Mpukas3 PepepanbHOM cnyXbbl reogesnm
n Kaptorpadum Poccum ot 25 nekabp4
2003 r. N 181-np "O BBegeHnn B
nencrteune "MIHCTpyKUMKM no
HuBenuposaHuto I, I, lll n IV knaccoB"

B cooTBeTcTBUM C 3aAaHueM PockapTtorpadpum LLHUNT AuK paspaboTtan "MIHCTpyKumio no
HusenuposaHuio |, Il 1l n IV knaccos.

B MHCTPYKLMW N3N10XEHbI BOMPOCHI MPOEKTUPOBAHWS, PEKOTHOCLIMPOBKM, 3aKNaaku penepos v
MapokK, ykasaHbl MeTo bl HUBENMPOBAHUS Pa3nnyHbIX knaccos. OnmcaHbl 0CoO6eHHOCTH
HVBENMPOBAHWS B TPYAHOLOCTYMHbIX pafioHax, BK/0Uas CEeBEPHbIE U FOPHbIE PaoHbI,
nepenauv BoICOT Yepes BoAHble Mperpaibl, a TakXe Nopsaok MaTemaTnieckon o6paboTku
pe3ynbTaToB HBENMPOBAHUS.

Mpukasbisato:

1. Y1Bepamntb "MHcTpykumio no Husenuposawmio |, 11, 1l v IV knaccos".

2. Beectu B geiicteue "MHcTpykumio no Hueenuposanwio |, 11, Il v IV knaccos" ¢ 1 doeBpans
2004 ropa.

3. LUK ® B cootBeTcTBUM ¢ TKNHIT-119-94 npoBecTu B yCTAHOBNEHHOM NOPSAKE PErncTpaumio
yKasaHHo Bbllwe NHCTpyKumu.

4. KaptreoueHTpy cosmecTHo ¢ UHUWUIAnK uspats "MHcTpykumio no Husenuposaxuio |, I, 1l n
IV knaccos" B konuyectee 400 ak3emMnnapos u pasocnatb Ao 15 dpespans 2004 rona
NPeAnpUATUSIM 1 OpraHM3aLmaM CorNacHo CMUCKY Ha paccblnky (npunaraeTcs).

5. C BBEOEHMEM B AeiicTBMe HacTosWel MHCTpyKumumn yTpauneaeT cuny VIHCTpyKuus no
HuenuposaHuio |, Il Il v IV knaccos (M. Henpa, 1990 r.).

PykoBoanTens ®enepansHoii cnyxobl

A.B. Boponko|
reoneavu 1 kaptorpacgum Poccum pon

NHCTpyKUMA no
HuBenuposaHuto |, I, Il n IV kKnaccos
FKWHM (FTHTA)-03-010-02

M3noxeHbl TpeboBaHws K BbINOSHeHUIO HuBenuposarus |, 11, 1l v IV knaccos npu co3nannm
FOCy/J,apCTBeHHOﬁ HI/IBeﬂI/IpHOIZ CEeTW, BbIMONHEHNN paﬁoT B ropogax n HaceneHHbIX NyHKTax, Ha
reogunHaMmnyecknx n TeXHOreHHbIX NoNUroHax.

PaCCMOTpeHbI BOMPOChI MPOEKTUPOBaHUA, PEKOrHOCLMPOBKUY, 3aknaakn penepos 1 Mapok,
yKa3aHbl METOAbl HUBENTNPOBAHUSA PA3/INYHbIX K/TACCOB. OnwcaHbl 0coB6EeHHOCTN HUBENMpPOBaHNA
B TPYAHOOOCTYMHbIX pa|7|0Hax, BK/t0Yas ceBepHble U ropHble paVIOHbI, nepenayu BbiCOT Yepes
BOAHbIE nperpanbl. M3noxeH nopsaok martemaTtunyeckom OﬁpaﬁoTKM pes3ynbTtaTtoB
HUBENNPOBaHWA, AaH nepeYyeHb NoNeBblX BbIYUCNIEHWIA 1 matepuanos, nognexawux coade.

C BBe[eHMEM B [eCTBIE HacTosWeR MHCTpyKUmn yTpauneaeT cuny VIHCTpykums no
Husenuposaruto |, Il Il v IV knaccos (M.: Heapa, 1990 r.).

[ns cneunanncTos NPeanpuATUR, yYPeXAEHUI 1 OpraHn3aumin BCex BeOMCTB, MPOBOAALNX
paboTbl no Hueenuposanuio |, I, Il v IV knaccos.

1. Obwme nono)xxeHns

1.1 FocynapcTeBeHHas HuBennpHas cetb Poccuiickon ®epepaumnn npefHasHaveHa ans
pacnpocTpaHeHns eauHOM CUCTEMBI BbICOT HA TEPPUTOPUN BCEN CTPaHbI, OHA SBNSETCS
BbICOTHOM OCHOBOI BCEX TOMOrPagoMyeckmx CbeMOK U UHXEHEPHO-Teoaeanyeckux pabor,
BbINONHAEMbIX ANSt YAOBNETBOPEHNS NOTPEBHOCTEN 9KOHOMVKI, HAYKM 1 060POHbI CTPaHbI.

1.2.TocynapcTeeHHas HuBenupHas cetb Poccun pasnensietcs Ha HusenvpHble cetu |, 1w IV
KNaccos.

1.3. Ha Bceii Tepputopumn Poccum BbluvicneHe BbICOT NPOVN3BOANTCS B HOPManbHOM cucTeme
BbICOT OT Hyns KpoHwTanrckoro coyTwroka. 9ta cuctema Hasbisaetca Bantuiickoir. 3a Hynb
KpoHwWwTanTckoro chyTiToKa NPUHSTa ropusoHTanbHas YepTta Ha MeaHoM NnacTHe yTToKa.

1.4. TocynapcTBeHHble HBENVPHbIE ceTu | u Il knaccos - rnasHas BbICOTHas ocHosa Poccuu.
D711 ceTn co3aaloTcs No crneumanbHo pa3paboTaHHbIM NporpaMMam 1 CXxemam,
npenycMaTpuBaIOWUM BbINONHEHVE HUBENUPHBIX PaboT | u Il knaccos, CPOKM 1 04epesHOCTb
KOTOpbIX ycTaHaBnusaeT denepanbHas cnyx6a reoneaum n kaptorpadum Poccuu. Vicxoas na
KOHKpETHbIX 3a[ay, N0 yTBEPXAEeHHbIM TEXHUYECKUM NPOeKTaM, NPOBOANTCS HUBEIMPOBaHMNE
[OMONHNTENbHbBIX TMHUA.

HI/IBeJ'WIprIe cetun lu ll knacca NCNONb3YKTCA OANA peWweHnsa CneaywWmx HayyHblxX 3anayd:
n3yyeHus purypbl 3emMnu 1 ee BHEWHEro rpaBNTaAUNOHHOIO NONs;

onpeaeneHns pasHoCTeN BLICOT U HAK/IOHOB CPEAHEYPOBEHHOWN NMOBEPXHOCTN MOPEW 1
OKeaHoB, OMblBaloWwMX TeppuToputo Poccuu.

PesynbTaTbl NOBTOPHOro H1BenMpoBaHus | n Il knaccos NPUMEHSIIOT:
ONs NoAAepXaHns BbICOTHOM CETU HAa COBPEMEHHOM YPOBHE;

N3y4eHNsa COBPEMEHHbIX BEPTUKa/IbHbIX OBUXEHW 3eMHOW NOBEPXHOCTWN;



NPOrHO31POBaHUs BAUSIHUS MPOU3BOACTBA Ha OKPYXalowyto cpelly, 0Co6eHHO Npu fobblye
Hed T\, rasa n Apyrux noneaHbx NCKoNaembix;

CeliCMNYEeCKOro paioHNpoBaHMs TeppuTopun Poccun, BbisSIBNEHNS NpeaBECTHUKOB
3eMNeTPSACEHI.

B ropHbix pavioHax pe3ynbTaTbl MOBTOPHOrO HUBENMPOBAHUS UCMONb3YIOT AN U3YYEHUS
CTPOEHWSi 3EMHOII KOPbI, MOMy4YeHUs! AaHHbIX O CKOPOCTSAX U HAMPABNEHHOCTU ABUXEHUNA
0TAenbHbIX 6/10KOB, BbISIBEHWS AECTBYIOWMX Pa3NOMOB 1 Pa3pbiBOB B 3eMHOW KOpe.

1.5. NluHun HuBenuposaHus | n Il knaccos NpoknaabiBaloT NPENMYLLECTBEHHO BAOb WOCCENHBIX
WA XenesHbiX 4OpOor, a NPU UX OTCYTCTBUM, OCOBEHHO B CEBEPHbIX TPYLAHOAOCTYMHBIX U
CEBEPO-BOCTOYHbIX PaiioHax CTpaHsbl, - No 6eperam pek, Tponam v 3umMHuKam. Bo Bcex cnyyasix
NMHUM HUBEMpoBaHUs | 1 Il knaccos NpokNaAbiBaloT Mo Tpaccam ¢ Hanbonee 6naronpUATHLIMA
ANA LaHHOro paoHa rpyHTOBLIMW YCNOBUSIMU Y C HAUMEHEE CNOXHbIM PENbedOM.

1.6. Oco6eHHOCTV CO3aHUs BLICOTHBIX CETel B ropodax 1 Ha reoAMHaMNYECKUX NMOMroHax
yKasaHbl B pasgenax 2 n 3 nanHoin NHcTpykumm.

1.7. HneenmpoBaHme | knacca BbiMOHSIOT C HAMBbICWIEA TOYHOCTbHIO, KOTOPYIO MOXKHO MOMY4UTb,
NPUMEHSIS COBPEMEHHbIe MPUBOpPLI 1 METOAbLI HABNIOAEHNI, NO3BONSAOWME HAaMBONEE NOMHO
UCKNtoYaThb CUCTEMATUYECKNE OWNBKY HUBENMPOBaHWS. [onyyeHHble M3 06paboTkn 3HaueHUs
Cy4aiHbIX N CUCTEMATUYECKNX CPEAHUX KBAAPATMYECKMX OWMOOK HUBENMPOBaHUS | knacca u
LLOMNYCTUMbIE HEBSI3KM B NOAMrOHax | knacca He A0NXHbl NPeBbIlaTh 3HAYEHUI NPUBEAEHHbIX B
Tabnuue 1. MepuMeTpbl NONMIOHOB NpUBEaEHDI B Tabnuue 2.

Tabnuua 1
CpepnHsia kBagpaTunyeckas ownbka
Knacc ~ " o JlonyCTUMble HeBA3KW B MONUrOHAX 1 NO
HuBenupoBanus | CTY4aiHas M| cuctemarnyeckas VAHASM £, MM
, MM/KM , MM/KM
I 0.8 0.08 3wm ¥L *
Il 20 0.20 5mm ¥T'
i 5.0 - 10mm VT
v 10.0** - 20 um ¥Z

* L - nepymMeTp nonmroHa unm gavHa nmHum, KM.

** - oWwnBKyY BLIYMCASIOT MO HEBSI3KAM NNHWIA UAV NMONUrOHOB.

1.8. CpefHve KBagpaTnyeckme ownbKn HUBEIMPOBAHUS BbIYUCASIOT MO hopMynam:
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roe h‘p h’sl’ N khp n h’s? - NPEBbIWEHNA NO CEKUNAM, NONYYEHHbIE COOTBETCTBEHHO B NPSAMOM

1 06paTHOM XoAax, MM; I - ANVHA CEKLMW, KM; N - YNCNO CEKLMIA; S - HAKOMNeHne pasHocTemn 2d
Ha yyacTke (MMHWUK), MM; L - oamMHa aToro yyactka (MmHum), KM.

MpOTSXEHHOCTb y4acTka (MMHNK) fONXKHa GbiTb He MeHee 100 KM. MepuMeTPbI NONNIOHOB
HVBENMPOBAHWS B 3aBMCUMOCTY OT PaioHOB paboT 1 Apyrux yCnoBuii ykasaHbl B Ta6n. 2.

Tabnuua 2
MepuMeTpbl HUBENVPHBIX NONUIOHOB, KM
Knacc 06xuTble [ManoobxuTble| nﬂ%?ﬂ::::: Fopona
HNBEMPOBaHUSA| panoHbI panoHbl reoLAHAMMYECKNE 3acTpoeHHasi|He3acTpoeHHas
Poccun Poccumn HONVIFOHI TeppuTopusi | Tepputopus

| 1200 2000 40 - -*

Il 400 1000 20 50 80

- 60-150 100-300 - 25 40

\A 20-60 25-80 - 8 12

* MNepumeTpbl HUBEMPHDBIX MOANFOHOB | Knacca B ropofax ycTaHasnMBaloT B 3aBUCUMOCTM OT
ouyepTaHuUi ropoLICKoN TepPUTOPUN.

** MepumeTpbl nonuroHos lll n IV knaccos 3aBUCST OT HAa3HAYEHUS HUBENMPHDBIX PpaboT.

I'IepMMeprl nonuroHos | knacca, YKa3aHHble B Taon. 2, BONXHbI paccMaTpuBaTbCs He Kak
npenenbHble 3Ha4YeHUA ONa 0TAEeNbHOro NONUroHa, a Kak Cpe,D,HI/IIZ nepuMeTp rpynnbl CMEXHbIX
nonuroHos. Ecnn cpenun cCMeXHbIX NONNUroHOB | knacca NPUCYTCTBYIOT MOJIUTOHbI "KapﬂVIKI/I"
OﬁpaQOBaHHble B pe3ynbTaTte oopMnpoBaHmns y3na, nonnroHbl Co34aHHble 415 U3yyeHus
BEpPTUKanbHbIX ,D.eq)OpMaLlVIVI N T.N., TO 3TN NONIUTOH NPW BblYNUCNIEHUU CpEeOHEero nepumeTpa
CMEXHbIX MOJIMTOHOB HE Y4acCTBYHOT.

MepumeTpbl nonuroHos Il knacca, ykasaHHble B Tabn. 2, AONXHbl paccMaTpUBaThCs He Kak
npeAenbHble 3Ha4eHNs ANs OTAENbHOro NONANIOHa, a Kak CPeAHWUA NepumMeTp NonnroHos |l
Knacca sanonHsowmx nonuroH | knacca. Ecnu cpean nonuroHos Il knacca npucyTcTByIOT
NOMNIOHbI "Kapnukn", Co3aaHHble Npu (HOPMUPOBAHWN y3Na, ANS U3YYEHNS BEPTUKANbHbIX
nedopMaumii 1 T.n., TO NEPUMETPbI 3TUX NONUFOHOB NPY BbIYACNEHUN CPEAHEro NnepuMeTpa He
yyactsytoT. [lns nonuroHos Il knacca, HaxoaswWmMxcs BHe nonuroxa | knacca, cpeaHuin
nepuMeTp onpenensTcs, Kak v ANs rpynmbl CMeXHbIX MONUroHOB | knacca.

JnvHbI NVHWA B NONUroHax OONXHbI 6bITb MO BO3MOXHOCTUN OAVHAKOBBIMU.

1.9. BHOBb CO3[aBaeMble y3/ibl CBS3M NMHUI HUBENMPOBaHUS | knacca, | v Il knaccos rnasHo
BbICOTHO OCHOBbI JONXHbI (POPMUPOBATLCS HA TEPPUTOPHSIX HE MOLBEPKEHHBIX



3HAYNTENbHbLIM BEPTUKANbHBIM L,edOpMaLMsM 3eMHO NoBepxHOCTU (6onee 4 MM/rop), 4To
LONXHO o6ecrneynBaTb MUHUMaNbHOE BAUSIHVE BEPTUKANbHBIX edOpMaLnii Ha HEBA3KN
NpPEeBbILEHNiA B NONNrOHaX.

Y3nbl cBA3M (Y3N0BblE penepa) CyWecTBYOWNX NNHWA HuBenuposaHns | v Il knaccos,
pacrnonoXeHHble B 30HAX TEXHOreHHbIX BEPTUKaNbHbIX AedhopMaLmii 3eMHON NOBEPXHOCTU,
LONXHbI NEPEHOCUTHLCS U3 30H AeddopMaLmii  POPMUPOBATLCS HOBbIE Y3/ibl CBSBU.

1.10. Yepes kaxable 25 net, a B CEMCMOAKTMBHbIX paitoHax Yepes kaxable 15 ner,
HVBENMPYIOTCS MOBTOPHO BCE NMHMM | knacca n yepe3 35 n 25 net COOTBETCTBEHHO - |l knacca.
CelicMOaKTUBHbIE paiioHbl yCTaHABNMBAIOT MO KapTaM CeicMMYeckoro panoHnposaHus Poccuu.

1.11. HuBenupHas ceTb |l knacca coznaetcsi BHyTpy NOAUroHos | knacca, kak oTaenbHbIMU
NMHUSIMU, TaK U B BUAE CUCTEMbI IMHUIA C Y3NOBBLIMU NYHKTaMu, 06pasyst NoNnroHbl.
MonyyeHHble 13 06paboTkn 3HAYEHUS CNyYalHbIX 1 CUCTEMATUYECKUX CPELHUX
KBaapaTNyYecKkmx ownbok HrBenvposaHus Il knacca, LOMyCTUMble HEBSI3KW, MONUTOHOB U UX
NepUMETPbI He AONXHbI MPEBbILATL 3HAYEHUI yKa3aHHbIX B Tabn. 1 m 2.

1.12. B nvHWM rocy8apCTBEHHOTO HABENNPOBAHNS BKIOYAIOT NN NMPYBSA3bIBAIOT K HEN MYHKTbI
CNyTHVKOBOW reoaesamnyeckoii cetn: PArC, BrC n Crc-1.

1.13. B nuHun HusenunposaHus | n Il knaccos, KOTOPbIE MPUMbLIKAIOT K MOPSIM UM NPONOXEHbI
BAOMb 6OMbLWUX PeK 1 03ep, 06513aTeNbHO BKNIOYAIOT OCHOBHbIE 1 paboune penepsbl, Hynu
YPOBEHHbIX Peek BEKOBbIX 1 MOCTOSIHHbIX MOPCKUX, @ TaKXXe OCHOBHbIX PEYHbIX N 03EPHbIX
YPOBEHHbIX MOCTOB. ECNM NOCTbI pacnonoXeHbl Ha paccTosiHUM 1 kKM 1 6onee oT NnHWI
HMBENMpPoBaHwK | knacca, To NPUBS3KY OCYLECTBNSIOT HMBenvpoBaHueM Il knacca. CeeneHnst o
MECTOHAX0X/AEHNN BEKOBbIX 1 MOCTOSIHHbIX MOPCKMX, OCHOBHbIX PEYHbIX 11 03€PHbIX MOCTOB
nonyyatoT B TeppuTopranbHblx ynpasneHusix ®enepanbHoii cnyx6bl Poccun no
rMopoOMeTeoponornm 1 MOHUTOPUHIY OKpYXatowei cpenbl (Pocrunpomer).

MpuBs3Ky penepoB Ha NPOEKTUPYEMbIX MOPCKUX YPOBEHHbIX MOCTaX BbIMOMHSIOT NPeANPUsTUS
PockapTtorpadpvm no 3asekam Pocrugpomerta.

1.14. HuBenupHble ceTn lll v IV knaccos NnpoknaabiBaloT BHYTPU MONUIOHOB BbICLIEro Knacca,
KaK OTAeNbHbIMA NMHASMU, TaK U B BUAE CUCTEMbI INHUIA, MPY 3TOM CETU N INHUMA LONXHbI
onMpaTtbCca He MeHee YeM Ha ABa penepa Bbiclwero knacca. JonycTuMble HeBS3KU B MONUrOHaX
Il v IV knaccos, ux nepuMeTpbl U NONyYeHHbIe 13 06PaBoTKN 3HAYEHUSI CPEAHNX
KBaApPaTNYECKMX OWNBOK, HE [ONXKHbI NPEBbIWATL 3HAYEHU NPUBEAEHHBIX B Ta6n. 1 1 2.

1.15. Mpw co3naHum BLICOTHOrO 060CHOBaHWS KpyNHOMaCITabHbIX TOMOrpagnyeckux CbeMok
HuBenvpHble cetu |l n IV knaccoB NpoknanbiBaloT ¢ pacyeToM obecneyeHus Tpedyemon
TOYHOCTN CbEMOYHOr0 0BOCHOBAHNSI.

1.16 JIvHun rocynapctBeHHon HuBenupHoii ceTu |, 11, Ill v IV knaccos 3akpennsoT Ha MECTHOCTU
penepamu He pexe yem Yepes 5 kM (mo Tpacce).

B TpyLHOAOCTYNHBIX paiioHax Ha OTAeNbHbIX y4acTkax, rae Bblbop MECTOMONOXEHUS penepoB
3aTPyAHEH, PACCTOSHNE MEXAY HMU MOXET BbiTb YBENMYEHO A0 7 KM (Mo Tpacce).

B ropHbIx paioHax nnHUM HuBenuposaHus | v Il knaccos 3akpennsioT CKanbHbIMU U CTEHHLIMU
penepamu yepes 1-2 KM, a FpyHTOBbIMM - Yepe3 3-4 KM. Ha reoinHaMmyeckmx nonnroHax
B6/IM3M PA3IOMOB M IPaHWL, OCHOBHbIX 6/10KOB 3aknadbiBaioT penepsbl Yepes 0,5-1,5 kM. Ha
Kax oW CTOpoHe 6noka unm pasznoma 4oNXHO BbiTb 32/10KEHO Kak MUHMYM MO [Ba penepa.

PaccTosHns MeXAy penepamun Ha NMHUAX HUBENUPOBAHUA B ropoaax ykasaHbl B pasq. 2.

1.17. Ha nuHusix Husenvposanus |, 11, Il v IV knaccos 3aknanbisaoT penepbl Cneayowyx TUnos:
BEKOBble, (PYHAAMEHTalbHble, FPYHTOBbIE, CKallbHble, CTEHHbIE U BPEMEHHbIE.

Kaxaplit penep AONXEH UMETb CBOV MHAMBWAYANbHbI HOMEP, HE MOBTOPSIOWMIACS HA AAHHON
JIMHAK, @ NO BO3MOXXHOCTU U Ha 6AVXKAALWNX NMHNSAX HUBENMPOBAHUS.

1.18. BekoBble penepbl 06eCcneymBaioT COXPaHHOCTb raBHO BHICOTHON OCHOBbI Ha
NPOAONXNTENbHOE BPeMs, NO3BONSIIOT U3y4aTb COBPEMEHHbIE BEPTUKANbHbIE [BUXEHMS
3EMHOI1 KOpbl M KoNnebaHusi ypoBHel MOPE N OKeaHOB, COXPaHSIOT MOJHYIO HE3aBUCUMOCTb
13y4aeMbiX IBNEHNI OT 3K30reHHbIX 1 TEXHOr €HHbIX MPOLIECCOB.

BekoBbiMu penepamu 3akpennaT Mecta nepeceHeHw?l NVHWIA HUBENMpOBaHNA | knacca,
YPOBEHHbIE NOCThI, BeaAylne Ha6nioAeHUs 32 BEKOBO N3MEHYMBOCTbBIO YPOBHSA MOpA, a TakXxe
OCHOBHbIE MYHKTb! HVIBeHVIpHOVI ceTn reoaMHamMnyeckmx noiMroHoB.

Pe3ynbTathl no BbIGOPY MECT 3aknanky BEKOBbLIX PENepoB NpeacTasnsioT B PockapTtorpaduto,
rae OLHOBPEMEHHO YTBEPXAAIOTCS MECTONONOXEHNE BEKOBOrO penepa, ero TUn 1 BHELWHee
obopmneHue.

1.19. dyHaameHTanbHble penepbl 06ecneynBaloT COXPaHHOCTb BbICOTHON OCHOBbI Ha
3HaunTENbHbIE CPOKU, MO3BONAIOT N3yYaTb COBPEMEHHbIE ABUXEHNS 3EMHO NOBEPXHOCTN. VX
3aKknapbiBaloT Ha NMMHUAX HUBENUpoBaHua | 1 Il knaccos He pexe yeM yepes 60 KM, a TakXxe Ha
Y3M0BbIX NYHKTaX, B6M31 MOPCKMX, OCHOBHBIX PEYHbIX M 03EPHbIX YPOBEHHbIX MOCTOB.

B ceicMOaK TMBHbIX paioHax yHAaMeHTaNbHbIe penepbl 3akNanbiBaloT He pexe yem yepes 40
KM.

Ha pacctosiHum 50-150 M 0T dhyHAAMEHTanbHOro penepa 3aknanbiBaloT penep-CnyTHIK.

1.20. pyHTOBbIE, CKaNbHbIE, CTEHHbIE penepbl 06ecneynBaloT COXPaHHOCTb U HAAEXHOCTb
BbICOTHO OCHOBbI HA ANNTENbHbIE CPOKM 1 UCMNONL3YIOTCA ANA 3aKPEenneHNs HUBENNPHbIX
cetein |, I, llln IV knaccos.

1.21. BpemeHHble penepbl 06ecneymBaloT COXPaHHOCTb BbICOTHOI OMOpbI B TeYEHME
HECKO/bKUX NeT 1 CnyXaT BbICOTHOM OCHOBOW Npy Tonorpaduyeckmx cbemkax. BpemeHHble
penepbl BKNOYatoT B X040Bble NnHUM HuBenmposarus Il Il v IV knaccos.

1.22. MpsMOYrosibHble KOOPANHATHI MECTONONOXEHUS BEKOBBIX, (DYHAAMEHTANbHbIX,
TPYHTOBbIX 11 CKaNbHbIX PENEPOB OMPEAENSIOT C UCMONb30BaHVE UHCTPYMEHTANbHBIX METOA0B
onpeneneHnsi MECTOMONOXEHWS, B TOM YUCNE C UCMONb30BAHNEM BbITOBbIX CMYTHUKOBBIX
npYeMHUKoB obecneuvBarowmx Tpebyemyio TOYHOCTb ONPENENEHNS KOOPAVHAT PENEPOB.



KoopauHaTbl BEKOBbIX U (DYHAAMEHTaANbHBIX PENepoB ONpeaensioT reoAe3nyecknmMn
npubopamm ¢ ownbkoii He 6onee 1 M, psAOBbIX PENepoB 1 Mapok ¢ ownbkoii He 6onee 10 M.

I'Ip;|M0yroanb|e KOOpAMHaThl NPUBOOATCA B I'OCy,D.apCTBeHHOVI cucTteMe KkoopouHar.

Ha kaxnaplii penep coctasnsioT abpyc 1 fatoT onucaHue ero Mectornonoxexus. Kpome toro,
pacnonoxeHve penepos NokasbialoT Ha kapTe macwTaba 1:100 000, koTopyto NpunarawT K
marepuanam HUBeMpOBaHMS.

1.23. 1na nepexoaa K cucTemMe HopManbHbIX BbICOT U3MEPEHHbIE NPEBbILEHNS MeX Ay
penepamu HuBenuposaHus | n Il knaccos, a Takxe HuBenuposaHus lll knacca B ropHbIx
panoHax, UCrpaBnsoT NONPaBkaMmu, KOTOPbIE BbIYUCASIOT NO hopMmyne:
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roe Tm . cpeaHee U3 cpeaHNX 3HaYeHUn HopManbHOW CUAbI TAXECTN BAOIb HOPManbHbIX

b

BbICOT 3TUX TOYEK] T4 n - HOpManbHbl€ YCKOPEHWUSA CUJbl TAXECTU Ha OTCYETHOM

annuncoupe, COOTBETCTBYOWME penepam AnB; (g Y}"‘ -cpenHee 13 aHomanui cunbl

H
TSXecTu Ha penepax A v B; *™ - cpenHee 13 abcontoTHbIX BbICOT penepoB A n B; h -
N3MepeHHOe npeBbilleHne Mexay penepamn A n B.

[MopsanokK BbIYMCNEHWI MONPABOK 3a NEpPexol, K CUCTEME HOPManbHbIX BbICOT U3NI0XKEH B
"VMIHCTPYKLMM NO BbIYMCNEHMIO HUBENNPOBOK" 13a. 1971 .

1.24. PaboTbl N0 NPOOXEHWUIO NNHUIA HUBENMPOBAHWS BbIMOMHSAOT HA OCHOBaHMM
pa3paboTaHHbIX U yTBEPXAEHHbIX TEXHNYECKUX NPOEKTOB.

1.25. O6 ucnonHeHHbIx paboTax no Husenuposaxuto |, Il Il v IV knaccos coctasnsiioT
TEXHWNYECKME OTYETbl B COOTBETCTBUM C Ae/CTBYoWeEN "IHCTpyKLUMei No cocTaBneHunto
TEXHUYECKUX OTHETOB".

1.26. [0 OKOHYaHWWN ypaBHUTENbHBIX BbIYUCNEHWIA HUBENNPHOW CETW OTAENbHOr0 paioHa nnu
NVHWUK HBENWMpoBaHus |, Il KnaccoB COCTaBNAOT KaTanor BbICOT B COOTBETCTBUM C
feicTsytolwei VIHCTpyKume No COCTaBNEHMIO KaTanoros BbICOT NYHKTOB HUBEMPOBAHUS.

1.27. Mpw BbINONHEHWW NONEBLIX PaBoT NO HUBENMPOBaHMIO cobntoaaloT TpeboBaHus n
yKasaHus aencTeytowmx "Mpasun no TexHuke 6€30MacHOCTM Ha TOMOrpPado-reoaeanyeckux
paboTax".

2. HusenupHble ceTtu |, I, Il n IV knaccos
B ropofax, HaceneHHbIX MYHKTax U Ha
MPOMbILLJIEHHbIX MJoWaaKax

2.1. TpeGOBaHMﬂ K MeToaunke HMBenupoBaHus, HuBenupam n pe|7|KaM, NopsAOK BbINONMHEHUA
OTCYETOB Ha CTaHUMK Te Xe, YTO Npu co3naHnm ceteit rocynapCTBeHHOro HMBenMpoBaHus
COOTBETCTBYIOWeEro Knacca. OTnnune cocTouT B A0NYCTUMbIX ANNHAX X040B N B YacToTe
3aKkpenneHusa HUBENMNPHbIX NUHWIA penepamun.

MpeBbiWweHNs Mex Ay Hanbonee yaaneHHLIMU Spyr OT Apyra pernepamu HUBENIMPHOM CETU
ropoAaa LONXHO BbITb N3BECTHO C OWMOKOI He Bonee 30 MM.

2.2. B ropognax, Tepputopusi Kotopbix 60nee 500 s , CO30al0T HMBENWPHYIO ceTb | knacca.
CxeMbl MOCTPOEHWIA HUBEMPHbIX CeTei | knacca B ropoaax pasnnyHbl: 3TO UK cuctema
NOIMrOHOB, UM CUCTEMA NepeceKaloWwmMxes NMHWA. Bun ceTv n pacnonoxeHne nMHuiA 3aBucaT
OT OYepTaHuii ropoAcKoin TepputTopun. JlanbHenwee CrylweHne ceT BbINOMHAT
HusenuposaHueM Il Il n IV knaccos.

BoicoTHble ceTu | Il knaccos B ropoax NOBTOPHO HUBENMPYIOT HE PeXe YeM Yepes Kaxble
15 ner.

2.3. B ropoaax, nnowaab koTopbix 50-500 T , CO34al0T HMBENMPHYto ceTb Il knacca.

HueenupHble nuHum Il kKnacca fONXHbI NOKPbIBATh BCIO TEPPUTOPMIO FOPOAaA, Kak 3aCTPOEHHY!O,
Tak 1 He3acTpoeHHyto. PaccTosiHna Mexay y3nosbiMu penepamu B ceTw |l knacca He fOnXHbI
npesblwaTb 15 KM Ha 3aCTpOeHHO TeppuTopun 1 20 KM Ha HE3aCTPOEHHON TEPPUTOPUN.

L nvHbl nuHuin HMBennpoBaHms Il knacca Mexay NexoLHbIMY perepamm | knacca AonyckarTcs
10 25 kM. MeprMeTpbl HUBENMPHBIX MOAUroHOB Il knacca B ropoaax ykasaHbl B Tabn. 2.

2.4. Penepbl Ha NMUHNAX HMBeNMpoBaHns | v Il knaccos 3aknanbiBaloT HE pexe YeM Yepes 2 KM
Ha 3aCTPOEHHOW 1 3 KM Ha HE3aCTPOEHHO TeppuTopuax. lNpennoyTeHne oTAaT CTEHHbIM
penepam, 3aknaabiBaeMbiM B MPOYHbIE KAMEHHbIE NN Xene3obeToHHble 3n0aHusa n
COOPYXEHUS.

2.5. B ropogax nnowagpto 10-50 ¥ coapnaetcs cetb lll knacca, a B HaCeNeHHbIX NyHKTax

nnowanbto meHee 10 ¥ - Tonbko HMBenupHas ceTb IV knacca.

2.6. nvHbl nuHWiA HuBenuposaHus lil knacca Ha 3aCTPOEHHOV TepPUTOPUN MeXAY Y3N0BbIMA
penepamu He AONXHbI npeBblwaTtbh 10 kKM 1 15 KM Ha He3acTpoeHHo TeppuTopusax. JanHbl
nunHui LIl knacca mexay penepamu BbICIIEro Knacca CoOOTBETCTBEHHO - 15 1 20 kM.

JnHum HMBenupoBaHus Il knacca Ha 3aCTPOEHHOW TePPUTOPUN, Kak NpaBunio, NPoKaabiaoT
napannenbHo Apyr APYry v CBA3bIBAIOT MEX/AY COBO0i X0AaMuU He pexe YeM Yepe3 5 KM 1 Ha
HE3aCTPOEHHOW TePPUTOPUN Yepes 8 KM.

JnuHbl HUBENMPHBIX MHUIA [V Knacca Ha He3acTPOEHHON TEPPUTOPUM MeXAY penepamn
BbICLIMX KNACCOB HEe [OMXHbI NPeBbilWaTh 2 KM U Ha 3aCTPOEHHO TeppuTopun 4 KM, a MexXxay
y3710BbIMM penepamm COOTBETCTBEHHO - 1 1 2 kM. [epumeTpbl HUBENMPHbIX NonuroHos Il v IV
KNaccoB ykasaHbl B Tabn. 2.



2.7. Penepbl Ha nuHmnsix Il v IV knaccos 3aknanbiBatoT Ha 3aCTPOEHHbIX KanuTanbHbIMK
30aHUAMU yNLax u npoesnax, He pexe yem yepes 300 M, B cnabo 3acTpoeHHO YacTu ropona
WNN HACENEHHOr 0 MyHKTa PacCTOSAHNA MEXAY penepamut MOXHO yBenuymeatb A0 800 M, Ha
He3aCTPOEHHOI TeppuTOpUM penepsbl 3aknaasisatoT Yepes 500-2000 M.

2.8. HusenupHble ceTv ropoAoB, HAaCeNeHHbIX MYHKTOB, KPYMHbIX MPOMbILNEHHbIX 1
rMOPOTEXHUYECKUX 06 bEKTOB AOMXHbI BbITh NPUBSI3aHbI K FOCYAAPCTBEHHOM HUBEMPHOW CeTU.
J[lns aT0ro B MECTHYIO HBENMPHYIO CETb BK/IOYAIOT HE MEHEe [1BYX PEnepoB, y KOTOPbIX
M3BECTHbI BbICOTbI U3 FrOCY1apCTBEHHOIO HUBENMPOBAHMS. BbiGop UcxonHbIX penepos
ropOACKOM HUBENMPHOI CeTN AONXEH BbiTb COrnacoBaH C TepPUTOPUANbHOM MHCNeKLe
locreoHaasopa PockapTtorpadhum B COOTBETCTBUW C MOAMYHKTOM 1 nyHKTa 5 MonoxeHus o
rocynapCTBEeHHOM reoAe3nyeckoM Haa3ope 3a reoae3nyeckom 1 kapTorpaduyecko
[esTeNbHOCTbIO, yTBEPXAEHHbIM NocTaHoBneHWeM MNpasnTenbctea PP ot 28.03.2000 N 273.

2.9. VicxonHble penepbl HUBENVPHON CETU ropoaa cneayeT pacnonaratb B YCTORYMBBIX
3[0,aHUAX 1 COOPYXEHUNX, NOCTPOEHHbIX HE MEHee YeM 3a 7 neT [0 3aKnaaku, COXPaHHOCTb
KOTOPbIX FapaHTMpyeTcst Ha MHorve rofbl. icxoaHble penepa HUBENVMPHO ceTu ropoaa
[ONXHbI pacnonararbecs B 30Hax He NOABEPXEHHbIX TEXHOTr €HHbIM BEPTUKANbHbLIM
nedopMauysiM. B kayecTse NCXOAHbIX PENEPOB MOryT BbiTb UCMONb30BaHbI
OyHIOaMeHTanbHble U rPYHTOBbIE Penepbl rocy4apCTBEHHOr0 HUBENMPOBAHNS.

2.10. MNpw co3naHnm BbICOTHBIX CETEi B KPYMHbIX FOPOAAX W patoHax yHUKanbHbIX COOPYXEHWA,
PacnonoXeHHbIX B 30HaX C CEMCMUYHOCTbIO 6onee 7 6annos, Ans Lenei CencMn4eckoro
MUKPOPa/ioHMPOBaHNS TEPPUTOPUN HUBENMPOBAHME BLIMOJHSIOT MO MPOrpamme,
npenycMOTPEHHO ANs rocyaapCTBEHHOro HuBenuposaHus Il knacca. B atom cnyyae
HOPManbHYO O/TMHY BUSUPHOrO Nny4a, BbICOTY Nyya BU3VPOBAHUA HaL I'IOJJ,CTI/IJ'IaIOLLleVI

d=h,~
NOBEPXHOCTbIO, AONYCKU HA PAaCX0XAeHusa &‘P h)s" NPUHNMAaOT TakUMK Xe, Kak npun
rocynapCTBeHHOM HMBENUPOBaHNN | knacca.

Mpw ceincMnyeckoM MUKPOPaIOHNPOBAHNI 3aCTPOEHHOI TEPPUTOPUN CETb HUBENUPOBaHUS |I
Knacca CTposiT B BUAE NONUIOHOB C NepUMeTpamm 40 15 KM 1 He3aCTPOEeHHON TEPPUTOPUM 4O

20 kM. HeBsi3kM B 3TUX MONUrOHaX He AONXHbI NPeBbIWwaTh 3 MM VE roe L - nepumetp
nonuroHa, kM. Cpoku NoBTOPHOIO HUBENIMPOBAHUS YCTaHABNMBAIOT, UCXOAS U3 0BHAPY KEHHbIX
CKOPOCTEN BepTUKaNbHbIX JBUXEHWUI 36MHON NOBEPXHOCTMU.

3. HneenupoBaHue | n Il knaccoB Ha
reognvHaMn4eCcKNX N TeEXHOreHHbIX
MONNIOHaxX

3.1. F'eoanHamMmyeckne NONUroHbl NoApasnensTCcs:

Ha NoKasnbHble NOANIOHbI, PUYPOYEHHbIE K aKTUBHBIM I yGUHHBIM Pa3noMam 1 paspbisam
3EeMHOM KOpbl;

nnowasHble, 0XBaTblBAIOWME ParioHbl BO3MOXHbIX AMULIEHTPOB PaspylmnTenbHbIX
3eMNETPSICEHNIA, PaiOHbI KPYMHbBIX HACENEHHbIX MYHKTOB U PaROHbI 3KCMAYyaTUPYeMbIX 1
CTPOSILMXCS TUAPOCTAHLNIA;

pervoHanbHble, CBA3bIBAOWME KPYMHBIE FE0NOrMYECKNE CTPYKTYPbI.

3.2. Ha nokanbHbix 1 nnowaaHbIX NoNUMroHax BbICOTHbIE CETU CO3AaloT B BUAe
nepecekanowmxcs NMHKUn HuBenmposanus | v Il knaccos. MNepumMeTpbl HUBENNPHBIX NONNIOHOB | 1
Il knaccoB ykasaHbl B Ta61. 2.

3.3. BbICOTHbIE CETU Ha NOKaNbHBIX U NNOWAAHbIX NOCTPOEHUSAX NPUBA3LIBAIOT K FNABHON
BbICOTHO OCHOBE POCCUM 4N15 NONYYEHNS BbICOT B @AMHOM cucTeme. HUBENMPHYIO CETb B 9TOM
cnyyae paccMaTpuBatoT Kak CBOGOLHYIO C OMOPOii Ha OAWH Penep rocynapcTBEHHO
HUBENMPHOM CeTU.

BbICOTHbIE CETU PErMOHANBHBIX MOCTPOEHUI BXOLAT B CETb FOCYNaPCTBEHHOrO HUBENMPOBAHNS
I n Il knaccos.

3.4. Tpe60oBaHWs K METOAVKE HUBENVPOBAHWS, HUBENMPAM U PEKaM, NOPSA0K BbIMONHEHNS
OTCYETOB HA CTAHLMW Te Xe, YTO NP1 NPOU3BOACTBE FOCYAaPCTBEHHOMO HUBEIMPOBAHUS
COOTBETCTBYIOWEro knacca.

3.5. ﬂpm 3aKpenfieHnn NMHUA Ha reouHaMmnyecknx NoNnroHax oTaalT npeanoyTeHme
CKanbHbIM N CTEHHbIM penepam.

Bce cTapble penepsl 1 HepaboTarowme CKBaXuHbI, HAXOASWMECS HA PacCTOsHUM 0,5 KM OT
Tpacchl MIMHUM HUBENMPOBaHUSA | Knacca v Ha paccTosiHUM 0o 1 KM OT Tpacchl nmHum |l knacea,
06513aTe/bHO NPUBA3LIBAIOT K HAM COOTBETCTBEHHO HMBEMpoBaHueMm | nnu Il knaccos.

K HepaboTatolieit ckBaxuHe NpusapuBatoT Mapky, KOTopasi ClyXuT BeKoBbIM perepoM. Ecnn
Ha MONNIOHEe HeT Takux CKBaXWH, TO 3aKnafblBaloT BEKOBOI penep. Ha nnowanke Ha
pacctostHum 30-70 M OT BEKOBOr O penepa 3aknaabliBaloT BCE TUMbl FPYHTOBbLIX LEHTPOB 1
penepos, NPUMEHSEMbIX Ha AaHHOM NonuroHe. Jlga pasa B rog (3MMOi 1 NeTOM) HUBENUPYIOT
BCE penepbl Ha NoLWaAKe 1 CoNoCcTaBNAT NOMyYeHHble NPeBbileHns. Tynbl penepos, SBHO
HeyCTOWuMBbIE, UCKMIOYAIOT 13 fanbHEeNIero HUBENMPOBaHNS.

3.6. HusenuposaHue | 1 Il knaccos Ha reoAMHaMMYecknX N TEXHOreHHbIX MONUIOHAX - YacTb
KOMMAEeKca HayyHbIX reouanyecknux uCCneaoBaHunii, cnyxawas ong nonyvyeHns
KONMYECTBEHHbIX XapakTepUCTUK fedopmaLmii 3eMHol NoBepxHOCTH. MoaToMy namepeHust
BbIMONHSAOT HECKONbKMMY NOCNeA0BaTeNbHbIMU LMKNnamu. VIHTepBan BpeMeHn MeXxay
NOBTOPHbLIM HUBENMPOBAHWEM YCTAHABNMBAIOT, UCXOLSA U3 OXMAAEMbIX CKOPOCTEN
COBPEMEHHbIX BEPTVKAbHBIX ABUXEHWIA 3EMHOI KOpPbI.

3.7. Tp1 NpoeKTUPOBAHUN HUBENNPHBIX CETEN Ha TEXHOrE€HHbIX MONNIOHAX PACcCTOsSIHNE MEXAY
rpaHuLeli MECTOPOXAEHUS U pernepamit, CYUTaEMbIMU HEMOABUXHBIMY, CNeAyeT NpuHUMaThb
paBHbIM 8-KpaTHOW INy6VHE HXKHETO AKCMyaTNPyEMOro ropu3oHTa, HO BO BCEX CNyYasix He
MeHee 6 kM. MNpoeKTypyemble MHUN NPOKNALbIBAIOT B BULE CETEl MW OTAENbHbIX MHUA. He
MEHee 4YeM OT YeTbIpeX MyHKTOB (penepoB) NepuMeTpa HUBENMPHOrO NONUroHa, CoBNaAalowero
C KOHTYPOM MECTOPOXAEHMS, NPOKNaAbIBAOT X0bl K penepam, KoTopble CHUTaIOT



HenoABNXHbIMU.

3.8. JIUH1M NonuroHa, no BO3MOXHOCTU, [LOMXHbI COBNanath C paHee NPONOXEeHHbIMU NNHUAMU
HUBENNPOBAHUA. HoBble nuHun pacnonaraloT BOO/Ib MECTHbBIX NYTEBbIX MaI'VICTpaﬂeIZ nwnn Ha
MECTHOCTH, 6J'IaI'OI'IpI/IﬂTHOVI ANA HABENNPOBaHUA.

4. CoCcTaB/ieHMe NPoeKTa

4.1. TexHnyeckne NPoeKThbl Ha HUBENMPHbIE PaboTbl paspabaTbiBaloT, PyKOBOACTBYSICb
Tpe6oBaHVSIMU HACTOSIWER NHCTPYKLMK, AEACTBYIOWMX HOPMATHBHBIX AOKYMEHTOB MO
NPOEKTUPOBAHMIO, 1 YTBEPKAAIOT B YCTAHOBNIEHHOM NOPsiAKe A0 Havana pabor.

TexHUYeckue NpoeKThl Ha H1BENVPHbIE PaBoThl MO MOAEPHU3ALWMMN HUBENMPHOW ceTu |, II
Knaccos Poccum cocTaBnsoTca B COOTBETCTBUM C AehCTBYIowWeln [NporpaMmoi moaepHu3aumm
HuBenupHoii cetu Poccum | Il knaccos.

Mepen cocTaBneHrem nNpoekTa cobUpatoT 1 aHanV3upytoT BCe MaTepuanbl paHee
BbINO/THEHHbBIX HUBENMPHBIX PaboT. CBeneHust 06 aTx paboTax nonyyaoT B TeppUTOpHAbHbIX
MHCTeKLMsix OCreoHan3opa vnm B COOTBETCTBYIOWMX OPraHN3aumsix, MpOU3BOANBLINX
HVUBENVPHbIE PaBoThI.

Oco60e BHMaHME Npu aHanM3e MaTepranos paHee BbiMOHEHHbIX HUBENMPHBIX paboT cnenyeTt
o6palars BHUMaHWe Ha BENUYNHBI BEPTUKANbHbIX AedopMaLvii 3EMHO NOBEPXHOCTU B 30HaX
Y3/10B CBSI3U HUBENIMPHOM CETU: NNAHNPYEMOro MecTa CBS31 MPOEKTVPYEMBIX U CYLIECTBYIOWNX
NVHWIA HUBENMPOBAHMS.

|_|pI/1 oéHapyerMM 3HaunTeNbHbIX necpopmal.u/n?l 3eMHoIn NOBEPXHOCTN Yy3/10BOro NyHKTa
(penepa), BINAOWMX HA BENNYNHY 3aMblKaHMA MNOTUTOHa C Y4eTOM HOBbIX I/I3MepeHI/II71, B
TEeXHUYECKOM NMpoeKkTe OO0 XKHbI ObITb npenycMoTpeHbl pa60Tb| no popMnpoBaHMio HOBOro
Y3N0BOro NyHKTa v CBA3b €ro C CywecTBYOWUMN NTMHUAMW HNBENUPOBaHUA.

4.2. O6¢nefoBaHvie 1 PEKOrHOCLIMPOBKA NPOU3BOASTCS 40 COCTaBNEHMUS NPOeKTa Ha
BOCCTaHOB/IEHWE U 3aKAAKY PENEPOB 1 HUBENMPOBaHMe | 1 Il Knaccos, 4TO AACT OCTOBEPHBIE
cBeneHus 06 o6beMax NPoeKTUpyeMbix paboT 1 MOBBICUT KAYECTBO MPOEKTOB.

4.3. B TeXHNYECKOM NPOEKTE yCTaHaBIMBaT 06beM paboT, X CMETHYIO CTOMMOCTb, HaMevatoT
TEXHONOrnKo BbiNOHEHNSA HUBENUPOBAHNSA 1 MaTepuanbHO-TEXHUYECKYO OﬁeCHeHeHHOCTb
pabor.

B TekcToBOW YacTy NpoekTa ykasblBaloT:

KpaTKylo XxapakTepucTrKy (On3nKo-reorpadonyeckmx u KIMMaTnyecknx yCnoBuin paioHa pabor;
Ha3HaveHvie NPOeKTUPYeMbIX paboT;

MCXOAHbBIE penepbl;

CBEIeHNS O PaHee NCMONHEHHbIX HNBENMPHbIX paboTax u cnocobax ux cs3m ¢
npoeKTupyembiMi paboTamu;

LlaHHble 0 CKOPOCTSIX BEPTUKaNbHbIX ABUXEHWIA BAOb MHUIA NOBTOPHOIO HUBENVNPOBAHWS,
CXOASWMXCS B MNAHUPYEMOM y31ie CBS3U MW KapTbl ((DparMeHTbl KapT) BepTUKanbHbIX
DBUXEHUI Ha TEPPUTOPUIO y3Na CBS3U, CO3AaHHYI0 MO AaHHbLIM NOCNEeLHEr0 NOBTOPHOrO
HUBENNPOBaHUS;

060CHOBaHMEe hOPMUPOBaHNS HOBOTO y3na CBS3W;

[aHHble O rpaBUMETPUYECKUX paboTax Ans HUBENNPOBaHHMS | 1 Il KNaccos BO BCEX parioHax
CTpaHbl, ANs HUBeNMpoBaHws |l knacca - B ropHbIX paoHax;

CBEAEHNS 0 paHee 3aN0XEHHbIX pernepax u 060CHOBaHWE BbIGopa TUMOB 3aMPOEKTUPOBAHHbIX
penepos;

4KCNO NPOEKTUPYEMBIX PEMEPOB MO TUNaM;

LN IMHWA NOBTOPHOTO HMBENMPOBAHMS | 1 |l KNaccoB - 060CHOBAHWE U3MEHEHNI 1
LONONHEHWIA, KOTOPblE BHECEHbI MPOEKTOM B MONOXEHUE U 3aKpenneHune cyluecTsytowen
NNHWK;

TEXHONOT MO BbINONHEHWs paboT No 3aKknaake PENEpPoB U NPOBEAEHUIO HUBENMPOBAHWSI;
npuBopbl 1 CNocoBbl HUBENMPOBAHWS;

ocobble cnyyan HUBENMPOBaHNS (Nepefaya BbICOT Ha YPOBEHHbIE MOCThI, Yepes BOAHbIE
npensTcTBuSA U T.N.);

nopsiaok 06paboTku pe3dynbTaToB HIBENUPOBAHNS;
TEXHO/Or N0 UHCTPYMEHTANbHOrO OMPEeAeNeHNs KOOPAMHAT PEnepoB.

4.4. TIpoeKTNpoBaHWe NMHUIA HUBENMPOBAHWS BCEX KNACCOB BbIMONMHSIOT Ha kapTax MaclTabos
1:100 000 - 1:200 000. B Heo6x0nuMbIX CNy4asix MPOEKT YTOYHSAIOT B AeTansx no kaptam 6onee
KpynHoro macwraba. Mpw npoekTupoBaHuM NuHWiA HrBenuposanwus |1, Il v IV knaccos Ha kapTy
HaHOCST CyWeCTBYOWNE penepbl, MyHKTbl CyTHNKOBOW re0Ae3M4eCKoi CeTu, MyHKTb
TPUAHTYNSILMM U MONIMFOHOMETPUMN BCEX KNACCOB, OTCTOSWWME OT MPOEKTUPYEMbIX NNHUIA HA
paccTosHum 10 3 kM. PekomeHayeTcs coBMewaTth MMHUN HUBENMPOBAHMSA C MyHKTaMn
CMYTHWKOBOW reoae3nyeckomn ceTh 1 ¢ Xo4amm NOANrOHOMETPUK, MPOKaAbiBAEMbIMU C LEMbIO
PasBUTUS U CTYLEHNS Fe0fe3n4eckux ceTen.

Mpw npoekTupoBaHun NUHWIA HMBenuposaHwus Il n IV knaccos ans obecneyeHns
Tonorpagnyeckux cbemok B Macwtade 1:10 000 1 KpynHee B HUBENMPHYIO CETb BKIOYAIOT BCE
nyHKTbl CIC-1, TpraHrynsaumm v nonuroHomeTpum 1, 2, 3 1 4 KNaccos, a TakXe y4nTbiBaloT
TpeboBaHNs HOPMATMBHBIX JOKYMEHTOB PockapTorpadhum no BbINOMHEHWIO FreoAe3ndeckux
paboT npu Tonorpaguyecknx cbemkax B macwrabax 1:10 000 u kpynHee.

Mpw npoekTpoBaHum NuHKA HMBenupoBanus Il n IV knaccos, npoknaabiBaeMbix NS
onpepeneHns BbICOT NyHKTOB CITC-1 v TpraHrynsiumm, Ha KapTy HaHOCSIT, KpoMe
CyLIEeCTBYIOWMX MyHKTOB, TAKXe V1 NPOEKTUPYEMbIe MyHKT.



Hesasncymo 0T rpaHmL, CbeMOYHOro yHacTka MMHUKM Hneenuposarus Il knacca npoekTupyioT,
Kak npaswno, B npeaenax nonurona Il knacca, a nuHnm HuBenmposaxus IV knacca - B npenenax
nonuroHa lll knacca. B TexHuyeckux npoektax Husenuposanus Il Il v IV knaccos MoxeT 6bITb
npenycMoTpeHa 3aknagka BpeMeHHbIX penepos, npeAHasHavYeHHbIX ANs UCMONb30BaHNA nNpu
Tonorpaguyeckon cbemke.

4.5. Tpu NpoekTUpoBaHNM NMHUK HUBENMpoBaHus | nnwn Il knacca Ha4ano n KoHeL, NMHUN
HWBENMPOBAHUS AONXKHbI HAYMHATLCS UM 3aKaHYMBATbLCS Ha Y3/10BbIX penepax, KoTopble
onpeaensaTcs Npy OPMMPOBAHUN Y3N0BbIX MYHKTOB HUBEMPHOW ceTu. B kayecTse y3noBbix
penepoB LOMXHbl UICNONb30BaTbCA BEKOBbIE UMW (DYHAAMEHTaNbHbIE penepbl,
obecneynBaiowme JONroBPEMEHHYIO COXPaHHOCTb Y3/10BOrO penepa ceTu.

Tpacca, NPoeKTUPYEMOIi NIVHWK, NEPECEKAIOWAS Y3I0BbIE MyHKTbl HUBENVPHOWM ceTu | 1 I
KNaccoB AOMXKHA BKOYATL B XOA Y3/10BOW penep.

4.6. Hanbonee nonpobHo paspabaTbiBatoT NPOEKThI CBS3U HOBOW NVHUM C CYLECT BYOWMMA
AHNAMK. Tpy 9TOM PYKOBOACTBYIOTCS CNEAYIOWNM.

Hauano u koHew NPOEKTMPYEMOW NNHUN [ONXHbI 6bITb NPOCTO M HaLEeXHO CBsA3aHbl C
CyLeCTBYOWNMN NNHNAMN HNBETMPOBAHUA 60/1ee BbICOKOrO UK TOTO Xe Kiacca.

Y3nbl CBA3M HOBbIX NMHWIA HUBENMPOBaHUS | 1 |l KNaccos € CyWecTBYIOWUMIA NTNHUAMA
HUBENMPOBaHUs 6oNee BbICOKOro UNW TOro Xe Knacca A0NMXHbl (DOPMUPOBATLCS B 30HAX C
MWHMMaNbHbIMW 3HAYeHNSIMU BEPTUKaNbHbIX AedopMaLmini 3eMHON NOBEPXHOCTU, KOTOpbIE
onpenensitoTcs (eCnv BO3MOXHO) MO pedynbTaTaM NOBTOPHOTO HABENMPOBAHWS CYLECTBYOWMNX
NVHWIA HUBENNPOBAHNS.

MpoekTupyemas nuHUs JonxHa BbiTb HAAEXHO CBS3aHa C CYLIECTBYIOWMMI, NEPECEKAEMBIMU
€10, NIUHUSIMU HNBENIMPOBAHMS BCEX KNaCCOB.

CBA3b NPOEKTMPYEMbIX U CYLLECTBYIOWNX NMHUIA HUBENMpoBaHus | 1 Il kKnaccos ocywecTBnsoT
nyTeM BKNIOYEHWS B IMHUIO OAHOrO penepa (kak npasunnio, y3noBoro oyHAaMeHTanbHoro
penepa y3na cBsiau) 1 BbIMONHEHNS KOHTPONbHOMO HUBEIMPOBAHMS MO NPUMbIKAIOWEN K HEeMYy
ceKuum cylecTsytowei NMHM. KOHTponbHOE HUBENMPOBAHME, KaK NPasuo, BbINMOMHAIOT N0
cekuumn, NpuMbIKaroLen K yHaameHTansHoMy penepy. [1na CBA3W NUHWIA MOXHO TakXxe
NPOBOANTb KOHTPONbHOE HUBENMPOBAHME MEXY CMeXHbIMU penepamu. BoinonHexne
KOHTPONbHOTrO HUBENMPOBAHMNS NPV CBA3N NIMHWA OAHOIO KNacca BbiMOMHSETCS No
COOTBETCTBYIOWEN MeToAMKeE. [1pN CBA3M NNHWIA HUBENMPOBAHWS Pa3NNYHbIX KNaCcCcoB,
Hanpumep | knacca co Il knaccom, KOHTPONbHOE HUBENMPOBAHME MO MPUMbIKAOLEN CEeKLN
BbinonHsetcs |l knaccom.

CB3b NpoekTMpyeMbix nnHWiA [l n IV Knaccos ¢ CywecTByOWMMN TMHUAMI HUBENUpoBaHus |, Il
Il IV knaccos ocywWeCTBASIOT MyTeM BK/IOYEHNS OAHOr0 penepa CyLecTBYoWen MMHUK.

Mpuesiska nuHuit HMBenmposarusa Il v IV knaccos kK PyHaaMeHTanbHbIM penepam
3anpelaercs.

Bce penepbl (KpoMe BPeMEHHbIX) paHee UCMONHEHHOTrO HUBENMPOBAHWS!, PACTIONOXEHHbIE Ha
NPOeKTUPYEMON NNHIUKM HUBENMPOBaHUs | 1 Il knaccos, BKNoYatoT B Hee. Penepbl, Haxoaswmecs
B6/M31 HOBOM JIMHUM, MPUBS3bIBAIOT OTAENbHBIMU XOAaMU MEXAY ABYMS NOCTOSIHHBIMU
penepamu.

CBs3b NpoeKTMpyeMoii nuHnm | knacca ¢ cyuwecTsytowmmm nuHnamu Il v IV knaccos
npenycMaTtpuBaioT TONbKO B TeX cnyyasx, koraa penepsl |l v IV knaccos pacnonoxeHbl He
nanee 500 M 0T MMHUK HMBENVPOBaHWS | Knacca, oT nuHuK Il knacca - Ao 3 kM.

4.7. Ha kaxablit obpasyeMmblil y3en CBA3W NUHWIA HBENVPOBAHKS COCTaBNSIOT 0COBYI0 CXeMy B
KpynHom maciTabe, Ha KOTOPOM NOKa3bIBAIOT HAMPAaBNEHWS BCEX CBA3bIBAEMbIX MHWI U
CylecTByowWMe penepbl, Nognexatme BKIIOYEHUIO B NPOEKTUPYEMYIO NNHWIO UK B
KOHTPONbHOE HMBENNPOBAHNE.

4.8. HI/IBeJ'II/IpOBaHI/Ie 4yepes BOAHbIE NPenATCTBUA NPOEKTUPYIOT B Havbonee Y3KUX MecTax,
ncnonb3ys OCTpoBa U Menun.

Ecnun wmpuHa BOAHOTO NPensiTCTBUS Ha NMHUM HuBeupoBaHus |, Il u Il knaccos 150 m v 6onee,
T0 Ha 06oux Beperax NpeaycMaTpuBaloT 3aknaaky penepos (Mo 0AHOMY Ha KaxnoM 6epery).
Kaxabiii penep, No BO3MOXHOCTU, HaMeyaloT B He3aTonnsiemMoi 3oHe. MNpesbllueHne mexay
HUMMW 0O/XHO BbITb He 6onee 0,5 M.

4.9. B npoekTe nuHWiA NOBTOPHOroO H1BENupoBaHus | 1 Il knaccos npenycmaTpmsaioT:

npwv paspexeHHOM 3aKpenneHun penepamm paHee NPON0XEHHbIX NTMHUA HUBENMPOBAHNSA
AOMONHUTENbHYIO 3aKnaaky penepoB COBPEMEHHbIX TUMNOB;

NPUBSI3KY K HOBbIM penepam Hanbonee HaaeXHbIX penepoB paHee NPONOXKEHHO MHWK, eCn
M3MEHUNOCH NONOXEHNE MHAN HNBENMPOBaHUS. [PMBA3KY BbIMOMHSIOT OTAENbHBIMIA XO4aMM
MeXnay [ByMsi MOCTOSIHHBIMU pernepamn HUBENMPOBaHNEM COOTBETCTBYHOWero knacca nmbo
HuBenvposaHvem Il knacca No paHee NPONOXEHHON MMHUK MEXAY ABYMS HOBbIMW penepamu. B
nepBoOM cyyae NpuBA3bIBalOT penepsbl, oTcToAwMe apyr oT apyra Ha 20-50 kM, BO BTOPOM
BK/IOYAIOT BCE COXPaAHMBLIMECS penepbl paHee NPOoNoXeHHOr0 HUBEMPOBAHNS;

BKJIIOYEHWE OCHOBHbIX PenepoB 1 0653aTenbHyio NPUBS3KY pabounx penepos 1 Hynem peek,
MOPCKUX U PEYHBIX YPOBEHHbIX MOCTOB, B TOM YUCNE U TEX, KOTOPbIe He by NPUBS3aHb! Npy
nepBoHa4anbHOM HUBENMPOBAHWN.

4.10. MNpy NPOEKTUPOBaHUN BbICOTHON OCHOBbLI MOPCKMNX YPOBEHHbIX 11 OCHOBHbIX PEYHbIX MOCTOB
cnenyet pyKOBOACTBOBATbCA CnenyrownM.

YPOBEHHbI NOCT [0oNXeH BbiTb 060PYA0BaH HE MEHEE YEM TPEMS penepamu: AByMs
OCHOBHbIMW, OAWH N3 KOTOPbIX (DYHAAMEHTANbHBIA, Y PAGOHUM.

OcHoBHbIe penepbl Cnyxart 4s NPoBepKM NoNoxeHns paboyero penepa n Ans 3akpenneHus
Hyns nocTa. B kayecTBe OCHOBHbIX UCMOMb3YIOT PENEpb, HAXOAAWMECS He fanee 3 KM OT
nocta. Pabouuii penep, npeaHas3Ha4YaeMblii 4715 CUCTEMATNYECKOTO KOHTPOIbHOrO
HUBENNPOBAHUS N3MEPUTENbHbIX YCTPOWCTB, PAcnonaraloT B HenocpenCcTBEHHOM 61130CTH OT
3TWX YCTPOMCTB U BHE 30HbI 3aTOMNEHUS BBICOKVMMW BOLAMY.



B uensax nosbiweHns AOCTOBEPHOCTM NOMelLaeMblx B KaTanore 3HaveHuin ypOBHeVI Mope|7| n
KPYnNHbIX 03€p UCNONHUTENb OO/TXKEH U3Y4YNTb CXeMy nepenayu BbiICOT Ha yPOBEHHOM NOCTY,
caenatb COOTBETCTBYHOWME 3apUCOBKU N KOHTPONIbHOE onpeaeneHne Hynsa ypoBeHHOro nocra.

4.11. Tpn NPOEKTMPOBaHUM TWMOB PENEPOB 1 IMYBMHBI MX 3aKNaAKu UCMONb3YIoT "Cxemy
npoMep3aHusi U NpoTavBaHWs rPYHTOB ANSt ONpeneneHns rny6uHbl 3aknaaku LEeHTPOB 1
penepos" (Mpunoxexue 1).

5. PekorHocuyuposka n obcnepgoBaHumne
JINHUN HUBEJINPOBaHNA

51. PeKOrHOCLLVIpOBKa 1 obcnenoBaHve 06s3aTeNbHbl Ha IMHKSIX HUBENNPOBAHNSA BCEX
Knaccos. PaapemaeTcsa coBMelwaTtb aTn paﬁOTbI C 3aknagkomn penepos.

5.2. |-|pVI PEKOTrHOCLMPOBKE M3bICKMBAIOT ONTUMASbHbIE BAPUAHTbI NIMHWIA U Y3108 CBA3N,
HameyvaroT TUNbl Pernepos N MecTa O/14 3aKnagku, a Takxe coéwpam HEeo6X0AVMbIE CBELEHNS
ANs opraHM3aunuv v BbiNOTHEHUA Nocnenyrowmnx pa60T.

5.3. B uensx Boibopa Hambonee 060CHOBaHHbIX BAPUAHTOB NMHUIA U HAUAYYILUX MECT NS
3akKnanku pernepos K peKOrHOCLIMPOBKE NMHUIA FOCyLapcTBEHHOr0 HUBeNMpoBaHus | knacca
NPVBNEKAIOTCS FE0N0rMYECKUE OPraHmn3aLui, a B 0060 CNOXHbIX YCNOBUSIX - Fe0IoroB Um
reoMopchonoros - reorpadios.

5.4.Tepef BbIE3AOM Ha NONEBbLIE PABOTHI PEKOrHOCLIMPOBLUMK cCoBUpaeT cneayowme cBefeHns
0 CYLECTBYIOWMX B paioHe paboT NUHUSX HUBEMPOBAHUS: HA3BAHUS 1 KNace NIMHWI;
HaVMEeHOBaHVie OpraHW3aLK, BbINOSHSBILE HUBENMPOBAHMWE; FOL, UCMONHEHWS ; CXEMbI TIMHUIA;
onucaHve MECTOMONOXEHNS 1 aBPUChI PENepoB, a TakXe UX TUMbI (YEPTEXN);

BbIMWCKM N3 KaTanoros 1 OTHETOB; KapTbl HAMGONEE KPYMHOro MaclTaba ¢ HAHECEHHBIMK
penepamu unu BoIKOMMPOBKM C HUX.

5.5. PekorHocumpoBka HaunHaeTcs ¢ 06¢cneioBaHnsi COCTOSIHWSI ICXOAHOMO penepa n
NPOAONXaeTCs No HanpPaBNeHUO HAMeYEeHHON NMHUW. PeKorHOCUMPOBLUMK B NONE HAHOCUT Ha
KpynHoMacwTabHyo KapTy UK Ha a3pOodPOTOCHUMKM MecTa ANs 3aKNaLku HOBbIX PEnepos,
COCTaBnsieT onvcaHue, abpuckl 1 0603HaYaET Ha MECTHOCTU MecTa AN 3aKNaaKu HOBbIX
penepos.

5.6. |-|pl/| PEKOrHOCUMPOBKE HNBETNPHbIX NNHWIA, nepecekarowux BooHble NpenAaTCTBuA,
Bblﬁlllpa}OT Takune y4acTku, Ha KOTOpbIX:

obecneyeHbl XopoLwwure noaxonbl K 6eperaM;

WpVHa BOLHOMO NpensaTcTBua He npesbiwaeT 150 M. Yncno nepexonos Yepes BOAHbIE
npensTcTBYS WnpWHOi 6onee 400 M HEO6XOAMMO CBECTN K MUHUMYMY.

5.7. O6cnepoBaHwio Nognexar penepbl, o KOTOPbIM 6yAyT BbINOMHSATL MOBTOPHOE
HVBENMPOBaHMWE; BKNOYAEMbIE B XOLOBYIO NIMHUIO UMW NPUBA3bIBAEMbIE K HEll; BKNIOYaeMble B
KOHTPONbHOE HUBENMPOBAHMWE B y3nax cea3un. KpoMe Toro, o6cnesosaHne penepos BoINONHSIOT
npv BOCCTAHOBNEHUM 1 06CNEef0BaHUM Fe0e3MYECKIX CeTell CornacHo TpeboBaHUsM
COOTBETCTBYIOWMX MHCTPYKLMIA.

