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VIIK 528.4(022)

PykoBozacTBO no Tonorpadudeckoit creMke B Macmradax 1 : 5000, 1 : 2000, 1 :
1000 u 1 : 500. BeicotHble cetu. M., "Henpa”, 1976, 208 c. (I'maBHOe yrpaBieHue
reoaesun u kaprorpacduun npu Cosere Munuctpos CCCP).

B pykoBOACTBE H3IOKCHBI OCHOBHBIE TPeOOBaHUS K HUBEIHPHBIM CETsM,
OITMCAaHbl COBPEMEHHbIC HHCTPYMEHTBI, CIOCOOBI MX MOBEPOK M MCCIICAOBaHHUH,
METO/Ibl HHBCIHPOBAHHS, KOTOPbIC PEKOMEHIYETCS HPHMEHATh INpPH CO3JIaHUH
BEICOTHBIX CETeH IpHu Tomorpadguueckux cheMkax B Macmradax 1 : 5000, 1 : 2000, 1 :
1000 u 1 :500.

B oTAenbHBIX INIaBaX PacCMOTPEHBI MHCTPYMEHTHI M BO3MOXHOCTH CO3JAHUS
BEICOTHBIX CETell METOJOM TPHTOHOMETPHUYECKOTO HHBEIHPOBAHHS, a TaKxkKe
HEKOTOpbIC BOMPOCHI ypaBHUBAHUS HUBEIUPHBIX CETCH.

PykoBozacTBO npeiHa3HaueHO I MPEANPUSATHI 1 OpraHu3aIuii BCEX BEIOMCTB,
3aHUMAIOLINXCS TOMOTPaHIECKOH CHEMKOM.

Tab6m, 49, . 93. crmcok naut, —23 Ha3B.
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NPEAUCJIOBUE

B PykoBozcrtse o Tomnorpaduyeckor cheMke B Macmradax 1 :
5000, 1 : 2000, 1 : 1000 u 1 : 500 ocBemeH BeCh KOMILIEKC
tonorpado-reoe3nuecknx padboT, HAYMHAS C CO3JaHHS IUIAHOBO-
BBICOTHOTO OOOCHOBAaHHUS IO COCTaBICHHUS OPHTHHANOB. OHCAHBI
Hamboyiee  pacmpOCTpaHEHHBIE  COBPEMEHHBIE  HMHCTPYMEHTEHI,
MpuOOPEl W  TPHUCIIOCOOJICHHS, KOTOPhIE TPUMEHSIOTCS TIPH
CO3JIaHMH KPYITHOMACIITAOHBIX IIAHOB.

MeTtompl paboOTBl HM3IIOKEHBI ¢ OOOCHOBaHHEM HEOOXOAUMOM
TOYHOCTH W  pa3zbsiCHEHHEM  TpeOOBaHMH  CYyLIECTBYIOIINX
UHCTPYKLU.

PykoBOICTBO COCTOUT U3 MATH YacTell U BBITYCKAETCS CIEAYIO-
IIMUMH OT/AEIbHBIMU KHUTAMH:

OcnoBHbIe nonoxxeHus. [Inanossie cetn. MTHCTpYMEHTEI.

[ToneBbie paboOTEL.

Kamepanbabie paboOTEHL.

BricoTHble ceTu.

HazemHBbIe cheMKH.

CpeMKa W COCTaBJICHUE IUIAHOB ITOA3EMHBIX KOMMYHHUKAIIHIA.
®DoTOTEOIONMHUTHAS CHEMKA.

PykoBoncTBO pekOMEHAyeTcsi B KadecTBE IPAKTHUECKOTO
nocoOMst Uil IIMPOKOTO Kpyra CIHEHUATNCTOB, 3aHUMAIOIINXCS
NOJIEBBIMH W KaMepaJlbHBIMM ~ paboTaMH 10  CO3JIaHHUIO
TOmorpaUYecKux IJIAHOB, OHO TaKXKE MOXKET HCII0JIb30BAThCS
U3BICKATEISIMU, TPOEKTHPOBIINKAMH WH)KEHEPHBIX COOPYKEHUIA,
HayuyHbIMH  paOOTHHKaMH,  IIPENOJABaTENIIMH,  CTYACHTaMH,
YYAIIAMUCS U CIYIIATESIIME Pa3HBIX YUCOHBIX 3aBEICHUIN.

Bce Bospacrarommii  pazmMax TOmOrpaUYecKHX CBEMOK B
Macmrabax 1 :5000, 1 :2000, 1 :1000 u 1 :500 oOycioBiuBacT
©XKETOHOC VBEIMYCHHE O0O0OBeMa HHUBEIUPHBIX padOT pa3HBIX
KJIACCOB. B CBs3U ¢ STHUM MOBBIIICHUE MPOU3BOAUTEIEHOCTH TPYaa
¥ KadecTBa paboT MpPU CO3MAHUU BEICOTHBIX CETCH MMEIOT OOIBIIOe
3HaYCHHUE.

B pykoBoICTBe AaHbl OMUCaHKS HUBEJIUPOB M PEEK, UX HCCIEI0-
BaHMS M MOBEPKH, OCOOCHHOCTH 3aKPETUICHHUS HUBEIUPHBIX JIMHHIA.
PaccMoTpeHBl 0COOEHHOCTH HUBEIHPHBIX paboT B pa3IUIHbIX yCI0-
BUSIX.



B otrnenbHBIX TIN1aBax pPacCMOTPEHbI BO3MOXKHOCTU CO3IaHHS
BBICOTHBIX CETEll METOJOM TPUTOHOMETPUYECKOTO HUBEIMPOBAHMUS,
a TaK)Ke BOMPOCH! YPABHUBAHUSI HUBCIUPHBIX CETEH.

TnaBer 1, 3, 4, . 5.1, 7.1, 7.3, 7.4, 7. 6 u 7. 7 HanmucaHbl
corpyzankom [THUNT'AuK U. H. Memepckum, mm. 7. 2 u 7. 5 —
corpynHukamu ITHUMI'AuK WM. H. Memepckum u A. H.
CrmpunoHoBeIM, TiaBa 2 — corpyzaukamu LTHUNUTAuK M. C.
VYenenckuMm u A. C. UnbusbiM, m1aBa 6 U 1. 5. 2 — COTPYAHUKOM
HOHUNUT AuK A. U. CrimpunorHoBsiM, . 5. 3 u 5. 4 — 8 HUUIIT
nox pykooactBoM M. @. Pac-nonoa, D. B. CoboneBoii (1. 5.3) u
I'. A. Munaesotii (1. 5.4).

Hayunoe penaktupoBanue pykoBojacTBa "BricoTHble cetn”
BeinoaHeHo C. Y. FOpoBbiM.



I'maBa 1
OCHOBHBIE ITIOJIOXKXEHU S

1.1. HUBEJIMPHBIE CETU ITP1 TOIIOT PAONYECKNX
CBEMKAX MACHITABOB 1 : 5000 1 KPYITHEE

BricoTHBIE ceTH mpH Tonorpaguyecknx cbeMkax Macmrados 1 :
5000, 1 :2000, 1 : 1000 u 1 : 500 co3natorcst sl CTYUIEHUS CYIIE-
CTBYIOIIUX ceTel rocynapcTBeHHoro HuBenupoBanus |, I1, I u IV
knaccoB. [Ipu co3maHnU BBHICOTHOW CETH MMEIOT B BHUAY HE TOJIBKO
obecrieyeHne TOYHBIMH BBICOTAMH KPYITHOMACIITAOHBIX ChEMOK, HO
U Apyrue BHIBI PaboT, KOTOpbIe OyAyT NPOU3BOIAMUTHECS IOCIE
OKOHYAHHUS CHEMOK.

[11OTHOCTD M TOYHOCTH BBICOTHBIX CETEH 3aBUCHT OT BEICOTEHI Ce-
yeHHs1 penbeda, 0T HEOOXOTUMOCTH OOECIIEYCHHUS IOCIEAYIOIIIX
MH)XEHEPHO-TE€0/Ie3NIECKUX, MAapKIIEHIEPCKUX, METHOPATUBHBIX,
3eMJICYCTPOUTEIBHBIX M APYrHX paboT, a TakkKe OT MaciuTada
CHEMKH.

CrymieHne BBICOTHBIX ceTell, Kak IpaBHJIO, NPOU3BOAAT OT
00IIIero K YaCTHOMY: CHauajia MPOKJIaIbIBAI0OT HUBEIHUPHbIE JIMHUI
BBICHIMX KJIaCCOB, @ 3aT€M XOJAbl TEXHHYECKOT0 U TPUTOHOMETpH-
YEeCKOTo HUBEJINPOBAHUSL.

HuBenupuble ceTm  pa3BUBAIOTCS B COOTBETCTBHH  C
TpeOoBaHUAMHE JeicTByomel "MHCTPYKINN 110 HUBEIUPOBaHUIO |,
II, III m IV xmaccoB”. BBICOTHI BBIUHMCIAIOTCA B banTuiickoit
CHCTEME BBICOT.

CpenHue MOTPEeIHOCTH BEICOT ITYHKTOB BEICOTHOTO CHEMOYHOTO
000CHOBAHHS OTHOCHTEIBHO ONIDKAaHIINX MYyHKTOB BBICOTHOM Teo-
JIE3UUECKON CeTH WJIM HMPHUHATHIX HWCXOJHBIX ITYHKTOB HE JIOJDKHBI
NpEBBIIAT NPH ceueHusX penbeda yepes 0,5 u 6onee merpos 1/10
BBICOTHI CeUYeHUsl pesbeda, npu cedeHnn penbeda depes 0,25 m —
1/5.

Bricota ceuenus 0,25 M [OmMycKaeTcsi TOJIBKO MPH ChEMKaxX
acarbTHPOBAHHBIX U CIUIAHMPOBAHHBIX TEPPUTOPHH, T. €. TpelBa-
PUTEIbHO MOATOTOBIEHHBIX JIsl HUBEIMPOBAHUS. YYaCTOK ChbEMKU
JIOJDKEH OBITh OYMIIEH OT KaMHEH, MHel, KyCTapHUKOB U T. II. TIPe-
METOB, MELIAIOIIUX TOYHOMY ONPENEIECHUIO BBICOT.



B Hacrosmiee Bpems B OOJBIIMHCTBE PalOHOB CTPaHBI CO3/1aHA
CIUIOIIHAs ceTh rocynapcrBeHHoro Husenuposanus I, I, 11 u IV
knaccoB. Ha espomneiickoil wactu Tepputopun CCCP mepumerpsl
nonuroHoB HuBenupoBanus | wm Il  kmaccoB B cpemHem
cootBercTBeHHO paBHbl 2800 m 600 kM. B paiionax Cubupu u
Hansuero Boctoka mepumerps! monuroHoB Il kimacca HECKOJIBKO
6onpme. Bayrpu momuronos Il kimacca, kak mpaBmIo, MPOJTIOKEHBI
HuBenupabie nuHEM Il kmacca, koTopele oOpasyror 4—9
MIOJIUTOHOB.

IIepumeTtpsl nosnuroHos Husesnuposanus III knacca B OCHOBHOM
He npesbinaoT 150 kM. B ropusix paiionax Husenupssie Juauu 111
KJlacca MpOJIOKEHBI TOJILKO 10 yJOOHBIM Tpaccam, HO JOJIMHAM
MEXy ropamu. B ceBepHBIX M ceBEepO-BOCTOUYHBIX pailoHaxX Hamen
CTpaHbI IEPUMETPHI MOJIUTOHOB AOCTUTatoT 300 KM.

[Ipu Tonorpaduyecknx chbeMKax KpPYMHBIX MacIITa0OB JHHUH
HuBenupoBanus III u IV kjmaccoB mnpoxnanbiBaroTCsi € TaKUM
pacdeToM, 4YToOBI OHHM oOecnedmBand TpeOyeMyl TOYHOCTH
000CHOBaHUS ITHX CHEMOK.

Co3manne BBICOTHOM OCHOBBI TIPH  KPYHMHOMACIITaOHBIX
CbEMKaxX, KaK MpPaBWIO, MPUXOOUTCA  BBIIOIHATH  TOJBKO
HuBenupoBanueM III  uw IV kjmaccoB HM TEeXHMYECKUM
HHUBEJIMPOBAHUEM, KOTOpbIe OyIyT pacCMOTPEHBI B HACTOAIIEM
PYKOBOJICTBE.

Husenupusie nunun 11 knacca mpokiaabIBaloT B MPSIMOM U 00-
paTHOM HampaBJEHUsIX CIIOCOOOM CpeIHEHl HUTH WIH CHOCOOOM
COBMEIICHUS C TOYHOCTHIO, OOECTIEUNBAIONIECH MOTydeHHEe HEBSI30K
B XOJaxX WJM ITOJIUTOHAaX, HE IPEBBIMIAIOMNX IO aOCONIOTHOM
Bemmumne £10 MM VL, rae L — mepuMmerp MOMMrOHA WIH [UTHHA
X0Jia B KM.

Hns crymenust HusenupHbix ceteit Il kinacca u HemocpeacTBeH-
HOro oOecrieueHHsl TOMOrpaUIEeCKuX CHEMOK MEXIy ITyHKTaMH
BBICILIETO KJIacCa NMPOKIAABIBAIOTCA KaK OTAEIbHBIE JUHHUM, TaK U
CHCTEMBI, 00pa3yromniue moJuronsl IV xmacca.

JnuHa nuHMA @ HuBenupoBaHus IV kimacca He  JOJDKHA
npeBbimate 50 kM. HusenupoBanme IV kmacca mpou3BOIUTCS
OJHOCTOPOHHMMH XOJaMH C TOYHOCTBIO, OOECICUMBAIOMIECH
NOJY4YEeHHE HEBA30K XONOB M IIOJIMIOHOB, HE IPEBBIIAIOMIAX IO
abcomrorHoM BenmnmunHe 20 MM \/L, rone L — pnomHa Xoma Wi
MEPUMETP TOJIUTOHA B KM.



Ecnu HuBenupHBIE CETH CO3MAIOTCS HA MPOMBIIUIEHHON, CTPOU-
TEJIBHOW MJOMIaJKe WIM IpPHU ChEMKE TOpoja, TO IOMYyCKaeTcs
MIPOJIOXKEHUE JIMHUI HUBEIMPOBAHUS 110 0COOBIM IpOrpamMMam, HO €
00s3aTePHOW  TPUBA3KOW ATHX CeTell K TOCYOapCTBEHHOM
HUBEIUPHOH ceTu. TpeOoBaHMS K 3THM CETSIM NMEPEUUCIICHBI B II.
1.2.

Jnst onpeneneHus BEICOT IMyHKTOB ChbEMOYHOI'O 0OOCHOBaHMUSA, a
TakKe JUIl ONpENEeNeHHs BBICOT ITyHKTOB TI€OJE3MUYECKHX CETei
CTYIIEHHs TP Tonorpapuueckux cheMkax MacmTabos 1 : 5000, 1 :
2000, 1 : 1000 u 1 :500 pa3BUBaIOT CETh TEXHUUECKOTO HUBEIUPO-
BaHUs. JTa CEeTh JAOJKHA OMMUPAThCs, KaK MPaBUIIO, HE MEHEE YeM Ha
TpU 3HAaKa BBICILIETO Kjlacca. B ceTu TeXHH4ecKOro HUBEIHPOBAHUS
JOJDKHBI [0 BO3MOKHOCTH BKJIIOUAThCS BCE IMYHKTHI IJIAHOBBIX
ceTell crymeHus. Eciau miaaHoBoe CryleHHe pa3BUBAETCS METOIO0M
MOJUTOHOMETPUH, TO  XOJAbl TEXHHYECKOIO  HHUBEIHUPOBAHUSA
COBMEIIAIOT C XOJIaMH MOJUTOHOMETPUH. X 0Bl POKIIAIBIBAIOTCS B
OJTHOM HaIIpaBJICHUH. B HCKIIOUUTENBHBIX CIydasx pa3penraercs
MIPOKJIa/IBIBATh BUCSYNE XOMbI, OTNMMPAIOIINECS BCETO HA OJHY TOUKY.
B osroMm ciywae  XoOpl  TEXHHYECKOTO  HUBEIHUPOBAHUSA
TIPOKJIIBIBAIOTCS B IPSIMOM M OOpPaTHOM HarpaBICHUSX.

HeBs13k1 X010B ¥ IOIMTOHOB TEXHUIECKOTO HUBEIUPOBAHUS HE
JIOJKHBI TIPEBBIIIATH MO aOCOMIOTHON BenuuuHe £50 MM \/L, roe L
— JUIMHA XOJla WIM MepuMeTp MoiuroHa B kM. Ha nauHusAX co 3Ha-
YUTEIbHBIMU YKJIOHAMH, KOT/Ia YHCIIO CTAHIMH Ha 1 KM Xoxa 00JIb-
me 25, IpeenbHy0 HEBSI3KY MOXKHO IOJACYUTHIBATH 10 (opMmylie
+10 MM \/n, TJe N — YUCIIO MITAaTUBOB B X0/ WU MOJIUTOHE.

B 3aBucumoctn ot Macmrada QororpadmpoBaHHs, BBICOTHI
CeUeHMS M Xapakrepa penbeda UIMHBI XOJOB TEXHHYECKOTO
HUBEJIMPOBAHMS MEXIY 3HAKaMH BBICIINX KJIACCOB, a TAKXKE MEXKITY
Y3JIOBBIMU TOYKaMH MOTYT OBITh pa3IidHbI (Ta0m. 1).

Tab6muma 1
JIMHYS TEXHUYECKOTO HUBEIMPOBAHHS JIMHEBI TMHWH TEXHUYECKOTO
MIPOJIOKEHA MEXKY: HUBEJMPOBAHHUS B KM IIPH CEYCHUH
penbeda yepes
025m 0,5m 1 M u Gosee

JIByMsI MyHKTaMH BBICILIETO Kacca 4.0 8,0 16
IlyHKTOM BBICHIEr0 KIlacca W Y3IOBOM 3,0 6,0 12
TOYKOH

JIByMsl y37I0BBIMH TOYKAMH 2,0 4,0 8

Bucstumii xop, 1,0 2,0 4



Bo BpeMst mpoioskeHHsI HUBEIUPHBIX XOJI0B IPH TOMorpaduye-
CKUX CBEMKax OIpPEAENSIOT JIOMOJIHUTEIBHO BBICOTHI  BCEX
XapaKTePHBIX TOYEK MECTHOCTH, JIOCTaTOUYHO YCTOHYMBBIX IO
BBICOTE, HANpHMep: BBICOTHI KPBIIIEK KOJOAILEB, Kpail cpyba y
KOJIOJIIIEB, BBICOTHI TOJIOBOK PEILCOB HA Tepee3ax WIW OKOJO
CTaHIMHA, BBICOTHI IMMKETHBIX CTOJIOOB BIOJb IIOCCEHHBIX U
JKENIE3HBIX JIOPOT, BBICOTHI KPYIHBIX BAIYHOB M JPYTHX MECTHBIX
TIPEIMETOB.

BBICOTBI 3THX TOYEK OMNpPENeNIIoT KaK IPOMEKYTOUHEIE,
BKJTIOYast UX B X0JI. Ha 3TH TOYKH JTOJDKHBI OBITH COCTaBJICHBI KPOKH
HE MCHEE YeM C TpeMs IpoMepaMu OT OJNMKAWIIMX OPHUCHTHUPOB.
OCOOCHHO TIATENILHO OMPECIISIOT YPE3bl BOJBI B PEKaX U 03epax.
B >xypHane mpu mpuBsi3Kax K ype3aM BOJBI YKa3bIBalOT TOYHOE
BpEMSI CYTOK, YUCJIO ¥ MECSAII TPOBEICHUS padoT.

Ecnu rutonanu Tonorpaduueckux creMok mMacimTabos 1 @ 5000
u 1:2000 coorBeTcTBeHHO MeHbIIE 20 1 10 KB. KM, TO CO37JaHHE BHI-
COTHOTO CHhEMOYHOTO OOOCHOBAHHS JIOIYCKAETCS TOJNBKO METOIIOM
TEXHUYECKOTO HUBEIUPOBAHMS.

[Ipu Tomorpaduueckux CheMKax C ceueHHeM penbeda depes 2
WA 5 M, a B OTHENBHBIX cirydasx u depe3 1,0 M, B KauecTBe BBICOT-
HOTO CHEMOYHOTO OOOCHOBAaHWS MOTYT WCIIONB30BaThCS 3HAKH,
BBICOTHI ~ KOTOPBIX  OMpEAeNeHbl W3  TPUTOHOMETPHUYECKOTO
HUBEJIUPOBAHUSL.

HeBsizku NONMIOHOB W PacXOoXACHUS TMPEBBILICHUH 110
OTIIEIbHBIM JIMHUSM TPUTOHOMETPUYECKOTO HUBEIHPOBAHUS TPU
CO3[JaHMHM BBICOTHOIO CBHLEMOYHOrO OOOCHOBAaHHS HE JIOJKHBI

mpeBemaTh +20 cM VL, tne L — MEPUMETP TIOJIUTOHA HIIH
paccTosHUE MEXy TBEPIBIMH MTYHKTAMH B KM.
Bce muanm rocymapctBennoro HuBemumposanus I, I, Il u IV

KIIAaCCOB 3aKpEIUICHBI Ha MECTHOCTH HE pEeXe 4YeM depe3 5 KM
MTOCTOSIHHBIMH TPYHTOBBIMH, CKAIBHBIMA ¥ CTCHHBIMH 3HAKAMHU.
[Ipu Tomorpaduyeckoil cheMKe Ha JIMHHUSIX HHUBEIHPOBAHUS UYEpes3
1—2 KM 3aKJIaAbIBAOTCS JOIIOJTHUTCIIBHO IIOCTOAHHBIC u
BPEMCHHBIC 3HAKH. BpeMeHHBIMI/I 3HaKaMH MOT'YT CIIYXKHUTb
JIepeBsSHHBIC CTOJOBI, THU paHee CPYOJCHHBIX EPEBbEB, BBHICTYIIBI
Ha OOJBIINX KaMHSIX U IPYTHUe MECTHBIE IIPEIMETHI.

IIpu cremkax B macmrade 1 : 5000 rycrora myHKTOB HUBEIHPO-
BaHUs JOJDKHA OBITh 1 perep Ha 10—15 xB. kM, a B Macmrade 1 :
2000 u kpynHee — 1 penep Ha 5—7 kB. kM. B paiionax memnnopa-



TUBHOTO CTPOUTENbCTBA | penep AOJKEH NPUXOAUThCA Ha 2—4 KB.
KM CHHUMAaeMOH TEepPUTOPHH.

Ecnmu nuHMS rocylapCTBEHHOTO HUBEIUPOBAHUSA IPOXOIUT
yepe3 HACEJICHHBIH IYHKT, TO B HEM O00s3aTENbHO 3aKIJIaJbIBAIOT
HUBEJIMPHbIE 3HAaKH. B HaceNeHHBIX IyHKTAaX MPOTSHKEHHOCTHIO
6omee 0,5 KM 3aKIaIBIBAIOT HE MEHEE IBYX PEMEPOB, B TOPOAAX H
MoceKax TOPOJACKOTO THIIAa — HE MEHee TPeX 3HAaKOB. 3HAaKH He
3aKJIQIBIBAIOTCS, €CIIH B HHUBEIUPHYIO JHUHHUIO MOXXHO BKIIOYHUTH
TAaKO€ € KOJHYCCTBO CYIIECTBYIOIIMX HAICKHBIX CTEHHBIX U
TPYHTOBBIX 3HAaKOB. B KpymHBIX Topojax KOJHMYECTBO 3HAKOB,
KOTOpbIE MOJKHBI OBITH BKJIIOYEHBI B XOA, U HX pa3MelleHue
YCTAaHaBIMBAIOT B KAXKAOM CIydae OTAENbHO, C Yy4eTOM
notpeGHOCTEN ropoa.

Ha xaxmoM cHuMaeMoM OOBEKTE€ HE3aBUCHMO OT pPa3MepOB
yyacTka ¥ maciutaba ChbeMKH JIOJDKHO HaXOJWThCS HE MEHee JBYX
TTOCTOSTHHBIX HHBEJHPHBIX 3HAKOB. [Ipm chemkax B MmacmTabe 1 :
2000 mox 3aKpbITBIM ApeHaXX HA KaxaA0M 1 KB. KM Cb€MKH JOJDKHO
HAXOJWTHCS HE MEHEe YETHIPEX BPEMCHHBIX 3HAKOB (C y4eTOM
TTOCTOSTHHBIX ).

[Ipu cheMKe pek HUBEIHUPHEIC 3HAKH YCTAaHABIUBAIOT Yepe3 Kax-
oele 3 KM. 3HaKM Ha MECTHOCTH 3aKJIAIbIBAIOTCA C yYETOM HeE
TOJIBKO UX XOPOILEH COXPaHHOCTU M YCTOWYMBOCTH, HO M YA0OCTBa
HCTIOJIb30BaHUs uX pu Tornorpado-reoie3nIecKux,
U3BICKATENbCKUX U CTPOUTENIBHBIX paboTax.

[lpn BBHIONHEHMH TOMOTPA)UUECKHX CBEMOK B pailoHax
pa3BeIKH MECTOPOXKACHUI IOJE3HBIX HCKOMAeMBIX HE00XOIUMO
TPUTOHOMETPUYCCKUM  HUBCIHUPOBAHHEM WA  TEXHUYCCKUM
HUBEJIMPOBAHUEM OIPEICIATh BBICOTHI YCTOCB CKBaXKWH, IIyp(doB,
IITOJICH, a TAKXKE IPYTHX TOPHBIX BEIPAOOTOK.

I[Ipu co3maHWM BBICOTHBIX CETEH Ha palOHBI, CHUMAaeMEIC
CTepeO-TONOrpapUISCKAM METOIOM, PACCTOSHUS MEXIY pPIIaMu
BBICOTHBIX OIIO3HAKOB W MEXAY OIMO3HAKaMU B PAAAX JOJDKHEI
YAOBIETBOPATH TpeOOBaHUAM, yKa3aHHBIM B TaOn. 2. HuBenupHbie
XOJIBI TOJIKHBI MTPOKJIaABIBATHCS MapaJUIeIbHO paMKaM TPAaIeIui.

IIpu co3manmnm Tomorpadudeckux miaHoB macmrabda 1 : 2000 ¢
ceueHneM penbeda udepe3d 0,25 M wiau mpu co3maHUM MHUQPOBBIX
penbedHBIX KapT BEICOTHBIE TOYKH ONPENENIIOT OAHUM H3 CIEIYIO-
MIUX BapHaHTOB: HUBEIMPOBAHUEM IUIOMIAN 1O KBagpaTam, CTOPO-
HBI KOTOPBIX JOJDKHBI OBITH paBHbI 20 i 40 M; HAOOPOM MHUKETOB



TOPU3OHTAIBHEIM JIydyoM dYepe3 20 M; TIPOJOXKEHHEM XOZOB
TEXHHUYECKOTO HUBEJIMPOBAHHUS BJIOJIb MEXMapHIPYTHBIX
NepeKphITUil, paccTossHue Mexay xogamu 400—450 M.

Tabmmma 2

Ceuenue penbeda, M PaccrosiHue, KM

MEKIY psAiaMU BBICOTHBIX B psax MEXIy

OITO3HAKOB

BBICOTHBIMHU OITO3HAKaAMM

05
1,0

0,5—1,0

Macmra6 1 : 5000
2,0—25
3,0—3,5

Macmra6 1 : 2000
2,0-25

08
1,3—15

1,0

1.2. TIOCTPOEHME U PA3BUTHE HUBEJIMPHBIX CETEN
B T'OPOJAX, ITOCEJIKAX 1 ITPU ITPOMBIIIIJIEHHOM
CTPOUTEJIBCTBE

Hugenupnble ceTH, co3maBaeMble B TOpojax, MOCEIKax U MpH
MIPOMBIIIJIEHHOM CTPOUTENBCTBE, TaK ke KaK U MPHU TOCyIapCTBEH-
HOM HUBEIMPOBAHHH, NeNATCS Ha deTsipe kimacca — |, IL 1T u IV.
TpeboBanmss K METOOWKE HAOMIOACHWH Ha  CTaHOUH, K
WHCTPYMEHTaM M JOIyCKaM T€ K€, YTO U NPHU TOCYAapCTBEHHOM
HUBEJMPOBAHUU COOTBETCTBYIOIIMX KiaccoB. OTJIMYME COCTOMT
TOJIBKO B JOIYCTHUMBIX JIMHAX XOJOB M B YacCTOTE 3aKpEIUICHUH
HUBEJIMPHBIX JUHUM 3HAKaAMHU.

HuBenupHas ceTh ropoja J0JKHAa 0OeCIeYUBATH BCE MOTPEO-
HOCTHU TOPOJCKOI0 XO3SIIICTBA U CTPOUTEILCTBA B BbICOTax. IIpeBsI-
IeHusT MeXAy HaumboJee ymaaeHHBIMU JpYr OT Jpyra TOYKaMu
HUBEJIMPHOW CETH JOJDKHBI ONPEAENSATHCS C TOTPENIHOCTSIMH He
6omee +2—3 cMm.

B Mockse, JleHunrpane u B psje Ipyrux OOJNBIIUX TOPOIOB
CCCP, miomaay KOTOPBIX 3HAUYUTEeIbHO Oobmie 500 KB. KM, co3na-
HbI HUBEJUpPHbIE ceTu | kiacca.

CxeMbl IOCTPOEHUS CeTEH Pa3NUYHBL: 3TO WIH CHCTEMA MOJIUIO-
HOB, WA CUCTEMa XOJOB B 3aBUCUMOCTH OT OUEpPTaHUs TOPOACKUX
TEPPUTOPUH.

B roponax c¢ miomaneio 50—500 kB. KM CO3JAI0TCSI CETH WITH
MIPOKJIa/IBIBAIOTCSL CUCTEeMbI JTMHUI HuBenupoBaHus Il kiacca, a 3a-
teM — siuHuu I u IV knaccos.

Husenupusie nunum Il knacca A0MKHBI TOKPHIBATH BCIO TEPPHU-
TOPHUIO FOpOJia, KaK 3aCTPOEHHYI0, TaK U He3aCTpoeHHY0. Paccrost-



HUSL MEXAY Y3JI0BBIMH TOUKaMU U JuHUAMU B cetu Il kmacca He
JOJDKHBI IpeBbIIaTh 15 kM Ha 3acTpoeHHOM u 20 kM Ha
HE3aCTPOGHHOW  TEppUTOpPUM, a  HEPUMETPhl  IOJIMIOHOB
cootBeTcTBeHHO — 50 m 80 kM. HuBenupHble 3Haku Ha JuHUAX 11
KJIacca 3aKJIaJIbIBAIOT HE peXe YeM depe3 2 KM Ha 3aCTPOCHHBIX H 3
KM Ha HE3aCTPOCHHBIX TEppUTOpUAX. lIpenmouyTeHne OTHAIOT
CTeHHBIM 3HakaMm. CTemHble 3HAaKH 3aKJAaIBIBAIOT B IPOYHEIE
KaMeHHble, OETOHHBIE M KEeJIe300€TOHHBIE 3JaHUSI U
COOpYXEHHUS, TOCTPOCHHBIE HE MEHBIIE YeM 3a TPU ToJaa A0
3aKjIaIKl HUBEJIUPHOTO 3HaKa.

B He6op1IMX ropoiax miomaabsko ot 25 1o 50 KB. KM co3aeTcs
HuBenupHas ceThb Il kiacca, a miomanpo MeHbIe 25 KB. KM —
TOJIBKO HMBeEJMpHas ceTh [V kiacca. [Ipu cbemke TeppuTOpHUM IJI0-
manpto ot 1,0 10 2,5 KB. KM BBICOTHas CeThb CTPOUTCS B BHJIE
CHCTEMBI

XOJIOB TEXHHYECKOTO HHBEIHPOBAHMS, ONHPAIOMINXCS Ha
pereps! HUBEIHPOBaHUS [V 1 BBICIINX KIaCCOB.

JnuHbl ocHOBHBIX JIWHUM HUBenupoBaHus 1l knacca He AOIKHBL
npeBblaTh 10 KM MEX1y Y3J0BBIMA TOUYKaMHU Ha 3aCTPOEHHBIX U 15
KM Ha HE3aCTPOCHHBIX TePPUTOPHIX.

Buyrpu HuBemupasix momuroHos Il u |11 xraccoB mpoxmansr-
BatoTcsi JuHMM crymenus |11 kmacca. DT JIMHUM JOJDKHBL 00-
Pa30BBIBATh MOJIUTOHEI C IEPUMETPOM OKOJIO 15 KM Ha 3aCTpOCHHOM
YacTH ropojia U 25 KM — Ha He3aCTPOCHHON TePPUTOPHH.

OcuoBuble nuHuM ||| kmacca mpoknaapiBaioTcs B MPSIMOM U
00paTHOM HalpaBJICHUSIX.
Jlvunnum crymienus HuBenuposanus | | | kmacca mpoxiageiBatoTcs

TONBKO B OJHOM HANpaBlIeHHH. Bce  OCTagbHBIC JOMYCKH
rOCYIapCTBEHHOTO HUBEIHPOBAHHS TOJDKHBI COOTIOIATHCS.

Jluann wuBemupoBanus | Il kmacca, kak mpaBmIIO, MpOKIa-
JBIBAIOTCS MAPAUICNBHO IPYr IPYry M JOJDKHBI OBITH CBSI3aHBI
MeXIy coOOl X0AaMH He pexe YeM depes 5 KM Ha 3aCTPOCHHBIX U 8
KM — Ha HE3aCTPOSHHBIX TEPPHUTOPHAX. PacrosioxeHne OCHOBHBIX

JUHUAN ¥ TUHUNA crymeHus HuBenuposanus | || xracca mokazaHo Ha
puc. 1.
HuBenmupnple 3Hakm ©Ha JuHEsaXx Il w1V kmaccos

3aKJIaJbIBAIOTCS Ha YIMIAX M MOpoe3JaxX LEHTPAJbHOW YacTH
HACEJICHHOTO MyHKTa He pexe yeMm depe3 200—300 M, Ha okpamHax
" B ¢1a00 3aCTPOCHHOW YacTH TOPOAa PACCTOSHHE MEXKIY 3HAKAMHU



MOXHO yBenuuuBaTh 10 800 M; Ha HE3aCTPOCHHOM TEPPUTOPUU
3HaKM 3akyiajpiBatoTcs uepes 0,5—2,0 kM. B kauecTBe HUBETUPHBIX
3HaKOB B OCHOBHOM IMPUMEHSIOT CTEHHBIE penephl.

JnwHbl HUBENWPHBIX JauHWUK |V Kiacca He MOJKHBI
MPEeBHIIIATh MEXJAY HYyHKTaMH BBICIIHX KJIAacCOB 2 KM Ha
3aCTPOCHHBIX U 4 KM Ha HE3aCTPOCHHBIX TEPPUTOPHSX, & MEKIY
Y3JIOBBIMH TOYKAMH — COOTBETCTBEHHO | U 2 KM.

Yenolivie  ofosHayeHUs :
e NUHUT HUERLPOOTHER 1 KODECQ
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Macmrra6 1: 100 000

Puc. 1. Cxema nocrpoeHusi HUBEJIUPHOH ceTH ropoja.

[lepuMeTphI TOTUTOHOB B TAKUX CETSAX HE JOJDKHBI IPEBHIIIATH
8 KM Ha 3acTpoeHHOH W 12 KM Ha HE3aCTPOCHHOM TEPPUTOPUHU
00BeKTA.

OmnpeneneHre BBICOT MMyHKTOB CHEMOYHOTO 0OOCHOBaHUS IIPOU3-
BOAAT TEXHHUYCCKUM WM TPUTOHOMETPUICCKHM HHUBEIUPOBAHHECM.
Jomycku u TpeOoBaHUS K HUBEIUPOBAHUIO T€ K€, YTO U MPH TOCY-
JIApCTBEHHOM HHMBEJIMPOBAHUHU.

IIpenenpHas HEBsA3Ka XOJa TEXHWYECKOTO HHUBEIUPOBAHHS HE
JIOJDKHA TIPEBBINIATH: +50VL MM win ilO\/n, MM, Tae L — mnmna
X0JIa WJIM TIEPUMETP TIOJUTOHA B KHJIOMETpaxX, N — YHCIIO CTaHITHHA
B XOJI€ WJIU TIOJUTOHE.



Iocnenuss Gpopmyna npuMEHSIETCS B TOM cliydae, KOTAa YHCI0
cra”Hiuii Ha 1 kM xoxa OoJiblie 25.

IIpenenpHas HEBS3Ka TPUTOHOMETPHUYCCKOTO HUBEIUPOBAHHUS
BBIYHCIIACTCS 10 (popmyIie

+ 0,045 Vn M, (1.1)

IJI€ S — CPEeIHsis JJIMHA JMHUM B COTHAX METPOB, S=[S;]/n ;

N — YUCIIO JTMHUH B XOJI€ WM MTOJIUTOHE.

HuBenupHble ceTH TOPOJOB W NPOMBIIUICHHBIX OOBEKTOB
JNOJDKHBI OBITH  00S3aTENFHO TIPHBS3aHBI K TOCYNApCTBEHHOM
HUBEJIUPHON ceTH. s 5TOro B MECTHYIO Ce€Tb HEOOXOIMMO
BKIIIOUUTh HE MEHee JBYX 3HAKOB, HWMEIOUIUX BBICOTHI U3
rOCyapCTBEHHOTO HUBEIUpoBaHus. Eciiu ke B paiioHe paboT HEeT
3HAKOB TOCYJIapCTBEHHOTO HHBEIUPOBAHMS, TO JUIS TOJY4YCHUS
HCXOJTHBIX TAHHBIX MPOKJIABIBAIOT CIICIIHAILHBINA HUBEIUPHBIN X0/,
KOTOpBI  CBSI3BIBAET MECTHYI0 CE€Th C  TOCYAapCTBEHHOM
HUBEJIHPHOH ceThio. BrIOOp HCXOMHOTO pemepa JOIDKEH OBITH
corjacoBaH C TeppuTopuaibHOM uHcneknued [ocreonanzopa
I'YT'K.

Ecimm BBICOTHI 3HAKOB TOCYJapCTBCHHOTO HHUBEIHPOBAHUS, TPH-
HATHIE 32 UCXOIHBIC NI TOPOACKON HUBEIHUPHOM CETH, BCIEACTBUE
HOBOTO YpaBHUBAHHS IIOCJIE TOBTOPHBIX HM3MEPCHHU WM TOCIE
MIPUBSI3KN K TOCYAAPCTBEHHOW HUBEJIMPHOMN CETH MOJIYUWIN APYyTre
3HAUEHUsS BBICOT, TO HA4yall0 CYETa BHICOT B TOPOJE HE U3MEHSIOT,
HO COCTaBIISIIOT JIOTIOJIHUTENIBHBIN KaTajor, B KOTOPOM TPHUBOMSAT
HOBBIE€ BBICOTHI 3HAKOB CETH rOpojia CTapiIuX KiaccoB. Mi3MeHeHue
BBICOT MCXOJIHBIX 3HAKOB BBI3bIBAET MyTaHUILY, TaK KaK HE BCerna
W3BECTHO, B KaKOW CHCTEME JaHa BBICOTA TOW WM WHOW TOYKH
3EMHOM TOBEPXHOCTH.

H3MeHeHrne CHCTEMBI BBICOT MOXKET OBITH MPOU3BEIICHO TOJBKO
10 COTJIACOBAHHIO C OpraHaMu [ 0CcymapCTBEHHOTO Te0Ie3NIEeCKOTO

Haa30pa.
Ipu peKOHCTPYKLUMH HUBEIUPHOH CETH TOPO/Ia, HAIPUMED, SCITH
B HAaceJICHHOM ITyHKTe Oblia ceTh Toibko | |1 kmacca, a co3maercs

HOBas HUBenHupHas ceTh || Kimacca, Hauano cyera BBHICOT TaKKe HE
MCHAIOT W HMCIOJIB3YIOT CTapbI€ HCXOIHBIC PEIICPHI. HOI[O6HBIM
00pa3oM HOCTYHAIOT, €CJIM IPOJIOKEHO MHOTO HOBBIX HHUBEIHPHBIX
muauH. [TosToMy HE0OXOIUMO yIEemsITh 0c000€ BHHUMAaHUE BBHIOOPY
3HAKOB, KOTOPBIE NMPHUHUMAIOTCS 332 HCXOJHBIE, W CIEAWUTH 3a UX
COXpPaHHOCTBIO. VICXO/IHBIC 3HAKU JOJDKHBI HAXOJIUTHCS B KPYITHBIX



YCTOMUUBBIX 30aHUAX U COOPYKEHHUSIX, COXPAHHOCTb KOTOPBIX
rapaHTUpyeTcssT Ha MHOrHe Troabl. MOryT HCHOIb30BaThCS B
KauecTBe HCXOMHBIX u (yHnaMeHTaIbHbIE pernepsl
TOCYapCTBEHHOTO HUBEIMPOBAHUS, HO HEOOXOIMMO, 4TOOBI ObLIa
obecriedeHa X COXPAaHHOCTh BO BpeMeHH. MecTa 3aKiIajKé TaKuX
3HAKOB BBIOMPAIOT COBMECTHO C [ JTaBHBIM apXHTEKTOPOM TOPOA.

IIpu pa3BuTuU B ropojiax HUBEIUPHBIX CETEH CTapIIero Kiacca
HE00X0IMMO, YTOOBI HE MEHEe YeM OJHA JIMHUS MPOXOAMiIa depes
Te padOHBI TOpOAa, TOe HMMEIOTCH (QyHIaMEHTalbHBIC 3TaHUST W3
KUpIUYa WIK Keie300eToHa (B IeIsX 00ecredeHus JUINTEIbHON
COXPaHHOCTH HUBEJIUPHBIX 3HAKOB).

IIpu BBINOTHEHUU CHEMOUYHBIX PabOT B paifoHaX KPYMHBIX TOPO-
J0B, 'OC u npyrux KpynHBIX YHHKAJIbHBIX COOPY)KEHHM, pacnoio-
JKEHHBIX B 30HAaX C CEMCMHUYHOCTBIO 7—9 0allIoB, JKelaTelIbHO
OJTHOBPEMEHHO C CO3/laHHEM CETH BBICOTHOTO CBHEMOYHOTO
000CHOBaHHUS CO3/1aBaTh HUBEJINPHBIC ceTH JUTS
MUKPOCEHCMOpaHOHUPOBAHMSA, [UII BBIABICHHS COBPEMEHHBIX
BEPTHKAJIHHBIX ABIDKCHHUH 36MHON KOPHI M JEHCTBYIOMNX Pa3IOMOB.
CIucok TOpomOB M paliOHOB, TAE OSTH pPadOTHI JKEIATEIHHO
coBMemats, ykazan B CHull I1-A.12—69.

BricoTHast ceTh Topoja WM MPOMBIILICHHOTO 00BEKTa B 3TOM
cllydae JOJDKHA COCTOSITh KaK MMHHMYM M3 YEThIpeX IIOJHMIOHOB
HuBenupoBanua || kmacca ¢ mepumerpamu mo 15 kM. Hemssku
9TUX TOJUTOHOB HE JOJKHBI TPEBBINIATh £3 MM \/L, rome L —
MepUMETp MOJINTOHA WM AJTMHA CEKIHH B KM.

HusenupoBanue B paiioHax CylecTByrOmux u crposmuxcs ['9C
BEITIOJTHSCTCST IO TporpamMe HuBenmupoBanus | kmacca. Hesizku
TTOJTUTOHOB WM OTACIBHBIX JIMHUA HE JOJDKHEI OBITH Ooyiee £2 MM
L.

Ha Bcex HUBENMpPHBIX JUHHUSX 3HAKH 3aKJIAJBIBAIOTCS HE PEkKe
yeM depe3 1 kM, BONM3U MPEAoIaracMbIX pa3iIOMOB 36MHOHW KOPHI
— yame (gepe3 200—300 m). Ha xaxmoit cropoHe paszmoma
JIOJDKHO OBITH HE MEHee JIByX 3HaKoB. lIpu co3maHMM BBICOTHBIX
ceTeil B pailoHax, re BBINOIHIETCS MUKPOCEHCMOpPaliOHUPOBAHUE,
CleyeT PYKOBOACTBOBAThCS "VIHCTpyKIMEH IO CeHCMHYECKOMY
MUKpPOpaHOHUPOBAHUIO" .



1.3. PACYHET OXUJAEMBIX HOFPFMHOCTEﬁ BBICOT
PEINEPOB CBbEMOYHOMU CETHU

Ilocme  cocraBmeHWs  TpPOEKTa  CO3JaHHMSA  BBICOTHOTO
obocHOBaHusT Tonorpaduyeckoli ChbeMKHM HEOOXOAMMO HalTH W
CPaBHUTb OXKHJAE€MbI€ CpeJHHE KBaJpaTUUECKUE IOrPEIIHOCTH C
JONYCTUMBIMH HauOoJjee YNAICHHBIX TOYEK CETH OT HCXOIHBIX.
CrnyuvaiiHble cpeHHE KBaJpaTUUECKUE MOIPEIIHOCTH TOUYEK MOXKHO
HaWTH pa3HBIMH criocob0amu. PaccMOTpuM 7Ba CaMBIX HPOCTHIX
crocoba.

IepBrrit crocod crnexyer MpUMEHSTH, KOT/Ia B pailoHe padoT
HMMeEETCs TycTasi CeTh rocyaapcrseHHoro nusenuposanus 11, 11 u IV
KIJIaCCOB, BTOPOH, KOTIa B palioHe paboT mMeeTcs Bcero 1—2 3Haka
TOCYAAapCTBEHHOTO HHBEJIMPOBAHUS WM BCS BBICOTHAas OCHOBA

CBEMKH CO3J]a€TCSl 3aHOBO OT OJHOTO periepa, MPHHSATOrO 3a HC-
XOIHBIH.
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Puc. 2. BorunciieHue ciy4ailHbIX MOIPELIHOCTEN Y3/10BBIX TOUEK
HuBesupHoii cetu IIT u IV kiaaccoB U TeXHHYECKOr0 HUBEJIMPOBaHMS.

B nepBoMm ciyuyae MOrpenIHOCTH Y3JIOBBIX TOYEK BHOBb CO3/1a-
BaeMOH CETH MPOIIe BCEr0 HaMTH MO CIOCO0Y IOCIeI0BaTEIbHBIX
npubmmkenuil. CHagama HaXOIAT TOTPEIIHOCTH Y3JIOBBIX TOUYCK,
00pa30BaHHBIX HOBBIMHM JIMHUSMHM HHUBEIHPOBAHMS CTaplIEro
Kjacca, a 3aTeM — JIMHMSAMH MIQIIMX KJIaccoB (puc. 2) 1o
(dopmynam:



mZ' = m;:cx + miona, (1.2)
T

= — 1.3
m=V ;. (1.9

pr=pitpitpit., (1.4)

rae M;, m,., —cpenHue KBaJpaTHueCKue MOTPEIIHOCTH Y3TIOBBIX
U UCXOIHBIX TOYEK; Pj — BEC Y3JIOBOM TOUKH; P’; —BEC Y3JI0BOI
TOYKM M3 OTHEJIBHBIX JHMHMM; M; — ciydailHas cpeaHss
KBaJlpaTUIecKas MOTPEIIHOCTh OTIENFHOTO HHUBEIHPHOTO XOHa C
YYeTOM TOTPEITHOCTEH NCXOIHBIX PETIePOB.
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Puc. 3. Beruucienue JJMH YKBHBAJCHTHBIX JIHHUIA.

IIpu pacuerax 3HaU€HUsI CPEJHUX KBAaIPATHUYECKUX IMOTPELIHO-
CTEll HMCXOOHBIX TOYEK MPUHUMAIOT paBHbIMH +30 MM, 3Hau€HUS
CpPEeIHUX KBaJpaTHUECKHUX MOrpeurHocTed Ha | KM XoJa COOTBETCT-
BeHHO npu HuBenupoBanuu III, IV krnaccoB u TexHuueckoro HuBe-
nmupoBaHUI—=S, £10 1 £25 MM/KM.

B ciyuae, ecnu crynieHne Mpou3BOIUTCS MPOJIOKEHUEM OTAEIh-
HBIX JIMHUN MEXy MyHKTaMH CTapIIero KJacca, MOTPENTHOCTh JIT0-
001 TOYKH HAXOJAT 1O hopMyJIIe

m2e, LRk
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rzie | — cily4aiiHasi CpeiHsisl KBaJpaTH4yecKas MOrpeIrHOCTh Ha
1 xM xona;

k — HauMeHbIllee pacCTOSHHE OT ONPEACIAEMOW TOYKH [0
OJTHOM M3 MCXOIHBIX B KM; L — JJIHA HUBETUPHOTO X0/ B KM.

Ipu k ="/, bopmyna npurnMaet Bu:

: 2 2 °*

BoluncieHHble TOTPENIHOCTH Y3JOBBIX ToueK M, HE IOIKHEI
MpeBHIIAaTh 62,5 MM mipu ceueHnu penbeda uepe3 0,25 u 0,5 M u
125, 250 m 625 MM COOTBETCTBEHHO IIpH ce4eHUH penbeda 1,2 u 5
M.

Bo BTOpOM cityyae, xorya B paiioHe pabOT MPEJCTOUT CTPOUTH
CIUIOIIHYIO CETh, IOIPEIIHOCTD MPOILIE HAXOAUTH CIIOCOOOM YKBHUBA-
JICHTHOM 3aMeHbl, Takas CeTb MOXET COCTOSTh U3 HECKOJIBKUX
MOJIMTOHOB OJHOTO WJIM HECKOJbKUX KiaccoB (puc. 3). B cern,
COCTOSIILIEH M3 YETHIPEX IOJUTOHOB, JUIMHA JKBHUBAJICHTHOTO XOZa
L, paBHa 1,5 |, rme | — mmmHa X01a MEXIy COCEAHHMH Y3JIOBBIMH
ToYkaMu. B ceTn M3 9 MOJIMIOHOB [UIMHA 3KBHBAJIECHTHOTO XOJa
pasna 1,86 | u B cetu u3 25 nonuronoB — 2,39 |. Tlonb3ysice 3TuMuU
JaHHBIMHM, MOJKHO JIETKO HaWTH, KaKMM [OJDKHO OBITH cpenHee
paccTosHHE B CETH MEXIy Y3JIOBBIMH TOYKaMH, W YCTAHOBUTS,
YIOBJICTBOPSICT JIM CETh TPEOOBAHUSIM TOMOTPAYUICCKUX CHEMOK.

Jlia HaxokAeHus morpemHocTH M; B 3TOM ciiyyae MoJb3yroTcs
dbopmyoit

M? = mﬁcx + 7*Loxa. (1.8)

Ha puc. 4 moka3aHa ceTh, cCO3JaHHAs Ha OOBEKTE ILIOLIA/BIO
okono 1000 kB. kM ¢ ceueHueM penbeda depe3 1 M. [lo rpanunam
yJacTKa ChEMKH I0 paMKkaM Tparernuu Mmacimraba 1 : 100 000
JIOCTaTOYHO MPOJIOKUTH TMHUM HUBenupoBanus 11 kmacca. Buytpu
nojauroHa HusenupoBaHus Il kiacca NpoOKIanBIBAIOTCS JMHUH
HUBEIHpOBaHMs [V Kilacca M TEXHHYECKOTO HUBEJIMPOBAHUSL.
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Puc. 4. Cxema HUBeJIHMPHOI ceTH HAa 00beKTe MI0MAABI0 0K0J10 1000 kKM~



T'1aBa 2
MPOEKTUPOBAHUE, PEKOTT'HOCIHUPOBKA U
3AKPEILIEHUE HUBEJUPHBIX CETEN

2.1. IPOEKTUPOBAHUE 11 PEKOTHOCLIUPOBKA
HUBEJIMPHBIX CETEN

TexHn4eckuil MPOEKT Ui BBINOJHEHUs KPYIHOMacIITaOHOM
CBHEMKH COCTaBJIIETCS B COOTBETCTBUH ¢ "MHCTpyKIMel o mopsake
COCTaBJICHUSI TEXHMYECKHX IIPOEKTOB M CMET Ha IPOU3BOJACTBO
0011erocy JapcTBEHHBIX TONOrpado-reoIe3nYeckux padoT” n3nanus
1967 1.

TexHnvecknii MPOEKT SIBISETCS TEM HCXOJHBIM ITOKYMEHTOM,
I7le  yCTaHABJIMBACTCS  Ha3HAaueHHEe  paboT,  ONpeAeNIIIOTCS
TEXHUYECKUE YCJIOBHS, TEXHOJIOTHS, KAUE€CTBO BBITIOIIHEHHUSI PadoOT,
pa3pabaThIBalOTCS OPraHU3ALUOHHO-TEXHHYECKUE MEPOTIPHATHS 110
TEXHUKE O€30MacHOCTH W OXpaHe TpyAa, pPaCCUUTHIBAIOTCS
MaTepHaJbHbBIE U TPYIOBBIE PECYPCHI.

TexHuueckuii MPOEKT Ha INPOU3BOJCTBO PabOT IO Pa3BUTHIO
HHUBEJINPHBIX ceTeil Ha 00beKTe ChbeMKH JI0JI’KEH BXOAUTH COCTABHOM
4acThl0 B OOMIMIM TNPOEKT IO CO3JaHMIO0 IUIAHOBBIX M BBICOTHBIX
ceTel, CheMOYHOr0 OOOCHOBAHUS U CHEMOYHBIX Pa0OT HAa ITOM
00BeKTe.

Tak Kak Tpu pa3BUTUM TEOAE3WYECKOTO W CHEMOYHOTO
000CHOBaHMS BCE IUIAHOBBIC IYHKTHI JIOJDKHBI MMETHh BBICOTHBIC
OTMETKH, TO BHa4ajJe CIEAyeT NPOECKTUPOBAThH IUIAHOBHIE CETH, a
3aTeM BBICOTHBIE C TaKHMM pPacyeTOM, YTOOBI MO BO3MOXHOCTH BCE
IUITAHOBBIC IIYHKTHI OBUIM BKJIIOYEHBI B BBICOTHYIO ceTb. llpu
Pa3sBUTHM IUIAHOBBIX CETEH METOJOM IOJMTOHOMETPHUH CIEIyeT
JIMHUW HUBEJHPOBAHUS COBMEIATH C XOJAaMH ITOJINTOHOMETPHUH.

Pabota 1O cOCTaBIEHHIO TIPOEKTAa HHBEIHPHBIX CETEH
BBITOJIHSACTCS B TAKOW TIOCIIE0BATEIFHOCTH:

I. COop, n3ydeHue u cucTeMaTH3aIMs CBEACHUI 1 MaTepHaIOB O
paHee BBIOJHEHHBIX HUBEIHPHBIX padoTax.

II. IToneBoe oOcieqoBanue paiioHa paboT.

II1. CocTaBnenue npoexra.

IV. PexorHocuupoBka 3alpO€KTUPOBAHHBIX JMHUNA HHUBEIUPO-
BaHMU.



I. ITpoexTUPOBaHUIO BBICOTHBIX I'€0JI€3UYECKUX CETEH MOJIKHBI
MIPEALIECTBOBATE COOp M aHalM3 CBEJCHUI M MaTepHajoB OTHOCS-
LIMXCsl KO BCEM paHee BBIIIOJIHEHHBIM paboTaM 0 Pa3BUTHIO BBICOT-
HOW OCHOBBI Ha OOBEKTE CHEMKH. OTH MOaHHBIE MOIYy4YalOT B
TEpPUTOPUATILHBIX HHCIIEKIUSIX | 0Cy1apcTBEHHOTO T€0JE3MIECKOTO
Ha/[30pa WIN OPraHU3anusIX, TPOU3BOANBIINX HUBEIUPHBIEC PaOOTHI

CBemeHNsA O TOPOACKHX HHUBEIHMPHBIX CETSIX IIOJNy4arOT B
Te0/1e3NUECKOH Ciryk0e YIIpaBiIeHHs TOPOJCKOTO apXUTEKTOPA.

B uncno yka3aHHBIX CBENCHHI JOIDKHBI BXOAWTH: Ha3BaHUE H
KJIacC JTMHUH, T0Jl UCTIONIHEHNs, Ha3BaHUE OpraHU3allui, BBIIIOJHHB-
el HUBEJIMPOBAHUE, CXEMbl JIMHUH, KapThl HauboJee KpPYyIHOIro
Macmitaba ¢ HaHECEHHBIM Ha HHMX PacIlOj0XEHHEM perepoB (Win
BBIKOITUPOBKHU C 3TUX KapT), ONUCAHUE MECTOIMOJIOXKEHHUS U KPOKH
penepoB, TUIBI PENEpPOB C YKa3zaHWEM IIIyOWHBI MX 3aKIaJKH, THII
Hapy»HOTO 0(OPMIICHUS U JIP.

Paiion mpencrosimux paboT JOMKEH OBITH M3YyUeH IO KapTam
HanboJee KpymHOTro Maciiraba, o a3poCHUMKaM, a TaKXKe I10 JIUTe-
paTypHBIM M APYTMM HCTOYHHMKaM. [IpeaMeToM M3ydeHHs JOJDKHEI
ObITh  (pu3mMKO-Teorpadudeckue OCOOCHHOCTH paiioHa palor,
YCIOBUSI TPAHCIIOPTA,CBS3H, HACEICHHOCTD M T. 1.

II. TIpn HEZOCTATOYHOCTH ITHX CBEICHUU NOJHKHO OBITH IIPOBE-
JIEHO crenuaibHoe o0cleaoBaHue pailoHa paboT, B 3amady
KOTOPOTO ClIeAyeT BKIIOYaTh TakKe H3yYeHHE OCOOCHHOCTEH
TOPOJICKUX U TPOMBIIUICHHBIX TEPPUTOPUI, BXOISMIMX B OOBEKT
CbEMKHM UM HMEIOUIMX 3HAYeHHWE JUIi TOIOCHEMOYHBIX padoT
(xapakTep TIaHUPOBKHU TOPOJIOB, TUTIOB 3/IAHUHN U COOPYKEHUH U T.
I.), TOHCK pElepoB Ha paHee TIPOJIOKEHHBIX  JIMHUAX
HUBEJIMPOBAHMS U T. JI. YKa3aHHOE 00cIeJOBaHHE JOJKHO OTBEYAThH
TaKoKe 3aJladyaM MOCTPOCHHS TIJIAHOBBIX CETEH.

III. IIpoektupoBanue nunuil HuBenuposanus I, Il u IV knac-
COB BBINTONMHSIOT Ha Kaprax MacmTaboB 1:10 000—1:25000 u
KpYIHEe, Ha KOTOPBIE IPEBAPUTEILHO HAHOCAT IMYHKTHI paHee mpo-
JIOXKCHHBIX IUIAHOBBIX M BBICOTHBIX CETEH, a TakKe IyHKTHl BHOBb
3aMpOEKTUPOBAHHBIX IJIAHOBBIX CETEH.

[Ipu npoexkTHpoBaHUN JTUHUN HUBEIUPOBAHUS Ha BHETOPOICKUX
TEPPUTOPUSIX AOJDKHA OBITH NMPEAYCMOTPEHA 3aKiagKka MEXIy IIO-
CTOSIHHBIMH 3HAaKaMU BpeMEHHBIX pemnepoB uepe3 1,0—1,5 &,
IpefHa3HAYaeMbIX IJIs1 MCIOJIb30BAaHUS MX B KaueCTBE BBICOTHBIX
TOYEK NPU ChEMOYHBIX paboTax.



He3aBucumo ot rpaHuIl Cb€MOYHOTO y4acTKa, TUHUU HUBEIUPO-
BaHus [II kacca npoekTUpyIOT, Kak NpaBUIIo, B Mpejeaax NoIUroHa
Il xnacca, a nuHMM HuBenupoBaHus IV kiacca — B mpexaenax
nosurona III kmacca.

Pa3BuTre HUBEMUPHBIX CETEH HA TEPPUTOPHUSIX TOPOAOB, HOCEI-
KOB ¥  TPOMBIIIJIEHHOTO  CTPOUTENbCTBA  BBHIMOJIHSIOT B
COOTBETCTBHH C II. 1.2 HACTOAIIEro pyKOBOACTBA.

IIpu npumblkaHuK BHOBb NpoekTupyeMbix Junuil 11l u IV knac-
COB M TEXHWYECKOTO HHUBEIHPOBAHHA K CYIIECTBYIOUINM
HE0OX0/IMMO PYKOBOACTBOBATHCS CIEIYIOLINM:

1. Kaxnplii M3 KOHLIOB NPOEKTHPYEMOH JIMHUU JOJDKEH OBITh
IPUBS3aH K IIyHKTY paHee IMPOJIOKEHHOM BBICOTHOM CETU TOIO XK€
Wi OoJiee BBICOKOTO Kilacca.

2. Ilpu nmepecedyeHUH MPOEKTUPYEMOM JTHHUU C CYIIECTBYIOLIEH
JIMHUEW HUBEJIMPOBAHMUS JOJIKHA ObITh oOecrieueHa BEICOTHAsI CBS3b
MEXIy 00€MH JINHUSMH.

3. Cesp mnpoektupyembix JmHHE III m IV kmaccoB ¢
cymectBytomuMu JuHusMu I, 11, 1II u IV knaccoB BBIOMHSAIOT
IMyTeM BKIIOYCHHS OIHOTO perepa CYyNIECTBYIOIIEH JIMHUH.
[pusszka muawmit 111 u IV ximaccoB k GyHIaMEHTANBHBIM periepam
He paspemiaercs (C yKa3aHHOW LENBI0 MOTYT OBITH HCIOIB30BaHBI
KOHTPOJIbHBIE periepbl — "CIyTHUKH").

4. Bce penepbl (TPYHTOBBIE M CTEHHBIE) CYIIECTBYIOIIUX
HUBEIUPHBIX JIMHUH, pacloNoXeHHBIE BIONb IMPOEKTUPYEMOI
JIMHUH, BKIIIOYAIOTCSA B HEE WM NPUBS3BIBAIOTCS K HEH, €ClIM OHU
PacToNoXKeHBl B CTOPOHE OT JIMHUM B Ipefesiax 3 KM.

IIpu npoextupoBanuu auHuil HuBenuposanus 11, Il u IV knac-
COB M TEXHHYECKOTO HHMBEINPOBAHUS HEOOXOANMO INPEIBSBIATH K
PacIo0KEHHIO TPace 110 STHM JIMHUSAM CIIEAYIONINE TpeOOBaHMS:

a) TpacChl [IOJDKHBI pacIoyiaraTbCs 110 BO3MOXKHOCTH Ha
y4JacTKaX MECTHOCTH C HEeOOJBIIMMHU YKJIOHAMH; OHH HE IOJDKHBI
repeceKkaTh OBpParoB, PEK W NPYTMX MPENATCTBUI IUPUHOM Ooiee
200 M, B MCKIIOUHUTENBHBIX citydasx — Oonee 400 m. [Tpu Hamm4aun
Oosee MIMPOKUX BOAHBIX IMPEMATCTBHU CIEIyeT MCHOIB30BAThH IS
Mepeaayn BEICOT OCTPOBA M MEJH, a TAK)KE TaKoe BpeMs rofa, Koraa
YPOBEHb BOJbI B PEKaX MUHUMAJIbHBIH;

0) ciemyer MmO BO3MOXHOCTH HM30eraTh BbIOOpa Tpacc, mepece-
Karomux 00J0Ta, TOPYSHUKU U JPYrHe YIaCTKH C HEYCTOWIMBBIMU
TpyHTaMH; IpH HEN30€KHOCTH TaKOTO BHIOOpa HEOOXOANMO Ipeny-



cMmarpuBarh HanOojee OnaronpusTHOE BpeMs Uil HUBEIUPOBAHMS
(3uMOit — 1O Mep3JI0oMy IPYHTY, B KOHILE JIeTa, KOrja IT'PyHT HOA-
CBIXAaeT U T. 11.);

B) JIyYIIUMH TPACCaMH JAJsI HUBEIUPOBAHUSA SBILSIFOTCS TPYHTO-
BbIE, IIOCCEHHBIC, IIPOCENTOYHBIE JOPOTH, TPONBI M T. M. C
YCTOWYUBBIMHU CyXHMH IPYHTAaMHU;

T) B 3aJIECEHHOH MECTHOCTH TPACChl HUBEIMPOBAHUS CIEAYET
MIPOEKTUPOBATH C TAKUM pPacdeTOM, YTOOBI IPM HUBEIUPOBAHUU HE
BO3HHUKaJIa HEOOXOJUMOCTh B TOPYyOKax;

JI) Ha TEPPUTOPHUSIX TOPOJOB HUBEIHPHBIE TPACCHl CIEAyeT Ha-
MeyaTh BJOJb YJIMI C OTHOCHUTEIHHO HEOOJIBIIUM JIBHKEHHEM
TPAHCHOPTA U MEMIeX00B.

B pesynbrarte pa3zpaboTku IpoeKTa ceTeil HUBETUPOBAHUS T0JIK-
HBI OBITH TPEJICTABJICHBI CIEYIOIUe AaHHbIC JJIsI UCTIOIb30BAHMS
UX TPU COCTABJICHMM OOIIEro TEXHUYECKOTO IIpOeKTa Ha
TIPOM3BO/ICTBA T'€0IE3NIECKNX U CHEMOYHBIX padOT Ha 0OBEKTE:

1. CBemeHust 0 paHee HCIOJIHEHHBIX Ha TEPPUTOPHH OOBEKTa
paboTax IO CO3JaHHIO BBICOTHOM T'COAE3WYECKOW OCHOBBI C
yKa3aHHEM KOJHMYEecTBa W Kiacca JIMHHWH, KOJIMYECTBA WM THIIOB
3aJI0’)KEHHBIX PETIEPOB.

2. Kpatkne 000cHOBaHMS CXeMBI IOCTPOCHHUST BHOBB 3aIIPOCKTH-
POBaHHBIX BBICOTHBIX CeT€ll ¢ yKa3aHHEM HX KJIACCOB,
HNPOTSHKEHHOCTH JIMHUH, KOJIMYECTBA U TUIIOB 3HAKOB, MOJUIEkKAIIUX
3axsiazike. CXeMbl CBA3M HOBBIX JIMHUH € CYIIECTBYIOIIUMH.

3. IlpoekT BHOBb pa3BMBaEMbIX BBICOTHBIX CETeil Ha OOBEKTE,
cocraBiseTcs Ha kapTax MacmTaba 1 : 100 000 u xpynaee. Ha atux
KapTax JOJDKEH OBITh 3apaHee COCTaBJICH MPOEKT Pa3BUTHS IUIAHO-
BBIX CETeH.

IV. B 3agauy peKOrHoCUUPOBKH BHOBb MPOKJIAIbIBAEMBIX JTUHUI
HUBEJIMPOBAaHMS BXOJUT IIEPEHOC TPOEKTa BBICOTHBIX CETEH B
HaTypy ¢ KOPPEKTUPOBKOH €To 3a cueT OCOOEHHOCTEH MECTHOCTH.
Kpome Toro, mpu peKOrHoCIMPOBKE COOMPAIOT CBEACHHS U JaHHEIC,
KOTOpPBIE MOTYT HOCIY)KUTh JUISI YTOUHEHHS NIPOEKTa, OpraHU3aIIH
Y TIPOM3BOCTBA TOCIEAYIONINX paboT.

PacrnonoxeHne 3anpoeKTHPOBAHHBIX HUBEIUPHBIX TPACC MOXKET
OBITH U3MEHEHO, ECJIM OHO HE OTBEYACT IEPEUHCICHHBIM BBIIIE TPE-
GoBaHUAM.

PexorHocumpoBKy HAuMHAIOT € OOCJIEAOBaHUS COCTOSHHA
3alPOEKTUPOBAHHOIO IMPUMBIYHOTO IIYHKTa M IPOJODKAIOT B



HalpaBJICeHWH HAaMEYEeHHOH Tpacchl, n3y4as ee, a TaKkKe MecTa
3aKJIaJK{ 3alpPOCKTHPOBAHHBIX PENEPOB M PENEpOB IPEXKHUX
JIMHUHN, TOJJISKAIIINX BKIFOUYCHUIO B HOBYIO JIMHUIO WJIH MPUBS3KE K
HEH.

IIpu pospicke penepoB MNPEXKHUX JIMHUM  HUCIOJIB3YIOT
KpYITHOMACIITaOHbIE KapThl, KPOKH, OMHCAHUS, OMPOCHI MECTHBIX
JKUTENeH, BHENTHEEe 0POPMIICHHE ITyHKTOB.

[Momck pemepa mpeKpamaT U CIUTAIOT €T0 YTPaueHHBIM, €CIH
HCTIOJIb30BaHBI BCE CPEACTBA MOMCKA MIIH YCTAHOBJICHO pa3pylIeHUE
3HaKa (MU CTPOUTEJBHBIX, JJOPOXKHBIX U APYTHX paboTax) WiM 31a-
HUS, B KOTOPOM OH ObLI 3ayiokeH. [IpekpalieHue moucka IOJIKHO
6])1Tb CaHKIMOHUPOBAHO Ha MECTE pa60T Ha4YaJIbHUKOM NapTHUH,
KOTOPBIM COCTaBJISIETCS akT 00 yTparte pemnepa. B axTte mzmararorcs
CIIOCOOBI U CPEJICTBA IMOKCKA M MPUYMHBI yTPaThl 3HaKa (He HalilieH,
paspylieH u T. A.). AKT YTBEPXIAeTCs PYKOBOJIMTEIEM pPaboT u
nHcniekropom OTK.

BHOBE HaMewaeMBIe MeCTa pAacHOJOKEHUS 3HAKOB JOJDKHBI
OTBEYATh CIEAYIOMINM OCHOBHBIM TPESOOBAHSIM:

1. B 30HE Ce30HHOTO TPOMEP3aHUS YCIOBHUS ISl YCTOMIUBOCTH
TPYHTOBBIX pemlepoB HamOoyiee OJArONMPHATHBI HAa MECTHBIX
MOBBIMICHUSAX, 1O  BO3MOXXHOCTH, C  KPYIMHO3EPHHCTHIMHU
(mecyaHpIMH, CyNECYaHBIMM) TPYHTaMH U C TIyOHMHOH 3ajeraHus
TPYHTOBBIX BOJ He MeHee 3—4 M (ompeaensieMoi Wil 10 MECTHBIM
THJPOTEOJIOTHYECKUM JaHHBIM, WM OypeHueM 10 TiayOuHbl 4—5
M).

Crnenyet n3beraTh 3aKJIaJKd perepoB Ha y4yacTKax, Ije HalIo-
JAIOTCS KapCTOBBIC MPOBALHBIC BOPOHKH, OIIOJI3HEBBIC SBJICHUS, a
TaKXKe Ha yJacTKax, 3aTOIUIICMBIX BECCHHHMH BOJIAMU HIJIH PaCIiO-
JIOKCHHBIX B HEIIOCPEICTBCHHOMN ONM30CTH OT OeperoBoil KPOMKH,
KOTOpast MOKET Pa3MBIBAThCS U OCBHIIIATHCA.

B paifoHax MOABIDKHBIX IECKOB MECTa JUIA 3aKIAJKH PEIepOB
CIeyeT TPUYPOUYMBATH K 3aKPCIUICHHBIM  PAaCTUTEIHHOCTHIO
Me)K6apX8.HHI)IM TMMOHMKCHUAM, a TakKKEC K KpadM TaKbIpOB
(TTIMHUCTHIX IUIATO), MEHEE MOJIBEPIKEHHBIX YBIAKHEHHIO.

B ycnoBusix 3a005109€HHBIX TEPPUTOPHUH peTiepsl CIeNyeT 3aKia-
IBIBaTh HAa MECTHBIX IOBBIIMICHUSX, IJI€ YPOBEHb I'PYHTOBBIX BOJ
0OBIYHO TITy0Ke, a TPYHTHI MEHEE YBJIAKHEHBI.

B nensix obecrnieueHus JTUTENBHONR COXPaHHOCTH PETIEPOB MECTa
JUISL X 3aKJIaJKH CIIEeAyeT HaMedaTh BHE TEPPUTOPHIL, Ille B CKOPOM



BPEMEHM MOTYT IPOU3BOAUTHCS CTPOUTENbHBIE, JOPOKHBIE,
CeNIbCKOXO3SIMCTBEHHBIE U Jipyrue paboTsl. Ha 310 06cTOsATENHCTBO
JOIDKHO OBITh OOpameHo ocoboe BHUMaHHWE TP PasBUTHH
BBICOTHBIX CETEHl Ha MPUTOPOJHBIX U TPUIIOCEIKOBBIX TEPPUTOPHSIX.

ITpn HEOOXOANMOCTH 3aKIaJKH PETEpPOB Ha KPYIHBIX MaXOTHBIX
TUTOIIAAX MECTa 3aKJIaIKU CJIEAyeT MPUypOUNBATh K 000UYNHAM J0-
por, K onopam JHHHH 3JIeKTpoIepenadn, BO3AYIIHBIX JIUHUNA CBSI3H
1 K 3aIIUTHBIM JIECOTIOJIOCAM. 3aKJaJKa PEerepoB HEMOCPEACTBEHHO
Ha IalrHe He JOIyCKaeTCsl.

IIpy HEOOXOAMMOCTH MPOJIOKEHUS JIMHUHM HUBEJIHPOBAHMS
4yepe3 TeppUTOpPHUH, TAe BeleTcs 100blda He(TH, rasa, IpyHTOBBIX
BOJI U TBEPJBIX MCKOMAEMBIX (YrOJIbHBIX, PYIHBIX M Ap.), HOJDKEH
ObITh B MECTHBIX OpraHM3alUsIX, BEAYIIUX OSKCIUIyaTaluio
MECTOPOXKJCHUH, TONy4YeH KOHTYp IUIOIIAAH, B Ipejenax KOTOpoil
MPOUCXOJHUT BHIPaOOTKA MUCKOIAEMbIX. JTOT KOHTYP HAHOCHTCS Ha
KapTOCXEMy HHBEIHMPHBIX JIMHUI B IENSIX ydera B JalbHEHIIEM
BO3MOXKHOCTH OCEJaHMs PENepoB B IpeAenax KOHTypa 3a Cuer
OCaZIKl 3€MHOW TIOBEPXHOCTH, OOYCIOBIEHHOH BBIPaOOTKON
TMIOJIE3HBIX MCKOMaeMbIX. CKOPOCTh TAKOW OCaJKH MOXKET HOCTHUTaTh
HECKOJIbKUX CAHTHMETPOB B T'O/I.

2. B paiioHax MHOTOJETHEH MEp3J0Thl YCTOMYMBOCTH PENEPOB
MOXeT ObITh OOecrieueHa JIMIIb B TOM Cllydae, €CJIM HIKHSS 4acTh
3HaKa C SKOPEM paclojioKeHa B MHOTOJETHEMEp3Joi MopoJe,
UMEIoIell JOCTaTOYHO HM3KYI0 TEMIIEpaTypy, a cJeloBaTelbHo,
OONBIIYI0O MEXaHHYECKYIO IPOYHOCTh. Takue YCIOBHUS OOBIYHO
UMEIOT MECTO NIpU HeOOIbIIOW TIIyOMHE NPOTauBaHUS TPYHTOB,
XapaKTepHOH JUIS CEBEPHBIX M CEBEPO-BOCTOYHBIX CKIJIOHOB
BO3BBIIICHHOCTEH, JUI1 3aT€HEHHBIX, a TaKXe JUII ITOKPBITHIX
3HAYUTEIBHBIM MOXOBBIM WM TOP(SHBIM IIOKPOBOM Y4YacTKOB. B
TYHZPOBBIX paiilOHaX MHOTOJIETHEMEP3IIbIC TIOPOIBI, B BEPXHEM CII0E
JOCTaTOYHO TNPOYHBIE, YAacTO BCTPEUYAIOTCS HA ITOBBIICHHBIX
3JIEMEHTaxX penbeda, 3aHATHIX IATHUCTON TyHIpoH (TAe 3MMOH CHer
CAyBaeTcs, He MPEISITCTBYS IPOHUKHOBEHHUIO X0JIO/IA B TPYHT).

Tak kak AJs y4aCTKOB C MOIIHBIM CJIOEM MXa HJIH TOp(SIHUKA
XapakTepHa BBICOKAas JIbJIOHACHIIIEHHOCTh BEPXHETO CJIOSI MHOTO-
JIETHEMEP3II0i TOPO/bl, TO IPH HEOOXOIUMOCTH BBIOOpA IyHKTOB B
TaKUX YCIOBHUSX OCOOEHHO Ba)KHO IOJIHOE BOCCTAHOBJICHHE TOP(si-
HOTO MJIX MOXOBOT'O IIOKPOBA MOCJIE 3aKJIaIKU peTepa.



[Ipu BeIOOpE ITyHKTOB ciieayeT H30erarth y4acTKOB TaJIMKOB,
IOKHBIX CKJIOHOB BO3BBIIICHHOCTEH,  MECTHBIX  IOHMXXEHUH
(3amagus, "monoc ctoka” U T. A.), CTapbIX rapeil, rae MHOTOJICTHAS
Mep370Ta OOBIYHO 3aleracT Ha 3HAYMTENBHON TIIyOMHE M HMMeeT
HEeOOTBITYIO MEXaHUIECKYIO MPOYHOCTb. Penepsl,
MIpeAHa3HAYCHHBIC JUIA 3aKIaJKd B MHOTOJIETHEH Mep3loTe U
3aJ0’)KEHHBIE Ha YKAa3aHHBIX BBINIE YYacTKaX, dYalle BCETO HE
COXPAaHAIOT yCTOWYNBOCTD.

He cnexyer momyckarh Takxke 3aKIaiKy pernepoB HA MHOTOJET-
HUX Oyrpax my4eHus ("OynryHHsxax"), Ha y4acTKax ¢ MOp03000ii-
HBIMM ~ TpelIMHaMH (3allOJHEHHBIMH  JIBJJIOM), B  YCJIOBHSIX
HEerTyOooKoro (o0 3 M) 3ajieraHusi MOJ3EMHOTO JibJa, a TAaKXKe Ha
y4yacTKax HOJUTOHAIBHON TYH/IPHI.

3. Jlyqmmm BUJIOM TPYHTOB B 30HaX CE30HHOTO NPOMeEp3aHus, a
TaK)Ke MHOTOJISTHEH MEp3JIOThI SIBIISIFOTCS CKaJbHBIE HOPOJBI, K
KOTOpPBIM BCIOZy, TJI€ 3TO BO3MOXXHO, CIIEIyeT NPHypOUYHBATH 3a-
KIagKy pernepos. IIpu 3ToM ckaibHas mopoja JOoJDKHA OBITH AOCTa-
TOYHO MacCHUBHOM U MOHOJIUTHOM.

HyxHO y4YuTBIBaTH, YTO BCTpEYAIOIIMECS HWHOTIA Ha CKJIOHAX
BO3BBIIICHHOCTEH B 30HE MHOTOJETHEH MEP3JIOTHl CKaJbHbIC
KPYIHOTJIBIONCTBIE  MOPOABI  HEPEAKO TOJCTHIIAIOTCS  CHIIBHO
YBIQKHCHHBIMH ~ CYIJIMHHCTO-IIEOHHCTHIMM ~ TPYHTaMH,  He
obecrieynBalOMMU  cTabMIBHOCTE  TJbI0.  BooOme  cnexyer
u30berath BBIOOpA U 3aKJIaJKH PErepoB HEOONBIINX CKAIbHBIX
BBIXOJIOB (OCOOCHHO B 30HE MHOTOJETHECH MEP3JIOTHI), CCIIU HET
YBEPEHHOCTH, 4YTO OHH MOHOJUTHO CBSI3aHBI C  TJIYOOKO
MPOCTUpAIOIIEHCS CKaTbHOM MOPOAOH.

B ciywasx, korna ckajgpHas 1MOpoJia MOKPHITA CIOEM PBIXJIOTOo
TpYHTa, YCTAHABIMBAIOT TOJIIUHY 3TOTO CIIOS.

4. Ha TrOpoACKMX TEeppuUTOpUSIX B O00JacTH CE30HHOTO
npoMep3anus pH pa3BuTuH BeICOTHBIX ceteld I, 111 u IV kmaccoB u
TEXHUYECKOTO  HHUBEIMPOBAHMS  CIEOyeT, Kak  IpaBuIIo,
NPOEKTHPOBATh 3aKIJaJIKy CTEHHBIX DPENEpPOB B CTEHBI 3/aHUN U
COOPY>KEHHH, IOCTPOCHHBIX 10 3aKIaKH HE MeHee ueM 3a 7—~8 JieT
(mnst mueni HEBenupoBaHuA 1l kmacca) m 3—4 roma (i MUHUI
auenupoBanus [1I u IV kmaccos).

He cnenyer ucnonb3oBaTh JId 3aKIaJKU CTEHHBIX PENEPOB Ha
nmuuuax II u 11 knaccoB 3m1aHus, pacnonoKeHHbIE B HETIOCPECTBEH-
HOM OJIM30CTH OT )KEJIE3HOJOPOKHBIX ITyTEH.



CreHHBIE penepbl PeKOMEHAYETCsl 3aKiajblBaTh BOJIM3U mepe-
KPECTKOB YJIMII WJIK BOJIM3H cepeiMHbl KBapTanoB. CTEHHbIE perepsl
JIOJDKHBL pacrionaraTbesi Ha BbicoTe 0,4—0,6 M OT MOBEPXHOCTH
3eMJIH TaK, 9TOOBI BEICTYIIBI CTEH HE MEIIAIN yCTAHOBKE PEUKH.

Ha mecTe 3akimagku CTEHHOTO perepa COCTaBIAIOTCS IPU PEKo-
THOCITHPOBKE KPOKH, KPOME TOTO, COOTBETCTBYIOIIAs YacTh 3IaHUA
¢dotorpadupyercs 1 Ha (OTOCHHUMKE OTMEUACTCS KPYKKOM MECTO
3aKJIQJIKA 3HAKa, a TAaKXKe YKa3BbIBAIOTCSI PACCTOSHUS OT HETO JI0 TO-
BEPXHOCTH 3eMJIH 1 JI0 OrpKaiIero yria 30anus (B cM).

IIpu pa3Buruu B ropojax IJIAHOBBIX CETE METOIOM IIOJIUTOHO-
METPHUH CTEHHBIE perepbl MOTYT CIIY»KUTh OJJHOBPEMEHHO LIEHTpaMH
MOJMTOHOMETPUYECKHX XOJOB, YTO OJDKHO HaWTH OTpakeHUE B
OJTHOBPEMEHHO COCTaBJIIEMOM IPOEKTE CETEeHl MOJUTOHOMETPUH U
HUBEJIUPOBAHHUS.

I'pyHTOBBIE pemepsl Ha TOPOJICKUX TEPPUTOPHUSAX pasperraercs
3aKJIa/IBIBATh JINIIb HAa YYacTKaX, IAe HEeT HAJIC)KAIINX 3MAaHIHA IS
3aKJIQJIKF CTEHHBIX PETIepPOB, a TAaK)Ke B CTOPOHE OT YIHII (TIPEAIIoY-
TUTENbHEE BCETO B MapKaxX M APYTHX MECTaX C IPEBECHBIMU Hacaxk-
JICHUAMH). BBIOOp MeCT 3akiaIkd TPYHTOBBIX 3HAKOB B TOPOIax
JOJDKEH OBITh COTJIACOBAH C OPTaHM3AIUSAMHE, B BEICHHH KOTOPBIX
HAXOJATCS TTOA3EMHBIC KOMMYHHKAIIHH.

5. B 30He MHOrojeTHEH MEpP3/10Thl IPU 3aKPEIUICHUU JIMHUN
HuBenupoBanus II u III k;maccoB B ropojax HCIOJIB30BAHUE
CTEHHBIX PEINepoB JOMyCKaeTCsA JMIIb B CIy4asX, KOTJAA 3IaHHI
MOCTPOCHBI Ha CKaJIbHOM OCHOBAaHUH. JIMHUN HUBENUPOBaHUA CeTei
crymenus (IV kimacca M TEXHHYECKOTO HHUBEIHPOBAHMSA) MOTYT
3aKpEIUIATECS CTCHHBIMU 3HAKaMH, 3aJIOKCHHBIMH B 3JIaHUSIX CO
CBAafHBIM OCHOBaHMEM H TPOIyBaeMbIM TOAMONbeM. [lpm
YCTAaHOBJICHHH TIYOWHBI 3aKIaJKH TPYHTOBEIX pENEPOB B
TOPOJCKHX YCIOBUSAX CICAYyeT YYUTHIBATh, UYTO MOIIHOCTh
JESTEIBHOTO CIIOS B 3TUX YCIOBHSX MOXKET OBITH 3aMETHO OOJIBIIIEH,
4eM 3a mpeesiaMu Topoa.

6. Tak Kak MecTa pacCIOJOXKEHHUS PEHepoB IOJDKHBI OBITh
OMO3HAHBI HAa Aa’3pPOCHUMKAaX, TO MeCTa 3aKIaJKd HUX CJexyeT
NpUypOYNBaTh K HanOoJee XapakTepHBIM KOHTYPaM M OpHUEHTHpaM
MECTHOCTH, YTO OyJeT TaKke CIOoCOOCTBOBaTh WX OBICTpOMY
HaXOKACHHUIO B HATYpeE.

7. MecTta pacrnoJio>KeHUsT PeTnepoB MOJHKHBI 00ecIeduBaTh y100-
CTBO TPUBS3KH K HUM IIPH HUBCIUPOBAHHU.



B mpouecce peKOrHOCHMPOBKM HAa  OCHOBE  HM3Y4YCHHS
KOHKPETHBIX T'DYHTOBBIX, MEP3JIOTHBIX U JPYTHX YCJIOBHH
YCTaHaBJIMBAIOTCS THIBI pENepoB, MIyOMHA MX 3aKJIajJKd, BHA
HapyXHOTO o(hopMIICHUS H T. A.

JanHpie 0 TiryOMHE CE30HHOTO NMPOMEpP3aHus TPYHTOB OEpyT co
"CxeMaTH4ecKOW KapThl TIyOMH IpOMep3aHus W IPOTAMBAHUS
rpyaroB Ha tepputopun CCCP g ycTaHOBICHHS TIyOHHBI
3aKJIQJIKA IICHTPOB U perepoB” (puc. 5). ITH AaHHBIE MOTYT OBITH
CKOPPEKTHPOBAaHBI HA OCHOBE CBEICHHH, MOJyYaeMbIX OT MECTHBIX
METEOCTaHIMH, BeAylMX HaOII0JeHUs 3a MIyOMHOW NpoMep3aHus
TIOYBBI.

B 30He MHOroneTHEe MEP3NOTHL, A1 KOTOPOU YKa3aHHAsl BbILIE
cxemaTHdeckas KapTa COCTaBJI€HA, 3a HEJAOCTaTKOM JAaHHBIX, C
OOJIBIIION CTENEeHBI0 MPUOJMIKEHUS, CIEAyeT MPU BhIOOPE MYHKTOB
ONpeNeNATh B MeCTax 3aKlajgkd (IIynoM Wi OypoMm) IIyOuHY
MPOTAaMBAaHUSI TPYHTAa HA MOMEHT pPEKOTHOCIMPOBKH. IlomHyio
riry6uny nporausanus H onpenensior no gpopmyie

H=-. (2.1)
rae h — rayOuHa npoTauBaHMSA Ha MOMEHT PEKOTHOCIIMPOBKU; N —
MoKas3arteslb MpoTauBaHMs. 3Ha4eHUs h U N MOJDKHBI OBITH GOJNbILE
HYJIA.

ITpubnukeHHBIE 3HaUEHHUs TOKa3aTeledl MpoTauBaHUSA N Ui
CEBEPHOM U IOKHOM 4YacTed 30Hbl MHOIOJETHEMEP3IbIX I'DYHTOB
(TpaHuIa MeXIy HUMM IPOXOIUT HMPUMEpPHO Mo 64-i mapaenn)
MOTYT OBITh TOJYYEHBI ¢ MOMOUbi0 rpadukoB (puc. 6),
COCTABJICHHBIX II0 3MIHUPHUYECKUM JAaHHBIM. J[0CTOBEpPHOCTH
OmnpeeseHUs] TOJHON TIyOWHBI TNPOTaMBAaHUSA YyKa3aHHBIM
BBIIIE CITOCOOOM CHMIKAETCSI paHHEW BECHOW W MOBBIIIAETCS B
6oJiee TO3/THNE CPOKH.



Puc. 5. CxemaTnyeckasi KapTa IJIy0MH NpoMep3aHus ¥ NPOTAHBAHUSA
rpyHToB Ha TeppuTopun CCCP 1151 ycTaHOB/IeHUsl TTYyOHHBI 3aKIaIKH

LIEHTPOB U penepos.
VenoBuble 0603HaYEHHUSL:
| — r0)xHas rpaHULIa 30HBI MHOTOJIETHEMEP3IIbIX IPYHTOB; || —I02kHas rpaHuLa NoA30HsI ¢ npeobiIagaHueM
MHOTOJICTHEMEP3/IbIX IpyHTOB; || — riyGuuna nmpomep3anus rpyHTOB (B CM.), IpHHMMaeMas JUTA pacyeTa
TTyOMHEI 3aKJTaJKH 3HaKOB; IV — IilyOuHa NpoTauBaHUs IPYHTOB (B CM), TPUHAMAaEMast JUIsl pacyeTa riyOHHBI
3aKJIaJKU 3HAKOB; V — IUIyOMHA IPOTaUBAHUs B TOPHBIX paiioHaX (B CM.), B UMCIUTEIe — IPYHTOB CPEAHEH

JIUCIIEPCHOCTH, B 3HAMEHATEIIe— MEJIKO- U KPYITHOAUCIIEPCHBIX IPYHTOB, CIIOCOOHBIX 110ABEPIaThCsi MOPO3HOMY
nydenno; VI —rayonHa npoMep3aHus B TOPHBIX paiioHax (B cM), mokasatenu Te xke; V | | — BrIcokoropubie

00IaCTH € IPEMMYIIECTBEHHO CKAJTBHBIMH HIIM KAMEHHCTBIMH TIepeoXyIaxIeHHbIMH oponamu; V | || — roxHas
rpaHuIa 00/1aCTH PUMEHEHHUs CII0C00a 3aKIIaIKH 3HAKOB C MOMOLLBIO IPOTAUBAHKS MEP3JIOT0 IPYHTA IIAPOM



Mecra, Ha3Hau€HHblE IPH PEKOTHOCIMPOBKE JUIA 3aKIAIKH
pernepoB, OTMEYAIOTCs: Ha BHETOPOACKOH TEPPUTOPUM 3a0UTHIMU B
TPYHT KOJIBSIMH C KOJIBIIEBOH OKOIIKOW BOKPYT' HEro, B ropoiax, MpH
WCITIONB30BaHNH CTEHHBIX 3HAKOB,— MEJIOM WJIH KpacKoil Ha
(yHZaMEHTax W LOKOJAX 3[aHUi. Bo Bcex ciydasx COCTaBILSIFOTCS
KPOKH PACHOJIOKEHHSI BBHIOPAHHBIX ITyHKTOB, KOTOpPBIE B TOPOJAax
esecoo0pa3Ho TOTOTHATH GoTorpadusIMHu MECT 3aKJIAIKH CTCHHBIX
3HAKOB.

IToMuMO KpOKHM AenaeTcss ONHCAaHWE PACIOJIOKEHUS IYHKTa C
yKa3aHUEM pAacCTOSIHUM 110 OJIVKaMIIMX JI0JITOBPEMEHHBIX OpH-
EHTUPOB (311aHMil, MOCTOB, CTOJOOB BO3AYIIHOH CBSI3H, OIIOP
SJIEKTpONepeauu u Jip.).

