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YK 528.4(022)

PykoBoacreo 1o Tomorpaduueckol chemMke B Mac-
wrabax 1:5000, 1:2000, 1:1000 u 1:500. BucoThne
cetd. M., «Hegpa», 1976, 208 c¢. (Inasnoe ynpasienre
reonesns u xaprorpadma npu Cosere Munucrpos
CCCP).

B pykoBolcTBe H3/J0XEHH OCHOBHbie TpeGoBauus
K HABEJHPHBIM CeTsAM, OIMMCAHEl COBPEMEHHble HHCTPY-
MEHTDbI, CNOocOGH HX [OBEPOK H HCCASAOBANMI, METOAL
HHBENHPOBAHNS, KOTPOpLle PEKOMEHAYeTCS [PHMEHATh
IPH CO3LAHMH BLICOTHBIX CeTell NpPH TOMOrpadHYecKHx
cpeMkax B MmacuitaGax 1:5000, 1 : 2000, 1:1000 u
I 500.

B OTAeAbHHIX TNAaBaX PACCMOTPEHH HHCTPYMEHTH U
BO3MOMKHOCTH CO3LAHHA BLICOTHBEIX CeTell MeTOAOM TpH-
rOHOMETPHUECKOTO HHBEJNHPOBAHHSA, A TaKkKe HEKOTOpbie
BONPOCH YPABHHBAHUSA HUBEJHPHBIX cereil.

PykoBoACTBO npeauasnaveHo JAAs NPeANpHATHE o
opraguaauil BceX BELOMCTB, 3aHMMAIOUIMXCH TONOrpa-
¢uueckoil cheMKO,

Ta6n, 49, na, 93, cnucoK JAur, —23 Aass,

W 10376 @Hanamﬂbcrao «Henpa», 1976



NMPEAVCI/IOBHE

B PykosojctBe mo Tomorpaduyeckoi chemMke B Macmrabax
1:5000, 1:2000, 1 : 1000 u 1 : 500 ocBewen BeCh KOMILJICKC TONOTpa-
¢do-reogesnueckux paboT, HauMHas ¢ CO3RAHHS NJIAHOBO-BBLICOTHOTO
060CHOBAHHs O COCTaBJeHHs1 opurunamnoB. Onucanbl HanGoJiee pac-
1pocTpanenble COBpeMeHHbIe HHCTPYMEHTH!, NPHGOPLl H NPUCNOCO6-
JIeHHs, KOTOpble NMPHUMEHSIOTCS NpPH CO3AAHHM KPYyNHOMAacmITAaGHBLIX
TJIaHOB.

Meronbl paGoThl H3JI0XKEHL ¢ 0GOCHOBaHHWEM HeOGXOAMMOH TOU-
HOCTH W pasbicCHeHHeM TpeOGOBAHUN CYILECTBYIOLIMX HHCTPYKLHMH.

PyKOBOZCTBO COCTOMT M3 NSITH YacTeil W BHIMyCKaeTcs CJenylo-
UIHMH OTJeJIbHLIMH KHHMaMHu:

Ocuosuble nonoxenuns. Ilnanossie cetn. MHCTpyMeHTHL

ITonesbie paGoThl.

Kamepanpuble paGoTh.

BricoTHble ceTH.

Hasemuble cbeMky.

CbeMKa M cOCTaB/eHHe MJIAHOB NIOA3eMHbIX KOMMYHHKaUMH.

®oTOTEOROMHTHAS CHEMKA.

PyKOBOJACTBO peKOMeHLyeTcsl B KauecTBe IPaKTHYeCKoro nocobis
U1l IIHPOKOTO Kpyra CHenHa/HCTOB, 3aHHMAIOLIHXCA MOJEBBIMH
U KaMepasibHbIMi PaGoTaMH MO CO3LAHHIO TOnorpadHuYecKuX MJIaHoB,
OHO TaKyKe MOMET HCIOJb30BATbCA H3BICKATENSMH, MPOEKTHPOBLIH-
KaMH HH)XeHEDHBIX COODYXeHHH, HayYHbIMH pabOTHHKaMH, Nperno-
naBaTeNsIMH, CTYAEHTaMH, YYaLIMMHCH H CAyWIATEISMH pa3HbIX
yueGHBIX 3aBefleHHil.

Bce Bospacraomuii pazMax Tonorpaguyeckux €beMOK B MacllTa-
6ax 1:5000, 1:2000, 1:1000 u 1:500 o6ycnoBAMBaET eXeroaHoe
yBesnyenne o6beMa HHBeJHPHBIX paGOT pasHBIX KjaccoB. B csiau
C 3THM MNOBLILIEHHE NPOH3BONMTENbHOCTH TPyda M KauecTBa paGoT
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NPH CO3MaHHU BBLICOTHBIX CeTell UMeIl0T 60JbIIoe 3HAUEHHE.

B pykoBoacTBe AaHbl ONHCAHHS HUBEJHPOB H PeeK, HX HCCJeno-
Ballisg M TNOBEPKH, OCOGEHHOCTH 3aKpenJielHst HHBEJHPHBIX JHHHIL.
PaccmoTpenbl 0COGEHHOCTH HMBEAHPHBIX PaGOT B PasjHUHBIX Yc/10-
BHSIX.

B oTaeabnbIX TrJaBax pacCMOTPeHbH BO3MOXKHOCTH CO3JANHS
BLICOTHBIX CETeHl METOJOM TPHIOHOMETPHYECKOrO HHBEJIHPOBAHHUS,
a TakkKe BONPOCH! ypaBHHBAHHsI HUBEJHPHBIX ceTell.

FnaBwm 1, 3,4, mn.5.1,7.1,7.3,7.4,7.6 u 7. 7 nanucannl cOTpya-
mukom IIHUUTAuK U. H, Mewepckum, mn. 7.2 u 7. 5 — coTpyanu-
kamu LUHHUUTAuK U. H. Memepckum u A, M. CiupunoHoBbIM, ria-
pa 2 — corpyauukamu LUHUHUTAuK M. C. Venenckum u A, C. Hiabu-
uniM, riasa 6 u m. 5. 2 — corpyaunnkom HHHUHT'AuK A. M. Cuunpu-
nouoBbIM, ni. 5.3 u 5.4 — 8 HUHUIIT nox pykosoactsom M. @, Pac-
nonosa, . B, Co6onesoii (n. 5.3) u I'. A, Munaesoit (m. 5. 4).

Hayunoe penaktupoBanue pykoBoacTBa «BricoTHble —ceru»
seinosneno C. U, 10posbiM,



F'masa 1
OCHOBHDBIE NNOJIO)KEHUA

1. 1. HUBEJIMPHBIE CETH NPH TONOTPAGUYECKHX CbEMKAX
MACIUTABOB 1:5000 H KPYNNHEE

BricotHble cetd npu TomorpadpMuecKHX CcheMKax MacuiraGos
1:5000, 1:2000, 1:1000 u 1 :500 cosnatorcs A5l CrylieHus cyie-
CTBYIOLHX ceTell rocynapcrBeHHoro Husenuposanus 1, II, IIT u IV
KJ1aCCOB. an co3aauumn BLICOTHOH CETH HMeEIOT B BHAY HE TOJILKO
ofecriedeHHe TOUYHLIMH BBICOTAMH KPYNHOMACIUTAOGHBIX ChEMOK, HO H
Apyrue BH]bI paﬁor, KOTOpbIE 6ylly’l‘ TIPOU3BOAHTLCA MOCJe OKOHYAHHSI
CHLEMOK.

[TnoTHOCTL M TOYHOCTb BBLICOTHBIX CETeH 3aBHCHT OT BHICOTHI Ce-
uenusi peaveda, 0T HeoOXOAMMOCTH obecneueHHsi MNOCAefyIOUHX
MHXKEHEPHO-TeOle3HYeCKNX,  MapKIueHIepcKUX, MeJHOPaTHBHbIX,
3eMJIEYCTPOHTEBILIX H JAPYrHX paboT, a Takxke oT Macumiraba
CBHEMKH.

CryuieHne BBICOTHBIX CeTeif, KaK INpPaBHJO, INpPOU3BOAAT OT
ofliero kK YacCTHOMY: CHaua/Ja mPOKJAJbIBAlOT HHBEJHDHBIE JH-
MM BBICIIHX KJACCOB, a 3aT€M XOJbl TEXHHUECKOTO U TPHTOHOMETpH-
YeCKOro HUBEJHPOBAHHUS.

HuBenupHeie ceTd pa3sBHBAIOTCS B COOTBETCTBHH C TPeGOBaHHAMHU
neiicteytomeit «MHeTpykuun no vuseauposanuio I, I, III u IV knac-
coBy». BricoThl BHYHC/siIOTCS B BanTuiickoii cucTeMe BLICOT.

CpeaHue NOTPEMIHOCTH BBLICOT NYHKTOB BBICOTHOTO CheMOYHOrO
060CHOBAHHSI OTHOCHTENbHO OJIMKAWIMIKX NYHKTOB BBLICOTHOH reo-
J1e3UYeCKOH CeTH HJIH INPHHATBLIX HCXOAHBIX TYHKTOB He JOJKHBI
npeBulNATh NpH ceuyeHusx penbeda uepes 0,5 u Goaee merpos !/
BBICOTHI CeueHHsi pedbeda, MPH ceueHuHu peabeda uepes 0,26 M — s,

Beicora ceuenus 0,25 M pmomyckaercsi TOJbKO TPH CheMKax
achanbTHPOBAHHBIX H CIJIAHMPOBAHHLIX TEPPUTOPHH, T. €. NpejBa-
PHTEJBHO MNOATOTOBJEHHBIX /I HHBEJNHPOBAHHS. Y4YaCTOK ChHEMKH
JOJKeH GhITh OYMIIEH OT KaMHeH, NMHel, KYyCTapHHUKOB M T. Il npej-
MEeTOB, MeLIalOUINX TOYHOMY ONpeJe/IeHHIO BBICOT.

B Hacrosiiee BpeMsi B GOJIbIIMHCTBE PailOHOB CTpaHbl co3palia
CnJIONIHAs CeTh rocyaapcTBeHHoro HuBenuposamus I, 1I, III u 1V
kaaccoB, Ha eBpomneiickoii uactu Teppuropun CCCP nepumerprr no-
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nauronos HusesaupoBanusa I u II xaaccos B cpe/ilHeM COOTBETCTBEHHO
pasunl 2800 n 600 kM. B paitonax Cubupu u Hanbnero Bocroka
nepumMeTprl 1noauroHos Il kiacca neckosbko Gonbiie, BHyTpu nosu-
ronoB Il xnacca, Kak NmpaBu/O, HPOJIOXKEHBI HHBEJHDHBIE JUHUH
111 xnacca, koropuie 06pasyior 4—9 NOJMIOHOB.

IMepumerpsl nosuronos Husesnuposanus III kmacca B ocnosuom
He npesbiwaloT 150 kM. B ropHbix paiioHax HUBEJHPHBEE JHHHH
11T xnacca mposioXKeHbl TOJNBKO IO YAOOHBIM TpaccaM, IO AOJMHAM
MeXJAy ropamy. B ceBepHBIX M CeBepO-BOCTOYHBIX paiioHax Halei
CTpaHbl NepHMETPLl NOMHroHOB Jocturaot 300 kM.

[Tpu Tonorpaduueckux chbeMKax KPyMHBLIX MacliTaGoB JHHHH HH-
sesnposanus 111 u IV kinaccos npox/aafblBalOTCsl ¢ TAKHM PacueToM,
uyro6Gnl oHH ofecrneuuBaan TpeGyeMylo TOYHOCTb OOOCHOBAHHS 3THX
CBHEMOK.

Co3naHie BLICOTHOH OCHOBBI IPH KPYNHOMACHITAGHBIX CheMKax,
KaK NpaBUJIO, NIPUXOAUTCS BBLINOJHATb TOJAbKO HuBesaupoBanuem 11
u IV knaccoB u TexHHYeCKMM HHBEJHPOBAaHHEM, KOTOpbie OymyT
PAacCMOTPEHBI B HACTOSALEM PYKOBOACTBE.

Husennpuble siunun 11 xiaacca npoxknazabiBaoT B npsMoM u 06-
paTIOM HampaB/eHHsX Croco60M CpelHell HHUTH WM CHOCOGOM COB-
MeleHHsl C TOYHOCThIO, o6ecneynBalouiel nosyuyeHre HeBs30K B X04axX
WJIH NOJIMTOHAX, He NMPeBbIIIAoIUX N0 a6COMIOTHO BesinunHe 410 MM
V'L, rae L — nepuMerp MOJNHrOHA MJIM AJHHA XONA B KM.

Has crymeuus HuBenupuoix cerefl 111 knacca u Hemocpencrsei-
noro obecneyeHuss TonorpadUyeckux CbeMOK MeXIy NyHKTaMH BbiC-
1Iero Kjacca npok/aaAblBalOTCsl KaK OTHe/bHble JIHHUH, TAaK U CHUCTe-
Mbl, 06pasylomue nonuronst 1V kiacca.

Hnnna nunnf HusesupoBaHHusa 1V Kaacca He AOJIKHA NpPEBBINATD
50 kM. Huseanposanme IV kinacca npoH3BOAHTCS OLHOCTOPOL-
IIMMH XOAaMH C TOYHOCTBIO, Oo0ecreunBaloOLlEll MOJyYyeHHe HEBS30K
XOAOB M TOJIMTOHOB, He NPEBLIIAIOIIUX MO a0COMIOTHOH BeJHYHHE
420 MM V'L, rae L — AinHa X01a HJH NEPHUMETP MOJNHTOHA B KM.

Ecan nusenupHble CeTdH CO31AIOTCS HA NPOMBILIJEHHON, CTPOH-
TeJIbHOH IJIOUIAJIKE HJIH IIPH CbEeMKe TOpoja, TO AOMYCKaeTCs MpoJo-
JKeHue JIUHUHE HHBEJHPOBAHUA 1O OCOOLIM IporpamMmam, HO ¢ ob6s3a-
TeJLHOH NPHUBA3KOH 3THX cerTel K TOCYAapCTBEHHOH HHBEJHPHON
cetu. TpeGoBaHus K 3THM CeTAM HepeyrcaeHsl B 1. 1. 2.

Ins onpeneneHusi BHICOT NYHKTOB CBEMOYHOrO OGOCHOBAHHS,
a TakxKe [Jsl ONpeleJieHHs] BBICOT NYHKTOB TeOfe3HYECKHX ceTeil
CryuleHuss npu Tomorpaduueckux cbeMkKax Macwmra6os 1 : 5000,
1:2000, 1:1000 u 1:500 pasBuBaioT ceThb TEXHHYECKOTO HHBEJUPO-
BaHus. DTa ceTh AOJIKHA ONUPATHCH, KAK NPABH/IO, He MEeHee ueM Ha
TP 3HaKa BHICIIETO Kjaacca. B ceTu TeXHHUECKOro HHBEJHPOBANHUS
JIOJDKHBL 110 BO3MOXKHOCTH BKJ/IOYATLCS BCE ITYHKTHI NJIAHOBBIX CeTell
crymenus. Ecau niaHoBoe crylieHHe pasBuBaeTcs METOAOM MOJIHTO-
HOMETPHH, TO XOAbl TEXHHYECKOTO HHBEJHPOBAHHS COBMEILAIOT C XO-
daMy noauroHomerpuu. XoAbl NPOKJAaAbIBAIOTCS B OJHOM Hampabiie-
1HH. B HCK/IOYMTENBHBIX CJy4asx paspellaercs NMpOKJaAbiBaTh BH-
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cAYHe XOJBbl, ONHpAwINHecs BCEro Ha OLHY TOYKY. B atom ciayyae
XONbl TEXHHYECKOrOo HUBEJHDPOBAHHA MPOKAAALIBAIOTCA B IPAMOM H
oﬁpamom HanpasJIEeHHAX.

Hepsiski XOM0B M TNOJHIOHOB TEXHHYECKOTO HHBEJHUDPOBAIIHS He

JOJIKHEI MPEBBIIATL Mo abcoaioTHON BeauuuHe ~=50 MM VL rae
L — nnuna xofa wiau mepuMeTp nogurona B kM. Ha suuuax co sua-
YHTEJbHBIMH YKJOHAMH, KOPAa 4ucjao cranuuil Ha 1 kKM xoma 6onb-
we 25, Npele/bHYI0 HEB3KY MOXKHO MOJICUHTLIBATL MO dopMmyJe

=10 MM V', rie n — 4mc/i0 WTATHBOB B XOfe WJHM NOJHTOHE,

B sasucumoctu ot macuirada potorpadupobanus, BEICOTH Ceye-
UHS M XapaxkTepa peabeda AJHHB XOAOB TEXHHYECKOTO HHUBEJHPO-
BAHUS MEXJy 3HAKAMH BLICIIHX KJIACCOB, & TAKXKe MEXAY Y3JOBHIMH
TOYKAMH MOTYT OBITb pas3anunbl (tadsa. 1),

Ta6anupa 1

JiouHer HEuf TeXHHYeCKOro HHBENUPOBANNS
Jlusns TexXHHYECKoro HHBEJIMPOBAHNA B KM TIpH CEUCHHH pe.m)ed)a yepes:

NIPOJIOKEHA Mexnay:

0,25 M 0,5 m ‘ 1 M u Gonee

Jsyma nyukramu Boicmiero kaacca 4,0 8,0 16
[TynkroM BBICITEro Kaoiacca # yaJoBOH

TOUROM v v v v v v v v e v e e 3,0 6,0 12
Hpyma yanoebivu TOUKAMH | . 2,0 4,0 8
Bucsyud xom . . . . .. . .. . 1,0 2,0 4

Bo Bpemst nmpoSOKeHHsi HHUBEAUPHBIX XOLOB MNpH TOMOrpaduye-
CKHX CBeMKaxX ONpelesioT NOMOJHUTENLHO BHICOTH BCEX Xapakrep-
HbIX TOYEK MECTHOCTH, AOCTATOUHO YCTOHUMBHIX MO BBICOTE, HANpH-
Mep: BBICOTHI KpbIIEK KOJIOALEB, Kpai cpyba y KOJOILIEB, BBHICOTHI
roJIOBOK PEJbCOB HA Mepee3nax WM OKOJIO CTAHLHUMH, BHICOTHI NHKET-
HBIX CTOJIGOB BJOJb LIOCCEAHBIX M KeJIe3HLIX AOPOT, BHICOTH KpyI-
HLIX BaJIYHOB H JPYTMX MECTHBIX NPELMETOB.

BBICOTHI 3THX TOYEK OMpefe]siioOT KaK NMpoMeXyTouHble, BKJIOYas
ux B X0, Ha 3TH TOuKHM HO/MKHBI GLITH COCTABJEHB! KPOKH He MeHee
yeM ¢ Tpems npomepaMu ot OamKaimux oprenTHpoB. OcobenHo
TILATEALHO OMpElessiioT ype3sl BOJbl B pekax W o3epax. B xypuajae
npyu NPHBA3KAX K ype3aMm BOAbI yKashiBAIOT TOYHOE BPEMS CYTOK,
YHCJO U Mecsll NPoBeieHUus pasdorT.

Ecaun nuomann Ttororpaduueckux cbeMok Mmacturatos 1 : 5000
n 1:2000 coorBercrBenHo MeHbite 20 u 10 KB. KM, TO CO3llaHHE BbI-
COTHOTO CHEMOYHOro 0G0CHOBAHHS AOMYCKAETCA TOJIbKO METONOM TeX-
HHUYECKOTO HHBEJHUPOBAHHUS.

Ilpu Tonorpadmuuecknx cbeMKax ¢ cedeHHeM peJbeda yepes
2 uau 5 M, a B OTHE/JbHBIX cilyuasx u yepe3 1,0 M, B KauecTBe BHICOT-
HOTO CbEMOYHOTO 0GOCHOBAHHS MOT'YT HCIOJIb30BATHCS 3HAKH, BHICOTHI
KOTOPLIX ONpeleieHbl U3 TPHIOHOMETPHUYECKOTO HHBEJHPOBAHHUS.

HeBsA3Kky MOMMrOHOB M pacXoXAeHHs NpPeBbILIEHHH 110 OTASNbHLIM
JHHHSAM TPUTOHOMETPUYECKOTO HHBEJHPOBAHHS NPH CO3[AHHH BHICOT-

HOTO CheMOYHOro 0GOCHOBAHHS He AOJKHBI mpeBbimath 420 cm V'L,
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rae L — mepuMeTp NONMTOHA MM PAacCTOSHHE MeXAy TBEpABIMH
NYHKTaMH B KM.

Bce niunnn rocynapcrsennoro Hueauposanus I, II, 111 u IV kaac-
COB 3aKpeIJieHbl Ha MEeCTIOCTH He pexke ueM yepe3 5 KM MOCTOSIHHbI-
MH IPYHTOBBIMH, CKaJbHLIMU M CTeHHbIMH 3Hakamu. [1pu Tomorpacdu-
YeCKOil ChbeMKe Ha JHHUAX HUBeJupoBanus uepes 1—2 xm sakaa-
ILIBAIOTCSl JAOMOJHHUTE/bHO NOCTOSIHHBIE W BpeMeHHble 3HAKu. Bpe-
MeHHBIMH 3HaKaMH MOTYT CJYXHTb JepeBsiHHbIe CTOJObI, MHH paHee
cpy06JenHbIX JepeBbeB, BLICTYNBI HA GOJMBLUIMX KAMHAX H ApYyTrHe MecT-
Hble MpeAMeTHl.

IMpu cvemxax B Macwrabe 1:5000 rycrora NyHKTOB HHBEJIHPO-
BaHug do/mkHa Gbitb | pemep ma 10—15 kB. KM, a B MacuiraGe
1:2000 n xkpynnee — | penep na 5—7 xB. kM. B paitonax menuopa-
THBHOTO CTPOHTEJbLCTBA | penep HOJKeH NPUXOAUTHCS 1A 2—4 KB, KM
cllMMaeMOH TeppHTOPHH.

Ecan nuHMs rocyRapCTBEHHOrO HHBE/JIMPOBAHHS NPOXOAHUT uepe3
aceJIeHHbIH NYHKT, TO B HeM 00s3aTe/IbHO 3aKJaJblBAIOT HHUBEJHp-
nble 3HaKku. B naceneHHbIX MYHKTaX NpoTsKeHHOCTbIO Gosee 0,5 kM
3aKJa/blBAIOT e MeHee JBYX pelepos, B rOPOJax H MOCeNKax roposi-
CKOTO THIIa — He MeHee TpexX 3HAKOB. 3HaKH He 3aKjajblBaloTcs,
€C/IM B 1IHBEJIMPHYIO JIHHHIO MOXHO BKJIOYHTb TaKoe Xe KOJHYECTBO
CYLLECTBYIOLLMX HAXEXHBIX CTEHHBIX M I'PYHTOBHIX 3HakoB. B kpyn-
HbIX TOPOAAX KOJNHYECTBO 3HAKOB, KOTOPbIE JOJ/KHB OLITh BK/IOYEHDI
B XOI, U HX pa3MelleHHe YCTAHABAMBAIOT B Ka)/OM CJydYae OTHEJb-
110, ¢ yueToM notpe6HocTell ropoaa.

Ha xax oM cHumaeMoM o6beKTe He3aBHCHMO OT Pa3MepoB yyacr-
Ka ¥ Macuwrada CheMKH JOMKHO HAXOAHTbCS He MeHee ABYX MOCTO-
SIHHBIX HHBeNHPHBIX 3HaKoB. ITpu cveMkax B macwrabe 1: 2000 nox
3aKPBITBIl APEHAXK Ha KaXKAOM | KB. KM ChEMKH JMOJIKHO HAaXOAHTb-
¢s1 He MeHee 4eTbipex BpeMeHHBIX 3HAaKOB (C y4eTOM MOCTOSIHHBIX).

[Tpu cbeMKe pex HMBeJUDHBIE 3HAKH YCTAHABJHBAIOT Yepe3 KaxK-
Able 3 KM. 3HAKH HAa MECTHOCTH 3aKJaJhIBAlOTCA C YUETOM He TOJIbKO
HX XOpOlleil COXPAHHOCTH M YCTOMYMBOCTH, HO M yA06CTBA HCIOJIL-
30BaIHsl UX TPH TONOTpaco-reoe3nyecknx, H3bICKATeNbCKHX H CTPOH-
TeJbHLIX pafoTax. (

[Ipu BuinonHenuu TonorpaduuecKux CbeMOK B PalOHaX Pa3BefKH
MECTOPOKAEHHIT NOJIe3HbIX HCKONaeMblX HeOOXOAUMO TPHIOHOMETpPH-
YeCKMM HHBEJHPOBAHHEM HJIM TeXHHUECKHM HHUBEJHDOBAllMeM onpe-
IeJsTbh BLICOTHI YCTOeB CKBaXKHH, mypdoBs, LITOMEH, a TaKkKe APYrux
ropHbix BLIpaboOTOK.

[Tpu cosmanyuu BLICOTHBIX ceTelf Ha paloHbl, CHIMaeMble CTEpeo-
tonorpaduueckKuM METONOM, PACCTOSHHS MEXLY PAAAMH BBICOTHBIX
OMO3HAKOB H MEXAy ONO3HAKaMu B psiAax NO/KHbI YIOBJIETBOPATH
TpeGoBaHusaM, YKasaHHbIM B taba. 2. HusenupHble XOALI JOJIKHBI
NPOKJaALIBATLCA NapaJjiesNbHO paMKaM Tpaneiui.

IMpu cospauun Tomorpaduueckux miaaHoB Macwraba 1:2000 ¢
ceueHneM penbeda uepes 0,25 M wuam npu coznanuu HHQPOBLIX
pesbeHLIX KapT BLICOTHbIE TOYKM ONpeAeasiOT OAUHM H3 CJeayio-
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Tabnuna 2

Paccrosinne, KM

MeXAY psiiaMH BbICOTHbBIX B psfiaX MeXAYy BbLICOTHBHIMM
ONO3HAKOB OIIO3HAKaAMH

Ceuycnipe peapeda, M

Macira6 1 : 5000
0,5 2,0—25 0,8
1,0 3,0—3,5 1,315
Macwra6 1 : 2000
2,0—25

0,5—1,0 1,0

ILMX BapHaHTOB: HHBEJHPOBAaHHEM IVIOIMAJH N0 KBajparaM, CTOpO-
11bl KOTOPHIX JOJ/UKHBI ObiTb paBHbl 20 nam 40 M; HaGoOpOM THKETOB
rOPH3OHTAJLHEIM Jy4oM uepe3 20 M; npoJiokKelHneM XOJL0B TeXHHUEC
KOTO HHBEJHPOBAHHUS BAOJIbL MEXMapLWPYTHLIX NePEeKPLITHH, paccTos-
HHe Mexay xoxamu 400—450 M.

1.2. MTOCTPOEHUE U PASBUTHE HHUBEJIUPHbIX CETEH
B 'OPOJAX,
MOCEJIKAX U NPH NPOMbBILIJIEHHOM CTPOHTEJIbCTBE

HusesupHole ceTH, coslaBaeMble B TOPOAAX, NOCEJIKAX H IpPH
NPOMBILIIEHHOM CTPOHTENbCTBE, TAK K€ KAK M NPH FOCYAapCTBeH-
HOM HHBEJHPOBaHHUH, AeJasTCs Ha uethlpe kJjacca — I, II, III u IV.
Tpe6oBanusi K METOANKe HAGIOACIUNH 11a CTAHIHMH, K HICTPyMEHTaM
H JONycKaM Te JKe, YTO M IPH TOCyJapCTBEHHOM HHBEJHPOBAHHH
COOTBETCTBYIOLUX Kj1accoB. OT/HUNE COCTOHT TOJNBKO B HOMYCTHMBIX
JUIHHAX XONOB W B YacTOTe 3aKpenJieHHH HHBEJHUPHBIX JIHHHUI
3HAKAMH,

HuBenupuas cerp ropoga joskna oGecneyuBaTb Bce Notped-
HOCTH TOPOJCKOTO XO3SIHCTBA M CTPOUTENbCTBA B BbicoTax. [IpeBbi-
wenns Mexay HauGoJlee yAaJeHHBIMH APYT OT APYrd TOYKAMH HUBe-
JUPHOA CeTH JOJIXKHBI OIPEReNsTbCA ¢ NOTPEelIHOCTAMH He Gosee
+2—3 cMm.

B Mockse, JleHnHrpaie W B psifie Apyrux OOJbLIMX FOPOAOB
CCCP, nyiomann KOTOPbIX 3HaYuTesNbHO Gosblue 500 KB. KM, co3na-
Hbl HHBeJHpHble ceTy I Kiacca.

CxeMbl MOCTPOEHHSI CETEH DPa3JHUHLI: 3TO WJIH CHCTEMA MOJIMIO-
1I0B, MJM CHCTEMAa XOJOB B 3aBHCHMOCTH OT OYEPTaHHUSI TOPOACKHX
TEPPUTOPHH.

B ropomax c¢ msomansio 50—500 KB. KM CO3RAIOTCSA CETH HJIH
NPOKJAABIBAIOTCS CHCTEMbl JIMHMI nuBennposanuga Il knacca, a 3sa-
teM — aunuu 11 n IV knaccos.

Husesnpunie juaun 11 kiacca MO/MXHBEI NOKPLIBATH BCIO TEPPH-
TOPHIO TOPOJA, KaK 3aCTPOEHHYIO, TaK M HesacTpoeHHylo. Paccros-
HHUS MEXJAY Y3JOBbBIMH TOYKaMM M JuHusiMmu B cetu Il knacca ue
IOJIXKHBI IPeBHIIATL 15 KM HA 3acTpoeHHOi 1 20 KM Ha HesacTpoel-
HOH TEPPUTOPHH, A NMEPHMETPHl IMOJHTOHOB COOTBETCTBEHHO — 50 M
80 kM. Hupenupunie sHaku Ha auuuax Il knacca saknapbiBaior e
pexe ueM yepes 2 KM Ha 3aCTPOEHHBIX M 3 KM Ha He3aCTPOEHHBIX
Teppuropusix. Ilpennourenne OTHAIOT CTeHHBIM 3HakaM. CreHHble
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3HAKH 3aKJaAbIBAIOT B NPOYHble KaMellHble, GETOHHbIE U XKene306e-
TOHHbBIEC 3JaHHA M COOPYIKEHHs!, NOCTPOEHHDblE HE MeHble YeM 3a TpH
roja A0 3aKJaJKH HABEJUPHOro 3HAKa,

B neGoabiiux ropogax miowmanbio ot 25 po 50 KB. KM cospaerca
uuseaupHas cerb Ill knacca, a niomansio Menblle 25 KB. KM —
TOALKO HuBeaupHas ceth IV kaacca. [Ipu cbemke TeppuTopHH mio-
waieio ot 1,0 10 2,5 KB. KM BLICOTHAsSl CE€Tb CTPOUTCS B BHJE CHCTEMBbI

XOJIOB TEXHHYECKOI0 HHUBEJHPO-

' g T BaHMsl, ONMPAIOLIUXCSL HA penephl
i : uuBeanposanus 1V u BbICHIHX
: ) KJIaCCOB.
¢-— e —m =@ JLIMHE OCHOBILIX JHHMI HA-
| | BeaupoBanus Il kiacca wHe
| : JOJIKIb nTpeBpmaTh 10 KM Mex-
i 1 Ay Y3/0BbIMM TOUKAMHM Ha 3a-
* H T E' —% crpoeHHblx ¥ 15 KM Ha HeszacTpo-
1——+—| eHHBIX TepPHTOPHSIX.
: ";I‘lt—._tf_g'l’l'" BHyTpr HUBEJNHPHBIX NOJIHTO-
¢ ———4——— = "~3+|]4 o Il LI knaccos npoxnani-
| :: s 7| Baorea smnmm crywenns 111
I lb—LI—qb-]—]+ 4 Kjacca. DTH JHHHH JOJKHBL 06-
[ RiSUeE pasoBLIBATL IIOJIMTOHBL ¢ IepH-
é 00~ MEeTpOM 0KoJI0 15 KM Ha 3acTpo-
Yenobueie  050HAYEHUS ! ennoit yactu ropoaa u 25 kM —
e uHuR Hubenp00aRER 1l K10C00 H4 He3aCTPOEHHOIl TepPHUTOPHH.
- - g = achodwan Ocnopupie aunun 111 kiacca
oo o B MM ppoknajmiBaioTcs B NPAMOM H
Macwmab 1 100000 oO6paTHOM HanpapJeHHSAX.

JIMHHH crylleHHs HHUBEJHPO-
Puc. 1. Cxema nocrpoenns nusequproit BaHus 111 ksacca npoknanbisa-
ceTH  ropona. I0TCSl TOJIKO B OJIHOM HampasJie-
Huu., Bce ocranbHblEe AOMYCKH
roCy1apCTBelIHOrO HHBEJHPOBAHHA JOJIKHBI COOMIONATLCS.

Jlunuy unsenupoBanus 1l kiaacca, kak npaBuJO, NpOKJa-
JBIBAIOTCS  11apajijlelbHO  JAPYr JAPYry M JOJKHBI OBITb CBsI3aHbl
Mex]y cofoii XolaMH He pexXe ueM uepes O KM Ha 3aCTPOEHHbBIX
u 8 KM — Ha He3aCTPOEHHBIX TeppHTOpUAX. PacnosoxeHne OCHOB-
HBIX JINHHE M JIHHUB CryileHust HuBeJupoBanus 11l kinacca nokasano
Ha puc. 1.

Hupenupnoie snaku Ha aunusax 111 u IV knaccos 3akaaabiBaiorest
a YJIMUax ¥ Npoesfiax LEHTPaJbHON YacTH HAcesJeHHOTO NYHKTAa He
pexe ueMm uyepes 200—300 M, Ha OKpauHax M B ¢/1ab0 3aCTPOEHHOMH
YacTH rOpPofa PaccTosiHHe MeXKAY 3HaKaMH MOXHO yBeJHYMBATb 10
800 Mm; Ha HE3ACTPOEHHO! TEPPHUTOPHH 3HAKH 3aKJaJAbIBAIOTCA uepes
0,5—2,0 kM. B KauecTBe HHUBEJHPHBIX 311aKOB B OCHOBHOM npuMe-
HSIIOT CTEHHLIE pernepol.

Juaudpl HUBeAnpHbIX JaunKi IV Kiaacca He JOJIKHBI IIPEBHIUATH
MeXJAy NYHKTaMH{ BLICIIMX KJ4CCOB 2 KM Ha 3aCTPOEHHBIX U 4 KM
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a2 HE3aCTPOEHHBIX TEPPUTOPHAX, A4 MEKAY Y3JOBBIMH TOUKAMH —
COOTBETCTBEHHO | 1 2 KM.

[TepumeTpnl NMOJHUIOHOB B TAKHX CETAX He MO/KHBI MpPEBLILIATH
8 kKM Ha 3acTpoeHHO# W 12 KM HA He3aCTPOEHHOH TEeppPUTOPHH
o6beKTa.

Onpenenenne BBICOT NYHKTOB CheMOYHOro OGOCHOBAHHS MPOM3-
BOAAT TeXHHYECKHMM MJH TPHIOHOMETPHUECKHM HHBEJIHPOBAHHEM.
Jlonycku u TpeGoBAHMS K HUBEJHUPOBAHUIO Te XKe, YTO M IIPH TOCY-
NapCTBEHHOM HHBEJHDPOBAHHH.

[Ipenenbnas meBsiska XONa TEXHHYECKOTO HHBEAMPOBAHHSA lie
foJKHA TpeBbath: #=50 V'L My nan =10 Vn, um,
rae L — anuHa Xo4a MJIH mepuMeTp NOJIMIOHA B KHJIOMETpax,

n — YHCJO CTAHUUH B XOXe HJIH NOJUTOHE.

[Tocnenusaa dopmysia nmpuMeHsieTCss B TOM cJydae, KOrjga 9Hcio
cranuuit Ha | KM xoma GoJbie 25.
[Mpenenvuasi HeBA3Ka TPUTOHOMETPHUECKOTO HHUBEJHPOBAHHSA BHI-
uycagercs o popmyJe _
+ 0,045V n m, (L.1)
[s:]

rjae § — CpeAHdAda AJuHa JIUHUH B COTHAX METPOB, S== ——,

n
7 — YHCJIO JHHHH B XOJe HJH MOoJHUroue.

HusenupHble ceTd roposioB ¥ MPOMBIIIJIEHHBIX 0GBEKTOB HO/KHEI
ObITb 0043aTeqbHO NPUBA3AHbl K TOCYLapCTBEHHOH HMBEJIHPHOH CETH.
Hns 3TOr0 B MECTHYIO CeTh HeoOXONMMO BKJIOUHTb He MeHee ABYX
3HAKOB, HMEIOUIUX BBICOTHl M3 TOCYLAPCTBEHHOTO HHBEJNHPOBAHHA.
Ecnu ke B pafioHe paGoT Her 3HAKOB IOCYAapCTBEHHOTO HHBEJHPO-
BaHHSA, TO AJs TNOJY4YeHHS HCXOXHBIX JLAHHBIX NMPOKJAABIBAIOT CHEIH-
aJIbHbIH HUBEJAHPHBI X0/, KOTOPHIH CBSI3LIBAET MeCTHYIO CeTh C rocy-
JapCTBEHHOI HHBEJHPHON ceTblo., BRIOOD HCXOAHOTO perepa JA0/KeH
GBITh COIJIACOBAH ¢ TeppHTOpHAIbLHON HHCneknued [ocreonaxsopa
I'VTK.

Ecsin BBICOTH 3HAKOB TIOCYLAPCTBEHHOTO HHUBEJHPOBAHHS, TNDH-
HSITHle 32 UCXOIHBIe JJIS FOPOICKON HHUBEJHDHOH CETH, BCJIENCTBHE
HOBOTO YPaBHUBAHHS MOC/]E TMOBTOPHBIX M3MEPEHHI WJIH TMOCJe TpH-
BA3KH K TOCYAApCTBEHHOH HHBEJIHPHON CeTH OOJYYHJAM HApyTHe
3Ha4YeHHs1 BBICOT, TO HAYaJ0 cYeTa BHICOT B ropoJie He H3MEHSIOT,
HO COCTAaBJSIIOT AOTOJHHTEIbHBIH KaTaJsor, B KOTOPOM NPHBOAAT HO-
Bhle BLICOTHI 3HAKOB C€TH ropoja crapuux kiaaccos. Mameneunne Bui-
COT HCXOJAHBIX 3HAKOB BHI3bBIBAGT NYTAHHIY, TaK Kak He BCETAA
H3BECTHO, B KaKOf CHCTeMe JlaHa BLICOTA TOH HJIH WHOU TOUKH 3eMIOM
HOBEPXHOCTH.

HsmeHelnHe CHCTEMBI BLICOT MOXKeET GbITh IPOU3BENEHO TOILKO 1O
corsiacoBaHuio ¢ opranamu [ocynapcTBEHHOrO reofe3HyYecKoro Haf-
3opa.

[lpn peKOHCTPYKUHH HHBEJHPHOH CETH TOpOJa, HANPUMED, e€C/H
B HaceJleHHOM NyHKTe Oblia ceTwh TodbkKO III knacca, a cospaercs
HOBasi HuBenupHas cetb Il knacca, wayano cuera BHICOT Takke He
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MEHSIIOT M HCNOJb3YIOT CcTaphble HCXOAHbe penephl. [Tono6HbIM 06pa-
30M HOCTYTIAIOT, €CJIH MPOJIOXKEHO MHOTO HOBBIX HHBEIHPHBIX JIMHHIL,
ITosToMy Heo6xomuMo ynAenaTb ocoGoe BHHMAaHHE BHIOOPY 3HAKOB,
KOTOpbIE IPUHUMAIOTCS 38 HCXOMIHBIE, U CIEAUTb 32 HX COXPAHHOCTDIO,
HcxonHble 3HaKH JO/KHBI HAXOAUTbCS B KPYNHBIX YCTOHUMBBHIX 371a-
HHUSIX M COODYJKEHHfX, COXPAHHOCTb KOTOPBHIX FapaHTHpyeTCs Ha
MHOTHe rofibl. MoryT HCHo/Ib30BaThCA B KauecTBe HCXOAHLIX H GyHAa-
MeHTaJIbHBIe penephl roCylapCTBEHHOrO HHBENHPOBAHHS, HO HE00XO-
IUMO, uTOGHl Gblyla oGecneueHa X COXPAaHHOCTb BO BpeMeHH. Mecra
3aKJaJKi TAKHX 3HAKOB BLIGHPAIOT COBMeCTHO ¢ I'TaBHBIM apxurek-
TOPOM TOpoja.

ITpu pasBuTHH B ropojax HUBEJHMPHBIX CeTeil crapllero kJjacca
11e06X01UMO, UTOGHl He MeHee YeM OjiHa JHHHS NPOXOJHUJa yepes Te
paiolisl rOpoza, rae uMeloTcst QyHIaMenTadbHble 3aHus U3 KUpnuya
uan Kejae3oberoHa (B Le/sgx obecrmeuenus LJIHTENLHON COXPAHHOCTH
NUBEJNHPIBIX 3HAKOB),

ITpu BBHIMOJHEHHH CHEMOYHBIX paGoT B pailoHaX KPYMHLIX ropo-
nos, '9C u Apyrux KpymHBIX YHHKaJbHBLIX COOPYXKeHHH, pacnoJo-
JKelbIX B 30HAX ¢ ceiicMHYHOCThIO 7—9 6anoB, XKeaaTeJabHO OIHO-
BPEMEHHO C CO3JaHHEM CeTH BLICOTHOrO CheMOYHOro 0GOCHOBAHHA
CO31aBaTh NUBEJUPHDbIE CETH JJIST MHKpOceHcMOpalioHHPOBaHHUSA, AJIS
BBISIBJICHHSI COBPEMEHHbIX BEPTHKAJBHBIX JBHIKEHHH 3eMHOH KOpBI
i pefictByomux pasnomoB, CIHCOK TOpPOJOB M DPaiOHOB, TAe 3TH
paboTnl XKesateapHo coBMelath, ykasan 8 CHuIl II-A.12—69.

BricoTHas ceTb ropoAa WM NPOMBILJIEHHOrO OGbEeKTa B 3TOM
clydae IOJKHA COCTOSITh KAK MHHMMYM H3 4YeThipeX MOJHTOHOB
nusesnuposanua I1 xaacca ¢ nepumerpamu a0 15 kM. Hepsasku atux
TOJINTOHOB He JOJKHb npesbimats 43 My V'L, rie L — nepumerp
fIOJINTOHA W/IM AJIHHA CEKIMH B KM.

Husennposanue B paiioHax cywecTBylOmHux u crposimuxcs ['DC
BBINOJIISIETCS MO mnporpaMMe HuBesupoBaHusi I kaacca. Hepsasku
NOJIMTOHOB WJIH OTHAEJbHBIX JIHHHA He JOMXKHB GbBIThb GoJee
+2mm VL.

Ha Bcex HuBeJqHpHBIX JMHUSIX 3HAKHM 3aKJaJLIBAIOTCA HE pexe
yeM uepes | KM, B6JIN3H NpeNONaraeMblX pa3joMOB 3eMHOH KOPB —
vame (uepes 200—300 m). Ha kaxpolt cTopoHe pasjiomMa HOJKHO
6LITh He MeHee JBYX 3uakoB. [Tpu cos3mraHuu BLICOTHBIX ceTell B paiio-
HaX, rie BHINOJHAETCH MHKpoceHcMOpalioHHpOBaHHe, cleayeT pyKo-
BoacTBOBaTbes «KIHCTpYKUKel no ceficMHuYeCKOMY MHKPOpaHOHHPO-
BaHUIO»,

1.3. PACYET O)KMAAEMbIX MOrPEIIHOCTEN BbICOT PENEPOB
CbEMOYHOM CETH

Tlocne cocTaBieHHst NMPOEKTA CO3AAHHSI BLICOTHOTO OGOCHOBAHHS
TONOrpapuuecKoil cheMKu HeOOXOAMMO HAHTH M CPaBHHTb OXKHAAe-
Mble CpeJHHE KBaJpaTHYeCKHe MOrpelIHOCTH C AONYyCTHMbIMH HaH-
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Gostee yhaJeHHBIX TOYEK ceTH OT ucxoxHbix, CuayuafiHbie cpeaHue
KBaJpaTHuecKue IOTPELIHOCTH TOUeK MOXHO HafiTu pasHBIMH CIIO-
co6amu, PaccMOTpHM [iBa caMbIX MPOCTHIX criocoba.

IlepBBlit cnoco6 caeiyer NpUMeHsTb, KOrja B paiione paGoT
HMEeTCsi TycTas CeTb rocyaapcTBeHnoro nupenauposanusa II, III u
IV knaccos, BTOpOH, KOraa B paiione paGor umeercs Bcero 1—2 3ua-
Ka TOCyJapCTBEHHOTO HMBE/JHMPOBAHHS WJIHM BCSI BBICOTHAA OCHOBA
CbEMKH CO3/1aeTcsl 3aHOBO OT OJHOTO penepa, NPHHATOTO 33 HC-
XOIHBI.

2 3 4 a w15 M X X5
| by
it e I b i__ b
[ h/// IZA U
5~ |r~ A7 e ! !
| : !, SN N NP
7 g GG VN R Y W
| 4 '
I ' !
Mg+ n"Ls.g ”’;fzaa‘”'/?*” Uy R S
0 ; ] s

Yenouvie obbsnaverus:
Hubenupobanue /] knacca

Z 2 4 ¥
i "”‘Z‘é"’ Yas | Miaa=mi +0%s.g | migg ey lrs
14 g 6

——— ” ¥/
2 2 2 t4 2 .2, - ” W »
Mgy Mg 15 NMggn "M 7% 4 -4
Ll T Qe MEXRUYEcKoe Helenupoline

0 1 4 J

Puc. 2. Boiynciense cayyaliHbix norpemHocTelf y3noBbix ToueK HABeaupHoli ceth 111
# IV KJaccoB # TeXHHYeCKOTO HHBEJIMPOBAHHA.

B nepBOM C/yyae MOrpeIIHOCTH Y3JIOBBIX TOYEK BHOBb CO3la-
BaeMOli Cet1d Ipoule BCero HalTH N0 cnocoly nocjenoBaTeNblibiX
npubauxKennit. CHauasa HaxXONAT IMOrPelIHOCTH Y3JIOBBIX TO4EK,
oGpa3oBaHUbIX HOBBIMH JIHHHAMH HHBEJHPOBaHus CTapLIero Kiacca,
a 3aTeM — JIHHHSAMH MJaAlUX KaaccoB (puc. 2) nmo dopmynam:

ng = m;:cx -+ m?(o.qa, (1.2)
M, = p'— (1.3)
pi=pi+pi+pit.. . (1.4)
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1
p;= wy (1.5)
rie My, myex — CpeiHHe KBaJpaTHUeCKHe MOTPEUIHOCTH Y3/OBHIX M
HCXOJHBIX TOYEK;
Pi— BEC y3JIOBOH TOYKH;

pi—BeC y3/70BOH TOUKH U3 OTHEJbHBIX JIMHHI,

m; — cayqaﬁﬂaﬂ cpenHasa KBajaparniyecKkas IorpeurHocts oT-
JEJAbHOr0 HHUBEJHPHOI'O X044 C yuYeTOM norpemnom‘eﬁ
HCXOAHBIX pernepos.

! ! D { l { D
’ /
\ 7
N7 e N7 {
N L R I NV
V7 Ky _w { {
’ L. ! . C %/@/ ) \%,‘0\ , ,
Y / N \
vy vl / \a \g /
! VR L l IR
\‘3*/ Y /!
/ W N7
L 4 L ¢/ l’\‘ﬁ&h/ /
0 ) / A
g l ! ¢

Puc. 3. Bulunc/eHue AJIHMH 3KBHBAJCHTHLIX JIHHMI.

ITpu pacuerax sHayeHHs CPeJHHX KBaJpaTHYECKHX MOrpemiHo-
CTeHl HCXOAHBIX TOYEK NPHHMMAIOT paBHBIMH =30 MM, 3HaueHHs
CpeJHHX KBaJpaTHYeCKHX NOrpewHocreft Ha 1 KM XoJa COOTBETCT-
seliHo npu wuseauposanuu III, IV knaccoB u Texnuueckoro HuBe-
JHPOBAHHS — =5, =10 1 £25 MM/KM.

B ciyuae, ecin CryiieHHe NPOM3BOIUTCS NPOJNOKEHHEM OTHENb-
HbIX JIMHHH MeXJAy NyHKTaMH CTapllero kjaacca, NOTpeLIHOCTb Jio-
60oil TOUKH HaXoAAT mo popmyJae

2 Y
o m l/ L—hRE
rie v — cayuyaiHas cpejHssi KBaapaTHUeCcKas MOTPEWHOCTb Ha 1 KM

X0za;

k — HauMeHbILee DAaCCTOSIHME OT OmpejensieMOH TOUKH 1O OAHOI
H3 HCXONHBIX B KM;

L — pnuHa HUBENMPHOTO Xoja B KM,

Mpu % =117 dopmysa NpHHHMAET BHL:
2

mHCX Zb
M= 02, (1.7)



Briunc/ieHHble NMOrpEIHOCTH Y3JIOBBIX TOUYeK M; He JOJIXKHBI npe-
Boimats 62,6 MM npu ceuenuu pesnbeda uepes 0,25 u 0,5 M u 125,
250 u 625 MM COOTBETCTBEHHO NpH ceueHHUu penveda 1, 2 u 5 M.

Bo sTopoM ciyyae, korga B paiioHe paGOT NMPeACTOHT CTPOHTh
CIVIOIIHYIO CeTh, NOrPELUIHOCTbL NMpollle HaXOAHTb CHOcOGOM 3KBHBA-
JieHTHOM 3amenbl, Takas ceTh MOMXKET COCTOATb H3 HECKOJIBKHX MOJIITO-
HOB OJIHOTO WJH HEeCKOJBKHX KJaaccoB (puc.3).B ceru, cocrosiuieit ua
yeTblpex MOJIMFOHOB, AJHHA 3KBHBAJIEHTHOrO X04a Lo paBma 1,5 I,

®

©

&
Yenoluere  odosnavenusn :

e Hubenupobanue Il xnacca @ ucrodweitt nywwm wubenupobanus
==~ yuenupobanue IV xnacca © [I0CITIORHHLIL IHaK
- meXHuveCKoe Hubenupolarue o Opemennaild  snar

Pdc. 4. Cxema HuBeJHpRofi CeTH Ha oGBbeKTe mJowWaAbio oxosio 1000 xm?.

rie | — AnuHa XOfla MeXJAY COCEJHHMH Y3JIOBLIMH Toukamu. B cern
u3 9 NMOJHrOHOB JUIMHA SKBHBaJenTHOro xoxa pasHa 1,86 [ u B cetu
u3 25 noauronos — 2,39 /. INosb3ysch 3THMH AaHHLIMH, MOXHO JIETKO
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HaHTH, KAKHM AOJKNO OBITH CpeiHee pacCTOSTHHE B CeTH MeXIY y3J0-
BLIMH TOYKAMH, H YCTAHOBUTb, YAOBJETBOPSIET JH CeTb TPeGOBAHHAM
Tonorpaduueckux CHEMOK.
Jnsi Haxoxjpenus morpewHoctd M; B 3TOM cayuae IOJb3YIOTCS
tdhopmysoi
M? == mgcx -+ 'ﬂstKB- (1.8)

Ha puc. 4 noxasana cetb, cO3AaHHasi HAa 00'bEKTE MJIOMLAAbIO OKO-
710 1000 kB. kM ¢ ceuenuneM penabeda yepes | M. [To rpannnam yuacrka
CheMKH no pamkam Tpaneuuun macmraga 1 : 100 000 nocrarouno npo-
JIOXKHTb MUK HuBesupoBanua 111 kaacca. BHyTpu noaurosa Huse-
nupoBaHus IIl xnacca npokaaibiBalOTCa JMHHHH HHUBEJHPOBAHHSA
IV ksacca 1 TeXHHYECKOTO HHUBEJHPOBAHUS.



Fnasa 2

NPOEKTUPOBAHMUE, PEKOTHOCLLUPOBKA
H 3AKPENIJIEHUE HUBEJIUPHDBIX CETEH

2.1. TPOEKTHPOBAHHE H PEKOTHOCUHPOBKA
HUBEJINPHBIX CETEH

TexHHYeCKHil NpOeKT HAJAa BLINOJHEHHS KpYyNHOMAacuTaGHOM
CbEMKH COCTaBjsieTcsi B cooTBeTcTBUHM ¢ «HiicTpykuuelr o nopsnaxe
COCTaBJIEHUS TEXHHUECKHX NPOEKTOB M CMeT Ha NMPOU3BOACTBO 0Olue-
rocyaapcTBeHHBIX Tonorpado-reoge3nyeckux pabot» usnauus 1967 r,

TQXIII’I‘XQCKHIU{ IIPOCKT dABJSICTCHA TeM HCXOAHLIM JNOKYMEHNTOM, rAae
ycTalaBJUBaeTcss HasHaueHue paboT, ONpelesioTCsl TeXIUYecKHe
yCJIOBHSA, TEXHOJOTHSI, KAYecTBO BLINOJHeHWsi pafor, paspabarbiBa-
I0TCSl OPraHU3aLHOHHO-TEXHHYEeCKUe MEPONPHATHS MO TeXHHKe 6e3-
OMAaCHOCTH M OXpalle TPpyAa, PaCCUHTLIBAIOTCS MaTepHaJbHble H TPY-
JLOBblE PECYpCHI.

TexHuueckuil IpoeKT Ha MPOU3BOACTBO PabOT MO PA3BHTHIO HHBe-
JUPHBIX ceTell Ha 0OBbeKkTe CbeMKH JOJXKeH BXOAHTb COCTABHOM
yacThlo B OGIIUIT [IPOEKT MO CO3/[AHHIO NJIAHOBBIX M BLICOTIBIX ceTell,
CbeMOYHOro 0GOCHOBAHHSI M CBHEMOUHBIX PaboT Ha 3TOM OO0BEKTe.

Tak Kak npu pPa3BUTHH reoje3nyeckoro H chbeMoyHoro o6ocHoOBa-
HMsi BCe NJIAHOBLIE NMYHKTHl JOJIKHB MMETb BBHICOTHbIE OTMETKH, TO
BHAyaje cJlelyer NPOEKTHPOBATH IIJIAHOBBIE CETH, 4 3aT€M BBHICOTHBIE
C TAKHM PacyeToM, YTOOLI [0 BO3MOXKHOCTH BCe IJaHOBLIE NYHKTHI
Obl1M BKJIOYEHLI B BBICOTHYIO ceTh. I1pu pasBuTHM NiaHOBLIX ceTei
METOAOM [OJMFOHOMETPHH CJelyeT JIMHHUH HUBEJHDOBAHHA COBMe-
11AaTh ¢ XOJaMH HOJIUTOHOMETPHH,

Pa6ora 1o cocTaB/JeHHIO NIPOEKTAa HUBEJHPHLIX CeTell BLINOJHSET-
csl B TAKOH IOCJ/1eJ0BATEJIbHOCTH:

I. C6op, n3yueHne u CHCTEMAaTH3aUusi CBeleHHH W MaTepHAJIOB O
paHee BBHIIOJIHEHHBIX HHBEJIHPHBIX paGoTax.

I1. Tlonesoe ob6cienoBanue paiioHa paGor.

I1I. CocraBaenue npoekra.

IV. PekorsocunpoBka 3anmpoeKTHPOBAHHLIX JIMHHH HHBEJHPO-
BaHUS.

I. ITpoexTHpPOBAHNIO BLICOTHBIX TEONEC3HUECKHX CETel JOJIKHBI
NpeAlIecTBOBaTL c60p M aHaJu3 CBEJAEHHH H MaTepHasIOB, OTHOCH-
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LHXCSl KO BCEM paHee BHINOJHEHHBIM paboTaM IO Pa3BHTHIO BLICOT-
110/f OCHOBBI Ha OGBEKTE ChEMKH. DTH HAHHbIE MOJIYYalOT B TEPPUTO-
puasbuLlx HHcnekuuax l'ocynapcTBeHHOrO reofe3sHyecKoro Haasopa
HJIM OpPraHU3alHsaX, IPOU3BOJUBILUX HHBEIUPHbBIE PAaGOTHI,

CaeneHust 0 FOPOACKHX HHUBEJHPHBIX CETAX NOJYYAlOT B reofe3Hu-
yeckoil ca1yx06e Ypas/eHHs FOPOJCKOrO apXHTEKTOpa.

B uucio yKasaHHbIX CBeJAEHHH HOJIXKHBI BXOAMUTb: Ha3BaHHE U
KJacc JIUHHH, TOJ MCIOJIHEHHS, Ha3BaHHe OpPraHH3alluH, BITOJHHB-
weil HUBEJUPOBAHHE, CXEMbl JIHHHIA, KapTel HauGoJiee KPYMHOTO
macwitaba ¢ HAHECEHHBIM Ha HHX DACHOJOXEHHEM pemnepoB (MJ/H
BLIKOITHPOBKH € 3THX KapT), ONUCAHHE MECTOIOJIOXEHHS H KPOKH
penepoB, THILI PENepoB ¢ YKasaHueM IMyOHHBI HX 3aKJAMKH, THN Ha-
pyKHOTO O(QOpMJIEHUS U AP.

Pafion npeacrosumx pa6Gor jpojxeH OLITb H3Y4eH NO KapTam
naubosiee KpynHoro Macumrafa, no a3poCHHMKaM, a Takxe IO JuTe-
paTypHbiM u APyruM ucroyHukam. IIpenimeToM H3ydyeHHs! HOJIXKHBI
6biTh QusuKo-reorpadpuueckue oco6eHHOCTH pafiona pabor, ycJa0BHSA
TPAHCIOPTA, CBS3K, HACENEHHOCTb H T. .

II. Tlpn HemZOCTATOYHOCTH 5THX CBEAEHHH HOJIKHO OblThb IPOBE-
IeHo cneuuanbHoe obceneqoBalye paliona paboT, B 3ajlauyy KOTOPOTO
CJIelYeT BKJIOYaTh TaKXKe H3yuenue ocobelniocTell ropoACKHX H NpO-
MBLILJIEINHBIX TEPPUTOPHI, BXONSIUX B 00BEKT ChbeMKH H HMEIOLHUX
3llauenye Ui TONOCHEeMOUHBIX paboT (xapakrep IVIAHHPOBKH TOpoO-
OB, THIIOB 3JAHUI H COOPYKEHHI  T. 1.), IOHCK penepos Ha paHee
1IPOJIOKEHHBIX JIHHHSIX IIMBEJIMPOBAHUA W T. JI. YKasanHoe obcjeno-
BaHHe JOJDKHO OTBeYaTb Takie 3agayaM IOCTPOEHHS IIAHOBBLIX
ceTell.

