OpobpeH

Mucbmom YnpasaeHMa HayYHO-TEXHUYECKOMN MNOAUTUKN
M MPOEKTHO-MN3bICKaTeNbCKMX paboT MoccTpos PO

OT 26 ceHTABpPa 2000 r. N 5-11/89

CUCTEMA HOPMATUBHbIX JOKYMEHTOB B CTPOUTE/IbCTBE
cBOA4 NPABU/ NO UHKEHEPHBIM U3bICKAHUAM A19 CTPOUTE/IbCTBA
CODE OF PRACTICE
MHXEHEPHO-TEOAE3UYECKUE U3bICKAHUA AN1A CTPOUTE/IbCTBA
ENGINEERING GEODESICAL SURVEY FOR CONSTRUCTION
cn 11-104-97

YACTb Il. BBINONTHEHWE CbEMKW NOA3EMHbIX KOMMYHUKAL U
NPU MHXKEHEPHO-TEOAE3UYECKUX U3bICKAHUAX AN1A CTPOUTE/IbCTBA

NMPEANCNOBUE

PaspaboTtaH MMpom3BOACTBEHHbIM M HAYYHO-UCCAEAOBATENBCKUM WMHCTUTYTOM MO MHXXEHEPHbIM
nsbickaHmMam B ctpoutenscree (MHUNKUC) FoccTpoa Poccun, HayuHo-npomssBoacTBeHHbIM LeHTpom "HIL,
WHreoamn", npu yyactum AO "TunpopeyTtpaHc".

BHeceH ®IYM MHUUNNAC.

MpuHAT 1 BBeaeH B gelicteme ¢ 01.01.2002 .

BBEAEHWUE

CBoa, npaBuA MO MHMEHEPHO-TEOAE3NYECKMM WM3bICKaHMAM paaa cTpouTenbctea (Yactb I
"BbINONIHEHME CbEMKM NOA3EMHbIX KOMMYHMKAUMI NPU UHKEHEPHO-TeoAe3MUYEeCKMX U3bICKaHMAX As
cTpouTenbcTea") paspabotaH B pa3BuTMe o0b6sA3aTesbHbIX MONONKEHUN M TpeboBaHuit CHuM 11-02-96
"UHKeHepHble U3bICKAHWA A/1A CTPOoMTeNbCTBa. OCHOBHbIE MNONOKEHMA".

CornacHo CHwuM 10-01-94 "Cuctema HOPMATUBHbIX AOKYMEHTOB B cTpouTenbcTBe. OCHOBHble
nonoxeHua" Hactoawmin Ceoa npasuna Asnsetcs deaepanbHbIM HOPMATUBHLIM  AOKYMEHTOM MU
yCTaHaB/NMBAET AOMNO/IHUTENbHbIE K NonoxeHnam CM 11-104-97 "UHKkeHepHO-reoae3nyeckme nsbickaHua
ANA CTpouTenbCcTBa" MpaBuaa K BbINOJHEHUIO PAabOT MO CbeEMKE MOA3EMHbLIX KOMMYHMKAUMIA npwu
WHXXEeHEePHO-reoe3nyeckmnx M3bICKAHMAX A8 CTPOUTENbCTBA, OCYLLECTBAAEMbIX Ha COOTBETCTBYHOLLUX
aTanax (cTaamax) NPOeKTUPOBaHUS, CTPOUTENBLCTBA, IKCMAYaTALUKN U IMKBUAALNKN 30aHUIA (COOPYIKEHMUI).

1. OBNACTb NPUMEHEHWMA

Hactoawmit cBog, npaBwn ycCTaHaB/MBaeT AOMNOJIHUTENbHble K nonoxenuam CM 11-104-97
TexHuyeckme TpeboBaHMA W MpaBuaa NPOM3BOACTBA CbEMKM MOA3EMHbIX KOMMYHUKaUuUi npu
WH}KEHEepPHO-TeoAe3nMYecknxX M3bICKaHUAX O/1A CTPOMTENIbCTBA, BbIMOJHAEMbIX B Mepuos 0b60CHOBaHWUA
NPOEKTHOW MNOArOTOBKM CTPOMUTENbCTBA <*>, a TaKKe B Mepuog CTPOUTENbCTBA, 3KCMyaTauuu U
JNINKBMAAUNKN NPeaNnPUATUI, 303aHUN N COOPYKEHUN.

<*> T[lpoeKTHaa nNoOAroToBKa CTPOMTENbCTBA BKAOYAaeT B ceba: onpeaeneHne uenu
WHBECTUPOBAHMA, pa3paboTKy xopaTtaicTBa (AeKnapauuMmM) O HaMEPEHUAX WHBECTUPOBAHMA MU
060CHOBAHMA MHBECTULMI B CTPOUTENBCTBO, Pa3paboTKy rpafocTponUTeIbHOW, NPOEKTHOMW U paboyel
OOKYMEHTaUMMN CTPOUTENBCTBA HOBbIX, PACLLUMPEHNA, PEKOHCTPYKLUMU U TEXHUYECKOTO NEPEBOOPYHKEHUA
OeNCTBYIOLWMX NPeanpUATUA, 34aHUIN U COOPYKEHUIA.
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HacToawmini AOKYMEHT ycTaHaB/MBAEeT COCTaB, 0ObeMbl, MeToAbl, TEXHONOTUIO MPOU3BOACTBA
CbeMKM W COCTaB/JEHMA MJIAHOB MOA3EMHbIX KOMMYHWKAUMA MPU  MHKEHEPHO-TeoAe3nyecKkux
M3bICKaHMAX NS CTPOUTENbCTBA M NpefHasHayeH ANA MNPUMEHEHMUA PUAMYECKUMU N PUSNYECKMMMU
NINLAMM, OCYLLECTBAAIOLNMN AEATENBHOCTb B 06/1aCTN UHXKEHEPHbIX U3bICKAaHWI ANA CTPOMTENbCTBA HA
Tepputopun Poccuiickon depepaumm.

2. HOPMATWBHbIE CCbIIKA

CHwnM 10-01-94 "Cnctema HOPMaTUBHbIX OKYMEHTOB B CTpOUTEeNbCTBE. OCHOBHbIE MNOMOXKEHMA".

CHuMN 11-02-96 "NHKeHepHble N3bICKaHUA Ana cTpoutenbcTBa. OCHOBHbIE NONOXKeHUs".

CHwuMN 3.01.03-84 "Teoae3snyeckune paboTbl B cTpoutenbcree”.

CHuN  14-01-96 "OcHoBHble MOJIOXKEHMA CO3J4aHMA WM BeAEHUA  rOCy[apCTBEHHOro
rpafocTpouTenibHOro Kagactpa Poccuiickon deaepauyn’.

CHuN 2.07.01-89* '"T'papgocTpoutenbcTBo. [MNaHMpPOBKA WM 3aCTPOMKA FOPOACKUX W CENbCKUX
noceneHuin".

CHwuI 11-89-80* "'eHepasibHble NaHbl MPOMbILIEHHbIX NpeanpuATUiA".

CHuM 111-4-80* "TexHWKa 6e3onacHOCTU B CTpoUTENbCTBE".

FOCT 22268-76 "Teonesnn. TepMuHbl M onpegenexHma’.

FOCT 22651-77 "KapTtorpadusa. TepmuHbl 1 onpeaeneHusa”.

FOCT 21830-76 "Mpunbopsl reogesnyeckune. TepmuHbl U onpeaeneHuns"”.

FOCT 23541-79 "Mpwubopbl TpacconouckoBble. ObWMe TexHMYeckme TpeboBaHMA, NpaBuia
NPUEeMKN U MeToabl UCNbITaHURN".

FOCT 21.101-93 "OcHoBHble TpeboBaHMA K paboyelt JOKyMeHTaLmun".

FOCT 21.508-93 "lpaBwna BbINOAHEHUA paboyern [OKYMEHTAUUW TeHepasibHbIX M1aHOB
npeanpuUATUA, COOPYHREHUN N HKUANLLHO-TPAXKAAHCKNX 06 bEKTOB".

FOCT 12.0.001-82* Cucrtema ctaHaapTos no 6e3onacHocTy Tpyaa. OCHOBHble NONOXKeHUs".

FOCT 12.0.004-90 "Cucrtema craHgaptoB no 6e3onacHoctM Tpyaa. OpraHusauus obyvyeHus
6e3onacHocTn Tpyaa. Obuwme nonoxkeHms".

CM 12-131-95 "be3onacHocTb Tpyaa B cTpouTenbcTae".

MNTB-88 "MpaBuKna no TexHMKe 6e3onacHOCTM Ha Tonorpado-reogesnyeckmx pabortax".

"YcnoBHble 3HaKKM gns Tonorpadmyecknx naaHos maclwtabos 1:5000, 1:2000, 1:1000, 1:500" (IT'YTK
CCCP. - M.: Hegpa, 1989).

"YcnoBHble 3HakM ana Tonorpaduyeckux nnaHoB MmacwTaba 1:500. MpaBuna HayepTaHua"
(MocropreoTpecrt. - M, 1978).

"MpaBunna HauyepTaHMA YCIOBHbIX 3HAaKOB Ha TONorpaduUYecKmx NaaHax NoA3eMHbIX KOMMYHUKALLMIA
macwTabos 1:5000, 1:2000, 1:1000, 1:500" (F'YFK CCCP. - M.: Heapa, 1981).

MP 50.2.002-94 "TCW. MopaaoK ocyL,ecTB/eHUA rocyAapCTBEHHOro METPOI0MMYEeCcKoro Haa3opa 3a
BbIMYCKOM, COCTOAHMEM W TMNPUMEHEHWEM CPEACTB, W3MEPEHWI, aTTeCTOBaHHbIMM METOANKAMM
BbINOJIHEHUA U3MEPEHMUI, 3TAIOHAMM N COBNOAEHNEM METPOSIOTMYECKMX NPABUA U HOpM".

MNTB-88. "Mpasuna no TexHMKe 6e3onacHOCTM Ha Tonorpado-reogesnyeckmx paborax".

3. OCHOBHbIE MOHATHUA N ONPEAENEHUA
3.1. MNpu cbeMKe NOA3EMHbIX KOMMYHWKaLMIA B NPOLECCE BbINOHEHMA UHKEHEPHO-reo4e3nYeCcKnx

M3bICKaHUN CcneayeT MCNoNAb30BaTb TEPMMUHbI M onpegeneHua cornacHo CIM 11-104-97, a Takxe B
cooTBeTCTBUM C [MpunorkeHmem A <*>,

<*>3pecb 1 ganee B TEKCTE NPU CCbIIKaX Ha MYHKTbI U pa3aenbl, Tabavubl U NPUNOXKEHU nmeeTca
B BMAy HacToAwmi Ceoa npasui.

4. OBLWNE MONIOXKEHNA

4.1. K nog3emHbIM NHXXeHepPHbIM KOMMYHUKaUMAM OTHOCAT NOA3EMHble NNHeNHble COOopyxXeHuna c
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TEXHOJ/IOTMYECKMMM YCTPOMCTBAMM Ha HUX, NpefHasHayeHHble A1 TPAHCNOPTUPOBAHUA MKUAKOCTEN,
rasos, nepegaym sHeprum u Hbopmaumm.

4.2. Noa3emHble UHXKEHEepHbIe COOPYXKEeHMUA cocToAT U3 TpybonpoBoaoB, KabesbHbIX JIMHUIA U
KOJIIEKTOPOB.

TpybonpoBoabl B 3aBUCMMOCTU OT Ha3HAYEHUA TPAHCMOPTUPYEMBIX KUAKOCTEN U ra3a pasgenatoT
Ha BOAONPOBOAbI, TEMAONPOBOAbI, KaHa/NM3auMio, ra3onpoBogbl M TpybonpoBoApl CNeunanbHOro
Ha3HayeHwmA.

Obwme cBefeHMA O MNOA3EMHbBIX MHMKEHEPHbIX KOMMYHMKAUMAX M MX BHELWHMX MpPU3HAKax
npuseaeHsbl B NpunoxkeHuu b.

4.3. KabenbHble MHUM NOAPA3AENAOT HA I/EKTPOJMHUM BbICOKOTO MU HU3KOTO HaMpPAXKeHUsa u
JINHUK cnabbix TOKoB (TenedoHHble, TenerpadHble, pagnoBeLLaHna n ap.)

4.4. KonnekTopbl NpeaHasHayeHbl 418 COBMELLEHHOW NPOKNAAKU UHMKEHEPHbIX KOMMYHUKaLUMM
Pa3NMYHOro Ha3HayYeHmA.

4.5. Ha 3aCTpO€EHHbIX TEPPUTOPUAX TOPOAOB U CENbCKUX MOCENEHUI NOA3EMHbIE KOMMYHUKaUMK
(MHXKeHepHble ceTn) pasmeLLaloT NPeMMyLLECTBEHHO B Npeaenax nonepeyHbix npodunein yanmy n gopor,
nog TpoTyapamu 1 pasaenuTtenbHbIMM NON0CAMM.

4.6. Ha npoOMbIWAEHHbIX NPeanpuUATUAX U Y31aX UHMKEHEPHbIe CeTU pasmMeLLatoT B TEXHUYECKUX
nosocax, obecneumBasi 3aHATUE HaAMMEHbLUMX Y4YACTKOB TEPPUTOPUM U YBA3KY CO 3A3HUAMKU MU
COOPYKEeHMAMM.

4.7. [na ceTer pasNYHOIO HA3HAYeHUA NpPeaycMATPUBAETCA, Kak MpaBMIO, COBMECTHOE
pasmelleHMe KOMMYHUKauMi B 0BWMX TpaHWwesx, TOHHensAx, KaHaniax. [pu 3Tom Ha njoLwagKax
NMPOMBILWAEHHbIX  NPEeAnPUATUIA  NPEeUMYLLECTBEHHO  MNpPeaycMaTpMBAETCA  HaA3emHblii  cnocob
pasMeLLEeHMA UHKEHEPHDbIX CEeTeM.

Mog3eMHoe pasmelleHMEe WHMKEHepHbIX CeTel, KaK npaBwao, npeaycmMaTpuBaeTca B
npea3aBoACKUX 30HAX NPeanpUATUA U NPOMbILLIEHHbIX Y3/108.

4.8. MogzemMHble ceTu, Kak NpasBuio, NPOK/1aAbiBalOT BHE NPOe3Ken YacTn aBTOMOOUIbHbIX A0POT.
Mpun 6ecKkaHaNbHOM NPOKAALKE AOMNYCKAETCA PasMeELLEHNE NOA3EMHbIX MHKEHEPHbIX CETEN B Npeaenax
0604MH gopor.

4.9. B KaHanax U KONNEKTOpax pasmeLLatoT rasaonposoabl roptovmnx ra3os ¢ gasaeHnem rasa go 0,6
MMa (6 Krc/cm2) coBMeCTHO ¢ Apyrumm Tpybonposogamu 1 Kabenamm ceasu.

4.10. Ha npombIWANEHHbIX NPegnpuATUAX MNOA3EMHbIE WHMXEHEepHble CeTM pasmeLatoT
napannenbHo B 06LLel TpaHLee, NPY 3TOM PACCTOAHMA MEXKAY UHXKEHEPHBIMWN CETAMM, a TaKKe OT 3TUX
cetel A0 GYHAAMEHTOB 34aHUIN U COOPYKEHUA NPUHMMAIOTCA MUHUMANBHO AONYCTUMbIMUM UCX04A U3
pPa3sMepoB U pasMeLLEHNA KaMep, KONOALEB U APYrMX YCTPOMCTB HA 3TUX CETAX, YCAOBUM MOHTaXKa U
peMoHTa ceTel.

PaccTtoAaHuA B nnaHe (B CBETY) OT 6AMMKANLINX NOA3EMHbIX UHMKEHEPHbIX CETEM, 32 UCKIOYEHMEM
rasonpoBOAOB FOPKOYMX ra3oB, A0 34aHUA U COOPYXKEHUM NpUHMMATb He 6onee yKasaHHbIX B
MpunoxkeHnun B.

PaccToAaHuA B nnaHe (B CBETY) MeXAy COCEAHUMU NOA3EMHbIMU UHMKEHEPHBIMU CETAMU NMPU UX
napanienbHOM pasmelleHMn cneayeTt NPUHMMAaTb He Bosiee yKasaHHbIX B MpunoxkeHumn .

4.11. KabenbHble NUHUM MOTYT MPOKAaAbIBAaTbCA MapaniefibHO BbICOKOBONALTHOW NMHMK (B)
HanpsxeHnem 110 KB v Bbiwwe. Npu 3TOM paccTosiHMe B NiaHe (B CBeTy) OT Kabens Ao KpalHero nposoaa
[O0JI)KHO ObITb He MeHee 10 m.

4.12. MNpw nepeceyeHnn NHKEeHEPHbIX CeTen PacCTOAHMUA NO BEPTUKANN (B CBETY) AONKHbI ObITb HE
MeHee:

mexagy TpybonpoBoaamm WM 3NeKTpoKabensmu, Kabenamm CBA3U U KeNe3HOLOPOMKHLIMU U
TPamBalHbIMM NYTAMM, CYNTas OT NOAOLIBbLI Pe/bCa, UM aBTOMOOUAbHBIMK AOPOramm, CYUTan OT Bepxa
NOKPbITUA A0 Bepxa Tpybbl (Man ee dyTaspa) Unum anekTpokabens, He meHee 0,6 m;

mexay TpybonpoBogamMM U 3INEKTPUYECKMMU Kabenamu, pasmelaemMmbiMM B KaHafax Wau
TOHHENAX, U *Kesie3HbIMKU A0POraMmn PAcCTOAHUE NO BEPTUKANN, CUUTAA OT BepXa NEepPEKPbITUA KaHANoB
WU TOHHENEN 40 NOAOLLBbLI PE/IbCOB KENe3HbIX A0pOor, - 1 M, A0 AHA KIOBeTa UK APYTrMX BOAOOTBOAALLMX
COOPYKEHUN AN OCHOBAHMSA HACbIMNWU }KeNe3HOA0POKHOro 3eMASHOTO Noa0THa - 0,5 m;

mexay TpybonpoBoaamm U cunosbiMmn Kabensimu HanpsxeHuem ao 35 KB 1 kabenamu ceasu - 0,5
M;



MeXay cnnoBbimu Kabenamm HanpsixkeHnem 110 - 220 KB u Tpybonposogamm - 1 m;

B YC/IOBMAX PEKOHCTPYKLMWN MPOMBbILINEHHbIX NPeanpuUATUA pPacCcTosiHue mexay Kabenamu Bcex
HanNpPAeHUM 1 TpybonpoBoaaMmn MOXKeT cocTanAaTb 4o 0,25 m;

Mexay TpybonpoBodamMM Pas3/IMYHOIO HasHayeHus (33 WCKIOYEHMEM  KaHa/M3aUMOHHBIX,
nepeceKawLmx BO4OMNPOBOAbI, U TPYOONPOBOAOB A4/1A AA0BUTbIX M AYPHO NAaXHYLMX XKugrocten) - 0,2 m;

TpybonpoBoabl, TpaHCNOPTMPYOLWME BOAY NWUTLEBOIO KA4YecTBa, Pa3MeLAloTCA  Bbllwe
KaHa/M3aUMOHHbIX UaK TpybonpoBoAOB, TPAHCNOPTUPYIOLLNX AA0BUTbIE U AYPHO MAXHYLLME HKUAKOCTH,
Ha 0,4 m;

CTanbHble, 3aKAoYeHHble B GyTaapbl TpybonpoBoAbl, TPAHCMOPTUMpPYOWME BOAY NUTbEBOrO
KauyecTBa, MOTyT Pa3sMeLlaTbCA HUXKE KAaHaNM3aAUMOHHbIX NPOKNAAO0K, MPU 3TOM PACcCTOAHWE OT CTEHOK
KaHa/M3aUMOHHbIX TPY6 A0 obpesa pyTaspa A0MKHO ObITb HE MeHEE 5 M B KaXKayto CTOPOHY B IMIMHUCTbIX
rpyHTax 1 10 m - B KpyNMHOOH/10MOUHbIX M NECYaHbIX FPYHTaX, MPY 3TOM KaHa/IM3aumMoHHble Tpybonposoab!
npeaycmaTpmuBatoTca U3 YyryHHbIX Tpy6.

4.13. TasonpoBoAbl NPW MNepecevyeHnur C KaHanaMm WUAM TOHHENAMM Pa3/IMYHOIO HasHA4YeHuA
pasmeLLalTca Hag UK Nog, 3TUMMK COOPYKEHUAMM B dyTAApaXx, BbIXOAALWMX Ha 2 M B 06e CTOPOHbI OT
HaApPY*KHbIX CTEHOK KaHas10B UK TOHHeNel. MoryT NnpoknaabiBaTbCs B pyT/Ape nog3emHble razonposobl
AasneHuem o 0,6 MlMa (6 Krc/cm2) cKBO3b TOHHENW PA3ANYHOIO Ha3HaYeHus.

4.14. Ha He3aCTPOEHHbIX TEPPUTOPUAX UHIKEHEPHbIE KOMMYHMKALUMM NpeacTaBaeHbl OTAe/IbHbIMU
MarucTpanbHbiMmuM TpyboNpoBogaMm, HaA3eMHbIMWU U NOA3EMHbIMU IMHUSIMM SIEKTPONEPEAAUN U CBA3MW.
MecCTOMNo/MIOKEHME U HaA3HAYeHMEe MarncTpanbHbiX KOMMYHUKAUMM B  OONbLUMHCTBE  C/y4Yaes
onpeaensatoTca ono3HaBaTe/ibHbIMU CTON6aMK.

4.15. MaructpasnbHble TPybonpoBoAbl U OTBETBIEHMA OT HUX C YC/IOBHbIM AnameTpom Ao 1400 mm
BK/1IOUUTE/IbHO C M36bITOYHBIM AaBieHnem cpeabl cebiwe 1,2 MMa (12 krc/cm2) ao 10 MNa (100 krc/cm2)
npwv o4MHOYHOM MPOKAaAKe U NPOKNaLKe B TEXHUYECKOM Kopuaope B cooTBeTcTBumM CHuMM 2.05.06-85*
npegHasHavyeHbl 415 TPAHCNOPTUPOBAHMSA:

a) HedTH, HedTenpoayKToB (B TOM uyuc/ie CTabUAbHOIO KoHAeHcaTa U cTabunbHoro 6eHsmHa),
NPUPOAHOTro, HePTAHOrO U WCKYCCTBEHHOrO YrNeBOZ4OPOAHbIX Fa3oB M3 pPaMoHOB WX A06bluM (OT
NPOMbICNOB), NMPOU3BOACTBA MAM XpPaHEHUs A0 MecT noTpebneHua (HepTtebas, nepeBanoyHbix 6as,
MYyHKTOB HanuBea, rasopacnpefenuTtenbHblXx  CTaHUWR, OTAENbHbIX NPOMbILAEHHbIX n
Ce/IbCKOXO3AMNCTBEHHbIX NPEANPUATUIA U NOPTOB);

.C, C y

6) CHMMKEHHbIX YITNeBOA0POAHbIX ra30B Gppakumit 3 u 4 1 ux cmeceit, HecTabunbHOro GeHsMHa
M KOHAEeHCcaTa HeTAHOrO rasa M APYrMX CHUMKEHHbIX YIr1€BOA0POA0B C YNPYroCTbH HACILWEHHbIX NApOB
npu Temnepatype natoc 40 °C He cBbiwe 1,6 MMMa (16 Krc/cm2 3 paiioHOB KX A06bIYM (MPOMbBICIOB) MAK
Npou3BoACTBa (OT FON0BHbIX NEPEKAYMBAIOLLMX HACOCHBIX CTAHLUMIM) [0 MmecTa noTpebaeHus;

B) TOBAapHOM NpoayKuMu B npegenax komnpeccopHbix (KC) n HedTenepeKkaymBatowmx CTaHUUM
(HAC), ctraHumit nopzemHoro xpaHeHus rasa (CNXl), AOMMHbIX KomMnpeccopHbix cTaHumin (AKC),
rasopacnpegenurenbHbix ctaHumii (TPC) n yanos 3amepa pacxoga rasa (Y3Pr);

r) MMNynbCHOro, TOMJMBHOINO M nyckosoro rasa gnas KC, CNXI, OKC, TPC, Y3PT M nyHKTOB
peayuunposaHua rasa (MPr).

4.16. B cocTaB MarmMcTpanbHbix Tpy60ONpoBOAOB BXOAAT:

TpybonpoBog, (0T mecTa BbIXoAa C MPOMbICAA NOATOTOBAEHHOW K Aa/bHEMY TPAHCMOPTY TOBAPHOM
NPoAYKLMM) C OTBETB/IEHUSAM U NYNIMHIaMK, 3aNopHO apMaTypoi, Nepexoamm Yyepes ectecTBeHHbIE U
WCKYCCTBEHHble npenAaTcTsnA, y3namu nogkntodeHma HIMC, KC, Y3Pl, MPl, yanamu nycka M npuema
OYUCTHbIX YCTPOMNCTB, KOHAEHCATOCOOPHUKAMM U YCTPONCTBAMU 4151 BBOAA METAHOa;

YCTAHOBKM 3/IEKTPOXMMMUYECKON 3awmnTbl TPyOBONPOBOAOB OT KOPPO3WUK, JIMHUM U COOPYKEHUA
TEXHONIOTUYECKOW CBA3M, CPeACTBa TeleMexaHUKM TpybonpoBoaos;

JIMHWUM 3NeKTponepeaayn, npeaHasHavyeHHble aaa ob6cnyKmMBaHMA TPyboNpoBOAOB M YCTPOICTBA
3NEeKTPOCHabKeHMA W  OUCTAHUMOHHOIO yMNpaB/JeHWA 3anoOpPHOM  apmaTypoir M yCTaHOBKamu
3NEKTPOXMMMYECKOM 3aLLMTbI TPYOONPOBOAOB;

NPOTUBONOXKAapPHble CPeACTBA, MPOTUBOIPO3MOHHbBIE U 3aLUTHbIE COOPYKEHUS TPyOONpPOBOAOB;

€MKOCTU AN XPaHEeHWA W Pa3rasMpoBaHWA KOHAEHCATa, 3eMsHble ambapbl ANnA aBapuIAHOIoO
BbINycKa HedTH, HePTENPOAYKTOB, KOHAEHCATA N CXHUKEHHbIX YIN1€BOA0POAOB;

3[aHMA N COOPYKEHUSA IMHEMHOWM CNY»KObl 3KCNyaTauumn TPy6onpoBoaoB;
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NOCTOSIHHbIE AOPOrM N BEPTO/IETHbIE NAOLLAAKM, PAcNoNoXKeHHble BAOb Tpacchl Tpybonposoaa, u
noabvesabl K HUM, ONO3HaBaTeibHbI€ U CUTHA/bHbIE 3HAKWM MeCTOHaxXoXKAeHuA TpybonpoBoaos;

rO/IOBHbIE U NPOMEXKYTOUHbIE NepeKaymnBaloLMe U HaIMBHbIE HACOCHbIe CTaHLUWK, pe3epByapHble
napku, KCn IPG;

CNXT;

NYHKTbI nogorpeBa HedTN U HedTenpPOoAYKTOB; yKasaTen 1 npeaynpeauTesibHble 3HaKM.

4.17. NpoknagKa TpybonpoBoaoB MOXKET OCYLECTBAATbCA OAMHOYHO MAW NapannenbHO ApYyrnm
AeNCTBYIOLWUM UM NPOEKTUPYEMbBIM MArnCTPasibHbIM TPYOONpPOBOAaM - B TEXHUYECKOM Kopuaope.

B oTaenbHbIX C/Ayvyasx AOMYCKAETCA COBMECTHAsA MPOKAAZAKa B OAHOM TEXHMYECKOM Kopuaope
HedTenpoBoaos (HedpTeENPOAYKTONPOBOAOB) M ra3onpoBOLOB.

4.18. MaructpasbHble rasonpoBogbl B 3aBUCMMOCTU OT pabouyero gasneHus B Tpybonposoge
noapasaenatoTca Ha ABa Knacca:

| - npu paboyem aasneHuu cebile 2,5 ao 10,0 MMa (cebiwe 25 Ao 100 Krc/cm2) BKAOUYUTENBHO;

Il - npu paboyem aasneHunn cebilwe 1,2 o 2,5 MnMa (cBbiwe 12 A0 25 Krc/cm2) BKAOYUTENBHO.

MaructpanbHble HedTenpoBoabl U HepTeNPOAYKTONPOBOAbI B 3aBUCMMOCTU OT AMaMETpa
TpybonpoBoaa (Mm) noapasaensatoTcs Ha YeTblpe Knacca:

| - npn ychosHom gmnametpe csbiwe 1000 ao 1200 BKAKOUMTENBHO;

Il - TO *Ke, cBbiwe 500 go 1000 BKAOUYUTENLHO;

Il - To *Ke, cBbiwe 300 go 500 BKAOYNTENBHO;

IV - 300 n meHee.

4.19. 3arnybnenue TpybonpoBoaos A0 Bepxa TPYObl NPUHUMALOT (M), HEe MeHee:

npu ycJoBHOM nmameTpe MeHee 1000 MM .« v v v vttt ittt ittt iteaeeeeeeennnns 0,8
npm ycJjoBHOM auameTpe MeHee 1000 mm m Oosiee (mo 1400 mmM) ... ooio.... 1,0
Ha 6OoJyoTax MiaM TOPOAHBIX TPYHTaX, [MNOIOJIEXAWMX OCYUEHMIO & v v e e eennnnnnns 1,1
B IIeCUaHBIX OapxaHax, CcumMTas OT HWKHMX OTMETOK MexOapxXaHHHX

OCHOBAHMI  + v v v e et e e e o e e e e s aeeoeeenseeeeeeeeenseeeeeeeeeneeeeeeeeeeneennennens 1,0
B CKAJIbHBIX T'PYHTax, OOJOTMUCTOM MECTHOCTM INPY OTCYTCTBUM

npoesla aBTOTPAHCIOPTA M CEJIbCKOXOBSAMCTBEHHEIX MAIMH « oo v v v e aeeeesenennnnnness 0,6
Ha MaxXOTHBIX UM OPOMAEMBIX BEMIIAX & ettt v v v vvnnnneeeeeseennnnneeeeeeennns 1,0
IpU I[NepecCeudYeHUM OPOCUTEJILHEIX M OCYWMTEJIbHEIX

(MENTMOPATUBHEIX) KAHAJIIOB  « v v v v o o oo s oo e soannnneeseeaneeeessens 1,1 (or mHa kaHaja)

4.20. MNpn nHXXeHepHbIX U3bICKAHMAX BbINOAHAETCA UCMNONHUTENbHAA CbeMKa BHOBb MPOJIOXKEHHbIX
NoA3eMHbIX KOMMYHMKaLMIA U CbEMKA CYLLLECTBYHOLMX NOA3EMHbIX KOMMYHUKaLUMNA.

NcnonHuTenbHas cbemKa NoA3EMHbIX KOMMYHMKaLMIA BbINONHAETCA B NPOLECCE U MO OKOHYaHWUM
CTPOUTENbCTBA, A0 3aCbIMKM TPAHLUEN.

CbemKa CyLLecTBYOLWLMX NOA3EMHbIX KOMMYHMKALMMN BbINOIHAETCS B C/Iy4asX OTCYTCTBMA, yTpaTbl
WAN HEQOCTATOYHOW MOJIHOTBI U TOYHOCTU MMEIOLLMXCA MaTepmnanoB UCNONHUTENIbHON CbeMKU. [Mpu aTom
noa3emMHble KOMMYHUKALMK ANA CbeMKM NPeaBapUTeNbHO OTbICKMBAKOT WYpPPOBAHMEM MU C MOMOLLbIO
cneumanbHbix NpnbopoB Noucka - Tpybokabenenckatenei.

4.21. Mo 3aBepLIEHNN NONEBbIX PABOT BbINOAHAETCA KOMIMIEKC BbIYUCAUTENbHBIX, FPAPUUECKUX U
KapTOCOCTaBUTENbCKMX PaboT.

Mpy UCNONHUTENBHOM CbEMKE 3TU PabOTbl 3aK/OYAIOTCA B BbIYMCAEHUM KOOPAMHAT U BbICOT TOUEK
NnoA3eMHbIX COOPY)KEHMM, a TaKXKe B COCTaB/JEHUW WCMNOJHUTENbHbBIX YepTexen W nnaHos. B
HEeODOXOAMMbIX CAy4asX COCTABASIOTCA KaTaZorM  KOOPAMHAT M TEXHUMYECKMX  XapaKTepUCTUK
KOMMYHUKALMIMA U COOPYHKEHNIN HA HUX.

Mpy CcbeMKe CyLLECTBYIOWMX MHMKEHEPHbIX KOMMYHWUKAUMA KamepasbHble paboTbl COCTOAT, B
OCHOBHOM, B COCTaB/NE€HWW MIAHOB C BbIMUCKOM HA HMUX OCHOBHbIX TEXHUYECKUX XaPaKTEPUCTUK
WHXXEHEPHbIX KOMMYHMKauMiA. B HeobxoAuMMbIX CAy4asax COCTABAAKTCA MAaHbl  WHXEHEepPHbIX
KOMMYHUKaLMI NO MX OTAE/NbHbIM BMAAM, @ TAK¥XKe CXeMbl U OOMepHble YepTexn CNpPaBOYHOTO MU
WNNOCTPATUBHOIO XapaKTepa.

4.22. Copep)aHue MnoneBblX M KamepasbHbix paboT Mo cbemKke MOA3EMHbIX KOMMYHUKaUMi
onpeaenseTcs B nporpamme pabor.

[Ona npou3BoAcTBA MCMNOAHWUTENBHOW CbEMKU OTAE/IbHbIX KOMMYHWKALMIA  WAN  CbEMKU
CYLLLECTBYIOLMX KOMMYHUKALUMI HA MablX Y4acTKax MeCTHOCTU AOMNYCKaeTcAa B3aMeH Nporpammbl pabot
COCTaB/IATb TEXHMYECKOe npegnucaHme. B nporpamme paboT cnesyer npeaycmMaTpuBaTh COCTaB, 06bembl,
CPOKMU BbIMNONHEHUA, TEXHUYECKMEe OCOOEHHOCTM NPOU3BOACTBA WM3bICKATENbCKMX PaboT, a TaKxe



nepeyvyeHb MaTepunanos, NPeAcTaBAAEMbIX 3aKa3UMKY.

Mpw cocTaBneHMM Nporpammbl (TEXHWMYECKOTO npeanuncaHus) paboTt u NpomMsBoAcCTBe M3blCKaHUM
OO/MKHbI BbINOMHATLCA TpeboBaHMA AEWUCTBYIOWMX HOPMATUBHbLIX AOKYMEHTOB WM FOCY[APCTBEHHbIX
CTaHOApPTOB.

4.23. o 3aBeplweHWN MOAEBbIX M KamepanbHblX PaboT CcOCTaBNAETCA TEXHUYECKUIA OT4YeT
(nosicHMTeNbHaA 3anumcka).

B TeXHMYEeCKOM OTyeTe AONXKHbl MPUBOANTLCA AAHHbIE O COCTaBe U PaKTUYECKM BbINONHEHHbIX
ob6bemax U3blCKaTeNbCKUX paboT, TeXHONOrMYeckme 0cobeHHOCTU CbEMKM NOA3EMHbBIX KOMMYHUKALUMIA,
XapaKTEPUCTMKA TOYHOCTU CbEMOYHOFO 060CHOBAHMA U MOJYYEHHbIX MAHOB NOA3EMHbIX COOPYKEHUN
NN UCNONHUTENBbHbIX YEPTENKEN.

4.24. B cootBeTcTBUKM € nn. 6.2, 6.3 CHul 14-01-96 6a3bl AaHHbIX FPaAOCTPOUTENLHOTO KagacTpa
OO/IKHbI B 0b6A3aTeNlbHOM MopAAKe cofepXaTb MHPopmaumio B UNMPpoBom U rpaduyeckom BMaax o
JIMHEMHbIX y4acTKaxX M y31ax KOMMYHUKaUWUA. [JonyckaeTcs coBmelleHne MHGOPMALUK, BKAKOYAtOLLEN
cBeAEHMNA O NOA3EMHbIX KOMMYHUKALMAX C APYroi KapTorpaduyeckon MHGopmaLmein ¢ HaHeceHNem ee
Ha 3/1eKTPOHHbIe KapTbl (NAaHbl) BCEro 06beKTA UAN OTAENbHbIX €ro YacTei. Mpu 3TOM y4acTKuU U y3.bl
WUHXXEeHepPHbIX KOMMYHMKaUMi ABNALOTCA MHGOPMALNOHHBIMM yYeTHbIMU eANHULLaMK
rPafoCTPOMTENIbHOTO KaAacTpa to6oro TeppUToPUaNbHOro YPOBHSA (B COOTBETCTBMM C TEPPUTOPUANBbHBIM
YPOBHEM U 3HaYeHUeM 0b6beKTa).

4.25. Obwume cBegeHUA O NOA3EMHbIX UHXKEHEPHbIX KOMMYHUKALMAX U UX BHELIHUX MPU3HAKaX
npusegeHsol B MpunoxxeHnu b.

4.26. JuameTpbl BOAONPOBOAHbIX TPYD, 6€3HAaNOPHOM KaHaAM3aLMKN M Fa30NPOBOLOB NPUBELEHDI
8 MpunoxeHnun A.

4.27. MNpun BbINOJIHEHUM PabOT MO CbEMKe MOA3EMHbIX KOMMYHUKaLWUM O0/IXKHbI cobtoaaThea
HOPMbI M NpaBuaa No TexHUKe H6e3onacHOCTU. Mpu BbINOAHEHUN U3bICKATENbCKUX cnenyeT cobatoaaTb
TpebosaHua CHuM I11-4-80*, TOCT 12.0.001-82*, FOCT 12.0.004-90, CN 12-131-95, NTb-88.

5. COCTAB UHHKEHEPHO-TEOAE3UYECKUX PABOT MNMPU CbEMKE
CYLLEECTBYIOLWMX NOA3EMHBIX KOMMYHUKALNN.
OBLWWNE TEXHWYECKMUE TPEBOBAHNA

5.1. MnaHOBO-BbICOTHAA CbeMOYHaA reoaesnyecKkan ceTb

5.1.1. CbemKa nNOA3EMHbIX WHXEHEPHbIX KOMMYHWKAUMIA B 3aBMCMMOCTM OT Ha3HayeHwus
CO34aBaeMblIX NIAHOB, XapaKTepa TePPUTOPUN U NJOTHOCTU Pa3MELLLEHUA CETEN MOMKET BbINOJHATLCA B
macwTabax 1:5000 - 1:500, a B oTAeNbHbIX caydasx - 1:200.

Ona npousBoAcCTBa CbEMKM MNOA3EMHbIX KOMMYHMKAUMI [O0/XKHA C€O34aBaTbCA BHOBb MM
MCNONb30BaTbCA WUMEIOLWAnACA M1aHOBO-BbICOTHAA reoje3nyeckas OCHOBa, NpeacTaB/ieHHaA CeTbio
NYHKTOB TPUAHIYAALMW, TPUAaTepaumu, NOAUMIOHOMETPUM (B TOM uucie onpeneneHus KOopAMHaT C
NOMOLLbIO NPUeMHMKOB GPS) M HMBENMPOBaHMA, a TaKKe TOYKAMM MOCTOSHHON CbEMOYHOM CEeTU
(obocHoBaHuMA).

5.1.2. MNocTpoeHWe NNAHOBO-BbICOTHOW Feo4e3MYecKo OCHOBbI AO/IKHO OCYLLEeCTBAATbCA B
cooTBeTCcTBUM C TpeboBaHuamm CHuIM 11-02-96 n CMN 11-104-97.

TOYHOCTb NOCTPOEHMA MNAHOBO-BbICOTHOM CbEMOYHOM CETM AO/KHA COOTBETCTBOBATb
TpeboBaHMAM MmacwTaba TonorpaduMyeckonm CbEMKU [N CO3L4aHMA WMHXKeHepHo-Tonorpadmuyeckmx
NnaaHoB, NAAHOB MOA3EMHbIX KOMMYHWKAUMIA, COrIaCOBAHHbIE C 3KCMYaTUPYIOWMMMN OpPraHU3aLmamm
WHXXeHepHbIX KOMMYyHUKauuit (nn. 5.25, 5.188 CM 11-104-97).