5.8. Ha nuHusix, KOTOPbIE HUBENMPYIOT MOBTOPHO, KPOME PEMEPOB 06CNEAYIOT MPEXHIOK Tpaccy
C LIENbIO BbISIBIEHWS N3MEHEHUI, MPON3OLWEALMNX HA MECTHOCTU 32 NEPUOA MEXAY
HUBENMPOBaHNEM, U NPU HEOGXOAMMOCTW HAMEYAIOT Ha OTAENbHbIX YHacTKax HOBYHO Tpaccy.
Be3 [0CTaTOuHbIX OCHOBAHUI NPEXKHIO TPACCY UMEHSTb He CNenyeT.

5.9. Mpun nonesom 06CneA0BaHNN PENEPOB PEKOrHOCLIMPOBLLMK OLEHWNBAET:

COCTOSIHWE penepa, ero COXPaHHOCTb U COOTBETCTBIE AAHHOTO TUMNa penepa COBPEMEHHbIM
TpeboBaHusM (pasL. 6), HapyLeHUe HapyXHOro OGPOPMIEHUS, MPOYHOCTb LIEMEHTALMN MapOK;

LNt CTEHHOTO pernepa onpefensiioT COCTOSIHUE COOPYKEHUS, B KOTOPOM OH 3aN0XEH,
MeCTOMOMNOXeHWE, XapakTep 1 3TaXHOCTb NOCTPOKMW, HANNYUE N pa3Mepbl TPELWH B CTEHAX,
BUOVMblE HAPYWEHNS OyHAAMEHTa U T.4.;

B/INSIHNE NHXXEHEePHO-Te0NorM4ecknx goakTopos Ha yCTOVI‘-IVIBOCTb penepa.

Mpy 0cMOTPE MECTHOCTU M MO pe3ynbTaTaM onpoca MECTHBIX XUTeNel BbISBASIOT (DakTopsl,
KOTOpble HEGNAronpuATHLI AN YCTOMYMBOCTY penepa;

M3y4aloT MecTo, rAe 3aN0XEH penep; onpeaenstoT TUM, MexaHN4Yecknii coctas v
NOJBEPXEHHOCTb rPyHTa fedopMaLnsiM; yCTaHaBNMBAIOT FNy6uHY rpyHTOBbIX BOJ, U3MEHEHMNS
UX YPOBHS 3@ BPEMSI MEXY MOBTOPHBIM HABENMPOBAHNEM N 0COBEHHOCTU penbeda.

5.10. Penepbl cyntarTca HeyCTOVI'-II/IBbIMI/I, ecnun npu nx obcnenoBaHum 06Hapy)KeHbI BUONMblE
noBpeXaeHnsa N HeCoOTBETCTBME KOHCTPYKLUUN COBPEMEHHbBIM TpeﬁOBaHI/ISIM. Penep Takxe
cynTaeTcsa HeyCTOﬁHMBbIM, €C/In B MeCTe ero 3aknagkm oTMe4aroTCs KapCToBble ABNEHUA,
OMNON3HU N Opyrue npoueccol, BNAKOWME HAa UBMEHEHME ero NonoXeHus.

Heb6naronpusTHeIMU MECTamu AN 3aKNafkv rpyHTOBbIX PENEPOB CYMTAIOT: B paiioHax
MHOrONETHEN MEP3NOTHI - YHACTKU C rNyGOKMM NPOTanBaHWEM IPYHTa;

MOABNXHbIX MECKOB - BEPLWHbI 6apxaHOB M y4acCTKW TakblpOB, N0OABEPXEHHble CU/TbHOMY
YBNaXHEeHMto;

B néccax - BnafuHbl, CBS3aHHble C NCKYCCTBEHHbIM UM €CTECTBEHHbIM yBNa>XXHEHEM MNOYBbI,

Ha TOpdSAHMKaXxX UK nepeysnaxXHEeHHbIX FPyHTax - eCiv Mapka Haxo4MTCcs Ha YpoBHe 3eMHoM
NOBEPXHOCTU UNU N3MEHUNCA BOAHbIN PeXuMm Mexay umKnaMmn noBTOPHOro HUBENUPOBaHUA.

CkanbHble penepbl cynTaoT HeyCTOIZHMBbIMM, €CNV OHW 3aN0XEHbI B 06110MKU Ckan, a Takxe B
paspywarwmecsa n TpelmHoBaTblie noponbl.

K HeycToNuMBbIM CTEHHBIM penepam 0THOCAT PEMNEPDI, 3aN0XEHHBIE!

B paspyLliatoLmxcs Unm noaBeprwmnxcst CUbHbIM AedopMaumam 34aHUSX U COOPYXEHUsIX, a



TakXxe, eCnn 0TMeYeHbl HapyLWeEeHUs MONOXEHNS CaMoro 3Haka (kavaetca unm pa36MTa ero
ronoeka, 3afoxeH B HOBOM MeCTe);

B YCTOSAAX MOCTOB 4epe3 NOCTOAHHbIE BOAOTOKW, B BOAOOTBOAHbIX pr6ax;

B CTEHKaX 3alUNTHbIX COOPYXeHWI; paboTaroumx BOAOEMHbIX 3AaHUSX, ECIM 0TMEYAETCs
3HaYNTENbHOE YBNaXXHEeHNE rpyHTa BOKPYT 3AaHNA; 3AaHNSAX 1 COOPYXEHUSX, HAXOAAMXCS
cpeawv unm B6nn3un XenesHoA0poXHbIX NMyTel; HeKanuTanbHbIX COOPYXEeHUsIX, KOTOpbIe MOryT
MeHSITb CBOE MOJOXEHMNE MO BbICOTE BCNEACTBUE MOPO3HOIO NYYEHNSI; KAMEHHbIX LIOKONSIX
LlepPEeBSIHHbIX OMOB 1 KaMEHHbIX Orpajax.

5.11. Penepbl paHee UCMONHEHHOrO HNBENMPOBAHUS, KOTOPbIE HAMEYEHO BK/KOYNTL B
NPOKNaabiBaeMyto NMHWIO NN B KOHTPONbHOE HUBENMPOBAHWE, OTHICKMBAKOT HA MECTHOCTM NO
KoOpAMHaTaM, No KpynHomacwTabHomn kapTe, abpucy, Matepranam aspooTOChEMKM 1
NNaHOBO-BbICOTHOW NOArOTOBKW, FE0AE3NYECKMM UK OOTOrpaMMeTPUYECKM KOopaMHaTaMm,
KOTopble onpeneneHbl aHanMTUYeCcKM CrocoboM OT NMYHKTOB reoe3UYECKOoii CETH, a TakXe No
OMMCaHUIo, BHEWHEMY OCDOPMIEHUIO N CBEAEHWSIM O penepe, KOTOpPble MOXHO MONyYnTb OT
MECTHbIX XUTeNen.

Mowck penepa npekpataoT TONbKO C paspelleHns HaqanbHUKa NapTum, KOTOPbINA Bole3xXaeT
Ha MecTo 1 COCTaBnSeT akT 06 yTpaTe nNyHKTa. B akTe NpuBoasT cBeAeHNs 0 penepe, cnocobax
noucka, NpUYMHax yTparsl 1 AenatoT 3akIo4eHUe 0 TOM, YTO penep He HaNAEH UK yTpayeH.
AKT yTBEpXAaloT pyKoBoAUTeNb opraHuaaumm n uicnektop OTK.

5.12. HeHalneHHble penepbl K yTpadeHHbIM penepam He oTHocaTes. [MpuynHamm ytpatsl
CuYMTAIOT paspyLueHne penepa, CHOC COOPYKEHWSs!, B KOTOPOM OH Bbin 3aNn0XeH, yTpaTy ronoBku
penepa, nedopmaumu TpybyaToro penepa v T.4. YTpayeHHbIM CnefyeT cunTath 1 penep Ha
natHe, eCnm ero MecTononoXeHne He yaanocb yCTaHOBUTb MO MPOMepaMm, ONMUCaHNSM 1
onpocam MeCTHbIX XUTenei.

5.13. Bce o6HapyXeHHble penepbl OLEHMBAIOT MO WX HALEXHOCTH. PEKOrHOCLIMPOBLMK
yCTaHaBMBaeT Hannune oakTopos, KOTOPbIE MOM N BbI3BATb U3MEHEHME NONOXeHNs penepa
no BbICOTE 3a BPEMS MEX/Y HUBENMPOBAHNEM, U HA OCHOBE aHanm3a aTnx akTopos Aaet
3aKNioYeHve 0 ero yCToumBoCcTU. Penepbl No yCTONYMBOCTY OENAT HA TPU rpynmbi:

yCTOMYMBbIE - penepbl 6e3 BUAMMbIX HAPYLWEHWUN 1 3aN0XEHHbIE B 6I'IaI'OI'|pI/IF|THbIX ansa
YCTOMYMBOCTUN MecTax;

OTHOCUTENIbHO yCTOI7I‘-WIBbIe - penepbl, UMeLWne HeaHa4nuTebHble NOBPEXAEeHUA U
3a/l0XeHHble B He40CTaTO4YHO 6ﬂaFOHpI/IF|THbIX YCNoBuUAX;

HeyCTOI7I‘-WIBbIe - penepbl C BUAUMbIMU 3HAYNTENbHbIMU NMOBPEXAEHNAMU 1 JedoopMaLnsimi, a
TakXe 3anoXeHHble B He6ﬂal’0l’lpl/l5|THle ycnosuax.

B cnyuae, ecnv pekorHOCLUMPOBLLMK YCTAHOBUI, YTO [AHHbIN PENEP HEYCTONYMB, TO OH
BbIGUPAET Ha PACcCTOSIHWAM A0 2 KM OT HEro MECTO A5 3aKNaAku HOBOro penepa u ykasbiBaer,
4TO CTapblii penep He BKNOYAIOT B HUBENMPHYIO IMHWIO, & TONbKO NPUBS3bIBALOT.

5.14. Mpu obcnenoBaHumM ycTaHaBImsaoT 06bem paboT AN BOCCTAHOBNEHUS U BHELWHEro
0(POPMNEHMNS, HANAEHHbIX PENepOoB, B TOM Y/CE U MPU3HAHHBIX HEYCTONYMBLIMU.
PeKorHocumMpoBLUyK MO BO3MOXHOCTY BbINOMHSET BOCCTAHOBUTENbHblE padoThl
(BeToHMpPOBaHME CKONOTOrO yrna NUNoHa, NPOTUBOKOPPO3WIAHYI0 OKPACKy MapKu 1 BepXHel
yacTu Tpy6bl, HAAMUCH Ha cKane, yCTaHOBKY OMo3HaBaTelbHOro cTonba ¢ 0XpaHHO HaaMUcbio
nT.0.).

Ecnu BHewHee oghopMNeHyie penepa HapyLWeHO, TO Ero BOCCTAHABNMBAIOT B COOTBETCTBUN C
Tpe6oBaHVsIMU HacTosIWeR MHCTpYKLMU.

5.15. B ToM cnyyae, Koraa ycTaHaB/MBaloT, YTO OTAEeNbHble yyacTku obcneayemort amHmnm [ m 1l
Knaccos He6naronpusTHbl 4151 HUBENUPOBAHWS M HEKOTOPbIE penepbl B NPOEKTUPYEMBIX y3nax
CBS13U yTpayeHbl, TO PEKOrHOCLMPOBLLUMK faeT NPeanoXeHns No U3MEHEHNIO TEXHNYECKOro
npoekTa.

5.16. MecTa Ans 3aknankv penepos HamevaioT B3N XxapakTepHbIX KOHTYPOB 1 OPUEHTUPOB,
KOTOpble B AanbHeliem o6neryatoT Kak oTbiCKaHue Ux Ha MECTHOCTM, Tak 1 OMo3HaBaHue Ha
MaTepuanax aspooTocbeMKM. [py OTCYTCTBUM KOHTYPOB M OPUEHTVPOB AatoT
pekoMeHaaumio o cnocobax MapkupoBKM penepa, ecnu B Gnnxaiiluee Bpems HamedeHa
aspoPOTOCHEMKA yyacTKa.

5.17. B uensix obecneyeHnst LONTOBPEMEHHON COXPAHHOCTY U HALEXHOCTY PenepoB MecTa Ans
1X 3aKNafku HameyatoT Mo BO3MOXHOCTY Ha MOBbIWEHNAX penbeda C KPYNMHO3EPHUCTbIMU
cnaboyBnaxHeHHbIMV rpyHTamu. Hanbonee xenatenbHo 3aknanbiBatb penepbl B ckasbHble
nopoabl 1 KanutanbHble KaMeHHble, BETOHHbIE 1 Xene306eTOHHbIe 3AaHUS U COOPYXEHNS.

YDOBeHb FPYHTOBbIX BOL B MECTaX 3aknanku penepos A01XEH ObITb He Gnnxe 3 M oT
NOBEPXHOCTN 3eMNIN. Cnyqam 3aKknagku penepos B NepeyBnaXXHeHHble U 3a60/104EHHbIE FPYHTbI
LONXHbI ObITb penkuM NCKNKYeHneMm. I'ny6v|Hy 3aneraHnsa rpoyHToBbiX BO4 onpenenstot
6ypeH|/|eM, no rmaporeonorM4ecKknM OaHHbIM, NONy4YeHHbIM HA METEOCTaHUNAX N B MECTHbIX
cneumann3vpoBaHHbIX opraHn3aunsax, UMetoLWmMx MaTepuanbl UHXeHepHOo-
rmaopoMeTeoponorn4yecknx n3bICKaHWin, a Takxe no pe3ynbTartam onpoca MeCTHbIX Xutenen.

C ocoboit TwaTeNbHOCTbIO BbIGUPAtOT MecTa ANs 3akfafku BEKOBbIX U (oYHAAMEHTaNbHBIX
penepos. 115 nony4YeHNst aHHbIX O COCTABE rPyHTa U FUAPOre0sIor Yecknx yCrnoBusix Ha
rnybure 4-5 M uenecoobpasHo ncnonb3osath 6ypsl Tvna [-10, M-1 n ap.

B néccosom FPyHTE He cnefyeT 3aknanbiBatb pernepbl B MOHUXEHUSAX MECTHOCTU, rae
BO3MOXHa 3amMoyKka rpyHra.

He pekomeHayeTcs 3aknaabiBaTb penepbl B TopdsiHUKax. B cnyyae pacnpoctpaHeHus
TOP(PSAHMKOB Ha 60NbLWMUX MPOCTPAHCTBAxX HEO6X0AMMO, YTOObI SIkopb penepa 6bin 3arny6neH B
MUHepanbHbIA FPYHT He MeHee YeM Ha 100 cMm, a Mapka Haxoaunacbh Ha 30 CM Huxe
NMOBEPXHOCTU 3EMAN.

He cnenyeT HameyaTb MecTa NS 3aKnafikv penepoB Ha yyacTkax, rae HabnioaawoTtcs
KapCTOBble V1 OMON3HEBbIE SIBNEHNS, B 3aTOMNSIEMbIX MECTaX, Ha KOCOropax, KpyThix NoAbemax,
a Takxe Tam, rae 6yayT BbINONHATLCA CTPOUTENbHbIE, TMAPOTEXHUYECKMUE, IOPOXHbIE, FOPHbIE
1 CENbCKOXO3ANCTBEHHbIE PaBoThI.



Ha naxoTHbIX 3eM/1siX penepbl 3aknanbisatoT no 0604rHam 1 B61M31n nepekpecTkos Aopor,
PsA0oM C onopamun NIVHWIA anekTponepenay u ceasu, 56HM3VI NEeCHbIX None3awmnTHbIX NON0C N B
nepeneckax, B6nM3n agMUHUCTPATUBHBIX FPaHUL, U rpaHunL, 3emnenonb3osateneii. Mpu
3aknafke penepos B NECHbIX MNONe3alWmnTHBIX M0N0CaxX HEOBXOAUMO YUUTHIBATH BO3MOXHOCTb
HaHoca 3emnu 8o 100 cM 1 6onee.

Mpwu BbIBOPE MeCT ANs 3aKknankv penepos B6113N aspoApoOMOB, MarucTpanbHbIX
Tpy6ONpPOBOOB, IMHWI CBSA3W, XeNe3HbIX W WOCCENHbIX LOPOr (Monoca T4y XAeHNs), a Takxe
N3N Heobxoanmo cobnoaaTh BCe Npasua v MHCTPYKLMM COOTBETCTBYIOWMX MUHUCTEPCTB,
BEJOMCTB U MECTHBIX OTAENEHNIA.

B paioHax nofBuXHbIX NECKOB penepbl 3akNaablBaloT Ha 3aKPENNEHHbIX PaCTUTENbHOCTbLIO
MeX6apxaHHbIX MOHWXEHMSX, N0 BO3MOXHOCTW 3HAUMTENbHbIX PA3MEPOB, @ TaKXe Ha Kpasix
TakbIpoB 1 APYrUx MecTtax, rae He oTMeyaeTcs ABUXeHue 6apxaHos.

B o6nactu MHoroneTHe Mep3noThbl yCTONYMBOCTb PenepoB MoXeT BbiTb obecrneyeHa, ecnm
HUXHIOIO YacTb penepa ¢ SKopeM pacrnonoXnuTb B MHOrONETHEMEP3bIX FPYHTaX, UMEIOLWMX
[OCTaTOYHO HU3KYI0 TeMnepaTypy. B o6nactv MHoroneTHei Mep3noTbl MecTa Ans 3aknankv
penepoB BbIGVPAIOT Ha NOBbIWEHHBLIX (P OpMax penbeda 1 MUKpopenbeda ¢ He6oNbLO
rny6uHOM NpoTamBaHUs rpyHTa: CEBepHbIX, 3anafHblX 1 BOCTOYHbIX CKNOHAX, ECMN HA HIX He
cKannmBaeTCs CHer; y4acTkax, 3aTEHeHHbIX IeCOM 1 3apociumx MxoM. MNpeanoyteHne otaaloT
MecTaMm ¢ HeBO/bLIOV MOWHOCTbIO AEATENbHOrO COS.

Mpw 3aknanke penepoB CTPEMSTCS, Kak MOXHO MeHbLUe HapyWwaTb MEP3IOTHbIA PEXUM FPyHTa
B6/IM31 3aKNafbIBAEMOro penepa.

K HebnaronpusTHeIM yyacTkam Anst 3aknanku penepos B CEBEPHOI U cpelHei 30He
MHOrONIeTHEN MepP3/10Thl OTHOCATCA:

OTKPbITbIE K0XXHbIE CKIOHbI MOBLIWEHUI penbeda, rae MOWHOCTb AeSTENbHOro CNosi, Kak
npaswno, 3HaunTenbHa, a TeMneparypa MepanoTHoro cnos 6nmska k 0°C;

noaBeTpPeHHble CKNOHbI, Ha KOTOPbIX 31MOIA cKannmMBaeTCs MOLLHbIV CNOV CHEroBoro NnoKpoBa;

NOHUXeHUA (TaJ'Il/IKVI, Mapu, NonocCbl CTOKa BO4, 3aMKHYTble Bna,D.VIHbI), noTeHunanbHble
aKKYMYynAaTOpbI BNaru;

MecTa cTapbix rape, rae paspylweH AepHOBbIA 1 MOXOBOW NOKPOB;

yyacTku B6n13n MOPO3060HbIX TPELWMH B MONUrOHANBHOM TYHAPE NPUNONSPHOM 30HbI, Byrpax
nyyeHus (BynryHHsixax);

MecTa, 3aTonnseMble BeCeHHUMN naBogKamu.

B 10XHO 30HE MHOrOneTHeln Mep3N0Tbl B CNy4Yae Hanm4nsa ce30HHO NnpomMep3atowmnx rpyHTos,
penepbl 3aKknanbiBatoT HAa Booopasaenax, oXXHbIX CKI0HaXxX, B norimax PeK C nec4yaHbIM rPyHTOM.

Mpy NPoNoXeHUn NUHWIA HYUBENUPOBaHUS BAOb NOGEPEXMI MOPEi B 061aCTV MHOTONETHENR
Mep3/0Thl 3aKNaablBaloT Penepbl, NpefHasHa4eHHble Ans 061acTu CE30HHOTO NMPOMep3aHus
rpyHTa.

B ropoaax n HaceneHHbIX MyHKTax paspelaeTcs 3aknaabliBatb rPYHTOBbIE penepbl TONbKO
MU Ha TeX y4acTKax, rae HeT HaAeXHbIX 3A4aHWi, B CTOPOHE OT YUL, C UHTEHCUBHBIM
LBUXEHMEM (B napkax, Bynbeapax u Apyrux Mectax ¢ ApeBecHbIMW HacaxaeHusiMy). Boibop
MecCT A5t 3aKNafky Takmx penepos AOMXeH ObiTb COrnacoBaH C ynpaBneHUeM apxuTekTypbl 1
opraHu3auvsmMm, B BEAEHUN KOTOPbIX HAXOASATCS NOA3EMHble KOMMyHVKaLmWK.

Mpu 3aknajke rpyHTOBbIX PenepoB HEOBXOAMMO YYMTbIBATb, YTO B HACENEHHOM NMYHKTE
MOLHOCTb [EATENbHOrO CNOs 3HaYMTENbHO 6oNblIe, YeM NokasaHa Ha CxeMe NpoMep3aHus u
npoTauBaHusi FPYHTOB 4151 YCTAHOBNEHUS FNYBUHbI 3aKNaaKkn LIEHTPOB 1 PENepoB
(npunoxeHve 1).

5.18. B ropoaax v nocenkax B 061actvi CE30HHOrO NPOMEP3aHst FpyHTa penepbl 3aKknaabisaoT
B CTEHbI KUPMNYHbIX, KAMEHHbIX, 6ETOHHBIX U Xene306€TOHHbIX 30aHMNI 1 COOPYXEHWIA: NpK
HuBenvposaHuu | 1 Il knaccos, ecnv OHV NOCTPOEHbI A0 3aKNaKV He MEHEe YeM 3a CeMb NeT, a
Ha NuHnsX HueenvposaHus Il v IV knaccos - 3a Tpu roaa. 34aHns 1 COOPYXKEHUs, B KOTOPbIX
3aknaablBaloT CTEHHble penepbl, He OO0/TXHbl UMEeTb TPELWMNH B CTEHaX U BUOUMbIX HapyLueHwZ
dyHaameHTa.

CTeHHble penepbl MOXHO 3aKnanblBaTb TakXe B BbIXOAbl OTBECHbIX CKan.

He pekomeHnyeTcs ncnonb3osatb ANs 3akNaLKu CTEHHbIX PENEPOB 3AaHUS U COOPYXEHNS,
pacnonoxeHHble 6nnxe 50 M OT NyTei XeNesHoh [oporu.

CTeHHble penepbl cneayeT 3aknaabiBatb BGIU3M NepekpecTKoB YNLL, & TakXe B CepenHe
kBapTanos. CTeHHbIE PEMEPbI AONXHbI pacnonaratbcs Ha BbicoTe 30-60 CM OT MOBEPXHOCTM
3eM/I1 TaK, YTOGb! BLICTYTbl CTEH HE MEWANW YCTAHOBKE PEEK.

B o6nactu MHoroneTHei Mep3noTbl CTEHHbIE penepbl paspellaeTcs 3aknanbiBaTb TONbKO B
3[,aHNA N COOPYXEHUS, CTOSIWME HA CKaNbHOM UMK CBAiHOM OCHOBAHWSAX C NPOAYBaeMbiM
noanonbeM (sbicota noanonbs 1-2 m). CTeHHble penepbl MOXHO 3aknanbiBath B 30aHNs Yepe3
[lBa rofa nocne OKOH4YaHNs CTPOMTENbCTBA.

3paHve, B KOTOPOM 3a70XeH CTEHHON perep, oTorpadupytoT. Kpome Toro,
dpoTorpacupytoT cam penep Tak, 4Tobbl B kagpe 6bi1 n3obpaxeH ero Homep.

5.19. [1nsi ycTaHOBNEHWs NPy PEKOrHOCLIMPOBKE MakCUManbHOIA IyGuHbl NpoTanBaHus B
06nacT MHOroNETHEMEP3IbIX NOPOA MPUMEHSIIOT LWynbl, BypeHure nnm wypdosaxme. MosnHyto
rny6uHy npoTamsanus H BbIYMCASIOT MO dhopMyne:

H=h/n,
rae h - rnybvHa npoTamBaHns rpyHTa Ha MOMEHT PEKOTrHOCLIMPOBKH;
n - nokasartenb NpoTanmBaHus (NPUNoXeHue 2).

3HaueHust h 1 n QONXHbI OTANYATLCS OT Hyns. HapexHocTb onpenenexHunsa nonHomn FI'IyﬁI/IHbI
npoTanBaHnsa yeenmymBaeTcs K OCeHWU.



HeobxoAMMOCTb NonMy4YeHUs TakuM cnocobom rny6uHel NpoTanBaHus rpyHTa B Mectax Ans
3aknafku penepos BO3PACTAET B rOPHbIX paoHax v Ans hyHAaMeHTanbHbIX PernepoB BO BCEX
paroHax 061acT MHOTrONEeTHER MepanoThbl.

5.20. Mo pesynbTaTtatam PeKOrHOCLMPOBKM 1 06CNEA0BAHNS NPEACTABAAIOTCS Ceayowmne
martepuansi:

NOSICHUTENbHASA 3anncka;
Cnmcok o6cnenoBaHHbIX 1 BOCCTAHOBNEHHbIX PenepoB (NpunoxeHwve 3);
LNVHA NUHAW (MTMHWUI) HUBENIMPOBAHUS;

YTOYHEHHbIe CXeMbl NNHUA (ﬂI/IHMI/l) HUBENNPOBAHWS, Y3/10B CBA3M NPOKNanblBaeMbiX NVHWIA C
CyLeCTBYHOWNMN NUHNAMN, Nepeaayun BbiICOT Yeped BOAHbIe NPenAaTCTBuA n cnocobbl
nepenpasbl 4epe3 HUX;

YTOYHEHHOE OmmucaHne MecT sl 3aknafku penepos, a Takxe abpuce;
reonornyeckoe CTpoeHe TeppuTOpVM 1 TUMbl rPyHTOB Ha Tpacce (I knacc MBO);
rny6uHa npoMep3aHuns rpyHTa;

BOAOMNPOHNLAEMOCTb FPYHTOB U X 3a2COJIEHHOCTb;

paVIOHbI CTpOUTENbCTBA KPYMHbIX 06BEKTOB 1 COOpy)KeHVIIZ, L06bI4YM NONE3HbIX nckonaemblix,
0TKayku BOAbl, HEP TN 1 rasa;

Mepbl, NPUHATbIE ONA JJOI'IFOBpeMeHHOVI COXPaHHOCTU HMBEJTMPHbIX penepoB;
aKTbl Ha yTpayeHHble 1 HeHalioeHHble penepbl.

YTOUHEHHYIO CXEMY NIMHWIA HBENIMPOBAHUS COCTABASIOT Ha kapTax macwTaba 1:100 000 n
KpynHee. Ha cxeme nokasbiBaloT OTPEKOrHOCUMPOBAHHYIO IMHNIO HUBENVPOBAHWS, MecTa aAns
3aknanku penepos, CyLWeCTBYIOWME HUBENVPHbIE NMHUK U penepbl. Ha kaxablil y3en cea3un
COCTaBNSOT OTAENbHYIO CXEMY C OMNMUCaHNEM BCEX HEOOXOAVNMbIX CBEEHUI O CyLECTBYIOWMNX
HVUBENVPHbIX NNMHUSAX 1 penepax.

6. TUNbl N KOHCTPYKUNN penepos, Ux
N3roTOBJIEHNE U 3aKNajKa

6.1. PaaHoobpa3aHble hn3nKo-reorpagomyeckue ycnosms cTpaHbl 06yCNoBAMNBaIOT PasinyHbIe
TWNbI penepoB, KOTOPble COOTBETCTBYIOT ONpeae/ieHHbIM o6nacTsM. MoapobHoe onvcaHve
KOHCTPYKLMW penepos, METOA0B UX M3rOTOBNEHNS 1 3aknaakm onvcaxo B "lNpasunax 3aknaaku
LIEHTPOB 1 penepoB Ha NyHKTax reo4e3nyeckoi n HusenupHoi cetei”, M., "KapTreoueHTp" -

"leopesmspat”, 1993.
PacnonoxeHue aTvx obnactei nokasaHo Ha npunaraemMom cxeme (Mpunoxexue 4).

6.2. CkanbHble 1 CTEHHble penepbl BKNIOYAKOT B HABEIMPHbIE NIMHUM BCEX KNACCOB Yepe3 CyTKn
nocne ux 3aknamku, rpyHToBble penepbl Ha NNHUSX HUBenuposaHus Il v IV knaccos - He paHee
yeM yepesd 15 aHel nocne 3achinky KOTNOBaHa.

B 30He pacnpocTpaHeHs MHOroneTHen Mep3noThbl FPYHTOBbLIE penepbl, 3an0XeHHble
cnocobamu 6ypeHVIﬂ N npoTameBaHuA rpyHTa, BKNHOYatoT B HABETMPOBaHWE HE paHee YeM Yyeped
[1Ba MecsiLia nocne ux 3aknanku, a KoTN0BaHHbIM CMOCOOOM - B npeawWwecTByOWNiA
HUBENMPOBAHUIO CE30H.

Ha nuHusx HusenvposaHus | n Il knaccos rpyHTOBbIE penepsbl, Kak Npasuio, 3aknabiBaioT 3a
rof A0 HUBEMPOBAHUS.

6.3. B LENSX YMEHBLWEHUS MW UCK/TIOYEHNS! KOPPO3WK MeTanNYeckux YacTei penepos
cnepyeT NPUMEHSTb, MO BO3MOXHOCTW, OLIMHKOBaHHbIE WAV AManMpoBaHHble Tpy6bl. B cnyyae
UX OTCYTCTBWSI HA METaNM4eckue Tpybbl HAHOCAT aHTUKOPPO3UIHOE MOKPbITHE (MPUNOXeHNE
5). AHTVKOPPO3UIHOE MOKPbITVE HAHOCST 1 HA MOBEPXHOCTb BETOHHbIX PENEPOB, €CIN X
3aKnafbiBaloT B 0cOB0 arpeccrBHytO rpyHTOBYO Cpeay.

Lns yMeHbLWeHNs BNVSHUSI MOPO3HOTO NMYYEHNS HAPYXHbIE MOBEPXHOCTW PENEPOB,
3ak/anblBaeMblx B FPYHT, HEO6X0AMMO MOKPbIBATb MPOTUBOMYYMHUCTBIMU CPEACTBAMN
(npunoxeHwe 5).

6.4. O6ecneyeHve oxpaHbl PenepoB OCYLLECTBASETCS B COOTBETCTBUN C

TpeboBaHnsmn PepepanbHoro 3akoHa "O reopeann u kapTtorpadumn” n "MonoxeHus o6
OXpaHHbIX 30HaX 1 oxpaHe reoae3nyecknx NyHKToB Ha Tepputopumn Poccuiickon denepauun”
(NprnoxeHue 6), yTBep>XAeHHOro noctaHosneHueM Mpasutensctea PO N 1170 ot 7 okTs6ps
1996 r. Penepbl noanexar oCMOTPY Ha MECTHOCTU B CPOKM, MPEAyCMOTPEHHbIE HOPMaTUBHLIMU
nokymeHTamm PockapTorpadouv no o6cnefoBaHUio U BOCCTAHOBIEHWIO MyHKTOB
reoe3nyecko U HUBENNPHON ceTei.

6.5. BeTOHHble 1 Xene306eTOHHbIE feTanu penepos N3roTaBnMBalOT B COOTBETCTBUN
C NPUNOXEHNeMm 7.

6.6. Bekosble penepei.

6.6.1. KOHCTPYKLWMSi BEKOBOrO penepa 3aBucuT oT rnybuHbl 3aneraHusi reonoruyecku
YCTOWYMBBIX, HECKMMAEMbIX MOPOL. BekoBble penepbl MOryT BbiTb CKanbHBIMU U FPYHTOBbIMM.
Twnbl BEKOBbIX PENEPOB 3aBUCAT OT rYBUHbLI HAXOX AEHNS CKabl.

CoxpaHHOCTb BEKOBOro penepa obecneynBaeTcs Ka4ecTBOM 3aknanku, LO6pPOTHOCTbIO
matepuanos, M3 KOTOPbIX OH N3rOTOB/NEH, & TaKXXe MECTOM PacrofioXEHUs 1 BHEWHUM
opopMieHNeM.

6.6.2. Ecnu ckana HaxoauTcs Ha riny6uHe oo 120 cM, To 3aKnaabiBaloT rpynny U3 YeTbipex
ckanbHbIX penepos Tna 173k (puc. 1,a), pacnonoXxeHHbIx Ha paccTosaHum 25-50 M apyr o1
npyra. BbicoTbl CMeXHbIX penepoB [ONXHbI OTANYATLCSA APYr OT Apyra He MeHee Yem Ha 15 cMm.
Penep cocTonT 13 Mapku (Hepxasetowas cTanb unm 6poH3sa) 1 68 TOHHOro KONoALUa C KPbIWKOA.



PasaMepsbl konoaua 3aBucsT OT rny6uHbI 3aneraHus ckansl. Mpw BbIXoAe ckanbl Ha LHEBHYIO
NOBEPXHOCTb BHELWHWe pa3mepbl konoaua 50x50 cM. Ecnu rnybrHa 3aneranus ckansl 50 cm 1
6onee - 310 Kononew auametpom 100 cM.
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Puc. 1. BekoBbic pericpsr Asi CKabHBIX TPYHTOB:
a—mun 173 k; 6 —mun 174 x

Pazmepst Oanst 6 Mm.

6.6.3. Mpw 3aneraHuu ckanbl Ha rny6uHe ot 120 fo 500 cMm 3aknaAbiBalOT BEKOBOV penep Tuna
174k (puic. 1,6), KOTOPBI COCTOMT M3 NUOHA (FPaHUT UM BbICOKOKAYECTBEHHbI 6ETOH) C
(hopMmoi napannenenunena v nonepeyHbiM ceveHnem 35x35 cM, 6ETOHHOV NANTLI (AKOPS)
pa3mepamu 100x100x40 cM v konoaua nuameTpom 6onee 100 cM. B BepxHIoto YacTb NunoHa Ha
paccTosiHAK 20 CM LIEMEHTUPYIOT [IBE MapKu (rOPU30OHTaNbHYIO N BEPTUKaNbHYI0). BepxHnii
KOHeL, MunoHa pacrnonaratoT Ha riybuHe 100 cM OT NOBEPXHOCTM 3eMnn. BeToHHyto0 nanTy
N3roTaBnMBaIOT Ha MECTEe YCTaHOBKM penepa v LEMEHTUPYIOT B Hee TpeTblo Mapky. [lo 3acbinku
KOTNOBaHa rpyHTOM 1 YCTaHOBKM KONOALA N3MEPSIOT NPEBbIWEHNS MEX Y BCEMN MapKamu ¢
TOYHOCTbO0 A0 1 MM. Penep B konoALe 3ackinatoT rpasneM, a Ha pacctosHum 100-150 M oT Hero
yCTaHaBnMBaloT PyHOAMeHTaNbHbIA penep CO CyTHUKOM.
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6.6.4. BekoBoit Tpy6uaThiil penep Tuna 175k (pyc. 2) 3aKnaabiBatoT npuw 3aneraHnm
HecxumaeMblx nopog Ha rnybuHe 6onee 500 cM. Penep 3aknaabiBatoT B CKBaXUHY AVaMeTpoM

25 - -
=2 cM. OH coCTOUT 13 METaNNYECKOM pr6bl AnameTpom 8-15 CM C TONWMHON CTEHOK He

MeHee 1 cM, 3arny6neHHOM B HECXXMMaeMble Nopoabl Ha 120 cM. PenepHas Tpyba
3aKaH4MBaeTCs CTanbHbIM HAKOHEYHNKOM LNNHOM He MeHee 250 CM C Tpemst SKOPHbLIMU
nuckamu. PenepHas Tpy6a npy noMoLmM 3anmToro B ckBaxuHy 6eToHa ckpennsieTcs ¢
HecxXumaeMbiMm nopoaamu. PenepHas Tpy6a HaxoAnTCs B 3aWmUTHON Tpybe amameTpom 16-23
CM C TOMLVHOW CTEHOK He MeHee 1 cM. B HXHel yacTn penepHas 1 3awmTtHas Tpy6bl
pasaaeneHbl canbHUKOM 1 6UTYMOM, B BEPXHET - pe3nHOBO Auadparmoii n 6utymom. Ha
BEPXHEM KOHLIe pernepHoi Tpybbl Ha paccTosiHuM 20 CM Apyr OT Apyra YKpennsioT ABe Mapku 13
ManooKMCNSAoWerocs Mmateprana (ropu3oHTanbHyto 1 BepTUKanbHyto). BepxHuii koHew penepa
pacnonaratot Ha rny6uHe 100 CM OT MOBEPXHOCTU 3eMAN. PSIAOM C BEKOBLIM PEMEPOM Ha
paccTosiHum 100-150 M 3aKknaabiBaloT OyHAAMEHTaNbHbIA penep CO CryTHUKOM.

6.7. ®yHnameHTanbHble penepbl.

6.7.1. dyHOaMeHTanbHble penepbl B 3aBUCUMOCTU OT YCNOBWIA 3aKNnafku noapasaensior Ha
rPYHTOBbIE penepa (kene3o6eToHHble, aCBOLEMEHTHbIE, TPYBYaTbie METANNIMYECKUE) U
cKanbHble.

6.7.2. ®yHpameHTanbHbI penep Tuna 161 on. 3Hak (puc. 3) Ans 061acTvi CE30HHOr0
npoMep3aHusi FPYHTOB M3roTaBnMBaloT B KOToBaHe. XKeneao6eTOHHbIN MUIOH pa3Mepom
30x30 cM cocTasnsieT eauHOe Lienoe ¢ 6ETOHHOM NNTOM (iKopeMm). B BepxHWe rpaHn nuioHa u
MANTBI LEMEHTUPYIOT Mapky U3 Manookucnsiowerocs matepuana (6poH3bl, HepxasetoLen
CTanu) UM YyryHHble Mapkn ¢ NonycaepuyeckuMm BKnaablwamm n3 ManooKncnaiowerocs
martepvana.
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XKene3o6eTOHHbIN MUNOH pa3pelaeTcs 3aMeHsiTb ac60LEMEHTHOV TPYBOI C BHEWHNM
LmameTpoM He MeHee 25 cM. BHyTpu Tpy6bl ycTaHaBnMBalOT MeTanIMYecknii kapkac, 1
3anonHsoT ero 6eToHOM. [Ins yBeNnnyeHUs CBSA3M 0CHOBaHUS acboLeMeHTHOMN Tpy6bbl ¢ ikopem
Ha paccTosiHuM 15-20 CM OT OCHOBaHWS BCTABNAOT A0 3anofHEHNS Tpy6bl 6ETOHOM ABa
B3aUMHO NepneHanKy nsapHbIX CTePXHs anametpom 1,0-1,5 cm 1 onnHoii 60 cM. BepxHioto rpaHb
6eTOHHOW NAUTHI pacnonaratoT Ha 60 CM HUXe rpaHuLbl HaMBONbIIErO NPOMEP3aHus rpyHTa, a
BEPXHIOIO 4acTb NUOHA - Ha 100 CM HUXe NOBEPXHOCTUN 3EMAN.

Han penepom, Ha riy6uHe 30 cM OT MOBEPXHOCTH 3EMAN, 3aKNaLbIBAIOT ONO3HABATENbHYIO
6eToHHyto NanTy paamepom 30x30x10 cMm.

Penep usrotaenusatoT B KOTNOBaHe, rNyGrHa KOTOPOro COOTBETCTBYET rny6uHe
PacnonoXxeHnst BEPXHEN rpaHu NaUTHI.

Jns 6eTOHHOM NANTBI (IKOPST) POIOT yrNy6bneHne B rpyHTe eCTECTBEHHOM NAoTHOCTU. [ns
9TOro Ha AHe KOTNoBaHa AeNaloT YEThIPEeXrPaHHYI0 BbIEMKY, BOKOBbLIE CTEHKU KOTOPOIA

pacwupstoT KHK3y (puc. 3). Paamepbl NAnTbI ¢ BEPTUKANbHBIMU 60KOBbIMU FpaHamm 115x115x40
cM.

6.7.3. DyHOaMeHTanbHble penepbl 4N5 CKanbHbIX FPYHTOB TUNOB 164 on. 3Hak 1 114 on. 3Hak
nokasaHbl Ha puc. 4. Ecnu ckana BbIXOAUT Ha 3€MHYIO MOBEPXHOCTb UNK 3aneraeT Ha rnybuxe
10 130 cM, TO B Hee LIEMEHTUPYIOT ABE Mapki C pasHOCTbI0 BbicoT 6onee 100 MM Ha
paccTosiHuv 6onee 500 cMm Apyr oT apyra. B cnyyae, ecnv Mapku Henb3s 3aN0XuUTb Ha pa3Hom
BbICOTE, TO 3aKNaAblBAIOT TONbKO OAHY MapKy, PSAOM C KOTOPOIi ycTaHaBnmBatoT 6€TOHHYO
NAUTY Ha LEMEHTHOM pacTBope co BTOpoi Mapkoit. Koraa ckana 3aneraet Ha rnybuHe 6onee
130 cM, TO Ha Hel OT/IMBAIOT XXeNe306eTOHHDIV NMUMOH C NANTON (Skopem). Paamepbl nanTbl
80x80x30 cM. B BepxHue rpaHv NnnoHa u NANTbI 3aKNaabiBaloT Mapku U3 ManookK1CNsoWerocs
matepuana. MnoH 0TNMBAOT TakoW BbICOTbI, 4TOBbI €r0 BepXHSs rpaHb pacnonaranack Ha 100
CM HUMXe NOBEPXHOCTN 3eMNu.

a .

1500

P

i

Onossadamens-
#8ili emond

0

Dxpanwar
ANGEMUNE

NIRRT

§ - tnosiatemens:
N
ok I D )

7%

\\\\\\:ﬁ\ N

Clwue 1300

Kosnune

ANV

N

Cxansnan Pasmepr. Oanst 6 M.

7
. r0poda

Puc. 4. @yH,:l‘dMeHTaﬂLHLIe PEnEPLI AT CRAJIBHBIX TPYHTOB!
a—tun 164 on. 3nak; 6 — tun 114 om. 3HAK

dyHpamMeHTanbHbIE CKanbHble Penepsl B 061acT MHOTONETHUX MEP3bIX TPYHTOB
3aKNaAblBAIOT TakMX Xe TUMNOB, Kak B 06/1aCTU CE30HHOTO MPOMEP3aHWs, HO ANNHA
X€ene306eTOHHOTO NMUOHA Y HUX AONXHA ObiTb TaKoiA, YTOBbI €ro BEPXHSIS MNOCKOCTb
pacnonaranacb Ha ypoBHe 3emnu. Ecnv ckana 3aneraet Ha ray6uHe 1o 50 M OT NOBEPXHOCTH

3eM/u, TO 3aKNaAblBAOT MapKy B ckany. Mapka 3akpbiBaeTcst nutamu pas3bopHoi ckanbl, 6e3
NpUMECH rpyHTa.

B TpyLHOAOCTYMHBIX paitoHax MMaoH MoxeT ObiTb 3aMeHeH acboLeMEHTHOM TPy6Oii C BHEIWWHWM
LuameTpoM He MeHee 25 cM. TpyBa 3anonHsieTcsl 6eTOHOM U HaAeXHO CKpennseTcs ¢
MOMOLLbIO METaNINYECKOro Kapkaca C apM1pOBaHHbIM sikopeM perniepa. Jns n3rotosneHus
penepa B 061acT MHOrONeTHEMEP3/bIX IPYHTOB UCMOMb3YIOT BbICTPOCXBATbIBAOWMIACS
LieMeHT 1 Jobasku, yckopsiolme cxBaTbiBaHne 6eToHa.



Ecnu B MOMEHT 3aknanku penepa NoBepxHOCTb cKalnbl UMeeT oTpuuaTenbHyo TemMneparypy, To
nepen OTNNBKOW aKops 6eToH 1 Ckany HarpesatoT.

6.7.4. MpeBblleHne Mexy OCHOBHO 1 LONONHWUTENbHOM MapKoi (hyHOAMEHTaNnbHOro penepa
onpenensitoT C TOYHOCTbIO 1 MM.

6.7.5. DyHOaMeHTanbHble rPYHTOBbLIE PENEPbI ANS CEBEPHOI 30HbI 061acTn

MHOrONe THEMEP3bIX FPYHTOB € rNy6uHoOM NnpoTaneaHns Ao 150 cM Noao6HbI FPYHTOBbLIM
PAA0BLIM perepam, HoO OCHOBaHWe pernepa y Hux pacnonaratoT Ha 400 CM HUXe rpaHnLbl
npoTavBaHus.

dyHaameHTanbHble penepsl Npu rnybuHe npotavsarust 150 cm 1 6onee Takme xe, Kak 1 B
06nacTy Ce30HHOr0 NPOMEP3aHUS FPYHTOB, HO UX NMUMOHbI AeNaloT TaKo 4UHBI, 4TOBbl ero
BEPXHsis YacTb Bbina Ha yposHe 3emnu. OcHoBaHWe pernepa pacrnonaratot Ha 1 M Huxe
rpaHuLbl Hanbonblero NPOTauBaHMs rPYHTa, HO He MeHee 250 CM OT NOBEPXHOCTN 3EMNN.

Xeneao6eTOHHbIN NUIOH penepa MOXET GbiTb 3aMEHEH aCOOLIEMEHTHON TPYGOI C BHELWHUM
IMaMeTpoM He meHee 25 cM. Mpu noMoLy METaNNNYECKOro Kapkaca TpyBy CKpennsioT ¢
SIKOPEM penepa u 3anonHsoT GETOHOM.

Ecnu Bo Bpemsi paboT MHOroneTHeMep3nble rPYHTbI He 06HAPYXeHbI, TO FNy6uHY 3aknanku
penepa ysennunsaloT Ha 50 cM, a BEpXHUIA KOHeL, MMNoOHA C MapKoii pacnonaratot (3a cyet
3TOr0 yBeNM4eHus) Ha 50 CM HXXe NOBEPXHOCTMN 3eMAN.

3aknagblBaTbh B KOTNOBAH pbyHOamMeHTanbHble MeTanmyeckmne préHaTble penepbl U
NPUMEHATb MeTannnyeckmne sskops BMecto 6eTOHHbIX BO BCEX pa|7|0Hax CTpaHbl He
AonyckaeTtcs.
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Puc. 5. I'pyHTOBOM penep.
Tun 160 om. 3HaK
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Puc. 6. I'pyHTOBOI penep.
Tun 162 omn. 3HaK

6.8. 'pyHTOBbIE 1 CTEHHbIE penepsbl.

6.8.1. CpyHTOBbIE penepbl TMMOB 160 on. 3Hak 1 162 on. 3Hak (puc. 5, 6) B 06nacTvt CE30HHOr0
npoMep3aHusi FPYHTOB, Kak NpaBu/o, 3aKNaasiBatoT B Npo6ypeHHble CKBaXUHbI AnameTpoM 50
cM.

pyHTOBbI penep COCTOUT 13 Xene3o6eTOHHOro NuIoHa B hopMe napannenenvnesaa c
nonepeyHbIM ceyeHnem 16x16 cM 1 6ETOHHOM NUTLI (IKOPST) LMaMeTpoM 48 cM,
M3roToBNSEMbIX 3apaHee. PaspelwaeTcs NpuMeHsATb NINTbI KBAAPATHOrO CEYEHNS Pa3MePOM
50x50 cM. B BEpXHIOIO rpaHb NunoHa AonXHa ObiTb 3aLleMeHTpoBaHa Mapka (puvc. 7). B
cepeaviHe 6ETOHHO NANTBI enaloT BbEMKY padmepoM 20x20x15 cM, B KOTOpyto
ycTaHaBnMBatoT Xene3o6eTOHHbIV MUMOH. MNoH MoXeT 6biTb 3aMeHeH ac6oLEeMeHTHOM
Tpy6Oi1 C BHEWHWM AVAMETPOM He MeHee 16 CM, 3anonHeHHo 6ETOHOM ¢ apmaTypoii. B
BEPXHIOIO rpaHb TpyObl BCTABASAOT MapKy. MNpu ncnonb3oBaHny ac6oLeMeHTHON Tpy6bl Ans
YBEJIMYEHNS CBSI3W €€ OCHOBAHMS C IKOPEM Ha paccTosiHuM 7-10 CM 0T OCHOBaHUS Tpy6bl
BCTaBNAOT ABa B3aUMHO NEePreHANKY NPHbIX CTEPXHS ToNwmHoi 1,0-1,2 cM 1 AnnHon 25 cM.
Mpu ycTaHoBKe Tpy6bl B OTBEPCTHE SKOPS KOHLIbI CTEPXHEN Pa3MELLAIOT B yriax BbIEMKU.

B toXHO#1 30HE 06N1aCTV CE30HHOMO NPOMEP3aHUS TPYHTA NPUMEHSIOT BETOHHBIE NANTBI (IKOPS)
BbICOTOM 20 CM, B CEBEPHOIA - 35 cM. "paHuLia MeX Ay 3TUMU 30HaMK NPOXOANT MO NIUHWN
Banyiikun - Poccoub - KambiwuH - Mannacoska.

6.8.2. [lonyckaeTcs 3aknanka penepos B CKBaXWHbI AvameTpom 35 cM, HO B 3TOM Clyyae
BbICOTa 6ETOHHOT O SIKOPS B I0XKHOM 30He fonxHa 6biTb paBHa 50 cM, B ceBepHoiA - 80 cM.
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Puc. 8. I'pyHTOBBIN penep Ay MOABHKHBIX
MIECKOB.
Twum 15

BepxHsist rpaHb 6eTOHHOM NANTHI (SIKOpsl) penepa HueenvposaHus I, 11, Il v IV knaccos ponxHa
6biTb Ha 30 CM HUXXe ry6VHbI HaMBoNbLWEro NPOMepP3aHKs rPyHTa He3aBUCKMO OT AuameTpa
CKBaXWHbI. Y BCEX penepoB Mapka [0MXHa HaxoanTbcs Ha 50 CM HUXe NOBEPXHOCTU 3eMNN.

JonyckaeTcst M3roToBNEHWE SIKOPS! MyTEM 3aNMBKU B CKBAXUHY Xuakoro 6etoHa. I nybuxa
CKBaXXMHbI Ta Xe, 4TO M NpU 3aKnaake U3roToBNEHHbIX 3abnaroBpemMeHHo penepos. B
CKBaXMHbI imameTpoM 50 cM 6ETOH 3anMBalOT COOTBETCTBEHHO Ha 20 unn 30 CM, a B CKBaXMHbI
nmameTpoM 35 cM - 30 nnm 70 cM. B 6eTOHHbI pacTBOP BCTABASIOT MUMOH UMK ac60LEMEHTHYIO
Tpy6y. OnuHa nunoHa nnm Tpy6bl LONXHA BbITb Takoi, 4To6bl Mapka npuxoaunacb Ha
paccTosiHAK 50 CM OT NOBEPXHOCTM 3eMnn. 3acbinaTb CKBaXWUHbLI FPYHTOM, HE [OXNAasCh
cxBaTblBaHus 6eToHa SIKOPsi, MOXHO Npu yCNnoBuK 3acbinkn Ha )KI/I,ELKI/II?I 6eTOH cnos necka
(paspbIXNEHHOro rpyHTa) TONWMHOM He MeHee 10 cM.

6.8.3. PaspelwaeTcs 3aMeHsITb Xene3o6eTOHHbIe MUIOHBI MeTanamyeckummn Tpybamm
AvamMeTpoM 6 CM C TONWUHOW CTEHOK He MeHee 0,3 cM nnn 0Tpe3koM penbca (puc. 6). B atom
cnyyae 6eTOHHYI0 NAUTY (IKopb) 1 TPYBY (PENbC) CKPEMASIOT MexXay coboi Ha MecTe
13roToBneHUs penepa. Metannuyeckas Tpyba LONXHA UMETb YeTbIpe WTbIPS, BbICTYNAtoWme
13 Hee Ha 10 cM.

6.8.4. Mpw 3aknanke penepos Ha AHO CKBAXWHbI MU KOTNIOBaHa MoJ, OCHOBaHWE MnTbI
HanVBalOT CMOV LEMEHTHOTO pacTBopa TOMWMHOM He MeHee 3 CM. 3anpeluaeTcs 3aknaabiBatb
penepbl B KOTNOBAH (CKBaXXMHY) C Pa3pbiXNEHHBIM MW NOACHINAHHBIM HA IHO IPYHTOM.

6.8.5. XXene3o6eTOHHbIE penepsbl, 3aknabiBaeMble B arpeCcCuBHbIX FPyHTax, U3roTaBnvnsaioT u3
NNOTHOro 6eToHa.

6.8.6. B paiioHax NoABMXHbIX MECKOB NPUMEHSAIOT penepbl Tuna 15 (puc. 8), 3aknaabisaemble
3aBUHYMBAHUEM B FPYHT Ha rny6uHy He MeHee 400 cM. Penep coCTOMT U3 OLIMHKOBAHHOM TPy6bI,
BEPXHUWI KOHeL, KOTOPOW C MapKoii pacnonaratoT Ha 80 CM Bbile noBepxHocTy 3emnu. K Tpybe
KpensT oXpaHHyIo NNacTuHy. PbiTb KaHaBbl B 3TOM Clyvae 3anpelaeTcs.



6.8.7. Ha 3260104€HHbIX TEPPUTOPUSIX IMHWW HUBENUPOBAHUS 3aKPENNSIOT FPYHTOBLIMM
Tpy6uaThiMM penepamu, cnonbays TpyObl AMamMeTpoM 6 CM C TONWWMHOK CTEHOK He MeHee 0,3
cM. K HVXXHEMy KOHLY Tpy6bl MpMBapuBaioT BUHTOBOW SKOPb AVAMETPOM He MeHee 15 cM unu
6ypoBOVi CMMpanbHbI HAKOHEYHUK (LUIHEK, 3MEEBUK) LIMaMeTPOM He MeHee 10 CM 1 AIMHOI He
MeHee 50 cM. Tpyby 3aBUHUMBAIOT Ha TaKylo ry6uHy, 4TO6bl BUHTOBO SIKOPb BOWEN B
NOACTMNAIOLLYIO BOJOHACHIWEHHbIA CNON NAOTHYIO Nopoay He MeHee YeM Ha 150 cM, Ho BO Bcex
cnyyasix rnybuHa 3aknanku penepa He Ao/XHa 6biTb MeHble r1yBuHbI HanbonbLlero
npomep3aHus rpyHTa nnoc 100 cM.

Mpwn HaNMYMM MEXaHN3MOB YAAPHO-BUOPALIMOHHOMO LENCTBIS Ha 3a60N0YEHHbIX TEePPUTOPHSIX
MO>XHO 3aK/afblBaTb penepbl, COCTOSME U3 HECKObKMX CBUHYEHHbIX APYT C APYroM 6ypoBbix
WTaHr unn Tpy6 AMaMeTpoM 4-6 CM C TONWMHON CTEHOK He MeHee 0,3 cM. K HUXHEMy KOHLY
Takoro penepa nprBapuBaoT METANNNYECKUI KOHYC. LUTaHru (Tpyby) 3abuBaOT B rPYHT Ha
Taky'o rny6uHy, 4To6bl KOHYC BOLWEN B NOLCTVNAIOLLYIO BOLOHACHIWEHHbIV CNOM NOpoay He
MeHee yeM Ha 300 cM.

BepxHuit koHeL, wTaHru (TpyBbl), K KOTOPOMY NPUBAPKBAIOT MAPKY, pacnonaraioT Ha 30 cM
HUXE NOBEPXHOCTN 3EMNN.

MOMEHT BXOXAEHUSI BUHTOBOrO SIKOPS! (CNMPanbHOr0 HAKOHEYHUKA MW KOHYCa) B MAOTHYIO
NOACTUNAIOLLYIO BOLOHACHIWEHHDIN CNOW NOPOAY ONPEAENsIoT N0 Pe3KOMy 3aMelNeHNo
CKOPOCTY NOrpy>XKeHWs penepa B rpyHT.

Bokpyr penepa coopyxaroT nepeBsiHHbIf cpyb pasmepoM 200x200 cM 1 BbicoTow 50 CM,
3ano/HseMblil TOPPOM UM MUHepanbHbIM rPYHTOM. B cpy6e ycTaHaBnMBaloT MeTanmyeckui
orno3aHaBaTenbHbl cTONG BnHOM 100 CM ¢ OXPaHHOW NNAcTUHON.

6.8.8. B ceBepHoii 1 cpeaHeit 30He 061aCT MHOTONIETHEMEP3bIX TPYHTOB 3aKNaablBaloT B
npo6ypeHHble UM NPoTasiHHbIE CKBaXMHbI TpyByaTble MeTannnyeckme penepbl Tuna 150 (puc.
9). B kauecTBe penepa Ucnonb3yloT MeTannnyeckme Tpybol. Juametp Tpy6bl 6 cM TONWMHA
CTeHOK Tpy6bl He MeHee 0,3 cM. K BepxHeMy KOHLY Tpy6bl MpMBapuBaioT Mapky, a K HUXHeMy -
MHOrO/IMCKOBbIN SIKOPb, COCTOSLMIA M3 METANNNYECKOrO ANCKA U BOCbMU MONYANCKOB TONILMHO
0,5-0,6 cm 1 guameTpom 15 cMm.
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Puc. 9. I'pyHTOBOI penep a1 001acTH MHOroIeTHeH Mep31oThl. Tun 150 om. 3HaK

N8 nyulwero BBUHYNBAHWS (BAABNMBAHMS) TPYObl B IPYHT METANINYECKNI AUCK UMEeT
nonactu. Tpyby 6eTOHOM He 3anonHsIOT. Ha Hapy>kHyto NMOBEPXHOCTb TPYObl HAHOCST
aHTVIKOPPO3UIHOE NOKPHLITUE U @HTUMYYMHUCTOE, @ Ha BHYTPEHHIOI TONbKO aHTUKOPPO3UIAHOE.

Mpw rny6uHe npoTanBaHus rpyHTa fo 125 cm ocHoBaHue penepa pacrnonaraioT Ha 200 cMm
HUXe rpaHunLpl npoTameanus. Ecnu rnybuHa npotaveanus 125 cm 1 6onee, To 0CHOBaHve
penepa fONXHO HAaX0AUTLCA Ha 300 CM HUXe rpaHnLbl NPOTanBaHNS.

Mpu HanMuMM B rpyHTE KaMeHNCTbIX BKMIOYEHWI, 3aTpYAHSOWMX 6ypeHrie 1 npoTameaHue
CKBaXMWH, Tpy6uaTble penepbl Tvna 165 on. 3Hak (puc. 10) 3aknaabiBaloT B KOTNOBaHbLI. BMecTo
MHOrOAVICKOBOr0 AenatoT 6eTOHHbIV SIKOpb AramMeTpoM 48 cM u BeicoToii 20 cM. OcHoBaHne
6eTOHHOro sikops pacrnonaraioT Ha 100 cM HUXe rpaHuLbl HaMBoNbIIEr0 NPOTaUBaHUS FPyHTa.

Y Bcex penepos B 0671aCTU MHOTONETHEMEP3NbIX FPYHTOB BEPXHUI KOHeL, Tpy6bl C MpuBapeHHOM
MapKoii pacnonaraoT Ha YPOBHE NMOBEPXHOCTN 3EMNN.
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Puc. 10. I'pynToBoii penep At 061aCTH MHOTOJIETHEH MEP3IOTEL
Tun 165 on. 3nax

B t0XHo#4 30He 061acT MHOroneTHEMEP3/bIX FPYHTOB, rPaHuLIa NPOXOAMT Mo NNHUKM BopkyTa -
Hosebiin MopT - XaHTarka - CyHTap - OnekMuHek - AnfaH - AsiH, 3aknaabisaloT TONbKO
Tpy6uaTble penepbl 6eTOHHBIMU SKOpsiMu. ECnn Bo Bpemsi paboT MHOr0NeTHEMEP3NbIE FPYHTbI
He o6Hapy>XeHbl, TO rny6uHY 3aknaaku penepa yBenmumsatoT Ha 50 CM 1 BepXHUIi KOHeL, TpyObl
C MapKoWi pacnonaraot (3a c4eT 3TOro yBenmyeHuns) Ha 50 CM HXe NOBEPXHOCTMN 3eMNN.

an/IMeHHTb B I0KHOM 30He obnacTu MHOroieTHeMep3/blX FPYHTOB MeTannn4eckme sskopsa
BMECTO 6ETOHHbIX ﬂKOpeVI 3anpeuaeTcs.

6.8.9. B ckany, HaxoAslLytocs Ha MOBEPXHOCTW UMK 3aneralowyio Ha rnybuHe fo 70 cM,
3aknanbiBaloT rPyHTOBbLIV penep Tvna 9 on. 3Hak (puc. 11), KOTopbI COCTOMT U3 MapKu Ha
LieMeHTHOM pacTteope. B 100 cm 0T penepa yctaHaBNMBaKOT Xene306eTOHHbIA v TpybyaTbit
ono3HaBaTe/bHbI CTONG C OXpaHHO nNnacTnHon. Ono3HaBaTenbHbI CTON6 yKpennsioT B
cKane LEMEHTHbIM PaCTBOPOM, HAHOCSIT aHTUKOPPO3NIAHOE MOKPbITUE 1 OKpalwmBatoT. Bokpyr
orno3HaeaTenbHOro cTonba u Haf penepom, eClm OH HAXOANTCS HA 3EMHO NOBEPXHOCTH,
BbIKNaablBaloT TYp U3 KaMHelt BbicoTol 50 cMm 1 anametpom fo 1 M. Ecnu ckana 3aneraet Ha
HEKOTOpOI rNy6uHe, TO Mapky 3aKpbiBatloT MOPOAON, & 3aTeM BbIKNaLblBatoT Typ.

Ecnu ckana 3aneraet Ha rnybuHe 6onee 70 cM, TO NPUMeHSIIOT penep Tuna 176 on. 3Hak (puc.
11). Ha ckane yctaHaBnmBatoT Xene306eTOHHbIA NUNOH C NAMTON (sikopeM). MNMunoH oTnmeaoT
TaKoM BbICOTbI, YTOObI €ro BEPXHSISt rpaHb Haxoamnacb Ha 50 CM HUXe NMOBEPXHOCTN 3eM/N.

B 06nacT MHOroneTHeMep3nbix rPyHTOB pa3peliaeTcs BMECTO XeNne306eTOHHOro ckanbHOro
penepa 3aknanbiBatb TpybuaThiii penep ¢ 6 TOHHbLIM SIKOpPeM.
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Puc. 11. I'pyuToBbIC pPEnepa Ajst CKaNbHBIX IPYHTOB:
@ —tun 9 on. sHak, 6 —tan 176 omn. 3HaK

6.8.10. Ecnu B6113n penepa Ha paccTosiHnm 1o 50 M UMeeTcsi 0TBECHAs ckana, To Ha Hei
MacnsiHOW KpacKoii iPKVX LIBETOB PUCYIOT TPeyronbHMK co cTopoHammu 100 cM, BHyTPM KOTOPOro
yKasblBaloT HOMep penepa B HayanbHble 6yKBbl OpraHn3aumm, BbINOMHABWEN paboThl.
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Puc. 12. CrenHoli penep 1Jisi TUHUN HUBEIIU-

posanus [ u 1l knaccos.
Tun 143
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Puc. 13. Crennoii perep s TMHUN HUBEJH-
posanus 111 u IV knaccos.
Tun 143

6.8.11. B cTeHbI UCKYCCTBEHHBIX COOPYXEHWUIA, 3[aHWiA N BEPTMKAbHYIO MOBEPXHOCTb CKasbl
3aknanbiBaloT CTEHHble penepbl Tuna 143 (puc. 12, 13).

6.8.12. Npun U3roToBNEHNN CTEHHOTO penepa 1 Mapok (puc. 7, 12, 13) Ha 3Hakax oTnunBsatoT
HavalnbHble ﬁyKBbI Ha3BaHWA opraHmsauuu, BbINOIHABLUEN HuBenmposaHue, N HoMep penepa.



6.8.13. CTeHHOI penep, NokasaHHbIii Ha puc. 12, 3aKnaablatoT Ha NMHKUSAX HuBenuposaHus [ u i
KNaccos, a NpuseAeHHbI Ha puc. 13 - Ha nuHWsX HuBenvposaHus Il v IV knaccos.

6.9. Hapy>xHoe ohopMneHve penepos.

6.9.1. Hapy>Hoe ochopMneHme BEKOBOT0 penepa CoCTOUT 13 Xene306eTOHHOro konoaLua ¢
3alLMTHON KPbIWKOW 1 3anopoM; KypraHa, CloXeHHOro 13 KaMHeR; ykasaTenbHoro MoOHonuTa u
orpaxaeHunst U3 YeTbipex 0TPE3KOB penbe (kene3o6eToHHbIX cTon6oB ceyeHnem 20x20 M) ¢
AKOPSIMU, 3aKNaAbiBaeMbiMU1 Ha ry6uHy 140 CM 1 BbICTynatowWVMM Ha A, MOBEPXHOCTbIO 3eMN Ha
110 cm (puic. 14). OonyckaeTcs NPUMEHSITb U APYroe BHEWHee 0gpopMieHne, obecneurBatollee
Ha[leXHYI0 COXPaHHOCTb BEKOBOTrO pernepa.
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Puc. 14. Baemmee oopMiieHIE BEKOBHX PETIEPOB

6.9.2. OchopMneHre pyHaaMeHTanbHOro penepa B 06nacTvi CE30HHOrO0 NPOMEP3aHNs FpyHTa
COCTOWT U3 KaHaBbl NMPSIMOYroNbHOM POPMbI (puc. 15) 1 xene3o6eTOHHOro ONo3HaBaTeNnbHOro
ctonba (puc. 16) c oxpaHHOW NnaCcTUHOIA (prc. 17) TonwmHoi He meHee 0,8 MM. MnacTuHa
nonxHa 6eiTb obpalueHa B CTOPOHY penepa. Han penepom AenatoT KypraH BbicoToit 30 cm
nuameTpoM 150 cMm. BeicTynarowyto Han 3eMnei YacTb ono3HaBaTenbHOro ctonta okpatveaoT
MacnsiHo Kpackoii sipkux uBeToB. CeyeHre KaHaBbl N0 HUXHEMY 0CHOBaHMo 20 cM, No
BepxHeMy - 120 cM, rnybuHa - 70 cM. YepHoii Kpackoi NoANUChIBAIOT HA ONO3HaBaTENbHOM
cTonbe Ha3BaHWe opraHMsaumy n Homep penepa (Hanpvmep, PockapTtorpadus, 1274).

Hap ckanbHbiM doyHOaMeHTanbHbIM penepoMm BbikNaabiBaoT KypraH u3 kamHer 150x150 cm
BbICOTOM 70 cM. OCHOBaHVe OMo3HABATENBHOIO CTON6a LEMEHTHPYIOT CO CKanon nnm B
ckanbHol nopone.

B o6nactu MHOroneTHeMep3nblx FPyHTOB HapyXHOE 0POpMNEHNE (DyHAAMEHTANbHbIX
penepoB Takoe Xe, Kak y FPYHTOBbIX PenepoB, HO B 3aNeCEHHbIX paioHax CTaBaT TpybuaThblii
MeTannmyeckuin onosHaeatenbHbli cTond (puc. 9 n 10), n paguyce 100-150 M oT penepa Ha
[epeBbsix Ha BbicoTe 150-250 cM fenatoT AecaTb 0TMETOK SPKOI Kpackom, KOTopble LOMXHbI
CMOTpeTb B CTOPOHY penepa.

6.9.3. Hapy>HbiM ochopMneHnem rpyHToOBOro pernepa (puc. 18) aBnstotcs kaHasa 1
orno3HaBaTenNbHbI CTONG B BUAE XENe306€TOHHOIO NUIOHA C NAUTO (SKOpeEM),
ycTanasnusaemoro B 80 cm oT penepa. B 3aneceHHbix paioHax paspelaeTcs ycTaHaBIMBaTh
LlepeBsiHHble OMo3HaBaTe/bHble cToNBbl. PasMep HUXHero ocHoBaHWs kaHasbl 20 CM, BEPXHEro
- 120 c™, rnybuHa - 50 e, anvHa - 1280 cM. Han penepom HaceinaloT KypraH BeicoToin 30 cMm
nvametpom 100 c™. [nnHa nnnoHa, MMetoLero B BEpXHe YacTu cKocbl Ha Age rpaHn, 140 cm, a
nonepeyHoe ceveHve 16x16 cm. Ouametp namTbl 48 cm, TonwmHa 15 cm (puc. 16). CoeanHeHne
nunoHa ¢ NANTON Takoe Xe, Kak y penepa. OcHoBaHWe NAnTbl pacnonaratot Ha 80 CM Huxe
noBepxHOCTK 3eMnu. [Mpu NCNoNb30BaHUN SKOPS ANAMETPOM 34 CM ero BbiCOTY YBEMUYMBAIOT
10 25 cM, a rnybuHy 3aknaaky oo 90 cM.