I1I, poekrupoBanue Jaunuit HuBeauposanus II, 11T u IV kaac-
COB BLIOJHAIOT Ha Kaprax wacwrabos 1:10000—1:25000 u
KpynHee, 11a KOTOpble IpelBaPUTE/bIO0 HAHOCAT MYyHKTL paHee IIPoO-
JIOKEHHBIX TJIAHOBBIX M BBICOTHBIX CeTel, a4 TaKXe IYHKThl BHOBb
3anpoeKTHPOBAHHLIX NMJIAHOBBLIX CeTeH.

[Tpn npoexTHpOBaHHM JHHHH HHUBEJHPOBAHHS HA BHETOPOACKHX
TEPPUTOPUAX AO/MKHA ObITb IpelycMoTpeHa 3akjJajKka Mexuay Mo-
CTOSIHHLIMH 3HAaKaMHu BpeMeHHBIX pernepos uepes 1,0—1,5 xm, npen-
Ha3layaeMblX JJIsl HCIOJb30BAHHA MX B KauecTBe BLICOTHBIX TOUEK
npyd CbeMOYHbLIX paforax.

HesaBucuMo OT rpaHul CbeMOYHOTO y4acTKa, JHHHH HHBEJHPO-
anusa Il kmacca npoekTHPyIOT, KaK NpPaBuJo, B Npeleaax MOJHro-
na 11 xnacca, a quupu HuBeawpoBaHus IV Kjacca — B npejenax
noaurona 11 xmnacca.

PasBuTHe HHMBEJUPHBIX CeTell HAa TEPPHTOPHAX TOPOJOB, NOCeJ-
KOB H NIPOMBIIJIEHHOT'O CTPOHTENbCTBA BHINOJHAIOT B COOTBETCTBHH
c . 1.2 nacrosiiero pykoBOACTBA.

[Tpu npuMblKanux BHOBb npoektupyembix Jjunuft 111 u IV knac-
COB M TEXHHYECKOr0 HHBEJHPOBAHHS K CYIIECTBYIOUIUM HEOOXOMHMO
PYKOBOJCTBOBATLCS CJELYIOUINM:

1. Kaxaniii ¥3 KOHIIOB NPOEKTHPYEMOM JINHHU NOJIXKEH ObITb NpPH-
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BsI3aH K NYHKTY paHee NPOJIOXKEHHOH BLICOTHON CeTH TOrO XKe HJ/h
Gosiee BHICOKOTO KJjacca.

2. Tlpu nepeceyeHHH NPOEKTHPYEMOH JIHHHM C CyILIeCTBYIOLLel
JMHHUe HUBEJIMPOBAHUS NOJJKHA ObITh ofecneueHa BLICOTHAS CBSI3b
MexX1y 06eHMH JTHHUSAMH.

3. Cesizp npoekrupyembix aunuit 111 u IV kaaccos ¢ cymectsyio-
wumy guruaMu I, 11, 111 u IV knaccoB BBEIMOJMHAIOT myTeM BKJIOYe-
HH$l OAHOrO penepa cyulectsyoomeil auHuu. [1pusaska aunuit 111 u
IV kaaccos K yHnaMeHTa bHBIM perepaM He paspemaercs (¢ yka-
3aHHOH LENbI0 MOTYT OBITh HCIOJb30BAHbI KOHTPOJBHbIE pernephl —
«CTYTHHKH»).

4. Bce penepbr (rpyHTOBblE M CTE€HHbIE) CYIMECTBYIOIUX HHBEJHP-
HBIX JIMHHH, PACIOJIOMeHHble BIOJb NPOEKTHPYeMOH JHHHH, BKJIO-
yaloTCsi B Hee MJIM IPHBA3LIBAIOTCH K Hell, eC/IH OHHM PACMOJIOXKEHDI
B CTOPOHE OT JIMHHUHU B Mpejenax 3 KM.

IMpu npoexrtupoBanuu JauHuil HuBeauposauus II, 11T u IV knac-
COB M TeXHHUECKOr0 HHBEJIHPOBAHHs HEOOXOAHMO NPelbsABAATh K
PacCroJIOKEHUIO TPACC N0 STHM JIHHHAM C/efylomue TpeGoBaHHA:

a) Tpacchl JOJ/DKHBI PACrosiaraThCs N0 BO3MOXHOCTH HA y4acTKax
MECTHOCTH ¢ HeGOJIbIIMMH YKJIOHaMH; OHH He JOJIKHBI NepeceKaTb
OBpAaroB, pex u APYTHX NPensTCTBHil WHpuHON Gosee 200 M, B Hc-
KJIOUHTENbHBIX cayuasx — Gosee 400 M. ITpu naauuun Gosee miupo-
KHX BOLHBIX NPENSATCTBUI CieflyeT HCIOJMb30BATb AJsl Mepelayt BBICOT
OCTPOBA M MeJiH, a TaKXe TaKOe BpeMs roja, Koria ypoBeHb BOIAbI B
pexax MMHHMaJIbHbIN;

6) cnexnyer mo BO3MOXHOCTH n3beraTb BhIGOpa Tpacc, mepece-
Katomux 6os0Ta, TOPQYSAHUKH M OPYTHE YYacCTKH C HeyCTOMYHBHIMH
IPYHTaMH; NpH HeH30eXHOCTH TAaKoro BbiGOpa HEOOXOMHMO TMpeny-
cMaTpuBaTh HauGoJsiee GaronpusiTHOe BpeMs AJA HHBEJHPOBAHHS
(3MMO#l — MO Mep3JioMy TPYHTY, B KOHLE JieTa, KOTHa TPYHT NOJ-
CBIXaeT U T. I.);

B) JYYLIMMH TpaccaMu AJsl HUBEJHPOBAHHS SIBJSIOTCS TPYHTO-
Bble, IIOCCefilble, NPOCEeJIOUHble JOPOTH, TPONbl H T. Il. ¢ YCTOHYHBBI-
MH CYXHMH IPYHTaMH;

r) B 3ajleCEHHON MECTHOCTH TpAacchl HHBENHPOBAHHUA CJeLyer
[IPOEKTHPOBATL C TAKHM DPACUETOM, YTOGHI NPU HHBEJHDPOBAHHH He
BO3HHKaJsIa He0OXOAUMOCTb B NOPYyOKax;

1) Ha TEPPUTOPHSX TOPOLOB HHBEJIUPHBIE TPacCH CJefyeT Ha-
MeuaTh BAOJb YJHIL C OTHOCHTE/NLHO HeOOJBbIINM [[BHXKEHHEM TpaHC-
TIOpTa U MELIeXO/0B.

B pesysbraTe paspaGoTKH NpOeKTa ceTeldl HUBEJMPOBAHHS NOJIK-
HBl 6LITb MPEACTABJIEHB! CJAEAYIONIHe JaHHbBIE JJIS HCIOJIb30BAHHS HX
IpH COCTABJEHUH OOLIErO TEXHHYECKOTO NMPOEKTa Ha NMPOH3BOACTBO
reoie3HYeCKNX H CheMOUHBIX paboT Ha o6beKTe:

1. CBelennsi 0 paHee HCIONHEHHBIX HA TEPPHTOPUM 0OBEKTA palio-
TaX MO CO3JaHHIO BBICOTHOMH reoje3H4ecKoil OCHOBBI C YKa3aHHEM
KOJIHYeCTBA M KJacca JHHHH, KOJHYeCTBA H THIOB 3aJI0XKEHHDIX
penepos.
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2. Kpatkne 0GOCHOBaHHSI CXEMBI NOCTPOEHHS BHOBb 3aIPOEKTH-
POBAHHBIX BLICOTHBIX CeTelf ¢ yKasaHHeM MX KJ1acCOB, NMPOTSXKEHHOCTH
JIMHUI, KOJIMYeCTBA H THIIOB 3HAKOB, NOLJEXKAUINX 3aKaaaKe. CxeMbl
CBSI3H HOBBIX JIHHHI C CYLECTBYIOLIHUMH.

3. TlpoexT BHOBb pa3BHBaeMbIX BLICOTHBIX CeTelf Ha OODBeKTe,
cocraBasieTcss Ha Kaprax macmra6a 1: 100000 u kpynuee. Ha atux
Kaprax MO/KeH ObiThb 3apaHee COCTaBJIeH NPOEKT Pa3BHTHSA MJAHO-
BHIX ceTell.

IV. B 3azauy peKOrnocudpoOBKH BHOBb NpPOKJAAbIBA€MbIX JHHHI
HHBEJUPOBAHHUSI BXOAHT MEePEHOC NMpPOeKTa BLICOTHBIX ceTeli B HATYpy
¢ KODpEKTHPOBKOH ero sa cuer ocobGenHocreil MecrHoctH. Kpome
TOTO, NP PEKOTHOCUHPOBKe COOGHPAIOT CBeJeHUsl H AaHHble, KOTOPbIe
MOTYT IIOCTYXKHTb [/ YTOYHEHHSI NPOEKTa, OPraHH3alHH W TPOH3-
BOJCTBA MOC/EAYIOIHX paborT.

Pacriosioxenne 3anpoeKTHPOBAHHBIX HUBEJIHPHBIX TPacC MOXKeT
ObITh H3MEHelo, eC/IM OHO lie OTBeyaeT NepedyHc/eHHLIM Bblllle Tpe-
GoBalMIM.

PexornociupoBKy HayuMHAIOT ¢ 06C/IeJOBaHUsl COCTOSIHHS 3amnpo-
€KTHPOBAHHOIO NMPHMBIYHOTO NYHKTA M NPOJOJIKAIOT B ANPaBJICHHH
HaMeueHHOM Tpacchl, H3yyas ee, a TaKXKe MecTa 3aKJaJAKH 3aNpoek-
THPOBAHILIX DPEnepoB M penepoB NPeXHHX JHHHH, MOAIEXKAILHX
BKJIOYEIHIO B HOBYIO JIHHHIO HJH NPHBA3Ke K Hell.

Ipu po3bicKe penepoB NMPEXHHX JHHHH HCIONb3YIOT KpyNHOMac-
wrabubie KapThl, KPOKH, OMHCANHS, ONPOCH MECTHBIX XKHTeJell, BHell-
nee opopMJIeHrHe NYHKTOB.

[Touck pemepa npexpamjaioT H CUHTAIOT €ro yTpaueHHLIM, eCJH
HCII0JL30BAHBl BCe CPEACTBA IMOMCKA HJHM YCTAHOBJEHO paspylienue
3Haka (IpH CTPOMTENBHBIX, JOPOKHLIX M APYrux paborax) uiau sga-
HUS, B KOTOPOM OH Obln 3aj0XeH. IIpekpalieHHe NoOHCKa JOJKHO
6LITH CAHKIIHOHUPOBAHO HA MecTe paboT HAYaJbIHKOM 11aPTHH, KOTO-
pbIM COCTaBJsieTcst akT 06 yTpaTe penepa. B akrte uanaraiorces crnoco-
Obl M CpelcTBA NOMCKA M NMPHYMHBL YTPATH 3HAKa (He HaijeH, pas-
pylieH u T. I.). AKT yTBepxKAaeTcs PyKOBOJAHTeNeM PabOT M HHCIEK-
topom OTK.

BHOBb HaMeuaeMble MeCTa PacnoJIoXKeHHsl 3HAKOB JOJIKHBI OTBe-
yaTh CJENYIOUHM OCHOBHBIM TPeGOBAHHAM:

1. B 30He Ce30HHOrO NPOMEpP3aHHS YCJOBHA MAJs YCTOHUHBOCTH
rPYHTOBLIX PenepoB HauGosiee 61arONpHATHH HA MECTHBIX NOBBILIE-
HHUSX, 0 BO3MOMKHOCTH, C KDPYNHO3EDHHCTBIMU (MeCYaHbIMH, cymec-
YaHbBIMH) TPYHTaAMH U ¢ [VIyOHHOH 3aJjieraHusi UPYHTOBBIX BOJ He
meHee 3—4 M (ompeneasieMoii MJH NO MeCTHBIM THADOreoJOrxue-
CKHM HaHHBIM, WIM OypeHHeMm IO MyOHHB 4—5 M).

Caenyer u3berathb 3aKJagKH penepoB Ha yyacrkax, rae Hab.jio-
NalOTCst KapCTOBble INPOBaJIbHBlE BOPOHKH, ONOJI3HEBLIE SBJEHHSA,
a TakXKe Ha yyacTKax, 3aTOIVISIeMbIX BeCEHHHMH BOJaMH HJIM pacrno-
JIOXKEHHLIX B HENOCPEACTBEHHON O6/H30CTH OT 6eperoBoii KPOMKH,
KOTOpas MOXeT PasMbIBaThC M OCHINATHCS.

B pafionax noABHKHLIX NECKOB MeCTa AJs 3aKJAaJKH penepos
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cJelyeT NpHypOYHBATh K 3aKPeMJIeHHBIM PacTHTEJNbHOCTbIO MexK6ap-
XaHHBIM TIOHHXKEHHSM, a TaKXe K KpPasM TakKblpoB (TVIMHHUCTBIX IJIa-
TO), MeHee MOJBEPXKEHHBIX YBJIaXXKHEHHIO,

B ycnoBusix 3a60/04eHHBIX TEPPHTOPHI penepn! ciefyer 3akjaa-
JILIBATh HA MECTHBIX NMOBBIILEHHAX, II€ YPOBEHb TPYHTOBLIX BOJ OObIU-
HO rJ1y6iKe, a TPYHTLI MeHee yBJIaXKHEHBI.

B nensix obecrneueHnsi NJIMTENbHONH COXPAHHOCTH DENepoB MecTa
IJIsST UX 3aKJaAKH CJAeLyeT HaMeyaTb BHE TeDPPHUTOPHUML, Ile B CKODOM
BpeMeHH MOTYT IPOH3BOLHMTLCSI CTPOUTEJbHbIE, JOPOKHBIE, CENbCKO-
X03siiCTBeHHble B Apyrue paGorul. Ha 310 06CTOSATENBCTBO NOIKHO
6biTh O6paieHo oco6oe BHHMAaHHe NMPH PA3BHTHH BBICOTHBLIX ceTel
Ha NPHUTOPOJAHLIX M [PUIIOCEJIKOBBIX TEPPUTOPHSX.

[lpn Heo6XOAMMOCTH 3aKJAZKH PENepoB HA KPYMHBIX MaXOTHBIX
IIOWAAAX MecTa 3aKJAajKy cJeldyeT NPHYPOUHBATL K 060YHHAM [0-
por, K onopaM JIHHHUH 3JIeKTponepefayl, BO3AYLHbIX JHHUA CBA3H U K
3alUTHBIM JIECOTIONIOCaM. 3aK/laJKa pernepoB HEeMOCPeACTBEHHO Ha
nauHe He JONMyCKaeTcs.

ITpy HeOOGXOAUMOCTH UPOJIOXKEHHsS JHHUH HHBEJHPOBAHHSA 4yepes
TEPPUTOPHH, Tlle BeJeTcs MAoGbYa HedTH, rasa, TPYHTOBHIX BOJ
W TBepPABIX HCKOMaeMbIX (YroJbHBIX, PYAHBIX H Jp.), NOJXKeH ObITb
B MECTHBIX OpraHu3auusax, BeAYIIHX SKCIVyaTalHI0O MECTOPOXAEHHUH,
NoJTy4eH KOHTYD IJIOLATH, B Ipelenax KOTOPOIl NPOHCXOAHUT BEIpa-
60TKa HCKOMaeMbIX. DTOT KOHTYD HAHOCHTCS HAa KapTOCXeMY HUBe-
JIUPHBIX JIMHMII B LeNdX yueTa B JajbHeHlIeM BO3MOXHOCTH OCeZa-
HHSI pemepoB B Ipefenax KOHTypa 3a C4YeT OCAaJKH 3eMHOMH
NOBEPXHOCTH, OGYCNOBJNEHHON BBIPAGOTKO!H IIOJIE3HBIX HCKOIAeMBIX.
CKOpOCTb TaKOH OCAaJKH MOMKET JOCTHTaThb HECKOJIbKHX CAaHTHMETDPOB
B TOA.

2. B paijionHax MHOroserHefi Mep3JOTH YCTOHYHBOCTb pEeNepoB
MOXKeT OblTb OfecreyeHa JMIUb B TOM Cjaydae, eCJH HHXKHAA 4acTb
3H4Ka C IKOPEM pacroJoXeHa B MHOroJeTHeMep3Jofl Mopoje, UMelo-
el XOCTATOYHO HHU3KYIO TEMMNepaTtypy, a C/lefoBaTesNbHO, GOJLLIYIO
MeXaHHYECKYIO IPOYHOCTb. Takue ycaoBHs OGLIYHO HMEIOT MECTO IPH
ne6o/blIoi ray6uHe NPOTauBaHUS I'PYHTOB, XapakTepHOH A4 ceBep-
HbIX H CEBepO-BOCTOYHBIX CKJIOHOB BO3BBIIIEHHOCTEH, MJIf 3aTeHEH-
UBIX, 4 TaKXe AJs MOKPLITEIX 3HAUMTENbHBIM MOXOBBIM HJU TOpdhs-
HbIM IIOKPOBOM Y4acTKOB. B TyHApOBBIX palionax MHOroJeTrHeMep3-
Jible TIOPOABI, B BEPXHEM CJIoe JOCTATOYHO NMPOYHBIE, YACTO BCTpe-
YalOTCsl Ha TOBBILIEHHBIX dJeMeHTax pesbeda, 3aHATHIX NATHHCTOM
TYHEPO# (TIe 3UMOM CHer CyBaercsl, He NPensaTCTBYs NPOHHKHOBE-
HHIO X0J10/a B IPYHT).

Tak kKak AJs YYacCTKOB C MOIIHBIM CJOeM MXa HJIH TOpdsauHKa
XapakrepHa BBICOKasl JbJOHACHLINEHHOCTb BEePXHEro cJos MHOTo-
JIETHEMEP3JIO) MOPOAE!, TO HPH HeOOXOAMMOCTH BHIGOPA MYHKTOB
B TAKHX YCJOBHSX OCOOBHHO BaXKIIO IOJIHOE BOCCTAHOBJEHHE TOpds-
HOTO HJIM MOXOBOTO IIOKPOBA NOCJIe 3aK/IaAKH penepa.

Ilpu BoiGope MyHKTOB caeayeT usberatb y4acTKOB TaJHMKOB, 10XK-
HEIX CKJIGHOB BO3BLILIEHHOCTEH, MECTHLIX IIOHH)XeHHH (3amnafuH,
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«I10JI0C CTOKa» M T. A.), CTApbiX rapei, rie MHOTOJETHSIS MepajoTa
oOLIYHO 3asieraeT Ha 3HAUMTEJbHOH TyGHHE W HMeeT HeGOJbLIYIO
MeXaHHUYeCKyl0 NPOYHOCTb. Peneprl, npejHasHaueHHBIE AJIs 3aKJIAAKH
B MHOTOJIETHEl Mep3JIOTe ¥ 3a/I02KeHHble HAa YKa3aHHLIX BBIILE y4act-
Kax, uyallie BCEro He COXPaHSAIOT yCTOHUHBOCTS.

He caenyer pomyckartbh TakXe 3ak/ajKy PernepoB Ha MHOTOJeT-
Hux 6yrpax myuenus («OyJAryHHsxaxs), Ha ydacTkax ¢ Mopo306oii-
HBIMH TPELIUMHAMH (3ar0JHEHHBIMH JBIOM), B YCJIOBUSX HETNNTYGOKOro
(1o 3 M) 3ajeramus NMOA3EMHOTO JAbja, a TaKkKe HA Y4acTKax MoJiH-
TOHAJbHOH TYHADHI.

3. JlyqmuM BHIOM TPYHTOB B 30HAX CE30HHOTO HPOMep3aHu,
a TaKXe MHOTOJIETHeH Mep3JOThl SBJAAIOTCS CKaJbHBIE NOPOAHI,
K KOTOPHIM BCIOAY, TAe 3TO BO3MOXHO, CJAeAyeT NPHYypPOYMBATH 3a-
knagky penepos. Ilpu atoMm ckaiabHasg nopoja A0JXKHA OBITh AOCTA-
TOYHO MACCHBHOH H MOHOJIMTHOH.

HyXHo yuuThiBaTh, UTO BCTPeuaiOUIMECS HHOTAA HAa CKJOHAX
BO3BLIIIEHHOCTEH B 30HE MHOTOJIETHEH Mep3JOThl CKaJbHble KPYIHO-
rVILIOHCTBIE MOPOJALI HEPEAKO MOACTHAAIOTCH CHJbHO YBJAAKHEHHBIMH
CYTJIHHHCTO-1eGHHCTHIMYI FPYHTAMH, He 06eCreYnBaoIUMU CTabU/Ib-
HOCTb b6, Boo6uie cieayer usberarb Buibopa /s 3aKJafKH pemne-
pOB HeOOJBUINX CKAJbHBIX BHIXOAOB (OCOGEHNO B 30He MHOroJeTiel
Mep3JIOTH), eCc/M HeT YBEPeHHOCTH, YTO OHM MOHOJIMTHO CBSI3aHBI C
riy6oKo mpocTupalouiecs cKaJbHON NOPOAOiL.

B cayuasx, xorga ckajbHas MOpojAa MOKPHITA CJIOEM PHIXJIOrO
rpyHTa, YCTAHABJIUBAIOT TOJILIHHY 3TOTO CJIOS.

4, Ha ropojckux TeppHTOpHAX B 001aCTH CE30HHOTO POMep3aHHust
npu passuTuu BhICOTHBIX certedt II, I1I n IV knaccoB u Texnuueckoro
HHBEJIUPOBAHHUST CJAEAyeT, KaK IPaBHJIO, NPOEKTHPOBATb 3aKJIAIKY
CTEHHBIX PEeNepOB B CTEHBl 3MaHUH U COOPYIKEHUH, MOCTPOEHHEIX IO
3aKJalKn He MeHee ueM 3a 7—8 JeT (M JIMHHH HHBEJHPOBAHUA
II xaacca) u 3—4 roma (mas JuHuit HuBenupoBaHus III u
IV kanaccos).

He caenyer ncnosb3oBaTh Ui 3aK/NaJKH CTEHHBIX PENepoB Ha
sunusx I u 111 knaccoB 3naHusi, pacnoyioXkeHHble B HenmocpeacTsell-
1Mo G6/1M30CTH OT XKeJe3HOLOPOXKHDBIX MyTel.

CrenHble penephl peKOMeHAyeTcs 3ak/aajiblBaTbh BOJHM3M mnepe-
KPECTKOB YJIHI, WJin BOJIH3H cepeluHbl KBapraJjoB. CreHHble penepbl
JOJKHLI pacrnosaratbesi Ha BeicoTe 0,4—0,6 M OT NOBEPXHOCTH 3€M-
JIM TaK, YTOOBI BBICTYIBI CT€H He MellaJsH YCTAHOBKE DEeiKH.

Ha mecre 3aknajku CTeHHOTo penepa COCTABJSIOTCS NPH PEKO-
THOCUHPOBKE KPOKH, KPOMe TOro, COOTBETCTBYIOLIAst YAaCTb 3MaHHS
dororpadupyercs U Ha (POTOCHHMKe OTMEUAETCs KDYXKKOM MeCcTo
3aK/AKH 3HAKa, a TAKXKe YKas3bIBalOTCHl PacCTOSIHUS OT HETro 10 HO-
BEPXHOCTH 3€MJIH U [0 G/uKafimero yryia sganusa (B cum).

Ilpu pasBuTuM B ropojax IJAHOBLIX CeTefi METONOM MOJIHUIOHO-
METPUH CTElIHble penepsl MOTYT CJAYXHTb OJHOBPEMENHO HLEHTPaMH
NOJNIUTOHOMETPHYECKHX XOAOB, YTO XO/MKHO HAHTH OTpakeHHe B OJLHO-
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BPEMEHHO COCTABJSEMOM IIPOEKTe CeTell NMOJHTOHOMETPHH H HHBEJH-
poBaHHus.

I'pyHTOBEIE permepbl Ha TOPOACKHX TEPPUTOPHAX paspeliaercs
3aKJaIbBaTh JHIIb HA YYacTKax, Iie HEeT HaiJsexalluX 3JaHuil LIS
3aKJIaJKu CTEHHBIX PENepoB, a TAKXKe B CTOPOHE OT YJHIL (Ipeanoy-
THTeJIbHee BCEr0 B NMapkKax M APYTHX MecTax ¢ JPeBeCHBIMH Hacax-
neHusimyu). BeiGop MecT 3akJgalku T'DYHTOBLIX 3HAaKOB B TOpojax
JLOJIZKEH GLITh COTVIACOBAH C OPraHH3aLUsSMH, B BeleHHU KOTOPLIX Ha-
XOIATCA MOJ3eMHBIe KOMMYHHKAIHH.

5. B 30He MHOroJIeTHeli MEP3JIOTH NPH 3aKperJIeHHH JHHAH HuBe-
anposanua II u IIl kxaaccoB B ropojlax HCHOAb30BaHHE CTEHHBIX
penepoB JOIYCKAaeTCs JIHWb B CJAyyasX, KOTAA 3MaHUS NOCTPOEHb
HAa CKaJbHOM OCHOBaHWM. JIHHHM HUBEJHPOBAHHUA CeTell CTYIIEHHS
(IV xnacca u TeXHHYECKOTO HHBEJNHDPOBAHHA) MOTYT 3aKpelIATbCs
CTeHHBIMH 3HAaKaMH, 3a/I0)K€HHBIMU B 3[aHUSAX CO CBAHHBIM OCHOBA-
HHEM M NpojAyBaeMbIM moAanoabeM. IIpu ycraHOBieHHH TIi1yGHHbI
3aKJaJlKi TPYHTOBLIX PEenepoB B TOPONCKHUX YCJHOBUSX CJELYeT YuH-
ThIBATh, YTO MOILHOCTb AESATEJbHOTO CJOSl B 3THUX YC/JIOBHAX MOXKel
6bITh 3aMeTHO Goqblliell, YeM 3a npefenaMu ropoja.

6. Tax Kax MecTa pacnoJOKeHHs penepoB LOJIKHBI GbITH ONO3HA-
HBI Ha aspoclMMKax, TO MecTa 3aKJajKH HX CJelyeT NPHYPOUYHBATh
K HauGoJiee XapaKTePHBIM KOHTYpaM M OpHEHTHPAM MECTHOCTH, 4TO
OyleT TakKe CIOCOGCTBOBATH HX ObICTPOMY HAXOXKJIEHHIO B HAType.

7. Mecta pacno/ioxeHus penepoB NOJKHBI ofecneuyuBaTh ynoG-
CTBO NPHUBA3KH K HUM NIPH HHBEJHPOBAHHH.

B npouecce peKOrHOCHHPOBKH Ha OCHOBE H3yueHHsi KOHKDETHBIX
IPYHTOBLIX, MEP3JIOTHBIX H APYTHX YCJOBHH YCTAHaBJMBAIOTCS THIIBI
penepos, ryGHHA MX 3aKJIaJKH, BUL HapyXKHOro OGOPMJIEHHS H T. .

Jauubie 0 ray6uHe Ce30HHOTO NPOMEP3aHUsl TPYHTOB OepyT co
«CxemMaTHUeCKOl KapThl IMyGHH NMPOMep3aHHs U NPOTaHBAHHUA TPYH-
10 Ha Tteppuropun CCCP pas ycTaHOB/JeHHMs INIyOHHBI 3aKJAaJKu
LeHTPOB U penepoB» (puc. 5). DTH naHHble MOTYT GbLITb CKOPPEKTH-
poOBaHbl Ha OCHOBE CBEJEHHMI, IIOJYYaeMBbIX OT MECTHLIX METEOCTaH-
1ufl, BeAyUIUX HaGII0NeH s 3a IJIyOHHOl IIPOMep3aHHsl NOYBLI.

B 30He MHOroJsieTHeii Mep3JoOThl, IJs KOTOPOH yKasaHHas Bbille
cxeMaTHyeckasi KapTa COCTaBJIeHa, 3a HeJOCTATKOM JaHHBIX, ¢ 60Jb-
IIOJi CTENeHbIO NPUO/IMKEHHUS, CleyeT NpH BbIGOpe MYyHKTOB ONpee-
JISITh B MeCTax 3aKJaAKu (IynoM uin 6ypoM) rayOHHY NPOTAHBAHHUS
TpyHTa Ha MOMEHT pekorHocuupoBkH. llosmyio riy6usy nporausa-
nus H onpepensiioT no popmyJe

H=2, @.1)
rje A — ray6uHa NPOTauBaHHS Ha MOMEHT DEKOIHOCLHDOBKH;

n — 1nokasarejb NPOTaHBAHUSA.
3HaueHuss A 4 n AC/KHB ObITb Gosiblle HYJ.

TlpubnukeHHble 3Hauenuss NoOKasaTejell NPOTAUBAHHUA 7 JJS
‘CeBEPHOIT M I0XKHOM yacTell 30Hb MHOI'OJIETHEMEP3JIbLIX FPYHTOB (rpa-
HHIa MeXJy HUMH NPOXOAHT UPHMepHO no 64-i mapassenu) Moryr
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111 — ray-
nopoga-

i QUCTEPCHOCTH,

(B cM), MpUHEMAaE-
VI — ray6upa npoMep3aHus B FOPHHX paH-

.} B UHCJIUTENE — T'PYHRTOB cpejHe

PCHBIX I'PYHTOB, CrnocoCHBIX NOLBEPraThCsd MOPDO3HOMY HYYEHHIO;
nokasaTeNHn Te xe; VII — BbICOKOropHble 06JaCTH C NIPEHMYIIECTBEHHO CKaNbHBIMH HJH KaMEHHCTBIMHE niepeoxXaax feHHbIMH

6aaganieM MHOTOJeTHeMep3JablX IPYHTOB;
wmu; VIII — joxkHas rpapuna ob6s1acTH IIPHMEHEHHs cnocofa 3akJajgKH 3HakoB C NOMOUIbIO NPOTaHBAHHsI MEP3JIOro rpyHTa HapoM

— ray6uHa NPOTAHBAHHA I'DYHTOB

OHHBl 3aKJaJKH 3HaKOB; |V

YcaoBsnie 0603Ha4YeHHS

Puc. 5. CxemaTaueckas KapTa FJIyOHH NpOMep3aHHs W IpoTauBaHHs rpyntos Ha teppuropun CCCP nna ycranosienuss rayGHHH
3aKJ3JIKH [EHTPOB H pENepos.

] — 1o0xpasm IpalHiia 30HK MHOrOJETHeMeP3Jnx rpynros; 1l - 0Xyas rpagufa noOA30HN ¢ npeo

OHHa npoMep3aHusl CPYHTOB (B CM.), IDHHHMaeMasi RJsl pacuera IAy
Mas AJs pacuera rayGHHE 3aKJajKWM 3HaKOB; V — ray6GuHa npoTauBaHuss B ropubiX paftonax (B oM

B 3HameHarTese — MEJKO- H KDYHNHOJLHCHE,

OHaxX (B cM),

ObITb MOJyYeHbl € MNOMOUILIO rpaduKoB
(puc. 6), cOCTaBJGHHBIX MO 3MIIHPHYECKHM
AaHHbiM.  JlocTOBepHOCTb  OmpeleseHHs
No/JHOH rAyGHHBI NPOTAHBAHHA YKa3aHHBIM
BblLle CII0cO6OM CHHIXKAeTCs paHHel Bec-
HOH W moBblwaeTcsa B 6ojlee NMO3JAHHE CPOKH.

Mecra, HasHayeHHble MPH PEKOrHOCUH-
pPOBKe ISl 3aKJiaJKH pernepoB, OTMEUaloTCs:
Ha BHEropojcKo#i TeppUTOPHUH 3aGUTHIMH B
TPYHT KOJbAMH C KOJbLEBOH OKONKOH BOK-
pyr Hero, B ropojax, Npu HCIONb30BAHHU
CTEHHBIX 3HAKOB,— MEJOM HJH KpPacKo# Ha
(yHmaMeHTax H LOKOJAAX 3MaHHH. Bo Bcex
CIyuasix COCTaBJAIOTCS KPOKH pacrosoxe-
HHA BbIOpAHHBIX IYHKTOB, KOTOpble B ropo-
Jax uejecoobpa3Ho HONoJHATbL QoTorpa-
$uAMH MecT 3aKJaJKH CTEHHbIX 3HAKOB.

IToMnmo Kpoku genaercsi onHcaHue pac-
NOJIOXKEHHA TYHKTA C yKa3aHHeM pacCTos-
HHH# 10 O/nXKaHIMWHX JOJTOBPEMEHHBIX OpH-
eHTHpOB (3maHufi, MOCTOB, CTOJ60B BO3-
NyWHOH CBfI3H, ONOp 3JeKTponepeaayu
U Ap.).

B pesyabrarte mosieBofi peKOrHOCUHPOB-
KH JOJIXKHBI OBITh [peJCTaBJEHbI:

1. YrouHenHasd cxemMa BBICOTHON ceTH,
HaHeCeHHAs Ha CXeMy NPOJIOXKEHHOH mJaHo-
BOH CeTH ¢ yKa3aHueM COBMEILIEHHBIX MYHK-
TOB 00eHx ceTell MJHM reofe3nyecKUX cBasell
MeXKAY HHMH.

2. YTouHeHHBle CcXeMbl Y3JI0B CBf34
npoektupyeMbix JuHui II xnacca ¢ ucmos-
HEHHBIMH paHee.

3. Kpoku u onmcauuss MecT 3aKJaiku
pernepos.

4. Kparkaa oObacHUTe/NbHAs 3alHCKa,
copepkaumas:

a) cseleHHs O (UHMKO-reorpauuecknx
0COOEHHOCTSIX MECTHOCTH, MMeIoUlne 3Haye-
HUMe JJs paboT IO 3aKpelieHHIO U HHBEJIH-
poBaHuio JHHHA (rpyHTbI, pesabed, 3ace/eH-
HOCTb H 1p.);

6) o6ocHOBaHHE BHECEHHBIX B IIPOEKT
HU3MEHEHHH B MOCTPOCHHH HHBENHPHBIX Ce-
Tell;

B) XapaKTepHCTHKA HHBEJHPHBIX Tpacc;

r) o60CHOBaHHE NPHHSATHIX THIOB perie-
pos, cnoco60B U riyOHHBI HX 3aKJIaAKH;
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1) KOJHUYECTBO NOAJEHKALIUX 3aK/JAafKe TPYHTOBHIX H CTEHNBLIX
penepos, ofliast NPOTSXKEHHOCTb JIMHHA HHBEJHPOBANHS Pas3HBIX
KJIACCOB;

e) onTHMaJibHBlE CPOKH BBINOJIHEHHs MOJIEBBIX paboT M coobpa-
MKEHHs 10 HX OpPraHu3alHH.

Bce 3TH MaTtepHasibl HCIOJNB3YIOTCS MPH COCTABJEHHHM OKOHUA-
TeJbHOTO 1POEKTa BBHICOTHON CETH.

151X

n
43 -
a3 / /or

2
I

0/.? 10.Y 20¥ LET 0.0 2007 (X0 10.EX 2QVI (E 1Q.M0 20900 (.IX RO.IX 20X 1.X

Bpema wypgobanes

Puc. 6. I'padux ans onpepesenns noKasaHHs NpOTAaHBaHHA.
2.2. TUIbl HUBENHPHBIX 3HAKOB

Husenupuble 3Haku (pemepnl), KOTOPLIMH 3aKPemsioT JHHHH
HHBEJHPOBAHUS, JOJIKHBl OTBEYaTb CJAEAYIOUIMM OCHOBHBIM Tpe6o-
BAHUSM:

a) cOCTOSITh W3 MaTepuasa, 06eCNeynBaIOIEro AJHTENbHYIO CO-
XpaHHoCTh 3HaKa B IPYUTOBOI cpefe;

6) obGecneunBaTh CTaGUIBHOCTb BO BPEMEHH B npefiesiax TOUHOCTH
reoie3aHYECKUX U3MepeHHi;

B) HMETb KOHCTPYKLUHIO, MO3BOJISIOUIYIO MO BO3MOMKHOCTH MeXa-
HH3HPOBATh 3eMJsHble paGOTHl MPH 3aKJ/ajJKe 3HAKOB.

OcHOBHBIMM MaTepHasaMH, H3 KOTOPHIX H3TOTOBJSIOTCH 3HAKH,
siBAsiloTcst 6etoH, KeJe306eToH, a B TPYAHOLOCTYNHBIX pafioHax —
Merajnudeckue TpyOsl guamerpom 60 MM, NOKPHITHIE aHTHKOPPO3HIL-
HbIM MaTepuajoMm (6MTYMOM, 3MaJblo, SMOKCHAHON CMOJIOH, XJIOPBH-
HUJIOBOM JIEHTOH U 1p.).

HaunGosee onacHbiM A/151 YCTOHYHBOCTH penepoB siBAsOTCS nedop-
MalHH PPYHTA NMPH €r0 NpoMep3aHuu (nyueHue), NOSTOMY KOHCTPYK-
LM} 31aKOB JOJKHB 00€CreYnBaTh CONPOTHBJ/IEHNE NEHCTBHIO YKA3aH-
ubix Jgedopmanuit. C 9TOf LeabI0 HHXKHIOI YACTb 3HAKA pacnoJa-
raloT HHXe NpPOoMep3alollero Uiy NPOTauBAIOUIEro ¢Josi U cHaGXKaloT
sikopeM. Kpome Toro, s (dekTHBHBIM CPeACTBOM GOpbGHI ¢ BbINYUYH-
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BaHHEM penepoB fBJSETCH 3aryay6/eHHe HX BEPXHHX YacTeldl HHKe
3eMHOi1 MOBepXHOCTH (06bIuHO Ha 50 cM), MOCKOJbKY AEHCTBHE CHJI
BBIyYHBAHHS HanGoJlee 3HAUMTEJIBHO B CaMOWl BepXHel uacTu jes-
TebHOro (IPOMEepP3aloLIero H NPOTauBAIOUIEro) CJIOs.

B 10XHOH 30He CTpaHbl, OrpaHMYEHHON C ceBepa JIHHHEH YXro-
pox — XapbkoB — Akrio6unck — Kaparanga — CemMunajaTHHCK —
03. 3aiicaH, JOnycKaercs pacnojaraTh BepXHHe 4acTH penepoB Ha
yPOBHe 3€MHOIl OBEPXHOCTH HJIH BbILIE Hee.

K ceBepy M BOCTOKY OT YKa3aHHO{l JIHHHH 10 I0XKHOH IPaHUIIBL
obJsiacTy npeo6aasanys MHOTOJIETHEMED3JIbIX TOPOJ, npHGeraior K 3a-
ray6JieHHI0O BePXHHX dacTell penepoB HHXKe 3eMHOH NOBEPXHOCTH H
NPHUMEHSIOT YCHJEeHHYIO aHKePOBKY 311aKOB.

B o6smactu pacnpoCTpaHeHHs] MHOTOJIETHEH Mep3JIOThl MOMKHO
BbIZIEJINTb TPH 30HLI: CEBepHYIO, Hanbosee 6J1arONPHATHYIO AJs YCTOH-
YHBOCTH 3HAKOB, XapaKTepH3yeMylo TIJYOHHOH mpoTauBaHUS JO
1,25 M, cpenHIOl0 30HY M, HAaKOHeL, I0XKHYIO 30HY, HauMeHee GJaro-
OPHSATHYIO AJisi YCTOHYHBOCTH 3HAKOB BCJeACTBHE GOJBLION MOLLHO-
CTH JeATEeNbHOTO €101 U MaJoOH MeXaHH4YeCKOH NMPOYHOCTH MepaJblX
nopon. I'pannua Mexay cpefiHeli M I0XKHOM 30HAMH NPOXOAHT IO
aunuu: Bopkyra — Hoswiii [lopr — Xanrafika (Ha p. Enuceil) —
Cynrap (ua p. Bumoit) — Onekmunck — Angan — AsiH.

B cpenunel u ceBepHOil 30HaX MOXHO NPOU3BOAHUTD 3aK/JI2AKYy 3HA-
KOB B Y3KHe CKBaXuHbl (auamerpom 150 mm), cosgaBaembie Gype-
HHEM HJ/IM IPOTAHBAHHEM.

Ha Bceit Tepputopuu 067aCTH MHOTOJIETHEH Mep3JOTH HeJb3s
3arsny6/15Th BePXHHE YaCTH PENepoB HHXKe 3eMHOH MOBEPXHOCTH, Tak
Kak rocJjejyioliee BCKPLITHE MapoOK NMPH NPUBA3KAX MOXKET NPHBECTH
K HapylleHHIO Mep3JIOTHOrO pexuMMa I'DYHTOB, K 00pasoBaHHIO Tep-
MOKapCTOBLIX fIBJIeHHI], ONACHBIX [JI151 YCTOHYHBOCTH 3HAKOB.

Ilpn xpynHoMacwiTaGHBIX CheMKaxX OZHHM M3 HauGoJsee ynorpe-
OGHUTE/NbHBIX THIOB PENepoB Ha JHHUSIX HUBEJHPOBAHHS CJIeLyeT CYH-
TaTb CTEHHOH penep, 3ak/jaAblBaeMblii B OCHOBaHHsl AOCTATOYHO (yl-
JaMeHTa/bHbIX 30aHHH U COOPYKEHHUH.

CreHHO!l penep OTJIMBAeTCH M3 YYryHa M MMeeT BHJ M pa3Mephl,
npuBeleHHble Ha puc. 7. Ha nepenneit Topuosoit yactu penepa o-
MEIaI0TCs HavasbHble GYKBBI OpraHH3aluy, BBIIOJHSIOLER paboThl.
OrBeperyst AJst 3aKNaJKu penepa B cTeHaX ¥ dyHAaMeHTax 34aHHI
U COOPYXeHHU#l NPOGHBAIOTCH WAAMOYPOM, OTOOHHLIM MOJIOTKOM HJIH
BLICBEDJIMBAIOTCS MexaHuueckuM OypoM. Pasmepnl oTBepcTusa: no
nuamerpy — 4 cM, no ray6utne — 12 cm. Iloc/ie npoMbIBKH OTBepcTHE
3aMOJIHAETCA LEMEeHTHHIM pacTBOPOM MJIACTHYHOH KOHCHCTEHLHH
(1:2), B KOTOpHIl BAABIHBAIOT penep Tak, 4ToObl TOPUOBAS YACTb
€ro BLICTYIIaJ1a HAPYXKY Ha 5 CM.

AnajsiornyHbiM 06pasoM CTeHHOH penep 3akjaajbiBaeTcs H B
CKaJIbHYIO OPOAY.

BBoauTb B 3KCIJyaTaluio CTEHHOH penep cjelyer He paHee yeM
3 AHA cnycTa nocJe ero 3aKaaikH.
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Ec/ MyHKTH HUBEJHDPHBIX CeTell COBMEILAloTCs ¢ MyHKTaMH MOJIH-
rOHOMETPHH, Ha BepxHell 4acTu chepHYeCcKOH roJIOBKH penepa mpo-
CBEpJIMBAETCsl OTBEPCTHE AHAMeTpoM 2 MM M Tay6uHOi 4—5 MM,
KOTOpOE JOJIKHO CJYXHUTh L[EHTPOM MOJHTOHOMETPHYECKOTO NMYHKTA.

B kauecTBe BHelIHero OGOPMJIEHHS CTEHHOrO penepa CIyXKHT
oxpaHias IJIHTA, OTJIMBAeMas M3 YyryHa WM CHJIYMHHA H HMeoulas

Haanuchb penbed@HbIMU OYK-

A 5 BAMH: «leonesnueckuii
nynkr. OxpaHsercs rocy-
napctBoM». OOwMiA BuA H
4826 pasMepsl IVIHTHI PHBE/EHDI
Paspes no Ab: na puc. 8.
45 Bud cbepxy
A
S]NF? 160 mn
/ o o
Obwui bud £ &
§ TEOIE3UYECKHN
MMYHKT
OXPAHSETCA
S rOCYIAPCTBOM
Pasmeps 8 mm
o o
Tonwana 5w
Puc. 7. Crennofi penep. Puc. 8. Oxpaunas naura.

OxpaHHas MJIHTa NPUKPENJISeTCs K CTeHe 3MaHHSl M/IH COOpYXKe-
Husl (PS/IOM ¢ CTEHHBIM perepoM HJH Haj HHUM) Ha 3aUeMEeHTHPOBaH-
HLIX B CTeHy GoJTax.

Ha BHEropoACKHX TEPPHTOPHAX B 30HE CE30HHOTO NMPOMEP3aHH
na Juuuax Huseauposauus I11 u IV knaccoB 3ak/nanbiBaloT rpyHTO-
Bble penepsl THNOB 4, 5 n 6 (Hymepauus THIOB penepoB JaeTcs B
COOTBETCTBMH C NPUHATON B HHCTPYKTHBHOM HokyMeHTte «llenTtps
M penepbl rocynapcrBennol reogesuyeckoii cetn CCCP». M., «Hen-
pa», 1973).

Penep tuna 4 (puc. 9) mpumeHsieTcsi B I0XKHOH YacTH 30HBI C
Ce30HHBIM NPOMep3aHueM I'PYHTOB, OTPAHHYMBAEMOIl ¢ ceBepa JIHIIH-
efi Yxropox — XapbkoB — Akrio6unck — Kaparanga — Cemunasa-
THHCK — 03. 3afican. Pemep cocTouT H3 ’Xese300€TOHHOTO MHJOHA
ceyenueM 16 X 16 cM, uMmeloliero B BepXHeM TOplie Mapky (Tunm map-
KH MoKasaH Ha puc. 10), u 6eTonnoro skopst suaMerpom 50 cM M TOJ-
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munoit 20 e (uam pasmepom 50X50X20 cM) ¢ oTsepcrueM B ce-
penune pasmepom 20 X 20 cM A/ YCTAHOBKM B HEro NMHJIOHA.

ITpn ucnosnbsoBaHun GypoBOrO MexaHH3Ma ¢ AuaMerpoM Gypa
35 cM AMaMeTp fAIKOps YMeHbLIAeTCsi A0 TeX e pasMepoB, BbICOTA
€ro, a Taxkxe ri1y6HHa 3ak/JalKH yBeauuyuBaoTcs Ha 30 cM.

K onHol U3 nyIOCKOCTe! BepXHE! YacTH NHJIOHA NPH U3TOTOBJIESHHK
ero NpuKpemisercss Ha OO/NTaX OXpaHHAS IJHTA YKA3aHHOTO HA
puc. 8 ob6pasua. [InuHa nuyIoHAa MPUHHHMAETCST TaKOi, YTOGL BEPXHSS

Tun ¢
J0¢m [”,:',;L ¢ZE
5B Oxpannas | = S
x : neema ! -
Eé | foom | r10 Eé
‘% Mapra, sax- ESS
- ‘% \—Aﬂcn nadsibaeran s
.'y re— & demon | -
WA | Aomamype
,"% @ 10-12Mm
A s
;'g Apramypnve rory-
Foemsaa npomep- Z?‘ maxy ® 5~8mnn
savun_spywme_ | MRt Wereonuse cmody Haprampl- 1@ 2
N 7S * bapubnctran §0mm
NEZR 3 - K mpyde
gf:
A
Hen
Puc. 9. I'pynroBslil penep nuBenMpHON ce- Puc. 10. Mapku ans rpymuro-
0 I11—IV Knaccom a/s 10XKHOH 30HH ce- BbIX pCHepoB.

30HHOTO NpoMep3aHud.

yacTh ero pacrnoJaranacb Ha 50 cM BbIle 3€MHOH NOBEPXHOCTH,
a ocHoBaHHe — Ha 20 cM HH)Ke TpaHHIB HaHGOJbLIEr0 MpoMep3alus
rpyHra.

Hapsemnas uacto pemepa OKpalluBaeTcss Mac/sHON Kpackoil
SIPKHX LBETOB (OpaHKeBHIH, XKe/TblH, KPAaCHbII).

Buemnum odopmieHueM penepa, TOMHMO BBHICTynalolllel ero yac-
TH, CJIYXKHUT KOJIblieBasi KanaBa JuaMerpoM (mo ocu ee) 1,6 M u ceye-
HHeM: Mo HUXHeMy ocHoBauuio — 10 cmM, mo BepxHeMy — 60 cmM, no
peicotre — 30 cM. Yacth rpyHTa M3 KaHaBbl YKJAaJBIBAeTCS BOKPYT
BhICTyNAIOLIel yacTn penepa B Buae Kypraua (cm. puc. 9). Ha o6xu-
TBIX TEPPUTOPHSIX KAHaBy MOXHO He JeJ]aTh, eC/H 3TOMY NPensrcT-
BYIOT MeCTHbIE YCJOBHS.

B ceBepHOU 4acTu 30HbI CE30HHOrO NPpOMep3aHus (K CeBepy OT yKa-
3aHHON Bhlllle rpanuubl) Junny HuBeauposanua 11, 111 n IV kaaccos
3aKpensiioTcs TPyHTOBBIMU penepamu tuna 5 (puc. 11), y koTopbix
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aunaMerp (uam cropoHa) GeTOHHOrO SAKOPA NPHHHMAETCs pPaBHBIM
60 cMm, a suicora — 20 cum. IIpu ncnosb30BaHun 6YPOBOro MeXaHU3Ma,
umelowero 6yp auamerpom 50 cm (tuna BKI'M u ap.), paspemaercs
nanaMetp GeTONHOro sIKOPs yMeHbulaTh A0 50 CM NpH yCIOBHH, YTO
BHICOTA IKOpA YBeauuyusaercs 10 35 cu. [Ipy nenosb3osanuu 6ypoBoro
MexaHu3Ma c auamerpom 6ypa 35 cm (tuna YI'B-50M u np.) paswme-
pLl IKOPA NPHHUMAIOTCS] PABHBIMH: MO AuameTpy — 35 cM, 10 BbICO-
te — 80 cM, a raybuHa 3a-

Tans KJAaAKH AOJKHA OLITb Ha
,4 /50 cm !
’ , 1 M Gosbue rayGuHBI TpO-
Oroswabamem wsrd 4 Mep3aHHsl MOYBHI.
THax Ceuenne Kese306eTOH-

HOTO NHJIOHA TIPHHHMaeTcs
pasHbIM 16 X 16 cm; mu-
JIOH MOxKeT ObiThb 3aMeHeH

P oy OTPE3KOM ac60o1eMeHTHOMH
o v IR e o Tpy6Ll TOH XK€ HAJHHLI H
31 ; puamerpoM 14—16 cm, 3a-
R A noanennoit 6eronom. Bepx-

Hsi 4acTb pemnepa, Hecy-
Imasi MapKy, HOJKHa pac-
noJsarathes Ha 50 cM HHXKe
3eMHOH TIOBEPXHOCTH, a

Panana DI UHXHASA ero yactb (OCHO-
ﬂf/ogfﬂrjg.gm_ﬂ“ Xeg;;;:;a ! F BaHHe ﬂKOpﬂ) —Ha 50 cm
A ! . HHXKe TpaHHUbpl HaH6OJb-
S -}5 Saem Lero npoMep3aHus (npu
Sy .S JMaMeTpe HMJH  CTOpOHe
1 sikopsi, paBHbix 60 cMm);
' NpU yMeHbLIeHUH OHaMeT-
‘ & pa saxops mo 50 m 35 cm
| (R ray6HHa 3aKJaJKH XKeJe3o-
P 0eTOHHOTO MNHJIOHA YBeJH-
T7-60 cn yyBaercs COOTBETCTBEHHO

Puc. 11. Tpyntosuili penep nuseaupuofi cern Ha 15 cm 1 50 cMm.
[—IV xnaccon anst cpeaHeli SOHBI CE30HHOTO Bremnnm odopm.e-
npoMep3aHus TpyHTOB. HHEM penepa CJOYyXKHT Ke-

Ne306eTOHHbIE  Omo3HaBa-
TeJbHBIE cTOA6G ¢ OXPAaHHO# NJHTOH, ycraHas/juBaeMmbli B 1 M or
pernepa B HanpaBJ/eHHH, B KOTOPOM HauMeHee BEePCATEH 3ae3] Ha pe-
nep cAy4anHoro TpaHcnopra.

OnosHaBare/bHbI CTOJG COCTOMT H3 Kene300eTOHHOTO NHJIOHA
ceuenneM 16 X 16 c¢m u anuno#t 2,1 M u GEeTOHHOTO SIKOpSl AHaMeT-
pom 50 cm u ToamuHoi 20 cM (nam pasmepom 50 X 50 X 20 cm).
[1pu ycranoske cToa16a B CKBaXXHHY AHaMeTPoM 35 CM ceueHHe TKOps
JIOJIXHO COOTBETCTBOBATH CEUEHMIO CKBAXKHHB!, a4 BHICOTA SIKOPSt NpPHU-
fnuMaercs pasHoit B0 cM. BepxHuil KOHel NHJIOHA JOJIXKEH HMEThb
cKkochl Ha ABe rpaHu (puc. 12). K omnoit M3 miockocreli BepxHeil
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4aCcTH THJIOHA NMPH €ro M3rOTOBJEHHM NpHKPenaserca Ha Goatax
OXpaHHas MJHTa, KOTOpas AOJKHaA ObITb oOpalieHa B CTOPONY perne-
pa. Tny6uHa 3ak/jiaiky ONO3HABATEJNbHOTO C€TOJ0Aa MNO/XKHA OBbITh
Taxoii, 4ToGbl BepxHsis TpaHb AKOPs pacmoJaranach Ha 80 cm nuxe
3emHOil nosepxHocTu. Hansemnas uacTh nujiona oKpaumuBaercs mac-
JSIHOH Kpackoil spkoro 1sera. KanaBa BOKpyr pemepa He HeJsiaeTcs.
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Puc. 12. )KenesoGeTon- Puc. 13. Ipynrosuifi  Puc. 14, Onosuasarcsb-
BBl OMO3HaBaTe bHLIK Yene{)’ HHBEJHPHOH CeTH  Hulfl 8HAK AJsT CeBep-
croab. —IV  kjaccos pasg ce-  HBIX TPYJHOAOCTYMHBIX
BepHHIX TPYAHOAOCTYH-  pafioHOB 30HKI CE30HHO~
HbIX pafloHOB 30HH Ce- TO NPOMEpP3aHHS [rPYH-

SOHHOr'0 NpoMep3anua TOB,

TPYHTOB.

B ceBepHblX TPYNHOAOCTYNHBIX paiioHaX 30HBI C CE30HHBIM MNpO-
Mep3aHueM TPYHTOB paspellaeTcs Kese300eTOHHLIE MHJOHBI B perle-
pax Tuma 5 3aMeHsTb MeTa/JJIN4eCKHMH Tpy6aMHu Toll e JJIHHBI, na-
meTpom 60 MM npH TOJILHHE CTeHOK He MeHee 3 MM (tun 6, puc. 13).
B stux pafionax onosnaBaTenbHble 3HAKM TaKXKe NeNaloT u3 TpyG
aunamerpom 60 MM (puc. 14). 3Hak COCTOHT M3 oTpe3ka TpPyGbl AJH-
HOM 2,50 M, K BepxHell 4aCTH KOTOPOro C MOMOIIbIO NPHBAPEHHBIX
K TpyOe MeTaJ/iMueCKuxX IJIaCTHH NPHKpenJsercs Ha Gosrax oxpall-
Has NJIMTA, @ HUXKHAS 4aCTb JO/KHA HMeTb OETOHHLIH AKOPb pa3me-
pom 50 X 50 X 20 cM man auamerpoM 35 cM M BIcOTO# 50 cM, ecnn
HCnogb3yeTcst 6ypoBoi MexaHuam ¢ 6ypom auamerpom 35 cm, K Bepx-
Hell uwacta TpyObl npHBapuBaercss 3arjiyuika, a Tpyba noxpbiBaercs
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aUTHKOPPO3HAHBLIM MaTepHasoM, NOc/e Yero OKpalIMBaercss MacJsi-
HOIl Kpackoll spkoro usera. TpyGuarbiil 3HAK yCTAaHABJIMBAETCS B
1 M or pemepa TakK, 4ToObl OXpaHHas MJHMTa Gbijia o6palleHa B ero
cTOpOlLYy.

PN )
7

cpanem,

Gemon

] YyeyHHord
Konnax
bemon-
> Hbl€
Konbya
's

Puc. 15. Uyryunslii Konnak (xosep).

[1py HeOGXOZMMOCTH 3aKJaAKH TPYHTOBLIX penepoB lia ropoj-
CKHX TEPPHUTOPHAX B LE/IAX 3AIUUTHI 3HAKOB OT BHELIHHX BO3JEHCT-
BHil ¥ YIOGCTBA 3KCIJIyaTaUMu MX cJelyeT HCIOJb30BaTb BbiTyCKae-
Mbl€ MPOMBIILJIEHHOCTBIO YYTYHIIbIE KOJINAKH (KOBEPhl) CO ChEMIIbIMH

KpBIIIKAaMH, YCTAHABJHBaeMble
Hajl 3HAaKaMH Ha OETOHHBIX KOJIb-

THIY 1ax HIM mopymkax * (puc. 15).

B aTHX cayuasx BepXHHE YacTH

MUJIOHOB /K TPYG pemepoB JoJ-

JKHbl pacmoJsiaratbhcsi Ha 10—

- 15 cM HUXKe 3eMHO! mOBepXHO-

o 5 CTH, a BepxXHHe YacTH KoJna-

el | Al ASEIIANI KOB — 1la YpPOBHE 5TOfl INOBepx-
AN & F—s—-  HOCTH.

N Ias sakpenyieHus JHHAR K-

[Se—— BEJUPOBAHUsI B 30He MHOTOJIET-

Pasmeps: 8 om Helt Mep3JIoThl NPUMEHSAIOTCS pe-

Puc. 16. Pemepht ans sakpennenus qu- 1EPbl THIOB 7 H 8, B 30He nox-

HHUH TeXHHYECKOTO HHBEJHPOBAHHA. BH2KHbBIX NMECKOB — penep Tuna 9

W B CKaJbHBIX T'PyHTaX — perne-
pot THnoB 10 u 11. Onucauus u yepTexKn TUX 31AKOB, a TAKKe PyH-
JaMeHTaJbHbIX DEenepoB NpHBeAEHbl B HHCTDYKTHBHOM JIOKYMEHTE
«Uentpn u penepbl rocynaperBentoil reopesuueckoit cetn CCCP»
(M., «Henpa», 1973). B 3ToM Ke DTOKyMeHTe faeTcs cxema obJaacTei
NpUMeHenHs pasiHyHbIX THIOB PEneposB.

