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1.1. XapakTtepuctuka paboT no TeKyLwemy coaepxaHuro nyTu

n npeabABnsAeémMbie K HUM TpGGOBaHMﬂ

[Tpu TexymeM coaep>kaHuM IyTH BBITIOIHSAIOTCS paOOThI, CBA3aHHBIE C IOCTOSHHBIM
HOJ/IEp’KaHUEM HJIEMEHTOB ITyTH (BEPXHET0 CTPOSHHUSI, 3eMJISIHOTO MOJIOTHA, UCKYCCTBEHHBIX
COOPYXKEHHUH, IIEPEE30B, IIyTEBbIX U CUTHAJIBHBIX 3HAKOB, dJICKTPUYECKUX PEIIbCOBBIX LIETIEH,
MI0JIOCHI OTBOJIA, CHETO- U MECKO3aIUTAbIX YCTPONCTB U Jp.) B COCTOSHUH, 00ECIIeUNBAIOILIEM
0€30MacHBI MPOIYCK MOE3/I0B C YCTAHOBJICHHBIMU CKOPOCTSIMH.

PaboTsl o TekyiemMy coAep KaHuIO MyTH JIEJIATCS Ha HEOTJIOKHBIE, IEPBOOYEPEIHBIC U
IUTAHOBO-TIPENYTIPEAUTEIIbHBIC.

CoctaB u 00beMbI YKa3aHHBIX pabOT U3MEHSIOTCS B 3aBUCUMOCTH OT BHJIa OTCTYIUICHHUS,
KOHCTPYKIIMH BEPXHETO CTPOCHUS, IIaHa U IPOQUIIS IyTH, TPY30HANIPSKEHHOCTH, CKOPOCTEH
JBUKEHUS [10€3/10B, HapaOOTKU TOHHAXKA, KIMMATUYECKUX YCIIOBUHM, BPEMEHU To/1a,
IIPUMEHSAEMBIX TEXHUYECKUX CPEACTB U JP.

HeotnoxHble 1 iepBoOYepeTHbIE pAOOTHI CBSI3aHBI C YCTPAHEHUEM HEUCTIPABHOCTEH MyTH,
KOTOpBIE€ THOO camu 1o cede, JINOO MPH CTeUeHUH HEOIAronpusSTHBIX 00CTOSTENLCTB (HApuMep,
NIPY HATUYHW OTCTYIUICHHSI B COJICPKAHUU TIOJIBIYKHOTO COCTaBa WM HAPYIICHUN PEeXUMa
BEJICHMSI 110€3/1a U JIp.) MOTYT CTaTh YTPOXKAIOUIMMHU ISl 0€30I1aCHOCTHU ABMXKEHUS MOE310B WIH
MIEPEPacTH B TAKOBBIE B MEPUO]T IO OUSPEIHOM MPOBEPKH MYTH, €CITU MX HE JIMKBUIUPOBATH.
[TorTOMY B 3aBUCUMOCTH OT CTENEHU HEUCIIPABHOCTH (€€ XapakTepa U pa3MepoB), OHa
ycTpaHsercs 0o 0e3 mpoMeIeHus, TH0O0 B MEPBYIO ouepe/lb (B TCUCHUE JIBYX-TPEX JTHEH
nociie oOHapykeHust). Takne HEMCTIPAaBHOCTH BOSHHUKAIOT B OT/ICIBHBIX MECTAaX MyTH, KaK
MPaBUJIO, HEMIPEIBUICHHO U X YCTPAaHCHUE TIPEIyCMaTPUBAETCS 110 Mepe OOHAPYKCHHUS B
npoIiecce OCMOTPOB H MTPOBEPOK MY TH.

K HeoTnoxHbIM paboTaM OTHOCATCS: 3aMEHa OCTPOJC(PEKTHBIX MIIM H3JIOMABIINXCS PEIIBCOB,
OCTPSIKOB M KPECTOBHH Ha CTPEJIOUHBIX MepeBO/iaxX; yCTpaHeHue orcTyreHuit IV crenenu (u
IIPUPABHEHHBIX K HUM) B COZIEP’KaHUU PEIBCOBOM KOJIEH 10 MOKA3aHUSAM ITyTEU3MEPUTEIBHOIO
BaroHa M JpyTrux MyTEU3MEPUTEIbHBIX CPEICTB WM OOHAPYKEHHBIX IPU OCMOTPE MyTH;
yCTpaHEHHUE Pa3pbIBOB CTHIKOB (M3-3a Cpe3a CTHIKOBBIX OOJITOB), CIMTHIX 3a30pOB B Oojee ueM
JIBYX PEJIbCOBBIX CTHIKAX MOJPSA B IEPHUO OXKHIAHHSI MOBBIIIEHUS TEMIIEPATYPbl PEILCOB U
apyrue padoThl, CBI3aHHBIC C JIMKBUIAIMEH HEHCIIPABHOCTEH My TH, YTPOKAIOIUX O€30MaCHOCTH
JBAYKEHUS MTOE3/10B.

K nepBoouepenHbiM OTHOCATCS paboThl, CBSI3aHHBIE ¢ ycTpaHeHueM oTctymienuit 111 crenenu B
COJIEP’KAHUU PEIBLCOBOM KOJIEH I10 ITOKA3aHUAM IIyTEU3MEPUTEIILHOIO BarOHA U IPYIUX
ITyTEU3MEPUTENBHBIX CPENCTB, JIMKBUAALMEN IPOCATOK ITyTH B CTHIKaX C BBIIIJIECKAMM,
PEryIMpOBKON CTHIKOBBIX 3a30pOB B T€X MECTaX, I7Ie UMEIOTCS OJIM3KKE K HYJIEBBIM 3a30pbI B
CTBIKaX B IIEPHOJ 0’KUIAEMOTI0 IOBBIIIECHHS TEMIIEPATYPBI PEIBCOB WM MPEIEIBHO PACTAHYTHIE
3a30pbI B IIEPUOJ OKUAAEMOTO IIOHMKEHUS TEMIIEPATy Pl PENLCOB U JIp.

[TnanoBo-npenynpenuTenbHble padOThl HAIIPABIEHBI HAa NpeAyNpexIeHIe (IPOPUIAKTHKY)
MIOSIBJICHUS] HEUCIIPABHOCTEHN IIyTH, BBI3BIBAOIINX YMEHBIICHUE YCTAHOBIEHHBIX CKOPOCTEN
JBYKEHMS [TO€3/10B, HAllpUMep, yCTpaHeHHe HeOOoIbIINX [0 pa3Mepam, HO 4acTo
MTOBTOPSIOIIMXCS 0 NPOTSKEHUIO MMyTH OTCTyIUIeHUH 11 cTenenn B cofepkaHnuu pesibCoBOM
KOJIEH MO MOKA3aHUAM IMyTeU3MEPHUTEIbHOTO BaroHa, 3aMeHa OTJENbHBIX T€(PEKTHBIX HIEMEHTOB
BEPXHET0 CTPOEHUsI, 3aKpeIlIeHHe ocaa0Iux OOJITOB U Jp.



B ommune oT HEOTIOXKHBIX M ITEPBOOYEPETHBIX MJIAHOBO-IPEAYIPEAUTENbHbBIE PA0OTHI 3apaHee
wiaHupyrotces. OHU, KaK IPaBUII0, BBITIOIHSIOTCS CIUIONIb HA YYaCTKE C OTCTYIJICHUSIMU (3BEHE,
MUKETe, KWIOMETPE, HECKOJIBKUX KHJIOMETpax), HalpuMep, BhITIPaBKa IyTH C MOJIOMBKOM ImTan
Ha yJacTKe ¢ OOJIbIIUM KOoJM4ecTBOM oTcTyIuieHui Il crenenu no ypoBHio, nepekocam,
[IpocaaKaM, OTKJIOHEHUSIM B IUIAHE U .

ITo Ha3HAUEHUIO U XapaKTepy TEXHOJOTHUECKUX ONepalyii, IIaHOBO-IIPEeyPEIUTEIbHbIE
paboOTHI MOPA3IETSIOTCS Ha Y3KOIETEBbIE (CaMOCTOSITENBHBIE), COCTOSIINE TOJIBKO U3 OJHOTO
BUJa palboT (Hampumep, pUXTOBKA MyTH, 3aKperieHue 00aTOB, T0OMBKA KOCTBUIEH) U
KOMITJIEKCHbIE (aHAJIOTUYHBIE TOABEMOUYHOMY PEMOHTY IYTH), BKJIFOUAIOIINE B C€0s1 HECKOJIBKO
BUJIOB CAMOCTOSITENIbHBIX pab0T, COBOKYITHOE BBIMOJIHEHHE KOTOPBIX BOCCTAHABIMBAET HA
IUTUTENTFHOE BPEeMsI CTAOMIIBHOCTD ITyTH M PE3KO COKpAIIaeT 00beMBbl HEOTIIOKHBIX H
NepBOOYEPETHBIX PadoT.

B 3aBucUMOCTH OT UCHOJIB3YEMbIX TEXHUUYECKUX CPEJICTB M YMCICHHOCTH ITyTE€BOW Opurajsl
paboThI JENATCS HA BHIMOJIHAEMbIE C IPUMEHEHUEM MAalllH, MEXaHU3MOB M PYYHOTO
uHCTpyMeHTa. [Ipu 3TOM OHM MOT'YT BBIIOJHATHCS KaK YKPYIHEHHOH Opurasoil MOHTEPOB IIyTH
(12-18 ye.), HapuMep, CILIONIHAS IUIAHOBO-IIPENYNIPEAUTEIbHAS BbIIPAaBKa IyTH C
IIPUMEHEHHEM 3JIEKTPOLINAIONOA00€K, TAK U MAJIOUUCIEHHOH (2-3 uell.) rpymnioii, Hanpumep,
NepeIIMBKa KOJIEH, JTIOBEPTHIBAHHE T'a€K CTHIKOBBIX, KJIEMMHBIX U 3aKJIaJHBIX OONTOB, IIYyPYIIOB U

Ap.

PaGotel nensrcs Ha BBIMOMHSIEMbIE B MHTEPBAJIBI BpEMEHU MEX1y M0€3/1aMu UB
TEXHOJIOTHYECKHUE TePEPHIBbI, 3aJI0KEHHBIE B TpaUK JIBUKEHUS MOE3/I0B, WM B CIIEIUAIBEHO
IIPEIOCTABIIIEMBIE TT0 3asBKE Ha4YaJIbHUKA TUCTAHLINHU ITyTH "oKHA". [Ipudem, nepedncieHHbIe
yCJIOBUSL pabOTHI YePEaYIOTCS MEKIAY COOON MPaKTHUECKU €KeIHEBHO (YTpPOM - paboTa B
MHTEPBAJIbL; 3aTeM - B "OKHO", 1 BHOBb B HHTEpBaJbl). B CBSA3U ¢ 3TUM IIpU MPOEKTUPOBAHUU
OpraHu3alMM U TEXHOJIIOTUH paboT MO TEKYIIEMY COAEP>KaHHIO IyTH JOJDKHA YUUTHIBAThCS UX
CBSI3b C JABM)KEHHEM 10€3/10B. Eciiu paGoThl BBHITIOTHSAIOTCS. B MHTEPBAJIbl MEXY MO€3/1aMH,
[IPEAYCMaTPUBACTCS UCIIOJIB30BAHUE TIEPEHOCHBIX, JIETKO CHUMAEMBIE C IIYTHU Iepe IPOILyCKOM
M0€3/1a, MEXaHU3MOB U PyYHOTO0 HHCTPYMEHTA; IPHU BBINOJIHEHUH paboTe "OKHa" - MyTeBbIX
MaIlliH U JAPYroro TSHKeJI0ro 000pyIoBaHMs.

Bbpuraaup nyTtu u 10poKHbBIN MacTep J0JKHbBI IOMHUTh, YTO NMPEX/E YEM YCTPAHATh
HEUCHPAaBHOCTh MIyTH, HEOOXOAUMO YCTAaHOBUTH IEPBOHAYAJIbHYIO IPUUUHY €€ TIOSBICHUS U
JMKBUAUPOBATH MIPU MPOU3BOJCTBE PabOT. B MpoTUBHOM cilydae B TOM k€ MecTe OHa ObICTPO
nosiBUTCSI BHOBb. Hanpumep, eciu rpy0ast mpocasika CThIKa SIBJISETCS CIEICTBUEM HAIMYMS B
HEM BBIIUIECKA, TO MPEXKE YEM €€ BBIIPABIIATH U MOA0MBATH LITAJIbl, HEOOXOAUMO MPOrPOXOTATh
3arpsiI3HEHHBIN 111e0eHb B IIMAIbHBIX SIIUKAX C BHIIUIECKAMH HA ITyOHHY He MeHee 10 cM Hibke
MOJIOMIBHI MNal. Ecau nmpu 3TOM pesbe B CThIKE UMEET CMATHUE, €r0 ClIelyeT HAIUIaBUTh WU
3aMEHHUTB, a TAK)KE OTPETYIUPOBAThH 3a30p.

Bce ITYTCBLIC paGOTBI, BBITIOJIHACMBIC ABYMS U 60ﬂee MOHTCpaMU ITyTH, JOJIKHBI ITIPONU3BOAUTLCA
01 PYKOBOJICTBOM M IOCTOSIHHBIM HAOJIOICHHEM OCBOOOXKICHHOTO HJIH HEOCBOOOKICHHOTO OT
HEINOCPEACTBEHHOT'O BBIIIOJIHEHUS padOT JOKHOCTHOIO JIMIIA B COOTBETCTBUM ¢ MHCTpyKLMen
10 00ECIICUCHU IO 0E30MACHOCTH JABUKEHHSI [TOE3/I0B IIPH MPOM3BOICTBE MYTEBBIX PabOT, KOTOPOE
HECET OTBETCTBCHHOCTH 3a MPaBHJIA, TEXHOJIOTHIO, KAUSCTBO BBIMOJHEHUS Pa0OT ¥ 00ECIICUCHHE
0€30MacHOCTH JABUKEHHS [TOE3/I0B TIPH UX MIPOM3BOJICTBE, & TAKKE TEXHUKY 0€30MaCHOCTH
paboTaromnmx.

HaxkanyHe npoun3BojcTBa padoT, Orpax/1aeMbIX EPEHOCHBIMHU CUTHAIAMU OCTAHOBKH HJIH
YMEHBIIIEHUS CKOPOCTH U TPEOYIOLINX CIIEA0BaHMS MTOE3/10B 110 MeCTy padoT ¢ ocoboi



OIUTENHLHOCTHIO, IOJDKHA J1aBaThCs 3asBKA O BBIJAUe BCEM MAIIMHUCTAM TOE3/I0B U IPYTHX
KEJIE3HOIOPOKHBIX TPAHCIIOPTHBIX CPEJCTB MPEAYIPEKICHIUN 00 OCTAHOBKE Y KPAaCHOTO
CUTHaJa, CHUKEHUU CKOPOCTH U TI0J]aue OMOBECTUTENBHBIX CUTHAJIOB MPH MOABE3E K MECTY
paboTHI.

Henb3st mpucTynath K BBIIOJHEHHIO paboT 10 TEX MOp, MOKa UX PYKOBOAUTEINb HE YOSIUTCS, YTO
NpeaynpexIeHus Ha oe3/1a BbIAAaoTCs. VICKIIIoueHe MOTyT COCTaBISATh BHE3aHbIE paboThI,
TpeOyromre HeMEUIEHHOTO OrpakICHUS MeCTa paboT CUTHAIAMU OCTAHOBKH WMJIH YMEHBIIICHUS
CKOPOCTH, O YeM COOOIIaeTCsl AEKYPHOMY IO CTAHLIUHU.

[Ipenynpexaenust 00 0co00¥ OIUTETLHOCTH MAIIMHUCTOB JIOKOMOTHBOB U APYTUX BUJIOB
pPEeIBCOBOrO TPAHCIIOPTA U M0/IaY€ UMH OIOBECTUTEIBHBIX CUTHAJIOB MPHU MOABE3IEE K MECTY
MIPOM3BOJICTBA PAa0OT BBIJAIOTCS TAK)KE B CIIydasix, IPEAyCMOTPEHHBIX [IpaBriiaMmu TeXHUKH
0€30I1aCHOCTH U MTPOU3BOACTBEHHON CAHUTAPUH TPU IPOU3BOICTBE PAbOT B IyTEBOM XO3SHCTBE.

OT nu11, TPOU3BOAALIMX PaOOTHI M PYKOBOISIINX MEPEIBIKEHINEM TPAHCIOPTHBIX CPE/ICTB 110
IyTH, a TAKKe OT JJOKOMOTHBHBIX OpHUraj], TpeOyeTcsi B TAKUX CIIydasx MpOsBICHHUE 0COO0M
OIMTENbHOCTH.

3anpemaeT0ﬂ: MMPUCTYIIATh K pa60Te A0 OTpaXACHUA MECTa €€ MPOBCACHUS CUT'HAJIaMHA
YCTAHOBJICHHBLIM IMMOPAAKOM; CHUMATb CUTHAJIIWUT 0 ITOJHOI'0O OKOHYAHUA pa60T1)1.

Ecnu pabotel mpomomkaroTest 60jiee 0JHOrO paboyero JTHs, TO OHU JOJDKHBI TaK
OPraHU30BBIBATHCS U BBITIOJIHATHCS, YTOOBI K KOHILY Ka)I0r0 pabo4ero IHs 00eceunBagoch
BBINOJIHEHHE, B TICPBYIO 0YEPE/ib, TOTO UX KOMILIEKCA, KOTOPHIM T'apaHTUPYETCs: O€30IacHOe
JBIIKCHHUE MTOE3/I0B B MIEPUO/T 10 CJIEAYIONIEro Hadasia paboT CO CKOPOCTSIMH,
MPELYyCMOTPEHHBIMU TEXHOJIOTNYECKUM IIPOLIECCOM.