B pesymbraTe 10J€BOH PEKOTHOCUMPOBKH JIOJDKHBI  OBITH
MpEeCTaBICHBL:

1. YTouHeHHass cxeMa BBICOTHOH CETH, HAHECEHHAasi Ha CXeMy
TIPOJIOKEHHOH IIJIAHOBOM CETH ¢ yKa3aHHEM COBMEIIEHHBIX ITyHKTOB
00enx ceTeil M reoge3nIecKux CBI3el MeXy HUMHU.

2. YTOYHEHHBIE CXEMBI Y3JIOB CBS3M NPOEKTUPYEMBIX JuHUH I
KJIacca ¢ HCHIOJTHCHHBIMH pPaHee.

3. Kpoku 1 onmcaHust MecT 3aKJIaIki PETIepoB.

4. Kpatkast 00bSCHUTENbHAS 3aIMCKa, COEpIKaIast:

a) cBeaeHus O (u3UKo-reorpaduYecKuX  OCOOEHHOCTSIX
MECTHOCTH, HMEIOIINE 3HaueHHe [Id padoT MO 3aKpeIyICHHI0 U
HHUBEJIMPOBAHUIO JIMHUI (TPYHTHI, penbed, 3aceIeHHOCTh U Ap.);

0) 000CHOBaHUE BHECEHHBIX B IIPOEKT M3MEHEHUI B OCTPOSHUN
HUBEJIMPHBIX CETEH;

B) XapaKTEPUCTHKA HUBEIUPHBIX TPACC;

r) OOOCHOBaHHWE TIIPHUHATHIX THIIOB pEIEpoOB, CIIOCOO0B |
TITyOMHBI MIX 3aKJIaJIKH;

J1) KOJIMYECTBO MOAJICKANINX 3aKJIaJKe TPYHTOBBIX M CTEHHBIX
penepoB, o0mias MPOTSHKEHHOCTh JMHUM HHUBEIHPOBAHUS PAa3HBIX
KJIaCCOB;

€) ONTUMAaJIbHBIC CPOKHU BEHITIOJTHEHUS IMOJIEBBIX PaboT U coobpa-
JKCHUJ 110 UX OpTraHU3aluu.

Bce st Marepuajibl UCHOJIB3YIOTCA MPU COCTABJIICHUU OKOHYA-
TEIBHOTO MPOEKTa BEICOTHON CETH.
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Puc. 6. 'paduk nu1st onpegesieHusi NOKa3aHUs NPOTANBAHUS.

2.2. TUIIbI HUBEJIMPHBIX 3HAKOB

Hugenupubie 3HaKu (periepbl), KOTOPBIMU 3aKPEIUISIOT JTHHHU
HUBEIUPOBAHMS, TOJKHBI OTBEYATh CIICAYIOIIMM OCHOBHBIM TpeOO-
BaHUSIM:

a) COCTOATh M3 MaTepuaia, 00ecreunBaroIIero JUIUTENbHYIO CO-
XpaHHOCTH 3HaKa B TPYHTOBOI cpere;

0) oOecneumBaTh CTaOWIBPHOCTH BO BPEMEHH B Tpeaenax
TOYHOCTH T'€OAC3MUCCKIX N3MEPEHHIA;

B) UMETh KOHCTPYKIIHIO, TTO3BOJISIONIYIO IO BO3MOXKHOCTH MeXa-
HU3WPOBATh 3eMJITHBIC PaOOTHI IIPH 3aKIIaIKe 3HAKOB.

OCHOBHBIMU MaTepHajiaMH, U3 KOTOPHIX HU3TOTOBJSIFOTCS 3HAKH,
SIBIISTIOTCSI OCTOH, JKEJIe300€TOH, a B TPYJAHOAOCTYITHBIX pailoHaX —
MeTaulndeckue  TpyOsl  amamerpoM 60 MM,  IOKPBITBHIC
AQHTUKOPPO3UHUHBIM MaTepuasioM (OUTYMOM, SMaiblo, ITOKCHIHOM
CMOJIOH, XJIOPBUHIIIOBOM JICHTOH U JIp. ).

Haubomee omacHbIM Ui YCTOWYMBOCTH PEIEPOB SBISIFOTCS
neopManuy TPyHTA MPH €ro MpoMep3aHuu (IIy4eHHE), MOITOMY
KOHCTPYKIIMM 3HAKOB JOJDKHBI 00ECIeYMBATh COIPOTHUBIICHUE
JNEHCTBUIO YKa3aHHBIX nedopMmanuid. C 3TOU LENbI0 HIKHIOK 9acTh
3HAaKa PACIOAraloT HIDKE MPOMEP3AOIIETO WK MPOTAaUBAIOIIETO
cios u cHabkarT skopeM. Kpome Toro, 3eKTUBHBIM CpeaCTBOM
OOpBOBI C BBITYYUBAHWEM PEICPOB SBISACTCS 3ariayOlicHHE WX
BEPXHUX YacTel HIKe 3eMHOU moBepXHOCTH (00brHO Ha 50 cMm),
MIOCKOJIBKY JIeficTBHE CHJI BBITyYHMBaHUS HambOoyiee 3HAYNTEIHHO B



caMoOii  BepXHEW 4YacTH JEATeNbHOrO0  (NMpOMEp3aroliero U
MIPOTAaNBAIOLIETO) CIIOSL.

B 10:xHOI1 30HE CTpaHbl, OTPAHUYEHHON C ceBepa JIMHUEH Yxro-
pon — XapbkoB — AkTioOMHCK — Kaparanna — CeMuraiaTuHCK
— 03. 3aiicaH, IOMyCKaeTcsl pacroyaraTb BEPXHHE YaCTH PETEPOB
Ha YPOBHE 36MHOH MMOBEPXHOCTH MM BBIIIE HEE.

K ceBepy ¥ BOCTOKY OT yKa3aHHOW JIMHUU A0 FOYKHOW I'PAHULIBI
obylactu mpeoOJialaHus MHOTOJIETHEMEP3IBIX MOPOA MPHOETaoT K
3arayOJICHNI0 BEPXHUX YacTel PerepoB HIKE 36MHOH ITOBEPXHOCTH
U IPUMEHSIOT YCWIEHHYIO aHKEPOBKY 3HAKOB.

B obmactu pacnpocTpaHeHHs MHOTOJIETHEH Mep3lO0THl MOXKHO
BBIJICJIUTh TPU 30HBI: CEBEPHYIO, HamOoiiee OJAaronpusTHYIO JUIs
YCTOMUMBOCTH 3HAKOB, XapaKTEePU3yeMYIO TTyOMHOM MpOTauBaHUS
no 1,25 M, cpenHIO 30HY W, HAKOHEIl, IOKHYIO 30HY, HauMEHee
ONaronpuATHYIO Uil YCTOHYMBOCTH 3HAKOB BCIIE/ICTBHE OOJIBIION
MOIITHOCTH AEATEIBHOTO CIO0S U MaJIOW MEXaHMYECKOW NMPOYHOCTH
Mep3abIX nopoAd. I'paHuma Mexay cpeaHel U IOKHOM 30HAMH
mpoxoauT no JuHun: Bopkyta — HoBernit [Topt — Xanratika (Ha p.
Enmnceit) — Cynrap (Ha p. Bmtoit) — OnekMuHCK — AnmaH —
AsH.

B cpenneit u ceBepHOH 30HAX MOXKHO IPOW3BOIUTH 3AKIAIKY
3HaKOB B Yy3KHE€ CKBaXHHBI (quameTpoM 150 MM), co3naBaeMble
OypeHueM WiM MpOTauBaHUEM.

Ha Bceit Teppuropuu 001aCTH MHOTOJICTHEH MEP3JIO0THI HEJb3s
3arayOnsTh BEPXHHME YacTH PENEepOB HIDKE 3€MHOW MOBEPXHOCTH,
TaKk Kak IOCJTeXyIollee BCKPHITHE MapoK TNpPH IMPHUBSI3KAX MOXKET
MPUBECTH K HApyUNIEHHIO MEP3JOTHOTO peXHMa TIPYHTOB, K
00pa3oBaHMIO  TEPMOKApCTOBBIX  SBJICHHH,  OMACHBIX  JUIA
YCTOWYHMBOCTH 3HAKOB.

[Ipn xpynHOMacmITaOHBIX ChEMKaX OJHUM M3 Haubolee yrnoTpe-
OWTENbHBIX THUIOB PEINEpPOB HA JIMHUAX HUBEIUPOBAHHS CIIEAYET
CUNTATh CTEHHOH perep, 3aKiabIBacMblii B OCHOBAHUS JOCTATOYHO
(yHIAMEHTAIBHBIX 3aHUH U COOPYKECHUH.

CreHHOI1 pernep OTIMBAETCA U3 YyTyHA U UMEET BHJ U Pa3MepHl,
IIpUBeIeHHbIE Ha puc. 7. Ha nepenHeil ToproBoi 4yacTu penepa 1o-
MEIIAIOTCSl HadajgbHble OYKBBI OpPraHU3AaLUM, BbINOIHIIOMICH
paboTel. OTBEpCTHSI AJIs 3aKJIATIKU pernepa B cTeHax U (yHIaMeHTax
3aHU W COOPY)KCHHH MpoOWBalOTCA IIIAMOYpPOM, OTOOHHBIM
MOJIOTKOM WJIN BBICBEPJIMBAIOTCS MEXaHHMYecKnM Oypom. Pasmepsr



OTBepCTHs: 1Mo auamerpy — 4 cM, mo riayoune — 12 cm. Ilocne
MPOMBIBKM ~ OTBEPCTHE 3aMOJHSETCS LEMEHTHBIM  pacTBOPOM
MJIaCTUYHOM KOoHcHcTeHUUHU (1:2), B KOTOPBIA BJIABIUBAIOT peErep
TaK, 9TO0BI TOPIOBAsI YACTh €0 BEICTyNAJa HAPYXKY HA 5 CM.

AHaJOTUYHBEIM 00pa30oM CTEHHOH perep 3akiaJbIlBacTcsl W B
CKaJIbHYIO TTOPOTY.

BBoauTh B 3KCIUTyaTallMIO CTEHHOM penep ClelyeT HE paHee YeM
3 JHSA CITyCTS IOCJIE €r0 3aKJIaAKH.

Ecnu myHKTBI HMBENMPHBIX CETEH COBMEIIAIOTCA C ITyHKTAMH
HOJIMTOHOMETPUH, Ha BepXHel 4acTu cepryecKoil roIOBKH perepa
NPOCBEPJIMBACTCS. OTBEPCTUE TUAMETPOM 2 MM M TiyOMHOH 4—5
MM, KOTOPOE JOJDKHO CIY)KUTh LEHTPOM IOJIUTOHOMETPUYECKOTO
MYHKTA.

B kauecTBe BHemHero oQopMIIEHHsI CTEHHOTO penepa CIIyKHT
OXpaHHasl IUINTa, OTJIMBaeMas U3 4YyryHa WIH CHIyMHHAa H
MMEIoIas HaluCh penbedHBIMU OykBamu: " 'eone3ndeckuil MyHKT.
Oxpansercs rocymapctBoMm”. OOmuil BHO W pa3Mephl IDIATHI
TIPUBE/ICHBI Ha pHC. 8.

a m 5
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Bufl clepxy

H60mn

Pouwui Bud &

TEONE3HYECKHA
MYHKT
OXPAHAETCSA
TOCYIAPCTBOM

228 vn

Pasmeps: 8 wm

Tonwung 3 vn

Puc. 7. CreHHoii penep. Puc. 8. Oxpannasi nimra.

OxpaHHas IIUTa OPUKPEIUIIETCS] K CTEHE 3AaHMsI WIH COOpYXKe-
HUs (PSIIOM C CTEHHBIM pernepoM WIM HaJg HHUM) Ha
3alleMCHTUPOBAHHBIX B CTCHY OOJNTaX.

Ha BHeropoackux TeppuTOpuUsX B 30HE CE30HHOTO MPOMEP3aHUS
Ha nuHusIX HuBenuposaHus I u IV kimaccoB 3aknanpiBaioT rpyHTO-
BbIe periepsl TUTIOB 4, 5 U 6 (HyMepanus THIIOB PENEpOB TAeTCs B
COOTBETCTBHUH C MPHUHATONH B MHCTPYKTUBHOM HOKyMeHTe "LleHTpEI



U pemepsl rocynapcTBeHHoit reozaesuueckoit cetu CCCP”. M.,
"Henpa”, 1973).

Penep tuna 4 (puc. 9) nmpumeHsieTcss B FOKHOIM 4acTH 30HBI C
CE30HHBIM TIPOMEP3aHHEM TPYHTOB, OTPAaHMYMBAEMOH C cCeBepa
muHUer Yikropon — XapbkoB — AKTIOOMHCK — Kaparanma —
CemumamaThHCK —  03.  3aiican. Pemep  cocromt U3
JKeJIe300eTOHHOro nuiaoHa cedeHueM 16 X 16 cMm, MMEIOLIEr0 B
BEPXHEM TOpIE MapKy (THN MapKd mokazaH Ha puc. 10), u
O6erorHoro skopsi muamerpoM 50 cm m tommmHOW 20 oM (WM
pasmepom 50X50X20 cm) ¢ otBepcTueM B cepenune pazmepom 20 X
20 cM Ju1s YCTaHOBKHU B HET'O MHJIOHA.

[Ipu ucnons3oBaHuM OypoOBOro MeXaHH3Ma C JuaMeTpoM Oypa
35 cM amamerp sSIKOpsi YMEHBLIAeTCs J0 TeX XK€ pa3MepoB, BBICOTA
€ro, a TaKKe riyOrHa 3aKiIaJ ki yBeanuuBatoTcs Ha 30 cm.

K onHOlf wu3 mulockocTed BepxHeH wacTH MHJIOHA MpH
M3TOTOBJICHUM €T0 MNPHUKpPEIUIieTCs Ha OosTax OXpaHHas IUINTA
yKa3aHHOTO Ha puc. 8 oOpa3ma. J{iHa MHII0OHa TPUHAMAETCS TaKOH,
YTOOBI BEPXHAS 9aCTh €ro pacrosaranach Ha 50 cM BhIIIE 3eMHOM
MOBEPXHOCTH, a OCHOBaHME — Ha 20 CM HIDKC TPaHUIEI
HanOOJBIIIEro MpoMep3aHus IPyHTA.

fpanaga ADOAEP-
danus_sogama

Puc. 9. 'pynroBslii penep HuBeaupuoii cetu | | | — 1V kinaccos s
107KHO¥i 30HbI CE30HHOTO NIPOMeP3aHus.



) il
Mapxa, JaK- Ea
nedsrbaenan s
& deman

Puc. 10. Mapku 1u1si TPYHTOBBIX pelepoB.

HanzemHas vacTte pemnepa OKpallMBaeTCs MAacisiHOM KpacKoil
SAPKUX IIBETOB (OpaH)KEBBIH, )KEITHIH, KPACHBIN).

BremHnM odopmiieHneM periepa, MOMHMO BBICTYMAIOIIEH €ro
YacTH, CIyXKHT KOJblLIeBast KaHaBa AuameTpoM (1o ocu ee) 1,5 M u
CEYCHMEM: TI0 HIDKHeMY ocHoBaHHMIO— 10 cmM, mo BepxHemy — 60
cM, 1o Beicore — 30 cM. YacTh rpyHTa M3 KaHaBBl YKIIaJIbIBACTCS
BOKPYT BBICTYMAIONIEH YacTH perepa B Bue Kyprana (cM. puc. 9).
Ha 00XHTBIX TEppUTOPHUSAX KaHABY MOXKHO HE JIeNaTbh, €CIH dTOMY
HPENATCTBYIOT MECTHBIEC YCIIOBHS.

B ceBepHOIt 4acTu 30HBI CE30HHOTO NpoMep3aHus (K ceBepy OT
yKa3aHHOHM BBIIIE I'paHUIlbI) JUHUKM HuBenupoBanud II, 111 u IV
KJIACCOB 3aKPEIUIAIOTCS TPYHTOBBIMH penepaMu tuma 5 (puc. 11), y
KOTOPBIX AMAMETpP (WIM CTOPOHA) OETOHHOTO SIKOPS TPHHUMACTCS
paBaBIM 60 cM, a Beicota — 20 cM. [Ipu ucnons3oBanuu 0ypoBOTO
MeXaHu3Ma, uMeroriero 0yp auamerpom 50 cm (tuma BKXM u np.),
paspermaercsi JuaMeTp OETOHHOTO SKOpsl yMeHbIIaTh 10 50 cM npu
YCIOBUM, YTO BBICOTA SKOpS YyBenuumBaercss 10 35 cm. Ilpm
WCTIONB30BaHWU OypOBOTO MeXaHU3Ma C JauameTpoMm Oypa 35 cm
(tuma YI'B-50M u np.) pa3smeps! SKOps MIPUHUMAIOTCS PABHBIMHU: T10
nuameTpy — 35 cM, mo BeicoTe — 80 cM, a TiyOWHa 3aKiIaiKu
JoJbKHA OBITh Ha | M GosbIiie TiTyOHHBI TPOMEp3aHHs OYBHI.

CeueHue xe1e300eTOHHOTO IUJIOHA MPUHIMAEeTCs paBHBIM 16 X
16 cM; TWIOH MOXET OBITh 3aMCHEH OTPE3KOM acOOIIEMEHTHOM
TpyOBl TOH e [UIMHBI M JuaMeTpoM 14—16 cmM, 3amosHeHHOM
O6eroHOM. BepxHss yacTh perepa, Hecymias MapkKy, JOJDKHa pac-
nonaratbcst Ha 50 cM HIDKE 3€MHOH NMOBEPXHOCTHU, a HIDKHASA €ro



4acTb (OCHOBaHHUE IKOps) — Ha 50 CM HIDKE TPaHMIBI HANOOJIBIIETO
npoMep3anust (IpH JUaMeTpe WM CTOPOHE SKOpsl, paBHBIX 60 cm);
IpU yMeHbIIEHWH aumamerpa sikops 10 50 m 35 cm riayOunHa
3aKJIa K1 KEIEe3006TOHHOTO MTHJIOHA YBEITHYUBACTCS
COOTBETCTBEHHO Ha 15 cMm u 50 cm.

BremanM odopmiieHHEM pemepa CIyKHT >KeJIe300eTOHHBIH
OTIO3HABATEIBHBIN CTOIO C OXPAaHHOW IUTUTOH, YCTaHABINBAEMBIH B
1 M oT pemepa B HamlpaBJICHWH, B KOTOPOM HaMMEHEE BEPOSITEH
3ae3]] Ha perep CIy4aifHOTro TpaHCIIopTa.

Omno3HaBaTENbHBIN CTONO COCTOUT U3 KEeJIe300€TOHHOTO MUIIOHA
ceuenreM 16 X 16 cm u anuHO# 2,1 M ¥ OETOHHOTO SIKOPSI AHAMET-
pom 50 cm u TommmuOoK 20 cMm (umu pasmepom 50 X 50 X 20 cm).
[Ipu ycraHoBke cTOJI0a B CKBOXHHY AMAMETpPOM 35 CM cedeHHe
SKOPSI JIOJDKHO COOTBETCTBOBATh CEUEHHIO CKBAXKMHBI, a BBICOTA
AKOpst mpuHuUMaercs paBHOM 50 cm. BepxHuil koHern mnuiIoHa
JIOJDKEH WMeTh CKOChl Ha nBe Tpanm (puc. 12). K omHod w3
IUIOCKOCTEl BEpXHEW 4YacTH TWIOHA IIPU €r0 M3TOTOBICHUH
MIPUKpPEIUIeTCs: Ha OOoJITax OXpaHHAs IUINTA, KOTOpas AOJDKHA OBITh
obpamena B CTOpPOHY  pemepa. I'mybuna  3axymagku
OTIO3HABATENEHOTO cT0J0a MOJKHA OBITh TAKOW, YTOOBI BEPXHSA
TpaHb SKOps pacnosaranach Ha 80 cM HMXKE 36MHOHM MOBEPXHOCTH.
HanzemHass dacThb mNuIOHAa OKpalllMBAaeTCs MAcCsSHOM KpacKou
sapkoro 11BeTa. KaHaBa BOKpYT pernepa He JenaeTcs.

B ceBepHBIX TPYIHOIOCTYIHBIX palfoHaX 30HBI C CE30HHBIM IIPO-
Mep3aHHeM TPYHTOB pa3peraercst jXene300eTOHHBbIE IHIIOHBI B
pernepax Tuma S5 3aMEHSATh METAJUIMUECKHMMH TpyO0amMu TOH ke
JUTMHBL, tuaMeTpoM 60 MM TIpH TOJNIIMHE CTEHOK HE MeHee 3 MM
(tum 6, puc. 13). B 3THX paifioHaX ONO3HABATEIbHBIC 3HAKH TaKKeE
nenaoT nu3 Tpyo amamerpom 60 Mm (puc. 14). 3HaK cocToWT U3
oTpe3ka TpPyOBl JUITHMHOM 2,5 M, K BEpXHEH YacTH KOTOPOTO C
MIOMOIIBI0O TNPHUBAPEHHBIX K TPyOE METANIMYECKUX IUIACTHH
MIPUKpEIUIIeTcss Ha OosTax OXpaHHas IUINTAa, a HIKHAS YacTb
JOJDKHA UMETh OeTOHHBIN sikoph pasMepoM 50 X 50 X 20 cm mmu
nuamMeTpoM 35 ¢M U BbICOTOH 50 €M, €ciid HUCIONb3yeTcsl OypoBOi
MexaHu3M ¢ Oypom amamerpoM 35 cMm. K Bepxueilt wactu TpyOBI
IpUBAPHUBACTCSA 3ariyIika, a Tpyba HOKPBIBAETCS
AHTUKOPPO3UIHBIM MaTEpPHaIOM, MOCNIE YE€r0 OKPAIINBACTCsl Macsi-
HOW Kpacko#l spkoro mpeTa. TpyOuaTslii 3HAK ycTaHABIUBAETCS B 1
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Cpe/Heli 30HBI Ce30HHOr0 IIPOMep3aHUsi TPYHTOB.
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Puc. 12. Puc. 13. I'pynToBsIii Puc. 14.
Kene300eToOHHBII penep HUBEJHPHOH ceTH Ono3HaBaTeIbHBIH
O0NO3HABATEJIbHBIN |—IV kiaccoB a1 ce- 3HAK /IS CEBEPHBIX

€T0J0. BepPHBIX TPYAHOJOCTYN- TPYAHOAOCTYIHBIX
HBIX PaiilOHOB 30HBI Ce- PaiioHOB 30HbI CE30HHO-
30HHOI'0 NPOMEP3aHUA ro MpoMep3aHHsi IPyH-
TPYHTOB. TOB.

s

Puc. 15. Yyrynuslii konak (KoBep).

IIpu HE0OXOMUMOCTH 3aKIAJKU TPYHTOBBIX PENEepOB Ha TOPOJI-
CKUX TCPPUTOPUAX B LECJIAX 3alIATHI 3HAKOB OT BHCIIHUX BOSHGﬁCT-
BUH H y,HO6CTBa OKCIITyaTalluh HUX CJICAYET HUCIOJIb30BaATh
BBIITYCKACMbIC IIPOMBIIIIJIICHHOCTBIO YYT'YHHBIC KOJIITAKU (KOBepLI) Cco



CbEMHBIMU KpBIIIKAMH, YyCTaHABIMBacMble Haj 3HaKaMHM Ha
OeTOHHBIX Kosblax win moxymkax* (puc. 15). B atux ciyuasx
BEPXHHE YaCTH MMWJIOHOB WM TPYO PErepoB JOJKHBI pacIioaaraThCst
Ha 10— 15 cM HIDKE 3eMHOH TTOBEPXHOCTH, a BEpXHHE YacTH KoJIma-
KOB — Ha YPOBHE 3TOM MOBEPXHOCTH.

Jns 3akpenieHuss IMHUA HUBEJIMPOBAHUA B 30HE MHOTOJIETHEH
MEp3II0THl IPUMEHSIOTCS PENepsl TUIOB 7 U 8, B 30HE MOABHKHBIX
MIECKOB — penep Tuna 9 u B CKaIBHBIX TPYHTaX — PENephl THIIOB
10 u 11. Ommcanus W YEepPTEKH JTUX 3HAKOB, a Takke (yH-
JaMCHTAJIbHBIX PENIEPOB MNPHUBCACHLBI B UHCTPYKTUBHOM JOKYMEHTC
"LleHTpBI U penepsl rocynapcTBeHHol reogesnueckoit cetu CCCP”
(M., "Henpa”, 1973). B 3TOM ke TOKyMEHTE JaeTcsi cxema o0JacTei
MPUMCHEHU S PA3JIMYHBIX TUIIOB PEIICPOB.

Tunsl penepos Ui 3aKPEIUICHUs JIMHUN TEXHUYECKOIO0 HUBENIH-
pOBaHUS B 30HE CE30HHOTO NPOMEp3aHUs I'PYHTOB NMPUBEJCHBI Ha
puc. 16, 17, 18.

* 1leHTphI T€OE3NUECKUX MYHKTOB ISl TEPPUTOPHIA TOPOIOB, IOCEIKOB U TIPO-
MBIIUICHHBIX [I0manok, M., "Hexpa”, 1972.

THNT Tunir

Paswspsr 8 om
Puc. 16. Peneps! 111 3aKkpenieHust TUHUNH TEXHUYECKOT0 HUBEJIMPOBAHUS.

3Hakn  THUMOB 1T W 2T 3aKiajpIBalOTC Ha TIyOuHY
COOTBETCTBCHHO 65 1 40 ¢M HE3aBHCHMO OT TITYOMHBI IPOMEP3aHUS

TIOYBHI.

OcoOeHHOCTP WX COCTOMT B TOM, YTO CHJIPHO HAKJIOHHBIC
OOKOBBIE CTCHKH OCTOHHBIX OJIOKOB JIOKAIM3YIOT JCHCTBHUE
BBIITYYMBAIOIINX yCHJIMHA HA HUX M HE NPUBOIAT K OCTATOUHOMY
BBIITYYHBaHHIO PETIEPOB.
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Puc. 17. Penepsl aas Puc. 18. Penep a1 3akpenJieHust
3aKpenieHusl JIMHUI TeXHM4ecKoro JIMHUH TeXHUYeCKOIro HUBEJIMPOBa-
HHUBCJIMPOBaHMs, 3aKJIa1bIBaACMbI¢ HUSA, 3am1a;u>maeM1>lﬁ 6ype}meM B
OypenueM (3T) 4 B CKaJbHYK NOPOAY 30He MHOT0JIeTHeii Mep3J10ThI.

(47).

Penep tvna 1t mpexacraBnsier coOolf OeTOHHBIN OJOK B BHUIE
YCEUEHHOM MmHUpaMuabl C 3a3JeJaHHBIM B HEr0  OTPE3KOM
MeTaumdeckoit TpyOsr muamerpoM 33—40 MM u AnEHON 65 cM,
HMEIOIINM B BEPXHEH YacTH MapKy.

Penep tuma 21 cocronT U3 GETOHHOTO OJI0Ka B BHJIE YCCUCHHOM
MTIpaMHUZIBI C 3a/IeJTAHHOW B BEPXHIOIO €T0 IUIOCKOCTh Mapkoi. Pa3-
Mepbl OJIOKOB TIpHUBeIeHHE Ha puc. 16. Penep tuma 3t (cM. puc. 17)
OpeHa3HadeH [UId 3aKIagkd B TNPOOYPEHHYIO  CKBOXHUHY
quamerpoM 13,5—15 cm. I'myOrHa cKBaXXMHBI IPUHUMAETCS TAKOH,
4YTOOBl OCHOBaHME €€ pacloyarajock Ha 1 M TIIyO)Ke TpaHHIBI
HanOoIbIIero mpoMep3anust. HUxkHsIs 4acTh CKBa)KHHBI Ha BBICOTY |
M 3alojiHAeTCS JKUAKMM OETOHOM, B KOTOpPBI BCTaBISETCS
MeTauinueckas Tpyoa mumamerpom 33—40 MM, uMeromas B
BepxHel yacTu Mapky. Ha OeToH HachklmaeTcs cioi mecka
tonmuHO# He wMeHee 10 cMm, mocime 4dYero CKBaXXMHA
3aIOJHSACTCS TPYHTOM C ITOCIOWHBIM €ro TpaMOoBaHUEM.
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Puc. 19. Tpy6uaTslii ono3HaBaTe/IbHBII 3HAK 151 PeNepOB TEXHUYECKOr0
HHUBCJIUPOBAHUS.

Perep tuma 4t (cMm. puc. 17) mpenmHasHaueH IS 3aKIAAKH B
CKaJBHYIO TOPOJTy, €CII OHa 3ajeraeT Ha riryomHe O6oiee 30 cM or
36MHOW TOBEpXHOCTH. Pemep mpencrtaBimser co0oil  OTpPe30K
MeTalumdeckoil TpyOsl muamerpoM 33—40 MM, wuMeommid B
BepxHeld dyacth Mapky. OcHoBaHuMe TpPYyOBbl IIEMEHTUPYETCS B
BBIEMKE, C/I€JIaHHOW B CKaJlbHOM nopojie. Eciu aTa nmopona 3aneraer
Ha r1youny 70 30 cM, TO perep COCTOUT U3 MapKH, IIEMEHTHPYEMOi
B CKaJe.

BepxHue yacTu penepoB MpUBEIEHHBIX Ha puc. 16 u 17 TUMOB
JOJDKHBI pacIiojlaraThCsl Ha ypOBHE 3€MHOM IOBEPXHOCTH; Ha HC-
MONTb3YEMbIe OTPE3KH METAIDTMUECKUX TpyO clemyeT HaHEeCTH
AHTUKOPPO3UITHOE IOKPBITHE.

Ha BHEropoAackux TEppUTOPHUAX UCIONB3YeTCS TpPyOJaThIi
OTO3HABATENbHBIA 3HAK, ycTaHaBiIMBaeMbld B 1 M oT pemnepa. On
coctouT u3 OeToHHOTO Onoka-skops pazmepom 20X20X15 cm, B
KOTOPBIH 33/IeTIaH OTPE30K METAJUIMIECKOH TpyOsl qruaMeTpoM 33—
40 mm u mmHOHM 1 M. K BepxHeMy KOHILy OTpe3Ka MpHUKpeIUIseTcs
MeTaJTuaecKasi TabIn4Ka, Ha KOTOPOH MAacsHOM Kpackoit (1o Tpa-
(dapeTy) memaeTcs HAAMHUCh, COCTOAIIAS W3 HaYalbHBIX OYKB
OpTraHU3aIlM BBIIONHAIONICH paboTy, W HOMEpa TIeoJe3UYecKOro
3Haka. [ myOmHa 3aknagku omo3HaBarenbHoro 3Haka 0,5 M (puc. 19).

B 30He MHOroseTHel Mep3ioThl NPU PBHIXJIBIX TPYHTaX JTUHUH
TEXHUYECKOT0 HHUBEJIHMPOBAHMS 3aKpEIUISIOTCS pernepaMu Tuma ST
(cm. puc. 18). 3HaKk 3TOrO THNA TpeNHA3HAYCH M 3aKIaJKH
OypeHHEM WK TMPOTaWMBaHUEM CKBaXHH nuaMeTpoMm 15 cMm. OH
COCTOUT M3 METAUTMICCKON TpyObl cedcHueM 40 MM, K HUKHEMY
KOHITy KOTOPOT0 MPUBapeH MeTaunueckuil gruanen auamerpom 15
CM ¥ TOJIIIUHON 5—6 MM, a K BEpXHEMY KOHITy — MapKa.



JnHa TpyOBl NPUHUMAETCS TaKOH, YTOOBI BEPXHSS YacTh 3HAKA
(mapka) pacnonaranack Ha 20 cM BbIIIE 3€MHON IOBEPXHOCTH, a
OCHOBaHME 3HaKa — Ha 2 M HW)KE I'DaHMIBI NIPOTAaUBAaHUS IPYHTa
mpu TiryOuHe poTanBaHus 6omee 1,5 M 1 Ha 1,5 M HIDKe yKa3aHHOH
TpaHUIIBI IPH TITyOWHE TpoTanBaHusI MeHee 1,5 M.

ITpn KaMEHHCTHIX M MEOCHNCTHIX TPYHTAX, UCKIFOYAIONINX BO3-
MOJKHOCTb 3aKJaJK{ 3HAKOB OypEeHHEM M NPOTaMBAHUEM, a TAKXKE
Ha TEPPUTOPUM IOXKHOH 30HBI OOJIACTH MHOTOJITHEH MEp3JIOTHI
CIIeZlyeT MPUMEHSATh perepsl TUIoB 1T wim 2T (cM. puc. 16), a pu
CKaJIbHBIX TpyHTax — Tuma 4t (cm. puc. 17).

B xauectBe BHemHero oopmieHUs pernepoB THIIOB 1T, 2T, 41 u
5T B 30HE MHOTOJIETHEH MEP3JI0THI Ha/l 3HAKOM COOPYKaeTCsl KypraH
U3 MHUHEpPAJIbHOTO T'PyHTa MM MXa, HOKPBITOrO JepHOM. Pa3mepsl
kyprana—1 X 1 M mpu Beicote 50 cm. Ilpu Hanmuuuum neca BMeCTO
KypraHa coopy»aetcst AepeBsHHbIH cpy0 pazmepom 1 X 1 X 0,5 m,
3allOJJHEHHBIH ~ TpyHTOM. HemocpencTBeHHO  Hag — pemepoMm
YCTaHaBJIMBACTCS IEPEBSIHHBIA CTOJIO MM OTPE30K METAIITMYECKOH
TpyOb1 tuamerpom 40 MM u BeicoToit 1 M. K BepxHeii yactu cTonba
WM TpyOBI MPUKPEIIIETCSl MeTaJuTdecKas TpadapeTHast TaOIHIKa,
a K HIDKHAM YacTIM—COOTBETCTBEHHO JEPEBSIHHBIA  WIH
METATMYECKNH IKOPb.

B kauecTBe BpeMEHHBIX PENepOB B O0KHUTHIX paiioHax obOiactei
CE30HHOTO TNIPOMEP3aHHs U MHOTOJIETHEH MEp3JIOTHl CledyeT
HCIIOJIB30BaTh OTMEUEHHBIE MACIITHOM KPAacKo XapaKTepHBIC TOUKH
skene300eToHHbIX onop JIDII, MOCTOB, BBIXOJIOB CKaJbHBIX MOPOJ,
BAJIYHOB, (DYH/IAMEHTOB 3JaHMH U T. M., @ TaK)KE KOCTBUIM WIIU
TBO3IM CO CQEpPHUECKUMH MNUISIKAMHU, 3a0MTBIE B CTPOCHHUS, B
JIepeBSIHHBIE OIOPHI JIMHUKA CBSA3M, B KpeNKWE IIHH paHee
CpyOJICHHBIX JlepeBbeB U T. 1. OKOJIO 3aKpEIICHHBIX KOCTBUILIMA
WIN OTMEUYEHHBIX MAacisIHOW KpacKod (B BHAE KPecTa) TOUYEK JUIs
YCTAaHOBKHM peliku aenaeTca Haamuch, Hampumep: "T'YI'K. Bpem.
pem. 9" (puc. 20, e, ac, 3) .

IIpu OTCYTCTBUM YKa3aHHBIX IIPEIMETOB B 30HE CE30HHOTO MpO-
MEp3aHHS B KAueCTBE BPEMEHHBIX pEIEepOB MOTYT OBITH
WCTIOJIB30BaHBI CIELHAIBHO 3aJI0KCHHBIE 3HAKH, MPUBEICHHBIC Ha
puc. 20, a, 6, 6, 2, 0:

a* — Xene300eTOHHBIH NI OCTOHHBIH CTONO CEUEHHEM
12 X 12 cm u guuaoi 90 cM, 3aknagbiBacMblii B KOTJIOBaH,
WIIW TOW XK€ JJIMHBI OTPE30K acOOIeMEHTHOH TPYyObl CeYeHHEM



12 cMm, 3amolHeHHOW O0OETOHOM M 3aKjJaJbIBAEMOH B
npoOypeHHYI0 CKBakMHy. B  BepxHeil wactu 3HaKa
3aKJIaJbIBAE€TCsl MapKa HUJIM I'BO3/b CO chepruecKoil TOJIOBKOH;

0* — Metammueckas TpyOa muameTpoMm 35—60 MM, oTpe3ok
pensca WK YToJIKoBOro kernesa pasmepoM 50 X 50 X 5 mm, 35 X
X 35 X 4 mMm, mmuoit 100 cM ¢ OETOHHBIM SIKOpEM B BHIE
YCE4EeHHOM MUpaMuabl (YETBIPEXTPAHHOM) C HIKHUM OCHOBAHHEM
20 X 20 cm, BepxauMm 15 X 15 cm u BricoToit 20 cm. K BepxHei
yacTH TpyOBl perepa MpUBapUBAETCAd MeETaUIMYecKas IUIACTHHKA
JUIS HaJUITUCH, K HIDKHEH — J1Ba METAJUIMYECKUX CTEPIKHS;

6 — TO e, 4TO W i penepa O, HO 3akjaJblBacMble B
npoOypEeHHYIO CKBaXXHHY AuaMeTpoM 15 cm;

* 3HaKH @, 6 TPUMEHSIOT ISl IOITOBPEMEHHOT0 3aKPEIUICHHS TOYEK ChEeMOYHOM
cetn (MHcTpyknus mo Tomorpadudeckoil cbeMke Macmraba 1 :5000, 1 : 2000, 1 :
1000, 1 :500, M., "Henpa”, 1973).

2 — MeTrajuindeckas TpyOa, ITHPb, 3a0MBaeMble B 3eMIIIO,
CO CTOPOXKKOM;

0 — JepeBsSHHBIE CBaillku, CTOJOBI, 3a0WBaeMble WIH
3aKalblBaeMbIe B 3€MITIO.

BremnnM odopmileHreM 3HaKOB a, O, 6 CIY)XUT KaHaBa B BHIC
KBampara co CcTopoHOH 1,5 M u rimyOmHoit 0,3 M, mUpWUHON B
HxHel yactu 0,2 M, B BepxHeld — 0,5 M. YacTb rpyHTa U3 KaHaBBI
yKJIaBIBaeTCsA BOKPYT BBICTYMaloIIed wacTH pemnepa. B paifone
60J10T, 3aleceHHONl MECTHOCTM M BEYHOM Mep3NoThl KaHaBa
samensiercs cpybom (1,0 X 1,0 X 0,3 m). Cpy6 samosmsercs
3emiieil. B ciydae HEBO3MOMKHOCTH ONMCAHHOTO O(OPMIICHHS
(HampuMep, Ha  TPUTOPOJHBIX  TEPPHUTOPHUSIX)  HCIOJIB3YIOT
TpyOUaThlii OmO3HAaBaTENBHBIH 3HAK C TpadapeTHOH TaOIUIKOH,
yCTaHaBJIMBAaeMbIi B 1 M OT BpeMeHHOTO pernepa (cM. puc. 19).

BremnuM odopmiieHneM penepoB 2, O CIYXHT KOJbLEBast
KaHaBa tuameTpoMm 0,8 M.

B TyHAPOBBIX OTKpPBITBIX paiOHAX 3aKIaIbIBAIOT TpyOUaThble
BpPEMCHHBIC perepsl Mo Ty ST (cM. puc. 18), a B TOpHOI TyHIpE C
KaMEHUCTHIMHU U IEOHUCTBIMHU TPYHTAMH — T10 TUILY 6 WK 4T (cM.
puc. 20 u 17).
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Puc. 20. BpemenHble penepbl 1715 30HbI CE30HHOT0 TPOMepP3aHHUs
a — KeJe300eTOHHbIN cToNO; 6 — MeTaunyeckas Tpyda ¢ OSTOHHBIM SIKOpeM; B — MeTajuindeckas Tpyoa,
3aKiaabiBacMas B l'lpOﬁypeHHle CKBAXHMHY, T — MeTalTHYeCKHI IITBIPb CO CTOPOKKOM; /T — JCPCBAHHBIC
CTOJT6H C I'BO3JIEM CO CCbCle‘lCCKOﬁ l]lﬂfﬂ'ﬂ((}ﬁ; € — BaJIyHC HAHECCHHBIM KPECTOM; K — KOBaHBIi TBO3/1b,
3a0HTbIH B IEHb paHee CIHIICHHOTO JePEeBa; 3 — KOBAHbIN I'BO3/Ib, 3a0HThIH B IEPEBSHHYIO ONOPY JIHHHHU CBS3H.

2.3. U3STOTOBJIEHUE 1 3AKJIAJIKA HUBEJIMPHBIX
3HAKOB

Jnst u3roToByieHHsT OETOHHBIX M IKEIe300E€TOHHBIX JJIEMEHTOB
PEmepoB ClieAyeT MPUMEHSTh MOPTIAHALEMEHT, 00eCIeYnBAOIINI
CPaBHHUTEIHHO OBICTPOE TBEPACHHE M BHICOKYIO MPOYHOCTHh OETOHA.
He pekoMeHayeTcs HCIONB30BaHHE POMAHIEMEHTa, KOTOPBIiA
ME/UICHHO TBEpACET M JaeT HEeI0CTATOYHO TBepAblii OeToH. [Ipu
HEOOXOJUMOCTH OBICTPOrO CXBaThIBaHWS OETOHA HCIOIB3YIOT
osicTpoTBepaetomuii  mopraagauement  (BTL[), a  Ttakxke
TJIMHO3EMHUCTBIN MM aHTHUIPUTO-TIIMHO3EMHUCTBIH [IEMEHT.



[Ipn wW3roTOBNIEHMH pENEpOB, MOUISKAIIUX 3aKJIagKe B
YCIOBUSIX  Cynb(paTHOW arpeccuy, HEOOXOAMMO IPUMEHSThH
MOPTIAHALEMEHT CYIb()aTOCTONKH.

[lecok ams M3roTOBICHUS OETOHA PEKOMEHIYETCSI KPYITHBIN MIIH
CpeIHHH, C JHaMETPOM 3epeH He MeHee | MM; IpUMEHEHHE MEIIKOTO
TecKa CHIDKaeT MPOYHOCTh OeToHa. ONTUMaNbHBIE pa3Mephl YaCTHIL
meOHs win TpaBus 4—6 cwm; mebeHbp oOecrednBaeT OOBIIYIO
MMPOYHOCTH OETOHA BCIICACTBUE YTIIOBATOW (DOPMBI HaCTHII.

Bricokoe kadecTBO O€TOHa 3aBHUCHT OT YMCTOTHI 3aIllOTHUTEICH
(mecka, mebHs). KonnyecTBo IIIMHUCTBIX U 3€MIIMCTHIX pUMeceil B
MEeCKe HE JOJDKHO MPEBBINIATH M0 Becy 3—5%, a B miebHe U rpa-
Bun— 1—2%.

Bony st usrotoBiieHus 6eTOHA CleIyeT MPUMEHSTh MPECHYIO,
qucTyro. [lonp30BaThesa OOMOTHON, CHIIBHO MUHEPATIM30BAHHON MU
3arpsi3HEHHOU BOAOH Helb3s. IIpruMeHeHne MOPCKOR BOJBI CIELyET
JIOMMyCKAaTh JIMIIb B CIIydasX 3HAYHTENBHBIX 3aTPyJHEHHH C
JIOCTaBKOM MPECHOM BOJBI.

JI1 M3TOTOBJNEHHUS JKEIe300€TOHHBIX W OCTOHHBIX 3JEMEHTOB
penepa, peqHa3HAYCHHBIX IS IEPEBO3KU ¢ 0a3 K MecTaM 3aKiaj-
KM, clieayeT npuMeHsaTh nemeHt mapku 400—500, Ho He Huxe 300,
a OeTOHHYIO cMech (IIEMEHT, TMECOK, IMeOEHb) — B COOTHOIICHUH
1:2:4 (mo odbemy). Takoe xe COOTHOUIEHHE JJOIDKHO COXPaHSITHCS
NPU M3TOTOBJICHUHM OCTOHHBIX U JKEJIE300€TOHHBIX ITUJIOHOB B KOT-
JIOBaHax.

Boapl B OETOHHOM CMECH MOO/KHO OBITh HE OONbIIE, YeM
HEO0OX0AUMO ISl NPUAAHHs eH IUIACTUYHOCTH, JIOCTATOYHOW ISt
3amonHeHus (opMBI 0e3 mycToT. M30bITOdHAs Boga B OCTOHHOMH
CMECH TIOHIDKaeT TMPOYHOCTh OETOHA W  TOBBINIACT  €r0
BOJOIPOHUIIAEMOCTE.  BOJOIIEMEHTHOE  OTHOIICHHE  (BECOBOE
COOTHOIIICHHE BOJBI U IIEMEHTA) HE JOJDKHO OBITH Oobmie 0,8.

Juss  oOecrieueHWss OTHOPOJHOCTH OCTOHHOM CMecH OHa
TIIATENEHO TIEPEMEIINBACTCS, BHAYAJIe B CYXOM BHIE, a 3aTeM C
BOJIOM. 3amoNHATH OMaxyOKH OETOHOM CIIeAyeT He IO3JHEe, YeM
yepe3 30 MHH TIOCTIE €T0 U3TOTOBIICHUSI.

Bo wm3bexaHrne TMONOMOK WHJOHOB IIpH MEpeBO3Kax UX
apMupyioT. B KkadecTBe apMmaTypbl HCHOJB3YIOT TOPSUCKATAHYIO
apmarypHyio cranb ("karanky”) muamerpom 10—12 MM (s
MIPOJIOIBHBIX CTEPIKHEH) U 5—6 MM (TSI TOTIEPEIHBIX XOMYTHKOB).



ApMaTrypHbIe KapKachl CBapUBAIOT WM CKPEIUISIOT BS3aJIbHOM
npoBosiokoi ceueHneM 1 mm. IllupuHa KapkacoB JOJDKHa OBITH
TaKoOM, 4TOOBI TOJIIMHA CJIos OETOHA CHapyXKH Kapkaca (3alUTHBIH
cioii) OblTa paBHOH 2 CM.

Puc. 21. MHorosiueiikoBasi onajgyoka.
1 — ymopnslit 6pycok; 2 — kianH; 3 — pama; 4 — OTBEpCTHE JUIS TOJOBKH Mapku; 5 — sueiika uis
M3rOTOBJICHUS NHJIOHA.

XKene3o6eToHHBIE MUIIOHBI [UIS PSIOBBIX T'PYHTOBBIX PENEPOB
W3TOTABJIMBAIOT B MHOTOSTYEHKOBBIX (6—8) pa30opHBIX omanyOKax,
CMOHTHPOBAHHBIX Ha OTHOM IuTe (puc. 21).

IIpy U3roTOBIEHMU MUIOHOB HAa AHO KaXIOH SYEHKH YKIIaabl-
BAaIOT U YTPaMOOBBIBAIOT CJIOH OCTOHA TOJIIUHON 2 CM, HA KOTOPHIi
KIaayT apMaTypHbIi kapkac. [lajee Bce MpPOCTPAHCTBO OMAITyOKH
3aIOJHSIOT OETOHOM, OJHOBPEMEHHO YCTaHaBIMBas B HEE MapKy
Tak, 4ToOBbl cepuueckass TOJOBKA €€ BOLUIA B CIICHHAIBHO
MPOCBEPJICHHOE OTBEPCTHE B TOPIICBON yacTu omanyOku. beToH B
omasyOKe  THOIATENFHO  yTPaMOOBBIBAIOT W BHIPABHUBAIOT
TIOBEPXHOCTH €T0 3aI10UINII0 C KPasMH ONaryOoK.

st n3roToBiieHNsT OCTOHHBIX SIKOPEH C OTBEPCTHEM HITH BHIEM-
KON B OCTOH, 3aIONHSAIONINNA OMaxyOKy, BCTaBISIOT Ha TIyouHy 20
CM OKAHTOBAHHBIM Ha YETBIPE TPAHU JAEPEBSHHBIM BKIJIAMBIII
ceuenneM 20X20 cm u BbicoToll 30 cM, uMewIUNA BBEpPXYy
JIepeBAHHYI0 pydKky. B Hauame TBepieHHA O€TOHa BKIAIBIMI
BBIHUMAIOT.

IIpu u3roTOBNEHNN OETOHHBIX OJIOKOB B BHIE YCEUEHHBIX MHpa-
MUl OTMATyOKM yCTaHABIMBAIOTCA HA IMMTaX Y3KOH YacThIO BHM3.
Ecmu B Takoil 3HaK NOJDKeH OBITH 3a0€TOHHPOBAH OTPE30K TPYOHI,
IIUT YCTaHABIMBAETCS HAJ 3¢MHOM MOBEPXHOCTHIO Ha BBICOTE, COOT-
BETCTBYIOLIEH JUIMHE BBICTYHArOUIeH Haj OCTOHHBIM OJIOKOM 4YacTH
TPYyOBI.



[TuoHBI ¥ SIKOPY 10 TPAHCIIOPTHPOBKY CJIEYET BHIJIEP)KUBATH B
TEHH IpU TeMIepaType Mo Bo3MOXHOCTU He MeHee +15° C B Teue-
Hue 10—12 npHe#l, MNOKPBIB HMX CMOYEHHBIMH POTOXAaMHU,
MEIIKOBUHON, ONFIKAMH | T. I. [Ipy HEOONBIINX IONOKUATETBEHBIX
temneparypax (4—8° C) tepaerne OeToHa 3amenmsercs, a mpu 0°
npekpamaercs. [ ycKopeHus TBepIeHHs OETOHa B COCTaB €ro
ClleZlyeT BBOIHUTH JO0AaBKH B BHUIE XJOpHCTOro KaimbIwsa (3% s
HEapMHpOBaHHOTO M 2% 11 apMHPOBAaHHOIO O€TOHA) WIH
XJIOPUCTOTO HATpHs (COOTBETCTBEHHO 2 1 1,5% OT Beca 1ieMeHTa).

BriHUMaTe O€TOHHBIE DJIEMEHTHI U3 ONAIyOOK CllelyeT He
paHbllie, 4yeM depe3 3—5 nqHel mocne ux usrorosieHud. Ilocne
CHATHS ONaJyOOK pakOBWHBI M yriryOieHuss Ha OOKOBBIX CTEHKax
MUJIOHOB 3aTHPAIOT LEMEHTHBIM pacTBopoM 1 : 3 (omHa dacTh
LEMEHTA U TPU YaCTH TECKa).

Ecnu  sikopu  perepoB  OTIMBAIOTCA B CKBRXHUHAX WM
KOTJIOBaHAX, pa3pelraeTcs, MpH OTCYTCTBHHM MIeOHS H TpaBu,
HCTIOJIH30BaTh BMECTO OSTOHA IIEMEHTHBIN pacTBOP B COOTHOIICHUH
1:5.

[pwu 3akmagke MapoK ¥ OCHOBAHHHA PEIIEPOB B CKATBHYIO TOPOTY
HCIOJIb3YIOT LEMEHTHBIA pacTBOp B cooTHomeHuu 1 : 3. Takoe xe
COOTHOIIICHHE PacTBOpa MPUMEHSIOT IPH 3aKPCTUICHAN OCHOBAHHMA
MIHJIOHOB B BBIEMKE SIKODSI.

3akanky penepoB TUNOB 4 U 5 mox Oyp NMPOU3BOIST CIEIYIO-
muM obpazom. [Ipobypusaror mexanusmoM (tunia BKI'M, YI'b-50 u
Jp.) CKBaXWHY HEOOXOAMMOW TMIyOWHBI W HATUBAIOT HAa €¢ JHO
neMeHTHBIA pactBop (1:5) cmoem 2—3 cm. [lamee omyckaroT
OCTOHHBI SKOPb Ha JHO CKBOKHHBI M B BBIEMKY SKOPSI [0
TTOJIOBHHBI €€ BBICOTHI HAJHMBAIOT IEeMEHTHHIH pactBop (1 : 3), B
KOTOPBIN YCTaHABIMBAIOT OCHOBAHUE TTHJIOHA.

BepxHIOI0 YacTh MMIOHA C MOMOINBIO PACIIOPKU 3aKPEIUISIOT B
OTBECHOM TIOJIOKEHUH, MOCIIC YETO 3AIONHSIIOT CKBAXUHY TPYHTOM
C TIOCITOWHBIM €T0 TPaMOOBAaHUEM.

3amojHeHHe TPYHTOM JOJDKHO IIPOU3BOJHUTHECS Cpasy Iocie
YCTAaHOBKH IMHJIOHA C Te€M, YTOObI KOTJIOBAaH ObLI 3aChINaH B TIEPHO.
JI0 Havajia CXBaThIBaHUsI IEMEHTHOTI'O PAaCTBOPA B BHIEMKE SIKOPSL.

B Tex ciywasx, Korga BMECTO JKEI€300€TOHHBIX ITHIOHOB
WCTIONB3YIOT acOOIeMEHTHBIE TPYyObl muameTpoMm 14—16 cm, s
YIPOYCHHS CBA3M OCHOBAHHSA TPYOBI C SIKOPEM B HIDKHIOIO YacTh
TpyOBl 10 3amoNHEHMs ee OETOHOM BCTABISIIOT B JBYX B3aUMHO



MEepHEHANKYJISIPHBIX HANpaBICHUSAX J[BA METALIMYECKUX CTEPIKHS
tonuHoH 10—12 MM u jgnuHO#, mnpeBbimaromeit Ha 10 cm
nuametp TpyOsl. [Ipu ycTaHOBKE TpYObI B OTBEPCTHE B SIKOPE KOHIIBI
CTEp>KHEH pa3MEIIaloT B yTIJIaX BBICMKH.

[Ipn n3roToBieHNN AKOpEH M3 OETOHA B CKBAXHMHAX MOCTYMAIOT
crenyromuM o0pa3oM. B BEIOYypeHHYIO CKBa)KHHY 3aJIMBAIOT OETOH
(1:2:4) 1o HEOOXOIUMOTO YPOBHSL, TIOCIIE Yero B OETOH OIMYCKAIOT
HIDKHIOIO YacTh PENEepHOH TpyOBl, 3aKpemsis BEPXHIOI 4acTh C
MIOMOIIBIO  PAacCIOpOK B OTBECHOM TMoJjoxeHHH. [lamee Ha
MOBEPXHOCTh O€TOHA HACHINAIOT CIOM Mecka TOJIIIMHOM He MeHee
10 cM 1 3achIIAIOT CKBRXKHHY MECTHBIM IPYHTOM C IOCIOIHBIM €ro
TpamOOBaHHEM.

B 30He MHOronerHeil Mep3lOTHl 3aKJIAJIKy PENEPOB B Y3KHUE
CKBO)XUHBI IPOM3BOAAT clieAylonuM oOpasoMm. [IpoOypusator
(MexaHnudyeckuM OypoM HIM TepMOOYpOM) WM TPOTAMBAIOT
(mapooTTamBareneM) CKBa)XHHY AWaMeTpoM 15 cM HeoOXoammou
rIyOuHBI, B KOTOpyIo 3amuBaioT 20—25 1 rpyHTa rycrorexydeit
KOHCHCTEHIIMM M HEMEIUICHHO BCJEI 3a STHM OITyCKaloT perep,
BIABIIMBAsl €0 B TEKy4Wi TPYHT TakK, YTOOBI OCHOBAaHHE perepa
JOCTUTJIO [HAa CKBaXHWHBEL IIpm 3ToM Onaromaps ImaxmMaTHOMY
pacIioNoKeHUI0  MOTy(JIaHIEB SKOpPs TPYHT 3amoJIHSAET BCE
IPOCTPAHCTBO MEXIYy HHMHM U IIOCIE€ 3aMep3aHHs CO3JaeT
3HAQYUTEJIBHOE  CONPOTHBIICHHE  BBIYYMBAIOIIUM  YCHIIHSM,
JEUCTBYIOIIUM Ha penep. Bbinie SKkops NPOCTPAHCTBO MEKIY
penepoM M CTEHKaMHM CKBa)KHUHBI 3allONHAETCS TajbIM yTpaM-
GOBaHHBIM I'PYHTOM.

B nensx ©60psOBI ¢ KOppo3ned MeTaIM4eckux TpyO, MCIIOIb-
3yeMBIX IUISi PEIepoB, CIEAyeT II0 BO3MOXKHOCTH HPUMEHSTH
OLIMHKOBaHHBIC WJIM SMalIMpOBaHHbIe TPYOBI. IIpn HEeBO3MOXKHOCTH
9TOTO0 AHTHKOPPO3UHHON 3aIIUTON MOKET CIIy>KUTh OMTYMHOE WU
SMOKCHIHOE IOKPBITHE, a TakXkKe XJOPBUHWIOBAs JIMIKAas
M30JSIIMOHHAS JICHTA.

OCHOBHBIM yCIIOBHEM 3()(HEKTUBHOCTH OMTYMHOTO HOKPBITUS
ABJISICTCA TIIATEIbHOE YIAJIEHUE C MIOBEPXHOCTH TPYOB! pXKaBUMHEI,
JKMPOBBIX TSATEH M T. I, JOCTUTaMO€ MEXaHMYECKOH WM
XMMHYECKON OYMCTKONH. MeXaHnYecKass OUUCTKA OCYILECTBISETCA C
MOMOIIIBIO MECKOCTPYHHOTO ammapaTa, CTalbHBIX LIETOK, CKPeOKOB
U T. 1. XHUMHYECKass OYHCTKAa COCTOMT B IOTPY)XEHHH TpyO B
pactBop ceproii (15—20%), comstroi (10—12%) mmu pocdopHoit



(10—15%) kuCnOTBI, C MOOCHCAYIOUCH MPOMBIBKOH BOJOH H
HelfTpanu3anuei 5% pacTBOPOM KaIbIIMHUPOBAHHOM COJMBL.

Ilepen nanecenmem Ouryma TpyOa TpyHTyercs pacTtBopoMm 1
yacTh 6utyma B 3 gacTax OeHszuHa. buryM (110 BO3MOKHOCTH MapKu
I11) pacTBOpAIOT 10 TEKYYEro COCTOSHHS W HAHOCAT Ha TPYHTO-
BaHHYIO ITOBEPXHOCTH TpyObI. [lociie HaHeCceHus IepBoro c1ost (To-
muHOW 1—1,5 MM) W ero 3aTBepAeHHsS HAHOCAT BTOPOW CIION U
cpazy e TpyOy 00epThIBatOT KpadT-Oymaroi.

B rpyHTax ¢ NOBBIIIEHHOW MHHEpalu3alued TI'PYHTOBBIX BOJ
KOJINYECTBO CJIOEB JJOBOAAT /10 TPEX.

BHyTpeHHIOI0O  IMOJIOCTH  perepHOM  TPyObl  IIEMEHTHBIM
pacTBOPOM HE 3alloJHSAIOT, OJHAKO JOJDKHAa OBITh obecredeHa
repMeTH3alusi 3TOH II0JIOCTH IyTeM MNpPUBapKu K OOOUM KOHIAM
TpyOBl MapKH W SIKOPHOTO (JlaHLla WM 3a/IeJIKH OJHOTO KOHIA B
OETOHHBIH SIKOPb.

B ycnoBusix arpeccHBHBIX I'DYHTOB (B OCHOBHOM B paiOHax
Cpenneit A3un) IpUMEHEHUS METAJUTHIECKUX SKOPEH JOMycKaTh He
cienyeT. beToHHBIE XK€ 3HaKM B OJTHX YCIOBHAX HEOOXOAMMO
M3rOTaBIMBATh W3 IUIOTHOTO OETOHA, YTO SBIISETCS TJIABHOW MEpOH
O60oppOBl  TMPOTHB  pa3pymIAONIEro  JIEHCTBHA  arpecCHUBHBIX
TPYHTOBBIX BO/I.

IToBbImeHNE MIOTHOCTH OETOHA TOCTUTAeTCsl YMEHBIICHHEM B
HEM KOJHMYeCTBa BOJABI (BOJOIIEMEHTHOE OTHOIIEHHE HE OJKHO
npeBbimate (,5), yBennueHHeM B OCTOHHOH CMeCH KOJIMYecTBa
nementa (o 400—450 kr ma 1 M° Geroma) M TIIATENBHBIM
TpamMOoBaHHEeM OETOHHOW Macchl (JIy4llle BCEro ¢ NPUMEHEHHUEM
BHOpPATOPOB).

B xauecTBe JOMOJHUTEIHHONW MEPhI MOXET OBITH NPHMEHEHO
TIOKPBITHE TTOBEPXHOCTH OETOHHBIX DJIEMEHTOB 3Haka OWtymoM. B
9TOM ciydae 00s3aTeNIbHO HaHECEHUE Ha 3HAK JIBYX CJIOEB I'PYHTOB-
KM, KOTopas oOecredMBaeT INpPOHMKHOBEHHE OHTyMa B
Or3neskanye K TOBEpXHOCTH OPhI OeTOHa.

B ycnoBusx arpecCMBHBIX TPYHTOB OCOOEHHO JKelaTeIbHO
BMECTO JKeJIe300€TOHHBIX NMUJIOHOB HCIIOJIB30BaTh acOOIIEMEHTHBIC
TpyOBI, 3alI0JTHEHHBIE OETOHOM.

Ilpy  UCMONB30BAHUM  JIMIIKOM  XJIOPBUHUJIOBOM  IUICHKH
HocJeHsIsT OOMAaThIBACTCSl MO CIHpaTd BOKPYT METaJUIMYECKON
TpyOBI CBepXy BHH3 (OT MapKH JO SKOpPsS); B OTOM CiIydae Takke



JKENMATeNbHO — TNPEIBAapUTEIILHOC HAHECCHHE Ha  OYHINCHHYIO
MMOBEPXHOCTh TPYOBI OJTHOTO CIIOSI TPYHTOBKH.

B xadecTBe aHTUKOPPO3UITHOTO U OJTHOBPEMEHHO MPOTHBOITYYH -
HHCTOTO CPEJICTBA MOXET OBITh MCTIOIB30BAHO MOKCHUIHOE TOKPHI-
THE, KOTOPO€ YMEHBIIAeT IEHCTBHE BBHITYYMBAIOMIMX YCHIIMH Ha
3HaK B 3—4 pa3za. TexHOJOrus OSTOrO0 TIOKPBHITHS OIKMCaHa B
nokymenTte "LIeHTpBI M pemnepsl rocyIapCTBEHHOHN Teo1e3UdIecKoit
ceru CCCP” (M., "Henpa”, 1973).

[Ipu 3aknanke penepoB JOKHBI CTPOTO BBITIOTHITHECS TpeboBa-
Hus [IpaBun mno TexHuke Oe3omacHocTH Ha  Tomorpado-
reofIe3nYecKux paboTax.



T'maBa 3
HUHCTPYMEHTSDI J1JIs1 HUBEJIUPOBAHUSA
B 3aBuCHMMOCTH OT KJlacca HHMBEIMPOBAHUS K WHCTPYMCHTaM H
peikaM  TPEABSABISIOT  pa3iddHble  TpPeOOBaHUS,  KOTOPBIC
ycranoBneHsl MHCTpykumeit mo wusemmposanumo |, I, 1T u IV
KiaccoB m3naHus 1974 1. (B manbHEHIIEM H3JIOKCHWH HMEHyeMast
Wuctpykumeit) (Tadm. 3).

Tadanua 3
Krnacc HuBenupoBaHus 11l [\ TexHuueckoe
HopwmaspHas [yTHHA BU3UPHOTO Jy4a, M 75 100 120
CpenHsisi KBaJpaTHYeCKasi MOTPEIIHOCTh OIpe- +15 +3,0 +6,0
JICTICHUSI NPEBBIICHHUSI HA CTAHIINH, MM
CpenHsisi KBaJpaTHyecKas MOTPEHIHOCTh Ha 1 +4,0 +8,0 +20,0
KM yXOJia, MM
VYBenuueHne 3pHUTENBHOW TpyObl HE MeHee, 30 25 20
Kpar
Lena neneHus MIHHAPUIECKOTO KOHTAKTHOTO 30 30 45
YpOBHs Ha 2 MM He bouiee, cex
TIpenen paboThl KOMICHCATOPA, MUH +10 15 +15
Petiku IenbHbie CkaHbie
JIepeBSHHBIE IIAmeYHbIe
IIAIeYHBIE
Ilena HaMMEHBIIETO MAENCHHS IIKAIBI PEHKH, 10* 10 20
MM
JlnuHa peiiki, MM 3000 3000 4000
Homyctumoe — oTkioHenne ot  Homuuama| +0,50 +1,00 +1,00
JIF000TO METPOBOTO HHTEPBAJIA, MM

* Jlpy HUBENMPOBAaHMM B TOPHBIX pallOHAX CJEAYeT NPUMEHATh WHBAPHBIC
pekn.

3.1. HUBEJIMPBI H3 U HB -1

IIpu vuBenupoBanuu |11 u IV xnaccos, a Takke npu TeXHUYE-
CKOM HHBEJHPOBAHHU B OCHOBHOM HpPUMEHSIOTCA HuBenIHpHl H3 u
HB-1.

Ha puc. 22 uzo6paxen nHusenup H3, na puc. 23 — HB-1.

Hugemup H3 ot HuBemupa HB-1 ornmuaercs Tem, 4To Ha HEM
ycTaHOBIICH Oojiee TOYHBIH IMJIMHIPHYECKUH YPOBCHb, YIYYIICHBI
3pUTeNbHas TpyOa N BHEITHUN BUI.




Puc 21

8 A"

Puc. 25. Ontuyeckas cxema Hupesaupa H3.



Tabauua 4

H3 HB-1 H2 HA-1 Ni 007 | NiB3-6 HC4 Ni O
VYBenuuenue 31 31 40 41,8 315 28 win 30,5 20
3PUTENBLHON TPYOBI, 32
Kpar
Toxne 3pernst TpyObI MO 1°20’ 1°20’ 55’ 1°00’ 1,3° 1°20' 1°20’ 1°4(
BEPTHKAIIH
Llena nenenns 15 17—23 10 10 — — — —
HUIMHAPUYECKOTO
YPOBHS Ha 2 MM, CeK
Juana3zoH paGoThl — — — +12 +15 +15 +1(
KOMIIEHCaTOpa, MUH
Haunwmenbliee 2 3 2,0 3,0 2,2 3,0 2,5 15
paccrosiuue C Ha-
BU3UPOBAHUA, M CaﬂKOI‘;I

1,0

Llena nenenus 5 7—15 5 5 8 8 10 8
YCTaHOBOYHOTO
YPOBHSL Ha 2 MM, MHH
Macca HuBenmnpa, Kr 18 1,8 6,0 58 39 2,3 2,0 1,7
Macca ynakoBOYHOTO 2,0 2,0 48 53 2,8 2,3 2,0 1,7

SIrUKa, KI




Husenmp H3 cocrout u3 3putensHO TpyObl, IMIMHAPHIECKOTO
YPOBHSI, N300paXeHHE KOTOPOIo IepeiaHo B I0JIe 3PEHUsl TPYObI
(puc. 24), aneBallIOHHOT0 BUHTA, KOTOPBIM OCYIIECTBISIETCS. TOYHOE
COBMEIIICHNE KOHIIOB ITy3bIPbKa yPOBHSI, 38KUMHOTO U HaBOMSIIETO
BHUHTOB, KpPYIJIOTO YCTAaHOBOYHOTO YPOBHS, Tperepa ¢ Tpems
MOJBbEMHBIMH BHHTAMH W 0akcel, B KOTOPOH HAaXOIWTCS
BEpTHKaJbHAs OCh HuBeIMpa. OmnrTHueckas cxemMa HHUBENIUpa
rokaszaHa Ha puc. 25. Husenup roctupyercs Ha 3aBOJE TaK, 4TO B
OKYJISIpE€ 3PHUTEIBHOW TpyOBl OJHOBPEMEHHO PE3KO BHAHBI CETKA
HHUTeH, 300paxeHne MpeaMeToB U H300paxeHrne KOHIIOB My3bIpbKa
YPOBHSL.

IlIIIIl[llIIIHH!HIII'"Ii!llllllliflllil!lllllll
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Puc. 26. Huestup HI'.

Ecin Her pe3koro OJHOBPEMEHHOTO W300pa)KeHUs KOHIIOB
My3bIpbKa YPOBHS W H300paXCHUs] TMpeaAMeTa, Ha KOTOPBIi
BU3UPYIOT, TO HepememaroT o0bekTHB 1 (cMm. puc. 25) BHoib
ONTHUYECKOH OCH.

OCHOBHBIE ONITHYECKNE U KOHCTPYKTUBHBIC JTaHHBIC HUBEIHUPOB
H3 u HB-1 npuBenens! B Tadu. 4.

Hugemup H3 pabortaer B amamazone Temmeparyp or —40° mo
+50°C. Ilpu m3meHeHun TemmnepaTypsl Ha 1°C yrom i HuBemupa
nsMensiercs He 6onee yem Ha 0,8".

B xommexT HuBenmupa H3 BXomsaT: HUBEIUp, MITATUB, YKIAI0Y-
HbIA simuk, ctaHoBod BUHT, 3UII, TexHuyeckass AOKyMEHTAIMs, a
TaK)Ke JBE ILIAlIeYHble TPEXMETPOBbIE ABYXCTOPOHHUE PEUKH C
CaHTHUMETPOBBIMH JICTICHMSIMU W OJHA TIOJ[BECHAs peiika IuiiHOH 1,2
M.



IIpu nuenupoBanuu |11 kimacca MOryT Takxe NPUMEHSTBHCS
HuBenupsl ¢ ypoBHeM tuna HI. Omnnume nuBemupa HI ot
HuBenupa H3 cocroutr B TOM, 4TO M300pakeHUE KOHIOB ITy3bIpbKa
YPOBHSI PacCMaTpUBAETCS PSIOM C OKYJIAPOM 3PHUTEIBHOW TPYOBI
yepes cnenuanbHyro aymy. Husennp HI' moxasan Ha puc. 26.

3.2.HUBEJINPBbI H2 1 HA-1

Ha puc. 27 u 28 noka3zansl HuBenup H2 u onrtuueckas cxema
3pUTENILHOM TPYOBI, a Ha puc. 29 — Husenup HA-1. Otu HUBenMpEHI
NpUMEHSIOTC pu HUBenuposaHuu | || xiacca B ropHBIX paifoHax.
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Puc. 28. Onruueckasi cxema nuseaupa H2.

1— Haca/loyHas JuH3a, 2— ONTHYECKUIA KJIAH; 37 TITTOCKOMapasiae/ibHas MIacTHHKA, 475 — JIMH3bI
o0bbeKTHBa; 6 — (oKycHpyroLas JIHH3a; 7 — Mepearolas IPH3Ma ONTHYECKOT0 MHKPOMETpa; 8 — ceTka
Hureii; 9 — okyisip; 10—13 1 16 — omnrudeckas cucTeMa JUIsl Iepeiaun H300pakeH st KOHLOB ITy3bIpbKa
YPOBHSI B TIOJIe 3peHHs OKyIsipa; 14 — mmana onTHYeckoro Mukpomerpa; 15 — 3epkaio nojacserku; 17 —

3aIIMTHOE CTEKJIO IWIHHAPHYECKOTO YPOBH:; 18 — aMIlysa IMIMHAPHYECKOTO YPOBHS.



Puc. 29. Husestup HA-1.

Xapakrepuctuku HuBenaupa HA-1 He3HAUMTENBHO OTIMYAIOTCS
oT xapakrtepuctuk H2. Otnumune nHuBemups H2 or HA-1 cocrour
TOIBKO B 0OJiee COBEPIICHHOW KOHCTPYKIMHM HHCTPYMEHTa. Y
HuBenupa H2  amoxpomaTtuueckas — 3pUTeNbHas  Tpyda C
ysemuuenneM 41,8, mockonapaniensHas MIACTHHKA ¢ OTCUETHBIM
MEXaHU3MOM U IMIMHIPUYIECKUN YPOBEHB, JUISL NMPEIOXPAHEHHUS OT
OHOCTOPOHHETO  HarpeBa IOMEHIEHBI B  JONOJHHUTEIbHBIH
MeTaUIn4ecKuit KoKyX. KojKyX 3HauUTEeNIbHO YMEHBIIAeT TETJIOBbIC
BO3JICHCTBHSI HA IOCTHPOBKY HHBenupa. Ilepen 3putenbHOM TpyOoit
MOMENICH 3alUTHBII KIIMH, KOTOPBIil MO3BOJISIET FOCTHPOBATH YTOT |
HUBEIHpA. Onruueckuit MHKPOMETP COCTOHT n3
TUTOCKOTIAPAIIEIbHON IUTACTUHKH, MaxXxOBHYKA, TSTH W OTCUYETHOU
IIKajbl, KOTOpas JKECTKO cCBA3aHa ¢ TiArod. M3obOpaxkeHue
OTCUCTHOW IIKaJIBl ONTHYECKOTO MHKpOMeTpa B HuBenupe H2
NepefaHo B I0Jie€ 3peHust TpyOBl, YTO yIpoImaer padboTy c
uHcTpymMeHToM (puc. 30). IlnockomapamienbHas IUTACTUHKA U
OTCUETHBI MHKPOMETp YKECTKO CBSI3aHBI CO 3PUTEIBHON TPYyOOd.
Takasi KOHCTPYKIMSI MHKPOMETpa 3HAYHTEIHHO YMEHBINAET ero
MepTBBIH x07. HuBenup H2 mo3BossieT BEIONHATE BU3HPOBAHUE HA
paccrostHusAx ot 1,0 mo 2,0 M, [Ig 3TOro Ha 3pHUTEIBHYIO TPYOy
KpersiT ClenuaibHylo JuH3y. OCHOBHBIE JaHHBIC HUBEIHPOB
TIpUBE/ICHBI B Ta0II. 4.



Puc. 31. lIpuauyun padoTel HUBEJIMPA ¢ KOMIIEHCATOPOM.

3.3. HUBEJIMP C KOMIIEHCATOPOM Ni 007

[IpunHiun paGoOTEl HHUBEIMPOB C KOMIIGHCATOPAMH MOYKHO
MOHATh W3 cienyromero mpumepa. OOparumMcs k puc. 31, Ha
KOTOPOM 0003HAYCHBI:

f — ¢oxycHoe paccrosiue 00beKTHBA 3PUTENBHON TPYObI HUBE-
nmpa,

0, — yToJ HAaKJIOHA HUBEIHPA,

S — pPAacCTOsSHHE OT KOMIICHCATOPA 0 CETKU HHUTEH,



[} — yroJs OTKJIOHEHUsI Ty4a KOMIICHCATOPOM.

Ipennonoxum, uyto Touka N peliku, HAXOMAIICHCS HA HEKOTO-
POM pacCTOSIHAU OT UHCTPYMEHTA, ONTUYECKUHN IIEHTP 00bekTruBa O
" HeHTp ceTku HUTer C JiexaT Ha OJHOW TOPU30HTAITBHOHN MPSMOW,
T. €. BU3UpHAs JINHUS WHCTPYMEHTa TOPH30HTaNbHA. B 3TOM cityuae
n3o0pakeHue Touku N COBMeEIIeHO ¢ IeHTpOM ceTku HuTei C (puc.
31, a), aorcuer mo peiike paBeH N .

Haxnonum TpyOy HHBEIHpa BOKPYT ONTHIECKOTO IIEHTPa 00BEK-
TUBa Ha yroia o. Llentp cerkn Huted C CMECTUTCS OTHOCHUTEIBHO
NepPBOHAYANBHOTO MOJOKEHNUs Ha BenuuuHy fo (puc. 31, 6) u orcuer
10 peiKe U3MEHUTCH.

Puc. 32. Husesaup M007. Puc. 33. Ontuyeckas cxema Huesupa Ni007
1 — 3amuTHOE CTEKI0; 2— meHTanpu3ma; 3—4 — nuH3bl 00BEKTHBA; 5 — KoMmeHcaTop; 6 —
TPSMOYTOTbHAS PH3MA.

Ecmun ke kakuM-nmubo crmocoOOM COBMECTHM H300pa)KeHHe
toukr N ¢ menrpoM cetku Huteit C, He MEHsS HaKJIOHA TPYOBI, U
MOJyYUM IEPBOHAYAIBHBIA OTCYET MO peiike, COOTBETCTBYIOLIUIL
TOPU30HTAILHOMY MOJIOKEHUIO BU3UPHOI JIMHUH, TO B 3TOM Cllydyae
BU3UpHAs JIMHUS HUBEJHMpa CTaHET KaK Obl TOPH30HTAIBLHOH. DTO



COBMeIlleHne N300paxkeHHs CeTKH HUTeH ¢ oTcueroM N mpousBoaut
KOMIIEHCATOP HUBEJIUPA.

Hmeetcst HECKOIBKO TTyTeH sl COBMEIIEHHUS N300pa)keH s ToY-
ku N ¢ meHTpom cetkn HuTeld C. B 0gHNX HUBEIMPAxX MPHU HAKIOHE
CMEIIAETCS CETKA HUTEH, B APYTUX U3MEHSIETCS X0 JIy4ei.

W3 cymecTBylOmMHUX B HACTOSIIEE BPEMsS HHUBEIHUPOB C
kommneHcatopamu B CCCP npu nHuBenupomanmu |l1  xkmacca
Haubousiee mupoko npumenstorest Husenupsl NiB-3, NiB-4, NiB-5,
NiB-6 ¢upmer MOM (BHP) u Ni0O7 HapomHoro mpemnpustus
"Kapn Leiice”, Mena (I'JIP).

OcHOBHBIE TPeOOBaHUs, KOTOPBIE MPEABSIBISIOTCS K HUBEIUPAM
C KOMIIEHCATOpOM, MpeJHa3HauYeHHbIM sl HuBenupoBaHusa Il
KJIacca, ClIeAyIoIue: KOMIEHCAaTOp JOJKEeH paboTaTh B Ipeaenax +
10, Bpems 3aryxaHuss  KoiieOaHMH  M300pa)keHUs  mOCIe
MEXaHWYECKHX BO3/ICHCTBUII HA HUBEJIUP HE JIOJDKHO OBITH OOJIbIIE
2 ceK, TOYHOCTh CaMOYCTAHOBKM BH3HWPHOMW JIMHWU B OJTHO M TO K€
noyiokeHue Menpme + 0,5,

Hugenup ¢ xomnencaropom Ne0O7 mpenHazHadeH Al HUBEIU-
poBanus I, III u IV knaccoB. IlepBble 3K3eMIUISIpl HHUBEIHUPOB
umenu unaexkc Koni 007. Husenup NeOO7 oTiuvaercs OT UIMPOKO
M3BECTHBIX HUBEIHMPOB C YPOBHEM HECKOJBKO HEOOBIYHOW (hopmoit
(puc. 32). Ha puc. 33 mokxa3aHa ONTHYECKass CXeMa 3PHUTENbHOM
TpyObl. BHYTpH BepTHKaNbHOrO KOpIyca MOMEIIeHA 3pHUTENIbHAs
Tpyba 3 u 4, kommeHcaTop 5 ¢ AeMIdepoM U ONTHYECKUI MUKpO-
MeETp 2 B BHUJI€ HAKJIOHAIOLIEHCA NEHTaPU3MBI.

BuzupHbIi Tyd IpOoXOaUT Yepes 3aliuTHOE CTeKIo 1 u momagaer
B TCHTANpHU3My, KOTOpas HaIpaBiseT dyd B o0bekTHB. OIqHOBpE-
MEHHO TCEHTANpHU3My HCIIOJB3YIOT B KadecTBe MHKpomerpa. OHa
MOJKET OBOPAaYMBaThCS (HAKIOHSTHCS) OTHOCUTEIIFHO OCH, TIEpIIeH-
JUKYJISIPHOW K BH3HMPHOW JIMHWH, Ha HEKOTOPBIH Yrojl W CMeEIaTh
BU3HUPHBII JIy4d MO BHICOTE HA 5 MM.

Ecnu HuBenup ucnonb3ytoT npu HuenupoBanuu III u IV knac-
COB, TO MHUKPOMETp BBIKIIOYalOT. OCHOBHBIC [aHHBIC HUBEINpA
Ne0O07 mpuBeneHs! B TabI. 4.

3.4, HUBEJIUPBI NiB-3, NiB-4, NiB-5 u NiB-6

Husenupsr NiB-3, NiB-4 u NiB-5, NiB-6 mano uem oTiangarTcs
apyr ot npyra (puc. 34 u 35). Husenmupsr NiB-3 u NiB-5 cHabxeHs



CTEKJISIHHBIMH KpPYraMH JHaMeTpoM 82 MM, KOTOpBIE CIyXaT JUIst
W3MEpEHHs TOPU3OHTAJIBHBIX YIi0B, a HuBenupbl NiB-4 u NiB-6 ux
He umeroT. Ornnune xe HuBenupoB NiB-3 u NiB-4 ot nusenupos
NiB-5 u NiB-6 cocTouT B TOM, YTO y MOCJIEHUX HUBEIHUPOB B TIOJIE
3peHnst TpyOBl NepefaHo H300paKeHHE KPYIJIOTO YCTaHOBOYHOTO
YPOBHs. DTO MO3BOJISIET BO BPEMS B3SITUS OTCUETOB IO PEHKe KOH-
TPOJIMPOBaTh, B KAKOM IOJIOKCHUH HAaXOJIUTCsl KOMIeHcaTop. M30-
Opakenue mouisi 3peHus HuennpoB NiB-5 u NiB-6 nokaszaHo Ha
puc. 36. ITy3bIpek Kpyrioro ypoBHS IPH B3ATHH OTCUETOB JOJIDKCH
HaxOANTbCS BHYTPH Kpyra.

3putensHas TpyOa HUBeNWpa aHaJUIATHYecKas, ¢ BHYTPEHHEH
(oKycHpoBKOH, maeT mpsiMoe u3oOpakeHuwe. Onruueckas cxema
TpyOBI TIpuBeZieHa Ha puc. 37. Bce onTuueckue IeTaad MOKPHITHI
OpOTHBOOTpaXaTelnbHbIM ciioeM "T”. OObEKTHB 3pUTEIBHOMN TPYOBI
COCTOUT U3 Tpex JIuH3 5, 6 u 7. KomneHcaTtop, pacrnoyo>KeHHbIH
Mexny HuTer 1 m Qokycupyromei JTHH30H 5, COCTOUT U3 CHCTEMBI
npusM Iloppo BTOporo poma 2, 3, 4. IlpusmMa 3 HENOIABUXKHO
CKpEIUICHA C TEJIOM TPYOBI, a IPU3MbI 2 ¥ 4 YCTaHOBJIECHBI HA OTHON
oOme  ompaBe, TOABEUIEHHOM Ha  YETBIpeX  IOMAapHO
MIEPEKPEIIMBAIONINXCS CTAIbHBIX HUTAX nuamerpoM 0,05 M.
JmHa HuUTelt okono 3 oM. s mpenoxpaHeHUs HUTEH OT OoOpbIBa
BO BpeMs TIEPEHOCKM HUBENUpa KojiebaHMs KOMIIEHCATOpa
OTpaHMYEHBl CIIEIHAJIbHO "3amopHbIM MTHGTOM” B BHAE OCH.
YcnokoeHue kojeGaHMH KOMIIGHCATOpa IPOM3BOIUTCSA JIBOMHBIM
BO3IYyIIHBIM aemndepoMm. KommeHcaTop M OKyJIsp 3aKpbIThI
KOXKyXOM, COCTOSIIIMM M3 JBYX CBhEMHBIX udacTe. OmpaBa CETKH
HUTEH cHa0)XeHa OJHUM KOTHPOBOYHBIM BHHTOM JUISL MCIIPABICHUS
yria i.

Kak BumHo Ha puc. 34, 35, nuBenupsl NiB He UMEIOT 0ObIYHO
BEPTUKAIbHOM OCH, 3aKHMHOI'O W HABOJSMIEr0 BHHTOB. OHH
3aMEHEHBI CHENNAIBHON OChI0 U OECKOHEYHBIM MHKPOMETPEHHBIM
BUHTOM. BepTHkanbHas och ¢ OECKOHEYHBIM MHKPOMETPEHHBIM
HaBOJSIIMM BUHTOM, IOJICTaBKa C TPeMsl NMOABEMHBIMH BHUHTaMH
3aKpBITBI ~ KOXYXOM, Ha  KOTOPOM  YCTAQHOBJIECH  KpPYIJIBIi
YCTAaHOBOYHBIN ypoBeHb. OCHOBHBIE JaHHbIE HUBEIHPOB THma NiB
MIPUBEICHBI B Ta0II. 4.



Puc. 35. Husestup NiB-5.  Puc. 36. Iloe 3penus nuseaupa NiB-5



Puc. 37. Ontnueckas cxema HuBeaupa NiB.
1 — cerka Huteii; 2, 3 m4 — NpU3MBI KOMNEHcaTopa; 5, B M 7 — JHH3BI 00BEKTHBA.

Husenupor NiB MoryT cHaGXaThCsi MUKPOMETPaMH € TIOCKOTIA-
pajuienbHOM IIACTUHKOW. B 3TOM cilydyae Ipu HUBEIMPOBAHUM IO
MHBAapHBIM pelKaM CpeIHss KBaJpaTHdecKas MOTPELIHOCTh paBHA
+1 MM/kM. TOYHOCTDP M3MEpEHHS TOPHU30HTAIBHBIX YTJIOB TOPSAKA
1—2".

3.5. HUBEJIMP HC4

IIpu muBenupoBanuu IV kmacca, kpome HuBenupor H3, HB-1,
NiB-3, 4, 5 u 6 u Ne007 moryt npumenstscst HuBenupsl HC-4, Ni
025 Hapomnoro mpeampustus "Kapn Ileiicc” (Mena) u apyrue
PaBHOILICHHbIE MHCTPYMEHTHI. B MCKIIIOUMTENBHBIX CIy4asX MOXKHO
npuMeHsITb HHCTpyMeHThl HT, HO MU cinenyeT mojib30BaThCsl Kak
TIIYXUMH HUBEJUPAMHU, T. €. IPU NMPOU3BOJICTBE U3MEPEHHI HE mepe-
KIIaBIBaTh TPyOy B Jarepax.

Oo6umii Bun muBenupa HC4 nokaszan Ha puc. 38, a onrudeckas
cxema — Ha puc. 39. Mexny (okycupyromei JTHH30#i 2 ¥ CeTKOH
HUTEH 5 HaxoAWTCS KOMIIEHCATOp, COCTOSIIIMM M3  JIBYX
OPAMOYTONBHBIX Tpm3M 3 u 4. UyBCTBUTENBHBIM 3JIEMEHTOM
KOMIIEHCATOpa SIBJIAETCS HIDKHAA Npu3Ma 4, MOoIBENICHHAs Ha JBYX



napax CKpEUIUBAIOUINXCS CTaJIbHBIX HHUTEMN. Omnoxa
CaMOYCTaHOBKHM BU3UPHOM JIMHUU B OJTHO U TO e mojoxeHue +0,4".

Puc. 38. Husesup HC4.

ol — - £ 0%

Puc. 39. OnTuyeckas cxema Husejupa HC4.
1,2 — omu3el obbexTHBa; 3, 4 — MPSAMOYrOJBHBIC MPU3MBI KOMIIEHCATOPA; 5 — ceTka HUTeH; 6 —
OKYJISp.

Jewmrihep BO3OYIIHEIN, TOPITHEBOTO THIIA TACUT KOJICOAHUS U30-
OpakeHUII TIOCIIe MEXaHWYECKUX BO3ICHCTBHN Ha MHCTPYMEHT 3a
1,3 cex; MUKpPOMETPEHHOE HaBelleHUE 3pUTEIHHON TPyOBI MO a3u-
MYTY OCYIIECTBISIETCS TPH TOMOINM HABOMANIETO BHUHTA C
O6eckoHeyHOH Mmojaueil. 3a)KMMHOM BHHT y HHMBEJIHpAa OTCYTCTBYET.
BepTukanpHas oCh HUBENUpa HUMEET Takoe TPEeHHe, 4YTO TIpU
BpallleHHd MUKPOMETPEHHOTO HAaBOMSIIETO BHUHTA 3pUTENbHAs
Tpy0a MeJJICHHO MOBOpAYMBAETCA MO a3uMyTy. HuBennp cHaOkeH
MOIBEMHBIMA BHHTAMU C YBEIUYCHHBIM IAaroM pe3bObl, 4TO
mo3BoJiieT Oojiee OBICTPO TMPHBOAWTH HHUBEIHp B pabouce
ronoxxeHne. Hupemnp Moxet paboTaTs B AWana3oHe TEMIIEPATyp OT
—40° no +50° C. OcHOBHBIE JaHHbIE HUHCTPYMEHTa MPHUBEACHHI B
TaoI. 4.



3.6. HUBEJIMUP Ni025

Panee st HuBenupsl HaszpiBajauck Koni 025 (puc. 40). Onruye-
CKas cXeMa yCTPOHCTBa HUBENINpa MOKa3aHa Ha puc. 41. 3putenspHas
TpyOa,  KommeHcatop ¢  JemidepoM U OECKOHEYHBIH
MHUKPDOMETPEHHBIH ~ BUHT, CHAOXEHHBIA JIByMS  TOJIOBKaMH,
3aKJIFOYEeHBIl B 001N KOpoOKooOpa3Hbli Koxkyx. Ha 3amHei crenke
KOXyXa YKpEIJIeHbl OKYJSIp M CeTKa HHUTeH C HUCIpPaBUTENbHBIMU
BUHTaMu. Ha BepxHEH IUIOCKOCTH KOXYyXa PaCIOIOXKEH KpPYTiblid
ypoBeHb C 3epkajoM. HuBeaup umeeT HMIMHIPUYECKYIO OCh U
OCCKOHEUHBIH MHKpOMETpeHHBIH BHHT. [lomcTaBka HHUBenmpa
COCTOMT M3 Tperepa, TPeX NOABEMHBIX BHHTOB W IUTACTUHYATON
MIPY’KUHBL. B IIeHTpe Mpy>XWHBI HaXOJUTCSl BTYJIKA C Pe3bOOH A
CTaHOBOTO BHWHTA. 3pHUTENbHas Tpyda IaeT mpsMoe KOHTPAcTHOE
n3obpaxkeHne. OOBEKTHB COCTOUT W3 JBYX KOMIIOHEHTOB:
HETIO/BVM)KHON JIMH3Bl M JIBOSIKOBOTHYTOW JIMH3BI, ITOCPEACTBOM
KOTOpOH mpousBoautcst GoxycupoBanue. Mexay (Qokycupyromei
JIMH30M U CETKOH HUTEHl PaCIIOIOKEH KOMIIEHCATOP C BO3AYLIHBIM
nemndepom. Kommencatop coctout u3 Tpex mpusM. HukHue
NPSMOYTOJIbHBIE MPU3MBI YKpEIUIEHBI Ha OJHOW oOImieil ompase,
KOTOpas MOJIBEIICHA Ha YEThIPEX TOHKUX KOPOTKHUX METaTINYECKUX
JIeHTOUKaxX. BepXHsAs mpu3Ma Hariayxo COEIUHEHA CO 3pUTEeNbHON
TpyOoii. Ilpn HakIOHAaxX 3pHUTENBHON TPYOBI MEpeqHSA MIOCKOCTbH
MepBOH TMPAMOYTOJIBHOW TNPHU3MBI M 3aJHSS IUIOCKOCTH BTOPOH
MPSAMOYTOJIbHOW  TPU3MBI  3aHUMAIOT OTBECHOE  IOJIOJKCHHE.
CHoXHBIN OKYyNSp 3pHUTENBHON TpyObl CHaOXEH IHONTPUIHBIM
kospiioM. CeTKa HUTEH, KpOME TOPH30HTAIBLHOTO U BEPTHKAIBHOTO
IITPUXOB, UMEET JIBa KOPOTKUX JAIBHOMEPHBIX MTpuxa. OCHOBHbIC
XapaKTepUCTHKH HUBEIIHpPa PUBEICHEI B Ta0II. 4.

Puc. 40. Huseup Ne02S.



Puc. 41. OnTuyeckas cxema HuBesmpa Ne(25.

HuBenups! BBIYCKarOTCS KaK ¢ TOPH30HTAIBHBIM KPYTOM, TaK H
6e3 Hero. llena memeHus ropu3oHTambHOTO Kpyra 10, TOYHOCTB
OTCUUTHIBAHUA V .