* 1leHTpol FCONE3HUECKNX MYHKTOB A/ TEPPHTOPHH rOPONOB, NOCEJKOB H I1pO-
MLILLJIEHHBIX naowanok, M., «Heapa», 1972,
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Tunn penepoB nMs 3aKpenJieHMst JHHHE TEXHHYECKOro HHUBEJH-
pOBaHHA B 30He CE30HHOI'O NMPOMEp3aHHs TIPYHTOB NPHUBEJEHbl HA
puc. 16, 17, 18,

3Haku Tvnos 1T 1 2T sakAaAbLIBAIOTCA HA IVIYGHHY COOTBETCTBEH-
HO 65 m 40 cM He3aBHCHMO OT I'M1yGHHBI NPOMEpP3aHUsl MOYBHI.

Oco6eHHOCTL HX COCTOHT B TOM, UTO CHJbHO HAKJIOHHBIE GOKOBHLIE
CTeHKH GeTOHHBLIX 6JIOKOB JIOKAJH3YIOT AeHCTBHE BLIyYHBAIOIHX YCH-
JHH HAa HUX H He HNPHUBOJSIT K OCTATOYHOMY BLIYYHBAHHIO penepos.

TUN5TY
THN 3T TUR AT

S o

A /) s MY \/\
:-/\k/ - \‘ ;' P [— \,.._:
‘ Cxana (paruya rpo-
{panuya) maudanus

TDOMEIa-t<
T T,

[TO—
l~——150-200

b 135 L

Pasmepet 8 tm Pasmeper 8 cm

Puc. 17. Penepw nast sakpennesnst sm-  Puc. 18. Penep nns  sakpenJenus

HAN TeXHHYECKOrO HUBEJMPOBAHHS, 33a-  JHUHHH TCXHHUECKOIO HUBEJUPOBA-

KaajgpiBaeMbie Gypennem (37) M B cka/lb-  HHS, 3akjajbiBaeMbiil GypenueM B
Hy10 nopony (47). 30He MHOroJernedl Mep3Jorhi.

Penep ~una It npenacraeasier co6ofi 6eTOHHBIN 6JI0K B BHle yceueH-
HOH NHp. "MIBl ¢ 3aJl€JJAHHBIM B HETO OTPE3KOM MeTaJlJIMuecKoi Tpy-
661 auamerpoM 33—40 MM m aauHOH 65 cM, HMEOLUM B BepxHeH
YaCTH MapKy.

Penep tuna 2t cocroutr u3 GeToHHOro 6J0Ka B BHAE YyCeueHNOH
nupaMuabl ¢ 3afie/laHHoOf B BEPXHIOIO €ro MJIOCKOCTb Mapkod. Pas-
Mepbl 6JI0KOB TpHBeleHbl Ha puc. 16. Penep tuna 3t (cM. puc. 17)
npeaHasHayen Ag 3aKJIafAKH B NMPOCYPEHHYIO CKBAXKHHY IHAMETPOM
13,6—15 cm. T'ny6una ckBaXXHHLI NPHHUMAETCH TaKOH, 4TOOBI OCHO-
Bande ee pacnosarajnocb Ha | M ray6xe rpaHunbl Hanbosbliero
npomepsanua. HuKHss yacTh CKBaXKMHBI HA BeicOTy | M 3anoauser-
csl XKHAKHM GETOHOM, B KOTOPLIAl BCTaBJ/SETC METajJyinyecKas Tpy6a
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nuamerpom 33—40 MM, HMelomlas B BepxHeil uwactH Mapky. Ha
GeTOH Hachimaercst CJOH necka ToamuHON He MeHee 10 cM, nocie
yero CKBaXKHHA 3amnoJIHSIETCS] TPYHTOM C MOCJAOHHLIM ero TpamGo-
BaHHEM.

Penep tuna 4t (cM. puc. 17) mpennasHaueH AfA 3aK/JaiKH B
CKaJIbHYIO TOpPONY, €CH OHa 3ajeraer Ha ray6uHe Gosee 30 cm or
3eMHOH moBepxHOCTH. Penep npexacrasiser co60il OTpe30K MeTaJJn-
yeckolt TpyOn nuametpom 33—40 MM, uMelolMii B BepxHeit yacTH
mapky. OcHoBanue TpyGbl LEMEHTHPYeTCS B BbleMKe, CAeJaHHOMN
B cKaJbHOl nopoae. Ecau s3ta nopoaa 3aneraer a ray6uny no 30 cw,

TO pemep COCTOHT M3 MapK, Le-
r' [ femannaeckas MEHTHPYEMOH B CKaJe.
S ‘ BepxHue uacTu penepos npu-
l I 100
’ % .
S

BeJileHHbIX Ha puc. 16 u 17 Tunos
JIOJDKHBI pacnoJiaratbCs Ha ypoB-
He 3eMHOH NOBEPXHOCTH; HaA HC-
nosib3yemMble OTPE3KH MeTaJlliu-
yecKHX TpyO cJefyeT HaHECTH
aHTHKOPPO3HITHOE NMOKPLITHE.

Ha Bueropoxckux Tteppuro-
pMsX HCHoJb3yeTcsl Tpy6uaThlit
Puc. 19. prd‘la'l‘blﬁ ONO3HABATENbHbIN OHOSHaBaTeJIbHHﬁ 3HaK, yc'ra_
8HAK /I penepoB TEXHUYECKOTO HHUBe- HAaBJUBAaEeMHBl B l M OT penepa.

JIHPpOBAaHuA.

On cocrout u3 6eToOHHOro 6JI0Ka-

akops pasMmepoM 202015 cm,
B KOTOPBLIH 3a/eJ1aH OTPE3OK MeTaJInuecKoil Tpy6bl JnameTpoM 33—
40 mM u anudoft 1 M. K BepxHeMy KoHUy OTpe3Ka NMpHKpemasercs
MeTasnYeckas tab/anuKa, Ha KOTOPOH MacJsiHOi Kpacko# (mo Tpa-
(dapery) AesaeTcs HaANHCh, COCTOSALIAA U3 HAYaJbHHIX OYKB OpraHu-
3allu¥ BLINOJHAIOWEA pa6oTy, H HOMepa TreOJe3HYecKOro 3HaKa.
Fay6una 3aknaaku onosHaBaTenbHoro sHaka 0,5 m (puc. 19).

B 30He MHOrosieTHENl MepP3JOTH NMPH PHIXJLIX FPYHTAX JUHHH TeX-
HHYECKOTO HHBEJHPOBaHHSA 3aKDPEeIJISIOTCH penepaMH THma 5t (cM.
puc. 18). 3nax sToro TMna npelHasHaueH 15 3aKJaAKH Gypennem
WIH [pOTauBaHHeM cKBaXuH nuametrpoMm 15 cMm. OH cocrout u3
MeTaJInueckoil Tpy6nl ceuenneM 40 MM, K HHXKHEMY KOHILY KOTOPOTo
[IpUBapeH MeTassipyeckuii ¢JaHey nuamerpoM 15 cM u TosIHHOM
5—6 MM, a K BepXHeMYy KOHIY — MapKa.

Jnuna Tpy6pl npuHHMaeTcss Takoi, 4ToObl BepXHAA 4acTb 3HaKa
(mapka) pacnonaranace Ha 20 cM BBle 3eMHOH NOBEPXHOCTH,
a OCHOBaHHe 3HAKAa — HAa 2 M HHXe IDaHHUbl NPOTAHBAHHA TPYHTa
npu ray6une nporauBaHus Gosee 1,5 M u Ha 1,5 M HuXe yKa3aHHOH
rpaHuub npHu ry6GHHe npoTauBaHus Meree 1,5 m.

[Ipn KaMeHHCTHIX M IIe6EHHCTHIX TPYHTaX, UCKAIOUYAIOIHX BO3-
MOYHOCTb 3aKJIAa[KH 3HAKOB GypeHHeM M NpPOTaHBaHHEM, a TaKXKe Ha
TEDPPHTOPHH I0KHOH 30HBI 06J1aCTH MHOTOJIETHEl MEepP3JIOTH CJelyeT
TpUMeHATs penepbl THNOB 1T nan 21 (cM. puc, 16), a npu ckalbHBIX
rpyurax — tHna 4r (cm. puc. 17).
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B kauectse BHellHero odopMJieHHs1 pemepoB THHOB lT, 2T, 4T U
51 B 30He MHOroJieTHell Mepa3JOThl HaJl 3HAKOM COOpYKaeTcsi KypraH
#13 MHHepa/IbHOr0 rPYHTa HJH MXa, NMOKPHITOro JAepHoM. Pasmepn
kyprana — 1)1 u npu Bnicore 50 cm. [lpu Hannumm Jeca BMecto
KypraHa coopyaercsi AepeBsiHHbli cpy6 pasmepom 1 X1 X0,5 M,
3anoJHeHHblll rpynToM. HemocpencTBeHHo Hanx penepoM ycTaHaBJ/IH-
Baercsl NepeBsiHHLIA CTOJ6 WIH OTPE30K MeTa/IHYecKOH TpyOhl Aua-
merpoM 40 mm u BeicoTOl | M. K BepxHeit uactu cron6a uiau Tpy6H
[PHKPeNAsieTcs MeTalinueckas Tpadapernas TabiHuKa, a K HHKHHM
4acTAM — COOTBETCTBEHHO HEpPEeBSHHBIA HJIM MeTa/lJIH4eCKHil SKOpb.

B xauecrse BpeMeHHBIX penepoB B OGXKHMTHIX paHoHax obJacref
CE30HHOTO NPOMEpP3aHHsi H MHOTOJIETHEH MEepP3JIOThbl CJedyeT HCIOJib-
30BaTh OTMEYEHHbie MAaC/ASHON KPACKONl xapaKTepHble TOUKH KeJe-
306eToHHbIX onop JIDII, MocTOB, BHIXOLOB CKaJBHBEIX NOPOJ, BaJyHOB,
{yHaaMeHTOB 3JaHHA K T. M., a Takke KOCTbUJIH MJH TBO3JH
o cepHuecKHMH LLIANKAMH, 3a0HThie B CTPOEHHS, B JepeBaHHbIE
ONOpbl JUHHA CBA3H, B KpeNKHe NHH paHee CpyO/eHHBIX [epeBbeB
1 T. . OKOJIO 3aKpenJieHHBIX KOCTHIJIIMH HJIH OTMEeYeHHbIX MacJ/sHOM
Kpackoit (B BHIe Kpecra) ToueK A/ YCTAHOBKH DEHKH Iesaercs
uannuch, HanpuMep: «['YI'K. Bpem. pen. 9» (puc. 20, e, ax, 3).

[Tpy OTCYTCTBMHM YKA3aHHBIX NMpPEeAMETOB B 30He CE30HHOro Ipo-
Mep3aHus B KauecTBe BPeMEHHLIX pernepoB MOryT ObITh HCMOJIb30Ba-
Hbl CIMEHHaJbHO 3aJI0XKeHHble 3HAKH, npuBeleHHble Ha puc. 20, a,
6,8, e, 0:

a * — xene306eTOHHbII MM GeTOHHBIA cTOJAO ceveHeM 12X
X 12 eM u aauno# 90 cM, 3akaanpiBaeMblil B KOTJIOBaH, HJIM TOH Xe
JUTHHBL OTpe30K acOoueMeHTHOH TpyOnl ceuenneM 12 cM, 3anmoJiHeH-
1oil 6eTOHOM U 3aKjaajbpiBaeMoil B MpoGypeHHYI0 CKBaxXuHy. B Bepx-
Hell 4acTH 3Haka 3aK/JaJbiBaeTcss MapKa HJM rBO3Ab CO cepuye-
CKOH TOJIOBKOH;

6 * — metajsnnueckas Tpy6a muamerpom 35—60 MM, OTpPe3okK
peJibca HJH YroJKOBOro enesza pasmepom 50 X 50 X 5 mm, 35 X
X 35 X 4 MM, anunok 100 cM ¢ 6eTOHHBIM AKOpeM B BHIE YCeYeHHOIl
nupaMuabl  (deTbipexrpanunoif) ¢ HHXHMM ocHoBaHueM 20 X 20 cw,
sepxHuM 15 X 15 cm u BbicoToit 20 cM. K BepxHe#t yactn Tpy6nl perne-
pa npHBapHBaeTCcs MeTa/lIHuecKas MJIAaCTHHKA AJIl HAAMHCH, K HHXK-
yell — B2 METAJJIMYECKHX CTepKHS;

8 — TO JXe, UTO H JJia penepa 6, HO 3ak/JaabiBaeMble B Mpoby-
pelylo CKBaXKHHY Auamerpom 15 cM;

2 — Merajaauueckas Tpy6a, WITHEIPb, 3a6HBaeMble B 3eMJIO, CO
CTOPOIKKOM;

0 — nepeBsiHHBle CBaifiKy, CTOJOL!, 3a6MBaeMble HJH 3aKanbiBae-
Mble B 3eMJIIO.

Buewnum odopMaeHneM 3HAKOB a, 6, 8 CJAYKHT KaHaBa B BHle
KBagparta co CTopoHo#t 1,5 M u ray6unoit 0,3 M, WIKMPHHOA B HUKHEI

* 3Haku a, 6 NPHMEHAIOT NJA AOJATOBPEMEHHOro 3aKpenJeHHs TOuex CheMou-
aoft cern (Mucrpyknus no ronorpaduueckoft cheMke Macwraba 1 : 5000, 1: 2000,
1:1000, 1:500, M., «<Heapa», 1973).
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yactu 0,2 M, B BepxHeil — 0,5 M. Hacts rpyura us xaHaBbl yKJajbl-
BaeTCs BOKPYr BLICTyMalouledl yacTd penepa. B pafioHe Gojor, sane-
CEeHHOH MeCTHOCTH M BEYHOH MepP3JOTHl KaHaBa 3aMeHsieTcs cpy6om
(1,0 X 1,0 XX 0,3 m). Cpy6 3anonuserca 3emiseil. B cayuae neBo3Mox-
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Puc. 20. BpeMenrble penepel Ijsi 30HL CE30HHOTO MpOMep3aHHUs}

a — xedezoGeroHnnlil crons; 6 — Merasntuueckass TpyGa ¢ GETOHHBIM SKOPeM;, 6 — Mme-
Taanqueckan Tpy6a, 3aknajpiBaeMad’ B MNPOSYDEHHYIO CKBaXXHHY;, 2 — METaJNJH4YecKul
WTLIPE CO CTOPOKKOM, J — pnepeBsiHHHE CTOAGn ¢ reosgeM co chepuueckoll masnkoil;
¢ — BAJIYH C HAHCCEHHBIM KPECTOM; o¢ — KOBaHuIl rBo3ab, 3a6UTHIE B neHb paHee cCru-
JIEHHOr0 jepeBa; 3 — KOBaHbIl I'BO3tb, 3a6uTmil B AepeBSHHYIO OMOPY JHHUH CBSI3H.

HOCTH OMHCAHHOTO OhOpMJEeHHS (HanpuMep, Ha NPHUTOPOAHBIX Tep-
PUTODPHSX) HCHONb3YIOT TPyOUaTHIi Ono3HaBaTe/IbHBIA 3HAK C Tpada-
peTHOH TaG/uukoi, ycraHnaBauBaeMblil B | M oT BpeMeHHOro peiiepa
(cm. puc. 19).

BoemnuM odopmienyeM penepoB 2,  COYKHUT KOJblieBas KaHapa
aunamerpom 0,8 M.
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B TyHApPOBBIX OTKPBHITHIX pailoHax 3akjJanbiBAalOT TpyGuaTLle Bpe-
MeHHBle penepsl mo Tuny 5T (cm. puc. 18), a B ropuo#t TyHape ¢
KaMEHHCTHIMH W IeGHUCTBIME TPYHTAMH — MO THNY 6 uiu 4t (CM.
puc. 20 u 17).

2.3. MI3rOTOBJIEHHUE W 3AKJIAIKA HUBEJIUPHBIX 3HAKOB

Jna wusrotoBienuss GETOHHBIX H KeJe300eTOHHBIX 3JEMEHTOB
penepoB cjelyeT NPHUMEHATb NODPTJAHALEMEHT, 0GeCleuHBaloLLnil
CpaBHUTEJbHO ObICTpPOE TBepAeHHE H BBICOKYIO npoutiocTh GetoHa. He
pPEKOMEHYeTCcsl HCMOJIb30BAHHE POMAHIIEMEHTa, KOTOPBI MeNJelHo
TBEpAEET H NAaeT HELOCTaTOYHO TBepAbd GetoH. [Tpu HeobGxomumocTit
6biCTpOro cxBaThiBaHHS G€TOHA HCNOJb3YIOT OLICTPOTBEPIEIOLLHIT
nopraauguemenr (BTLL), a Takke raMHO3eMUCTBHIH HJIM aUTHAPHUTO-
TJIMHO3€MHUCTHII LIeMEeHT.

[Tpu ¥3roTOBJIEHUH PENepoB, MONJIEKAUIUX 3aKIaAKe B YCIOBHAX
cyab(paTHON arpeccud, HeOOXOAMMO TPUMEHSATb NOPTIAHALSMEHT
cyabdaTocToHKHIL.

[Tecok nasi nsroroBseHuss GeTOHA PEKOMEHIAYETCSl KPYMHBIH HJan
CpedHHH, C AMaAMEeTPOM 3epeH He MeHee 1 MM; MpHUMeHeHHEe MeJKOoro
necka CHHKaeT nmpouHocTb Gerona. OnTuMasbHble pasMepsl YacTHIL
mwe6Hs uau rpasus 4—6 cm; mebens obecrneuynBaer 6OJbINYIO MPOY-
HOCTb 6eTOHa BCJEACTBHE YryIOBaTOl (POPMBI YACTHIL.

Bricokoe xauecTBo Gerona 3aBHCHT OT YHCTOTHI 3amMOJIHUTEJ el
(necka, wieGHs). KosHuecTBO TJIMHMCTBIX H 3€MJIUCTBIX NpUMecei
B IleCKe He AOJIKHO npeBbiath mo Becy 3—5%, a B ueGHe u rpa-
pun — 1—29%,

Bony mns u3rorossienuss GetoHa cjaefyeT NPHMEHATb MpPeCcHYo,
unctyo. [losib3oBaTbest GOMOTHOH, CUJIBHO MHHEPAJIM30BAHHOH HJIH
3arpsi3HeHHOi BOXO# Hesab3s. [IpumeHeHHe MOpcKoOit BOAH! cjedyeT
JONYCKATb JIUIIb B CJYUasX 3HAYHTENbHBIX 3aTPYAHEHH ¢ LOCTaBKOM
NPeCcHOH BOIBI.

Jnst U3TOTOBJEHMs Kene306eTOHHBIX M OGETOHHBIX 3/1eMeHTOB
penepa, npeiHasHaueHHLIX JJIS NepeBO3KH ¢ 6a3 K MecTaMm 3akJaji-
KH, cJelyer npuMeHsaTh uemedt mapku 400—>500, no ne Humxe 300,
a GeToHHYI0 CMech (LieMEHT, NecoK, le6eHb) — B COOTHOLIEHHH
1:2:4 (mo o6bemy). Takoe e COOTHOLIEHHE NOJIKHO COXPAHATHCA
NPH H3rOTOBJIEHHH GETOHHBIX M Ke1e306eTOHHBLIX MHJIOHOB B KOT-
JIOBaHaX.

Boabl B GeTOHHOH CMecH AOJIKHO ObITh He Go.blie, yeM 1eo0Xo-
A¥MO /IS IPURaHUs el IaCTHYHOCTH, AOCTATOUHOH N/ 3an0/HEHHs
tdopMel Ges nycror. H36biTounas Boma B GeTOHHOH CMeCH TOHH-
JKaeT NPOYHOCTb 6ETOHA M MOBLILIAET ero BOJONpPOHHIaeMocTb. Boao-
[leMeHTHOe OTHOIIeHHe (BecoBOE COOTHOIIeHHe BOAB H LieMeHTa) He
NOJKHO 66Tk GoJbiue 0,8.

Ins obecneuenuss OXHOPOLHOCTH GETOHHONR CMECH OHA TUIATeNb-
HO TepeMelIHBaeTcsi, BHauaje B CYXOM BHIe, a 3aTeM C BOMIOM.
3anosHaTh onany6ku GeTOHOM CcJefyeT He MO3[Hee, 4YeM uepe3
30 MuH mocJie ero U3roToBJEHHS.
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Bo usbexxanne noJOMOK NUJIOHOB NPH NepeBO3Kax HX apMHPYIOT.
B kauecTBe apMaTrypbl HCHOJB3YIOT TOPSYEKATAHYI0 apMaTypHYIO
cTanb («xaTaHky») AuamerpoM 10—12 MM (1715 NpOAO/BHBIX CTEPK-
tieil) u 5—6 MM (A/A MONEpeyHbIX XOMYTHKOB).

ApmaTypHble KapKachl CBAapUBAIOT HJH CKPEIJISIOT BA3aJbHOM
npoBosiokoil ceyenueM 1 Mm. Illupuna kapkacoB Q0/1KHa GBHITb TAKOH,
yTo6bl TOJIIMHA CJa0si 6eTOHA CHApYXH Kapkaca (3aLUTHBIA CJIO)
6bl1a paBHOl 2 cM.

Puc. 21. Mdorosiuefixoas onany6xa.

I — ynopubift 6pycok; 2 — KJHH; 8 — pama; 4 — OTBEPCTHE JJIS FONOBKH MapKku; 5 —
Agyelka L1 U3roTOBJICHHA ITHJOHA.

JKeneso6eToHHble NUJIOHB AN PALOBBIX IPYHTOBBIX PenepoB H3-
roTapJHBalOT B MHOrosye#koBblix (6—8) pasbopHbIX omany6kax,
CMOHTHPOBAHHBLIX Ha ORHOM IuTe (pHc. 21).

[Tpy u3roToBNeHHH NHJIOHOB HA AHO KaXJAOH SAYEHKH YKJaAbl-
BalOT H YyTPaMGOBBLIBAIOT C/I0K GeTOHa TOJIMHHOH 2 CM, HA KOTODHIi
KJalyT apMarypHelii kapkac. [lajee Bce NMpPOCTPAHCTBO omajayGKH
3an0JIHSIOT 6eTOHOM, OZIHOBPEMEHHO YCTaHABJHBAS B Hee MapKy Tak,
uToGBl cepHuecKas roJOBKa ee BOLLJIA B CNENHAJbHO NMpPOCBEpJeH-
Hoe OTBepCTHe B TOPLEBOil yacTu onany6ku. Beron B onany6ke Tina-
TeJIbHO YTPaMOOBLIBAIOT H BbIPABHUBAIOT MOBEPXHOCTb €ro 3aMOAJIH-
1O C KpasiMu onany6oK.

Jnsa usrotoiieHHs GeTOHHBIX AKOpefi ¢ OTBEPCTHEM HJIH BhIEM-
KOi1 B 6€TOH, 3aMOJNHAIHKHA onany6Ky, BCTaBJAAIOT HAa ry6uny 20 cM
OKaHTOBAHHBIA Ha 4eThipe FPAaHH [AePeBSIHHBIA BKJAJbII CeueHHeM
20 X 20 cM n BhicoToll 30 M, HMEIOIHH BBEPXY AEPEBSHHYIO PYUKY.
B nauane TBepleHust 6eTOHA BKJIAJABII BEIHUMAIOT.

[Tpu u3roroBneHnu GeTOHHBIX GJIOKOB B BHIE YCEYEHHBIX NMHpa-
MHA OnanyOKH YCTaHaBJ/HMBAIOTCA HAa IIMTAX Y3KOH 4acTbIO BHH3.
Ecan B Takofi 3HaK J0oJiXKeH ObITh 3a6€TOHHPOBAH OTPE30K TPYOHI,
IUT YCTAHABJHBAeTCs HaJ 3eMHOH NMOBEPXHOCTbIO HA BBICOTE, COOT-
BETCTBYIOILEH AJMHe BbiCTymamoomen Hajl 6eTOHHbLIM G6JIOKOM 4acTu
TpYyGHIL.

[TujioHH W AKOpPH 1O TPAHCNOPTHPOBKH CJeNyeT BLIAEPKHBATH
B TeHW NPH TEMOepaType no BO3MOXKHOCTH He Meuee + 15°C B Teue-
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nuue 10—12 nueii, NOKPHIB HX CMOYEHHLIMH POTOXaMH, MELIKOBUHOH,
onuaxkaMuy W T. . [Ipu HeGOJBIINX NMOMOMKHTENbHLIX TEMIIEPATYpax
(4—8°C) TBepnenue GeToHa 3amennsercs, a npu 0° npekpautaercs.
Juisi yckopeHusi TBeplieHHsi GeTOHA B COCTAB €ro CJedyeT BBOJHTb
106aBKH B BHAe XJOPHCTOrO Kaabuust (3% naasi HeapMHpPOBAHHOTO
u 2% nns apMUpPOBaHHOTO 6eTOHA) MM XJOPHCTOrO HaTpHUsl (COOT-
serctento 2 u 1,59% ot Beca uemeHTa).

BpinuMaTh GeTOHHBIE 3JIeMEHTHI H3 ONaJyGoK clelyeT He paHblle,
yeM uepe3 3—bH mHeit nociie ux usrorossenuss. [locne cHATus ona-
Jy60K PakOBHHBI U yriiy6/ieHHs HA GOKOBBHIX CTEHKAaxX NMHJIOHOB 3aTH-
paloT 1eMeHTHLIM pacTBopoM | : 3 (oaHa yacTb LeMeHTa U TPH YaCTH
necka).

Ecin sikopu penepoB OTJHBAIOTCSI B CKBAXKHHAX WJIM KOT/JIOBAHAX,
paspemaercs, npxu OTCYTCTBHH LeOHS U IPAaBHs, HCIOJAb30OBATb BMeEC-
TO 6eTOHA LIEMEHTHBI pacTBOp B COOTHoIUeHuH 1 : 5.

[Tpu 3ak/aasKe MapoK U OCHOBAHHH penepoB B CKAaJbHYIO NOPOAY
HCMOJIb3YIOT LeMeHTHBII pacTBop B coortHouwleHnu 1:3. Takoe xe
COOTHOILEHHe DPacTBOPAa NPHMEHSIOT [PH 3aKpelJieHHH OCHOBAHHMII
IIHJIOHOB B BbleMKe SIKODS.

3akaaaky penepoB THNMOB 4 u 5 mox 6yp NMPOHM3BOAAT CJAeLYIO-
M o6pasoM. IlpoGypuBalor mexanusmom (tuna BKI'M, YI'b-50
M Ap.) CKBAXXUHY HeOOXOAHMON rJyOMHB H HAJMBAOT HA ee AHO
uemeHTHHI pactBop (1 :5) cnoem 2—3 cMm. lanee onyckaior 6eToH-
Hbll SIKOpb Ha AHO CKBAXKHHBl H B BLIEMKY fIKOPSL JI0 NOJIOBHHbI ee
BLICOTHI HaviHBaIOT IleMeHTHHA pactBop (1 :3), B KOTOpHI ycraHas-
JIHBAIOT OCHOBAHHE MHJIOHA.

BepxHIOl0 4acTb NMHJIOHA C NOMOLIbIO PAcmoOpKH 3aKpemisior B
OTBECHOM TIOJIOXKEHHY, IIOCJEe 4Yero 3amOJHAIOT CKBaXKHHY TPYHTOM
C TOCJIONHBIM €ro TpaMboBaHHeM.

3anosHeHHe IPYHTOM AOJXKHO NMPOH3BORHUTBLCH Cpasy mocje ycra-
HOBKHM NHJOHA C TeM, 4TOOLI KOT/MIOBAH OblJ 3aCHIaH B NEPHOA [0
Hayaja CXBAaTbIBAHHSl LIEMEHTHOrO PacTBOpa B BhIEMKe SIKOPH.

B Tex cayuasx, Koraa BMeCTO eJe306eTOHHBIX MHJIOHOB HCIIOJb-
sylor acGoueMeHTHbie TPYObl fuamerpoM 14—16 cm, aas ynpoueHus
CBA3H OCHOBaHus TPYGbl ¢ IKOpEM B HHXKHIOIO 4acTb TPYObl A0 3a-
NOJIHEHHA ee GETOHOM BCTaBJSIOT B JABYX B3aHMHO NEPNEHAHKYJAp-
HbIX HANpaBJEHHAX [ABa META/VIMYECKHX CTepXKHs ToswuHon 10—
12 MM u miuHOH, npeBbimaouleir Ha 10 cm auamerp Tpy6el. Ilpu
ycTaHoBke TPyOLl B OTBEPCTHE B sIKOPe KOHIbI CTepXKHeil pa3me-
ILAIOT B YIJ1aX BHIEMKH.

[Tpy u3roToBseHHH sfikopell U3 6eTOHAa B CKBAXKUHAX MOCTYNAIOT
caenylomum o6pasoM. B BbIGypeHHYIO CKBaXKHHY 3a/IHBAalOT GeTOH
(1:2:4) no Heo6XOAUMOro ypPOBHs, TOC/E Yero B GETOH ONYCKaloT
HUIKHIOIO 4acTh penepHOH TpyOHl, 3aKpenJisis BEPXHIOI 4acTb C IOMO-
b0 PACMOpPOK B OTBECHOM noJoxeHHH. [lanee Ha mOBepXHOCTDb
GeToHa HACBHINAIOT ¢J10fl mecka ToJuHHOA He MeHee 10 cM M 3achi-
NAIOT CKBAaXXHHY MECTHLIM TIPYHTOM C HOCJOHHBIM €ro Tpamo6o-
BaHHEM.
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B 3one Muorosetiiefi Mep3sjoTHl 3aKJaiKy penepoB B Y3KHe
CKBaX<MHBI IPOH3BOAAT caelyionum o6pasoM. [IpoGypusaior (Mexa-
Huyeckum OypoM HiM TepMOOYpOM) MJIM MPOTAHBAIOT (MapooTTaHBa-
TesieM) CKBaXKHMHY JuamerpoM 15 ¢cM HeoGXxoauMO# IyGHHBL, B KOTO-
pylo sanusaior 20—25 J rpyHTa TycTOTeKyuefl KOHCHCTEHUUH H
HeMe/JJ/1IeHHO BCJIEL 32 3THM ONYCKalOT penep, BAABJHBAasl ero B TEKY-
4YHUI TPYHT Tak, YTOObl OCHOBAHHE pernepa LOCTHUIVIO AHA CKBaXKHHBI.
[Tpu stom OGuarojapsi IaxMaTHOMY pacHoJOXeHHio noJydJanues
SIKOpsl TPYHT 3amnoJilisieT Bce IPOCTPAHCTBO MEXAY HHMH H IOC/e
3aMep3aHusi CO34aeT 3HAYUTEJbHOE CONPOTHBJICHHE BBHIIYUHBAIOMIHM
yCHJIHMAM, AEACTBYIOIIHM Ha penep. Boime sKopsi NPOCTPaHCTBO
MEXIY pernepoM U CTEHKaMH CKBaX<IIHbl 3aNOJHAETCS TaJbiM yTpaM-
GOBaHHLIM FPYHTOM.

B ueasix Gopb6bl ¢ KOppo3ueil MeTaJ/IM4eCKHX TpPyO, HCIOJb-
3yeMBbIX /1 PENepoB, CIeAYeT [0 BO3MOXHOCTH NPHMEHSTh OLUHKO-
BaHHble MAM 3MajupoBaHHble TpyOb. [Ipn HeBO3MOXKHOCTH 3TOrO
4AHTHKOPPO3UIHOH 3aLUTOH MOXET CIYyKHTb OGUTYMHOE HWJIH 3TMOKCHA-
HOoe MOKPLITHE, a TaKXe XJOPBHHHJOBAA JIMNKAas H30JsLHOHHAS
JgeHTa.

OcHoBHBIM ycsi0BHEM 3G HEKTUBHOCTH GUTYMHOrO NOKPLITHS ABJA-
eTCsl TLlaTesNbHOe yHaJieHHe ¢ OBEPXHOCTH TPYObl PIKABUMHBI, XKHDPO-
BbLIX NSTEH W T. I, AOCTHraeMoe MeXaHHYECKOH H/IH XHUMHYECKOH
ouucTKON. MexaHnyeckass OYHCTKAa OCYLIECTBJISETCS C IOMOILbIO
1eCKOCTPYITHOro annapara, cTajlbHbIX HIeTOK, CKPeOKOB M T. A. XHMHU-
yecKas OYMCTKA COCTOUT B NOTpyXeHUH TPyO B pacTBOp cepHOMH
(15—20%), coasnoit (10—12%) nau docdopuoit (10—15%) xuc-
JIOTHl, ¢ MOCJedylouleil NPOMBLIBKOR BOAOH u HelTpanusanuein 5%
pPacTBOPOM KasbLMHHPOBAHHOM COIbI.

[Tepen nanecenunem Outryma Tpy6a TpYHTYeTCs pPacTBOPOM
1 yactu 6uTyMa B 3 yactax GeHanHA. BHTYM (0 BO3MOXHOCTH Map-
ku I1I) pacTBOpAIOT KO TeKyuyero COCTOSIHHSI H HAHOCAT Ha TPYHTO-
BaHHYIO MOBepXHOCTb TPY6hl. Ilocse HaHecenus mepBoro cjost (ToJ-
ol 1—1,5 MM) ¥ ero 3aTBepaeHHss HAHOCAT BTOPOH CJIOK M Cpasy
xe TpyOy obeprbiBaloT KpadT-Gymaroii.

B rpyHTax ¢ noBbllleHHOH MHHepaJu3aLuuell TPYHTOBLIX BOJ KOJH-
YeCTBO CJ10€B JOBOJSIT 10 TPeX.

BHYTpeHHIOI0 MONOCTb penepHoil TPyObl LEeMEHTHHIM PacTBOPOM
11e 3aN0JHSIOT, OAHAKO NOKHA OblTh obecneueHa repMeTH3auus STol
110JI0CTH TIyTEM NPHUBAPKH K 060MM KOHLUAM TPYObl MaPKH H AKOPHOTO
(dJ1aHua uay 3a7esKu OJHOTO KOHIA B GETOHHBIA KOPb.

B ycsoBusix arpeccHBHLIX TPYHTOB (B ocoBHOM B paftonax Cpexn-
neii Asun) npuMeHEHHst MeTaJIHYeCKUX sKopell AomycKaTh He cJe-
nyer. DeToHHble e 3HAaKM B STHX YC/IOBHSIX HEOOGXOLHMO H3roTaB-
JHBAaTL M3 MJIOTHOro GeTona, YTo ABJAAETCS IJaBHOI MepoH GopbObI
NPpOTHB paspyluaiomero neﬁcmuﬂ arpeCCUBHBLIX 'DYHTOBBLIX BOA.

[loBblieHne MJIOTHOCTH 6€TOHA JOCTUTAETCs yMEeHblleHUEM B HeM
KOJIMYECTBA BOAbI (BOLAOLEMEHTHOE OTHOIUIEHUE He NOJIXKHO TpeBbl-
warb 0,5), yBeauueHnem B 6eTOHHOII CMCCH KOJHYECTBA LeMeHTa (10
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400—450 xr na 1 m3® Gerona) u THaTeJNbHHIM TpamMOoBaHHeM GeTOH-
HOIt Macchl (Jy4llle BCEero ¢ npuMeHeHHeM BHGPATOPOB).

B kauecTBe HOMOJNHHTENbHOH MepH MOXeT OHTb HPHMEHEHO
MOKPBITHE TNOBEPXHOCTH GETOHHBIX 3JIEMEHTOB 3HaKa GHTYMOM.
B sToM cyuae o6a3aTeqIbHO HaAHECEHHE HA 3HAK JBYX CJOEB TPYHTOB-
KH, KOTOpasi o6ecneynBaeT NPOHHKHOBeHHe OHTYMa B GJIH3sexaliue
K TMOBEPXHOCTH MOPHI GeTOHA.

B ycnoBusix arpeccHBHBIX TPYHTOB OCOGEHHO XKeJaTeJbHO BMECTO
JKeJle306eTOHHBIX TMHJIOHOB HCIIOJNb30BATb AacOGoLeMeHTHble TPYObl,
3anoJ/JiHeHHble 6ETOHOM,

[Tpu mcnonb3oBanuM JAHNKOM XJOPBHHHJIOBOH MNUIEHKH MOCTERHSS
oGMaTHBaeTCsI [0 CNMpaJu BOKPYT MeTaNJIHYeCKOH TPyGHI CBepXy
BHU3 (OT MapKH [0 SIKOpPS); B 3TOM Cly4ae TakxKe XKeJaTeJbHO Tpef-
BapuTeTbHOE HAHECEHHe Ha OYMILEHHYIO NMOBEPXHOCTb TPYOH OXHOTO
CJ1051 TPYHTOBKH.

B KauecTBe aHTHKOPPO3HAHOIO H OLHOBPEMEHHO NPOTHBOMYYH-
HHCTOrQ CpeACTBA MOXeT OBITh HCIOJb30BAaHO SMOKCHAHOE TMOKpHI-
THe, KOTOPOe YMeHblllaeT AeHCTBHe BHIMYYHBAIOIMX YCHJIHH Ha 3HAK
B 3—4 pasa, TexHOJOrHsT 3TOrO TOKPLITHS OMHCaHa B JOKYMEHTC
«Llentpel u penepsl rocynapcTBeHHOH reopesnueckoit cetn CCCP»
(M., «<Henpa», 1973).

IMpu 3ak/sanKke penepon HOJ/KHBEI CTPOTO BHINOJAUATHCA TpeGoBa-
uus [TpaBui no TexHuke 6€30MacHOCTH Ha TOMOTPagO-reofe3HUECKHX.
paboTax.



Fnasa 3

MHCTPYMEHTDI AJist HUBEJIHPOBAHUSA

B 3aBHCHMOCTH OT KJacca HHBEJHPOBAHHS K WHCTPYMEHTAM U
pefikaM NpeAbABAAIOT PasjHYHble TPeGOBaHHS, KOTOPHE YCTaHOBJe-
unt Mucrpykuueit no suseauposanuio I, II, III u IV knaccos usna-
uus 1974 r. (B manbHeiilleM usJOxKeHHH uMeHyeMas HHcTpykuueit)

(ta6J. 3).
Ta6bnuna 3
Kaace HHBENHPOBaHHA 111 v Texuunueckoe
Hopmanbhas RJIMHA BH3HPHOrO Jyua, M . . . 75 100 120
Cpesnsis KpajpaTHuecKasi NOrPemHOCTb Ofnpe-

JeJIeHUs TpEBLILIEHHs] Ha CTAaRUHH, MM . . +1,5 +3,0 46,0
Cpeaussa KBafipaTHuecKas MOrpelHocTs Ha 1 Km

XOMa, MM . . . . . . . e e e e +4,0 +8,0 +20,0
YBeanuenve 3pm~e.nbﬂoi‘i 'rpyém He MeHee,

Kpar . . . . . . 30 2 20
LeHa penenus uu.nmmpw{ecxoro KOHT8KTHO-

ro ypoBHS Ha 2 MM He GoJee, CeK , . . . 30 30 45
[Ipenen paGoTel KOMOEHCATOPA, MHH. ¢ o o . +10 15 +15
Pefikn . . . . ..o v .. oo v e e .| Uenbune, gepepsin- | Critagusie

Hble IaleyHble | MalevHbe
llena Banmenbluero neieHMs KN pefiku,

. 10* 10 20
Hnuna pefik, MM . . . . . . . ..., 3000 3000 4000
HonycTimoe OTKIOHEHHe OT HOMUHANA JI060-

+0,50 +1,00 +1,00

ro METpOBOrQ WHTEpBaJa, MM , . . . . .

* Ilpu HHBeNHPOBAHHM B rODHBIX pPaMOHAX CJAEAYET NPUMEHSTh WHBADHHE DefKiL

3.1. HUBEJIUPbI H3 H HB-1

IMpu uusemuposauuu III u IV kaaccos, a Takke npu TexHuye-
CKOM HHBEJHDOBAHHH B OCHOBHOM NPHMEHAIOTC Huseaupm H3

u HB-1.

Ha puc. 22 uso6paxen uusenup H3, ua puc. 23 — HB-1.
Husennp H3 or nuseanpa HB-1 ornnuaerca tem, uto Ha Hem
ycTaHoBJieH Gosiee TOYHbIA UMIMHIPHYECKUil YpOBEHb, YJYuLleHbI

3pHTeabHas Tpyba u BHELIHHUI BHIL.
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Puc, 25. Ontuueckas cxema Hueenvpa H3,



Hugsesninp H3 cocrout u3 3putenbHoil TpyObl, LHJIHHAPHYECKOTO
yposusi, n3o0pa)keHue KOTOPOro IepejaHo B [oJe 3peHHs TpyObl
(puc. 24), s1eBalHOHHOTO BHHTA, KOTOPLIM OCYLIECTBJSETCS TOYHOE
COBMellleHHe KOHLOB Ny3bIpbKa YPOBHS, 32)XMMHOTO ¥ HaBOASILIErO
BHHTOB, KPYrJ0ro YCTalOBOYHOTO YPOBHS, Tperepa ¢ TpeMs NOAbeM-
HbBIMH BHHTAMH M OaKCbl, B KOTOPOH HAXOAUTCS BEPTHKAJbHAS OCb
HuBesupa, OnTHueckas cxema HHBeJHpa noxasaua Ha puc. 25, Huse-
JIHD I0CTHPYETCsl Ha 3aBOJE TaK, YTO B OKYJsipe 3pPUTEJNbHOH TPYObl
OJHOBpPEMCHHO Pe3KO BUJAHLI CeTKa HuTell, H300pax<eHue NpeJMeTOB
M u300paxeHue KOHLOB Ny3blpbKa YPOBHS.

Puc. 26. Huseaup HT.

Ecan  Her pe3KOro ONHOBPEMEHHOro H300paKeHHS KOHIOB
ny3pipbKa ypoBHs M H306pakeHus npeaMeTa, Ha KOTOPbli BU3HPYIOT,
10 nepemertaloT o6bekTHB I (CM. puc. 25) BAOJb ONTHYECKOH OCH.

OcuoBHbie ONTHYECKHE U KOHCTPYKTHBIIbIE AaHHble HUBeaupos H3
u HB-1 npuseneHs! B Ta6J. 4.

Hupennp H3 paGoraer B auanasone temneparyp or —40° no
+50°C. Ipu usmenennu Temneparypsl na 1° C yros i HuBeJIHpa H3Me-
usierca He Gosee yem Ha 0,87, ~

B xommiexr HuBesupa H3 BxoasiT: uuBesup, WITATHB, YKJIan0u-
nblil suuuK, craHoBoil Bunt, 3MI1, Texnuueckas AOKyMeHTaLus, a Tak-
)Ke JiBe luauieulible TPEXMETPOBLIE IBYXCTOPOIIHME PeHKH C CalTH-
METPOBBIMH [eJ€HHsIMH W OJHA TNOABecHas pefika pauuoi 1,2 m.

Ilpn uuBenupoBanuu IIl x;macca MOTyT TakKe NPHMEHATbCA
nupenupsl ¢ yposem tuna HI. Oranaue uusenupa HI or nuseaunpa
H3 cocrout B TOM, uTO M300pakeHHe KOHLOB Nysblpbka YpOBHA pac-
CMaTPUBAETCst PSIOM C OKYJSIpOM 3DHTE/bHOiN TPYObl yepe3 cneuu-
aapnyio ayny. Huseaup HI' noxasan na puc. 26.

3.2, HUBEJIMPbI H2 U HA-1

Ha puc. 27 u 28 noxasanbn nuBeanp H2 u omruueckas cxema
3pUTeNbHO TPYObl, a Ha puc. 29 — Huseaup HA-1. OTu nHusennpnl
npuMeHnsiiotcs npu Huseanposanuu IIl ksacca B ropHbix paiioHax.
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Ta6nnna 4

H3 | HB-1| H2 | HA-1 | Ni007| Ni B3—6 | HC4 | Ni025| HT | TH-6 | Nio050
YBenuuenne aputesbHoll TpyCul, Kpat . . . 31 31 40 41,8 | 31,5 {28 wam 32| 30,5 | 20 23 20 |16uan 18
[Mone 3penust TpyGbl MO BEPTHRAMK . . . . . 1°20" | 1°20* | 55° | 1°C0" | 1,3° 1°20 | 1°207 | 140" | 1°30" | 1,5° | 2°24
Uena penenus nuIMHADPHYECKOTO YPOBHsS Ha

2 MM, CeK . . . . p ..... p coe .o 1B 7230 10 10 - —_ — — 45 — —
Ilnanason paGorel KomIeHcaTopa, MUH — - — — | =12 +15 15| 10| — — 60
Hanmenbiuee paccrosupe BusHpoBasusi, M . .| 2 3 20 | 30 | 22 3,0 2,5 15 1.5 | 08 0.9

- ‘ C na-
canKoi
lleHa [efeHHS YCTaHOBOYHOIO ypPOBHS Ha 1,0

2 MM, MHH . .y. o« e v e e .):P. e ...l B |7—15] 5 5 8 8 10 8 10 20 25
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Puc. 27. Husenup H2.

Punc. 28. Ontudyeckas cxema HuBenunpa H2.

1 — HacapgouHas NWH3a; 2 — ONTUYECKMUI KAWH; 3 — naockomapanfefbHas MNAacTUHKA;
4—5 — NMH3bl 06beKTMBA; 6 — (poKycupyl LW as NuH3a; 7 — nepejatu,as npusama onTuyec-
KOro MUKpoMeTpa; 8 — ceTka Huteir; 9 — okynap; 10—13 u 16 — onTuyeckas cucrtema
ANA nepefjauyn M306paxeHWs KOHLOB My3bipbKa YypPOBHSA B Mone 3peHus okynspa; 14 —
WwKana ontuyeckoro Mmukpometpa; 15— 3epkano noacsetku; 17 — 3awmTHOE CTEKNO UK-
NMNHAPWYECKOr0 YpPOBHSA; 18 — amnyna LWAWHAPUYECKOrO0 YPOBHSA.

Puc, 29, Husenup HA-L



XapaxkrepucTuku hHuseaupa HA-1 He3HauwurtenbHO OT/MuUalOTCA OT
xapaxTtepuctuk H2. Oranuune nuenupa H2 or HA-1 coctouT TosbKO
B Goslee cOBepILICHHOH KOHCTPYKUHH HHCTPYMeHTa. Y uusesupa H2

anoXpoMaTHuYecKast 3pHTeNbHAS T
napaJijieibHas NJIacTHHKa C OT-
CUeTHBIM MeXaHH3MOM H LHJIHHI-
pHYeCKHH ypOBeHb, AJs TNpemo-
XpaHeHHus OT OJHOCTOPOHHEro Ha-
rpeBa NnoMelleHbl B JONOJHUTE/b-
HbIIl MeTasnyeckuil koxyx. Ko-
XYX 3HAYHTEJbHO YMeHbILIaeT
TENJIOBbIE BO3JEHCTBHSA Ha IOCTH-
poBky uusenupa. Ilepexn spu-
TebHON TpyGoii mnoMelleH 3a-
IIMTHBIA KJIHH, KOTODHIH IO3BO-
JISIeT IOCTHPOBATb YroJ i HHBe-
aupa. Ontuueckuil MHKpOMeETP
COCTOHT H3 MJIOCKONAapaJie/NLHOH
NJIACTHHKH, MaXOBHYKA, TSATH H
OTCHUeTHOH  IIKaJbl, KOTOpas
XKecTko cBsi3aHa c tAroil. Haso-
OpaykeHHe OTCHETHOH  IIKaJIBI

py6a c yBesanueHnneM 41,8 %, njaocko-

Puc. 30. ITosie spenna wuupenupa H2.

OnTHYECKOro MHKpoMeTpa B HuBenupe H2 mepenano B noje spenus

Tpy6hl, 4TO ynpoiaetr pa6oty c

uHctpymentoM (puc. 30). Ilnocko-.

napaJgaJgenapHas mJIaCTHHKA H OTCUeTHBLIH MHKPOMETDP XKECTKO CBfA3aHbl

co 3purtenbHoil Tpy6oit. Takas
TeJbHO YMEHbIUAeT ero MepTBbIH

a

N _,0_‘7_______.2
e T f

4

Puc. 31. Ilpuunun paGoTel HHBeJH-
pa C KOMIIEHCAaTopOM.

KOHCTPYKUHSI MHMKpPOMeTpa 3HauH-
xon. Huseaup H2 mosBonsier BhI-
NOJIHSITh BU3HPOBaHME Ha PacCTosi-
Husix or 1,0 mo 2,0 M, pasa aToro Ha
3DHTEJbHYIO TPYGY KpensaT cheuu-
ajabHyio ynuH3y. OCHOBHblE HaHHbE
HHBEJIUPOB INpHBe#eHH B Taba. 4.

3.3. HUBEJIUP
C KOMNEHCATOPOM Ni 007

Tpunuun paGoTel HUBEJHPOB C
KOMIIEHCATOPaMH MOXHO MOHSITh H3
caenyomero npuMepa. O6paTumes
K puc. 31, Ha KOoTOpoM 0603HaYeHBbI:

[ — dokycHoe paccrosiiue 06b-
€KTHBA 3pHTeJbHOH TpyOH HHBe-
JIUpa,

o — YroJ HaKJOHa HHBEJHpa,

§ ~— paccTosiHHe OT KOMIIeHca-
TOpa 10 CETKH HHTeH,

B — yros OTK/IOHEHH: Jlyda KOMIEHCATOPOM.
[TpennonoxuM, yTo Touka N pefixyu, Haxomsuieifics Ha HEKOTO-
POM PacCTOSIHHH OT HHCTPYMEHTAa, ONTHYeCKHA LeHTp o6beKTHBa O
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N LUEHTP CeTKM HuTeil C nexkat Ha OAHOW FOPU3OHTaIbHOM MPSMON,
T. €. BU3MPHAA MHUA WMHCTPYMEHTa ropusoHTasbHa. B 3ToM cnyuvae
N306paKeHne TOYKM N COBMELIEHO C LIEHTPOM  CeTKM Hutein C
(puc. 31, a), a oTcyeT no peike paseH N.

HaknoHum Tpyby HMBeNMpa BOKPYr OMTUYECKOrO LIEHTpa 06bek-
TMBa Ha yron a. LleHTp ceTkn HuTel C CMecTUTC OTHOCWUTE/IbHO
nepBOHa4YanbHOr0 MOMOXEHUA Ha BenuuuHy /a  (puc. 31, 6) u oOT-
CYET MO pelike U3MEHMUTCA.

Puc. 32. Hueenup NiOO7* Puc. 33. OnTuueckas cxema HW-
Benvpa N1007

1 — 3allnTHOE  CTEKNo, 2 — MeHTa-

npusma; 3— 4 — INH3bI 06beKTuBa;

5 — KOMMeHcaTop;, 6 — NpAMOYrofb-
Haa npusma.

Ecnm e KakMMm-nMb60 Cnocobom  COBMECTMM  M306paxeHue
TOYKM N C LEHTPOM CeTKM HUTel C, He MeHsAs Hak/oHa Tpybbl, 1 nony-
UMM MepBOHaYa/bHbIA OTCUET MO PEike, COOTBETCTBYHOLMIA FOPU3OH-
TaSlbHOMY MOMIOXEHWIO BU3MPHOM NWHWUW, TO B 3TOM Cllyyae BU3UP-
Hasd NNHWUA HUMBENMpa CTaHeT KakK Obl rOpM30HTaNIbHON. 3TO COBMe-
LLEHNEe WN300paXKEHUs CETKM HuTen ¢ oTcyetom N npou3BoauT
KOMMeHcaTop HMBenupa.

NMeeTcsi HEeCKOMbKO MyTei ANS COBMELLEHMS M306paXKeHUs Tou-
Kn N ¢ UeHTpoM ceTKu HuTeld C. B ofHMX HMBenupax Mpu HakoHe
CMeLLaeTcs CeTKa HWTel, B APYTrMX U3MEHSETCS XOf /y4ei.

N3 cyuwlecTBYOLWMX B HACTOSLLEe BPEMS HUBEIMPOB C KOMIMEH-
catopamm B CCCP npu HusenupoaHum Il knacca Haubonee
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wHpoko npumensitorcst HuBeaups NiB-3, NiB-4, NiB-5, NiB-6 ¢upwmbt
MOM (BHP) u Ni007 Hapoasoro npeanpustus «Kapa Lleiice»,
Vlena (I'AP).

OcHoBHbIE TPeGOBaHHS, KOTOPbIe NPENABSBJSIOTCS K HHBEJIHpaM
C KOMIIEHCAaTOPOM, NpefAHasHaueHHbIM Aasi HuBeauposanus III kiaac-
ca, CJIeNyIOlIHe: KOMIIeHcaTop JNOoJ/KeH paGoraTh B mpeaenax = 10,
BpeMsi 3aTyxaHus KoJeGaHuil H306pa)KeHUsi MOCJe MeXaHHYECKHX
BO3IEHCTBHH Ha HUBEJHP He AOJKHO ObITh 6oJblle 2 CeK, TOYHOCTb
CaMOYCTaHOBKH BH3HDHOH JIMHHH B OJHO H TO K€ NOJOXEHHEe MeHb-
we =+ 0,5”.

Husennp ¢ xommencatopom Ni0O7 npeanasnaueH AJsi HHBeJaH-
poeanus II, III u IV knaccos. IlepBble 3Kk3eMnasfpbl HHBENHPOB
umenn unaekc Koni 007, Husenup Ni0O0O7 oTsnuaercss OT WIHPOKO
H3BECTHBIX HHBEJHPOB ¢ YPOBHEM HECKOJBKO HeOGbIYHON ¢opMoil
(puc. 32). Ha puc. 33 noka3aHa omnTHYeCKasi CXeMa 3PHTEJNbHOMH
Tpy6el. BHYTPH BepTHKaJNbHOTO KOphmyca IOMellleHa 3pHuTesbHas
Tpy6a 3 u 4, KomnexcaTtop 5 ¢ AemndepoM M ONTHYECKHH MUKDO-
MeTp 2 B BHJE HAKJIOHSIOUIENHCS NEHTANPH3MBL.

BusupHulit Jyu npoXonuT yepe3 3aumiuTHOe cTeksao !/ W nmomajzaer
B INEHTAanpH3My, KOTOpas HanpasJser Jyu B o6bekTHB. OfHOBpe-
MEHHO [eHTallPH3MY HCNOJb3YIOT B KayecTBe MHKpoMmerpa. Ona
MOXKEeT MOBOPAUYHBATLCS (HAKJIOHSTHCSI) OTHOCHTENBHO OCH, TEpIHeH-
LUKYJSIPION K BH3UPHOMN JIMHHM, HA HEKOTOPBLIl yroa H cMmeuiath
BH3HPHBI JY4 10 BHICOTE HAa 5 MM.

Ecnn nusesinp ucmosbsyor npu wuseauposanun III u IV kaac-
COB, TO MHKPOMETp BblKJIo4aloT. OcHOBHbLIe NaHHbBle HuBeaupa Ni007
npuBefeHsl B Tabu. 4.

3.4. HUBEJIMPDI NiB-3, NiB-4, NiB-5u NiB-6

Husesnnpor NiB-3, NiB-4 u NiB-5, NiB-6 mano uem orTinuaiorcs
npyr ot apyra (puc. 34 u 35). Huseaupnt NiB-3 u NiB-5 cHaGxenb
CTEKNSIHHBIMH KpyraMH JAuameTpoM 82 MM, KOTOpbIe CJIyXKaT AJA
H3MepeHHs TOPH3OHTaJbHEIX yIIoB, a HHBeaupsnl NiB-4 u NiB-6 ux
He uMmeloT. Oriunune ke HuBeanpoB NiB-3 u NiB-4 or uusennpos
NiB-5 u NiB-6 coctouT B TOM, 4TO y NMOCJENHHX HHUBEJHPOB B MOJE
3penusi TpyObl nepefaHo H306pa)KeHHe KpPYIrJOro YCTaHOBOYHOTO
ypOBHSI. DTO NO3BOJIsSIET BO BPeMsl B3ATHS OTCYETOB IO peiike KOH-
TPOJIHPOBATb, B KAKOM [MOJIOXKEHHH HAaXOAMTCA KoMmmneHcatop. M3zo-
6paxenne noss spenuss HusenupoB NiB-5 u NiB-6 nokasano Ha
puc. 36. ITy3bipek Kpyryoro ypoBHSi IPH B3ITHH OTCUETOB HOJIKEH
HAaXOMHTbCS BHYTPH Kpyra.

3purenbHass Tpy6a HUBeNHpa aHa/IaTHUECKas, € BHYTpeHHeil
(doKycHPOBKO#, faeT npsimMoe uzobpaxenue. OnTHueckast cxema TpYy-
Onl npuBefieHa Ha puc. 37. Bce onThHuecKHe neTanu NOKPLITH NPOTH-
BOOTpaxartejbHbiM cjoeM «T». OGBEKTHB 3pHTENbHON TPYGBI CO-
CTOHT M3 Tpex JuH3 5, 6 u 7. KoMneHcatop, pacnojioXKeHHbIH MexX-
Ay suteil [ ¥ QoKycHpyiolLleil JHH30H 5, COCTOHT H3 CHCTEMbI NMPH3M
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Puc, 34, Husenmp NiB-3*

Puc, 35. Husenmp NiB-5, Puc, 36, Mone 3peHns HuBenupa NiB-5*



INoppo BTOpPOro poma 2, 3, 4. Ilpuama 3 HeNOABMXXHO CKpeIVeHa
¢ TeaoM Tpy6H, a npusmbl 2 W 4 YCTaHOBJEHb Ha ONHOH oGLIeH
onpase, NOABELIEHHON Ha YeTbipeX NONAPHO NepeKpellBaIOWHXCSE
cTaJbHBIX HUTAX auamerpom 0,05 mM. Jauna Hutelt oxkono 3 cm.
Ins npenoxpaHeHus HuTeidl oT 0O6pbiBa BO BpeMsi NEPEHOCKH HHBe-
Jaupa kKojie6aHHsi KOMIIEHCATOpa OrpaHHueHbl ClelHasbHO «3amop-
HbIM LITHPTOM» B BHIE OCH, YCIOKOeHHe KoJieOaHHil KOMIeHcaTopa
NPOM3BOAUTCS [ABOMHBLIM BO3NYIHLIM JeMndepom. Komnencatop i
OKYJISIp 3aKpPBITHl KOXKYXOM,
COCTOSILIMM M3 ABYX CbEMHBIX
yacrefi. OmpaBa ceTKH HHUTeH
cHa6KeHa OJHHM IOCTHPOBOY-
HBIM BHHTOM JUl HCHOpasJie-
HMA yrJa i

Kaxk Bugno na puc. 34, 35,
nuBeaupsl NiB  He umelor
O6LIYHOH BEPTHKAJbHOM OCH,
3a)KHMHOTO M  HaBOJSLLETO
BuHTOB. OHM 3aMeHeHHl cre-
LMaNbHONH OCbl0 H OecKOHeu-
HbIM MHKPOMETPEHHBIM BHH-
ToM. BepTukasbHas ock ¢ Gec-
KOHEYHbIM MHKPOMETPEeHHBIM
HaBOJSILIMM BHHTOM, HOACTAB-
Ka ¢ TPeMsl NOJbeMHBIMH BHH-
TaMH 34KpbITBl KOXYXOM, Ha
KOTODOM YCTAHOBJIEH KPYTJblit
YCTaHOBOUHBIH ypoBeHb. Oc-  Pyc. 37. Onrnueckan cxema nueaupa NiB.
HOBHbIE JaHHble HHUBEJIHDOB 1 — cetka uuteHl; 2, S u 4 — NPUSMBI KOMIEHCa~
THHA NiB NpHBeEHEI B Topa; §, 6 H 7 — JuH3bl OGBEKTUBaA.

