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 1:500 - 1:1000.

Mpn aTom cnocobe MecTo Ha rance onpenensieTca No HanpasreHnaM 6eperoBbixX
CTBOPOB W MO pPaCCTOSAHMAM OT MarucTtpanm C MOMOLLbK HATAHYTOro 4epes3 y4acToK
npomepa NuHs, pasMedeHHOro Mmapkamu Yyepes 3afaHHble MHTepBarsbl.

[nsa ykasaHHbIX Lenen ncnonb3yeTcs ctanbHON aBMaUWMOHHBIM TPOC AnaMmeTpom 2
- 3 MM UK KanpoHoBbIN NMUHb AnameTpomM 4o 10 mm.

OauH KoHel, pa3Me4YeHHOro NUHA NeTnen HageBaeTcsl Ha 3abUTbI HAKNOHHO B
CTOPOHY, MPOTUBOMOJSIOXKHYIO  BOOOEMY, TMpPOYHbIA  Kon. [pyrom  KoHeL, Ha
npoTnBONoNoXXHoM 6epery 6epetcsa Ha BOpoT nnu nebeaky.

B Tex cnydasax, korga npomepamu rno fnunHi obcnenyeTcsl TONbKO y4HacTOK PeKMU,
03epa, BOAOXPaHUNMLLA UNN MOPS, OOAUH KOHEL, pa3MeYeHHOro NMHS 3akpennsaeTcs Ha



YCTaQHOBIIEHHON Ha siIKOpe B CTBOpPE rarnca LWonke, a BTOPOW KOHel HaTarmBaeTcs
pyKamu unu BOpOTOM MO HanpaBfeHMIO CTBOPA M NPOYHO yKpennsieTcs Ha b6epery.

BbicoTa HaTsHYTOro NiMHS Hag NOBEPXHOCTbI BOAbl HE AO0SMKHA MnpeBbiwaTtb 1 M.
Mpy OTCYTCTBUM TEYEHUS WNU ManblX €ro CKOPOCTAX, AN MapKUPOBKM JNHSA
NPUMEHSIIOTCS NPOBKOBLIE MOMMABKMN.

Mpn aTOM cnocobe npomepa LUANKa ¢ UCNONHUTENAMU paboT nepeasuraeTcs oT
OQHOro KOHLA HaTAHYTOro INWHA K [OPYromMy, 3adepXuBasCb Yy KaKOoOW Mapku C
namepeHmem rnybuH, 3HadeHme KOTOpbIX 3aHOCUTCA B MNPOMEPHLIN XXypHan noA
o603HavyeHMeM COOTBETCTBYOLWEN Mapku. Kpome TOro, B XypHane UKCUPYHOTCS
paccTosHNA A0 ypesa 1 MmarncTpanu.

Onpe.qeneHMe MecCTa Ha rasice npu npomMepax co ribga

7.3.10. MNpomep mMybuH co nbaa NO NPUHATON Kraccudukaumm OTHOCUTCA K
Hanbonee TOYHOMY cnocoby - HenocpeAcCTBEHHON pa3buBKE MPOMEPHbIX TOYEK,
anseTca 6bonee TpyAOEMKMM W  MeHee NpOoU3BOAUTESIbHLIM MO CPaBHEHUIO C
aHanormyHbIMM BUgaMmn npomepa rinyouH, BbINONHALWMMUCA B JIETHUX YCIOBUSAX.

Mpomep co nbaa CTaBUTCS, Kak NpaBuno, Ha Bogoemax, rae Heobxogummo
npomn3BecTn noapobHble unM cheunanbHble MPOMEPbl, HO BLINOSIHEHME WX WK3-3a
BOoNbLUNX CKOPOCTEN TEYEHUS NTETOM HE NPELCTaBMSAETCA BO3MOXHbIM.

B oTaoenbHbIX cnyyasx, Korga Ha MNPOM3BOACTBO M3bICKaHMK yCTaHaBMBAKOTCSA
OrpaHMUYeHHble CPOKK, CO NbAa MOryT BbINOSTHATLCS NPOMeEpPbl BCEX BUOOB NOAPOOHOCTH.

Mpomep rnybuH co nbha uenecoobpasHo NPon3BoaMTb B Havane 3vMmbl, Koraa nea
ewle He 60MbLION TONWMWHbI, HO 4OCTAaTOYHO NPOYEH.

Mpn npomepe co nbaa HeobGXOAMMO CUCTEMATUYECKM KOHTPONMPOBATb
HEeMNoOABWXXHOCTb  JIEAsSHOrO  MOKpoBa C  MOMOLLBbKD  ABYX CTBOPOB, B3aMMHO
nepecekarowmxcs nog yrnom He meHee 30°. [Ons aTmux uenenm Ha nbay, B TOYKe
nepecevyeHns CTBOPOB, YycTaHaBnuBaeTca Bexa. CTBOpbl MOryT ObiTb 3aMeHeHbI
TEOAONUTHbIMM nocTamn. B cnyyae cmelleHuss Bexu Ha pacctosiHue 6onee 0,2 m B
mMaclwitabe nnaHa, NONOXeHWe marnctTpanen JOMKHO BbITb onpeaeneHo 3aHOBO.

PesynbTaTbl KOHTPONS HEMOABWXHOCTM nNbAa (UKCUPYHTCA B NPOMEPHOM
XypHane.

OcHoBOW AnNsi NPONOXEHUs rasicoB Npu 3MMHEM MpPOMepe CryXaT mMarucrpanu,
npoknagbiBaemble Ha IbAy TEeOA4ONUTHbIMM XO4aMW, OMUPalLWMMUCSA Ha MNYHKTbI
CbEMOYHbIX reoe3nyecKknx ceTemn.

Yrnbl NOBOpOTa B TEOAONMUTHLIX XOA4aX 3aKPenssaTCA AEPEBAHHBbIMU KONbAMM,
BMOPOXXEHHbLIMW B Nea.

OTHocuTEenNbHaA NOrpewwHOCTb B XOo4ax AoMKHa OblTb He Huke 1:2000 npwm
BENnMYMHe abCoNTHOM MNOrpeLHOCTN, He MNpEBbIWAWEN YCTAaHOBMEHHbIE HOPMbI
TOYHOCTM onpeaeneHnsa Mecra Ans AaHHOro BMaa npomepa.

B 3aBncMMOCTUN OT hOpMbl UCCREAYEMOTO y4HacTKa rarncbl NpoKnaabiBaloTCA:

B BMAE NOMNEepevYHnKoB, pa3brBaeMbiXx OT Marnctpanu, Kkotopas npoknagbiBaeTcs
Nno NPOAOSIbHOM OCU YHACTKOB, UMEKLLMX BbITAHYTYHO (OOpMY;

B BMOe CETKM KBagpaToB, pa3bvBaeMmbiX OT ABYX B3aMMHO MEPneHOUKynspHbIX
6a3ncoB Ha HebONbLUMX NNOLWAAsaX akBaTOPUN.



PacctosiHus mexay nonepevHvkamu (rarncamm) U rnpoOMEPHbIMU TOYKaMKU Ha HUX
yCTaHaBNUBalOTCS COOTBETCTBEHHO yKa3aHuAM T1abn. 7.1.

PasbuBka NOMEpPeYHMKOB Ha y4vacTkaX, MWMeWLWmnX BbITAHYTYIO opmy,
BbIMNOSIHAETCA OT MUKETOB Maructpanu, 4actoTa KOTOpbIX onpenenserca 3afaHHbIM
MexayrancosbiM pacctosHueM. [luketa UKCUpYOTCA NpU  U3MEPEHUN  NNHWUI
MarmcTpanu BMOPOXEHHbIMU B fe[, KOrbsIMU C COOTBETCTBYOLLNMN HALMUCAMN.

[MonepeyHukn pasbmBaroTca C MOMOLLbKD Teogonuta noh 3afaHHbIM - K
HanpaeneHuto MarucTpanm yrnom (kak npasuno, 90°). KoHubl nonepeyYyHMKoB
3aKpensiaiTCa BMOPOXEHHbIMU B e KONbSMW C COOTBETCTBYWOLWMMU Hagnucamu. B
MecTax 3HauyuTeslbHbIX W3NIOMOB Maructpanu, BO wu3bexaHue HeobcrnegoBaHHbIX
npomMepamMmn CEKTOPOB, 3a4al0TCsl JONOSTHUTENbHbIE MONEPeYHUKN no buccektTpuce yrna
noBopoTa MarucTpanm.

Pa3ameTka NyHOK Ha nonepeyHuKax BbIMOMHAETCS N0 pasMevyeHHOMY Ha 3aaHHble
pPacCTOSHUSA NIMHIO, HATATMBAaEMOMY B HanpaBfieHUN nonepeYvHuKa.

PasbuBka KBagpaTtoB Ha nnowagsx axkeaTtopui MNPOU3BOAUTCA U3 TOYUKM
nepecevyeHna OBYX B3auMMHO nepneHanKynapHbix 6asmcoB no nwbown, yaobHon Ans
pa3buBKK, CXxeme.

[MogrotoBka MOMEPEYHUKOB UMW KBaApaToB ANA npomMepa CcO IbAda OOSMKHA
BECTUCb C Yy4EeTOM BO3MOXHbIX cHeronagos. [na obecnevyeHns COXPaAHHOCTU TOYEK U
BO3MOXXHOCTWN ObICTPOro Ux OTbICKaHWSA pa3buBKka BbIMOMHAETCA 3apaHee, HO He bBonee
4YeM B KONu4ecTBe, JOCTaTOMHOM A5 ABYXAHEBHOM paboThl.

JlyHkm BO nbay Ana  u3mMepeHus mMyouH npobuBaloTCa NEWHAMU  Unn
nNpobypurBalOTCA PyYHbIM UM MEXaHMYECKUM Bypamu.

MpobuBka NyHOK newHen LenecoobpasHa npu TonwuHe negaHoro nokposa o 30
cMm. [Mpn Bonbluen ToNWKWHE Nbaa pekoMeHayeTca NpUMMeHeHne py4yHoro dypa tuna 'P-7
nnm mexaHumyeckoro dypa tuna IN'P-58 nnn motobypa [1-10 co cneunansHon ope3on.

My6uHbl B NyHKax 40 5 M U3MepPSOTCS HAaMETKOW, CBbIle 5 M - PyYHbIM F1I0TOM
BECOM [0 4 Kr CO CTarbHbIM JIOTNIHEM AnaMeTpoM 2 - 4 MM, a Npy BOMbLUNX CKOPOCTSX
TeyeHnsa - notom Becom 10 kr u 6onee. OT NyHKM K NyHKE §OT MNEPEHOCUTCHA C
pasMOTaHHbIM JTIOTIIMHEM.

MybuHbI  OTCUYMTBLIBAKOTCA MO MNEepPeCceYeHnd HaMeTKM UM - NOTANHA C
YyCTaHOBMBLLENCHA MOBEPXHOCTbLIO BOAbI B JTYHKE.

B ycnoBuax 3atopoB 1 npomMeps3aHuns, Korga cosgaeTca Hanop, NpomMep co nbia Ha
pekax BbIMOSTHAKT CHU3Y BBEPX C TeM, YTOObI BbICTyMnatoLasa M3 NiyHOK Boga He Mellana
npounssoacTsy pabor.

Mpn npomepe mMybuH co rnbga OOHOBPEMEHHO C U3MEpeHueM rnybuH
onpenenseTca xapakrep rpyHta cornacHo tpebosaHusam nogpasgena 7.7.

PesynbTaTbl naMepeHus rinyourH Co Nibga 3aHOCATCA B MPOMEPHbIE XXypHarbl.

B »xypHanax oTmevaroTcs:

cxXema pacrosioXXeHUs rarncos U fNYHOK;

HOMep NPOMEPHOro rasnica unu KeagparTa;

HOMeEp JTYHKW;

rnybuHa B nyHke;

XapakTep rpyHTa;

BpeMs Ha4vana v KoHLa NpoMepoB Ha KaXgoM rarice.

XKypHan nognucbeiBaeTca nponssogntenem pabor.



Onpep,eneHMe MecCTa Ha rasice ¢ nomMoubro pagunogalibHOMEpPHbLIX U (ba3OBbIX
cuctem

7.3.11. B ycnoBusix npon3BoacTBa MHXEHePHO-rmaporpadunyecknx nsbiCKaHMm Ha
KPYrMHbIX BOoZoeMax WCMOonb3yrTCA pagnogaribHOMepHble U pa3oBble reofe3ndeckue
CUCTEMBI.

M3 cywecTByOLLMX B HAcCTosLLLEe BpeMS pagmodanbHOMEPHbIX U (pa3oBbIX CUCTEM
MoryT ucnosnb3oBatbes "TPAC", "U3bickaTenb-2", "ABToKapTa-2" u ap.

NMpumeuyaHue - ['vgporpaduyeckan pagnoganbHOMepHas aBTOMaTU3NMpOBaHHAasA
cuctema ("T'PAC") npencraBndaet cobon das3oBbii paguoganbHoMep, NpeaHasHavYeHHbIN
AN BbICOKOTOYHOrO onpefeneHna Mecrta Ha rancax, pabotawwmin B CaHTUMETPOBOM
AnanasoHe pagvoBOJSIHbI.

MecTo Ha rance onpegensieTtca B OMMNOMASPHOM CUCTEME KOOpPAMHAT MO [BYM
N3MepEeHHbIM OQHOBPEMEHHO PacCTOAHUAM 40 6eperoBbiX paguoCTaHLUUA.

HNanbHocTb gencteus "MPAC" npu Hanuyum npsasmMon reoMeTpu4eckon BUOUMOCTU
KaTepHoun n 6eperoBon paguoctaHuuamm coctasnset 60 km n bonee.

CpefgHsasa kBagpaTudeckasd NOrpeLllHOCTb M3MEPEHUA PaCCTOSHUA C YY4ETOM BCEX

HeoBXoAMMbIX MONPaBOK cocTaBnsieT, npumepHo 05 wm.

3HaunTenbHble rabapuTHble pas3mepbl U BeC OeperoBbiX M KaTEpPHOW CTaHUWi
(okono 500 «kr) He nosgonunn cucteme "IMPAC" HaWTu LWMpOKOoe MpPUMEHEHNE B
NHXXEHepHOoW rugporpadoun.

7.3.12. Tpn ncnons3oBanuun "Atnac lNonapdukc" aAnga naMmepeHuUss pacCToAHUA U
asMmMmyTa nNpuUMeHsieTca nasepHbiv NpuHUmMn. Kypconpoknagyuk, permctpatop KkoopguHar
N KpyroBom Kybuyeckmn oTpaxkaTenb HaxoOATCs Ha ABWXKYLLencs ctaHuuu. [onyyeHue
AAHHbBIX N KOHTPOSbHbIE OMepauun MOryT BbINOSHATLCA HENOCPEeLCTBEHHO Ha CTaHuuu
CNEeXEeHUs UM ¢ NOMOLLLbIO crneLnanbHON CUCTEMbI NepefaBaTbCsa Ha Mobyo yaaneHHyo
cTaHumio. TOYHOCTb onpeaeneHust nonoxeHna cygHa 0,2 m Ha 1 km.

7.4. NMpnbGopbl ANA N3aMepeHns rmyouH

AxonoThbl

7.4.1. Ona uenenm WHXeHepHo-rmaporpaduyecknx paboT Ha pekax, o3epax,
BOOOXPaHMNULWAX M B NPUOPEXHbIX 30Hax Mopen Haumbornblee NPUMEHEHWE HaLUNw
OTeYeCTBEHHbIE MpPOMepHble axonoTbl M3J1-4M, M3J1-5, SUP, a Takke 3apybexHble:
Hydrostar 4300, Sonar Lite, Baty-500 MF, Navisound 100D, mHorony4yeson axonot SEA
BEAM 1180 dwupmbel ELAC Nautik GmbH wn gp. M3 manorabapuTHbIX 9X0SI0TOB
NepeHOCHOro Tuna NpUMeHsITCca axonoTbl "KybaHb" n "Asp".

OCHOBHble TEXHUYECKME XapPaKTEPUCTUKM STUX OXONOTOB NpMBEAEHbI B
npunoxeHuu E.

KoMnnekT npomMepHOro axorioTa B [NEPEHOCHOM BapuaHTe COCTOUT U3
LeHTpanbHoro npubopa u 3abopTHoro yctponctea. Kpome Toro, B KOMMMAEKT 3xonoTa



BXOOAT COeAuHUTENbHblE Kabenu, KpenexHble geTann W UCTOYHUKM MNUTaHuUS -
akKymynaTopHble 6aTtapem.

LleHTpanbHbIn Npnbop CMOHTMPOBAH B MEPEHOCHOM KOPMyce W COLAEPXKUT:
MexaHn3m camonucua, 6rok nuTaHus, OnoK MocbiNkM U ycunutenb. Bce cpeacTtea
ynpaBfieHMs1 3XOSI0TOM pa3MeLleHbl Ha BEPXHEN KPbILLKE LieHTpanbHOro npudopa.

3abopTHOE YCTPOMCTBO COAEPXKUT U3MyYaloWnMin U MNPUEMHbIN  BUBpaTopbl,
3aKkrlOYeHHble B OAHOM oOuwem kopnyce - obTekaTtene. YCTPOMCTBO CHaGXeHO
npucnocobneHnamMm ansa KpenneHus ero kK 6opTy katepa.

[MonHoe TeXHMYECKOe onucaHne 3XON0TOB NpunaraeTcd K Kaxxgomy npubopy.

[MoneBble npomepHble paboTbl, BbLINOSHAEMbIE 3XOSIOTaMK, COCTOAT M3
NoaroTOBUTESbHbIX 1 COBCTBEHHO MPOMEPHbLIX PaboT.

7.4.2. B coctaB nogrotoBuTenbHbIX paboT BXOAAT: yCTAaHOBKA 3X0SI0Ta Ha Katepe
N ero TapmpoBaHue.

3abopTHOE  YCTPOMCTBO  9XOfoTa C  MNOMOLLUBbID  KPEMEXHbIX  AeTanemn
yCTaHaBnuBaeTcs 3a 60pTOM KaTepa B CpedHeNn ero Yyactu Ha pacctoaHum He meHee 10
CM OT obwwmBkM. Paboyas 4acTb BMOpaATOpoB NpU 3TOM AOSMKHA ObiTb MapannesibHa
NOBEPXHOCTU BOAbl M yrnybneHa, B 3aBUCMMOCTU OT ocadku katepa, Ha 20 - 80 cm. lNpwu
3TOM HeobxoaMmo NpeaycMoTpeTb, YToObl Bnepean 3abOPTHOrO YCTPOMCTBA He ObIno
BbICTyNarLMX YacTen Kopryca kaTepa, CO34atoLLnX 3aBUXPEHNS.

LleHTpanbHbin  npubop ycTaHaBnmMBaeTcss Ha KaTepe B ygobHom  gns
obcnyxmBaHna MecTte U MArKUMW TPOCaMM HAAEXHO KPEMUTCS K XKECTKUM KOHCTPYKLUUAM
katepa. lNMpn atom npmnbop He JormkeH ObITb yaoaneH OT 3abOpPTHOro yCcTpoMcTBa Ha
paccTosHMe, MpeBbllatolee AAVHY CcoeauvHUTENbHbIX kKabenen. VckyccTBeHHoe
yonnHeHue kabenen He JonyckaeTcs.

[Mocne ycTtaHOBKM 3abBOPTHOrO YCTPOMCTBA M LeHTparnbHoOro npnbopa npon3Boaat
COEeANHEHNE ITUX Y3I0B M MOAKIIOYEHNE K UCTOYHMKY MUTaHWS.

TapupoBaHue OOMKHO BbINOMHATLCA B OHM NpoMepa ABaxAabl - Nepes Havanom
N3MepeHust rnyoumH 1 Nnocne nx OKOHYaHus.

KaTeropudecku 3anpeliaetcsa npuctynatb K NPon3BoaCcTBY U3MepeHna rinyouH 6es
BbIMOMHEHNS TapupoBaHusa axoroTta. [lepen TapuMpoBaHMEM MPOU3BOAST PEryrnpoBKy
yncna oOOpOTOB anekTpoaBuratensd 9xonoTta, KoTopble [OBOAAT OO HOMMHaNa ¢

TouHocTblo £0.5%

B cymmapHyio nonpasky, onpefensiemMyro TapupoBaHMEM 9X0sioTa, BXOoAAT
nonpasku 3a:

OTKITOHEHNE (PaKTUYECKOM CKOPOCTU 3BYyKa B BOAE OT HOMWHAIIbHOMW, Ha KOTOPYHO
paccymMTaH AaHHbIA 9XONOoT;

OTKIIOHEHME CKOPOCTW BpaLleHUs anekTpoaBuraTenss 9xonota BO Bpems
TapuMpoBaHUS OT pacyeTHOM CKOPOCTY;

rnybuHy norpyxeHus Bubpatopos;

6as3y mexay BubpaTtopamu axonoTa.

TapupoBaHue axoriota npousBoAUTCA B Apende C MNOMOLLbID TapupyroLllero
YyCTPOWCTBA, cocTosLero n3 nebeakn, MEpHOro MeTaniiMyeckoro NIMHA U KOHTPOSIbHOIO
AnckKa unv gocku (puc. 3).

TapupoBaHue BbINOMHAETCA B XapaKTepHbIX ydacTkax obcnegyemoro 3a [AeHb
panoHa M Npu COCTOSHUM BOZOEMa, KOTOpoe MO3BOMSET MOSyYMTb MOMNpaBKM 3axosnoTa
AN BCEX FOPU3OHTOB C YCTAHOBMEHHOW TOYHOCTLIO.



MepHble NMHU OT NOBEPXHOCTU OTpaxaTenis TapupyHLEero yCTpoucTBa (OUCKa,
AO0CKM) pasbuBatoTcsa mapkamu Ha 2, 3, 4, 5, 7, 10, 15, 20 m n pganee 4epe3 10 m (go
MakCuMarnbHO BO3MOXHOW rnyObuHbl BOOOEMA, rAe Npon3BOAATCA U3MepeHust rmyobuH), no
KOTOPbIM 1 ONPeaensaTCcs rOpu3oHTbl TapUpPOBaHUS.

Mpn BLINOMTHEHUN TapUPOBaHUS OTPaXaTeSlb OMyCKaeTCs Ha MEPHbIX JNUHAX
nocnegoBaTeNlbHO Ha pasnuyHble MybuHbl Tak, 4ToObl OH pacnonarancsa nog
BubpaTopamm 9X0Nfi0Ta, a Mapka JIMHS, COOTBETCTBYHOLLAS HY>XHOMY T[OPU3OHTY
TapupoBaHUsi, Kacanacb NOBEPXHOCTN BOAbl. KOHTPOSbHbLIA OUCK UMK OOCKa Ha KaXooMm
ropu3oHTE 3afepXxuBaeTcs ABaxadbl (MpU  OnyckaHMM W NOObEME) Ha BpewMms,
HeobOxooMmMoe Ans 3anncyu Ha axorpamme YeTKOW JMHUM ONMHOW He MeHee 1 cwMm.
PesynbTaTbl ABOVNHOIO CPaBHEHUSI UBMEPEHHbIX FMyOUH OCPEeaHAIOTCA.

Ha axorpamme 3anucbiBalOTCA gaTta, BpeEMsi, MECTO TapupoBaHus, noroga (Betep,
BOSIHEHME), Kadka. B Havane n KkoHUe TapupoBaHuUs UKCUPYKOTCS U OTMeYaloTCs
Hanps>keHne nuTaHuMs 3xonota W uucno obopoToB anekTpoasuratenst (obpasey
ohOpMIIEHNSA 3XOrpamMMbl NPU TapMpoBaHMK NpuBeLEH B npuroxexHun E).

CymmapHasi nonpaBka AL , nony4yaemas no pesynbTataM TapupoBaHUS,
BbluMCnsieTca no hopmyne:

Azrzzn_zax

roe Zi FOPU3OHT TapupoBaHnA (N0 Mapkam MEPHOrOo fNHS);

Lx rnybuHa, n3amepeHHas 3X0STI0TOM.
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a) JHCK

a) Jocka 1) XOHTPONBHBINA OMCK;
1) KoHTpOJIbHAs HOCKa, 2) NOTNUHB;

2) JOT/NMHB, 3) BubGpaTop

3) subpartop

Puc. 3. Tapupylolyie ycTpoiicTBa 3X0/10Ta
PGSyHbTaTbI TapupoBaHUA 3XO0J10Ta O6paGaTbIBa}OTCﬂ n CUCTEMATU3NPYIOTCA B

nonesbIx Yycrosusx. PacxoxgeHve B BenMYMHE CYMMapHOM  MOMpaBku AZ :
onpegerieHHoONn M3 OByX MocriegoBaTerbHbIX TapupoBaHWW, He OOIhKHa# npesbllaTb
ABOVHOW TOYHOCTW OTCYUTbIBaHMS ryOGuH COOTBETCTBYIOLLErO AMana3oHa.

B cnyyae HeBbinonHeHust atoro TpeboBaHWA npomMep yyacTka [JOSfmKeH ObiTb
nepegenad, a TapypoBaHue B farnbHenweM Npon3BoanNTCS valle.



B ucknounTenbHbIX criydaax, npy npomepax B Macwtabe 1:10000 u menbue,
Korga 9TO BbI3BaHO OOBLEKTMBHLIMM MNPUYMHAMKM, TapupoBaHWE 3XxoroTa MOXeT
BbIMONMHATLCA MO TPYHTY MNyTEM CpaBHEHUS TNYOUH, WN3MEPEHHbLIX 3XONOTOM, C
rnyéuHammn, NaMepeHHbIMNU HAMETKaMM NN PYYHbIM FIOTOM.

TapupoBaHne C MNOMOLLUbID HaMeTku (ecnu rnybuvHbl B panoHe paboT He
NnpeBbILWAaT 5 M) UM pyyHOro fioTa NPOM3BOAUTCA B Apende Ha y4yacTkax C POBHbIM
AHOM, MSIOTHbIM TFPYHTOM W MpU OTCYTCTBMM 3aMeTHbIX TeyeHun. Kaxagbim pas
TapMpoBaHME 3TMM CMOCOBOM BbLINOMHAETCA Ha HECKOSbKMX Yy4YacTKax C rnybuHamwm,
oTnMyarwumMmcss Ha 2 - 3 M, U [OOMKHO OXBaTblBaTb BECb [AManasoH rnyouH,
N3MepsieMbiX 3a OeHb.

[Mpn TapupoBaHUK 3xonoTa NO HaMETKe UM PyYHOMY NOTY rnyOuHbl N3MepPSAOTCA
MHOIFOKpPaTHO M MNPU KaXKAOM W3MEPEHUM Ha 3IXorpamMme HaHOCUTCA onepaTuBHas
OTMETKa.

[MonyyYeHHble 3HaYEHMUS AZ ocpefHsATCS.

7.4.3. Pexum paboTbl axonorta npu uaMmepeHue# rmybuH BbiGMpaeTca Takum
pacyeToM, 4YTOOblI MPEUMYLLECTBEHHO WCMNOMb30Bancs KpynHoMacwTabHbIn Ananas3oH
3anucu rnybuH npu npomepe.

Mpn namepeHumn rnybmH 3XonoT obcCnyXMBaeTcs onepaTtopoM, B 00s13aHHOCTU
KOTOPOro BXOOUT:

BKIOYEHME U BbIKITHOYEHNE 9X0SI0Ta;

perynmpoBKa YCUNEHWS;

PEerynnmpoBKa NIEHTOMNPOTSHIKHOrO MEXaHM3Ma U CMeHa NeHThbl (3XxorpamMmmel);

onpegeneHne ymicra obopoToB ANEKTPoABUraTeNs U HaNpPs>KEHUs B CETU;

BbIMOMHEHNE HEOBXOANMbIX ONepaTMBHbLIX OTMETOK M 3anMcen Ha axorpammy;

HabnogeHue 3a hakTnyeckomn rnybmnHoOM norpy>xeHns BubpaTopos.

OnepaTtop cnegut 3a Tem, u4Tobbl 3anucb Oblla  4YeTKoW, OAMHAKOBOW
WHTEHCMBHOCTM U TOMLWMHBI, HE MMena NPonyckoB. B HeobxoanMbIX criydasix onepaTop
NpoOn3BOANT PEryfIMPOBKY YCWUMEHUSA 3anucu, npu 3TOM KO3IPMULMEHT YyCUNEHUs
pekomeHayeTca MeHsaTb B Hebonbwunx npegenax. OnepaTtop cnegut Takke 3a
paBHOMEPHbLIM ABMXEHMEM NEHTbI (3XOrpammbl) U, B criydae obHapyXeHus ee nepekoca,
BbIKITHOYAET 9XOMOT U NPOM3BOANT HEOOXOANMYIO PEFYIIMPOBKY.

B npouecce npousBoacTBa MPOMEPOB, HE peXe 4YeM 4yepe3 Kaxable 2 Jaca,
onepartop onpegenseTr 4YMcno obopoTOB IANEKTPOABUraTeENS U HaMNpsPKEHME NUTatoLLEen
ceTu.

O6opoTbl anekTpoaBuraTens oOMpeaensitoTcss Mo BCMbIWKAM  KOHTPOSbHOM
NaMnoYKkn U CEKYHOOMEPY MK MO MMEKLEMYCS B 9XON0Te cneumanbHOMYy UHOMKATOPY.
Ecnn oTHoweHne dakTnyeckoro 4mcna o60pOTOB anekTpoaBuratens npesbilaeT
HOMMWHanbHbIE WNKU ycTaHoBreHHble 6oree yem Ha 1%, NPOU3BOOAUTCS perynvpoBka
CKOPOCTWU BpalLleHNa anekTpoasuratenss € nocrneaylwmm TapupoBaHMEM 3XOsoTa.
HanpsixeHne ceTu aneKkTponuTaHus He AOSMKHO OTKIOHATBCS OT HOMWHanbHoro 6onee

yem Ha T510% g agsucumocTu ot TMNa axonoTa.

OnepaTUBHLIMU OTMETKaM1 OUKCUPYETCS:

Hayaro v KOHeL, NPOMEPHOTO ranca;

My6uHbI, MecTa  KOTOPbIX  OMpedensitoTcsl  MpsMbIMA M OBpaTHLIMM
WHCTPYMEHTANbHLIMU  3acedykaMu (PacCTOSHUS Mexay ToukaMu oOnpefeneHwii He



AOJTKHbI NpeBbIWwaTh 4 cM B MacwiTabe nnaHa);

MOMEHTbI UIBMEHEHNSA pexnMa (CKOPOCTU) ABMXKEHUS KaTepa;

NPMBA3KM K TMyHKTaM paguoreogesnyeckoro obocHoBaHWsa (ecnn  npomep
BbIMOMHSAETCHA C NOMOLLbIO paanoganbHOMEpPHbIX U (ha30BbIX CUCTEM);

TpaBep3bl 3HAKOB NnaBy4vyen 06CTaHOBKY;

XapaktepHble rMybvHbl N nNpegMeTbl, Npeactasnsowme cobor HaBUraLMOHHYHO
ONacHOCTb.

daktnyeckaa rnybuHa norpyxeHna BubOpaTopa Ha xo4y KaTepa onpegensietcs
onepaTtopoM Mo Lkane, pasbuton Ha wWwTaHrax KpenneHna 3abopTHOro yCTpomcTea, He
pexe 4yeM Kaxable 2 Yaca.

Ha kaxxgon axorpamme OOMmKHbI 6bITb 3anucaHbl cnegyowmne cBegeHus:

B Havare neHThbl

HauMeHOBaHME N agpec opraHnsaummn, BbiMOMHABLUEN NPOMEp;

panoH npomepa;

HOMeEp 3XorpamMmmbl U gata NpoM3BOACTBaA NpoOMeEpa;

Mapka u HOMep 3xonoTa, rmybuHa norpyxeHusi BUOpaTopoB.;

HOMepa rancoB NpomMepa;

OOSMDKHOCTU 1 (hamMunnn nuu, NporM3BOLMBLUNX MPOMEP;

AOIMKHOCTb, daMmnnusa 1 NoL4NUCh nNuua, NPUHSABLLETO U NPOBEPUBLLIETO 3XOrpammy;

Ha NeHTe B npoLecce npomMmepa

y Kakgow onepaTMBHON OTMETKM - ee HoMep (BPeMsi), a TakkKe KpaTkue 3anucw,

00 50
nosicHsiloLLme ee cMbicn (Hanpumep, "9 Hauano ranca N 26 - npasbiit 6eper”; "9 -

Benbiit GakeH"; 10" pagvosexa N 31" n 1.4.);

dakTMyeckne paHHble O u4ucne o06OpOTOB 3NeKTpoABuraTens, HanpsKeHuu
NUTaHns, M3MeHeHus rnybuHbl NorpyxeHust Bubpartopa M BpeMsi OnpedeneHust aTmx
OAHHbIX;

AnanasoH paboTbl 9X0N0Ta;

pesynbTaTbl TapUPOBaHUSA 3X0NoTa.

3anucb HyneeBoW NWHUM WU FIMHUM [Ha Ha 3Xorpamme [OSKHa ObiTb 4YeTKowu,
OLMHAKOBOW TOSLLMHbLI U HE UMETb MPOMYCKOB.

MpUYMHbI HEKAYeCTBEHHOW 3anucu BbLISCHAKTCSA Ha MecTe paboT, a ydacTku
npomepa C MAOXOW 3anucbto rMyouH nepegenbiBaloTcs. [oMexn, noxoxme Ha 3anuchb
ManbIX rNyovH, MNepeyepKMBalOTCA, MOSCHAKTCA TEKCTOM M 3aBEpsTCA MOAMMUCHIO
ncnonHUTens.

Opu3oHTanbHbIM MacwTab 3anMcn Ha axorpamme AOSKeH OblTb Onmu3knm K
MacwTaby cosgaBaemoro nnaHa. CobniogeHne ogHoMacwTabHOCTM 3anucu  Ha

Vv
axXorpamme un ninaHa perysimpyeTtcda CKOpOoCTbHO KaTepa ( K) , B 3@aBUCUMOCTUN OT CKOPOCTH

\Y
OBWMXEHUNA NEeHTONPOTAXXHOIO MexaHn3mMma npumMmeHdaemMoro axornoTa ( H) N 3HamMeHaTensa

(M) macwTtaba ohopmMneHnsa co3gaBaemoro nnaxa, T.e. VsV M :

Mpn BbLIGOPE CKOPOCTU [OBMXKEHUA MNPOMEPHOr0 CydHa criefgyeT yduTbiBaTb
NHTEpBarbl BPEMEHU MEXAY CMEXHbIMU OMNpedeneHnsMNn MECTOMONOXEHNSA, KOTOpbIe
BblYMCAATCA NO hopmyne:



raoe 0,04 - makcummanbHoe pacCtodHne mMexay onepatmBHbIMK 3acCe4vYkaMn Ha
nnaHe B MeTpax;

V
K - CKOpPOCTb KaTepa, M/Cek;
t - Bpems4, cek.

NMpumeuyaHue - B nepson opmyrne BennYmHbI Va n M - NOCTOAAHHbIE, @ NO3TOMY
BCSKOE YBEeIIMYEeHMe CKOPOCTU MPOMEPHOro cygHa npuBeneTt K "oxaTtuk" npoduns,
KOTOpOE B CBOK ouvepedb 3aTpyaHseT BbIOOPKY M NepeHeceHne Ha MnaH BCeX OaHHbIX
3anucum axonoTa, a Takke YMeHbLUaeT TOYHOCTb HaHeceHu s rnybuH Ha NPOMEpPHbIN MAaH.

HameTtka

7.4.4. HameTka npeacTtasnsieT cobon Kpyrnbl AepeBSHHbIN LWEeCT ANMMHON 40 6 M U
anameTpoMm 5 - 6 CM, pas3MeYeHHbIn Ha MeTpoBble U OeUMMETPOBble AerieHus.
N3rotaeBnvBaeTca wu3 nerkoro u npoyHoro pfepesa (enu, 6ambyka, oOpeLlHuKa).
TwaTtenbHO BbICTPYraHHas, 3alunakneBaHHas W 3arpyHTOBaHHas HaMeTKka C MOMOLLbHO
cTanbHOW pyneTku pas3medaeTcd geneHvsamu. [leunmeTpoBble OeneHns OKpalumBatoTCH
nonepemMeHHo 6enbiM 1 YepHbIM LBETOM M OoTMevatoTca undpamn. JeneHnsa n umdpol,
obo3HavawLwWwue uenble MeTpbl, NOAMUCHIBAKOT KpacHbIM LBETOM. Ha HWXHUIA KOoHeL,
HaMeTKN HageBaeTCs Nerkunm >KemnesHbln Oalumak, nogowsBa KOTOPOro coBnagaeTr C
HynemM HaMeTKM!.

Mpn nponsBoaCTBE NMPOMEPOB HA yyYacTKax C WUIIUCTbIM OHOM >Xemne3Hbln Balimak
3aKkpennseTcs KpyrnbiM nogaoHoMm guameTpom 12 - 15 cM ¢ KpynHbIMY OTBEPCTUAMU B
HeM.

B MoMeHT oTcunTbiBaHus rnybuHbl HAMEeTKa LOMMKHA HAaxXoaMTbCsl B BEPTUKANIbHOM
NONOXEHWUMW.

PyyHou not

7.45. PyyHon noT npegcrtaBnser cobon  CBUHLUOBLIA UM YYTYHHbIN
KOHycOoObpasHbIi nnn nupamuaanbHbli rpy3 BecoM Ao 4 kr, gnvHon 25 - 30 cm. lNpu
CUNbHbIX TedeHusx ynotpebnswTcsa notel Becom 10 kr u 6onee. B BeplinHe rpysa
pacnofioXXeHO MeTanmnyeckoe YLIKO, Criyxalwee pAnsa KpenneHuss NoTMHA, a B
OCHOBaHWUW rpyaa - yrnybnexHme ons B3stusa obpasuoB rpyHTa.

JIoTnnHb mM3roTaBnNMBaeTCss M3 MNETEHOro MNEeHbLKOBOrO0 WM KarnpoHOBOMO JIMHS
anameTpom 6 - 8 MM. [Ana noBbIlWEHMS TOYHOCTM W3MEPEHUs TMyOuMH MPUMEHSAIOT
NOTNUHb U3 CTanNbHOro TPOCUKa AnameTpom 2 - 4 MM, KOTOpbIN pa3duBatoT Mapkamn 13
naTyHHOW Unun Opyrowv LBETHOM NPOBOJSIOKU, C UX NMOCHeaYyoLLEeN ONnankon OSTIOBOM.

Hauyano cuyeta npu pas3buBke NOTNNHA YCTaHABNMBAETCS OT HMXXHEN NOBEPXHOCTU
nota. JlotnuHb pasdusatot ot 0 go 10 m yepes 0,1 m, a ot 10 m 1 6onee - yepes 0,2 m.

[MeHbKOBLIM NHL Nepeq pa3buekon OOMKEH ObITb XOPOLIO BbIMOYEH U BbLITSHYT, a



KarnpOHOBbIN M CTanbHOW - TONbKO BbITAHYTHI.

Mpy Mcnonb3oBaHWM Ha NPOMepe PYYHOro nota rnyobuHbl OTCYMTLIBAOTCA MO
Gnvxkanwen, nOrpyXeHHoM B BOAY Mapke B MOMEHT, Korda JOTAWHb OBTAHYT U
NPUHMMaET BepPTUKanbHOE NOoXeHWe, a rpy3s JloTa KacaeTcd rpyHTa.

KomMmnapupoBaHue nneTeHoro foTANHA NPOU3BOAMUTCA eXeAHEBHO nepes Hayanom
M Nocrne OKOHYaHWA npomMepa, npuyeM OO MepBOHA4YanbLHOro KomMrnapupoBaHUS
NMEeHbKOBbIA  JIMHb BblIMayYMBaeTCA U BbITArMBAETCH, a KarnpoOHOBbIA - TOSbKO
BbITArMBaeTCH.

[MpoBepka cTanbHOroO NOTAIMHA MPOM3BOAUTCA TPU pasa 3a MNoneBon Ce30H (B
Hadane, cepeavHe 1 B KoHUe). [MonpaBku NOTAMHSA 3anUCbIBaOTCH B XXypHan npomMmepa ¢
TOYHOCTBIO 40 1 CM: CO 3HAKOM MWHYC - €CNU JIOT/IMHb KOpOYe KoMMnapaTtopa, CO 3HaKoM
nnic - annuHHee. Mapkn, cmecTtuslumnecs bonee Yem Ha 5 cM, NepecTaBnNAITCS.

MexaHuyeckuu nor

7.4.6. B kayectBe MexaHM4ecKoro nota Ana M3MepeHus rnyobuvH UCrnonb3ylTcs
rmgpomeTpuyeckune nebeakm tnna "Hesa", "Ilyra", NA-23, NMA-24 v gpyrue.

OCHOBHOE nNpeuMyLecTBO B WX MpUMeHeHun (nepen Apyrmmun npubopamu
TOYEYHOro N3MepeHns) 3akniovaeTcs B HaCTUYHON MexaHu3aumm rnpouecca n3mepeHus u
oTcyeTa rnyouH.

[MepeyncneHHble Bblile TunNbl nebefok oTnuyalTcs Apyr OT gpyra nuvb
HEKOTOPbIMWN KOHCTPYKTUBHbIMU OCOBEHHOCTAMU 1 rabaputamu.

MpuHUMManNbHOE UMX YCTPOMCTBO W nNpaBwuna akcnnyaTauum  S9BnSATCSA
OLHOTUMHbLIMMU.

Hwxe npuBoanTcs TexHnyeckasi xapakrepuctuka nedeakm NMiN-23:

npegeribHas Macca rpysa, KoTopbl MOXHO NoABecuUTb K Npubopy, Kr 50;
ycunue Ha pykosiTke nebeakum npu npeaernibHonM macce rpyaa, Kr 13;
paspbIBHOE ycunue crarnbHoro tpoca d = 2,8 MM € cepaAedHUKOM, Kr 150;
anvHa Tpoca d = 3,0 Mm HaBMTOro B 0AuH crion Ha bapabaH nebeakn, m 24;
TOYHOCTb NOKa3aHu1 cHeTYMKa, CM 1;

mMacca nebegkm C TPOCOM C KOMMMEKTOM npuHaanexHocten (6e3 32.
rMOpoOMeTPUYECKOro rpysa), Kr

Jlebenkn coCToAT U3 CrneayoLmMx OCHOBHbIX YacTeN: CTaHWHbI, BbIOLIKW, CYHETYMKA
co cbpocom Ha "0" n cTpenbl ¢ 6NoKOM (TMAPOMETPUYECKUI TPY3 B KOMMNIEKT nebeakn He
BXOOMT 1 nogbupaeTcsi B COOTBETCTBMM C pEKOMEHAAUNAMU, NPUBELEHHbIMU B 1. 7.4.5).

CtaHMHa npeactaBngeTr coboM  MPSIMOYroNnbHYK  nnaTtdopMmy, K  KOTOPOW
npyKpenneHa pama ¢ NnaToun, cryxawas Anst YyCTaHOBKW KOpNyca BbOLLIKU.

Bbtowka coctouT 13 kopnyca, bapabaHa ¢ TPOCOM, PYKOSATKM U PyHHOro TOpMO3a.

CueTumk co cbpocom Ha Hynb NpefHasHayYeH ans onpeaeneHust BbiTpaBeHHOro
TpPOCa 1 COCTOUT M3 CYETHOrO MexaHn3ma 1 mexaHuama ans cbpoca nokasaHu Ha Hyrnb.

Ctpena ¢ GnokomM cnyxuT Ons BblHOCA Tpoca 3a Kpan nnatdgopmbl (U 3a 6opT
npomMepHoro kartepa). [MOpOMETpUYECKU T[py3 Kpenutcs K TPOCy C MNOMOLLbIO
cneuunanbHOro npucnocobneHus (3amka).



Mpouecc namepeHnst rmybuHbl Ha TOYKE COCTOUT U3 CeayLWNX onepaumni:

rpy3, MOABELUEHHbIN K Tpocy, BpalleHnem 6apabaHa (M pydHOro TOpPMO3a)
yCTaHaBNMBaeTCs BPOBEHb C MOBEPXHOCTbIO BOAbl (KacaHume C BOAOW), a OTCYeT Ha
CYeTYMKe Npu NOMOLLM MexaHn3ama anga copoca ycraHasnmsaeTcsa Ha 0,00 m;

BpaweHnem G6apabaHa BbITpaBNMBalOT TPOC C rPy30M A0 COMPUKOCHOBEHUSI €ro C
rPYHTOM (rpy3 NOXMUTCA Ha OHO), NpuM HEeobBXOoOUMOCTU YCTpaHsAT crnabuHy Tpoca He
OTpbliBas Npu 3TOM rpy3 OT AHA U CHAMAIOT OTCYET (M3MEPEHHYI0 FNYOUNHY) MO CHETUMKY;

BpalleHnem 6GapabaHa nogHMMalOT rpy3 Ha MNOBEPXHOCTb BOAbl, OTCYET Mo
CYETUMKY CHOBA JOJDKEH PABHATLCS HYIHO.

7.5. MnaBcpepcTBa AnNA NpomMepoB rnyouH

7.5.1. MNnaBcpenctea onga npomepa rryouH:

OOMKHbI  OblTb  MOTOPU30BAHHBLIMKW,  OOCTATOMHO  ObLICTPOXOOHLIMWM U
MaHEBPEHHbIMMU;

obecneymBaTb BO3MOXHOCTb MpoMepa HenocpeacTBeHHO Yy ©OeperoB M Ha
MerKOBOAbE;

obecneumBaTb 6GesonacHOCTb Mpom3BoAcTBa paboT B  [OaHHbIX KOHKPETHbIX
ycnoBuax (bonbLlumMe CKOPOCTU TeYEHUS, BOSHA U Np.).

7.5.2. PacnonoxeHne nanybHbIXx HaacTpoek u rabaputbl katepa, C KOTOPOro
npomepbl rMyoOuH BbIMOMHAKTCA 3XONOTOM, a onpeerneHus - obpaTHOM 3aceykon C
MCMNONb30BaHNEM TOHMOMETPUYECKOW CEeTKW, [OOSKHbl obecneuntb HaxoxaeHue
HabnogaTenen B HeNOCpeaAcTBEHHON 6nM3ocT oT 3abOpPTHOrO YCTPOMCTBA 3XOSI0Ta, a
TaKke BO3MOXHOCTb OJHOBPEMEHHOINo W3MEpPEHUs YrroB W ukcaumm ornepaTtuBHON
OTMETKM Ha axorpamme.

7.5.3. PyneBon kaTepa [O/MKEH MNOCTOSAHHO BuAeTb paboyyo npoknagky
NPOMEPHbIX Npodunen.

B HacTosLwee BpeMs NPUMEHSIOTCA crneayloLlme nnascpencraa:

ANS BbINONIHEHUS NPOMEPOB MNYOUH NO pasMevyeHHOMY NINHIO, HAMETKOM U PYYHbIM
NIOTOM - Knnesas LUMonKa ¢ 04HOW UM ABYMS NapaMun Becer;

ONS BbINOSTHEHMST MPOMEPHbIX PaboT C MCNOMb30BaAHNEM 3XON0Ta Ha pekax BcexX
KaTeropun - aOwoopaniomuvHueBast wnonka Ttuna "KasaHka" ¢ nogBeCHbIM  MOTOPOM
MOLLUHOCTLIO o 20 n.c. unu gtopantoMuHmMeBas wintonka tmna "lNporpecc” ¢ MoTopom
MoLLHocTbio 25 - 30 n.c;

0N BbINOMHEHNA MNPOMEPHbIX PaboT B YCTbEBbIX Yy4acTKax KpYMHbIX pek u
NPUBPEXHBbIX parioHax MOpPEWN, KPYMHbIX O3ep M BOLOXPaHWNUL, Korga onpegeneHuve
MeCTa Ha rancax BbINofHAEeTCHA obpaTHbIMM 3acedkaMu C Katepa ABYMSI CEKCTaHaMU Unn
pagnoganbHOMEPHON Unn (pa3oBOM CUCTEMOM - KaTep CO CTauMOHapHbIM ABuUraTerniem
mMoLyHocTbto oT 50 go 100 n.c;

0N BbINOMIHEHUS NPOMEPHbIX PaboT Ha KPYnHbIX BOAOEMAxX WM B Mope npu
MakcumManbHOM yaaneHun ot 6eperoB He 6onee 10 KM C onpegeneHnem mecTta Ha
ranicax pagmoganbHOMEpPHOM CUCTEMOW - 3aKpbITbIN KaTep Tuna "HApocnasey”;

ONS  BbINOMHEHUS nNpoMepHbIX paboT Mo BCEeW Yawe KpPynHbIX 03ep W
BOAOXpaHMNULL, nnun B 6onblioM yaaneHun ot 6eperos (6onee 10 kKm) ¢ onpegeneHvem
MecCTa Ha rancax paguvogarbHOMepHbIMU UM asoBbIMM CUCTEMAMM - KaTep MOPCKOro



WM 03€epHOro Tuna ¢ guratenemM MoLwHocTbo ~ 150 n.c;

ONS BbINOSIHEHUS NMpoMepa MasTHUKOBbIM CMNOCOOOM - ABE OAHOTUMHbIE LUSIOMNKA
(BenbbOThI, YeTBEPKN, NeAsHKM) rpy30NOAbEMHOCTLIO He MeHee 4YeM no 0,5 T (ans
YCTPOWCTBA M3 HUX KaTamapaHa), noxogHast 6apxa unm katep ¢ gBuratesieM MOLLHOCTbIO
90 - 150 n.c, nosBonsoLne yCTaHOBKY fiebekn Ha KOPME N YCUNEHHOMO LUNUIA Ha HOCY,
akops Becom o 200 kr u 100-meTpoBOM SAKOPHOM Uenu Ans WUCMonb30BaHUA KX B
Ka4yeCTBe CTOEYHOro CyaHa;

npomepbl rMybuH Ha wWenb(OBOM Yy4yacTke MOpPS BbIMOMHAKTCA C MOPCKOro
rmgporpaguyeckoro cygHa;

CKOPOCTb ABWXEHUA NPOMEPHOro KaTtepa (LUMMNKN) NMMUTUpYyeTca Kak npubopamm
Ans nsmepeHna rmybuH, Tak n cnocobammn onpegeneHna MecTa Ha rancax;

HavmeHbluas cKopoCTb nepeaBkKeHWs oTMeyaeTcsa npu npomepax rmyobuH no
pa3MeyYyeHHOMY NNHI0. 34eCb OHa OrPaHNYMBAETCHA HE TOSTbKO BPEMEHEM NepeaBMKeHUs
OT MapKn K Mapke C 3a0epXXKOM Yy KaKAOW U3 HUX NS n3aMepeHus rnybuHbl (HaMeTKon,
NI0TOM), HO W BpPEMEHeM, HeobXoauMbIM ANS MOArOTOBKM criedylowero ranca
(nepeHeceHne N HaTArMBaHWE NUHS). YBENMYeHMe CKOPOCTU NPOABMXKEHMS Takoro Buaa
npomepa MoXeT ObITb JOCTUIHYTO OpraHusauuen BTopon Gpuragbl, nogroTaBnuearoLLEen
nocrneayroLwmm ranc BTOpbIM pasMeyeHHbIM FINHEM.

Mpn namepeHun rmybuH pyyHbIM cnocobom, nNo cBobogHbIM rafnicam, CKOpPOCTb
ABWXKEHNA npoMepa 3aBUCUT OT UHTepBasnoB BpeMeHU, HeoBXoaUMbIX ONA NOrpyXeHns
HameTKku (floTa) 4O AHa BOAOeMa M BU3yaribHOro otcyeta rnyouH. CKOpOCTb ABMXKEHUS
npomepa 34ecb coctaBnseT 4 - 6 KM/4ac U MOXeT BbITb HECKONBbKO yBENUYeHa 3a cyeT
BBeAeHunsa B Gpuragy BTOpoOro HameT4umka (FI0ToBOro), paboTaroLwero ¢ NpoTUBOMOSIOXKHON
CTOPOHbI HOCOBOW YacTu Katepa (LUNHonKun).

CKOpOCTb ABMXEHNSA Npu Npomepax rmybuH 3XonoToM NIMMUTUPYETCA Hann4Mem B
pycrne BOAOEMa OCTPOBOB, OCepedKkoB, Menen u apyrux obpasoBaHumn, crnocobamu
3pUTENbHOro onpeaeneHns Mecrta Ha rancax, npu KOTopbIX CKOPOCTb ABMXXEHUS KaTepa
AomKkHa obecneymBaTb YCTAHOBMEHHblE ANA  OnpefeneHun WHTepBanbl BpeMEHMW.
CKopoCTb AOBWXKEHMSI MPOMEPHOro Katepa, B 3TOM cryyae, B cpeaHemMm paBHa 5 - 10
Km/4ac.

Hanbonbluen cKopocTM MpOABMKEHMS MPOMEP 3XOSIOTOM MOXeT AOoCTuraTb Ha
KPYnNHbIX BogoeMax, CBOOOAHbIX OT pycrnoBbix obpa3oBaHuin ¢ onpegeneHnemMm MecTta Ha
raricax MeTooM CnyTHUKOBbIX ornpeaeneHnn unm c ncnonssosaHnem PIC.