K onoaHasaTtenbHoMy cTonby HaaeXHO NPUKPEnnsioT (Mpu OTAMBKE NMUIOHA) OXPaHHYI0
nnacTuHy (puc. 17). Haanuce Ha NnacTWHe OTNVBALOT, WTAMMYIOT UM HAHOCAT METOAOM
KEepHeHUs.

Mpu ycTaHoBKe OMo3HaBaTEeNbHOrO CT016a OXpaHHasi MIacTHa NOJXHa BbiTb obpalueHa B
CTOpOHy perepa.

BbicTynatouyto Ha NoOBEPXHOCTHIO 3eM/N HACTb OMO3HAaBaTENbHOro ctonba okpawmealoT
MacnsiHO Kpackoi Sipkux LBETOB (KPacHOM, OpaH>XeBowi, XenTom). YepHoii kpackoi Ha ctonbe
yKasblBaloT HOMEp penepa 1 Ha3eaHue opraHusauum, 3anoxumslein ero. OnosHaeaTenbHbIl
cTON6 MoXeT BbITb TpyOUaThIM. K BEpXHEN YacTu Tpybbl NPMBApUBAIOT METANINYECKYIO



NNacTuHY, K KOTOPOit Ha 6oNTax NPYKPENNoT OXpaHHyto NnacTuHy. Tpy6y nosepx
aHTUKOPPO3UIAHOrO NMOKPLITUS KPacsT B Npeaenax BbiCTynatowei 4acT MacnsiHonm Kpackomn
spkoro useta. Ha o6paTHoi CTOPOHe NMNacTUHbI HAAMMUCLIBAIOT YEPHOI KPackoi HoMep penepa
1 HavanbHble 6yKBbI OpraHn3aumm, 3anoxuslei ero. K BepxHemy KOHLY Tpy6bl npusapusatoT
3arnywky. HuXHuii koHew, Tpy6bl BONXEH UMEeTb 6ETOHHbI (MeTannnyeckmnit) Skopb
LnameTpoM 48 cM 1 TonwwmHor 15 (0,5) cm, 3arny6nsiembli B rpyHT Ha 100 cm. Mpu
MCMONb30BaHUMN SKOPS AMaMeTPOM 34 CM ero BbICOTY YBEIMUMBAIOT 0 25 cM, a rnybuHy
3aknaaku 1o 90 cM. BepxHsist yacTb TpyGuaToro onosHaeatebHOro cronba nonxHa
pacnonaratbcs Ha 100 CM Bbllwe NOBEPXHOCTUN 3eMAN.

6.9.4. B 3aneceHHbIx paiioHax 061acTyi MHOrONETHER Mep3noThl, a TaKXe Ha 3a60M104eHHbIX
TeppuTopUsX 061aCTN CE30HHOTO NPOMEP3aHUst FPYHTOB HAA FPYHTOBLIM PENEPOM COOPYXakoT
cpy6 n3 6peseH pazmepamm 200x200 cM, BeicoTor 50 M (puc. 19).

Cpy6 3anonHsI0T rpyHTOM 1 MXOM, KoTopble 6epyT He 6nuxe 15 M oT penepa. B cpybe Han,
penepoM ycTaHaBNVBatoT AePEBSIHHbIA CTONG ANUHOW 70 CM, & PS.AOM METanNMyeckui
ono3HaBsatebHbI cTon6, B paanyce 100-150 M oT penepa Ha LepeBbsix Ha BbicoTe 150-250 cm
[enarT 0ecsTb OTMETOK SAPKOI KPacKowm.
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Puc. 16. Ono3HaBaTeIbHBIC CTOIObI AT 001aCTH
CE30HHOIO IPOMEP3AHHS TPYHTOB

B tTyHOpe Hap penepom coopyXaloT u3 3eMan n Mxa KypraH paamepamu 200x200 M, BbICOTO
50 cM. KypraH nokpbIBaloT cnoem aepHa. Han penepom yctaHaBnvBatoT AepeBSHHbIN cTONG
LIMHOM 70 CM, @ psifioM Orno3HaBaTenNbHbI CTONG. 3eMto, MOX U AepH 6epyT He Bnauxe 15 m oT
penepa.
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Puc. 19. BuewHee odopmiieHne penepos B 00IACTH MHOTOJIETHEN MEP3JIOThI

B o6nactu MHOroneTHei Mep3noThl B 3aBUCKMOCTM OT TOTO, Kak 3aknaAbiBaioT penep,
6ypeHueM (NpoTamBaHeM) UK B KOTNOBAH, ONO3HaBaTeNbHbI METaNANYeckuin cTonb
ycTaHasnueatoT Ha paccTosiHim 100 vnm 70 cm ot penepa (puc. 9 n 10). HUXHWiA KoHew Tpy6bl
LONXeH UMETb SIKOpb, KOTOPbINA 3arny6nsioT B MHOrONETHEMEP3bIi TPYHT He MeHee YeM Ha 50
cM. BepxHioto 4acTb onosHaeaTeIbHOro 3Haka pacnonaratot Ha 100 CM Bbllie NOBEPXHOCTH
3eMIN 1 OKpaLMBAOT MACNSIHOW KPACKOM SPKMX LIBETOB.

6.10. [1nsi pbITbs KOTNOBAHOB, BYPEHNS CKBAXKMH, 3a61BaHMS CBal U 3aBUHYMBAHUS TPYD
MOXHO MPUMEHSTb PA3NNYHbIE MEXAHW3MbI (MPUNOXEHME 8).

6.11. [lokyMeHTauus, cocTaBnsemas no oKoH4aHuy paboT no 3aknaake penepos:
OTHeT C NOSICHUTE NIbHOW 3anNnCKON; XYpHanbl 3aKnanku penepos;

CMMCOK 3aN10XXEHHbBIX PENepoB 1 CXeMY X PACMONOXeHUs (Ha kapTe Hanbonee KPynHOro
macwraba);

aKThbl coayu penepos non HabniogeHue 3a COXPaHHOCTbIO;
doTorpaduv 34aHuii 1 ckan, B KOTOpble 3a10XEHbI CTEHHbIE penepsbl;

kapTbl MacwTaba 1:25 000 1 KpyrnHee, a3POCHUMKM, Ha KOTOPbIX MOKa3aHbl MECTOHAX0 X LEHNS!
3an0XeHHbIX 1 06cnefoBaHHbIX penepos, abpuckl. MacwTab abpvca BoIGUpaioT C TakuMm
pacyeToM, YTo6bl Ha HEM MOMECTUNNCH BnnXaiilne OpUEHTUPLI, yKadaHHbIe B ONUCaHUN
MecTononoxeHus penepa. AGpuChi COCTaBNSIOT r1a30MepHO, Mo kapTam, aspoOTOCHUMKaM B
06bI4YHbIX YCNIOBHBIX TOMOrPaUYECKMX 3HaKaX, FOPU3OHTANIN HA HUX PUCYIOT YCNOBHO, NNLWb
AN5 nokasa xapakTepa penbeda.



B oTAenbHOM AOKYMEHTE MPUBOLSATCS CXEMbl ONPEENeHUs U MaTepuanbl HabnoaeHui No
MHCTPYMeHTaNbHOMY OMpeAeNneHnio KoopAMHAT oyHAaMeHTaNbHbIX, BEKOBbIX U PSA0BbIX
penepoB ¥ CNMCOK KOOPAVHAT PenepoB Mo NMHUAM HUBENMPOBAHMS.

KoopaunHaTbl BEKOBbIX M (DYHAAMEHTalbHbIX PenepoB, ONpeaeeHHbIE MHCTPYMEHTaNbHbIMU
MeTonamu, NpUBOASTCS C ownbkon He 6onee 1,0 M, PsiAOBbLIX PENEpPOB U MApOK C OWMBKO He
6onee 10 M.

7. HnBenupoBaHue | knacca

7.1. HueenupoBsaHue | knacca Npou3BoasiT B NPSIMOM U 06paTHOM HanpasneHWsIX Mo ABYM
napam KocTbinei (Konbes), 06pasytolwmx LBe 0TAENbHbIe IMHUN: MPaBYIO, COOTBETCTBYHOLLYO
X0y MO MPaBbiM KOCTbINISIM, W NIEBYIO - MO NIEBbLIM KOCTbINSAM. HabMoaeHNsS Ha CTaHLMSAX
BbINONHSAIOT CMOCOOOM "COBMeELLEHNS".

7.2. HusenuposaHue | knacca BbiNOMHAIT HUBENMPAMK C NIOCKONapannenbHon NNacTUHKON,
KOHTaKTHbLIM YPOBHEM UM KOMMEHCATOPOM, y10BNETBOPSIOWMMYN TpeBOBAHUSIM, YKa3aHHbIM
B pasgene 21.

MN306paxeHune KOHLOB Ny3bipbka KOHTAKTHOrO YPOBHS [ONXHO NepefaBaTtbCs B Nosne 3peHunst
TpyOb.

Mpw HuBennposaHum | knacca npumensioTca HuBenmpbl H-05, H1, Ni-004, Ni 002 n npyrue tvnbl
HUBENNPOB, NpoLleALWre cepTuUKaLmio Ha COOTBETCTBME TpeBoBaHNSAM HacTosWeN
VHCTPYKLNW.

7.3. TIpUMEHSIIOTCS WTPUXOBbIE MHBAPHBIE PENKU, HA HBAPHO NONOCE KOTOPbIX A0XHbI BbITh
HaHeCceHbl ABe WKanbl, CMELEHHbIe 04Ha OTHOCUTENbHO ApYroi. PaccTosHne mexay ocamun
wTpmxoB 5 MM. OWwnbKMN METPOBLIX MHTEPBAOB W BCE WKanbl HE JOMXHbI NpeBbiwatb 0,10 M.
B ropHbix parioHax paboTaroT MHBapHbIMU peiikamu ¢ TepMoaaTymMKkamm, ownbKy MeTpoBbIX
MHTEPBANOB 1 BCEW WKasbl B 3TOM Cllyyae He A0NXHbl Npesbiwats 0,05 MMm.

Peiiku [onXHbI 6bITb CHAGXeHb! KPYrbiMA YPOBHSIMU C LieHOW Aenexust 10-12'/2 Mm,
HaTsiXeHue UHBapHbIX nonoc - 20 + 1 Kr. Y peek xenaTtenbHO onpenenntb TepMuyeckmne
KO3 PULNEHTbI.

B cnyyae npmBa3ky K CTEHHBIM MapKam NprYMEHSIOT NOABECHYIO Peiiky C TakMMM Xe WKanamu,
KaK 1 Ha OCHOBHbIX peiikax. Hynb Ha noaBecHo pelike LONXEH ObiTb COBMELLEH C LIEHTPOM
OTBEPCTUS ANS WTUMTA, Ha KOTOPbIA NOABEWMBAIOT PEKY K CTEHHOW Mapke.

7.4.Tlpu HYBENVMPOBAHWW B MPSIMOM HarNpaBieHum (MPsiIMoi Xo[) NOpsAoK HabnoaeHuin Ha
CcTaHuuy No Npason NNHUW CNeny oW,

HeuyeTHas ctaHuus YeTHasa cTaHums

1. OTCYeT No OCHOBHO WKane nepeaHe

1. OTcyeT No OCHOBHOA WKane 3aaHel peinkn o
peiiku

2. OTCYeT No OCHOBHOWA WKane nepeaHei o -
2. OTCYeT N0 OCHOBHOW WKane 3afHen peviku

peikn

3. OTCcyeT No fOMNONHUTENbHOMN WKane 3. OTCYeT No AONONHUTENBHO WKane 3agHew
nepeaHew penkn penkn

4. OTCYeT No JOMNONHUTENbHOMN WKane 3aaHei (4. OTcyeT No LONONHUTENbHOM WKane

peikn nepenHen penku

1o NeBo NMHUM HA HEYETHOW 1 YETHOIN CTaHLMSAX OTCHYETbI BLINONHAOTCS B TOM Xe Nopsiake,
YTO 1 NO NpaBoWA.

an/l HUBEMpoBaHUN B OﬁpaTHOM HanpasneHun (06paTHbII7I XOJJ,) Ha HeYeTHbIX CTaHUMNAX
HabMoAEHNS HAaYMHAIOT C nepenHel?l pe|7|K|/|, a Ha YeTHbIX-C 3aAHeN.

7.5. B npsiMoM 1 06paTHOM HanpaBneHWsIX HBENMPOBAHWE BbIMOMHSIOT MO O4HOM W TON Xe
Tpacce 1 Nno nepexoAHbIM ToYKaM OAHOro TUna.

7.6. 4mcno cTaHumin B CEKLMM NPU HUBENVIPOBAHM B MPSIMOM 11 06PATHOM HanpaBsieHnsIX
[lenatoT YETHbIM 1 MO BO3MOXXHOCTU OAVNHAKOBBIM.

7.7.Tlpn nepemeHe HanpaBneHns HUBENMPOBAHNA PEKN MEHSIOT MecTamu.

7.8. Mo KaxAaoi cekLmn HUBENMPOBaHWE B NPSIMOM M 06paTHOM HanpaBNEHWSIX BbINMONHSIOT, KakK
npasuno, B pasHble NoNoBMHbI AHS. C MeHbLEN CTPOrocTbio aTo TpebGosaHue cobnoaaoT
OCEHbl0, @ TakXe B MacMypHYto Norogy.

7.9. HusenvposaHmne BbINONHAIOT yyacTkamu B 20-50 KM No cxeme "BocbMepka”, T.e. 04HY
NONOBUHY CEKLMI yyacTka cHayana npoxoAsT B MPSIMOM HanpaBieHuu, a 4pyryio - B 06paTHoM,
3aTeM Hao6opoT. Ecnu pacxoXneHus N3MepeHHbIX NPEeBbIEHNi Mo CeKLMsM U3
HUBENNPOBaHUS B MPSIMOM 1 06paTHOM HampaBneHWsiX NofyyatoTcs ¢ npeobnagaHneM 0aHOToO
3HaKa, TO J/IMHY y4aCTKOB MOXHO YMEHbWNTb.

7.10. MakcumanbHas nnuHa nyya BusnposaHus - 50 m.

7.11. BbicoTa nyya BU3MPOBaHWS HaA NOACTUNAIOWER NOBEPXHOCTbIO fONXHA BbiTh HE MEHee
0,8 M. Ecnn anvHa nyya B13vnpoBaHus 1o 25 M, To paspeluaeTcs BbiMOMHATb HabnoaeHns npu
BbICOTE Nny4a He meHee 0,5 M.

7.12. B cpeiHNX 1 10XHbIX WMPOTax HabntoaeHUs BbINOMHAIOT B YTPEHHWE U NOCNEenony AeHHble
nepuofbl, MPYYeM HAYMHAIOT KX Yepes nonyaca nocne BoCxona ConHua 1 3akaH4MBaloT
npumepHo 3a 30 MMH 10 ero 3axoaa.

He paspewaeTcs BbiMONHATb HABETMPOBaHWE:

npwv KonebaHusix n3o6paxeHnii, 3aTpyaHSOWMX TOYHOE HaBeAeHNe BuccekTopa Ha WTpKX
peiku, v "nnasawowmx" N306paxxeHunsx;

CWNbHOM 1 NOPbLIBUCTOM BETpPE,

CUNbHbIX N CKaHKOO6pa3HbIX KonebaHusx Temnepartypbl BO3ayxa n aHoManbHO 6bICprIX




0[lHOCTOPOHHWX ee U3MEHEHsIX (13 NPON3BOACTBEHHOrO OMbITa YCTAHOBMEHO, YTO KonebaHus
TeMmnepaTtypbl B Te4eHne 6naronpusiTHOro Ans HUBENMPOBaHWs | Knacca nepuona BpeMEH He
npesocxoaat 5°C).

7.13. HuBenvp yctaHaBnmBaloT B TEHU HA WTaTMBe 3a 45 MVH [0 Hauyana HabmoaeHui, Lns
NPVHATUS UM TemnepaTypbl OKpyXatollei cpeabl.

Bo Bpemsi HabnoAeHN Ha CTaHUMK HABENUP HEOOXOAMMO TIWATENBHO 3aWMWATL OT COMHEYHbIX
nyyeit 30HTOM ¢ 60V NOAKNAAKON, & MPU NEPEHOCKe C 04HOV CTaHLMM Ha APYrYIo -
NPOCTOPHbBIM YEX/IOM U3 NOTHOW 6o MaTepuu.

Ha kax[oi HeYeTHO CTaHLMK TePMOMETPOM-NPALLOM USMEPSIIOT TeMnepaTypy Bo3ayxa Ha
BbICOTE HMBENMpA. [pu paboTe VHBapHbLIMW PEkamn C TEPMOAATHMKAMN PEEYHVIKY, MO
KOMaH/e 3anucbiBatolero, onpeAensitoT Ha Kax Aol CTaHLmMM TeMnepaTtypy MHBapHOMN Nonoch!
Kaxnoii perku. iaMmepeHus BbINOMHSIOT B MOMEHT OTCHUTbIBAHWS MO OCHOBHOM WKane 3afHem n
nepenHemn peek, yCTaHOBNEHHbIX Ha IEBbIX KOCTbINSX.

7.14. PaccTosiHve OT MecTa yCTaHOBKM HVBENMpa A0 PEEK U3MEPSItOT TOHKMM CTaflbHbIM TPOCOM
WNN CTanbHON NEHTON (PyneTKoi). Micnonb3oBaTh ANS 3TOW Lenv JanbHOMEp H1Benupa
3anpelaercs.

HepaBeHCTBO paccTosiHWiA OT HUBENMPA 40 PEEK Ha CTaHLUMK goryckatoT He 6onee 0,5 M.
HakonneHue aTux HepaBEHCTB MO CeKuMn JONXHO BbiTb He 6onee 1 M.

7.15. WitaTu HUBeNMpa yCTaHaBNMBAIOT HA CTaHLMsIX 6e3 NepeKoCcoB 1 HAMPSKeHWIl.
3anpelaeTcs CMNbHO BAABMBATL HOXKY WTATWBA B FPYHT, 0COGEHHO B NAOTHbIA. [1BE HOXKM
wraTuBa pacnonarawT BAOMb NMHUW HUBENMPOBAHWS, & TPETbIO - NONEPEeMeHHO To cnpasa, To
CneBa OT HanpaBNeHWst X04a Ha NepefHIolo peiky. Hoxku wraTmea ycTaHaBnMBatoT Ha
CTaHLUMV B OJIMHAKOBbIX TPYHTOBbIX YCNOBWSIX (HANPUMEP, NPV HUBENVMPOBAHWM MO NONOTHY
XeneaHom Aopory - Ha 6PoBKE NONOTHA UK Ha WNanax.)

7.16. MNpaBbiii 1 NEBbIN KOCTbINM HEOBX0AUMO 3a6VBaTb B 4OCTATOYHO MMAOTHbIA FPYHT U He
6nuxe 0,5 M apyr ot apyra. Mpu HABENUPOBAHMN MO NONOTHY XeNe3HOW J0POrn He
paspelaeTcs 3abuBatb KoCTbinM B 6annact. Ecnu rpyHT Ha 6poBKe unm Mexay nyTsamm
PbIXNbIA UK 3acbinaH WwebeHKoM 1 WnakoM, To LenecoobpasHo 3abueatb cneuuansHole
KOCTbINN B WNanbl.

Pe|7||<y yCTaHaBNMBAKOT HA KOCThbI/Ie B OTBECHOE NO0>XeHWe No YPOBHIO U yaepXusatoT
nognopkamu.

7.17. HuBenupoBaHune pekoMeHAYeTCs BbIMOMHATL C MCMOMb30BAHNEM YETbIPEX-NATW Nap
KOCTbINEN, KOTOPbIMI 3apaHee 3akpennsioT 0AHY-ABe NoCneaytoWwme CTaHLMK U 0OCTaBNSIOT
3aKpenneHHo Npeablaylyio cTaHumio. Ecnv B 06paTHOM Xo4e NPUMEHSIIOT KOCTbINM (KONbS),
KoTopble Bbinyn 326V Thl B TPYHT NPU NPOOXEHUN NPSIMOT0 X043, TO Nepes HabnioAeHUsIMN
obpaTtHoro xoaa nx 3abusatoT riy6xe. Mpu 3TOM NPEBbIWEHNS, MONYYEHHbIE HA CTaHLMK
06paTHOro xoaa, A0MXHbI, Kak MPaBuo, 0TANYATLCS OT NPEBbIWEHNA, MONYYEHHbIX B MPSIMOM
X0A4e, He MeHee YeM Ha 20 MM.

7.18. Mpu nepepebisax B paboTte HabN4eHUs, Kak NPaBuo, 3aKaH4m1BatoT Ha MOCTOSIHHOM
penepe. Pa3pewaeTcs 3akaHumBaTb HabNIOAEHNS Ha TPeX napax KoCThinel (ABe CTaHuum),
3abuThix B HO SIM rny6uHoii 0,3 M. HuBenvpoBaHve Ha 06enx CTaHUMsX BbIMOHSIOT No
06bI4HON MporpamMme, 3aTeM KOCTbINW MOKPbIBAIOT TPaBOW 1 3ackinatoT 3emneir. Mocne
nepepbiBa cHayana noBTOPSIOT HUBENVMPOBAHWE Ha NOCNENHEN CTaHLMK, a B cnyyae
HEoBX0AMMOCTH - U Ha NpeanocneaHen. 13 cpaBHeHNs peaynbTaToB HUBENMPOBAHMS,
BbIMOJIHEHHOTO [0 U NOC/E NepepbiBa, yCTaHaABNMBAIOT, Kakasi napa KoCTbiNeil coxpaHuna cBoe
nepBOHaYaNbHOE MOJOXEHMNE MO BLICOTE, M OT HEE NPOAOXAOT HUBENVPOBAHUE AaNblUE.

KocTbinu cunTatoT COXpaHMBILMMM CBOE NEPBOHAYaNbHOE NONOXEHNE, ECNV NOJTyYEHHbIe A0 N
nocne nepepbiBa 3Ha4YeHUs NPEBLIWEHNIA HA CTaHLMK pa3nnyatoTcst He 6onee YeM Ha 0,7 mMm (14
neneHuii otcueTHoro 6apabaHa), a Mexay nepefiHei 1 3aaHel napamu KocTbinei - He 6onee
yeM Ha 1,0 MM (20 menexwii otcueTHoro 6apabara). B noacyeT npesbilweHUi No cekLmm
BK/II04AIOT HAbNOAEHUS, BBINMONHEHHBIE B IyUWMX YCNOBUSIX (MO YCMOTPEHWMIO ucnonHutens). B
cnyyae 60nblMX PACXOXAEHWI HUBENMPOBAHUE MO CEKLMM NepeaenbiBatoT, HaumHas ¢
MOCTOSIHHOr O penepa.

7.19. MocnepnoBateNbHOCTb HABNIOAEHNIA HA CTAHLMW NPY PaBOTE HUBENVNPOM C YPOBHEM
cnegytowas.

1. HanpasnstoT Tpy6y B CTOPOHY TOV peVikn, KOTOpasi Ha AaHHO CTaHumy HabnoaaeTcs
NepBoWi, 1 TIATENbHO NPUBOASAT NY3bIPbKN YCTAHOBOYHbIX YPOBHE (YPOBHSA) HA CepeavHy.

2. HaBopsaT Tpyby HMBeNMpa Ha OCHOBHYIO WKaNy Perku, HAXoASWeRcs Ha NPaBoOM KOCTbine
(koTopas cornacHo nyHKTy 7.12 fonxHa Habnoaatbes nepsoit); ctaest 6apabaH Ha oTcyeT 50,
BpalLEHNEM 31EBALIMOHHOTO BUHTA NPUBNMXEHHO COBMELLAIOT 1306paxeHuns KOHLOB Ny3bipbka
LIMNHAPNYECKOrO YPOBHS U AeNnatoT fanbHOMEPHbIE OTCYEThI MO TPEM HUTSIM.

3. BpalueHneM aneBaLMoHHOr0 BUHTA TOYHO COBMeELLatoT M306pakeHnst KOHLIOB My3blpbKa
YPOBHS: BpalleHMeM oTcHeTHOro 6apabaHa TOYHO HaBOASIT BMCCEKTOP Ha BvXaiWwmnii WTprx
OCHOBHOIA WKanbl PENKM 1 OTCYNTBLIBAIOT MO pelike n oTcueTHOMY 6apabaHy (40 Lenbix LeneHuin
ero wkanb).

4. HaBonsaT Tpyby Ha OCHOBHYIO LWKany BTOPOii Peiiki, CTOSIWER HA NPaBOM KOCThINE, U
BbIMOJ/HAIOT BCE NENCTBUS, yKa3aHHble B M. 2 1 3.

5. HaBonsaT Tpyby Ha AOMONHUTENBHYIO WKaNny BTOPOWN Perku;
CMelLaloT ypoBeHb BPALLEHWS 3/1eBaLIMOHHOIO BUHTA Ha YeTBEpPTb 060poTa;

CHOBa TOYHO COBMeELAIOT BpalleHeM 3/1eBalnOHHOro BUHTa Maoépaermn KOHLIOB My3blpbka
YPOBHS 1 BbINOMHAOT OCTanbHble AENCTBUSA, NePeYnCneHHbIe B . 3.

6. HaBogsT Tpy6y HMBENMpa Ha LONONHUTENBHYIO WKaNy NepBOii Pk, CTOSIWEN Ha NPaBOM
KOCTbINE, 1 Aanee OefiCTBYOT COrnacHo . 3.

7. MepecTaBnsioT penku Ha NeBble KOCTbINN U BEIMO/HAOT HabNoAeHNs B TOV Xe
nocnenoBaTenbHOCTU, Kak yKkasaHo B n. 2-6.

OTcyeT No perike HauMHalT He paHee YyeM yepes 30 ¢ Nocne OKOHYaTENbHOM YCTAHOBKN Peikin



Ha KOCTbIfIE U MONHOr0 YCNOKOEHNS Ny3blpbKa LIMANHAPUYECKOr0 YPOBHA HuBenupa. Ecnu no
CeKLMAM pacxoXAeHNsi 3HaYEHW NPEBbIWEHNA, NONYYEHHbIX U3 HUBENUPOBAHWS MO NPaBoi 1
NEBOW NIMHNSM, 0Ka3blBAlOTCS C OAHNM 3HAKOM, TO OTCHETbI MO PEKe BbIMOMHAIOT HE paHee Yem
yepes 40 ¢ nocne OKOHYaTENbHON YyCTAHOBKM YPOBHSA U PEKU, U3MEHSIOT NOPSA0K
HabnoaeHUi Ha CTaHLMK, HaunHas HabnoAeHNs Ha OLHON Nape CTaHLWiA C NPaBblX KOCTbINE,
a Ha 4pyrovi nape - ¢ nesbiX.

Pe3ynbTatbl HA6NOAEHUI HA CTAHLMW 3aNMCLIBAIOT B XYPHAN YCTAHOBNEHHOW (DOPMbI
(NpunoxeHwve 22) nnu BBOAAT B 3anomMuHatollee yCTPOMNCTBO peructparopa. Mpu npmssiske K
penepam B XypHane 0TMeyaloT, B KAKOM COCTOSIHUN HAXOANTCS BHeWHee ochopMneHne penepa,
1 yKasblBaloT BUAbI PAbOT, BbINONHEHHbIE MO €r0 BOCCTAaHOBNEHU0. KpoMe Toro, Npu npussiake
CH/MAIOT OTTUCKM C HOMEPOB MapOK.

7.20. Mpu paboTe HUBENMPOM C KOMMEHCATOPOM OTCYETbI MO pelike 1 0TcYeTHOMy 6apabaHy
(MMKpoMeTpy) AenaroT cpasy Xe nocne HaeeneHns Tpy6bl Ha peliky, KoTopasi CornacHo n.

7.4 nabnionaeTcs NepBoii, U NpUBELEHNS Ny3bipbka KPYrioro yposHs Ha cepeauHy. Mepen
0TCYeTOM He06X0AMMO yBeaNTbLCS, YTO KOMMEHCATOP HAaXOANTCS B paboyeM COCTOSHUM (ecnu B
none 3peHus Tpy6bl eCTb PUCKM, MOKa3blBatowwme paboyee NonoXeHe KoMneHcaTopa, To
1306paxeHne BepTUKaNnbHOM 1 CPEeAHEeN ropu3oHTabHbIX HUTEA AONXHbBI HAXOAUTLCS MeXAY
pvickamm). lNocnenosatenbHOCTb OTCHMTbIBAHNS NpuseaeHa B n. 7.19.

7.21. KoHTponb HabnioAeHUin Ha CTaHLUMU 3aK04aeTCst B CNeyiowWeM.

1. CpaBHUBAIOT 3HAYEHVS NPEBbIWEHNI U3 HAGNIOAEHUA N0 OCHOBHBIM N AOMNONHUTENbHBIM
wKanam peek; pacxoxaeHus He AoNXHbl 6biTb Gonee 0,5 MM (10 feNeHMin 0TCHETHOrO
6apabaHa). Ecnn xoTst 66l 04HO PacxoXAeHvie Nonyumnock 6onblue LONYCTUMOro, TO BCe
HabnoaeHUs Ha CTaHLMK NepefenbisaioT, NpeaBapuTeNbHO U3MEHMB BbICOTY HUBENWPA He
MeHee YeM Ha 3 cM.

2. CpaBHVBaIOT CPeAHNE 3HAYEHUS MPEBbILEHNS 334HEr0 NPaBOro KOCTbINSA Hal 3a4HUM
NEeBbIM M0 pe3ynbTaTaM HUBENMPOBAHUA HA AAHHOW 1 Npenblaylei CTaHumMaX (FAe 3TV KOCTbIN
66171 NEPeAHNMN); PACXOXAEHNS He ONXHbI 66T 6onee 0,7 MM (14 neneHuUit 0OTCYETHOTO
6apabaHa). Ecnu pacxoxaeHvie nonyumnocs 6onblue JONYCTAMOro, TO CHavana noBTopsitoT
Ha6moneva Ha npe,ubl,uymeﬁ CTaHuuun, a 3aTeM Ha ,ElaHHOVI; B 9TOM C/ly4ae nepsoHa4vasbHble
pe3ynbTaTtbl HabnoaeHUin B 06paboTky He MPUHMMAIOT.

7.22. KOHTpOnb HMBENNPOBAHUA NO CEeKUMN MeX Yy CMeXHbIMX penepamun 1 no y4acTky mexay
yHOaMeHTanbHbIMU penepamu COCTOUT B CefyoWeM.

1. Mocne BbINONHEHMS HMBENMPOBaHUA NO CekuMn B 04HOM HanpaeneHn CPaBHMBAKOT MeXAY
coboit nBa npesblWeHns, nony4ynswnecs no npaBon 1 neBoi nuHuaM. PacxoxneHue Mexay

2 MMVE i
HUMU He [ONXHO NpesblwaTb , Korga cpefHee 41Mcnio ctaHumn Ha 1K™ Xo[a MeHble

15 (nepsbiii cnyyan), n 3 MMVE , €C/1 CpefiHee YMCNo cTaHumii Ha 1 KM xoaa 6onbwe 15, a
TakXe npw HABENUPOBaHWUK B TPYAHONPOXOAUMbIX paioHax (BTopoi cnyyai), roe L - nnuHa
cekumm, KM.

Ecnn pacxoxneHune nony4ymnocb 6onble A0oNyCTUMOro, To HMBeNnMpoBaHMe No CeKuun B 3TOM
HanpasneHUn NoOBTOPAIOT.

B 06paboTky NpMHMMAIOT BCE 3HAYEHWS MPEBBILEHUS TOrAa, KOr fa NePBOHAYANbHBIE HE

” L)

pasnuuaioTcs Mexay cobov 6onee Yem Ha - ”MVE L1151 NepBOro cnyyas n 6 M”VE - ans
BTOPOro cnyyas, a NoBTOPHbIE C NepBOHaYaNbHLIMW HE Pa3NMYaIOTCS COOTBETCTBEHHO Gonee
yem Ha 3 MMVE nt MMVE . B npoTtrBHOM cyyae B 06paboTky MPMHUMAIOT 3HAYEHWNS
NPEBBILEHMNS N3 NOBTOPHOTO HUBENNPOBAHUS.

Mocne BbINONHEHUS HUBENVMPOBAHWS MO CEKLIMM B NPSIMOM 1 06paTHOM HanpaBneHnsx
CpaBHMBatOT Mexay cobol ABa CPeaHUX 3HAYEHNS NPEBbIWEHUS. PacxoxaeHne MeXay HMK

3 MMVE 4 MMVE

He 0O0JTIXHO npesbllaTb ANa NepBoro cny4vasa un - ANs BTOPOro cny4yas.

Ecnu pacxoxaeHue nonyunnocb 6onblue AoNyCTUMOro, TO HUBENVMPOBAHWE MO CEKLN
NOBTOPSIOT B 0HOM 13 HanpasneHuin. BoiGop HanpaeneHus AenatT ¢ y4eTOM CXOAUMOCTH
pesynbTaToB Mo NpaBoii 1 NEBOMN NNHUSIM. SIBHO HEYLOBNETBOPUTEBHOE 3HAYEHWE
npeBbiWweHns nckntoyaoT. OcTaslwmecs ABa 3HAYEHNS MPUHUMAIOT B 06paboTKy, eCivi OHU He
pacxoasTcs Mexay cobov 6onblue yKasdaHHbIX [OMYCKOB W MOMyYeHbl U3 HUBENVMPOBAHNS B
NPOTMBOMONOXHbIX HANPABNEHUSX.

B 06p860TKy BK/IIOYAOT BCE TPU 3HAYEHMSA MPEBbIWEeHNs Toraa, Korna nepsoHavyasbHble He

o 5
pacxoasTcs Mexay coboit 6onee yem Ha - MMVE - ans nepBoro cnyvasi u 6 “‘““‘VE - ans
BTOPOro Cry4asi, & MOBTOPHOE 3HAYEHWE HE OTANYAETCS OT KAaXA0r0 U3 NepBOHaYanbHbIX
6onee yem Ha * MMVE

Mpu 06paboTke cCHayana oCPeaHAIOT 3HAYEHUSI NPEBbILEHWIA 13 XO40B O4HOI0 HanpasneHns, a

3aTeM - 3 XO[,0B MPSIMOro U 06PaTHOroO HaNPaBNEHWUA.

Ecnun pe3ynbTaTbl NepBoHa4YanbHOro 1 NOBTOPHOIO HUBENNPOBAHNA HE YO0BNETBOPAOT
nepe4vyncneHHbiM TpeéosavaM, TO NepBoHa4YanbHble UCKNOYAOT N BbINONMHAIOT ele 04HO
NOBTOPHOE HMUBENMpPOBaHME B MPOTUBOMOJIOXHOM HanpaeieHUu.

2. Mocne BbINONHEHUS HABENMPOBAHMS MO Y4YaCcTKy MEXAY PyHAAMEHTaNbHbIMU penepamu
CpaBHMBatOT MeXay CoBOoM 3HAYEHMs MPEBbILEHNIA MO NPaBOW U NTEBON NUHWSIM, @ TaKXe
3HaYeHVst NPEBbIWEHUS U3 HUBENMPOBAHWS B MPSIMOM M 06pPaTHOM HanpaBieHNsIX.
PacxoxaeHns Mmexay cCOOTBETCTBYHOWMMI 3HAYEHVSMN NPEBbLIWEHUS MO YYaCTKy HE AOMXKHbl
6bITb CBbILE AOMYCKOB, yKa3aHHbIX B M. 1. B npoTuBHOM cnyyae Ha nocneayowyx yqactkax Ans
ocnabneHns BANSIHUS CUCTEMATUYECKMX MOTPELLHOCTEN BBINMONHSIOT TpeboBaHus,
npveeneHHble B n. 7.19.

7.23. o mepe 3aBepLIeHNst HUBENMPOBAHNS NO CEKLIMSIM U y4acTKaM perynsipHo COCTaBNSoT
BEOMOCTb NPEBbILEHN YCTAHOBNEHHOW (DOPMbI (MpUnoxeHue 23).

7.24. TonpaBky B MPEBLIWEHMUS MO CEKLIWSIM 32 CPEHIO ANVHY MeTpa KOMMNEKTa peek BBOAAT
no peaynbTatam aTanoHNpoBaHns peek Ha komnapartope MK-1, ucnonbays dpopmyny

8h=(L,—1000.0) <k



L
roe “F- -cpefHssa ANvMHA MeTpa KOMMNeKTa peek B MM;
h- npesbllleHne B MeTpax.

KpoMe Toro, B MpeBbIWEeHMUs Mo CEKLMSIM BBOAST NOMPABKMW 3@ pasnuuve TeMnepaTypbl peek npu
3TaNOHUPOBAHUM HA KOMMapaTope ¥ HYUBENUPOBaHWM (MPUNOXeHWe 22). Monpasku B 3HAYEHUs
NPEBBIWEHMNI, NONYYEHHBIX U3 HABENMPOBAHUS B NMPSIMOM 1 0BPaTHOM HanpaBneHUsIX,
BbIYVCNSIOT OTAENBHO N0 POpPMyne:

S=otb)h

a

roe ® - cpenHuii KOa PULIMEHT NMHERHOTO paclMpPeHnst peek, NPUHUMAaEMBbI (eCnu He

210°° .5 _
BbINO/IHEHO CrieunanbHOe onpeaeneHre aToro K03 MULMEHTa) PaBHbIM ;

TemnepaTtypa peek Npu STanoH1POBaHUY;

B cpenHee 3HayeHne Temnepartypbl BO34yxa Npy HUBENMPOBaHWK; h - NpeBbIWeHNs No
cekumu, M.

Mpm paboTe perikamy ¢ TepMoaaTYVKaMy NONPABKK ONPELENSIOT MO POpMy e
8,=ho(d—1) = ) Tx oAz
& . 7 peian: 211
roe ™ -cpenHss Temnepatypa MHBApHOW NONOCHI 3aAHE peiku; - CyMMa OTCYeTOB No
OCHOBHOW LWIKasne nepenHen penku, m;

Ar=g] -5}
%r
roe - cpefiHee 3HayeHve TemnepaTypbl MHBAPHOW NOMOChI NepefHeln penku.

8. HneenuposaHue Il knacca

8.1. Hmsenmposaume Il knacca nNpon3BoLAT B NPSAMOM U OépaTHOM HanpasneHnax rno KoCTbiNnsam
UK KonbsaM. HabnioaeHms Ha CTaHLMM BbIMOHSIOT CNOCOBOM "CoBMeLLeHNS".

8.2. HusenuposaHue Il knacca BbINOMHAT HUBENMPAMU C NI0CKO-NapannenbHol NAacTUHKOM,
KOHTaKTHbIM YPOBHEM VN KOMMNEHCATOPOM, KOTOPbIE YAOBNETBOPSIOT CNeAyoWwmM
Tpe6oBaHVSIM, N3NI0XEHHBIM B pasaene 21.

MN306paxeHne KOHLOB My3bipbKa KOHTAKTHOTO YPOBHS [OMXKHO GbiTh NEPeAaHo B None 3peHuns
Tpy6bI.

Mpu HnBenuposaHum Il knacca npumeHsioT HuBenupbl H-05, Ni-002, Ni-004, Ni-007 unu um
PaBHOLIEHHBIM MO TOYHOCTU NPMBOPaM 1 WTPUXOBbLIE UHBAPHbLIE PEVKU.

Mo yKasaHuto Pocn(apTorpaq:»MM MOryT NPUMEHATbLCS ApYyrue Tunbl HUBENNPOB, Npolwenwne
cepTmdurKaumio Ha CoOoTBeTCTBME TpeﬁoBaHl/lSlM HacToswewn NHCTPYKUNN.

8.3. OWwmnbKM METPOBLIX MHTEPBAIOB LWKaN W BCE WKasbl IHBAPHO Perku Npy HUBenuposaHu |I
Knacca gonyckatoT Ao 0,20 MM, Npy HUBENMPOBaHUN B FOPHbIX parioHax - Ao 0,10 MM.

[ns npuBA3Ky K CTEHHBIM MapKam NprYMEHSIOT NOABECHYIO Peiiky C TakMMM Xe WKanamu, Kak n
Ha OCHOBHbIX peiikax. Hynb Ha NoaBecHOM peike LONXeH ObiTb COBMELLEH C LLEHTPOM
OTBEPCTUS AN WTUTa, Ha KOTOPbIA NOABEIWMBAIOT PEKY K CTEHHOW Mapke.

8.4. MNpu HNBENMPOBAHMM B MPSIMOM HanpasneHuy (MpsIMoii Xo) NopsiAoK HabnoaeHW  Ha
cTaHuuy cnenyowmn.

HeyveTtHas ctaHums YeTHas ctaHums
1. OTCYeT No OCHOBHOIA WKane nepenHe
pevikn

1. OTCYeT NO OCHOBHOM WKane 3afHei penku

2. OTCYeT NO OCHOBHOWA WKane nepeaHei o L
2. OTCYeT N0 OCHOBHOW WKane 3afHen peviku

peikn

3. OTCYeT No [ONONHUTENbHON WKane 3. OTCYeT No AONONHUTENBLHO WKane 3aaHew
nepenHen penku pevikn

4. OTCYeT No JOMNONHUTENbHOMN WKane 3aaHei (4. OTcyeT No LONONHUTENbHOM WKane

peikn nepenHen penku

Mpw HUBENMPOBaHWUM B 06paTHOM HanpaeneHun (obpaTHblii xoa) HabNoaeHNs Ha HeYe THbIX
CTaHUMSIX HAYMHAIOT C NepeaHe perku, a Ha YeTHbIX - C 3aHeN.

85.B NPSAMOM U O6paTHOM HanpaBneHunsax HNUBeNMpoBaHMe BbINONHAKOT, Kak npasunno, no ofHoW
N TOW Xe Tpacce 1 no nepexonHbIM TOYKaM OL4HOro 1 TOro Xe Tuna; 4yucno CTaHUuii B cekumm
AenaktT YeTHbIM N OAVNHAKOBbIM.

Ha Bpems nepexona HabnoaTens Ha CnefytoLuyto CTaHLMIO NEPEAHIOI0 PEViKY CHUMAIOT C
KOCTbINS.

8.6. Mpu nepemeHe HanpaBneHns HUBENNPOBAHUSA PEKN MEHSIIOT MECTaMu.

8.7. Mo Kax Ao cekLmn HUBENMPOBaHVE B NPSIMOM M 06paTHOM HanpaBNEHWSIX BbINMONHSIOT, KakK
npasunno, B pasHble NonoBuHbl AHS. C MEHbLLEN CTPOrocTbio 3T0 TpeboBaHve cobnopatoT
0CEHbI0, @ TaKXe B MAaCMypHYI0 AUTENbHYIO Noroay.

8.8. HusenvposaHme BLINONHAIOT yyacTkamu B 25-30 kM no cxeme "Bocbmepka” (n.7.9). B
0TAeNbHbIX CNyYasix ANvHa y4acTka MoXeT ObiTb YBeNMYeHa Umn yMeHbleHa.

8.9. HopmanbHas anuHa nyya BuavnpoBaHus - 65 M. Ecnu ysenvnyexune 3pnutenbHoii Tpybbl He

meree
[o 75 M.

nycnosusa onsa HabnoaeHwni 6Hal'0ﬂpl/|$1THbl, paspelwaeTca yBennunTb ANNHY nyda

Mpw pa6oTe HuBenvpom Ni-007 MakcumanbHasi 4nvHa nyya BU3MpPOBaHWS - 50 M.



8.10. BbicoTa ny4a BU3NpOBaHNS HaA NOACTUNAOWEN MOBEPXHOCTHIO AOMNXKHA ObiTb HE MEHee
0,5 M. B 0TAenbHbIX Cnyyasx npy AnvHe nyya BuanpoBaxmns 4o 30 M paspelaeTcs BoINONHATb
HabMoaeHNs Npy BbICOTE Nyya BU3UposaHus 6onee 0,3 M.

8.11. B cpeHUX W I0XHbIX WMPOTax HabMioAeHNs BbINONHSIOT B YTPEHHWE U MOCNEN0NYAeHHbIe
nepuoabl, NPUYEM HAYMHAIOT UX MPUMEPHO Yepea nonyaca nocne Bocxoaa conHua v
3akaHumBaloT NpnénmanTensHo 3a 30 MyH Lo 3axona.

He paspelwaeTcs BbINONHATL HABNIOAEHNS:

npwv KonebaHusax n306paxeHnii, 3aTpyoHAOWMX TOYHOE HAaBeaeHMe BUCceKTopa Ha WTprx
peiiku, 1 "nnasawowmx” n306paxxeHusx;

CUNBbHOM 1 NOPbLIBUCTOM BETPE;

CUNbHBIX U CKa4YKooBpa3HbIx konebaHUsx TEMNepaTypbl BO3ayXa 1 aHOManbHO GbICTPbIX
0JHOCTOPOHHUX €€ U3MEHEHNSIX.

8.12. HuBenup ycTaHaBnuBaloT B TEHW Ha WTATUB 3a 45 MWH [0 Hayana HabnoaeHuin ans
NPUHATUA UM TemMnepaTypbl BO34yxa.

Bo Bpemsi HabNOAEHWI HA CTaHLMM HUBENUP TWATENbHO 3aWMILAIOT OT COMHEYHbIX Ny4ent
30HTOM ¢ 6enoii NoAKNaAKOM, a NPU NepeHOCKe C 0AHON CTaHLMN Ha APYTYIO - MPOCTOPHbLIM
4ex/IoM U3 NNoTHoM 6enoi MaTepuu.

Yepes kax/ble 4Be CTaHLMM TEPMOMETPOM-NIPALIOM U3MEPSIIOT TeMNepaTtypy Bo3ayxa Ha
BbICOTE HMBENMPA.

8.13. PacCTosiHMS OT MecTa yCTaHOBKM HUBENMpa A0 PEEK U3MEPSIIOT TOHKWM CTaflbHbIM TPOCOM
WNW CTanbHON NeHTON (PyneTkoi). Vicnonb3osaTb ANS 9TOro AanbHOMEP HUBenmpa
3anpeuaercs.

HepaBeHCTBO paccTosiHWiA OT HUBEIMPA 4O PEEK Ha CTaHUMK AonyckatoT He 6onee 1 M.
HakonneHue aTux HepaBEHCTB MO cekumn paspeliaeTcs He 6onee 2 M.

8.14. KocTbinu 3ab1BaioT B NAOTHBIA FPyHT. Mpy HUBENMPOBaHMM NO NONOTHY XeNe3Hoi
Ll0poru He paspeluaeTtcst 3abveath KocTbinn B 6annact. Ecnu rpyHT Ha 6poBke unm Mexay
nyTSAMU PbIX/bIA UK 3acbinaH WwebHeM 1 Wnakom, To JornyckaeTcs 3abusaTb cneumanbHble
KOCTbINN B WNanbl.

Mpu HMBEMPOBAHMM MO KAMEHWNCTOMY MM OYEHb MAIOTHOMY, @ TakXe Mep3noMy rpyHTy,
LienecoobpasHo Mcnonb3oBaTb KOCTLIMN ANVHON 15-20 CM 1 TONIWMHOW [0 3 CM, MO MSTKOMY U
BIaXXHOMY FPYHTY - IePeBAHHbIE KOMbs C rBO3ASMU B TOPLAX UMW KOCTbINN annHon 40-70 cm
(pwc. 25). Mpw HMBENMPOBaHUM B 06PATHOM HanpaBneHUn KoNbs NoabusatoT.

Perikun yCTaHaBNMBaAKOT Ha KOCTbI/Ie B OTBECHOM MOJIOXEHNU N0 YPOBHIO U yaepXueatoTt
nognopkamu.

8.15. Mpu nepepbisax B paboTte HabnoaeHUs, Kak Npaeuo, 3akaH4mBatoT Ha NOCTOSHHOM
penepe. Pa3pelaeTcs Takxe 3akaHuMBaTb HabMOAEHNS HAa TPEX KOCTbINSAX (ABE CTaHLuu),
3abuThix B HO 5iM rny6uHoi 0o 0,3 M. HuBenuposaHve Ha 06erx CTaHLMSX BbIMOMHSIOT Mo
06bI4HOV MpOrpamMMe, a 3aTeM KOCTbINM MOKPBIBAIOT TPaBoW v 3ackinatoT 3emneii. Mocne
nepepbiBa NOBTOPSIOT HUBENVMPOBAHWE HA NOCNEAHEN CTAHLWW, @ B CNy4ae HEOBX0AMMOCTY - 1
Ha npeanocneaHen. /13 cpaBHeHWs pe3ynbTaToB HUBENMPOBAHUS [0 U NOC/E Nepepbisa
YCTaHaBNMBAIOT, KAKOM KOCTbINIb COXPaHWI CBOE NepBOHAYANbHOE NONOXEHUE, U OT HETO
NPOAONXKAIOT HUBENMPOBAHUE fanblue.

KOCTbINM CYMTAIOT COXPaHUBLLMMI CBOE NEepBOHaYanbHOe MON0XeHWe, eCnu NofyyYeHHble 40 U
nocne nepepbiBa 3HAYEHUS MPEBBIWEHUS HA CTAHLMW pa3nuyatotcs He 6onee yem Ha 1 MM (20
neneHui 6apabaHa). B noacyeT NpeBbilWeHii No CEKLMM BKNOYAIOT HABMoAeHNS,
BbIMOMHEHHbIE B NTy4WMX YCNOBUSIX (MO YCMOTPeHMio ucnonHutensy). Mpu 6onbwem pas3nuymm
HUBENMPOBaHWE MO CEKLIMM BbIMONHSIOT 3aHOBO, HAYMHAS OT MOCTOSIHHOrO penepa.

8.16. MocnenoBateNbHOCTb HAGNIOAEHWIA HA CTAHLIMW HUBENUPAMM C YPOBHEM ClEAytowast.

1. HanpaensitoT TpyBy B CTOPOHY TOii pEiik1, KOTOpas Ha AaHHO CTaHLmm HabnonaeTcs
NepPBON, 1 TWATENbHO NPUBOAST My3bIPbKN YCTAHOBOYHBIX YPOBHEN (YPOBHS) HA CEPEAVHY.

2. HaBopsaT Tpyby Ha OCHOBHYIO WKany Toi peiiku, KoTopast LONXHa HabnoaaTLCs NepBoii.
BapabaH HuBenvpa ctasaT Ha oTcyeT 50. BpaweHvem anesaumoHHOro BUHTa NPUBANXEHHO
COBMeLLatoT 1306paxxeHst KOHLIOB My3bipbKa YPOBHS; [eNnaloT AanbHOMEPHbIE OTCYEThI N0
BEPXHEN N HUXHEN HUTAM.

3. BpalueHneM aneBaLMoHHOr0 BUHTa TOYHO COBMeELLatoT M306pakeHnst KOHLOB My3blpbKa
YPOBHS; BpaleHneM 6apabaHa TOYHO HAaBOAST BUCCEKTOP Ha BANXKaWWLNA WTPUX OCHOBHOW
LKanbl; AenatT oTCUEThI Mo peiike 1 6apabaHy ([0 Lenbix AeNeHnit ero wkanbi).

4. HaBonAaT Tpyby Ha OCHOBHYIO WKany BTOPOIi Peiiki; BEIMOMHSIIOT BCE AECTBUS, yKadaHHble B
n.2un3.

5. HaBonaT Tpy6y HAaBOASAILMM BUHTOM Ha LOMOHWUTENbHYIO WKany BTOPO Peiku; cMewwaoT
YPOBEHb MOBOPOTOM 3/1EBALIMOHHONO BUHTA Ha YeTBEPTb 060p0Ta; BpaLEHUEM 3NeBALMOHHOIO
BMHTA CHOBA TOYHO COBMELLAIOT KOHLIOB My3blpbKa YPOBHS U BINONHSIOT OCTaNbHbIE LEeACTBUS,
nepeyncneHHole B n. 3.

6. HaBonsaT Tpy6y Ha LOMONHUTENbHYIO WKaNy NEPBOM Periku 1 AeiCTBYIOT CornacHo n. 3.

OrtcyeT no pe|7|Ke Ha4yMHaKT Nocne NONHOro ycrnokoeHmnsa nysblpbka UMNNHOPUYECKOro YpoBHSA N
He paHee 4eM Yepes NoJIMUHYTbl Nocnie YCTaHOBKN pe17|K|/| Ha KoCTblne.

Pe3ynbTatbl HAGNOAEHWIA HA CTAHLWM 3aNUCHIBAIOT B XypHaN YCTAHOBNEHHOI (POPMbI
(NpunoxeHvie 24) Ny BBOAST B 3anoMuUHalolee yCTPONCTBO peructparopa. Mpu npussiake K
penepam B XypHane 0TMEYaloT, B KAKOM COCTOSIHWM HAXOANTCS BHELWHEE OCPOPMNIEHNE penepa
1 yKa3blBatoT Bubl PaboT, BbINONHEHHbIE MO €r0 BOCCTAHOBNEHMIO. KpoMe Toro, npu npuesiake
CHUMAIOT OTTUCKM C HOMEPOB MaPOK.

8.17.Mpmn paboTe HMBENMPOM C KOMMEHCATOPOM OTCYEThI MO perike 1 oTcueTHoMy BapabaHy
(MMKpOMETpY) LienatoT cpasy Xe nocne HaBeAeHus TpyObl HA PeriKy, KOTOpas CornacHo .



8.5 nonxHa HabnofaTbCst NepBO, ¥ NPUBEAEHNS NYy3bipbKa YCTAaHOBOYHOTO YPOBHS Ha
cepenuHy. MNepen oTcyeToM He06X0AMMO YBEANTLCS, YTO KOMNEHCATop HaXoANTCs B paboyem
cocTosiHuu. MocnefoBaTeNbHOCTb OTCYUTBIBAHNS yKa3aHa B n. 8.17.

8.18. Ha kaxaoi cTaHLmMm1 NOACYNTLIBAIOT 3HAYEHUS NPEBbIWEHNS MO HABMIOAEHNSIM OCHOBHBbIX
1 NOMOMHNTENbHbIX WKan peek. PacxoxaeHns Mexay NpeBbileHNSIMA 1 Pa3HOCTb BbICOT Hynei
Ppeek, BbIYMCNIEHHAS 1 NOMTyYeHHAs U3 UCCNENOBaHWIA, He fonXHa bbiTb 6onee 0,7 mm (14
nenenHui 6apabaHa). Ecnu pacxoxaeHue nonyuunocb 6onee [onycTMoro, To Bce
Ha6m0ﬂeHVl5| Ha CTaHuunu nepenenbiBatoT, NpeaBapuTeibHO N3MEHUB MOJI0XEeHNe H1uBenupa no
BbICOTE HE MeHee YeM Ha 3 cM.

8.19. KOHTpONb HMBENMPOBAHUS MO CEKLIMM MEXAY CMEXHbIMI Penepamm 1 no y4acTky Mexay
(pyHOaMeHTanbHbIMY penepamm 3aknio4aeTcs B CNeayowem.

1. Mocne BbINONHEHNS HMBENNPOBaHUA NO CEeKUMAM B MPSAMOM N OGpaTHOM HanpasneHnax
CpaBHMBAOT MeXny coboi1 iBa 3HaYeHNs npeBblWeHns;

5
pacxoxaeHne Mexay aTMM 3HaYeHUSAMIN He AONXHO bbiTb Bonee - MMVE , eCnn cpeaHee

4ncno cTaHumin Ha 1 kM xoa meHble 15 (nepsbiit cnyyan) u 6 MMVE - Korga cpefHee 41cno
cTaHuwmii Ha 1 kM xopa 6onblue 15, a TakXe Npu HUBENMPOBaHWW B TPYAHOMPOXOAUMOM panioHe
(BTOPOIWA Cnyyait).

Ecnu pacxoxaeHue nony4nnocb 60/blie JOMYCTUMOrO, TO HUBENIMPOBAHWE MO CEKLNN
NOBTOPSIOT B OAHOM 13 HAaNpaseHuN.

$IBHO HEYnOBNETBOPUTENBHOE 3HAYEHWNE NPEBbIWEHNS UCKMoyatoT. OcTaBWMeCs [Ba 3HAYEHNS
npvHUMaloT B 06paboTKy, eCNn OHW He PacxXoAsiTca Mexay coboii 6onblue yKazaHHbIX [Onyckos
1 NONyYeHbl U3 HUBENMPOBAHWS B MPOTUBOMONOXHbIX HANPABNEHNSIX.

B 06pa60'n<y BK/NIOYAOT BCE TPU 3HAYEHMA MPEeBbllWeHnsa Toraa, Korna nepsoHavyasbHble He

pacxonatcs Mexay coboi 6onee Yem Ha 8 MMVE LLNsi NepBOro cnyyas n 10 MMVE - ons
BTOPOro Cry4asi, & MOBTOPHOE 3HAYEHWNE HE OTIMYAETCS OT KaXA0r0 U3 NEPBOHAYANbHBIX
6onee uyem Ha b MMVE

Mpu okoHYaTenbHoit 06paboTke CHaYana oCPeAHsIOT 3HAYEHNS NPEBbILEHNS U3 XOL0B O4HOTO
HanpaeneHus, a 3aTeM - 13 X040B MPSIMOro U 06paTHOro HanpaeneHu.

Ecnu nepeoHa4vanbHble N MOBTOPHbIE 3HAYEHUA NPEBbIWEHUA HE YAO0BNETBOPAIOT
nepe4vyncneHHbiM TpeéOBaHVIS'IM, TO NepBOHA4YabHble UCKNHOYAKT N BbINONMHAIOT ele 04HO
NOBTOPHOE HMUBENNPOBaHME B MPOTUBOMOJIOXHOM HanpaBneHuu.

2. [Mocne BbINONHEHNS HUBENMPOBAHWS MO Y4acTKy MeXy ddyHAaMeHTanbHbIMU penepamu
CPaBHMBAIOT 3HAYEHWS NMPEBLIWEHMS, NONYYMBLIMECS N3 HUBENIMPOBAHUS B MPSIMOM 1 0BpaTHOM
HanpaeneHusx. HopmanbHoe pacxoXAeHre Mexay aTUMN 3HAYEHNSAMU He AONXHO BbITb

5
6onbue - M”Vf [N nepsoro cnyyasi u ”MVE - NSt BTOPOro.
8.20. Mo Mepe 3aBepLUEHNS HUBENMPOBAHWS MO CEKLIMAM 1 yyacTKaM perynsipHo CoCTaBnsoT
BEAOMOCTb NPEBbIEHN YCTaHOBNEHHOR POPMbI (MprnoxeHue 25).

8.21. MonpasKku B MPEBbILEHUS MO CEKLIMSM 3a CPEAHIO ANVHY METPA KOMMNEKTa peek BBOAST
o pe3ynbTaTam aTanoHUPOBaHUs peek Ha komnapatope MK-1.

Monpasku B NpeBbilWeHNs MO CeKUMsIM 3a pasnnyne TemnepaTypsl peek npy aTanoHNpoBaHn 1
HVBENMPOBaHNV BBOAAT B COOTBETCTBUM C M. 7.32.

9. CBA3b NMHNIN HUBeNnpoBaHuaA | n
KJlacCoB

9.1. CBS3b NPOKNaAbIBAEMbIX NMMHWIA HUBENUPOBAHMS | 1 Il KNACCOB C CYWECTBYOWMMA NUHASIMU
BbIMOJIHSIOT B COOTBETCTBUM CO CXEMOIA, YKa3aHHOM B NPOEKTE U YTOYHEHHOM NpU
pekorHocumposke. Mpu 3ToM 0C060€ BHUMAHME YAENSIOT OMO3HABAHWIO, OLIEHKE CTaBUNbHOCTH
PEenepoB Ha MECTHOCTY U TIWATENbHOI NMPOBEPKE X HOMEPOB.

9.2. Mpwu cBA3n NnHWIA | 1 Il KnaccosB KOHTPONbHOE HUBENMPOBAHWE MO CEKLMK CYLeCTBYOWen
JIMHAW BLIMOMHSIIOT B MPSIMOM 11 06PaTHOM HarpaBneHusx.

9.3. Mpu KOHTPONBHOM HUBENVPOBAHW LONYCTUMbIE PACXOXAEHNS MEXAY PaHee 1 BHOBb
onpeneneHHbIMY 3HaYEHNSMY NPEBbILEHWI NOACHNTHIBAIOT N0 (DOPMYyNaM:

6 MMVE - ONs CBA3W NHWMIA | knacea;

9 MMVE - ons ces3u nuHunia Il knacca nnm | m Il knaccos.

B cnyyae 60MblWmMX pacxoXaeHuini HeOBXOAMMO YCTaHOBUTL NMPUYMHBI 3TUX U3MEHEHUI,
MCnonb3ys ANS aHanu3a faHHble MOBTOPHOMO HUBENMPOBAHUS U KapTbl COBPEMEHHbIX
BEPTUKA/bHbIX OBVXEHWUA 3eMHO NOBEPXHOCTW. Ecnv NpnynHomn 60NbWMX PacXoXAeHWi
SBNSAIOTCA CE30HHbIE ABUXEHUS PENEPOB, TO BbINONHAIOT KOHTPONbHOE HNBENUPOBAHNE NO
cnepytowei cekumm.

9.4. Korpa B y3ne CBA3M 3a10XEH HOBbIA PyHOAMEHTaNbHbIA penep, To K HeMy NPUBS3bIBAIOT
6nuxarniwve penepbl BCEX CYLECTBYOWMX IMHIR.

10. Ocobble cnyvyan HuBenuposaHusa | n ll
KJ1aCCOB

10.1. HuBenmpoBaHue Yyepea BOAHbIE NPENSTCTBUS WipUHO 6onee 150 M HamevatoT B
Hambonee y3knx MecTax ¢ 04HO06pa3HbIMU B TOMOrpadyeckom oTHoweHun 6eperamu. Mpu
BO3MOXXHOCTU NCMOMb3YIOT OCTPOBA 1 OTMEeNH. BbicoTa nyya Bu3ampoBaHus Ha BOLOW AOMXKHA
6biTb He MeHee 3 M. [1n5 3TOro UCMoNb3YIOT MOBbIWEHUS MECTHOCTY UM COOPY XatoT
[lepeBsiHHble WTaTuBbl. Jly4y He 4ONXEH NPOXOAUTb Had 3apOCNAMM, OCTPOBAMM 1 OTMENSAMU.



MeTon nepenayv BbiCOT yCTaHaBNMBAKOT MO pe3ynbTaTtaM PEKOrHOCUMPOBKU.

10.2. Y HMBENMpA, NpeiHA3HAYEeHHOr0 415 HUBENMPOBAHWS Yepe3 BOAHbIE NPEnsTCTBUS, 40
Hayana nonesbix PaboT NcCnenytoT X04 POKYCUPYIOWEN NNH3bI. HenpasunbHOCTL xoaa

o 5
(hOKyCUpYIOWEit NMH3bI He AONXHA npesbiwath =05 MM (npunoxerue 11).

3a oavH-aBa AHA Ao nepenayv BbiCOTbl YHepe3 BOAHOE NPenAaTCTBNE HUBENNP TWATENbHO

. 2-_3M
BbIBEPSIOT. YTON | CBOAAT K MUHUMYMY (2-3") 1 ONPEeAEnsIoT eXefHEBHO [0 1 nocne
HUBENMPOBaHWS Yepe3 NPensTCcTBME. 3anpewaeTcs UCNPaBASTb YroN i B AeHb HUBENMPOBAHUS
yepes npensTcTame.

10.3. HuBenunpoBaHvie Yepe3 NpensiTCTBYS BbINOMHAOT B Hanbonee GnaronpusTHoe BpeMs.
Jlyywwie ycnoeus 6biBatoT B NacMypHble 1 06nayHble LHU C He3HauUTeNbHbIMU KonebaHusiMmu
TeMmnepaTtypbl U C He6OMbLWMM BETPOM; B TaKue AHU MOXHO paboTaTb B ntoboe Bpems. B
CO/HEYHbIE [HN HMBENVPOBaHVE HEOOXOAMMO HAuMHATL Yepesa TpU Yaca nocne Bocxoaa u
npekpawarb 3a Tpu 4aca 10 3axo4a Co/Hua.

10.4. HuBenupoBaHve Yepe3 NpensiTCTBYS WUPUHOMA [0 150 M BbINONHSAOT AByMs cnocofamu.

Puc. 20. Cxema HUBEIU-
POBAHUS YE€PE3 IIPEIISIT-
CTBHE
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Puc. 21. Cxema HuUBenUpPOBaHUS Yepe3 MPEMATCTBUE IPU
HaIIMYUH ocTpoBa (a) v MenH (0)

1. Ecnu ecTb BO3MOXXHOCTb YCTAHOBWTb HUBENVP W PEKM TakuM 06pa3om, 4Tobbl oba nyya
BU3MPOBAHWS NPOXOANNMN B OANHAKOBbIX YCNIOBUSX HAL MOBEPXHOCTbIO BOAbI (puc. 21), TO
HUBENNPOBAHWE BbINOMHAOT 06bIYHBIM CMIOCOBOM, COBMI0AAsS PABEHCTBO PACCTOSIHNA OT
HVBENMpa A0 3afHel 1 nepeaHelt peek.

HuBenvpoBaHvie Yepes NpensTCTBMe aTUM CNOCO6OM OTIMYAETCS OT 0ObIYHOrO HUBENVMPOBAHWS
Ha CTaHLMK TEM, 4TO BMECTO OJJHOTO HAaBELEHUS 1 OTCHeTa Mo KaxX o WwKane pekn npu
nomoluy 6apabaHa LeNaAloT TpY, a 3aTEM N3 HUX BbIYUCTISIOT cpeaHee. PacxoxXaeHve Mexay
0TCYeTaMM Ha OLIVH 1 TOT XXe WTPUX peiiku JonyckaoT Ao 20 Aenexun 6apabaHa. OcTanbHble
LOMYCKU Ha CTAaHLMWN OCTAIOTCS TE XE, YTO W NP 06bIYHOM HUBENMPOBAHUM COOTBETCTBYIOWETO
Knacca.

B o6paTHOM X04€e HVMBENMPOBAHWE Yepe3 NPensTCTBIE BbIMOMHAIOT B APYrYIO NOMOBUHY AHS.
[Mpumep 3anuncu B XypHane nokasaH B NpunoXxeHun 26.

3707 cnocob NPUMEHSIOT 1 NPY HUBENMPOBaHWUU Yepes3 NpenaTcTems wupnHoi oo 300 M, ecnn



Ha cepeliMHe PeKn MMeeTCsl OCTPOB, NMO3BONSAIOIWMIA YCTAHOBUTL HUBENUP Ha cepelmnHe
NpensTCTBYS Tak, 4ToBbl paccTosHWS Ao peek Bbinn oanHakosble Ao 150 M (puc. 21).

2. Ecnu Henb3s ycTaHoBUTL NMpuBop 1 peiiku, Kak ykasaHo Ha puc. 20, TO H1BENMpoBaHue
yepes NpensaTCTBUS WMpUHOW 10 150 M BBIMONHSIOT ¢ 060X 6eperos (puc. 22) No MeToAuKe
nepsoro crnoco6a; Npu aToM oAuH nyy ByAeT NPOXOAMTb HaL BOLOW, & BTOPOI - Han 6eperom.

3HayeHNs NPEBbLILEHNS U3 HUBENMPOBAHWS C Pa3Hbix 6eperos MoryT pasnnyaTbest 40 10 MM.

lMpumep 3anuncu 1 BIYUCNEHWIA B XYpHaNe NpueeaeH B NnpunoxeHun 26. lNMpu HuBennposaHum
yepes NpensTCcTBus 0601MK CNOco6aMm PEKOMEHYETCS NPUMEHSTb OHO-LIKANbHbIE PEKN CO
WTPUXaMM TONWWHO 3 MM. MpKn 3TOM NopsaoK paboTbl HAa CTAHLMM CNEYOWMIA.