Tab.. 4.

Hugennput NiB moryt cHaGxaTbcsi MHKpOMeTpaMH ¢ IVIOCKONa-
panjenbHOd mJjacTHHKOA. B sToM cayyae npu HHBEJHPOBAHHH MO
HHBAapHBIM  pefikaM CpefHfs KBaJpaTHuecKas [OTPEIIHOCTb PaBHa
=1 ,MM/KM. TouHoCTb H3MepeHHs] TOPH3OHTAJbHLIX YIVIOB NOPsSAKa
-2/,

3.5. HUBEJINP HC4

Ipu uuseaupoBaruu IV kiaacca, kpome nuseaupos H3, HB-I,
NiB-3, 4, 5 u 6 u Ni0O07 moryr npumeHstbcs HuBeaupnl HC-4,
Ni 025 Hapoaunoro npeanpusrtusi «Kapa Lleiice» (Vlena) u apyrue
paBHOLEHHblE HHCTPYMEHTHl. B HCKJIOUHTENbHBIX CIyd4asaX MOXHO
npumensTs uncrpymentel HT, Ho HMu crie;yer noib3oBaTbhcs Kak
r/IyXHMH HHBEJHpPaMu, T. €. IIPH IPOH3BOACTBE H3MEPEHHA He nepe-
KJaabiBaTh Tpy6y B Jarepax.

O6umit Buj Husenupa HC4 mokasan wa puc. 38, a onTuyeckas
cxema — Ha puc. 39. Mexnay cdoxycupyiomei JHH30H 2 u CceTKOM
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HUTEA 5 HaXO4UTCS KOMMEHCATop, COCTOALWMIA M3 ABYX MPSMOYrofib-
HbIX Mpu3M 3 1 4, UyBCTBUTENbHbIM 3/1EMEHTOM KOMMeHcaTtopa B-
NAETCA HWXHAA npu3Ma 4, NofABeLleHHas Ha [BYX Mnapax CKpeLyu-
BalOWMXCA CTa/lbHbIX HWUTEA. Owmnbka CamOyCTaHOBKM — BU3MPHOM
JIIHUW B OfHO M TO XKe nosioxkeHne = 0,4".

Puc. 38. Husenup HCA4.

Puc. 39. Ontuueckass cxema Husenvpa HCA.

1,2 - NWH3bl 06bEKTUBA; 3. 4 - npAMOYronbHblE TNPU3Mbl  KOMNOEHcaTopa;
5.- CeTKa HuTen, 6 - OKynsqap.

Jemvnep BO3AYLIHbIA, NOPLIHEBOro TWna racut KonebaHus u30-
OpaXXeHU MOocNe MexaHMYeCKUX BO3AEACTBUIA HA WHCTPYMEHT 3a
1,3 ceK; MMWKPOMETPEHHOe HaBefeHWe 3pUTe/IbHOM Tpybbl MO asu-
MYTY OCYLLECTBNAETCA MPU MOMOLLM HABOAALLEro BMHTA C GECKOHeu-
HOV nopjaveii. 3aXXKMMHOW BWHT y HVBENMpa OTCYTCTBYeT. BepTtu-
KafbHas OCb HVBENMpa WMeeT Takoe TPeHue, 4YTO MNpu  BpaLLeHMK
MMWKPOMETPEHHOIO HAaBOAALLEro BUHTA 3puUTesibHas Tpyba Mep/IeHHO
noBopaynBaeTcs MNo asMmyTy. Hueenup cHabXeH MO4bEMHbIMW BWH-
TaMWu C yBe/IMYEHHbIM LIaroM pe3bObl, YTO MO3BONSET Gosiee BLICTPO
NPYBOAUTL HUBENMP B paboyee MoNOXeHWe. Husennp MoxeT pabo-
TaTb B Auana3oHe Temnepatyp ot —40° go +50° C. OCHOBHble
JaHHble MHCTPYMEHTa NpuBeAeHbl B Tabn. 4.

3.6. HUBEJINP Ni025

PaHee 3T HuBenupbl HasbiBanncb Koni025 (puc. 40). OnTtuye-
CKasa CxemMa YCTPOWCTBa HMBenupa nokasaHa Ha puc. 41. 3putenb-
Has Tpy6a, KOMMeHcaTop C AeMNdepoM U GECKOHEUHbI MUKPOMET-
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penHbili BUHT, CHAaBXeHHbIA ABYMS TO/IOBKaMM, 3aK/ueHbl B 06
KOpO6KOoO6pasHbIli KOXyX. Ha 3afHell CTeHKe KOXyxa YKperseHbl
OKYNISIp U CeTKa HWUTEW C WCMpaBUTENbHLIMA BUHTaMW. Ha BepxHeli
M/IOCKOCTM KOXYXa PacrnofioKeH Kpyriblidi YpoBeHb C 3epkasioM. Hu-
BEMP WMEET LUMMHAPUYECKYID OCb U GECKOHEYHbIA MUKPOMETPEH-
MbliA BUHT. MofcTaBKa HWBEAMPA COCTOMT U3 Tperepa, TPeX MOLbem-

HbIX BMHTOB W NMACTUHYATON NPYXWHbL. B LIEHTPE NPYXWUHbI HAXo-
AUTCA BTY/Ka C pe3bGoii Ans CTaHOBOro BMHTA. 3pWTeNbHas TpyGa
[aeT NpsMoe KOHTPaCTHOEe M306paeHne. OBBLEKTUB COCTOMT U3 [BYX
KOMMOHEHTOB: HEMO/BWKHON /NH3bI 1 [ABOSKOBOTHYTON NWH3bI, O-
CpeacTBOM KOTOPO MNpou3BoAnTCs (DOKycupoBaHue. Mexay (oKy-
CUPYIOLLEIA NIMH30 U CETKOW HWUTEW pacrofioKeH KOMMeHCaTop ¢
BO3ZLUHbIM AeMndepoM. KoMreHcaTop COCTOMT M3 Tpex Mpu3M.
HmKHVe NpsMOYrofbHble NPU3Mbl YKpenieHbl Ha OfHO  o6LLeit
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ornpaBe, KOTOpas MOABELUEHA Ha YETbIPEX TOHKUX KOPOTKMX MeTas-
JINYECKUX NIEHTOUKAX. BepxHss Mpu3ma Harnyxo CoefMHeHa co 3pu-
TeNbHOWN TPy6Oo. Mpu HaKNoHax 3pMTeNbHON TPYObl NepefHas naoc-
KOCTb MEepBOI MPSMOYroMbHOM MPU3Mbl U 33HAS MIOCKOCTb BTOPOIA
NpsMOYTObHOM NPU3MbI 3aHUMAOT OTBECHOE MOOXKeHUE. COXHbIN
OKYNAp 3pWUTENbHOM Tpy6bl CHAaGXEH AWMONMTPUIAHLIM KonbLoMm. CeT-
Ka HWTel, KpOMe FOPU30HTA/IbHOTO W BEPTUKA/IbHOMO LUTPUXOB, MMe-
€T [1Ba KOPOTKMX [aNbHOMEPHbIX WTpUxa. OCHOBHbIE XapaKTepucTu-
KW HUBenupa NpuBeaeHbl B Tabn. 4.

HuBeNMpbI BbIMYCKAOTCS KakK C FOPU3OHTa/bHLIM  Kpyrom, Tak
n 6e3 Hero. LleHa feneHus ropu3oHTanbHOro kpyra 10°, TOYHOCTb

oTcumnTbiBaHus 1,
3.7. HWUBENWNP KT

B CCCP BbinyckatoTca asa tvna Husenmpos: HT u TH-6, cne-
LUManbHO npefHasHavyeHHbIX 1S  TeXHUYECKOro  HWBEMMPOBaHWS.

HT — rnyxoii HUBEAMP C LWIMHAPUYECKUM YPOBHEM U 3M1€BaLUOH-
HbIM BWHTOM. B 3TOM HuBenupe M306paxkeHne KOHTaKTHOIO YPOBHS
nepefaHo B Mosie 3peHust Tpybbl. HuBenup nmeeT HebonbluMe pasme-
pbl (140 X 95 X 105 MM) WM KOMMaKTHyt0 thopmy. OOWMiA BUA HK-
BE/Mpa MokasaH Ha puc. 42, a OMTMYecKas CxemMa —Ha puc. 43.
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K HuBenupy npupaeTcs cneuuanbHblii MeTanMyeckuid wratms. [o-
NOBKa LWTaTMBa CHabXKeHa LIApOBOA MAMTOM, KOTOpas MO03BOASET
NpUBOAUTL HMBENWP B paboyee MOMOXEHWE MO KPYraoMy YPOBHIO
6e3 MomoLM MNOABEMHBLIX BUHTOB. ¥ HT HET 3aXWMHOI0 U 3akpe-
MUTENbHOrO BMHTOB. HaBefeHMe HMBENMpa Ha peliky Npou3BOAWTCS
OT PYKM.
VIHCTPYMEHT WMeeT ro-
PU3OHTaNbHbLIA  MeTanu-
Yeckuidi Kpyr, mpy NomMoLLy
KOTOPOro MOXHO W3MepATb
yrAbl ¢ norpewwHoctbio 0,1°
OTcueTbl MO ropu3oHTaNb-
HOMY Kpyry npou3BogaTcs
npu nomoLn nHaekca. Hu-
BE/IMP MO3BONAET U3MEPATH
MPEBbLILIEHNS Ha CTaHUMm
CO CpefHeli KBagpaTuue-
CKOM NOrpeLuHOCTbI0 He 60-
fee £6 MM npu paccros-
HAW MEXLY HWBENMpoOM U
peiikamn o 150 m.
OcHoBHble XxapakTepuc-
TUKW HUBENuUpa MNpuBELEHbI
B Tabn. 4.

3.8. HUBEJINP TH-6

OTOT  HMBENMP  MMeeT
KomneHcaTop. O6wuii Bug,
KOMM/eKTa HWBeNupa nmno-
KasaH Ha puc. 44. Tllocne
npuBeAeHWUs HuBenvpa B
rOpu3oHTasIbHOE  MOJI0Xe-
H/e MO0 Kpyriaomy YpOBHIO
BU3NpHaA NNHWA YyCTaHaB-
NNBAETCA B TOPU30HTaSb-
HOe MOoJ/IoXeHne npu Nnomo- Pvic- 44- KomnnekT Husenupa TH-6.
LY KOMreHcaTopa, CoCTos-
Lero 13 06beKTMBa, OTK/OHAIOLWEro 3epkana W CeTKM HuTeidl. Kom-
neHcaTop MofABelleH Ha TFOPU30HTANIbHOW OCK, KOTOpas HaxoauTcs
B MPUOOPHBIX LIAPUKOMOAWNMHMKAX. [emnupoBaHMe KonebaHwii
KOMreHcatopa MarHutHoe. 3puTenbHas Tpyba HuBenupa AaeT nps-
Moe un306paxeHne. POKYCMpOBaHWE OCYLLECTBAAETCA MNPU MOMOLLY
Kpemasibepbl nepemMelleHneM 3epkana. OKynsp y HuBenmpa NoBopoT-
HbliA, NO3BONSIET BbIMO/HATL BU3MPOBaHME Ha 3afHIOI0 W MEepPefHIo
peiikn 6Ge3 nepemMelleHns HabnogaTens BOKPYr HWBENMPa, a TOMbKO
nyTeM HaBefeHWUs 3pUTeNbHONM TPyObl Ha COOTBETCTBYHOLLYIO peliky W
NMoBOPOTOM OKynApa Ha 180°.
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LLTaTMB HMBENMpa WMeeT CrneynanbHoe BbIABUMXHOE YCTPOMCTBO,
MO3BONAKOLLEE M3MEHATb BbICOTY MHCTPYMeHTa fo 500 MM npu Bu-
3MpOBaHMN Ha pasHble Penkn. 3TO M3MEHEHWE BbICOTbl YUMTbIBAETCH
MPU BbIYUC/IEHUW MNPEBbILIEHWIA. [15 TOro 4tobbl Y3HaTh, Ha CKO/IbKO
M3MEHUach BbICOTa HWBENMPa, HEOOXO4MMO B3ATb OTCYET a Mo
LUTaHre, HaaTb Ha pblyar BbIABVKHOINO YCTPOWCTBA, MOAHATL WM

OnycTUTb HMBENNP. YCTa-
HOBMB HMBENWP B HYXXHOE
MoJIOXKeHWe, OTNYCTUTb Pbl-
yar M npou3BecTU BTOPON
oTcyeT b mo wraHre. Pas-
HOCTb MeXAy OTCyeTamMn a
n b 6yger ykasblBaTb, Ha
CKO/MbKO M3MeHMNach BbICO-
Ta HMBeNupa.

MpeBblWEHNe BblYMCNSA-
0T No hopmyne

h=(3—n) +* (@a—b), (31

B 3aBucumoctv OT oumu-
(hpOBKM LWITaHrN Npubasns-
OT WM BbIYWTAIOT Pa3HOCTb
a—hb

Oco6eHHO Lienecoobpas-
HO MPUMEHEHME TaKuX LTa-
TUBOB Mpu paboTe Ha Nn-
HUAX 3aTSXKHbIMW  YK/IOHa-

Puc. 45. Husemmp NL 050. MU. OCHOBHbIE TeXHUYECKMe
JaHHble HT-6 npueefeHbl B
Tabn. 4.

3.9. HMBEWMP NL 050

KomneHcaTop 3TOro Hu-
Be/iMpa COCTOUT U3 Tpex
NPAMOYTOJIbHbIX npu3sm,
npusmbl 2 U 4 NOABELLEHbI

Puc. 46. Ontuyeckas cxema Husermpa Ni050. (cm™* Puc* Tperep n
11 5- NUH3bl 06beKTUBa; 2, 3 U 4- npu3Mbl KomneH- MOABCMHBIC BWHTblI 3ameH6-
caTopa; 6— CeTka HuWTeid; 7- oKynap. Hbl OByMA K/AWHOBWAHbLIMUN

AVCKaMK, PacrnofioXXeHHbIMM
OOVH Hag Aapyrum. Bpawias AUCKW, MOXHO YCTaHaBNMBaTb 3pUTENb-
HYH0 TPpyby B ropu3OHTaslbHOE MO/OXKEHME MO KPYr/IOMYy YPOBHIO 3a
HECKO/IbKO CeKyHA (puc* 45).

doKycrpoBaHMe OCYLLECTBASETCA CpeaHei MNpuU3MOA 3 KOMMEH-
catopa (puc, 46). Kpemanbepa (hOKyCUpYHOLLIEA Npu3Mbl UMeET 6ec-
KOHEYHOe BpalleHve, T. €. y Hee HeT ynopa. lpu BpalieHWn B OfHY
CTOPOHY, Npoias uyepe3 6GECKOHEYHOe pPacCTOsiHWMe, MPOM3BOAAT MOB-
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TopHOe (JOKyCHpOBaHHMe Ha 3aJaHHOe paccrosiuue. Bienna, Harayxo
3aKpelnJieHHasl Ha 3pHTeNbHOM Tpy6e, npenoxpaHsieT OOBEKTHB OT

J0xAsa 1 connna. Huseaupbl BhMycKaloTcs Kak ¢ ropH-
30HTA/IbHBIM MeTaJJIM4eCKHM KPyroM, Tak u 6e3 Hero.
OTcunTHIBaHHE NO KPYTy NpPOM3BOAST NPH TOMOILH
uHaekca u aynbl. Tounocts orcuera 0,1°. Ocuosible
XapaKTepHCTHKH HHBesaupa NpHBeAeHbl B TabJ. 4.

3.10. HUBEJIUPHBIE PENKH

IIpn numsenuposanuu III knacca mnpumeHsitotcs
JIIBYCTODOHHHE ILleJIbHble TPEeXMETPOBLIE JAepeBsiHHbie
peiiku ¢ CaHTUMeTpOBhIMH Jesenuamu PH3 (puc. 47)
W WHBapHble WTpHXOBbIe peiiku PH2. MuBaphbie peiikn
caenyerT MPHUMEHATb NPH HHUBEJNHDOBAHHH B TOPHBIX
paHoHax.

Peiixu PH3 n3rotoBnsi0Tcsi 13 XOpOLIO BHIAEPKAH-
HbIX, creunajbHO 06pabGoTaHHbIX, NPONMTAHHBIX Mac-
JIOM H TOKpalleHHBIX KpPackoH OpPYCKOB XBOHHBIX TNO-
pOA Jieca, JJHHOI0 HecKoabko Gosee 3000 mm, wupu-
ot 60—70 MM u roauipHoii 30—40 mm. [lenenus uHa
pefikax 00603HayalOT CAHTHMETPOBLIMH wwamkamu. Ha
OJIHO1 CTOPOHE pefiku LAWKy HAaHOCATCS YepHOH Kpac-
KOil, Ha Apyroil — kpacuoil. PoH peiiku 6esoro uiau
cBeTsIo-XKeJaToro usera. HuKHuA W BepXHUB KOHUBI
6pycKa MMeloT MeTajuu4yeckde onpasbl. IIpu HuBenn-
POBAHUN HMXKHMH KOHel pefiKH (mATKAa) CTaBUTCA HA
BBLINYKJAYIO ChepHYeCKYI0 NOBEPXHOCTb KOCTBLISL HJH
6awmaka. Hynab uepHoli cTOpoHbl pefiku coBmanaer ¢
nstkoi peiiku. Hyab kpacHoii cTtopoHbl na oanoii peit-
Ke KOMIIekTa cMenled na 4683, a ua BTOpOit — Ha
4783, uTo NMO3BOJSIET KOHTPOJHPOBATL IMPABHJILHOCTD
B35iTHA OTcueToB 1o pefikaM. Ilpu uuBenuposanuu I11
Kjacca MOTyT INPHMEHATbCA PefikH, y KOTOpLIX Ha
KPAacHOH CTOpPOHe HauMeHblllee NeseHue pasHo 11/10 M.
Hananucu neunMerpoBbix HHTEpBaJIOB jenalotcs apab-
ckumu pudpamu. B 3aBucHMOCTH OT THNMA HUBEJHPOB,
¢ KOTOpPbIMH OyJeT HCIONb30BAH JAHHBI KOMIJIEKT
peek, oundposka gaercst npsiMoit u o6patHoii. [Ipamas
ouH(poBKa NpHMEHsETCS TOTAA, KOrla 3pHTesbHas
Tpy6a HuBenupa Raer npsiMoe usoGpaxenue (NiB 3—6,
Ni007, Ni025 u Ni050 u pang Apyrux HHCTPYMEHTOB).
O6paTHas ouudpoBKa IPHMEHsieTCs, KaK IPaBUJIo,
npu pabore c HuBequpaMu ¢ ypoBHeM. Peiika
PH3 umeer xBe pyuku M KPYIVBIH YCTAHOBOUHBIH ypo-
BeHb ¢ Lenoii genenus 20° wa 2 mMm. Ilpu momoutn
YyPOBHsA pefika yCTaHaBJIMBAeTCsl B OTBECHOE IOJIOXKe-
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HP3

NpOHU3BOACTBA OTCUETOB.
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VY peek, npenHasHaueHHbIX AJaa HuBeaupoBanua III xmacca mno-
IPEIIHOCTH CAHTHMETPOBLIX JeJeHHA He JOJIKHE NpeBHIIATH
+0,20 MM, a MeTpoBEIX HHTepBasoB 0,50 MM. B KOMIVIEKT peex
HP2 u HP3 Bxonar noaBecHbie fAepeBsSHHble pedKH, KOTOpble HMEIOT
TaKye Xe IUTPHXH W LIAIUKH, YTO H TpexMeTpoBble pefixu. dnuna
aTux peek 1,2 M. Ocb oTBepcTHa aas mTHdTAa COBHAjaer C HyJje-
BBIM IITPHXOM OCHOBHOH IIKaJbl MJIM C HyJeM YepHOH CTOPOHHI pEHKH,

Ilpu nuBenupoBanun IV Kiacca mpuMeHsoTcs Te Ke AepeBsH-
Hele pefiky, 4To M npu HuBenupoBaHuu III xnacca, no gomyckaiorca
HECKOJIbKO OOoJbliMe OTKJIOHEHHS METPOBLIX HHTEPBAJIOB OT HOMH-
naja: go = 1,00 mm. Ilpn nmBenupoBanuu IV kmacca Moryr mpu-
MEHATbCA OJHOCTOPDOHHHE DEeHKH IJIHHOA 4 M, a B OTHEJbHBIX CIy-
yagx — CKAajgHble pefiku. B sToM ciyuae npu B3SITHH BTOPHIX OTCYe-
TOB MO peHKaM HeO6XONHMO H3MEHSTb BBICOTY HHCTPYMEHTa, 4YTO
3amelisier Temn pabGortel. Peiiku, npenHasHayeHHbIe JJIi HUBEJHPO-
panus IV kjacca, MOryT OBITb KaK ¢ YCTAHOBOYHBIMH YDOBHAAMH H
pyukamy, Tak H 6e3 HHX. IIpH TeXHHYECKOM HHBEJHPOBAHHH HCNOJb-
3YIOTCSl KaK TPEXMETpPOBble LeJbHble peliKH, TaK H CKJAaJZHble ONHO-
JIBYCTODOHHHe pefiKH IJIHHOK 3—4 M. Y peek, npefHa3HayeHHBIX AJAT
TEXHHYECKOTO HHBEJMPOBAHHSA, OTKIOHEHHS METPOBHIX HHTEPBAaJIOB
OT HOMHHAJa MOTyT focTHrath =+ 1,0 MM.

Y OnHOCTOPOHHHX peeK HONycKaeTcsl 4YepeldOBaHHE pPacKpacku
MEeTPOBBIX HHTEDBAJIOB B KPACHBIH M yepHbIH uset. Macca mepeBsiH-
HOH TpeXMeTpoBOH peliku okoJo 4 kr, uHBapHoil — 6,0 xr.

3.11, IITATUBBI

Ipu paGore HUBeNHpPaMH C YPOBHEM, KaK NPaBHJO, MPHMEHSAIOT-
csl HepasABHXKHBE WITATHBB AjauHOH 150—180 cm (puc. 48). Ilpu
pa6oTe HUBEJHPAMH C KOMIIEHCATOPOM MOTYT NPHMEHATHCH LITATH-
BBl C PasmBHXKHBIMH HOXKKamu (puc. 49). [lnuHa pasgBHKHBIX ITa-
tuBoB 150 cM, co CABHHYTBIMH HOXKaMu — okoso 100 cm. TosoBku
y BceX IITATHBOB MeTaJ/IHUeCKHe, HOXKH JlepeBsiHHble, Y LITATHBOB
nuseanpoB TH-6 Hoxku Meraqunnueckue. Ha koHuax nepeBAHHBbIX
HOXEK KPEensTcs MeTaJJH4yecKHe HaKOHEUHHKH C ynopaMu.

B rosoBke mTaTHBa Kpemurtcs craHoBoit BHHT. CTaHOBO BHHT
ofecrieunBaeT XKECTKYIO CB3b HHBEJIMPA €O WITATHBOM H MOXET CBO-
6o1HO nepeMelathcs B Npefenax LUEeHTPaJbHOrO OTBEPCTHA TOJOBKH.

IIpn pa6Gore Ha TBEpJAOM TpyHTe Jyulle NPHMEHATb IUTATHBH
nanHol 160—170 cM B 3aBHCHMOCTH OT POCTa HHBE/HPOBIIMKA, NpH
paGoTe Ha MSTKHX TPYHTax H nmo cHery — jaJuHoi 160—180 cm. Ilpu
IIMBEJINDOBAHHH 110 MEP3JIOMY TPYHTY H CHery HITaTHBBI JOJIXKHbI
GHITb MOMOJHUTEJbHO CHAGXKeHbl NepeBSHHbIMH YAJIMHHTENSAMH (PHC.
50) uau na1acTMacCOBLIMH (POrOBbLIMH) BCTABKAMH B MeTasJIHYecKHe
HaKOHEYHHKH Hoxek wrratusa (puc. 51). Lltatusel ¢ yAaHHHTEAAMH
M BCTaBKaMH npH paGoTe No Meps3joMy rpyHTy Gosiee yCTOHYHBE BO
BpeMs HabGJIOAEHHH Ha CTaHLHH,
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Puc. 48. Wlratus mepass-  Puc. 49, Ilrarus ¢ pas- Puc 51, TIlnacrMacco-
BHAKHOI. IBHXKHBIMH HOXKaMH Basl BCTABKa B METANJIH-
YeCKHH HAaKOHeYHMK

HOXeK TaTHBa
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Puc. 50. VYaaunutens Puc. 52. Merannnuecknii
K LITaTHBY. KOCTbl/b.



Macca nepasaBmKHOTO wWITaTHBa 5—8 Kr, pa3nABHKHOTO — 5—
6 xr. Bo Bpems paloTbl B noJsie HeoOXOLHUMO CHCTEMATHUECKH cJjie-
IHMTb 32 3aTSIKKOI BCeX HEMOABHMHBIX H TNOABHXXHBIX BHHTOB H
COCIMHEeHHUH.

3.12. NIEPEXOJHDbIE TOYKH

IIpn unsenuposanun II1 u 1V kjgaccoB n TeXHHYECKOM HUBeJH-
POBaHHH MOTYT NMPHMEHSITbCA MeTaJJIHuecKHe M JAepeBsiHHble Oaul-
MaKH, KOCTBIIH H AepeBsiHHble KOJbsi Pa3HOi MJHHBI H TOJLUIHHBI.
OcHoBHoe TpeGoBanue, KOTOPOE NMPENbABJASAIOT K HAM, 9TO HX YCTOH-
YMBOCTb BO BPeMs W3MepeHHil W BO BpeMsa nepexola HabJaonatens
C HHBEJHPOM CO CTAHUHMH Ha
cranuuto. HanGonee ycroiiuu-
BbLIMH SIBJSIIOTCA KOCTBUIH W4

(]

% A JiepeBsiHHbIE KOJIbS.
/4////"{/’/////{% Macca  meranauueckoro
6ammaxa 3—5 Kr, KOCThIIS —
0,5—3,0 Kr B 3aBUCUMOCTH OT
mannel 1 Gopmbl.  Koctblin
H3rOTABJUBAIOT BLITSTHBAHHU-
€M HJIM BbITAUHBAaHHEM HX W3
MeTa/IINIeCKUX cTepKHei
(puc. 52). s mpenoxpaHeHHs FONOBKH KOCTBHIJISE OT NOBPEXIAEHH
npu 3a0HBaHMH Ha Hee HAJEBAIOT CHELHAJbblH CTANbHOH KOJANAyoK
Han wai6y. Bo Bpemsa nuBeTHPOBAHHA HEOOXOAUMO CJEIHTb 3a TEM,
uytoObl TOJIOBKA KOCTBLIS Bceraa umenaa ¢opmy coepul. Koctbliu
IIMEIOT PYUYKH /15 BBITACKHBAHHSI HX M3 TPYHTA.

Meraannueckde 6alIMaKi UMEIOT TPH LIKMNA, KOTOPbIE YIIYGISIOT
B TPYHT, TOJIOBKY I YCTAHOBKH PeHKH H PYUKY IJs NEePeHOCKH.
HepeBsinuble 6auIMaky, KOTOpble NPHMEHSIOTCS NPH HHBEJIHPOBAHUH
Ha CHery, rlokaszaHbl Ha pHc. 53.

B 3aBHCHMOCTH OT Tpaccul M TPyHTa PEKOMEHAYETCSl NMPUMEHATH
niepexoHble TOUKH PA3HbIX THIOB:

npu paboTe Mo NJOTHOMY H KaMEHHCTOMY TPYHTY — MeTaJliHue-
CKHe KOCTBIJIH HLJnHOH no 20 cM u TOJIUMHOA A0 2 cM, a TakkKe
MeTaJIHuecKHe DalMaKkH;

NpH MATKHX BJAXKHBIX, 3a00/OYEHHBIX TPYHTaX — NepeBsiHIIble
KOJIbsl, B BepXHHe TOPIbI KOTOPHIX, KAK APaBUIO, GbIBAIOT 3a6GUTHI
reo3nn. uamerp koma 5—10 cm, ninua — B 3aBHCHMOCTH OT TPyH-
ta. MOXKNO Takke NPHMEHATh MeTa/lJIHuecKHe KOCTBLIH ILJauHol 50—
60 cm u Tonuunoi 3—5 cMm;

NpH MEep3JIOM TPYHTE — CcTaJbHble KOCTBIJIM AJHHON okoso 10cm
u TosutMHOM 1 cM u HepessinHble Gaiumaku. [Ipm cHere ToMUIHHOI
Gonee 40—50 cm npumensior nepessnnbie 6amMaki. Hacr B Mecrax
YCTaHOBKH LITAaTHBA H GamMakoB HOJKeH ObiTh 06s3aTenbHO pas-
pyueH. bammMakun ycranasnauBaior Ha yrpamGoBaHHubii cHer. Hoxku
WITATHBA HOJKHBI YIHPATLCS B MEP3JbIi TPYHT.

Puc. 83. [lepensuHplil Gammak.
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[Tpu pabore HA rpyHTax cpefHeil MJIOTHOCTH MOTYT NPHMEHSIThb-
¢s1 MeTaJlIHyecKHe 6alIMaky, KOCTBIIM H KOJIbs.

[Ipu HuBenupoBaHHM 1O acthasjbTy DEKOMEHILYETCS INPHMEHATb
CTaJbHble KOCTbIIN AauHON 7—10 cM u ToamuHo# oxoso 1 cm. Ilpu-
MEeHeHHe MeTaJIMUeCKHX OallMakoB HeXeJaTeldbHO, TaK KaK OHU
MOTYyT 3HAYHTEJbHO OCelaTb 3a BpeMs Inepexofa HabJomaTtesns co
CTAHUHH Ha CTAHUHUIO, YTO BLI3bIBAET 3HAUUTENbHbIE HAKOIJIEHHSE
pasHoctelt d==hgp— hosp cO 3Hakom maioc. Ecim ke mpumensior
GaliMaky, TO HX CJelyeT yCTaHaBJMBAaTh Ha rasoHbl, OPOBKH AOpO-
r4, 60OpHIOpHBIE KAMHH H T. I, HO He Ha acdaJbT.

[Tpu HHBeJHDPOBAHHH IO MOJIOTHY XKCJE3HOH HOPOTH pellKy MOXK-
110 CTAaBHTb Ha TOJIOBKY peJibca, OTMeyas MeCTa YCTAHOBKH peek
menoM. [Tocsie npoxoKOeHHs KeNe3HOLOPOXKHOTO COCTaBa peshc
BO3BpallaeTcss B NpexHee MOJOXKeHHe. B OTAeNbHBIX c/aydasx
B KayecTBe MEPEeXOAHBbIX TOYeK MOXKHO HCIOJb30BATb MECTHRIE Ipej-
MeThl. (BBLICTYIIB CKaJl, KAMHEH ¥ T. I.), HO OHH{ AOJIXKHBI OBITH OTMe-
YeHbl KPaCKOI HJIH MEJIOoM.

3,13. NOBEPKH U HCCNENOBAHHS HUBEJIHPOB H PEEK

ITpu noJyuyeHHH HOBEHIX HHCTPYMEHTOB, a TaKXKe nepei BLIE30M
B noje Habaopartenio HeoOXOZHMO YyOeAMTbCS B MOJIHOH HCIpaBHO-
CTH HHBeJHpa M peeK myTeM TLaTeJIbHOTO OCMOTpa, MHOBEPOK H
uccienoBanuit, Bece HuBesHpbl M peliKM AOJ/XKHBI COOTBETCTBOBATI
Tpe6oBanuaM AelictBytoweit MuacTpykuuu. OTlenbHble TOBEPKY HHBe-
JIUPOB H peeK MepHOAHYECKH NPOH3BOASAT B MNOJEBBLIX YCJAOBHAX. DTH
11epHOAHYECKHE IOBEPKH, NPOBOJUMbBIE B MOJIEBLIX YCIOBHSIX, MO3BO-
JS10T YOeaUTbCA B NOJNHOH HCIPABHOCTH HHCTpyMeHTOB. Crenuasb-
Hble NOBEepKH, HaNpuMep HcclefoBaHHe X0/a GOKYyCHPYIOLLe JHH3bI
y HHMBEJHDPOB, NpeJHa3sHAUeHHLIX [AJs Nepeflaud BBLICOT 4epe3 mpe-
OSITCTBUS, OYeHb MOAPOOHO omHcaHbl B MIHETPYKUMH H 3leCh He NpH-
BOAATCS.

3.13.1. OCMOTP HHUBEJIHPOB H PEEK

Ilepen Bble3anoM Ha mnosieBble paGOThl HCNIIOMHHTENb NOJIKEH TIiLA-
TeJbHO OCMOTPETb HHBEJHD M pefikd ¥ yOeauTbcs B HX MOJHOI
ucnpaBHocTH. [Ipu ocmoTpe HuBenupa obpainalor ocoboe BHUMaHHe
Ha MCNPABHOCTb BCEX €ro yacrel; Ha OTCYTCTBHE IIAaTaHHA B MOAb-
eMHbIX, 3aKPeNHTeJbHbIX M HAaBOASILHMX BHHTaX; Ha OTCYTCTBHE KOp-
pPO3HH M PAaKOBHH HA METAJJIHYECKHX 4acTAX H IPYrHX BHIHMBIX
nedeKToB HHCTpyMeHTa. BH3yasbHO npoBepsOT YHCTOTY ONTHYECKHX
neTasell 3pHTeNbHOH TpyObl, KOHTPACTHOCTh M YETKOCTb OXHOBpeE-
MeHHOro H300paKeHHsl CeTKH HHUTell H KOHLOB Ny3blpbKa IUJIHHAPH-
YEeCKOTO YPOBHS, IJIaBHOCTb BpAalleHHss OKyJisspa H TOJOBKH,
nepemewamomed (QOKyCHPYIOUIYIO JIMH3Y; BO3MOXKHOCTb TOYHOI
(OKYCHPOBKH Ha BLIODAHHBIN NpPeAMET # Ha KauyecTBO H300paxeHHs.
Onrtuueckne KavyecTBa 3pHUTENbHOH TpPyGbl ONpenessioT NyTem
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paccMaTpuBaHHs pDefiKH, BXOAAIEH B KOMIUIEKT, YCTAHOBJEHHOH Ha
paccrosiusx 25 u 100 M oT HuBenupa. Ecin kauectBo 3pHTeNbHOM
TpyGbl MiIOXoe, T. e. H306PaXEeHHS LITPHXOB H OUUGPOBKH peHKH
HesiCHble, HCKaX<€HHble HWJIH CHJbHO OKpallleHHble, TO Tpy6a mnpH-
3HaeTcsd MJIOXOH, H HHBEJHP CJledyeT HanpaBHTb B MaCTePCKYO AJf
peMOHTa.

Ilpu ocMoTpe HuBenHpa HeoOXOAHMO NPOBEPHTb HCOPABHOCTH
3epKaJia, OCBEIIaIOIero ypoBeHb, KauecTBO PaGOTH 3JeBailHOHHOTO
BHHTA M ONTHYECKOTO MHKPOMETPa, a TaKxKe KpemJeHHsi Bcex Io-
JBHXXHBIX YacTell HHBeJHPA H CTONOPHBIX BUHTOB.

DsieBalUMOHHbI BHHT H 6apaGaH ONTHYECKOTO MHKpOMeTpa He
JO/DKHBl HMeTb 60JIbIIOTO MePTBOrO XoAa. MiaMeHeHHe HaKJIOHA 3pH-
TeJIbHOH TPYOGbl NPH MOMOILM 3JIeBAalHOHHOTO BHHTA [OJIXKHO OBITb
nnaBHbIM, 6e3 cpriBoB. CoBMelleHre H306paXKeHHss KOHIOB NYy3bIPhb-
Ka YPOBHS JOJIKHO NMPOHCXOAHTb BOJIH3H LEHTPaJbHOM 4YacTH OKO-
weyka. Dapa6an onTHueckoro MHKpPOMeTpa AOJIKEH BpaLIaTbCs
MJIaBHO H HMETb J0CTAaTOYHOE TPeHHe, UTOOHI He CNoJ3aTh NPH Kpaii-
nux orcuerax 0 u 100.

[TpoBepsilOT MCNPABHOCTb IUTAaTHBA, CMOTPAT, MOAXONHT JH CTa-
HOBOi1 BHUHT K HuBeaupy. IloaTaruBaior Bce BuHTH u radfiku. OcMar-
puBaloT pefiku, ob6paiiasi oco60e BHHMAaHHE Ha KayeCTBO OKPaCKH
(IUTPUXOB H IAMIEYHBIX JeseHHH) u ouudpPOBKH, a TaKxKe Ha PaBHO-
MEpHOCTb M YHCTOTY KpacoyHbIXx mokpuitHii. Ha paGounx nosepxHo-
CTSIX peeK He JOIKHO ObiTb NsiTeH, LapanHH U OTCJAAaHBAHHS KPAaCKH.
Cuaenyer npoBepUTh KpenJeHHe MeTaJJIMiecKoi GypHHTYPH H NMATKH
peiiku. Tlatka poskHa ObITb NJIOCKOM.

3.13.2. ONPEAEJEHHE LEHBI AEJEHHUA
YCTAHOBOYHOTI'O YPOBHH

I'py6bift ycTaHOBOYHBIH YPOBEeHbL Y HHBeJHpa 3aTPYyAHseT padory
nabmionatenss Ha CTAHIMAX H CHHXKAET NPOM3BONAMTENBHOCTb TPYIa.
ITpu nmonyueHnu HuUBeNMPA C 3aBOJA MJIHM TOCJEe PEMOHTA B cayuae
3aMeHbl aMmmyJbl YpOBHA HeOGXONHMO ONpeNeJSHTb LeHY JAeseHHs
KPYIJIOro ycraHoBoyHoro yposHsi. Onpeznesnenne ueHbl feJeHHS ycra-
HOBOYHOTO YPOBHSI MOXKHO BBINOJIHHTbL NPH TNOMOIUH 3K3aMeHaTopa,
o pefiKe HJIH NPH NMOMOILH NOAbEMHBIX BHHTOB NMOACTAaBKH HHBEJHDA.

Jns uccaeqoBaHuit yCTAaHOBOYHOTO YPOBHSI NMDH NOMOIIM 3K3a-
MEHATOpa MOTYT OLITh HCNOJbL30BAHHI JI0OblE S9K3aMEHATOPbl, HaNPH-
Mep ¢ ueHoit genenus 5”. Kk3ameHaTop AOJKEH GbITh YCTAaHOBJEH
Ha npouHoil kaMeHHolt uau Getonnolt omope (cronbe). Mccrenosa-
HHS NIPOU3BOAST cienyiomum ob6pasom. Ha amnysny ypoBHA Kpensr
uIKajy ¢ geseHusiMu yepes 2 mm. HuBesnnp ycranaBauBaloT Ha mio-
IaKy 3K3aMeHaTopa Tak, 4ToObi IIKaja ¢ KeJeHHsIMH 6blja mapad-
JieJIbHA OCH 3K3aMeHaTtopa. DBpauleHHeM H3MepHTEJIbHOTO BHHTA
3K3aMeHaTopa M BpallleHHeM 3JeBALHOHHOTO BHHTa HHBENHDA HJH
ONHOrO M3 TOAbEMHBIX BHHTOB YCTaHABJIHBAIOT NMy3blpeK YPOBHA B
KpaiiHee paGouee MoJIOXKeHHEe TakK, YTOGB OTCYET MO H3MepHTEJbHOMY
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BuHTY Obl1 paBed 0. Tlpomssonasit orcueTs! mo 06OMM KOHLAM my-
3bIpbKa YPOBHSI. BBHHuUMBaHHEM HJH BLIBHHYHBAHHEM H3MEpHTeEJb-
HOTO BHHTA (JIyullle BCEro Ha leJoe YuCI0 06OPOTOB) HAKJOHAIOF
NJIOIAKY 5K3aMeHaTopa Ha YroJl o M nocje YCNOKOeHHsS Ny3bIpbKa
YPOBHSI TIPOM3BOASIT OTCUETHl IO €r0 KOHIAM IPH MOMOIIH IIKaJbl.
Haxnousaor miomanky Ha yroa 2o M T. A. [0 Tex Nop, moka ny3abl-
PEK He mepeMecTHTCsi K Apyromy Kpaio amnynasl. IIpumep samucu B
RKYpHaJ M BbIYHC/IEHUH faH B TabuL. b.

Ta6anuna 5

OTcyers 10 NYSHPBLKY YPOBHS
OTCYeT 1o sK3aMeHaToOpy Hakaou

a l n cp.
o 1,5 3,5 2,50 0,45
5 1,9 4,0 2,95 0,40
10 2,3 4,4 3,35

5 ) Cp. 0,42
=548 = 11,9".

Lleny penenusi KPyrjoro ypoBHs Mo pelike y HHBEJHPOB € YPOB-
HeM ONpPEeNeNsioT TaK e, KaK W LeHY IHJIHHIDHYECKOro YypOBIs
(m. 3.13.10).

Onpepesiende LieHbl NeJEHHS YCTAHOBOYHOTO YPOBHSI NPH IOMO-
LM MNOOBEMHBIX BHHTOB BBINOJIHSIOT B TaKOH IOC/IENOBATeNbHOCTH.
OnpenensiioT BeHYUHY IHAara NOAbEMHOrO BHHTA. B 3aBHCHMOCTH OT
KOHCTPYKIIMM BHHTA 5TO [eJaeTcs pPasHLIMH
cnoco6amMu. Hanmpumep, eciu BHIHA Hapeska l
NOA’BEMHOr0 BHHTA, TO K HEMY MPHKJAABIBAIOT c
6ymary ¥ npoBOAAT no Hell xapanmamom. Ha
6ymare OTmeyaThIBAeTCs psiJi YePTOYEK, COOT- !
BETCTBYIOLIUX luary Buurta. Mamepus paccros- ll

HHE MeXNy KpaﬂHHMH YepTOUKaMH H pas3ieliuB

ero Ha YHC/JIO NMPOMEXKYTKOB MeXAy 4uepTod- , ! 8
KaMmH, TIONY4AIOT BEAHUHHY LIAra BUHTA B MM. ) _ 1 O
VY Apyrux HMBEJHPOB HYKHO MPOBECTH YEPTY L}J
KapaHIalloM Ha BTyJKe HJIH CTepXKHe MOIb-

eMHOTO BHHTA, H NOC/IE TOrO KaK OYNeT NOBEP- Pyuc. 54. Onpegenenne
HYT NOABEMHBIA BHHT HA L(€JI0€ YHCJIO Pa3, €LE LeHH IeJeHHS KpYrio-
pa3 mnpoBoadaT uepry. Mamepus paccrosHue TO ypoBHs.
MeXIY 4epTOYKaMu M pas3lesuB Ha 4uCa0 060-

pOTOB BHHTa, HalileM BeJHUHHY ero mara. Ilocse storo Heo6xogumo
ONpe/le/IATh PACCTOSIHHE OT IIEHTPA MOXBEMHOTO BHHTA [0 CepeIHHbE
MeXAy IBYMsi ODYrHMH BHHTaMH. [lisi 5TOro HuBeJHMp CTaBAT Ha
fyMary u moJy4aloT OTIeYaTKH BCeX TPeX MOXbeMHbIX BHHTOB. Hame-
pPAIOT PaccTOAHMsl, KaK NMOKa3aHo Ha puc. 54. 3areM Ha omnpasy
KPYIJIOTO YPOBHSI KpensT LIKaJay ¢ AeJeHusiMu yepe3 2 mMM. Ilo stoi
IIKaJie TPOH3BOASTCS OTCYETH NPH NMepPeMellleHHH My3blpbKa YPOBHS.
YcraHaB/AHBAIOT HHBEJNHD TaK, KaK NokasaHo Ha puc. 54. JlelicTBys
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NOJAbeMHLIMY BUHTAMH, NIPUBOIST NMy3bIPEK YPOBHS B OAHO M3 Kpai-
HUX pabouux nosoxeduil. OTMeUalOT NOJNOKEHHe MOABEMHOTO BUHTA
C v 3anMCHIBAIOT OTCUETH N0 KOHIAM NY3BIPbKA YDPOBHS MO LIKAJe.
[TopopaunBalor nogbeMubili BuHT C ua 180° uam 360° T.e. mo Tex
nop, moKa INy3blpeK ypPOBHS He IepeMecTHTCH B APYroe KpaliHee
paGouee mnojoxeHHe. [IpOM3BONAT BTOpPHIE OTCYETH MO KOHLAM
11y3bIpbKa YPOBHs.
Ueny neseHuss KPYyIJOTO YPOBHsI BBIYHCJIAIOT HO (opMyJie

k3436
= (3.2

rae m— yucyao 060poToB nofgbeMHoro BuHra C;
k — BennuuHa mara noabeMHoro BuHTa C B MM;
| — paccrosiHue OT UeHTpa nogbeMHOro BuHTa C 10 cepenHHbl
MEXJY IBYMSl APYTHMH BHHTAMU B MM;
n— YUCcJ0 OeJeHHI, Ha KOTOpOe CMEeCTHJICS NMy3blpeK YpPOBHS.
Ilpu ompenenedny NeHH AeJEHHS KPYIVIOTO YPOBHS Yy OLHOrO H3
uwuBeanpos H3 Gwiu mosyyensl caenylomue 3Hauenus: m=0,5,
k=1,0 MM, [=66,0 MM u n=2,0 neneHns

e =20 L M0 130 wa 2w 3.3)

Taxum oOpasom, ena AeneHHss KPYIJIOro YCTAHOBOYHOTO YpPOB-
na v pasHa 13,0’ Ha 2 mM. Ecan neua nesieHHst KPYrJoro YpOBHS T
Gosbie 15’ Ha 2 MM, TO aMnyay y TaKOro YPOBHS CJIELAYeT 3aMEHHUTD,
TaK Kak IpH NPHBELEHHH BEPTHKANbHOH OCH HHBEJHDAa B OTBECHOE
M0J10K€HHE N0 5TOMY YPOBHIO He OyAYT BHAHLI B 1OJIe 3peHHSI TPYObI
KOHIbl MY3blpbKa IIMJIMHIPHYECKOTO YPOBHS, a npH paboTe HHBEJNH-
pOM ¢ KOMMEHCATOPOM MOTYT NPOMCXONMTb 3aBUCAHHSI KOMIEHCATO-
pa, 4TO 3aTPYAHUT NpOBeJeHHe HHBEJHPOBAHHA,

3.13.3. NOBEPKA NMJIABHOCTH BPALLEHHS HUBEJIHPA
BOKPYI' BEPTHKAJIbHOH OCH.
CMA3KA OCH

Yro6nl MOBEPHTb KAYECTBO BpALLEHHS] HUBEJMPA BOKPYL BepTH-
KaJbHOH OCH, ero 3aKpemJgIOT Ha LITATHBE M MEIJIEHHO BpaulaloT
BOKPYT BepTHKaJbHOH ocH. Bpaulenne no/1XHO ObITb 1€rKHM H IJIaB-
11bIM. B mpoTuBHOM c/1yuae HEO6XOAHMO NPOU3BECTH YHCTKY U CMA3Ky
OCH.

Kax mnpasuno, exeroaio nepea HayajoM mnoJesbx paGor mpo-
H3BOASAT B MAacTePCKUX UHCTKY H CMa3Ky BepTHKaJbHOH OCH HuBe-
Jaupa. B uckaouHTeNbHBIX CIYyYasiX YMCTKY M CMasKy BO BpeMs IO-
J1eBbIX paGoT BHIMOJIHSIOT B 3aKPbITOM YHCTOM NOMEILEHHH C MpPeLo-
CTOPOXKHOCTSIMH, He NONYCKAIOUIMMH MNONalaHusi ObJIM W CPA3H HA
pa3oOpaHubIC OCb H BTYJIKY HHBEAHDA,
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O ToM, XaK MPOM3BOAHTL YHCTKY M CMAa3Ky OCH HHBeJIHpa TOTO
WJIH HHOTO THMA, MOXHO Y3HaTb K3 ONMCaHHs HHCTpyMeHTa. HeoG-
XOAHMO JIHUIb MOMHHTb, 4TO OCb M BTYJKY CJIELYET NPOTHPATh TOJb-
KO YHCTOH, CTHpPAHON MaTepuneil, CJerka CMOYEHHOHM OYHMIIEHHBIM
GeH3HHOM, a 3aTeM Taxoll XKe, HO CyXOi MaTepue.

Cmasky ocm H BTYJKY NPOH3BOASAT 4acoBbIM MaciaoM. [Ipu
IIMBEJIHPOBAHMH NIPHU HHU3KHX Temmeparypax (mo — 20—25°C) och
‘¥ BTYJKY CMasblBAIOT YaCOBBLIM MAacJOM [l HH3KHX TeMIeparyp
‘UJTH COBCEM OCTaBJAIOT 6e3 cMasku. [Ipu moBbieHuH TemmepaTypbi
g0 — 10 —15°C ocb W BTYJKa CMa3bBAlOTCA OGBLIYHBIM YaCOBBHIM
MacJ/oM.

3.13.4, NOBEPKA W HOCTHPOBKA KPYIJIOTO YCTAHOBOYHOrO
YPOBHS

[ToBepky M IOCTHPOBKY KpPYIVIOTO YCTAHOBOYHOTO YPOBHs (HJM
IBYX LHJIHMHAPUYECKHX ¢ T=4") TUPOH3BOLAT CJEAYIOIHM 06pasoM.
IlpuBoasT ny3bipek ypOBHA B HYJBIYHKT IPH NOMOIIU NONBEMHBIX
BHHTOB. [ToBOpayuBaIOT HUBEJIUD BOKPYr BepTHKaNbHON ocu na 180°.
Ecan nysbipek OTKJIOHMICS OT CepeAHHbI, TO ero NPHBOIAAT B NEPBO-
HayaJbHOE MOJIOXKEHHWe, nepeMeliasl Ha MOJOBUHY OTKJIOHEHHS IMpH
NOMOLM HCIIPABUTENbHEIX BUHTOB YPOBHS, @ Ha APYTYIO MOJIOBHHY —
N0JbeMHLIMH BHHTaMH. Jlocjie 3TOTO CHOBa MOBOPAYHBAIOT HUBEJH
Ha 180°. Ecain mysblpex YpOBHSI BHOBb COUJET C HYJBNYHKTa, TO MPO-
M3BOJSIT BTOpHUHOE Henpasienne, OGHIYHO mocse ABYX-TPEX HCIpaB-
JIEeHH# Ty3bIpeK YPOBHS OCTAeTCsl B HYJbIYHKTE NpPH MOBOPOTE HHBE-
aupa nHa 180° Ilocne ucnpaBieHuit BUHTH YPOBHA HOJIKHBEI GBITD
Hafle’KHO 3aKpervieHbl. DTy NOBEPKY CJeAyeT JAejaThb eXeIHEBHO
nepen HayanoM paboT, 0OCOGEHHO €C/IM HHBEeJHPOBAHHE NIPOU3BOAUTCS
HUBEJIHPOM C KOMIIEHCATOPOM.

3.13.5. MOBEPKA U PErYJIHPOBKA BPAUIEHHSA
MOABEMHBIX BHHTOB

Ilpn nnOTHO 32BHHYEHHOM CTAHOBOM BMHTE MNOLBEMHDLIE BHHTHI
MOACTaBKH HHBENMDPA AOJ/KHBI BPaIaThCsl JIETKO M miaBHO. Ecau ux
BpalleHHe 3aTPYAHEHO HJH, HaoGOPOT, CJAMIIKOM JIerkoe, peryJiu-
pYIOT HX XOA. DTO BBIMOJHSETCA caeaywoiium o6pasom. He cHumas
HUBEJIUP €O LITAaTHBA, BHIBHHUMBAIOT MOAbEMHBIE BHHTHI L0 TeX IOp,
MOKa He CTAHYT BHAHBI KPYTJlble OTBEPCTHA HA HX cTepxHAX. CoBme-
AT UX ¢ yrayGJeHHsMH, HMEIOUMMHCS Ha BHYTPEHHeH BTYyJKe
noaseMHOro BuHTa. [Ipu momouid WINUJIBKY, BCTABJASEMOH B 3TO
yray6seHne, nOBOPaYHBAIOT BeCb BHHT A0 TeX MOp, MOKa BpalleHHe
ero He Gyner HopMaJsbHbeIM. Ilocsie ucHpaB/aeHMil NEpPBOro MOABEM-
HOTO BHHTAa NOBEPSIOT cienylowuii BHHT. PeryJupoBka nonbeMHBIX
BHHTOB OCYIIECTBJSETCA NYTeM HECKOJbKHX HCIpaBJaeHHii ¥ mpob
X0la KaXXJAOro BHHTA.
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3.13.6. HCIPABJIEHUE NAPAJIJIAKCA CETKH HHUTEN

Ilpu napaJsnakce nNJOCKOCTb CETKH HHTEH He cOBnajpaer ¢ MJoC-
KOCTbIO H300paxKeHHs pelikH, a HaxoauTca OJHiKe WIH Jajblie ee,
B aToM ciayyae npH H3MEHEHHHM IOJIOXKEHHS T1/1a3a OTHOCHUTENbLHO
okyJaspa (Bbille, HHXKE) NPOHUCXOAUT H3MEHEHHE OTCUETA NO pefke
Ha 2—3 MM.

UroObl YHHYTOKHTb TAapaJake, HeoOXOAHNMO COBMECTHTL MJOC-
KOCTb CETKH HHUTEHl ¢ IJIOCKOCTbIO H306pa)KeHHs npeamera. 3To H0-
CTHTaeTcs Kax nepeMelleHdeM CeTKH HUTEH NpH NMOoMOIUY JHONTPHi-
HOT'O KOJIbLia OKY/sipa, Tak U U3MeHeHHeM (POKYCHPOBKH.

VicnpaBienue BBHINOJHSIOT IO TeX IOP, MOKa OTCYET no pefike
He OyIeT NOCTOSHHLIM IIPH H3MEHEHHH NOJIOXKEHHsI r/1a3a OTIOCH-
TeJLHO OKYJspa.

3.13.7. NOBEPKA NPABHJADBHOCTH YCTAHOBKH CETKH
HHUTEN HHUBEJIUPA

BeprukanbHasi HUTb CeTKM INPH IOJIOXKEHHUH Ny3blpbKa YCTaHO-
BOYHOTO YPOBHSI B HYJbNYHKTe MO/KHA COBMajgath C OTBeCOM, &
TOPU3OHTA/bHASL HUTb NEpNeHAHKy/aspHa K Hell. [loBepky menaior

H P
4 - -
Z J——
H
| [N
Puc. 55. Kpenmenne cer- Pnc. 56. TloBepka ropusonTanbHOl Hu-
KH muteii mmBeampa HB-1, TH HHBeJupa.

o OTBecy B Oe3BeTPEHHYIO MOrofy wJiH B nomewenud. Ha paccros-
nun 10—20 M or oTBeca ycraHaBJAMBAIOT HUBEAHp. TuiaTeabHO NpH-
BOAAT BEPTHKAJbHYIO OCb HMBEJHPa N0 YPOBHIO B OTBECHOE NOJO-
KeHHe M HaBOAAT BEPTHKA/bHYIO HHTb Ha HUTb orBeca. Ecau onuu
KOHeI BepTHKaJbHOH HHTH CETKH OTXONUT OT HUTH OTBeca GoJsiee ueM
na 0,5—1,0 MM, TO ycTaHOBKy CeTKH HUTeH cjelfyeT HCOPABHUTH NpH
HOMOIM HcrpaBUTENbHEIX BUHTOB [ u 2. Ha puc. b5 nokasaun Bce
HCrpaBHTeJbHbIe BUHTH CeTKH HUTel Huseaupa HB-1,

[Tocsie Toro kak ucnoaHUTEAL yGeauJICcs, YTO BEPTHKAJbHAA HHTL
CeTKH yCTaHOBJIEHA NPAaBHJbHO, NOBEPSIOT YCTAHOBKY TOPH3OHTAJb-
HOH HuTH. 15 3TOrOo HABOAAT CPERHIOI0 FOPH3OHTAJIbHYIO HHTb Ha
Kakylo-HuOylb XOpOIUO BHIHMYIO TOYKY, HaXONALLYIOCS HA paccros-
Huu 20—25 M or HuBeampa. MensieHHO BpAalaOT HUBEJAHD MO a3H-
MYTY MHKDOMETPEHHBIM BHHTOM M CJEASIT, HEe CXOAMT JIH TOPH3OH-
TaJbHas HHTb CeTKH ¢ HabJuiomaemoil Touku (puc. 56). Ecam ropu-
30HTAJbHAA HHUTb CETKH CXOAMT C TOUKH GoJiee yeM Ha OJUH MM, TO
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y TaKOTO HHBe/JMpA CHefyeT 3aMEHHTb CeTKy HuTeit. IloBepky BHI-
MOJIHAIOT TOJIKO MDH NOJYYEeHHH HOBBIX HHUBEJIUDOB HJHM IOCTE
peMOHTa. B mosieBBIX YCJIOBHSIX CJIELYeT NOBepPSATb TOJbKO TOPHU3OH-
TaJbHOCTb FOPU3OHTAJIbHON HHTH CETKH.

IMociie 1OCTHPOBKH CETKH HHTeH 00S3aTeNbHO ONpPENessioT, a B
cJy4yae HaAOGHOCTH U HCNPABJSIOT YToJl { HUBEJHPA.