5.1.3. lnaHoBaa cbemoyHasa ceTb [AOJ/I)KHA CTPOUTLCA HA OCHOBE MNYHKTOB TPUAHryaaumm,
NOJIMFOHOMETPUN, TPUNATEPALMU, NYHKTOB CNYTHUKOBBIX ONpeaeeHuUin KoopAnHaT (C UCNONb30BaHUEM
nprvemHuKoB GPS) nnan B KauecTse CaMOCTOSATE/IbHOTO reoAe3nYeckoro 060CHOBaHMS.

CbemMouyHass ceTb npeactaBaseT CcoboK, Kak npaBuioO, Teodo0NWUTHble xoabl W (Maum)
MUKPOTPUAHTYIALMOHHYIO CETb.

[nAa yrnoBbIX U3IMepPEHNI UCNONb3YIOTCA pa3indHble Tunbl Teogoantos: 3T5KM, TISMKI, 4T30M un
Apyrue, paBHOLLEHHble M.

JInHeNHble n3mepeHUsa BbINOJHAKOTCA 3/IEKTPOHHbIMM TaXxeoMeTpPaMu, CBETOAaIbHOMEPAMU NN
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KOMMApMpPOBaHHbIMU CTaJIbHbIMU PY/IETKAMWU N IEHTAMW.

Mpw co3paHMm NNaHOBO-BbICOTHOMO CbeMOYHOTO 060CHOBaHMA A0IKHbI cObatoaaTbcA TpeboBaHuA
K NOCTPOEHUIO CETU U METOANKA U3MEPEHUI B COOTBETCTBMM ¢ Nn. 5.26 - 5.56 CM 11-104-97.

5.1.4. NpegenbHble AANHbI TEOA0/INTHBIX XO40B U NpeaefibHble OTHOCUTEIbHbIE HEBA3KU B XO4aX
He OO0MXHbl NPeBbIWaTb BEAMYUH, NpuBeaeHHbIX B Tabs. 5.1 CM 11-104-97. OTHOCcUTENbHbIE INHENHbIE
HEBA3KU B TEOA0/IMTHbIX X04aX He A0XKHbI 6bITb 601ee 1:2000.

5.1.5. Ha MmecTHOCTM, nepece4yeHHON U HeyaobHOM [AN8 JINHENHbIX WM3MEpPEeHU, BMEeCTO
TEOAO/MTHBLIX XOA0B CTPOUTCA MUKPOTPUAHTYNALUMA B BUAE CETU TPEYrOJIbHUKOB, reofAe3nyecKux
YeTbIPeXyrosibHUKOB, LEHTPasibHbIX CUCTEM, @ TaKXKe Leno4vyek TPeyrosbHUKOB, MPONOXKEHHbIX MeXay
OBYMS UCXOAHBIMW CTOPOHAMM (6a3mMcamm) Uamn NyHKTaMmn ONOPHOM reoe3nyeckom ceTu.

Hapsgy ¢ TEOAONUTHBIMU XOA4aMWM U MMKPOTPUAHIYNALMEN MOFYT MPUMEHATLCA Pas3InYHble
reofiesnyeckue 3acedku (Npamble, obpaTHble, KOMOMHUPOBAHHbIE) AHANOTMYHOM TOYHOCTH.

5.1.6. Mpn NPONO}KEHUN TEOAONUTHBLIX X0A40B AN 060CHOBAHUA CbeMOK B MacwwTabax 1:1000 u
1:500 co3gaeTcs NOCTOAHHAA cbeMoYHas ceTb (obocHoBaHMe).

TouyKaMM NOCTOAHHOM CbEMOYHOM CETU CAYHKAT YIbl KANUTaIbHbIX 34aHUI U COOPYXKEHWUI, A TaKKe
LEHTPbI KPbILWEK KON0ALEB NOA3EMHbIX KOMMYHUKALLUNA.

KpbIWKN KONoA[LEB, UCMOMb3YeMble B KauyecTBE TOYEK MOCTOAHHON CbEMOYHOM CeTU, AOJKHbI
BblIOMpPaTbCA B MeCTax, yA06HbIX ANA NPOU3BOACTBA CbEMOK.

KoopamHUpoBaHMIO Moafe)kaT TOYKM Ha  yraax KanuTalbHbIX 343aHUA U COOPYXKEHWR,
pacnonoXeHHble Bblle LLOKONA 34aHUA U COOPYHKEeHUA.

NcxoaHbIMKW N8 onpeseneHnsa KOoOPANHAT TOYEK NOCTOSSHHOM Cbe@MOYHOM CETU MOTYT BbITb TO/IbKO
MYyHKTbl ONOPHOW reofe3nyecKom ceTu.

Mpn NPONOKEHUN TEOAONUTHBIX XO40B ANA CO34aHUA NOCTOAHHOMW CbEMOYHOM CETU M3MEpPEHUe
YII0B U IMHWUIA NPOU3BOAMTCA B COOTBETCTBUM € TpeboBaHMamM CIM 11-104-97 (n. 5.35).

TOYKM MOCTOAHHON CHLEMOYHON CETU MUCMONb3YIOTCA B JAajibHElWem npu MNPOM3BOACTBE
TOnorpaduUUecKmx U NHKEHEPHO-reoLe3nyeckmx pabor.

5.1.7. Mpwu cbemKe NOA3EMHbIX KOMMYHMKaLM B macwTabax 1:5000 n 1:2000 crywieHne NA1aHOBOrO
CbeMOYHOro 0H60CHOBAHMA MOXKET MPOU3BOAUTLCA MEH3Y/IbHBIMU U TAXEOMETPUUYECKMMU XO4aMU B
cootBeTcTBMU C MpunoxerHnem I CIM 11-104-97.

5.1.8. BbICOTHbIM 0OOCHOBAHMEM CbEMKWN UHMKEHEPHBIX KOMMYHMKALMA CAYXKAT penepbl U MapKu
rocyapcTBEHHOW HUBE/IMPHOW CETU, MYHKTbl ONMOPHON reoe3n4eckom CeTH, a TaKKe TOYKM CbeEMOYHOM
CeTn, BbICOTbl KOTOPbIX onpeaeneHbl TEXHUYECKUM HUBEIMPOBaHUEM.

TOYHOCTb MOCTPOEHUA BbLICOTHOM FeoAe3N4YeCcKOM OCHOBblI 3aBUCUT OT BEJIMYUHbLI  YKIOHA
CaMOTEYHbIX UHXKeHepHbIX ceTel. Ecan Ha TeppuTopuM, NoanerKallet CbemMKe, UMEITCA CamMOTeYHble
JIMHWK ¢ yKnoHamu ot 0,001 1 6onee, To cnepyeT co3gaBaTb HUBEAMPHYIO ceTb IV Knacca. Ecam BennumHa
YKNOHA CamMOTeYHbIX IMHMM MmeHee 0,001, To Ao/KHa co34aBaTbCA HMBeNMpPHasa ceTb |l Knacca.

OnpepeneHve BbLICOT TOYEK CHLEMOYHOW TreoAe3UYEeCcKOW CeTU MPOU3BOAUTCA TEXHUYECKUM
HUBENNPOBAHUEM.

TexHU4ecKkoe HMBENMPOBAHME NPOU3BOAMUTCA OTAENbHBIMU XO4aMU, a TaKXKe B BUAe CUCTEM XO408B
M 3aMKHYTbIX MO/IMFTOHOB MeX Ay Mapkamu n penepamm Il v IV Knaccos.

[JonyckaeTca nponoxkeHue "BucAavmx" xoa08 TEXHUYECKOTO HUBEIMPOBAHMUA B MPAMOM U 06paTHOM
HanpaBAEHMUAX.

HeBA3kM B xogax M (MNM) 3aMKHYTbIX MOJIMTOHAX TEXHUYECKOTO HMBEJIMPOBAHUA HEe [OJIXKHbI

npesbiwaTb BE/INYNHDI i50 N L MM, a NPU 3HAYNTENbHbLIX YK/IOHaX MeCTHOCTU (KOI’,CI,a 4yncno CTaHLl,Mﬁ Ha

1 Km xona 6onee 25) - BEIMUUHDI ilO\/ﬁ MM, rae L - 4AnHa Xxo4a B KM, N - YACAO CTaHUMA B Xo4e
(nonuronHe).

5.1.9. B cootsetctBun ¢ TpebosaHusmu n. 5.56 CM 11-104-97 B pesynbTaTe MHKEHEepHOo-
reoflean4ecknx WM3bICKaHMI MO CO34aHUI0 MNJ1AHOBO-BbICOTHOM CbEMOYHOW reofe3nYecKon CceTu
npeacTaBAAloTCA caegyowmue matepuansl:

BEAOMOCTUN 06C/Ie40BAHUSA UCXOOHbIX FE0AE3NYECKMX NYHKTOB (MapoK, penepos 1 4p.);

CXeMbl NN1aHOBO-BbICOTHbIX CbEMOYHbIX Fre0Ae3UYECKUX CETEN C YKA3aHNEM NPUBA3OK K MCXOAHbLIM
MyHKTam;


consultantplus://offline/ref=DE68F2AE0EA1764D71D1E81C2B453747F5FDFE822C8E341760D26BD0A0FBCDF2DA04281AE9O0xCJ
consultantplus://offline/ref=DE68F2AE0EA1764D71D1E81C2B453747F5FDFE822C8E341760D26BD0A0FBCDF2DA042819E8O0x8J
consultantplus://offline/ref=DE68F2AE0EA1764D71D1E81C2B453747F5FDFE822C8E341760D26BD0A0FBCDF2DA042819E0O0xAJ
consultantplus://offline/ref=DE68F2AE0EA1764D71D1E81C2B453747F5FDFE822C8E341760D26BD0A0FBCDF2DA042819E3O0xAJ
consultantplus://offline/ref=DE68F2AE0EA1764D71D1E81C2B453747F5FDFE822C8E341760D26BD0A0FBCDF2DA04291EE2O0x9J
consultantplus://offline/ref=DE68F2AE0EA1764D71D1E81C2B453747F5FDFE822C8E341760D26BD0A0FBCDF2DA042819E8O0x8J

MmaTepuanbl BbIMUCAEHUI, YPaBHUBAHUA U OLEHKU TOYHOCTU, BEAOMOCTHM (KaTanorn) KoopamHat u
BbICOT reo4e3MYeCcKMX NMYHKTOB, HUBENIMPHbIX 3HAKOB U TOYEK, 3aKpenneHHbIX MOCTOAHHbIMWU 3HaKaMu;

JaHHble O METPOJIOrMYecKon aTTecTaumm CcpeacTs U3MepeHun (MccneaoBaHuiA, MOBEPOK M
3Ta/IOHNPOBAHUA NPUBOPOB, KOMMNAPUPOBAHUA PEEK U MEePHbIX NPUboPoB U T.4.);

aKTbl O cAaye reoAe3nyecknx NyHKTOB U TOYEK reole3nYeckmx ceTein, 3aKkpenaeHHbIX MOCTOAHHbIMU
3HaKaMW, Ha HabatoaeHWe 3a UX COXPaAHHOCTbLIO;

aKTbl NONEBOro (KamepasibHOro) KOHTPONS.

abpucbl ToYeK, 3aKpensieHHbIX MOCTOSHHbIMU 3HaKaMW, M TOYeK MOCTOAHHOIO CbEeMOYHOro
obocHoBaHuUA;

KYPHaNbl USMEPEHUNS YTNO0B U NTNHUIA, TEXHUYECKOTO U TPUFOHOMETPUYECKOTO HUBENUPOBaHUA.

5.2. CbemKa 1 obcnegoBaHMe CyLWEeCcTBYOLWMX NOA3EMHbIX KOMMYHMKaLMUA

5.2.1. PaboTbl N0 cbemKe 1 06cnef0BaHMIO CYLLLECTBYHOLMX NOA3EMHbIX COOPYKEHMI BKAOYAIOT (M.
5.174 CN 11-104-97):

c60p 1 aHaNM3 UMEIOLLMXCA MATEPUA/IOB O MOA3EMHbIX COOPYKEHUAX (MCMONHUTENbHbIX YepTEXKEN,
WH}KeHepHO-ToNorpadrUecknx U KadacTpoBbIX MNAHOB, MAaTEPUANOB UCMONHUTENBHOW U KOHTPOIbHOM
reofesnmyecknx CbeMokK, AeKypHble MaaHbl, UCNONHUTEIbHbIE FTeHepPa/bHble NAaHbl);

peKorHocuMpoBo4YHoe obcnenoBaHMe (OTbICKAHME Ha MECTHOCTM MOA3EMHbIX COOPYMKEHWI Mo
BHEWHMM MpPU3HaKaMm, onpefeseHne HasHayeHWAa M y4acTKOB A4 NOWMCKa NPOKAAAO0K C MOMOLLbIO
Tpybokabenenuckatenei);

obcnegoBaHue M (MAK) geTanbHoe obcnesoBaHMeE NOA3EMHbIX COOPYKEHUI B Konoguax (wypdax);

NMOWUCK U CbeMKA NOA3EMHbIX COOPYKEHWUN, HE UMEIOLLMX BbIXOA0B Ha NMOBEPXHOCTb 3eMAU;

NnnaHoBaa W BbICOTHAsA (HWBE/NIMPOBAHUE) CbLEMKM BbIXOAOB MOL3EMHbIX COOPYMKEHUI Ha
MOBEPXHOCTb 3eM/IN U B KONOALAX;

COCTaB/ieHMEe NnaHa WM Npu HeobXOAMMOCTU CXeMbl CeTeil MNOoA3EMHbIX COOPY)KEHWM C MuX
TEXHUYECKMMU XapaKTEPUCTUKAMU;

cornacoBaHue MOJIHOTbI MaHa MOA3EMHbIX COOPYXKEHUA U TEXHUYECKUX XapaKTEPUCTUK ceTeid,
HaHECEHHbIX Ha MN/1aH, C IKCMAYaTUPYIOWMMU OPraHn3aLUaMMU.

5.2.2. B 3aBMCMMOCTM OT Ha3HaA4YeHMA NIAHOB CbEMKA CYLLECTBYIOWMX MOA3EMHbIX KOMMYHWKaLU WA
MOMET BbINOMHATLCA C Bblgayel 06s3aTeNbHOM WHPOpMauMM waM B obbeme, YCTaHOBAEHHOM
cneumnanbHbIM 3agaHmem (Tabn. 5.2.1).

B obbeme c Bblgayeit obAsaTenbHon MHGOPMALMM CbEMKA CYLLECTBYIOWMX NOA3EMHbIX
KOMMYHWKaLWUA BbINOHAETCA A4 PeleHun paga NPOEeKTHbIX 3aga4y, Npu Tonorpaduyeckon cbemke
TEPPUTOPUIA TOPOAOB WM MPOMbILIEHHbIX NPEANPUATUI, NOANENKAWMX NONHOW PEKOHCTPYKUMK, Mpu
rocyAapCcTBeHHOM KapTorpadrpoBaHMM B KpynHbIX macliTabax.

Mo cneumanbHOMY 3aZaHUIO CbeMKa CYLLeCTBYIOWMX NOA3EMHbIX KOMMYHMKALMIA BbINOAHAETCA
ONA  VMHBEHTAapU3aUMOHHbIX Lefei, Cco3gaHuA rpafoCTPOUTENbHOMO  KadacTpa, PEKOHCTPYKLMUK
CYLLECTBYIOLLMNX CETEN UAN UX IKCNyaTaUmM.

CopeprkaHue paboT Npu CbemKe npmseaeHo B Tabanue 5.2.1.

Tabnuua 5.2.1

Buner paboT CbeMKa CyHEeCTBYOIMX [MOI3EMHEX KOMMYHUKALUNA
B obbemMe C BHIAuel 00sS3aTeJIbHOM B obbeme, yCTaHOBJIEHHOM
nubopmMau CreuMasyibHEM 3adaHueM

[IogproToBu- [COOP CBEeIEeHMI O IJIAHOBO-BBICOTHOM |COOp CBeOeHMM O IIJIAHOBO—-BEICOTHOM
TeJlbHEIE IIOJIOXEHVMNM M HA3HAUYEeHUM IIO0IO3E€MHBIX IIOJIOXEHMNM, HA3HAUEeHUM "
KOMMYHMKaLMM TEeXHNMUECKMX XapaKTepuCTUKax
IIOO3E€MHEBEIX KOMMyHMKaLU/HZ

[lojyieBEIE PeKOTHOCLUMPOBKA I[1OA3EMHEIX PeKOTHOCLUMPOBKA I[OI3EMHBIX
KOMMYHMKALINM KOMMYHMKAaLWA
ObcrenoeaHMe KOJIOALEB (kKaMmep), IeTanpHOe oOCJIemOBaHME KOJIOILEB
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BBOIOB, MECT pPa3pHTUN
HuBenmpoBaHMEe MNOISBEMHBIX KOMMYHM—
KalUMii B ONTMMAJILHOM OOBeMe
OTBEICKMBAHME CKPBITHEX I[10I3EMHBIX
KOMMYHMKAaUUM [IpY oMo TpyDo-—
kabesieuckaTesniey UM wypdoBaHMEM

(kamMep), BBOIOB, MECT 3eMJISHBIX
paboT Han KOMMYHMKALMAMU
HuBenmpoBaHMe Bcex TpyOOIPOBOIOB
(xabegern)

OTEICKMBAHME CKPBITEIX I[10I3EMHBIX
KOMMYHMKAaUMM [IPY IoMOUWM TPpyDo-—
kabesyieuckaTesiey uiam mypdoBaHMEM

IlocTpoeHMe (MCIIOJIb30BAaHUE [IocTpoeHMe (MCIOJIb30BaHUE
VIMEKIETOCS) I1JIAHOBO—BLEICOTHOT'O VIMEKRIETOCS) I1JIAHOBO—BEICOTHOT'O
ODOCHOBAaHMUSA ODOCHOBAHUSA

CpeMka KOJIOALEB (KaMep) UM IpyImx
COOPYXeHUM CyULEeCTBYOUMX [10I3EMHBIX
KOMMYHUKALUM

CbeMKka OTBEICKAHHEIX TOUekK

IOO3EMHEIX KOMMYHMKALMM
CocTaBJjleHME CXEeME OTPEeKOT'HOCLM—
POBAHHBEIX IIOI3EMHBIX KOMMYHMKALNNI
M COoTJlaCcOBaHME €e C IpelcTaBuUTe-—
JIAMM SKCIITyaTHPYOIMX OpTaHM3alui

KoopomHMpOBaHME KOJIOOLEB (KaMmep)
M OPYyTUX COOPYXEHUM CyeCTBYUUX
[IOO3EMHBEIX KOMMYHUKaLUM
KoopomHMpOBaHMEe OTHICKAHHEIX TOUEK
[IOO3EMHEIX KOMMYHUKaLUM
CocTaBjieHMe CxeMBl OTPEKOT'HOCUMPO-—
BAHHEIX IIOIBEMHBIX KOMMYyHMKaLMNU U
corjlacoBaHME ee C NpeACTaBUTeJIAMM
SKCIUTyaTUPYRIMX OPpTaHM3aumum

Kamepanb-
HEBIE

CocTaBJjieHME I[IJIaHOB I[1OJ3EMHBIX
KOMMyHMKauMﬁ, COBMEIEHHEIX C
TOHOPpa@quCKMMM IIJIaHaMM ydacCTKa

CocTaBJieHME CIelUMaJIbHEIX [1JIaHOB
IIOO3EMHEIX KOMMyHMKauMﬁ, KaTaJIoOT'OB
KOOpOrHaT IIOIO3EMHEIX KOMMyHMKaHMﬁ,

MeCTHOCTK <*> TEXHOJIOTUYECKNMUX CXeM OTIeJIbHEIX
BUIOOB ceTei, OCKM30B KOJIOOLEB

(ramep)

<*> pKn NJOTHOM PasMELLLEHMUM UHMKEHEPHbIX CeTeil Mo AOMO/HUTEIbHOMY 334aHMI0 3aKa3uyuMKa
MOTYT COCTaBAATLCA KaTalorM KOopAUHAT NOA3EMHbIX KOMMYHUKaLMIA.

5.2.3. CbeMKy CyLEeCcTBYIOWMX MOA3EMHbIX KOMMYHMKALMIA BbINOJHAIOT B COYETaHMM C
TonorpaduYeckor CbEeMKOWM Yy4yacTKa MEeCTHOCTM WM B KadvecTBe crneuuanbHoro Buaa pabor,
BbINO/IHAEMOTO C UCNO/Ib30BAaHMEM PaHEee COCTABAEHHbIX TONOrpadMyYecKnx N1aHoB..

5.2.4. TexHosnornyeckaa nocaefoBaTe/IbHOCTb BbINOJIHEHUA PaAabOT MO CbEMKE CyLLECTBYHOLWMX
NnoA3eMHbIX KOMMYHWKaUMIA 3aBUCUT OT cheumdPuKM 0ObeKTa, KayecTBa paHee COCTaB/EHHbIX
TonorpaduYecknx niaHoB, obvema oTobparkaemoit MHGoOPMaLMK, YPOBHA KapTorpaduyeckoro yyeta Ha
MEeCTaXx, a TaK¥Ke OT NPMHATOro BapnaHTa opraHmM3aumnmn paboT 1 TEXHUYECKOro 3a4aHMA 3aKa3umKa.

KaK npaBusio, Ha 3aCTPOEHHbIX TEPPUTOPUAX MPUMEHAETCA CAEAYIOLLAN O4epesHOCTb PaboT:

co3gaHue (MM Ucnosb3oBaHMe paHee NOCTPOEHHOW) NNAHOBO-BbICOTHOM CbeMOYHON CeTH;

NPou13BOACTBO TONOrpadrUyYeCKON CbEMKM YHACTKA, BKIOYAA CbEMKY BCEX COOPYKEHWUI NOA3EMHbIX
KOMMYHMKaLMM, a TaKKe BBOAOB B 34aHUA U APYTUX 3/1IEMEHTOB BHELUHUX NPU3HAKOB HaM4nUA ceTewn;

NoAroTOBKa NpenBapUTe/bHOM CXeMbl pPa3sMeLLLeHMA CeTel, C MCMNONb30BaHMEM COCTaB/IEHHbIX
NAaHOB M AaHHbIX 3KCNAYaTUPYIOLWMX U APYTMX OpraHu3aumii;

BbINO/HEHWE PEKOTHOCLIMPOBKM YHaCTKA MECTHOCTH;

obcnefoBaHME U HUBEIMPOBAHME KOMOALEB (Kamep) NoA3eMHbIX KOMMYHUKaUM B Tpebyemom
obbeme;

YyTOYHEHWE NO AaHHbIM 0bcnegoBaHMA CxeMbl CeTe M onpegeneHMe mecta Aaa paboTbl ¢
Tpybokabenenckatenamu;

HOMCKMCbeMKaCKpHTHXHOA3€MHHXKOMNWHMK3MM%

cocTtaB/ieHue (No AaHHbIM 06cneaoBaHMA, MOUCKA U CbEMKU CKPbITbIX NOA3EMHbIX KOMMYHUKaLLMIA)
CXeMbl OTPEKOIHOCLIMPOBAHHbIX CEeTeld W COrnacoBblBaHME ee C NpeacTaBUTENAMM OpraHM3aLuii,
9KCMJIyaTUPYHOLLUX 3TN CETH.

5.2.5. CbemMKa COOPYKEHUIN CYLLECTBYIOLUMX MHMKEHEPHbIX KOMMYHUKALWUIA, PacnoNOXKeHHbIX Ha
NMOBEPXHOCTM 3eM/M (Ha onopax), SBAAETCA COCTAaBHOW 4YacTblo TOMorpaduueckol CbeMKM y4yacTKa
MeCTHOCTU. OAHOBPEMEHHO ONpPefenAloT Ha3HAYEeHWEe KOMMYHUKAUMI U UX  TeXHUYecKkue
XapPaKTEPUCTUKMU.

5.2.6. ObbeKkTaMM CbeMKU ABASIOTCA LLEHTPbI JIIOKOB KONOALEB M KaMep, BbIXOAbl Ha NOBEPXHOCTb
Tpy6 1 Kabeneli y BBOAOB B 34aHUA UM B MeCTax 3eM/IsiHbIX paboT, KoBepbl, BOAOPA3b0OpHble KONOHKM,
pacnpegenutenbHble WKadbl, TPaHCGOPMaTOPHbIE BYAKM M NOACTAHLMM, CTaHLMM NEepPeKaYKn, TeNoBble



MYHKTbI W APYrMe COOPY)KEHWUS,, TEeXHOJIOTMYECKM CBSiI3aHHble C CYLECTBYHOLWMMM MOL3EMHbIMU
KOMMYHUKaUMSMU.

5.2.7. CbemKa CyLLeCTBYOWMX NOA3EMHbIX KOMMYHWKaLMIA NPOU3BOAUTCS OQHUM U3 CAeayowmx
cnocoboB: NoAAPHbIM, NepPreHANKYIAPOB N 3aCeYeK, MEeH3Y/I0M.

5.2.8. KoopauHUpoOBaHUE LEHTPOB JILOKOB KO/IOALEB W YI/IOB COOPYXKEHWI Mpou3BoAUTCA MO
cneuManbHOMy 3afaHuio. KoopauMHWpOBaHME BbIMOJIHAETCA C TOYEK TEeOLO0/IUTHbIX XO40B MEepBOro
nopagKa, NPOMIOXKEHHbIX MeXay MYHKTamMU OMOPHOM reofe3nyeckon CeTh, C WUCMOoJb30BaHUEM
3N1EKTPOHHbIX TAXEOMETPOB, C U3MEPEHUEM TOPU3OHTAIbHbIX YI/I0B ABYMA MOJyNpUeMamu U IUHUI B
NPAMOM 1 06pPaTHOM HanpaBAEHUAX NPU U3MEPEHUAX MEPHBIMWU pyneTKamu (neHTamu). MakcumasbHble
paccTosHMA OT KOOPAMHUPYEMbIX TOYEK 40 TOYEK TEOA4O0NUTHbIX XOA40B HE AOKHbI MPEBbIWATh AJIUHbI
MepHoro npubopa (He 6onee 50 m). PacxoxkaeHusa mexay 3HaYeHUAMM YrnoB (B MUHYTaX), MOJIyYEHHbIX
B NOJIyNpuemax, He A0/KHbl MPEBbIWATb BEIMYNHDI

A=50'/L

rae L - pacctosHme 00 KOOPANHUPYEMOM TOUKK, M.

Mpu Mcnonb3oBaHMM NPU U3MEPEHUAX 3/IEKTPOHHbIX TAaXeOMETPOB npeaesibHble AJIMHbI IMHUIA
MOTYT 6bITb yBeNIMYeHbl 4o 1000 m.

OpHOBpPEMEHHO C KOOPAMHUPOBAHWEM C/ieyeT NPOM3BOAUTL HUBEIMPOBAHUE TOYEK NOA3EMHbIX
COOpPYKEHUN.

5.2.9. CbeMKa NonApHbIM CNOCOH60M NPOU3BOAMUTCA SINEKTPOHHLIM TAXEOMETPOM UM TEOL0/IUTOM
C TOYEK CbeMOYHOM ceTu. [Mpu nonspHOM cnocobe yribl U3MEpPSAOT O4HUM NOAYNPUEMOM C KOHTPONEM
OPUEHTUPOBAHMA NMMBA Ha CTAaHUMK, @ IMHUKN - B OAHOM HAMpaB/eHUMU. 3anuCb Pe3y/bTaToB NONEBbIX
N3MepPEHUI MOMKET NPOU3BOANTLCA HEMOCPEACTBEHHO B abpuce rOpM30HTAIbHOM CbeEMKM.

PaccToAHWA OT TOYEK CTOAHMA SNEKTPOHHOTO TAaXeOMeTPa U TeO40AUTa A0 CHAMAEMbIX MOAAPHbBIM
CNOCOBOM COOpPYKEHUN MOA3EMHbBIX KOMMYHMKALMA He OOMKHbI NPEBbIWATb BEJIMYMH, YKa3aHHbIX B
Mpunoxxenun I CMN 11-104-97.

KOoHTpOo/Nb NpPaBWABHOCTM CbEMKM MOAAPHbIM  CNOCOOOM  MPOM3BOAUTCA  KOHTPOAbHbLIMM
NPOMEPaAMMN MEXAY CHATbIMU TOYKaMWU. [lAMHA KOHTPOJIbHbIX MPOMEPOB He JOJI)KHA NpeBbllwaTb
npeaenbHbIX AJAVH IMHUIA NPU KOOPAUHUPOBAHUM.

Mpwn 3aTpygHEHUU BbINOJHEHUA KOHTPOJIbHbLIX JIMHEWHbIX MPOMEPOB MNPABUABHOCTL CbEMKMU
NOMAPHbBIM CNOCOBOM MOMHO KOHTPO/IMPOBATb W3MEPEHWEM OLHUM MNOJAYNPUEMOM  YIrNOBbIX
HanpaB/IeHMI CO CMEXKHbIX ToYeK. [1pn 3TOM yron Ha onpeaensieMoi ToUKe He fo/mKeH HbiTb meHee 300
n 6onee 1500.

5.2.10. Cnocob nepneHAMKyNspOB M 3aceyeK BKAOYAET: USMEPEHME PACCTOSHUI OT YKNa4,bIBAEMOiA
B CTBOP MO TEOA0NUTY MEPHOMW JIeHTbl (PyneTKM) mexay ToYKaMu TEeOoAO0/IMTHbIX XOA0B, a TaKkKe
KONoALaMK1, onopamu U ApYyrMmMuM TOYKaMM, 3aKOOPAUHUPOBAHHBLIMM C TOYEK TeOAO/MUTHBbIX XOAO0B
nepBoro NopAaKa, a TakkKe OT CTeH 34aHUMN.

ONvHbl nepneHAnKynapoB He A0/IXKHbI NpeBbIwaTh:

4 m - npy cbemMKke B macwTabe 1:500;

6 M - NpM cbemKe B macluTabe 1:1000;

8 M - Npu cbemKe B maclutabe 1:2000.

[VHbI 3aceyek He J0/MKHbI MPEeBbIWaTb AJMHbI MepHOro npubopa.

5.2.11. CbeMKa COOpPY!KEHUI NOA3EMHbIX KOMMYHMKALMA MEH3Y/0M AONycKaeTcs B MacwTabe
1:1000 c ToyeK Teo40INTHbIX XOA0B, a NPU CbeMKax B MacluTabax 1:2000 n 1:5000, Kpome Toro, ¢ Touek
MEH3Y/IbHbIX UM TAXEOMETPUYECKMX XO40B.

MaKcManbHble PacCTOAHUA OT CHUMAEMbIX COOPYXKEHUIM 0 TOYEK CTOAHUA MEH3Y/bl HE AOJXKHbI
npeBbIWaTb:

80 m - npu cbemKe B MmacwwTabe 1:1000;

100 m - npu cbemKke B maclwTtabe 1:2000;

150 m - npu cbemKke B macwitabe 1:5000.

Pe3ynbTaTbl NONEBbIX U3MEPEHWUI 3aNMNCbIBAIOTCA B MEH3Y/IbHbIN }KYPHAN YCTAHOBAEHHON GOpMbI.

5.2.12. Mpu Hannuum aspodoTocbeMKM B macwTtabe 1:5000 M KpynHee MOMKET BbIMOJIHATLCA
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AewndprnpoBaHMe Ha CHUMKaxX Konoaues (Kamep), a Tak:Ke Tpacc NoA3eMHbIX KOMMYHUKaLUMNA.

Mpn aewndpupoBaHUM NOA3EMHbLIX KOMMYHMKAUMUIA PEKOMEHAYETCS MCMO/b30BaTb BHeELLIHWE
NPU3HaKKU: cneabl TPaHLWeN Ha NOBEPXHOCTU 3eM/IU, USMEHEHUA PAaCTUTE/IbHOTO M MOYBEHHOIO NOKPOBA,
npoTamBaHue cHera un ap.

5.2.13. NoarotoBuTenbHble paboTbl, Kak NPaBU/IO, MPOU3BOAATCA MO 3aBEPLUEHUN CbEMKM YUacTKa
MECTHOCTM M COCTaBAEHWA Tonorpaduyeckoro nnaHa ANA OnpefeneHua MeToaAMKM M obbema
npeacroAwmx pabot no o6cnenoBaHMIO M OTbICKMBAHWUIO NOA3EMHbIX KOMMYHUKaLUMWIA.

Mpn noarotToBUTENbHbLIX pPaboTax MpousBoAUTCA cOop maTepuanoB 06 MMELWMXCS B HaType
NoA3eMHbIX KOMMYHMKaLMAX C COCTaBAEHNEM CXEMbI PACMO/IOKEHMA CETEN.

5.2.14. C60p maTepuranoB 0 NOA3EMHbIX KOMMYHMKALMAX NPOU3BOANTCA:

B oTgenax (ynpaBfieHuAX) No genam CTPOUTENbCTBA M apXMTEKTYPbl MPUM MECTHbIX OpraHax
NCNOSIHUTENIbHOWN BNaCTy;

B OTAENlaXx [/N1aBHOrO MeXaHWKa, [N1aBHOrO 3HepreTMka W KanuTa/lbHOro CTPOMUTENbCTBA
NPOMbILIEHHbIX NPEeANPUATUN;

B KMIMULLHO-3KCN/TyaTaUMOHHbIX KOHTOPAX;

B OTAENax TreHMJiaHa BeAyWwMX MPOEKTHbIX OpraHMsauMin ropoda WAM MNPOMbILWIEHHbIX
npeanpuaTui.

HomeHKnaTypa maTepunasioB No Noa3eMHbIM KOMMYHMKAUMAM U YUCNO OpPraHU3aLnii, B KOTOPbIX
npoussoauTca cbop aTUX MaTepmnanoB, 3aBUCAT OT COCTOAHMSA KapTorpadmyeckoro yyeta Ha MecTax.

5.2.15. Cxema pacnofioxeHus ceTeit - KOMMYHUKauuMii B 6ObLIMHCTBE C/ly4aeB COCTaBASETCA Ha
Konum Tonorpadmyeckoro naaHa y4yactka pabor.

5.2.16. [llo 3aBepleHUM NOAroTOBUTE/IbHbIX pPaboT, Ha OCHOBE COCTaBJIEHHOM CXEeMbl
pacrnonoXeHua ceTen, caeayet onpeaennTb 06vem cieayowmx pabor:

COCTaB/IEHMA ONMUCAHUA NOA3EMHbIX KOMMYHUKALLNI;

HMBE/IMPOBAHUA NOA3EMHbIX KOMMYHUKaLM;

OTbICKMBAHUA U CbEMKM NOA3EMHbIX KOMMYHUKAUWI Npu nomowwm Tpybokabenenckatene.

O6bem onncaHMA 1 HUBENNMPOBAHMA NOA3EMHbIX KOMMYHUKAUMIA OnpeaensaeTca YNCoOM Konoaues
(kamep), metowmMxca Ha ydacTKe paboT. O6beM OTbICKMBAHMA U CbEMKWU MOA3EMHbIX KOMMYHUKALWUIA C
nomoulbto TpyboKabeneuckatenen onpeaensiercs Koanyectsom 6eckonogesHbix NOBOPOTOB, BBOAOB U
CTBOPHbIX TOYEK Ha NPAMOSNHENHBIX KOMMYHUKaLMAX.

O6bem paboT, onpefeneHHbIn NpU NOArOTOBUTE/NbHLIX paboTax, creayeT YTOYHUTb NpU
NPOM3BOACTBE CbEMKMN NOA3EMHbIX KOMMYHUKALUNNA.

5.2.17. PeKkorHocumpoBKa NOA3EMHbIX KOMMYHUKALMA NPOU3BOAUTCA C LENbi0 YCTaHOB/IEHMA Ha
MECTHOCTM MX BUAOB M MECTOMOJIOXKEHUSA, a TaKKe onpeaeneHma yyacTkoB TpybonpoBoaos 1 Kabene,
noaneXKalinx OTbICKMBaHUIO C MOMOLLbIO TpyboKabeneuckatenem.

5.2.18. B cocTaB peKOrHOCUMPOBKN BXOAAT:

OCMOTp y4YacTKa pabor;

OTbICKMBAHWE HA MECTHOCTM KONOALEB, KaMep, BBOAOB B 34aHKA.

OcmoTp y4yacTKa cneayeT NPOM3BOAUTb CO CXEMOW PACMO/IONKEHMA CeTel, COCTaBAEHHOM npwu
NnoAroToBUTENbHLIX paboTax, W KenaTe/lbHO B MNPUCYTCTBUM NpPeACTaBUTENsA 3KCNAyaTUpyloLei
opraHmsauuu.

5.2.19. B npouecce peKoOrHOCLMPOBKM KaXKAOMY KooA4Ly LONKEH NPUCBaMBATbCA MOPSAKOBbIN
Homep. Hymepauuio KosnoaueB Ha HeboNblMX yyaCTKax CbeMKW, Kak MpaBW/O, BbIMNOJIHAKOT BHe
3aBMCMMOCTM OT X 0603HAYEHUSA NOPALKOBLIMKW YNCAAaMU. Ha NpomMbIWAEHHbIX NPeanpusaTUsaxX cnegyet
YCTaHaB/IMBATb MO COM1aCOBAHUIO C 3aKA3YMKOM MOPALOK HyMepaLuu KOMOALLEB KaXKAOro BMAa CeTu
(Hanpumep, KoNoaubl KaHanusaumm byayT MmeTb Homepa ¢ 1 no 500, Bogonposoaa ¢ 501 no 1000 M T.4,).
Homepa Konozues LenecoobpasHO OTMeYaTb B HaType KPacKOM Ha KpbIWKax JtOKOB UAWN cTeHax 6au3
PacnoNoXKeHHbIX 34aHUMN.

5.2.20. [na noucKa 3acbiNaHHbIX KONOALEB, NPU HEobXoAMMOCTN, MOryT ObiTb MCMO/b30BaAHbI
Npub0opPbI, OCHOBAHHbIE Ha NPUHLMMNE MeTaJlIouCKaTens.

5.2.21. O6bcnenoBaHMe NoA3EeMHbIX KOMMYHUKaUMIA B Konoguax 1 wypdax BbINOAHAETCA C Le/bto
onpegenenHus:

Ha3Ha4YeHMA NoA3eMHON KOMMYHUKaLMW;

AnameTpa n maTepuana Tpyb, KonmyecTtsa Tpyb v Kabenel, mecta Ux NpucoeanHeHui, BBOAOB U



BbIMYCKOB;

HanpaB/IEHNs CTOKA CAMOTEYHbIX KOMMYHUKaLMN.

5.2.22. FabapuTbl KONOALEB U Kamep ANA NOCNeAyHOLWEro HaHeCeHMA Ha NaH onpeaensarT, ecam
MX NAoWaab B HaType He meHee 4 M2 Npu cbemke B macwTtabe 1:500 n 9 m2 - 1:1000. Mpu cbemKax B
macwTabax 1:2000 1 1:5000 rabapuTbl KONOALEB M KaMep He onpeaenstoTcsa.

5.2.23. MNpun npounssoacTBe cbeMoK B macwTtabax 1:500 n 1:1000 cneayeT BbINOAHATb NAHOBYIO
NPMBA3KY BCEX BXOAALLNX U BbIXOAALLMUX MPOKNAAO0K, PAasMELLLEHHbIX B KONOALE AN Kamepe.

[na atoro Heobxoanmo:

CNPOEKTUPOBATb LEHTP /IFOKA HA MIOCKOCTb PaCnoJIOKEHUA NPUBA3bIBAEMbIX MPOKNAAOK;

BW3yaZIbHO HAMETUTb U CMIPOEKTUPOBATL HA Ty YKe MJIOCKOCTb OPUEHTUPHYIO IMHUIO OT NPOEKLU MK
LEeHTpa /JloKa B HanpaB/ieHMM NpuBA3bIBaeMoro TpybonpoBoda WAM Kabena, MCNonb3ysa CMeEXKHble
KONOALbI UNW BHELUHWE NPU3HAKKU HA/IMUYMA NOA3EMHbIX KOMMYHUKaLU;

M3MEpPUTb KpaTyalline paccToAHUSA OT OPUEHTUPHOM IMHUN A0 TOUYEK NepeceyeHmn NPoKNaaKm co
CTEeHaMM KoJioAua, a TaKKe 40 BO3MOXKHbIX M310MOB TpybonpoBoaa BHYTPU Konogua.