HueenuposaHue | knacca (HeyeTHas ctaHums):
OTCYeT MO NpaBovi 3afHeN pelike;

OTCYeT MO nepeaHei Npasoi peike;

nepecTaHoBKa peek Ha NeBble NepexofHble TOUKN;
OTCYeT Mo nepeaHei nesomn perike:

OTCYeT MO NIeBON 3afHei pelike;

N3MEHEHMe NOoN0XeHNs HUBENMpPa no BbICOTE;
OTCYeT MO NeBOW 3aaHel peiike;

OTCYeT MO nepeaHei neson perike;

nepecTaHoBKa peek Ha Npasble MEPEeXOAHbIE TOHKU;
OTCYeT MO nepeaHei Npasoi penke;

OTCYeT Mo NpaBow 3afHeNn perke.

Ha yeTHbIX cTaHuusix HaBNIOAEHUS HAYMHAIOT C NEPESHENR Perku.
HueenuposaHxue Il knacca:

oTCYeT Mo 3afiHei peiike;

OTCYeT Mo nepenHel peiike;

N3MEHEHVE NOMOXEHNS HABENMPA MO BbICOTE;
OTCYeT Mo nepenHe peiike;

OTCYeT Mo 3aAHen penke.

B o6paTHOM Xx04€ HUBEMPOBAHME Yepes3 NPensTCTBS BbINOHSIOT N0 3TOi XXe nporpamme, HO
B APYryto MONOBUHY AHS.
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Puc. 22. Tlepenaya BBICOTBI U€pE3 BOAHOE
MPEenATCTBUE WUPUHOK 150 M BTOPBIM CIOCO-
ooM
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Puc. 23. Tlepenaua BbICOTHI Uepe3 BOAHOE NMPENATCTBHE
mupuHo# 6osee 150 m:

1 — nocmosmnnvtit penep, 2 — epemennulii penep;

3 - Husenup

10.5. HuBenmpoBaHue yepea npensiTcTBus WipuHoi 6onee 150 M NPOU3BOAST, Kak Npasuno,
0J[lHOBPEMEHHO C ABYX 6eperos Mo AByM CTBOpPaM (puc. 23) C UCMONb30BaHWEM [iBYX HUBENNPOB
1 IByX KOMMNNeKToB peek. MNpesbileHne Mexay penepamm Ha o6omx 6eperax onpeaensior
cpasy Ans npsiMoro xona v obpatHoro. PaboTy BbINOMHSAOT NOL PyKOBOLACTBOM HavyanbHMKa
napTuv, FNaBHOTO UHXEHepa MK HavanbHVKa 3KCneanumnn.

10.6. Ha o6owx Beperax npenstcTeus wupnHoi 6onee 150 M He MeHee YeM 3a AeHb A0
HUBENNPOBAHUSA Ha Tpe6yeMb|x PaCCTOAHUAX OT 3aN0XEHHbIX PEnepos 3abusatot AepeBsAHHble
KONbS ANs NOCTaHOBKM peek 1 wraTneoB. Konbs 3abusatoT Ha 10-20 CM HYXe NOBEPXHOCTU
3eMnu. BepxHuit pacTutenbHbI Cnoi 3eMnun nepes 3abVBKOi KONbeB CHUMatOT. [ns
NOCTaHOBKYM PEEK B TOPLbI KOMbEB 3a6MBAIOT rBO3AM CO CAREPUYECKUMY WASINKAMM.

10.7. HuBenmpoBaHue Yyepea NpensiTcTBus WipuHoi 150-400 M BLINONHSAOT CNOCO60M
"COBMeLLEHMS" C MPUMEHEHMEM CreLmanbHbIX WUTKOB (Mpunoxexue 28). Y1cno caBoeHHbIX
npvemMoB Npw HMBENMPOBaHWK | knacca - He MeHee AByX (BTOPOI MPUeM BbINMOHSIOT B APYryto
NONOBWHY LHS), NPy HUBENUpoBaHwu |l knacca - 0AWH.

10.8. HuBenunpoBaHvie Yepes NpensiTCTBYS WPUHOM 60/1ee 400 M BbINOMHSIOT CO WMTKaMu
cnoco6oM "noasrxHo Mapkn" (MpunoxeHve 29) n cnocobom "HaseneHms" (Mpunoxeue 30).

Mpw HMBENMpOBaHWK | Knacca Yepes NpenaTcTens wupuHoi ot 400 no 1000 M npoBoAST
YeTblpe CABOEHHbIX Nprema (ABa - cnocoboM "NoABUXHON Mapkn" 1 ABa - cnocobom
"HaBefeHns"), a Npu HUBENMPOBaHUK |l knacca - TpW CABOEHHbIX MPUeMa 0LHUM U3 CNOCOB0B.
HabnioaeHnst BLINONHAIOT HE MEHee YeM B Ba AHS.

Mpu HMBENMpOBaHUK | Knacca Yepes NPensTcTBXS WupuHoi 6onee 1000 M NPOBOAST WECTb
CABOEHHbIX NPYEMOB (TpU - CNOCoBOM "MOLBYXHON Mapku'" 1 TpK - CMoco6oM "HaBeaeHus"), a
npu HrBenupoBsaHuy Il knacca - YeTblpe Npuema o4HUM U3 cnoco6oB. HabnioneHns BbINONHSIOT
He MeHee YeM B TpU OHS.

Cpe;lHFlﬂ KBagpartuyeckas olwmnbKa, BbIYUCNIEHHAS MO CXOANMOCTMN Pe3ynbTaToB U3 COBOEHHbIX

5
nprvemoB, LoNxHa ObiTb He 6onee 3 MMV"ST NS HMBenupoBaHwus | knacca u - MMV"ST - ans
HuBenuposaHus Il knacca. Mpy He06X0ANMOCTY YNACTO NPUEMOB YBENNYMBAIOT.

11. OcobeHHOCTU HMBenupoBaHus | u ll
KJTACCOB B pallOHax ceBepa 1 ceBepo-
BOCTOKa Poccun

11.1. PeKorHocumpoBKy nnHWiA HMBenupoBaHus | v |l knaccos B panioHax cesepa v ceBepo-
BocToka Poccuiickoin denepauumn n 3aknanky penepos BbiNOMHSAOT pas3fenbHo 3a roa Ao
HUBENVNPOBAHNS.

Mecta nns 3aknankv penepos BbIGMPAIOT C y4eTOM IyBuHbI NPOTanBaHms rpyHToB. Mpu
PEKOrHOCUMPOBKE ONpeaensioT Hanbonee BbirogHble NepUoabl 475 BbINOAHEHNs paboT Ha
KaX[0M yyacTKe IMHUM, CNOCOBCTBYS TEM CaMbIM YMEHbLIEHIO BIIMSIHWAS CUCTEMATUYECKUX
OWwn6oK.

11.2. Lna nponoxeHns nuHuin HuBenmposaHus | n Il knaccos B paiioHax cesepa 1 cesepo-
BocTOKa Poccuu, KpoMe rpyHTOBBIX [OPOT, NCMOMb3YoT Bepera pek, Tponbl U 3uMHUKK. Ecnin
Takunx Tpacc Ha MeCTHOCTW HET, TO INHNN HUBENNPOBAHMA NPOKNaAbIBAIOT NO HANpaBNeHUsM C
Hanbonee 6naronpusiTHEIMA FPYHTOBLIMW YCIOBUSIMA 11 C HAMMEHEE NEPECEYEHHBIM PeNbedIOM.
Bo Bcex cnyyasix npy NpoekTUPOBaHWM 1 MOCNEyIoWe PEKOrHOCLMPOBKE N3bICKUBAIOT
BapuaHTbl C HAMMEHbBLMM YUCNIOM BOLHbBIX NPENSATCTBUA 1 3a60104EHHBIX Y4aCTKOB.

11.3. Cnepyet n3beratb y4acTKOB, KOTOPbIE MPOXOASAT N0 3a60N0YEHHBIM MECTAM, FE NOJ
HOXKM WTATWBA U N0 peiiku TpebyeTcs 3a6uBaTb Konbs AnuHoi 6onee 1 M. CunbHO
3260M04EHHBIE YHACTKN HUBENVPYIOT PAHHEN BECHOI MO MEP3NIOMY TPYHTY.

11.4. NInHumn HuBenupoBaHwus | v |l knaccos 3akpennsioT penepamun B COOTBETCTBUAN C
ykasaHusmm . 1.16 n 1.21. Ecnu B611M3m Tpaccbl UMEOTCS CKanbl, BbIXOASLME HA MOBEPXHOCTb
1nu 3aneraouwme Ha rnybuHe fo 1 M, To ckanbHble penepbl 3aknanbiBaoT Yepes 2-3 kM.



3anpelaeTcs BbINONHSATL MAPKUPOBKY BbIPYOKOW AepeBbeB BOKPYT penepa.

11.5. Tpn HUBENMPOBAHWWN NPUMEHSIOT CNeumnanbHble WTaTuebl C ANNHON HoXek 160-180 cm,
obecneyvBatoLye YCTORYMBOE NONOXEHNE HUBENMPA BO BPEMS HAONIOAEHUI Ha cTaHumsX. Ons
HUBENIMPOBAHUS MO MEP3NIOMY FPYHTY K HOXXKaM WTaTuea 60nTamm Npukpennsiot
TEKCTONMTOBbIE (OepeBAHHbIE) yONUHUTENN ONUHOR 25-30 cM (puc. 26) nu Ha MeTanamyeckme
KOHLIbl HOXXEK HaaeBatoT NNacTMaccoBble HaKOHeYHUKM (puc. 27). [Ins HUBenmpoBaHus no
CHery K HOXKaM WTaTuea KpenaT AepeBsiHHble YAnnHuTenn anmHoin 30-40 CM, KOHLbI KOTOPbIX
LlenaioT yTONILEHHbIMUA 1 TYNbIMU.

11.6. [1ns NOCTAHOBKU PEEK NPY HUBENMPOBAHUN PEKOMEHAYETCS NMPUMEHSTh:

MO MEP3/I0MY FPYHTY - CTa/lbHble KOCTbINN LMNNHAPUYECKOV POpMbI CO CPepryecKoii ronoBKoii
(anuHa koctbing 10-15 cm, TonwmHa 1 cm);

N0 MArKOMY W BNAXHOMY FPYHTY - KOCTbININ LIMANHAPUYECKOA (POPMbI CO CAPepryecKoi
ronoBKow (AnunHa KocTbinsg 50-70 cM, TONWMHA 2-3 CM) NN AepeBSiHHbIE KONbS TONIWMHON 5-10
CM C BOUTbIMK B TOPLIbI rBO3AsiMU. [pu HBENMPOBaHWY B 06paTHOM HanpasneHum
COXpaHuBLUMECS KONbs 3abuBatoT rny6xe;

no rny6oKoMy CHery - AiepeBsiHHblE GalMaku (hOpMOoii PABHOCTOPOHHErO TPEYrobHIKa ¢
yCeUYeHHbIMI YT iamu, Co CTanbHO Nonycdeprnyeckoi ronoBKoM Mo LEHTPY 1 Wwunamu no yrnam.
JnvHa yceyeHHow cTopoHbl 30-35 cM, ANMHA CTOPOHbI yceyeHHoro yrna 3-5 cm. TonwvHa
6alwmMakoB B 3aBUCUMOCTM OT MaTepuana (paHepa, 6epeaa, 6yk 1 7.n.) ot 20 1,0 60 MM.

3anpelaeTcs ycTaHaBnMBaTb Peniki Ha MECTHbIE NPeAMeTb (BbICTYMbI KAMHEN 1 T.M.).

11.7. Ha oTAenbHbIX CTaHUumMax npy HUBenMpoBaHuu |l knacca paspewaeTcs aonyckatb
HepaBEeHCTBO PACCTOSIHWIA OT H1BENMPA 40 peek [0 2 M. OnHaKo Ha ABYyX-Tpex 6nmxaiwmx
CTaHUMsX 3TO HEPABEHCTBO ClefyeT KoMneHcmpoBaTh. Oblee HakomnneHme HepaBeHCTB
pPacCTOSHWIA MO CEKLMM HE LONXHO ObiTb 6onee 3 M.

11.8. Mpy HUBENMPOBAHUM MO CHEry B MECTAX YCTaHOBKMW WTATVBA 1 PEEK HACT pa3pyLaroT, 1
CHer TwarenbHo TpambytoT. MepeBuraloTcs OKONo HUBENUPA 1 peek ¢ BoNbLuoi
OCTOPOXHOCTbI0. 3anpelaeTcs BbINOMHATb HUBENMPOBAHUE B NEPUOLbI Pa3pbIXNEHUS HAacTa 1
MHTEHCWBHOTO TasiHUs CHera.

11.9. Bo BpeMs NONSIPHOrO AHA HUBENMPOBAHME BbIMONHSIOT B BEYEPHNE N HOYHbIE YacChbl,
HaymHas He paHee 16 4 1 3akaHumsas He nosaHee 8 4 cnefylowero OHs.

12. OcobeHHOCTUN HMUBeNupoBaHua | n i
K/1aCCOB B FOPHbIX panoHax

12.1. JlnHun HmBenuposaHus | 1 |l knaccos B ropHbIx patoHax NPoknaabiBaloT Mo Tpaccam ¢
HavMeHbLWVMK Nepenaaamu BbICOT. JlyHwWwnMy Tpaccamut SBNSIOTCS WOCCeHble JoPOoru.
JlonyckaeTcsi NponoxeHue B ropHbIX paioHax "BUCSYNX" HUBENMPHBIX NMHWIA | 1 Il knaccos.

12.2. Mpw HnuBenupoBaHuu | 1 |l KNaccoB B rOPHbIX paioHax No BO3MOXHOCTY AONXHbI
NPUMEHSITLCSA HBAPHbIE PN C N3BECTHLIMU 3HAYEHNSAMU KOS PULMEHTA IMHENHOTO
paclwupeHnst IHBAPHO NOMOCHI 1 TEPMOLATYMKAMY.

12.3. Mpw HMBENMPOBAHWM B ropax HeOBX0AMMO NPUMEHATb WTATUBbI C ANVHON HOXeK 160-180
CM, 4TO 0becrneynBaeT yCTONYMBOCTb HUBENMPA BO BPEMSI HABNIOAEHMIA HA CTaHLWM 1 YA06CTBO
paboTbl HabnogaTens.

KocTbinu npyn HUBENNMPOBAHWUM NO MAOTHOMY KAMEHUCTOMY FPYHTY NPUMEHSIOT KOHUYECKOMN
hopMbl Co cdrepuyeckoii ronoBkoi. [nuHa koctbing oo 20 cM, TonwmHa 2,0-2,5 cM.

12.4. B ropHbIx LONVHAX WWPUHOK 60/ee 2 KM HABENUPOBaHWE CNeayeT HauMHaTb TONbKO
nocne Toro, kak conHue ocseTnT 40-50% CKNOHOB, 1 MPeKpaTATCA MeANeHHble nnasaowme
KonebaHust n3obpaxxeHnin peinku; 3akaHuvBatoT HabnoaeHne npumepHo 3a 30 MWH 0o 3axona
COMHLA, NpexX/e Y4em 3Tn konebaHnsi BHOBb HAYHYTCS.

Mpw HMBENuMpoBaHWM | Knacca Npu AnnHE BU3NPHOro Nyya Ao 15 M B ropHbIx paroHax
paspeluaeTcs BbINONHSATL HABMIOAEHNS NPK BLICOTE Nyya BU3MPOBaHUS He MeHee 0,3 M.

12.5. HuBenuposaHwue | u Il knaccos HeNnocpeACTBEHHO Yepes BeCb nepesan, T.e. NOAbEM U
CMyCcK A0 TOW Xe BbICOTbI, MOXHO BbIMONHSATH OHOM HUBENUPHOV Bpuranoin, ucnonbays B
NpsIMOM XOZie OAWNH KOMMNNEKT HBaPHbIX PEEK, & B 06PATHOM - [ipYroii Unn 0 AHOBPEMEHHO
nByMsi Gpuragamu, npryem Ha NepBoM yyacTke NMHUM ofHa Bpurana npoknanbisaeT npsiMoi
X0A, & 0IHOBPEMEHHO BTOpast - 06paTHbIi. Ha cnepytowem yyacTke BTopas 6purana
npoknaabiBaeT NpsiMoi Xo[, a nepsasi - 06paTHbIVi 1 T.4.

HwnBenvpoaHue B ropax npoBoaaT yyactkamu no 15-30 km no cxeme "BocbMepka”.

12.6. Ina pa3bmBky CTaHLUMW HUBENVPHbIE Bpuraabl cneayeT cHabxartb NpocTerunMn
HUBENMPaMu nnan aknuMeTpamu. MNpy NOMoLWM Takoro HUBENUPA, NPeXae Yem 3abuTb KOCTbINM,
npoBepsioT, ByAeT M NPOeLMpoBaThCs CPEAHSS HUTb CETKN 3pUTEeNbHON TPYObl HUBENMpa Ha
LONYCTUMBI OTCYET MO pevike.

13. Ocob6eHHOCTN HMBENNPOBAHNS Ha
reognHaMn4ecKnx v TeXHOreHHbIX
MOJINTOHax

13.1. PaboTbl M0 NOBTOPHOMY HUBEMPOBAHUIO HA F€0ANHAMUYECKMX U TEXHOT €HHbIX MONUroHax
SBNSIOTCA YaCTbIO KOMMNEKCa UCCNeA0BaHWM, BbINONHAEMbIX C LIENbIO N3YYEHNS COBPEMEHHbIX
[OBUXEHWIA 3eMHOI KOPbI, NOMCKa NPeABECTHUKOB 3EMNETPACEHUIA, BbISBNEHNS aKTUBHbIX
rNyGUHHBIX PA3NOMOB U MENKMX MOBEPXHOCTHbBIX Pa3pbIBOB, HAUGONEE aKTUBHBIX y4ACTKOB 1
TEKTOHWYECKOro CTPOEHMS 3EMHOW KOPbI, a TakXe AedopMaLmnii 3eMHO NOBEPXHOCTM,
BbI3BAHHbIX TEXHOM EHHbIMW MPOLIECCaMK.

13.2. BbICOTHblE NOCTPOEHUA Ha reoAVHaAMNYEeCKUX NONMUroHax nenarTtca:



- Ha NloKanbHble (MPUYPOYEHHBIE K aKTUBHBIM FNYGUHHBIM PA3NIoMaM 1 pa3pbiBaMm 3€MHOM KOpbl);

- Ha NnowanHble (OXBaTblBaOWWE ParioHbl BO3MOXHbIX AMULEHTPOB PaspymTenbHbIX
3eMNETPSACEHNIA, KPYMHble HACeNEeHHbIe NMYHKTbI N PaiOHbI 3KCNTyaTUPyEeMbIX 1 CTPOSLUMXCS
rMAPOCTAHLIA);

- Ha peruoHanbHble (CBS3biBAOWME KPYMHbIE F€0NOrMYeckmne CTPYKTypbl).

3T NOCTPOEHNS CO3AI0TCS C LIENbIO BbISIBNEHUS ABUXEHWI T€0N0rMYECKUX CTPYKTYP
OTHOCWTENbHO Apyr Apyra.

13.3 Ha nokanbHbIx 1 NnowWwanHbix NOCTPOEHUAX HUBEIMPHbIE CETW CO3[aloTCs B BULE
OTLENbHbIX NePecekarowWmxcs NMMHWA unn cetein HuBenuposaHusa 1 n | knaccos. MepumeTpbl
HMBENVPHBIX MONMIOHOB 1 Knacca B 3TMX CeTAX He npesbiwatoT 40 kM. B BbICOTHbIX CeTSX,
€03aaBaeMblx NPy CENCMUYECKOM MVIKPOPaioHMPOBaHUM FOPOA0B, NEPUMETPbI MONNIOHOB He
[ONXHbI MpeBbiwaTth 15 KM Ha 3aCTPOEHHbIX 1 20 KM Ha HE3ACTPOEHHbIX TEPPUTOPUSX.

Mpu pernoHanbHbIX MOCTPOSHUSIX NMHUM HUBENMPOBaHWS 1 Knacca 06pasyioT NOMNTOHbI C
nepumeTpom 400-1000 km 1 Il knacca - ¢ nepumeTpom 300-500 KM.

13.4. TIyHKTbI BbICOTHbIX CETE Ha NOKaNbHbIX 1 MAOWAAHBIX MOCTPOEHUAX MO BO3MOXHOCTN
COBMeLAtoT C NyHKTaMu NnaHoBoO ceTu. BbICOTHbIE CeTW Ha NoKanbHbIX U NAOWALHbIX
NOCTPOEHUAX NPUBSA3bIBAIOT K FNABHO BbICOTHOM OCHOBE POCCUM TOMBKO C LENbIo NONy4YeHns
BbICOT B €AMHOM cucTeMe. BbicoTHas ceTb B 9TOM Cnyyae paccmaTtprsaeTcs kak cBo6oAHas ¢
OrMopoi Ha OVH UK ABa MYHKTA rocynapcTBEHHOW H1BenupHoii cetu | n Il knaccos. McxonHble
NYHKTbI JONXHbI HAX0AUTbCA Ha paccTosiHum 500-1000 M opyr oT Apyra. BbicoTHble ceTu npu
pernoHanbHbIX MOCTPOEHMSX BKNIOYAIOTCS B CETb FOCY1apCTBEHHOr0 HMBenposaHns 1 u |
KNaccos.

13.5. HnBenmpHble NMHUM Ha reoMHAMNYEeCKMX U TEXHOr€HHbIX MONNrOHaxX 3aKpennsaT Temu
Xe 3HaKamm, 4TO 1 IMHUM rocyapcTBeHHOro HuBenmposanus | v Il knaccos. MNMpwu 3akpenneHnn
NVHWIA Ha reoAnHaMUYeCK1X NOANroHax OTAAKT NPEANOYTEHNE CKaNbHbIM U CTEHHbIM 3HaKaMm.
CkanbHble U CTEHHbIE 3HAKM 3aKNaabiBaloT Yepes 1-2 KM, FpyHTOBbIE - Yepes 3-4 kM,
pyHOaMeHTanbHble - Yepes 30-40 kM. B6a13u rny6GuHHbLIX pa3noMoB 1 rpaHuL, 610K0B 3eMHOM
KOPbI CKaNbHble, CTEHHbIE 1 FPYHTOBbIE 3HAKM 3aKnanbiBatoT Haile - Yepes 0,5-1,5 km. Bece
cTapble 3Haku 1 HepaboTatowme CKBaXuHbl, HAXOASWMECS Ha PACCTOSHUM A0 0,5 KM OT HUM
HMBENMPOBaHWS 1 Knacca 1 Ha paccTosiHMM 10 3 KM OT NMHWI HUBenmposaHusa Il knacca,
06513aTebHO BKNIOYAIOT B XO40BbIE IMHUM UV NPUBSA3bIBatOT. DyHAAMEHTaNbHbIE penepbl
3aKnanblBatoT B y3/1ax NOMUIOHOB, a TakXe Ha KOHLAX pannanbHbiX TUHWA.

13.6. [TNOTHOCTb HMBEMPHO CeTW Ha MOANTOHAX MPW NOKaNbHbIX W NAOWALHbIX MOCTPOEHUSX
LOMXHa BbITb Takow, YTOBbI MOXHO BbiN0 HaLEXHO BbISIBUTbL Y4acTK1 3€MHO NOBEPXHOCTH,
nMelowme pasnnyHbie CKOPOCTN ABUXEHNA.

Ins HabnofeHui 3a yCTOMYMBOCTBIO 3HAKOB HA KaXA0M FreoAVHaMUYECKOM (TEXHOT€HHOM)
nonuroHe B61M3M OQHOMN U3 CKBAXKMH CO3AAI0T CreumanbHyto niowaaky. Ha atoi nnowaake Ha
paccTosiHnm 30-70 M OT CKBaXMHbI 3aKNaAblBaloT BCE TUMbl PENEPOB U LLIEHTPOB, MPUMEHSIEMbIX
Ha flaHHOM nonuroHe. ExeronHo nBa pasa B rof (3MMOi 1 NeTOM) HUBENMPYIOT BCE 3HAKW Ha
nnowanke 1 conocTaBnsoT NPEBbIWEHWS, NONyYeHHbIe NPU NEPBOM M NOCNEAYIOWEM
HVMBENMPOBaHMSX. TWMbl 3HAKOB, SIBHO HE YCTOMYMBbIE, UCK/IOHAIOTCSA U3 AaNbHERWnX
HVBENVPOBAHWIA CETW re04MHAMNYEeCKOro NouroHa.

13.7. 3a nepsble 3-5 neT BCe NMHWM Ha NOKaNbHbIX 1 NNOWAAHBIX MOCTPOEHNAX HUBENUPYIOT
Tpv pasa. B nocneayioiwme rofbl CPoku 1 06 beMbl MOBTOPHbIX HUBENMPOBAHWIA yCTaHABNMBAIOT,
MCXOAS U3 06HApPY>XEHHbLIX CKOPOCTEN BEPTUKATBHbIX ABVXEHUA OTAENbHbIX 6/10KOB 3€MHOM
NOBEPXHOCTW.

13.8. an/l BbINO/THEHNX NOBTOPHOr 0 HUBENNPOBAHNA H606XOJ1I/IMO CTPEMUTbLCA K TOMY, 4To6bI
Tpacchl MHWIA, npméopbl, MecTa NOCTaHOBKU HMBeNMpa 1 nepexoHbiX TOYEK B KaX40M unkne
I/I3MepeHI/II71 coBnagany nnu 6binm oueHb 6AM3KUMU.

13.9. I'Ipm nepepbiBax B pa60Te HUBENMpOBaHWe LONXHO 3aKaH4MBaTbCA TONbKO Ha
NOCTOAHHbIX penepax.

13.10. MecTa 3aknankm penepos, BHelWwHee 0POPMIEHUE [ONXHbI 06ecneunsaTb
[0NTOBPEMEHHYIO COXPAHHOCTb U UCK/IOYATh CE30HHBIE N3MEHEHUS MOMOXEHUS PENEPOB Mo
BbICOTE.

13.11. TexHnyeckuit NPOeKT Ha reoAeanyeckune paboTbl Ha re0AMHAMUYECKOM MONNIOHE
COCTaBNSIIOT HA OCHOBE TEXHMYECKOro 3aaHuns 1 pa3pabaTbiBaloT C yHeTOM CyLIECTBYIOWNX
reoe3nyeckux ceTem, reonormnieckux 0CobeHHOCTEN NOUroHa, BbiSBNEHHbIX HAa OCHOBE
reodun3nyeckmnx, reonormyeckmnx 1 reoMoponornyecknx nccnenosaHuii. B ocHoBy npoekrta
HuBenupoBaHus | 1 Il knaccoB AONXHbI GbITb MONOXEHbI Pe3yNbTaTbl NONeBon
PEKOrHOCUMPOBKMK, BLINMONTHAEMOW C y4acTueM reonora, B ropoaax - npeacTaBuTens rnaBHoro
apxutekTopa ropoja, a Takxe npeacTaBnTeNs Hay4yHo-MCCNeaoBaTelbCkoro MHCTUTYTa Unu
opraHu3aumn, 0TBETCTBEHHbIX 32 paboTbl HA 3TOM MONUTOHeE.

13.12. HuBenupHble nnHunm | v Il knaccos [ONXHbLI NepecekaTb NpeanonaraeMble AMHNN
pa3nomoB, pa3pbiBoB 1 6710K0B. 10 BO3MOXXHOCTY CnefyeT COBMeILaTh MHUN NMOBTOPHOrO
HUBENNPOBAHWS Ha Fre0ANHAMNYECKNX MONNTOHAX C paHee NPONOXEHHBIMU NMHUSIMU, XOTS Bbl
Jaxe C NMHNAMU HU3WNX Knaccos. OTMYMiA B NporpaMme HabniofeHni Ha CTaHLMm Npu
HUBENMPOBaHUM | 1 Il KNAccoB Ha reoAUHaMUYECKNX MOUTOHAX U NP FOCYAaPCTBEHHOM
HUBENMPOBAHWM HeT.

13.13. HusenupoBsaHwe |l knacca BbINONHSETCS C 4ONYCTUMO HEBA3KOW 3 MMVE ,roel-
nepuMeTp NoAMroHa Unm AanMHa cekumum B KM, Heobxoaumo cobnionatb Tpebosanns 7.10-
7.15,7201n7.21.1.

14. F'paBnmeTpuyeckme paboThbl Mo
JIMHUSAM HUBENNPOBAHUSA

14.1. Tepen Havanom HuBenmposaHus | n Il knaccos u lll knacca B ropHbIX panoHax
yCTaHaBNMBAIOT B COOTBETCTBUN C TpeboBaHUsiMK N. 14.2, [OCTATO4HA N TOYHOCTb
CYWeCTBYIOWEN rpaBUMEeTPUYECKON CbEMKMN AN BbIYUCIEHNS NOMPABOK 3a Nepexo K cucteme



HOpPMarsbHbIX BbICOT. Ecnun umetowascs rpaBmmeTpuyeckas cbemka HenoctaTtoyHa, 1o
BbIMONTHAOT U3MEPEeHUNs CUNbl TAXECTU HA MECTHOCTW.

14.2. YCKOpEeHUst CUnbl TSKECTW N3MEPSIIOT Ha BCeX penepax; Toukax neperuba penbega, rae
HaK/OH NIMHUM N3MeHsieTCs Bonee YeM Ha 2°;

B TOYKax NoBopoTa nuHuM Gonee yem Ha 30°, & TaKXe B JOMOMHUTENbHBIX TOUKAX MPU YKNOHaX
NIMHUN HBEMpoBaHUs | knacca 6onee 0,02 n Il knacca 6onee 0,04. YactoTa
rpaBMMeTPUYeCKX NYHKTOB 3aBUCUT OT YK/IOHA IMHUM N A0N1XXHA OTBeYaTb TpeﬁOBaHVIﬂM,
npviBeAeHHbIM B Tabn. 3. CpeaHsas kBaapaTnyeckas owmbka USMepeHnii Cunbl TSXECTW Ha 3TUX

s.10-5 .2
NyHKTaX He JonXHa npesbiwats 0:3 10 ~m-c
rpaBvMeTpUYecKux NyHKToB 1, 2 n 3 Knaccos.

OTHOCWTENbHO BAnXannxX

Tabnuua 3
K PaccTosiHus (B KM) MeX Iy rpaBMMeTpUYEeCKUMU NyHKTAMU B 3aBUCUMOCTY OT
nacc KNIOHa MECTHOCTM
HUBENNPOBAHNS
6onee 0.2 0,2-0.1 0.1-0,08 0.08-0,06 0.06-0.04
| - - 1 2 2
1] 1 2-3 4 4 6

14.3. TOYKM MECTHOCTW, HA KOTOPbIX CNIEAYET BbIMOMHATL FPABUMETPUYECKNE N3MEPEHUS,
HameuvatoT Mpu COCTaBNeHNN NPoeKkTa. MPOMEXYTOYHbIE FPABUMETPUYECKNE NYHKTHI
3aKpEnISoT BPEMEHHLIMW Penepami U1 COBMELLAIOT C XapakTEPHbIMU MECTHBIMU MPeaAMeTamn
(kunomeTpoBble CTONGbI, yCTOU MOCTOB U Ap.), KOTOPbIE MPY HUBENMPOBAHWMN MPUBSA3bIBAIOT.
Ecnn rpasmmeTpmquKme I/I3MepeHI/IF| BbINONHAKOT MO paHee I'IpOI'IO)KeHHbIM NNHNAM
HWBENVNPOBAHWSI, TO BbICOTbI FPaBMMETPUYECKUX NYHKTOB ONpeaensioT ntobbiM Crocobom ¢
owubkom He Gonee 1 M. MnaHoBble KOOPAMHATbI FPABUMETPUYECKUX MYHKTOB ONpeaensioT ¢
owubkom He Gonee 200 M.

15. HusenunposaHue lll knacca

15.1. Cnocob HuBenvpoBaHws |Il knacca 3aBuCUT OT NPUMEHSIEMbIX HUBENMPOB. MpeanoyTeHne
OTLAl0T HMBENMPaM C CaMOyCTaHaB/MBAIOWEACS NNHNE BUNPOBAHNS (C KOMNEHCaTOPOM).
Twvnbl HUBENMPOB yKasaHbl B pasaene 21.

15.2. HuBenupbl 1 peiikn nccnenytoT 1 NoBepsIoT C LieNblo yCTAHOBAEHWS NX MPUrOAHOCTN ANS
HusenuposaHus Il knacca, npuseaeHns B paboyee COCTOSIHNE 1 ONpeeneHns MOCTOSIHHbIX, Mo
nporpamme, ykasaHHori s n. 21.4.1.nn.21.4.2.

15.3. HuBenuposaHve lll knacca npon3soasT B NpsiMoM 1 06paTHOM HanpasieHunsix "cnoco6om
cpenHen HUTK"* unu "cnocobom comelleHus".

15.4. MopsiAoK HaBMIOAEHWIA HA CTaHLWMK CNeAYIOWMIA:

- 0TCYET NO YEepPHOI CTOPOHE (OCHOBHOW WKane) 3afHen periku;

- OTCYeT M0 YepHOI CTOPOHE (OCHOBHOM WKane) nepeaHein penku;

- OTCYeT MO KPaCcHOM CTOPOHE ([OMNOMHNTENbHOW WKane) nepeaHemn pemnku;
- OTCYET N0 KPaCHOW CTOPOHE (LOMONHUTENbHON WKane) 3afHei penku.

15.5. HuBenuposaHve BbinoNHAOT yyacTkamu B 20-30 kM. [lepexon oT HUBENVNPOBaHWS B
NPSIMOM HarnpaBNeHUN K HUBENNPOBAHWIO B 06paTHOM HanpasneHnn AenarT TONbKOo Ha
MOCTOSIHHbIX 3HaKax. Mpy 3TOM perikn MEHSAIOT MECTaMU.

15.6. HopManbHas fvHa nyya Br3avposaHus - 75 M. Mpu oTcyTcTBUK KonebaHui n3obpaxeHus
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x
peeKk u ysenm4yeHmns pr6bl He MeHee ANNHY NyYa paspelaeTcsa ysennymsaTtb 00 100 m.

15.7. PacctosiHus oT HMBENMpaA A0 PEEK UMEPSIIOT TOHKWUM TPOCOM, MPOCMONEHHOM 6e4eBoi
1IN [anbHOMEPOM; HEPABEHCTBO PACCTOSHUIM Ha CTaHLMK AonyckatoT He 6onee 2 M, a ux
HaKomnneHue no cekumu - He 6onee 5 M.

15.8. BbicoTa nyya BU3MpOBaHUs Haa NOACTUNAIOWEN MOBEPXHOCTHIO [LONXHA ObiTb HE MeHee
0,3 M.

15.9. HuBenmpoBaHue BbIMONHAOT NPV XOPOLWE BULNMOCTHW, OTYETIMBbIX U CMIOKOMAHbIX
n306paxeHusix peek. B conHeyHble AHM He cneayeT HUBENMPOBATL B Nepuoabl, 61nskme K
BOCXOJlY M 3ax0[y CONHLA.

15.10. Mpu paboTe Ha CTaHLMM HABENUP C YPOBHEM 3aAWMILAIOT OT CONTHEYHbIX IyYeil 30HTOM.

15.11. Peilku ycTaHaBnuBatoT No ypOBHIO Ha KOCTbINW nnu 6awmaku. B Mectax yctaHoBku
6awmMakoB NpeBapuTeNbHO CHAMAIOT AepH. [ns yao6cTBa peKoOMeHAyeTCs Nonb30BaTbCs He
MeHee YeM TPeMst KOCTbINSAMM 1nu GalMakamu.

Ha ydacTkax C pbIXNbliM Unu 3a60/104€HHbIM FPYHTOM peVIKVI yCTaHaBnmBawT Ha 3abuTble
AepeBsAHHbIE KONbA C BOUTBIMM B 11X TOPLbl FBO34SIMU C NMONYCHEPUYECKUMIN TONOBKAMMN. IOnvHa
N gnameTp KonbeB O0/TIXKHbI 6bITb Takumu, 4T06bI 06ECTEUMBANACD UX yCTOVI‘-IVIBOCTb.

15.12. Ha 3a60104eHHbIX y4acTkax peKOMeHayeTCcsl IPUMEHSITb HUBENMPbLI C KOMMEHCATOPOM,
noJ HOXKM WwTaTnsa HeobxoanMo 3abneath AepPeBSIHHbIE KOMbS.

15.13. [Npwn nepepbiBax HUBENMPOBaHME, Kak NPaBUIo, 3akaHYMBAIOT HA NOCTOSIHHOM UK
BPEMEHHOM penepax. Pa3pelaetcs Takxxe 3akaHumMBaTb HMBENMPOBAHUE HA TPEX KOCThINAX
(Konbsx), 3a6UTbIX B 4HO SiM TNy6rHOM 0.3 M, MEXAY KOTOPLIMU Pa3MeLLatoT LBE HUBEUPHbIE
cTaHumn. HuBenuposaHwue Ha 06enx CTaHLMSIX BbIMOJHSIOT No 06bIYHO NPorpaMme, Nocne Yero
KOCTbINN NOKPbIBAIOT TPABOW U 3aCbiNaloT 3eMneii.

Mocne nepepbliBa BbINOMHSAIOT HBENNPOBAHWE HA NOCNEAHEN CTaHUMK, a Npn HeobX0aMMoCTH -
1 Ha npennocnenHe. 7K} CpaBHEHUsA pe3ynbTaToB HUBENPOBaHUA A0 U NOCNEe nepepbiBa
yCTaHaB/MBaIOT, KaKOW KOCTbIIb COXPaHW/ CBOE NepBOHAaYanbHOE NONOXEHWE, U OT Hero
npononXxarT HMBENMpOBaHWe fanbue. KocTbinm cuntatotcs COXpaHuBWNMU CBOE
nepeoHa4anbHOe N00XeHWe, eCnuv noyyeHHble 40 1 NoCne nepepbiBa 3HAYEHNS NPeBbIWEeHNSA



Ha CTaHLUuMK pasnuyaioTcs He 6onee YeM Ha 3 MM. B 06paboTky npuH1MatoT HabnoneHus,
BbIMO/HEHHbIE KaK [0, TaK 1 nocne nepepbisa. Mpy 60nbLnX pacxoX4eHUsX HUBENPOBaHue
MO CeKLMM BBIMOJIHSIIOT 3aHOBO OT MOCTOSIHHOTO penepa.

15.14. HabnoneHnst Ha cTaHUMM cnocoboM "cpefiHel HNTK" BEIMOHAOT B CNeAyoweM
nopsiake.

- MpuBoasT HYBENMP B paboyee NONOXEHUE NPV NMOMOLUM YCTAHOBOYHOTO YPOBHSL.

- HaBoasT Tpy6y Ha YepHyto CTOPOHY 3aAHeN peiku, MPUBOAAT My3blpek YPOBHS
9M1€BaLMOHHbLIM AV NMOABEMHbBIM BUHTOM TOYHO HA CEPEAMHY M MOC/E MOMHOIO YCNOKOEHNS
ny3blpbKa [EenatoT 0TCUeThl MO CPEAHEMY M AaNbHOMEPHbIM WTpuxam**. Mpu padoTte
HUBENNPOM C KOMMEHCATOPOM HabNIOAEHUS BbINOMHAOT CPa3y Nocne HaBeAeHUs Ha PErKy.

- HaBopsiT Tpy6y Ha YepHyto CTOPOHY NepeaHel periki n AefCTBYIOT aHaNorMyHoO TOMY, Kak aTo
6b1710 NPY HAGNIOAEHUN 3aAHEN PENKU.

- HaBonsT Tpy6y Ha KpacHYo CTOPOHY NEPEAHEN PENKM U BbIMOMHSOT AEACTBUS, HEOOXOAUMBIE
L5 B3STUS OTCYETa N0 CPeSHEMY WTPUXY CETKN TPYObI.

- HaBoasT Tpy6y Ha KpacHyo CTOPOHY 3afHeit peiku 1 BLINONHSIOT BENCTBUS A8 NONYYEHUs
oTcyeTa o CpefHeMy WTPUXY CETKW Tpy6bl. MNpu paboTe HUBENMPOM C KOMMEHCATOPOM
oTCYeTbl MO perike MOXHO HauMHaThL cpasy Xe nocne npuseaeHus npubopa B pabouee
NONOXeHUE C NMOMOLLBIO YCTAHOBOYHOTO YPOBHSI. Pe3ynbTatsl HAbNoAEHUI HA CTaHLMSAX
3anucbiBaOT B XYPHanN yCTaHOBNEHHON ¢oOpMbl (Mpun. 31) nnn BBOASIT B ONEpaTUBHYIO
3anoMyHarlowWero ycTpoicTea permctparopa.

I'Ipm Hanuynu y HMBenumpa ¢ KomneHcaTtopom CyLI.LeCTBeHHOI7I cucTeMaTnyeckom norpewHocTn
KOMMeHcaumn pekoMeHayetca CJ'Ie,ELleLLLI/IVI nopsaokK VI3MepeHVII7I:

HeueTHas cTaHumsi - SIS yethast cranuus - 1331

rae 3 u I -oTcyeThl N0 CPEAHEMY WTPUXY 3aAHEN U NEPEnHel peex,

3 n . TO Xe nocne npmeeneHnsa ny3blpbka yCTaHOBOYHOIO YPOBHA Ha cepenunHy.

B cnyyae npuMeHeHns O4HOCTOPOHHUX peekK KOHTPOTbHOE NpeBbllWeHne Ha CTaHunun
onpenensitoT MPW BTOPOM rOpPK30HTE HMBENMPA (PA3HOCTb FOPU3OHTOB [OMXHA BbiTb HE MEHEE
3 cm).

15.15. Ecnn npuBA3Ky K CTEHHOW MapKe HeNb3s BbINOMHUTL MPW NOMOLUM NOABECHON Peiiku, To
LonyckaeTcs NpvMeHeHWe Opyrux crnocob6os. BMecTo noaBecHoi peiiki MOXHO 1CMoNb30BaTh
06bIKHOBEHHYIO MPOBEPEHHYIO METANNINYECKYIO TUHENKY C MUNTIMMETPOBLIMA A€NEHUSIMUA UNN Ha
CTeHe 0TMeyaTb NPOoeKUWn cpeHei 1 fanbHOMEPHbIX HUTE HUBENWPA, a PACCTOSHWE NO
BEPTMKaNM OT LIGHTPa OTBEPCTUS MapKu A0 NPOEKLMW HUTEN N3MEPSTb NPOBEPEHHON CTanbHOM
pyneTKon Unn nuHeKoi. MNpexae Yem BbIYUCIUTL MPEBbILIEHNE HAa CTaHLMKW, OTCHETh B
LleNeHNAX NMHeVKN NN PyNeTKn NepeBoasT B CUCTEMy fieneHunit Ha pelike. NpoBepKy nnHenku
1 pyneTKu NpoBOAST MO AeNeHnsM Ha pelike. HabnioneHns Ha CTaHLWW, BbINONHAEMble 3TUMI
crnocobamu, OCyLeCTBASIOT ABaX/Abl; Nepe/ MOBTOPHLIMU HABNOLEHNSMU BLICOTY HUBENMPA
N3MEHSI0T He MEHee YeM Ha 3 CM.

15.16. B XypHane HMBeNnpoBaHns 3apnCcoBbLIBAIOT MOCTAHOBKY Peiiku Ha KaxaoM penepe,
3anncbiBatoT TUM, HOMEP penepa 1 BbICOTY MeCTa NOCTAHOBKN OTHOCUTEIbHO MOBEPXHOCTMN
3eM/1, CHUMAIOT OTTUCKM C HOMEPOB MapPOK 1 PenepoB, NPMBOAAT CBEAEHNS O COCTOSHUAN
BHELWHEro ohopM/IEHNs penepa n AenatT OTMETKY O ero BOCCTAHOBNEHUM.

15.17. Ha kaxpoii CTaHumn BbINONHSIOT KOHTPOb HabmoaeHwii. Mpu HabnioAeHU cnoco6oM
"COBMELLEHNS" CPABHUBAIOT 3HAYEHNSA NPEBbIWEHNS, MONYYEHHbIE MO OCHOBHOW U
LOMNONHNTENbHOM WKanam. PacxoxaeHns Mexay NpeBblleHNsIMIA 1 Pa3HOCTb BbICOT peek,
BbIYMCNIEHHAS M NONYYEHHAs 13 1CCNeAoBaHUi, He AOXHbI 6biTb 60nee 1,5 MM (30 oeneHwni
6apabaHa npu ero ueHe aeneHuvsi 0.05 MM).

Mpw HUBENMPOBaHMK CNOCOBOM "cpefiHel HATK" HeobxoaMMo cobnoaath Creayiowme OnycKu.

- OTcyYeT Mo CpefHei HUTK MO YePHOV CTOPOHE KaX Ao Peiku He LONXeH pacxoanTbes 6onee
4eM Ha 3 MM C COOTBETCTBYIOWE NOMYCYMMOI OTCYETOB MO AaNbHOMEPHBLIM HUTSM.

- PacxoxeHue MexX Ay 3Ha4eHVSIMW MPEBbIWEHMS, MONYYEHHbLIMW MO YEPHBIM U KPaCHbIM
CTOpPOHaM peek, He AONXHO ObiTb 60/1e€ 3 MM C Y4ETOM Pa3HOCTY BbICOT Napbl PEex.

I'Ipm pacxoXneHusax, npesbllaowmx ykasaHHble 00MYyCKN, Habn4eHNs Ha CTaHLMK
NOBTOPAOT, NpenBapuUTeibHO U3MEHMB NONOXEHWE HUBENMpa no BbiICOTE HE MEeHee YeM Ha 3
CMm.

15.18. MNocne BbINONHEHNS HUBENMPOBAHUS MO CEKLMM CPABHMBAIOT MeX Ay CO60M 3HaYeHUs
MPEBbIWEHWS, MONYYEHHbIE N3 NPSIMOrO 1 06PaTHOrO XO[,0B; PACXOXAEHNE MeXay 3TUMK
3HAYEHUSIMU HE [I0NXHO npesbiwats 10 MMVE .
Ecnu pacxoxaeHue nonyunnock 6onblue AoNyCTUMOro, TO HUBENMPOBAHWE MO CEKLN
NOBTOPSIOT B OAHOM U3 HanpaBneHuit.
SIBHO Hey,OBNETBOPUTENbHOE 3HAYEHWE NpeBbileHNs ucknovaioT. OcTasluvecs ABa 3HaYeHNs!
npvHUMaloT B 06paboTky, eCNM OHW He PacXoAsiTcs Mexay coboii 6onblue YeM Ha 10 MMVE n
NoNy4YeHbl N3 HUBENNPOBAHWS B MPOTUBOMOIOXHbIX HANPaBEeHNsAX.
B 06p360TKy BK/IIOYAOT TPU 3HAYEHUA NpeBblleHns Toraa, korga nepsoHadyanbHbole He

o 5
pacxomsTes Mexy coboit Gonee vem Ha 13 MMVE , @ MOBTOPHOE MPEBBbIEHNE HE OTNNYaeTCs

0T KaxJoro u3 nepeoHavasbHbix 6onee 4yem Ha 10 MMVE . Mpwu 06paboTke cHavana
OCpefHAT 3Ha4YeHus I'IpeBbII.IJeHI/II7I 13 X040B OOHOro HanpasneHns, a 3aTeM 13 Xo40B NPsiMOro
1 06paTHOro HanpaBneHui.

Ecnun rnepsoHaYanbHble U NOBTOPHOE 3HAYEHWNS NMPEBbLIWEHWA He Y A0BETBOPSIOT
nepevyncneHHbiM TpeéOBaHI/IﬂM, TO NnepBoHaYanbHoOe NpeBblleHne NCKNIoYatkoT U BbIMONHAKOT
elle 04HO NOBTOPHOE HMUBENUPOBaHME B MPOTMBOMO/IOXHOM HanpaBsneHnn.

B tom cny4yae, Korga pasHoctu 3HaYeHun FlpeBbIIJJeHI/Iﬁ n3 npamoro un OﬁpaTHOI’O Xonos no



HEeCKONbKNM CeKkUunsM HakannmeatTcs C OAHUM 3HAKOM, TO HeobxoauMo npoaHanuanpoBaTtb
MeToANKY HUBENNPOBaHNA N Ka4eCTBO HOCTUPOBKN HUBENUPA U peek. Obuwee HakonnexHue

PA3HOCTE NPEBLILIEHNI HA IMHIN HE AONXHO NpesbiwaTs 10 M”VE

HeBsa3ky B NOAMroHax v no NMHWAM SOMnycKaoT He 6onee 10 MMVE .

15.19. MNo Mepe 3aBepLIeHNS HUBENMPOBAHUS MO CEKLIVSIM PErynsipHO 3anoHSIOT BE4OMOCTb
NpeBbILEHNA yCTaHOBNEHHOM cpopMbl (Npun. 32).

16. HneenunpoBaHue IV Knacca

16.1. HuBenuposaHve IV knacca BbiMOHSAOT B OGHOM HanpasneHun cnocobom "cpenHen HUTu'.

16.2. HuBenuposaxue IV knacca npovn3BoasT HUBENMPAMM C YPOBHEM W/IN KOMMNEHCATOPOM,
yLoBneTBopsiowyMn TpeboBaHMAM, ykasaHHbIM B Tabnuue 4.

16.3. Mpwu HuBenuposaHuu IV knacca NPUMEHSIOT TPEXMETPOBbIE PEKM (LeNbHble Nnu
cknaaHble). Ing npuBa3ku K CTEHHbIM MapKaM UCNoNb3YIOT NOLBECHYIO Peiiky C TakuMn Xe
LleNeHnaMI, Kak N Ha OCHOBHbIX peiikax. [py HEBO3MOXHOCTU NPUMEHEHNS NOLBECHON peliku
cnepyert pykosoacteosatbes n. 15.15.

16.4. Mepen Hayanom nonesbix PaboT HABENUPbI UCCNERYIOT 1 NMOBEPSIOT MO NporpamMme,
yKkasaHHon B n. 21.4.1.

16.5. B nepvios, nonesbix paboT HUBENVPbLI MOBEPSIOT, Kak 1 Nepef, Hayanom paboT, B CPOKY,
yKasaHHble B M. 21.4.2.

16.6. Mpwn HnBenunposaHum IV knacca oTcyeTbl MO YEPHLIM U KPACHLIM CTOPOHAM peek AenatoT
no CpeaHeMy WTPKXy, a ANS ONpeAeneHns pacCcTOSHWUA OT HUBENMPA LO PeeKk NCMONb3yoT
0TCYeTbl N0 BEPXHEMY AANbHOMEPHOMY 1 CPEAHEMY WTPMXaM N0 YePHbIM CTOPOHAaM peek.

16.7. MopsifoK HaBMOAEHWIA HA CTAHLMW Ceay oW
- OTCYETbI MO YEPHON CTOPOHE 3afHe penku;

- 0TCYETbl N0 YEPHOW CTOPOHE NepefHel periku;

- OTCYET MO KPacHOW CTOPOHE NepeHeln periku;

- OTCYET MO KPaCcHOW CTOPOHE 3aOHew peiiku.

16.8. HopmanbHas anvHa nyya suavmposanus - 100 M. Ecnn paboTbl BLINOMHSAIOT HUBEIMPOM, Y

KOTOpOro Tpyba MMeeT yBeNnyeHne He MeHee 30°% , TO MPW OTCYTCTBUN KonebaHwi
1306pakeHuin paspelaeTcs yBenuumnsaTb 4auHy nyya Ao 150 M. PacctosiHue ot HUBenvpa Ao
peek MOXHO U3MepsATb AanbHOMepPoM. HepaBeHCTBO pacCcToOsHUIA OT HMBENMpa A0 peek Ha
CTaHuuu JonyckatoT 00 5 M, a ux HakonneHve rno cekuun - Ao 10 m.

Beicota nyya BM3MPOBaHWUS HaL NoAcTunatroLWen NoBepxXHOCTbIO AOXHA ObITb He MeHee 0,2 M.

16.9. Bo Bpemsi HabnoAeHUI Ha CTaHLMW HUBENMP C YPOBHEM 3aLMLIAIOT OT CONMHEYHbIX Nyyei
30HTOM.

16.10. Peiikn ycTaHaBNMBaOT OTBECHO MO YPOBHIO HA KOCTbINK, 6aliMaky, a Ha yyactkax ¢
PbIX/IbIM 1 32600YEHHbIM FPYHTOM - Ha KOTbS.

Ha 3a60104€eHHbIX y4acTKax PeKOMEHAYETCS NPUMEHSTb HUBEMPBI C KOMMEHCATOPOM.

16.11. MNpwu nepepbiBax B paboTe HabnoAeHNS 3aKaHuMBatOT U NPOAONXAIOT cornacHo n. 15.13,
HO PacxoXAeHNs MexXy 3Ha4YeHNAMN NPeBbILIEHWA 10 1 Nocne nepepbisa AoNycKaloT A0 5 MM.

16.12. HabnofeHnsi Ha CTaHUMW BbINONHSIOT B TAKOM NOCNEL0BATEIbHOCTM.

- YctaHnasnusaroT HUBENNp B paéoqee NONoXeHne C NOMOLLbIO yCTAHOBOYHOIr o Unun
LUMNUHOPNYEeCKOro YpOBHA.

- HaBonsT TpyGy Ha YepHyto CTOPOHY 3aAHel pevikii, NPUBOAST Ny3bipeK YPOBHS NMOAbEMHBIM
WU 3N1EBALMOHHBIM BUHTOM TOYHO Ha CEPEAMHY U LENAIOT OTCYETHI MO AaNbHOMEPHBIM 1
CPefHEMY WTPUXaM CETKW 3pUTENbHON TPYObI.

- HaBonsiT Tpyby Ha YepHYIo CTOPOHY NepeaHe Peiiki 1 BbINOMHAIOT AENCTBUSI, yKadaHHbIE Npu
HabnoaeHun 3agHen penku.

- HaBoasT Tpyby Ha KpacHyio CTOPOHY NepeaHer Peiku 1 4enatoT 0TCHeT Mo CPeAHeMY WTPUXy
ceTku.

- HaBopsiT Tpy6y Ha KpacHyio CTOPOHY 3aAHeit Perku 1 AeNnatoT OTCHYET MO CPEAHEMY WTPUXY
ceTku.

Mpy paboTe HUBENMPOM C KOMMEHCATOPOM OTCHETHI MO PeVike HauMHatT cpasy Xe nocne
npvBeeHNs HUBENUPA B paboyee NONOXEHUE U HaBeAeHUs TPYBbl Ha perky. Mepes oTcyeToM
HEoBX0aMMO YBeANTLCS, YTO KOMMEHCATOP HAXOAUTCS B PA6OYEM COCTOSIHUN.

PesynbTathl HabNoOEHMI HA CTAHLIMSX 3aMNUCHIBAIOT B XXYPHaN YCTAHOBNEHHOW (POPMbl
(npunoxeHwve 33) unu BBOAAT B 3anomMuHalolee yCTPOMNCTBO perncrparopa.

16.13. PacxoxneHune, 3Ha4eHWin NpeBbIEHNS HAa CTaHLMK, ONPeAeNeHHbIX MO YePHbIM 1
KpacCHbIM CTOPOHAaM peek, AoMnycKaloT [0 5 MM C y4eTOM Pa3HOCTH BbICOT Hynen napbl peek. Mpu
60nbluEM PACXOXAEHN HAONIOAEHUS HA CTAHLMW MOBTOPSIOT, NPeBapUTeNbHO N3MEHNB
MONOXEHNe H1BENMPA MO BbICOTE HE MEHee YeM Ha 3 CM.

Mo okoHyaHuM HUBENNPOBAHUA NO NNHUN MeX Y UCXOL4HbIMW penepamu NoACHNTbIBAIOT

HEeBA3Ky, KoTopas He A0MXHa npesbiwaTb 20 M”VE . B Takux xe npenenax nonyckatoot
HEBSA3KM B 3aMKHYTbIX MOMMroHax, 06pa3oBaHHbIX MMHUSAMU HUBENMPOBaHus IV knacca. Mo Mepe
3aBeplIeHNs HUBENMPOBAHNS 3aMNO/HSIOT BEAOMOCTb NPEBbIWEHNI yCTaHOBNEHHON (HOPMbI
(npunoxeHwve 34).



dparmMeHT 3anncy M3MepeHnit Ha cTaHLMK Npu H1BenupoeaHuu IV knacca npueeneH
B Npunoxexum 35.

17. Ocobbie cnyyvyan HuBenunpoBaHusa Il v
IV knaccoB

17.1. Bbibop MecTa, BpeMeHU, NpmbopoB 1 METOAVKM Ans HuBenuposaHus |l n IV knaccos yepes
BOJHOE NPenaTCcTBMe, NPOU3BOASAT C y4eTOM yKasaHui, npueeaeHHbix B n.n. 10.1-10.3, 10.5-
10.7.

17.2. HuBenmpoBaHue Yyepea NpensiTCTBUs WpUHOMN A0 200 M BBINOHSAIOT N0 06bI4HOW
MeToLuKe, ABYMS NpuemMami, ¢ Co6ioAeHneM paBeHCTBa PACCTOSIHWIA [0 NepefHel 1 3aaHel
peek. Mexy npriemamun N3MeHsII0T BbICOTY HBenmMpa Ha 3-5 cM. PacxoxaeHvne 3HaveHuit
NPEBbIWEHUS N3 NPUEMOB AoNyckatoT 4 MM npu HuBenuposaHuu lll knacca n 7 mm - IV knacca.

17.3. HuBenvposaHue yepes npensTcTams WupunHoi 200-400 M BbINONHSAIOT HUBENUPAMU C
nnockonapannenbHoi NNacTVHKOM cnocob6oM "COBMELLEHUS" C MPUMEHEHWNEM WNTKOB
(Npuno>xeHwve 28), HO YACNO HABEAEHWIA Ha WTPUXYM WNTKA YMEHbLIAKT A0 TPEX, a YACNO
CIBOEHHbIX NPUEMOB - A0 OAHOTO.

HuBenvpoBsaHvie yepe3s npenstcTeus npubopamu 6e3 nnockonapanienbHoi NIacTUHKI
BbIMO/HSOT CNOCOGOM "MOABUXKHOI MAPKN" C MPUMEHEHNEM WTKOB C GeNbIM LITPUXaMm
(npunoxeHue 29), 0AHNM CABOEHHBIM NpueMoM. Mpu 3TOM Ha n3oBpakeHre cpeaHe HUTK
TpyObl ABUXEHVEM WMTKA NOABOAST N306paxeHus 6enbix WTPKUXOB Mo YeTbipe pasa. lnprHa (B
MM) 6enbIX WTPVXOB WMTKA AONXHA 6bITb 0,06S, rae S - W1puHa NpensTcTeums, M.

I'Ipm no6om crnocobe HUBENNPOBaHNA Yepe3 NPensaTCTBUA NMPEeBbIeHNA MeX Oy NOCTOAHHbIMA
penepamu, noNny4eHHble Habnonatenem B nonynpwveme no rnaBHoMy un 4epes KOHTpOI'IbeIIZ
CTBOpbI, @ TaKXe cpefHne 3Ha4YeHNs NpesBblWeHns, Nony4YeHHble KaXabiM Habnonatenem B
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CLBOEHHOM npueMe, He AO0/1XHbl pa3nin4yaTbcs 6onee yeM Ha e MMV'ST ,roe S wnpunHa
npenAaTCcTBuA, KM.

17.4. HuBenmpoBaHuve Yyepea NpensiTcTBus wWipuHoi 6onee 400 M no auHusm Il u IV knaccos
BbIMOMHSIOT B PeAKUX Cyyasx, MeTogamu 1 npuéopamui, NpefycMoTPeHHbIMI 415t
HuBenuposaHus Il knacca.

17.5. B uckniountenbHbix cnydasx Husenuposaue lll n IV knaccos yepes npenaTcTBus
NPOV3BOAST 31IMOA MO NbLy C COBNOAEHNEM CNEAYIOWMNX YCNOBHUIA:

HUBENMPOBAHWE BLINOMHAIOT MO Hanbonee KOPOTKOMY MyTU B BO3MOXHO KpaTyailmii cpok;
Ha obovx Beperax Bogoema 3abnarospeMeHHO 3aknafbiBaloT Mo OAHOMY NMOCTOSIHHOMY penepy;

nepen Ha4yanoM HMBENMPOBAHUS TPACCy OYMWAIOT OT CHera; B MecTax Ans NOCTaHOBKU peek
npo6uBaoT BO NIbAYy OTBEPCTUS, B KOTOPbIE BMOPAXMBAIOT AEPEBSHHbIE KONbs AnuHow 20-30
CM 1 grameTpom 8-10 cM ¢ BOUTLIMM B 11X TOPLIbI FTBO3ASIMY CO CAOEPUYECKOIA WNSMNKOW; B MECTaX
NOCTaHOBKW HUBENMPA NS KaXA0W HOXKM WTaTuea BMOPaxXmsaloT KoNbs anvHon 10-15cm n
avameTtpom 8-10 cm;

nopsanok Hab6MoaeHui 1 A0NYCKN Ha CTaHUUAX Takne Xe, kak 1 npu 06bI4HOM HUBEMpOBaHUN.

17.6. HnBenmpoBaHue no nbhy BbINONHSIOT ABAX/bl KK B MPSIMOM, Tak 1 B 06paTHOM
Hanpasnenusx. Mpw Hanuuum aByx 6puUran HUBEMPOBaHUE NPOU3BOAST HABCTPEYy APYr OpPYyry.
PacxoxaeHne Mexay CpefHUMU 3HAYEHUSIMI U3 ABYX NPSIMbIX 1 [ABYX 06paTHbLIX XO40B

10 MMVE 20 MMVE

nonyckaioT He 6onee npwv HuBenuposaxuu lll knacca n ana IV knacca.

17.7. HuBennpoBaHmwe no nbAy BbIMOMHSAIOT B NEPUOAbI HAUMEHB WX CYTOUHBIX KonebaHui
nbaa. Mpu BbIGOPE BpeMeHM CYyTOK ANs NPOM3BOACTBA PaBoT PyKOBOACTBYIOTCS AAHHBIMM
HabnoaeHWIT 32 CYTOYHBIMI KONEGaHUSIMW BOAbI U NbAa, MONYYEHHBIMU HA PEYHbIX BOLOMEPHbIX
nocrax.

17.8. MNpy HUBENMPOBaHUM Yepes BOAOEMbI, Fae HabNAAI0TCS Pe3Kne N3MEHEHNS YPOBHS
nbaa, Yepes kaxasle 10 MuH ¢ oaHoro 6epera HBENMPOM HabnoaaloT 3a konebaHnamMmn
noBepxHOCTK Nbaa. Mpw HabnAeHUSIX UCMONb3YIOT PeliKy, NPUKPENNEeHHYI0 K BMOPOXEHHOMY
B nef cTonby, KOTOPbIA OTCTOUT OT Bepera Ha PaccTosiHUM 50 M. Mo NONyYEHHbBIM LaHHbIM
BBOJAAT MOMNPaBKM B U3MEPEHHOE NpeBbllieHne.

17.9. Bo BpeMms HabnioaeHuin He AOMYCKalT CKOMNEHWs Ha NbAy NIOAe 1 TpaHcnopTa.

HviBenvpoBaHue B 0AHOM HanpaeneHun 06s3aTenbHO 3aKaHuMBatOT B 04WH AeHb 6e3
nepepsIBoB B paboTe.

PaboTbl oCywWwecTBASOT NOA PYKOBOACTBOM HayanbHUKa NapTum.

17.10. Husenuposanue IV knacca yepes BoaHble NpensTcTaus wupnHoi 200-400 m nponasoast
B COOTBETCTBUW C METOAMKONM, N3noxeHHoii B KHIM-11-239-92.

JlonyckaeTcsi HUBENMPOBAHUE BbINOMHATbL MO ype3y BoAbl. C 3TOM LENbIO HA peke BbibupaloT
NPSIMONIMHENHBIN Y4aCTOK CO CMOKOVHBIM TeyeHneM. B61u1an ypeaa Boabl Ha oboux Geperax
BblKanblBalOT OTBOAHbIE KAHaBbl, B KOTOPbIX OAHOBPEMEHHO 3a6MBAIOT MO OAHOMY KONy, TakK
4TO6bI CpPe3bl KOMbEB 0Ka3annCb Ha ypoBHe BoLbl. PaboTy BbIMONHSIOT B TUXYIO NOroay B
neproibl HauMeHbLMX YacoBbIX KonebaHui ypoBHs BoAbl. Konbsi B kaHaBax ToT4ac xe
CBSI3bIBAIOT HVBENMPOBAHWEM MO XOAy C penepamu Ha Beperax. MpeBblleHrs Mexay penepamu
Ha 6eperax A0NXHbl 6bITb PaBHbI CyMMe MPEBbILEHMIA MO X0AY.

HviBenvpoBaHue no ypeay BoAbl NPOU3BOAAT ABAXAbl. PacxoXAeHne Mexay AByMs

P
3HaYeHVSMMN NPEBbILEHNS JOMycKaloT 40 20 ”MVE ,rae L - paccTosiHue Mexay penepamu, K.

18. lNMonesble KypHabl

18.1. XypHanbl HUBENMPOBAHUS SBNSIOTCS AOKYMEHTAMU CTPOrOro y4eTa v perucTpupytotcs
MHCMEKTOPOM OTAena TeXHNYECKOro KOHTPons. CTpaHuubl B XypHane fONXHbl 6biTb
06513aTe1bHO NPOHYMEPOBaHbI, MPOLHYPOBaHbI U ckpenneHb! wramnom OTK.



18.2. 3anucu B XypHanax nenatoT HYeTKIM NOYEPKOM YepHUNaMu, WapykoBOW PyUKo nam
NpOCTbIM KapaHawoM. 3anpelaeTcs Nonb30BaTbCS KapaHaalamn XMMUYECKUM 1 LIBETHBIM.

HeynosneTtsoputenbHble UM HENpPaBubHO 3anuncaHHbIe HABNIOOEHNS HA CTaHLWMK akKypaTHO
3a4epKMBaIOT C YKasaHNeM NpUYmnHbl nepeaenkn. Homep ctaHumm npy NoBTOPHbIX
HabMoAEHMSAX COXPAHSIOT C MPUMUCKON cnosa "nosTopHas".

18.3. MopuncTka 1 ucnpasneHne 3anucei 0TCHeTOB B XypHane 3anpetiaetcs. OwnboyHble
3anucu B BbIYNCNEHNAX aKKypaTHO 3a4epKnBaloT (He 3aTeMHSAA NpexX e HanMcaHHoro oTcyeTa)
1 CBEPXY 3aMnM1ChIBalOT NPaBUbHbIE.

18.4. B XypHane HUBeNMPOBaHWS akKypaTHO 3ap1COBBIBAIOT MOCTAHOBKY PEMKM Ha KaXXA0oM
penepe 1 3an1cbIBatoT BLICOTY €€ MeCTa NMOCTaHOBKN OTHOCUTENIbHO MNOBEPXHOCTMN 3EMIIN.

18.5. B xXypHane ob6s3aTeNbHO 3an0NHSIOT TUTYNbHbIA NNCT, 3apUCOBLIBAIOT CXEMY XOA0B 1
LLaloT OMUCaHNe MECTOMONOXEHUS 3aHNBENMPOBaHHbIX penepoB. Ha 060poTHOM cTopoHe
TUTYNBHOTO NMCTA 3aNMCHIBAIOT TEXHNYECKME [aHHble HUBENVPA U Peek, PacnonoxXeHne
Haanuceii Ha perikax, 3Haku (MC U MHYC) K OTCHeTaM No NOABECHO pevike.

18.6. Ha HaYanbHOM CTpaHuLe 3an1cu Xo0a yKasblsaloT Ha3saHWe U HOMeP HavanbHoro n
KOHEYHOro pernepa. 3an1cbisatoT CBEAEHNS 0 COCTOSIHWM BHEWHEr0 0CHOPMEHNs penepa n
[lenaloT 0TMETKY O ero BOCCTaHOoBeHNW. Ha kaxaoii cTpaHuue XypHana ykasblisatoT Hauano v
KOHeL| Hab N0 AeHMI, YyCNOBUS MOrOAb.

HyMepaLumo CTaHUUIA Ha KaX A0 CeKLMIN HaunHatoT ¢ nepBoro Homepa. B koHue XypHana
YKa3bIBalOT YMCNO 3aN0IHEHHbIX N HE3AaNO/IHEHHbIX CTPaHULU.

18.7. [lonyckaeTcs UCMONb30BaHME 3NEKTPOHHBIX KYPHANOB (PErncTpaTopos, HAaKoNUTENE
MHEpOpMaLWK), NPOrpamMMHOe 06ecneyeHe KOTOPbIX MO3BONSIET peann3oBaTb TEXHONOTMIO
HUBENMPOBAHWS B COOTBETCTBUMN C TPEGOBAHNSAMM HACTOSILEN UHCTPYKLIMM.