3.13.8. NOBEPKH 1 HCNIPABJIEHHS1 YCTAHOBKH
HHIHHIOPHYECKOI'O YPOBHSI

K umnumppuueckoMy ypoBHIO HHMBedMpa NPENBSBJAAIOTCS [Ba
TpeboBaHHS:

1) oTBecHas MJIOCKOCTb, MPOXOASIIAS Yepe3 OCh YPOBHS, AOKHA
OLITh NapaJJesbHa OTBECHOH IVIOCKOCTH, NPOXOAsleH yepe3 BH3UP-
HYIO OCb 3pHTEJILHON TPYOHI; ,

2) BeanyuHa yrJa i, T.e. MPOEKUHs HA OT-

BECHYIO IJIOCKOCTb yIyla MeXJAY OCblO YPOBHS ¢
U BH3HPHON OCblo TPYOHl, AOMKHA ObITb MEHb- ,‘
L]
|

we 10”7,

[TepByio noBepky AenaoT NPH MOJYYEHHH
HOBBIX HHBEJHDOB, a TaKXKe Mepel BHIE3I0M
B moJe. Bropyio nosepky, onpeneneHue yria i A
HJIM BeJIHYMHBI ¥, BEIIOJNHSIOT B Hayaje moJe- @
BOro ce3oHa Kaxiwifl geub. Eciau B TeueHue
HepBHIX ABYX Hele/b OKAMXKETCs, YTO IOCTUPOB-

Ka ypPOBHSI He MeHsSIeTCs, TO 3Ty IIOBEPKY MOX- Puc. 57.
HO BBHIMOJHATH yepes 10—15 nuei.

ITepByio MOBEPKY BBHIMOJNHAIOT CIEAYIOMUM 06pasoM. YcraHaB/IH-
BAlOT HHUBEJHp Ha paccrossHuH 50—75 M oT peHKM Tak, KaKk MOKa-
3aHO Ha pHuc. 57, TuiaTenbHO NPUBOAAT BEPTHKAJBHYIO OCh HHBEAHPA
B OTBECHOE IOJIOXKEHHE 'TPY IIOMOUIH YCTaHOBOYHOrO YpoBHs. TouHo
COBMELIAIOT 3JIeBALMOHHBIM BHHTOM H300pajkeHye KOHLOB My3HIPbKa
LUUJIHHAPHYECKOTO YPOBHS M TMPOHU3BOISIT OTCUET MO pellke uau
OTMEYaloT TOYHO MPOEKUHIO CPelHell HUTH Ha Hell NmpH MOMOLIM Ka-
panjaa.

[ToBoporaMu mogbeMHbIX BUHTOB A u B B pasHble CTOpOHH Ha
2—3 noaubix o6opora (cM. puc. 57) naior spurenabHoit TpyGe HuBe-
aupa GokoBoll wakiaou. Ilpu atoM caensit 3a TeM, 4TOGH TOPH3OH-
TaJibHasi HUTb HE CXOAMJa C OTCUETA HJIH C OTMETKHU Ha pelike. 3aTteMm
HAKJIOHSIOT HUBEJHD B APYTYIO CTOPOHY, Bpamas BuHTH A u B B
[IPOTHBONOJIOKHBIX HANPABJIEHHSAX.

Ecau B 060uX cayyasix KOHLB Ny3bIPbKa YPOBHSI HE OTKJOHSIOT-
¢s1 may cMelatores o6a pasa B OfIHY CTOPOHY, TO YCTAHOBKAa YPOBHS
npasuabHasi. Eciy e npH pasHbIX HaKJOHAX OHH DPacXOAATCH B
pasHble CTOPOHbL! HA 3HAUHTE/bHbIE BEJHUYHHBI, TO HCIPABJSIOT ycTa-
HOBKY UHJMHAPUYECKOTO YPOBHSI GOKOBBIMH HCMNPABHTENbHBIMH BHH-
tamu. [Ipu ucnpaBneHny OLUH HCIPABUTE/bHbI BHHT BLIBHHYMBAIOT,
a Jpyroil 3aBHHYMBAIOT, Ae/as 3TO nocrenesHo. OcTupoBKY BHINOJ-
HAIOT METOAOM NMPHOIHKEHHUH.
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BTopyio noBepKy MOXKHO BHINOJNHATL TpeMsi cnoco6amu. Ilpu Hu-
sesupoBauuu 111 u IV x/1accoB M TeXHHYECKOM HUBEJHPOBAHUH, KaK
NpaBMJIO, YroJ i He BLIYMCIAAIOT, @ HAXONAT TOJNbKO BENHUHHY X.

Ilpu nepBoM cnocoGe NOBEPKH yIyIa [ MOBEPKY BHIMOJIHSIOT ABOM-
HbIM HHUBEJHPOBaHHEM Bhepej ¢ KOHLOB JIMHHHM AJuHOH 50—75 M.
I1a koHmax JuHHHM 3a0MBAIOT MO ORHOMY KOCTBLTIO (KOJY C TBO3-
IeM) HJIM yCTaHaBJHBAIOT 10 MeTaJJHueckoMy Gammaxky. 3atem psi-
IOM C OJHHMM H3 KOCTHIJeH yCTaHaBJHMBAlOT HHBEJIHD, a Ha APYrom
KocThlIe — peiiky. TIpuBonsT HuBennp B paGouee moOJIOXKEHHE, HABO-
ST €ro na AaJbHIO pefKy, 3JeBAllMOHHBIM BHHTOM COBMEILAIOT
u3o6pajkenHe KOHLOB Ny3blpbKa YPOBHA M NPOH3BOMSAT OTCYET IO
peiike y; ¢ TOuHOCTbIO A0 1 mMM. H3amepsior Bricoty HuBesnupa A,
T. €. HaXOJST DACCTOSIHHe OT IeHTpa OOBEKTHBA HJH OKyJspa [0
FOJIOBKH KOCTBLISI, PSANOM C KOTOPHIM YCTAHOBJIEH HHUBEJHDP, IIPH
HOMOUIH PYJIeTKH UM peliku. [Ipu momoluu pefiku BBICOTY HHBeAHpaA
onpeessioT TaK: OKYJAsp HUBENIHpA YCTAHABJIHBAIOT HA PACCTOSTHHH
3—5 cm ot pefiky, KoTopas CTOHT Ha OJumkHeM Kocthblie. Ilysnipek
UMIHHAPHYECKOTO YPOBHSI NPHBOAAT Ha cepepmny. HaGaonartenn
CMOTPHT Ha pefiky yepe3 OGBEKTHB, 8 TOMOIHHK DY MOMOIIY ABHXK-
Ka WM KaKUM-JIH60 IpyruM cnoco6oM oTMeuaeT cepeluHy BHIHMOTO
OTBEPCTHS Ha pefike W Aenaer mno Hell oTcueT. IDTOT OTCHET
SIBJISIETCSL BBICOTOM HUBeaHpa Haig KocThlaeM. OTcyeT NPOH3BOIAAT
110 YyepHoli CTOpPOHE pPeHKH.

Tlociie 3TOrO nNEpeHOCAT HHUBEJHD KO BTOPOMY, HaJbHEMY KO-
CTBLIIO.

AHaJIOTHYHO BBINIOJNHSAIOT M3MEPeHus, 4TO H Ha NepPBOH TOUKe, M
noayuaotT orcyernl yp u Az Ilo dopmynam (3.4) u (3.5) Bblumc-
JISIOT BEJIHYHHBL X H yrJa i.

x=Ai'2"A2_yi‘f2‘y2’ 3.4)
i=£§_”; (3.5)

anech Y1, Yo 1 Ay, Az — COOTBETCTBEHHO OTCYETHI IO AajbHell pefike
M BBICOTS MHCTPYMEHTOB B MM, TOJydYeHHble HAa NepBOH W BTOPOH
TouKax; [ — paccTosiHue MeX1y KOCTBUIAMH B MM.

IMpuMep BHLIMHCIEHUs: yrjia i nepBbiM cnocoGom jnaH B Tabu. 6.

[ToBTOpsilOT OmpeneneHne ¥ ¥ GepyT U3 ABYX 3HaueHHH cpeliHee,
X1 M X He JOJKHB Pa3jHYaTbCs MexKAY cobGoit GoJsee ueM Ha 2 MM.
Eciau xcp. Goblie 4 MM, TO MCIPABJAIOT NMOJOXKEHHe UMIMHAPHUYE-
cKoro yposHsi. [1s 9TOro npu noMoIUH 3JeBalUOHHOTO BHHTA (ecaH
HET 3;eBallHOHHOrC BHHTA Y HHBEJHpA, TO NPH MOMOILH OZHOTO H3
NOXbEMHbIX BHHTOB) HABOJSIT CPEAHIOI0 HHUTb CETKH Ha OTCYeT 10
peiike, paBHLIA

Y =Yg + Xcp. (3.6)

Hzo6paxennsa KOHLOB NHIHHADHYECKOTO YPOBHA pasofiiyTcs.
BepTukanbHLIMH HCIPABHTEJIbHBIMH BHHTaMH YPOBHS TOYHO COBMe-
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AT H306paKeHNsT KOHIOB My3bIPbKa, CIeAs 32 TEM, YTOGH OTCUeT
no pefike ocrasajcsi paBHbIM y. [I0BepKy H HCNpaBieHUs AeNAIOT
J0 TeX MOop, [0Ka BeJMYMHA Xcp He OKaxercs MeHblle 4 mM. B cay-
yae, eCJIM HCNPABHTEIbHBIMH BUHTAMH YPOBHSI He yHAeTCsi CHeaaTh X
MeHbIle 4 MM, TO HCNPaBJISIOT NPU MOMOIIM CETKH HHUTEH, nepeme-
1mas ee BBEPX — BHH3 IPH NOMOLIM HCIPaBHTEJNbHBEIX BHHTOB. IOcTH-
POBKY TpH HOMOILH CETKH HHUTEl CJedyeT MPOM3BOAHTb B MacTep-
CKHX.

TaGanuna 6
Onpepnenenne yraa i (nepeuiit cnoco6)
Hupennp H3, [ =60,0 M

Bricora Orcyernt
Ne npuema Ne KOCTEIT | HHCTPYMeHTa | mo Aanbnedt X, MM Yepr MM
» MM peiike y, MM
1 1430 1743
I 2 1489 1170
2919 2013 +3,0
I 1 1469 1151
2 1448 1762
2917 2913 42,0 cp. +2,5
-+2,6 - 206265 "
=" o0 — 88"

Hcnpasnenye x y OTAeJbHBIX THIIOB HHUBeJHPOB (Hampumep, H2)
MOXKHO NMPOM3BOAUTb TaKXe NPH MOMOLIM 3aLIMTHOTO CTeKJa, HaXxo-
aserocs nepel 06beKTHBOM 3DUTENbHONH TPYyObl. 3alUTHOE CTEKJO
y TaKHX HHBEJHPOB BLITIONHEHO B BUJE ONTHYECKOrO KJIHHA C HeGOJb-
UM yrioMm npenomienus. s Toro yTo6bl YMEHbIIHTb BEJHYHHY X,
BpalLlAlOT 3aLIUTHOE CTEK/JA0 BOKPYI OCH, YCTAHABJHBAas TEM CaMbIM
TOPH30HTAJbHYIO HUTh CETKH Ha HYXKHBIH OTCYET MO pefiKe, MpH 3TOM
clensT, 4TOOB H306pa{€HHS KOHLOB My3bipbKa YPOBHA He paso-
LIJIACh.

Y HUBEJHPOB C KOMIIEHCATOPAMH BBINOJHSIIOT TOJBKO BTODPYIO
nosepky. OnpenensiioT yroq MexJ1y rOpH3OHTaJbHOH MJIOCKOCTbIO I
BH3UPHON JHHHEH, T. e. yroJ i. [IoBepKy BHLIMOJHSAIOT TEMH JKe CIO-
co6aMH, 4TO M Y HHBEJHUPOB ¢ ypoBHAMH. HcnpaBiienne npousBojsT
nepeMelieHHeM CETKH HHUTEH HJIH NOBOPOTOM 3aLIHTHOTO CTeKJa,
Haxojsierocs nepes o6beKTHBOM. B onycaHusX HHCTPYMEHTOB yKa-
3bIBAETCSt, KAKMM Croco6oM Jyqlle HCIIPaBHTh YTOJ .

Ilpu BTOpPOM crniocobe ompefie/ieHus yria i Takxe 3a6HBaiOT ABa
KOCTBIJISI MJIM YCTaHaBJMBAIOT nBa GamMaka Ha paccTosiHud 50—
75 M gpyr ot zpyra (puc. 58). YcraHaBJIMBAIOT HHBEJHD CTPOrO
NoCeperHe MeXJYy KOCTBIISIMM M H3MEpSIOT IBa pasa NpeBhIlIeHHe
1O 4epHOil cTopoHe peek A, [lonyueHHOe mpeBbIlIeHHe CBOGOJHO OT
own60K, BLI3BAHHBIX HENPABHJbHOH YCTAHOBKOH LHJIHHIPHYECKOTO
YPOBHS.
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[MepeHocaT U ycTaHABAHBAIOT HHBeJaHP Ha paccrosHuu 10—I15 M
3a OJHAM M3 KOCTHLJIEHl H BHOBb M3MEpSIOT ABa pasa MpeBbilIeHHE
MeXIYy KOCTBUISAMHU fy. BeqUUMRY X ¥ yroa { B 5TOM cjayuae BbHIYHC-
asioT no gopmynam (3.7) u (3.8) (rabm. 7):

X = hx al ho,.r (3.7)
=%, (3.8)

Puc, 58. Onpezneseune yria { HHBeJNHpa BTOPHIM CHOCOGOM.

3atewM, AefiCTBYA Tak e, KaK U NpH nepsoM crnocoGe, HCIpas-
JSIIOT YCTAHOBKY UHM/IHHAPHYECKOTO YPOBHSL.

Ta6anuna 7
Onpenenenne yraa & (sropoit cnoco6)
I=T721m
[IpeBwuicine, n3aMepeHHOe 3 };?0 Hgg hep
H3 Cepefutn I,:o _312 -317 —316,0
[pesniwenve, H3MepeH- 3 1470 1747
HOE, KOTla HUBeJHp Ha- i 1150 1429
XONMACS 33 MEPBLIM KO- h, —320 —318 —319,0
CThIIEM
—3,0 - 206265 "
x=—3,0 mM, i=-———-72w—-—-==—a8,6 .

ITpu Tperbem criocoGe onpenenenust yrya { Ha pacCTOSHHU 50-—
75 M Apyr oT Apyra 3aGHBAIOT ABA KOCTbLIA (GalIMaka WM KoJa)
il ONpeNeasioT NMPeBbilIeHHe MeXAY HHMH ¢ ABYX craHuuit. IlepBaii
pas HUBEJHD YCTAHABJHBAIOT 32 NMEPBHIM KOCTBIJIEM HA DaCCTOSTHUH
3—5 M OT Hero, BTOpOil pa3 — Ha TaKOM XK€ PACCTOSIHHH 3a LPYruM
KOCTBLIEM.

Ha nepBofi cranuuu cHauasa npoM3BOAAT OTCUET 4y N0 GJIHKHEI
pefixe u 3aTeM, H3MeHUB QOKYCHPOBKY TpyGEHl, oTcueT A} no panbHeil
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peiike. Ilocne atoro, coxpansia GoxycupoBky TpyOHl, nepexoasT Ha
BTOPYIO CTaHUHIO, [I€ CHauasa NPOM3BOAAT oTcueT Ay 1o AasbHel
pelike u 3ateM yz mo GaukHel peiike (Taba. 8).
Ta6anua 8
Onpenenenne yraa ¢ (Tperuii cnocoG)
d=505m
OTcuersl Mo peHKkam, MM

Ne npuema Ne Koerbiis X, MM Kepe MM
6auxneft | AanbHef

1 1400 1714
I 2 1466 1148
2866 9862 +2,0
1432 1744
1764 1448
3196 3192 +2,0 Cp. 42,0

11

B —

42,0+ 206 265

= 50 500

= - 8,2",

Yron { BHUHCASIOT IO GopMynam:
A+ 4y yity
X = - —"2—% B (3.9)
. Xxp
1= 7 (3. 10)
Jliist ucnpaBiieHUs NOJIOKEHHs] YPOBHS MOCTYNAIOT TaK ¥Ke, Kak
yKa3aHo B niepBoM crocobe onpefeneHus yraa i.

3.13.9. NOBEPKA HUBEJIUPOB C KOMIIEHCATOPOM

[Tepex BbiesgoM B noJie nOCJe BLINONHEHUs! BCEX MOBEPOK y HH-
BeJHPOB C KOMIEHCATOPOM CJelyeT OIpeAeJHTh NOTPEMIHOCTh Helo-
KomneHcaluu. s aTOro HUBENHD yCTaHABJAHBAIOT CTPOrO B CTBODE
riocepeJuHe MeXAy ABYMsl pefikamu. [Ipu nosoxeHHsIX KPYrJoro
yPOBHSA, NOKa3aHHBIX Ha puc. 59, uaMepsior npesbimenns. Komnen-
caTop NMPH TaKHX HAKJIOHAX AOJKeH paboTtaTh yBepeHHO, 6e3 3aBH-
cannli. HaGmomeHuss BHINOJNHAIOT cepuUsiMH. B Kaxmoil cepHH mpH
KaX/JOM Hak/OHE HUBeJHpa M3MEPSIOT NPEBLILIEHHS 1O OJLHOH CTO-
pone pefikd, Ilepex kaxao# cepuefi H3MeHSIOT BBICOTY HUBEJNHDA.
O6mee uncao cepuii — 5. Ilpn wuBenuporanun Il kmacca 3ty no-
BEPKY BBIMOJHAIOT nepej Bhle3goM B moJe. Ilpn sToM pefiku ycra-
HaBaMBalT Ha pacctosHusax 50 u 100 M ot nuseaupa. ITocse Briesna
B 1oJie, yepe3 2—3 Mecsaua, TakXe BLITOJHAIOT 3Ty MOBEPKY Ha pac-
croaunn 100 M. Ilpu uuBenupoBanuu IV krjacca u TexHUUECKOM
HHBEJMPOBAHHH MCCJEAOBAHUS BLINOJIHAIOT TOJbLKO Nepel HauanoM
nosieBblXx pa6oT, a pellkH ycTaHaBauBaloT Ha paccrosHuu 100 M.

IIpn npomosbHEIX M TMONMEPEYHBIX HAK/JIOHAX HUBEJHpa HpeBbille-
HHA He JOJIKHBI OTJIHYAaTbCAA OT INpPEBblIIEHHs, H3MEDEHHOro MpH

71



MOJIOKEHUH MY3bipbKa YPOBHA B HYJbNYHKTE, Gojblle yeM Ha 3 MM
npu HuBeaupoBanun lIl knacca w 5 Mm npu wuusesuposauun IV
KJlacca M TeXHHYeCKOM HHMBeauposaHuu. Hanpuwmep, npu uccnenona-
HMH HHBEJMpA NPH MNPOACJbHOM HAKJOHE TMOJYYeHB CJAEAYIOHe
3HAYEHHs] NpPEBbILIEHNH: NPONOJbHBIH HaKAOH -+5  — mpeBnimieHue
pasio 1,671 M, npomosbHBIZ  HAKJIOH — b’ — npeBbLIeHUE
~+ 1,579 M. I1pu nosioxXeHHH ny3bipbKa YPOBHS B HYJ/bNYHKTE NMpPEBLI-
wenne paBHo 1,575 M. Takoii HHBe/NMp HeNb3st HCMOJbL30OBATH NPH

© © © ©© ©

Puc. 59. INlonoxenue nysbipbka KpYIVIOr0 YPOBHS [pH HCCAENOBa-
HUAX KOMIeHcaropa.

uusesnupoBanun 111 knacca, HO ero MOXHO NPHMEHATb NPH HHBEJH-
posanun IV xjacca W TexHHuecKoM HuBenupoBanuu. Ilpu uccie-
[JOBaHHUM JPYroro HuBeJupa OLLIH NMOJYYEHbl COOTBETCTBEHHO CJle-
JYIOUIHe 3HaueHHsA npesbiwenui: — 2,010, —2,024 n — 2,016 m.
OTOT HHBEJIHP Helb3s MNPHMEHSITb HE TOJIbKO IPH HHBEAHPOBAHHH
111 xnacca, HO u npu-HuBeaupoBanun IV xjacca W TeXHHYECKOM
HuBeJHpoBaHHH. TakoH HHBENHD HYXKAAeTCs B 3aBOACKOH OCTH-
posxe.
Ta6nupma 9
Husemnp Ni025 N 125674

24 man 1972 r. Sleno. Cnokoiftno.
Ha6mopnareas Merpos C. H.

Ipesbinenne, M
IMysbipek
Ne cepun yPOBHS NPOROABLHLIN HAKJIOR ronepeyHpt HaKJION
B RYJBIOYHKTE
45 ‘ 5 457 l 5

I =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 +1,875 +1,576 41,576 +1,577 +1,575
4 +1,575 41,578 +1,575 41,576 +1,576
5 +1,576 +1,576 +1,576 41,577 +1,577
Cp. F1,576 L1577 | 1575 1,576 | 1,576

{=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 —0,748 —0,747
5 —0,748 —0,750 —0,750 —0,749 —0,753
Cp. | =075 | —=0,752 | —0749 | —0,781 | —0,750

Npumevanue: HuBeaup Ne 125674 npurogen aas gusennposanus LUl 1 IV Kiaccos.
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Ilpy nposemeHUM 3THX HCCAEHOBAHHMI peKOMEHAyeTcss peliki
yCTaHaBJAUBaTbh Ha KOCTbLLISIX WJAH AEPEBSHHDLIX KOJIbAX C IBO3AAMY,
KPENHTb B peHKOAep:KaTeJNsX MJH MPHBA3LIBATL K LITATHBAM Tak,
4yTO6bl OHM BO BPEM$S H3MEPEHHI He MEHS/IH CBOETO MOJIOKEHHS IO

BhICOTe. PesysbTaThl HCCJAefOBaHUH ONHOTO HUBEJIHPA NPUBELENHl B
taba. 9.

3.13.10. ONPENEJEHHUE LLEHDBI JEJEHNUSA YPOBHS MO PEHKE

DTy NOBepKy BBINOJHSIOT TOJBKO y BHOBb NOCTYNHBLIMX B IpPO-
H3BOACTBO HMBEJHDPOB, TpeJHA3HAYEHHBIX [JIs HHBEJIHPOBaHUS
111 knacca, niu B c1ydae, KOTAa HUBEJIHP He NO3BOJISET MOJTYYUTb Ha-
JexHble pe3yabTarhl. Takue ucclefoBaHUA Jyullle BCETO BLINOJIHATH
B THXYIO H 0 BO3MOXKHOCTH NacMypHyto morony. [Ipu sicHo# u nepe-
MEHHOH NOrofe HHUBEJIHP H YPOBEHb JNOJIKHBI ObITb TIIATe/]bHO 3a-
L{HLLEHb] OT BO3AEHCTBHI COJIHEUHBIX JIyueH.

Ha1a uccnenoBanuit BbIGUPAIOT POBHYIO, JKeJIAaTEJIbHO HOKPBITYIO
TPaBOH MJIOWIAJKY.

Ha paccrosinun 40—60 m or nuBenupa 3aGHBAIOT ABa KOCTBLJIS
WM Ba KOJia C T'BO3AAMH JAJs YCTaHOBKM pelikH. 3a nosazaca —
yac 0 Hayasa onpejeseHUil LeHbl NeJeHUs YPOBHSI HHUBEJHP YCTa-
HaB/JHMBAIOT B TeHH HA OTKPLITOM BO3AyXe. MepHOH JIeHTOH H/IH
MeTaJJINYeCKOH pYJIeTKOH H3MepsIOT PacCTOsHME OT HHBeJHpa AO
pefiku ¢ norpemHocTbio 0,2 M.

Hasonar Tpy6y Ha peliky H, AeHCTBYs 3/€BallMOHHBIM BHHTOM,
NOABOAAT Ny3bipeK YPOBHS K OJHOMY M3 KOHIOB amnynbl. B mose
3peHHst TPYOLI WM B OKOIUIKE JUIS MOACBETKH YPOBHH NPOM3BOASAT
OTCYeTHl MO KOHLAM mny3blpbka. EcAuH Ha amnyne HeT [eJIeHHH, TO
NpeABapHTENbHO NPHKPEMJAIOT HA aMIyJy HJIH Ha 3allHTHOE CTeKJ/o
IKaJdy ¢ AejeHusiMU Yepe3d 2 MM. OTCUHTHIBAIOT 1O pelike mo cpel-
Heit HUTH HuBesupa. [lepementalor nmy3sIipek ypoBHS K APYroMy KOHILY
aMnyJbl YPOBHS IIPH NOMOIIH 3JIeBalliOHHOTO BHHTA H CHOBA NPOH3-
BOAAT OTCUETHl 110 KOHLAM NYy3BIPbKa ypOBHS M 1m0 peiike. Jas KoH-
TPOJIA LEHY JeJIeHUsi YPOBHsS ONpejeasiioT ABaXAH. Bropoit pas
peiiKy CTaBSIT Ha BTOPOH KOCTBIIb, KOTOPHIH NOJXKEeH HaXOLHTbCA HA
paccTosiHii 2—3 M OT mepBoro.

Ecau HuBenup He MMeeT 3/1€BallMOHHOTO BHHTA, TO €ro ycTaHaB-
JIMBAIOT TakK, 4TOGH [Ba NOJABEMHBIX BHHTA pacrnoJarajucb Ha JH-
HHH, NEPNeHAHKYJAAPHOA K HaNpaBJeHHIO Ha pedKy, H, AeHCTBys

TPETbHM NOABEMHBIM BUHTOM, OCYIIECTBJSAIOT HAaKJOH 3pHTEJbHOI
TpyObl HUBeAHpA.
Lleny nenenuss ypoBHsi BhiuHcasiioT (Ta6sa. 10) mo Q)opmyne

206hk
=X, @.11)

rie T — LeHa JeleHHsl ypoBHs Ha 2 MM;
h — pasHOCTb OTCUETOB 1O pelike B MM;
n — YMCJI0 AeJIeHHH, Ha KOTOPLIE NIePeMeCTHIICS Ny3bIPeK YPOBHS,;
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k — oTHOweHUEe ABYX K [JHHE OLHOTO JieJIeHHA YPOBHA B MM,
IJIHHY OJXHOTO AeJeHHs IIKaJjbl ONpelesdioT NPH MOMOIIH
JIUHEHKH;

D — paccrosiHue OT HHBeJIHpA 0 pefiKH B M.

Ta6auna 10
Onpenenenne ueHbl AeJeHHs ypoBHA no peiike
Hugenup H3 Ne 124205

24 wmas 1972 r. INacmypro Hauano 164 00 MrH.
OtcueTsl N0 KOHLAM Ny3bipbKa
,?o'rc;g;ﬁe ypouHA [dauna nyssipbKa EEE
neBuift npassifl
D1 = 50,0 M
1750 12,2 1,0 13,2 +11,2
—12,4
1793 0,4 12,8 13,2 536
43 +11,8 ~—11,8
Dy=1483m
1822 11,9 1,3 13,2 -+10,6
~11,6
1862 0,8 124 13,2 %
40 +11,1 —11,1
. 2.206-43 )
1= "235.500 = 150
2-206.40
L e n
n="939.485 =154
Tep = 15,2"

3.13.11, ONPEJEJEHHE KO3$PULHEHTA JAJNBHOMEPA

Koadpuunekt najbHOMepa ONPefeasiOT Nepej BHIE3AOM B IOJE.
Jas onpenenenus koddduuuenta gajdbHoMepa BbIGUPAIOT POBHYIO
TIOMWAAKY, YLOOHYIO A9 H3MeDeHHH pacCTOAHHH MepHOH JeHTOl
HJH MeTaJJH4ecKo# pynaeTkod. OT TOUKH I, OTMEUEHHOH KOJIOM HJIH
KOCTBI/IEM, Ha paccTosiiun 75—100 M 3a6uBaloT Ha paccTosiHuu 1 M
ApYyr ot Apyra ABa KoJga. FamepsiioT paccTosiHMe MeXAy BCeMH
KOJIbSIMH MEpHOil JieHTol ¢ morpettsocTeio +=0,2 M.

Hapx Ttoukofi I ycrauaB/HBAlOT HUBEJIUP, a HAL OJHUM M3 KOJb-
eB — peliky. BepyT oTcueTsl n0 faJbHOMEPHBIM WITPHXAM H CPeAHeil
uTH no ueprnoi cropoHe pefiku. C peabl0 KOHTPOAA OTCYUHTHIBAIOT
[0 BCEM HUTAM TPH pa3a, H3MeHss MeKAy OTCYeTaMH BLICOTY HH-
pesnpa Ha 3—D5 cM. 3atem Bce HAOJ/IOAEHUS MOBTOPAIOT, YCTAHOBHB
pefiKy HAa BTOPOM KOJY.

Kos¢pduunent nansHomepa K paBen 4acTHOMY OT [esieHHA pac-
CTOSIHHA MEXX]y HHBEJUPOM U PEHKOM, NOJNYYEHHOMY IIpU MOMOLULH
MEPHOH JiedTbl, HAa cpefHee H3 Pa3HOCTed OTCYETOB MO JajbHOMEp-
HBIM IUTPHXaM.
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Ecan sputesqbHas Tpyba HHBeNnpa HMeeT NMOCTOAHHYIO NajbHO-
mepa C, 10 KO3dduIHEHT nanDbHo%epa BLIYHCAAIOT 10 (opmyae

K== 3.12)

rje (4 —B) — cpeaHee H3 DA3HOCTEHd OTCYETOB IO HUKHEMY M BepX-
HeMy HaJbHOMEpHBIM LITPHXaM B M,
C —nocrosiHHasi JajJbHOMepa, B3fiTas M3 ONMCAHUA HHUBe-
. JHpa B M,
D — npnuna 6asuca B M.
Ilpu C, paBHO# HyJIO, Q)opmyng (3.12) npunumaer BUA

K= (H—B)ep *

Onﬂospemenno ¢ onpejeJenHem ko3¢ puLuHeHTa fanabHOMEpa Bbi-
YHC/AAIOT AaCHMMETPMIO HMTeH, [Jsi 4ero BLIYHCAAIOT PasHOCTH
c — B,

H—C,

TZle ¢, B H H—OTCYETbl 10 COOTBETCTBYIOIUM IITPUXAM CETKH HHTeEH.
AcuMMeTpPHIO HUTEH MOXHO HE YUYMTHLIBATH IPU NOJEBLIX pabo-
Tax, ecjld OHa MeHblIe 2 MM Ha paccrosiuuu 75 M. Ecam ke acuM-
Mmetpusi Gosbuie 2 MM, TO NPH HHBEJHpPOBaHHH He Oyaer cobiio-
ZIaThCst JOMYCK, YCTAHOBJEHHbII MHCTpYKLHei Ha paBeHCTBO OTCYETOB

B+ H

C= T .
ITpumep BuluucHeHui Ko duuuenta najlbHOMepa W aCHMMETPUH

HuTel man B TabJa, 11.
Ta6auwua 11
Onpenenenne KoshduUUHEHTa NaNbHOMEPA H ACHMMETPHH HuTel

Hupeaunp H3 Ne 02624

15 mast 1972 r. D, =100,00 M D, =101,20 »
ol Peitka crout na koctoiie Ne | Pelika ctouT Ha KocThie No 2
H- oTcyern no ‘ OTCYeThl 110
HUTAM H—C C—B HUTSM H—2C I C—B
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
Cpexuee . .. 4993 499,0 505,3 505,
998,3 1010,3
Ilocrosinnasn panbHomepa C pasHa 0.
K 100,00 0
1= "{gog3 = 10,2 K — 1o
101,20 cp = 100,2

Ky = 10103 = 100,2

Acummerpust Ha 100 M papsa 0,3 MM u MOXET He yUHTHIBATBCA.
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Ilpu BHIUMCNEHHH AJHH CeKLHH, NPOHJEHHBIX C HHBEJIMPOM, Y
KOTOPOrO mOCTOsIHHAsi najbHoMepa C == 0, clenyeT noJb30BaTLCA
dopmyaoi

L= K% (I, + ) -+ 2nC, (3.13)

rle 1 — YHCJIO CTAHUMH B CEKLHH;
! — pasHOCTb OTCYETOB IO JAJbHOMEDHBIM ILITPUXAM TIPH BH-
3MPOBAHUU Ha 3aJHIOI0 H NEPEIHION peliky;
K — roadpuuuent gaibHomepa;
C — nocTosiHHas, B3ATAs U3 NIACNOPTA HUBEIHPA.

3.13. 12, MOBEPKA NMPABHJIbHOCTH YCTAHOBKH
KPYTIJIOI'O YPOBHSI HA PEHMKE

IToBepky npaBHJBHOCTH YCTAaHOBKHM KDYIJIOTO YPOBHSI Ha peiike
BBLIMOJIHAIOT e€XeJHeBHO nepej HauasaoM pabor au6o NpH NOMOLIU
oTBeca, Kpiouka u WTHdTA ¢ OCTPHEeM, YKPEIIEHHbIX Ha peiike, 1160
IPH TOMOIIM BEPTHKAJbHOH HHTH HuBesupa. IlepBniM cmocobom
I0JIb3YIOTCH B TOM CJy4ae, KOrAa MOXKHO YCTAHOBHTL pPefiKy B TaKOM
MecTe, 4ToOBl BeTep He KayaJ oOTBec. BTopo#i cnoco® MOXHO npu-
MeHSTb pH Jiio6oit norofe. [ToBepky yCTaHOBKM yPOBHSI IPH IOMOLLH
OTBECa BBLINOJHAIOT TaK: NOJBECHB Ha KPIOUOK OTBec, JOOHBAIOTCS
IIOJIOXKEHHSl pelKH, NPH KOTOPOM OCTpHE OTBeca HAaXOAMJIOCh Obl
Touno Haj ocTpHeM ITHdTa. Ecau B 370 BpeMsa nysbipexk YpoBHA lie
HaxXOAHTCS B HYJbINYHKTE, TO HCIPABHTEJbHHIMH BHHTAMH YDOBHf
llepeMeIlaloT ero Ha CepeaHHy.

Ilpu nosepke BTOpHIM crnoco6OM pelKy YyCTaHaB/JHBAIOT Ha pac-
cTostHHH npuMepro 50 M ot HuBesaupa. [lpuBoaaT BepTHKaNbLHYIO OCh
MICTPYMENTa B OTBECHOE NOJIOXKEHHe H 3aTeM IO KOMaHae HabJio-
LaTessi, CMOTPSILLIEr0 B 3pUTeNbHYI0 TPyOy, yCTAHABJIHBAIOT peHKy
TaK, 4ToObl ee pe6po TOYHO COBMAAAJO C BePTHKAJbHOH HHTLIO CeT-
ku. MenpaBurteJbHBIMH BHHTaMH KDYIVIOTO YPOBHSI NPHUBONAT MYy3bi-
pek Ha cepenuny amnyJst. [Tocie sToro nosopaynBaioT peiiky na 90°
¥ HOBTOPSIOT IOCTHPOBKY. 3aTeM BHOBb YCTaHaBJMBAIOT pefKy B
ilepBOe U BTOPOE IOJIOXKEHHs, OBepss, a eClH HYXKHO, TO M HCIPaB-
Jisisi, KpyrJbiilt ypoBeHb. Tax mocTynaiot fo Tex nop, Nnoxa Ipu NmoBo-
pore peiiku na 90° ypoBeHb He Oyner Tpe6oBaTh OCTHPOBKH. Ilpu
noBepke peliKy Jyulie AepxaTb NPH MOMOIIH ABYX NaJIOK HJH NpPH-
CJOHSATb K KaKoMy-/in6o npeaMery (croaby, crene).

3.13.13. ONPEAEJIEHHE CPENHEN AJIMHbBI METPA
KOMIIJIEKTA PEEK

Ilpu uuseauposanuu III knacca no u nmocae moneBHx pabor, a
TaKkXe OAUH pa3 B 1—2 Mecaua onpeiensioT cCpeiHIO0 JJIHHY MeTpa
Kommiekta peek. IIpn pabore B ropax ompefejeHHe MAeJaloT 4ya-
e — yepes 15—20 mueit.
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Ilpu musBenuposanuu IV kKaacca cpeqHIOl0 IJHMHY MeTpa KOM-
IIJIEKTa peex onpeiessioT JO Y Nocje moJjeBblXx paboT, NP TeXHHYe-
.CKOM HHBEJHMPOBAHHH — [0 NOJIEBHIX palboT.

JlnuHy Merpa KOMIJekTa peek Ompeje/sioT NpPH MOMOLLH KOH-
TPOJIBHON JIMHEHKH B IOMELIeHHH; B NOJEBBIX YCJAOBHAX 3TH HCCJe-
JOBaHUSA MOXKHO BBI(IOJHATD B IaJlaTKe HJIM NPH NacMypHOH Norozne,
KOTIJla M3MEHeHHe TeMIepaTyphl BO3ZyXa B TeYeHHe Yaca He NpeBbI-
maer 2—3°C. 3a 1—2 yaca 10 HavaJ/ja HCCIAEJOBAHHH PelKH M KOH-
TPOJILHYIO JIMHEHKY BHOCAT B NIOMeILeHHe.

[Tepen HavanoM HccaefOBaHHH Kpas IWIALIEYHBIX JeJeHHuH, MO
KOTOpHIM GYAYT NPOH3BOJHTLCA OTCUHTHIBAHHSA, T. €. Hayaja liaiiey-
HuIx pgesenudt 01, 10, 20 u 29 no uepno#i cropoHe pefiku u 48, 57,
67 1 76 Ha KpacHO# CTOpPOHe pefiKH, 0TMEeYaloTCsl TOHKHMHU LITpHXa-
MH NPH NOMOLIY MeTaJJHYeCKOH JHHEHKM M OCTPO OTTOYEHHOro
KapaHjauua.

Hccaenyemas peiika kJanercsas ropu3oOHTaJbHO.

Ilpn u3MepeHHsix cjelyeT CTPEMHTbCA K HCKIIOYEHHIO BJIHSHHA
H3MEHEeHHH TeMmnepaTypbl peHKH H KOHTPOJbHOH JIHHEeHKH, NPOBH-
caHMsl peHKH, BIUSHHUS napasjiakca u 60KOBOro ocseieHusi. Kaxaeii
uHTepBaa pefiku (1—10, 10—20, 20—29, 48—57, 57—67 u 67—76)
M3MepSIOT cHayaJja B NPSMOM, a 3aTeM B 06paTHOM HanpaBJeHHAX.
Ilpu o6paTHBIX H3MepeHHX NOBOPAYHBAIOT peliKy WJH JHHeHKYy Ha
180°. HMiamepenue uHTepBasia pefKH COCTOMT M3 [BYXKPaTHOro OT-
CYHTbIBAHHS IO KOHIAM METPOBOrO HMHTEpBaJa NIpPH INOMOIIM KOHT-
poabHoit suHeliku., CHayajla OTCYMTHIBAIOT JIEBBIH KOHel pefiku, a
sateM npasbiil. OTCYeThl O KOHTPOJbHOM JIHHEAKe NMPOU3BOAAT IpH
HOMOILUHU Jynbl ¢ TouHOCThbIO 0,1 menenus, 1. e. 0,02 mm. Jlyume, xor-
Jla OTCUETH [0 KOHTDOJIbHOH JIMHeHKe BBINOJHAIOT OJHOBPEMEHHO
ABa HaGOmopartens. Ilepex BTOpbIM H3MepeHHeM HHTEpPBaNa KOHT-
PONBHYIO JIHHEHKY HEMHOTIO CABHUTaIOT.

PasHocTy oTcueToB no mpaBOMY H JIEBOMY KOHLAM KOHTPOJILHOI
JHHEAKH Ha KaXXJOM HHTepBaje PeHKH He [OJ/KHBI pPas/ndaTbcs
Mexnay coboi Gosee uem Ha 0,1 MM. Ecain 6blin moJsyueHsl 66Jblnne
PaCXOXK/JAEHHS, TO KOHTPOJBHYIO JIMHEHKY CABHIAIOT ellle pa3  MOBTO-
psioT H3MepeHHSl. ['py6rle OTCHUETH BBLIYEPKHBAIOTCS, a H3 OCTaB-
LIMXCA pasHocTel GepyT cpejHee.

Ilepen HayasoM M B KOHLe H3MepPeHHH KaxJoH CTOPOHEI peul“um
M3MEPSIIOT H 3aNUCLIBAIOT TEeMIepPaTypy KOHTDOJbHOH JIMHEHKH.
B ra6a. 12 npuseien npumep KoMmnapupoBaHusi peiikn. Ilokxasan
NOPSIZIOK OTCYETOB U BHIYHCJeHHil. Eciu onpenensiercs cpepHss niau-
Ha MeTpa KOMILJIEKTa HHBADHBIX peek, TO H3MepAIoT c/elyIOlHe HH-
tepBanbl: 2—20, 20—40, 40—58 (ocnoBHas wkanaa) u 62—80, 80—
100, 100—118 (nomoJsHHTENbHAS IUKaJa).

B uamepennsie paaunbl (rpada 6) BBOIAT IONpaBKy 3a NpHBeNe-
HHe KOHTPOJILHOH JIMHeHKH K TeMIlepaType KOMIApHPOBAaHUS peHKH.
ITonpasKy BEIYHCASIOT 10 hOpMYJie

AL = AKOM“ + o (t — tKOMn), (3. 14)
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rae A womm — OTJIMYHME AJHMHBI METPOBOTO HHTEPBAJa KOHTPOJIbHOMH
auHefixy ot 1000 MM npu TemmepaType 3TaJOHHPOBa-
HMSl Ha KOMIapaTope, BHIIMCHIBAETCS U3 macmnopra Ju-
HefiKH;

Q — JIUHeHHbl! KO3 (PHUHEHT pacliupeHHss KOHTPOJILHON JH-
HeHKH; ecsIM JIMHeHKa H3rOTOBJeHa U3 GPOH3HI, TO KO3(p-
(GunuenT paciuupenusl npuHumaioT paBHbiM 0,018 MM
Ha 1°C; .

! — Temneparypa KOHTPOJIbHOH JIHHEfIKH B MOMEHT KOMna-
pHPOBaHHUS pPelKH;

lxomm — TE€MIEpaTypa KOHTPOJbHON JNHHEHKH B MOMEHT ee 3Ta-
JIOHHPOBAHHs Ha KOMIaparTope.

Ta6nuuna 12
Onpenenenne cpepneil aamunl MeTpa peidku Ne 2342 (depHasi cTOpoHa)
Kourposbnas jaunefika Ne 0721 15 mast 1972 r,
AL = + 0,01 + 0,018 (£ — 16,8°) mMm.
ITonpapka
Orcuersl 110 auHeKe, MM 3a JAJIHHY
Yactb Cpeanee | xonurpoabiok | AHHa
peiikn 0= Ji, MM | JIHHEHKH H 4acTH
5 a o Temneparypy, | beiK, mm
MM
1 2 3 4 5 6 7
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)] —o,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=- 8,7°
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°
368 |1120449 | 1120081  [560040 | —068 | 559,72

Cpepusisi gauna Metpa peiiku Ne 2342 mo yepnoll cropoHe paBHa

5599,72
5)6

[Ipn BHIYHCJIEHHM NONPAaBKH HAa 4acTb METPa NOJL3YIOTCA (POp-
MYJIOH

= 999,95 MM.

AR = ALR,
rie k— yacTb METpPOBOrO HHTEpBaJa B MeTpax.
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3.13.14. ONPELEJIEHUE MOTPEUIHOCTE i
JELHMETPOBBIX JEJJEHUW PEMKH

ITorpemlHOCTH AEUHUMETPOBLIX AeJeHHH DeAKH ONpeiessoTcs NpH
MOMOIH KOHTPOJbHOH! JIHeKH B HHTepBaJje WTPuxoB 1—29 no uep-
uoit cropoHe n 47—76 no xpacHoit cropone pefiku. Ilpu ucciaeno-
BAHHAX BHINOJNHAIOTCA Bce TPeGOBAHUSA O NMOMEILEHHH [Jsi KOMIa-
pupoBaHHusd, 00 yKJajiKe pefiKM u ADyrue, ykasaHHble Ha cTp. 77.
[TorpemrHocTd JeUUMEeTPOBLIX Je€NeHHH He [OJKHBl IIpeBbIIATDH
+0,4 MM y peek, NpeJHa3HaueHHBIX AJIs1 HUBesaupoBauus I1I kiacca,
+ 0,6 Mmm— IV knacca 1 = 1,0 MM — py TeXHHYECKOM HHUBEJHU-
poBanuu. Onpesesenne NOrpelUIHOCTeH JELUUMETPOBHIX JAejeHH# pei-
KH npu HuBesuposaHuu III Kjacca BHIMOJIHSAIOT IHepel BHE3NOM B
noJie, IpH HHBeaupoBaHuH IV Kiaacca H TeXHHYECKOM HHBeJHPOBa-
HHHM — [IPH [OJYYeHHH HOBBIX D€eK MJIM NpPH HCHOJNb30BAHUH DeeK,
TIOJIYYeHHBbIX H3 PEMOHTa.

Ipexne yeM IPHCTYNHTh K ONpEeNeJEHHIO MOrPEINHOCTEN IenH-
METPOBHIX AeJeHull pefikd, OTMEYaloT Kpasd [NellMMeTPOBLIX wLlallleK
NpH NMOMOLIY META/JVIHYeCKOH JIHHeHKH H TOHKO OTTOYEHHOro Ka-
panjaia.

3aTeM yKJIaABIBAIOT PefKy FOPH3OHTAJbHO H MOBEPSIOT NOJHO-
CTbI0 CHavya/ja YepHYIO, a 3aTeM KpacHYIO CTODOHEI peiiku. Hame-
PEeHHs] KaX<Ioro MeTPOBOTO HHTepBaja NpPOHU3BOASAT [ABaXIHL.
ITepen BTOpHIM H3MepeHHEM KOHTPOJIBHYIO JIMHEHKY HEMHOTO CABH-
rator, IIpu 3anmucax BTOPEIX OTCYETOB 3aMHCHLIBAIOTCS TOJNLKO COTHIE
JIOJI MM,

B npouecce H3MepeHHHt mpM NOMOILH JIEBOH JYyNBI CJERAT 3a
HEenoABXKHOCTBIO KOHTPOJIbHOH JIMHEHKH BO BpeMsl H3MepeHHH, a
BTOPYIO Jyny nepeMeljaloT W NPH ee NOMOLIH TNPOH3BOAAT OTCUETHI
10 BCEM JeLUMeTpOBLIM wamkaM. [Tepen HauanoM H3MepeHHS Kax-
JOTO METPOBOrO HHTEepBaJja 3alHCBIBAIOT TEMIIEPATYPY KOHTPOJbHON
JIMHEeHKH.

OnHOBpEMEHHO C OmpejeseHHeM INOTpelIHocTell JelMMEeTPOBBIX
JeleHuii peliku NOBepsIOT COBIAJEHHE HYJIEBOTO MAeJeHHsT 4epHOH
CTODOHEBI PeHKH C MJIOCKOCTbIO NATKH. OTKIOHEHHUS HYJNEBOrO JeseHUs
pefKH OT INIOCKOCTH NSITKH He HOJIKHBEI NpeBbimath +0,5 MM miasa
peex, npefHasHauyeHHBX 115 HuBesupoBanus III u IV xknaccos, u
=+ 1,0 MM — 171 peex, NPHMEHSICMBIX IIPH TEXHHYECKOM HHBEJIHPO-
BaHud. DTU OnpejeeHusi NPOH3BOAAT NPH HOMOLLHM KOHTPOJIBHOI
JIMHEIKH, H3Mepsisi PAacCTOSHHA OT IJIOCKOCTH [ATKH [0 MepBOro
nenuMerposoro mrpuxa. Huasi ynoOGcTBa OTCUHTHIBAHMA K IIATKE
pefiKH MPHKJIAALIBAIOT POBHYIO TOHKYIO METaJ/IMYECKYIO IJIACTHHKY,
Hanpumep, Je3pue 6e30nacHOR GPUTBBIL.

Ilpumep oOpaGoTku pesyJbTaTOB H3MEDEHHII TpUBEJCH B
taba. 13.

B rpa¢y 4 soinucuiBalor pasuoctu orcueroB I—II. Oun B npene-
JJax METPOBOTO HMHTEpBaja He JOJIKHBI Pasju4aTbCsl MexAy coboli
Gonblue uem Ha 0,1 MM.

B rpagy 5 BbimuchiBaloT cpejHee u3 ABYX oTcueros | u IL
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Hepunast cropona
Konrponbnas auneiixa Ne 0721

Ta6auna 13
Onpenenenue norpemmuocreit JeUUMETPOBBIX NedeHuil pefiku Ne 2485

10 mas 1972 r.

tﬂaq =+ 8,7° tKOH = - 9,5°
Orcuersl noﬁ KOHTPOJIbHON
JnHeHKe, MM Pas- Norpeuwno Cayua
nelx\xrgn- HOCTIb H3 %ﬂﬁﬁgﬁga lleupHMeTDgT" ﬂﬂrgelﬂlﬁggl'fﬂ
Merpop 1010 CH H51 IIM—-M, Vi Bufoxenf;Hnﬂ igﬁgtgapgum
| 11

1 2 3 4 5 6 7

l 0,00 0,28 0,28 0,14

2 100,12 100,45 0,33 100,28 40,14 +0,12

3 200,03 200,28 25 200,16 —0,12.. —0,14

4 300,15 300,50 35 300,32 -+0,16 40,14

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 40,01 —0,01

8 700,10 700,44 34 700,27 —0,09 —0,11

9 800,14 800,46 32 800,30 0,03 40,01
10 900,35 900,65 30 900,50 --0,20 40,18
10 0,00 040 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 40,12 40,10
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 —-(),04
18 800,18 800,55 37 800,36 0,00 —0,02
19 900,17 900,62 45 900,40 0,04 40,02
20 1000,16 1000,55 39 1000,36 —0,04 —0,06
20 0,00 0,16 0,16 0,08 V
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 +0,0l
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
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++0,70

28

= - 0,025 mMm.
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B rpady 6 nomemaior pasHOCTH MeXAY CpPEAHHMH OTCYETaMH
JABYX COCeJHHX LITPHUXOB. DTH BeJTHUUHHBI SIBJISIOTCS NOJHBIMH NOTpeLI-
HOCTSIMM JeUMMEeTPOBLIX AeneHuil pefiku. M3 aTux mnorpelHocrefi Hc-
KJIIOYAIOT CHCTEMATHYECKYIO YaCTb H HAXOAAT CJAyuyaiiHble MOTpel-
HocTH. JI/1st 3TOrO CKJaABIBAIOT BCe PA3HOCTH rpadul 6 1 geasT cyMmy
Ha 4HCa0 pasHocTed. B mauHOM mpuMepe cHCTeMaTHuecKas morpei-
HOCTb JEUHMETPOBOro JejeHus o==-+0,025 mm.

Hckiouas nosyuenHoe sHaueHHe ¢ U3 MOJHBIX IOTPEUIHOCTEH, Ha-
XOJSAT caAyYyaldHble MOrpeliHOCTH ACIUMETPOBOro JesneHus peiiku (rpa-

da 7).
3.13.15. ONPEJLEJEHHE PABHOCTEHN BBICOT HYJIEW PEEK

Ilepen Bble3snoM B noJie ONpPEAESIOT Pa3HOCTH BHICOT HYyJel
YEPHBIX H KPACHBIX CTOPOH KOMILIEKTA PEEK M PAa3HOCTH BBICOT HyJefl
KpPacHOH M YepHOH CTOPOH OAHOH pefiku. DTa NOBEPKA BbIINOJHSIETCS
caenyouum o6pasom. Ha paccrosnun 15—20 M or HuBesnnpa 3abu-
BAIOT YeThIPe KOCTBLJIS HJIM KOJd, B TOPLLlI KOTOPBIX BOUTHI 'BO3JH.
Ha kax<Ablil KOCTBIIb MOOYEPESHO YCTaHAB/IUBAIOT 06e pefiki H mpo-
H3BOJAT OTCYETHl KaK MO YepPHOMH, TaK U MO KpacHoH cTroponam. Pelikn
JOJIKHBI yCTAHABJHBATLCS CTPOrO OTBECHO, a OTCYETHl MO peiKam
JO/KHBl TIPOM3BOJHUTLCS CO BCEH TILATENbHOCTbIO. IDTH AEHCTBUs
cocTaB/aI0T oAuH npueM. Bcero gesalor asa npuema. Mexny npu-
€MaMH MEHAIOT BLICOTY HuBeaupa Gosee ueMm Ha 30 mm. [lpumep
cnpeje/eHHsl Pa3HOCTH BLICOT HyJiell peek faH B TabJ. 14.

Ilpu onpeneneHun pasHOCTH BLICOT YEPHON W KpacHO# cTopoln
IIOABECHOH peHKH NOCJeJHIO NOABEUIMBAIOT Ha 3a6HTHIH B JAepeBo
(cTos16, 3naHMe ¥ T. 1I.) WTHT B NPOH3BOAAT OTCYETHl. 3HAYeHHH
pasHocTeH He MOJKHBI pPas3auyaTbcsd MexAy coboi Gosblie ueM Ha
3 MM. 3a oxoHYaTe/bHLIH pe3ysbTaT OepyT cpefHee M3 BceX Ompe-
JesleHu .

Ilpu nusenupoBanusu 111 u IV kaaccos, ecian cpeaHss pasHocTb
BLICOT HyJeH 4YepHBIX M KDacHBIX CTOPOH peek Mmelblle = 1 MM, a

Ta6nuuna 14
% g Orcquu no pEﬂKSM PasHocTs OTCHYETOB
A
a - Ne 2481 Ne 2482 Ne 2481—Ne 2482
- % Ne 2481 | Ne 2482
Z = yepHana KpacHasa| vyepnas KpacHasn qepHas l KpacHag
I 1 1363 | 6150 | 1362 | 6051 | 4787 | 4689 +1 --99
2 1412 | 6200 | 1411 | 6099 | 4788 | 4688 +1 4101
3 1491 | 6276 | 1491 | 6178 | 4786 | 4687 0 98
4 1592 | 6379 | 1591 | 6279 | 4787 | 4688 +1 4100
1 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 —1 498
4 1638 | 6426 | 1636 | 6325 | 4788 | 4689 42 +101
119001 50 198| 11898 49405| 38298 37507 l 42 | 4793
Cp. 1487,5| 6274,8| 1487,2| 6175,6| 4787,2| 4688,4| 40,2 | 99,1

8l



IpH TeXHHYeCKOM HUBENTHPOBAHHH =+ 2 MM, TO 3TH Da3HOCTH He
yunTbiBaloTcs. EC/IM 4HMCIO INTaTHBOB B XOAe HEYETHOE, TO NpH
6oJIbIIHX PA3HOCTSX HEOOXOAUMO BBOAMTL MONPABKH B NpeBbILIEHHS.

B npumepe pasHocTb BhCOT HyJel peek Ne 2481 u Ne 2482 pas-
Ha: y uepHbIX cTopoH -+ 0,2 MM, y kpacHbeIX cTopoH -+ 99,1 Mm. Pas-
HOCTb BHICOT Y naphl peex pasHa 0,2 — 99,1 =— 98,9 = — 99 mMm.

C BesnyuHoit 99 * 3 MM CPaBHHBAIOT NOJyYeHHbIE HA CTaHIHH
PacXoXIeHHs MeXAy NpPEBBLIIIEHHSIMH 1O YepHOH ¥ KpacHOH CTOpO-
HaM peex W PAa3HOCTH BLICOT HyJel peek. Ec/u 3HaueHHs Ha CTaHLHH
OTJIHYAIOTCSI OT 3TOH BeawuuHbl Gosbine ueM Ha 99 = 3 mm (96—
102 MM), TO Bce HAGMIONEHHUS HA CTAHUUH NEepeebiBaIoT.

3.13.16. ONPENEJIEHHE CTPEJIKH NPOrHBA PEHKH

B pesyabraTe BHEINHHX NOTOAHLIX BO3AEHCTBHI, a TaKke He-
GpexxuoOro o6palieHus ¢ peiikaMu oHM Kopobarca. Kopobierne mo-
XKeT ObITb NPHYHHOH TorpemiHoctell HuBeaHposanus. [lostomy pas B
MeCsIIL cleyeT onpeaensiTh CTpeaKy nporuba.

a a;
@4 YT T oD
\Z/ -

0
Se - &"——..‘\

Puc, 60, Onpepenenne crpeqkH mporn6a
pelikn.
a — cTpesika nporu6a; 6 — xpaHeHHe pefiku,

Ins toro utoObl ONpEeNeJHTb CTpeJKy nporuba pefiku, ee cie-
JLyeT 110JI0XKHTL HAa 60KOBOE pe6po ropH30HTAJbHO, HATAHYTh TOHKYIO
METAJIMYECKYI0 TPOBOJOKY HJH HHTb MEXAY KOHIAMH BOTHYTOH
CTOPONBI peiikH ¥ NPH MOMOLIIM JHIeHKH HJIH MHJJIMMETPOBOA Gyma-
I'd H3MEPHTbL PACCTOSIHUS OT TOH HHTH IO MOBEPXHOCTH PEHKH OKOJIO
neqenuit 1,15 u 29 unn 48,63 u 77 pepeBsHHOH peiiku # okoJo 2, 30
U 58 y UHBApHDLIX peeK.

[To noayucuislM COOTBETCTBEHHO PACCTOSIHHAM a1, Qp H a3
(puc. 60, a) uporu6 pellku BbLIYHCAAIOT 1O GopMyJIe

f=a -0t (3.15)

Y XOpolMX WHBADHBIX peek cTpenaka nporuba [OMKHA GbITh

Menbiie 5 MM, a y Aepensiiibix — MeHbiwe 10 mM. Ecan y unsap-

a a:
1;' ? Goablue yeM Ha 5 MM, TO

HOH peliki @, oTaAHYaeTcsi OT
TaKylo peliky BO BpeMs nepepbiBoB B paboTe C/eAyeT K/aacTb Ha
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yIophul 1OJ, ee CePeAMHON HJH MO KpasM, KaK nmokasaHo Ha puc. 60, 6.
OTHM caMbIM OyJeT yMeHbLIaThCsl cTpeska nporuba. Tak ke nocry-
NaloT U ¢ JepeBsHHLIMH PelKaMu.

3.13.17. OBPAIEHHE C HUBEJIHPOM H PEHKAMH

3a COXPaHHOCTb, HCIPABHOCTb HHBEJHPA, pPeeK, a TaKXKe BCEro
060pYNOBaHHS H 32 NPABUJIbHOE GepexHoe O6paleHHe C HUMU HeceT
OTBETCTBEHHOCTb PYKOBOAHTeNb Opuraabl. OH 06s3aH 00y4uTb BCeX
yJeHOB Opurafbl npaBuiaM oOpalleHHsl C HHBEJHUDOM H peillkaMu
H CJIeHTb 3@ UX BHINOJHEHHEM.