3.7. HUBEJINP KT

B CCCP Brinyckatorcsa asa tuna HuenupoB: HT u TH-6, cre-
[UaJbHO TPEIHA3HAYECHHBIX UII TEXHWYECKOTO HHBEINPOBAHUSL.

-

Puc. 42. Hupeaup HT



Puc. 43. Onruueckas cxema Hupeanpa HT.

HT — rnyxoii HuBenup ¢ UWIMHIPUYECKUM YPOBHEM U
9JIEBAllMOHHBIM ~ BUHTOM. B 9TOM HHBenupe wu3zo0paxeHHe
KOHTAKTHOTO YPOBHS INEpeJaHo B Moje 3peHus TpyOsl. Husemmp
umeeT HebOonbiue pazMepsl (140 X 95 X 105 MM) U KOMIAKTHYIO
dbopmy. OOUMI BUI HUBENUpA MOKa3aH Ha puc. 42, a onTuyeckas
cxema — Ha puc. 43.

K HuBenupy npupaercs cnenyanabHBI METAJUIMYECKUH IITATHB.
l'osoBka mTaTHBa cHaOXeHa MIAPOBOM IUIMTOM, KOTOpasi MO3BOJISET
MIPUBOJUTH HUBEIHDP B padouee IMOJOXKEHHE 10 KPYTJIOMY YPOBHIO
6e3 moMomum nogbeMHbIX BUHTOB. Y HT HeT 3a)XMMHOTO W 3aKpe-
MUTEIbHOrO BUHTOB. HaBeneHne HUBenMpa Ha peiKy MPOU3BOAUTCS
OT PYKH.

WHCTpyMEHT MMeET rOPU30HTANIBHBII METAIUIMYECKUN KPYT, IIPU
MOMOIIIM KOTOPOT'O MOKHO M3MEpATh YTIIBI ¢ MorpemHocTsio 0,1°.
OTcueTsl 0 TOPU30HTAIIBHOMY KPYTY HMPOHM3BOISATCS NPH HOMOIIH
uHAeKca. HuBenup mo3BojsieT U3MepsTh NMPEBHIIMICHUS Ha CTAHIMH
CO CpeJHel KBaJpaTUYECKOW MOTPENIHOCThIO He Ooliee £6 MM Tpu
PacCTOSIHUM MEeXAy HUBEJIUPOM U perikamu 10 150 m.

OCHOBHBIE XapaKTEPUCTHKH HUBEINPA IPUBEACHBI B Ta0I. 4.

3.8. HUBEJINP TH-6

OroT HUBeNUp HMeeT KoMmmeHcaTop. OOmuil BUA KOMIUIEKTa
HHUBeNUpa Moka3aH Ha puc. 44. Ilocne mpuBeneHUs HHUBEIHMpa B
TOPHU3OHTAIbHOE TIOJIOKEHHWE 110 KPYIJIOMY YPOBHIO BH3UpHAs
JMHUS YCTaHABIUBAETCS B TOPU3OHTAIBHOE MOJOXKEHHUE TPU IIOMO-
M KOMIIEHCATOPa, COCTOSIIETO0 W3 OOBEKTHBA, OTKIIOHSIOLIETO
3epkana M cerku Hutedl. Kowmmencatop mojBemeH Ha



TOPU3OHTAILHOM  OCH, KOTOpas HAaXxOAMTCS B  INPHOOPHBIX
mrapukonoamunankax. JemndupoBanue konebaHui KoMIeHcaTopa
MarHuTHoe. 3puTenbHas —TpyOa  HUBEIMpa JaeT  IpsSMoe
n3obpaxeHne. DOKyCHpPOBAaHHE OCYIIECTBIAETCA MPH TTOMOIIH
KpeManbepel mepeMeleHneM 3epkana. OKymsip y HHBEIHpa
TIOBOPOTHBIH, TO3BONAET BBINOIHATH BHU3MPOBAHWE HA 3aJHIO H
TEePeHIOI0 peiikn 0e3 TepememieHWs HAOMIOAATeNss BOKPYT
HUBEIHMPA, & TOJNBKO ITyT€M HABEACHHS 3pPHUTENbHONH TpyObl Ha
COOTBETCTBYIOILYIO PEHKY U IOBOPOTOM OKYyJisipa Ha 180°.

[raTus HUBEJIUpa HUMEECT CII€IaJIbHOC BBIJIBUKHOC
YCTPOMCTBO, MO3BOJISIONIEE H3MEHTh BBICOTY MHCTpyMeHTa 70 500
MM IIpHU BU3UPOBAHHUU HA pa3Hble PeHKH. DTO U3MEHEHHE BBICOTHI
YUUTBHIBAETCS NPH BBIYMCICHUU IpEBbIMIeHUH. [ s TOoro uyToObI
y3HaTh, Ha CKOJBHKO W3MEHWJIACh BBICOTA HUBEJIHMpPA, HEOOXOAMMO
B34ATb OTCYET a IO WLITAHI'C, HaXaTb Ha pblYar BbIABUKXHOI'O
YCTPOWCTBA, MOJHSTH WX OIyCTUTH HUBEIUP. Y CTAHOBUB HUBEIHP
B HYXXHOE MOJIO)KEHHE, OTITyCTHTh pblYar M IIPOM3BECTH BTOPOI
orcyer b mo mTaHre. PasHocte Mexnmy orcueramm a ® b Oymer
yKa3bIBaTh, Ha CKOJIKO M3MEHMJIACh BBICOTA HUBEIIHPA.

[IpeBbIIeHNE BRIYUCIAIOT IO (hOpMyIIe

h=3—m*(a—b). (3.1

B 3aBucHMMOCTHM OT OUM(POBKM IITAHTH NPHOABISIOT WIH
BBIYHTAIOT PAa3HOCTh @ — D.

Oco0eHHO 11e51ecO00pa3HO MPUMEHEHHE TAKHX IITATUBOB IPH
pa60Te Ha JIMHUAX 3aTAKHBIMH YKJIOHaAMH. OCHOBHBIE TEXHUYECKHUE
nanubie HT-6 npuBenens! B Ta0. 4.



Puc. 44. Kommiext ausennpa TH-6.



Puc. 45. Husesiup Ni 050.

Puc. 46. Ontnyeckast cxema Huseupa N'i050.
1 u 5 — 361 00beKTUBA; 2, 3 U 4 — MPU3MBI KOMIIEHCAaTOpa; 6 — ceTka HuTeil; 7 — oKyssp.

3.9. HUBEJIP Ni 050

KomneHncatop  9TOro  HHBENHpa  COCTOMT U3 TpeX
MPSIMOYTOJBHBIX MPHU3M, MPHU3MEI 2 U 4 TIOABEUICHHI (CM. puc. 46).
Tperep W mOIBEMHBIC BHHTHI 3aMCHCHBI IBYMS KIIMHOBHIHBIMU
JUICKaMH, PACIOJIOXCHHBIMHA OJWH HaJ APYruM. Bpamas auckw,
MOJXHO YCTaHABIMBATH 3PHUTCIBHYI0 TPyOy B TOPH30HTAIBHOE
TIOJIO’KEHHUE TI0 KPYTIIOMY YPOBHIO 32 HECKOJIBKO CEKYH/I (puc. 45).

®DOKyCcHpPOBaHHUE OCYIIECTBISIETCS CPEAHEH MPU3MON 3 KOMIICH-
catopa (puc. 46). Kpemanbepa Ghoxycupyroiei npu3Mbl uMeeT dec-
KOHEYHOE BpalleHHe, T. €. y Hee HeT ynopa. [Ipu BpameHnn B onHy



CTOpOHY, NpOWHIs uepe3 OECKOHEYHOE pPACCTOSIHUE, IMPOM3BOASAT
MOBTOpHOE ()OKYCHpOBaHHME Ha 3aJaHHOE paccrosiHue. bieHna,
HATTYXO 3aKpeIvicHHas Ha 3pUTEIbHON TpyOe, mNpenoXpaHsieT
OOBEKTHB OT JOX[Is M CONHIA. HUBEIHPHI BBIIYCKAIOTCS Kak C
TFOPU30HTAIBHBIM METAJUIMYECKHM KpPYroM, Tak © 0e3 Hero.
OTcunThiBaHWE TO KPYry HPOU3BOIAT TPH IIOMOIIM HHJICKCA W
nymsl. Townocte otcuera 0,1°. OCHOBHBIE XapaKTEPHCTHKH
HUBEIHMPA NPUBECHBI B Ta0I. 4.

3.10. HUBEJIMPHBIE PEMKH

IIpu HuBenupoBanum III kinacca mpUMEHSIOTCS ABYCTOPOHHHE
LIENBbHBIE TPEXMETPOBBIE AEPEBSHHBIE PEHKH C CAHTUMETPOBBIMU
nenenmsimu PH3 (puc. 47) m mHBapHBIe mTpUXOBEIe peiikun PH2.
VHBapHbIE peiikM CileyeT NPUMEHSTh NPH HHUBEIMPOBAHWUU B
TOpPHBIX pallOHAX.

Peiiku PH3 wu3roroBisitoTcss M3 XOpOLIO  BBIAEP’KAHHBIX,
CIeUyajlbHO  00pabOTaHHBIX,  NPONMUTAHHBIX  MaclioM H
MOKpPAIIEHHBIX KpPackoil OpyCKOB XBOMHBIX MOPOJ Jieca, JJIHHOIO
Heckosbko 6onee 3000 MM, mpunoit 60—70 MM U TonmuHOM 30—
40 wmmMm. /[lemenuss Ha pelikax 0003Ha4YalOT CAaHTUMETPOBBIMH
mamkamMu. Ha ogHONW CTOpOHE pEHKM INAIKKM HAaHOCATCA YEPHOU
Kpackoi, Ha Ipyroit — kpacHoi. @oH peifku 6eIoro Wi CBETIO-
xKenroro nBeta. HwkHMA W BepxXHHMH KOHIBI Opycka HMEIOT
MeTauIMdeckne ompasbl. [Ipn HHBeNMMPOBaHWMM HIDKHHH KOHEII
peiikn (IsITKa) CTaBUTCSA Ha BBITYKIYIO ChepHIecKyi0 TOBEPXHOCTb
KOCTBUIA WK Oammaka. Hynmb depHOM cTOpOHBI pelKd COBIAIacT ¢
natkoi peviku. Hynb kpacHON cTOpOHBI HA OTHOM pelike KOMIUIEKTa
cmerieH Ha 4683, a Ha BTOpot — Ha 4783, 4Wro MO3BOJISET
KOHTPOJIMPOBATh MPAaBUIBHOCTD B3ATH OTCUETOB MO perikam. [Ipu
HuBenupoBanuu III kmacca MOTYT IPUMEHATBCS PEMKH, Y KOTOPBIX
Ha KpacHOW CTOpOHe HaumMeHbllee nenenue paBHo 11/10 cwm.
Hagmucn  memuMeTpoBBIX  WHTEPBANOB  JIENAIOTCS  apabCKUMU
mudpamu. B 3aBUCHMOCTH OT THIIa HUBEJIHMPOB, C KOTOPBIMH OyAeT
HCIIONIb30BaH JITaHHBIH KOMIIEKT peeK, Oon(ppOBKa JaeTcs MpsSIMOH 1
obpatHod. IlpsiMass omudpoBKa mpUMEHSETCS TOTAa, KOrjaa
3puUTeNbHas TpyOa HUBEIUpa AaeT npsmoe m3oopaxenue (NiB 3—-6,
Ne007, Ne025 mn NeO50 m psim mpyrux mHcTpyMmeHTOB). OOpartHas
ouuQpoBKa MIPUMEHSETCS, KaK MPaBUIIO, IPU paboTe ¢ HUBEIUPAMHU



¢ ypoBHeM. Peiika PH3 umeer aBe py4uku U Kpyriblil yCTaHOBOYHBIH
ypoBeHb ¢ 1ieHoil nenenus 20’ Ha 2 M. [Tpu nomomu ypoBHs peiika
YCTaHaBJIMBAETCS B OTBECHOE IOJIOKEHHE U YAEP>KUBAETCS B ITOM
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MOJIOKEHHUHU BO BPEMs IIPOU3BOJCTBA OTCUETOB.

y peexk, IIpeIHa3HAY€HHBIX IE
HuenupoBanus Il kiacca morpemHocTH
CaHTUMETPOBBIX  JIEJICHHH  HE  JIOJKHBI
npesbimath +£0,20 MM, a METPOBBIX UHTEPBAJIOB
+0,50 mM. B kommnexT peexk HP2 u HP3 Bxomsar
MOJBECHbIE  JEPEBSIHHbIE pEeHKH, KOTOpHIE
UMEIOT TaKWe e IITPUXU U IIAIIKH, YTO U
TpexXMeTpoBble peiiku. JnuHa 3Tux peex 1,2 M.
Ocpb oTBepcTus uisi WITH(TA COBIAJAET C HYJIe-
BBIM IITPUXOM OCHOBHOM HIKaJIbl WU C HYJIEM
YEPHOU CTOPOHBL PEHUKH.

IIpu HUBEJIUPOBAHUU v KJjlacca
HNPUMEHSIOTCS TE JKE JEPEBAHHBIE PEHKH, U4TO U
npu  HuBenupoBanuu Il k;macca, HO
JIOTYCKAfOTCSl HECKOJIBKO OOJBIINE OTKIOHEHHS
METPOBBIX HMHTEPBAJIOB OT HOMUHana: A0 + 1,00
mM. [Ipu HuBenupoBanuu IV knacca MoryT npu-
MEHSTBCS OTHOCTOPOHHUE PEeHKH UIMHOH 4 M, a
B OTJACIBHBIX CllydasX — CKJIaJgHble peilku. B
3TOM ciIydae IpH B3STHH BTOPHIX OTCUETOB IO
pelikaM  HEOOXOAMMO  W3MEHSTh  BBHICOTY
MHCTPYMEHTa, 4YTO 3aMeIuIsieT TeMIl paboThI.
Peliku, npenHazHaueHHbIE I7s1 HUBEIMPOBAHUS
IV kmacca, MOTYT OBITH KaK C YCTAaHOBOYHBIMHU
YPOBHSIMH M py4yKaMH, Tak ¥ 0e3 HuX. [Ipm
TEXHUYECKOM HUBEJIHMPOBAHUM HCIONb3YIOTCS
KaK TpEXMETPOBBIE LEIbHBIE pPEWKH, Tak U
CKJIaJHBIE OIHO-IABYCTOPOHHHE pPEHKU AIUHON
3—4 M. VY peek, mpeAHa3HAYCHHBIX LIS
TEXHHYECKOTO HHBEIMPOBAHUS, OTKIOHEHUS
METPOBBIX MHTEPBAJOB OT HOMHHAJa MOTYT
mocturath £1,0 MM.

Puc. 47. Peiixa HP3



Y OJHOCTOPOHHHX pEeK NOMYCKaeTcs 4epelOBaHUE PacKpacKH
METPOBBIX UHTEPBAIOB B KpacHbIl U uepHbIi BeT. Macca 1epeBsH-
HOU TpeXMeTpoBOH peliku 0koJ1o 4 Kr, HHBapHO — 6,0 KT.

3.11. ITATUBBI

IIpu pabote HUBETUpPAMH C YPOBHEM, KaK MPABUIIO, IPUMEHSIOT-
csl Hepas3JBIDKHBIE mTaTHBbI JuHONH 150—180 cM (puc. 48). Ilpu
paboTe HUBEJIMPAMH C KOMIIEHCATOPOM MOTYT ITPUMEHSITHCS IITaTH-
BBl C Pa3BIDKHBIMU HOXKaMu (puc. 49). /InuHa pa3aABHXKHBIX IITa-
TUBOB 150 cM, cO CABUHYTHIMU HOKKaMH—oKoJi0 100 cm. ["onoBku
y BCEX IITATHBOB METAJUINIECKHE, HOXKKH IEPEBSIHHBIC, Y IITATHBOB
HuBenupoB TH-6 Hoxku Mertasnueckue. Ha kKoHLax JepeBsIHHBIX
HOJKEK KPETISITCS MEeTaILTYSCKIUEe HAKOHETHHUKH C YITOPaMH.

B romoBke mTatnBa KpemuTcs CTaHOBOW BHHT. CTaHOBOI BUHT
obecrieunBaeT JKECTKYIO CBSI3b HUBENIHpPA CO INTATHBOM M MOXKET
CBOOOTHO TepeMemaThcs B IpeleNnax MEeHTPAIbHOTO OTBEPCTHSA
TOJIOBKH.

[Tpu pabGore Ha TBEPIOM TPYHTE JIydllle MPUMEHATH INTATHUBBI
qHOM 160—170 cM B 3aBUCUMOCTH OT POCTa HUBEIHMPOBIIUKA,
npu paboTe Ha MATKHX TPYHTax U 1o cHery — JumHON 160—180
cM. [Ipy HUBETMPOBAaHHMU IO MEP3JIOMY TPYHTY M CHETY INTATHUBBI
JOJDKHBI ~ OBITH  JIOIOJIHUTENBHO  CHAa0XXEHBl  JEPEBSHHBIMH
yomaaATeNIME  (puc.  50) WM IDIaCTMAcCOBBIMH  (POTOBBIMU)
BCTaBKaMHU B METaJUIMYCCKHEC HAKOHCYHWKH HOKEK IITaThUBa (pHC.
51). LlraTuBBI C YIJIMHATEISIMH W BCTaBKaMH IIpH paboTe IIo
Mep3JIOMy TPYHTY Oojiee yCTOWYHMBBEI BO BpeMs HAOIONCHHUN Ha
CTaHIINH.

Macca Hepa3ABIKHOTO IITaTHBAa 5—8 KT, pa3ABMKHOTO — 5—
6 xr. Bo BpeMs paboTHI B mojie HEOOXOIMMO CHCTEMaTHUECKU Clie-
JIUTh 3a 3aTSHKKOW BCEX HEIMOIBM)KHBIX WM IOABIUKHBIX BHUHTOB H
COEIMHEHUN.
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Puc. 50. Yaaunuteab k mratuBy. Puc. 52. Metasinyeckuii KOCTbLIb.

3.12. ITIEPEXOHBIE TOUKHN

IIpu nuBenupoBanuu Il u IV kiaccoB u TeXHUYECKOM HUBEIH-
POBaHUH MOTYT IIPUMEHATHCS METAJUIMYECKUE U JCPEBSHHBIEC Oari-
MaKH{, KOCTBUIM H JICPEBSIHHBIC KOJbSI Pa3HON JUIMHBI M TOJIIUHEI.
OcHoBHOe TpeOoOBaHWE, KOTOPOE TPEABSBIAIOT K HHAM, 3TO HX
YCTOMYMBOCT BO BpeMs HU3MEPEHHH HW BO BpeMs Iepexoja
HAOIIOaTeNs C HUBEIUPOM CO CTAaHIMHM Ha craHmuio. Hambomee
yCTOﬁ‘lHBLIMId SABJIAIOTCA KOCTBUIN U ACPEBAHHBIC KOJIb.

Macca mertanueckoro 6ammaka 3—35 kr, kocteuit — 0,5—3,0
KI' B 3aBUCUMOCTHU OT JJIMHBI U (bOpMI)I. KocTeuin u3roTaBiIuBaroT
BBITATMBAHUCM N1 BbITAUYHMBAHUEM ux u3 METAJIJIIMYCCKUX
CTepKHEHN

(puc. 52). [Ina mnpenoxXpaHEHHUS TOJIOBKM KOCTBIIS  OT
MOBPEXXICHUHA TpH 3a0MBaHWM Ha Hee HAJCBAIOT CIICIHAJBHBII
CTabHOM KOJMAuYoK WM mIaildy. Bo BpeMs HuBeInpoBaHHA
HEOOXOIWMO CIEIOWTH 3a TEM, YTOOBI TOJIOBKA KOCTBUIA BCETIa
mmena Gopmy cheprl. KOoCTBUIM UMEIOT PYYKH AT BHITACKABAHHS
WX W3 TPYHTA.

Puc. 53. IepeBsinHbIii 6ammak.

Metamm4ieckne OalmiMakd UMCIOT TpPU  IIUMA, KOTOPEIC
VIIyONSIOT B TPYHT, TOJIOBKY UL YCTAHOBKH PEHKH U PYUKY JJIS
mepeHocku. JlepeBsSHHBIC OaliMakd, KOTOpPBIC MPHMEHSIOTCS IPH
HUBEJIMPOBAHUH Ha CHETY, ITOKa3aHkbI Ha puC. 53.

B 3aBHCHMOCTH OT Tpacchl U IpyHTa pEKOMEHAYETCSI IPUMEHSTh
nepexo;IHHe TOYKHN paBHBIX TUIIOB:

npu paboTe IO TIUIOTHOMY M KaMEHHCTOMY TPYHTY —
METaJUIMYECKHE KOCTHUIH JIMHOK 70 20 cM M TONIMHON 10 2 cM, a
TaKKe METAININYCCKHUE OallIMaKH,

MIPH MATKHUX BIQKHBIX, 3200JI0YEHHBIX TPYHTaX — JCPEBSIHHBIC
KOJIbSI, B BEpXHHE TOPIBI KOTOPBIX, KaK MPAaBHIIO, OBIBAIOT 3a0HTHI



reo3au. Juamerp koma 5—10 cMm, AnMHa — B 3aBUCUMOCTH OT
rpyHTa. MOXHO TaKXe TPUMEHATh METAIUIMYCCKHE KOCTHLIU
JiuHOM 50— 60 ¢M u ToMmuHOoN 3—5 cMm;

MIPU MEP3JIOM TPYHTE — CTaJbHBIE KOCTBUIH JUTHHOW oKkoio 10
cM W TommuHOM 1 cM W nepeBsHHBIe Oammaku. [Ipu cHere
toymuHON Oosiee 40—50 ¢M NMPUMEHSIIOT JepEBSIHHBIE OaIlIMaKH.
Hact B mectax yCTaHOBKHM HITaTHBa W OAalIMaKOB JOJDKEH OBITH
00s3aTeNbHO  pa3pyIIeH. Bammvakm ~ ycTaHaBnMBaOT =~ Ha
yTpamMOOBaHHBIH CHer. HOXKHM IITaTHBa JOJDKHBI YOHpAThes B
MEp3JIbIi TPYHT.

IIpu paboTe Ha rpyHTaX CpeaHEH IIOTHOCTH MOTYT MPUMEHSTh-
Csl MeTAJUTMYECKHUe OallIMaKy, KOCTBITH U KOJIbSI.

[Ipu HEBeTUpPOBaHUU MO ac(albTy PEKOMEHIYETCS MPUMCHSTH
CTaJIbHbIE KOCTBUIM JiuHOM 7—10 cM u TommmHON okono 1 cM.
IIpumeHeHre MeTaNIMYeCKUX OalllMaKOB HEXeJaTeNIbHO, TaK Kak
OHH MOTYT 3HaYMTENIFHO OCENaTh 3a BpeMs Iepexojia HabIoaaTes
CO CTAHIIMW Ha CTAHIIMIO, YTO BBI3BIBAECT 3HAYNTCIIHHBIC HAKOTUICHUS
pasHoctet d=h,, — hs, co 3makom mmoc. Eciu ke mpumeHsIoT
OamMakwy, TO UX CIIeQyeT YCTaHABJIWBATh HA Ta30HBI, OPOBKH JA0PO-
TH, OOpIIOpHBIC KAaMHH U T. 1., HO HE Ha ac(habT.

[Ipy HUBeNMWPOBAaHWH IO TIOJIOTHY J>KEJIE3HOH IOPOTH perKy
MO>KHO CTaBHTb Ha TOJIOBKY pelibca, OTMEYasi MeCTa yCTaHOBKU PEEK
MesoM. Ilocne MpOXOoKIEHUS KEIe3HOIOPOKHOTO COCTaBa PENbC
BO3BpallaeTCs B IMpEeXHEE MOJIOKEHHE. B OTHeNnbHBIX clydasx B
KayeCcTBE MEPEXOJHbIX TOUEK MOKHO HCIOJIB30BaTh MECTHBIE MpeEi-
METHI (BBICTYIIBI CKaJl, KAMHEH | T. 1.), HO OHH JIOJDKHBI OBITH OTME-
YEHBI KPACKOW WITH MEJIOM.

3.13. TIOBEPKH 1 UCCJIEJOBAHM A HUBEJIMPOB 1
PEEK

[Ipu momyyeHNH HOBBIX HHCTPYMEHTOB, a TAaKXKe Iepe]] BBIE3I0M
B [10JIe HAOMIOJATEI0 HEOOX0IUMO yOSAUTRCS B TIOJTHOM HCIIPaBHO-
CTH HHUBEIHpPa M PEEK IyTeM TIIATEIFHOTO OCMOTPa, MOBEPOK H
nccienoBaHui. Bce HUBEMMPH M peiKH TOIKHBI COOTBETCTBOBATH
TpeboBaHMsAM nelcTByromed WHcrpykunu. OTnesnbHBIE MTOBEPKH
HUBEIUPOB M peeK MNEepPUOAMYECKM TMPOU3BOAAT B  IOJEBBIX
YCIOBHAX. DTH NMEPUOAUYECKHE NOBEPKH, MPOBOAUMBIE B MOJEBBIX
YCIOBUSIX, TIO3BOJIIIOT YOEOWThCS B TOJHOW  HCIIPaBHOCTH



MHCTpYyMeHTOB. CrienuanbHble MOBEPKHU, HAIPUMEP HCCIEeI0BAHUE
xoz1a (oKycupyrouen JIMH3bl Y HUBEIUPOB, NPeIHA3HAYEHHbIX JUIs
repeiadyn BBICOT Yepe3 MPEISTCTBHS, OYeHb IIOAPOOHO OIMCAHBI B
WHcTpyKImu 1 34€Ch HE IPUBOASATCS.

3.13.1. OCMOTP HMUBEJIMPOB U PEEK

Ilepen Bble3OM Ha MOJIEBbIE PAaOOTHI HCIIOJIHHUTENbL JOJDKEH
TIATEJIBHO OCMOTPETh HUBEIUD U PEUKU U yOSTUTHCS B UX MOJHOW
ucnpaBHocTH. Ilpu ocMoTpe HuBenmpa oOpamarwT o0coboe
BHUMaHHE Ha HCIPABHOCTh BCEX €ro uacTed; Ha OTCYTCTBHE
[IaTaHUi B TTOIEMHBIX, 3aKPENHUTENIBHBIX U HABOJIIINX BUHTAX; Ha
OTCYTCTBHE KOPPO3MM M PAaKOBHH HAa METAJUIMYECKHX YacTiIX M
JPYrUX BUIUMBIX Ae(EKTOB MHCTPyMEHTa. BusyanbHO mpoBepsioT
YHUCTOTY ONTUYECKUX JAeTael 3pUTeIbHON TPYObl, KOHTPACTHOCTD
YETKOCTh OJHOBPEMEHHOTO HM300pa’KeHUs] CETKH HHUTEH M KOHIIOB
My3bIpbKa LIJIMHIPUYECKOTO YPOBHS, IUIABHOCTh  BPAILICHUS
OKyJIsIpa ¥ TOJIOBKH, IepeMelnaronieil (OKyCHPYIONUIYIO JIHUH3Y;
BO3MOXKHOCTb TOYHOW (JOKYCHUPOBKH Ha BHIOpaHHBINM MpeIMET U Ha
KauyecTBO M300paxkeHus. ONTHUECKHE  KadyecTBa  3PUTENbHON
TpyOBl  ONpPEAENAIOT IyTeM pacCMaTPUBAHUS PEHKH, BXOISILCH B
KOMIUJIEKT, YCTaHOBJIIEHHONH Ha paccTosHmsax 25 u 100 m or
HuBenupa. Ecim kauecTBO 3puUTEeNbHONH TpyOBI IJoOXoe, T. €.
n300pakeHHs ITPUXOB U OLM(POBKU PEHKH HESICHBIE, HCKA)KEHHBIC
WM CWIIBHO OKpalleHHbIE, TO TpyOa MpHU3HASTCS TI0XOH, M HUBEIHP
CJIelyeT HAallpaBUTh B MacTEPCKYIO JJIsI PEMOHTA.

[Ipn ocMoTpe HMBenmpa HEOOXOAMMO TPOBEPUTH HCIPABHOCTH
3epKajla, OCBEIAIONIET0 YPOBEHb, KaUeCTBO PabOTHI 3JIEBAIIIOHHOTO
BUHTA M ONTHYECKOTO MHUKPOMETpa, a TAaKXKe KPEMJIeHHS BCEX II0-
JBIDKHBIX YacTel HUBEHPa U CTONOPHBIX BUHTOB.

OJeBallMOHHBIA BHHT M 06apabaH ONTHYECKOTO MHUKpOMETpa He
JOJDKHBI MMETh OOJBIIOTO0 MEPTBOTO Xona. VI3MeHeHHe HakjIoHa
3pUTETBHON TPYOBI NPH HOMOIIHM 3JIEBAI[HOHHOTO BHHTA OJDKHO
OBITH TIaBHBIM, 0e3 cpbiBOB. CoBMelleHHEe N300paKeHHUsS KOHIIOB
ITy3bIpbKa YPOBHS MOJDKHO IIPOMCXOAWTH BOJHM3M ILIEHTPAILHOM
yacTH oOKomedka. bapabaH ONTHYECKOTO MHKpPOMETpa JIOJDKEH
BpaliaThCs IUIABHO M HMETh JIOCTATOYHOE TPEHHE, YTOOBI He
cronsatsk npu kpaiiHux orcuerax 0 u 100.



IIpoBepsIFOT HCIIPABHOCTD IITATHBA, CMOTPSIT, MTOJXONT JIX CTa-
HOBOM BUHT K HUBeNUpY. [loATAruBaioT Bce BUHTHI U raiiku. Ocmar-
pHUBAIOT peliku, oOpaias oco00e BHAMAaHHE Ha Ka4eCTBO OKPACKU
(IITPUXOB M MIAIIEYHBIX ACJICHUI) U oIM(PPOBKH, a TaKKe HA PaBHO-
MEpPHOCTb W YHCTOTY KpacOYHbIX NOKpHITHH. Ha paboumx
MMOBEPXHOCTAX pEeK He [OIDKHO OBITh IIATEH, IapanuH |
OTCTaWBaHUs  KPAcCKH. Crnemyer  TpOBEepHTh  KpEIUICHHE
MeTauIHIecKoi GypHUTYPH M TATKH peliku. [IsaTka momkHa OBITH
TTOCKOM.

3.13.2. OITPEAEJIEHUE LHEHBI JJEJIEHMA
YCTAHOBOYHOI'O YPOBHA

I'pyOBIif yCTAaHOBOYHBEIA YpOBEHb Yy HHUBENIHpa 3aTpyTHSCT
paboTy HabIoIaTeNsI Ha CTAHIUAX U CHIDKAET IPON3BOIUTEIEHOCTD
Tpyna. [Ipn nmomydeHun HUBENIMpa ¢ 3aBOJA WIM IMOCIE PEMOHTa B
cilydae, 3aMEHBI aMITyJbl YPOBHS HEOOXOAMMO ONPENENUTh LEHY
JIeNICHUsI KPYIJIOTO yCTaHOBOYHOTO YpOBHA. OmperesieHHe IICHBI
JIeNICHUsI YCTAHOBOYHOT'O YPOBHS MOXKHO BBITIOJIHUTH IPU MOMOIIU
9K3aMEHaTopa, 10 peike WM NPH MOMOIIM MOJBbEMHBIX BHHTOB
MOJICTaBKH HUBEIHUPA.

Jns nccnenoBaHuit yCTaHOBOYHOTO YPOBHS IPH MOMOIIHU 3K3a-
MEHaTopa MOTYT OBITh HCIIOJBb30BaHbI JIOOBIE HSK3aMEHATOPBI,
HampuMep ¢ IICHOW [mermeHUs 5”. DK3aMEHATOp MOIDKCH OBITh
YCTaHOBJICH Ha MPOYHOW KaMEHHOH min OeTOHHOH omope (cTonbe).
HccnenoBanus mpom3BOIAT ciepyromuM obpasom. Ha ammyny
YPOBHSL KpEmsT IUIKaTy C JeIeHusIMH depe3 2 MM. Husemmp
YCTaHaBJIMBAIOT HA IUIOMIAAKY SK3aMEHAToOpa Tak, Y4TOObI IIKaja
JeNeHmsIMA ObUTa TMapaijieibHa OCH 3K3aMeHaTopa. BpamieHnem
HU3MEPUTEIFHOTO BHHTA ’K3aMeHaTopa u BpaleHHeM
3JIEBAIlMOHHOTO BHMHTA HHBEIHpPAa WJIM OJHOTO W3 MOIBEMHBIX
BUHTOB YCTaHABIMBAIOT Iy3BIPEK YPOBHS B KpaifHee pabouee
MOJIOXKEHHE TaK, YTOOBI OTCYET 1O HM3MEPHTEIBHOMY BHHTY OBLI
paBern 0. IIpom3BomaT oOTCYeTHI MO OOOMM KOHIIAM ITy3bIpbKa
ypoBHS. BBUHUMBaHWMEM WM BBIBUHYMBAHHEM H3MEPHUTEIHLHOTO
BHHTa (JIydIle BCEro Ha IEJN0€ YHCIO OOOPOTOB) HAKIIOHSIOT
MIOIIAAKY 9K3aMEHATOPa Ha Yrojl 0 U IOCNe YCIIOKOEHUS ITy3bIpbKa
YPOBHSI IPOU3BOJAT OTCUETHI MO €r0 KOHIIAM P MOMOIIHY ILIKAaNbIL.
HaknonsroT nnomaaky Ha yroia 2a u T. A. A0 T€X HOp, MOKa My3bIpeK



HE NepeMecTHTCS K IpyroMy Kpato ammyisl. [Ipumep 3amucu B.
JKYpHaJI ¥ BBIYMCIICHUH J1aH B Ta0uI. 5.

Leny neneHus Kpyrioro ypoBHs O pelike Y HUBEIHPOB C YPOB-
HEM OIPEeNIeISIIOT TaK e, KaK U IIeHy LINHIPHYECKOro YPOBHS (IL.
3.13.10).

Ta6uuna 5-
Otcuer 1o 3K3aMeHaTopy OTCYETHI 110 y3bIPbKY YPOBHS Haxon
1 Il cp.
0 15 3,5 2,50 0,45
5 1,9 4,0 2,95 0,40
10 2,3 4.4 3,35
’
1= 775 =19.
0,42 Cp. 0,42
|
C
]
A . &

O~ ©
Puc. 54. OnpenesieHue neHbl Je1eHUs] KPYIJ10ro ypoBHs.

OmnpeneneHre NEHbI IeJIeHHs] YCTAaHOBOYHOTO YPOBHS MPHU IIOMO-
1 IIOABEMHBIX BUHTOB BBIIIOJIHAKOT B TaKOﬁ IIOCJICA0BATCJIBHOCTH.
Ol'[pe)IeHﬂ}OT BeJ'II/I‘-II/IHy mIara moaAbEMHOI'O BHHTA. B 3aBUCUMOCTHU
OT KOHCTPYKIIMHM BHHTa OJTO JeNaeTcs pa3HbIMH CIOCOOAMH.
Haan/IMep, €CJIN BUOHA Hape31<a NOABEMHOI'O BHHTA, TO K HeMy
MPUKIAABIBAIOT OyMary W MpOBOIAT MO Hell KapaHmamoM. Ha
Oymare OTHEYaTHIBACTCSA PSAJ YEPTOUCK, COOTBETCTBYIOIIHMX IIAry
BHHTA. V3MEpHB pacCTOSHHEC MEXAYy KpalHUMH YepTOYKAMHU U
pa3genMB €ro Ha YHCIO MPOMEKYTKOB MEXIYy YEePTOIKAMH,
MOJIy4alOT BEJIMYMHY LIara BUHTA B MM. Y JpPYIMX HHBEJIHPOB
HY>KHO TIPOBECTH YEPTy KapaHIAIIOM Ha BTYJIKE WIIH CTEPIKHE TTOIb-
€MHOT0 BUHTA, U MOCJIE TOTO Kak OyaeT MOBEPHYT MOIbEMHBIA BUHT
Ha IIeJIOe YHCIO pa3, elle pa3 MpoBOAAT dYepTy. M3mepus
pPacCTOSIHUE MEXAY YepTOYKaMH W pas3JeliiB Ha YHCIO0 000pOTOB
BHHTA, HalJeM BeIWMYMHY ero mara. Ilocie 3Toro HeoO0XOaMMO



ONpENeNIUTh PACCTOSHUE OT LEHTpa IMOABEMHOTO BUHTAa [0
CepellMHbl MEXAY ABYMsl APYTMMH BHHTaMH. J[J1sl 9TOr0 HUBEIHp
CTaBAT Ha OyMary M MHOJIy4aloT OTIIEYAaTKH BCEX TPeX IMOJbEMHBIX
BUHTOB. M3MepsIOT paccTOsSHUS, Kak MOKa3aHo Ha puc. 54. 3aTtem Ha
OTIpaBy KPYTJIOTO YPOBHS KPETST IIKaIy C ACICHHUSAMH depe3 2 MM.
Ilo »sToit miKane mNPOU3BOASTCS OTCYETH TPU TEPEMENICHUU
My3BIpbKa YPOBHS. Y CTAaHABIMBAIOT HUBEJIHP TaK, KaK ITOKA3aHO Ha
puc. 54. [leficTBysd NOABEMHBIMM BUHTAMM, HPHUBOIAT Iy3BIPEK
YPOBHS B OJHO M3 KpaiHHX pabouynx monoxkeHuid. OTMedaroT
MOJIOXKEeHHe NoabeMHOro BMHTA C W 3alMUCHIBAIOT OTCUETHI MO
KOHIIaM Ty3bIpbKa ypOBHA 1O mikaye. [loBopaunBaroT MoABEMHBIH
BuHT C Ha 180° i 360°, T.e. 10 TeX Mop, MOKa My3bIpEK YPOBHS HE
HepeMeCTUTCS B JIpyroe KpaiiHee pabouee nosoxxeHue. [IpousBosst
BTOpPBIE OTCUETHI 10 KOHI[AM My3BIpbKa YPOBHSL.

Leny neneHust Kpyrioro ypoBHs BBIUUCISIIOT IO popMmyiie

mh3436
A (3.2)

r7ie T— 9uciio 000poToB moaseMHOTO BUHTA C|

k — BenuumHa 1rara nogabeMHoro BuHTa C B MM;

| — paccrosinue ot neHTpa noabeMHOro BuHTa C 10 CepeIUHBI
MEXIy ABYMS IPYTHMH BHHTAaMH B MM; N — YHCIO JAEJCHUH, Ha
KOTOpPOE CMECTHJICS ITy3BIpeK YpoBHA. [Ipm ompenencHWH IICHBI
JIeTICHUs] KPYIJIOTO YPOBHS Y OAHOrO W3 HuBenupoB H3 Obum
nonydens! cienyromue 3uadenust: mM=0,5, k=1,0 mm, 1=66,0 MM u
n=2,0 geneHus

__05.1.3436

S0 T = 13,0" Ha 2 mm. (33

Takum 00pa3om, IIeHa JeNEeHUS KPYTIOT0 YCTaHOBOYHOTO yPOB-
Hs T paBHa 13,0’ Ha 2 MmMm. Eciu nieHa geneHust Kpyrjioro ypoBHS T
Oompme 15’ Ha 2 MM, TO aMIydy y Takoro YpPOBHS CIEAyeT
3aMEHUTD, TaK KaK MPH MPUBEACHUN BEPTHKAIFHON OCH HUBEIHPA B
OTBECHOE IIOJIOKEHHUE IO 3TOMY YPOBHIO HE OYIyT BHIHBI B IOJC
3peHus TpYOBl KOHIIBI My3bIphKa MIIMHAPUYECKOTO YPOBHS, a MPH
paboTe HHUBENHPOM C KOMIICHCATOPOM MOTYT MPOHCXOINTH
3aBHCAHUS ~ KOMIICHCATOpa, 4YTO  3aTPYAHHUT  TPOBEACHUC
HUBEJIUPOBAHHUS.




3.13.3. IIOBEPKA IINTABHOCTU BPAIIEHW HUBEJIMPA
BOKPYT BEPTUKAJIBHOU OCU. CMA3KA OCHU

UToObI MOBEpUTH Ka4eCTBO BpAIICHUS HUBEIHPAa BOKPYT BEPTHU-
KaJIbHOHM OCH, €ro 3aKpeIuisiioT Ha IITAaTHBE U MEAJIEHHO BpalllaioT
BOKPYI' BEpPTHKaJIbHOW OcH. BpaieHue NOKHO OBITH JIETKUM U
IUTAaBHEIM. B MPOTHBHOM Cilydae HEOOXOUMO MPOU3BECTH YUCTKY U
CMa3Ky OCH.

Kax mpaBuio, exerogHo mnepej HadajJoM IOJNEBBIX paboT mpo-
M3BOJIST B MAacTEPCKUX YUCTKY M CMa3Ky BEPTHUKAJIbHON OCH HUBE-
Jupa. B HCKIIIOUMTENBHBIX ClIy4asX YUCTKY U CMa3Ky BO BpeMs IO-
JIEBBIX pPa0OT BBHINMOJNHSIIOT B 3aKPBHITOM YHCTOM TOMEIICHHH C
MPEAOCTOPOKHOCTAMH, HE JONYCKAIOIMIMMM NONaJaHus MbUIM U
Tps3H Ha pa3o0paHHBIC OCh U BTYJIKY HUBEIHPA.

O TOM, KaK NPOU3BOANUTH YUCTKY U CMa3Ky OCH HHBEJIHpAa TOTO
WIA WHOTO THUIA, MOXHO y3HATh M3 ONHCaHW MHCTpyMeHTa. HeoO-
XOJIMMO JIMIIb TIOMHUTB, YTO OCb M BTYJKY CIEAyeT HpPOTUPATh
TOJIBKO  YHUCTOM, CTUPAaHOWM MaTepueu, clerka CMOYEHHOU
OYHINCHHBIM OCH3UHOM, a 3aTEM TaKOM )K€, HO CYXO# MaTepHEH.

CMa3Kky OCHM U BTYJKY IPOM3BOIAT YacoBBIM Maciom. llpu
HHUBEJIMPOBAHUH NPU HU3KHX TemrepaTtypax (mo —20—25° C) och
W BTYJIKY CMa3bIBalOT YaCOBBIM MAacliOM Ui HHU3KHUX TeMIepaTryp
YJIA COBCEM OCTABILIOT Oe3 cMa3ku. [Ipy MOBHIICHUH TeMIIEPaTyphI
10 —10 — 15° C ocpk u BTyNIKa CMa3bIBAIOTCS OOBIYHBIM YaCOBBIM
MACJIOM.

3.13.4. IIOBEPKA 1 IOCTUPOBKA KPYI'JIOI'O
YCTAHOBOYHOI'O YPOBHA

[ToBepky M I0CTHPOBKY KPYIJIOTO YCTAaHOBOYHOTO YPOBHS (MIIH
JBYX OWJIMHIPUYECKUX C T=4') IPOM3BOISAT CIEAYIOIIUM 00pa3oM.
[IpuBOIAT IMy3bIpeK ypOBHS B HYJBIYHKT IPH ITOMOIIH ITOBEMHBIX
BUHTOB. [loBOpauMBarOT HHUBEIMP BOKPYr BEPTHKAJIBHOW OCH Ha
180°. Ecnu my3bIpek OTKJIOHWICS OT CEPEeIUHbI, TO €r0 MPUBOIAT B
NepBOHAYAIILHOE  TIOJIOKEHHE,  TepeMenas Ha  IOJOBHHY
OTKJIOHEHHSI MPU MOMOIIM HCIPaBUTEIBHBIX BUHTOB YPOBHS, a Ha
JIpYTyIO TIOJOBHHY — IOJXBEMHBIMHM BHHTaMH. [locie 3Toro cHOBa
noBopaunBaroT HuBenup Ha 180°. Ecnmu my3pIpek ypoBHS BHOBB
COHZET C HyIBIYHKTa, TO HPOM3BOAAT BTOPHYHOE HCIIPABICHUE.
OOBIYHO TOCITIE ABYX-TPEX UCIPABICHUI IMy3bIPEK YPOBHS OCTAeTCA



B HYIbIOYHKTe Ipu mnoBopore HuBenupa Ha 180°. Ilocne
WCIIPABIICHNI BUHTHI YPOBHS JIOJDKHBI OBITH Ha/IEXKHO 3aKPEIUICHBI.
OTy NOBEpKy CleAyeT AeaTh €KEeIHEBHO MNepes HayajloM pador,
OCOOEGHHO eCIIM HHUBEJIMPOBAHUE IPOM3BOJHUTCS HHUBEIUPOM C
KOMIICHCATOPOM.

3.13.5. IIOBEPKA U PET'YJINPOBKA BPAIIIEHUA
IMOJABEMHBIX BUHTOB

le/l IINIOTHO 3aBHMHYCHHOM CTaHOBOM BHUHTC IIOJABEMHBIC BUHTbHI
MOJACTaBKN HUBEJIUPA NJOJDKHBI BpalllaThCs JIETKO U MJIABHO. Ecan ux
BpallleHHe 3aTPyIHEHO WM, HA000pOT, CIUIIKOM JIETKOE, Peryl-
PYIOT HX X0A. DTO BBHINOIHACTCS CleAylomuM odpa3oM. He cHumast
HUBEJUP CO IUTaTHBA, BHIBUHYMBAIOT NOABEMHBIE BUHTBI J0 TEX
1op, MOKa HE CTaHYT BUJHBI KPYIJIbIE OTBEPCTHUSI HA MX CTEPKHSX.
CoBMemamT WX C yrIyOJCHUSAMH, MMEIOUINMHUCS Ha BHYTPEHHEH
BTYJIKE IOJbEMHOI0 BUHTA. [Ipy moMoIy MWINUIbKY, BCTaBIsIEMON B
9TO yriyOJieHue, MOBOPAaYMBAIOT BECh BHUHT JO T€X IOp, TMOKa
BpallleHHe ero He OyneT HopManbHBIM. [locie wucmpaBieHun
IepBOro IIOABEMHOTI'O BUHTA MOBEPAIOT CJ'ICI[yIOHH/Iﬁ BHHT.
PerHI/IpOBKa IIOABEMHBIX BUHTOB OCYHICCTBIIACTCA nmyTeM
HECKOJBbKUX I/ICHpaBHeHI/Iﬁ n Hp06 X0Ja KaXX10Iro BUHTA.

3.13.6. UICIIPABJIEHUME ITAPAJIJIAKCA CETKHA HUTEM

ITpu mapasmiakce MIOCKOCTh CETKH HUTEH He COBMAJAET ¢ IIOC-
KOCTBIO M300pa)keHUsI pelKu, a HAXOAUTCS OJIMIKE WM Jalblie ee.
B sToM ciydae mpu M3MEHEHHH IIOJIOXKEHUS TJ1a3a OTHOCHTEIHHO
OKyJIsIpa (BBIIIE, HUXKE) MIPOUCXOTUT MU3MEHEHHE OTCYETa IO perke
Ha 2—3 MM.

YToObl YHHUYTOXHUTH MapajuIakc, HEOOXOIMMO COBMECTHTb IIJIOC-
KOCTb CETKH HHUTEH C INIOCKOCTBIO H300paKeHUs peaMeTa. ITo J10-
CTHTaeTCcs KaK IIepeMEIICHHEM CEeTKM HHUTEH TpH HOMOIIN
JVOTITPUHHOTO KOJIbIIA OKYJISIPA, TaK U M3MEHEHUEM (DOKYCHPOBKH.

HcnipaBneHne BBIMOHSIOT 10 TEX TOP, IIOKa OTCYET 110 perke He
OyZIeT TOCTOSHHBIM IPH H3MEHEHHH MOJOXXCHMS TIJla3a OTHOCH-
TENBHO OKYJISIpa.



3.13.7. IOBEPKA IIPABMJIBHOCTH YCTAHOBKHU CETKH
HUTENW HUBEJINPA

BepTukanbHas HUTH CETKH NPH IOJIOKEHUH ITy3BIPbKa YCTaHO-
BOYHOI'O YPOBHSI B HYJBIIYHKTE JOJDKHA COBIAJaThb C OTBECOM, a
TOPU30HTAlIbHASL HUTh NEepHeHIuKyIspHa Kk Hell. [loBepky nemaroT
10 OTBeCY B O€3BETPEHHYIO ITOT0ly MJIM B IoMenieHnu. Ha paccros-
Huu 10—20 M oT oTBeca yCTaHaBIMBAIOT HHUBEIHp. THiaTeiabHO
NPUBOJAAT BEPTHKAIBHYIO OCh HHUBEJIHpPA 10 YPOBHIO B OTBECHOE
MOJIOXKEHNE U HABOAST BEPTUKAIbHYIO HUTh Ha HUTh OoTBeca. Eciu
OJIH KOHEIl BEPTHKAIbHOM HUTH CETKH OTXOAWUT OT HUTH OTBEca
6onee wem Ha 0,5—1,0 MM, TO yCTAaHOBKY CETKH HHTEH ClemyeT
HCIIPaBUTh NPU OMOIIM UCIIPaBUTENbHBIX BUHTOB 1 1 2. Ha puc. 55

TIOKa3aHbI BCE€ UCIIPABUTEIBHBIE BUHTHI CECTKHU HHTEH HHUBEIIApa HB-
1.

! H P
P - -
2 -
H
! H
Puc. 55. Kpeniienue ceTku HuTeii Puc. 56. IloBepka
Hupejanpa HB-1. TOPU30HTAJbHON HUTH HUBEJIUPA.

ITocne TOro kKaxk HCHONHUTENs YOEOWJICS, YTO BEpTHUKAIbHAs
HATh CETKH YCTAHOBJIEHA IMIPaBUILHO, IIOBEPSIOT YCTaHOBKY
TOPU30OHTAIIBHOW  HUTU. Jnd  3TOro  HaBOJAT  CPENHIONO
TOPH30HTAIBHYIO HUTh Ha KaKyl0-HHOYIb XOPOIIO BUAUMYIO TOUKY,
HaxXoJAIylocsi Ha paccTosHuu 20—25 M oT HuBenupa. MenjaeHHo
BpallarOT HHUBECJIHUP 110 asUMyTy MHUKPOMCTPCHHLBIM BHHTOM U
CIICISIT, HE CXOMUT JIM TOPU3OHTAIbHAS HUTh CETKH C HAOII0JaeMO
ToukH (puc. 56). Ecu ropu3zoHTaNbHAS HUTh CETKU CXOAUT C TOYKU
Ooyee 4eM Ha OJUH MM, TO y TaKOTO HHUBEJIHpPA CICAYeT 3aMCHUTH
ceTky HuTel. [ToBepKy BBIMOJIHAIOT TOJIBKO MPHU MOJTYYEHHUH HOBBIX
HUBEJIUPOB WM TOCIE€ peMOHTAa. B MONEBBIX YCIOBUSX ClEQyeT
TOBEPSTH TOJBKO TOPU30HTAIBHOCTh TOPU30HTAIBHON HUTH CETKH.

ITocie FOCTHPOBKU CETKA HHUTEH 00S3aTENLHO ONPENCISIOT, a B
citydae HaJOOHOCTH U UCTIPABIISIIOT YTOJI | HUBEJHpA.



3.13.8. IIOBEPKI 1 UCITIPABJIEHUA YCTAHOBKU
MUIMHAPUYECKOI'O YPOBHA

K munmezpryeckoMy ypOBHIO HHBENHpAa TMPEIbSBISIOTCS OB
TpeOoBaHUsL:

1) oTBecHas MIOCKOCTh, IPOXOASIIAs YEPE3 OCh YPOBHS, JOJDKHA
ObITh TapajuleNibHa OTBECHOW IUIOCKOCTH, NPOXOAslIed uepes
BU3UPHYIO OCh 3pUTEIILHOM TPYOBI;

2) BenuuMHA yraa i, T. €. MPOCKIUS Ha OTBECHYIO IJIOCKOCTh
yriia MeXIy OCbI0 YPOBHSI U BUBUPHON OCBIO TPYOBI, JIOJDKHA OBITH
menbiue 10",

[epByto mMoBepKy JenaroT MpH IOJYyIEHUH HOBBIX HUBEINPOB, a
TaKoKe Tepes BbIe3ZIoM B Tone. Bropyio moBepky, onpenesneHue yria
| FUIM BEJIMYMHBI X, BHIIOJIHSAIOT B HA4aJle ITOJICBOTO CE30HA KaXKIIbIi
neHb. Ecmm B TeueHme MEpBBIX JBYX HENENb OKAaXETCs, dTO
IOCTHPOBKA YPOBHS HE MEHSETCS, TO 3Ty IIOBEPKY MOXHO
BBINOJIHATH uepe3 10—15 nueil.

!
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[lepBylo  mOBepKy  BBINOJHSIOT  CJIEAYIOIIUM  00pa3oMm.
YcTaHaBIMBAOT HUBENUP Ha paccTosHuM 50—75 M OT pelkHu Tak,
KaK IT0Ka3aHo Ha puc. 57. TmaressHO IPUBOAAT BEPTHKAIBHYIO OCh
HUBEJHpa B OTBECHOE IOJOXKEHHE IPH IOMOIIM YCTaHOBOYHOTO
ypoBHsS. TOYHO COBMEMIAIOT 3JIEBAIIMOHHBIM BHHTOM HM300pa)KeHHe
KOHIIOB ITy3BIpbKa LIMJIMHAPHYECKOTO YPOBHS M MPOHM3BOIAT OTCUET
[0 peMKEe MM OTMEYAIOT TOYHO IPOEKLHIO CpPelHEH HUTU Ha Hel
TIpY TIOMOITH KapaHamia.

[ToBOopoTamMu MOABEMHBIX BUHTOB A U B B pa3HBIe CTOpOHBI Ha
2—3 monHbIX 06opoTa (cM. puc. 57) Har0T 3pUTEILHON TPyOe HUBE-
mupa O0KOBOW HakiOH. [Ipu 3TOM cieasT 3a TeM, 9TOOBI TOPU30H-
TalbHAas HUTb HE CXOJWJIA C OTCYETa MIM C OTMETKU Ha pelke.

Puc. 57.



3aTeM HaKJIOHSIOT HUBEIHP B JPYTYI0 CTOPOHY, Bpallas BUHTEL A U
B B IpOTUBOMNOI0XKHBIX HANIPABICHUSIX.

Ecnu B 000uX city4asix KOHIIBI y3bIpbKa YPOBHS HE OTKJIOHSIOT-
Csl IJIM CMeEIaloTcs 00a pas3a B OJHY CTOPOHY, TO yCTaHOBKA YPOBHS
npaBuibHad. EciiM ke IpU pasHbIX HAKIOHAX OHU PACXOIATCS B
pasHblE CTOPOHBI HAa 3HAYMTENBHBIE BEJIWYHMHBI, TO HCIPABISIOT
YCTaHOBKY LHUINHAPUYECKOTO YPOBHS 6GOKOBBIMHU
WCIPAaBUTEIBbHBIMU ~ BUHTaMH.  Ilpm  wucnpaBineHMm — onuH
WCIPABUTEIIbHBIA BUHT BBIBUHYMBAIOT, a JAPYrod 3aBHHYMBAIOT,
jgenas 3TO mocTeneHHO. HOCTHPOBKY BBIMOJHSIOT —METOIOM
NPUOITHKEHUH.

BTopyto moBepky MOKHO BBITIOJHATE TpeMsi criocobamu. [lpu
Husenuposanuu III u IV kiaccoB ¥ TEXHUYECKOM HUBEJIUPOBAHUU,
KaK MPaBHJIO, YOl | He BBIYKCIISIOT, & HAXO/ISIT TOJIBKO BEIHYHHY X.

Ilpu mepBoM crocobe MOBEPKH YIia i MOBEPKY BBIMOIHSIOT
JIBOITHBIM HUBEJIUPOBAHUEM BIEPE] C KOHLOB JMHUM JIMHOW 50—
75 M. Ha xoHIax nmuHUM 3a0WBAIOT 10 OJHOMY KOCTBUTIO (KOJMY C
TBO3JICM) WM YCTAQHABIMBAIOT II0 METAJUIMYECKOMY OalIMaky.
3areM psIOM C OJHMM M3 KOCTBUIEH yCTaHABIMBAIOT HUBEIHD, a HA
IpyroMm Kocteule—peiiky. IlpuBomsr Huenup B pabouee
MOJIOKEHHWE, HABOIAT €ro Ha JalbHIO pEWKy, DIIeBallMOHHBIM
BUHTOM COBMEILIAIOT H300pa)XCHHE KOHIIOB My3BIpbKa YpPOBHA H
MPOU3BOJAT OTCUET IO peiike )3 C TOYHOCThIO 0 | MM. M3MepstoT
BBICOTY HHUBenupa A;, T. €. HaxXOOIT PAacCTOSHHE OT I[EHTpa
00BEKTHBA MM OKYJISpa 0 T'OJOBKU KOCTBUIS, PSAIOM C KOTOPHIM
YCTAaHOBJIEH HUBEJIMpP, IPU I[OMOLIM PYJETKM uiau peiiku. Ilpu
MOMOIIM PEHKHM BBICOTY HHBEIHpAa OHPEAENAIOT TaK: OKYIIp
HUBEJMPA YCTAaHABIMBAIOT HA PACCTOSHUM 3—5 CM OT pEUKH,
KOTOpasi CTOUT Ha OJimkHeM KocTbute. [1y3pIpek IMIMHAPHIECKOTO
YPOBHS NPUBOJST Ha cepenuHy. HaOmomaTens CMOTPHUT Ha pedKy
yepe3 OOBEKTHB, a NMOMOIIHMK IPH MOMOIIM JBM)KKAa WM KaKHM-
TM00 APYrMM CIIOCOOOM OTMEYAaeT CepeiuHy BHIMMOTO OTBEPCTHS
Ha pelike W JlenaeT Mo Hel OTCYeT. DTOT OTCUET SIBISETCS BBICOTON
HUBEJIHMpa Haa KocTbuieM. OTCYeT MPOU3BOJAT MO0 YEPHOH CTOpPOHE
peiku.

ITocne 3TOro MEepeHoCAT HHUBEIMP KO BTOPOMY, HAIbHEMY KO-
CTBUIIO.



AHaJIOTUYHO BBIMOIHSIOT U3MEPEHHUS, YTO U Ha NEPBOI TOUKe, U
MOJTY4aloT 0TCUETHI Y, U Ay. [To hopmynam (3.4) u (3.5) BeIUUCIAIOT
BEJIMYMHBI ¥ ¥ yIiia i

x _Ait+Ay  yit+us
T2 2 !
(3.4)
n
i=;
1 (3.5)
31ech Y; U Y, U A, A; — COOTBETCTBEHHO OTCYUETHI 10 JIAJbHEH
pelike M BBICOTHI MHCTPYMEHTOB B MM, IOJyYEHHBIE Ha NEPBOM U
BTOpOf/i TOYKax,; | — PacCTOAHNE MEXKAY KOCTHIIIAMH B MM.

[IpumMep BBUMCIIEHHUS yTia | IEpBEIM cIOcOOOM TaH B Ta0I. 6.

[ToBTOpSAIOT OMpeneneHue X u OepyT U3 IBYX 3HAUEHUH cpenHee,
X1 ¥ Xp HE JIOJDKHBI Pa3indaThCs MEXIy coOoi Oosiee ueM Ha 2 MM.
Ecmn X, Oombiie 4 MM, TO HCIPABISIOT MOJOKECHUE IMIHHIPUYC-
CKOI'0 YpOBHH. HJ’ISI OTOT'0 IPpU MOMOIIU 3JICBAIUOHHOI'O BUHTA (eCﬂI/l
HCT 3JICBAIMOHHOT'O BUHTA Yy HUBEJIMpPA, TO IPpU IIOMOLIIA OAHOTO U3
IIOABEMHBIX BI/IHTOB) HaBOAAT CPCAHIOIO HHUTH CCTKU Ha OTCUECT IO
peiike, paBHBIM

y=1, +xcp- (3.6)

W300pakeHnss KOHIOB IMIMHAPHYIECKOTO YPOBHS Pa3OHIyTCH.
BepTukanbHBIMA ~ MCHPaBUTEIBHBIMH BHHTAMH  ypPOBHS  TOYHO
COBMEIIAIOT N300paXEH!UsI KOHIIOB ITy3bIPbKA, CIIE/S 3a TEM, YTOOBI
OTCUET IO perKe OocTaBaycs paBHbIM y. [loBepKy M WcHpaBieHHS
JENaoT JI0 TeX MOp, MOKA BENUYHHA X, HE OKaXKETCS MEHbIIE 4 MM.
B cmyuae, ecnu ucIpaBUTENbHBIMH BUHTaMHM YPOBHS HE YyHaeTCs
cAenaTth X MEHbIIE 4 MM, TO HCHPABJSIOT TPH IOMOIIU CETKH
HUTEH, TepeMemnias €€ BBepX — BHU3 TPH  IOMOIIH
UCTIPaBUTEIbHBIX BHHTOB. KOCTHPOBKY MpH HMOMOIIM CETKH HUTEH

cJeAyeT MPOU3BOJUTh B MACTEPCKUX.
Tabauuna 6
Onpepeienne yria i (mepBblii crocod)
Hugenup H3, | = 60,0 M

Ne mpuema | Ne KOCTBLIS Bricora OTCcYeTHl 10 X, MM Xeps MM
MHCTpyMEHTa| JaibHei
A, MM pelike y, MM
1 1430 1743
| 2 1489 1170
2919 2913 +3,0
11 1 1469 1151
2 1448 1762
2917 2913 +2,0 cp. 2,5




= o0 = 86"

HcnpaBieHue X y OTAENbHBIX THUIOB HUBEIMPOB (HAIpUMED,
H2) M0XHO MPOW3BOANTH TAKXKE IIPU MOMOIIN 3AIIUTHOTO CTEKIIa,
HAXOJAIIETOCS Tepex OOBEKTUBOM 3PHUTENBHON TpYOBI. 3amuTHOE
CTEKJIO y TAKHX HUBEIUPOB BBHINOJHEHO B BHJIE ONTHYECKOTO KIMHA
¢ HEOONBIINM YITIOM IpenoMieHus. s Toro 4ro6bl yMEHBIINTH
BEIMYHUHY X, BPAIAIOT 3aIlUTHOE CTEKIIO BOKPYT OCH, yCTaHABIIUBAs
TE€M CaMbIM TOPH30HTAIbHYIO HUTb CETKH Ha HY)KHBIH OTCYET IO
peiike, MpHU 3TOM CIIEAT, YTOOBI M300paXKEHUs] KOHILIOB IMy3bIpbKa
YPOBHS HE Pa3OILIUCh.

Y HHBENIMPOB C KOMIIEHCATOPAMM BBIMOJHSIOT TOJIBKO BTOPYIO
noBepky. OnpenensioT yroja Mexay TOpU30HTAIbHON TNIOCKOCTBIO U
BU3HMPHOH JIHHUEH, T. €. yroi i. [loBepKy BBIMONHSIOT TEMH XK€ CIIO-
co0aMu, 4TO ¥ y HUBEJIMPOB C YPOBHIMH. VIcipaBiieHne MpOU3BOAST
MEPEMEIIECHNEM CETKH HHUTEH MM MMOBOPOTOM 3aIIMTHOTO CTEKIIA,
HaxoJIIEerocsl mepes o0BEeKTHBOM. B ommcaHWsIX HHCTPYMEHTOB
YKa3bIBAaeTCs, KAKAM CIIOCOOOM JIy4IIe HCIPaBUTh YTod i.

[Ipu BTOpOM criocobe onpeneneHus yriia i Takke 3a0HBaloT IBa
KOCTBIISL MJIM YCTAHABIIMBAIOT ABa OamiMaka Ha paccTosHuu 50—75
M Opyr ot gpyra (puc. 58). YcTaHaBIMBalOT HHUBEIHDP CTPOTO
MocepeHe MeX Ty KOCTBUISIMU U U3MEPSIOT J1Ba pasa MPEBbIIICHUE
1o 4YepHoii cropoHe peek hy. [omyueHHOE TpEBBIlIeHHE CBOOOIHO
oT OmHOOK, BBI3BAHHBIX HEIPaBWIBHON YCTaHOBKOH
ITHHIPUYECKOTO YPOBHS.

IlepeHocAT M ycTaHABJIMBAIOT HUBENUpP Ha paccrossHMU 10—15
M 32 OIHUM M3 KOCTBIIEH U BHOBb U3MEPSIOT ABA pa3a MPEBBIIICHUE
MeXIy KocThuIIMH hy. BennuuHy X M yron i B 3TOM ciydae BBIYKC-
nsroT 1o hopmynam (3.7) u (3.8) (tabmn. 7):

* = he—hy, @3.7)
=1

I (3.8)



A
Puc. 58. Onpenesienne yria i HUBeJMpa BTOPHIM CIIOCO00OM.

3arteM, AeHCTBYS Tak k€, KaK M IPU IIEPBOM cIiocode, NCTIpaB-

JSTFOT YCTaHOBKY LIMUIMHPUYECKOTO YPOBHSI.

Tabauna 7
Onpepesienne yria i (Bropoii cioco6) | = 72,1 m
IIpeBbitieHne, n3MEpEeHHOE 3 1400 1148 hep

U3 CepeIHEI I 1715 1465 —316,0

ho —315 —317

[peBbiienne, H3MEpEH- 3 1470 1747

HOE, KOT/la HUBEIMP Ha- i 1150 1429
XOJJICS 32 TIEPBBIM KO- hy —320 —318 —319,0

CTBUIEM
r=—30 MM, I[= 3'972 12806265 = —8,6",

IIpu TpeTbeM criocobe ompeneneHns yria i Ha paccTosHuA 50—
75 M mpyT OT Apyra 3a0MBAfOT Ba KOCTHUIA (0amMaka WM KOJa) U
OIIPECIISAIOT MPEBBILICHUE MEXAY HUMU € JIBYX craHuui. IlepBsiii
pa3 HUBEIHMpP YCTAHABIMBAIOT 3a IEPBBIM KOCTHUIEM HA PAcCTOSHUU
3—5 M OT Hero, BTOpPOii pa3 — Ha TAKOM K€ PACCTOSHUU 32 JPYrHM
KOCTBUIEM.

Ha mepBoii cTaHIIuN cHadaxa MpOU3BOIAT OTCUET )y O OIIDKHEH
peiike W 3areM, HW3MEHUB (OKYCHPOBKY TpyOBI, OTCueT A; Mo
nanbHell peiike. [locme 3Toro, coxpanss (HOKYCHpPOBKY TpYOBI,
MEPeXoAsIT Ha BTOPYIO CTAHIMIO, TJ€ CHAayala MPOU3BOAAT OTCUET

A, 1o nanpHeH peiike u 3aTeM Y, 1o OnmkHer pefike (Tadm. §).
Ta6auna 8
Onpenesienne yria i (TpeTuii cnocoo)

d=50,5m
OTCcYeThl 110 peiikam, MM
Ne mpuema | Ne kocTbuist OmmKHEl JanbHel X, MM Xep, MM
1 1400 1714
| 2 1466 1148
2866 2862 +2,0




1 1 1432 1744

2 1764 1448
3196 3192 +2,0 Cp. +2,0
_ 42,0 - 206 265 )
i= 50500 =+ 82

Vron i BEIHCISIOT 110 popMyIam:
= Ai+ Ay dit¥s

2 z 7 (3.9)

. X

i==
Ik
(3.10)
J1s ucnpaBieHUs MOJIOKEHUST YPOBHA IOCTYNAIOT TaK XKeE, KAk
yKa3aHoO B IIEPBOM CIIOCOOE OMpeeieHus yria i.

3.13.9. IIOBEPKA HUBEJIMPOB C KOMIIEHCATOPOM

Iepen BbIE30M B TIOJIE TIOCIIE BHIMIOJIHEHHS BCEX MOBEPOK y HU-
BEIUPOB C KOMIIEHCATOPOM CJEAYyeT OINpPEIeNIUTh IOTPENIHOCTb
HeJloKOMIIeHcaluy. JJI 3TOr0 HUBETUpP YCTaHABIMBAIOT CTPOTO B
CTBOpE IIOCEpeAMHE Mexay AByMsa peiikamu. Ilpu mnosoxeHusax
KPYTJIOTO YPOBHS, TIOKAa3aHHBIX Ha pUC. 59, U3MEPSIOT MIPEBBIILICHHS.
KomnieHcaTop mpu Takux HakKJIOHAaX JOJDKEH paboTaTh YBEPEHHO,
0e3 3aBucanuil. HaOmiofeHusl BBIMOJNHAIOT cepUsMU. B kaxmoi
CEepHH TIPH Ka)KAOM HAKJIOHE HUBEIHPA M3MEPSIOT MPEBBILICHUS MO
0oHOH cTopoHe peiiku. Ilepen kaxxaoil cepueil M3MEHSIOT BBICOTY
HuBenupa. Obmee umcimo cepuit — 5. Ilpm HuBemmposanuu 11
KJIacca 3Ty MOBEPKY BBIMOJHAIOT Tepe] Bble31oM B rone. [Ipn sTom
peliku ycraHaBiauBatoT Ha paccrossHusX 50 m 100 M ot HuUBenupa.
ITocne BbIe3na B mouie, yepe3 2—3 Mecsla, TaKXKe BBIMOIHAIOT 3Ty
noBepKy Ha pacctosHuu 100 m. [Ipu HuBenupoBanuu [V kmacca u
TEXHUYECKOM HHUBEIHUPOBAHUU HCCIICOBAHUS BBIMOJHSIIOT TOJBKO
mepea HadajloM TIOJIEBBIX paboT, a pelKH yCTaHABIMBAIOT Ha
pacctostaur 100 M.

IIpy 1poOAOJBHBIX W MOMEPEYHBIX HAKJIOHAX HHUBEIHpa
MPEBBIIICHUT HE  JIOJDKHBI  OTJIMYAThCS  OT  TIPEBBINICHUS,
W3MEPEHHOTO TIPH TIOJIOKEHWH ITy3bIpbKa YPOBHSI B HYJBITYHKTE,
Oonpme yem Ha 3 MM mipu HuBenupoBanuu 111 xracca u 5 MM mpu
HUBenupoBaHuu [V Kimacca W TEXHHYECKOM HHUBEIHPOBAHHHU.
Hanpumep, mnpu wuccienoBaHMM HUBENIMpa MpPU INPOJOIBHOM
HAKJIOHE TMOJIydeHbl CIEAYIOIIME 3HAUEHUs  IPEBBIIICHUI:
MPOJONBHBIA  HAKJIOH +5'—mpeBbimenne paBHo +1,571 M,



MPOJOJIGHBIA HakKJIOH — S—mpeBbiienne + 1,579 wm. Ilpum
MOJIOKEHUU MY3bIPbKa YPOBHS B HYJBIIYHKTE NPEBBIIICHHE PaBHO
+1,575 wm. Takoifi HMBenup HEJb3sl HUCIIOJIB30BAaTh  IPU
HuBenupoBanud 11 kiacca, HO €ro MOXXHO MPUMEHSATH TPU HUBEIIU-
poBanuu IV kiacca W TexHM4YecKOM HuBenupoBaHuu. [Ipu wuccie-
JIOBAaHHWH JPYroro HUBEIHPa ObUTH MOIXYyYEHBI COOTBETCTBEHHO Clie-
nytomue 3HaueHus npesbimennii: —2,010, —2,024 u —2,016 M.
OTOT HMBEJNUD HEINb3s NPUMEHSTh HE TOJIBKO NPH HUBEIHMPOBAHUU
III knacca, HO W mpu HUBenupoBaHuu IV kacca M TEXHUYECKOM
HUBEIUPOBaHUU. Takoil HUBENHUP HY>KIAETCS B 3aBOJCKON OCTHU-
POBKe.

© © ©© ©

Puc. 59. IloJi0:keHne My3bIpbKa KPYIJI0ro ypoBHS IPU HCCJIeI0BAHUAX

KOMIleHcaTopa.
Ta6auua 9
Hugeaup Ni025 Ne 125674
24 mas 1972 1. SlcHo. CriokoitHO.
Habmonarens [erpos C. H.
Ne cepun ITy3bIpex IIpeBbliieHue, M
YPOBHS B MPOJOJbHBIA  HAKJIOH | IOMEpeYHbI  HAKIOH
HYJBITYHKTE |+5' — 5 5 Y
=50 m
1 +1,576 +1,578 +1,575 +1,576 +1,577
2 +1,577 +1,577 +1,574 +1,575 +1,575
3 +1,575 +1,576 +1,576 + 1,577 +1,575
4 +1,575 +1,578 +1,575 +1,576 + 1,576
5 +1,576 +1,576 +1,576 + 1,577 +1,577
Cp. +1,576 +1,577 +1,575 +1,576 +1,576
1=100 m
1 —0,751 —0,752 —~0,750 —~0,750 —0,752
2 —0,749 —0,752 —0,751 —~0,754 —0,750
3 —~0,753 —~0,753 —0,748 —~0,752 —0,748
4 —0,752 —0,754 —0,748 —748 —0,747
5 —0,748 —0,750 —~0,750 —0,749 —0,753
Cp. —0,751 —0,752 —0.749 —0,751 —0,750

Mpumeuanue: HuBenup Ne 125674 npurogen s HuBenupoBanus 11 u IV
KJIACCOB.

Ilpu npoBemeHUM 3THX MCCIEIOBAHUM PEKOMEHAYETCS pPEeUKU
yCTaHaBIMBaTh HA KOCTBUIIX WJIM JEPEBSHHBIX KOJBSAX C TBO3IAMH,
KpEeluTh B PEUKOJEPIKATENSIX WIH MPUBS3BIBATh K LITATHBAM Tak,



YTOOBI OHU BO BpEeMsI U3MEPEHUI HE MEHSUIH CBOETO MOJIOKCHUS T10
BBICOTE. Pe3ynbTaThl HCCIIEIOBaHUI OJTHOTO HUBEIIUPA MPUBEICHBI B
TabI. 9.

3.13.10. OHPEAEJIEHUE LIEHBI IEJIEHWS YPOBHA T10
PEMKE

OTy NOBEpPKY BBINOJIHSIOT TOIBKO Y BHOBb MOCTYNHBIINX B MPO-
U3BOJCTBO HUBEIMPOB, NIPEAHA3HAYEHHBIX NI HUBenupoBaHus III
KJIacca, WM B CIy4yae, KOI/la HUBEIUP HE I03BOJSAET IOIY4YUTh Ha-
JeXKHbIE  pe3ylbpTaTbl. Takue uUCCleOBaHMs JIydll€  BCEro
BBITNOJIHATh B THXYIO M 110 BO3MOXKHOCTH NMacMypHyto norony. IIpu
SCHOM M TEepEeMEeHHOW MOroje HUBEIUP M YPOBEHb JOJDKHBI OBITH
TLIATEJbHO 3allULIEHbl OT BO3ACHCTBUI COHEYHBIX JIydeH.

st mccnenoBaHuil BRIOMPAIOT POBHYIO, XKENATEIBHO TTOKPHITYIO
TpaBOM IJIOLIA/IKY.

Ha paccrosann 40—60 M oT HuBenHpa 3a0MBAIOT JBa KOCTHUIA
WM JBa KOJa ¢ TBO3SAMHU ISl YCTAaHOBKH peiku. 3a moiyaca — yac
JI0 Haudaja OIpPEAENCHUN LEHBI NEJCHHUS YPOBHsS HUBEJIHMp yCTa-
HaBIMBAlOT B TCHU HA OTKPBITOM BO3JayXe. MepHOH JIEHTOH WU
METANINYECKON PYJIETKON M3MEPSIIOT PACCTOSHUE OT HUBEIUPA A0
petiku ¢ morpenrHocToio +0,2 M.

HaBopsiT TpyOy Ha peiiky M, JeCTBYs 3JI€BallMOHHBIM BHHTOM,
MOJBOJAT IMy3bIPEK YPOBHS K OJHOMY M3 KOHIIOB aMmyibsl. B mone
3peHust TpyOBl WIIM B OKOIIKE JUIS TOJCBETKH YPOBHS IPOU3BOIAT
OTCYETHI 110 KOHIIaM ITy3bIpbKa. Ecny Ha ammysie HeT JENEeHHH, TO
MPEeIBApUTENLHO MPUKPEIIAIOT HAa aMOyldy WIM Ha 3allUTHOE
CTEKJIO LKAy C AelIeHHAMHU depe3 2 MM. OTCUUTHIBAIOT MO pelke
[0 cpeiHEeW HUTH HuBenupa. IlepememiaroT Iy3bIpeK YpPOBHS K
JpYroMy KOHIly aMIyJbl ypPOBHA NPH IOMOIIM 3JIEBALIMOHHOTO
BUHTA U CHOBA MPOM3BOAAT OTCUETHI II0 KOHIIAM ITy3BIphKa YPOBHS U
no peiike. sl KOHTpONS LIEHY [E€JICHHUSI YPOBHS OIPEAEIAIOT
IBaXxabl. BTopoil pa3 peilky CTaBsAT Ha BTOPOM KOCTBLIb, KOTOPBIH
JIOJDKEH HaXOAMUTHCS Ha PACCTOSHUHM 2—3 M OT IIEPBOTO.

Ecnu HUBenup He MMEET 2IEBAllMOHHOTO BUHTA, TO €r0 yCTaHaB-
JMBAIOT TaK, YTOOBI J(Ba MOJBEMHBIX BUHTA PAcCIIOJIarajuch Ha JIU-
HUU, NEPIEHAUKYIAPHON K HalpaBICHUIO HAa PEeUKy, U, ACHCTBYs
TPETbUM MOABEMHBIM BHUHTOM, OCYLIECTBISIOT HAKIOH 3PUTEIbHON
TpyOBI HUBENIHUPA.



Leny nenenust ypoBHs BeruucisitoT (tadin. 10) no gpopmyie

__ 206hk

— oD (3.11)
rJie T — IeHA JIeIeHNs YPOBHsI Ha 2 MM; h — pa3HOCTh OTCUETOB 110
pelike B MM; N — YHCIIO JEeJeHUH, Ha KOTOpbIE IEePEeMEeCTUIICS

ITY3BIPEK YPOBHS, kaTHOH.IeHI/IC ABYX K MJIMHE OAHOIO HOCJICHUS

YpOBHA B MM, MJINHY OJHOTO JACJICHHUS IIKAJIbl ONPEACIIAIOT IIPH

MTOMOIIY JINHEWKH; D — paccTosiHre OT HUBEIHpa 0 PEHKH B M.
Ta6uuua 10

Onpe/elienne eHbI ieJIeHHs YPOBHS 10 peiike
Husenmp H3 Ne 124205

24 mas 1972 1. ITacmypHO Hawano 16 1 00 MuH.
Otcuerbi o | OTCYETHI IO KOHLAM ITy3bIPbKa Juna 1—1
peiike YPOBHs my3bIpbKa
JIEBBIH | TIpaBbIi
D1 =50,0 M
1750 12,2 1,0 13,2 +11.2
1793 04 12,8 13,2 —12,4 23,6
43 +11.8 —11.8
D,=48,3m
1822 11.9 13 13,2 +10,6
1862 08 12,4 13,2 —11,6 22,2
40 +11.1 —11,1
. 2.206-43 i
o= T336.500 = 150
T 2 ‘ 206 . 40

11=""953.483 =154

Tep = 15,2"

3.13.11. OIIPEAEJIEHME KOOSO DPUIIMEHTA
JAJIbBHOMEPA

Kosdhdunuent panmpHOMEpa oOmNpeneNnsioT Tepes BBIE3IOM B
noje. s ompeneieHuss KOd(QQHUIMCHTa JaJbHOMEPa BBHIOMPAIOT
POBHYIO IIIOIIAAKY, YIOOHYIO AJIsl M3MEPEHUH PAacCTOSIHUI MEpHOI
JEHTON WM MeTajutmdeckod pynerkod. OT Touku 1, oTMedeHHOI
KOJIOM WJIH KOCThUIEM, Ha pacctosHun 75—100 M 3a0uBaroT Ha
paccrosstHuM 1 M Apyr OT Apyra JiBa Koja. M3MepsioT paccrosiHue
MEXJly BCEMH KONbSIMU MEPHOH JIEHTOH ¢ morpemHocTeio £0,2 M.

Hapn Toukoii | ycTaHaBIMBAIOT HUBEIHP, & HAJ OJHUM U3 KOJIbEB
— peiiky. bepyT oTcueTsl MO JagbHOMEPHBIM IITPUXAM U CPEeaHEH



HUTH TI0 YepHOU cTopoHe perku. C IEeNIbI0 KOHTPOJIS OTCUYUTHIBAIOT
10 BCEM HUTIM TPH pasa, U3MCHSS MEXJy OTCUCTAMH BBICOTY HU-
Benupa Ha 3—5 cM. 3aTeM Bce HAOIIOJICHUS IOBTOPSIOT, YCTAHOBHB
peliKy Ha BTOPOM KOJTy.

Koadpdrmment manpaOMepa K paBeH yacTHOMY OT JefieHHs pac-
CTOSIHUSI M@Ky HHUBEIHPOM U PEHKOMN, HOIy4YSHHOMY TPH TTOMOIIU
MEpHOH JICHTBI, Ha CPe/IHEe M3 PAa3HOCTEW OTCUETOB IO JAbHOMEp-
HBIM [ITPUXAM.

Ecnu 3putenbHas TpyOa HUBEIUpPA UMEET MOCTOSHHYIO JallbHO-
Mepa C, To KO3 PHUIMEHT JaTbHOMEPa BEIYUCISIOT 10 (hopmyie

K=-—

—_— ]
(it —B)ep, (3.12)
rae (H — B)y,—CPEJHEE M3 PA3HOCTEH OTCYETOB IO HUKHEMY H
BEPXHEMY JaJIbHOMEpHBIM InTpuxam B M, C — TMOCTOSIHHAs

JlabHOMeEpa, B3siTasi U3 ONKMCaHMs HUBeaupa B M, D —mHa 6a3uca
B M. [Ipu C, paBHoii HyIt0, popmyna (3.12) npuHnMaet Buj
D

K= (n—B),

OnmHOBpPEMEHHO C ompexaeseHHeM Kod(duimeHTa aaapbHOMEpa
BBIUUCIIAIOT ACUMMETPHIO HUTEH, IS 4ETO  BBIYHUCIISIOT Pa3HOCTH
C—B,
H—GC,
TA€ C, B U H —OTCUYETHl 10 COOTBETCTBYIOIIUM HITPHUXaM CETKH
HUTEHU.

ACHMMETPHIO HUTEH MOXKHO HE yYUTBIBATh MPH MOJIEBBIX pado-
TaX, €CJIM OHa MEHbIIE 2 MM Ha paccTosHuM 75 M. Ecnm ke acum-
MeTpusi OoJbIle 2 MM, TO IPH HHUBEIMPOBAHUHM He OynmeTr cobuiro-
JlaThCsl JOIYCK, YCTaHOBJIECHHbIM WMHCTpykuuell Ha paBEeHCTBO
0TCYETOB

B
Cc =

H
5
[pumep  BBUHCICHHH ~ KOX(QQUIMEHTa  JalbHOMEpa H
ACMMETpPUH HUATEH MaH B Tabm. 11.
Tab6auna 11

Onpenesienne ko3¢ duumenra JajbHOMepa 1 ACHMMeTPHM HUTEH
Husenup H3 Ne 02624

15 mas 1972 1. D;=100,00m D,=10120 m
NoNe Peiika crout Ha KocThute Neo 1 Peiika ctout Ha KocThUTe No 2
il OTCYETHI H—C cC—B OTCYETHI H—C c—c¢
110 HUTSAM 110 HUTAM
1 874 749




1374 500 498 1255 506 505
1872 1760
2 971 994
1470 499 499 1400 506 505
1969 1905
3 1078 1009
1477 499 500 1513 504 505
2077 2018
Cpennee 499,3 499,0 505,3 505,0
998,3 1010,3
Tocrosuas namsHOMepa C pasHa 0.
K 100,00
L= "pgoez — 1002
101,20 ch = 100,2

KE= 1,003 = 100,2

Acnmmerpust Ha 100 M paBHa 0,3 MM 1 MOXET HE YUHTHIBATHCSL.

IIpu BbIYMCIEHUM JUIMH CEKUUH, NPOWJECHHBIX C HUBEIUPOM, Y
KOTOPOTO TOCTOsHHAs JanbHOMepa C#(, cleayeT MOJb30BaThCS
hopmymoit

L= KE(l, + I) +2nC,

(3.13)
raoe N — YWCIO CTaHUMH B CeKUMH; | — pasHOCTh OTCYETOB IO
JNaJbHOMEPHBIM INTPUXaM MpH BH3HPOBAHMM Ha 3aJHIOI H
mepenaioro  peiikn, K — xkospounment mampHOMepa; C —

NOCTOAHHAA, B3sATasA U3 NACIIOPTA HUBCIIUPA.

3.13.12. [IOBEPKA IIPABUJILHOCTU YVCTAHOBKHU
KPVYIJIOI'O YPOBHS HA PEMKE

IToBepky NpaBUIBHOCTH YCTAaHOBKH KPYTJIOTO YPOBHS Ha pelke
BBINOJIHAIOT €KEIHEBHO Iepe]] HayaiuoM palboT JMOO IpH ITOMOIIH
OTBeca, KpPIOUYKa M MTH(PTA C OCTPHUEM, YKPEIUICHHBIX Ha peiike,
aM00 TpH TOMOIIM BEPTHKAIBHOW HHTH HHUBEIHpa. I[lepBbIM
CIOCOOOM TIONB3YIOTCSI B TOM Clly4dae, KOIZla MOYKHO YCTaHOBHUTH
peliKy B TaKOM MecTe, YTOOBI BeTep He Kadai oTBec. BTopoit crmocob
MOXXHO TIPHUMEHATh Ipu mo0oi moroxe. [loBepky ycTaHOBKH
YPOBH ITPU MOMOIIU OTBECA BBINOJIHAIOT TaK: IIOABECUB Ha KPIOYOK
OTBeC, TOOMUBAIOTCS MOJIOKEHUS PEHKH, IPH KOTOPOM OCTpPHE OTBECA
HaXOAMJIOCh ObI TOYHO Hajx ocTpueM mmTudra. Ecou B 370 Bpems
My3bIpEK  ypOBHA  HE  HAXOAUTCS B HYJIBIOYHKTE, TO



HUCIPAaBUTEIbHBIMU BUHTaMU yPOBHA IEPEMEIIAalOT €ro Ha
CepeluHy.

[Tpu noBepke BTOPBIM CIIOCOOOM pelKy yCTaHaBJIMBAIOT Ha pac-
crostHnu npuMepHo 50 M ot HuBenupa. [IpuBoAST BepTHKAIBHYIO
OCh HMHCTPYMEHTa B OTBECHOE IIOJIOKEHHE M 3aTe€M 110 KOMaHJe
HaOmMoaTesNs, CMOTPSIILIETO B 3PUTENBHYIO TPYOy, yCTaHABINBAIOT
peliky Tak, 9TOOBI ee pedpo TOYHO COBMAJANI0 C BEPTHUKAIHHOI
HUTBIO CETKH. VIcIpaBUTENbHBIME BHHTAaMH KpPYIJIOTO YPOBHSA
MPUBOJAT Iy3bIpeK Ha cepeanHy ammyibl. [locie  3TOTO
MOBOPaYMBalOT peiiky Ha 90° M MOBTOPSIOT IOCTUPOBKY. 3aTeM
BHOBb YCTAHABIMBAIOT PEHKy B IEpBOE M BTOPOE IOJIOXKEHUS,
MOBEPSIsl, a €CJIM HY)KHO, TO U MUCHPABIAA, KPYIIIBIH ypoBeHb. Tak
MOCTYMAKOT 70 TeX MOp, MoKa MpU noBopote peiiku Ha 90° ypoBeHb
He Oyner TpeOoBaTh IOCTHPOBKH. [Ipu moBepke peiiky yuiue
JIepKaTh MPU MOMOILH ABYX MAaNOK WK NPUCIOHATH K KAKOMY-JIHOO0
npeamery (cTonly, CTeHe).

3.13.13. OIIPEJIEJIEHUE CPEIHEM JJIMHBI METPA
KOMIUIEKTA PEEK

[Tpu nuBenuposanuu 111 k1acca 1o W mocie moneBbIX padoT, a
TaKkXke OJMH pa3 B 1—2 Mecsua ONpeAessioT CPEAHIO IHHY
MeTpa KoMILIekTa peek. [Ipu pabote B ropax ompejeseHue AENaroT
yame—uepe3 15—20 gueit.

[Tpn HuBenmpoBanum IV kimacca cpeaHIO JUIMHY METpa KOM-
IUIEKTa PEEK OMNpENesIoT O M TIocie IMOJEBBIX paboT, mpH
TEXHHYIECKOM HUBEIHPOBAHNUH — IO TIOJIEBBIX PA0OT.

JnuHy MeTpa KOMIUIEKTa PeeK ONpPEASIIOT TP ITOMOIIHM KOH-
TPOJBHOW JTMHEHKU B MOMEIICHNH; B MOJIEBBIX YCIOBHUAX 3TH HCCIIE-
JIOBAaHUS MO>KHO BBITIONHATH B MalaTKe WX MPH TACMYpPHOIl moroe,
KOTJ]a I3MEHEHHE TeMIepaTyphl BO3/IyXa B TeUEHHE Yaca He IIPEBbI-
mraet 2—3°C. 3a 1—2 ygaca 10 Havaja UCCIEAOBAaHUN PEHKH U KOH-
TPONBHYIO JTHHEHKY BHOCST B TIOMEIIICHHE.

Ilepen HayanoM HCCIENOBaHMM Kpas IIAIIEYHBIX JEICHHUH, IO
KOTOpBIM OyZyT IIPOM3BOAWTHECS OTCUMTHIBAHWS, T. €. Hadaia
wameyHsx aeneHuit 01, 10, 20 u 29 no yepHOU cTOpOHE peHKU U
48, 57, 67 u 76 Ha KpacHOU CTOpPOHE PEHKU, OTMEYAIOTCS TOHKUMHU
WTPUXaMU MpU TOMOLIM METAUIMYECKOH JHHEHKH U OCTpO
OTTOUYCHHOTI'0 KapaHJalla.



Hccnenyemas pelika kinafeTcst FOPU30HTAIBHO.

IIpu u3MepeHusIx cieayeT CTPEMUThCS K UCKIIOUEHHUIO BIMSHUS
M3MEHEHMH TeMIepaTyphl peiku U KOHTPOJIbHOM JIMHEHKH, MPOBU-
CaHUSl pEWKH, BIMSHUS Mapajulakca MW OOKOBOTO OCBEILICHHUS.
Kaxaprit natepsan peiiku (1—10, 10—20, 20—29, 48—57, 57—67
u 67—76) U3MEpAIOT CHayaja B TPSIMOM, a 3aTeM B OOpaTHOM
HanpasneHusX. IIpin oOpaTHEIX M3MEPEHHSX MOBOPAYMBAIOT PEHKY
nin JHedKky Ha 180°. M3MepeHue uHTEpBana peldkd COCTOUT U3
JBYXKDaTHOTO OTCYMTHIBAHMS MO KOHIAM METPOBOTO HHTEpBala
OpY TIOMOLIM KOHTPOJIBHOW nuHedku. CHadaga OTCUUTHIBAIOT
JIeBBIN KOHell peiiku, a 3aTeM npaBblifl. OTCUETHI 10 KOHTPOIBHOM
JMHENKe IPOU3BOJAT IIPU MOMOILH JIYTIBI ¢ TOYHOCTHIO 0,1 nenenus,
T. €. 0,02 mm. Jlyumie, Korja OTCYETHl MO KOHTPOJIBHOM JIMHEHKE
BBINIOJIHSIOT OJTHOBPEMEHHO JBa HaOmonarens. I[lepex BTOphIM
U3MEPEeHHEM  HUHTepBajla  KOHTPOJIBHYIO  JIMHEHiKy  HEeMHOro
C/IBUTAIOT.