19. NoneBble BblYNCNEHUSA

19.1. Tpy NoneBbIX BbIYNCNEHNSX BbIMONHAOT:

06paboTKy Matepmanos UCCNENOBAHWIA U MOBEPOK HUBENMPA U PEEK;

BbIYMCNIEHNS B MONEBbIX XypHanax;

cocTaBneHue nonesbiX Be4OMOCTel NPeBbILEHNA;

BbIYMCNIEHNS HEBA3OK MO IMHUAM W NMONNrOHaM.

19.2. MNepes nonesbiMy paboTamy NOArOTABAUBAIOT W MPOBEPSIIOT CReaylowme AaHHbIE:
yPaBHEHWNE KOHTPO/bHOW NNHENKK;

maTepuansl nabopaTopHbIX UCCNEA0BaHNIA HUBENMPA U PEeK.

YpaBHeHUS ANVH KOHTPO/IbHOM NMHENKN 1 MaTepuanbl UCCNEN0BaHMNIA BblAAIOTCS B KOMUK,
3aBepeHHor OTK nnu meTponoruyeckoi cnyx60i.

19.3. MopsiAOK M TOYHOCTb BbIYMCIEHUI NMOKa3aHbl B 06pasLax nonesbix 4OKYMEHTOB,
NPVBELEHHbIX B MPUNOXEHNSAX.

19.4. Monesyto BeAOMOCTb MPEBbILEHNI COCTABNAOT B ABE PyKU. Ha kaxnoi BegoMocTu
LLOMXHbI 6bITb MNOANMCY COCTaBVBLIErO PaBOTHMKA U CYMTaBILINX PABOTHIKOB.

19.5. B cpeaHvie NpeBbIWeHNs Mo CEeKLMsSIM BBOAST MOMPaBKy 3a CPEAHIO0 ANVHY MeTpa
KOMMNNeKTa peek, a npu HuBenmposaHum | n Il knaccos Takxe Nonpasky 3a pasnuuve
TeMmnepaTtyp UHBaPHbIX PEEK NpuW 3TaNOHMPOBAHUM Ha KOMMapaTope ¥ BO BpeMst
HUBENMPOBAHWUA.

20. NepeyeHb MaTepmanos, nogsexxawmnx
chave

20.1. Mo okoHYaHMM noneBbiX PaboT UCMONHUTENb NPEbABASET CleaylolWwme MaTepuans:
0(POPM/IEHHBIE U NPOBEPEHHbIE MONEBLIE XKYpPHANbI;

NOSICHUTENbHYIO 3aNUCKy O MONeBbIX paboTax, CoAepXalllyio BCe CBEAEHUS, HEOOX0ANMbIE ANs
COCTaB/IEHNS TEXHNYECKOTO OTHETa;

pesynbTaThl NabopaTopHbIX (3aBePEHHbIE KOMWK) 1 NONEBbLIX UCCNEL0BaHWIA HUBENMPA U PEEK;

BbINUCKY C ypaBHEHNEM MHBAPHBIX PEEK N KOHTPONbHOW TMHENKU, 3aBepeHHyto nadopatopuen,
BbIMO/HSIBIIEN MCCNeoBaHWe (noBepKy) Npubopos;

NONeBYI0 BEAOMOCTb NPEBbIWEHWNI;
CXeMy HMBENNpPOBaHUA;

OTKOPPEKTUPOBAaHHbIE OMCAHNS, KOOPAUHATHI M aBPUChI PEnepoB v Tonorpaguyeckme
kapTbl MacwTaba 1:25000 v KpynHee C HAHECEHHBIMM penepamu;

KON akTOB UHCMEKTUPYIOWKUX NUL, 1 NpUeMKU paﬁoT.

CxeMy HMBENMPOBAHWS BbIYEPYMBAIOT TYLUbIO Ha KapTax macwtabos 1:100000-1:200000 unn Ha
yepTexHoi bymare.

Ha cxeme nokasablBaloT UCXOAHbIE penepbl, MPON0XEHHbIE NUHUW, BCE 3a/I0XEHHbIe,
BK/TIOYEHHbIE UK NPpUBA3aHHbIE penepbl, MyHKTbl TOUAHTYNALMX U NONUFOHOMETPUN,
YPOBEHHbIE NOCThbI.

Ha cxeme nokaablBaloT CBA3b HOBbIX IMHWIA C TMHUSAMU NPONOXEHHbIMU paHee. Cxemy
COCTaB/IAKOT NO YCTAHOB/IEHHbIM YCNOBHbBIM 3HaKaMm. K mMatepuanam npuknanbiBatoT onmcb BCeX



cAaBaeMblX OOKYMEHTOB C yka3aHueM Yucna nmcToB.

Ha Bcex martepuanax 4onXHbl 6bITb LATbl UCMIONHEHUS U MOAMUCY UCMONHUTENS U MOMOLHUKA.

21. Mpubopbl 1 BCNOMOraTesibHoe
obopynoBaHue anst HUBENMPHbIX paboT

21.1 Husenwvpbl

N5t HUBENUPHBIX PABOT NPUMEHSIIOT HUBENUPSI, BbinyckaeMble no TOCT 10528, a Takxe
PaBHOLIEHHbIE UM MO TOYHOCTU OTEYECTBEHHbIE U MMOPTHbIE MPUBOPHI, TUNOPa3Mep KOTOPbIX
YTBEPX[EH 1 BHeceH B ['ocpeecTp cpeiCTB N3MepeHuii.

HuBenvpbl KnaccuUUMPYOTCS MO TOYHOCT Ha BLICOKOTOYHBIE, TOUHbBIE N TEXHUYECKME, MO
TWMY OTCYETHOrO NPVUCNOCOBIEHMS - C ONTUYECKUM MUKPOMETPOM 1 6e3 Hero, no crnocoby
NPVBEAEHNS BU3NPHOW IMHWW B FOPU3OHTANIbHOE MOMNOXEHWE - HA HUBENMPDI C YPOBHEM 11 C
KOMMeHcaTopoM; Mo crnocoby OTCUNTLIBAHUS MO Pelike - BU3yanbHble (TPaAULMOHHbIE) U C
LIMEOPOBBLIM OTCHETOM; MO KOHCTPYKLIM 3pUTENbHOI TPy6bl - C NpsiMbIM U306paxeHnem (Tpyba
3EMHOro Tna) 1 ¢ 06paTHbLIM N306paxeHNeM BUSMPHLIX Lienei (acTpoHoMuyeckas Tpy6a).

B cooTBETCTBUM C roCyAapCTBEHHLIM CTaHAAPTOM Ha HUBENVPDI WMAP TMNA H1BENupa
BKtoYaeT Byksy "H", LMdPOBOI KOA, COOTBETCTBYIOWE CPELHel KBaapaTnieckomn
NOrpewHoCTH NpeBblweHns Ha 1 KM ABOHOro xona, Hanpumep H-05, H-3, H-10; ons Husenupos
C KoMneHcaTopoM B wudpp npubopa nobasnsetcs bykea "K", Ans HUBeNUPOB ¢ NUMBOM - BykBa
"N", vanpumep, H-3 K1, H-10 K/1. Ons Monudvkauwii Husenupos nepef, 6yksoi "H"
nobasnsieTcs umMgppa, o3HavatLWas ceputo 1M TMNopasMepHbIi psa Npubopos, Hanpumep, 3H-
2K, 3H-3K/J1.

HuBenvpel ¢ LMMPOBLIM OTCYETOM B CBOE KOHCTPYKLIMW COAEPXaT aN1eKTPOHHO-LUMG pOBOi
[LaTymK, NO3BONSIOWMIA aBTOMATUYECKM CHMTLIBATbL MONIOXEHNE BU3PHON IMHIM MO
cneunanbHoO WTPUX-KOA0BON peiike, a TakXXe perncTpupoBath, XpaHnuTb MHgopMauuio,
OCYLIECTBNSATb KOHTPO/b NPOMEXYTOUHbBIX ONepaLuil.

HuBenvpbl ¢ LMAPOBLIM OTCHETOM AOJMIKHbBI COOTBETCTBOBATb TPEGOBAHUSIM TEXHNYECKMX
YCNOBUI HA U3rOTOB/IEHME 1 MOCTABKY NPMOOPOB, yTBEPXAEHHbIM B YCTAHOB/IEHHOM MOPSIAKE.
Hanpumep, Ans BbICOKOTOUHbIX paBoT MOryT NpuMeHaTbest HuBenupsl Di Ni 12, ans apyrux
pa6oT - Di Ni 10, Di Ni 22 (¢dpumpmbl "Kapn Lleiic"), SDL (doupmbl "Sokkia").

O6wue TpeboBaHus Kk npubopam, NpenHasHaveHHbIM Ans Hueenuposawws |, Il 11l v IV knaccos
LOMXHbI COOTBETCTBOBATb HOPMaM, ykasaHHbIM B Tabn. 4.

Tabnuua 4
Hopmbl no
E auHuubl
HaumeHoBaHne xapakTepucTikm . Knaccam
n3mepeHuin
Lo Jmiv
. 20-]
YBEnVyeHue 3pnTenbHoii Tpybbl, He MeHee Kpat 40 |24 2
LleHa neneHns LUMIMHAPUYECKOro YPOBHS, He Bonee "/2 MM 10 | 12| 30
KoagppnumeHT HuTsaHOro nansHomepa 1001
[lmanasoH paboTbl KOMNEHCATOPA, He MEHEe yrn. MUH %3 15
CKI1 ycTaHOBKU NHUM BU3VMPOBAHWS, He 6onee yrn. cex 0,2 Rk

CucTemaTnyeckas norpewHocTb paboTbl KoMneHcaTopa
Ha 1' HaknoHa oT nNpnbopa He 6onee
MN3meHeHue yrna i npn nameHeHun Temnepatypbl Ha 1°C, He

0,5
yrn.cek  [0,050,10 0,3

Sonee yri. cex 0,5 0,8
Llena neneHus wkanbi ONTUYECKOro MKPOMETPA ANS peek C
LIeHON AeneHns:
MM

-5 MM 0,05
-10 MM 0.1
NucTpymenTanbHas CKIT namepeHns npesbieHnit Ha 1 kK

. MM ST,
[1BOHOTr0 X043, He 6onee 05151316

21.2 HuBenvipHble peiiku

Ins HUBENMPHBIX PaboT NPUMEHSIIOT HUBEMPHBIE PelikK, BbinyckaeMble no TOCT 10528, a
TakXe paBHOUEHHbIe UM N0 Ha3Ha4YeHUo N TOYHOCTN OTe4YeCTBEHHbIE U UMMAOPTHbIE pe|7n<|/|,
paspelleHHble K 3KennyaTauuun.

Insa HUBENMpoBaHus In Il knaccos npegHasHavatoTCs WTPUXOBbIE MHBAPHbBIE PEViky ANNHON 3m

1 NOABECHbIE peikn AnnHo 1,2 M. HaTsxeHune nHBapHbIX Monoc 2021 g, Hynb nonsecHoi
peviku fLonxeH 6biTb COBMELLEH C LIEHTPOM OTBEPCTUS ANS WTU(TA, HA KOTOPOM NoABelWBaOT
peiiky. ins Husenuposarus Il v IV knaccos NPUMEHSIOT ABYXCTOPOHHWE WalleYHbIe PENKM C
CaHTUMETPOBbIMK feneHnsamu. Ha oaHoi CTopoHe (Hanpumep, YepHOI) Havyano Wkanbl LONXHO
coBnanath C MAOCKOCTbIO NATKW PeVikn, a Ha APYroii (HanpuMep, KPAaCHOW) C NNOCKOCTbIO NATKM
coBMelatoT otcueT 6onee 4000 (Hanpumep, 4680). B KOMNAEKT HUBENMPOB C KOMMEHCATOPOM
[onycKaeTcs BKNoYaTb 0AHOCTOPOHHME HUBENMPHbIE PEVikK, B 9TOM clyyae npu paboTe Ha
cTaHumy npu HuBenmposaxum |l v IV knaccos namepeHnsi NPOBOASITCS MNP ABYX rOPU3OHTaxX
HuBenupa. Bo3MOXHOCTb MCNONb30BaHNS TENECKONMYECKUX PEEK Ha [iopantoMUHNEBO
OCHOBE [I0NXHA OroBapuBaThCs B TEXHNYECKOM NPOEKTE Ha NPOM3BOACTBO PaboT 1
060CHOBbLIBATbCS METPONOTNYECKN.

O603HaueHre Tna HUBENPHOW peikn BKtouaeT 6ykebl PH, norpewHocTb HUBENMPOBaHUS 1
LUIMHY PEku, HanpuMep, peiika HUBeNUpHas Ans paboTbl C NOrPEWHOCTLIO 3 MM Ha 1 KM X043,
nnvHoi 3000 MM, cknaaHas - PH-3-3000 C.

O6wue TpeboBaHWs K HABENUPHbLIM peiikaM, NpeaHasHayYeHHbIM Ans Husenvposanus |, I, [l v IV
KNaccoB AOXHbl COOTBETCTBOBATH HOPMaM, ykasaHHbIM B 1abn. 5.

Tabnuua 5



Hopmbi no
Envnnubl
HaumeHoBaHMWe xapakTepucTik . Knaccam
n3MepeHnit
T v
Llena penexus wkanbl MM 5(10)| 10
(OTKNOHeHMe MeTPOBbIX MHTEPBANOB OT HOMUHANBHOTO
P P MM 0,1/0,2{0.5/1,0
3HaueHus, He 6onee
CnyyaiiHble NOrpewHoCT AeLMeTPOBbLIX MHTEPBANoB, He
yHal P AednmeTp P MM 0,10 |0,4]0,6
Gonee;
TO XXe ANs paboT B ropHbIX paioHax 0.05 |0,1
LleHa neneHus yCTaHOBOYHOTO YPOBHSI, He 6onee yrn.MmHHa2mm| 10-12 (20| -
Ctpenka nporvba, He 6onee MM 5 6 (10
HenepnerankynapHOCTb NNOCKOCTU NATKM K OCU PEVikn, He MM/Ha ANnHY 01lo2
6onee pevikn s
HartsxeHve nHBapHOW NOnoChI Kr 20+1

L5t LMdOPOBbIX HYBENVPOB NOCTABASIOTCS OAHOCTOPOHHME WTPKX-KOA0BbIE PEKN ANNHOM OT
1 004 M (BN5 HEKOTOPbIX LIMCPPOBbIX MPMGOPOB NOCTABNSOTCS PENKY, HA BTOPOI CTOPOHE
KOTOPbIX HAHOCWTCS WKana C CaHTUMETPOBLIMU LENEHNSIMU LIS BU3yalbHbIX U3MEPEHN).

21.3 BcnomoratenbHoe 060opyAoBaHue ANs HABENUPHbIX paboT

Mpu Npon3BoACTBE HNBENMPHbIX PaBOT HapPsiAy C HUBENMPAaMK 1 Peiikami UCMONb3YI0TCS
BCriomMoratenbHble Npubopsbl 1 060pyaoBaHMe, NepeyeHb KOTOPbIX MPUBOANTCS HUXeE:!

- NONEBOW ANEKTPOHHbIN XypHanN (PErMcTpaTop MHPopMaLMM) ANs perucTpaumm oTCHeTOB Mo
pevikam 1 06paboTku peaynbTaToB M3MEPEHWIt Ha CTAHLMM 1 MO HABENIMPHOMY XOAY;
pervcTpaTop HgopMaLmi fonXeH obecneymBaTb BOIMOXHOCTb MPUMEHEHUS TEXHONOT UM
HUBENUPOBAHUS B COOTBETCTBUM C TPEBGOBAHUSIMU HACTOSIWEN NHCTPYKLIUK;

- wraTve HUBenmpa no FOCT 11158 ans ycTaHoBKM Nprbopa B paboyee NonoXxeHue;

- peikofepXaTtenu (Mnv noanopku) ANst HAAEXHOTO YAEPXKaHUS PENKN B BEPTUKANbHOM
MONOXEHUN MO YPOBHIO;

- TepMOMeTp-Npaly ANs U3MepeHns TemnepaTypbl BO3ayxa B NpoLecce namMepeHui (B
HuBenuposaHuu |-1l Knaccos - Ha KaX 4oV He4YeTHO cTaHumK no xoay, B HuBenuposanum Il n IV
KNaccoB - B Hauane u KoHLe paboTbl);

- H/BENMPHbIE KOCTHINN CO CADEPUYECKON roN0BKOM ANS YCTAHOBKM Ha HUX periku (puc. 25);

- HMBENMpHbIe BalMaky, NCNoNb3yeMble Hapsay ¢ KOCTbINSIMU, B HuBenuposarum Il v IV
KN1accos;

- cTanbHoW TpocC unu pynetka anuHoi 50 (100) M N5 N3MepeHUs pacCTOSHWA OT HUBENVPA 0O
peviku;

- TOMorpadNyECKMii 30HT ANS 3aWUTbl NPUGOPa OT CONHEYHOI PaANALIMU N OLHOCTOPOHHErO
Harpesa, a TakXe 0T aTMOCHEPHbIX OCAAKOB.

20

so-60

400-700

Puc. 25 Tumsl KOCTBUICH, PUMCHACMBIX MPH pabOTe HA PA3HBIX IPYHTAX

Puc. 26. TexcToauTOBBIN (ICPEBAHHBIN) VATHHUTEIb



Puc. 27. IInacTMaccoBbIi
(pOroBOi) HAKOHCUHHK:

— METAJUTHYCCKAS OTPABA;
2 — BCTABKA U3 IJIACTMACChI

Mpw HneenuposaHuu I-1l Knacca B paitoHax cesepa (Mo Mep3noMy rPYHTY) MPUMEHSIIOT
crneuuanbHble WTaTuBbl ¢ ANMHOM HOoXeK 160-180 cM, obecrneumnBatowwme ycTonumnsoe
NONoXeHue HUBENMpa Bo BpeMst HabMoAeHWIA Ha cTaHumsX. [ns HUBENMPOBaHUS MO Mep3noMy
FPYHTY K HOXXKaM WTaTmea 60nTamMm NpukpennsioT TEKCTONNTOBbIE (AEPEBSIHHbBIE) YANUHUTENN
nnuHoi 25-30 (puc. 26) nnu Ha MeTanMyeckmne KoHLbl HOXEK HafeBaloT NNacTMaccoBble
HaKOHeuHWKw (puc. 27). lns HUBENMPOBaHKS MO CHEry K HOXKaM WTaTvea KpenaT AepeBsiHHbIe
yanuHutenn annHon 30-40 cM, KOHLbI KOTOPbIX AeNaroT YTONWEHHbIMU U TYNbIMU.

21.4 MeTponoruyeckoe 06ecrneyeHne HUBENVPHbIX padoT

21.4.1 ObecneyeHne eaNHCTBA U3MEPEHWIA NPY NPOU3BOACTBE HUBENUPHbIX PaboT
OCYLIECTBNSIETCS B COOTBETCTBUM C 3aKOHOM Pd 0T 27.04.93 N 487-1 "O6 obecneyeHumn
eaunHcTea namepeHuin' (Benomoctb Cbesna HapodHbix aenytatos P® n BepxosHoro Coseta

P®, 1993, N 23, c1. 811).

JlokanbHble NoBEePOYHbIE CXEMbl A/151 CPEACTB U3MEPEHUI MPEBbILEHWNI - B COOTBETCTBUN C PO
68-8.17.

K HuBenmpHbIM paboTtam gonyckatroTcs nprbopel, Npolewme CnbiTaHs Ans Lenen
YTBEPX[EHNS TUNa 1 Ha KOTOPbIE BblAaHbl CBUAETENbCTBA O MOBEPKE YCTAHOBNEHHON POPMbI.
Mo 3asiBkam noTpebuTtenei unm n3rotTosnTenel, a Takxe no TpebosaHnio 3akasurka
HUBENNPbI MOTYT BbITb CEPTUMULIMPOBAHDI HA COOTBETCTBMUE TPEBOBAHUAM HAacTOSIE
MHCTPyKUmK B Cncteme cepTudmkaumm reoaesnyeckoi, Tonorpauyeckoi n
KapTorpacmn4eckoi NpoayKUnm, MONOXEHNE O KOTOPOW YyTBEPXAEHO MPMKa30M
Pockaptorpadpvu 13 asrycta 2000 r. N 99-np. n 3apeructpuposaHo B MuHiocte P® 14
ceHTs6ps 2000 r. 3a HomepoM 2382. B npoLiecce akcnnyatauuy HUBeMpsl NoABepraloTcs
neproamnYeckori NoBepke B COOTBETCTBUM C MeTOANKOV ¢ MU 07 yepe3 MexXnoBepoYHbIi
MHTEepBan, CornacoBaHHbli ¢ Focctanaaptom Poccun. Mpy NpoM3BOACTBE HUBENUPHBIX PaboT
[l0MXHa NPOBOANTLCS TEXHONOrMYeckas nosepka Hmeenupos B cootseTcTaun ¢ MKUHI
(THTA) 17-195-99; neproanyHOCTb onepaumii TEXHONOr M4eCKOV NOBEPKW - B COOTBETCTBUN C
TpeboBaHNSIMW HAacToSWe UHCTPYKLUMK (21.4.2). TlepBrYHYIO 1 NepUOANYECKYIO MOBEPKY
LLOMKEeH BbIMOMHSATb NOBEPUTENb, TEXHONOTUYECKYIO - UCMIONHNTENb HUBENVPHBIX paboT.
OnpeneneHns BULOB NOBEPOYHbIX paboT NpuBeAeHb! B MPUNoXeHun 36.

Mpw nonyyeHun HMBENMPA C 3aBOAA U NOC/E KANUTanbHOTr0 PEMOHTA PEKOMEHAYETCS
NPOBOAMTb NOMHbIE Na6opaTopHbie NcCnenoBaHns Npubopa, BKoYalolwme:

- nccneposanve paboTbl MEXaHN3Ma, HakMOHSIoWero N1ockonapanienbHyo NNacTuHY 1
onpeaeneHve LUeHbl AeneHns MukpomeTpa (npunoxexue 10);

- onpeAeneHue auanasoHa v norpewwHocTy paboTbl KOMeHcaTopa (y HUBENMPOB C
KoMmneHcaTopamu) (npunoxenve 17);

- NPOBEPKY MPaBUNbHOCTU X042 (POKYCUpPYIOWEN NH3bI (Mpunoxexue 11);
- onpeneneHve KO PULMEHTA AaNbHOMEPA U aCKMMETPUMN HUTEN (MPUNoXeHue 12);
- NIPOBEpPKY LieHbl 060pOTa 3M1EBALMIOHHONO BUHTA (Y HUBENVPOB C YPOBHEM) (MpUnoxexue 16);

- IPOBEpPKY KayecTsa TEMNOBOM 3amTbl KOXyxa Npubopa - y BbICOKOTOYHbIX HUBENMPOB
(npunoxexue 13);

- onpenenexue yrna i Hueenmpa (npunoxexuve 9);

- onpefeneHne NorpeLHoCT COBMELLEHNS KOHLIOB My3blipbka KOHTAKTHOrO YPOBHS
(npunoxetwve 15);

- NOBepPKY HenepneHAuKYnapHOCTU OCK peVIKI/I K MIOCKOCTU NATKM K OCU pe|7|Kv| (npvlnoerme
18);

- MPONOXEHNEe KOHTPObHOMO X04a 0bLe ANVHON He MeHee 3 KM (MpunoxeHue 14).



MeToavka uccneaoBaHwin HUBENVPOB N3NIOXEHA B MPUNOXEHNSX K AAHHON MHCTPYKLMN. DT
1CCNefoBaHNs LONXKEH NPOBOAUTL UCTIONHUTENb HUBENMPHBIX PaBoT, 38 KOTOPbIM 3aKpenneH
npvbop.

21.4.2 Ons oTAeNbHbIX onepauuii TEXHONOrMYeCKo NOBEPKN yCTaHABNMBAKOTCS CReayiolme
3HaYeHNs NEPUOANYHOCTI:

- ANs yCTaHOBOYHOr O YPOBHS HMBENMpa - eXXeAHeBHO nepen Havyanom Ha61‘||0,£leHI/II7I;

-Aanayrna i HUBENupa - B Ha4Yane paGOTbI KaxAblii AeHb B TeYEeHUe Heaenn, B AanbHewwem,
yﬁe,ElI/IBLUVICb B MOCTOSAHCTBE KOCTUPOBKMN - HE peXe 0OHOro pasa B nATHaauaTb OHe;

- Ans ownboK AeLVMeTPOBbIX AeNEHU NOBEPKY BbIMOMHSIOT MPY NMONYYEHWUN HOBbIX PEEK MPU
HusenuposaHuu |, Il, Il n IV knacca (npunoxexue 20);

- AN cpefHel ANVHbI METPOBbLIX MHTEPBANOB AEPEBAHHBIX PEEK - A0 Ha4ana v nocne
OKOHYaHWs nonesbix paboT v pas B ABa MecsiLia BO BpeMsi paboTbl, ECIN N0 pe3yibTatam
NONEBOro KOMMNAPMPOBAHUS CPEAHAS ANNHA METPOBOIO MHTEPBANa KOMNNEKTa peek
n3mexunacb 6onee yem Ha 0,1 MM, TO BbINO/HSIOT LONONHUTENbHOE UCCNEN0BaHNE PEEK Ha
KoMnapaTope; npu paboTe B ropHbIX paioHax CPeAHIO AMHY MeTpa onpeaensior
KOHTPONbHOW NUHeKon yepes 15 nHei;

- INHbI METPOBbIX MHTEPBANIOB MHBAPHbIX PEEK 3TANOHMPYIOT B HaYane 1 B KOHLE Nonesblx
pa6oT Ha komnapaTope MK-1 (npunoxenue 21);

- NOBEPKY YCTAHOBKM KPYT MbIX YPOBHE Ha peiikax BbiNOMHSAIOT €XXeAHEBHO;
- onpefeneHne CTpesku nporuba peiikyv - LBa pasa B MecsiL (Mpunoxexue 19).
21.5 MNpasuna obpalueHnsi ¢ HUBENMPOM W BCMIOMOraTenbHbIM 060pyA0BaHNEM

Mpw obpaleHn ¢ HUBENMPOM 1 peikamu cneayeT NOMHUTb, YTO 3TO TOYHbIE U Joporve
npubopsbl, Tpebytowme k cebe 6epexHoro oTHoweHms. Oco6oe BHUMaHWe Heo6X0AMMO yAensiTh
HUBENIMPAM C KOMMEHCATOPOM, & TakXe LMPOBLIM HUBENPAM.

1. YknagbiBaTb ¥ BbIHUMATb HUBENMPbI U3 YNaKkOBOYHbIX AWWKOB cnenyet 6e3 60nbwmx yCI/IJ'II/IVI
N HaXMOB; HUBENNP 6paTb TO/NIbKO 32 NOACTaBKy. 3aKprBaTb yﬂaKOBO'-leIVI SANK BMeCTe C
['Ipl/l60p0M MO>XHO TOJIbKO nocne T0ro, Kak yée,D.VIﬂVICb B NPaBun/ibHOCTN YKNankun HUBenvpa unu
peekK B AlKK.

2. Heobxoanmo obeperatb Nprbopbl OT NONanaHui Ha HAX BAAry, Mblav U rpsiau.
CucTeMaTtnyecky cneayeT NpoTUpaTh UX YUCTOM Cyxow BeTowWbHo. Mbinb U rpsi3b ¢ HUBENMpa
YAansioT KUCTbIO.

3. Tpywmecs 1 pxasetolme 4acTu H1UBeMpa NepuonuYeckyt NpoTUPatoT BHaYane MacnsHoi
TPSINOYKOM, a 3aTeM cyxoit. Ecnu Ha H1Benup v peiiku nonana Bnara, To BHavYane ux cnegyet
BbITEPETb TPAMKOM, 3aTEM BbICYWNTb, CHOBA MPOTEPETb U CMa3aTb OTKPbITbie METananyeckme
yacTy NpMBOPOB HaCOBbLIM MACOM. EXXeAHEBHO YNCTAT NATKW PEEK U CMa3bIBAIOT TOHKUM COEM
macna. Henb3s ponyckatb pXaBeHust NATOK PEek.

4. Ecnv HMBeNvpoBaHwe BbINONHSIOT NPy 0TpULATENbHOI TeMnepaType Bo3ayxa 1 npuéop
BHECEH B TEMOE MOMELLEHME, TO CNeflyeT HE MEHee YeM Yepes ABa Yaca BblHYTb NpuGop 13
yNakoBOYHOT O SLMKA M NPOTepeTb. HeaonycTMo CywmnTb Nprbopbl B6NU3N HarpesaTenbHbIX
npn6opos.

5. OnTuyeckune HapyXHble YacTy HMBENMPA 3anpellaeTcs NpoTMpaTb TPANoYKamm,
CMOYEHHBLIMU MacIoM, BEH3MHOM, - X MOXXHO NPOTMUPATb TONbKO Msrkoit 6enoii cTupaHoi
TKaHbl0 U3 NbHa, TOHKOro NON0THA, PUCoBO Bymaroii unu Batoin. Henb3s kacaTbes
OMTUYECKMX YacTel nanbuamn.

6. I'Ip|/| IOCTUPOBKE HMUBENupa cnenyet cobniopatb OCTOPOXHOCTb, NOCKONbKY C/TNLWKOM Tyr0|7|
X04 ncnpaBuUTeNnbHbIX BAHTOB MOXET Bbl3BaTb CPbIB NX peSbil.

7. Mpw nepepbiBax B paboTe (AHEM Ha 06en UK Ha HOYb) HUBENWP U PEVKW cneayeT
yKNaabiBaTb B yNakoBOYHbIE SIUMKMN. YNAKOBOYHBIE SWWKM HE BONXHbBI HAXOAUTLCS HA COMHLE.
3a 45 MUHYT 0o HaYana paboTbl HUBENUP U PENKM AONXKHbI BbiTb BbIHYThI 13 YNAKOBOYHbIX
SWMKOB, A5 TOFO 4TOGbI OHW NPUHSANW TEMNepaTypy Bo3ayxa. JonyckaeTcs B OTAENbHbIX
CNyyasix XxpaHUTb peiiku B Bpe3eHToBbIX Yexnax. YknaabisaTb perku Ha 3emnio 6e3
6pe3eHTOBbIX YEX/IOB 3arnpelaeTcs, Tak Kak 9T0 MOXET BbI3BaTb KOPOBNEHNE Peek.

8. Co cTaHumm Ha cTaHuumio HUBENNP NepeHOoCAT 3aKpeneHHbIM Ha WTaTuee B BepTukasbHOM
nonoxeHuun. Bce 3aXnMHbIE BUHTbLI 4ONXHbI 6bITb 3akpenneHbl, a No4beMHble BUHTbI HE
AONXHbl Ka4aTbCA B CBOUX rHe3aax.

9. OT BO34ENCTBUS CONHEYHbIX ﬂyHeVI HUBENNP Npu nepexonax sawuwatTt 6enbim 4yexnom, a Bo
BpeMs HabNIOEHWIA HA CTaHLMK - Tonorpaguyeckm 30HTOM C 6enoi NoLKNaLKOM.

10. MNepeHocuTb peliky cnedyeT 3a pyyky uim yknaabieaTb pebpom Ha nneyo. 3anpeliaetcst
yKnanbleaTb Peiky nnawMms Ha nneyo, Tak kak B 3ToM cnyyae 6yaeT cTupaTbes ee wkana, 4To
3aTPYAHUT B falbHEMWEM NPOU3BOACTBO HUBENVPOBaHWS. Mpu paboTe NHBAPHLIMY perikamui ¢
Tepmopartyukamu PU-3000T npu nepexone co CTaHLMM Ha CTaHLMIO U BO BPEMS OTCYETOB MO
peiikam TyM6nepbl "KOHTPO/b" 11 "M3MepeHne" LONXHbI 6bITb BbIKHOYEHbI.

11. Mpu nepeeanax no XenesHbiM [OPOram 3anpelaeTcsi caasaTth HuBenup B 6arax; Ha
aBTOMOOWIBHOM U Fy>XKEeBOM TPAHCTMIOPTE HUBENVP 1 PEVKM CeayeT NepeBo3nTb B YNakoBOYHbIX
AlWmKax, KoTopble 06s3aTeNbHO YKNaablBAOT Ha KaKoi-NMbo MSrkuin (aMopTU3aLMOHHbII)
maTtepuan u NnpuBsA3bIBAIOT K KY30BY.

12. HoXKu WwTaTuBoB, 6awmaku, KOCTbINM NpU NepepbiBax B paboTe 04UCTUTbL OT rpsian n
NPOTEPETH HACYXO.

* MockonbKy B COBPEMEHHbIX HUBENMPaXx ceTka 3puTenbHON TPYBbl He COAEPXUT HUTER,
npasunbHee 6bino 6bl Ha3BaTh "cnocob cpefHero wWTpuxa" unm "cnocob HaseaeHus".

> I'IpeBblmeHme Ha CTaHUMM BbIYMCASIOT U3 OTCHETOB TOJIbKO MO CPeaHen HATU.



Mpunoxexne 1

CxeMa npomMep3aHuns U NpoTanBaHUS
FPYHTOB A1s onpeaesieHns rnybuHsbi
3aKJlaflkn penepos

= e Cmle OBl @As s

1~ 10HAs [PAHILA 30HI MPCPHIBHCTORO PACTPOCTPAHCHHS MHOTO/ICTHCI MCP3AOTHI; 2 — CCBEPHA IPAHHILA 20! PCPHIBICTOrO PACTPOCTPAHCHILS MHO-
rOTeTHEiH MEPIIOTHI I KOHASH TPAHIIIA OGIACTH PHMEHEHIS 3HAKOB, JACTATHIBAEMBIX B YIKHE CKBUKHHb MPOCTANBARHEM 11H Oy PeRieM: 3 — ryGiHa npoviep-
3QHISH TPYHTA, MPHHIMACMASH TPH PACHETE Ty GHHbI JAUTAIKH 3HAKOB, CM: 4 — L1yGHHA MPOTAMBAHILS TPYHTOB, NPHHIMACMAs TPH PACHICTE Ty GHHb 3UTAKH
JHAKOB, €M 5 — BHICOKOTOPHBIC OGAACTH C MPCHMYLICCTBCHHO KAMCHIUCTBINIH TOPOAAMIL 1 MHoroCTHe! IX TPYHTOB 6 —
MI0THHIH PaBHBIX ryGiH MPOMEp3aHIT (TPOTAMBARS).

Mpunoxexue 2

3aBUCUMOCTb NOKa3aTessa NpoTanBaHUS
OT BpeMeHn WwypdoBaHNA

Mpumep: MnybrHa npotameaHus rpyHTa 15 asrycta 1990 rona ans penepa, Haxoaswerocs B
CEeBEepHOI 30He 06nacTv MHoroneTHen Mep3noTsl, 6bina 1.45 M. MonHas rnybuHa npoTavBaHus
rpyHTa 6ynet pasHa H = 1.45/0.90 = 1.61m.
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Mpunoxexue 3

Cnuncok obcnegoBaHHbIX U
BOCCTAHOBJIEHHbIX HUBEJIMPHbLIX PErneposB

Ha3BaHwve paiioHa paboT C NepeyncneHmemM HoOMeHKNaTyp Tpaneuuit
(macwraba 1:200 000)

Monesble paBoTbl BbINOMHEHDI B 20 r.

(HanmeHoBaHWe opraHusauumn)



Tun
penepa,
HoMep
Mapku,
knacc,
ron
3aKnamku.,
Tp. m-6a
1:100 000

KoopauHaTbl

penepa, B, L

(rpad., MuH.,
cek.)

OnucaHue
MECTOMOMOXEHNS
penepa

CBeleHws 0 COCTOSHUM
penepa u pa6oTsbl,
BbIMOJIHEHHbIE MO €ro
BOCCTaHOB/IEHIIO

WcnpaeneHHoe
onvcaHve
MeCTOMONOXeHNs
penepa

Pen. 1121

JInnna Il kn. oT rpyHT. Pen. 217 0o rpyHT.

Pen. B xopowem TOSHUW.

c. le6poBo, B 253 I'Iemro 250 em cocro c. Llle6poeo, B 117

M K toro-3an. ot purody . M K toro-3an. ot
IpyHT. Hero, y nns GPS HabnioneHuin. Mapka Hero, y
pen. 492459 [nepeceyeHuns ¥ BEpX TPyl 0uMLIeHbi OT nepeceyeHns
217. llkn., P>KaBUVHbI U NMOKPbITbI

432451 |nopor MnbuHo-Nor nopor MnbuHo-Nor

1948 . P- 1 Lle6poBo-K nuH BUTYMHEIM NAKOM. 1 Lle6poBo-K nuH, B
35-31 p ’ |Bo3obHoBREHa okomka, p ’

B7 MKIOry OT _[7Mkiory ot

9 yCTaHOB/EH Ono3HaBaTeNbHbIiA o
nepBsoii Loporu nepeo foporu
cton6

CTeH. c. KnuH, 34.

c. KnuH, 34.
pen. 491944 |ukons. ces Pen. B xopowem coctosHun.  |[deTckoro cana,
34, 1 kn., ’ . OunieH 0T pXXaByuHbI 1 ceB. cTOpoHa B 8.6

430319 |cTopoHaB5.3M
1962r., BOCT. NTOVCT DMK MOKPbIT BUTYMHbLIM 1aKOM M OT ces-3arn. yrna
P-35-31 - npnetp ananms
CreH. c. OsepHoe, B
pen. Lokone 34.
79, 11 kn, waraauia, B 3.2 Pen. yTpayeH, Tak kak CHECeHO
_ [3OaHune marasunHa

1962r., npasee BXO4HON
P-35-31 [nBepu

I'Ipmmeanme. I'Iop;uqox BHECEHWs B CMNCOK penepoB Mo 0TAeIbHbIM IMHUAM HUBENUPOBaHUSA
COOTBETCTBYET UX MECTY B KaTtasiore BbiCOT HUBENMPHbIX penepos.

Cnuncok obcnenoBaHHbIX U
BOCCTAHOBJIEHHbIX penepoB Mo JINHUU
HuBenmposaHusa Il kKnacca "baTeeBo -
becknpg"

Kpatkoe onucanne |VIHXeHepHo-reonormnyeckme
MEeCTONON0XeHNS 1 reonoro-
Twn, Homep
HMBENMPHOrO MyHKTa, COXPaHHOCTb reomopdonoruyeckune CreneHb
enepa, rox penepa, T1n n ocoBeHHOCTM yyacTka  |ycToitumeocTu|lpuMedaHme,
p3aKJF'I)aJ,1KVI COXPaHHOCTb MECTHOCTW, Ha KOTOPOM penepa
COOpYXeHus, B 3aN0XeH HUBENVPHbIN
KOTOPOM OH 3aN0XeH penep

CTeH. pen. 3aN0XeH B
34. pacnonoxeHo Ha

30. BOK3ana CTaHL. 2
BbIPOBHEHHO,

BaTeeso, 31. .
ropV30HTaNbHOM

[OByX3aTaxHoe, oyHn.
noBepXHOCTW BOAOpa3aena,

13 TecaHbix 6710KOB,
Ha paccT. 300 M OoT 34.

HaxoauTcs Ha paccT. 20

CteH. pen. M 0T X1 MonoTHa, B HaxoamTcs npyn. FpyHT 0o a6

234, 1930 . c ’ rny6uHbl 0,75 M Necok, T
30. BONM3Y OKOHHbIX

[nanee Taxenas ravHa,
NpOeMoB NMeITCS

o rnybvHa rpyHT, Bog 2.5 M, 33

TPeWnHbI WMpnHon A0

nocnenHue 25 net He
1,5 cm, pen. o

o 0TMEYEHO N3MEeHEeHUI

MOBpeXAeHIl He OBHS FPYHTOBbIX BOJ
nmeet P Py

Pen. Haxoautcs Ha Bepx.

4aCTUN CKNOHA BbICOKOM

Teppachbl p. Bera, rpyHT

PP P Py " nybvHa

c. Bonoseu, B 100 MK |CyrnMHOK C ranbkoit. CknoH rpyHT. BOA
1Or0-BOCT. OT X.-[l. NOKPLIT AEPHOM, KapcTa n PYHT.

IpyHT. pen. o onpenenexa
6ynku 1653 kM. Pen. u  |npyrux seneHuin s6nuau

2451, Tun | npoMepom B
ero BHelWwHee pen. He HabnonaeTcs,

124,1940. konoaue Ha
ochopmneHne rny6vHa rpyHToBbIX BoA 10- paccr. 250 m
coxpaHunnmcb xopowo |15 M, Boooc6opHo ot er.l

nnowanbio MecTo pen.
yCTaHOBKW pen. He
SABNSAETCA
Bbixonbl ck. Mopoa B
Crt. Beckug, ces. BOJOPAa3aenHoN 30He
nopTan ToHHens, B 100 (cBoaHo-rnsi6oBoro
Ck. pen. 764, p A
19541 M OT MONOTHA X.-4. noaHaTua Kaprar, yknoHsl ||
: BbIXO[ CK., pen. 0o 15°, Ha pacct. 300 M B
coxpaHuncsa xopowo  |ywenbe p. becknaka,
rny6uHa ywenbs 50 M

Mpunoxexue 4

CxeMa NnpuMeHeHns TUNoB penepos



1 — ceepHas 30Ha 0BNACTH MHOTONETHET MEPSIOTEL, 2 — 107KHAA 50HA OONACTH MHOFOJIETHET MEp3/IOTHI, 3 — CeBepHas 30Ha OBNACTH CE3OHHO-
TO POMEP3aHHs IPYHTa; 4 — 10JKHas 30HA 00J1ACTH CE30HHOTO MPOMEP3aHHs IPYHTa; 5 — PAHHLA pasnena 06IacTH Ce30HHOTO NPOMep3anHs
rpyHTa; 6 — 103KHAs FPaHHLA 0O/IACTH NPHMEHEHUS THIIOB 3HAKOB /It MHOTOJIETHEN MEP3JI0ThI, 7 — 06.1aCcTH BO3MOKHOTO NPHMEHEHNS CKalb-
HBIX 3HAKOB

Mpunoxexue 5

3alUnTa penepoB 0T KOPPO3UM U
BbIMY4YNBaHMS

Ins 3awmTbl Tpy6 1 6€TOHA OT KOPPO3WU NX NOKPLIBAIOT BUTYMOM, AMOKCULHON CMOO,
X/TIOPBUHWIOBON NNNKOW NEHTOW U APYrMM CPeCcTBaMU.

S PEKTUBHOCTb BUTYMHOrO NMOKPbITVS BO3MOXKHA N NPY YCNOBUN TWATENBHOTO yAaNeHus
C NOBEPXHOCTY TPYObl PXXaBYMHbI, XUPOBbIX MSITEH, B PE3Y/bTATe MEXaHNYECKOMN NN
XUMUYECKOA 04MCTKN. MexaHnyeckas 04MCTKa OCYyWeCTBASEeTCS C NOMOLbIO NECKOCTPYNHOro
annapara, CTasnbHbIX WEeTOK, CKpeBKOB 1 T.M. XMMUYeckas 04McTka CoCTOUT B MOrpyXeHun Tpy6
B pacTBop cepHoii (15-20%), consHoit (10-12%) nnu coocpopHoii (10-15%) KNCnoThl ¢
nocnenyowein NPoMbIBKON BOAON N HEWTpanusaumein 5% pacTBopoM KanbLUMHUPOBAHHOM BOAbI.

Mepen HaHeceHneM 6uTyma Tpyba rpyHTYeTCs pacTBOPOM OLHOM YacTh BUTyMa B TPEX YacT X
6eHanHa. Brutym (kenatenbHo Mapku Ill) pacTBopsoT B 6eH3NHE A0 TEKYHErO COCTOSIHUS U
HaHOCST Ha NOBEPXHOCTb TPy6bI. [locne HaHeceHWs NepBoro cnos (TonuwmHoi 1-1,5 MM) 1 ero
3aTBEepAEHNS HAHOCST BTOPOiA Cnoii 1 cpasy xe Tpyby obepTbiBatoT kpadpT-6ymaroit. B rpyHTe
C NOBbIWEHHOW MMHepanmsaumeVl FPYHTOBbIX BOA KOIMYECTBO CNOEB A0BOASAT 00 TpeX.

B kauvecTse [ONONHUTENbHON Mepbl 6eTOHHbIE 3N1EMEHTbI LeHTpa NoKpbiBaOT 6I/ITyMOM. B atom
cnyyae 06s13aTeIbHO HAHECTV Ha LEeHTP OBa CNoA rpyHTOBKW, KOTOpass CMOXeT obecneuntb
NPOHNKHOBEHNE 6I/ITyMa B NopbI 6eToHa.

B YCNoBUAX arpeCcCUBHbIX FTPYHTOB XenaTteibHO BMECTO Xene306eTOoHHbIX NIOHOB
1CMoNb30BaTh acboLeMeHTHble prﬁbl, 3anonHeHHble 6eTOHOM.

Mepen 06MOTKOM (MO CrMpanu) MeTanIM4eckoii TpyBbl CHI3Y BBEPX (OT SIKOPSt O MapKw)
JVINKO# XNOPBVHUIOBOW NEHTOM XenaTenbHO NpeABapuTeNbHO HAHECTH HA OYMLLEHHYIO
NMOBEPXHOCTb TPYObl OAMH CNOMN FPYHTOBKU.

B kayecTBe aHTUKOPPO3NOHHOrO 1 OAHOBPEMEHHO NMPOTUBOMYHYNHNCTOrO CPEACTBA MOXET
6bITb MCNONb30BaHO anokcuaHoe nokpbiTue K-MM ("koMnayHA NpoTMB NyyeHns"), COCTOSWNIA
13 cnenyowmnx KOMMOHEHTOB:

9.-5 (anokcmaHas cmona) - 100 BeCOBbIX YacTe;
TIrM-3 (nonuadoupkpuanar) - 25 BeCoBbIX YacTe;
M3MNA (nonnatuneHnonnamuH) - 15 BECOBbIX YacTei.

Iins npurotosneHns paboyei CMeCy B pacCUNTaHHOE KONMYECTBO 3MOKCUAHOW CMONbI
npubaBnsIoOT B yKadaHHoI Bbilwe nponopumun nnactudgumkartop TIM-3. CMech TwartenbHo
nepemewmsatoT. OteepanTens MAMA no6aBnsoT B CMeCh (TakXe B ykasaHHOM Bbille
nponopLuu) N1llb HENOCPEACTBEHHO Nepe HAHeCEHNEM ee Ha NMOBEPXHOCTb CTEHOK TPyObl
(6eToHa), Tak kak cnycts 1-1,5 4 nocne nobasneHNs 0TBEPAUTENS CMECb TBEPAEET, NOITOMY
cneflyeT COCTaBNSATb €€ B HEBONbIWMX KONMYECTBAX.

MepeMelwaHHyto cMeCb 13 TpEX KOMMOHEHTOB HAHOCAT KUCTbIO Ha TWAaTeNbHO OYNLEHHYIO
NOBEPXHOCTb NMUOHa (TPyBbl) 1 BbILEPXMBAIOT HA BO3AYXE 2-4 4 MPU TEMNEpaType He HUuXe
+15°C. 3aTteM HaHOCAT BTOPOIA CNOIA, KOTOPbIVA [0 NOMHOr0 OTBEPAEHNS BbIAEPXMBAIOT HA
BO3/[yXe OKOJO CyTOK.

B peaynbTate Ha cTeHke nunoHa (Tpybbl) obpasyeTcs TBepAas NpoyHas niaeHka ToNWMHOW A0
0,4 MM, cTolKas NpoTMB MOpo30B A0 -50°C 1 cnabocMep3alowascs C rpyHTOM.

Pacxon komnayHaa K-TTM Ha 1 M cocraBnsiet: ons 6etona - 200 r, ana metanna - 100 r.

B xunakom Bune KomnayHAabl TOKCUYHbI, 0cobeHHo oTBepamnTens MIAMA, B cBS3M ¢ YeM paboTbl C
HVUM CneayeT NPOBOAWTL MW HA OTKPLITOM BO3AYXE, AN B M30IMPOBAHHOM MOMELLEHUN C
BbITSI)XHOM BEHTUNsIUMEN. PadoTalolwme ¢ KoMnayHaamu SOMXKHb! BbiTb CHABXeHb! Pe31HOBLIMN
nepyarkamu.

lMpuMeHeHne KoMnayHaa MOXeT MOHMXaTb OeACTBME BbiNyymBarowmx ycunuii B 3-4 pasa.

Mcnonb3oBaTb koMnayHabl HE06X0AMMO B MepPBYI0 o4epeab Npu 3aknaake 3Hakos Tuna 15 (¢
MHOr O 4VCKOBBIMU SIKOPSIMU).

B ceBepHoii 30He 061aCTN CE30HHOTO MPOMEP3aHUS FPYHTOB KOMMAayHAbl CieflyeT NpUMeHsITb
npv 3aknaake LUeHTPOB B MYYMHUCTbIE TPYHTbI 1 0OCOBEHHO B Clyyasix, Koraa BepxHue 6eToHHble
VNN MeTannMyeckune YacTu 3HakoB He 3arnybneHbl B rpyHT 1 pacnonaraloTcsi Ha ypoBHe
3EMHOI NOBEPXHOCTMU.

HaHeceHune pa3nnyHbix aHTUKOPPO3VNOHHbBIX 1 MPOTUBOMYYMHUCTBIX CPEACTB MOXHO BbIMONHATL
C nomoLbto MexaHu3moB Tuna YBPX-1 M (yctaHoBka 6e3803ayWwHOro pacneinexus), "®aken",



CO-5 (okpacouHblit arperar), CO-71 (nucToneT-kpackopacrnbinnTenb).
MpunoxeHwve 6

MpunoxeHwve 7

N3roToBneHune penepos

Matepuanamu fns U3rotToBneHns GETOHHbIX PEMEPOB CMyKaT LIEMEHT, NECOK, WebeHb (rpasuit)
1 BOAA.

Tabnuua 6

Mapka LemeHTa MpuMeHeHWe 1 xapakTepucTuka

C60pHble 6eTOHHbIE 1 Xene306eTOHHbIE KOHCTPYKUMM. Hanbonee
pacnpocTpaHeHHbIN BUA LeMeHTa

CH0pHble XXene306eTOHHbIe KOHCTPYKLIMM N CKOPOCTHOE

BTY cTponTenbcTBO. Yepes cyTkm 3atBepaesaeT Ha 80-90% csoei 28-
[IHEBHOW NPOYHOCTM, XMMUYECKUN CTOEK

B ycnosusix CynbaTHoOi arpeccu rpyHTOBbIX BOL, Npy

ML cynbgpaTocTomnkuii CYCTEMATNYECKOM 3aMep3aHnn U OTTanBaHWm, a Takxe
YBNaXHEHUM 1 BbICbIXaHWN

XOpoLWo coxpaHsieTcs LATENbHOE BPEMS 1 MPU NepeBo3Kax.
O6nafaet Mano rurpockonuyHoOCTbIO

MLl MmarHeamnanbHbli MpoTrBONOKa3aHO NPUMEHEHWE MPU BbICOKUX IPYHTOBbIX BOAAX
L1151 COOPY>XEHUI, NOABEPratoWMXCS BO3LEACTBUIO MPECHbIX BOS,.
He nonyckaeTcsi NpUMEHeHNe B Ha3EMHbIX COOPYXEHUSX.
TBEpAeeT MeLIEHHO, MEHEE MOPO30CTOMKWMIA, HO Bonee XuMmnyecku
cToek, yem ML

nuy

ML ruapogo6HbIi

ML nyuuonaHoBbIi

["mncownakosbIi 1
LWNaKOBbIA 6eCKNMHKEPHBbI
LEMEHT

" IMHO3EeMUCTbIN LeMEHT  |BbICTPOCXBATbIBAIOWWIA, CTOEK K MUHEPANIN30BaHHbIM BOAAM.
AHrMAPUTOr NIMHO3EMUCTHLIR|TO Xe

MeanneHHO TBEpAEOWWA, MANONPOYHbIN, HE PEKOMEeHIyeTCs Ans
3aKknanku penepos

J1ns Ha3eMHOro, N0A3eMHOrO 1 NMOABOJHOrO CTPOUTENLCTBA,
CTOWKWIA K BO3AENCTBUIO CYIbdPaTHBIX BOA.

PomaHuemeHT

Ins nsrotoBneHnst 6eTOHHbIX PENEPOB HAMNYYWMM cuMTaeTcs nopTnaHauemeHT (ML),
obecneynBalowmii CpaBHUTENBHO BbICTPOE TBEPLEHNWE W BbICOKYHO MPOYHOCTL 6eToHa (Tabn. 6).
LlinakonopTnaHAUEMeHT 1 NyLLIONAHOBbIE LIEMEHTbI TBEpAeoT MeaneHHee n obnaaaot
MEHbLLEN MOPO30CTOMKOCTbIO, 0JHAKO OHM XUMUYecku 6onee cToiikn no cpasHeHuto ¢ ML, He
PeKkoMeHayeTCAa K NCNoNb30BaHUIO POMaAHLIEMEHT, ,uaroumﬁ HEeBbICOKY NPOYHOCTb 6eTOHa n
MeAneHHo Teepaetowmin. K uncny 6bicTpoTBEPAEIOWNX LLEMEHTOB OTHOCUTCS!
6bicTpOTBEPAEIOWMIA NOPTNAHALEMEHT (BTLI) 1 rMMHO3EMUCTbI LIEMEHT, KPOME TOrO,
nocneaHN XMMNYECKN CTOEK K arpecCcuBHbIM cpeaam. XMMUYECKN CTOMKMM LIEMEHTOM
aBnsieTca cynbdpocTonkuii ML, oH BbioepXuBaeT AefcTBNE MOPCKOW BOAbI M CyNbdPaTHbIX
rPYHTOBbIX BOA,.

MpoyHOCTb LEMEHTOB XapakTepmayeTcs ux mapkamm (100, 200, 300, 400 n 6onee),
yKasblBaloWM Ha Npefen ConpoTUBAEHUS cXaTuio 06pasLioB 28-0HEBHOr0 BO3pacTa.

Mecok Ans narotoeneHns 6eToHa PeKOMEHAYETCA KPYMHbIA UK CPeAHWIA C AnaMeTpoM 3epeH
He MeHee 1 MM; MPUMEHeHNe MenKkoro necka CH1XaeT NPoYHOCTb GeToHa.

LLle6eHb v rpaBuii NPUMEHSIIOT KPYNHOro pa3mepa (4-6 cM), Ho He 6onee 1/4 ceyeHust GeTOHHOTO
6noka. WebeHb obecneunBaeT 60NbLUyIO NPOYHOCTL GETOHA, YeM rpaBuin. BaxHeiwmm
ycnoeuem ob6ecneyeHuns BbICOKOro kayecTsa 6eToHa SIBNSETCS YUCTOTa 3arnonHUTENen.
KONNYeCcTBO I MHUCTBIX, MIUCTBIX U 3EMIUCTbIX NPUMECE B MECKE He A0NXHO NpeBbllaTh no
Becy 3-5%, a B WwebHe v rpasum - 1-2%.

Tabnuua 7
Tvn pacTBOPOCMECUTENM Twn nepenBrXHOro yana
lMokasartenb
CO-23A CO-26 CO-46 (PBY)

ﬂPOMaBO,ﬂVITeHbHOCTb, 1215 2 P 45
M e
(O6eM roToBOro 65 65 65 165
3ameca, N

AON2-21- BHyTpeHHero |AON-22-41| ABTOMOGWNbHBIA MK
Tun gBuratens

292 py21 | cropavus Y -1 2/p3 TPaKTOPHbIA Npuuen
MowHocTb, KBT 15 1,6 1,5 11,45
Hanpsxexve, B 220/380 - 220/380 220/380
£:6ap"””"'e PASMEPEL 180x70x100|  190x73x116  |168x73x116 385x315x425
Macca, kr 103,5 270 210 4340

" psA3HbIN NECOK, WeBEHb U rpaBuit LONXKHBI ObITb MPOMBITI, POCESIHBI 1 MPOCYIWEHbI.

JIns n3roToBneHns 6eToHa cneayeT UCNonb30BaTh MPECHYIO YNCTYIO BOAY. BONOTHYI0, cUNbHO
MWUHEPanM30BaHHYI0 UK 3arpsi3HEHHYI0 BOLY YNoTpebnsiTb Henb3s. Mopckas Boaa
NPYMEHSETCS NULLb B UCKMIOYUTENBHBIX CRyYasiX.

Cocrtas 6eTOHHOM cMecy Mo 06beMy (LEMEHT, Necok, webeHb) ANs N3roToBneHns
Xene306eTOHHbIX N GETOHHbIX AIEMEHTOB PENEPOB, NOANEXalmX nepeso3ke ¢ 6a3
M3roTOBNEHNS K MECTaM 3aknaiku, cnefyeT NpuHUMaTh B COOTHoweHnn 1:2:4. 910
COOTHOLWEHMWE AONXHO ObiTb NPY U3roTOBNEHUN BETOHHBIX 1 XeNne306eTOHHbIX MUNOHOB B
KOTnoBaHax. $Ikopm xe penepos, N3roTasBnnBaemble B KOTOBAHAX, MOTYT MMETb COOTHOLWEHNe
6eTOHHOW cMecy 1:3:5. B TpaHCNOPTUPYEMbIX 3NIEMEHTaX PenepoB cneayeT NPUMEHSITb
LuemMeHTbl Mapkun 400-500, Ho He Huxe 300; Npu N3roTOBNEHWUN PENEPOB B KOTNIOBAHE - HE HUXe
200.

Boabl B 66 TOHHO CMECU AONXHO BblTb CTONBKO, 4TOBbLI CMECh Bbina NNacTUYHOM 1 3anonHana



popMbl €3 NYCTOT, Tak Kak 13bblTouHas BoAa NOHUXAET NPOYHOCTb BETOHA 1 NOBbLIWAET €ro
BOAOMPOHNLAEMOCTb. BoaoLeMeHTHOe OTHOLWEHME (BECOBOE COOTHOLEHVE BOAbI U LIEMEHTA)
He O0NXHOo 6biTh 6onble 0,8.

KauecTBo 6eToHa 3aBMCUT OT TLWATENbHOCTY NEPEMELINBAHMS, KaK CyXoi 6EeTOHHOW cMecH, Tak
1 6eTOHHOro pacTBopa. 3anoHsATh (hopMbl BETOHOM CrieflyeT He No3xe Yem yepes 30 MUH
nocne ero n3rotosneHus. Jns npurotoBneHnst 6eTOHHO cMecu Ha 6a3ax (B CTaLMOHaPHbIX
YCNOBUSIX) MOXXHO MPUMEHSTb e TOHOMeLWanky u pacteopocmecutenu (tabn. 7).

Jns ynnotHeHns 6eToHa Npu N3roTOBNEHUN 3NEMEHTOB PEMNEPOB B CTALIMOHAPHbIX YCNOBUSIX
MOXHO NpUMeHsTb BUGpaTopsbl (Tadn. 8).

N5t NOBbIWEHNS TPOYHOCTU NUNOHOB, NOANEXALWMX TPAHCNIOPTUPOBKE, MPOU3BOAST UX
apMupoBaHue. B kauecTBe apMaTypbl UCMOMb3YIOT ropsiyekataHyto ctanb ("kataHky")
CNenyIoWero ceveHus:

Tabnvua 8
MapameTpsl
Tun Bubpatopa HanpsxeHue,| HapyxHbit auametp |Macca,

B Kopnyca, CM Kr
S NeKTPOMExXaHN4eckui, rnyonHHbIV ¢ rMOKUM a5 28 26
sanom NB-75
C BCTPOEHHbIM 3N1eKTPOABUraTenem:
MB-55 36 5,1 10
NB-78 36 5,0 9
O6Luero HasHaueHws C KpyroBbiMn 220/380 : 12
konebaHusmu VIB-19
;g Xe, C HanpaeneHHbIMW konebaHusmu, VIB- 220/380 . 15
MHeBMaTnYeckme rnybrHHbIE:
B-69 - 2,8 3,5
NB-14 - 5,0 6,5
B-13 - 34 3,5
NS PAAOBBIX FPYHTOBbIX PENepoB
NpoAoNbHblE CTEPXHU (B 3aBUCMMOCTM OT BbICOTbI NMNOHA), MM|10-12)
nonepeyHbIe XOMYTUKN, MM 5-6
0ns yHAAMEHTaNbHbIX PenepoB
NpPOAO/bHbLIE CTEPXHU, MM 13-15]
nonepeYHble XOMyTUKKN, MM 6-8

ApmaTypHble KapKachl CBap1BaIOT MW CKPENnAoT "BS3anbHOM Nposonokon” anameTpom 0,1
cM. WuprHa kapkacos fonxHa 6biTb Takoit, 4To6bl 3aWWTHLIA CNoii M3 6eTOHA CHapy XK
kapkaca 6bin He MeHee 2 CM.

Xene3o6eToHHbIE NMOHBI NS FPYHTOBbIX PEMEPOB U3rOTABINBAIOT B MHOT OSI4EKOBbIX (6-8)
pasBopHbIx onanybkax, CMOHTUPOBAHHBIX B FOPU30HTANbHOM MOMOXEHUN HA OAHOM WUTE (PUC.
28). MonepeyHoe BHyTpeHHee ceuyeHue onanybku 16x16 cM. TeXHONOrns 3roToBneHns
nUNoHoB cneaytowas. Ha nHo onany6ku (kax o sueikv) yknaabisatoT 1 yTpaMboBbIBAIOT CNOM
6eTOHa TOMNWWHO He MeHee 2 CM, Ha KOTOpbI KNaayT apMaTtypHble kapkacsl. 3aTeM Bce
NPOCTPaHCTBO onanybku 3anoHs0T 66 TOHOM, KOTOPbIN TWATENbHO YNNOTHSIOT (BUBpaTopamm)
WA WTBIKYIOT, yTPaMB0BLIBAIOT 1 BbIPABHMBAIOT 3aMOANMLO C KpasiMu onanybku.

Puc. 28. MHuorosueiikoBast omaayOka:
1 - xnun, 2 - ynopusliti 6pycox, 3 - omeepcmue O 20J06Ku Mapku, 4 - pama,
5 - aveiika 013 u320mMoGNEHUA NUNOHA

[lo 3anonHeHus onanyGkv GETOHOM B TOPLIEBOI YaCcTW KaX A0V SHEAKW NUNOHOB AenatoT
0TBEPCTHE ANaMETPOM 6,0 CM, B KOTOPOE BCTABASIOT MapKy.

Mpu n3roToBneHUN BETOHHbIX SKOPE C BLIEMKOM LS HUXHEN YacTu NIoHa, B 6ETOH,
3anonHsowWuin onanyoky, BCTaBNSIOT Ha FNy6uHY 15 CM OKaHTOBaHHbI Ha YeTbIpe rpaHn
0Tpe30oK AepeBsiHHOro 6pycka ceuyeHneM 20x20x15 cM.

B Hauane 3aTeepaeBaHns 6eToHa aTOT 6pyCcoK BbIHUMAIOT. [UNOHBI U IKOPY BbIAEPXMBAIOT B
TeHu Npu Temnepatype He Huxe +15°C B TeyeHne 10 fHER; AN paBHOMEPHOro HabvpaHus
NpOYHOCTU 6eTOHa, onanybKy yKpbiBalOT MEWKOBUHOMW, KOTOPYIO MEPUOAUYECKM CMaYMBaIOT
BOJOW.

BbiHUMATb 6ETOHHbIE 3N1EMEHTbI U3 onanyﬁKm (VII'II/I CHMMaTb onanyGKy npun N3roToeBneHnn
NWNOHOB B KOTJ'IOBaHaX) cnepyert He paHee YeM 4yepes 3-5 nHs nocne nx N3roToBneHns.
Wapenns npnv 3TOM TWATEeNbHO OCMaTPUBAKOTCA, yl'l'lyﬁﬂeHVlﬂ, PaKoOBWHbI HA& NX CTEHKax
3a4enbiBalTca 1 3aTUparoTCAa LEMEHTHbBIM paCTBOPOM (COOTHOLIJeHI/Ie UueMeHTa u necka 1:3).

Mpu Temnepatypax meHee 15°C npouecc 3aTBepaeBaHns 6eToHA PE3KO CoKpallaeTcs, a npu
0°C npekpawgaeTcs.

Ilns yckopeHusi npouecca HabupaHusi IPOYHOCTU (3aTBepeBaHmns) 6eToHa B ero coctas npu
N3roTOBNEHUN BBOAAT XNOPUCTbIN Kanbumii (3% ANns HeapMMpoBaHHOMO U 2% Ans



apMM1POBAHHOIO 6ETOHA) 1M XNIOPUCTbIA HATPUI (COOTBETCTBEHHO 2 U 1,5% OT Beca LieMeHTa).

B TpyAHOLOCTYMHbIX paioHax Npu OTCYTCTBUM WebHS 1 rpaBus paspewaeTcs 4ns
M3roTOBNEHUS SIKOPEVi B FPyHTE €CTECTBEHHOW MNOTHOCTUN UCMOMb30BaTh BMecTo 6eToHa
LIEMEHTHbIA pacTBOp B COOTHOWEHMN 1:5.

Mpwu 3aknagke Mapok 1 OCHOBAaHW penepoB B CkanbHyto NOPOAY UNW CTEHbI 30aHUI
MCMONb3YIOT LIeMEHTHbIN pacTBOp B COOTHOWeEHMM 1:3. 1115 NOBbIWEHWS CONPOTUBASIEMOCTMN
hyHAAMeHTalbHbIX PenepoB AENCTBMIO CUN BbIMYyYMBaHNS NX SKOPU 3aKNaAbiBaloT B FPYHT
€CTECTBEHHOM NNOTHOCTH, 4TO NO3BONSET 06X0ANTbCS 6e3 yCcTpoiicTBa onanybku.

Ha nHe KoTnoBaHa, OTpLITOro Ha rny6uHy 3aknankv BepxXHem rpaHu sikopst penepa,
BbIKanbIBaOT YETbIPEXTPaHHYIO BbIEMKY (C OTBECHBIMU CTEHKaMM) Mo pasmepam BepxXHeii rpaHm
1 Bbile sikopsi. [pun 3TOM [iBe CMeXHbIE CTEHKM BbIEMK AONXKHbI BbITb NPOAONXKEHNEM
0TBECHbIX CTEHOK KoTnoeaHa. [lanee Bce 60KOBbIE CTEHKM BbIEMKY PACILUPSIOT K HI3Y 00
HEoBX0ANMbIX pa3MepoB. BbleMKy 3anonHsi0T 6e TOHOM, MOC/E YEro MOHTUPYIOT apMaTypy v
ycTaHaBnvBaloT onany6ky ANs U3roTOBNEHUS BEPXHEN YacTu penepa.

MpunoxeHve 8

CpencTBa MexaHU3auun NS 3aknagku
penepos

PenepblMOXHO3aKHaﬂHBaTbCneﬂmeMMMCﬂOCOéaMMZKOTHOBaHHHM,HpMMeHﬂeMHMB
MecTax, He4OCTYMHbIX ANA UCNO/Ib30BaHNA MEXaHU3MOB; B npoéypeHHble CKBaXWHbl;
3abviBaHVEM 6638HKeprM peneposcsaeaaﬁMBHuMM MexaHu3Mamu; 3asnH4YnBaHNEmM
MeTannanyeckux pr6 B NecyaHbiX 1 3260104EHHbIX pa|7|0Hax.

Lns BoINONHEHMS paboT Mo 3aknaake PENEpPOB TEM UK MHBIM CNIOCOBOM MPYIMEHSIIOTCS
pasnunyHble MexaHuaMmbl (Tabn. 9,10 n 11).