ITpu o6pameHny ¢ HUBENUPOM M pefiKaMH CJEAYET MOMHHTb, YTO
9TO TOYHLIE NPHOOPH! H OHH TPeOYIOT K cebe GepeXXHOr0 OTHOLIEHHUS.

YK/IaJbBaTh M BHIHUMATb HHBEJIHP M pPeHKH H3 YIaKOBOUHBIX
SILMKOB cjenyeT 6e3 GOJbIUMX YCHIMH H HaXXMMOB; HHBEJNHD IIpH
aTOM HeoOxonuMo 6paTb 3a NOACTaBKY. Bo Bpems pa6oTsl B moJe
HHCTPYMeENT obeperaloT oT MONafiaHHi Ha Hero BJAry, NbLIYM U TIP3,
CHCTEMAaTHYeCKH NPOTHPAIOT €ro YHUCTOH BETOWbIO HJIH YAAJSIOT
IBIb U TPS3b NPH MOMOLIM KHMCTH. Tpyliuecs M pxKaBelollHe YacTH
HUBeJHpa (nmofbeMHble, HABOASALINE BUHTH M APYNHe 4acTH) NepHO-
JIMYECKH NPOTHPAIOT BHauaJje Mac/AsHOH TPSINOYKOH, a 3aTeM CyXOi.
Ecan Ha HuBenHp M pefiku momaja pjiara, TO BHayaje HX Claelyer
BBITEPETh TPANKOH, 3aTeM BBICYLIHTb, CHOBa NpPOTEPETb H cMasaTh
MeTaJIIHYeCKHe OTKPbITble YacTH HHCTPYMEHTa YacOBLIM MacijoM.
Ecan HuBenupoBaHue NMPOH3BOAMJIOCH TNPH OTPHLATENbHON TeMmepa-
Type BO3JyXa M HHCTPYMEHT BHECEH B TelJIoe IOMelLleHHe, CJeLyeT
He MeHee 4YeM yepe3 ABa yaca BBLIHYTb €r0 H3 SIIHKA H NPOTEPETDL.

OnryHueckde yacTH HHBeJaHpa 3anpeLlaeTcss NPOTHPATb TPSNMOY-
KaMH, 3aMac/eHHbIMU HJIH CMOYEHHLIMH CIHPTOM M GeH3UHOM, — HX
MOKHO NMPOTHPATb TOJbKO MATKOH OeJiofi TKAaHbIO H3 JIbHA, TOHKOTO
10JIOTHA H BaTOM.

ITpu nepepriBax B paGote Ha 06Gef HJIH Ha HOUb HHBEJHD H pefiRH
yKJaAbIBAIOT B YNAKOBOYHbIe sUMKH. JlomyckaeTcsi B OTHAEIbHBIX
cllydasix XpaHHUTb pefiky B 6Pe3eHTOBBIX YeXJ/aX. 3anpellaercs ykiaa-
IbIBaTh PeHKH Ha 3eMJi0 6e3 YeXJIOB H SIIIMKOB.

Hupennp nepenocaT co cTaHLUHMH HAa CTAHUHMIO YCTAHOBJEHHBIM Ha
LITaTHBE B BEPTHKAJBbHOM TOJNOXKEHHH. Bce 3aKUMHble BUHTBI JOJXK-
Hbl ObITb 3akpemensl. OT BO3MEHCTBUI CONHEYHBIX JydeHd HHBEJHP
Npu NepeHocKe 3alUHMILAIOT MPH NoMoluu 6eJsoro 4exnaa, a BO BpeMs
Ha6MIofeH Ui Ha CTaHIMH — NPH NOMOIM 30HTa. Pefiky npu nepenoce
C/eLyeT AepXKaTb 32 PY4YKYy HJH YKJaAbIBaTL pe6poM Ha miedo. 3a-
npemaeTca ykJaAbBaTh PefiKy naaliMsi Ha IJedo, TaK KaK B 3TOM
cnyuae Oyfer cTHpaTbhes ee IIKaJa, YTO 3aTPYAHHT B LaJjbHellleM

,IPOH3BOJCTBO HHBEJHPOBAHHS.

IIpu nepee3nax mo xeJesHoll gopore claBaTb HHBEJIHD B Garax
3anpeliaeTcs; Ha aBTOMOOMJILHOM M TI'yXKeBOM TPaHCIOPTE HHCTPY-
MEHT U pellKH NepeBO3sT B YNAKOBOYHLIX SIL{HKAX, KOTOPble YKJaJbl-
BaIOT HAa CEHO, CTPYXKM M T. I. H 0043aTe/bHO NPHBASHIBAIOT K
KY30BY.
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I'masa 4
HUBEJUWPOBAHME 111 u IV KJIACCOB

4.1. NOTPEIIHOCTH HHBEJIHPOBAHUSA

Ha rtouHoCTh HHBe/NHPOBAaHHS OKa3blBAIOT BJMSHUE HHCTPYMEH-
TaJbHble NOrPELIHOCTH, JHYHble W IOTPEUIHOCTH, 3aBUCSIIMeE OT BHEIl-
HHX yciaosHi. Bce aTH morpemHocTH B3aHMOCBSA3aHBl H TPyJHOpas-
JIeJIHMbI.

1. TorpewHocTh B3rsaa. dta NOTPELIHOCTh 3aBHCHT OT yBeJuye-
HHSl 3PHUTEJNbHOH TPYOH HMBeJHpa, ee KauecTBa, OT KauecTBa U LieHbI
IleJieHUsT YPOBHs T (B HUBEJAMPAX ¢ KOMIEHCATOPAMH — OT NOrperl-
HOCTH CaMOYCTaHOBKH BU3HPHO! JIMHUHA) U OT JJIHHBI BU3HPHOTO Jy4a.
[TorpewHOCTb B3IVISIAA Mgy CKIAAABIBAETCS M3 CJAEAYIOUUX IOrpem-
HOCTEl:

a. [Torpemnoctb orcuera no wamleunoi peiike. Ee Biausnue Moxer

6LITb OLlEHEHO MO hopMmyJe 30
More = F"p— . (4.1)
[1pu HuBeJHPOBAHHH CnOCOOOM COBMENIEHHSI 3Ta INOrPELIHOCTb
aHaJOTHYHA NMOPPEIIHOCTH HaBeleHHs GHcceKTopa Ha LITPHX pedkH,
KOTOpas paBHa
Hians == L (4.2)
1aB FP” . .
B dopmynax (4.1) u (4.2) BBedeHsl o6o3naueHusi: I’ — yBenuue-
e 3puTesibHOH TpYyObl, L — paccTossHHe OT HUBeNHpa A0 pelKH.
6. [TorpeirHocTb COBMeELEHHs] KOHLOB NY3bipbKa KOHTaKTHOTO
ypOBHS

Meop = —— 3 4.3)

3/leCh T — lIeHa JieJieHHsl YPOBHS Ha 2 MM.

B. [lorpemHoCcTb OKpYIVIEHHS NpPH OICYeTe [0 CAHTHMETPOBHIM
IaliKaM JepeBsiHHOM pellKu; oHa paBHa 0,54 MM.

[Morpemnocts B3rasiia 1py HUBEJHPOBAHHH crocoboM cpepHedt
HHTH MOXHO Ha#iTu no gopmyae

Maar = ‘/ (37%15')2‘1' (‘l‘ﬁl)%mg“, 4.4)




a cnoco6oM cOBMeILeHUs — 10 hopmye

Maar = ‘/ () + (25" (4.5)

[MorpemnocTs NpeBbILIEHNs, H3MEPEHHOTO Ha CTAHUMH MO OJHOM
CTOpOHe PeHKH, paBHa

m::'n == Mpar V§, 4.6)

4 CpPERHEro npeBblIIEHMS, H3MEPEHHOro IO YepHOH u KpacHOW cro-
poHaM (OCHOBHOH U AOMOJIHUTE/LHOH IIKaJaM) peek,

m
Mey == %—‘ = Mlgar, “4.7)
T. €. OT'PEIIHOCTb Mpsr PABHA NOTPEMIHOCTH NPEBILIGHUS Mer.

[Tpu nuBenuposanuu IIl ksacca nmpu nJuHe BH3UPHOTO Jyya
100 M, yBenuueHHH 3pHTENbHOH TPYOe ['=30%X u uLeHe [eseHHus
ypoBHs T=20"" NOrpemHOCTb My GyAeT paBHa % 0,8 MM.

Kak Buznno u3 hopmy (4.4) u (4.5), HOrpELIHOCTH My B My HAXO-
JAATCST B NPAMOH 3aBHCHMOCTH OT AJIMHBEI BH3HpHOro Jyua. [Toatomy
npu Huseauposanun III u IV knaccoB cieayer ouenb OCTOPOXKHO
NOAXONHTb K YBEJHYEHHIO DACCTOSHHH MeXJAy HHUBEJHPOM H peil-
KaMM, a TaKXe K IIPMMEHEHHIO HOBBIX HMHCTPYMEHTOB, He mpeay-
cMoTpeHHHX HMIHCTpyKuHel.

2. IMorpewmHocTh, BEI3BaHHAST YTJIOM [ M €r0 H3MCHEHHSIMH BCJeA-
CTBHe TelJIOBLIX Bo3jeficTBul. [TouTH Ha KaXKIOM HpeBHILEHHH CKa-
3biBaeTcs BIHSIHHE yrjia i HUBEJAHpa, T. e. HenapaJyIeIbHOCTH BU3HPHO#
OCH 3pUTe/ILHON TPYObI M OCH YPOBHSL.

W3-3a BamsHuA yria [ HUBeJupa npeBbilleHHe OyaeT OHO0YHO
Ha BeJIHUHHY

AR = Ay — Ay = tgi (Ls — Ly), 4.8)

rae Ly u Ly— paccTosiHHs OT HHBenupa [0 3afgHell M nepexuei
peex.

Eciou npusste, uto yroa [ pasen 10” u npu paGoTe Ha cTaHunu
IONYCKAIOT HEPABEHCTBO PACCTOSHHN MeXAY NepelHed M 3afHed
pefikamu, paBHoe 5, 10 1 25 M, TO OrpeIIHOCTH B MPEBLILICHUAAX OYAYT
coorBeTc1BeHHO paBHul 0, 25, 0, 50 1 1,25 mM. B xo/1e 3Ta nOrpeImnuocTs
Oyner cymmuposatbhesi: npu X (Lg — L) =500 M u i{=5" norpeiu-
HocTh Gyner paBHa 1,25 MM, a npu {=10"" norpewmHxocTsb Gyner 25 MM.

[TosTomy HemomycTHMoO, 4TOOBI IPH HHBEJHPOBAHHH Ha Bcex
cranuusx pasHoctd Ly— Ly Gblin Bce BpeMs C OJHHM H TeM XKe
3HAKOM, & yroa i Gbl1 GoJblie ykasanHoro B MIHCTpykuuu pomycka.
IIpu paGore B moJje cJelLyeT CHCTEMATHYECKH ONPENeNsiTb H IpU
He06XOIUMOCTH UCIPABJAThL YIOJI i HUBEJHpa.
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4.1.1. BAUAHHUE TENJIOBbIX BO3AEHCTBUN HA HUBEJIUP

Yroa i HuBesHpa BO BpeMs HaOJIOJeHHH H3MEHSeTCs BC/IEACTBHE
TEeIJIOBbIX BO3AeHCTBUI (HAarpeB HHBeJMPa JyuaMH COJHHA M T. 1.).
OTa NpHYHHa fBJSEeTCS OJHHM M3 BaXKHEHLINX MCTOYHHUKOB NOTpell-
HOCTell HHBenHpoBaHHdA. VX BIHSHHE MOXHO CBECTH K MHHHMYyMY CO-
OTBETCTBYIOILEH MeTOAUKOH HabmaofneHHH Ha ctaHuuu. [Tostomy npu
HHBEJIMPOBaHHK HAOJIOAEHHUS Ha CTAHIHH LOJIXKHEI CTPOTO BHITOIHSATD-
¢ B TOH NOC/eJ0BaTeqbHOCTH, KOTOpas ycTaHosjeHa HMHcTpykuued.

ITpu paGote B moJie HEOGXOAMMO 3alUULIATb HUBeJHp (0coGeH-
HO HHBEJHPBH C YPOBHEM) OT MONAJaHHii Ha Hero mpsIMBIX COJIHeY-
HBIX JIy4eH, HCIOJNb3ys 30HT HIH KaKue-1u6o JIpyrue cpencrsa.

B nacroduiee BpeMsi OTEUECTBEHHOH ONTHKO-MeXaHHUYECKOH
NPOMBIIIEHHOCTbIO BBIMYCKAIOTCSI HHCTPYMEHTI VIS HUBEJNHPOBAHUS
HI u 1V kaaccoB, y KOTOpHIX yroJa i uameHsieTcsi He GoJibile yeM Ha
+0,8” npu namenenuu rtemmepaTtypnl Ha 1°C H I/ TEXHHYECKOTO
HHBEJIUPOBaHHS — Ha =% 1,5, ¥V HHUBEJHPOB C KOMIIEHCAaTOpaMH H3Me-
HEHHe yIVla [ NpH TemIOBLIX Bo3AeicTBUAX nopsaka 0,5” Ha 1°C.

4.1.2. NTEPEMEULIEHHSA KOCTbIJIEH W ITATHBA

[Tepememenusi oTMeualoTCs Kak BO BpeMsi HaGJIOJeHHH Ha
CTaHLHH, TAK W BO BpeMs mnepexona HalbjiofaTelss CO CTaHIUMH Ha
CTaHLHMIO. B 3aBHCHMOCTH OT TPYHTa M €ro BJAaXKHOCTH IepeMelleHHs
MOryT GbiTb pasJHYHbIMH IO BequuynHe. HanGosbline nmepemerneHus
nabmionaioicss Ha TOP(QSHUCTBIX, BJAXKHBIX, MSTKHX H KaMEHHCTBIX
TpYyHTaXx.

OcoGeHHO CHJIbHBIE OCeflaHHsl INTAaTHBA OTMEYaloTCs B Hayaje
BECHDl, KOrfla TOJNbKO HAYWMHAeT OTTAMBaTb BEPXHHH CJOH TIpyHTa.
B 370 BpeMs IITATUB 32 OJIHY MHHYTY MOXET H3MEHHTb CBOE MOJO-
J)XeHue Ha BeJHyuHY 70 0,1 MM.

BenenctBrue nepeMelleHHil KOCThIIEH 1 IITATHBA NPEBHILIEHUS HA
CTAHLUH H3MEPSIOTCS ¢ HEKOTOPOH MNOTPelIHOCTbIO. DTH NOTPeIIHO-
CTH MOJIHOCTBIO CKA3bIBAIOTCA HA Pe3yJbTaTaX OLHOCTOPOHHEro HHBe-
nuposanus. B npsmMoM un o6paTHOM XOZaX MOrpemiHOCTh UMeeT NPOTH-
BOIOJIOXKHbIE 3HAKM W B PasHocTb d==Hhyp — Hosp BXOAMT YIBOEH-
Hasi BeJMYMHA morpeliHocTH. CpenHee Xe npeBbilleHHe B 3HAYHTeEb-
HOH Mepe cBOGOAHO OT BJHMAHHI NepeMelleHHH KOCThbIIEH U IITaTHBA.
[Tosromy npu Husenuposauuu 111 xnacca caenyer o6s3aTesibHO HpPoO-
KJaablBaTh XOAB! B NIPAMOM H 06paTHOM HampabJeHHsIX.

Uro6el oc/1aGHTh BJMSIHUE IepeMellleHHH NepexOoAHbIX TOYeK Ha
pe3y/abTaThl HHMBEJIHDPOBAaHHA, HEOOXOAMMO BHIOHDATb MecTa [Jis
YCTaHOBKH IE€PEXOJHBIX TOYEK H HX THIHL

4.1.3. BIUSAHUE BEPTHKAJIbHOW PES®PAKILHH
HA PE3YJIbTATbl HUBEJIHPOBAHHUSA

Binsune pedpakuuu NpU HHBEJHPOBAHHH B OCHOBHOM HMeeT
clayualiHblli xapaxkrtep. JIuumb B OTHENbHblE, CPABHHTEJILHO KOPOT-
KHe NepHOAbl NpPH OnpejieeHHBIX METeOPOJIOTHYECKHX HJIHM 0COGBIX
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MECTHBIX YC/JIOBHSIX BJAHMAHHe pedpakuuH MOXKET CTaTb CHCTEMAaTH-
YeCKUM.

COOTBETCTBYIOIMM HAayaJOM H KOHIOM paGoT H YCJAOBUSMH IpO-
XOXEHHUS JyYa Hal NOBEPXHOCTbIO 3€MJIH, KOTOPblE TOBOJBHO CTPO-
ro periaMeHTHpyloTcs: MHcTpykuueii, BiaMsHHEe pedpakuHH MOXKeT
GuITh 3HAUHTENIbHO ocaabiaeHo. [ToaToMy HeT 0cO60i HEOGXOTHMOCTH
VYUTHIBATb 3TO BJHSHHE,

4.1.4, NOrPEIIHOCTH HHUBEJHUPOB C KOMNEHCATOPAMH

Huseannpam ¢ KoMneHcaTopaMH NPHCYIIH CBOH HHCTPYMEHTAJb-
Hble TOIPelIHOCTH. BuimAHMe 3TuX mNOrpemiHOCTEdl Ha npeBbiLIeHHE
MOXKHO OLEHHTb 10 (opMyJIe

Monn =2;—1"(f,sina——s; sinB) + 2dsina, 4.9)

rae d — pacCTOsIHHe OT ONTHYECKOro leHTpa oOheKTHBAa TPYGbl 1O
BEPTHKAJbHOH OCH HHCTPYMEHTa;

L — paccrosiHHe OT HHBeJqHpa 10 peliky;

fi — doxycHoe paccrosiHHe 0OBeKTHBa NpPH BH3HPOBAaHUH Ha
paccrosinue L;

§; — paccTosiHue OT KOMIeHcaTopa A0 CeTKH HHTel IpH AaHHOM
yCTaHOBKE HHBEJIHPA;

B — yroJs OTKJIOHEHHMsl BH3WPHOTO Jyya KOMMeHcaTopa IJjisi AaH-
HOro pacCTOAHHS H JAHHOTO a YIjla HaK/JOHA MHCTPYMEHTa.

B 3aBHCHMOCTH OT KOHCTPYKUHMH H IOCTHDOBKH HHBeJHpa BeJH-
YHHA NMOTPELIHOCTH Myomn M3MeHseTcs oT 0,05 no 0,10 MM 1 Gosiee npu
HakJ/OHe 3puTesbHOi TPY6hl Ha 1’. IlorpelnocTs cKkasbiBaerTcs Ha U3-
MepPEeHHOM MpeBLILIeHHH TEM CHIbHEe, Y4EM XYXKe OTBIOCTHPOBAHLI KOM"
[eHCAaTOp HHUBeJHPA H KPYIVIbIl YCTAHOBOYHBIH YpOBEHb, MO3TOMY
3Ty INOTPEIIHOCTb HEOOXOHMO ONpeNeNuTh A0 Bhe3ga B mnose. st
60pb0Obl ¢ NOTPELIHOCTBIO HEeJOKOMIEHCAUUH HaGJIONeHHs] HA CTaH-
Luax cjesyeT BHUIOAHATL no nporpamme 3IITI3 uaum 31113 Ha He-
getHeix # 13311 Ha werHbx cranuusax. 3xecs 3 u [1— orcuers no
3ajHell ¥ nepefHed pedKaM nmo uepHON M KpacHOH cTropoHam (mo oc-
HOBHOH W JOTOJIHHTEJbHOH IIKajaM).

Ecan nabmogenus Buinosusiorcs no nporpamme 31113, to me-
pel nepBbiM BU3HPOBAHHEM Ha 3aJHIOI0 pefiky, a TaKxXe Mepel BTO-
PbIM BH3HDOBAHHEM Ha NEPENHIO0 PefiKy CaelyeT Ny3blpek KpYrJoro
YPOBHSI NPHBOAHTbL B HYJbIYHKT NPH NMOMOIIH MOXbEMHLIX BHHTOB.

Ecnu na6uoaenus suimoansiorces no nporpamme 3I1T13 u 13311,
TO BEPTHKAJIbHYIO OCb HHBEJMpA CJielyeT NMPHBOAHTbL B OTBECHOE MO-
JIOXKEHHe 11a HeYeTHBIX CTaHUMSAX, Korja Tpy6a HampasjeHa HA
3aJHIOI0 peilKy, a Ha YeTHbIX — Ha nepeluioo. ExexniieBno, kpome
TOrO, CJIeLyeT MOBepsiTh, a B HEOOXOAMMbLIX CJAy4Yasix H IOCTHPOBATb
KPYT/blil yCTaHOBOUNILII YPOBeHb H B CPOKH, yKasaHHble paHee,
onpejensTh BeJHYUHY HeJJOKOMIEHCALUH,
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4.1.5. THOIPOTEPMUYECKUE JOBH)XEHUS 3EMHOM NMOBEPXHOCTH

B Becenue-JieTHHH NEpPUOA Ha TePPUTOPHH HalleHd cTpPaHbl Hpo-
HCXOJHT OTTAaHBaHHE M OCeJaHHe IPYHTA, a B OCEHHE-3UMHHI —
saMep3aHHe M NOAHSTHE, T. € B TeueHHe roja Hab/I0[aloTCs THPO-
TeDMHYECKHE J[BHXKEHUS 3eMHOH IIOBePXHOCTH. ITH [ABIHXKeHHS
3eMHOH MOBEpXHOCTH MOTYT OBITb PHYHHON MOTPEUIHOCTell NI HBE-
JIMPOBAHUH.
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Puc. 61. 'ugporepmuueckne ABHKEHHS 3€MHOM NMOBEPXHOCTH HA OMBLITHOH MJIO-

ma)u(e c 18 asrycta 1943 r. no 10 uionst 1945 r. (BBepXy — Xoi Temnepary-
pHl BO3jyXa).

Ha puc. 61 noxasansl cMelleHHsI 3eMHOH TMOBEPXHOCTH B TeyellHe
roaa B ycioBusix BepxHe-KosabiMCKOro Haropps.

IMTox Mocksoit B 1964 r., mocje TOro Kak Hayajoch CHJbHOE
TasgHHe cHera (mocye 7 ampessi), ObIM OTMEYEHbH 3HaYHTeJbHbIE
ONYCKAHHMS 3€MHOH NOBEPXHOCTH. B OTHe/NbHBIE CYTKH 3TH OmycKa-
HHs1 JocTurann 3—5 MM, B cpefHeM 3a 25 QHell 3eMHas NOBEPXHOCTb
omycTusiach Ha 25 MM.

Oco6eHHO cHJ/IbHLIE THAPOTEDMHYECKHE MABHXKEHHS 3eMHOH Mo-
BEPXHOCTH MOTYT NpPOSIBJASATbCS B padoHax ¢ riy6oKHM npoMepsa-
HHEM H NpOTaMBaHHEM TpyHTA. B 3THX palioHax rujpoTepMHUYecKHe
IOBHXKEHHSI MOTYT 3HAUYHTEJNbHO CHHXKATb TOYHOCTb HHBEJIHPOBAHMS,
0COGeHHO NpH AJHMTEJNbHBIX (B TeUeHHe HECKOJNbKHX JHel) nepepbl-
Bax B pabore, eciu HaGa0AeHHsT OYAYT 3aKaHUMBATbCS HA Mepexol-
HBIX TOYK4X, 2 He Ha NOCTOSTHHBIX MJIH BPEMEHHBIX 3HaKaX.

Cuabiible THAPOTEPMHUYECKHE [ABHXEHHS MOTYT 3HAUHTE/JIbHO CHH-
XKaTb TOUHOCTb INpPH HPOJOXKEHHH [JHMHHLIX HHBEJHDHBIX XO/OB.
[1pu nusenupoBanuu II u 111 knaccoB BecHOH U JIeTOM THUAPOTEPMH-
yecKHe ABHXKEHHSA OYAYT NPOsIBAATLCA B BHME NMOJOXHTENbHBIX pas-
Hoctell d==hpp— Nosp M OCEHDIO — OTPHLLATE/bHBIX Pa3HOCTEH.
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4.1.6. MOrPEMIHOCTH HUBEJMPOBAHHS, BBISBAHHBIE PEAKAMH

IIpu nnsenuposanun 111 u IV kaaccoB, @ TaKXKe mpH TeXHHuEC-
KOM HHMBEJHPOBAHHMH TpPHMEHAIOTCA B OCHOBHOM /IEDEBSNHLIC DEHKH.
DTHM pefikaM CBONCTBEHHHI cJeyiomue OWHOKH:

a, [TorpemwHocTs co6eTBeHHO KOoMMapHpOBaHHSl IEPEBAHHBIX pEex.
BeJsnuyHa MOrpemHocTH KOMNapupoBaHus My ACDEBAHHBIX peeK NpH
NOMOIIH KOHTPOJIbHBIX IHHEEK paBHa +0,03—0,05 MM, ecyiu npH KOM-
NAapHPOBAHHH He OBIIM JONyIleHbl Kakue-1M00 rpyGhie HapyueHus
Tpe6Gosanuii Uucrpykuun. Uspecrno, uto A/HHA METPOBOro HHTEpBA-
Jla peHKH CHJIbHO H3MeHsieTcs B 3aBHCHMOCTH OT TOro, B KaKoM
NOJIOXKEHHH KOMIapHpyeTcs pef-

Ka, T.e. KaK OHa YJOXeHa Ha

rOpH30HTA/bHYIO NJI0CKOCTD. M
Ecnn peftika npu KoMmnapuposa-
HHMH TNPOTHYJAach, KaK NOKAa3aHO
Ha puc. 62, To nJMHA CpenHEro
Merpa GyleT MeHblle, YeM KOrza
pefika ycTaHOBJIEHA BepTHKasbHO, B 3aBUCHMOCTH OT BEJIHYHHBIL NPO-
ruba JJuuHa Merpa JepeBsiHHOH pefKH MOXKET H3MEHATbCA 10 0,2—
0,3 mm. ITostomy TpeGoBanne MucTpyKiMu O TOM, 4TOGbI TPH KOM-
NapUpOBaHUM pelika JNOJIKHA GblTh FOPH30HTAMNbHA, CHCAYET CTPOro
coba01aTh.

B TeueHue BpeMeHH CpelHsis AJMHHA MeTPa KOMIWIEKTA JEPEBfH-
HbIX peeK, KaK IpaBHJIO, H3MeHsieTcst, B GO/BIIMHCTBE CY4aeB NpPH
paboTe B oJie nocJe 3UMHero nepepeisa Je€pPeBAiHHbIE PEUKH YAIHHSA-
torcst, [IpH peskux u3MEHEHHsIX MOr'ofbl BO3MOXKHDI TAKXKE 3HAYATEb-
Hble U3MEeHeHHUs [JIHH peek. B TeyeHue CyTOK H3MEHEHHsl NJIHHBI MET-
poBoro HHTepBajsa MoryT pocturatb 0,05 MM, a cymMMapHbie u3Me-
HEHUs 32 HECKOMbKO AHel — 1o 0,2—0,5 MM.

[MosToMy ueM peme KOMIApUPYIOTCH JEPEBSHHbIE DEHKH, TeM
xyxe OYRLYT H3BeCTHbl IJMHB METPOBLIX HHTEPBAJOB B MOMEHT
HMBeJMpOBaHHA. B HauajJe ¥ KOHLE MOJEBOTO Ce30HA CJeAyer
KOMIIApHPOBATh [epeBsiHHBle peiiku ueped 15—20 nueft, a Takxe
nocje peskux HMaMeHeHmit moroas. [Ipu ycrofiumsoil moroje Komma-
pHpoBaHus clefyer felaTbh pexe — yepes 30—40 nmeit.

Heyuer mnompasok sa oOTvIMuHe MJIMHBI MeTPOBOTO HHTepBaja
pefikn OT HOMMHAJa MOXeT BLI3BATb 3HAYHTEJbHbIE OMMOKH B mpe-
BBLILUEHHSIX.

6. ITorpemHocTs M3-3a HepaBeHCTBA BHICOT HYyJell peeK M HECOB-
najeHds HyJell WIKaJd ¢ TVIOCKOCTbio msATOK. HepaBeHcTBO BhICOT
HyJlell peeK BHOCHT NOTPEIIHOCTb B H3MEPEHHOE NpeBbILIeHHe NPH He-
YeTHOM YHCJie CTAHLUHH B XOZe, a TaKkXe B TOM cJydae, ecin Gyayr
HapyieHsl TpeGoBaHHs MHCTPYKUHHM M OIUH peeuHHK BMeCTe CO
cBoell pefiKoH Ha BCeX CTaHUMAX OyleT NepeIHHM, OCTaBJAs TOUKY,
Ha KOTOPOH CTOfJ, 3aJHEMY PEeYyHHKY. :

B nepBoM cayuae norpelIHoCTb paBHA k;

BO BTOPOM ’

Puc. 62. Ilporu6 peiiku.

kn, (4.10)
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rae £ — HepaBEHCTBO BBHICOT HYJIell peek;

7 — YUCJIO IITATHBOB.

Buandnne 3TOH NMOTPEIIHOCTH MOXKeET OBITh HCKJIOYEHO, eC/IH BBEC-
TH TNONpaBKy 3a HEPaBEHCTBO BEICOT HYJeH peek.

B. KopoGnenne pefixu. KopoGiienne pefiKH NpPOHCXOAMT TOL
B/IMSIHNEM BHEIUHHX YCJOBHH H BCJIEACTBHE HeOpexHOro obpalleHus
¢ pefixamu. [Torpemsocts B JJIMHe METPOBOTO HHTepBaJja, BbI3BAH-
Hyl0 KopoGjeHHeM PeHKH, MOXHO MOACUMTaTb MmO GopMyse

8 f2
M=z, (4.11)
rae f — crpeska nporu6a pefikH B MM;

| — nauna peiiku B MM;

Al — n3MeHeHue AJHHBI BCeH PeHKH.

Ecau crpenka nporuGa nepeBsinuoit pefiku f=11 MM, TO 3TO
BbI3HIBAET M3MEHEHHe B CpejHell JJHWHe MeTpa pefKH H3-3a KOpoG-
aenust okoso 0,1 mm. Tloatomy BO Bpems paGoTel B moJje cienyer
onpefeNsiTh CTPEIKY npornb6a M XpaHHTb pefiKH Tak, YTOGHl OHa
yMeHbIIANAach.

r. [TorpemnocTs M3-3a HETOUHOH YCTAHOBKH DeHKH B OTBECHOE
nosioxenue. [1pn Husenuposanuu 111 u IV knaccos pefiky ycranas-
JUBAIOT Ha KOCThlJIe WM OamMake B OTBECHOE NOJOXEHHe IpH INo-
MOLM KPYIJIOr0 YPOBHS ¢ IieHo# menenuss 15—20 na 2 mm. OTkiao-
HeHHe PefiKd OT BepPTHKaJH, KaK NpaBHJO, He OydeT TNpeBHIIATb
5—10". Ecnu o603HauuTh CpeiHee 3HAUEHHE yIvla OTKJIOHEHHs pef-
K¥ OT BEPTHKaJ/H Yepe3 € U NMpPHUHSITL ero paBHuiM 107, a uepes h —
TpeBLIIIEHHE, TO NOTPEeIHOCTb NpeBbllleH s OyaeT paBHa

2
my =1 (4.12)
2p
rae p’ ==3438’. DTa MOrpelIHOCTh BCErNa NMOJOXKUTEIbHA M HE 3a-
BHCHT OT TOTO, B KaKyl0 CTODOHY HakJioHeHa pefika. [Ipn ykasaH-
HOM Bblllle 3HAUEHHH ¢ 3Ta INOrPEIIHOCTb CPaBHUTEJNBHO HEBe/IHKA
Jaxe TNpH HHUBeJMPOBaHMM B ropax; npu h=500 M m, OGyner
+2,1 mM. TlosTomMy npu TEXHHYECKOM HHUBEJIHDOBAHHH MOXKHO NpH-
MeHsITb pefiku 6e3 ypOBHelH, ycTaHaBJHBATbL MX B OTBECHOE IOJOXKe-
HUe Ha IJ1as.

4.2. METO bl HUBEJIUPOBAHHS 1II H IV KJIACCOB

Tpexpe yeM NPHCTYNHTb K MNOJEBBIM paboTaM, HCHOJHHTENb
LOJIMKEH:

1) TiaTesbHO O3HAKOMHTbCS C NMPOEKTOM HMBEJHDHOH CeTH HJH
JIMHHH, CKOPPEKTHPOBAHHOM NO JaHHBLIM PEKOTHOCUHPOBKH H obcie-
JIOBaHUsI 3HAKOB paHee NPOJOXKEHHbIX JHHHH HMBEJHPOBaHMS;

2) 03HAKOMHTbCS C TeXHHYECKMM NpelnHCcaHHeM, TpeaycMaTpH-
BAIOLIYM OPTaHM3aLHIO M TEXHOJOTrHI0 paboT, ¢ onHcaHHeM (H3HKO-
reorpaduueckux OCOGEHHOCTEH ydacTKa, C YKasaHHEM IO TeXHHKe
6e30MacHOCTH, ¢ o6beMaMH M CPOKaMHM HCNOJNHeHHs pabor (rpa-

(uk);
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3) M3y4YHTb COOTBETCTBYIOILME Kaprorpaduueckue u aspodoro-
ChEeMOYHbIE MaTepHaJbl;

4) moayuuTb HeoGXOAMMbIE paspellieHHs HA NpOBeleHHe paGoT.

B HeOOXOAMMBIX C/ydasiX HMCIOJHHTENIO MOXeT ObiTh MOpyueHa
PEKOTHOCIMPOBKA XOJOB M 3aKJajKa 3HAKOB.

Huseaupuele xomsl 1II u IV KknaccoB ROMKHBL HaYHHATBCH H
3aKaH4YMBATbCA HA INOCTOAHHBIX 3Hakax. Ilpu nepepwiBax B pabore
MeHblIe YeM Ha 5 [AHeil paspelraercs 3akaH4yuBaTh HaGJIONEHHS HA
TpeX NepexoAHBIX TOUKaX (KOCTBLIAX, KOJbsiX, Gammakax). Kocrhl-
JH H KOJbs 3a6HBAOT, a OallIMaKH YCTAHABJIHMBAIOT B $IMBI IVIyGH-
no#t 0,3 m. HuBesnnpoBanne Ha CTaHUUAX NEpef NepepHIBOM BHIIOJ-
HSAIOT 10 OOBLIYION NporpaMMe, Iocje Yero nepexofHble TOYKH MO-
KpPBIBAIOT TPABOH M 3acHINAIOT 3eMJeH, ¢ TeM YTOGH HX MOJOXKeHHe
He MOMIO ObITb HapymleHO XHTeJNsIMH OGJHXKaHIIMX HaceJeHHBIX
nynkToB. [Tocie nepepniBa moBTOpsIOT HaGMI0/eHHE Ha MOC/AefHeH
CTaHUMH, a B cjydYae HeoOXOAMMOCTH — W Ha mpeanocjenHeil. Ms
CpaBHEHHsl NMPEBbILIEHHH 10 H MOCJe NepepbiBa yCTaHABJIHBAIOT, Ka-
KOH KOCTBIJIb He HM3MEHHJ CBOEro NEepBOHAYAJBHOTO IIOJNOMXKEHHS.
[lepexonHble TOUKH CUHTAIOTCS COXPAHHMBIUMMH CBOE TNEPBOHAYaJb-
HOe TOJIOKeHHe, ec/iH NepBoe M BTOPOe 3HAYEHMs NpEBHILIEHHS NPH
nuBeaupoBanuu Il kmacca pasnnyaloTcs Mexay co0ol Ha BeTHUUHY
MeHee 3 MM M NpH HHBenupoBaHHH 1V Kiacca M TeXHHYECKOM HHBe-
JIHPOBAaHUH — MeHee 5 MM.

Ilpu nepepriBax B paGoTe GoJee ueM 5 OHelt HHUBEJHPOBaHHE
c/elyeT 3aKaH4YuBaTh Ha MOCTOSIHHLIX WJIH BPEMEHHBIX 3HaKax.

Husennposanne III m IV xnaccoB npousBORAT M3 CepefHHBL.
Hopmanbhas aiinHa BH3MPHOrO Jyya, MHHHMaJbHasi BHICOTA BH3Hp-
HOTO Jlyya HajJ NOJCTHJAIOIeH NOBEPXHOCTBIO M NONMYCTHMble Hepa-
BEHCTBA DPACCTOSHMI OT HHBeJHpa 10 3ajleil H NepefHeill peek Ha
cTammn5 H HAKOIJIEHHf 3THX HEepaBelCTB NO CEKUMH MNPHUBELEHH B
Tab.1. 15.

Ta6awna 15
HepaBeHcTEO paccTOsIHHHA OT HUBeHpa
Kunace HopManbras MunuManbHan AC peek, M
HHBEJIMPOBA- | AJIHHA BH3HPHOTO | BEICOTA BH3HPHOTO
Hus Jayua, M ay4a, M Ha CTaHUHH no ceKnuw
I11 75 0,3 2 5
v 100 0,2 5 10

Ecam yciioBusi BH3HDOBAHHSI XOpOLIME M OTCYTCTBYIOT CHJBHEIE
Kose6aHus HM306pakeHui, TO npH paboTe ¢ HHBEJIHPAMH, KOTOpbIE
HMEIOT yBeaHueHHe 35%, npu HuseaupoBaHuu I[II kmacca MoxHO
yBeJIHYHBATh JJIHHY BH3UpHOro Jyya o 100 m.

[1pu nuBenupoBanun IV kaacca npu paGoTe ¢ HUBEIHpAMH C
yBeanuenveM 30 W nmpHM XOpOIIMX YCJAOBHSIX BHIMMOCTH AJIUHY BH-
3HPHOro Jiyya MOXHO yBenuuuBath A0 150 m. Tlpm stom cremyer
NOMHHTb, YTO B JIO60OM CJy4yae OTCHETHl MO pefike AOMKHB GBITh
YBEPEHHbIMH H HaleKHBIMH,

91



Jlnst yMeHbIleHus! BAHSHHS Yryia | HUBEJHpA HA pe3yJbTaThl
HuBesaupoBannii MucTpykuus rpe6yer cTpororo co6/ioeHns paBeHCT-
BAa pacCTOSTHHA MeXIY HHBEJMPOM H 3afHell W NepeiHell pefikamu.

ITpn umsennposanum III kJacca paccTOSHHS MeXIY HHBEJHPOM
H pefikaMH MOXKIO H3MepsiTb TPOCOM, NPOCMOJIEHHOH GeueBOd WJIH
apyrum croco6om. Ilpu muBenanposanun IV kiacca paccrosiHus us-
MEpAIOT LIaraMy, HO MOBEPSIIOT HX MO Pa3HOCTH OTCUETOB CpejHel
H OJLHOM H3 JaJIbHOMEPHBIX HHTEH.

Bo Bpems Ha6Ji0feHHl Ha CTAHUHHM HUBEJHD HOJKEH ObIThL 3a-
IIHMILEH OT COJIHEYHBIX JlyyeH IPH NMOMOIIM 30HTA, a NMpH Iepexoae
€O CTAaHLHH HA CTAHLHIO — IPH NOMOILH NPOCTOPHOrO 6esoro yex-
na. Bo BpeMsl nepepriBa HHBEJHD YCTAHABJIHBAIOT B TEHH.

Ha6nionenns ciegyeT BBINOJNHATb NPH BrHOJHE G6JaronpHATHBIX
YCJIOBHAIX BHAHMMOCTH H JOCTAaTOYHO OTYETJHBLIX H CMOKOMHLIX H30-
Gpaxennsix. I1pn niaaBaomux u3o6pakeHusx, T. e. NpH H3obpaxke-
HHAX MeNJIEHHO MNepeMemaloIuXCsl N0 BLICOTe, H3MEPEHHS MNPOH3-
BOAMTb He cjenyer. Ilpn Takux H3o6paxkeHHsX OLINOKH NpeBbllle-
HUIl HA OMHOH CTAHIHHM MOTYT JOCTHTaThb HECKOJIbKHX MM.

Hucrpyxuust ycTaHaBIMBAET XKeCTKHe NONYCKH Ha MHHHMAJbHYIO
BBICOTY BM3HMPHOTO Jyya Haj NOACTHJAIOLEH MOBEpXHOCTbIO (CM.
ta6s. 15). DTHM caMbiM yMeHbLIaeTCsl BAHSIHHe pedpakuuu Ha pe-
3yJbTaThl HMBeJHpOBaHHS. MHCTPYKUHS He peKOMeHIYyeT IPOH3BO-
JIUTh HaOJIOJeHHs] B NEepHOAbl, OJIM3KHE K BOCXONY, 3aXOLy COJIILA
M BOJIM3H MOJYAEHHOTO BPeMEeHH, KOTja MpoHcXoAsaT GoJbliHe H3Me-
HeHus Kodbouunenra pedpaxkuun uau Haubosiee CHJIbHblE KoJsieba-
nus usobpaxcenuit. C MeHbIIeH CTPOPOCTbIO 3TO MPABHJIO MOXKHO
co6J1101aTh OCEHbIO, NMPH NacMypHO: OTOfe U B paiioHaX, pacnoJo-
JeHHBIX ceBephee 62-if napaisenn. Bo BpeMs moasipHoro Jjera pe-
KOMEHJIYeTCs BHIOJIHSATL HUBENHpOBalilie B BeYepHHE H HOUHDLIE YaCh
(mocae 16 uacoB ¥ 10 8 yacoB C/IEYIOLIETO AHS).

ITpsiMoit m ofpaTHeil xoabl npu uuBeaupoBanuu III kmacca
NPOKJIANBIBAIOT MO OAHOM M TOM Ke Tpacce, NO NePexoAHbIM TOY-
KaM O[IIOr0 M TOTo Ke Tuma. YHeao MWITAaTHBOB B NPSIMOM M ofpar-
HOM XOJax IO BO3MOXHOCTH JO/2KHO ObITb PaBHBIM M ueTHBIM. ITpn
NPOJIOKEHHH MPSIMOro (NmepBOTO) XO#a PeKOMEeHAyeTcs OTMeuaTb
MecTa YCTaHOBKH HHBEJHpPA H peeK C TeM, 4ToObl B o6paTHOM (BTO-
poM) Xoje NepexoJHble TOUKH M HHBEJHpP YCTaHABJIHBAJHCh NPHMep-
HO Ha TNpPEeXHHX MecTax.

Peeunuk BO BpeMsl NHBEJHPOBAHHA, [OCJE TOTO Kak Ha Iepe-
XONHYIO TOUKY OBl1a yCTaHOBJEHA pefika YW B3ATHl MepBbIe OTCYe-
TBl, JOJIKeH o6eperaTb NepexofHYIO TOUKY OT CJAy4YafiHBIX yLapos
1 BO3MOXHBIX HapylleHHil ee mo/oKeHus. Pefiky Ha nepexomHyio
TOUKY CJeJlyeT CTaBHTb OCTOPOXKHO, 6e3 TOJUKOB H CHJbHBIX Hajua-
paupanuil. Bo BpeMsi HHBEJMPOBAHHSA CIENSIT 3@ TeM, YTOOLI rOJIOB-
KH KOCTbljell H 6alIMakoB He ObIIH AeOPMHMPOBAHBI H HMeEJH mpa-
BUJIbHYIO (OpPMY, @ KpOMe TOro, MSITKH peeK H TOJOBKH KOCTbLIeil
n GammakoB GblJIM 4HCTBIMH. TIpH mnepexole cO CTaHUMH Ha CTaH-
HMIO peevyHHK NOKEH KJacTb pefiky pe6poOM Ha MJE4YO HJIU mepe-
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HOCHTb €e 3a pyukKy, o6eperasi OKpacky IITPHXOB OT cTHpaHus. Peii-
Ka BO BpeMsl paGoThl He JOJN:KHA HMeTb 3HAYHTEJbHOTO KOpoOjeHHs
u n3ru6oB, Pefiky ycTaHaBJAMBAIOT Ha NMepeXOAHOH TOYKE 1O ypOB-
HIO TOYHO B OTBeCHOEe nosiokeHue. Bo Bpems nepexoja HabJofaTens
CO CTaHIMH Ha CTAHLMIO PefiKy ¢ MepeXofHOH TOYKM cHumalor. Ilpu
TEeXHHYECKOM HHBEIHPOBAHMH MOMKHO HCNOJb30BaTh PEeHKH, y KOTO-
pBIX HET YCTAaHOBOYHBIX ypoBHeil. Peeunnk u HaGJaiofartes]b XOpouo
BHAAT OTKJOHEHHE pefiKH OT OTBECHOTO NOJIOXKEHHSI BIPABO M BJIEBO
OT XOa M He BHAAT HakJoH mo xomy. [Tostomy ans 6opb6hl ¢ Ha-
KJIOHOM pefKH HO XOJy MeIJIEHHO MOKAauMBaIOT peHKy B3aj-BIepen
B MOMEHT B3fITHSl OTCUETOB. MHHHMAJIBHBIN OTCYET SIBJISIETCS] BEPHBIM.

OItatus Ha CTAaHUMHM NOJKEH GBITH YCTAHOB/NEH 0e3 NepeKocoB
H HanpsiKeHuil, 3amnpeuaeTcss CHJIbHO BIABIHBATb B I'PYHT HOXKH
wratiBa. OHY JOMIKHBI TaKKe HAXOAUTbCS B OXUHAKOBBIX TPYHTO-
BbIX YCJIOBHSX, HANPMMep NpH pabGoTe CPEAU KeNe3HONOPOXKHBIX My-
TeH BCe HOXKHM LITATHBA YCTAHAB/JMBAIOT MM Ha ODPOBKY INOJOTHA
HJIH HA IU0AJBL.

Cnoco6 nuBenupoBanus 111 kjnacca 3aBHCHT OT THMOB NpHMeHse-
MBIX HHMBEJHPOB M peek. B ciyyae MCIO/Nb30BaHHMS HHBEIHPOB C
MHKPOMETpPaMM H HHBADHBIX pPeeK HHBEJHPOBAHHE BHIMOJHSIOT CHO-
co6oM coBMelieHus. B ciayuae HCIONB30BAHUS APYTHX THIOB HH-
Be/JIMPOB HAOJIOJIEHH S BHIIONHSAIOT CIIOCO60M CpefHeH HHTH.

ITpu nusenuposanun III xracca cnoco6om cpenHeir HUTH HaGJ1I0-
JeHHsl Ha CTaHL UK NPOU3BOAAT B TAKOH NMOCJIeL0BaTeNbHOCTH.

1. TIpuBonsiT BEPTHKANLHYIO OCb HHBEJHpA B OTBECHOE MOJOXKe-
HHe N0 KPYIVIOMY YPOBHIO. ¥ OTBIOCTHPOBaHHBIX HHBEJHPOB C YpOB-
HEM B 3TO BpeMs B TOJie 3peHHst TPYObl MOJKHBI GBITh BHIHBI 06Ga
KOHIa KOHTAaKTHOTO IMJHHADHYECKOrO YpPOBHf, a y HHBEJHPOB C
KOMIIEHCATOPOM MOCJeNHHIl NO/MKEeH HaXOAUTbCS B paboueM mnoJo-
xKeHnu. Haxonurest In KoMneHcarop B paGoueM IOJOXEHHH, MOX-
HO ONpejeJHTb JEerkHM TNOCTYKHBAaHMEM NaJjblieM IO KOpnycy HH-
BesnHpa miad mratuBa. OTcueT Mo pefike BO BpeMs IOCTYKHUBAHHUS He
NOJIXEH MeHATbcsA 6osblie yeM Ha 1—2 MM.

2. HaBsomaT 3puTeibHYlo Tpy6y Ha UepHYIO CTOPOHY 3ajHeil
pefixn. BpamenneM 3/1€eBallHOHHOrO BHMHTAa TOYHO COBMENIAIOT H30-
GpakeHHsl KOHIOB Ny3bIpbKa YPOBHS M NMPOHU3BOASAT OTCUET IO Cpel-
HeMy H 06s3aTesJbHO MO JAaJbHOMEDHBIM LITPUXaM, NPOBepsis Mepen
KaXXIbIM OTCYETOM, COBMEIEHBl JIH KOHUBbl NMy3bipbKa ypoBHs. Ecau
y HHUBEJHpAa HeT 3JeBalMOHHOIO BHHTA, TO COBMELIEHHE KOHIOB
ny3blpbKa YpPOBHSI MJIH NpHBENEHHEe Ny3bIpbKa YPOBHS Ha cepeguiy
NPOU3BOJAT NPH MOMOILU NMOJbEMHBIX BHHTOB. B aTOM cayuae moanb-
eMHble BHHTH TOACTABKH HUBEJHpa MOJIKHBI pacrnoJjaraThesi Tak,
4yTOGBl OAMH GBI HAa JMHHM MeXJy peHKkaMmH, a ABa APYrHX — mep-
NeHAUKYAAPHO K Hel.

Ilpn paGore HHBEJIMPOM C KOMIIEHCATOPOM, NOCJE TOrO Kak 3pH-
TeqbHass Tpy6a HaBefeHa Ha peiiky, cienyeT 6paTb oTcueThl. Tem
CaMBIM HHMBEJHMPHl C KOMIIEHCATOPOM COKpaIlaloT 3aTpaThl BpeMeHH
Ha HaOJMIo/leHHs Ha CTaHUMH HA 1—2 MuH.
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3. BH3HDYIOT Ha YEPHYIO CTOPOHY NepejHell pefikH U MOBTOPSIOT
BCE JeHCTBHS, yKasaHHbe B M. 2. [Tocne B3siTuA oTcueTa nmo uepHOH
CTOpOHe mepefiHell pefiku ee moBopauuBaioT Ha 180° u mpoussonsr
elle OJHH OTCUET IO CPefHel HHTH MO KPacHON CTOPOHe.

4. Hapomar tpy6y HUBeNHpa Ha 3aJHIOI0 peliky u GepyT oTcyer
O cpeJHeil HUTH IO KPacHON CTOpPOHe,

Otcuersl MO AaJbHOMEDPHBIM HUTAM TPH BHIBOAE CPEIHEro mpe-
BBIILEHHS HA CTAHUMH HE YYMTHIBAIOT, HO HX HCIOJb3YIOT /ISl KOH-
TpOJISL.

ITpu wuBenmposanun IV kiacca u TEXHHYECKOM HHBEIHPOBAHUU
Ha6/IoleHHsl HA CTAHUMH TPOM3BOASTCS B TOH XKe NOC/eNOBaTeNb-
HOCTH, 4TO M npu HuBeauposauuu [II xnacca. Tosbko orcueTs 1O
YepHOH CTOpPOHE peHKH HPOM3BOJST IO CpPelLHell HUTH U 1O BepXHe-
My AaJbHOMEPHOMY LITPHXY.

Ecan npu nusenupoBauun IV Kiacca ¥ TeXHHYECKOM HHUBEJNHPO-
BAHHH TPHMEHSIIOT OLHOCTOPOHHHE PEeHKH, TO NOCJE B3STHS OTCYETOB
no 3ajfHeil W mepenaHeii pefikaM (m. 2 u 3) H3MEHSIOT BHICOTY HHBe-
JIHpa TIPHMEPHO Ha 5 CM H ellle pa3 NMOBTOPSIOT OTCYETH, HauMHAas HX
¢ nepejHell pefKH.

[Tepen orcueTaMH NPOM3BOASAT TOUIIbIE COBMEIIEHHS KOHIOB
ny3blpbKa YpPOBHSI HHUBEJIHpa WJHM HpPUBEIEHHE €ro TOYHO B HYJb-
MYHKT.

ITpn crnocofe coBMelleHHsT MOPSIZOK HaGaIONeHuil Ha CTAHUMH
crenyomuii: 1) orcyer Mo OCHOBHOMN WIKame 3anHeil peiku; 2) oT-
CYET 110 OCHOBHO! MIKaJie mepefHeft pefiku; 3) oTcueT mo AOMOJHH-
TeJbHOH LIKaJe mepemHet peliku; 4) OTCYUET MO HONMOJHHUTEILHOM
lIKaJze 3agHel pefiku.

Ha6monenus npousBoJsT B TaKOM MOC/IELOBATENbHOCTH:

1) TmaTesbHO NPHUBOAAT NY3bIPHKH YCTAHOBOUHBIX YPOBHEH HJIH
Ny3bIPEK KPYIJIOrO YPOBHS HHBEJNHPA B HYJBIYHKT;

2) HaBOINST 3PHTEJbHYIO TPYOy Ha OCHOBHYIO IUKAaNTy 3amHed
pefikn, craBaT Gapaban Ha orcyer 50; BpamieHHEM 3JIeBALMOHHOTO
BHHTA NPHOJHMKEHHO COBMEUIAlOT H30GpDAXKEeHHs KOHLOB My3hIpbKa
UHJIHIPHYECKOTO YPOBHS HHBe/IHPA H HPOHU3BOISAT NaJbHOMEpHbIe
OTCYETHI IO BepXHeH M HHUXKHEH HHUTSIM;

3) BpallleHHeM 53J1eBAl[HOHHOTO BHHTA TOYHO COBMELIAIOT H30-
O6pa)KeHus KOHIIOB My3hIpbKa YPOBHS; BpallleHHeM GapabGaHa TOYHO
HaBOAAT GHCCEKTOp Ha OJmKafmui ITPHX OCHOBHONM LIKAJH H IIpoO-
H3BOIAT OTCUETH MO pelike M GapabaHy (IO UEJBIX JeJeHHl ero
HIKaJIB) ;

4) wnaBogaT TpyGy HMBeIMpa Ha OCHOBHYIO IIKany mnepefHeil
pefiKH M NMPOM3BOJAT BCE JAeHCTBHS, YKasaHHuble B I 2 u 3;

5) HaBomsiT TpyGy HA HOMOJHHUTENbHYIO IIKaNy pefKH, CMEIaloT
ypoBeHb MOBOPOTOM 3J€BAallHOHHOTO BHHTAa Ha 4eTBepTb 060pOTa,
CHOBA TOYHO COBMEMIAIOT BpallleHHEeM 3JIeBallMOHHOTO BHHTa H306pa-
JKEHUSl KOHIOB NMY3bIpbKA IMJIUHIPUYECKOTO YPOBHS H BLINOJHAIOT
ocra/bHble JefiCTBHS, nepeync/eHHnle B II. 3;
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6) HAaBOAAT HMBEJHMD HA JOTOJHHTENbHYIO WIKANy 3afHel peliku
H BBINOJIHSAIOT AefiCTBHS, YKa3aHHble B I, 3.

OtcueTsl no pefike NPOM3BOAAT TOJBKO NOCJE TMOJHOTO YCNOKOe-
HHSI My3BIpbKA LHJIHHAPHYECKOTO YPOBHS.

ITpn paGore HHBENHPOM C KOMIIEHCATOPOM OTCUET MO peiike
MOXHO NPOM3BOAHTb CPa3y Ke Mocje NPHBEIEHHS HHCTPYMEHTa C
IIOMOIIBIO YCTAHOBOYHOTO YPOBHSI B pafouee MOJOKEHHE.

®opma KypHAJIOB, KOTOPbIe NPHMEHSIOTCS IPH HUBEJIHPOBAHHH
IIT u 1V knaccos, noc/ef0BaTeNbHOCTb 3a[IHCH OTCUETOB B XKypHaJe
H NOPSANOK BBIYHC/JEHHI pACCMAaTPHBAIOTCA HHXKE.

4.2.1. OCOBEHHOCTH TEXHHUKH BE3ONACHOCTH
NMPH HUBEJHUPHBIX PABOTAX

ITpn npousBoicTBe moseBbiX paGoT NO HHBEJIHPOBAHHIO HCNOJ-
HUTeNb (PYKOBOAMTEJbL GpHranmbl) o6sisaH CTpOro co6JI0faTh BCe
Tpe6oBanus IlpaBus no TexHuke Ge30macHOCTH Ha Tomorpago-reo-
nesunuecknx pa6orax (ITTB) n UucTpykuuu.

Ilepen Brle3anoM B I0Jie HCIOJNHHTENb COBMECTHO C HayasbHH-
KOM NapTHH WJIH TJIaBHBIM HHXXEHEpOM SKCHENHUHH IOJIKHBI TIIa-
TeJbHO H3YuuTb pafion paboT, pacnojoxeHHe HHUBEJHPHBIX JIMHHI,
KoTophle OYyAyT HMBe/JHpPOBaTbcs OpHrajoi, HajJHuHe HacCeJEeHHBIX
NYHKTOB, JOPOT, CPEJACTB CBSI3H M T. I., PACCMOTPETb PA3JHYHble Ba-
pHaHTB OpraHu3auuud paboTbl Gpurafibl B noJie, HAMETHTb Haubosee
1esecoo6pasHblil BapHAHT AJIs AAHHBLIX YCJOBHH H COCTaBHTb MJaH
paboT, KOTOpLIii JoMKeH ofecrneynBaTh Ge30MacHOCTb MX BeJeHHs,
BHIOpATH JYYlIHe YCJOBUS AJIst TPYAA U OTABIXA.

B nnane pomxHa ObiTh YKa3aHa OYepeIHOCTb NPOJIOXKEHHs HH-
BeJIMPHBIX JIMHHH, HAMEUYeHO NpPUMEepHOe pacrosoXKeHue Jarepei
6puraznbl. B TexHHuecKoM npelnHCaHHH HCNOJHHTENIO NOMKEeH ObiTh
yKasaH BHJ TPaHCIOpPTa KaK AJs nepee3ga OpHraabl Ha Y4acTok
paboT, TaK M TPAHCHOPT, KOTOPHIM OyJeT nosb30BaThcs GpHUraja Ha
yuyacTKe, HaMedeH NOPSAOK M CPOKHM MepelBHXKeHMs1 Gpuraiabl Mo
yuacTky. Taxxke no/KkeH GbITb pellieH BONPOC O CBSI3H MeXIy Gpura-
I0i H PYKOBOLCTBOM, O CHaGXeHHH GpHrajasl NpONOBOJLCTBHEM H
06opyJOBaHHEM, @ B HEOOXOAUMBIX C/1yYasix ¥ BOJAOHN.

It koHTpOJIsi 32 COGJIIONEHHEM MPABHJ MO TEXHHKe 6e30macHo-
CTH, IPOH3BOJACTBEHHOH CAaHHTAapPHH U OXPaHLI TPyna B Kaxcaoil Gpura-
ne (npodrpynne) uabupaercst O6IIECTBEHHBI HHCIEKTOP 1O OXpaHe
Tpyaa.

