®ENEPAJIbHOE ATEHTCTBO

MO TEXHUYECKOMY PErYNMPOBAHUIO U METPOJIOTMU

NPEABAPUTENBbHbLIN _
HALUWOHANBbHbLIA MHCT 55

CTAHOAPT 2015

KOMMYHUKALUMUN NOA3EMHbIE

OnpeaeneHne MecTOMNOMOXEHUNA U rMy6uHbI 3aneraHus
Hepa3spyLlalLWMMn MeToaamm

UzpaHue odmumnansHoe

Mockea
CraHpapTHpopm
2015


https://meganorm.ru/mega_doc/fire/postanovlenie/33/postanovlenie_odinnadtsatogo_arbitrazhnogo_apellyatsionnogo_555.html

NHCT 55—2015

Mpegucnosue

1 PABPABOTAH OG6lectBoMm ¢ orpaHuWveHHol oTBeTcTBeHHocTblo «TEKTOMIAHG» (OO0
«TEKTOMNAHd») npu yyactun: O6LiecTBa ¢ orpaHU4eHHON OTBETCTBEHHOCTLIO «["eonoropasseakar; Pege-
panbHOro rocyaapcTBeHHOro GtoakeTHOro obpasoBaTenbHOro yupexaeHust Boicllero npodeccuoHansHoro
06pazoBaHusa «MOCKOBCKUIA rocyAapCTBEHHBIN CTpouUTeNbHEIN YHNBepeute™ (GPre0Y BrO «MICY»); dege-
panbHOro rocyaapCTBEHHOro GroaxeTHoro o6pas3oBaTenbHOrO yupexaeHnUs Bbeicllero npodeccuoHanbHoro
06pazoBaHnsa «MOCKOBCKWIA rocyaapCTBEHHBIN YHUBEPCUTET reoaesnn n kaptorpaduny (MUUIAuK); Obwec-
TBa C OrpaHNYeHHON OTBETCTBEHHOCTbLIO hpMa «HTepdeHncy.

2 BHECEH TexHu4eckum KkomuTeToM no ctaHgaptusaunm TK 465 «CTpouTenscTeo»

3 YTBEP)XOEH M BBEJEH B JEMCTBME Mpukasom PegepansHOro areHTcTBa no TexHu4ecKomy pe-
rynupoBaHuto n meTponoruv ot 30 uona 2015 r. Ne 30-nHcT co cpokom aeicTsus ¢ 1 Hosbps 2015 1. no 1 HosI6-
psi 2018 r.

4 BBEJEH BINEPBbIE

lpasuna npumeHeHusi Hacmosiweao cmarlapma U rposedeHUs] €20 MOHUMOPUH2a yCcmaHO8IIeHb! 8
FOCT P 1.16—2011 (pa3desbi & u 6).

DedeparibHoe a2eHMCMa0 10 MEeXHUYECKOMY peayruposaHuio U Memporsioauu cobupaem ceedeHust o
fipakmu4ecKoM rpumMeHeHUU Hacmosiueeo cmaHdapma. [aHHble ceedeHus, a maKkxke 3amedaHus u rnpeodrno-
JKeHUST 110 codepxxaHuro cmaHdapma MOXHO Hanpasums He ro30Hee YyeMm 3a Oessimb Mecsiues 00 UcCmedeHus
cpoka e20 Oelicmeusi paspabomuyuky Hacmosiueao cmarOapma o adpecy: Mockea, Haxumosckull np-m,
0. 31, kopn. 2, u 8 PedepallbHOE a2eHMCMaO0 10 MeXHUYECKOMY peaynupoeaHuio U Memporsioauu o adpecy:
Mockea, JleHuHckul np-m, 8. 9.

B crniyqyae ommeHbl Hacmosiuwez2o crma+OGapma coomsemcemsyrowee ysedomneHue bydem onybnukosa-
HO 8 eXeMeCcsYHO uzdasaeMbiX UHGhoOpMaUyUOHHbIX ykazamensax «HayuoHanbHelie cmaHdapmel» U XypHane
«BecmHuk mexHu4yeckoao pezyrnuposaHusi». YeedomneHue bydem pasMeweHo makxe Ha oghuyuanbHOM
calime ®edepaiibHO20 azeHMcMea o MEeXHUYECKOMY peaynuposaHuUio u Memposnoauu e cemu IHmepHem

© CraHaapTtuHdopm, 2015

Hacrosiuii ctaHaapT He MoXeT GbiTb NOMHOCTBLIO UK YaCTUHMHO BOCTIPOU3BEAEH, TUpaXUpoBaH 1 pac-
npocTpaHeH B kauecTBe ohuumanbHOro usgaHusa 6es paspelneHus deaepanbHOro areHTCTBa no TeEXHUYECKo-
My peryrMpoBaHuio U MeETPOSOrUn
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BBegeHue

Llenu 1 npuHumnnel ctaHaapTusauun B Poccuiickon deaepalim yctaHoBrneHsl ®egepansbHbIM 3aKOHOM
oT 27 pekabpsi 2002 r. Ne 184-d3 «O TexHU4YecKoM perynmpoBaHnmy, a npasuna npMMeHeH1s HaunoHarnnbHbIX
ctaHgapTtoB Poccuickon ®egepaumm — MNOCT P 1.0—2012 «CtaHgapTusaums B Poccuinckon degepannn.
OCHOBHbIE MONOXEHUNAY.

Mpn paspaboTke HacToALWEro cTaHAapPTa UCMOMb30BaHbl NpaBunia NOCTPOEHUS, U3NOXEHNS 1 odopme-
Hus, obwne ana HaunMoHanbHbIX cTaHgapToB Poccuiickoin eaepaunn:

MOCT 1.5—2001 «MexrocyaapcTBeHHasi cucteMa crangaptusauun. CtaHgapTbl MeXrocyaapcTBeH-
Hble, NpaBuna 1 pekoMeH4aLumM No MeXrocyaapcTBeHHoW cTaHgapTusauun. Obwne TpeboBaHUs K mocTpoe-
HWUO, N3NOXEHWIO, 0POPMIIEHUIO, COAePKaHNI0 N 0O03HAYEHUIOY;

MOCT P 1.5—2012 «CtaHgapTusauuns B Poccuiickon ®eagepaumun. CtaHgapTel HauMoHanbHble. Npasu-
na nocTPOEHNS, N3NOXKEHNS, 0oPMITEHNS N 0B03HAYEHNSA».
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NPEABAPUTENbHBLWA HAUUWOHANbBHBWA CTAHAQAPT

KOMMYHUKALIMU NOA3EMHbIE

OnpepaeneHue MeCTOMOMOXEHNA U rny6m-|b| 3aneraHuAa HepaspyLwalwnumMmm
MeToAaMu

Underground utilities. Determination of location and depth by nondestructive methods

Cpok gencTBuA npeactaHgapra ¢ — 2015—11—01
no 2018—11—01

1 O6nacTb NpMMeHeHus

1.1 HacTosiwuin cTaHgapT npegHasHayveH Ans NpUMEHEHUs NP NOMCKe CYLUEeCTBYIOLWNX MOA3EMHbIX
KOMMYHWUKaLMIA 40 NPOM3BOACTBA 3eMIIAHBIX paboT NpyU CTPOUTENBLCTBE 34aHWIn COOPYXEHUI, NpoKnaaKe noa-
3eMHBIX KOMMYHUKaLNA.

1.2 OnpegeneHne MeCTOMOMOXEHUS U MYBUHLI 3aneraHus CyLEeCTBYHOLLMX NOA3EMHBIX KOMMYHUKaLUIA
nMpoBoAUTCS:

- Npw 06cnegoBaHUM paHee He 3aCTPOEHHBIX CTPOUTENbHBIX NOLWAAOK A0 OCYLIECTBNEHUS HOBOIO CTPO-
NTenbCTBa;

- Npu obcnegosaH Tpace AN NPOKNaAKM HOBBIX KOMMYHUKaUMA 40 NpoBeAeHUs 3eMMsiHbIX paboT ¢
Lienbto obHapyXeHUs paHee NPONOXeHHbIX NOA3EMHBIX KOMMYHUKaLWMIA U NpeaoTBpaLLEeHUS UX NOBPEXAEHUI;

- A0 Havana 3eMnsiHbIX paboT Npy NoMcke MecT NOBPEXAEHWUIA NPU NPOBEASHUN PEMOHTHLIX paboT Ans
BOCCTaHOBMEHWNSA NOBPEXAEHHbIX Y4aCTKOB.

1.3 Mpw BLINONHEHUN 3HAYUTENBHBIX 06BLEMOB 3eMISHLIX paboT Ha GOoNbLUMX TEPPUTOPUSAX CTPOU-
TenbCTBA 34aHWUA U COOPY>XEHUA, NP NPOKNaAKe HOBLIX TPACC NOA3EMHBLIX KOMMYHUKaLMA MECTOMONOXEeHNe
paHee NPONOXeHHbIX KOMMYHUKALIMIA MOXHO BBIMOMHATL CEACMUYECKUMW U aKyCTUYeckuMu cnocobamu npu
ycnosun 060CHOBAHHOCTU UX MPUMEHEHUSA.

1.4 TpeboBaHUA HacToAILLEro cTaHAapTa He pacnpocTpaHawTcs Ha paboTbl, CBA3aHHble ¢ cyaeb-
HO-CTPOUTENBLHON 3KCNEePTU3ON.

2 HopmaTuBHbIe CCbISNIKN

B HacTosiLLieM cTaHAapTe UCNoMb30BaHbl CChINIKU Ha criegytolmne JOKYMEHTHI:

FOCT 8.417—2002 lNocypapcTBeHHan cucteMa obecrnedeHns eauHCTBa naMepeHnin. EauHuLbl BenuyuH

FOCT 22268—76 lNeopgesusa. TepMUHbI U onpedeneHus

FOCT 32453—2013 Mo6anbHas HaBUrauMoHHas cnyTHUKoBas cuctema. Cuctemol koopavHart. MeTtoael
npeobpasoBaHuiA koopauHaT onpeaenseMblX Touek

FOCT P 8.563—2009 HauuwoHanbHel ctaHaapT Poccuiickoit ®eaepaunn. MocyaapcTBeHHas cucteMa
obecneveHna eauHCTBa usmepeHunid. Metogukiu (Metoabl) UsMepeHnia

FOCT P 51872—2002 [okymeHTauus UCNofNHUTeNbHas reogesudeckas. MNpasuna BeiNoMHeHUs

CI 31.13330—2012 AkTtyanuaupoBaHHas pegakumsa CHuM 2.04.02—84* BoagocHabxeHue. HapyxHble
CeTU U COOpYXeHUs!

CM 32.13330—2012 AktyanuauposaHHas pepakuuss CHulM 2.04.03—85 KaHanusauus. HapyxHble
CeTu N COOpYXKEHUA

CIl 38.13330—2012 AkTyanusupoBaHHas pegakuust CHulM 2.06.04—82* Harpysku 1 BO3AeUCTBUS Ha
TMOPOTEXHUYECKNE COOPY>KEHUA (BOINTHOBbLIE, NeAoBbIe U OT CYAOB)

CIM 42.13330—2011 MpagoctponTensCcTBo. MNriaHMPOBKa U 3acTpoiika roPOACKUX U CeNnbCKUX nocene-
HUI. AKTyanusuposaHHas peaakuusa CHulM 2.07.01—89*

WUspanne opmunansHoe
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Cl145.13330—2012 AkryanusupoBaHHas pegakuus CHulM 3.02.01—87 3emnsHble COOpPY>KeHUs, OCHO-
BaHWsA U pyHOaMeHTbI

CIM 62.13330—2010 AkTyanusupoBaHHas pepakuus CHuIM 42-01—2002 [asopacnpeaenuTenbHble
cucTeMbl

CM 74.13330—2012 AxTtyanuavpoBaHHas peaakuna CHuM 3.05.03—85 TennoBble ceTu

CIM 86.13330—2012 AxTtyanusmpoBaHHas pegakuusa CHulM 2.05.06—85* MarucTparbHble Tpybonpo-
BoAbl

CM 124.13330—2012 AkTtyanusuposaHHas peagakuma CHuM 41-02—2003 TennoBble ceTn

CI 126.13330—2012 AkTtyanusunpoBaHHasa pepakumsa CHuM 3.01.03—84 Meopesndeckme paboTbl B
cTpouTenbcTae

CM 129.13330—2012 AkTyanusupoBaHHas pegakuma CHuM 3.05.04—85 HapyxHble ceTu 1 coopyxe-
HWUS1 BOAOCHabXeHNs1 1 KaHanmsauum

CIM 134.13330—2012 CucTeMbl 3MEKTPOCBS3MN 34aHUA U COOPYXeHWUIA. OCHOBHbLIE MOMOXEHUS NPOEKTU-
poBaHus

MpwumeyaHwu e—pu NonNb30BaHUM HACTOSILLMM CTaHAAPTOM LienecoobpasHo NPOBEpUTL AENCTBUE CCINIOYHbIX
CTaHaapToB B MHCOPMAaLMOHHONW CUCTEME OBLLEro nomnb3oBaHns — Ha oduumansHom cainte degepanbHOro areHTcTea no
TEXHNYECKOMY PEryrMpoBaHUI0 U METPOIorU B ceTU VIHTEPHET MU MO eXXerogHoMy nHopMaLlmoHHOMY ykasaTtento « Hauy-
OHarbHblE CTaHAaPTLI», KOTOPbIA OMyBIMKOBaH MO COCTOAHMUIC Ha 1 SHBapPs TEKYLLEro roaa, v no BbiMyckam eXeMecsiHHOro
MHOPMaLMOHHOTO YkasaTens «HaunoHanbHbie cTaHgapTbi» Ha TEKyLWMi rod. Ecriv 3aMeHeH CCbINoYHbIN CTaHaapT, Ha Ko-
TOPbIN AaHa HeJaTMPOBAHHAA CCbINKa, TO PEKOMEHAYETCA UCMONb30BaTh ASMCTBYIOLLYIO BEPCUIO 3TOTO CTaHAapTa C y4eToM
BCEX BHECEHHbIX B JaHHYI0 BEpcuio uaMeHeHuin. ECnv 3ameHeH CCbINOYHBIN CTaHAapT, Ha KOTOPLIN AaHa AaTMPOBaHHask
CCbiNnKa, TO PEeKOMeHAYeTCs MCMONb30BaTh BEPCUIO 3TOTO CTaHAAPTa C YKa3aHHbIM BbilLe rOA0M YTBEPKAEHUS (MPUHATUS).
Ecnu nocne yTBepxaeHWs HAaCTOSILLEro CTaHaapTa B CChINOYHbIN CTaHAaPT, Ha KOTOPLIV AaHa AaTMPOBaHHASs CChfKa, BHECE-
HO M3MeHEHVe, 3aTparvBaloLLee MoNoXeHNe, Ha KOTOPOE AaHa CCbINKa, TO 3TO MONOXEHNE PEKOMEHAYETCs NPUMEHSTL 6e3
y4eTa 4aHHOrO U3MEHeHUsl. Ecnn CebinouHbIi CTaHaapT OTMeHeH 6e3 3ameHbl, TO MONoXeHWe, B KOTOPOM AaHa CCbinka Ha
HEero, peKoMeHZyeTCsi MPUMEHsITb B YacTy, He 3aTparvBaioweil aTy ceeinky. CBeaeHvsi 0 OefiCTBUM CBOAOB NPaBusi MOXHO
npoBepuTh B PeaepansHoOM MHPOPMAaLMOHHOM (IoHAE TEXHUHECKUX PErnameHToB 1 CTaHaapToB.

3 TepMuHbI M onpepeneHus

B HacTosiLleM cTaHAapTe NpUMeHeHbl creayolne TepMUHbI C COOTBETCTBYIOLLIMMU onpeaeneHnamMn:

3.1 aspocbeMka: CbemMka MeCTHOCTU cneuuanbHbiMM cpeacTBamy (cboToannapat, TEnnosusop u
T. 4.), YCTaHOBNEHHbLIMU Ha neTaTensHOM annapare.

3.2 ranc: Kypc cygHa, kaTepa (B cTaHgapTe — TpaeKTopusi CbeMOYHOro CyaiHa, katepa).

3.3 reoTexHM4Yeckuit MOHUTOPUHI: Komnnekc paGoT, OCHOBaHHBIN Ha HATYPHbLIX HabNAEHUAX 3a no-
BeZleHNeM NoA3EeMHbIX KOHCTPYKLUMUA COOPY>KEHUN U KOMMYHUKALIMA OKpYXatoLen 3aCTPOnKK, BbINOMHAEMbIN
[0 Hayana v B NpoLecce CTPOUTENbCTBA, a Takke B Nepuod akcrnnyaTauum, B Lensx obecneveHusa 6esonac-
HOCTW UX 3KCnyaTauumn u cocegHnX o6LeKToB.

3.4 rugponokaTtop (CoHap): AnnapaTHbl KOMMNIEKC AN onpeaeneHns noroXeHUa NoABOAHbIX U Nna-
BYYMX OOBEKTOB C MOMOLLbIO aKyCTUYECKMX CUrHaoB.

3.5 reopapap: MNpubop ANst 30HAMPOBAHMA METOAOM reopazmonokaLl, COCTOAWNNA U3 ABYX aHTEHH,
ofHa ANA UanyyYeHusl, BTopas 4715 Npuema 3MeKTPoOMarHUTHbLIX CUrHamoB, reHepartopa, fnpueMHuka, 6noka
yrpaBfeHns 1 3anucu pesynbTaTos.

3.6 reopapguonokauus: Neon3n4ecknin MeTod, OCHOBaHHbLIN Ha U3YYEHUUN 3IIEKTPOMAarHUTHBLIX BOSH,
OTPaXKEHHBIX OT PasfUYHbIX MOA3eMHbIX OGBEKTOB 30HAMPYEMOR cpeabl.

3.7 cbemouHas reofesnyveckas ceTb: TOYKM CLEMKW y4acTKa MECTHOCTU Ha 3€MHOM NOBEPXHOCTA C
M3BeCTHbIMN koopanHaTamm FTOCT 22268.

3.8 MH(pakpacHaa cbeMka: Pernctpauns aneKTpoMarHUTHOTO U3ryyYeHUst 3eMHOA NOBEPXHOCTU U/Unn
pasnnYHbIX 06BEKTOB B MHpaKkpacHoli o6nacTi cnekTpa 1 ero npeobpasosBaHve B BUAMMOE 13obpaxeHuve.

3.9 «Hepaspywalowue MeToabl»: MeTodbl nouncka 1 onpeaeneHns MeCTONONOXEHNS U ryBuHbl 3a-
neraHuna NoA3eMHbIX TPacc KOMMYHMKaLMA 6e3 BCKPbITUS 3€MHOM MOBEPXHOCTN.