[TonHBIM OKOHYaHUEM pabOT CUNTAETCS BHIMOJIHEHHE UX B TAKOM 00BbEeMe, KOTOPHIi
oOecrnieunBaeT 6€30MacHOE JBMKEHHE MOE3/I0B 110 MECTY pabOT C YCTAHOBJIEHHBIMU Ha yYacTKe
CKOPOCTSIMH.

IToaroToBIEHHBIN K MPOMYCKY MOE3/10B IyTh OJDKEH OTBEYAaTh TPEOOBAHUAM, PEAbSIBIIEMBIM K
HEMY B 3aBUCUMOCTHU OT YCTaHOBJIEHHOMN CKOpOCTH ABMKeHUs. OHM u3noxeHsl B UHCTpyKLInn
0 TEKYIIEMY COZIepKaHMIo IyTH U B MHCTpyKMu o o0ecrieyeHn o 6e30MacHOCTH IBUKEHUS
MI0€3/10B IIPH MPOU3BOJICTBE MMYTEBBIX PA0OT.

Ha cTaHIIMOHHBIX MyTAX 3alpeniaeTcsi POU3BOAUTE PaOOTHI, TPEOYIOIINE OTPaXKACHUS
CUTHAaJaMH OCTAaHOBKHU WJIM YMEHBIIEHUSI CKOPOCTH, O€3 coriacus JeKypHOro Mo CTaHIMK U 6e3
NpeBapUTEIbHON 3aKCH pyKOBOAUTENEM padboT B XKypHaie ocMOTpa myTei, CTPEIOUHBIX
nepeBoioB, yctpoiicTB ClLIb, cBs3u 1 KOHTakTHOU ceTu. Ha yuacTkax, 000pymoBaHHBIX
JHMCTIETYEPCKON EHTpAIN3alUe, Takue paboThl TOJHKHBI BBITIOIHATHCS 1OCIIE TOTYIEeHUS
coryiacHsi Moe3IHOro qucrneryepa. B aToM e xypHalie Jenaercs 3amuch 1 00 OKOHYaHUH padoT,
MPOM3BOMMBIX Ha CTAaHIIMOHHBIX MYTSAX U CTPEIIOYHBIX MEPEBOIAX; PU ATOM MPEABAPUTEIHHOE
yBeIOMIJIEHHE 00 3TOM MOKET ObITh MepeaH0 PyKOBOIUTENIEM padoT JeKYpPHOMY IO CTaHLIUU
TesneoHOrpaMMOoi ¢ OIKaiIIero ot paboThl MOCTa € MOCIEAYIOUIMM 0(OPMICHHEM 3alliCH B
KypHae.

[Topsimok 1 BpeMs MPOM3BOACTBA MPEIBUICHHBIX paOOT, TPEOYIOIIMX 3aKPhITHS CTAHIMOHHBIX
MyTEeH UM CTPETOYHBIX NEPEBOJIOB, PYKOBOAUTENH PAa0OT HaKaHYHE JOJKEH COITIAcOBATh C
HayaJIbHUKOM CTaHLIMH, a paboT, MPU KOTOPBIX MOXKET OBITh HAPYILIEHO JIEHCTBHE YCTPONCTB
CLIb, Taxke u ¢ paOOTHUKaMU AUCTaHIIMK CUTHAJIM3ALUH U CBSA3U. B Takux ciydasx npu



IMPOU3BOACTBC pa60T JAOJDKCH IMPUCYTCTBOBATH JJICKTPOMCEXAHUK, KOTOpLIﬁ OCYHICCTBJIACT U
OCbOpM.]'IerT YCTAHOBJICHHBIM IMOPAAKOM BBIKITFOYCHUE W BKIIFOYCHUC OTUX yCTpOﬁCTB.

OcoOsble TpeOoBaHMsI MPEABABISAIOTCS K BHIIIOJHEHUIO padOT Ha OECCTHIKOBOM ITyTH, CBS3aHHBIX
C ocnalIeHHeM ero YCTOWYHBOCTH, TO3TOMY MX pa3pellaeTcsi HPOU3BOIUTE TPH YCIOBUH, €CITH
OTKJIOHEHHE B CTOPOHY TOBBIIICHUS N3MEPEHHON TEMITEPATypPhl PEIbCOBBIX TUIETEH OT
TEeMIIEpaTyphl, IPH KOTOPOW OHU OBLIH 3aKPEIUICHBI, B TEYEHUE BCETO BPEMEHH IIPOU3BOICTBA
paboT He MPEBBICUT JOMyCKaeMBbIX 3HAYCHUH, MPUBEICHHBIX B TeXHMUECKHUX YKa3aHUIX O
YCTPOWCTBY, YKJIaJIKE M COAEPKAHUIO OECCTHIKOBOTO MyTH. [IpH 3TOM JIOKHO YYHUTBIBATHCS, YTO
B JICTHHE COJTHEYHBIE THU TEMIIEpaTypa peibCOB U TEMIIEPaTypa BO3AyXa HaApacTaroT
HeoanHaKoBo (puc. 1.1).
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Puc. 1.1. I'padpux Temneparypsl Bozayxa (1) u penbcoB
(2) B conueunslii netHu# AeHb (LleHTpanbHbIN peruoH)

Ecnu xe 1o ycrmoBusiM cOOMIOZICHUS TEMITEPAaTYPHBIX TPEOOBAaHHI HE MPECTABISACTCS
BO3MOXXHBIM [TPOU3BECTH HAa3BaHHBIE PA0OTHI, UX BBHIIOJIHEHUE PEKOMEHIYETCsl IEPEHECTH Ha
YTPEHHHE 4aChl, KOI/Ia TEMIIEpATypa PeIbCOB HE IPEBBIIIACT JoIycKaeMmyro. [Ipu aTtom Ko
BPEMEHHU MAaKCUMAaJIbHOTO TOBBIIIEHHS THEBHOM TeMIepaTypbl peIbCOB JOJKHBI ObITh
MOJTHOCTBIO 3aKOHYEHBI OT/IEIOYHbIE PA0O0THI, 00ECTICUNBAIOIIIE HEOOXOAUMYIO
COIIPOTUBIISIEMOCTh OECCTBHIKOBOTO IYTH MONEPEUHOMY CABUTY ITPU MaKCUMaIbHOI TeMnepaType
penbeoB. [pu aToM 0coboe BHUMaHHUE TOJIKHO YAETIATHCS MECTY OKOHYaHHUs padoThl,
MPOM3BOUMOI ¢ MOJBEMKOH PeNbCOINAIbHON PEIIETKH WM BBIPE3KOH OajutacTa U3-1oJ mmnail.

Ecnu n B Takux ciydasix HE MPECTaBIsAETCS BO3MOKHBIM POU3BECTH HAa3BaHHBIE PaOOTHI, HE
Hapyllias pacueTHOI0 TEMIIEPATYPHOI0 pexuma O€CCTBIKOBOTO ITyTH, TO UX BBIIIOJHEHHUE CIEAYET
NepeHeCcTH Ha OoJiee 1Mo3/1Hee BpeMsi Ce30Ha, KOI/ia TEMIIepaTypa pesibCOB B THEBHOE BPEeMs HE
OyZIeT MpeBBIIIATh TOIYCKaeMYI0, IHOO0 mepe/] HayajaoM paboT MPOU3BECTH Pa3psIKy
TEMITEPaTypHBIX HANPSKEHUH B PEIbCOBBIX TUICTSX.

1.2. TexHOMOrn4yeckme npouecchbl NyTeBbIX paboT

OCHOBHEBIE pa6OTbI 110 TCKYHICMY COACPIKAHUIO ITYTH BBIIIOJIHAKOTCA IO TUIIOBBIM
TCXHOJIOI'MYCCKUM MpoHecCaM, KOTOPLIC YCTAHABJIMBAIOT IICPCUCHDb U ITOCIICAOBATCIbHOCTD
BBIINNOJIHCHUA BXOIAIINX B HUX OTACIABHBIX TCXHOJIOTHYCCKHUX onepaunﬁ, pacCTaHOBKY MOHTCPOB
IMIyTH, MAallMH 1 MCXaHHU3MOB 10 MCCTY U BPCMCHHU UCXOAA U3 YCIOBUA JOCTUIKCHUSA



MaKCHMAaJIbHOTO TeMIIa MTPOU3BOAUTEIHHOCTH TPY/Ja M HaWIydIllero KauecTBa padoT, Hauboee
3¢ (HEKTUBHOTO UCTIONB30BaHMS "OKOH", TIOJTHOTO O0eCIIeYeHHs O€30MaCHOCTH JIBHKCHUS
MOE3/I0B U JIMYHOU TeXHUKH 0€30MacHOCTH PaOOTHUKOB. TEXHOIOTHYECKUE TIPOIECCHI
MTOCTOSTHHO COBEPIIICHCTBYIOTCS Ha 0a3e MPUMEHEHHSI COBPEMEHHBIX MAIIMH ¥ MEXaHHU3MOB,
MEPEIOBBIX METOJIOB U IIPUEMOB TPYA.

TunoBble TEXHOJOTMUECKHE TPOLIECCHl KOPPEKTUPYIOTCS JUCTAHIMEH MYTH C yY€TOM MECTHBIX
YCIIOBUH, HO TIPY HEU3MEHHOMW MOCIJIEJOBATEILHOCTH BBIMIOJIHEHUSI OCHOBHBIX paboT
(TEXHOJIOTMUECKUX ONepalHii), BXOAALIMX B TUIIOBOIM TEXHOJIOTHYECKUN MpOIIece, IIPU 3TOM
MOTYT YBEJIMYUBATHCS UJIM YMEHBIIATHCS IEPEYeHb U 00BbEMbI paboT, 001Iast YUCIEHHOCTh
MyTeBOW OpUrajibl M pacCTaHOBKA MOHTEPOB IyTH I10 ONepalysIM, IPOJOIKUTEILHOCTh "OKHa",
(dpoHT padort u jp.

K 0cobeHHOCTSIM TEXHOJIIOTHYECKHUX MPOLIECCOB MPOU3BOJICTBA PAdOT MO TEKYIEMY COJCPKAHUIO
IyTH OTHOCSTCS: BBIMOJTHEHUE PabOT B "okHA" (IPOAOKUTEIBHOCTBIO 2-5 1) UIIM KOPOTKHE
uHTepBaisbl (10-20 MUH) MeXy NO€3/1aMU; 3HAYUTENbHbIN (HECKOJIBKO COTEH METPOB MJIU J1aXKe
KHJIOMETP) (PpOHT pabOoT, MPOCTUPAOITUICS y3KOH (5-8 M) MOJIOCOH, YTO 3aTPYAHSAET YCIOBUS
packiIaki HeOOXOAUMBIX MAaTEPHAIIOB M Pa3MEILICHUsI MEXaHU3MOB U IPHOOPOB M3-32
HE0OXOMMOCTHU COOMIO/ICHHsI rabapuTa; OCIOKHEHHBIE YCIOBHS 00eCTIeYeHHs] TEXHUKHU JIMYHOU
6e30macHOCTH PaOOTHUKOB IO MPUYMHE HETIPEKPAIIAIOLIETOCS JBIKEHHS ITOE3/10B 10 MECTY
paboT uiu Mo cocelHeMy IyTH HA JBYXIYTHBIX y4acTKaX, a TAKXKe pacTIHyToCTH (poHTa padoT;
CE30HHOCTb MTPOU3BOJICTBA PAOOT, BCIAESICTBUE YETO OTPAHNYEH NIEPUO] BPEMEHH, B KOTOPBIN
BBITIOJIHSIOTCS IITMAT00aIJIaCTHBIE ¥ 3€MIISIHBIE pa0OThI; MPOU3BOJCTBO PA0OT B TEUEHUE BCETO
rojia Ha OTKPBITOM BO3/yX€, UTO YXY/LIAET YCIOBHS BHIMOIHEHHS paboT U coOII0IcHNE
TpeOoBaHUIl TEXHUKHU 0€30MaCHOCTH MOHTEpAaMU IYTH, CHIYKAET MPOU3BOIUTENILHOCTh TPy/a
IIpY HEOJIArONPUATHOM 1orosie (CUJIbHBIE MOPO3bl 3MMOM U BBICOKAsl TEMIIEpATypa JIETOM,
HEY/IOBJIETBOPUTENIbHASI BUIUMOCTH MPU TyMaHax, METENSAX U Ip.).

C nenplo COKpaIeHusi BPEMEHHU BBITIOJTHEHHSI OTACIIBHON paObOThI HIIM KOMILUIEKca pador,
CBSI3aHHBIX C HAPYIICHUEM IIETOCTHOCTH WIH OCIIa0JIEHUEM TTYTH, HE MTO3BOJISIONUMU
MIPOITYCKATh MOE3/1a C YCTAHOBIIEHHON CKOPOCTHIO IBI)KEHHUS, B TEXHOJIOTHUECKUX TPOIEccax
Bce PabOTHI M OT/IEIbHBIE ONEPAIMH JENISITCS Ha TOrOTOBUTENbHBIE, OCHOBHBIE U
3aKJTFOYUTETBHBIC (OTACTOUHBIE).

K moarotoBuTenbHBIM OTHOCATCSI Pa0OTHI, HE HAPYIIAIOIINE IETIOCTHOCTH ITYTH U HE
BBI3BIBAIOIINE HEOOXOIMMOCTH YMEHBIICHUsI YCTAaHOBICHHOM CKOPOCTH JIBUKEHUS MOE3/I0B B
NepHO/1 TPOU3BOACTBA JaHHOM pabOoThI (HapUMep, 3aUMCTKa 3ayCEHIIEB Ha IEPEBSIHHBIX LIMaIax
IIPY NepelInBKe PeIbCOBON KOJIEH, BbIIEPTUBAHIE TPETHETO OCHOBHOTO U OOIIMBOYHBIX
KOCTBUIEH MPH BBIITPABKE ITYTH YKJIAJAKON KapTOYEK B 3UMHEE BPEMs, CHATUE B CTHIKE IISITOIO U
IIeCTOro OOJITOB MIPU OJJMHOYHOMN 3aMEHE pelibca, BU3UPOBAaHUE ITyTH IPU €ro BINPABKE U Ap.).

K 0CHOBHBIM OTHOCATCS pabOThI, HAPYILIAOIIME LIETOCTHOCTD ITyTH WX €T0 IOJI0KEHHE B
npoduiie 1 I1ane, Mpu KOTOPBIX JTUOO0 HEeNb3s MPOITyCKaTh Moe3a (HarnpuMep, CHATHIN Wi
PaCLIUTHIN pesbe, MOTHATHIN JOMKpPaTOM WIN CIIBUHYTBIA B CTOPOHY ITyTb), JINOO TpedyeTrcs
OTrPaHUYEHHUE CKOPOCTH JIBUYKEHUS T0€3/10B (HAIIpUMEpP, KPYTOi OTBOJ ITyTH IIPU BBIIIPABKE WU
PHUXTOBKE, HE MOJIHOCTBIO 3aChIIaHHbIE 0AJIaCTOM LINAJIbHbIC SIIUKH, YACTUYHO YCTAHOBIICHHbBIE
Y 3aKpETUICHHBIC KJIIEMMHBIE OOJTHI U JP.).

B 3akimounTenbHBIN TEPUOJT BBITIOHSAIOTCS paOOTHI 10 OT/IENIKE YTH W IPUBEACHUIO €T0 B
COCTOSIHUE, TapaHTHPYIOIlee o0ecredeHre Oe30MaCHOCTH JBIKCHUS MTOE3/I0B C
YCTAHOBJICHHBIMH CKOPOCTSIMH B TCUCHHE JUTUTEIIHLHOTO MIEPHOJIA.



OCHOBHBIMH MTapaMeTpPaMU TEXHOJIOTUYECKUX MPOLIECCOB SIBIISIOTCS: MepeyeHb padoT, UxX
00bEMBI, KOJIMYECTBO TEXHOJIOTUYECKUX OIEpalHii; MPOJOIKUTENBHOCTD "OKHA" WIIM MHTEpBaia
BPEMEHHU MEXIY MOEe3aMHU; THIT U KOJIMYECTBO MPUMEHSAEMBIX MAIIMH U MEXaHU3MOB; (DPOHT
paboT; criocoO BHIOIHEHUSI pabOT (3BEHbEBOM - KOTia Kakasi Opuraja win rpyrmna MOHTEPOB
MYTH C HEOOXOIUMBIM HAOOPOM TEXHMUYECKUX CPEJICTB BBIMOJIHAET BECh KOMIUIEKC paboT Ha
OTAENLHOM y4acTKe oO1Iero (ppoHTa; MOTOUHBIN - KOrjia Ha BceM (PpOHTE pabOThI BBHITOIHSAIOTCS
HENPEPHIBHO OJHOM U TOH ke OpUraioi u KOMIJIEKCOM TEXHUYECKHUX CPE/ICTB; CMELIaHHBIH -
OJTHa YacTh pabOT BBIMOJIHAETCS TOTOYHO, a APYrasl - MO3BEHHO); MOCJIE0BATEIILHOCTh U TEMIT
BBINOJIHEHUS Pa0OT; YUCIEHHOCTh MYTEBBIX OpUTa/l, BHITOJHSIOMUX COMYTCTBYIOIIHE
HEMEXaHU3WPOBAHHbIE pabOThI; MOPAIOK MPOMYCKa U CKOPOCTh JBUKEHHUS MOE3I0B [0 MECTY
pa0or.