Ilo Bhleana Ha noJjeBble pPaGoOThl HCIOJHHTENb (PYKOBOLHTEJb
Gpuraznsl) o6s3aH:

1) u3yuuTb M claTh MOBEPOYHBIE HCHLITAHHS IO TeXHHKe O6e3-
onacnocty I1TB;

2) pacnpegenuTb 0GSI3aHHOCTH CpeAH pabGoyux Gpuransl;

3) npoBectH ¢ paGoYMMH BBOAHBIH HHCTPYKTa)XX IO TEXHHKe
6e301acHOCTH, O3HAKOMHTb C YCJIOBHSIMH PabOThl H NpaBHJIaMH BHYT-
peHHero pacnopsjka. Pe3y/ibraThi BBOAHOTO HHCTPYKTaXKa 3aHOCSIT-
csl B XKYPHaJ yCTaHOBJEHHOH GOpMb;
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4) o6yuntb paGouMX npakTHUYeCKHM npueMam GesomacHoit pa-
60Tbl IPH NPOJIOXKEHHH TPEHHPOBOUHOrO HHBeaupHoro xoma (l-—
1,5 xm)

Kpome ykasaHHOro, exekBaprajbio Bce pabouue, He3aBHCHMO
OT MX KBaJU(hHKAUWUH M CTa)xka paboThbl, NMPOXOASIT NMOBTOPHLIA HH-
CTPYKTaxk, 0COGEHHO IpH paboTe MO KeJe3HbIM AOporaM, YJIHIAaM
C OXKHBJICHIIBLIM TPAHCIIOPTHLIM XBUXKEHHEM U BO/IM3H pex.

ITpn nepemaue BLICOT Yepe3 BOJHbIE NMPENSTCTBHS MIMPHHOIO 60-
Jee 150 M 10/13KEH MPUCYTCTBOBATHL HAaYaJLHUK MapTHH.

Cocras Gpurazbl, B 3aBUCHMOCTH OT KJ1acca HHBEJHPOBaHHSA, MO-
JKeT M3MEHAThCSl OT 4 a0 6 yesoBek: HaGmaiofartenb, €ro MOMOULHHK
u 2—4 paGouux.

Ha6monarens orseyaer 3a BuinoJsuenne Bcelt paGoTbl, MOpyUeH-
HOH Opuraze, 3a COCTOfIHME TPYNOBOIl AHCUMIVIMHBI H co6J/10feHue
BCeMH uJeHaMu Opuraam TpeGosaHuil Mucrpykuuum u Ilpasua mo
TeXHHKe 6e30macloCTH, 3a COXPAHHOCTb MHCTPYMEHTOB H oGopymo-
BaHus.

[Momomunux HaGuaiogaresss BeAeT 3aMUCh M BHIYUCIEHHS B XKYp-
nasae. Ilpu TexHuueckoM HHBeJHpPOBAHHH HaOJMIOZATENb JHYHO TPO-
H3BOJHT 3aNUCH H BBIUHC/IEHHUS.

JlBa peeunuka NepeHOCST W YCTAHABAMBAIOT HA MEPEXOAHBIX
TOYKaX B OTBECHOE NOJIOXKEHHe peHKH, a TaKxkKe IepPeHOCAT H nepe-
al0T MepIIHKY 3ajHue GalulMakd, KOCTBIIH ¥ APYrHe BHIbI Nepexoi-
HBIX TOUeK. PeeuHHKH NOJXKHBI paboTaTh C OJHHMH W TEMH XKe pefl-
kamu. O6Men peifkaMH MeXIYy PeeuHHKaMH B NpOIEecce HHBEJIHpO-
BaHusl He nomyckaercs. Peeunuk o6s3an cleluTb 3a YHCTOTON MSAT-
KH pelikH U TOJIOBKH nepexonHoil Touku. [To oxonuanun nabaionenuit
1a CTAHUHMH 3afHHH DEeYHHK 1O 3HAKy Habsiofaresnss MEPEXONHT C
pefikoil u xocTuieM (6Gamimaxkom) Ha HOBoe Mecto. Ilepenuwit peeu-
HHK OCTaeTcsl Ha CBOEM MecTe, CHHMaeT pefiky C IepexoaHoil Tou-
KH M CJEeIHT 33 TeM, YTOOBl ee MNojoxeHHe He ObIO HAapyWEeHO BO
BpeMs Iepexoja HabjiogaTe/]st CO CTAHUMM Ha CTaHuMio. B cayuae,
eC/IM NepexojHas TOYKA 1O KAaKMUM-IHGO NpHYMHAM HM3MEHHJA [0-
JIOKEHHe, peedHHK 00 3TOM AOJIKEeH HeMeNJeHHO COO6LIHTh HabJo-
NaTeJo.

Onun paGounit npu Huseauposanmu III knacca usmepseT pac-
CTOSIHMA OT HHUBEJHpA 10 peeK, NepeHOCHT M 3a6HBaeT KOCTBLIH,
3aMeuaeT MecTa YCTaHOBKM HHBesnupa W peek. OT ero npaBHAbHON
paGoTel B 3HAMHTEJbHOH Mepe 3aBHCHT NPOU3BOAUTENLHOCTb TPYHAa
B Opurage. Ilus yno6cTBa HHBENHPOBAHHE PEKOMEHIYETCS BECTH C
HCTIOJb30BAHNEM TpPEX IepexoilblX ToueK, 3a6upasi 3ab/aroBpeMeH-
HO TepefHHil KocThlIb (ycTaHaBnuBasi GamMax) Ha caepyiomei
CTaHUHH.

Ipyroit paGounii npu noMouy 3outa ofeperaer HUBEJHP OT BO3-
NEeHCTBHA COJIHEYHBIX JyyeH Ha CTaHUWH M MEPEeHOCHT HHBEJHP CO
CTAaHUMM HA CTAHUHIO. 3OHT HANEBAIOT HAa CIENHAJbHLIN HepeBsiH-
ublfl K0J1, BOHTBI B 3eMJi0. B Gpuragax, KOTopble BLINOJHAIOT HHBe-
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auposanue IV Kiacca M TexHUYECKOe HUBEJIMPOBAHHE, 3TH 0GSA3aH-
HOCTH BBIMOJHSIET OJHH U3 UJIeHOB GpUrajsl.

ITpu HupennmpoBaHuM 1O XKeJe3HbLIM M LIOCCEHHBIM A0OpOTaM, a
TaKXe Ha YJAHIAX C HHTEHCHBHBIM [BHXKEHHEM B COCTaB Opurajsl
JDO/KHBI BXOJHTb CHTHANBIIHKW, a GpHrafga f[o/kHa ObiTh cHal-
JKeHa CHUTHaJNbHBIM ofopyjnoBanueM. 3anpeuiaercs paborath HA NO-
JOTHE 2KeJIe3HOH AOPOrH B KPACHOH OjleXJe HJM C KpacHbIMU peR-
KaMH.

Ilpuexap na yuactox paGor, Gpuragup BoiGupaeT MecTo M opra-
Hu3yet Jgarepsb. Jlarepb A0OJKEeH pacrnosaraTbCsi B TaKOM MecTe, rie
HMEIOTCS XOpolIMe YCJOBHSI MU OTAbIXa OGpuranbl (nHTbeBas BOAA,
YROOHBIH noxnbes, HaJHuHe XKUABIX MOMELUEHUH B T. 4.) U OHO YJO-
BJIETBOPAET TPeGOBAHHSAM NpaBuJ N0 TeXlHKe 6e3onacHocT. Asroma-
HIKHBl ¥ JIOAKH AOJIKHLI OLITh CHeNHas’bno ofopyaoBaHnl AJiS nepe-
BO3KH JIOLei.

[Tpu ycraHoB/IeHHU OYEPEAHOCTH NPOJIOKEHHS HUBEIHPHBIX XO40B
Heab3s ONYCKATb H3JAHIIHHX nepee3foB GpHUraiul ¢ oxHoro Gepera
pexu Ha jpyroii. [TepenpaBpl uepes peku, ozepa M Opyrue Kpymnibie
BOAOEMBl, KaK npasusio, npu uuseaunposauuu Il u IV knaccor u
TeXHHYECKOM HHBEJHPOBAHHH JNOMKHBl GBITh PEIKHM HCKJIOUEHHEM.
I'lpu nmepenpasax Ha JIoAKaX WJIK HA IJIOTAX BCE 4ieHH Gpuraibi
LOJKHBI HajeTh Ha ce0si HHIHBUIYaJbHbE ClacaTe/NbHbie CPeicTBa:
PEe3nHOBbIC WIN NPOOKOBLIE Mosca.

Onexna HUBEJHPOBIIHKOB AOJUKHA OblTh YyHOOGHOM, JIerkoi, Ten-
JOA H He crecHAThb Apuxkenud. Ocoboe BHUMaHue caenyer obpa-
matb Ha oO0yBb, TAK Kak e€XeJHEeBHO HUBeJHpHAsi Gpurajga 60Jib-
Iyio 4acTb paGouero BpeMeHH NPOBOAHT B mewnx nepexonax. Ilpu
pafoTe JleTOM Ha COJHIE BCe WieHb GpHraiel AJsl NpejoXpaHeHHs
OT COJIIEUHBIX YAAPOB JOJKHBI N0/b30BAThCA TOJNOBHLIMH yGOpaMmy,
JKeJaTesbHO CBETJIOTO TOolla.

4.2.2. 0 BELEHHH NOJEBBIX )XYPHAJOB
NPU HUBENUPOBAHUHU [ H IV KJIACCOB

PeayabTaTsl HHBEJUPOBAHHS 3aMUCLIBAIOT B JKYPHAJH, YCTAHOB-
gennoit ¢opmu: H-8 u H-2 (II1 kmacc) w H-3 (IV xnace).
JKypHas siBasiOTCA LOKYMeHTaMH cTpororo yuera. Kak camu xyp-
HA/bl, TaK M CTPaHHUbl B HHX AO/DKHB ObBITb NPOHYMEPOBAHBI H
3aBepeHBl OTAENOM TEXHHYECKOTO KOHTPOJIA M pyKoBoAuTeNeM palor.
PesyJsibraTel M3MepeHHil 3aNUCHIBAIOT B XKYPHAJBI NPOCTHIM KapaHaa-
IIOM, IIAPHKOBOH pYYKOH HJIM uepHWJIaMH. 3anucu HeoOGXOAMMO
BeCTH YETKHM NOYEPKOM, He JONycKast HescHbIX nudp uan 6yks. He-
yILOBJIETBOPHTEJbHBIE WJIH HeNpaBH/bHbIE 3aIHCH aKKypaTHO 3ayep-
KHBAIOT, a BCe H3MEpeHHs 11a CTAHUUH NOBTOPSIOT BHOBb, MpPEABapH-
TEJIbHO H3MEHUB BLICOTY HliBeNUpa He MeHee ueM Ha 3 cM. [lpnunny
TIOBTOPEHHA YKA3LIBAIOT B NPHMEYAHHAX K TOMY MLITATHBY, KOTO-
pulit nopropsercs. Pe3ysbTaThl MOBTOPHBIX H3MepelHil 3aNHCHIBAIOT
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B KypHaJe Ha HOBOM MECTe C TeM XKe HOMEepOM, HO C NPUMHCKOH
ClI0Ba «NOBTOPHBIA» MK «bis». Ha Hauanbnoi crpannue sanucu
X0/la He3aBHCHMO OT cnocofa HHBEJHPOBaHHSl HNOJKHLE ObITbL yKasa-
Hbl Ha3BaHHe HJH HOMep HavaJbHOTO U KOHEYHOr0 pemepa HJH
mapkd. Ha xkaxnoit crpanuue KypHaja YKasblBalOT HAvajo H
KOHen, HaO/IONeHHH, YC/IOBHS MOTOAB, BHAMMOCTD H TEMIEpaTypy
BO3JyXa.

O6pasen, sanosnnenns HuseaupHoro xypHana IIl kanacca (H-2),
KOTODHI!i InpuMeHsieTcss J7pH  cnocobe COBMeIEHHA, MOKasaH B
Ta6.s. 16. B xkypnasne B rpadax 1 u 2 sanuceiBaloT HOMEp IITATHBA,
HOMEpa 3afiHell M mepelHel peeK H MOKAa3bIBAlOT, B KAKOM MOJOXKe-
HUM HaxoAusnach pefika B MOMEHT NPHUBA3KH K HHUBEJHDHOMY 3Ha-
KY H KaK NPOEKTHPOBA/IHCh HUTH CETKH Ha peiiKy.

Ilns yno6era 3amuceil B XKypHaJie OHON H3 peek NMPUCBAHBAIOT
Ne 1, npyroit Ne 2. Hanpumep: peiike Ne 2345 nmpucpausaior Ne 1,
a pefike No 2346 — Ne 2. B TeueHHe NOJIEBOTO Ce30HA HyMepaiuus
peex He JOJIKHA MEeHSATbCS.

B rpadax 3 m 4 s3anucBIBAIOT OTCUETHl IO BEpPXHEH W HIKHEN
JNalbHOMEepPHBIM HHTIM MO OCHOBHOH mkase no sagheli (/ u 2) u
nepenned (5 u 6) peiikaM. B rpadax 6, 7, 8 u 9 sanucwiBaior orcue-
Thl 0O 3aJHell H nepeiHed pefikam ¥ O6apabaHy 1m0 OCHOBHOH U JO-
noanuTeabnolt mwranaMm. Orcuerst (3 U 4) — 37O OTCYETH! O OCHOB-
Ho#t wmxane sanmuefi pelixu u 6Gapabany, (7 u 8) — 10 OCHOBHOI
mxaJje nepejgHeil pefixu u Gapabauny, (9 u 10, 11 n 12) — coorser-
CTBEHHO 1O JIOTMOJHUTEJNLHON ILiKaJe mepefHell W 3anHel peek u Oa-
pa6any. Ilpu uuBenupopanum 11l xaacca oTcueTHl TO OCHOBHOI
mkaje (3 1 7) He n0JxKHB ObiTh Menbille 6,0, Ecau orcuer meHblie
YKa3aHHbIX JOMYCKOB, TO BCe HAGJ/MIONEHHA HA CTAHIMH CJAEAYeT MOB-
TOPUTb, PENBAPUTENbHO H3MEHHB BbICOTY HUBEJNHPA HJIH NEepPECTABUB
ero Tak, 4To0Obl OTCYET MO pefiKe YNOBJETBOPAJ YKA3aHHLIM JI0-
nycKaM.

[Tocne okonuauus HaGMIONEHMH HA CTAHUMH MPHUCTYNAIOT K BHI-
ynucaeHusiM. Ecin noMolHHK HA6/110aTeNst yeneBaeT OHOBPEMEHHO
3aMMCHIBATH OTCUETHl U NMPOM3BOAMTL BBHIUMC/EHHS, TO STH HEHCTBUS
COBMELAIOT, HO TMOCJAEe0BATENbHOCTh BHIYHCACHHI OCTAeTCsl Ta XKe.
BriuncagioT paccTosHusi OT HMBeJHpa no 3anHell (2) — (1) == (21)
u mnepenteit (6) — (6)=(22) peex. Pacxoxnenns mexny (2/) n
(22) wmoryt mocrturath npu HueaupoBauuu III knacca 60 mwm/2.
Ecnu pacxoxnenns mexny (21) u (22) Goablle ykazaHHBIX AOMYC-
KOB, TO NMEPECTaBJAIOT HUBEJHD HJH NepeHiolo peiKy H MOBTOPSIOT
Bce HAOJIIONEHHs1 HA CTaHUuH. Beruucasiior passocts (21) — (22)
H 3anHCHIBAIOT ee B rpady 4 (23), Tam Ke NMOACUMTLIBAIOT HAKOIIE-
11Mg 9THX pasnoctell & (23) mo xony. BuuncasioT KOHTpoJibHOE TIpe-
BbllleHne (24) mo pasHOCTAM MEXAY OTCYETaMH 10 BEPXHHM H HHX-
HHM 1aJbHOMEPHBIM LITPHXAM.

[Ipn BblYMC/AEeHUM NpEBbILIEHHH HA CTAHUMH cHAYaja HaXOAAT
OTIEeNbHO PasHOCTH OTCYETOB IIO 3ajHeH M nepesneir pefikam u pas-
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HOCTH oOTcyeToB no GapabGany (3)—(7)=(13) un (4)—(8)=
=(14), (11)—(9)=(16) u (12)—(10)=(17), a manee mnO HUM
BBIYHCJISIIOT MpeBHIIIeHHss N0 OCHOBHOA (/5) ¥ no AononHuTENb-
Hoit (18) wxkasam. Haxonst pasuoctu mexay (15) — (18)=(19).
Ara pasHoctb (/9) ne nomxHa npeBbimats 30 nenenuit (1,5 MM) npu
nueaupoBanuu 111 knacca. Hakonsienne stux pasHocreit mo xomy
BhIMHCHIBaIOT B rpade 10 2 (19) = (20).

Ha xaxpoii cTpanuie H B KOHIE X012 NPOU3BOAAT KOHTPOJbHbLIE
BHIUHCJEeHHst cyMMbl X (21)=(24) n 2(22) =(25), B koHLe x0na
OHH He JOJ/DKHBl PasjnyaThCs MeXAy coGoff TNpH HHBEJIHPOBAHHU
IIT xnacca na 100 Mm/2.

[To s3TEM cymMmMaM HaXOAAT MJHHY ceKuuu B KM. Jas Toro urobut
HalTH NJIMHY CeKILHH B KM, cienyer cymmy (24) + (25) yMHOXHTD
ua 0,00005.

Cymmupytor: L (3) = (27), L (7)=(28), E(14)=(29), £ (8) =
=(30),% (11)=(31), L (9)=(32), L (12)=(33), E (10) = (34),
2 (15)=(35) u 2(18)=(36). Uto6e! HafiTH CYMMapHOe NpeBbIllIeHHe
1O XORY MO OCHOBHO! MiKaJse, 6epyT pasHOCTH MeXAY BeJHYHHAMH
(27)—(28)=(37) wu (29)—(30)=(38). Cymma (37)4(38)
JloJzKHA GBITH TOYHO paBHA cymMe (35), pasnuune GyneT yKasblBaTh
Ha HaauuHe OWHMGOK NMpPH BbHIYMCAeHHsIX. Takum ke o6pa3oM BHI-
YHCJSIOT NPEBLILIEHHs] MO JONONHHTEJNbHON LIKaje, HCIOJAb3ys AJIs
aroro pasHoctH (31) — (82)=(39) u (33) — (34)=(40). Tax
e, KAK H NPH OTCYeTax MO OCHOBHOH wKaje, cymmbl (39) + (40)
n (36) nomxkusl ObITh TOYHO pPaBHB MeXnay co6oit. Pasuocts
mexny (35) m (36) nonxua OwiTh paBHa Hakomlenuio (20) mo
BCEMY XOLY.

IMocsie BHIMOJHEHHS! HHBEJNMPOBAHHS N0 CEKUHH B NPSIMOM H 06-
paTHOM HanpaB/eHHSIX HE3aBHCHMO OT crnocofa HHBEJIHPOBaHHSA
CPaBHHBAIOT MeXJY OGO NnpeBbIlIeHUs Anp U Hopp.

ITpun uupennposauuu II1 xnacca pacxoxpenne d=hgp— hoop
LOMKHO GHiTh Menbwe = 10 vm /L. B npuseaennoil Buie Gopmy-
Je L — paccTosiHue MeXIy CMeXHbBIMH 3HaKaMH B KM.

Ecan pacxoxIeHHs NOJYYHIUCh GOJbIIE NOMYCTHMOrO, TO HHBe-
JHpOBaHHe NMOBTOPSIOT B OAHOM M3 HanpasJ/eHHil. SIBHO HeynpoBJe-
TBOPHTEJbHbIE 3HAUEHUS TpeBbILIeHUH Hekmoualor. OcTaBuiHecs ABa
3HAYEHHs MPUHHMAIOT B 00pabOTKY, €C/H OHH He PaCXOAATCH Mex-
1y co6oil 6oJbllle YKa3aHHLIX NONMYCKOB U MOJYYEHB! N3 HUBEJHPOBA-
HHH B NPOTHBONOJIOXKHEIX HANPaBJIEHUSX.

ITpu uusenuposanun III kaacca B 06paGoOTKy BKJAIOUAIOT BCE
TPH NPEBLIIIEHHS, eC/IH OHH HE PacXoAATcs MeXAy coboi 6oJee ueM

na 15 MM V'L, a noBTOpHOE NpesbilieHHe He OTAHYAETCH OT Kax-

JIOTO K3 MepBOHaYaMbHHIX Gosee uem Ha =10 mm VL.

B Ta6a. 17 nokasan MOpsIOK 3amuCH OTCYETOB H BHIYHCJIEHHH B
xkypnane H-8, kotopuiit npumensiercs npu nuseanposanuu 111 knac-
ca npH cnocobe cpenHel HUTH,

4* 99



é Xon or rpyur. pen. 4236 fo crer mapxm 2415
Yenopua paloThl: TPYHT wocce

Tabanuuna 16

25 mas 1972 r.; Hauano 7y 30 mun;

konen 8 y 10 muu
Wsobpaenne cnokoinoe; 06Aa9HOCTD CRAOUHAR
Hanpasnenne 1 cusaa Berpa: caalbsui semep

OrcyeTs 00 AaJpHOMEDHBIM
guTaM (/2 am)

OrcueThl 1o Succextopy HuTed (1/2 nm)

wrarty- OCHOBHasd iIKaJa ACIIOJABEHTEALHA S IKaJa
RS 3apucoska nNpuBa- K OHTpOb
Ne 30K
pelixn 3/u n/d P B P B
1 2 3 4 5 6 7 8 9 10
! 60 2801(1) 1052(5) s 34,0(3) 15(4) 93,2(11) 65021y | 59,250
3992(2) 5247(6) P 46,5(7) 98(8) 105.8(9) 48(19) 59,251
12 1191421 1195(22) 3—I —12,5(13) —83(14) —12.6(16) +16(17) 1/41
—12,53(29) | —4/—4(23) u —12,583(15) —12,584(18) (19)/(20)
g Ld[pynr. pen.
i 2236
2 232 4368 3 9,2 97 68,5 47 59,250
1614 5772 n 50,7 40 109,9 70 59,230
2—1 1382 1404 3—m —41,5 +4-57 —~11,4 —23 —20/—19
—41,47 —292/—26 u —41,433 —41,423
3 423 4727 3 10.1 27 69,3 85 59,258
1590 589 n 53,0 14 12,2 63 59,249
1—2 1167 1142 E —42,9 +i3 —42,9 422 —9/—28
~42,92 -+25/~1 u —42,887 —49,878
4 362 4870 3 10,9 30 70,1 80 59,250
1312 5320 n 51,0 08 110,2 52 59,252
21 450 450 3—1 —40,1 -+30 —40,1 +28 +2/—26
—40.08 0/—1 u —10,070 —40,072
3 72 4770 3 8,4 96 67,7 43 59,253
1415 5506 n 53,3 64 112,6 25 59,261
1—2 1143 1138 3—1 —44,9 +32 —44,9 +24 +8/—18
—44,94 47/ 46 u —44.868 —44,876
5333 5327 72,6 265 368,8 326
254,5 216 550,7 259
—181,9 +49 —181,9 467
—181,851 - - 181,833
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Mpozoaxennertaba 16
Xon or rpysr. pen. 4236 10 crew. mapkn 2415 25 was 1972 r.; uavano 8 u 12 muH; Komen 8 w 25 Mmu
Ycaosus paothi: TpyHT npoceiodran Gopoza Haobpaxenne cnoxodnoe; 06NagHOCTh CUJIOIIHAN

Hanpaepsenne u cuja Berpa: caabuil eemep

Orcuernl o HuccekTopy HATed (1/2 nvM)
Ne Orcyersl N0 ZaJbHOMEDHbBIM
mTa- HATSM “/Q aM) OCHOBHAasE HiKasa RONOJIHUTEJIbHAs 1IKaJaa K
THBA 3apucoska npuss- OHTPOJb
Ne 30K P B
pefikn a/u’ n/d P 5
. 6 3 9 10
1 2 3 4 5 ° 7
| S—
20,4 00 79,6 98 59,248
6 1300 4002 3 47.4 62 106,7 15 59,253
2769 o473 e —27,0 —62 —27.1 +33 +5/—13
2—1 1469 1473 3= —21,062 _-97.067
—27.04 —ap42 | e
35,1 02 94,3 46 59,244
7 2892 4221 3 483 89 107.6 35 59,245
4119 5445 T ~13,2 —87 —13.289 +11 +2/—11
1—2 ; 1224 31 — 1328
1227 P 13,287
—13,28 +35 '
24,3 00 1-83,5 47 59,247
: 2311 729 ; —6,1 24 165, 75 | 59,251
6- 2540 500 " 30,4 —24 ~118)5 -28 | 44/—7
nog- 229 229 > +30,376 +30,4
BecH as 430,46 0/+45 430,372
peika <
__.-_.—-ﬂ—"_-’—-"———
79,8 02 257.4 141
: 89.6 175 267.4 125
% 2995 2926 31l -9,8 —~173 ~16,0 +15
5T 8258(24) 8253(25) u —~9,973 9,984
M
- 152,4 (27) 267 (29) 625,2 (31 467 (33)
T 15511 2 0,00005 b 344.1 (23) 391 (30) 818,1 (32) ,3§g (34)
0,83 ® (25) 311 —191,7 (37) —124 (38) —191,9 (39). +83 (40)
z —191,821 (35) —191,817(36)
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Xon ot rpyrT. peit. 5540 HO creH, Mmapkm 1112
10 monsa 1967 r.; wagano 6 9 20 mun; xoHen 7 uw 30 mMun

Tlorona: scHo, caabeui semep

Haobpaxenne cnokoinoe

TaGauuya 17

Ha6monenns Habmonenne no cpenHedl AuHm
CpenHee
Ne mrtaTtusa 3apHCoOBKa 0 HJajbHOMEpPHbIM HUTAM Koatpoapaoe ADeBbItIeH U
Ne pefikn NPHBSA 30k TpeBLlIEHHe mepeRi P MM ©
[ 3
3ajusst pefika ng%%’igﬂﬂ 3apHAA pefika pefika npeBLIlIeH He
1 9 3 4 5 6 7 8 9
1 ~ 1572 (2) 1812 (5) —240 (1) q 1739 (D 1971 () —232 (14)
1904 (3 2130 (6) —226 (12) K 6430 (8) 5761 (7) -331(15) | —231,5 (49)
1—2
FpYHT. pen. 332 (9) 318 (10) +-14/14 (13) 4691 (16) 4790 (17) 499 (18)
5540 .
1170 1 0631 I +539 ' q ‘ 1478 0937 , 541 ‘
s | | 178 1241 4545 K 6269 |  sb2r 642 +541,5
51 , 1 616 1 610 [ F6/+20 | i 4791 1 4690 I —101 ]
| | o | awo | Thin | a1 BT BN T IO | oo
3 — K — — s
T—5 T I 759 ] 760 | —i418 [ 4689 I 4791 I +102 ]
1883 0800 +1083 g 2217 1131 11086
4 l ! 2550 l 1465 [ +1085 ! K | 7007 l 5821 l +-1185 ! -+1086,0
2—1 | 1 667 1 665 | F2/421 ] 4790 ] 4690 I —100 [
5 0110 1327 —1217 4 0465 1678 —1213
? [ | osio | 2059 | oo | | %% l 5469 | “8n o s
12 ] ] 709 | 702 | 7428 I 4690 1 4791 ] 3101 ]
1354 0581 +773 Y 1670 0889 +781
6 ‘ ' 1985 l 1197 | +788 I K ' 5460 I 579 l 4881 ‘ +781,0
2—1 i i 631 616 | +15/-443 1 4790 I 4690 1 —100 ]
7 1268 1572 —304 q 1561 1870 —309
T—2 ] [ 591 ! 597 | —6/437 I 4690 i 3790 1 +160 | _
Kourpoubtbie 4305 (20) 4268 (21) 913 (22) 53353 (23) 54364 (24) —1011 (25) —455,5 (26}
BLIYHC/EHAS —456.5 (27) 54364 (24) 100
—1011 (30) —911 (29)

~455,5




Xon or rpyHT. pen. 5540 A0 cren. mapxku 1112
10 miona 1967 r.: mavasno 7 9 35 MuH; xoHen 8 u 00 mus

Tloropa: sacuo, caabsui semep

H3obpaxenune cnoxodnoe

Npopnonxenuneraba 17

Ha6monenus
Ne mrarusa 10 KaJAbHOMEDHHM HHTAM KosgrposbHoe HaGmonenne no cpefued HaTa Cpennee
Ne pefikn 3apucoska npeBsIIeHEe npesu;l;‘eaae,
sanung peiika n;%%i‘;ﬂﬂ 3aausan pefika n%%;;l(:;nn npesbilieHAe
1 2 3 3 5 6 7 8 9
8 1510 0211 -1299 1877 0576 41301
2242 0942 41300 6668 5266 41402 -+1301,5
2—1 I ‘ 732 | 731 | 417438 4791 4690 l —101
9 | 1791 1188 4505 2132 1529 +603
I 2475 1874 4601 6822 6319 +503 4.603,0
1—2 ] I 684 f 588 I —4 /434 l 4690 4790 l 4100
10 0220 1044 +1264 526 —739 41265
0830 434 41264 5316 —5529 410845 +1265,0
—9580
2 —noAB. CTeH. §10 610 0of-+-34 4-90 4790 +1265
Mapxd 1112 -—
T 2026 I 2020 T 46333 £ 23341 T 7422 415919 E-4+3169
‘ +.3166,5 —7422 —9580 +3169,5
— 46339
| | | [ | 15919 | | +3169,5 |
KouTposbHuie 6331 % (20) l 6297 B (21 5420 (22) 76694 I (23) 61786 3 (24) 14908 3 (25
BHIYUCACHHS 12710 3 (27) —61786 (24 + _ng ) | +2714,0 2 (26)
| ? +14908 (30) —9580 '

€0l

|

+5428 (29)
+2714




B nepByio rpady XypHasa 3anuchbiBalOT HOMEpa IITATHBA H
peek. ITepBuiM numerca yoMep 3asHelt pefiku. B atolt xe rpade no-
KasLIBAlOT, KaK YCTAHABJAHBAJach pelika Ha 3HaK WM KakuM obpa-
30M NPOH3BOAMJIACH NPUBS3KA K HEMYy, a TaKXe KaK IPOeKTHpPOBa-
JIHCh HA pefiKy HHTH CeTKH.

OTcyeTel MO cpeileil HUTH MO YepHOH CTOPOHE 3ajHel pelKH
3anucbiBaloT B rpady 6 (I), a orTcuersl MO IBYM AaJbHOMEPHBLIM
wrpuxam (2 u 8) — B rpady 2. ITpousBonsaT orcyeTsl no cpenueil
HHTH 1O 4epHOll CTOpoHe nepefHell pPeAKH H 3amuCHIBAIOT B rpady
7(4) ¥ oTcyeThl MO JaJbIOMEpPHHIM MITpuxaMm — B rpady 3(5 u 6).

OTcueTsl MO cpeiieil HHTH NO YepHOH ctopoHe peiku (1) u (4)
He Jo/XKHD Obith Menblle 300. B mpoTuBHOM ciiyyae MEHSIOT BLICOTY
HMBEIHPA MJH TepecTaBsloT ero Tak, YTOOBl OTCYeT MO cpejiel
HUTH OBl Bbille YKa3aHHOro AONMycka, M NOBTOPSAIOT Bce HabJiofe-
HHS 14 CTAHIHH.

IlponssoasaT M 3aNHCHLIBAIOT OTCUETH 1O CpejHell HHTH 1O Kpac-
nolt cropone nepenneii (rpada 7) (7) u sagneit (rpada 6) (8)
peex.

Boluncaenust B XypHaJe HAUHNAIOT C NOACYETA PACCTOSAHUN MeX-
ny saanell ds u nepenuell dp pefixaMu u Huseaupom (3)—(2)=

=(9) n (6)— (5)=(10) B rpadax 2 u 3 u C BHUHC/IEHHsS KOHT-
pOJlbllbIX npesbleHnil B rpage 4 (2)—(5)=(11) u (3)—(6)=(12).
Pasuocru (9) — (10) u (12) — (11) nomxkuel 6LiTh He Goaee 30 MM
11 paBHB Mexay cofoii. Ecan pacxoxpaenus GoJblie, TO NOBTOPSIOT
BCE H3MepeHHsi Ha CTanlHW. BesJnuMHy pasHOCTH 3aNHCHIBAIOT B
rpady 4 (/3). Hakonsenne 3Toit pasHOCTH 10 XOJLY MOACYUHTBIBAIOT
B 3TOH e rpade kak cymmy 2 (/8). D10 nakomjenne no Bceit cek-
LMK He JOJ/IKHO mpeBuaTh 50 MM,

CpelHee M3 ABYX KOHTDOJIbHBIX NpPEBBILIEHHUIL: (ﬂ;———(—l—Q—) MOXKeT

OTVINYATbCS OT NPEBBLIIEHUS, INOJYYEHHOrO MO CPeNHeH HHUTH, He
GoJjlee ueM Ha 3 MM, B NPOTHBHOM CJyyae NMOBTOPSIOT BCe HAGJIO-
JIeHNsl Ha CTaHUHUH.

BpludcaslioT  TpeBLINIEHHSt TO CPEAHHM HHTAM MO YepHOH H
KpacHofi cropoHam peek (Ij—(4)=(14) n (8)—(7)=(15).
CpaBHHBAIOT npeBbilleHHs. [1peBbIllleHHsT MOTYT Pa3nuuyaThest MexK-
Iy co0ofi Ha pasHOCTbL BBLICOT HyJseil peexk == 3 Mm (rpada 8) (I8).
BLIUHCASIOT pas3locTH BLICOT Hysefl y mepBoit B BTOpoit peek (8) —
—(1)=(16) u (7)—(4)==(17). Pasnoctn MeXAy BeJHYHHAMH
(14y — (15) u (17) — (16) nomKHb GbITH paBHLL MeXAY co6oil, 310
yKa3biBaeT Ha MPaBU/IbHOCTb BHIYMC/IEHU HA CTAHLHH.

ITpu pabore ¢ pefikaMi, Y KOTOPLIX KpacHasi CTOPOHA pasjeseHa
yepes 11/10 cm, npexpe ueM cpaBHHBATbH NPEBbILIEHHS, HEOGXOAUMO
npesbILIEHHE MO KPAaclofl CTOPOHE peeK MepeBecTH B MM, AJA Yero
K H3MEpPeHHOMY IpEeBLIIEHHIO N0 KPacHOM CTODOHE peek clepyer
upuGasutb 0,1 h. UepenoBanue sHakoB y pasuocreit (/8) u y Bean-
upi (16) u (17) Ha cMeXKHBIX CTAHUMAX YKA3blBAET HA NPaBHIbHOCTD
3anuceil M BbIUKCIENH B XKypHade,
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IMTocne oxonuanust paGoT MO HUBENHPOBAHHIO HA CEKLHH MPUCTY-
naloT K KOHTPOJIbHBLIM BhiuncjaenusmM. Ha kaxpoii ctpanuue i B KOH-
11e X0Ja NOACYHTHIBAIOT:

1. CyMmapHroe paccTosigue OT 3ajHeil i nepejHeil peex A0 HUBeJMHpa
L(9) = (20)nX (10)=(21). lns nepeBoga (20)-(21) B MeTpbl HeoG-
XOIUMO pasfie/IuTh Januyio cymmy Ha 10. PasHocTb MeXy BeJHUHHAMI
(21) n (20) ponxua 6LITL TOYHO paBHA HAKOIJIEHMIO HEPABEHCTBA pac-
CTOSIHMH MeXJy HUBesHpoM u pefikamu (/3) no xoxy.

2. CyMMHPYIOT KOHTpOJbHble mnpesbimenua % (/1) + Z(12)==
== (22). Pasnenus cymmy (22) ma pjBa, noJyyalor cpeipHee KoOIT-
poabuoe npesbiuckne (27).

3. CyMMupYyIOT BCe OTCueThl MO 3aaHeldl W nepegHcil pefikam no
cpenneil HUTH M 3anuchiBaloT B rpady 6 (1) + 2 (8)=(23) u B
rpady 7 L (4)4 X (7)==(24). Cymmapuoe cpejiiee IpeBhiLIeHiIe,
II0JIUCHHOE 10 4YepHOH M KPACHOH CTOpPOHAM peekK, 3amHChIBAIOT B

rpady 8 X (14) -} X (15) :(:9:;.2 = (29). Pasnoctb MexAy cymMmamn

(23) — (24) nonxua GuiTh Touno papHa (25). CymmupyoT cpefHHe
npespleHda na cranumu X (/9) u noayuawrt (26). (26) nonxHa
7

CoiTb paBHa =, - AOMYCKAIOTCSl ReGOMbUINE PACXOMKENHS, Bi-

3BAHHLIC OUHOKaMI OKPYTJAHH.

Ecau Ha c¢rpanuue v B Xole YHCAO LITATHBOB HEUETHOE, TO K
(25) m (23) — (24)==(30) 1neo6GXOANMO OpeJBAPHTE]BLHO NpHOA-
BUTh «IATOUHYIO» PA3NOCTb C TEM 3HAKOM, Kaxoft oHa uMeJa na no-
CACAHEM WITATHBE, YTOOLl NONYUHTbL MPEBLILICHHE MEXKAY penepamu.
ITpu npuBsiske K CTEHHOH Mapke, eC/aH HCIOJb3YIOT NOABECHYIO peil-
Ky NpH 4eTHOM YHcJe LITATHBOB, K 9THM CyMMaM cJlenyer TaKikKe
npubaBUThL «ISITOYITYIO» PA3NOCTh, & TAKKe BBECTH IIONPaBKY 3a He-
PABENCTRO HYyJell KpacHod ¥ YepHok CTOPOH peek.

[locae npoaoxerus npsMoro H 06PATHOTO XOJOB BLIMHCIHIOT
pasHoCTH d==liypy —Mosp. Pacxoxkaenns d ue 10JKHLL NpEeBHIIATD
JONYCKOB, yKazaHubix Ha ctp. 99. Ecan pacxomuenna d oxamyrcs
HEJONYCTHMbBIMH, TO NPOKJaJblBAIOT JOINOJHHTEAbHO elle O XOJI.

O6pasen, sanucu upu Husenupomanun IV kaacca B XKypHase
FI-3 nau B ta6a. 18.

B nepBoii rpade xypiaja 3anuchbiBalOT HOMEP LITATHRA H HA3BalHe
3Haka, OT KOTOPOro HAMHHALTCA M Ha KOTOPOM 3aKaluHBAeTCs XON.

I'lpn nabmonenusix na cTanuuu B rpady 3 3anHCHIBAIOT OTCUETH
110 3ajHeil pefike no cpeanefl HUTH (2) M MO BepXHEMY J{aJbHOMEPHO-
My wtpuxy (/). CoorBeTcTBeHHO B rpady 4 3anuCLbiBalOT OTCUETLY
no lepefHell peiike mo cpedHeMy M BepxHeMy wtpuxam (4) u (3).
[TpousBosasT ¥ 3anuCLIBAIOT B Te XKe rpadbl OTCUETH M0 KPacHOH
CTOpOHe nepenteit (5), a satem 3anueil (6) peex, OTCUeTH MO Cpeji-
He#t HUTH (2) u (4) He HOMKHbl ObiTh MeHbiie 200, B IPOTHBHOM
cayqae HabJuro/lelinsl Ha CTAHUHH nepejenbiBaloT. Ilocse BasiTus Beex
OTCYETOB NPHCTYNAIOT K KOHTPOJILHBIM BLIYHC/ICHIAM H BbIUHCICHHIO
NpPEeBLIUCHUI HA CTAHUHUA,
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Ta6muna 18

Iorona: sacwo, caaboui eemep
Konen 7 4 30 mun

Hara: 2 wonn 1971 1.
Havano 7 4 10 mun

Jlanbromep- Orcuernl 1o pefixe
Ne mWITaTHBA lible paccrosi- IIpesbimense, Cpenuee
Ne pefiku H#A RO 3agnei MM npenblienye,
u nepenaucit sannusis nepenHsis MM
peek
1 2 3 4 5 6
1185(/) 1058(3)
1 375(7) 1560(2) 1430(4) 4-130(13) | +130(/3)
I'pynr. pen.
606
2—1
372(8) 6247(6) 6217(5) +4-30(12)
4687(9) 4787(10) +100(14)
460 805 1008
9 1265 1472 —207 —207
1—2 464 6052 6159 —107
4787 4687 —100
596 777
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 4134 -+135
1—2
6049 5813 236
399 4787 4685 —102
Kontposs- 4375{21) 42048(15) | 44064(16) —1116(17)| ~-558(18)
Hble BLI- —44064(16) ~-558(20)
YUCJIEHH § —1116(/9)
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Hara: 2 wiong 1971 r.
Hauvano 7 4 30 musn

ITpoponxenne ta6a, 18

[loroxa! scwo,

caabotil gemep

Konen 7 4 45 mun

JlasnbHOMep- Orcuern no pefike I
NH\F;u ;3333 H};;lengd:ﬁc;l?gé “peB:ﬁJeHﬂe' llprpljfu}éieue
H nepeanei 3ansa nepenRss MM
peex
1 2 3 4 o 6
657 894
190 847 1085 —238 -—238
7
21
191 5534 5872 338
4687 4787 +-100
380 1544 615
1924 995 -4-929 -+930
g
1—2 380 6711 5681 +1030
4787 4686 —101
524 —763
418 942 —345 -+-1287 --1285
9
2- cren.
mapka 23- 418 1070 —~213% 41283
128 132
¥ 1977 ¥ 17028 ¥ 13075 2 -3953
13075 +-1976,5 1977
43953
Ilogcuer no cekuud or rpyur. pen. 606 xo cren. mapxu 23
Ko nrpons- 59976(15) 57139(16) | -+-2837(17) | --1419(18)
Hbie Buue-|  6352(2/) 57139(16) +1418,5(20)
JIe HHA ~+-2837(19)

* [Ipy¥ NpHBs3Ke K MapKe IIpH NOMOLIH PYJIETKH H3MEHANIH BLICOTY TODHSOHTA, OTMCTKY
N0 pefike 2 Gpadu 10 uepHOil CTOpPOHE.
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Bo Bropoit rpade 3anuchLiBalOT PACCTOSTHHA MEXIY HHBEIHPOM
# pelikamu, 1Jis yero 6epyT pasHOCTb OTCYETOB IO CPeJHel HHUTH H
sepxueMy JAajbHOMepHoMy WTpuXy (2) — (/) u (4) —(3). Bm-
YHCJSIOT PASHOCTH BLICOT HysneH peek (6)—(2) =(9) u (5)—(4) =
== (/0) n sHadenus npesbllieHAH N0 yepHOH cropoHe (2) — (4) =
== (/1) B no xpacHoH ctopone peek (6) — (5)=(12). Haxoaar
pasnoctd (10)—(9) n (11)—(12), KoTophie AOXKHB OLITb TaKXKe
paBsHpl MeXAy coboii (/4) u paBHLI PaSHOCTH BBICOT HYJIEH peex, no-
JIYYEHHBLIX H3 HceaeloBanuit £ 5 mm. Ecau pasuocru (10) — (9) n
{11) — (12) pasnuualorcs Mexay co6oif, TO 5TO YyKasbiBaeT Ha
uMelomuecs owHOKY B Bbluncaenusx. Ecan pasuocrs (/4) oranua-
€TCsi OT PA31OCTH BLICOT Hyaell peek Oosblue 4yeM Ha =+ 5 MM, TO
CTaHIHIO nepenenpBalor. Kak npasuio, pasiocTe BuICOT Hy/eil peex
paBHa 100 mwm. IlostoMy, ecsiin npeBbilliedHe, noJyuelHoe Mo uyep-
HOHl CTOpPOHE peeK, OTJIMUACTCS OT HPCBbIIUENHUs, NOJYYEHHOro [0
KpacHol cTopone peek, B upeneaax ot 95 no 105 mM, TO 3T0. 3HAUHUT,
yto TpeGosanue cobmoneno. [Tpu Goabmnx oTkNAONEHHAX Bee HabJIO-
JEeHHsT Ha CTAHUHH NIOBTOPSIOT.

Ha kax/oii crpauuile 1 B Kolllle X04a, KaK U NPH HUBEJHPOBA-
anu 11 koacca, BbIIOAHSIOT KOHTpoOJAblbie Bbluncideuns. [lomcun-
TLIBAIOT AJHHY Xoja (21) B KujaoMerpax, s 3TOr0 CyMMHPYIOT
pasiocty 2(7) + X(8), mendar ee Ha 5 M MOJYHalOT NIMNY XOXa B
merpax. CyMMIIpylOT Bce OTCUeTBl NO CpeaHedl HHTH (0 3ajaHei
2(2) + Z(6)=1(15) u no unepenueir X (4) 4 X (§) = (16) peiikam,
4 Takxke Bce npesbimenus X (/1) + 2(12) = (17) u cpeanne npepbi-
wenns 2 (13) = (18).

Pasunocth Mexay Beanuunamu (15) — (16)=(19) nonxua
6uiTh paBua (I7), HEPABEHCTBO STHX BEJIHUUH YKa3blBaeT Ha OWHOKH
poiuncaennii, Cpeptee upesviuienye no xony (/8) npu dernom yucae
HITATHBOB B X0/1€ AOJ/KHO ObiTh TOulO paBHO ([7) :2==(20). Ecau
JKe YHCJO INTATHBOB B XOJe HeyeTHoe, To caenyet K (/7) cHavanaa
npubaBHTL Pa3HOCTb BLICOT HyseH peek (I4) ¢ TeM e 31AKOM, YTO
U Ha NocJ/e/lleM WITATHBE, H TAKXKe B3ATb cpejlee.

ITo oxoHYAaHHM HHBEJAHPOBAHHA NO JHHHH MEXAY HCXOLHBIMH
NYHKTaMH M B 3AMKHYTbIX XOA&X MOACYUMTBHIBAIOT HEBSISKY, KOTOpas
He JoMKHA npesbiwath = 20 mm )/ L. B nporusuoM cayuae Xoz ne-
pelenplBalOT B APYroMm Hhanpasiennn. Ecau nocile mnposoxeHus
BTOPOTO XOJa OKaXeTcs, YTO hyp— fogp PACXOJUTCH MeHblIe 4eM

na =20 MM /L, a nessiska Mexjay HCXOAHLIMH NYIHKTAMH OCTAer-
/7 ~

cst Goabie == 20 MM}/ L, TO 00 3TOM COOOLLAIOT PYKOBOAUTEMIO pa-

60T ¥ n0AyYaloT AaJbHEALIHE YKa3diHa,



4,3. CBSi3b HUBEJIMPHBIX JHUHHUA
H OCOBEHHOCTH HHMBEJIHPOBAHMUS
YEPE3 BOILHBIE NPENATCTBUS H OBPATH

4.3.1, CBA3b HUBEJIHPHDLIX JINHHH.
TNPHUBSASKA K TPYHTOBbIM, CTEHHbLIM PENNEPAM
H MAPKAM

Kak GLlj10 H3/10:KeHO Bbllle, NPH COCTABJCHUH MPOEKTA JOJIKHLI
ObITb NOAPOOIO paspaboTaHbl CBA3H MeX]Yy BHOBb NPOKJIAABIBAEMbI-
MH H CYLIECTBYIOIUMMY JIHNHAMH HUBeJHpOBaHUs. Bce Haxogsauecs
BOJIN3Y HHBEJHPHBIX JIHHMHA 3HAKU JOJKHBI GbiTb BKJ/IOYEHBI B XOJ.
DT0 OTHOCHTCS KakK K pere-

paM, onucaHue KOTOPBIX MMe- &Peﬂqo
ercsl Y UCIOJHHTENs, TaK H K ,/
TeM, KOTOpble GyAyT o6Hapy- g_ e St | B S
HMEHD! BO BpeMs HHBEJAHpPOBA- .
HHSL. HerpabunsHo
CBsi3b HHBEJHPHBIX JHHUI
I11, IV kjaccoB U JHHUH TeX- Penep

HUYECKOTO  HUBEJHPOBAHHS g RN g
Mexay cobof U ¢ JIMHHAMH g_ /F ’F\E,,»K"
BLICHIHX KJ4CCOB OCYLLECTB- H==-<f--

JIeTCsl BKJIIOUEHHEM B XOJ He Apabunsno

MeHee OJIHOTO, HaJeXKHO OI03-
HaHHOTO IPYHTOBOTO HJH CTell-
HOT'O 3HAKA.

[Tpn nuseanposanun suuuit 111 u IV knaccoB B XOABl AOMKHBI
GLITh BKJIOUYEHbl BCE NYHKTH TPUAHTYJALMH H NOJHTOHOMETPHH, Ha-
XOAALLUECH Ha PACCTOSIHUH /IO 3 KM OT IIPOKJIaALIBAEMON JIMHHUH.

B ropublx ¥ TPYAHOAOCTYNHBIX PaiioHaX HUBEAUPHLIE JIUHHH NOJ-
MHBl DPOKJAJLIBATLCS TaK, 4ToOLl Obljia obecriedeHa BO3MOKHOCTb
IIOJIY4EHUA BLICOT M3 FTeOMETPHYECKOTO HKBEAMPOBANUS HanGo/bLIero
YpCJa MYHKTOB.

Bce HuBenupmble 3HAKH, NYHKTHl TPHAHTYJSUHAH H TOJHrOHOMET-
PHH, KOTOPble BKJIOUAIOTCH B XOJ, AOJIKIB OBbITH TLIATENbHO ONO3HA~
HLI, YCTalNOBJIEeHBl HX HOMCPA, HasBAHHSI M COOTBETCTBHE HX TEM
3HAKaM, KOTOpble JIO/LKIbl ObiTh BKJIOYCHB B XOA COINIACHO MPOEKTY,

B HuBesnpHOM XKypHaJsie 0053aTe/IbHO [€JAalOT 3aPUCOBKY pacrno-
JIOXEHHST 3HAKA M 3aIHCHIBAIOT PACCTOSHUS, U3MePEeHHble OT 3HaKa
10 XOPOIIO ONO3HABAEMBIX HA MECTHOCTH NpPEAMEeTOB.

dyngamentanplinle penepbl B JuuHun HuBeauposanusa III n IV
KJIACCOB HE BKJIOUAIOTCS,

Bce rpynTOBLIe M cTEHUBlE pPenephl U MAapKH, a TaKkKe BPeMCHHBIE
‘penepnl TOMMKHDLI BKIIOYATLCS B HUBEJHPHBIE xo4 (puc. 63).

Bce Bkaloyaemble B NPOK/JIAABIBaAeMble XOAbl 311aKH HHBEJIHPYIOTCS
COOTBETCTBEHIO KJACCY 3THX X040B. B ciyuae npupsasxy 3naka BHCS-
YUM XOJOM HUBE/JHPOBAHHE BLINOJHAIT B NPAMOM H OGpaTHOM
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HanpasJeHusiX. Bucsunit Xo4 monxkeH GBITb NPOJIOXKEH MO HAMKPAT-
yajillleil Tpacce ¢ HAUMEHBIUMM YHCJIOM IITATHBOB.

Ipu npuBsisKe K IPYHTOBLIM penepaM pelfKy yCTAHABJIHBAIOT Ha
rosioBKy penepa. IIpu npuBs3Ke K TPYHTOBBIM M CKaJIbHBIM perepam,
NYHKTaM TPHAHTYJISLHA H TOJHTOHOMETDHH HJIH MEeCTHBIM NpeiaMe-
TaM, Opexje YeM Ha HHX CTaBUTb PelKy, HeOGXOAUMO yGedHTbCs
B TOM, YTO MECTO NOCTAHOBKH M MNATKA pefiKM UHCTHE, YTO peiika
cBOGOJHO CTAHOBHTCA Ha 3HAK. TOJNBKO 1OC/Ie 9TOr0 MOXHO yCTaHas-
auBath pefixy. Ilo okoHuaHHu paGoOT HO NMPHUBSI3KE K TI'PYHTOBOMY
penepy HJIM LEHTPY TPHAHTYJSLHK U MOJUTOHOMETPHH HAl PEnepom
NO/IXKHA OBITh YCTAaHOBJEHA KpbILIKA, 3HAK 3acChiaH 3eMJed W 1oJ-
HOCTBIO BOCCTAHOBJIEHO €ro HapyxHoe odopmienne. HapyuwenHoe
odopMIIeHHe MOXET SIBAATbCS NPHUHHON yTPaThl 3HAKOB H H3MeEHe-
HHS €ro IOJIOXKEHHS! N0 BBLICOTE BC/AEACTBHE MODO3HOTO Ny4eHHs H
JeHcTBHS APYTHX (HaKTOPOB.

[Tpn npuBsi3Ke K CTEHHLIM pemepaM pefKy YCTAHABJIHBAIOT Ha
BBICIIYIO TOYKY AHMCKa HJH Ha MOJOYKY y CTapelX THUIOB pemepos,
KOTOpble 3aKJaablBaauch 1o 1966 r. OTcueTsl N0 pefike NpH NpuBsi3Ke
K TPYHTOBHIM H CTE€HHBIM penepaM MNPOM3BOAAT IO OGBIYHOH METO-
IHKe.

Ipu npuBsi3Ke K CTEHHHIM MapKaM MOJBECHYIO PeHKy MOABEIIH-
BaloT Ha WTH(T (pHuc. 64), KOTOPLIH BCTaBJSIOT B OTBEPCTHE MapKH.
HItudT 1 oTBepcTHE NOIKHEI GHITh PAaBHBIX AuameTpoB. Ecau gua-
MeTp OTBEPCTHSI Mapku GoJblle AHAMeTpPa WITH(TA, TO MOXKET BO3-
HHUKHYTb OLIMGKA B MPEBLINIEHNH BCJEACTBHE CMEIIEHHs HYJA peflku
u ee Hakiaona. [Ipu HepaBeHcTBe namamerpoB Bcero Ha 0,4 MM
TOTPEINHOCTb MOXEeT JOCTHralb | MM.

Ipu nusemnposannu III, IV kiaccoB u TEeXHHYECKOM HHBEJHPO-
BaHHH, KpoMe crnoco6a NMPHBA3KH K CTEHHBIM MapKaM NpPH NOMOILH
NOJABECHO! pefikH, MOTYT MPUMEHSITbCA M APYTHe, MeHee TOUHble
crnoco6ul. Eciin y ucnonHuTenst Het nojaBecHON PefKH HJIH HET BO3-
MOJKHOCTH YCTaHOBHTb peiiKy Ha CTEHHOM penepe CTPOTO BepTHKAJb-
HO, TO Ha CTEHY BBILIE WJIH HHXXEe 3HAaKa, K KOTOPOMY IPHBS3LIBAIOT-
s, TPOEKTHPYIOT ¥ NPOYEPKHBAIOT OCTPbIM KapaHAALIOM HJIH HOXOM
HOJIOXKeHHe BceX TpeX HuTedl ceTKH. Bo BpeMsi MpoeKTHPOBaHHs Ha
CTeHY KOHI(bl My3bIpbKa YPOBHS HUBEJHMPA AOJKHBI OBITH TOYHO COB-
MelleHbl WJIH NMy3BIPEK YPOBHS NOJ/KEH HAXOAHTHCH TOYHO B HYJIb-
nyHkTe. M3aMepslor npu noMoIM MeTasJHYeCKOll PYJeTKH ¢ TOYHO-
CTbIO 0 | MM paccTOsiHMe OT LeHTPa OTBEPCTHS MAPKH HJM BepXHefi
rpaHd perepa JO NPOEKUHit Tpex HHTell HA CTeHe M 3aMHCHLIBAIOT
M3MepeHHble PACCTOSIHUSI B XKYPHAJ BMECTO OTCYETOB IO COOTBETCT-
pyloweft peiike. [lajbHefilline BBHIYHCJEHHS] TPOHM3BOAAT OOLIYHBIM
ciioco6oM. Tak Xak mpu 3ToM cnocobe NMPUBA3KH HET BO3MOXHOCTH
NIOIYYHTb OTCUETHI, HAEHTHYHbIE OTCUETaM MO KPAaCHOH CTOpOHE pefiKH,
TO NPUBS3KY OCYLIECTBJSIOT ABaXK/bl MyTeM H3MEHEHHS BBICOTHI [O-
PH30HTA HHCTPYMEHTA He MeHee ueM Ha 3 cM. MOXKHO BHINOMHATD NPH-
BSA3KY K MapKe NpH OMOI MeTa/uInyecKoil pynetku. [lis aToro cos-
MEeMAIoT HyJdb PYJIETKH C LHEHTPOM OTBEPCTHS MapKH ¥ NMPOH3BOAAT
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no pyJeTke Bce HeoOXOZHMble OTCYETHI C TOYHOCTbIO o 1 mm,
KOTOpble¢ 3alHCbhiBAOT B 2KYpHaJd, H BbLINOJHAIOT BBIYHCIACHHA no
o6biunbM GopMynaM. TIpuBsa3Ky aTUM cnoco6oM NMPOU3BOAAT TaKKe
NpH JIBYX TODH3OHTAX HHCTPyMeHTa. MOXHO BBINOJIHSIT MPUBSI3KY
W LPYyTUMM Croco6aMH, HO TOJIbKO TAKHMH, KOTODble O0eClneunBaloT
TpefyeMyl0 TOYHOCTD.

lopusorm
UHEmpyreHma

lapusonm

UALL

I ]

I I I
[ [ I [
I | [ I [ [

[ L/ I I I

Puc. €4. TlpuBsiska K CTEHHLIM MapKaMm.

1 — oTcueTy NHO MOABECHOR pefike mNpHAaeTcss 3HAK MJIOC;
2 — OTCUETY M0 NOABECHON pefiKe NMpHAAaeTcst sHAK MHHYC.

PANNPZ

Ilpu npuBsA3Ke K MapKaM cllellyeT yUHThIBATb HEPABEHCTBO BHICOT
HyJel OObI4HONH U NOABECHON peek, NOJyvyaeMblX NPH KOMNAapHpoBa-
HMH 0pU NOMOLLM KOHTpOsblOH JauHelikn. Ecnn npuBsaska ocyuecrs-
JISieTCsl AyTeM NPOEKUHH CeTKM HHTeH Ha CTeHy HJH NpPH NOMOLIH
MeTaJl/IH4eCKOH PYJeTKH, TO yYHTHIBAIOT HEPABEHCTBO BBICOT TOJIBLKO
ONHOH peiKHu.