3.10 oxpaHHas 30Ha NOoA3eMHbIX UH)XEeHepPHbIX KOMMYHUKauun: Tepputopusi BAOMb (BOKPYr) nog-
3eMHbIX MH)XEHEePHBIX KOMMYHUKaLIMIA, B Npeaenax KoTopoii 3anpeLleHbl Nobble BUAbl AeATenbHOCTH 6e3 co-
rmacoBaHusl ¢ WX Briadenblamu, a Tawkke opraHamu, OCYLLUEeCTBASIOWMMU Haa3op 3a WX COCTOSHWMEM U
akcnnyaTaumei. MpaHuLbl OXpaHHbBIX 30H ycTaHasnueatoTcs deaepanbHbIMUA 3akoHamMyU U MHBIMUA HopMaTuB-
HbIMM MPaBOBLIMU aKTamK B 3aBUCUMOCTY OT KaTeropun obbekTa.

3.11 OMC: OnopHas MexeBas CeTb.
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3.12 MKC: MecTHas cuctema koopauHar.

3.13 noA3eMHble UHXEHEepPHble KOMMYHUKauumn: NoaseMHble NUHEeRHbIE COOPYXKEHWUsI C TEXHOMOrn-
YecKUMU YCTPONCTBaMM, NpedHasHaveHHble 4N TPaHCNopTUPOBaHNUS XUAKAX XO3ANCTBEHHbIX ObITOBbIX K-
KOCTEN 1 rasos, a Takke nepegayn sHeprim u uHgpopmauun.

3.14 BepTUKanbHbIA paauoNoKaLMOHHbINA Npodunb, BONHOBOW Npodunb, pagaporpamma: [sy-
MepHoe n3obpaxeHue pe3ynbTaToB NOANOBEPXHOCTHOTO 30HANPOBAHUA B KOOPAMHATAX «PaccTosAHWe BAOMb
npodunnsa» — «BpPeMs», UNn «riybuHa (paccTosHNe) 30HOUPOBaHMUS.

3.15 TeMnepatypHoe none: CoOBOKYMHOCTb MIHOBEHHbLIX 3HAYEHWUI TeMnepaTypbl BO BCEX TOYKaX Mo-
BEPXHOCTU yyacTka.

3.16 meTop «wnend»: MeToa KOHTPOMA UIMEPEHUS HaNPsPKeHU AN nepefadm CUrHanos (B TOM Ync-
ne B MecTax crnawuku).

3.17 TennoBusop: Mpnbop TENNOBUSNOHHLIN N3MEPUTENLHBIN.

3.18 axonort: lMpubop ona namepeHus rnybuH B Bogoemax.

4 O6wue npaBuna onpeaeneHns MECTOMNONOXEeHUA NOA3EMHbIX
KOMMYHUKaUUn

4.1 OnpegeneHve MeCTOMONOXEHMWS 1 rNyBUHLI 3aneraHus NOA3EMHbIX KOMMYHUKaLIWA NPOBOAUTCA:

- Anga onpeaeneHns dhakTnieckoro MecTomnooXeHUs NoA3eMHBIX KOMMYHUKaLWA B 30HE NPOEKTUPYeMOo-
FO HOBOTO CTPOUTENbLCTBA UITN PEKOHCTPYKLN;

- YTOYHEHUS COOTBETCTBUS NMPOEKTHOrO pasmeLleHUa NoA3EMHBIX KOMMYHUKaUUA Ha YepTexax ux gax-
TUYECKOMY MECTONOMOXEHNIO Nepes BbINONHEHWEM 3eMAsHbIX paboT;

- 0b6crnedoBaHUs y4acTKOB NPOKNaAKM HOBLIX MOA3EMHBIX KOMMYHUKALWMA Ha NpeaMeT Hanuuua paHee
MPOSIOKEHHBIX KOMMYHUKALIUIA;

- CO34aHNA BO3MOXHOCTU U3MEHEHUA NPOEKTHBIX N TEXHUYECKUX peLUeHUA NO pasMeLLIeHNO BHOBb MpPo-
KragblBaeMbIX NoA3EMHBIX KOMMYHUKALMIA, a Takke Npu NUKsuaauum asapuiHoOro COCTOAHNA AEUCTBYIOLLIMX
NMOA3eMHbIX KOMMYHMKaLIUIA.

4.2 PesynbTaThl paboT no onpeaeneHnio MecTononoKeH1s U rmybuHbl 3aneraHus Nnoa3eMHbIX KOMMY-
HUKaLMiA opopMNstoT B Be AOKYMEHTOB, coAepXallyux Heobxoaumble AaHHbIe ANs NPpUHATUSE 060CHOBaHHO-
ro peLleHus Mo OCTKEHUIO COOTBETCTBYIOLLMX Liefiei NpoBoANMBIX paboT.

4.3 CpepacTea M3MepeHUiA, MpUMeHsieMbIe MPY BbIMOSTHEHUM paboT No onpeaeneHuio MECTOMOOXKEHNA U
rNyGuHbI 3aneraHns NoA3eMHbIX KOMMYHUKALMIA, AOMKHBI ObITe NOABEPrHYTHI NMOBEpKaM (kannbpoBkam) 1 cooT-
BETCTBOBATb 3akoHOAaTENbLCTBY B 0bnactu obecnevenus eamHcTsa uamepeHuin FOCT 8.417, TOCT P 8.563, [1].

4.4 TMpwu BbINOMHEHUM paboT No onpeaeneHnio MecTOMNOMOXEHUA U rMybuHbl 3aneraHnua NOA3EeMHBbIX
KOMMYHUKaLMin HeobXoaMMO BbINOMHATL TpeboBaHUst TeXHUKKU Be3onacHoCcTu cornacHo 8.3.

4.5 TMpu obHapyxeHUU BO BpeMsi npoBeaeHUst paboT No MOUCKY NOA3EMHbLIX KOMMYHUKaLMA UX NOBPEX-
AeHNIA, 06HaPYXeHUA HapyLUeHWI TpeboBaHWUIA Mo NX pasMeLLeHnto (CM. NpunoxeHne A) HeobxoaUMOo NPOuH-
dopmupoBats 06 3TOM (B NMUCbMEHHOM BuAe) cOBCTBEHHUKa OBBLEKTa, KCMIyaTUPYIOLLYO opraHusauuio,
MECTHble opraHbl WUCMOMHUTENbHOW BacTU W opraHbl, YNOSIHOMOYEHHbIE Ha BeaeHWe rocyaapcTBEHHOro
CTPOUTENLHOrO Haasopa.

4.6 PasmelyeHre NoaseMHbIX KOMMYHUKaLWIA OTHOCUTENBHO 30aHUA U COOPYXKEHWUIA, X B3aUMHOe pac-
nonoxeHue, nepeceyeHnst B COOTBETCTBUM C ASUCTBYIOLLIUMWN CTPOUTESbHBIMU NpaBuiamn npuseaeHsbl B KO-
noHkax 1 n 2 Tabnuubl A.1 npunoxeHust A.

B konoHke 3 Tabnuubl A.1 npunoxeHus A npueseaeHsbl pekoMeHgaun1 no Belibopy NpMbopoB A4na noucka
onpegerneHus MecT pacronoXeHUs KOMMYHUKaLWIA.

5 OnpepeneHne MeCTONONOXEHNA NOA3EMHbIX KOMMYHUKaLIMA
C NCnonb30BaHMEM NPUGOPOB NOMCKa

5.1 OcHOBHbIe NONOXeHunA
5.1.1 BbinonHeHue pabGoT no onpeaeneHuio MecTononoXXeHna U ryBbuHbl 3aneraHuin CyLLLecTBYOLLMX
NoA3eMHbIX KOMMYHUWKaLIMIA criedyeT OCyLLecTBIIATbL B COTNacHO cneayolen nocrnenosaTenbHOCTU:

- UBYHNTb apXMBHbIE MaTepuarbl, BCe NPOEKThI, Tonorpadguyeckme nnaHbl, B TOM YUCNE Ha KOTOPbLIX Ha-
HeceHbl Noa3eMHble KOMMYHUKaLUK,
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- NPOBECTU PEKOTHOCLMPOBKY, YTOYHUTb Ha MECTHOCTU CXeMy pasMelieHWs KOMMYyHUuKaLui u onpege-
NUTb MecTa YCTaHOBKM NpubOPOB noucka 1 KOOPLUHUPOBAHUS;

- NPOBECTU NOUCK NOA3EMHbIX KOMMYHUKALWiA, UX MAPKUPOBKY HA 3€MHOI NOBEPXHOCTM M CHEMKY;

- NOCTPOUTL NJIAHOBO-BbICOTHYIO TE€0Ee3MYECKYI0 CHbEMOYHYIO CETb WU/IM OTbICKATL HA MECTHOCTU coXpa-
HUBLIMECS 3HaKU paHee NOCTPOEHHbIX CeTeil;

- NpoBecTu Tonorpaduyeckyld CbeMKY yyacTka, BKIOYas CbEMKY BCEX MOA3EMHbIX KOMMYHUKaL Wi, Bbl-
X0[bl KOTOPbIX HA NOBEPXHOCTb, UK ClIe[l0B Pa3pbiTUA BBOAOB B 34aHNA, UAWN APYTUX BHELWHUX NPU3HAKOB Ha-
ANYMs ceTei, MOryT 6bITb NCNONb30BAHbLI 418 CHEMKMY;

- pesynbTaThl CbEMKM COracoBaTb C NPeACTABUTENSAMU 3KCMAyaTUPYKLLMX OpraHu3aunii u Bna-
genbuami.

5.1.2 [N CbeMKM NOA3EMHbIX KOMMYHUKAL WA, MOANEXaWNX OTbICKAHNIO C NOMOLLbI0 NPMBOPOB NOKCKa,
Heo6xoanmo:

- OCMOTpeTb yyacTok paborT;

- OTbICKATb Ha MECTHOCTU KOMOALbI, KAMEPbl, MecTa BBOAA B 3faHWA, Pa3pbiTua U Cnefbl 3aCbiNaHHbIX
paHee TpaHweii.

OcMOTp yyacTka utonorpauyeckyto CbeMky cnefyeT NnpoBOAUTh, PYKOBOACTBYACH CXEMaMM pasmelle-
HWUS NOA3EMHbIX KOMMYHUKALNA HA NPOEKTHO JOKYMeHTaL UK, Tonorpagnyeckux kaptax u naaHax, hyToYHUTb
NX MECTOMONOXeHMe C NpefCTaBUTENAMMW BNAJEbLER U 3KCNYaTUPYIOLLUX OpraHn3alnii aTux cetei.

5.1.3 B npouecce pekorHoCLUPOBKN KaxXAoMy KONoALy cnefyeT npucBOuUTb NOPAAKOBbLIA HOMep. Hyme-
pauuio KonoaLes Ha HeboMbLWNX yYacTKax CbeMKN 4ONYCKaeTCA BbIMOMHATb BHe 3aBUCUMOCTU OT UX Ha3Haue-
HUA  NOPALKOBbIMW yucnamu. Ha NPOMbIWIEHHbIX NPeAnpUATAAX HyMepauuio KOJIoALeB LO/XKHbI
OCYLLeCTBAATL MO BUAaM ceTeii. s 3T0ro No KOMMYECTBY KOMOALEB KaXA0ro BUAa CETH yCTaHaBNNBAKT Hy-
Mepawuul KonoalLes OTAENbHOTO BMAA KOMMYHUKALUA (Hanpumep, KaHanusaLuu LOMXHbI UMeTb HoMepa ¢ 1
no 200, sogonposoga — ¢ 201 no 400 u 1. A4.). Homepa KonoAueB LenecoobpasHo OTMEeYaTb Kpackoii Ha
KpbILKax fI0KOB, CTeHaX 6/M3b pacnoNOXEeHHbIX 34aHNIA.

5.1.4 [na nHBeHTapu3aLMOHHbIX Lenei n paboT no peKOHCTPYKLMN CYLLEeCTBYIOLLMX CETel CbeMKY NOA-
3eMHbIX KOMMYHUKALWA cnefyeT BbINOMHATL NO cnelunanbHoMy 3afaHuto. CofepxaHue u nocnefoBaresb-
HOCTb pPaboT fO/MKHbI COOTBETCTBOBATL TEXHWYECKOMY 3a4aHNI0 U MPOEKTY Npon3BoAcTBa pabor.

5.2 TMpoBeaeHMe paboT ¢ UCMo/Ib30BaHNeM Tpybokabenenckareneii

5.2.1 Touck kabenbHbIX NWUHWIA KOHTAKTHbIM K
6ecKOHTaKTHbIM cnocobamn ¢ Mcnonb3oBaHuem Tpybo-
kabeneuckateneil cnegyet OCylW ecTBAATL NOAKNOYeE-
HMEeM reHepatopa K 6poHe uau xune npeaBapuTesnbHO
obecToyeHHoOro kabens.

5.2.2 BecKoHTaKTHbIi Cnoco6 moucka ocylye-
CTBNsAETCA 6€3 HeNOCPeLCTBEHHOrO (rabBaHUyYeckoro)
coefuMHeHns reHepaTopa Tpybokabeneuckatens K
OTbICKWBAEMON KOMMYHUKALWUM W huKcaLnu nepemeH-
HOrO 3/1eKTPOMArHMTHOrO nong, Bo3byxjaemoro 3aga-
MM KOHTYPOM (CM. pUCYHOK 1).

1— patuunk [cTpenka B npubope BepTUKanbHas (HanpaB/ieHne mar-

HUTHOTO NOTOKA)]; 2 — JaTuumK (CTpenka npuéopa B pasHbIX Hanpas-

NEHUAX NPU NepeceyvyeHnn Tpaccbl KOMMYHUKaumii); 3 — KaGenb unm

Tpy6onpoBoa; 4 — CUIOBbIE JIMHUM MarHUTHOTO Nonsi; 5 — Hanpas-
JIeHe MarHMTHOro NMOTOoKa; 6 — rpyHT

PucyHok 1 — MpuHyun paboTtbl Tpy6okabenenckaTens
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5.2.3 Mouck ToKonpoBOAALMX KOMMYHUKALIMIA JOMYCKAETCA BbINOMHATb, coYeTast KOHTaKTHLIA MeToA ¢
6eckoHTakTHBIM. Ecnn oTbICkMBaeMasa KOMMYHUKaLMsi UMeeT BbIXOAbl HAa NOBEPXHOCTb, NIErkoAdoCTyrnHbIe ANs
ranbBaHN4YeCcKOro CoeAUHEHNs reHepaTopa, TO cneayeT UCMoNb30BaTh KOHTaKTHLIA MeTog noucka. MNpu nouc-
Ke KOMMYHUKaLMiA ¢ HeGOMbLUMM YUCNIOM KOSOALIeB UIN BLIXOAOB HA NOBEPXHOCTL M B YCIIOBUSIX pasMeLLeHns
KOMMYHUKaLUIA, NO3BOSNAIOLNX NPUMEHUTL BECKOHTaKTHLIN MeToA, cneayeT Nomnb3oBaTbCsl 3TUM MeTOAO0M.

5.2.4 Pa3HOBMAOHOCTbIO KOHTAKTHOrO MeToAa siIBNseTCA MeToa «wWnend» ¢ noaxknioYeHueMm K reHepaTo-
py ABYX ToYeK. YaaneHue Tovek NoAKMoYeHNs U ANnHY wWwineinda AomkHbl onpeaensitb B COOTBETCTBUN C TeX-
HUYeCcKUMKN XapakTepucTukamn npubopos noucka npunoxenuin I, O, E. Mpu ucnonbsoBaHuM MeTOAOB
«wnenda» paccTosiHUe Mexay HAMU AOIMKHO ObITb He MeHee 10 M.

5.2.5 lMopsaaok n nocrieaoBaTenbHOCTb paboT Npy NOUCKE TOKONPOBOAALLNX KOMMYHUKaLMA HAANEXNUT
OCYLLEeCTBNATb, PYKOBOACTBYACL NOCNeA0BaTENbHOCTBIO UX BBINOMHEHUs, YCTAaHOBMEHHOW B NpaBuiax aKc-
nnyatauumn npubopoB no1cka.

BeckoHTaKTHBIN MeTo Noucka TOKONPOBOAALLMX KOMMYHUKaLWIA cneayeT UCNoNb30BaTh ANA OTbICKUBa-
HUs chnaHueBbIX 1 pacTpybHbIX Tpybonposoaos, kabenen, umetolwmx obpbiBbI.

5.2.6 Pa3HoBUAHOCTbIO BGECKOHTAKTHOrO MeToga Noucka TOKOMPOBOAALWMX KOMMYHUKaUWIA aBnaeTcA
MeToa «ASIMHHOIo Kabens», AnNuHa KOTOPOro NpyueeAeHa B Npasuniax akcnnayatauui npubopos noucka. Konu-
YecTBO 3a3eMnuTenei, X pacnonoXxeHue Apyr ot Apyra, rMybuHa NorpyXeHna B €CTECTBEHHbIN FPYHT AOSDKHbI
COOTBETCTBOBaTb TEXHUYECKOMY 3ajaHWNI0 NpoekTa NpousBoacTea paborT.

5.2.7 Touck anekTpokabenein, HaxXo4AWMXCA NOA Harpy3kou, cnegyeTt NPou3BoanTL METOAOM hukca-
U1K NnepeMeHHOro MarHUTHOro nNons ¢ Yactoton 50 Iy,

MeToa dumKcaLmm nepeMeHHOro MarHUTHOro Nona cneayeTt UCNoNb30BaThb ANA OTLICKUBAHUS OTAENbHbBIX
kabenei, pacnonoXXeHHbIX BHE 30Hbl NoMeX. Mouck AoMKHBI NPOU3BOANTL C MOMOLLIbIO NPUEMHOrO YCTPOUCTBA
no Metogy MMHAMYMa UM MakcuMyMa curHana.

MeToa dukcaumMm nepeMeHHoOro MarHUTHOrO NOMA AOMNYCKaeTCsl UCMoNb3oBaTh ANA noucka kabenen
crabbIX TOKOB, €CM OHW PacnofnoXeHbl BHE 30HbI MOMEX U HAaNPSXXeHHOCTb MarHUTHOMO NONA AocTaTouHa Ans
YeTKON hukcaumm curHarna NPUeMHbIM YCTPOUCTBOM.

5.2.8 TokoHenpoBoAsAWMe NOA3eMHblE KOMMYHUKALMKW, B TOM UYACAie caMoTeuYHble CUCTEeMbl, cneayet
BbISIBMIATb NPEUMYLLECTBEHHO MHAYKTUBHBIM METOAO0M (MyTEM BBEAEHWUS AONOMHUTENBHOrO NPOBOAHMKA U/MNK
TOKOMPOBOAALLEN XnakocTn). JonyckaeTca NpUMeHeHne Apyrux Metoaos, 060cHOBaHME KOTOPbIX pEKOMEH-
A0BaHO B TEXHNYECKOM 3a4aHun UM NpoekTe npoussoacTsa pabor.