MpuBnaska Tpyb (Kabenelt) B Kpyrabix KONoALAX, @ TaKXKe B TaKUX, r4e NPoKAagKN NpoxoaaT yepes
Konogel, 6e3 nsmeHeHMA HanpaB/eHNA, NPOM3BOAMTCA Ha NOBEPXHOCTN 3eMN. N5 3TOro Hafo BbIHECTU
Ha MNOBEPXHOCTb 3eMJIN HanpasaeHue Tpybbl UAK NOTKA Ha COCeAHUIN KONOAEL, U U3MEPUTb KpaTyailuee
paccToAHME OT 3TOr0 HanpaBAEHMA A0 LLEHTPA JItoKa.

B Konoguax Ttennocetn, kabenbHon U TenedOHHOW KaHa/M3aUUKM NPUBA3LIBAIOTCA BXoAdAWME U
BbIXOAALLME KaHa/bl NN NONOXKEHUE OCEN KpalHUX Tpyo.

Ecnn Kamepa obopyLoBaHa ABYMA NHOKaMM, TO K LLEHTPaM JItOKOB c/iegyeT NpMBA3aTbh BHYTPEHHUE
CTEHKM Kamepbl, OT KOTOPbIX 3aTeM OTCUMTbIBAIOTCA BCE PACCTOAHMA [0 BXOAAWMX (BbIXOOALLUX)
NPOKNA[0K.

5.2.24. NMpw ob6cnegoBaHNM KOJIOALEB U3MEPALIOT BHELLUHWE AMaMeTpPbl TPYD, a B NoJieBble XKypHa/ibl
3aMnuCbIBAlOT BHYTPEHHWE AMaMETPbl WM YCAOBHbIA npoxod. Mpu aTom Kaxagown Tpybe npupaaertcs
YC/IOBHbIN NOPALAKOBbIM HOMepP dl, 2 n1.4. U3smepeHuna anameTpos Tpyb Npon3BOAAT METaNNMYECKOM
PYNETKOM UM CNeunanbHbIMU NPUCNOCOBAEHNAMM.

5.2.25. Mo cneumanbHOMy 3a4aHWUIO, WMCNOAb3YS AaHHble 3KCNAYATUPYIOWMX OpraHM3aLnii,
onpeaensoT MapKy Kabens, onpegenatowyo matepman U3roToBJEHUSA, YAC/IO U CeYEHME KN Kabens, a
TaK¥Ke HanpsKeHue Toka. MepBaa 6ykBa mapku obosHauyaeT maTepuan obonoukn (C - cBMHLOBaA, A -
aNtoMnHKeBasn). BpoHnpoBaHHble Kabenn umetoT mapky Cb unu AB, ecnm Kabenb U3roToBAEH N3 Meau
*un, u ACB - 13 antomumHua. Yncno *Kua n cedeHne Kabena, a TakKe HanpsrKeHue TOKa yKasbiBaeTcs
umdpamun (Hanpumep, Kabenb Cb3x185 mm2 - 3 KB - 310 BpPOHMPOBAHHLIN Kabenb CO CBMHLIOBOM
060/104KOM, COCTOALLMIN U3 TPEX KM MeZHOro nposoaa cedeHnem 185 mMm2, No KOTOPbIM TeyeT TOK
HanpaxeHnem 3 KB).

5.2.26. [laHHble, nony4yaemble Npu ob6cnefoBaHUN KOOALEB, BKAOYAsA Pe3y/bTaTbl NPUBA3KM TPyO,
Kabenel 1 KaHaNoB K LEHTPY JIt0Ka, ciegyeT NoMeLLaTh B XXypHan obcnenoBaHMA Konogues.

5.2.27. Ha ocHoBe maTtepunanos obcnenoBaHmA KOMOALEB M APYIMX BCNOMOTraTe/IbHbIX MaTepuanos
COCTaB/IAIOTCA CXEMbl PEKOTHOCLMPOBKM. Ha cxemy peKOrHoCcLMpOBKM MO 3aBepllieHnn obcnesoBaHmn
cnefnyet HaHOCUTb BCE KOMOALUbI C UX HOMEPAMM, a TaKXKe 34aHWA U COOPYXKEHMA, CBA3aHHble C
NOA3EMHbIMN KOMMYHUKaUMAMKU. MpU 3TOM YKasbiBalOTCA HasHayeHue W auameTpbl Tpyb (4mcno
Kabeneit). Ob6cnenoBaHHbIE KONOAUbI COEAMHAIOTCA MeXAy COboi NMHUAMM B TexX C/ydasax, Koraa gns
3TOro AaHHbIXx obcnefoBaHWs AOCTaTOvyHO. B 3aBeplweHHOM BMAE CXema OTPEKOrHOCLIMPOBAHHbIX
NnoA3eMHbIX CETEN COCTaBAETCA NOC/e OKOHYaHMA PaboT NO NOMUCKY NOA3EMHbLIX KOMMYHUKALUMIA.

5.2.28. HuBennpoBaHWe MNoA3emMHbIX KOMMYHWKaLMIA BKAOYaeT onpegeneHne BbiCOT obevaek
(Bepxa 4yryHHOro Ko/bLa J/lOKa KoNoAUa), 3eMIM UAM MOLLEHMS Y KONoAua, a TaKXKe BbICOT
pacnonoXeHHbIX B Kosogue Tpyb, kabenei n KaHanos.

Mpu cbemKax B maclTabax 1:500 - 1:5000 BbicoTbl obeyaek onpenenadT M3 pesynbTaTos
TEXHUYECKOro (reomeTpuyeckoro) HMBEAMPOBaAHMA MO ABYM CTOPOHam pelku. [donyctumoe
pacxoXaeHne Mexay NPeBbILEHUAMN, NONYYEHHBIMU MO ABYM CTOPOHAM PEKU, HE A0NXKHO NpeBbilaTh
10 mm.

BbicoTbl 3emnu (MoLeHKsA) y Kosloaues onpeaenatoT No 04HOW CTOPOHE peirKu.

Pe3ynbTaTbl HWBENMPOBAHMA, €C/IM OHO BbLIMNOJIHAETCA He B MNpPOLECcce KOOpAUHWUPOBAHMUSA,



3aMNnCbIBAlOTCA B XKYpHan TeXHWYECKoro HuBenuposaHua. [lorpewiHocTb onpeaeneHus  BbiCOT
KOMMYHUKaLWM He AoNXKHaA ObiTb 60nee 10 mm.

B Konoauax noA3eMHbIX KOMMYHUKaLWUIA Pa3IMYHOrO Ha3sHaYeHUs HUBE/IMPOBAHMIO NoAaeKaT:

B CaMOTEYHOI KaHanM3auum (BOAOCTOKAX W ApeHa)ke) - AHO N0TKa, B NepenagHbiXx Koaoauax,
Kpome TOro, onpeaenserca BbiCOTa HM3a BXoaAawmx Tpy6;

Ha TPYOHbIX MPOKAaZAKax - Bepx TPyd, NpyM Hannumm Bpe3oK TPyb HA pasHbIX YPOBHAX creayeT
onpeaenaTb BbICOTbl KaXKA0M NpUMbIKatoLLeN TpyObl;

Ha TEeN/J0CeTAX, NPOOXKEHHbIX B KAHANax, - BEPX U HU3 KaHana. Mpu HanM4YMKM B KONOALLE KaHANoB
pa3Hbix rabapmuToB NN NPUMbIKAIOLWLMX HA Pa3HbIX YPOBHAX CneayeT onpeaenaTb BbICOTbl BEPXa M HU3a
KaXKg0ro KaHana;

Ha KabenbHbIX CETAX - MECTO MepeceyeHus Kabens co cTeHKamu KaHana. [Mpu Hanuumm nyyka
Kabenel, pacnosoKeHHbIX B BEPTMKa/NbHOW MNOCKOCTWU, CAeayeT OnpeaendTb BbICOTbl BEPXHEro u
HUXHero Kabenen. Ecnm nyyok Kabenei pacnosoKeH B KaHase, TO ONpPeaenstoT BbICOTbl BEPXa U HM3A
KaHana.

Pe3ynbTaTbl onpeaeneHma BbICOT KOMMYHMKALWI 3aMMUCbIBALOT B *KypHan o6cnenoBaHMA KONOALEB.

5.2.29. Mo cneynanbHOMY 3a4aHUI0 ANA Lesiel PeKOHCTPYKLUN U MHBEHTAPU3aLLMKN BbINOHSOTCS
AeTanbHble 06cne0BaHMA U HUBEIMPOBAHUE MNOA3EMHbIX KOMMYHUKAUNA.

B oononHeHWe K NnpuBeAeHHOMY Bbille cOCTaBy paboT npu obcnenoBaHMM NpoussoauTca obmep
BHYTpPeHHMX rabapuTtoB Konoaues (Kamep) ¢ NPUBA3KON K OTBECHOW NMHUK, NPOXOAALLEN Yepes LEeHTP
JIOKA, M K HanpaB/EHUAM Ha CMEKHble Konogubl. Obmepy Tak:Ke NoAsiexkaT KOHCTPYKTUBHbIE 3/IEMEHTbI
TpybonpoBoaos u Kabenei n nx pacoHHble Yactu. MNpu HUBEMPOBAHUN ONpPEaeN AT OTHOCUTE/IbHO
obeuyaiiku BbICOTbI BCEX BXOAALLMX B KO10AeL, (Kamepy) U BbIXOAALLMX U3 Hero Tpyb, Kabenei n KaHanos.

JaHHble [eTanbHO BbIMNOJHEHHbIX OOMEPOB W HUBEAMPOBAHWUA 3aAMUCLIBAIOTCA B KYpPHan
AeTanbHoro obcnefoBaHUA KONOALEB.

Mo maTepuanam geTtanbHoro obcnenoBaHNA COCTABAAIOTCSA YEPTEKN KONOALEB B 3-X NPOEKUMAX B
macwTabax 1:50, 1:20.

5.2.30. MoucK nogsemHblX KOMMYHMKaUMi BK/OYaeT ¢UKCcauMM MUHMMYyMa (MakcMmyma)
HaNPAMEeHHOCTU MAarHUTHOTO MOJIA.

Buabl M TEXHUYECKME XapaKTEPUCTUKM NPMOOPOB NOUCKA NOA3EMHbIX KOMMYHUKaLMIA NpUBELEHbI
8 MNpunoxeHun E.

5.2.31. MNorpewHocTb onpeaeneHns NaaHOBOrO M BbICOTHOTO MONOXEHUS KOMMYHMKaUMA U3-3a
HETOYHOCTEN OPUEHTUPOBAHUA aHTEHHbI 3aBUCUT OT KOHCTPYKL MU NPUEMHOIO YCTPOMCTBA U HEN3HEKHbIX
CNly4aiHbIX NOrpeLHOCTEN YCTaHOBKM HabnogaTenem aHTEHHbI B 3a4aHHOE MNOJIOMKEHME.

Oxnpaemble norpewHoOCTn OpUeHTUpPOoBaHNA aHTEHHbI NpU onpegeneHnn naaHoOBOro ( ) n

M
BbICOTHOTO (") NONOMKEHNA KOMMYHUKALLMIA MOXKHO NPeABbIYUCAUTL MO cneayowmnm popmynam:

M :2h-%

7’

roe h - rnybuHa 3a10XeHMA 0CU OTbICKMBAEMbIX KOMMYHUKaL M, CM;

m, .
- NOrPeLHOCTb YCTAHOBKM aHTEHHbI, BblparKeHHasA B BUAE TMHEMHONO CMELLEHNA ee KOHLA OT

33@aHHOTIO MNONOXKEHMA (BEPTUKANBHOIO NpW onpeaeneHnn NA1aHOBOrO NOJIOXKEHUA UAK nog, yraom 45° K

NOBEPXHOCTM 3EM/IN NPU ONpeaeeHnI rybuHbI 3a/10KeHNs).

m, N

Mpwu pacyeTax BEANYMHY NPUHUMAIOT paBHOM 1 cm;

| - AnnMHa dyThspa aHTEHHbI, CM.

5.2.32. NorpewHocTn GMKcaLUN MUHUMYMA HaNPAXKEHHOCTM MarHUTHOTO NOAA NPeABbIYUCAAOTCA



no ¢opmynam:

m =5-10"°h*
m =14-10"h>

m m
rae ", T - norpewHocT OMKcaLMM MMHUMYMA HaNpAKEHHOCTWM MArHWTHOrO MoAA npu

onpeaeneHnn COOTBETCTBEHHO M/IAHOBOIO M BbICOTHOTO MOJIOXKEHUA KOMMYHUKALMI, CM;

h - rnybuHa 3a10KeHMA 0CM KOMMYHUKaLUA, CM.

Mpumeyanua. 1. Mpy NOUCKE NOA3EMHbIX KOMMYHMKAUMIA C FNyOUHOW 3aM0XKeHus Ao 3 M
NOrpewHoCTM OPUEHTUPOBAHMA aHTEHHbI ONPEeAENAoT TOYHOCTb NOTyYaeMblX Pe3y1bTaToB.

2 -1
2. KoadduumeHT npu h nmeet pasmepHoctb M

5.2.33. TOYHOCTb MOWCKA 3aBMCUT TaKXKe OT KOMMJEeKca YCAOBWUI: 6AaronpuATHbLIX MU
HebnaronpuATHbIX.

K 6naronpusaTHbIM OTHOCATCA TaKMe YCNOBMA MOMCKA NOA3EMHbIX KOMMYHUKAUWIM, Korga umeet
MEeCTO coMeTaHue creayrolmnx GakTopos:

CMENHbIE KOMMYHMKALMN PACMOIOXKEHbI OT OTbICKWBAaEMOW TPacCbl Ha PacCTOSHUM He MeHee
[ABOMHOW rNyO6UHbI UX 3a/10KEHUS;

OTbICKMBAEMAA KOMMYHUKALMA HE MMEET rasibBaHUYECKOM CBA3SU CO CMEXHbIMKU Yepe3 obuime
META/I/INYECKNE KOHCTPYKLMKN B KOTE/bHbIX, HACOCHbIX CTAaHLMAX U T.4,.;

OTbICKMBaEMaa KOMMYHUKaLMA HE UMEET OTBETB/IEHMI TPyD paBHOIO MAM BO/bLIETO AMAMETPA;

YPOBEHb MHAYCTPUA/IbHBIX MOMEX MEHbLUE YPOBHA NOJE3HOro CUrHana.

Ecnn Ke cme)KHble KOMMYHMKaUUKW PacnofioXKeHbl OT OTbICKMBAEMOM Ha pacCTOAHUMU MeHee
OBOMHOM ryBUHbI ee 3a10XKEeHUA UKW YPOBEHb NMOMEX BblLLE YPOBHA MNOAE3HOIO CUrHana U T.4., TO NOUCK
NoA3eMHbIX KOMMYHUKALWUIN BbINOAHAETCA B HEGNAronpuUATHbIX YCI0BUSAX.

5.2.34. TOYHOCTb MOWMCKA NOA3EMHbIX KOMMYHMUKaLMIA, PACMONOMKEHHbIX B 61aronpuUATHbLIX
YCNIOBUAX, XapaKTepusyeTca cieayowmmm Gopmyiamm:

m, =0,075h

m, =0,13h

roe m, " M, - cpeaHue KBagpaTHyecKme NorpewwHocTi onpeaeneHms NoaoXKeHUa KOMMYHMKaLMIA
COOTBETCTBEHHO B M/IaHE U NO BbICOTE, M;

h - rnybrHa 3a710KeHMA 0CM KOMMYHUKaUNUK, M.

dopmynbl moryt 6biTb MCNOAb30BaHbl ANSA npeapacyeTa TOYHOCTM MOMCKA MNOA3EMHbIX
KOMMYHWKaLUWNIA, 3a10KEHHbIX Ha ry6uHy o 3 m.

5.2.35. TOYHOCTb MOMCKA MNOA3EMHbIX KOMMYHMKALMIA, PACMNONOMKEHHbIX B HebnaronpuATHbIX
YCNOBMAX, B OCHOBHOM 3aBMCUT OT MJOTHOCTM MX pasmelleHns. Ecam  paccToaHve mexKay
KOMMYHUKauuamm 6onee rnybuHbl MX 33/103KeHWUs, TO MOTPELUHOCTU OonpeseneHns MX MAaHOBOro
MOJIOXKEHUA MPAKTUYECKM PaBHbI MOJIYYEHHbIM B 61aronpuAaTHbIX ycnosusax. MNpu bonee naoTHOM
PacnonoXKeHUM KOMMYHUKALMUA MMEIOT MECTO 3HAUUTE/IbHbIE BE/IMUYMHBI MOrpewwHocTen, gocTuratowme 1
M, YTO AB/IAETCS CNEACTBMEM WMCKaXKatOWEro B/IMAHMA C/IOXKHOTO MarHWTHOTO NOJA, BO3HMKAIOLWEro B
C/lyyae napasnefbHO MPOIOKEHHbIX KOMMYHUKaUMA. [lOrpewHocTM BbICOTHbIX OMpeaeseHnin B
OCHOBHOM 3aBWCAT OT BE/IMUMHbLI TYOUHbI 33/I0KEHUA OTbICKMBAEMbIX KOMMYHUKaUWMA, a camwu
MOrpeLwHoCTM B CPeAHEM He NPEBbIWAOT BEMYMH, NoJyYaeMblx B 61aronpuATHbIX ycaosusx. Mpu aTom
HeobXxoAMMO NpPOM3BOAMTL U3MepeHWe T[NYyOWH 3a/l0XKEeHUs B  CTOPOHY, MPOTUMBOMOJIONKHYIO
MECTOMO/IOKEHMNIO CMEMKHBIX KOMMYHUKALLUA.



5.2.36. [JanbHOCTb MOWMCKA WM AJMHA y4acTKa Tpaccbl, YBEPEHHO OMpPeaensiemMoro ¢ OAHOWN
NMOCTAHOBKW reHepaTopa TpyboKabenenckaTens, U3IMeHAETCA B LUMPOKMX Mpesenax B 3aBUCMMOCTU OT
uenoro paga GakTopoB, cCpeau KOTOPbIX PEeLIAoWMM  ABAAETCA YPOBEHb MNOMEX, BbI3BaHHbIX
NMOCTOPOHHUMM UCTOYHMKAMM MEPEMEHHOr0 TOKa. B 61aronpuATHbIX YCAOBUAX LANbHOCTb NOMCKA B
cpeAHem He npeBblwaeT 1 Km, a B HebnaronpuATHbIX - 0,2 KMm.

5.2.37. ®uKkcauma mMHMMyMa (MakcMmyma) curHana Haj, ocbio Tpacchl (M Npu onpeaeneHun ee
rny6uHbI 3a/10KeHMA) NPOU3BOAMTCA NPU HEKOTOPOK NoJI0ce HeonpeaeneHHOCTH, B Npeaenax KoTopoli
BbICOTA TOHA CWUrHAfa M3MEHAETCA He3aMeTHO ANA Cayxa Habaogatens uan M3MEeHeHUA CurHana
HaXoZATCA HUXKE Nopora YyBCTBUTENLHOCTM CTPENOYHOro MHAMKATOpa. BennumHa pacctoaHua mexay
CMEKHbIMW TOYKAMM MArHUTHOIO MNOASA, NMPUHASNENKALWMMNU OAHOM NAOCKOCTU, NEPNEHAUKYAAPHOM K
HanpaBfEHMUIO KOMMYHWKaLMK, TAe MMEeT MECTO yKasaHHasa HeonpeaeneHHOCTb, Ha3blBalOT LWMPUHOM
MUHMMYMA (MaKcMmyma).

[na nocnepytowen reoae3nyeckon NPMBA3KK TOYKY HAa MECTHOCTM, COOTBETCTBYIOLLYHO NPOEKL MM
OCU KOMMYHMKAUMWN, HAMEYAIOT B CepesMHe WUPUHbI MUHUMYMA (Makcumyma). EcTeCcTBEHHO, YTO Yem
OHa MeHble, Tem C 6onbleld TOYHOCTbIO MOMKHO OnNpeaensATb MNJAaHOBO-BbICOTHOE MNOJIOMKEHUe
KOMMYHMKaLMW.

5.2.38. Mouck noa3emMHbiX KOMMYHWKAUMIA pPEeKOMEeHAyeTcs BbIMO/HATL B Npefenax 30Hbl
YBEPEHHOro MNpPOCAYLWMBAHUA, T.e. TaKOrO pPacCTOAHWA OT reHepaTopa [0 TO4YEK OTbICKUBAaEeMOW
KOMMYHUKaUMK, B Npeaenax KoToporo WupmnHa MMHMMYMa (MakCMMyMa) He NpeBbIWaeT:

0,2 m - Npu cbemKax B macwTtabax 1:500 n 1:1000;

0,5 m - Nnpu cbemkax B maclwTtabax 1:2000;

1,0 m - npu cbemKax B MmacwTabax 1:5000.

Mpwn cobntogeHnn yKasaHHOWM 30Hbl YBEPEHHOIO MPOC/AYLIMBAHMA TOYHOCTb MOWMCKA NOA3EMHbIX
KOMMYHMKaLMIA, PACNONIOKEHHbIX OT CMEMKHbIX C HAMM HA PAacCToAHMK, Bonbliem raybuHbl 3a10XKeHUA
OTbICKMBAEMbIX KOMMYHWKaLLMI, yA0BAETBOPUTE/IbHA AN COCTAB/IEHMA NAAHOB B MacluTabax:

1:500 - npu rnybuHe 3a10XKeHMA f0 2 M;

1:1000 - npu rnybuHe 3anoxeHnsa 4o 3 m.

Ona coctaBneHna nnaHos B MacwTtabe 1:2000 n menbye pesynbTaTbl NOMCKA NOA3EMHbIX
KOMMYHMKaLMI, BbINOSHAEMOTrO B NpeAeaX COOTBETCTBYOLLMX 30H YBEPEHHOIO NPOCAYLWMBAHNA, MOTYT
6bITb UCNONBL30BaHbl 6€3 OrpaHNYeHUi rNyOUHbI 3a10XKEHUA U NAOTHOCTM PasMeLLEHUA OTbICKMBaEMbIX
Tpacc.

5.2.39. K paboTe no noucky nogsemHbIX KOMMYHUKAUMMN C nomoLibto TpyboKabeneuckaTtenei
cnefyeT npuctynaTb NO 3aBeplleHnn 06cief0BaHNSA KONOALEB NOA3EMHbIX KOMMYHUKaLMINA.

5.2.40. CopeprkaHue paboT No NOMCKY NOA3EMHbIX KOMMYHUKALLMIA BKAKOYAET:

OTbICKMBAHUE mecTa ana Hanbonee ONTMManNbHOro pa3meLLeHuns KOMMN/EKTa
Tpybokabeneuckatens;

MOHTaX 3/IEKTPUYECKOM CXEMbI, COOTBETCTBYIOLLEN NPUHATOMY METOAY MOUCKa3;

npoBepKy PaboTbl BKAOUYEHHbIX reHepaTopa U NPUEMHOrO YCTPOMCTBa;

OTbICKMBAHUE MPUEMHbIM YCTPOMCTBOM KOMMYHWMKAuui ¢ duKcaumen ee NAaHOBO-BbICOTHOMO
NOIOXKEHMA.

Kak npaBuni1o, MOMCK KOMMYHWUKALUMIA OCYLLLECTBAAETCA NO METOAY MUHUMYMa, @ METOA, MaKCMMyMa
NPUMeHAEeTCA 414 PEKOrHOCLLMPOBOYHbIX Liefel UM KOHTPOS.

MpumeyaHue. ToyHana PpUKCaLMA NNAHOBOIO MOJIOKEHMA TPACCbl NPOM3BOAMTCA, KOrga aHTEHHaA
Hanpas/ieHa NepneHANKYAAPHO K NOBEPXHOCTU 3EM/IM, B TOUYKE PUKCALUM UMEET MECTO YETKUI MUHUMYM
CWUTHasa, a BJIEBO M BMPABO OT HEE CMIHAJ1 3aMETHO YBENIMYMNBAETCA.

5.2.41. Ona namepeHua raybuHbl 3a/10XKeHMA 0CK Tpacchl caeayer:

OTMETUTb TOUYKY NPOEKLMMN OCK TPACChl HA MOBEPXHOCTN 3eM/Iu;

NoBepHYTb NPUEMHYIO aHTEHHY TaK, 4Tobbl OHa Hblna obpalleHa K Tpacce U cocTasasna yron 45° K
NoBEPXHOCTU 3eMAN;

HEe W3MEeHAA YKA3aHHOM OPMEHTUPOBKU  aHTEHHbI, MEPEeMecTUTbCA B  HanpaBiAeHWUM,
nepneHaANKYNAPHOM K Tpacce, A0 MecTa MMHMMYyMa CUTHanAa, NPy 3TOM AajibHellne nepemelleHuma
aQHTEHHbI K TPacce UM OT Hee A0JIKHbI CONPOBOXKAATHCA YCUNEHUEM CUTHANA;

OTMETUTb TOYKY, COOTBETCTBYHOLLYIO MUHUMYMY CUTHA/A, U USMEPUTL PY/IETKON PACcCTOAHME MeXaY



3TOM TOYKOM M NPOEKL et ocx TPacchbl.

AHanornyHble AeNCcTBUA BbINOMHAIOTCA M NO APYrytd CTOPOHY Tpaccbl C B3ATUEM CpeaHero
pe3ynbTaTa. MNpu dMKcaunum MUMHUMYMa aHTEHHY cneayeT AeprKaTb B 2 - 5 CM OT NOBEPXHOCTU 3eM/IN.

5.2.42. Bo Bpemsa ABUXeHMA MO Tpacce HabnloaaTesib A0MKEH PYKOBOACTBOBATLCA HaaMyMem
3BYKOBOFO CUFHana CUMMETPUYHOM OopMbl MAM MOKa3aHUAMW MUKPOaMMNepMeTpa, COMnocTaBassA
pe3ynbTaTbl NPUOOPHOro MOUCKA C BHELIHUMW NPU3HAKAMU CeTel, TEXHOIOTMYECKMMU CBA3SMU MeXKay
CETAMU U APYTMMU COOPYKEHMUAMM.

Habntopgatenb A0MKeEH NpeKpalaTb AaNbHENALWNI NOUCK, KOrAa Y HEro BO3HWKAOT COMHEHMA B
[0CTOBEPHOCTU MPUHMMAEMOTO CUTHaNa. B OCHOBHOM 3TO BO3HMKAET B C/ly4asx Koraa:

aMNAUTYAa CUrHaMa YMEHbLUMAACh HACTONbKO, YTO LWMPUHA MMHUMYMA NpeBbIAeT 33a4aHHYIO0
BE/IMYMHY NPU CbeMKe AaHHOTo mMacwTaba;

pe3ynbTaTbl NPMHBOPHOro NoMcKa, No CyLwecTsy, NPoTUBopeYaT 6071ee 060CHOBaHHbLIM NPOEKTHbLIM
NN TEXHONOTMYECKMM AaHHbIM, @ TaK¥Ke BHELWHMM NpU3HaKam ceTel;

MUWUHUMYM CUIHa1a HE MOMKET BbITb OnpeseneH 13-3a BbICOKOTro YPOBHA NMOMEX;

MmeeT mecto GUKcaUMA Pe3Ko HECUMMETPUYHbBIX MUHUMYMOB.

5.2.43. Habnwogatenb [0/MKEH MN0Ab30BaTbCA CAEAYOWUMM  METOAaMM KOHTPO/S MOMCKa
NnoA3eMHbIX KOMMYHUKaLUIA:

MaKCMMyMa - TOYKE MUHMMYMA 06A3aTeNbHO [0/KEH COOTBETCTBOBATb MAaKCUMYM CUTHANa;

U3MEPEHMEM TNYOUHbI 3a/10XKEHMA - NPU MPABUIbHOCTM ONPEAesieHMA NAaHOBOrO NONOXKEHUS
TPACChl, PACXOXKAEHUSA MEKIY PACCTOAHUAMMU B NaHe, U3MePEHHbIMM Mo 06e CTOPOHbI OT NPOEKLUN OCK
KOMMYHUKaLUKU, HE AONXKHbI npeBbiwaTtb 15 - 20% rnybuHbl 3a10XKeHUSs;

NOMUCKOM 0COBEHHO CNOXKHbIX YH4AaCTKOB C ABYX PA3HbIX MECT YCTaHOBKW reHepaTopa.

5.2.44. MowncK NoA3eMHbIX KOMMYHUKaLMA MOXKET BbINONHATLCA B UMMY/IbCHOM UM HEMPEPbLIBHOM
perxnme paboTbl reHepaTopa. Mpy MMNYNbCHOM PeXKMME YBEIMYMBAETCA CPOK IKCMNYyaTaLUM 31eMEHTOB
MUTaHMA; MMNYIbCbl 3BYKOBOIO CUIHANA Ay4lle PasMYatoTca Ha GOHE BbICOKOTrO YPOBHA NMOMEX.

5.2.45. ®uKcauma n1aHOBOrO NOIOXKEHMA OTbICKMBAEMOM TPACChl BbINMOJIHAETCA Ha Yyr/lax NoBOpPOTa
N NPAMOJIMHENHbIX y4acTKax. PUKcauma yrnos NnoBopoTa NPOM3BOAMTCA CAEAYIOLMMN METOAAMM:

Npw OTbICKMBaHMM TPYHONPOoBOA0B ManbiX (40 200 Mm) gMameTpos, a B MacwTabax 1:2000 u 1:5000
Bcex TPybonpoBoAoB, MeCTO yr/ia MOBOPOTa PUKCMPYETCA METOAOM ABYX CTBOPOB;

ANA CbeMKn B macwTtabax 1:500 n 1:1000 TpybonpoBoaos 601600 AnameTpa, UMerLWmX Yribl
nosopoTa 90°, cneayeT OMKCMpPOBATb HA4yano, CepeguHy M KOHeL, KpuBOM nosopoTa. [na 3Toro
HabsogaTenb AOMKEH NepemelLaTtb NPUEMHOE YCTPOMCTBO MO NNHUAM, HOPMabHbIM K HanpaBAeHUIO
KpuMBOW NOBOPOTA.

durKcauma ToueK Ha NPAMOIMHENHBIX y4acTKax NPoM3BOAMTCA Yepes paccTonaHuA He 6onee: 20, 30,
50 1 100 m npu cbeMKax B maclitabax, cootsetctBeHHo 1:500, 1:1000, 1:2000 1 1:5000.

N3nombl Tpacc GUKCMPYIOTCA NPU YKAOHEHMAX PaKTUYECKOTO MNOIOKEHUA UX OCEN OT 3aMblKatoLwen
JIMHUKU Ha paccToaHuM He meHee 0,3; 0,5; 1 1 3 M nNpu cbeMKkax B MacliTabax cootseTcTBeHHO 1:500,
1:1000, 1:2000 n 1:5000.

5.2.46. Pa3pblB BO BPEMEHU MeXKAYy MOUCKOM W CbEMKOW [AOMKEH ObiTb MUHMMANbHbIM.
3aKpen/ieHne yKasaHHbIX TOYEK MOMKET BbiTb BpeMEHHbIM (Hanpumep, B BUAE HaHECEeHHbIX Ha acdanbTe
KpecTos).

5.2.47. B npouecce NOMCKa NOA3EMHbIX KOMMYHUKaLMA A01KEH 0POPMAATLCA NONEBOW XKypHan, B
KOTOPOM YyKa3blBaloTCA:

CXeMa OTbICKUBAaEMOWN KOMMYHMKALUKN C HAHECEHHBIMW TOYKaMW NPUBA3KMU;

MECTO MOAK/IIOYEHNA TeHePaTopa;

HasHayeHue, gMamMeTp U MaTepuan OTbICKUBAaEeMOW Tpacchl.

Ecnn novcK noasemHbIX KOMMYHUKaLMIA BbINOMIHAETCA Ha 3aCTPOEHHOW TepPPUTOPUK, TO XKYypHan
NMoucKa ceTen LenecoobpasHO COBMECTUTb C KYPHANOM UX CbeMKU. B 3ToM ciyyae, Kpome NpuBeLeHHOro
BbILLIE, B *KYPHa/e MOKa3bIBatOT 6/IM31EKALLYIO CUTYaLMIO U JIMHENHbIe MPOMEPbI 4,0 TOYEK OTbICKMBAEMOIA
KOMMYHUKaLMN.

Toykam CbeMKM NPUAAETCA CNAOWHAA Hymepaumsa HE3aBUCMMO OT BMAA OTbICKMBAEMbIX
KOMMYHMKaLUMIA. B KOHLLE }KypHaia cieayeT yKa3aTb 06LLYH CYMMY CHATbIX TOYEK.

5.2.48. [laHHble NONEBOro *KypHasna NoucKka NoA3eMHbIX KOMMYHWKaUMA cnedyeT MCNonb30BaTb
ONs 3aBeplUeHUs CXeMbl OTPEKOrHOCLMPOBaHHbIX CeTeld, HadyaTylo npu obcnegosaHun Konoaues. Ha



cxemy cnenyeT HaHOCUTb IMHUM NOA3EMHbIX KOMMYHMKALMIA C NPOHYMEPOBAHHbIMM TOYKaMU MPUBA3KU.

Echn ycnoBus noucKka He NO3BONAIOT BbIABUTbL C NOMOLWbIO Tpybokabeneuckatenein Bsce
KOMMYHWKaUMKM, TO  [AO/IKHO  MNpPoOM3BOAUTbBCA  WypdOBaHME C  HaAHECEHMEM Ha  Cxemy
OTPEKOTHOCUMPOBAHHbIX CETE MECTOMNONOXKEHMA WypdOB.

OKOHYaTe/IbHO COCTaB/IEHHAA CXeMa OTPEKOTrHOCUMPOBAHHbIX MOA3EMHbIX CeTel AO0JIKHA ObiTb
COr/lacoBaHa C NPeACcTaBUTENAMM IKCMTYaTUPYIOLLNX OpraHM3aumi.

MpM noucKe nNoA3eMHbIX KOMMYHWKAUMN Ha KPYMHbIX MPOMBbIWAEHHbIX MpeanpuaTuax
pekomeHAayeTca Bce paboTbl BbIMOAHATbL MO BUAAM CETEM, COOTBETCTBEHHO KOHLEHTPUPYETCA Nnoaesas
AOKyMeHTaums. Cxema PeKOrHOCLMPOBKM COCTAaBASAETCA OTAE/IbHO Ha KaXabl BUA, CETH.

5.2.49. MouCcK TOKONPOBOAALLMX NOA3EMHbIX KOMMYHUKaLMIA MOXKET OCYLLLECTB/IATLCA KOHTAKTHbIM
metogom. [lpM  KOHTAKTHOM  MeTofe  reHepaTop  Tpybokabeneuckatena  rasibBaHWM4YeCKuU
(HenocpeacTBEHHO) NOAKAOYAETCA K OTbICKMBAaEMOW NOA3EMHOM KOMMYHUKaLMK.

5.2.50. OnTumanbHaa INEKTpUYeCcKaa Cxema, COo34aBaemMasa nMnpu  KOHTAKTHOM MeToae,
XapaKTepU3yeTca caeayoWmnm:

reHepaTop YCTaHaB/AMBAETCA B HEMNOCPeACTBEHHOW 6/M30CTM OT Konoaua, wypda uau Bbixoaa
KOMMYHWKaLMM HA MNOBEPXHOCTb, A€ BO3MOMKHO ra/ibBaHUYECKOE COeAMHEHWE TreHepaTopa U
KOMMYHUKaLLNK;

C NMOMOLLbIO COEANHUTENLHOIO NPOBOAA, CHABKEHHOrO MarHUTHbIM KOHTAKTOM, obecneynBaeTcs
JKEeCTKas rasibBaHUMYeCKas CBA3b MeXAy reHepatopom W TpybonpoBogom, Ans 4yero Ha Tpybe ao
MeTaNIM4yeckoro 61ecka 3auniLLaeTcs NaoLlaaKka pasmepom NPUMepPHoO 2 X 2 Cm;

ONA  CO34aHUA  3aMKHYTOM 3JIEKTPUYECKOW LEenu reHepatop 3asemsidetca. 3asemauTesb
YCTaHAB/IMBAETCA Ha paccToAHMM 40 10 m B NepneHaMKYASPHOM K Tpacce HanpaBaeHUM.

3aszemnunTesb AOJIKEH ObiTb MOTPYKEH B €CTECTBEHHbIN FPYHT. YCTAaHOBKA 3a3eM/INTENA B OTBa/ibl
rPYHTA, NOJIOTHO Ye/ie3HbIX U aBTOMODOU/IbHbBIX I0POT, CYXOM NEeCOK, PbiX/iblA NaXOTHbIMA C0M NMOYBbI U T.M.
He co3gaeT ycnoBuii ans asdGeKTUBHOIO UCNOIb30BaHMA KOHTAKTHOTO MeToAa.

5.2.51. MecTo KOHTaKTa reHepaTopa Cc TPpybonpoBOAOM MPU HAANYUK B KOJIOALLE apMaTypPHbIX
COeIMHEHNA [O/KHO ObITb BbIOPAHO C YYETOM HaMpaBAeHMA MPOCAYLWIMBAHMA NpPU Hanbosbluel
3/1EKTPONPOBOAMMOCTH.

Mpu BblIbOpEe MecTa NOAK/IIOYEHMA reHepaTopa A0/iKeH cobnatogaTtbea npuHuMn "OoT manoro
AnameTpa K bonbliemy".

5.2.52. B 3aBMCMMOCTM OT YC/IOBMN MOUCKA NOA3EMHbIX KOMMYHUKAUWIA cneayeT perynampoBaTtb
BE/IMYMHY BbIXOAHOM MOLLHOCTU reHepaTopa TpyboKabeneuckatenss. MaKCMManbHYO BbIXOAHYHO
MOLLHOCTb LenecoobpasHoO MCNONb30BaTb MPU MOUCKE MNPOTAXKEHHbIX Tpacc WAM ANA NpPeononeHus
YYaCTKOB C BbICOKMM YPOBHEM MHAYCTPUANbHbBIX NOMEX. K YMEHbLUIEHMIO BbIXOAHOM MOLLHOCTU cheayeT
CTPEMUTLCA, Koraa TpebyeTca oCyLecTBUTb NOMCK KOMMYHUKALUWIA, pacrosioXKEeHHbIX NapanienbHo apyr
APYry Ha paccTosHUM BIMKe ABOWHOM rNyBUHbI 3aN10KeHUA.

5.2.53. TMouck KabenbHbIX JIMHUIA KOHTaKTHbIM crnocobom moKeT ObiTb OCyLLEeCTB/EH
NnoAK/NoYeHNEeM reHepaTopa K BpoHe UK Kune npeasapuTenbHO obectoueHHoro Kabens.

Mpn noaknuYeHMU reHepaTopa K BpoHe Kabens BbINONHAKOTCA Te Ke AeWCTBMA, YTO U Npu
noaKn4YeHun K Tpybonposoaam.

Ecnun nogKntoueHne reHepaTopa NPon3BOANTCA K XKune obecTtoueHHoro kabens, To HEOH6X0AMMO:

Yy O4HOr0 M3 KOHLOB OTbICKMBAaEMOro Kabesa ycTaHOBUTb reHepaTop, NOACOeAMHUTb €r0 K Kuie u
333eM/INTb;

Ha APYromM KOHUe Kabena 3a3eMaunTb KUy, K KOTOPOM NOAK/IOYEH FreHepaTop.

Mpw yKasaHHOM cnocobe NoAKAoYEeHMA CO34aETCA PAaBHOMEPHOE MAarHUTHOE NoJie No BCeln ganHe
OTbICKMBAEMOro Kabens, 4To No3BoaseT NPOU3BOAUTL YBEPEHHbIM NOUCK Kabens 3HaYNTENbHOWN ASIUHBI
(Ao 10 Kkm).

5.2.54. 2JneKTpuyecKas cxema MOXKEeT 3HauMTeNbHO OT/AMYaTbCA OT ONTUManbHoWn. [lpu
HEBO3MOXHOCTU YCTAaHOBUTb 33a3eM/INTENb B NEPNEHAMKYNAPHOM K Tpacce Hamnpas/IEHUN ero MOXKHO
OTHECTM BAO/1b TPACChl B MPOTUBOMNONOXHYIO OT HanpasB/IeHUs NPOC/YLLIMBAHMA CTOPOHY.