PazHocTn OTCUeTOB 1O MpaBOMy W JICBOMY KOHI[AM
KOHTPOJILHOHM JMHEWKH Ha Ka)kKIOM WHTEpBale PEHKH HE IOJDKHBI
paszmmyatbess Mexmy coboit 6omee wem Ha 0,1 mMm. Ecnmm Obumm
MOTydeHb! OOJBIINE PACXOXKAEHHSA, TO KOHTPOJIBHYIO JIMHEHKY
C/IBUTAIOT €UIe pa3 M IOBTOPSAIOT M3MepeHHs. ['pyOble oTcueTs!
BBIUEPKUBAIOTCS, @ U3 OCTABIIUXCS pa3HOCTel OepyT cpeaHee.

Ilepen HauaaOM U B KOHLIE U3MEPEHUM Ka)KIOW CTOPOHBI PEHKHU
U3MEPSIOT U 3allChIBAIOT TEMIIEPATypy KOHTPOJBLHOM JIMHEHKH. B
tTabn. 12 mpuBeneH NpHMep KoMmmapupoBaHus peidku. [lokasan
MOPSIIOK OTCUETOB M BBIUHCICHWH. Ecnm ompexpemnsiercs cpeaHss
JUTMHA METpa KOMIUICKTa HHBAPHBIX PEEK, TO H3MEPSIOT CIEAYIOIIHE
uaTepBanbl: 2—20, 20—40, 40—58 (ocHoBHas mkana) u 62—80,
80— 100, 100—118 (momoHHUTEIbHAS IIKAJIA).

B m3mepennsie mmHb (Tpada 6) BBOAAT MONPABKY 3a NpUBEJE-
HUE KOHTPOJBHOM JIMHEWKH K TeMIeparype KOMIapHUpOBaHUS
petixn. [TornpaBky BEMHCISIOT IO opMmyIe

AL = Agopn + @ (t —_ tKDM[])| (3-14)
rae Agun — OTIMYHE UIMHBI METPOBOTO MHTEPBANA KOHTPOIBHOM

muHerku ot 1000 MM Tipm TemrepaType 3TaJOHMPOBAHHS Ha
KOMITapaTope, BBIMICHIBAETCS M3 MACIIOPTa JINHEHKH;



0. — JHMHEHHBIH KOd()QUIMEHT pacIiMpeHnsi KOHTPOJIBLHOU JIH-
HEWKH; eclii JIMHEeiKa W3roTOBJIIEHAa M3 OpOH3BI, TO KOd(PHUIUEHT
pacmupenus npuauMaroT paBHeM 0,018 mm Ha I'C;

t — Temmeparypa KOHTPOJBHOH JMHEHMKHM B MOMEHT KOMIIa-
pUPOBaHUs pEUKHU; tioyy; — TEMIIEpaTypa KOHTPOJIBHOM JIMHEWKH B
MOMEHT €€ ITaJJOHHPOBAHUS Ha KOMIIapaTope.

Tabauna 12
Omnpepeienne cpenneii AJIMHbI MeTpa peiikn Ne 2342 (uepHasi CTOPOHA)
Konrponbshas nuneiika Ne 0721 15 mas 1972 1.
AL =+0,01 + 0,018 (t —16,8°) mm.
Yactp OTCYETHI 110 JIMHEHKE, MM Cpennee | [lompaBka3a | [lnuHa
peliku 1 i m— I on— I, JUTHHY 9acTu
MM KOHTPOJIBHOM |  peiiku,
JMHENKH 1 MM
TeMIeparypy,
MM
t=+8,6°1)
1—10 | 0,00 (2) | 900,14 (3) | 900,14 (6)
0,44 (4) | 900,54 (5) [ 900,10 (7) (900,12 (8) —0,11 900,01
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°
29—20| 0.14 900.10 899,96
0,28 900,18 899,90 899,93 —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
t=+8,6°
3,68 11204,49 11200,81  5600,40 —0,68 5599,72
Cpennss uinHa MeTpa peliku Ne 2342 1o 4epHOi cTOpoHe paBHa
5595?672 = 999,95 mMm.

[Ipn BBIYMCIICHNH TIOTIPaBKM Ha 9acTh METpa IMOJb3YIoTCs (Bop-
MyJI0H
Ah = ALk,
riae K — 9acTb METPOBOTO MHTEPBAJIA B METpaXx.



3.13.14. OITPEJAEJIEHUE I1OI' I\’)EU_IIiIOCTEI\/'I
JEITMMETPOBBIX NEJJEHNU PEUKU

TlorpemHocT MEUUMETPOBBIX JACICHHN PENKH OIMpeAestoTCs
MIPH MOMOINY KOHTPOJILHOW JIMHEHKU B MHTEpBaje MTpuxoB 1—29
1o 4epHoil cropoHe u 47—76 mo kpacHoi cTopoHe peiiku. IIpu
HCCIICJIOBAHUSIX BBITIOJHSAIOTCS BCE TPEOOBAaHUS O TOMEIICHUH IS
KOMIIApUPOBaHUs, 00 YKIIAJKE PEHKH U JPYyrue, yKa3aHHbIC Ha CTP.
77. TlorpenHoCTH AeUUMETPOBLIX JIEJICHUI HE TOJDKHBI MPEBHIIAThH
+0,4 MM y peek, peqHa3HadeHHBIX /1 HuBenupoBanus 11 kiacca,
+0,6 MM — IV kyacca u +1,0 MM — nIpU TEXHUYECKOM HUBEIH-
poBanun. OmpeneseHne MOTPEIIHOCTEH JEUMETPOBBIX JEICHUI
peiiku npu HuBenrposanuu I knacca BBIIOIHSIOT MEpPEH BBIE3OM
B moie, Inpu HuBeaupoBaHun [V kjacca M TEXHHYECKOM
HUBEJIMPOBAHUM — TIPU IMOJYYEHUH HOBBIX PEEK WIH NpHU
HCIIOJIb30BAHUHU PEEK, ITOYUEHHBIX U3 PEMOHTA.

[Ipexnie yeM MpPUCTYNUTh K OMPENETICHUIO IOTPEITHOCTEN IeIu-
METPOBBIX JeNIEHUI peiku, OTMEUAIOT Kpasi TEIUMETPOBBIX IIAIIEK
MpU TIOMOILIM METaJUIMYECKON JIMHEWKH M TOHKO OTTOYEHHOI'O Ka-
panpamia.

3aTeM YKIaJbIBaIOT PEeHKY TOPU3OHTAIHLHO M TOBEPSIOT MOJIHO-
CTHIO CHauajla YepHYI0, a 3aTeM KpacHYyI0 CTOpPOHBI peiiku. U3me-
peHus KaXI0ro METPOBOTO MHTEpBasia MPOU3BOAAT ABaKAbI. Ilepen
BTOPBIM H3MEPEHHEM KOHTPOJBHYIO JIMHEHKY HEMHOI'O CABHUTIAIOT.
IIpu 3anucsax BTOPBIX OTCUETOB 3alMCHIBAIOTCS TOJIBKO COTHIE TOJIU
MM.

B mpouecce uzMepeHuii npu MOMOLIM JIEBOW JIYNbI CIEIAT 3a
HETMOABUKHOCTBHIO KOHTPOJIbHOW JIMHEWMKHU BO BpeMsl U3MEpPEHUH, a
BTOPYIO JIYITy TIepEeMEeIaloT U MPH €€ TIOMOIIU TPOU3BOISAT OTCUETHI
0 BCEM JISITUMETPOBBIM Iamkam. [lepea HagyaioM n3MepeHns Kax-
JOTO  METpPOBOTO  HHTEpBajla  3alUCHIBAIOT  TeMIepaTypy
KOHTPOJIbHOM JINHEHKH.

OIHOBpPEMEHHO € ONPECIICHUEM MOTPEITHOCTEH NeIIUMETPOBBIX
JIeJIeHUH pelKy MOBEPSIOT COBNAJACHUE HYJIEBOTO JAEJCHHUS YEpHOI
CTOPOHBI PEWKH C IJIOCKOCThIO MATKU. OTKIOHEHHS HYJIEBOIO
JIeJIeHHs. pedKH OT IUIOCKOCTH ISITKM HE JOJDKHBI IpeBbimarh +0,5
MM JJIsl peeK, NpeAHa3HaueHHBIX s HuBenupoBanus III u IV
KyaccoB, U £+ 1,0 MM — 1 peek, IPUMEHSIEMBIX IPH TEXHUYECKOM
HUBEJUPOBAHUU. ODTHU OMNpEAENCHUS MPOU3BOAAT NPU MOMOIIU



KOHTPOJIbHOM JIMHEHKH, U3MEpsisi PACCTOSHUS OT IUIOCKOCTH ISTKH
JI0 TIEPBOTO JICIUMETPOBOTO ITpuxa. s yno6cTBa OTCUNTHIBAHUS
K TSATKEe PEHKU MPUKIAIBIBAIOT POBHYI TOHKYHO METAJLTMUYECKYIO
IUTACTHHKY, HalpUMeD, JIe3BHe 0e30NacHOi OpUTBEL

[Ipumep 06paboTKH pe3yabTaTOB M3MEPEHHI NPUBEAEH B TaOI.
13.

B rpady 4 semmceBaroT pasHoctu orcuetoB [—II. Onm B
mpejiesax METPOBOrO MHTEpBAlla HE JIOJDKHBI Pa3indaThCs MEXKITy
co0o0ii 6oibmre yuem Ha 0,1 MM.

B rpady 5 BeimuceiBatoT cpegnee u3 AByx orcueros I u 1.
Tadauna 13
OnpeneJieHne NOrpelIHOCTEl 1eMMETPOBBIX JeeHuii peliku Ne 2485
YepHast cTopoHa

Konrponbshas nuneiika Ne 0721 10 mast 1972 1.
o = + 8.7° teon = +9,5°
No nenmn- | Orcuersl no koutposbHoii | Pas- | Cpennee u3 [orpemnocTtn CryuaiiHblie OTpPEMHOCTH
MeTpoB nHHeiiKe, MM HOCTb [ OTCYeTOB, JISLIMMETPOBBIX | JICHIMMETPOBBIX JIC/ICHHiA 5,
TI0JIOKEHUS H—I, MM JieneHuid A, MM MM
| 1]

1 0,00 0,28 (0,28 0,14

2 100,12 100,45 |0,33( 100,28 +0,14 +0,12
3 200,03 200,28 | 25 | 200,16 —0,12 —0,14
4 300,15 300,50 | 35 | 300,32 +0,16 +0,14
5 400,08 400,33 | 25 | 400,20 —0,12 —0,14
6 500,20 500,50 | 30 | 500,35 +0,15 +0,13
7 600,22 600,50 | 28 | 600,36 +0,01 —0,01
8 700,10 700,44 | 34 | 700,27 —0,09 —0,11
9 800,14 800,46 | 32 | 800,30 +0,03 +0,01
10 900,35 900,65 | 30 | 900,50 +0,20 —0,18
10 0,00 0,40 (0,40| 0,20

11 100,05 100,50 | 45 | 100,28 +0,08 +0,06
12 200,08 200,46 | 38 | 200,27 —0,01 —0,03
13 300,03 300,38 | 35 | 300,20 —0,07 —0,09
14 400,12 400,52 | 40 | 400,32 +0,12 +0,10
15 500,14 500,58 | 44 | 500,36 +0,04 +0,02
16 600,20 600,56 | 36 | 600,38 +0,02 0,00
17 700,15 700,56 | 41 | 700,36 —0,02 —0,04
18 800,18 800,55 | 37 | 800,36 0,00 —0,02
19 900,17 900,62 | 45 | 900,40 +0,04 +0,02
20 1000,16 | 1000,55 | 39 | 1000,36 —0,04 —0,06
20 0,00 0,16 (0,26 0,08

21 100,16 100,36 | 20 | 100,26 +0,18 +0,16
22 200,26 200,40 | 14 | 200,33 +0,07 +0,05
23 300,14 300,26 | 12 | 300,20 —0,13 —0,15
24 400,00 400,20 | 20 | 400,10 —0,10 —0,12
25 500,04 500,22 | 18 | 500,13 +0,03 +0,01




26 600,06 600,26 | 20 | 600,16 +0,03 +0,01
27 700,10 700,20 | 10 | 700,15 —0,01 —0,03
28 800,24 800,40 | 16 | 800,32 +0,17 +0,15
29 900,18 900,34 | 16 | 900,26 —0,06 —0,08
CucreMaTnyecKas TOTPEIIHOCTDL ACHUMETPOBOIO ACIICHUS
G = 28' = 40,025 mm.

Hawu6ospIuas morpenHocTs aenumerpoBoro aenenust — +0,18 u —0,15 mm
Habmonenus u Beraucinenus soimonssn H. C. [lerpos
IIposepun B. T. Cunopos

B rpady 6 momemaroT pa3HOCTH MEXIYy CPEAHUMH OTCYETAMH
JIBYX COCEIHUX IUTPUXOB. OTH BEIUUYUHBI SBISIFOTCS IOJHBIMU
MOTPEIIHOCTSIMU  IELIMMETPOBBIX  JeNeHud peilku. U3  sTux
MOTPEIIHOCTEH HCKIIIOYAIOT CHCTEMAaTHYECKYI0 4YacTb M HAXOIAT
ClTydaiHble TOTPEMIHOCTH. sl 3TOr0 CKIAIBIBAIOT BCE Pa3HOCTH
rpadsl 6 U AETAT CyMMY Ha YHCIIO pa3sHOCTed. B manHOM mpumepe
CHCTEeMaTH4ecKasi IOTPEITHOCTh JELUMETPOBOTO JICNICHHUS O=
+0,025 Mm.

Vckmroyasi mosfyyeHHOE 3HAUeHUE G U3 TOJHBIX MOTPENIHOCTEH,
HAXOJAT CIy4aifHbIe MOTPEIIHOCTH ICIUMETPOBOTO JENICHUS PeHKH

(rpada 7).

3.13.15. OIIPEJIEJIEHUE PASHOCTEN BBICOT HVYJIEHN
PEEK

Ilepen BeIE3IOM B MOJIE ONPEAEISIIOT PAa3HOCTH BBICOT HyJEH
YEpHBIX U KPAaCHBIX CTOPOH KOMIUIEKTAa PeeK M Pa3sHOCTH BBICOT
HyJel KpacHOW M YepHOW CTOpOH OJHOW peliku. OTa IMoBepka
BBITIOJIHACTCA ciexyromuM obpasom. Ha paccrostaun 15—20 M ot
HHUBEIUpa 3a0HUBAIOT YETHIPE KOCTHIIS WIM KOJIa, B TOPIBI KOTOPBIX
BOUTHI rBo31M. Ha KaXKABIil KOCTBUTH IMOOYECPEIHO yCTAHABIUBAIOT
o0e peiiku W TPOW3BOAAT OTCYECTH KaK IO YEepHOH, TaK M IO
KpacHOH cTopoHaM. Pelku IOKHBI yCTaHABIUBATBECS CTPOTO
OTBECHO, a OTCYCTHI MO0 PEHKaM JOJDKHBI TPOHM3BOAMUTHCS CO BCEH
TIIATEIEHOCTRIO. JTH ICHWCTBUSA COCTABIIIOT OAWH TpueM. Bcero
JIENAIOT JBa mprueMa. Mex Iy mpueMaMy MCHSIOT BEICOTY HHBEIHpa
6onee uem Ha 30 mm. [Ipumep ompeneneHus pa3HOCTH BBICOT HyJEH
peek aaH B Ta0u. 14.

IIpu onpeneneHuu pa3HOCTU BBICOT YEPHOM U KPacCHOM CTOPOH
MOJIBECHOM peHKH IMOCIIeTHIO TOIBEIINBAIOT Ha 3a0UTHIN B IEPEBO




(cTonb, 3manue U T. 1.) WTUDT U MPOU3BOIAT OTCUCTHL. 3HAUCHHUS
pa3HOCTEH He JOJIKHBI pa3IM4aThCs MEXIY CO00M OobIle YyeM Ha 3
MM. 3a OKOHYATENBHBIA pe3yNbTaT OepyT CpeaHee U3 BCeX OIpe-
JEJECHUMN.

IIpu nusenupoBanuu III u IV kimaccos, ecnu cpefHsis pa3HOCTb
BBICOT HYJIEH YepHBIX M KPAacCHBIX CTOPOH peeKk MeHbme + | MM, a
MPU TEXHUYECKOM HUBEIMPOBAHUM £ 2 MM, TO ITH Pa3HOCTH He
YYUTHIBAIOTCS. ECIM YHCIO MTATHBOB B XOJe HEYETHOE, TO IIPHU
OONBPmMX  Pa3HOCTSIX HEOOXOAWMO  BBOJUTH  IIOTIPAaBKA B
MIPEBBILICHUSI.

Taoauna 14
Ne | Ne OtcuéTsl 10 pelikam PazHoCTb OTCYETOB
NpHU- [ KOJI. Ne2481 Ne2482 Ne Ne Ne 2481—Ne
eMa 2481 | 2482 2482

yepHas | KpacHasi | uepHasi | KpacHast yepHas | KpacHas

| 1 | 1363 | 6150 | 1362 | 6051 | 4787 | 4689 +1 +99
2 | 1412 | 6200 | 1411 | 6099 | 4788 | 4688 +1 +101
3 | 1491 | 6276 | 1491 | 6178 | 4786 | 4687 0 +98
4 | 1592 | 6379 | 1591 | 6279 | 4787 | 4688 +1 +100
1l 1 | 1409 | 6197 | 1410 | 6099 | 4787 | 4689 —1 +93
2 | 1457 | 6245 | 1458 | 6147 | 4788 | 4689 —1 +98
3 | 1538 | 6325 | 1539 | 6227 | 4787 | 4688 —1 +98
4 | 1638 [ 6426 | 1636 | 6325 | 4788 | 4689 +2 +101

11900 | 50 198 | 11898 | 49 405 | 38 298 | 37 507 +2 +793
Cp. | 1487,5| 6274,8 | 1487,2| 61756 | 4787,2 | 4688,4 [ +0,2 | +99,1

B npumepe pa3nocts BbIcOT HyJiel peek Ne 2481 u Ne 2482 pas-
Ha: y 4yepHbIX cTOpoH + 0,2 MM, y KpacHbIX CTOpoH + 99,1 mm. Pa3-
HOCTB BBICOT y mapsl peek paBHa +0,2 — 99,1 =— 98,9 =~— 99 mm.

C BesnmumHOM 99 + 3 MM CpaBHMBAIOT MOJIyYCHHBIE HA CTAHIIUU
PacXOoXICHUS MEKAY IMPEBBIIICHUSAMH 10 YepHOH U KPacHOU CTOPO-
HaM pPEEeK M pa3HOCTH BBICOT Hyjlel peek. Eciu 3HaueHus Ha
CTaHILIMN OTJIMYAIOTCS OT TOH BEJIMYHHBI OOJBIIIEe YeM Ha 99 + 3 MM
(96— 102 mm), To Bce HAOIIOAEHHS Ha CTAHIMHU TIEPEIAEIIBIBAIOT.

3.13.16. OIIPEJEJIEHME CTPEJIKU ITPOI' MBA PEMKU

B pe3ynbTare BHEIIHUX MOTOJHBIX BO3ACHCTBHUM, a TakKe He-
OpexHOro oOpameHus ¢ peiikamMu ol Kopobsrcs. Kopobienne mMo-
JKeT OBITh MPUIMHON TOTpenTHoCTel HUBenupoBaHus. [losToMy pa3
B MECSII CIIEAYEeT OMPEACIISTh CTPENIKY IpOoruoa.
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Puc. 60. Omnpenesenne cTpeJKH MNporuéa peiikm.
a — cTpenka nporuba; 6 — XpaHeHHe PeHKH.

Jist Toro 9TOOBI OMpENeNuTh CTPENKy Mporuda peiku, ee cie-
IyeT TOJOXHTh Ha OOKOBOE peOpO TOPH3OHTAIBHO, HATSIHYTH
TOHKYIO METAIJIMYECKyI0 IPOBOJIOKY WM HHUTh MEXAYy KOHIIAMH
BOIHYTOM CTOpOHBI pPEMKM M MNpU MOMOIIM JIMHEMKU MU
MHJUIMMETPOBOI OyMard M3MepuTh PACCTOSIHUS OT 3TOH HUTH 0
MOBEPXHOCTH pedku oxono neneHud 1,15 m 29 wmm 48,63 u 77
JIepeBsSHHOM peiiku 1 okono 2, 30 u 58 y HHBapHBIX peexk.

Ilo mosmyueHHBIM COOTBETCTBEHHO DPACCTOSHUSAM di, dy, U d3
(puc. 60, a) mporud peiiky BEIYUCISIOT 10 hopMyIie

. ay 4 ag
f=a—=5—".
(3.15)
VY Xopommx WHBAapHBIX PEEK CTpeiKa Nporuda JODKHA OBITH
MEHbLIE 5 MM, a y JepeBsHHbIX — MeHblie 10 MM. Ecmm y

WHBApHOM peliku @, oTin4daetcs ot (8;+83)/2 Ooblie 4eM Ha 5 MM,
TO TaKyl peHKy BO BpeMs HEpEpHIBOB B paboTe ciemyeT KJIacTh Ha
VIOPEI TIOJ] €€ CEePeIMHON U 0 KpasM, Kak ToKazaHo Ha puc. 60,
6. OTM cambIM OyJeT yMeHBIIAThCS cTpenka mporuba. Tak xe
MOCTYTIAIOT U C ICPEBAHHBIMHU PEHKaMH.

3.13.17. OBPAILIEHME C HUBEJIMPOM U PEMKAMU

3a COXpaHHOCThH, UCIPABHOCTh HUBEIHUPA, PECK, a TaK:KE BCETO
000pyIOBaHUS ¥ 3a TMPaBHIEHOE OepekHOE OOpamieHHEe ¢ HUMH
HECET OTBETCTBCHHOCTh pPYKOBOAMTENb Opuraapl. OH 00s3aH
00y4YHUTh BCEX WICHOB OpUrajbl IpaBUiIaM OOpaIIeHNS ¢ HUBEIHUPOM
n peﬁKaMI/I U CJICAUTH 3a UX BBIIIOJIHCHHUEM.

IIpu oOpaiieHnu ¢ HUBEIUPOM W PEHKaMH CIIEIyeT MOMHHTD,
YTO 3TO TOYHBIE TPUOOPHI U OHU TpeOyIT K cebe OepekHOTo
OTHOIIICHHUSI.



VYknaaelBaTh U BBIHUMATh HUBEIUP U PEHKU U3 yNAKOBOYHBIX
SIIUKOB ClielyeT 0e3 OOJbIIMX YCHIIMA M HAaXXUMOB; HUBEJIHD IPHU
9TOM He00XOJMMO OpaTh 3a MOJACTaBKY. Bo Bpems paboThl B moje
WHCTPYMEHT OOEperaroT OT MHOMAaJaHWi Ha HEro BIArd, IbUTH H
TpA3H; CUCTEMATHYECKH MPOTUPAIOT €r0 YHCTOM BETOWIBIO WIIH
yHAJ[AOT MblIb M TPpA3b HPH HOMOIM KUCTH. Tpymmecs u
prKaBeolne YacTH HUBENWpa (TOJbEMHbBIC, HABOAAIINE BUHTHI H
Jpyrue 4YacTH) TIEPHOJUUYECKH TPOTHPAIOT BHAYaJe MAacIsTHOM
TPANOYKOM, a 3areM cyxoil. Eciau Ha HuBenup W pedku nonaia
BJara, TO BHauaJle UX CIEAyeT BHITEPETb TPSNKOH, 3aTeM
BBICYHIUTb, CKOBA MPOTEPETH U CMa3aThb METAJNIMYCCKHUE OTKPBLITHIC
4aCcTh HWHCTPYMEHTA YaCOBBLIM MacCJIOM. Ecau HUBCJIUPOBAHUC
IPOU3BOJWIOCH IIPU OTPULIATENILHOM TEMIEpaType BO3lyXa U
UHCTPYMEHT BHECEH B TEIUIOE IOMEIIEHUE, CIeAyeT HE MEHee YeM
4epe3 Ba HYaca BbIHYTH €TI0 U3 AlIHUKA U IIPOTEPETh.

Onruueckye 4acT HUBENWPA 3alpeniaeTcs MpoTHPaTh TPSMOoY-
KaMH, 3aMacI€HHbBIMH WM CMOYCHHBIMH CIMPTOM M OCH3MHOM, —
NX MOXHO MHpPOTHPATh TOJBKO MSATKOH O€noi TKaHbIO W3 JIbHA,
TOHKOTO IOJIOTHA U BaTOM.

[Ipn mepepriBax B paboTe Ha o0ex WiIM HA HOYb HHBEIUD H
pefiki yKIaablBalOT B YNAKOBOYHBIE SMUKU. JlomyckaeTcs B
OTAEJNBHBIX CIy4asX XpaHUTh pPEHKH B OpE3CHTOBBIX YEXJax.
3anpenaetcs yKIaAbIBaTh PSHKH HAa 3eMJTI0 0€3 YEXJIOB U SIIUKOB.

HI/IBCHI/Ip MEPEHOCAT CO CTAaHIMU Ha CTAHUHIO YCTaAaHOBJICHHBIM
Ha IITAaTUBC B BEPTHUKAJIBHOM IIOJOXCHHUU. Bce 3axuMHBIE BUHTHI
JOJDKHBI OBITh 3akperuieHbl. OT BO3JCHWCTBHH COJIHEYHBIX JIydei
HUBEJIMP NPH MEPEHOCKE 3aIIUINAIOT TP IOMOIIHM OEJIoro 4exia, a
BO BpeMs HaOJIIOACHUH Ha CTaHIMW — IIPH HOMOIIN 30HTA. Peiiky
IIPY MIepeHoce CIIEAyeT JepKaTh 3a PyUKy WIHM YKIaJbIBaTh peOpom
Ha Ie4o. 3ampemnaercs yKIaaplBaTh PEWKy MIIalIMs Ha IJIEY0, TaK
KaK B 9TOM cilydae OyZeT CTHpaThCs €€ IIKaja, YTO 3aTPyJHHT B
JalbHENIIeM IPOU3BOACTBO HUBEIUPOBAHHS.

[Ipu mepee3nax mo kene3Hoil Jopore caaBaTh HUBEIHP B Oarax
3ampenaercs; Ha aBTOMOOMIBHOM U TY)KEBOM TPAaHCIOPTE MHCTPY-
MCHT H peﬁKH NEPEBO3AT B YIIAKOBOYHBIX AIMHUKaX, KOTOPBIC
YKJIaABIBAlOT HA CEHO, CTPYXXKH H T. 1. U 00sA3aTEIBHO
NPUBA3BIBAIOT K Ky30BY.



T'1aBa 4
HUBEJIUPOBAHMUE III n IV KJIACCOB

4.1. TIOIr'PEINHOCTU HUBEJIMPOBAHU A

Ha ToyHOCTH HUBENMPOBaHMS OKA3bIBAIOT BIMSIHUE WHCTPYMEH-
TaJIbHBIE MOTPELIHOCTH, JIMYHBIE M IOTPELIHOCTH, 3aBHUCAIINE OT
BHEIIHMX YcloBHil. Bce 3TM HOrpemiHOCTH B3aMMOCBSI3aHBI U
TPYAHOPA3IEIUMBI.

1. TlorpemrHocTh B3rIsiAAa. DTa MOTPELIHOCTh 3aBHCHUT OT
YBEJIMYECHUS] 3PUTENbHOM TpyObl HHBeNWpa, €€ KadyecTBa, OT
KagecTBa M IEHbl JeJNeHHs YpoBHA T (B HHBENIUpax cC
KOMIIEHCATOpPaMH — OT IOTPEIIHOCTH CaMOYCTaHOBKH BHU3MPHOM
JVHUM) W OT JJIMHBI BU3UPHOTO Jy4a. [IOTpemHOCTD B3MIAAA Ty
CKJIQ/IBIBACTCS U3 CIEIYIOMNX MTOTPEIIHOCTEH:

a. IlorpemHocts oTcueTa mo IameyHou peiike. Ee BiusHue
MOJKET OBITH OIIEHEHO 10 (hopMyIie

More = F‘ . (4 I)

[Tpu HUBETMPOBAHMUHU CIIOCOOOM COBMEILEHHUS Ta MOTPELIIHOCTh
aHaJIOTMYHA MOTPEITHOCTH HABEICHHsI OMCCEKTOPA Ha ITPUX PEHKH,
KOTOpasi paBHa
}ipﬁ : 4.2)

B dbopmynax (4.1) u (4.2) BBenensl obo3Hauenus: ' — yBennye-
HHE 3pUTENBHON TpyOBl, L — paccTosiHuEe OT HUBEIHpPA 10 PEHKH.

0. IlorpenrHOCT COBMENICHHSI KOHIIOB Iy3bIpbKa KOHTAKTHOTO
YPOBHSA

Myap ==

Meos = 22 ; 4.3)
3/1ech T — IICHA JICJICHNS YPOBHS Ha 2 MM.
B. [lorpeiHocTh OKPYTJICHUs MPH OTCYETE IO CAHTHMETPOBBIM
IIalIKaM JepeBsSHHON peiiky; oHa paBHa £0,54 MM.
[MorpenrHocTs B3riIsaa NpU HUBEIMPOBAHUU CIIOCOOOM CpelHEe
HUTH MOXHO HalTH 10 GpopMmyIie

AL Rl = R

a criocoboM COBMeIeHUs — 110 hopMyJie




/" (10L 2 0,03<L\2
Mear = 1/ L R 4.5
Bar l / ( o ) + ( 0 ) ( )

HOFpeIHHOCTL NPEBLIICHUA, HU3MEPEHHOI'0 Ha CTAaHOUKU 10
OJIHO# CTOpOHE PEeNKH, paBHA

m;:l‘ == Mpar 1/ -2-, (46)

a CpeJIHero MpEeBBIIICHUS, I3MEPEHHOTO 110 YEPHOU U KPacHOM CTO-
poHaM (OCHOBHOM 1 IOTIOTHUTENFHON IIIKajJaM) peek,

mCT .
Mer = ﬁ = Maar, (47)

T. €. IOTPEIIHOCTb My, PaBHA MOTPEITHOCTH MPEBBILICHUS Tc,

IIpu nuBenuposanuu III xnacca npu anuxe BuznpHoro jgydya 100
M, YBEJIMUCHUH 3pUTENbHOM TpyObt ['=30" u 1ieHe meneHus ypoBHS
1=20" morpeniHocTs M., OyneT paBHa £0,8 MM.

Kak BumHO u3 dopmyn (4.4) u (4.5), NOTPEIIHOCTH Ty U M,
HAXOJATCSI B MPSMOIl 3aBUCHUMOCTH OT JJIMHBI BU3UPHOTO JydYa.
[TosTomy npu HuBenupoBanuu III u IV kmaccoB cnegyer ouyeHb
OCTOPOKHO IOJXOAWTH K YBEJIMYCHHIO PACCTOSIHUH MEXITy
HUBEIMPOM M peHKaMH, a Takke K TPUMCHEHHIO HOBBIX
WHCTPYMEHTOB, HE TIPEyCMOTPEHHBIX MHCTpYKINEH.

2. TlorpeirHocTb, BBI3BaHHAs YIJOM | W €ro HM3MECHEHUSIMH
BCIEACTBHE TEIUIOBBIX  Bo3aeicTBuil. [loutm Ha  KaxkaoMm
NPEBBINICHNN CKa3bIBacTCA BIHMAHHE YIVIa | HHBEIHpa, T. €.
HETIapayIeIbHOCTH BHU3UPHOW OCH 3PUTEINBHOM TPYOBI W OCH
YpPOBHSL.

W3-3a BiusiHAS yTiIa | HUBEJIHpa MpEBbIIIeHHe OyaeT OmmMb0oYHO
Ha BEITHYUHY

A = Ay — Ay = tgi (Ly — Ly), (4.8)

rae L, m L, — paccTosHHS OT HuBenMpa 10 3agHEH W TepenHeit
peex.

Ecnu nipunsth, uto yroi i paBen 10” u npu paboTe Ha CTAHIIUH
JIOIYCKafOT HEPaBEHCTBO PACCTOSHHUN MEXTy INepeiHed n 3amHer
pelikamu, paBHoe 5, 10 u 25 M, TO NOTPELIHOCTH B MPEBBILLIEHUSIX
OyayT cootBeTcTBeHHO paBHH 0, 25, 0, 50 u 1,25 mM. B xozme 3Ta
MOTPEeIIHOCTh OyaeT cymmupoBarbes: mpu X(L3 — Lm)=500 m u t =
5" morpemHocts Oyaer paBHa 1,25 mm, a npu | = 10" morpemHocTs
Oynet 25 MM.



IMoaTomMy HemomycTHMO, 4TOOBI TP HUBEIUPOBAHHHM Ha BCEX
CTaHIUsAX pasHocTH L, — L, ObLIM BCe BpEeMs C OJHHAM U TEM XKe
3HAKOM, a yroJi i ObUT 6OJIbIIe YKa3aHHOTO B MHCTPYKIMU JIOMyCKa.
[Ipu pabGote B moje cieqyeT CHCTEMAaTHYeCKH OMPENENATh M MPH
HEOOXOIMMOCTH UCTIPABIIATH YOI | HUBEITHPA.

4.1.1. BJIMAHUE TEIUIOBBIX BO3JIEICTBUU HA
HUBEJINP

Yron | wHuBenupa BO BpeMs HaONIOAEHHNA H3MEHSETCS
BCJIEJICTBUE TEIUIOBBIX BO3JCHCTBUI (HAarpeB HUBENHpA JydyaMH
COJHIA M T. A.). OTa NpHUYMHA SIBIAETCS ONHUM M3 BAXKHEHIINX
HMCTOYHHUKOB TOTPEIIHOCTEN HUBEIUPOBAaHUA. VX BIMAHUE MOXKHO
CBECTH K MHHHUMYMY COOTBETCTBYIOIIEH METOAHMKON HaOJFOICHHHA
Ha cTaHOoud. [lo3ToMy mpu HHBENIMPOBaHHUHM HAONIOACHHUS Ha
CTaHLUH JOJDKHBI CTPOTO BBIMOJIHATHCS B TOW MOCIEI0BATENBHOCTH,
KoTopasl ycTaHoBieHa MHCTpyKuuen.

[Tpu pabore B moje HEOOXOAUMO 3aIIUIIATh HUBEIHDP (0OCOOCHHO
HHUBEJIUPHI C YPOBHEM) OT TONAJaHUHM Ha HETro MPsIMBIX COJHEYHBIX
Jy4el, UCIIOIB3Ysl 30HT WM KaKue-JINOo Ipyrue CpeicTRa.

B Hacrosimee BpeMs OTEHYECTBEHHOM ONTHKO-MEXaHUYECKOU
MPOMBIIIJIEHHOCTBIO BBIITYCKAIOTCS HHCTPYMEHTHI Ui
auBenupoBanus 11 u [V kmaccoB, y KOTOPBIX yroil | H3MEHsIETCs He
6onpmie yem Ha +0,8" mpu m3MeHeHnN Temmeparypsl Ha 1°C u s
TEXHUYECKOI0 HHBENUpOBaHUs — Ha =*1,5". YV HuBenupoB c
KOMIICHCAaTOpaM{ W3MEHEHHE YIVIa | MPU TEIUIOBBIX BO3ACHCTBHAX
nopsinka 0,5” na I'C.

4.1.2. TIEPEMEILIEHU S KOCTHUIENA U IUTATHUBA

[lepememieHuss oTMedaroTCs Kak BO BpeMs HaONIOICHUHA Ha
CTaHIIMH, TaK U BO BpeMs Iepexojaa HaONIomaTeNs CO CTaHIIUH Ha
CTaHIOUIO. B 3aBUCHMOCTH OT TpyHTa H €r0 BIAXHOCTH
MEpEeMEIICHUs]  MOTYT  OBITh  Pa3NMYHBIMH 10  BCJIUYHHE.
Haubonpmme mnepeMemieHuss HaONIOMAIOTCS Ha TOPQSHUCTHIX,
BIIQKHBIX, MSATKHIX ¥ KAMEHHUCTBHIX TPYHTaX.

Oco0OeHHO cUJIbHBIE OCENaHMs IITaTHBAa OTMEYAIOTCS B Hadase
BECHBI, KOTJ]a TOJIbKO HAYMHAET OTTauBaTh BEPXHUM ciioi rpyHTa. B
9TO BpeMS MITATHB 33 OJHY MHUHYTY MOXET M3MEHUTh CBOE IOJO-
JKeHue Ha BenuuuHy 10 0,1 MM.



Bcenencreue nepemMenieHui KOCTbUIEH M IITATHBA MPEBBIICHUS
Ha CTaHLUMHM HW3MEPSIOTCA C HEKOTOPOW IIOTPEHIHOCTBI0. OTH
MOTPEIIHOCTA  TOJHOCTBIO ~ CKa3blBAlOTCS  HAa  pe3yJbTaTax
OJHOCTOPOHHET0 HHUBEIMPOBaHMA. B mpsMoM m oOpaTHOM Xxonax
MOTPEIIHOCTE MMEET TNPOTHBOMOJOXKHBIE 3HAKM W B Pa3HOCTH
d=h,;—h,s, BXOMUT ynBOGHHAs BeNMuMHA morpemHoctn. Cpensee
K€ TIPEBBINICHWE B 3HAYUTEILHOH Mepe CBOOOIHO OT BIHMSHHUH
nepeMenIeHni KocThutel 1 mratuBa. [loaToMy Ipu HUBEINPOBAHUH
IIT xmacca crexyet 00g3aTebHO MPOKIAIBIBATH XOIBI B MPSIMOM U
00paTHOM HalpaBIICHUSX.

YrtoObl 0CIIa0NTH BIUSIHUE TIEPEMEILCHUI IEPEX0IHBIX TOYEeK Ha
pe3yibTaThl HHMBEJIMPOBAHUS, HEOOXOJIMMO BBIOMpAaTh MecTa ISt
YCTaHOBKH MEPEXOHBIX TOYEK U MX THIIBL.

4.1.3. BIUSIHUE BEPTUKAJIbBHOM PE®PAKIIMU HA
PE3VJIbTATBI HUBEJINPOBAHUMA

Bnusiaue pedpakiuu npyd HUBCIUPOBAHUHM B OCHOBHOM HMEET
ciy4yalHbIi XapakTep. JIuuie B OTAeNIbHBIE, CPAaBHUTEIBHO KOPOTKHE
MEPUOJBl TPU OMNPEICICHHBIX METCOPOJIOIMYCCKUX HIH OCOOBIX
MECTHBIX YCJIOBHUSAX BIUSHHE PePpPaKIdU MOXKET CTaTh CUCTEMATH-
YECKHM.

CoOOTBETCTBYIONIUM HA4ajJoOM M KOHIIOM paboOT U YCIOBUSAMU
MIPOXOKIECHUS Jyda HaJ MOBEPXHOCTBIO 3€MIIU, KOTOPBIE JOBOJBHO
CTpOTO periiaMeHTHupyIoTca HWHcTpykume#, BimsHUE pedpakIun
MOXXET OBITh 3HAYUTEIbHO ocnabieHo. I[losTomMy HeT o0coboit
HE00XOIUMOCTH YIUTHIBATH 3TO BIHUSIHUE.

4.1.4. TIOT'PEINIHOCTU HUBEJIMPOB C
KOMIIEHCATOPAMMU

Husenupam ¢ KoMIeHcaTopaMu MPHUCYIIHA CBOM HHCTPYMEHTAIb-
HBIC MOTPEIIHOCTH. BiHsiHME 3THX MOTPENIHOCTEeH Ha MpPEBBIICHUE
MOJKHO OIIEHHTH 110 (hopMyIie

Myonn = z—fé (fisina —s;sinB) + 2d sina, (4.9)

rae d — paccTosiHHE OT ONTHYECKOTO IEHTPa 0OBEKTHBA TPYOBI 10
BEPTHKAIBHONW OCH MHCTPYMEHTA; L — paccTosiHue OT HUBEIHMpPA 1O
penky;



fi — dokycHoe paccrosiHHe O0BEKTHBAa MPU BU3MPOBAHHU Ha
paccrosiHue L;

Sj — paccTosiHHEe OT KOMIIEHCAaTopa 10 CETKU HUTeH MpU JaHHOU
YCTaHOBKE HUBEIIHPA;

[} — yrous OTKIOHEHUsI BU3MPHOTO JTyda KOMIEHCATOpa Ul JaH-
HOTO PacCTOSHUA ¥ JJAHHOTO a yIila HAKJIOHA HHCTPYMEHTA.

B 3aBHCHMOCTH OT KOHCTPYKIMH W FOCTHPOBKH HUBEIHMpPA BEIH-
YHHA TOTPEITHOCTH My, H3MeHseTcs ot 0,05 mo 0,10 mm u Oomee
TP HAKJIOHE 3puTeNbHOM TpyOs! Ha 1'. [lorpenrHocTs cka3biBaeTcs
Ha HM3MEPEHHOM MPEBBIIIEHUHM TEM CHJIBHEe, YeM XyXKe
OTBIOCTUPOBAHBI KOMIIEHCATOP HUBEIUpa U KPYTJIBIH
YCTaHOBOYHBIH ypPOBEHB, MO3TOMY 3Ty MOTPELIHOCTh HEOOXOAUMO
OINpeNieNUTh A0 Bble3fa B moisie. J[ins G60pbOBI C MOTPEHIHOCTHIO
HEJIOKOMIICHCALUU HAaOJIONEHUS Ha CTAHLHUAX CIIEAYEeT BBINOJHSATH
no nporpamme 3I1T13 wnu 311113 Ha HeuetHbix u [13311 Ha YeTHBIX
craHnusx. 3xeck 3 u [1 — oTcyers No 3axHeH U nepeaHen peiikam
M0 YepHOH W KpacHOW CTOpOHaM (10 OCHOBHOM W JTOTIONTHUTEIBHON
IIKajam).

Ecmm Habmronenust BemonHstores: o nporpamme 3I1I13, To me-
pen mepBBIM BU3HPOBAHHMEM Ha 3aJHIOI0 PEHKY, a TakKe Meper] BTO-
pPBIM BH3HPOBaHHEM Ha IIEPEIHIOID PEHKy CIeayeT IMy3bIpeK
KpPYIJIOTO YpPOBHSA TPHUBOAWTHE B HYJIBIYHKT TIIpU TOMOIIH
MOJJbEMHBIX BUHTOB.

Ecnu HaOmonenus BeimoHsoTes 1o nporpamme 311113 u 13311,
TO BEPTUKAJIBHYIO OCh HUBEIHpA CIEAyeT NPUBOIUTH B OTBECHOE
MIOJIOKEHHE Ha HEYETHBIX CTAaHLMUAX, Korja Tpyba HampaBiieHa Ha
3aHIOI0 pEeHKy, a Ha YETHBIX — Ha MepeaHiolo. ExenHeBHo, Kpome
TOTO, CJIEyeT MOBEPATh, a B HEOOXOIMMBIX CIydasiX M IOCTHPOBAThH
KPYIJIBIl yCTAaHOBOYHBIN ypOBEHb M B CpPOKHM, YKa3aHHBIC paHee,
OTIPEEIATh BEIHINHY HEJJOKOMIICHCALIHNH.

4.1.5. TUAPOTEPMUYECKHE JIBUXEHUS 3EMHOM
INHOBEPXHOCTH

B BeceHHe-JeTHUI NIepHo Ha TEPPUTOPHH HAIleH CTpaHBI MPo-
HCXOJWUT OTTaMBaHWE W OCEJaHWE T'PYHTa, a B OCCHHE-3UMHHHA —
3aMep3aHue U MOJHATHE, T. €. B TEUCHHE rojja HabIroJar0TCs THIPO-
T€PMUYECKUE [BIKEHUS 3€MHOM MOBEPXHOCTH. OTH IBHKEHHS



3eMHOI MOBEPXHOCTH MOTYT OBITh HNPUYUHOM IOTPEITHOCTEH NpH
HUBEIIMPOBAHHU.
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Puc. 61. Tuagporepmuyeckue IBHKEHUS 3eMHOI MOBEPXHOCTH HA ONBITHOIH
nmiomanke ¢ 18 aprycra 1943 r. mo 10 uions 1945 r. (BBepxy — X0 TeMmepary-
PblI BO31yXa).

Ha puc. 61 mnokazaHel CMEIIEHHsS 3EMHOW MOBEPXHOCTH B
TedeHue roja B yciaoBusx Bepxue-Konbimckoro Haropps.

ITox MockBoit B 1964 1., mocie TOro Kak HayajaoCch CHILHOE
TasHUe cHera (mocie 7 ampens), OBUTM OTMEUEHBI 3HAYUTEIHHEIC
ONYCKaHHUs 3€MHOI MOBEpXHOCTU. B OTAENbHBIE CYTKH 3TH OITyCKa-
HUA Jocthranu 3—S5 MM, B cpeaHeM 3a 25 1Hell 3eMHas
MOBEPXHOCTh OIYCTHJIACh Ha 25 MM.

OCOOCHHO CHJIbHBIC TUAPOTCPMHUUYCCKHUE TBMKCHUS 3EMHOU IMO-
BEPXHOCTH MOTYT MPOSIBIATHCS B pallOHaX ¢ TIyOOKHUM Mpomep3a-
HUEM U TPOTaBaHUEM IpyHTa. B 3TuX pailoHax ruapoTepMHUIecKre
JIBUKEHHSI MOTYT 3HAYUTENILHO CHUXKATh TOUHOCTh HUBEIMPOBAHUSI,
O0COOEHHO TMPH JUIUTEIHHBIX (B TeUCHHE HECKOJIBKHUX THEH) TIepephl-
Bax B paboTe, eciy HaOMroAeHUS OYIyT 3aKaHIYMUBATHCS HA TICPEXO.I-
HBIX TOUKAaX, a HE Ha MOCTOSHHBIX WX BPEMEHHBIX 3HAKaX.

CunpHble THUAPOTEPMUYECKHE [BHKEHUS MOTYT 3HAUYUTEIHHO
CHI)KAaTh TOYHOCTb MPU MPOJOKEHUH IITMHHBIX HUBEJIUPHBIX XOI0B.
IIpu nuBenuposanuu Il u 111 kmaccoB BecHON U JETOM THAPOTEPMU-
YEeCKHE JBWKCHUS OYIYT MPOSBIATHECSA B BUIC IMOJIOKUTEIBHBIX pa3-
Hocreil d=h,,—N,;, U OCEHBIO—OTPHLATENBHBIX PA3HOCTEH.



4.1.6. NOT'PEINHOCTH HUBEJIMPOBAHNA,
BBI3BAHHLIE PEMUKAMU

IIpu nuBenmupoBanuu III u IV knaccos, a Takke mpu TeXHUYEC-
KOM HMBEIMPOBAHUU MPHMEHSIOTCS B OCHOBHOM JI€PEBSIHHBIE
peiiku. OTuM perikaM CBOWCTBEHHBI CIIEIYIOIINE OMINOKHU:

a. IlorpemHocTs COOCTBEHHO KOMMIApUpPOBaHMSA AEPEBSIHHBIX
peex. BennuuHa MOrpemIHOCTH KOMIAPUPOBAaHUS TK AEPEBSHHBIX
peeK MpHu MOMOIIU KOHTPOJbHBIX JMHeek paBHa +0,03—0,05 mmM,
€ClIM TPpU KOMIIAPUPOBAaHMM HE OBUIM JIOMYILIEHBI Kakue-I1ubo
rpyOsle HapymeHus TpeboBaHmii MHCTpykmwm. M3BecTHO, dTO
JUIMHA METPOBOTO WHTEpBajla pPEHKH CHIBHO W3MEHSETCS B
3aBHCHMOCTH OT TOTO, B KAKOM IOJIOKCHUN KOMIIapUpyeTcs peiika,
T. €. KaK OHa YJIO)KeHa Ha TOPU30HTAIBHYIO IUIOCKOCTh. Ecim peiika
MpH KOMIIAPHUPOBAHWK TNPOTHYJACh, KaK IMOKa3aHO Ha pHc. 62, TO
JUTHHA CpeTHero MeTpa OyIeT MeHBbIIe, 9eM Kor/ia

peiika ycTaHOBJIEHA BEPTUKAIBHO. B 3aBUCUMOCTH OT BEJIMYMHEI
nporuba JIMHA MeTpa JACPEBSIHHON peHKH MOXKET H3MEHSTHCS 0
0,2— 0,3 mM. TToaTomy TpeboBanue MHCTpYKIMK O TOM, YTOOBI IPU
KOM-TIapUPOBaHUM pelKa OJDKHA OBITh T'OPU3OHTAJbHA, CIEAYET
CTPOTO COOIOIATH.

MPMC. 62. TIporn® peiiku.

B TedyeHne BpeMeHH CpeAHsAs [UIMHA METpa KOMILIEKTa JEepEBsH-
HBIX peeK, KaKk MpaBWIo, U3MEHsAeTcs. B GonbUIMHCTBE CllydaeB NpH
paboTe B Tmoyie TOCIE 3WMHETO IIepephiBa JCPEBSIHHBIC DPEHKH
yanuHsAoTes. [lpu pe3skux M3MEHEHMSX MOTroJbl BO3MOXKHBI TaKXKe
3HAUUTENbHBIE U3MEHEHUS UIMH peeK. B TeueHne cyTok u3aMeHeHus
JUIMHBI METPOBOTO HHTepBaja Moryt nocturath 0,05 MM, a
CyMMapHble U3MEHEHHUS 32 HeCKOJIbKOo qHEH —10 0,2—0,5 MM.

ITorTOMy ueM pexke KOMIApUPYIOTCS NEPEBSIHHBIE PEUKH, TeM
XyXe OyIyT WM3BECTHBI AJHHBI METPOBBIX HMHTEPBAJIOB B MOMEHT
HUBEIUPOBaHMWA. B Hawyase M KOHIIE IOJICBOTO CE30HA CIEAyeT
KOMITapHPOBAThH JEPEBSIHHBIE peku depe3 15—20 mHel, a Takxe
1ocJIe pe3KuX U3MeHeHui noroasl. [Ipy ycToiunBoii noroae koMma-
pUpPOBaHUs CIEOyeT AenaTh pexe — depe3 30—40 qHeid.

Heyuer mompaBok 3a oTnMuue IIMHBI METPOBOIO HMHTEpBana
peHiKy OT HOMHHAJIAa MOKET BBI3BaTh 3HAUNTEIIbHBIEC OIIMOKHU B IIpe-
BBILICHUSIX.



6. [TorpemHocTs M3-32 HEPABEHCTBA BHICOT HYJIEH peeKk U HECOB-
MajJieHusl HyJeW MIKaJl ¢ IJIOCKOCThIO MATOK. HepaBeHCTBO BBICOT
HyJIel peek BHOCUT MOTPELUIHOCTh B U3MEPEHHOE MPEBBIINICHUE MIPU
HEYETHOM 4YHCIIe CTaHIWH B XOJle, a Takke B TOM cCIydae, eCIH
OyayT HapymieHbl TpeOoBaHUS MHCTpYKIMM W OXWH PEECYHHK
BMECTE CO CBOEH peiKoW Ha BCeX CTAHIMAX OyIeT MepeaHuM,
OCTaBIIA TOUKY, HA KOTOPOH CTOSII, 3aJTHEMY PECUHUKY.

B niepBOoM ciydae morpenHocTs paBHa K; Bo Bropom

kn, (4.10)
riae K — HepaBeHCTBO BBICOT HYJIEH peek; N — YHCIIO IITATHBOB.

BnusiHue 3TO# MOrpemrHOCTH MOXKET OBITh HMCKIIOYEHO, €CIH
BBECTH IOTIPABKY 32 HEPABEHCTBO BHICOT HYJIEH peek.

B. KopoOnenue peiiku. KopoOiieHue peilkd MPOUCXOAUT O[T
BIIMAHUEM BHCHIHUX yCJ'lOBl/II‘/II u BCJICACTBUEC He6pe)KHOFO
obpamienusi ¢ peiikamu. [lorpemHOCTb B JUIMHE METPOBOIO
WHTEpBala, BBI3BAHHYIO KOPOOJICHHEM PEeHKH, MOXHO TOACYUTATH
o hopmyie

8
rae f — crpenka nporu6a peiiku B mM; | — mmina peiiku B mm; Al

— HU3MEHEHHE IIMHBI BCEH peiiKu.

Ecnu crpenka nporuba pepessinnoi peiiku f =11 mm, TO 3710
BBI3BIBACT M3MEHEHME B CPeAHEH JUIMHE METpa PerKH u3-3a KOpoO-
nenust okosio 0,1 M. [ToaToMy BO Bpemst pabOTHI B IMOJIC CICAYET
OIIPEeNATh CTPENKY Mporuda M XpaHUTh PEeHKH Tak, 4ToObl OHA
YMEHBIIIAJIACh.

r. ITorpemtHocTh U3-3a HETOYHOM YCTAaHOBKM PEHKU B OTBECHOE
nosioxenue. [Ipu nusenuposanuu III u IV kiaccos peliky ycraHas-
JMBAIOT Ha KOCTBUIE WIJIM OalIMake B OTBECHOE IOJIOKECHUE TIPH T10-
MOIIH KPYTJIOTO YpOBHS ¢ eHoi nenenns 15—20" na 2 mm. OtkJo-
HEHHE PeHKU OT BEPTUKAIIH, KaK IIPAaBMUIIO, He OyIeT MpeBBIIIATh 5S—
10'. Ecimm 0003HauuTh CpeAHee 3HaYCHUE YIila OTKJIOHEHHS PEeHKH
OT BEPTHKAIM Yepe3 € W MPHHITH ero paBHbIM 10, a wepes h —
MPEBBIIICHNE, TO MTOTPEUTHOCTH MTPEBBIMIEHHS OyIeT paBHA

= 28 (4.12)
2p

rae p' =3438'. Drta mMOrpenrHoCTh BCEraa IMOJIOKUTEIbHA U HE 3a-
BHCHUT OT TOTO, B KaKyl0 CTOPOHY HakJOHeHa peika. IIpu ykaszaH-
HOM BBIIIIE 3HAYEHUH € 3Ta MOTPEIIHOCTh CPABHUTEIHFHO HEBEIHKA



Jaxe MpU HUBEJIUPOBaHHUHU B ropax; npu h = 500 m m, Oyner +2,1
MM. IlosTOMy mnpH TEXHHMUECKOM HUBEIUPOBAHHUM MOXHO IpU-
MEHATh peiikn 0e3 ypoBHEMW, YCTaHaBIMBATh UX B OTBECHOE MOJIOXKE-
HHE Ha I'7a3.

4.2. METOIbl HUBEJIMPOBAHUA 111 11 IV KIIACCOB

[Ipexnae ueM NPHUCTYNHUTH K IIOJIEBBIM PaboTaM, HCHOJIHUTENb
JIOJDKEH:

1) TIIaTeNbHO 03HAKOMUTHCS C TIPOSKTOM HUBEIIUPHOM CETH MIIH
JMHUM, CKOPPEKTUPOBAHHOW IO JaHHBIM PEKOTHOCIMPOBKU M
o0cne10BaHus 3HAKOB panee TIPOJIOKEHHBIX JTMHUH
HUBEIMPOBAHNUS;

2) 03HAKOMUTBCS C TEXHUYECKHUM TPEIIICaHNEeM, IPeTyCcMaTpH-
BAIOIIMM OpPTraHU3aLMI0 M TEXHOJOTHIO paldoT, C ONHCAHHUEM
¢usnko-reorpapmuecKux 0cOOEHHOCTEH y9acTKa, ¢ YKa3aHHEM II0
TEeXHUKE 0e30MMaCHOCTH, ¢ 00BEMaMU U CPOKaMHU UCIIOTHEHHSI paboT
(rpaduk);

3) U3y4UTh COOTBETCTBYIOINIUE KapTOrpaduuecKue u a’dpodoTo-
ChEMOYHBIC MaTepHAJIbI;

4) mosy4uTh HEOOXOANMBIE pa3pelIeHus] Ha IPOBEJICHUE PadoT.
B HE0OXOIUMBIX ciydasx HCIOJHUTEII0 MOXET OBbITh TOpy4YeHa
PEKOTHOCIIPOBKA XOJIOB U 3aKJIajKa 3HAKOB.

Hugenupusie xonel III u IV xiaccoB momKHBI HAUMHATBCS U
3aKaHYMBATHCS Ha MOCTOSHHBIX 3Hakax. IIpm mepepbiBax B pabore
MEHbIIE YeM Ha 5 THeH paspenaercs 3aKaHIMBaTh HAOIIOACHHS Ha
TpeX MEePEXOIHBIX TOUKaxX (KOCTBUIAX, KOJbSX, Oammakax). KocTsl-
JIM ¥ KOJIbS 3a0MBAIOT, a OallIMaKy yCTaHABJIUBAIOT B SIMbI TTyOHMHOM
0,3 M. HuBenmupoBaHue Ha CTaHIUSX MEPE IEPEPHIBOM BBIMOIHSIIOT
Mo OOBIYHONW TporpaMMme, TOCHIE Yero IepexOoAHBIe TOYKH IIO0-
KPBIBAIOT TPABOM M 3aCHINAIOT 3€MJIEH, C TeM YTOOBI UX IOJIOKEHHE
HE MOMJIO OBITh HAPYIICHO J>XUTEISIMHU OJMKAWHIINX HACEICHHBIX
nyHKTOB. Ilocie mepepbiBa MOBTOPSAIOT HAOMIOCHUE HA MOCIETHEH
CTaHILIUH, a B Cllyyae HE0OXOAMMOCTH — M Ha mIpeanocineaneit. 13
CpaBHEHUSI IIPEBBIIICHHUH 10 U TOCIIe NTepephIBa YCTaHABINBAIOT, Ka-
KO KOCTBUIb HE M3MEHWJI CBOETO MEPBOHAYAILHOTO ITOJIOKECHHUSL.
[lepexoaHble TOYKM CYMTAIOTCSI COXPAHUBIIMMHU CBOE IIEPBOHAYAIH-
HOE TIOJIOKEHHUE, €CITH NIEpPBOE U BTOPOE 3HAYCHUS MPEBBILICHUS MTPH
nuenupoBanun Il kimacca pasmmuatrorcs Mexay coOoi  Ha



BEIMYUHY MeHee 3 MM M npu HuBenupoBaHum IV kmacca u
TE€XHUYECKOM HUBEIMPOBAaHUM — MEHEe 5 MM.

IIpu mepepriBax B pabote Ooinee yeMm 5 JHEH HUBEIMPOBaHHE
CJIelyeT 3aKaH4YMBaTh Ha IOCTOSHHBIX MJIM BPEMEHHBIX 3HAKaX.

Husenuposanue III u IV kimaccoB mpou3BOAST M3 CEpEAHHBI.
HopwmanbHast 1rHa BU3HUPHOTO JTyda, MUHUMAaJIbHAs BBICOTa BU3HP-
HOTO JIyya Haj TOJCTWIAIOIIEH MOBEPXHOCTBIO M JIOIyCTHMBIE
HEpaBEHCTBA PACCTOSIHUI OT HUBENMpa 0 3aHEN U NeperHen peek
Ha CTAHIMH W HAKOIUICHHS 3THX HEPAaBEHCTB IO CEKIMU NPUBEICHBI
B Tabu. 15.

Tabauna 15
Kiace Hopmanbhas MunumanbHas | HepaBeHCTBO paccTosiHMiA OT HUBEIMpa
HUBEIINPOBa- JUINHA BU3UPHOTO BbICOTa 210 peEK, M
HHUSA jgy4da, M BU3HUPHOTO JIy4a, Ha CTaHUHUHU 0 CEKIIMHU
M
11 75 0,3 2 5
v 100 0,2 5 10

Ecim ycnoBust BU3HPOBaHUS XOPOILIME U OTCYTCTBYIOT CHIIBHBIE
KosieOaHus M300pakeHNH, TO MpU paboTe C HUBEIHPAMHU, KOTOPbIE
AMEIOT yBenwueHue 35%, mpu HuBenmpoBamuu Il Kimacca MOXHO
YBEJIMYUBATh JJIMHY BU3UPHOTO Jyda 10 100 m.

ITpu muBenupoBanuu IV kimacca mpu paboTe ¢ HUBEIHpPAMH C
yBenuerneM 30™ U IIpu XOpPOIIUX YCIOBUSX BUAUMOCTH JJIMHY BH-
3UPHOTO JIyda MOXHO yBenuuuBaTh 10 150 M. IIpum atom crnemyet
NOMHHTb, YTO B JIIOOOM Cilydae OTCHUETHI IO pelKe JOJDKHBI OBITh
YBEpEHHBIMH U HaJIC)KHBIMH.

Jns yMEHBINCHUsS BIWSHUS yria | HUBENHpa Ha Pe3yJIbTaThl
HUBEINPOBaHWH MHCTpyKIMs TpeOyeT CTpPOroro CoONIOACHUS
paBEHCTBa PACCTOSHUI MEXAy HHMBEIUPOM U 3aJHEH M mepemHei
pelikaMu.

IIpu nuBenupoBanuu 11l knacca paccTossHUS MEXKIY HUBEIUPOM
1 peiikaMHi MOXXHO HU3MEpPSTh TPOCOM, IIPOCMOJICHHOW OeueBoi Min
npyrum crioco6oM. Ilpu HuBenupoBanmu IV kimacca paccTosHUS U3-
MEpAIOT IIaraMi, HO MOBEPSIOT WX IO PA3HOCTH OTCUETOB CpETHEH
Y OJIHOM U3 TaJIbHOMEPHBIX HUTEH.

Bo Bpems HaOmioneHUH Ha CTAHIIMK HUBEIHP JOJDKEH OBITH 3a-
IIMIICH OT COJIHEYHBIX JTydel MpH IMOMOIIM 30HTA, a IPHU MEepexoe
CO CTAHLUH Ha CTaHIUIO—IIPU TIOMOIIY IIPOCTOPHOTO OEI0To Yex-
na. Bo Bpems nepepsiBa HUBEIUP YCTAHABIMBAIOT B TEHU.



HaOmoneHns cienyer BBHIOJIHATH NP BIIOJHE OJaronpHUsTHBIX
YCIOBHUAX BUAMMOCTU U JOCTaTOYHO OTYETIMBBIX U CIHOKOWHBIX
n3o0paxkeHusx. [lpu maBalomux H300paXeHUsX, T. €. IpH
n300paKEHUAX  MEUIEHHO  IEPEMEIIAOIINXCS IO BBICOTE,
M3MEpPEHNs MPOM3BOANTH HE cienyeT. IIpnm Takux H300pakeHHAX
OMMOKHM TIPEBBINICHUA HAa OJHOW CTAaHIMM MOTYT JIOCTHIaTh
HECKOJIBKUX MM.

WHCTpyKIMs ~ ycTaHAaBIMBAaeT  JKECTKME  JONYCKH  Ha
MHUHHMMAJIBHYIO BBICOTY BHU3HPHOTO JIyda Haja IOJCTHIIAOMIEH
MOBEPXHOCTHIO (CM. Ta0J. 15). DTUM caMbIM YMEHBIIIACTCS BIUSHUEC
pedpakuuu Ha pe3yibTaThl HUBENUpPOBaHUs. VIHCTpyKIMs He
PEKOMEHJyeT IPOW3BOJUTH HAOJIIOAEHHUS B IEPHOJBI, OJIM3KHE K
BOCXOJly, 3aXO/y COJIHLIA U BOJIM3U MNOJYAEHHOTO BPEMEHH, KOrja
NPOUCXOJAT OOJbIIME M3MEHEHUs! KOd(hPHUIUEeHTa pedpakluy WiIn
Hanbonee cwibHble KoyieOaHus u3o0paxeHuidl. C  MeHbLIeH
CTPOTOCTBIO 3TO TIPaBWIO MOXKHO COONIONAaTh OCEHBIO, IIpU
MacMypHOI MOroic U B pallOHax, PacloJOKEHHBIX ceBepHee 62-if
napajuteny. Bo BpeMs HOJsIpHOTO JieTa peKOMEHIyeTCs BBIOIHATD
HUBEJIMPOBAaHKE B BEYEPHUE U HOUHBIC Yachl (1ocie 16 gacoB u 1o 8
4acoB CJICAYIOILIETO JIHS).

Ipsamoit m oOpatHBIif xoxpl mpu HuBenmpoBanuu III kmacca
IIPOKJIAABIBAIOT 110 OAHOM U TOM K€ Tpacce, 10 MEPEXOIHbIM TOUKaM
OJTHOTO U TOTO K€ THMa. YHCIIO IITaTUBOB B MPSIMOM U 0OpaTHOM
XO0Jlax 10 BO3MOXKHOCTH IOJDKHO OBITH PaBHBIM M YeTHBIM. lIpu
MPOJIOKEHUH TPSAMOTO (MIEPBOr0) XOAa PEKOMEHIyeTCs OTMeuaTh
MecTa YCTaHOBKU HUBEJHMpPa M PEeK ¢ TeM, YTOObl B 00paTHOM (BTO-
pOM) Xoze TMepexoxHble TOYKM M HHUBEIHP YCTaHABIMBAINCH
MIPUMEPHO Ha MPEKHUX MECTaX.

Peeunnk BO BpeMsi HUBENUPOBAHMSA, ITOCIE TOrO KaK Ha Iepe-
XOJHYIO TOUYKY OblIa YCTaHOBJICHA peiika W B3SITHI IIEPBBIC OTCUETHI,
JOIDKeH obeperatb NEepexOAHYI0 TOUKY OT CIyYailHBIX yJapoB H
BO3MOXKHBIX HapylIeHUH ee MoJjokeHWs. Peliky Ha mepexoaHyio
TOYKY CJIEIyeT CTaBUTh OCTOPOXHO, O3 TOJYKOB M CHJIBHBIX Haza-
BIMBaHUI. Bo BpeMs HUBENUPOBAHMA CIEIAT 32 TEM, YTOOBI TOJIOB-
KM KOCTBUIEH 1 O6amMakoB He ObUTH Je(OpPMUPOBAHBI U UMENH Tpa-
BIWIIBHYIO OPMY, @ KPOME TOTO, IISATKH PEEK U TOJIOBKH KOCTBIICH U
6ammMakoB ObUTM YUCTHIMHU. 1IpH TIepexone co CTaHIUM HA CTAHIHUIO
PEEUHHUK JIOJDKEH KJIAacTh peliKy peOpoM Ha Myied0 MM HEePEHOCHTH
ee 3a pydKy, oOeperas OKpacKy IITPUXOB OT CTHpaHus. Peiika BO



BpeMsi pabOThl HE JOJDKHA MMETh 3HAYUTENHEHOTO KOpOOJICHHS H
n3ruboB. Peiiky ycTaHaBIMBAIOT Ha MEPEXOJHOM TOUYKE MO YPOBHIO
TOYHO B OTBECHOE IOJIOXKeHUe. Bo Bpemsi mepexona Habironaress
CO CTaHLMU Ha CTAHLUIO PEMKY € EpeXOAHOM TOUKU cHUMarOT. [Ipu
TEXHUYECKOM HUBEJIMPOBAHUH MOXKHO MCIIOJIb30BaTh PEHKHU, Y KOTO-
PBIX HET YCTAaHOBOYHBIX ypoBHEH. PeedHnk n HabIrogaTeNbs X0poIo
BUJAAT OTKJIOHEHHE PEMKU OT OTBECHOT'O IIOJIOKEHUS BIIPABO U BIEBO
OT XOa W He BHIAT HAKIOH 1o xofy. IloaTomy mist 60peOBI ¢ Ha-
KJIOHOM peHKH IO XOAY MEJUIEHHO [MOKAaYMBaIOT PEMKY B3aa-BIEpen
B MOMEHT B3ITHS OTCYETOB. MUHUMAJILHBIA OTCYET SIBIISICTCS
BEPHBIM.

[ITaTuB Ha CTAHIMK JOJDKCH OBITh YCTAHOBJICH 0€3 MEPEKOCOB U
HanpspKeHuil. 3ampemaeTrcd CUIbHO BAABIMBATh B TPYHT HOXKKH
mratuBa. OHK1 JOJKHBI TaKK€ HaXOJAUTHCA B OJUHAKOBLIX I'PYHTO-
BBIX YCIJIOBHUSIX, HAllpuMep TpH paboTe Cpelny Kee3HOIAOPOIKHBIX
IyTeil BCe HOKKHM MITATHBA YCTAaHABIHUBAIOT MM Ha OPOBKY IMOJIOTHA
WJIM Ha IIIaJIbL.

Crmoco6 HuBemupoBanms [II kmacca 3aBHCHT OT THIIOB
MPUMEHSIEMBIX HHBEJIUPOB M peek. B ciydae uCmoib30BaHuUs
HUBEJMPOB C MHUKPOMETPAMU U HHBAPHBIX PEEK HHUBEINPOBAHUE
BEITIIOJTHSAIOT CIIOCOOOM COBMEINIEHHUs. B ciydae WCHonbp30BaHUS
JPYrUX THIIOB HHUBEJIMPOB HAOIOJCHUS BBINOJIHAIOT CHOCOOOM
cpeaHeil HUTH.

[Tpu nuenuposanuu III kiacca crmocoboM cpenHel HHUTH
HaOJII0ICHUSI Ha CTaHLIUU MIPOU3BOJAT B TaKou
MOCJIEIOBATEIEHOCTH.

1. IlpuBOAAT BEPTUKAJIBHYIO OCh HUBEJIHPA B OTBECHOE IMOJIOXKE-
HUE MO0 KPYIJIOMY YPOBHIO. Y OTBIOCTHUPOBAHHBIX HUBEJIHPOB C
YPOBHEM B 3TO BpEMs B IIOJIC 3pCHUS TPYOBI JOJDKHBI OBITH BUIHBI
00a KOHIIa KOHTAKTHOTO IJTHHIPUICCKOTO YPOBHS, a Y HUBEIHPOB
C KOMIICHCATOPOM TIOCJICIHHN IOJDKEH HAaXOIUTBhCI B pabodeM
monokeHnH. HaXoauTcs Tu KOMIIEHCATop B pabodueM IMOJIOKCHHUH,
MOJKHO OINPCACIUTDE JICTKUM MOCTYKHBAHUEM IAJIBIIEM IO KOPITYCY
HHUBENUpa WiK mratusa. OTcUeT Mo peiike BO BPeMs MOCTYKUBAHHSA
HE JIOJDKEH MEHSThCS OoJblie ueM Ha 1—2 MM.

2. HaBomsaT 3puTenbHyI0 TpyOy Ha YEpHYIO CTOPOHY 3aJHel
petiku. BpaiieHneM 371eBallMOHHOTO BUHTAa TOYHO COBMEUIAIOT M30-
Opa’keHUs KOHIIOB ITy3bIpbKa YPOBHS U IPOHU3BOJAT OTCUET MO CPe-
HEMY U 00513aTeJIbHO 10 JaJIbHOMEPHBIM IITPUXaM, MPOBEPSIS Iepes



KaXXJIbIM OTCUETOM, COBMEILIEHBI JIU KOHIIBI My3bIpbka ypoBHs. Eciu
y HUBENUpa HET 3JIEBAIIMOHHOTO BHUHTA, TO COBMEILEHUE KOHIIOB
My3bIpbKa YPOBHS WX NPUBEJEHUE My3bIpbKa YPOBHS Ha CEpelUHy
MPOU3BOIAT INPU IMOMOIIM NOABEMHBIX BHUHTOB. B 3TOM ciyuae
MOABEMHBIE BUHTBI MOACTaBKM HUBEIMPA JOJDKHBI Paclojararbes
TaK, YTOOBI OWH OBLT Ha JIMHUU MEXIy peHKaMu, a IBa JPYTUX —
NEPIEHAUKYIISIPHO K HEM.

[Ipu paboTe HUBETUPOM C KOMIICHCATOPOM, TIOCIIE TOTO KaK 3pH-
TeNbHAs TpyOa HaBelIeHa Ha pelKy, ciexyeT OpaTe OTCUeTH. Tem
CaMbIM HUBEJIUPBI C KOMIIEHCATOPOM COKPAILAIOT 3aTPaThl BPEMEHU
Ha HaOJIOJIeHHs Ha CTAaHIIMK Ha |—2 MuH.

3. BusupyoT Ha UepHyK CTOpPOHY IlepenHeil pelku u
MOBTOPSIOT BCE JIeHCTBUS, yKka3aHHbIe B 1. 2. [Tocne B34TUs oTcueTra
M0 YepHOU CTOpOHE mepeaHel peliku ee moopauyuBaroT Ha 180° u
MPOU3BOJAT €Ill€ OJWH OTCUET IO CPEeIHEH HUTU MO KpacHOH
CTOpOHE.

4. HaBogar TpyOy HUBeNMpa Ha 3aJHIOI0 peiKy u OepyT oTcder
110 CpeAHEN HUTH MO KPacHOM CTOPOHE.

OTcueThl 0 JanbHOMEPHBIM HUTSAM IPU BBIBOJIE CPEIHETO Ipe-
BBIIIEHHS HA CTAHIMM HE YUHUTHIBAIOT, HO UX KCIOJIB3YIOT AJISl KOH-
TPOJISL.

IIpu  HuBenupoBanum IV kiacca ¥ TEXHUYECKOM
HHUBEJIMPOBAHUY HAOJIOJICHNS] Ha CTAHIIUU MPOM3BOASATCS B TOH Ke
MOCJIeIOBATEIbHOCTHA, 4YTO W mnpu HuBenupoBaHuu III kmacca.
ToJIBKO OTCUETBI IO YEPHOW CTOPOHE PEHKU IPOU3BOAAT IO
CpeIHel HUTH U [0 BEpXHEMY JalbHOMEPHOMY IITPUXY.

Ecnu npu HuBenupoBanuu [V kinacca u TEXHUUECKOM HUBETUPO-
BaHMHU MPUMEHSIOT OJHOCTOPOHHHE pEWKH, TO TOCIE B3ATUSA
OTCYETOB IO 3agHEH W mepemHei pedikam (m. 2 W 3) HU3MEHSIOT
BBICOTY HHUBEJHMpa MPUMEPHO Ha 5 CM U e€lle pa3 IMOBTOPSIOT
OTCUETHl, HAUMHAs UX C TIepeHeN peiiku.

Ilepen orcueTramu MPOU3BOIAT TOUHBIE COBMEIICHHS KOHIIOB
My3bIpbKa YPOBHS HHUBENIHpA WIH NPHBEICHHE €r0 TOYHO B HYJb-
MTyHKT.

IIpu cmocobe coBMemnIeHUs MOPSAOK HAOMIONEHUH Ha CTaHIUH
CenyromuiA: 1) OTCYeT 1Mo OCHOBHOW IKajie 3aaHeil pedku; 2) oT-
CYeT 10 OCHOBHOM IITKaJie MepenHel peiiku; 3) oTcueT Mo JAOIOJIHHU-
TEJIbHOU MIKaJNe MepeaHel peiku; 4) OTCUeT MO JOTOTHHUTEIHLHON
1IKase 3aHel perKku.



HabmroieHus IpoOU3BOIST B TAKOW MOCIIEIOBATEIIEHOCTH:

1) TIIATENTBHO MPUBOMSAT MY3BIPEKH YCTAHOBOYHBIX YPOBHEH WU
My3BIPEK KPYTJIOTO YPOBHSI HUBEIUPA B HYJIBITYHKT;

2) HaBOAAT 3PHUTENBbHYI0 TPYOy Ha OCHOBHYIO INKaTy 3aaHEH
peliku, cTaBsaT OapabaH Ha oTcueT 50; BpameHHEM 3JIEBAIIMOHHOTO
BHHTA MPUOIIKEHHO COBMEIIAIOT N300pakeHMsI KOHIIOB ITy3BIPhKa
OWIMHAPUYECKOTO YPOBHS HHUBEIHPA U MPOU3BOMAT NaIbHOMEPHEIE
OTCYETHI 10 BEPXHEN U HIKHEU HUTSIM;

3) BpamieHHeM 3JEBAlMOHHOTO BHHTAa TOYHO COBMEMIAIOT H30-
Opa’keHUs] KOHIIOB ITy3bIpbKa YPOBHsI;, BpallleHHEeM OapabaHa TOYHO
HaBOJAT OMCCEKTOp Ha OJMKAWIIMI IITPUX OCHOBHOM MIKalbl U
MPOU3BOJIAT OTCUETHI MO peiike U 0apabaHy (0 IEbIX JIEICHUI ero
IIKaJIbl);

4) HaBOAAT TpyOy HHBEIHMpa HA OCHOBHYIO MIKAIly IEpeIHeH
peliku ¥ IpOU3BOJIAT BCE AEHCTBUSA, YKa3aHHBIE B II. 2 U 3;

5) HaBOIAT TPYOY HA MOTIOJHUTEIHHYIO MIKATy PEHKH, CMEIIafoT
YPOBEHb TIOBOPOTOM JJICBAIIIOHHOTO BHHTA Ha 4YeTBEPTH 000pOTa,
CHOBa TOYHO COBMCIIAIOT BpAIICHHEM DJICBAIlHOHHOTO BHHTA
n300pakeHNsT KOHIIOB MY3BIpbKa IIMIIMHIPHYCCKOTO YPOBHA U
BEITIOJTHSIOT OCTANbHBIC IEHCTBYS, TICPEUNCIICHHEIC B II. 3;

6) HaBOMAT HUBEIUP HA JOTONHUTEIHHYIO IIKATY 3aIHeH peldkn
Y BBITIOJTHSIIOT IEHCTBUS, YKa3aHHBIE B 1I. 3.

OtcueThl 1O peiike MNPOU3BOAAT TOJBKO TIOCHE MOJIHOTO
YCTIIOKOGHUS My3bIphKa IWIMHIPUUECKOTO YPOBHSL.

[Ipu paboTe HHUBEIUPOM C KOMIIEHCATOPOM OTCYET IO perke
MOXXHO TPOU3BOAUTH Cpa3y e MOocie MPHUBEICHUS HHCTPYMEHTa C
ITOMOIIBI0 YCTAaHOBOYHOT'O YPOBHS B pabodee MOI0KEHUE.

®dopma KypHAIOB, KOTOPBIC IPUMEHSIOTCS TIPH HUBEIHPOBAHUU
III u IV knaccoB, nocneaoBaTeabHOCTh 3alUCH OTCUETOB B XKypHale
¥ TIOPSITOK BBEIYHCIICHUH paccMaTpUBAIOTCS HIDKE.

4.2.1. OCOBEHHOCTHU TEXHNKU BE30ITACHOCTH ITPA
HHUBEJIMPHBIX PABOTAX

[pu npoU3BOACTBE MOJNICBBIX PaOOT 10 HUBETHPOBAHHIO HCIION-
HUTENb (PYKOBOAMTENb OpHraabl) 00s3aH CTPOTO COONIFOJATH BCE
TpeboBanus [IpaBui 1o TexHuKe 6€30MacHOCTH Ha Tonorpado-reo-
nesndeckux padorax (IITH) u Uncrpykimu.



[lepen BbIE3I0M B TOJIE HUCIIOJIHUTENL COBMECTHO C HayajbHU-
KOM IapTHH WM IJIAaBHBIM WHXKEHEPOM JKCIIEAMIINH JOJIKHBI TIA-
TENBHO M3Yy4YUTh paiioH padoT, pacroIoKeHNe HUBEIHPHBIX JHHUH,
KOTOpbIe OyAyT HHMBEINPOBATHCS OpHUragoi, HaIWIHE HACEICHHBIX
ITyHKTOB, JIOPOT, CPEJICTB CBSI3H U T. 1., PACCMOTPETh pa3INIHbIE Ba-
pHUAHTHI OpraHU3aIMK padOTHI OPUTAIBI B ITOJIe, HAMETUTH HanboJee
1enecooOpa3Hbelii BAPUAHT U1 JAHHBIX YCIOBHH M COCTABUTH IUIaH
paboT, KOTOPHI JOIKEH 0OeciedynBaTh OE30MACHOCTh UX BEACHUS,
BBIOpATh JIydIINe YCIOBHS AJIS TPY/Ia U OT/IBIXA.

B mane nomkHa OBITH yKa3aHa OYEpPETHOCTH HPOJIOKEHHS HU-
BEJIMPHBIX JIMHUI, HAMEYEHO NPHMEPHOE PACHOJIOKEHUE Jarepei
Opurajasl. B TexHMYECKOM NpEANUCAHUM MCIOJIHUTEIIO JOJDKEH
ObITh yKa3aH BHJ TpaHCIOpTa Kak Juisd mepee3na Opuraapl Ha
y4acToK padoT, TaK M TPAHCIOPT, KOTOPBIM OYyJET IOJIb30BaThCS
Opurajga Ha y4acTKe, HaME4eH IIOPSJAOK U CPOKH MeEpeBIKCHUS
Opurasl 10 yyacTKy. Takke JOJDKEH OBITh PElIeH BOIPOC O CBA3U
MeXIy Opuramodl ¥ pPYKOBOJACTBOM, O CHaOXXeHHH OpHraabl
MIPOIOBOJILCTBUEM M 000OpPYZOBaHUEM, & B HEOOXOAMMBIX CIydasX W
BOJIOM.

Jn1st KOHTpOIIA 3a COOIIOICHUEM TIPABMII IO TEXHUKE OE3011acHo-
CTH, TIPOM3BOACTBCHHOW CAaHWTAPHH M OXpaHBl TPyIda B KaXIOH
opurane (mpogrpyrmre) u3doupaeTcss 00IIECTBEHHBIN UHCIIEKTOP IO
OXpaHe Tpyza.

Jlo Bble3na Ha MoJeBbIe PaOOTHl UCHOIHUTEND (PYKOBOAMUTENb
Opurazpl) 00s3aH:

1) u3y4uTh U CHaTh NOBEPOYHBIC HCIBITAHMA IO TEXHHKE 0e3-
omacHoctu I1Th;

2) pacrpenenuTb 00s3aHHOCTH cpenu pabodnx OpUTasl;

3) mpoBectd ¢ paOOYMMH BBOJAHBIH HWHCTPYKTaX IO TEXHUKE
0€3011acHOCTH, O3HAKOMHTH C YCIOBHSAMH paOOThl W MpaBHJIaMH
BHYTPEHHETO pacropsiika. Pe3ynbTaTsl BBOJHOTO HMHCTPYKTaXka
3aHOCSITCS B KypPHAJl YCTaHOBJIIEHHOH (hOpMBI;

4) oOyunTh pabouMx MpaKTHYECKHM IpuemMaM Oe30IacHoil pa-
OOTHI TIPU TPOJIOKEHUH TPEHHPOBOYHOTO HUBENHpPHOTO Xxona (1 —
1,5 xm).

Kpome ykazaHHOTO, €XEKBapTaJlbHO BCe pabodue, HE3aBUCHMO
OT UX KBaIM(HUKAIUU U CTaka pPabOThI, MPOXOAST MOBTOPHBIA WH-
CTPYKTax, 0OCOOCHHO IMpH paboTe IO KEJIE3HBIM JOpOoTaM, yIIUIaM ¢
O’KMBJICHHBIM TPAaHCTIOPTHBIM JIBH)KCHHEM U BOJIN3HU peK.



[Ipu nepenaye BBICOT Yepe3 BOJHBIE MPEISTCTBHS LIMPUHOIO 00-
nee 150 M 10JDKEH NPUCYTCTBOBATh HAYalIbHUK ITApPTHH.

CocraB Opurajsl, B 3aBUCUMOCTH OT KJIacCa HUBEIHPOBAHMS,
MOJKET H3MEHATHCI OT 4 10 6 uYeaoBeK: HAOMIOJATeNlb, €ro
TIOMOIITHUK U 2—4 pabouunX.

Habmrogarens oTBedaeT 3a BBHIIOJIHEHUE BCEH pabOTHI, MOpydeH-
HOH Opuraze, 3a COCTOSHHE TPYAOBOH ANCIMIUIMHBI U COOIIOICHNE
BCEMH wWwieHaMu Opuraznel Tpedosanuii MucTpyknuu u Ilpasun mo
TEXHHUKE OE30IIaCHOCTH, 32 COXPAHHOCTh HHCTPYMEHTOB 1 000pyHo-
BaHUA.

HOMOIHHI/IK Ha6HlOﬂaTeHH BEACT 3aIllUCh U BBIYUCJIICHUS B XKYP-
Hase. [Ipu TeXHUUEeCKOM HUBEJIMPOBAHMH HAaOIOAATEINb JINYHO TPO-
HU3BOAMUT 3aIllMCHU U BBIYUCJICHUS.

J[Ba peeuHHMKa MEPEHOCAT W YCTAaHABIMBAIOT HA MEPEXOIHBIX
TOUYKaX B OTBECHOE IOJIOKEHHE PEHKH, a TaKKe NMEPEHOCAT U IHepe-
JAlOT MEpIIMKYy 3aJHue OalIMaku, KOCTBUIM UM JAPYTHEe BUJBI
MIEPEeXOJHBIX TOUEK. PeeuHNKN NOKHBI paboTaTh ¢ OJHUMH U TEMH
xe pelikamu. OOMEH peKaMH MEXIy PEeYHHKaMH B IIpOIecce
HUBEIMPOBAaHMUS HE JIOMyCcKaeTcs. PeeyHHK o00s3aH clemuTh 3a
YUCTOTOM MATKM PEHKM H TOJIOBKU MepexogHod Touku. Ilo
OKOHYaHMHM HAOJIOACHUH Ha CTAHIMM 33JHUH PECYHMK II0 3HAKY
HaOJIoAaTeNsi NepexoquT ¢ PeHkod M KocThlieM (OamMakoMm) Ha
HOBO¢ MecTo. IlepenHmii peedyHUK OCTaeTcs Ha CBOEM MECTE,
CHHMaeT peHKy C IepexoJHOW TOUKU M CIEIUT 3a TeM, YTOOBI ee
MOJIOKEHHE He OBLIO HapyIIeHO BO BpeMs Iepexoia HaOomaTess
CO CTaHIIMM Ha CTaHLUIO. B cioydae, eciu mepexomHas TOUYKa IO
KaKMM-THOO TIPUYMHAM HM3MEHMJIA TIOJIOKEHHE, PEEYHHK 00 3TOM
JIOJDKEH HEMEJUIEHHO COOOIINTh HaOIII0 IaTeio.

Onun pabounii npu HuBenmposanuu 11l xmacca n3mepsier pac-
CTOSIHMSI OT HMBEJIHpA IO pEeK, MePeHOCHUT M 3a0MBaeT KOCTBUIH,
3aMeyaeT MecTa YCTaHOBKM HUBeNHMpa W peek. OT ero npaBHIbHON
paloTHI B 3HAYMTENLHOM Mepe 3aBHCHUT MPOU3BOAUTEIBHOCTD TPYyaa
B Opuraze. J{ns yno6cTBa HUBETUPOBAHNWE PEKOMEHIYETCSI BECTH C
HCIIOJIb30BAHUECM TpEX NIEPEXOTHBIX TOYCK, 3a0uBas
3a01arOBpeMEHHO NepeAHnil KOCTHUIb (YCTaHABIHMBAs OalIMak) Ha
CJIEAYIOIIEH CTaHIIUH.

Hpyroii pabouuii mpu momMomy 30HTa obOeperaeT HUBEIHUP OT
BO3JICHCTBHS COJIHEUHBIX JIydel HA CTAHLUH U MEPEHOCUT HUBEIHP
CO CTaHLUMM Ha CTaHIWIO. 30HT HAAEBAIOT Ha CIEHHAIbHBINA



JCpeBAHHBIN KOJ, BOUTHIH B 3emi0. B Opuramax, KOTOpBIC
BEIIIOJIHSAIOT ~ HHUBenupoBaHue [V kjmacca ©  TEXHHYECKOE
HUBEJIMPOBAHUE, 3T OOS3aHHOCTH BBIMIOJIHIECT OJMH U3 YICHOB
Opurapl.

[Ipu HUBETMPOBAHMH MO JKEJIE3HBIM M IIOCCEWHBIM JIOpOTaM, a
TakKe Ha yJIHUIax ¢ WHTCHCHBHBIM JIBI)KEHHEM B COCTaB OpHTabl
JTOJKHBI BXOJIUTH CUTHAJIBIUKH, a OpHUraja 1oJKHa ObITh CHaOX)eHa
CHUTHAJILHBIM 000pynoBaHHWEM. 3arpemniaercss padboTaTh Ha MOJOTHE
JKEeNIE3HOW JOPOTH B KPACHON OJEKIE I C KPACHBIMH PEHKaMH.

[IpuexaB Ha ydacTok paboT, Opuraaup BHIOMpAeT MECTO U opra-
HU3YeT Jiarepb. Jlarepb J0JDKEH pacrojiaratbesi B TaKOM MECTe, Iie
HUMCIOTCSI XOPOIIIUE YCIOBUS JJIsl OTJbIXa OpuUrajibl (MUThEBast BOJA,
YIOOHBIN MOBE3/T, HATMYUE KIIIBIX TIOMEIICHUN U T. JI.) U OHO Y0-
BJICTBOPSICT TPEOOBAHUAM TIPABMII MO TEXHUKE OE30MaCHOCTH.
ABTOMAIIIMHBI U JIOAKH JTOJDKHBI OBITh CIEIHAIBLHO O0OPYIOBAHBI
JUTSL IEPEBO3KH JIFOICH.

[Ipr ycTaHOBIEHWH OYEPEAHOCTH TIPOJIOKECHUS HUBEITHPHBIX
XOJIOB HEINb3s JOMYCKaTh M3NUIIHUX MIepee3]oB OpUTaisl C OTHOTO
Oepera pexu Ha npyroit. IlepempaBsl depes pekH, o3epa M APYTHE
KpyIHbIE BOJOEMBI, Kak IpaBwio, npu HueiaupoBanuu III u IV
KIIACCOB M TEXHHUYECKOM HHUBCIHUPOBAHUH JOJDKHBI OBITH PEIKUM
UCKItoucHHeM. [Ipu mepempaBax Ha JIOJKaX WIA Ha IUIOTaX BCE
YICHBl OpUrajgpl MO/DKHBI HaJeTh Ha ce0s WHIUBHIYaIbHbIC
criacaresbHble CPEACTBA: PE3NHOBBIC HIIM IPOOKOBBIE MOsICA.

Onex1a HUBETUPOBIIUKOB TOJIKHA OBITh YIOOHOM, JIETKOM, TeTl-
JIO W He CTeCHATh NBMXKeHHH. Ocoboe BHUMaHHE clieayeT obpa-
maTh Ha 00YBb, TaK KaK ¢:KETHEBHO HUBEIHUPHAS Opurana OOIBIIyIO
yacTh pabovero BpEeMEHH MIPOBOOUT B TEMIMX Iepexomax. [Ipum
paboTe JeToM Ha COJIHIIC BCE WICHBI OpHraabl Uil MpeIOXpaHCHUS
OT COJIHEYHBIX YAAapOB JOJDKHBI ITONB30BATHECA TOJIOBHBIMH
yOopamu, )KeIaTeIbHO CBETJIOTO TOHA.