OTtnenbHbIE pabOTHI U TEXHOIOTUYECKUE OTIEPAIIH, BXOSIIKE B OOIIHI KOMILIEKC padoT,
HE0OXOMMO BBITIOIHSTH B ITOCIICIOBATEIHHOCTH, UCKITFOYAIONICH MTOBTOPSIEMOCTh paboT H
o0ecrieunBaroleil HAalTy4IIee UX KaueCTBO, HAUBBICIINI TEMIT U HAUMEHBIIYIO YHCIEHHOCTD
Opuranel. Hanpumep, paboThI 110 yIAJICHUIO 3arpsI3HUTEINICH U3-TI0]T peibca B ¢ TIOBEPXHOCTH
MIPHU3MBI, 3aMEHE IITaJj, MPOTrPOXOTKE IIeOEHOYHOTo OatacTa B MeCTax BBIMJIECKOB, IEPETOHKE
IIITTaJT BBITIOTHSFOTCS IO BBITPABKY MYTH ¢ TIOAOWBKOH MITIaN, a pabOThI 10 PUXTOBKE MTYTH,
3aKpEIJICHUIO IPOTUBOYTOHOB, OMPABKe U TIAKUPOBKE OANIIACTHOM MPU3MBI 1 000YHH - TTOCIIe
BBITIPaBKH.

B TexHOnOrMYeCKUX mporeccax J10HKHA IpeaycMaTpUuBaThes yOOpKa ¢ MyTH B KOHIIE pabovero
JIHSL ¥ TPAHCIIOPTUPOBKA K MECTY XPAHEHHUS WM CKIIAJUPOBAHMS MaTepUajIoB BEPXHETO
CTPOEHUS, CHATBIX BO BPEeMsl IPOU3BOCTBA PadOT.

B ocHOBe cocTaBieHUS TEXHOJIOTHUECKHUX MPOIIECCOB JIE)KAT HOPMBI BPEMEHH U HOPMBI
BBIPA0OTKH MOHTEPOB IYTH M MAITUH, C TIOMOIIBIO KOTOPBIX OIPEIENIeTCs Hanboee
paIoHaNbHBIN TeMI padOT M UX MOCIEI0BATEIbHOCTD, UCKITIOYAIOIAsl HEMPON3BOIUTEIbHbBIE
nmoTepu pabovyero BpeMeH!

2. CamocTosiTenbHbIe NyTeBble paboTbl

2.1. BoinpaBka nytu

OcHoBHbIe NonoxeHuA. HeoOXoniuMocCTh BBINPABKYU MyTH (CTPEIIOYHBIX EPEBOIOB) B
Ipolecce TEKYLIEro COACPIKaHUs ONPEAEIACTC MO TyTeU3MEPUTENIbHBIM JIEHTaM, a TAKKe 110
pe3yspTaTaM OCMOTpPA U MPOBEPKHU IMyTH OpUraupoM, JOPOXKHBIM MacTepoM U APYrUMHU
JOJKHOCTHBIMU JIMIIAMHU, HECYIIIUMU IEPCOHATIBbHYIO OTBETCTBEHHOCTD 32 TEXHUYECKOE
COCTOSIHME ITyTH U €r0 TEKYILee CoAepKaHHe.

KpurepusiMyu Ha3HaueHUs BBIIIPABKY IyTH CILY’KaT: OTKJIIOHEHUS! OT HOPM (HOMUHAJIBHBIX
3H3‘-I€HHﬁ) PEIBCOBLIX HUTEH 10 YPOBHIO, MCCTHBIM IMPOCAAKaM, OTBOJAaM BO3BBIILICHHUA
HapyXHbIX HUTEH B MECTaX CONPSKEHUS MPSAMBIX C KPUBBIMH, a TAK)KE HEIJIOTHOE IPUIIETaHNe
pelibea K MOAKIIaAKaM WM IMaji K 0ajuiacTHoM noctenu u ap. (puc. 2.1 u 2.2).
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Puc. 2.1. [Ipu3naku HE0OXOAUMOCTH MPOBEACHUS BHIOOPOYHOM (HEOTIIOKHON MM ITEPBOOYEPETHOI)
BBINIPABKY ITYTH:

a - ¢pparmMeHT 3anucu nepekocos Il crenenu T myren3smMepuTeabHOM JIaT: O - IPOIOIBHBIN pa3pes
nyTH (10 TOpILaMm IIIan) B 30He CThIKA; | - mpocaaku u nepekockl | u I1I crenenu; 2 - mycToTsl noa
IINaTaMu.

Puc. 2.2. [Ipu3naku He0OXOOMMOCTH MTPOBEIACHHUS
CIUIOILITHOM TUTAHOBO-TIPEIYIPEIUTEIHLHON BBIMPABKHU My TH:

a - (hparmenT 3anwcu npocaok Il crenenn Ha
MyTEeU3MEPUTENIbHOI JIeHTe; O, B- MPOJOILHBIN (IO TOpIaM
1INaT) U MONEPEYHBIN (110 OCH IIIal) pa3pe3bl yyacTKa
yTH; | - MyCcTOTHI MOA IIATaMu

B 3aBucumocTH OT XapakTepa OTCTYIUICHHIA, THIIA PEIbCOBOTO CKPEIUICHUS! M BpDEMEHHU T0/1a
BBITIPABKA IyTH MOXKET MPOU3BOAUTLCS TOJOUBKOM 1mmai, a mpu ckperuienusx tuma Kb -
VKJIAJIKOH PEryIHPOBOYHBIX MPOKIIAJI0K MEKIY PEIbCOM U TOAKIAAKOMI. [Ipr KOCTHUTBHOM
CKPETUICHUU B 3UMHEE BPEMS ITyTh BBIIIPABIISACTCS YKIAIKOW KAPTOUECK MEKIY MOIKIAAKON U
mmanoi. Ha ygactkax ¢ acOeCTOBBIM U TIECYaHBIM OaJIJIACTOM TPU BBIITPABKE OTIACITHHBIX
MPOCAJIOK, TPU YCIOBHH COOTIOICHUS HEOOXOAUMBIX TPeOOBaHHM, BEITIPABKA MOXKET
MIPOU3BOIUTHCS CIIOCOOOM TOCHINIKH Oayiacta MO IITajbl.

[Ipu BBITIPaBKE JTOKAIBHBIX OTCTYIICHUN MMOAOWBKOM IITAJI CHaYaJla BHIBEIINBACTCS U
BBIPABHHMBAETCS B MPOJOIHHOM HAMpaBICHUH (Ha I1Ia3 WK C TOMOIIBIO ONTHYECKUX MPHOOPOB)
penbCcoBasi HUTh C MEHBIIICH BEIMUUHON MTPOCAIKH; 1O HEM yCTaHaBIUBAaeTCs B TpeOyemoe



MOJIOKEHHE 10 YPOBHIO JIpyrasi peibCcoBasi HUTh, ITOCIIE Yero MPOU3BOIUTCS MMOIOUBKA MITal,
IIPU 3TOM JJIMHA MOAOMBAEMOTr0 OTpe3Ka IyTH OIpeeNsieTcs 10 TOil HUTH, IO KOTOPOit
BBIBEILIICHO (OTJENIEHO OT OaNIaCTHOM MmocTesnH) Oosbliee KOIMYECTBO A,

HO,Z[6I/IBKa mraJr 1 NepeBOAHBIX 6PYCBCB MOKET NPOU3BOAUTHCA TOPHOBBIMU HO,H6OI>’IKaMPI,
SJICKTPUUCCKUMHA HIHEU'IOHOI[6017IK&MPI, BI)IHpaBO‘-IHO-HO)I6I/IBOLIH0-pI/IXTOBO‘~IHBIMI/I MalllMHaMH.

Pyunast monbuBKa, Kak IpaBUIIO, IPUMEHSETCS IIPH HEOTIIOKHON M IePBOOYEPETHON BINIPaBKax
IIyTH, IPOU3BOJUMBIX BEIOOPOYHO B MHTEPBAJIBI BPEMEHHU MEX/y M0€31aMHU U TPEOYIOIIHUX
4aCcTOrO CBEPTHIBAHMSA U Pa3BEPThIBAHUS PAa0OT, IUI MPOIYCKa MOE3/I0B U Mepexoaa OpUraasl OT
OJHOT'O MECTa BBIIIPABKU K IPYTOMY.

BrinpaBka myTH, HocsiIasi NpeAynpeIuTeNbHbIN XapakTep, B OOJbIIMHCTBE CIIy4aeB
BBITIOJTHSIETCS CO CIUIONIHOW TOOMBKOM IITIaJ HA Y9acTKe, II03TOMY OHA IMPOU3BOAUTCS C
MMPUMCHCHUEM BBIHpaBO‘IHO-HO]I6I/IBO'-IHBIX MallvH, a Ipyu UX OTCYTCTBUH -
ANIEKTPOILTIATIONOAO0EK.

OTBO/IBI ITyTH TP TMPOITYCKE MOE3/I0B 110 MECTy padOoT JOJIKHBI ObITh HE Kpy4e YKa3aHHBIX B
Tadm. 2.1.

Tabnuua 2.1. /IonyckaeMbie YKJIOHBI OTBOIOB MTyTH, YCTPAUBAEMBIX MTPU MPOITYCKE MOE3I0B BO
BpeMs BBIIIPABKU JAYTH

Makcumaib- VKI10H 0TBOJIA, MM/M Makcumaib- VKi10H 0TBOJIA, MM/M
Hasi CKOPOCTh Hasi CKOPOCTh
JIBYDKCHUS JIBYDKCHUS
OEe30B, KM/4 o o0enm BO3BBIIICHHAS | [IO€3I0B, KM/4 o o0enm BO3BBIIIEHUS
HUTSM B B [IEPEXOJTHOM HUTSM B B
IPSIMOM U KpHUBOH IPSIMOM U MIEPEXOTHOM
KpYroBOU KpYroBOU KpHUBOM
KpHUBOH KpHUBOH
140 - 0.7 60 4.0 2,7
120 1,0 1.0 50 - 3,0
100 2,0 1,4 40 5,0 3,1
80 3,0 1,9 25 - 3,2

N3mepuTtenbHble paboTbl. HeoOXx0muMoCTh H3MEPHUTEBHBIX PA0OT HPH BIIIPABKE MTyTH
BO3HUKAET Ha y4acTKax C JJIMHHBIMU MPOCAJAKaMH IMyTH (CTpeOUHBIX epeBoaoB). [Ipu
U3MEPEHMSIX OTPEEIISIOT BBICOTY MOJbEMKHU IMYTH B CEUEHUSIX HaJl MINanaMu (TIepeBOAHBIMU



OpyChsIMH) IIPU UX TOAOMBKE WU TOJIIMHY PETYIUPOBOYHBIX MPOKIAJIOK, YKIAAbIBAEMbIX Ha
MOJIKJIA/IKH MO/ MTOJIOIIBY pelibca MpH pasaesibHoM ckperuiennu tuna Kb.

Bricora MMOABCMKH IIYTHU OIIPCACIIACTCA: USMCPCHUEM OpANHAT OT BUSUPHOTO Jiyda OIITHYCCKOT'O

npubopa (puc. 2.3) 10 TOIOBKH pelibca - 0 MEHee MPOCEBIIeH PeIbCOBONW HUTH;
CYMMHUPOBaHUEM OPAMHAT C BEIMUYMHAMU OTKJIOHEHMH 110 YPOBHIO - IO JPYroi HUTH.
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Puc. 2.3. Onruueckuii npudop [1PIT:

a - pabouas peiika; O - U3MepUTeNbHas peiika; B - 3puTeNbHas TpyOa; 1 - 3aKMMHO BUHT, 2 -
Oammax; 3 - ypoBeHb; 4, 5 - COOTBETCTBEHHO FOPU30HTAJIbHAS U BEPTUKAIbHASI IKAJIbL; O- OKYJISIP;

I-I - ropusonTanbHas Hynesas nunHus; 1I-11 - BepTukanpHas HyleBas JIMHUSA.

[Tepen BuzupoBanueM Opuraaup myTu otxomuT Ha 30-35 M oT Havana mpocaaku (MoJOUBKU
1IM1a), CTAHOBUTCS] BHYTPh KOJIEH OKOJIO Pesibca MEHee MPOCEBIIEeH HUTH U, HAKJIOHSSICh K
HepaboueMy KaHTY TOJIOBKH peJibCca, Ha IJ1a3 ONpPEeeNseT [0 HEMY MECTa YCTaHOBKH:
ONITUYECKOr0 MpUOOpa co 3pUTENIbHOM TPYOOil - MATH-IIECTH IIMaJ 10 Hayajla IPOCaIKu;
paboueii peiiKH - CTOJIBKO K€ Al 32 KOHIIOM IPOCAIKH.

[Tocne ycraHOBKHM Ha penbec paboueil peiky Ha pacCTOSIHUU ISATU-IIECTH IINall OT 3pPUTEIbHOM
TpYOBbI B CTOPOHY paboyeil peilku ycTaHaBIMBAaEeTCS U3MEpPUTENIbHAS pPeiika, C TOMOIIbIO KOTOPO
C MOCJIeAYIOIIEH ee epecTaHOBKOM BEAETCS BBIIIPAaBKa IyTH IO BU3UPHOMY JIyuy (puc. 2.4).



Puc. 2.4. Cxema ycranosku nipudopa I[1PII npu yctpanenun npocajaku:
1 - 3putenpHas Tpy0a; 2 - U3MEpHUTENbHAS pelika;3 - BUBUPHBIN Ty4;4 - pabodas peika;

A -b - rpanuipl npocagky; B;-B, - MecTa yCTaHOBKHM U3MEPUTENIBHOM peliku

[Ipu BbIIIpaBKE KOPOTKUX MPOCAJ0K MMOJOMBKOM IINaJl BBICOTA MOABEMKHU ITyTH ONPEIEIIAETCS
OpuraaupoM IMmyTH Ha IJ1as3.

BbinpaBka nyTn ¢ nog0OMBKOM LWINan TOpLuoBbLIMU NOAOOMKaMWN. PaboTsl
BBITIOJIHSIOTCS] B MHTEPBAJIBI BPEMEHU MEXK/Y TO€31aMH ITyTEeBOM OpUra ol YUCICHHOCTHIO
YeThIpe-IIeCTh MOHTEPOB MyTH (puc. 2.5).

Bpems, MuH

8 16 24 32 40 43 56 64

Hanmenoparne onepaLuy

OTpbiBKa LINATBHBIX ALIH-

KOB 1-4
Jlobueka xocreineit
BriBecka nyTH NOMKDaTaMH 5-6

TMoabunexa wnan 1, NpH He-
06X0oMMOCTH, PHXTOBKA MYTH
B MECTaX NOROHBKH 1-4

ITporpoxoTka BbIpe3aHKOro
meGHA H 3a0pocka ero B
WNANLHBIE ALUKH BHIAMH 5-6

TpamGoBanue meOHS B ALIH-
Kax 1 no6HeKa NPOTHBOYrOHOB ' 5-6

C 1T~

Puc. 2.5. I'pacuk BBIMOIHEHHUS TEXHOJIOTMUYECKUX OTEpaUid TIPU BBIIIPABKE MYTH HA MIEOEHOUHOM
OaytacTe MOIOMBKOM 11Tl TOPIIOBBIMU To100MKaMu (00beM padoT - 10 mmai): uudpbl Haa TUHASIMHA
rpaduka 0003HaYaIOT HOMEpPa MOHTEPOB ITyTH

CHavana oTpbIBalOT 0aJuTacT B MIMAIBHBIX SIIMKaX 110 CXeMe, TTOKa3aHHO! Ha puc. 2.6, a;
IIIyOMHA OTPBIBKU Oalacta B sIUKax - 4-5 cM HUXKeE MOOMIBHI 1mai (puc. 2.6, 0).
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Puc. 2.6. Cxembl OTPBIBKY IIMATbHBIX SIIUKOB MPU NOAOMBKE LIl TOPLOBBIMU NOAO0NKaMu:

a - BUJI CBEpXY; O - YKPYIMHEHHBIN BHUJI C TOpLA IITANbL; 1-penbCehl; 2-Mmaibl; 3-OTPBITHINA y4aCcTOK
AIUKA; 4 - TOPLOBbIE MTOA00MKHI

IIpy KOCTBIIBHOM CKPEIUIEHUU B MECTE BBIIIPABKU M3-110J] OAKIAJOK YAAISIOT KapTOUKH,
yJI0)KEHHbIE B 3UMHEE BpeMs, a IpU pasjesbHoM ckperviennu tuna Kb - n3-noj peneca ynanstor
pEryIupoBOYHbIE IPOKIAAKU. B MecTax qBYCTOpOHHEN POCAKU IIyTH, €CIIM OHA KOPOTKas (110
6 M), yCTaHaBJIMBAIOT (CTPOro BEPTUKAIBHO) AOMKpaThl. bpuragup myTa oTXoauT oT Mecrta
npocajaky Ha 25-30 M, CTAHOBUTCS OKOJIO PEJIbCa U, HArHYBIIKUCH, 110 KAHTY TOJIOBKU PeJibca
HaXOJUT MECTO MPOCAIKHU U MOJAET KOMAH/y Ha MObEMKY ITyTH JOMKpAaTaMH 10 BbIpAaBHUBAHUs
PENbCOBOM HUTHU. 3aTEM OH BO3BPAILAETCS K JOMKpaTaM, yCTaHABIUBAET 110 YPOBHIO B
TpedyeMoe MOI0KEHHUE APYT'YIO PEIbCOBYIO HUTh, IIOCIIE YETO YEThIPE MOHTEPA ITyTH MOAOUBAIOT
MOJIHATHIE IINAJbI, PACIIONIArasCh OTHOCUTENIFHO HUX MOMAPHO JIUIOM K ITOI0MBAEMOM MITaje
(puc. 2.7) n nepemeniasich OT peabca 40 KOHIA 1maibl U Ha 50 cM B CTOPOHY €€ CepEIHHBI.
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Puc. 2.7. Cxema pacnosioXeHuss MOHTEPOB
nyTd (0603HaueHsl nudpamu) npu
MOJOMBKE IITAJIbI TOPLIOBBIMU MOA00MKaMHU

HpI/I mpocaake JJIMHOM Ooiee 6 M AOMKDPAThI pacrojaratoT Ha paCCTOSAHUHU IIATU-IICCTU IITIAJI OT
Ha4daJia IMMpoCaaKu U 1o MEPe HO}I6I/IBKI/I mraJI ImocCJaCea0BaTCJIbHO, YEPE3 TAKOC KE PACCTOAHUC
MEPCCTABIIAIOT UX 110 AJIMHE ITPOCAIKH.