5.2.9 lMpegenbHas NorpellHOCTb oNpeaenieHns B NiaHe 1 no rnybuHe 3anoXeHus Npu UCNosb3oBaHUN
TpybokabenenckaTenen npusoAUTCS B MHCTPYKLIMSIX MO UX UCMONb3OBaHUIO, HO BO BCEX CMyYasiX He AODKHa
npeBbIlaTh BEMTMYUH, onpeaensieMblxX no hopmynam:

ans rnybuH go 3 m:

m; <0,075 h; (M
m, <0,13 h, 2)

rae m;, m, — npeaenbHble NOrPeLHOCTU ONPEAEneHNs NONOXEHWUS KOMMYHUKaLMIA COOTBETCTBEHHO B Nna-
He 1 Mo BbICOTE, M;
h — npegnonaraemas rny6uHa 3anoXeHNa 0cu KOMMYHUKaLWK, M.

Mpu HeoBXoAMMOCTH onpedeneHns Hanu4Usa U MeCTONOMNOXEHUS paHee NPOOXKEHHBIX, B TOM YUCHie He-
AeWCTBYIOLMX, KOMMYHUKaLMWiA, FyBUHa OTPLITUS KOTMIOBAHOB MW TPaHLIEN He A0MKHA NPeBbIWATL My6UHbI,
yKasaHHOM B TeXHWYeckux napameTpax ucnofibayemoro Tpy6okaBeneuckatena. OnpeaeneHve Hanuuus u
MeCTOMOMNOXKEHNS paHee NPonoXeHHbIX KOMMYHUKaUWIA Ha ryBuHe cebiwwe rry6uHel, ykasaHHOM B TeXHUJec-
KX XapaKTepucTUKax ucrnonbsyemoro TpyGokabeneuckaTens, HaanNeXuT BLINMONHATbL COrNacHo NPOEKTY Npo-
nssoacTea pabot. [onyckaeTcs «LLaroBblii» MeToa riy6uHbl OTPLITUA KoTnoBaHa. Mny6uHa «wara oTpbITUsi»
He OOMKHa NpeBbIllaTh rmy6uHbI, YKasaHHON B TEXHUHMECKUX XapaKTepucTukax TpyGokabenenckaTens.

5.2.10 Mpu BeIGope TpyGokabenenckaTenei cneayeT pykoBOACTBOBATLCA TEXHAYECKMMU XapaKTepuc-
TUKaMU, NpuseaeHHLIMKU B npunoxeHun I,

5.3 Metoabl onpepeneHna MecTononoXxeHnua NoA3eMHbIX KOMMyHVIKaI.IVIFI C ucnonb3oBaHuem

TennoBU3OpPOB

5.3.1 Ons onpegeneHnAa MeCTonosiIoXXeHNA TennoBbIX ceTel Npy NPOXOXAEHWU Tpace B KonnekTopax
gonyckaeTcd NPUMeHATb TeNJTIOBU3NOHHOE obcnegosaHue. finctaHUMOHHOE U3MepeHne TennosusopamMmn Tem-
nepartyp nosepxHocTen o6cnep,yeM0ro y4acTtka u onpeaeneHue rpaHul, pacnonoXxeHusa I'IOBerHOCTEIZ, MeX-

5
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Jy KOTOpbIMU UMeeTCsl TeMnepaTypHbIi nepenag (TepMorpacdupoBaHue), HaaneXUT BbINOMHATb, UCMONb3yA
TEeXHUYECKUEe XapaKTepUCTUKN TEMIOBU30POB.

5.3.2 OcHOBHble NapaMeTpbl TEMIIOBU30POB, KOTOPbIE CrieayeT y4uThiBaTb Npu BbiGope NpubopoB., Ao~
JKHbl COOTBETCTBOBaTL TpeboBaHMAM npunoxennin [, E.

5.4 OnpepeneHue MeCTONONOXEHUA NOABOAHLIX KOMMYHUKaLUK ¢ UCMIONb3OBaHUEM

npubopoB rMAPONOKaLMOHHOIO NOUCKa

5.4.1 TnaponokaLMOoHHbIA NOUCK NPOBOAAT C Lesbio 0bHapyXeHUs1 pacnornoXeHHbIX Ha MOBEPXHOCTU
OHa oTAeNbHBIX NoKanbHbIX 06 LEKTOB U NOABOAHBLIX kKOMMYHUKaUWiA. K nokanbHbIM 06bekTaM OTHOCATCA OCHO-
BaHWUs1 COOPYXXEHWUI, acTaka, bypoBbIX CKBaXKWH, NPOMBICMIOBLIX MITOLLAA0K, a Takke 3aToHYBLUME cyAla, CaMo-
neTol, 6ouku 1 Apyrue NnpeameTel. B cocTaB noasoAHbIX KOMMYHUKaLMIA BXOAAT NPOSIOKEeHHbIe TpybonpoBoabl,
kabernbHble NOABOAHLIE NIMHUK CBSI3U U 3MeKTponepeaayqn.

5.4.2 T'waponoKaLMOHHBIA NOUCK, onpeaeneHne MecTonoroXeHUs NoABOAHbIX 06 LEKTOB BKIOYAET:

- PEKOTHOCLIMPOBKY — MPOSIOXKEeHUe PEKOrHOCLUMPOBOYHbIX rasicoB;

- NoAroToBUTENbHBLIE PaboThI;

- MOUCK BbIXOAOB NMOABOAHBIX KOMMYHUKALUI HA 3eMHYIO NOBEPXHOCTb;

- pa3aMeTKy MeCT MNPOSIOXKEHNUS CbeMOYHbIX rancos;

- 0bHapyxxeHue obbekTa 1 onpeaeneHe ero MecTonNoNOKEHUS;

- BogonasHoe obcnenosaHue.

"ancel, nopsgoK, NocnefoBaTenbHOCTb PAaboT OMKHBI BBIMOMHSTL B COOTBETCTBUM ¢ TpeboBaHusaMu [1],
131, [4].

5.4.3 OnpepgeneHne MecCTOMOMNOXEHUA paHee MPOSIOXEHHbIX NOABOAHLIX KOMMYHUKaUMA U kabenei
crnegyeT NPou3BOAUTL € NpeAerbHBIMA NOrpewwHOCTAMN He 6onee 2 M Npyu MCNOMb30BaHWM UCXOAHOIO Kap-
Torpacdmyeckoro matepuana B macwtabe 1 : 10000 n menbye u 0,2 MM B macwtabax kapT (MsaHOB) Npy Uc-
Monb30BaHUN UCXOAHOTO KapTorpaduyeckoro Mmatepuana B Macwrabe 1 : 5000 1 1 : 2000 ¢ ucnonb3oBaHUEM
npubopoB npunoxeHus U.

5.4.4 Tlpu BeINONHEHUU PabOT NO onpeaeneHnto BLICOTHOTO NOJIOXEHUS MPOSIOKEHHBbIX NOABOAHBLIX KOM-
MYHUKaLWIA B paiioHax, pacrnonoXeHHblx Ha rny6uHe 6onee 200 m 3a npegenamu aericTBUs 6eperoBbix ypoB-
HeBbIX NMOCTOB, HAbNoAeHWs 3a koneGaHUsAMU YPOBHS AoNycKaeTcs He NPOU3BOANTbL, ECAN NPU 3TOM cpeaHue
BEMWYUHBI U3MEPEHWI YPOBHS MOA BNUSIHUEM NMPUIIMBHBIX CFOHHO-HArOHHBIX Kone6aHuii He npesbiwaoT 1 %
n3MepeHHbIX (NpeanonaraemMblx) rinybuH. BenuunHbl konebaHuin cpegHMx U3MeHeHWn YpoBHA cneayeT uc-
Nonb30BaTh, PYKOBOACTBYSACH AaHHBIMU TEXHUYECKOTO 3aAaHusl Ans Npou3BoAcTBa paboT.

Mpu onpegeneHnn NUCXOOHEIX KOOPAUHAT U OTMETOK HAZANEXUT PYKOBOACTBOBaTLCA TpeboBaHMAMK 6.2,

[ns onpeaeneHnss cpeaHero MHOTroNeTHEro YpoBHS M HaUHU3LWIEro YPoBHA B BanTtuickon cucteme Bbl-
coT AomkHa BbiTh Mcnonb3oBaHa BC MMeloLasicsl MHopMaums o konebaHusaX YpoBHS No HabnioaeHUsam Ha
6nKaWMX NOCTOAHHBIX U AONOMHUTENbHBIX NocTax MockomrugpomMeTa Poccumn u Apyrux ynonHOMOYEHHbBIX
BEJOMCTB.

5.4.5 MmaponokaLMoHHBIA Nonck AomkeH obecneunBaTb M306pakeHna TpybonpoBoaAoB 1 NOABOAHBLIX
KabenbHbIX JIMHWIA C 3XOorpaMMbl rMApONoKaTopa B BUAE TOUEK HA XapaKTepHbIX MecTax NOABOAHOW KOMMYHU-
Kauuun. Toukm Heobxoaumo BbiIGMpaTh C 9X0rpaMmmsbl B CrieAyoLMNX XapaKTepHbIX MecTax:

- Ha pe3Knx NoBOPOTax KOMMYHUKaLUWK;

- Ha nepeceYveHnsaX KOMMYHUKaLIWNA;

- yepes 1 cMm B MacwTabe nNnaHweTa, Ha KOTOPbIN HAHECEHbI MOABOAHbIE ASNCTBYOLLNEe KOMMYHUKaLUN
U 3aNpOEKTUPOBaHHbIE HOBLIE MPOKMNAAKU.

5.4.6 Ha nnaHweT NUHWIO NOABOAHON KOMMYHUKaLWMKN AOIDKHBI HAHOCUTL NO BBIYUCEHHBIM rancam.

PacxoxgeHus B NoNoXXeHUn IMHAY NOABOAHON KOMMYHMKALIMM Ha MNaHLWeTe No NepBoMy U nocneaHemy
rancam He JOSMKHbI NPeBbIWaTh 3 MM B MacluTabe CbeMku.

5.4.7 Onsa yTouHeHUs1 HanpaBneHuin NoABOAHBIX KOMMYHUKaLIMA B TOYKaX Pe3Koro noBopoTa, a Takke
Ans paspelleHnst HeonpedeneHHocTen Npu AelmdpupoBaHin U306pakeHuin nepecedeHnid NIMHNIA KOMMYHU-
KaLWi JomKkHbI NPOU3BOAMTL BoAonasHoe obcnegosaHue.

PesynbTathl BogonasHoro obcnegoBaHys HeobxoaumMo ukcupoBaTthb B crnieumnanbHbiX XypHanax.

5.4.8 Mocne obHapyxeHWUsi ToABoAHOro obbekTa Npn HeobXxoANUMOCTU YTOYHEHUA 1 (M) AOCTOBEPHOC-
TWU MECTOpacnonoKeHUst NOABOAHON KOMMYHUKaLUA HaAMNEXUT NpoknaabiBaTh AONONHUTENbHLIE ranchl.

5.4.9 OcHoBHble MapameTpbl NpUBOPOB Moucka MOABOAHBLIX KOMMYHUKaLUMA O0MmKHbI obecneunsaTtb
[OCTOBEpPHbIE NMapaMeTpbl MeCTOMNONOXEHUs1 MOABOAHBIX KOMMYHUKaLWA B COOTBETCTBUN C TpeboBaHUAMK
TEeXHWYeCKMX 3aaH1i Ha NPOU3BOACTBO paboT U NpoeKkTaMu NPoM3BoACcTBa paborT.

6
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5.5 OnpegeneHne MECTOMOOXEHUS NOA3EMHbIX KOMMYHMKaLMIA C MCNOMb30BaHWEM
reopagapos

5.5.1 FeopafapHblii METOf MPUMEHSIOT A5 ONPEeeNneHns MEeCTOMNOM0XEHUsS 3aNeraHns nofg3eMHbIX

KOMMYHMKaLMIA B COOTBETCTBUM C PEKOMEHAALMUSAMN NPUNOXEHUS A.

BNOK-CXeMa UMNYNbCHOTO reopajapa nokasaHa Ha pucyHke 2. B 3aBUCMMOCTU OT KOHCTPYKLUN UMW Bbl-
GpaHHOro pexuma paboThl, reopagap MoxeT paboTaTb Noj ynpaBneHUEM KOMMbIOTEPA U NepefaBaTh JaHHble
B NpoLecce 30HAMPOBAHUS HA KOMMbIOTEP, UM UMETL BCTPOEHHYI0 D3 -NamMaTh U paboTaTb aBTOHOMHO M0j
ynpaBfieHMeM KOHTpo/nepa 610ka ynpaB/ieHus.

- P> On3w-namaTb

KomnbioTep _ EH&KHXB?)?'I?;%%TAH ’
-—>»  [lucnnen
CurHan
CUMHXPOHM3aLun

1— 30oHAnpytownit curHan (06bemMHast BOIHA); 2 — CUrHai NPSMOro NPOXOX/AEHUS MeX /Ay aHTeHHaMmu;
3, 4 — curHanbl, ngyuwme B o6paTHOM 1M GOKOBOM Hanpas/ieHUsiX; 5 — 6okoBas BOJHA, UayLas B rpyHT

PucyHok 2 — Bnok-cxema vMMynbCHOro reopagapa

5.5.2 MopAA0OK UCNONb30BaHNUA reopajapHbiX METOAOB M CNOCOOLI OLEHKN N M3MEPEHNS CKOPOCTU pac-
npocTpaHeHun (MPOXOXAEHUSA) 3NeKTPOMArHUTHbLIX BOJH B TPYHTE NPUBE/eHbl B CNIPaBOYHbIX NPUNOXKEHUAX B
n B.

5.5.3 O6paboTka pe3ynbTaToB reopafapHoro 30HAMPOBAHMA [JOMXHA BKNWOYAaTb NOCTPOEHWE BepTU-
KanbHbIX PaAN0NOKALMOHHbIX PO MNeil, NOCTPOEHME TOPU3OHTANbHbLIX CEYEHUA UM BU3Yanu3aLnio pesynb-
TaTOB B TPEXMEPHOM BuAe (418 NNoWajHON CbeMKN) W MHTepnpeTauuto pe3ynbTaTtoB 30HAUPOBAHUS.

MorpewWwHoCTb onpeAeneHns rnybuHsl 06bEKTOB N0 pesynbTartaMm reopafapHoro 30HANPOBaHUA JOMKHA
6bITb He 6onee 5— 10 %.

5.5.4 Bbl6op annapatypsl 415 NPOBEeAEHNA reopajapHoro 30HAMPOBaHNA HEOOX0AMMO OCYILeCTBNATh
C YYETOM 3/TIEKTPUYECKNX XapaKTEPUCTUK TPYHTA, YKa3aHHbIX B MaTepuanax otyeta 06 U3blCKaHMAX Ha yyacTke
BeAeHns paboT, He06X04MMOIA rNy6UHbI 30HAMPOBAHMA M NpeanosaraemMoro pasmepa UCKOMON NOA3EMHOIA
KOMMYHUKaL MW,

5.5.5 Ob6ecneuyeHne Tpebyemoil rny6uHbl reopafapHoro 30HAWPOBAHUA BbiGpaHHO annapaTypoil B
JAaHHbIX KOHKPETHBIX YCOBUAX NPOBEAEHNS paboT 4O/KHO GbITb NOATBEPXAEHO NyTEM NPO6GHOr0 30HAMpPOBA-

7
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HUS U3BECTHBIX MOA3EMHBIX KOMMYHUKaLMIA, 0603HaYeHHBIX Ha reonofoCHOBE, C U3BECTHOW rMyBuHoOR 3anoxe-
Hus1. Mpn BLICOKOM MOTMOLLEHUN PaaUOBOSH NPUMEHEHWE reopadapHOro MeToaa orpaHUYeHo no riybuHe B
CUINBHO3ACOMNEHHBIX MPYHTAX, BO BIAXHBIX U BOAOHACHILLEHHBIX ITIMHUCTLIX FPYHTaX, COAepKallMX MMUHNCTEIe
MUHeparnbl (MOHTMOPUIIIOHUT), KOTOPbIE UMEIOT BLICOKYHO YAEbHYH MEKTPUYECKYH0 NPOBOAUMOCTb.

6 KoopaumHupoBaHue noa3eMHbIX KOMMYHUKaUUn

6.1 OcHOBHbIe NONOXeHusa

Mpw nposeaeHUN paGoT NOArOTOBUTENBLHOIO Neproaa, Ao Hadana 3eMnsHeIX paboT (Npy Bo3BeAEHNM Noa-
3€MHbIX COOPYXXEHUIA U Nepeknaake KOMMYHUKALLWIA) onpeaeneHne KoopaMHaT M OTMETOK MYHKTOB U 3HAKOB, pas-
MELLEHHBbIX Ha TEPPUTOPUN KOMMYHWKaLIMIN, HeobX0AMMO 1CNofb3oBaTh ¢ oduLnansHoro canta dPegepansHoi
cny06bl rocyaapCTBEHHON perucTpauun, kagacrtpa U kaptorpadpumn nHhopMalnoHHo-TeNeKkoMMYHUKaLMOHHON
ceTn NHTepHeT. Ecnn nHdopmaumsa Ha cantax o coctaBe, TEXHUYECKOM OCHaLLEHUU U MECTOMOMOXEHNA MyH-
KTOB 1 3HAKOB reofe3n4ecknx ceTen He JOCTyNHa, crneayeT UCNoNb3oBaTh onpeaeneHne KOOPAUHAT U BLICOTHBIX
OTMETOK CNYTHUKOBBLIMU pagnoHaBUraluMoHHbIMU MeToaamMu (cM. 6.2.1).

OnpegeneHne KOOpAUHaTEI OTMETOK MYHKTOB U 3HAKOB crneayeT BbINOMAHATL MO aTTeCTOBaHHbIM MeTo-
aam CI1126.13330.

6.2 OnpepgeneHue KOOPAMHAT U BbICOTHbIX OTMETOK NOA3eMHbIX KOMMYHUKaLUn
C UCNONb30BaHUEM B Ka4eCcTBE UCXOAHbIX AaHHbIX U3BECTHbLIX CUCTEM KOOPAUHAT U BbICOT

6.2.1 OnpegenexHve KOOPAWMHAT U BBICOTHBIX OTMETOK HaAEXUT NPOU3BOAWTL OT MYHKTOB U 3HAKOB o~
cyaapcTBeHHbIX cuctem koopauHat CK-95, cuctem koopauHat 2011 r. (FCK-2011), MecTHBIX cucteM Koopau-
HaT 1 oTMeToK. KoopanHaTtbl 0gHONM cucTeMbl, NPy HeobxoaMMocTu, criegyeT TpaHcopMUpoBaTh B APYryIo,
ONS 4Yero UCrnonb3oBaTh YNCIOBbLIE 3HAYEHUS 3N1EMEHTOB TpaHcopMupoBaHus Mexay cuctemamu. Mopsaaox
MCMOMb30BaHNSA 3IEMEHTOB TPaHCOPMUPOBAHUA U YUCIIOBOE 3HAYEHUE 3NIEMEHTOB TpaHchOpMUPOBaHUS
OOMKHbI cooTBeTCTBOBaTh TpebosaHnam CIM 126.13330.