Tabnuua 9
JKCKaBaTOPbl O4HOKOBLLOBLIE
Mapka BmectumocTb | ny6uHa konaHms (06paTHas Xoposoe Macca,
MexaHuama KoBuA, ™ nonara), M o6opynosaHne Kr
YKWS 0,2 6,7 Laccw TpakTopa OM3| 1900
90-2621A 0,25 3,0;4,6* - 6K 5700
50-33Mr 04 4,0;6.2" Crewnancioe 4,404
MHEBMOKONecHoe
5-304B 04 50 Crewnancioe 4,40,
nNMHeBMOKONecHoe
3-5015A 05 45 Crewsansoe 4,7,
ryCeHn4Hoe
* Mpsmas nonata
Tabnvua 10

BypunbHbIE MaLLMHbI



Mapka mexaHuama Auametp Fny6ura |Kareropus Macca, kr
CKBaXMWHbI, M | BypeHus, M | rpyHTa

BypunbHas kpaHoBas MawmHa:

BM-202A Ha aBTomobune 0,35;0,5; 3,0 -1V 5850

"A3-66-02 0,8

BM-205A Ha KonecHoM TpakTope 0,35;0,5; 2,0 I-IV 5750

MT3-82J1 0,8

BM-302A (302t0) Ha aBTOMOBMNE 0,35;0,5; 3,0 I-IvV 5300

"'A3-66-02 0,8

BM-306A (305B6) Ha ryceHnyHoM 0,35;0,5; 3,0 -1V 12200

TpakTope OM-75 MP-02 0,8

BKM-1501 (BM-802C) Ha aBTOMOGUNE 0.3:0,4:0,65 [8,0 Mepanbie 50500

KpA3-257 rpyHTHI

Imapaenuyeckuin 6ypunbHbIi cta HOK nE. i

"BC-64 Ha TpakTope AT-75 04;05;0,7 3.0 Hv 7500

ABTOHOMHast manorabapuTHas 6yposas 400 (6e3

0,35 4,0 [B\Y%

ycraHoska (AMBY) TpaHcnopTa)
Mepanbie

ArperaTt BU6paLvoHHOro 6ypeHus 0,4 70 FpyHTbI 14800

ABB-TM Ha ryceHnyHoMm TpakTope T-

100M

YctaHoBka rnybuHHoro 6ypenus (YI'B):

YI'B-50M Ha aBToMo6une FA3-66-02  [0,13-023 |50 Mepanbie g 109
rPYHThI

YI'B-1BC Ha asTomobune FA3-66-02  [0,13;0,65  [50-25 Mepanbie g 109
rPYHTHI

YI5-1BC1 Ha TpakTope T-4A 015,065  |50-25 Mepaneie |, 5 500
rpyHTHI

;epMVIHeCKVIVI 6ypwnbHblii arperat TBA- 0,40 10,0 LIV i

YcTaHoBka novckoBoro 6ypenus YMNb- 0.15-0.28 4.0 LIV 85 (6e3

15/25 TpaHcnopTa)

BypunbHas yctaHoska CBY IM-150- : Mepanbie

3B Ha Beanexone MA3-71 0,15-025 10 rpyHTbI

Tabnuua 11

MexaHW3Mbl A1 3aKNAAKWU CTEHHbIX U
CKaJIbHbIX penepos

Mapka mexauama IunameTtp I ny6uHa TeuraTens MowHocTb,|Macca,
OypeHus, MM | BypeHus, M kBT Kr

MoTtoceepno MC-1 43;100 4 "Opyx6a" 2,9 14,0
MoTo6yp O-10M 75 10,0 "Ipyx6a" 2,9 28,0
MoTo6yp M-1 43;65; 92 2,0 "Ipyx6a" 2,9 16,5
MepchopaTtop pyuHoil 35-56 40 KomnpeccopHas | 4 65 1 | 2509
MP-18ny yCTaHoBKa
n3-4707 40 2 D NeKkTpnyYecTBo 1,7 27,0
MoTonepdpopatop g ABTOHOMHBbIVA
"Cwmena" MIM-1 28-36 4 6eHsoarperar 30
PyuyHoi Tepmobyp PTB-
BOY 50-85 1 - - -

MpunoxeHwve 9

OnpepeneHne yrna i

Yron i, T.e. NPOeKUMst Ha OTBECHYIO NMNOCKOCTb YrNa MeX.y OCblO YPOBHS 1 BU3MPHOI OCbi0
TPyObl, BONXEH BblTb MEHbLIE 107

MoBepky MOXHO NPON3BOAUTL ABONHBIM HABEIMPOBAHMEM Brepes C KOHLOB NMHUW AnnHO 50
M (Tabn. 12).

JLnst 8T0Oro Ha KoHuax N1HUM 3abMBaIoT Mo O4HOMY KOCTBIIO UK LEPEBSIHHOMY KONy C FBO3AEM.
3aTteMm psoM C OQHUM M3 KOCTbINe yCTaHaBNMBAIOT HUBENVP, @ Ha APYroMm - peiiky. Hueenvp
ycTaHaBnMBatoT Tak, 4ToBbl OKYNSiPHBIA KOHeL, TpyBbl OTCTOSIN OT Peikv Ha 2-3 CM, Npy 3TOM
3puTtenbHas Tpyba fonxHa 6biTb HanpasneHa Ha fanbHiolo peiky. MNprBoasT HUBEUP N
pabouyee NonoXeHve, ycTaHaBNMBaloT OTCUETHbI 6apabaH MkpoMeTpa Ha oTcyeT 50 (npu
onpeneneHwii yrna iy Husenupa tvna H-05), HaBOAST HUBENVP HA AANbHIOK PEiiky,
3M1eBaLMOHHbIM BUHTOM COBMELLAlOT N306paxeHunsi KOHLIOB LIMAVHAPUYECKOrO YPOBHS 1

OTCHUTBIBAIOT MO OCHOBHOMN 1 AONONHUTENbHO (YEPHOI CTOPOHE) WKanam penku M . OtcueThbl
no fanbHel peike fenaioT no cpeaHeit HUTK HUBeupa. [ns oTcyeToB No 6ANXHEN pelike
LienecoobpasHo UCMoNb30BaTh NNACTUHKY-ABUXKOK U3 TOHKOrO NMPO3payHoro Lennynouaa c
ropu3oHTanbHoM YepToii. Habnogaten cMOTPUT Yeped 06BEKTUB Ha PEIiKY, @ MOMOLHMK MO
€ro KOMaHe ycTaHaBnvBaeT OBUXOK TaK, 4TOObl FOPU3OHTaNbHDIA WTPKX BbiN BUAEH TOYHO B
cepeavHe oTBepcTUs. [pn TakoM MONOXEHNMN ABMXKA MOMOILHNK OTCUATHIBAET MO OCHOBHOW U

LONONHNTENbHOW WKanam 6NnxHen perku A .OtcyeTbl A n [ penatoT B AeNeHnsx peviku, ¢
owwbkor 0,5 MM.

Mpwu uccnenosaHum Hreenvpos H-3 n H-10 namepsitoT BbicoTy npudopa npu NoMoLM peiku
MeX [y roNoBKOM KOCTbINS U LIEHTPOM OKy/sipa C ownbKow 1 M.
Mocne aT0ro NepeHoCAT HNBENMP KO BTOPOMY KOCTbINIO U BbIMOMHAOT N3MepeHus,

y T, A,
aHanoruyHble M3MepeHnsiM Ha nepsoi Touke. MNMonyyaloT oTcyeTs Ly f MepeuncneHHble
LeCTBUS COCTABNSIOT OAMH NpueM. 3HayeHne yrna i BbIYUCASIOT N0 CReayoWwmMM opMynam:



X=(Ay+A9) 121, + 1) 12 i=XpTIL

rae ’ﬂl ; Hay - COOTBETCTBEHHO OTCHETHI MO AANbHEN W BANXKHEN peiikaM,
NoNy4eHHble Ha NEPBOM N BTOPOM TouKaXx; L - paccTosiHne MeX Ay KOCTbINSMU (B MM),

=206 265

A Ay

13MepeHHoe AanbHOMepoM Husenupa; P

I'Ipm nccnenoBsaHUn HABENMPOB aenatTt 2 npuema. He cHumas HUBENNP, BbIMOTHAIOT BCE

Bbl4MCNIEHNA N HAXOOAT CpefHee 3HayYeHne yrna i. Pacxoxnenns MeXAy 3Ha4YeHunaMun yrna i
- P

3 Y BbICOKOTOYHbIX U ~ Y BCEX OCTal/IbHbIX

10"

nony4yeHHble B npuemax, He A0/1XHO NpesblwaTh

TWMOB HUBENUPOB. ECnu cpeiHee 3HayeHve yrna i Gonbue
LIMNVHAPUYECKOTO YPOBHS.

, TO UICNPaB/AOT NOJI0XEHNe

VcnpasneHune yrnaiy oTAenbHbIX TUNOB HUBENMPOB (Hanpumep, H-05) MOXHO BbINONHATL
BpalleHMeM 3alMTHOro CTEeKNA, HaXoAsILerocs nepen 06beKTUBOM 3pUTENLHOMN TPYObI.
3alWmnTHOE CTEKNO Y TaKUX HUBEIMPOB BbIMOMHEHO B BUAE ONTUYECKOr0 KNMHA C HEGONbIWNM
yrnom npenomnenms. Ons Toro 4To6bl yMEHbWWTb BENUYMHY YrNa i, OTKPENASIOT CTONOPHbIA

’
BMHT U BpalaT 3alMTHOE CTEKNO A0 TeX Nop, NoKa oTc4eT no pe|7|Ke He CTaHeT paBHbIM :L““ s
npuv 3TOM CnenaT, 4TO6bI M305pa)KeHVIF| KOHLOB My3blpbka YPOBHA HE pacxoAununcb.

Y HMBENMPOB C KOMMEHCATOPOM MOBEPKY OCYLECTBASIOT TEMU Xe criocobamu, 4To ny
HVBENMPOB C ypoBHeM. [Npn ncnpaeneHnsx nepemMelatoT CeTKy HUTe Nam nosopadnsaioT
3aWyTHOE CTEKNIO, Haxoasweecs nepen 06 bEKTVBOM. B onvcaHnn HuBenmpa ykasbisatoT,
Kakum criocobom cnepyeT ncnpasnstb yron i. Y Huesenupos Ni-002 yron i B nonesbix yCnoBusx
MCNPaBnTb HEMb3sl, NO3TOMY 3TN HUBENPbI IOCTUPYIOT B MACTEPCKOW. Y LMOPOBbLIX HUBENNPOB
noBepKy yrna i Npon3BoasT B COOTBETCTBUM C UHCTPYKLIMEN NO dKcnayaTauum.

Tabnuua 12
OnpepeneHne yrna iy Husenupa H-
o —_
+18°C L=50,0m
Homep Homep |Bbicota Hnsenupa A (B|OTcyeTbl Mo ganbHei pevike eJ:(e&BMﬂx i
nonynpuema|kocTbing|  AeneHnsix penkm) [ (8 nenexusx peiikn) ﬂpeﬁkm)
1 2860 3487
1 2 2978 2341
2919 2914 +5,0 +103
1 8785 9411
2 5 8901 8265
8843 8838 +5,0 +10,3
2 2800 3429
3 1 2933 2296
2866,5 2862,5 +4,0 +8,6
2 8726 9354
4 1 8859 8220 +5,5 +11,3
8792,5 8787 +4,9 +10,1

Mpunoxexune 10

NccnepoBaHne paboTbl MexaHn3Ma,
HaKJIOHAKOLLEro NJaoCKonapasienbHyto
NNAacTUHKY, U onpeneneHne UueHs.l
neneHunsa otcyeTHoro bapabaHa

LleHa neneHuns otcyeTHoro 6apabaHa He JO/XHA OTANYATLCS C HOMUHANA U Ha Pa3nyHbIX
yacTsix 6apabaHa oT cpefHein LeHbl aeneHus 6onee Yem Ha 0,0025 y npnbopos,
npefHasHaveHHbIX Ans paboT B paBHUHHbIX panoHax, 1 0,0015 - B ropHbiX.

OpnHako BCneACTBME HeKa4eCTBEHHOrO M3roTOBNEHNS OTAENbHbIX YacTel HuBenmpa LeHa
LleneHns oTcueTHoro 6apabaHa MoXeT OTKNOHATLCS OT HOMUHANA U U3MEHATHLCS B
3aBNCMMOCTU OT PACCTOSHWSI MeXAY HVIBENNPOM 1 peirkamu.

Ta6nuua 13
OnpepneneHne ueHbl geneHnsa 6apabaHa
Ha pPa3/INYHbIX €ro 4YacTsax

H-05 N 9876 t=+18.6°C

Hara: 16.01.01 JnuHa Bu3mpHoro nyya 9,8 M



OtcyeThbl no 6apabaHy Pa3sHocTb VHTepsan
0TCYETOB MPMN Lena
Homep |LLTpnx BBUHYMBAHUMN b (8
npriemalwkanbl npu ol cpenHee " neneHunsx| & um AeneHns
BBVHYMBaHMUW(BbIBUHYMBAHWN ’ 6apabaHal
BbIBUHYMBaHUM GapabaHa)
6apabaHa
19.5 3.2 3.2 3.20 0.0
19.4 17.4 1741 17.25 +0.3 14.05 0.730 | 0.0520
19.3 32.0 31.2 31.60 +0.8 14.35 0.729 | 0.0508
1 19.2 46.7 46.1 46.40 +0.6 14.80 0.736 | 0.0497
19.1 61.4 61.1 61.25 +0.3 14.85 0.731 0.0492
19.0 76.1 75.6 75.85 +0.5 14.60 0.720 | 0.0493
18.9 90.7 90.4 90.55 +0.3 14.70 0.751 0.0511
18.8 104.7 104.6 104.65 +0.1 14.10 0.723 | 0.0513
CpenHee| 0.0505

OcTanbHble NSATb npueMoB He NPUBOAATCA.
Onpe,ueneHl/le LieHbl AeNneHus wkanbl 6apa6aHa Ha pas3NnnyHbIX ero 4yactsax.

Ins atoroB na60paToprlx YCNoBUAX Ha pacCToAHUN -10mor HUBEMpa Ha BbICOTE BU3UPHOTO

nyva ykpennsiot wkany ¢ 15-20 wrpuxamv TONWMHOM =01 g, paccTosiHe Mexay ocamu
wtpuxom 0,7-1,0 mm. Llikany nepen Ha4anom nccnenoBaHwii aTanoHUPYIOT. IHTepBansb! WKkanb
LONXHbI 6bITb M3BECTHBI C OWMOKOM 0,007 MM. iccneoBaHWE BbINOMHSIOT WeECTbIo NpuemMamu,
MeX Ay KOTOPbIMI M3MEPSIIOT: BLICOTY HMBENMPA UMK NONOXeHMWe WwKkanbl Ha 0,7-1,0 mm. B
KaxAoM Mnpueme NepBbIi WTPUX, HA KOTOPbI HABOAAT 6UCCEKTOP, LONXEH BbiTb APYriM.
TwaTenbHO COBMECTUB 1306paxeHNsi KOHLOB Ny3bipbka LIMIMHAPUYECKOrO YPOBHS HUBEUPA,
HaBoAAT 6MccekTop nocnenoBaTenbHO Ha 5-10 WTPUXOB (B 3aBUCUMOCTMN OT PACcCTOSIHNIA
MEXAY OCSIMM WITPUXOB) U AenatoT oTcyeThl no 6apabaHy MukpomeTpa. MNpu atom 6apabaH
MUKpOMETPa A0JIXeH noBepHyTbes oT 0 Ao 100. Bo BpeMsi uamepeHwuii cneast 3a TeMm, Ytobbl
npv HasegeHun 6v|cceKTopa Ha WTPUXK WKanbl, m306paerm| KOHUOB MNy3blpbKa YPOBHSA HE
pacxonunuck. OTcueTbl Nno 6apabaHy ¢ TO4HOCTbI0 0,1 AeneHns 1 Homepa WTPKUXOB, Ha
KOTOpble HABOAAT BMCCeKTOp, 3anuckiBatoT B Tab . 13. 3aTem BbiBUHUMBaHWEM BapabaHa
HaBOAAT BUCCEKTOP Ha Te Xe WTPUXU, HO B 0BpaTHOI NoCneaoBaTeNbHOCTY U 3anuchiBatoT
oTcyeThl No 6apabaHy. Ecnu nponyLeH Hy XHbI WTpKX Wwkanbl, To 6apabaH BpawaroT B
NPOTMBOMONOXHOM HanpasneHun Ha 10-20 feneHui, 1 BpaleHneM B Hy XXHOM HanpasneHun
HaBOAAT BUCCEKTOP Ha WTPKX. DTN [ENCTBUS COCTABNSIOT OAUH MPUEM.

LleHy nenenus 6apabaHa C ons KaxXnoro MHTepsana HaxoasT no oopmyne:

C=by/b

roe b VHTEpBaN Mexay Wrpuxamu, Mm;
b - uncno nenenwii 6apabaHa.

BblunCnsitoT cpefiHee 3HaueHve LeHbl Aenenus 6apabaHa B npreMe 1 cpeaHee 3HaYeHUE LIEHDI
nenexns 6apabaHa Ha pa3nnyHbIX YacTsX U3 WeCTW NPUEMOB.

Mo pasHOCTSAM OTCHYETOB NP BBUHYMBAHUM U BbIBUHYMBAHWM 6apabaHa cyasiT o kayecTse
paboTbl MexaH13Ma, Hak TOHSOLWEro naockonapannenbHyo NNacTuHky. Ecnm cpenHee
3Ha4yeHne pa3HoOCTN U3 WeCTn NpnemMos 6onee OAHOro neneHns 6apa6aHa, TO HaBeneHne
6rccekTopa Ha WTPKX Peiikv Npy HUBENMPOBAHUM BCer Aa BbINOMHSIOT BpaleHnem 6apabaHa
OJ[lHY CTOPOHY, HanpuMep, BBUHYMBAHNEM.

3HayeHuns LeHbl AeneHuns 6apa6aHa Ha Pas3NyHbIX YacTax n3a 6 npneMoB okasanncb
cnenywowmmn:

Yactb 6apabaHa 0-15 [15-30 [30-45 |45-60 |60-75 |75-90 |90-102|CpenHee
LleHa nenenns C, mm|0,0500(0,0503|0,0488]|0,0496(0,0496(0,0508|0,0491|0,0497

CpeaHee 3HayeHue LeHbl feneHuns 6apabaHa Ha paccTosiHum 9,8 M paBHo 0,0497 MM,
MakCuManbHoe OTNNYne OT CPpefHero Ha oTaenbHbIX YacTax +0,0011 MM. 3 48 pasHocTei
0TCYETOB, BbIMONHEHHbIX HA BBUHYMBAHWE U BbiBUHYMBaHWE 6apabaHa 26 - nonoxuTensHble, 20
- oTpuLATENbHbIE U 2 - paBHbl Hy 0. HaBoAMTb BUCCEKTOP Ha WTPUXW PEVKM STUM HUBENVPOM
MO>HO BpalleHeM 6apabaHa kak Ha BBMHUYMBAHWE TaK W Ha BbIBUHYMBAHME.

OnpegneneHue LeHbl eneHuns oTcueTHoro 6apabaHa Ha pasnnmyHbIX PACCTOSIHUAX W NpY
pasnuuHoi Temneparype.

B nonesbix yCnoBusix 4ns aTUX UCCNefoBaHUin HEOBX0AMMO NMETb LWKany Co WTpKUxammn
TOMWWHOM 1 MM 1 PacCTOsiHMEM MeX Iy Ux ocsamm 2 MM (puc. 29). [lo n nocne nccnenosaHuin
WwKany KOMNapupyoT Npy NOMOLLM KOHTPONbHOW NNHENKN. ST MCCNELOBAHNS BbIMONHAT Ha
POBHO MECTHOCTY NPY PACCTOSIHWSIX MEXAY HUBENUPOM U peiikoi 30,50 n 70 M (Tabn. 14) n
npv pasHoi Temnepartype Bo3ayxa, Hanpumep, +5, +15 n +25°C. ViccnenosaHus xenatenbHo
NPOBOAWTbL B 06NaYHYI0 UM NAacMypHyIo noroy, cnabom BeTpe, CMOKOMHbIX MAW cnerka
konebnowmxcs N306paxeHusXx.
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Puc. 29. I1Ikana ayis1 onpeaeieHus LCHbI AeieHus 0apabaHa B TOJICBBIX YCIIOBHAX

Tabnuua 14
OnpepeneHne ueHbl geneHns
oTcyeTHOro bapabaHa HMBeMpa Ha
paccTtosgHum 30 M
Nara: 20.10.01 H-05 N 0003 b= TTEC 1 =TEPC
MHTepsan mexay LleHa
Homep | Homep OtcueTbl no 6apabaHy WTprxamn eneHus
npvema | wrpmxa npu npu B AeNEeHUsX 6apabaHa,
BBUHUMBAHM|BbIBUHYMBAHIN| P OO 6apabaHa B MM MM
1 11(1) 6,2 (2) 4,2 (6) 5,20
12(3) 84,0 (4) 857(5) | 84,85 79,65 4010 | 0,0503
2 11 5,0 3,8 4,40
12 84,1 83,8 83,95 79,55 4,010 0,0504
3 12 12,8 11,6 12,20
13 91,9 93,0 92,45 80,25 4,018 0,0501
4 12 14,3 14,2 14,25
13 94,4 95,0 94,70 80,45 4,018 0,0499
5 13 51 4,4 4,75
14 85,7 84,8 85,25 80,50 3,982 0,0495
6 13 49 5,7 5,30
14 85,8 86,2 86,00 80,70 3,982 0,0493
7 15 9,6 8,7 9,15
16 88,4 88,6 88,50 79,35 3,987 0,0502
8 15 11,5 9,8 10,65
16 89,2 89,6 89,40 78,75 3,987 0,0506
Cpenree| 0,0500

Mpumeyanve: [ns ocTanbHbIX PACCTOSHUIA pe3yNbTaTthl HE NPUBOASTCS, LMdppamn B ckobkax
ykasaHa nocnenoBateibHOCTb OTCHUTbIBAHNS.

Tabnuua 15
Nara|Temneparypa sosayxa, °C LleHa neneHns 6apabaHa npw pacCTOSIHUSAX, M| Cpeariee
30 50 70
3.07 +8 0,0500 0,0509 0,0518 0,0509
25.06 +15 0,0511 0,0519 0,0541 0,0524
1.08 +25 0,0514 0,0518 0,0528 0,0520
CpenHee 0,0508 0,0515 0,0529 0,0518

Mpumeyanve: LieHa nenexns 6apabaHa 3aBUCUT OT PACCTOSIHIS, HUBENMP HyXAaeTcs B
3aBOJICKO IOCTUPOBKE.

HuBenvp yctaHaBnueatoT TaK, 4To6bl BUSVMPHAS IMHWS MPUXOANNACH MPUMEPHO HA CepeanHy
wKanbl. LIJKany APUKPEeNnAT Ha CTeHe 30aHNsa NN K pe|7u<e. Onpe,u,en;um BE/INYNHY CMeLeHnsa
BU3UPHOrO Nyya B Ae/eHnsx oTcyeTHoro 6apabaHa, cCooTBETCTBYIOLLYIO
YeTLIPEXMUNNMMETPOBOMY UHTEPBANY LWKasbl. B NpsiMOM X04e HAaBOLAAT TONbKO BBUHUYMBAHUEM,
a B 0OpaTHOM X0A€ - BblBUHYMBaHUEM. CTPOro CneasT BO BPEMSI OTCUETOB 32 TEM, YTOObI
1306pakeHunst KOHLOB Ny3blpbKa YPOBHS Bbiv TOYHO COBMELLEHbI. Ha kaxaoM paccTosiHum
LlenaioT no BoceMb npmeMoB. [epen HayanoM 1 KOHLOM Hab N AeHN N3MEPSIOT TeMnepaTtypy
BO3ayxa. Yepes kaxAble [Ba NpMemMa CMewWaroT WKany Ha O4HO-ABA AENEHUS U 3MePSIoT
BbICOTY HUBenwupa. Mo peaynbTaTam UCCNeLoBaHUM COCTaBNSIOT CBOAHYIO Tabnuuy (Tabn. 15).

MonHble nabopatopHble 1 NONEeBble UCCNEA0BAHNS BbIMONHSIOT TONBKO NPY MOYYEHWUN HOBbIX
npvbopoB. MicnonHnTenb Xe onpeaenseT LeHy LeneHus 6apabaHa Ha paccTosiHUM 00 peiku,
pasHOM 50 M.

Mpunoxexune 11

NccnenoBaHme NpaBMbLHOCTU Xo4a
thoKycupytoLLen NMH3bl HUBENPA

DTM uccnenoBaHNS BbINOMHSAOT TONbKO Y HUBENPOB, NpedHa3Ha4YeHHbIX ANA nepenayn BbiCOT
4yepea BOAHbIe NPenAaTCTBMA, Korna HepaBeHCTBO paCCTOHHI/II7I MeXAy HMBeMpom nepe,uHel?l n
3agHen peVIKaMVI MOXeT [OCTUratb HeCKOJ/IbKMX COTEH METPOB.

Lns uccnenosaHuii BoIGUPatOT POBHYIO OTKPbITYIO Nnowaaky 60x60 M ¢ TBEpAbIM FPYHTOM, Ha



Kparo koTopoii B Touke C 3abvsatoT kon (puc. 30), a B Touke A Ha paccTosiHum 50 M oT Touku C
ycTaHaBnuBatoT HuBenmp. M3 Touku C npm noMoLm Tpoca OnncbiBaloT OKPYXKHOCTb.
OpnHOBPEMEHHO, UCMONb3Yy$ fanbHOMEP HUBENVPA U MHBAPHYIO PEKY, N3MEPSIOT

paccTosHuna A1, A2, ... A7, cooTBeTCTBeHHO pasHbie 10, 20, ..., 70 M. B Toukax A, 1 2,

..., 7 3aBVBaIOT KOCTbINIM UM KOMbS C FBO3ASMM. VIcCnenoBaHus XenatenbHO BbIMOHATb B
06/1a4HYI0 UNK NACMYpPHYI0 Noroay, Npu cnaboM BETPE M CMOKOMHBIX 1K cnerka konebnowmxcs
n3obpaxeHusx. 3a ABa-Tpu yaca A0 Hayana UccnenoBaHui HUBENMP A0MXKEH ObiTb BbIHECEH
13 NOMELLEHNs!, ONpeAeneH U UCNPaBEH Yrof i, KOTOPbIA JONXEH BbITb 6/IM3KNM K HY IO,

Aiom 1 20m

50 M

Puc. 30. Cxema pa3MeIICHUS HUBEIHPA U PEHKH

Huenwvp yctaHasnusaioT B Touke C, NprBoAsiT B paboyee NonoxeHue nocnefoBarenbHO
yCTaHaBMBaIOT peiiky B ToYkax A, 7, 2,..., 7 1 OTCHMTBLIBAIOT MO OCHOBHOM 1 AONONHUTENBHO
wkanam (I npuem). 3aTem nepexons ¢ penkor B 06paTHOM NpasneHum no Toykam 7, 6,

..., A lenaloT oTcyeThl Mo ocHOBHO wkane (Il npuem). Mpu HabnoaeHUsx B

To4ke C (hOoKYCMPOBKY TPYObl HE MEHSIOT.

YcTaHaBnMBaloOT HUBENMP B TOYKE A, NPUBOAST €ro B paboyee NonoxeHwe, nocnenosaTebHO
yCTaHaBNMBaIOT peiiky B To4Kax 1, 2, ..., 7, OTCYUTHIBAIOT NO OCHOBHOM 1 AONONHUTENbHOW
wkanam. T [eiCTBIUS COCTaBNSIOT OMH NpueM. Bcero nenatoT Tpu nprema, Mexay
KOTOPbIMU N3MEHSIOT BbICOTY HUBENMpPa. Bo BTOpoM npueme HabMioAeHNst HAYUHAIOTCS C TOYKM
7,BTpETbEM - C TOUKM 1.

MepexoaaT Ha Touky C 1 NOBTOPSIOT BCE M3MEPEHUS, MPUYEM BHA4aNEe OTCHUTHIBAIOT TONbKO
no nononHutenbHol wkane (Il npuem), a 3aTem No OCHOBHOW 1 fononHuTenbHow wkanam (111
npuem).

MpuMepbl 3anncy Hab MO AEHWIA U BbIYMCIEHUI NpMBEAeHbI B Tabn. 16, 17.

Tabnuua 16
| nprem Il npnem Il npnem CpenHee "
Homep llikana lkana likana (8 nenemsix| v, mm
TOYKU [neneHnsx o
(0CHOBHASH| 0MO/IHUTENbHAS 0CHOBHAS | NONOHUTENbHAR OCHOBHAS| NONONHUTENbHAS o)) peiku)
A 29,662 88,914 32,011 91,260 31,140 90,397 60,564 - -
1 28,134 87,383 30,479 89,726 29,610 88,862 59,032 | +1,532 |+76,60
2 28,294 87,545 30,650 89,893 29,770 89,023 59,196 | +1,368 |+68,40
3 28,928 88,178 31,275 90,525 30,393 89,649 59,825 | +0,739 |+36,95
4 27,927 87,178 30,277 89,526 29,403 88,649 58,827 | +1,737 |+86,85
5 26,377 85,626 28,729 87,979 27,851 87,101 57,277 | +3,287 |+164,35
6 26,212 85,463 28,570 87,818 27,680 86,933 57,113 | +3,451 |+172,55
7 27,066 86,316 29,426 88,676 28,544 87,795 57,970 | +2,594 [+129,70

MpumevaHwve: Hueenup yctaHoeneH B Touke C.
Bbluncnsiot cpeaHee 13 WeCTu 0TCHETOB MO peiike, CAeNaHHbIX NPy YCTaHOBKE HUBENVpa B
Toukax C 1 A. Haxooat npesbiweHns Mmexay Toukamu A1, A2, ..., A7 (B LeneHusx peiku n mm), a

TakXe CpefHee, 3HaYEHNE ropu3oHTa H1UBENUPA Fep (cyMMa cpeaHnx OTCYETOB MO perke,
Korza npubop CTosiN B TOYKe A C COOTBETCTBYIOWWMU 3HAYEHUSIMM 1)

Z[m+u}
hp="=m—@ 3
N OTK/TIOHEHWNA OT HEero oTAeNbHbIX 3HAYEHNN!:

Tabnuua 17



| npuem Il npuem Il nprem CpenHee
Homep T(8 |CpemHee| #="*M  |A=kh—h,
TOYKU |0CHOBHAS|OMNONHNTENbHAS|0CHOBHAS | AOMNONHUTENbHAS|OCHOBHASA|AONONHUTE NbHAA|AENEHUSX| T, MM MM » MM
peikun)
1 27,997 87,248 29,158 88,407 28,720 87,975 58,251 |2912,55| 2989,15 | -1,91
2 28,181 87,431 29,335 88,586 28,900 88,152 58,431 [2921,55 | 2889,95 | -1,11
3 28,819 88,071 29,973 89,226 29,543 88,793 59,071 [2953,55 | 2990,50 | -0,56
4 27,837 87,087 28,989 88,238 28,548 87,797 58,083 [2904,15| 2991,00 | -0,06
5 26,299 85,549 27,454 86,701 27,015 86,261 56,546 |2827,30 | 2991,65 | + 0,59
6 26,151 85,401 27,302 86,555 26,856 86,108 56,396 |2819,80 | 2992,35 | +1,29
7 27,022 86,271 28,171 87,418 27,719 86,969 57,262 |2863,10| 2992,80 | +1,74
Fp,=2091.06

MpumeyaHune: Hueenup yctaHoBneH B Touke A.

A1=m1+ul—hcp .

Ay=mytuw—h,

A=yt —hy,

Mo 3TUM JaHHbIM COCTaBNSIOT ypaBHEHUs oWNBoK:

N HOpMarnbHble YpaBHEHUA BUOoa

kg tA=y

“hemgta=y

—ks—gtiA=y |

sterqz:* ZJA=O

kY. s+7g— 2 A=0

3

N3 KOTOPbIX HAX0A4AT HEU3BECTHbIE kn g,a3s3aremv.

KoadhduumeHT k nokasbiBaeT BAMSIHWE yrna i v ABUXEHWA (DOKYCUPYIOWeR NMH3bl Ha

5 5 5

n3mepsiemMoe npesbiweHne. BennuuHa k B ypaBHeHusix ysennyeHa B 1000 pas, @ , = ..,
paccTosiHusa oT Toukm A 0o Touek 1,2, ..., 7.

CoCTaBnsoT HopManbHble ypaBHEHUS

14000 k +280q-168,65=0

280k+7q-0,02=0,

N3 peleHns KOTopbliX HaXoaaT HeU3BeCTHbIe

k=+0,06;q =-2,41.

MCHOHbSyﬂ nony4yeHHble AaHHble, OnpenensatoT BEeNNYNHDI Vi

»=-191-0,60+241=-0,10

w=-1,11-120+241=+0,10
1u=—056-1.80+2.41=+0,05

1 =-006—-240+241=-0,05
v =+0.59-3.00+2.41=+0,00

v=+1,29-3.60+241=+0,10

w=+174-420+241=-0,05

BennunHbl v xapakTepusytoT npaBunbHOCTb xo04a oKycupytowei nuHabl. Y Husenvpos H-05,
npefHasHayveHHbIX N5 nepeaaym BbiCOT Yepes BOAHbIE MPEensaTCTBUS, V HE AONXHbI
npesbiwatb 0,5 MMm.

OnpepneneHne KoappunumeHTa
AanbHOMEpa N aCUMMEeTPUN HUTEN

Mpunoxexune 12

KoadbhuLmeHT panbHoMepa 1 acMMMEeTpUIo HUTEN ornpeAensioT nepes Bble3foM B none (Tabn.
18). [Ins onpeneneHns KoaghuLmeHTa BoIGMpatoT POBHYIO NNOWALKY C YKNOHOM MeHee 0,5°,
YAO0GHYI0 AN N3MEPEHUS PACCTOSIHWIA MEPHOM NEHTOM MU METANNYECKOI PYNETKOM C




OTHOCWTENbHOW NOrpelwHocTbio He 6onee 1:1500. 3abuBatoT ABa KOCTLINSA UM KONa Ha
paccTosiHum 50 M apyr oT apyra.

Hap nepBbiM KOCTbINEM C OWUBKOM 1 CM yCTaHABNMBAOT HUBENMUP, & HA BTOPOM - PETKY.
[lenatoT oTcYeThl N0 AaNbHOMEPHBIM WITPUXAM U CPEAHEN HATU MO OCHOBHO 1
LOMONHNTENBHOIA WKaNnam pPeikn. 3aTem HaKNOHSIOT 3pUTENbHYIO TPYBy B pasHble CTOPOHI
TaK, 4To6bl M306pakeHne ny3bipbka yPOBHS CMECTUNOCH Ha 4-5 AeNeHNI 1 OTCYUTBIBAIOT MO
OCHOBHO 1 JOMONHATENBHOIA WKaNnam Peki. I3MEHSIOT BbICOTY HUBENVPA 1 MOBTOPSIIOT BCE
n3MepeHus.

I'Ipm nccnenoBaHMaX HUBENMPOB C KOMMEHCATOPOM MOCe NepBbiX OTCYETOB MO OCHOBHOWM 1
LONONHUTENbHOW WKanam N3MeHsaoT BbICOTY HMBENMpa (I'lﬂTb pas).

Mpwu nccnenosaHuy HUBenUpos H-3 1 H-10 oTCUMTLIBAIOT TONBKO MO YEPHON CTOPOHE Pevikun
6e3 n3MeHeHUs BbICOTbI HUBenupa (tabn. 19).

Koadh puumeHT fansHoMepa BbIYUCASIIOT Mo hopMy e, ECv 3puTenbHas Tpy6a HuBenvpa
MMeeT NOCTOsIHHYI0 AanbHoMepa C:

E=(1-C)/(x-s),

s

rae C - nocTosiHHasi fanbHoMepa, B3siTas U3 onucanus Hueenwpa; I - anvHa 6asuca, Mm;
(=8,

MM.

- cpenHee U3 pa3HOCTMN OTCYETOB MO HUXHEMY 1 BEPXHEMY OalbHOMEPHbBIM WTPUXaM,

Mpwn C, paBHOM Hynto, hopMyna NpuHUMaeT BUL
K=,7:L.-‘[H*B}cp ]

KoappuumeHT K He fonxeH otnamyatbest ot 100% 6onee 4eM Ha 1%. OfHOBPEMEHHO HaxoaaT
acummeTpuio HuTel (B %) no coopmyne:

rhe c, B, H- OTCYETbI MO COOTBETCTBYIOWMUM LWITPUXAM CETKN HUTEN.
AcvMMeTpusi He BonxHa 6biTb 6onee 0,5%.

Tabnuvua 18

OnpepneneHne KoappnumneHTa
AasibHOMepa N aCUMMeTPUN HUTeNn
HUBenunpa

H-05 N 2463 Jarta 02.06.01r.,t=+20.5°C 0=501m



Monoxexune MonoxeHwue nysbipbka OTcyeTbl NO c-B| a,1/2 IB=1';2_
HUBENVpa YPOBHS HUTSM: B, C, H H-C| MM ’MM
2448
2947 499
Ha cepenute 3447 500 -1 999
8373
8872 499
9372 500 -1 999
| 2442
2940 498
CwmeueH K okynsipy 3439 499 -1 997
8367
8865 498
9365 500 -2 998
2455
2954 499
CMelleH K 06beKTUBy 3455 01| -2 1000
8381
8880 499
9380 500 -1 999
2012
2510 498 0 996
Ha cepeauHe 3008 498
7937
8435 498 0 996
8933 498
Il 2003
2501 498
CMeweH K okynsipy 3001 500 -2 998
7928
8426 498
8926 500 -2 998
2020
2519 499
CMelleH K 06beKTuBy so21 5021 -3 1001
7945
8444 499
8944 500 -1 999
a,=—133 [,=0983
a= %100:0:3%
K=(50 100 - 350) / 499.15 = 99.7; ;

Tabnuua 19

OnpepneneHve KosppunumneHTa

nanbHomepa
H-3 37541 0 =504m
OTcyeTbl N0 AaNbHOMEPHBIM HUTSAM H-B
8[1001
502
H|1503
B|1143 504
H[1647
8|0930
H[1433 503
CpenHee = 503.0)

K =50400/503,0 = 100,2

I'Ipm BbIYUCNEHNMN OIVH CEKLUIA, UBMEPEHHbIX HUBENNPOM, Y KOTOPOro NOCTOSHHAs fanbHomepa

€#0  cnenyet nonbaosatbes OpPMYNOii:

L=K ) (1+})+2nC

roe Lk Pa3HOCTN OTCYETOB MO AaNbHOMEPHBIM WTPUXaM NPY BU3UPOBAHWMN Ha 32 HIO U
nepegHiolo peiiku. Ecnu otcueTsl fenanu no cpefHen HUTU M OQHOMY AaNbHOMEPHOMY WTPUXY,

Dtk
TO ( ) cnepyeTt yBennunTb B ABa pasa; K - koapprumeHT aanbHOMepa; n - Yncno
CTaHLlI/II7I B cekuuu; C - NMOCTOsIHHAas, B3ATas U3 nacnopTa HI/IBeJ'II/Ipa.

Mpunoxexve 13

OnpepeneHne KavyecTBa TEMNJIOBOW
3alNTbl HUBENMpPaA

HI/IBeﬂI/Ipr, npeaHasHa4YeHHble AN HUBETMPOBaHUA In Il knacca, nccnenyT B naéopaToprlx
W NoNeBbIX YCNOBUAX cnenyownm 06pa30M.

Ha 6eTOoHHbIN CTONG yCTaHaBNMBAIOT HUBENVP, PSAOM C KOTOPbIM KPEMST TEPMOMETP,



npenBapuTenbHO 3aKpbiB COCY [ C PTYTbIO OT NonaaaHwii NpsaMbIx nyyei. Ha pacctosHum ~ 1 m
OT HMBE/MPA yCTaHaBNMBAIOT C iBYX CTOPOH MO 3NeKTpoHarpesaTtenbHoMy npubopy
(pechnekTop, anekTponnuTka u T.n.). Ha pacctosiHum 6-10 M OT HUBENUPa Ha CTeHe unu cTonbe
KpenaT nucT Bymaru, Ha KOTOPOM TyLbiO NPoBeAeHa YepTa AUHOA 1 CM 1 TonwmMHON 0,3 MM.
Jnct Bymarm pacnonaratoT Tak, 4To6bl ropusoHTanbHas YepTa Haxogunach B 6uccektope
HuBenupa npwu otcyeTe no 6apabaHy, pasHoMy 50, 1 NPV COBMELLEHHBIX KOHLAX My3blpbka
LIMNINHOPNHECKOTO YPOBHS.

YeTbipe pasa HaBOASAT BUCCEKTOP Ha WTPWX Peikn 1 AenaioT YeTbipe oTcyeTa no 6apabdaHy.
3anucbiBaloT NokasaHus Mo TepMoMeTpy.

HarpesaTenbHbiMy npubopamu B TeyeHre 10-15 MUH NoBbIlWAIOT TEMNepaTypy HUBENMpa Ha 7-
10°C. HaBoasT 61CceKTop Ha WTPUX U OTCHMTBIBAIOT No 6apabaHy HUBENUPA 1 TEPMOMETPY.
MoBbiwaloT Temnepatypy ele Ha 7-10°C 1 noBTopsIoT Bee HabnoneHus. Mocne Toro, kak
TeMmnepaTtypa HuBenMpa nosbicutcs A0 45-50°C npekpaliaioT Harpes, HO HabmoAeHNs
npoponxatT B TedeHne 1.0-1.5 4, oTcunTbIBas Yepes kaxable 10 MAH NO WTpuxy un
TepmomeTpy. VIameperus yrna i HaxooaT no oopmyne:

A=ApIA,

A,
roe A n3MeHeHue oTcyeTa no 6apa6aHy, MM, NMPpu N3MEHEHUN TeMMepaTypbl HUBENMpa Ha = *

°C; | - paccTosiHMe OT HUBENMPa 0 WTpuxa, um; P =206265

B nonesbix yCNOBUSIX KAYECTBO TEMOBOV 3aWMThI ONPEAENSIOT B COMHEYHbIN, SICHbIN AeHb,
KOria MOXXHO 0XMAaTh GONbLNX M3MEHEHU TeMNepaTypbl BO3Ayxa. Husenvp ycraHasnvsarot
Ha WTaTBe W Ha paccTosHMM 50 1 25 M OT Hero, Ha penepax UK KOCTbINSX, - [BE HBAPHbIE
peiiku. MpuBoasaT HUBENMP B paboyee MONOXEHNE 1 Yepes KaxAble 20 MUH OTCYNTLIBAIOT MO
06enM peiikam 1 TepMOMETPY, HAXOASWEMYCSi PSAOM C NPUGOPOM. HabnioaeHns nposonxaot
B TEYEHME Cero aHs.

M3meHeHwve yrna i HaxoasT no oopmyne:

A=hp 1A,

Al

roe 2% - nsMepeHvie NpeBbLIWEHNS MeXay peiikamu, MM, Py U3MEeHeHUN TemnepaTypbl BO3Ayxa

A oplh o
Ha ~t ,°C; 1 - paccTosiHue Mexay peiikamu, MM.

Bo BpeMsa ncecnenosaHnin HUBENNP 3aKPbIBAKT OT CO/THEYHbIX ﬂy'-leVI 30HTOM. MI3aMeHeHunst yrna

A 5"
" npwu obLeM Harpese He A0MXHbI MPEBbLIWATD 05" ya1ec.

Mpunoxexve 14

[Mpono)xeHne KOHTPOJZIbHOIo XoA4a

Mocne naBopaTopHOro UccnefoBaHys HOBOro Npubopa, a Takxe nepes Bble3AoM Ha paboThl
Ha reoAMHaMNYeCK1e NONMIOHbI BbIMOJHSIIOT KOHTPONIbHOE HUBENVPOBAHMWE MO 3aMKHYTOMY
X0M4y LNVHOW He MeHee 3 KM, 3aKpenneHHOMy yepe3 1 KM HaaeXHbiMu penepamu. Mpu paboTte B
rOpPHbIX pafioHax CyMMapHoe MpeBbIlWEHNE MO XOAY LOMXHO BbiTh 6onee 100 M.

HI/IBeHI/IpOBaHVIe BbIMONTHAIOT B NPAMOM U OﬁpaTHOM HanpaeneHuax no MeToavke
HUBENNPOBaHUA, COOTBeTCTByIOLLleVI TOMY Knaccy, Ansa KOToporo npenHasHa4vyeH I'IpVI60p.

PesynbTarthl HUBENMPOBAHUS Ha CTAHLMSIX, MO CEKLIMSIM MeXAY penepamu, 3aMKHy TOMy
MOMMUIOHY, @ TakXXe PacX0XAEHNS NPEBbILEHNI, NONYYEHHbIE PA3HbIMU UCTIONHNTENSMU,
LONXHbI COOTBETCTBOBATL TPEGOBAHWAM HacTose VIHCTpyKLmuu.

B npoLiecce HUBENMPOBAHMS BbISIBNSIOT HEUCNPaBHOCTU Npubopa v HepocTaTtku B paboTe ero
oTAenbHbIX yacTeir. Ocoboe BHUMaHMe obpalaroT Ha NOCTOSIHCTBO yrna i, KOTOpbIi
onpeAensioT eXeAHEeBHO B HaYane v KoHLe paboTbl.

I'Iepe,u Ha4anom nonesbiX paéoT 3aMeyeHHble HencnpaBHOCTN B pa60Te HuBenmpa n peek
LLONXHbI ObITb yCTpaHeHbl.

Mpw OTCYTCTBUM KOHTPONBHOMO X04a AOMYCKAETCs MPOBECTU KOHTPO/IbHOE UCCNELoBaHMeE No
metoavke FOCT 10528-90.

Mpunoxexune 15

NccnepnoBaHme UMANHAPUYECKOIO
KOHTAKTHOI0 YPOBHS

CpenHiolo KBaapaTnyeckyto NorpeliHoCTb COBMELLEHNS M300paXKeHUs KOHLIOB
LIMNHIPWNYECKOTO KOHTaKTHOrO YPOBHS ONPeAensiioT Ha 9Kk3aMeHaTope.

JIlns aToro yctaHaBnuBaloT HUBENMP Ha NoWaake ak3aMmeHaTopa v NpucTynarT K
nccnenosanuio. MpreoaaT nNy3sbipek LUMAVHAPUYECKOTO YPOBHS NMPYMEPHO HA CEPEAVHY U
BBMHYVBAHWEM N3MEPUTENBHOMO BUHTA 3K3aMeHaTopa TOYHO COBMELLAIOT 1306paxeHnst
KOHLIOB My3bipbKa LMINHAPNYECKOro HUBENVpa. Y6eauBlWIUCh, 4TO B TeyeHne 5-10 ¢ KOHLibI
ny3blpbKa LIMAMHAPUYECKOr0 YPOBHS HE PasowWwnch, AenaloT 0TCHET MO U3MEPUTENbHOMY
BUHTY 3K3ameHaTopa ¢ To4HOCTbio 0,1 aeneHns. 3aTem BpawaloT N3MepUTeNbHbIA BUHT
aK3ameHaTopa B NPOTUBOMONOXHOM HanpaeneHun Ha 5-10 neneHnin n BBUHYMBaHVEM
COBMeLAIoT KOHLIbI Ny3blpbKa YpoBHS. Bcero B ogHoM nonynpueme aenatot 10 TOYHbIX
COBMeLLEeHUIA KOHLIOB My3blpbKa LIMANHAPUYECKOro YyPOBHSA 1 10 OTCYETOB MO WKane
1n3MepuTenbHOro BuHTa. Bo BTOpom nonynpueMe BuINONHAIOT Ha BBUHYMBAHME 10 TOUHbIX
COBMeLLEeHMIN KOHLIOB My3blpbKa YPOBHS.

CpeAHHoio KBaApaTUYECKYIO MOrPELWHOCTb COBMELLEHNS KOHLIOB Ny3bipbKa YPOBHS HAX04AT B
KaxA0M nonynpueme no oopmyne:

Meos




rae n - 4unucno oTcYeTOoB B nonynpueme.

MpUMep BLIMMCAEHI == 1 CBO/IKA PE3Y/bTATOB UCCNEN0BAHMIN IPUBEAEHLI COOTBETCTBEHHO
BTabn. 20 m 21.

Tabnvua 20

OnpepeneHne cpenHen KBagpaTudeckon
owmnbKKN coBmeLlLeHna n3obpa>keHnn
KOHLLOB My3blpbKa LUJINHAPUYECKOr O
KOHTaKTHOI0 YPOBHSA

OkaameHarop N 415 v=1""" Nara:20.05.01 fan= T2 o L™ 1224 o0
OTcyeT no WwKane N3MepuTEeNbHOMO BUHTA| - -
BBerH4nBaHne BbiBnHuYMBaHNE ' !
414 418 +0.26 +0.45
413 41.2 +0.16 -0.15
41.3 41.4 +0.16 +0.05
40.7 415 -0.44 +0.15
41.3 41.2 +0.16 -0.15
40.7 411 -0.44 -0.25
40.8 41.3 -0.34 -0.05
41.0 413 -0.14 -0.05
416 414 +0.46 +0.05
41.3 41.3 +0.16 -0.05
ZV1=DDD Zz@=unn
41.14 41.35
Z 72+0.9040 Z F2+0.3450
ml,=032" Mgy =0.20"
Ta6nuua 21

CBoaKa pe3y/sibTaToOB NUCC/Ief0BaHUN

Mprem
1 2 3 4 5
f’i’ 0,32 | 0,24 | 0,26 | 0,22 | 0,23

Z 7 0,0940(0,5210(0,6050(0,4400|0,4640

O603HaYEHMS

0,20 | 0,28 | 0,21 | 0,33 | 0,18

Mos
Z " 0,3450(0,7089(0,3890|0,9840|0,3040

>3 ri=56649 |

Mg o= | 5-6649/10(10—1) = +.0.25"

OnpeAeneHne LieHbl [ENEHNS YPOBHS MO peiike. LieHa feneHns ypoBHS 3aBUCKT OT U3MEHEHNS
TeMmnepaTtypsl Bo3ayxa. [10aToMy nepes Bble3aoM Ha ronesble padoTsl HE06X0AUMO
y6eanTbCs, He U3MEHSIeTCS N LeHa LeNEHNs YPOBHS 1 B Kakux npeaenax.

9711 uccnenoBaHus Nyule BCero BbiMOJIHATb B oénaqHylo nnu nacMmypHyto noroay, npu
He60o/bLWoM BeTpe. HI/IBeJ'II/Ip AONXeH 6bITb XOPOLWO 3aluileH OT nonagaHuin Ha Hero
CO/NTHEeYHbIX nyqe|7|.

BbibrpatoT poBHyto nnowanky AnuHol 6onee 50 M, Ha KOHLLAX KOTOPOi 3aB1BatOT KOCTbINMN UK
KOnbsi C rBo3asiMv. Han ofHUM 13 KOCTbINEl 3a 2-3 4 [0 Havana uccnefoBaHuii ycTaHaBnmeaoT
HUBENup, B6M3M KOTOPOro noAselwvsatoT TepMoMeTp. Miccnenosanus Husenvpos Tuna H-05
LlenaloT YeTbipbMs NpreMamu, fBa npriema - yTpom 1 Asa BeyepoM. Mexay npremamm
M3MEHSIIOT BbICOTY HUBeNupa. B Hauane n koHue kaxaoro npuema n3MepsioT Temneparypy
B0o3ayxa. PaccTosiHne Mexy KOCTbINSMW ONPefenstoT MeTannyeckomn NeHTok Unmu pyneTkow ¢
owubkor He 6onee 0,2 M. MNMpuBoASAT HMBENUP B paboyee NONOXeHMEe, HABOAAT 3PUTENbHYIO
Tpy6y Ha peiiky, BpaleHNeM 3NeBaLIMOHHOrO BUHTA TOYHO COBMELLAIOT BUCCEKTOP CETKN HUTEN
C OZHVM U3 WTPVXOB PENKMN NN HABOAST CPELHIOI HUTb Ha Kpait Wallikun, Npy 3ToM
1306pakeHns KOHLIOB My3blpbkKa YPOBHS A0MXHbl pacnonaratbcs Tak, YToObl OANH HaxoAnuncs
B3N Hy NS, & MO APYroMy oTcyeT Obin MakcuManbHbIM. OTCUETbI MO MUKPOMETPY BO BpeMst
1ccnenoBaHuii [ONXHbI 0OCTaBaTbCs HEM3MEHHbIMW. BpalleHeM aneBaLmoHHOro BUHTa TOYHO
HaBOAAT BUCCEKTOP (MMM CPELHIOI0 HUTb) HA CNEAYIOWMIA CMEXHBI WTPUX PEAKV U fenatoT Bce
HeobxoauMble oTcueThl. HaBeeHWs NpoJonXatoT 40 TeX Nop Nnoka MOXHO MPoU3BOAUTD
0TCYeTbI MO KOHLAM Ny3bipbka ypoBHs. [ocne aToro npuctynatoT k HabnioaeHsiM B 06paTHOM
xoae. MoBopayunBaloT 31€BALIMOHHbIN BUHT NpUMepHO Ha 1/4 o6opoTa, BpalleH1eM ero B
06paTHOM HanpaBneHN HABOAST Ha Te Xe WTPUXM Peliku, 4TO 1 B NPSIMOM XOAe, U AenatoT
0TCYEeTbI MO KOHLAM Ny3bipbka ypoBHS. OTW [eNCTBUS COCTABASIOT OAWH nonynpueMm. ViameHns
BbICOTY HMBENMPA NOABEMHBIMU BUHTAMW UV MOBOPOTOM OTCHYEeTHOro 6apabaHa, npuctynaioT
Ko BTOpOMY nonynpuemy. HabnoneHnst n 0TCHEThI BBIMOMHSIOT Tak Xe kak B epBoM nony
npvieme.

B npsMom xone 6I/ICCeKTOp BCerga HaBoasAT Ha WTpux pel?n(m BpalleHneM anesaunoHHOro BUHTa
Ha BBMHYMBaHWE, B OépaTHOM - Ha BblBUHYMBAHWME.

Tabnuua 22



OnpepeneHne UeHbl eNeHns ypoBHS
HUBeNupa no penke

11-05 N 24761  [Tara: 11.04.87r., 16 400 MUH

PacctosiHve po peiikn 50,21 M. [InvHa ny3sbipbka ypOBHS 70,5 Mm

OtcyeTbl N0 n-n
t Otcuet YPOBHIO PaccTosiHns Yucno
Howep Bo3ayxa, no |Mpsmoii [OBpatHbIi no peike, |[nonyaeneHui
npvema "~ i MpsiMoit|O6paTHbIN, ’
peiike | xop xon CpenHee MM YPOBHS, I
xon, xon
nin|nj|n
36.8 |3.6(16.8| 3.7 [16.7| +13.2 | +13.0 +13.10 5 10.45
+2.4 36.9 [8.9]11.6/89 [11.5] +2.7 +2.6 +2.65 5 10.60
37.0 14.2/6.2]|142[ 6.3 | -8.0 -7.9 -7.95
96.0 [3.2]16.3| 3.4 [16.3]| +13.1 +12.9 +13.00 5 10.35
| +2.7 96.1 [8.4]11.1| 8.4 [11.0| +2.7 +2.6 +2.65 5 10.65
96.2 [13.8/5.8|13.8[ 5.8 | -8.0 -8.0 -8.00
= 80 167.55

Mocneaytowme Tpu Npuema He NPUBOASATCS.

t/2-16-5-206 265/167.55-50 210=196"/0.8
mm, TOEL yy, npu UCCNefoBaHNN Ha dk3ameHaTope * NONy4mnoch paeHbim 9.6".

LleHy neneHuns ypoeHst T BbIYMCASIOT MO popMyfie:
/2= Z ( n—1 }|.|.p":" E rs

rAe s - PacCTOsIHUE OT HUBENMPA A0 PEKM, MM; N - YUCTIO WTPUXOB HA PENKe, Ha KOTopble
HaBoaunu BuccekTop B Nonynpueme; ! - paccTosiHie MeXay CMeXHbIMU WTPUXaMN Peiikiy,
MM; I - CMeLUeHMe Ny3blpbKa YPOBHS MpW HaK/IoHe 3puTenbHol Tpy6bl Ha B .

PacxoxaeHus MeXAy 3Ha4YeHUAMU LeHbl eNeHNs YPOBHSA T Ha2 MM, onpefenieHHbIMU Ha

05"

3K3aMeHaTOpPE W NPy NOMOLLM PEKM, HE AONXKHbI BbITb Gonee y Husenvpos H-05n 3" -y

Huenmpos H-3 n H-10.
MpuMep 3anmcu 0TCHYETOB U BbIYMCIIEHUI NPUBELEH B Tabn. 22.

Ecnu HeT ak3ameHaTopa 1 Heo6xoAuMo Gonee TWwaTenbHO NCCNeoBaTh LMNNHAPUYECKUIA
YPOBEHb, TO ANS ONPENENEHNS LIEHbI AeNEHNS YPOBHS UCTONb3YIOT Peliky CO WTprxamn Yyepes
1 MM UK MUKPOMETP HMBENUPA. Peliky npeaBapuTenbHO aTanoHUPYIOT, UCMONb3Yst 41 3TOr0
KOHTPO/NbHYIO NNHeliKy. HUBeup B 3TOM Clyyae ycTaHaBMBaIOT Ha PaccTosiHUM ~20 M OT

peikn. Ons KaxA0ro MHTepeana BelYUCASIOT T 1 Ha OCHOBE CPABHEHUSI AeNatoT BbIBOL O
NPUroAHOCTU HUBENMPA.

OnpefneneHve no pevike ownbKy COBMELLEHMS N300paxXeHNI KOHLIOB Ny3bipbKa yPOBHS.

Mepen Bble3n0M Ha nonesble paboTbl HEO6XOAMMO ONPeAenUTb OWNBKY COBMELLEHNS
1306pakeHnii KOHLIOB My3blpbKa YPOBHS ANsi TeX TeMnepatyp, Npu KOTOPbIX MAaHMpyeTcs

BbIMONIHATb HUBENTUPOBaHWE, Mooz onpenensawT no peVlKe KOCBEHHbIM MyTeM no doopmyne:

2 2

Meos™ Y Masr ™ Mhaas

Ouunbkun = n Mhazs HaxoasT 13 AeBATN NPUEMOB, BbINONTHEHHbIX HA PaCCTOAHUN 50mor
HVBENVPA 0,0 PEViKM B MACMYPHYIO Unu obnayHyto noroay, npy cnabom BeTpe, COKONHbBIX Unn
cnerka konebniowmxcs n3obpaxeHusix n 06s3aTenbHO Npy pasHoi TeMnepaType BO3Ayxa,
Hanpumep, +5, +10, +15° C. Mpun kaxnoi Temnepatype BbINOAHSIOT NO Tpu nprema. MNpuem
BK/IIOYaeT [EecsiTb TOYHbIX HABEAEHM BUCCeKTopa Ha WTPWX Periku 1 AecsTb OTCYETOB MO
6apabaHy ONTMYECKOr0 MUKPOMETpa C TOYHOCTbIO 01 AeneHus. 3aTem LenaioT ewe 0ecsiTh
0TCYETOB, HO Nepef KaxAbiM HaBeJeHeM 6UCCeKTopa Ha WTPWX Perikn 3N1eBALMOHHBIV BUHT 1
oTcYeTHbI 6apabaH oTBOAAT Ha 1/4 o6opoTa. MNepsble 10 0TCHETOB CyXaT 415t onpeAeneHns

Mheas BTOpbIE - Mo

HaBeneHwns 6rccekTopa HUTER Ha WTPKX U COBMELLEHNE KOHLIOB NMy3blpbKa YPOBHS MOXHO
BbIMO/HSATH KaK BBUHYMBAHWEM, TaK U BbIBUHYMBAHWEM GapabaHa 1 aneBaLMOHHOMO BUHTA.

Mpumep onpeaeneHns e np¥ NOMOLLUM PEkun 1 CBOAKA Pe3yNbTaToM NpUBELEHbI
COOTBETCTBEHHO B Tabn. 23, 24.

Ta6nuua 23

Hueenup H-05 N 9876,t=5.4°C, ANuHa ny3blpbka yposHsa 71.1 MM,  nata 03.05.01



Ty Tor
OTcueT no 6apabaHy " OtcueT no 6apabaHy| ]

35,9 -0,47 35,0

371 +0,73 38,3

37,2 +0,83 36,1

36,8 +0,43 38,4

35,0 -1,37 38,8

37,2 +0,83 39,0

36,4 +0,03 38,2

37,4 +1,03 37,4

35,8 -0,57 36,0

34,9 -1,47 38,0

36,37 Y =10 37,52

=Y TTANO =093 | e
~1/165960/9 ==

M= 165960/ =£1.36 nen. 6apabara

7y =Y/ 16.59607.7410/9 = +0.99

nen. 6apabaHa.

Tabnuua 24
CBogka pesynbTaToB onpeaeneHns Phonsp
Temnepatypa | OnuHa ny3bipbka Temnepatypa HAnwria
Mpuem T [Mpuem ny3bipbka T
Bo3ayxa, °C YPOBHS, MM Bo3ayxa, °C
YPOBHS, MM

1 +6,2 71,1 0,99 6 12,8 70,6 1,01
2 6,5 711 0,99 7 18,7 70,1 1,04
3 6,9 71,0 1,03] 8 18,9 70,0 1,06
4 13,7 70,6 0,95 9 19,4 70,0 1,02
5 13,2 70,6 0,97]

mm”p:+l:01 nen. bapabama
mmu?Z]:0]—0:05—206265:’5000020:21"

B oToenbHbIX npuemax pas3HocTun Moz ™ Mhan MOryT UMETb OTpuuaTeNbHble 3HAYEeHUS. B atom
Cny4yae Bbl4MCNAKOT CpefHMNEe 3HaYeHns owmnbok s n Tz cpagdy onsa Tpex npuemoB 1 No HUM

Haxonat Teozsp |y Husenupos H-05 honsp npu AnvHe BU3MPHOro nyya 50 M He AonXHa
npesbiwartb 0,35".

Tabnuua 25

BbluncneHne cteneHu
KOMMEHCUPOBAHHOCTU LMJNHAPUYECKOI O
YPOBHSA HUBENMpPaA

H-05 N 00003

Temnepatypa Bosayxa, ©C|M+/1[A(I-1) (8 nenenusix yposHs)|t , mM[2: , °C|K, MM/1°C
+5,2 32,6
+14,9 28,2 4.4 352 | 9,7 0,36
+20,2 26,0 2,2 1,76 | 53 0,33
+25,5 23,6 2,4 192 | 53 0,36

K=AlAz

MpumevaHve. AMnyna LMAMHAPUYECKOTO YPOBHSA HY X aeTCs B 3aMeHe, TaK Kak npu
Temnepatype Huxe 10°C u Bbilwe +35°C coBMeLLEHUE KOHLIOB Ny3blpbKa ypoBHS ByneTt
NPOVCXOANTb B6N3W KpaeB OKoLWeyKa.

OyeHb 6onbluoe 3HaYeHVe A5 NPMBOPOB, NPeAHa3HauYeHHbIX ANs HuBenuposarus | Il
KNaccoB Npu 0TpULATENbHBIX U BbICOKMX NMOMOXMUTENbHbIX TeMnepaTtypax, UMeeT CTeneHb
KOMMNEHCMPOBAHHOCTM LIMIMHAPNYECKOrO YPOBHS, T.€. 3aBUCMMOCTb ONWHbI Ny3blpbKa OT
13MeHeHws TemnepaTypbl Bo3ayxa (Taén. 25). nuHa ny3bipbka ypoBHS [ONXHA U3MEHSATbCS
MeHee 4yeM Ha 0,2 MM Npu U3MeHeHnn Temnepartypbl Bo3ayxa 1°C. [ing onpeaenexns ctenexn
KOMMEHCMPOBAHHOCTH LIMIMHAPVYECKOrO YPOBHS BbIMCHIBAIOT CyMMbl 0Tc4eToB 1 + J1, koTopble
6bInK NONYYeHbl NPY NCCNENO0BAHNM YPOBHS B Pa3HbIX YCOBUSX: HA 9K3aMeHaTope, nepen,
BbI€3J0M B Nofie 1 T.4.

Onpenenexne LeHb ENEHNS YCTAHOBOYHOTO YPOBHS (YPOBHeiA). py6blit yCTaHOBOYHbIN
YPOBEHb Y HMBENMPa 3aTpyLHseT paboTy N CHUXAET NPOU3BOANTENbHOCTL TpyAa. Mpu
nony4yeHun HMBennpa c 3asoda 1an nocne pemMoHTa B cny4vae 3ameHbl aMmny bl YPOBHSA
Heob6X0AMMO ONpPenennThb LieHy AeNeHNst yCTaHOBOYHOr O ypoBHS. LieHa aeneHns

YCTAHOBOYHOTO YPOBHS y HUBENMPOB Tna H-05 Ha 2 MM gonxHa 6bite S=1 |y vusenupos Tvna
-3y H-10-1022"

LleHy AeneHnsa onpenensatoT Ha 3k3ameHaTope Uav ¢ NOMOLbHO NOAbEMHbIX BUHTOB MOACTaBKU
HuBenmpa. Ins nccnenosanuii KPyrnoro yCTaHOBO4YHOI0 ypoOBHA MOryT 6bITb MCMONb30BaHbI

"
nioBble ak3ameHaTopbl cLeHol aenetus o 10

Crnoco6oM.

.Batomcnyyae ' onpenensitor 06bI4HbIM



Orlpe,ueneHme T npn NOMOLWN NOABEMHbBIX BAHTOB NOACTAaBKU HUBENMPA UCMOTHAIOT B Takom
nocnenosartesibHOCTU.

OnpeaensioT war NoAbEMHOro B1HTa. Ecnv BuaHa Hapeska nobeMHOro BUHTA, TO K HEMy
npviknaabisaloT Bymary, no KoTopol NPOBOAAT KapaHaloM, BCNeACTBUE Yero Ha Bymare
oTnevyataeTcs psih YepPTOUEK, COOTBETCTBYIOWWMX Wary BuHTa (B MM). OnpeaensioT pacctosiHve
OT LieHTPa NOAbEMHOr0 BUHTA [0 CEPeAnHbl MeXay AByMS Apyrumm BuHTamu. Kpensat Ha
onpase Kpyrioro YpoBHS WKany ¢ AeNeHVsMA Yepea 2 MM. YCTaHaBNMBAIOT HUBENVP TaK, 4ToBbI
3puTenbHas Tpyba HaxoAnnacb TOYHO Ha cepeiHe Haa OAHMM MOABEMHBIM BUHTOM.
JeicTBys NoabeMHbIMW BUHTaMW NOACTABKW, MPUBOAST Ny3bIPEK YPOBHS B OLHO U3 KpaNHMNX
nonoxexuit. OTMeYatoT NONOXEHNE NOAbEMHOrO BUHTA, KOTOPbIA HAXOAUTCS NOJ 3PUTENbHON
Tpy6OM, 3annCbIBAIOT OTCYETbI MO KOHLIAM My3blpbKa YPOBHSI. [T0BOpauvBaloT No4beMHbIV BUHT
Ha 180 unun 360° T.e. 0O Tex Nop, Noka ny3bipek YPOBHS HE NEPEMECTUTCS B APYroe KparHee
pabouyee nonoxenve. JenaioT BTOpble OTCHETHI MO KOHLIAM Ny3bipbka ypoBHs. LieHy nenexns
KPYrioro ypoBHS BbIMMCASAIOT N0 OOpMyfe:

T=mi3436/In
roe T - 4ynucno OsOpOTOB NnoobeMHOro BMHTA; k - BenmunHa wara noobeMHOro BMHTA, MM;

| - paccTosiHMe OT LiEHTpa NOABEMHOIO BUHTA [0 CEPEANHBI MEXAY ABYMS APYrUMU BUHTaMMU,
MM;

N - YACNO OENEeHUN Ha KOTOPOE CMECTUIICS My3bIPEK YPOBHS.