4.2.2. O BEAEHHMU ITOJIEBBIX XKXYPHAJIOB ITPU1
HUBEJIMPOBAHUIN III U IV KIIACCOB

Pe3ynbTaThl HUBEIUPOBAHUS 3AIIMCHIBAIOT B JKYPHAIbI, YCTAHOB-
nennoi Gopmer: H-8 u H-2 (I1I xracc) u H-3 (IV kmace). XKypranst
SIBIIIFOTCS] IOKYMEHTAaMU CTPOroro yuera. Kak camu KypHaIbl, Tak U
CTpaHWIIEI B HHUX JOJDKHBI OBITh TPOHYMECPOBAHBI U 3aBEPCHBI



OTAEJIOM TEXHUYECKOTO KOHTPOJIS W PYKOBOJIUTENEM padoT.
Pe3ynbraTel uU3MepeHMH 3alUCHIBAIOT B JKypHAJbl IIPOCTHIM
KapaH/JalioM, LIAPUKOBOM pYy4YKOW WM 4YepHWIAMH. 3alucH
HEOOXOANMO BECTH YETKHM MOYEPKOM, HE JOIYyCKas HESICHBIX LU(P
mm Oyks. HeynoBieTBOpUTENbHBIE WM HETPABUIBHBIE 3alUCH
aKKypaTHO 3a4epKUBAIOT, & BCE U3MEPEHNUS HA CTAHIIMU MTOBTOPSIOT
BHOBB, NIPEJBAPUTEIHFHO M3MEHHUB BBICOTY HUBEIHMPA HE MEHEE UEM
Ha 3 cm. [IprunHy NMOBTOpPEHMH YKa3bIBAlOT B IPUMEYAHUAX K TOMY
MTaTUBY, KOTOPBI MOBTOpsieTCs.  Pe3ymbTaTel  MOBTOPHBIX
U3MEPEHUIl 3aluCHIBAIOT B JKypHaje Ha HOBOM MECTE C TeM XKe
HOMEPOM, HO C MOPHITUCKOW ciioBa "moBTOpHBIN” miu "bis”. Ha
HayallbHOM CTpaHMIE 3alMCH XOJa HE3aBHCUMO OT Crocoba
HHUBEJIMPOBAHUS JOJDKHBI OBITh YyKa3aHbl Ha3BaHWE WIM HOMED
HaualbHOI0 M KOHEUHOTo penepa win Mapku. Ha kaxoi ctpanuie
JKypHaJla YKa3blBAaIOT HAyaJl0 M KOHell HaONIOJEeHUil, yCIoBHs
TIOTO/IBI, BUIUMOCTE M TEMIIEPATypy BO3IAyXa.

O6pa3en 3anonHenus: HuBeupHoro xypaana Il knacca (H-2),
KOTOPBIN NPUMEHSETCS IPU CIIoco0e COBMEIECHNS, TI0OKa3aH B Ta0I.
16. B xypHame B rpadax 1 W 2 3ammcChIBalOT HOMEp MITAaTHBA,
HOMepa 3a7Hel U IepeJHel peek W MOKa3bIBaloT, B KAKOM MOJIOXKe-
HUM HaXOAWJIAch peifka B MOMEHT NPHUBSA3KH K HUBEIHPHOMY 3HAKy
U KaK MPOEKTUPOBAINCH HUTHU CETKH Ha peiKy.

Jns ynoOcTBa 3amuceii B )KypHaje OIHOH U3 peeK NPHCBAnBaIOT
Ne 1, npyroit Ne 2. Hanpumep: peiike Ne 2345 npucBauBatoT Ne 1, a
peiike Ne 2346 — Ne 2. B TeueHHe HOJIEBOTO Ce30Ha HyMmepauus
peeK He HOJKHA MEHSThHCS.

B rpadax 3 u 4 3amECHIBaIOT OTCYETHI MO BEpXHEH W HIDKHEH
JaTbHOMEPHBIM HUTSIM 110 OCHOBHOHM miKajie mo 3amHed (1 m 2) u
mepenneit (5 u 6) peiikam. B rpadax 6, 7, 8 u 9 3amuceBarOT OTCUE-
THI TIO 33JHEH W TepeHel peiikam u OapabaHy M0 OCHOBHOU H JO-
MOJTHUTENbHON 1Kanam. Otcuers! (3 U 4) — 3TO OTCYETHI 11O OCHOB-
HOW ImKaje 3ajgHed peifku u Oapabany, (7 u 8) —I0 OCHOBHOM
mIKaje nepegHel periku u 6apabany, (9 u 10, 11 u 12) —cootser-
CTBEHHO T10 JOTIOJHUTENBHON TIKaJle TIepeiHe 1 3aaHel peek u Oa-
pabany. Ilpu nuBenmmpoBanuu III kmacca oTCYeTHI MO OCHOBHOU
mkane (3 u 7) He MOJKHBI ObITH MeHbIe 6,0. Eciin oTcuer MeHbIe
YKa3aHHBIX JIONyCKOB, TO BCE HAOMIOJECHUS HA CTAHIHUH CIELyeT
HOBTOPUTH, IIPEABAPUTENBHO HM3MEHHB BBICOTY HHUBEIHpA WIN



NepecTaBUB €ro TakK, 4YTOOBI OTCYET MO pEHKe YAOBICTBOPSI
YKa3aHHBIM JOIYCKaM.

[Noce oxkoHUaHMs HAOIIONEHHUH HAa CTAHIIMU NPUCTYNAIOT K BbI-
yucneHusAM.  Ecom moMomHMK — HaOmomaTedst  yCIeBaeT
OJHOBPEMEHHO 3alHCBIBATh OTCUETHI U MPOU3BOJIUTH BBIUMCICHUS,
TO O3TH JEWCTBHS COBMEIIAIOT, HO [OCJIEAOBATEIHLHOCTD
BBIUHCIIEHUH OCTAETCsI Ta JK€. BBIUYUCIIOT pacCTOSHUS OT HUBEIHPA
no 3agaeit (2) — (1) = (21) u mepenueit (6) — (5) = (22) peek.
Pacxoxnmenns wmexmy (21) m (22) MoryT [OocTHUTaTh IIpH
HuBenupoBanuu 11l kmacca 60 mm/2. Eciu pacxoxieHuss Mexmy
(21) n (22) Oosblie yKa3aHHBIX JOIYCKOB, TO MEPECTABISIOT
HUBEJIMP WK MEPEHIO PEiKy U MOBTOPSIOT BCE HAONIOJEHUS Ha
cTaHUuH. Beruucnsior pasHocTs (21) — (22) u 3amuchIBaIOT ee B
rpady 4 (23), Tam ke NMOJCYMTHIBAIOT HAKOIUICHHUS 3TUX pa3HOCTEH
2 (23) no xonxy. BeluncnsAoT KOHTpONBbHOE NpeBbINIeHUE (24) mo
pasHOCTSIM  MEXKIy OTCYETaMH II0 BEPXHUM M  HIDKHUM
JaTbHOMEPHBIM IITPHUXAM.

[Ipn BBIUMCICHNY TIPEBBIMICHUH HAa CTAHIMHU CHaJdaja HaXOJsT
OTAETBHO PA3HOCTH OTCYETOB I10 3aJHEH U IepeiHeH pelkaM u pas-
HocT otcueToB mo Gapabany (3)—(7) —(13) u (4)—(8) = (14),
(11)—(9) = (16) u (12)—(10) = (17), a manee MO HUM BBIYHCIISIOT
NpEeBBIICHUA 10 OCHOBHOW (15) m mo pmomomHutensHOi (18)
wkamaM. Haxomsar pasnoctu Mexay (15) — (18) = (19). Drta
pasHocTh (19) He gomkna npeBbimaTh 30 meneHuit (1,5 Mm) mpu
HusenupoBanuu III kmacca. HakomneHnue 3Tux pasHocTei mo Xonay
BhIMUCHIBaIOT B rpade 10 2 (19) = (20).

Ha xaxmoii cTpaHuIe 1 B KOHIIE X0/1a TIPOU3BOIST KOHTPOJIbHEIE
BEIYUCIICHUS cyMMEI 1(21) = (24) u 2 (22) = (25), B KOHIIC X012 OHU
HE JOJDKHBI Pa3IndaThCs Mexay coboit mpu HuBenmupoanuu 11
kmacca Ha 100 Mmm/2.

[To »TMM cymMMaM HaXOIAT JUIMHY CEKIUH B KM. J1jst TOT0 4TOOBI
HAWTH IUTUHY CEKIMH B KM, clienyeT cymmy (24) + (25) yMHOXHUTB
Ha 0,00005.

Cymmupyior: 3 (3) = (27), X (7) = (28), X (14) = (29), X (8) = =
(30), > (11) = (31), ¥ (9) = (32), ¥ (12) = (33), X (10) = (34), X
(15) = (35) u Z (18) = (36). Uro6s! HAWTH CyMMapHOE IPEBBIILICHUE
[0 X0y II0 OCHOBHOH IKaje, 6epyT pa3HOCTH MEXIY BEINYNHAMU
(27)—(28) = (37) u (29)—(30) = (38). Cymma (37)+(38) momkHa
ObITh TO4YHO paBHa cymme (35), pasnuume OyneT yka3plBaThb Ha



HaJIMuue OWMOOK IIpU BBIYMCIEHHSAX. TakuM jxe o0pa3oM BBI-
YHCIISIOT NPEBBILICHHNS 10 JIOMOIHUTEIBHON LIKaJle, UCTIONb3YS JUIs
storo pasnoctu (31) — (32) = (39) u (33) — (34) = (40). Tax xe,
KaK ¥ TIPH OTCUETax M0 OCHOBHOM miKaie, cyMMsI (39) + (40) u (36)
JOJDKHBI OBITH TOYHO paBHBI MEXITy coboil. PasHocTs Mexay (35) u
(36) momxHa OBITH paBHA HakoIUIeHNUIO (20) IO BCceMy XOny.

INoce BBIMOTHEHNS HUBEIMPOBAHMS 10 CEKIUH B TIPSIMOM U 00-
paTHOM HAIpABJICHUSIX HE3aBUCHMO OT CIOCO0a HUBEIUPOBAHUS
CPaBHHMBAIOT MEXIy CO00M mpeBbImIeHNUs Nyp, 1 Nogy.

Ilpn nuBenupoBanun III xiacca pacxoxaenue d=h,,—Hhgg,
JOIDKHO GBITh MeHbIre £ 10 Mm VL. B NIpUBEJICHHON BbIE opmyIie
L — paccTosiHne MexX/y CMEXHBIMH 3HAKaMHU B KM.

Ecnn  pacxoskieHus MNONYyYHIIUCH OOJIbIlie JJOMYCTHMOIO, TO
HHUBEJIMPOBAHUE IIOBTOPSIOT B OJHOM U3 HampaBieHHH. SIBHO
HEY/IOBJICTBOPUTENbHbIE ~ 3HAYEHHUsS IPEBBIMICHHH HCKIIIOYAIOT.
OcraBmmecs 1Ba 3Ha4EHUS IPHHUMAIOT B 00pabOTKy, €CII OHH HE
pacxomaTcs Mexay co0oil Oosplle yKa3aHHBIX JOIYCKOB H
TIOTy9EeHbI N3 HUBEIHPOBAHMH B IPOTUBOMOIOKHBIX HAMIPABICHHAX.

[pu rHuBemmpoBannu 111 xiacca B 00pabOTKY BKIIOYAIOT BCE TPH
TIPEBBIIICHHS, €CIIM OHU HE PacXOAATCs MEXIy co0oii Ooiee deM Ha
+15 mMm VL, a OBTOPHOE MPEBBINICHHE HE OTIHUYACTCS OT KakIO0ro
13 MepBOHAYAIBHBIX 0oJiee yeM Ha +10 MM L.

B Tabn. 17 moka3aH HOPSIIOK 3allUCH OTCUCTOB W BBHIYKCIICHUN B
xkypHaiue H-8, kotopslit mpumensercs npu HuBenupoBanuu 111 knac-
ca Ipu croco0e cpeiHer HUTH.



Xog oT rpyHT, pern. 4236 1o cren mapku 2415
YcnoBust paboOTHL: TPYHT LIOCCE
M300pakeHre CIOKOITHOE; 00JIAYHOCTh CIUIONIHAS

Ta6uuua 16

25 mas 1

HampasiieHue u ¢

Ne 3apHCcOBKa MPHUBSI30K OTcueTsl 110 JaTbHOMEPHBIM HUTsM (1/2 OTCUeThl 10 OHCCEKTOPY HHU
ITaTHBA M) OCHOBHasI LIKaJIa
Ne 3/u /d P B
peiikn
1 2 3 4 5 6 7
1 0 2801(7) 4052(5) 3 34,03) 15(4)
12 3992(2) 5247(5) I 46,5(7) 98(3)
1191(2/) 1195(22) |3—n| —125(73) —83(74)
o oy pen 12,53(24) | —4/—4@23) | u 12,583(75)
N %235
2 232 4368 3 9,2 97
2—1 1614 5772 i 50,7 40
1382 1404 3—II —415 +57
—A41,47 —22/—26 u —41.433
3 423 4727 3 10.1 27
1—2 1590 58C9 I 53,0 14
1167 1142 3—0 —42,9 +13
—42,92 +25/—1 u —42,887
4 862 4870 3 10,9 30
2—1 1312 5320 i} 51,0 00
450 450 3—II —40,1 +30
—40.08 0/—1 u —40,070
5 272 4770 3 84 96
1—2 1415 5906 i 53,3 64
1143 1136 3—II —44.9 +32
— 44,94 +7/+6 u — 44,868
5333 5327 72,6 265
2545 216
—181,9 +49
—181,851




Xon ot rpyHT, pen. 4236 110 cTeH,

Mapku 2415

YcnoBust paboTHL: TPYHT NPOCEIOYHAs JOpOra
Hanpasnenue u cuia Berpa: crabblii BeTep

Mponokenne Tada. 16
Hayayo 8 4 12 mMuH;
N300pakeHne cCokoiHoe; obia

25 mas 1972 r.;

| 1 2 3 4 5 6 7
6 1300 4002 3 20,4 00
2769 5475 o 47,4 62
2—1 1469 1473 3—I —27,0 —62
— 27,04 —4/+2 u —21,062
7 2892 4221 3 35,1 02
4119 5445 i 48,3 89
12 1227 1224 3—1 —13,2 —87
— 13,28 +3/+5 u —13,287
8 2311 729 3 24,3 00
6- 2540 500 n —6,1 24
moj- 229 229 3—1 +30,4 —24
BecHast g +30,40 0/+5 u +30,376
peiika
3 79,8 02
> 2925 2926 il 89,6 175
>y 8258(24) 8253(25) 3—1 —9,8 —173
u —9,973
Y 16511 0,00005 3 152,4 (27) | 267 (29)
0,83 kM (26) il 344,1 (23) 391 (30)
s | —191.7 (37) |—124 (38)
u —191,824 (35)



Ta6aunua 17
Xon ot rpyHT, pen. 5540 no creH, mapku 1112
10 urostst 1967 r.; Hagao 5 4 20 muH. kouer| 7 4 30 Mun
IMoroxa: sicHo, cnadBblif BeTep W3obpakeHne crokoitHoe

Ne mraruBa 3apucoBKy Habmonenus no 1aapHOMEPHBIM KonrponsHoe Ha6utro
Ne peiikn MIPUBS30K HUTSIM IPEeBbIIICHNE
3aHAs pelika nepenHss peika 3aHss pelika | mej
1 1~ 1572 (2) 1812 (5) —240(11) |u 1739 (1)
1904 (3) 2130 (6) —226 (12) |« 6430 (8)
Jé(
1—2
TPYHT. peIL. ‘%;f" 332 (9) 318 (10) +14/14 (13) 4691 (16)
5540
1170 0631 +539 q 1478
2 1786 1241 +545 K 6269
[ 21 616 610 +6/+20 4791
0601 1710 —1109 0981
3 1360 2470 —1110 K 5670
[ 12 759 760 —1/+19 4589
1883 0800 +1083 q 2217
4 2550 1485 +1085 K 7007
[ 21 667 665 +2/+21 4790
5 0110 1327 —1217 q 0465
0819 2029 —1210 K 5155
[ 12 709 702 +7/+28 4690
1354 0581 +773 q 1670
6 1985 1197 +788 K 6460
631 616 +15/+43 4790
7 1268 1572 —304 q 1561
1859 2169 —310 K 6251
[ 12 591 597 —6/+37 4690
KouTposbHbIe 4305 (20) 4268 (21) 913 (22) 53353 (23)
BBIYHCIICHUS —456,5 (27) 54364 (24)
—1011 (30)




Xon ot rpyHT, pen. 5540 1o creH, mapku 1112
1O utosst 1967 r.: Havano 7 4 35 mun; kouer 8 1 00 Mua

Iorona: sicHO, ci1aOBbIil BETep

V300pakeHne CoKoiHO?

Mponoskenne Tada. 17

1 2 3 4 5 6 7
8 1510 0211 +1299 1877 0576
2242 0942 + 1300 6668 5266
2—1 732 731 +1/+38 4791 4690
9 1791 1186 +605 2132 1529
2475 1874 +601 6822 6319
12 684 688 —4/+34 4690 4790
10 0220 1044 + 1264 526 —739
0830 434 + 1264 5316 — 5529
2 — NOJB. CTEH, —_ 510 610 0/+34 4690 4790
mapku 1112
> 2025 > 2029 > +6333 > 23341 > 7422
+3166,5 —7422
15919
KonrposnbHble 5331 Y (20) | 5297 Y (21) | +5420 (22) 76694 Y (23) | 61786 ) (2
BBIYHCIICHHS +2710 Y (27) —61786 > (24)

+ 14908 (30)




B mnepByio rpady xypHaja 3amuchIBalOT HOMEpa IITaTHBA U
peexk. IlepBbIM mumercst HoMep 3aaHei peliku. B aT0ii e rpade no-
Ka3bIBaIOT, KaK YCTaHaBIIMBAajJach pelika Ha 3HaK WIM KakuM oOpa-
30M NPOM3BOAMIACH NPHUBA3KA K HEMY, a TaKKe KakK IMPOEKTHPOBa-
JMCh HA PEUKY HUTH CETKH.

OTc4eTsl 10 CpelHeH HUTH TI0 YepPHOW CTOpOHE 3aJHeH perkH
3anmuchIBaloT B Tpady 6 (1), a OTCUETH MO IBYM MaIbHOMEPHBIM
mrpuxaM (2 u 3) — B rpady 2. [Ipou3BOAAT OTCUETHI 1O CpemHeit
HUTH 110 YepPHOH CTOpPOHE IepenHe pelKH M 3alMCHIBAIOT B rpady
7(4) 1 oTCUETHI IO TATLHOMEPHBIM InTpuXxam — B rpady 3 (5 u 6).

OTcueTsl o cpeAHel HUTH Mo 4epHOoil ctopoHe peliku (1) u (4)
He J0JDKHBI ObITh MeHblie 300. B mpoTHBHOM cllyyae MEHSIOT
BBICOTY HHMBEJIMPA WM IEPECTaBISIOT €ro TakK, YTOObl OTCYET 110
cpeiHel HUTH ObUI BBINIE YKa3aHHOTO JONYCKa, M MOBTOPSIOT BCE
HaOJIIOZCHUS Ha CTaHIHH.

[Tpon3BoOAAT M 3aNUCHIBAIOT OTCUETHI IT0 CPETHENH HUTH 110 Kpac-
HOM cTopoHe niepenueii (rpada 7) (7) u 3amueii (rpada 6) (8) peek.

Boruncnenust B JKypHaje HAa4MHAIOT C TOJACYETa PACCTOSHUH
Mexay 3anueit dz u nepenueit d, peiikamu u HuBenupom (3)—(2) =
= (9) u (6)—(5) = (10) B rpadax 2 u 3 U C BBIYUCICHUS KOHT-
posbHBIX TipeBbiieHuit B rpade 4 (2) — (5) = (11) u (3) — (6) —
(12). Pasnoctu (9) — (10) u (12) — (11) momxubI OBITE He GoJee
30 MM U paBHBI MexIy coboi. Ecim pacxokmeHus Oojbiue, TO
MOBTOPSIIOT BCE HM3MEPEHWs HA CTAaHIWMH. BenuumHy pazHOCTH
3anuckiBatoT B rpady 4 (13). Hakomenue 3Toil pa3HOCTH MO XOIY
MOJCUMTHIBAIOT B JTOM ke rpade kak cymmy 2 (13). Dro
HaKOIUICHHE 10 BCEH CEKIMU HE TOIDKHO MPEBHIMATh 50 MM.

CpenmHee W3 ABYX KOHTPOJBHBIX mpesbimenuu: [(11) + (12)]/2
MOJKET

OTIINYATBCS OT TPEBBILICHUS, MOJyYEHHOTO 110 CPEeIHEil HUTH,
He Oonee 4eM Ha 3 MM, B IIPOTMBHOM CIydac IIOBTOPSIOT BCe
HaOJI0IeHNS Ha CTaHIHH.

BBIUUCISIIOT TPEBBIICHHST [0 CPEAHUM HHUTSIM IO YEepPHOH H
kpacHo# cropoHam peek (1)—4) = (14) u (8)—7) = (15).
CpaBHHUBAIOT TpeBbIIICHHs. [IpEBBIICHNS] MOTYT Pa3IHYaThCs MEX-
Iy co0Oif Ha pa3HOCTh BBICOT HyJe# peek £ 3 MM (rpada 8) (18).
BBIauciAoT pa3HOCTH BBICOT HYJIEH y MEpBOM M BTOPOi peek (8) —
—(1) = (16) u (7)—(4) = (17). PazHoctn Mexay BenmuunHamu (14)



— (15) u (17) — (16) moKHBI OBITH PaBHBI MEXIy COOOH, 3TO
yKa3bIBaeT Ha MPaBUIBHOCTD BEIYUCICHUH HA CTAHIINU.

[Ipu pabote ¢ pelikamu, y KOTOPBIX KpacHasi CTOpOHa pasJiesieHa
gepes 11/10 cm, mpexkme dYeM CpaBHUBATh TPEBBIIICHHUS,
HEOOXOAMMO MPEBBIIICHHE 10 KPACHOI CTOPOHE PeeK MepeBecTH B
MM, JUI 9er0 K W3MEPEHHOMY IMPEBBILICHUIO 10 KPaCHO# CTOpOHE
peek crmenyer npubasuts 0,1h. UepemoBanne 3HaKOB y pasHOCTEit
(15) m y BenmmumnH (16) u (17) Ha CMEXHBIX CTAHIUAX YKa3bIBaeT Ha
MPaBUIILHOCTH 3aMKCEH M BRIYUCICHHI B )KypHAJe.

Ilocne oxoH4aHWss pPabOT MO HHUBEIMPOBAHUIO HA CEKIHH
NPUCTYNAIOT K KOHTPOJIBHBIM BbIUMCICHUsIM. Ha kaxiol crpaHuie
Y B KOHIIE X0/1a TI0/ICUUTHIBAIOT:

1. CymMmapHOe paccTosiHME OT 3afHel W MepeaHed peek 0
nusenupa SS(9) = (20)u SS (10) = (21). dns nepesona (20) + (21) B
METpPbl HEOOXOJUMO pa3leNuTh JaHHylo cymmy Ha 10. Pasnocth
Mexny BenmmunmHamMu (21) w (20) momxHa OBITH TOYHO paBHA
HAKOIUICHHIO HEPABEHCTBA PACCTOSHHA MEXJY HHUBEIHPOM U
petikamu (13) o xony.

2. CyMMHUpYIOT KOHTpOJIbHBIE TIpeBbitenus » (11) +Y(12)=(22).
PaznenuB cymmy (22) Ha JBa, MONy4alOT CpPelHEEe KOHTPOJIBLHOE
npessitieHue (27).

3. CyMMUpYIOT BCe OTCYETHI 1O 3aJHEH W mepeaHel peiikam 1o
CpejHel HUTH | 3amuchiBaloT B rpady 6 Y. (1) + > (8) = (23) u B
rpady 7 Y. (4)+ > (7) =(24). CymmapHoe cpeqHee MpeBHIMICHUE,
MOJIy4eHHOE TI0 YepHOIl M KPacHOH CTOpPOHAM peekK, 3aIllMCHIBAIOT B
rpady 8 Y (14) + > (15) = (25)/2 = (29). Pa3HOCTh MEXKIY CyMMaMH
(23) — (24) momxHa ObITH TOYHO paBHA (25). CyMMHPYIOT CpEIHUE
TpeBbIIeHUs Ha ctaHimu y, (19) u momydator (26). (26) nomkHa
ObITh  paBHa 29/2 momyckaroTcs HEOONBIIME PacXOXKACHUS,
BBI3BAHHBIC OIMIMOKAMU OKPYTIICHHUIA.

Ecnu Ha cTpaHuile ¥ B XOJI€ YHCIIO IITATUBOB HEYETHOE, TO K
(25) u (23) — (24) = (30) HEOOXOAMMO MPEIBAPUTEIHLHO TPHOABUTH
"IATOYHYI0"” Pa3sHOCTh C TeM 3HAKOM, KaKoil OoHa mMmella Ha IIO-
CIIeJIHEM  IUTaTWBE, 4YTOOBl MOJYYUTh TPEBBILICHHE MEXKIY
peniepamu. [lpu mpuBsA3ke K CTEHHOW MapKe, €CIM HCIOJIB3YIOT
MOJIBECHYIO PEHKy IpPH YETHOM YHCJE IITATHBOB, K ATUM CyMMaM
ClelyeT Takke MPUOAaBUTh "MATOUHYIO” Pa3HOCTh, a TAKXKE BBECTH
MONPABKY 32 HEPABEHCTBO HyJIEH KpaCHOM U YEpHON CTOPOH PEEK.



[ocne mponoxeHus: NPSIMOTO U OOPATHOTO XOJOB BBIYUCISIOT
pasHoctu 0=h,;—N., PacxokneHus d He HOIDKHBI IIPEBBIIATH
JIOMYCKOB, yKa3aHHBIX Ha cTp. 99. Ecimu pacxoxaenus d okaxytcs
HEJIOMyCTUMBIMH, TO MPOKJIAABIBAIOT AONOJHHUTEIBHO €Ie OJIUH
XOZI.

O6pa3zer 3anmcyu pu HUBeIHpoBaHuH 1V kiacca B xxypHaie H-3
mad B Ta0m. 18.

B mepBoii rpade XKypHama 3amMCHIBAIOT HOMEp IITaTWBa |
Ha3BaHMWE 3HAKa, OT KOTOPOTO HAYMHAETCI M Ha KOTOPOM
3aKaHYMBAETCs XOJI.

[Tpu HaOmoAeHNAX HA CTAaHIUU B rpady 3 3aMKiChIBAlOT OTCYETHI
no 3afgHed peiike 1o cpenHed HUTH (2) U 1O BEpXHEMY
nanbHoMepHoMy 1Tpuxy (1). CoorBerctBeHHO B Tpady 4
3aIMCHIBAIOT OTCYETHI 110 MEPEeIHEH peiiKke Mo CpeTHEMY U BEpXHEMY
wrpuxam (4) u (3). IIpou3BomsaT M 3amUCHIBAIOT B T€ e rpadbl
OTCYETHI 10 KpacHOW CTOpoHe mepemHei (5), a 3arem 3amHeit (6)
peex. Otcuersl mo cpemnedt HUTH (2) W (4) HE HOIKHBI OBITH
menpmie 200, B MPOTHBHOM cilydae HAOJIOAEHHS HAa CTAaHIUHU
nepenenbiBaloT. [locie B3sATHS BCEX OTCUETOB IPHCTYMAOT K
KOHTPOJIbHBIM BBIYUCICHUSIM W BBIYMCICHHWIO TPEBBINCHUNH Ha
CTaHIIHN.

Bo Bropoi#i rpade 3anMCHIBAIOT PACCTOSIHUS MEXKIYy HUBEIHPOM
U peiikaMu, JJIs 4ero OepyT pa3HOCTh OTCUYCTOB IO CPEAHEH HUTH U
BepxHeMy aaimbHOMepHoMy ImTpuxy (2)—(1) u (4)—(3). BmI-
YHCISIFOT PAa3HOCTH BBICOT Hymnel peek (6)—(2) = (9) u (5)—(4)=
(10) u 3HaveHMs TPEBBINICHUH N0 4epHOil cropone (2) — (4)=—
(11) m mo xpacHoit ctopoHe peek (6)—(5)=(12). Haxonmsat pa3zHoCTH
(10)—(9) wu (11)—(12), xoTOpbIE MOKHBI OBITH TAKXKE pPABHBI
MexnIy coboit (14) W paBHBI Pa3HOCTH BBICOT HYJEH peeK, MO-
JMYYeHHBIX W3 uccienoBanuit + 5 mMm. Ecmu pasuoctu (10)—(9) u
(11) — (12) pasnuuaroTcs Mexay co0Oif, TO 3TO yKa3bIBaeT Ha
HUMeronyecs OmMOKK B BeruncineHusax. Ecmu pasnocts (14) ommya-
eTcs OT Pa3sHOCTH BBICOT HyJell peek Ooipllle 4eM Ha +5 MM, TO
CTaHLMIO IepenenbiBaoT. Kak mpaBuio, pa3HOCTb BBICOT HYyJIEH
peek paBHa 100 mwm. [ToaTOMy, ecim MpeBBIIEHUE, TOJIYICHHOE 110
YEpPHOH CTOPOHE PEEK, OTINYAETCS OT IIPEBBIIICHHS, MOITY4YEHHOTO
M0 KpacHOM CTOpPOHE peek, B mpenenax oT 95 mo 105 mm, TO 3TO
3HAYUT, 4TO TpeboBaHUe cobmroaeHo. [Ipu GONBIINX OTKIOHEHHSIX
BCe HAOJIOJICHNS HA CTAaHLIUH MTOBTOPSIIOT.



Ta6una 18

[Hara: 2 uronst 1971 . Tlorona: sicHO, cnadblii BeTep
Hauano 7 1 10 mun Kowner 7 u 30 mun
JlaneHOMED- OtcueTsl 1o peiike
Ne mtaTnBa | HBIE paccTOs- IpeBbienue, Cpennee
Ne peiikn HUS 10 3a/iHei MM NPEBBIIICHUE,
¥ TIepeHe 3aHA TepeaHsst MM
peek
1 2 3 4 5 6
1185(1) 1058(3)
1 375(7) 1560(2) 1430(4) +130(13) +130(73)
I'pynr. pen.
606 372(8) 6247(6) 6217(5) +30(12)
2—1 4687(9) 4787(10) +100(14)
460 805 1008
2 1265 1472 —207 —207
1—2 464 6052 6159 —107
4787 4687 —100
596 7
3 324 920 1103 —183 —183
2—1
326 5607 5890 —283
4687 4787 +100
719 1019
4 275 994 1293 —299 —300
1—2
274 5781 5982 —201
4787 4689 — 98
352 910 1043
5 1262 1395 —133 —133
2-1 5949 6182 —233
352 4687 4787 +100
402 860 729
6 1262 1128 +134 +135
1—2
6049 5813 +236
399 4787 4685 —102
Kourpob- 4375(21) 42948(15) 44064(16) | —1116(17) | —558(18)
HBIE Bbl- —44064(16) —b558(20)
YHCIICHUS —1116(19)




Mponokenne Tada. 18

[Hara: 2 uronst 1971 . Tlorona: sicHO, cnadblii BeTep
Hauano 7 1 30 mun Kowner 7 u 45 mun
1 2 3 4 5 6
657 894
190 847 1085 —238 —238
7
2—1
191 5534 5872 —338
4687 4787 +100
380 1544 615
1924 995 +929 +930
8
1—2 380 6711 5681 + 1030
4787 4686 —101
524 —763
418 942 —345 + 1287 + 1285
9
2- cTeH.
Mapka 23 418 1070* —213* + 1283
128 132
> 1977 > 17028 > 13075 > +3953
13075 +1976,5 + 1977
+3953
IToxcuer no cekuuu OT rpyHT. pen. 606 10 creH. Mapku 23
Kontpous- 6352(21) 59976(15) | 57139(16) | +2837(17) | +1419(18)
HbIE BBIYHC- 57139(16) +1418,5(20)
nenus +2837(19)

* TIpu mpuBsA3Ke K Mapke IPH HOMOIIN PYJIETKH M3MEHSUIH BBICOTY TOPH30HTA,
OTMETKY I10 pefike 2 Gpaiu o YepHOH CTOpOHE.

Ha xaxpnoii crpaHulie U B KOHIIE X0Ja, KaK ¥ MPHU HUBEJIHPOBA-
Huu 11l knacca, BBINOIHSIOT KOHTPOJIbHBIE BbluMcieHus. Iloncuum-
THIBAIOT JUIMHY Xoja (21) B kuimomeTpax, JUisl 3TOTO CYMMHUPYIOT
passoctu X(7) + X(8), menmsaT ee Ha 5 W MONYYAIOT JUIMHY XOJAa B
MeTpax. CyMMHpPYIOT BCE OTCUETHI IT0 CpeIHE HUTH M0 3aHei X(2)
+%(6) = (15) u no nepenueii X(4)+X(5) = (16) peiikam, a TakxKe Bce
npessitrenus X(11) + X(12) = (17) u cpeanue npebimenuns £(13) =
(18).

Pasnocts Mexay Benuumaamu (15)—(16) = (19) momxHa OBITH
paBHa (17), HEpaBEHCTBO ATHUX BEJIMYMH YyKa3bIBaeT Ha OIIMOKH



BeruuciieHuit. CpenHee mpeBbimieHne mo xoay (18) mpu yeTHOM
YHCIIe IUTATHBOB B X0/ J0JDKHO ObITh TOUHO paBHO (17) : 2= (20).
Ecnu sxe ymciio mTaTMBOB B XOj€ HedyeTHoe, To cienyeT K (17)
CHadayia TPHOABUTHh Pa3HOCTH BBICOT HyJNeHd peek (14) ¢ Tem xe
3HAKOM, YTO M Ha TIOCIIETHEM IITATUBE, M TAKIKE B3SITh CPEIHEE.

Ilo OKOHYaHMHM HHMBENHMPOBAHUS IO JIMHUU MEXIY HCXOTHBIMH
ITyHKTaMHU ¥ B 3aMKHYTBIX XOJaX HOACYHUTHIBAIOT HEBSA3KY, KOTOpas
HE JI0JDKHA MpeBbIIaTh = 20 MM JL.B IIPOTUBHOM CJIy4ae XOJ IIe-
pelenbIBalOT B IPYroM HampaBieHHd. Ecim mocne mpoiokeHus
BTOPOr'0 X0za OKaxercs, 4To N,,— Nye, pacxoanTcs MeHblIe YeM Ha
+ 20 mm VL, a Hemsi3ka MEXAY HMCXOIHBIMHM ITyHKTAMHM OCTA€TCs
Gombire = 20 MM VL, T0 06 3TOM COOGMIAIOT PYKOBOANTEIO PaGoT i
HOJIy4aroT JAajlbHEeHIINe YKa3aHusl.

4.3. CBA3b HUBEJIMPHBIX JIMHNUM 1 OCOBEHHOCTU
HUBEJIMPOBAHU A YEPE3 BO/JIHBIE ITPEITATCTBUA 1
OBPATH

4.3.1. CB3b HUBEJIMPHBIX JIMHUI. TIPUBS3KA K
I'PYHTOBBIM, CTEHHBIM PEIIEPAM 11 MAPKAM

Kak ObUTO M3710KEHO BBIIIE, TPU COCTABICHUH MPOEKTA JTOJIKHBI
ObITh  TOAPOOHO  pa3paboOTaHBl  CBSA3M  MEXIYy  BHOBB
MIPOKJIAIBIBAEMBIMH ¥ CYIIECTBYIOIIMMH JIMHUSIMH HUBEJINPOBAHUSL.
Bce Haxopmsmiviecss BONM3M HUBETUPHBIX JIMHUH 3HAKU JIOJDKHBI
OBITh BKJIFOUYEHBI B XOJI.

OTO OTHOCHTCS KaK K pernepam, ONMHCaHWe KOTOPBIX UMEETCS Y
UCIIOJIHUTEIS], TaK M K TE€M, KOTOpbIe OyIyT 0OHapy>KEHbI BO BpeMs
HHUBEJIMPOBAHUSI.

Cesa3p HuBenupHbIXx juHuil III, IV kmaccoB um nuHMil Tex-
HUYECKOTO HHBEIIMPOBAHUS MEXIY COOOH M ¢ JMHUSIMH BBICIINX
KJIACCOB OCYIIECTBISIETCST BKJIIOYCHHEM B XOJI HE MEHEEe OJIHOTO,
HaJIe)kKHO OTIO3HAHHOTO TPYHTOBOT'O WJIM CTEHHOTO 3HAKa.
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Puc. 63. IIpuBsi3ka K HUBeJHPHBIM 3HAKAM.

IIpu nuBenupoBanuu nuauil 111 u IV knaccoB B X0abl JTOJIKHBI
OBITh BKJIFOUCHBI BCE IMYHKThI TPHAHTYJISIUU U MOJUTOHOMETPUH,
HAXOJISIIUECs HA PACCTOSTHUU JI0 3 KM OT MPOKJIaIbIBAEMON JTMHHH.

B ropHeIx ¥ TpyIHOAOCTYNHBIX pallOHaX HUBEJIUPHBIE JIUHUU
JIOJDKHBI ~ TIPOKJIABIBATECS  Tak, 4YTOOBl ObUia  obOecredeHa
BO3MOKHOCTh MOJTy4YEeHUs BBICOT u3 reoOMEeTPUUECKOTO
HUBEJMPOBAHUS HAaUOOIBIIET0 YHCIIa TYHKTOB.

Bce HuBenupHble  3HAaKM, TYHKTBl TPHUAHTYJSILUU U
TTOTUTOHOMETPHUH, KOTOpPBIE BKITIOYAIOTCSA B XOJ, TOJDKHBI OBITH
THIATEJILHO OIO3HAHbI, YCTAHOBJIIEHBI HX HOMEpa, Ha3BaHUA U
COOTBETCTBHE MX TE€M 3HAKaM, KOTOPHIC TOJDKHEI OBITh BKIIFOUCHBI B
XOJ1 COTJIACHO MPOEKTY.

B HuBenupHOM KypHalie 00s3aTEIBHO [CNIAIOT 3apUCOBKY
pAacToJOKEeHNs 3HAKa U 3alHCHIBAIOT PAacCTOSHUSA, U3MEPEHHBIE OT
3HAKa JI0 XOPOIIO OMO3HABAEMbIX Ha MECTHOCTHU MPEAMETOB.

dyHIaMEHTalIbHBIE penepbl B TUHUM HuUBeaupoanus III u IV
KJIACCOB HE BKJIIOYAIOTCS.

Bce rpyHTOBBIE UM CTEHHBIE pENepbl M MapKH, a TaKxKe
BPEMCHHBIC PETephl JOKHBI BKITFOUATHCS B HUBEIUPHBIA X0 (pHC.
63).

Bce BritouaemMple B NPOKIABIBAEMBIE  XOJbl  3HAKH
HUBEJUPYIOTCS COOTBETCTBEHHO KJjaccy 3TUX Xo0A0B. B ciyuae
MPUBS3KU 3HAKA BUCSYMM XOJOM HHUBEIUPOBAHUE BBHIMOJIHIIOT B
npsiMOM U 0OpaTHOM HampaBleHUsAX. Bucsunii Xon JODKEH OBITh
MPOJIOKEH M0 HaWKpaTdaillied Tpacce ¢ HaUMEHBIIUM YHCIOM
LITaTUBOB.



IIpu npuBsizke Kk TPYHTOBBIM perepaM peiiKy yCTaHaBIMBAIOT Ha
rogoBky pemnepa. Ilpu mnpuBs3ke K TpPyHTOBBIM M CKaJIbHBIM
penepaM, MyHKTaM TPUAHTYJIALUH U IIOJIUTOHOMETPUU MU
MECTHBIM MIPEIMEeTaM, IpPEeXJIe YeM Ha HHUX CTaBHTb pEHKY,
HEOOXOAMMO YOEIWThCS B TOM, YTO MECTO IIOCTAHOBKHM M IISITKA
pefiKku YUCTHIE, YTO pelika CBOOOIHO CTAHOBUTCS Ha 3HAK. TOJIEKO
TocJie 3TOT0 MOXKHO YCTaHaBIMBaTh peiky. [lo okoHuanwm paboT
10 TPHUBA3KE K TPYHTOBOMY DPENEPYy WM LEHTPY TPHAHTYISLUH U
MOJIMTOHOMETPUM  HAJl PENepoM JOJDKHA OBITh yCTaHOBJICHA
KPBIIIKA, 3HAK 3aChIaH 3eMJIeil U MOJHOCTBI0 BOCCTAHOBIIEHO €ro
HapyxkHOe odopmwienue. HapymenHoe oGopMIIEHHE MOXKET
SBJIATbCA NPUUMHON yTpaThl 3HAKOB U M3MEHEHHsI €ro MOJI0XKEHUS
MO BBICOTE BCIIEJCTBHE MOPO3HOTO Iy4eHHS M ACHCTBUS JPYTUX
(bakTopoB.

IIpu npuBsA3ke K CTEHHBIM pelepaM peHKy YCTaHaBIMBAIOT HA
BBICHIYIO TOYKY JHCKa WJIM Ha MOJIOYKY Y CTAapbIX THIIOB PETEPOB,
KOTOpBIE 3akjaneiBaiuch 10 1966 1. OtcdeTsl mo pelike Mpu
MPUBSA3KE K TPYHTOBBIM M CTCHHBIM peErepamM MpPOHU3BOAAT IO
OOBIYHON METOIHKE.

[Tpn npuBsI3Ke K CTEHHBIM MapKaM ITOJIBECHYIO PEHKY ITOJIBEIIH -
BaloT Ha WTH(T (puc. 64), KOTOPHI BCTaBISIOT B OTBEPCTHE MAPKH.
HItndT M oTBEpCTHE AOJIKHBI OBITH PaBHBIX ITUaMeTpoB. Ecim nua-
METp OTBEPCTHSI MapKH OoJibllle JuaMeTpa ITH T, TO MOKET BO3-
HUKHYTh OINMOKAa B TIPEBBIIICHUU BCJIEACTBHE CMEIICHUS HYyJII
peliku u ee HakioHa. [Ipu HepaBeHCTBE nuamMeTpoB Beero Ha 0,4 MM
MOTPEIIHOCTh MOXET JOCTUraTh | MM.

IIpu suBenuposanuu III, IV kimaccoB u TeXHUUECKOM HUBEIUPO-
BaHHH, KpoMe crioco0a MpUBSI3KK K CTEHHBIM MapKaM IPH TTOMOIIN
MIOJJBECHON PEMKH, MOTYT NPHMEHATHCS W JApyrue, MEHEe TOYHBIE
crocoObl. Ecny y MCTIONTHUTENST HET MOIBECHON pelKH MM HET BO3-
MOYKHOCTH yCTaHOBHTh pEHKy Ha CTEHHOM perepe CTpOoro
BEpTHKAJIbHO, TO Ha CTEHY BBIIIE WJIM HIKE 3HAKa, K KOTOPOMY
NPUBSA3BIBAIOTCS, INPOCKTUPYIOT W  MPOYEPKHBAIOT  OCTPHIM
KapaHJalllOM HJIM HOXOM ITOJIOKEHHE BCEX TpeX HHUTeH ceTku. Bo
BpeMs TPOCKTUPOBAaHMA Ha CTEHY KOHIIBl IIy3bIpbKa YpPOBHSA
HUBEJIHMPA JOJKHBI OBITH TOYHO COBMEIICHBI MM ITy3BIPEK YPOBHS
JOIDKEH HAaXOJOWThCSI TOYHO B HYIb-IlyHKTE. VI3MepsAOT mnpu
IOMOIIM METAJUIMYECKOH pyJeTKH C TOYHOCTBIO A0 1 MM
paccTosiHME OT LEHTpa OTBEPCTUS MapKH WM BEpXHEW TrpaHu



periepa 10 MPOEKIMA TpexX HUTeH Ha CTEHE U 3alUCBIBAIOT
HU3MEPEHHBIE PACCTOSHUS B KypHAJI BMECTO OTCUETOB 110 COOTBETCT-
ByloIeH peiike. JlanpbHeWIIMe BBIYUCICHUS MPOU3BOIST OOBIYHBIM
criocoOoM. Tak Kak Mpu 3TOM CIOC00€ MPUBS3KH HET BO3MOXHOCTH
MOTyYUTh OTCYETHI, MACHTUYHBIE OTCYETAM IO KPacHOM CTOpOHE
peyiKu, TO TPHUBA3KY OCYIISCTBIAIOT IBAXKIHl ITyTEM H3MEHEHUS
BBICOTHI TOPH30HTA WHCTPYMEHTa HE MEHee 4eM Ha 3 cM. MoXkHO
BBITMIOJTHATh TPHBS3KY K Mapke IPH TOMOIM METaJUIMIecKOi
pyietkd. JliIs 3TOrO COBMEIIAIOT HYJIh PYJICTKH C IICHTPOM
OTBEPCTUSI MapKd W MPOU3BOJAT IO PYJIETKE BCE HEOOXOIUMBIE
OTCUYETHI C TOYHOCTHIO 10 | MM, KOTOpBIE 3aMUCHIBAIOT B )KYpHAI, U
BBIMOJTHSIOT BBIYUCIICHHS 10 0ObIYHBIM (GopMynam. [IpuBsI3Ky 3THM
CrOCO0OM MPOU3BOJAT TAKKE TPHU JIBYX TOPU30HTAX MHCTPYMEHTA.
MOKHO BBITOJIHATH MPHUBSI3KY W JAPYTUMH CIIOCOOaMH, HO TOJBKO
TaKHMH, KOTOpbIe 00eCTeunBalOT TPEOYyEMYIO TOUHOCTb.
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Puc. 64. IIpuBsizka K CTEHHBIM MapKaM.
1 — orcuery 10 0/ABECHOIT pelike NPUIAETCs 3HAK ILIOC; 2 — OTCYETY 10 MOABECHON peiike MpHaaeTcst
3HAaK MHHYC.

IIpu mpuBsizke K MapKaMm CleQyeT YYUTHIBAaTb HEPABEHCTBO
BBICOT HYyJIel OOBIYHONH W TOABECHOW pEeK, IONy4aeMBIX IIPH
KOMIIApUPOBAHUU TIPH IMOMOINM KOHTPOJILHOW JIMHEHWKH. Ecmu
TIPHUBSI3Ka OCYIICCTBIIACTCS MTyTEM MPOCKIINHA CETKH HUTEH Ha CTCHY
WIH TP TOMOIIM METAIUIMYECKOH PYICTKH, TO YYUTHIBAIOT
HEPaBEHCTBO BBICOT TOJBKO OJTHON peiKu.

PaccTossHusT OT HUBenHpa MO PEeK MPH MPHUBS3KE MOTYT OBITh
YMEHBIICHBI JI0 5 M, HO B JIIOOOM CJlydae pacCTOSIHUS MEXy 3aIHen
U TIepeiHeil peiikaMu ¥ HUBEIUPOM JOJDKHBI ObITh paBHBIMH. JKemna-
TEJIHHO, YTOOBI TIPH MPUBSI3KE K 3HAKAM PACCTOSHUS OBIIN OobIe 5
M, TaK KaK IPH BU3HUPOBAHWM HA KOPOTKHE PACCTOSHUS MOTYT
TOSIBUTHCS TPYOBIEe ONTMOKH M TIPOCYETHI, BEI3BAHHBIC HEYI00CTBOM



OTCYMTBHIBAHUS 10 BUIMMBIM B TPYOy HHBEIHpA KPYIHBIM IIAIIKaM
WIH [ITPUXAM PEeK.

Ipu npuBsi3Ke K CTCHHBIM 3HAKaM, €CITH CPEIHSASA HUTh MIPOCKTH-
pyeTcs HIDbKe IIeHTpa 3HaKa, OTCUETY 10 perKe (PacCTOSHUIO, H3Me-
PEeHHOMY TIpH TIOMOIIM PYJIETKH) TPHAAIOT 3HAK MHHYC, a €CIH
BEIIIIE, TO 3HAK IUTIOC. ECIM mpy mpuBs3ke K MapkaM IPH TTOMOIIH
TIOJIBECHON PEMKH HUCIOJIb3YIOT HUBEIHPHI C TUIOCKOMAPAIeIbHON
IUTACTUHKOM, TO OTCUETHI 1Mo OapabaHy BcerJa MMEIOT 3HaK ILTIOC,
HE3aBHUCHMO OT TOTO, KyJa NPOEKTHUPYETCS CPEIHSS HUTH: BBIIIC
W HUXKE MAapKu.

Bo u3bexanue mOBTOPHBIX W3MepeHuil (Opaka), JOBOJIBHO YacTO
BO3HUKAIOIIUX H3-32 OMIMOOK WM HEOPEKHOCTH HCIIOIHUTEINS,
paboTsl MO NPUBSA3KE HUBEIUPHBIX XOAOB K 3HaKaMm (pemepam,
MapkaM) cJefyeT BBIIOJHATH 0CO00 TIIATEIBHO U CTPOTO
cobutonaTh Bce TpedoBanust IHCTpyKIMK.

4.3.2. TIEPEJJAYA BBICOT YEPE3 BO/IHBIE
MPEITATCTBUA U OBPATU

ITpu Bemmonuenuu Husenuposanus I u IV kiaccoB Mmoxer Bo3-
HUKHYTh HEOOXOAMMOCTH TIepefaud BBICOT 4Yepe3 BOJIHBIE
MPENATCTBUSA, TITyOOKHE OBPArk U YIIETbsI.

Ha To4HOCTH mepeaayy BBICOT 4epe3 IPEIsITCTBUS B OCHOBHOM
OKAa3bIBAIOT BIUSHHUE TPH BUJA MOTPEIIHOCTEN.

a. llorpemHocTs B3rIsAAa. BenwmumHa 5TOW MOrpEHNIHOCTH
3aBUCHT OT crioco0a HUBEJUPOBAHUS, OT IPUMEHIEMOTO HUBEINpa
¥ OT MIMPHHBI NPENmATCTBHA. [orpemHoCT MOXKHO BBIYHCIUTH IO
(hopmyre, npuBeeHHON B 1. 4. 1.

Ecnu npu nepenade BelcoT Ha nuHUM HUBesauposanus 111 knacca
MpEIoNaraloT HCIONb30BaTh HUBenHp Thma H3 ¢ yBenmmdeHuem
3putenbHoi TpyOsl I'=30%, ypoBHeM ¢ ueHoi nenenus T = 20" na 2
MM U K*=30, TO MOTpenrHocTs B3IJsAa MPU MIMPUHE MPETSTCTBHS
200 m Oynmer paBHa *1,6 MM; mpu mupune npenarcTBus 400 m
MOTPEIIHOCTh CTAHOBHUTCA paBHOM 13,2 MM. [loatomy MHCTpyKIMS
YKa3bIBa€T, YTO MPHU MEpeJaue BHICOT Yepe3 NMPEMATCTBHUS MHPUHOM
6osiee 400 M Ha yuHMAX HUBenmposanus 111 n IV kmaccos cnemyer
NPUMEHSATh HHCTPYMEHTBI M METOHbl, MNPEIyCMOTPEHHBIE s
HuBenupoBanus Il xmacca. OTMeTuMm, UTO MPENATCTBHSA HIMPHUHOMN
6osee 400 M Ha nuHMsAX HUBenuposanus Il u IV kiaccos OymyT



BCTPEYAThCS PEIKO, U UX MO0 BO3MOXKHOCTH CieayeT u3bderatsb. [Jaxe
Ha JmHUsAX HuBenupoBanus | w1l kiaccoB, KoTOphie
MPOKJIAIBIBAIOTCS BO BCEX paliOHAX HAIICH CTPaHbI, MPEMSATCTBHI
mmpuHoi 6omee 500 M cocraBisror Bcero 27%. IloaTomy 3mechk
OyayT MOAPOOHO PAacCMOTPEHBI TONBKO T€ CHOCOOBI, KOTOpHIE
MPUMEHSIOTCS TIPU TIepeade BBICOT Yepe3 MPETSTCTBHUS IMIMPHHOM
110 400 M.

* K — k03¢ QUIHEHT, 3aBUCAIINN OT CII0CO0a BUSHPOBAHUS.

6. [TorpemHOCTh MPEBbIICHNUS, BBI3BAHHASL YIIIOM | HUBEIUpPA U
€ro M3MEHEHMSMH 32 BpeMs MEXJy HaOMIOJEHUSIMH Ha pPa3HBIX
Oeperax mpensaTcTBusl. [lpu paBeHCTBE pPACCTOSIHUM — MEXIy
HHUBEJIUPOM U pelKaMH 3Ta MOTPEUIHOCTh UCKIrouaercd. Ecmu xe
yroyt i U3MEHHJICS 3a BpeMs, MEXIy OKOHYaHHEM HaOIIOJCHHH Ha
oHOM Oepery M Ha4ajgoMm HaOJIIOZEHUH Ha JPYroM, a pacCTOsHHE
MEX1y HHUBEJUPOM W PelKamMH HE paBHBI, TO MpPEBBIIICHHE OyleT
CONIepXKaTh TMOTPEUIHOCTh, BIHMSAHHE KOTOPOW MOKHO OIICHUTD
BEJIMYMHON

_Aial

8; = 2—P, ’ (4. 13)
rame Al —u3MeHeHMe yIia | 3a BpeMs MeXIy HaONIOIeHUSAMH Ha
pasubix Oeperax, A 1=l —lsux — HEPaBEHCTBO paccTOsIHU

MEXIy HHUBEJIUPOM M  pelikamMM TpH  HaONIOJCHHUAX C
MPOTHUBOIIOIOKHOTO Oepera.

VYron i y COBpPEeMEHHBIX HHBEIHPOB MPH H3MCHCHHH
temneparypsl Ha 1°C m3mensercs B cpegneMm Ha 0,5—1,5". Ilpu
OOBIYHBIX TIOTOJTHBIX YCTIOBHSIX JIETOM 3a | 4 TeMmeparypa Bo3Iyxa
MoOKeT m3MeHHuThesl Ha 2—4° C. Takum o6paszom, 3a BpeMs: MEXIy
HaOJIIONeHUsIMH Ha pasHbIX Oeperax, T. €. 3a 30 MuH, yroa i
HUBENIHpa MOXET w3MeHuTbcss Ha 1,0—1,5", duro BEI3BIBaeT
MOTPEIIHOCTE B CPEIHEM IIPEBBIICHUHM NPH Iiepeade BBHICOT Ha
paccrosinue 400 M, paBHYIO

b =120 — 4 15w, (4.14)

Ecnu ke usMeHeHus yria i OyayT GOJbIlEe, TO COOTBETCTBEHHO
BEIMYMHA  TIOTpemHOCTH  Oynmer  Oombmie.  Pexomenayertcs
BBINIOJIHATH TIE€PEAady BBICOT IPH OOJAYHOM M MacMypHOH morofe,
KOT/la M3MEHEHUsI TeMIIepaTyphl BO3[AyXa HauMeHbIne. Bo Bpems
WU3MEpEeHHI clieayeT 0COOCHHO TIIATENBHO o0eperaTh HHUBEIUP OT
BO3JIEUCTBUIl COTHEUHBIX JTy4ei.



B. Bimsinne pedpakumu. MHCTpYKIUS peKOMEH/IYET BBINOJIHSITE
repesiady BBICOT Yepe3 BOJIHOE MPEersTCTBUE MHUpHHON Oosiee 200 M
py 00JIaYHON M IaCMYpPHOU IIOrO/ie, @ B COJIHEUHbIE JIHM HAYMHATh
paboty He paHee 4yeM dYepe3 3 U TOCIIE BOCXOJa M 3aKaHUYMBAThH
HabmoxeHns 3a 3 9 70 3axonma conHIa. HaOmronmeHws criemyeT
MIPOBOANTG  OJHOBPEMEHHO JIByMsl HAONIOAATENsIMM, JABYMS
WHCTPYMEHTAMH C IPOTHBOIIOJIOKHBIX OEpPETOB.

B 3aBucHMOCTH OT IIMPUHBI MPENSTCTBHS MEPEAady BHICOT Ha
muHusaX HuBenupoBaHus III m IV kiaccoB BBINOJHSIOT PasHBIMU
criocobamu. HeszaBucumo ot crocoba mepenaydl BBICOT CIEAYET
CTPEMUTBCS K TOMY, 4YTOOBI IIMPHHA TIPENSATCTBUS  OblLIa
MUHHMMAJbHOM, HCHONB3ys JUId O3TOro Hauboiee Y3KHE MecTa,
OCTpOBa, MU M TaKoe BpeMs roja, KOrAa ypOBEHb BOJABI B PEKe
MUHMMaNbHBIA. [Ipy nepenadax BBICOT Yepe3 BOJHBIE MPEMSATCTBHS
BU3UPHBIN JIyd HE JOJDKEH MPOXOAUTH HAJl 3apPOCIISIMHU, OCTPOBAMU U
MensiMu.  HuBenmpoBaHWE CleyeT BBINMOJIHATH TOJIBKO B TakHe
MepUOABI JHS, KOT/Ia YCJIOBHS Al HAOMIONCHMH OJarompusTHEL.
Ecmm mmpura BogHOTO mpensarcTBus Ooipmie 150 M, To Ha 0Oomx
Oeperax BOAHOTO MPEISITCTBHA HEOOXOANMO 3aI0KHUTh II0 OJHOMY
MIOCTOSTHHOMY 3HaKy. [IpeBBIICHHS MEX Ty STHMH 3HAKAMH JIOJIKHBI
ObITEH He Ooxee 0,5 M.

[ToaroroButenbHble padoThl. /lo Hawanma paboT mo mnepenaue
BBICOT JH00BIM criocoOoM BBITTOJIHSIOT JeTaIbHYIO
PEKOTHOCIIMPOBKY MECTHOCTH. BrIOMpaioT MecTa AN yCTaHOBKU
HUBenupa U peek. IIpm 3ToM crensT, yToOBI TPYHT B MecTax
YCTAaHOBKM HHBEIHMPa M peek ObUI JOCTATOYHO TBEPIbIM,
paccTosHUSA MEXAY HHUBEIUPOM WM pelKkaMH HauMEHbBIINE, Ha ITyTH
JTyda OTCYTCTBOBAJIM 3apOCii M Medu. bepera B palioHe mepenayu
BBEICOT B  TONOTpaUYECKOM  OTHOLICHHUH  JOJDKHBI  OBITH
0JTHOOOpa3HbIMHU.

B cnydae HeoOXOAMMOCTH 3aKJa/lbIBAIOTCS HEAOCTAIOIINE Bpe-
MEHHBIC M IIOCTOSHHBIE TPYHTOBBIE perepsl. BBICOTHI perepos,
3aJI0’KEHHBIX Ha pasHBIX Oeperax, He JOJDKHBI OTJIMYATHCS APYT OT
npyra Oonee yem Ha 0,5 M. [Ing mpuOIMKEHHOTO OTPEaSICHHS
BBICOT HCIIONIB3YIOT TOPU30HT BOJBI B peke. B kauecTBe BpeMeHHBIX
penepoB MOTYT HCIIONIb30BaThCS AEPEBSHHBIC KOIbS AJIHMHOW OKOJIO
1 M u Tommuuoi 10—15 cM. Konbst 10IDKHEL OBITH 3a0UTHI 32 2—3
JHA 10 Hadasa padoT 1o nepeaade BHICOT. B HE0OXOAUMBIX CIIydasx
0] HO’KKM HHBEJIMpa 3a0uBaroT Koibs. 3a 1—2 1mHS 10 mepenadu



BBICOT M3rOTaBIMBAIOT BCE HEOOXOAMMOE  JIOTIOJHHUTEIHHOE
000pyI0BaHMe: OTTSIKKH JUIA PEeK, MPHUCIOCOOICHUS ISl 3alUThI
HUBENUpPa OT BO3JEHCTBUI COJMHEYHBIX Jydyed W T. .
[ToxroTaBnuBalOT HUBEIHP U peiiku K padoTe. 3a AEHD 10 Iepenadn
BBICOT OIPEENISIOT YrOJ | HUBENUpPA W B HEOOXOIMMBIX CIydasx
HCIPABIAIOT €ro. Yroi i JoiukeH ObiTh paBeH 2—3”, T. €. X He
JIOJDKEH TMpeBbImaTh 1—2 MM Ha 75 M. Bo Bpems mepenadn BBICOT
HUBENHP HE IOCTHPYIOT, HO KaXIBIH IEHb ONPENCIIOT Yroi i.
Brmomasror  Bce  Tpebyemple  MHCTpykmued — moBepkH U
UCCIIeIOBaHUSA HHBENUpa M peek. B Hauase MONEBOro ce30Ha
UCCIeAYIOT X01 (okycupyoomei muH3bl. Xoa (okycupyromiei
JUH3Bl Y HUBENIHpa, NpeIHa3sHAYCHHOTO JUIl MepeAadd BBICOT,
JIOJDKEH OBITH XOPOIIMM, B MPOTUBHOM Cily4ae HHUBEIUD CJIEIyeT
3aMEHUTb.

JleranbHO 3HAKOMSIT U Pa3bsICHSIOT 00S3aHHOCTH WieHaM Opura-
nel. Ocoboe BHMMaHHE OOpamalT Ha TeX paOOTHHKOB, KOTOPHIE
OyAyT HaXOIUTHCS Ha APYroM Oepery W MPOU3BOIHUTH OTCUETHI IIPH
MOMOIIM WHIeKca 1o peiike. Ecim Opuraga mo dToro He
MPOU3BOMIA PAa0OT TI0 Tepeaade BBICOT, TO BBITIOTHSIOT ONBITHYIO
mepenady depe3 mnpemnstcTtBHe. Oco0oe BHHMaHHE TIPH ITOM
oOpamaroT Ha CcOONIO[ICHWE TIPaBHJI MO TEXHHUKE OE30MacHOCTH
YjieHaMH OpuWrajibl, Ha CBA3b MEXKAY WIEHaMH Opurajpl,
HAXOJAIIMMUCS Ha Pa3HBIX CTOPOHAX MPemsATCTBUs. [Ipu mupuHe
npenstctBuii 70 200 M Ha nuauax 11 u IV k1accoB nepenady BbICOT
BBITIOJTHSIOT OJTHUM M3 JIBYX CIIOCOOOB.

Ha pekax ¢ momorumu Oeperamu HUBEIHP M PEHKH yCTaHABIIH-
BalOT BONH3H ype3a BoIbI (puc. 65), mpuueM MocieTHIe Ha PaBHBIX
paccTosHHAX OT HuBenupa. Jlydwm BU3HpPOBAHWSA HA 3aTHION U
TIEPETHIOI0 PEWKH TOJKHBI TMPOXOIUTh B OJWHAKOBEIX YCIIOBHSX,
HaATIpUMep HaJl BOJHOW MOBEPXHOCTHIO, MPH Mepeadyax BEICOT Yepes
OBparu — HaJl MOBEPXHOCTHIO 3eMITH. B 3TOM citydae BIusHHE yria
i HUBenMpa W pedpakiMyd Ha H3MEPEHHOE IPEBBIIICHHE OyaeT
MUHUMAJIbHBIM.

IIpu nmepenadax BBICOT 3TUM CHOCOOOM Ha TMHHUAX HUBEIHPOBa-
Hus Il u IV xnaccoB HaOmIOJeHWs] HAa CTAHIMM BBHITIOTHSIOT TIO
0OBIYHOM MporpamMme, HO IByMs ipueMamu (Tadi. 19).
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Puc. 65.

Ilepenaua BBICOT uepe3 BOJAHBIE MPEMATCTBUA IIMpUHOH 150—
200 M repBBIM CcI1I0cOO0M.

3THM c11IocoOOM MOXKHO TIepejaBaTh BHICOTHI YePe3 MPEISITCTBHS
no 400 M, ecnu Ha cepeliHE PEKUM UMEIOTCS OCTPOBA WM MeEJIH,
MO3BOJISIIONIME YCTAHOBUTh Ha HUX HUBEJIHD WIN PEiKy Tak, YTOOBI
paccTosiHUS MEXAy HHMH ObIM paBHBIMH. B 3TOoM cirydae
BU3UPHBIC JTy4H, UAYIIHE KaK Ha MEPBYIO, TAK M Ha BTOPYIO PEHKH,
OyIyT HaXOANTHCS B OIMHAKOBBIX YCJIOBHSAX. [Ipn

9TOM TaKXKe JOJDKHO COONIONATHCS paBeHCTBO paccTostHui P\V=
= WP, (puc. 66) mm P,1; = U;P,, P,U,=U,P; (puc. 67). Ilpn
OCYIIECTBIICHHU TIEPEAadYH BBICOT TI0 CXEMe, MOKa3aHHOI Ha pHcC.
67, OTHOBPEMEHHO TIEePEBO3AT C OJHOrO Oepera Ha APYroif HUBEIUD
U OIHY U3 peexK.

Tabauua 19
Xogor 1o 24 oktsi6ps 1969 r.; Havaio 8 4 10 muH,
KoHell 8 4 25 MUH

VYcnoBust paboThl: TPYHT TBep bl M300pakeHue CriokoitHoe; 0071a4HOCTb CIUIOIIHAS
HarmpasnieHue u cuia BeTpa caalblit

OtcueTs! IO
JIaIbHOMEPHBIM HUTSIM Ortcuetsl o0 Guccexropy Huteit (1/2 M)
(12 nivm)
3/ut w/d OCHOBHasl IIKaja JIOHOJIH. LIKaia
P b P b
| 2 3 4 5 6 7 8 9 10
16 | pexka 1000 4060 3 20,2 76 79,5 20
1-2 | Cyp-| 3050 | Cpennss 80 25
X00 HHTH Cp 20,2 72 79,5 30
5087 76 25
2050 2054
—30,60 | —4/10
] 50,9 05 110,1 50
00 40
10 60
Cp 50,9 05 110,1 50
3—I —30,7 +71 —30,6 —25 | —4
u —30,629 —30,625
Uep —30,627




Ecnu xe peka TeyeT B OTBECHBIX Oeperax WiH mepeaadyy BBICOT
MPOU3BOJAT 4Yepe3 TIJIyOOKHWE OBpard M YIIEiAbs W IMPH STOM HE
ynaeTcss  JOOUTBCS MPOXOXKICHUS  JIy4ed  BU3UPOBAHHS B
OJIMHAKOBBIX YCIIOBUSIX, TO W3MEPEHHOE IpeBbIllieHHE Oyaer
OIMMOOYHO M3-3a BIUSHUS PePPaKIIHH.

A
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Puc. 66 Ilepenaua BbIcOT yepe3 Puc. 67. Ilepenaua BbicoT Yepe3
BO/IHOE NMPENSATCTBHE NPH HAJTHIHHI BO/IHOE NMPENSITCTBHE NPH HAJTHYHH
0CTPOBOB M MeJIeii. OCTPOBOB U MeJIeii.

B oromM ciiydae HaONIONSHWsS CIEIyeT BBINOJHATE BTOPBIM
criocoboMm ¢ obomx Oeperos (puc. 68). [Ipn mepenave BBHICOT OIUH
JTy4d OyIeT WATH HajJ PeKOH WM BBICOKO HaJ 3eMJICH, a BTOPOH —
HaJ Oeperom, psiioM C IMOBEPXHOCTHIO 3eMid. IlorpeniHocts u3-3a
pebpakinuu Ipu HAOMIOACHHUIX ¢ OJHOTO Oepera OyIeT MpOsBIATHCS
C OJIHUM 3HAKOM, IPU HAOIIOAECHHUAX C JPYroro—c IMPOTHBOIIO-
J0XHbIM 3HaKOM. CpeiHee ke MpEeBbIIICHHE OyaeT CBOOOMHO OT
BIIASTHUS pedpaxumnm. [TpeBbleHws, U3MEpEHHbBIE c
MPOTHBOIOJIOKHEIX CTOPOH TPEISATCTBUS, MOTYT pasjIMuaThCs
Mexy coboit Ha 10—15 MM nipu mmpuae npenstcTBust 200 M.
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Puc. 68. Ilepenaya BbICOT Yepe3 BOAHOE NpensATCTBUE IHPUHOI 150—200 m
BTOPBIM CIIOCOOOM.

[Ipu nCHONB30BaHUM NEPEBAHHBIX peeK MOPSIOK HaOII0IeHUH
Ha cTaHIMu 00bIIHbIN. OOpas3el 3amucH B )KypHam aaH B Tabi. 20. B
00paTHOM XOJ€ HUBEIHMPOBAHHE Yepe3 MPEISTCTBHUEC BBITOIHSIIOT
00s13aTeNIbHO B JPYTYIO TIOJIOBUHY JHSL.

[Ipu nepenaye BoicoT yepe3 npensrcTeus mmpunoid 200—400 m
HaOJII0JCHNUS BBINOJHSIOT CIIOCOOOM TO/IBM)KHON MapKH.



HuBenupoBanue, Kak NpaBHIIO, BBHINOJHIETCS OJHOBPEMEHHO
JIBYyMs. OpuragaMu C TPOTHBOIOJOXHBIX OeperoB (puc. 69) c
HCIIONIb30BAaHMEM JIBYX HHBEJIHMPOB M JIByX KOMIUIEKTOB pEeK.
[IpeBbllIeHNE MEXAy penepamy, HAXOMAMUMHCA Ha PAa3HBIX
Oeperax, OMPeNeNsIOT cpa3y I IPSMOTO M 0OPaTHOTO XOZOB.

[lepenady BeICOT Yepe3 peku MUpHHOH 6osee 150 M mpomusBoasT
00s13aTeNIbHO B MPUCYTCTBUM HadaslbHWKA mapTuu. [Ipm mepenade
BBICOT 4yepe3 mpensaTcTBus mupuHoi 6oee 200 M Ha muHUX 111
IV xiraccoB HE0OX0MMa paIoCBsI3b MEXAY Oeperamu.

Ilepenauy BbIcOT uepe3 mpenarcTBus mupuHoit 200—400 M
HHUBEJIMpaMH 0e3 IUIOCKONapauleNbHbIX IUIACTHHOK Ha JIMHUAX
HuBenuposanus 11 u IV ki1accoB BBINONHAIOT IPY NOMOUIY LIIUTKOB
C nAByMs OenbIMM IITPUXaMU CIIOCOOOM IOJBMXKHOM MapKH.
Hlupuna OenbIx TPUXOB J0JDKHA ObITH paBHa 0,065 MM, rie s —
HIMPUHA TPETSTCTBUS B METPAX.

Puc. 69. Ilepenaua 4epes
NpensiTcTBUsA WIHPHHOK Gosee 200 m.

. Hoemoswnsid pencs
©Q oevenmsiic peney
© Hwemgymenm

Tabuauna 20
Hata: 13.09. 1971 r. Iloroza sicHo, cnaGblii BeTep
Havano 89 35 mun Konenr 10 9 15 Mun

Ne JansromepHbie [ OTCUeThl 1O peiike
cral- | Ne mukeroB | paccrostHus 1o | 3amusis |mepenuss|[Ipesenme-|  Cpennee
Jivaivs 3a/HeH 1 HHE, MM |mpeBsInieHue,
THiepeHei peek MM
I'pyHT. Ipaseiii 900 660 525
2la | pem. 2473 Geper 1560 1428 +132 +132,5




I'pyHT. 905| 6247 6214 +33
pem. 2495 4687 4786
216 1597 1470 + 127 +129,0
6286 6255 +31
4689 4785 cp.+130,8
JleBbrit 1111 980
892 2003 1880 +123 +121.0
21e Oeper 6688 6669 +19
900( 4685 4789
21a 1875 1754 +121 +122,0
6562 6539 +23
4687 4785 1 cp. +121,5
IIpeBrienne Mexmy TPYHT, pem. 2473 u rpyHT, pem. 2495 paBHo +126 MM
Taoauma 21

Oopa3sel 3anucy HA0I0/1eHU M BbIYMCIEHUIi IPEeBbILIEHHS] MeKI1Y I'PYHT.
pen. 2022 u 2472 npu nuBesiupoBanuu |11 u IV kiaccoB yepe3s npensirctBue
mupuHoi 385 M
Habmronarens: I[erpos Hauano: 10 1 10 mun Koner: 10 4 32 Mmun
W3o0paxxenue: crabokonedmoweecs
Hata: 6.07. 1972 1. t 403y =+20,2° t 05, = +20,5°  Hcno, crabouii gemep.

Husenup: H3 Ne 12357 Petiku P, u P; ycTaHOBIIEHBI HAa KOJIBSIX
VYrom: i =+3",0 Peiixku P, m P4 — Ha TpyHTOBBEIX
penepax
IIpumeuanue. PasHOCTb BBICOT HyleH
Pz " P3 = 4687
P 11 P4 = 4787

. en‘.2¢72
f..ﬂy ~ 0”2 g ,’!"m ! Pacnosio:kenue penepoB U peex U

)
"/‘./\,a HaNpaBJIeHne NPAMOTo X0
S 4 OrcueTsl Mo OIHKHIM pefikam

[

Y, i B®,,= 2012 B®,, = 6700
Y 4 — @) —
\ S BY, = 2292 B¥,, = 7080
B®, B, ;=280 B, —B®, =380
oL &J}lﬂ-f"' 2 Pe3ysibTaThl KOMIIAPHPOBAHUSI
wmp,,,,mz IUTKOB
Iyroxk 1 Iurok 2
Cy 75,4 Mm 75,0 Mmm
C 2249 Mm 225,2 MM

Bo BrOopoMm mosymnpueme U3 0Tc4eToB N0 OnmxHUM peiikam Pi u P, Ha npyrom
Oepery peku uMeeM
BWyp — By, = +315 E®,, — B, = +418



OTcyeTsl 10 JaILHUM peiikam

Peiika P Penka P,
YepHasi CTOpOHa | KpacHasi CTOpOHa | YepHasi CTOPOHA | KpacHasi CTOpOHa
INTPUX Nel Ne2 Nel Ne2 Ne 1 Ne 2 Ne 1 Ne 2
1527 1682 6165 6018 1210 1360 5745 5601
32 80 62 22 14 62 40 5599
24 78 68 16 09 58 50 5603
30 83 64 17 12 64 44 02
a 1528 1681 61G5 6018 1211 1361 5745 5601
c —75 | —225 | +75 | +225 | —75 | —225 +75 +225
A 1453 1456 6240 6243 1136 1136 5820 5826
AD 1454 6242 1136 5823
B 2292 7080 2012 0700
—838 —838 AP, B®,=876 AP, B =877
B®,—B®,=—280 A®) —B®, =380
BW,—5®,=+318 5(1&:*5(2)“::”18
—838 —839
hep=—838 MM

HaOmoneHnst B 3TOM cilydae BBINONHSAIOTCS B TAKOW 1OCIE0Ba-
TenbHOCTH. [Ipon3BOAAT OTCUETH OOBIYHBIM 00pa30M IO YEPHOH U
KpacHO# cropoHaMm OMmKHUX peek Py m P, YcranapnmBaroT mmrox
Ha JanbHEH peiike P; Takmm o0Opazom, 9ToObI cepenunHa Oemoro
ITPUXa HaxXoAWiach BOJNM3M CpEeJHEH HHUTH CETKH, a KOHIBI
ITy3bIpbKa OMIMHIPUYIECKOTO YPOBHS JOJDKHBI OBITH B 3TO BpeMs
COBMEIICHBI.

I[lo xomanme HaOmOJaTesns, MepelaBaeMoOil MO  paauo,
MOMOIIIHUK, HaXOJSIIMICS y JajdbHEd pelkH, MeJICHHO
HepeMeIaeT MUTOK J0 TeX MOop, MOKa CPeIHSIs HUTh HE OKaKeTcs
TOYHO Ha CepeliHe MepBOro Oeloro mTpuxa HMTKa. B 3TO Bpems
0 KOMaHJe HabOrofarTeNs MOMOIIHUK IPOU3BOAUT OTCUET IIO
YEepHOH CTOpOHE pelKH 8, IpH MOMOIIM HHIEKCA ¢ TOYHOCTHIO |
MM. Takux COBMEIIEHMI Ha Ka)AbIH IITPHX LIUTKA M OTCYCTOB IO
pelike nenaroT 4YeThlpe M MOdYy4aroT CpedHHe 3HadeHus a'y u a''s.
IToBopauuBaroT WUTOK U pelky Ha 180° U MPOU3BOAAT OTCUETHI A’y
U a" IO KpacHOU CTOPOHE PEMKH 10 IIEPBOMY U BTOPOMY LITPUXAM.

[onHbIe OTCYETHI O YEPHOH U KPACHOH CTOPOHAM pPEEK PaBHBI

AV =3+, (4.15)
rae | — HOMep peWkH, C — PacCTOSHHUE OT CePEeIHUHBI IITPHUXa JI0
uHnekca. [lepen ¢ cTaBiAT 3HAK IUTIOC, €CIM MHJIEKC MIUTKA IPH
OTCUETE HaXOAWICS BHU3Y, I MHHYC, €CIH—BBEPXY.

3areM Takue ke HaOIIOJACHHS TIOBTOPSIOT Ha peliky P,. B omHo#
MOJIOBUHE  BU3HMPOBAaHUS  IIUTOK TEPEMELIAIOT  BpallleHUEM
MUKPOMETPEHHOTO BUHTA IO XOAY YacOBOM CTPENIKH, B Ipyroil —



npotuB xonxa. OIHOBpEMEHHO ¢ Jpyroro Oepera JIOJKHEI
BBINIOJIHATRCS ~ HaOMoJeHus  npyruM  HaOmronmatenem.  [locme
OKOHYaHHWs HAOJIOJCHUN Ha OIHOM Oepery HaOMOmaTenu c
HUBEJIMPAMHU Tepee3XaroT Ha Apyrod Oeper. Pa3priB Bo BpeMeHH
MEXIy KOHIIOM HaOJIONeHM Ha OJHOM Oepery W HadalioM
HaOJNIOIEHNH ¢ Apyroro Oepera IOJDKEH OBITh MUHWUMAJILHBIM, HE
oonee 30 wmumH. Ha HaOmromeHWs BCETO TMpHEMa JOJHKHO
3arpauuBartbes okono 60—80 muH. Ha npyrom Oepery HaOmoaeHNs
HAYMHAIOTCSI C OTCYETOB IO NabHUM pelKaM M 3aKaHIMBAIOTCS Ha
ommwkaux. O0Opasen HAONFOICHHUI U BBIYHUCICHUH MPEBBINICHUN TaH
B Tabm. 21.

JlomycTUMBIE PACXOXKICHUS MEXKIY 3HAYCHUSMH IPEBBIIICHHIHA,
MOJIyYEHHBIMH B MOJIyIIPHUEME TI0 Pa3HBIM CTBOPAM, U PACXOXKACHUS
3HAYCHUN TMPEBBINICHUH, MOJIYYCHHBIX Pa3HBIMH HAOIIOAATENSIMH,
He JOJKHBI mpeBbimaTth 10 MM. Ecnu okaxkercs, 4yTo MOJTy4YeHHbIE
TIPEBHIICHHUS PA3INYaloTCs OOINBIIe, TO HEOOXOAWMO BBIIOIHUTH
elie OAWH CABOCHHBIM TIONYIpHEM M M3 BCEX IONyYeHHBIX
pe3yIBTaToB, 32 UCKITFOUCHUEM TPYOBIX, B3ATH CpEIHEE.

B uckmounTenpHBIX cioydasx Ha JUHUSAX HuBenupoBanus III u
IV kmaccoB, a Takke JIHHHAX TEXHHYECKOTO HHUBEIHPOBAHUS
repeada BEICOT Yepe3 BOJHBIC MPETIITCTBHIS MOKET IMIPOU3BOAUTHCS
no npay. llepen HawgamoM HMBEIMPOBAaHUS BBIOMPAIOT Tpaccy H
OUHIIAIOT €€ OT CHera.

IIpn wHabmogeHUSAX HaA CTAaHIMHM JOJDKHBI COOMIOJAThCS BCe
JIOTYCKH, YCTaHOBIEHHbIE WHCTpyKIMeH s HHUBEIUPOBAHUS
COOTBETCTBYIOIIETO Kiacca. HuBenmupoBaHUE MO JIbY BHITIOTHSIOT
M0 JCpPEBSHHBIM OaliMakaM WM 10 JCPEBSHHBIM KOJBSM,
BMOpPOXKECHHBIM B JieHd. JlepeBsSHHBIC KOJbS JOJDKHBI OBITH ITHHOM
20—30 cm u muamerpoMm 8—10 cm. B ux Topusr BOMBaroT reo3nu. B
MECTax MOCTAHOBKU HUBENHpA IS KaKJOW HOXKKU INTATHUBA MU
BMOPaXXUBAIOT KOJbs AAUHOU 10—15 cM u Tommuuoit 8—10 cwm,
YJTH UCTIONB3YIOT IITATHUBEI C ACPCBIHHBIMH yIUTHHUATEIIIMHI HOMKEK.

ITocnenoBarensHOCTh HAOMIOJEHUM HA CTAaHIMM Ta K€, YTO M
mpu  OOBIYHOM HHBENWpOBaHWHU. llepedady BBICOT TIO JIbAY
BBIMOJIHSAIOT JB&KIBl B IPAMOM M JBaXAbl B OOpaTHOM
HampaBneHUsX. [lpw Hammuum fAByX Opurax HUBEIHPOBaHHE
BBINIOJIHSAIOT ~HABCTpedy JApYyr Ipyry. PacxokaeHus MexIy
CpPEeIHUMU 3HAYCHUSIMH TPEBBINICHUHA JOIMycKalTcs He Oomee £10
MM VL npu HuBenupoBaHuu III kmacca m £20 mMm VL — npu



HuBenupoBanuu [V ximacca, rme L — paccrosHue B KM MEKIY
perniepamu, HaXOSIIUMUCS Ha Pa3HBIX Oeperax.

HugenupoBanue 1o jabAy IpOU3BOJAT B NEPUOAbI HAMMEHbBIIUX
CyTOUYHBIX KojeOaumid nbaa. Ilpm BeIOOpe BpeMeHH CYTOK IS
MIPOU3BOJICTBA PaOOT PYKOBOJCTBYIOTCS TaHHBIMH HAONIOJCHUN 3a
CYTOYHBIMH KOJICOAHUSIMH ITOBEPXHOCTH JbJa, IOJyYCHHBIMH Ha
OymkaiIImx TUAPOMETEOPOIOTHUECKHUX CTaHIIMSIX. Tlpu
HUBEJIIMPOBAaHUM dYepe3 BOJOEMBI, TJe HaOIIOJaloTCs pe3Kue
W3MEHEHHS TOJIOKCHHSI TOBEPXHOCTH Nbaa Oomee 10 MM B dac,
OJTHOBPEMEHHO C HHUBEJIMPOBAHHEM IMPOU3BOMIIT HAOIIOMCHUS 32
MOBEPXHOCTHIO JIbJd W BBOJSIT TONMPaBKH B HW3MEpPEHHbIE
MIPEBBIICHUs] 32 9TU JIBWXKEHUS. B 3TOoM ciyyae uepes kaxapie 10
MUH T[PH [OMOINM HHBEIHPA, CTOSIIErO Ha Oepery, MPOU3BOIAT
OTCUETHl 10 peiKe, NPUKPEIICHHOM K BMOPOXECHHOMY B JIE[
cTonby, orcrosmiemy ot Oepera Ha 50—60 M. Ilpumep 3amucu
OTCYETOB TI0 pelike W BBEICHWS IOTPABKH B MPEBHIIICHHWE IaH B
Tabm. 22.

Tabnmma 22 O6pas3er] 3anucu HaOIIIOJCHAN 3a TBUKCHHUEM JIbIa

Bpems Otcuer Bpems Otcuer Bpems Ortcuer no
o no YCpHOH
YCpHOH YCpHOH CTOpPOHE
CTOpOHE CTOpOHE peiiku
pelikn peiiku
104920 mun | 2014 (124900 mur | 2053 |13 4 40 mun 2050
10 30 2020 (12 10 2056 (13 50 2058
10 40 2025 (12 20 2058 (14 00 2045
10 50 2025 (12 30 2060 (14 10 2040
11 00 2035 |12 40 2065 (14 20 2042
11 10 2038 (12 50 2070 (14 30 2044
11 20 2040 (13 00 2070 (14 40 2040
11 30 2040 (13 10 2068 (14 50 2038
11 40 2042 (13 20 2055 (15 00 2035
11 50 2050 (13 30 2050 (15 10 2030
N3mepenus W3menenne
Xon Piisuis HaJaio KOHeI TIOJIOKEHHS] Pcnp M
M MIOBEPXHOCTH
JIbJA
Ipsimo +0,613 | 10 1 40 mun 12 1 30 Mun —0,035 +0,578
Oo0parHo —0,543 | 13 10 15 00 +0,033 —0,576
+0,070 +0,002

[Ipn HUBEIMPOBAHMU IO JbIY HE JOMYCKAIOT CKOIUICHUS JTIOJACH
U TpaHCTopTa BONM3M Mecta padort. [IpepbiBats paboThl 3anpemniaer-
cs. Ecim nmo kakoif-nmbo mpuunHe OBIIM NMpeKpaiieHsl paboThl Ha




Tpacce, TO HaOJIIOICHHUS HAYMHAIOTCS OT Perepa, HaxOJsIIerocs Ha
oepery.

Puc. 70. 3a6uBKka KoJ1a IpH nepegaye
BBICOTBI 110 Ype3y BOJbI.
% bt

Wﬂ‘ s Ilpu mnepenaue BBICOT uyepe3

T npensrcTBus mmpuHO# 200—400 M
npu HUBenIupoBaHuu [V kiacca u
TEXHUYECKOM HUBEJIMPOBAHUN
paspelraeTcsl BBIIOIHATh Iepeaady
BBICOT MO ype3y Bojbl. llepemauy
\ BBICOT 10 ype3y BOABI IPOU3BOJAT B
TUXYIO U Oe3BeTpeHHylo norony. Ha
peKe BBIOHPAIOT MPSIMOJUHEHHBIN
Y4acTOK CO CIIOKOWHBIM TEUYEHHEM.
BOmm3u ypeza Bombl Ha 000mX
Oeperax BHIKAmbIBaOT [ -oOpa3HbIe
orBogHble KaHambel (puc. 70). Ilo
CUTHAJY B KaHaBax 3a0HMBAIOT 110 OJI-
HOMY KOJy TakK, 4YTOOBI BEpPXHHE CpPE3bl KOJbEB OKA3aJINCh
OJTHOBPEMEHHO Ha OJTHOM YpPOBHE, T. €. Ha YpOBHE BOJbI. ToTdac xe
KOJIbS. ~ CBSI3BIBAIOT  HUBEIMPOBAHHEM C  COOTBETCTBYIOLIIUMHU
penepamu. llpeBellieHHe MeXAy pernepaMH Ha Oeperax paBHO
CyMMe MpPEBBIIICHUHA MO0 XOAYy, MOJIY4eHHOMY Ha JBYX Oeperax.
Hanpumep, ot pen. 2435 1o ype3a BOIbI IpPEBBIIICHHE PaBHO —
2,345 M, Ha nmpyrom Oepery OT ypesa BOIBI IO TPYHT, per. 2367
paBHO +2,998 M, peBHIIeHNe MeX Ty perepamu Oyxet +0,653 M.
HusenupoBanne mo ype3y BOJBI MPOU3BOIST ABAXIBI. Pacxox-
JCHHS MEKy 3HAUCHHSMHE TPEBBILICHHH T0mycKaoT 10 £20Mm\L,
rne L — paccrosiane Mexay penepamu B KM.



T'maBa 5
TEXHUYECKOE HUBEJINPOBAHUE

6.1. TPEBOBAHUA 1 OCOBEHHOCTU TEXHUYECKOI'O
HUBEJIMPOBAHUSA

JUis onpeneneHMs BBICOT IIYHKTOB T€OJE€3UYECKUX CETed HU
ITyHKTOB CBEMOYHOTO OOOCHOBaHMSI TONOTPaUUECKHX CHEMOK
macmrada 1 : 5000—1 : 500 npu cheMkax penbeda MECTHOCTH U
IIPY MHXKEHEPHBIX U3bICKAHUAX Hapsay ¢ HusenuposanueM III u IV
KJIAaCCOB  TNPHUMEHAETCs TEeXHWYeckoe HuBenuposaHue. [lpu
TEXHHYECKOM HHUBEIMPOBAHUHU, KOTJa HEOOXOJIMMO 3HATHh BBICOTHI
TOJBKO OTAEIBHBIX TOYEK, HAIPUMEP NPH CO3AAHHH CHEMOUYHOTO
000CHOBaHHUS, NMPU BHICOTHOW NPHBS3KE a3POCHUMKOB WIJIH IIPH
MOTyYeHUH TpPOQUIsT MECTHOCTH, NPOKIAIBIBAIOT OT/CIIbHBIC
HUBEIHUpHBIE X0ozabl. [Ipu cheMkax penbeda OTIHEITBHBIX YYacCTKOB
MECTHOCTH  BBIIOJIHSIOT ~ HHUBEIMPOBaHWE IUIOMATH, T. €.
OTIPEIeNIAIOT BBICOTHI TOUEK C ONPEICICHHON IIOTHOCTHIO HAa BCEM
ydacTke. B 3aBHCHMOCTH OT 3a7jad HUBEJIHMPOBAHUS YCTaHABINBAIOT
HECKOJIbKO Pa3JIMYaloIIUXCsl MEXAY COOOH JOIMYCKOB M IPOrpamMM
HaOJIIOICHUH Ha CTaHIIMH.

IIpenenpHble HEBA3KM XOJOB U IOJUTOHOB TEXHUYECKOTO
HHUBEJIMPOBAHUS BEIYUCIISIIOT 10 popMyIiam:

fron= £ 50 Mm VL, (5.1)

fron == 10 Mm \n, (5.2)
rae L — anuHa Xoma WIIM MEpUMETp IHOJMTOHA B KM; N — YHCIIO
CTaHIUH B JTMHWUU Wi B nojurone. ®@opmyma (5.2) npuMeHseTcs B
cirydae, KOTla 9UCIo CTaHIui Ha | kM Xona Ooibre 25.

5.1.1. TEXHUYECKOE HMBEJIMPOBAHUE ITP1
CO3JJAHMM CBEMOYHOI'O OBOCHOBAHUA U ITPU
[IOCTPOEHMU [TPO®UJIEN MECTHOCTH

Xombl TEXHWYECKOTO HHUBEIHUPOBAHUS TOJDKHBI OMHUpAThCS Ha
3HAKH HUBEJIHMPOBAHU BBICIICIO KJlacca WM Ha Y3JIOBBIC TOYKU. Ha
MECTHOCTH 3TH XOJbI 3aKPCIUIIOT IMOCTOSHHBIMH M BPEMCHHBIMH
3HaKaMH, a TaKXKe MHUKeTaMH — JEPEBIHHBIMU KOJNbSIMH. [TUKETHI
UCIIONB3YIOT B KayecTBE IMEPEXOIHBIX TOYEK. PAmoM c mmkeroMm
YCTaHaBIMBAIOT CTOPOKOK C yKa3aHHEM HOMepa ImukeTa. Bo Bpems
TEXHUYECKOTO HHUBEIUPOBAHMA, KaK IMPaBUIO, BEAyT abpHc, Kyna



3aHOCSAT HauOonee XapaKTepHble TOYKM peiabedpa H  Te
JIOTIOJTHUTENbHBIE MPEIMEThl, BBICOTHI KOTOPHIX OINpPENENSIOT MPHU
MIPOJIOJDKEHNM HUBEJMPHBIX X0H0B. AOpuc oOsierdaeT HaHEceHUe
TOYEK, BBICOTHI KOTOPBIX OMPEAEICHBI, Ha IUIAHBI MU TPOQHIN
MECTHOCTH.

TexHIMUECKOEe HUBEIMPOBAHUE MPOM3BOIIT M3 CEPEAWHBI. XOI
MPOKJIAABIBAIOT B OJHOM HalpaBiIeHWH. HopmanbHOe paccTosHue
MEXAy HUBENIMpoM M peilkamu paBHo 120 M. Ilpu xopommx
YCIOBHAX BHUIUMOCTH WM CHOKOHHBIX W300paXCHHAX [UIHHY Jyda
MOXXHO yBennuuTh 70 200 M. BwicoTa Bu3MpHOro Iyua Haf
MOBEPXHOCTHIO 3¢MJIU HE JTOJKHA ObITh MeHee 0,2 M, T. €. OTCYET M0
CpelHell HUTH HUBENHpa J0KeH ObiTh Oosee 200. PaccrosiHus
MEX/y HUBEJIUPOM U peiikaMi U3MEpSIOT [IaraMy WIX IpU ITIOMOIIH
JanpHOMepa. HepaBeHCTBO paccTosHUII OT HUBENUpa JI0 peeK Ha
CTaHIIMU JIOJDKHO ObITh MeHee 10 M, HaKOIUIEHHE 3THX HEPaBEHCTB
Ha CEKUMU He A0JKHO mnpeBblmaTte 50 M. HuBenupoBuIuK, 3Has
JUIMHY CBOETO IIara, OTMepseT HYXKHOE PpacCTOSHHE OT 3aJHei
peliKi U yCTaHABJIHMBAET HUBEIHp. PeedHuK, pelika KoToporo Oyzaer
CTOATh Ha TIepeAHEH TIepexXOTHOH TOYKe, HW3MepsAeT MIaramu
paccTosiHiE MeXAy 3adHell pelKoil 1 HUBETUpPOM. 3aTeM Ha TaKoM
JKE€ PACCTOSTHAU OT HUBEJIHPA YCTAaHABJIMBACT IIEPETHIO0 PEHKY.