5.2.55. Pa3HOBMAHOCTbIO KOHTAKTHOrO MeToAa ABAseTcA meTtoa, "wnengd".

LWnend - 3To AOCTAaTOMHO A/IMHHBIN NPOBOA, C MOMOLLbI KOTOPOTo OTbICKMBaeMana KOMMYHUKaLUSA
W reHepaTop COCTaBAAOT INIEKTPUYECKYLO CXEMY.

Ucnonb3oBaHue wneda BecbMa 3GHEKTUBHO B YCNOBUAX BbICOKOrO YPOBHA MHAYCTPUANbHbIX



nomex, Korga npumeHeHne obbIMHOrO KOHTAKTHOIO MeToAa CTaHOBUTCS HEBO3MOMKHbIM. TaKune ycnosus
4YacTO BO3HMKAIOT MPU OTbICKMBAHMW KOMMYHMKAUMM BOAM3M NPOMbILWAEHHbIX 34aHWMN, HACOCHbIX
CTaHUMIM U KOTE/IbHbIX, F4e MOXHO 0OHapYKUTb BBOAbI B 34aHMA W OTbICKaTb KONOALbI, MPUHaANeXKalLne
K OAHUM U TEM e KOMMYHMKaLUUAM.

YYacToK KOMMYHUMKaALWUKM, 3aKJIOYEHHDBIN MeXAy TOYKamu MnoakadeHusa waeida, moxKeT bbiTb
yBepeHHO 3apUKCMPOBaH NPU BECbMA BbICOKOM YPOBHE NMOMEX.

Ona npumeHeHus wnenda HeobxoaMMo, YTOObI Ha OTbICKMBAEMOI KOMMYHUKALUUM ObIN AOCTYMHbI
ONA ra/ibBaHMYECKOro NOAKAOYEHUA FreHepaTopa ABe TOYKM, YAa/ieHHble ogHa OT APYroi He meHee Yem
Ha 20 m. MaKcmarnbHana gnvHa waenda pekomeHayetcsa nopaaka 300 m.

Mpu nonb3oBaHun wWneida HeobXxoAMMO 3HaTb MNPUMEpPHOEe HarfnpasieHMe OTbICKUBaeMoM
KOMMYHMKaLMW, MOCKOJIbKY MENKAY HEel W feXalwum Ha 3emne wWwnendbom [ONKHO COXPaHATbCA
paccTonHue He meHee 10 M. B npoTMBHOM Ccnyyae MarHMTHoe none, obpasyemoe BOKpYr camoro wnenda,
OKayKeTcs MOMEXOM AN1A NOMCKa KOMMYHUKaL MK,

5.2.56. Mpu noucke NogsemHbiX KOMMYHUKaUMN 6e3 MCMNOJ/Ib30BaHUSA WU HernocpeacTBEeHHOro
(ranbBaHMYeCcKoro) coeguHeHua reHepatopa Tpybokabenenckatens K OTbICKUBAEMOW KOMMYHUKaUUK
npumeHseTcs 6e€CKOHTaKTHbIN cnocob nouncka.

5.2.57. B 3aBMCMMOCTM OT MCTOYHWKA 3SNEKTPOMArHUTHOrO MNOJA MCMOAb3YHTCA Caepyowme
pa3HOBUAHOCTU HECKOHTAKTHOrO MeToAa:

NOWCK TOKOMNPOBOAALLMX KOMMYHUKaLNIA;

HaBeAEeHHOro nons;

NMOUCK TOKOHECYLLUX KOMMYHUKaLWNA.

5.2.58. BECKOHTAKTHbIN MeTOoZ, NOMCKa TOKONPOBOAALMX KOMMYHMKALMA OCHOBAH Ha MPUHLMMNE
dUKCcaUMN NepeMeHHOro 31eKTPOMArHMTHOMO NoJiA, BO3OYXX43aeMOro 3a4at0LLMM KOHTYPOM.

MpumeyaHue. 3agatowmnii KOHTYpP - 3TO reHepaTop Tpybokabeneuckatensa, Asa NOTPYHKEHHbIX B
TPYHT 3a3eMANTENA U COeANHUTENbHbIE MPOBOAA OT 3a3eMAMUTENEN K BbIXOAHBIM KeMMaM reHepaTopa.

5.2.59. BecKOHTaKTHbI1 MeToZ, MOMCKa TOKOMNPOBOAAWMX KOMMYHUKaAUMA SPPEKTUBEH NpU
cobnoaeHUn cnesyowmx yCNoBUiA:

Ha/nM4Me ecTeCTBEHHOrO rpyHTa AnA 3arnybneHuna sasemnuteneis;

OTbICKMBAEMAA KOMMYHMUKALMA U CMEXHble C HEN AONXKHbI ObiTb PACNONOXKEHDBI HA PACCTOAHMMU He
MeHee ABOWHOW rNyOUHbI 3a/10XKEHUS OTbICKMBAEMOW KOMMYHMKaLUK;

Hanpas/fieHWe, B KOTOPOM TMPOJIOXKEHA OTbICKMBAeMasi KOMMYHMKaUMA, [AOKHO  ObiTb
npezBapuTeNbHO M3BECTHO B MOJIOCE LWMPUHOM He bonee 20 m.

5.2.60. MNpn 6eCKOHTAaKTHOM METOAE MOWUCK TOKOMPOBOAALMX KOMMYHMKAUMI BbINOJHAETCA B
cnepyowen nocnenoBaTeNbHOCTH:

reHepaTop YyCTaHaB/AMBaeTcA B paboyee NONOXKEHME B MecTe, MPUMEPHO COOTBETCTBYHOLLEM
MOJIOXKEHUIO OCU OTbICKUBAEMOM KOMMYHUKaLLUW;

no obe CTOPOHbI OT reHepaTopa M Ha paccTosiHMM 40 10 M OT Hero 3arnybastoTcA 3a3eMANTENN;

nposepseTca paboTa reHepaTopa M MPUEMHOrO YCTPOWCTBA B HEMocpeacTBEHHOM 6aM30CcTU OT
MEeCTa YCTaHOBKW reHepaTopa;

Ha paccToAHUM NpumepHo 20 M OT reHepaTopa HauyMHaAETCA MOUCK KOMMYHUKaLMI MO MaKCUMyMy
WUAU MUHUMYMY CUTHANA, T.e. TaK }Ke, KaK U NPU KOHTAaKTHOM MeToe.

5.2.61. Monck noa3eMHbIX KOMMYHUKAUMIA BECKOHTAKTHBIM METOL40M PEKOMEHAYETCA BbINONHATDL
NpPY MaKCMMaJIbHOM BbIXOL4HOM MOLLHOCTU reHepaTopa, Yto obecneymBaeT HanboNbLINI NPOABUT PAbOT.

3azeMMTeNN AOJ/IKHblI OblTb MOrpy)KeHbl B TPYHT Ha raybuHy 0,2 - 0,3 m. Ecam npu stom
COMPOTUBNEHME BHELLHEN Lenu oKaxketca 6onee 600 Om, TO cnenyeT YMEHbLUUTb PACCTOAHUE MeXAY
3azeMiMTensamn. PacctosiHme mexay 3a3eMInTensiMmmn AoKHO BbiTb He meHee 2 M.

5.2.62. TOYHOCTb 6ECKOHTAKTHOIO MeTOa MOMCKA TOKOMPOBOAALLMX KOMMYHUKaLUMI TaKas e, Kak
W NPU KOHTAaKTHOM METOZE, HO Aa/IbHOCTb NMOWMCKa C O4HOM YCTAaHOBKM 33atoLLero KOHTypa B 2 - 4 pasa
MeHbLLeE.

5.2.63. NMoMCK TOKONPOBOAALLMX KOMMYHMKaLMA PEKOMEHAYETCA BbINONHATL COYETAsA KOHTAKTHbIM
MeToZ, C 6ECKOHTaKTHbIM. ECIM OTbICKMBAaEMas KOMMYHMKaALMA MMEET BbIXOAbl Ha MOBEPXHOCTb, JIETKO
JOCTYMHble ANA Ta/JIbBAaHWYECKOrO COEAMHEHMA TFeHepaTopa, TO pPEeKOMEHAYeTCA WCMNOoJb30BaTb
KOHTaKTHbIN meTog, noncka. Mpu noncke KOMMYHMKaLMI ¢ HEOONbLMM YACIOM KOJIOALLEB MU BbIXOAOB



Ha MOBEPXHOCTb U YC/IOBMAX pasMeLLeHMA KOMMYHUKaLUWUIA, NO3BONAIOWMX NPUMEHUTb BECKOHTAKTHbIN
MeToA, caAenyeT NoAb30BaTbCA STUM METOLOM.

BecKOHTaKTHbIN MeToA NOMCKa TOKONPOBOAALLMX KOMMYHUKALMN peKoOMeHAYETCS MCNO/b30BaThb
ONA OTbICKMBAHMA YAaCTMYHO HapyLIEHHbIX KOMMYHMKaLUMK, GaaHUEeBbIX U pacTpybHbIX TpybonpoBoaos,
Kabenein, umerowmx obpbIBbl, U Ap.

5.2.64. Pa3sHOBUAHOCTbIO OECKOHTAKTHOrO METOAa MOMCKa TOKOMPOBOAALUMX KOMMYHWUKaLMA
ABNAETCA MeToA, A/IMHHOIO Kabena (anvMHa npaktuyecku ao 100 m).

3aszemneHne Kabens npou3BOAMTCA 3a3eMAUTENAMM, PACMONIOKEHHBIMW APYr OT Apyra Ha
pacctoAaHun 20 - 30 m. ObLLee KOANYECTBO 3a3eMnTesIel He AO/IXKHO ObITb 6onee WwecTn. 3asemantenm
NoAcCOeAMHAIOTCA NapasieNibHO K Kabesto 1 NOorpyKatTca B €CTECTBEHHbIN FPYHT Ha rnybuHy ao 0,3 m.

Kabenb opueHTUpyeTcs B KPecT HanpaBieHWIo KOMMYyHUKauui. Ecnam Ha ydactke pabot
KOMMYHMKaLMW NPONOXKEHbI APYT OT ApYra Ha PacCToAHUM He 6amnKe 10 M, TO OHU MOTYT BbITb BbISIBAEHbI
C O[HOW yCcTaHOBKM 06opyaoBaHuA (reHepaTopa, Kabena u 3a3emanTenein) Ha NAoLaam 8 ra c TOYHOCTbIO,
[0CTaTOYHOW Ans Tonorpaduyeckon cbemkm B Mmaclitabe 1:1000 u menbye.

5.2.65. MNoucK anekTpokabenen, HaxoAALWMXCA No4, Harpy3Kon, NPoM3BOAMUTCA METOA40M PpUKcaLUm
nepemeHHOro MarHMTHOro noss ¢ yactoton 50 Iy,

MeToa, ¢uUKCauUM NepemMeHHOro MArHUTHOrO MOAA  PEKOMEeHAYeTCA MCMnoib30BaTb A
OTbICKMBAHUA OTAENbHbIX Kabenei, pacnosioXKeHHbIX BHE 30Hbl NoMmex. NoMCK A0JIKeH NPOU3BOAUTLCA
NPMEMHbIM YCTPOMCTBOM NO METOAY MUHUMYMA UM MaAKCMMyMa CUTHana C TOMHOCTbIO KOHTAKTHOro
meToAaa.

MeTog ¢MKcaumMm nepemMeHHOro MarHUTHOrO MO MOXKHO WMCMOJ/Ib30BaTb A/1A MOWUCKA Kabenew
cnabblx TOKOB, €C/IN OHM PACNOOMKEHbI BHE 30HbI MOMEX U HanpPsKeHHOCTb MarHUTHOTO NOAA AOCTATOYHA
ON5 YeTKoro GUKCMPOBaHMA CUrHaNa NPUEMHbIM YCTPOIACTBOM.

5.2.66. TokoHenpoBogAWME KOMMYHMKALMN CAMOTEYHbIX CUCTEM MOFYT ObiTb BblIBNEHDI
WHAYKTUBHBIM METOA4O0M BBeAEHMEM AOMOJIHUTENbHOMO MPOBOAHMKA M TOKOMPOBOAALLEN MHUAKOCTU.
HanopHbie TpybonpoBoabl 4151 BbIABAEHUSA MHOAYKTUBHBIM METOA0M PEKOMEHAYETCA NPU CTPOUTENLCTBE
YK/1aZbIBaTb CO CMeLUanbHO BCTPOEHHbIMM MPOBOAHUKAMU B BUAE MEAHOro nposoaa ceyeHuem 3 - 4
MM2.

5.2.67. MeToa [AOMNONHUTENbLHOTO MNPOBOAHWKA, MNPUMEHAEMbIA AONA TOWUCKA CaMOTEYHbIX
TpybonpoBOAOB BKAOYAET MCMO/b30BaHKeE nonaaBka o6bemom 100 - 300 cm3, 3aKpenIEHHOTo C MATKUM
MeAHbIM NPOBOAHUKOM ceYeHneM He bonee 4 Mm2, 3anyCcKaemoro B OTKPbITbIA A0CTyn Tpybonposoaa B
CYLLECTBYIOWMIA MNOTOK KUAKOCTM HaA Heobxoaumyio [Ana npocaywmsaHua AnvHy. [eHepaTtop
NOAKMKOYAETCA K KOHLY NPOBOAHMKA, HAMOTAHHOMO Ha CNeLUaNnbHYI0 KaTyLwKy, U K 3a3emantento. NMounck
NnoA3eMHbIX KOMMYHMKaLMA BbIMNOJIHAETCA KaK U MPU KOHTAKTHOM crnocobe.

5.2.68. MeToa TOKONPOBOAALLEN XMAKOCTU MNPUMEHAIOT, Koraa BBeAeHME A0MN0JAHUTENBHOrO
NPoBOAHWKA 3aTPYyAHEHO. B 3TOM c/lyyae MCNoNb3yOT TpaHCMOPTUMPYEMYHO Mo Tpybe *KuAaKocTb. Mpyu aTom
B 3aBMCMMOCTM OT TOKOMPOBOAALLMX CBOMCTB XMAKOCTM MOMUCK MOMET OCYLEeCTBAATbCA ABYMS
cnocobamm.

MepBblit CNOCO6 MPUMMEHSIOT NMpPU MOUCKEe Tpacchl, MO KOTOPOW MNoAalTCA MUHEPaANM30BaHHblE
*KUOKOCTU C BbICOKOW 3/1EKTPONPOBOAHOCTbIO. B AaHHOM CalyYae B KMAKOCTb NOrPyKaroT MeAHbI IUCT C
NPUNAasHHbBIM K HemMy NPOBOAHMKOM, WMAYWMM OT reHepatopa Tpybokabeneuckatens. leHepaTop
3a3emMnatoT 0OblYHBIM MOPAAKOM, MNOAOMPAOT COOTBETCTBYIOWMIA pexum paboTbl U MNPUEMHBbIM
YCTPOACTBOM MPOU3BOAAT NOMCK KOMMYHUKAUNIA. JanbHOCTb NPOCAYLIMBAHUA MOXKET MEHATLCA B OYEHb
WMPOKNX npeaenax B 3aBUCMMOCTM OT CBOMCTB TPAHCMOPTUPYEMOM MMAKOCTM U  COCTOAHMUSA
OKPYKaloLEero rpyHTa.

Bropo cnocob ucnonb3yloT B cayyasx cnaboi 3/1eKTponpoBOAHOCTM TpPaHCNOPTUPYEeMOW
KUAKOCTU.  [na  NpocaywuMBaHWUA TaKMX KOMMYHMKAUMM nogbupaloT Takue BewectBa WM
KOHLLEHTPUPOBaHHbIE PAacTBOPbI, KOTopble, byayun A06aBNEHHBIMW K TPAHCMOPTUPYEMbBIM HKUAKOCTAM,
NpUAaoT UM CBOMCTBA 31EKTPONPOBOAHOCTU (Hanpumep, K TaKUM BeLLEecTBaM OTHOCATCA HeKoTopble
CONU, WENOUYU N KUCNOThI).

5.2.69. B pe3synbTate paboT No cbemKe nNoA3emMHbIX KOMMYHUKaLMIA B COOTBETCTBUM € Nn. 5.74 u
5.188 CM 11-104-97 gonHbl 6biTb NpeAcTaBAEHbI:

OPUTUHANbl NHXEeHepHOo-TonorpadmMyeckMx M KaaacTpoBbiX NAAHOB € Gopmyaspamu, nAaHbl
HaA3eMHbIX U NOA3EMHbIX COOPYKEHWUI, COrNAcoBaHHbIE C 3KCNAYAaTUPYIOLWLMMMN OpPraHu3aLmamu;
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ypHanbl 06cnefoBaHUA Konoaues, WypdoB NOA3EMHbIX COOPYIKEHWIA;

abpurcbl CbeMKM NOA3EMHbIX COOPYKEHWI;

3CKM3bl KONOALEB (Kamep) Npu Ux AeTanbHOM 06cnef0BaHUK;

XypHanbl 06cnepoBaHMA Kosnoaues, wypdoB nNpu AeTanbHOM 06CnefoBaHUM MOA3EMHbIX
COOPYKEHWUI;

KYPHasibl TEXHUYECKOTO HUBEIMPOBAHMSA;

abpucbl CbeMKM NOA3EMHbIX COOPYHKEHNN;

naaHbl HaA3EMHbIX M MNOA3EMHbIX COOPYKEHWUIN, COrNAcCoOBaHHbIE C  3IKCMAYATUPYHOLWMMM
opraHusaumnsamu;

KaTaziorM KOOpAMHAT BbIXOAO0B, TOMEK M YI/I0B MOBOPOTA TPACCbl U APYrMX TOYEK MNOA3EMHbIX
COOPYKEHUN;

aKTbl NOJIEBOTO NMPUEMOYHOTO KOHTPOA.

JononHWUTeNbHO NO BUAAM Ha3eMHbIX CbeMOK L0KHbI NPeACcTaBAATbLCA:

npu TaXxeoMEeTPUYECKON CbeMKE - abPUChI U KyPHabl CbEMKMU;

NpPW rOPU30HTA/IbHOM U BbICOTHOM CbeMKE - abpUChI U }KypPHabl CbEMKMU;

NPy MEH3YNIbHOM CbEMKE - CXEMA YYACTKOB CbEMKM C pa3rpadKoit IMCTOB NNaHa;

YKYPHaNbl MEH3YIbHOM CbEMKM;

Ka/IbKM BbICOT M KOHTYpoOB (3/1eKTporpaduyeckme Konum, BbIKOMMPOBKM MO PaMKaAM OKHOU U
BOCTOYHOM) NaHOB B macwTabax 1:5000 - 1:2000;

npu HasemHow ¢oToTonorpadmuyeckon Cbemre KanbKku cTepeoobpaboTKM, KOHTYPOB U BbICOT:

YPHanbl 06paboTku cTepeonap;

CBOAKM NO pamKam;

BELOMOCTM OLLEHKWN KayecTBa HEraTMBOB.

Pe3ynbTaTbl BbINOAHEHHOM TOMOrpaduUUECcKo CbEMKWU, KOHTPOAA WU NPUEMKM paboT [O0/NXKHbI
BK/1H0MATbCA B COCTaB TEXHMYECKOro OTYeTa B COOTBETCTBUM € TpeboBaHMaMM n. 5.13 CHuM 11-02-96.

5.3. CopeprkaHue 1 cocTaBNeHMe NAaHOB NOA3EMHbIX KOMMYHMKaLLMM

5.3.1. CopeprKaHne oTOOparkaeMoM Ha MAaHax MOoA3EeMHbIX KOMMYHWKaumii MHGopmauum o
COOPYKEHUAX, NPeSMETAX U KOHTYpPax MEeCTHOCTH, penbede U Ap. 3eMeHTaX MECTHOCTHU, ABAAIOLENCS
06s3aTeNnbHOM ANs pa3paboTKM NpennpPOeKTHON U NPOEKTHOM AOKYMEHTALUNUN, AO0NKHO COOTBETCTBOBATL
n.5.71 CM 11-104-97.

5.3.2. MnaHbl noa3eMHbIX KOMMYHWKAUWI ONA uenein NpoeKTMPOBAHWUA, CTPOUTENbCTBA MU
3Kcn/lyaTauMy CocTaBAAoTca B MaclTabax 1:5000 - 1:500, a B UCKNOUYUTENbHBIX CyYaax ANA pellueHus
OTAENbHbIX MHXEHEPHbIX 33434 - B maclwTabe 1:200. TpeboBaHUA K COAEP!KAHUIO MNNAHOB B MacLiTabe
1:200 onpenenatoTca cneunanbHbIM 3agaHNEM.

Bbibop macwTaba nAaHOB NOA3EMHbIX KOMMYHMKAUMI OCYLLECTBAAETCA B 3aBMCMMOCTM OT MX
L,e/1eBOro HazHa4YeHMA N 0COBEHHOCTEN CHUMaeMOM TeppuTopun. Kak npasuio, Npu coctTaBeHNM NaaHoB
NoA3EMHbIX KOMMYHUKALUN NPUHMUMAIOTCA CaeayrolmMe MacllTabbl:

1:5000 - gns Tepputopuii HepTENPOMbBICNOB;

1:2000 - gnAa cenbCKUX HacesIeHHbIX NYHKTOB;

1:1000 - gna TeppuTOpPUIA FOPOAOB, NOCENKOB M NMPOMBbILWIEHHbIX NPeAnpPUATUIA C MasI03TaXKHOM
3aCTPOMKOM M HEBONbLIOW NAOTHOCTBIO MHKEHEPHbBIX KOMMYHUKALLUIA;

1:500 - gna TeppuUTOPUN rOPOLAOB M NPOMbILLAEHHbIX NPEANPUATUI C MHOTO3TaXKHOM 3aCTPOIMKOM
NN NAOTHOM CETbIO KOMMYHUKALNIA.

Ha Tepputopum ropoaos, Ucnosb3ysa naaHbl B macwtabax 1:500 n 1:1000 nam ncnoaHutenbHble
YepTeXKM, CO34al0T MaHbl NOA3EMHbLIX KOMMYHMKauMi B MacwTabax 1:2000 mnm 1:5000 B KayecTBe
OOKYMEHTOB Y4EeTHO-CNPaBOYHOro XapaKrepa.

5.3.3. Ha nnaHax AomkHO 6blTb OTODOPAKEHO MN/AHOBO-BbICOTHOE MOJIOXEHME MOA3EMHbIX
KOMMYHUKaALMA U UX TEXHUYECKME XapaKTepUCTUKKU. [oNHOTa cofepraHWA naaHOB onpegensaerca
MacLTabom naaHa v ero LeseBbiM HazHaYeHUEM.

5.3.4. CogeprKaHue MAaHOB MOA3EMHbIX KOMMYHWKaLMIA pasgensetca Ha obuieobssatenbHoe
(onTMmanbHOE) M BbINOAHAEMOE MO CheuuanbHOMYy 33aZaHWI0 3aKasuuka. K obuieobsasatenbHomy
COAEPXKAHUIO OTHOCAT LaHHblE O MJ/IAaHOBO-BbICOTHOM MOJIOXKEHUWN, HA3HAYEHUUM KOMMYHUKALUMIA,
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maTtepuane u amametpe Tpyb M pasmepax KaHanos. o cneuymanbHOMy 334aHWIO AOMOAHUTENBHO
Npon3BogAaT cObop TEXHMYECKMX XAaPAKTEPUCTUK NO AAHHbIM 3KCMIYaTUMPYHOLMX OpraHusaumnii (Mapka
Kabenel, BeIMYMHA AABNEHUSA ra3a, HanpsaXKeHne TOKa, Be4OMCTBEHHAs NPUHAANEKHOCTb CETU U T.4.).

5.3.5. CBeaeHua obueobasatenbHOro (ONTMMANbHOrO) XapaKTepa [O/KHbl MOKa3blBaTbCA, B
6ONbLWINHCTBE C/y4aeB, HEMOCPEACTBEHHO Ha Tomnorpaduyeckux MAaHax CHUMAEMbIX TEPPUTOPUIA.
[JOononHUTeNbHbIE XapaKTEPUCTUKKU, cobMpaemble MO ChneuuanbHOMY 33a[aHWUI0, MPUBOAATCA, Kak
npasuao, Ha aybnaukatax (cneumanbHbiX NaaHax), a npuM 6OANbLIOK Harpyske - B KaTasorax,
TEXHOJIOTUYECKUX CXeMAX, ICKM3aX KOJIOALLEB.

5.3.6. Hanbonee nonHbiM cofep’kaHMeM OTAMYAlOTCA NaaHbl B macwTtabax 1:1000 mn 1:500, Ha
KOTopble B 0653aTe/IbHOM NOPAAKE HAHOCATCA:

Na1aHOBOE MNOJIOXKEHME TPACC BCEX MOA3EMHbIX KOMMYHWKaLMIA (BKAOYaAa 6esaeiicTeyrolme)
YKa3aHMeM UX OCHOBHOTO Ha3HayeHwus;

BbICOTbI 0b6evaekK, Bepxa Tpyb (4Ha NOTKOB), BepXa U HM3a KaHaNoB;

AnameTpbl U maTepuanbl Tpy6, pasmepbl KaHaNOB.

BbICOTbI 3eMNM (MOLLEHMA) Y KONOALEB UAN Kamep NPUBOAATCA, €C/IM OHU OTIMYAOTCA OT OTMETOK
obeyvaek 6onee yem Ha 0,1 M 4nA cNAaHUPOBAHHLIX TeppUTOPUN U 0,2 M - AN HECNAHMPOBAHHDIX.

KabenbHble AMHUU PasaensatoTca YCAOBHbIMM 3HaKaMKM Ha Kabenu cnaboro Toka, BbICOKOTo M
HWU3KOTrO HAMPAMKEHUS, a TAKIKE XapaKTepPU3ytoTCs YMCIOM Kabenel B Ny4YKe AU KaHane.

5.3.7. Mpu Hannumnm cneumanbHOro 3a4aHns B coaeprkaHue nnaHos B macwTtabax 1:1000 m 1:500
BK/IIOYAIOTCA Cneaytowme cBeaeHuns:

MapKa Kabens;

KosimdecTBO Tpyb B KaHanax TenaoceTy;

AaB/ieHue rasa B rasonposoaax;

HanpAXeHWe TOKA B KabesbHbIX IMHUAX U X NPUHALNEKHOCTb;

BbICOTbI BHE KO/IOALEB B MECTAX Nepesioma npoduas, HO He pexe Yyem yepes 50 m;

MECTOMNONOXKEHME 334BUMKEK, NOXKAPHBIX TMAPAHTOB, BAHTY30B U BbIMYCKOB;

MECTONONOXKEHNE 3N1EMEHTOB aHTUKOPPO3UNHOM 3aLUUTBI.

5.3.8. MnaHbl B macwTtabax 1:2000 u 1:5000, coctaBasemblie NO AaHHbIM CbEMKW NOA3EMHbIX
KOMMYHMKaLMA Ha TEPPUTOPUU CENIbCKMX HACENEHHbIX MYHKTOB WMAW HedTenpoMbIC/IOB, COAEpPHKaT
obAsaTenbHble CBEAEHMA O NOA3EMHbIX KOMMYHMKAUMUAX B TOM e obbeme, 4TOo M NaaHbl macwTabos
1:1000 m 1:500. OcHOBHble 0COBEHHOCTM MPY 3TOM 3aK/IHOYAOTCA B CAEAYIOWEM:

npu HaHEeCeHMM OAHOPOAHbIX CETel, PaCMOSIONKEHHbIX MPaAKTUYECKM B OAHOW TpaHwee (Ha
paccTosiHMM 2 M U MeHee Apyr OT Apyra), Ha NiaHe NPoBOAMTCA OA4HA JIMHUSA C YKAa3aHWEM KOAMYeCTBa
TPYO M UX ANaMeTPOB;

OCHOBHbIE TEXHMYECKME XaPaKTEPUCTUKKU (AMaMeTp M maTepuan TPyO, BbICOTbl MX 3aN0¥XKeHMSA)
BbIHOCATCA B KATaJIOrM, eC/Iv U3-3a NJI0THOCTU KOMMYHWKAUUI pa3MecTUTb UX Ha NNaHe He yaaeTcs;

OOMNONHUTE/NbHbIE TEXHUYECKME XapaKTepPUCTUKM Ha niaHbl B macwTtabax 1:2000 n 1:5000 He
HAHOCATCA M, KaK MPaBWJIO, BKIOYAKOTCA B COAEPKAHME KaTaloroB, COCTABAAEMbIX B LOMOJIHEHME K 3TUM
naaHam.

5.3.9. MNnaHbl B macwTabax 1:2000 n 1:5000, coctaBnsiemble Mo maTepuasam CbeMoK bonee
KPYMHbIX MacLITaboB UM UCNONHUTE/IbHBIM YepTexKam, UMELOT CrieaytoLLee CoaepKaHue.

Ha nnaHbl B macwTabax 1:5000 HaHOCAT:

no Bozonposoay - Tpybbl anametpom 300 mm u 6onee;

no KaHanusauum - Tpy6bl anametpom oT 400 mm 1 6onee;

no rasonposoay - TpybonpoBoAbl CpeAHEro M BbICOKOrO AaBAEHWUs, a TaKKe MarMcTpanbHble
rasonposogbl 6e3 pasaeneHunsa Ux Ha Knacebl;

no TennoceTu - Tenaonposoasl, uaywme ot TIL, ¢ anametpom Tpyb He meHee 300 Mm M mecTHasn
TenaoceTb C AnameTpom Tpyd He meHee 350 mm;

Mo BOAOCTOKY - KOMMYHUKALNUK, UMetoLwmne anametpbl Tpyb ot 600 mm 1 6onee;

no ApeHaxy - KOMMyHUKauun ¢ avametpom Tpybd 400 mm u b6osee, a TaKkKe BCE CKBAMKMHbI
rny6oKOro 3a/10:KeHus;

Nno KabenbHbIM IMHUAM - Kabe/ibHble KOMMYHWKaL MM C HanpsxeHnem ToKa 35 KB 1 bosnee, a Takxke
TenedOHHble KOMMYHUKaLMM PAaNOHHOrO M TOPOACKOrO 3HAYEHMUA, MMeKLMe He MeHee 4YeTblpex
OTBEPCTUIA.



Ha nnaHbl HAHOCATCA BCE KONMEKTOPbI C YKa3aHMEM MX Ha3HAYEHMA, A TaKKe 34aHUA U COOPYHKEHUA,
OTHOCALLMECA K NOA3EMHbIM KOMMYHUKaUmMam (Boao03abopbl, cTaHUMM nepekadku, TIU, ATC, TN, TPM u
ap.).

Ha nnaHbl B macwTtabe 1:2000, co3gaBaemble A5 Y4ETHO-CMPABOYHbIX Liesiel, HaHOCATCA:

no BOAONPOBOAY - BCE KOMMYHUKALMWN C YKasaHWem guameTpa Tpyb 6e3 BBOAOB B OTAENbHbIE
34aHuA;

Nno KaHanu3auuum - BC€ KOMMYHMKauMK 6e3 BbIMYyCKOB U3 34aHWIN U COOPYXKEHUN C yKasaHuem
AnameTpa Tpyb 1 HanpaBieHUA CTOKa;

Nno ra3sonpoBoAy - BCe KOMMYHUKALUKM C YKasaHUeM guameTpa Tpyb;

Nno TEN/IOCETU - BCE KOMMYHMKauum, naywue ot TIL, 6e3 BBOAOB B 34aHUS;

MECTHble TENN0CETM NOKa3bIBatOTCA Npu agnametpe Tpyb 6onee 150 mm;

Nno BOAOCTOKY M ApeHarKy - Bce TpybonpoBoabl, Mmetowme guameTp Tpyb He meHee 400 mm, C
yKasaHuem gnametpa Tpyb;

no KabesibHbIM KOMMYHUKaLUAM - KabenbHble IMHUKU, UMEIOLLLME HanpsiKeHUe ToKa 6 KB 1 bonee,
a Take Bce TeniedOHHbIE KOMMYHUKALUUM PaiOHHOIO M ropoACcKOro HasHayeHusa. Ha naaHbl HaHOCATCA
BCe KONI/IEKTOPDbI, @ TaKXKe 34aHUA N COOPYHKEHUA, OTHOCALLMECA K NOA3EMHbBIM KOMMYHUKAUMAM.

5.3.10. NoA3eMHble KOMMYHUKALMN C UX TEXHUUYECKMMMU XapaKTepUCTMKamMM OTobparkaloTcA Ha
nnaHax B rpadmnyeckom 1 LMPpPoBOM BMAAX NYTEM:

HaHeceHMA BCeX AaHHbIX Ha Tonorpaduyeckme naaHbl MeCTHOCTM, COBMELLEHHble C MAaHamu
NoA3eMHbIX KOMMYHUKaLNIA;

HaHeceHMA Ha Tonorpaduyeckme naaHbl TPACC MOA3EMHbIX KOMMYHWKAUMM M UX OCHOBHbIX
TEXHUYECKUX XAPaKTEPUCTUK C BbIHECEHMEM pAAa AOMNOJHUTENbHbLIX CBEAEHUM U  TEXHUYECKUX
XapPaKTEPUCTMK B KaTanorn KONOALEB NOA3EMHbIX KOMMYHUKALNI;

COCTaB/IEHMA CNeuyManbHbIX NI1AHOB NOA3EMHbIX KOMMYHUKALUMWNA.

B oTaenbHbIX cnyyasx npu BeCcbMa MAOTHON CETU NOA3EMHbIX KOMMYHUKALMA B AOMONHEHME K
CNeumanbHbIM MJlaHAaM MOFYT CO34aBaTbCA TEXHO/IOFMYECKME CXeMbl, Ha KOTOpPbIX OTObparKatoTcs
OTAEe/IbHble BUAbI UM FPYNMnbl 0A4HOPOAHbIX BUAOB KOMMYHUKaLWA.

5.3.11. Bbibop meToAMKM COCTaBNEHUSA NAaHOB OonpeaensaeTca:

NAOTHOCTbIO KOMMYHMKaLMI Ha y4acTKe paboT;

Ha/iMuMeMm cneupmanbHOro 3agaHunsa no cbopy AONONHUTENbHbIX CBEAEHUN;

Le/ieBblM HazHa4YeHMeM NAaHOB.

MnaH Nnoa3eMHbIX KOMMYHUKaLM cneayeT coBMeLLaTb C TonorpaduyeckMm naaHoM MeCTHOCTH.

CocTaBneHne COBMELLLEHHbIX N1aHOB

5.3.12. Noa3zemHble KOMMYHUKALMM HAHOCATCA HA paHee CoCTaB/eHHble Tonorpadpuyeckne naaHobl.
Mpu 3TOM pekomeHayeTca cobnoaatb cneayowmin NOPsaLOK BbINOAHEHUA PAaboT:

HaHeceHMe Ha MJIaH WKW NPOBEpPKa MPaBUIbLHOCTU HaHECEHUA MMEIOLMXCA HA HeM KO0ALuEes,
Kamep, BbIXOA0B TPaCC Ha MOBEPXHOCTb, KOBEPOB, WKAadOB U T.A4.;

HaHeceHue Ha NiaH JMHUWN NOA3EMHbIX KOMMYHUKALUMIN mexay Konoauamu. Mpu atom cnepyet
yuuTbiBaTb (MpM cocTaBieHMM NnaHoB B MacwTabax 1:1000 u 1:500) BeAMUYMHY CMELLLEHMA Tpacc OT
NPOEKLMI LLeHTPOB JIIOKOB MO AaHHbIM, UMEIOLLMMCSA B XKypHasax 06cne0BaHUA KONOALUEB;

HaHeceHWne Ha n1aHbl IMHUN KOMMVHMKaLLMﬁ Ha OCHOBE AaHHbIX, NO/Iy4YEHHbIX NPU BbIABIEHUN U
cbeMKe TpybonpoBoaos 1 Kabenei npu nomowm Tpybokabenenckateneli u wypdosaHus;

HaHeceHMe BbICOT Bepxa Tpyb (4Ha NOTKOB, BEpXa M HM3a KaHanoB), AMameTpoB Tpyb, AaHHbIX 06
UX MaTepuasne U Ap. B COOTBETCTBMU C TEXHUYECKMM 3aJaHNEM Ha NPOU3BOACTBO PaboT ogHOBPEMEHHO
C HaHeCeHMEeM Ha MNAaH NIMHUIA KOMMYHMKAUUI MO AaHHbIM }KYpPHAnoB 06C/iefoBaHUA KOMOAUEB U
COrNacoBaHMA C NPeACTaBUTENAMM IKCMAYATUPYIOWMX OpraHusaumid. pu 3TOM BbICOTbl AONKHbI
BbINMMCbIBATLCA Y KOJIOALUEB B Ceaytollem nopsaake: obeyalikm, 3eman y Konoaua (ecam Heobxoammo ee
nokasblBaTb), Bepxa Tpyb (AHa NoTKa). JaHHble 0 AnameTpe u matepuasne Tpyb BNUCHIBAOTCA B Pa3pbiBbl
JINHUI KOMMYHWKaLMIA B MECTAX X U3MEHEHMUA, Y TPaHML, naaHa 1 vepes 10 - 15 cm naaHa.

Kaxkgblh nnaH gosKeH ObiTb CBEAEH CO CMEXKHbBIMM NaaHamMMU. VICKYCCTBEHHbIN M310M CBOAMMbIX
3NIeMEHTOB HA paMKe He AoNnycKaeTcA. BennunHa pacxoxKAeHWn Npu CBOAKE OAHOMMEHHbIX Tpacc He
O0/KHa npesbiwaTb 0,3 mm.



5.3.13. CocTtaBneHHble nNnaHbl A0/MKHbI ObiTb TWATENbHO OTKOPPEKTMPOBaHbl. B npouecce
KOpPpPEeKTYpbl N1aHOB ocoboe BHUMaHME creayeT yaenaTb Cneayowmm eTanam:

Ha 1M3rmbax n Bpe3Kax CaMoTEYHbIX CeTel fONKHbI 6bITb HaHECEHbI Koa0o4Lbl. B npoTMBHOM ciyyae
Heobxo04MMO MO0 OTbICKaTb NPONYLLEHHbIM KonoAeL, AMHO NPoBEePUTb NPABUIbHOCTb CbEMKM;

Ha npoe3gax (y/iMuax ropogos W MOCENIKOB) IMHUM NOA3EMHbIX KOMMYHUKaLMWIA LOMKHBI ObITb
NPaKTUYECKN NapanienibHbl KPAaCHOM IMHMM 3aCTPOMKK. CyLlecTBEHHbIE OTCTYNIEHMA OT 3TOro NpaBuaa
cnenyeT TWATENbHO NPOBEPUTb KOHTPOJIbHLIMWU NMONEBLIMU U3MEPEHMAMMU;

BBOZbl B 34aHWA BOAOMPOBOAOB, TENIOCETU M FA30NPOBOAOB AO0/IKHbI OblTb, KaK NPaBuao, Nog
NPAMbIM YI/IOM K KOHTYpY 34aHuA. Ecan Ha nnaHax MMEOTCA OTKAIOHEHMA OT NPAMOro Yrnia, Y4To 4acto
BbI3blBaeTcA rpybbimm NOrpeLHoCcTAMM OTbICKMBAHUA noA3eMHbIX KOMMYHMKaLMin
Tpybokabenenckatenamm B6AU3M KOHTYpa 34aHUA, TO B 3TUX CAYYaAX [O/KHbl OblTb BbINOSHEHDI
KOHTPO/IbHblE NoseBble PaboTbl;

M3/10Mbl HaNoOpPHbIX TPY6ONPOBOAOB MOMYT UMETb MECTO 6e3 KoNoALEeB, HO Yro/l NOBOPOTa TPACChI
He MOXeT 6biTb MmeHee 90°. B NPOTMBHOM C/lydae MOJIOXKEHWE YINA MOBOPOTA HYKAAETCA B MOJIEBOM
YTOUHEHWY;

AnameTpbl Tpyb caMoOTeUHbIX KOMMYHMKAUMI W TENNOCETU MOTYT M3MEHATbCA B KOA0A4UAX,
YBE/IMUMBAACH B HanpaBieHUW OT OBCNYyXKMBAEMbIX 34aHUI K Koanektopy (maructpanu). AunameTpbl
HanopPHbIX TPYO MHOTrAA MOTYT U3MEHATb CBOO BEIMYMHY B MEXKKONOAE3HOM MPOJieTe, HO HanpaBaeHue
yBEeANYEHMA ANAMETPOB TAaKOe XKe, KaK U A1 CaMOTEYHbIX ceTew;

HanpsKeHWe TOKa B KabeNbHbIX IMHUAX MOXKET U3MEHATLCA HA TPAHCHOPMATOPHbIX NOACTAHUMSAX;

NnoA3eMHble KOMMYHMKALMW AOMXHbl ObiTb HaHeceHbl Ha niaH 6e3 pa3pbiBOB, obecrneynsas
TEXHO/IOMMYECKM NPABUNbHYIO CUCTEMY BOAOCHABKEHMA, KaHaIM3aLLMK, OTOMNAEHUA U T.4,.