MpunoxexHue 16

NccnepoBaHme KadecTBa paboThl
3/1eBaLlMOHHOI0 BUHTA

Mpu nccnenoBaHUM 3NEBALMOHHOTO BUHTA HUBENMPA OMPEAENSIOT Ka4eCcTBO ero paboTbl 1
LieHy AeneHuns. [lns aT0ro yctaHasnmMBaloT HUBENMP Ha 3k3aMeHaTope Tak Xe, Kak v npu
MCCNeaoBaHNN LIeHbl IeNeHns YPOoBHS. ViccneaoBaHns COCTOAT U3 ABYX MPUEMOB: B MEPBOM
npueme K u3sMepuTenbHOMY BUHTY ak3ameHaTtopa obpalieH 06bekTUB 3pUTenbHOR Tpy6bbl, BO
BTOPOM - OKynsip. ECnn y aneBauyoHHOro BUHTa HeT ykasaTens uncna o6opoToB, TO HAHOCST
WTPUXW, NO KOTOPLIM CHATLIBAIOT YUCIO0 060POTOB. SNEBALIMOHHDIN BUHT BbIBUHYMBAIOT B
KpaiHee NonoxeHue (Hynb 060pOTOB), NU3MEPUTENbHbIN BUHT 3K3aMeHaTopa CTaBsT Ha OTCYeT,
KOTOpbIV NO3BONSIET BLINONHATL U3MEpPeHNs. CHavana noAbeMHbIMU BUHTaMN 306paxeHus
KOHLIOB My3blpbKa YPOBHS COBMELIAIOT MPUMEPHO, @ 3aTEM TOYHO - U3MEPUTEIbHBLIM BUHTOM
3K3ameHaTopa, Noc/e Yero OTCHMTHLIBAIOT MO ero Wwkane. SNeBaUnoHHbIA BUHT NOBOPaYMBaloT
BBMHYMBAHVEM TOYHO Ha OAVH 060POT U, Bpallas N3MepuUTENbHbIA BUHT 9k3aMeHaTopa,
COBMeLLAoT KOHLIbl My3blpbka YPOBHS. Tak NOCTynaroT 40 Tex Nop, NoKa 3NeBaLUNOHHbIA BUHT He
0KaXeTCsi BBUHYEHHbIM [0 KOHLA. B 06paTHOM X0fe 31eBaLMOHHbIM BUHT BbiBUHYMBAIOT. Bee
ocTanbHble AEeNCTBUS B 0BPaTHOM XOLe BbIMONHSIOT TaK Xe, kak 1 B npsiMoM. Bo BTopom
rpueme B NMPSIMOM XOfe 3N1eBaALIMOHHbI BUHT BbIBUHYMBAIOT, & B 06PATHOM - BBUHYMBAIOT.
MpuMep onpeneneHns LieHbl AeneHns anesaLUyoHHOro BUHTa npueeaeH B Tabn. 26.

T Tosp
PacxoxneHus Mexnay " , 13 npsiMoro xoaa, ot , N3 06paTHOrO Xona, He

t
A0JTXHbI NpeBblwaTb 10

L
10" 16 HEOBXOAMMO COBMEIATb M306PAXEHMIE KOHLIOB My3bIDbKOB YPOBHS TONLKO
BBMHYMBaHVIEM 3N1EBALIMOHHOIO BUHTA.

Ha cpefiHUX 060poTax aneBaLMOHHOro BUHTA. Ecnn paanuumne 6onee

CpeaHss ueHa feneHuns o6opoTa aneBaLMoHHOro BUHTA y HuBenupoB H-05 fonxHa 6biTb

60-180 npv 6onbluei N MeHbLEN LieHe 060pOTa MOMyT BO3HUKHYTb 3aTPYAHEHUS NPy
COBMELLEHNMN KOHLIOB Ny3blpbKa YPOBHS 3M1€BaLUMOHHbBIM BUHTOM B MONEBLIX YCNOBUSIX, Y
Husenupos H-3 n H-10 - okono 5'.

Tabnuua 26

WNccnepoBaHus 3/1eBaLMOHHOIO BUHTA

dk3ameHaTop Orem p=1"



I npuiem (06 BexTus k BuHTy Il npuem (okynsp K BUHTY 3k3ameHaTopa) CpenHee
aK3ameHaTopa)
Yncno Mpsimo O6patHo Mpsmo O6paTHo
060pOTOB| OTcyeTh MO OtcyeTsl Mo OtcyeTbl Mo OTcyeTsl no MpsiMo|OBpaTHo| e ™ Foee
BUHTY T BUHTY T BUHTY T, BUHTY 5 Top Tesp
aK3ameHaTopa ak3ameHaTopa ak3ameHaTopal aK3ameHaTopa

0 1% 991 1% 102.2 10 18.8 0% 7.9

1247 1310 1249 1308 1248 1308 -61
1 1243.8 1253.2 973.9 9571

125.0] 130.1 125.4 130.1 [125.2| 130.1 -4.9
2 12 168.8 133.3 8 128.5 8107.7

1241 124.2] 124.4 1250 |124.2| 124.6 -0.4
3 131129 13127.5 841 7162.0

125.4] 125.3 125.9 1255 |125.6| 1254 | +0.2
4 14 58.3 14728 758.2 7 36.5

125.7| 125.6] 125.2 1266 [1254| 126.1 -0.7
5 154.0 15184 613.0 689.9

126.2) 126.1 126.4 1264 [126.3| 126.2 | +0.1
6 15130.2 151445 5166.6 5143.5

126.4] 119.0 127.1 1198 |126.8| 119.4 | +7.4
7 16 76.6 16 83.5 539.5 5237

126.0] 118.1 126.1 1176 |126.0| 1178 | +8.2
8 17 22.6 17216 4934 486.1

Tp=1253 CpenHee| 125.5| 125.1

Mpunoxexune 17

NccneposaHua HMBenmnpa C
KOMMEHCAToOpOM

Y HMBENNPOB C KOMNEHCaTOPOM A0TIXHbI 6bITb onpeaeneHbl CpeaHAa KBagpartmnyeckas OLIJI/I6Ka
YCTaHOBKM BEPTUKANbHOMN OCU HUBENMPA MO YCTAHOBOYHOMY YPOBHIO B OTBECHOE NONOXEHME:
[ManasoH 1 CpeiHss KBaapaTiyeckas owmbka caMmoyCTaHOBKI BUSNPHON NNHAN HUBENUPA;
cucTeMaTmyeckas ownbka KOMNeHcaUmm 1 BpeMs 3aTyxaHuii Kone6aHui noaBeCcHO CUCTEMbI
KoMneHcaropa.

CpeAHHoio KBaApaTU4ecKyio oWnBKY yCTaHOBKM BEPTVKAbHOI OCW HUBENMPA MO
YCTaHOBOYHOMY YPOBHIO B OTBECHOE MOJOXEHVE ONPeEeNsito Ha 9K3aMeHaTope C LieHOM

LleNeHns U3MepuTeNbHOro BUHTa fO 5" Mepen aTUMK nCCNefoBaHUSAMU cnesyeT NpoBepUTb
1 XOPOLO OTBIOCTMPOBATb YCTAHOBOYHbIA YPOBEHb HuBenupa. Mpw uccnenosaHum Tpyby
HVBENVpa pacnonaratT BAONb Ocy ak3ameHaTopa. OTcyeT Nno M3MepuTeNnbHOMY BUHTY OONXKEH
6bITb 630K K Hy 0. BpaleHneM aMepuTenbHOro BUHTA 3K3aMeHaTopa HaKIoOHSIOT HUBENMP
Ha 3-4', a 3aTeM, CMONb3YS 3TOT Xe BUHT, NPUBOAST Ny3blPEK YCTAHOBOYHOIO YPOBHS TOYHO Ha
cepenvHy 1 NPoM3BOAST OTCYET MO ero wkane ¢ To4HoCTbio Ao 1 aen. Kaxnpas cepus coctomt
13 AEeCATU TOYHBIX YCTAHOBOK W AeCsTU 0TCYeTOB. B nepBoii n TpeTbei cepusix TOUHy0
YCTaHOBKY My3blpbKa KpPYr/ioro ypoBHSA Ha CepeuHy OCYLWECTBNSIOT BBUHYMBAHNEM
N3MEPUTENBHOrO BUHTA 9k3aMeHaTopa, BO BTOPOM 1 YETBEPTOM - BbiBUHYMBaHMEM. [epen
HayanoM BTOPOM, TPEeTbEN 1 YeTBEPTOl Cepuin 3puTenbHyto Tpyby HUBEIMpa NOBOPAYMBAIOT Ha
90° no xopy 4acoBowi cTpenku. Mpumep 3anucu pesynbTaToB HabnoaeHUi NpueeLeH B Tabn.
27.

Tabnuua 27

OnpepeneHne cpenHen KBagpaTudeckon
OLWNBKN YCTAaHOBKN BEPTUKASIbBHON OCK
HVUBeNMpa No yCTaHOBOYHOMY YPOBHIO B
OTBECHOe MNoJioXKeHune

Ni-005A N 00903 Okaamenatop OSTEM  B=1"  Mar1a:23.05.01




T024/4(10-1) =141

Aoy =dicp—dep=434 —23.1 =183

Buiuncnsior % u CPefHIon KBaApaTUHECKYHo OWVBKY YCTaHOBKW BEPTUKANbHOW OCU HUBENVPa
B OTBECHOE MONOXEHWE MO hopMyne:

M= XXV (02 )k

roe V - yknoHeHue oTheNbHbIX OTCYETOB B CEPUM OT CPeLHero; K - YCno cepwii; n - yucno
0TCYETOB B CEPUN.

BennunHa Myt N pacxoxpeHusa Mexay ["'P nony4yeHHbIMU B OTAENbHbIX CepUsax, He 4ONXKHbI

L
npesblwaTh 30 y npuBopos, NpeaHasHauYeHHbIX 418 HUBENMpPoBaHus | knacca, 1' - Il knacca n
3'-llln IV knaccos.

Ecnu pacxoxneHusa 60!1bLUe, TO HEO6X0LMMO BHOBb OTbIOCTMPOBATD, yCTaHOBO'-leII?I YpoBEHb 1

NOBTOPWTb BCE UBMEPEHUS. ECNn pacxoxaeHus Mexay by e NOATBEPAATCS, TO
HEOBXO0AMMO 3aMEHUTb KPYT /bl YCTAHOBOYHBIN YPOBEHD.

Onpenenexve ananasoHa paboTbl, CpeaHEN KBaapPaTUHECKOM OWMOKM YCTAHOBKM BUSUPHO
JIMHAN HUBEIMPA U CUCTEMATUYECKOV OWNBKYU KoMneHcaTopa B nabopaTopum BoINMOAHSIOT
cnepyowmm o06pa3oM: yCTaHaBIMBAIOT HUBENMP HA 3K3aMeHaTop C LEHOM AeneHus

gn
N3MEPUTENBHOrO BHTA He 6onee =, a psAOM C aK3ameHaTopoM asTokonumartop tuna AKT,

AK-0.25, AK-0.5 nnm reononut, No3BONSIOWNIA N3MEPSTb YT bl C TOYHOCTHIO 01" Hueenvp
pacnonararoT Ha CTO/IMKe 9K3aMeHaTopa aBTOKONNMMATOPOM (PUKCUPYIOT NONOXEHNE
cpeanHeit HuTU. CeTKy HMBENMpPa NOACBEYMBAIOT NEKTPONammnoii. 3puTenbHble TPy6Obl
HUBENMPA 1 KONNMMaTopa AONXHbI 6biTb 0TEOKYCMPOBaHbI HA 6ECKOHEYHOCTb U HaBEAEHDI
Ipyr Ha apyra. o4 beMHbIMW BUHTaM1 NPUBOAST Ny3blPeK yCTAHOBOYHOTO YPOBHS Ha
cepeavHy.

V3amepeHns cocTosAT B PUKCUPOBAHNMN KONNMMATOPOM MONOXEHNS CPEAHEN HATW CETKN HUTEN
HMBENVpa nocne HaknoHa ero Ha 0, 2, 4', _ k', 7.e. Ao Tex nop, noka ewe pabotaet
KOMMeHcaTop, cHavyana B NonepeyHoM, a 3aTem B NPOAONLHOM HanpasneHusx. Tpebyembli
HaKMOH 3a4al0T Npy NoMoLLM ak3ameHaTopa. Mpexae YeM NPUCTYNUTL K UCCNELOBAHNSM B
nonepeyHOM HanpaeneHuy, NOBOpaUNBatoT 3puTenbHyto Tpyby HuBenupa Ha 90°, a
KONNMMaTop ycTaHaBnMBaIOT Tak, YToObl Bbina BUAHA CETKA HATEM.

Mpu KaxaoM NoNoXeHUn B GUCCEKTOP KONMMMaTopa BBOAST CPEHIO HUTb CeTKW HUBenupa n
OTCYMTBLIBAIOT MO MMKPOMETPY Konnumaropa. [Mpu Kax,a0M NON0XEeHUN HUBEMpa Takmnx
OTCYETOB AeNaloT TpU. MIaMepeHns BbINOMHAIOT NPU BPAILEHWN BUHTA 3Kk3aMeHaTopa Ha
BBMHYMBaHWE (MPSIMOM XOA) U BbIBUHYMBAHWEM (06paTHbIV X04) BO BCeM npepene paboTol
KomneHcatopa. [py nccnenosaHny HUBENMPOB, NPeAHA3HAYEeHHbIX ANS

HuBenuposaHus | n Il knaccos, AenatoT No Asa npuema (Mpy HakoHax HUBENMPa B MONEPEYHOM
1 NPOLONbHOM HarpaBneHUsx).

Tabnuua 28

OnpepneneHve gmnanasoHa u
norpewHocTen paboTbl KOMNEHCaTOpPa

Hueenup Ni-005A|N 000903|Konnumatop AK-0,25
Nara: 23.05.01 N 67241 * =0,25"
Ok3ameHaTtop N 004 H =1"
HaknoH ocu B NpofoNnbHOM HanpaeneHun | npuem




e e e e

+12' |56 55

5.8 53

57| 570 |54]| 5,40 +0,30 5,65"
10 4,0 4.1

4.2 4,3

41| 410 |42] 420 -0,10 4,15
8 4,4 4.1

4.2 4.2

43| 430 |41 4,13 +0,17 4,22
6 42 42

4.1 4,3

41| 413 |42]| 423 -0,10 4,18
4 4,0 4,2

3.9 4.1

42| 4,03 |41 4,13 -0,10 4,08
+2 3.8 3.9

38 4,0

38| 3,80 |41 4,00 -0,20 3,90
0 3.9 3.9

3.9 3.9

39| 3,90 |39] 38,90 00 3,90
-2 3,7 4,0

3,9 4,0

38| 3,80 [4,0] 4,00 -0,20 3,90
4 3.8 3.8

3.9 3.8

40| 390 |38 3,80 +0,10 3,85
6 3,7 3.9

4,0 3,7

38| 3,83 [3,8] 3,80 +0,03 3,82
8 3,6 3,7

3.9 3,7

3,7] 38,73 |35]| 3,63 +0,10 3,68
19 35 3,7

3,7 3,5

36| 3,60 [3,6] 3,60 00 3,60
-12 1,7 1,4

1,5 1,2

16| 160 |12 127 +0,33 1,44

m,=Y01598/2-11 = £0.001 ;m.-q,=iD_11" Zd53=oljgg

* OTCYeThI He yYUThIBANNCh, TaK Kak B HAX HabnogaeTcs 6onbwas ownbka B pabote
komneHcaTtopa. OcTanbHble NPUEMbI HE MPUBOASTCS.

ok=(4.15-3.60)/20=0.55/20=+0.03"
Ha 1' HaknoHa

= 51
CpeaHee 13 AByX NPUEMOB okp=+0.035

© © 0@ OO

Puc.31 Cxema nonosKeHuil My 3bIPbKa KPYIJION0 YPOBHS MPH MCCIICIOBAHMHE KOMIICHCATOPA

JvanasoH paboTbl KOMMeHcaTopa onpeaensioT o MakCUManbHbIM (HaknoHaMm HUBenupa, npu
KoTopbIx paboTaeT KOMNeHcaTop, a B 0TcYeTax 0TCYTCTBYIOT rpybble ownbku.

MpuMmep onpenenexns ananasoHa u owmbok paboTsl KOMNeHcaTopa NpuseaeH B Tabn. 28.

Cpequono KBaApaTnyeckyro OUJI/I6Ky " CaMOyCTaHOBKMN BVIBMpHOIZ NVHUN HMBETpa HaxooaT

no coopmyne:
= |/ Za’bz:"lrx
db=bh

)
roe erp P9 . nagHOCTb CPEAHMX OTCYETOB MO MUKPOMETPY KOAIMMATOPA, NOMTyYeHHbIX
B MPSIMOM 1 06paTHOM X0Aax, 4715 OAHOM : TOW Xe YyCTaHOBKU BUHTA 9K3aMeHaTopa; N - YUC/o
pa3HOCTENn OTCHETOB.

CucTematnyeckyio owmbKy paboTbl KOMMNeHcaTopa BblYUCASIOT MO dhopMyne:
U}_:{ bl_bn) v

5 o
bl , ™ -CcpepnHue oTcYeTbl MO KONNMMaTopy Npy MakcuManbHbIX HAKNOHax BepTuKanbHOM ocun

HUBENMPA; ' - CyMMapHbIit HakIOH BEPTUKA/bHOI OCY HUBENMPA, YT TT. MUH.



Yy HUBENNPOB, NpeAHa3Ha4YeHHbIX 419 HUBENMPOBaHUA I v Il knaccos, AnanasoH paGOTbI

+g'

KOMMeHcaTopa A01XeH 6bITb Bonee , CpeaHsAs Keagpartunyeckas owmbka CaMOyCTaHOBKN

am
0.2 , CucTemMartmn4yeckas ownbka paéOTbI KOMMeHcaTopa Ha

05"

BI/ISI/IpH0|7I NIHUN HUBENUpa MeHee
r
1 HaK/oHa BepTUKanbHOM OCK HUBENMPaA He 6onee
LS O

—15' 05" 03"
R 7 B .Ecnmn npun nccnenoBaHUAaX Nony4eHbl 6onblve 3HaYeHns " F n o F , TO
HUBENNPbI cneanyeTt tCTUpoBaThb B MaCTepCKOVI.

, COOTBETCTBEHHO Y HMBenupos H-3

Tabnuua 29

OnpepneneHne KayecTBa paboThl
KOMMEHCaTopa HMBENNpPA B NOJIEBLIX
yCJ10BUSAX

Jara: 24.07.01, 8420mnH  Ni-007, N 14567

s=50,0m $lcHo, cnokoiHo, n3obpaxeHve cnabo konebnoweecs

MpeBblweHne, MM
Homep MpononbHbIA HAKNOH, yrn. ([lonepeyHblii HAKNOH, yr .
cepim My3blpek ypoBHS B HY Nb- MUH. MUH
nyHKTE
+10 -10 +10 -10
1 15754 15754 1575,6 1575,4 1575,7
1575,6 1575,5 1575,7 15754 1575,9
2 1576,0 1575,8 1576,0 1575,8 1576,0
1575,8 1575,7 1575,6 1575,6 1575,8
3 15755 1575,3 1575,6 1575,4 1575,8
1575,8 1575,4 1575,8 1575,6 1575,8
4 1575,9 1575,0 1576,2 1575,7 1575,9
1575,9 1575,4 1575,9 1575,7 1576,1
5 15754 1575,5 1575,6 1575,2 1575,8
15755 1575,4 1575,8 1575,6 1575,8
Cpeannee 1575,68 1575,44 1575,78 1575,54 1575,86
A MM -0.24 +0.10 -0.14 +0.18
1" um -24 +0.010 -0.014 +0.018

B nonesbix ycnoeusix ownbku paboTbl KOMNeHcaTopa onpeaenstoT Tak (tabn. 29): Hueenmp
yCTaHaB/MBAIOT CTPOro B CTBOPE MeX Ay ABYMS peiikamu 1 3MepsIoT NPeBbIWeHNs npu
COOTBETCTBYIOWMX MONOXEHUSX KPYT NOro YpoBHs (puc. 31). HabniofaeHns BbINONHSAIOT cepusiMm,
obLee 4r1Ccno KOTOPbIX PaBHO NSATU. Bo BCex cepusix Mpu kaxAoM Hak/IOHe H1BENVpa U3MepsitoT
NpeBbIlWEHNEe N0 OCHOBHOW 1 LOMONHNTENbHON (MEPHOI 1 KpacHOW) Wwkanam peek. MNepen HoBow
cepvieil N3MeHSIIoT BbICOTY HBenupa. Mpu HnBenuposaHuu | n Il knaccos nepen Havyanom
nonesbix paboT UCCNEROBaHUS BbINMONHSIOT NPY PACCTOSHMSX MeXay peiikamu 10, 50 n 100 M,
yepes 2, 4 n 6 mec nocne Bbledaa B none Ha pacctosHum 100 M. Mpu HuBenuposaxum lll knacca
npu pacctosHuax mexay pekamu 100 n 200 M, IV knacca - 200 M. [Nocne Bble3na B none yepes
Tpn Mecsaua npu HueenuposaHuu |l knacca BbINONHSAIOT 3Ty NOBEPKY HA PACCTOSAHUN.

Ecnu y npubopos, npeaHasHayeHHbIX ANs HuBenuposaHus | v Il knaccos, NpeBbIlEHMS,
nonyyYeHHble Npu nonoxexunu kpyrnoro yposhs I, Ill, IV u V (cm. puc. 33), oTnmyatotcs ot
NPEBbIWEHNS, ONpefeneHHOro Npu NoNoXeHnn Ny3bipbka YPoBHS Ha cepeluHe, 6onee Yyem Ha
0,5 mm (I knacc), 1,0 mm (Il knacce), 3,0 mm (lll knacc) n 5,0 mm (IV knacc), To HUBeNUpbI cneanyet
I0CTMPOBATH B MaCTEPCKOWA, a CeoBaTeNbHO, X HENb35 UCMONb30BaTb MNPV HUBENVMPOBAHN
COOTBETCTBYIOlEro knacca. Bpems, Heobxonumoe ons 3aTyxaHuii BUAUMbIX KonebaHui
n3obpakxeHwnii npeaMeTa nocne BblBEAEHUS KOMMNEHcaTopa 13 NoNoXeHNs paBHOBECUS,
onpenensioT cneayowmm o6pasom: Ha PacCcTosHAK ~ 25 M OT HUBENVPA YCTaHaBNMBAIOT PeiKy.
Cnerka nocTykusas no Koprycy H/Benupa unwv WwraTuey, CNensT, Koraa npekpartsarcs
LpOXaHus n306paxeHuns peiikv. Bpems Mex .y OKOHYaHVEM NOCTYKMBAHWS W NpeKpaLieHnem
LpOXaHusi N306paxkeHinst Perku 1 ecTb BPEMS 3aTyxaHuii KonebaHuin NoABECHO CUCTEMBI.
OHO He [OMXHO NpeBbIWaTh 2 C.
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MNoBepka NepneHanKyNspHOCTH
MJIOCKOCTU MSATKM K OCU PenKun

D70 nccnenoBaHue BbINONHAIOT pas B rof nepef, Boble3noM B none. MNosepky

nepneHanKy nSpHOCTN NNOCKOCTW NATKW K OCY MHBAPHOW PEkn OCYLECTBNSIOT CNeayiowmnm
o6pa3oM. Ha pacctosiHum ~ 15 M 0T HUBenupa 3abusatoT Tpu KOCTbiNs. Ha ronosky nepeoro
KOCTbINSA NOCNe[0BaTENbHO NATLIO TOYKAMM NATKM yCTaHaBAMBAIOT periky (puc. 32), aenas npu
KaXAou yCTaHOBKe peiiku No Tpu oTcyeTa No OCHOBHOW WKane ¢ ToyHocTbio 0,1 neneHnsa
6apabaHa. Mpw 3aTUX UccnenoBaHNsX peliky NoAaepXMBaIoT ABYMS Nankamu 1 ycTaHaBnMBaioT
CTporo oTBecHo. Bo BpeMsi oTcueTa no peiike n3obpakeHnst KOHLIOB My3blpbKa YPOBHS
HMBENVPA AONXHbl 6bITb, TOYHO COBMELLEHbI. 3aTEM OTCYETbl AENAOT MO LOMNONHATENbHOW
wKkane peiku. 3T eNCTBUS COCTABNSIOT OAVH NPUEM, BCErO BbIMONHAIOT TPU Nprema,
nepecTaBnss MeXAY HUMU PEKY C KOCTbINS Ha KOCTbiNb. Mpumep 3anucu n o06paboTku
pe3ynbTaToB n3MepeHuit npmeeneH B Tabn. 30.



Y Je

o/

3 S5e

Puc. 32. Cxema yCTaHOBKH IITKH PEHKH

BuiuncnsioT pagHocTn: 4% ATE AT AT (1360, 31), rae a - CPeIHEE U3 OTCHETOB
no 6apabaHy, Koraa peiika ycTaHoBNneHa Ha KOCTbine Toukamu natku 1,2,3,4n 5.

Ta6nuua 30

MNoBepKa NepneHanKyAspHOCTHN
NJIOCKOCTU MSATKN K OCU PENKU

Perika N 5615 s=15,0m 12.05.01r., 8u415MuH

O6nauHo, cnabbiii BeTep, 306paxeHne CroKoHoe.

OtcyeTbl no 6apabaHy, Korna pevika ycTaHoBneHa Ha KOCTbine
Homep Homep LEHTPOM nepenHum 3a0HUM neBsbiM npasbiM
npuema wTpmxa naTku Kpaem Kpaem Kpaem Kpaem
E a % 4 a

64,6 65,0 65,0 67,1 65,4

244 65,4 65,2 66,0 68,6 68,6

66,2 65,4 64,0 66,4 65,2

Cpeantee 65,4 65,2 65,0 67,4 66,4

83,7 11,8 10,6 10,5 10,9 11,6

11,2 10,2 10,6 9,6 10,0

9,6 8,8 10,8 11,4 10,2

CpenHee 10,9 9,9 10,6 10,6 10,6

OcTanbHble nBa npueMa He NpuBOAATCA.

Tabnuua 31
PasHocTu (B neneHusx 6apabaHa)
Homep nprema
4% 4% 474 4%
1 +0,2 +0,4 -2,0 -1,0
+1,0 +0,3 +0,3 +0,3
2 +1,0 -0,1 -0,6 +1,3
+0,6 +0,8 -1,2 +0,9
3 +1,2 +1,0 -0,8 +1,0
+0,6 +0,3 -1,0 +0,2
CpepHsis +0,8 +0,4 -0,9 +0,4
CpegHsis,Mmm | +0,04 | +0,02 | -0,04 | +0,02

ECV eCTb CpefiH1e 3HaueHus pasHocTeit 1~ % Gonble 0,1 MM, TO NpK HUBEAUPOBAHNM |
Knacca Takom peiikoii He06X0AMMO MONb30BaTLCS MOANSTHUKOM. Mpu

HuBenupoBaHuy Il knacca noansTHUK NpumeHsioT, ecnn &~ % Bonbuwe 0,2 MM.
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OnpepeneHune cTpenku npormnba penkun

B pe3ynbTaTte BHEWHWX BO3AENCTBUM, @ TakXe HebpeXHOro obpalleHus ¢ MHBapHbLIMW peiikamm
OHU KopobsiTcs. KopobneHve MoxXeT 6biTb MPUYMHOM NOTrpPellHOCTEN HUBENMPOBaHUS. [oaTomy
[iBa pasa B MecsiLi npu HUBenmpoBaHum | n Il knaccos cneayeT onpefensitb CTpenky nporunda
pewiku.

Jlna atoro pe|7|Ky rOpun30oHTaNbHO KNagyT Ha 6okoBOE peﬁpo, HaTArneBatoT TOHKYHO
MeTananyeckyto npPoBOJIOKY NN HATb MeXAy ee KoHLamu, Nnpu nomMoLmn NUHEKN nnn

MUNNMMETPOBOM ByMary M3MepSItoT PAcCCTOSHWE OT 3TON HUTU O MOBEPXHOCTU NHBAPHOW
nonocbl okono 2, 30 1 58 penexuii peiku.

Mo nonyyeHHbIM COOTBETCTBEHHO PACCTOSHNSAM a4 % (puc. 32 a, 6) BbKCASAIOT Nporné
no dpopmyne:

f=a—(ata)2

fi=+8s MM (puc. 31, a),

MM (puc. 31, 6).



Mporu6 y nHeapHow perikn [onXeH 6biTb MeHee 5 MM. Ecnu Bo BpeMms paboT B none
nporu6 f ctan 6onee 5 MM, To Npy NepepbiBax PENKM yKNanbliBaloT Ha ONopbl Tak, Kak NokasaHo
Ha puc. 32, B, T.

a é
G_ G azfume g a, ay Hume
58 B N
P~ Rn L~
7 77 P AKX
4 Z

(S

Puc. 32. Cxembl omnpeneneHus CTpesiKy nporuba pefiku
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MNoBepKa NpaBUILHOCTU HaHeCeHns
OeunMeTpPOoBbIX OeIeHUN LKaJl Penku

[MoBepKy BbIMONHAIOT NPV NOMOLLM KOHTPONbHOW NUHENKN Nepe. Bble3A0M B none npu
HusenuposaHuu |, [l v [l knaccos 1 Npw NOAy4YeHNn HOBbIX peek Npu HuBenuposaHuu IV knacca.
Y UHBapHbIX peek onpeAensioT ownbkn AeurMeTpoBbIX MHTepaanos 02-10, 10-30, 30-50, 50-58
OCHOBHOIA WKanbl 1 60-70, 70-90, 90-110 1 110-118 nononHUTENbHON WKanbl peikun. Y
LlEPEBSIHHBIX PeeK OnpeAensioT oWwnbKM LEeLMMETPOBbIX WTPUXOB B MHTepBane 1-29 Ha YepHomn
1 47-76 Ha KpacHoI CTOpoHax peliku. Peliky yknanbiBaloT Ha FrOpU30oHTaNbHYO NOBEPXHOCTb.

OTcyeThbl MO MHBAPHbLIM pPeVikaM BbIMOHSIOT N0 ABYM KPasiM IWTPUXOB NPV MOMOLLM KOHTPObHOA
NVHelku. B npsiMoM xofe AenatoT 0TCHEThI MO NEeBbIM KpasiM WTpuxos J1, B 06paTHOM - o
npasbiM [1. OTcyeTbl MO N1EBOMY 1 NpaBoMy Kpasm WTpmxos J1-IN He [onXHbl padnmyaTbes
Mexay coboii Ha uccnenyemom uHTepeane 6onee yem Ha 0,2 MM. B cnyyae 6onbmx
pacxoXaeHuit Bce N3MepeHns Ha [aHHOM MeTpe NoBTOPSIOT. M3 nonyyeHHbIX pedynbTatos
6epyT cpeaHee, Ucknioyas rpybble oTcueThl M NpocyeThl. [Nepen Ha4yanoM v B KOHLE U3MEPEHNit
KaxAoro METPOBOro MHTEPBaNa OTCYMTLIBAIOT TEMMEPATYPY KOHTPONbHOM NMHerKu. Owndku
LleLMeTPOBbIX MHTEPBaNoB Npy HMBenuposaHuu | 1 |l knaccoB He BONXHbI NpeBbiwaTth 0,1 MM.
MpuMep onpenenexys NpaBUIbHOCTW AELMMETPOBbIX AeNeHWi peikin npreeneH B Tabn. 32.

Tabnuua 32

NMpoBepka NpaBubHOCTUN HaHECEeHUS
NeunMeTpoBbIX AeNeHUN NHBapPHOW
penkn N 843 (ocHOBHa4 LWKana)

KoHTponbHas nuHeiika N 462 L =1000-0.03 + 0.018(t-20.7°C), mm [Hara: 15.09.01

Viamepenuin, MM CpelnHee At
Homep T+, npvBefeHHoe| Ownbka
nonypeummetposoro| | | - n- K ; |lenpasneniias [AeLMMeTpoBOro|
n n 1, MM 0.01| anuHa, MM
nenexHus 2 MM HauanbHomy | LleneHus, MM
WTPUXY, MM
L= +250 o 4= 22 og
2 00.00(1) | 1.10(10) [ 00.55 | 1.10 00.00 0 00.00 0.00
4 100.02(2)[101.12(9){100.57| 1.10 100.02 0 100.02 +0.02
6 199.96(2)[201.08(8)[200.52| 1.12 199.97 +1 199.98 -0.02
8 300.64(4)[301.16(7)|300.61| 1.10 300.06 +2 300.08 +0.08
10 400.00(5)|401.12(6)[400.56| 1.12 400.01 +2 400.03 +0.03
=252 o fee= 252 og

*Monpaeka &7 3a npuBeeHHbIE ANHBI MHTEPBANA KOHTPONbHON NuHENKK K K Temnepatype
KOMMNapvpoBaHWs PENKU BbIYMCISETCS MO POpMye:

Ar=RAL[A =] ()

roe Ao OT/I4ME ANNHBI METPOBOrO MHTEpBana nuHeliku ot 1000 MM Npu Temnepatype

3TaNoHNPOBaHNS % nuHedikv Ha komnapatope MK-1; a=0.018 v/ °C;t- Temneparypa
KOHTPONbHOW NMHEVKN B MOMEHT KOMMNapupoBaHna peexk.

10| 00.04 | 01.14 | 00.59 |1.10] 00.00 |0 | 00.00 |0.00
12/ 100.08 | 101.14 | 100.61 |1.06] 100.02 |+1| 100.03 |+0.03
14/200.06 | 201.12 | 200.59 [1.06| 200.00 |+1|200.01 |+0.01
16/ 300.00 | 301.10 | 300.55 [1.10] 299.96 |+2| 299.98 |-0.02
18/ 400.00 | 400.14 | 400.57 [1.14| 399.98 |+2| 400.00 | 0.00
20 500.06 | 500.16 [ 500.61 |1.10{ 500.02 |+3[ 500.05 |+0.05]
22| 599.98 | 601.08 | 600.53 [1.10{599.94 |+3| 599.97 |-0.03
24| 700.00 [ 701.12 | 700.56 [1.12| 699.97 |+4| 700.01 |+0.01
26(800.06 | 801.20 [ 800.63 |1.14| 800.04 |+4{800.08 |+0.08|
28[900.02 | 901.10 [ 900.56 |1.08| 899.97 |+5[900.02 |+0.02
30{1000.06|1001.14{1000.60|1.08{1000.01|+5[1000.06|+0.06|

OcTanbHble VHTepBanbl He NPUBOAATCA.




OwmnbKM [EeLMMEeTPOBLIX AeNeHWii peiku Npu HuBenuposaHuu IIl knacca He AONXHbI NPeBbIWATHL
0,4 MM, IV knacca - 0,6 MM. [Mpw onpeaeneHumn ownbok JeLMeTpOBbIX AeNEHUI AepeBSHHON
peiikin MeTannmn4eckon TMHERKON 1 TOHKO OTTOYEHHbIM KapaHaaloM OTMeYatoT Kpas
[leuVMeTPOoBbIX Wallek. 3aTem yKnaablisaloT peiky ropu3oHTanbHO 1 NPOBEPSIOT NOMHOCTHIO
CHayana 4YepHyto, a 3aTem KpPacHyo CTOPOHbI peiikn. iamepeHus kaxnoro MeTposoro
MHTEepBana BbiNOMHAT ABaXAbl. [epen BTOPbIM N3MEPEHNEM KOHTPONbHYIO IMHEAKY HEMHOTO
casuraiot. MNpm 3anncsx BTOPbIX 0TCHETOB yKa3blBaloT TONbKO COTbie MunanmeTpa. MNepen
Ha4anoMm 1 B KOHLIE NCCNEN0BaHW N3MEPSIOT TeMnepaTypy KOHTPONbHON NuHeku. Mpuvep
3anucu nsmepeHnin n obpaboTkn pesynbTaTos nNpuseneH B Tabn. 33. PasHoctu otcyeTos |-l B
npenenax MeTPoOBOro MHTepBana He AOMXKHbI pa3nuyaTbcs Mexay cobom Ha 0.1 MM.

Tabnuua 33

MoBepKa NpaBUIbHOCTU HaHECEeHUS
NeunmMeTpoBbIX geNeHUn OepeBsiHHOMN
penku N 2485 (4epHasa cToOpoHa)

KoHTponbHas nuHerika N 0721 =187 o Lew= 193 o
OtcyeTbl Mo
KOHTpPO/IbHOM Cpennee Owwmbka CnyuaiHas ownbka
Homep nNHEIKe, MM PasHocTb n3
neummeTpdl , -1 wm | oTcueTos, [euumMeTpoBoro LleuuMeTpoBOro
Monoxexus wn LleNneHns, MM LeneHns, MM
| Il
1 0,00 28| 0,28 0,14
2 100,12 45 33 100,28 +0,14 +0,12
3 200,03 ,28 25 200,16 -0,12 -0,14
4 300,15 ,50 35 300,32 +0,16 +0,14
5 400,08 ,33 25 400,20 -0,12 -0,14
6 500,20 ,50 30 500,35 +0,15 +0,13
7 600,22 ,50 28 600,36 +0,01 -0,01
8 700,10 44 34 700,27 -0,09 -0,11
9 800,14 46 32 800,30 +0,03 +0,01
10 900,35 ,65 30 900,50 +0,20 +0,18
10 0,00 40 40 0,20
11 100,05 ,50 45 100,28 +0,08 +0,06
12 200,08 46 38 200,27 -0,01 -0,03
13 300,03 ,38 35 300,20 -0,07 -0,09
14 400,12 52 40 400,32 +0,12 +0,10
15 500,14 ,58 44 500,36 +0,04 +0,02
16 600,20 ,56 36 600,38 +0,02 0,00
17 700,15 ,56 41 700,36 -0,02 -0,04
18 800,18 ,55 37 800,36 0,00 -0,02
19 900,17 ,62 45 900,40 +0,04 +0,02
20 1000,16 | ,55 39 1000,36 -0,04 -0,06
20 0,00 16 16 0,08
21 100,16 ,36 20 100,26 +0,18 +0,16
22 200,26 40 14 200,33 +0,07 +0,05
23 300,14 ,26 12 300,20 -0,13 -0,15
24 400,00 ,20 20 400,10 -0,10 -0,12
25 500,04 22 18 500,13 +0,03 +0,01
26 600,06 ,26 20 600,16 +0,03 +0,01
27 700,10 ,20 10 700,15 -0,01 -0,03
28 800,24 40 16 800,32 +0,17 +0,15
29 900,18 ,34 16 900,26 -0,06 -0,08
T=+070 T=+014

Cuctematuyeckas ownbka LeLyMeTpoBOro AeneHns pasHa -I- 0,70/28 = 0,025 Mm.
Haunbonblne owmbkn feLMMeTpoBbIX AeneHunii - +0,18 1 -0,15 MMm.
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KoHTposibHOEe onpefesieHne OnHbI
MeTPOBbIX MHTEPBAJIOB peek

D711 onpeneneHns BBINONHAOT B CPOKW, NPUBELEHHbIE ANS HUBenupoBaHus | v |l knaccos B .
7.10n 8.4, lllknacca-n. 15.9, IV knacca -n. 16.6, 16.7.

VIHBapHyto peiiky yknanbiBaloT Ha yrnopbl, KOTOPbIe AOMXKHbI HAX0AUTbCA noAa 12 n 48
nenexnuamn. MeTposble MHTepBabl MHBapHol peiku 10-30, 30-50, 70-90 1 90-110 namepsiot
cHayana B NpsiMoM, 3aTeM B 06paTHOM HanpasneHusix. MNepes 06paTHLIM XOLOM KOHTPONbHYIO
nnHeiiky nosopaumsatoT Ha 180°. [1sa pa3a 0TCHMTHIBAIOT NO ABYM Kpasm wTpuxos. MNepen
BTOPbIM M3MEPEHMEM KaXJ0ro UHTepBana NMHEenKy HEMHOro CABUraloT. PasHoCTh 0TCHETOB No
npasomy 1 nesomy [M-/1 KoHLAM Ha KaxkA0M UHTepBane He JONXHbI pas3nmyatbes 6onee yem Ha
0,1 MM, ANVHBI METPOBBIX MHTEPBANOB, ONPEAENEHHbIE B TPSIMOM 1 06PaTHOM HanpaBAeHNsIX -
0,05 MMm. Mpu nonyyeHUn 60NbLWNX PACXOXAEHUI U3MEPEHNS MOBTOPSIOT, U3 HANAEHHbIX
pesynbTatoB 6epyT cpenHee, nckioyas rpybble oTcueThl U NpocyeThl. [Nepen Havyanom
M3MEePEHNA KaxX0ro NHTepBana onpeaensoT TemnepaTtypy KOHTPONbHOR nuHelkun. Mpumep
NONEeBOro 3TaNnOHNPOBAHWS MHBAPHOW pPevikv NpvBeAeH B Tabn. 34.

Tabnuua 34



KoHTposibHOE onpeaeneHne ananH
MEeTPOBbIX NHTEPBAJZIOB MHBAPHOW Penkun

Hara: 02.11.01

OcHoBHas wkana Peiika N 2842
KoHTponbHas nuHeika N 462 L =1000 - 0,03 + 0,018(t-20.7°C), Mm
Wntepean TemnepvaTypa OTCH?TbI no n-n, CpenHee| MNonpaska 3a unmuym Jnnna
peiikn NVHeVik, | IMHeViKe, MM | M-, | Temnepatypy nuHelku, (MHTEPBana,
°C n n MM MM MM
10-30 +23,0 0,04|1000,10 (1000,06
1,10{1001,11 [1000,01
0,44|1000,50 [1000,06
1,52|1000,57 [1000,05| 1000,04 +0,01 1000,05
30-50 +23,1 0,10| 1000,09 [ 999,99
1,08|1001,12 [1000,04
0,56| 1000,54 [ 999,98
1,53(1001,58 [1000,05| 1000,02 +0,01 1000,03
50-30 +23,1 0,16|1000,20 [1000,04
1,24|1001,20 [ 999,96
0,60| 1000,60 [1000,00
1,70(1001,68 [ 999,98 | 1000,00 +0,01 1000,01
30-10 +23,3 0,24 1000,20 | 999,96
1,30( 1001,30 [1000,00
0,60| 1000,62 [1000,02
1,64|1001,66 [1000,02| 1000,00 +0,02 1000,02

JnvHbI METPOBbIX HTEPBANOB Y BCEX Peek ONpeAensioT, Kak Npasnno, B MOMELLEHNN NIn
nanatke. [epen Ha4anom UccnenoBaHuii OCTPO OTTOYEHHbBIM KapaHAalloM Mo MeTanIn4eckomn
NIMHEKe 0TMeYaloT TOHKUMU WTPUXaMy Kpasi WalleyHbIX 4ENEHUI, N0 KoTopbiM ByayT
oTCUMTBHIBATL. Viccneayemyto peiky KnaayT ropusoHTanbHo. Kaxabii nHtepsan peviku 1-10,
10-20, 20-29, 48-57, 57-67 1 67-76 N3MEPSIOT CHayana B NPsSIMOM, @ 3aTeM B 06paTHOM
HanpasneHusix. Mpy 06paTHbIX N3MEPEHUSIX KOHTPOBHYIO NMHENKY noBopaynsaioT Ha 180°.
M3mepeHve nHTepsana CoCTONT U3 ABYKPATHOr0 OTCHYMTbIBAHWS MO KOHLAM METPOBOro
MHTepBana npy NOMoLM KOHTPObHOM NMHelkn. CHayana oTCYMTLIBAIOT MO NEBOMY KOHLYY, @
3aTeM no npasomy. [epen BTOPbIM M3MEPEHNEM MHTEPBANa KOHTPO/bHYIO NIMHENKY HEMHOIO
chBuraior.

PasHocTu oTCc4eTOB N0 NPaBOMY M NEBOMY KOHLIAM KOHTPO/IbHOM NMHENKN Ha KaX4oM
MHTepBane He LONXHbI pa3nuyaTbcs Mexay coboii 6onbuue yem Ha 0,1 MM. Ecnu Bbinm
nonyyeHbl 6oMbLVe PACXOXAEHNS, TO KOHTPONbHYIO NMHENKY CABUraloT elue pas v NoBTOPSIOT
n3MepeHusi. [pybble 0TCHETHI BbIYEPKUBAIOT, @ U3 ocTaBlwuxcs 6epyT cpeaHee. Mepen Havanom
1 B KOHLIE U3MEPEHUIA KaX 40V CTOPOHbI PErKy ONpeaensioT 1 3anvcbiBaloT TemnepaTypy
KOHTPONbHOMN NUHeliku. MpuMep KOMNapupoBaHUs AepPEBSHHOM peliku npuBeaeH B Tabn. 35, B
ckobkax nokasaH nopsAoK OTCHETOB U BblYMCIEHUIA. B naMepeHHble ANnvHbI BBOAAT MNonpasky
3a NpviBeEeHNe KOHTPONbHOW IMHERKN K TeMnepaTtype KOMMNapupoBaHna pernku.

Tabnuua 35

OnpepeneHne cpefHen OJIVHbI
MEeTpPOBOro MHTEepBasia AepeBAHHON
penKu

Jara: 05.11.01

Perika N 2342 (4epHas cTopoHa) KoHTtponbHasa nuHerika N 0721

L =1000+0,01 +0,018 (t-6.8°C), MM

Yactb | Otcuet no nuHeiike, MM | CpenHee |Monpaska 3a ANMHY KOHTPONbHOM [nnHa YacTu
peikn n | n | n-n (MN-n,mm NUHEeKN 1 Temneparypy, MM penku, MM

by=1806 °C (1)

1-10 |0,00(2)[900,14(3)[900,14(6)

0,44(4)[200,54(7)|200,10(7)| 200,12(8) -0,11(9) 900,01 (10)
10-20 [ 0,10 [1000,24 [1000,14
0,36 | 1000,55 | 1000,19 | 1000,16 -0,12 1000,04
20-29 | 0,08 [ 900,06 | 899,98
0,30 | 900,24 | 899,94 | 899,96 -0,11 899,85
t=+87 °C
29-20 [ 0,14 [ 900,10 [ 899,96
0,28 | 900,18 | 899,90 | 999,93 -0,11 899,82
20-10 | 0,00 [ 1000,10[1000,10
0,50 | 1000,64 | 1000,14 | 1000,12 -0,12 1000,00
10-1_| 0,12 [ 900,22 | 900,10
1,36 | 901,48 | 900,12 | 900,11 -0,11 900,00
L= 186 °C
x [ 3,68 [11204,49]11200,81] 5600,40 -0,68 5599,72

CpefnHsia onavHa MeTpoBoro UHTepeana periku N 3242 no yepHoli cTopoHe pasHa 5599,72/5,6 =
999,95 Mm.
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O6bpa3zel 3anncu B XXypHane
HMBeNnupoBaHUA | Knacca

Xon ot mapku 2231 po rpyHT. pen. 57
Nata 31.08.2000 r. Hauyano 16 4 20 Ycnosus paboTbl: M306pakeHne CrokonHoe,
MUH; KOHeL, 17 4 45 MuH o0T4eTnMBOE, 06nayHo, cnabuiii BeTep.

HanpasneHwe: xoa 1oro-BoCcToK

we | o | peen [ Twsersmm eves S — Tpess s
THBOB 1 sozayxa, 3" wd 3’ Wd cunTHIBaNHS OcnosHan wkana wkana
prel ¢ S . ; 5
T 7 3 ] v 5 i iz
1 +116 134(1) 33 131(15) 334 3 38 62.6(130 88(14)
Mo ] S0 0 ) " : o) | o)
% SBe ST S g 3 ESTeTN TiGo
- 1100 dos0) Ti6(38) | 40609) B EITE B
st | arm atio) | o oSy
— 4 I o 10 Thss m O N 117 .7
FEECT 207 i €5 5 5 8 IS0
Mapia 2231 380029) u ~0451(34) +045207)
Y TN S 20 K N MES N TN REEGESTE 0]
Ee e P 557 50 3 pik] ] w7 5
Einy oz S8 2058 i e 7 559 >
5570 Sor7 Sor o0 i £ & E5] o7
20 %0 2 750 B EXTS] EXTS)
Fa B3 i TS
(110 ) Todotehy | TTIsS065) | 866, 5 T ]
+2 +12 n 891.3(76) 698(77)
Sean 2is9) | 1a19)
S noxony e | Trse | e | T S e
= - Toocuem no cexyun
=1 1xkm (67) =14 wratison i3 387.1(68)
n 411.7(69) 01(76) {
Seai EIT) )
" BT S
MpononxeHwe npunoxexns 22
OrtcuyeTbl No 6uccekTopy 1/2 om KoHTponb
Homepa JleBasi NHWS HUBENNPOBAHNS
3apucoska
TaTME08 npmBs3kKn |KoHTponb|OcHoBHas Wwkana AlononHmrensHas KoHTponb S =
1 peek P wkana P Oy | 24
P 3 P 3
1 2 13 14 15 16 17 18 19 20
3.4(18) |38(19) | 62.6(27) | 89(28 0.000(55) [0(59
2(35) (18) |38(19) @7) 28 | 4 (52) (55) |0(59)

35.4(23) | 88(24) | 94.7(25) | 38(26) | . ||

2(36) |-32.0(41)|-50(42)| -32.1(44) | +51(45) | -1(54) -0.190(57)| 0(61)

-32.050(43) -32.049(46)
‘ -1(35) |31.7(23) | 18(24) | 90.9(25) | 68(26) 0.189(58)|-1(60)
Mome.2 Ta@e) |205(18) [94(19) | 89.8(27) | 43(28) )
+12(42) |-76(42)| +1.1(44) |+25(45) | -2(54) |, 4;;;(56)_1('[31)
+1.124(43) +1.125(46) '
0 27.0 21 86.2 70 +1
-3 29.5 97 88.8 47 -1
25 76 26 +23
2576 2577
T (1-10) |254.6(81)[375(82)| 864.9(88) | 578(89)
b3
M0 1597.8(83)/623(82)| 890.5(90) |433(91) |  +7
xony
43.2(85)|, , o rop| -43.6(92) [+145(93 +0.485 ) -
3 432(85) |5 45 gg)| 43-6(92) [+145(93) | |
-43.448(87) -43.455(94) +0.076 | -2
1-2 [MoacyeT nNo cekumm oT mapku 2231

[0 rpyHT. pen. 57
387.1(81)|605(82)[1216.5(88)| 709(89)
411.6(83)|775(84)[1241.2(90)| 683(91)

170(86)
-24.670(87) -24.674(94) +4
| Cp. -24.672(-1/2am)

-24.5(85) -24.7(92) | +26(93)

I'IpmmeanMe: B ckobkax nokasaH NOpPSLOK OTCYATBIBAHUS U BbINOMHEHUS BbIYUCTEHUIA.

B L= —12334 Bl =—12336
N3mepeHHoe npesbileHue:
MM MM
8h=-0.1
Monpaska 3a 4NHY CPELHEro MeTpa KOMMeKTa peek: 8h=—01 ym -
Monpaeka 3a pasnuune TemnepaTyp UHBapPHbIX peek npu BA==03 8h=-03
3TaNOHMPOBAHMM HA KOMNApaTope W HUBENMPOBAHWW B NOne: MM
B = — 12338 |B,=— 12340
McnpasneHHoe npesbiueHmne: v .

Mocne noacyeta I'IpeBbILUeHI/II7I MeXay CMeXHbIMM penepamun B HAX BBOAAT NONPaBKun.

I'IepBylo nonpaeky B MOJIEBbIX YCIOBUAX BbIYUCNAKOT NO pe3ynibTaTaM 3TaNoHNPOBaHNA peek Ha
KoMnaparope MK-1, BbINONHEHHOrO A0 HUBENNPOBaHNA CeKunn.

Mpu kamepanbHoit 06paboTke peaynbTaToOB HUBENMPOBAHUS UCTIONb3YIOT Pe3ynbTathl
3TaNoOHMPOBaHKS MHBAPHBIX Peek Ha KoMnapaTope A0 v nocne nonesoro cesoxa. Mpu pabote B
FOPHbIX paioHax NCMOMb3YI0T Te Pe3yNbTaThl 3TANOHNPOBAHNS, MEX Y KOTOPbIMA
BbIMNONHANOCH HUBENUPOBaHNE. ECnn nsmeHeHns cpenHein annmHbl MeTpa KoMnaekTa peek 3a
BPEMS MeXAy CMeXHbIMU UCCNefoBaHNAMN NpW H1BenuposaHuu | knacca meHee 0,02 MM, a npwn
HueenuposaHum Il knacca meHee 0,03 MM, TO BLIYMCNSAIOT CPefHEe 3HAYeHNe ONNHbI MeTpa
KOMMNNEKTa peek 1 cpeaHuin NonpaBoyHbIi KOS PULIMEHT (OTMYME CPedHEN ANNHbI MeTpa
komnnekTa peek ot 1000,00 MM). Mpu 6ONbLWKX PACXOXKAEHUSX NOMNPABOYHbIN KOS PULIMEHT
onpeaensaoT no doopmynam



Ay pde nonpaBoYyHble KO PULIMEHTbI, MONYyHYEHHbIE MPU NEPBOM 1 BTOPOM
5 h
uccnefoBaHwn; t 2 - gatel NEPBOro U BTOPOro aTanoHUPOBaHUS; % . para HUBENNPOBAHNS.

Tabnuua 36

Pe3synbTaTbl UCCNnenoBaHUA MHBAPHbIX
peek 5616, 5617, 4836 n 4837 Ha
KoMnapaTtope MK-1

Homep Jarta JnvHbI MHTEpBanoB peek, MM Temnepartypa,
peviku aTanoHvposaHnsa | 10-30 | 30-50 | 70-90 | 90-110 |cpenHee peek, °C
5616 10.03.87 1000,05|1000,04{1000,03| 1000,03 +19,7
5617 11.03.87 1000,06/1000,06{1000,04| 1000,05 +18,4
1000,045 +19,0
5616 10.10.87 1000,04{1000,03[1000,03| 1000,03 +17,3
5617 10.10.87 1000,04|1000,04{1000,02| 1000,02 +17,5
1000,032
CpenHee| 1000,04 +18,2
MonpasoyHbIi KO rLmMeHT 4= 7004 vy
4836 10.03.87 1000,04/1000,03{1000,03| 1000,05 +20,0
4837 10.03.87 1000,00/1000,01{1000,02| 999,99 +20,2
1000,021 +20,1
MonpaBouHbiit koadppument 1= ¥ 0021
4836 12.09.87 1000,00]| 999,98 [ 999,99 | 999,99 +18,5
4837 12.09.87 999,95 999,97 | 999,95 | 999,98 +18,3
999,976 +18,4

. A,=—0024
[MonpaBoyHbIi KOap puLMeHT ~* :
MpuMep BblYNCNEHMS NOMNPABKK B NPEBbILEHWE 3a OTMYME ANVHBI METPA KOMMNNEKTa peek oT
HOMMHanNa 1 pasnunyve Temneparyp peek npu aTanoHMposaHum Ha komnapartope MK-1 v npu
HuBenupoBaHwu | 1 Il knaccos NpvBeaeH B Ta6n. 36.

MonpaBoyHbIi koadpprumeHT y peek N 5616 1 5617 B Te4eHne BCEro NoneBoro ce3oHa
NPUHMMAIOT pasHbIM +0,04 MM.

MonpaBoyHbIii kKoadppuLmeHT y peek N 4836 n 4837 Ha 5 asrycta 1987 r. BbIMMCASIOT NO
copmynam:

(—0.045)155
A=+0021+———"—=+0021-0.036=—0015
193
MM;
(—0.045)(-38)
A=—0024+-———"—"=—-024+0009=—0015
i 193
MM.

- =— 2
OkpyrnuB pe3dynbTaTbl 40 COTbIX LOME, NONYy4nM A==0.02 yy. Monpasky 3a pasnuune
TemnepaTypbl peek npuv 3TanoHMpPOBaHUM Ha KOMNapaTope 1 Npu H1BEIMPOBaHUM ONpeaensioT
no coopmyne

B=u,{t,-t)k

roe %= - CPenHWiA KO3 PULIMEHT NNHENHOTO PacLIMPEHNs peek, NPUHUMaeMbIi (ecnm He
-6
5
BbINONHANOCH CrieumanbHoe onpeneneHne) pasHbIM < 0.5 TemnepaTypa peek npu

3TaNoHNPOBaHUN; & cpenHee 3Ha4YeHne TeMnepaTtypbl BO3AyxXa Npu HUBENUPOBAHUN; h -
npesbllWeHne rno cekumn, MMm.

Hanpwuwmep, 5 aBrycTa npw cpeaHeit Temnepatype Bosayxa +10,5°C peiikamn N 5616 1 5617
661710 U3MepeHo npesbilweHre +105,407 M. Temnepatypa Bo3Ayxa Npu aTanoHNPOBaHNN peek
Ha komnapatope MK-1 6bina +18,2°C. CnenoBaTentHo,

8,=0.,000002- [(+10.5)~(+18.2)] - 105407=0.000002( —7.5)105407=~1.58
MM.

Mpu paboTe peiikamu ¢ TepMOAATYMKAMU MONPABKY BbIYMCASIOT MO hopMyne

5k=hﬂgp(§(l_§-]_ Z ]__[mlx ,

1
roe & cpeaHas Temnepartypa MHBapHO NONOCHI 3aAHEN peiku; HI . CyMMa OTCYeTOB No
OCHOBHOIA WKane nepeHen penku, m; A=ty ity ; Ta . cpeaHee 3HayeHve Temnepartypbl
MHBapPHO NMonockl NnepeaHel peiikn. Hanpumep, cpeaHas TemnepaTypa MHBapHOA NONoCh
3anHeli pevikv 6bina +28,3°C, nepenHeii +35,0° C, cyMma 0TCYETOB MO NepeniHeii peiike No
OCHOBHOI Wwkane - 500,043 M, usmepeHHoe npesbiwexne h = 114,069 M, Temnepartypa peek npw
aTanoHvposaHun +18,2°C. B aTom cnyyae

5,=114,069 0,002(283—18,2)-500,043-0,002(35,0~28 3 )= +2,30—6,70=—4.4
MM.
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MNoneBas BEAOMOCTb MPEBbILLEHUN
penepoB HMBeMpPoBaHUS | Knacca

PaccTosiHne
oT Dara Yucno M3mepeHHoe PasHocTn
Bua v HoMep HauanbHOro|[H1BENMPOBAHWSA(WTATUBOB| MPEBbIWEHNE, MM  |PEBbLILIEHNIA, MM
penepa, KM CpeaHee
Howep HuBe IMpHoro|MecTononoxeHue, ] HSMBpEHHO®
cexumv| PEMEPa, TMN | HuBeAMpHOTO p Mpsmoit |O6paTHbIit HOGBLILIGHIE
UM LewTpa, ron penepa accrosHne xon X0l P ’
Mexay MpsiMo 4 & |4 4 M
3aKnanku MpsiMo obpatHo Mpasoe, | Mpasoe, P
penepamu, obpatHo nesoe | nesoe 4 4
KM
cpenHee| cpefHee
1 2 3 4 5 6 7 8 9 10 11
N 27, pa3., 8 100 M 0.0 29.08 1 +1332.6| -1333.9 -0.5 -1.6 -1.074*
K 3an. ot Hero, B 0.1 26.08 1 +1333.1| -13338 | -0.6 -0.6 +1.3334
40 km k BOCT. OT +1332.8 13338 | 0.0 | -1
DyHa, pen. nK. cT6. 4/5, 1281 13344
KM, B 3 KM K 3arn.
1 |567, tun 140, -1333.6
1948 OT cTaHLU. XapbiK.
’ KoHTponbHas -1334.0
mapka 1007 B
pyHnameHTe -1333.9
nanTbl
N 27, pas., B 200 M -5.3586
K 3arl. OT Hero, B 0.1 24-25.08 20 |-5358.7| +5359.3 | 0.3 | +0.6
- 30 m e |19 23.08 20 |-5358.4] +5357.8 | +15 | 0.6
pyHT. pen. | cTono. N N
2 22101, Tun | kM, B 70 MK CeB. 53586 +5358.6 0.9 0.0
116,1963r. OT OCM X.-O.
nonotHa, 8 85 Mk +1130| -1190 | 1.6 | 60 | +0.1163
3an. ot oyHa.
pen. 567
2.0 30-31.08 67
sanak oramd S 67 23-25.08 67
cTopoHa +114.6 | -118.5 -0.5 -3.9
Mapka 0042, +113.8 | -118.8 -0.6 -5.0
1963 r. 16.1 175 -7830.7 | +7822.7 | -0.4 -7.8
WToro no 3seHy 1 16.1 175
Y -7830.3 | +7822.4 | +0.3 -7.9
-7830.5| +7822.6 | -0.5 -7.9

* BbICOTbI penepos, He BKNIOYEHHbIX B XO4,

Obpa3sel 3anncu B XXypHane
HuBenupoBaHu4 Il Knacca
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6poBka no-

X0n OT rpyHT. pen. 6187 4o rpyHT pen.
2003YcnoBust paboTbl: FPYHT - NecyaHbli,

2.09.89 r.; Hayano 7 4 30 MuH; koHew, 10 4 00
MUH/I306paxkeHune 0TYeTINBOE, CMIOKOVHOE,
o6nayHo




Homepa Oreuetsl 1o GHecekiopy HuTed (1/2 1v)
WTATHROR 3apHcoBKa IPHESTOK OTcueTHl MO
o peek muTaM (142 v) ‘OcHOBHAA MKaTa JlonoInuTenbHAs MKana | KonTpoms
3/ TI'd P b P L
1 2 3 4 5 6 7 8 9 10
1
mosB. — 2
~ 1910(1) | 2840(5) 3 19.83) 58(4) 79,011y | 102(12) | 59,244(25)
gL’ 2050(2) 2980(6) i 29,1(7) 58(8) 88,4(9) - 8(10) 59,250(26)
140021) 140(22) 3-u -9.3(13) 0(14) 9.4(16) 94(17)
Mapra 6187 -9,30(24) 0/0(23) % -9,300(15) -9,306(18) 42(%)
e (20)
2 2435(5) | 2380(1) 3 285(7) [40®)95() | 87.7(9) [88(10) 59,248(26)
21 3260(6) | 3215(2) u 28.0(3) 5514y | 87,3(11) [47(12) 59,252(25)
82521) | 83522) |3—TM| =0.5(13) +0.4(16) |+41(17)
~0,50024) -10/- u +0,445(15) +0,441(18) +4(19
10(23) ~10(20)
3 2050 4880 3 23,6 27 82.8 86 59,259
1-2 t=+17.8°C 2670 5500 n 51,9 28 111 77 59,249
620 620 3—n 28, -1 -283 +9 -10
-28.30 0/-10 u -28.301 -28.291 [
4 750 4310 3 10,6 66 69,9 16 59,250
2-1 1370 4930 n 46,2 8 105,4 57 59,249
620 620 3-_M| -356 158 35,5 41 S
-35,60 0/-10 u -35.542 -35.541 -1
S5 2560 2505 3 297 24 89,9 75 59,251
1-2 1=+ 18,0°C 3380 3330 1 29,2 40 88,4 93 59,253
820 825 3—u +0.5 -16 +0,5 -18 +2
+0,52 -5/-15 U + 0,484 +0,482 1
6 2602 1945 3 30,2 20 89,4 7 59,251
— 3432 2775 I 236 93 829 42 59,249
21 830 830 3—11 16,6 73 16,5 129 2
+6,57 0/-15 u +6,527 +6.529 -1
7 4480 1830 3 477 26 106.9 85 59,259
- - +18,0°C 5060 2410 I 212 35 80.5 +26.4 0 59.265
1-2 580 580 311 +126, -9 +85 +6
+26.50 0/-15 u +26,491 +26,481 +5
8 2020 5686 3 214 33 80,6 117.3 83 59,250
—_ 2270 5934 n 58,1 25 -36,7 78 59,253
2-1 250 248 3—I -36.7 -8 +5 +3
-36,65 +2-13 u -36.692 -36.695 +8
9 2100 5410 3 21.8 34 81,0 114,1 80 59246
t=+18.5°C 2260 5550 I 54.8 60 -33.1 13 59,253
1-2 160 140 3—nm =330 -26 +67 7
-33.00 +20/+7 u -33.026 -13.033 +15
10 (1-10) 1580 5455 3 16.5 57 75.8 8 59251
2-1 1720 5585 s 55,1 85 114.4 39 59,254
140 130 3—u -38.6 -28 -38.6 =31 +3
-38,70 10/ +17 u -38,628 -38.631 18
4985(27) 4968(28) 249.8(29) | 38531) | 842,038) [694(35)
17 397,2(30) | 527(32) | 989.8(34) [454(36) 18(20)
-147.4(39) | - 142(40) | -147.8(41) |—240(42)
- 147,542(37) - 147,560(38)

11 1320 5560 3 14,0 43 73.2 91 59,248
1-2 1480 5720 1 56.4 13 115.6 62 39,249
T'pysT, pen. 2003 160 160 3—1u -42.4 +30 -42.4 +29

=-19.5°C -42.40 0417 " -42.370 -42.371 = 1/+19
| [Todcuem no cexyuu om mapki 6187 do apyum. pen. 2003
5145(27) 512828) | (z28) | 263.8(29) |428G31) 915,2(33) |785(35)
117 453,6(30) [540(32) 1105,4(34) [516(36)
-189.8(39) |-11240) | -190,2(41) |-269(42) | +19(20)
-189,912(37) -189,931(38)
10,5k (38) | n-11 mr.(39) Cp. -189,922 (1/2 ) (36)
Al'=—04961
M3MepeHHOoe npeBbiweHune: M
sh=—0.1
MonpaBku 3a cpenHio LNVHY MeTpa peek: -
Monpagka 3a pasnuune TeMnepaTyp VHBAPHbIX PEEK NPU 3TANOHNPOBAHWN Ha Bi=—02
KOoMNapaTope v HUBENMPOBAHWN B MONe: MM
VcnpaBneHHoe npeBbiweHve: =
P P 9496,3 MM
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[MoneBad Be4OMOCTb MNpPeBbILLEHNI
peneposB HUBenupoeaHua Il Knacca



PaccTosiHne N3amepeHHoe
oT npesblleHne, MM
Bua v Homep HavanbHOro Jara Yucno
CpenHee
HVBenupHoro|MecTononoxeHwue| penepa, KM [H1MBEIMPOBaHUS|LITATUBOB PasHocTu
Homep _ | u13aMepeHHoe
penepa, TUM | HUBEAUPHOTO | ========--=- npsmo npsiMo . _[npeBblweHwuiA,
cekummn Mpsimoi|OBpaTHbIi npesbllleHne,
LeHTpa, rof, penepa PacctosiHne| — ---------m | mmeeeeeees MM
xon, xon M
3aknagku Mexay obpaTHO obpaTHo
penepamm,
KM
Juauns N 1 CtenaHoBka - MowHoe, o1 Mapku 6187 no doyHa. pen. 92.
WcnonHntens TexHuk H.H. CtenaHos
CTenaHoBka,
Mapka 6 cTaHLU., 34. 0.0 2.08 "
187.1940 | soksana.oxn. | T | T | v -9496,5( +9489,9 -6,6 -9,4932
’ ’ 0,5 18.08 12
CTOpOHa
CTenaHoBka,
cTaHu. B 0,5km B
1 BOCT. OT Hee, B 0,2
FpywT. pen. <V K C€8-OT 05 2.08 56
2008, Tun  [oPekpecTka | | 119225 -1914,8 +7.7 +1,9186
116, 1964 . [ROPOr cTecoska-| ¢, 18.08 56
cTaHu.
CTenaHoBka v C.
VBaHoOBKa - C.
KoanHo
CTenaHoBka,
[pyHT. pen. g;i:u; S’eZKnth 6,5 3.08 54
2 |4258, Tun R B e I -1107,6| +1107,4 -0,2 -1,1075
116, 1964 1. [ROPOr€BC. 58 16-17.08 54
TecoBka, B 20 M K
ceB. oT noporu
["nasHuxa, cTaHu,.,
B 4,9 KM K CEB.-
BOCT. OT Hee, Mo
[PYyHT. pen. |oopore Ha CTaHL. 12,3 7.08 12
3 [5540, tTvn MouwHoe, B30 MK | === | e | e -3802,6( +3806,1 +3,5 -3,8044
116,1964 r. |ceB. OT noporu, B 1,6 14.08 12
500 M K BOCTOKY
0T MOCTa Yepe3
peky CepebpsiHky
MouwHoe, cTaHU., B
1,5 KM K 1Oro-Bocr.
0T Hee, B 100 MK
dyHA. pen. [ceB. OT X.-O.
92, Tun 140, |ByAku 13,9 -1,430*
1940r. KOHTPONbHbIN
4 penep 6/N B
pyHOaMeHTe
nnuTbl
133 A2
NToro no nuHumn 189 | | e +12 488.6 +4.4 -12,4864
134 484.2

Pa3HoCTb BbICOT NCXOLHbIX penepoB

I'IonyquHaﬂ HeBsA3Ka

.
I mon

MM

—12.4864—(-12.4870)=+0.6

Voon=3 =
JonycTumas HeBsizka = "o MMVE 188 vy

— =—17 4
H-H,=-124870

MpyMeyaHmne: 3Ha4KOM * OTMeYeHbI NPEBBILEHWS, U3MEePeHHbIe NPy 3aknanke yHL. pen.
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XypHan HusenuposaHua | n Il knaccos
yepes npenaTcTBus wupuHonm go 150 m,

nepBbIn C

noco6

npsiMo

X04 OT FPYHT, pen. 1 A0 rpyHT, pen.
nata 24.10.87 r. Hayano 8 4 10 MuH;
KoHew, 8 4 25 MmHHanpasneHve xoaa:

TBEPAbIN

Ycnoust paboTbl: M306paxkeHne CrokoHoe,
06nayHoCTb, NacMypHo, BeTep cnabbiiiMecto
YCTaHOBKW KOCTbINEN U WTaTUBOB: LIENNHA, TPYHT




OtcYeThl M0 TPEM HUTSAM OtcyeTbl no 6uccekTopy (B 1/2 Am) KoHTponb
Homep Mpasas nuHus | JleBas nuHns MpaBas nuHus JleBasi nuHna
LleaTMBa3ap|/|com<aTeMnepaTypa HMBENVPOBaHWS|HMBENMPOBaHUSA|  Mopsiaok HVBENVNPOBAHNS HVBENVPOBAHNS KonTpons|35-3, | a
v peek npuBsi3oK | Bo3ayxa, °C O0TCUMTbIBAHWS|OcHoBHas|dononHuTenbHas|KoHTtponb|OcHoHas|dononHuTenbHas Hn’n-,'[ Ta
3’ h/d 3’ n/d wkana wkana wkana wkana
P | B P B P | B P B
1 2 3 4 5 6 7 8 9 |10 11 12 13 14 |15 16 17 18 19 |20
16 p. Butior +16,0 10004060 5087 990 | 4155 3 20,2| 76 79,5 20 20,2 | 26 79,4 81
1-2 2025 - 2015 | 5185 n 80 25 20 80
3050 2054 |3040 3N 72 30 32 82
2050] -4/-10 |2050 | 2060 " 20,276 79,5 25 20,2| 26 79,4 81
3 50,9|105| 1101 50 51,9/04| 1111 56
m 00 40 03 50 7
3-M 10 60 05 62
1023 " 50,91 05| 1101 50 51,9(04| 1111 56
3 -25
n -30,7|+71] -30,6 25 -31,7|+22| -317 +25 -1002,5
3N -30,6| 29 -30,6 27 -316|/78| -316 75
" -30,6 -31,6 76
Mpunoxexune 27
XXypHan HusenuposaHua | n Il kKnaccos
yepes npenaTcTBus WupuHom 0o 150 m,
BTOpomn cnocob
cneuuanbHble 0 HOWKaNbHbIE PEAKU CO WTPUXaMU TONILMHOR 3 MM
Xon oT rpyHT pen. 14 0o rpyHT pen. YcnoBusi paboTbl: N306paxeHne CrokonHoe,
150ata 24.10.87 r. Hayano 8 4 10 MnH;  |0o6nayHoCTb, NacMypHo, BeTep 2,5 m/cMecTo
koHeu, 10 4 15 mnHHanpasnexue xona: YCTaHOBKM KOCTbINIEN 1 WTATUBOB: LeNNHA, FPYHT
npsiMo TBEpabIn
OTCYeThI M0 TPEM HUTSAM OrtcueTbl no 6uccekTopy (B 1/2 AM) KoHTpOb
Mpasas nuHus | Jleeas nuHns JleBas nuHns
Homepa MpaBas NUHWS HNBENMPOBaHNS
uraTmeal 3apucoskal|Temneparypal|HMBeNMpoBaHusi|H1BennpoBaxus|  Mopsgok HUBENNPOBAHNS 3.-3, | a
1 peek npuBsi30K | BO3ayxa, °C OTCUNTbIBAHUS|OcHoBHaa[dononHNTENbHAS (OcHosHas|[lononHnTenbHasa(KoHTponb —nn—ﬁ.[ I
3’ h/d 3’ nid wkana wkana KoHTponb| wkana wkana ;
P |B P b P |B P )
2 p. Butior +18,5 2770 | 1392 | 2800 | 1506 3 36.8 |02 36,1 24 37,0 |06 36,3 35 -202
1-2 3677 | 2300 | 3703 | 2410 n 10 37 12 30
4583 | 3208 | 4607 | 3314 3-M 15 32 09 40 -1064,5
1813 | 1816 | 1807 | 1808 " 36.8 |09 36,1 31 37,0 |09 36,3 35
Mpagsi 3/ -4/ 3 230 [89| 224 | 10 24,41 [50| 234 |80
6eper
n 81 12 55 82
3- 97 14 45 78
" 23,0 |89 224 12 241 |50 23,4 80
3 +13.7|20| +13,7 19 +12,8|59| +128 55
n
3-M
"
JleBbiin
Geper 4430 | 3100 | 4460 | 3180 3 52,8 |20 53,6 70 53,0 (38 53,8 84 -213
5272 | 3937 | 5300 | 4017 n 28 75 42 83
- 4772 - 4852 3N 36 65 40 85 -1070
1684 | 1672 | 1680 | 1672 " 52,8 |28 53,6 70 53,0 |40 53,8 84
+4/+8 | +4/-3 3 39,1 (30 39,9 89 40,2 |16 41,0 49 288
M 37 90 13 50 -1067
3-M 44 88 10 60
" 39,1 |37 39,9 89 40,2 |13 41,0 53
3 +13,6 (91| +13,6 81 +12,8 (31
n
Cp. 3-1
" +13,7|06| +13,7 00 +6/+6 |+12,8 |43 0/-7

Mpunoxexune 28

HuesenupoBaHmne 4yepes NpenAaTCTBUSA
wmpmnHon 150-400 m cnocobom
"coBmelweHna"

HuBennposaHue yepes npensTcTane WmpuHoi o1 150 [0 400 M BbINONHSIOT CNOCOO6OM
"COBMeLLeHUs" C NPUMEHEHNEM CrieLManbHbIX WTKOB. DTOT CNocob 3akoyaeTcsi B TOM, 4TO
NPV COBMELLEHHbIX M306pakeHnsX KOHLIOB Ny3bipbKa LMHAPUYECKOrO YPOBHS HABOAAT
6uccekTop BpalleHnem 6apabaHa Ha WTPKX WUTKA U OTCYMTBIBAIOT No 6apabaHy MUKpoMeTpa.
CBsi3b MexX Ay Habnonatenem 1 NoMOLHVKOM, HaXOASWMMUCS Ha pasHbix 6eperax,
OCYLIECTBNSAETCA N0 panmo.