Paccrosinug OT HHMBeaupa L0 peeK NIPH NpPHBSI3KE MOTYT ObITh
yMeHblIeHb! 10 5 M, HO B J1I06OM CJayyae pacCTOSIHHs MeXAy 3amHed
U nepefHeli peflKaMH H HHBEJHPOM JOJIKHBEI ObiTb paBHbiMH. JKesa-
TeJNbHO, YTOOBl NMPH NpPUBA3Ke K 3HAKaM PacCTOsHHs Oblan Gosblie
5 M, Tak Kak NpH BHU3NDOBAHHM HA KOPOTKHE PACCTOSHHS MOTYT
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HOABHTbCA TPyOble OMMGKM M TPOCYETH, BHI3BAHHEIE HEYHOGCTBOM
OTCYHTHLIBAHHS HO BHAMMBIM B TPyOGy HHBeJMpPA KPYNHBLIM LIAIIKAM
WY WTPHXAM peek.

Ilpu npuBsi3ke K CTEHHLIM 3HAKAM, €CJIHl CPelHsisl HUTb MPOEKTU-
pyeTcs HUXKe LEHTPa 3HaKa, OTCYETY MO pelike (paccTOsHHIO, H3Me-
pPeHHOMY NPH MOMOILH PYJETKH) NPUAAIOT 3HAK MHHYC, & €CJIM BHIILE,
TO 3HaK maioc. Ecau npy npuBsizke K MapKaM NpPH HOMOLLH MOABECHOT
pefiKH HCNOJb3YIOT HHBEJIHDPLI C IJIOCKONApaJJeJ]bHOH MJIaCTHHKOH,
TO OTCYeThl no 6apabany Bcerga MMEIOT 3HAK IVIIOC, HE3ABHUCHMO OT
TOTO, KyJla NMPOEKTHPYeTCA CPeRHAs HHTb: BLIIIE HJIH HHUXKe MapKu.

Bo usbexanue noBTOpHBIX H3Mepenuil (6paka), NOBOJIbIO HACTO
BO3HHKAIONIUX H3-32 OMKOOK WM HeGpeKIOCTH UCIONIHTENs, pabo-
TBl 110 NPUBA3Ke HIBEJHPHLIX XOMOB K 3HAKaMm (penepam, mapkam)

CTeLyeT BBLUIOJHATL 0CO00 TUIATENBHO W CTPOro co6.i01aTh Bee
tpedosanust Mucrpykuum.

4.3.2. NEPELBAYA BbICOT YEPE3 BOJHBIE NPENATCTRHS
U OBPATH '

ITpu suimoninennu HuBeqauposanust 111 u IV kaaccoB Moxer Bos-
HHKHYTb HeoGX0JHMOCTDL [lepeJaul BbiCOT Yepe3 BOAIbIe IPENsTCTBHS,
rayOOKHC OBparu u yliesbs.

Ha rtounocte nepeilayn BBHICOT Yepe3 MNpPEHSiTCTBHYI B OCHOBIOM
OKa3bIBAICT BJNSIIME TPH BUAA HOrPCULTOCTEH

a.Torpewnocty B3raufa. Beauuwna »7oil  morpeiu-
HOCTH 3aBHCHT OT crocofa HMBEAHPOBAHUS, OT HPHMCUICMOrO HUBC-
Jdupa ¥ 0T WHpUlbl npendarcrsus. 11orpelnocTs MO0 BLIYHCANTD
no ¢opmyJie, npiiseaennoil B 1, 4.1,

Ecan npu vepenaye suicor va annuu Husenuposanus I knacca
NpeanoJaraior HCnoabL308aTh Huseaup TtHna H3 ¢ ysenuucHuem
spurennuoil tpyber ['==30%, yposieu ¢ uexofi aeacuus v=20" na
2 nmm H K =30, TO HOrpemilocTs B3rs/ia 1Py LWHPpUle HPensaTCTBUS
200 m Oymer papna ==1,6 mM; npu wupune npenstctBust 400 m
norpeuinocTs ¢ranosutest pasioit 3,2 mm. [Toaromy HMuctpyknus
YKasblBaeT, 4To UpPH lepejadye BBICOT udepe3 NPCISITCTBAS IHPHHOMN
Oosce 400 m na aunusx nuseauposauust 11 n IV knaccos cienyer
HIPHMEHATH HHCTPYMCHTBI H METOJLI, IIpe/lyCMOTPeHIble ISl HUBEJIHPO-
panug Il kiacca. OTMeTdM, uTo upensiTCTBUs WHpUHOi GoJee 400 m
na Junuax uuseauposanus Il u IV knaccos 6yayr BerpedaThbes
PeNKO, U HX 10 BO3MOXKHOCTH cJjenyeT usberath. Ilaxe Ha JUHHAX
nuBesupoBannsa 1 n 1l xnaccos, xoTopbie MPOKJANLIBAIOTCA BO BCEX
pailonax naieit cTpaupl, npenaTCTBHs WnpuHO# 6osee 500 M cocras-
asiior Beero 27%. ITostomy smech 6yayT moApoOHO paccMOTPEHb
TOJBKO Te crnoco6bl, KOTOPble MPHUMEHSOTCA NPH mepefadye BhHICOT
yepes npenaTcraus wHpHHoit no 400 M.

* K — xoa(pdnnnent, sasucsinui or cnoco6a BU3HPOBAHKA,
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6. [TorpemHocTh NMpeBHIWIEHHS, BH3BanHasg yr-
JOM i HHBeJHDA H €ro H3MEHEHHSIMH 3a BpeMs
MeX Ny HabGnoOAeHHUAMH Ha pa3HhX OGeperax mnpe-
narcreuda. Ilpn pasencrse paccTOsiHMRI MeXAY HHBEAHPOM
1 pefiKaMHu 3Ta NOTPemHOCTb HCKMouaercss. Ecau ke yroa § u3me-
HuJICsl 3a BpeMs, MEXAY OXoHuYanueM HabJlofneHul na onnom Gepe-
Iy # HayaJoM HaGJIOJeHHI Ha APYTOM, a PAcCTOSHHe MEeX1y HHBe-
JHPOM H peAKaMu He PaBHbl, TO IpeBbilende Oymer colep:KaTh IO-
[PELIHOCTD, BJAHSHHE KOTOPOil MOXKHO OLEHHTb BEJIHYHHOH

b =57, (4.13)
rae Al —usMeHeHMe YIvia [ 3a BpeMsi MeXay HabmolenuaMmu na
pasubix Oeperax, A ==l en—/lomum — HepaBeHcTBO paccTosIIHI
MEX/1y HHUBEJIHPOM H pefikamu npi uab/iojennsax ¢ NPOTHBOMOI0K-
HOTO Oepera.

Yroa [y coBpeMelHLIX HHBEJIHPOB NPU H3IMEHEHHH TeMIepaTypbl
na 1°C usmensierca B cpemiiem na 0,5—1,5”. [lpu o6uanbix noron-
HLIX YCIOBUSX JIETOM 32 | u TeMnepaTtypa BO3AyXa MOKeT U3MEHHThb-
cs Ha 2—4° C. Takum 06pa3oM, 3a BpeMst MexAY HaOJNI0LeHHAMH Ha
pasnblx Geperax, T.e. 3a 30 MMil, yroJ { HHBEJIHPA MOMKCT H3MCHATb-
cst Ha 1,0—1,5"7, uTo BLIZBIBACT HOPCHIIOCTL B CPCAlEeM MpeBbiiue-
HHH 1pn Depejade BeicoT na paccroanne 400 M, pashylo

5 . 4
b =120 4 15 . (4.14)

Ecau ke namenenust yraa i Oynyt 0oJibine, TO COOTBETCTBEHIIO
BeJMYIIHA NOrpPeulHoctH ()yIICT GosbLic. pC‘KOMCI!,‘LyC'lC}! BblUIOJAHATL
nepefauy BRICOT NP OfJAAUHO M 11aCMYPHOH 1OTOe, KOTAA u3Me-
HeHHs1 TeMDlepaTypbl BO3/Ayxa HauMmeHplune. Bo Bpemsi usmepennil
cllelyeT OCOGEHHO TIATEIbLIO obeperaTh HUBEJHP OT BO3AEHCTBIN
COJIHEYHbIX JIydeH.

B. Buunsuue pedpaxunu Hucrpykuus pexkomenayer
BHINOJIHSITH NEpe/lauy BLICOT Hepe3d BOAHOE IPENATCTBHE IMHPHHOI
6onee 200 M npu objauHoit M NACMYPHOHA TOroje, a B COJHEUHbIE
nny naupHaTh paboOTy He paHee ueM uepes 3 4 mocae BOCXOAa H
3aKanuuBaTthL nabaogenus 3a 3 u Jo 3axona conHua. Habmonenns
cJaelyeT NpOBOJMTL OJHOBPEMEHHO ABYMS HaOJMIOAATENsMH, ABYMSA
MHCTPYMEHTaMH ¢ MPOTHBONONOKHBIX 6eperos.

B saBucuMOCTH OT INMPHHBI NPENATCTBHS MNepejady BHICOT la
aunuax Husesuposanus 11 u IV xnaccos BuInosHAIOT pasHLIMK CIIO-
cob6amu. Hesasucumo ot cnocoba nepenauu BLICOT CjaedyeT cTpe-
MHTbCSl K TOMY, 4TOGH LIMpUHa NPensiTcTBHs Oblla MHHUMANLHOI,
HCNOJIb3YA s 3TOrO HanboJsee y3KHE MECTa, OCTPOBA, MEJIM U TaKoe
BpeMsa FoAa, KOria ypoBeHb BOAB B pexe MuuuMaibubit. [Ipu nepe-
jayax BBICOT uepe3 BOJHbIE NPENsiTCTBHSA BH3HPHBIA JYyY He NOJKEeH
NPOXOAHTb Haj 3apoCi/isiMH, ocTpoBaMu M MeasmH. Husennposauue
CJIC[yeT BHINOJHATbL TOJIbKO B TAKHE [EPHOALI JHs, KOra YCJIOBHS

{13



Aaa HabuopeHnit 6aaronpuaTHb. EC/IM WIMPHHA BOLHOIO HPENSITCT-
BUa Gosbine 150 M, To Ha ofoux Geperax BOAHOTO MPENATCTBHSA
HeoOXOHMO 3aJI0XHTb 110 OJNHOMY NOCTOSIHHOMY 3Haky. [Ipesnime-
HHSl MEXJAY 5THMHU 3HAKaMU JOJIKHH GbITh He Gosee 0,5 M.

Noarorosutensublie paGotl. o Havana paGoT mo mepenade
BBICOT JIIOGBIM CHOCOGOM BBHIIOJIHSIIOT AETaNbHYIO PEKOTHOCUHPOBKY
mMecTHOCTH. BriGupaior Mecta JJ1s1 yCTAHOBKH HuBeNHpa U peek. [1pu
9TOM CJEAAT, YTOOL T'PYHT B MeCTaX YCTAHOBKM HHBEJNHPA H Peek
ObIJT NOCTATOYIO TBEPAbIM, PACCTOSHHS MEXAY HHBEJIUPOM H pefika-
MM HauMeHbLIHe, HA NMYTH Jyda OTCYTCTBOBAJIH 3apOCJH H MeJH.
Bepera B paiioHe mepefauu BLICOT B TONOTPAadHYECKOM OTHOUICHHH
HOJKHBI GBLITH 0JHOOOPA3HBIMH.

B cayuae Heo6GXONMMOCTH 3aKJAJLIBAIOTCS HELOCTAIOUIME Bpe-
MeHHBble U NMOCTOsiHHble TPYHTOBble penephl. BuicoThl penepos, 3aJio-
MEHHbIX Ha pa3HbXx Oeperax, He JMOJIXKHBI OTJIHY4ATLCS APYT OT ApYyra
fosee yem Ha 0,5 M. ns npubauKeHHOro omnpejefeHHs BBICOT
HCIOJ/Ib3YIOT TODH30OHT BOABI B peke. B kauecTBe BpeMeHHBIX penepoB
MOTYT HCIOJb30BATbCS JepeBsAHHbIe KOJbS AJUHON OKoso | M u TOJ-
muHoli 10—15 cm. Kosabs momxubl 6biTh 3a6uUTH 32 2—3 nIHSL 1O
Hayaja paGoT no nepefaue BHICOT. B HeoGXOAMMBIX CJY4Yasix NOX
HOXXKHM HHBeJHpa 3a6GUBaIOT KoJbsi. 3a 1—2 [Ha N0 nepefauu BHICOT
H3rOTAB/IMBAIOT BCce HEOOXOMHMOE JOMOJHHTENbHOEe OGOpYHOBaHHE:
OTTSAXKH JJISl PeeK, NPHCNOCOG/eH sl A/ 3aIUTH HHUBEJHPA OT BO3-
JefcTBH conHeyHbIX Jyuell u T.A. [loAroraBauBalOT HHUBeJHp H
pefiku K paboTe. 3a AeHb 1O NMepefayd BLICOT ONMpeessioT Yyroa i HH-
BeJIHpa H B HEOOXOAHMMBIX CJydasiXx HCIPABJSIOT ero. YToJ { JOJKeH
6biTh paBen 2—3”, T. e, X He JOJIKeH npeBuiaTe 1—2 MM Ha 75 M.
Bo BpeMsi nepefaud BBICOT HHBEJHP He IOCTHPYIOT, HO KaX/Iblil NeHb
onpenensor yroJ i. Bumoansior Bce Tpe6yembie MHcTpykuuei nosep-
KH W HCC/IefOBaHMsl HMBeJAMpa H peek. B Hauaje mosesoro cesona
HeeneaylorT xon Goxycupyiomeit auH3b. XoA (POKYCHPYIOIEeH JHH3bI
y HHBeJMpPA, NpelHa3HAueHHOTo A/ NepefauH BLICOT, JOJNXKeH OLITb
XOPOILUHM, B IIPOTHBHOM CJyuae HHBEJIHD CJIe[yeT 3aMeHHTb.

JleTanbHO 3HAKOMSIT M Pa3bsCHSIOT 00S3aHHOCTH 4JeHaMm Opura-
nbl. Ocofoe BHHMaHMe o06pallaloT HAa Tex pabOTHHKOB, KOTOpHIE
OYAYyT HaxXoAuTbCsl Ha APYroM Oepery M NPOH3BOAHTbL OTCUETH NMpPH
nomolu uHAekca no pefike. Ecan Gpurajga Ko 3Toro He Npou3BOAMJIA
paGoT 1o nepejgade BLICOT, TO BBLIIOJNHSIIOT ONMBITHYIO Iepefauy yepes
npensitcteue. Ocofoe BHUMaHue NPH 3TOM 06pallaloT HA cobJoenne
npaBuJI 110 TexHHKe 6e30MacHOCTH YJeHaMH OpHrajbl, Ha CBA3b MeX-
Ny uieHamy Gpuraibl, HaXOASIUMHCA HA PAa3HbIX CTOPOHAX Npenar-
crBusi. Ilpu mmpune npenarcrsuit xo 200 M wa aunuax I u IV
KJIaCCOB Nepeaayy BHICOT BLINOJIHSAIOT OAHUM H3 ABYX CNOCOOOB.

Ha pexax ¢ mosorumn GeperaMu HMBEJHD M pefiKH ycTaHaBJH-
BaloT BOAM3M ypesa BoIbl (puc. 65), npHueM nocjaefHue Ha paBHbIX
pacCTOSIHUSIX OT HUBeJaupa. JIyuu BH3HPOBAHHSA Ha 3aAlIOI0 U nepel-
HIOIO PefiKH JOJKHL! IPOXONHTb B OJHHAKOBBIX YCJIOBUSX, HanpHMmep
HajJ BOAHON NOBEPXHOCTbIO, MpH Mepefayax BLICOT 4Yepe3 OBPArH —
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Haj NOBEPXHOCTBIO 3eMJH. B aTOM Cityuae BausHue yria { HUBenupa
u pedpakuuu Ha uU3MepeHHOe IpeBLilleHHe OyAeT MHUHHUMAaJbHBIM.

[Ipy nepemauax BBICOT 3THM CHOCOGOM HA JHHHSIX HHUBEJHPOBA-
uus 111 »n IV xJgaccos HaGgwOAeHHs HA CTAHUMH BHITIOJHAIOT IO

06LIYHOH TmporpaMme, HO ABYMsl NpHEMaMHu o P

(ta6a. 19). -~
AtuM cnoco60M MOXHO IepelaBaThb ‘
/’@Pz\

BBICOTH uepe3 npenatcTsHa Ho 400 M, eciu
Ha cepeldHe peKH MMEIOTCS OCTPOBAa HJIH |
Me/Nd, N03BOJAKIUIHE YCTAHOBHTL HAa HHX
HUBEJIHD MM peliKy Tak, 4Tofbl PaccTosl- pu. 65 Tepenaua Bricor
Hua Me)Klly HUMH GI)IJIH paBHbIMI/I. B 3TOM qepeg BOJ/lHble HpeHHTCTBHn
cyuae BH3HMPHBIe JY4d, HAylLlHe KaK Ha  wWwapupoit 150—200 M nep-
NepByl0, TaK M Ha BTOPYIO pelkH, OyAyT BEIM criocoGom.
HAXOLHUThCS B OJMHAKOBLIX ycjoBusx. [1pu
3TOM TaKxKe JOJMKHO COOJ/IIONATbCS DPaBEHCTBO paccTosHHl PH ==
=HP, (puc. 66) uwnn P\H=H Py, PyHy=H,P, (puc. 67). Ilpu
OCYLIECTBJIEHHH Nepejayd BBICOT MO cXeMe, IOKa3aHHON Ha puc. 67,
OJHOBpEMEHHO NepeBO3AT C OJHOTO Oepera Ha APYroHl HHUBEAHP H
OIHY M3 peekK.

Ta6nuna 19
Xon or zo 24 oxratpa 1969 r.; mavano 8 u 10 mum,

KoHen 8 4 25 MuH
Yenosust paboreii TpyHT meepOnii  VsoOpamenue cnoxolinoe; 06JadtoCTb CRAOUIHAA

Hanpapyenue u cuna Betpa caaboul

o % OTcuers 110 Kab-
= 2 HOMEPHBIM HUTAM OrcueTsl mo OucekTopy HuTell (1/2 Am)
a = (1/2 pm)
2 &
é g OCHOBHasi wKaja nggg"g]’g:;‘;" a
E 9 3/ud n/d E
8 = 3
A & P B P B | &
= 10 M
1 2 3 4 5 6 7 s | 9 |10
16 | peka 1000} 4060 3 20,2 76 79,5 20
1—2 | Cyp- 3050 | Cpeansisn 80 25
x06 HHTb Cp 20,2 72 796 | 30
5087 76 25
2050 | 2054
—30,60( —4/10
n 50,9 05 110,1 50
00 40
10 60
Cp 50,9 05 110,1 50
3—n | —30,7 471 -30,6 | —25| ~4
u -30,629 -30,625
] Uy, —30,627




Ecnu xe pexka Teuer B OTBeCcHLIX Geperax HJ/M mepeiady BLICOT
NPOU3BOAAT Yepe3 Iy6oKHe OBpard M yllesabs H NpH 5TOM HE yAaeT-
¢l ROOHTBCS NMPOXOK/IEHHst Jyyell BASHPOBaHHA B OJMHAKOBHIX YCJO-
BHsIX, TO H3MePeHHOe npesbllienne OyaeT on60YlHO H3-3a BIHSHUSA
pedpaxuuy.

Aol

Puc. 66 Ilepepaua BuicoT

yepes BOAIOE MPENATCTBHE

OpH  HaJHYHH OCTPOBOB H
meJicit.

Puc. 67. [Tepepaua BhicOT

uepe3 BOAHOE NPEMATCTBHE

UpH HAJHYHH OCTPOBOB M
meJsieH.

B 3ToM cayuae HaGJOEeHHs CJeyeT BBHINOJHATbH BTOPLIM CIOCO-
6om ¢ oGoux OeperoB (puc. 68). Ilpu mepelaye BLICOT OAMH Jyd
Oyner MATH HaJ PEKOH MJM BLICOKO Haj 3eMJeil, a BTOPOH — HaN
GeperoM, panOM C NOBepXHOcTbio 3eMju. IlorpemnocTh H3-3a ped-
pakuun npu Habaojenusix c¢ ojauoro 6Gepera OyneT NpPOABIATLCA
C OAHMM 3HAaKOM, npu HaGJIOAEHHAX ¢ APYroro — C NPOTHBOMO-
JoXHLIM 3HakoM. Cpeance e npeBbilieHHe Gyaer cBOGOAHO OT
BaHsAHHUs peppaxuny. [TpeBbilieHns, uaMepenHble ¢ NPOTHBOMOJIOXK-
IIbIX CTOPOH NpENnsTCTBUSI, MOTYT Da3JiH-
yaTtbcst Mexny coboit Ha 10-—15 MM npu
wypnte npensirctsus 200 M.

[Tpu ucnosib3oBauuu JepeBsHHLIX pe-
eK INOPANOK HabJIoNeHHil Ha CraHLUuu
o6blunblii. OGpasen 3anmucH B KYypHal
nau B Ta6a. 20. B o6partiom xole HiBe-

Puc. 68. Ilepegaua pucor  JIMPOBAHUE Uepe3 MPENsTCTBHE BLINOJHSA-

yepes Bojnoe mpensitersue 10T 00513aTeJIbHO B LPYTyIO NOJOBHHY HS.

wrpH.ofi 150—200 m Bio- [pu nepepaye BHICOT UEPE3 MPeMsT-
pHM - C110COGOM. ctBug mupunoil 200—400 m HaGmoxenus
BBINOJIHAIOT ClIOCOOOM MONBHKHON MapKH.

Huseauposalne, Kak npasuio, BbIIOJHSIETCS OAHOBPEMEHNO ABY-
Ma OpHrajlamu C NpOTHBONOJOXKHBIX OeperoB (puc. 69) ¢ ucnoab-
30BallMeM IBYX HHBEIUPOB H ABYX KOMIJIEKTOB peek. [Ipesbimienne
MEXAY periepaMy, HAXOASIMMMHCSA Ha pasHbix OGeperaX, OnpefesioT
cpasy 1Jist npsIMOro M 00paTHOrO XOJ0B.

[Mepenauy Boicor yepes peku mmpuuoii Gonee 150 M npoussousit
o0s13aTesibHO B OPHCYTCTBHM HauajbHuka naprud. Ilpu nepepaue
BBICOT yepes [penstcTBus WupuHoi Goaee 200 m na jaunusax 11 u IV
KJaccoB HeoOXOAUMa PajiuoCcBA3b MeXAY OeperaMu,

116




Ilepenauy BHICOT uepe3 mpensiTCTBHSA
wupunoit 200—400 M HuBesupamu Ges
IVIOCKONapaJ/IIeNbHblX  MJAACTHHOK — Ha
gunusix nusesuposanus 111 u IV xnaccos
BLIMOJIHSIIOT NPU NMOMOILY HIUTKOB C JIBY-
Msi OesbIMM LITPHUXaMH Ccrnoco6oM noj-
BuxHo¥ Mapku. llupuHa OGesblx LITPH-
X0oB poskia 6uvith pasHa 0,068 mm, rae
S — UIMPHHA NPENATCTBHSA B METPax.

Puc. 69, Ilepepaua wuepes npenarcrBuf WIH-
punoir  Gosee 200 wm. @ Hoemozsnslll penee
& soemenwsiii peney
@ Awempymenin
Ta6auna 20
Nara: 13.09. 1971 r. Toropa scro, caaboui eemep

Hauano 8 u 35 mun

Kowmey 10 u 15 mun

Otcyernl 110 pefike
. Jlaabnomepubie .
Ne . PaccTosHus A0 [penbie- Cpeadee
crai-- | Ne UHKCTOB | gampcii u nepen- Hue, MM | ApeBbilieHue,
uuu well peex sajusisa | mepenssst MM
Ipywur. [Mpasuit 900 660 525
2la pen. 2473 | Geper 1560 1428 +132 -++132,5
Ipyur. 905 | 6247 6214 -+-33
pen. 2495 4687 4736 .
216 1597 1470 +127 +-129,0
6286 6255 431
4689 4785 cp.-130,8
Jlesui 3381 980
92 2003 1880 4-123 +4-121,0
2le Geper 6688 6669 +19
900 | 4685 4789
1875 1754 ~+-121 +122,0
2le
6562 6539 --23
4687 4785 cp. +121,5

IpeBhimenne Mexay rpyHr. pen. 2473 u rpyur. pem. 2495 pasuo -+126 My
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gil

Ta6auna?2l

OGpasen sannch HaGMONCHHA W BHIMHCICHHA NpeBHIMERns MeXLy rPYHT. pen, 2022 2472 NpH HEBEAHPOBAHHUH
II1 n IV xaaccoB 4epes npensiTcTBHe WHPHHOH 385 M

Ha6mopateas: IMerpos Hauano: 10 ¢ 10 mun Koweu: 10 u 32 mun  Isobpaxenne: ciaaboxosebaroueecs
Hara: 6.07.1972 r. t — 1202 fo = 4205 HAcno, caabeui gemep,
HHBeJmP: H3 Ne 12357 sosy — T BO3A — ¢ Peiixn P, u Py vcTaHoBNeHb Ha KOJBAX
Yron: i= 13,0 Peiikn Py u P,— na rpynTtoBmx pene-
pax
[Npumeuanue. Pasnoctb BeicOT HyJMefi
Ipynm.pen.2472
e ok B gpeupen Py u Py = 4687

;./-\,, Py n Py= 4787
Y ’

i
Bpen.o2. z

&
ynmpentsiz ¥ 2
Pacnonoxenue penepos u PesyabTaTh KOMNapHPOBAHHA UIMTKOB
P€eK B HanpasJeHHE NpPAMOIO
Xo0Ja

HlnTox 1 l Ulnrok 2

Orcuers mo Gapmumm pefikam

¥
@ " G 754 M l 75,0 Mu
B gep = 2012 B) = 6700 Cs 224,9 Mm 225.2 MM

@ 4
By, = 2292 B{) =080

(3) ¢ 3 4)
qup - qup = —280 qug - 5;(<p = —380

Bo BTOpOM HOJynpHeMe W3 OTCYETOB NO GAWXKHHM pefikaMm Py m Py na npyrom Gepery pekH HmeeM

1 2 () (2
By, — By =315 bgy— B =+418



611

Orcyern no panbEHM peitkam

Pefika Py "Pefika P,
yepHas CTODOHA KpacHas CTOpPOHa yepHag CTOpPOHA ‘ Kpacuas CTOpOHa
WTpEx N1 Ne 2 Nl | Ne 2 N 1 | w2 Ne 1 N2
1527 1682 6165 6018 1210 1360 5745 5601
22 80 62 22 14 62 40 5599
24 78 68 16 09 58 50 5603
30 83 64 17 12 64 l 44 02
a 1528 1681 6165 6018 ‘ 1211 l 1361 I 5745 5601
c —75 —295 +75 4925 ‘ —75 l —9295 l +75 42925
A 1453 1456 6240 6243 ‘ 1136 ‘ 1136 l 5820 5826
AN 1454 6242 1136 5823
BW 2292 7080 2012 6700
— — 2 3 2 3y
838 838 AP — B = —876 A% — B = —877

BY) — B = —280
BY) — BY = 1318
—838

h

oo

= —838 MM

3 ~{4
BE) — B = —380
B) — B3O = +418
—839



HaG6uioneHus B 3T0OM C/yuae BBINOJHSIOTCA B TaKoil MocjenoBa-
TesabHOCTH. TIpOM3BOAAT OTCYeTsl OGLIYHBIM O6PA30OM MO YEpHOH W
KpacHO#W CTOpoHaM OJHXHHX peek Py n Py YcTaHAaBAUBAIOT LIHTOK
Ha jasbHeit peiike P3 TakuM o6pa3oM, 4ToGbl cepeftnia 6eqaoro WTpH-
Xa Haxomujach BOJIM3M CpelHell HHTH CETKH, a KOHUbl MNy3bIpbKa
LUHJIHHAPHYECKOTO YDOBHSI NOJIKHBI GBITH B 3TO BPEMSI COBMEILEHLI.

ITo xomanae nabuonares, nepeiaBaeMoH MO Pafuo, MOMOUIHHK,
naxolsuHiicst y xaabHell pefiky, MelJ/IeHHO mnepemellaeT HMIMTOK O
TeX IOp, MOKa CpejHsast HHTb He OKa)erTcs TOYNO Ha cepefuHe nep-
roro Gesioro WITpuxa wWKTKA. B 910 Bpems mo Komaunae nabmoaaress
IIOMOLHHK TNPOH3BOAHT OTCYET [0 4epHOH CTOPOHe PEeHKH @q mpH’
NIOMOUIH HHAeKCa ¢ TOYHOCTLIO | MM. Takux coBMemenu#f na Kax-
AbLA WITPUX WIMTKA H OTCUETOB MO PEiKe NeAaI0T YeThipe H NOJyyaloT
cpefliHe 3Hauenys a, u a ﬂonopaqusa}oT IHTOK M peliky na
180° u npowussonsT orcqum a’ ua’, mno kpacuoii cTopose pefikn
N0 NePBOMY U BTOPOMY WITPHXAM.

IToanvle orcueTLl N0 YepHOH M KPACHOH CTOPOHAM peeK paBHBI

AD =q e, (4.15)

rie { —'omep pefikH, € — pacCTOsiHHe OT CepPeJHHbl LITPHXA [0
unnexca. [lepen ¢ craBsaT 3HaK mJaIOC, €CJH HHAEKC UIUTKA TpH
OTcuCTe HAXOLUJCA BHH3Y, H MHUHYC, eCJH — BBepXY.

3arem Takue xe Hab.1l0enda MOBTOPSIOT Ha peiiky Py B onnon
110JIOBHTIE BU3HPOBAIMS UHTOK MepeMCHIaloT BpallleliieM MHKPOMET-
PEHIioro BUHTA 10 XO1y YacOBOH CTPEJKH, B APYroit — nNpoTUB Xona.
OnanoBpeMeHHO ¢ Apyroro 6epera AOJIKHLI BLIIOJISITLCS Hab/moe-
g apyrum nadmionareneM. Ilocae oxomuanust walaiopeunii ua
ogHoM Oepery HaGJalogaTeny ¢ IHUBEJIHPAMH Iepee3XaloT Ha APYroi
Geper. Paspuis Bo BpemeHn MexXIy KOHLOM HaGJIONEHHIT HA OLIOM
Oepery u HawajgoMm HaOJIOAEHHI ¢ Apyroro 6Oepera ROKeH GHITL
MHHUMAJLHLIM, He Oosee 30 muiu. Ha naGmionenust Bcero npuema
JIOJIKHO 8aTpauuBathcs okoso 60—80 mun. Ha apyrom Gepery ua-
GJioJleNds HAUMIAIOTCSt ¢ OTCYETOB MO JajgbHHUM pefikaM M 3aKaHui-
paloTes na Gamxkinx. O6pasen HabuaoieHult 0 BLIYMCACHHHE MpPEBLI-
weHuit gau B raba. 21.

HonyctuMble pacxoxAeHHsa MeXAy 3HAYeHHAMH [PEBbILIeHuit,
[oJyyenubIMM B MOJyNpHEMe 1O PaslbiM CTBOPAM, H PACXOXKIeHHus
3Havenuii NpeBbILIEHU, MONYUYEHHBIX PA3HLIMH HaGJIOfATeNsIMH, lie
nosmKnsl npesnimath 10 M. Eciu okaxercs, 4To mosyueHHBle mpe-
BBILLIENUsi pas3auyalorTcss 6oJiblle, TO HeOOXOAHMO BLIMOJHHTL elle
OMH CIBOEHULIII MOJYNPHEM H H3 BCeX INOJYYEHHBIX pe3y/bTaToB,
3a UCKJIIOUueHHeM rpy6bIX, B3ATh cpelliee.

B ucxaounTenbHbIX cayuasx Ha JUHHSAX HUBeauposanus 111 u 1V
KJIaCCOB, a TaKXe JIHHHAIX TEeXHHYECKOro HUBEJHDOBAHHA mMepejgaua
BEICOT 4epe3 BOJHbLIE MPEeiISiTCTBHA MOXET NMPOM3BOAMTHCS MO JIbAY.
[Tepen wauajioM HHBEJHPOBAIMA BLIGHPAIOT TPAcCy H OUYHILAIOT ee
oT cHera.
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Tlpu Ha6moJeHuax Ha CTAHIMY LOJKHBI cOGMI0NAThCs BCe RONYC-
Ky, ycraHoBjeHuble MHCTpyKuHell 415 HIBeJHPOBAHHS COOTBETCTBYIO-
mwero kKJjaeca. HuBenupoBauue no JibAy BBIIOJHSIOT 1O JePeBSIHHBIM
GaliMakKaM MJM [0 JePeBSIHHBIM KOJbSM, BMOPOXEHHLIM B Jel.
JepenssiHuble KOMbst JOMMHBL GbiTh Aaunoi 20—30 cM u AMaMeTpoM
8--10 ¢m. B ux Topusl B6uBalor reosan. B MecTax nocTauoBKH HHUBe-
JIHpa JJIsl KaXAOMH HOXKKH IUTATHBA UM BMOPAXKHBAIOT KOJbs JJIHHOH
10—15 cm u rosnmunoil 8—10 cM, WM UCIOJNL3YIOT WTATHBL C Aepe-
BSHHBIMH YIJIHHUTEISIME HOXKEK.

IocsieoBaTesibHOCTL HAGMIOXEHH HA CTAHIUM Ta K€, YTO U NpH
OOLIYIIOM HHBEJIMPOBAHHMH. [lepexauy BBICOT IO JLAY BbINOJHSIOT
JIBaK/bl B MPSIMOM U ABaXKJbl B oGparHoM Hanpasaenusx. [1pu nann-
UMK JIBYX OPHrajl HHBEJIWPOBAHHE BHIOJHSIOT HABCTPEUY JAPYT APYTY.
PacxoxIenus MeXJy CPeJHHMH 3HAUYEHHSIMH NPEBLILIEHUH JlonycKa-
jorcst He Gosee =10 mm V'L npu uusesuposauuu Il kmacca u
=420 MM VL — npu nusenuposannu 1V kaacca, rie L — paccros-
HHe B KM MeXIY penepamy, HaxXOAsLUUIMHUCS HA pasHbix OGeperax.

HusesupoBakne mo /LAy NMPOH3BOISIT B NEPHOABI HAMMEHbIUHX
cyTouHbIX KoJieGaHuil nbna. [1pyu BEIGOpe BpeMeHH CYTOK ISt NIPOU3-
BoACcTBa paGoT PYKOBOACTBYIOTCS NAaHHLIMH HaGJIONEHHN 33 CyTOY-
HBIMH KOJIeOaHUSAMH MOBEPXHOCTH JibJa, NMOJYYEHHBIMH Ha GJKaii-
HIMX THAPOMETEOPOJNOTHYECKHX cTannusx. [Ipu HUBeNUpOBaHnK uepes
BOJLOEMB, rle HabaI0al0TCs Pe3KHe M3MeHeHHs NOJIOXKEHHS MOBepX-
HOCTH JbRa Gosiee 10 MM B yac, OJHOBPEMEHHO ¢ HUBEJMPOBAHHEM
Npou3BOAsT HaGAIOAEHUS 3d NOBEPXHOCTHIO JIbJA ¥ BBOASIT NONPABKH
B H3MepeHHble NpPEeBLIIEHNs 3a 3TH ABHXKeHHa. B atom cayuae uepes
Kaxable 10 MUH npu NOMOLLM HMBeaupa, CTOSLEro Ha Gepery, mpo-
H3BOAAT OTCYETHl MO peiike, NPHKPENJIEHHON K BMOPOXKEHHOMY B Jie[
cronby, orcrosiemy ot 6epera va 50—60 M. I1puMep sanucu orcue-
TOB II0 peiiKe H BBE/EHHS IONPABKU B NpEBBILEHHE NaH B Tabja. 22,

Ta6bnuua 22

OGpaseny sanucH HAGMONECHHH 3a JBMIKEHHEM JbjA

O-rcqewﬁno Orcqe'rﬁno OTtcuer ‘1;10

Bpewms: g:s:&ie Bpewms 2$gggﬂe Bpewms 2’?(‘;}‘){3}{6
peitku petiky pedknu
10 u 20 mun 2014 | 12 u 00 muu 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
1110 2038 12 50 2070 14 30 2044
120 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
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Hamepenns U ne
Xon hHSM‘ TNOJIOK €HHA hucnp
M Hayano KOHel nou:’iﬁ,om“ M
[Ipsimo 40,613 | 10 4y 40 mun 12 4 30 mun —0,035 40,5678
OGparHo —0543 | 13 10 15 00 -+-0,033 —0,
-0,070 --0,002

Tlpy HHBeJIMPOBaHHU TO JbAY He AONMYCKAIOT CKOIIEHUS JIO4ei
u TpaHcrnopra B6su3u Mecra pa6ot. [IpepniBaTh paGoThl 3ampeniaer-
csi. Ecan no xakofi-nu60 npuuuHe OblaM NpeKpauleHsl paboThl Ha

|

Puc. 70. 3abuBka Kosna npH
nepejaue BHICOTH TO  ypesy
BOJBI.

Tpacce, TO HaGJ/IONEHHs HAYHHAIOTCA OT
penepa, HaxoAsauerocs Ha Gepery.

ITpu nepemave BLICOT Yepe3 mpensT-
crBus wrpuHoi 200—400" M npu HuBesH-
posaHuu IV kmacca u TexHHYeCKOM HHUBe-
JIHPOBAHUH Pa3pelIaeTcsl BBLIMOJHATDL Te-
penauy BbICOT Mo ypesy Boabl. Ilepenauy
BLICOT O ype3y BOABI IPOH3BOASIT B TH-
xyio u Gesserpennyio moroxy. Ha peke
BLIGMPAIOT MpPAMOJHMHEHHBIH y4acToK co
CNOKOHHBIM TevueHHeM. B6ausu ypesa
BOIb Ha obGoux Oeperax BLIKATBIBAIOT
I'-o6pasnble oTBoAHbIE KaHanbl (puc. 70).
o curnany B kaHaBax 3a6GuBaloOT 10 Of-
HOMY KOJYy Tak, yToObl BEepXHHE Cpe3bl
KOJIbeB OKa3a/JHMCh OJHOBPEMEHHO Ha Ofi-
HOM YpDOBHe, T.e. Ha ypoBHe BoAbl. ToT-
4ac e KOJbsl CBS3BIBAIOT HHBEJIHPOBA-
HHEM C COOTBETCTBYIOLUMMH pemepamH.
[TpeBbilieHHe MexLy penepaMu Ha Gepe-
rax paBHO CyMMe INpeBBHIIIEHHH 1O XOony,

nojyueHHOMY Ha nBYX Geperax. Hanpumep, ot pen. 2435 no ypesa
BOJbI NpeBblileHne paBHo —2,345 M, wa npyrom Gepery OT ypesa
BOJALI 10 I'PYHT. pen. 2367 pasuo +2,998 M, mpesbluleHne MexAay

pencpamu Gyner +0,653 m.

HusesnpoBanne no ypesy BOAEI MPOH3BOAAT ABAXIb. Pacxox-
ZieHHs MeXKIy 3HAYCHHAMH NpeBHLIMIEHHH nomycKaloT o =20 mm)/ L,
rie L — pacCcTosHHe MeXIy penepaMu B KM.



FnaBsa b
TEXHUYECKOE HUBEJIMPOBAHMUE

5.1, TPEBOBAHHUSI H OCOBEHHOCTH TEXHHYECKOI'O
HUBEJIHPOBAHHUA

Js1 onpenesienyst BLICOT NYHKTOB Te0/le3MUeCKHX CeTell M NMyHK-
TOB CBEMOYHOro 0GOCHOBAHHA TomoOrpaduueckHx CbeMOK Maclitaba
1:5000—1 : 500 npu cbemKax peabeda MecTHOCTH M IPH HHKEHep-
HBIX M3BICKaHUsIX Hapsiny ¢ HueenauposanueMm III u IV knaccos npu-
MEeHsIETCs TeXHHUECKOoe HuBeaupoBanue. IIpH TeXHHYECKOM HUBEJH-
poBaHHH, KOrna HeOGXOAMMO 3HATb BBICOTHI TOJIBKO OTHEJBHBIX TO-
yek, HanpuMep [pHu CO3NAaHHH ChEMOYHOr0 OGOCHOBAHHS, NMPH BLICOT-
HOIl NpHBSI3Ke a3POCHHMMKOB WJIM NpPH MNOJY4YeHHH NPOhHIa MeCcTiOo-
CTH, TPOK/JIAAbIBAIOT OTHENbHblEe HuUBeNupHble Xxombl. Ilpum cwemkax
penbeda OTHENbHBIX YYaCTKOB MECTHOCTH BBINOJHAIOT HHUBEJIHPOBA-
HUe IVIOLIAJH, T.€. ONPENESIOT BLICOTH TOYEK C OMNpefeseHHO#H
NJIOTHOCTHIO HAa BCeM YyuacTke. B 3aBUCHMOCTH OT 3ajay HHUBEJHPO-
BaHHs YCTAHABJHBAIOT HECKOJBKO Da3/IMYalOUIUXC MeXIy CcoOoi
INOMYCKOB U pOrpaMM HabJIIOfleHH! Ha CTAHIHY.

IlpenennHble HEBA3KH XOJOB U IMOJHIOHOB TEXHHUECKOTO HHBEJIH-
POBaHHS BBIYHCJIAIOT O GopMyaaMm:

fron = £ 50 MM VL, (5.1
fron = 4+ 10 MV 7, (5.2)

rae L — aauHa X0fa WM NepUMeTp NOJIHIOHA B KM;
L — YHCJIO CTAHUMI B JIMHHM HJIH B NOJIMTOHE.
®opmyna (5.2) npumeHsieTcs B cJydyae, KOTJa YHCJIO CTAHIHA
Ha 1 ¥M xopa GoJblie 25.

5.1.1. TEXHHYECKOE HUBEJIMPOBAHHE
fiPH CO3JAHHHN CBbEMOYHOI'O OBOCHOBAHHSA
U NPH NOCTPOEHHH NMPOPHIIEN MECTHOCTH

XOAB TEeXHMYECKOTrO HUBEJIHPOBAHUA NOJXKHBI ONHPATbCA Ha
3HaKH HHBEJHPOBAHMS BLICIIEro KJjgacca HWJH Ha Y3JIOBblE TOYKH. Ha
MECTHOCTH 3TH XOHbI 3aKPENIAIOT MOCTOAHHBIMH H BPEMEHHbBIMH 3Ha-
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KAMH, a TakXe MNHKETaM{ — JepeBSIHHBIMH KOJbsIMH. [lukern
HCIIONILb3YIOT B KauecTBe NepexoiHbIX Toyek. Pagom ¢ nukeToM ycra-
HaBJAMBAIOT CTOPOXKOK C yKasaHHeM HoMepa nukera. Bo Bpems Tex-
HHYECKOTO0 HUBEJHPOBAHMSA, KAK NMPAaBHJO, BeAYT abpuc, Kylda 3aHO-
csat HamboJiee xapakTepuble TOUKH penbeda M Te NOTNOJHUTENbHbIE
npeaMeThbl, BEICOTHI KOTODHIX ONpefesislioT NPH IPONOJIKEHHH HHBe-
JAMPHBIX X010B. AGpuc o6seryaetT HaHeCeHHe TOYEK, BBICOTHI KOTOPhIX
onpefenennl, Ha IJIAHB UK TPOPHUIH MECTHOCTH.

Texnuueckoe HUBEJHPOBAHWE NPOU3BOAAT M3 CepelNHHB. XOA
npoKJAajLIBaloT B oAHoM Hanpassaenud. HopmanbHoe paccrosiHue
MeX1y HuBeJupoM u pefikamu pasro 120 m. Ilpu xopomnx yenoBusax
BHIMMOCTH H CIIOKOHHBIX H300paXKeHHs X NJHHY Jyda MOXKHO YBEJH-
unuth A0 200 M. BeicoTa BH3HPHOTO Jyya HaJd [MOBEPXHOCTHIO 3€MJIH
He no.kHa OuiTh Menee 0,2 M, T. €. OTCYeT MO cpefleil HUTH HHBEJH-
pa nomxen GuiTh Gosee 200, Paccrosinus Mexay HHMBeJHPOM H peit-
KAMH H3MepsiioT ILIaraMu WJH NpU NOMOMM najbHoMepa. Hepasen-
CTBO PAacCTOSIHHH OT HHBeJHPa 0 peeK Ha CTaHLHHM JOJXKHO GBbITh
menee 10 M, HaxomJeHue 3THX HepaBeHCTB Ha CEKUHMH He NOJKHO
npesoiwath 50 M. HusennpoBuiKK, 3nas AJMHY CBOEro ara, oTMe-
psieT Hy»KHOe paccTosiHHe OT 3aj]Hel pefiKH W ycTanaBJHBaeT HHBe-
aup. Peeunnx, peiika kotoporo O6yier CTOSITh Ha nepeliHel nepexol-
HOH TOYKe, H3MepsieT LIaraMy paccTosiHue MeXAY 3aaHell peilkoil H
HHBEJIMPOM. 3aTeM Ha TaKOM e PAcCTOSHHHM OT HHBeJupa ycTaHab-
JIUBAET NMEPeJLHIOn pelKy.

Bo Bpemsi naGaiogeHuit Ha cTaHUud HeOGXOAMMO 3aMHMILATH
HUJIMHAPHYECKHE YPOBHW HHUBEJHPOB OT MOHALAHHS HA HHX COJIHEY-
HBIX Jayyell.

Texunueckoe HUBEJHPOBAHHE BLINOJHSIOT 10 JEPeBSIHIBIM
KOJIbSiM, MeTaJl/inyeckuM GaliMakaM M KOCTBIISIM.

OTcyeTsl NPH TEXHHYECKOM HUBEJHPOBAHHH NPH CO3MAHHU CETEll
CHEMOYHOro 060CIIOBAHYS NPOH3BOASIT B TOM JKe NOPSAKe U B TOH xKe
nocaenoarenptocty (34, Ig, [Tk u 3K), 4TO ¥ NpH HUBEAMPOBANIIH
IV xknacca, uckiiouass Juulb OTCYET TIO BEPXHEMY HAJBHOMEPHOMY
WITPHXY, a B rpady 2 xypuana (cM. Ta6a. 18) sanuceBalOT paccros-
uve, namepennoe wmaramu. [Ipu Texunueckom nuBenupOBANUU NPH-
MEHSIIOT Te e KYPHaJ/bl, 4TO W npH HuBeJupoBaHuu 1V kiacca.
IMopsiiok BLIYHCACHHH NpeBLILIEHH HA CTAHLUHMH M BCe KOHTPOJbHLIC
BLIUHCJ/IEHHs BBLINOJIHSIOT B TOM Ke MOpAJiKe, YTO ¥ IPH HUBEJHPO-
sanuu 1V knacca.

Honycrumas nnuua xoma, NocAeXoBaTeNbHOCTh HAGJNIONEHUA 1Ha
CTAaHUHHA NIPH TEXHHUYECKOM HHUBEJIHPOBaHHWH, BLINTOJHIAEMOM IJIs1 ITOCT-
poCHHUS T1pOGHAN MeCTHOCTH, KaK MNpaBHJIO, perJaMeHTHPYIOTCS
BEJIOMCTBEHHBIMM HHCTPYKUHSIMH M yKasauusamu. JlonycTumyio mJn-
HYy XO[4a MeXAYy HHBEJHPHBIMM 3HAKAMH BHICHIHX KJ1aCCOB BBIYHMCJIS-
10T no dopmyJe

mp =% 41 (5.3)
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CuuTaeM, UTO NMOTPEIIHOCTb Myex PENEPOB rOCYAapPCTBEHHOTO HH-
sesupoBanus 1, II, II1 a IV knaccos B cpennem asa cetu 6/u3Ka
K =30 MM u chayyafinast cpeiHsiss KBaJpaTHYeCKasi MOTpPeuIHOCThb
TeXHHYeCKOTO HUBeNHpOBaHHA Ha 1 xM xoxa % pasBHa *20 mwm.

IIpy TeXHMYECKOM HUBEJHDOBAHHM NPH INOCTPOEHHH NPODGUIs
MECTHOCTH Tepejl HauaJoM HHUBEJMPHBIX PaGOT BBINOJHSIOT MOArO-
TOBKY JIMHMH K H3MEDPEHHSIM: MPOBELIMBAIOT HA MECTHOCTH MPSIMbIE
YY4aCTKH JIHHHH, H3MEpSIOT YIJbl MOBOPOTA B MeCTax M3JoMa ¥ T. [.
3atem JMuHI0 pa3GUBAIOT HA OTPE3KH ONpele/eHHON JNHHBI, HANpHU-
mep mo 100 M. Ha KoHpax Ka)oro orpeska 3aGHBAIOT KOJBILIEK
BPOBEHb C YPOBHEM 3eMsd. DTH TOUYKM HA3bIBAIOTCA MHKETAMH, B
HHBEJMPHOM XXypHale ux o6osnauator 6yksamu I1K ¢ coorsercTny-
omumM HoMepoM. PsaoM ¢ KOJMBIIKOM 3a6HBAIOT CTOPOXKOK, Ha
KOTOPOM YKa3bIBalOT HOMep NMKeTa. EcH MeX1y nuKetraMn HMeIOT-
¢t M3ru6Gnl MECTHOCTH, KOTOpble cledyeT oToOpasuTbh Ha mpoduse,
TO B TAKMX MECTax Takmke 3a6UBAIOT KOJBIMKH. ITO — MJIOCOBBIE
Toukd. Ha cropoxkax, KoTopbie 3aGHBAIOT PSIIOM € HHMH, H B XKyp-
- HaJle yKasbiBalOT PaCCTOsIHME OT NMpedblAYLIero NuKeTa AC NaHHOI
mmocosoit Toukd, Hanpumep 1K 46/4-84,5. dto o3navaer, uto naH-
Hasi TOYKa Haxonutcs 3a nukerom Ne 46 uwa paccrosuuu 84,5 M.
B cayuae, ecsiu mnpeBblleHHe MeXAY mukeraMu Gosbile 3 M H €ro
HeJIb3 M3MEPHTh C OJHOH CTAHIMH, 3aGHBAIOT OANY HJIH HECKOJIbKO
AOTOJHHUTEbLHBIX HKCOBBIX TOYEK W OTPENensioT NPeBblllieHHe MeXLY
coceHMMH NMUKETaMu ¢ ABYX WM C HeCKOoJNbKHx cranuuil. Mkcopas
TOYKA CJHYXKHUT TOJNBKO [Jf CBA3M CMEXKHbIX MHKETOB M MOXET Haxo-
IUMThCSl BHE CTBOPA MeXIY MUKETaMH.

B pesyJsbTate HWBENHPOBAHUS M0 NPODUIIO NONYHAIOT PAL TOYEK
¢ u3BeCTHLIMHU BhicoTraMu. Ecan Heo6X0LHMO HMeTb Gosiee noaApoGHbLIe
JaHuble 0 pesbede MeCTHOCTH B HEKOTOPOIl 1Mosoce, TO HHBEJHPYIOT
He TOJbKO TOUKM M0 OXHON JMHHH, HO W MO OGe CTOPOHBI OT Hee.
Husesuposanne 3THX TOYEK BHIMOJHSETCS 1O MONEPEYHHKAM, KOTO-
pble pa3GHBAIOT MEPIeHIUKYAAPHO K ocHOBHOH sunuu. ITonepeuns-
KaM I[IPHCBAMBAIOT NMOPSIAKOBbIE HOMEpPa H YKa3biBAIOT HOMEP TOYKH
TepeceueHnst MOnepeyHnKa ¢ OCHOBHOM JHHHeN npoduis, HampuMep
nonepeunux 8, [TK 45. PaccrosiHust MeXJy MONEPEUHHKAMH H MEXLY
TOUKAMH HA TOTEPEUYHHKAX MOTYT GbIThL PA3NHUHBIMU B 3aBHCHMOCTH
or Tpebopanuii cbeMku. Kak npaBumio, HAa KaXKAOM TONepevyHHKe Ha
MECTHOCTH OTMEHYaloT CTOPOXKKaMu 3—4 TOUKH OTHOCHTEJLHO Cpel-
nell, KosibllIKK B 3THX TOUKax He 3abupator. Ha momepeunnkax, tax
’Ke KaK M Ha JIHHHH, OTMEYaloT BCe XapaKTepHLIE TOUKH MECTHOCTH.
HyMepauusi Touek momepeyHHKOB cJie[yIOlias: BCEM TOUKAaM, pPacrno-
JIOXKEHHBIM CIIpaBa Mo XONY, MPHCBAWBAIOT HEUeTHble HOMepa, cie-
Ba — YeTHLIe uau noAanuckiBaor 6yksel I1 v JI. HysreBoit nonepeununx
nymepyercst ot Hyas no 10, nonepeunuk Ne 1 — ot 10 no 19, mone-
peurnk Ne 2 — ot 20 no 29 u t. a. Eciin uuciio nonepeuHukos 60Jb-
woe, HanpuMep 6Gosee 999, to mocae 1000 HauumawT HymepalHio
TOYEK TONEPEeYHHKOB CHAauaJsda, HO K KaXXJOMYy HoMepy npubaBiasior
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6yksy. Ilonepeunnk Ne 100 6yaer umers Ola, 022 u T. 1., nonepeu-
uuk Ne 101 — 10a, 1la u 1. 1.

Huxke npHBOAATCA OCHOBHBIE JONMYCKH H NpPABHJA BeNEHHs XKYyp-
HaJIoB.

Paccrosnusi MeX[y HHBEJHPOM H peHKamMu He JOJIKHbBI NPEBbl-
warb 100 M, TONBKO NpH XOPOLIMX YCIOBHAX BUAMMOCTH H CHOKOH-
HbIX H306pa)KeHHAX MOXKHO YBeJHYHBAThb paccTosHusi no 120 wm.
ATo orpaHUyYeHHe BHIZBAHO TeM, YTO HAOIONEeHHs Ha CTAHLMU BHINOJ-
HstOTCs GoJlee MPOROJIMKHTENbHOE BpeMsl, YeM NpH OGBIYHOM TEXHH-
uyecKOM HHBesnHpoBaHuu. Hab6mopmatenr ¢ onHOM craHmuH Oeper
6oJiblliee YHCJIO OTCUETOB 10 peliKaM, KOTOpblE YCTaHaBJHBAIOT,
KpOMe NHKETOB, HA IJIOCOBBIX TOYKAX H TOYKaX IONEPEYHHKOB, H
nonyckaer GoJibliiHe HEeDPABEHCTBA PACCTOSHHI OT HHBeJHpa N0 3al-
Helt u nepenueit peex. [Ipn HUBeMHPOBAaHMM HANO CTPEMHTbCS K KOM-
neHcaluy HepaBeHCTB paccrosinuil. Ha craHnusx HepaBeHCTBO pac-
CTOSIHHH MeXAy HHBEJHPOM M peilkaMu, YCTaHOBJIEHHBHIMH Ha IHKe-
Tax, I0JIKHO GBITh ¢ pasHbIMH 3Hakamu. Hanpumep, eciiu Ha nepBoit
CTAaHLMM 3afiHsis pefika HaxoAuJach GJMXKe K HHUBEJNHDY, UeM Nepel-
Hssl, TO HA BTOPOH OJivKe NOJKHA OBITb NepefHss peHka.

[Tpn TexHHYECKOM HHBEJIHPOBAHHH, NPOBOXUMOM JJs TNOCTpOe-
HHSi NPOGMJS MECTHOCTH, KpOMe peeK, NMPHMeHseMbiX NPH HHBEJH-
posanuu III u IV Knaccos, Moryr ObiThb MCIOJNB30BaHBI CKJAAAHbLIE
pefiku JUIMHON 4 M, pefiKM C BYXCAaHTHMETPOBBIMH IE€JEHHUSIMH, peil-
KH C BBIABMXKHBIMH NATKAaMH, CO CMeHHOH OLH(DPOBKOH H ¢ HyJaeM
HaBepxXy. BuIIBHKHAsS TATKAa No/MKHA ObITh JIHHOH okoMo 1 M H
KECTKO COeNHHSITbCS ¢ pefikoil. Eciiu mpuMeHSIOT pefik# C BLIABHX-
HOH MSITKOM, OLU(POBKA KOTOPHIX BO3PACTAET CBEPXY BHH3, TO Kax-
AbI MeTp pefikH OKDalIMBAIOT B APYrof mnser. BLICOTHI MIIOCOBHIX
TOYEK M TOUEK MOINEPEeyHHKOB MO 3THM peilKaM MOXHO moJydatb 6e3
BBIUMC/IEHHH, O OAHOMY oTcueTy. B 3ToM ciyuyae cHayaja pefiky
yCTaHABJIMBAIOT HA 3aJHMIl THKET, BBICOTA KOTOPOrO H3BECTHA.
HaMenns nonokeHue HyJis pefikH, T.e. yBeJHUYHBAsl HJIH yMeHbLIAs
IJIUHY TOATKH, HOOHBAIOTCST TOro, 4ro6bl TPH TOC]eJHHe UHGPHI
OTCYeTa MO CpeJHeN HHTH HUBEJHpa COOTBETCTBOBAJH TPEM INOCJIeN-
HUM Ludpam OTMETKH TOUKH, Ha KOTOPOH ycTaHOBJeHa pefika. Tak,
ecau orMeTka Touku 137, 254, T0 oTcuer no cpelHel HUTH HOJ/IKEH
6biTh paBeH 254. 3aTeM y Hayaja 3TOrO MeTpa CTaBAT uuppy 7 u
COOTBETCTBEHHO 0603HAYAIOT HA4yaJo y APYrux. Temepb ecau B3AATb
oTcueT 1O pefike M 3HATb, K KAKOMY METPy OH NDHHALJEKHT, TO
cpasy mHojy4aioT BHICOTY ToukH. Otcuer 8,755, BEHICOTA TOUKH
138,755 M.

[Topsimox HaOMOOeHH# HA CTAHIMH TIPH 3TOM BHIE TeXHHYECKOrO
HHBEJIHPOBAHUS HECKOJNBKO OT/IHYAETCSI OT TOrO, KOTODPBI MPHHSAT
inpu HuseaupoBauuu IV knacca. CHavana pefikd yCTaHaBJIHBAIOT Ha
TOYKaX MONEPEeYHHKOB, HAXOLSLIUXCS C3aAM M CIepelH OT HUBEJHpA,
u GepyT OTCYeTHl Mo 4epHoOil cropoHe peek. [locse TOro kKak B3siThl
Bce OTCYETHl HA TOUKAX MNONEPeYHHKOB, 3aJHIOI pef