5.3.14. CocTaB/ieHHble NAaHbl UKW UX KOMUW JOMKHbI ObITb COrNacoBaHbl C NPeACTaBUTENAMU CNYKO
sKcnayaTauumn. CornacoBaHue BK/IOYaeT NPOBEPKY MOMHOTbI N1aHOB, NPAaBUAbHOCTU AMaMeTpoB Tpyb,
maTtepuana Tpyb u apyrux ceegeHuin.

Mpyn WM3bICKAHMAX TPACC JIMHEMHbIX COOPYKEeHUI (aBTOMOOMAbHbIE U Kefie3Hble [0Poru,
MarucTpasnbHble TpybonpoBoabl U Ap.) COracoBaHUIO C SKCNIYaTUPYIOWMMMN OPraHn3aumsammn noanexat
CXeMbl NepeceKkaemblX TPaccamm NOA3EMHbIX KOMMYHUKALMA C UX TEXHUYECKMMU XapaKTEPUCTUKAMM,
COCTaBJ/IEHHbIE B MPOM3BO/ILHOM MacLuTabe.

CoctaBneHue cneymanbHbIX NAaHOB

5.3.15. Tonorpaduyeckoir OCHOBOW CNeumanbHbIX NAAHOB MOA3EMHbBIX KOMMYHWKAUUI CAy»KaT
aybnukaTbl TonorpaduUeckMx MAaHOB, Pa3rpy*KeHHble OT BTOPOCTENEHHbIX AEeTanel MEeCTHOCTU W
anemeHToB penbeda. Kak npasBuno, B KayecTBe MmaTepuana W3rotoBJEHUA CNeuuanbHbIX MAaHOB
NCNO/Ib3YHOTCA MaTUPOBAHHbIE MOBEPXHOCTM NPO3PAYHbIX MIACTMKOB: IaBCaHA M A4p. MaTepPMasos.

5.3.16. CneumanbHble NaaHbl MOTYT ObITb COCTAB/EHbI B LMPPOBOM BUAE UM C UCMONB30BAHNEM
aBTOMaTM3MPOBAHHOIO, GOTOMEXAHUYECKOr0, MEeXaHUYeCKoro (naHTorpadupoBaHua), ONTUYECKOrO U
rpaduyeckoro cnocoba nam nx covetanHuamm (n. 5.195 CMN 11-104-97).

5.3.17. Undposble cneumanbHble NAaHbl 40MXKHbI CO34aBaTbCs B COOTBETCTBUM ¢ N. 5.64 CIN 11-104-
97.

B cnyyae coctaBneHua naaHoB B macwTtabax 1:5000 - 1:1000 ¢oToMexaHUYECKMM cnocobom no
maTepuanam CcbemMoK 6osiee KpynHbix MmacwTtaboB peKkomeHayeTca cobaogaTb  CaeayroLuyto
nocsefoBaTeIbHOCTb PaboT:

noabop 1 U3yvyeHne maTepunanos;

n3roTosneHve B Tpebyemom (ymeHbLeHHOM) MaclwTabe HeraTMBOB, NOJIyYeHHbIX C N1aHOB bonee
KpYNHbIX MacwTabos;

noAroToBKa NPO3pavyHOl OCHOBbI HA IaBCAHE MW NAEHKE A/1A MOHTaXKa U3roTOB/IEHHbIX HEraTUBOB
HaHeceHMeM KOOPAMHATHOM CETKM U MYHKTOB reoe3n4eckom ceTu;

MOHTaX NOAYyYeHHbIX HEraTMBOB Ha MPO3PAyHYlD OCHOBY C MOC/AeAyIOLWEN MevyaTblo Ha HeM.
Pasmepbl pamMoK HEraTMBOB He AO0/IXKHbI OT/IMYATLCA OT TeopeTMyeckux bonee yem Ha 0,2 Mmm;

reHepann3auma cogep’KaHma naaHos.

5.3.18. [ns cneumanbHbIX NAaHOB NOA3EMHbIX KOMMYHUKALMIA AONYCKAETCA (MO COrnacoBaHuUIo C
3aKa34YMKOM) NPUMEHEHME CNEeLMANbHbIX YCOBHbIX 3HAKOB.
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CocTaB/ieHMe KaTaioros KoAoALes noA3eMHbIX KOMMYHUKaLNIA

5.3.19. Kartanorn Konoaues noA3eMHbIX KOMMYHMKAUMMA COCTaBAAKOTCA B [AOMNOJIHEHWE K
COBMELLEHHbIM M CheuuanbHbIM MAaHam. [lpyM 3TOM Ha MAaHax KakAOMY KONOAUY [OJIXKEH
npuceanBaTbca HOMep.

5.3.20. Katanorm moryT cOCTaBAATbCA MO MNAOLWAAHOMY WAN TEXHOJIOTMYECKOMY MpuHUMnam. B
nepBoM Cayvyae KOOAUbl B KAaTasore pasmMeLLaloT Mo MX BO3PacCTaloWMM HOMEpAmM He3aBUCMMO OT
Ha3HaYeHMA KOMMYHMKaLM. Bo BTOPOM - ANA KaXKA0ro BUAA KOMMYHMKaLMM COCTAaBAAETCA CBOM KaTanor
KONOALEB.

5.3.21. B KaTtanor Ao/XKHbI BKAOYATLCA caeaylowme ceegeHua:

HOMep Ko04L3;

KOOPAMHATbI LEeHTPA NOKa;

HOMEHKNATypa NAaHLIEeTa, r4e PacnosloXeH Konogel,

Ha3Ha4YeHue ceTu;

anametpsbl Tpyb B Kosoaue;

maTtepuan Tpyb (Mapka Kabens);

BbICOTbI 06€4YaiKu, 3eMn (MoLLLEHMA) Y KonoaLeB, Bepxa Tpyb (AHa NOTKOB, Bepxa W HM3a KaHaNos);

MaTepman Koaoaua v KPblWKu;

CXema pacrnosiokeHua Tpyb (Kabenen) c OPUEHTMPOBAHMEM HA CMEXHble KOMOoAUbl WU
obcnyKmBaemble 34aHMS.

5.3.22. KaTasior1 3anoHATCA HENOCPEeACTBEHHO UCNOJIHUTENIeM PaboT npun 0bpaboTKe nosneBbix
MaTepunanos, a 3aTeM NPOBEPAIOTCA KOPPEKTOPOM. B npoLiecce KoppekTypbl 0coboe BHUMaHWe cieayeT
YOENnaTb MAEHTUYHOCTU HYMEPALMKN KOIOALUEB U TEXHUYECKMX XapPaKTEPUCTMK, MOMELLLEHHbIX B KaTasore
W Ha NAaHe, CYUTKe MPaBUIbHOCTU 3aMOJIHEHMA KOOPAMHAT KOMOA4LEB C BEAOMOCTbI BbIYMCAEHWA,
npoBepKe BbICOT TPyO.

5.3.23. Katanoru opopmasatotca B UdpoBOM U rpadmMyeckom BMAAX Ha JINCTAX, U3rOTOBAEHHbIX
TMnorpadckmMm cnocobom. Ha Kaxkaom M3 HUX MOMELLAOTCA CBeAeHUs He 6onee Yyem Mo 4YeTblpem
KoJioguam. 3anosiHeHHbIe NCTbl bpolutopytoTcs B anbbom ob6bemom He bosee 100 nncros.

CoctaBneHmne TeEXHONOrMYECKMX CXEM

5.3.24. TexHONOrM4YeCKNE CXEMbl OTAE/bHbIX BUAOB NOA3EMHbIX KOMMYHUKALUN COCTaBAAIOTCA B
MacwTabax:

1:2000 - gnsa TeppUTOPUI rOPOAO0B U NPOMbILLIEHHbIX NPeANPUATUIR;

1:25000 - gns Tepputopuii HepTENPOMBICNOB.

5.3.25. Ha TexHonoruyeckyto cxemy cneayetT HaHOCUTb 303HUA U COOPYMKEHMUA, CBA3AHHble C
OaHHbIM BMAOM KOMMYHMKaUMI, OCHOBHblE A0OPOrK, Tpaccbl obcneayemoro Buaa KOMMYHUKAUMA CO
BCEMW KONOALLAMW, Kamepamum M UX Homepamu. [pu 3TOM KOMMYHMKALMKW XapaKTepu3yoTca
AnameTpamn 1 matepuanom Tpyb, Mmapkon Kabenel, gaBneHMeM rasa U ApyrMmu XapakTepUCcTUKamu,
npeayCMOTPEHHbIMU TEXHUYECKMM 3a0aHUEM.

5.3.26. TexHo/NOrM4yecKMe Cxembl MOFYT CO3/aBaTbCA HA rPynny OAHOPOAHbIX KOMMYHUKaLWNA,
Hanpumep, BOAOCTOUHYHO M APEHaXKHYI CeTb; PAa3HOBMAHOCTM MPOMbIL/IEHHOrO BOAOCHAGXKEHMA UK
KaHa/M3auMM HAHOCAT Ha COOTBETCTBYHOLIME TEXHONOTMYECKME CXeMbl C pPa3fesieHuem YC/I0BHbIMU
3HaKaMM BUA0B KOMMYHUKaLNIA.

5.3.27. CoctaBneHue TEXHO/IOTMYECKMX CXeM KOMMYHMKALUMA  aHANOTUYHO COCTaB/EHMIO
CneLmanbHbIX NJAHOB, YMEHbLUEHHbIX MO CPAaBHEHWUIO C MaclITabom OpUrMHaNOoB.

CocTaBneHue 3CKM30B KoNoALEB

5.3.28. IcKM3bl KoIOALEB COCTAaBAAOTCA, KaK NpaBuno, B macwTtabax 1:50 - 1:20 no matepuanam
AeTanbHoro obcnesoBaHUA. ICKM3 NpeacTaBaseT cobol YepTex Konodua B nnaHe u paspese. Ans ocobo
C/IOXKHbIX KONMOALEB MW KaMep pas3pesbl BbINONHAKTCA B [ABYX NPoeKumsax (Bua cBepxy, BuA COOKy).
BuaMmble 4YacTUM KOHCTPYKTUBHbIX 3/IEMEHTOB MPUHATO MOKa3blBaTb CMAAOWHbLIMUA IMHUAMM, a



pacrnonoXeHHble NoA HUMM - NYHKTUPOM. Pasmepbl Tpyb, KaHanoB, KPbIWKW M T.4. NPUBOAATCA B
NPUHATOM MacliTabe n3obparkeHus.

5.3.29. Ha acKkuse Konogua otobpakatorca:

KOHCTPYKLMA KONOALLA U ero BHYTPEHHWE rabapuTbl;

N1aHOBO-BbICOTHOE MOJIOXKEHME BCeX TPYD, NOTKOB, 3aABUKEK, TMAPAHTOB U APYrUX apMaTypPHbIX
KOHCTPYKLUNA;

anameTpbl Tpy6, pasmepbl KaHANOB;

martepuan Tpyb n konoaua;

cocTosiHMe KosioAua (y40BNeTBOpUTENbHOE, Pa3pyLLEeH M T.4.);

umdpoBble faHHble 0 BbICOTaX TPYO, TOTKOB, KaHA/I0B, AHA KONOALA.

6. MEPEHECEHWE B HATYPY NPOEKTOB NOA3EMHbIX KOMMYHUKALIUA
N NX UCMONTHUTENTbHAA CbEMKA B NMPOLLECCE CTPOUTE/IbCTBA

6.1. BbIHOC B HaTypy MNPOEKTOB MNOA3eMHbIX KOMMYHUKaUMI cnedyeT BbINOMHATbL OT MYHKTOB
reogesnyeckoir pasbmBoyHOM ceTu (reogesmMyeckon OCHOBbI) cnocobamu: MNONAPHbLIM, CTBOPOB,
rpadoaHaIMTUYECKUM, 3aceyek 1 NeprneHamMKyNAapos.

MyHKTbI reoae3nyeckoit pa3buUBOYHOI CeTU (reoae3nyeckoit OCHOBbI) caeayeT co34aBaTh C y4ETOM
BO3MOXHOCTM UX UCMONb30BaHWNA B NPOLLECCE CTPOMTENbCTBA W SKCMAYyaTaLUMM NOA3EMHbIX COOPYIKEHMIA.
Ha 3acTpoeHHOW TeppuUTOpUN B KayecTBe NYHKTOB pa3brMBOUYHON OCHOBbI CAeflyeT UCNOAb30BaTh MYHKTbI
NOCTOAHHOIO CbEMOYHOIo 060CHOBAHMA (Yr/ibl KanUTaNbHbIX 34aHWUIA U COOPYKEHWI, omnopbl NNHUIA
aneKTponepeaad, LLeHTPbI HOKOB KOJIOALLEB NOA3EMHbIX KOMMYHUKaUMI U Apyrne 4eTKo 0603HauYeHHble
npeameTbl MECTHOCTH).

Mpu BbiHOCE B HaTypy MJIAHOBOIO MOJIOXKEHUA MNOA3EMHbIX KOMMYHMKauMn (BogonpoBosa,
KaHanuM3auuu, pApeHa)ka, KabesibHbiX CeTel, ras’onpoBoga M TernjoceTu) Ha MEeCcTHOCTU crepdyet
3aKPEn/IATb MecTa COeANHEHWI U MOAK/IIOYEHWI, YTNbl NOBOPOTA, KAMEPbI, KONOALbI, MecTa NepeceyeHms
C APYTMMU NOA3EMHbBIMM KOMMYHUKaUMAMMU, @ TaKKe NPAMONUHENHbIe Y4acTKM He pexe yem yepes 100
M.

MepeHeceHWe B HAaTYPYy rOPU30OHTa/IbHbIX YI/10B,
OTPE3KOB IMHWUIA U BbICOT

6.2. [Jo BblAa4M TEXHMYECKOTO 3a4aHMA Ha NePeHeceHMe B HaTypy TPACcC KOMMYHMKaLUMIA 4ONKHbI
6bITb BbINOAHEHbI NOAFOTOBUTENbHbIE PAbOTbLI:

BbIMMCaHbl KOOPAMHATbLI U BbICOTbI MYHKTOB ONOPHOI M pPa3bnUBOYHOM CETEM Ha palioH Tpacc;

onpeaeneHbl KOOPAMHATbI TOYEK Hayana M KOHLLA TPacc, BepLMH UX YI10B NOBOPOTa;

onpeaeneHbl AMHbI NPAMbIX YYaCTKOB;

BblYMCNEHbI ANNHbBI MTPUBA3OYHbIX XO40B 40 TBEPAbIX KOHTYPOB.

MpumeyaHue. AMPEKUMOHHbBIE YIbl U A/IMHbI CTOPOH MEXKAY TOYKamM MOBOPOTA TPACC BbIUMCAAIOT
no KoopAuHaTam, Noay4yeHHbIM rpaduryecku.

6.3. Mpu NepeHeceHnn B HATYpy FOPU3OHTA/IbHOTO Yr/1a BEIMYMHY MCKOMOTO Yr/1a Ha MeCTHOCTU
onpeaensoT KaK cpegHee 3HauyeHune npu oboux Kpyrax TeogonuTa.

6.4. MNepeHeceHNe OTPE3KOB JIMHUIA B HATYpy BbIMOJHAIOT C OTHOCUTENbHOW OWMOKOoN He bonee
1:2000.

MpY NOCTPOEHMM HA MECTHOCTU OTPE3KOB JIMHMI 33[aHHOW AJIMHbI, ONpeseneHHol no
KOOpAMHATaM WM HEMOCPeACTBEHHO B3ATOW C NJlaHa, B €e 3HaYeHWe, UCXOAA U3 KOHKPETHBIX YC0BUN,
BBOZAT NOMPABKM 33 HAK/IOH IMHUM, TEMMEPATyPy U KOMNapupoBaHMe MepHOM IeHTbI.

6.5. BbIHOC MPOEKTHBIX BbICOTHLIX OTMETOK OCYLLECTB/IAETC TEXHUYECKMM HUBE/IMPOBAHMEM.

MepeHeceHWe B HaTypy Tpacc

6.6. [Jo Hayana nonesbiXx PaboT CTPOUTENbHOM OpPraHM3auMM AOMKHbLI NepedaBaTbcA paboune
YyepTeKM C MPOEKTHbIMM AAHHBIMW O NOA3EMHbIX CETAX.



MepeHeceHWe B HaTypy NPOEKTa TPACCbl MOXKET OCYLLECTBAATLCA Pa3NUYHbIMKM MEeToAamM, Bbibop
KOTOPbIX 3aBUCUT OT XapaKTepa 3aCTPOMKM, NPOTAXKEHHOCTU TPacChl, 3aA4aHHOM TOYHOCTM U HANUYMUSA
NYHKTOB ONOPHOM reo4e3nyYeckoi CeTn U TOYEK NOCTOAHHOIO CbeMOYHOro 060CHOBaHMA.

Tabnuua 6.1
MerTon omnpenesyieHMs PaACCTOSHMUA IJonyCTMMBEIE PACCTOSHMUSA, M
CranpHOM 20-MEeTPOBOM JIEHTOMU 80
CranbHOM 50-MEeTPOBOM PYJIETKOM 100
HuTsAHBEM IDajibHOMEPOM 20

MpumeyaHue. Mpn MCNONb30BAHUM SNEKTPOHHOIO TaXeOMETPa PACCTOAHMA MOTYT bbITb YyBE/IMYEHbI
40 1000 m.

Cnocob nMHelHbIX 3aceyek PeKoMeHAYeTCs MCMNO/Ib30BaTb MPU BbIHOCE TOYEK TPACChbl, 6AU3KO
PacnoNOXKEeHHbIX K MYHKTaM reo4e3nyeckoin ceTM UAnM KanutasbHOM 3acTpolike. YMCNo 3aceyvek A0KHO
6bITb HEe MeHee Tpex. JIMHbI 3aceyeKk He JONXKHbI NPEBbILWaTh AJAMHbI MePHOro npmubopa.

Yron npu BeplnHe 3aceykm AomKeH bbiTb He meHee 30° n He 6onee 120°.

Cnocob cTBOPHbIX 3aceyek peKoMeHAYeTcA MCMO/b30BaTb NPU HaZIMYMKM BONBLLUOTO YUC/a TOYEK C
N3BECTHbIMW KOOPANHATAMM UAN OMOPHbIX 343aHUNA.

Pa3bueky MeToAOM MepneHAMKYAAPOB PEKOMEHAYETCA MCMNO/Ib30BATb B C/NYYae PACMONONKEHMUSA
Tpaccbl BAO/Ib HANPABAEHMA ONOPHOM reofe3nyecKoi CeTU, CNeLMasbHO NPONOKEHHOTO TEOA0/INTHOIO
X0Za WUAW CTBOPHOW /IMHUM MeXKAY 34aHusaMU. Mpn 3TOM BeAMYMHA CTBOPA NO MPOAO/IKEHUIO 34aHUS
OO/IKHA BbITb He 60s1ee NONOBMHbI AJIMHbI 34aHUS, HO B 1HOBOM Cly4ae He A0/KHa npeBbiwaTth 60 m.
ONVHbI  NepneHAMKYNAPOB He A[O0/KHbI npesblwatb 4 M, 6onee AAWHHbIE NEpPneHAUKYNApPbI
NOAKPENNAOTCA 3aCeYKaAMM.

TOYHOCTb NepeHeceHWs MPOEeKTa TPacCbl B HaTypy 3aBMCMT OT MaclwTaba nnaaHa, OT TOYHOCTM
HaHeceHMsA CamMoM Tpaccbl Ha MAaH, OT MOrPeLHOCTM B MNONYYEHNUU UCKOMbIX 3Ha4YeHUI U aedopmaumm
naaHa.

Mpw oTCYTCTBUM TBEPAbIX KOHTYPOB BOAM3K TPACChl AOJIKEH NPOKNAAbIBATLCA TEOL0/UTHDBIN X0O4, C
TAaKMM pacyeTom, YTobbl NOCNE HAHECEHMA ero Ha NAaH No KoopAMHaTamM TOYKWU TpaccCbl MOMAU 6biTb
nepeHeceHbl B HATYpPy NpY NOMOLLM YINOBbIX U IMHENHbIX U3MEPEHUI.

TOYKM TEOA0/UTHOTO XO4a 3aKPENnsoTCs, B 3aBUCMMOCTM OT MECTHbIX YC/IOBUI BPEeMEHHbIMMU
3HaKaMu (KOBaHbIMM rBO3AAMM, WTbIPAMMU U KObAMM).

6.7. BbIHOC Tpacchl B HAaTYpy aHa/IMTUYECKMM METOLOM OCYLLECTBAAIOT OT MYHKTOB (TOYeK):

OMOpPHOW reoae3nyecKom ceTu;

KPACHbIX INHWIA;

TEOA0/IMTHbIX XOA0B;

CTPOUTENIbHOM CETKW.

Mpy HeAOCTaTOYHOM MAOTHOCTM MYHKTOB OMOPHOM reofe3nyeckolr CeTU UCXOAHbIMWU AaHHbIMU
CNY»KaT TOYKM CNeLManbHO NPO/IOKEHHbIX TEOA0/UTHBIX XO40B.

MpyY HanAMuUKM 3aKpensieHHbIX B HAType KPAcHbIX JIMHWUIA NepeHeceHMe TPacCbl OCYLLECTBASIOT
HenocpeacTBEHHO OT HUX.

[na nepeHeceHMa Tpaccbl B HATYpy HEOBXOA4MMbI:

MaaH TPaccbl B KOOpANHATAX;

CXeMa PacnosioXKeHUA MYHKTOB ONOPHOM reoe3nyeckon cetu;

AaHHble O MECTOMONOMKEHUMN 3aKPENNEHHbIX KPACHbIX JIMHUIA U TOYEK TEOAO/IUTHBIX XO40B;

pa3bUBOYHbI YEPTEXK.

6.8. lNepeHeceHne TOYEK TPAcCbl B HATypy OCYLLECTBAAIOT 3/EKTPOHHbIM TaXeoMeTPOM WAU
TEOA0/IUTOM Y MEPHOI NEHTON MK pyneTKoM. Mo KoopanHaTam TOUYEK NOBOPOTA TPACCh! M KOOPAMHATAM
NYHKTOB reoe3n4yeckoin OCHOBbI BbIYMCAAOT HEOOX0AMMbIE AaHHble A/A NepeHeceHMs TPacchl, AAWHbI
NONAPHbIX PACCTOAHMIA, @ NO PA3HOCTM BbIYUCNEHHbIX AUPEKLUOHHBIX YIA0B - YIbl NOBOPOTa HA UCKOMble



TOUKM N0 hopMynam:
tg B, = Ay/Ax;
L = Ay/sin B, =Ax/cos ﬂl;
L = Ay-cosec 3, = AX-sec /3,

I'IpomemyTquble TOYKM TPACCbl BbIHOCAT KaK CTBOPHbIE.

6.9. Ocb Tpacchl, yrnbl nOBOPOTa U MECTa nepeceyeHnA Ux C cywecTteyrowlmmm nog3eMmHbiMnN CETAMU
N COOPYXEHUAMU B HAType 3aKpenaAarT WTbipAMU, KOAbAMU U T.4., @ UX NONOKEHUE d)MKCMpYI-OT
napannenbHbiMn BbIHOCKaMu U1 CTBOPHbIMW 3HAaKaMM.

TouKK Tpacchl 3aKPenNAOT CTBOPHbIMU BbIHOCKaMM.

MNepeHeceHMe B HAaTYpy NPOEKTHbIX OTMETOK NMOA3EMHbIX KOMMYHMKaLUUA

6.10. OdeTanbHyto pa3sbuBKY NMPOEKTHOrO MOJIOKEHUA TPACCbl B HAType BbINMOJHAKT A0 Hayasja
NpPou3BOACTBA 3EMNAHBIX PaboT B cieaytowem nopaake:

BOCCTAHaB/MBAIOT YI/1bl MOBOPOTA, MUKETAX, KPUBbIE;

CryLatoT npu HeobxoanumocTu ceTb pabounx penepos;

NPOBOAAT KOHTPO/IbHbIE U3MEPEHUA IMHUIA U NOBTOPHOE HNBENNPOBAHMUE;

pa3buBaOT U 3aKPENAIOT NONOKEHNE KONOALEB, KOMNEHCATOPLI, MEPEXoabl.

6.11. Cxemy Tpaccbl C OMMCAHWEM MECTOMOJIONKEHUA PErnepoB, TOYEK 3aKpenaeHua Tpaccbl u
HeobxoAMMble NPOEKTHbIE AaHHbIE NEPesaloT CTPOUTENIbHOM OpraHM3aLmn.

6.12. Mocne BbINOSHEHWUA 3eM/IAHBIX PAabOT MO OTPbLIBKE TPAHLWEN HA NMKETaX, KONOALLAX, A TAKXKe B
XapaKTepHbIX MecTax Tpaccbl (nepermbbl, M3MeHeHMe AuameTpa TpybonpoBoAOB) YCTaHABAMBAKOT
nepneHaNKYAspPHO OCKM Tpaccbl OBHOCKY, HA KOTOPOWM 3aKpennstoT ocu npoknafsok. OBHOCKy cneagyet
COXPaHATb A0 KOHL,A NPOU3BOACTBA CTPOUTENIbHO-MOHTaXHbIX PaboT No NpPoKnazKe TPyb6onposoaos.

6.13. YKknagKy TpybonpoBOAOB B MNPOEKTHOE MOJIOXKEHWE MO BbICOTE CleAyeT BbIMOAHATb C
NPUMeHeHWEM HUBEANPA, OMOPHbBIX U XOA0BbIX BUSUPOK, MO MasiKaM.

Mpu yknagke TpybonpoBOoAOB C MCMOJ/Ib30BAaHMEM OMOPHbIX M XOA0BbIX BU3MPOK MPUHUMAIOT
cneayowmii NopsaaoK BbINOJHEHUA paborT:

HUBENPYIOT BEPXHME rPaHN 0OHOCOK;

BbIYNCAAIOT MpPEBbIWEHNE MeXAy MPOEKTHOM OTMETKOMW Bepxa TPybbl M OTMETKOM Ha
COOTBETCTBYHOLLEN OOHOCKE M MO MAaKCUMaNbHOMY MPEBbILIEHMIO ONPeAEeNAOT AIMHY XOA40BOM BU3UPKMY;

onpesenstoT BbICOTY KaKAolM OMNOPHOM BU3UPKM, BbIYMTAA W3 AJWHbI XOLOBOM BU3UPKMK
COOTBETCTBYHOLLME NPEBbILIEHNA Ha 0BHOCKAX.

BbicOTa OMOpPHbIX BUSUPOK Hag, NPOEKTHOW NMHUEN Bepxa TPybbl oA BCEX MUKETOB U KOOALEB
OO/IKHA ObITb paBHA NPUHATON A/IMHE XO40BOW BU3MPKW. [pu M3MeHeHUU guameTpa Tpybonposoaos
cnefyeTr MU3MEHUTb OJIMHY XOAOBOW BU3MPKM HA BEAWYMHY, PABHYHO MOJIOBMHE PA3HOCTU Mexay
anameTpamum Tpyb.

PacctonHue mexKay OnopHbIMKU BUSUPKaMK cnedyeT NPUHUMaTb He 6onee 50 meTpos.

Tpybbl 60nbwnx AuameTpoB (800, 1000, 1500 mMm) CaMOTEUHbIX KOMJIEKTOPOB, WUMEOLLMX
He3HauYUTe/IbHbIe YKAOHbI, YKIagblBalOTCA Ha OETOHHble OCHOBAHMA. YTOObI BblAEPXATb YKAOH C
33aHHOM TOYHOCTbO, MO AHY TPAHLLEN CTABAT NO HUBEIMPY MASKM B KOHLLE KaKa0M TpyObl.

OTMETKM MasKOB PacCUMTbIBAOT B 3aBUCMMOCTM OT MPOEKTHOTO YK/0OHa.

6.14. Mpun pa3buBKe COBMELLEHHbIX NPOKIALO0K BbIMONHAOTCA:

KamepasibHO-BblYNCAUTE/IbHbIE PAabOTbl NO NOAFOTOBKE UCXOLHbIX AAHHbIX;

nosnesble paboTbl - NPOKAaAKa TEOL40/IMTHOIO X043 A8 NPUBA3KM TPAcChl (B CTECHEHHbIX YC0BUSAX);

pacyeT TPacCbl U COCTABAEHME CXEMDbI;

NpoK/aagKa Te040/MTHOIO X043 MO TOYKaM TPacChbl;

COCTaBJ/IEHME CXeMbI TPACChl C MPUBA3KOMN TOUEK MAN BEAOMOCTU KOOPAMHAT YI/10B NOBOPOTA U A/INH



JMHUIA MeXXAy HUMMU.

MoaroToBKa AaHHbIX M pa3bMBKa OCYLLECTBAKOTCA TONbKO AN1A OCHOBHOM NPOKNAAKM.

Ha mecTHOCTM ocyluecTBNseTCA BbIHECEHWE BCEX MOBOPOTOB, OTBETB/IEHUIA NPOKNAA0K OT OCHOBHOM
Tpaccobl.

6.15. Ecam npoeKkTMpyeman Tpacca nepecekaeT NONOTHO KeNe3HbIX U LWOCCEMHbIX 4OPOT UK ApyTrue
NPenATCTBMA, CneayeT BbINOJHATL CKPbITYIO NPOXOAKY TPACCbl, KOTOPAA B 3aBUCMMOCTU OT KOHKPETHbIX
YCNIOBUIA OCYLLLECTBAAETCA CAeayoWMMM MEeTOLAaMM:

npoAas/iMBaHNEM C BbIEMKOM FPYHTa;

npozAasaMBaHnem 6e3 BbIEMKU FPyHTa;

ropu3oHTanbHbIM BypeHnem;

BUBPOBaKYYMHbIM cocobom;

LLLUTOBOW MPOXOAKOMN.

6.16. Bo Bcex ciyyanx onpenenatoTca TOYKM Noaxoda WM Bbixoda Tpacchl y npenatcTeus. Mexkay
3TUMM TOYKAaMW BbIYUCAAKOTCA PACCTOSSHUE W JaHHble ANA YCTAHOBKW HanpaBAAOWMX MeXaHM3Ma,
OCYLLECTB/IAIOLLErO NPOXOAKY (4158 NONyYEeHMA HAaNpPaBAEHUA U YKIOHA).

B 3TMX TOYKax NpoxoanaT WaxTbl (X rabapuTbl 3aBUCAT OT MeToAa NPOXOAKM) U B HaTypy BbIHOCATCSA
TOYKM a, B, C, d, onpegenaoLIMe HanpaBJeHNE TPACChl, HAa CTEHAX KOT/IOBAHOB WM LWAXTbl, @ TaKKe Mo
BO3MOXHOCTM M Ha BNepeau Nexaline MecTHble npegMmeTbl (CTeHbl OMOB, capau).

6.17. Mpoknaaka Tpaccbl Yepes BoAHbIE NPEenATCTBUA OCYLLECTBAAETCA C MOMOLLbIO A0KepoB. B aTux
MecCTax B HaType pa3buMBatoTCA LEHTPbI BEPXHEN M HUMXKHEN Kamep.

6.18. [JonycTMmbie OTK/JIOHEHUS OT MPOEKTHbIX 3HAYEHWI MpPU MEPEHECEeHMU B HATypy Ocew
NnoA3eMHbIX CeTeN W COOPYXKEHW B MNaHe - Be/NYMHbI OAMHAKOBbIE A/1A BCEX MPOKNALOK M
XapaKTepu3syoTca oWmnbKom +/- 0,1 M Npu aHANMTUYECKUX MeToAaxX pa3buskm n +/- 0,2 m.

JonycTmble OTKNOHEHMA B BbICOTHOM OTHOLLIEHMM HE A0MKHbI NPEBbIWaTb AA:

camoTeuHbIX TpybonpoBoaos (KaHanM3aums, BOAOCTOK, APeHa) - +/- 5 mm;

HanopHbIX TPY6ONPOBOAOS - +/- 2 CMm;

KabenbHbIX U TenedOoHHbIX ceTei, a TakKe BJI0YHON KaHann3aumm - +/- 5 cm.

NcnonHuTeNnbHaa CbeMKa BHOBb MOCTPOEHHbIX NOA3EMHbIX KOMMYHWKaLMI

6.19. NcnonHutenbHaa reogesnyeckas CbeMKa MNOA3EMHbIX MHMKEHEPHbIX KOMMYHUKaLMi pan
COCTaB/IEHUS UCMOJIHUTENbHbIX YepTeKel BbINOJHAETCA B NPOLECCe MX CTPOUTENbCTBA A0 3aCbINKM
TpaHLWel 1 KOT/JI0BaHOB.

6.20. He3aBMCcMMO OT BUAA NOA3EMHOM NPOKAAAKM reofe3nyYeckor CbeMKe noasiexaT: Kooaupbl,
Kamepbl U CMOTPOBbIE JIIOKU, Yr/ibl MOBOPOTA, TOYKM HA NPSAMOJIMHENHDBIX Y4acTKax No OCK NOA3EMHOM
CeTn He pexe yem yepes 50 m, mecTa U3MEHEHMUI YKIOHOB KOMMYHUKALMA U gMameTpoB Tpyb, mecTa
npucoeguMHeHUM U OTBETB/IEHUN.

6.21. Mo KaAomy OTAe/bHOMY BWAY MNOA3EMHON MHXKEHEPHON KOMMYHUKAUMU CbEMKE W
onpeaeneHuio NoOANENKaT:

no BoAoOMpoBoAy M TpybonposBoay CReuManbHOro TEXHWMYECKOro HasHaveHua (HedTtenposog,
Ma3yTonpoBoA, MacaonpoBO4, 30/I0NPOBOA U ApP.) - MNOMKapHble TMAPAHTbl, 3a4BUMKM, BaHTY3bl,
aBapuitHble BbINYCKW, BOA0Pa360pHbIe KONOHKM, yNOopbl Ha yraax NoBopoTa, AMameTpbl Tpy6;

no KaHaAMsauuu (CaMOTEYHOW W HaMoOpPHOM) BOAOCTOKY M APEHA)Ky - aBapuitHble BbINYCKM,
Or0NOBKW BbIMYCKOB BOAOCTOKA, AOMAEMNPUEMHUKWN, JIMBHECNYCKU, OYUCTHbIE COOPYXKEHUS Ha
BOAOCTOKaX, ynopbl Ha yriax NoBopoTa HANOPHOMN KaHanusauuu, rabaputbl 34aHUN CTaHUMI NepeKkadku,
BOZONPOBOAHbIX M KAaHA/IM3aUMOHHbIX HACOCHbIX CTaHUMI, AnameTpbl TpyO;

no TENNOCeTU - KOMMEHCaATopPbl, 3aABUXKKM, HEMOABUNKHbIE OMOPbl, HA3eMHble NAaBU/bOHbI Hafg,
Kamepamu, rabapuTbl 34aHWI LEeHTPaNbHbIX TEN0BbIX MyHKTOB (ATM), AnameTpsl TPy6;

Nno ras’onpoBOAYy - KOBEPbI, PEryaaTopbl AAaBAEHWUA, 3aABUNKKW, TMAPABAMYECKME 3aTBOPbI,
KOHTPO/IbHble TPYOKM, KOMMEHCATOPbI, 3arayWwKKu, rabaputbl rasopacnpegenutenbHbix ctaHuuii (FPC),
aAnameTpsbl Tpy6;

Mo 31eKTPOKabenNto - MecTa BbIXOA0B Ha CTEHbI 34aHUI U OMNOPbI, ceYeHMs 60KOB AN KaHaNoB Mo
BHELHUM rabapuTam, YMC/I0 KaHAOB, IMHENHbIE U TPOWHUKOBbIE MydTbl, TPaHchOpMaTOpPbI, rabapuTbl
3/1aHWI TpaHchOpPMaTOpPHbIX noacTaHuui (TN);



no cnaboTo4yHOWM CeTn - KOPOBKK, WKadbl (C yKasaHMeM UX TUMa UM cTaHAapTa), ceyeHue 610KoB
WAW KaHaNoB No BHeLWHMM rabapuTam, YNCNO KaHANOB, Pa3BEPTKU KONOALLEB;

Mo 3N1eKTPOo3alLMTe OT KOPPO3UKU CTaslbHbIX TPYOONPOBOAOB - KOHTAKTHbIE YCTPOMCTBA, aHOAHbIE
3a3eMsiMTeNn (C yKasaHMem TAyOUHbI UX 3aN0XKEHUA), NEKTPO3aWMUTHbIE YCTAaHOBKK, 3/IEKTpUYECKMe
NnepemblYKM, 3aLUMTHbIE 3a3eMNEHUA U APEHAXKHble Kabenu.

Mpyn aToM A0MKHbI HBbITb COBpPaHblI CBEAEHUA O KOIMYECTBe NPOKNAAO0K, OTBEPCTMI, O MaTepuane
Tpy6, KONOALEB, KAHANOB, O AAaBAEHMUM B FAa30BbIX M HANPAXKEHUN B KAabeNbHbIX CETAX.

Mpn pacnonoxeHUn NOA3EMHbIX UHXKEHEPHbIX ceTel B BIOKAX U TOHHENAX CbeMKEe MOANEXUT
TONbKO OAHA UX CTOPOHA, APYrasA »Ke HAaHOCUTCA MO AaHHbIM NPOMEpPOB. BbIxoAbl NOA3EMHbIX CeTel U
3IEMEHTbI MX KOHCTPYKUMI AO/IKHbI ObITb CBA3AHbI MeXX Ay cOB0on Uamn npusAsaHbl K TBEPAbIM KOHTYpam
3aCTPOMKM KOHTPOJIbHBIMW NPOMEpPAMM.

Mpn cbemke Kabenel B Nyykax 3amepbl NPOU3BOAATCA A0 KpalHWUX Kabenei ¢ Tol uan gpyrou
CTOPOHbI.

6.22. 06A3aTeNbHON CbeMKE NoA/1eKaT BCe NOA3EMHbIE COOPYKEHUSA, MepeceKatomne nam naywme
napannenbHO NPOKAAAKe, BCKPbITble TpaHweehn. OQHOBPEMEHHO CO CbEMKOM YKaszaHHbIX 3/1eMEHTOB
WHXXEHEPHbIX KOMMYHUKALUMM BbINOAHAETCA CbEMKA TEKYLMX W3MEHEHWM B rpaHMUAX Y4acTKa,
OTBEAEeHHOro Nnog, CTPOUTENbCTBO.

Mpu nponsBoacTee paboT peKoMeHAYEeTCs NPUCBANBATL EANHYIO HYMEPALMIO KONOALEB, Kamep U
ap.

6.23. MnaHoBOE NONOXKEHME BCEX NOA3EMHbBIX KOMMYHUKALMA M OTHOCALLMXCA K HUM COOPYKEHWUM
onpegenserca:

Ha 3aCTPOEHHOW TEPPUTOPUN - OT TBEPAbIX TOYEK KanuTasibHOW 3aCTPOMKM, OT MYHKTOB OMOPHOM
reofesnyeckolt CeTU N To4eK NOCTOAHHOTO CbeMOYHOro 060CHOBaHMA;

Ha He3aCTPOEHHOM TEPPUTOPUM - OT NMYHKTOB OMOPHOM reoae3nyeckoln CeTM U TOYEK CbEMOYHOIO
obocHoBaHus.

6.24. OT NyHKTOB OMOPHON reofesnyeckoit CeTM U TO4EK CbeEMOYHOTO 0OOCHOBAHMA MOJIOKEHME
noA3eMHbIX KOMMYHUKaLMIA onpeaenaeTcs AMHENHbIMM 3ace4KaMu, NepneHgmMKyaapamm, NoAapPHbIM U
KOMOBMHMPOBAHHbLIM CNOCO6aMM, C UCNONb30BAHMEM 3NEKTPOHHbIX TAXEOMETPOB, @ TAKXKe MEH3Y/bl U
TeogoNuTa.