MpeaenbHble CKOPOCTM NpoMepa 34eCb 3aBUCAT OT TEXHUYECKMX BO3MOXHOCTEN
axonoTa u moryTt gocturatb 12 - 15 km/vac.

7.6. BbicoTHOE oGecneyeHue NpomMepHbIX paboTt

7.6.1. BoicoTHOE obecneyeHne npoMepHbIX paboT HeobxoamMmo Anga onpeaeneHuns
NOJSIOXKEHUS CPE30YHOW YPOBEHHOW MOBEPXHOCTWU, MPUHMMAEMOWN B Ka4yeCTBe HYyNeBOW
(Npn cocTaBneHun NnaHoB B m3obaTax), unu xe Ons onpegernieHms oTMETOK paboumx
YPOBHEN BOAbI, HEOOXOAMMBbIX ANS BbIYUCIIEHUS OTMETOK AHa (Mpy COCTaBNEHUN NnaHoB
B FOPU30OHTanNsXx).

BbicoTHOe obecneyeHne npoMepHbIX paboT, BbINOMHAEMbIX Ha pekax, a Takke B
30HE BbIKNUHUBAHWA NoAnopa BOOOXPaHUIULL, MO MaTepuanam KOTOpbIX COCTaBNATCS



nnaHel B n3obartax, COCTOUT U3 ABYX 3TaroB.:

HUBENUPOBaHUA N0 paboynm YypOBHAM BOAbI, CONYTCTBYIOLLErO NPpOMeEpY;

MrHOBEHHOW WNU OOHOAHEBHOM CBSA3KM YPOBHEW BOAbI B Mpefenax BCero
nceregyemoro ydactka peku.

BbeicoTHoe obecneveHne npomepHbiX paboT Ha yvacTkax pek, MraHbl KOTOpPbIX
COCTaBNATCA B TOPU3OHTanNsX, 3akfyaeTcss TONMbKO B HMBENMPOBaHuMM paboumnx
YPOBHEN BOAbI B pEKe B npoLecce Npon3BoAcTBa NpoMepoB rmybuH. Takon e NopsiaokK,
He3aBMCMMO OT TOro, COCTaBMdATCA MNfaHbl B TrOpPU3OHTaNAX unu  msobartax,
pacnpocTpaHsaeTca Ha NpUBpexHy 30HY MOpen, y4acTku wernbga, o3epa U HMKHUE
30Hbl BOOOXPAHUNULL, rae YpoBEHHasi MOBEPXHOCTb FOPU3OHTarbHa.

CoctaB noneBbix paboT Ana BbICOTHOroO obecnevyeHns MNpomMepoB rMyouH
npegycmaTtpusaer:

YCTPOWCTBO BPEMEHHbIX YPOBEHHbIX NOCTOB U HabniogeHe 3a ypoBHEM BOAbl;

YCTaHOBKY NMOCTOSAHHbLIX U BPEMEHHbIX PENepos;

HUBENMpoBaHWe Mo penepam;

HUBenMpoBaHue rno paboynm ypoBHSM BOAbI;

OLHOAHEBHYIO N MTHOBEHHYIO CBA3KY YPOBHEWN.

YCcTPOMUCTBO BpeMEHHbIX YPOBEHHbLIX NOCTOB U HaGNoAeHUs 3a YPOBHAMU BOAbI

7.6.2. Bcsa BOAOMepHas ceTb, obecneymBaroLas npon3BOACTBO
WHXXEeHEepPHO-rnaporpaduyecknx mM3bICKaHUN, COCTOUT W3 MOCTOSAHHbIX W BPEMEHHbIX
YPOBEHHbIX MOCTOB.

[MocTosiHHO gencTBylowme nocTbl 'nmapomeTeocnyxbbl N BEOOMCTBEHHbIE, €CIn
OHM HE MNPUHATLI 3@ ONOPHbIE, UCMNOSIb3YIOTCA Kak MPOMEXYTOYHbIE MeXAY ONOPHbIMU AN
nepeHoca Cpe3o4YHOro YPOBHS B UX CTBOPbI MO KPUBLIM CBS3WN YPOBHEW. Takne KpuBble
CTPOATCS pasnNUYHbIMKU criocobamu: no exegHEBHbIM YPOBHAM BOAbl C YH4ETOM BpPEMEHU
poberaHnda, No TakK HasblBaeMbIM "COOTBETCTBEHHbLIM" XapakTepHbIM YPOBHSM, MO
YPOBHAM paBHOM 0OecneyeHHOCTM W ApYyrMMyM MeTodamu, KOTopble B  KaXdoM
KOHKPETHOM Cryyae onpenenstTcs cneumanmucTtoM-ruaposiorom.

[Ana panbHenwen getanusaumm MNOSTIOXKEHUS CPEe30YHbIX YPOBHEW OTKPbIBAKOTCS
BPEMEHHbIE YPOBEHHbIE MOCTbl, B CTBOPbl KOTOPbIX CPE304YHble YPOBHWU MEPEHOCATCA
Takxke Mo KpUBbLIM CBA3WN.

BpemeHHble ypoBeHHble noCTbl 06opyayloTCcss B CTBOpax MNpPOEKTUpYyeMbIX
rMMOPOTEXHNYECKUX COOpPYXeHUN. Npu npomepax rinyodmH Ha BoNbLINX NO NPOTAXKEHHOCTU
yyacTkax pek NocTbl YCTaHaBNMBAKOTCA B MeCTax MNeperioMoB MNpOAONbHOro npoduns
BOZHOW MOBEPXHOCTH:

Ha y4acTKaX pe3Koro paclunMpeHust Unn Cy>XXeHnsa pycna;

nepea v nocne BnageHnsa KpynHbIX NPUTOKOB,

Ha NMUMUTUPYHIOLLINX NepeKkaTax.

YpoBeHHble NOCTbl OBbIMHO YCTaHaBMAMBAKOTCA PEEYHOro MMM CBaKHOro Tuna.
ABTOMaTU4YECKNE YPOBEHHbIE MOCTLI (MMMHUIpadbl) peKOMeHAYyeTCa ycTaHaBNMBaTb Npu
UHXXeHepHo-rnaporpaduyecknx pabotax B npubpexHon 30HEe Mopen, Ha wenbde, Ha
YCTbEBbIX YydacTKax pek, MoaBepXXeHHbIX BIUSHUIO MPUIIMBOB W CrOHOB-HAroHOB, Ha
pekax C pe3kMMmu KonebaHMsMK YpPOBHSI B TEYEHME CYTOK, a TakkKe B HMXHUX Bbecdhax



BOAOXPaHWIMULL, Ha ydacTKax BIIUSIHUS CYTOYHOrO perynmpoBaHusa mowHocTtn M9C.

Ocoboe BHMMaHME BbIGOPY MecTa YCTAaHOBKM YPOBEHHOrO MoOCTa AOSIHKHO
yaenaTbCca npu npomMmepax co nbaa.

[Mpn aTOM HEOBXOAMMO YYMTbIBATh CneaytoLLee:

penka nocta ycTaHaBnMBaeTCs Ha NpurinyboMm mMecTe 3a AeNCTBYIOLWEN, cumuTasi oT
Gepera, NPUNMBHON TPELLMHON;

rnybuHa OoT HWXKXHEeN NOBEPXHOCTU NbAa, B MECTEe YyCTaHOBKW NOCTa, AOSMKHA ObiTb
Ha 1,0 - 1,5 m 6onblue cpeaHen BENUYMNHbBI YPOBEHHbIX KONebaHui C y4eTOM yBENMYeHUs
TONLWMHBI NbAa 3a nepuog HabnwaeHun,;

MECTO YCTaHOBKM MnocTa (Penkn) OOrMKHO CBOBOAHO coobLaTbCA C OTKPbITOWN
4YacTblo BOZOEMa M rapaHTUpOBaHO OT NMpPoMep3aHus NbAa A0 rPyHTa Ha nogxodax K
Hemy.

Ha ypoBeHHbIX nocTtax AO0SMKHbI MPOU3BOAUTBCA HabnwaeHus B npeaenax BCen
BO3MOXHOW aMnnuTyabl KonebaHui ypoBHeW. Ha Kaxgom nocTy ycTaHaBnmMBaeTCs
penep, BKIOYEHHbIN B OOLLUYHD CeTb BbICOTHOrO OOOCHOBaHMS, C KOTOPbIM BCe
YyCTPONCTBA NocTa CBA3bIBAOTCA ABOVHBIM HUBENNUPOBAHUEM.

Ha Bcex noctax, 3a WUCKMYEHMEM aBTOMATUYECKUX, YPOBEHHble HabnwaeHus
npon3BoaAaTcs exenHeBHO B 8 M 20 yacoB MO MeCTHOMY BpeMEHU, a B Mnepuos
WHTEHCMBHOIO U3MeHeHnsa ypoBHS (bonee 20 cm B cyTkun) - 4 pasa B cyTkn - B 8, 14, 20 n
24 yaca.

Bo Bpemsi nponsBoacTBa NpoMepoB rybuH B crnyyae, ecriv U3MeHeHne ypoBHEN
3a 1 yac npesblwaeTt 10 cm, HabnAEeHUA Ha BNuKanLWKnX K y4acTky paboT ypOBEHHbIX
NOCTax BbINOSTHAKTCA €XevacHo.

HabniogeHnss Ha ypOBEHHbIX MOCTax MPOM3BOOATCHA C TOYHOCTbIO A0 1 CMm; B
crnyyae BOJSIHEHMSI 3Ta TOYHOCTb AOCTUraeTcsl MyTeM OTCYETOB HECKOMbKUX BbICLLUMX M
HU3LWMX MONOXEHMA YPOBHS U BbiBOA4A CpefHEen BEeSIMYUHbI UNU  NPUMEHEHMEM
BOJOMEPHOM penkun ¢ ycnokoutenem NP-23.

HuBenupoBaHue no pabo4unm ypoBHSIM BOAbI

7.6.3. HueenupoBaHuMe no paboymm ypOBHSM BOAbl, OT KOTOPbIX WU3MEpPSTCA
rMyOuHbl, BbINOMHAETCA  OOMHOYHbIMM  HMBENWPHbIMM  xogamn  FV  knacca,
onuparLwmmmncsa Ha penepsbl IV nnm 6onee BbICOKOro Knacca HUBENUPOBaHUS.

OnpepeneHne OTMETOK YpOBHEN BOAbl B OTAENbHbIX TOYKaxX BbINOSIHAETCA
OBOWHbIMM  BUCAYMMKM  xogamu  (wnendpamn) HusenuposaHus |V knacca wnu
TEXHNYECKOro HMUBENNPOBAHWSI.

[Mpn cocTaBneHnn nnaHa B ropns3oHTansix NpMBa3ka ypoBHEW BOAbI BbIMNOSTHAETCS Y
Ka)X[OOoro ranca wunu 4epes HECKOSbKO ranicoB (HO He pexe 4yeMm 4yepe3 1 kM), npu
yCrioBuMW, YTO NageHne ypoOBEHHOW MOBEPXHOCTU MeXAy NpUBA3aHHbIMW rarncamm Obirio
paBHOMEPHbLIM U He npesbiwano 10 cm. B mectax pe3knx n3rmboB pekn v BnageHus
KPYMHbIX MPUTOKOB, r4e BO3MOXHbl 3HaUYUTENbHbIE NOMepeYHble YKIMNOHbI, NpeBblaroLmne
TOYHOCTb MNPOMEPOB, MpuBs3Ka paboymx YpPOBHEW BOAblI NPOM3BOAUTCA MO 0Boum
Oeperam.

Mpn coctaBneHun nnaHa B u3obatax, OTMEeTKM paboumx ypoBHEN BOAbI
onpegensTcs BO BCEX TOYKaX WM3SIOMOB BOLHOW MOBEPXHOCTU, MOSOXEHNE KOTOPbIX



3aMKCMPOBAHO NOCTOSIHHBbIMU U BpeMeHHbIMK penepamu (TOC).

Ha yyacTke ¢ paBHOMEpHbIM NageHMeM BOLHOM MOBEPXHOCTM MpuBs3ka paboumx
YPOBHEWN BOAbI BbIMOMHAETCA €XX€AHEBHO, B HA4Yane n B KOHLE NPOMEpPOB rMy6uH.

Ha y4yactkax HwxHMX 6becOoB BOOOXPAHWUNULL, B 30HE BIIUSIHUS CYTOYHOrO
perynupoBaHmss mowHoctn OC npuBsaA3ka pabouymx ypoBHEW BoAbl MPOU3BOAUTCS Y
Kakgoro ranca.

Mpn npousBoacTBe MpomepoB MybuH co nbga paboyne ypoBHU BOAbI
HUBENUPYOTCA B NyHKaX MOCe TOoro, Kak BoAa B HUX OTCTOUTCA.

MrHoBeHHasi U oqHOAHEeBHasi CBA3Ka YPOBHeWN

7.6.4. TlonoxeHune nNPUHATOM CPE30YHOM YPOBEHHOW MOBEPXHOCTU U3BECTHO
TONMbKO B CTBOPAX OMOPHbLIX, NPOMEXYTOYHbLIX U BPEMEHHbBIX YPOBEHHbIX MOCTOB. BBUay
TOro, YTO pPacCTOAHUA Mexay noctamm obblvHO coctaBndaT 10 - 15 kM, nogpobHOCTL
NpoAOoSIbHOrO NPOdUNst CPE30YHON YPOBEHHOM MOBEPXHOCTU TpebyeT peTanusauuu,
KOTopasi OCYLLUECTBMAAETCS MPOBEeAEHMEM MrHOBEHHbIX WAW OAHOOHEBHbLIX CBS30K
YPOBHEWN BOAbI.

MrHOBeHHblE WM OOHOAHEBHbIE CBA3KW crefyeT BbINOSHATL NPU YPOBHSAX,
COOTBETCTBYIOLWMX MNPUHATOMY Cpe3o4yHOMY. MrHoBeHHble WM OOHOAHEBHbIE CBS3KU
AOJTKHbI BbIMOMHATCS NPU YCTOMYMBLIX FOPU3OHTaX, ONU3KMX K CPe3ovHOMY (3TO He
pacnpocTpaHsaeTCca Ha MPOM3BOLACTBO OAHOOHEBHbLIX CBA30K NpW NpoMepHbIX paboTtax
ONS NU3y4eHUsi Ce30HHOM W MHoroneTtHen pedopmaumm pycen, korga Tpebyetca
BbIMNOSIHATbL NPOMeEPbl B pasHble dasbl pexuma pPekn MNpu YPOBHSAX, 3HAYUTESTbHO
OTNNYaKLMXCS MO BbICOTE OT CPE30YHOrO).

[lonyckaemas pa3HOCTb Mexay YPOBHEM MIHOBEHHOW UM OLHOLHEBHOW CBA3KU U
NPUHATLIM  CPE30YHbIM YPOBHEM B KaXOOM KOHKPETHOM cfnyyae onpegensercs
3aBMCUMOCTbI0 M3MEHEHMUS] YKNOHOB BOAHOW MOBEPXHOCTU OT YPOBHS BOAbl NyTeM
noctpoeHus rpacukos f(H) nocnepoBaTenbHO Mexay cocegHMM BOAOMEPHbLIMU
noctamn. Ata pasHOCTb NPUHUMAETCHA PaBHOM MPEBLILLEHNIO YPOBHS nepenioma KpuBown
f(H) Hag cpes3oyHbiM ypoBHeM. B obuiem criyyae pasHOCTb Mexay YPOBHEM CBSA3KU U
CPEe304HbIM YPOBHEM He ofmkHa npeBblwatb 0,5 m.

MrHoBEeHHble NN OAHOOHEBHbIE CBA3KN YPOBHEW BbIMOSTHAKOTCS:

Ha pekax wupuHoto o 800 m - no NpXUMHOMY Bepery ¢ nepexogamu OT O4HOro
Oepera Kk gpyromy B MecTax nepesarna JMHaMUYEeCKON OCU NOTOKa;

Ha pekax wnpuHoto cebilwe 800 m - no ob6oum Beperam peku.

OTMeTKM YPOBHEN BOAbI ONPeaenstoTcs:

B CTBOpax YPOBEHHbIX MOCTOB U PenepoB.;

Ha nepekaTax He MeHee 4YeM B Tpex Touykax (Ha noaxode ceepxy, Ha rpebHe u B
nogsanbe);

Ha NIIeCoBbIX y4aCTKax, HE pexe YeM 4yepes S KM;

Ha nepeBanax AMHamMM4yeckon ocu NOTOKa OT ogHoro 6epera K gpyromy;

y NPUBEPXOB N YXBOCTbEB OCTPOBOB U KPYMHbLIX OCEPEKOB;

B YCTbSIX NPUTOKOB;

B MCTOKaxX M YCTbAX PyKaBOB;

Bbllle W HWKEe MOCTOB, MNIMOTUH, nNosy3anpyn, BOLOCTECHUTENbHbIX W



CTpyeHanpaBnsALLNX COOPYKEHUMN.

Mpu pasgeneHnn pycrna Ha HECKOSNbKO pPyKaBOB, CBSA3Ka YpPOBHEW BOAbI
Npomn3BOANTCS MO OCHOBHOMY (CyLOXOOHOMY) pykaBy. B ocTanbHbIX pykaBax YypOBHMU
NPUBA3LIBAOTCA TOSTbKO B X NCTOKaX U YCTbAX.

MrHoBeHHasi CBsi3ka YpOBHEN MPOU3BOAUTCA Ha HeBOMbLIMX MO ANIMHE Yy4yacTKax
peKn, a Takke B YCNOBUSAX NEPEMEHHOMO Noanopa 1 pesknux CyTOYHbIX korebaHnin ypoBHS
BOObl, W 3aKkn4aeTcsa B onpeaesnieHun MNorioKeHUss MrHOBEHHOro npodounsa BOOHOW
NOBEPXHOCTU HMBENUPOBaAHMEM 3aOUTbIX BPOBEHb C YPOBHEM BOLbl KONIbEB B 3apaHee
00yCroBrEeHHbI MOMEHT BPEMEHM.

YyacTkm MrHOBEHHOW CBA3KM AO0SMKHblI OblTb 0becrneyeHbl He MeHee, YeM OBYyMS
NOCTOSAHHbIMUK penepamMn U OAHUM YPOBEHHbLIM NMOCTOM.

OpHogHeBHaA cBA3Ka YPOBHEW BbLIMOMHAETCA Ha YyyacTkax pek ©OonbLuon
NPOTSXKEHHOCTW, KOorga He npeacrtaBnaeTcs BO3MOXHbIM - MPOM3BECTU MIHOBEHHYIO
CBSA3KY.

[ns BbINONHEHUS OOHOAHEBHOM CBA3KM B KOPOTKMMA CPOK, BECb panoH paboT
pa3bMBaeTcss Ha y4yacTKM MNPOTSHKEHHOCTbO OKono 50 KM, Ha KOTOpbIX paboThl
BbIMOMHSATCA OTAENbHLIMU OTPSAaMU B HAa3HAYEHHbIN AEHb.

[Mpn ycTon4mBbIX YPOBHSAX BOAbI CBA3KY [OMyCKaeTCcs pacTaHyTb Ha 2 - 3 OH4, a
3aTeM Mo AaHHbIM YPOBEHHbIX HabM4EHNA NMPUBECTM BCE 3aHUBENNPOBAHHLIE YPOBHU
BOAbl K O4AHOMY MOMEHTY BPEMEHM.

Ecnn no ycnosusm paboT oOxBaTUTb CBSA3KOW BECb pPanWoOH B YKa3aHHbIN
NPOMEXYTOK BPEMEHN He NpeacTaBrseTCs BO3MOXHbIM, TO OH AESNIUTCA Ha [ABe 4acTu U
CBSI3Ka BbINOSHAETCS CHavarna Ha O4HOM y4acTke, MOTOM Ha ApYrom.

[MpuBAaska ypoBHen Boabl K penepam n TOC ocyliecTBnseTcs HenocpeacTBEHHbIM
HMBENUPOBAHMEM YPOBHENW [OBOWHbIMM Xxogamu IV knmacca wnm TEXHUYECKOro
HUBENUPOBAHUA - B 3aBMCUMOCTU OT MPOTSHKEHHOCTU wnendgos. HabniogeHms Ha
YPOBEHHbIX MOCTax B Nepuos o4HOOHEBHOM CBA3KN BEOYTCS eXevacHo.

BbicoTHOEe obGecnevyeHue NpoMepHbIX paboT B NpubpexHOn 30He Mopen

7.6.5. lNpu npomepax B NpUBpPEXHOMN 30HE MOPEN M MOPCKUX MOPTax KOIMYECTBO U
pacrnonoXeHne NOCTOB AOSMKHO obecneynTb onpeaesieHne NosIoKeHUs YPOBHS BOAbI C
MOrpeLLHOCTbIO He 6onee NOMIOBUHbLI TOYHOCTU U3MEPEHUS TIYyOUH.

Ha mopsx 6e3 npunneoB npu 60MbLLIOM yaaneHuM panoHa npomepHbiX paboT oT
MeCTa HaxoXOeHUs TMOCTOSAHHbIX YPOBEHHbLIX TMOCTOB [OMMKHbI YCTaHaBNMBaTbCH
BpeMeHHble BO4OMEpPHbIE MOCThI.

MorpelwHocTe nepefadn Hynsa rinyobuH ¢ NOCTOSIHHOrO MOCTa Ha BPEMEHHbIN He

[OSDKHa npeBbilaTh £ cwm.

Ha mopsix ¢ npunuBamuM B panioHE MNPOMEpPHbIX paboT AOMMKHbI OEMCTBOBATb
OLHOBPEMEHHO MOCTOSAHHbIE N BPEMEHHbIE YPOBEHHbIE NOCTbI.

[ns obecnevyeHns NpomMepoB rnyodumH B NOPTY, raBaHn Unu Byxte, pacnonoXeHHbIX
Ha OTKpbITOM nobepexbe, 4OCTaTOYHO UMETb OAMH YPOBEHHbIN NOCT.

[ns nopToB, pacnonoXeHHbIX B YCTbSIX pPeK, obopyayeTcs He MeHee ABYX MOCTOB,
M3 KOTOPbIX OOMH [OOIKEeH pacnonaraTtbCA B MOPUCTOM 4YacTu nopTta, a BTOpPOW -
HenocpeaCTBEHHO B YCTbE PEKN.



Ha mopcknx kaHanax 60mnbLlUon NpOTAXXEHHOCTU YPOBEHHbIE MOCThLI pacnonaratoT
no BCewW AJSINHe C uHTepBanamun He pexe Yem vepes 10 - 15 km.

HabniogeHns 3a konebaHnamm ypoBHS AOSMKHbI NPOU3BOAUTLCS:

Ha Mopsx 6e3 NPUNMBOB - Yepes Kaxable 4 4aca;

BO BPEMS CTOHOB M HAaroHOB, €CfN U3MEeHEHNS YPoBHA MeHee 10 cM 3a oauH yac -
yepes Kaxabl 4Yac, ecnu mameHeHme ypoBHs 6onee 10 cm 3a oauH 4vac - kaxable 30
MUHYT;

Ha MOpsIX C NpUNUBamMu, rae BeNMyYnHa npunmea meHee 1 M, HabnAEHUA OMKHbI
NPOU3BOANTLCS €XXEeYacHO;

Ha MOpSIX C NpUnNuBamMu, rae BenuymnHa npunuea pasHa 1 M n 6onee, HabnoaeHUs
AOSDKHbI NPON3BOAUTBLCS Yepes NPOMEXYTKN BpeMEHU, onpeaensemble (hopMynon:

_3T
LT

raoe b - MPOMEXYTOK BPpEMEHU MEeXY HabngeHnamMm YPOBHA B Hacax,

S5 . TOYHOCTb U3MepeHus FJ'Iy6VIHbI, B CM;

T - NMPOMEXYTOK BPEMEHUN MeXOy Ha6J'HOD,GHI/IF|MI/I MONHbIX UNM MarlnbiX BOA, B
yacax,

H - BennumHa npunmnea, B CM.

OTcYeTbl YPOBHSI MO peiike AOMKHbI MPOM3BOAMTLCA C TOYHOCTBIO 2 owM;

OTCYETbl MOMEHTOB BPEMEHM - C TOYHOCTbI0 T3 MuH.

Mpn obopyooBaHMM  YPOBEHHbLIX MOCTOB  pPEeKOMeHAyeTCss  MCNoNb30BaTb
OONroBpeMEHHbIE  HeNoABEPXEHHble  ocajke MopToBble W MMOPOTEXHUYECKUNE
COOPYXXEHUS,, a Ha OTKPbITOM nobepexbe - cBako, MNPOYHO 3abUTYHDO B TPYHT WU
BO3BbILLIAKOLLYOCA Hag ypoBHeM Boabl Ha 60 - 80 cm.

Honb ykpenneHHon penkn JOMKEH ObiTb HUXKE BO3MOXHbIX HAUHU3LLMX YPOBHEN, a
BOAOMeEpHasi penka 3akpbiTa OT BOSIHEHUS U AOCTYMNHa AJ151 YETKOro CHATUS OTCHETOB.

B paiioHe BOOOMEpHOro nocta, BHe 30Hbl pa3pyLUeHus, 3aknagblBaeTcs CTEHHON
UIN TPYHTOBBLIN penep, OTMEeTKa KOTOPOro onpenenseTcsa HuBenvposaHuem |V knacca ot
Onwxanwmnx penepoB rocygapCTBEHHON HUBEMUPHOW CEeTU WU FOPOACKUX OMOPHbIX
BbICOTHbIX MYHKTOB.

OTmeTKa Hyns BOOOMEPHOW PEWNKU KOHTPONUPYETCS He pexe OAHOro pasa B
MecsL.

7.7. OnpeneneHve AOHHbIX FPYHTOB

7.7.1. B3atne npob [OOHHbLIX FPYHTOB MNpu npomepe rMyobuH npou3BoguTcs C
yyacTMeM CneunanuctoB reonorMyecknx nogpasfeneHun C  uenbko  onpeaeneHus
Xapakrepa NoBEPXHOCTHOrO CNos JOHHbIX OTIOXKEHUIN U pacnpegeneHms ux no nnowaam
obcrnegyemon akBaTopuu.

Mpobbl OOHHLIX TrPyHTOB GepyTca OOQHOBPEMEHHO C MPOM3BOLCTBOM NpomMepa
rnybuH, ecnn nx B3ATUE BbINONHAETCA npubopamu, nossonswowmmn 6patb Npobbl Ha
XOAy NPOMEPHOro kaTepa.



Ecnn B3atve npo® npoussoautca npubopamun, TpebyrowmMmMnm  OCTaHOBOK
npoMepHoOro kartepa, B3sATMEe npob npousBoaMTCA pasfenbHO OT  Npou3BOACTBA
npomMepoB rnyouH.

OnpepeneHne mecta B3ATUS MNpobbl, B 3TOM Criydae, BbIMOMHAETCA TEMU Xe
MeToZamu, 4TO 1 Npu NPON3BOACTBE NpomMepa.

Ansa B3atna npob rpyHTa MOryT NPUMEHATLCA pasfiMyHble NPUbopbl, KOHCTPYKUNS
KOTOpPbIX 3aBUCUT OT XapakTepa rpyHTa n ot rnybuHbl, C KOTOPOW OH JoObLIBaeTCS.

Tak, Hanpumep, ONA MecYaHblX W MNblIEBATO-rPaBENNUCTO-NECYAHbIX [PYHTOB,
onpobyembix ¢ rMybuH 0o 5 M, ucnonbayetcs OOHHbIA Wwyn T; ana Takux e rpyHToOB,
onpobyembix ¢ BoNbLUMX rMYyOWH, MOXHO pekomeHaoBaTb TPYOky THX-J1; ans raneydHbix n
rpaBenNUCTO-ranieyYHbIX rPYHTOB MOXET ObiTb NpUMeHeH gHodepnaTens Tuna [4-0,025.

Ecnn gHo BOJOema CnoXeHO KpymnHoraneyHolM MatepuanoMm unv BanyHamu, TO
onpeneneHne xapakrepa rpyHTa npov3BoanNTCS:

npu YycCrioBMM Mpo3payHOn BOAbl, KOrda [OHO XOpOoLWO npocMaTtpmBaeTcs -
BU3yarsbHO;

B Clnyyae 3HauuTenbHOM MYTHOCTW, ecnn OHO BOAOEMAa He npocMaTpuBaeTcs, -
FPYHTbl Ha rnybuHe OO0 5 M MpoLWynbiBAlOTCA HaMeTKoW, a Ha Gonblumx rnybuHax -
PYYHbIM 10TOM.

KonnyectBo n pacnonoxeHue To4Yek, B KOTOpPbIX OepyTcss npobbl rPyHTOB
onpenensanTca TEXHUYECKMM 3aaHMeM Ha u3blckaHus. B obwem criydae npobbl rpyHTOB
cnepyet otbmpatb He pexe, 4eMm 4yepe3 3 - 5 NpoMepHbIX rancoB, C PacCTOAHUAMM
Mexay HUMKM Ha rancax ot 50 go 200 m, B 3aBUCMMOCTW OT LLUMPUHBI MOSIOCLI NpoMepa u
pasHOObpa3uns rpyHTOB, cnaratLmnx pycro.

MecTo B3ATMS TpyHTa UKCUpyeTca onepaTUBHOM OTMETKOW Ha axorpamme
9X0noTa UNn COOTBETCTBYIOLLEN 3aNUChIO B XXypHarne npoMepoB, €CNIN OHU BbINONHAIOTCS
HaMeTKOW unn SIoTOM.

[oObiTble  obpasubl rPYHTOB Ccpasy XKe nocne WU3BMNeYeHus ux U3
rpyHTogo6bIBaOWMX NpMOOPOB OMUCHLIBAKOTCA, U WX XapakKTepUCTUKa 3aHOCUTCHA B
crneumanbHbIv XXypHan (npunoxexne K).

Mpn onucaHmMm o6pasLoB rpyHTa AOSMKHbI ObITb OTMEYEHbI: MEXaHNUYECKNA COCTaB,
LBEeT, KOHCUCTEHLMS, KONIMYECTBO M KAYECTBO BKITHOYEHUN.

OnucaHue MexaHU4eCcKoOro cocraBsa rPyHTOB

7.7.2. CnegyeT ucxoauTb U3 cnefyowmnx XxapakTepHblX MPU3HAKOB rPYHTOB:

rpaBuK - OTAENbHO-3€PHUCTLIN TPYHT C AnameTpoMm 3epeH bonee 1 Mwm;

Nnecok - OTAENbHO-3€PHUCTBIA TPYHT C ANaMeTPOM 3epeH MeHee 1 MM (KpYMnHbIN
necok ¢ 3epHamu gnametpom 6onee 0,5 mm, menkui - meHee 0,5 mm);

Nnecok MblfeBaTtbl - HECBA3HbLIW, CbIMyYUA FPYHT; OTAEMbHbIE NECYUHKM rMa30M He
pasnuunmbl. Mpyu B3MyymBaHUM C BOOOM MYTb ObICTpo ocaxpaetcd. Npu pactupaHum
MOKPOro rpyHTa nasbLamu - MaXXeTcs;

NecoK WMUCTbIA - NEPExXOAHbIN BUA FPYHTaA OT CbIMy4YMX K CBSA3HbIM; UMEET BUA
necka; 4acto obpasyeT pbixfble paccbinyaTble KOMKWU. [pn B3aMy4MBaHMM C BOOOW MYTb
ocaxgaeTcs o4eHb MeaneHHo. [Npy pactTupaHMmM MOKPOro rpyHTa nansuamu - MaxeTcs;

NMEeCYaHUCTbIN WUIT - CBA3HbIN, Crerka mnnacTudHbli rPpyHT. Ha owynb B HeMm



ONpeaensitioTcs NecYMHKWM, BUAWMbIE [fa3oM - KOrga rPYHT MOKpPbIN. BsaskocTb
He3HauuTenbHa. He ckaTbiBaeTcsa B KONOACKu;

UN - NNACTUYHbBIA FPYHT; Ha OLLYMb M Ha rna3 NecyYnHkn He obHapyxmeatoTcsa. Mn
BA3KMN, CKaTbIBAETCA B KOMOYKN U Konbacku;

FMVMHUCTBIM U - TPYHT NAOTHbLIN, BA3KWWA, NNacTU4YHbIA U nunknin. CKkaTbiBaeTcs B
rmbkme n ToHkne konbacku. Ha owynb MacnsaHUCTbIA. [pu BbICbIXaHUM LLEMEHTUPYETCS.
B cyxom Buae faet pakoBUCTbIA U3SOM;

rMMHA - OYEeHb MMOTHBLIN N BA3KWWA TPYHT, B KOTOPOM COOEPXKUTCH 3HAYUTESNbHO
MEHbLUEe BOAblI YeM B IMUHUCTOM une. Habniogaetcs 4eTko Bbipa)keHHasi CIIOUCTOCTb,
MHOrga oYeHb Merkas;

ranbka - ckaTaHHasi ropHasi nopoaa pasmepom 10 - 100 mm;

BaslyHbl - CKaTaHHasi ropHas nopoga pasmepom 100 - 1000 mm.

OnucaHue uBeTa rpyHTOB

7.7.3. Okpacka rpyHToB pefko ObiBaeT YMcTbiX TOHOB. OBbIYHO OHa cocTaBnsieTcs
N3 OCHOBHOIO TOHA M OTTEHKa UIn ABYX TOHOB.

Mpn onucaHMm ToHa 0O603HA4yalTCHA: KpacHbIW, Ccepbli, ronybon wn T.A4.
[MpeobnagatoLwmin TOH OKpaCKn CTaBUTCA B KOHLIE HAa3BaHWS, a ONOSTHUTENbHbINA TOH UK
OTTEHOK - Briepeawn, Tak Hanpumep: ronyboBaTo-cepbit NNn 3eNeHOBaTO-KENThIN.

OnucaHne KOHCUCTEHLMUN FPYHTOB

7.7.4. KOHCUCTEHUMA rpyHTa onpeaendeTca cneaytowen LWKasnon:

XWUOKUW - eCrn OH pacTeKkaeTcs;

NOSTY>KUAOKUI - eCNK OH Crierka pacnnbiBaeTcs;

MSITKMIA - €Cn NaneL Nerko BaaBnNuMBaeTCd B FPYHT (TPYHT HE pacniibiBaeTcs);
NIOTHLIW - ecnn Nanew ¢ TPyAoM BLOABNIMBAETCA B MPYHT;

BA3KUM - €CNn Npu BAaBNUBaHUK Nnanew NpununaeT K rpyHTy.

OnucaHue BKNOYEHUA

7.7.5. BknioyeHnamMun HasbiBalOTCA eanHnYHble 06oXKM nopog (ranbka, webeHb,
rpaBun U Op.) 3Ha4YUTENbHO ©Oonee KpynHble, 4YeM YacTuubl FPyHTa, B KOTOPOM
HaxoasTCs.

Mpy HanNnuMM BKIKOYEHUN OTMEYaeTCsl MX po W KONM4ecTBO B AaHHOW npobe
rpyHTa.

Ecnun BknoyeHna B npobe cocuuTaTb 3aTpPyaHUTENbHO, MOXHO OaBaTb TOSbKO
0oOLLYI0 KONMMYECTBEHHYIO XapaKTepuCTUKy, Hanpumep: "Heckonbko", "B npegenax 10 -
15", "MHOro", "o4eHb MHoro".

Hymepauuns npob gormkHa 6bITb eAnHOM Ans Bcero panoHa pabor.

7.7.6. Ecnu TexHW4yeckMMm 3afjaHMeM Ha  U3bICKaHWA  NpegyCMOTPEHbI
nabopaTopHble UCCneaoBaHMs TPYHTOB, TO XapakTepHble nx npobbl (konudectso npob
onpegendetca 3agaHuem) oOTOupatoTCcs, CylaTcs, YNakoBbIBalOTCA M BMecTe C



XXypHanom onucaHusi OTnpaensaoTca B nabopaTtopuio.
7.8. OcobeHHOCTU NPpOMEpPOB rNyouH B NpnbpexxHONU 30He Mopen

7.8.1. WHxeHepHo-rngporpacdunyeckne paboTbl B MNPUOPEXHOM 30HE MOpPEN
NPOMN3BOAATCSA Ha OTKPbITbIX y4acTkax nobepexbs Nog CTPOUTENbCTBO HOBbIX OO6BHEKTOB,
Ha akBaTOPUSIX CYLLECTBYHOLLMX MOPCKMX MOPTOB, B HEMNOCPEACTBEHHOW 6GnM30CTU OT
npu4anos, HAbepeXxHbIX, Ha KaHanax u Ha NoAXo4ax K MOPCKMM NOpTam B 3HAYUTENbHOM
yaaneHum ot nobepexbs.

Llenb nHxeHepHo-rugporpaguyecknx paboTt COCTOUT:

B obecneyeHMM MNaHoOBbIMM MaTepuanamm nNpoeKTUpPoOBaHNUA OOBLEKTOB Ha
pasfiMyHbIX CTaaunNaXx;

B U3YyYEeHNN OBMWKEHUS LOHHbIX HAHOCOB;

B U3yYyeHun gedopmMaunmin AHa Ha BHYTPEHHUX akBaTOPUAX N B MPUOPEXHBIX 30HaX
MOpeK NoCpeaCcTBOM NEPNONYECKN NOBTOPSOLLIMXCS MPOMEPOB rMNyOuH.

K npomepam rnybuH B npubpexHon 30He Mopen npeabsaBnaiTcs TpeboBaHus,
yKasaHHble B Tabn. 7.1.

NHxXeHepHo-rngporpadguyeckne paboTbl NpU  UMHXEHEPHbIX WU3bICKAHUAX Ans
CTpPOUTENbCTBA BbINONHATCA B Macwtabax 1:5000 - 1:500.

MoTpebHOCTb B  0630pHbIX nnaHax MacwTtabos 1:100000 wm  1:25000
obecneynBaeTca NONyYeHMEM MOPCKMX KapT yKadaHHbIX MacwTaboB B cry>kGax nopTos
Unn B cneumanbHbiX MOPCKMX BEOOMCTBAX.

7.8.2. TlnaHoBOe nMONOXEeHME MPOMEPHbIX TOYEeK [AOSMKHO OnpeaensTbCa Cco

cpefHell KBagpaTUYECKOW MOrpeLLHOCTbio, He npesbiwatwer 1.5 mMm B maclwtabe
cocTaBnsgemMoro nnaHa. [NnaHoBoe MNOoMoXeHne MPOMEPHbIX TOYEK B NPUOPEXHON 30HE
MOpEN onpeaensieTcs, Kak npasurio, C NPUMMEHEHMEM CMNYTHUKOBbLIX HaBUraLMOHHbIX
cUcTeM.

MoryT 6bITb MCMONb30BaHbI TaKXKe crieaytoLlmne cnocobsbl:

Mo TPOCY C NPOSIOKEHHOM NPOMEPHbIX NPpodunen No HanpasnAwLWUM CTBOPaM;

NPSIMOM 3aCeYKkor C MPOSIOXKEHMEM MPOMEPHbLIX Mpodunen no HanpaeBsoLWUM
CTBOPaM MU NPoKiagKkom No ceTke U30STMHUM;

obpaTHOM 3aceykon C MNPOSIOKEHHOM MPOMEPHbLIX NPOdUNEn NPOKIagKkon no
rOHMOMETPUYECKOMN CETKE;

KOMBMHNPOBAHHOW 3aCEYKON.

7.8.3. Cnocob6 npsmMoM 3aceyks, a TaKKe KOMOMHMPOBAHHLIA CNOCOoO,
NPUMEHSAIOTCA NpKU Npomepax rnybuH B NpnbpexXHbIX 30HaxX MOpen MHOraa B MIBMEHEHHOM
BMAe MO CpaBHEHUIO C npomepamm Ha pekax. Cneumcuka obycnosrieHa OTCYTCTBUEM
YCNOBUA MNPOSIOXKEHUS MPOMEPHLIX nNpodunien no HanpasfswWMM CTBOpPaM WU
Kaknm-nmbo apyrum BuayanbHbIM LENsaM, BCeacTBUE 3aKpbiTOCTM Bepera nnun 60nbwon
yOaneHHOCTUN OT Hero.

B AaHHbIX ycrnoBmAX MNpOSsioKeHUe MNpOMEpPHbIX Mpoduen ocyLlecTsnseTcs o
ornepaTMBHOW  MpoOKfagke  onpegerieHun, Bedywemca Ha  ceTke  U3ONUHUN
HernocpeacTBeHHO nepen pyneBbiIM MPOMepHOro katepa. [lpu 3TOM BbINOSTHAKOTCA
cnegywoume paboTobl.

Mo BbIBpaHHLIM M OnNpefeneHHbIM B HaType MNyHKTaM TeOAOSIUTHbIX MOCTOB Ha



nnaHweTtax, B npegernax rpaHvl npomepa, CTPOATCHA CeTku nyyden. Ha 3T ceTku
HaHOCAT, ucxoast u3 opm penbeda AHa akBaTopuu, NaHUPyeMble SIMHUM MPOMEPHbIX
npodunen.

[MpomepHbIn KaTep obopyayeTcs 3X0SI0TOM, npuemMHo-nepeaarLLen
paguocTaHumen W nepeg pyneBbiM  pasMewaeTcs nnaHweT Ans  Npoknagku
onpegeneHnn. Bo Bpems npomepa katep obcnyxuBaeTca rpynnon m3 3 YeroBek:
ornepaTtopoM 3xOfioTa, pyneBbiM W rugporpacom, BbIMNOSHAKLWNM MNPOKIaAKy Kypca
KaTepa 1 obLiee pykoBOACTBO npoueccom npomMmepos. o ero komaHge Ha axorpamme
fenaeTcs onepaTuBHad OTMeTKa, a Ha 6eperoBbiXx TEOAOSIMTHbLIX MOCTax MO 3TOM
KOMaHe, nepefaBaeMoin Mo paano, U3MepsatTCs OUPEKLMOHHbIE Yribl Ha KaTep (MecTo
n3mMepeHus rnyounH) n Takke No paguo HesameanmMTenbHO coobLatTca Ans NPoKNaaku.

CKopocCTb OBWXEHUs KaTepa u YyactoTa obcepsaLmii yCTaHaBNMBAKTCS Tak, YTOObI
WHTepBanbl Mexay onpegeneHnamun 6binn He 6onee 3 - 4 cm B MmacwTtabe nnaHa.
PyneBon Beget kaTep, pyKOBOACTBYACH MNSIAHOBbLIM MOSIOXEHNEM MPOMEPHbIX Npodunen
Ha ceTKe JfnyvYen N (PaKTUY4EeCKMM MECTOMOSIOKEHNEM, OPUEHTUPYSCbL WUMEKLNMNUCS
yOaneHHbIMU OpUeHTMPpaMM MECTHOCTM UNu no komnacy. B cpegHeM OTKMOHEeHus oT
NNaHOBbIX PACCTOSHUI MeXAy NPOMEPHbIMU NPOMUNIAMU HE A0SKHbI NpeBbiwaTh 1/3 nx
3aaHHON BENUYUHDI.

7.8.4. Cnocob obpaTHOW 3aceykm npuMeHdeTca Ons onpederieHnst MecTta Ha
npubpexxHoMm npomepe npu GonbwoMm yaaneHun ot b6epera. Npu atom cnocobe Bce
N3MepeHns BbIMOSMHAITCA HEeNoCpeaCTBEHHO Ha NnaBCpeacTBe, a pesynbTaThl
N3MepeHU cpasy e UCNOoNb3YITCA OS5 NPOKNaaK/M Ha NiaHLWeThl.

Mpn npousBoacTBE NPOMEPOB rNYyOUH ANs COCTaBfEHUA MNNaHOB B KPYMHbIX
mMacwwtabax onpegeneHne mecta cnocobom obpaTHbIX 3aceyek Heob6XoaAMMO BbINOSTHATL
c cobnogeHnem cneayoLwmnx yCrnoBui:

- TOHMOMETPUYECKME CEeTKM AOMKHbl obecneuvmBaTb MOrpPELIHOCTb NPOKIIaAKM

onpeaenenuii He Gonee 1.5 mm B macwTabe nnaxa;

- WHTepBanbl oOnpedeneHnn Ha MNPOMEPHbIX Npodunsax B  MacwiTabe
COCTaBIIIEMOrO NfiaHa He JOSMKHbI NpeBbiwaTh 3 - 4 CM;

- B npouecce npomepa OormkHa obecnednBaTbCsi OAHOBPEMEHHOCTb U3MEPEHUS
YrNoB 1 B3ATUS UnNu omkcaumm rnybuH Ha axorpaMmme 3XosoTa;

- nornpaska MHOEKCOB CEKCTAHOB He [OJMKHa NpeBbllaTb BEMNYUHDI £1' ;

- 6eperoBbie 3HaKM OOMKHbI ObITb XOPOLUO BUAOHLI, CTPOr0 OTLEHTPUPOBAHbLI Hapg,
NyHKTamn OOOCHOBaHMS U UMeTb Gurypbl, obecnedmBawwme ObICTPOE M TOYHOE
BU3NPOBaHME;

- NOMNOXeHNe NPOMEPHbIX Npodunen rno onepaTtMBHOW NPOKMagKe onpeneneHun
AOJTHKHO COOTBETCTBOBATL NpeABapuUTEnbHO CrlaHNPOBAHHOMY MOSTOXEHMUIO.

TOYHOCTb FOHMOMETPUYECKUX CETOK 3aBUCUT OT psaga akTopoB WU, B MNEPBYIO
oyepedb, OT TMONIOXEHUA MYHKTOB OOOCHOBaHMA. [Ans LOOCTMXKEHUS ONTUMaribHOro
BapuaHTa WX pacrnorioXeHUa criefgyeT yyuTbiBaTb YAarieHHOCTb yyacTka npomMmepa oT
OMNOPHON ceTn N TpebyemMyro TOYHOCTb NNAHOBbLIX ONPeaeneHNn MPOMEPHbIX TOYEK.

[na nocTpoeHusi BbICOKOTOYHOW TFOHUMOMETPUYECKOW CEeTU B Hadane Hame4aroT
MECTOMNOSIOXXEHNE CpedHero U3 Tpex MyHKTOB, a 3aTeM, B 3aBMCUMMOCTU OT cuTyaumm n
nmetoeroca o60CHOBaHMS, peLlaloT BONPOC O KpamHMX NyHKTax. HeobxogmMmble NyHKTbI
MOIyT ycCTaHaBnMBaTbCA Ha Gepery M Ha akBaTtopuu, Ona 4Yero, MO BO3MOXHOCTH,
ncnonb3yTcs 6aHkM M MecTta CoO CpaBHUTENBbHO HebonbWwWUMK rnybnHamn. B kadectse



KpamHUX MYHKTOB 4aCTO WCMNOJSIb3YKOTCA XOPOLWO BUAUMbBbIE CYLIECTBYHOLLUME MECTHbIE
OPUEHTUPbI.

Ana koopAnHupoBaHWA rinyobuH obpaTHOW 3aceyvykon MOryT ObiTb MCMOMb30BaHbI
HECKOJTbKO KOMBMHaLMI ONOPHbIX MYyHKTOB.

PeweHne o npuemnemMoctu TOW WM MHOW KOMOWMHAUUKM OMOPHbLIX MYHKTOB
NMPUHUMAETCA Ha OCHOBE pacyeTa CpefHuX KBagapaTUYeCKMX  MOrpeLuHoCTen
onpegeneHna mecta M B meTpax, KoTopble MOryT ObiTb onpegeneHsl no copmynam,
npueegeHHbIM B 1. 7.3.6.

7.8.5. lNocTpoeHne roHNOMETPUYECKMX CETOK MOXET MPOU3BOLAUTLCS C NMOMOLLbIO
LUTAHrEHUMPKYNSA U NO NepeceyeHnsaM CETOK Nyyen.

Mopsigok paboTbl MpM MNOCTPOEHUN TOHUOMETPUYECKUX CeTOoK, opMynbl W
npumMmepbl BbluncneHnn gansl B npunoxexuax MNrc-4, r’yHno MO CCCP, 1984 r.

Bo Bcex cnydasx, korga nmnocTpoeHne ceTok TpebyeT 6onbworo obbema
BblMMCANTESNbHBIX paboT, uenecoobpasHo BblMUCAEHUA npou3BoauMTb Ha [MOBM no
COOTBETCTBYIOLIMM MNporpaMmamM, a npu Hanumyuum rpadponoctpouTenen cnenyet
aBTOMaTM3MpPOBaTb 1 CaM NPOLECC UX MOCTPOEHNS.

PacctosHns mexagy cocefHVMU U30NIMHUAMU CETKM B NIOOOM YacTu nnaHwera,

npoBeAeHHbIMU Yepe3 nHTepan B 1°, He JOMKHbl 6bITb 6onee 3 cMm. (Mpu NorpeLHoOCTH

' o
N3MepeHnda YyrnoB CeKCTaHOM +2 , Ha nnaHe AgaHHOU BeJIMYMHE COOTBETCTBYET

NUHENHoe cmelleHne B 1 MM 1 Npu nepeceyeHnn U3onnHuin nog yrrnom He meHee 30°,
obLaa norpewwHocTb onpegeneHnn obpatHou 3aceykon OygeT paBHa Tpebyemomy
npegeny ~ 1,5 mm).

CeTkn mnsonuHum Hambonee uenecoobpasHO HAHOCUTbL Ha NaBCaHOBYK OCHOBY
HeCMblBAEMOW pa3HOLIBETHOW TyLIbK. Takas OCHOBA MpakTUYecKn He adedopmMupyeTcs,
MOXET UCMOoNb30BaTbCA ANA CHATUS KOMUN U NPUMEHATLCA Npu npomepe Ana paboyen
NPoKragkn onpeneneHuin u KkamepanbHOM 06paboTKM AN OKOHYaTenbHOM MPOKNagKu
NPOMEPHbIX NPOodUNen N NepeHeCeHns X Ha OTYETHLIW NraHLweT.

[Mocne HaHeceHus U BblMEPYMBAHUS M3ONWHWA, NPaBUSIbLHOCTb BbIMNOSIHEHHOMO
NMOCTPOEHUS KOHTPOSIMPYIOT MO BESIMYMHE JIMHEWHONO CMELUeHUs WU30SIMHUA  OT
TEOPETUYECKOrO NX NOSOXKEHWS.

KoHTposb ocyulectsnseTcs cnegyowmm obpasom:

Ha nMnaHweTe AN KaXOouW CUCTEMbl U3ONWHUKM  HamMeyarwT B TOYKax WX
nepecevyeHns rno 3 - 4 KOHTPOJSIbHbIX TOYKW, PACMOSIOXKEHHbLIX PAaBHOMEPHO MO BCEW
nnowaaun, u rpauyeckm CHUMaKT UX KOOPAUHATHI;

No KoopAWHaTaM KOHTPOSbHbIX TOYEK W MYHKTOB OOOCHOBAHWA, peLleHeM
obpaTHbIX 3a4a4, BblYUCASIOT ANPEKLUNOHHbIE YITbl;

No PasHOCTSAM OUPEKUMOHHbLIX YINOB BblYUCAKT 3HAYEHUs BMELLaloLWmnX YrioB n
CpaBHMBAIOT C JaHHbIMU Ha CeTKe N yCTaHaBMMBalOT BEMNYMHbLI B MUHYTAaX;

paccunTbiBalOT  NMHelHble cMellenns AN pzonuHMiA  Ha  nnaHweTte B
MUnNIMmeTpax no opmyne:

AU-n

rgae n - pacctoaHme no Hopmannm wMexay AByMd cocegHUMMU UIONTMHUAMU B



MUINIMMMeTpax,
U - pa3HOCTb YITOBbIX 3Ha4YeHNN COCeQHNX U30STUHUI B MUHYTaXx;

AU _ norpelHOCTb onpeaeneHns BMELLAIoLLMX YIToB B MUHYTAX.

MpepenbHble 3HAYEHUA MNOSMYYEHHbIX JMHEWHbIX CMELWEHUA He  OOSMKHbI
npesbiwaTtb 1 Mm.

7.8.6. WV3mepeHue yrnoB npum npomepe cnocobom obpaTHbIX 3aceyek
NPOn3BOANTCS NPOMEPHbLIMU CEKCTaHaMn ¢ TovHoCTbio Ao 1'. [paBuna obpaleHnsa u
NPOBEPKM CEKCTAHOB MOMELLEHbI B rpuiioxeHun .

7.8.7. Ina onpegeneHns NNaHoOBOro NosioXKeHUsi NPOMEPHbIX TOYEK B MPUBpexxHon
30HE MOPEN NPUMEHSIOTCS CMYTHUKOBbIE HaBuraunoHHble cuctembl NTTIOHACC n Navstar
B ABYX- W OOHOYACTOTHOM MCMOSIHEHUKM, KOTopble pabotaT B pexnme RTK un
nocTobpaboTkM C pasnMyHbIM NporpaMMHbIM obecneveHvem (r. 7.3.1).