I[Tpu oHOCTOPOHHEH MpocaaKke TOMKPATOM BBIBEIINBACTCS TOJIBKO OJJHA PEIbCOBAs HUTh, a
MoJ0MBKA I TPOU3BOUTCS: 110 BCEH JUTMHE AL, €CJIA BETUYMHA OABEMKH HUTH
NpEBBIIAET 6 MM; ¢ OJHOM (TTOJHSATOMN) CTOPOHBI - €CJIHM TOABEMKa HE TPEBBIIIACT 6 MM U TI0]T
ImagamMu HeT JTo(ToB.

[Tocne moxOUBKY MIMATBHBIE SIIIUKY 3aCHITAIOT IPOrPOXOYCHHBIM (BPYUHYIO C TOMOIIBIO BHII)
meOHeM, MOTPABIISAIOT MTPOTUBOYTOHBI (TIPKUMAOT MX K IITIAjaM), ONPaBJISIOT OaJTACTHYIO
Ipu3My, 06MeTaIOT PCIbCHI, HIMTAJIbl U CKPCIUICHUA,; €CJIN 3TO CTLIK, TO HOAKPCIIIAKOT B HEM
.00JITBI; IPU HEOOXOAMMOCTH PUXTYIOT ITYTh.

BbinpaBka nytu ¢ nogoumekon wnan anekrpownanonoa6onkamm (ALWLIM). PaGoTs
BBITIOJIHSIFOTCS YETHIPbMS (MJIM BOCEMBIO) 3JIEKTPOIINaToNnoA00iKaMu OpUrajgjoii MOHTEPOB MMYTH
B coctaBe 6 (17) gen. (puc. 2.8, 2.9).
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Puc. 2.8. I'paduk paboT 1o BBINMPABKE MyTH ¢ ACPEeBIHHBIMHU IajgaMu 4eTeipbMs DI Gpuramoit
U3 LIECTH MOHTEPOB IyTH (M. I1.):

1 - no6aBka xocteuiei (2M. m. Ne 1 u 2); 2 - OTpbIBKa MIMATBHBIX SIIUKOB (4 M. 1. Ne 3-6 );



3 - ycTaHOBKA JIOMKPATOB, MOAOPOCKa OajuiacTa B ALUIMKH U EpeMeIleHHe pacipeaeuTeIbHON
KkopoOkH (2 M. 1. Ne 1 u 2); 4 - nonOuska mmain (4 m. . Ne 3-6);

5 - pUXTOBKa MyTH TUIPABIMUECKUMU JoMKpaTtamu (6 M. 1. Ne 1-6); 6 - onpaBka OanacTHOM
npu3Mbl (6 M. 1. Ne 1-6)

Pabortni

OTpbiBKa INAMBHBIX AUHKKOB NEPEN NOA-

OuexoH +
Jo61BKa KOCTBIACH H NOABEMKA NYTH

HOMKpaTaMH N I Y S . N
ITon6Gueka wnan anexrpournanononboiika-

MH 6-13

I

Ion6pocka wieGHR U nepeHocKa Kabenb-
Holi apMaTyphl K MaruCTpAILHOrO Kabeuns

3abpocka WNanbHbIX SUHKOB NPOrpoxo-
4YeHHBbIM 1iebHeM ¥ TpaMOoBaHHE €ro

14

15-17

Puc. 2.9. I'papuk BbINONHEHUS TEXHOJOTUYECKUX ONEpaLiii IPU BHIIPABKe MMyTH Ha 11Ie0EHOYHOM
OastacTe MoJOMBKOM Al BOCEMbIO 3JIEKTPOLINANIONo100KamMu; LU pbl HaJl TUHUSAMU 0003HAYAIOT
HOMEpPA MOHTEPOB IMyTH

[Tepedenp u mocaea0BaATEIFHOCTH TEXHOJIOTHYECKHUX OTIEPAIMA B OCHOBHOM T€ K€, YTO U TIPH
py4YHOU MOAOMBKE MITIaN. BbricoTa MOABEMKH OIpeeNsieTcs ¢ TOMOIIbI0 BU3npok. CHavana
nepBasi peJIbCOBasi HUTh MOJHUMAETCS JOMKPATOM JI0 COBIAICHHS HYJIEBOW JTUHUHU
M3MEPHUTETHLHOM PEHKU C BU3UPHBIM JIYIOM, UYTO OTPEAEIISeTCS OpUraupoM IMyTH, a 3aTeM B
TpedyemMoe TOJI0KEHUE TI0 YPOBHIO YCTAHABIMBAETCSI BTOPAst HUTh U MPOU3BOAUTCS TIOJJOMBKA
IITaJl B HATPABJICHUH K H3MEPUTEIBHOMN perKe.

[Tocne moxOGUBKM Beex IIMal Ha EPBOM BBIPABHEHHOM Y4YacTKe ITyTH JOMKPAThI
MIEPECTABIISAIOTCS B CTOPOHY paboyeil peiiky Ha 11€CTh-BOCEMb ILIAJ U MPOLIECC BBIIPABKU
nosTopsiercs. Ilpu mogbuBKe mIman 3JeKTpoLInanono 00ikaMu Ha 11eOeHOYHOM Oaacte
MIPUMEHSIOTCS 3y0uaThie OOMKH, a Ha TTecYaHOM U ac0ecTOBOM OasutacTe - KIMHOBBIE (puc. 2.10),
IIPU 3TOM 3yObsi OOMKOB MPH NMOIOUBKE JOJKHBI ObITh HApaBJIEHbl B CTOPOHY pelbca (puc.
2.11). Ilpu He3arps3HEHHOM, a TAaKXKE Pa3phIXJIEHHOM OajlacTe, OTPhIBKA IIMAIBHBIX SIIMKOB HE
MIPOU3BOJUTCS.
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Puc. 2.10. 3y6uatsie (a) u kmuHOBO# (0) 6oitku DI
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Puc. 2.11. Cxema pacnonoxxenus 6oiitko DI
OTHOCHUTEIIFHO pelibca MPH MOAOUBKE IITAIbI

A

[Inana cynraeTcst MOAOUTOM, €CIIM YaCTHIIBI OaJlTacTa MO €€ MOCTEbI0 YIaKOBAaHbI HACTOIBKO
IJIOTHO, YTO MOAOOMKH HE MPOHUKAIOT B OAJIIACT, MPU 3TOM YBEIUYUBACTCSI HHTEHCUBHOCTh
BHOpAIMU AIIEKTPOIINAIONOA00€EK, ONIyIacMas pyKaMH IIaJomo 00 UIITUKOB.

BxuttoueHue 31eKTpommnaionog00eK B pacpeieIUTENbHYI0 KOPOOKY TOIKHO OBITh TAKHM,
4TOOBI OT BpallleHHs J1e0aaHCOB OHM CTPEMIIINCH MEPEMENLIATHCS 110 HAIIPABIEHUIO K PEIIbCY.
PacnpenenurensHble KOPOOKH 1e€CO00PA3HO pacnoIaraTb Ha JETKUX TEIEkKKaX,
HepeMeIaeMblIX 10 PesIbCaM.

[Ipu BBITIpaBKE MyTH C MOAOMBKON HIMaJl PYYHBIMH WX 3JIEKTPUUECKUMH IITAION0A00HKaMu
JOJKHBI COOJTIOATRCS CIIEAYIONINE MpaBUiIa.

1.C OCJIbIO oOJeryeHus pa60T I10 OTPBIBKEC HIIMMAJIBHBIX AINIUKOB OT Oatacra ee CJIeayer
IMPOU3BOAUTHL OT KOHIIOB M CCPCAVHBI HITNAJIbI 110 HAITPABJIICHHUIO K PEIILCY.



2. B MecTax BBIIUIECKOB OaJljIacT B IIMAIBHBIX SIIUKAX Mepes MoJOMBKON IINai JOKEH ObITh
BBbIpE3aH U MPOrpOXOYeH Ha ITyOuHy He MeHee 10 cM HMKe MX MOJOLIBBI.

Bo Bcex clrydadax ajid HOI[6I/IBKI/I IImaI | 3aChbIIIKH ITIAJIbHBIX SINTWMKOB 0ajacToM mocie
l'IOI[6I/IBKI/I JOJIDKCH MCIIOJIB30BAThCA HpOFpOXO‘I@HHLIﬁ I_LIG6CHL.

3. HpI/I BBIIIPABKE CTHIKOB ITIOAHUMATh PEJIBCOBBIC HUTU B CCUCHHHU I10/] CTBIKOBBIMH IIIIaJIaMH
CJICOYCT C 3al1aCOM Ha OCaaKy 2 MM.

4, IlogusaTeiit IMyTh OJOJIKCH ACPKATHCA Ha JOMKpaTax 10 HpI/I6J'II/I)KCHI/IH K HUM 1'[0,[[6061(.

5. Ilpu moOMBKe MEPEBAHHBIX IIMAJ CPEIHSS UX YacTh MOI0UBaeTCs ciadee, a mpu
JKEIIEe300€TOHHBIX IIIMAIaX- HE TOJI0MBAETCI COBCEM.

6. Ilpu BBITIpaBKE MyTH C MOJbEMKON PEIbCOIITAIBHON PEIIETKH TOJHKHBI TO0UBATHCS BCE
MOTHATHIE (OTOPBAaHHBIE OT OajIacTa) MINabl.

7. Kopmyca snexTpommanonoa00ek JT0KHB UMETh JBOMHYIO U30JISIHIO WK 3aIUTHO-
OTKJIIOYAIOIIIUE YCTPOUCTBA, MPEAOTBPAIIAIONINE TOPAKEHUE MOHTEPOB MYTH 3JIEKTPUUECKUM
TOKOM, B TIPOTUBHOM CJTy4dae JIEKTPOIINAIONOA00NKH TOJDKHBI TIPU paboTe 3a3eMIISTHCS B
COOTBETCTBHHM C MPABUIIAMH MOJIb30BAHUS UMH.

ITpy HEOOXOIMMOCTH YKJIAIKU SJIEKTPUUECKOro Kabesst uepes MyTh €ro MpoIyCKarT MEX1y
HirnajgsamMu noj penbebl. Bo Bpems nepexona Opurapl Ha HOBOE€ MECTO MOJOUBKH, a TAK)KE MEPE]]
MPOITYCKOM I0€3/a JIEKTPOILNATIONOA00UKH OTKIIIOYAIOT OT IEKTPOCTAHLINY.

8. MecTo paboT 1o BBINPABKE MYTH C MPUMEHEHHUEM JJICKTPUUYECCKUX HIIH PYyYHBIX
MIMax0noA00€K, BHITIOIHAEMON ¢ TOABEMKOH 10 2 CM, OTpaskKIaaeTcsi C 00euX CTOPOH
CUTHAJIbHBIMU 3HakaMu "CBUCTOK", 1 MAIIMHUCTAM MOE3/I0B U BOJUTEISM JIPYTUX
TPAHCIIOPTHBIX CPEJICTB BHIIAIOTCS MPEIYNPEXAeHUS 00 0c000i OAUTEIBHOCTH U MOIa4e
OTIOBECTUTEIIbHBIX CUTHAJIOB TIPH MPHUOIMKEHUH K MECTY padOT; CKOPOCTh JIBHXKEHUS ITOE3/10B
He orpannduBaetcs. [Ipu BeIIpaBKe MyTH C MOABEMKOM OT 2 10 6 CM MECTO pabOT OTpasKIACTCsI
CUTHAJIAMH YMEHBIIIEHUS CKOPOCTH, a Ha T0€3/1a BBIAFOTCS IPEAYIPEKICHUS O CICIOBAaHUH 10
MecTy paboT co CKOpocThio He Oomee 40 kM/4.

[Tepeuern 0OopymOBaHMSI, HEOOXOIUMOTO ISl BHITIPABKHU MYTH C MOAOUBKOM IITAJI, 3aBUCUT OT
MIPUHSTOTO CTI0c00a BhIMpaBKU (Tad. 2.2).

Tabnuua 2.2. [Tepeuerb 000pyIOBaHUS U HHCTPYMEHTOB TSl BHIIIPABKH MYTH C TIOA0MBKOM
INEN

Yucno HHCTPYMEHTOB IIPU NTOI0MBKE
HHCcTpyMEHTHI 1 000pynoBaHNE
py4HOH c ueTelppMs OIIII | ¢ Bocempro OIIIII

DNEKTPOCTAHIUS MOIITHOCTBIO:
4 xBt - - 1

2kBT



DnekTpornanonoadoika - 4 8

JloMKpat ruapaBiInyeCcKuil 2 2 4
Korru mns meOus 4 4 5
Buiisl mebeHoyHbIe 4 4 8
Jlom namuaterit 1 1 1
MoJ0TOK KOCTBUIBHBIN 2 2 2
ToproBast momOoiika 4 - -
I'uapaBiryecKknii pUXTOBIIUK 5 5 5

BbinpaBKa NyTu YKNagKowu perynimpoBOYHbIX NPOKNaaoK npuy pasgenbHOM
ckpenneHun tuna Kb. Takas BbinpaBka MOXET MPUMEHSATHCS Ha y4acTKax, Ha KOTOPBIX
OTCYTCTBYIOT JIFOTHI B 30HE MEXTy IOl 1 6amiacTtoM. [Ipu MX HaTWIMKU BBITIPABIISIOT MMYTh
MOIOUBKOM IIMa.

C momouIbio MPOKIIAI0K BRIIPABISIOT NMPOcaaky BenuunHon 10 10 mm. [Ipu Gonbimx
BEJIMYMHAX NIPOCAJOK ITyTh JOJKEH BBINPABIIATHCS MOJAOMBKOM 1IMajl, HHAYE CYLIECTBEHHO
YXYIIIATCs YCIOBHSI paboThl CKPETNICHUH U MOKET Ha4aTbCs YTOH PEIbCOBBIX IJICTEH.

[Tops10K BBINOIHEHUS BBINIPABOYHBIX paboT cienyrouuii. BusupoBanue myTu npou3BOIsT
OIHCAaHHBIM BbllIe cr1ocoOoM. [10 BU3MpHOMY JIydy ¢ IOMOIIBIO U3MEPUTEIBHON pelku
ONPEAEIIAOT TONIIMHY IIPOKIAN0K UL KaXKIOW ILIIIajbl 10 BUSUPYEMOM HUTH; 110 APYTON HUTHU
TOJIIIMHA IIPOKJIAZO0K OIPEIEIACTCA ¢ y4ETOM OTKJIOHEHHH 0 YpOBHIO. TommuHa
YKJIaAbIBAEMBIX IIPOKJIAJOK 3alIUCHIBACTCA MEJIOM Ha PEIIbCe UM IUIAJIax, [0CIIe Yero
OOMPAIOT MPOKJIAJAKH COOTBETCTBYIOIIEH TOIIMHBI U PACKJIAIbIBAIOT 10 KOHIAM ILIIaJ.

3arem, HauMHAs C IBYX IITIAJ JI0 Havaja yKJIJKU MPOKIIAI0K, HO He Oojiee 4ueM Ha BOChMH
KOHI[aX IIIIaJI MOAPS/I, Ha MATh-CEMb 000POTOB OTBEPTHIBAIOT FAMKK KIIEMMHBIX OOJITOB,
JIOMKPATOM BBIBEIINBAIOT PEJIbC, HA TIOAKIIAIAKH ITOJT €T0 TIOIOIIBY YKIJIaBIBAIOT JIS)KAIIINE HA
KOHI[aX IIIaJI MPOKJIAIKH, OMYCKAIOT PelbC, CHUMAIOT JOMKPAT U 3aTATUBAIOT FaifiKu KIIEMMHBIX
00JITOB.

PerJII/IPOBO‘-IHLIe MPOKJIAAKU IUIA YKIIAAKH 1TOA PEJIBC U3TOTABJIMBAIOTCA U3 KOPAOHUTA,
oy TUIICHa WK GaHeps! TommmHaon 1,5; 35 5; 7; 9 mm (puc. 2.12).
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Puc. 2.12. PerynupoBouHble TPOKJIAIKH JUIS XKeIe300€TOHHBIX A MPH
pas3zienbHOM CKPEIUICHUH:

a - st penbcoB POS; 6 - mist penscor P50

JIOTIOTHUTENIBHO K MPOKJIaAKaM-aMOPTH3aTOpaM Ha KaXKIbIH KOHEII IITAaJIbl YKIAIbIBAIOT HE
OoJee IBYX PEryMpOBOYHBIX MPOKIAA0K, IPH TOM OOIIast TONIIMHA MPOKIIATOK (C y4eTOM
aMOPTHU3AIIMOHHBIX) TOJDKHA OBITh 17151 ckperuieHuit Kb e 6omnee 14 mm.