Bo Bpems HaOmrofeHUil HAa CTaHIMKA HEOOXOIUMO 3alIMINATh
IIMHIPUYECKIE YPOBHH HHBEIMPOB OT TMOMAJaHUs Ha HUX
COJIHEYHBIX JIy4eH.

TexHHUECKOe HMBEIHPOBAHUE BBIMONHAIOT 10 JCPEBIHHBIM
KOJIBSIM, METAJUTMYECKUM OaliMaKaM U KOCTBIISIM.

OTcueThl TpH TEXHWYCCKOM HHBEIHPOBAHUU TPHU CO3IaHUU
ceTell CbeMOYHOT0 00O0CHOBAHUS TIPOU3BOIAT B TOM XKE MOPSIKE H B
Toit ke mocnemoBarenbHOCTH (34, [Ty, [k w 3k), 9Tr0 W mpHU
HUBeNupoBaHUH [V Kilacca, WCKIIOYas JHIIb OTCYET IO BEPXHEMY
JMATFHOMEPHOMY IITpUXY, a B rpady 2 xypHama (cM. Tabn. 18)
3aMUCHIBAIOT PACCTOSHIE, U3MEPEHHOE IaraMu. [Ipu TeXHHIecKoM
HUBEJIUPOBAHUM MPHUMEHSIOT T€ JK€ OKYpPHalIbl, YTO M TpH
HuBenupoBanuu 1V knacca. ITopsok BEIUNCICHUN PEBBILIEHUN Ha
CTaHLMU U BCE KOHTPOJBHBIC BBIYMCICHUS BBIIIOJIHIIOT B TOM XK€
MOpsI/IKE, 4TO U NP HUBEIUpoBaHuu IV kiacca.

JomycTtumas [UIMHA X0/1a, TIO0CIe0BAaTEIbHOCTE HAaOII0IeHUH Ha
CTaHIUHU NPU TEXHUYECKOM HHUBEIHUPOBAHWUH, BBIIIOJHAEMOM JUIA
MIOCTPOEHUS IpoduIIs MECTHOCTH, KaK MIPaBUIIO,



PErIaMCHTUPYIOTCA BCIOMCTBCHHBIMHA HUHCTPYKIUAMU n
YKa3aHUAMU. I[OHYCTI/IMy}O JUIMHY XOJda MCKAY HUBCIUPHBIMU

3HaKaMHM BBICHIMX KJIAaCCOB BBIYHMCJIAIOT IIO (bopMyne
2

ml] X 2L
m = = 1 (5.3)

CunrtaeMm, 4TO HOTPEHIHOCTh Mye, PENEPOB TOCYAAPCTBEHHOTO
auBenupoBanus I, I, IIT u IV kiaccoB B cpeqHeM IS ceTr OJIM3Ka K
+30 MM u ciydailHas CpenHss KBaJpaTUYecKas MOrpeIIHOCTb
TEXHUYECKOT0 HUBEIUPOBaHUs Ha 1 kM Xoza 1 paBHa 20 MM.

IIpn TexHMYECKOM HUBEIMPOBAHWH IIPU TOCTPOSHUH Hpoduis
MECTHOCTHU NEPEA HaYaJIOM HUBCJIIUPHBIX pa60T BBIINIOJIHAKOT IIOJAI0-
TOBKY JIMHUU K UBMCPCHUAM: MIPOBCHIMBAIOT HA MECTHOCTHU MNPAMBIC
YYaCTKH JIMHUHU, U3MEPSIOT YIJIbI IOBOPOTA B MECTAaX M3JIOMA U T. .
3areM JMHUIO pa3OMBAalOT HA OTPE3KU OINpPEJENEHHON JUIMHBI,
Harpumep mo 100 M. Ha koHmax kaxjaoro otpe3ka 3a0UBaiOT
KOJIBIOICK BPOBC€HL C YPOBHEM 3CMIJIU. OTU TOYKU HA3BIBAIOTCS
MMUKETaMH, B HUBEJIIMPHOM XypHasie ux obo3HadatoT OykBamu 1K c
COOTBETCTBYIOIINM HOMEPOM. PsmoM ¢ KosbIIKOM 3a0MBaioOT
CTOPO’KOK, Ha KOTOPOM YKa3bIBalOT HOMep MHKeTa. Eciam Mexny
MMIKETaMH HMMEIOTCS W3THOBI  MECTHOCTH, KOTOpBIE CIELyeT
0TOOpa3uTh Ha mHpodmie, TO B TAKUX MECTaX TaKXke 3a0MBAIOT
KOJIBIIIKA. DTO — IUTIOCOBBIE TOYKH. Ha CTOpOXKax, KOTOpBHIE
3a0MBaIOT PSIOM C HUMM, M B JKypHaJle YKa3bIBalOT PacCTOSIHUE OT
IpeAbIAYIero MUKeTa 10 JaHHOW ILTtocoBOi Touku, Hampumep 1K
46/+84,5. D10 03HAYAET, YTO JAHHAS TOYKA HAXOMMTCS 3a IHKETOM
Ne 46 na paccrosnun 84,5 M. B ciyuae, eciiu npeBBIIIIEHHE MEXKITY
MUKeTaMu OOJbIIe 3 M W €ro HeNb3sl U3MEPHUTh C OJHOM CTaHIIWH,
3a0MBaIOT O/IHY MJIM HECKOJIBKO JOTIOJHUTEIILHBIX UKCOBBIX TOUYEK H
OTIPEEIAIOT TPEBBIMICHHE MEXIY COCCTHHMH ITHKETaMH C JABYX
WIN C HECKOJIbKMX CTaHIMH. VKCoBast TOYKa CIY)KHT TOJBKO JUIS
CBSI3M CMEXKHBIX MHKETOB M MOKET HAXOIMTHCS BHE CTBOPA MEXILY
TTUKETaMH.

B pesynbTare HUBENMPOBAHMS MO TNPOQIIIIO IOJYYAIOT Psij
TOYEK C M3BECTHBIMHU BBIcOTaMH. Ecmu HeoOxXomuMo nMeTh Ooiee
nopoOHbIe JaHHBIE O penbede MECTHOCTH B HEKOTOPOH Tonoce, To
HHUBEJIHMPYIOT HE TOJBKO TOYKU IO OAHOW JIMHHMM, HO W N0 00e
CTOpOHBI OT Hee. HuBenupoBaHME 3THX TOUYEK BBIIONHACTCS IIO
HONEpPEYHHKaM, KOTOpbIe pa30MBalOT  IMEPHEHAMKYJSIPHO K
OCHOBHOM nuHMHU. [lomepeuHWKaM NpPUCBAaWBAIOT MOPSIKOBBIC



HOMEpa U YKa3bIBAalOT HOMEp TOUKH NEPEeCcedeHUs MOIEepPEUHUKa C
OCHOBHOHM JMHMel mpoduis, Hanpumep mnonepeuynux 8, ITK 45.
PaccTosHust Mexay MONEpeYHUKAMH M MEXJIy TOUYKAMU Ha
MOTICPEYHNKAX MOTYT OBITh pAa3IMYHBIMH B 33aBUCHMOCTH OT
TpeboBaHuii cheMKd. Kak mpaBmiio, Ha KaXJAOM IONEpEYHUKE Ha
MECTHOCTH OTMEYalOT CTOPOXXKaMH 3—4 TOYKH OTHOCHUTEIHHO
cpennedi. Kompimkm B 3THX ToYkaX He 3abuBaror. Ha
MOTIEPEYHNKAX, TaK Jk€é KaKk M Ha JHHUH, OTMEYaloT BCE
XapaKTepHbIE TOYKH MECTHOCTH. HyMepaiys TOYeK MONepeyHUKOB
CleAyIollas: BCEM TOYKaM, DACHOJIOKEHHBIM CIpaBa IO XO#Yy,
NPUCBAaMBAIOT HEYETHbIE HOMepa, CcleBa — YeTHble WIH
nofnuckiBaroT Oykeel I1 u JI. HyneBoil nonepeyHrk HyMepyercsi OT
Hymst 1o 10, nonepeunuk Ne 1 — ot 10 mo 19, nonepeunux Ne 2 —
ot 20 1o 29 u T. 1. Ecniut ymcino nonepeyHnKoB OObIIOE, HAIPUMED
bosee 999, To mocne 1000 HaUYMHAIOT HYMEpaLHUIO TOYEK
TIOTIEPEYHNKOB CHavYalla, HO K KaKAOMY HOMEpY MpUOaBiIAoT OyKBY.
[omepeunnx Ne 100 6yner mmets Ola, 02a u T.1., monepeaHuK No
101 — 10a, 1lauT. 1.

Hwxe nmpuBoasiTCS OCHOBHBIC JIOITYCKH M IIPaBHJIa BEJCHUS Xyp-
HAaJIOB.

PaccrostHust Mexny HUBETHUPOM M PEeHKaMU HE JOJDKHBI TPEBBI-
math 100 M, TONBKO IPU XOPOLINX YCIOBHUAX BHIUMOCTH U CIIOKOH-
HBIX HM300paKEHUsIX MOXHO YBEJIMYMBATh paccTosiHusi 10 120 M.
OTO orpaHHMuYEHHE BBI3BAHO TEM, YTO HAOJIOACHUSA HA CTaHIUU
BBITIOJIHAIOTCS 00JIee MPOJODKUTENIFHOE BpeMsi, YeM TIPH OOBIYHOM
TEXHHYECKOM HHBEIMpOBaHWHU. HalbmomaTenb ¢ OJHOW CTaHLUH
Oeper Oospliee YMCIO OTCYETOB 10  peiiKaM, KOTOpBIE
yCTaHaBJIMBAIOT, KPOME NMUKETOB, Ha IUIIOCOBBIX TOYKAaX M TOUYKAX
TIOTICPEYHHKOB, M IOITyCKaeT OOJbIINE HEPAaBEHCTBA PACCTOSHUN OT
HUBEJHMpa 70 3aJHed U nepenHei peek. [Ipn HUBenMpoBaHUM HaIO
CTPEMUTHCSI K KOMIIEHCAIIMM HEPAaBEHCTB paccTosHUM. Ha cranmmsax
HEpaBEHCTBO PAcCTOSIHUM MEXKIy HHUBEIMPOM M  peiKamuy,
YCTaHOBJICHHBIMM Ha MHUKETaX, TOJDKHO OBITh C Pa3HBIMHM 3HAKAMHU.
Hampumep, eciu Ha nepBoi CTaHLMH 3aJHSs pelKa HaXOIWIach
OJirke K HUBETUPY, YeM IEepeaHss, TO Ha BTOpOH OJrrke JOJDKHA
OBITH TIEpEHSS perKa.

[Ipn TexHHMYECKOM HHUBEIMPOBAHMH, IPOBOJUMOM AJSI IOCTpOE-
HUA IPOGHIIST MECTHOCTH, KPOME PEEK, IPUMEHSEMbIX IIPU HUBEIH-
posanuu III u IV knaccoB, MOTYT OBITH MCIOJIB30BAaHBI CKIIaJHBIC



peiiku umHON 4 M, pelKu ¢ JABYXCAaHTUMETPOBBIMH JEICHHUSMU,
peiKM C BBIIBMXKHBIMHM ISITKAMH, CO CMEHHOHW OLM(POBKOI u c
HyJIEM HaBepXy. BblaBMKHas MATKa JI0JDKHA OBITH JUIMHOM okouio 1
M M JKECTKO COEAMHAThCA C pelkod. Ecim mpuMeHsoT peiiku ¢
BBIJIBIDKHOI IATKOH, OIM(POBKA KOTOPBIX BO3PACTAET CBEPXY BHU3,
TO KaXIbli METp PEWKHM OKpallMBalOT B APYroil UBeT. BbICOTHI
IUTIOCOBBIX TOYEK M TOYEK IMONEPEYHHKOB MO 3TUM PEHKaM MOXKHO
MoydaTh Oe3 BBIUMCICHHUH, MO OJHOMY OTcdeTy. B aToMm ciydae
CHaJaja pelKy ycTaHaBIMBAIOT Ha 3a/(HUH MHKET, BHICOTa KOTOPOTO
U3BeCTHA. VI3MeHsAs MOJ0XKeHUe Hyls pelku, T. €. YBeIUYHBas UIIN
yMeHbIast AJIMHY HSTKU, J0OMBAIOTCS TOrO, YTOOBI TPH MOCIIEIHHIE
udpel OTCYeTa 110 cpeiHeld HUTH HUBEJIMPa COOTBETCTBOBAIIM TPEM
nocieHUM 1udpaM OTMETKH TOYKH, Ha KOTOPOH yCTaHOBIEHA
petika. Tak, ecau ormeTka Touku 137, 254, To OTCUeT MO CpeAHe
HHUTH JIOJDKEH OBbITh paBeH 254. 3aTeM y Hauasa 3TOr0 METpa CTaBsT
mudpy 7 U COOTBETCTBEHHO 0003HAUYAIOT HAYaJ0 y Apyrux. Temepsb
€CII B3ATh OTCUET IO peHWKe W 3HaTh, K KakOMy METpy OH
MPUHAAJIEKUT, TO Cpa3y MOJIydaloT BbICOTY Touku. Otcyer 8,755,
BEIcOTa TOYKH 138,755 M.

Iopsimok  HaGmiogeHW Ha CTAaHIMM TPH  3TOM  BHIC
TEXHHYECKOTO HHUBEIMPOBAHMSA HECKOJIBKO OTIMYAETCs OT TOTO,
KOTOPBIA MPUHAT NMpH HUBeIUpoBaHuu IV kiacca. CHavana peiiku
YCTaHaBIMBAIOT HAa TOYKAX IMONEPEUHUKOB, HAXOIAIMMXCA C3aaU U
CIepel OT HUBEINpa, U OEpyT OTCUETHI 110 YEPHOH CTOPOHE peekK.
ITocne Toro kak B3ATHI BCE OTCYETHl Ha TOYKAaX IONEPEYHUKOB,
3aJIHIOI0 peliKy yCTaHaBJIMBAIOT Ha 3aJHEM IHKETe, a MEepeIHION0
— Ha  TepemfHeM W M3MEpAIOT IPEBBINICHHUS MO IporpaMme
HuBenupoBauus IV kiacca, T. e. 6epyr orcuets! 34, IT4, Ik n 3k.
[ocne sTOTO pEelikM ycTaHAaBIMBAIOT Ha IUTIOCOBBIX TOYKaxX M OepyT
OTCUETHI 110 YEPHOH CTOPOHE.

Ha puc. 71 nokaszaH y4acTOK JHHHHM TEXHHIECKOTO HUBEIMPOBA-
nusa Mexay IIK 23 u TIK 26, pacnofioskeHue IUTIOCOBBIX TOYEK U
TOYEK Ha TONEepeYHHKax, a B Tabi. 23 maH oOpaserl 3ammcH Xyp-
Hasa.

B mocnenHue roabl MOMYYHS paclpocTpaHeHHE OeCHHKETHBIN
CIoco0 TpaccHpOBaHHA C MPUMEHEHHEM paauojanbHomepoB. IIpu
3TOM CHOCOO€ MHUKETHl HE OTMEYAIOT Ha MECTHOCTH KOJNBIIIKAMU, a
yCTaHaBJIMBAIOT JEPEBSHHBIEC CTOJIOBI B yIiax MOBOPOTAa U B CTBOPE
no nuHuu uepe3 kaxaele 500+30 M. Ilpum momomm pambHOMEpa



HU3MEPSAIOT PACCTOSIHUEC, & HUBCIIMPOBAHNUCM IV knacca OIpeAC/IA0T
MPEBBIMICHUC MEKIY croa0aMu.
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Puc. 71. YuyacToK JIMHHH TEXHHYeCKOI0 HUBEIMPOBaHUS.

TexHHuecKkoe HUBEIMPOBAHUE U HUBEIHMPOBAHHE MONEPEUHUKOB
BBIMOJHAIOT 0€3 pa3OMBKM NHMKETOB. YCTaHABIMBAIOT 3a/HIOIO
peliky Ha TOYKYy C H3BECTHOM HU3 HuBeiaupoBaHus IV kiacca
BBICOTOM, a HHBEIMp, B 3aBUCHMOCTH OT MECTHOCTH,— Ha
pacctosiHuu 10 250 M ot Hee. [Ipou3BOAsAT OTCUETHI IO TPEM HUTSAM
10 YEPHOH CTOpOHE PEWKH. BBIUMCIAIOT paccTOsHUE OT HUBEJIHMpa
J0 peiiku U mpeBblmeHue. [lepeqHror0 peliky ycTaHaBIMBAIOT Ha
Ommkaiiiell xapakTepHOW Touke penbeda 3a HHUBEIHPOM U
MPOU3BOJAT OTCUETHI. 3aT€M PEEYHHMKHM YCTAHABIMBAIOT PEeHKH Ha
BCEX XapaKTEePHBIX TOYKaX IO CTBOPY Tpacchl. OTCUEThI 1o 3a1He
W TepeaHedl peilikam OepyTcs momepeMeHHo. [IpaBUIBHOCTH
OTIpeieNIeHUs] TIPEBBIICHUH U PAcCTOSIHUN KOHTPOJIMPYETCS uepes
kaxaele 500 M IyTeM CpaBHEHHMS C paHee IOJIy4eHHBIMH
3HaYCHUSIMU. PacXokaeHuss MexIy HpPEBBIICHUAMH HE JOJDKHBI
npeBbIaTh +50 MM VL, a MEXAY pacCTOSIHUSIMA — 1,5 M.

5.1.2. TEXHUYECKOE HUBEJIMPOBAHUE TP CbEMKE
PEJIBLE®A MECTHOCTH

TexHIMUECKOE HUBEIHPOBAHUE IIUPOKO MPUMEHSAETCS MPH TOIO-
rpadudecknx cbeMkax MmacmTaba 1 :5000—1 : 500 ¢ ceueHuem
penbeda 0,25 M pu BepTHKAIBHOH TUIAHUPOBKE TCPPUTOPUH U TIPU
WH)XCHEPHBIX M3bICKaHWAX. HuBennpoBaHne MOBEPXHOCTH MOXKHO
BBINOJIHATh B 3aBHCHUMOCTH OT YCJIOBHH MECTHOCTH M TpeOyeMoi
TOYHOCTH HECKOJIbKUMH METOJIaMH:



Tab6suua 23 O6pa3seln 3aNHCH B *KypHaJIe TEXHHYECKOr0 HHBEeJIHPOBAHHS

NeNe periepos, OTcueThl 0 peiikam
Ne cranImil | NMKETOB, MpoOMe- Topusont | AGcomrot-
No pelikn | )YTOUHBIX TOUEK, | depHast KpacHasi | MpOMEexyTod- | MHCTPY- | Has oTmer-
TOYeK momeped- | cropoHa CTOpOHA HBIC TOUKU MEHTa Ka, M
HUKOB
1 2 3 4 5 6 7
Kk 23 0828(12) | 5518(15) 148,367 147,536
HOTEPEYHHUK 0637(7)
28 mx 23281 147,730
283 0998(2) 147,369
285 1674(3) 146,693
282 0777(4) 147,590
284 0225(5) 148,142
286 1500(5) 146,867
35 nk 23 + 20,0 1714(15) 146,653
1—2 +313 0546(17) 147,821
+52,6 0201(18) 148,166
K 24 1246(19) 147,121
TIOTIEPEYHHK 2105(7)
29 nk 24291 146,262
293 1688(8) 146,679
292 1704(9) 146,763
294 1099(10) 147,268
296 2144(11) 146,223
1K 24 + 26,7 1976(22) 146,391
+743 2584(21) 145,783
+90,5 2489(13) 2316(20) 146,051
K 25 7274(14)
IIpesbienue —1,661 —1,756 cp. —1,658 145,884
mnompaBka  3a ypas. +6
hucrip—1,652
36 nK 25 0646 5433
2—1 nk 25 + 50,5 2764 7451
—2,118 —2,018 —2,118 143.768
+ 2
—2,116
37 nk 25 + 50,5 0843 5530 144,611
1—2 nk 25 +70,0 2416 142,195
+85,3 2060 142,551
K 26 2063 6853 142,547
— 1,220 —1,323 —1,222
+ 1
—1,221
1. Meron wmaructpaneii B OCHOBHOM THpPUMEHSIETCA MpHU

WHXCHEPHBIX HU3BICKAHUAX IOCCEHHBIX MW  JKEJIE3HBIX Jaopor,
KaHaJIOB, BOIOIIPOBOAOB H TyHHeJ’Ieﬁ, Korjga HEOOXOIUMO HMETh



JIaHHBIE O peibede MECTHOCTH BJIOJIb y3KOH IoJiocskl. HuBenupHsIi
XO0Jl B JTOM CIy4ae COBHAAaeT C MPSIMOJMHEHHBIMU Yy4acTKaMH
Tpaccel. OIHOBPEMEHHO C IPOJIOKEHHEM OCHOBHOIO  XOJa
pa30MBAIOT M HUBENUPYIOT MONEPEIHHUKH.
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Puc. 72. Cniocod napajiesibHbIX Puc. 73. Cnoco® noJiMroHos.

HHUTEH.

2. Ilpu cbeMKe 3HAUUTENBHON TEPPUTOPUU MPUMEHSIOT METOJ
napanienbHelX JHHUR. OCOOEHHO IIMPOKO IpPUMEHSeTCS 3TOT
METOA TpPH CBEMKE paBHUHHON WM cJerka BCXOJIMJICHHOM
MecTHOCcTH. CHavana NMPOKJIAAbIBAIOT OCHOBHOM XOJ MM CHUCTEMY
XOJIOB IO CepeJuHe YJacTKa MIM [0 ero TpaHHIaM. 3aTeM
HNEepHeHIUKYIAPHO K 3TUM XOJaM MPOKIAABIBAIOT IMapajuieibHbIe
cbeMoOuHble XOAbl. CXema TakMX XOJOB IOKa3aHa Ha puc. 72.
OCHOBHOM X0/, KaK IPaBHJIO, HUBEJIUPYETCS B IPSIMOM U 0OpaTHOM
HampasieHusx no nporpamme I nmu IV knacca u 3akpemiseTcs Ha
MECTHOCTH KaK IOCTOSHHBIMM, TaK M BPEMEHHBIMH 3HAKAMU.
JUINHBI CBEMOYHBIX XOJOB M PACCTOSIHHSI MEXIYy HHMHU 3aBUCST OT
MacmrTaba CheMKH M BBICOTHI ceueHMsi penbeda. Kak mpasmio,
JUTMHBI ChEMOYHBIX XOJI0B HE MOJKHBI IpeBbimaTth 1500 m. Ecnm
CHEMOYHBIC XOIBI OKa3bIBAIOTCS JUIMHHEE, TO IIPOKJIAJBIBAIOT
JIOTIOJIHUTEIbHO BTOPOM MAaruCTpalbHBIM XOZ, NapajjesbHbIil
nepBoMy. PaccTosHUSI MeXAy CBEMOYHBIMH XOJaMH H MEXAY
TOYKaMH B XOJIaX, BBICOTHI KOTOPBIX ONPEAETSIIOT, 3aBUCST OT IETH
CBhEMKH, OT pelbeda MECTHOCTH U B cpeareM paBHEI 50—100 m. Ho
MHOTJIa 3TH PacCTOSHUS MOTYT OBITh YBEJIMUCHBI MIIM YMCHBIIICHEI.

3. Cnoco6 3aMKHYTHIX HOJIMTOHOB NMIPUMEHSETCS Ha MECTHOCTH C
YEeTKO BBIPRKECHHBIM peibe()oM, Korjna HeoOXO0IUMO MMETh TOJBKO
obl11ee mpejcTaBleHue 0 ero Xapakrepe. [1o rpaHHIaM chbeMOYHOTO
ydacTKa NPOKIAAbIBAIOT OCHOBHOM XOf, 3aT€M IO XapaKTepHBIM



TUHUAM penbeda (Bomopaszien, TalbBer W T. J.) TPOKIAJBIBAIOT
chbeMouHble  XOnmbl.  ChEeMOYHBIE  XOIBI  JOMOJHHUTEIBHO
MPOKJIAIBIBAIOT  TAKKE IO  BCEM  OJArONPHATHBIM IS
HUBETUPOBaHUsA TpaccaM (moporam | T. 1.). CucTeMa Takux XOJ0B
rmoka3aHa Ha puc. 73. PaccTrosHusS MeXIy XOZaMH U JJIMHBI XOIOB
3aBHCAT OT TpeOOBaHUH, MPEIBIBISIEMBIX K IUIaHy. Kak mpaBmio,
paccTosiHUST MEXAYy XOJaMH He IOJDKHBI mpeBbimaTts 500 M, a
JUTUHBI XOJI0B — 2 KM.

Puc. 74. Cniocod cTBOpOB.

4. Meton CTBOpOB
MIPUMEHSETCS TIPH ChEMKE
pemseda Ha MECTHOCTH,
OemHOM KOHTYpaMH.
CHayajla Ha MECTHOCTH
ycranaBnmuBaror  8—10

BEX. Bexu NOJDKHBI

PaBHOMEPHO

pacronaratbCcsi Ha BceH

TEPPHUTOPHH,

Mo IJIeKaIIe it ChEMKE

(puc. 74). Mexnay

COCEIHUMU BEXaMH

MOJDKHA  OBITH  TIpsMast

BUJIHMOCTb. Bexn

Yenobusie obosHaverus - HATOCAT Ha i,
OTIpENIeIISst UX TIOJI0KCHUS

@ penep }”%gi%ﬂé b0  aHAIUTHYECKUMH
O creHovHas moyka | dexa METOIaMHU, o0
A MYHKM MPUaHeYssULY rpapu4ecKuMu 3aced-
——ocHolkou Xod kamu. CTpOro 1o cTBopam
—— CBEMOYHBIL X0F MeKITY BEXaMU

« NDOMEICYIMOYHAR IMOYKA
MPOKJIAABIBAIOT OCHOBHBIC

XOIbl TEXHHUYECKOTO HHUBEIUPOBAHMSA. 3aTHUA PECUYHUK yCTa-
HABJIMBACT B CTBOP HUBEIHP U MEPEAHIOI peliky. OTHOBPEMEHHO C
HW3MEHEHHEM TMPEBBIINICHUN TMPHU TOMOIIU JajJbHOMEpa HHUBEIHpA
OTIPEICTISIOT TOYHBIC PACCTOSIHUS MEXY HUBEIUPOM M peiKkamu, a
TaKXKE BBICOTY HHUBENHpPAa HaJ KOJBIIIKOM, 3a0UTBIM TOJ
HUBEIUPOM. [[MMHA AepeBIHHBIX KOJBIIIKOB 10—15 cm.



YPaBHUBAIOT OCHOBHBIE HHUBEJIUPHBIE XOJbl, BBIUUCISAIOT BHI-
COTBI BCEX TOYEK M HAHOCST X HA TIJIaH.

ITocne 3TOro HMPUCTYHArOT K MPOJOKEHUIO CHEMOUHBIX XOJIOB,
KOTOpBIE NPOKIAABIBAIOT MEXIY TOYKAMH OCHOBHOTO XOJa TaKXKe
CTpPOro mo ctBopy. st 3TOro psAAOM C TOYKaMH OCHOBHOTO X072
yCTaHaBIMBAIOT Bexu. Kak M IpM NMPOJIOKEHNH OCHOBHBIX XOJIOB,
HUBEIHNPOBIINK H3MEPSIET PACCTOSIHUE MEXKIy HHUBEIHPOM H
pelikaMu TIpH TOMOIIM JajllbHOMEpa M BBICOTY HMBENWpPA HAJ
TIOBEPXHOCTBIO.

B pesynbrare u3MepeHMil MOTy4ar0T CUCTEMY XOJOB, ITOKa3aH-
HyI0 Ha puc. 74. Ha miaHimeT HaHOCSAT OTMETKH BCEX MEePEXOTHBIX
TOUYEK U TOUEK CTOSHUS HUBEIMpa. B 3aBUCHMOCTH OT BBICOTHI ceyde-
HUS pesibeda JUIMHBI OCHOBHBIX U CHEMOYHBIX XOJIOB MOT'YT OBITh
pasznuunble. Kak nmpaBuio, OHU OJKHBI OBITH IJTMHON OKOJO 1 KM,
a TOJIyYeHHBIE HEBSI3KH JIOJDKHBI YJIOBJIETBOPSTH TPEOOBAHUSIM TEX-
HUYECKOTO HUBEIHPOBAHHUS.

IIpu cpemke penbeda MecTHOCTH MeToAaMHu 2, 3 U 4 NOIDKHEI
cOOJTIOIaThCS BCE JIOMTYyCKU M TPeOOBaHMS, KOTOPBIE OBIIH yKa3aHBI
IPU  TEXHUYECKOM HHUBEIMPOBAHWH, IPOKJIAJBIBAEMOM  IIPH
CO3JIaHNH CheMOYHOTO 000cHOBaHMA (cTp. 124—128). HuBenupHsie
JKYpHaJIBI IPUMEHSIIOTCS T€ )K€, YTO NpH HUBenupoBanuu IV kiacca.
[lpn cwemkax penbeda MECTHOCTH MeToAoM 1 cobumromarorcs
TpeOOBaHUS U MCHOJB3YIOTCS JKyPHANbI, YKa3aHHBIC IIPH OMUCAHUH
TEXHUYECKOTO HUBEJIHPOBAHMUS, MIPOKIABIBAEMOT0 IS TOCTPOCHHS
npoQ I MECTHOCTH.

5.1.3. HUBEJIMPOBAHUE I10 KBAJ/IPATAM

[Ipu Tonorpaduueckoii cbemke macmrados 1 : 5000, 1:2000, 1 :
1000 u 1 : 500 ygyacTKOB MECTHOCTH, Ha KOTOPHIX B Oirkaiiee
BpeMs IPEAIoyaraloT MPOU3BOIUTH PAOOTHI 10 OPOIICHUIO WITH
OCYILIEHHIO 3eMelb, 0 BEPTUKAIBHON IUIAHMPOBKE 3€MeEIb, CTPOU-
TEJIBCTBO PA3IUYHBIX COOPY)KEHUH U MPOMBIIUICHHBIX 00BEKTOB, T.
€. BO BCEeX cllydasx, Korja HeoOXOJUMO MMETh TOYHBIN BBICOTHBIN
IUTAaH MECTHOCTH M TOYHO 3HATh HPEIIOIaraeMblii 00beM 3eMIISTHBIX
paboT, BBIONHAIOT HUBEJIUPOBAaHHUE MO KBajxpaTaM. Ha mecTHOCTH
IpY HOMOIIY B3aMMHO NEPHNEHIUKYJSPHBIX JHHHUH CTPOAT CETb
KBagpaTtoB co cTopoHamu oT 10 go 100 M, BepIIMHBI KOTOPBIX
3aKpEIUIIOT KOJIbAMU. Pa3mepsl CTOPOH KBaApaToB 3aBUCST OT



TpeOOBaHU, NPENbIBISEMBIX K IUIaHY, OT pelbeda MECTHOCTH, OT
Macmraba Tonorpapuueckoil ChbeMKH, OT BBICOTHI CEUEHUS penbeda
U YCTaHABIUBAIOTCA TEXHUUECKUM MIPEAIHUCAHUEM.
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Puc. 75. Pa3onBKa KBagpaToB.

[Tpu nocTpoeHnH KBaApaToOB UAYT OT 00OLIero k yactHomy. CHa-
yaja Ha MECTHOCTH pa3MeyaloT BEpIIMHBI OCHOBHBIX OOJBIINX
KBagpaToB co cropoHamu oT 100 mo 1000 M, B KOTOPBIX 3aTeM
CTposAT Oojee MeEJKHE 3aloJHAIOINE KBagpaTbl. B  ocHOBHOM
KBaJpare, Kak mpaBmiio, ObBaet 25—100 3amoaHArONIX KBaapaToB.
B ciyuae, ecnm y4acTOK ChbEMKH OYEHb OOJBIION, HA MECTHOCTH
CHayajJa METOAOM  TPHAHTYJSIIWMH, IOJUTOHOMETPHH  WIH
TpUJIATEpallii CTPOAT CETh KPYNHBIX KBaApaToB CO CTOPOHAMH B
HECKOJIBKO KHJIOMETPOB, KOTOPBIE 3aT€M, B CBOIO OYepellb, NeNIATCS
Ha OCHOBHBIE M 3amonHsone. Hipke mpuBoautcs moapoOHoe
OIIMCaHMUEe OJHOTO M3 CTIIOCOOO0B pa3OMBKU KBaJAPATOB HA MECTHOCTH
(puc. 75).

[IpenBapuTensHO Ha MJIaHE WM KapTe HamboJiee KpyIHOTO Mac-
mraba, HMEIOUIeTOCSd Ha [aHHBIM paloH, HAHOCAT TPaHMIEI
CHMMAaeMOT'0 Y4acTKa M COCTABJIIIOT MPOEKT pa3OMBKH KBaapaTOB.
[lo xapre ycTaHaBIMBAIOT, Kakas CTOPOHa Yyd9acTKa HauOoiee
JUIMHHAs (B HAIeM ciiydae Takoil cTopoHOod Oyzer AB). Ha sty
CTOpOHY (WJIM Ha ee NIPOJOIDKCHHE) M3 KpaWHHX OOKOBBIX TOYEK
yuacTka ceeMku C u J omyckator nepnenaukyispsl JJ' u CC. B
HEOOXOAMMOM cilydae IepreHIuKynsip JJ' mpoaoimkaioT BBEpX.
ITocne sroro Ha crtoponax C'J' um J'J” OTKJIAgBIBaIOT CTOPOHBI
ocHoBHbIX KBazaparos (l). Ha cropone C')' wium ee mpomoInKEHHH




mony4aroT psg touek 1, 2, 3, .. , 7, a Ha cTtopone J'J”
COOTBETCTBEHHO Touku 8, 9, ... , 12. Ilocime storo u3 touku J"
MPOBOJAT JMHUIO, MapajulenabHyto J'7, a u3 Touku 7 — JIHMHUIO,
napauiensHyo J'J”. Touky mepecedeHuil 3TUX THHHNA 0003HAYaIOT
yepe3 7'. Ha croponax mpsmoyronsauka J'T u 77' oTKiIagsIBaloT
cTopoHbl ocHOBHBIX kBaaparoB (l). CoemuHuB momapHo TOUkH 1 u
1,2 mu 2, .., 12 u 12', momy4aroT BepIINHBI BCEX OCHOBHBIX
kBanparoB. [locie 3TOro MPUCTYHArOT K IEPEHECEHHIO MPOEKTa B
HaTypy. Tem mmm WHBIM crocoboM (3aceykaM¥, TEOJOUTHBIMH
XOJIAMH UM KaKUMHU-JINOO APYTUMH METOJaMU) OMO3HAIOT Ha MECT-
Hoctu Touku A, B, J, J' u J”. B aTux TO4YKax ycTaHaBIMBAIOT Bpe-
MEHHBIE perepbl U Bexu. B kauecTBe BpeMEHHBIX PENepoB UCHOIb-
3YIOT JAEpeBsIHHbIE KOJbs AuameTpoM He MeHee 10 cM U AnuHON
okosno 100 cm. B BepxHuii Topel koja 3a0uBaiOT rBo3iAb. llpu
MOMOIIM TEOJOJIUTAa IPOBEPSAIOT, HAXOAWUTCS 1M Touka J' Ha
npononkeHny THHUN AB, a Touka ] — Ha nmuauu J')" u paBeH
yroin J"J'B Touro 90°00'. OTKIIOHEHUS 3THX TOYEK HAa MECTHOCTH OT
MIPSIMO¥ TMHUW HE JOJDKHBI IpeBhmIath 0,5 MM B MacIiTade TuiaHa.
Jarnee mpu MOMOIIN MEPHBIX IPUOOPOB U TEOIOINTA HA JIHMHUIX
J'B u J'J" OTKNampIBalOT CTOPOHBI OCHOBHEIX KBaIpaTOB, OTMEUast
HUX KOHIIBI KOJBIIIKaMU W Bexamu. [lonywaroT psin touek 1, 2, ... 7
(cm. puc. 75). Ot nuHun 7]’ Ipy OMOIIX TE€OI0JIUTA OTKIAABIBAIOT
yron, paBHbii 90°00, u Ha paccrostHuu (71) 3a0HBarOT KO U
ycTaHaBIMBalOT Bexy. [losmyuator Ha MecTHOcTH Touky 7'. Ilocne
9TOro B TO4YKe 7' OT muHUU 77’ OTKIaABIBAIOT yrod, paBHbIA 90°00’,
U CMOTPSAT, HAXOAWUTCS JIM Touka J” Ha 3TOM HampasieHHH. Eciu
OTKJIOHCHHE HE TPEBBINIACT PACCTOSHUS, cOOTBeTcTBYIomero 0,5
MM Ha IUIaHE, TO MPUCTYMAIOT K OTKJIAJABIBAHUIO OCHOBHEIX CTOPOH
KBaJpaToB Ha cTopoHe 7J”. B mpoTUBHOM cilydae MpenBapUTENbHO
ypaBHHBAIOT moiuroH J'77']", BHOcS HEOOXOAMMBIC IIONPAaBKH B
monoXxeHune Touek 1, 2, ... 12, 1', 2', ... 12'. Tlo cTBOpamM HaXOIAT
MTOJIOXKCHHUS BCEX OCTANBHBIX BEpIIMH KBaapaToB. s 3TOro B
Toukax 1, 2, 6 ycTaHABIMBAIOT TCOAOJHUT, a B TOYkax 2, ..., 6’ —
Bexu. [lpm momomm MepHBIX TpHOOPOB  (MEPHBIX JICHT,
JAIBHOMEPOB) M TEOJONUTA pPa3MeyaloT BEPIIMHBI OCHOBHBIX
KBaapaToB Mo juHusM 11°, 22', ..., 66’. Eciu Ha OXHOW JMHUHK
pa30MBKYy HA4YMHAIOT ¢ TOYKH 1, TO Ha apyroi — c Touku 2'. [Ipu
S9TOM HEOOXOAWMO CIIEANTh, YTOOBI TOCIEIHHE TOYKH IIPH
OTKJIAJIbIBAHUYM COBMAJAIM C COOTBETCTBYIOIIMMH TOYKaMH Ha



munusix J'7 u J"7. Takum 00pa3oM HaxoAsT Bce BEPIIMHBI OCHOBHBIX
kBazgparoB. [locne Toro, xak yOensTcs, YTO KBaaparThl pa3OUTHI
MpaBUIbHO, B BEpIIMHAX 3aKJAAbIBAIOT IOCTOSHHBIE MU
BPEMEHHBIE peNephl, KOTOPHIE JOIDKHBI OOECHEUUTh IUTENBHYIO
COXpPaHHOCTh Pa30MBKM KBaApaToB Ha MECTHOCTH. [IpaBHIBHOCTH
HAaXOXXJCHHWS BEPIIMH KBaJIpaToB, KPOME HEBS30K ITOJIUTOHOB,
MPOBEPSIOT M3MEPEHHEM AHMaroHaiW KBajpaTa. [inHa awuaroHamu
JonkHa ObITh paBHa 1,4142]. OTKIIOHEHHS B MTOJO0KEHHH BCEX TOUYCK
HE JTOJDKHBI TIPEBBIIIATH PACCTOSHUN, COOTBETCTBYIOMUX 0,5 MM Ha
wiaHe. Ilocme 3TOoro Ha MECTHOCTM HAMEYalOT — BEPIIMHEI
3aMONIHAIOIIMX KBajgpaToB. [ 3TOro Ha CTOPOHAaX OCHOBHBIX
KBa/IPaTOB IPH TIOMOIIH TE€OI0JUTa U MEPHOIO MPUOOpa OTMEUAIOT
KOJIBIIIIKAMH  BEPILMHBI 3aMOJHSIOMMX KBaJIpaToB, a Jjajee Io
CTBOpaM — M BCE€ OCTalbHbIE BEpUIMHBL. EcCIM UIMHBI CTOPOH
OCHOBHBIX KBajjpaToB MeHblle 300 M, TO pa30MBKY 3amOJIHSIONINX
KBaJIpaTOB MOJKHO BBITIONHATH 3HAYMUTENHHO TIpole W ObIcTpee,
WCTOJNB3Yys [UIA STOTO TPH 3apaHee pa3MeueHHBIX Tpoca. [[nmmHa
Tpoca JOJDKHA OBITh PABHOW IENOW FUTH MOJIOBHHE JUTMHBI CTOPOHEI
OCHOBHOTO KBazparta. TpoChl MOJDKHBI OBITh pa3MeUeHBl METKaMH,
PACTIONOXKEHHBIME JIPYT OT JIpyra Ha pPACCTOSHHH, PaBHOM JUTHHE
CTOPOHBI 3aIOJHSAIOMIETO KBajapara. HampumMep, [UIMHA OCHOBHOTO
kBajpara pasHa 100 M, 3anonnstomero — 10 M, pa30MBOYHBIH TPoC
JOJDKEeH OBbITh Heckosibko Oomnbie 100 M (102—103 M) u pa3meueH
onMHHaIIaThlo Merkamu uepe3 10 M. Ecnm mpu  pa3Ouske
3aMOJIHAIOIINX KBaIPAaTOB JIMHA TPOCa PaBHA JJINHE OCHOBHOW CTO-
POHBI, TO JIBa TPOCA HATATUBAIOT U 3aKPEIIJIIOT HA ABYX Mapajuleb-
HBIX CTOpOHAaX KBajzpara. TpeTuil TpoC HaTATHBAIOT MEKIY COOTBET-
CTBYIOIIMMH METKaMH JBYX IepBBIX. [Ipu 3TOM crocobe pa3douBKu
KBaJ[paToB, KaK MPaBUJIO, BEITIONHSIIOT OJHOBPEMEHHO W HHUBEIHPO-
BaHue. [IpOTHB METOK TPEThEro Tpoca 3a0MBAIOT KOJBIIIKK M CTO-
POXKKH C HOMEPOM TOYKH, Cpa3y K& Ha KOJBIIICK CTaBAT PEHKy U
HAOIIOAATENb IPOU3BOTUT OTCUCTEI.

ITocne B3sTHS BceX HEOOXOAMMBIX OTCUETOB TPETHH TPOC Tepe-
HOCAT K CIeOylomeMy CTBOpy. Takum o0pa3oM pa3mMedaroT
BEPIIMHBI KBAaJApaTOB KOJIBIIIKAMH [0 BTOPOMY CTBOPY H
OTIPENIeNAIOT UX BBICOTHI. Pa3OMBKY 3THM METOAOM IIeIecO00pazHO
MPOW3BOUTh Opuragoi B coctaBe 4 paboumx. [[Boe paboumx
HATATHBAIOT TPETHH TPOC, ABOE APYIHX 3a0MBAIOT IO HATSIHYTOMY
TPOCY KOJBIIIKKA M CTOPOXKKU. HuBenupoBaHue MOTyT BBHINOJIHATH



BCE YETBEPO paboyrX, y KaXKIO0r0o U3 HUX JIOJDKHA OBITh pelika. Eciu
JUIMHa Tpoca paBHAa TMOJOBHHE [UJIMHBI CTOPOHBI OCHOBHOTO
KBaJpara, TO CHayajla HEOOXOJMMO HANTH cepenuHy OOJBIIOTro
KBajjpaTa MpU IOMOIUM TPOCOB MJIM YIVIOBOM 3aC€UKOHM, a 3aTem
TPOU3BECTH Pa3OMBKy KakIoW deTBepTod wacTtu. [IpomsBomsar
pa30UBKY TOJIBKO TeX OCHOBHBIX KBaJPaTOB, B KOTOPHIX BBHIIIOIHSIOT
HUBENHpOBaHNE. MOXXHO pa30MBaTh KBAIPATHl M JIIOOBIMU JPYTUMH
croco0amM#, HO BCEr/a JOJDKEH OBITh KOHTPONIb TPAaBHIBHOCTH
pa3duBKHM KBaApaToB. Bce BepmMHBI KaK OCHOBHBIX, TaK U
3allOJIHAIOINX KBaAPATOB JOJI)KHBI UMETh HOMED, KOTOpLIﬁ 3aHOCAT
B a0puC M yKa3bIBalOT Ha CTOPOXKKAX OKOJIO BEPIIWH KBaJPaTOB.
OMHOBpEMEHHO C pa30MBKON CETKHM KBAJpaTOB OTMEYAIOT BCE
XapaKTepHble TOYKH MECTHOCTH (IeperuObl peibeda, BEpIIMHBI
MOBBIIIEHUH, ype3bl BOABI, CTPOCHHA U T.N.), KOTOpBIE HE
COBMAJAIOT C BEPIIMHAMY KBAJpaTa, HO MOKa3 KOTOPBIX HEOOXO UM
Ha IIaHe, W TaKXXe 3aHOCAT WX B aOpuc. [lomoxeHne 3TUX TOYEK
OTIPENIeNISIOT TIPOMEPAaMH OT BEPIINH OJIKANIINX KBaPaTOB.
Hymepanuio kBampaToB HAUMHAIOT C BEPXHETO JIGBOTO YIiia M
KOHYAIOT MPAaBBIM HIDKHUM YTIIOM. BepIMHBI OCHOBHBIX KBaJ[pPaTOB
onn(pOBBIBAIOTCS PUMCKAMH IH(paMH W 3aTJIaBHBIMH OyKBaMH, a
BEPIIUHBI 3aMONHSAIOMNX — apaOCKuMu mudpaMu M CTPOYHBIMHU
oykBamu (puc. 76). Cpa3y e mocie pa3ouBKH, a €Iie JIydIle OIHO-
BPEMEHHO C pa3OMBKOW CETKM 3amojHSIONIMX  KBaJpaToB
NPUCTYIAIOT K HHUBenupoBaHuio. [Ipu OoipmIoM paspbiBe BO
BPEMEHH MEXIy STHMH paboTaMH YCTaHOBIICHHBIC NPU pa30OHMBKe
CTOPOXXKH U KOJIBIIIKU MOTYT 6I)ITI) YHUYTOXKECHBI, TOUKH YTCPAHBI.
3OTO BEI3BIBACT 3aJICPXKKY B pabOTax.
!
(.a‘
I3

8¢

Puc. 76. Cniocod HUBeIMPOBAHUS 110 KBa/IpaTaM.



[ocie okoHuUaHMs BCEX pabOT Ha MaXOTHBIX, JIYTOBBIX M JAPYTUX
3eMIISIX, I'JIe KOJIBIIIKH, BEXH U CTOPOXKKH MOTYT MOMEIIATh JIIOJISIM,
HEOOXOAMMO HEHYXHbIE Ul JAIbHEHIINX paboT 3HAKH M KOJIbS
yOparts.

Crioco06 HUBEMPOBAHMS BBIOUPAETCS B 3aBUCHMOCTH OT JJTUHBI
CTOPOH 3allONHSIOMNX KBaJpaToB M penbeda MecTHOoCTH. Ho
BHauvasie Bcerga HupenupoBanueM III wimm IV kmaccos omnpenenstor
BBICOTHl BEpPIIMH Y BCEX WM YacTH OCHOBHBIX KBaJpaToB,
MPOKJIAABIBasi HUBENHPHBIE XOOBl II0 TpPaHUIAM CHEMOYHOTO
yJyacTKa. B HeO6XO,[[l/IMI)IX ClIydasx XO/Jbl TIPOKIAABIBAIOTCA U
BHYTPH Yy4acTKa Tak, YTOOBI IIpU CheMKe pesibeda JJIMHBI CheMOoY-
HBIX X0J210B ObuTH He Oonee 1—3 kM. [Ipu chemke penbeda B 3aKphbI-
TOM MECTHOCTH TEXHHYECKOE HUBCJIMPOBAHUC BLITIOJIHAIOT O6XO[[OM
CTOpPOH KBajpaToB. IIpu 3TOM BCE XOJBI JOJDKHBI OBITH MEXKIY
coboit yBs3aHbl. HuBenupoBaHue HauMHAIOT ¢ 00X0Ja Hapy»KHBIX
CTOPOH KBaJpaTOB, a 3aTeM BHYTPeHHUX. HEoOX0qMMO CTPEeMUTHCS
K TOMY, 9TOOBI CyMMapHas JJTHHA BCEX X00B OblJIa MUHUMAIBHOM.

[Ipu paboTe B OTKPHITOH MECTHOCTH, €CITH JJIHMHBI CTOPOH 3aI0J-
HSIOMUX KBanpaTtoB MeHblie 100 M, HUBENHp yCTaHABIUBAIOT MPHU-
MEpHO B CepelrHe TPYIBI KBAJAPATOB TaKUM 00pa3oM, YTOOHI IO
pelike, yCTaHOBJICHHOW Ha IOOOH TOYKE CHHMAaeMOro C JTOH
CTaHIIMU y4acTKa, MOXKHO OBUIO caeiarh oTcyer (cM. puc. 76). Ha
KaXI0H Touke OepyT TOJBKO OJHMH OTCYET MO YEePHOH CTOpOHE
pelkn. PaccrosHuss ~ Mexny — HUBEIMPOM U peilkamy,
YCTaHOBJICHHBIMU Ha CaMbIX YAAJCHHBIX TOYKaX, JOJIKHBI OBITH
Menee 100 M, a yuca0 TOYEK, HAOIIOMAEMEIX C OJHOI CTaHIIMM,—
He Oosee 25. B xypHanme craHIMHM 0003HAYAIOTCS MPOMUCHBIMH
OykBamu. [lpy  HUBeNMUpOBaHWMM  pEHKH  YCTaHABIHBAIOT
MOCTICIOBATEIFHO Ha BCEX BEPIIMHAX KBAJPaTOB M XapaKTEPHBIX
TOUYKax penbeda U OepyT OTCUCTHI, KOTOPBIC 3alTUCHIBAIOT B KypHAI
WK HaHOCAT Ha abpuc. s yckopeHus paboTHI cieqyeT HMETh
HECKOJIbKO PECYHHKOB, KOTOpBIC HIYyT WK II0 ITapajijciIbHBIM
JUHUSAM, WIA TakuM o00pa3oM, dYTOOBI Tepexoipl HUX ObUIH
MHWHHUMAJIBHBIMHU.

Hepez[aqy BBICOT Ha CMCXKHBIC CTAaHIIUH NPOU3BOIAT YECPE3 CBs-
3YIOIINE TOYKH.

CraHnuy TIpy HHUBEIMPOBAHWHU  3aMONHSIOMNX KBaJAPaTOB
CleyeT  pacmojlaraTb  TaK, 9YTOOBI  XOA  TEXHHYECKOTO



HUBCJIMPOBAHUS NOJTyHaJICAd MEKAY perepaMu BBICHICTO KjlacCa WIIN
Y3JI0BBIMH TOYKaMHU.
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Puc. 77. ’KypHasl TEXHHYECKOI0 HUBEJIHPOBAHUS.

Ecnu cToponsl 3amonssitomiero kBajapara 6oixee 100 M wunum ¢
OJHOW YCTaHOBKHM HUBEJMpPA IO YCJIOBUAM MECTHOCTH HENb3sl MPO-
HUBEIIMPOBAaTh HECKOJIBKO KBAAPAaTOB, TO MHCTPYMEHT yCTaHAaBIIM-
BalOT TOYHO NTOCEPENNHE KaXKIOTO KBaJpaTa U BBINIOJIHAIOT HUBEIIH-
pOBaHHUE BCeX €ro BEepIIMH. B 3TOM cilyyae cHavanga MpOKIJIaJbIBAIOT
3aMKHYTBII XOJ 10 HapyXXHBIM KBajaparaMm (puc. 77), a 3aTeM o
BHYTPEHHUM. V3Mepsisi BBICOTY HUBENHPA, YCTAHOBIEHHOTO NIOCEPE-
JIMHE KBaJpaTa, MOKHO BBIYUCIIATH OTMETKHM LICHTPOB TUX KBajpa-
TOB M HAHECTH WX Ha IUIAH.

[TpaBUIBHOCTH OTCYETOB IO peiikaM IPU 3TOM CHOCOOE HUBEIH-
POBaHMS KOHTPOIUPYETCS CYMMOM OTCUETOB, JIEKALIUX HAKPECT HA
o01ieit ctopoHe KBajparta, B3SITHIX C JIBYX COCEIHHUX CTaHIMi. [/[Be
CYMMBI OTCUETOB, HAKPECT JISKAIINX Ha OOIIei CTOPOHE, MOJKHBI
OBITH PaBHBI MEXKIY COOOM, AOMYCTUMEBIE pacXoxaeHus — menee 10
MM.

i Toro 94TOOB! YpaBHATH MOJTYYCHHYIO CHCTEMY XOJOB, JOCTa-
TOYHO BHAYaJIC YPABHATH BCE HAKPECT JICIKAIUEC OTCUCTHI 11O OOIIIM
CTOpOHaM, pa3dpocaB HEBSI3KY MOPOBHY Ha BCe YETHIpE OTCUCTA, a
3aTeM YpaBHATH XOJ, IPOJIOKEHHBIN N0 BHEIIHEMY NEPUMETPY yda-
CTKa.



6.2. OCOBEHHOCTHU HUBEJIMPOBAHUA
TEOJOJIMTAMU C CAMOYCTAHABJIMBAIOIIIMMHUCA
NHJAEKCAMU BEPTUKAJIBHOI'O KPYT'A

B HEKOTOpBIX COBpEMEHHBIX TEOJOJUTaX YpPOBEHb IMpPHU
BEPTUKAIHLHOM Kpyre 3aMeHEH ONTHUKO-MEXaHHYECKUM
komneHncatopoM. Ilocienuuit mo3Bossier ObicTpee W C OOJbIeH
TOYHOCTBIO YCTaHABIMBAThH MO KPYI'y OTCUET, PaBHBIA MECTy HYJIs,
9TO HEOOXOAUMO JIJIs1 HUBETHUPOBAHUS TOPU30HTATBHBIM JTYIOM.

B ponu onTrueckoro KommeHcaTopa BBICTYMAeT MpHU3Ma, JIMH3A
WIA 3€pKaJio, MOJBEMIMBAacMbleé Ha TPYXHHE WIH HUTIX U
OpPTaHUYECKH BIHCHIBAIOIINECS B OTCUETHYIO CHCTEMY BEPTHKAJb-
HOTO KpyTa.

Puc. 78. IlppHuun padoTsl KOMIIEHCATOPA TEO10JIMTA.

IIpuHnun aeicTBUsT TAaKOro KOMIIEHCATOpa OCHOBBIBAETCS Ha
TOM, YTO OINTHYECKas JeTajdb IMOIBECHOW CHUCTEMBI CTPEMUTCS
3aHATH  HEKOTOpOE  3aJaHHOE  IIOJIOKEHHWE TpH  3apaHee
OTpaHWUYCHHBIX TMpeeliaX HAaKIIOHAa BEPTHUKAIBHOW OCH Ipudopa.
MakcuManbHBIH HAKJIOH OCH BpallleHUs! TEOJ0JIUTa, MPU KOTOPOM
BO3HUKAIOLIUE NOTPEIIHOCTH OTCYETA 11O

BEPTUKAIIBHOMY KpPYT'y HE MPEBBIIIAIOT JOMYCTUMOW BEJIMYUHBI,
Ha3bIBAIOT JUANa30HOM JEHCTBUS KOMIIEHCATOPA.

CxeMy [neificTBHS KOMIIEHCATOpa TEOAOJIUTA MOACHSAET puc. 78.
Ha mem oGo3nauensl: [I2 — moaBemieHHOE 3epKajo, XX — OCh
Bpamenus, JI1 u JI2 — oOBeKTUBBI OTCYETHOH cucTemsbl, [11 —
HEMOJIBIKHO 3aKperuieHHoe 3epkano. Ha puc. 78, a mokazaHo
HCXOJHOE TMOJIOKEHHE mpubopa, KOrma oOCh XX pAacHojokKeHa
OTBECHO, BU3UPHAS OChb TPYOBI TOPU30HTAJIbHA, 4 OTCYET MO KPYTY B
Touke O paBeH Hymro. Ha puc. 78, 6 och xx HaKJIOHCHa Ha yroi y B
npejenax Auana3oHa HaKJIOHa KOMIIEHCaTopa.



Bce onrtnueckue netany OTCYETHOW CHUCTEMBI, 3a UCKIIOUEHUEM
3epkana [12, Takxxe MOKHBI HAKIOHUTHCS Ha yroia y. 3epkano 12
0] JISHCTBHEM CHIIBI TSDKECTH 3aliMET CBOE MpeKHee MOoJIoKeHHe (¢
HEKOTOPOH MOTpenrHocTh0). [1o3ToMy mpHu rOpH30HTAIEHOM TOJI0-
KEHUH 3PUTEIHHON TPYOBI OTCUET M0 BEPTHKAIBHOMY KPYTy OyzaeT
mo-TipexxHeMy pases 0.

B cBf3M ¢ 3TOM KOHCTPYKTHBHOH OCOOCHHOCTBIO TEOIOJHUTA
n3MenseTcs onpeneneHne mecta Hynst (MO) BepTHKaIBHOTO Kpyra.
MecTtoM Hyssl Ha3bIBae€TCS OTCUET 10 BEPTHKAIBHOMY KPYTY IIpH
TOPU30HTAILHOM TIOJIOKEHUH BU3MPHOM OCH 3pUTENBbHOM TPYyObI U
IpY HAKJIOHE BEPTUKAIBHONW OCH BpaIleHUS B Npejesiax Jguarna3oHa
JefcTBUs KoMIIeHcaTopa. M3 3Toro onpeaeneHus CleayeT, 4To eciu
BEepPTUKalbHAs OCh TEOJOJUTa HAKIOHEHa Ha MaJblii yroa B
npejenax Auana3oHa JeHCTBHUS KOMIIEHCATOpa, a Ha BEPTUKAIBHOM
Kpyre yCTaHOBJEH OTCUEeT, PABHBIM MecTy HyJs, TO BH3HpHAs OCh
TpyOBI Oynmer pacronaratbcs TOPU30HTAIIBHO. OtM
obecrieuynBaeTcs BO3MOKHOCTH  BBIIIOJIHGHHSI TEOMETPUYECKOTO
HUBEINPOBAaHMWA. B omimume OT TEOMOJUTOB C YPOBHEM NpH
BEPTHUKAJIbHOM KpYyre 3Ta OIEepanys BBIIOIHIETCS 3HAYNTEIHHO
ObIcTpee U TOUHEe.

CamoycTaHaBIMBAIOIIMMHUCS OTCUCTHBIMH MHIEKCAMHU B HACTOSI-
mee Bpemsi cHabxenbl Teomonutsl THIOB T5K (CCCP), Theo 020
(I'AP), Te-/14 (BHP) u psan apyrux.

HexoTtopele BaxHEHIINE XapaKTEPUCTHKH KOMIICHCATOPOB Tpex
TEOI0JIUTOB NMPUBEICHBI B Ta0I. 24.

Taoauna 24

TexHUueCKHe XapaKTCPUCTHKH T5K | Theo 020 | Te-ji4
INonserieHHbIH 377€EMEHT Ipuzma JIunza u 2 npusmel | Ilpusma

IInockas mnpyxkwuna | Ilnockas npyxuna | Hutn
Jlnama3oH neicTBUs, MUH +3 +4 +6
TOYHOCTb CAaMOYCTaHOBKH, CEK +15 +1 +1
Bpewmst ycriokoenus, cex 1 1 2

Bosnymnsrii

MeTon HHMBEIMPOBAHUS TEOMOJHUTOB IO CYIIECTBY HHYEM HE
OTJIMYAETCA OT MPHHATOTO JUI HHUBEIUPOB. BO3MOKEH camblii
Pa3IMYHBIN MOPANIOK YEPETOBAHUA OTCUETOB MO peKaM, U3BECTHBIH
B TEOMETPUYECKOM HuBenupoBanuu. OpHako B Jr0OOM ciydae
HEOOXO0UMO:

— MPUBECTH 10 KPYIJIOMY YPOBHIO OCh BpAIllCHUSI B OTBECHOE
MOJIOXKEHUE;



— YCTaHOBWTbH HABOJSIIUM BHHTOM TPYObl Ha BEPTHKAaJIbHOM
Kpyre oTcuer, paBHblil MO.

Omnepanyio Mo TOPU30HTHPOBAHUIO TEOJOJINTA THOBTOPSIOT Ha
KaXJOW CTAaHIMH OJWH pa3, ONEpaIi0 MO YCTAaHOBKE Ha Kpyre
otcueta MO — KaxIpIii pa3 mepea OTCUNTHIBAHUEM 10 pelke.

Omnpeneneane MO mnpu  WCMOJNB30BAaHWHM  TEOJOJUTA  Kak
HUBEIMpA aHAJIOTMYHO 10 CMBICAY ONpEACICHUI0 yrma | y
HuBenupa. Ero meproanveckue MOBEPKH TakKe 00s3aTeNbHBI (HE
pexxe onmHOrO pasa B 10 mHe# m mocne mepee3foB ¢ oOBeKTa Ha
00BEKT).

s onpenenenuss MO crnemyeT UCHONIB30BaTh BU3HUPHBIE LIENH,
yaaneHHsle Ha paccrosiHue 50—150 M M pacnonoXeHHble B
TOPU30HTE UHCTPYMEHTA.

MecTo HyJIs, KaK H3BECTHO, BEIYUCIISIOT 1O (hopmyJie

MO = [KJI + KIT + 180°]/2, (5.4)
rae KJI u KII — oTcuersl mpu Kpyre JIEBO U Kpyre MpaBO COOTBET-
ctBeHHo. 3Hadenne MO, momydeHHoe mpu 0=0°, cBOOOAHO OT
BIMSHHUS DKCIEHTPHCUTETa BEPTHUKAIBHOTO Kpyra TEOJIOJHTa C
OJHOCTOPOHHHMM OTCYETOM, YTO BUAHO U3 (POPMYIIBI

ep” .
eMo = —E—-sm @ cos P; (5.5)
3/1eCh € — JIMHEWHBIH 3JIEMEHT JKCHIEHTpucurera;, R — pamuyc

BEPTUKAJIBHOTO KpPyTa; 0. — Yr0Jl HAKJIOHA JIMHUM BU3UpOBaHuUs; P
— HaIlpaBJIeHHE dKCIIeHTpUcuTeTa, p” =206265".

IIpy HajMYUMM  DKCUEHTPUCUTETA  BEPTUKAIBHOTO  Kpyra
yctaHoBka otcueta MO # 0, BeIoMHseMas NMPH OJHOM U3 KPYTOB
(KJI u KII), O6ymer comepxaThb IOTPEIIHOCTh, OIPEACIIIEMYIO

bopmymnoit

g = e-f%-” sin(a— P) npu KJI (5.6)
50040 .-
g = ._9_1% sin(«+ P) mpn KIL. (©.7)

MexaHu3M [eHCTBUS MOTPEMIHOCTH 32 DKCIEHTPUCUTET BEPTH-
KaJIbHOTO Kpyra aHaJOTHYCH ICHCTBUIO yriia | Y HUBEIHUPOB.

IIpu HepaBeHCTBE PacCTOSHUM Sp U Sg 10 peek A u B Bo3HuKaeT
HOTPELIHOCTH B MPEBBIIICHUH, €CJIU BIUSAHUE €' OTIMIHO OT HYJIA:

Bhp = :;— (55 — Sa). (5.8)



Ecnu npu €'=15" nonmycTuts NorpeurHocTs B ONpeeIeHUH Ipe-

BBIIICHUS Opyp =3 MM, TO JIOIYCTUMOE HEpaBHOIUICYHE OyIeT

3 . 206 265"
(2 — Sa)pon = - 015 6 — 40 M, (5.9)

T. €. IpH YKa3aHHBIX YCIOBHSX BIHMSHHE HEPABHOIUICYHS B
npenenax 40 M MPaKTUIECKOTO 3HAYeHUS UMeTh He Oyner. OmHako
BO m30eXaHNEe CHCTEMAaTHIeCKOTO HaKOTUICHHS ITOTPENTHOCTEH M3-3a
pnusiHus EPS' cnenyer crpeMHThCs K KOMIIGHCALMM HEPaBEHCTBA
IJIeY B KOHIIE X0/1a (CEKITUH).

Ans  mpoBepku  BenMYMHBL € < HAa  POBHOM  MECTHOCTH
ycTaHaBIMBaroT Be peiiku A u B (puc. 79) Ha ynanenun 100 m
npyr ot gapyra. C TOMOILIBI0 HHUBEIUpa WIH TEOJ0JuTa,
YCTaHOBJIEHHOTO TOYHO Ha cepeAuHe oTpeska AB, ompenensior
npesbiierne hag. 3aTeM yCTaHABIMBAIOT TEOMOJIHUT Ha PACCTOSHHU
KpaT4aiiero BU3UpOBaHUs OT pedku A (2—3 M) U, pacHoJI0KUB
ero TpyOy B TOPU30HTAIHLHOM TMOJIOKEHHH, H3MEPSIIOT C €ro
noMomipto npeBbiieHre h'ga. HUTSHBIM - JadbHOMEPOM — WITH
PYJETKOH OMpenensoT PacCTOSHUS Sp H Sg. IMockonpky

hpa—hpa= ;— (s8 —sa), , (5.10)
TO )
¢ = (hBA - hBA) P
(38—54)

[ToBepky moBTOPSIIOT 4—6 pa3 ¥ BEIUYUCILIIOT CpeIHEE 3HAUCHIE
MOTPEIIHOCTH €. PacxoxaeHuss MEKIy OTIOCIbHBIMH OIpe-
JIeTICHUSIMUA 3HaYEHUH €' He TOJDKHBI TpeBbmaTh 10”.

HccnenoBanus, CBA3aHHbIE C ONpENEICHUEM Auarna3oHa JAeicT-
BUSI KOMITEHCATOPa U TOYHOCTHU €r0 CAMOYCTAHOBKH, BBITIOIHSIOT I10
METOJINKE, aHAJOTHYHOMN HCCIIeIOBAHUSIM KOMITEHCcaTopa
HHUBEJIUPOB.

A 8

. (.11)

Sa Sg
Puc 79. Onpenesnenne norpemHoCTH 32 IKCHEHTPUCHTET JIUMOa.



TCOHOHI/ITBI C KOMIICHCATOPpAMU MOT'YT HUCIIOJb30BATLCA JIsd I'€0-
METPHUUCCKOI'0 HUBCJIMPOBAHUA IV xiacca ¥ TeXHUYECKOrO HUBEIIH-
POBaHUs; npu MMPOU3BOACTBE H3MepeHHﬁ CJIeayeT
PYKOBOACTBOBATHCA AOITyCKaMH1 COOTBETCTBYIOMIETO Kjracca
HUBEJIMPOBAHUA.

5.3. HUBEJIMUPOBAHUE 3ACTPOEHHBIX TEPPUTOPUI

I'eomeTprueckoe HUBENHPOBAaHHE Ha 3aCTPOSHHBIX YdYacTKax
NpUMEHSIETCs IPH CheMKe pesbeda B Macmradax 1 :2000, 1:1000, 1

500 c¢ ceuenuem 0,25—0,50 ™M, ecnu penbed MeCTHOCTH
CTIOKOITHBIH, 6€3 OOJBIINX MPEBIMICHHH.

HusenupoBanne BBINONHSACTCS C LETBIO MOTYIEHHUS! BHICOTHOTO
IUIaHa TEPPUTOPHH, TIPOAOIILHOTO U MONepevHoro npoduieit, HeoO-
XOANUMBIX JUISL:

— TIOJTyYEeHUS] OTMETOK ChEMOYHBIX TOUEK;

— peIIeHUs] BOIPOCOB BEPTHKAIBHON INIAHUPOBKH;

— TIPOEKTUPOBAHMS U IKCIUTyaTaIlMM Ha3eMHBIX MU MTOJ3EMHBIX.
WH)KEHEPHBIX ~ COOpYXKeHHH  (BOZOMNPOBOAA, KaHaJIN3aIHH,
BOJIOCTOKA, TEIIOCeTeH, raza u T. IL.);

— JIOPOXHBIX paboT, MPOKIAIKN TpaMBaHBIX ceTel U T. I1.;

— OpraHM3aIlMK MOBEPXHOCTH YIHII, IJIOIIAJeH, BHYTPUKBAP-
TaJbHOU TEPPUTOPUU U T. II.

HuBenmupoBanne 3aCTpOSHHBIX TEPPUTOPHUH MOApa3eIsieTCs] Ha
IIBa BHUA paboT:

1) HUBeTMpPOBaHME YIINII;

2) HUBEJIMPOBAHHUE 3aCTPOCHHBIX YYaCTKOB, KBAPTAJIOB.

5.3.1. HUBEJIMPOBAHUE VY JINI]

[poilecc HUBETUPOBAHUS YITHI] HAYUHACTCS C PA30MBKU MHUKeETa-
’Ka 0 Tpacce HUBEIMPHOTO X0/1a BJOJIb yiuil. Tpacca HUBEIUPHOTO
XO/la TPOKJIAJBIBAETCS MO OCH MPOE3/a, €CIM MNpOe3kas YacTh
HEMOIIIEHAs, WM [0 OJHOMY W3 JIOTKOB Tpoe3fa (Mo HIDKHEMY),
ecnu ynuia onaroyctpoeHHasi. [Ipy HANUYUU HA YIIUIE BOJAOOTBO/I-
HBIX KaHaB TPaccy MPOKIIAIbIBAIOT [0 OPOBKE KAHABHI.

P8.36I/IBKy IIUKETa>xXa TAaKXE MOXXHO BECTH IIO q)acaI[HBIM JIMHU-
saM. HuBenupHyo Tpaccy OOBIYHO MHPOKJAIBIBAIOT IMPH MOMOIIH
cTabHOHM neHThl. [IukeTaxk pasbuBarot depe3 20 M MpU CheMKe B
macmrabe 1 : 500, gepe3 30 M — 1 : 1000 u gepe3 50 m — 1 : 2000.



Ha xapakTepHbIX TOYKax penbeda, HA TMOBOPOTAX W Ha Mepece-
YEHHSX MMPOE3/I0B MO TPACCE YCTAHABJIMUBAIOT ILTFOCOBBIC TUKETHI.

Cesi3yronue TOYKH (OOBIYHO 3TO MHUKETHI M IUTFOCOBBIC TOYKH)
3aKpEIUISIOTCSI  JISPEBSIHHBIMU ~ KOJIBSIMH ~ WJIM  METaTHYECKUMH
WITEIPAMU (Ha 6JIar0yCTPOEHHBIX IIPOE3/1ax).

Puc. 80. MecTa ycTaHOBOK peeKk IIPH HUBEJIMPOBAHUH YIHIbI.

Ha kakxgoMm nmuKeTe WM IUII0COBOIM TOYKE TPACCH HUBEIHPHOTO
Xo/a pa30MBaIOT MonepedHUKH. [lonepeyHnKr JOJDKHBI 3aHUMATh
MIEPHECHANKYJISIPHOE TIOJIOXKEHNE K ocH mpoesfa. KoHeuHble TOUkH
TIOTICPEYHHKOB CIIEyeT MPUBA3BIBATH IIPOMEPAMH K JHHHUM (hacaga
WIN K OTAENBHBIM 3[JaHWSM, KOHIBI MONEPEYHHKOB OTMEUYAIOT
MEJIOM, KPacKOH MIIN CTOPOXKKAMH.

PaccrosiHust Mex1y TOUKaMy Ha MONEPEYHUKaX HE JTOJDKHBI TIpe-
BeimaTh 20 M g macmraba 1 : 500, 30 M — gas 1 : 1000, 50 m —
st 1:2000 mpu ceuennn penseda 0,25 — 0,50 m. PazouBka morme-
PEYHHKOB TPOU3BOJIUTCS C TIOMOIIBIO CTAJIBHOW JIGHTHI HIIH
PYJETKH.

Ha nmonepeunnkax (puc. 80) HUBEIUPYIOTCS TOUKH: y (hacaHON
mann (1 1 7), Bepx OOparopHOTO KaMHs, T OpoBKa TpoTyapa (2 u
6), HI3 OOPIIOPHOTO KaMHs, MU JIOTOK (3 1 5), och mpoe3na (4).

Ha monepednnkax HUBEIUPYIOT TAaKXKe TOUKHA Ha OPOBKaX KaHaB,
Ha JIHE KaHaB, a TaK)Xe Bce XapakTepHble Touku. [Ipn HUBenHMpoBa-
HUU To4ueK y QacamHoit mauM 1 1 7 (cm. puc. 80) peliky ciemyer
CTaBUTb HAa HEKOTOPOM PAcCTOSHUU OT 3JIaHHUsl, TAK KaK BCIIEICTBHE
MOZICHIITKK TPYHTA OKOJIO 311aHui pesibe) MOXKET OBITh UCKaXKEH.

[Ipy HUBENUPOBAHUM YJIMI[ TOJDKHBI OBITH MOJYYEHBI OTMETKH
CJICIYIOLINX TOYEK:

— JIOTOK MIPOTUB BBE37a B KBApTa;



— BCC BBIXOJIbI MOJ3EMHBIX COOPYKEHHI (HUBEIHPYIOTCS OHHU
110 METOAMKE, ONUCAHHOH B 1. 5.4),

— npu cbeMKe penbeda B Maciurade 1 : 500 HEUBenHpyrOTCS BCe
BXOJBI B 3/1aHHE, IpU cheMke B MacmTade 1 : 1000 HuBenmupyroTcs
KpaitHue BXOJbI B 31aHue, Ipu cbeMke 1 : 2000 moayqaroT OTMETKY
TOJIBKO OJTHOTO U3 BXOJIOB,

— TIPUSIMHUKY (HO W BepX); HUBEIHPOBAHNE TIPUIMHHUKOB IPO-
M3BOAMTCS TIpU cheMKe B MaciuTadax 1 :500, 1 : 1000; mis momyde-
HUSL OTMETKH BepXa NpUSMHHKA pelika CTaBUTCS B CPEIHEH ero 4a-
CTH y HOAOUIBBI BOJOOTPpAXKIAIOIIETO yCTpOﬁCTBa; JJIA IOJTYyYCHHUA
OTMETKU JTHA MPOU3BOAUTCA 3aMEp Fﬂy6I/IHbI MpUAMHHUKa OO0 BE€pXa
BOJIOOTPAXKJAIOLIETO YCTPOUCTBA U BBICOTHI 3TOr0 YCTPOMCTBA,

— Mpoe3Xkas 4acTh MOCTOB,

— BCPX U HU3 NOATIOPHBIX CTCHOK,

— OTKOCBI, UX BEPX U MOJOIIBA,

— TIepecedeHus OCel M JIOTKOB IIPOE3/IOB.

[Ipr HaMUYUK TOPHU3OHTAJIHHOTO IUIAHA YIUIBI HUBEIUPYEMEIC
TOYKH HAHOCATCS Ha KOTHIO TUTaHA OT CYIIECTBYIOMIEH CUTyalnu.

[Ipu oTCYTCTBHH TOPU30HTAIEHOTO TUIaHA Pa30MBKY Tpacchl HU-
BEJIMPHOTO XO0Jla U TOIEPEUYHUKOB MPOM3BOIAT C BecHHEM abpwca.
B aOpmce maror mpuBsA3Ky TO4YeK K (pacamaM 3maHU M ApYroi
curyanun. Ha alOpuce OTMEYalOT IOJIOKEHHE HCXOJHBIX TOUYEK
TPAacCHI.

Touku TMOBOPOTA OCHU WJIM JIOTKA IIPU OTCYTCTBUU IJIAHOB ITPUBS -
3BIBAIOT IIPM TMOMOIIM CTAJbHBIX PYJIETOK (TpeMsl MpoMepaMH K
TIOCTOSIHHBIM IIPEJIMETaM MECTHOCTH) M 3apUCOBBIBAIOT B abpuC C
YKa3aHHEM CTPOCHUH, K KOTOPBIM CJCIIaHbI IPUBSI3KH.

HuBenupHble XOIBI, MPOKITAIBIBACMBIC 1O YIUIAM, IOJDKHBI
OIMMUPATHCS HAa TOYKU CHEMOYHOH CETH WIIA MCXOHEBIC PETICPHI.

Bucsure Xompl NOIyCKArOTCS B HUCKIFOUUTEIBHBIX CIyYasx H
JOJDKHBI OBITH B 0053aTEIIFHOM IMOPSAKE MPOUACHBI TBOWHBEIM HUBE-
JPOBAHUEM.

OmnpeneneHre OTMETOK Ha YIHIAX MPOU3BOIUTCA C TOUYHOCTBHIO
1 IO METOJAUKE TCXHUYCCKOTO HUBCJIMPOBAHUA.

[Topsimok paboTH Ha CTAHLIUAX JOJDKEH OBITH CIICTYIOIINiL:

— HUBEIINp yCTaHABIMBAIOT B pabouee MMoI0KeHHE;

— OepyT OTCYeThl Ha 3aJHIOK0 (MCXOIHYIO WJIH CBS3YIOIIYIO)
TOYKY II0 YEPHOU CTOPOHE pelKH;



— OepyT OTCYETH Ha MEPEIHIOI TOYKY (CBSA3YHOIIYI) IO
YEpHOH U KPAaCHOH CTOpPOHAM pEiKH, BBIUUCISAIOT «IISATOYHYIO»
Pa3HOCTB;

— OepyT OTCUeT Ha 3aJHIOI0 TOYKY IO KPacCHOI CTOpPOHE peKH
1 BBIYUCIIIIOT «IISITOYHYIO» PAa3HOCTD;

— BBIYUCIIAIOT MPEBBIIIEHUE MEX/Ty CBSI3YIOIINMH TOUKAMHU;

— MPHUCTYNAIOT K HUBEINPOBAHUIO MPOMEXXYTOUHBIX TOYEK (Ha-
0Opy THKETOB), NMPH 3TOM OEPyT OTCYETHI TOJBKO II0 UYEPHOU
CTOpPOHE pENKH;

— BBIUUCJISIOT MIPEBBIIECHUS MEXTy 3aaHel u
MPOMEKYTOUHBIMHU TOUKAMU;

— 3aKaHYMBAIOT pabOTy HAa CTAHIMM MOBTOPHBIM HaBEJACHHEM
Ha IEPEIHIOI0 CBA3YIOUIYI0 TOUKY IS KOHTPOJIS YCTOWYMBOCTH
MHCTPYMEHTA B Ipoliecce padoThl Ha CTAHIMH, U B )KypHaje OTCUYET
3alUCBIBAETCS TOBTOPHBIM; PACXOXKICHHE MEXIY TIEepBBIM U
TIOBTOPHBIM OTCYETAMH HE JOJDKHO MpeBBIIaTh 10 MM.

Ocoboe BHHMaHHE HY)XHO YAETATh NMPAaBMIBHOHN 3alMCH HyMe-
panny MMKETOB ¥ HUBEJIUPYIOMINX TOYEK, COOTBETCTBHIO HOMEPOB B
JKypHaJIe ¥ Ha KOITMH IUTaHa MK Ha abpHuce.

PacxoxneHnst B IIPEBBIMICHHUSX ITHKETOB (CBA3YIOIIUX TOYCK),
ONIPEZCICHHBIX IO pa3sHbIM CTOPOHAM pEHKH, HE JOJDKHBI
npesbimath 10 MM. PazHocTh B OoTcueTax mo 4YepHOW M KpacHOU
CTOpOHaM («IIATOYHAs» Pa3sHOCTh) PEUKM HE JOJDKHA OTIUYAThCS OT
BEJIMUMHBI TIOCTOSIHHOM pa3zHocTH Oosiee yeM Ha 5 mM. HopmanbHas
JUIMHA BU3UpHOTo dy4a 120 M. IIpu Xopoumx yciIoBUAX BUIUMOCTH
JUIMHY JIyda MOXHO YBEIHYIHUTh 10 150 M.

[Ipn HUBeNMpPOBaHMM yNHIl BEIyT HUBEIUPHBINA XypHaI, TIe 3a-
MTUCHIBAIOT HOMEpPA ITUKETOB U OTCUETHI 10 perkam. .OTHOBpeMEHHO
Ha KONHHM TUIAaHA WJIM Ha abpuce OTMEYAIOT IOJIOKEHHUE MMUKETOB H
nx HoMepa. OTcYeThl TOYEK MONEPEYHHKOB, HAXOMSIINXCS CIpaBa
0 X0y OT OCH, OJNHCHIBAOT OyKkBO# «I1», BieBo — OykBOit «JI»,
paccTosHHS 10 TOYEK Ha MONEPEYHHWKAX OTCUUTHIBAIOTCS OT OCH
Tpacchl BIIPaBO M BJIEBO WMJIHM NPHCBAWBAIOTCS BCEM TOYKaM CIIpaBa
10 XO/1y HeUEeTHBIE HOMEpPa, a ClIeBa — YETHBHIE.

Bce 3ammcu Ha pabouell Konmuu WM Ha abpuce U B HUBETHPHOM
JKYpHAaJIC JOJDKHBI OBITh YETKHMH, HE BBI3BIBATH COMHEHHMS B TOM, K
KaKkuM TOYKaM OHH OTHocATcs. JKypHan IoibkeH ObITh 0(OpMIIEH,
CTPaHHUIIBI TNPOHYMEPOBAaHbL, COCTABICHO OIJIABJICHHE, B KOHIE
3ammcei XKypHaJl T0JDKEH OBITh HOANUCAH HCIIOIHUTEIEM.



YpaBHUBaHHE XOJOB [0 TpaccaM HUBEIMPHBIX JIMHUI MPOU3BO-
JMATCS  VIOPOUICHHBIMA METOJaMU. YpaBHUBAHHE XOJOB U
BBIYMCIICHUE OTMETOK IO TPACCE MPOU3BOIUTCS B BEJIOMOCTSIX.

B pesynbrare mosieBsix pabOT MO HUBEIHMPOBAHHIO YIHIL MPE-
CTaBJISIIOTCSI CIICAYIOLHE MaTepUaIbL:

— HHBEJIUPHBIE JKYPHAIIBL;

— paboyasi KOs TOPU30HTAILHOTO IJIaHa WU abpuc;

— BEJIOMOCTb BBIYHCIICHHS OTMETOK.

I[lo nomeBoMy Marepuany B KaMepPaJlbHBIX  YCIOBHSX
COCTABJISICTCS TUIAH, HA KOTOPBIA HAHOCSTCS BCE 3aHUBEIIMPOBAHHEIC
B HaType TIUKCTHI, BBIIIUCBIBAKOTCA OTMETKH IIMKETOB C
OKpyrjleHueM 10 caHtuMerpa. Ilo oTMeTkaM MHMKETOB Ha IUIAHE
MPOBOJISITCS TOPU3OHTANIM. Uepe3 MOBEPXHOCTU C HUCKYCCTBCHHBIM
TMOKPBITUEM I'OPU3OHTAIIN HE ITPOBOAATCH.

5.3.2. HUBEJIMPOBAHUE 3ACTPOEHHbBIX YHACTKOB

ITpon3BOACTBO HUBETUPOBAHUS 3aCTPOCHHBIX yYacCTKOB BBINOJI-
HSIETCS] aHAJIOTUYHO HUBEIMPOBAHUIO YIHIL (TTPOE3IOB).

Kak ¥ 1pu HHMBENIMPOBAaHWM YIUI, 3]eCb MOTYT OBITh IBa
cirydas:

— HaJIN4YKe TOPU30HTAIBHOTO IIIaHA YIaCTKa;

— OTCYTCTBHE TOPU30HTAIBHOTO IUIaHA.

B 00oux ciydasix MOCTYHaroT Tak ke, Kak ykazaHo B 5.3.1.

PaboTa 1o HUBEIMPOBAHUIO 3aCTPOCHHON TEPPUTOPHH (YIacTKa,
KBapTaya, MPOMITIOIMAAKA U T. A.) HAUNHAETCS C PEKOTHOCIIMPOBKH,
BO BpeMsI KOTOPOH HaMEUaroT PacliojOKEHHE HUBEIHPHBIX XOMIOB.
HuBenupHble X0l HaMEYalOT IO TPOJOKECHHBIM TEOIOJUTHBIM
XO0ZlaM WJIM CaMOCTOSITEIbHBIMH CHCTEMaMH XOJOB C MPHUBSA3KOH K
UCXOIHBIM pernepaM. CBs3yloniie TOYKH HUBEIHPHOTO X0Ja BHIOH-
paroTcs Ha MOCTOSIHHBIX IpenMeTax (KOJNbL0O CMOTPOBOTO KOJIOAIA,
KPBUIBLIO 3/1aHUS U T. 1.), KOTOPBIE HE U3MEHSIOT CBOETO MOJIOKCHHS
B IIJJAaHE U IO BBICOTE B MPOJODKEHHE AIHTEIHHOTO CPOKa. DTH
TOYKM HAHOCATCS HA KOIHMIO IIaHa Wi abpuc. Pe3ymbTarhl
PEKOTHOCIIMPOBKN HAHOCSTCS Ha KOIMIO TOPU30HTAIBHOIO IUIaHA.
Ecnu Her KomMu IulaHa, TO pE3yJbTaThl 3aHOCSAT B NMHUKETaKHBIH
JKypHaJI.

Jns neranpHOM cheMKH peibeda Bcs HUBENUpyeMas IUIOLIAfb
JOJDKHA OBITh PaBHOMEPHO IIOKpHITAa IMKETAMH HE pExe, 4YeM



YKa3aHO B TabI1. 25, IIpU 5TOM IMUKETHI JOJI’KHbBI OBITh B3SITHI BO BCEX
XapaKTCpHbIX TOYKaX C pPACHYETOM, 4TOOBI penbe(b ObLI BBISBIIEH
IIOJIHOCTBIO.

Ta6uuna 25
Maciirab CbeMKH | PaccTosiHEe MEXTy THKETaMU, M
1:500 20
1:1000 30
1:2000 50

Ha xommu nnana mnm Ha aOpuce MUKETHl U CBS3YIOMINE TOYKH
HYMEPYIOTCSI U TTOJIOXKEHUE UX OTMEYAETCS KPY/KKOM.

[Ipn nomyyeHNN MHUKETOB, HE MPUBS3AHHBIX K CHTyallWH, Jiena-
IOTCS TPUBS3KH HMX K CyIIecTByromed 3actpoiike. Hambomee
pacrpocTpaHEeHHBIM SIBJISIETCS METO/| IPUBS3KH 110 CTBOPAM.

[Ipn HUBENMPOBaHWHM 3aCTPOCHHBIX YYACTKOB ONPENEIISIOTCS
OTMETKH TeX e TOUYEK, YTO ¥ NPH HUBEIUPOBAaHUH yiuIl (cM. 5.3.1),
HO Hapsy C 9TUM OINPEIEISIOT U PSI APYTHX:

— IIPY HUBEJIHMPOBAHWH BHYTPHKBAPTAIBHBIX ITPOE3JIOB CIIEIYeT
OTIPEAEIATh OTMETKY IOKPBITHS [0 OJJHOMY U3 JIOTKOB;

— KaHaBbl, IPOTOKH, SIMBI, XOJIMbI XapaKTEePHU3yIOTCsl HE MEHEe
YeM TpeMsI TOUKaMu: IBYyMs y KpaeB M OJHOW TOYKOH MocepeanHe
(HaBepxy W Ha OHE);

— B BOJIOEMaXx JAeTCsl OTMETKA (B KPYIHBIX BOJJOEMAaX HE MEHEE
JBYX OTMETOK) ype3a BOABI C YKa3aHUEM JAThl ONPEICIICHHS;

— MeCTa HM3pBIThIEC, Kapbepbl, CBAJKH, MECTa, B KOTOPBIX IMpO-
U3BOJITCS 3eMIISIHBIE pabOThl, OKOHTYPUBAIOTCS, OTMETKH JAI0TCs
10 KOHTYPY U B XapaKTepHBIX MeCTax BHYTPH KOHTYpa.

[Topsinok paOGoOTHl Ha CTaHIMU, HHCTPYMEHTBI, METOABI paboTHl,
JOMYCKH T€ e, YTO M IPH HUBEITUPOBAHUH YIIHIL.

B mporiecce HUBEIMpOBaHMS Ha KONWU IJJaHA WJIM Ha abpuce
HEOOXOANMO IOKa3bIBaTh HAIPaBJICHHE CKATOB, JIOIIMH, TAIHBETOB
CTpEJIKaMH, 3TO 00JIErYUT NPOBEACHHE Ha IIaHAaX TOPU30HTAJIEH.

[Ipn HUBeNMPOBaHWMHM YYaCTKOB TIPUMEHSEMBIC >KYpHAIBI,
3alcl B HUX W WX O(GOpPMIICHHE, YpaBHHBAaHHE XOJOB H
BBIUHMCIIEHHE OTMETOK CBS3YIOUIIMX M IPOMEKYTOYHBIX TOYCK,
HoJlydyaeMble  MOJIeBbIE MaTepHalbl, HAHECEHHE IHKETOB C
OTMETKaMH Ha IUIaH U pPUCOBKa peibeda Te Ke, 4To W Ipu
HHUBEIMPOBAHUH YJIIHII.

IIpn mpoBeneHNMN TOPU3OHTAJECH NOIKHBI  BBINOJIHATBHCS Clie-
JYIOIIUE MIPaBUIIa;



1) no nepeBSHHBIM BPEMEHHBIM MOCTPONKAM FOPU3OHTANIU MPO-
BOJASATCS IIyHKTHPOM;

2) TOPU30HTAIH HE IPOBOAATCS:

—depe3 IIOCTOSIHHBIC [EPEBSIHHBIC 3/JaHHUS M KalHTaJIbHbBIC
COOPYXKEHHS,

—depe3 OCHIIM, MO KPYTBIM OOpBIBHCTBIM CKaTaMm, He
HMEIOLIMM  €CTECTBEHHOTO [OKPOBAa, 4YEPe3 M3PBITHIE MECTa,
Kapbepbl, CBAJIKH,

— TI0 TIPOE3/1aM C UCKYCCTBEHHBIM MOKPBITHEM,

— Ha Yy4YacTKaX C MCKYCCTBEHHBIMH COOPYXKEHUSMH (JIOTKHU
BOJOOTBO/IA, IJIOTUHBI U T. [I.).

B aTux cnydasx penbed xapakTepHU3yercsi OTMETKaMH MTHUKETOB,
BBINMCaHHBIMU Ha IIJIaHE.

5.4. HUBEJINPOBAHIME HA3EMHBIX, HA/IBEMHBIX 1
BBIXO/10B ITOJI3EMHBIX KOMMYHUKAITUU

WNnxenepuble KOMMYHUKAIIMM MOTYT OBITh  HaJI3€MHEIE,
Ha3eMHBIE U NTOJ3EMHBIE.

[lonzemMHblE MH)XEHEPHBIE CETH, KaK MpPaBWIO, HAXOASATCS B
TPYHTE, B 3AIUTHBIX TPYOax, KOHCTPYKIIMSIX MU OJIOKax, a TAKXKe B
KaHajaX W HEeMpPOXOJMMBIX HIIM MPOXOJWMBIX TYHHENsAX (KOJIIeK-
TOpax).

B 3aBucuMocTH OT penbeda KOMMYHHKAIIUH MOTYT BBIXOAHUTE Ha
TOBEPXHOCTh 3€MJIM U J1aXKE€ HAXOAUTHCS HaJl MOBEPXHOCTHIO 3EMIIH,
T. €. OHM Ha OTJAENBHBIX y4acTKaxX MOTYT OBITh HA3¢MHBIMH U Ha[-
3€MHBIMHU.