Neope3nyeckoe 060CHOBaHME NPOMEPOB B NPUOPEXHON 30HE MOpen

7.8.8. CospgaHue reofe3n4yecKkoro o60CHOBaHMS ans
NUHXEHEePHO-rngporpaduyecknx paboTt B npmMbpexxHom 30HEe MOPEN OCYLLECTBMSETCA B
COOTBETCTBMM C TpeboBaHuAMM pasgena 5.

Mpn nHxXeHepHo-rnagporpadmryecknx pabotax nNpouecc Co3gaHus reoae3nyeckoro
obOCHOBaHWs criegyeT HauyuHaTb C co3gaHua paboyero obocHoBaHuA npomepos. [pu
9TOM crefyeT OonTUMarnbHO paccTaBnATb MYHKTbl, HENOCPELCTBEHHO obecneymBatoLime
onpegeneHne NNaHoBOro NOMOXKEHUS rIyouH.

CpenHaa kBagpaTudeckasi MOrpeLHoCTb onpeaesieHna MaHOBOro MOSTOXEHUS

NyHKTOB paboyero oBOCHOBaHWS npomepa He pnAomkHa npesblwats 02 mm B
MacluTabe oT4eTHOro nraHa. B 3aBMCMMOCTM OT 3TOro M yaaneHHOCTU ydacTka paboTt oT
MYHKTOB rOCYy[apCTBEHHbIX reoe3n4ecknx CeTen COCTaBMSAETCA NPOEKT reode3nyeckon
OCHOBBbI.

B 3akpbiTbix OyxTax, rnybokux 3anmBax, B MNpPONMBax Mexay OCTpoBaMu
noctpoeHne paboyero 060cHoBaHUA LenecoobpasHee NPoM3BOAUTb C MYHKTOB OMOPHbIX
reode3nyeckux ceTen, pasBMBaeMbIX OT CTOPOH roOCy4apCTBEHHbIX reoe3nyeckmx ceten
cnocobamu:

NCMNOoNb30BaHUSA CMYTHUKOBbLIX r€0Ae3NYECKNX NPUEMHUKOB;

TPUaHrynauum unm NnonuroHomeTpum 1 1 2 paspsiaos.

Mpn 3TOM OOMXKHBI cobnoaaTbCca TpeboBaHUs, NpuBeAeHHbIE B HacTosiweM CBoae
npasun (npunoxexHue b).

7.9. ObcnepoBaHue meneu n 6aHoK

7.9.1. Ecnn B npouecce NpoMepoB rMyomH Ha yyacTke paboT 6binv BbISBMEHDI
menu unn 6aHkn, bopma KoTopbIX U rMyOuHbI HA4 HAMK HE COornacoBbIBalOTCA C obLen
dopmon penbedha aHa, OHU nognexaT ONONHUTENbHOMY 00CnefoBaHMIo.

Takoe obcnegoBaHMe MOXET NPOM3BOAUTLCS ABYMSA criocobamu:

CO CrylleHMeM rarncoB YCTaHOBNEeHHoW dopMbl (HanpasneHusl) ana obuiero
npomepa [O rycToThbl, obecneymBaloLen getanbHOe onpederieHne KOHTypa Menu unm



BGaHKuK, N BbIIBNEHNE MUHMMATbHbIX FYOUH Ha HUX;

NPONOXEeHHOM# cneumanbHbIX rancoB, HanpaBfieHME KOTOPbIX NepneHanKYNsipHO
OCHOBHbIM.

MecTo rnybuH Ha OONOMHUTENbBHLIX ranicax onpeaensercs cnocobom, NPUHATBIM
ANs Npon3BoACTBa OCHOBHOIMO NpomMepa.

7.9.2. Tpn obcnegoBaHun Menen unu 6aHoK, yaaneHHblx OT ©Oepera Ha
3HauYUTENbHbIE PACCTOSIHUA, UX 0OCneaoBaHMe MOXET BbIMOMHATLCA NO pasMevyeHHOMY
NNHIO pagmanbHbIMU rafricaMn, LEHTPOM MNOCNeaHUX CNyXWUT dyHAaMeHTanbHas Bexa,
KoopauHaTbl KOTOPOW oOnpeaensitotcss Hambonee TO4YHbIM CNOCOBOM  OT  MYHKTOB
reogesnyeckon cetu CryLeHus.

B cTBOpe € 04HMM 13 Taknx MyHKTOB BbICTABNAETCS BTOpasi Bexa - Ha pacCTOSAHUK
OT MepBON, PaBHOM MNPUHATOM AOSIMHE raricoB, KOTOPOE Onpeaenserca pasmedeHHbIM
NIMHEM C ronnaBKamu.

TpeTbs Bexa ¢ obneryeHHbIM sikopem (Becom 60 - 70 kr), coeguHeHHasa NMHEM C
nepsou (pyHOaMeHTanbHOW) BEXOMW, NOCnenoBaTeSIbHO NepecTaBnaeTcs OT BTOPOU BEXU

Ha BeNuYMHy yrna &, Bbl4MCNEHHOMY 3apaHee o dopmyre:

a=57.3°%

roe m - pacCTosiHMe Mexay rancamu;

S - AnunHa ranca.

Mo pagvanbHbIM rancam, y COOTBETCTBYHOLLNMX MAPOK JIMHS, N3MEPSIOTCA rMyOuHbI
n 6epyTca Npobbl FPYHTOB AHa.

B pesynbTaTe o6cnegosaHmsa menen nnm 6aHoK A0KHbI ObITb BbISBMEHDI:

rpaHuubl Menen nnmn 6aHoKk;

XapakTtep pefnbeda v rpyHTa;

3Ha4YeHne N MeCTo HauMeHbLLIEN NYOUHbI Ha HUX.

Bce paHHble no obcnemoBaHuMto Menem unu H6aHoK, C 3apUCOBKOWM CXEMbl
obcnenoBaHus, 3aHOCATCA B NPOMEPHbIN XXypHarn.

7.10. OchopmrieHune nosneBbIX AOKYMEHTOB U KOHTPOJb paboT

7.10.1. TMpn npounsBoacTBE MPOMEPHbLIX PaboT, HE3ABMCUMO OT MX Ha3Ha4YeHus,
BMOa W obObema, BCe W3MEepeHMs W HabnwgeHus LOSMKHbl PerncTpupoBaTbCa WU
3anucbiBaTbCA Ha MeCTe WX BbINOSIHEHMA B paboune XypHanbl U Ha axorpammsbl. [ns
AanbHenwen kamepanbHon obpaboTkn npencraBnAlTCA (B 3aBUCMMOCTM OT METOAOB
BbINOMHEHNs paboT) cnegyowmne matepmansl:

XypHarnbl U3MEPEHNIA MO MNNAaHOBO-BbICOTHOMY O0OOCHOBaHMIO NPOMEPOB rNyOuH, B
TOM Yyucne Matepuarnsl N0 CNYTHUKOBbIM reofe3n4eCcKUM N3MepPEHUM;

cXema pacrofoXeHWs rancoB W XXypHarnbl pa3buBkuM CTBOPOB;

XypHanbl UaMepeHus rnyobuH (ecnv OHW BbIMNOMHANUCE HAaMETKOW WU PYYHbIM
NoToM);

9XOrpamMmbl 9X0S0TOB;

KapTbl NamMsaTW, AUCKETbl WNWU  OUCKW, Ha KOTOpble 3anncaHbl pe3yrnbTaThbl



N3MepeHNH;

NNCTbI 3aceyek, BbINOSTHEHHbIX MEH3YyNnamu;

XXypHanbl 3aceyek, BbIMOMHEHHbIX TEOAONUTAMKN, TaxeoMeTpaMu;

XXypHarnbl YrnoB, U3MepPEHHbIX CEKCTaHaMWU;

KOHKPETHbIE OTnevYaTkn adpOCHUMKOB MMM POTOCXEMbI C OTMEYEHHbIMU Ha HUX
KOHTYpamMu, K KOTOpbIM npou3BedeHa npuesska doTorancoB WM KoTopble
NCMNONb30BaHbl B KAYECTBE OMOPHbIX MYHKTOB 41151 3aceyex;

paboune nnaHweTbl, €cnu onpegeneHnss MecTa Ha rancax BbIMNOSHANUCH
obpaTHbIMK, 3acevykamu (C MCNonb3OBaHWEM paanofanbHOMEPHbIX UMK (pas3oBbIX
CUCTEM UM CEKCTAHOB) W HaKNagka Benacb HeNoOCpeaCTBEHHO NPy NPOMEPE;

rancoBble KamnbKu;

XypHanbl HuBennposaHus no penepam n TOCawm;

XypHanbl YPOBEHHbIX HAbMOAEHWI Ha YPOBEHHbIX NOCTaXx;

XypHanbl HUBENMpoBaHUs pabounx ypoBHeEN BOAbI NpU Nnpomepe rnyouH;

XypHanbl HUBENUPOBAHUSA YPOBHEW BOAbI NPW MrHOBEHHOW WM OLHOAHEBHOM
CBSA3KaX;

XypHanbl oTbopa 1 onmucaHusi Npo6 AOHHbLIX FPYHTOB;

abpucbl 3an0XeHHbIX PENEPOB N NYHKTOB AONITOBPEMEHHOIO 3aKpenneHus;

NOSICHUTENbHAs 3anucka O BbIMOSTHEHHLIX paboTax.

Bce rpadbl B XXypHanax yCTaHOBIEHHbIX 006pa3uoB AOMKHbI ObiTb 3anOfHEHDI.
JInctol XXypHanoB HYMepylTcs, a Ha nocrnegHen CcTpaHuue YykasbiBaeTcs obuiee
KONIMYECTBO MPOHYMEPOBAHHLIX M 3anOSIHEHHbIX NUCTOB. OTWM 3anucu NoANUCLIBAKOTCS
ncnonHutenem pabot. OxorpaMmbl 0POPMNAKTCA B COOTBETCTBUM C TpeboBaHMSMU
n. 7.4.3.

Ha nuctax 3aceyek OOmKkHbl ObITb NOAMMUCKU, NOSICHAOLWNE MECTa CTOSHOK, MYHKTbI
OPMEHTMPOBAHMS, HOMEpPA W HanpaBfeHUs rancoB, a Takke obuiee ykasaHue (BBEpPXY
nuncTa) o TOM, C Kakoro 1 no Kakor HOMep rasica BbINOSIHEHbI 3aCe4YKN Ha AaHHOM fncTe,
M NoANnUCKU NCNONHUTENEN.

KoHTakTHble OTnevyaTku aspOCHMMKOB WK (POTOCXEMbl, WCMOSb30BaHHbLIE B
KayecTBe OCHOBbI NMpu NpomMepax no dgoTorancam, nogduparoTcsa rpynnaMmu no pamnoHam
npomepa, cHabXarTcsl MOACHALWMMMN 3anmcsaMmn 1 NoANUCLIBAOTCA UCNONHUTENSMMN.

7.10.2. Kaxgblh  ucrnonHutenbs  06s3aH  KOHTponupoBaTb  pesyrnbTaThl
npounsBeaeHHbIX UM paboT. [Npn 3TOM OH NpoBEPSIET BCE 3anNUCK B NONEBLIX JOKYMEHTaX
(KypHanax, axorpammax, fieHTax caMonucLeBs, JIMCTax 3aceyek, cxemax u np.), a Takke
npocmaTpmMBaeT W aHanuauMpyeT pes3ynbTaTbl TapupoBaHWUS 3XO0rioTa, 3anucu Ha
3MEKTPOHHbIE HOCUTENN NMHPOPMaLUK, HaNn4mne NOBEPKN reoae3nyYecKnX NMHCTPYMEHTOB,
CEKCTaHoB 1 np.

HavanbHWKN m3biCKaTenbCkuX nogpasgesnieHnn (OTpsgoB, napTui, 3Kcneauumin
AOJTKHbI  CUCTEMATUYECKM MNPOBEPSATb TOYHOCTb OMpedeneHns MecTa Ha rancax,
onpeaeneHnsa nonpaBok npubopoB, NPaBUMbHOCTb W aKKypaTHOCTb BEAEHUSI MOSIEBOW
AOKyMeHTaumm n ee nonHoty. Bce obHapyXeHHble, Npu NpoBepKe HeLOCTaTKM OOMKHbI
ncnpaBnATbLCS.

[ns onpegeneHnMss KadectBa BbIMNOSIHEHHBIX MPOMEPOB rMyOMH HavanbHUKaMU
nogpasgeneHnin U NHCNEKTUPYIOLWMMU NMLAMKN NPOKNaabiBalOTCA KOHTPOSbHbIE ranchbl C
TakMM pacyeToMm, YTobbl OHM Nepecekanu rancbl BbINOSTHEHHBIX MPOMEPOB NOA yrriamu B
npeaenax 30 - 150° n UMenu ¢ HUIMK He MeHee ABYX NepecedYeHnin. PacxoxgeHus mexay



KOHTPOSTbHBIMW U BbINOMHEHHBIMM NPOMEPaMM Ha MNepeceyveHnsIX rasicoB He OOSDKHbI
npesbiwaTb 0,2 M anda rny6uH ot 0 go 10 m 1 4% ot rny6uH 6onee 10 m.

Ecnn pacxoxgeHuna rnybuH ogHOro 3Haka, T.e. HOCAT CUCTEMaTUYECKUI XapaKkTep,
HeobXxoAMMO NPOU3BECTU aHanNu3 BCEX W3MEPEHUA C LENbl BbISABEHUA MPUYUH
CMCTEMATUYECKUX NOTPELLUHOCTEN U UX UCKITHOYEHWS.

3aKOHYEeHHble paboTbl MPUHMMAKTCHA HadvanbHUKaMW nogpas’geneHun, a o
pesynbTaTax NPUEMKN COCTaBNSAETCS akT, B KOTOPOM OTMeYaeTcs:

COOTBETCTBME BbINOSIHEHHbLIX PabOT nporpamMme M TeXHUYEecKoMy 3agaHuto, a
Takke TpeboBaHNAM HOPMATUBHBLIX LOKYMEHTOB;

AOCTaTOMHOCTb UCCNeaoBaHWM M TapupOBaHUM MHCTPYMEHTOB U NpuGOpoB U
NpaBUNbHOCTb ONpedenieHnst UX NonpaBok;

MOMHOTa M PAaBHOMEPHOCTb NOKPbITUS raficaMmu BCEro yyacTtka npoMeposB;

nonyveHHble NpeaenbHble NOrPeLIHOCT ONpeaeneHMs MecTa Ha rancax;

NpaBuUNbHOCTb BEAEHNSA JOKYMEHTaLNN.

B koHUe akTa faeTca 3akrtoyeHne o KavyecTBe paboT M KOHKPETHbIe NpearoXeHns
Mo UCNPaBIIEHMIO BbISBNEHHbIX HE4OCTaTKOB.

AKT nognuceiBaeTcsa NUMLOM, MPUHUMAKOLWKUM PaboTy, U UCMOSNTHUTENEM.

7.11. O6paboTka MaTepuanoB npomepa rnyoumH

7.11.1. O6paboTka maTepuanoB npomepa riybuH CoOCToNT 13 Tpex 3Tanos.:

1. CocTaBrneHve nnaHa pekn (aksatopum).

2. CocTaBrneHune NpoaosibHoro npoduns (onsa pekn).

3. CocTaBrieHe TeEXHUYECKOro oTyeTa.

B komnnekc paboT no cocTaBneHuto nraHa pekn (akBatopun) BXOaAT:

o6paboTka maTepmanosB BbICOTHOIO obecrneyeHns NPpoMepoB rnyouH;

onpeneneHne NonpaBoK 3X0SI0TOB;

obpaboTka >KypHanoB npomepa rnyobuvH WM 3XorpamMm, CHUTKA 3aceuvex,
Bbl4UCIEHNE OTMETOK AHA Unn rnybuH;

noarotToBka OCHOBbI MflaHa C HaHECeHMeM Ha nfnaH MyHKTOB  OMOPHOWN
reogesnmyeckon  cetn, NPOMEPHbIX  MarucTpanen, JNWHUKA  rancoB,  MyHKTOB,
y4yaCTBOBaBLUMX B OnpegeneHnm mecTta Ha rancax;

o6paboTka M HaHeCeHWe Ha NnaH ToYeK onpeaenieHni MecTa Ha rancax;

WHTEPNONAUMA MU HaHECEHWE XapakKTepHbIX rMyOouH (OTMETOK) Mexay Todkamu
onpegeneHnu;

npoBedeHne ropusoHTanemn nnm n3obar;

HaHeceHMe Ha nNnaH [MOMOXEeHUS CPEe30YHON YPOBEHHOW MOBEPXHOCTH,
XapakTepuUCTUKN TPYHTOB, §WHUM papBaTepa (OMHAMMYECKOW OCKM MnoToKa) W
KnnomeTtpaxa;

BblyepymnBaHne N opopmreHme OTYETHbIX NMaHOB;

KOppPEKTypa OTYETHbIX Mf1aHOB MNOCIE X Bbl4epYNBaAHUS;

N3roToBMNEHNe KON NnaHoB npomepa rrnyouH.

7.11.2. O6paboTka MaTepuanoB BbICOTHOro obecneyeHusi NPoOMepoB rNyouH
BKIOYaET:

NPOBEPKY XYPHaNoB HNBENNPOBAHUS;



BbIMUCKY NPEBbILLIEHUIN U3 XXYpHANoB B BEAOMOCTH;

COCTaBfeHne cxemM Xo040B HUBENUPOBAHUS;

ypaBHUBaHME HUBESTMPHbBIX XO40B;

BblMMCINEHNE OTMETOK MOCTOSIHHbIX U BpeMeHHbix penepoB (TOC), paboumx
YpOBHEWN BOAbl Y YPOBHEN MIHOBEHHbIX MW OOHOLHEBHbIX CBSA3OK.

Kpome Toro, B passutue BblllenepedncrnieHHblx paboT, npyM cocTaBneHun nnaHoB B
n3obaTtax BbINOSTHAKTCS:

- BbIOOp CPe304YHOro YpPOBHS BOAblI B CTBOPAX ONOPHbIX YPOBEHHbLIX NOCTOB;

getanusauusi  MNONOXEHUS  CPe30YHOW  YPOBEHHOM  MOBEPXHOCTUM  Mexay
YPOBEHHbIMW NOCTaMy MO MaTepuanam MrHOBEHHOW UMW OOHOLHEBHOW CBSA3KU YPOBHEMN
BOAbl;

onpeneneHne BeNnYnH cpesok rnyouH.

OnpepeneHne oTMeTOK pabounx ypoBHEN BOAbI BbIMOMHAETCA AN NOCneayoLwero
BblMUCNEHNA OTMETOK AHA NO U3MEPEHHbBIM rIybuHam.

OTmMeTkM ypoBHEW BOAbI Ha MNPOMEXYTOYHbIX raficax onpeaenstTcs
NMHTepnonauMen ¢ 4oCTaTOMHON TOYHOCTBIO MO hopMyne:

(Hi—Hy)-1

roe Mo _ onpegensiemas 0TMeTKa YPOBHSI BOAbI;
Hi |, H

YPOBHS BOAbI;
| - pacctosHMe OT BEpXHero 3aHMBENMPOBaHHOIO TOPU30HTa BOAbl A0
onpenensaemoro;

L - paccTosiHne mexay 3aHMBENMpPOBaHHLIMU YPOBHAMM BOAbI.

B HekoTOpbIX Crny4asix OTMETKM YpPOBHEW BOAbl Ha MNPOMEXYTOYHbIX rancax
yoobHee onpefenaTtb rpaduyeckn, CHUMasi MX C MOCTPOEHHOro Ha MUNIMMETPOBOM
Bbymare npodunga paboyen NoOBEPXHOCTU BOAbI.

Bboibop cpe3oyHoro ypoBHS BOAbl NPOWU3BOAMTCS B 3aBMCMMOCTU OT LIENEBOro
Ha3Ha4YeHWs1 MPOMEpPOB.

Ha cyooxoHbIX pekax u 03epax B Ka4yecTBe CPEe30YHOro NPUHMMAETCS MPOEKTHLIN
YpOBEHb, OT KOTOPOrO rapaHTMpYylTCA 3afaHHble TPaH3UTHbIE TMYyOuHbI. [MPOEKTHLIN
YpOBEHb [OMKEeH MuMeTb 3adaHHyt0 o6ecrneyeHHOCTb, OH YCTaHaBnuBaeTCcd Mo
mMatepvanam MHOrofeTHMX HabngeHM Ha  OMOPHbIX YPOBEHHbIX MOCTax W
MOPJdOMOrnMYEeCKM YBSA3bIBAETCS MO KPUBLIM CBA3M YPOBHEN MEXAY 3TUMU NOCTaMW.

Ha ycTbeBbIX yyacTkax peK, NOABEpPXEHHbIX BAVUSHUIO MPUINBOB, B KadecTBe
CPE304HOro NPUHNMAETCS NPOEKTHLIN YPOBEHb, COOTBETCTBYIOLLMIA YCITOBHOMY MPOOUIIIO
YPOBEHHOW MOBEPXHOCTU MexXay TeopeTnyeckum Hynem rmybuH mopa (THI) wu
NMPOEKTHbIM YPOBHEM Ha peke B CTBOPE OMOPHOro MocTa, PacrnofioKEHHOro Bbille 30HbI
pacnpocTpaHeHns npunmeoB. [lonoxeHne 3TOW YCrOBHOW YPOBEHHOW MOBEPXHOCTMU
onpefenseTca Mo KpUBbIM CBA3W YPOBHEWN BOAbl MeXAy BPEMEHHbIMU YPOBEHHbIMU
nocTamMu, NOCTPOEHHbIMM MO Pa30BO-04HOPOAHLIM YPOBHSAM.

Ha BogoxpaHunuiiax, B Ka4eCcTBe Cpe304HOoro, NpMHMMaeTCsl ypOBEHb HAUHU3LLEN

- OTMeTKM COOTBETCTBEHHO BEPXHEro M HWXHEro 3aHunBENTMPOBAHHOIO



HaBUraumMoHHON cpaboTku; B HWXHUX Obedax BoOgoxpaHwnuu,, B npefernax yyacTkoB
BMUAHNA CYTOYHOIO perynupoBaHust mowHoctn [3C - TeopeTMyecKurh YpOBEHb,
COOTBETCTBYIOLNA HWXKHEN ornbarowen KpuBbiX CBOOGOOHOM MOBEPXHOCTU  MpU
pacyeTHOM MOMycKe B YCNOBUSAX CYTOYHOro perynupoBaHunda (NosioXKeHue MNpOoeKTHOro
YPOBHSI HA OMOPHbIX BOAOMEPHbIX NOCTaX MOXeT ObITb MOyYeHO B yrpasreHun BOOHbIX
nyTen COOTBETCTBYHOLLLEro BaccenHa).

[ns HecyaoXoOHbIX peK, Ha KOTOPbIX MPOEKTHbIN YPOBEHb HE YCTaHOBIIEH, B
Ka4yeCcTBe CPe304YHOro MOXeT BbITb MPUHAT:

NPpW HanMyuMM MHOTOSIETHUX YPOBEHHbIX HabMwaeHUn - YpoBeHb 3aJaHHOW
obecrneYyeHHoCTH;

npu  OTCYTCTBMM  MHOrONEeTHUX  HabnwogeHuin - YCMOBHbIN  YPOBEHD,
COOTBETCTBYIOLLNN CaMOMYy HU3KOMY YPOBHIO, Habnogaemomy 3a nepuog Hasuraumm nnm
3a nepvoa Npovs3BoACTBa NPOMEPHbIX pabor.

[lepeHeceHne Cpe30YHOro YPOBHHA C  OMOPHbLIX YPOBEHHbIX TMOCTOB Ha
NPOMEXYTOYHbIE U BPEMEHHbIE MPOU3BOAUTCHA MO KPUBBLIM CBSA3W YPOBHEW, KOTOpble
CTPOATCA NO MaTepuanamMm OOHOAHEBHbIX HabMAEeHU Ha OMOPHbLIX U MPOMEXYTOYHbIX
nocTax.

[na nocTpoeHus KPUBOW CBSA3UM Ha MUNSIMMETPOBYHO Oymary HaHOCAT [Be OcCu
NPAMOYrofbHbIX KOOpAMHAT, MO KOTOPbIM HakamnbiBaldT BCE TOYKM COOTBETCTBEHHbLIX
HabnoaeHNN exxeqHEBHbIX YPOBHEN C ydeTOoM goberaHns mexay nNyHKTamu, Uim TOMbKo
Mo XapakTepHbIM HabMOAEHHBIM YPOBHAM. [poBOAUTL KPUBYIO NO TOYKAM MOXHO TOMbKO
nocne aHanuMsa pasbpoca TO4YEK M OOOCHOBAHHOIMO WCKMOYEHUS1  OTAENbHbIX
OTKITOHMBLUMXCA BeNUYMH. lMpn Gonblumnx MopdOSiorMyecknx M3aMeHeHusx pycna (4to
OTpaxaeTCcd Ha KpMBOW CBA3N pas3bpocoM TOYeK Ha rpynnbl) cnegyeT Mnonb30BaTbCs
KPMBOW, OTpakaloLlen COCTOsIHME PeKN TOSMbKO B camoe nocnefHee BpeMms, Aaxe ecnu
9TV JaHHblE OCHOBaHbI HA MEHbLLIEM KONMYEeCTBE HabMaeHUN.

B npmnbpexHon 30He mopen u Ha wernbde 3a Hymnb rMyouH NpUHUMaeETCs Hyrb
BanTunckon cuctembl BbICOT, B KOTOPOW BbINOSTHAKTCA BCe ToMnorpadmnyeckme CbeMKu
npubpexxHon 6eperoBon TeppUTOPUN.

[deTtanusaums MOMNOXeHUs  CpPe304YHOM  YPOBEHHOW  MOBEPXHOCTU  Mexay
YPOBEHHbIMW MNOCTaMM MPOU3BOAUTCSA HaA OCHOBE MaTepuarioB MrHOBEHHOW WIU
OAHOOHEBHOW CBA3M YPOBHEWN BOAbI.

OTMeTKM Cpe3oyHbIX YPOBHEW BOAbl B TOYKaX, PaCMOfOXKEHHbIX Mexay
YPOBEHHbLIMW NOCTaMU, onpeaenatTcsa No popmyne:

(hi=hy)-hy

Hi:HOZ[Hi_ hli h

roe Hom OTMEeTKa YPOBHSI OOHOOHEBHOW CBSA3KM B OMNpedensieMon Touke,

npuneBeaeHHOro K O4HOMy MOMEHTY BPEMEHMW,

L Pa3HOCTb YPOBHEW OOHOAHEBHOW CBSI3KM U CPE30YHOrO B CTBOPE BEPXHEro
YPOBEHHOrO NnocTa, M;

LI )Xe, B CTBOPE HWKHEro ypOBEHHOIO NOCTa, M;
h - nageHue pekn mexay YpoBEHHbIMW MOCTaMU, M;



L3N nageHue peku Mexay BEPXHUM YPOBEHHbIM MOCTOM WM onpeaensemMon TOYKOWN,
M.

[Mpymep BblYUCHIEHNS OTMETOK CPE30YHOr0 YPOBHS AN TOYEK, PacnosyiIOXeHHbIX
Mexay YPOBEHHbIMW NOCTaMU, NPUBEAEH B rpuroxeHun M.

BenuuunHel cpes3ok rnybuH onpefenslTcs Kak pasHOCTM Mexgy OTMeTKamu
pabo4yero n Cpe3oyHOro YpoBHS Ha rancax.

Cpeska rmyobuH ons Kaxgoro ranca MoXeT ObiTb BblYMCIIEHA aHanUTUYECKU UIn
onpegeneHa rpadguyeckn. Hanbonee npoctbiM crnocobom sBnseTcs rpauyecknin, npu
KOTOPOM BenMyMHa Cpeskn NS Kaxaoro ranca MoxeT OblTb onpefeneHa Kak pasHOCTb
opavHaT paboyen M Cpe30yYHOM YPOBEHHOW MOBEPXHOCTU B COOTBETCTBYIOLIMX TOYKaX
NOCTPOEHHOro NPOAONBHOro NPodUns.

[MonoxeHne paboyen YpPOBEHHOW MOBEPXHOCTU HAHOCUTCA Ha nNpoduib Ha
OCHOBaHUM 3aHMBENMPOBAHHbLIX BO BpeMsi NpPou3BOoACTBa nNpomMmepa paboumx ypoBHEMN
BoAbl. [MonoxeHne cpe3oyHON YPOBEHHOM MOBEPXHOCTM HAHOCUTCS Ha NPOdUib MO ero
OTMETKaM, Mofy4YeHHbIM U3 MaTtepuanoB MrHOBEHHOW WM OAHOOHEBHOW CBS3KM
YPOBHEN.

[Ons Hambonee TO4YHOrO onpedeneHnust BenUYUH Ccpe3kn u3  rpadundeckon
WHTEPNoONAUMM BepTUKamnbHbIM Macwtab npoduna pekomeHngyetcs npuHumatb 1:10.
"Opu3oHTanbHbIM MacwTtab npodunsa BblbupaeTcs uUcxoga M3 ANUHBLI UCCeayemoro
y4acTKa peku.

Mpn obpaboTke npomepoB rnMybuH B NpMBpexHOM 30HE MOpeNn, Ha wenbde, Ha
0o3epax UMM B HMXKHUX YacTAX BOAOXPaHUNULL, rae NOoXeHNe YPOBEHHOW NOBEPXHOCTU
ropu3oHTanbHO, BENMMYMHA Cpe3ku onpenendercs nNo GnmxHeMy ypoBEeHHOMY MOCTY Mo

dopmyne:

AHf=n—f

roe AH¢ nonpaska 3a YpPOBEHb;

n - OTCYeT, COOTBETCTBYIOLUMA YCTAHOBIIEHHOMY HyNO rNybuH no penke
YPOBEHHOrO MOCTa;

f - oTcyeT MrHOBEHHOIO YPOBHSI MO TOM Xe penike Ha AaHHbI MOMEHT.

Mo AaHHbIM BOAOMEPHbLIX HabMAEHMM Ha MUANUMMETpoBoOK Oymare cTpouTcs
rpadouk konebaHun ypoBHA. ONa CHATUS NonpaBoK rMyobuvH 3a ypoBeHb Ha rpaduke
NpoOBOANTCA  NMHWS, COOTBETCTBYHOLAS OTCYETYy Hyna rmybuH, OT  KoTopow
OTCUYMTbIBAIOTCS NONPAaBKN Kak pas3HOCTb HYNSA rNyOGvH N MTHOBEHHOMO YPOBHS.

7.11.3 lNMonpaBkn axonoTta ANA ucnpaBneHus N3SMepeHHbIX rMyoOnH onpeaensaTca
no oopmyrne:

A =NAZ+ ANZ,+ AZ,
AZ,
roe - CyMMapHasa rnonpaska, MnorfiydeHHasa Mo pes3ynbTtataMm TapupoBaHUSA

axonoTa (nonpaeka onpeaenseTcs kak pa3HOCTb MyOMH, OTCYUTaAHHbIX MO MapkaMm JTMHS
1 3XOrpaMm 3xosioTa Npu TapMpoBaHUn);



An nonpaBka Ha OTKIMOHEHWE CKOPOCTU BpaLLeHUs 3neKTpoaBuratens axonoTa
npn npomepe rnybuH OT CKOPOCTW, YCTAHOBMIEHHOW BO BpeMs TapupOBaHUS
(onpegenseTca TOMbKO ANA 3XONOTOB C  MEXaHUMYECKOW pasBepTKONn BpeMeHu W
yuntbiBaetca Aana  rmybmH 6Gonee 5 M nNpuM  OTKNOHEHMM 4ucna obopoToB
anekTpoaBuraTerns Bo BpeMs npomepos bonee, 4em Ha 1% OT 3HayeHus, HabnogeHHOro
BO BpeMs TapupoBaHus), onpegensercsa no oopmyrne

ae(E4)e

roe LI BpeMsi onpeaenieHHOro Y1cna Benbllwek Npy TapupoBaHUM 3X0noTa;
b BpPeMSs1 TOro XKe Ymcrna BCrbileK Npy NPOMeEpE;

Ay nornpaBka Ha W3MEHeHVWe OcafKku KaTepa Ha Xxody npu npomepe Mo
CpaBHEHUIO C OcCafKou KaTepa B Apende BO BpeMsa TapupoBaHUs (yyYuTbiBaeTca npu
n3MeHeHUn ocagku katepa 6onee yem Ha 10 cm, HabnwogeHws BedyTcs BO Bpems
NpPOMEPOB MO pa3MeyeHHbIM Tpybam 3ab0pTHOro yCTPOMCTBA 3X0N0Ta);

Z - namepeHHas rnybuHa.

7.11.4. Ecnn unamepeHune rnyobuH BbINOSTHANOCbL HAaMETKOW WU PYYHbIM FIOTOM,
0o6paboTKa XypHarnoB rnpomMepa 3aknyaeTcs B TOM, YTOObl BbIYUCNUTL B HUX OTMETKM
[Ha, Korda nnaH CoCTaBnseTCca B ropusOoHTansAx, UM ucnpaBnTb 3addUKCMPOBaHHbLIE B
XypHanax rnybuHbl Ha BeNn4MHy cpesku, Korga nraH coctaBrnseTcs B usobarax.

BbluMcneHne oTMeTOK OHa NpOM3BOAUTCS OT OTMETOK paboumx ypoBHeW BOAbI,
KOTOpble BbINUCLIBAOTCA M3 BEAOMOCTU HUBEMNUPOBKU paboumMx YpPOBHEW Ha Kaxayto
CTpaHuLy NPOMEpPHOro XypHana.

NcnpaBneHue rnybuH Ha BESIMYUHY CPEe3KM OCYLLECTBNAETCA BblYMTAHUEM U3 HUX
(npnbaBneHnem K HAM) BENUYNHBI CPE3KKN, KOTOPas BbINMUCLIBAETCS Ha KaXayto CTpaHuuy
NMPOMEPHOrO XXypHara n3 BeJOMOCTU CPE3KMU.

[Mpwu BbINOSTHEHMM NpoMepa rNyOunH axonoToMm ob6paboTka axorpamm COCTOUT U3:

BbIGOPKM XxapaKTepHbIX rybuH, nognexalinx HaHeceH o Ha Nnak;

CHeCeHunsa opauHaT BblOpaHHbIX ryO6uUH Ha BCNOMOraTesnbHYO JIMHUIO;

NCnpaBrieHUs CHECEHHbIX rMyOuH nonpaBkaMmn aXosoTa;

BblYUCNEHNA OTMETOK AHAa U UcnpasneHuns rnyobuH Ha BENUYNHY CPE3KMU.

Mpn BbIOOpPKE XapakTepHbiX MYyOMH Ha 3xorpammax, HaHeceHulo Ha nnaH
nogsiexar:

BCe rnybuHbl, 3apnkCMpoBaHHbIE BO BPpEMS MPOMEPOB ONEPaTUBHLIMN OTMETKaAMMU;

BCe rMyOuHbl, XapakTepusylowme neperndbbl OCHOBHbIX (POpM penbeda gHa u
obecneyvBatolime npaBuUnbHYIO €ro pucoBky (Mpu nonorux dopmax penbeda gHa
paccTosiHus Mexay rnybuHamm Ha nnaHe He A0SMKHbI npeBbiwaTtb 10 Mm);

camble Marible U caMble BonbLune rnyoOuHbl Ha rance, He xapakTepHble Ana obLen
dopMbl OKpyxatoLLero nx penseda aHa (BoOpoHka, nuk).

CHeceHve opavHaT BblOpaHHbIX rMyOBuH Ha BCnoMoraTenbHy NUHWUIO, B KayecTBe
KOTOPOW MPUHUMAETCH HWXHAS (MpoTMBONexawas HyrneBOW) JIMHUS CETKU 3XOrpamMmmsbl,
BbIMOMHAETCA C NOMOLLbLIO NapannensHon NMMHENKN, a 3HavyeHue rmybuH oTcunTbIBaeTCA



BU3yaribHO MO ceTke rMyObuH axorpamMMbl UM C MOMOLLBLIO CheunanbHON naneTku u
BbIMUCbIBAETCH Yy TOUEK NepeceyvyeHnsi OpanHaT Co BCOMOoraTenbHON NIMHUEN.

CHAatne rmybuH C axorpamM MOXET BbINOMHATLCA Takke C nomowbio npubopa
MocTHuMKkoBa, npmnbopos MNCI-1 u NCIr-2, aBToaxorpada u ap.

PaooMm co 3HavyeHnemM M3MepeHHbIX MNYOWH BbIMUCHLIBAKOTCA WX UCMNPaBEHHbIE
3HaYeHUs, KOTopble NoryvarTCcsa B pesyrnbTaTe BblUUTAHUS U3 HUX Ui npubasneHus K
HUM MOMPABOK 3XON0Ta U BESNIMYUH Cpe3kn. Ecnv nnaH coctaBnsieTca B ropuMsoHTansx,
BMECTO UCNpPaBIiEHHbIX FMYyOUH BbINMCbIBAOTCA OTMETKM AHA, KOTOPbIE BbIYMCNAIOTCS Kak
pasHOCTb OTMETOK paboumx ypoBHeN BOAbI U rMyOuH, npeaBapuTenbHO McnpaBrieHHbIX
nonpaBkaMn 3xosoTa.

BenuunHbel nonpaBoK 3xofnoTa M cpes3kn (UM OoTMeTKM paboymx ypoBHEW BOAbI)
BbIMUCLIBAKOTCA AS15 K&XAO0ro rafnica Ha axorpaMmmy U3 BeJOMOCTEN.

N3mepeHHble TnybuHbl mncnpaBnaloTca oblien nonpaBkoW, pacCYMTaHHOW Mo

dopmyne:

AH=A, +AH;

roe AH - o06was nonpaska B M;
Box CyMMapHas nonpaska 3xorioTta (py4Horo fiota uinn HameTkun) B M;

AH¢ nonpasKa 3a YPOBEHb.
N3mepeHHble rnybuHbl obLlen nonpaBkon He MCNpPaBnATCS, eCrv BefiMdnHa ee
coctasnsieT meHee 1% OT namepeHHon rmyouHbI.

MoarotoBka OCHOBLbI NJflaHa

7.11.5. Ecnn npomepbl rMybUH BbLINOMHAMUCE B KOMMMEKCe C npubpexHon
Tonorpadnuy4eckon CbLEMKOW, OHW HaHOCATCA M obpabaTtbiBaloTCA Ha MNnaHweTax 3Tou
CbEMKM U YBA3bIBAOTCA C HEW B MNSIAHOBOM U BbICOTHOM OTHOLWEHMsX. B aToM cny4vae
noaroToBka OCHOBbI 3aKfloMaeTcsi B TOM, YTOObl Ha MnaHWeTbl NPUOPEXHON CbEMKM
HaHeCTM No KoopauHaTtam BCe MyHKTbl MaHOBOro O60CHOBaHWUS, yyYacTBOBaBLUME B
onpefeneHnax MecTa Ha rancax, a Takke NIMHUKX rancoB, ecnu NpPoMep BbIMNOMHANCS Mo
GeperoBbiM CTBOpaM.

Mpn oGpaboTke NpoMepoB, BbLINOMHEHHbIX NO doTorancam, Ha ¢OoTonnaHbl C
ad9pPOCHUMKOB MEPEHOCATCH OTAeNPPUPOBAHHbIE KOHTYPHblIE TOYKM MECTHOCTU, K
KOTOpPbIM MNPUBA3bIBANUCL rancbl, OOHOMMEHHbIE TOYKM COEOUHATCA MexXxay cobown
NPAMbIMU FINHUSMUA.

Ecnn npomepbl ry6buH BbinonHsaNncbL 6€3 NpubpexxHon CbeMKWU, OCHOBa ANs MX
HaKnagku nNOAroTaBfMBAETCA Ha fMCTax BaTMaHa, HaKMEEHHbIX Ha antoMUHUA WK
NMOSIOTHO.

Pasmepbl paMOK B 3TOM cnyyae MOryT ObiTb MPOM3BOSMbHLIMA U 3aBUCAT OT
pa3MepoB U KOHUrypaumm ydactka npomMepos.

KoopauHaTHble ceTku pa3bmBaoTca NpssMoyronbHbIMU, AeUMMEeTPOBbLIMA.

Ha nogrotoBneHHyt OCHOBY HAHOCATCS MO KOOpAMHATam BCe MYHKTbl OMOPHOW
reogesnyeckon cetn, MPOMEPHbIX MarmcTpanen n BbICOTHOro obecneyeHns NPoMepos, a



TaKKe NMMHUN BCEX rancoB, eCrnv NpoMep BbINOMNHANCS No 6eperoBbiM CTBOPaM.
O6paboTka n HaHeceHMe Ha NfiaH onpeAeneHMn MecTa Ha rancax

7.11.6. Ipn onpegeneHnn MecTononoXeHns MPOMepPHbIX TOYEK C UCMONb30BaHNEM
aBToMaTM3nMpoBaHHbIX cuctem GPS/MTTOHACC HaHeceHMe ToYeK Ha nnaH Npou3BoanTCS
B aBTOMaTU3NPOBAHHOM pPEXMME MO BblYUCIIEHHBIM KOOpAVHATaM.

Mpn o6paboTke npomepa, BbIMNOIHEHHOIO ©€3 WHCTPYMEHTamnbHbIX 3aceyek
9XOMOTOM, MepeHeceHMe Ha nfiaH NPOMEpPHbIX TOYEK CO BCMOMOraTeSibHON JIMHUM
3XorpamMmbl OCYLLECTBRSAETCA C nomMoLllbto npmnbopa ®.M. AnekcangpoBa. OToT npubdop,
AENCTBYIOLLMIA NO MPUHLMNY NPOMNOPLMOHANbHOIrO UMPKYns, npeacraBndetr cobon ase
B3aMMHO NnepeceKkaroLmecs JIMHENKN CO CKOLUEHHbIMU BHYTPEHHUMW KpasMK, Ha KOTopble
HaHeceHbl paBHble geneHunda. OuudpoBKka 3TUX OeNneHun uaet oT ueHTpa npubopa. B
LEeHTpe nepeceyeHus fMHEEeK M Ha KOHUax OA4HOW U3 HUX MMEKTCS UroroYKu,
yKkpennsoLwme npnbop Ha nnaHe.

Ona  nepeHeceHus  rmMybuH  axorpamma  ykrnagbiBaetcd  TaK,  4TOObI
BCMoMoraTtesnbHasi NMUHUA ee Obifia CTporo napanfernbHa fWHUK ranca Ha nnade, a
Gepera (neBbii U NpaBbIN) - B3aUMHO NPOTMBOMNONOXHbI. [lapannenbHOCTL 3XorpaMmbl C
NWUHWEN ranca Ha nnaHe JOCTUraeTCca YCTaHOBKOW MX B TAKOM MOSIOXEHUWN, MPU KOTOPOM
CKOLUEHHble Kpasi nuHeek OyayT nepecekaTb KpanWHME TOYKW raficoB Ha nfaHe WU
BCNOMOraTenbHOM NIMHUN 3XOrpamMMbl Ha OQUHAKOBbIX OENEHUSsIX.

Mocne Takon yctaHoBKM Npubopa ogHa U3 NMHEEK YKPENnseTcsa B HENOLBMXHOM
COCTOSIHMM  (C MOMOLLbIO  WUroriovek), a BTopass JfMHeWka nocnegoBaTesfibHO
npuknagbiBaeTca Ko BCEM TOYKam rnyobuH Ha BCNoOMOraTeribHOM NIMHUM 3XOrpaMmbl; B
MecTax nepeceyeHusi NPOTUBOMOSIOXKHOIO KOHUA FIMHENKU C NiMHMEN ranca (Ha nnaHe)
AenarTcs Hakonbl, 0603HaYaroLmMe MecTononoXeHne NPOMEpPHbIX TOYEK.

Ecnn rmybuHbl npu npomepe 6e3 WMHCTPYMEHTasbHbIX 3acedYek WU3Mepsinunchb
HaAMETKOW UMM pyYHbIM JIOTOM, TO HaHeceHuMe WX Ha nfaH (ucxogs u3 ycnosus
pPaBHOMEPHOM CKOPOCTU ABMXEHWUS KaTepa) BbIMNOMHAETCA MO PacCTOSHUAM, KOTOpble
nonyyarTca nyteM geneHust obliero pacCTosHWA Mexay KpavHMMK Todkamu rarca,
CHSITOrO C NNaHa, Ha KONM4YecTBO N3MEPEHHbIX HAa JaHHOM rance rnyouH.

Mpn 6onbwom KonuyecTse rMybuH Takum cnocobom moxeT 6bITb HaHeceHo 50%
nx Konm4yectBa, a octanbHble 50%, ecrnm B 3TOM eCTb HeobXoOMMOCTb, BCTaBfiEHbI
MeXay HAMW NO NHTEpPMNoNsAuMK Ha rnas.

Mpn obpaboTke nNpomepa c onpefeneHnem Mecta rno CTBOpY U 3aceykam c bepera
OAHOW MEH3YNOWN, NepeHeceHne Ha NnaH 3aceYeHHbIX TOYEK BbIMOMHAETCA crnocobom,
3aBUCAWMM OT TOro, MPOM3BOAMNUCE N 3acedkn B MacwTabe nnaHa wunu
6esmacTabHo.

HaHeceHne Ha nnaH Tovyek No MaclwTabHbIM 3aceykam CBOAUTCA K NepeHeceHuto,
C NOMOLLbIO KanbKW, 3aceyeHHblX ToYeK C paboumx MnaHWeTOB (NIMCTOB 3acevek) Ha
OTYETHbIE.

[Ona nepeHeceHusi Ge3amacluTabHO 3aceYeHHbIX TOYeK C OTYETHOro nnaHweTta
CHMMaeTCs Karnbka, Ha KOTOpPYK) HAHOCUTCS MyHKT MNfaHOBOM CeTU, C KOTOPOro
NPOM3BOANIIUCE 3aCeuYKW, HanpaBfeHUs Ha MyHKTbl, MO KOTOPbIM OpPUEHTUpOBanachb
MeH3yna (TeogonuT), U NIMHUK BCEX ranicoB, MPOMEP MO KOTOPbIM 3aceKkarncs ¢ AaHHOW



CTOSIHKWU MHCTPYMEHTA.

N3rotoBrneHHass Takmm ob6pas3oM Kanbka HaknagblBaeTCA Ha JIMCT 3aceyvek MU
COBMELLAETCA C HUM MO TOYKE CTOAHUSA MHCTPYMEHTa W HanpaBfeHWAM Ha MyHKTb
OpPUEHTUPOBaHUSA. 3aTeM, nocrnegoBaTesibHO NPUKNaAbiBasi JIMHENKY K TOYKE CTOSHUS
WHCTPYMEHTa M 3aceykam COOTBETCTBYHOLLEro ranca, no nNPOLOSMKEHUID JNUHENKN B
MecTax ee nepecevYeHns C NMMHUEN ranca NpoyYepvMBaloT KapaH4alloM KOPOTKUE FIMHUM,
My TOYEK nepeceyeHusi BbINMUCbIBAIOT LBeTa naXkoB uMnM Homepa 3acedek. [locne
nepeHeceHMs BCEX 3aceyeKk, Kanbka HakfagblBaeTCcsl Ha OTYETHbIM  NaHwerT,
COBMeLLaeTca Mo MyHKTY, HanpaefeHusiM U rancam, U C Hee nepekarnbiBaloTCcsa BCe
3aceyeHHble TOYKM, Y KOTOPbIX NOANUCHIBAOTCSA LiBETa (PraXKoB Un HoMepa.

Mpn obpaboTke NMpomepa C onpegeneHnemM MecTta 3acedkamu ¢ bepera aByms
WHCTPYMEHTaMN, NepeHeceHne Ha NnnaH 3aceYeHHbIX TOYEK BbINONHAETCA crnefylowmm
obpasoM: Kak U B Criydae 3aceyek OOHOW MEH3YSIoM, W3roTaBfMBaeTCs Kanbka, Ha
KOTOPYHD HAHOCATCA 3acevykM nepBoN MeH3ynbl (Teogonuta). 3aTeM  Karbka
nepeknagbiBaeTcs Ha IUCT 3aceyek BTOPOr0 WMHCTPYMEHTa M Ha Hee MNepeHocAaTcs
3aceykm TOYEeK Ha COOTBETCTBYHOLWMX rancax. [lpn aTom no nuHernke npovyepynBatoTCs
KOPOTKME NUHUM B MeCTax, nepecekarLmx 3aceykm nepBoro npubopa (a He NUHWUIA
raficoB, KOTOpbIE CryXaT TOSbKO AN OpueHTUpoBkn). COOTBETCTBME TOYEK NPOBEPAETCS
no uBeTy onaxkkoB MM HOMepam 3aceyek. 3aTeMm Kanbka MepeHOCUTCS Ha OTYETHbIN
nnaH, coBMeLlaeTcs rno NyHKTam nrnaHoBoro 060CHOBaHUSA U C Hee NepeKkarnbiBalTCH BCe
3aceyeHHble TOYKM 1 NOANUCHIBAOTCA LBeTa UX (bnaxkoB N1 HoMepa 3acedex.

Mpn obpaboTke Npomepa C onpegeneHnemM MecTta 3acedkamu ¢ bepera OByms
TeodonuTamMu, HaHeCeHMe Ha nraH 3aceyvYeHHblIX TOYEeK BbIMOSIHAETCA C MOMOLLbLO
BCMOMOraTenibHOM CeTKM nyyen (OMPEeKUMOHHbIX HarnpasneHun). [locTpoeHne ceTku
BbIMNOSTHAETCA COrfacHo ykasaHuam B npunoxeHun MNpasun M'vgporpadunydeckon Cnyxobl
N 4 (YacTtb 2).

B pesynbrtate nocTtpoeHust TakoW CETKM MonyyaeTcsl ABa CeMenCcTBa Iy4vyen, no
KOTOPbIM Haknagaky NpOMepHbIX TOYEK MOXHO NPOU3BOAMTb C AOCTAaTOYHON TOYHOCTBLIO U
ObICTPOTON. YrNoBble 3HAYEHUSI 3acedek Mexay fnydyamu OTbICKMBAKTCA C MOMOLLbIO
NHTEPMNONALMOHHON NaneTKu.

Bo unsbexaHune 3arpsisHeHUs1 NMMaHLETOB CETKY JlyYern PEeKoOMeHOyeTCH HaHOCUTb
Ha "pyballky nnaHwWeToB", KOTOpble yOansitloTCA MOCe HaHeCEeHUs BCEX 3acCeYeHHbIX
TOYEK U MEPEKOSIKM UX Ha OTYETHble MMaHWeTbl. Y BCEX NepeKkosioTbiX Ha OTYETHbIe
nnaHweTbl TOYEK BbIMMCbIBAKOTCA LBETa (pnaxkoB MM HOMepa 3aceyex.

Mpn obpaboTke npomepa C onpegeneHneMm Mecrta No CTBOPY C oObpaTHbIMU
3aceykaMmy C KaTepa OOHUM CEKCTaHOM HaHeCeHMe Ha nMfaH 3aceyvYeHHbIX TouYek
nNpomn3BOANTCS C NOMOLLbIO NpoTpakTopa. Nepen Hayanom paboTbl NPOTPAKTOP LOSMKEH
ObITb NPOBEpPEH.

[MpoTpakTtop cuMTaeTcsa npurogHbiM And paboTbl, €CriM WHCTPYMEHTalbHble
norpeLwHocTn He npesbiwarT 0,5 MM No NPSMONIMHENHOCTN NNHeeK 1 3' - 3a BENUYNHY
MEpPTBOro xoaa.

Yrnbl, N3MEpEeHHbIE CEKCTaHOM, nepen Haknagkon OOSKHbl ObiTb UCMpaBreHbl
nonpaBkaMn MHAEKCa CeKCTaHa, KOTOopble BBOASTCA Ha OCHOBaHUM MOSfEBbIX 3anucen
npwv NPOBEPKE CeKCTaHa. YKa3aHHble NonpaBKM MOTYT HE YUYMTbIBATbCA, €CNU NUHENHOE
CMeLLeHNe Ha nnaHe He npesblwaeT 1 MMm.

[MepeHeceHne Ha nnaH ToYek, onpefeneHHbIX HanpasBfeHWemM CTBopa W YrIioMm,



M3MEPEHHbIM C KaTepa OOHUM CEeKCTaHOM, BbINOSIHAETCH cnegyoowmmMm obpas3om: Ha
numbe npoTpakTopa BpalleHVeM MnpaBov UM NeBon (B 3aBMCUMOCTU OT MOJSIOXKEHUS
MyHKTa NO OTHOLLEHMIO K CTBOPY) NOABWXHOWN NMHENKN OTKNagbliBaeTcs yron. Nocne Toro
Kak yroni OygeT OTMAOXEH W CTOMOPHbIM BUHT MSIOTHO 3akpensieH, MpoTpakTop
yKnaablBalT Ha NfaH, CoOBMeLLas NMMHUI0 cpe3a HEMOABWMXHOW NIMHENKU C NUHMEN ranca.
3aTtemM NpoTpaKTOp OCTOPOXHO ABWUraloT BAOSMb fIMHUKM ranca A0 Tex Mop, noka cpes
NNHENKN He BGyaeT COBMELLEH C OMOPHbIM MYHKTOM, Ha KOTOPbIA Oblfl M3MepeH yron.
[Mocne aToro, KapaHaawoM, Yepes Bbipe3 B LIEHTpe NpoTpakTopa HakanbiBaeTcs ToYKa, a
pPAOOM C HEW nognucbiBaeTCcs HOMep onpeneneHus.