PaboTh! BBIIOTHAIOTCS ABYMSI MOHTEPAMH IyTH I10J1 PYKOBOJACTBOM; Opuraaupa nytu (puc. 2.13).

HanMeHobanue onepanui

Quucrka OT rpa3u u ocnab-
JICHME raek KJIeMMHEIX HoxroB
Ha BOCbMH KOHLAX LMl (s e ——————

YcranoBka ToMKpaTa, BLI-
BecKa peibca, yKnagKa mpoxiia-
IOK Ha 9eTBIPEX KOHIIaxX HInan,
cMa3ka Ki1eMMHbix Gomros, CHS-
THE TOMKpaTa

3axpenneHne rack KjaeMM- i
HeIX GONTOB Ha BOCEMH KOH-
1ax wnan

I

Puc. 2.13. I'paduik BHINOIHEHUS TEXHOJIOTHYECKHUX ONEPAIMA ITPH BBINPABKE IMyTH YKIIAJIKOH
PErylnupoBOYHBIX MIPOKIAIOK JIByMsI MOHTEpaMH MyTu (00beM paboT - YeThIpe KOHIA LIMAaJl, KaXKAYI0
OIlepaIi0 MOHTEPHI BHIMOIHSIOT BIBOEM)

MecTo paboT 10 BBIIIPABKE MYTH HA MPOKIIAKNA OTPAKIACTCS CUTHAIBHBIMU 3HAKaMU
"CBHCTOK".



BbinpaBka nyTy noAcbInkon 6annacta noa wnanbl (cydnsx). Beimpaska mytu
l'[OI[CBIHKOfI Oannacra IO, IIIAJIBI HPUMCHACTCA HA YIACTKaX 3BCHBECBOI'O IIYTH C YUCTBIM
acOecTOBBIM WJIM NEeCYaHbIM 0allIacTOM MPH MPOCaaAKaX BEIUUMHOMN 10 15 MM WM NP CHIATUU
IMYYUHHBIX KapTOUYCK TaKou ke TOJIIHUHBI.

ITpu nozckinke, Tak ke, Kak U IpU BBIIIPABKE Ha MPOKJIAJAKH, CHaYajIa ONPEAEIsIOT BETUYNHbI
IIPOCAJIOK PEIbCOBBIX HUTEH HaJl LINajlaMy, MOCJE Yero crennagbHbIMU Jonatamu (puc. 2.14) co
CTOPOHBI OTKPBITHIX OT OajylacTa TOPLIOB IIIAN MMOJCHIIAIOT MO/ HUX MOpLHH OauiacTa,
OTMEpPEHHBIE CIIeMaIbHBIMU (MEPHBIMH) KpyXKaMmu (puc. 2.15).

ISP TTIRTTTFTTEE XIS TEEEFTFPIESL,

Puc. 2.14. Jlonata nmsi BBIIPABKH ITyTH MOJICHINKOMN Oaiacta moJI MIabL:

1- mONOTHO JIOTATHI, 2 - OACKINAEMBbI clloi OayutacTa; 3 - pydka

Puc. 2.15. MepHas kpyxka

[Ipexxae yeM moachInaTh O0amIacT Mo/ MINaly, OH paBHOMEPHO PaCHpEIeNsieTCs 0 MOBEPXHOCTH
JIOTIaThI, 3aTEM OHA Ha BCIO CBOIO JUTMHY MEJUICHHO TOABOIAUTCS O ATy U PE3KUM PHIBKOM
BbIZIEpruBaeTcs u3-noj Hee. [Ipu nmoaceinke KOHBEHEPHO JIONMATON NOCIIE €€ MOABEICHUS MO/
NIy ¢ TOMOIIBIO CIIEIIHAIBHOTO MTHYpa W THOKOHM JICHTHI OHA MIOCTETICHHO BBIBOIAUTCS M3-T10]T
IITaJBI, OCTABJISAS HA €€ TIOCTEIN PaBHOMEPHO pacmpeaeneHHbIN cinoi 6amtacra. [Tocne
MTOJICHITTKK OajutacTa Mo MITajbl 3aCHIMA0T TOPIIHI A 0aIIacToM.

[Tpu BBIOTHEHUN PAOOT TI0 TTO/ICHITIKE 0c000e BHUMAHKE JJODKHO OBITH 00OpaIieHo Ha
PaBHOMEPHOCTh pacHpeeeHns 6amuacTa 1Mo MInauoi, mpeaBapuTeIbHyIO JTUKBHIALNIO
CIIETIBIX 3a30pOB Ha (ppoHTE paboT, BOCCTAHOBIICHHE TUIeYa OATITACTHOMN MPU3MBI.



BbinpaBka nyTn ¢ noAOMBKOM LINan wnanonoaoMBOYHbIMU MalMHaMMK. Jlns
BBIIIPABKU IIYTHU B HpO(I)I/IJ'IC, IJIaHE U 110 YPOBHIO HaA KCJIC3HBIX NOPOrax Poccun IIPUMCHSAIOTCA
CaMOXOIHbBIC BI)Il'IpaBOIIHO-H0}16I/IBO‘-IHO-pI/IXTOB0‘IHBI€ MAIlINHBI IIUKIINYHOTO I[@I\/'ICTBI/HI THUIIA
BIIP oreyecTBeHHOTO N 3apy6e>KHoro Mpou3BOACTBA, OAHOBPCMCHHO HO,Z[6I/IBaIOI_I_H/Ie JBC IIIIAJIbI
(puc. 2.16).

Puc. 2.16. BeimpaBouHo-moaduBouHo-puxToBoyHas Maruaa BITP-1200 (1

I - mnardopma; 2 - aBTOCHenKa; 3.6 - KaOWHBI yripaBienus; 4, 15. 17- Tpocsr; 5 - qusens; 7,13, 16. 18 - u3
TENSKKH; 9 - MOABEMHO-PUXTOBOYHOE YCTPOUCTBO; 10 - moaOuBoYHbIN 0J10K; 11 - BUOPOYIIIIOTHI

Hannquee Ka4yCCTBO BBIIIPABKU U HaI/IGOJIBH_IaH MPOU3BOAUTCIBHOCTb MAllIMH JOCTUTACTCA IIPU
MOIBEMKE ITyTH Ha BbICOTY 15- 25 mm. [lpu 3TuX yciaoBusx oGecrednBaeTcsi ObICTpPOE BHEIPECHHE
no700eK B aJIacT U CO3AaHUEe PAaBHOMEPHO YIJIOTHEHHOM MMOCTENH MO IO MPU ero
00KaTHH.

B cBsi31 ¢ He00X0IMMOCTBIO 00sI3aTEIBLHON MOIBEMKHU IIPU MOJOUBKE MAIIUHBI HE MOTYT
IIPUMEHATHCA Ul UCIIPABIIEHUS KOPOTKUX IPOCAI0K, IEPEKOCOB, OTKIOHEHUH 110 YPOBHIO, TaK
KaK IIpY 3TOM Ha OTPE3Kax BBIPABICHHOIO MMyTH OyAyT 00pa30BbIBAThCS JOKAJIbHBIE HCKAKEHUS
IPOOJIBHOTO Npoduiist B Buze Oyrpos. I1oaToMy pekoMeH1yeTcs BBITPABIATH MTyTh C
[IPUMEHEHUEM IINAJIONOAOMBOYHBIX MAIlIMH y4acTKaMH MPOTHKEHHOCThI0 He MeHee 100 m. B
HayaJie ¥ KOHLE TAKUX Y4aCTKOB YCTPAUBAETCs OTBOJ, AJIMHA KOTOPOIO 3aBUCUT OT BHIOPAHHOM
BEITMYMHBI MOABEMKH TTyTH (Tadm. 2.3).

Tabmuua 2.3. PekomeHnyemasi BbIcOTa OABEMKH IyTH NIPH €T0 BblpaBke MamnHoi BITP

MunnManbHas BEICOTa MMOABEMKH IIYTHU, MM, IIPpU Oamtacte

Bun 6ammacra

Ype3MEpPHO YINIOTHEHHOM M CPE/IHE YIJIOTHEHHOM U c1abo YIIIOTHEHHOM H
JaCTUYHO 3arpsI3HEHHOM = YaCTHUYHO 3arPS3HCHHOM He3arpsi3HEHHOM
[Ile6erOUHBIH 30 20 15
AcOecTOBBIH 15 10 5

[Tpumeuanue. Bo Bropoii u TpeTbeit rpadax BrICOTA MOABEMKH YCTaHABIMBACTCS U3 YCIOBHS
BO3MOKHOCTH BHEJPEHUS MOI00EK B 0aJsIacT; B UETBEPTOI rpade - u3 ycaoBUsl BO3SMOXKHOCTH
BBIPAaBHUBAHUS ITYTH B IIpoduie.



VKIIOH 0TBOJIa HE JTOJDKEH MMPCBLIIATH 3Ha‘-ICHI/II71, MMPUBCACHHBIX B tabm. 2.1.

ITpu peIxiom mebeHoYHOM OautacTte 3artyOsieHre 000K HE BbI3bIBACT 3aTPYJHEHUH U
BBIIIPaBKa MOXKET OCYILECTBIATHCS C MUHUMAaJIbHBIMU MTOJbEMKAMHU ITyTH WM BOOOILE O€3
MOJbEMKH.

J71s1 TOUHOM YCTaHOBKM F€OMETPUYECKHUX [TapaMETPOB PEIbCOBOM KOJIEH, IPUHATHIX BO BpEMs
BBITIPABKH, U UX JUTUTEIHHOTO COXPAaHEHUS TOCIEe MOAOUBKH IITIAI, HEOOXOMMO COOIOATh PsijT
00s13aTeNIbHBIX YCIOBHIA.

[lepen HayasioM BBITIPaBKU AOKHA OBITH YCTAHOBIJIEHA ONTUMANIbHAS BETMYMHA 3ariTyOlIeHus
non0oek. /11 3Toro JOpOXKHBINA MacTep cOOOIIaeT ONepaTopy MALIMHBI pAaCCTOSHUE OT BepXa
TOJIOBKH PEJIbca JI0 HU3a MBI BEPXHETO CTPOEHUS ITyTH, YJIO)KEHHOTO Ha y4aCTKE BBIIIPABKH,
KOTOPBII BBOJMT 3THU JIaHHBIE B CUCTEMY YIIpaBiieHHUs. Bo Bpemst BbIIpaBKU 00€CTIeYnBaETCS
aBTOMAaTHYeCKas yCTAHOBKA BEpXHEH KPOMKH JIOTIATKH MOAOONKH HIKEe OCHOBaHUS 1ma Ha 10-
15 MM, 4TO peOTBpaIIaeT UX MOBPEXKACHUE PH 00kaTuK Oanacrta. JlomycTuMelii u3HOC
rpaneit nogdoek npuHAT 15-16 MM (pazmeps! tonatku 80x150 mm). Mcnonbs3oBanue moaooex ¢
OO0JIBIIIMM U3HOCOM CHMXKAIOT 3(PPEKTUBHOCTD BBHINPABKU.

Co3panue MI0THOM MOCTENH MO 1IN0 Hapsly ¢ IPaBUIbHOM PeryInpoBKON ITTyOUHBI
OITyCKaHUS TIOA00EK 00ecrieunBaeTcsi COONMI0ACHIEM BPEMEHHOTO IHKJIA TIOAOMBKH, KOTOPBIN
JOJDKEH COCTaBIIATh Ha MAJOYILIOTHEHHOM OautacTe He MeHee 6 C, a Ha YIZIOTHEHHOM HE MEHee
8 c. [IpuMeHeHne TMHAMUYECKOro CTabMIM3aTopa MyTy MO3BOJIsET 0€3 yXyAIEeHUs! KauecTBa
COKpaTuTh 3TOT LUK Ha 15-20 % 3a cueT yMeHbIIEHUs] BpeMEHHU 00aTus Oanacta moj
mmanoi 1o 0,6-0,8 ¢ (omruMansHOE BpeMs ookartus coctapisieT 1,2-2,0 ¢).

CTaOWIBHOCTE B 30HE CTHIKA ITOCJIE OOKATKU MOEe34aMi 00eCIIEYMBAETCS 3a CUET €r0 MOIBEMKU
Ha 1-1,5 MM BBIIIIC YeM Ha IMOJX0/IaX C JBOMHBIM 00)KHUMOM CTHIKOBBIX U MPEJACTHIKOBBIX IITIAJL.
OT cThIKa B 00€ CTOPOHBI JIeTaeTcs TIaBHbIA 0TBOJ ¢ ykioHoM 0,001.

[Tocne BbIPaBKM HEOOXOIMMO BOCCTAHOBUTH OYEPTAHUS OAJIACTHOM MPHU3MBI C MOTIOJIHEHHEM
HIManbHBIX AMMKOB. [Ipu nogbemke mytu 10 30 MM IpeaBapUTEIbHO BBITPYXKaTh OalljiacT He
TpeOyeTcs, Tak Kak IIMaJIbHbIE SMIUKU MOCIe BHIIPABKU OyIyT 3aroJHEHbI 0aljacToM He MeHee
4yeM Ha ABe TpeTH. Eciu npexycmarpuBatoTcs noagbeMku Oosnbliie 30 MM, epes] moa0uBKOM
MIPOM3BOJUTCS BRITPY3Ka OajiacTa Ha KOHIIBI IITaJl C MOCIEAYIOIIUM ero epeMeleHHEM B
CepeMHY KOJIEW BPYYHYIO UM C IOMOIIBIO IJIAHUPOBIIKKA, a ITOCJIE BBIIPABKU
JIOTIOJTHUTEINIbHAS BBITPYy3Ka Oanacta ¢ BOCCTAHOBJICHUEM OYEpTaHHUH MPU3MbI U IOMIOJTHEHUEM
HIMaNbHBIX SMMKOB. Takas TEXHOIOTHS ABISETCS 0053aTeIbHON MPH BBIIIPaBKE OECCTHIKOBOTO
MYTH 17151 00€CTIeUeHHs €r0 YCTOMUMBOCTHU. J{JIsl MOBBIIIEHUS] CTA0MIBHOCTH IIYTH BO BpeMs
BBIIPABKH B 00513aT€ILHOM MOPSIKE JOJKEH MPUMEHATHCS YIUIOTHUTENb OalljacTa 3a ToplaMu
II11aJ1, YCTAHOBJICHHBIM HA MalIiHe. JnHaMU4YecKuil cTabMIN3aTop MPOITyCKAeTCsl TOIBKO MOCIe
BOCCTAHOBJICHUS OYePTaHUM OasIaCTHOW MPU3MBbI U 3aIIOJTHEHHS ITAIbHBIX SIIUKOB.

Brimpagka myTtr mmanaonog0MBOYHBIMU MallliHAMU 3()(DEeKTUBHA B TEX CITydasix, KOraa
3arpsi3HeHue 1e0eHoYHoro 6aymuiacta He npesbimaet 15 %. B mpotuBHOM citydae, 0cOOEHHO NpU
YBIIQXKHEHUH, ITyTh OBICTPO PacCTPanBaETCs, U BHOBb BO3HUKAET HEOOXOMMOCTH €TO BBIITPABKH.
[Ilebenb ¢ GombLIeH 3arps3HEHHOCTBIO MEpe] MOIOUBKOM JOIKEH OBbITh OUHMILIEH.

[Tpu HEOOIBIION MPOTHKEHHOCTH TAaKMX YYAaCTKOB IEePE BBIMPABKOW MTPOU3BOIAT OUHUCTKY
eOHs B MIMANBHBIX SIUKAX, JOOABIISIOT CBEXKHI 0aIaCT M TOJIBKO MOCJIE STOTO TMPOU3BOJISAT
MOJOUBKY € MOabEeMKOM Iyt He MeHee 30-40 mm.



J17is yCTaHOBKHM MyTH B MPOQHIIE U IJIaHE BHIIPABOYHO-TIOJOMBOYHO-PUXTOBOYHBIE MAIIIUHBI
OCHAIIIEHbI KOHTPOJIbHO-U3MEPUTEIIBHON TPOCOBOM CUCTEMOM, OTCIIEKUBAIOIIEH ITOJIOKEHHE
PENBbCOBBIX HUTEH B 00EUX ITOCKOCTSAX XOPIOBBIM MeTOJ0M. OHHM MOTYT BBIIIPABIATH MYTh
JBYMSI CTIOCO0aMU: CIIa)KMBAaHUEM HEPOBHOCTEH; TOCTAHOBKOM IMyTH B 3apaHee 3aJaHHOE
TMOJIOKEHHUE.

Crnioco6 criaXxuBaHUs MOXKET MPUMEHATHCS Ha MYTH C JIOKATbHBIMU OTKJIOHEHUSIMU B IUIaHE U
npodune nauHoi He Oonee 15-20 m. Mcnons3oBanue 3Toro crocoba npu 6051ee MpoTsHKEHHBIX
OTKJIOHEHMSX MPUBOJMT K CINIAXKMBAHUIO MX OYEpPTAaHUI B Hadase, KOHIIE U BHYTPU HEPOBHOCTH,
HE TUKBUAMPYS €€ camy. DTO MPEXK/IE BCETO OTHOCUTCS K JUTMHHBIM OJJHOCTOPOHHHM
CMELIEHUSAM IYTH B IJIaHE U YYaCTKaM C UCKaKEHHEM 3JIEMEHTOB MTPOIOJIBHOTO MPOduIIs.
Xopomuire pe3yiabTaTsl Coco0 CrilaXKUBaHMsI 1aeT Ha MyTH, KOTOPBIM paHee ObLT BBINPABIIEH C
MIOCTAHOBKOM B 3apaHee 3aJaHHOE MOJIOKEHHE.