6.2.2 lMpu ncnonb3oBaHUK AaHHbIX ¢ Tonorpaduyeckux KapT 1 CNMYTHUKOBBIX U3MepeHUA Ans onpeaene-
HWS BbICOT TOMEK 3€MHOI NOBEPXHOCTU 1 CMYTHUKOBLIX M3MEePEHUA crieqyeT UCNOMb30BaTh 3T ABE COCTaBIsA-
toLue YyacTu.

HE=E,+H,, 3)

roe HS — HopMarnbHasi BbicOTa Ha JaHHON TOuKe (Ha KapTe, NnaHe);

E,, — aHomanus BbICOTbI (ONpeaesnsiioT Mo yCKOPEHUIo CUMbI TSXKECTU TS TEppUTOpUK NpoBeaeHns paboT
13 UHTepHeTa Unn MaTepuarnoB oT4eTa Mo U3bICKAHUAM, MPU ero HanMunm);
H, — HopmarnbHas BbICOTa, OTMETKY KOTOPOIA HEOBXOAUMO ONpPEeAEeNUTb.

6.2.3 Mpu onpegeneHUn BbICOTHLIX OTMETOK 3HAKOB, NYHKTOB U TOYEK, C KOTOPLIX NPOU3BOAAT NPUBASKY
KOHTYPOB NOA3EMHbIX KOMMYHUKaLMIA, cnegyeT Ao Havana U3MepeHUid yTOUHUTb, Kakaa cuctema BelcoT (Ban-
TUACKasA, MeCTHast) UCTIONb3YEeTCsl, U U3MepPeHUst A0IDKHBI TPOBOAUTL C UCNOMNb30BaHWEM NapaMeTpoB Nepexo-
Aa (KoYen) oT MecTHbIX CUCTEM BbICOT K rocyjapCTBEHHON CUCTEMe.

6.2.4 B 3aBucMmOCTM OT Nolagein, pasmepoB M AMNWH Tpacc NOA3EMHbIX KOMMYHUKaLWUA cnegyeT uc-
nonb3oBaTb TPex- UM AByxXxMepHoe TpaHcopMupoBaHue (MepecyeTt) reogesnyecknx CUCTeM KoopauHaT n
BbICOTHBIX OTMETOK U3 OAHOW reofe3n4eckoil CUCTeMbI B ApYryto.

TpexmepHoe TpaHchopMUpoBaHUe Ha TeppuTopusx cabie 1 km2 (TOCT 22268; Tabnuua 1 n. 1) 1 npu
NPOTSXKEHHOCTMN Tpace CBbILLE 1 KM NMPUMEHSIIOT NPUY NepecyeTe reoesndyeckmx AaHHbIX 3 0QHOW reogesnyec-
KO cUCTeMbl B APYIYI0, UCMONb3YA criefylowue napameTpbl cBazn: AXAY AZ — nuHelHbIe NapamMeTpbl CABU-
ra n W,W,W, — yrnosble napameTpbl CBA3UW; m — MacluTabHblil napameTp.

INuHenHbIe NapamMeTpbl cABUra, YrioBble napamMeTpbl MOBOPOTa U MaclTabHbIi koadduuneHT ansa pas-
NNYHBIX CUCTeM KoopanHaT npuseaeHbl B FTOCT 32453.

6.2.5 Ha nnowagasx mexee 1 kM2 npu gnuHe Tpacc MeHee 1 km (FOCT 22268; Tabnuua 1) gonyckaeTca
Ucnonb3oBaTh ABa NapameTpa caBura, pacnonoXue NyHKT (Havano koopauHaT) 6nmnsko K LeHTpy reogesunyec-
kol ceTu. MpeobpasoBaHue KOOPAWUHAT NPeAYCMOTPEHO B NPOrpaMMHBbIX NakeTax 06paboTkv reoesndecknx
AaHHbIX. MMpeobpasoBaHue KOOpAWHAT C UCMOMbL30BAHMEM KOHKPETHBIX MPOrpaMMHbIX MPOAYKTOB AOSMKHO
ObITb PErNaMeHTUPOBaHO TEXHUYECKUM 3a/laHUeM U NPOeKTaMu NPou3BoACTBa paborT.
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6.3 CnyTHMKOBbIe paguoHaBUraLuMoHHble cucTeMbl. OnpeaeneHne KoopauHaT U rNyGUHBbI
3aneraHus NoA3eMHbIX KOMMYHUKaL Ui

6.3.1 Mpu HeobxoQMMOCTN onpeaeneHns KoopanHaT v rybuH 3aneraHna NOA3eMHbIX KOMMYHUKaLIMIA C
TOYeK, NPMBA3KA KOTOPBIX K MYHKTaM rocyAapCTBEHHbIX U APYrMX CUCTEM He MOXET BbiTb OCyLLIECTBIEH], Crie-
ayeT ncnonb3oBaTh CryTHUKOBbIE cucTembl koopauHat MMOHACC, GPS, GALILEO, COMPASS.

6.3.2 Ncnonb3oBaHWe CNyTHUKOBBIX CUCTEM B MeCTe BbINOMHEHUS U3MepeHUiA BbibupaeT npoussoan-
Tenb paboT, PYKOBOACTBYSICh BO3MOXHOCTLIO YBEPEHHOIO NpUemMa CUrHanoB He MeHee YeM € YeThIpex CrnyTHU-
KOB.

6.3.3 lNpu HanMuun annapaTypsl, NPUHUMAlOLWEN paanoHaBUraLlMoHHbIe CUrHanbl CNyTHAKOB (reodesu-
yeckne NpMeMHUKK B cuctemax n. 6.3.1), n onpegeneHny uamepeHui no Kogoson 1 chasosoi MHopMaLLmMm no-
NyYeHHbIX CUrHanoB criedyeT oTAaBaTh MpeanovTeHue TOMYy MeToAy W3MEPeHW, KOTOpbIA NO3BOMUT C
MCNonb30BaHMEM Tak HasblBaeMol 623080 CTaHLMKM NONYYaThb 3HAYEHUA KOOPAUHAT U BBICOT C NpeAenbHbIMA
norpeLHocTaMK He 6onee 20 MM.

6.3.4 OCHOBHbIE XapaKTepUcTMKA NPMBoPOoB ANA KOOPANHUPOBAHWUA NOA3EMHBIX KOMMYHUKaLMIA NpuBe-
AeHbl B NpunoxeHun U.

6.3.5 Ncnonb3osaHne 623080 CTaHLMA BO3MOXHO NPU HANWYUMKU U ee YCTAHOBKE Ha 3HaKax, MyHKTax
MW TOYKaxX C M3BECTHBIMW KOOpAMHaTaMy 1 BLICOTaMU Ha PacCTOAHUAX OT TPacchl KOMMYHUKaLUum oT 5 go
15 kM.

6.3.6 Mpu BO3MOXHOCTW OTCMNEXUBAHUA NATU U Gonee CNYTHUKOB ANA NPUEMHbLIX CUCTEM 3HAYeHUst
npeaenbHbIX MOrpeLlHoCcTen Npy NPOAOIIKUTENBHOCTU U3MEpPeHUA Ha nape cTaHuuin (6azosas u onpeaensie-
Mas) He JOMMKHbI MPeBbILAaTb:

- B nnaHe (5 £ 1D km) mm npn D <10 km;

- B nnaHe (5 £ 2D km) MM npn 20 km <D <10 km;

- o BbicoTe (10 £ D km) MM ripn 20 kM D <10 Km,
rae D — paccTosiHie OT TOUKW, Ha KOTOPOI HAaANEeXUT onpeaeniTb KOOPAUHATLI UMK BbICOTLI 6a30BOW CTaH-
LK, KM.

6.3.7 Ons paboTbl 4OMKHbBI NoA6upaTe NpUBopLl, MHCTPYMEHTBI U MeToAbl ONpeaeneHnsa KoopauHaTt un
BBICOTHBIX OTMeTOK, oGecrneynBatoLL e NonyyeH1e AaHHbIX ¢ NpeAeribHbIMU NOrpeLLHOCTSMU, He NpeBbILLato-
WUMK 3HaveHuRn, yctaHoBreHHbIX FTOCT 22268.

PacyeT KOHe4HO NOrpeLlHOCTN, MECTOMOMNOXEHUS OCU TPaCcChl KOMMYHWKaLUK criegdyeT npoBoavTb Mo

dopmyne
Oy S1f612+c§ +6§, (4)

rae oy — npegenbHas NorpeLlHoCTb MECTOMNOMNOXEHUS1 HAHECEHNA Ha TonorpadUiecknii NnaH ocu Tpaccehbl

KOMMYHMKaLWiA (kak npasuno, pasHa 0,2 M, rae M — macwTtab Tonorpacuyeckoro nnaHa);

c, — npeferbHas NOrpeLHOCTb (BUKCALIMM TOUKU Ha 3eMHOW NOBEPXHOCTHU, onpeaensiowas 0Cb Tpacchl
KOMMYHMKaL1iA;

G, — npeaenbHas NorpellHOCTb onpeaeneHns Ha 3eMHON NOBEPXHOCTU MECTONONOXKEHUA TOUKHU, OT KO-
TOpOW onpeaenseTcs 0Cb Tpacchl KOMMYHUKALWNA;

oz — NpedernbHas NOrpellHOCTb M3MEPEHUIA OT MyHKTa, 3HaKa, KoopAUHaTLI, BLICOTa KOTOPLIX onpeaene-
Ha CNYTHWKOBBLIMA MeTod4amMu, 4O OCU TpacChl KOMMYHUKaLWNA.

MpeaBapuTenbHbln pacyeT TOMHOCTM A0MDKeH BbiTh Npou3BedeH Ao Havana pabor.

7 [okyMeHTUpOBaHWe pe3ynbLTaToOB NpoBeAeHUA paboT No onpeaeneHunto
MeCTOMOMOXEeHNs U rMY6GMHBLI 3aneraHnsa NOA3eMHbIX KOMMYHUKaLWi

7.1 MaTepuanel no peaynbtatam onpeaeneHnsi MECTONONOXEHUA U rNyOuHbI 3aneraHna NOA3eMHbIX
KOMMYHUKauui crieqyeT oopMnaTb B Buae otyeTa. CoaepxaHue pasBepHYTOro NTOrOBOro ot4yeTa AoSKHO
COOTBETCTBOBaTL TpeboBaHNAM TEXHUYECKOro 3a4aHUA Ha npoussoacTeo pabot FOCT P 51872.

7.2 TexHudeckunin oTYeT Mo pesyrbTatam paboT No NOUCKYy NPOMIOKEHHBIX KOMMYHUKALUA OSKEH CO-
AepxaTb crefyoLLyto JOKYMEeHTaLuto:

- KaTanor KoopAMHaT U BbICOT NYHKTOB 1 3HAKOB OMOPHbLIX reoAe3n4eckux ceTei, KoTopble HblnmM Ucnonb-
30BaHbl NPU BLIMNOSIHEHNW MPOEKTHO-U3bICKATENbCKUX PaboT U NPOKNaAKN KOMMYHUKaLWIA;
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- MnaHbl NOA3EMHbIX KOMMYHMUKALIMA, pasMeLleHHbIX Ha TeppuTopuM NpoM3BoACTBa 3eMisiHbIX paboT.
MnaHbl 4omKHbI BbITb CornacoBaHbl C AKCMNyaTURYIOLMMK opraHnsaunsami. Mnaxbl, kak Npasunio, AOMKHbI
6bITb B MacwiTabax 1 : 500—1 : 2000, ecnu uHble MacLTabbl He BbINK NpedyCMOTPEHbI B TEXHUYECKOM 3aa-
HWM HA NPOU3BOACTBO paboT;

- rabapuThbl 1 Ha3Ha4YeHUe 3NEeMEHTOB UHMPACTPYKTYPbl NOA3EMHBIX KOMMYHUKALUMA, 3CKU3bI KONOALEB
(kamep) no pesynbTaTam o6cneaoBaHuUs;

- UnnNoCcTpaTUBHbIe MaTepuantl paboT u (Unu) TexHudeckoro obcnegosaHus (dotorpacdumn, BUAEOCHEM-
KM 1 T. A.), ecnn Takne matepuansl NpeaycMoTpeHbl B 3aaHUA Ha BbiNoNHeHWe pabor;

- XypHarn noucka ceTein, COBMELLEHHBIA C XYPHaIom X CbeMKU (NPr BbIMCIIHEHUN NOUCKa NOA3EMHBIX
KOMMYHUWKaLMA Ha 3aCTPOEHHOW Tepputopun).

7.3 [JokymeHTbl Mo UToram npoBedeHHbIX paboT Mo onpeaeneHnto MECTOMOMOXEHUS U rNyBUHbI 3anera-
HUS NOA3EMHBIX KOMMYHUKaUWUA AOMKHBI BbITb NoAnMcaHbl UCNONHUTENAMM PaboT, YTBepKaeHbl pyKOBOAUTE-
NSAMK opraHn3aLnii, MpoBOAMBLUMX 3TN PaboThbl.

8 Komnnekc meponpuATUiA, HanpaBneHHbIX Ha NPeAoTBpPaLleHe HapyLUeHUIA
COXPaHHOCTM CYLUECTBYIOWMUX MNOA3EMHbIX MHXEHEPHbIX KOMMYHUKaLWiA
Npu NPOU3BOACTBE 3eMMSAHbIX pa6oT

8.1 insa ocdopmneHus opaepa Ha NPOU3BOACTBO 3eMIIsIHBIX PaboT B cOCTaB 3asBKU NOAPSAHON CTPOU-
TENbLHOW opraHusauun (OONOMHUTENbHO K NepevHio AOKYMEeHTaLuW, YCTaHOBIEHHOMY OpraHoM MeCTHOro
ynpaBsrieHns1, yNosIHOMOYEHHBLIM BbidaBaTh opaepa) HeobxoauMo BKIIHoUYaTb:

- aKT BbIHOCA B HaTypy rpaHuL, y4acTka CTPOUTENbCTBA, MMaBHbIX OCEl BO3BOAUMBIX 34aHUA U COOPYXKe-
HUIA, Tpacc KOMMYHUKaLMIA C NPUIIOKEHUEM rpadpueckux MaTepuarnos U KaTanoros KoopauHaT rpaHuL, yyac-
TKa, rMaBHbIX OCEW, a Taikke BbICOTHLIX OTMETOK penepoB, pacnofiokeHHbIX He Aanee 1 kM OT oObekTa
CTPOMTENLCTBA U He pexe YeM Yepes 1 kM No Tpacce MMHENHBIX KOMMYHUKALIMIA;

- aKT 06cnefoBaHUA TeppUTOpPUM B Npeaenax KoHTypa NpousBoAcTBa 3eMIIsiHbIX paboT Ha npeaMeT Ha-
YN NOA3EMHBIX KOMMYHUKaLIMA.

MecTopacnonoxeHue CyLecTBYIOLMX NOA3EMHBLIX KOMMYHUKALMIA crneayeT HaHOCUTL Ha Tonorpadu-
YeCKW MnaH, CTPOUreHnIaH ¢ NPUIOXEHUSIMI KaTanoroB KOOPAUHAT U OTMETOK BCEX NoA3eMHbIX KOMMYHUKa-
LA,

8.2 AKTbI BbIHOCaA B HATYPY rpaHuL, ydacTka 1 reoTexHudeckoro obcrneaoBaHus 4oSkHbI ObITb cocTaBne-
Hbl 40 Havana paboT, Ho He Gonee Yem 3a 10 AHel 4o Havana 3eMnsAHbIX paboT.

8.3 KpaboTe c npubopamu 1 060pya0BaHUEM NMOMCKA MECTOMONOXKEHNS NOA3EMHBIX KOMMYHUKaLMIA [0-
nycKalTCs Nuua, MMetoLLMe COOTBETCTRYIOWNE YAOCTOBEPEHUS!, BblAaHHbIE YNOMHOMOYEHHBIMU OpraHamu.
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CeogHas Tabnuua noa3eMHbIX KOMMYHUKALMA U 3NIeMEHTOB UH(PaACTPYKTYpbl, PacCTOAHUIA
MeXxay napannefibHoO NPONOXeHHbIMU U NepeceKalMMUCA UHXKEHEPHbIMU KOMMYHUKaLUSIMMU,
HauMeHOBaHMI NPUGOPOB ANA NoUucka U onpeaeneHUs MecT pacnonoXxeHUs KOMMYHUKaLMiA

Ta6nwuua A1

UHxeHepHble KOMMYHUKALUK
1 3NIEMEHTbI MHPACTPYKTYPLI

MuHumansHoe pacctosiHue (NpubnuxeHue)
KOMMYHUKaLUUIA, X B3AMMHOE MECTOMONMKEHUe

HaumenoBaHua npubopos ans noucka
1 onpeaeneHne MecT PacnonoXeHus
KOMMYHUKaUun

1

2

3

1 BopocHabxenue:Cl1 129.
13330, CI 31.13330

1.1 TpyGonpoBoabl Bogo-
npoeoga:

1.1.1 BOOOBOALI;

1.1.2 marnctpanm;

1.1.3 ynuuHble ceTy;

1.1.4 BHyTpUKBapTanbHble 1
JBOpOBbLIE CETY;

1.1.5 BBOAbI,

1.1.6 NPOMBILINEHHbIE
BOZOMNPOBOAbI;

1.1.7 NONMBOYHbIE BOAONPO-
BOZbI

o o6pe3or pyHaamMEHTOB 3aaHUI M COOPYXe-
HUA — 5 ™;

0o 6nvxanwmx penbcoB x/a nym — 3,2 m;
TPaMBaWHOro Nytm — 2 m;

[0 MaqT ¥ ONOp CETU HAPYXXHOIO OCBELLEHUS, KOH-
TakTHOW ceTn n kabenen cBsian — 1,5 m;

[0 CTeH TyHHenewn unu onop NyTenpoBoAoB (Ha
YPOBHE UMW HUXKE OCHOBaHUA) — 5 Mm;

[0 NoACLWEL! Hackinu Un 6poBkU KaHaBbl — 1 M;
OT CTBOMNOB AepeBbeB — 1,5 m.