B cnyyasx, korga Touka HaxoamuTcs o4eHb 6IM3KO OT ONOPHOMO NYHKTa U HaNoOXUTb
ee MpOTPaKTOpOM He MNpeacTaBnsaeTCcs BO3MOXHbIM, WU3MEPEHHbIW Yrosi CTPOAT Ha
BOCKOBKE U1, OMepupys et Kak NpoTpakTopoM, HAHOCAT TOYKY Ha MnaH.

Ecnn npn npowussBoacTBe npomepa Yribl U3MEPSSIUCb CEKCTaHOM He MexXay
OMNOPHBIM MYHKTOM M CTBOPOM, @ MeXay ABYMSA ONOPHbIMU MyHKTAMW, HAHECEHUE TOYeK
Ha nnaHWeT MOXeT OCYLWeCTBATbCA MO0  JIMHUAM  BMeELLalLWmX OKPY>KHOCTEN
(roHnomeTpuyeckon cetke). MecTononoXxeHne 3aceyvyeHHbIX TOYeK onpenendeTcs
nepeceyeHnamMmn NUHUM CTBOPA M U3OSIMHUIA COOTBETCTBYIOLLErO yrina v pasbiCKMBaeTCs
Ha nnaHweTe 6bICTPO U TOYHO C MOMOLLBK MHTEPMOMSALMOHHON NaneTku.

Mpn obpaboTke Npomepa C onpegeneHneM Mecta 3aceykaMmn C KaTepa AOBYMS
CeKkCTaHamu, HaHeCeHne Ha NnraH 3acedeHHbIX TOYEK MPOU3BOANTCA NPOTPAKTOPOM Uin C
NMOMOLLIbIO FOHMOMETpUYeckon ceTku. [Ona 3Toro W3MepeHHble CceKkcTaHamn U
ncrnpaeneHHble yribl BpalleHWeM NOABWMXHbLIX NIMHEEK OTKNaAblBalTCH COOTBETCTBEHHO
Ha numbe npoTpaktopa B 06e CTOPOHbl OT HEMNOABWXHOW NUHEenKku. [poTpakTop
yKnagblBalT Ha MraH U COBMELLAloT Cpe3 HenogBWXHOM NIMHENKN CO CPedHUM U3 Tpex
MyHKTOB, MO KOTOPbIM MNPOU3BOAUIIOCH oOnpedeneHne wmecra. 3aTeM NpoTpakTop
NnoBOpaYMBalOT BOKPYr 3TOro MyHKTa OO TeX MNop, noka KpamHue OnopHble MYHKTbl He
OyayT, NpUMMEpHO, Ha OOMHAKOBbIX PAaCCTOSHUAX OT KpamHuX nuHeek. [locne aTtoro
NpoOTpaKTOp nepemMeLarnT BOOMb CpedHeh JNUHEeWKU noka cpesbl KparvHUX JIMHeeK
COBMECTATCSA C OMOPHbIMKU MyHKTamu. Onpefendemyto TOYKy OTMeYatoT KapaHZalloM U
noanucCLIBalOT PSAOM ee HOMep.

[MonoxeHne TOYeK, HaxoOsaWMXCA BONMU3M OMOPHbLIX MYHKTOB (rge npuMeHeHue
NpoTpaKTopa HEBO3MOXHO), ONPeaeniatoT NOCTPOEHNEM U3MEPEHHBIX YTIOB Ha BOCKOBKE.

Ecnu yrnbl cekctaHamu U3Mepsanncb He Mo TPEM CMEXHbIM MyHKTam, a rno ABYM
napamMm, U HaHeCeHWe MX Ha nfiaH BbIMOMHAETCHA MPOTPAKTOPOM, AN Kaxgoro yrna
npoyYepymnBaloTCs cnebl Ayr, B TOYKe NepeceyeHns KOTopbIX HaxoauTcs onpenensemas
TOYKa.

B Tex cnyyasix, korga 3aceyku npomepa cekctaHamu BbIMOMHATCA C HE6ONbLIMM
KONM4YeCTBOM KOMOWHaLMIA OMOPHbIX MYHKTOB MMM KOrga y4acTok mpomepa yganeH oT
OMOPHBbIX MYHKTOB N He XBaTaeT ASIMHbl HAPOLLEHHbIX JIMHEEK NMpOTpakTopa, HaHeceHue
3aCeYeHHbIX TOYeK Ha nraH MOXeT YCMewHO OCYLeCTBAATLCA C  MOMOLLbHO
rOHMOMETPUYECKON CETKN.

COHMOMeTpUuYeckass ceTka npencrasnseT cobon OBe CUCTEMbI NMepeceKkatomxcs
NNHUA paBHbIX YrIIOB - BMELLAOWMX OKPYXKHOCTEN, NPOXOAALMX 4Yepe3 ABe napbl
OMOPHbIX MNYHKTOB (TPU CMEXHbIX WAW [OBE Mapbl HECMEXHbIX) W SABMASIOLLMXCS
reoMeTpuyeckMmM MeCTOM BepLUMH BMUCaHHbIX YrrioB. [OHMOMeTpuyeckaa ceTka
no3sondeT ObICTPO M C BOMbLION TOYHOCTbLID HAHOCUTb Ha NilaH TOYKKU, MONOXEeHue



KOTOpbIX onpeaeneHo AByMsi CEKCTaHaMMU.

["OHMOMeTpUYecKne CeTkm CTPOATCA ABYMA cnocobamu:

C NOMOLLbIO LUTAHFEHLMPKYNSA, KOrga Bce OMOPHbIE MYHKTbI (TPY CMEXHbIX Unu ABe
napbl HECMEXHbIX) U y4aCcTOK NpoMepa pacrnonaraetcsa Ha OAHOM MaHweTe unu B6nunan
Hero;

Mo TOYKaM BMeELLAOLLMX OKPYXXHOCTEN, KOrga y4acTok npoMepa He pasMellaeTtcs
Ha OQHOM MNaHLIEeTE NN HAaXOAUTCSA B 3HAYUTENBHOM yAaneHUn OT OMOPHbIX MYHKTOB.

YKkaszaHusa No NOCTPOEHMIO TOHNOMETPUYECKMX CETOK NPUBOAATCS B MPUIIOKEHUNAX K
MpaBunam [mngporpadpudeckon Cnyxbbl N4 (Yactb 2). lNpn atom, Bo usbexaHue
3arpsi3HEHUs NIaHLIETOB, CETKY PEKOMEHAYETCHA HAHOCUTL Ha "pybaluke" nnaHLweToB.

HaHeceHne Ha nnaH TOYEeK OCYLLECTBISETCH MO nepeceyvyeHnsaM Oyr BMeLlaroLmx
OKPYXXHOCTEN. YTrnoBOe 3HavyeHue 3aceyek Mexay Ayramu onpenensietcd ¢ noMoOLLbio
WMHTEPMNONALMOHHON NaneTKku.

Pagom ¢ HaHeCeHHOW TOYKOM BbINUCLIBAETCS HOMEP OonpeaeneHus.

OTyeTHble Karibku MMAaHOBOrO MOSIOXKEHUA MNPOMEPHbIX MNpodunen - rancosble
Kanbkn - COCTaBnslOTCA C MNOBTOPHOW YMCTOBOWM MpOKMagKM oOnpeaeneHun no
rOHNOMETPUYECKON ceTKe, Korda gocturaetca 6onbluasi TOYHOCTb NPOKNagku 3a cyeT
bonee TWAaTENBHON NHTEPNONALUN MEXAY N3ONUHUAMM.

[Mocne nepekornku Bcex onpeaeneHnin ¢ rafiCoBon Kanbku Ha OTYETHbIE NaHLWeTbl,
"pybalukun" ¢ HUX yganstTcsa. PasHocka rnybuH mexay onpeaeneHusiMy BbINONHAITCSH
Ha OTYETHOM NNaHweTe.

HaHeceHne ToO4yek npomepa, BbINOSIHEHHOrO MO pas3MeYeHHOMY Tpocy Wnu
pa3MeYeHHbIM JTIyHKaM CO NbAa, BbIMOMHAETCA OT MYHKTOB MPOMEPHbLIX Marucrpanemn,
HaNOXeHHbIX Ha NNnaH.

Mpn o6paboTke Npomepa NO TPOCY Ha MfaH HaHOCATCS BCe ranchbl, a No rancam
OTKNaAblBalOTCHA pPacCTOSAHUA OT Maructpanu [o NepBOoM Mapkm Tpoca W BceX
nocrneayroLmx.

Mpn o6paboTke Npomepa co fbAa Ha NnaH HaHOCATCSA MPOMEPHbIE MarucTpanu m
NoMepeYHMKN OT HUX, a NO NnonepedHnkam - Bce pa3MeyeHHble NyHkn. Ecnn npomep co
nbAa BbINOSHANCA NO KBagpatam, WOEHTUYHble KBagpaTtbl pas3bmBaroTcs Ha nnaHe B
MacwTabe ero oopMIieHus.

HaHeceHne To4yek npomepa W JyHOK BbIMOMHSAETCA Ha OCHOBaHMM abpucoB Mnn
NMUKETaXHbIX XXYPHanNoB 1 NPOn3BOAUTCS C MOMOLLLIO MacluTabHOW NUHENKN, U3MepUTens
N npoTpakTopa (4NA HaHeceHus rancoB). PAOOM C HaAKONOTbIMU TOYKaMU U3 XXypHasioB
npomMepa BbINUCLIBAIOTCS COOTBETCTBYKOLME MM OTMETKM [OHA WU UCMpaBlieHHble
rNyOuHbI.

Mpn ob6paboTke pe3ynbTaTOB M3MEPEHWUM, BbINOMHEHHbLIX rMaporpadmnyeckumm
aBTOMaTM3MPOBaHHbLIMU CUCTEMaMU, B COCTaB paboT BKOYaeTCA:

Bbl4MCIEHNE NOMPABOK M UCMPaBNEHNE UMY N3MEPEHHbBIX PACCTOSHUN,

HaHeceHMe Ha NNnaHWeTbl 3aKOOPAMHMPOBAHHbLIX  CUCTEMOM  TOYEK MO
CTaANOMETPUYECKON CETKE UMW NO BbIYUCIIEHHBIM KOOpAUHATaM.

BbluMcneHne uncnpaBneHHbIX nornpaskaMyv PacCTOAHUA NPOU3BOAMTCHA COrfacHo
yKasaHuUsIM MHCTPYKLUMW MO aKcnnyaTaumum CUCTEMBI.

Mpn HaHeceHMM Ha pabouyme nnaHLWeEeTbl TOYEeK NO CTaANOMETPUYECKMM CeTKaM,
HernocpeaCTBEHHO NpU Npomepe AS1s1 KOPPEKTUPOBKN raricoB, N3MEPEHHbIE PacCTOSAHUS
nonpaBkaMn He ucnpaBnalTcs. [lonpaBkM yYUTbIBAOTCA NPU COCTaBIEHUM OTYETHOrO



nnaHa B criyydae, ecnm nx CyMmMapHoe 3HadeHue Bbl3biBaeT JIMHEWNHOE CMELLEHMNE TOYEeK
Gonee, 4eM Ha OOHYy TpeTb AOMYCTUMOW MOrPELLUHOCTU OnpeaeneHus koopauHaT Aans
AAHHOro BMaa npomepa.

HaHeceHne To4yeKk Ha OTYETHble MNflaHbl MOXET BbIMOMHATLCA Kak Mo
CTaANOMETPUYECKMM CeTKaM, TakK M MO MNpPSIMOYrofibHbIM KoopauMHatam B CUCTEME
nfaHoBoro 060CHOBaHUS NPOMEpPHbIX paborT.

NHTepnonnpoBaHne B MHTEpBanax CeTKM BbINOSTHAETCA C NOMOLLbIO NaneTku Unm
NPOMOPLMOHANBbHOMO LMPKYNS.

Cnocobbl NOCTPOEHMs CTaAMOMETPUYECKMX CETOK MPUBOAATCA B MPUIOXEHUN K
Mpasunam M'mgporpadcuyeckon Cnyxobl N 4 (HacTb 2).

KoopamHaTtbl MPOMEPHbIX TOYEK BbIYMCAAIOTCS C MOMOLLBIO pasfiIyHbIX NporpaMm
Ha MepcoHanbHOM KOoMMbloTepe. B nporpammax npegycmaTpuBaeTcsi BBeOEHUE
HeobXoANMbIX MOMPaBOK B KOOPANHATLI N B UBMEPEHHbIE TNYyOUHbI.

MHTepnonauna n HaHeceHue XxapakTepHbIX rNyounH (OTMeTOK) MeXxay ToOYKamMu
onpeneneHun

7.11.7. Tpn Toye4yHOM crnocobe npomepa Ha nraH HaHOCATCS BCE U3MEpPEHHbIe
rnybuHbl. lNonoxeHne ux Ha nnaHe onpegeriseTcs YCTaHOBMEHHbIMU PaCCTOAHUSIMU
MeXay MapKamu pasMeyeHHOoro fnHs (Tpoca) unu Mexay JiyHKaMun Ha Ibay.

[MepeHeceHMe Ha nnaH XapakTepHbIX [MYyOGWH CcO BcrnoMmoraTefibHbIX FNMHUIA
axorpamMm Mexay Touykamu onpeferieHMrh BbIMOMHSAETCA C  nomowbio  npubopa
AnekcaHapoBa UM KOCOYroribHOW NaneTku.

CyLHOCTb NepeHeceHnsa xapakTepHbIX rnyodvH npnbopom AnekcaHapoBa ocTaeTcs
TOM Xe, 4YTO N Ons npomepa rnybuH 6e3 MHCTpPYMEHTasnbHbIX 3aceyek, ¢ TOW N1Lb
pasHuuen, 4to rnybuHbl pacnpegensitoTcss He Mexay ypesamu, a Mexagy Todkamu
onpeneneHnn n Kaxabin ranc obpabartbiBaeTcs oTAENbHLIMU NHTEPBANamMMu.

McnpaBneHHble rnybuHbl unm oTMETKM Ha Ha pekax BbINUCbIBAOTCA KapaH4alloMm
pPSOOM C HAKOMOTbIMU TOYKaMM Ha MNriaHe C NeBOoW CTOPOHbI. IMpu BbINUCKe rMyO6uH nnn
OTMETOK [Ha 3HadeHus ux okpyrnsawTtea go 0,1 M - ona Bcex BMAoOB npomepa.

Ha npubpexHbix yyacTkax mopen wn wenbde rMybuHbl 3anncbiBalOTCA C
OKpyrrneHnemM, ykasaHHbIM B Tabn. 7.3.

Tabnuua 7.3
N3mepeHHa | To4HOCTb Mopsaok okpyrneHna rnybunH Nnpy HAHECEHUM X Ha
A rnybuHa, | oKpyrineHu OTYEeTHbIe NNaHLWeTbl
M a, M
0-5 0,05 He okpyrnsietca
5-20 0,1 HaHocatca 6e3 oKpyrneHust ¢ TOYHOCTbKO OTCUYUTbIBAHWS,
T.e.000,1m
20-50 0,5 Hdona wmetpa 0,1; 0,2; 0,3 wn 0,9 okpyrnswTca o
6nwkanwero uenoro metpa; 0,4; 0,6; 0,7; 0,8 - mo
Grvkanwero nonymeTpa
50 n 6bonee 1,0 Hona metpa 0,1; 0,2; 0,3; 0,4 n 0,5 - otbpacbkiBatotcs; 0,6;




| | 10,7; 0,8; 0,9 - okpyrnsitoTcs A0 GnvxaLuero Lenoro Metpa |

OpHoBpeMeHHO C rnybvHamMu Ha nfaH HaHocATCS Bce npeameTbl M OOBbEKTH,
nNpeacTaBNAlLWME OMacHOCTb [ANS HaBuraumu, OnpederieHHble Mnpu NPOM3BOACTBE
npomepa. K Hum oTHOCATCA: OTAENbHO Nnexalmne NoABOAHbIE U HAABOLHbIE KAMHU, CBaM,
3aTOHYBLUME cyfa, sikopsi U apyrue npeametbl, 6ypyHbl, BOOOBOPOTHI. [MonoxeHne ux Ha
nrnaHe NokasbiBaloT YCMNOBHbIMM 3HAKaMU UMM OKOHTYPUBAKOT TOMKAMM C MOSICHSAIOLLMMM
Haanucamu,

Ha nnaHbl HaHOCATCA Takke NoaBoAHble TPYOONpPoBoAbl 1 KabenbHble NPOKNaaKku,
OroSfioBKW, NIaByvyee OrpaxgeHne U OTAeNlbHble COOPYXXEHMSI Ha TMOpPOTEXHUYECKOM
OCHOBE Ha Bofe.

NMpoBeaeHue ropusoHTanen n nusobar

7.11.8. 'opmsoHTann n n3obartbl NPOBOAAT Yepe3 COOTBETCTBYIOLIME UM pPaBHble
OTMETKM UNu rmybuHbl, OCTaBNAA Npu 3TOM BCe ApYyrne paBHble 1 BomnbLIne OTMETKU NN
MeHblMe T[NyOuHbl B CTOPOHY CTapLllerd ropusoHTann wnu wmnagwen unsobathbl.
YcTaHoBReHHas Ans OaHHOro yyactka paboT BbicOoTa cevyeHus penbeda aomkHa ObiTb
MOCTOSIHHOM Ha BCEM MNpOTSXKEeHUW. B mecTtax KpyTbIX CKIOHOB, rae cocegHue
roOpu3oHTanuM unn un3obatbl CNUBAKOTCS, MOKa3bIBAOT TOMbKO MNATble WNW OecHaTble, C
oba3aTenbHOM NOANUCBID  UX  3HadyeHusa. OOpbIBUCTbIE yyacTku penbeda [gHa
n3obpaxkaloTcs COOTBETCTBYHOLLMMM YCNOBHBLIMU 3HakaMn. Ha ydacTkax MenkoBodbsi CO
CMOKOWHBLIM MMaBHbIM peribedoM MyHKTUpaMu MPOBOASATCA rOPU3OHTanM unu msobathbl
NMONTOBUHHOW BbICOTbI CEYEHUS.

MyOvHbI HA OTYETHbLIN MNaHWeT BbINUCbIBaOTCA Yepe3 uHTepBanbl 4 - 10 MM C
06a3aTeNbHbIM  yKa3aHWeM OTIMYUTENbHbIX [NYOWMH, HEe3aBUCMMO OT YKa3aHHOro
WHTepBana. B panoHe npuyanoB W Apyrux rMAPOTEXHUYECKUX COOPYXEHUW Mpw
HeobXoANMOCTN IyBUHbI M3MepADTCA ¢ NogPOBHOCTBIO 1 - 2,5 M 1 HAHOCATCS BCE Ha
nnaHwer.

OTaenbHble OTMETKM wunu rMyOuHbl, pe3ko Bbigenswowmeca u3 obwmx dopm
penbeda, orpaHN4YNBaOTCA TOYEYHbIM KOHTYPOM.

[na obneryeHns YMtaemocT NOABOAHOMO penbeda, bepriuTpnxamm nokasbisatoT
HanpaBneHne CKIIOHOB, XpPeOThl, NIOWWHbI, CeanoBMHbI, BYropk/, BNnaguHbl N KOTNOBUHbI.
"opu3oHTann nnn n3obatbl oUNGPOBLIBAKOTCA TOMBLKO B TEX MeCTax, rge cpasy e, Ha
rnas, TPyaHo yCTaHOBUTb MX 3Ha4YeHue. Lindpbl pacnonaratotcss OCHOBaHMEM B CTOPOHY
nageHna pernbeda.

HaHeceHue Ha nnaH NONOXeHUsi CpPe304YHON YPOBEHHOM NOBEPXHOCTH,
XapaKTepUCTUKU FPYHTOB, NMUHUU chapBaTepa, AMHAMUYECKON OCU NOTOKa U
KunomeTpaxa

7.11.9. TlonoxeHne Cpe304YHOM YPOBEHHOW MOBEPXHOCTU Ha  NraHax,
obpaboTaHHbIX B n3obarax, onpenensaercs Hyneson nobarton.

Ha nnaHax, rge penbed gHa nsobpaxeH B ropu3oHTansx, NornoXeHne cpe3oyHomn
YPOBEHHOW MOBEPXHOCTM ONpeaensieTca no ee oTMeTkaM W HaHOCUTCA Ha nnaH no



NMHTEPNONAUMM MeXay COOTBETCTBYIOLLUMMUN rOPU3OHTanNsIMN.

Cpe304HbIn ypoBEHb 0603HAYaeTCs YTOMLWEHHOM NIMHUER, a Ha rpaHMuax KaXkaoro
nnaHweTa BbIMUCbIBAKOTCA €r0 OTMETKMN.

XapaKTepuUCTUKN TPYHTOB [AHA HAHOCATCA Y TOYeK, OTMEYEHHbIX Ha nraHax
COOTBETCTBYIOLNMM OMNepaTMBHbIMA OTMETKaMW, a ux obo3HavyeHue yKasblBaeTCA Ha
cBO6OQHOM OT OTMETKM AHa unu rmnybuHbl mecte. HasBaHne rpyHTOB 0603Ha4aeTcsa Ha
nnaHax obLenpHATLIMU YCIOBHBIMW 3HAKaMW.

HesaBnCMMO OT NPOTSHXKEHHOCTU y4YacTKa NpoMepa, ecnu OH 3axBaTbiBaeT Nnosiocy
Cy[0BOro xofa, oCb €ro AofmkHa OblTb 0003HaYeHa Ha nnaHax yTorweHHOW NYHKTUPHOM
NUHNEN.

JInnna cyposoro xoga (chapsatepa) Ha nnaHax NpoBOAUTCS NIAaBHOW KPUBOW, B
OCHOBHOM MO HaubonbLMM rrybuHamMm, HO C Y4eTOM MOJSIOXKEHUS 3HAKOB BeperoBon U
nnaesy4yen 06CTaHOBKN U CBaSIbHbIX TEYEHWNI (ECIN OHU U3BECTHBI).

Ha nnaHax y4yacTKOB MOPCKMX MOPTOB W MOAXOAOHbIX KaHanoB JIMHUS CyOO0BOrO
X04a HaHOCUTCA MO CTBOPHbIM 3HakaM W YyKasblBaeTcss npsiMoe U obpaTtHoe
ANPEKLMOHHOE HarnpaBfeHne 1 Ha3BaHue CTBopa.

KunomeTpaxx no nuvHWSM CydOBOro Xxoda WM AUMHAMUYECKOM Ocu MnoToka
HAHOCUTCSA Ha nrfiaH 06bIYHO TONBKO MPU CbeMKax BOMbLUMX MO NPOTAKEHHOCTU Y4aCTKOB
pek (CygoxoaHbIX 03ep UnNn BOAOXPaHUNULL).

3a Hayvano kunomeTpaxa TMNpPUHUMAETCA YCTbe pPeKkn unm CTBOP MMOTUHDI
BoAoXpaHunuia. B Tex cnydasax, korga ydactok paboT HaxoguTcs ganeko OT YCTbS peku
UM CcTBOpa MNSIOTMHbI BOLOXPaHUNMLLA, 3@ WMCXOOHbIN ONA pas3buBkM KunomeTpaxa
MOXET NMPUHUMATLCA ONVXKaANLLNIN KNNOMETP, CHATLIN C NOLMAaHCKOM UM HAaBUTaLMOHHOWM
KapTbl M OMO3HaHHbLIA Ha MraHe MO XapakTepHbIM KOHTypam. [Mpu OTCyTCTBUM Takmx
OAHHbIX, B Ka4yecTBe WCXOOHOro Ans pasbuBkM KunomeTpaxa MoxeT ObiTb MPUHATO
noboe ycrnoBHoe Ha4vano (NpucTtaHb, Aamba, MOCT U T.M.) C NOSACHAKOLWEN HAaANUCbIO Ha
nnaHe.

PasbuBka knnomeTtpaxa Ha nnaHax BbIMOMHAETCA C MOMOLLbID MUKPOMETPEHHOIO
nameputena 1 MacwrtabHonm nuHenkn. KunomeTpoBble 3Hakm  06o3HauvaroTCs
BbIHECEHHBbIMW OT dhapBaTepa KpyXkamum C 0OO3HaAYeHWEeM KUIIOMETPOB, a MNUKeTbl -
KOPOTEHBbKMMM YepTOoYKamu, NepneHamMKynapHbIMU IMHUM CYA0BOro xona, 6e3 Hagnucen.

BblyepunBaHue n ochopmsrieHMe OTY4ETHbIX NJ1aHOB

7.11.10. BbluepunBaHue n oOpMINEHNE OTYETHLIX MS1AHOB BLIMOSIHAETCA B
COOTBETCTBUM C AENCTBYIOLLMMWN YCITOBHBbIMU 3HAKaMW.

OtmeTkM pgHa wnu MyOvHbl Ha akBaTOpPUSX pPeK W  pPYCroBbIX CbeMKax
pacrnonaralTcs HOpMarsrbHO K IMHUSIM rancoB crnpaBa OT TOYKM, 0603HaYaloLen MecTo
rnybuHbl (OTMETKY AHa).

Mpn npomepe B NpUOPEXHOW 30HE MOpEeN rMNyOuMHbI Ha OTYETHbIX MAaHLWeTax
pacrnonaralT TakK, 4YToObl OCHOBaHWA uUMpbl ObIIM NapannenbHbl XHON pamKe
nnaHwerTa.

Ha oTyeTHbIX npoMmepHbIX nnaHweTax MacwTadoB 1:500, 1:1000 rnyOuHbI
BbIMNCbLIBAKOTCA aHanorMyHo oTMeTKaM Ha Cylle C TOYHOCTbIO 0 NATU CaHTMMETPOB, C
yKaszaHMeM TOYKN U3MEPEHNS TNYOUHbI.



Ans nnaHweTtoB macwTtabos 1:2000, 1:5000 mecTtom rnybuHbl cYMTaAETCs TOYKa,
pasgensiouwas uenble MeTpbl OT gecatblx; B macwrtabe 1:10000 n menbye MecTtom
rnybuHbl cuMTaeTca cepeauHa LenbiXx MeTpoB, a AecATble 40NN NOANUCKIBAIOTCA PSALOM
N HWXKe, 6e3 pasgenuTenibHON TOYKW.

Bbibop ceyeHnsa nsobat ocyLlecTBNAETCS B 3aBUCUMOCTUN OT xapakTepa penbeda
AHa n macwTtaba oTY4EeTHOro nnaHwerTa.

N306aTbl NpoBOAATCA Yepe3 COOTBETCTBYHOLME UMW KpanHne rnybuHbl, ocTaBnsas
B CTOPOHY Mriagwen naobatbl BCce Apyrne paBHble UM MEHbLUME TNyOUHbI.

JIvHMN, WTpUXM M TOYKM [OOMKHbI OblTb XOPOWO HanonHeHbl. Becb puUCyHOK
nnaHweTta JoKeH BbITb BbINOMIHEH YETKO M YMCTO U BblAepXXaH B OOHOM TOHE.

OdbopmrieHMe paMoOK OTYETHbIX MPOMEPHbLIX MMAHLETOB BbIMOMHAETCA B
COOTBETCTBMM C YCNOBHbIMU 3HaKamMu ANns Tonorpaguyecknx niaHos.

KoppekTypa OTYETHbIX MMaHOB MOCMe MX BblYEPYMBAHUA BbIMOMHAETCA C LENbio
onpeaerieHna rnpaBUNbHOCTU  3aKpenneHUss BCeX KOHTYpOB, penbeda u OTMETOK
(rmybuH), HaHeceHHbIx Ha nnaH. KoppekTypon Takke onpefensieTcs KayecTBo
BbIMOMHEHHOIO BblYEPYMBAHMSA U NPOBEPSAETCA MPaBUNIbHOCTb MPUMEHEHUST YCNOBHbIX
3HakoB. Ecnu B pesynbTtate KOppekTypbl MMaHOB OBHapyXuBakwTCA CyLleCTBEHHbIE
OLINBKKN, OHX BO3BpAaLLATCA ANs UCNPaBNeHnsa unu nepeaenku.

Bce 3amevyaHusi KOPPEKTYpbl 3aHOCATCS B KOPPEKTYPHbIE JIUCTbI, KOTOpble C
OTMETKOM WCNOSTHUTENA W MOAMUCBI0 KoppekTopa o6 ucnpaBneHuu, noAluvBaloTcs B
nankM C MoneBbIMM MaTepuanamm u cparTca ONd apXMBHOro XxpaHenus. [locne
ncrnpaBneHnss BCex KOPPEKTYPHbIX 3aMevaHnin nraHbl nepeaarnTcs B YNCTKY, a 3aTeM Ha
noanuck pykosoautens pabor.

Konun co Bcex BMAOOB MNMaHOBLIX MaTepuarioB CHUMAKTCA (POTOMEeXaHU4YecKuM,
anekTporpauyeckum unmM pydHbiM cnocobom Ha kanbky. [locne cocTtaBneHust Konum
PYYHbIM cnocobom MpoBOANTCSA MX NMPOBEPKa U KoppekTypa. [locne ¢oToMexaHN4YecKoro
N anekTporpadguyeckoro cnocoba npoms3BoauUTCA MPOCMOTP MX KayecTBa M YETKOCTU
n3obpaxeHns OTAeNbHbIX eTanen, KoTopble B criydyae HeobXxoaAMMOCTU NMOOHUMAKTCA
TYLWbHO.

Mpy CHATUM KOMWUM PYYHbIM CMOCOOOM, BMECTO 3apaMO4vyHOro 0dopMIIeHUs
BblYepUYMBaEeTCa WTaMn MPUHATONO B oOpraHu3auuMm obpasua. Bce npumevaHuss o
cucCTeMax KoopauHaT W BbICOT, O CPe304YHOM YpoBHe, 00 OMOpHbIX MyHKTaX
NNaHOBO-BbICOTHOrO 06OCHOBaHMS U YPOBEHHbIX NMOCTax BblMepYMBaAKOTCS HA CBOOOAHOM
MECTE BHYTPWU paMKM.

Ecnn obbekT paboT pasmelLaeTcs Ha HECKOMbKUX NIUCTaX, BHYTPU PaMKU KaXXaoro
nnCTa BblYEpYMBAETCS CXeMa pacrnonoXeHUs CMEeXHbIX NUCToB. Ha kaxgom nucrte
CBepXy, B MpaBOM Yrny, NognucbiBaeTcsl ero HOMep M yKasblBaeTCs, K kKakomy obLiemy
HoMepy obbekTa OH npuHagnexut. LTtamn BbliepuyMBaeTCs Ha nocrnegHeM nucte, B
npaBOM HWXKHeM yriy. Hag wTramnom Bbl4epuMBaEeTCA HaAMUCb, Ha CKOJSIbKMX NUCTax
pasmeLlaeTca 0O6beKT, U cxema X pacnonoXeHus.

CocTaBrneHue NpoaonbLHOro npoduns peku

7.11.11 lNpogonbHbI NpodunNb UCCregyemMoro yyacTtka peku COCTaBfseTcd Ha
OCHOBaHMM 06paboTaHHbIX MPOMEPHbIX MIAHOB, NIAHOB NPUOpPEXHON Tonorpadmuyeckon



CbEMKM U OO0MNONHUTENbHO 06paboTaHHbIX MaTepuarioB O XapakTepHbIX (MakcUMaribHbIX
N MUHMMaSbHBIX) YPOBHAX BOAbl U TMAPOTEXHUYECKNX COOPYKEHUSIX.

3a ocb nNpounsa CyaoxoAHbiX peKk MpUHUMaeTcs NuHuS papsBatepa, a Ans
HeCyJoOXOAHbIX - AMHaMMyeckad OCb MOTOKa, coBrnajawowas C NUHUENn HanbonbLumx
rnyouH.

[MpenBapuTenbLHO cocTaBngeTcs "nucaHbi NPoaorbHbIA Npodunb pekn”, popma
KoToporo npueBeneHa B 1abn. 7.4. OH cogepXuT rpadbl, ocBeLLalolmne BCe 3NEMEHTHI,
HeoOxoanMble OS5 NOCneayLwero NOCTpoeHus rpadpuyeckoro npoguss.

Tabnuua 7.4

MucaHbIn NpoAonbHbLIN NpodUsnb
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[MonoxeHne xapakTepHbIX TOYEK NPOJOSIbHOMO NPouna NePeHoCUTCa Ha NNHUIO
drapBaTepa unm gMHaMmM4yeckom OCK NoToKa No HopMasnu K HUM. [pogonbHble npodunu,
B 3aBUCMMOCTM OT WX Ha 3HA4YeHWsl, COCTaBMAKTCA [BYX BMAOB: NOAPOOHbIE U
COKpaLLlEeHHbIE.

MoapobHbIN  Npocunb  cocTaBnseTcs ANd  MPOEKTUPOBaHUA  MeponpuaTUNn,
CBSI3aHHbIX C yBennyeHueMm rmyobuH B peke n ApYyrnx MHXeHepHbIX 3agad, U CTPOUTCA Ha
OCHOBE "MMcaHoro NpoAosibHoro npodunga pekun"”. MacwTtabbl NpogonbHOro npoduns B
3aBMCUMOCTM OT AJIMHbI UCCReayeMOro y4acTka pekn NpuHUMatoTCs:

- ropusoHTaneHbIK - oT 1:10000 go 1:100000;

- BepTukanbHbi - oT 1:50 go 1:100.

[Mpy BbINOAHEHUN NPOMEPOB FMYyOMH Ha y4yacTKax pek NPOTSKEHMEM O 5 KM C
ocopmneHnem nnaHoB B MacwTabax 1:500 - 1:1000, npoAgonbHbIN npodunb
COCTaBnsieTCcs B ropusoHTansHoM macwrtabe ot 1:2000 go 1:5000 n BepTUKanbHOM - OT
1:20 po 1:50.

CokpalleHHbI NPOAOSIbHBLIN NMPOMUITb PEKN COCTaBNAeTCs AN pasfMYyHOro poaa
NPOEKTHbLIX NPOPaboToOK MMM B BUAE MPUNOXEHUA K NOLUMaHCKMM KapTam. MacwTab
COKpalleHHOro npoduns BblbUpaeTcss C TakMM pacyeToM, 4YTOObl nNpodurb Bbin
KOMMNaKTHbIM 1 YAO6HbIM 418 0603peHnsa n NpuHNMaeTCs:

ropusoHTanbHbIn - oT 1:500000 go 1:1000000;

BepTukanbHbin - ot 1:200 go 1:500.

Ha  cokpalweHHOM  npogofibHOM  npodwune  nokasbiBaTcs  Hambonee
CYLWEeCTBEHHbIE [JaHHble, COOTBETCTBYIOLLUME 3a4a4aM ero nocTpoeHus.

B oTaenbHbIX crydasix, Ons XapakTepUCTUKM YKIOHOB, CTPOUTCA MPOOOSbHbIN
npocdunnb cBOGOAHOM MOBEPXHOCTU pPekn. Ha aToT npodmnb No AaHHbIM OAHOAHEBHOWM
(MrHOBEHHOWN) CBSA3KM HAHOCUTCS MO OTMETKaM [MOSIOXKEHME MNPOEKTHOro (CPe304HOro)
YPOBHSI BOAbI M rMyBUHbI HA OCHOBaHWMM NPOAONBLHOrO nNpomMmepa rmybuH no dapeaTtepy
peku.

[MpoponbHble MPOUNN peKkn CTPOATCA Ha Nuctax mMunnumetTposon Bymaru B
KapaHOalle, ¢ nocnegyroumm CHATUEM C HUX KOMUM Ha KarnbKy UMW B MNepcoHanbHOM
KOMIMbIOTEpPE C nocreayoLwmmM BbiIBOAOM Ha Nevarb.

CocTaBneHue TeXHUMYEeCKOro otyeTa

7.11.12. TexHMYyeCKMW OTYET O BbIMOMHEHHbIX U3bICKAHUAX  SBMAAETCS
3aBepLUaoLLMM 3TanoM BCeX NOMeBbIX YU KameparbHbIX pabor.

OTyeT coaoepXunT YeTbipe OCHOBHbIE pa3fena: BBeJeHue, onmcaHne nponssBoacTea
nonesbIx paboT, onucaHne kameparnbHON 06paboTkM MaTepmnanos, NPUITOXKEHWS.

Mpn cocTaBneHnn BBOOHOM YacTU OT4YeTa YyKasbiBaeTcs Uenb M 3agadu
NHXXEeHepHo-rngporpaduyeckux paboT, NpUBOAUTCA KpaTkoe coaepxaHue nporpammbl
paboTbl (cocTas, BUAblI U 06beMbI), falOTCA cBeAeHUs 06 MHXeHepHOo-rnaporpadnyeckmnx
paboTax NPexHUX feT Ha 3TOM Yy4acTKe M3bICKaHMK UM B HENOCPEACTBEHHOW OT Hero
6nmn3ocTtn, usnaraeTca onucaHue panoHa rugporpadpudeckux pabot. [MpmBogaTca
ceefeHns o006 opraHusaumm rugporpaduyecknx paboT, kKagpax, WHCTPYMEeHTax U
TPaHCMNOPTHBIX CpeacTBax, Cpokax MpousBoAcTBa paboT U (pakTMyeckn BbIMOMHEHHbIX
obbemax, AaHHble O MPOBEAEHHbIX WHCNEKUMSX U NpuemMKe MatepuanosB MoMeBbIX U



KameparbHbIX pabor.

B onucaHun npowusBoacTBa MOMeBbIX ruaporpaduyecknx paboT npmBoaaTcs
cBedleHNs O BbINOSIHEHHOM MfIAaHOBOM W BbICOTHOM oObecnedYeHnn npomepHbIX pabor,
npomepax rnybuH, oqHOLHEBHOW UM MTHOBEHHOW CBSA3KE YPOBHEN N Apyrnx paboTax.

B pasgene paetca xapakTepucTMka M MEeTOAMKa BbINOSIHEHUS KaXdoro Buaa
paboT, onucaHne cnocoboB ypaBHMBaHUS reoe3nYeCcKnx ceTemn, COCTaBeHNs NaHoB.

B pasgene "KamepanbHass obpaboTka maTepuanoB" NpMBOAATCA AaHHble O
nepeypaBHUBaHMM ceTen MNMaHOBOTO W BbICOTHOrO OBOCHOBAHUSA NPOMEPOB (Mpu KX
BbIMOMHEHNN), METOAMKE COCTaBNEHUS OTYETHbIX MSIaHOB, WCMNOJSIb30BaHUA Mpu
npomepax mMaTepuanoB aspoOTOCLEMKM, COCTaBNEHUA BCEX BWOOB MNPOOOSbHbIX
npodunen, o6 okoH4YaTenbHoOM 06paboTKe OTHETHBLIX NMAHOB U CNOCOOOB N3rOTOBMEHUS
KOMUA.

B 3akniountenbHOn 4Yactu pasgena oTMevyaeTcsa CoOoTBeTCTBUE BUAOB M 06bemoB
BbIMNOMHEHHbIX rmuaporpadunyecknx pabot nporpamme (MPOEKT npomsBoacTBa pabor)
N3bICKaHW, a TaKkKe NpMBOAUTCA nepeyvyeHb BCeX OTYETHbIX MaTepmnasrioB, COCTaBEHHbIX
B pesynbTaTe NPoM3BOACTBA MNONEBLIX N KaMepanbHbIX rmagporpaduyeckunx pabor.

pacbmyeckas 4acTb TEXHUYECKOro OT4yeTa B 3aBUCMMOCTM OT BbIMOSMHEHHbIX
rmgporpadguyeckux paboT JormKHa cogepXaTb:

- KapTorpammy Tonorpadgo-reoges3n4yeckon N3y4eHHOCTH;

- CXeMbl CO3[aHHOW NNaHOBO-BbICOTHOM OMOPHOM U (MNIM) CHEMOYHOM
reoge3nyeckomn ceTu;

- abpuchbl 3aKkpensieHHbIX MYHKTOB (TOYEK) U KaTanor X KOOpAMHAT U BbICOT;

- NHXXeHepHOo-Tonorpaduyeckmne (MHXXeHepHo-rngporpaduyeckue) nraHbl
NPUBPEXXHOM YacTn 1 akBaToOpuK (B ropu3oHTansx unn ndobarax) BHyTPEHHUX BOAOEMOB
N pek;

- nnaHbl (Cxembl) ceTel MNOA3EMHbIX COOPYXEHUW C WX TEXHUYECKUMU
XapakTepucTUKamMm, cornacoBaHHble C AKCMNyaTUPYOLLMMU OpraHn3aunamu;

- rpacukn pesynbTaToB HabnAeHWn 3a ocagkaMmn 1 gedopmMaumamMm OCHOBaHUM
31aHUKN, COOPYKEHUN, NPUYAribHbIX CTEHOK U AP. TMAPOTEXHNUYECKUX COOPYXEHUN;

- MPOAONbHbIE NPOMUIM BOAHOW MOBEPXHOCTU (B TabnuiHOM n rpadmyeckom
BUAE).

[Mlo npoekTupyemMbiM CyOOXOAHbIM  TpaccaMm W CTBOPHbIM  Mriowiagkam
OOMNOSTHUTESTbHO NPeAcTaBnAlTCA:

- WHXeHepHo-Tonorpadouyecknin nraH TpacCbl U ee BapuaHTOB, MNflaH CbEMKU
y4aCTKOB MHAMBUAYANbHOIO NPOEKTUPOBAHUS;

- NPOAONbHLIN NPOdUNb Tpacchl C BapuaHTamu,

- NiaHbl NOAX0O0B K KOHEYHbLIM MyHKTaM Tpacchl;

- abpucbl NPMBA30OK XapakTePHbIX TOYEK TPACChl K AfieMeHTaM cuTyauum;

- BEOMOCTW YrfoB NOBOPOTA, NPSAMbIX U KPUBbIX (MPAMbIX U YIIOB).

[MpunnoXxeHnsa K TEXHNYECKOMY OTYETY OOSMKHbI CoAepKaThb:

- JaHHble 0 METPOJSIOrNYEeCKon aTTecTaumm cpeacTs N3MepPEHNN;

- BegoMoCTb 06cnefoBaHNA NCXOAHbBIX re04e3nyYecKnX NyHKTOB;

- BbINMUCKN U3 KaTanora KOOpAWHAT U BbICOT UCXOAHbIX reofe3nyeckux NyHKTOB U
CXema MX pacnosioXXeHus:;

- BEJOMOCTN KOOpAMHAT U BbICOT TOYEK, 3aKpensieHHbIX NOCTOAHHLIMW 3HaKaMu;

- BEAOMOCTb KOOPAMHAT U BbICOT FOPHbIX BbIPabOTOK 1 APYruX TOYEK;



- BeJOMOCTM pe3ynbTaToB CTauMOHapHbIX HabnogeHun 3a ocagkamu U
AedopmMaumssMm OCHOBaHUN 30aHUA, COOPYKEHUN;

- aKT caayn reofes3nyeckmx NMyHKTOB M OOSITOBPEMEHHO 3aKpensieHHbIX TOYeK Ha
MECTHOCTM Ha HabngeHne 3a COXPaHHOCTLIO;

- aKTbl KOHTPONS U NpUeMKn paboT.

8. N'magporpacdunyeckoe TpaneHue

8.1. O6wme cBeaeHMA O TParieHMU U KOHCTPYKLIMAX TpasroB

8.1.1. 'maporpacunyeckoe TpaneHne NPonU3BOANTCS C LIENbIO NPOBEPKN YNCTOThI U
rabapuToB CydoOBbIX X040B, OBHapYyXeHUA NOABOAHbLIX MPEnsTCTBUMA, NpeacTaBnAoLLNX
ONacHOCTb AN1A NraBatroLWwmnxX Cyg0B U noasiexalmx orpaxaeHuo n yaaneHuio.

Mabaputamm CyaoBbIX XOO0B ABNAIOTCS:

lWMpUHa cygoBoro xopa, obo3HavyeHHass Ha MEeCTHOCTM 3Hakamu Geperoson wu
nnasyyen cygoxoaHon obCcTaHOBKY;

rapaHTunHaa rnybuHa nnaBaHWA, yCTaHOBMEHHast ANS [JaHHOro Cy[oBOro xoAa
NN ero y4yacTka.

'mpporpaduyeckoe TpaneHne OCHOBAHO Ha TOM, YTO TparnbHas nornoca,
Nnorpy>xeHHasi Ha 3afaHHylo ryobuHy n npveBedeHHasi B ABWMXXEHWE B FOPU3OHTASIbHOM
HanpaBneHun (nepneHavkKynspHa CBOEW OCKu), 3auennT BCTPETUBLLEECH Ha ee NyTu
npensatcTene. OCHOBHLIMU KOHCTPYKTUBHBIMW 3fieMeHTaMu Tpana siBnatTCs:

TpanbHasa nosioca ans obHapyXeHus NpensTCTBUN;

yTLWTOKN NS YCTAHOBKM TpanbHOW NONOCHl HAa 3aaHHYIO rIyOuHy;

cpeacTtBa nepensmxeHus (BykcnMpoBku) Tpana;

YyCTPOWCTBO ANSA (hukcaumm MecT 3aleBOB Tparna.

Tpanbl N0 yCTPOWCTBY TparibHOM NMOMOChl NOAPa3nensTCa Ha XKecTkue U rmbkue,
a no crnocoby npmeeneHust UX B ABWXKEHUE - Ha CyaoBble U Bykcupyemble.

Tpan gomkeH yaoBneTBopATb cnegyowmm TpeboBaHmsMm:

TpanbHas norfioca AOfmKHa WMATU Ha YCTaAHOBMNEHHOW rnybuHe M He [JormkHa
nponyckaTb NPensaTCTBUSA, Nnexalyue B Nosioce ee JencTeuns;

Tpan He OoSKeH AaBaTb dhanbLUMBbLIX NOKa3aHWn NpyU OTCYTCTBUN NPENSTCTBUN;

npu 3ageBaHUn 3a OHO Tpasli He AOJDKEH JloMaTbCs, a B Crlydyae MoSIOMKU 4YacTu
Tpana OOSIKHbl NIErKO NCNPaBNATLCA UMW 3aMEHATLCS HOBbIMMU;

MecTo 3ageBa [OO/MKHO o0603Ha4aTbCAd Ha  MECTHOCTM  aBTOMaTUYeCKU
cbpacbiBaemon Bexon (Bynkom);

obecneumBaTb obcregoBaHMe 3a OOMH pa3 MO BO3MOXHOCTM 6oriee LWMPOKOW
nonocel papsaTepa.

CywecTBylOT pasfnuyHble KOHCTPYKUMW W CUCTEMbl Tparos, MWCMNONb3yeMblX B
npakTuke ruaporpadpuyeckmnx pabot. Hanbonee wmpokoe npuMeHeHue B TpaneHun Ha
MOPCKMX NpUBpeEXHbIX akBaTopusax Hawnu Tpan KoTenbHukoBa, Tpan PyykuHa n gp. Ha
BHYTPEHHUX BOAHbIX MYyTSAX MWCMNOMNb3YIOTCA XecTkue Tpanbl: Tpan-cuen MaxopuHa,
Tpan-cuen Ha NOHTOHax u Ap.

8.1.2. OO6GHapyXeHue HaBUrauMOHHbIX MNPEenATCTBUA MOXET MPOU3BOAUTBCA C
NMOMOLLIbIO  CYLLECTBYHOLLMX 3XONOTOB, Hanpumep axonota OUP (3XonoT WHXeHepHbIN



pasBeblBaTesNbHbIN).

[ns pasBegky HaBUraUMOHHLIX MPENSTCTBUM WUCMONb3YEeTCA BbICOKOYACTOTHbIN
KaHan axonoTa. YNbTpas3ByKOBble MMMYSbCbl U3Ty4alTCA B FOPMU30OHTaNbHOM MIOCKOCTH.
HaBuraumoHHble NpensaTCcTBUA M306paxkatoTcsl Ha aXxorpaMmme B BUAE TEMHbIX LUTPUXOB,
NPOTSPKEHHOCTb  KOTOPbIX 3aBUCUT OT MPOAOIHKUTENBHOCTM OBMy4YEHUs 3XON0TOM
HaBuraumoHHon onacHocTu. LnpuHa nonocbl ogHOBpeMeHHOro o63opa BRepeau
ob6bekTa coctaBndet: d = 0,2 + 0,24H, rae H - ganbHOCTb O6GHapyXeHnst B MeTpax.

PasBegka nooBogHoM nperpagbl NPOM3BOAUTCA NO NpeaBapuUTeNibHO pasduTbiM
OeperoBbiM CTBOpaMm, Mpyv PaBHOMEPHOM ABWMXEHUUM NPOMEPHOro cyaHa. lMoapobHble
cBeAeHus NpuBeaeHbl B TEXHUYECKOM ONMMUCaHUKM 3X0soTa.

8.2. NMpousBoAacTBO TpanbHbIX padoT

Pa36uBka TpanbHbIX raricoB

8.2.1. TpanbHasi nonoca nNpu ee OBWXKEHUMM Ha 3agaHHOW rnybuHe Tpanut
nnowanb B BUAE NEHTbl, UMEKLWEN LUMPUHY TpasibHOW NOMOCHI.

CMexHble TparnbHble Monocbl BO M3bexaHMe BO3MOXHbIX MPOMNYCKOB cneayet
pacnonaratb C HEKOTOPbIM NepPEKPbITUEM, BEMNYNHA KOTOPOro AOMMKHa cocTaensaTtb 1,5 -
2,0 m.

PaccTosiHus mexay TparnbHbIMW rafnicaMm COCTaBnsaT BENUYMHY

o=T—-2AT

roe T - WwmpurHa TpanbHOM NosoChl;

AT . BennumHa nepekpbITHSt TPanbHBIX MOJOC.

[Mpy TpaneHnn y4acTKOB, pPachoOfiOXKEHHbIX BAanu OT 0Oepera, Npou3BOaAT
onpegeneHne rpaHuy, obcrnegyeMoro ydactka. [Ona 9TOro Mo KOHTypy Yy4acTtka
yCTaHaBNMBawT nNraByyYne BeXW, [flaHOBOE MOSIOXKEHMEe KOTOPbIX onpeaenseTtcs
reoge3ndeckuMmn Metogammn (npamasi, obpaTHas unm KoOMOMHMpoBaHHas 3acedka). [pu
HeobXOAMMOCTU Ha akBaToOpuUM TparneHus OonpedensTCca OoTAerNbHble MYHKTbl UK
pas3BMBaeTCA CeTb TPUAHrynsumm, CBsA3blBaloLWas y4acTok C 6eperoBbiMM OMOPHbLIMM
NyHKTaMMW.

M0 BblMMCNEHHBIM KOOpAMHATaAM [MOSIOXKEHNE KOHTYPHbIX BEX HaHOCUTCA Ha
paboyne nnaHweThbl.

Mo ogHOM N3 rpaHUYHbBIX NUHUA NS 0603Ha4YeHUss Ha4YanbHOW rpaHnLbl TpaneHus,
AOMONHUTENbHO YCTaHaBnuBaeTcs psia OynkoB (Bellek). TpaneHue B 3TOM crydae
NPON3BOANTCH C MOMOLLBIO ABYX LUMOMNOK, 3aKpensieHHbIX Ha BbICTpene cydHa WNnu Ha
KpaHMX MOHTOHax cuen-tpana, ofHa Wu3 KoTopbiX ybupaeT Oynku, a Jpyras
yCTaHaBnuBaeT UX Ha ApYron KpoMKe TparibHOM NoMockl, 0603Ha4Yasa HavyanbHy rpaHuLy
HOBOW MOSOCHI TpaneHus.

Ha HebonblnxX Mo NPOTSXKEHHOCTU y4YacTKax TpasrieHUsa B YCIOBUSX YOaneHHOCTH
oT 6epera ana pasbmBkM TpanbHbIX rancoB WCMAOMb3YT Lenu-nonsiaBkn (NonnaBky,
COEeANHEHHbIE ApYr C APYroM TPOCOM), KOTOpble YCTaHaBNMBalOTCS Ha sKopsax BONn3n ot



HayanbHOWM N KOHEYHOW rpaHnL, 06cneayemoro yyacTka (3a npeaenamu rpaHumy).
PaccTostHua wmexagy nonnaBkamu pas3buBaloTcs 4depe3 MHTepBanbl, paBHble

LUMPUHE T-2AT Tpan B 9TOM cnyyae ABWraeTcsl MNPSIMONUHENHO MexXay
OAHOMMEHHbIMW MoMnfiaBkamMM OT HayanbHOM Lenn K KoHeyHow uenu. He poxoas Ao
nonnaeka, Tpasn pas3BopayMBaeTcs K criefytoLemMy nonmaBKy KOHEYHOW Lenu n, oonas oo
Hero, NOBOpaYMBaeT Ha OQHOMMEHHbIV NOMNMaBOK Ha4YanbHOM Lenu, u T.4.