Jliig onpeneneHus crnocoda BBHIIPABKU MYTh OCMATPHUBAIOT, P HEOOXOAUMOCTH B OTAEIBHBIX
MeCTax JIeNAl0T MPEIBAPUTEIbHBIC U3MEPEHHS HCKOKEHUH PO ¢ UCTIOIH30BAaHHEM BH3UPOK
WM ONTHYECKUX MPUOOPOB, OTKIOHEHUS B IUIAHE HA MPSMBIX OIICHUBAIOT C TOMOIIIbIO OWHOKIIS,
a B KPUBBIX MPOMEPOM CTpen nporuda ot 20-meTpoBoit Xopabl. J{Js OlleHKH MOTYT OBITh
KCIIOJB30BaHbl pe3yabTaThl MpoxoAa nyrensMmepurtesbHoro Barona [{HWUM-4. IIpu ocmotpe
JIOJDKHBI OBITh BBISIBIICHBI MECTa MAKCHMAIILHOM CIIBMKKU U TIOABEMKH ITyTH, UX BEIIUYHHA, a
TaK)Ke YJaCTKH, MOJI0KEHUE KOTOPBIX HE MOICKUT U3MEHEHHSIM WM 3TH U3MEHEHUSI MOTYT
HOCHTH OTPAaHUYCHHBIN XapaKTep: Mepee3/bl, MOCTHI, MACCAKUPCKHUE IATGOpPMBI, HerabapuTHBIC
MeCTa, MEKIYMYThs U T.01. J[JIs1 OLIEHKH yKa3aHHBIX apaMeTPOB CIIEAYeT TaKKe UCIO0Ib30BaTh
MMEIOIIUECS B IUCTAHIIMU YTH JOKYMEHTHI, BKJIFOUasi IPOIAOJIbHBIN MPOQPUIIb, CheMKY KPUBBIX,
rabapUTHBIX pa3MepoB U T. [I.

VYyacTku, UMeroIue 00JIbII0e KOJTUIECTBO MEPEUUCICHHBIX 0aphEePHBIX MECT, a TAK)KE CUITLHO
paccTpoeHHbBIE KPUBBIE CIEIyeT BHIPABIATH CIIOCOOOM MOCTAHOBKU MYTH B 3apaHee 3aJaHHOE
MIOJIOKEHHE.

[IpoBeneHue BBITPABKU CIIOCOOOM CIVIaKUBaHUs TPEOYeT MUHUMANbHBIX Pa30MBOYHBIX padoOT.
Ha penbcax 1omkHbI OBITH OTMEUEHBI HAauala U KOHIIBI IEPEXOJHBIX KPUBBIX U TOUYKH TeperoMa
npoduis. Oneparopy MaTUHBI TIepe]] HA4aJIoM padoT HEOOXOAUMO MPEACTABUTH JaHHBIE TIO
JUTMHE TIEPEXOIHBIX KPUBBIX, BO3BBIIICHUIO HAPYKHOTO PENIbca KPYroBOi KPUBOU U €€ paanycCy.
Hauano BeITpaBKY clieyeT BRIOMPATh HA yJaCTKE MYTH, HE UMEIOIIEM 3aMETHBIX OTKJIOHCHUH B
npodune u miane Ha npoTsbkeHuu 20 M. [IpuObIB Ha MecTo paboT, MallIMHA OCTAaHABITUBACTCS HA
3TOM Y9acTKe TaK, YTOOBI TOUKH €€ U3MEPECHHS PACIIONarajuch B CICAYIONIEM TOPsAKe (PHC.
2.17): A - B ceyeHuu myTu, He TpeOyroleM noaseMku, b (mogOuBoUHbIHM O10K) - B TOUKE Havyasa
MOJThEMKH TIYTH, B - Ha HEBBIIPABICHHOM ITyTH.




Puc. 2.17. llpunuunuanbHas cxema Bbixoaa MamuHbel BITP na
3aJIaHHYIO0 OTMETKY TObeMKHU My TH (A3):

1,2 - mocnenoBaTeIbHBIE MTOJIIOKEHUST U3MEPUTEITHLHON XOP bl MAITUHBI
IIPY NOCTENEHHOM YBEJIMUYEHUH OTMETKH MepeIHe TOUKH Xopasl; 3 -
MPOJIOJIBHBIE OTMETKH TIOAHUMAEMOTO Iy TH; 4 - IPOAOJIHBIE OTMETKH
mytu o noabeMku; kh; k(ho- hy) - opaunatel, nocnegoBaTensHO
3aJjaBaeMble JUIsl [IepeIHEN TOUKU U3MEPUTENbHOM Xopabl; h;, h,-
OpJIMHATHI BBICOTHI MMOJBEMKH B TOUKE PACIIONOKEHUS TOABEMHOTO
yCTpOMCTBa U MOJAOUBOYHBIX OJIOKOB

Omneparop MalIMHbI 3a/1a€T NEepeHeN TOUKe U3MepUTeIbHOI Xopsl (B) mocienosarensHoO
HapacTarolue OTMETKH, UCXOAs U3 IPUHATOrO YKJIOHA OTBOJA, IOCTEIIEHHO BBIBOJUT ITyTh Ha
3aJJaHHYIO BBICOTY 0O11el noasemMKu npu Boinpaske (hs).Ilocne storo cucrema pabotaer B
peXHUME CIIa’KMBaHUsl HEPOBHOCTEH B 00eux miockocTsx (puc. 2.18, a). Ilepeanss Touka Xxopabl
B nBwkercs Ha ypoBHE 3a/1aHHON BEJIMUMHBI OOLIEH MObEMKHU IYTH, TOBTOPSIS
NepBOHAYaIbHbIE UCKAXKEHUS Mpodus, a Touka b aBTOMarnyecku NoJbeMHbBIM YCTPONUCTBOM
yCTaHaBIUBaeTCs Ha npsimoi A-B. IIpu nepemenieHun MaliuHbl OT BBIIPABIEHHOIO CEYEHUS
IIyTH K HEBBIIPABIEHHOMY B TOUKe b mpoucxoaur paccoryiacoBaHue KOHTPOJIbHO-
U3MEpUTENHHON crcTeMbl (Touka b okaspiBaeTcs He Ha npsAMoi JInHUKM A-B) U yTh B 3TOM
CEUEHUH MOAHUMAETCS J0 TeX MOp, OKa COINIaCOBAHUE HE BOCCTAHOBUTCS, CIJIaXKUBAs
HEPOBHOCTb.
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Puc. 2.18. IIpyHIMNHanibHbIE CXEMbI BBIMPABKHU MYTH C TIOIbEMKOM:

a - 1o croco0y crTaXuBaHus; O - 0 CIOCO0y MOCTAHOBKH HA 3a1aHHBIC OTMETKY; | -
Y4YaCTOK MOJHATOTO U BHIMPABICHHOTO MyTH; II- yd4acTOK HEMOTHATOTO U
HEBBINPABJIECHHOTO MyTH; 1, 2 - Mociien0BaTeIbHbIE MOJI0KEHUS] U3MEPUTEIIHLHOM
XOpJIbl MAIIIMHEI; 3 - TPASKTOPUS ABMKECHUS TIEPETHEH TOUKUA U3MEPUTEILHON XOPIBI;
h; - mocTosiHHAs opAMHATa MOABEMKHU ITyTH, KOTOpas 3aJaeTcsl epeIHeN TOUKe
M3MEPUTENLHON XOP/IbI IIPH BINPaBKE CTIIaKUBAaHUEM; his,..., hs -



[IOCJICIOBATEIIbHBIC 3HAUYCHUS OPAUHAT IIOJbEMKH IIyTH, KOTOPBIE 3a0ar0TCS
IIepeHEN TOUKE U3MEPUTEIILHOM XOP/Ibl IPU BBIIIPABKE C ITOJABEMKON Ha 3aJJaHHBIE
OTMETKH

[Tpu HEOOXOMUMOCTH BBITIPABKU OTAEIHHOM KPUBOH C UCIOIB30BAaHUEM CIIOCO0A CTIaKUBaHUS
paboTy cieayeT HaYMHATh U 3aKaHYMBaTh He Omrke S0 M OT Havana NepexOqHbIX KPUBBIX.

OnHoOM U3 pa3HOBUIHOCTEN peanu3alnu crocoda MOCTAHOBKY IIYTH B 3apaHee 3aJaHHOE
MIOJIOKEHHE SBIISIETCS €ro BhIIPABKa MO (PMKCUPOBaHHBIM ToukaM. OHa, B IEPBYIO OYEPEb,
IIPUMEHSETCS Ha MalllMHAX, HE UMEIOIINX OOPTOBOTO KOMITbIOTEpa. Takol BhIpaBKe
NPEIECTBYET I'e0/Ie3n4ecKas CheMKa MOJI0KEHH yTH B IUIaHE U IPOQHIIe C MOCIeTYIOIUM
OTIpE/IETICHUEM €T0 IPOEKTHOTO MoJIoKeHUs. 110 3TUM JaHHBIM HEMOCPEACTBEHHO Ha MYTH C
MIOMOIIBIO ONITHYECKOTO MPUOOpa MPOU3BOAUTCS pa3OMBKa C 3alUChIO HA KAXIOW MATOH 1mane
BEJIMYMH CABMKEK U OJbEMOK ITyTH, & B KPUBBIX, KPOME TOT0, BO3BBIIIEHUS HAPYKHOT'O peibCa.
BeinpaBka npou3BOANTCS YCTAHOBKON MEPEIHUX TOUYEK XOpA B COOTBETCTBUM C Pa3MEUEHHBIMU
Ha Ilajax BeJIMUYMHAMU CIBMKEK U NOJbEeMOK IyTH (puc. 2.18, 6), HauMHast ¢ ycTpoiicTBa
OTBO/IA.

MariuHsl, y KOTOPBIX KOHTPOJIbHO-U3MEPUTENbHAS CUCTEMA JIOTIOJHEHAa OOPTOBBIM
KOMIIBIOTEPOM, MOTYT MIPOU3BOJUTH BBINPABKY CIOCOOOM ITOCTAHOBKH ITyTH B 3apaHee 3aJaHHOe
MTOJIOKEHHE, UCTIONb3Ys METO/IbI AJIEKTPOHHOTO CIVIAKUBAHUS WJIA ITPOEKTHBIX OTMETOK. B
OTJINYKE OT OOBIYHOTO CIIOC00a CIIIAXKUBAHUS 3JIEKTPOHHOE BBITOJIHAETCS 110 Pe3ylbTaTamM
M3MEPUTEIBHOTO MPOXO/Ia MAIIMHBI C TOMOILBIO KOMITBIOTEPHON NIporpaMmsl. M3mepuTenbHbIi
MIPOXOJ JJIS JIEKTPOHHOM 3amicH (DaKTHUECKOro TOJIOKEHHS ITyTH B IUIaHEe, TPOQHIIE U 1O
YPOBHIO OCYIIECTBIISIETCSA CO CKOPOCTHIO 710 10 KM/4, cTapTOBasi TOUKa OTMEUYAETCs Ha pesibcax.
Hcnonp3ys nostyueHHble JaHHBIE, ONIEpaTOp NPOU3BOAUT HA IUCILIEE KOPPEKTUPOBKY
MOJIOKEHHUSI IYTH B poQuIIe U TIIaHe, 3a/1aBast 00IyI0 MOAEMKY IYTH, a P HEOOXOAUMOCTH
OTPaHUYECHHUS TI0 TIOJbEMKaM U CABMKKAM B 0aphepHBIX MECTaX, PaINyChl KPYTOBBIX KPUBBIX.
1o 3aBepuieHNM ATUX ONEpalyil MalllMHA YCTAaHABINBAETCS HA CTAPTOBYIO TOUKY U
MIPOM3BOJUTCS BHINPABKA IyTH IO Pe3yJIbTaTaM KOMITbIOTEpHOUW 00padoTku ydyacTtka. [Ipu sTom
MOJTy4YalOT 3HAUYUTENBHO JIYUIIUE Pe3yJbTaThl, YeM MPU OOBIYHOM CITIAKMBAHUU, TaK KaK B
3NIEKTPOHHOM MporpaMme MOTYT OBITh HCIOIB30BaHbI OOJIeE IJTMHHBIE CIIIaKHBAOLINE XOPIbI 1
ocyiiecTBiieH AU PepeHIupPOBaHHBIN MOIXO/I K KaXI0My YYaCTKy C IIOMCKOM ONTUMAIBHOTO
BapHaHTa. BMecTe ¢ TeM 3JIEKTPOHHOE CITIaKMBAHUE HE MTO3BOJISIET IIOJHOCTHIO JIMKBUIMPOBAThH
nHHABIE (6071ee 50-100 M B 3aBUCMMOCTH OT BEJTUYHHBI OTKJIOHECHHS) HCKQKCHHS TTyTH B
npoduiie u wiane. Hannyumme pesynbratsl gaet nporpamma BHUMIKT, ucnpasisitomnias
OTKJIOHEHUS Ha MPSIMbIX yyacTkax myTu 10 200 M.

BopToBoii KOMITbIOTEpP MO3BOJISIET MEPE]] IPOU3BOACTBOM paObOT BBOJUTH JJAHHBIE TPOEKTHOTO
MIOJIOKEHHUSI YT U IPOU3BOJUTH BBITIPABKY 0€3 MPEIBAPUTEIHHON 3aMMCH BEIUYUH MOABEMOK U
C/IBIDKEK Ha IIITajiaxX MPH MOCTAaHOBKE €To 10 PUKCHPOBAHHBIM TOYKAM. DTOT CITOCOO JODKEH
HCIIONIB30BAaThCA MPEXK/IE BCETO MPU peMOoHTax myTu. [Ipu BeimonHeHnn paboT HE0OX0AUMO
IIPOBOJIUTH NEPUOIUUECKYIO POBEPKY PAOOTHI KOHTPOIbHO-U3MEPUTEIHHON CUCTEMBI,
CpaBHMBAS MOJIOKEHUE BBIIIPABICHHOTO IMTyTH OTHOCUTEIBHO PETIEPHBIX TOUEK, BHICTABIEHHBIX
IIPU reoIe3NUECKOl CheMKe yuacTKa. Eciiu OTKIIOHEHHUS MPEBBILIAIOT 2 MM, HEOOX0IMMO BBECTH
COOTBETCTBYIOIINE KOPPEKTUBHI. B KauecTBe TaKMX PernepoB MOTYT UCTIOIb30BATHCS
(GbyHIaMEHTBI OTIOP KOHTAKTHOM CETH, OMOPBI NACCAKUPCKUX MIIATPOPM, MUKETHBIE U
KUJIOMETPOBBIE 3HAKHU, CIICIIMAIILHO YCTAHOBICHHBIE KEe300€TOHHBIE HIIM METAJTHUECKHE
CTOJIOUKH.



Marussl, 060pyI0BaHHbIE JTa3€PHBIM YCTPOHCTBOM, MOTYT OCYIIECTBIISATH BBIIIPABKY MPSMBIX B
npoduie U IiaHe Ha 3aJJaHHble OTMETKU yyacTkamu anuHoi 250-300 M (puc. 2.19). Mamuny u
Ja3epHYIO TEJNEXKKY eJIeCO00pa3HO yCTAaHABIMBATh B TOUKAX MEPEIOMOB MPOGUIIS WK B
MIPOMEKYTOUYHBIX TOYKAX JIEMEHTOB MPOPUIISL, UMEIOIINX OTHOCUTEIHEHO MPUMBIKAIOIINX
Y4YacTKOB ITyTH HanOoJiee BEICOKHE OTMETKH (Oyrphl). C MOMOIIBIO JTa3€pHON TENEKKH MOXKET
OBITh CHATO (paKTUUECKOE MOJI0KEHUE MYTH, KOTOPOE BBOAUTCS B OOPTOBOI KOMIBIOTEP U
KOPPEKTHUPYETCs OIepaTopoM. Takoe UCIIONb30BaHUE JIA3EPHOU TEIEKKU 3aMEHSAET
T€0IE3UUECKYIO ChEMKY.