Mpy NepeceveHnn MHXEHEPHbIX CeTel pacCcTOsHUS
no BEPTUKanu A0MXKHbl 6biTb HE MeHee:

- Mexgy TpybonpoeogamMmn 1 aNeKTpUHecKUMM Ka-
6ensMu, pasmewaemMbiM1 B KaHaNax UM TOHHe-
N$AX, U Kenes3HbiMW JoporaMm pacctosHue no
BepTVKanu, cumTasi OT Bepxa NepeKkpbITUA KaHaNoB
WU TOHHENEN A0 NOAOLWBLI PErbCOB Kene3HbIX
gopor, — 1 M, [0 OHa KIOBETa UMK ApyrmxX BOAOOT-
BOAALLMX COOPY>KEHUI UM OCHOBaHUST HACHINMN Xe-
Ne3HOOPOXKHOIo 3eMIsAHOro nonotHa — 0,5 m;

- Mexgy Tpy6onpoeogamMm n CUNoBbIMU kabensmm
Hanpsixkennem ao 35 kB v kabensimun ces-
am—0,5wm;

- MeXAy CUNOBbIMW KabensiMn HanpskeHneMm
110—220 kB u TpyGonpoeogamu — 1 m;

- B YCINOBUSIX PEKOHCTPYKUMMW NPOMBbILLITEHHBIX
npeanpusTUil paccTosiHre Mexay kabenamm Bcex
HanpspKeHWn 1 TpybonpoBogaMu MOXET COCTaB-
nate Ao 0,25 wm;

- Mexgy Tpybonpoeogamun pasnuyuHoro HasHaqe-
HYS (32 MCKIIOYEHNEM KaHANWU3aLUOHHBIX,
nepecekaioLyx BoAONpoBoasl, 1 Tpybonposogos
ONs A0OBUTBIX U AYPHO NaXHYLLMX XUAKOC-

Ten) — 0,2 m;

- Tpy6onpoBoAbl, TpaHCNOPTUPYIOLLME BOAY NUTLE-
BOro Ka4ecTBa, pa3meLLalnTcs Bbllle
KaHanW3aumoHHbIX Unv Tpy6onpoBoaos, TpaHCNop-
TUPYIOLWUX SIAOBUTBLIE U YPHO NaxXHYLLME XNaKoC-
™, Ha 0,4 m;

- CTanbHble, 3aKMNioYeHHbIe B PyTNspbI
TpybonpoBoabl, TpaHCNOpTUPYIOLLME BOAY NMUTbE-
BOro Ka4eCTBa, MOryT pa3meLLaTbesi HKE KaHanm-
3aUMOHHBIX NPOKITAZA0K, NPU 3TOM PaccToAHne OT
CTEHOK KaHanu3auuoHHbIx Tpy6 fo obpesa dpytns-
pa AomKHO 6bITb HE MeHee 5 M B Kaxaylo CTOPOHY
B IMUHWCTBIX rpyHTax u 10 m — B KpynHoo6nomou-
HbIX W NEeCHYaHbIX rPyHTaXx.

l'eopapapsl, Tpy6okabeneunckare-
nv, TenrnoBu3opbl (TEXHUYECKne
XapaKTepuCcTUKM CM. B NPUNOXe-
Husix I, [, E)

1"
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lMpodomxeHue mabnuypr A1

AH>XeHepHbIE KOMMYHUKALIMK
U 3N1IeMEeHTbI MHGPaCTPYKTYpbI

MuHumansHoe pacctosiHue (MpubnuwxkeHue)
KOMMYHWKALWIA, X B3AUMHOE MECTOMONOXEHNE

HaumeHoBaHusi npubopos Ans noucka
1 onpeAeneHue MecT pacrnonoXxeHus
KOMMYHUKaUuUn

2

Tpy6Gbl BOAONPOBOAHON CeTU yKrnagslBaloT 06bIYHO
napannenbHo NOBepPXHOCTU 3eMnn Ha 0,2—0,5 m
HWXe rnybuHbI NpoMep3aHus

2 Kananusauwmsi no CI1 32.
13330

2.1 Tpy6onpoeogpk! camo-
TEYHON N HanopHON ceTn
2.1.1 KaHanbl;

2.1.2 KONNEeKTopbl;

2.1.3 ynudHble ceTw;
2.1.4 BHyTpuWKBapTanbHble
W ABOPOBbIE CeTH;

2.1.5 Bbinycka

o 0bpe3oB hyHAAMEHTOB 34aHNIA U COOPYXKe-
HUA — 3 M;

00 Grvxxanlmx penbCcoB XXene3HoAOPOKHOro

nym — 3,2 m;

4o TpamBariHoro nytm — 1,5 m;

[0 MauT U OMnop CETU HAPY>XHOTO OCBELLEHUS, KOH-
TakTHOW ceTu 1 Kabenewn cBA3n — 3 M;

00 CTeH TyHHenew unm onop NyTenpoBogoB (Ha
YPOBHE WIMN HUXE OCHOBaHUs) — 3 M;

[0 NOAOLWBbLI HAckiNM UK GPOBKU KaHaBbl — 1 M;
OT CTBONOB AepeBbeB — 1,5 M.

PaccTosiHne oT GbITOBOI KaHanu3auun 4o Xo3smn-
CTBEHHO-NMMTHEBOIO BOAONPOBOAA crnegyeT NpuHu-
MaTb, M: O BOAOMNPOBOAA U3 Xerne300eTOHHbIX 1
acbecrouemeHTHbIX TPY6 — 5, 80 BogonpoBoaa n3
YyryHHbIX Tpy6 anameTtpom go 200 mm — 1,5, ana-
meTpom cebiwe 200 Mm — 3, o Bogonpoeoaa us
nnactmaccoBbix Tpy6 — 1,5. PaccrosiHua mexay
CEeTsIMM KaHanu3aumm v Npou3BOACTBEHHOTO BO-
AonpoBoAa B 3aBUCMMOCTU OT Matepuana v gua-
MeTpa Tpy6, a Takke OT HOMEHKNaTypbl 1
XapakTEPUCTUKN TPYHTOB AOIMKHO BbiTh 1,5 M.
MuHumanbHan rnyéuHa 3anoxenus Tpyb kaHanm-
3aumn 0,7 m

Tpybokabeneuckarenwu, reopaga-
pbl, TEnnoBu3opbl (TEXHWYEeCKue
XapakKTEPUCTUKN CM. B MPUIIOXeE-
wusax [, [, E)

3 TennocHabxeHune

CIn 74.13330,
Cln124.13330

3.1 TennoBble ceTu:

- B KONNeKTopax Ans nog-
3€MHbIX KOMMYHUKaLIWI;

- B MPOXOAHBLIX U HEMPOXOL-
HbIX KaHanax;

- BeckaHanbHOW NPOKNaAKu;
3.1.1 mamcTtpany;

3.1.2 ynuuHble ceTy;

3.1.3 BHyTpuKBapTanbHble
cetn

3.1.4 aboHeHTCKMe ceTu;
3.1.5 MecTHble ceTn

o o6pe3oB hyHaamMEHTOB 3g4aHUI M COOpYyXe-
HUA — 2 M;

[0 OCY Xene3HoAOPOXKHOTo NyTU — 4 M; OCK Tpam-
BavHoro nym — 2,75 m;

A0 MauT U onop CeTU HaPY>KHOTO OCBELLEHUS,
KOHTaKTHOW ceTu un kabenen ceaAsn — 1,5 wm;

A0 CTEH TyHHenen unu onop NyTenpoBoaos (Ha
YPOBHE WUIMN HWXE OCHOBaHWA) — 2 M;

00 NoAoLWBLI HACkINKU UK 6POBKN KaHaBbl — 1 M;
OT CTBONOB AEPEBLEB — 2 M.

my6uHa 3anoxeHusi Tennonpoeogos — ot 0,5 go
1,5m

Tpybokabenenckarenwm, reopaga-
pbl, TENNOBU30PLI {TEXHUYECKWE
XapakTepucTuku CM. B NPUNOXe-
Husix I, A, E)

4 QnekTpocHabxeHue

Cn 31.13330

4.1 KabeneHble nUHUA
anekTponepeaaun:

4.1.1 BbICOKOBOMNbTHbIE Ka-
Genu;

4.1.2 nutaowme kabenb-
Hble NUHUNK;

4.1.3 pacnpegenutenbHble
kabenbHble NUHKUN.

12

o 06pe3oB hyHAAMEHTOB 31aHUIN N COOPYXeE-
HUA — 0,6 Mm;

00 GnvXxanimx penbCcoB Kerne3HOZOPOXKHOro

nym — 2,2 M; TpamBanHoro nytm — 2 wm;

[0 MauT U OMnop CETU HAPY>XHOTO OCBELEHNS, KOH-
TakTHoM ceTn u kabenen cesAsan — 0,5 m;

[0 CTEH TYHHenewn unu onop nyTenpoeogoB

(Ha ypoBHe unu Huxe ocHoBaHusi) — 0,5 m;

[0 NOAOLBbI HACLINM UNK BpoBKK KaHaebl — 0,5 M;
OT CTBONOB AEPEBLEB — 2 M;

BbICOKOBOITbTHON NUHMK HanpsbkeHneM 110 kB u
Bbiwe. [pu 3TOM paccTosiHne B nnaHe oT Kabens
[0 KpalHero npoBoAa A0MKHO ObITb HE MeHee

Tpybokabenenckarenwm, reopaga-
pbl, TENNOBU30PLI {TEXHUYECKWE
XapakTepUCTUKN CM. B MPUNOXe-
Husix I, A, E)




lpodomxerue mabnuuysi A1

MHCT 55—2015

NHXeHepHble KOMMYHUKaLUK
1 SNEMEHTbI UHPACTPYKTYPbI

MuHumansHoe pacctosHue (MpubnmxkeHne)
KOMMYHUWKaLMA, UX B3aMMHOE MeCTOMONOXeHne

HavmeHoBaHus npubopos Ans noucka
1 onpegeneHue MecT pacrnonoXeHus
KOMMYHMWKaLWI

2

10 m. lMpn nepeceveHnn MHXEHEPHbIX CeTen pac-
CTOSIHUSI MO BEpPTUKaNu AOJIKHbI ObITh HE MeHee:

- Mexgy Tpybonpoeogamm nnu anektTpokabensmu,
KaGensiMm CBS3V U Kene3HO4OPOXKHLIMU 1 Tpam-
BaliHbIMM NYTSIMK, CHMTas OT NOAOLLBbI penbca,
UNu aBTOMOGMINBHBIMY JOpOraMu, cumTasi oT Bepxa
MOKpPbLITUA 80 Bepxa Tpybbl (Mnu ee dytnsapa) nnm
anekTpokabensi, — 0,6 wm;

- Mexgy TpybonpoBogamMm 1 aneKTpUHeckrMm Ka-
6ensiMu, pasvellaeMbiMy B KaHanax nnm ToHHe-
NsiX, U XenesHbiMK Joporamm paccTosiHue no
BepTMKanu, cuMTasi OT Bepxa NepeKkpbITUs KaHarnoB
WNW TOHHEnNel 40 NOAOLWBbI PENbCOB KeMNe3HbIX
gopor, — 1 M; 40 OHa KIoBeTa UInu gpyrnx Bo400T-
BOASILLIMX COOPYKEHUI UMM OCHOBAHUS HACKINU Xe-
Ne3HOAOPOXHOrC 3eMnsiHoro nonotHa — 0,5 m;

- Mexay TpybonpoeogamMmu 1 cunoBbIMK kabensmu
HanpsibkeHuem go 35 kB n kabensimum ces-

3am — 0,5 m;

- MeXay CUINOBbIMU KabensiMy HanpsikeHnem
110—220 kB n Tpy6onpoBogamv — 1 m;

- B YCMOBMSIX PEKOHCTPYKLUM NPOMBbILWEHHBIX
npeanpusTUiA paccTosiHUe mexay kabensimm Bcex
HanpsikeHWn 1 TpyOonNpoBO4aMM MOXET COCTaB-
naTe 4o 0,25 m

5 Noxaesas kaHanusauus
M IiMApPOTEXHNYECKNE COOpPY-
»eHus: CIM 32.13330,

CI 38.13330.

5.1 TpybonpoBoasl goxae-
BOW KaHanusaumu:

5.1.1 maructpanbeHble ceTy;
5.1.2 BHyTpuKBapTanbHbie
W OBOPOBLIE CETY;

5.2 MarmcTpanbHble ceTu
OPEHaXHbIX CUCTEM

o o6pe3or hyHAAMEHTOB 34aHUIA U COOPYXKe-
HUIA — 3 M;

00 GnuKanmnx penbCoB Xene3Hoq0poXHOro
nytm — 3,2 m;

4o TpamBanHoro nytm — 1,5 wm;

A0 MauT U ONop CETU HAPYXKHOTO OCBELLEHNS, KOH-
TakTHOW ceTu U kabenen cBAsn — 3 M;

[0 CTeH TyHHenew unm onop NyTenpoBoAoB

(Ha ypOBHE MW HWXEe OCHOBaHWS) — 3 M;

00 NOAOLWBbLI HACkiNM UNn 6POBKK kaHaBbl — 1 M;
OT CTBOMNOB AepeebeB — 1,5 m

Tpy6okabenenckarenm, TENNOBU-
30pbl, reopagapbl (TexHUYeckue
XapaKTepUCTUKN CM. B MPUIIOXe-
Hwusax I, A, E)

6 PerynupoBanune u ob6eoa-
HeHVe peK n BoaoeMoB [5]

MecTopaamMelleHre n apyrvue napameTpbl NogBoa-
HbIX KOMMYHUKaLUWUA (CM. NPOEKTHYI0 JOKYMEHTa-
umio)

MmaponokaTopbl, 9XanoThbl:
TeXHU4eckue XapakTepucTUku
npvGopoB Moucka npuBedeHbl B
npunoxenunn X, B AoKyMeHTaumm
Mo UX 3KCMyaTaumm,B TOM Yucne:
- rnyBuHa norpyxexuss;

-rnybvHa  30HOMPOBaHMA  BO
BMNaXHbIX MWHUCTBIX FPYHTAX;

- rny6vHa 30HAMPOBaHUSA B CYXMX
necyYaHbIX rPyHTax

7 opogckve BHYyTpYKBap-
TanbHbIE KONNEKToPLl Ans
WHXEHEPHbIX
KOMMYHMKaLmn [1]

MuHMManbHbIE PaccTosHUA B NnaHe oT Grvxan-
LUMX NOA3EMHbIX MHXEHEPHbLIX CEeTEl:

- Bogonpoeog — 1,5 m;

- KaHanusauus (BogocTok) 6esHanopHas — 1 M;
- TENNONpPOBOA (OT CTEHOK KaHarna) — 2 M;

- kabenu cnaboro Toka — 1 ™;

- Kabenu cunoBble — 2 M;

- ra30MNPOBCA HU3KOrO AaBNeHus!

(8o 0,5 krc/cm?) — 2 w;

leopagapsl, TpybokabenenckaTe-
K (TeXHUYECKUe XapakTepUCTUKU
cM. B npunoxenusx I, 0)

13




MHCT 55—2015

lpodomxeHue mabnuusi A1

WH>xeHepHble KOMMYHUKaLWK
U 3MeMeHTbl MHGPaCTPYKTYpbI

MuHumansHoe pacctosiHue (NpudnuxeHue)
KOMMYHUWKaLIMA, X B3aUMHOE MeCTOMONOXeHne

HaumeHoBaHus npubopos Ansa nouncka
W onpefeneHue MecT PacrnonoxeHus
KOMMYHMWKaLMIA

2

- ra30MpOBO/LI CPEAHETO AaBMEeHNs
(c 0,5 go 3 kre/em?) — 2 m;

- ra30MpPOBO/L! BLICOKOTO AaBMeHNs
(c 3 8o 6 krc/lem®) — 2 m;

- ra30MpOBO/L! BLICOKOTO AaBMeHNs
(c 6 g0 12 kre/em?®) — 4 m

8 lNoasemHble NewexoaHbie
nepexoabl ClM42.13330

PacctosiHust B nnaHe (B cBeTy) OT 6nvkanwmnx noa-
3EMHbIX UHXEHEPHbIX CeTeln:
- BOgonpoBog — 5 w;
- kKaHanusauus (BogocTok) 6esHanopHas — 3 M,
HanopHasi — 5 Mm; TennonpoBog (0T CTEHOK KaHa-
na)—2 wm;
- kabenu cnaboro Toka u cunoeble — 0,6 M;
- ra30MpPOBOA HU3KOTO JaBNeHust
2 .
(oo 0,5 krc/em®) — 3 M;
- ra30MNpoBOAbI CPeaHero AaBneHus
2 .
(c 0,5 po 3 krc/em®) — 5 m;
- ra30MpPOBOAbI BLICOKOTO AaBMNEHWS
2 .
(c 3 po 6 kre/em®) — 10 wm;
- ra30MpPOBOAbI BLICOKOTO AaBMNEHWS
(c 6 go 12 krelem?) — 15 ™

"eopapapbl, Tpybokabeneuncka-
Tenu (TEXHUYEeCKUe XapakTepuc-
TUKK (CM. B npunoxenusix I, 1)

9 Ces3b: CI 134. 13330.
9.1 TenedoHHas kaHanuaa-
Lums;

9.2 Kabenu cBsau:

9.2.1 pacnpegenuTenbHble
kabenu;

9.2.2 maructpanbeHble kabe-
nm;

9.2.3 kabenu coeguHUTENb-
HbIX NMUHWIA,

9.2.4 BONOKOHHO-OMNTUYEC-
Kue kabenu

my6uHa 3anoxeHns kabenen cnaboro Toka He
npeebiwaer — 1 m:

- 8o 06pe3oB hyHAAMEHTOB 3aHNI U COOPYKe-
HUA — 0,6 ™;

- 0o 6nuxKanwmnx penbCoB Xene3Ho40POXKHOIo
nym — 2,2 M, TpamBariHOro nytm — 2 m;

- 4O MaYT U OMNop CETU HAPY>KHOIO OCBELLEHUS,
KOHTaKTHOW ceTu u kabeneh ceasn — 0,5 m;

- O CTeH TyHHenew unu onop NyTenpoBoAoB
(Ha ypoBHe unn HMxe ocHoBaHns) — 0,5 M;

- 0 NOAOLWBbLI HACLINKW UMW GPOBKM KaHa-

Bbl — 0,5 Mm;

- OT CTBOJIOB €pPEBLEB — 2 M

eopapapbl, Tpybokabenencka-
Tenu (TEXHUYECKUe XapakTepuc-
TUKKM CM. B npunoxenusix I, )

10 EawmHas ropoackasi ceTb
kabenbHOro TeneBnaeHuUst
(EFCKT) CIM 134.13330
10.1 TenedoHHast kaHaNu-
3auusa ansa kabenew EFCKT
10.2 Kabenu EICKT B kon-
neKkTopax