Bnusocte 6epera gaet BO3MOXHOCTb 06X0aUTLCA 6€3 NOCTaHOBKN rPaHUYHbIX BEX
n 6e3 Bynkos, 0603HaYaAOLWMNX FpaHNLYy TpaneHus. VIX 3aMeHAoT CTBOPHLIMU 3HaKaMmn Ha
Gepery. CTBOpbl yCTaHaBNMBAKOTCA MO rpaHMLUaM TpanbHOro yyacTka WU Ha TparnbHbIX

rancax. [poMexyTok Mexay CTBOpaMu ycTaHaBnMBaeTcs yepes uHtepsanbl 1~ 2AT |

Ha BHyTpeHHUX BOAHbIX MyTsX, rae TpareHue gapBaTepoB (CyAOBbIX XOO0B) B
TeYeHne HaBuraumMm npoM3BOAMTCS MHOFOKpaTHO, LenecoobpasHo mMecTa MOCTaHOBOK
TpanbHbIX CTBOPOB 3aKPENnNATb 4ONTOBPEMEHHbIMU 3HAKaMMU.

3arnyb6neHue Tpanswen 4actum

8.2.2. 3arnybneHuve Tpanswen Yyactu Ha3Ha4YaeTCHa U3 YCroBus NMPOBEPKN YNCTOThI
CyOOBOro X04a Ha YpOBHE MPOEKTHOro AHa (NpuMbpexHbIX y4acTKOB MOpen, 03ep,
BOOOXPaHUNULL, CYAOXOAHbIX KaHasoB, LUM30BaHHbLIX Y4aCTKOB pek) UM Ha oTMeTKax,
COOTBETCTBYIOLNX 3afaHHbIM auddepeHuUMpoBaHHbIM MybuHaMm (Ha nepekaTax U
APpYrux ydacTtkax pek B CBOOOAHOM COCTOSHUN).

AnddepeHumpoBaHHble rNyOMHbI HA NepekaTax 1 Apyrux ydacTkax pek 3agarTcs
B 3@aBMCMMOCTW OT YPOBHS BObl HA ONOPHOM ypoBeHHOM rocTy YIMC.

[Mpy 3Ha4MTENBbHOM yaaneHuu nepekata OT OnopHoro nocrta (cBbiwe 50 KM) Ha
nepekate ycTaHaBfMBaEeTCA YPOBEHHbIN MOCT, YPOBHM Ha KOTOPOM MOCPEeACTBOM
OOHOOHEBHOW  CBA3KM  CBA3bIBAOTCA C  YPOBHSAMM  Ha  OMOPHOM  TMOCTY.
AnddepeHumnpoBaHHble rMybuHbI Ha 3TOM nepekaTe B 3TUX ClyyasiX CBA3bIBAKOTCHA C
YPOBHAMU Ha nepekaTHOM YPOBEHHOM MOCTY.

B otgenbHbix cnydyasx rnybuHa 3arnybneHua  Tpanswen 4Yactu 3agjaetcs
OTHOCUTENBLHO YPOBHEN NpuBeAEHUS rNyOunH. TakuMmn ypoBHAMM SBISOTCS:

NPOEKTHbIN YPOBEHb, YCTAHOBMNEHHbIA Ha OMOopHbIX noctax YIMC, pacnonoxeHHbIX
Ha pekax;

HITY (HopmanbHbI NOANOPHbLIA YPOBEHL) BOAOXPAHUNLL;

CpeaHNn MHOroneTHU ypoBEHb ANA mMopen 6e3 npunmMBOB UNW ANS MOpew, rae
cpenHsas BenuynHa npunmneoB He npesbiwaeT 50 cm;

THI™ (TeopeTnyecknin Hynb rNyeuH) 4nNg MOpPen ¢ NpUIMBaMu.

B 3aBucuMMOCTM OT TOro, B KakOM M3MEpeHWW 3afaHa BesiMyMHa MorpyxeHus
TpanbHOW NOMOCkl, MPUHUMAIOTCS crieayowmne opMynbl ANA ee BblYUCTIEHUS.

[nsa o3ep, Mmopen, BOAOXPaHUIULL, KaHanoB 1 Ap. C 3ajaHHON OTMETKOW TpaneHus
NPOEKTHOro AHa rnybuHa norpyxxeHusi BblumucrnseTcs no gopmyne:

h=H_ . —Huo+AH

pad6.yp.

Ana cnydaeB, Koraa rnybuMHa TpaneHus 3agaeTcs OTHOCUTENbHO YPOBHEN



npuseneHna rnyouH (HIMY, npoekTHbIn ypoBeHb, cpegHuin MHoroneTHun, THI):

h:H+(H Hw)+AH_

pab.yp.

AOJ14 nepekartos, rge ycraHoBJIEHDbI AnpdepeHUMpoBaHHbIe I'J'Iy6VIHbIZ

h=H,u +AH

B npuBeaeHHbIX hopmynax NPUHSTLI cneayroLlime o603HayYeHus:

h - rmyGuHa norpyxeHus TpansLen 4YacTu;

H
pab.yP- - gTMEeTKa paboyero ypoBHs BoAbl (BO BpEMs MPOM3BOACTBA TpaneHus);

Mo OoTMeTKa MPOEKTHOro AHa;
H - rnybuHa Tpanenus, 3agaHHas OTHOCUTENbHO YPOBHEW NpUBeAEHNUS rnyouH;

Hop. OTMeTKa YpOBHSA NpuBeneHna (npoektHoln, HITY n gp.);

H
mh- . nudpdpepeHuMpoBaHHas rmybuHa Ha nepekate (yCTaHOBMEHHas B
3aBUCMMOCTU OT YPOBHEWN HA OMOPHOM Ui NepekaTHOM YPOBEHHOM MOCTY);

AH . 3anac Ha HETOYHOCTb TpaneHWsi, MPUHUMaeMblii (B 3aBUCMMOCTM OT TWMa
Tpana un rnybuHbl TpaneHus) B npegenax 5 - 20 cm. Npu pabotax B yCnoBUsIX BOMHEHUS
NPUHUMAaETCH AOMNONMHUTENbHbIN 3anac Ha BOJTHY.

Mpn npous3BoacTBE TpaneHusi BO BCEX Ccryvasx HeobxoouMmo 3HaTb OTMETKY
pabo4yero ypoBHS Ha y4yacTke paboT. Ha y4yacTtke unum B6nm3m oT HEro 4OmKeH NoCTOSIHHO
dYHKLUNOHMPOBATb YPOBEHHbLIA NOCT, HAAEXHO MPUBA3AHHLIA B BbICOTHOM OTHOLUEHMU K
penepam rocygapCTBEHHOrO HUBENNPOBAHKSI.

KonebaHnsi ypoBHA BOAblI NMPUHUMAKOTCA B pacyeT npu onpeaeneHun rnyouHbl
Nnorpy>xeHus Tpana.

OnpepeneHne MecTa Ha TpanbHbIX rancax, nyaHoBasi NpUBA3Ka MecT 3aeBOB
Tpana

8.2.3. PasbuBka TpanbHbIX TrancoB, BbINOSIHEHHAA C LUENb WUCKNIOYEHUS
BO3MOXHbIX MPOMyckoB (OKOH) npu TpaneHun. OnpegerneHne nnaHoBOro MOSOXeEHUS
TOYEK rancoB KOHTPONMpPYeT NPaBUNbHOCTb XOXAEHUA Tpana no rancy n obecneunsaet
reofe3n4yeckuMn JaHHbIMU OCb NPOTPaneHHOW rnosnochl.

C aTton uenbto Ha 6eperoBom yyactke (Npy HEOBXOAMMOCTU M HA MESNKOBOLbSX
akeBaTtopun) cosgaeTcsd NnaHoBoe CbeMovyHoe o060CHOBaHME, KOTOpoe  [OOSDKHO
obecneunTb KOOPAWHUPOBAHWE TpasbHbIX rafncoB, a TakkKe [MMaHOBYD MPUBSA3KY
rpaHn4YHbIX Bex obcrnegyemoro y4yacTka, 3HaKoB CyOoOXOOHOW O6CTaHOBKM U MecT
3a[eBoB Tpana.

B cnyyasx, korga TparnbHble paboTbl 3agaHbl B KOMMMEKce C ApyruMyn Buaamu
rmgporpadguyeckmnx paboTt, nnaHoBoe 06OCHOBaHME CTPOUTCA B COOTBETCTBUM C
TpeboBaHMAMU 3aaHHbIX MacwTaboB Tonorpanyeckon CbeMKN U NPOMEPOB MyOuH.



Ecnn TpaneHve BbINOMHAETCA KakK CaMOCTOSITENbHbIM BuA paboT, nnaHoBoe
000OCHOBaHME CTPOUTCH B COOTBETCTBMU C TpeboBaHnamm macwtados 1:500, 1:1000 unu
1:2000, B 3aBUCMMOCTUN OT NPOTSHKEHHOCTU N pa3MepPOoB yyacTka TpaneHud. Beibop Toro
nnn uHoro macwrtaba obocHOBbIBAeTCA B NpoekTe Mpoum3BOAcTBa paboT (mporpamme
pabor).

OnpegeneHne nnaHOBOro MOSMOXEHUA TparnbHbIX rancoB MPOM3BOAUTCA C
MCNonb30BaHNEM CMYTHUKOBOW reofesvyeckon annapatypbl AN UHCTPYMEHTarbHbIMU
NPsSMbIMK  3acevykaMmu C MNyHKTOB OOOCHOBaHWA unNn obpaTHbIMKM 3acevykamu ABYMS
CeKCTaHTamMum C Tpana (C MNOCTPOEHMEM TOHMOMETPUYECKON CETKM Ha paboumx
nnaHweTax), U3 pacdeTta noslydeHns MHTepPBanoB Mexay obcepBMPOBaHHbIMU TOYKaAMU
He cBblilwe 3 - 4 cM nnaHa.

[aHHble 3aceyek o6pabaTbiBalOTCA W HAHOCATCA Ha MAaHWeT TpaneHus.
[Mony4yeHHble npuv TpaneHuM paspbiBbl Mexay rancamm (OKHa) 3aKpbliBalTCS
AOMNONHUTESbHBIMUY TPanbHbLIMK rafnicamu.

Bce nogpobHOCTM npu npou3BoAcTBe TpaslbHbIX paboT 3aHocATCA B pabouni
XXypHan TpaneHusi, B KOTOPOM TakKKe yKa3blBaeTCsl BpEMSI Havana 1 OKOHYaHUSA Kaxgoro
ranca, rnybuvHa norpyxeHuss Tpana, paboynin ypoBeHb BOAbl, CBEAEHUS O 3ageBax
Tpana.

Bce mecta 3ageBoB Tpana ob03Ha4aTCsl HAa MecTe KOHTPOSIbHbIMU Bynkamu munm
BEXamMu, aBTOMaTuMyeckn cbpacbiBaembiMi C Tpana. ATV MecTa noanexar nnaHoBOW
npuBA3Ke W nocneayrowemy agetanbHoMy obcrnegoBaHuio (B npedenax TpanbHOM
Monochkbl), KOTOpPOE 3akni4yaeTcs B BbISIBEHUW XapakTepa 3ageBa W onpeaeneHuu
HanmeHbLUen rnybuHbl B parioHe 3aaeBa.

Mecta 3ageBOB MO BbIYUCIIEHHLIM KOOpAMHATaM HaHOCATCS Ha pabouune
nfaHWweTbl TpaneHust (0TMeYarTCa KpacHbIM LLBETOM).

[aHHble obcrnegoBaHMst U NaHOBOW NPUBA3KM MECT 3a4€eBOB Tpana CBOAATCS B
BEAOMOCTb, MPMMEPHbIN 0bpasel, KOTOPOoN NomMeLLeH B npunoxeHun K.

MaTtepuansl rugporpacdunyeckoro TpaneHus

8.2.4. B pesynbTaTe BbINOMNHEHUS rugporpaduyeckoro TpaneHus  Ans
AanbHenwen o6paboTkM W COCTaBMEHUA TEXHWYECKOro oTyeTa npeacTaBnaAlnTCcA
crnegyolmne maTepuansi:

noneBble XXypHarbl, BEAOMOCTU KOOPAWHAT MYHKTOB MO NSIaHOBOMY OBOCHOBaHMIO
naop.;

XypHan TpaneHus;

AaHHble HabnOeHUN Ha YPOBEHHbLIX NOCTaXx;

XYpHan 3aceyek TparnbHbIX raficoB U NPUBA3KM MECT 3a4eBOB Tpana u ap.;

pabounii NNaHWeT TpaneHusi, Ha KOTOPOM HaHeCeHbl BCE OMOPHblE TOYKW, ranchbl
TpaneHusa ¢ Mectamu onpegerieHun, Mecta 3a4eBoB Tpana,

BeAOMOCTb (Tabnuua) 3ageBoB Tpana (no obpasuy npunoxexus K);

cXxema MnaHoBOro OOOCHOBaHWUA, C YKa3aHMEM C KakuX MyHKTOB (MMM Ha Kakue
MYHKTbI) NPOU3BOAMIIOCH OnpeaeneHne MecT 3aeBOB;

NOSICHUTENbHAA 3anncka C ykaszaHuem Tuna Tpana (3cKn3a KOHCTPyKuun), cocTaBa
NCNONHUTENEN, CPOKOB BbINOMHEHUS paboT, cnocoba TpaneHws, Ha Kakyl rnybuHy



onyckanca Tpan un go Kakomn npe,qeanoﬁl I'J'Iy6VIHbI npotpasieH y4dacToK, K KakKoMy
NOJ1I0XKEHUIO YPOBHA OTHECEHDbI pe3yJibTaTbl TpalfieHnA, CUCTEMa BbICOT.

9. U3bicKkaHuA CyaAOXOAOHbIX TPpAacCcC U NnowanokK AnA CTBOPHbIX 3HAKOB Ha
NpPpoeKkTUupyemMbIX BoaoxpaHuUnuax

9.1. O6wme TpeboBaHUsA

9.1.1. B cocrtaB wu3biICKaHMN CyOOXOAHbIX TpacC Ha  MNPOEKTUPYEMbIX
BOJOXPaHUNULLLAX BXOOAT:

BbIHOC W 3aKpernsieHMe Ha MEeCTHOCTM OCW M TrpaHuLl CyLdoBOro Xxoga, a Takke
rpaHuL, NeCOOYNCTKMU;

pas3buBka W HMBENMpPOBKa MNUKeTaxxa MO OCu Tpacc, C nocnegyowmm
COCTaBrieHneM NpoaoNbHOro npocuns;

Tonorpaduyeckas CbeMka Tpacchbl.

"paHULbl CyaoBOro xoda BbIHOCATCA B HaTypy Ha y4yacTkax C OTMETKaMu Bbllle
NPOEKTHOro AHa, rae TpedbyeTca Npon3BOACTBO 3EMIISIHbIX paborT.

[‘paHULbl NEecCOOYUCTKM BBIHOCATCA B HATypy Ha y4vacTkax TpacCbl C JIECHOM W
KyCTapHUKOBOW pacTUTENbHOCTbIO. Ecnu cyaoBon xon, MPOXOAdlWMn B COBPEMEHHbIX
YCrOBUAX MO PYCNy PEeKU, CBOMMM KPOMKaMu MNpoXoauT Mo Cylle C OTMEeTKaMu Bbllle
NMPOEKTHOrO AHa WUNW 3areCeHHON TeppuTopun (Moanexallen pacyncTke), To 3TU YacTu
Cy[0BOro xofa noanexart BbIHOCY U 3aKpenneHnio Ha MEeCTHOCTU.

9.1.2. W3bickaHna Ha nnowiagkax Aans CTBOPHbIX 3HAKOB MPOM3BOAATCA B
cnegyrouem cocTtase:

BbIHOC W 3aKpensieHne ocu cTeopa (ecrnvm 3TO OrOBOPEHO TEXHUYECKUM 3aaHNEM,
BbIHOCY W 3aKpenseHuto noasnexaT Takke nepeaHnin u 3agHnn 3Haku CcTBopa);

pa3dbvBka W HuBenupoBaHwe nukeTaxka oT HITY (HopmanbHbIA NOAMNOPHLIN
YPOBEHb) A0 NepeaHero 3Haka 1 ganee no CTBOPY 3a Npeaenbl 3a4HEro 3Haka;

Tonorpaduyeckasl CbeMka nnoLazKku.

9.1.3. B pe3ynbTaTe NPOEKTHbIX NpPopaboToKk Ha OBOCHOBbIBAKOLWMX MaTepuanax
(Tonorpadguyeckmne kaptbl B Macwtabax 1:100000,1:50000) npoekTHOW opraHusaumen
BblJAKOTCA Crefylowmne UCXOAHble JaHHble AS1 BblHOCA Ha MECTHOCTb CYOOXOAHbLIX
Tpacc N CTBOPHbIX NSOLWaaoK:

KoopAuHaTbl YrioB NoBOpOTa Tpacchl, KOOpAMHATLI NepeaHero n 3agHero CTBOpOB.;

YrIbl U paguycbl 3aKpyriieHnsa B TOYKax NOBOpOTa Tpaccehl;

rabapuTbl Tpacc (WUMpUHA CyAOBOr0 Xo4a M NEeCOOYUCTKU, BbICOTHbIE OTMETKM
NPOEKTHOro AAHa U HOPMarsibHOro NOAMOPHOro YPOBHA BOOOXPaAHUNULLA);

KapTorpaduyeckne martepuanbl (MNU  BbIKOMUPOBKM C  HUX), C YyKasaHMEM
NOJSIOXKEeHUs Tpacc 1 NowaaokK Noa CTBOPHbIE 3HAKW.

9.14. Ha ocHOBaHUM TMOMNYYEHHbIX WUCXOAHLIX [AaHHbIX MNPOU3BOAATCSH
npeawecTByOLME BbIHOCY BblMMCAUTENbHbIE pPaboTbl NO OMNpeAeNnieHn0 3eMEHTOB
KpMBbIX Tpacc (Hadano, cepeavHa W KOHEL, KPUBOW), MUX KOOpAMHAT, OUPEKUMOHHbIX
HanpaBneHnn (YrnoB) Ha CTBOPHbIE 3HAKW, ANWH MNPAMOSIMHEMHbIX Y4aCTKOB Tpacchl,
NPOEKTHbIN MUKETaX No OCU TPacchl.

CocTtaBnsieTca MpPOEKT NPOM3BOACTBA BbIHOCA CYAOXOAHLIX TpacC M CTBOPOB.



OcHoBOW npoekTa SIBNSeTCA CXema BbIHOCA, Ha KOTOPYK HAHOCATCA BCE 3NEeMEHThI
Tpacc M CTBOPOB, reofesnyeckasi onopHas ceTb, HaMe4yarTCs TOYKM BbiIXxOoda Ha OCb
TPacChbl N BbIYUCIIAKOTCH AaHHble OS5 9TOro BbiXxo4a (ANPEKUMOHHbIE YITbl U PacCTOAHNS
Mexay nyHKTamu reogesmMyeckonm onopbl M TOYMKaMuM BbIXxo4a Ha OCb Tpaccehl),
HamMeyvalTCs CNocoObl NPUBA3KM K re0e3nYeCKUM NyHKTaM.

Mpn HeobxooMMOCTM HaMeyaeTCsa pasBUTUME reode3NYeCKUX ceTen CrylleHus
(monuroHomeTpusa, TpuaHrynauma 1-ro unu 2-ro paspsga).

9.2. BbIHOC M 3aKpenneHue CyaoXoAHbIX Tpacc

9.2.1. CypoxogHble Tpacchl BLIHOCATCA U 3aKPensISioTCA Ha MECTHOCTU MO OCEBOU
NMHUK, no BOKOBbIM rpaHMLaM CygoBOro Xoda W Ha rpaHuuax CTOMEeTPOBOW
NEecoO4NCTKM.

Ncxoast n3 1oro, YTo COBMECTHO C BbIHOCOM TpaccChl MPOM3BOAUTCSA pa3buBka U
HUBENMPOBaHUE MUKeTaXka MO OCU TpacChbl, peKOMeHOyeTCsa creaylas o4yepeaHoCTb
BbIMOMHEHNs paboT:

C MYHKTOB reofe3nyecKkon OMOpHOM CceTu, No npenBapuUTeribHO BblYMCEHHbIM
AAHHbBIM, BbIHOCATCS TOYKM, PacrnosyiOXXeHHbIe Ha OCWU Cy[0BOro xoAa, Tak, Ytobbl Takue
TOYKN SABMSANUCHL YIIIOM MOBOPOTa TPacChl UNW dfieMeHTaMmn KpuBoKM (Havano, cepenvHa,
KOHeL,), 3HaYeHUs KoopauHaT 1 NuKeTaxka KOTOPbIX M3BECTHbI U3 NPOEKTa;

no ocu CydoBOro xoAa, OT yrna noBopoTa TpacChbl UNU AOPYrov reogesvyeckon
TOYKM (BbIHECEHHOM Ha OCb Cy[AOBOro xoda), NPoKMagblBalOTCA TEOOONUTHbIE XOAbl,
TOYKM KOTOPbIX pacrnonaralTca Ha Ocu (TOYKM TeodoNIMTHOro xoda B 3TOM cCriyvae
ABNAKTCHA BblHECEHHbIMM Toykamu). OOHOBpPEMEHHO C W3MEepeHueM JIMHUA Xoda
pa3buBaeTcs nNuKeTaX, TOYKM KOTOPOro 3aKpennaTcs OepeBSHHbIMUM CTOPOXKaMMU.
TeogonuTHble Xoa4bl NPOKNaAbiBalOTCSA B COOTBETCTBMM C TpeboBaHuaMu Tabn. 5.4 ong
3aflaHHOro macwTaba CbeMku Tpacchl.

3akpenneHnio Ha MEeCTHOCTU noanexaT Yribl MoBOpOTa TpacCbl U 3NEMEHThI
KpmBbIX. Ha NpAMOSIMHENHBIX y4acTKax Tpacchl 3aKpennsaTcs TOYKN Yepes NHTepsarbl B
250 - 300 m Ha 3aneceHHbIx 1 300 - 400 M Ha OTKPbITBIX Y4acTKax Tpacchl.

3akpensieHne ToYeK Ha MEeCTHOCTU MNPOU3BOAUTCS AEePeBAHHLIMU U BETOHHbIMU
ctonb6amMuv uNM MHAMU CBEXECMNUMEHHbIX OepeBbeB, 3afdeNaHHbIMKM Nog CToNbbl, C
KPYrIioM OKOMKOW.

BbICOTHbIE OTMETKM BbIHECEHHbLIX TOYEK MO OCKU TpaccChl (B TOM YMCNE N MUKETHBLIX)
onpeaensarnTCcs U3 TEXHUYECKOro HUBENMPOBaHUS.

BblHOC rpaHuy, CygoBOro xofa W rpaHul, JIeCOOMUCTKU  MPOU3BOAUTCA C
BbIHECEHHbIX U 3aKpensieHHbIX OoceBblX Todek nog yrrnamu 90° n 270° K HanpasneHuo
ocn. PacctosiHns OO Toyek B 9TOM cnyyae onpeaensitotcs C MNOMOLLBID HUTSHOIO
fanbHomMepa Teogjonuta N0 perke. 3akpenneHne rpaHuUYHbIX TOYeK  Tpacchl
NPON3BOANTCSA TaKXKe, KaK U OCEBbIX TOYEK, AEePEBAHHbIMU UM 6eTOHHbIMKU cTonGamu.
B3ameH cTon6oB Ha rpaHuuax NecoounCTKN paspellaeTcsa genatb 3aTechbl HA OepPeBbAX
C COOTBETCTBYHOLLEN MAPKMPOBKOW KpacKom Ha 3aTece.

BbICOTHbIE OTMETKM To4eKk BblHOCa (Bepx cTtonba un 3emnu) onpenensawTcs
TaxeomeTpuyeckumMm cnocobom npu AByX NOSIOXKEHUSIX BEPTUKANbHOro Kpyra.

9.2.2. B cocrtaBe Mu3bICKaHUM CyOOXOOHbIX Tpacc npegycMmaTpuvBaeTcs



Tonorpacuyeckas cbemka B Macwrtabax 1:5000 uwnn 1:10000 c ceyeHnem penbeda
yepe3 1 M B rpaHuMuax BblHECEHHbIX Tpacc. CbemMouvHbiM OOOCHOBaHMEM cChyxar
BblHECEHHbIE HA MECTHOCTb TOYKM OCKM M OOKOBbIX rpaHWUL, TpacCbl, HAHECEHHbIE Ha
NMaHLWeTbl MO BbIMUCIIEHHBIM KOOPANHATaM.

Mpn cbemke NPOM3BOAUTCA [Na3oMepHas Takcauusa 3arnecCeHHbIX Y4acTKOB, C
yKazaHMEM Ha NnaHe nopoAbl, CPeOHEro paccTosiHue# mexay OEepeBbsiMU, BbICOTbl W
anameTpa OepeBbLEB.

9.3. BbiHOC 1 3aKpenmneHue nnowagokK nog CtBOpHbIe 3HAaKU

9.3.1. CTBOpHbIE NNOLWAaAKM pacnosiaraloTcs Ha He3aTonIsseMbIX OTMETKax (Bblille
HITY BogoxpaHunuuia) u, Kak npaBuvno (Ha TPaH3UTHbIX xogax), No oboum KoHuam
3acTBapvMBaeMoro yyactka nyTm (BCTpeudHble CTBOpbl). BCTpedHble  CTBOpbI
yCTaHaBNUBalOTCSA C pacyeToM, 4YTOObl BMOMMOCTb 3HAKOB M WX CUrHasnbHbIX OrFHEWn
obecneynBanacb No BCeW ANMHE 3aCTBOPEHHOrO yyacTKa.

[MonoxeHne CTBOPHbIX 3HAKOB LOSMKHO CTPOro COOTBETCTBOBATL HaNpaBSiEHMIO OCH
CyOOBOro Xxofa, KOTopoe [AdaHHblA CTBOP [OOMMKEeH obcnyxmBaTb B HaBUrauMOHHbIX
ycrnosusx. [lpn BblHOCE OCu CTBOpa HEOBXOOMMO COXpaHUTb 3aJaHHOe HarnpasreHue
Mexay yrnamu noBopoTa Tpacchl.

9.3.2. TllonoxeHue ocu CTBOpa BbLIHOCUTCA C MWCMNOMb30BaHWEM CMYyTHUKOBOW
reofie3an4eckon annapartypbl UM NPOroXKeHNeM TeOAOSIMTHOroO xoda OT yrfia nosBopoTa
Tpaccbl MO 3agaHHOMY [MPOEKTOM HanpasfieHnlo ocu cygoBoro xoga. [lpy aTom
NponoXxeHue xoda nNpPoOU3BOAUTCA C WHCTPYMEHTalbHbIM BeLleHneM 3aJaHHoro
HanpaeneHus (nog 180°) ocu cTBOpAa.

Toykn TeogonUTHOro Xxoda, 4dBnsAlWMecs B 3TOM Cliydae OCbil  CTBOpa,
3aKpennaTcs AepeBAHHbIMU UMK 6eTOHHLIMK cToNGamu.

TeogonuTHble XOa4bl NPOKNAaAbIBAlOTCS B COOTBETCTBUM C TpeboBaHuamMu t1abn. 5.4
ANs 3agaHHoro macwtaba cbeMK/M CTBOPHOW NoLagKu.

PanoHbl pacnonoXxeHus nnoWagoK Mo CTBOPHble 3HaKM  AOSMKHbI  ObiTb
obecneyeHbl NyHKTaMu reode3ndeckon OMOpPHOW CeTU, KOoTopble npefHasHayeHbl AN
NPUBA3KM TEOOOMUTHBIX XOOO0B, a Takke ANA BblHOCA OCUM CTBOpPa M TOYEK CTBOPHbIX
3HaKOB.

Ecnn npoekTom 3agaHbl KOOpANHATBI CTBOPHbIX 3HAKOB, BbIHOC MX NPOU3BOAUTCS C
NMyHKTOB reofe3nyeckon ceTu Mo pacyeTHbIM [JaHHbIM  (OUPEKUMOHHOMY YIiy W
paccTosiHMIO). BbIHECEHHble TOYKM B LIENAX KOHTPOMsS CBA3bIBAKOTCA Mexay cobon u
NyHKTaMu reoe3n4yeckon OCHOBbI TEOOONTUTHLIMWU XO4aMM.

[MonoxeHne 3HaKOB W HamnpasfeHust CTBOpa KOHTPONMPYETCs  YrnoBbIMU
N3MEPEHNSIMN C BbIHECEHHbLIX TOYEK Ha MYHKTbl reo4e3nyeckon OMOPHOM CETU U TOYEK,
pacnofioXeHHbIX Ha OCK CTBOPa M OCU CyJOXOO4HOM TpacChl.

9.3.3. MecTononoxeHne Kaxgoro CTBOPHOrO 3Haka 3akpennseTca MNATbi
cton6amu, oguMH N3 KOTOPbIX YCTaHaABNMBAETCS B LeHTpe 3Haka, ABa - No OCu CTBopa, Nno
obe CTOpPOHbI OT UeHTpanbHoro crtonba u gBa - Nog NPAMbIM YrIIOM K NIMHUK CTBOPA,
Takke no o6e CTOPOHLI OT LeHTpanbHoro ctonba. PacctosHua Ao pa3buBoYvHbIX CTON60B
OT LEHTPanNbHOro AOMKHbI ObITb Ha 5 - 10 M BonbLUe NPOEKTHOM BbICOTbI 3HaKa.

9.3.4. No ocu cteBopa oT HITY npounssoauTcs pasdbuveka 1 3akpenseHne nukeTaxa.



BbICOTHbIE OTMETKM MUKETHLIX TOYEK U BbIHECEHHbIX TOYEK MO OCU CTBOpa onpenensaTcs
TEXHUYECKNM HUBENUPOBAHUEM.

B cocTtaBe u3bickaHuin NpefycmaTpuBaeTcsa Tonorpaguyeckas CbeMka CTBOPHbIX
nnowagok. LunpuHa nonockl n macwtab CbeMKU YKa3bliBatOTCA B TEXHUYECKOM 3aJaHuUu.

CbeMo4HbIM 0ODOOCHOBaHMEM CryXaT BbIHECEHHble Ha MECTHOCTb TOYKM OCU
CTBOpA, HAHECEHHbIE Ha MnaHLWeTbl N0 BbIYUCINEHHbLIM KOOpAMHATaM.

Mpn cbemke NPoOM3BOAUTCA Trfla3oMepHas Takcauus 3aneceHHbIX Y4YacTKOB, C
yKasaHMeM nopoAabl, CpefHero pacCTosHUS Mexgy OepeBbsMW, BbICOTbl U AnameTpa
AepeBbeB.

9.3.5. Mpn  ycnosuu BUONMOCTU MeXady  BCTPEYHbIMW  CTBOpaMMu,
obecneymBarOLMMN CYAOXOACTBO Ha 3acTBapMBaeMOM y4yacTke MNyTW, pekoMmeHayeTcs
npousBecTn "cocTBapuBaHue" CTBOPOB. JTW HabnwOeHUs MNpPOM3BOAATCA B LeNnsax
KOHTPONSA MpPaBUibHOCTU BblHOCA CTBOPHbLIX HampaBfeHwin nyTeM HenocpenCcTBEHHOro
NnosieBOro N3MepeHns yrnoBbiX 31EMEHTOB.

HanpasneHna npoTMBOMOMOXHbIX CTBOPOB [LOSMKHbI coBnagatb. MakcumanbHoe
OTKIMOHEHNE A0MNyCcKaeTCs He CBbIe 2-X MUHYT.

9.4. MapKknpoBKa 3HaKOB 3aKpenneHus.

MaTepVIa.ﬂbl Mo BbIHOCY CyAOXOAHbIX TPpacC U 6epeFOBbIX CTBOpPOB

9.4.1. MapkupoBka cTonboB, 3akpennawLLmnxX Tpaccy CygoBOro xoaa, ocen CTBOpOB
N CTBOPHbIX 3HAKOB A0STKHA ObITb eANHOM ANns Bcero obbekta u cogepatb CBEAEHUS: O
HaMMEHOBaHMM oOpraHu3auum wnn BeAOMCTBA, BbIMOSHUBLUENH# BbIHOC, HOMEp W
Ha3HayeHue 3akpennswen TOYKKW; nUKeTax (Ona ocu Tpacchl); rod nNpov3BOACTBa
BblHOCaA. Bce Hagnucu Ha ctonbax BbIMNOMHAKTCA MacrsiHOM KPacKOW.

9.4.2. lNMpn npounsBoacTBe pa3dMBOYHbLIX pabOT MO BbLIHOCY NPOEKTa B HaTypy
coctaBnawTcsa pabouve nnaHweTbl B KapaHgawe, Ha KOTOpble HaHOCATCA Mo
KoopauvHaTam, a Takke YrfoBbiIM U JIMHEMHBIM U3MEPEHUAM BCE 3reMEHTbl pa3duBKMU.
Macwtab BblbupaetTca eaumHbin Ona Bcero obbekta. C  yKasaHHbIX MNaHWeToB
CHMUMaEeTCS KOMnu4d, KoTopas SBngeTca NPUNoXeHMEM K NpuemMocaaToqHOMY akTy.

9.4.3. lMpwn Hannymum oOTONNAHOB, C HAHECEHHBLIMU HA HUX NPOEKTOM CYLOXOAHbIX
Tpacc, y4acTKOB 3eMMSHbIX M F1eCOOYMUCTHbLIX PaboT, CTBOPHbLIX 3HAKOB, MNNOLWAA0K
CNy>XeBHOro M XXUNULWHOro CTPOUTENBLCTBA U T.M., paboTbl N0 NEPEHOCY NPOEKTa B HATypy
3aKn4atoTcs:

B OMNO3HaHUM Ha MECTHOCTM MO (POTONMaHy OCHOBHbIX TOYeK Tpaccbl W
HaBUraumoHHon o6CTaHOBKM (OCb CyAOBOro XxoAa, Yrfbl NOBOpPOTa TpPacChl, CTBOPHbIE
3HaKW) 1 B 3aKpenfeHnm Nx Ha MECTHOCTMU;

B OMO3HAHWN HA MECTHOCTWU U 3aKpensieHUM rpaHnL, Y4acTKOB 3eMIISHbIX paboT u
NECOOHUCTKM;

NnaHoBOM MNPUBA3KE K reofe3nvyeckon OMOPHOM CEeTU YrioB NMoBopoTa Tpacchl U
CTBOPHbIX 3HAKOB;

HMBENUPOBAHUM NO OCU TPacCChl;

B Npon3BOACTBE KpynHoMacLUTabHbIX Tonorpacunyecknx CbEMOK,
obecneymBalOLNX MNPOEKTUPOBAHME CTBOPHbLIX 3HAKOB, CRYXEOHOro W XUULLHOIO



CTPOUTENbLCTBA, a Takke pa3paboTKy y4acTKOB 3eMNsAHbIX paboT.

9.44. [Ona panbHenwen o0paboTKM W COCTaBMEHUA TEXHUYECKOrO OT4veTa
NnpeacTaBngalTCa creayoLwmne matepuarnsbl:

No nNnaHOBO-BbICOTHOMY OBGOCHOBaHUIO - reofesndeckasi UCXodHast CeTb, CeTu
CryLLEHNA N CbeMOYHOro 060CHOBaHWSA 1 ap.;

cxXxemMa nnaHOBO-BbICOTHOMO OBOCHOBaHMS W MNPOM3BOACTBA BbIHOCA MNpPOEKTa B
HaTypy;

Tabnuua ¢ gaHHbIMU KOOPAUHAT MPOEKTHBLIX U BbIHECEHHBIX TOYEK (YrnoB NoBopoTa
Tpacchl Cy4oBOro Xo4a, 3f1eMeHTOB KPUBbIX, CTBOPHbIX 3HAKOB);

Tabnuua KoopAuHAT WM BbICOT TOYEK OCU CydoBOro xoda W Ocer CTBOPOB/C
yKaszaHMeM Tuna 3akpennsawLmx cTtonbos;

nnaHbl Tonorpamnyeckon CbeMKU TpacCbl CyJOBOro xoda, CTBOPHbIX MnoLiafok,
y4yacCTKOB CTpouTenbCcTBa n ap.;

NPOLONbHbLIN NPOdUIb TPacChl Cy4OBOro Xo4a U 0Cen CTBOPOB;

aKT cOayn BbIHECEHHbIX TPACC U CTBOPHbIX MMOLWAanoK,;

NOSICHUTESNbHAsA 3anucka No NPoM3BoACTBY paboT.

10. CneumanbHble pabdboTbl

10.1. NepeHeceHne B HaTypy M NNaHOBO-BbICOTHAsA NPUBA3Ka
MH)XXeHepPHO-reoNIorM4ecknx BbipaboTok, reopmanvyecknx nu gpyrux Touek,
PacnonoXeHHbIX B NPUOPEXHOW 30HE N HA aKBaToOpUun

10.1.1. BbIHOC B HaTypy CKBaXXWH (TOYEK) NMPOU3BOAMTCS MOCIEe PEKOrHOCLMPOBKM
y4yacTka, OTbICKaHUS Ha MECTHOCTM MCXOAHbIX reofes3nyeckux MyHKTOB U COCTaBreHUs
NpoeKTa BblHOCA.

10.1.2. CocTaBrneHne npoekTa BblHOCa B HATypy BblpaboToK (TOYEK) NPON3BOANTCS
Ha TOW >e Tonorpaduyeckom OCHOBE, Ha KOTOPOM HaHeCeHbl HaMeYeHHble AN
npomn3BoAcCTBa BblpaboTkK, 1 3aknioyaeTcs B onpeaeneHumn cnocoba pasbuBkM U CHATUSA
C NNaHa NMMHEeNHbIX U YrNOBbIX 3HAYEHUN.

Mpy HanuuMm Ha MECTHOCTU MYHKTOB reofe3nMyeckor OCHOBbI B MpoekTax Ans
BblHOCA Ha MECTHOCTb reonormyeckmx BbIpaboTOK UM TodeKk reodmsnmyeckoro
obcrnenoBaHus, pacnofioXeHHbIX Ha 6epery, mMoryT ObiTb MCMONb30OBaHbl cregyolime
cnocoobl:

Ha OCHOBE UCMOSb30BaHUSA CYyTHUKOBOMW reofie3anyeckomn annapatypbl;

NONSAPHbIN CNOCcO6 - MO Yriy U PacCTOSAHUIO;

YrnoBbIMKU 3aceykamu C MyHKTOB reoe3n4ecKkon ceTu;

NIMHENHBbIMN 3acCeYKkaMn OT KanuTanbHbIX 30aHUN U COOPYXKEHUIN Ha 3aCTPOEHHbIX
TeppPUTOPUSIX.

Ona ckBaXwH W OPYrMX TO4YEeK, pacnosyioKEeHHbIX Ha akBaTopuu, B KadecTBe
OCHOBHOrO crnocoba BbIHOCa B HaTypy NPUMEHSIIOTCA Cnocobbi:

Ha OCHOBE UCMOSb30BaHUSA CryTHUKOBOMW reofie3anyeckomn annaparypbl;

YrNoBbIX 3aceyek C NYHKTOB reoe3nyeckon ceTu;

Mo CTBOPY, C 3aCE4YKOM C NYHKTOB reoe3nyeckon ceTu.

Ana Touvek, pacnonoxeHHblx BONM3M oT Gepera, BbIHOC MOXET NPOU3BOAUTHLCS



NONSAPHLIM CNOCOBOM C TOYEK reofie3n4eCcKon CeTU, a TaKKe No CTBOPY N PaCCTOSIHUIO.

[Mpn OTCYyTCTBMM HaA MECTHOCTU [MYHKTOB reofe3nyeckom CbEMOYHOM CeTW, Ha
yyacTke paboT Ons npou3BOACTBa BbIHOCA B HATypy (a Takke Ans nocnegytoLlen
NaHOBOW N BbICOTHOW NPUBA3KM) CO34aeTCs CbeMOYHOEe 060CHOBaHMeE.

B uensx usbexaHunsa rpydbix NpOCYETOB CHATbIE C MiaHa YrroBble U NIMHEWHbIE
AaHHble AN BbIHOCA B HATYpy noanexar npoBepke.

10.1.3. BblHOC B HaTypy 3aknto4daeTcsl B NepeHeceHnn OaHHbIX, U3SMEPEHHbIX Ha
Tonorpaguyeckon OCHOBE YrIOBbIX U IMHENHBLIX BENMMYNUH HA MECTHOCTU (puc. 4).
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Puc. 4. Cxema 3aKpeIUieHUs] aKBaTOPHHM CTBOpAaMH BHIHECEHHBIX B HaTypy GypoBbIX

Bce BblHECEHHbIE HA MECTHOCTb TOYKM 3aKPEennsaTCa 3HakaMy BPEMEHHOrO
3akpenneHus (Konbsi, TpyOkM M Op.) U MapkupyloTca. Hymepauus BbIHECEHHbIX
BbIpaboToOK (TOYEK) NPOU3BOAUTCS B COOTBETCTBMM C HyMepauuen, NpUCBOEHHON 3TUM
BblpaboTkaM B TEXHUYECKOM 3a4aHuN.

[MpOeKTHble TOYKKW, pacnosiokeHHble Ha 6Gepery, 3akpennawTcs 3HaKamu,
yCTaHaBMMBaeMbIMN Ha 3TMX TOYKaX. TOYKM Ha akBaTOpuM 3akpennsawTca 6eperoBbiMu
CTBOPHbLIMW 3HaKaMu, HaNpaBfeHNa C KOTOPbIX NepecekarnTCcsa B NPOEKTHON TOYKeE.

Mpn cnocobe 3akpenneHnsa BbIHECEHHbIX TOYEK MepecekalwmmMmm CTBOpamMu




cnegyeTt yyuTbiBaTb YCNOBUSA, BIIMSAIOLLME HA TOYHOCTb YCTaHOBKM BypOBOro rnoHTOHa B
Hame4eHHOWN Touke. K HUM OTHOCATCA:

BENUYMHA yrna B TouYke onpegeneHust (nepecedeHns CTBOPOB) OOMKHA ObITb He
meHee 30°;

pPacCTOsHUS  MexXxdy CTBOPHbIMM 3HakamMu (Ons KaXgoro CTBOpa) AOSTKHbI
obecneymBaTb HEOHBXOANMYIO YYBCTBUTENBHOCTbL CTBOpPA.

PekomeHayeTCcs pacCTosHUA Mexay TouYkamu, 3akpennswowmmm cTBop Ha bepery,
yCTaHaBnuBaTb Ha BEMNYMHY

D2

9=1725 D

roe D - paccTodHMeE OT nNepegHero 3Haka CcTtBopa A0 TOYKN BbIHOCA,

B . NOrpeLHOCTb ONpeaeneHns MecTta CKBaXKMHbl B M.

BblHECEHHbIE Ha akBaTopuM TOYKM OypeHus LOMOMHUTENBHO 3aKpPennaTCs
BEXaMu unun dynkamu.

BblHECEHHbIE B HATypy TO4YKM OypeHus caarTcsa No  akTy PYKOBOAUTENHO
reonorn4eckux (reopunamnyeckmx) pabor.

Ha yyacTtkax, roe MMmeroTca nof3eMHble NPOoKnagku, MOSoXKeHUe BblHECEHHbIX B
HaTypy CKBaXXWH COrracyeTcs C COOTBETCTBYOWMMN cnyxbamn. CornacoBaHne LOSMKHO
ObITb YOOCTOBEPEHO 3aMUCHLI0 M MNeYaTbio Ha NaHe PacnonoXeHnsa BblpaboTok.

10.1.4. Bce npoKngeHHble reonornyeckme BbIpaboTkM  (TOYKM)  nognexar
OKOHYaTesNbHOW NIIaHOBO-BbICOTHOW MPUBS3KE.

Mpn npuBA3ke KaHaB, TpaHLWENW, PacYNCTOK W OOHaXeHUM onpeaenstTcs
KoopauHaTbl U BbICOTbI MX Ha4yana, KoHLa, MOBOPOTOB U APYrMX XapaKTePHbIX TOYEK.

10.1.5. TlnaHoBoe nonoxeHune BbIPAbOTOK U reodU3NYECKNX  TOYEK,
pacnonoXeHHbIX Ha Bepery, onpegensieTca crnegyrwmumm cnocobamu:

NpW HanM4YMM Ha MECTHOCTU CbEMOYHOro 060CHOBaHNSA - MNONSAPHLIM cnocobom (no
yrny W paccTOsiHUID), YIMNOBbIMM  3aceykamum U Apyrumm  criocobamm C  Toudek
reofesnyeckon OCHOBbLI. MIamepeHust yrnoB nNpu aTux cnocobax nNpuBs3KM NPOU3BOAATCS
OAHWM NOJSTHLIM MPUEMOM, a NIMHENHbIE N3MEPEHUS - OBaXKAbI;

npu Hanuumm Tonorpaduyeckmx nnaHoB B MacwTtabax 1:500, 1:1000 n 1:2000
3aCTPOEHHbIX TEPPUTOPUI NpUBSA3Ka MOXeT ObITb NponsBedeHa NMMHENHbIMU NpoMepamMu
(He meHee 3) OT KanuTanbHbIX 34aHUA U COOPYXXEHUN, C bMKCcaunen AaHHbIX NPUBA3KN B
abpuce. JInHenHble 3aceykn OOMKHbI NepecekaTbCa B TOUKE OonpeaeneHnsa nog yrnamu,
He meHee 30°;

npwv 04HOBPEMEHHOM BbINOIHEHUKN ToNorpadnyeckon cbeMkm B maclutadax 1:500,
1:1000, 1:2000, 1:5000 n 1:10000 - meTogamMn Ha3eMHbIX CbLEMOK, C COGMAEHMEM
TpeboBaHUW, nNpeabsBAseMblX OENCTBYOWUMN WHCTPYKUMSAMU K CbeMKe TBepablX
KOHTYPOB B 3aBMCMMOCTM OT MacluTaba CbeMKU;

npu OTCYTCTBMM HA MECTHOCTWU, MNYHKTOB CbEMOYHOro OOOCHOBAHWUA (MYHKThI
YHUYTOXEHbI) AOns NPUBA3KM OYypoOBbIX CKBaXWH W ApYyrMx Toyek obA3aTtenbHo
NPoKaablBaloTCA TEOO0MNUTHbIE XOAbl. YTNoBasi HEBA3KA X04a He AOSMKHA MpeBblaTh

!
BeNMUYUHbI 13 VF (n - ymcno yrnoB B xof4e), a oTHocuTenbHas - He cBbiwe 1:1000.



B TeoponuTHble xoabl pekoMeHayeTcsl BKAoYaTb U BYypoBble CKBaXXWMHbI U TOYKM
reogmanyeckoro obcrnegoBaHus.

[Mpn npuBA3Ke TOYEK, PacrnosIOXKEHHbIX Ha akBaTopuKn, pekoMeHayeTCs:

NaHOBYID W BbICOTHYK MNPUBA3KY CKBaXWH (TOYEK) NPOU3BOAUTL B MOMEHT
npon3BoacTBa bypeHus;

NNaHoBY NPUBSA3KY NPOM3BOAMTL C KOHTpPONeM (MHOrokpaTHasi mpsmMas 3acedka c
MyHKTOB, reofesnyeckon cetn; obpaTtHasa 3aceyka CEKCTaHOM C U3MEPEHNEM TPEX YrIOB;
NosIiPHbIM CNOCOB0OM C LOMONHUTENBHON BOKOBOKM 3aceykon 1 ap.).

Ecnun no kakum-nnbo npnymHam cbeMovyHoe 0BOCHOBaHME MO yyacTKy paboT elle
He co30aHO, a OypeHue CKBaXMH Ha akBaTOpUKU YXe MNpPoM3BOAUTCHA, TO MNSIAaHOBYHO
NPUBA3KY 3TUX CKBaXXWUH NPOM3BOAAT C "YCIOBHbIX" HaOeXHO 3aKpensieHHbIX MYHKTOB,
KOTOpble B NocneaytoLwem BKIOYaTCs B CbeMOYHOE 060CHOBaHME.

10.1.6. BbicOTHas npmBsi3ka reosiorm4ecknx BolpaboTok, reopunanyeckmx n apyrmx
TOYEK, pacnosioXeHHbIX Ha B6epery, NPoM3BOANTCS:

- C CNonb30BaHMEM CNYTHUKOBOW reofie3andeckorn annapaTypbl;

- NMPOSIOXXEHNEM XOA0B TEXHUYECKOrOo HUBENMPOBAHUS, OMUPAKLLMXCS HEe MeHee
4YyeM Ha [Ba UCXOOHbIX penepa (Mapkun) Unu NyHKTa 4ONroBPEMEHHOIO 3aKpeNeHs;

- NpuM OOHOBPEMEHHOM MPOU3BOACTBE TOMorpapuyeckux CbLEMOK - MeTodamu
Ha3eMHbIX CbEMOK (MEH3YNIbHOW, TaxeOMeTpPUYeCKOW) C U3MepeHMEM BepTUKasibHbIX
YrNoB Mpu OBYX MOMOXEHUAX BepTUKANbHOro Kpyra (MnNu npuv OL4HOM MOSOXEHUN
BEPTUKANbHOro Kpyra npyv 3MeHEHUN BbICOTbl BU3UPOBaHMS).

BbicoTHaa npuBaA3ka OypOBbIX CKBaXXMH W AOPYTMX TOYEK, PaCMOSIOKEHHbIX Ha
akBaTopun, NPOMU3BOAUTCA MO AAHHBbIM OMNpeaenieHnn BbICOTHOrO NonoXeHnsa paboyero
YPOBHS U cTONBa BOAbl HAA YCTbEM CKBaXKMHbI (TOYKN).

BbicoTHOe nonoxeHne pabovero ypoBHS BoAbl oOnpegensdeTcs B Nepuoa
npomnsBoAcTBa OypeHuss NoO ypOBEHHOMY MOCTYy (MpY OAHOBPEMEHHOM MNPOU3BOACTBE
rMOPONorMyecknx unn rungporpadpudecknx paboT) nnu TEXHUYECKUM HUBENUPOBAHUEM
(ABOMHBLIMY WINendammn) oT penepoB rocygapCTBEHHON HUBESNTMPHOW CETN.

OpHoBpeEMEHHO C onpefeneHneM BbICOTHOMO MOSMOXEHUS YPOBHA MPOU3BOAUTCS
namepeHne ctonba Boabl Hag YCTbEM CKBaXMHbI. YCroBME OOHOBPEMEHHOCTN OCOBEHHO
cnegyet cobniogaTb Ha akBaTopusix, rae HabnwgalTcs peskne M3MeHEHUs Nno BbICOTE
paboyero ypoBHs BOAbl (HA MOPSIX U YCTbEBbIX y4acTKax pek C MpUNMBOOTIIMBHbIMMU
SABMNEHNAMMW, NPU NaBoAKax, NPU CrOHHO-HArOHHLIX SBMEHUAX B HMKHMX Bbedax MOC wn
ap.).

[Mpn nponsBOACTBE Ha y4vacTKe TOSMbKO reonorndeckux pabot pekomeHgyeTcs (Ha
nepuog 6ypeHns) yctaHaBnmBaTb BPEMEHHbIA YPOBEHHbLIN NOCT, BLICOTHOE MOSIOXKEHME
KOTOPOro onpegensieTcss TEXHUYECKMM HUBENupoBaHueM. B kayectBe npocTtenumx (no
KOHCTPYKUMMW) BUOOB YPOBEHHbLIX MOCTOB SABMSAOTCSA: TOYKM Ha MpuYarnbHbIX COOPYXEHUAX
(rapaHTUMpOBaHHbIE OT MNOBPEXOEHUN); WTbIPK, 3abutble B HeobcCbixatowume cBan u
Apyrve HagexXHo 3akpensieHHble NYHKTbI, YA0BNEeTBOPSOLLNE YPOBEHHbIM HabnogeHUSM.
Mocne oOkoHYaHMsa 6GypoBbiX paboT BbLICOTHOE MOMNOXEHME YPOBEHHOrO MocCTa
npoBepsieTcAa MyTeM CBSA3KM €ro TeXHUYECKMM HUBENMPOBaHWMEM C Onuxanwmmm
penepamu Unun NyHKTamu oSIrOBPEMEHHOIO 3akpensieHns.

[MpumepHbIn 0bpasel BbIMUCIIEHUSI BbICOT YCTbEB BOAHbLIX CKBaXXMH MOMELLEH B
Tabn. 10.1.



HamMeHOBaHMEe 0OBEKTa

OrMmeTka ypobBeHHOTO nocta 31.08

Tao6nuua 10.1

BeaomocTb BbIYUCIEHUS BbICOT BOAHbIX 6ypOBbIX CKBa>XuH

CucremMa BLHICOT BajsrTumnckasa 1977 r.