JInHeMHble U yrnoBble U3MEPEHUA BbINONHAIOTCA B COOTBETCTBUM € M. 5.77 n MpunoxkeHmnem I CI
11-104-97.

6.25. Mpwu 3HaunTeNnbHOM (6onee 1 m) 3arnyb6aeHUM 3N1EMEHTOB NOA3EMHbIX COOPYKEHUN BbIHOC
0OCM NOA3EeMHbIX KOMMYHUKaLMM Ha MOBEPXHOCTb BbINOHAETCA C MOMOLLbIO OTBECA.

6.26. Mpn cbeMKe KONOAUEB, KamMep W KOMEKTOPOB MPOU3BOAATCA OObMepbl BHYTPEHHEro W
BHELLHEero rabapuToB COOPYKEHUA U €ro KOHCTPYKTUBHbLIX 3/1@EMEHTOB, OMNPeaeaeTca PachnonoKeHme
TPYO6 U PaCOHHbIX YacTel € NPUBA3KOM K OTBECHOM IMHUM, NPOXOAALLEN Yepes LEHTP KPbILKK Kooaua.
Mpn 3TOM AO0NKHbI ObITb YCTAHOB/EHbI: Ha3HauyeHWe, KOHCTPYKUMS KONOALEB, Kamep, KOMIeKTOPOB,
pacnpefenutenbHbiX WKAGOB U KUOCKOB, AMAMETPbI TPYD, XapaKTEPUCTMKA MMeEIoLeNca apmaTypbl,
BHYTPEeHHMeE rabapuTbl KONOALLEB U APYTMX KOHCTPYKTUBHbBIX 3/1EMEHTOB NOA3EMHbIX COOPYHKEHUN.

TunoBsble KONOALbI U KaMepbl 0BMepam He Noanexar.

6.27. [lnA rasoBblX W TENJIOBLIX ceTer GUKCUPYETCA PACMOIOKEHME CTbIKOB OTHOCUTE/IbHO JIHOKOB
KONIOALLEB NN KaMep C YKazaHMeM TUNa CTbiKa.

6.28. Pe3ynbTaTbl U3MEpPEHMUI 3aHOCATCA B abpuc, rae AenatoTcs 3apUCOBKKU B NJ1aHE B COYETAHUU
CO CXeMO NPOKNAAbIBAEMOIO TEO40/IMTHOIO X043, NOKa3bIBAOTCA NPUBA3KM K KanuTasibHOM 3aCTPOIKe,
JINHENHblE pa3Mepbl COOPYKEHUS, CEYEHUA U T.A.

Bce noanexaline cbemke 31eMeHTbl NOA3EMHOM UHXXEHEPHOWN CeTU NocnenoBaTesibHO, MO XO4y
CbeMKM, HYMepyroTCA B abpucax u xKypHanax.

6.29. Mpu cbemKke 31eMeHTOB NOA3EMHbIX MHXEHEPHbIX KOMMYHUKaLUN 06A3aTeNbHbIM YC0BMEM
ABNAETCA KOHTPO/IbHOE U3MEPEHME PACCTOAHUN MEXKAY HUMMU.

MpeaenbHble OWWOKM onpeaeneHUa 3/1EeMEHTOB MNOA3EMHON WHMKEHEPHOW CeTM B NaaHe He
JO/IXKHbl 6bITb 6onee 0,2 M.

6.30. BbICOTHOE MONOXKEHUEe NOA3EMHbIX MHKEHEPHbIX KOMMYHUKALUMIA, B TOM YMCAE WU YINIOB UX
NnoBOpOTa, ONpeaenseTca A0 3acbiNKM TPaHWen (KOTNOBAHOB) TEXHWYECKUM HWUBENMPOBAHUMEM B
cooteeTcTBMM ¢ nn. 5.40 - 5.45 CIM 11-104-97.
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BbICOTHOE MO/IOXKEHME 3NEMEHTOB MHKEHEPHOM CETU B MPOXOAHOM KOJIJIEKTOpE onpeaenaeTca oT
NPOIOXKEHHOTO BHYTPWU HEr0 HUBEIMPHOTO X0Aa.

6.31. MNpu rnyboKOM 3aN10KEHUWN NOA3EMHbBIX KOMMYHMKaLMIA, KOFAa NONyYeHNe B HEOOXO0ANMMbIX
MECTax BbICOT TOYEK 3/1EMEHTOB KOMMYHMKALMI HE MOMKET OCYLLECTBAATLCA HEMOCPeACTBEHHO NO
HUBEJIMPHON WU TNYBUHHON peiKe, 3TU BbICOTbl MOJYYAOT U3MEPEHMEM METANIJIMYECKOM PYNETKOM
BEPTUKANIbHOTO PAacCTOAHWUA OT KOJbLLA KONOALA, HA KOTOPOW nepesaHa OTMETKa.

6.32. HuBenmpoBaHMem oOnNpeaenAlTCA BbICOTbI MONA WU Bepxa KOMAMEKTOpa, Bepxa M Hu3a
KabenbHoOM KaHanM3aumm B nakeTax (6710Kkax), Bepxa BpOHMPOBaAHHOIO Kabens, Bepxa TPybonpoBoaos,
NMOBEPXHOCTM 3eM/IM (BPOBKM TpaHLUEN) B XapaKTePHbIX MecTax, Yr/10B NOBOPOTa M TOYEK U3MEHeHUn
YKNOHOB NOA3EeMHbIX KOMMYHMKALNIN, 06e4aeKk CMOTPOBBIX JIFOKOB M BCEX OCTA/IbHbIX TOYEK, 3aCHATbLIX B
nnaHe.

B KaHanusauum (dekanbHOM WM SMBHEBON), APEHAXKe M APYrUX CaMoOTeYHbIX Tpybonposoaax
HUBennpytoTcs NOTKM Tpyb. Kpome TOro, onpeaensatoTca BbICOTbl 3/1EMEHTOB BCEX CYLLECTBYHOLMX
WHXKEHEPHbIX KOMMYHUKALNUIN, BCKPbITbIX B TPAHLIEAX NPU CTPOUTENLCTBE.

Hymepauma Toyek, ycTaHOBNEHHasA B NPOLLeCcce ropmn3oHTasIbHON CbeEMKM, NMPU HUBENUPOBAHUN He
n3meHseTcA.

6.33. [na HMBENUPOBAHWMA PEKOMEHAYITCA HWMBEAMPblI C CaMOYCTaHAaB/MBAMOLWLENCA NUHUEN
BM3MPOBAHUA U ABYCTOPOHHME LUALLEYHbIe PEMKN C KPYT/bIM YPOBHEM. PacxoXKAeHUA B NpeBbIWEHNAX,
NOJIyYEHHbIX N0 YEPHbIM M KPAaCHbIM CTOPOHAM peek, ANA KaXKA0W CTaHUMW He O0/1XKHbl NpeBbiwaTh +/- 5
MM. PaccTosaHWe OT MHCTPYMEHTA A0 PeEK He A0MKHO 6biTb 601ee 100 m.

6.34. BbICOTbl BPEMEHHbIX PENepoB MAM TOYEK MNNAHOBOM CbEMOYHOM CETU BKAKOYAOTCA B
HUBENIMPHBIN X04. HMBENMPOBAHME MX KaK MPOMEXKYTOUYHbIX TOYEK He A0NyCcKaeTcA.

CoaepraHue 1 cocTaBaeHNE UCMIONHUTENbHbIX YepTexKei

6.35. ICNnONHUTENbHbIA YepTeXK ABNSETCA OTYETHbIM AOKYMEHTOM, ONpeaenAowmMm HasHayeHme,
TUM, KOHCTPYKUMIO, M/JIaHOBOE M BbICOTHOE MOJIOKEHME MPOJIOKEHHbBIX MOA3EMHbBIX WHXEHEPHbIX
KOMMYHMUKaLMI.

NCMNOMIHUTENbHBIM YepTeX BXOAUT B COCTaB 00MA3aTe/IbHOM WCMOJIHUTE/IbHOW reoae3nyeckon
OOKYMEHTaL MW, 3aKOHYEHHbIX CTPOUTENBbCTBOM MNOA3EMHbIX KOMMYHUKALLNIA.

NcnonHUTeNbHbIA YepTerk WUCNO/b3yeTcA B KayecTBE WMCXOAHOrO AOKYMEHTa MpW COCTaBAEHWUM
NJaHOB NOA3EMHbIX KOMMYHWUKAUNI NN MHXKEHePHO-Tonorpadruyeckmnx naaHos.

6.36. B cocTaB NCNOJIHUTENIBHOTO YepTeXka NOA3EMHbIX MHKEHEPHbIX KOMMYHMKaLLMN BXOAAT:

Tonorpaduyeckmii nnaH B macwrtabe 1:500 nnum 1:1000 c usobparkeHnem penbeda ropusoHTaNAMU
M (MAK) BbICOTAMM, @ TAKMKe CYLLECTBYIOLMX U BHOBb MOCTPOEHHbIX MOA3EMHbIX KOMMYHWKAUWUA B
rpaHMLax y4acTka, OTBeAEHHOrO NOA CTPOUTENBCTBO;

NpPoAobHbIN NPOdUIb NO OCM NOCTPOEHHOTO NOA3EMHOIO COOPYKEHMA (KOMMYHUKaLNK);

naaHbl U paspesbl Konoaues (Kamep);

nonepeyHble Ce4EeHMA KONNEKTOPOB, KaHa10B, GYyTAAPOB C YKazaHMEM AMAMETPOB PACMOOMKEHHbIX
B HMX TPy6 M MapoK Kabenei;

KaTanor KOOpPAMHAT BbIXOA0B, YI/I0B NOBOPOTA U CTBOPHbIX TOYEK Ha MPAMOJIMHENHbIX y4acTKax
NoA3eMHbIX KOMMYHUKaLMUI.

6.37. Tonorpadmyeckoit OCHOBOWM AA COCTaBNEHUA WUCMOSHUTENbHOINO YepTera MOCTPOEHHbIX
NOA3EMHbIX MH}KEHEPHbIX KOMMYHUKAUMI CAy»KaT nnaHbl B macwTabe 1:500 - 1:1000, nonyyeHHble B
pe3ynbTaTe BbINOJHEHUA UCNONHUTENIbHOW TONOrpadrUYecKoin CbeMKu.

6.38. UcnonHuTenbHaa Tonorpaduyeckas CbeMKa BbINOAHAETCS ¢ cobatogeHnem TpebosaHumii CM
11-104-97 (n. 9.14) B npepenax rpaHuL, yyacTKa CTPOUTENbCTBA. Pe3ynbTaTbl CbeMKM HaHOCATCA Ha
OPUTUHANDbI NJAHOB, XPaHALLMECA B reoae3snyeckom GoHae ropoaa (nocenka) Uam npeanpuaTus.

B cnyuyaax, Korga nNOCTPOEHHble MNOA3EeMHble WHXKEHEepHble KOMMYHMKALMW MPUHUMAOTCA K
3KcnayaTauum 40 3aBepLueHus paboT no NJaHUPoBKe W 61aroycTpoicTBY TEPPUTOPUM, UCMIONHUTENbHDIN
yepTex CocTaBaseTca Ha Tonorpaduyeckom naaHe (MCNONb30BAaHHOM MpPU MPOEKTUPOBAHUKU) C
[0CbEMKOW CYLLECTBYIOLLLEN KannTaibHOM 3aCTPOMKM, K TO4KaM KOTOPOI OCYLLEeCTBAANACh NPUBA3KA 3TUX
KOMMYHUKaLLWIA.

6.39. MpoaonbHbIN NPOoPUAb NO OCKU NOCTPOEHHOIO NOA3EMHOIO COOPYMKEHUA (KOMMYHUKaLMMN)
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COCTaBAAETCA NO AAHHbIM MNPOBEAEHHbIX B HATYPE IMHENHbIX U3MEPEHUI N HUBENUPOBAHMA SN1EMEHTOB
COOPYKEHUA.

opK30HTaNbHbIAN MacwTab Nnpoduman NpUHMMaETCA paBHbIM MaclwTaby Tonorpaduyeckoro naaHa,
a BepTUKanbHbIN - 1:100 nnam 1:200 u, Kak UCKAOYEHUE, B OTAE/bHbIX caydanax 1:50 - 1:10.

Ha npogonbHom npodusie, KpOMe BbICOT 3/IEMEHTOB NOA3EMHbIX KOMMYHUKALMMA (MPONOMKEHHbIX U
CYLLECTBYIOWMX), MOKAa3blBAlOTCA TOPU3OHTa/IbHbIE PACCTOSHUA MeXAy TOYKaMWU HUBEIMPOBAHUS
(MMKeTaxk, Hymepaumsa), OTMETKM HM3a TPYD, KoNMYecTBo BPOHMPOBAHHLIX Kabenel 1 Tpyb, BEANYMHDI U1
HanpaB/eHMA YKJAOHOB, TUN Kosoaues, GyTaspbl U 060MMbI, MaTepman U AMamMeTpbl TPYD, NPOEKTHbIE
OTMETKM M  BbICOTbl MOBEPXHOCTM 3E€MAN, XapaKTEpPUCTUKA MOKPbITUA Hag, NOA3EMHbIMM
KOMMYHMKaUMAMM, KOHCTPYKLUMA NMOA3EMHbIX COOPYKEHUIA U MX OCHOBAHWI (MaTepuran, mapka, Tmn).

6.40. MnaHbl M pa3pesbl KONOALEB (KaMep), XapaKTepHble CEeYEeHWs KOJIEKTOPOB, KAHa/OoB,
pa3BepTKM KabenbHbIX KONOALEB W Apyrue f[eTann  BbluepuyMBaltOTCA Ha C€BOOOAHOM MecTe
WCMNONIHUTENBHOTO YepTeKa B MacwTabe, NPUHATOM B MPOEKTE, C YKazaHMEeM HEOBXOAMMbBIX TNHENHbIX
pa3mepoB, XapaKTepMU3yoLWMX NOCTPOEHHbIE COOPYKEHUA.

6.41. Mpy OANHAKOBOM Ha BCEM MPOTAXKEHUM ceYeHUU BNOKOB, TOHHeNEeW, KaHanoBs, GyTAAPOB
COCTaBAsAeTCA O4MH pa3pes.

Mpyn M3MEHEHUWU ceyeHUA KONNEKTOpa, KaHana, ¢ytaspa, Koandectsa Tpyb v Kabenen B HuUX
COCTaBAATCA AOMNOJIHUTE/IbHbIE YEPTEKM NOMNEPEYHOro CeYeHus.

6.42. Katanor KoopAMHAT TOYEeK 3S1EMEHTOB MNOA3EMHbIX WHMKEHEPHbIX KOMMYHMKaLWUMA
COCTaBAIAETCA MO YCTaHOBAEHHOW Gopme B NPUHATON CUCTEME KOOPANHAT.

OdopmneHme CNOAHUTENBHOTO YepTea

6.43. MNepBblil 3K3EMNAAP UCMONHUTENBHOIO YepTeXKa NPONOKEHHbIX NOA3EMHbLIX KOMMYHUKAUNA
M3roTOBAETCA Ha NAaBCAHOBOWM MNJEHKE WAW KafbKe W BblYEPUYMBAETCA TYLbIO B MPUHATBIX YCAOBHbIX
3HaKax.

6.44. Ha MCMONHUTE/NIBHOM YepTe)ke MO KaxAon MNoA3eMHON KOMMYHWUKaUMWU OO0NXKHbI ObiTb
YyKa3saHbl:

HaMMeHOBaHWE CTPOUTENIbHO-MOHTAXKHOW OpraHu3aumu;

BMA, NOA3EMHOIO COOPYKEHMUA, HazBaHUe yauLbl (Mpoesaa), HaceNeHHOro NyHKTa;

HaMMeHOBaHWe NPOEKTHOM OpraHM3auumM, HOMep W AaTa COoracoBaHMA NPOEKTA, a TaK¥Ke BblAauu
paspeleHns aAMUHUCTPATUBHOM MHCMNEKLMM Ha NPaBO NPOM3BOACTBA PaboT No pPaspbITUIO YYACTKOB ANA
NPOKNAAKM NOA3EMHbIX KOMMYHUKaLUiA;

nognucK nnL, OTBETCTBEHHbIX 32 MPOM3BOACTBO CTPOUTENIbHO-MOHTaXHbIX PaborT;

noanucuM Aul, MNPouU3BOAMBLUMX WMCNONHUTENbHYIO CbEMKY W COCTaBAEHUE WCMOJHUTENbHOrO
yepTeka, a TaKKe OTBETCTBEHHbIX PYKOBOAMUTENEN STUX PAbOT;

noAnucK NpeacTaBUTesIel 3aKasumKa M IKCNAyaTMpPYoLWen opraHM3aumm.

Kpome Toro, Ha MCNONHUTENBHOM YepTexe 06sa3aTe/IbHO NOKA3bIBAOTCA BCe NepecevyeHns HOBbIX
NnoA3eMHbIX KOMMYHUKaLMIM C CYLLLECTBYHOLLEN NOA3EMHOM CETbIO.

Ha coBmellleHHble B 04HON TpaHLee (KaHase) NoA3eMHble KOMMYHUKALUKN MOXKET COCTaBAATLCA
OLMH NCMOIHUTENbHbIN YepPTEK.

6.45. KOHTpO/IbHaA reofesnyeckas CbeMKa BbIMOHAETCA B COOTBETCTBMU ¢ TpeboBaHmMAamM CHuM
3.01.03-84.

He nosgHee yem 3a TpW AHA 40 3acbiNKM TpaHLWeW M KOT/I0BAaHOB CTPOMTE/IbHAA OpraHM3auus
ob6s3aHa BbI3bIBaTb MNPeACTaBUTENSA 3aKas3uMKa (3acTpoiluMKa) ANA MPOBEAEHUSs MHCTPYMEHTabHOM
NPOBEpPKN COOTBETCTBUA MIAHOBOrO M BbICOTHONO MONOXEHUA MOCTPOEHHbIX NOA3EMHbIX UHXEHEepPHbIX
KOMMYHMKaLMIM Ha MECTHOCTU MX OTOBPArKEHWNIO Ha UCNONHUTENIbHBIX YepTexax.

[aHHble nNpoOBEPKM MNIAHOBOrO W  BbICOTHOTO MOJIOXKEHUA MOA3EMHbIX KOMMYHWKALMIA
nposepsAloLwWwMe 33aHOCAT B abpuc WM HUBEAUPHbIA KYPHaA U 3aBepAldT cBoMMM nognucamu. Ha
NCMNOJIHUTENBHOM YepTexke NPOoBepPAOWMMK AeNaeTca cieaytowasn 3anucb: "MCnoNHUTENbHBIN YepTex
NpPOBEPEH, COCTAB/IEH MPABU/IbHO M COOTBETCTBYET HAType, OTKJAOHEHMI OT MPOEKTa HET (MU UMetoTca
OTK/IOHEHMS OT NpoeKTa)". 3Ta HagNUCb CONPOBOXKAAETCA NOANNUCAMM U SATOMN.

B cnyyae npeactaBneHWA  CTPOMTENIbHOM  OpraHM3auvein  HenpaBW/AbHO  COCTABAEHHOTO
WCNOIHUTENIbHOTO YepTeXKa UAN reofe3ndyecknx maTepuanos, He OTBEYAOLWMX NPpeabABAAEMbIM K HUM
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TpeboBaHMAM, NpoBepAloLMe COCTaBNAOT 06 3TOM aKT. Moa3emMHas MHXeHepHan CceTb A0 YCTPaHeHuA
BbIAB/IEHHbIX HEAOCTAaTKOB He A0/1XKHa NPUHMMATBLCA B SKCN/IyaTaLuto.

MpenenbHble OTKNOHEHUA MeXAy 3HaYeHUAMW T[eOMETPUYECKUX MapameTpoB MNOoA3EMHbIX
WH}KEHEPHbIX CeTeil Ha WCMONHUTE/IbHOM YepTerke U AaHHbIMU KOHTPOJIbHOM CbEeMKM He A0JIKHbI
npesbiWwaTb B NaaHe - 0,5 m, no BbicoTe - 0,03 m Ans camoTeyHbix Tpybonposoaos 1 0,1 M - A48 OCTaNbHbIX
NPOKNaA0K.

Mocne npMemMKM KOMUCCUMEN NMOA3EMHOM MHMKEHEPHOM CEeTM B 3KCNAYyaTAUMIO OAWMH 3K3eMnasAp
WCMOJIHUTE/IbHOTO YepTeXka nepefaeTrca B OpraHbl apXMTEKTYpbl U FPafoCTPOUTENIbCTBA CyOBHEKTOB
Poccuiickoit depepaummnm ManM MecTHble OpraHbl apPXUTEKTYPbI U rPagoCTPOUTENBCTBA MYHULMMANbHbIX
obpa3oBaHuii.

6.46. B pe3synbTaTe UCNONHUTENIbHOW CbEMKWU NOCTPOEHHbIX MOA3EMHbIX KOMMYHMKALMN AOKHbI
6bITb NONYYEHbI CleAyoLMe MaTepUanbl:

abpuncbl CbeMKU Noa3eMHbIX KOMMYHUKaLUMWI;

KYpPHasibl USMEPEHNA FOPU3OHTA/IbHBIX YI/I0B U HUBEMPOBAHUA NOA3EMHbIX KOMMYHUKALNIY;

CXEeMbl TEOLO/MNTHBIX U HUBENIMPHDbIX XO40B;

BEAOMOCTU BbIYNCAEHNA KOOPAUHAT U BbICOT;

KaTasior KoopAUHAT TOYEK TPaCChl A/19 HE3ACTPOEHHOM TeppuUTOpUN;

MCMOJIHUTE/IbHbIN YepTeXx.

7. NMPABUIA NO TEXHUKE BE3OMACHOCTH
NPW CbEMKE NOA3EMHbIX KOMMYHUKALINI

TexHMKa 6e30MacHOCTM NP NOUCKE NOA3EMHbIX KOMMYHMKaLLUI

7.1. Mpu mncnonb3oBaHMKU reHepaTopoB Tpybokabesneuckatenen cneayer BbINOJHATL MpaBu/a
TeXHUKM 6e30MacHOCTU, YCTaHOBAEHHbIE ANA PaboT ¢ AeNCTBYIOWMMU SNEKTPUYECKMMM YCTaHOBKaMU.

Mpwn npounssoacTse paboT Ha TEPPUTOPUN AENCTBYIOLLETO NPOMBbILLAEHHOFO NPeANpPUATUA cnepyeTt
cobntoaaTh NpaBuaa TEXHUKU Be30MacHOCTM, YCTAHOBNEHHbIE Ha AAaHHOM NpeanpuaTMM 1 TpebosaHus
CHuM 111-4-80%*.

MpumeyaHue. MNMpu NoMcke NOA3EMHbIX KOMMYHUKALMA MOXKET UCMOJIb30BaTbCA NePEeMEHHbIN TOK
cunon nopsagKa 0,5 A. besonacHbim ans yenoBeka aaseTca Tok cunoit go 0,03 A. Tokm cunoit ot 0,03 oo
0,1 A onacHbl gns 340POBbA YENOBEKA U MOTYT BbI3blBaTb NOTEPIO cO3HAHUA. TokM cunoii 0,1 A n 6onee
ABNAIOTCA CMEePTE/IbHO ONACHbIMW.

7.2. BkAtoyeHMe reHepaTopa paspellaeTca NPOu3BOAMTbL TObKO MO 3aBEPLUEHMM MOHTAXKA
3NEKTPUYECKON cxembl. [leMOHTaX 3/1eKTPUYECKON cxemMbl 6e3 npeaBapuUTEsIbHOIO OTK/OYEHMUSA
reHepaTopa 3anpeLaeTcs.

7.3. CoeauvHuTeNbHble MNPOBOAA, CBA3bIBAIOWME FEHEPATOP C OTbICKMBAEMOM TPAccon uam
3a3eM/IeHNEM, AOIXKHbI ObITb LLe/IbHbIMU U C HAAEeXHON n3onsumei. KoHUbl coegMHUTENbHbIX NPOBOAOB
cnepyeT oGOPMNATb KOHTAKTHbIMM BUAKAMM MW HAKOHEYHUKAMU, pa3mepbl U Gopma KOTOPbIX AOJKHbI
COOTBETCTBOBATb KIeMMaM reHepaTtopa v 3a3emantens. A coegMHeHUs reHepaTopa C Tpaccoi cneayer
MCMNO/Ib30BaTb MarHWTHble KOHTaKTbl. [01b30BaTbCA Oro/IeHHbIMM KOHLL @MW MPOBOAOB AN KOHTaKTa C
KNemMmMaMu reHepaTopa Uam € OTbICKMBAEMOW TPaccom 3anpeLlaeTcs.

7.4. TeHepaTop M 3a3emauTennM BO Bpemsi PaboTbl AOJKHbI HAXO4MTbCA MOA MOCTOSHHbIM
HabnogeHUemM CneunanbHOro BblAENEHHOro Ana 3ToW UenuM paboTHMKa. [OCTOPOHHUM Anuam
nogxoamtb K paboTtatowum npubopam 3anpewtaetca. Y 3asemauTtenei U reHepatopa cneayet
YCTaHaBAMBATb LWNTKK C Hagnucoto "Mog HanpsaxxeHnem".

7.5. Bo Bpemsa paboTbl reHepaTopa MpPMKacaTbCA pyKamu K TOKOBeAyLLMM yacTam npubopos, a
TaKKe K OTbICKMBAEMOM KOMMYHWKaLMM 3anpellaetcA. KaTeropuyecku 3anpeLiaetcs HaxoAWUTbCA B
Konoauax unu wypdax, yepes KoTopble NPOXOAAT onpeaenaeMble KOMMYHUKALLMN.

7.6. 0na NpoBEPKM HANUUMA HANPAXKEHUA CeayeT No/Ib30BaTbCA KOHTPOJIbHbIMKU NPUBopamu.

7.7. Ona oTbICKaHWA AelCTBYOLWMX Kabenel Bce paboTbl MO NOAKNIOYEHWNIO FeHEPaTOPa, BCKPbITUIO
Kabena wypdpamu cnegyet Nnpom3BoANTb Nocse obectoumBaHMA Kabens u 06a3aTesibHO B NPUCYTCTBUM
npeacTaBUTENS KCMIYATUPYIOLLEN OPraHM3aL K.
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7.8. Mpounseoacteo paboT Ha TpaHCHOPMATOPHbIX NOACTAHUMAX PA3PELLAETCA TOIbKO NPU CHATOM
HanpsaeHuu. Mocne BKAOYEHUS UM 3a3eM/IEHUA TOKOBEAYLWMX YacTeil HYKHO YCTaHOBWUTb LUMTKM C
Hagnucamu: "He BKAtovaTb - paboTatoT ntoan” mn "3azemneHo".

7.9. Bo Bpemsa rposbl 1 Joxaa paboTbl N0 NOMCKY NOA3EMHbIX KOMMYHUKaLMIA C UCNONb30BaHUEM
TpybounckaTenein gonxHbl 6bITb NPEKpPaLLEHbI.

7.10. Mo OKOH4YaHMWM paboT cneayetT yb6eauMTbCcA B BbIKJAOYEHUM TreHepaTtopa M MPUEMHOTO
YCTPOMCTBA, @ 3aTeM CNOXWUTb KOMMNAEKT Tpybokabeneuckatena B COOTBETCTBUM C YKA3aHUAMM B
TEXHUYECKOM NacnopTte npubopa.

TexHuKa 6e3onacHoCT Npu paboTtax B KooALax

7.12. KpbllWKKM Konoaues cnedyeT OTKPbIBATb JIETKUM JIOMMKOM WM KPKOYKOM, cneuuanbHo
M3roToB/IEHHbIM Ans 3Toh uenn. [Mpu paboTax Ha TeppuTOpUAX NPEeanpPUATUA XMMUYECKOU W
HedTenepepabaTbiBatOLLEN NPOMBbILIIEHHOCTU IOMUK U KPHOYOK A01KHbI 6bITb M3roTOBAEHbI U3 BPOHS3bI.

7.13. Mpyn OTKPbIBAHUN KONOALLEB MEPCOHAN AO/KEH HaxoAWMTbCA C HAaBETPEeHHOM CTopoHbl. Ha
paccToaHMM 3 M B CTOPOHY BCTPEYHOrO TPAHCMOPTa CTaBUTCA MEpPeHOCHasi TPeHora CO 3HaKoM
"OnacHoctb".

7.14. Mepea cnyckom B Ko/oAeL, NPOW3BOAMUTCA MPOBEpPKa HanMuus B KOMoAue BpedHbIX UK
B3PbIBOOMACHbIX Fa30B MOKET ObITb BbIMNONHEHO MNPOBETPMBAHMEM UM OMNYyCKAHWEM B Konogdel, 5 - 6 Kr
ralweHom n3BecTn, NpeasapmTenbHO NOJANTON BOAOMN.

7.15. 1o nonHOro yganeHua rasa CnycKk B Koaogel, 3anpewaerca. B MCKAIOUMTENbHBIX Cayvaax npu
paboTax Ha TeppuUTOpUAX NPEanpPUATUIA XUMUYECKON U HedTenepepabaTbiBAKOLWEN NMPOMbILLIEHHOCTHU
[0nycKaTca paboTbl B 3ara3oBaHHbIX KOJoALUax Npu HageTom npoTtusorase. Mpu 3Tom Ha paboTHuUKe,
Haxo4AlEeMca B KosoAue, AO/KeH ObiTb HadeT npenoxXpaHUTENbHbIN MOAC, K KOTOPOMY MpuBA3aHa
BEpEeBKa A/IMHOM Ha 3 M 6onbLue rnybuHbl KONoALA M UCMbITaHHAA HA Harpysky 150 Kr.

7.16. Bo Bpemsa paboTbl B KOJI04LAX HEOOXOAMMO CNeauTb 32 OTKPbITbIMU JIOKaMM M He A0NYCKaTb
K HUM NOCTOPOHHUX. N0 OKOHYaHMK paboT caeayeT NJAOTHO 3aKPbITh KPbILWKK KOMOALEB.

7.17. OnyckaTb B KoJsiogel, KakuMe-nmbo npeameTbl MU UHCTPYMEHTbI Pa3peLlaeTcs Ha BepeBKe
nocse nogayv paboTatowmMm B KONOALLE YCNOBHOMO CUrHana.

TexHUKa 6e3onacHocTM Npu WypdoBbIX paboTax

7.18. [lo Hayana pa3paboTku Wwypda MecTo ero PacnosoKeHUs OrparkaaeTca U BbiCTaBAAETCA
npeaynpeauTeNibHbIN 3HaK, o6o3Havatowmii "OnacHocTb". Mpwu paspaboTke wWypdos B6M3U TpamBaliHbIX
nyTel AonxKeH 6biTb BbiBELLEH NAaKaT ¢ Haanucbio "Tuxuii xoa".

7.19. bynbi)KHOe M BpycyaToe AOPOXKHOE MOKPbITUE BO M3bexaHMe 06BanoB pasbupaercs Ha
naowaaun, npesblwatowein pasmepbl wypda Ha 0,25 M B Kaxkayto CTOpoHy. AcdanbToBoe MOKpbITUE
BCKPbIBAETCA HA WMPKHY Wypda. MaTepmnanbl NOKPLITUIN yauL, Hago ybmpaTb B cneumManbHO OTBeEAEHHOE
MEeCTO, He 3acbinaemoe 3eM/iei.

7.20. Pa3paboTKy rpyHTa B Wypde Npom3BOAAT BPYUHYHO. [IpUMeHEHWe IoMa, KenesHbIX KANHbEB
W APYIUX YAAPHbIX MHCTPYMEHTOB B 30HE PacnoNOXeHWUs NOA3EMHbIX KOMMYHMKaLMI 3anpeLLaeTcs.

7.21. PaspaboTKa wypdoB B 30HE BO3MOMXKHOTO PacnonoXKeHns KabenbHbIX IMHUI BbINOJHAETCA B
NPUCYTCTBMM NPeaCcTaBUTENIeN SKCNIYaTUPYIOLLMX KabenbHble IMHUKN OpraHM3aumii.

7.22. PaspaboTka wypdoB 6e3 KpenseHus LOMNycKaeTcA Npu Meps3/ioOM FPYyHTE, a TaKXKe npu
cneaytowmx ycaoBumax u rnybmHax:

npu cnabbix U HEYCTOMUYUBBIX FPyHTax - fo 0,75 m;

npu rpyHTax cpegHen naoTHoCcTH - go 1,25 m;

NPW NAOTHbIX FPYHTax - 40 2,0 m.

B AapyrMx cnydasax pna npeaynpexkaeHus OBanoB 3eMAM MPUMEHAETCA BEpTUKA/NbHOE WAu
ropmM3oHTasIbHOE KpenieHne B 3aBUCUMOCTHM OT NyOUHbI Wypda 1 XxapakTepa pa3pabaTbiBaEMOro rpyHTa.



MpunoxkeHne A
(pekomeHayemoe)

TEPMWHbI N OMPEAENEHNA

HamMeHOBaHMe OnpenejsieHue
BaHTy3 CneumrajibHOE aBTOMATMUECKM OEeMCTByWllee NPpUCHOCOOJIeHMe,
yCTaHaBJIMBaeMOe B BEICOKMX TOuUKax Npodmis BONONPOBOIA LIS
BBEIIIyCKa BO3OyXa
BomomnpoBoz CoopyxeHre B BUIE TOHHeJNd, KaHaJa, JIOTKa WM TPpyOB IJisd

nponycka (momadm) BOIB IO HaNOPOM MJIM CaMOTEKOM OT
BOHNO3aDOPHOT'O COOPYXEHMS K MECTy ee NOTpebJieHus

Beon TpybGomnporona

OTBeTBJIeHME TpyOONpPOBOZAa OT HaAPYXHOM CeTM OO y3Jja C
3alOPHOM apMaTypoM, pPas3MeleHHOTO BHYTPM 3IOaHMA (COOPYXEeHM)

BomonpoBonHasa ceTb

Cucrema TpyOONpOBOONOB M YyCTPOMCTB IJisd NOHAuM BOIEL OT
MCTOYHMKA K MecTaM HOTpebJieHMSa

Boszsnyxoron

TpybonpoBon (KopoO) mnja IepeMelleHMsa BO3Oyxa, IPMMEHSEMEI B
cucTeMax BEHTWIJISALMM, BO3IOYWHOI'O OTOIJIEHMUS, KOHIULMOHMPOBAHMSA
BOBOyXa, a TakKxXe IOJd TPaHCIOPTMPOBAHMA BO3IyXa B
TEeXHOJIOTUMYECKUX LeJax

Bemycku

[IpucnocobyeHus npelHal3HadyeHHBEe IJid cOpoca BOIH B ITOHMXEHHBIX
TOUKAaX OTHEJIbHHX YyYaCTKOB BOIONPOBOIA HAa CJlydall PEeMOHTa, a
Takxe OJd yOaJleHUS M3 CUCTEMH OCeOanlMX MEeXaHMUEeCKUX B3Becel

T'azonposBon

Cucrema TpyOONpOBONOB, OOOPYHNOBaHMS U HpMOOPOB, IpenHa3Ha—
YEeHHEIX IJI TPAaHCIOPTUPOBAHMA IOPIUMX I'al30B OT KaKOoToO-Jmbo
IIyHKTa 0O NoTpeburenen

T'azonposBon
MaTmCTPaJlbHBM

Tas0NpOBOL IJIS TPAHCIOPTUPOBAHMS TOPOUMX T'a30B OT MeCcTa
NPOM3BOACTBa IO T'al0pPacClIpeneIMTEeJIbHEIX CTaHLMM, Ha KOTOPEHIX
OaBJIeHME IIOHMXAaeTCs IO YyPOBHS, HEOOXOOMMOTO IJisg CHaOXeHUS

norpedburenen
IpeHax Cucrema Tpy®O (IOpeH), CKBaXMH M OPYyTHUX YyCTPOMCTB njsa cbopa u
OTBOIAa TPYHTOBHIX BOI C LEJIbI0 [IOHMXEHUS UMX YPOBHS, OCYUIEHUS
MaccubBa TI'PyHTa y 3HOaHUS (COOPYyXeHUs), CHUXEHUS
GMIB TPALIMOHHOTO IaBJIEHUS
IioKep HamopHEM ydyacTOK TpyOonpoBoIa, NPOKJalblBaeMblM IIOI PyCJIOM
peku (kaHajsa), [0 CKJIOHaM MM IOHY TJIyOOKOM IOJIMHEL (oBpara),
IOO IOPOTOM, PACIOJIOXEHHOM B BHEEMKE
3anBmxKa [lpucnocobyieHne, CciyXalee s BKJIOUEHMS UM BHEKJIOUEHUS CEeTU
KaHanmsaumoHHasa Cucrema TpPpyOONPOBONOB, KOJIJIEKTOPOB, KaHAJIOB U JIOTKOB IJIS
ceThb nprueMa ¥ OTBENEeHMs CTOUHBX BOI K OUMCTHEIM COOPYXEHUSIM
Kanammszaunsa CucTeMa NOCTOSHHEIX I[IOO3EMHEIX COOPYXEHUN IJIs pasMelleHUs
kabesibHasA kabeJiell BHePreTUUYEeCKUX M CJabblx TOKOB B I'Opolax u
[IPOMEIIJIEHHEIX [NPEINPUSITUIX
KomnnexTop [log3eMHOE MPOTSAXEHHOE COOPYXEHMe IJIS COBMECTHOM MIPOKJIAIKMU

KOMMyHMKauMOHHHﬁ

(pasmMmenmeHns) TPyDOONpPOBOIOB M kabeJiell pasjMYHOI'O HasHAYEHMS

Kosomel, cMOTPOBOM

OJIeMeHT MOA3EMHOM MHXeHEePHOM ceTu,
YCTAHOBKM 3KCIJIyaTalLUMOHHOM apMaTypHl,

npenHas3HadeHHB OJid
npmubopoB, YCTPOMCTB

HpMCO@ﬂMHeHMﬁ, JId OCMOTpa "M IIPOUMCTKNM pr@OHpOBOEOB
JImBHEeOTBOL CoopymeHme IJId BEBEIIIYCKa CTOYHBIX BOIO M3 CUCTEMEL IOXIEBOM
KaHaJlm3auur B BOIOOEM
JIuBHEeCnyCK Coopyerme Ha ceTu HOﬂypasneanoﬁ ¥ OBLECIIJIaBHOM CUCTEM
KaHaJlm3auum OJji9 cépoca M30OBITKOB IOXIEBHEX BOI B BOINOEM
JloTok BomoBon He3aMKHYTOI'O IIOIIEPEeYHOI'0 CeUeHMA OJid CaMOTEeUHOI'O

IBUMXEeHNMA XMOKOCTU




OTCTOMHUK CoopyxeHMue 1Jisgd OCBEeTJIeHMSA BOIH (yHajleHUs B3BeEIeHHBIX
npuMecey M3 Hee) NyTeM KOoaTryJsalUMY M OTCTaMBAHMUSA OIPU
3aMeIJIEHHOM CKOPOCTM TeudeHMs INOTOKa B CUCTEMax I'MAPOY3JIOB U
VPPUTALUMOHHEX COOPYXEeHUM, BONOCHAOXEHMS M KaHaJIM3aLUNU

[loo3eMHEIE KOMMYHU-— Tpy©onporonsl M Kabenu pasjIMYHOI'O Ha3HaudeHMs (BOLNONPOBOL,
KauuyM (MHXEHEPHHE KaHalMsaluusa, OTOINJIeHMe, CBA3b U IOp.), NPOKJaIbBaeMele Ha
ceTu) TEePPUTOPMAX HaCEJIEHHHX INYyHKTOB M IIPOMBIIJIEHHEIX [IpenlpusaTUi
TenjioBasg CeTb Cucrema TpPpyOONPOBONOB (TEIJIONPOBOIOB), 10 KOTOPBM

repeMemaeTcsa TENJIOHOCUTEJIb Iopsdas BoIa MUJM IHap) OT
MCTOYHMKA »OO HoTpeduress

Tpacca [lojloXeHMe OCHU JIMHEMHOT'O COoOopyxeHMs (TpyBomnpoBona, kabens,
op.), OTBevapllee ee MNPOEKTHOMY IIOJIOKEHMIO Ha MECTHOCTU

dyTnap Tpyba mjs 3alMTel OCHOBHOT'O TPYyOONPOBOIA OT IMOBPEXIEeHUM (Miu
3eMJISHOT'O IIOJIOTHA OT pas3MblBa [PM aBapuy TPyDOONPOBONOB) Ha
yd4acTKax Iepexona MOk XeJIESHBIMM M aBTOMOOMIIBHEIMM HOPOTaMiu,
IPOKJIAIKM uYepe3 KOHCTPYKUMM 3OaHUM M COOPYXEHMM, a TaKxXe OT
IPOHMKHOBEHMS T'a3a M BPENHBIX BEUWEeCTB NPM NepecedyeHuu C
VHXEHEPHEMY CEeTSAMU M COOPYXEHUSIMU

JnexkTpuYeckas CeTb CucremMa 3BJIEKTPUYECKUX JIMHMUM, [IOACTAHLUM, pacClOpelesiMTesIbHBIX
Y [IepekJiodaTeJIbHBIX [IYHKTOB, CBSA3BBAIMX 3JIEKTPOCTAHUUM C
noTpebuTesaMmu

MpunoxkeHue b
(cnpaBoyHoe)

OBLUHME CBEAEHMA O NOA3EMHbIX MHKEHEPHbBIX KOMMYHUKALINAX
N UX BHELLHUX MPU3HAKAX

Bogonposog

1. Bogonposoa obecneunBaeT X03aMCTBEHHO-MUTbEBbIE, NPOU3BOACTBEHHbIE U NPOTUBOMOXKAPHbIE
HY»Obl. TOpO/CKan BOAONPOBOAHAA CETb COCTOUT U3 TPYH pasHOro AMamerpa U HazHaYeHUA: BOA0BOA0B,
MarucTpanabHbIX IMHUI, pacnpeaenuTeNbHOW CETU U BBOAOB B OTAE/bHbIE 34aHNA U COOPYIKEHUS.