10.3 Kabenn ECKT B
TenedoHHON KaHanusaumm
MITC

10.4 MaructpanbHble, 4o-
MOBbIE YCUIUTESIbHbIE MYH-
ktel EFCKT B konnekropax,
konoguax tenedoHHON Ka-
Hanuzauum CI1 134.13330.
10.5 Kabenun EICKT:
10.5.1 marncTpanbHble,
cybmaructparnbHble, pac-
npeaenuTenbHble, COeaANHU-
TenbHble, aboHeHTCKue
KOaKcuarnbHble;

14

my6uHa 3anoxeHns kabenen cnaboro Toka He
npeebiwaet 1 m:

- 8o 06pe3oB hyHAAMEHTOB 3jaHNI U COOPYKe-
HUA — 0,6 ™;

- 0o BnuxKanwmnx pernbCoB Xene3Ho40POXKHOIO
nytm — 2,2 M;TpamMBaviHoOro nytm — 2 m;

- 4O MaYT U OMNop CETU HAPY>KHOIO OCBELLEHUS,
KOHTaKTHOW ceTu 1 kabeneh ceasn — 0,5 m;

- O CTeH TyHHenew unm onop NyTenpoBoAoB
(Ha ypoBHe unn HMxe ocHoBaHus) — 0,5 M;

- 0 NOAOLWBbLI HACLINKW UMW BPOBKM KaHa-

Bbl — 0,5 Mm;

- OT CTBOJIOB AEPEBLER — 2 M.
MecTopasmelleHue 1 gpyrme napameTpbl
(B3aMMHOE MEeCTOMNOOXEHWE) CM. NPOEKTHYO A0-
KyMeHTaLunIo

leopapapbl, Tpybokabenencka-
Tenu (TEXHUYeCKUe xapakrepuc-
TUKK CM. B npunoxenusix I, )




lpodomxeHue mabnuuer A1

MHCT 55—2015

HxeHepHble KOMMYHUKaLUK
U 3NIEMEHTbI MHPaCTPYKTYPhI

MuHumMansHoe paccTosiHve (Npubnuxexue)
KOMMYHWKaLWUIA, WX B3aUMHOE MECTONONoKeHne

HaumeHosaHus npubopos ansa noucka
W onpeaeneHne MecT PacronoXeHus
KOMMYHUKaUU1

1

10.5.2 maructpaneHble,
cybmaructparnbHble, pac-
npeaennTenbHble, COeaANHU-
TernbHble,

aboHEHTCKNE — BOMOKOH-
HO-OMTUYECKue

11 lasocHabxeHne CI152.
13330

11.1 CeTu razonpoBogOB:
11.1.1 marncTpanbHble ra-
3onpoeogbl Cl1 86.13330;
11.1.2 rasonpoBoabl BbICO-
KOTo AaBreHus;

11.1.3 rasonpoBoasbl
cpeHero AaBreHus;

11.1.4 rasonpoBoabl HN3KO-
ro AaBneHust

asonpoBog Hu3koro aaenexus (4o 0,5 KI’C/CMZ)I

- 0o 06pe30B hyHOAMEHTOB 34aHUN U COOPYXe-
HUA — 2 M;

- 00 BNuXanlLMX penbLCcoB Xene3HoAopPOXHOro
nytm — 3 m, TpamBaiHoro nytm —2 m;

- 0 MauT U OMop CETU HAPYXXHOIO OCBELLEHNS,
KOHTaKTHOW ceTu un Kabenen ceasn — 0,5 wm;

- [0 CTeH TyHHENeWn unu onop NyTenpoBoaos (Ha
YPOBHE WUIMN HWKE OCHOBaHUs1) — 3 M;

- 0O NOAOLWBLI HACKINW UM BPOBKUN KaHaBbl — 1 M;
- OT CTBOJIOB AepeBbeB — 1,5 M.

asonpoBoabl cpegHero aaenexus (¢ 0,5 go

3 krclem?):

- Ao 06pe30B hyHOAMEHTOB 31aHUN U COOPYXKe-
HUA — 5 Mm;

- 0o BnuxXanluMx penbLCcoB Xene3Hoa0pPOXHOIo
nytm — 4 m; TpamBaiHoro nytm — 2 m;

- [0 MauT U OMop CETU HAPYXXHOIO OCBELLEHNS,
KOHTAKTHOW ceTu n kabenei cesian — 0,5 m;

- 8O CTeH TyHHenew unu onop NyTenpoBOAOB

(Ha ypoBHE NNWN HUXE OCHOBaHWA) — 5 M;

- 0O NOAOLWBbLI HACLINKM UNK GPOBKM KaHaBbl — 2 M;
- OT CTBONOB AepeBbeB — 1,5 m.

[a3zonpoBoabl BLICOKOrO AaBNEHUs

(c 3 no 6 krc/em?):

- Bo 06pe30B hyHOAMEHTOB 34aHUIA U COOPYXe-
HUA — 9 M;

- 0o GnnXaNWNX penbCoB Xene3HOZOPOXKHOIo
nyt — 7 m, TpamMBanHoro Nnytm — 3 m;

- 4O MauT 1 ONOpP CETU HAPYXKHOTO OCBELLEHNS,
KOHTaKTHOM ceTu u kabenen ceasm — 0,5 m;

- B0 CTeH TyHHenew unu onop NyTenpoBOAOB

(Ha ypoBHe unn Huxe ocHoBanusa) — 10 m;

- 0O NOAOLWBbLI HACLINK UNK GPOBKK KaHaBbl — 5 M;
- OT cTBONOB AepeBbeB — 1,5 M.

asonpoBoab! BLICOKOTO AaeneHus (¢ 6 o

12 krc/em?):

- 8o 06pe30B hyHAAMEHTOB 34aHUN U COOPYXe-
HUA — 15 ™;

- 0o GNnXanWnX penbCcoB Xene3HOAOPOXKHOIo
nytv — 10 M, TpameanHoro nytm — 3 m;

- 4O MauT U ONOpP CETU HAPYXKHOTO OCBELLEHNS,
KOHTaKTHOW ceTu un kabenen ceasm — 0,5 wm;

- [0 CTeH TyHHenew unu onop NyTenpoBoAoB

(Ha ypoBHE Mnn HUXE OCHOBaHUA) — 15 m;

- 0O NOAOWBbI HAacbiNU UNW 6POBKN KaHaBbl — 7 M;
- OT CTBONOB AepeBbeB — 1,5 m.

Mpoknaaka rasonpoBogoE NoA TOHHENAMWU METPO-
nonuTeHa He AoNyCKaeTcs.

asonpoBoabl NpY NepeceveHnn ¢ KaHanamm unm
TOHHENAMW Pa3NUYHOrO Ha3Ha4YEeHNA pa3MeLLalnTcs

"eopapapel, Tpybokabenencka-
Tenm (TeXHNYEeCKNe Xapakrepuc-
TUKM CM. B npunoxenumsix I, 1)
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OkonyaHue mabnuysi A1

AH>xeHepHble KOMMYHUKALIMK MuHumansHoe paccTosiHe (npubnuxenue) HaumeroBaHust npubopos Ans noucka
- un onpegeneHue Mect pacnonoXxeHunsa
1 3nemeHTbl UHPACTPYKTYPbI KOMMYHUKaLUIA, X B3AUMHOE MECTOMoNoXeHne .
KOMMYHUWKaLMK
1 2 3
Hag UInu nog 3TUMK COOPYXEHUSIMU B ADyTNApax,
BbIXOASILLMX HA 2 M B 06€ CTOPOHBI OT HAPYXHbIX
CTEHOK KaHanoB unv ToHHenen. Moryt npoknagbl-
BaTbCA B PYTNAPE NOA3EMHbIE ra3onpoBOAbl AaB-
nenunem go 0,6 MMa (6 KrC/CMz) CKBO3b TOHHENU
Pa3anNU4YHOro Ha3HaYeHus.
Mpn napanneneHoOl Npoknagke rasonpoBoAoB Ans
Tpy6 anametpom go 300 MM paccTosiHue mexay
HUMK (B CBETY) JonyckaeTcsi npuHuMaTth 0,4 M n
6onee 300 Mmm — 0,5 M Npu COBMECTHOM pa3sme-
LLleHWM B OOHON TpaHLwee ABYX W Gornee rasonpo-
BOAOB.
["a3onpoBoAbl YKNagsIBaoT NPENMYLLECTBEHHO
napannenbHo NOBEPXHOCTU 3eMIN Ha rmybvHe Ao
1,5 M ¢ yknoHom He meHee 0,02. [aszonposogpl,
TPaHCNOPTUPYIOLME OCYLIEHHBIN a3, NPoKNaabiBa-
10T Ha rmy6BuHe Ao 1 m 6e3 cobnogeHns YKIOHOB
Tabnuuya A2
MuHMManbHbIe paccTosHus NpubnuxeHus
HaumeHosaHus
ropusoHTanu (B ¢BeTy), M, Npy aBNeHUn npubopoB Ana noucka u
M:J:':\;':E::i:;“;Zg:;;;‘;‘;‘:lM no BepTukanu B rasonposoge, MlMa, skntoy. onpeaeneHue mect
(B cBety), M, pacnonoxeHust
npu nepece- KOMMYHUKaLIMK
YeHum cB. 0,005 cB.0,3 cB. 0,6
po 0,005 no 0,3 no 0,6 no 1,2
1 2 3 4 5 6 7
12 Boponpoeopg, HanopHas ka- leopagapbl, Tpybokabe-
Hanm3auws [4] 0,2 1,0 1,0 1,5 2,0 neuckarenu (TexHu4ec-
KME XapaKTepUCTUKN
cMm. B npunoxenusix [, 1)
12.1 CamoteuHas 6biToBan To xe
KaHanuaauus (BO4OCTOK, ape-
Hax, JoxaeBast) 0,2 1,0 1,5 2,0 5,0
12.2 TennoBble ceTu: OT Ha- »
PYXXHOW CTEHKM KaHana, TOHHe-
sl oT 060noYkM 6GeckaHanbHON 0,2 0,2 2,0 2,0 4,0
NPOKNagKu 0,2 1,0 1,0 1,5 2,0
12.3 [asonpoBoabl AaBneHu- »
em rasa go 1,2 Mla, Bkniovas
npupogHbIn ras; go 1,6 Mia,
BKIMI0Yasi CKWKEHHbIE YINeBOo-
popogxble rasel Cl 62.13330
npy COBMECTHOW NPOKNaake B
OHOW TpaHLee, 0,2 0,4 0,4 0,4 0,4
npu napannenbHON NpoKnaake 0,2 1,0 1,0 1,0 1,0
12.4 Cwunosble kabenu Hanps- B cOOTBETCTBMM C NpaBUNaMm yCTpoCTBa »
xxeHnem fo 35 kB, 3MEeKTPOYCTaHOBOK
110—220 kB no [6]
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HXeHepHble KOMMYHUKALUUKU U
3NeMeHTbl MHPACTPYKTYPb!

MuHuManbHbIe paccTosiHUsl NpUbNnXxeHus

Nno BEpPTUKanu
(B cBETY), M,
npu nepece-

YeHuu

ropusoHTanu (B CBETY), M, Np1 AaBMEHUU
B rasonposofe, Mla, skniou.

cB. 0,005
no 0,3

cB. 0,3
no0,6

cB. 0,6

no 0,005 1o 1,2

HaumeHoBaHus
npubopos AnA noucka n
onpeaeneHue mect
pacnonoxeHus
KOMMYHWUKauun

1

3 4 5 6

12.5 Kabenu cenaau
12.6 Kananbl, TOHHENN

13 MaructpanesHsie Tpybonpo-
soabl ClM 86.13330

13.1 HedrenpoaykronpoBoabl
Ha TeppuTopUN NOCENEHUN:
ANA CTanbHbIX ra3onpoBo/OB.;
AN NONM3TUNEHOBbIX ra3onpo-
BOAOB

13.2 MaructpanbHble Tpy6o-
npoBoAk!

13.3 dyHaameHTbl 3gaHnm n
COOPYXEHUW 40 ra3onpoBoA0B
YCMNOBHbLIM MPOXOA0M, MM:

- oo 300;

- ¢B. 300

13.4 3ganHva n coopyxeHus
6e3 byHaameHTa

13.5 dyHaameHTbl orpaxae-
HWI, acTakaa, OTAENbHO CTos-
LWMX OMOp, B TOM 4Yucne
KOHTaKTHOM CETU U CBSI3U Xe-
nesHbIX gopor

13.6 >KenesHble goporu 06-
e CeTU U BHELLHUX Noabesa-
HbIX Xene3HOo4OPOXHbIX NyTen
npeanpysATUiA OT OTKOca Noao-
WBbI HACLINWU UMW BEPXa BbleM-
KM (KPanHWUI pernbc Ha HyNneBbIX
oTMeTKax):

[0 MeXMnocenkoBbIX ra3onpo-
BOAOB [0 CeTen rasopacrnpe-
JeneHusi U B CTECHEHHbIX
YCMOBUSIX MEXMNOCENKOBbIX ra-
30MPOBOAOE.

13.7 BuyTpeHHue nogbesgHbie
KENe3HoAOPOXKHbIE NyTU Npea-
npuaTUn

13.8 ABTOMOGUNbLHLIE AOpOMY,
MarucTparbHble yruubl U 4o-
pom: oT GoOpAIOPHOrO KAMHA OT
0604YMHbI, OTKOCA HackINU 1
KloBeTa

0,5
0,2

0,35

0,35*
0,35*

B 3aBucu-
MOCTU OT
cnocoba
npou3soa-
ctea pabot
WIn B co-
OTBETCT-
BUK C
Tpeboea-
HUSIMU
NPOEKToB
w/vnn NMNP

To xe

»

1,0
2,0

1,0
2,0

1,0
2,0

1,0
4,0

25 2,5 2,5 2,5

20,0 20,0 20,0 20,0

2,0
2,0

4,0
4,0

7,0
7,0

10,0
20,0

M3 ycrnoBuii BO3MOXHOCTM M 6e30nacHOCTH
NpousBoAcTBa paboT Npu CTPOUTENBCTBE K
aKcrnnyaraumm rasonpoeoga B COOTBET-
CTBUM C TpeboBaHmsiMu npoekTta n/unu MNP

1,0 1,0 1,0 1,0

50 50 50 50

3.8
2,8

4,8
2,8

7,8
3,8

10,8
3,8

To xe
»

»

»

»

»

»

»

»

»

»
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OkonyaHue mabnuysl A2

UHXeHepHbIe KOMMYHUKaLUK U1

MuHuManbHble paccTosiHusi NpubnuxeHus

ropusoHTanu (B CBeTy), M, Npu AaBneHun

HaumenosaHus
npubopoB Ans Noucka u

BMEMEHTbI MHAPACTPYKTYPbI no BepTukanu B rasonposofe, MMMa, Bkrniou. onpeaeneHue mect
PacTpy«Typ (B cBeTY), M, pacnonoXxeHus
npu nepece- KOMMYHUKaUUn
YyeHum 0.005 cB. 0,005 cB. 0,3 cB. 0,6
Ao %, no 0,3 no 0,6 po 1,2
1 2 3 4 5 6 7
13.9 ®dyHaameHThl Onop BO3- B cooTBeTCTBMM C NpaBunamm ycTpomcTBa 3NeKTpoycTa- To xe

AYWHbLIX NMHWUIA anekTponepe-
Aaumn HanpsHKEHUEM

13.10 Ocb cTBONA AepeBa

13.11 ABTO3anpaBOuHble
cTaHumm, B Tom Ymncne Ar3C

13.12 Knagbuwa

13.13 3pgaHns 3akpbITbIX
cknaaoe. kateropun A, b (BHe
TEPPUTOPUM NPOMbILLINEHHbIX
npeanpyATUiA) 4O ra3onpoBoja
YCMNOBHbLIM MPOXOA0OM, MM:

- 00 300 BkntoM.;

- cB. 300.

To xe kateropuii B, ' v 1 go
rasonpoBoga ycrioBHbIM Mpo-
X040M, MM:

- ao 300 Bkntov.;

- cB. 300

13.14 BbpoBKa OpoCUTENBHOIO
KaHana (npv HenpocagoyHbIX
rpyHTax)

HOBOK U/Wnn B COOTBETCTBUM C TpebGOBaHUAMU NpoeKTa
w/vnu MNP

To xe 1,5 1,5 1,5 1,5
B cootBeT-
CTBUM C 20 20 20 20
TpeboBa-
HUSAMM
npoekTa
w/wnu MNP
To xe 15 15 15 15
» 9,0 9,0 9,0 10,0
» 9,0 9,0 9,0 20,0
» 2,0 4,0 7,0 10,0
» 2,0 4,0 7,0 20,0
» 1,0 1,0 2,0 2,0

»

»

»
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Mpwvnoxenve b
(cnpaBoyHoe)

anMeHeHMe MeToAa reopaguonokauvuv ona nonyJvyeHus uchopmal.wm
0 NoANOBEPXHOCTHLIX o6bekTax

Pes3ynbTaThl reopagapHbiX U3BMEPEHUIA — 3TO CUrHANbl UMINYIbCHOW SNEKTPOMAarHUTHON BOSHbI, U3Ny4YeHHOW nepe-
JaloLLer aHTEHHOW, OTPa3uBLLEICS OT 0GbEKTOB 30HAMPOBAHUS U NMPUHATON NPUEMHON aHTEHHOW, B BUAE hyHKUMN Bpeme-
HU pacnpocTpaHeHusi curHana o obbekra u 06paTHO K NPMEMHON aHTEHHE.

MeToa reopagvnonokaumm ucrnornb3yeT UMIYNbCHbIE 3NEKTPOMarHMTHbIe BONHbI AgnanasoHa — 10—3000 MMy ans
nony4eHust UHHOPMaUUM O NOANOBEPXHOCTHLIX 06bekTax. MIMnynbcHas BonHa uarnyyaeTcsi nepefatowen aHTeHHOW, pac-
NPOCTPaHSETCA BHU3 B FPYHT, OTpaXaeTcs OT NOANOBEPXHOCTHLIX OOBbEKTOB UINK FpaHuL, Mexay cpegamm, kotopele obna-
JaloT pasnuyHbIMKU 3EKTPUHECKMMN CBOUCTBaMU, U uaeT B 06paTHOM HanpaBneHun K NpUEMHON aHTeHHe. OTpaXeHHble
CcurHansbl (Tpaccel) 3anMCcLIBalOT BO BPEMS NEPEMELLLEHUS] QaHTEHH BAOIb NMMHUM NPOMUNMPOBAaHNS, U NOCNe 3aBepLUEHns
30HAMPOBaHUA OHW 06pa3yloT NPoduIb C paanoNoKaLMoHHLIM 306paxeHneM (pagnonokauMoHHbIN Npoduns). Mo name-
PEHHOM UMY BbIMUCNEHHOW CKOPOCTY PaAIMOBONH B IPYHTE MPOBOAAT NepecyeT BPEMEHU PacnpoCTpaHeHWs curHana B rny-
6uHy (pacctonHue) soHaupoBaHusi. lMytem o6paboTkM pe3ynbTartoB, CHATbIX HA HECKONbKMX MNpodwnsix, nony4aioT
n3o6paxeHusi OTpaxarowmx rpaHnL, 06bLEKTOB B o6beme.