HanmeHo | Bpemsa npuaskn | MNokasaH | OtmeTk | Cton6 | OTmeTk | [NpMmeyaHu
BaHue aaTta Bpemsi N4 no a BOAbI, M | @ yCTbs e
TOYeK YPOBEHH | paboye CKBaXM

oMy ro H
NOCTY, | YPOBHS
cM
Oyp.26 29.08 10:30 | HuBenn | 31,05 2,20 28,8 XypHan 3
pOB.
Byp. 27 30.08 9:00 -5 31,03 1,80 29,2
Byp. 28 01.09 9:00 -9 30,99 0,90 31,1
6yp. 31 03.09 11:00 - 16 30,92 0,50 30,4 (y 6epera)
Coctasun
IMposepun

10.1.7. KamepanbHass obpaboTka maTepuarnoB MAaHOBO-BbICOTHON MNPUBSA3KK
reosiormyecknx BbIpaboOTOK (TOYEK) 3aKno4aeTCAa B BbIYMCNEHUMM KOOPAWMHAT U BbICOT
TOYEK reofe3nyecKkom OCHOBbLI, FeonorMyYecknx BbIpaboToOK, reodU3nYecknx n Apyrux
TOYEK.

Bce nonesble  XKypHambl N0 MMaHOBO-BbICOTHOMY  OBOCHOBaHWIO MU
NNaHOBO-BLICOTHOM TMPUBA3KE CKBaXWH (To4yek) noanexar nposepke. [0 AaHHbIM
MatepuarnoB BbIYUCIIEHUW COCTaBIISIETCA KaTanor KoopAuMHaT U BbICOT MNPOWAEHHbLIX
BblpaboTOK (TOYEK).

MO BblMMCNEHHBIM KOOpAMHATamM 6ypoBble CKBaXWHbl (TOYKM) HAHOCATCA Ha
Tonorpadpuyeckmin nnaH c npomepamu rnybuH ydactka. [lpu 3Tom npomsBoguTCs
npoBepka COOTBETCTBUA MOSyYEHHbIX BbICOT BblpaboOTOK (TOYEK), PACMONOXKEHHbIX Ha
Gepery n akBatopum, nsobpaxeHuto penbeda Ha nnaHe.

CpefgHue norpeLwHoCcT! B MONOXeHUU BbIpaboToK (TOYek) Ha Tonorpaduyeckom
nnaHe OTHOCUTENbHO OGNMKaNWKMX MNYHKTOB reoge3nyeckoM OCHOBbl He  OOSTKHbI
npesbiwaTte 0,5 Mm - B mMacwtabe nnaHa n 1/4 NpUHATOrO cevyeHus penbeda - B
BbICOTHOM OTHOWeEHUW. Ha nnaHax npomepoB rnybmH (Ha ydacTkax akBaTOpPWi)
AOMNYyCTUMbIE CpedHWe MOrpelHOCTU B NOMOXEHUN BbIpaboTOK (TOYEK) OonycKakTcs B
1,0 MM - B MTQHOBOM OTHOLLUEHUN U 1/2 NPUHATOrO cedYeHns penbeda - B BbICOTHOM.

Ha konuu Tonorpadunyecknx nnaHoB npu HeobXoOMMOCTU HAHOCATCHA Takke BCe
BbIpaboTkM (TOYKM), NPONAEHHbIE B NPOLUSbIE roAbl.

10.1.8. B pesynbTaTe BbINOMHEHUS paboT Mo NepeHeceHnio B HaTypy U NpuBs3ke
BblpabOoTOK (TOYEK) NpeCTaBnatoTCS:

TeXHUYeCcKoe 3alaHne C NMPOEKTOM PacrnonoXeHns BbIpaboToK (ToYek);

CXeMbl TEOAOSNMUTHBIX U HUBESTMPHbIX XO40B;

nonesble XypHarnbl (B TOM Yncne abpuckbl NpUBA30K NIMHENHBIMU NPOMepaMK);



BEAOMOCTU BbIYUCIIEHUI KOOPAMHAT U BbICOT;

KaTanor KoopauHaT 1 BbICOT, NPONAEHHbIX BbIpabOTOK (TOYEK);
Tonorpaguyeckas OCHoBa C HaHECEHHbIMU BbipaboTkamu (ToUKkammn);
NOACHUTENbHas 3anuncka.

10.2. O6ecneyeHne UHXKEHEPHO-TUAPONOrMYecknx pador

10.2.1. TloneBble UWHXeHepHO-raponorndyeckne paboTbl MNPOU3BOAATCA Ha
BPEMEHHbIX MAPOMOMMYECKMX CTaHUUSX, K KOTOPbIM OTHOCATCHA: MOpPONoCThl,
rMapoMeTpuYecKne N pycrnosble CTaHUUM.

Pa3smeleHmne rmgponorndyecknx HabnwgaTernbHbIX  MNYHKTOB  MPOU3BOAUTCS
ncnonHUTenamu ruaponorudecknx pabot. [uagporpadguyeckoe w©  reogesmnyeckoe
obecneyeHne 3akrnoyaeTcs B NPON3BOACTBE OTAESbHbIX BUOOB (MM KoMmnnekca) pabor,
BbIMOMIHEHNE  KOTOpbIX  obecneumBaeT  WHXEHepHo-rmaporiornyeckme  paboThbl
Tonorpaguyeckon OCHOBOWM M reoae3ndeckMMmn AaHHbIMK Mo Npuea3ke HabnogaTenbHbIX
nyHKTOB. K 9TMM Bugam (Kkomnnekcam) paboT OTHOCATCS:

NPON3BOACTBO PYCIIOBbIX CbEMOK Y4aCTKOB pPacnosiOXXeHNA rmapoMeTpUYEeCKUX nnm
PYCIOBbIX CTaHUWM,;

3aKpensieHMe Ha MEeCTHOCTM W reogesmyeckas npmBsska (MnaHoBasi, BbICOTHas)
CTBOPOB pPasfiIMYHOro HasHayeHusi, 6a3ncoB, OTAeNbHbIX HabnogaTenbHbIX MYHKTOB U
APYIUX TOYEK;

npomepbl rMyo6uH No rmapocTBopam, PO3MOHHBLIM 1 APYrMM CTBOpPaM;

HUBENUPOBAHNE BOAOMEPHbLIX MNOCTOB (MOCTOBLIX YCTPOWMCTB) M XapaKTepHbIX
YPOBHEN, HUBENMPOBaHME MO ype3aM BOAbl (OAHOAHEBHAs WM MrHOBEHHas CBA3Ka
YPOBHEWN);

onpeeneHne HanpaBneHnsa Te4eH C NOMOLLbIO NOBEPXHOCTHbLIX MOMSaBKOB.

CoctaB n  0ObeMbl  BblENEPEYUCNIEHHbIX  rngporpaguyeckux  pabort
onpefensTca nporpaMmMon B 3aBUCMMOCTM OT Kflacca, xapakTepa COOPYXEHUA U
CNOXXHOCTM UCCReayemMoro yyacTka.

10.2.2. PycnoBble CbeMKM Yy4yacCTKOB pPaCMoOSfiOXEHUS TMOPOMETPUYECKUX U
PYCNOBbIX CTAaHLUMI UCNOMNb3YTCSA:

COBMECTHO C ApyrMmm martepuanamv nepuoanveckmx pycrioBbiX CbeMOK, A1s
Nony4YeHns 4aHHbIX O PYyCrnoBbIX NepedopMmMpOBaHUSX;

COBMECTHO C MaTepuanamu nepuoanvecknx MNpomMepoB rMyouMH MNpUbpeEXHbIX
MOPCKMX akBaTopui Ansa nsyvyeHus gedopmauun nx aHa;

B  KayeCTBe UCXOOHbIX  MaTepuanoB  Ans  Bblbopa  OKOHYaTenbHOro
MECTOMOSIOXKEHUS TMAPOCTBOPOB, 9SPO3UNOHHBIX CTBOPOB, MAPOMNOCTOB W APYrnx
HabnogaTenbHbIX NYHKTOB.

Mpon3BoACTBO PYCrOBbIX CbEMOK (MM NPOMEPOB FMYOUH NPUBPEXHBIX MOPCKUX
aKkBaToOpuWN) BKItovaeT B cebs BCE BUAObl pabor, CBOWCTBEHHbIE
NHXXEeHepHo-rngporpaguyeckum  pabotam  (pa3Butne  reoges3anvyeckon  OCHOBHGI,
Tonorpadguyeckas Cbemka, Npomepbl rMyouH 1 ap.), MeTogmka Npou3BOACTBa KOTOPbIX
pekomeHZoBaHa B COOTBETCTBYOLNX pa3aenax Hactodwero Ceoga npasun.

[Mpy NPOM3BOACTBE PYCNOBbLIX CbEMOK CneayeT y4nTbiBaTb, YTO:

rPYHTOBbIE penepbl UM 3HAKW AONTOBPEMEHHOIO 3aKpensieHnst yCTaHaBNMBaloTCS



B Hayane n KoHLe uccnenyemMoro yyactka, B ruapoMeTPUYECKMX N 3PO3NOHHbBIX CTBOpax
N B CTBOPE rMaponocToB;

HMBENWPOBAHME MO ype3aMm BOAbl MPU OOHOOHEBHOW (MFHOBEHHOW) CBSA3KE
YPOBHEN pPeKOMeHAyeTCA Npou3BOANTL OLHOBPEMEHHO C HUBENMPOBAHWEM MO penepam
M NyHKTaMm, ONa 4ero npeaBapuTenbHO B XapakTepHbIX MeCcTax OOHOBPEMEHHO
3abuBatloTca ypesHble Konbs. Knacc HMBenupoBaHUsi yCTaHaBNMBAETCs B 3aBUCMMOCTH
OT YKINOHOB pekn (cM. Tabr. 5.2). YuntelBad, YTO Npu pycroBbIX UCCNeOOBaHUAX CBA3Ka
NPOU3BOANTCS 3a HaBUrauMil HECKOSIbKO pa3s (Npu pasfnyHbIX YPOBHSAX) B OOHUX U TeX
e TouKax, MONOXEHNE 3TUX TOYEK 3aKPENNAETCA HaLeXHbIMU CBaKaMu,

HUBENMPOBAHNEM ONPEAENATCA OTMETKN XapaKTEPHbIX YPOBHEN U Niegoxoaa.

10.2.3. BbibpaHHble Anst HabnaeHnsa rmapoCcTBOPbI, 3PO3NOHHbIE CTBOPbLI, 6a3nchl
ans otorpadmpoBaHnsa (Npu CTEPEOCHEMKE 3NIEMEHTOB rMAPOSIOrMYECKOro pexnma),
CTBOpbI AN NyCKa MeYeHbIX NECKOB M ranbkuy, a Takke HabniogaTteribHble TOYKN Ha 3TUX
CTBOpax (BepTukanu) noanexaTr 3akpenneHnt Ha MEeCTHOCTU. Tun 3akpenneHus
HabntogaTenbHbIX CTBOPOB U TOYEK BbiOMpaeTca B 3aBMCUMOCTM OT NPOAOIMKUTENBHOCTU
ux pencteusa. CTaumoHapHble  HabnwogaTesibHble  MYHKTbl  UAW  MNYHKTbl  C
NPOAOIMKUTENBHBIM NepMoaoM HabnoaeHWn noanexar HageXHOMY 3aKpenneHuto Ha
MECTHOCTU (FPYHTOBbLIE penepbl, NYHKTbl 4ONTOBPEMEHHOIO 3aKpenneHus). BpeMeHHbIMU
3Hakamu (BpeMeHHbIMWN pernepamMu) 3aKpennsaTCsa MYHKTbl C KPaTKOCPOYHbIM Nepnoaom
HabnogeHnn. Bo Bcex crnydaax Tun 3akpenrieHnsa ykasblBaeTcsl pyKoBoguTenem
rmaponornyecknx pabor.

[MOCTOSIHHbIE M BPEMEHHbIE 3HAKM 3aKPENSIEHUS YCTaHABMMBAKOTCS Bbllle YPOBHS
BbICOKNX BOA,.

HesaBucumo oT cnocoba (Tvna) 3akpenneHus, Bce HabnogaTenbHble MyHKTbI
nognexar nnaHoBOM W BbICOTHOM npuBa3ke. [1naHoBasi npuBs3ka BbIMOSHAETCA
WHCTPYMEHTAamNbHO reogesnyeckummn cnocobamm, nanoxeHHoimm B n. 10.1.5.

BbICOTHOE nonoxeHue TOYeK, 3aKpensieHHbIX T[PYHTOBbIMW penepamMmn  unm
NyHKTaMn [ONTOBPEMEHHOrO 3akpenneHus (B TOM 4ucre U pernepbl rmaponocToB),
onpeaensetca HuenuposaHuem Il nnun IV knaccoB. BbICOTblI OCTanbHbIX TOYEK (€cnu
OHW HE UCMNOMb3YITCA B Ka4eCTBE MCXOLHbIX BbICOT B MMAPONOrMiYecknx HabnogeHmnsx)
onpenensitoTcs TEXHNYECKUM HUBENMPOBAHUEM.

10.2.4. Tlo BbIOpaHHbIM ANA HabnOeHNa U 3akpensnieHnst Ha MeCTHOCTU
rmopocTBopamM, 3PO3NOHHBIM CTBOpPaM, a Takke B CTBOpax rmapornocTtoB Mpoun3BOAATCH
npomepbl rnyouH.

Mpomepbl rMybuH Mo rMOpoCTBOpPaM U 3PO3MOHHBIM CTBOPaM BbIMOSHAKTCA,
9XONI0TOM B NPSAMOM M 06paTHOM HanpaBnEHUSNX.

MnaHoBoe nonoxeHne rmMybuH Ha npodunax onpegendeTcsa  OByMs
WHCTPYMEHTaMM NPSMbIMU 3acedkamMu C NMYHKTOB reoe3nyeckon OCHOBbI. HarnpasneHue
CTBOpa SBMSAETCS MNEPBUYHBbIM KOHTPOMEM MNSIAHOBOW MNPUBSA3KM MNPOMEPHbIX TOYEK.
PacctosHue mexay Toukamu onpegeneHnin He JOMMKHO NpeBbIaTh Ha nnaHe 3 - 4 CM.

Beperosasi 4acTb 3PO3MOHHLIX CTBOPOB COCTaBMNSAETCA MO AaHHbIM pa3dmBKN K
HMUBENNPOBAHUS MUKETHbLIX TOYEK.

10.2.5. HuBenupoBaHue rmaponocTtoB (MOCTOBLIX YCTPOMCTB) U HUBENMPOBAHME MO
ypesam Boabl (OOHOOHEBHAast UM MrHOBEHHasi CBSi3ka YPOBHEW) MNPOM3BOAUTCA B
COOTBETCTBMM C NpaBunamMmu, npuBeaeHHbIMU B 1. 5.4.22 n 7.6.4.

10.2.6. W3mepeHMe CKOpoCTEN W HanpaBneHnss TEeYeHMn C  MNOMOLLbHO



NOBEPXHOCTHbLIX MOMSaBKOB MNO3BOMSAET MOMYyYMTb MfaH MOfisl CKOPOCTEM Ha BCEM
nccrneagyemom yyacTtke.

Mpn HEBO3MOXHOCTU HENPEPbLIBHONO HabNOEHUss Ha BCEM Yy4acTKe MYyCKOB
nonnaBkoB, OH pasbuBaeTca Ha 2 - 3 oTpe3ka C CaMOCTOSATESIbHbIMU MYCKOBBIMU U
KOHLUEBbLIMW CTBOpPaMU AN KaXOoro oTpeska, NepekpbiBaloWuMn apyr gpyra Ha CTblke
OTPE3KOB.

KonnyectBo nyckaemblX MOMMaBKOB W WX pasfeneHve no pycny 3aBuUCUT OT
LUMPUHBI PEKN U CIIOXKHOCTU CKOPOCTHOMO peXnma rnoToka (CXOXAEHUe Nnu pacxoxgeHue
CTPYH, KOCble CNuBbLI BOAbI U T.M.).

Tpaektopusa OBWXKEHUs MonfaBka onpefensieTca Nno AaHHbIM reoges3nyecknx
onpenesieHn ero MEeCTOMNOSIOXKEHUS B ONpedesieHHble MNPOMEXYTKM BpeMeHu. Kak
npaBuno, MECTOMNOSIOXEHNE MNOMMNaBKoOB oOnpeaenseTrca CcrnocoboMm OAHOBPEMEHHbIX
WHCTPYMEHTAarbHbIX 3aceyek, BbIMOMHAEMbIX C MYHKTOB reo4e3ndeckor OCHOBbI Yepes
paBHblE NPOMEXYTKN BpemMeHn. OQHOBPEMEHHOCTb 3aceyek MOXET OCYLLEeCTBATLCSA
CUrHanamm c CconpoBoXxAatowen MonnaBoK foAkM, No KoOMaHgam Mo paguocBs3vN U
apyrmmm - crnocobamu, B TOM 4ucCre npueMHuKkamn rnobanbHbiX HaBUrauMOHHbIX
CMYTHUKOBLIX CUCTEM. B OTAENbHbIX Crnyyasix Ha pekax CO CMOKOMHbIM TeYeHUeM,
MECTOMNOSIOXKEHNE MONNaBKOB MOXET ObITb onpegeneHo cnocobomMm nepecekaroLmx
BOOOTOK CTBOPOB (MPUBA3AHHLIX K reoe3myeckon OCHoBe) U BOKOBOWM 3aCeYKON OAHUM
WHCTPYMEHTOM. B MOMEHT nepeceyvyeHns MnonsaBKkOM CTBOpa MPOU3BOAUTCS 3aceyka u
perncTpupyeTcsi Bpemsl.

Mo gaHHbIM 3aceyvek COCTaBMSETCA MfiaH TPAaeKToOpU OBWXKEHUS MOMNfaBKOB, Ha
KOTOPOM yKasblBaeTCsA gata npou3BofcTBa paboT, Bpemsi (MNu MHTepBanbl BPeMEHW)
NPOW3BOACTBA 3aceyek, OTMETKN YPOBHS MO rMaponocCTy.

10.3. CbeMka noABOAHbIX KOMMYHUKaLMA U COOPYXKEHUN

10.3.1. Cbemka paHee TMOCTPOEHHbIX MOA3EMHbLIX CETEM U COOPYKEHUN
NPOU3BOANTCHA C LESiblo orpefeneHns Mx MecTOMOSIOXKEHUA Ha Tonorpauyeckux u
NPOMEPHbIX MflaHax, co3gaBaeMblX AS1S PeLlleHNa pasfnyHbIX MHXEHEepHbIX 3agad npuv
NPOEKTUPOBaHNN, CTPOUTENBCTBE N SKCMNIyaTaumm o6 bHEKTOB.

[Mpn vHXeHepHOo-rMaporpaUyYecknx M3bICKAHUSAX CbeMKa MOA3EMHbIX CeTen W
COOpPY>XEHUWN BbINOSHAETCS:

Ha y4yacTkax MNPOMbILUSIEHHbIX MNPeanpPUATUN U TMOPOTEXHUYECKUX COOPYXKEHUN
(CP3, rpysoBble U naccaxupckue rnopTbl U T.n.) NpU OTCYTCTBUM WS HEOOCTaTOYHOM
MNONHOTLI (MM TOYHOCTK) NIIAaHOB NoA3eMHbIX ceTen. CbeMKU NMOA3EMHbIX CeTEN Ha 3TUX
y4acTKax BbIMOSIHAKTCA:

AN1S Lenemn nx pekoHCTPYKUUU U pa3BUTUS;

Ha Yy4vacTkax nepexodoB MarucTparnbHbIX TpyobonpoBoAOB unuM  KabernbHbIX
NPOKadoK Yepes3 peku, BOOOXpaHMNUWaA U gpyrue BOAOEMbl AN HaHEeCEeHUs UX Ha
nfiaHbl B KAYeCTBE CNpaBOYHOro MaTtepmana.

10.3.2. K marnctpanbHbIM Npoknagkam, nepecekarowmm BogOEMbI, OTHOCATCS:

TpybonpoBoabl, MNpedHasHa4yeHHble ONA TPaHCNoOPTUPOBaHWA rasa, HedTn u
OPYrnX TeXHUYEeCKUX XWOKOCTEeW, a Takke BOAbl, CTOYHbIX BoA M Tenna. [lepexogbl
TPy6ONpoBOAHbLIX NPOKNAL0K Yepes BOAOEMbl MOTYT BbiTb BbINOSTHEHbI B AOKEpaX;



nepexobl kabenen anekTpocHabXeHUs N ANEKTPOCBA3N BbIMOSNHAKTCA B AtOKepax
Unn No gHy.

B komnnekc paboT No BLIABMEHWIO B HaType WM NOCNeayruen CbeMKEe 3TUX
NPoKnagok BXoaaT:

cbop M M3yvyeHWe BCEX UMEIOLIMXCA MaTepuanoB MO NOA3EMHbIM (NOABOAHLIM)
ceTaAM Ha AaHHOM Yy4acTke;

PEKOrHOCLMPOBKA Yy4acTKa;

cbemka 1 obcrnegoBaHne MMEKLLNMXCA BbIXOOOB Ha NOBEPXHOCTbL OeperoB kamep,
Konoaues U T.M.;

B HeobOXoOguMMbIX Criydasx BCKpPbITUE MNOA3EMHbIX (MOABOAHLIX) MPOKMagoK B
TpaHLwesx Ha 6epery n Ha akBaTopun U nocneayrolas CbeMKka BCKPbITbIX MPOKNAaaoK,;

onpegeneHne MecTonosiokeHnss 6e3KoNoAe3HbIX MNPOKNaZoK C  MOMOLLbHO
WMHOYKUMOHHBIX NPMBOPOB 1 NpMBs3Ka TOYEK onpeaeneHnin (Ha 6epery n aksatopumn).

10.3.3. CBegeHusi O HannuMm noAa3eMHbIX MPOKNagoK B panoHe paboT wu
NPUHAONEXHOCTU UX 3KCNIyaTUPYHOLWLMM OpraHu3auusmM nosyvatTcs B KOMuTeTax no
rpagoCTPOUTENBLCTBY M apxmutektype (06nacTHbIX, KpaeBbiX), Y FOPOACKMX U PaNOHHbIX
apXUTEKTOPOB.

C6opy 1 n3y4eHuto nognexar:

NCMNONHUTENbHbIE CLEMKMU;

npeablaywme Tonorpaduyeckme CbeMKM, B TOM YUCIIE€ CbEMKN M NSiaHbl NPOMEPOB
rnybuH, BbLINOMHEHHbIE ONA COCTaBMEHUA MpPOeKTa nepexoga AaHHOW MarucTpanbHOM
NpoKnagkun Yepes BoAoeEM (BOAOTOK);

yTBEPXOEHHblIEe MNPOEeKTbl Ha cTagum pabouyero npoekta unn  paboden
AOKYyMeHTauun.

3anpoeKkTMpoBaHHOE MOSIOXKEHNE NPOKNagoK (B OTAMYME OT WUCMHOSTHUTENbHbIX
CbEMOK), M3-3a BO3MOXHbIX OTCTYMNSIEHMA OT MNpoeKTa, He MOXeT oTpaxaTb ero
AENCTBUTENbHOE MOMOXeHne B HaType u TpebyeT aetanu3aumm npu CbEMOYHbIX
paboTax.

Mo maTepuanam W3YYEHHOCTM COCTaBMSAETCS CXemMa noA3eMHbIX (NoABOAHbLIX)
NPOKaaoK.

Mpn  OTCYTCTBMM  MaTepuanoB  MCMOMHUTENbHbIX CbEMOK, B  KayecTBe
Tonorpauyeckorn NOAOCHOBLI ANt CXEMbl NPUHUMAOTCA Tornorpagouyeckne CbeEMKU U
nfaHbl NPOMEPOB rMyOuH, BbINOMHEHHbIE AN COCTaBMEHUS NPoeKTa nepexoda AaHHOM
Npoknagkn 4epes BOAOEM (BOOOTOK) wnv gpyrne martepuansl npenblaywmnx Cbemok,
BbIMOSTHEHHbIX HA 3TOM y4acTKe.

Ha cxemy HaHOCUTCA MONOXEHWE MPOKMagok (N0 UMeWUMCs OaHHbIM - UX
NPUBA3KM K KOHTYpaM MECTHOCTU WAW MNyHKTaM reoge3nyeckon CceTn) unu
npegnoniaraemoe nosioXXeHue (Npy OTCYTCTBMM AaHHbIX MO NPUBA3KE) NPOKNagokK N BCEX
COOPYXEHUN Ha HUX (Kamep, KONogueB M T.M.); yKa3blBaeTCA HasHa4YeHWe MNpPOoKagok u
HaMMEeHOBaHME IKCMNyaTUPYHOLLLEN OpraHn3aumm.

10.3.4. PekorHocumpoBKa y4acTka npounsBoguTCS C LieSbo BbIABEHUS MPOKNagokK
B HaType, yCTaHOBMEHNs obLien cxembl NoaBOAHbIX MEPEXOLAOB N B3aUMOCBS3M MeXay
UX 3remMeHTamu, Ons  YTOYHEHUA [OaHHbIX  MECTOMOSIOXKEHUs MPOKMagoK  Ha
npeaBapuUTENbHOM CXeMe, a Takke Ans onpegeneHnsa pabot no wypdoBaHuio (B
npenenax 6eperos 1 Ha akBaTopumn) U BLIDOPE METOAA CHbEMKM.

PekorHocuupoBka M Bce nocnegywowme paboTbl NPoM3BOAATCS COBMECTHO C



npeacTaBUTENAMM IKCMNYyaTUPYIOLLIEN OpraHn3auunu.

Hanuune nepexogoB 4epe3 akBaTOPUIO Ha MECTHOCTM  XapakTepusyeTcs
cnegyrowmmm npusHakamu:

y4yacCToOK nepexoga obcTaBrneH OeperoBbiMM 3HaKamu, yKasbiBalOLWMMW XapakTep
nepexoga (NoABOAHbLIN, HAABOAHLIN);

TpybonpoBOAHbLIE MPOKNA4KM - pPacrofioXeHHbIMM Ha ©Oepery Kamepamu,
Konoguamu u T.n., C pasMeLLeHHbIMUE B HUX apMaTypour Ans NepekpbITUS U OTKIIHOYEHS;

kabenbHble NpoKNaakn - kabeneykasaTensimu, NPOCaaKon rpyHTa u T.n.

O6HapyXeHHble NpU OCMOTPE TOYKM MPOKIAAKN 3aKpennawTcsa OepeBSAHHbIMU
konbsaimn. Mmetowmecss Ha Geperax konodubl M Kamepbl nogsBogHoro tpybonpoBoaa
BCKPbLIBAKOTCA U ONpeaensieTcs OPUEHTUPOBKA NPOXOAALLMX B HUX NPOKIaaoK.

[Mony4yeHHble NpU OCMOTPE AaHHbIE HAHOCATCS Ha paHee COCTaBIIEHHYIO CXEMY.

10.3.5. O6cnepoBaHue NPoOKNagok, MMEKLWNX BbIXOAbl HA NOBEPXHOCTL (Konoaubl,
Kamepbl W T.n.), uenecoobpasHo Npou3BOAUTbL B MpPOLIECCE pPEKOrHOCUMPOBKN. B
npouecce ob6cnefoBaHMsa YCTaHaBnMBalOTCA rabaputbl U TEXHUYECKOE COCTOsIHME
COOPYXEHUN, a Takke Hanuyue, HasHayeHue, KONMYecTBO, HanpasneHue, anameTpbl
TpybonpoBoaoB U rinybnHa nx 3anoXeHns OTHOCUTENBbHO obevaexk.

CbemMka aneMeHTOB MOA3EMHbIX MPOKNa4oOK MPOU3BOAUTCS B COOTBETCTBUM C
TpeboBanuamn CI1  11-104-97, wuvacte |l. "BbINOfIHEHME CBLEMKM MNOA3EMHbIX
KOMMYHUKAUUMA MPU  NHXEHEPHO-TE0OE3NYECKMX WM3bICKAHUAX Ona CTpouTenbcTtBa" u
"VIHCTpYKUMM MO CbEeMKEe W COCTaBMEHWUIO MMaHOB MOA3EMHbIX KOMMYyHukaumn" (MYTK
CCCP. - M.: Hegpa, 1978).

10.3.6. MecTononoxeHne TpybonpoBoaoB M KaberibHbIX NPOKagoK B npegenax
BeperoB MoxeT 6bITb onpeaeneHo NHAYKUMOHHBIM METOAOM M Npu nomowm wypdos. Ha
aKkBaToOpusiX MOSIOXKEHME NPOKNagoK onpeaensieTca MNpenMyLecTBEHHO METOAO0OM
pa3mMbiBa MOKPbLIBAIOLErO MPOKMadKM Cnos rpyHTa C MCNOSib30BaHWMEM BOAOSA3HOM
CTaHuuMM. 3JTO CBA3A@HO C TeM, 4YTO MHAOYKUMOHHbLIM MeTon, BBMOY MNIOXOu
31EKTPONpPOBOANMOCTN PEYHON U 03epHON BOAbl MarioadeKkTUBEH.

MecTa 3aknagku wypdoB (TpaHLen) Ha 6eperoBbixX y4acTkax U MecTa pa3mbiBOB
FPyHT@a Ha akBaToOpMM HaMeyarT nocrne TWaTenbHOro W3yyYeHus MaTepuanos
npeaBapuTeNibHOr0O M PEKOrHOCUMPOBOYHOrO obcnenoBaHMst U onpoca TEXHUYECKOro
nepcoHarna opraHu3aunin, SKCNyaTUpyrLWmx JaHHbIE NPOKNaaKu.

KonnyectBo wypcoB (MU MeCT pasmbiBa) M MecTa MUX 3akfagkm OOSTKHbI
obecneunTb onpeaeneHne MecTononoXeHust npoknagok. OCODEHHOCTLID NnepexoaoB
TpybONpoOBOAHbLIX  MPOKNAAOK  4Yepe3  pekn, BOAOXpaHMNUWa  sBRAdeTcs  UX
npaMonuMHerHocTb (6e3 yrnoB wmsnoma). KabenbHble Npoknagku Takke nepecekarT
BOAOEMbl MPSIMOSIMHEMHO, HO MNpu BbIXxo4e W3 Boabl (Ha Oeper) agenakT neTnu,
obpasytoLne HeobxoanMbIN B OTAENbHbIX Criyvasix 3anac kabens.

[MnaHoBOE NOMOXEHNE TOYEK, BbIABNEHHbIX WYypdoBaHNEM UNN Pa3MbIBOM FPyHTA,
onpegensietca cnocobamn, wu3noxeHHsiMn B n. 10.1.5. [Ons 3Toro Ha y4vacTkax
akBaToOpuU, B MecTax onpenerieHnin C MOMOLLbD BOAOMNA30B YCTaHABMBAKOTCA BEXM
(nnun Bynkn), KOTopble NoasiexaT NIaHOBOW U BbICOTHOW NPUBA3KE.

10.3.7. OnpegeneHne MecTonosioXXeHUs MHAYKUMOHHBIM CNocob6oM Npon3BOANTCS
npu  nomowm  Tpaccouckatenem# u  Tpybokabeneuckatenen. Hambonbliee
pacnpocTpaHeHne B HaCcTosILLEE BPEMS HA MPAKTUKE MNONYyYUnu:

Tpybokabeneunckatens "CTAJIKEP"



n "CTANKEP-2";

NMONCKOBO-AMarHOCTUYECKMI komnriekc "Abpuc';

TpaccouckaTtens cepumn FM 9800

(dbnpma SebaKMT);

TpaccouckaTtesb cepumn Easyloc

(dbnpma SebaKMT);

TpaccouckaTtens cepumn FL 10

(dbmpma SebaKMT).

Takke ncnonb3yrTca MoANGUKALNN OTEYECTBEHHbIX NPMBOPOB NPOLLbIX NET:

Tpaccouckatenb (Tpybokabenenckatens) TIK-1;

kabeneuckartenb UMN-7-TKW;

Tpybokabeneunckatenb UMKT-69;

Tpybokabeneunckatenb UMK-2M;

Tpybokabeneunckatens UMK-5,

MHOrve gpyrue npubopbl NoOUCKa NPOKIaA0K MHOCTPaHHbIX OUPM.

MoapobHble TexXHMYeckMe XapakTepUCTUMKM, a Takke YCTPOMCTBO W MNPUHLMN
paboTbl 1 Apyrne gaHHble 0 Npubopax NpuBedeHbl B NacnopTax, BXOASALWMX B KOMMSIEKT
npubopa.

11. OCcHOBHbIe npaBura no TexHnKe 6e3onacHoOCTU Npu NpPon3BoACTBE
ruaporpacdpuyecknx padbort

11.1. O6Gwme TpeboBaHUA

11.1.1. OTBETCTBEHHOCTb 3a cobniogeHne npaBusl MO TeXHWKe 0e30macHOCTU
HecyT HenocpenCTBEHHble pykoBoauTenn paboT, KoTopble 00s3aHbl opraHu3oBaTb U
obecneunTb Be3onacHble yCNoBus Tpyaa Ha U3biCKaTenbCkux paboTax.

11.1.2. Bce pabOTHUKN M3bICKATENbCKUX NApPTUN (3KCNeguunin) OOSMKHbI NPOUTU
obyyeHne 6e3onacHbiM MeTogamM paboTbl M MHCTPYKTaX MO TexHWKe 6e30rnacHOCTU
NPUMEHUTENBHO K YCMOBUSIM MECTHOCTU, oObekTam paboT M MCNoMb3yemMbiM Mpu
npou3BoAcTBEe pPaboT TEXHMYECKMM W TpaHCNOpPTHbIM cpeactBamM. PaboTHukKM, He
npowenwme BBOOHOrO WHCTPYKTaXa MO TexHuke ©6e30nacHOCTM W UHCTpyKTaxa
HenocpeaACTBEHHO Ha paboyem mecTe, K paboTe He JonycKatoTCs.

11.1.3. Jlnya, obcnyxuBawuwme 9NEKTPOYCTAaHOBKU, MeEXaHU3Mbl, pasfnyHble
YCTPOWCTBA, KaTepa W NOAKW, A0SMKHbl MMETb YAOCTOBEPEHUSA, AONYCKNU N AUNSIOMbI Ha
npaBo MNpoBeAEHNA COOTBETCTBYHOLWMX paboT, obcnyxmBaHna wu  ynpaBneHUs
MeXaHu3mMamu, maliMHaMmmn, MOTOPHbLIMW NTOAKaMU, KaTepamu.

11.1.4. MNpw BbINONHEHUM paboT Ha akBaTopumn (BoAHOM O6beKTe) Bce paboTHUKM
OOJTKHbI HA4EeBaTb CTPAxXOBOYHbIE (CNacaTesibHbIE) XUNEThI.

11.1.5. Bce paboTHUKK, BbLIMNOMHAKOLWME  WUHXEHEPHO-Tnaporpaduyeckme
N3bICKAHUSA, OOIMKHbI:

yMeTb nnaBaTtb, FPECTU, ynpaBnsaTb rpebHon Noakon, 3HaTb NPUEMbl CraceHus
yTonawuwmx 1 yMeTb OKasbliBaTb MOMOLLb NPU HECHACTHbIX CNyYasx;

XOpPOLWO 3HaTb CBETOBble W 3BYKOBblE CUrHambl, MPUMEHSIEMblE Ha cydax, W,
npexne BCero, BbI3blBHbIE M aBapuWHbIe CUrHanbl W curHanbel TpeBorn "YenoBek 3a



dopTom".

11.1.6. CnacatenbHble MNPUHAONEXHOCTU (KUNETbl, KPYrn, HarpyaHukn wn ap.)
OOJTKHbI €XXEerogHo NpoBepsTbCs (Nneped HavyanomMm HaBurauumm) cneyuanbHONn KOMUCCUEN
N ucnbiTeiBatbcA. NpoBepka n ucnbiTaHNe OPOPMAATCHA akTOM, KOTOPbIA XpPaHUTCA Y
HavarnbHWKa akcneanumm (napTun).

11.1.7. W3bickaTenbckme paboTbl MNPOM3BOAATCA TOMbKO Ha MNnaBcpencTsax,
3aKpensieHHblX 3a akcneguumen (naptuen). 3anpelwlaeTcs nonb3oBaTbCca AN
npoussoacTea paboT crnyvyamHbiMK (YacTHbIMMK) nogkamu. Npu BbINOMHEHUM BCceX paboT
Ha NoaKe HasHavaeTcsa cTapLunm.

11.1.8. lNpun nepeesgax nNOAeN 1 rpy3oB 1 BCcex Buaax paboT Ha nogke unm katepe
AOIMKHO HaXoOUTbCS HE MeHee OBYX YENOBEK.

11.1.9. HecuacTHble cnyyaM Ha NPOU3BOLCTBE [OSMKHbI paccnegoBaTbCs U
yunTbIBaTbCA B COOTBETCTBUM C "lNONIOXKEHMEM O paccrnegoBaHUM U y4eTe HeCcHacTHbIX
crny4aeB Ha npous3BoacTBe".

11.1.10. B BegomcTBax u opraHM3aumnsix, BbINMOJTHAOLWNX U3blCKaTeNbCKMe paboThl,
AOITKHbI ObITb paspaboTaHbl NOAPOOHbIE WMHCTPYKUMW MO OXpaHe Tpyda ONA KaKaow
npogeccum n OMKHOCTU C Y4ETOM KOHKPETHbLIX YCNOBUI 1 cneundukmn pador.

11.2. OpraHusauus nareps

11.2.1. lNpun GasnpoBaHUM uM3bICKATENbCKON MNapTUM Ha OpaHaBaxTe cneayet
pykoBoactBoBaTbcs "lpaBunammu 6e3onacHOCTM Ha cygax pedHoro nota" (M.:
TpaHcnopT, 1977).

11.2.2. bpaHgBaxTbl  OOMKHbl  ObITb  obBecnevyeHbl  NPOTUBOMNOXKAPHbLIM
obopynoBaHneM (OrHeETyWMUTENW, NEeCcoK, foMbl, fionaTtbl, Bedpa M T.M.) U 3anacom
crnacaTesbHbIX XXMUMETOB Mo YNCy pabOTHMKOB NapTUN.

11.2.3. bpaHaBaxtbl ¢ 06omx 6OPTOB AOIMKHbI UMETb CrnacaTesfibHbiA feep Ha
BblcoTe He b6onee 0,15 M Hag Bogon.

11.2.4. Bce nOKW, MPOEMbl, BPEMEHHO OTKPbITble OTBEPCTUS AOSMKHblI ObiTb
OrpakaeHol.

11.2.5. bpaHgBaxta pfomkHa ©OblTb obopygoBaHa Tpanamu (CXOOHAMU) U
nnowagkaMmn Ong nocagky 1 BbiCaaKu NM0AEN Ha KaTtepa U Nogku, a Takke Ansg norpysku
N BbIFPY3KN MHCTPYMEHTOB U obopyaoBaHusa. CxogHu (Tpanbl) Ana nepexoda nogen Ha
Geper 4OMKHbI UMETb LUMPUHY HE MeHee 50 CM 1 OBYXCTOPOHHEE fIEEPHOE OrpaXKaeHme.

11.2.6. lNpun pacnonoxeHun narepa Ha Gepery BblbupaloT mMecTto yaobHoe Ans
noaxona KatepoB U N0J0K, BbIFPY3KM MMYLLLECTBA W JIMYHOrO COCTaBa.

MecTto ansa nareps OOMMKHO ObiTb CyXMM M YUCTbIM OT XBOPOCTA, BarnexHuWka u
cyybeB. [anaTtku okanbliBalOTCA kKaHaBaMu, YTOObl BOA4a He CTekana BHYTpb nanaTtku; sma
ANs NMeBbIX 0TOPoCoB 1 yBopHble pacnonaratotcs He 6nuke 30 M OT nanaTok.

11.2.7. 3anpeliaeTca pas3buBaTb narepb B 30He pasnuea pek, B6MM3M rpaHuy
NPUIIMBHON WAW HArOHHOW BOJSIHbI HAa MOPCKUX Mobepexbax M B ApPYyrux Mecrtax,
NoABEP)KEHHbIX 3aTOMNMEHNIO BOAOW.

11.2.8. XpaHeHne [CM paspewaetca B CTaHOAPTHOW 3aKpbiTOM Tape Ha
nnowagkax, pacCYMLLEHHbIX OT PaCTUTENBbHONO NOKPOBA U OKaNMITEHHbIX MONOCOWN FpyHTa
(6e3 pacTuTenbHOCTM), WWMPUHA KOTOpPbIX He MeHee 1,4 M MM Ha cneunanbHbIX



NOHTOHax (Ha BoAgE), KOTOpble ycTaHaBnNuBaroTcsa He bnuxe, yem B 30 M OT BpaHaBaxThl,
N HMWKe ee no TeyeHuto. XpaHeHue n nepeso3ka CM Ha GpaHBaxTax KaTeropuyecku
3anpeLiaeTcs.

11.2.9. KynaHne paboTHMKOB NapTuu NPOM3BOLAUTCHA C paspeLLeHUss HadanbHUKa.
HasHavyaeTcsl OTBETCTBEHHbIM 3@ opraHmsauunio u obecnedyeHne 6e30NacHOCTU KynaHus.
pynna Kynawwmxcs OOSMKHA WMeTb cracaTeflbHble cpeactBa, npu HeobxoaumMocTu
opraHm3yeTcs OeXYpCTBO crnacaTesfibHOW LUMIONKKW B panoHe KynaHus. MecTo KynaHus
BblbupaeTcsa B npubpexxHom nosioce. 3anpeLiaeTcs opraHn3oBbiBaTb KynaHMe B MecTax C
ObICTPbIM TEYEHNEM U B panoHax Cy4oBOro xoda. 3anpeLlaercs HelpsaTb ¢ 6opTa cyaHa,
a Takxe KynaTbCs B HenocpeacTBeHHOM 65IM30CTH OT cyaHa.

11.3. Nepexoabl n nepeesabl Ha y4yacTke paboT

11.3.1. Mpun paboTe B ManoobXuTbix panoHax M3blCKaTesrbCKoe noapasneneHue
AOIMKHO MMeTb 0b6s13aTenbHOE aBapuNHOE CHapshKeHWe, BKNoYaroLee: MmanorabapuTHyto
pagmMocTaHUuIio ansa cBA3n ¢ 6a3oBOW paguMocTaHumMen, KapTy MECTHOCTU, BbiBEPEHHbIN
Komnac, anTteyky, Cnuykn (B BOAOHENPOHMLAEMON 060M04Ke), HENPUKOCHOBEHHbIN 3anac
NPOAOBOSNBLCTBMA, HOXW, TOMOPbI, BEPEBKY W T.N. BbIxog niogen n3 pacnosiokXeHus
napTum B ManoobXWUTbIX paMoHax paspellaeTcs TOMbKO rpynnonM He MeHee [BYX
YenoBekK.

11.3.2. lpn nepexoae yepes 6onoTa YneHbl bpuragbl AOMMKHbI AEpPXaTbCA BMECTE
ONs okasaHua gpyr gpyry nomowm. [lepegBuxeHne no TOMSAM U MapsM  OOSHKHO
npousBoanTbCs "cnen B cnea” ¢ uHTepBanom 2 - 3 M 1 ¢ 0b6s3aTenbHbIM NPUMEHEHNEM
OXPaHHbIX LIEecToB M BepeBOK. [pn nepexone TopsaHbIX B0noT, o6pasoBaBLUNXCS Ha
MecTe BObIBLLIMX 03ep, xoabba "cnepn B cnea” He gonyckaeTcs.

B cnydasax nposarna B "OKHO" crniegyeT, He Aenas pes3knx OBWXKEHUN, aepxaTbCs 3a
narky, nonoXxeHHyt norepek "okHa". BelpyyaTb npoBanuBLIerocs Hago C YyCTOMYMBOIO
MecCTa npy NOMOLLM BEPEBKN U ONTMHHOIO LWecTa.

11.3.3. Bo Bpems rpo3bl nonesble paboTbl U NepenBMKeHNEe NpekpaLlarTcd, noau
YKPbIBAIOTCS B MOMELLEHNAX UM 3aHMMatoT 6e30nacHoe MeCcTo Ha MondHe, Ha yyYacTkax
Monogon nopocnun (6e3 pgepesBbeB). MeTannuyeckne npegmeTbl CKMagblBalOTCA B
CTOPOHE OT NIoAeWN.

11.3.4. K ynpaBneHnto MOTOPHbIMK NTOAKaMU UNU KaTepamMu OOrMycKakTcs Nullb
crneunanbHO NOAroTOBIEHHbIE NNLA, UMEKLME Ha 3TO YAOCTOBEPEHME.

11.3.5. Bce nogku v WNKOMNKK, UCNOSb3yeMble B U3bICKATENbCKUX NapTUSX, LOSMKHbI
yooBneTBopATb TpeboBaHuaM OGesonacHocTU. Ha nogke porkeH ObiTb cregylowmin
WHBEHTapb: MOSIHbIN KOMMJIEKT BECesi, YKITHOUYMH, OMOPHbIA KPIOK, CUrHanbHbIN ooHapb,
KOBLLI OTfMBa BOAbl, ban vunuv uenb AN8 ydarnku, SKOpb-KOWKa, crnacaTernbHbIA Kpyr,
dnar, oTMawka. Ona 3agenku nNpobovH B nogke AOMMKEeH HaxoAUTbCSA 3anac naknu u
KyCkn bpeseHTa.

Kpome nepeymcrneHHoro MHBeHTaps, Ha MOTOPHbIX NIogKax AOMMKeH ObITb KOMMMEKT
3UM. Bce npegmeTbl CHabXeHWA NOAKW, KPOME OMOPHOro KpKa, YKPennawTcsa Ha
LUTATHbIX MecTax.

11.3.6. MoTOpHble NOAKM LOMMKHbI UMETb BbICOTY CyXoro OGopTa B rpy>XeHOM
COCTOSIHMM AN pedHblX ycrnoBun He meHee 20 cm, Ona 03ep, BOOOXPAHUNULL, W



NOPOXUCTBLIX Yy4acTKoB pek - He MeHee 30 cm. Jlogkm AomkHbl ObITb 0BGOpyaAOBaHbI
BO34YLUHbIMK SALWMKAMN U OPYTMMU KOHCTPYKTUBHBbIMK cpeacTBamMun, obecneymBaoimmm
nx HenotonnsiemocTb. C BHELWIHEN CTOPOHbLI BAONb GopTa Heobxoaumo noaBelumBaThb
crnacaTenbHbIn fieep.

11.3.7. CTtaunoHapHble ABuraTenn MOTOPHbIX NOLOK LOSMKHbl OblTb CHabXeHbl
ycTponcTtBamn, obecrneymBaloMMN OBMXKEHME NOOKM Ha NepeaHnin U 3agHUin Xog wu
paboTy gBuratenst Ha XofiocTom xoay. MaxoBuK, BEHTUNATOP, XpanoBoe YCTPOWCTBO M
BafoBasi NMHUA ABuUratens 3awuuaroTcs npeaoxXpaHnTenbHbIMU KoXXyXxamu. OTKpbITble
4YacTM BbIXJIONHOrO TpybornpoBoga noanexart TennousonauumM C  TemnepaTypou
nosepxHocTn He 6onee 45°C.

11.3.8. lNpun ncnonb3oBaHNMM MOTOPHLIX JIOAQOK C NOABECHLIMM MOTOpaMu crnegyet
CTPOro  PyKOBOACTBOBATbCA  YKasaHWAMM  3aBO4A-U3roToBUTENS  OTHOCUTENbHO
AOonycKkaeMon rpy3onogbeMHOCTM f04KM, MOLLHOCTM MOTOpa M YCHOBUA MnaBaHUS.
3anpaBky 6eH31HOM criegyeT NPOM3BOANTL Ha CTOSHKE.

[Mpn 3anycke NogBeCHbIX MOTOPOB 3arnpellaeTcss HamaTbliBaTb Ha PYKY MyCKOBOW
LLHYP.

11.3.9. lNpun Kaxxgown noesake Ha nogke HasHavaeTcsl CTapLum No foaKe, KOTOopbIn
HeceT OTBETCTBEHHOCTb 3a cobnwogeHve npasuil No TexHuke 6esonacHocTn. Bce
HaxoasLwnecs B nogke noan AomKHbl ObiTb 04€eThl B cnacaTernbHbIe XXUMETbI.

11.3.10. [lpn nepeesgax nuuam, HaxXOOAWMMCH Ha KaTepax W rogkax,
3anpeLiaeTcs:

CTOATb;

cnaeTb Ha 6opTax n TpaHUEBOW OOCKE;

XoauTb No 6aHkam;

nepemMeLlaTbCsl U MEHATBCA MecTaMmn 6e3 paspeLleHns CTapLlero rno fnogke;

KYPUTb M NONb30BaTbCA OTKPbITLIM OTHEM;

nepecaxumBaTbCa U3 JIOOKM B JOAKY Ha BoAe (B WUCKMIOYUTENMBHBIX Cryyasix Ha
rnybuHe He 6onee 1 M M HeBONbLINMX CKOPOCTAX TEYEHUW AOMNyCKaeTcsl nepecagka c
cobnogeHmemM Mep NPeaoCTOPOXKHOCTN);

AepxaTb pPyKM Ha NraHwmpe rnpu CTOAHKe, Noaxode M oTxoAde OT npuyana wunuv
bopTa cygHa.

11.3.11. 3anpewaeTcs:

npou3BoanTb paboTbl M nepeaBuraTbCs Ha pekax M BOOOEMax Ha nogkax u
MOHTOHaxX Npu BeTpe cBbile 4 GannoB Npu HanuMyuuu negoxoga, B TymaHe, B TEMHOE
BpeMs CyTOK;

nepenpasnaTbCa B NOAKE Yepe3 MOporn U CTPEMHUHbI (B TakuMx MecTax nian u
rpy3bl nepenpaenstoTcs no éepery);

HaxoaMTbCS Ntogam B ByKcupyemon noake.

11.3.12. lpun nogxoae K Hensy4yeHHoMy Bepery Ha HOCy NOOKN UK KaTepa OOSKeH
HaxoONTbCA BMNEpPeCMOTPSALLNA C WeCTOM unn HameTkou. [loaxoautb criegyeT mMasnbim
xogom. Npu Hannunu NoABOAHLIX NPENATCTBUN crieqyeT NpoTanknBaTbCs Ha LecTax.

11.4. NMpomepbI rnyouH

11.4.1. Mpomepbl rMyOuH No NnonepeyHbIM NPOUIAM paspeLlaeTcs NPon3BOANTb:



Ha pekax Co CKOpOCTAMM TeyeHus Ao 1,5 m/cek ¢ rpebHbIX NoJoK U KaTepoB; Ha pekax co
CKOpPOCTSIMU TeyeHus Oonee 1,5 m/cek - TONMbKO C MOTOPHbIX JIOAOK W KaTepoB
COOTBETCTBYIOLEN MOLHOCTU. Ha pekax ¢ OypHbIM TeyeHueM (CBbile 2 M/Cek) Tuvn
NPOMEPHOro CyHa U MOLLUHOCTb ABUratens onpeaenseTca NCXoas N3 MECTHbIX YCNOBUMN.

11.4.2. lNpomep rnMybuMH HaAMETKOM WM FIOTOM C CaMOXOAHbIX CYyAOB [OOSMKEH
NpoOmn3BOANTBLCA Ha TUXOM Xxoay (Ao 1 m/cek).

11.4.3. HameTka ans npomepHbix paboT [ormkHa ObiTb NErkown, NpoYHOM U He
UMETb TPELLUMH WU OPYrUX M3bSHOB, KOTOPble MOryT MOBpeauTb PykWu. [nvHa HameTku
AoMMKHa BbITb He Boree 6 M. HameTumK JOMKEH CTOATb Ha AHE B HOCOBOW YacTu NOAKW,
NNUOM K BEPXHEMY MO TeYeHuto BopTy.

Mpy Npomepax HameTKa AOSMKHA OnycKaTbCHA C BEPXHErO Mo TeYeHnto BopTa nogku
unn katepa u 3abpacbiBaTbCA HECKOSbKO Brieped, 4Ttobbl msbexaTb HaBana Ha Hee
npomepHoro cygHa. Npu nonagaHuM HaMeTKU No4 KOpnyc MPOMEPHOro CyaHa umin npu
3aCTpeBaHuu B TPyHTE crieqyeT HeMea IeHHO BbIMyCTUTb U3 PYK.

11.4.4. INpun npomepax rnybuH NOTOM 3anpeLlaeTcs:

nucnonb3oBaTtb noTbl Maccon 6ornee 10 kr ©e3 NPUMEHEHNA MeXaHUYEeCKUX
nebenox;

HamMaTblBaTb NOTIMHb HA PYKY;

BbINOMHATL MPOMeEpPbl, CTOA Ha OOpTy unn € cuaeHbs Noakn (KaTepa), a Takke
nepernbartbcs 3a 60pT.

[Mpn paboTe nonepek TedYeHWa NOT OMnycKaeTCcs C BEpXHero no teyeHuto GopTta
noaku (katepa).

11.4.5. lNpu obnegeHeHMM NPOMEPHOro CcyaHa, Npomepbl rMyoOuvH HameTKou u
NOTOM 3anpeLyaroTcs.

11.4.6. MNpomep rmMybuH NO NPONOXEHHbIM NO OHY pekn (Bogoema) kabensm u
AloKepam paspeluaeTcs npou3BOAUTb TOMbKO 3axonotamm € cobntogeHvem  Mep
NPeaoCTOPOXHOCTN Ha MESTKOBOAbE.