BogoBoabl MoAatoT TPAH3MTOM BOAY OT BOAOMNPOBOAHOM CTaHLMU K paiioHy BogonoTpebieHuns

2. Ha npombIWwieHHbIX NpeanpuaTuax Bo40NPOBOAHAA CETb MOXKET Ae/UTbCA Ha XO3ANCTBEHHO-
NUTbEBYIO, XO3ANCTBEHHO-MPOTMBOMOKAPHYIO M MPOMbILLIEHHOIO BOAOCHAbKEeHUSA

CeTb NMPOMBIW/IEHHOTO BOAOCHABXEHUA MOMKET MMeTb pas/ivyHble BuAbl BogonposBogos. Ha
NPeAnpUATUAX XMMUYECKON NPOMBILINEHHOCTM Pa3/iMyaloT BOAONPOBOAbI YMAMYEHHOM, OCBET/IEHHOW U
peyHo Boabl, BOAONPOBOA 060POTHbLIX CUCTEM U AP. CO CBOMMM TEXHOJIOTMYECKMMU CBA3AMM.

3. Ana BOAOCHAbXeHWUA CEeNbCKUX HaCeNeHHbIX MYHKTOB 4YacTo MCMOJb3YyoTCA aBTOHOMHbIE
BOZ03a60pbl MM apTe3naHCKUE CKBaXKMHbI C Pa3BOAALLEN CETbIO K OTAE/IbHbIM 34aHUAM.

4. BogocHabxkeHne HepTenpPoMbIC/NOB BKIOYAET B cebsi BOAOBOAbI OT BOL03aDOPHbIX COOPYKEHUM
[0 KYCTOBbIX HacocHbIX cTaHumi (KHC) 1 pacnpeaenntenbHyto ceTb oT KHC A0 HarHeTaTeIbHbIX CKBaXUH.
BoaocHabxeHne MNPOMbILWIIEHHbIX OBLEKTOB W  MOCE/IKOB, PAaCNO/IOMKEHHbIX Ha TepputTopuu
HedTENnPOMBIC/IOB, OCYLLECTBAAETCA OT JIOKa/ibHbIX BOA03a60OPOB WAW MarucTpanbHbIX BOAOBOAOB C
OTBETBAEHUAMU B BUAE Pa3BOAALLENA CETU U BBOAAMM B OTAE/bHbIE 34aHNA U COOPYIKEHUA.

5. Tpybbl BOAOMNPOBOAHON CETU HE3aBMCUMO OT MX AMamMeTpa, KaKk MNpaBuao, YyryHHble WK
CTafibHble. Ha NPOMbIWAEHHbIX NPEANPUATMAX, OCOBEHHO A/1A TPaHCMOPTUPOBAHMUA HEOUULLEHHbIX
peyHbIX BOA, NPUMEHAIOTCA acbecTouemMeHTHble UK xenesobeToHHble Tpybbl. Tpybbl BOAONPOBOAHOM
CeTU YKNaablBalOTCA OBbIMHO MapanienbHO MNOBEPXHOCTM 3emanm Ha 0,2 - 0,5 M HUuXKe raybuHbl
npomep3aHunsa. InameTpbl NPUMEHAEMbIX ANSA BOAONPOBOAHOM ceTn TPpy6 AaHbl 8 MpunoxkeHun .



6. [Ona skcnayaTaumm M HabnwogeHua 3a paboToit obopyaoBaHMA BOAOMPOBOAHOM CETU
COOPYKAtOTCA Kooaubl, rabapnTbl KOTOPbLIX 3aBUCAT OT ANAMETPOB TPYO, rMYyOUHbI X 3a10XKEHMA M TUNA
YCTQHOB/IEHHOM B HWMX apMaTypbl. PasznmyatoT KONoAubl C 3a4BUKKON ANA BKAOYEHMA U BbIKAOYEHMUA
CETU, C BAHTY30M AJ/1A BbIMyCKa BO34yXa, CKaMJMBaIOLWLErocA B BEPXHMX TOYKAx nepenoma npoduns
BOAOMNPOBOAA, C BbINMYCKOM, YCTaHABAMBAEMbIM B HUMKHMX TOUYKAX Nepenoma npodunsa gna cbpocos Bobl
B BOAOCTOKM WU MOHUMKEHHbIE YYACTKNU MECTHOCTU. PasnnyaloT TakKe KonoAubl C NPpOTUBONOXKAPHbLIMU
rmapaHTamm, obpaTHbIMU M NPeAOXPaHUTENBbHBIMM KnanaHaMu.

Konoaubl Ha BOAONPOBOAAX YCTAaHABAMBALOTCA, KaK NPaBU/IO, NPU BBOAAX B KPYMHble 34aHMA U
COOPYKEHUA, B TOYKaAX Pe3KOro nepesoma npodmna, ocobeHHO Ha MarncTpasbHbiXx AMHUAX. Konogubl ¢
NPOTMBONOXKAPHbLIMU FMAPaHTAMM YCTAHABAMBAOTCA Ha Pa3BOAALLEN U MArUCTPaNbHON CETU Y BbE3L,0B
BO ABOpPblI 34aHUN, HO He pexe yem 4epe3 400 M. Ha npombIWNeHHbIX NPeanpuATUAX MOXKapHble
rM4paHTbl yctaHasamBatoTca Yepes 50 - 150 m. MNosopoTbl BOAONPOBOAOB, KaK NPABUIO, OCYLLECTBAAIOT
6e3 ycTpoilctBa Konoaues. HavmeHbluee 4UMCAIO KOMOAUEB XapaKTepHO AAAa BOAONPOBOAOB
NPOMbILWAEHHOIO BOAOCHABXKEHWA, MEXTOPOACKUX MarMcTpasibHbiX BOAOBOAOB, BOAOMNPOBOAHOW CETH
Ha HedTenpombIciax.

KaHanusauymus

1. KaHanusauus npeacrasaseT coboii ceTb NoA3eMHbIX TPYO M KaHaNos, CAyKaWMUX 4NA yaaNeHus
CTOYHbIX 3arpA3HEHHbIX B O4YUCTHbIE COOPYKEHMUSA.

2. CToyHble BOAbl NOAPA3LENATCA Ha XO3ANCTBEHHO-ObITOBbIE, MPOMbILWIEHHbIE U AOXKAEBbLIE
(nvBHeBble). COOTBETCTBEHHO 3TOMY pasfenseTcs W KaHaAu3auMoHHas ceTb. [opoackue
KaHa/1IM3aUMOHHbIe CETU B OCHOBHOM X03ANCTBEHHO-6bITOBbIE M InBHEBbLIE. MNpK 3TOM B 60/1bLLMX FrOpOAaXx
X03ANCTBEHHO-6bITOBbIE BOAbI OTBOAATCA Pa3febHO OT IMBHEBbIX. Ha MPOMbILWNEHHbIX NPeANPUATUAX,
KpOMe nepeynucneHHblXx BMAOB KaHanM3auuu, mmeetca Oonblaa rpynna KaHanM3auUMOHHbIX CeTel,
OTBOAALLMX NPOMbILL/IEHHbIE BOAbI PA3/IMYHOM CTENEHM arpeccnMBHOCTU. Ha nNpeanpuaTnAX XMMMUYECKOM
NPOMbILLUIEHHOCTU  PA3/INYAIOT  KUC/Ible, LLENOYHbIE, BWUCKO3HbIE U KOHLEHTPUPOBAHHbIE BOAbI,
OTBOAMMbIE MO COOTBETCTBYHOLLMM KaHANN3AUMOHHBIM CETAM. B C€NbCKUX HACeNEHHbIX MYHKTaX MMeeTcs,
KaK NpaBu/o, TOIbKO XO3ANCTBEHHO-ObITOBAA KaHaAn3aLmA.

3. KaHanu13auMoHHas ceTb ABASETCA CaMOTEYHOM. TOIbKO Ha OTAEe/IbHbIX y4acTKax Npu nepekayke
CTOYHbIX BOA Ha bonee BbICOKME FOPM3OHTbI MPOKNAAbIBAETCA HAaNoOpHan KaHaAM3aums.

4. KaHanu3auMOHHAA CeTb BK/OYAET BbIMYCKM M3 30aHUIM K CMOTPOBbLIM KONOALAM, Y/IUYHYLO
(MUKpOPaioOHHYIO) CETb U KOINEKTOPbI, OTBOAALLME BOAbI B OYUCTHbLIE COOPYHKEHUS.

5. B KaHa/IM3aLUMOHHOM CETU NPUMEHSAIOTCA ee300eTOHHbIE, KepaMMyecKme, acbecToLueMEHTHbIE
W YyryHHble Tpybbl. CTasbHble TPYObl MCMOb3YIOTCA HA OTAE/bHbIX Y4acTKax B HAMNOPHOM KaHannsaumu,
npu nepexoaax Yepes pekKu, KenesHble JOPOrM 1 B MecTax nepeceyeHuns ¢ 4pyrumm noaA3eMHbIMM CETAMM
N COOPYXKEeHUAMU. [mameTpbl TPYO, NPUMEHSEMbIX NPU CTPOUTENbCTBE HGE3HAMOPHOM KaHanusaumu,
npueegeHsol B Mpun. .

MMWHMMaNbHbIE YKNOHbI TPYBONPOBOAOB AOMYCKAIOTCA HE MEHEE:

0,007 gnsa Tpy6 anametrpom 150 mm;

0,005 - 1200 mm;

0,0005 - 11250 mm 1 bonee.

CmoTpOoBbIe KONOALbI NN KaMepbl YCTPaMBAKOTCA:

a) B MmecTax coeguHeHna TpybonpoBoaos;

6) B MecTax M3ameHeHWA HanpasaeHUs, YKIOHOB U ANaMeTpoB TpybonpoBoaos;

B) Ha NPAMBbIX y4acTKax yepes:

35 m npu guametpe Tpy6 150 mm;

50 m - 101200 go 450 mm;

75 m - 101500 go 600 mm;

100 m - 1 ot 700 go 900 mm;

150 m - 1 o1 1000 ao 1400 mm;

200 m - 1 ot 1500 go 2000 mm.

Ha TpybonpoBogax HanopHOW KaHanusauuu KONoAubl ycTaHaBauatoTcs yepes 300 - 500 m u
060pyAyOTCA TaK *Ke, KaK KoaoALbl BOLOMNPOBOLHOM CETH.



6. FnybuHa 3anoxeHns TpybonpoBoaoB KaHaAU3aLUMKN 3aBUCUT OT penbeda MecTHOCTU, Tpebyembix
YK/NOHOB, MPOTAMEHHOCTU TpacC W Apyrux ¢GakTopoB. Ha paBHUHHBIX Yy4yacTKax FOPOACKUMX U
NPOMbILLNEHHbIX TEPPUTOPUN FYBUHA 3a10XKEHUA KaHa/IM3aLUMOHHbIX Tpybonposoaos agocTuraeT 10 m u
6onee. MMHUManbHan rnybuHa 3anoxeHua Tpyb kaHanmsaumm 0,7 m.

fasonposoa

1. TopoAcKkue ra3oBble CETU COCTOAT U3 pacnpenenuTeNbHbIX Fa30NpPoBOAOB, MPO/IOXKEHHbIX OT
rasopacnpegenurenbHbix ctaHunin (TPC), rasoperynatopHbix NyHKToB (MTPM) 1 rasronbaepHbIX CTaHLUMIA K
OTAEeNbHbIM 3[4aHUAM U COOPYXKEHUAM. Ha npombIlNEHHbIX NPeAnpUATUAX ra3onpoBoabl CAy»KaT Ans
nogauu rasa ot NPC K KOTeNbHbIM, TEXHONOMMYECKUM YCTAHOBKAM M ra30KOMMNPECCOPHbIM CTaHUMAM. Ha
Tepputopmax HedTENPOMbBIC/IOB ra3onpoBoAbl 06ecneymnBaloT TPAHCNOPTMPOBaHME MOMYTHOrO rasa oT
COOpPHbIX MYHKTOB A0 ra30KOMMNPECCOPHbIX CTAHUMUI UK ra306€H3UHOBbIX 3aBO4,0B.

2. lopopacKuMe rasonpoBoabl B 3aBUCMMOCTU OT AABAEHMA B HUX rasa pasfenstoTcs Ha cieaytowme
KaTeropuu:

HM3Koro gasneHua (meHee 0,05 Krc/cm2);

cpeaHero gasneHus (ot 0,05 ao 3 krc/cm2);

BblCOKOro aasneHuns (ot 12 krc/cm2).

3. Ans marucTpanbHbIX ra30nNpoBOA0B YCTaHOBAEHbI TPU Knacca:

| BbICOKOrO AaBsieHMA nNpu paboyem aasneHun cebiwe 25 atm. (2,5 MMa);

Il cpegHero aaBneHuns npu paboyem gasneHunn ot 12 ao 25 atm. (ot 1,2 MMa go 2,5 MMa);

IIl HM3Koro AaBneHuA npu paboyem AasneHun Ao 12 atm. BKAoUuuTeNbHO (4o 1,2 MMa).

4. la3onpoBogbl Ha HedTENPOMbICNAX PAa3AeNAOTCA HA Cneaytowme KaTeropmu:

BaKYYMHbI€E;

HM3KOrO AaB/ieHMA, B KOTOPbIX paboyee aAaBaeHME He NPeBbIWaeT 3 aTMm.;

cpefHero gassieHus ¢ paboumm gasneHnem He 6onee 16 aTm.;

BbICOKOIO AaB/eHus ¢ pabouynm gasneHmem b6osee 16 atm.

5. Ma30npoBoAbl YKNAAbIBAOTCA NPENMYLLECTBEHHO NapaiesibHO NOBEPXHOCTU 3eMIN Ha rybuHe
oo 1,5 m ¢ yknoHom He meHee 0,02. lasonpoBogbl, TPAHCMOPTUPYIOLWME OCYLUEHHbIA a3,
NPOKNAAbIBAOTCA HA rNybuHe o 1 m 6e3 cobatoaeHnsa yKnoHOB. Ha NpPoOMBbIWIEHHbIX NpeanpuaTUaX
rasonpoBoAbl, Kak NPaBUNO, NPOKNAAbIBAIOTCA Ha 3eM/Iel Ha 3CTakadax unum onopax. Hepeaku cnyyau
pa3melLeHMA rasonpoBOAOB MO KPOHLUTEMHAM, YKPEN/eHHbIM Ha CTEHaX 34aHUN.

6. MNpu cTponUTENbCTBE ra3oNpPoOBOAOB NPUMEHAIOTCA CTa/ibHble TPYDbl, ANAMETPbI KOTOPbIX AaHbl B
Mpwn. 4.

7. Ha rasoBbIX CeTax MMEOTCS cneaylolmMe YCTPOMCTBA: 3a[BUKKN, KOHAEHCALMOHHbIE TOPLUKMU,
KOHTPO/IbHble TPYOKM, KOMMEHCATOPbI, PerynsTopbl AaBAeHUA U 3annBHble CMOHbI (rMapaBanyeckue
3anopsbl). 3aABUKKK, 3a1UBHbIE CUPOHbI, KOHAEHCALMOHHbIE FTOPLUKU U KOHTPObHbIE TPYOKKU BbIBOAATCA
Ha MOBEPXHOCTb 3eM/JIM W MNOTHO MNPUKPbLIBAIOTCA METAN/IMYECKMMM KpbillKamu (KoBepamu), a
KOMMNEHCaTopbl, PEryiaTopbl AaBAE€HUA M OTYACTU 3a[BUXNKM MOHTUPYHOTCA B Konoauax (puc. 9).
MoBOPOTHI ra30NPOBOAOB B 6H0/bLIMHCTBE Cly4aeB HE UMEIOT KONOALLEB.

TennoBble cetn

1. TennoBble ceTH CAyXKaT AN TPAHCNOPTUPOBKKU ropsayeit Boabl an napa ot TIL, nam mectHom
KOTE/IbHOM B *KWU/ble 4OMa, MPOMbILU/IEHHbIE NPeANPUATUA U K APYyTMM noTpebutenam.

2. Pa3nvyaloT fBa OCHOBHbIX BWAA TEMNJOCHabXeHUA: MecTHoe (OT OTAENbHbIX KOTe/bHbIX
YCTaHOBOK) M LEHTPA/IM30BaHHOE (OT TEN/IOBbIX 3/1eKTPOCTaHLmMin TIL).

Ha Tepputopusax CenbCKMUx HaceseHHbIX MyHKTOB NpeobnafaeT MecTHoe TennocHabkeHue, a B
ropoax v Ha KpynHbIX MPOMbILWAEHHbIX NPeAnpUATUAX KaK MeCTHOe, TaK U LieHTpan30oBaHHoe.

PasninyatoT napoBoe M BoasHoe TenaocHabyKeHue. MapoBble CETU CTPOATCS NPEUMYLLLECTBEHHO HA
NPOMbILUIEHHbIX NPeAnpUATUAX, NPUMbIKatoWwmMxX K TIL, a BogAHble cayXaT AnA OTONAEHUA KUAbIX U
06LLLECTBEHHbIX 34aHMIA TEMNNOM U CHABXKEHUA UX ropayei BogoMN.

3. Mpwu UeHTPaNN30BaHHOM TEMNIOCHABKEHUWN TEMNOBbIE CETU CTPOATCA MO NPUHLMNY NOCTPOEHWUSA
BOZOMNPOBOLOB, T.€. COCTOAT M3 MarMcTpasabHbIX TENIONPOBOAO0B C AnameTpom Tpy6 oT 400 ao 1200 mm,



passogsuen cetn ¢ aguameTtpom Tpy6 ot 200 ao 350 mm 1 BBOAOB B 34aHMA ¢ guameTpom Tpyb ot 50 ao
200 mm.

Mpu cTpouTeNbCTBE TENNOCETEN NPUMEHSIOT CTa/ibHble TPYObI.

4. B ropofax U Ha NPOMbILL/IEHHbIX NPEeANPUATUAX MPUMEHSAIOTCA c/ieaytolme cnocobbl NPOKAaaKK
TENNOBbIX CETeN:

HaA3eMHaA Ha ONopax 1 3CTakazax;

noasemHan 6eckaHasibHas;

noA3emMHas B HENPOXOAHbIX KaHanax;

noAasemHas B NoaynpoxXoAHbIX KaHanax;

nog3emHas B TYHHenax (NPoxXoAHbIX KaHanax).

Ha Tepputopmnax cenbCKMX HaceNEHHbIX MYHKTOB U MOCE/IKOB NPUMEHAETCA B OCHOBHOM NOA3€MHas
npoknagKa Tpyb 6e3 KaHaNoB UM B HENPOXOAHbIX KaHanax.

5. TennoBble ceTM 060pyaytOTCA 3aNOPHO-PETYIMPOBOYHON CAHUTAPHO-TEXHNUYECKOWM annapaTypoi
N KOHTPOJIbHO-U3MEPUTENbHBIMU NPUBOPaMK, pasMeLLaeMbIMU NPU NOA3EMHON NPOKIAAKE B KONOALLAX
WU Kamepax, Ho He pexxe yem yepes 200 m. 1A KomneHcaunmn MsMeHeHua AAnH Tpyb-TennoHocuTenein
n3-3a KosiebaHnii TemnepaTtypbl He perke yem yepes 100 m ycTpanBatoTca canibHMKoBble UK M-o06pasHble
KOMMeHCcaTopbl.

InybuHa 3anoxeHuaA TennonpoBoaos Konebnerca ot 0,5 oo 1,5 m.

[oxpaesaa KaHannsaums

1. Cuctema O0XAEBOW KaHAaNM3aLMWU CAYKUT A5 OTBOLA AOMAEBbLIX U TasblX BOA, C TEPPUTOPUIA
HaceJIEHHbIX MYHKTOB M MPOMbILWIEHHbIX NPeanpuaTui.

2. CeTb 00X AEBOM KaHanM3aLUMmM Ha TOPOACKUX U MPOMbILLIEHHbIX TEPPUTOPUAX COCTOUT U3:

a) AOXKAENPUEMHbIX Konoaues (peleTok), NPUMHUMAOWUX BOAbl U3 IOTKOB YULL

6) BeTOK (Tpyb), coeAUHAOLLUX A0KAENPUEMHbIE KOOALbI C KONNEKTOPaMK;

B) CMOTPOBbIX KONOALEB;

r) Kamep, NnepenagHbIX Konoaues, ObICTPOTOKOB U T.4.;

[) BbIMYCKOB B BOAOEMbI UM OBPAru C OroJI0BKamMm.

JoxaenpvemHbie KOMOALbI PacnoNaraloTca B NOTKAX YANUL, B MOHMMKEHHbIX MeCTax Ha PacCTOAHUAX
40 - 100 m apyr ot gpyra. MNpu 6onbleM PACcCTOAHUM MENKAOY OOXKAENPUEMHbIMU KoloAuamu Ha
KOJINEeKTOpax yCTpPamBatoTCsa AOMNONHUTE/IbHbIE CMOTPOBbIE KONOAL,bI.

3. BoaocTouyHas ceTb camoTeyHas, ¢ YKAoHamu BennunHol ot 0,05 ao 0,005. Tpybbli BOAOCTOUHOM
CETM BbINONHAIOTCA M3 MHEPTHbIX MaTepuanos (acbecTouemeHTHble, 6ETOHHbIE U Ap.). AnameTpbl Tpyd
BOAOCTOYHOM ceTn oT 200 ao 2000 mm.

dpeHax

1. OcHOBHOE Ha3HayeHWe ApeHaXken NOHUXKEHME YPOBHA FPYHTOBbIX Bo4,. Mo cBOEeMy yCTpOMCTBY
ApeHakM noapasfensaTcs Ha rOpU30oHTasIbHble (MENKOro U rNyboKoro 3a/10XKeHun), BeEpTUKa/bHbIE U
COMyTCTBYIOLLME.

2. TOpM30OHTaNbHbIA APEHaXK COCTOMT U3 BETOHHbIX, aCOECTOLEMEHTHbIX UAN AepPeBSHHbIX TPYO,
YNOXeHHbIX B rpyHTe ¢ yKnoHamu ot 0,04 no 0,002.

Ona ppeHarkelt rnyboKoro 3ai10KeHMA Hanbonee 4acTo NPUMeHALOT Tpybbl guameTpom 150 - 200
MM, @ MefIKoro 3as10xeHuna 100 mm.

3. TnybuHa 3an0KeHus Tpyb 3aBUCUT OT Ha3HAYEHUS ApPeHarka U TpPebyemoro ypoBHS MOHUMKEHUA
rPYHTOBbIX BOA. [PYHTOBbIE BOAbI NONAAAOT B APEHAK Yepes OTBEPCTUSA B CTEHKAX U CTbiKax Tpyb.

N3 oTgenbHbix ApeH BOoAa MOCTynaeT B KOMJIEKTOpbl M panee cbpacbiBaeTca B Gaumkanwue
BOL0EMDbI.

[Onsa npoBepKun paboTbl APeH Ha NPUMbIKAHUAX K KONEKTOPY CTaBATCA CMOTPOBbIE KOMoALUbl. Ha
ApeHax anvHon 6onee 100 m yepes Kaxgble 30 - 50 m cTaBATCA CMOTPOBbIE KOMOoALbI.

4. BepTuKaNbHbIW ApeHaX NPUMeEHAETCA NPU HEOHXOAMMOCTM 3HAYMUTEIbHOTO NOHUMKEHWNS YPOBHS
rpyHTOBbIX BoA. OH 06pasyeTca cucTteMon BypoBbIX CKBaXKUH UKW KONOALEB, U3 KOTOPbIX BOAA YAanaeTcs
OTKa4YKoM Npu NOMOLLM HAaCOCOB.



MonyTHbIM ApeH NPOKNaAbIBaeTCA B KaHanax Tennocetn ana cbopa KOHAEHCaLMOHHbIX BOA.
TpybonpoBsoabl creLumanbHOro HasHayeHms

1. K TpybonpoBogam cneunanbHOro HasHayeHMA OTHOCATCA BO34yxOonpoBoabl, 6eH30MpoBOAbI,
HepTenpoBoAbl, KUCNOTONPOBOAbLI, MAa3yTONpoBoAbl U Ap. MNPOKNaAbIBAOTCA OHM B BUAE NOA3EMHbIX U
HaA3emHbIXx TpybonpoBOAOB; CTPOATCA [aBHbIM 0OpPasomM M3 CTaNbHbIX TPyb; MMeT BecbMa
OrpaHUYEHHOE YMCNO KOMOALEB; 3aKNaAblBalOTCA HA rNybuHe He 6onee 1,5 m.

2. bonblwas 4acTb YyKasaHHbIX TPyOONPOBOAOB CTPOUTCA Ha TEPPUTOPUAX MNPOMbILLAEHHbIX
npegnpuAaTMin U NpeacTaBieHa B BUAE JIOKa/bHbIX CeTei, CBA3bIBAIOWMX COOTBETCTBYHOWME
TEXHOJ/IOTMYECKMe YCTaHOBKMW.

3a ucKaloyeHMem HedTenpoBOAOB M BO34YXOMPOBOAOB, ANA CTpouTenbcTBa TpybonpoBoaos
CNeunanbHOro HasHayeHuAa npumMeHsarTca Tpybbl anametpom oT 32 go 200 mm. OuameTp Tpyb
BO34yXONpoBOAO0B Kosebnetca B npeaenax ot 32 o 100 mm ansa TPaHCNOPTUPOBAHMA CHKATOMO BO3Ayxa
n oo 1500 mm gns BO3AYXOOUMUCTHbBIX COOPYHKEHUN.

HedTenposoabl NPOKNAAbIBAOTCA HA PALE NPOMbILWAEHHbIX NPeAnpPUATUIA, HO FaBHbIM 0H6pasom
ana cbopa v TpaHcnopTa HedTM Ha AeNcTBYOWMX HedpTenpombliciax. HeprenpoBoapl NPOMBbIWAEHHbIX
NPeanpuUATUIA MMEIT Te XKe XapaKTepHble 4YepTbl, 4YTOo M Agpyrme TpybonposBoAbl ChneunanbHoro
Ha3Ha4yeHwuA.

3. Ha Tepputopuax HepTenpombicnoB HedpTenpoBoAbl AeNATCA Ha:

a) BbIKUAHbIE IMHUU OT YCTbEB SKCM/YyaTaLMOHHbIX CKBAXKMH A0 FPyNnoBbIX 3aMepPHbIX YCTaHOBOK
(r3y);

6) cbopHble KonnekTopbl, cobupatowme HedpTb OT 3Y M TpaHCNOPTUPYIOLWME ee K TOBapPHbIM
napkam;

B) MarncTpanbHble IMHUU, TPAHCNOPTUPYIOLLIME HeEPTb OT TOBAPHbIX NAaPKOB A0 MeCT notTpebaeHus,
nepepaboTKn NN ANUTENbHOIO XPaHEHMUA.

OnameTp BbIKMAHbIX AMHUIA A0 100 mm, KonnektopoB 400 mm, a maructpanen go 1200 mm.

KabenbHble ceTu

1. KabenbHble ceTn pasaenstoTcs Ha cunoBble Kabenn n Kabenun cnaboro Toka. Cunosble Kabenu
AenaTcA Ha BbICOKOBO/bTHbIE (Hanps:keHnem 1 KB 1 6osiee) n HU3KOBONLTHbIE, @ Kabenn cnaboro Toka Ha
TenedoHHble, TenerpadHble, Kabenu pagnoBeLLaHna, CPeACcTB YyNPaBAEHUS U TeNEMEXaHUKMU.

2. Kabenn BbICOKOro HaMpAXKeHWs CAy»KaT Ans nepefayvyv 31eKTPO3SHEPrMM OT UCTOUYHUKOB A0
TpaHcPOPMaTOPHbIX MOACTAHUMIA UAN Mexay TPaHcHOPMATOPHbIMK MOACTAHUMAMMU. DNEKTpoKabenm
HanpsaxeHnem go 10 KB npoknaabiBatoTca Ha rybuHe 0,7 - 0,8 m, a 6onbliero HanpaxeHus 1 -1,5 m.

3. Kabenu pasnmyaloT no matepuany, KONMYECTBY U CEYEHUIO KW, TUNY 3aLUTHbIX 0b6onoyeK. B
ropoACKUX YyCNoBUAX Kabenu 4acTo NpoKiaabiBaloT B BUAE KabenbHOW KaHanusauuu, YCTPOEHHOMN U3
KepamMyecKknx nnm acbectouemeHTHbIX Tpyb. [na npoTarnBaHus Kabena Ha Bcex NOBOpPOTax KabenbHoM
KaHa/M3auumM ycTpamsatoTca Kosogubl. Ha BpOHUPOBaHHbIX KabeslbHbIX MHMAX CMOTPOBbIE KOMOALbI
YCTpamMBalTCA KpaliHe peaxo.

4. Ha TeppuTOpuAX NPOMBbILWIEHHbIX NPeANPUATUN NPAKTUKYETCS NPOKAaAKa KabenbHbIX MHUA B
KaHanax, TOHHEeNsX, a TaKXe Mo 3CTakagamM 1 CTeHaM 34aHu.

B cenbCKMXx HaceneHHbIX MNyHKTax Aaa uenei ocseleHna u obecnevyeHna paboTbl CMAOBbLIX
YCTAHOBOK, Kak npasuo, ctpoatca J13M1.

5. MNogasnAwLwwasn 4YacTb KabenbHbIX AWHWI cnaboro ToKa npeactaBneHa TenedoHHOW ceTblo.
Kabenu TenerpadHbie U paanoBELLaHMA, €CAUM OHM MPOJIOXKEHbl MoA 3emMsel, CTPOoATCA Mo Tuny
TenedOoHHbIX ceTen.

O6bI4HO MpPUHUMAETCA CreayloLLas CUCTEMA MNOCTPOeHUs TenedoHHOM ceTn: OT TenedpoHHOM
CTaHUMM Kabenu 6ONbLIOK eMKOCTM MPOKAaabiBatoTca A0 MNAaHOMEPHO pPa3MeLLeHHbIX no ropoay ATC
(NpombllneHHOMY NpeanpUATUIO, MOCENKY FOPOACKOro TMna) pacnpenenmntesbHbiX LWKadoB; OT 3TUX
YCTPOMCTB OTXOAAT Kabenn manoii eMKoCTM [0 pacnpenenntenbHbiX KOPoboK, ycTaHaBAMBaEMbIX Ha
NIECTHUYHbIX KNEeTKaX, BHYTPUABOPOBbLIX CTEHAX WAW BHYTPU MOMELLEHUN; OT pacnpenennTeNbHbIX
KOpoboK A0 annapaTtoB-aboHEeHTOB NAyT aboHEeHTHbIe NpoBoAa.



Ha TeppuTopuax ropogoB W KPyMHbIX MPOMbIWAEHHbIX NPeanpuaTuii cTposaTca TenedoHHble
KaHanM3aumm no Tuny KabenbHbIX.
InybuHa 3an0KeHuna Kabeneit cnaboro Toka He npesblwaeT 1 m.

Konnektopsl

1. Konnektopbl noapasfensatoTca Ha obwue u  cneuymanbHble. B obwmx Konnektopax
NpoKAagblBaloTcA TPybonpoBoabl M Kabenn pasIMYHOro HasHadeHus. B obLwmx KonneKTopax gonycKkaeTcs
pa3smelLeHMe caeayowmx BUAOB CeTEN:

Kabenei cnaboro Toka Bcex HazHa4YeHui;

Kabenel cnnosbix Hanps:keHnem He 6onee 10 KB;

Tpy6 pasBoasLLel BOAONPOBOAHOM CeTH;

Tpyb Tennocety;

Tpy6 HanopHoOM KaHanu3auuu guameTpom He 6onee 500 mm;

Tpyb camoTeyHoM KaHanusauum guameTpom He 6onee 300 mm;

Tpy6 BOAOCTOYHOM ceTy;

rasonpoBoA0B HU3KOro U cpeaHero gaeneHus (He 6onee 6 Krc/cm2) npu ycnosum obopyaoBaHuA
KONINEKTOPa BEHTUALMEN M MPU OTCYTCTBUM B HEM CUNOBbIX Kabenen.

CneumanbHble KONNEKTOPbI CAYXKAT ANA pa3sMELLEHNA OAHOTUMHbIX ceTel (KaHanM3auus, BOAOCTOK,
KabesibHble NMHUM).

Konnektopbl MMetoT, Kak NpaBuIo, NPAMOYro/ibHOe WK KBaapaTHoe cevyeHune. [na akcnayataumm
KOJIJIEKTOPOB YCTPaMBatOTCs Kamepbl, [/1aBHbIM 006pa3om, B MecTax npucoeanHeHus Tpyd nam kabenen.

BHelwHMe NPU3HAKN NOA3EMHbIX MHXKEHEPHbIX KOMMYHUKaL M

1. lMpuBegeHHble cBeAeHMA O CUCTEME MOCTPOEHMA, pasMelleHMa W BuAax MNoA3EMHbIX
NHKEHEPHbIX KOMMYHUKaLMIN NO3BOIAIOT YCTAHOBUTb BHELIHME NPU3HAKM, MO KOTOPbIM B HAaType MOXHO
onpeaennTb MeCToMNo/IOKEHME CKPbITbIX CETEN U1, B paAe CyYaes, X Ha3HaveHue.

2. BHelwHMe MNPU3HAKM MNOA3EMHbIX MHXEHEPHbIX KOMMYHMKALMIN MOXHO pasgennTtb Ha Tpu
rpynnbi:

COOpPYXKEHUA M YCTPOMCTBA, pacnonaraemble HENOCPeACTBEHHO Ha TPy6oNpoBoAax U KabenbHbix
NIMHUAX;

30aHUA, COOPYKEHUA U WHMKEHEPHbIEe KOMMJIEKCbl, TEXHO/IOTMYECKM Heobxoaumble Aann
DYHKLMOHNPOBAHNA NOA3EMHbIX MHXKEHEPHbIX KOMMYHUKALMIA ONpeaeNeHHOro HasHaYeHus;

MWKPOM3MEHeHUs penbeda, PacTUTENbHOTO MOKPOBAa WM TemnepaTypbl FPYyHTa, Bbi3BaHHbIE
HaMYMEM NOA3EMHbBIX MHKEHEPHbIX KOMMYHUKaALMIA.

3. K BHeLWHMM Npr3HaKam NepBoW rpynnbl OTHOCATCA:

a) Ana BoAOMNPOBOAA KOMOALbI, BOAOPa3bOpHbIE KOMOHKM, NOMKapHble rMApaHTbl, aBapuiiHble
BbIMYCKMK;

6) ONA KaHanusaumMu, BOAOCTOKOB WM ApeHarka KooALbl, BOAOCO6OpPHblE PeleTKn, BbIMYCKM,
[OIOKepbI, Oro/1I0BKM BOAOCOPOCOB;

B) 419 ra30npoBoAa KON0ALbl, KOBEPbI, BBOAb! B 34aHMSA C BbIXOAOM Ha MOBEPXHOCTb;

r) AnA TeNNOCEeTM KOMOALbI, KAMEPbI, BbIXOAbl Ha MOBEPXHOCTb;

A) ana TpybonpoBOAOB CMeumasbHOro HasHaYeHUsAs KOOALbl, BbIXOAbl Ha MOBEPXHOCTD,
3KCMyaTaLUMOHHbIE CKBAXKMHbI;

e) 4nAa KabenbHbIX ceTel Konoaubl, pacnpefenvTesbHble WKapbl W KOPOOKM, Hanuuue
KabeneykasaTesiei, BBOAbI B 34aHUS C BbIXOLOM Ha MOBEPXHOCTb;

) 417 KONNEKTOPOB KOMOALLbI, KaMepbl, BbINYCKM (415 cneumanbHbIX KONEKTOPOB).

MpY OTbICKAHMM HA MECTHOCTM U 06C/ef0BaHMM BHELHMX NMPU3HAKOB NepBOM rpynnbl yaaeTcs
onpeaenuTb HasHaYeHMe NoA3EMHbIX UHKEHEPHbIX KOMMYHUKALUMIA, a TaKXKe YaCTUUYHO WM NOHOCTbIO
YCTaHOBUTb UX MECTOMO/IOKEHME,

4. K BHEWHMM NpU3HaKam BTOPOW rpynmnbl OTHOCATCA:

a) Ana BoAONpoBOAa BOAOHaNOpHble 6alHM, apTe3naHCKME CKBaXKMHbI, HACOCHble CTaHLMM,
BOA03ab0pHbIE Y BOAOOUNCTHBIE COOPYIKEHUSR;



6) AnA KaHaAM3aUMmM CTaHUMKN BUONOTNYECKON OUNCTKM U OUYUCTHBIE COOPYIKEHUS;

B) ANA rasonpoBoAa ra3operynaTopHble MyHKTbl, rasrofbAepHble CTaHUMU UAM XPaHUAULLA,
ra3s0KOMMPECCOPHbIE YCTAaHOBKM, HAaCOCHbIE CTaHLNU;

r) AN TennocetTu KoTefibHble, TEMNOBble 3NEKTPOCTaHUUN, TPaAnPHKU, BolinepHble, Tenaosble
NYHKTbI;

A) Ans ceTel cneuvanbHOro HasHaYeHWUs CTaHLMM BO3[YXOOYMCTKM, KUCAOPOAHbIE CTaHLUMM,
TEXHO/I0TMYecKMe YCTaHOBKU Pa3/IMYHOro HasHavyeHua, XpaHuaumia 6eH3nHa, masyTa, HepTh, XMMUUYECKNX
peareHToB;

€) Ana KabenbHbIX CETEN 3/1eKTPOCTaHLMMU, TPaHCHOPMATOpPHbIE MOACTAHLUMU, TeNlepOHHbIE CTaHL MK
W y3/bl, PaANOCTaHLMUM U Y3/bl.

Hanuvune Ha MeCTHOCTM YKasaHHbIX BHELWHMX MPU3HAKOB MNO3BOJIAET YCTAaHOBWUTb Ha3HayeHue
CKPbITbIX MOA3EMHbIX KOMMYHWUKaLUWA.

5. CTpouTeNbCTBO NOA3EMHbIX MHKEHEPHbBIX KOMMYHUKaLUA U UX GYHKUMOHMPOBaHME NPUBOAUT K
MUKPOU3MEHEHUAM penbeda, PacTUTENIbHOTrO NMOKPOBa M TemnepaTtypbl rpyHTa. Mo ocu 3acbinaHHbIX
TpaHWeKn, OCOBEHHO Ha HEeCn/JIaHMPOBAHHbLIX TEPPUTOPUAX CENbCKMX HACENEHHbIX MYHKTOB U
NPUropoAHbIX 30H rOPoAOB, 3aMETHbl OCeAaHWsA TPyHTa, CO BPEMEHEM MNpeBpalatolmeca B y3Kue
HernyboKkume KaHaBbl. Ha cnnaHMpoBaHHbIX TEPPUTOPMUAX CNeabl 3aCbiNaHHbIX TPAHLWEN XOPOLIO 3aMETHbI,
roe CTPoUTENbCTBO BENOCh 6e3 NONHOM PEKOHCTPYKLUMM 3aacdasibTUPOBaHHbIX YKL, U MPOE340B.