Puc. 2.19. IlpunuunuanbHas cxema BbIpaBKku MyTu MamrHoi tumna BIIP no nazepHomy nydy:

| - BBIIIpaBIEHHBIN Ty Th; 2 - MAIMHA; 3 - IPUEMHUK JIA3EPHOTO JIyya Ha MalluHe; 4 -
HEBBIIPABJICHHBIN MyTh; 5 - OTMEIIEH, Ha KOTOPbIE MOJHUMAETCS MYTh; 6 - Ta3epHbIH J1yY; 7 -
HWCTOYHUK JIA3€PHOTO JTyya Ha TEJIEKKE

KoHTponbHO-U3MepHUTenbHasi CUCTEMA MAIIMHBI I0JKHA MOABEPIraThCsl NEPUOINIECKON
poBepke. /[yt 3Toro nucnonab3yercs NpsMoN FOpU30HTAIbHBIN yYacTOK IyTH JUIMHOM 20 M, He
MMEIOLINI OTKIOHEHUH B J11000i U3 miiockocteit 6oiee 0,5 mm. Ilocie ycTaHOBKM Ha HEM
MallMHbI IPOCaiKa MyTH, OTKIIOHEHUE CTPEeJ Mporuda 1 nornepeyHblil ypoBeHb Ha IMyJIbTe
JOJDKHBI UIMETh HyJIeBble 3HaueHus (puc. 2.20).
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Puc. 2.20. IIpunnunuanbsHas cxeMa MPOBEPKH CIIIaKUBAIOIIEH CUCTEMbI MaIlTUHBI
tuna BIIP:

a - TIOJIOXKEHHE MToKa3aTelis Ha MyJbTe YIpaBJIeHUs; O - MOJII0KeHNE U3MEPUTEIbHBIX
TEJIEKEK U TPOCa MAlIMHBL; | - TOKa3aTesb MOJOKEHUS! PEILCOBOM HUTH; 2 -
M3MEPUTEIBHBIA TPOC MAIIMHBI; 3 - IOBEPXHOCTh TOJIOBKU penbea; A, B - kpaiiHue
TOYKH U3MEPUTEIBHOIO TPOCa; b - TOUKa H3MEPUTEIBHOTO TPOCa, B KOTOPOH
pacroiokeHbl paboune opraHbl MaIIHHBI

B noarotoBuTeNnbHBIN U 3aKIIOYUTENBHBIA MEPUO/IBI BBITOTHSIOT TE K€ pabOThI, YTO U NIPU
BhipaBke myTu DIIIII. B ocHOBHOM nepros CHUMAOT IMyYMHHBIE KAPTOYKH MPU KOCTBUIBHOM



CKPETUIEHUH WIN PETYIUPOBOYHBIE TIPOKIIAIKH NIPH Pa3IeIbHOM, BBIIIPABIISAIOT IyTh MAIIMHOM,
3aKpEIUISIIOT MPOTUBOYTOHBI, OTOLIEAIINE OT IINaj Npu noaduske (puc. 2.21).
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Puc. 2.21. I'padgux paGoThI 10 BBIIIPABKE MYTH C JEPEBIHHBIMHU LinajgamMu MamuHoi tTuna BITP ¢
BBITIIOJJTHEHUEM COITYTCTBYIOLIUX paboT OpUrazoi u3 BOCbMU MOHTEPOB MyTH (M. I1.):

1 - npuBeneHNE MalIMHBI B pabouee MONI0KEHHUE; 2 - yIaleHUe MyYnHHBIX KapTouek (4 M. . Ne 1-4);
3 - BempaBka nmytu MammmHon BIIP; 4 - pacnipenenenue 6amracta (2 M. . Ne 5, 6); 5 - no6uBka
IpOTUBOYroHOB (2 M. 1. Ne 7, 8); 6 - npuBenenue mamunel BIIP B TpancniopTHOE nonoxkenue; 7 -
nobuBka KocThlieH (2 M. 1. Ne 1,2); 8 - moakperieHne CThIKOBBIX 00aTOB (2 M. 1. Ne 3,4); 9 -
TJIAaHUPOBKA OTKOCOB OaymacTHOM npu3mbl (4 M. 1. Ne 5-8)

[Tpu cHATHN OONBIIOTO KOJMYECTBA KAPTOUYEK WIIM PETYIMPOBOYHBIX MTPOKIIAI0K, PabOTHI 110 UX
yIaJeHUI0 HAaUMHAIOT 32 2-3 4 110 Havasa "oKHa", JUIsl 4ero mpy HEOOXOIMMOCTH OTPaHUYHBAIOT
CKOpPOCTbH JIBM)KEHHUS TIOE3/I0B.

[Ipu MamMHHOM BBITPABKE COMMYTCTBYIOIIME Pa0OTHI BBITIOJHSIIOTCS BPYUHYIO HITH C
MIPUMEHEHNEM MEXaHU3MOB Opuraioi B coctase 8-15 yen. UucieHHOCTh OpHUraasl JOHKHA
OTIPENEISITHCS IS KOKIOTO Y4acTKa B 3aBUCUMOCTH OT 00bEeMa COMyTCTBYIOIIMX PaOOT.

2.2. BoinpaBKa CTpesio4HOro nepesoga

OCco6eHHOCTH BbINpPaBKU CTPESIOYHbIX NepeBOAOB. BEINpaBIaTh CTPEIOUHBIN TIEPEBO/
TPYAHEE, YEM BBITIPABIISTH MyTh, BBUAY 3HAYUTEIBHON JITTMHBI IEPEBOIHBIX OPYChEB, H, KaK
cleNICTBHE, OOJIBIIIOTO MOTOHHOTO Beca MepeBo/ia, MOAHUMAEMOTO0 IOMKpaTaMH WITH
IITAaJI0MO0MBOYHON MaIlIMHOM.



Urto0bI OCYyIIECTBIATH MOAOMBKY OPYChEB cpa3y MO BCEHl UX JIUHE, HEOOXOIUMO THO0 Ha
Ka)XJIOM Opyce TIepeTacKHBaTh MIMATONOI00HKH C MPSIMOTO Ha OOKOBOE HAIpaBJICHUE TTEPEBO/IA,
7100 BBIIEIATD ABYX JOMOJHUTENBHBIX pabounX-1moJOOMIIMKOB, TaK KaK B IPOTUBHOM CITydae
(TIpu BBITIpaBKE TIEPEBOA TOIBKO IO MPSIMOMY HAIPaBIICHHUIO) IO OOKOBOMY HAITPABIICHUIO
HEBO3MOKHO MPOIYCKaTh M0e3/1a BO BpeMs padoT u3-3a npoBucanus oOpycbes. [loatomy
CIUIOIIHYIO BBIMPaBKY NepeBoja ¢ noabeMkoil Ha 20-25 MM HaunHaioT 3a 20-25 M (mpoTskeHne
OTBO/Ia) OT MEPETHETO CThIKA PAMHOI'O PeNbca U BBIIOIHAIOT C MOJIOUBKOM OpycheB:
OJTHOBPEMEHHO TIO BCEH JUTMHE - TIPU BBIITPAaBKe 0€3 3aKPBITHS JBIKEHHS MTOE3/I0B; INOO CHAavaIa
10 IPSIMOMY, a 3aTeM 110 OOKOBOMY HAIPaBJIECHUIO - IIPH BINPaBKe B "OKHO".

BbinpaBka ¢ noabMBKOM NepeBOAHbIX OpychbeB wwnanonoadbonkamu. Beimpaska
BeZieTcs OpUrazoil MOHTEPOB MYTH YUCIEHHOCTHIO 10 uen. Ee mpou3BoAAT 1o BU3UpPKaM.
OKaHYMBAIOT. BBITIPABKY MOCJIE YCTPOICTBA OTBOJIOB 33 KPECTOBMHOM Ha MpOTshKeHUH 1o 20-25
M TIO TIpSIMOMY U OOKOBOMY HarpaBieHussM. CHavasa ylausioT 3arps3HUTENN ¢ TOBEPXHOCTH
0aJIaCTHOM MPU3MBI M U3-TI0]] PENIbCOB; MPH KOCTBUTLHOM CKPEIUIEHUH M3-T10] TTOJIKIaI0K
YIANSAIOT KApTOUKH, a IPU Pa3fAeIbHOM CKPEIUICHUH - PEryIMPOBOYHBIE MMPOKIIAIKU U3-TIO]
[IOJIOLIBBI PENIbCOB; JOOMBAIOT KOCTHUIN U IOBEPTHIBAIOT IIypyIbl. B Havyane BeinmpaBku (Ha
0TBOJIE) IByMs IOMKpaTaMH MOAHUMAIOT MyTh [0 ONTHYECKOMY MPUOOPY U MOIOUBAIOT IITIANIBI
gyeteippMs DIIII. [To Mepe npuOIIKEHUS K pAMHOMY PeNIbCy KOJTHYECTBO JOMKPATOB
YBEJIMYUBAIOT /10 YETHIPEX, IPU TOM TEXHOJIOTHUS AallbHEHIIIeH BBHITIPABKHU TMepeBo/ia BhIOUpaeTcs
B 3aBHCHMOCTH OT TOT'0, IPEKpAIaeTCsl WM HET Ha MEepPHOJ] BHIIIPaBKU ABM)KEHUE 10e3/10B. Eciu
OHO TpeKpaIIaeTcs, To MoJAOUBAIOT OPyChs CHayalia Mo MpsiMOMY, a 3aTeM 10 OOKOBOMY
HanpasieHHo. Eciu jxe B ieproJ1 BBIPaBKU JIBUKEHHE MTOE3/0B 110 CTPEIOYHOMY NIEPEBOAY HE
MIPEeKpaIaeTcsi, TO BHIIPABKY U MOJOUBKY OpPyCheB MPOU3BOAAT Cpa3y MO 0OOUM HampaBICHUIM
C BbIJaueH noesaM npeaynpexIeHUi o ABMKEHUHU 110 MECTy padoT (110 mpsiMoMy
HaMPaBIEHHIO) CO CKOPOCThIO He Oonee 60 km/4. [Ipu 3TOM KONMUYECTBO MIMATONOA00NIIINKOB
YBEITUYMBAIOT JI0 6 Yell., U3 KOTOPBIX 4 uel. moaduBaroT 6pychs u mmainsl LI o npsmomy
HaNpaBICHHIO, a 2 Yell. - MOAHUMAIOT IEPEBO JOMKpaTaMH U MOJIOUBAIOT OPYChs (TOJIBKO B
MIOJIPEITLCOBOM 30HE) TOPLEBBIMH INAJIIONOA00KaMU 110 OOKOBOMY HAIIPaBJICHUIO HA CiIydaid
MIPOITyCKa 10 HeMY moe3aa (co ckopocThio He 6onee 40 km/4). [Tocne moagObuBku OpycheB | IITIal
0 MPSIMOMY HampaBJIeHUIO YeTbipe noaodouiuka ¢ DI nepexaoyaroTcss Ha MOIOUBKY
OpycheB U 1Iman no 60koBoMy HarpasieHuto. [Ipr Heo6xonuMOoCTH MpoIycKa moesaa
yCTpauBaroT OTBOJ TpeOyeMOW KpyTHU3HBI OT MOJHATOIO K HEMOJHITOMY MECTY CTPEIOUHOTO
MepeBOAa WIH MYTH.

HpI/IMeHHCMBIe MCXaHU3MbI U MHCTPYMCHTBI ITPHUBCICHBI HUXKE:

OIIIT 4 MOoJI0TOK KOCTBUILHBIHN 4
I'unpaBinueckuii 1OMKpar 4 Kirou Topueoit 4
Buter me6enounbie 10 [1TaG0H yHHBEpCATHHBIN 1
Kortu nns meOus 4 [Tepenocnas anmaparypa
PaINOCBS3H M OMTOBEIICHHUS, 1
KOMILJIEKT

JloMm oCcTpOKOHEUHBIH 2



BbinpaBka cTpeno4yHoro nepesoaa ¢ noabmBKkon GpycbeB LLNanonogo MBoOYHOM
mMawmnHou BIPC. B ormmuune ot mammu tuna BITP marmmaa BITPC (puc. 2.22) sBisercs
ofHouInaIbHOM. OHa MOXKET MPOU3BOJUTH BBIIIPABKY KaK CTPEIOYHBIX [IEPEBOJOB € MOJOUBKOMN
NEPEeBOHBIX OPYChEB, TaK U MYTH C MOJOMBKOM INIIAI.
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Puc. 2.22. BeinmpaBo4Ho-11010MBOYHO-prxTOBOUHAs MarnHa BITPC:

1 - ynnotHuTens Oannacta; 2 - moAOMBOYHBIN OJIOK; 3 - MEXaHU3M MOABEMA U CIABUKKHU MYyTH; 4 -
CHJIOBas TIepe/ayua; S5 - SHepreTuyeckas yCTaHOBKa

[To npunnuny aeiicreus mamuua BITPC B 3HaunTenbHON cTeNeHH YHUPUIIMPOBAHA C MATMHON
BIIP. [IpyHUMnMansHbeIMU €€ OTIIMYUAMHU OT MatrHbl BIIP, kpoMe ogHOINaIbHOCTH, SBIISIFOTCS
BO3MOKHOCTH TIEPEMEIICHUSI MTOAOMBOYHBIX OJIOKOB MOIEPEK IMyTH; BO3MOXHOCTh NU3MEHEHUS
yIJia HaKJIOHA MOJA00EK K PENbCy; pa3elIbHOE YIIPABICHUE JIEBBIM U MPABbIM MMOI0MBOYHBIMU
OJIOKaMU, a TAaK)KE HATMYUE B CBSI3U C TUM, KPOME OCHOBHOM KaOWHBI MAIIMHKUCTA, JIBYX
O0KOBBIX pabounx mMecT. Hapsiay ¢ polMKOBBIMU 3aXBaTaMHU 3a TOJIOBKH PEIbCOB MAIIMHA UMEET
JIOTIOJIHUTEJIbHBIE TAIbLEBBIE 3aXBAThI, TO3BOJISIOINE TOJHUMATh CTPEIOYHBIN MTEPEBO/I 3a
MOJIOIIBY PENIbCA WIIH TOJI €r0 TOJIOBKY B CTECHEHHBIX MecTax. Mamuusl pupmsl "Ilnaccep u
Toiipep", kpome 3TOro, 000PYIOBAHBI BBIIBUTAIOIICHCS 0ATKOM, MTO3BOJISIONICH OCYIIECTBIISTh
MOJIEMKY CTPEIIOYHOTO MEepeBoa o OOKOBOMY HampaBICHHUIO. BBIMyck Takux MalIuH Ha4YaT U
Ha OTE€YECTBEHHBIX JIOPOrax.

B npoduiie u rmiane cTpenoyHbli epeBO BBIMPABIISETCS 110 METOY CTIIQXKUBAHUS HITH C
MIOCTAHOBKOM Ha 3a/1aHHbIE OTMETKH, OIpeJiesIieMble C IOMOIIBIO BUSUPHBIX ONTHYECKUX
puOOpPOB, HUBEIUPA U TEOJOIMUTA 10 KOHTPPEIHCOBOM HUTH NPSIMOI0O HAIPaBJICHUsI HAKaHYHE
BBINPAaBKU;0CTaIbHAs YacTh MIEPEBOA BhINpPaBIIsAeTCs 10 ypoBHIO. CIOCcO0 BBINTPABKHU U BBICOTA
MIOJTbEMKH OIIPENIEISIFOTCS TaKXkKe, Kak JuIst myTH. [Ipu 3ToM cienyer yuuThIBaTh NOJOKEHNE
OCTaJIbHBIX CTPEJIOUHBIX NIEPEBOIOB, BXOIAIINX B CTPEIOUYHYIO YIIHILY, U IPUMBIKAIOLIETO MyTH, a
TaKXe MOJIOKEHUE che30B. [Ipu BIIpaBKe MepeBOOB Ha KeNe300€TOHHBIX OpyChix
MalllMHaMH, Y KOTOPbIX HE MPOBEAECHO YCUIICHUE IIMIIMHIPOB M0JbeMa, OTHOPA30Basi MOAbEMKa
He 1oipkHa npesbimath 20-30 mM. [Tpu BbIIpaBKe CTPEIOYHOTO NMEPEBOIA MAILIMHON 10 MPSMOMY
HAalpaBJICHHUIO B 30HE NEPEBOHON KPUBOM M KPECTOBUHBI HEOOXOIMMO MYyTh MOJAHUMATh
OJTHOBPEMEHHO JIOMKpaTaMHy U 110 OOKOBOMY HaNpaBJICHHUIO, €CIM MallliHa He 000py/noBaHa
TpeTheil MOABEMHON TOUKOM.

ConyrcTByromiue padoThl O CHATHIO KapTOYeK, T0OMBKE MPOTHBOYTOHOB, 3aKPETIJICHUIO OOITOB
U IIypYIOB, TOOMBKE KOCTBUICH, IUIAHUPOBKE M YIJIOTHEHUIO OaytacTa B sIIUKaX U Ha OTKOCAX
MIPU3MBbI BBITIOJIHSIOTCS MMyTEBOM OpUrajoi B cOCTaBe MIECTU-BOCHBMH MOHTEPOB MYTH (pHC.
2.23).
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Puc. 2.23. I'padux paboT 1o BhIIpaBKEe CTpesioyHoro nepesoja MamnHoit BITPC ¢ BeimoiHeHuem
COIYTCTBYIOUIMX paboT OpUragoi u3 JecsATH MOHTEPOB MyTH (M.IL.):

1- mpuBeeHNE MaIIMHBI B pabouee MOJI0KEHNE; 2 - U3BbSTHE MyYNHHBIX KapTouek (8 m.m. Ne 1-8); 3 -
BBITPaBKa MepeBojia MalInHou; 4 - 3a0pocka mieOHs B mmanbHblie smuky (2 Mt Ne 9. 10); 5 -
MIPUBE/ICHUE MAILIMHBI B TPAHCIIOPTHOE MOJI0XKEHNUE; 6 - ONpaBKa IPOTUBOYTOHOB U JIOBEPThIBAHNE
mypymnoB (4 m.m. Ne 1-4); 7 - no6uBka kocteuiei (4 M. Ne 5-8); 8 - mmaHupoBKa MOBEPXHOCTH U
OTKOCOB OayutacTHOM npu3Msbl (2 M. 1. Ne 9,10)

2.3. PuxToBKa nytu

OcHOBHbIe NONOXeHUA. B ruiane myTh TOJDKEH COAEPkKAThCst 03 BUAMMBIX OTKJIOHCHHUI OT
IPSIMOTO HalpaBJIEHHUs Ha IPSAMBIX Y4acTKaX; ¢ OJMHAKOBBIMU CTPEIaMU U3ruda - Ha KPUBBIX
OJJHOTO paauyca; ¢ pABHOMEPHBIM HapaCTaHUEM CTPEJL - Ha MEPEXOAHBIX KPUBbIX.