11.4.7. Npun paboTe ¢ 3X0NoTOM HEOOXOANUMO:

YyCTaHOBKY 3abOpTHbLIX BMOpPaTOpPOB MPOM3BOAUTL TOMBbKO MOCHEe MOABECKM UX Ha
TPOCE WNN BEPEBKE K MPOMEPHOMY CyAHY; AepXaTb 3abopTHOe YCTPOMCTBO Ha Becy
pyKamu 3arnpeLiaeTcs;

MOHTMPYSA 3XOMNOT, paBHOMEPHO pacnonaratb ero 4actn BO u3bexaHun# KpeHa
NPOMEPHOro KaTepa, LUNHOMNKK;

KPbILLKY 9X0noTa BO BpeMs paboTbl 3aKpbiBaTb.

Mpn npomepax rnybuH 3XONoTOM C MOTOPHOW fOAKM MAM KaTepa, Nogxoas K
bepery nnu MenkoBoablo, crieqyeT YMEeHbLUUTb XO4 OO0 Manoro, Tak Kak BO6rm3am aTux
MEeCT noJ BOAOW MOryT BbITb KAMHU U Apyrne NpensaTcTBuS (NpeameTsl).

11.4.8. Bce nuua, HaxogswMmecs npu npomepe B KaTepe WUnu noake# OOSHKHbI
ObITb OgeTbl B cnacaTerbHble XUMeThbl.

11.5. 'mpgpomeTpuyeckmne paboTbl

11.5.1. Tpn npousBoAcTBE MMOPOMETPUYECKMX pabOT C kaTepa MMM MOHTOHA
nocneaHve OOIMKHbI MMEeTb BCrMoMOraTenbHy NOAKYy CO crnacaTernbHbIMU cpeacTBaMu.
Ha kaTepe M NOHTOHE, C KOTOPbIX MPOU3BOAATCA rMapomeTpuyeckne paboThl, Bcerga



OOIMDKEH HAaxoauTbCca Tonop Ans nepepybaHusa kaHaTa B criydae Heob6xoaAMMOCTMW.

11.5.2. Npun OCTMXKEHUN CUIbl BETPA M BbICOTbI BOSHbLI, NpeBbliwakrwmx 4 6anna,
rmgpomMmeTpuyeckne paboTbl NpekpaLLatoTcs.

Mpn npousBoacTBe paboT B TEMHOE BPEMSI CYTOK BCe KaTepa U cyda AOSMKHbI
HEeCTU curHasnbl B COOTBETCTBMM C "[1paBunamu nnaBaHUs NO BHYTPEHHUM CYLOXOOHbIM
nytam PCOCP" (M., "TpaHcnopT", 1977).

11.5.3. KaHaTt, HaTAHYTbIN 4Yepe3 peky, orpaxkgaeTcsd MPUKPENSIEHHbIMU K HeMy
curHanamu, dnaramv. Kpome TOro oOpraHuM3oBbIBaeTCA MOCT ANS  HenpepbiBHOro
HabnogeHna 3a BceMuW cydamu, NOAXOASAWMMW K KaHaTy, npegycmaTpuBaeTcs
BO3MOXHOCTb ObICTPOro cnycka ero asis nponycka cyaos.

3anpelyaeTca OCTaBNATb HATAHYThIN KaHAT Ha HOYb, @ TakkKe HaTArMBaTb €ro npu
Nnoxon noroge, BO BPeMsS ryctoro TymaHa unm CUrnbHOro 4oxas.

11.5.4. BopoTbl n nebenkn gomkHbl 6bITb UCNbITaHbI, UCNPaBHbI, NPOYHbI, YA0OHO
YyCTaHOBIEHbI U UMETb TOPMO3a.

3anpelyaetca cnyck rMapomeTpudeckux npubopoB Ha Topmose nebenku npu
HECHATOWN PYKOSITKE.

11.5.5. 3aBo3nTb, oOTAaBaTb W NOAHMMATb  SKOPA MpU  YCTaHOBKE
rMOpOMETPUYECKOro NOHTOHA Ha BepTuKanu crieqyet Ha NoAke TONMbKO C YUCIOM JnL,
HEenocpeaCTBEHHO 3aHATbIX Ha 9Ton pabote, npu obdA3aTesibHOM PyKOBOACTBE
npomnssoauntens pabor. Npn oTgade akopsa HeobxoANMMO HanpaBuTb FI0AKY HOCOM NPOTUB
TeyeHus u obecnevnTb ee paBHOBECUE (OCTOMYUBOCTLH).

11.5.6. 3anpewaetca otaada skopsi 6e3 dynka. byek ¢ bynpenom cbpacbiBaeTcs B
BOOYy 0O oThauum skops, byrpen gormkeH ObiTb npefBapuTernbHO pacnpasrieH. [Nepefq
oTAayen SKops SKOPHbIA KaHaT [OSmKeH ObiTb YroXeH MpaBWibHbIMW  LUNaramu.
3anpeljaeTca HaXoOUTbCA B HanpaBSieHUN KaHaTa U BHYTPU LLMaroB.

11.5.7. 3anpewaeTca npuctynaTb K NOAbEMY SKOPSA MOKa BCe rmapoMeTpuyeckme
Npnbopbl He NOAHATLI N3 BOAbI U HE 3aKpensieHbl MO MOXO4HOMY.

Bce nepexogbl Ha nogkax C rMapoMeTpuyeckummn npubopamm, cBOBOAHO
BUCALLMMM Ha nebekax B BO3Ayxe, 3anpeLyatoTcs.

11.6. PaboTa co nbaa v npu negoxone

11.6.1. Pabotbl co nbga MOryT Mpou3BOOUTBCA TOSMBbKO MNPU  MPOYHOM U
HEenoABWMXXHOM neasHoM MokpoBe. [ns onpegeneHust HageXxHOCTUM nbaa cnegyet
nonb3oBatbeca Tabn. 11.1.

[Mpy n3amepeHun TOMWMHbBI NbAa B pacyeT GepeTcsa TONbKO crnnowHon ned, 6es
CHEXHOro 1 NOPUCTOro, NPONUTAaHHOIO BOAOW NbAa.

Mpn nosiBneHun BoAbl Ha NbAy Harpyska Ha neg gofmkHa ObiTb CHWXKeHa Ha 50 -
80%; ecnv nosiBrieHne BOAbI BbI3BAHO Npocafkon nbha, To paboThl criegayeT NpekpaTuThb.

Mpn pacyeTe HarpyskM Ha neg HeobXxoAMMO y4uuTbiBaTb, YTO MPOYHOCTb NbAa
BECHOW YMEHbLUAeTCsl BABOE.

[Mpn HAaNNYMN CyXMX, HE CKBO3HbIX TPELLUMUH LUMPUHON 00 4 cm u rnybuHon He 6ornee
NONOBMHbI TOMNWMHbI NbAa Harpy3ka Ha neg AomkHa ObiTb CHuxeHa Ha 20%.

11.6.2. Nepen Havanom paboT npomnsBoanTca obcrneposaHne neasHoro nong. fleg
obcnenyetcs He MeHee, 4eM [OBYyMS pabounmun, KOTopble ABUraloTCA LEnoYkor Ha



pacctosHum 3 - 4 M pgpyr ot gpyra. lNepegHnn v 3agHuin obBaAsbiBalOTCS 0bLLen
BepeBKon. [onoBHOM pabounn npoBepsieT nen ygapamum newHen. Ecnn  newHs
npobusaeT neg ¢ ogHOro yaapa, cregyet npekpaTuTb OBUXKEHME B 3TOM HanpaBfeHUu.
YyacTHuKM obcnefoBaHUsa AOSMKHbI MMETb AO0CKM, Barpbl, BEPEBKN, Takke anTeudky Ans
oKa3aHusl NepBOM NOMOLLN B Crnyyasix nageHusa# soay.

11.6.3. Bo3aMOXHOCTb Mpom3BoAcTBa paboT Ha OTKPbITOM BO34yXe MpU HU3KKX
Temnepatypax YyCTaHaBNuBawTCAa# MeCTHbIMM opraHamu Bnactu. [na oborpesa
paboTHMKOB obopyayetcsa crneunanbHOe rnomMmelleHne, Temnepatypa B KOTOPOM
nogaepxmeaetcs He Hmke 15°C.

11.6.4. MecTto paboTbl OOMKHO ObITb 0BecrneyeHO cnacaTtenbHbiMKM CpeacTBamu
(wecTbl, Kpyra, 6pocaTenbHble KOHLbI M MNp.), HAXOAAWNMUCSA Ha BUAHbLIX N OOCTYMHbIX
MecTtax. Kaxgbih paboTHUMK [OofmKeH OblTb B cnacatenbHoM Xxunete. Y MecTa
npon3BoacTBa paboT Ha Nbay AOMMKEH HAaXOAUTLCSA MUHUMAIbHLIW 3anac CTPOUTENbHbIX
MatepuanoB AN YKNagkM MOCTKOB 4epe3 cTapble MaWHbl M Opyrne MecTta Ha nbay,
onacHble onsa nepeasmxeHnsa n padboTsbl.

11.6.5. NHCTpyMeHT Onda Konkn u 6ypeHus nbaa AofmkeH ObiTb UCNpaBHbLIM.
PyKosITKM NewHn n3rotaBnmBaloTCa U3 gepesa u cHabxartcs netnen guametpom 20 -
25 cwm.

MexaHunveckuin nenodbyp OoMmKeH MMETb YCTPOMCTBO, BbIKMNtoYalllee BpalleHune
Oypa B cnyyae, ecnn pPyKkosiTKy BbIpBET U3 pyk paboyero nNpu ero 3akfnMHMBaAHUM B
CKBaXuHe. He paspeluaeTcsa NepeHoCUTb MEXaHMYECKNn Byp OT CKBaXKMHbl K CKBaXXMHE
npw BpaLlatoemcs bype.

Tab6nuua 11.1

HanmeHoBaHwue Macca, T | TonwmHa pevHoro nbaa MakcumanbHoe
Harpysku Ha nepg npu Temnepartype ot paccTosiHue Oo
MUHyC 1°C 4O MUHYC KPOMKM nNbaa, M
20°C, cm
YenoBek ¢ HoLlen 0,1 10 5
['y>XeBon TpaHCNopT 1,2 20 11
ABTOMaLLMHA C rpy3oM 3,5 25 19
To xe 6,5 35 25
ABTOCamocBan nnm 8,5 40 25
6ynbaosep

11.6.6. Ecnn BO BpemMsi paboTbl Ha NbAy NOSABATCS TPELUUHbI UM OBHapyXaTcs
npu3Haku neperpyskn naga# (ero oceganune), paboTbl n# 30He HEOH6XOANUMO NPEKPaTUTD,
pabounx U MexaHmM3Mbl yoanuTb, a ONacHyl 30HY OrpaauTb.

[MepeaBwxeHne No nbay B TymMaH, Nypry, CUnbHbIA CHEronaz 3anpeLlaeTcs.

11.6.7. PaboTbl BO BpemMsa cunbHOro negoxoga 3anpewatotcda. lNpu cnabowm
nefoxode paspellaeTcss NPUMEHATb MOTOPHbIE cyda WM MHOrOBECESIbHbIE LUSHOMKK
(6apkaHbl) C NPOYHbIMW KOprycamu; Mpu 3TOM Ha 6GOpPTYy AOMKHbI ObiTb BblerneHbl
paboune onst HabnogeHns 3a Nb4oM U OTTankmMBaHuA ero 6arpamm ot 60pTOB CyaHa.

11.7. BogomepHble HabnoaeHus



11.7.1. Tpun ycTtponcTteBe BOLOMEPHOro Mnocrta OHO B panoHe YCTaHOBKW CBau
OOIMKHO TwatenbHO obcneposatbed. llooxoabl K BOLOMEPHOMY MOCTY MNPU  KPYTbIX
BGeperoBbIX CKMOHAxX OOMKHbI obecnevmBaTbCs NECTHULAMW, CTyneH4YaTbiMKM Tpanamwu,
CXOOHAMUW, NOAXOAHBIMU MOCTKaMu, 060pyJOBaHHBIMU Nepuriamu.

11.7.2. Tpn 3abuBke cBan BOLOMEPHOro NocTa B HanpaBneHuM B3Maxa v yaapa
KyBangbl, KOTOpon cBas 3abuBaeTcsi, He AOSMKHbl HaxoauTbca nwogu. pu rnybuHe
cebiwwe 0,5 M cBam 3abuBaroTca ¢ nomocten. 3abmBka cBall HWXKe YPOBHS BOAbI
paspeluaeTcs TONbKO C NpuMeHeHnemM nogodabka.

11.7.3. Tlpn KkpenneHun BOAOMEPHbLIX PeEEK K YCTOSAM MocTa, HabepexHbIM U
OPYrMM  COOpPYXEHUAM, pabOTHMKOB, BbIMOMHAKWNX 3Ty onepauuto, Heobxogmmo
HaOEeXHO CTpaxoBaTb KakK C BOAbI, TaK U C CyLUW.

11.7.4. Tlpn HabnwogeHUn Ha CBaWHOM BOAOMEPHOM MOCTYy Habnwogartento
3arnpeLlaeTcs onupaTtbCA Ha BOLOMEPHYHO PerKy, YCTaHOBMEHHYIO ONHA B3ATUS OoTcyeTa
Ha cBalo.

11.8. l'mpporpadmnyeckoe TpaneHue

11.8.1. Bo Bpemsa TymaHa, B TEMHOE BpeMsi CYTOK U MpW BOSIHEHUWU CBbiwe 4
6annos, Npon3BoaAUTb TpaneHue 3anpeLlaeTcs.

11.8.2. CoeguHeHne cekuui Tpana npoussBoautcs Ha 6epery wvnu Ha Boae y
Gepera. B wucknwountenbHbIX criydasix, npu cobnogeHun mep npegoCcTOpPOXHOCTM,
cCoeanHeHne cekumn Tpana gonyckaeTtcs y 6opTta, crtosiero Ha sikope wunm 'y bepera
cyaHa.

3anpewjaetca BO BpeMsl Xo4a CydHa MpukacatbCA K KpenneHusMm Tpana u ero
anemeHTam. PerynupoBka Tpana npon3sBoauTcst Ha CTOSHKE.

11.8.3. lpu npousBoacTBe TpanbHbIX PaboT C MNOMOLbLI PasnNUYHOro poaa
YCOBEPLUEHCTBOBAHUIA KOHCTPYKUMM Tpamnos, cneayeT npeaBapuUTeNibHO MNPOBEPUTL
MCNPaBHOCTb BCEX Y3M0B KOHCTPYKUUKN M YBeauTbCs, YTO BCEe YHAaCTHUKN TpaneHus 3HatoT
npuembl paboTkl C Tpanamu 3Toro Bnaa.

Ha Bce HOBble KOHCTPYKLUMM TpanoB, BHEAPSEMbIX B NPOM3BOACTBO, AOMKHbI ObiTb
pa3paboTaHbl U YTBEPXKAEHbI MUHCTPYKLUMN NO BGe3onacHom paboTe ¢ HUMMN.

11.8.4. lpn nobbix cnocobax TpaneHus nepen Hadanom pabot cnegyet
ybeontbcsa B TOM, YTO B paMOHe HamMeyaeMoro TparieHus HeT Ha Noaxode CydoB u
coctaBoB. B cnyvasx 60nblOro ABMXEHUSI CyAOB panioH TparneHus pasgensdeTcss Ha
OTAENbHbIE YYaCTKM U3 pacyeTa, UYTO Kaxadbl y4aCcTOK MOXeT ObITb npoTpaneH ao
noaxoaa cynos.

Mpn noaxoae cyaoB Heobxoammo 3abnaroBpeMEHHO YWUTU C Cy40BOro xoaa.

11.8.5. Bce nuua, Haxopdawmecs Ha TpanbHOM YCTaHOBKE NpU MNPOM3BOLCTBE
TpaneHusi, A0MKHbl ObITb OAETHI B CnacaTesibHbIE XUMEThI.

* [poekTHaa nNoAroToBka CTPOUTENbLCTBA BKMOYaeT B cebsA: onpedeneHve uenu
WHBECTUPOBaHUSA,  pa3paboTKky  xopatancTeBa  (geknapaumm) O  HaMepeHusx
WHBECTUPOBAHNUA W OOOCHOBaHMWS MHBECTUUMW B CTPOUTENbLCTBO, paspaboTky



rPafoCTPOUTESNIbHOW, MNPOEKTHOM W paboyen [OKYMEeHTauun CTPOUTENLCTBA HOBBLIX,
pPacLUMPEHNS, PEKOHCTPYKUMM U TEXHUYECKOrO MNEePEeBOOPYKEHUS  OEMACTBYHOLLNX
npeanpuaTUn, 30aHNN U COOPY>KEHUN.

** 30ecb n panee B TeKCTe MNPU CCbINKax Ha NYHKTbl U pasgenbl, Tabnuubl u
NPUNoOXeHns MeeTcs B BUAY Hactoawmn Ceoa npasus.

MpunoxeHune A
(pekomeHayemoe)

TepMuHbI 1 onpegeneHns

HanmeHoBaHue

OnpepgeneHve

Manc

TpaekTopuss  OBWXEHUS MPOMEPHOro Katepa MO  BOJHOMN

NMNOBEPXHOCTU Npn Npon3Boacrtee NpomMmepon I'J'Iy6VIH

Mmaporpadunyec
KU1 nnaH

[MnaH, cocTaBneHHbIN MO MaTepuanam Tonorpaguyeckon
BGeperoson CbEMKM, npomMepoB rnyouH, Martepuanam
OAHOOHEBHOM CBSA3KM C HAHECEHHOW OCb CyaoBOro xoda C
KnromeTpaxem, nnasyyen n 6eperoBon cygoxonHon o6CTaHOBKOW

Oenrnw

BHe3anHoe o6pylueHne nogmMbiBaeMbix NoTokamu 6eperoe pycen
B pe3ynbTate WX Chons3aHusl, OOYyCMNOBMEHHOIO  PEe3KUMMU
N3MEHEHMSAMW TONOXEHUA [EernpecCMOHHON KpUBOW B CBSA3UN C
BGonbWNMKN N Pe3KUMU KonebaHUs MU YPOBHS BOAbI B peke. [enruLu
HabnogaeTca Ha pekax, Hecywux Oonbloe  KOnM4ecTBO
MENKO3EPHUCTLIX WU WUINUCTbIX HAaHOCOB, Grarogaps KOTOpbIM Ha
Geperax MoryT hopMmnpoBaTbLCA MOLLIHbIE TOJLLW OTNOXEHWI

KoopauHunpoBa
HUe NpomMepHoOMn
TOUKMU

OnpepeneHne MeCTONOMOXEHNA MNPOMEPHOM TOYKM Ha BOLHOWM
NoBEPXHOCTU

Nnmuurpadcp Mpnbop wnu ycTtaHoBKa pANsi W3MEPEHUA YPOBHSA BoAbl C
aBTOMaTU4ECKOM 3annCbio

MexpayrancoBo | PacctodgHne wmexay MpoOMepHbIMW raricamu, ycTaHaBnuBaemoe

€ paccTtosiHue AN COOTBETCTBYOLWEro macwtaba npomepa rnybuH

MrHoBeHHas OnpegeneHve ypoBHA BOAbl B KOHKPETHbIN MOMEHT BPEMEHU B

CBfi3Ka YpOBHeW

pasHbIX MyHKTax MO AfIMHE pekn unu Bogoema Ha HebomnbLumnx
yyacTKax B YCITOBUAX 3HAYUTENbHbIX CYTOUYHbIX KonebaHun ypoBHSA
(B TOM uucne B YCTbEBbIX Yy4yaCTKax peK CO CrOHHO-HaroHHbIMU
ABIEHUAMU)

HameTtka

Kpyrnbln gepeBsiHHbIN LWeCT ASIMHOW A0 6 M, pasdMeYeHHbln Ha
METPOBblE U AeUNMMETPOBbIE AeneHus. Vicnonb3yetca B KayecTBe
npudopa onsa namepeHuns rnyomH

Hynb rny6uH

YcnoBHas ropnsoHTanbHasa nNioCcKOCTb, K KOTOPOM NPUBOAATCS BCE
N3MepeHHble rMybuHbI

OpaHoaHeBHad
CBAi3Ka ypOBHeNn

OnpepeneHne ypoBHEN BOAbI MPU YCTOMYMBLIX UX MOJIOXKEHUAX B
ONpefeneHHbli MPOMEXYTOK BPEMEHM C LENbl  BblYUCIIEHNS
YKITOHOB PEKM Ha y4acTkax 60onbLUOV NPOTSKEHHOCTY




ObecneyeHHOCT
b YPOBHSA

BepoATHOCTb MpPEBLILWEHUA 3HAYEHUS YPOBHSI MO  OMOPHOMY
YPOBEHHOMY MOCTY, OTHECEHHasi K Yy4yacTKy C OAHOPOAHbLIMM
rMApPONOrM4eckUMmM yCcrnoBUsMmn

MpoeKkTHbIN

YCroBHbIA  (CPE30YHbLIM)  YpPOBEHb BOAbl C  OnpeaereHHoN

ypOBEHb 006eCcneYeHHOCTbO, K KOTOPOMY MPUBOAATCA BCE W3MEPEHHbIE
rny6GuHbl
MpuBnAska OnpepgeneHne BbICOTHOrO MOMOXEHUS YPOBHSA BOAbl MyTEM €ro

YypPOBHEN BOAbI

HUBEJTIMPOBAHNA OT MOCTOAHHbLIX U BPEMEHHbLIX PENEPOB, a TaKXKe
OT NMNYHKTOB CbEMOYHOIO obocHOBaHWA

MpomepHbIN
KaTep

MnaBcpeacTBo, OCHaWeHHoe HeobxogumbiMu npubopamun  w©
obopyaoBaHneM gns Npon3BoacTBa NPOMepPOB ryouH

MpomepHasn Toyka C onpegeneHHblIM  MECTOMOSIOXKEHMEM Ha  BOLHOW

TO4Ka akBaTtopuu, umetroiasa Tpu koopauHatbl: X, Y, Z

Moapo6GHOCTL 3agaHne HeobXOOUMOro paccTosiHUS  Mexay NpoMepHbIMU

npomepa TOYKaMM M NPOMEPHbLIMM Fancamn B 3aBUCMMOCTM OT Maclutaba
cocTaBneHus rmgporpadmyeckoro niaHa

Pa6ouun YpoBeHb BOAbI, HAbNogaembin B MOMEHT npomepa riybuH

YypPOBEHb

PycnoBas Komnnekc pabot no cosgaHuio rugporpadmyeckoro nnasa,

cbeMkKa BKIOYMAOLWLMIA NMPUBPEXHYI0 Tonorpagouyeckyto cCbemky beperosom

NMonocbl M BHYTPUPYCNOBLIX 06OpasoBaHMK, Mpomepbl [nyouH,
OOHOAHEBHY0 CBSI3KY YPOBHEW BoAbl C NPOA0SIbHbIM NMPOMEPOM

Py4yHou not

JIOTNUHb, W3rOTOBMEHHbIA W3 MNEHbKOBOrO, KampoOHOBOro Wnn
CTanbHOro TpPOca, pPa3MeYeHHbIi Ha METPOBbIE M AELMMETPOBbIE
OENeHUss C TrPy3OM Ha KOHUe, Ons MU3MepeHust rnyouH npwu
NPOW3BOACTBE NPOMEPOB

Cpe30y4HbIN YpoBeHb BOAbl, MPUBEAEHHbIA K KaKoOMy-nMbo XapakTepHOMy

YyPOBEHb MOMEHTY BOAHOIO pexuma

CtBop Cuctema, coctosiasi He MeHee, YeM U3 OBYX TOYEK U cnyxaiuas
ANs 3aaHus HanpasfieHus

Cpeska PasHocTb Mexay paboymm u cpe3oyHbIM YPOBHSIMM

CneuymanbHbIn | PasHOBMOHOCTL npomepa rMybuH, B KOTOPOM MNOApOOHOCTD,

npomep TOYHOCTb OnpeferieHnst NOSIOXEHNA NMPOMEPHON TOYKM U CNOCOObI
NPOSOXEHUS rancoB  ycrtaHaBnMBarTCs B  nporpamme
NHXXEeHepHo-rngporpadmyecknx paboT Ha OCHOBaAHUN pacyeToB

CekcTaH Mpubop LONA wuaMepeHus yrna wMexagy [ABYyMs TOYkaMu Ha
MECTHOCTU

TapupoBaHue OnpegeneHune nonpasku K rnybruHam, n3amepeHHbIM 3XON0TOM

axonora

TOC To4ka oAHOOHEBHOW CBSA3KU

YpoOBeHHbIN [MyHKT Ha BogHOM 00ObekTe, 00OpyAOBaHHbLIN YCTPOMCTBAMWU U

nocr npnbopamu ans HabnwwgeHUn 3a YpOBHSMU BOAbI

YpoBeHHble HabniogeHnss 3a uM3MeHeHMeM YpPOBHA BOAbl B BOJOEME

HabnaeHus (BogoToKe)

doToranc [MponoxeHve NPOMEpPHbIX rarncos C NCcnosib30BaHNEM

a3pOodOTOCHMMKOB pycria BOAOTOKA




lUneepa Y4yacToK peknm C KaMEHUCTbIM OHOM, Hebonblwown rnybéuHon u

ObICTPbIM TEYEHNEM

Wnend Bucaunn xoa HuBenupoBaHuss B OpssMOM M obpaTHOM
HanpasneHnn, NpoknagbiBaeMbl NPy HUBENNPOBAHUN FOPU3OHTOB
BOAb!

Jxonort Mpnbop ans namepenns rmyobmHbl B BOOTOKAaX 1 BOAOEMAX

MpunoxeHne b
(obsi3aTenbHoOE)

Tpeb6oBaHMA K NOCTPOEHUIO ONOPHbIX reoe3nyYecknx ceTen npum
WHXeHepHo-rugporpadcgpuyeckux pabotax gns ctpouTenbcTBa

Ta6nuua b1 - Tpunanrynaums

[Mokasatenu 1 paspsg | 2 paspsag

[rvHa CTOPOHbI TPEYrosibHUKa, KM 0,5-5 0,25-3

Uncno wuamepeHHblx 6a3ncHbIX (BbIXOOHbIX) CTOPOH B 2 2

cBOOOAHbIX reode3nyecKnX CeTsX, He OnuparLMxcs Ha

MYHKTbI BbICLLEro Knacca wunv paspsga

OTHOCUTENbHAA CpeaHasa KBagpaTuyeckasl NorpeLlHoCTb, He

bonee:

6a3ncHoM (BbIXOQHOW) CTOPOHBI 1 1
50000 20000

onpegensiemon CTOpoHbl ceTu B Hanbonee cnabom mecte 1 1
20000 10000

HavmeHbluee 3HadeHwe yrnma TpeyronbHuKa  Mexay

HanpaBneHnAMM JaHHOro Knacca (paspsga), rpagycol:

B CMNSIOLLIHOWN CeTn 20 20

B CBA3YIOLLEN Lenoyke TpeyroribHUKOB 30 30

BO BCTaBkKe 30 20

[NpegenbHaa HeBA3KA B TPEYronbHUKE, C 20 40

CpegHsasa kBagpatnyeckasi NorpeLHoCTb M3MEPEHHOrO yrna 5 10

(BblYMCIIEHHAs MO HEBSA3KaM TPEeyronbHUKOB), C, He bonee

[nvHa 6a3McHON (BbIXOQHOW) CTOPOHbI, KM, HE MEHEE 1 1

Uncno TpeyronbHUKOB Mexay ucxogHbiMu (6asvcHbIMN) 10 10

CTOPOHaMN UM MeXOy WCXOOHbIM MYHKTOM U WUCXOOHOW

CTOPOHOMW, He Bonee

KonnyectBo npvemoB npu MU3MeEpPEHUN ONUH Ba3nCHbIX 2 2

CTOpPOH cBeTodanbHOMepamMu W (UNu)  ANEKTPOHHBLIMU
TaxeomeTpamu

Uncno KpyroBbix NPUEMOB MPU U3MEPEHUN HaNpaBneHW Ha




NyHKTax Teogonutamu tuna:
3T2KIT n paBHOTOYHLIE 3 2

3T5KI n paBHOTOYHbIE - 3

PacxoxgeHnsa (konebaHus) mMexay pesynbTaTamm

HabnOEHNA HanpaBfeHUs Ha HadvanbHbIn nNpeamMeT B

Ha4arne v KoHue nonynpuema, He bonee:

3T2KI1 n paBHOTO4YHbIE, C 8 8

3T5KI1 n paBHOTOYHLIE, MUH - 0,2
PacxoxpgeHus (konebaHns) mMexay 3HaYeHNsIMU

HanpaBneHWn B OTAeNbHbIX rnpuemax (nonynpuemax),

npuBeaeHHbIX K obLemy Hyrno, He bonee:

3T2KI1 n paBHOTOYHbIE, C 8 8

3T5KI1 n paBHOTOYHbIE, MUH - 0,2
MMorpewHoCTb LEeHTPUpOBaHMA Teodonuta Hag LEeHTPOM 2 2

NyHKTa, MM, He Bonee

MpumeyaHue - lpu GONbLIOM YMCNE TOPU3OHTAsbHbLIX HaMpaBNEeHUN OOHOro
Knacca unv paspsiaa, unm npyv HeBO3MOXXHOCTWN Habno4eHNs Bcex HanpaBneHnii B OOQHOM
rpynne, W3MepeHUsi Ha MNyHKTe [AOMKHbl MPOM3BOAMTLCS B OTAENbHbIX rpynnax c
BKIIOUYEHMEM B Kaxayto rpynny He 6Gonee cemu HanpaBneHui. Mpu aToM BbIGOp Ha
NyHKTe 0bLLero Ha4yanbHOro HanpaBneHus NS BCEX rpynn siBNsSieTcst 06A3aTeNbHbIM.

Tabnuua B2 - NMonuroHomeTpuA



Mokasarenu 4 knacc 1 paspsg 2 paspsg
lMpenencHble ONUHbI oTaenbHbiX | 8 npnn =30 100npun=50 | 6 npun=30
nonMroHomeTpudeckux xogos npu  usamepeHun | 10npun=20 | 12npun=40 | 8 npun =20
NNHUIA cBeToaanbHomepamu n (mm) | 12npun=15 | 15npun=25 |10 npun =10
ANEKTPOHHbIMWU TaxeomeTpamn B 3aBUCMMOCTU OT | 15npun=10 | 20npun=15 | 12npun=8
yncna CTOPOH B Xode, KM (N - YMCMO CTOPOH B| 20npun=6 | 25npun=10 | 14npun==6
xoge)

MNpegenbHaa aOnuvHa xoga nNpyv U3MEpPeHuu OfuH 15 5 3

NIVMHUIA OPYTMMN METO4aMM, KM

MpepenbHble ANMHbI XOO0B, KM, Mexay:
MCXOAHbLIM MYHKTOM U Y3510BOW TOYKOW

Y3/110BbIM TOYKaMM

2/3 anviHbl OTAENBbHOro Xo4a, onpeaensieMon B
3aBUCMMOCTM OT YuMcCria CTOPOH B Xxoae

2/3 onuHbl OTAENBLHOrO X04a, onpeaensaemMon B
3aBUCMMOCTM OT YMcCna CTOPOH B XOAe.
[Mpy yMeHbLIEeHUN Yncra CTOPOH xoaa

COOTBETCTBEHHO Ha 2/3 n 1/2

[nHBLI CTOPOH X0A4a, KM:

HanMeHbLLada 0,25 0,12 0,08

HandonbLuas 2,00 0,80 0,35

CpeaHsas KBagpaTuyeckas NOrpeLUHoOCTb 3 5 10

N3MEPEHHOro yrna (o HeBsA3kaM B Xogax), C, He

bonee

YrnoBas HeBsA3Ka B X04ax WM MOSIMIFOHaXx, C, He | 5 kB.KopeHb(N) 10 20

6ornee (n - Y4CNo yrroB B Xo4e Unu NosmroHe) KB.KOpeHb(n) | KB.KOpeHb(n)

MpegenbHasa oTHOCUTENbHAA NOrPELLHOCTb X04a 1 1 1
25000 10000 5000

MepumeTp NONINroHa, 006pa3oBaHHOroO 30 15 9

NONIMrOHOMETPUYECKMMIN Xodamu B cBOGOOHOM




ceTun, KM, He bonee

KonnuectBo npuemMoB nNpuv  WU3MEPEHUUN YrIoB
CcnocoboM KpYroBbIX MPMEMOB MO TPEXLUTATUBHON
cucTeme TeOAONMTaMu:

T1, T2A n paBHOTOYHbIMYN 4 2 1

3T2KIT 1 paBHOTOYHbBIMK 6 3 2

3T5KI1 n paBHOTOYHbLIMU - - 3

KonuyecTtso npnemos npu namMepeHnn OsvH JIMHUK 3 2 1

ceeToganbHomMepamn 1 (MNK)  SNEKTPOHHBIMM

TaxeomMmeTpamu

PacxoxpeHusa (konebaHuna) mexgy pesynbTaTamu

HabnogeHUn HanpasneHna Ha HavarnbHbIN

npegMeT B Havane W KoHue nonynpuvema, He

bonee:

3T2KTI1 n paBHOTOYHbIE, C 8 8 8

3T5KI1 n paBHOTOYHbIE, MUH - - 0,2
PacxoxpgeHnsa (konebaHnda) mexgy pesynbTaTamu

HabroaeHnn HanpaBneHus B oTAerNbHbIX Npuemax

(mnonynpuemax), npMBeAeHHbIX K 00LeMy Hymto, He

bonee:

3T2KTI1 n paBHOTOYHbIE, C 8 8 8

3T5KI1 1 paBHOTOYHbIE, MUH - - 0,2
MMorpelHocTb LUEeHTpUpoBaHUA TeodonuTa Hapg 2 2 2

UEeHTPOM NyHKTa, MM, HE bonee




MpumeyvaHus

1 B nonMroHoMeTpuyeckon ceTtu crieqyeT npegycmaTpmBaTb MUHUMarbHOE YUCIIO
NnopsaKOB, OrpaHNYMBaANACh, Kak NpaBuro, noriMroHoMmeTpuen 4 knacca u 1 paspsaga.
2 [pn mnamMepeHun ONUH NUHUK cBeTodanbHoOMepaMn U (UNK) SNEKTPOHHbBIMU
TaxeomeTpamMmu npefesibHble AfIMHbI CTOPOH He yCTaHaBMBaloTCA.
3 B xogax nonuroHomeTpun 1 paspsaga gnvHon 0o 1 km u 2 paspsaga - go 0,5 km
ponyckaetcs abcontoTHas nuHenHasa Hesiska 10 cm.
4 W3mepeHune YyrnoB Ha MyHKTax MOSIMTOHOMETPUN MpPU OBYX HarnpabBreHusx
npomnsBoanTcs 6e3 3amMblkaHWsi TOPU3OHTA.

Tabnuua B3 - HuBennpoBaHue

norpeLwwHocTb Ha 1 KM xoaa,
MM

[MokasaTenu HusenuposaHue

Il knacca IV knacca TexXHU4YecKoe
HopmanbHas AnvHa 75(100)* 100(150)* 120(150)*
BM3NPHOTO Ny4a, M
HepaBeHCTBO  paccTosiHui 2 5 10
Ha CTaHUMn, M
HepaBeHCTBO paccTosiHM B 5 10 50
CEKUNN, M
BbicoTa nyya Hapg 0,3 0,2 0,2
NOBEPXHOCTLIO 3EMMN, M
YBenuyexue 3puUTENbHOM 24(35)* 20 - 24(30)* 20 - 24(30)*
TpybObl HE MEHEE, KpaT.
Llena aeneHns 30 30 45
LUNMHOPUYECKOrO YPOBHS Ha
2 MM He bonee, C
[dwnana3soH paboThl +-15 +-15 +-15
KOMMneHcaTopa, He MeHee,
MUWH
Penku LlenbHble, gepeBaHHble WwaweyHble | CknagHble walleyHble
OnvHa penkn, mm 3000 3000 3000 n 4000
[onycTumMble OTKNOHEHUs1 OT +-0,5 +-1,0 +-1,0
HOMWHana MEeTPOBbIX
NHTEepBasioB, MM
CpegHaa  kBagpaTtuyeckas +-1,5 +- 3,0 +-6,0
MOrpeLLHOCTb N3mMepeHns
NPEBbLILWEHNA Ha CTaHuuw,
MM
CpeaHss KBagpaTtuyeckas +-50 +- 10,0 +- 20,0

nonuroHa (xoaay), Km
- He3aCTpPOEeHHble
TeppuTopuu;

150

60

Hdonyctumble  HeBsidkm B | 10 kB.KOopeHb(L) | 20 kB.KOpeHb(L) 50 kB.kOpeHb(L)
Xo4ax 1 NosiMroHax, Mm
MpenensHas OnvHa 16 npucey.1,0m, 8

npu cey. 0,5 m (mexay
ABYMSI UCXOAHbBIMMN
penepamn);




3acTpoeHHasi TeppuTopus

ropoAoB;

He3aCTpOeHHaA

TeppuTOpus ropoaoB

25

40

12

12 npncey. 1,0 m, 6
npw cey. 0,5 m (mexay
NCXOAHBIMW penepamm

N Y3NOBOW TOYKOWN);

8 npu cey. 1,0 m;
4 npu ced. 0,5m
(Mexay ABymsi
Y3NOBbIMW TOYKaMM)

* - npuM OTCYTCTBUM KonebaHunh un3o0paxkeHWn peek u COOTBETCTBYIOLLUM
yBenMyeHnem Tpyosbl.

Tabnuua B4 - OCHOBHbIE TEXHUYECKNE XapPaKTePUCTUKN INTIEKTPOHHbIX
TaxeoMeTpoOB U CBeTOAANIbHOMEPOB, PeKOMeHAYEeMbIX AN U3MEPEeHUs NIMHUN




TexHudeckue

Tunbl NpubdopoB

XapaKTepuCTUKn SokkiaSET-2030R3 SokkiaSET-2 TrimbleTTS TrimbleTTS 3602 SokkiaSET-422 TrimbleTTS Topcon YOMB3 3TA5 YOM3
220 3303 0 3305DR/x-treme GTS-602 Bneck-2
TouyHOCTb 2" 2" 3" 2" 5" 5" 2" 5" -
N3MepeHust yrros
(CKIM  unamepeHus
yrna OfHVUM
npuemom)
YBenuyeHue, 30 30 26 30 30 26 30 30 12
Kpar.
KomneHcaTtop +-3' +-3' +- 5' +-5' +-3' +-5' +- 3 +- 3 -
OnanasoH (ogHooceBoN) (ogHooceBon)
HanbHocTb 1,3 - 5000 2400 3000 3000 1600 3000 3000 800 0o 5000
n3MepeHusi (1000 - (1000 - 5000LR) (1000 - 5000LR)
paccTosiHuiA Ha 5000LR)
OfiHY NpU3My, M
TouHoCTb +-(2+2x10(-6) x 1) +-(2+2x +-(3+3x +- (2 +2x10(-6) x +-(2+2x +-(5+3x10(-6) | +-(2+2x +-(5+3x +-(5+3x
n3mepeHus 10(-6) x ) 10(-6) x ) ) 10(-6) x 1) x ) 10(-6) x ) 10(-6) x ) 10(-6) x 1)
paccTosiHMmn Ha
OfHY MpU3My, MM
HanbHocTb 0,3-350 - 70-100 80-120 - 70-100 3-150 - -
namepeHuss  6e3
oTpaxarensi, M
TouHOCTb +-(3+2x10(-6) x ) - +-(3+2x +- (3 +2x10(-6) x - +-(3+2x10(-6) | +-(5+2x - -
navepeHus  6es (0,3 -200 m) 10(-6) x ) ) x ) 10(-6) x )
oTpaxarens, MM +-(5+10x 10(-6) x O)
(200 - 350 m)
Bpemsi uamepeHnus 1,6 1,6 2,1 (no 2,0 (no npusme) 1,6 2,0 (no npusme) 1,3 3 4
paccTosiHus, cek npusme)
Knasunatypa 43 knasuwmn | 7 knasuw (XKK) 33 knaBum 43 knasuLLm 7 knasuw (XKK) | knaBuwHasa | KnaBuLLHAN -
(ancnnew) cTpok x andgasuTHO-L 4 x21 (KK) 4 x 20 andgasuTHO-UM 4 x21
CUMBON ngpposas 28 knasuLl dposast
(rpadpnyecknin (CGA) 8 x40 (rpadhmnyecknin
OBYXCTOPOHH [OBYXCTOPOHHWN
uin) 8 x 20 )8 x20
3awuTa oT IP64 IPX4 IP54 IPX4 IPX4 IP54 IP65 - -
BHELLHMX
dakTopoB
BHyTpeHHss 8800 Touek, NnpYMepHoO 1900 cTpok 128 M6 ~ 4400 To4ek 1900 cTpok 50000 11000 Touek
namsitTb dnaw-kapTta - 10000 4400 Touek (CF kapTta T1n 1) TOYeK 1 M6 -
TOYEeK

Pabouyas - 20° -+ 50° -20° - + 50° DR-20° - + 50° -20° - + 50° -20° - + 50° DR-20° - + 50° -20°-+50° | -20°-+50° -30°-+




Temneparypa, °C x-treme ot -35° | (Arctic xx: ot - 32°) x-treme or - 35° 40°
Bpewms paboTbl 4.5 7,5 8 8,5 7,5 8 6,5 7,5 8
OfIHOTO

aKKymynsitopa,

yac

Bpewms 3apsga 1,2 1,2 2 1,5 1,2 2 1,8 3 3
OfiHOro

aKKymynsTopa,

yac

Bec, kr 5,9 5,8 [o 6,7 [o 6,7 5,8 0o 6,7 5,9 5,6 10,0
FapaHTUiiHLIN 2roga 2roga 1ron 1ron 2 roga 1 ron 1ron 1ron 1 ron

CPOK




Ta6bnuua B5 - O6pa3seu 3anucen B XXypHane HuBenupoBaHus lll knacca



N wTatmBoB | 3apunCcoBK Habnwogenus no KOHTpOSBbHO HabniogeHnsa no cpegHen HUTU CpepgHee
N penkn a AanbHOMEPHbIM HUTSM e NnpeBbILLEHN
NpPUBS30K 3aaHsaA nepeaHsas | NPeBbILLEHN 3aaHsaa nepegHss npesbleHNe e
penka peunka e penka pevnka

'pPn5540 1572(2) 1812(5) -240(11)M 1739(1) 1971(4) - 232(14) -231,5(19)
1 1904(3) 2130(6) - 226(12)k 6430(8) 6741(7) - 331(15)
1-2 332(9) 318(10) + 14/14(13) | 4691(16) 4790(17) + 99(18)
2 1170 0631 + 539 4 1478 0937 + 541 + 541,5
2-1 1786 1241 + 545 k 6269 5627 + 642

616 610 + 6/+20 4791 4690 - 101
3 0601 1710 + 1109 4 0981 2090 - 1109 -1110,0
1-2 1360 2470 - 1110k 5670 6881 - 1211

759 760 -1/+19 4689 4791 + 102
4 1883 0800 + 1083 4 2217 1131 + 1086 + 1086,0
2-1 2550 1465 + 1085 k 7007 5821 + 1186

667 665 + 2/+21 4790 4690 -100
5 0110 1327 -1217 4 0465 1678 -1213 -1213,5
1-2 0819 2029 -1210 k 5155 6439 -1214

709 702 + 7/+28 4690 4791 + 101
6 1354 0581 + 7734 1670 0889 + 781 +781,0
2-1 1985 1197 + 788 k 6460 5579 + 881

631 616 + 15/+43 4790 4690 -100
7 1268 1572 -304 y 1561 1870 - 309 - 309,0
1-2 1859 2169 -310 K 6251 6660 - 409
CT1 mapka 23 591 597 - 6/+37 4690 4790 + 100
KOHTPOSbHBbI 4305(20) 4268(21) 913(22) 53353(23) | 54364(24) -1011(25) + -455,5(26)
e -456,5(27) | 54364(24) 100 - 911(29)
BblYMCIIEHNS - 1011(30)




PesynbTatbl  HabnogeHun  3anucbiBalOT B XKypHanbl B crnegyollen
nocrnenoBaTenbHOCTH:

B rpagpe 1 - HOMepa WTaTMBOB U peek. lepBbiM 3anucbiBaeTcsd HOMep 3afHewn
penku;

B rpade 2 - 3anucbiBaeTca Cnocob npuBA3KM K penepy, C YyKasaHWeM Kak
cTaBunacbh peuka;

OTCYeTbl NO CpedHen HUTU MO YEepHOW CTOPOHE 3adHEen pPEenKn 3anucbiBaloT B
rpacy 6 (1), no ABymM ganbHOMeEpHbIM WTpuxam (2 - 3) B rpady 3;

OTCYETbI MO CPpeaHEN HUTU NO YEPHOW CTOPOHE nepeaHen penku - B rpady 7 (4), a
Nno ganbHOMEpPHbIM WTpmxam B rpadyy 4 (5 n 6);

OTCYETbI MO CpeaHen HUTU MO KpPacHOW CTOPOHe nepeaHen perkun (7) n 3agHen (8)
3anucbiBalOT COOTBETCTBEHHO B rpadbl 7 1 6;

OTCYETbI MO CPEAHUM HUTAM YEPHON CTOPOHLI peeK A0SKHbI 6bITb He MeHee 300. B
NPOTUBHOM Cnyyae crnegyeT MeEHsITb BbICOTY HMBENUPA M MOBTOPHO BbIMOSHATL BCE
HabnaeHNs Ha CTaHLUU.

Mpn obpaboTke pesynbTaToB HAGMAEHUI HA CTaHLUK:

NPOU3BOAAT NOACYET PAcCTOSHUA Mexay nepegHen n 3agHen perkamu: (9) = (3) -
(2) n (10) = (6) - (5) n KoHTponbHble npesblweHuns: (11) = (2) - (5) n (12) = (3) - (6).
PasHocTtu (13) = (9) - (10) n (13) = (12) - (11) pomkHbl ObITb He B6oree 30 MM M paBHbI
mMexay cobon. Ecnn pasHoctu (13) 6onee 30 MM, U3MepeHUsT Ha CTaHUMU NPON3BOAAT
3aHOBO;

BbIYUCIIAIOT NPEBbILIEHUS MO CPeaHUM HUTAM Mo YyepHon (14) = (1) - (4) n kpacHom
(15) = (8) - (7) ctopoHam peek. ITU MpPeBbIWEHNS OOSKHbI OTNUYATLCA Ha Pa3HOCTb

BbICOT Hynel peek 3 mm;

BbIYUCNAT Pa3HOCTb BbICOT Hyrnen nepson n BTopon peek (16) = (8) - (1) n (17) =
(7) - (4). PaBeHctBO pasHocTen (14) - (15) = (17) - (16) saBNsSETCA KOHTpPONEM
BbIYUCIEHNA HA CTaHLMUW;

cpedHee KOHTponbHoe npesbiweHne [(11) + (12)]/2 pomKHO oTnnyatbCcs OT
NPEBbILLEHNS NO CpeHEN HUTU NO YepHbIM CTOpoHaM peek (14) He Bonee, Yem Ha 3 MM.
B npoTMBHOM cnyyae HabnoaeHMs Ha CTaHUUK NOBTOPSIOT 3aHOBO.

BbINONHMB  BblleyKa3aHHble  BbIYUCAEHWS Ha  CTaHuuu, ybeamBlLLIMCL B
NPaBUIIbHOCTN BbIYUCIIEHUN U B COBMOAEHUM OOMYCKOB HepaBeHCTBa Mrey U BbICOThI
NPOXOXOEHUA BU3MPHOrO Jlyda Hag NOBEPXHOCTbI 3eMIU, HUBEMUPOBLLWMK NPOU3BOAMUT
CMeHY CTOSIHKU. [lepeiHssi ToUYKa CTOSAHUSA Penkn Npu 3TOM TLLATENbHO OXpaHaeTCs.

Ta6nuua b6 - O6paseul 3anucen B XXypHane HuBenmposaHua IV knacca

N wrtatneoe | JanbHomep OTcyeTbl NO penke MpeBbilLeHMe CpenoHee
N penkn Hble 3agHaa nepenHsas MM ’ | NpeBbllWeHn
paccTosiHMSA e, MM
1 1185(1) 1058(3)
"pPn 66 375(7) 1560(2) 1430(4) +130(11)
2-1 372(8) 6247(6) 6217(5) +30(12) +130(13)
4687(9) 4787(10) +100(14)
805 1008




2 460 1265 1472 - 207

1-2 464 6052 6159 - 107 - 207
4787 4687 - 100
596 777

3 324 920 1103 - 183

2-1 326 5607 5890 - 283 - 183
4687 4787 + 100
719 1019

4 275 994 1293 - 299

1-2 274 5781 5982 - 201 - 300
4787 4689 - 98
910 1043

5 352 1262 1395 - 133

2-1 352 5949 6182 - 233 - 133
4687 4787 + 100
860 729

6 402 1262 1128 + 134

2-1 399 6049 5813 + 236 - 135

"pPn 801 4787 4685 - 102

KOHTPOSbHBbI 4375(21) 42984(15) | 44064(16) - 1116(17) - 558(18)

e 44064(16) - 558(20)

BblYUCNEHNS - 1116(19)

BbluncneHms npeBbILWEHMI HA CTAHLUK NPOM3BOAATCA B CneayloweM nopsake:
No pasHuLe OTCYETOB MeXdy CpedHen HUTbID U BepxXHeMy AafibHOMEpPHOMY
LUTPUXY BbIYUCAAKOT pacCTOSHUS MexXay HMBenupom u penkamu: (7) = (2) - (1); (8) = (4) -

(3);

BbIMMCNAT Pa3HOCTU BbICOT Hynen peek: (9) = (6) - (2); (10) = (5) - (4);

BbIYMCIIAIOT 3HAYEHUS NpeBbieHu no 4YyepHom ctopoHe (11) = (2) - (4) n no
KpacHom cTopoHe (12) = (6) - (5);
HaxogaT pasHoctn (14) = (10) - (9) = (11) - (12) paBHble Pa3HOCTM BbICOT Hymnewn
peek 15 wmM. CobrniogeHne paBeHCTBa SIBNSETCS KOHTPOMEM BbluMCIEHMs. Ecnu

pa3HoCcTb (14) OTNNYAeTCs OT Pa3HOCTU BbICOT Hynel peek GornbLue, YeM Ha 5 MM, To
HabnaeHNA Ha CTaHL MM NPON3BOAATCS 3aHOBO.

MpunoxeHue B

(obs13aTenbHoOe)

Tunbl LEeHTPOB U penepoB (3HAaKOB AONITOBPEMEHHOIO U BPEMEHHOIo
3akpenneHus). MpumMmepHbIe cxeMbl MOCTPOEHUS reoAe3nvyeckmnx ceTen.
Fpadmueckoe onpeneneHne anemMeHTOB NpuBeaeHUsA (LEHTPUPOBOYHbIN JIUCT)




NPUIOXEHHE B
(obnsameasnoe)

THIIbI HEHTPOB 1 PEITEPOB (3HAKOB JIOJITOBPEMEHHOI'O H BPEMEHHOTO 3AKPEIUTEHIAS). IPUMEPHBIE CXEMbI HHOCTPOEHHUSA
TEOJE3WYECKHX CETEH. TPAOHYECKOE ONIPEAEJEHME DJIEMEHTOB ITPUBEXEHUA (LIEHTPHUPOBOYHBIHN JILCT)

| OTIO3HABATE/IBHbIH

He Mmenee 150 cM

1 — Ber. axops aHameTpoM 50 cM.
2 — ach. ueMeHTHaA WK XKene306eToHHas

6ETOHHBIM (LEMEHTHBIM) PACTBOPOM
3 ~— penec
4 — Bont apaMeTpoM 16—20 MM
5 — merannmieckie cKobL
6 — Cnof LEMEHTHOTO PacTBOPa
7 — yronok 50x50 MM

1leRTp NYHETA TPHABTYASIHH, HONHIOAOMETPER 4 k1. ¢ 1, 2
Pa3pANOB, TPYHTOBHU penep namempuon cetd II—IV kn.

(amaMeTp 12—16 cm) Tpyba, 3anmonHEeHHAs

Tans: neHTpOB H penepon

4

OMO3HABATENBHBIA

He menee 150 cM

nas r

muameTpoM 120—160 MM, pesihe
2 — GeT. AKOpS AUaMeTpoM 50 oM
3 — cnoit IeM. pacTBopa

LIenTp MYHKTA TPHANTY/IAUAH, HOJHTOBOMETPBH 4 KI3CCOB

rpynTa (castme 1,5 M)

1 - Mer. TpyGa AMaMeTpoM SOKMM w1k 6et. TpySa

OMO3HABATENBLHBIN
cron6

.
han6onbinag T1ybuna
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He menee 15
!

LienTp MyHKTA TPHAHTYNAUHM, TIOJHIOHOMET-
pER 4 K1. B 1, 2 paspAnos ® IPYHTOBbLIH penep
wupenuprod cevyt 1II—IV xnaccos aas
PaliOHOBR MHOTOJIETHEH Mep3NoTH

MNPWIOXEHHE B
(npodoamenue)

nTlf‘;f“—A/;'ﬁ’T

OITO3HABATE/IbHAIN

LieBTp NYHKTA TPRAHIY/IAUEE, NOTHIONOMETPEN 4 K.