Ons obHapyxeHnsa obbekTa reopagapHbiM METOAOM He06X0AMMO, YTOObI OB BEKT 3aMeTHO OTNNYancs oT BMeLLaio-
LLLero rpyHTa No 3NEeKTPUYECKMM XapakTepucTkam (Mo AManeKTpUYeckoi NpoHULLaemMocTy unm nposogumoctu). [ins npu-
GrKEHHOW OLEHKM KOHTpacTa [AM3NeKTPUYECKMX CBOWCTB OGbEeKTa rnoucka crnefyeT WCrornb3oBaTb KOIhUUMEHT
OTPaxXeHWs BONHbI MO MOLWHOCTU Pomp OT NNOCKOW rpaHuLbl ABYX Cpes, KOTOPbIA BLIMMCTISIIOT Mo hopmyne

P =T2, (6.1)

rge N — koathdOUUMEHT OTpaKeH!s1 BONMHbI NO aMNnMTyAe OT MIMOCKOW rpaHuLbl ABYX Cpefl, KOTOPbIM BbIUMCASIOT o dop-
myne:

M= (e —ye ) (Ve + er), (6.2)

€ — AMANeKTpuyecKasi NPOHMLAEeMOCTb BMELLIAIOLLLEro rPYHTa UNKU reonorM4eckoi cpeabl (N BEpXHEro Cnos rpyHTa
ANsi cryyas rpaHvubl ABYX cpea),

& — [AM3neKTpuyeckasi NpoHNLaeMocTb 06beKTa NoucKa (MNK HWKHEro CNoA rpyHTa Ansa cnyyasn rpaHuLbl ABYX cpen).
Heob6xoanmble ANs OLEHOK 3HAYEHUS AU3NEKTPUHECKON NPOHMLAEMOCTU HEKOTOPLIX Cpea AaHbl B NpUnoxeHun B.
OCHOBHblE MeTobl M3MEPEHNSA CKOPOCTU 3NEKTPOMArHMTHLIX BOMH B reopagnonokaumm — u3MepeHne «no ussec-

THOMY OTpaxaTento», Metod runepbonmyeckoro rogorpacha u metoa obwen ryouHHow Toukm (O T) (cM. npunoxexue B).

OTHOCWTENbHAs NOrPELWHOCTb NPY oNpeaeneHnn CKOpoCcTH BOMH MeToaom runepbonuyeckoro rogorpada n meTo-
Aom o6wen rny6unHon Toukn OI'T gomnxkHa 6biTb He 6onee +10 %.

Mpwv 3HaYUMTENBHBIX NU3MEHEHWUSX TMAPOTrEONOMMHECKOro CTPOEHUS TPYHTA, UBMEHEHUSX COCTABa N BNAXHOCTU IPYHTA
BAONb NpodKns HeoHXoAMMO NPOBOANTE M3MEPEHNS CKOPOCTH BOSH B HECKOMBKUX TOHKax npoduns. Yncno n pacnonoxe-
HVe MeCT BAOMb NPodurisi, rae HeoBX0ANMO U3MEPUTE CKOPOCTL BOMH, ONPeAensIoT € YHETOM KOHKPETHBIX UHXEHEPHO-Te-
ONOMMYECKUX YCIOBUI (NMPU OTIINHUK 3HAYEHNIA CKOPOCTU BONH CMEXHbIX Toqek 6onee yem Ha 10 %).

OnanekTpuyeckas NPoHMLAeMOCTb ¢ cpefbl, Yepe3 KOTOPYIo PacnpoCTpaHAeTCs 3NEeKTPOMArHUTHLIN MMMYNbC,
onpegensieT CKOPOCTb PacnpocTpaHEHUS SNEKTPOMArHMTHON BOMHbI. CKOPOCTL PacnpoCTpaHeHNs Yepes cpeay BbipaxeHa
cnegyrowern 3aBUCMMOCTbIO:

V,, = cie, (6:3)
roe ¢ — CKOpPOCTb pacnpocTpaHeHnsi SNeKTPOMarHMTHON BOMHbI B cBOGOAHOM npocTpaHcTee 2,9979 - 108 m/c;
V,, — CKOpOCTb pacrnpocTpaHeHnsi 3NeKTPOMarHMTHLIX BOSH B cpefe, M/C;

V& — nokasaTenb NPenoMneHNs 3NEeKTPOMArHUTHLIX BONH B CPEAE;
£ — AWSMeKTpuYecKkas NPoOHULAeMoCTb cpeabl.
CKOPOCTb 3MEKTPOMAarHMTHbIX BOMH ANA HEKOTOPLIX Cpea 30HANPOBaHUSI MOXET 6blTb NPUGNNKEHHO oueHeHa No No-
Ka3aTernto NpenoMneHunsi, HanaeHHOMY M3 3HaYEHUI &, NPUBEAEHHbIX B Tabnuue npunoxexus B.
PaccrosiHne go obbekTa R, M, onpeaensiot no hopmyne

R=t-V,/2, (B.4)

rae f{(¢c) — Bpemsa pacnpocTpaHeHus 30HAUPYIOWEro curHana «Tyaa—obpaTHoy.
PaccrosiHne go ob6bekra R paeHo rmybuHe obvekta D, ecnn o6bekT HaxoanTCA NoA aHTEHHbIM 6MIoKOM.
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Paspewwatowyto cnocobHOCTL recpagapa & onpeaensiot no dopmyne
8 % hepld, by = A IE, (B.5)

rae A, — ANVHa BOMHbI B IPYHTE, A — ANMHa BONHbI B BO3AYXe Ha «CPe/Heii» yacToTe paboyero AnanasoHa reopapapa,
rae aMnnuTyaa cnekTpa uMnynbca UMeeT MakCuMyM;
V& — nokasaTenb NPenoMNeHNs BOMHbI B IPYHTE, £ — AM3MNEKTPUIECKas NPOHNLIAeMOCTb FPYHTA.

MnaHupoBaHKe 1 NoaroToBKa paboT No reopagapHOMy 30HAMPOBAHUIC BKITKOYaET criedyrolme atanb:

1 CoctaBneHuve nporpammsl pa6or.

2 WaydeHre nmeroLlencst JOKYMEHTaUMm No MecTy npoBedeHusi paboT: Matepuarnsl UHXEHEPHO-TEONOrMYECKNX U
rMaporeorormMyYecknx N3biCKaHUM.

3 MposeaeHue NPOGHOIo reopagapHOro 30HAMPOBAHWS € Lelbio 060CHOBaHUSI MAKCUMaNbHON y6GUHbI 30HANPO-
BaHWA W BbISICHEHUS YPOBHS BHELIHMX 3MeKTPOMarHuTHbIX nomex (npu o6ocHoBaHumM B nporpamme pabor).

4 BbiGop annapatypbl HEOGX0AMMOro YacTOTHOIO ANana3oHa.

5 Mpw nnaHnpoBaHum paboT HeoGxoAUMO onpeaenuTbL KOHTPACT AUANEKTPUUECKON NPOHULAEMOCTH reonornyec-
KOV BMeLLaoLWwen cpeabl u npegnornaraeMbiXx 00beKTOB Nnoumcka.

6 Bbibop meToga namepeHunsi CKOPOCTU BOMH UM AU3NEKTPUHECKON NPOHULIAEMOCTH pyHTa & Ecnu Ha nnowaake
unu npodune UMeInTCA NUHeNHbIEe 06beKThl (TPYGbl, KOMMYHUKaUUK), MyBMHA 3anoXeHUs KOTOPbIX N3BECTHA, NCNONb3Y-
10T MeTo/] onpeAeneHnn CKOPOCTU BOMH «MO M3BECTHOMY OTpaxarenio». Ecnm nuHenHble 06beKThl MPUCYTCTBYIOT, HO MX
rnybuHa 3anoxeHns HeM3BeCTHa, NPUMEHSIIOT METoZ, «rmnepbonuyeckoro rogorpadanr.

7 TpoBeaeHne NPOBEPKM, HACTPOMKU M UCTIbITAHWIA annaparypbl.

8 lMpoBeaeHne MHCTPyKTaxa Nno TexHUke 6e30nacHoOCTK.
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MpunoxeHune B
(cnpaBo4HoOe)

MpuMeHeHNe MEeTOAOB OLEHKU U M3MepeHU CKOPOCTU 3/TEKTPOMArHUTHbLIX BOJTH B FPYHTe
npu 3oHAUpoBaHMM MeTOA4OM reopaguonokauuum

B.1 OueHouHbIN noaxon

Ecnu ckopocTb 3MeKTPOMAarHUTHLIX BOSTH B Cpefle HEM3BECTHA, MOXXHO OLEHWUTB CKOPOCTb MCX0As U3 TUNa rPyHTa Uim
maTtepuana. 3ameaneHue sanekTpoOMarHMTHbIX BOMNH B cpefe PaBHO NoKasaTento NPernoMIeHns, KOTOPbIN HAX0AUTCH Kak KO-
peHb KBagpaTHbIN U3 ANSNEKTPUYECcKor npoHuuaemocTu. B Tabnuue B.1 npyBegeHbl 3Ha4eHUsi AUaneKTpU4eckon NpoHuLae-
MOCTW, CKOPOCTM pPacnpoOCTPaHeHWs1 SMNEeKTPOMarHWTHbIX BOMH W MPOBOAMMOCTM ANA pasnuyHelX cped. [lockonbky
3ame/reHre BOIHbI ONPeAenseTcs s, MOrPELHOCTY B OLEHKE & MOTYT He GUIbHO OTPa3NThCs Ha TOYHOCTM orpeaeneHus
rny6uHbl 06bekToB. Tak, Npy OTHOCUTENBHONM MOTPELLHOCTY B ANSMNEKTPUYecKon npoHnuaemocty 20 % oTHocuTenbHas no-
rPeLHOCTb OLIEHKM CKOPOCTU BOMNMH B ABa pasa MeHbwe — 10 %.

MameHeHne cogepaHns Bodbl B IPyHTaxX U ropHbIX NOpOAax NPUBOANT K CYLLECTBEHHOMY U3MEHEHUIO OUANeKTpu-
YecKon NpoHULaemMocTh. [ns BOAOHACHIWLEHHLIX TPYHTOB &€ MOXET U3MeHsTbCsl B npegdenax oT 8 go 30. B tabnvue B.1
AaHbl BENUYMHBI, 0OTOOpaxatoLme HeKOTopble CPefiHue 3HaueHNs!, XapakTepHble ANns Kaaon cpedbl. OHM MOTyT 3aMeTHO
MEHSITBCS NPW UBMEHEHNW TemnepaTypbl f, HacToThl f, NNOTHOCTK d, COAEPX)aHUA BOAbl W, CONEHOCTY S, AaBnexus p. 3asu-
CMMOCTb OT 3TUX YCNOBWIM ykasaHa B ckobkax B Tabnuue B.1.

Ta6bnunua B.1

Matepuan, BeLLlecTBO, ropHasi nopoaa ﬁ;gﬂjﬂ;ﬁ?ﬁi CKOP?/%"(':mgnbca I'Ipoa(;,cgm%rb °
Boagyx 1 0,3 0
MpecHasn Boaa (f, ) 81 0,033 0,1—=30
Mopckas Boga (f, £, s) 70 0,036 400
Mecok (cyxon) (d) 4—6 0,15—0,12 0,0001—1
Mecok (BogoHackIWeHHbIR) {d, w, T, f) 25 0,055 0,1—1
MbineBaTbif CYrNMMHOK (BNaxHbin) (d, w, f, ) 10 0,095 1—10
muHa (BnaxHas) (d, w, f, t) 8—12 0,106—0,087 100—1000
Cyxasi noyea (d) 10 0,095 2
MpecHbil nea (f, f) 3,3—4 0,15 0,1—10
BeuHasa mepanora (f, £, p) 4—8 0,15—0,106 0,01—10
MpanuT (Cyxoi) 5 0,134 0,00001
WN3BecTHsiK (cyxoi) 7—9 0,113—0,1 0,000001
HDonomut 6—8 0,122—0,106
Keapy 4 0,15
Yrone (d, w, f) 4—5 0,150,134
BeTtoH (w, f, BO3pacT) 5—10 0,134—0,09 1—100
ActhanbT 3—5 0,173—0,134
Mopckon nep (s, f, f) 4—12 0,15—0,087

B.2 UamepeHne ckopoCTH BOJTH NO M3BeCTHOW rMy6uHe oTpaxartens
BoamoxHbIMY OTpaxaTensiMm MoryT 6biTb NOA3EMHbBIE KOMMYHUKALIMW, YPOBEHb IPYHTOBLIX BOA B KPYNHO3€PHUCTOM
rPyHTe, CINOW [MWHBI, OPYrMe reonornieckie oTpaxarenu Ha nNnowazaxke 30HAMpoBaHus, rmyGuHa KOTOpbIX M3BECTHA.
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B.3 MeTtoa runepb6onuyeckoro rogorpada

B meToge ncnonb3oBaHa oTpaXeHHast BOINHA OT MOKanNbHbIX (TOYEYHbIX) OTpaxaTenein (06bEeKTOB) UNK OT NMHENHbIX
obbekToB (Tpy6bl, kabenu). ATa BonHa umeeT n3obpaxeHue B hopme rmnepbone n rogorpad runepdonuyeckon Hopmbl
Ha pagnonoKaLMoOHHOM BONHOBOM npodoune (cM. pucyHok B.1). Takas xe cdopma rogorpacpa 6yaet ans nMHeNHoro o6bek-
Ta (Tpyba, kabenb), NpoxogsiLero NepneHanKynspHo Npodunio.

AHTEHHbI
0 T1 R1 5 T2 R2
|

ObbekT

lMoporpac
—

X/

N\
>?

\/

D,m ’
OTpaxeHHbIe CUrHanbl

PaccrosiHue |O'A,| paBHO paccTosHuio |[A,G| No BepTUKanu oT LieHTpa aHTeHHoro 6noka
Ao Toukn G rogorpada. BeptukaneHas ocb — rnybuna D

PucyHok B.1 — Cxewma, noscHsowas rmnepbonuyeckyio hopmy rogorpada oTpakeHHON (paccesHHON)
BOJHbI OT NOKaNbHOrO 06beKTa

W3 chopmbl rogorpacha MOXHO NONyYnTh CKOPOCTb PacnpoCcTpaHeHns BOMNHbI V, M/HC, U «kaxyLytocsi» rnybuHy (pac-

cTosHue go obbekta) D, m
D= xi(t, It -1, V= (2It,)- (x/,/(irxnrc,)2 -1) (B.1)

rge X — paccTosiHne, M, BAONb NOBEPXHOCTU OT NMPOEKLUU NOKanbHOIro 06bekTa Ha NOBEPXHOCTb (CpefHer TOYKM) 10 LieH-
Tpa aHTeHHoro 6noka;
{,— Bpewms pacnpocTpaHeHUs BOMHbI «TyAa—o6paTHo», HC, NP HAKMOHHOM pacnpocTpaHeHU BOMNHbI A0 TPy6bl (aH-
TEHHbI CABWHYTbI OT CpeHelN TOUKU Ha pacCTosHUE X);
t;— Bpems pacnpocTpaHeHNs BOMNHbI «Tyaa—obpaTHO», HC, Korga aHTeHHbIV 610K HAX0AMTCA HENOCPEACTBEHHO Haz,
Tpy6oW.
Bpewms pacnpoctparenusi BonHbel «Tyaa—obpaTHo» 0f, £, onpeaensioT no pagnonokauuoHHOMY n3obpaxeHnio Ha
npodcumne.
Mporpammel 06paboTkn reopagapHbIX 4aHHbBIX 4OMKHBI BEINOMHATE pacHeT rMyOnHbl M CKOPOCTU pacnpocTpaHeHust
BOJTH (MNu & cpeabl) meTogoM runepbonuyeckoro rogorpada. Ha pagnonokaunoHHbIN Npodunb B MHTEPaKTUBHOM pexXrnmMe
HaknagblBaloT n3obpaxeHne TeopeTUHeckoro rogorpada. MHrtepnpertartop nogbupaeT aHa4eHne € cpeabl Takum 06pasom,
4TOGbI TEOPETUYECKUI rogorpad TOYHO HaKMaAblBarcsi Ha Havano BepxHel Nonockl 3obpaxkeHws curHana.
Mpuyem, meTog rogorpada gaeT HeKoTopble NPUBNMKEHHbIe 3HAYeHUs! AU3MNEeKTPUYECKOW NPOHMLaeMoCTU (CKOpoC-
TW BOIH), <yCpeaHeHHble» No 06bemy rpyHTa Hag 06bekToM. [py 3Ha4MTeNbHbIX U3BMEHEHUSIX € TPYHTa {CKOPOCTU BOSH) MO
rnybvHe rogorpad Ansi NokanbHOro o6beKTa MOXET 3aMeTHO OTNMYaThCA OT Mnepbonuyeckoro. B 3Tom cnyyae meToga, ro-
porpada byget gasatb owmnbkn. B cnyvae ncnonb3oBanusi nMHenHoro o6bekta TpebyeTtcs, YTobbl ero Npoekums Ha no-
BEPXHOCTb Npoxoguna nepnexaukynspHo nuHun npoduns. MHade dopma rogorpaca 6yaet apyrom, u 6yayT nony4eHsi
CUINBbHO 3aHWXEHHbIe 3HAYEeHUs € (3aBblEHHbIE 3HAYeHUs1 CKOPOCTH).