HamzemHbIe MH)XEHEPHBIC CETH Pa3MEMIAOTCs Ha CTON0aX, Mad-
Tax, 3CTaKaJax, KPOHIITEHHaX.

Ilo Ha3Ha4YeHUIO BCE MHKEHEPHBIE CETU KOMMYHUKaIMKM noapas-
JIENSIOTCS: Ha BOJOMPOBOAHBIE, TEIUIO(UKAIIMOHHBIE, KaHAJIN3a-
[IMOHHEIE, DHEPTETUUECKHE, PEIbCOBBIC U OE€3PETHCOBBIE JOPOTH H T.
.

KoMMyHUKaITU MOTYT OBITH COBMEIIIEHHBIMHU.

CoBMCIIICHHBIC HMHXXCHEPHBIE CETH MOTYT OOpa30BBIBATh
CJIeIyIoIIHe TPYIIbL:

— TEIUIOBBIE CETHU C BOJONPOBOJHBIMHU CETSIMH, IIPU 3TOM BOJIO-
MPOBOAHBIE CETH Pa3MEILAIOTCS MO/ TEIJIOBBIMU;



— TEIUIOBBIE CETH C BO3/yXOBOJIAMH, @ B OTIEJBHBIX CIY4asxX U
¢ TpyOonpoBojaMu He(TENPOAYKTOB, TPAHCIIOPTUPYEMBIX B I10JI0-
TPETOM COCTOSTHHHY;

— DHEPIeTHYECKUE CETH U TEIUIONPOBOABI ¢ HEKOTOPHIMHU BHIA-
MU TEXHOJIOTUYECKUX CeTeH, TPaHCHOPTHPYIOLIMX HEroplouue U He-
BOCIUIAMEHSIOIINECS )KUIKOCTH, HHEPTHBIE I'a3bl.

HuBenupoBaHue Ha3eMHBIX, HaJ3€MHBIX, BBIXOZOB MOA3EMHBIX
KOMMYHHKAllMil Ha 3aCTPOCHHBIX TEPPHTOPUAX IPOHU3BOIMUTCS
OJJHOBPEMEHHO C HHUBEJIUPOBAaHHEM IIPOE3JI0B M 3aCTPOCHHBIX
y4acTkoB. MeToarKa Mpou3BOJICTBA 3TUX paboT onucana B 5.3. [l
KOPPEKTYpbl CHEMOK HHUBCJIMPOBAHUE HA3C€MHbIX, HAJA3CMHbLIX,
BbBIX0O/10B IIOA3EMHBIX KOMMyHI/IKaHI/lﬁ TPOU3BOAUTCAH
CaMoCTOATENbHO, 0e3 pa3OMBKH IOIEPEYHHKOB. B He3acTpoeHHbIX
TEPPUTOPUSAX  HUBEIMPOBAHUE KOMMYHHKAIMM  IPOU3BOAUTCA
TPUTOHOMETPUICCKHUM HUBCIUPOBAHUCM.

Ilpy HUBENMPOBAHMH BBIXOJOB IIOJ3EMHBIX KOMMYHHKALHUH
ONPENeISIFOTCS ~ OTMETKH  CJIEAYIOLIMX  TOYEK:  KOJOJLEB
BOJOIPOBOJAA, KaHANM3allMH, CBS3M, BOJOCTOYHBIX pEIICTOK,
ra30BbIX KOBEPOB. [JIsl MOy4eHNsI OTMETOK KOJIOJIEB HIIH KOBEPOB
pelika  cTaBUTCH Ha KOJBLO KOJOIUA, HUBEIUPOBAHUE
MPOU3BOAUTCS 110 JBYM CTOPOHAM PEHKHU HIIM NPH ABYX TOPHU30HTAX
HHCTPYMCHTA. PaCXO)KZ[eHI/IH B TIPCBLIMICHUAX, TOJYUYCHHBIX I10
Ppa3HBIM CTOpPOHAM PEeHKH, He JOJDKHBI IpeBBIIaTh 20 MM.

flofepxwocme
Puc. 81 DemMeHTHI 3eMJISIHOTO NOJIOTHA.
B mectax 6eckoi0/1e3HOr0 BHIX0/a TOJ3EMHBIX KOMMYHHKAITHI
Ha TIOBEPXHOCTH 3eMJIM (B HYJIEBBIX TOYKAaX) CIEIYET OMPEICsiTh
OTMETKH Bepxa TpyObI, KopoOa U T. II.



HuBenupoBaHue Ha3eMHBIX KOMMYHUKAIIUI COCTOUT U3 HUBEIH-
pOBaHMsI TPaMBaHHBIX, KEJIE3HOIOPOKHBIX MyTeH, aBTOMOOHIIBHBIX
JIOpOT B IIpeaenax 3aCTPOCHHOW TEPPUTOPHUH U T. 1.

IIpu HUBENIMPOBAHUU KENE3HOJOPOKHBIX U TPaMBAaWHBIX MyTeH
JOJDKHBI OBITH MOTYYEHBI OTMETKH T'OJIOBOK PEIbCOB, MEPECEICHUH
ITyTeH, KPECTOBUH CTPEJIOK, 3EMJITHOTO MOJIOTHA y TOJAOLIBBI Oai-
JTACTHOM MPU3MBI, OPOBOK IOJIOTHA, OJHOM-TPEX TOUEK MO OOJIBIINM
OTKOCaM HaChINU UM BBIEMKH; OJOIIBEI 1 OPOBKH PE3EpBOB, TOUCK
Ha paccTosHuM 10 M B CTOpOHY OT MOJOILIBBI OTKOCOB, HACBHIIH H
BEPXHHUX I'paHel BHIEMOK U JPYTUX 3JIEMEHTOB 3€MJITHOTO MOJIOTHA,
BBIPAXKAIONIMXCS B MacinTadax chemk (puc. 81).

HusenupoBanne aBTOMOOHIIBHBIX JIOPOT BBINOJHSETCS CIEAYIO-
MM 00paszom.

Ha mpoe3sxei yacTu meOEHOUHBIX U I'PaBUIHBIX MOKPHITUH Ha
Ka)XJIOM TOINEePEeYHHUKE JIOJDKHO OBITh MPOHUBEIMPOBAHO HE MEHee
TPeX TOYEK, a JUIl YCOBEPIIEHCTBOBAHHBIX IMOKPBITHH M OYJIBDKHOMN
MOCTOBOH — He MeHee IATH (cM. 5.3). B )kypHamax HUBEIHPOBaHUS
JOJDKHO OBITH TOYHO YKa3aHO MECTOIOJIOKCHHE HUBEIUPYEMBIX Ha
JOpoTax TOYeK.

[Tpn HEBEMMPOBAaHNH KOMMYHHUKALIMI MOTYT BCTPEUaThCs Mable
THIPOTEXHUYECKAE COOPYXEHUS: TPYOBbI, (HIBTPYIOIINE HACBIIH,
HaropHele ¥ BOJOOTBOAHBIE KaHAaBBl M T. I. DTH COOPYKEHHS
HHUBEJIUPYIOTCS OJHOBPEMEHHO C JAPYTMMH KOMMYHHMKalUsAMHU,
OTMETKH IepefaroTcs Ha XapaKTepHble TOYKH. MecTa yCTaHOBKH
peiiku st TpyO npuBoIsTCS Ha puUC. 82.

SN T WS T S

Puc. 82. MecTa ycTaHOBOK peiiKu NPH HUBEJIMPOBAHUU TPYO.
HuBenupoBanue Haa3eMHBIX KOMMYHHUKALIMI  BBITOJIHAETCS
IMyTeM Mepedadyd OTMETOK Ha HHU3KYIO YacTh IMOHOIIBBI HECYIIHMX
KOHCTpYKLHMI (Omop, CTONOOB M T. I.) IO HPOJOIBHOH OCH
coopyxkeHui. OmpeneneHue BBHICOTHI OIOpP W IMEpenagoB BEPXHETO
CTPOCHUS HAA3EMHBIX KOMMyHI/IKaIII/Iﬁ BBIINIOJHACTCA TOJIBKO IIO
CIicUaJIbHOMY 3aJaHUIO.



I[pyrne KOMMYHUKAIIUM, BCTPEUANOMINECI NPU CbEMKaAX, KOTO-
PbI€ HE MECPCUUCIICHBI B OTOM naparpa(be, HO IO KOHCTPYKIIUU MaJlo
OoTJIMYaromuyecsa OT HUX, HUBCJIMPYIOTCA TaK K€, KaK HOZ[O6HI:I€ um
OINMCAHHBIC BBIIIE KOMMYHHUKAIIAN.



T'maBa 6
TPUT'OHOMETPUYECKOE HUBEJIUPOBAHUE

6.1. OBIIUE COOBPAXXEHU A

IIpu BBICOTHOM 000CHOBaHHUHU KpPYIHOMAcCIITaOHbIX
TonorpaU4eckux ChEMOK TPHUIOHOMETPHYECKOE HHBEJINPOBAHUE
MOJKET OBITh TPUMEHEHO B CIEAYIONINX CIydasx:

—IpU  pa3BUTHM  CeTeil  CrymeHus Uil  oOecredeHus
TornorpaguYeckoil CheMKH ¢ cedeHueM penbeda 2 1 S M B FOpHBIX,
HpPEATrOPHBIX U BCXOJIMIICHHBIX PaliOHax;

— TIpH  ONpEJCICHUN BBICOT OIO3HAaKOB sl oOecriedeHus
CTepeo-PpOoTOrpaMMETPHIECKON ChEMKH C cedeHHeM penbeda 2 u 5
M;

— TP ONPENIEJICHUN BBICOT TOYEK KOMOMHUPOBAaHHON TOIOTpa-
(udeckoif ChbeMKH ¢ cedeHrneM penseda 2 M 5 M IpOJIOKEHHEM BEI-
COTHBIX XOJIOB.

[Tpu BEICOTHOM 00OCHOBaHUH TOMOTPapHYECKUX CHEMOK C ceve-
HHUeM pembeda | M TPUrOHOMETPHYECKOE HUBEIMPOBAHHE
NPUMEHSETCS JIMIIb B OCOOBIX CIydasX.

VicxomHpIMH I8 TPUTOHOMETPHUYECKOTO  HHMBEIMPOBAHUS
CIIy’)KaT IYHKTBI, BBICOTBI KOTOPBIX OIIpEJeNICHBI T'€OMETPHUYECKUM
HHUBeIUpOBaHUEM. VcXoqHble MYHKTHI JOJDKHBI paclioyiaraThCsi He
pexe, ueM uepe3 5 CTOPOH TpHaHTyJIsuuu 4 kiacca, 1 u 2 pa3psaoB
Wi nonuroHomeTpun 4 knacca, | m 2 paspsanoB. B ropnoit
MECTHOCTH YHCIIO CTOPOH MEXIy HCXOJHBIMH CTOPOHAMH MOXKET
OBITH YBEJIIMUCHO (B 3aBHCUMOCTH OT KOHKPETHBIX yCIIOBHH).

JUIMHBL CTOPOH B TpUAHTYISAIMH 1 M 2 pa3psanoB, a TakkKe B
MOJIMTOHOMETPHUH 4 Kacca, | u 2 pa3psaoB IpUBEACHBI B TaoOI. 26.

Tabuauna 26
S, KM Tpuanrynauus | IToauronomerpus
1 p. 2p. |4xm | 1p. | 2p.
MackumaibHas 5 3 20 | 0,8 |0,35

MuHuManbHas 0,5 0,25 0,25 | 0,12 | 0,08
OnruManbHas 2—3|1-15| 05 | 0,30 (0,20




6.2. PABOUYHE ®OPMYVIJIbI TPUTOHOMETPUYECKOI'O
HUBEJIMPOBAHUA

Cxema m3MepeHus TpeBsimeHns h Mexay Toukamu A u B 3em-
HOW TOBEPXHOCTH METOJIOM TPUTOHOMETPHYCCKOTO HUBEIHPOBAHUS
MoKasaHa Ha puc. 83.

B Touke A Ha BBICOTE | OT IIEHTpa MYHKTA YCTaHOBIICH
TEONONMUT, B TOYke B Ha BbicoTe | — BU3MpHas menb (Touka
HaBEJICHUsI TOPU3OHTALHON HUTH CETKU TE€OJI0JIUTA).

S

Puc. 83. Onpenesienne npeBbiieHUsl METO0M TPHTOHOMETPUYECKOTO
HUBEJIMPOBAHMSI.

BcerienctBue neiicTBHS B MPHU3EMHOM clioe aTMoc(epbl BEpTH-
KalTbHON pedpakiuy BU3HUPHBIA JIyd OT TPYOBI K LENH IOHACT IO
pedpaxmonnoit kpusoit JK.



[TosToMy HabmoaTeN0 B TOUKE J BU3UPHAS 1I€Jb MPEACTaBUTCS
T10 HaIpaBJIeHHIO KacatesibHOH JE Kk 3TOM KpUBOIL.

[pesbiuienue hag 7151 OJHOCTOPOHHETO HUBEIUPOBAHHUS B TOUKE
A BBUHCIAIOT 110 (hopMyIie
hag=Hg—Ha= s Ctg Zpg +i—| +(H)as+(K)as+(U)as+ AE (6.1)

[lepBorit uneH ¢GopMmynsl MOXeT OBITH JaH B BHIE S tQ Oag.
BennunHbl, 3aKIIOUCHHBIE B CKOOKH, SBISIFOTCSI TONIPAaBKaMHU TPHU-
TOHOMETPHUYECKOTO HUBEIUPOBAHHS.

(H)*ag — morpaBKa 3a BBICOTHI MYHKTOB A 1 B

H N
(H)ag 2$3Ctgzﬂﬂg (6.2)

rae Hy = Y2(H'a+H'g) — cpentee n3 npuOIMKEHHBIX BBICOT TOYEK
A 1 B HaJl TOBEpXHOCTHIO KBa3HUI'€OU/IA;

Nn = %(N'a + Ng) — cpenHee u3 NpUONMXEHHBIX BBICOT
COOTBETCTBYIOIIMX TOYCK KBA3UTCOUIA HA AIJIMICOUIOM B paiioHe
pa6oT; R — cpeaHuit paguyc KpHUBH3HBI JUI TOUYKH Ha CEpeIUHE
croponsl AB; S — paccrosinne mexay toukamu A u B. (K)ag —
MomnpaBKa Ha KPUBH3HY 3eMIM W peppakIHIO BEYHUCISACTCS I10
tbhopmyie
(1 — K4p)

(K)as = SRtz (6.3)
rae Kag — KOG QHIHEHT 36MHOTO NMPETOMIICHHUS JUTSl HAIIPABJICHUS
AB; unen S/(2R) = p BeIpakaeT BIUSHHEC KPUBH3HBI 3eMITH.

Tabnuma mompaBok (K)AB mpusenena B mpuimox. 2. (U)**ag —

MONpaBKa 3a YKIOHEHUE OTBECHBIX JINHUU
S

(yap = (ta—tm) P 6.9)
rac UA —_— yKHOHeHI/Ie OTBeCHOfI JIMHUU B IINIOCKOCTU HOpMaHBHOFO
ceuennss AB, wnabmomaemoe B Touke A; U, — cpemHee

HUHTCTPAJIbHOC 3HAUCHHUC YKIIOHCHUSA OTBCCA 1O JMHUU AB, AE —
nonpaBska 3a Mepexoa oT I/ISMepeHHOﬁ Pa3HOCTHU BBICOT K PA3HOCTH
HOPMAJIbHBIX BBICOT

. S*E:TdH-—c'Uosz (Hy— Hy) (B,— B,) sin2Bn,  (6.5)

Pfi
AB
rie § — NeHCTBUTEIFHOE YCKOPEHUE CHITBI TSXKECTH;
Y — HOpPMaJbHOE YCKOPEHHE CHIBI TSHKECTH 1o JuHuUM AB.

Mertonbl momydenus monpaBku AE paspaboransr B. @. EpemeeBbiM

Y OIIHMCAaHBI B €ro paboTe ***,
* CM. IHCTPYKIHIO 110 BBIYMCICHUIO HUBEIMPOBOK. M., «Hexapay, 1971.



** U30ToB A. A., Hemnmunen JI. II. UccnemoBanust 3eMHOH pedpakuuy ¥ METOJOB
reojie3nueckoro Huseauposanus. Tp. IHUNUT AuK, Bbim. 102, 1955, 176 c.

*** EpemeeB B. ®. Teopust OpTOMETPUIECKHX, AUHAMUYECKHX U HOPMAIBHBIX BBICOT. Tp.
IIHUUI" AuK, BbIm. 86, 1951, c. 11—51.

d)opMyna ABYCTOPOHHETO  TPUI'OHOMCTPUYECKOIO0  HUBCIIU-
POBaHUA UMECT BUJ]

Zga—2 [P ig4-1
has = stg=25—22 4 2t — Bt (H)as,, +
+ (K)as,, -+ (@)as,, + AE, (6.6)
r7e MomnpaBKa 3a CPEAHIOI0 BBICOTY ToueK A 1 B
H.'rz + Nm Zpa— 2,
(H)ap,, = " stg =52 (6.7)

TONPABKa 33 BEPTUKAIBHYIO pedpaKImio
(Kga—Kap)s*

(K)A'Bcp = 4R Sil'JZZAB ’ (68)
MompaBKa 3a YKJIOHECHUE OTBECHBIX JIMHUAM
Ua + Ug s
(u)AB(‘,p = (T -_— u"! P’rsinz ZAB . (6.9)

Bennuuna nomnpasku (U) Ipu ABYCTOPOHHEM TPHUTOHOMETpHYE-
CKOM HHBEJHMPOBaHHWH JaKe B TOPHBIX paifoHax He mpesbimaetr 10
CM.

Junst peiieHuss NPaKTHYECKUAX 3a[a4 NPUMEHSIIOT YIPOIICHHbIC
(dopmynbl. Tak, npeBbIICHHE U3 OJHOCTOPOHHETO HUBEIHPOBAHHS
MOJY4aroT 1Mo hopmye

has = sctgzap + ia—Ip + o & (6.10)

Eciau w3BecTHBI B3aMMOOOpATHbIE MNpPEBBIIIEHUS hag H hpa,
TIOJTyUCHHBIC B Pa3HOE BPEMs, TO CPEIHEC 3HAUCHHE TPEBBIIICHUSI
o uHuu AB HaxomsaT mo gopmyite
— 2B | ia—la  ig+lg +(KBA_KAB)32
2 2 2 4R* *

B ciydae OJHOBPEMEHHOTO W3MEpPEHUSI Zag W Zpa , KOT/A
KBA:KABy HUMEEM

has,, = stg 222 (6.11)

Zga—2 i +1 ip+ig -
has,, = sig BA2 48 4 Az 4 32 2, (6.12)

6.3. O TOYHOCTU TPUTTOHOMETPUYECKOI'O
HHUBEJIMPOBAHUA

Jis puONMKEHHOW OIEHKH TOYHOCTH TPHUTOHOMETPHYECKOTO
HUBEINPOBAHHUSA PACCMOTPHUM (HOPMYILY



1 — 2
h=sctgz + Lm0 (6.13)

MMOCKOJIBKY JIPYTUE YICHBI HE XapaKTePU3YIOT HETOCPEJACTBCHHO U3-
MEPHTENILHBIN MPOLECC, a JIUIID BHIMOIHIIOT (QYHKIMUA MPUBEICHUS
M3MEPEHNH K MOBEPXHOCTH OTHOCUMOCTH.

Cuwras S, Z u K B 3T0# (hopMysie He3aBUCUMBIMHU TIEPEMEHHBIMU
Y npeHe0peras WwieHaMH BBICIIETO TOPSAKa, HAXOIUM

dh = Lds I
_ s . 6.14
dh = psin®z dz i ( )
S‘E
ih = = sr i 9K

U3 stux popmyn crexyer, 4To:

— BIIMSIHME TOTPENIHOCTEH B JUIMHE CTOPOHBI Ha TOYHOCTD
TPUTOHOMETPUYECKOT0 HUBEJIMPOBAHNS HE3HAUYNTEIBHO;

— BIMSHHUE IOTPEUIHOCTH M3MEPEHUs] 3€HHTHOTO DPACCTOSHUS
HPSIMO TPOIOPLHOHAIBHO AJTMHAM CTOPOH;

— BJIMSHHE TOTPEeUIHocTH koddduiuenta pedpakiuyu npormop-
MOHAIBEHO KBAJIPATy PACCTOSHUS IO LICIH.

I[MosToMy cymmapHas TOTPEITHOCTh TPUTOHOMETPHUYECKOTO
HUBEJIMPOBAHUS BO3PACTACT C KBAIPATOM PACCTOSHUSI.

B GonpumHeTBe cinyvaeB Z = 90° (mmm a = 0°), T. e. Sin z = 1,
Toraa

dh dh s dh 52
=% Z=—% &~ &

CpenHsisi  KBaJpaTuueckas IIOTPEIIHOCTh IIPEBBINICHUS B
COOTBETCTBUH C OTUM OyzeT

2 2
mﬁ:(%)mg+(%gn¢. (6.15)

Ipum,=%3", m—=£0,05us=5xm umeem M=+ 0,13 m;
€CJIH TIPH TeX e M, u M mpumeM S — 8 u 10 kM, To mosrydum m'y, =
+ 0,28 M u M",, ==+ 0,42 M COOTBETCTBEHHO.

K stomy Hamo mo0aBUTH, YTO CpEAHSS KBaApaTUIeCKas IOrpem-
HOCTB OTIPE/ICIICHMS MOTPABOK 32 YKIOHCHHE OTBECHBIX JHMHUHN U 32
Iepexo 0T U3MEPEHHOMN Pa3HOCTH BBICOT K PA3HOCTH HOPMATBHBIX
BBICOT COCTaBJII€T B paBHUHHBIX paiioHax +0,10 M, B ropHbix +0,30
M.



Ananu3 GopMyIsl U CpeHEH KBaJpaTUUCCKOW MOTPEIIHOCTH
TPUTOHOMETPUYECKOTO HUBEIIMPOBAHU MOKA3BIBAET, YTO MpH S > 5
KM BIHSHHE TOTPEIHOCTH Kod(h(dUIMEeHTa pedpakiuu Cylie-
CTBCHHO TPEBOCXOIWT BIHSHHE MMOTPENIHOCTH HM3MepeHus Z. Ilpu
paccTostHUAX S < 4 KM TPUTOHOMETPHYECKOE HHBEIMPOBAHUE JacT
TIPEBBIMIEHUS C MIOTPEITHOCTAMU He Oosiee 10 cM.

OTH BBIBOJBI CIIPABEUIUBEI TSI PABHUHHON MECTHOCTH. B BBICO-
KOTOPHO#M MECTHOCTH YCJOBUSI M3MEPEHHH HWHbIC, TaK KaK IJIydIle
BHONMOCTh M Ooyiee BBICOKas CTaOWMIBHOCTE Kod((HUIeHTa
pebpakuuu.

6.4. THCTPYMEHTHI JJI1 TPUTOHOMETPUYECKOI' O

HUBEJIMPOBAHUS
IIpn TpUrOHOMETPHYECKOM HHUBEIMPOBAHWH YIJIbl HAKIOHA
M3MEPSIIOT IPU TOMOIIM TEOJIOINTA, PACCTOSHUS — IPH TOMOIIN

JaTbHOMEPOB, MEPHBIX INPUOOPOB WM HAXOAAT M3 PELICHHS
TPEYTOJIBLHUKOB.

Teononutsl. IIpu BEICOTHOM 00OCHOBAHUHM KPYITHOMACIITAOHBIX
ChEMOK MOTYT HCIOJB30BaThCs omtudeckue Teomonutsl TI, OT-
02M, T2, Tb-1, TS5, TSK, T15, T30, TT4, Bsimyckaembie
OTEUECTBEHHON  IPOMBINUICEHHOCTBIO, a Takke 3apyOexHble
npubopst — Theo010, Theo020 (I'AP), Te-B1 (BHP). Hekotopsie
XapaKTepPUCTUKM YKa3aHHBIX TEOMOJMTOB MHaHBl B Tabm. 27.
[pursaTer o6o3HaueHus: [— yBenmuerue TpyOsl, JJO — mauamerp
CBETOBOTO OTBEPCTHs 00BEKTHBa, JIB—amamerp BepTHKaIbHOTO
Kpyra, @ — IeHa jaeneHus kpyra, TO— HOMHMHaIbHas TOYHOCTb
oTcyeTa MO Kpyry, T —IieHa IeleHus ypoBHs, M, (M,) cpemHss
KBaJpaTHIecKas MOrPeNIHOCTs u3Mepenus Z(o).

Ta6uuna 27
Haszsanue |T'* 10, |AB, |u, Mu|TO, |1/2 W3meps- |m, Macca,
TEONOIUTA MM MM CeK MM, eMBbIe (my) |[xr
CeK BEJIMYMHBI | CEK

Tl 40,30 | 60 90 10 0,1 10 z 15 9,0
OT-02M [ 40,30| 60 90 20 0,1 10 z 15 11,2
T2 25 35 65 20 0,1 20 z 2 52
T5 25 35 70 60 6 15 o 10 35
T5K 27 35 70 60 6 — o 10 35
TB-1 25 35 75 20 0,1 15 z 3 52
T15 25 34 77 60 6 30 a 20 31
Theo010 31 53 60 20 0,1 20 z 2 53
Theo020 25 35 74 60 6 — a 8 43




Te-Bl 30 45 60 20 01 20 z 3 55
T30 20 27 72 10 60 45 o 30 2,2
TT4 25 34 55 20 1 35 o 10 3,9

OTIUYUTENFHOW OCOOCHHOCTBIO COBPEMEHHBIX — TEOJIOJIHTOB
SIBIIICTCSI TO, YTO BCE OHU OTHOCATCA K onrtuueckuM. OTcyeTHas
cUCTeMa, BKJIIOYAIONIAs ONTHYECKUE JeTalId JUIs Iepelavu
n300paKeHHs MITPUXOB CTEKJITHHBIX KPYrOB, MMEET OJMH OOIIHii
JUISL TOPWU3OHTANbHOTO M BEPTUKAIBHOIO KPYroB OTCYETHBII
MHUKPOCKOII, PaCIOJaraeMbIil psIOM CO 3pUTENBHOMN TPYOOi.

OTcunThIBaHWE TIO KpyraM NPOHW3BOIAUTCSA JIMOO CIIOCOOOM
coBMeleHusl auamerpanbHbix mTpuxo (T1, OT-02M, T2,
Theo010), nubo ¢ nmomomipio mikanooro mukpockomna (TS5, T15,
TT4, The0020), 1160 ¢ momorik MuKpockomna ¢ ungexcom (T30).

OrtcuuthiBaHue mo Kpyram teomonutoB tumoB TS5, TS5K, T15,
T30, TT4, Theo020 BeINONHSIETCS IO OJJHOMY KOHILY JHaMETPA.

TeogonuraMu U3MEPSIFOT BEPTHKAIBHBIC YIIIbI O WM 3CHUTHBIC
paccrosiHus Z.

BepTukanbHbIC YIJIbI BEIYUCISIOT 10 (hopMyJie

# = KJT— MO = MO — KI  180° = K= KIT & 160"

rae
MO = K1+ K12'I 4 180°,

3eHHUTHBIE PACCTOSHUS BHIUHCIISIOT TI0 GOpMYITe
2 = KJI — MZ = MZ — KII + 360° = KA —KII & 360°

2 ’
rae
MZ = KJI 4 K21'I -+ 3600,

Ot GOpMYIIBI TPUMEHSIOT MIPU M3MepeHHuu Z Teonoiutamu T1,
T2, Th-1, Theo010.

[Ipn pabore ¢ teogommToM OT-02M BBIYMCIICHUS BBITIOJIHSIOT
o popmynam:

z=KIT— KJI +90°,
a=90°—z = KJI —KII,
MZ = KJI + KIT —180°.

[epen Hauamom paboT HaIUIEKUT OCMOTPETH M ITPOBEPUTH UHCT-
pyment. Ilpu ocMotpe crienyer oOpaTuTh BHUMaHHE Ha IUIABHOCTb
BpallleHUs aJujanbl U TPyObl, OTCYTCTBUE IOBPEKACHHUN
ONTHYECKUX JIeTaled, HCIOPaBHOCTb pabOTHl 3aXHMHBIX U



HaBOAALIMX HPHUCIIOCOONIEHUH, OLIEHUTh KauyeCTBO H300pakKeHHs
TpYOBI M OTCUETHOTO MUKPOCKOIIA.

ITocne BHEUTHEr0 OCMOTPA BBIMOJIHSIOTCA CIEAYIOLINE NMOBEPKU
TEOI0JIHTA!

— OChb YpOBHs IIPH alWIaJe TOPH30HTAIBHOIO Kpyra JOJDKHA
OBITh MEPIIEHINKYIIAPHA K BEPTUKAIBHON OCH BPAILCHHUS;

— BH3UpHAs OCb TPYOBI JOJDKHA OBITH MEPICHINKYIApPHA K
TOPU30HTAIILHON OCH BpAIllCHUS;

— TOPW3OHTAJBHAS OCh BpAIICHUS TPYObl NODKHA OBITH mep-
MNEeHUKYJISPHA K BEPTUKAJIBHONW OCH BpaIlleHus;

— CeTKa HUTEeH JI0JDKHA OBbITh YCTaHOBJIEHA, TIPaBHIIBHO;

— MECTO HyJISl BEPTUKAJIBLHOTO KPYTa JIOJDKHO OBITh OJIM3KUM K
HYJIIO;

— OCb ONTHYECKHX BHU3UPOB JOJDKHA OBITH MapajuieibHa BU3HUP-
HOM OCH TPYOBI.

Iepen BbIe310M Ha TOJEBBIE PabOTHl y TEOAOJINTOB, IPEJHA3HA-
YEHHBIX JUI1 M3MEPEHUs! yIIIOB, KPOME OOBIYHBIX NTOBEPOK, HEOOXO-
JUMO BBIIOIHATH CIEAYIOIINE UCCIEIOBAHNUS:

— OIPENENEHUE PEHA OTCUETHON CHCTEMBI;

— ONpENENeHNe  MOTPEIIHOCTH  COBMENIEHHS  IITPUXOB
BEPTHKAIBHOTO KPYyTa;

— HCCIIeI0BaHHUE IKCIIEHTPUCUTETa BEPTHKAIBHOTO KPYTa;

— HCCIIEIOBaHUE TPABWILHOCTH PAa0OTHl KOMIIEHCATOpa IpH
BEPTUKAIBHOM KpYTE;

— onpezeneHne Kod(pGUIUCHTa HUTSHOTO JallbHOMEpA.

B oco0bix cnywasx ompenensitor mompaBku SIG y PHI 3a
MOTPEUIHOCTH AUAMETPOB BEPTUKATIBHOIO KpyTa.

OOBIYHO 3TH MCCIIEAOBAHUS MPOBOJAT COBMECTHO C HCCIIEIOBA-
HUSIMH, OTHOCSAIIVMMHUCS K TOPU30HTAIBHOMY KPYTY.

Bonee moppoOHO YCTPOHCTBO TEOMOIMTOB, MX OCOOCHHOCTH,
MOBEPKH M HCCIIEOBAHHS, KOTOpPBIE HEOOXOIMMO MpPOHU3BOIUTH
repesl HayajioM M BO BpEMs IOJIEBBIX paboOT, a TakKe MCTOYHHKH
MOTPEIIHOCTH HaOMoeHn paccMoTpeHsl B 4. I PykoBoacTBa u
MIO3TOMY 371€Ch HE TIPUBOJATCS.

JanbHomepsl. [l NTUHEHHBIX U3MEPEHUM B TPUTOHOMETpHYE-
CKOM HHBEIHMPOBAHUM MOTYT OBITh IPUMEHEHBI ONTHYECKHE
JAIbHOMEDPBI, CBETO- W PATUOLAIBHOMEPBL. XapaKTePUCTHUKU

HamOoJee pacIpOCTPpaHEHHBIX U3 HUX yKa3aHbl B Ta0JI. 28.
Ta6auua 28



Ha3sBanue S, M ms, CM Peiika IMotpebnsiemast | Macca, kr

JagbHOMEpa MOIIHOCTb, BT

OoTA 35—400 2/100 m Top. Bepr. 05
JIHP-06 20—200 6/100 M Bepr. — 0,2
JIH-08 50—700 8/100 M Top. 0,5
JIH-10 20—250 10/100 m Bepr. — 0,1
-3 20—200 6/100 m Bepr. — 0,2
EOK-2000 0—2000 1 — 8 12
CM-3 20—1600 3 — 7 11
PJII'B 0,2—30000 | (5+3x107%) |— 75 16
Jy4y 0,2—50000 | (3+3x10~%) |— 80 43,5
Redta 002 2—180 2/100 m Top. — 6,5
TIT 10—150 2,5/100m  |Top. — 65

PaccmoTpuM BKpaTiie OCOOCHHOCTH H3MEpPEHHsI PaCCTOSHHMA
ONTHYECKUMH AajbHOMepamu. [locinenare MoTyT OBITh BHITIOJTHEHBI
B BHUme oTnenbHBIX mpuOopoB (OTJI), Hacamox Ha OOBEKTHB
reogesmueckoro mpudopa (AHP-06, IH-08, IH-10) wim B BHIE
COCTaBHOM 4acTu npubopa, wame Bcero taxeomerpa (TII, Penra
002).

Ontuyeckue JaabHOMEPHI IPUMEHSIOT IPEUMYIIIECTBEHHO B BBI-
COTHBIX X0zax. JIJis1 BRIYMCICHUS PACCTOSHHUIA UCTIONB3YIOT POpMY-
JBI, B KOTOPBIE BXOJAT MocTosiHHOE ciaraeMoe C U KO3 PHUIIHEHT
nansHOMepa K.

Cpenu TOTPEITHOCTEH WM3MEpPEeHHS PACCTOSHHUHA ONTHYCCKUMHU
JaITEHOMEPaMHU BOKHEHTIIMMH SIBJISTFOTCSI MTOTPEITHOCTH
ompeneneHus 3HaueHnH nocTossHHBIX K 11 C.

Taxk, g nansHOMepa OT /]

s=";—’<+c+asa+ast, (6.16)

rne N — kosnmuecTBo 0a3 peiiku, UCTIONb30BaHHBIX TIPH U3MEPEHUU
MapaIakKTHIECKOTo yIia,

K — koaddunment naspHOMEpA;

C=0,12 M — moCTOsSIHHOE cJIaraeMoe JaTbHOMEDA;

B = Bk + Pn — mapayIaKTUYECKUI YroJI, CKJIAIBIBAIOIIUNACS U3
MIOCTOSTHHOW 9acTH [, ONpenessieMod NEepeKUIHBIM ONTHYECKUM
KIIMHOM, W TIEPEMEHHOH 4YacTH [3,, MU3MepsieMO KOMIIEHCATOPOM;
85, = — 2ssin® g

— TIOTIpaBKa 32 HAKJIOH JINHWY;

dsr—TomnpaBKa 3a Temreparypy (Beloupaercs u3 tabmnunm). [Ipn
KCIOJb30BaHUN aBTOPENyKIHOHHOTO pgambHOMepa JIHP-06 mns
BBIYHCIICHHS PACCTOSHUM NPUMEHSIOT GOPMYITy

s=KL+C, (6.17)



rae L — oTcueT 1o pelike (mpu oTcYeTe Mo peiike ¢ ABYXCAHTUMET-
POBBIMH JICNICHUSIMH BEJIMYMHA L TIpEACTaBIIET CyMMYy JIBYX
OTCUETOB).

@opmyna (6.17) ans BBYHUCICHHS PACCTOSHUS, M3MEPEHHOTO
nmanmsaoMepamu /-3 u JTH-10, comepsKuT AOMOIHUTEIBHBIN WICH B
MPaBOi YacTH ISl TPUBEIEHUS HAKIOHHOTO PACCTOSHHUS K TOPH-
30HTY, T. €.

s=KL+C—ssin2(a+%), (6.18)
rie o — Yroid HAakKJIOHA TPH HAaBEJICHWM CpEeIHEH HUTH Ha
COBMEIICHHBI MITPUX PEHWKW; [ — MapaulakKTUIeCKuid  yTod,

paBubiii 3422"6y OA-3u 17'11",3 y IH-10. IIpu ucnonszoBaHuu
nanbHoMepHOW Hacagku J[H-08 paccrossHMe BBIYHCIAIOT IO

bopmyre

s=%+c+asa+as,, (6.19)
rae C= 0,10 (uns TS5, T15),
Bsa=—2—§ sin? %,
(mpu o > 1),

dsp = 16 . 10~ (f — £,) %

t —remmepaTypa H3MepeHHi;

to — Temmeparypa, nmpu KoTopoi mponsBoauIN onpeneneHue K.
[Tpyn ucronp30BaHNN JATEHOMEPOB, YCTAHOBICHHBIX B TAXEOMETPAx
TII u Redta 002, popmyna s S aHAIOTHYHA MPHUBOIUMOMN IS
JTHP-06.

Jns onpenenenns koG HUINEHTa W HOCTOSHHOTO CIAaraéMoro
JaTbHOMEpPA MPUMEHSIOT pa3HooOpa3Hbie criocoObl. Eciu u3BecTHO
C (u3 macmopra JaJbHOMEPA), ONPEAEIAIOT TOJbKo K; B MpOTHBHOM
ciydae (nipu HemsBecTHBIX C 1 K) mpon3BoasT coBMecTHOE oIpese-
JeHne MOCTOAHHBIX. C 3TOH IeNbl0 UM3MEpAI0T 6—8 OTpe3KoB
Oa3uca, IIMHA KOTOPBIX U3BeCTHA ¢ ommOKkoi He 6onee 1 : 10 000, u
3areM BRHCISIIOT 1100 K o gopmyre

—C—3
K=" (6.20)
6o coBmectHo K u C: )
1 (ls AB[ 1
= (z]-tAlL)) - 62D
c = 4B (6.22)



Mg = » A[AA] ) (623)
1
A 6.24
"=t YA ©24
rae
1 111

A=7—5 [T]

N — YKCII0 U3MEPESHHbBIX JIMHKMN; L — oTcyer 1o peiike.

s 1)s
B=%— ;[t]- (6.25)
o= 2L (6.26)
v=CA—B
ds
x
x

s
Puc. 84. Onpenesienne nocTOSIHHBIX AAJbHOMepPa rpadgpuuecKuM cnocodom.
Ecnu Bo3sMoxHO HU3MEPCHUC KOPOTKUX paCCTOﬂHHﬁ, TO IMOCTOAH-
HOe C MOXKHO OTPEIeIUTh 1Mo hopMyIe
C=s—KL, (6.27)

rae s <10 m.

Becbma yno0OeH U MpoCT 1Mo UCTIOMHEHUI0 rpagudeckuii crnocod
onpeaenenust K u C.

st atoro Ha rpaduk HaHOCAT (puc. 84) TOUKH, abCUUCCHI KO-
TOPBIX — U3MEPECHHbBIE PACCTOSHNUS, OPANHATHI — BEINYMHA

AS — s — Ko —0s,.

B nampHelimeM cHIMaeMble ¢ Tpaduka MOmpaBKu AS UCIIONB3Y-

FOT JJIs BBIYHCIICHUS PACCTOSHUN IO (hopMyIie
S = KoL + AS + d,, (6.28)

rae Ky — HoMUHaNmbHOE 3HaueHHE K03 duinenTa nanpHOMEpa.

Onpenencare Kod(pPUIMEHTa TaTbHOMEpa MOSCHICTCS B TaOI.

29 (Ha mpuMepe HUTSHOTO JaIbHOMEPA).
Tabaunua 29
Teomomut TS5 Ne 16042 C =0



S, M Ssa, v §’=5—0¢, AL, cm K=s’/AL \
24,02 0,00 24,02 23,9 100,50 +0,30
36,10 —0,01 36,11 36,0 100,31 +0,11
47,94 —0,01 47,95 47,9 100,10 —0,10
54,01 —0,01 54,02 53,8 100,41 +0,21
71,88 —0.02 71,90 71,9 100,00 —0,20
95,94 —0,02 95,96 95,8 100,17 —0,03

119,71 —0,03 119,74 119,7 100,03 —0,17
144,02 -0,04 144,06 1440 100,04 —0,16
Kep 100,20 [w] =0,2516

CpelIHﬂil KBagpaTUUICCKas IMOrpeIIHOCTE OAHOT'O ONIPEACICHUSA K:

— vo]
My = VRL:T = 40,19

OtHocuTenbHAast CpeIHsisl KBaJpaTHIecKas HOTPelIHOCTh 0HOro onpeaeneHus K:

My = 0.19__+

K 100 530
OTHOCUTENbHAS CPEHSS KBaIpaTUIECcKask OTPEIIHOCTh CPeIHEro 3HaueHus K.
M K My 1

= == 4+ —
K KVyn 1500
Ipumeuanus: 1. Otcuerst AL, momydeHs! 1o peiike ¢ CAHTUMETPOBBIMH MIAIIEYHBIMU

nenenusimu: AL=lg — ly; lg — orcuer mo BepxHeill Huth cetku; ly — orcuer 1o
HmkHel HutH cetTkr. 2. Bemmunna my/K e nomkHa 6b1th 6oree .

Koapdprmmment K mampromepor OT u IH-08 ompenensrot 1o
MOJIEBBIX padoT, y OCTAILHBIX THIIOB — HE PEXE OJHOTO pa3a B Me-
CsIIl, a TaKOKe TMOCIIe MaJCHNs MPUOopa MM MEXaHHYECKUX OBPEXK-
JICHUH.

CHHUMaTh JaJbHOMEPHYIO HACaJIKy ¢ TPYObI TEOJ0JUTa (32 MCK-
moueHueM JIH-08) mocie onpenenenus K He pexoMeHayeTcs, Tak
KaK 3TO IPUBOAUT K U3MEHEHHIO KO PHUIIMCHTA Ha BEINYUHY 10 | :
100.

OmBIT HEKOTOPBIX MPOHM3BOJICTBEHHUKOB MOKA3bIBAET, YTO CTa-
OMIIPHOMY TOBEICHHUIO KO3 (UIMEHTa JalbHOMEpa CIIOCOOCTBYET
3aKperuieHHe HacaJku Ha TpyOe mpubopa ¢ momorbio kiest bd-2
MW IEJUIAYHOTO JIaKa.

@opMynbl U ONpeneNeHns] PAcCTOSHUM CBETONAIbHOMEpaMHU
pa3HOOOpa3HbI M 3aBUCSAT OT METOJIUKH M3MEPEHUH M KOHCTPYKIIMH
mpudopa.

OcobeHHocTH pabOTBI CO CBETO- W paaHOJAIbHOMEpPaMHU
paccMmoTpeHsl B 4. [ PykoBojicTBa u 371eCh HE TPUBOASTCS.




Ta6mua 30
Ipumep 3anucH B )KypHaJIe U3MepPeHHii 3eHUTHBIX PAacCTOSTHUI

Ilyakt:  OpexoBo  Iloroma:  macMypHO, Berep  Cna0blii,  BHAUMOCTH
YIOBIICTBOPUTENbHAS,
[Hara: 26.9.72 uzobpaxenue crokoitnoe, t=+16°C,
Hauao: 9 4 50 mun
Kowner: 10 1 00 mun
(Teogomut T2 Ne 105125)
OrtcueTsl o
BEPTHKAILHOMY KPYTY
Hazpanue Mecto Kpyr | 1l Cpemnee | MZ z
HanpaBJcHHs | HaBeICHHs
Kamermbiii, | Box T | 9052407 40 90°5240" | 0°0006" | 90°5234"
TIp. CHTH. fﬁ’ggﬁ”g
I | 2690732 31 269 07 32
I 8946 15 14 8946 14
_\2/_n_
3apeunoe, 00006 | 894608
|l
— Pa I | 2701359 59 2701359
-,
I_
UBaHOBO, CIL. 3@; l JT | 895114 13 895114
CHTH. Busipuoeo
qunusipa 00009 | 895105
I | 2700904 03 270 09 04
IIL'

6.5. UIBMEPEHUE BEPTUKAJIBHBIX YI'JIOB

BeprukanbHble yribl (3EHUTHBIE PAcCTOSHMS) HA IMYHKTaX CETH
WM B XOJaX, KaK IPaBUIIO, U3MEPSIOT TEMH K€ UHCTPYMEHTAMU,
YTO ¥ TOPU30HTAIIbHBIE YTJIbL.

st u3MepeHnii UCTIONB3YIOT IIEPUOIBI JOCTATOYHO YETKUX U30-
OpakeHUI BU3MPHBIX IesIel, UCKIIfoYas MepHobl, OJIM3KUE B IIpe-
Jenax 2 4acoB K BOCXOHY M 3axofy cousiHma. [lo uccrnenoaHusIM
MHNUT AuK, 3eHUTHBIE PacCTOSHUS BBITOJHEE BCETO H3MEPSATH B
MepUoIbl HaMTyqIeil BUIUMOCTH — OT 8—9 10 16—17 u.

Heo0xonnmMo cTpeMuThcst K TOMY, 4TOOBI M3MEPEHHS YITIOB B
MIPSIMOM u oOpaTHOM HaMpaBIEeHUIX MIPOU3BOAUINCH
MIPUOIM3UTENHLHO B OTHOOOPA3HbBIX YCIOBHSX.



Ta6una 31
IIpumep 3anucu B :KypHaJle U3MepeHHil BepTHKAILHBIX YIJIOB
MHata: 17.8.72 Iynkr: mup. Cepryrnso i = 1,48, 1 =543 m.
Hauano: 15 4 30 mun Ioroxna: sicHo, BeTep CIaldblil, BAAUMOCTB XOpOIIas,
Konen: 15 4 45 mun n3obpaxenue cierka koneodmoreecs, t = +20° C
Ipuem 3 (Teomomut TS K Ne 16042)

Haspauue Mecto Ortcuersl | o kpyry | MO =%(KJI + | o=KJI—
ITyHKTOB HaBEICHUS KJ1 KII KI1+180°) MO
HaOIIO JEHMS
VBaHoBo, Bepx 359°59'6 |(180"00'6 |+0'1 —0°00',5
CJL. CHTH. Busiiproao
yunundpa
1~
Jlenxoso, Bepx 35814 ,2 |146,2 +0,2 —146,0
i Ja.wpwea
p.
qa.nafr oa
JlanbHss, /{Wﬂmﬂﬂyxﬂ 35842.,3 |117,9 +0,1 —117 8
Bexa
L =
JIunune, Bepn 016,0 17944 0 10,0 +016 ,0
IIp. CUTH. Gusupngen
yununipa

VIubl Ha MyHKTaxX CETH U3MEPSIOT TpeMs NpUEMaMU IO OJHOMI
(cpemHeilt) HUTH TIPU IBYX IMOJIOKEHHUAX Kpyra. V3MepeHus mpowus-
BOJAT IOCIICIOBATEIBHO TI0 BCEM HAIPABIICHHSIM BHAYalle TIPU OJI-
HOM KpyTe, 3aTeM MPH APYTOM.

Tl'opH30HTANBHYIO HATH CETKH HABOMIAT HA BEPXHUH Cpe3 BH3HP-
HOW IIeJH, JIeNasi COOTBETCTBYIOIIYIO 3apUCOBKY B JKypHAaIle HaOIO-
JIEHUH.

Ilepen cusTHEM oTcUeTa HOJDKEH OBITH NMPHUBENEH Ha CepeinHy
My3bIpEK YPOBHS IPH BEPTHKAIFHOM Kpyre, a MpH HATHIUH
KOMIIEHCAaTOpa — IIy3BIPEK YPOBHS NPH AIHIa/e TOPU3OHTAIBHOTO
Kpyra (TOJIbKO OJIMH Pa3 MOoCje YCTAaHOBKH TE€OI0JIHTA).



BeicoTy Bepxa BHU3MpPHOW L€IM M OCH BpAIICHUS TEOJOJIUTA
OINPEAENAIOT JBAX/bl AHATUTHYECKH WM JBAXKIBl H3MEpPSIOT
HEIMOCPEICTBEHHO (PYJIETKON MJIM MEPHOM JIEHTOH) C TOYHOCTHIO 10
I cm.

[Tpumeps! 3amncu HAOMIONCHUIN B JKypHAjIe MPUBEICHBI B TAOM.
30m3l.

KonebaHns 3HaYeHW 3CHUTHBIX PACCTOSHHUHN (BEPTHKAIBHBIX
yTI0B) B pa3HEIX npuemax 1 MO(MZ) BHyTpH IPHEMOB HE TOJDKHEI
MIPEBBIIATH BEJINYNH, YKa3aHHBIX B Ta0II. 32.

Ta6aunua 32
JlomycTrumele KoneOaHus
Tun Te007MTOB o (2) u MO (MZ)
TIL, OT-02M 8"
T2, Tb-1, Theo 010, Te-B1 15
T5, TSK Theo 020, TT4 20
T1,-5 30
T30, TOM 90

6.6. IPUMEHEHHME TPUT'OHOMETPUYECKOI'O
HUBEJIMPOBAHU A B CETAX CI'VIIEHUA

W3mepenns npeBbIIeHNH Ha MYHKTAaX TPHAHTYJSIAN U TIOJINTO-
HOMETPHM BBIMONHAIOT IO BCEeM 0€3 WCKIIOYEHHS CTOPOHAM
Tpuanrymamuun 1| W 2 pa3psgoB B NpsMOM W 0OpaTHOM
HanpaBieHusIX. OJHOCTOPOHHHIE U3MEPEHUs He HOIYCKAIoTCs.

Tadauma 33
Bricora ceyenus | Myr, M | S, KM
2 +0,09 45
5 +0,21 10,5

To4HOCTH TPUTOHOMETPUYECKOTO HHMBEIMPOBAHUS 3aBHCUT OT
JUTMHBI CTOPOH ceTH. B Tabn. 33 mpuBeneHBl 3HAYECHUS] ONTHMANIb-
HBIX CTOPOH CETH IPH YCIOBHH, YTO MOTPEMHOCTE Myr BBICOTHI
ITyHKTa TPUAHTYISLHMNA W3 TPUTOHOMETPUYECKOTO HUBEIHPOBAHHS
YIOBJIETBOPSIET TPEOOBAHUAM, TIPEABSIBIIEMBIM K BRICOTHONH OCHOBE
KPYMHOMACIITAOHBIX TOMOTPapHUECKUX CHEMOK.

ITockoabKy B ceTsx TpHaHTYyJImu 4 kiacca, 1 U 2 pa3psanoB
npeAeNbHbIe JITUHBI CTOPOH HE MPEBBIIIAT 6, 5 M 3 KM COOTBETCT-
BEHHO, TPUTOHOMETPHUECKOE HUBEIHPOBAHUE 00ECIIEINBAET JOCTA-
TOYHYIO TOYHOCTH JUISl BBICOTHOTO OOOCHOBAHUS TOIOrpaUIecKuX
CBhEMOK B FTOPHBIX U NPEATOPHBIX palloHax.

OCHOBHBIMU TIOKAa3aTEIIMH TOYHOCTH TPHUTOHOMETPUYECKOTO
HUBEJIUPOBAHUS  SIBJIIIOTCS HEBS3KM 3aMKHYTHIX IOJHUTOHOB.



HeO6XO,HI/IMO IIOCTaBUTH Tpe60BaHI/IH, YTOOBI IOoCJICAHUEC HE
IPEBOCXOANITN

fn=0,04 Vs, (6.29)
MPUYEM BETHYHHBI

fa > 0,03V (5% (6.30)
JOJDKHBI BCTpedaThes He Oonee ueM B 10% cirydaes.

[peBbilieHHe HA KQXKIOM ITYHKTE BBIYHCIISIOT MO CXEME, MPUBe-
JIIEHHOM B Ta0u. 34.

Tab6uuua 34
Hassanue I, m z S, M sctgz, m Cs’m | ii—Ip h, m
MYHKTOB
HaOJII0 JCHMS
JIvnuuel, map. i = 1,42 M

Konomneso, np. | 4,80 | 90°09'51" | 6 0051 [ —17,20 | 2,38 | —3,38 | —18,20
HKOBJCTIZII;;, mp. | 5,04 | 905835 | 2938 | —50,07 | 0,57 | —3,62 | —53,12
Peuuf::;; map. [ 490 | 900655 | 6424 | —12,92 | 2,72 | —3,48 | —13,68
Hukonsckoe, ci.| 8,96 | 921111 | 5879 [ —224,45| 2,28 | —7,54 [ —229,71
Kymf::: mp. [ 6,10 | 893950 | 6340 | +37,19 2,65 | —458( +35,16

CHUTH.

e=1=K,

[Ipumeuanmue: 2R

TMocne moicyeTa MPEBBINICHANA B CETH CPABHUBAIOT MPSMBIE U
oOpaTHble TPEBBINIEHUS. [IPEBBINICHUS, HE YIOBJIETBOPSIONIUE
nomyckam  Ah.,, mocie TATENsHON NPOBEPKH BBIYHUCICHHI
HCKITFOYAIOTCS U3 00pabOTKH HITH BKIIOYAKOTCS KaK OJJHOCTOPOHHHE.

B ropHBIX WM JpYrHX pafioHaX €O  3HAYMTENHHBIMH
YKIIOHCHUAMU OTBCCHBIX JMHUA W aHOMAaJIMSIMH CHIIBI TSDHKECTH
HEOOXOIMMO  BBOJUTH  MOMPaBKH 32 (GOpPMY  YPOBEHHBIX
MOBEPXHOCTEH *.

6.7. IPUMEHEHHWE TPUT'OHOMETPUYECKOI'O
HUBEJIMPOBAHM A ITPY CO3JIAHMU ChEMOYHBIX CETEN

BricoTHOE 000CHOBaHWE CheMKH Ha (DOTOIUIAHAX, a TaKKe TPH-
BsI3Ka BBICOTHBIX OIMO3HAKOB (TIpU BHICOTE CeueHus penbeda 2 u 5 M)
MOTYT Pa3BHBAThCSI TPUTOHOMETPHUUECKHM HHUBEITUPOBAHUEM ITyTEM
TIPOJIOKEHHS OCHOBHBIX M Ch€MOYHBIX BBICOTHBIX XOJIOB.

OCHOBHBIE BBICOTHBIC XOJBI CIYKAaT MCXOTHBIMH JUISI PAa3BHTHUS
CHEMOYHBIX XOJIOB M OIMPAIOTCS HA PErephl M MapKH, BEICOTA KOTO-



pBIX ONpenesicHa W3 HUBEIUpOBaHHs |V Kiacca M TEXHUYECKOTO
HUBEJIAPOBAHMUS.

IIpn cpemkax c¢ ceyeHmeMm penbeda 2 U 5 M B KauecTBe
BBICOTHOH OCHOBBI MOTYT WCIIONB30BaThCS ITYHKTHI, BBICOTHI
KOTOPBIX OTpPENENeHbl TEXHHYECKUM WIH TPUTOHOMETPHUIECKUM
HUBEITUPOBAaHUEM C TMOTPEIIHOCTSIMH He Oosnee 1/10 BBICOTHI
cedeHus penbeda.

OCHOBHBIE XO/IbI POESKTUPYIOTCS B BHUJIE OTACIHHBIX JIMHUN WITH
CHCTEM C Y3JIOBBIMH TOYKaMH, 00pa3yIOIIUX 3aMKHYTHIE MTOJUTOHEL.
TOYKHM BBICOTHBIX XOJIOB JIOJDKHBI PABHOMEPHO PACIPEACSATHCS IO
BCEU IJIOMaan CbeMKU. TOUKH MIaHOBBIX ChEMOUYHBIX CEeTel, HaXo-
JAIecs BHYTPH IUI01HaaA CbEMKU, JOJIKHBI 6]>ITI) BKJIFOYCHBI B BbI-
COTHBIC XOAbI.

Ha cMexHBIX TOYKaxX COCEIHHMX IUIAHIIETOB HaMEYaroT OOIIue
TOYKU cBsi3eil. B kauecTBe CBA3YIOIUX TOYEK UCIOJIB3YIHOT MOCTOSAH-
HbIE WM BpPEMEHHBIC perephl HHUBEIHPOBAHMS, PACIIOIIOKEHHBIE
BONM3H pamok Tparernuii. Ecim BrICOTHOE CheMOYHOE 000CHOBaHHE
pa3BUBaeTCS OJHOBPEMEHHO Ha OJOK Tparenuii, TO TOUYKH CBSI3U HE
HaMeuaroTcs. Bo BceX OCTaNbHBIX CITydasX HAIA9IHE XOTS ObI OTHOM
TOYKH CBS3U Ha JIBE CMEKHBIC TPATICIINHU SBIIACTCS 003aTEIbHBIM.

TOYKM OCHOBHBIX BBICOTHBIX XOJIOB JTOJDKHBI OBITH OTIO3HAHBI Ha
¢doromnane (rpadpuueckom rrane). Ecnu MecTHOCTh OeHA KOHTY-
paMu, TIOJOXKEHHUE TOYEK OMpEeAeNsioT 3acedykaMHh C TOYeK
TeOMETPUYECKOI CeTH.

C’BCMO‘IHBIC BBICOTHBIC XOAbl ONUPAIOTCA HAa TOYKH OCHOBHBIX
BBICOTHBIX XOJZO0B U ITYHKTBI reoz[e31/1l1e01<oﬁ OCHOBBI. FyCTOTa TOYCK
CHEMOYHBIX XOJIOB 3aBUCHT OT CJIOXHOCTH pelibeda, 3aCTPOCHHOCTH
WIA 3aJC€CEHHOCTH CHUMAaeMOW TeppUTOpPHH. TOYKH CHEMOYHBIX
X0JIOB HAMEYAIOT Ha YETKHX, XOPOIIO OITO3HABAEMBIX KOHTYpPaX.

BricoTHBIE XOIBI TPOKIAIBIBAIOTCS C YCTAHOBKOW WHCTPYMEHTA
b0 B KaXKIOW TOYKE XoAa, duOo duepe3 TOouKy. OCHOBHEIC
BBICOTHEIE XOJBI CIIOCOOOM Yepe3 TOUKY MPUMEHSIOT mpH o < 5°. B
9TOM Cllydae KaXKIO0€ IMPEBBIIIEHUE OIPEACISIOT IBAXABI TPH
HaBCIACHUU FOpHSOHTaJ'ILHOﬁ HUTH CETKHU Ha ABC BBICOTHI peﬁKH,
pasjn4yaromuecss Ha 1 M, U BBIYUCIIAIOT CPECAHCE IPCBBIMICHUEC U3
JIBYX U3MEpPEHUM.

11 nponoxKeHus BBICOTHBIX XO/0B IPUMEHSIOT TEOA0IUTHL T35,
T5K, T15, Theo020, T30 u UM paBHOLICHHBIE TEOIOJIUTHI HIIH



TaxeoMeTpbl. B KkadecTBe OOBEKTOB HAOIIOJNEHHUS CIy)KaT peHKH
tunioB PH3, PH4 u PHT, Bemyckaembie mo 'OCT 11158-65.

B BBICOTHBIX X0/1aX BEPTHKAJIBHBIE YIIIbI U3MEPSAIOT OJHUM MO~
HBIM TpueMoM. [Ipy HanW4YMM 3HAYUTETHHOTO 3KCLIEHTPHUCHTETA
BepTHKAJIBHOTO KpyTa (B TS — Gomee 15", B T15—060mee 20") pexo-
MEHIYeTCs BEPTUKAJIbHBIE YIJIBI U3MEPATh B MPSIMOM M OOpaTHOM
HanpasneHusX. [lopsiok onpeneneHust BAMSHUA 3KCLIECHTPUCHTETA
BEPTUKAJIBHOI'O Kpyra paccMoTpeH B riase 4, 4. I u n. 5.2 HacTos-
e padoTHL

PaboTa Ha Kax70#l TOYKE CTOSHUS MHCTPYMEHTA MPOMU3BOAUTCS
B TaKOH MOCIIeA0BATEILHOCTH:

— YCTaHABIIUBAIOT U FOPU30HTUPYIOT TEOAOJIUT; €CIU XOJ MPO-
KJI/IBIBAETCS C YCTAHOBKOM MHCTPYMEHTA B KaXKJI0OM TOYKE, TEOZO-
JIUT HEHTPHUPYIOT ¢ TOYHOCTHIO 10 5 CM HaJl IEHTPOM TOYKH U U3Me-
PAIOT BBICOTY FOPU30HTAIBHON OCH ¢ TOYHOCTBIO JI0 | cM (pyieTkoit
I PEeUKoii);

— OTCUHTHIBAIOT 110 AATBHOMEPY PACCTOSIHUE 110 3a{HEH peHKH;

— U3MEPSIOT BEPTUKAIBHBIN YTOJl MPH ABYX KpyTrax NpH BU3H-
pOBaHUHM Ha BEICOTY |, 3amHel peiiku;

— W3MEpSIIOT BEPTHKAIBHBI Yrol TpH JABYX Kpyrax IpH
BU3MPOBAHUH TPYOBI TEOJOJMTA Ha BBICOTY |, mepenneii peiku;

— OTCYMTHIBAIOT MO JaJbHOMEPY paccTOsHME 0 IepeaHei
pelkn.

[Tpu pabore uepe3 TOUKY MOPSIAOK YEPEAOBAHUS OTCYECTOB Ha
JIBE BBICOTBI KXKJJOU PEIKU MOKHO IPUMEHATh TAKOM XkK€E, KaK U IIpU
nuBenupoBanuu Il u IV xnaccos: 3,11111,3,, rne unmexcer 1 u 2
O3HAYaOT BBICOTHI BU3UPOBaHUA |y 1 I,.

Peiixy pu M3MepeHHAX YCTaHABIMBAIOTCS HA 3a0MTHIC B 3EMITIO
KOJIbSI WK Ha OamMaku. [Ipu 3TOM HEOOXOANMO CTPOTO CIEIUTH 32
BEPTUKAJILHOCTHIO YCTAHOBKH PEEK.

I[Ipn mpuBs3ke Xoma K CTGHHOM Mapke WM penepy
BEPTHUKAJIbHbIE YTJIbI U3MEPSIIOT HENOCPEICTBEHHO Ha IIEHTP MapKH,
WIM Ha TOJIOYKY perepa, WM Ha PEeHKy MO TPEeM HHUTSAM CEeTKH
OJTHUM TIPHEMOM.

B cnygae npuBsI3KM K TPYHTOBBIM peTriepaM U LEHTpaM TPUTOHO-
METPUYECKUX ITyHKTOB PEHKY CTaBsST Ha MapKy LIEHTpa, K KOTOpOH
OTHECEHA €T0 BBICOTA.

B moneBoM xypHane 10DKHA OBITH YETKO M aKKypaTHO IpHUBE-
JICHa cXeMa MPUBSI3KU X0 K penepy Uiln MapkKe.



[Tpu nepepbiBax B paboTe ClieAyeT 3aKPEIUISTh TOYKH YCTaHOBKH
nepeaHel pelku U, KpoMe TOro, nepearb BHICOTY HAa BPEMEHHYIO
MapKy, B KauecTBE KOTOPOH HCIIOJB3YIOT JIIO0YIO yCTOHYMBYIO TOY-
Ky — KPYTHBIH KaMEHb, IICHb, CTPOUTENLHBIH I'BO3/Ib B CTOJIOE MU
Jepese u T. 1. Ilocne mepepbIBa BBHICOTHBIN XOJI MPOJOIKAETCS OT
TOYEK, K KOTOPBIM OblLIa MpoM3BeAcHa npuBsi3ka. KonTponaem Hews-
MEHHOCTH MOJOXEHHS 3TUX TOYEK CIYXHT CXOAWMOCTb
MIPEBBIICHU MEXAY HHMH, W3MEPEHHOTO /0 M MOCNe TepephiBa.
Honyctumoe pacxoxxaeHue B npeBblieHusIx — 4 cm Ha 100 M.

IIpeBblmeHUs B BBICOTHBIX X0/aX, HOJIY4YEeHHBIE U3 OJJHOCTOPOH-
HEro HUBEJIMPOBAHUSI, BBIYUCIISIOTCS 110 popmyite

hap = stgaap +ia — 5. (6.31)

Ecnu BbICOTY BU3HpOBaHMs Ha PEHKE CIEIaTb PAaBHOM BBICOTE
HHCTPYMEHTA (BBICOTA €r0 TOPH30HTAIBHON OCH), T. €. ia = lp, TO
npu S <270 m _

hap = hap = stgaap. (6.32)

B ciryyae msmepeHust pacCTOsIHHS S MEPHOM JIGHTOH WK TaJIbHO-

MEpOM TI0 TOPU30HTAIBHOM pefike hopMyia MPUHAMAET BU
S =S' COS Opg; (6.33)
Torza

hIAB =ssin OAB-: (634)
Ecnu anis u3aMepeHusi pacCTOSHUI HCIOJIb30BaH JAJbHOMED C
BEPTUKAJILHOHN PEUKOH, TO
S =5'C0S% aag; (6.33)

Torga

Puc. 85. U3MepeHue npeBbIIEHUI TPHTOHOMETPUYECKHM HHBEJIHPOBAHUEM
METO/I0M H3 cepeIHHbI.



hias =5 (KL 4 C) sin2aas, (6.34")

rne K—xkoaddunuent nansnomepa; L — otcyer no gansHomepy; C
— TOCTOSIHHOE ciiaraemoe nanbHomepa. [Ipu a > 10°

has = 5 KLsin 2045 - C sinaap. (6.35)

Ecmu C=0, T0
has = 5 KLsin2aas. (6.36)
[Ipu m3MepeHHn MPEBHIMICHUS U3 cepenuHbl (puc. 85) wmcmoms-
3yI0T popMyIry
hag= ha—hog—ia + lg= Soa t9 doa—Soe tgaos—Iatle. (6.37)
st ynoOcTBa BBIYMCIIEHHH CTPEMSITCS K TOMY, uToObI |a=lg,
Torna
hag = Soa g toa — Sos 19 aoe. (6.38)
TouHOCTh OmNpeneseHus] NPEBBIMICHUH CYIIECTBEHHO IOBbI-
IIAeTCsl, €CIIM U3MEPSTh JBa YIJla IPYU BU3UPOBAHHU Ha JIBE BBICOTHI
petixu (puc. 86). B atom ciryqae

hy=stgay +i—, (6.39)
hzzstg ap + |—(|—b), (640)
1 in (« , b
hap =g+ h) =foitils i1 2 (6.41)

W3 amammza ¢opmynmsl *  TpH-
TOHOMCETPHYECKOTO  HHBEIHPOBAHUS
MPUMCHATEIEHO K BBICOTHBIM XOJaM
cleyer

Moy == ]/(i%)a—l— (1, %69)‘,
(6.42)

Puc. 86. M3mepenue npeBbilIeHUst Me-
TO/IOM Ha JIB€ BBICOTBI.

€CJIM paCCTOAHNUA U3MCPAIINCH HUTSHBIM J1aJIbHOMEPOM, U

mo =V (8 + (151,
(6.43)

€CIIM  PacCTOSHUS ~ U3MEPSUIMCh  JAIbHOMEPOM  JIBOMHOTO
HM300paKCHUSL.




Ipu yrmax a < 1°,5 obe dopmynsl B HEpBOM NPUOIHKEHUH

MPUBOIAT K BUAY
5
My = 1,5 ﬁ (cm), (6.44)

Ortciona ciieyer, 4To NOTPEeNIHOCTh IPEBBIMICHNS! B BBICOTHBIX
X0Jlax NPONOPIMOHANIbHA PACCTOSHUIO MEXIY HHBEIHPYEMBIMH
TOYKaMH.

U3 37011 ke (hOopMyIBI BEITEKAET, YTO IPEAETbHOE PACXOXKICHHIE
MEXKIy MNpsSAMBIM M  OOpPaTHBIM NPEBHIIICHHAMH M3  JBYX
HE3aBUCHUMBIX Iepenad (B YacTHOCTH NPH H3MEPEHHSAX Ha JBE
BBICOTHI PEHKH) COCTAaBHUT

npen dh = 4w —f-%%l (6.45)

BennunHbI 10MyCTUMBIX HEBSI30K U JUTMHBI OCHOBHBIX M ChEMOY-

HBIX BBICOTHBIX XO/IOB NIPUBEJIEHBI B Ta0I. 35.
* M. A. I'mpui6bepr, I'eonesus. Y. . M., «Henpay, 1967,

Ta6mua 35
BricoTa JlnmmHa X0TOB, KM Tpenenbuas fy, HeBsI3Ka, M
CeveHUs OCHOBHBIX CBEMOYHBIX OCHOBHBIX CBEMOYHBIX
penbeda, M
2 6 3 0,50 0,60
5 12 6 1,0 1,0

[Ipn m3MepeHnn paccTOSHUN HUTSHBIM JAIFHOMEPOM JUIMHA S
CTOPOH BBICOTHBIX XOJIOB HE JI0JDKHA OBITH Ooree 250 M, onTuMab-
HOH BEJIMYMHOU CIIENYET CUUTATh JJIMHY CTOPOHBI 150 M.

[Ipn wmcmons30BaHUM JaTbHOMEPOB IBOMHOTO H300pa)KeHMUs,
CBETO-M PaJHONAIFHOMEPOB JUIMHA CTOPOH MOXKET BO3pacTé 10 1
KM, €CIIM 3TO HE MPOTHBOPEYHUT TPEOOBAHMSM, MPEABSBISEMBIM K
TUTOTHOCTH TOYEK BBICOTHOI CETH.

OO0pa31pl 3aMcy U3MEPEHNH B XKypHalle JaHbl B Tabm. 36.

6.8. CIIOCOBHI OITPEJEJIEHUMA KOOODPUILTMEHTOB

PE®PAKIINN
3nauenne koddduirenTa peppakuyn He0OXOIMMO MPU BBHIYHUC-
JGHUH  BBICOT,  MOJYYEHHBIX M3  TPUTOHOMETPHYECKOTO
HuBenupoBauua. Koaddumment pedpakium  MoxeT — OBITH

OTIpe/IeIICH:
a) M0 W3MEPEHHBIM 3€HUTHBIM PACCTOSHUSM MYHKTOB, BBICOTHI
KOTOPBIX U3BECTHBI U3 TEOMETPHUYECKOTO HUBEINPOBAHUS;



6) w3 B3aMMOOOPATHHIX  OJHOBPEMEHHBIX  HaOIIOJECHUN
3€HUTHBIX PACCTOSIHUH.
B nepBom cityuae xoadpduiment K pedpakiuy BHIUUCISIOT 110
tbopmye
2R
K=2@—2), (6.46)

IJie Zg — TEOPETUIECKOe 3HAYCHUE 3EHUTHOTO PACCTOSHUS;
Z — W3MEpEeHHOE 3eHUTHOE PACCTOSIHUE, IPUBEICHHOE K IIEHTPY

ITyHKTa;
S — PACCTOSIHUE MEXKAY ITyHKTaMU;
p"=206 265".

K neHTtpy nyHKTa 3€HHUTHOE pACCTOSHHE Z' TPUBOIAT IO
bopmyre

z=2 —l— (6.47)

Teoperuueckoe 3HauUE€HHE 3EHUTHOTO PACCTOSHUS HAXOAAT IO
bopmyse

2 _.90°+s———p, (6.48)
rae ko=H, — H; — mpeBbiiienne Mex 1y MyHKTaMu, HalIeHHOE W3
TEOMETPUIECKOTO HUBEJIAPOBAHMUS. U3 HaOJIroAeHUIA

B3aMMOOOPATHBIX 3EHUTHBIX PACCTOSIHUI Z1p U Zp; KOI(PQPHUIMEHT
peq)paKuHH OIIPEAEIISAIOT 110 q)opMyne

K=1—R (z12+z2.—-180)— 0+ L) — Gy + i)l (6.49)



Hara: 10.6.72
Tloropa: sicHO, THXO0, n300pakeHue crokoitnoe HaumeHnoBanue xona: mup. Kpyrioe — nup. Skuma

Ta6uuua 36
7Kypuas onpeneeHusi NpeBbINIEHH U3 BHICOTHBIX X0/I0B

Teonomnut T15 Ne 300803, K = 100,0

— = 5 = Orcyerst ~ 8
5 w ~ s = E ? 3 BEPTUKAIBHOTO Kpyra 5 o 2l E
5 |55 _|58 |8 gEz|8¢8
eE |3E=2g [gi-= K
25 [@aF |25 (8% KT K. MO 52E|2¢g
E g 5 % g =4 S £
73 1,56 56 2,00 1°16,2' |178°44,0'( +0'1 1°16,1' | 1410
2588
117,8 | — [ +2,60 | +
2500
1,56 56 2,50 129,8 | 178304 +0,1 129,7 — | +3,08 | +:
1910
59,0
X2
118,0

IMpumeuanns: 1. B rpade «ropu3oHTaIBHOE MPONIOKEHNE)» MPOUEPK, MOCKOIBKY NMPEBBIIIEHNAE BET
Ipu BBIUMCIEHNN S TIONPaBKa 8S, BIMCHIBAECTCS B rpady «TOPU30HTAIBHOE Mpoioxkernue». 2. Ilpn i
«BBICOTA HHCTPYMEHTA 1» HE 3aIIOHACTCSL.



B 00paboTky npuHHMMAOT cpejnHee 3HaueHHE KOd(pQHUINEHTa,
BBIYKMCIIEHHOE 110 BCEM TEM CTOPOHAM CETH, BJOJIb KOTOPBIX
W3BECTHO NPEBBIILICHNAE U3 TEOMETPHYECKOTO HUBEIHPOBAHUSI.

B Tabn. 37 npuBeneH npuMep BhrAHUCIeHU Kodpduimenra K mo
HW3MEPEHHBIM 3GHUTHBIM  pACCTOSHUSM IIPH  OZHOCTOPOHHEM
TPUTOHOMETPHYECKOM HUBEJIUPOBAHUH.

Tabauna 37
2R = 12769 km
Iopsnok peiictBuit Pesynbrar Tlopsinok neiicTBuii Pesynbrar
EeHCTBUIA IeUCTBHI
1H 180,42 16 21, = (7) + (14) 90°06'04"
2 H, 172,53 17 7,1 = (10) +(15) 89°56'32"
3 he=(2)— (1) —17,89 18 p"/(2R) 0,01615
4 s 5650 19 s-p"/(2R) = (4)-(18) 131"
5 1 8,08 20 90°+(19) 90°01'31"
8 I 3,66 21 h-p"ls=(3)-(13) —4'48"
11 I, — 1, = (5)—(8) +4,42 22 701, =(20)—(21) 90°06'19"
9 I 6,50 23 7201=(20)+(21) 89°56'43"
12 szl 1:(9) — (6) 5,12 24 Zo12*Z12=(22)f(16) +15"
+ 1,38 25 20217221:(23)7(17) +11"
13 p"ls 36,51 26 p's 11653-10°
14 (12)-(13) +0'50" 27 2Rlp"s 0,010 958
15 (11)-(13) +2'41" 28 Ki=(27)-(24) 0,160
7 710 90°05'14" |29 K= (27):(25) 0,123
10 'y 89°53'51" [30 K, 0,142

He ncxumodens! u apyrne BO3MOXHOCTH OTNpeaeneHust koddhu-
[MEHTa BEPTUKAIBLHOM pedpakiuy, B YaCTHOCTH, IIPU ypaBHUBAHUU
OOIIMPHBIX CeTeH, KOrja Hapsy ¢ BBICOTAMH OIPEAEIIIEMbIX MyHK-
TOB B KauecTBE HEHM3BECTHHIX (urypupyor koddduimeHTs pe-
¢bpaxoun *.

6.9. AHAJIMTUYECKUI CIIOCOB OITPEJIEJIEHH S
BBICOT 3HAKOB

B Tex ciydasx, Korjga HEHOCPEICTBEHHO C IIOMOIIBIO MEPHOTO
npubopa U3MEPUTH BBICOTY 3HAKa HE MPEICTABIAETCS BO3MOXKHBIM,
OPUMEHSIOT ~ AHAJUTHYCCKHIA  CIIOCO0,  3aKJIIOYAIONIMUCA B
CIICYIOIIEM.

VYcranaBiuBaoT TeomonuT T (puc. 87) Ha paccrossHuu D ot
3Haka CJS. Paccrossaue D, maMepeHHOE NBaXKIbl JICHTOM, JABHO-
MEpOM WU PYJCTKOH, TOKHO OBITH HE MEHEE MOJIYTOPHOH BBICOTHI
3Haka. OJHAM TOJHBIM TIPUEMOM HU3MEPSIOT BEPTUKAIBHEIC YTIIBI 0,



B, Yy Ipu BH3MPOBAaHUM Ha BEPX BH3UPHOIO IIWJIMH/APA, HHCTPYMEH-
TaJIBHOTO CTOJMKAa U BcromorarensHoro cronuka A. Ilocnennuit
ycTa-

n

Puc. 87. AHasiuTyeckuii cnocod ompejeeHusi BbICOTHI 3HAKA.
HaBJMBAIOT HaJA LEHTPOM C 3Haka Tak, IITO6I>I TOYKa
BU3UPOBaHUS HaXOJMIACh Ha BBICOTE i MHCTPYMEHTA OTHOCHUTEJIbHO

MIOBEPXHOCTH 3EMIIH.
Ecmu v > 1°, B m3mepenHoe paccrosaue D BBoasaT nompasky 6D,
32 HAKJIOH JIMHUH.
Bricota | Bepxa BH3MPHOTO HWJIMHIApA HaJ IEHTPOM 3HaKa BbI-
yucnseTcs 1o Gopmyrne
I=Dtga—Dtgy+a=D(tga—1tgy) +a. (6.50)
BeicoTa | HHCTPYMEHTANBEHOTO CTOJIMKA COCTABHT
J=D (tgf —tgy) +a. (6.51)
OmnpeneneHne BEICOTH 3HAKa aHATTUTUIECKUM CIIOCOOOM JIOJIKHO
OBITH BBITIOJIHEHO IBAXKIBI C ABYX Pa3HBIX 0a3ucoB. PacxoxxmeHus
MEXIy IBYMsI OIIPEIEICHUSIMH BBICOTHI HE JOJDKHBI IIPEBBIIIATE 5
CM.

[Ipumep BbUMCIIEHHUH qaH B Ta0I. 38.
Tab6auna 38
l'lpnMep BBIYHCJICHHUS BBICOTHI 3HAKA (C HCMOJBb30BAHHEM Taﬁﬂlfll[
HATYPAJbHbIX 3Ha4YeHHli PpyHKIMii 1 apudmomerpa)

Topsnok O003HaueHHs 1 ompenenenue |2 onpenencHue
nefcTBUS

1 D' 45,65 52,11

2 % 1°15,2 1°11,0




6 YD, = — 2D'sin’ /2 —0,01 —0,01
7 D=D'+ 5Dy 45,64 52,10
3 a 31°40,4' 28°26,3'
4 B 28°39,2' 25°35,2"
8 tg o 0,61 697 0,54158
9 tg 0,02188 0,02066
10 tg p 0,54642 0,47882
11 tga—tgy 0,59509 0,52092
12 tgp—tgy 0,52454 0,45816
14 [ 28,62 28,65
13 D(tga—tg7) 27,16 27,14
5 a 1,46 151
15 D(tgp—tgy) 23,94 23,87
16 J 2540 2538
17 lep 28,64 M

18 lep 25,39 m

6.10. ITIPEABAPUTEJIbHBIE BBIYNCJIEHUA

K mnpensapurenbHBIM BBIYUCICHUSIM OTHOCATCS TPOCMOTP H
MpOBEpKa  MOJEBBIX  JKypHAJIOB,  COCTaBICHHE  BEJOMOCTH
TIPEBBIIICHUH (B ABE PYKH), BEIUHMCICHHE BBICOT 3HAKOB (BO BTOPYIO
PYKY).

[Ipn mpoBepke MONIEBBIX KYyPHAJIOB OOpallaloT BHHUMAaHHWE Ha
MIPaBIJIBHOCTh BBIYMCIICHUS YIJIOB HAKJIOHA, CXOJWUMOCTb IUTHH
JUHAH W3 TpAMBIX M OOpaTHBIX H3MEPEHUH, IPaBUIBHOCTD
BBIYUCIICHUS TOINPABOK, MIPABUIBHOCTh BBIYHMCICHUS MPEBBIIICHUH,
coOJtoileHHe JIOIYCKOB TIPH CPaBHEHHWH TPSIMBIX M OOpaTHBIX
IIPEBBILICHUMN.

ITpu BRIYMCICHUN NMOIPABOK B MPEBBIIICHUS MM TPU BBIYHCIIE-
HUM TOPH30HTAIBHBIX MPOJOXKEHUH HCIOJIB3YIOT cleylomue Tad-
JIMILIBL:

1. I1. U. JdypueBa. TaOmump! 111 BEIYUCICHISI TOPU30HTAIBHBIX
MIPOJIOXKEHUH M TpEeBBIICHUH NpH padoTe ¢ nanpHoMepamu /13 u
JA5. M., «Henpa», 1964. 141 c.

2. T. T. Eropos. TaOnuisl mpeBHINICHANA, BBIYHCICHHBIX IO
TOPH30HTAIBHBIM NPOJOXKEHUAM Ui yrioB HaknoHa ot 0 mo 30°.
M., T'eoxe3usnar, 1956, 46 c.

3. JI. I1. HenemeBa. TaOnuupl Ui BBIYHUCICHHUS PACCTOSIHUIMA,
HW3MEPEHHBIX AalbHOMepHbIMU Hacaakamu JIHT, THT-2, JIHB-2.
M., 'ocreonrexusnar, 1962. 58 c.



4. JI. I1. HepemeBa. TaOnuipl MONpaBOK 332 HAKIOH OTPE3KOB
JMHUH (110 Pa3HOCTSIM BBICOT KOHEUHBIX ToueK). M., «Hexpa». 1965,
63 c.

5. A. C. Hukyaun. Taxeomerpmueckue Tabnumbl. M., «Henpay,
1973.314 c.

6. ®@. U. MakeeB. Taxeomerpudeckue Tabmumpl. M., [ocnec-
Ooymmszaar, 1963. 318 c.

7. B. H. Tanpmmn, J. C. XpenoB. Taxeomerpuueckue Tab-
mumel. M., FocnecOymuzaat, 1955. 247 c.

8. B. H. I'anbmun, JI. C. XpenoB. TaOnuiel s reoje-
3u4ecKkoro HuBenupoBanus. M., 'eonesuszaar, 1961. 131 c.

ITocne mpoBepky MOJEBBIX KYPHAJIOB CpeJHEE MPEBBIIICHUE U
JUIMHBL ~ JIMHAH ~ CYMMHPYIOT IO  CEKIHUAM, €CIH  MEeXIy
OMpPENCICHHBIMU TTYHKTAMU MPOKJIAJIBIBAICS BBICOTHBIN XOJ, H
BBIMUCHIBAIOT B BEIOMOCTbH ITPEBBIIIICHHIH.

PaccTosiHIE BBRIMCHIBAIOT C TOYHOCTHIO 10 1 M, IPEBBIIIIEHHE —
10 0,01 m.



T'maBa 7
BBIYUCJEHHUE BbICOT HUBEJIUPHBIX 3HAKOB

[Ipu BBIMHCICHWH BBICOT HHUBEIMPHBIX 3HAKOB HEOOXOIMMO
coOmonmaTe Bce TpeOOBaHMA, yKa3aHHBIE B VHCTpYKIUH 110
BBIYHCIICHUIO HUBEIHPOBOK (M., «Hexapay, 1971. 108 c).

[Ipexxae yem NPUCTYIHUTEH K YPAaBHUBAHHUIO OTAEIHHBIX HUBEIHP-
HBIX  JUHAHA, HEOoOXOAWMO  BHINIONHUTH  MpeIBapUTEIHHBIC
BBIYMCIICHUS: TIPOBEPUTH MaTepHANbl UCCIEIOBAaHUNA HUBEIUPOB U
peeK, BBHIIIOJHUTH KOHTPOJb HUBEIHPHBIX JKYPHAJOB, IPOBEPUTH
NpaBWIbHOCTE  MX  OQOpMIIEHHS,  COCTaBHTb  BEJOMOCTb
NPEBBIIEHUH M BBICOT ITyHKTOB HHUBEJIMPOBAHMS, BBIIOJIHHUTH
OLIEHKY Ka4yeCTBa HHMBEJIUPOBAHUS, COCTABUTh M BBIUEPTHTH CXEMY
HUBEJIUPHBIX JUHUN. TOJBKO TOCJE 3TOr0 MOXHO MPUCTYHaTh K
YPaBHUBAHUIO HHUBEJIMPHBIX CETeH, T. €. K BBIYHCICHHIO
YpaBHEHHBIX 3HAUYeHUH BBICOT 3HaKoB. [loneBple MaTepHaibl
JOJDKHBI  YIOBJIETBOPATH BceM TpeOoBaHUsIM «MHCTpyKIMH 110
nuBenupoBanuto I, II, III, IV knaccoB». YpaBHuUBaHUE cuMTaeTcs
TIpeIBapUTEIBFHBIM, €CTH W BBICOTHI 3HAKOB IOJYYCHBI Ha OCHOBE
TPEeIBAPUTENBHBIX HCXOAHBIX JaHHBIX, HAIpUMeEp, B MECTHOM
CHCTEME BBICOT WJIM €CIIM HUBEIHpHAas CETh ObUIa ypaBHEHA IIO
YacTsIM, YIPOIICHHBIMH CIIOCOOaMH.

Ilpy  Bcex  BBIUMCICHUAX  HEOOXOAMMO  YIEPKUBATh
OTpeIeIICHHOE YMCIIO 3HaYanuXx 1udp (tadm. 39).

[TpaBUIBHOCTH PE3yJbTATOB HHUBEIHMPOBAHUS O0ECIIEUMBACTCS
HaJISKHBIM KOHTpPOJIEeM pabOThl HUBEJIHMPHBIX Opuraz B ToOJiE U
KOHTPOJIEM BCEX BEIYUCIICHUI.

Hugenupusie xypuans! Il u IV knaccoB u xKypHasbl TEXHUYEC-
KOTO W TPUTOHOMETPUYECKOTO HHUBEIUPOBAHWS B KaMEpPaTbHBIX
YCIIOBHSAX MPOBEPSIOT B OJHY PYKY.

Tabauna 39
Knacc Huse- Ipessime- | Ilpesimre- Cpennee npe- ITonpaska 3a Ilpensa- | ITonpaska u3
JIMPOBAHUs HHE 110 HHE MEKITY BBILIEHHE U3 CPEJIHION JUIMHY | pHTeNbHas YpaBHH-
CTaHLMAM, 3HaKaMH, TIpAMOTO U METpa BBICOTA, MM BaHWA, MM
MM MM oGpaTHOro KOMIIIIEKTa peeK,
X0/10B, MM MM
11 0,1 1 1 1 1 1
v 1 1 1 1 1 1
Texuuyeckoe | 1 1 1 1 1




IIpoBepky >KypHaJIOB JKE€IaTeIbHO BECTH HA HACTOIBHBIX CYMMU-
pYIOIIMX MallMHaxX ¢ Ievartaronield npucraBkoil. Ocoboe BHUMaHUE
IIPU BBIYMCICHUSX OOpaIlaloT Ha NPaBUIBHOCTh BBICOT 3HAKOB,
MIPUHATBIX 332 HWCXOAHBIE. [IpaBMIBHOCTH BBIMHMCAHHBIX JAHHBIX
JOJIDKHA OBITh 3aBEPEHA OTBETCTBEHHBIM JIMLIOM U YKa3aH HCTOYHUK,
OTKyJa B3ATBl OTH JaHHbIC. Bce HalijeHHble OMmMMOKK IpH
KaMepaJlbHOM KOHTPOJIE B MOJEBBIX JKypHalIaX W B BEIOMOCTSX
MIPEBBIICHUH JOJDKHBI OBITh HCHpaBieHbl. HeBepHble mHGpEHI
3a4EepPKUBAIOT, HE 3aTEMHSSI HAMMCAHHOTO MPEXIe, W HajJ HUMH
HA/ITUCHIBAIOT HOBBIE PE3YNbTAaThl KPACHBIMHU YEpHUIAMH. 3alUCH
MOJIEBBIX H3MEpPEHUil He wuchpabisitoTcs. O KaxI0il HaliaeHHOU
omuOKe B HM3MEpPEHHSIX COOOIIaeTcss pykoBomutenro pabor. Ha
KaX/IOM BBIYUCIMTEIIBHOM JIOKYMEHTE, a TaKkKe Ha MPOBEPEHHBIX
Marepuagax J0JDKHA ObITh MOJNUCH BBIUMCIHUTENS W aata. CuuTka
MarepuanoB (QUKCUPYETCs MOANMUCSIMU OOOUX HCIIOJHHUTEINEH.
OOHapy)XeHHBIE OMMMOKA B BBIYHCICHHUAX OJDKHBI OBITH 001-
3aTeNIbHO UCTIPABIICHBI HE3aBUCUMO OT X BEJIMYHMHBI M XapaKTepa.

HuBenupHble ceTH, Kak NpaBWIO, YPaBHHUBAIOTCA pa3/eNbHO:
CHayaja ypaBHMBAIOT HUBENHpHYyI0 ceTh III kmacca, 3atem ceTb
HUBEIMPOBaHMs [V Kiacca, Mpy 3TOM CUHUTAIOT 3HAKHM HUBEIHPOBA-
aus 11 kmacca 6ezommbouHbIME. [locie 3TOT0 ypaBHHBAIOT JIMHUH
U CeTH TEXHHUYECKOTO0 M TPUTOHOMETPUUYECKOTO HUBEIMpoBaHUi. B
OTJCNBHBIX CIIy4asx OJHOBPEMEHHO MOTYT Cpa3y YPaBHHUBAThCS
HHUBEJIUPHBIE CETH ABYX KJAacCOB, HaIpHUMep HHUBeTUpHas ceTh 1V
KJlacca ¥ CeTh TEXHUYECKOTO HUBEIHpoBaHus. JKenaresibHo, 4ToObI
BCSA CeTh HM3IIETO Kiacca, HaXOoAsmiasics B Ipeaesiax MOJUTrOHa
cTapliero Kiacca, ypaBHUBaJach BCsl cpa3y. B HacTosimee Bpems
yYpaBHMBaHWE HUBEIUPHBIX CeTEell HE3aBHCUMO OT  Kjacca
npou3BoaaT Ha OBM. O ToM, kKak HUBENUpPHBIE CETU YPAaBHUBAIOT
Ha OBM, omucano B omHoM wu3 TomMoB PykoBonctBa 1O
TororpaduyecknM cheMkaMm Macimrador 1:5000, 1:2000, 1:1000 u
1:500.

7.1.1. TIPOBEPKA HUBEJIMPHBIX X XYPHAJIOB

[lo oxkoHuYaHWMHM TIPOBEPKH IPEBHIMICHUI B MOJEBOM >KypHaje
JIETIal0T 3aIUCh: «IIPH KaMepalbHOW 00paboTKe JKypHAN IIPOBEPHI)
1 YKa3bIBAIOT ()aMIIIMIO, JaTy U CTaBAT ITOJIIHCH.



HpI/I TEXHUYCCKOM U TPUTOHOMCETPUYCCKOM HHUBCIMPOBAHUU I10-
CTpaHH‘lHBIﬁ KOHTPOJIb ACJIal0T TOJBKO OJWH pa3 B IIOJC WU B
KaMepalibHBIX ychoBusx, a uHcnekTop OTK no BeiOOpy npoBepsieT
OTACIBHBIC XXYPHAJIBL. B KaMEpaJIbHBIX YCIIOBUAX PE3YJIbTATHI KOHT-
POJILHBIX BBIUUCJICHHWA 3aHOCAT B HTOTOBBIe JUCTKU. OOpasern
HUTOTOBOI'0O JIMCTKA IMPUBCICH HUXKCE.

HTorosslii 1ucTOK

JInnns nuBenuposanus 111 ximacca: ot rpyHT, pen. 184 1o rpyHr, pem. 627

Cexk1ysi: OT TpyHT, pert. 5540 no cren. pemn. 10542

Hcnonuurens: ct. Texuuk Hosukos B. A.

Hara: 10 mast 1973 .