THNBI HEeHTPOB H penepoB
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IIenTp NMyHKT2 TPRAUTYISUEN, HONHIOROMETPHE 4 K.

nl, 2 ]
pyATOR
1 1 — YyTyHHBI XKONMAK ¢ KPHIUKOK
— 2 — HPOTHBOKOPPO3MOHHBL COi
P 3 — METANIMIECKHE CKOGHI
4 — Get. MOHOJIMT B BHE YCeYeHHON YephIpexrpaH-

HOW NMPAMHABI

ul, penep
HI—-1V k1. 21a TPYABOROCTYNHMX pakionon

5—10 mm, mpuBapenHas K TpyGe
2 — apMaTYPHOE KpeTUieHMe

1 — crampnas mwiacTuHa 50x50 ¢M, TONLMHOK

cera

5 — Meranmyeckas Juamerpom 35—60 mMm acGoue-
MEHTHas, XKene3o6eToHHas ¢ GeTOHHEIM

ceyeHnA, pemse moboro

A MUACH

Tpy6e,
Xpymoro (80~60 MM) uny IPSMOYTOIBHOTO

npopus

Crenuoli 353K MyAKTA HOABrOROMeTpHA 4 KI.

" 1, 2 paspsanos
1 — oTBepCTHE AMaMeTPOM 2 MM is
y U PHOIO TPHCIIOCC

Tlpumenanue: CTCHHON 3HAK MOXeT
MCTIONB30BaThCA KaK CTEHHOMU penep




IIPHUIIOXKEHHE B
(npodosmcenne)

» 110

80

EPA
)
R

THunbl 3HAKOB A0JrOBPEMEHHOr0 3aKpeniaeHus
CBEMOYHBIX CeTel

1. BeToHHBIH MUNOH

TIHpaMILLaE)

o 3. Ke Tpy6a, penise,
YrolKoBoe Xeneso c Ge-
TOHHBIM SIKODEM

2025

5. [leHb cBexxecpyDIeHHOTO
nepeBa, 06paboOTaHHOIO TNMOX
cron®
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Tanbl 3HAKOB BPEMEHHOTO 3aKPemIcHUsd
CHEeMOTHBIX CeTeil (IIAHOBBIX H BBICOTHBLIX)

1. MeTannuueckas Tpyba, KOBAHBIH
I'BO3B CO CTOPKKOM

Kpecr (kpackoit) HITeps, KOBaRhId

Ha Bagyne rBO3b B MHE
JepeBsHHED CTONG
4. Nep it cTond, ycTant #
Ha GETOHHBI MOHOMUT
NPWJIOXEHME B
(npodosxmcenue)
THnb BPEMEHHBIX T€0IE3HYECKAX 3HAKOB
6.
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CheMEAR METALIMMECKRA BEXA ¢ BH3EPHLIM ILTHAAPOM ll\llem- s Bexa ¢
— — LIEHTp MYHKT2
I-oGpa3nas mexa {uependaAnas ; — ::;;m TyHKTa 2 — m:cp i
WM MeTLLIYeCKAR) 3 — otBepeTHe (UEHTp NyHKTa) 3 — sexa
4 — Bonr 4 — nporuposec (10—15 kr)

5 — MeTaUIMYECKNi cTepXkens (aMameTp 10—15 mm)
C BMHTOBO# HAPE3KOH, OTPAHHYATENBHEIMM
waHGaMu 1 rafkamu

6 — BUIMPHBIN LIAIMHAP

7 — ynopsl (METANMIECKIEe WIH epeBsilibie)

8 — PACTAXKH (KpensTcs [OCIe YCTAHOBKH BEXM Hal
LEHTPOM)




NPUNOXEHUE B
(npodoaxncenue)

IlpumepHEie cXeMBl NOCTPOCHHS TPHAHTY suAK 1 M 2 pa3panoB
¥ CheMOYHOH CETH TPHAHTYJRIHOHHBIMA NMOCTPOCHHAME

a) Tpradryasnms 1 u 2 pazpana

2. Henouxa TPEYrOALARKOB A 3aCETKA

1. Cnnomuas TPHAATYISHHOHAAAN CETh Ycnosare oboznasennst

FAN MCXOAHBIA Feofe3nyecKui nyHKT 3. Beraskk

CTOPOHA TPHAHTY/IALIMK

© onpefenseMpli’ MyHKT

nememm—a——— 0231C

DOHBY TPHAHIYISUHAN C ABYCTOPOHHUMH HANPaBICHHAMA

OTHOCTOP! p Wst

NPHRIOXEHME B
(npodosxcenue)

0) onpeneneBne KOOPAHHAT TOYEK CHEMOYHOM CETH

3acedaxn

e ~ ~
P A
a) npamas 6) obparHas B) KOMGUHHPOBaHHAS 32“““;:}’?}'::;”:’;‘1"0;0“ LEMoYKa TPeYronbHIKOB
Kay P YHI MEKIY ABYMSA TTYHKTaMH
! CeTH TPHAHT Ycaosrbie o6o3naTeHEA
Py MCXONHBLH NYHKT
CTOPOHR TPHAHTYATUHM
L ONpefenseMBlit NYHKT
© BCIIOMOTaTENbHAA TOYKA
= e = . OTHOCTOPOHHUE HAGMIOZCHYMS
leon Kuit B B yron LleHTpanbHas CHCTEMA

YETHIPEXYTO/IbHUK




TIPHIOXEHHE B
(npodoaxcenue)

TIpumepsl HOCTPOEHHS HOJTHTOHOMETPHIECKHX CeTel

1. OquHOYHEIK MOIUIOHOMETPUYECKUI X0

2. CxeMa NoJUroHOMETPHYECKHX XOI0B C OJIHO#H YATOBOH TOUKOH

‘Ycaormue oGozpasenus
e > WCXOAHBIS TIYHKThI TPHUAHTYAAUKRKY H
MCXOOHbIe AMPEKUMOHHLIC HaNpasneHus
o] ONpEeICAsAeMBIEC ITYHKTbl NOJAUTOHOMETPHMU

Q Y3IMOBLIE TOYKH XOOOB

3. Cxema TIOTMTOHOMETPUYECKHMX XOIO0B C ABYMH Y3/10BEIMH TOUKAMH




NPUWIOXEHHUE B
(npodosxcenue)

I'paduueckoe onpeneneHue 31eMEHTOB NPHBEACHAS
(IeHTPpHPOBOYHLIH JIACT)

Tpuaurynsums 1 paspsga O6mwexT 11.02.001 JIucr Ne 1
TTOJTUTOHOMETPUS «17» anpens 2004 r.

Ha nyHkre Ne 1 U3 HabmoneHuit: 89°03

Ha geprexe: 89°00° KouTponenstit yron: IToaropHsii

— Ne 1 — CocHoBKa
DieMEeHTH peayKIMH

DeMeHTHl IEHTPUPOBKH L=10,047m
L, =0,034m 6 = 112°00' mng nynkra IToaropHsrit
8, = 166°00' na nynkr [loxropHstit 0 = 201°00' xnst mynkra CocHOBKA
6, = 255°00' Ha nyHkt CocHoBka

HavanbHoe HanpapiaeHUE Ha MYHKT TToaropHotit
Hanpasnenusi Ha OpUEHTUPHBIE TTYHKThHI

Ha yeprexe: W3 nabmoneHmii:
nyHXT IToaropssrit 0°00' 0000’
myHkT CocHoBka 89°00' 89°03'
OpueHTUpHBIHA yHKT Ne 1 264°00' 264°30'

OpHEeHTHPHBIA ITyHKT Ne

166°00 + (255°00" - 89°03")
ecp‘ = 2

=165°58 OnpeneneHue IPOU3BOIUT

IIposepun

_1 12°00” + (201°00" - 89°03)

B1cp. > =111°58’

OnpeneneHve 3NeMEHTOB MNPUBEOEHUS BBINOMHAKT C TPEX CTaHUUN TakuMm
obpa3om, 4ToObl MPOEKTUPYIOLIME MIIOCKOCTM Nepecekanucb nog yrrnamu, 6rnmMskumu kK

60° nnun 120°.



MpoekTnpoBaHne ueHTpa 3Haka C, ocu npubopa J n Bu3MpHom uenm V
NPON3BOANTCS BbIBEPEHHLIM TEO40MNTOM NPU ABYX NOSIOXKEHUAX BEPTUKANbHOIO Kpyra C
PacCTOSAHUA, pPaBHbIX WMAW HECKONMbKO OonblMX BbICOTbI 3HaKa. Kaxgoe M3 OeBaTu
HanpaBfieHNUN OTMEYalT YETbIPbMA TOYKaMUM Ha Kpadx LEeHTPUPOBOYHOro nucta. Hamaa
cpegHee 3Ha4yeHMe W COeAMHUB WX NPSAMbIMUA  NIMHUAMMK, MONyYalT MepeceyeHne
NpoeKLMn n3 Todek ctTaHuum Habnogenus C, J n V.

JInHenHble anemMeHTbl LeHTPUPOBKN Mexay Todkamu C v J n pegykuum - mexagy
Toukamm C n V namepsatoT Ha LEHTPUPOBOYHOM NNCTE. YTNOBbLIE 3NIEMEHTbI LLEHTPUPOBKU

O n pegykumm Or ctposT B Todkax J u V mexagy C v OByma HanpasneHUsIMU,
npoYepyYeHHbIMU Ha Habnogaemble MNyHKTHI.

YrnoBble anemMeHTbl U3MepSsoT TpaHCNOPTUPOM [0 Aonen rpagyca no xondy
4acoBOW CTpesiku OT HanpasfneHus Ha Touky C. Yrnbl Mexay HanpasneHUs MU Ha MyHKTbI
HabnOeHNs, M3MEpPEHHbIe MNPUOBOPOM WU CHATbIE rpaduyeckn TPaHCNOPTUPOM, He
AOJTKHbI NpeBbIlWaTh 3HAYEHWUN:

2° - Npu paccTositHUAX 00 NyHKToB < 10 Kwm;

1° - npu paccTosHnAX 4o nyHkToB oT 10 o 20 Kwm;

0,5° - Npu paccTosiHMAX 0O NYHKTOB > 20 KM.

Mpunoxenwne I'
(obsi3aTenbHoOe)

OcHoBbI rmgporpaduyeckoro gewncppupoBaHus

1.  [wngporpaduyeckoe  gewmdpupoBaHne  HeobXoAMMO  BbIMOMNHATL B
onpefeneHHoOn nocrnefoBaTenbHOCTU, HavvHass ero C MEeCTHOCTW, npurerawwen K
OONWHEe BoJoeMa, Npoformkas Ha NoruMe M KoH4Yasi pycnoM. Takas nocnefoBaTesibHOCTb
AaeT BO3MOXHOCTb, He pasbpacbiBasiCb MO BCEMY CHUMKY, MOCTEMNEHHO nosyyaTb
cBefeHns, Heobxoammble onsi rMaporpaguyeckoro onMcaHus Bogoema.

2. CBepeHusa o penbede, pacTUTENbHOCTU W TPyHTaX KOpeHHoro 6epera
npeacTasnstoT BCNoMoraTenbHbIN mMaTtepuan npwu rmgporpauyeckom
AewndprpoBaHni.

HewmndpupoBaHne kopeHHoro 6epera HauyvMHalOT C oOnpedeneHns Xxapakrtepa
penbega, OCHOBHbIM [OeMacK/pPYyHLMM MPU3HAKOM KOTOPOro SABMSETCA KOHTpacT B
OCBELLEHMMN TEHEBbIX W COSMIHEYHbIX €ro CTOPOH, TaK Kak oBparu, obpbiBbl, KpyTble
CKMOHbl, MMeLNe pasfiMyHyl0 OCBELLEHHOCTb, AaloT npeacrtasneHne o penbede.
HewmndpupoBaHune penbeda NponsBoANTCS, Kak npaBumo, no CTepeocKonmuyeckon nape
nepeKpbiBaOLWMXCA MexXay COBON CMEXHbIX CHUMKOB.

3. JononHuTenbHbIM AEeMaCKUPYOLWUM NPU3HAKOM, MO KOTOPOMY AeLlundpupyoTcs
XapaktepHble oopMbl penbeda, SBMsSeTCa pacTUTENbHOCTb, KOTopas B CBOEM BUOOBOM
COCTaBe pPe3Ko WM3MEeHsieTcs Npu nepexode OT oAHuX dopMm penbeda K gpyrum. B
MOHWXKEHHOW 4acTn penbeda, Kak npasuno, npeobnagaetr Bnaronobueas
pacTUTENbHOCTb, @ B MOBbLILEHHOW - CyXOAonbHas. Bnaroniobueas pacTuUTenbHOCTb
paet 6onee TeMHoe m3obpaxeHune, YeM cyxogonbHas. KycTtapHukn obblMHO pacTyT Ha
NoMMax, CKMOHax AOSIMHbI U OHW XapaKTepu3yloT 3aTOMMAseMoCTb U JAKOT BO3MOXHOCTb
YyCTaHOBWUTb rpaHuLibl pasnuea.



Jlyra Ha cHUMKax UMeroT BecCTPYKTYPHbIA CepbIN PUCYHOK, a B Nepuo CeHoKoca
OHU AewundpupyloTcs Hanudinem cToroB ceHa. Jlyra, umetowme 60nbLUy0 BRAXHOCTb,
n3obpaxaloTca Ha adpOCHUMKax 6onee TeEMHbIM TOHOM, YeM fyra cyxue.

3acesiHHble NOMs M OropoAdbl OTNIMYAKTCA OT JIYrOB MENKOM CTPYKTYPHOCTbIO
pucyHka. OyepTaHusa MUX rpaHul, 06blMHO MMEKT MpaBuribHblE reoMeTpuyeckne opmbl:
oOLLMIA TOH NONEen 3Ha4YUTENbHO CBETIEE NYroB.

4. MNpn gewmndpupoBaHnn NONMbI NpeXxae BCero ycTaHaBNUBAKTCA ee rpaHuubl.
"paHuua 3aTonneHns gewngpupyeTcss Ha NorMe xapakTepHoOW BrarositobnBon, COYHON
M TYCTOM pacTUTENbLHOCTLI, u3obpaxaruwencsa bonee TeMHbIM TOHOM. bepera, He
noasepratownecs 3aTonneHnto, 0bbIMHO M306UNYT CYyXOAONBHOW PaCTUTENbHOCTLIO
nUnn necom garouwmm donee CBETNbIA TOH N300paXKeHus.

5. Mukpopenbed MoMMbl OTYETMBO BbIAENAETCA Ha a’poCHUMKax 6GenbiMu
NATHaMNU OOHaXeHHbIX rPyHTOB. [lpy NpocMOTpe 3TUX NATEH Yepe3 CTepeOocKor
OTYETNIMBO BbI4ENAETCA XapakTep Mukpopernbeda, o06pa3oBaHHONO MHOrofeTHEN
9PO3NOHHO-aKKyMYNSTUBHON AEATENBHOCTBIO PEKMN.

6. IameHeHne HanpaBrieHnsa pycria, Bbl3blBaEMO€ MHOrofieTHeN AeATenbHOCTbHO
pekn, oCTaBrisieT CBOW crief, Ha NOBEPXHOCTWU 3eMnn B BuAe cTapopeyun. I3Tu cnegobl
cTapbiX pycen, OEeNCTBYIOWMX U OTMEpLUMX, CO3[alnT crneumdunyeckyto ocobeHHOCTb
NONMEHHOro penbeda, obneryarLyto ee gellndpmpoBaHue.

7. beperoBon Ban oObI4HO OeINPUPYETCA Ha adPOCHUMKAX NoL CTEPEOCKOMNOM,
npu 3TOM OH NMpeacTaBnNaeTca NPUNOLHATON OCBETIIEHHOMW MOMOCKOW, PacronoXeHHON Y
6poBku Gepera.

Moa cTepeockonomM OTYETIMBO BbIPUCOBLIBAETCA XapakTtep 6epera, ocobeHHO npwu
OTCYTCTBUM Ha HET pacTUTENbHOCTU. BbICOTY KpPyTbIX M OTBECHbLIX 6eperoB MOXHO
onpenennTb Mo XapakTepy u AnnHe oTbpacbiBaeMon MU TEHW.

MoambiBaemble 6epera, OBbIMHO TNIMHUCTBIE, UMEKT MSATKYHO, BbINyKon hopMbl
OpoBKY C HeboOnbLIOM KPyTU3HOM BONMM3M ypesa BoAabl. [NMHMCTas nodsa
XapaKkTepusyeTcs r'yCToN KyCTapHUKOBOW PacTUTESTbHOCTbIO.

Bepera, obpasoBaHHble CKanUCTbIMW Nopofamu, Bcerga KpyTble, U3pesaHHble U
nmeroT 6eHbIN pacTUTENbHbBIA NMOKPOB. Y MNOAHOXbA Takmx 6eperoB 4acTto oTMeYalTCs
HarpoOMOXAEeHUs1 Nopoabl BCreAcTBME paspyLUeHUs CKITOHOB. [lecyaHbin Geper nmeet
Genbi TOH.

8. Ypesbl Bogbl OObIMHO OTYETIMBO BbIPAXAKTCHA HA A3POCHUMKAX W MOITOMY
nerko gewmndpupyrotca. Korga ypes Boabl MAOX0 pasfMyuMM mM3-3a najarowen Ha Hero
TeHM OT OeperoB WNM HanNUuMA KambIlend U OCOKW, €ero rpaHuubl onpenensoTcs
npocMaTpmBaHMEM CHUMKOB MOL CTEPEOCKONOM NPU NOSIOXUTENBHOM N OTpULaTESTbHOM
cTepeoadhdekTe.

9. OcHoBHOM 3agjayen rugporpadMyeckoro AewndpupoBaHna  SBMSETCS
onpegeneHne xapaktepa rMybuH no aspocHMMKam. OCHOBHbIM [AeMacCKUPYOLWNM
NPU3HaAKOM B 3TOM Ccrlyyae sBndeTcs TOH u300paxeHusa. bonee rnybokume MecTa
BogoemMa mmetoT 6onee TeMHbI TOH. Menkue mecta peku (OTMenu, KOocCbl, NepekaTthl,
noboyHn u aOp.) wumerT Oonee cBeTNbIM ToH. [o onpeageneHHon rybuHbl,
0o0yCroBrneHHOMW PSAOM Takmx (hakTopoB, KaK MpO3pavyHOCTb BOAbl, LBETHOCTb [Ha U
OCBELLEHHOCTb, MOABOAHbLIN penbed OTYETNMBO MPOCMAaTPMBAETCA Ha adpPOCHUMKaX.
TeMHbIN TOH ABNSeTCS OAHUM U3 NPU3HAKOB 4S8 AelndpupoBaHns CygoBOro xoaa.

10. lnaByyass obctaHoBKa (Bexn, GakeHbl, Byu) OewmppupyeTcss XopoLwlo Ha



cHuMkax macwtaba 1:5000 n kpynHee. Ha 6onee menkmx macwtabax 3Haku nna.yyen
o6CTaHOBKM AeluMdpupyOTCS NO XapakTepHbiM BypyHaMm, co3gaBaeMbliM TEYEHUEM.

11. beperosas o6cTaHOBKa (CMrHasnbHble MayThl, NepeBasibHble CTONObl, CTBOPHbIE
3HaKKn) gewmndgpupytotca no otbpacbiBaeMbiM UMW TeHSIM, TaK Kak WX MfaHOBOE
n3obpaxeHne Ha CHUMKaxX MMeeT OYeHb Marsible pasMmepbl.

12. OCHOBHbIMW MPENATCTBUSAMU AN CYJOXOACTBA SIBMSKOTCA MENU U OCepeaKu,
KoTopble Aemackupytotcss 6onee cBeTnbiMM ToHamu. Ecnn Ha menax u ocepegkax
HaxXoOATCA KaMHW, TO OHU Takke OyayT pesko BblOenATbCs Ha (POHe necka KOHTYpOM
bonee TemHoro ugeTta. [Moporn Ha aspoCHWMKaxX - MO CBETNIOMY TOHY BCMEHEHHOM
NOBEPXHOCTU BOAbI.

13. TpusHakom, OeMaCKUPYIOLLMM Kapyu, SIBNSETCA XapakTepHoe u3obpaxeHue
pacxogsLmnxca CTpymn TeveHus.

3aToHyBlWMe cyda, 6apXxu u gpyrme npenaTcTBus, onacHble N9 CyAOXOACTBA,
AemackmpytoTcs 6onee TeMHbIM TOHOM NU300paXXeHus.

14. [emackupyrowumm npusHakamn, Jarowmmym  BO3MOXHOCTb  Onpeaenntb
HanpaBfeHne TeYeHUst PeKn, ABNAKTCA crnefyloume xapakTepHble 0CObeHHOCTU ee
n3obpaxeHus:

- HanpasneHue NMpPUTOKOB, BNagaloLwmx B peky, KOTopble, Kak npasuno, obpasytoTt
OCTPbIN Yrosi C HanpasfeHNEM TEYEHUS,

- rpywesngHas opmMa OCTPOBOB M NMOABOAHbIX KOC, 3a0CTPEHHAas 4YacTb KOTOPbIX
Bcerga obpalleHa BHU3 MO TEYEHUIO;

- dopma 3acTpyr C KOHLUEBOW 3a0CTPEHHOW 4acTbio, HanpaBneHHOW BHU3 TO
TEYEHMIO;

- pacnonoxeHue rmapoOTEXHUYECKNX COOPYXEHUN (LUITHO3bl, MNOTUHBI), NO KOTOPbLIM
OTYETNINBO BbISABAETCS# BEPXHUA N HUKHUIN Bbedibl;

- NnaeByuyvMe cpeacTBa - Mapoxofbl, Katepa, JOAKW, CTosWue Ha sKope unu
LUBaApPTOBbLIX, Bceraa obpalleHHble BBEPX MO TEYEHMIO HOCOBOW YacCTblO.

15. CKOpPOCTb TeYEHUS MOXHO ornpeaennTb No NMbIBYLWKWM MO peke npegMmeTtam,
NbAVHaM U T.4., UMesi HENPEePbIBHbIN a3podunibM, Ha CHUMKaX KOTOPOro 3adpuKCcMpoBaHo
BPeMS 9KCMO3UNLNA.

16. MocThbl, Kak npaBuno, gewmndgpupytotcs 6e3 ocoboro 3aTpyaHEeHUd, Tak Kak ux
nsobpaxeHme B Buage 6enon nNOMNOCKW, Mepecekarwlwen peky, HenocpeacTBeHHO
NpPOCMaTpmMBaETCA Ha CHUMKE, NMPUYEM KOHCTPYKLUMIO MOCTa XOpOLIO AeMacKupyeT ero
TEHb.

17. MNapomMHble nepenpasbl TakKe CPaBHUTENBLHO NErko AeWngpupyroTcd, Tak Kak
OHM OEeMacCKUPYIOTCS HanMuMem napoma, orno3HaBaeMoro Ha CHUMKe, a Takke Hanndnem
npu4yanoB, pacrofioXeHHbIX Ha NPOTUBOMNOMOXHbIX ©Oeperax pekn. Kpome TOro,
napomMHble nepenpasbl 0O6bIYHO AEMaCKMPYOTCA JOporaMmmn, NoaXoAAWNMM K npyuyanam.

JlogoyHble nepenpasbl AeMacKupyrTca neLexogHbIMm TPOMUHKaMMU,
nogxogsawmmm Kk 6Geperam. [lpy BHMMATENbHOM MPOCMOTPE Yepesd Jfyny MOXHO
pasnMyunTb N NOLKW.

18. bpoabl Ha pekax ONO3HaKTCA MO AoporamMm M TPOMUHKaM, NoAxXoasLWmMM K ypesy
BoAbl C oboux GeperoB. bpoabl OGbLIMHO MNPOXOASAT MO y4YyacTkaM C HaUMEHbLUMMMU
rnybuHamu, KoTopble NPUypoYMBalOTCA K MNepekaTtam B OTAWYME OT JOLOYHbIX U
NapoMHbIX Mepernpas, KOTopble YCTPanBalTCA Ha NNECOBbIX y4acTKax.

19. VckyCCTBEHHbIE 1 BbiNpaBUTENbHbIE COOPYXEHNSA Ha pekax (4ambbl, MNAOTUHbI,



NNeTHW, Typbl U Ap.) AewmndpupytoTcs 6e3 ocobbix 3aTpygHEHUN.

20. lMopTbl U nMpuUCTaHM C MNPUCYLLUMMN UM COOPYXKEHUSIMU, noabesgHble MyTu,
Norpy30o4HO-pasrpy30yHbie MeXaHU3Mbl U COOPYXEHUA, CKITaacKue NoMeLleHnsl, EMKOCTU
AN XpaHeHUs roproyero - Bce aTo 6e3 3aTpyaHeHMst TpoCMaTpMBaeTCsl Ha a3pOCHMMKAaX.

Mpunoxenne O
(cnpaBo4HoOe)

O6pasubl 3anNosfIHeHUs1 XKypHaroB 3ace4Yyek U NPoOMepoB rIyOouH.
OcmoTp, npaBuna obpaLleHMsa  NOBEPKU CEeKCTaHOB.
MoBepku npoTpakTopa

Tabnwua 41
Oara 200 T. [loroma: JIeTKUN BeTep
BpeM,q CocTogHUE Pexm: JIeTKOEe BOJIHEHNE
[TyHKTBI OTc4yeTbl (TOPUBOHT, KPYr) OVpEKUNOHHbIE YINbl
CTOAHUA OPUEHTUPOB ° ' ° '
aHus
Pn 2 Pn 1 0 00 30 18
Yr10 182 13 212 31
Tabnuua 02
Manc N
N ®nar (kopg) OTcyeTbl No AnpekunoHHble yrnbl | lNpumedanuns
3aceuvek rOpM30HTaNbHOMY N CXeMbI
Kpyry
Ypes 192 05 222 23
1 ) 195 11 225 29
2 K 197 43 228 01
3 K 199 28 229 46
NMpumeyaHun

1 Ha cTosiHke npuBOOATCA CBEAEHWA O BPEMEHU MNpOou3BOACTBA M MOroAHbIX
yCroBusIX, YKasblBaeTCsd MeCTO CTOSHKM Teogonuta W OTCYeTbl Ha  MYHKTbI
OPVEHTUPOBAHUA, a TaKxKe 3anoNnHAKTCA rpadbl 2, 3 1 5 XXypHana 3aceuvexk.

2 [OMpeKUNOHHbIE Yribl C TOYKN CTOAHUSA Ha MYHKTbl OPUEHTUPOBAHUA U HA TOYKM
onpeneneHnin BbIMMCNAIOTCA Npyn 0bpaboTke 3acedek nyTeM peLleHns NpAMOoKn 3aceydku ¢
NMOMOLLbIO NEPCOHAaNbHOro KoMMbloTepa.

3 Hymepauma Touyek (rpacha 1) npocTaBnsieTcss Npu CHNTKE XXYpPHAnoB 3aceyvek C
axorpamMmmamu (Unu xxypHanamm npoMepos rnyouH).



Tabnuua O3

IaTa 200 T. [loroma:
BpeM,q CocTogHUe ek, o03epa, BOIOOXpaHMJIMIa
T'anc N
3a NIOCTOSHHOE HAadaJlo NPMHSATO _ XypH./mmcr/3aceuex N or Gepera
Pab. rop. [lp. Top. Cpeska
N Touek | Pacctoa | Oomep | MnybuHa | Vicnpasn | CpesaHH | XapakTe
nnm HWe oT ao npomepa | €EHHble ble p rpyHTa | o
pumey
donar Hadana ypesa rnyGuHbl | rnybuHbl nnm AHMe
nnm nnm npob6bl
OTMETKN | OTMETKM
OcmoTp, npaBuna ob6paLlueHus 1 NOBepPKN CeKCTaHOB
OcmoTp
OcMOTpOM  CekCTaHa  YCTaHaBnMBAKT €ro  MCApPaBHOCTb W Hanuuue

NPUHaANEXHOCTEN (KMNHOYN, OTBEPTKM, LUMUMBKA U T.M.).

Ocoboe BHMMaHMe obpallaeTcs Ha COCTOsIHME 3yb4yaTon periku, BAENaHHOW B
paMy CeKCTaHa, KoTopasi urpaeT pofb YrOMEPHOW LWKanbl, W WCNPaBHOCTb
TaHreHunanbHOro BMHTa OTCYETHOro yctponcrtea. Manenwme nospexneHna nnm nsHoc
gybuatoro 3auensieHusi, a Takke ero 3arpsi3HeHuMe MOryT Bbi3BaTb MOrPELIHOCTb B
oTcyerTe.

Kpome aToro, npyu oCMOTpe CekcTaHa UCMbITbIBAKOT NSIaBHOCTb ABMXKEHUS anngaapl
OT BpaALLUEHUs TaHreHunanbHOro BWHTA W MNPOBEPSAT HENOABUMXHOCTb, XECTKOCTb
nocaaku 3epkan B CBOMX rHe3gax.

NMpaBuna o6paweHuns

1. CekcTaH He [O/KeH nogBepraTbCs pPes3knMm nepemMeHam TemnepaTypbl,
CrnyYamHbIM TOonYKaM, yaapam 1 BO34ENCTBUIO CbIPOCTW.

2. Tlpn MexaHuM4yecKkux noBpPEeXOAEHUSX, [OaXe CaMblX He3Ha4YUTerbHbIX,
nonb3oBaTbCA CekcTaHoM 6e3 npoBepkM Ha 6Gasuce C pAOOM WM3BECTHLIX YrIOB He
cnepyer.

3. He npunaratb ycunum K pasnuyHbIM YacTsM CeKkcTaHa BO BpeMs paboTbl, YNCTKM
N NPOBEPOK.

4. 3ybyaTyio penky pambl CekcTaHa HeobxoAuMO NEepUoaNYECKN YUCTUTD,
CMa3blBaTb KOCTSHbIM MacroMm, fiakoH KOTOPOro XpaHuTca B yTnsipe cekcTaHa.

5. Korma cekcTaHOM He MOonb3ylTCs, OH AO/MKEH XpaHUTbCA B QyTnspe B
cneymanbHOM MOMELLLEHUN.

NMpoBepka nepneHANKYNAPHOCTU 6ONbLUIOro 3epkKarna nnockocTy numboba

CraBaT anngagy Ha otcyeT 6onee 60° U cMOTPAT B HoMbLIOE 3epKasio CekcTaHa
nog OCTPbLIM YrioM Tak, YTobbl BUAETb B HEM NPSMOBUOMMOE U OTPaKEHHOE B 3epkarne



n3obpaxeHme numba. W3obpaxeHune ayrm numba B 3epkane AO0SMKHO COCTaBnATb
NPOLOIMKEHNE BUOMMON HENOCPEACTBEHHO rN1a3oM YacTu nimmba 6e3 BCsikoro nsnoma.

Mpn HannuMn wunanoma neprneHanKynsapHOCTb OONbLUIOro 3epkana HapyllieHa.
WcnpaBneHne HaknoHa npomns3BOgAT MOBOPOTOM pPerynMpoBOYHOrO BWHTA BBEPXY
BonbLuoro 3epkana.

NMpoBepka nepneHANKYNAPHOCTU MANoro 3epkana niuockocTn nmmoba

CraBat anugagy Ha otcyeT, 6nuakun k 0°, n HabnogaloT pe3ko OYepyHEHHbIN
OoTAaneHHbIn npegmMeT.

Ecnn npn Hebonblwmnx nepemeweHnax anuaanbl NpSMOBUOMMOE U OTPaXXeHHoe
n3obpaxxeHne BUAOHbI HE Ha OAWHAKOBOM BbLICOTE, TO MNEPNEHOMKYNSPHOCTb 3epkana
HapyweHa. B aTom crnyyae BepxHUM perynmpoBOYHbIM BUMHTOM Marsioro 3epkarna
N3MEHSIOT €ro HaKNoH 4o npuBeaeHnsa n3obpakeHnn Ha OANH YPOBEHb BbICOTHI.

OnpegeneHne nonpaBKku MHAeKca

[MonpaBKy MHOEKCA CeKCTaHa onpefenstoT Nno pe3ko O4YepyYeHHOMY OTAasieHHOMY
npegmeTty (He 6nvke 1 kM), a NpU OTCYTCTBUM NOLXOOALLNX OPUEHTUPOB - MO JIUMHUM
rOpu30oHTa, eClniv OHa YeTKO BUAHa.

MoctaBmMB anuaagy Ha otcdeT, 6nuskmin Kk 0°, coBMeLllalT NPSAMOBUOMMBIN
OTPaXEHHbIN Kpan YeTKO BMAMMOro BbibpaHHOro npeamerta. BennunHy n 3Hak nonpaskm
WMHAEeKca i HaxogaTt no goopmyrne:

I=360—M

roe M - oTcdeT cekcTtaHa npu: COBMELLEHUM NPSAMOBUOMMOIO U OTPaXKEHHOro
n3obpaxkeHun.

[MonpaBska nHaekca cekctaHa nepeq Havanom paboT yMeHbLUIaeTCca 40 BENUYMHbI,
He npeBblwalowen ToYHocTM oTcveTa (1'). [Onsa 3TOro coBMeLlaloT Hyfb BepHbepa
(oTcyeTHOro 6GapabaHa) Cc HynesbiM geneHnem numba (MHAEKCOM) U OOKOBbLIM
KOPPEKTUPYIOLWMM BUMHTOM Masnoro 3epkana [[obuBalTCA TOYHOrO COBMELLEHUS
OTPaXXeHHOro 1 NPSMOBMANMOro U30bpaxeHnn Habngaemoro npegmera.

[Mocne atoro cnefyeT NOBTOPHO NPOBEPUTL NEPNEHANKYNAPHOCTb Manoro 3epkana
U nnockoctm numba, kotopad Morfna 6biTb HapyweHa. Ecnn npuwnocb ycTpaHATb
HenepneHanKynspHOCTbL Maroro 3epkana, To HeobXxoAuMO MOBTOPUTL onpeaeneHue
nonpaBkM WHOEKCa, BCerga 3akaHyvMBasi MOBEPKM CeKkcTaHa onpefeneHnem 3Tou
nonpasKu.

OnpepeneHne mepTBOro xoaa TaHreHUMarbHOro BUHTa

[Ana onpegeneHvs MepTBOro Xoda TaHreHuMarnbHOro BWHTA MPOU3BOASAT Ceputo
n3amepeHun Kakoro-nnbo yrna, spawaa 6apabaH B ogHy CTOPOHY. 3aTeM U3MepeHus
noBTOpstoT, Bpawasi 6apabaH B NPOTUBOMOMOXHYKD CTOPOHY. PasHoCTb cpegHux
OTCYETOB B KaXJ0oW cepun aaeT BENUYNHY MepTBOro Xo4a TaHreHumMansHoro BUHTa.

OHa He gomkHa npesblwaTtb 0,5' - 1,0".

NMoBepkn npoTtpakTopa

Kaxabih npoTpakTop neped Hadvanom paboT [dormkeH ObiTb NpoBepeH Aanis
onpeaeneHns ero NnpurogHocTu k pabote. MNMpoBepke nognexarT:



1. MPAMONMHENHOCTb Pabounx cpe3oB NINHeeK

[ns aTon NpoBepkn NPOTPaKTOpP KnagyT Ha NfaHLWeT, U Ha paccTosiHn 2 - 3 CM OT
KaXXQoro KOHLA WCMNbITbIBAEMOWN JNMHENKN HakKamnblBalOT KOHTPOSbHbIE TOYKW, Mexay
KOTOPbLIMW OCTPO OTTOYEHHbLIM KapaHOaLlOM MNPoYepYUBalOT JIMHUIO MO Cpesy JNUHENKMW.
3atem nuHenky nosopaymBatoT Ha 180° Tak, YTOOblI KOHTPOJSIbHbIE TOYKM OKa3anucb Yy
pPa3HOMMEHHbIX KOHLIOB NIMHENKMW, NOCEe Yero npovyepymBaoT BTOPYIO FIMHUIO N U3MEPSIIOT
MakcMMarnbHOe pacCTosiHUe MexXay [OBYMS  MNOSYYEHHbIMU  NUHUAMK.  [1poBepky
NPOU3BOAAT C YANUHEHHLIMW JIMHENKAMU, NS KaXO0W N3 HUX OTAENbHO.

[Mony4yeHHble pacxoXaeHus NMMHUA He OOMMKHbI npeBbiwaTh 0,5 MMm.

2. BennunHa oTKNOHEHUA TOUYKMU NepeceyeHust INHUUN CPe30B NIMHeeK OT LieHTpa
npoTpakTopa

Mpn aTon nposepke NPOTPAKTOP KNagyT Ha nnaHweT, PuKCaTopoM HakarbiBaloT
LLlEHTP U OCTPO OTTOMEHHbIM KapaHAalloM NPOBOAAT SIMHUKU MO cpe3aM BCeX TPeX JIMHEEK,
pa3aBuHyTbix Ha 30°. [anee, npoTpakTop OTOABUralT U MPoYepyMBaloT NpoJorKeHue
BCEX Tpex NMUHUIA OO0 ux nepeceveHus. IamepsaloT paccTtosiHue OT ykona dukcatopa o
TOYEK MnepeceyeHns JNIMHUN CPe30B KaXXOAOW U3 MOABUXHLIX JIMHEEK co cpeaHen. Takue
onpeaerneHna NoBTOPSAT HE MEHee Tpex pas, U pesynbTaT ANA KaKOoW U3 MOABMKHbIX
NNHEeeK yCcpeaHsaT. Takme e N3MepeHns nNpoumsBoaAT Npu ycTaHoBKax nuHeek Ha 60°,
90° n 120°.

PaccTtosHns 0T To4Yek nepeceyeHusi CKOLLUEHHbIX CPEe30B KaKAOW U3 MOABUKHbIX
NNHEeeK 1 cpeaHen NIMHENKN 0O LeHTpa npoTpakTopa He A0MMKHbI npesbiwaTsb 0,5 Mm.

3. BenununHa coBMeCTHOM OLUNOKKN OT MepTBOro xoga v M3rnda noaBMXHbIX JINHEEK

[ns aTon npoBepku NpoTpakTop ¢ oTBegeHHOW Ha 30° UCnbITbiBAEMOW NIMHENKOMN
KNnagyT Ha nnaHweT, U NpwxuMMmass OOHOM pPyKoOM ukcatop, ANS  MUCKITYEeHUS
BO3MOXXHOCTWN CMELLEHUS LEHTPA, TOSNKaKT CPeaHIoO NUHENKY, NoBopadnsas npnbop Ha
30 - 40° B CTOPOHY UCMbITYEMOW JIMHENKN, 3aTEM, Ha PacCCTOAHUM 2 - 3 CM OT KOHLIOB
cCpedHen n UCMNbITYyeMOM JMHEEK NPOYEepyYMBalOT KapaHdawom Hebonbline OTpesku
NWUHUK, NOCcne Yero npoAoSHKalT BpalleHMe B TOM Xe HanpasneHun. [loBepHys
npoTtpaktop euwe Ha 40 - 50°, n3mMeHsT BpalleHne Ha obpaTHOe M NoBOpaynBaloT OO
Tex nop, noka paboumin cpes cpenHeEN NIMHENKN HE COBNadeT C MNPOYEepUEHHON paHee
nHWen. Torga no UCNbITYeMOK NIMHENKE, MPOTUB NPOYEPUYEHHOM paHee NMNHUK, NPOoBOAAT
BTOPYIO JIMHWUIO, N U3MEPSIKOT PaCCTOSAHME MeXOYy CPeaHMMWU TOYKaMW NOSyYeHHbIX OBYX
OTPE3KOB M OT LeHTpa NpoTpakTopa 40 3TUX OTPE3KOB.

[MpoBepkn Npou3BOAAT C YANMHEHHbIMU JIMHEMKAMW He MeHee Tpex pa3 ans
npaBon W NEBOM JNIMHEEK B OTAESIbHOCTW, a 3aTeM PacCyMTbIBAlOT 3HA4YeHUE YrIioBOM

BenuunHbl ¥ (owmnbkn OT MepTBOro xoda u nsrnba nuHeek) no opmyne:



KK,
y=3438 5

KK .
rae ! - paccTosiHMe Mexay npoYyepvYeHHbIMU OTpe3Kkamun NNHUI;

OK - paccTosiHMe OT LeHTpa NpoTpakTopa 40 cepefuHbl OTPE3KOB.
BennuvHa yrna ¥ He gorxHa npesbiwatb 3'.

MpunoxeHue E
(cnpaBo4HoOe)

MpomepHbIie 3X0NOoTbl, NPUMEHSAEMbIE NMPU UHXKEHEPHbIX U3bICKAHUSX ANA
cTpouTenbcTBa. O6pasel axorpamMmmMbl NP TapMpPOBaHUM 3XONOTa

Tab6nuua E1



HaumeHoBaHue dupma (cTpaHa Ownana3soH Pabouas Mutanu | MNoTpebnse MpenenbHas WnpuHa Pernctpa | Macc MporpammHoe
npubopa N3roToBUTENb) namepsiem yacroTa, Ky e, B mas MorpeLLHoCTb avarpaMmmsl umns* a, kr obecneyeHune
bIX rIyOuH, MOLLIHOCTb, n3mepeHus HanpasneH
M BT unn rnyovH, m HOCTU
noTtpebnse (wnpuHa
MbIVi TOK, aKkycTunyeck
MA oro nyuya),
rpag
nan-4 Poccus 0,4 -200 135 24 150 0-10-0,2 7 OnekTpoT 60 -
10 - 40-0,3 epMmyeck
40-200-1%H as bymara
OTh-2
NP Poccusa 0,5-20 30-180 27 120 0,5-5-0,1 7 OnekTpoT 64 -
5-20-1% epmMmyeck
asa 6ymara
OTh-2
Elac Elac Nautik 0,4 - 1000 28 -210 11-20 90 Bt 0,05 7 Ha 15 HYPACK
Hydrostar-4300 (CepmaHus) Lundposo MAX
 BbIXOA U
Tepmonpu
HTep
Sonar Lite OhmexInstrument 0,3-80 200 12 70 - 100 mA 0,05 8-10 2,5 SONAR2000
s
(BenvkobputaHus)
Bathy-500MF EJIACNautik 0-640m 200 10-30 0,5% 16 HYPACK MAX
(Fepmanus)
Navisound 100D Reson - 0,5-640m | 8-35;190-225 | 18-32 10 Bt 1-7cm 7 NavisoftSurvey LT

Navitronic (JaHus)




*  [ononHuteneHble QYHKUUW, WUCMOMb3yeMble Mpu  BbINOMHEHUN OeTanbHOW
CbeMKU penbeda aHa:

- ABTOMaTM4yecKkoe HaHeCeHWe Ha pPerncTpaunuoHHOM IeHTe nepnoamnyecKnx
ornepaTuBHbIX OTMETOK Yepe3 uHTepsans! 0,5; 1; 3; 5 MMHYT C O4HOBPEMEHHOWN nogaden
curHana B cuctemy mectoonpeaeneHns obbekra.

- HaHeceHuMe Ha pernmcTtpaunmoHHOM JieHTe cheuunanbHbIX OTMETOK, Aensalnx
BPEMEHHOWN MHTepBar Nnepuoandeckummn otMmeTkamu. [leneHne nHTepsana npoMsBoanTCH
Ha 4, 5, 6, 8, 10, 12 paBHbIX NPOMEXYTKOB.

- BoaMOXHOCTb BBOZA NOMPaBOK B N3MepsieMble 3Ha4YeHUs ryouH:

< Ha N3MEHEHWe CKOPOCTU pacrnpoCTpaHeHUs 3ByKa B BOAE OT HOMWHAarbHOW, B
npegenax ot 1400 oo 1600 m/c ¢ To4HOCTbIO 1 M/C;

< Ha U3MeHeHMne ypoBHSA 1 yrnybneHus subpaTtopa B npegenax, ot MuHyc 5,9 oo
nntoc 19,5 metpos ¢ ToYHOCTLIO 0,1 M

INPHIOXEHME E

(npodoaxcenue)
Oopasen 3xorpaMMbl IPH TAPHPOBAHAH IXO0JOTA
Koneu TapupoBanus 8 4. 35 MUH. t, = 60,0 cex.
V =240 8.
KM 1,4 +0,6
M 2,4 +0,6
ﬂM 3,4 +0,6
M 4.4 +0.6
7™
6,5 +0,5
10m
9,6 +0,4
15M
/ 14,9 +0,1
10 M 9,7 +0,3
™ 6,6 +0,4
M 44 +0,6
4Mm
3,4 +0,6
!3M
2,4 +0,6
2M
1,4 AZ = +0,6
V=2408 t,=60,0 cex.
Hayarno TapupoBauus 8 u. 10 MuH. Berep NO26., Bonna 1 6.,
xayka GoproBas 2°
Paiton X =i ;
Y=, R
Tapuposanue 13.08.93 r.




Mpumep 3anucu TapupoBaHUs U pacyeTa CyMMapHOW NonpaBku axosioTa

AaTa, Bpemsi, | HanpsbkeHue | 4yucrno 06. | rnybuHa oTcYyeTbl rNyouH no cyMma pH
panoH cetu apurarens no 9XO0noTYy: nonpaBok
FINHIO I Il (I +11)/2

26.05.92r. 24 B 4500/60 2,0 1,6 1,6 1,6 +0,4
8.20 - 8.50 3,0 2,7 2,7 2,7 +3,0
p. Nsa. ctapuua 4,0 3,6 3,8 3,7 +3,0
126 Km, 5,0 4,7 4,7 4,7 +3,0
npa.. 6eper 7,0 6,8 6,7 6,8 +0,2
10,0 10,0 | 9,8 9,9 +0,1

MpunoxeHue X
(cnpaBo4HoOe)

O6pa3sey XXypHana onucaHusi Npob rpyHTa, B3ATOro npu npomepax rnyouH

Tabnuua X1

N npobbl | HaTta | Bpemsa

my6buHa

Opyave B3aTus
npobbl rpyHTa

OnucaHue
rpyHTa

MpumeyaHne

YcnoBHble COKpallueHus Ansa 0603Ha4YeHUst Ha NraHax XxapakTepa rpyHToB

BanyHbl - B
Bopopocnu - B
[[anbka - K
unc-Tc

MuHa - N
[MMuHucTBIN N - [N
[MbIObI - [6

paBun - I'p

pnbbl - 6
N3BecTHSsIK - 3B
Nn-WN

Nnuctbin necok - UMM
KameHb - K

JlaBa - J1

Men - M

Meprenb - Mr
Mupabunut - Mp
MNem3a - [m

MNecok - I
MNecyaHbin nn - M
MNnuta - MNn
[NbineBaTbin necok - nll
Pakyuwka - P
Ckana-C

Ty -T

Xpsaw, (opecsa) - Xp
Llebensb - L

MpunoxeHne U
(cnpaBo4Hoe)



Mpumep BbIYUCIIEHUA OTMETOK CPEe304YHOro YPOBHSA ANA TOUYEK, pacnonoXeHHbIX
MeXAy YPOBEHHbIMU NOCTaMM

Tabnuuya U1



PacctosHusa, km | HanmeH OTmeTKM no [MokasaHus no Mpueoak | Mpueeage | OtmeTkn | Mpueog | OTMeTK
OBaHWe | OQHOL4HEBHOM CBSA3Ke Grnvkanwemy aKk HHbI K | CPE304HO Ka n
NMyHKTOB YpOBHeW BOAbI YPOBEHHOMY MOCTY | YPOBHIO 8.00 ro YPOBHA | Cpe3oy
Hag "0" rpaduka 8.00 10.06.04 | ypoBHS | o4HOAOH HbIX
10.06.04 | ypoBeHb | BOAbI B €BHOM | YpOBHe
OLHOAHEB | CTBOpPax | CBA3KU n
HOW YPOBEHH K
CBA3KM oro cpesou
oT oT fara umdac | oTMeTK Ha Ha 8.00 nocra HOMY
YCTbSl | BEpXHer n momeHT | 10.06.04 YPOBHIO
0 HUBenu
YpOBEHH poBaHNA
oro YpOBHeMN
nocra
120 0 On.yp.n. | 10.06 8.00 | 121,67 250 250 0 121,67 121,27 -0,40 -
118,5 1,5 TOC1 9.00 121,61 247 250 +3 121,64 - -0,40 121,24
115,5 4,5 TOC2 9.40 121,55 245 250 +5 121,60 - -0,40 121,20
111,4 8,6 TOC3 10.20 121,32 242~ 250" +8* 121,40 - -0,39 121,01
72 80 +8
107,6 12,4 TOC4 11.05 120,90 70 80 +10 121,00 - -0,36 120,64
104,5 15,5 TOC5 11.40 120,60 68 80 +12 120,72 - -0,35 120,37
102,7 17,3 TOCG6 12.30 120,37 66 80 +14 120,51 - -0,34 120,17
100,0 20,0 Bp.yp.n. 13.00 120,01 65 80 +15 120,16 119,84 -0,32 -




* lMpuBogsaTca 3Ha4YeHUA OAHOBPEMEHHOro HabnwgeHus no onopHomy (On.) w
BpemeHHoMy (BP.) ypoBeHHbIM noctam (yp.n.)

B rpacdy 1 3anucbiBaeTcs paccTtosiHue OT YCTbS peku (Mnu Opyroro yCnoBHOMO
Ha4ana) 0O YPOBEHHbIX MOCTOB N TOYEK OQHOAHEBHOM CBA3KM (CHUMAeTCS C JIOLIMAaHCKOM
U Tonorpagouyeckon KapTbl, a NPy OTCYTCTBUM AaHHbIX rpada 1 He 3anosiHsaeTcs).

B rpacdy 2 3aHoOCATCA paccTosiHUA 0O TOYEK OT BEpPXHEro ypoBEHHOro rnocta. B
rpadpy 3 3anucbiBalOTCA HOMepa TOYeK WU HasBaHMA YPOBEHHbIX nocTtoB. B rpade 4
OTMeYaeTCs BpPeMsA HUBENUPOBAHUA YPOBHSA Y KaXKOOW TOYKM M YPOBEHHOro nocrta. B
rpadpy 5 BbINMCBLIBAOTCA OTMETKM YPOBHEW BOAbl, MONy4YeHHble Mpu OOHOAHEBHOM
ceaAske. B rpadpe 6 npuBoaATCA nokasaHus no Grnvxanwemy ypoBEHHOMY MOCTYy Haj
Hynem rpaguka Ha MOMEHT HMBESIMPOBKM YpOBHEW. B rpade 7 oTmMevaeTcda BbicOoTa
YPOBHS BOAbl MO YPOBEHHbLIM NOCTaM Ha BpeMs NMPMBOAKN OAHOOHEBHOW CBA3KU K O4HOMY
MOMeHTY BpemeHu. [pada 8 (npmBogka K yposHo 8.00 10.06.04) 3anonHsieTca
AaHHBIMUW, NONYYEHHbLIMW U3 pasHOCTU rpad 7 n 6. B rpady 9 BbINUCLIBAOTCA OTMETKMU
npuBeseHHOro K O4HOMY MOMEHTY BpPeMeHU YpPOBHSA OAHOOHEBHOW CBSA3KW, KOTOpPble
nosiydatoTca cymmumpoBaHuem rpad 5 m 8. B rpade 10 nokasbiBaeTca# OTMETKU
Cpe304HbIX YPOBHEWN B CTBOPAX YPOBEHHbIX NOCTOB. B rpade 11 BbIMMCNATCA BENNYUHDI
NPUBOLKMA YPOBHA OAHOLHEBHOW CBA3KM K CPE30YHOMY YPOBHIO COrMacHO creayroulen

dopmyne:

(h—hy)-hy

roe o Pa3HOCTb YPOBHEN OOHOAHEBHOW CBSA3KM W CPE304YHOro B CTBOpE
BEPXHEro ypoBEHHOro MNocTa;

LI )Xe, B CTBOPE HUKHEro YPOBEHHOIo NocTa;
h - nageHve mexay ypOBEHHbIMM NOCTaMu;

LI BNageHne Mexay BepXHUM YpPOBEHHbIM NOCTOM U onpefendaemMon TOHYKON.
B rpadyy 12 3aHOCATCA OTMETKM CPe30YHbIX YPOBHEW B MPOMEXYTOYHbIX TOYKaX,
NoJSTydeHHbIe Kak pa3HOCTb (MK cymMmma B criydae npupesku) rpac 9 n 11.
MpunoxeHue K
(cnpaBo4HoOe)

BepomocTtb
OaHHbIX 00crnegoBaHUA N NPUBA3KU MECT 3a4eBOB Tpana



OOBEKT 1o paboram 2004 .




Tabnuua K1



N 3ageBoB | Xapaktep | KoopguHaTt Mo TpaneHuto Mo obcnenoBaHuto
3ageBsa bl
X Y HaTta MMy6buHa OTtmeTka fata | HavmeH OTtmeTka
TpaneHusi | norpyxeHn | pabodero NIET! pabo4ero
s Tpana YPOBHS rnybuHa YPOBHS




CocTtaBsun
MpoBepun