LnTOoK DONXEH UMETb npmcnocoéneHme ANA KpenneHus Ha peVlKe, WHAEKC ONA OTCYUTbIBAHUA
no pelﬁKe, MVIKpOMeTpeHHbIIZ BVHT A1 NepemMeleHns WNTka BBepx U BHU3 1 ABa WwWTpuxa.




LvpuHy wTpwrxa (B M) BLIMMCASIOT NO hopMyne:
T=0,03xS,
roe S - wupmHa NpensTCcTBus, M.

MoNyYEHHYIO WUPKWHY WTpUXa OKPYFrASOT 40 LiebiX MUNAUMeTpoB. avHa WTpuxos AOMXHA
6biTb B 5-10 pa3 6onblue WUPUHBL. PaccTosiHe MeX Ay WTpuxamv AenaioT B 4Ba - YeTbipe pasa
60onblue WHPKHBI WTpUXa. PacnonoxeHue nHAeKca nokasblBatoT CTPENKOii (puc. 36).

Jo 1 nocne paboT no nepeAaye BbICOTbl Yepe3 NPensiTCTBUE WHUTKI KOMMAPKPYIOT NPU NOMOLLM
KOHTPONbHOM NiHeKU. Mpy 3TOM ONpesensioT WUPUHY WTPUXOB U PACCTOSIHUE MEXAY UX

G C,
OCSIMU U MHAEKCOM ~+ 1 2

Tabn. 37.

¢ owmbkor 0,1 MM. MprMep aTaNOHNPOBAHNS WNTKA NPVBEAEH B
Tabnuua 37

OnpepneneHne AJIMHblI UHTEPBAJIOB LNTKA

KoHTponbHas nuHeiika N 546 L = 1000 + 0,00 + 0,018 (/-16,0°C), Mmm

Hata4.07.99r.
OrtcyeTbl Mo n
NNHENKE, MM CpenHee onpaska sa
LNUHY U
WHTepsan|Temnepatypa, . c CpenHee,|npuseneHHoe McnpaenerHas
C nesoii . Temneparypyj
wuTKa C npasoii MM K Hynto ; ONUHA, MM
CTOPOHbI cTopoHbI WHOeKca, MM NINHEWNKN,
wTpmxa ? 0,01 Mm
wrprxa
Mpamon xon
WHoekc +23,0 004 | 126 | 065 00 0
Mepsoii 40,06 | 5520 | 47,63 46,98 + 46,99
WTpUX
Bropoi +235 114,46 | 12952 | 12199 | 121,34 +2 121,36
WTPUX
ObpaTHbIN X0A4
Bropoit | 535 008 | 1532 | 7,70 121,37 +2 121,39
WTpUX
Mepsbii 7454 | 8970 | 82,12 46,95 +1 46,96
WTpUX
NHaekc +235 128,42 | 129,72 | 129,07 00 0
GG .
,D,J'IVIHa yacten n < BMMW OeneHnax 6ap36aHa.
= =12
C=16.98 - 940 pen. 6apabaHa; Cm12138 2428 pen. 6apabaHa;

B =74,40 MM = 1488 nen. 6apabaHa.

G C
MpumeyaHne. 1 1 2 - paccTosiHWS MEXAY MHOEKCOM 1 0Cbio WTPUXoB 1 1 2; B - paccTosHue

MeXAY OCAMU WTPUXOB.

Mepepayy BbICOThI Yepea NpensTcTBUe WuprHoi 6onee 150 M (cM. puc. 33) BbINOMHSAIOT, Kak
npaswnno, 0O4HOBPEMEHHO ABe 6p|/|ra,ub| C OByx 6eperOB no AByM CTBOpPaM C UCNo/ib30BaHNEM
OBYX HUBENNPOB 1 ABYX KOMMIEKTOB MHBAPHbIX peeK.

npeBbILLIeHI/Ie onpenensatT cpasy aAnsd npsMoro n 06paTHOF0 X0no0B.
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Puc. 33. [IuTKA A0 HUBEIHPOBAHHS YePe3 MPEIATCTBHE CIIOCO0AMH:
a — «COBMCILICHH»;, 6—«IOABIDKHON MAPKH»; B—«HABESACHUDY

I'Iepe,uaqy BbICOT BbIMOJ/IHAKOT B NPUCYTCTBUM HA4YabHMKA NAapTUK, rNaBHOro NMHXeHepa nnm
HaYvanbHMKa akcneguunn.

Mopsinok HabnoaeHUi Npy Nepeaaye BbICOTbI CNOCOGOM "COBMELLEHUS" CNenyoWwmii.

1. MoMowHvK HabnopaTens (Mnu onbITHbIV pabounii) No komaHae HabnoaaTens
yCTaHaBMMBaET WMTOK Ha AanbHel peiike Tak, YTobbl n3o6paxeHne Nepeoro (BepXHero)
WTpMXa WMTKa HAXOANNOCh NocepennHe BruccekTopa CeTKM HATE, MPU 3TOM KOHLIbI Ny3blpbka
LUMAMHAPWYECKOr0 YPOBHS HUBENMPA LOMXHbI, 6blTb, TOYHO, COBMELLEHBI, & OTCYET no 6apabaHy
6bIn NPUMEpHO paBeH 50 feneHnsM.

. PP
2. Mocne aToro nooyepenHo HaboaaTenb BU3MPYeT Ha B6nnxHue peiku ~1 v *2 v penaet

1 1 1 2
o o B B B B
OTCYETbI MO OCHOBHOW 1 AOMONHATENbHOW WKanam — o | —aem | oes  xom |



3. 3atem HabnopaTenb HABOAMT 3pUTeNbHyto TPyBy HBenvpa Ha peiiky P3. Mo komaHae
HabnopaTens NOMOWHUK, HAXOASWMIACS Y fanbHel peikn, NPy NoMoLWM UHAEKCa WUTKa
3
o . P a
NPOM3BOAMT NO. OCHOBHOVA WKaNe peiik ~ 2 ¢ TouHOCTbio 40 0,1 AeneHus (0,5 MM) oTcuyeT
1 nepepaet ero no paguo Habniopartento.

Habniopatenb BbINONHSET NSTb TOYHbIX HABEAEHW BMUCCeKTOopa Ha NEePBbI WTPUX WUTKA NpK
3
b
noMowM MMKPOMETPa HUBENPA, AenaeT oTcueThl no 6apabaHy v BolumcnseT * o |
4. 3ateM Takue Xe HabNoAEHUS BEINONHSIOT HA BTOPOM WTPKWX WWUTKA 1 NONyYaioT
3 3
a, b
COOTBETCTBEHHO OTCYETbl < °F © < ¢  [IpenBapuTenbHO yCTaHaBNMBAIOT WMTOK Tak, Kak
ykasaHoB . 1.
5. MomowHuk HabnopaTens noBopaymeaeT WMToK Ha 180°, a Habnnatenb BU3MPYET Ha
a B a B
BTOPO4 1 NEPBbI WTPUXW WATKA M NONyyaeT oTcyeTbl - %8 "2 am  Slaen ;™ gom

MoBopoT wuTtka Ha 180° NO3BONSET NCKIOUYUTD OWMNOKM, BbI3BAHHbIE HETOYHBIM 3HAHWEM

"

¢ C
pacctostHmin 1 m T,

Tabnuua 38

Obpa3sey 3anncm HabnwaeHnn n
BbIYNC/IEHNI NPU HUBENNPOBAHUN Yepes
npenatcTeme wunpmHon 150-400 m
crnocobom "cosmewteHna"

Nata 14.08.98 r. Havano 9 4 15 .
MUH, KOHew, 9 4 30 MUH Ycnosus paboTbl: M306paxeHune CrokoiHoe, obnayHo,

fosmrm= 178 00 fompaen= 180 o5 cnabbii BeTep.
H =05 N 125363 Mpuem |,
nonynpuem 1
i=22"S=380Mm

MecTa ycTaHOBKM WTaTNBOB 1 peek ! s P ha KOMbsAX, peek
L

- Ha ronoBKax rpyHTOBbIX penepos

_ P, P,
Ha AanbHUX penkax n YCTaHOBNEHbI WUTKK BnAa

Vpyrim. pen. 2568
Sl Bp.pen. 1
O, R
\
\ /!

/
\ /
A _ -— ) Pz
Oy
foyrim  pent 2364

Hudexe

AN timpiy N1
JU
P2Vl Uimpux N2



PacnonoxeHue PesynbTarthl KOMNapyYpoBaHus wnTkos: S = 47,00 MM = 940 nen.
penepos n peex, pE o
Hanpasneue npsiMoro [0apabana;™ =955 mm =1910 nen. 6apabana;™ = 47,5 Mm =950

xona nen. (SapaﬁaHa;c’:‘4 =95,4 mm = 1 908 nen. 6apabara.
OTcyeTbl Mo 6ANXHUM perkam Pioyh
E. E.
o= 37,021 men 96,274
-2 1
Fox 35,045 Bron 95,193
B~ Ba= 1076 Bl Bagy=+ 1051

Bo BTOpOM nonynpueme 13 0TCYETOB N0 HANXHUM peiikam

s 1P pa npyrom 6epery umeem:

Bl ~Bom= 11970 . By —Bp,=— 11974

OTcYeThl MO AaNbHUM perikam

Peiika T2 Pelika ™+
OcHoBHasi wkana | J[JononHutenbHas | OcHoBHas wkana JononHutenbHas
Wrpuxu| WHAOEKC BBEPXY | WKana MHAEKC BHU3Y | WHAEKC BHU3Y | Wwkana wHAEKC BBEPXY
1 2 1 2 1 2 1 2
31 96 90 40 86 31 35 41
39 80 68 66 81 50 51 44
30 73 70 60 80 42 38 44
32 96 67 50 74 51 43 48
34 80 60 49 79 46 27 42
b +33 +85 +71 +53 +80 +44 +39 +44
a 19,07 20,00 76,40 75,46 29,10 28,20 90,30 91,26
C -940 -1 910 +940 +1910 +950 | +1 908 -950 -1 908
A 18,163 | 18,175 77,411 77,423 | 30,130 | 30,152 89,389 89,396
A 18.169 Ao 77.417 Ao 30,141 Ax 89302
Fix 35945 Fir 95193 Bux 37.021 Fan 96.274
Bl =+6.800 | Bl =682 Bl =+6831
Bl Al =+11776 Bl - Al =+11776
Bl ~Bi=+1076 Bl Bln= + 1081
Bl Bag=— 11970 By Baer=— 11974

Bl o= +6.882 | Bl e = +6.883 AL, =+6582
CpefHee 3HaYeHNe NPEBLILEHUS YePes NPEnsITCTBIE MEXAY NOCTOSHHBIMU penepamu,
nosy4YeHHoe 0AHUM HabIAaTENEM U3 NEPBOTO NONYNpUéMa
i' =+ 6.8822 men. pefnar=-+0.3441 M.

. P
6. Habniopgatenb HaBoAuMT 3puTenbHyto TPyBy HMBENMPA Ha LanbHIo penky ~ ¢ . Jenaet
4 4 4 b:l- 4 4 4 b:l-
otcuetol o Hom Boar Bowm Fnon Baon Baonr Bpen
B Takoii e nocneaosatenbHOCTU NPOU3BOAUT OTCYEThI BTOPOIt HAbNoAATE b, HAXOASWMIACS
Ha apyrom Gepery.

OTun LeiCcTBUSt COCTaBNSIOT OAUH COBOEHHbI nonynpuem, nocne okoH4aHus, KoToporo Kaxabli
HabniopaTtenb Co CBOVM HUBETMPOM NnepeeaxaeT Ha ,D.perIZ 6eper. Bo BTOPOM COBOEHHOM
nonynpueme HabMOAEHNS HAYMHAIOT C AaNbHUX peek 1 3akaH4MBalT Ha 6nuxHux. Bee
HabMoAEeHMS C 0LHOrO 6epera AONXKHbI OCYWECTBNATbCA HE 6onee yem 3a 30 MWH, 3aTpaTbl
BPEMEHW Ha nepeespn c 04HOro 6epera Ha ,D.perVI TakXe OOMXHbl BbITb MUHUMATBHBI.

[MonHbI 0TCYeT NO WKane penkn paseH

Aj=dytByECy
roe i - Homep peiiku; | - wkana peviku; C - paccTosiHME OT CepeauHbl WTPUXa WuTka 40 MHaeKca
(nepen C cTaBSAT 3HaK NAOC, €CNIN MHAEKC WUTKA NPK OTCHETE HAXOAUTCS BHU3Y, U MUHYC, €CNN
- BBEpXY); k - HOMep wTpuxa W1TKa; a - 0TcHeT No peiike, B3ATbIA NpU NOMOWW NHAEKEa; b -
cpefiHee 13 NsATH 0TCYeTOB Mo 6apabaHy.

O6pasel 3anvcy HabnoaeHnii npreedeH B Tabn. 35.

Al A} Al Al
PacxoxaeHns mexay 1o p 2o g rakke T 1Em  T2ET He nOMIXKHbI NPEBbIWATh 5 MM, B
MPOTUBHOM C/y4ae NOBTOPSAIOT BECb NONynpuem. Bbluncnsitot npesblWeHns mexay pe|7|KaM|/|.
Pacxox,u,eHm MeXay 3Ha4YeHnaMun I'IpeBbII.IJeHI/IIZ, onpeneneHHbiMn No OCHOBHOW 1
,D,OI'IOI'IHI/ITeFIbHOI?I wKane, He AONXHbI NpeBblWaTh 5 MMm.

,D,OI'lyCTI/IMbIe pacxoXaeHns Mexay 3HadeHUsiMU NPeBbIEeHUI, NONYYeHHbIMU PasHbIMU
HaéﬂI'OJJ,aTeFIﬂMI/I, N pacxoxneHus Mexay aHa4yeHnaMmn I'IpeBbILI.IeHI/IVI, onpeneneHHbIMn B
nonynpwuema no pasHbiM CTBOPaM, He 00/1IXHbl NpeBblWaTh 5 mMm. PacxoxneHus Mexnay
3Ha4YeHnamun npeBbILUeHI/IIZ, noNny4eHHbIX N3 CABOEHHbIX NPUEMOB, A0NyCKakoT A0 3 mm. Ecnn
nony4yeHHble NpeBblWeHns pasnnyaTcsa 6onee AonycTumoro, To HeoBX0AMMO BbIMONHUTB ele
OLVH COBOEHHbIA nonynpuem nnv npueM n n3 BCex pedynbtatos, 3a UCKNKYEeHNEM I'pyﬁbIX,
B34Tb CpefHee.

Mpunoxexune 29

HueenmnpoBaHumne 4yepes NpenaTCcTBUSA
wnpmnHon 6onee 400 m cnocobom
"noaBVXXHON Mapkn"



HuBenvpoBaHve yepe3s npensTcTaune WupuHoii 6onee 400 M BbINOMHSAIOT cnocobamu
"NoABUXHOI Mapkn" n "HaBeaeHns". Cnocob "noaBrXHON Mapku'" 3akio4aeTcs B TOM, YTO MO
KoMaHme Habniopatens B 6UCCEKTOp 3pUTeNbHOM TPy6bl HUBENMPA BBOAAT M3obpaxeHune
WTPMXa WMTKA, YKPENNEHHOro Ha fanbHel perke, 1 Mpu NoMoLWM HAEKCa AeNnaroT 0TCHeT no
pevike. B MOMeHT BBefieHNs B BUCCEKTOP 1306paxeHns WTprxa W1TKa KOHLbl My3bipbka
LIMANHAPUYECKOTO YPOBHS HUBENMPA JONXHbI 6bITb TOYHO COBMELLEHbI, a 6apabaH ycTaHOBEH
Ha oTcyeT 50.

HabntopeHus cnocobom "noABUXKHON MapKn" BLIMONHSIOT B CReaytoleit nocnenoBaTensHOCTH.

.,

OTcyeThbl MO OCHOBHOM U LOMONHUTENbHOM WKanam 6anXHUX peek 2 P2 gunonnsior
06bI4HbBIM MOPSIAKOM. [Py COBMELLEHHBIX KOHLAX N306paxXeHus My3bipbKa LMANHIAPUYECKOTO
YPOBHSI HUBENMPA BU3MPYIOT Ha AasbHIO0 peiiky P3 npu MoMoLwum WwuTka co WTpuxamu.
MpenBapuTenbHO Ha peiike YCTaHaABNMBAIOT WWTOK Tak, YTOObI ero BEPXHUM WTPUX HAXOAWNCS
B6/1M3K 6uccekTopa.

Tabnuua 39

Obpa3zeu 3anncm HabnwageHnn n
BbIYNC/IEHNI NPU HUBENNPOBAHUN Yepes
npenatTcTeme wunpuHon 6onee 400 m
crnocobom "noaBuM>XXHOWM MapKn"

Nata 6.07.99 r. Hayano 10 4 10 MuH, koHew 10 4 32 MUH
o™ T 201 05 bapuon = T3 o5

H-05 N 1111046

i=-3.0"

Mpwewm . Monynpriem 2 S=980 M

o P P
Ha nanbHnx penkax L p=2 YCTaHOBNEHbI WUTKW BUAA

8p. pen. 8 /By pen. 203

/
i \

&7 b 4
Bo pen 8 Py pen 207

J0 am drmpux M2
128

J7 um &?mpux Not

Hodexe

1
PacnonoxeHue PesynbTartsl KOMNapupoBaHust wmTkoB: S =74.4 MM = 1508 pen.
penepos v peek, o 1
Hanpasnexve npsimoro(0apabana;™=  =224.9 um = 4498 nen. apabara;< =75.0 MM = 1500

xona nen. Gapabana;Z = 225.2 mm = 4504 nen. 6apabana.




P. P,

OTcYeThl N0 6ANXHUM perkam = 14
Bix 40.046 Bin 99.495
5 B
o= 45.835 wr 105.085
B2~ Brge=—5.389 B3~ Baon =-5-390

Bo BTOpOM NONyNp1eMe 13 0TCYeToB No GnnxHuM pevikam 71 n 2
By ~Bly =633 . Bl —Bh,=+6334

Ha [pyrom 6epery uMeem:

OrtcyeThl N0 fanbHUM peiikam

Peiika Peitka ™
OcHosHas wkana | [MHononHutenbHas | OcHosHasi wkana |  [ononHuTenbHas
LWTpmxu| WHAOEKC BBEpXY | WKana MHOEKC BHU3Y VHIEKC BHU3Y wKana uHaekc BBepxy
1 2 1 2 1 2 1 2
30.54 33.65 86.80 83.86 2419 | 27.21 80.39 77.44
30.65 33.60 86.70 83.81 2427 | 27.24 80.49 77.42
30.48 33.50 86.78 83.82 24.18 | 27.15 80.422 77.54
30.59 | 33.66 | 86.78 83.80 2424 | 27.28 80.50 77.48
30.55 33.54 96.82 83.84 2414 | 27.20 80.50 77.40
30.53 33.40 86.84 83.86 24.2222 | 27.23 80.46 77.48
a 30.557 | 33.567 | 86.787 83.832 24.207 |27.218 | 80.460 77.460
C -1.508 | -4.498 | +1.508 +4.498 -1.500 [ -4.504 | +1.500 +4.504
A 29.049 | 29.069 | 88.295 88.330 22.707 |22.714| 81.960 81.964
Al 29.059 Al 88.312 Al 22.710 Al 81.962
Bi, | 45835 | B, 105.085 B |40246| Bl 99.495
B p=-16.776 B, =-16773 R =16774

Al ~Bo,=-17.536 Al B, =-17533

gy~ By +6.335 B~ Bacg= +6334

Bl ~Ban=-5.389 B~ Bagy=-5.390

APt so=-16.670 BIL o =-16.769 | A =-16770

CpenHee 3Ha4YeHWe NPEBbILEHNS Yepe3 NpensaTCTBMe MeXy NOCTOSIHHbIMM penepamu,
A "=_16.77 .
nony4eHHOe BTOPbLIM HabofaTenem n3 nonynpréma o' =-16772 nen. peiku = -0.8386 m.

Mo komarAe HabnofaTens no panuo, NOMOLWHUK, HAXOASIWMIACS Y AanbHEN Pelikn, HaunHaeT
MeANeHHO nepemellaTb MUKPOMETPEHHBIM BUHTOM WMTOK A0 TEX Nop, noka nsobpaxexue
NepBoro wrpuxa He 6yneT HaXoAUTbCS TOYHO B cepeanHe BuccekTopa, UCNonb3ys HAEKC
WMTKa, N0 OCHOBHOW WKane peiku ¢ TouHocTbio Ao 0,1 aenenus peiikn (0,5 Mm) nenaet
oTcyeT a u coobuaeT ero Habnoaatento. Takme AefiCTBUS MOBTOPSIOT WECTb pa3 Npyu WMpuHe
npensitcTeus 400-1000 M 1 BOCEMb pas Npw WrpKHe npensitcTus 6onee 1000 M. Mepen
KaX/AblM MOCNenyloWMM BBELEHEM N3006pakeHUs WTPUXa B BUCCEKTOP WMTOK HEMHOIO
cbuBatoT. B 04HO NONOBMHE BU3MPOBAHWS WMTOK NEpEMeLLatoT BpalLEHNEM MUKPOMETPEHHOTO
BMHTA MO XO4Yy YacoBoOWi CTPesku, B APYroii - NpoTus xoaa. 13 Bcex oTcueTos 6epyT cpenHee

3 3
U o AnanoruuHo nonyy4aloT CpeHuiA oTcyeT 2 oo , Npy BBEAEHUM B BUCCEKTOP
1306pakeHnst BTOPOro Wrpuxa Wwurka.

MoBopaumBaioT WKTOK Ha 180° 1 NOBTOPSIIOT BCe HABNIOAEHUS Ha NEPBbIA U BTOPOI WTPUXU
3 3
o _ood a
WNTKA 1 BBINONHSIOT OTCHEThI M0 AOMOAHUTENALHON WKane peiikn 1 ™ 1

2 pon

JenatoT Bce HEOH6X0AMMbIE OTCYETbI MO OCHOBHOM U [LOMO/HATENbHOV WKanam fanbHen penku
4 4 4 4
P4 (a]ue_-a Ma:m 2 zon Malmm )
s .
[MONHBIN OTCYET NO OCHOBHOW M AONONHUTENBHOW WKanam AanbHer pekin BbIYUCSIOT No
dopmyne:

roe i - Homep peiiku; | - wkana peiku; C - paccTosHMe 0T CepeAnHbl WTpuxa Ao nHaekca; k -
HOMep wTpuxa. ['Iepe,u C cTaBsiT 3Hak nNntoc, eCnNn NMHOEKC WNTKa Npu oTcYyeTe Haxoanncs BHU3y
1 3HaK MUHYC - ecnivi BBepxy. danbHeiiwyio 06paboTKy OCylWwecTBASIOT, Kak v Npu nepeaaye
BbICOT Croco6oM "coBMelleHus". ObpaseL XypHana HabnoaeHnii cnioco6oM "MoaBUXHON
Mapkmn" 1 06paboTku peaynbTaToB HabnoaeHUn npreeeH B Tabn. 36.

Mpw HUBenMpoBaHuK | knacca Yyepes NpenaTcTBUS WUpKHoi oT 400 o 1000 M aenaroT YeTbipe
CABOEHHbBIX NprieMa 1 Npw WupuHe npenstcTenst 6onee 1000 M - WecTb CABOEHHBIX NPUEMOB.
OLHY NONOBMHY NPUEMOB BbIMO/HSOT CNOCO60M "MOLBIUXHON Mapkun'", @ BTOPYIO - Coco6oM
"HaseneHns". Mpw HuBennpoBsaHuy Il knacca COOTBETCTBEHHO AENaloT TPU UK YeTbipe npuema
noBbIM CNoco6oM.

CpenHsis kKBagpatuyeckas olwmbka nepefayn BoICOT, BIYUCIEHHAS MO CXOAUMOCTMN
pe3ynbTaToB U3 CABOEHHbIX NPYEMOB, N0 POPMYyNe:

7]

-1)

M=

r—p
roe Viche~h ;&P - NpeBbILEeHNe, NONyYEHHOE 13 N NPUEMOB;

5
M He ONXHO NPEBLILIATb HA IMHISAX HUBENVPOBAHWS | knacca - 5 MMV§ n- MMV§ Ha
NMHUSIX HMBEnUpoBaHws Il knacca;

S- WMpUHa NpenaTCTBUA, KM.

Mpy HEOGXOANMOCTH YUCNO COBOEHHbBIX MPUEMOB MOXET BbITb yBENUUEHO. HabntoaeHus
LOMXKHbI BBINOMHATLCS B TEYEHUE HE MEHEE YEM TPEX LHEN.
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HunsenupoBaHmne 4yepes NpenAaTCTBUSA
lwmnpuHonm 6onee 400 m cnocobom
"HaBepeHunsa"

Mpw cnocobe "HaBeaeHNs" ONPeAEnsIoT HAKNOH NUHWW BUSNPOBAHUS OTHOCUTENbHO
rOpPVU30HTANbHOM BUSVPHOW NHUM MO BENNYNHE OTKNOHEHNS Ny3blpbKa YPOBHS OT CepeanHbl
npuv HaBeLEeHUM BCCEKTOPA CETKN HUTE HUBENMPA Ha WTPWX WiTka. HaknoH Tpy6bl
OCYyLEeCTBNSAETCS NPU NOMOLLM SNeBaLVMOHHOr0 BUHTA. Ha wuTke, ncnonb3yemom npu cnocobe
"HaBeAeHns", [ONXHO BbiTb YeTbipe wTpuxa. WnpuHy WTprxos onpeaensioT, kak 1 npu
nepenave BbICOT, CNOCOBOM "COBMELLEHUS", HO PACCTOSIHNE MEX Ay WTPUXaMu AOXKHO 6bITh
TONbKO B 2,5 pa3a 6onblue ToNWMHLI WTpKxa. Mpexae Y4em NpucTynuThb k nepenave BoicoT
cnoco6om "HaBeaeHus", He06X0AVMO NPOBEPUTL Ha PACCTOSIHUM, PABHOM WUPUHE
npenaTcTsns, 6yayT N1 BUAHbLI M306paXeHnst KOHLIOB My3blpbKa YPOBHS B NONE 3peHns Tpybbl
HMBENVPA NPV BU3NPOBAHUN Ha KparHWe WTPUXM WMTKa UK NPOBEPUTL y0BNETBOPAET
paccTosiHne MexXay KpaHUMK WTpUXamm yCrnoBuio:

C,—Cy=SdN-2)/p"

C C

rae 1 m % - paccTosiHus oT uHaeKkca Ao wTpuxos 11 4; T - LeHa aeneHns UMAMHLPUYEcKoro
ypoBHs Ha 0,8 MM; N - uiCno AeneHnii ypoBHS, BUAVMBIX B NoNe 3peHns Tpy6bl; S - wrpuHa
NPensITCTBUS, MM.

B cnyyae HeoBX0AMMOCTM U3rOTABNBAIOT HOBbIE WWTKMN C MEHb WM paccToaHnAMN Mexny
wrpuxamu.

MocnenoBatenbHOCTbL OTCHETOB MO AaNbHEN pelike npu cnocobe "HaBeneHns" cneaytowas.

YcTaHaBMBaloT WWTOK Ha AanbHel pevike Tak, YTobbl n306paxeHus WTPKUXoB pacronaranmcb
CUMMETPUYHO OTHOCUTENIbHO BMCCEKTopa HUBEIMPA, a NMONOXeHMe Ny3bipbka
LIMNHAPWYECKOr0 YPOBHS ObiNo Ha cepeanHe 1 oTcyeT no 6apabaHy - 50. MoMOwWHMK

3 3
a a o
HabnofaTens OTCUNTbIBAET NPU NOMOWWM UHAEKCA WUTKa L ° 1“1 %% 0o OCHOBHOI 1

. . P .
LOMONHNTENBHOIA WKanam peikn = * ¢ ToyHocTbo 4o 0,1 aenexws peviku (0,5 MM) 1 coobliaet
3TU OTCYeTHI NO paavio HabnoaaTento.

3ateM Habnopatesb Aenaet 0TCHEThI MO KOHLAM My3bipbKa LMHAPUYECKOrO YPOBHS MpU
TOYHOM HaBegeHun 6mcceKTopa nooYyepenHO Ha BCe WTPUXM WKUTKa. EI/ICCeKTOp Ha
V|306paer|/|s| WTPUXOB HABOAAT BpalleHnem anesaumoHHOro BMHTa no xony yacosoWn CTpenku.
OTcyeTbl MO KOHLAM Ny3blpbka YPOBHSA HauMHatoT npumepHo Yepe3d 30 ¢, Nocne Toro kak
y6ennnuch, 4To Ny3bIPeK YPOBHS HEMOABUXEH, B GUCCEKTOPE HAXOAMTCS HY XKHBIV WTPUX
wmTKa, a otcueT no 6apabaHy paseH 50. Takux HaBeAeHUN HA KaX bl WTPUX WATKA AenalT
[LiBa NPV WrpUHE NpensiTcTeus fo 600 M, Tpu - oT 600 Ao 1000 M 1 YeTbipe - 6onee 1000 M.
Mocneaytownii psif HaBefEHUI Ha WTPUXY LWMTKA OCYLECTBASIOT B NOPSAKE, 06paTHOM
npenbioywemy. VI3 0TcHeTOB MO KOHLAM My3blpbKa YPOBHS BbIYACNSAIOT CpeaHee.
MoBopaumBaioT WUTOK Ha 180° 1 NOBTOPSAIOT BU3UPOBAHNSA Ha BCE WTPUXM WnTKA. MOMOLWHMK

Habniopatens Aenaet oTcyeThl npu noMowwn nHaekca wnTka no OCHOBHOW 1 [OMOMHUTENbHON
3

3
. P, & a
wkanam peiikn 3 (e e )

B Takolt e nocnenosaTenbHOCTU BbINOHAKT OTCYETHI MO peike Py . HusenuposaHve yepes
npensiTCcTBue cnocobom "HaBeneHns" NokasaHo Ha puc. 34. BeeaeHbl cnepytowme
0603HaueHms: X - paccTosiHe 0T NpoeKLumy GrccekTopa Ha perike, Mpu NoN0XeHUU ny3bipbka
LUMAVHOPUYECKOrO YPOBHS Ha CepeavHe, [0 WTpuxa WyTKa, Ha KOTOPbIA BbINOAHSNN
HaBeneHue. Bennuuny X BblMMCNSIOT NO hopMynam:

Xi=hoy/(ep—ay) | Xp=boy/(ay—es)

n - ,
roe 5=C4—C, 151:(:3_':2 :
o Oy O3 oy o

, %, 7 W% -yrnbl HAKNOHA BUSVPHO IMHNW, U3MEPEHHbIE NPY MOMOLUM YPOBHS NPt

HaBedeHUN COOTBETCTBEHHO Ha BEPXHUE N HUXHUE WTPUXK WnTtka. Yrnbl HaknoHa *
onpenenstoT B NONyAeNeHnsax Wwkanbl ypoBHS.

B 3aBMCMMOCTV OT PaCMoNoXeHNs HyNs WKanbl ypoBHS ¢ HaXoAsT No pasHbM hopMynam.
MoaTomy npw nepenaye BICOT HEOBXOAVMO 0COBEHHO TWATENbHO CNEANTL 3a NPaBUNbHOCTbLIO
onpeaeneHnsi HakoHa BUSVPHOM NNHIN.

24

Puc. 34. HpI/IHI.[HH nEpEaaIH BBICOTHI YE€PE3 BOAHOEC NMPENMATCTBHE CNoco0OM «HABEICHHD)

OtcyeT no AanbHew peiike paseH

A;zq;;_r[ c§+X}

s



roe a-oTc4eT Mo COOTBETCTBYIOWEN WKaNe Peiku, B3STbIl NPU NOMOLWW MHAEKCA WNTKA; i -
HoMep peiiky; C - pacCcToSiHUE OT CepefnHbl WTpKUXa [0 MHAEKCA (3HaK MUHYC CTOUT Nepea
ckobkamMu, eCnm MHOEKC WMTKa BHU3Y, 3HaK MOC - €CNN MHAEKC BBEPXY); | - TONOXeHne wmTka
1 Ha3BaHue Wrpuxa wkanbl, k - Homep wrpuxa.

OanbHenwyo 06paboTky HabMoAeHNIA BHINOMHSIOT TaK Xe, Kak v Npu nepeaade BbiCoT,
cnoco6oM "coBmelleHus".

O6pasel 3anucy B XypHane v ob6paboTka pesynbTaTos nepefayun BbICOT cnocobom
"HaBeLeHVs" NpuBeLeHbl B Tabn. 37.

Mpu nepesaye BbICOT HABENMPAMM C KOMMEHCATOPOM MOTYT MPUMEHSTbCS TONbKO CNoco6bl
"coBMeLleHns" 1 "NoaBMXHON Mapkmn".

[Mocne noacyeTa NpeBsbIWEHNA MEXAY COCEAHUMMN penepamm npu
HusenuposaHuu Il v IV knaccos 3a cpeaHio ANMHY MeTpa KOMNnekTa peek BBOAST NONPasKy,
KOTOPY!O BbIYMCASIOT N0 dhopmyne

dh=ch

rae © - NonpasoyHbI KOS PULIMEHT; h - NPEBbILEHME, M.
Lins yno6CcTBa HAXOXAEHNS y CTPOST rpadduk MHTepnonvposaHus (puc. 35). Ha

MUNMMETPOBON ByMare nokasblBatoT BCe PE3YNbTaTbl KOMMAPUPOBAHWS PEeK NPU NOMOLLM
KOHTPONbHbIX IMHEEK, KaK A0 W NOCNE NONEBbIX PaboT, Tak v BO BPEMS HUX.

&
+33t

+321

+21{-

o |4 1
/1y v T 1T

Puc. 35. I'paduk HHTEPIIOTHPOBAHH
3a CPEIHIOKO JUTHHY METPa KOMILJICKTA PEEK

Ta6nuua 40

Obpasel 3anncm HabawaeHNn n
BbIYUCJIEHUI MPU HUBENINPOBAHNN Yepes
npenatcTeme wupmHon 400 M cnocobom
"HaBepnoeHna"

JHarta 8.08.99 r. Hayano 9 4 15 MuH; koHew, 9 4 50 MUH

fomaan= T168 o5 fogran= 174 o

H-05 N 11036 Mpuewm II. Monynpuem 2

=+L6"  t=1000/2 yy 5700

o P P
Ha nanbHunx penkax Snte YCTaHOBNEHbI WUTKU BUAA



o pen.

fpysm. pen. 113

P
g- T T
Ap, A O
peny pynim. pen. /12

Hedexe

21um Umpux N2 H

ﬂ" MM ithmpux A2
3 timpux W03
21 i iirnpux Ne4

Pe3ynbTaThl KOMNAPVPOBAHWS WMTKOB:

PacnonoxeHne(G = 50,85 MM =1017 gen. 6apa6au-|a;q =121,70 Mm = 2434 pen.
penepos n
peex,
HanpasnexHve 6apr=1t:’>aHa;Cf =50,46 mm = 1009 gen. 6apa6aHa;q4 =120,40 Mm = 2408 pen.
MPAMOro xoAa 6apa6aHa;Cf:1 =190,51 mm = 3810 gen. 6apa6aHa;q1 =260,95 Mm = 5219 pen.
6apabaHa.

Gapabara;C = 192,86 mm = 3857 nen. 6apabara;™ =263, 90 MM = 5278 aen.

OTcyeTbl N0 6/IMXHUM penkam PLoyh

5l 24,206 5() 83,457
52) 21,175 52) 80,423
B{)-52)- +3.031 | 52)-50)- 430

P

B MepsoM nonynp1eMe 13 0TCYETOB No GuxHUM pevikam 71 u 2 na apyrom 6epery nonyunnu:

5 )-5()-—086 |E£§£—E£3£= -9.361

£=

Mpononxexwue Tabn. 40

Ycnosus paboTbl: n306paxeHuns cnabokonebniowmecs, cnnowHas obnayHocTb, cnabblii BeTep

P, P PP
MecTta YCTaQHOBKW WTPUXOB U peek = , - Ha KONbAX, peek s - Ha rONOBKax rpyHT, pen.

Hynb BeneHunit pacnonoxeH Ha CepevHe WKabl ypOBHS



OtcyeTbl N0 AanbHei peiike

P,

3

OtcyeTbl N0 AanbHel peiike

B

(X11+c1)5=2065+101?=3303

Al ,=2250-3,085=10415

(s2+6) =650+ u30=3084

Aim= 81,75 -3.084=78.666

(x+;) -1870+ 1000-2888

At = =
Al =3218-2888=2020

OTcyeTbl N0 YPOBHIO NpY HaBeoeHUU Ha OrtcyeThl No YPOBHIO NpW HaBeAeHUN Ha
I'IonoxelH:/;e 9y wrpuxY I'IonoerH||/||e 9y wTpUXH
wwrka (|, 1) | Howep N1 N2 N3 Na |wka(ll)| Homep N1 N2 N3 N4
0TCYeTbI M0 [HaBeAEHMS oTCYeThI MO |HaBeAeHNs
pevike okynsp- | okynsip- | okynsip- | okynsip- peiike okynsip- | okynsip- | okynsip- | okynsip-
06EKTVB|06BEKTUB[0OBEKTIB|06BEKTMB] 06 ek TVB|06BEKTUB|06BEKTIB|06BEKTVB]
1 5,8-20,9 (11,0-15,7|16,2-10,5| 21,4-5,3 1 7,1-19,6 |11,5-15,1|16,6-10,0| 21,1-5,6
nHASKS 2 57-20,9 |10,9-158|16,2-10,4| 21,3-53 | “HACKC 2 7,0-19.6 |114-152] 16899 | 21,2555
BBEPXY BBEPXY
3 5,9-20,7 |11,1-16,0(16,1-10,5| 21,2-5,5 3 7,1-19,7 |11,6-15,1] 16,6-9,9 | 21,0-5,6
aiu}:=22~.50 Cp. 5,8-20,8 |11,0-15,8(16,2-10,5( 21,3-5,4 a?m:=32~.13 Cp. 7,1-19,6 |11,5-15,1| 16,7-9,9 | 21,1-5,6
aim=ﬂl._f-‘i o, =+13.0 o, =+48 o= ay=—159 a‘l‘m=91_43 o =+123 a,=+36 a;=-68 o,=—155
xieo 20U s 52068 xio - BIHR 60 xi=o 210 ) s—1870 io o BB L sss
17 1s0-[139) TS ET e Tonas—(ass) T 27 36-(68)

(Xf+q)4=435+ms=zs93

a4 = =89 537
Al o= 91,43 -2.803=88 537

(7 +6 ) =1903+ 1017=2020
_ 19415+19.440

(<) =497+ 2430 =2031
_ 78.666+78701

T 4
(xF+q ) =2027+1009=3435
2029229306

1 20,363 |150-11,4]10,0-16,7| 4,8-21,8 1 21354 | 17,097 |11,8149] 7.4-19,2

M:,.ﬂ,i;c 2 20,2-64 |15,3-11,5|10,0-16,8| 4,621,7 ”:$i§° 2 21451 | 17,096 |11,9-14,7| 7,3-19,2

3 20,2-64 |150-11,4] 9,817,0 | 47219 3 21552 | 17,1-9,6 |12,0-14,6| 7,3-19,3

=162 5|  Cp. | 20264 1151'14' 9,9-16,8 | 4,721,8 | alhom=2187 Cp. |21452 17,096 |119-147| 73192

ER w=-138 [ m,==37 | a;=+69 |[a=+170 | 4 _g5pn w=—162 | my=—74 | u;=+28 |m=+119
- 20 ag- 1003 A== E2 s A= 2 ey = 22 -t

I, Vo017 22408 = 3425
XT+G) =1017+2408=3425
_ 88537-88.545

I'Ipm Bbl4MCNEHUN NONpPaBKKU

C rpagovka MHTeprnonupoBaHns 6epyT NONPaBoOYHbINA

KOI(PPULMEHT @  Ha [ieHb BbINMONHEHWS HNBENMPOBAHUS U YMHOXAIOT €ro Ha NPeBbILEHME.

Mpsimoii HMBenupHBIR xox, Il knacca npoknaabiBany 10 mas, 06patHbIl - 8 UoHS. PedynbTatbl
3TaNIOHNPOBaHNS Peek NprBeAeHbl B Tabnuue 1 Ha rpagovike (puc. 35). MpesbiweHue,
Nony4YeHHOE B NPSIMOM X0Le, 0Kasanocb pasHbiM +111,733 M 1 B o6paTHoM - 111,709 M. OnvHa

xona 2,0 kM.

-

o; O
Ha rpachuke HTEpnonnpoBaHnst HaxoAMM NonpaBoYHbIE KOS PULIMEHTbI n % HalOmaawun
8 nioHs. OHM COOTBETCTBEHHO paBHbl -0,06 MM 11 +0,14 MM. Monpaska B NpeBsbiWeHVE,

n3mepeHHoe 10 mas, pasHa

6%={7D:06){+111=7}=76 7

MM,

8 nioHs

a,%p={+o; 14)-111.7)=-156

MM.

Mocne BBeneHns nonpasok MMeem:

T =+111.733-0,07=+111.726
MM;

Pog

MM.

—111,709-0,016=-111,725

8
Ecnu no BBeneHuns nonpasok "k 3a CpenHo ANNHY MeTpa KOMMNEeKTa peek pacxoxneHne

o Ry = T2
npeBbIWeHNii 6bino oo =2 e ynosnetsopsino TpebosaHusm lll knacca

+10 mm L =+14 mm

, TO Nocne BBe4eHMA NonpaBok pacxoxXgeHne yMeHblWnnocb Ao +1 MM,

AHanorn4yHo BbIYNCNSIOT nonpaeky 3a CpefHIo ONVHY MeTpa KoOMNNekTa peek npun

HuBenuposaHuu IV knacca.

Obpa3seu 3anncK B XypHane
HuBennposaHus lll kKnacca c penkamu,

NMEeLWNMN CaHTUMETpPOBbIE Ae/leHUs Ha
YepHOW N KPaCHOW CTOPOHAaX

Xop ot rpyHT. pen. 5540 go cteH. mapku 1112

Jara: 10.07.99 r. Hayano 16 4 20 MuH, koHew, 17 4 30 MyH
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S 3 =19.428 Al= 3 =78.684 A= 5 =20299 Al 3 =88.341
Bl 21,175  [B4. 80,423 B, 24,206 (B}, 83,457
Bl— Al +1,747  [Bl.-AL. D +1,739  |Hhen -5,093 o™ -5,084
= -5,088
CpefHee 3HayeHVe NPEeBbILEHNS Yepes3 NpensaTCcTBme Mexay
E...—E: +3,031 Bl ~Bron +3,034  [MOCTOSIHHBIMM penepamu, Nony4YeHHoe nepebiM HabnopgaTenem us
nonynpvema 2:
5,5, 9862 |53, -F. 9,861 =397 pen peitku = -0,2544 m
cssson™ -5,084 Pl sn™ -5,088
R -5,086
&h




Ycnosusa paﬁOTbIZ Msoépaxeﬂme CMOKOINHOE, OTHETNNBOE, ACHO, cnabblit BeTep

Hovepa | 3apicoska npusstsi w0 s a 10 cpeneii rurmt Cpemce npe-
an s nepe npeBbIICH WA peiika | nepeaapeiika | MpoBIICHAC BhICHIC
peiika peiika e
1 15722) 1812(5) 240 (1) 1739 (1) 1871 ¢4) 232(14)
12 1904 3) 2130 (6) 226(12) K 6430 (8) 6761 (7) 331(15) 231519)
33209 318(10) 1414713 | 4691 (16) 4790 (17) +99 (18)
Tpyur. pen. 5540
1170 631 4539 G478 0937 =0
1786 1241 +545 K 6269 5627 +642 +5415
616 610 +6/20 4791 4690 -101
3 601 1710 1109 EE 209 1109
1360 2470 K 5670 6881 1211 11100
759 760 4689 4791 +102
g 1883 800 9 2207 131 <1086
21 2550 1465 K 7007 501 +1186 +1086.0
667 665 47% 469 -100
110 1327 q 465 1678 213
819 2029 K 5155 6469 -1314 12135
709 702 4691 4791 +101
6 1354 S81 91670 889 781
21 1985 1197 K 6460 5579 +881 +7810
631 616 4790 4690 -100
7 1268 1572 4 1561 1870 309
12 1859 2169 K 6251 6660 409 3090
591 597 469 4790 +100
Kourposisie 4305 20) 426821 5553 (23) 54364 (24) -101125) 4555 26)
nocTpaIHBe 364 04 £100
BhHCCHI -1011(28) 911 (29)
555
VHE. pert. 5540 10 crem. Mapkul 112
10.07.99 r. Hawaio 174 35 aann, kone 184 00 s
V0B paGoTH: iioGpaUKeIIHE CrioKotoe, Ao, Crabili perep
8 1510 211 +1299
21 242 942 -1300 +13015
— 732 71 /438
9 1791 1186 05
12 2475 1874 4601 46030
684 688 434
10 220 1044 +1264
2 noe, 830 434 +1264 +12650
peiira cren, wapa 1112 610 610 01434 o
KoHTposisic 2026 2029 +6333 _241 2 +15919 43169.5
nocTpaIHBe 431665 7422 9580
BERCACHI 15919 46339
43169.5
KonTponsiic nocTpaniinie 6331 20) 629721 45420 22) 76694 23) 61786 (24) | +14908 (25) 427140 26)
BLMHCICHIV +271027) 61786 (24 +100
+14908 (28) 9580
+5428(29)
2714

BeooMOCTb NpeBbILLEHUA U BbICOT
penepoB HuBenuposaHua lll knacca

MpunoxeHwne 32



PaccTosiHne MN3mepeHHoe
oT Yucno npesblleHne, M
Bua n Homep HayanbHOro|WTaTUBOB| Beicota B
MecTononoxexue PasHocTb Cpenree |[Monpaeka 3a|YpaBHeHHOe Lo
Homep [H1Be nupHoro| penepa BXoze . BanTuiickoit
HVBE/IMPHOTO o _[MpeBblWweHwi,[NpeBbiweHVe,lypaBHUBaHNE,NPEBbILEHME, Mpvmevaxve
cekuum|penepa, Tun | T T T | e npsMoO  [NpsiMoit joBpaTHbIN cucteme
penepa MM ] MM M
LeHTpa mexgy | - xon xof BbICOT, M
penepamu, | 06paTHO
KM
JInHnsa N 10 o1 rpyHT. pen. 5540 po ctaH. pen. 513
VicnonHutenb: cT. TexHuk Metpos H.H. Oara: 1-3.07.99
[ nasHuxa, cTaHu. Beicota
B 4.9 KM K CEB.- nonyyeHa na
BOCT. OT Hee no "Karanora
[pyHT. pen. |mopore Ha cTaHL. 00 NYHKTOB
5540 TUn MowHoe,B30MK | - 72.963 [HuBenuposaHus
116 ceB. OT goporu, B 0.7 Il knacca nuHUK
500 M K BOCT. OT Kon-
mMocTa yepes p. VBaHoBka",
CepebpsiHka 1989r.
[ nasHuxa, cTaHu,.,
Bp. pen., ::of KoMT E:gsg 15| 97 8
la |neHbc ’ N B +0.524 | -0.527 -3 +0.526 - +0.526 73.489
M K 3an. ot
rsosgnem 2.0 8
nepeesna yepes
X. 0.
[ nasHuxa, cTaHu,,
CpyHT. pen. |° 2.2 KM K ces.- 27 19
BOCT. OT Hee, B 45
16 (10542 Tun |7 "0 T T T L e | e +2.210 | -2.214 -4 +2.212 -1 +2.211 75.700
M K CEB. OT AOPOrHM|
121 1.7 19
Ha CTaHL.
MouHoe
BP. pen. 426 KM X.4., 7 MK, 4.4 16
2a  |NVUKeTHbIN B5mkces.oT | - | - -0.342 | +0.346 +4 -0.344 -1 -0.345 75.355
cTon6 X.[. NON0THA 1.8 17
CTeH. pen gégelﬁﬁbr;ﬂHKa, ° 6.2 28
26 -pen. yetee | +4.124| -4.110 +14 +4.117 - +4.116 79.471
502 nyTenposoaa Ha
2.8 29
428 KM X.[,
Bp. pen c. iBaHoBKa B 0.5
Mep;erBc;Vl KM OT Hero no 9.0 20
3a pmoporeBc. | - | - -1.512 | +1.514 +2 -1.513 -1 -1.514 77.957
cTon6 c
KpyToe, cnpasa 3.0 21
reosaem
oT noporu
c. ViBaHOBKa, B 2.5
KM toro-3an. o1
CUrH. 2 kn. :zrzz ecTka 12.0 30
36 |Meawoeka, |[loPoKPeCTKA ) +4571| -4566 +5 +4.568 - +4.567 82.524
[mopor c.
Tvn | 2.6 31
[ nasHuxa - c.
VBaHoBKa, C. Ap -
c. CawmnHo
CTeH. pen. [c. Hukonbckoe 146 28
4 -pen. ) B N B +3.854 | -3.866 -12 +3.860 -1 +3.859 86.383
511 34. WKObI
3.4 26
p. CepebpsiHka B Bricota
Cren. pen I0XH. ycTOE 36 nonyyeHa us
5 513 -pen. MOCTa, B 3 KM K 180 | - +2.095 | -2.081 +14 +2.088 -1 +2.087 88.470 ypaBHMBaHWS
ceB. OT C. 34 cetu lll kn.,
Hwukonbckoe 1990 .
'['_TO“’ 11 NivHAn 18.0 184 [+15.524 -15.504 +20 +15.514 7 -15.507
HH= 15507 Vam=*T Vin=10 YL =42 3t Monpaska Ha 1 km xona - Fm' L5704 yy
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O6pa3zel 3anncm HMBennposaHusa IV
K/flacca C penkamMmuy, nMerLwmnmmn

CaHTUMeETpOBblEe Ae/IeHUA Ha YEPHOW U
KpaCHOW CTOPOHAaX

Hara: 1

0.07.99

Xop: oT rpyHT. pen. 606 no cTeH. mapku 23

Hauano: 7 410 MuH, koHew, 7 4 45 MUH

Moropa: sicHo, cnabblit BeTep




OtcyeTbl No peike CpenHee
Howmepa ﬂ,aﬂbHOM?prle paCCT?FlHI/IFI MpesbiweHme, npesbilieHHe,
wTaTtnea v peek| 4o 3aAHell 1 nepeaHell peek | 3agHss [nepeaHsis MM M
1 375 (7) 1185 (1)| 1058 (3)
"pyHT. pen. 1560 (2)| 1430 (4) | +130(11) +130 (13)
606 372 (8) 6247 (6)| 6217 (5) +30 (12)
2-1 4687 (9)|4784 (10)| +100 (14)
2 460 805 1008
1-2 1265 1472 -207 -207
464 6052 6159 -107
4787 4687 -100
3 324 596 777
2-1 920 1103 -183 -183
326 5607 5890 -283
4687 4787 +100
4 275 719 1019
1-2 994 1293 -299 -300
274 5781 5982 -201
4787 4689 -98
5 352 910 1043
2-1 1262 1395 -133 133
352 5949 6182 -233
4687 4787 +100
6 402 860 729
1-2 1262 1128 +134 +135
399 6049 5813 +236
4787 4685 -102
42948 | 44064
KOHTpONbHble 4375 (21) (15) (16) -1116(17) -558 (18)
BbIYNCIEHNS! -44064
(16) -558 (20)
1116(19)
7 190 657 894
2-1 847 1085 -238 -238
191 5534 5872 -338
4687 4787 +100
8 380 1544 615
1-2 1924 995 +929 +930
380 6711 5681 +1030
4787 4686 -101
9 418 524 -763
2-CTeH. Mapka 942 -345 -1287 +1285
23 418 1070* | +213* -1283
128
1977 17028 | 13075 +3953
'ii:':mpci’; b 13075 119765 +1977
+3953
[MopcyeTt nNo cekumm ot rp. pen. 606 [0 CTeH. Mapkn 23
6352 (21) 5?1957)6 5(71163)9 +2837 (17) | +1419 (18)
5(711;9 +1418.5 (20)
+2837
(19)

* [Mpwn NprBA3Ke K Mapke npw NMOMOLLM PyNeTKN U3MEHSININ BbICOTY FOPU3OHTa HUBENMPA, OTCHeT
no BTOPOW pelke ABa pasa Aenanu no YepHon CTopoHe.
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BenoMoCTb NpPEeBbILLIEHUNA N BbICOT
pernepoB HMBenMpoBaHus IV knacca



PaccTosiHne
oT
Bwa v Homep
MecTononoxeHune| Ha4anbHOro
Homep [H1BempHoro|
HUBENVPHOrO penepa
cekumu| penepa, Tvn
penepa | -
LeHTpa
mexay
penepamm

Yucno
WTaTMBOB

3mepeHHoe
npesbllleHne,
M

BbicoTa B
Monpaska 3a o o
BanTtuiickon
ypaBHMBaHue,
cucteme
MM
BbICOT, M

Mpumevanve

JInHna N 12 oT cTeH. pen. 124 no ctaH. pen. 2463

16.08.99

NWcnonHnTtenb: cT. TexHUK KoposuH M.H. [laTa: 15-

CteH.pen. |[c. Bepesoska, 34.
124 LIKO bl

251.768

BbicoTa
nonyveHa n3
ypaBHUBaHNS

cetu lll

Knacca

Il knacca,

1980 r.

p. CeBepka, MoCcT
Bp. pen., B 2 KM K CEB. OT C. 2.0
1a |koBaHbIl Bepesoska, | -
rso3ab BEPXHWUI rBo3ab B 2.1
CeB. ycTOe MoCTa

+0.623

+5 252.396

c. Hoso-
Bepesoska, B 1.5
[pyHT. pen. |KM K BOCT. OT

115, Tun. 118[Hero, B 22 KM OT C.
MartBeeBka, B 25
M K tory OT foporu

+2.055

+5 254.456

c. Hoso-
6epe3oska, B 0.5
KM K fOry OT Hero,
60/1bLWOM BanyH
no gopore B C. 6.1
Bepesoska,B25 M| -
K CEB. OT JOporu. 1.9
MecTo
MOCTaHOBKMN
pPerikn oTMeYeHo
KpacHOW Kpackow

Bp. pen.,
KaMeHb

2a

+0.225

+5 254.686

CurH. 2 xn., |c. MaTBeeBka, B 4
C. KM K CEB.-BOCT. OT
MartseeBska, |Hero,y nonesoro
Tvn. 2 cTaHa

26

+0.926

+4 255.616

c. MaTBeeBka, B 2
KM K CEB.-BOCT. OT
HEero, MexeBown
cTonG psinom c 10.2
3a (Bp.pen. nepekpectkom | -
.aopor c. 2.0
MaTtBeeBka - C.
Hosoe, n c. P6oso
- c. KoH

+0.643

+5 256.264

CTeH.pen. [c. MaTBeeska, 34.

36 64 KO Nbl

122

+1.765

+5 258.034

BbicoTa
nonyyeHa n3
ypaBHUBaHNS

cetn IV
knacca, 1982

r.

Wtoro no nuHum L = 12.2

62

+6.237

+29

PasHOCTb BbICOT UCXOLHbBIX PEMNepoB

Voa=—29
I'IonyquHaﬂ HeBsA3ka "o MM

Vion=20 L =70
Honyctumas Hesaska ¢ o e

Vol L= +2.4

Monpaska Ha 1 kM xoAa -
Bbiuncnsin: texHvk KoposuH M.H.
Cuutanm: uutan TexHuk KoposuH M.H.
cnywan TexHuk VesaHos B.B.

20.10.99

H-H=+6266

dparMeHT 3anncm n3MepeHnin Ha
CTaHUMM B HMBenimpoBaHuK IV Knacca c
OLHOCTOPOHHMMMU LUALWLEYHbIMU pPeENKaMm

Xon: 0T rpyHT. pen. 4256 0o rpyHT. pen. 4817
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Jara: 10.09.01
Hauano: 7 4 15 MuH, koHew, 9 4 00 MUH

Moropa: nacMypHo, TUXo

o N OtcyeTbl No
Homepa cTaHumin PaccTosiHve fo 3aaHei n peiike Mpes.biweHne,CpenHee,
" peek nepenHen peek MM MM
3aHAas|nepenHas
6 442 (7) 1(01‘;0 0910 (3)
1-2 440 (8) 1?;;2 1350 (4) | +132(11) [+133(13)
1519
1385 (5 +134 (12
©) 6) (12)
37 (9)| -35(10) 2

(nocnenyrou.u/le 3anncu aHanornyHbl, N0O3TOMy He I'Ipl/lBOIlﬂTCFl)

Mpunoxexune 36

OnpepeneHne TEPMUHOB, OTHOCSLLIMXCS K
BUAM UCMNbITAHUM N NOBEPKU

1. VicnbiTanns Huesenvpa

COBOKYMHOCTb 3KCNepVMEHTabHbIX OnepaLuii, MPOBOAUMBIX C LIENbIO YCTAHOBNEHUS HIBENVPa
TpeBoBaHNSIM TEXHUYECKOTO 3aAaHus 1 (Mn) AeNCTBYyowWe [OKyMeHTaumn Ha nprubop.

2. CepTucpukaums HuBenvpa

McnbiTaHus, NPOBOANMBIE C LIENbIO YCTAHOBNEHWUS COOTBETCTBUS HUBENMPA TPEBOBAHUSM,
npeAbSBASEMbIM K NpuGopam ANs HUBENNPHbIX paboT.

3. MNosepka HuBenupa

COBOKyI‘IHOCTb 9KCNepuUMeHTanbHbIX onepaumii, MPOBOAUMbIX A5 OLEHKN COOTBETCTBUS
MEeTPOIOrM4eCKnX xapakTepncTuk HMBenmpa yctaHoBNEeHHbIM TpesOBaHMﬂM.

4. MNepBnyHas nosepka

I'IOBepKa, npoeoanmMas atTeCToBaHHbIM NoBepuTeneM nNpu Bbinycke U3 npon3eonctea unm
nocne peMoHTa.

5. MNepvioamnyeckas nosepka

[MoBepka, NpoBoAVMMas aTTeCTOBAHHLIM NOBEPUTENEM B MPOLIECCE AKCMyaTaumnm yepes
YCTaHOBNEHHbIN MHTEpPBa BPEMEHW, Ha3blBAEMbIi MEXNOBEPOYHbI.

6. TexHonoruyeckas noesepka

I'IosepKa, nposoamMmMas UCNonHNTeNneM Ha MecTte paéOTbI B COOTBETCTBUM C TpeﬁOBaHI/IFIMI/I
TEXHONOrn4ecKom WHCTPYKUNN.

7. MoBepoyHas cxema

HopMaTuBHbIi BOKYMEHT, yCTaHaBNMBAIOWMIA NOPSAOK, METOAbI U CPEACTBA Nepelayun pasmepa
€IVHWLbI OT 3TaNOHOB PaboynM CPEACTBAM N3MEPEHUIA (B YACTHOCTW, HUBENMPAM U PEKaMm).
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	3. Нивелирование I и II классов на геодинамических и техногенных полигонах
	4. Составление проекта
	5. Рекогносцировка и обследование линии нивелирования
	6. Типы и конструкции реперов, их изготовление и закладка
	7. Нивелирование I класса
	8. Нивелирование II класса
	9. Связь линий нивелирования I и II классов
	10. Особые случаи нивелирования I и II классов
	11. Особенности нивелирования I и II классов в районах севера и северо-востока России
	12. Особенности нивелирования I и II классов в горных районах
	13. Особенности нивелирования на геодинамических и техногенных полигонах
	14. Гравиметрические работы по линиям нивелирования
	15. Нивелирование III класса
	16. Нивелирование IV класса
	17. Особые случаи нивелирования III и IV классов
	18. Полевые журналы
	19. Полевые вычисления
	20. Перечень материалов, подлежащих сдаче
	21. Приборы и вспомогательное оборудование для нивелирных работ
	Схема промерзания и протаивания грунтов для определения глубины закладки реперов
	Зависимость показателя протаивания от времени шурфования
	Список обследованных и восстановленных нивелирных реперов
	Линия II кл. от грунт. Реп. 217 до грунт. Реп. 1121
	Список обследованных и восстановленных реперов по линии нивелирования II класса "Батеево - Бескид"
	Схема применения типов реперов
	Защита реперов от коррозии и выпучивания
	Изготовление реперов
	Средства механизации для закладки реперов
	Экскаваторы одноковшовые
	Бурильные машины
	Механизмы для закладки стенных и скальных реперов
	Определение угла i
	Определение угла i у нивелира Н-05          N 14807 t = +18°С            L = 50,0 м
	Исследование работы механизма, наклоняющего плоскопараллельную пластинку, и определение цены деления отсчетного барабана
	Определение цены деления барабана на различных его частях
	Определение цены деления отсчетного барабана нивелира на расстоянии 30 м
	Исследование правильности хода фокусирующей линзы нивелира
	Определение коэффициента дальномера и асимметрии нитей
	Определение коэффициента дальномера и асимметрии нитей нивелира
	Определение коэффициента дальномера
	Определение качества тепловой защиты нивелира
	Проложение контрольного хода
	Исследование цилиндрического контактного уровня
	Определение средней квадратической ошибки совмещения изображений концов пузырька цилиндрического контактного уровня
	Сводка результатов исследований
	Определение цены деления уровня нивелира по рейке
	Вычисление степени компенсированности цилиндрического уровня нивелира
	Исследование качества работы элевационного винта
	Исследования элевационного винта
	Исследования нивелира с компенсатором
	Определение средней квадратической ошибки установки вертикальной оси нивелира по установочному уровню в отвесное положение
	Определение диапазона и погрешностей работы компенсатора
	Определение качества работы компенсатора нивелира в полевых условиях
	Поверка перпендикулярности плоскости пятки к оси рейки
	Поверка перпендикулярности плоскости пятки к оси рейки
	Определение стрелки прогиба рейки
	Поверка правильности нанесения дециметровых делений шкал рейки
	Проверка правильности нанесения дециметровых делений инварной рейки N 843 (основная шкала)
	Поверка правильности нанесения дециметровых делений деревянной рейки N 2485 (черная сторона)
	Контрольное определение длины метровых интервалов реек
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	Полевая ведомость превышений реперов нивелирования I класса
	Образец записи в журнале нивелирования II класса
	Полевая ведомость превышений реперов нивелирования II класса
	Журнал нивелирования I и II классов через препятствия шириной до 150 м, первый способ
	Журнал нивелирования I и II классов через препятствия шириной до 150 м, второй способ
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