PacTuTenbHbI MOKPOB BAOJIb TPAcCbl NOA3EMHbIX KOMMYHMUKaLMIA 3aMeTHO OT/AM4YaeTca OoT
OKpPY*KaloLWEro paspeKeHHoM pacTUTENbHOCTbIO, YepeayoWwencs ¢ BbITAHYTbIMM NPONAeWnHaMu.,

Boonb Tpacc noAsemMHbIX KOMMYHUKAUMA, TPAHCMOPTUPYIOWMUX Harpetbie KUAKOCTU M rasbl,
TemnepaTtypa rpyHTa Bbllle, YeM B eCTECTBEHHbIX YC0BMAX. B pe3ynbTate Ha MeCTHOCTU 3aMeTHbI MO10ChI
pacTasBLUEro B 3MMHEE BpeMA CHera, a Ha MOKPOM acdasibTe BbITAHYTbIE CYXME YYACTKN.

Mpn BHMMATENIBHOM OCMOTPE MECTHOCTU PaboTbl MO OnNpeneneHnt0 MeCTONONOMKEHNA CKPbITbIX
KOMMYHUKaLUIM 3HaYMTeIbHO obaeryaroTcs.

6. Ona onpeneneHua BMAOB UHXKEHEPHbIX KOMMYHUKALMA, PACMoJIOKEHHbIX Ha y4yacTke pabor,
CYyLLECTBEHHOE 3HAaYeHNe NMeeT 03HAaKOM/IEHWE Ha MECTHOCTM C XapaKTepoM 3acTpoiikn. CoBpeMeHHble
MHOFO3TaXHble 34aHUS  KUI0T0, AAMWHUCTPATUBHOIO U  COLMANbHO-KY/IbTYPHOrO Ha3HayeHus
obecrneyeHbl KaHanM3aumen, BOAONPOBOAOM, TEMJIOCETLIO U 3IEKTPOIHEPTUEN.

Ecnum ropos, nocenoK 1 npomblwaeHHOe NpegnpuaTMe obecrneyeHbl Fa30CHAbKeHMEM, TO K TAKOTro
poda 34aHMSAM NOABOAUTCS, KaK MpaBW/io, rasonpoBod. AAMWHUCTPATMBHbIE 34aHMA, Kpome TOro,
obecneunBatoTca TenedoHHON ceTblo.

K 34aHMAM ManoaTa)KHOW 3aCTPOMKM MOryT ObiTb NoABeAeHbl OAMH - YeTblpe BMAA NOA3EMHbIX
KOMMYHMKaumin. O6bI4HO 3TO BOAONPOBOA, KaHaM3aumsa, TENA0CETb U ras.

Ona onpepeneHns BUMOOB CETEM cneuManbHOro HasHadyeHUs HeobxoAMMO nNpeaBapuUTenbHoe
03HAKOM/IEHWE C OCHOBAMM TEXHOIOTMYECKUX NPOLLECCOB Ha TEPPUTOPUM CHUMAEMOTO NPEeAnpPUATUS.

3HaHWe BHELWHMX NPU3HAKOB MNOA3EMHbIX MHXEHEPHbIX KOMMYHMKaLMIA, XapakTepa U Ha3HaYeHus
3[1aHUI U COOPYHKEHUI Ha y4yacTKe paboT, a TakKe OCHOB TEXHO/I0MMM NPOMBbILAEHHOIO NPOU3BOACTBA
CYyLLECTBEHHO 06/1er4yaeT CbeMKy 1 COCTaB/IeHMe M1IaHOB CHUMAEMbIX TEPPUTOPUIA.

MpunoxeHune B
(pekomeHayemoe)

MWHUMAJBbHbIE PACCTOAHMA B NAHE NOA3EMHbIX CETEM A0 34AHUN,
COOPY}EHWWM U NIEPEBBLEB

Tabnnua B.1

HamMeHOBaHMe Ilo oBpe- MyHMMAaJIbHEE PAaCCTOSHMS B CBETY, M
ceren 30B bGyH- T T T




IaMEeHTOB Ilo Gmmxanmmx o mautr |HOo cTeH |[Jo mo- (oL Jo bop-
30aHUN U pensc 1 OIop TYHHeJIeN | IOWBLL CTBOJIOB |TOBOTI'O
coopyxe-— ceTn MJIM OIOP | HACHNM |OepeBbeB |KaMHSI
HUM Xemnesuo- | Tpam-— HAPYXHO— |[IyTEeNpo— | Min
IOPOXHO- [ BAMHOT'O |TO OCBe-— |BOIOB OPOBKM
o NyTu |NyTun meHusd, (Ha KaHaBh
(HO He KOHTAaKT— | yPOBHE
MeHee HOM CEeTH |WUJIM HMXe
U1y OMHEL u xabe- |ocHOBa-
TpaHIen Jen HUS)
OoT Io- CBA3K
IO OLIBEL
HaCHINIM
1 2 3 4 5 6 7 8 9
Bomonposon 5 3,2 2 1,5 5 1 1,5 2
Kananmmzaums wuiam
BOLOCTOK :
Be3HamnopHbe 3 3,2 1,5 3 3 1 1,5 1,5
HanopHele 5 3,2 2 1,5 5 1 1,5 1
TeryionpoBon (OT 5 3,2 2 1,5 2 1 2 1,5
CTEHOK KaHaJa)
T'a30npoBOn IaBje-—
HuA, Krc/cMm2:
Huskoro (mo 0,5) 2 3 2 0,5 3 1 1,5 1,5
cpenHero (BoJiee 5 4 2 0,5 5 2 1,5 2
0,5 mo 3)
BEICOKOTO (BoJjee 9 7 3 0,5 10 5 1,5 2
3 mo 6)
BEICOKOTO (BoJsiee 15 10 3 0,5 15 7 1,5 -
6 mo 12)
TpyBOOIpPOBOL T'OPI— 3 3,2 2 1,5 3 2,5 1,5 1,5
Uyx XUIOKOCTEN
IpeHax 3 3,2 2 1,5 1 1 1,5 1,5
Kabenu cnaboro 0,6 2,2 2 0,5 0,5 1 2 1,5
TOKa M CHUMIIOBHIE




Mpunoxkenne I

(oba3aTenbHoE)
MWHUMAJIbHBIE PACCTOAHNA B NNAHE MEXAY COCEAHUMU UHHKEHEPHBIMUA
NOA3EMHbIMU CETAMUN U MEXKAY NOA3EMHbIMU CETAMU U UHKEHEPHBIMW
COOPYEHWAMM HA TEPPUTOPWUM FOPOA0B, CE/IbCKMX MOCENEHUM
M NMPOMBDILWEHHbBIX NIOLWALOK
VIHXE€HEPHBIE PaccTosgHMe, M, IO TOPMU3OHTaNIM (B CBeTy) IO
ceTu
BOIO— KaHaNM~— | IOpeHaxa Uu Ta300pOBOIOB IaBJIEHUSI, xabesel | kabeselr| TENJIOBEIX CeTeM |KaHaJlOB, |HapyXHBIX
npoBOIa |3auun IOXIEBOM MIla (xrc/cMm2) CUJIOBBIX | CBSA3MU TOHHEJIEN | THEBMO—
OBITOBOM | KAHANIM3ALUU BCEeX HapyxHas | obo- MyCOpO—
HUBKOTO |CpenHe—| BBICOKOTO |Hamnps- CTeHKa Jouka IPOBOIOB
o IO CB. XKeHUM KaHaja, Secka-—
0, 005(0,005 cCB. |cCB. TOHHEJIS |HalbHOM
(0,05) (0,05) 0,3 |0,6 po-
no 0,3 (3) (6) KJIaOKM
(3) mo |mo
0,6 |1,2
(6) |(12)
Bonmonporoxn CM. CMm 1,5 1 1 1,5 2 0,5%* 0,5 1,5 1,5 1,5 1
npuMm. 1 |npum. 2
Kananmusaumsa CMm. 0,4 0,4 1 1,5 2 5 0,5* 0,5 1 1 1 1
BEITOBASA nprM. 2
IoxmeBas 1,5 0,4 0,4 1 1,5 2 5 0,5* 0,5 1 1 1 1
KaHaJam3aums
I'azonpoBOIEL
naepJjeHusa, Mlla
(krc/cM2) ¢




HM3KOTO IO 1 1 1 0,5 0,5 0,5 10,5 1 1 2 1 2 1
0,005 (0,05)

CpenHero CB. 1 1,5 1,5 0,5 0,5 0,5 10,5 1 1 2 1 2 1,5
0,005 (0,05)
no 0,3 (3)

BEICOKOT'O:

ce. 0,3 (3) 1,5 2 2 0,5 0,5 0,5 |0,5 1 1 2 1,5 2 2
no 0,6 (6)

ce. 0,6 (6) 2 5 5 0,5 0,5 0,5 |0,5 2 1 4 2 4 2
o 1,2 (12)

Kabenu cujoBbe 0,5* 0,5* 0,5* 1 1 1 2 0,1 - 0,5 2 2 2 1,5
BCEeX HAIpSIXeHUN 0,5*

Kabenmn cBazwu 0,5 0,5 0,5 1 1 1 1 0,5 - 1 1 1 1

TenJjoBelEe CeTM:

OT HAPYXHOM 1,5 1 1 2 2 2 4 2 1 - - 2 1
CTeHKM KaHajJa,
TOHHEJIA

oT 0BO0JIOUKU 1,5 1 1 1 1 1,5 2 2 1 - - 2 1
feckaHaJIbHOM
IPOKJIAOKU

KaHajsel, TOHHEIUN 1,5 1 1 2 2 2 4 2 1 2 2 - 1

HapyxHble 1 1 1 1 1,5 2 2 1,5 1 1 1 1 -
IITHEBMOMYCOPO—
IPOBOIE

MpumeyaHua. 1. Mpu napannenbHON MPOKNAAKE HECKONbKUX JIMHMWA BOAOMNPOBOAA PACCTOAHUE MeXAYy HUMW cneayeT NPUHUMATb B 3aBUCMMOCTM OT
TEXHUYECKUX N NHXKEHEPHO-TeoN0rnMYecknx ycnosuin B cootseTctanm co CHul 2.04.02-84.

2. PacctosiHMe OT 6bITOBOM KaHa/nM3auuM [0 XO3SMCTBEHHO-NMMTLEBOrO BOAONPOBOAA CAeAyeT NPUHMMATb, M: A0 BOAOMNPOBOAA U3 Kene3obeToHHbIX U
acbecToueMeHTHbIX TPyD - 5; 40 BOAONPOBOAA U3 YYryHHbIX TPYD AnameTpom ao 200 mm - 1,5, aAnameTpom cebiwe 200 mm - 3; 40 BOAONPOBOAA M3 NNACTMACCOBbIX
Tpyb - 1,5.

PaccToaHMsA mexay ceTaAMMU KaHaan3aummn n npousBoACTBEHHOro BOAOMNPOBOAa B 3aBUCUMOCTU OT MaTepuaia u aAnameTtpa Tpyb, a TakKe OT HOMEHKIATypbl U


consultantplus://offline/ref=DE68F2AE0EA1764D71D1E81C2B453747F7FFF38A71843C4E6CD06CODxFJ

XapPaKTEPUCTUKU TPYHTOB AONXKHO 6bIiTb 1,5 m.

3. MNpwu napannenbHoM NpokaagKe razonposoaos gas Tpyb anametrpom o 300 MM PacCToAHWE MeXAy HUMM (B CBETY) AonycKaeTcsa NpuHMmaTe 0,4 M n 6onee
300 mm - 0,5 m npn coBMecTHOM pasmelLLeHMN B OAHOM TpaHLee AByX U 6o/ee ra3onpoBoaos.

4. B 1abn. 1 yKasaHbl pacCcTOAHMA A0 CTasbHbIX ra30npoBogoB. PasmelleHne ra3onposoaoB U3 HeMeTaAIMYecknx Tpyb cneayet npegycmaTpuBaTb COrnacHoO
CHul 2.04.08-87.

Tabanuya I.2
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MH)KeHeprIe PaccrodHue 10 TOPMU30OHTAaJN (B CBeTy), M, OT IOI3EeMHEIX CceTel IO
ceT™n

dyHIma- bynma- ocu NyTH|ocm aBTOLOPOTU dyHODAMEHTOB OIIOpP
MEHTOB MEHTOB KeJIe3HEIX | TpaM-— BO3IOYUHBIX JIMHUNA
30aHUN U|oTpax-— nopor BaMHBIX 3JIeKTpoepenaun
coopyxe-— | IeHus KoJIen nyTen
HUM onop, 1520 mm, BopTOBOTO |HApPyXHOM |mo 1 kB [cB. |CB.
rajepeit, |HO He KaMH4, OPOBKM n Hapyx—|1l mo|35
sCcTakan MeHee KPOMKM KIOBETa HOT'O 35 xB
Tpybo- TU1y OVHEL npoesxen |unm oceele- |kB
INIPOBOOOB, | TPAHUIEN JacTu, IO O OWBHEL HMA
KOHTAaKT— oo I10-— YKpPeIJIeH— | HACBIIIN
HOM CeTu |IOWBBL HOM IIOJIO-—
M CBA3U HaCHNM U ChH 00O0-—
BBEIEMKM UMHBL

1. BonmompoBon 5 3 4 2,75 2 1 1 2 3
¥ HalopHas
KaHaIM3aumsa

2. CamoTeuHas 3 1,5 4 2,75 1,5 1 1 2 3
KaHaIMs3aumus u
BOLOCTOKM

3. IOpeHaxn 3 1 4 2,75 1,5 1 1 2 3

4. Tazomnpo-
BOIBl T'OPIYMX
Taso0B:

a) HUBKOTO 2 1 3,75 2,75 1,5 1 1 5 10
OaBJIEHUS IO
0,005 Mla
(0,05 xrc/cm2

6) cpenHero 4 1 4,75 2,75 1,5 1 1 5 10
IOaBJIEHMS CB.
0,005 (0,05)
no 0,3 Mla
(3 xrc/cm2)

B) BBICOKOTO 7 1 7,75 2,75 2,5 1 1 5 10
IoaBJIEHUS CB.
0,3 (3) mo
0,6 MIla

(6 xrc/cMm2)

T') BBICOKOTO 10 1 10,75 2,75 2,5 1 1 5 10
LaBJIeHMS
cepme 0,6 (6)
no 1,2 Mla
(12 xrc/cM2)

5. TemnyoBee 2 (cMm. 1,5 4 2,75 1,5 1 1 5 3
cetu (oT Ha- |mnpmMm. 4)
PYXHOM CTEeHKU
KaHaJla, TOH—
HeJig UM o00o-—
JIOUYKM Oecka-
HaJIbHOM IpPO-—
KJIaKM)

6. KabGemu 0,6 0,5 3,25 2,75 1,5 1 0,5%* 5% 10%
CHUJIOBEIE BCEX
HanpaXeHM 1
xabenu CBA3U

7. Kanaje, 2 1,5 4 2,75 1,5 1 1 2 3
TOHHEJIN

MpumeyaHua. 1. PaccTosHWe OT TenaoBbIX ceTei Npu BeckaHasbHOW NPOKA3AKe A0 34aHWIA U
COOPYXKEHUI cneayeT NPUHUMATL Kak 415 BOSOMNPOBOAA.

2. B cTECHEHHbIX YC/I0BUAX MPOKAALKM YKa3aHHble PAacCTOAHMUA MOTYT HbITb YMEHbLUEHbI.

3. NMpu ogHOBpPeMeHHO Napasisie/ibHOM NPOKNaZAKe B OAHOM TpaHLLee ABYX ra3onposogos n bosee



HaMMeHblLee PacCTOAHWE MeXAYy HUMW B CBETYy MPUHMMAETcA: a) aaa Tpyb AMameTpom YCNOBHOIO
npoxoaa Ao 300 mm - He meHee 0,4 m; 6) ansa Tpyb AnameTpom ycnoBHoro npoxoaa 6onee 300 mm - He
meHee 0,5 m.

4. B Tabnnue yKasaHbl pacCTOAHUA 40 CTa/IbHbIX FA30MNPOBOAOB.

Mpunoxkenue [

(obs3aTenbHOE)
OVNAMETPbI BOAOMNPOBOAHbLIX TPYB
Tabnvua 4.1
BHYyTpeHHUN HapyXHEM OuaMmeTp Tpy©O, MM
OVaMeTp, MM
(YCJIOBHBIM UyTyHHEX | CTajibHBIX AcbecToleMeHTHEX | Xejte300e TOHHHX | [IOJIND TUMIIEHOBEIX
IpoOX0I)
1 2 3 4 5 6
50 65 60 68 63 63
75 91 89 93 89 69
100 117 114 122 116 114
125 143 146 143 144 140
150 169 168 169 172 166
200 221 219 221 222 -
250 273 273 273 276 -
300 325 325 325 336 -
350 376 377 376 - -
400 428 426 428 - -
450 480 478 478 - -
500 532 529 - - -
600 636 630 636 - -
700 740 720 - - -
800 846 820 - - -
900 952 920 - - -
1000 1060 1020 - - -
1100 - 1120 - - -
1200 - 1220 - - -
1400 - 1420 - - -
1600 - 1620 - - -
AVAMETPbI TPYB BE3HANOPHOW KAHATU3ALIUMU
Tabnvua 4.2
Y CJIOBHEI IuameTp TpyO, MM
IpOXOI, MM
Kepammueckmux BeToOHHBIX Kesez06eTOHHBIX AcBecTOoLeMeHTHBIX
BuyTpeH- | HapyxHbli | BEHyTpeH- | HapyxHEDM | BHyTpeH- | HapyXHB | BHyTpeH- | HApyXHEBI
HUM HUM HUM HUM
1 2 3 4 5 6 7 8 9
100 - - - - - - 100 116
125 125 16l - - - - 123 139
150 150 188 150 210 - - 147 165




200 200 240 200 280 - - 195 215
250 250 294 250 350 - - 243 265
300 300 350 300 420 300 380 291 315
350 350 406 350 470 350 430 338 364
400 400 460 400 540 400 500 386 414
450 450 518 - - - - - -
500 500 572 500 660 500 620 482 514
550 550 628 - - - - - -
600 600 682 600 780 600 720 576 612
700 - - - - 700 840 - -
800 - - - - 800 960 - -
900 - - - - 900 1080 - -
1000 - - - - 1000 1200 - -
1200 - - - - 1200 1440 - -
1500 - - - - 1500 1780 - -
OUAMETPbI TPYB TA30MPOBOJOB
Tabauua .3
HapyXHEIM OuaMeTp, MM BHYyTpEeHHUN OMaMETP, MM
CranbHEX TpyO OEeCLOBHBIX CTaJsIbHEIX TPyO
XOJIOOHOTSAHYTEIX M XOJIOOHOKAaTAaHHIX BJIEKTPOCBAPHEIX

1 2 3

20 8 -

32 20 -

45 32 -

60 40 -

76 50 -

108 100 -

140 125 -

180 150 -

245 - 225

325 - 300

402 - 350

426 - 400

480 - 450

630 - 600

720 - 700

820 - 800

1020 - 1000

1220 - 1200

1520 - 1500

1620 - 1600

Mpunorkenune E
(cnpaBouHoe)

MPUBOPbI NOUCKA NOA3EMHbIX KOMMYHUKALLNA

TPYBOWUCKATE/IN

Komnnekt npubopos ans obHapyxeHun
noa3eMHblx KOMMYHMKaumii "CTAJTKEP"



Mpubopbl cepun "Crankep" npeaHasHayeHbl A1A MOWUCKOB TPacC KOMMYHWUKauuii (KabenbHble
NMHWUK, TpybonpoBOAbl) C LENblD MX PEMOHTa MAM PEKOHCTPYKLMM, a TaKke gas NOUCKa MecT
nospexaeHna KabenbHbIX MMHUA. NpUBOPbI NO3BONAIOT TaKKe onpenenaTb rybuHy 3aneraHma Tpaccol.
TpaccouckaTenn BKAYaloT B ceba reHepatop MC-01 wnam TC-02 (ana "Crankep" u "Crankep-2"
COOTBETCTBEHHO), NpuemHuK [C-01, aHTEHHy, ro/soBHble TenedOoHbl, NPOBOAA, NMEPEHOCHOMN Kec.
lfeHepatop C-01 (Mnam FC-02) npeaHasHayeH A1A NoAa4YM B JIMHUIO KOMMYHWKALUUM UCMbITaTeNbHbIX
curHanos. MpuemHuk NC-01 npeaHasHavyeH Ana onpeaeneHus Tpaccbl, rybuHbl 3aneraHna U NoMCKa
MECT NOBpPEXAEHNA KOMMYHUKAUMOHHbIX IMHUIA. Tpaccouckatenn "Crankep" n "Crankep-2" naeHTUYHbI
MO KOHCTPYKTUBHOMY UCMO/IHEHMIO M OT/IMYALOTCA APYr OT ApYra TONbKO NPUMEHAEMbIMUW FEHEPATOPAMM.

TexHonorna paboTbl ¢ Tpaccouckatenamm "Crankep" npocta: K JIMHUM  KOMMYHUKaUMi
noacoeauHAETCA reHepaTop A4 NoAayv B IMHUIO UCMbITAaTeNbHbIX CUTHAN0B, U C MOMOLLBIO HOCMMOTO
NPUEMHUKA OTCNEKMBAETCA BCA TPACCA UM OOHAPYKMBAETCA MECTO NOoBpexXAeHUs Kabens. YacToTbl, Ha
KOTopbIx paboTaeT TpaccomckaTenb "Ctankep", BbiIOpaHbl TakMm 06pa3om, YTO 06ecneynBatoT BbICOKYHO
NMOMEX0YCTOMUYMBOCTb. MpnBeaeHHblE MapaMeTpbl U BHELWHWIA BUA NpMbopa moryT BbiTb M3MEHEHbI AA
MaKCMMasIbHO NOJIHOFO COOTBETCTBMA 3a4a4am nosb3osatens. FeHepaTop MC-02 morKeT 6bITb N3rOTOB/EH
c nobbimn pabounmmn yactotamm ot 500 Iy go 100 KlU, a TaKKe C peXMMOM aBTOMATUYECKOro
YepenoBaHUA 4aCTOT.

TexHMYecKne xapakTepucTmkm npmemHuka Mc-01

IuTaHme 3 myeMeHTa (MM akkyMyJnsaTopa) 343 nmo 1,5 B
Macca 1,0
Pabouue yCJOBMA DBKCIJyaTaluuu Oor -20 °C pmo +40°

B pexume ys3KOM IOJIOCH:

Paboure uyacTOTE, I 526, 1024, 8928 (c TouHocThio +1,0%)
UyBCTBUTEJIbLHOCTL HNpubdopa, MKB He xyxe 30,0
llMprHa I[OJIOCH HNpOonyckKaHuda, Il 10

B pexmumMe mMPOKOM IIOJIOCH :

UyBCTBUTEJILHOCTEL HNpubopa, MKB He xyxe 30,0

llMprHa MOJIOCH NpollyckaHms, I Or 400 mo 3000

TexHunuyecKne xapakTepuncTmku reHepatopos C-01, NC-02

XapakKTepucTuKa Ic-01 I'c-02
Paboure uyacTOTEH, I'1] 526, 1024, 8928 526, 1024, 8928
BrIxomHasg MOWHOCTEL, BT He meHee 8 He mMmeHee 75
Paboure yCJOBUS Or -10 mo +40 Or -10 mo +40

skcruryaTaumm, °C

KosddmurenT rapmMoHUK, % 15 - 20 15 - 20
ConpoTuBJIeHME Harpy3ky, Om 1,2; 100; 200 1 - 40
IInTaHme OrT ceTu mepemMeHHOTO Toka (220 +/- 22 B, 50 +/- 1 Tu)

Or akkymyngaropa (11 - 14,5 B)

MomHOCTE NOTPeOJIeHUs OT He 6omyee 60 He 6Gojyee 150
cetu, BA
Cuna Toka, norpebiseMas He Oomee 4 He 6ojyee 10

OT axKkyMyJgaTopa, A

Macca, Xr 1,6 1,7




TPYBOKABENENCKATENU
YHMBepCaibHblIA NOMCKOBO-ANArHOCTUYECKUI KomnaeKkce "Abpuc”

KomnneKT coctout 13 aByx npmbopos - reHepaTopa TI12-2 n npnemHuka TM3-1 n npumeHseTca
ana:

- TOYHOro OnpefeneHUa MeCTOMONOXKEHUA U TNYOUHbI 3aneraHna NoA3eMHbIX KOMMYHUKAUMiA
(cMnoBbIX M cUTrHaNbHbIX Kabenel, TPybonpoBoAOB BOAOCHABXKEHMA, KaHanM3aLUmnm, rasaocHabXeHns u
NOBbIX APYrMX NPOTAXKEHHbIX METAI/IMYECKUX NPEAMETOB);

- BbICTPOro M HaZEeKHOro 06CcNef0BaHMA TEPPUTOPUN Nepes, HaYaNoM 3eMAAHDBIX pPaboT;

- 3KCTPEHHOTro NOMCKa NOBPEXAEHUN NPU HEOBXOAMMOCTU NPOoBeAeHMA aBapUIMHOro PEMOHTA.

leHepaTop TpaccononckoBsbin Tr12-2

MpeaHasHayeH ANA HaBeAEeHWs MepeMeHHOro TOKA 3BYKOBOM YAacTOTbl Ha PACcno/IOXKEHHble Nog,
3emnen Tpybonposoabl U Kabenu. BbIXOAHOW MOLLHOCTU reHepaTopa AOCTAaTOYHO ANA TPACCUMPOBKM
JIMHUK Ha paccToaHMn go 2000 m. leHepaTop Tr24-2 no3BonseT HaBOAUTb OOMbWWK TOK W,
COOTBETCTBEHHO, paboTaTb Ha ypaneHun o 3000 m. MMUTaHME OCYyWEeCcTBAAETCA OT BCTPOEHHbIX
aKKYMYATOPHbIX 6aTapelt. 3apas nponsBoaMTCA OT 3apPALAHOro YCTPOWCTBA (CeTU NepemeHHOro Toka 220
B, 50 l'u), a TaKXkKe OT BHELWHEro UCTOYHUKA NUTAHMA NOCTOAHHOIO TOKa C HanpaxeHnem ot 10 o 15 B
(arrymynaTop asTomobuns). MMpouecc 3apaga MNOJHOCTbIO ABTOMATU3MPOBAH W KOHTPOAMPYETCS
BCTPOEHHbIM MMKPOMPOLLECCOPOM, YTO YBEIMYMBAET CPOK CAYKObI aKKYMYIATOPOB M COKPALLAeT Bpems
3apaga.

MpueMHUK Tpacconomnckosblit TM3-1

MpeaHasHayeH Oas 6bICTPOro 30HAMPOBAHUA TEPPUTOPUN C LIE/Ibl0 OBHAPYXKEHUS NOA3EMHbIX
Kabenen n metannmyeckux TpybonpoBOAOB, MUX TPACCMPOBKM, a TaKKe onpeaeneHua rIyouHbl ux
3aneraHus. NpUemMHNK MOXKET UCMO/Ib30BaTbCA CaMOoCTOATENbHO (pexum "50 u", "MaccuBHbIN"), a TaKkxe
COBMECTHO C reHepaTopPOM 3BYKOBOW YacToTbl (pexkum "9,82"). Pesknmbl NaCCUBHOIO NOUCKa NO3BONAIOT
npu Nomowm NpuemMHMKa onpeaensaTb MECTONOOXKEHNEe NOAKNYEHHbIX Kabenen 1 TpybonpoBoaoB C
KaTOZHOM 33 MTON.

Pexkum naccusHbii "50 Y" Mcnonb3yeT Hannume rpyHTOBbLIX By AaOLWMX TOKOB UM NO3BOASET
HaxoAuTb CUI0BbIe Kabenu.

Pexknm naccusHbIn "BY" ncnonbayeT HaBoAKM OT TeslepOHHbIX U CUrHaNbHbIX Kabenei.

OaHa pydyKa ynpaBneHus M nepeknoyaTenb pexxnma AenatoT UCNOoNb30BaHMe NPUEMHUKA OYeHb
NPOCTbIM.

OCHOBHbIE NPUHaANEXHOCTU KOMNNEKTA

1. Kabenb ans rasibBaHUYECKOTO MOACOEAMHEHUA FreHepaTopa K obcieayemolri KOMMYHMKaLWK,
O/MHa Kabens coctaBnseTt 2 - 7,5 m.

2. 3apsagHoe ycTpolicteo oT cetn 220 B.

3. Kabenb ana noacoeamnHeHmsa Kk 6opToBoit ceTn aBTomobuna, ucnonblyertca ana pabotol 1 3apasa
OT BHELLIHEro UCTOYHMKA NUTAHKA.

4. PamKa MHAYKTMBHOM cBA3M € 06ciefyemolt KOMMYHUKaLMen.

TexHunyeckune XapaKTepnUcTtnku

KomnneKT MoXKeT 3KCNyaTMpoBaTbCA NpM TEMMEpPAType OKpyrKatowero so3ayxa ot -20 go +40 °C
(B8 KomnnekTtaumm "ApkTnka" - ot -30 °C), oTHOCUTENIbHOW BAAXKHOCTM A0 90% - npu TemnepaTtype 30 °C u
atmocdepHom aasneHmmn 84 - 106 kMa (630 - 800 mm prT. cT.).

Ona paboTbl B cOCTaBe TPACCOMOWMCKOBOIO KOMMIEKTA BO3MOXHO WCMOAb30BaHWE nt060ro
reHepaTopa B COMETAHUWN C MPUEMHUKOM.



T'eneparop TI'12-2 T'eneparop TI'24-2 Ipmemuux TM3-1

BrixonmHas uyacToTa, 9,82 + 1% 9,82; 0,50 u
kI pamuodacToTa
IajbHOCTEL IIOMCKa He MeHee 3000 mMeTpoB
I'ny6uHa rnomucka He MeHee 10 MeTpoOB
PexuMm paboTh HEeIPEePLIBHE / UMITY JIb CHEI HEMNPEPLIBHEI
BeIXOIHAsa MOIHOCTb 0,5 m 12 BT 0,5 m 24 BT -
ABTOMAaTMUYECKOE COIJIACOBaHME C HAI'PYy3KOMU

[uTaHue ABTOHOMHOE, HMKEJb—KaIMMEeBEE 9 B cyxme Barapen

aKKYyMYyJIsITOPEBL Tunopasmepa "Kpora',

" KopyHn"
3apan akKyMyJIITOPOB Or cetu ~ 220 B, oT OOPTOBOM CeTHU -
aBTomobmng 10 - 15 B
BpeMsa HeNpepeBHOU He mMeHee 8 uacos no 100 uacos
pPaboTE
IInanasoH TeMIepaTyp Or -20 °C mo +50 °C. KowmmyexkTaumsa "ApKTuka":
or -30 °C mo +40 °C

T'aBapUTHEE pPa3MEpPH 200 x 157 x 107 mm 230 x 200 x 150 mm 220 x 85 x 715 MM
Bec »iexTpoHHOTO He OGojiee 5 kI He Gojee 7 kI 0,97 xr
Broka

B HacTosAlee Bpemsa TaKXKe MOryT WMCMNONb30BaTbCA: TPyboKabeneuckatenn oTeyecTBEHHOMO
npoussoactea UT-5, M6 n TMNK-1. YKazaHHble Npnbopbl B HACTOALLEE BPEMS HE NPOU3BOAATCS.

NCKATE/1b TPYBOMPOBOAOB UT-5

1. Uckatenb Tpybonposoaos UT-5 npegHasHayeH ana onpeaesieHns UHAYKUMOHHbIM METOA0M
MECTOMOJIOKEHUA METANMYECKMX TPyOONpoBOAOB PA3/IMYHOrO Ha3HAYEHWUs U TPACC SHEProCUMIOBbIX
Kabenei.

TexHu4yeckune xapakrepuctnkm UT-5:
KoHTponupyeMas IJiMHa IPOBEPSAEMOM TpacCh OT MecTa NOOKJIOYEeHMS

TEHEPATOPA, KM 4 e e et v e o oo e e eesoonneneeseseneneeeseeeneeeeeseeanseeeeesenas 2
T'nyOrHA BaJIOKEHMSA TPACCHE, M 4ttt oo v e oo o oo onnnnseseeennnnseeseeaneneeeses 10
Pabouas YaCTOTa TEHEPATOPA, Il v ettt ueeeeeeeenneeeeeeeanneeeeeeeanns 1000
BEIXOZIIHAA MOIWHOCTB TEHEePATOPA, BT ittt ittt ittt ittt ettt etnnenneen 5
Koodbouument ycuiaeHus

4
B pexuMe "1000 TH" HE MEHEE . ittt tteenenneeneeeeeeeenennneessens 2 x 10
B PeXMME "50 TH" HE MEHEE ittt ittt teeeseenneeeeeseneeeeeeesenneeeeeens 100
HanpsaxeHre OUTaHUSA TEeHEPATOPA, B ittt ittt ittt tteeennnnaneens or 8 mo 13
HanpsxeHre OUMTaHMA NPMEMHUKA, B ...ttt ittt or 3 mo 6
TeMIepaTypPHBI PeXUM PABOTE, C &ttt ittt ttttse et teennnneeeeens -25° +40°
T'aBapUTHEE PABMEPE KOMIIJIEKTA, MM « v e v e e v v eennnneeseennnns 102 x 412 x 490
Bpemsa HenpepelBHOM paboTH (0e3 B3aMeHbl BJIEMEHTOB NUTAHULA) ,
YacoB He MeHee:
TEHEPATODRA  + o e e e e s e oo oot o oo s oo oanaessesenennnaessssseeneeanesssseenennas 30
@ 7Y Vi 7 2= 40
MacCa KOMIIJIEKTE, KI' « v vt oot eeoeeenennnnnneeeeeeennnnneeeeeens He Oojyee 7,5

KomnneKTHOCTb
[IpMeMHUK . Kabesnp 3azemsieHusd.
I'enepaTop. EnuHem kowmmnJiexkT 3UII.
T'onoBHOM TejedoH. dyTaap.

LUTHpb3a3eMHEHMH.



KomMnneKT aKkcnayatauMoHHOM AOKYMEHTaL MK,
Kabesib C MarHUTHbIM KOHTaKTOM.

TPYBOKABENTEMCKATE/1b TMK-1

2. Tpybokabenenckatenb TINK-1 oTHocuTcs K npubopam 1 Knacca.

KomnneKt TMK-1 coctouT 13 reHepaTopa, 6/10Kka NMTaHMA U NPUEMHOr0 YCTPOCTBA.

leHepaTop NOMeLLEH B META/IZIMYECKMIA BAaroHeNpoHMLL@eMbIi KOPMYC € KpbIWwKon. Ha 6okoByto
CTOPOHY Kopnyca BbIBEAEHbl CTaHAAPTHblE pPasbemMbl A0S MNOAKAOYEHMA MNUTAHMA, Harpysku MU
3azemnuntens. OpraHbl ynpaB/ieHWA reHepaTopa BbiBeAeHbl Ha INLEBYIO MNaHENb.

[eHepaTop COCTOUT M3 TpPex KaCKadoB, CXeMbl NPEpPbIBaHWA M BbIXOAHOrO TpaHCPOpPMaTopa,
BTOPUYHasA 06MOTKa KOTOPOTro CeKLIMOHNPOBaHa.

Bnok nutaHua coctout M3 AByx batapen 3MT-6 M 3apAAHOro YCTPOMCTBA, NMOMELLEHHbIX B
META/I/IMYECKOM SILMKE. B 3TOM Ke AlMKe MMEeTca OTCeK A/1A BCMOMOraTe/lbHbIX NpUHaANeXHOCTeN
(coeamHUTENbHDBIN Kabenb, MarHUTOKOHTAKT, HaNUAbHUK, TenedoHbl TOH-2).

Ha 60KOBYlO CTEHKY ALLMKA BbIBEAEH CTAHAAPTHbIM pasbem AAA MNOAKAOYEHUs reHepaTtopa.
AKKYMYNSATOPbI B ALMKE pasMeLLeHbl TaKMmM 06pa3om, YTO HeNnpaBUAbHOE NOAK/IOYEHWE MO NOAAPHOCTU
WCKNIOYEHO.

3apsagHoe ycTpolcTBO npeactaBaseT cobolt TpaHcHOPMATOpPHbIN BbINPAMUTENb, COBPAHHbLIN Ha
anopax [0-202 no MoCTOBOM cxeme. AKKYMYNATOPbI, BKAOYEHHbIE NOC/1eA0BaTe/IbHO, 3apaAXKaloTca Yepes
BbINPAMUTENIb OT CeTU nepemeHHOro Toka B TeveHume 10 - 12 yacos. [MONHOCTbIO 3apAXKEHHble
aKKymynaTopbl obecneymBatoT paboTy reHepaTopa B TeYeHMe 04HOr0 CEMMYACOBOrO paboyero AHs.

MpuemHoe ycTpoiicTeo (puc. 43) npeacrasnseT coboi ycunutenb ¢ 3bupatenbHbIM 3/1€EMEHTOM
(npremHoIt aHTeHHOIM) Ha Bxoae, cobpaHHbIMK B BUAE AlopaneBoi TpybuaToit WTaHru.

N36MpaTenbHbIM 3/1EMEHTOM ABAAETCA KOHTYP, COCTaBAEHHbIM U3 KaTyLWKM MAarHUTHOW aHTEHHbI U
KOHAeHcaTopa. MarHMTHasA aHTEHHA C 3KPaHOM MOMELLEHA B ABYX PA3bEMHbIX LLEYKAX U KPenuTca nog,
yrnom 45° K wraHre. B pykoATKe NMOMELLEHa MOHTA)KHaaA NauTa YCUAUTENA NPUEMHOro YCTPOMCTBa C
anemeHToM nuTaHus (aBe 6aTapeikn 1,3-OML-0,25), ABUXKKOBbLIM NepekntoyaTeNb U perynsatop
ycuneHmsa. B TopueByto 4acTb PYKOSTKM BMOHTUPOBAHA PO3eTKa pasbema 414 NOAKNOYEHUA TONOBHbIX
TenedoHoB.

TexHun4yeckune xapakrepmctmkm TMK-1:
HJ’H/IHa IpOoCiIiyliMBaeMoOI'oO ydacCcTKa TPpacCCEl B aKTUMBHOM pPeXuMme

NPy OJIATONPUSTHEIX YCIIOBUMSX, KM « ottt v v oot oo onnnnneneeeennnnseseeenensneseseeennnes 2,5
MakcuMasibHas omnpenensgeMas TJIyOMHA BaJIETAHUS TPACCHE, M « e v e e eennnnnneens 10
PaBouasg YacCTOTa TEHEPATOPA, Il t .ttt tiiiieneeeeeeeennnnneeeeens 1000 +/- 50
BEIXOIHAS MOIHOCTB I'€HEPATOPA, Bl vttt it ettt ettt eneeeeeeeeneeeeeeeanens 35

4
KooQdMUMEHT YCUIIEHUS TIPUEMHIUKG  « o o o e o oo v o oo oo eoeeeeannnneeeseennens 1 x 10
MaxCHMaJIbHOE BHIXOIOHOE HANPSXEHME, B ...ttt ittt it iieeennnnans 200
MakcuMaJIbHAS BBEIXOIHAS MOMHOCTDB, Bl &t it ittt ittt e eeeeneeneeeeeeneeneean 35
Pabounit OUAMNAB0H TEMIEPATYP, C e e et ee e e e eeeeneeeaeeeeeneeneenns -20 +40
BpeMs HemnpepwBHOM paboTh (6e3 3aMeHH MCTOUYHMKOB MNUTAHMA), UYaCOB

HE MeHee:

TEHEPATOPE  + ¢ o o e e e e e s v o oo e e aoaoonaneeeesseneeeeeeeeanneeeeeseenneeeeeeeens 7
TIDVIEMHIIKE  + ¢ o o o o e o e o o o o s o oo s o s o oo oo s sooennnnnaeessssesneeaeesssssenenas 50

MacCCa KOMIIIIEKTA, KT t e e v e e oo oo e e o eeeoeeaeeeneeneeeeeenseeneeeeeenseeneean 14