B.4 3oHgupoBaHue meToAOM o6wwen rmy6mHHOn Toukn OI'T

OTOT MeToA 30HAMPOBaHUS (CM. pUCYHOK B.2) npeaHasHadeH ansi onpegeneHusi CKOpocTU BOMH B rpyHTe. Ansi npo-
BeAeHusi 3oHaupoBanHust metogom O T gomkHa ObiTe NPOTSKEHHAN ropuU3oHTanbHan KOHTpacTHas rpaHuua pasgena B
rpyHTe Ha focTaTovHo bonbluol rmybuHe, Ha ypoBHe OOBEKTOR NOMCKa MW HUXeE. Vcnonb3yoT ABe OTAeNbHbIe aHTEHHbI
(ogHa — ans nepepaym, apyras — Ansi npuema). AHTEHHbI NocneacBaTenbHO CABUIaeT OT MX NEPBOHaYarbHbIX MOMNoXe-
HWUI OTHOCKTENBHO HEKOTOPOW (OMKCUPOBAHHOM TOYKM (0OLWel cpeaHel TOYKKM, pUCYHOK B.2) B MPOTUBONONOXHbIX HanpaBs-
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NEeHNAX C 3aA4aHHbIM LaroM. 3oHaUpYIoLLast BONHa oTpaXxaeTcs OT rpaHuLbl pa3aena B 0gHON U ToW ke 0bnacTtv rpaHuup ¢
ueHTpom B OI'T. (Paamep atom ob6riactv onpegerneH nepeon 3oHon ®peHens.) MeTtoa 3aknioHaeTcs B UBMEPEHUN BPEMEH
npuxoga OTPaXXEHHOro cUrHana Aansi U3BeCTHbIX NyTeN pacrpocTpaHeHusi Yepes cpeay U onpegeneHnm rno 3TMM AaHHbIM
ckopocTu BonH. Metop aeT HEKOTOPOEe yCpegHEeHHOEe 3Ha4YeHUe CKOPOCTU MO UHTEPBany rMy6uH Biwe 3TON OTpaXKaloLLLen
rpaHuubl.

MeToa o6wei Toukm nepeaaum (npuema) aHanornyeH metogy Ol T. B atom metoge ogHa aHTeHHa (Hanpumep, ne-
peaaiowas) octaeTcsa HENOABUXKHOW, a BTopas (MpMemMHas) oToaBuraeTcsi B CTOPOHyY. lNMockonbky obnactb oTpaxeHus
BOJH CMELLaeTCs BAOMb OTPAXaoLWel rpaHuubl, MeTog obLen Touku nepegayum (NpUema) NpMMEeHUM TONbkO B TOM Cny-
Yyae, ecnv NoANOBEPXHOCTHLIN OTpaXKaTenb NNOCKMA U FOPU3OHTANbHbIN.

Mpu 3BECTHON HYNEBOI TOUKE OTCYeTa BpEMEHM Arsi curHanoB (Npu x = 0), UaMepeHHbIX BpeMeHax pacnpoctpaHe-
HUSA AN HECKOMNBKMX MONOXEeHWUI aHTEHH, NPV M3BECTHBIX PACCTOSAHUSIX pa3HOCca aHTeHH 3(M(EKTUBHAA CKOPOCTL pacnpoc-
TPaHeHUs1 ANEeKTPOMAarHUTHON BONHLI B cpefe V,, BblumcnsiioT no dopmyne

V,, = xItZ 12, (B.2)

rae x — paccTosHME MO FOPU3OHTANN MEXZY Nepeaalolen N NPUEMHOR aHTEHHaMK;
t, — Bpems pacnpocTpaHeHus «TyAa—obpaTHO» [Ansi OTPaXeHUs OT IpaHULbl pasfena cpes npu pasHoCe aHTeHH X;
t,— Bpems pacnpocTpaHeHus «Tyaa—obpaTHo» [rsi OTPaKEHMs OT rpaHnLbl pasaena cped npu x = 0.

O6Lwan cpeaHsa Touka (OCT)
MepemelueHue nepenaloLLieil aHTEHHbI MepemellieHne NPUEMHOR aHTEHHbI
- —_—

4 3 2 1 /1 2 3 4

MoBepxHOCTL
TpyHTa
HacbinHon Obwas
TPYHT mybuHHan
Touka (O T)
KopeHHas
nopoga

PucyHok B.2 — Cxema 3oHaupoBaHusa metogom O T
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Mpunoxenne I'
(cnpaBoyHoe)

OcHOBHbIe XapaKTepUCTUKKN Tpy6okaGeneuckarenen

Ta6bnwuuya .1

NapameTpsb!

XapakTepucTuku (He MeHee)

TexHunqeckue

Pa6ouvan rny6una ot 0,5 go 30—40 m;

Avnana3zoH pabounx yactot ot 0,5 go 10 kl'u);

npnGopbl 0AHOYACTOTHLIE/MHOIFOUACTOTHLIE;

BO3MOXHOCTb MOMCKa Pa3pbiBOB U NOBPEXAEHNIA KOMMYHVKALWIA;

TOYHOCTb onpeaeneHns rmyouHbl +3 % npu rmy6uxe 3anoxeHusi Ao 3 m,

110 % — 8o 10 m, npu rny6uHe cB. 10 M TOYHOCTb ONpPeAensiioT B COOTBETCTBUU
C AAHHBIMW TEXHUYECKNX XapaKTepUCTHK B UHCTPYKLUUKN K 060pyA0BaHMIO

OkcnnyaTtauuoHHble

Bec ot 1 go 14 «r;

pa6oune ycnoeus akcnnyataumn — ot —30 °C go +50°C
BpeMms paboTel ¢ akkymynatopom/Garapesmm;

NPOCTOTa UCNONb30OBaHUS;

HagEeXHOCTb

KoMnnekTHOCTb U 4ONONHUTENb-
Hoe o6opyaoBaHue

leHeparop;

NOpPTATUBHLIA KOMNLIOTEP ANsi PEMMCTPaLMy JaHHbIX (C aKKyMynsiTOPOM, B Kayec-
TBE UCTOYHMKA NUTaHWS);

SNEKTPOHHBIN GNokK;

AHTEHHBIN MOAYIb, 3aKPennAeMblii Ha LUTaHre;

Habop wTaHr
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OcHoBHbIe XapaKTepUcTukun reopagapoB, MHAYKUMOHHbIX pr60Ka6eneMCKaTeneﬁ U TennoBu3opoB ANA NOUCKa NnoA3eMHbIX KOMMYHIIIKaI.l.VIﬁ

Tabnwuua 0.1

Mpwvnoxenwve [
(cnpaBoy4HOe)

B 3aBMCMMOCTU OT UX MaTepuana, cedeHa u I'ﬂy6I/IHI:I 3aneraHuva

MaTtepuan

Metann

OuanekTpuk

noa HanpshkeHnem

6e3 HanpsKeHus

XKenesobetoH

lMnacTtuk, kepammka, acbouemeHT

mybuHa 3anoxeHus
NOA3EMHbIX KOMMYHUKaUMK h,
M, pa3mep (ceueHue) J, MM

1

2

3

1

5

"eopagapbl co cpeaHer YacTo-
Tol 600—1500 My

(h < 1—2 m), Tpybokabenenc-
KaTenu MHAYKUMOHHbIE

"eopagapbl co cpegHen HacTo-
Ton 600—1500 MIMy

(h < 1—2 m), Tpybokabeneunc-
KaTenu NHAYKUMOHHbIE C
TPacCcoMNoOVUCKOBLIMU FreHepaTo-
pamm

leopagapbl cO cpeaHen 4acTo-
Ton 600—1500 My
(h<1—2m)

eopagapbl CO cpegHeEn 4YacTo-
Ton 600—1500 MI'y,
(h<1—2wm)

h<6m, <100 mm

"eopagapbl CO cpegHer Yacto-
Tow 200—600 Mr'u, Tpybokabe-
nenckartenu NHOYKUMOHHbIe,
TennoBM3ophb! (Npy yCrnoBuUKU Ha-
NWYKA 3HAYUTENBHOTO TeMne-
paTypHOro rpagueHTa u
TennoobmeHa ¢ oKpyxaroLwen
cpegon)

"eopagapbl co cpegHen HacTo-
Ton 200—600 Mru, Tpybokabe-
nevckaTenn MHOYKUNOHHbIE C
TPaCcCcONOUCKOBLIMU reHepaTo-
pamu, TenNoBu3opbI (Npu ycno-
BUW HamNW4Ynsi 3HAYUTETTLHOTO
TemnepaTypHoro rpagneHTa u
TennoobmeHa ¢ oKpyKaloLen
cpenomn)

Feopapapbl co cpegHen 4acTo-
Ton 200—600 MI'u, TennoBu3o-
pbl (Npy yCNoBUK Hanuuusi
3HAYUTENBHOIO TEMMNepaTypHO-
ro rpagueHTa u TennoobmMeHa ¢
OKpYXKaloLen cpejon)

eopagapsbl co cpegHen yacTo-
Ton 200—600 Ml u, TennoBu3o-
pbl (MPY YCNOBWUM Hanu4us
3HAYUTENBHOTO TEMNEPaTypHO-
ro rpagveHTa u TennoobmeHa ¢
OKpYXaloLWwen cpeaon)

h<3m,J>100 mm

"eopagapbl CO cpegHen 4acTo-
Tor 100—200 My,
eopagapebl co cpegHen vacTo-
Tonm 25—100 Mlu,
MHOFO3MEKTPOAHARA dNekK-
Tpopa3sBefoyYHasn yCTaHOBKa,
MAPONOKaTOpPbl, 3X0NOThl {(Ha
aKBaTopusixX)

Feopapapbl o cpegHen 4acTo-
Tou 100—200 MIu,.
Feopapapbl o cpegHen HacTo-
Tou 25—100 Mrlu,
MHOroaneKkTpoaHas anek-
Tpopa3sBeAovHasi yCTaHOBKa,
rmaponokaTopbl, 3X0NoThl (Ha
akBaTopusx)

eopagapbl o cpegHen 1YacTo-
Ton 100—200 Mlu.
eopagapbl o cpegHen 1YacTo-
Ton 25—100 MI'y,
MHOro3neKTpoaHasi arek-
Tpopa3BeAo4Has yCTaHOBKa,
rMapornoKaTopbl, 3XonoThl (Ha
akBaTopusix)

Feopagapbl co cpegHeit 4acTo-
Tou 100—200 MI'y.
eopagapebl co cpegHen yacro-
Tow 25—100 My,
rMapoNoKaTophbl, 3XONOThI (Ha
akBaToOpUsX)

h<10m,QJ > 500 mm
h<20m,J > 1000 mm

eopapapbl co cpegHen Hacro-
Ton 10—25 Ml u, mHOrokaHanb-
HasA CEeMCMOCTaHLUMS,
annaparypa nmnyrnbCHORN 3Nnek-
TPOpasBeaku

Feopapapbl €O cpegHen HacTo-
TOon 10—25 Mlu, MHOrokaHanb-
HaA CencMOCTaHuuA,
annapartypa UMNynbsCHON 3Nek-
Tpopa3sBegku

eopagapbl o cpegHen 1YacTo-
Ton 10—25 MI'u, MHOrokaHanb-
Hasl CeCMOCTaHUMS,
annapatypa UMIynbCHOW 3MekK-
Tpopa3Beaku

"eopapaptl co cpegHen yacTo-
Ton 10—25 MI'u, MHOroKaHanb-
Han cencMocTaHLus

h <100 m, & > 2000 mm
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Mpunoxenve E
(cnpaBoyHoe)

OcCHOBHbIe XapaKTepUCTUKU TeNNOBU3OPOB

Tabnuuya E.A1

MapameTp XapaKTepUCTUKK (He MmeHee)

TexHn4eckue MaTtpuua/geTtekTopa;

avanasoH uaMmepeHnin Temnepatypel — 0T MuHyc 20 °C go nntoc 50 °C;
MakcuMarbHas NorpelHocTs U3Meperusi Temnepatypbl — oT £1 % wnm 0,02 °C;
aBToMaTUdeckoe pacnosHaBaHue Tuna o6bekTMBa;

aBTOKOMNEHcauusi BO3AeNCTBUS BHEWHUX (DaKTOPOB;

cucTema HaBeaeHus/yKkasaHus

TennoBn3noHHoe obcneaoBaHne Heo6xo0auMo NPOBOAUTL MPU OTCYTCTBUM aTMOCKEpPHBIX 0CAAKOB, TYMaHa, CMora
M 324bIMNEHHOCTH.

TepmorpadvpoBaHune cnegyeT NpOBOAUTL NOCNeA0BATENBHO MO NPeABapUTENBHO HAMEYEHHbIM YHacTKaM C NoKag-
POBOW 3aNUCLI0 TEPMOrPaMM B KOMMNBIOTEP U OAHOBPEMEHHOM (hOTOCHEMKON 3TUX YHACTKOB LMPPOBON POTOKAMEPON.

TennoBas uHdpakpacHasa cbemka gns onpeaeneHus MecTornonoXeHUs TENNMONPOBOASAWMX KOMMYHUKALMIA MOXET
6bITb BbINONHEHA KakK B HA3EMHOM BapuaHTe, Tak U a3pocbeMKol. [ NybuHy 3aneraHnsi TeNNONPoOBOASAWMX KOMMYHUKaLWUIA
onpeaensioT ¢ UCMNoNb3oBaHMeEM WypdoB.
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MpunoxeHne X
(cnpaBo4Hoe)

OcCHOBHbIe XapPaKTepPUCTUKN ONTUKO-aKyCTUYeCKNX KamMep, rmgposfiokaTopoB, 3XoNnoToB

Tabnuuya XKA1

MapameTpbl XapakrepucTuku (He meHee)

1 2

Oontn KO-aKyCTU4eCKne Kamepbl

TexHnueckue YrnoBoe paspelleHue, nNo ypoBHio — He meHee 0,7 rpag,;
NUHeNnHoe paspewenne — 0,5 cm, Ha paccTosiHum — 10 wm;
MaKcUMarbHbIl cekTop 0630opa — He meHee 40 rpag;
MakcumarnbHas ganbHocTb — 15 M;

MakcuMmarnbHas YacTtota kagpos 10 kagpos/c;
MakcumanbHas rny6rHa norpyxeHus — 15 m

M'maponokaTopbl

TexHnueckue AnnapaTtypHas NorpewHocTb onpegenennsi gansHocTm — Ao 5 %;
Ka4yeCcTBO NosnyyYaeMblX N300pakeHui;

paspeLleHune no ganbHocTn — oT 1 Mm;

pabouas rnybuna no — 2000 wm;

avanasoH paboumx pacctosHuii — oT 150 m

3OXonoTbl

TexHnueckne KonnuectBo paboumnx 4acToT (04HOHACTOTHbIM — ABYXYACTOTHbLIN — MHOrO4acToT-
HbIR);

YIoBas pacxoaMMOCTb 30HAVPYIOLWEro curHana — ot 8°%;

cpefHsis kBagpaTudeckas NorpeLHocTy U3aMepeHust rmyonHbl — o 2 cM;

ancnnen — o1 240 x 160 nukcenen;

paboTta coBmecTHOo ¢ DGPS-cuctemamu;

AvanasoH pabounx mybuH — ot 0,3 go 3000 m
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Mpunoxenne U
(cnpaBoyHoOe)

OCHOBHbI€ XapaKTep1UCTUKU NPUGOPOB KOOPAUHUPOBAHUA NOA3EMHbLIX KOMMYHUKaLUN

Ta6nuuya WNA

MapameTpol XapakrepucTtuku (He MeHee)
1 2
MpuemHnkn rmobanbHbIX HABUrALMOHHBIX CMYTHUKOBBIX cuctem (THCC)
TexHuueckvne
Konu4ecteo kaHanos 226 yHuBepcarnbHbIX
OTtcnexveaemble curHanbl MOHACC, GPS, GALILEO, COMPASS noaaepka CriyTHUKO-
BbIX
cnctem 120 n 6onee CNyTHUKOBLIX KAHANOB ANanasoH pabounx
ToOYHOCTL B «CTaTUKe®, «ObICTPON Temnepatyp 40 °C ++65 °C
cTatuke», Npu Nsitn u 6onee cnyTHukax (L1 + L2):
B NnaHe 3 mm + 0,5 MM/Km
rno BbICOTE 5 mm + 0,5 MM/Km
O6beM BCTPOEHHOW NaMsATh He menee 2 6
TaxeomeTpbl
TexHunuyeckue
To4YHOCTb M3MEPEHWI YITIOB OAHUM NPUEMOM <5”
TOYHOCTb M3MEPEHUST PACCTOAHWN
no oaHoK NpuamMe +(2 Mm + 2 ppm)
6e3 oTpaxarenei +(2 mm + 2 ppm)
HanbHOCTb namepeHnn
no ogHoM npuame 0,3—5000 m
6e3 oTpaxaTenen 0,3—500 m
OkcnnyartauuoHHble
CTeneHb Nblne-Bnaro3almeHHoCTH 1P66
HranasoH pabounx Temnepatyp -35°C ++65 °C
Hueenwupei
TexHudveckne
CpepHsia kBagpaTudeckas norpelHocTb namepe-
HUI NpeBblWeHust 1 KM ABOWHOro Xoaa <1 MM

HeobxoanMoCcTb yKOMNINEKTOBaHUS AOMOIHUTENBHBIM 060PYACBaHUEM: U3MEPUTENIbHEIMU PYIeTKaMu, MEPHBIMU 1
BU3WPHbIMW BEXaMU1, HUBENUPHBLIMU PeiiKamu, LuTaTuBamu, TPErepaMy, BUUPHBIMU MapKamu, LEHTPUPamMu 1 APYrMMm ak-
ceccyapamu ONpeaernsiioT UCnonHuTenn pabor.
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Bubnuorpadusn

Cn 11-104—97 MHxeHepHo-reogeanyeckue usbiCkaHus ans crpoutensctea. Yacto . BoinonHenwne cbemkm
NoA3eMHbIX KOMMYHUKALWIA NPY UHXEHEePHO-Teoae3nyecknx U3bICKaHWAX ANsl CTPOUTENLCTBA,
Yacts lll. UnxeHepHo-ruaporpaduyeckue paboTbl Npy MHXEHEPHbIX U3bICKAHWAX AN CTPOUT-
enbCcTBa

depepankHbiii 3akoH «O6 obecneveHun eauHCTBa U3MepeHuin» ot 26 nioHa 2008 r Ne 102-93

WHcTpykums ATP-77 Mo npomepy Ha pekax (TEKCT MPaBOBOroO akra no CoCTosAHMI0 Ha aBrycT 2012 ropa)

WHcTpykums Mo cosganwmio Tonorpacmyeckux KapT wenbda u BHyTPEHHUX BOAOEMOB

r'KMHM-11-152—85

CHwnl12.06.15—85  WHxeHepHas 3awmTa TeppuTopUM OT 3aTOMNEHNsl U NOATONNEHUS

CIn 31-110—2003 MNpoeKTVpoBaHWe N MOHTaX SMEKTPOYCTaHOBOK XMUINbIX U OBLLEeCTBEHHbIX 30aHUIA
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YOK (69+622.692.4.07) 006.354 OKC 91.140.10

KritoueBble crnoBa: KOMMYyHUKaL K nogsemMHble, onpegeneHne MectononoXXeHNA, MOHUTOPUHT, 30HAMpOBa-
HWe, rmobanbHble HaBUraLMoHHbIE CMYTHUAKOBbIE CUCTEMbI TaXOMeTpPbl, HUBENNPDbI pr60Ka6eneMCKaTen|/| reo-
pagapbl TENNOBU3OPLI, KOOPANHUPOBAHUE, NCNONMHUTENbHAaA AOKYMEeHTalnA
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