Wsmepennoe npessimenne h,,, = +111,733 m

Tonpaska dh=—7mm

Vcnpasnennoe npessimenne h=+111,726 m

Jnuna cexnmu L=2,0 kM, yrcio mtatuBoB 60.

Cocrasui: Texuuk Makcumos . B.

IIpoBepuin: cT. Texnuk Ky3smun B. A.

12 centsbps 1973 1.

ITocne rnoacyera HpeBI)IIJleHI/lﬁ MEXKIAYy COCEAHUMU 3HAKaAaMU B
HUX BBOJAT IOIIPABKYy 3a CPCAHIONO JJIMHY METpa KOMIUICKTAa PECK.
[TorpaBKy BBIYHCIISIOT IO (opMyie

Sh=ch, (7.1)
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Puc. 88. I'paduk uHTEpHOJIHPOBAHMS NONPABKYU 32 CPEIHION0 JUIMHY
MeTpa KOMILJIEKTA peeK.

Jnst ynoOCTBa HaxXOXACHHUS G CTPOST TpadUK HHTEPIOIUPO-
BaHMI. Ha mMmmmMeTpoBoif Oymare HMOKa3bIBaIOT BCE Pe3yIbTAaThI
KOMITAPHPOBAHUS PeeK KaK IO M TOCNe TOJIEBBIX padoT, Tak M BO
BpeMs HuX. Ha rpaduk HaHOCAT cpenHHE 3HAYCHHUS MeTpa
KOMIUIEKTa peek, Hampumep aepeBsiHHble peliku HP3 Ne 2465 u
2466 mpu NOMOIIM KOHTPOJIBHOM JHMHEMKH KOMIAPHUPOBAIUCH &
mas, 16 wurons, 20 wurons,

15 aBrycra u 20 cents6ps. Pe3ynpTarsl 3THX KOMIOapHpOBaHUH
npuBeIcHEI B Ta01. 40 U moka3aHbI Ha puc. 88.




Tab6mua 40

CpenHsis JUIHA METPpa peeK
Ne peiiku 8 Mas 16 utoHs 20 urost 15 aBrycra | 20 ceHTSOps
2465
Yepnas 1000,03 1000,23 1000,25 1000,18 1000,25
KpachHas 1000,05 1000,38 1000,42 1000,40 1000,50
2466
YepHas 999,70 999,90 1000,00 1000,02 1000,12
KpacHast 999,95 1000,20 1000,25 1000,20 1000,25
Cpennee 999,93 1000,18 1000,23 1000,20 1000,28

[Ipu BbIUMCICHUM TONPaBKH O € rpauka HHTEPIIOJIUPOBAHUS
OepyT MOMpPaBOYHEIH KOA(P(GUIMEHT G Ha JAEHb MPOH3BOJICTBA
HUBEIMPOBAHMUS UM YMHOXAlOT €ro Ha NpeBbIIeHHe. PaccMoTpum
or0 Ha npumepe. Ilpamoint HusenupHbsli xox III  kmacca
npokyaasBaiay 10 mast, oOpaTHbIil — 8 mioHs. [Ipn HUBETMPOBAaHUT
MPUMEHSUIA  PEWKH, pPE3yJbTaThl KOMIIAPHPOBAHUS  KOTOPBIX
npuBeqeHbl Ha Tpaduke (cM. puc. 88) u B Tabm. 40. [IpeBrimenne,
MOJIy4eHHOE B MPSIMOM XOjle, OKazajoch paBHbIM +111,733 M u B
obpathom —111,709 M. [liuna xoma 2,0 kM. Ha rpaduke
MHTEPIOIMPOBAHUS HAXOIUM IMONIPAaBOYHbIE KO3(D(DUIIMEHTHI G1 U G,
Ha 10 Masg u § moHa. OHHM cooTBeTcTBeHHO paBHBI —0,06 MM U
+0,14 mm. [TonpaBka B npeBbleHue, n3MepenHoe 10 Mas, paBHa

dhy, = (—0,06) - (+111,7) = —6,7 mm,
8 nrons —
dhegp = (+0,14) - (111,7) = —15,6 mm.
[Toce BBegeHNS TOTIPABOK HMEEM:!
hy, = +111,733 — 0,007 = +111,726 ™,
Nosp = —111,709 — 0,016 = —111,725 m.

Ecnu Ge3 BBeneHUs MOMPABOK 3a CPEIHIOI [UIMHY METpa KOMII-
JIeKTa peeK PacxoxkaeHue npesbimenni Ny, — Ny, = +24 MM u He
yaoBIeTBopsieT TpeboBanusM HuBenupoBanus I kmacca + 10 Mm
VL = + 14 MM, TO mOC/IE BBEICHHS NIOIPAaBOK PACXOXKICHUE YMEHb-
MIMJIOCH 10 +1 MM M HOJTy49eHHBIE Pe3yJIbTaThl YAOBIETBOPSIOT BCEM
TpeboBanusM MucTpykiuu. [1ogoOHBIM ke 00pa3oM BBIYHCISIOT
TIOTIPABKY 3a CPEAHIO0 UTMHY METpa KOMILIEKTa PeeK NMpHU HUBEIH-
poBanuu 1V knacca.

Ilepen ypaBHHBaHHEM HUBENHPHBIX ceted U nuHui Il knacca, a
B TOPHBIX U BBICOKOTOPHBIX pailoHaX — JIMHUNM HuBenuposaHus 111
KJlacca BO BCE MPEBBINICHHUS BBOAAT MONPaBKy 3a IMEpPexXo] K



HOpPMaJIbHBIM BbIcoTaM. O TOM, KaK BBOJST 3TH IONPaBKH, I10JP00-
HO ONnHCaHO B «MHCTPYKIIMU 1O BBIYUCICHUIO HUBETUPOBOKY.

ITocne Toro xak OBIIM BBINOJHEHBI MPOBEPKH BCEX IOJIEBBIX
MaTepHAIIOB M BBEJICHBI BCE MONPABKH, TPUCTYIAIOT K COCTABICHHIO
BEJIOMOCTEN TIpeBBIMICHUH. BemoMocTW mpeBbIlIEHWH W BBICOT
IyHKTOB HUBEJIMPOBaHMA BCEX KIACCOB COCTABIAIOT B JIBE PYKH U
CuUnTBHIBAIOT. [IpM cOCTaBIEHWH BEJOMOCTH TIPEBBILICHUN OIWH
BBIUMCIINTENb BBHIOMPAET [aHHBIC W3 TIIOJIEBBIX HHUBEIHMPHBIX
JKYpHAJOB, a Jpyroili — W3 HTOrOBBIX JIUCTKOB. B Bemomoctu
NPEBBIICHUH, KpOME IIOCTOSHHBIX pENepoB, BKIIOYAIOT BCE
HaJIC)KHbBIE BPEMCHHLIC 3HAKH. BpeMeHHbIe 3HAaKH J1OJI’KHbI 6I)IT]>
BKJIIIOYEHBl KaK B TpsAMOH, Tak M B oOpaTHbIl xoxael. Eciu
BBIYUCJICHUA BBICOT NPEABAPUTCIILHBIC, TO 06 3TOM ACJIAKOT 3aIlliCh
Ha BCCX BBLIYUCIICHUAX. BCHOMOCTL l'lpeB]:lHleHI/lﬁ U BBICOT 3HAKOB
HuBenupoBanusa III kmacca mokasana B Tabn. 41, 3HakoB
HuBenupoBaHus [V kimacca — B Ta0i. 42.



Tab6auua 41
BeoMocTh NpeBbIILeHHIE H BLICOT 3HAKOB HuBeaupoBanust 111 ki

Yucio
H3mepennble Pasnocts
PaCCTOﬁHHC, KM mraTtu- o
Onucanue TIPEBBIMICHHS, M | IPEBBILICHUHU
Tun 1 Homep MECTOIIOJI0XKE- L Cpennee TTomnpaska 3
Ne HHBEJUPHOTO X0J1 P P |
CeKIUU 3HAKa, THII Ht or npsvo TpAMOTO 1 TpeBblllie- | ypaBHUBAHH
LEHTpa HHBCIHMPHOTO | MexkLy HAYalbHOTO |  XOJ xon XOn obparHoro Hue, M A
3HaKa 3HaKaMH TpsIMO 06pﬂTHO P!
MYHKTa obpat- xona
HO
1 2 3 4 5 6 7 8 9 10 11
JIunms Ne 10 ot rpynT. pen. 5540 no cmen. pen. 513. Ilpeanpusitue .
N-43 51,52
HWcnonnurens: cr. rexnuk Ierpos H. H. JHara:
I'pynr, I'nazanuxa, cT., B 4,9 kM 0,0
per. K C.-B. OT Hee, 110 10pore
5540, T | B2 CT- MomHoe, B 30 M k
1£6 ceB. 0T 10poru, B 500 M K
BOCT. OT MOCTA 4epes p.
CepebpsiHka
la| Bpewm, I'nasanuxa, cr., 8 4.2 xm (0,7 8 +0,524 —0,527 —3 |+0,526 —
per., K C.-B. OT Hee, B 15 M K
HeHp ¢ | 331 OT nepeesia epes x. 8_
TBO3IEM A
0,7
16| I'pynt, | I'nasanmxa,cr.,B22kM (2,0 19 +2,210 —2,214 —4  |+2,212 —
perL. K C.-B. OT Hee, B45 M K
10542 CeB. OT I0pOTH E
)
Tun 121 Ha cT. MouiHoe 2,7
2a| Bpem. 1 [426 xmx. 1., 7 nuker, B5|1,7 16 —0,342 |+0,346 +4 —0,344 |—
pen.’ M K CEB. OT XK. [I. IIOJIOTHA
MTUKETHBII 17




26

3a

36

4.4
Cren. CepeOpsttka, p., Bces. (1,8 20 |—1,512 ([+1,514 +2  |—1513 |—
pem., 502 | ycroe nyrenposona na
428 KM XK. 1. E
6,2
Bpewm, | MBanoexka, c, B 0,5 kmor |2,8 28 +4,124 —4,110 +14 |+4,117 —
per. HETO 10 JIOPOTE B C.
MEKEBOM Kpyroe, cnpasa ot E
CcTOJI0 C JIOpOrH 9,0
TBO3JEM
CurH. 2 | UBaHoBka, c,B2.5kmk |3,0 30 [+4,571 4,566 +5 +4,568 _
KIL 10.-3. OT HETO, ¥
MepeKpecTKa J0por ﬁ 31
WBaHoB- | c. I'nazanuxa — c. UBa- 12,0
Ka, T 1 HOBKa, ¢. Sp — c. Ca-
MIUHO
CreH, Huxkonsckoe, ¢, 311 28
pen., 511 HIKOJIBI 2,6 (146 _ | +3,854 —3,866 —12| +3,860 |-—
26
CreH. Cepebpsinka, p., B 36
IOXKH. ycToe MocTa, B3 M [ 3 4 +2,095 — 2081 +14 | +2,088 |-
K CEB OT C. %
pen. 513 Hukonbckoe 18,0
Hroro no nunuu 18,0118,0/184 |+15,524 |—15,504 +20 |+15514 |—

PasHocTh BBICOT HCXOAHBIX naHHbIX H — H, = +15,507
IomydenHas HEBA3Ka Vyonyy = +7 MM

JlonycTumasi HeBSI3Ka Vyon = = 10VL = £42 MM

Ionpaska Ha 1 &M xoma —V/h =—0,4 Mm

Breraucasin: cr. rexnuk Ierpos H. H.

CUHTHIBAIH:

OkTs16ps 1973 1.

qUTaJl TEXHUK
ClIymiaj TCXHA



Taoaumna 42
BeoMocTh NpeBbIILeHHI H BLICOT NYHKTOB HUBeIHpoBanus IV K

No PaccrosiHue, KM
cex- | Tum u Homep HuBe- OrncaHne MECTOOIOKEHHUS Mexay |oT Hauane-| Yucno H3mepen-
ouu JIMPHOI'O 3HAaKa, THUIL HHUBEJIMPHOT'O 3HAaKa 3HaKaMu HOro LITaTUBOB HBbIC IIpe-
LEHTpa IIyHKTa BBIILICHUA,
M
1 2 3 4 6 6 7
JIunmst Ne 12 ot cren. pen. 124 no cre. pen. 2463 Hcnonnutens: TexHuk Koposun M. H. [lara 15.
Cren. pem. 124 Bepe3oBka, c., 311. MIKOJIBI 0,0
la 2,0 10 +0,623
Bpewm. pen., rBo3ab|CeBepka, p., MOCT B 2 KM K 2,0
KOBaHBIH ceB. oT c. bepesoska,
BEPXHHI TBO3/Ib B ceB. ycroe| 2,1 11 +2,055
MocTa
16  |I'pyst. pem. 115, HoBo-bepesoBka, c., B 4.1
Tun 118 1,5 kM k BocT. OT Hero, B 2,2
KM OT Cc. MarBeeBKa, B
25 KM K 10Ty OT JIOpOTH 2,0 10 +0,225
2a  |Bpewm. pen., kamens |HoBo-BepesoBka, c., B 6,1
0,5 KM K 10Ty OT Hero, 60Jb-
mIoi BaJyH HO JIOpPOre B C
BepesoBka, B 25 M K ceB. OT
nopord. Mecto MOCTaHOBKH
peHKH OTMEYEeHO KpacHOU
KpacKoi




26

3a

36

CurH. 2 ki1
MarseeBka, Tuir 2

Bpewm. per.,
MEKEBOH CTOJIO

Crem. per., 2463

MartBeeBKa, ¢, B4 KM K
C.-B. OT HETO, Y IOJIEBOrO
craHa

MartBeeBKa, ¢, B 2 KM K

C.-B. OT HEro, MEXEBOH

cToib psIoM
MEePEKPECTKOM  JOPOT:
MatBeeBka — c. HoBoe
u c. Ps6oBo — c. Kon
MartBeeBka, €, 3IaHUC
LIKOJIBI

Hroro no nmuaNMA

C
C.

19

2,2

12,2

Pa3HOCTb BBICOT HCXOAHBIX TyHKTOB Hy — H,, =+6,266 M;
INomy4enHas HeBSI3Ka Vyonyy = —29 MM;
JlomycTMast HeBsI3Ka Vo = + 20 MM L=+ 70 mm
Momnpaska Ha 1 kM — V/L = +2,4 Mmm

8,0

10,2

12,2

12,2
Beruuncosn:
CunTHIBaAIH;

10

11

10

+0,926

+0,643

+ 1,765

+6,237

+4

+5

+5

+2

TexHuK Kopos
yurtan Koposu
cirymian MBaHc



7.1.2. OUEHKA KAYECTBA HUBEJIMPOBAHU A

OueHKy KauecTBa HUBEIMPOBAHMS NPOM3BOAAT IO PA3HOCTAM
d=h,;, — hqgp, 10 HEBA3KAM IONUTOHOB f, IO PACXOKICHHIO MEXKIY
MIPEBBILIEHUSIMY, MTOJYYSHHBIMH U3 HUBEJIUPOBAHUS, U 110 Pa3HOCTH
BBICOT TOUEK, IPUHATHIX 3a UCXO/HBIE.

KauectBo nuBenmuposanus III kmacca xapaxkTepusyroT BeIHYH-
Hamu pasHocredl h,, — N, IO OTHENBHBIM CEeKLMAM, MO
HAKOIUICHUI0 JTUX Ppa3HOCTEH Ha psAlde CEKUUlM, Ha YYacTKax,
UCITIOJIHEHHBIX OJHMM HaOnrofaTeneM, M Ha BceH JIMHUM WIHM Ha
TpyIe JUHUH; 3HAaUCHUAMHU CPEIHHUX KBaJPAaTHIECKUX CIIydalHBIX
1 W CHCTEMaTHYECKHX O MOTPEIIHOCTEH HUBEIMPOBAHMS Ha 1 KM
JBOMHOTO XOJa W HeBsA3kaMu nonuroHoB. Ilpm oOpazoBanum
pazHocTeil O mNpeBBILICHUSM, HM3MEPEHHBIM B XO0IaX OOpPaTHOTo
HalpaBJIeHUs,, NPHUINCHIBAIOT OOpaTHBIH 3HAK, T. €. 3HaK
TIPEBBIIICHHS, I3MEPEHHOTO B TIPSIMOM XOJIE.

Yucio pasnocTeit d WM HEBA30K MONMTOHOB f pu BBIUKCICHUH
CpeMHUX KBaJPATHYCCKUX CIyYalHBIX W cucTematuueckux O mo-
IpeIIHOCTell JIODKHO OBITH JTOCTaTOYHO Benuko. [Ipu uucne pas-
Hocteit d, paBHOM |y, crydaiiHast MOTPENIHOCTh BBIYHCISETCS C TIO-
rperaocThio 20%, mpu d=20 norpemHocTh yMeHbImaeTcs 10 10%.

KauectBo HuBenmpoBanuss [V kjacca W TEXHHUYECKOTO
HHUBCJIIMPOBAHUS  XapaKTepU3YeTCs HEBS3KAMH  ITOJHMTOHOB T,

PACXOKACHUAMHU MCIKAY MNPEBBIICHUAMU, MOJTYYCHHBIMHA
HUBCJIMPOBAHUEM, U TTIO Pa3HOCTHU BBICOT UCXOAHBIX PEICPOB, T. €.
>h—(H—H,), (7.2)

rae Hy m H,;— BBICOTB KOHEUHOW 1 Ha4yaJbHOW TOYEK, IMOTyIEeHHBIC
U3 HUBEIUPOBAHMA BBICHIETO Kjacca WIM B  pe3yabTare
YpaBHUBaHMUSL.

Bo3MokHBIE HAKOIJICHUS ClIy4allHBIX [IOTPEIIHOCTEH IIPU HUBE-
muposanus Il kmacca B pasHOCTAX O MOJACYMTHIBAIOT 10 (OPMYJIe
+3,3 MM VL.

CpenHIol0 KBagpaTHUECKyI0 CIy4YalHyI0 HOTpEeImHOCTh 1 Ha 1
KM JIBOMHOTO HUBEITMPHOTO X012 BHIYUCIISIOT IO hopMyIIe

2
JN 7.3

=1 Tl (7.3)

rae N — YuciIo CeKuuid B uHuH, | — nnuna cexuunu B kM, di=hy,, —

Nogp B MM.



Cpeumoxo KBaIpaTUUICCKYHO CUCTEMATHYCCKYIO IMOTPEIIHOCTh ©
Ha 1 kM ﬂBOﬁHOFO HUBCJIMPHOT'O XO/Jia BBIIIOJHAIOT I10 qupMyne

Yd)?
& =r[‘r1 [(—E‘-)-] (7.4)

rae Xd; — HakormieHne pasHocTelt d; Ha yJacTKe JIMHUH, UCIIOHEH-
HOW OHMM HaOJIIofaTeNeM, WM Ha BCEH JMHUM B MM; L — mnnHa
COOTBETCTBYIOLIETO0 Yy4YacTKa JIMHWM WM BCEi JuHHUE B KM; [L]
— CyMMapHas JUIMHA BCEX JIMHUH B KM.

IIpu nHuBenupoBanuu Il kimacca jIMHBI JIMHUN, Kak IOpaBUIoO,
3HauuTeNnbHO Kopoue 100 kM. JleiicTBue cucTeMaTHYeCKUX MOrper-
HOCTeH B HAKOIUICHHAX pasHocTed Xd; Ha TAKUX KOPOTKHX JHHHAX
HPOSIBJIAETCS. HE3HAYUTENbHO, IO3TOMY a CJEAyeT BBIYHCIATH
TOJIBKO JIs TPYIIIBI JIMHUM o01iel anuHoit 6onee 100 kM.

IIpu HuBenuposanuu III kmacca cocTaBisIOT CBOJHYIO TaOauIly
pasHocTeil d MmO CeKIHsAM, B KOTOPOW IOKA3bIBAIOT, KaK OHH
pacnpenensioTcs Mo BEIMYMHE y OTAEIbHBIX HaOmrojarenei, mo
BCell NMHUU WiM 10 rpymie nunuil. [lonydeHnsie pacxoxaenus d
npu-HuBenupoBanun Il kmacca pa3OWBalOT Ha TpW TPYHIBL 10 5
MM \/L, or 5,1 Mm VL o 10 mm VL u cBbime 10 MM VL (Tabmn. 43).
Bce cexunn, B KOTOPBIX IONydeHBI pacxoxaeHus d = hy, — heg,
cootBercTBenHO Gosbme 10 My VL, BBIIHCHIBAIOT B OTACTBHYIO
Tabnuy, B  KOTOpPOH  JalOT  OOBSCHEHHE  IOJYYCHHBIM
HEJIOIYCTUMBIM PACXOXKICHHUSIM.

ITpyu HUBeNUPOBAaHUM BCEX KIIACCOB IOACUYHUTHIBAIOT HEBSA3KH BO
BCEX BHOBb OOpa30BaHHBIX IIOJUroHaX. HEBS3KM HUBEIHPHBIX
nosuroHos III kimacca B TOpPHBIX U BBICOKOIOPHBIX palOHax
MOJICUMTHIBAIOT B CHCTEME HOPMAJBHBIX BBICOT. {71 3TOrO CHauana
BEIYHCIISIIOT TIONPaBKH 33 MEpexoi K HOPMalbHBIM BBICOTaM U
BBOJMIT MX B TpEBbIMICHUS. HEBSI3KM INOJUTOHOB, 00pa3oBaHHbIE
JVHUSIMA HUBEJIMPOBAHUS OJJHOTO Kilacca, HE JOJDKHBI NPEBHIIATH
JIONYCKOB, YCTaHOBJICHHBIX JUISI COOTBETCTBYIOIIEro  Kiacca
HuBenupoBanus. Hesssku mnomuronoB III kmacca He IOMMKHEI
npeBbuaTs 10 Mm VL, IV kmacca — 20 mM VL ¥ MOMHTOHBI
TEXHHYECKOro HuBeTHpoBanns — 50 My VL. HeBsisku moiuronos
TPUTOHOMETPUYECKOTO HHUBEIMPOBAHUSA HE JOJDKHBI OBITH OOJbIIE
20 cm L.

Ecnu nonuronsl 06pa3oBaHbl IMHUSIMUA HUBEIHMPOBAHUS Pa3HBIX
KJ1aCCOB, TO JAOIyCTUMYIO HEBSI3KY HOACUUTHIBAIOT IO (popMyIIe



fnon = VKfLi + KfLiu (T~5)
rae Lj u Lj — cymmapHele AMHBI JTMHNI HUBEITUPOBAHUS COOTBET-
cTBytomux kiaaccoB; Kj m K; — xoaddurmenTsl, 3aBucsmue ot
kiacca HuBenupoBanus. [Ipu muBenmupoBanuu I xmacca K=100,
IV xmacca K=400 u mpu TexuudeckoMm HuBesnpoBanuu K=2500.
Hampumep,  HUBETWpPHBIM  TOJWUTOH  00Opa3oBaH  JIMHUSIMH
muBenupoBanus Il w IV  kmaccoB. OOmas anvHa JTHHAN
HuBenupoBanus III kmacca — 75 kM, IV kmacca — 36 kwm,
JIOITyCTUMast HEBsI3Ka paBHA:

faon = F V100 . 75 + 400 . 36 = + 148 mm,

ITonyuennsie u JIOILyCTUMBIE HEBSA3KU IIOJINTOHOB
Husenuposanus III u IV kiaccoB ¥ TEXHUYECKOIO HUBEIMPOBAHHUS
BBIIMCBIBAIOT HAa CXEMY, KOTOPYKO IIPUIAraloT K BeIOMOCTU
IIPEBBILICHUMN.

Tabauna 43
XapakTepucTuka kadecTBa HuBeaupoBanus I kiiacca Ha o0bexTe
IlerpoBckuii
Cpenuue
KBaJ[paTHYECKUE
Damumnust Yucno YHucno cexuii norpenrHocTy Ha 1
HCTIOJIHUTENIA: CeKLHUH | yZIOBIETBOPSIOIUX JOMYCKY KM X0/1a, MM
Ha3BaHWe JTUHUH TIPOTSKEH- Jo+5mMM | oT+5 MM | cBbime + | ciydaii- cucre-
HOCTb, KM L —mo 10 MM HBIE MaTHYECKHE
10 mm VL L | [
Bponosuuxkwuii H. A.
I'pynr. pen. 2405 — |10 6 4 — +25 —
cTeH. per. 127 - - -
52,1 31,5 20,6
Cren. pem. 127 —ck. |9 5 3 1* +2.8 —
pen. 124 o - o
47,3 26,6 14,7 6,0
Ck. pemn. 163 — cren. |12 8 4 — +2.3 —
Mapka 18 _ - -
59,0 40,3 18,7
Ck. pem. 17 —ck. |15 10 5 — +2.3 —
pen. 167 o - o
74,6 50,3 24,3
Cymma 46 29 16 1 25 +0,2
233,0 148,7 78,3 6,0
Mapxkun B. H.
I'pynr. pen. 2703 — |11 7 4 — +25 —
cK. pem. 169 - - -




52,4 33,3 19,1
Ck. perm. 183 — 14 10 4 — —
TPYHT. pet. 75 _ _ _ 2,2
70,3 49,1 21,2
Ck. pem 169 —ck. |9 4 4 1** —
perm. 16 _ +2,8
45,2 19,2 19,8 6,2
Cymma 34 21 12 1 25 +0,3
1679  |1016 601  [6,2
Bcero no oowsekty (80 50 28 2 +25 +0,2
400,9 2503  [1384 |122
* Vioays = + 26 MM, Vion = £ 25 MM.
XoJ1 posIoKeH B TOPHOH MECTHOCTH.
*F Vionyy = — 26 MM, Vyop =+ 25 MM.

XoJ MposoKeH B TOPHOH MECTHOCTH.

Ilo HeBs3kaMm IIOJIMT'OHOB, O6pa30BaHHbIX OJJHOKJIACCHBIMHU
JIMHUSAAMU  HUBCJIIMPOBAHHS,  BBIYUCIIAIOT CHy‘IaﬁHbIe cpeaHue
KBAaIPATUYCOKHEC IMOTIPCINTHOCTH Ha 1 xm HUBCJIIMPHOTO XOHa IO

¢dopmyne
£]

7? = %, (7.6)
raoe f — momydeHHash HeBsA3Ka IMONUTOHA B MM; P — IIEPUMETP
MOJMTOHA B KM; N — YHCIIO ITOJIMTOHOB.

IIpu  HuBenupoBamuu IV~ kjacca,  TEXHUYECKOM U
TPUTOHOMETPUYECKOM HUBEIMPOBAHUSAX CIYy4YalHYIO CPEIHIOIO
KBaJpaTHYECKyI0 IOTPEHIHOCTh Ha 1 KM XoJa, KpoMe TOro,
BBIUHUCIAIOT [0 PAa3HOCTAM IPEBBILICHUM, IIOJIY4YEHHBIM U3
HUBEJIMPOBaHUSA, U IO Pa3HOCTH BBICOT HMCXOAHBIX TOYEK IIO

hopmye
3 1[4
=5l (7.7)
rae d = h,,,, — (Hqi— H,) B MM,

H, 1 H, — BBICOTBI HCXOJHBIX TOYEK;
| — miMHa HUBENUPHOU IUHUU B KM; N — YHCIIO JIMHUA.



7.1.3. VCTAHOBJIEHME BECOB HUBEJIMPHbBIX JIMHUM
TP YPABHMUBAHNU

[Ipu ypaBHUBaHWM JTHHAN HUBEIMPOBAHHSA OJHOTO KJIacca Beca
9THX JIMHUHA ONPEEISIOT 1o hopMyliam
c

P= T (7.8)
= (7.9)

rae L — nuHa TUHMH B KM,

N — YHCIIO ITATHBOB B JINHUUY;

C — MOCTOSHHBIA K03(duimenT, KoTopriii Oepercs € TakuM
pacderom, 4ToOBI Beca y JIMHHUH, Kak INPaBHIO, HAXOAWINCH B
npeaenax ot 1 1o 10. Ecinu HekoTopble TMHUM IPOJIOKEHBI TOJIBKO B
OJTHOM HallpaBJIECHHUH, TO X BECa YMEHBIIAIOT B /IBA pa3a.

Ecnu coBMECTHO ypaBHHMBAIOTCS CETH HHUBEIMPOBAHMA IBYX
KJIACCOB OJHOBPEMEHHO, TO JUIMHBI JIMHUA HH3IIEro Kiacca
3aMEHSIOT YKBUBAJCHTHBIMUA WMJIM TPUBEACHHBIMM JUIMHAMH JIMHUH
BeICIIET0  Kjacca. [IpHBeNEHHYI0  SKBHBAJCHTHYIO  JUIMHY
BBIYUCIIAIOT 1O (hopMyiam:

el

L, = kL, (7.10)
N, = KN, (7.12)
rae K — ko3 QUIHEHT IKBUBAICHTHOCTH, KOTOPBIH BBIYUCISIOT,

uexoAss U3 COOTHOWICHUA BECOB IIPU PAaBHBIX AJIMHAX JIMHUN WTH
PAaBHOM YHCJIC ITATUBOB. HaHpHMep,

_ P mivE 100 _

ki Py "i%uL T % (7.12
2
Py Nrexl 400
kg :a{.:m:mﬁ . (7'13)

Takum o0pazom, ko3dduiuent skpuBaneHTHOCTH Mexay I u
IV xnaccammu HUBenupoBaHHs paBeH 4 U MEXJIy HHUBEIMPOBAHUEM
IV xiacca u TeXHHUECKUM HHUBEIHPOBAaHHEM Takke paBeH 4. Eciu
K€ 3HAYCHHUS CITyYalHBIX CPEIHUX KBaIPaTHUECKUX MOTPEIIHOCTEH
Ha | KM HHUBEJUPHOTO XoAa OyAyT pas3indarsCcsi OOJbINE, TO
COOTBETCTBEHHO ko3 HUIIeHT SKBUBAJICHTHOCTHU TaKxKe
YBEJIMYUBACTCS.

IIpu coBMeCTHOM ypaBHUBaHHUH ABYX JIMHUM HUBenupoBaHus 11
u IV knaccoB quuo#t 10 kM Bec nuHuu HuBenupoBanus 11 kimacca
(mpu ¢=100) Oyner paBeH



P = T=T0 = 10‘, (7.]4)

Bec JIMHUK HUBenupoBanus [V kmacca — 2,5.

7.2. YPABHUBAHUE OJIMUHOYHOM JIMHUU

Mexny Toukamu H m K ¢ ussectHeiMu BeicoTamu HH u HK
MPOJIO’KEH HUBEIUPHBINA X0 NIMHON L KM, 3aKperieHHbIH HECKOJIb-
KUMU HUBEJIUPHBIMH 3Hakamu. [Ipy HUBENUpPOBAHUU TPEBBIIIICHHUE
mexay toukamu H u K okasamock paBHBIM N, a MO0 pasHOCTH
BeicOoT Hx — Hy = hy. Heo6x0auMo ypaBHSITE 3TOT XOJ1 U TONTYyYHUTh
OTMETKH BCEX MPOMEKYTOUHBIX TOUYEK, B TOM YHCIE TOUKU M.

Touka M HaxoauTCA Ha PAaCCTOSHHUU N OT UCXOJHOH TOYKU C
BbicoTOM Hy, BeicoTy TOukH M MOXHO OIpPENEIUTh ABaX]bl, OTHO-
curensHo K 1 H

Hu = Hx — Xhy; (7.15)
Hy =Hy 4+ Dk, (7.16)

Beicotel TOukn M OyayT pasnmuaTbes Mexnay coOoil Ha
BEIUYINHY
_f:H‘M_H"M:HK_HH_hMSM'
3Hauenus BeicOT H, u H, HepaBHOTOUYHbIE, TaK Kak H, HUMeeT
norpeurHocTs, paBuyio nvh, a H",, pasmyio nV(L—n), u coor-
BETCTBEHHO Beca

r I g — 1
P=g P =1T%
ITo popmyne obmieit apupMeTHIECKON CpeAUHBI OyAeM UMETh
Hyp + Hyp'
L . 7.17
Hu 7 (7.17)

[Toce HEcOXKHBIX MPeoOpa3oBaHUIl M TMOACTAHOBOK MOIYYUM,
YTO BEICOTA TOUKH M OyzeT paBHa

Hyu = Hy +Shy—[ 7. (7.18)

Takum 06pa3oM, 4TOOBI YpaBHATh HUBEIUPHBIN X0 MEKIY JABY-
MS TBEPABIMH TOYKAaMH, JOCTATOYHO B HM3MEPECHHBIC IPEBBIIICHUS
BBECTH IOTIPABKH, BEIYUCIICHHBIC 110 (popmMyIie

: (7.19)

Ug, = — == —(N

r7ie ¢ — TompaBka Ha | KM HHBEIHPHOTO XO0Ia; Vi—IIOIpaBKa B
U3MEpPEeHHOE MPEBHIIICHNUE;



f— (HK - HH) _hmM;

| — uiMHa CeKIuu B KM;

L — nnuHa HUBEIUPHOW JIMHUU B KM.

[Ipumep ypaBHUBaHHS OAWHOYHOTO XOJAa TIPUBEICH B
BEJJIOMOCTSIX TPEeBBIIICHNN B TaOI. 41 u 42, a npuMep ypaBHUBaHHA
BBICOTHOTO X07a — B Ta0IL. 44.

Tab6umna 44

Haspanue S, M h, m Ah, M Vpasuentoe H,™m

TOYEK X0za NPEBBILICHNE,

M
Pen. 4256 Om. 920 +34,13 +0,05 +34,18 680,42
14 On. 16 1532 +90,37 +0,08 +90,45 714,6
J1yOoBbIi, 814 +17,80 +0,04 +17,84 805,1
822,9
mp. 1024 +48,91 +0,06 +48,97 8719
Pen. 4817 1360 +58,82 +0,07 +58,89 930,75
3 5650 +250,03 +0,30 +250,33

| = +250,33 — 250,03 = +0,30 ™,
f/Zs =+0,30/5,65=+0,053 m

HeBsizky f OIMHOYHOrO BBICOTHOTO XO/a MOJCYUTHIBAIOT IO

bopmyie
f=(H—H,)—X2A, (7.20)

rne H, — oTMeTka KOHEYHOM TOukuW Xona; H, — oTMmeTka
HAYaIbHOM TOUKH X0/1a; Lh—CyMMa H3MEPEHHBIX MPEBBIILICHHUIA.

YpaBHUBaHUE 3aKIOYaeTCsd B pacHpelesieHHHd HEBS3KM XoJa
MpONOPUMOHANIBHO JIMHE cekuuid. I[lo ucmpaBiIeHHBIM TakuUM
00pa3oM TMPEBBIMIEHUSIM BBIYHUCISIOT OKOHYATEJIbHBIE OTMETKU
TOYEK X0/1a.

Juis ompeneneHUs TOTPEITHOCTH JOOOH TOYKH HHUBEIHPHOTO
X0J1a MOKHO BOCITOJIE30BAaThCS (hOPMYIIOi
m (1
_? R B'_U:TH_)H' (7.21)
rae My —ciydaidlHas CpeaHss KBaJpaTUdeckas IOrpelIHOCTh
OTMETKHU TOYKHA M;

Mycx — MOTPEIIHOCTh HCXOTHBIX PENEPOB;

N — CllydaiiHasi CpeIHss KBaJpaTHiecKas MOTPEIIHOCTh Ha 1 kM

HUBEIIUPHOTO XO/1a;

L — oOmias ajvMHa JIMHUU B KM;

N — paccTosHUE OT HAYaIbHOW TOYKH Xoxa H, mo Touku M B
KM.

2
mpy ==



7.3. YPABHUBAHUE HUBEJIMPHBIX CETE METOJOM
[NOJIMTTOHOB

Croco6 OCHOBaH Ha IIOCJIEJOBATEILHOM  pacIpeIeICHUH
HEBSI30K B K&XKJOM IMOJIMTOHE MNPONOPILHUOHAIBHO AJUHE JUHUM,
00pa3yIoIIUX €ro, WU MPOMOPIMOHAIBFHO YHCITY IMTATUBOB B 3TUX
muHusX. [Ipyu ypaBHUBaHUM HUBEIHPHBIX CETEH STUM METOAOM HE
TpeOyeTCsl COCTaBISTh M PEIIaTh YCIOBHBIC YPABHEHHUS CIIOCOOOM
HAUMEHBIIUX  KBAaJIpaToB.  BBIYMCIEHUS  BBINONHSIOT IO
CHEIUAbHBIM ~ cXeMaM. HopmanbHble KOppenaThl  OJy4aroT
HETIOCPEJCTBEHHO Ha CXeMe. YPAaBHHBAHWE BHINMOJHSIIOT METOIOM
TOCTIeTOBATENbHEIX NPUOMIDKeHNH. B Hambonee KpymHOM, JETKO
YUTaeMOM M YIOOHOM IS BEIYHCICHHUN MacIITaOOB (JIIMHBI THHUH
Ha CXeMe He JOJDKHBI OBITh Kopoue 3 CM) BEIUEPUYHBAIOT JIBE CXEMBI
HUBEJUPHBIX JIMHUH, NOJUIeKalMX YypaBHUBaHUIO. Ha mnepBoit
cxeme (puc. 89) NOKa3BIBAIOT HANpPABICHUS HHUBEIMPOBAHUS Ha
OTIIENbHBIX CEKIMAX, 3HAUCHUS U3MEPEHHBIX MPEBBIIMICHUN MEXIY
YCIIOBHBIMH TOYKaMH, JJIWHBI OTACNIBHBIX JUHUN WIM YUCIO
IITaTUBOB B HUX, MEPUMETPhl M HEBA3KU IOJUTOHOB, Ha3BaHUS
y3JI0BBIX TOYEK M UCXOAHBIX 3HAKOB M WX BBICOTHL. Ha »3TON ke
CXEeM€ TOCJIe OKOHYAHWS YPaBHUBAHUS BBHITTHCHIBAIOT TOMPABKU U
ypaBHEeHHbIe npeBbleHus. Ha BTopoil cxeme (puc. 90) BBIMOMHAIOT
ypaBHUBaHHE ceTH. [lomuroHy ¢ Hambombimeill HeBsizkoi f mpu-
cBanBaloT Ne 1, MONMMroHy co cleAylouleil Mo BEIUMYMHE HEBSI3KOM
— Ne 2 u 1. 1. HeBsi3ku BO BCEX MOJIMTOHAX TTOACYUTHIBAIOT IO XOAY
YacoOBOW CTpENKH. HEBS3KM BBIYHCISIOT W B TEX IOJHTOHAX,
KOTOpBIE OMHUPAIOTCS Ha TBEpAbIE 3HAKW, TPUHATHIC MPH
YpaBHUBAHHUH 32 HEU3MECHHEIE.

OKOJI0 KaXKJ0W JTUHUY CHAPY>KU MOJUTOHA MTOMEIIAIOT M0 OJHOU
TabJn4yKe TomNpaBokK. Bce BHyTpeHHUE JIMHUW MMEIOT IO JIBE Tab-
JUYKHW, PACTOJOXKEHHBIE TI0 pa3Hble CTOPOHBI OT JHMHUU. Han
Ta0JIMYKaM{ BBIMUCHIBAIOT JJUHBI JIMHWAN, BBIPAKEHHBIE B COTBHIX
JOJISIX OT OOIIe! ATHHBI IepuMeTpa moaurona. Hanpumep, moauroxn
Ne 1 cocrour u3 yersipex nuuuit amunoi ly, l, I3 u ly. Tlepumerp
pasen pi=l;+l,+l3+1;. OTHOWIEHKE, BEIpAKEHHOE B COTBIX JOJISX, IS
MepBO TMHUK OyIET paBHO

k:|1/p1 (722)

CoOTBETCTBEHHO AJISl BTOPOIi, TPEThEH U U€TBEPTOMN JIMHUIA:

kz = Izlpl, k3 = |3/p1 u k4 = |4/p1. (723)



45,

Puc 90. YpaBHuBaHue HUBEJIMPHOIi CETH METOIOM IOJIMTOHOB.



KoHTponeM npaBHIBHOCTH BBIYMCICHUH CIY)KUT CyMMa YHCEN
ki+ko+kst+k, xoTOpas momkHa ObiTh paBHa Touno 1,00. Ha cxeme 2
9T UM(PBI BBIMUCHIBAIOT HAJl TAOJMYKAMU TONPABOK CHAPYXKH TEX
JMHUH, K KOTOPBIM OHHM OTHOCSITCS, T. €. 33 IpeJieslaMy Honurona Ne
1. Omn uudpsl BBHNHUCBIBAIOTCA KPAaCHBIMH UYCPHHIAMH H
Ha3bIBAIOTCS KpacHBIMH dnciaMu. [logoOHBIM 00pa3oM BBIYUCIISIOT
KpacHble IU(PB BO BCEX OCTAIBHBIX INOJUIOHaX. B moimronax,
ONUPAIOIINXCSI HA TBEPJbIC TOYKHU, NMEPUMETP PABEH CyMME IJIHMH
HUBEIMPHBIX JIMHUA MEXIy OSTHMH ITyHKTAaMH II0 HamOoiee
KOPOTKOMY paccTosiHuto. [Tocie Toro kak BBIYMCIIEHBI BCE KPAaCHbIE
qucia, OpruCTynaroT K ypaBHUBAHUIO. I[J'l)l 9TOI'0 BO BCEX MOJIUIOHAX
pacrpenessioT HEBSI3KM  NPSIMO  IPOINOPLUOHAIBHO  KPacHbIM
gyucinaM. HaunHaroT pacnpenenenue HeBsi3ok ¢ nosnurona Ne 1. Jlna
TOrOo 4YTOOBI HAWTH NONPaBKYy B KAKIYI JIMHUIO, YMHOXAlOT
HeBs3Ky Ha Bce KpacHele umcnma mosmrona (fki). Tlomyuenubie
PE3yJIbTATHI BBIIHCHIBAIOT C OKPYTIIEHUEM 0 LEJIBIX MM B TaOIHIKH
10J] COOTBETCTBYIOIIMMH KPACHBIMHU LU(paMu, HaXOAIMMHUCS 32
npeaenaMy Moyurona. I1onpaBKH BBIMHCHIBAIOT C TEM K€ 3HAKOM,
YTO ¥ HEBSA3Ka MoJHroHa. KoHTposneM NMpaBMIBHOCTH BBIYHCICHUH
SIBISIETCSI CyMMa IIONPAaBOK B IOJMIOHE, KOTOpas JOJDKHA OBITH
TOYHO paBHa HeBsi3ke. [lociae TOro Kak pacHpeneNii BCIO
MOMpaBKy B MNEPBOM MOJIMT'OHC, BBIYHCIIAIOT MOIIPAaBKy BO BTOPOM
nonmrone. Tak Kak U3 IEpBOTo MMOJUIOHAa BO BTOPOH! Mepeliuia yacTh
HEBS3KH, paBHas MOIpPaBKe JJisi o0IIeit IMHUN, TO ee CyMMHPYIOT C
HEBS3KOH BTOPOTO MOJIMroHa. IlonydeHHYI0 CyMMy paclpenessiioT
MPOTIOPIIMOHATBHO KpacHbIM IMdpam. [loACYNTHIBAIOT HEBSI3KU B
CIICIYIONINX TIOJINTOHAX C YYETOM IIONpPaBOK, MNEpeleIInX u3
MEPBBIX MOJHWIOHOB, W PpaclpelessiioT HX IMPONOPLIHOHAIBHO
COOTBETCTBYIOIINM KPAacHBIM IU(paM.

Jns ynoOcTBa BBIYMCICHHH M U MCKIIOUCHHS BO3MOXKHBIX
OIMOOK IIPU BBIYHCIICHUAX TIO0J HEBSI3KOH IOJIMTOHA BBIITHCHIBAIOT
BCE TMONMPAaBKH CO CBOMMH 3HAKaMH, NepeniefIne W3 ApPYTux
MOJINTOHOB, W BCe HUGPHI CyMMHPYIOT. B Tabiamukax ydTCHHbIC
NIONpPaBKU TOJYEPKUBAIOT onHOW uepToi. Ilocnme pacnpenenenus
HEBA3KU B IIOJIMTOHE €€ MOAYCPKHUBAIOT ABYMS YC€pTaMU.

ITocie Toro kak Bce HEBSA3KU OyIyT paclpeneiieHbl IePBhIA pas,
IPHUCTYIAIOT K IOBTOPHOMY HX pacnpeneneHuto. /s 3Troro cymmu-
pyoT B monuros€e Ne 1 Bce NONpaBKy, a B OCTAIBHBIX MOJIUIOHAX —
TOJBKO TE€ IIONPaBKH, KOTOpHIE HE OBUIM YYTEHBI HPH IEPBOM



YpaBHUBAHHUH HEBS30K, i pacnpenenstoT UX  [OpsMO
MPOTOPLIMOHAIBHO COOTBETCTBYIOIIUM KpacHbIM YHCIIaM.
Pacnpenenenue HEBA30K MPOAOKAIOT A0 TE€X IMOp, MOKa OHU BO
BCEX IMOJNUTOHAX HE CTaHyT paBHBIMH |—2 MM. OcraBmmecs
HEBS3KM IIETTMKOM OTHOCST Ha HapyXXHBIE JHHHU MOJHTOHOB. Ha
STOM ypaBHHBAHWE NPEKPAMIAIOT W IMPHUCTYMAIOT K BBIYHUCICHHUIO
CyMMapHOW TIONPaBKH JUISI KaXIOTO TIPEBBIMICHHUS MEXIY
Y3JIOBBIMU TOYKaMH. J{JIs1 5TOTO0 CyMMHUPYIOT BCE YHCIa B TAOIMYKAX
rmorpaBok. [lompaBka B MpEBHIIEHHE pPaBHA CYMME IIOIMPAaBOK,
HAXOJSIIUXCS y NaHHOW JIMHWUW BHYTPU MOJIMTOHA, MUHYC CyMMa
MONPAaBOK, HAIMCAHHBIX OKOJIO 3TOM K€ JIMHUM BHE nojuroHa. Ha
cxeme Ne 2 Bce BBIYHMCIIEHHBIE TONIPABKU HAMKMCAHBI OKOJIO JMHUN B
ckoOkax. CyMMa MOIMpPaBOK B Ka)]IOM IOJIUTOHE JI0JKHA ObITh paB-
Ha HEBSI3KE C OOPATHBIM 3HAKOM.

J1st 3aKITIOYUTENHEHOTO KOHTPOJIS TOMPABKU BBHINIMCHIBAIOT Ha
cxeMy Ne 1 u eme pa3 BBIYMCISIOT HEBS3KM IOJUIOHOB. Bcee
HEBS3KH MOJDKHBI OBITH paBHBI (. 3aTeM HaXOISIT BBICOTHI BCEX
V3JIOBBIX TOYEK W BBIYUCISIOT TPEBBIMICHUS MEXIY COCETHUMH
3HaKaMH OOBIYHBIM crocobom, pactpenersis HEBSI3KY
MIPONOPIIMOHATHHO JITMHAM CEKIIHH.

YpaBHHBaHNE HUBEIUPHOW CETH 3TUM CIIOCOOOM, KaK IPABHIIO,
BBIMOJIHSAIOT TP TOMOIIH JIOTapU()MUUECKON JMHCHKU WM BCE
BBIYHCIICHUSI IPOU3BOJIAT B yME.

JI1st OLIEHKW TOYHOCTH TPHU ypaBHUBAHWU HHUBEIWPHBIX CETeH
3THM crioco0oM npuMeHsroT hopmysel (7. 24) u (7. 25)

[ra?’
L
M = vt (7.24)

rae My, — cioydaiHas cpeqHss KBaJpaTH4YecKasl IOrpEeIHOCTh Ha |
KM HUBEJIUPHOTO XOJa;

Vj — IONpaBKa B MPEBBILICHUE 110 OTAEIBHON JINHUH B MM,

Li — utMHA JIMHAY B KM;

I — 4KCI0 ypaBHEHUIl, BO3HUKAIOIIUX B CETH,

r=q—u,

( — YUCJIO JIMHUH B CETH,

U — YHCIIO ONpPENENsAeMbIX Y3JIOBBIX TOYEeK B ceTH. CperHIoro
KBaJPaTUYECKYIO IOTPEIIHOCTh OTMETKH TOYKH OTHOCHUTENBHO
TBEPABIX TOUEK MOKHO MOJIY4UTH MO NPUONMKEHHOH hopMyie



mug=m_ 1/ — (7.28)

M 1
Pug
rae 1/py, — cymMma OOpaTHBIX BECOB JHHHW, COCAMHSIONIMX
TBEPJIbIC TOUKH C JIAHHON Y3JI0BOI TOYKOM, BEIYUCIISCTCS KaK
1 | 1
'_'_—_'-"+“+|l'; (7'26)
Prg L Ly 7

31ech L — mmHa X01a B KM OT HCXO{HOM TOYKH .

7.4. YPABHUBAHUE CUCTEMbI HUBEJIMPHBIX JIMHUI
C OJIHOM Y3JIOBOU TOYKOU

OnHuM M3 HamboJiee MPOCTHIX CIOCOOOB YpaBHUBAHUS CETH
HUBEIIMPHBIX JIMHUH, CXOAAIINXCSA B OJHOM TOUKE, SIBIISICTCS CIIOCO0
YpaBHMBAaHMUsSI CHUCTEMBbl HHBEJIUPHBIX JHMHUM C OJHOM Yy31I0BOM
touko#. [Ipu 3TOM criocobe ypaBHUBaHHS HEOOXOAMMO OTPENCITUTh
TOJIBKO OJHO HEHW3BECTHOE — OTMETKY Y3JIOBOM  TOUKH.
YpaBHHBaHHNE STHM CIIOCOOOM He TpeOyeT IMPUOIIKSHIH.

[Mpumenss popmyiry obuielt apuhMeTHIECKOH CpennHbl, cpasy
K€ HAXOIAT YPaBHEHHOE 3HAYCHNUE y31I0BOM ToukH K

Hy = Hypy +Hypy + ... + Hyp, .27)
py+pyt+ ... +p, !
rae Hy, H'x, ..., H'x — oTMeTku Touku K, mosydeHHble OT COOTBET-
CTBYIOIIUX TBEPIBIX TOUEK A, B, ... L;

. C __ c . . _ c
p].“"L_II Ps*—f‘a. ) 'pn"—'L—ns
L — nirHa HUBETMPHOUM TUHUH.

OnpenenuB pasHoctu V; = Hx — H, Vo = Hk — H', ..., Vp = =
Hy — H'k, nonydaeM HONpaBKU BO BCE HUBEIMPHbIE NMHUH. Ilo-
MPaBKU pACTpeesisieM OOBIYHBIM MOPSIKOM BO BCE MPEBBIIMICHHS
MPOTIOPIMOHANBHO PACCTOSHHIO MEXKIY CMEKHBIMU 3HAKAMH HIIH
MPOTOPIMOHANBEHO YUCITY IITATUBOB B 3THX CEKI[HSX.

CpenHIo KBaJpaTHUYSCKYIO MOTPEIIHOCTh HAa CIUHHILY Beca
BBIUHCIISIEM 110 hopMmyiie

v=J L, (7.28)
rJe Z — YHCJIO JIMHUH B CETH.

CrnyyaliHyr0 CpeTHIOI KBaJpaTHYECKYI0 MOTPENTHOCTh Ha 1 KM
HHUBEJIMPHOTO X0/a B 3TOM CJIy4ae BBIUUCISIIOT IO popMyJIam:



m=-f=npu p== (7.29)

Ve L
- ]/ Inl =
m v=V i nmpu p=—_, (7.30)
rae [N] — cymMmapHOe YHCIO IITATHBOB HA BCeX JHHUAX; [L] —

o011ast yIMHA JIMHUH B KM.

Ha puc. 91 moxazan npumep ypaBHUBaHWS HuBenupHOH cetn 111
KJlacca, 3aMMCTBOBAaHHBIN U3 «VHCTPYKIMM IO BBIYMCICHHUIO HU-
BemnpoBok» (M., «Hempa», 1971). B sToM mpumepe Beca IHHHA
BBIYHCISLIACH 110 hopmyrie p = ¢/n, a oTMeTKa y3110Boii Touku 15705
— 1o hopmyIe

Hy = Hx +'24, (7.31)

rae H — MIPHUOIIIKEHHOE 3HAYEHUE BBICOTHI Y3JI0BOH TOUKH;

€ — OTIMYUE 3HAYEHUH OTMETOK 3TOM TOUYKH, IOJYYEHHOMU IO
OTJIEJIbHBIM XOAaM, OT

€ BBIYUCIIAIOT KaK Pa3HOCTh

e1 = Hy% — Hy
e = Hi — Hi | (7.32)
en = Hyx — Hi

Kax mnpasuio, H% NIPUHUMAIOT PAaBHOM MHHHMAIbHOM H
OKPYTJIEHHOM [0 LeNbIX MeIMMETpoB oTMeTke Toukn H'c. B
NpUMeEpe TMOJYyYeHbl TpU OTMETKH penepa 15705: 121,242 w,
121,203 M 121,230 m. HOK NPUHUMAIOT paBHEIM 121,200 M.
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n=258
p=ais

21226
",310
Puc. 91. YpaBHuBaHHe CHCTeMbI HUBEJIHPHBIX JTHHUIA ¢ OHOIH Y3/10BOMH
TOYKOIi.
YpaBHeHHas BbICOTa IPYHT. pem. 15705
Higros = 121,200
0,042 - 0,30 4 0,003 - 0,23 4- 0,30.- 0,35
' 0.30 4- 0,23 + 0,35 =
= 121,227 m,
Cpenuss KBafpaTUuecKas IOIPEHIHOCTb SIHHHIBI  Beca

pU 203
}L—-Vz_l=l -2—-=j-_10-0MM.
CpenHsist KBaJpaTudecKas OrpelHocTh HUBETMPOBaHUS Ha 1 KM Xoaa
R ]/[n] _ 0.0y /7057
y ¢ Ly — = 10 106,0

= % 3,2 MM,

-7
*5920

Tpumeuanue: p=100/n

7.5. CIIOCOB Y3JIOB (IIPUBJIMXKEHMIA)

JaHHpli  crmoco0  WMeEEeT  IHMPOKOe  TNpPUMEHEHWE  MpH
YPaBHMBAHMM HUBEIMPHBIX CETE€H HM3IIMX KJIacCOB M CeTel
TPUTOHOMETPUYECKOTO HHUBENIHPOBaHUA. J{OCTOMHCTBOM crocoba
ABJIIOTCS. TIPOCTOTAa M OAHOOOpa3ue BBIYUCIUTEIBHBIX IeHCTBUIL
npu ypaBHMBaHMHU. OmuOKa, JOMyNIICHHAS B BEIYUCICHUAX, TOJIBKO
3aMEUINT  IpOLecC CXOAMMOCTH, HO HE TIPOABHUTCS B
OKOHYATENIbHBIX PE3yIbTaTax.

[Ipexae yeM NpUCTYNUTH K YPaBHUBAHHIO CETH 3TUM CIIOCOOOM,
HEOOXO0ANMO YCTaHOBHTb, OOJIBIIOE JIM YUCIIO NPUOIMKEHHH TOTpe-



OyeT ypaBHUBaHHUE JaHHOHW ceTH. J[JIs 3TOro MOXHO BOCIIOIb30BATh-
cst hopmyoit
o TEEZL (7.33)
rzie I — YKCJI0 MOJMTOHOB B CETH;

K — 9mciio ToueK, MPUHATHIX 38 HCXOAHBIC;

U — YHCIIO TOYEK, BHICOTHI KOTOPBIX OIIPEAEISIOT.

Ecim oxaxkercs, 94To © 3HAYMTEIBHO MeEHbIIE 1,5, TO mpu
YpaBHMBAaHWM  NHOTpeOyeTcs  BHINOJHUTH  OOJNBIIOE  YHCIIO
MpUOIMKEHUH, TO03TOMY YpaBHMBAaHHE [aHHOW CETH JIydlle
BBINOJIHATH KAKUM-TTOO IPYTUM CHOCOOOM.

Kak u npu apyrux crnocobGax ypaBHUBAaHHUSI BBICOTHBIX CeETeil,
IIPEKJE BCErO COCTABILAIOT CXEMY HUBEIUpPHOH cetu. Ha cxeme mo-
Ka3bIBAIOT MCXOJHbIE M OIpPEAEIsIeMble TOYKH, BBICOTHI MCXOJHBIX
TOYEK, W3MEpPEHHBbIC NPEBBIINICHHUS, JIMHBI XOJOB WM JJIMHBI
CTOPOH  TIpH  ypaBHEHUH  CeTell  TPUTOHOMETPUUECKOTO
HHUBEJIMPOBAHUS U BECA STHX JIMHUM.

YpaBHHMBaHHE CETH MO CIOCO0Y y37I0B HAUMHAIOT C BBIYHUCIICHHS
NPUBEICHHBIX BECOB JUIs KaX/I0i Y3/10BOIi TOUYKH 110 hopmye

3 .
pi+P:'+ ‘e +ﬂ:~1 [Pfl'
rae p', p", ..., Pi’—Beca OTHAENBHBIX HUBCIUPHBIX JUHUA — TUTH
CTOPOH, CXOJAIIUXCS B JTaHHOM y31I0BOM Touke i, [Pi] — cymma Bcex
3THX BecoB. [IpuBeneHHBIE Beca BBIYHCISAIOTCS B COTBIX OJIX.
[TpaBUABHOCTh BBIYMCIICHHS MPUBEICHHBIX BECOB KOHTPOJUPYIOT
cymmupoBarneM. Cymma [p;’] NPHBEICHHBIX BECOB TOIDKHA OBITH
TouyHO paBHa 1,00.

3areM, HCHONB3YysS NPHUBEICHHBIC BeCa, BBIYUCIAIOT BBICOTHI
Y3JIOBBIX TOYEK 10 QopMynaaM apH(METHUECKOH CpPEANHEI.
Bpluncienust BBICOT HAYMHAIOT C TOH Y3JIOBOM TOYKH, KOTOpas
nMeeT HamOOoJbIlIee YHCIO CBA3EH C HCXOJHBIMH ITYHKTaMH.
3HauCHHS BBICOTHI Y BTOPOW M MOCIEAYIOINX TOUEK BBIYHCISIOT C
YYETOM TIOJy4€HHOH BBICOTHI TMEPBOH Y3/I0BOM TOYKH U T. I.
Bpruncienust mpooipKaroT 0 TeX Iop, MOKa HOBOE MPHONMKEHHe
HE JIaCT IMPAKTHUECKH TaKHe K€ 3HAYCHUS OTMETOK. PacxoxIeHus B
BBICOTAaX TOYEK HMBEIHMPHBIX CeTed HE IOJDKHBI IpeBhINIaTh 1—2
MM, a B CETIX TPUIOHOMETPUYECKOIO HHMBEIMPOBAHUA —
HECKOJIbKIX CAHTHMETPOB.

(7.34)



Huke paccMoTpeH npuMep ypaBHUBaHUS cetu
TPUTOHOMETPUYECKOTO HUBEIUPOBAHHS CIIOCOOOM y3II0B (puc. 92 u
Tabm. 45). 3HaYCHUS BBICOT HAXOAT 1O (popmylie
H, = H, -+ (Hy +hy— H.)p, + (Hz + by, —Ho) p; +
p; + p, +
rie Hy — mnpuOmmkeHHOe 3HAa4YeHHWE BBICOTHI; P;j — BeC
MpeBbIeHus; H; — OTMETKH MyHKTA i.

Beca 1ByCTOpOHHUX MPEBHIICHIH BEIYUCIIAIOT IO (GOPMYIIe

p =%, km (7.36)

Beca OmHOCTOpPOHHWX TIPEBBINICHUH TMPUHAMAIOT pPaBHBIMH
TTOJIOBHHE BeCa COOTBETCTBYIOMIETO IBYCTOPOHHETO IPEBBIIICHUS.
Beca mnpeBblllieHHT MOXXHO BBIOMpATh W3 TaONHIBI, JaHHOH B
npunox. 1.

Janee BBIUUCTSIOT TPUBE/ICHHEIC BECa

pl=2r (7.37)

i ’
[Pl
rae [pil—cyMma BecoB Ha myHKTE; P'j — BeC OTACIBHON JTHHHH.

, (7.39)
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Berqucnun :

fpofepun:
Aama :
Puc. 92. Cxema ypaBHUBaHHUsI BBICOT IYHKTOB TPHAHTYJISIUH.
BeoIurciieHue BHICOT B MEPBOM MPHOIMIKCHUN HAYWHAKOT C MyHK-
TOB, UMCIOIIUX HAUOOJBIIICEe YUCIIO CBSI3CH ¢ MCXOMHBIMHU (CM. TaOII.
45).
IIpu BBIUKCICHUH BBICOT MOCIEAYIONTUX IMYHKTOB 33 MCXOJHBIE
MPUHUMAIOT paHee BHIYMCICHHBIC BEICOTHI BCEX CMEKHBIX TyHKTOB.
Bropoe u creayromue TpuUOIIDKESHUST TPOU3BOIATCS C YIETOM
MPEIBIIYIUX TpUOMKeHu. [IpuONMmKeHns BBIYUCIAIOT IO TEX
mop, TMOKa BBICOTBI ONHHUX M TEX XK€ IYHKTOB HE OyayT
ONMHAKOBEIMH W3 JIBYX IIOCICIOBATEIBHBIX  IPHOIMKCHUH.
3Ha4yCHUs BBICOT, HAlICHHBIC B TOCICTHEM IPHONMKCHUH,
TMPUHUMAIOT 32 OKOHYATEJIbHbIE BHICOTHI TyHKTOB. 3HAYE€HHS BBICOT,
MoJTyJyaeMble B KaXKIOM U3 MPUOIKEHUH, 3alUCHIBAIOT B CTOJIOUK
BOJIM3M COOTBETCTBYIONIUX MTyHKTOB C TOYHOCTHIO 110 0,1 M.



Ta6uuua 45

IIpumep ypaBHUBAHUSI BHICOT C€TH TPUTOHOMETPHYECKOT0 HUBEJIHPOBAHMS 110 CIIOCO
Haspanue Beca TpuGrk
ucxonuslx 1 | Wcxonusie |IlpeBbimenus | Paccrosaus
OIPEIENAEMbIX | BBICOTHI H, hep, M S, KM p |
MTYHKTOB M
. I'pemsunii
IpuBanoBo +74,60 4,60 472 0,35
JleMbsIHOBO 516,42 —45,25 6,17 2,62 0,20 471,2
PbDKKHHO 460,75 +11,14 4,92 4,13 0.30 4719
IyOxu + 100,85 7,20 1,97 0,15
13,44 1,00 471,6
. Jlyoxn
J1eMbsIHOBO 516,42 —146,13 6,35 2,49 0,18
I'pemstumit —100,85 7,20 1,97 0,14 370,3
IIpuBanoBo —25,56 3,28 9,63 0,68 370,8
14,09 1,00 370,5
1. [IpuBanoso
PooKkkuHO 46075 —63,85 3,47 8,30 0,37 396,9
Jy6xu +25,56 3,28 9,63 0,40 396,0
T'pemstumit —74,60 4,60 472 0,23 397,0
22,65 1,00 396,8




Cpeu}uoxo KBaJIpaTUYCCKYO MOTPEIIHOCTD OIpCAC/ICHUA
BBICOTHI ITYHKTA BBIYUCIIAIOT 110 (bopMyne

i

my = |/ 22 (7.38)
n—1

rae & = hy,—h,, hy, — ypaBHeHHbIe NpeBBINICHNUs, IOTyYacMble

KaK Pa3sHOCTH OKOHYATENBHBIX BBICOT IYHKTOB; N, — cpemnHue

M3MEpEeHHBIE 3HAUEHHS MPEBBIIICHUN; N — YHCIIO0 Tepenady BEICOTHI
Ha JIaHHOM ITyHKTE (YHCII0O CTOPOH, TI0 KOTOPBHIM ITepelaHa BEICOTa
CO CMEXHBIX ITyHKTOB).

CpenHsisi KBafpaTHyecKasi IMOTPEITHOCTh ONMPEAETICHUS BBICOTHI
ITyHKTa B CPEIHEM JJISI BCEH CETH TPUTOHOMETPUIECKOTO HUBEIHPO-

BaHUs OyJeT
m_m
My =/ el (7.3

rJie  — YHUCIIO OTPEIEIIeMbIX MMYHKTOB.

B Tex ciyuasx, KOrja BBICOTHBIC XOJbI OOpa3yrOT CHCTEMY C
ONHOW WJIH HECKOJBKMMHU Y3JIOBBIMH TOYKAMH, MPOU3BOIUTCS
YpaBHUBAHHE BBICOT Y3JOBBIX TOYEK Ha CXEME METOA0M
MOCJIEIOBATE/ILHBIX TPUOIKCHHH aHAJOTUYHO TOMY, KaK 3TO OBLIO
MOKa3aHO TP  ypPaBHUBAHUH CETH  TPUTOHOMETPHYECKOTO
HUBenupoBaHus (cM. puc. 92). 3arteM YpaBHEHHBIE BBICOTHI
BBIMUCHIBAIOT B BEJOMOCTH MPEBBIIICHUN JJIsI BHIYUCICHUS BBICOT
ITyHKTOB B X0JaX (cM. Ta0I. 44).

Bec npeBbIiieHus BRBICOTHOTO X014 PACCYUTHIBAIOT MO opMyIie

=& (7.40)
BeicoThl  y31m0BBIX TOYeKk BhuMCIIOT g0 0,01 M, HO
PACXOXKACHUS MEKAY Pe3ylbTaTaMU IMOCIACIHEr0 M MPEIbIIYICTo
npubmkeHuit qomyckarorcs 1o 0,03 m.
CpenHIo KBaJpaTHYECKYI0 IMOTPEIIHOCTh CIWHMIIGI  Beca
HAXOAT 10 GopMyIie
puvi]
= k[—— ' (7-41)
rae K — 4ucino HanpaBieHu# ypaBHUBAEMOM CETH;
N — YUCIIO OmpeAeNsIeMbIX MyHKTOB. CpeHss KBaJpaTHIecKas
MOTPENTHOCTh YPAaBHCHHOH BBICOTHI

my, = VLq_ (7.42)



rae  — 4YHUCIO HAIpaBlieHUH Ha MYHKTE, M0 KOTOPBIM NepeaaHbl
BBICOTBI.
B cpeanem s Beeii cetu

My = l/[—i’*] (7.43)

IIpu cocraBneHMH KaTajora BBICOT IIYHKTOB CJIEIyeT YAEIATh
BHHMaHHE TOMY, K KaKOMy MHEHTPY 3HaKka (BEepXHEMY, CpEeIHEMY,
HIKHEMY) OTHECEHa BBHIYMCIICHHAS U3 HUBEIMPOBAHHS BHICOTA.

Tax jxe ypaBHHUBAIOT CETh T€OMETPUIECKOTO HUBEIHPOBAHUS.

7.6. YPABHUBAHUE CUCTEMbI HUBEJIMPHBIX JINHAN
CIIOCOBOM 35KBUBAJIEHTHOU 3AMEHbI

B ocHOBe cioco0a KBUBAJICHTHOW 3aMEHBI JISKUT CIIOCO0 ypaB-
HUBAaHUSA CHCTEMbl HHMBEJIMPHBIX JIMHUM C OJHOM Y3JI0BOM TOYKOM
WIA CIIOCO0 YpaBHUBAHUS HUBEIHUPHOHN JTHMHAN MEXIY TBYMS TBEp-
IpiMu Toukamu. Ha puc. 93 mokasaHa HMBEJIMpHAasl €CTh U3 CEMH
muHui HuBenuposanus 111 kimacca u ogHON HUBENMpPHOH JuHUU [V
kiacca. JIMHUM onmparoTcs Ha 5 UCXOAHBIX To4Yek. Tpebyercs HallTH
ypaBHeHHbIe BBICOTHI Touek K, M u N. Ilpexae ueM nmpucTynmuTth K
YPAaBHUBAHHUIO TOW CETH, HEOOXOAMMO BBIUUCIIATH HMPUBEACHHYIO
JUTMHY HuUBenupHoU nuHuu IV kmacca Lg, 11t 4ero ee yMHOXKUM Ha

Puc. 93. YpaBHuBaHME CE€TH HUBENHUPHBIX JIHHUH METOAOM
9KBUBAJICHTHOH 3aMEHBI.

Io criocoOy oxHOM y3710BOH TOYKH onpenenum BeicoTy K oTHO-
CUTETIbHO HCXOMHBIX Touek A, B u C. OHa OyneT paBHa

_ ngpl + H}?Pg + ch.:;pg

- ’ 7.44

i Py Py + Py (7.44)
rae H' = Hy + ha C BECOM Py =1/Ly;
H° = Hg +hg » » P2 = 1/Ly;

HCK = Hc +hC » » Ps = l/L3



Bec BeIunciaeHHOM OTMETKU [{K PpaBE€H CyMME€ BE€COB OTHACJIbHBIX

JIMHUAH

Lyly - Lyl + Lyl 1
Prazuwsa=pr+ P+ ps= '+ +L3 25'&11.12[-3 == Ls:!us

(7.45)
rae Ly, , 3 — IMWHA TMHUM, SKBUBAJIEHTHOW nuHUSM Ly, L, n Ls.
3HAYUT, TPU HUBEIHUPHBIC JINHUU 3aMEHIEM OJHOMN JTHHUEH L, , 3.

Tak xe 3amensieM nuHUM L; u Lg 3xBuBaneHTHON nuHMel L7g.
ITocne sToro ormerky Toukn M HETpyAHO HalTH 1O criocoly ypas-
HUBAHUS HUBEJIUPHBIX JIMHUI C OJHOU y3JI0BOU TOUKOU. B Touke M
CXOJSTCS TPH JINHUU, KOTOPbIE UMEIOT ANMHBL L5, 3+Ls, L7 gtle 1
Ls.

B pesyinbraTe BbIYMCIEHUH TOJIyYUM TPU OTMETKU M ¢ Becamy,
PaBHBIMHM P 2, 344, Prg+6 U Ps. JanbHelinee ypaBHUBAaHUE CETH
BBINIOJIHSIEM CIIOCOOOM OJHOW y370BOW TOYKH. [Ipu ypaBHHBaHHMM
HUBEJMPHBIX CETeH CIIOCOOOM SKBHBAJIEHTHOW 3aMEHBI CETH MOTYT
MMETh Pa3NU4YHbId BuA. [locTeneHHO 3aMeHss OTAEIbHBIE JTHHUU
SKBHUBAJICHTHBIMU JHHUSAMH, IPUBOJUM CHCTEMY JIMHHUM HIM K
OJHOW JHMHHH, KOTOpas MpPOJNOKEHA MEXOYy JIByMs TBEPABIMH
TOYKaMHU, WX K HECKOIBKUM JIMHUAM, CXOAAMINMCS B OJHON TOUKE.

IIpumep ypaBHUBaHHMS METOIOM SKBHBAJCHTHOW 3aMEHBI aH B
Tabn. 46. B rpadsr 1, 2, 3, 4 u 5 BeIIUCHIBACM HOMeEpa JIMHUM,
Ha3BaHMUS TOYEK, MEXAY KOTOPHIMH OHH IIPOJIOXKEHBI, 3HAYCHMS
W3MEpEHHBIX MPEBBILICHUH, IUIMHBI U Beca JuHUA. B rpadax 6, 7, 8
U 9 BBIUHCISEM NpeABapUTeNbHble OTMETKH Todek K u N
ypaBHEHHbIE 3HAu€HHMs OTMETOK BceX Touek. HuBemupHyio ceTb
ypaBHUBacM crocoOOoM OXHOW y31moBOHM Touku (cTeH. Mapka 506).
Otmerky Touku 506 HaXOOUM, HCHONb3Yyd INPEABAPUTEIBHEIE
OTMETKH TpyHT, pem. 164 u creH. pen. 2155 u piauHbI
3KBHUBaJIECHTHLIX X0n0B [ u II.

[lomyuenHble B pe3ynbTaTe ypaBHHBAHUS MONPABKH Vi, B
TIPEBBIIICHUS pacnpenensoT IPONOPLHAOHATBHO JUIMHAM
OT/CJIbHBIX JINHUM

L

UX
U= [E’J" MM, (7.46)

s BBIYUCIIEHUSI CPEeHEH KBaJApaTUUECKON MOTPEIIHOCTH €lU-
HHIIBI BECa MOJIB3YIOTCS (OpMYIIOH

= V[;Jﬁ]z’




rae S — 4YMCIO HHUBCIHPHBIX JIMHUH B CCTH,; | — uwmcno
OIPCACIIAEMbIX TOYCK B CETH.

7.7. COCTABJIEHUE KATAJIOI'OB BBICOT ITYHKTOB
HUBEJIMPOBAHUSA

Ilocne oxoOHYaHUS ypaBHUBaHMS HUBEIMPHBIX JIMHUA Ha
KaXIbli 3aBepIIeHHBI 00BEKT cocTaBisercs «Karamor BbICOT
MYHKTOB HHUBEJIUPOBaHMA». [Ipu cocTaBieHHMM KaTajora cieayer
PYKOBOICTBOBaThCs «MHCTpyKIMEH IO COCTaBICHUIO KAaTajaoros
BBICOT IIyHKTOB  HUBENUpoBaHus» U  «MHCTpykuue 1o
BBIUMCIICHUIO HUBEIHPOBOKY». O0Oe WMHCTpyKIuH u3gaHel B 1971 .
n3garenscTBoM «Henpa». 3mech ke IpHBeseM TOIBKO HEKOTOpPHIC
OCHOBHBIE yKa3aHHMsA II0 COCTABICHHIO HHUBEIUPHBIX KaTaJOroB,
B3SITBIE U3 ATUX HHCTPYKIHH.

Karanorn cocraBnstorcst mo ¢opme, mpuBEIeHHOW B Ta0i. 47.
HuBenupHsle TMHUYM B KaTauore MOMEMIAOT M0 KJIACCaM B MOPSAIKE
yOBbIBaHHST MX TOYHOCTH. IIepBBIMH TOMEUIAIOT JIMHWUHU CTapIIETO
kimacca. Kaxmol JIMHMM M KaXIOMY HHBEIHPHOMY 3HAKY
MpUCBaMBAlOT cBOl HoMep. HoMep y 3HaKOB coxpaHseTcs Ha BCeX
JUHUAX OAMH M TOT xke. Karamor cocTaBisioT B JIBE PYKH.
IMpunateit  OTK  karajgor  pa3sMHOXKAIOT  NpU  HOMOIIH
MHOXMWTENBHBIX allapaToB B IATH WIM IIECTH dK3eMIUIipax. Eciu
HUBEJMPHBIH 00BEKT HAXOMUTCS HA TEPPUTOPHSX JIBYX WHCIICKIIHMH
T'ocreonanzopa, To kKaTajgor pasMHOXKAIOT B HIECTH DK3EMILLIPAX U
KaXkasg MHCHEKIWs IOJy4aeT MO OJHOMY 3K3eMIuripy. Karamoru
pacceutatot: Lenrpamsaomy ¢orny I'YI'K mpu CM CCCP (IUKT'®)
— JnBa sKk3eMIusipa, LlenTpansHoi reogesnueckoit yactu BTC —
JIBa JK3eMIUIIpa M TeppUTOpHATbHON HMHCIeKImu ['ocreoHamg3opa
I'VI'K — oaus sx3eMIuisp.

CocTaBUTENBHBIN OPUTHHAI KaTaJora XpaHUTCS B OPTaHU3AIHH,
COCTaBUBILEH €TO.

B karasior BKJIIOYArOT BCe HOBBIC U CTapble JIMHUHM HUBEIHUpPOBa-
HUSL, UMEIoIIHecs Ha 00bEKTe U COBMECTHO YpaBHEHHEIE.



Ta6uuua 46

YPaBHP[BaHP[e BBICOT Y3JIOBBIX TOYEK Croco00M YKBHBAJIEHTHOM 3aMeHb

Ne HaszBanue M3mepen-  lnuHa Bec Ucxonubie* B Berunc- OcTaToK
JIMHUI HayaJIbHON 1 Hoe mpe-  smHME | p=100/L | ypaBHeHHBIC JICHHBIE €, MM
KOHEYHOM TOUeK | BblmicHHME, L, km OTMETKH, M OTMETKH, M
X013 M
1 |[Cren. pemn. 2463 — 155,627*
+2,763 25,0 4,0
TPYHT, per. 164 158,408 158,390 +90
2 I'pynrt, pem. 276— 150,968*
+7,462 16,4 6,1
TPYHT per. 164 158,408 158,430 +130
Cren. pem. 246 — 161,263*
—2,854 19,4 52
3 TPpYHT, per. 164 158.408 158,408 + 108
L1 ,3=1/[p] =65 [15,3] |
H154=158,300+[p8]/[p]=158,411
7 | Cren. pem. 2563 — [ —16.853 26,4 38 202,434*
cTeH. pem. 2155 185,597 185,581 +81
Mapka 25 — 182,963*
8 cre. per. 2155 +2,636 8,5** 2,9 185,597 185,598 +98
Lg =1/[p]=17,2 [6,7]
Hoiss =185,500+[p.€]/p:185,888
1,2, | I'pynr. pen. 164— | +10,766 | 6,58,3 158,408 158,411 +77
3+4 Mapka 506 169,170 169,177




Lizaes= 14,8 6,8
I'pynrT, pem. 2126— 167,004*
5 Mmapka 506 +2,153 16,9 59 169,170 169,157 +57
7,8 + | Cren. pen. 2155— | —16,400 17,2 185,597 185,888

46 16,3

Mmapka 506 169,170 169,188 +88
L7g+6= 33,5 30
[15,7]
el 69,170

Hygg = 169,100 4 —1-—

_ ] V@? =+ 37 uu
= Vs—s 5

= 4 3,7 MM

m ==
KM —
}f 100
*OTMETKH UCXOIHBIX TOYEK.
** Xon HuBenupoanus IV knacca.
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Cnncox npem,nuelmﬁ U BbICOT IYHKTOB HUBEJIHMPOBAHUSA

IompaBku, MM

Tun 3HaKa, HOMEp Omnucanue MeCTOIOIOKECHHS pac- Usmepen- 3a u3
(Ha3BaHME) IYHKTA, HHUBEJIMPHOTO 3HaKa CTOAHME | HOE Ipe- | MEPEXOA K | ypABHH]
THIL LIeHTpa OT HavaJlb- | BBILICHHUE, HOp- HHUA
HOTO M MaJIbHBIM
IIyHKTa, KM BBICOTAM
1 2 3 4 5 6 7
JIunust Ne 3. bBepesnsiku — VBanoska. Husenuposanue II kacca, 19
Ipennpusitue Ne 6. Pabora Ne 1
42 |Mapka 151 Bepesusiku, CT., BOA. GAIlIHsI, F0XKH. 0 —11,1732 —0,8 —0,2
CTOpOHA
43 [Cren. pen. 2161  |BepesHnsiky, CT., 311. J€TO, CEB. 2,7 —2,4014 —0.7 —0,4
CTOpOHA
44 |T'pynr, pen. 2832, | Enpaun, ¢, y roro-3am. yria orpansi| 9,8 — 1,081
tun 121 KJIagouma
Konrponbusii periep 3183 B
BepXHeil IIIOCKOCTH MOHOJINTA
Jluaus Ne 21. I'pynr, pen. 136—mapka 2085, nusemupoanue 111 knacc:
Mpennpusitue Ne 6. Pabora Ne 1
418 |T'pyHr. per. O3epHBIif, ¢, B 3 KM K fory oT Hero, B (0 —1,590
136, Tim 116 0,3 KM K CeB.-BOCT. OT 03.

TpasstHKCTOE, y TOJI. CTaHA KIIX.
«KomMyHH3M»




VcxoqHbIMU JaHHBIMHU JJIS1 COCTABJICHUsSI KaTajlora CIy)kaT Karta-
JIOTH BBICOT ITyHKTOB HUBEJIHPOBAHUS U JOTOJIHEHUS K HUM, COCTaB-
JIEHHBbIE paHee, BEeJIOMOCTH MPEBBIIICHUIN U BBICOT 3HAKOB YPABHEH-
HBIX HUBEIHMPHBIX JINHAH 1 MaTEPHaIIbl IIEpEypPaBHUBAHNS HUBEIHP-
HBIX ceTei. B Karamor BBINMCHIBAIOT TOJBKO T€ BBICOTHI CTaphbIX
3HAKOB, KOTOPBIC SIBISIFOTCS HAYadbHBIMH M KOHEYHBIMH TOYKAMH
YpPaBHMBAEMBIX JINHUN HUBEIMPOBAHMS Ha AaHHOM 00BekTe. Kpome
MIOCTOSTHHBIX 3HAKOB, B KaTaJIOT BKJIIOYAIOT BCE HAJE)KHBIC Bpe-
MEHHBIE PETepbl, 0COOCHHO B MaJIOOOXKUTBIX W TPYIHOIAOCTYITHBIX
paiioHax.

K xaxaoMy Katanory mpuiaratroT HosicHeHHe (0OBSICHUTEIbHYIO
3alUCKy) U CXEMY HHUBEJIHPHBIX JUHUI. B mosicHeHuu K Kartajory
YKa3bpIBalOT, B KakOM CHCTEMe BBICOT YPAaBHEHBI HUBEIHUPHBIE
muaun. Kax mnpaBmiio, HHUBETUpPHBIE JIMHUM YPaBHUBAIOT B
Banruiickoil cucreme BbICOT. YKa3bIBalOT IIEPEUEHDb BKIIOUCHHBIX B
KaTajor paboT 1O HHUBEIHPOBAHHWIO C YyKa3aHHEM OpTraHH3aLUH,
BBINOJIHMBIIEH TIOJIEBBIE PAabOTHI, Kiacc, TOJ WIM TOABl HX
BBINMONHEHNS. J[al0T Ka4eCTBEHHBIE XapaKTEPHCTHKH BCEX JIMHUM,
NX CIydalHblE W CHCTEMAaTHYECKHE CpEIHHC KBaApaTHIECCKUE
MOTPEIIHOCTH Ha | KM XO/a, HEBS3KH MOJNTOHOB M JPYTHE JaHHbIC.
OTaenbHO MPUBOJSAT CIMCOK HUBENMPHBIX JHHUH (YJIacTOK JIMHUH)
U OTIEJNBHBIX CEKIUil, TIe HeBs3kH HemomycTumbl. K kaTamory
NpUIaraloT 4YepTeXHu BCeX LEHTPOB U PENepoB, KOTOPBHIMHU
3aKpeIUIeHB! JTMHUU HUBEJIUPOBAHUSA, a TAKKe IPUBOJAT CBECHUS O
3aKpeIUIEHMH OTJENbHBIX JIMHUHM. B  3akimiodeHud NpUBOIAT
CBEICHUS O BCEX NPOU3BEJIEHHBIX paboTax MO OOCIEIOBAaHUIO U
BOCCTAHOBJICHUIO JIMHHUH, BBIMIOJHEHHBIX IOCIE OKOHYAHUS padoT
10 CO3MAaHMIO CETH, COOOIAIOT JaHHBIE O BCEX YTPadCHHBIX
HUBEJIMPHBIX 3HaKaX 3a 3TO BpPeMsS M O TE€X HUBEIHPHBIX padoTax,
KOTOpBIE HE BKIIIOYECHBI B KaTAJIOT, YKA3bIBAIOT IPUINHBI HEBKIIIOUE-
HUSL ¥ TIPUHSTHIE B KaTAJIOre COKPAIICHUSL.

B koHIIe KaTanora moMemaoT anpaBUTHBIN yKa3aTelb ITyHKTOB
HHUBEJIUPOBAHMA, COJEpXKAIIUl HOMEpa 3HAKOB WM HMX Ha3BaHUS,
BUJ 3HAKa, €ro HOMEp II0 KaTajJory U HOMEHKJIATypy Tpamelud B
macmrrade 1 : 1 000 000, Ha KoTOpO¥ NaHHBIN 3HAK HAXOIAMTCS.

B andaButHbIl yka3aTenb CHadana BBIIHCHIBAIOT 3HAKU HUBE-
JTMPOBAaHMUS, UMEIOILINE HOMEDP B MOPSAKE UX BO3PACTaHMUS, a 3aTEM B
COOTBETCTBHH C an()aBUTOM — ITYHKTBI, UMEIOIIINE HA3BaHMUS.



Hpunoxenne 1

Ta6mna BecoB P NpeBbIlIeHHIT IBYCTOPOHHET0 TPUTOHOMETPHYECKOT0

HHUBEJIHPOBAHUSA

S1, KM p S1, KM p S1, KM p S1, KM p
3,0 11,11 6,0 2,78 9,0 1,23

0,1 10 000 1 10,41 1 2,69 1 1,21
2 2500 2 9,77 2 2,60 2 1,18
3 1111 3 9,18 3 2,52 3 1,16
4 625 4 8,65 4 2,44 4 1,13
0,5 400 35 8,16 6,5 2,37 9,5 1,11
6 278 6 7,72 6 2,30 6 1,09
7 204 7 7,30 7 2,23 7 1,06
8 156 8 6,93 8 2,16 8 1,04
9 123 9 6,57 9 2,10 9 1,02
1,0 100 4,0 6,25 7,0 2,04 10,0 1,00
1 82,6 1 5,95 1 1,98 1 0,98
2 69,4 2 5,67 2 1,93 2 0,96
3 59,2 3 5,41 3 1,88 3 0,94
4 51,0 4 517 4 1,83 4 0,92
15 44,4 45 4,94 75 1,78 10,5 0,91
6 39,1 6 4,73 6 1,73 6 0,89
7 34,6 7 4,53 7 1,69 7 0,87
8 30,9 8 4,34 8 1,64 8 0,86
9 27,7 9 4,16 9 1,60 9 0,84
2,0 25,0 5,0 4,00 8,0 1,56 11,0 0,83
1 22,7 1 3,84 1 1,52 1 0,81
2 20,7 2 3,70 2 1,49 2 0,80
3 18,9 3 3,56 3 1,45 3 0,78
4 17,4 4 3,43 4 1,42 4 0,77
25 16,0 55 3,31 8,5 1,38 115 0,76
6 14,8 6 3,19 6 1,35 6 0,74
7 13,7 7 3,08 7 1,32 7 0,73
8 12,8 8 2,97 8 1,29 8 0,72
9 11,9 9 2,87 9 1,26 9 0,71




Ipunoxenne 2
Tabauua nonpaBoK B NpeBbIIEHHs 32 KPUBU3HY 3eMJIU H pedpakumio
1. Tabnuua BeanunH 4
S1, KM Al, A S1, KM A1, AlS1, kM A1, A |S1, KM Al, A

M M M M
0,000{0,00 | |3,0000,61 [5]6,000(2,46 |8 |9,000 (5,52 |13
100 (0,00 |100 (0,66 |4]|100 |2,54 |8 [100 |5,65 |12
200 |0,01{1|200 (0,70 [4)200 (2,629 |200 (5,77 |13
300 |0,01|0|300 (0,74 (5)300 (2,718 |300 (5.90 |13
400 10,02 |1|400 (0,79 [5]400 (2,799 |400 (6,03 |13
0,500(0,02 |0]3,500|0,84 [4]6,500(2,88 |9 |9,500 (6,16 |13
600 |0,03|1|600 (0,88 [5|600 (2,979 |600 (6,29 |13
700 |0,04|1|700 (0,93 (5)|700 (3,069 |700 (6,42 |13
800 |0,06 |2|800 (0,98 [6|800 (3,159 |800 (6,55 |13
900 |0,07 {1|900 |1,04 [5|900 (3,24 10 |900 (6,68 |14
1,000(0,08 {14,000 (1,09 |6|7,000|3,34 |10 {10,00|6,82 |14
100 (0,10 (2100 (1,15|5|100 |3,44 |10 |0 100|6,96 |14
200 |0,12|{2|200 |1,20 [6)200 (3,54 10200 (7,10 |14
300 (0,13 |1|300 |1,26 (6)300 (3,64 |10 |300 (7,24 |14
400 10,15|2|400 |1,32(6)400 (3,74 |10 |400 (7,38 |14
1,500(0,17 (24,500 (1,38 |6|7,500|3,84 |10 {10,50|7,52 |14
600 10,20 |3|600 |1,44 (7)|600 (3,94 |10 |0600(7,66 |15
700 (0,22 12|700 |1,51(6|700 (4,04|11|700 |7,81 (14
800 |0,25(3|800 |1,57(7)|800 (4,15|11|800 (7,95]|15
900 10,27 |{2|900 |1,64 (6|900 (4,26 |10 |900 (8,10 |15
2,000/0,30 |3]5,0001,70 7]8,000 (4,36 |11 |11,00 (8,25 |15
100 (0,33 (3|100 (1,77 |7|100 |4,47 |12 |0 100|8,40 |16
200 10,36 |{3|200 |1,84 (8)200 (4,59 |11 |200 (8,56 |15
300 10,39 |3|300 |1,92(7)|300 (4,70 |11 |300 (8,71 |15
400 |0,43|3|400 |1,99 (7)400 (4,81 |12 |400 (8,86 |16
2,50010,46 {35,500 (2,06 (88,500 (4,93 [11 |11,50 (9,02 |16
600 |0,50 |4|600 |2,14 (8|600 (5,04 12 |0600(9,18 |11
700 ]0,63|3|700 |2,22|7]|700 (5,16 |12 |700 (9,34 |16
800 |0,57|4|800 |2,29 [8|800 (5,28 |12 |800 (9,50 |16
900 41900 [2,37 [9]900 (5,40 )12 900 (9,66

II. Tabnuna ko3ppunueHToB £

B \ K|[008 0,09 0,10 0,11 0,12 0,13
0—15° 1,062 | 1,050 | 1,038 | 1,026 | 1,015 | 1,003
15—30 1,060 | 1,048 | 1,037 | 1,025 | 1,014 | 1,003
30—45 1,059 | 1,047 | 1,035 | 1,023 | 1,012 | 1,001
45—60 1,057 | 1,045 | 1,034 | 1,022 | 1,011 | 1,000
60—75 1,054 | 1,044 | 1,032 | 1,021 | 1,009 | 0,997

0,14 0,15 0,16 0,17 0,18 0,19
0—15° 0,991 | 0,979 | 0,969 | 0,957 | 0,946 | 0,934
15—30 0,991 | 0,979 | 0,968 | 0,956 | 0,944 | 0,934
30—45 0,990 | 0,978 | 0,966 | 0,955 | 0,944 | 0,933
45—60 0,988 | 0,977 | 0,965 | 0,953 | 0,942 | 0,931




| 60—75 | 0,985 | 0,975 | 0,963 | 0,952 | 0,940 | 0,928 |
IlosicHeHus1 K TadIUIAM
[TomerenHbIe B TaONUIE Beca pacCUUTaHbI 110 GopMyIie

rze S — JUIMHA CTOPOHBI B KM.

Jns OXHOCTOPOHHMX NPEBBINICHHH BeC YMEHBLIACTCS B [Ba
pasa.

Tabnuma 1 comepUT MOMpPaBKH 3a KPUBU3HY 3eMIH U pedpak-
LIHIO, PACCYMTAHHBIE 110 HOpMyITe

_ 1=K,
A= SRS

Jutst poT B=45+60° mpu K=0,13.

B npuBenenHoil ¢opmyne 4 — TIONPaBKM B IPEBBILICHUE;
¢urypupytomas B tadnune | Benuuuna A — TtabnuyHas pa3HOCTb
JIJIS COCEIHUX 3HAUeHUM A.

[pu 3navennsx B u K, OTIMYHBIX OT yKa3aHHBIX BHIIIE, BEIHYH-
Hy A Taxoke HaxonaT mo Tabmuie I mo 3amaHHBIM S (KM), HO 3aTeM
YMHOXXalOT Ha TOIMPaBOYHBEIH Kod(p¢unmeHT E, BHIOMpaeMblid w3
tabmuel [I mo neiicrBuTensHBIM 3HaueHMsIM B 11 K. B aToM cirydae

AA = AE.

IMompaska Ah Bcerja nonoKUTeNbHa.
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