HarypHoe nosno)xeHue myTu B IJIaHE XapakTepU3yeTcs CTpelaMy N3ruda puxTOBOYHOM
PENbCOBOM HUTHU OT XOP/AbI OCTOSIHHOM ANUHBI (puc. 2.24). PUXTOBKa IyTH Ha3HAYaeTCs 110
pe3ysipTaTaM aHanu3a rpaguka cTpes Ha JeHTe MMyTeU3MEPHUTEIbHOTO BaroHa WM HaTypHOH
IIPOBEPKHU COCTOSHUSA IyTH B IIJIaHE IIyTEM BU3YAJIBHOTIO ONPEIEIEHUS MECT ¢ OTKIIOHEHUSMH
IIyTH OT HOPMaJIbHOT'O MOJI0XKeHUsA. KpoMe 3Toro, puxToBKa SIBISIETCS OJHOM U3 COCTAaBIISIFOIIMX
KOMIUIEKCHOTO TEXHOJIOTUYECKOT0 MPOLECCA BBINPABKU ITyTH.



Puc. 2.24. Cxema u3mepeHus CTpel u3ruda KpuBoOW:

0,1,2,3...- Touku usmepenus crpen f, fi, f...

PuxrtyioT myTh M0 OJHON U TOH k€ PETBLCOBOM HUTH: Ha KPUBBIX - 110 HAPYKHOU (BO3BBIIIEHHOM);
Ha MPSMBIX OJHOMYTHBIX JIMHUSX - TIO IPABOM HUTH IO CYETY KUIOMETPOB (IIPU COIEPKAaHUM Ha
IIPSIMOM Y4aCTKE€ OJTHOM PEIbCOBOM HUTH C BO3BBILIEHHNEM OTHOCUTEIBHO JIPYrOM - IO
MOHWKEHHOW HUTH); HA ABYXITYTHBIX JINHUAX - IO MEXAYIIyTHOM HUTH.

Ilepen puXTOBKOM IyTH MIPOBEPSIOT CTHIKOBBIE 3a30Pbl, & HA OECCTHIKOBOM ITyTH U3MEPSIOT
TeMIeparypy peibcoB. He nomyckaeTcst npucTynaTh K pUXTOBKE, €CJIM HA 3BEHbEBOM ITyTH
uMeeTcs ABa U 0oJiee MoJPsA]] CIUTHIX 3a30pa, a Ha OECCTHIKOBOM IIYTH TeMIIepaTypa pPeiabCcoB
IIPEBBILIAET JOIYCKAEMYIO /ISl JaHHOTO BHJIa PUXTOBKU MyTU. B ciydyae Hamuuus B CThIKax
CIIUTBIX 3a30POB /10 Hayala PUXTOBKH JI0JDKHA OBITh IPOU3BE/IEHA UX PEryJHpPOBKa.

PuxtoBKka myTu npou3BOAUTCS JHO0 MyTeBOW OpUrajoi ¢ MpUMEHEHHEM TUAPABINYECKUX
npuOOpOB, INOO C MPUMEHEHHEM PUXTOBOYHBIX MAIIHH.

PuxToBKa nyTU B KPUBbIX. PUXTOBaTh MyTh B KPUBBIX CIOKHEE YeM B MPSIMBIX. PUXTOBKA
MPSIMBIX YYaCTKOB IYTH IPU HEOOJBIINX PACCTPOICTBAX MPOU3BOAUTCS O€3 peBapUTEIbHBIX
pacueToB - Ha IJ1a3, OPUEHTUPYACH HA BUANMYIO IIPSIMOJIMHEWHOCTD IIyTH NIEPE] U 34 MECTOM
CABIKKH IyTH. [Ipy puxTOBKE k€ MyTH B KPUBOM HEOOXOIMMO OPUEHTUPOBATHCS Ha KPUBU3HY
ITyTH, COOTBETCTBYIOLIYIO PaANyCy JaHHOW KPUBOM, ONPEAEIATh KOTOPYIO Ha IJIa3 He
MIPEJICTaBIISIETCA BOZMOKHBIM, OCOOEHHO MPH HAJIMYUK Ha KPUBOM IUIaBHBIX (JUIMHOM Oonee 30
M) OTKJIOHEHUH IIyTH B IUIAHE.

[TosTOMY B KPHBBIX, KaK MPaBUJIO, PUXTYIOT IIYTh Ha IVIa3 TOIBKO B MECTaX KOPOTKUX (UTMHON
1o 30 m) oTctyruieHui B 1iane (yrioB). B apyrux ciyyasix KpUBbIE pUXTYIOT COBMEIICHHBIM
CIIOCOOOM: B PENEPHBIX TOYKAX, OTCTOSIIMX OJHA OT Apyroi Ha 10 M, CABHTAIOT ITyTh O
pacyery, a B IPOMEKYTKaX MEXITy STUMH TOYKaMH - HA TJIa3, €CIIM PUXTOBKA BEIETCS BPYUHYIO,
WM CTIOCOOOM CTJIaKMBAHUS - IPH PUXTOBKE ITyTH MarnHaMu. L{enecoobpa3Hocts
COBMEIIIEHHOTO CITOCO0a PUXTOBKU COCTOUT B TOM, YTO CABHMIKKA PETIEPHBIX TOYEK IO PACUETHHIM
BEJIMYMHAM 00ECIICUMBACT TIOCTAHOBKY €€ B 33JJaHHOE TIOJIOKEHHUE B CPETHEM, HO HE
obecrieunBaeT HEOOXOAMMOM TUTABHOCTH U3MEHEHHUST KPUBU3HBI, KOTOpAs TOCTUTAETCS
JOTIOJIHUTEIEHON PUXTOBKOH ITyTH MEXKIy PeepHBIMH TOUKaMH. M, Ha000poT, puXTOBKa
KPHUBBIX 10 BCEH JITMHE TOJBKO HA TJIa3 WK CTIIa)KUBaHUEM (0e3 pacyeTa BEIMYHH CABIDKEK B
pETepHBIX TOYKAX) YAy4lIaeT MIaBHOCTh M3MEHEHHUS! KPUBU3HBI, HO HE 00ecTieunBaeT
ITIOCTAaHOBKM KPUBOM Ha 33JaHHYIO OCb.



Heo0xomuMocTh pUXTOBKH BCEH KPUBOHM WIIM €€ YaCTH TeM WJIH IPYTUM CIIOCOOOM
YCTaHABIUBACTCS 10 pPe3yJIbTaTaM aHalli3a CTpes Mporuda KpuBoit (Tadm. 2.4).

Tabnuua 2.4. PexomeHyeMble BUJIbI PUXTOBKH KPUBOU B 3aBUCUMOCTH OT XapakTepa
BEJIMYHMH CTpEN u3ruoa.

Bun puxtoBku

o XapakTep U BelIM4MHA CTpes u3ruda Ha rpaduke
KpPHUBOH

PuxtoBka kpuBoii He [lyThk B ruiaHe HE UMEET OTCTYIJIEHHUM BbIIE | CTENEHH, a TaKkKe MIaBHBIX
Tpebyercs (nmuHOM G6osee 30 M) OTCTYIICHUH OT CPEIHETO MOJIOKEHUS KPUBOM

Ha rna3 - Bpyunyto,

[1yts B mane umeer kopotkue oTcrymiieHus Il u 6oree crenenei;
100 CriaaXMBaHUEM

IJIaBHBIC OTCTYINICHUA OTCYTCTBYIOT

MaIlHON

Ha yactu xpuBoit - Ha yacTu kpuBOil UMEIOTCA IJIABHBIE OTCTYIUICHUS, HE YCTpaHsEMbIE TPU
COBMEIICHHBIN PHUXTOBKE IMyTH MAlIMHOM METOAOM CriiakuBaHusl. K MmiaBHBIM OTHOCATCS
croco0; Ha OTCTYIIJICHUS AnuHOM 6osee 30 M co cpenHel CTpeson, oTIhYaroecs
OCTaJIbHOM YacCTH -  OT CPEIHEH CTpesIbl Ha BCel KpuBOii, Oosiee yem Ha 15 %, ecu He

CIJIa)KMBaHUEM NPEAYCMOTPEHO YCTPOHCTBO BTOPOTO (MJIM HECKOIBKUX) PaIyCOB



Sonee ven 15% om hep

Sonee J0N

CoBMeIIIeHHBIH
CIOCOO PUXTOBKH TIO
BCEHl JJIMHE KPUBOU

ITo BceMy MPOTSHKEHUIO KPUBOM UMEIOTCSI OTCTYIUICHHS KaK KOPOTKHE,
TaK ¥ JIJIMHHBIC (TIJIAaBHBIC)

Sorve XoOn

Ilepen 3amepoM cTpelt Ha LIEHKE penbca HapyKHOW HUTHU KPUBOU C BHYTPEHHEN CTOPOHBI KOJIEH,
HauMHas C MPSAMOro ydacTka (0JjHa-B€ TOUKH), HAHOCAT METKU 4yepe3 Kaxkabie 10 M (1mosoBuHa
XopAs! IMHOM 20 M, OT KOTOPOH M3MEPSIOTCS CTpEbl). B kauecTBe XOpabl UCIIOIb3YIOT
KaIllpOHOBBIN HIHYp, onTHueckue rnpudopsl I1PI1, crpenorpadsl, nMeroiuecs Ha pUXTOBOYHBIX
MallIuHaX, 03BOJIAIOIINE HENIPEPBIBHO U3MEPATH U 3aIIUCHIBATH CTPEJIbl HA CIIELUAIIBHYIO JICHTY.
3areM IpOU3BOJAAT PacyeT BEUUYMH CABUKEK YT B HAHECEHHBIX TOUKaX.

CylecTByIOT pa3Hble METOJIbI pacyeTa BEJIMUMH CIBIKEK ITYyTH B KPUBBIX, HO BCE OHU OCHOBAHBI
Ha JIOMyCTUMOM PaBEHCTBE 3BOJIbBEHTHI IaHHOM KPUBOI IBOIHON CyMMe CyMM Pa3HOCTHU
HATYPHBIX CTpes U3ruda, U3MEPEHHBIX OT CEPEIMHBI XOP/Ibl, U BHITEKAIOIIUX U3 3TOTO
CJIEIYIOIUX JIBYX 3aBUCUMOCTSIX:

Cn-1+€nsl
2 »

Hpmhyteq— 2.1)

Epm™ 2ZX (’lu - Hn), (2.2)

rre h, 1 H, - HaTypHast K MpOeKTHAs CTPENBI B TOUKE N; €y, €n.1 M €q+1- BEIMUYUHBI CABYXKKH ITyTH B
Toukax n, n-1 u n+1.



W3 3TuX 3aBUCUMOCTEN CHEAYET, YTO MPH CABMIKKE IIYTU B TOUYKE I1 HA BEIUYUHY €, COCETHUE
TOUkH n-1 1 n+1, pacmonoxeHHbIe MO 00€ CTOPOHBI OT CABUTAEMOM, OCTAIOTCS HETIOABUKHBIMH,
a CTpEJNIbl B HUX U3MEHSIOTCS (YBETMYHUBAIOTCS UM YMEHBIIIAIOTCS B 3aBUCIMOCTH OT BHUJA
HEPOBHOCTH MYTH B IJIaHE) HA BEJIMUUHY €,/2 (puc.2.25).

hnet

Puc. 2.25. Cxema u3MeHEHHs MOJIOKEHUS XOPJI ¥ CTpes U3ruda npu
CABUI€ KPUBOM B TOYKE N

ITo popmynam (2.1 u 2.2) onpenenstoT Te BEIMUUHBI CABUKEK ITyTH B HAMEUEHHBIX TOUKaX, PU
KOTOPBIX CTPEJIbI B IIPEJIeNax KPYroBOl KpUBOIM OKaXKyTcsl paBHBIMM Cpe/iHEH (pacueTHOM)
cTpelie, Uiy OJIM3KMMU K Hel, a B Ipeesiax MepexoJHol KpUBoOi - OyIyT paBHOMEPHO
HapacTaTh. DTH (HOPMYIIBI MOTYT UCIIOIE30BATHCS U IIPH PUXTOBKE OTIIEIBHBIX JIOKATBHBIX
HEPOBHOCTEM ITyTH.

Ha npaktrke Haubosnblee pacrpocTpaHeHue Morydns rpadoaHaIuTHUECKHi criocol pacueTa
KPUBBIX C MOCTAHOBKOW MX B 33JIaHHOE TOJIOKEHHE, OCHOBAHHBIN Ha OINpPE/ICICHUU C/IBUTOB B
HAMEUEHHBIX TOUYKAaX KPUBOU Yepe3 IBOMHYI0 CyMMY CYMM Pa3HOCTEH HATYPHBIX U MPOEKTHBIX
CTpe.

I'papoananuruyeckuii cnocod pacyera BHIMPABKH KPUBOH MpecTaBlieH B Tabd. 2.5 u Ha puC.
2.26,2.27. B nepBotii rpade Tabmn. 2.5 npuBeneHb HOMepa TOYeK U3MepeHus cTpei. Bo BTopyio
rpady 3aHeCeHBI BETMUUHBI CTPEIl, K3MEPEHHBIX B ATHUX TOYKAX OT CEPEIUHBI XOpbl JUTHHOH 20
M. B TpeTsio rpady 3amnucanbl BeIUYUHBI IPOEKTHBIX CTpeN (CpeAHUX Ha rpaduke HaTypHBIX
CTpe), OIMHAKOBEIE 10 CYMME C HaTYpPHBIMU, TIPU ATOM Pa3HOCTh CYMM CTpeJ IOCTHTaeTcs (Tpu
HE0OXOJJMMOCTH) BHECEHHUEM KOPPEKTUBOB B IIPOBEICHUE JIMHUU CPETHUX CTPEI Ha rpaduke
HATYPHBIX U MIPOEKTHBIX CTper (cM. puc. 2.26). B ueTBepTyro rpady 3aHECEHBI Pa3HOCTH
HATYPHBIX U IPOEKTHBIX cTped. [1o 3Toit rpade onpenesror (1o pacioiokKeHU O U BETHIUHE
OJTHO3HAYHBIX Pa3HOCTEH) 11e1eco00pa3HOCTh PUXTOBKU KPUBOM 1O pacyery.

Tabauna 2.5. PacueT BIpaBKU KPUBOH rpadoaHaTUTUYECKUM METOJIOM

Homep Harypa- Ilpoekr-  Pas- Cymma @ Cymma | Ilonmy- | Ilomy-  Cnsurwm, Ilpoekt-

TOYKHN JIbHBIC HBIC HOCTbH pas- CyMM CABUT'U CymMmma MM HBIC
CTpEJIbI, | CTpENbl, = CTpel = HOCTH  Pa3HOCTH C/IBUTOB CTpEIIbI,
MM MM cTpen | cTpen coce- MM
HUX
TOYEK C

obpart-



HBIM
3HAaKOM

1 2 3 4 5 6 7 8 9 10
0 0 0 0 0 0 0 0 0 0
1 16 8 +8 +8 0 0 -7 0 9
2 14 26 12 4 +8 +7 2 +14 26
3 52 44 +8 +4 +4 +2 11 +4 45
4 32 53 21 17 +8 +4 +14 +8 54
5 85 53 +32 +15 -9 -16 0 32 53
6 36 53 17 ) +6 4 +26 -8 54
7 61 53 +8 +6 +4 -10 +13 -20 54
8 34 53 -19 -13 +10 -9 +38 18 54
9 82 53 +29 | +16 3 28 +26 -56 52
10 38 46 -8 +8 +13 17 +37 34 41
11 26 28 2 +6 +21 -9 +17 18 25
12 0 10 -10 4 +27 0 +9 0 9
13 0 0 0 4 +23 0 0 0 0
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Puc 2.26. I'pacuk HatypHbIX (1) ¥ IPOEKTHBIX (2) CTpes KpUBOM
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Puc. 2.27. T'paduk moaycIBUTOB KOPPEKTUPYEMBII:

1 - mo xpuBoOi#i (cM. Tab. 2.5); 2 - IO MPSIMOIA; 3 - O JJOMaHOM JIMHHUHM - TIPH YCJIOBUU OCTAaBJICHUS Ha
MecTe GUKCUpOBAaHHOU TOYKH (6) (HampuMep, u3-3a HATMYHSI Ha ITyTH [Iepee31a)

B msroit rpade npuBenena cymma, a B eCTOi CyMMa CyMM pa3HOCTEH CTpel, PeICTaBIIOmast
c000i1 BETUYHHBI MOTYCABUTOB MMyTH B JJAHHBIX TOYKaX. B ceapMoii rpade mpuBeneHbl BETHUNHBI
OTKOPPEKTHPOBAHHBIX MOTYCABUTOB IYTH IO TpadUKy MOIYCABUTOB (CM. puC. 2.27), a B IeBATON
- cOOCTBEHHO caBUTHU. B necsiToit rpade 3amucanbl OTKOppeKTHpOBaHHbIE 110 Gopmyse (2.1)
MIPOEKTHBIE CTPEIIBI.

PuxroBka myTH rupaBiu4ecKUMHU Npudopamu. /{15 puXTOBKY IMYTH UCIOIb3YETCS KOMILIEKT
ruapasiaryeckux npudopos tuna ['P-12b6 (puc. 2.28) u3 Tpex-cemMu MITYK B 3aBUCUMOCTHU OT
BEJIMYMHBI CIBUKEK, BU/IA U CTETIEHU YIJIOTHEHUS OajljjacTa, MOIHOCTH U KOHCTPYKIMH ITyTH
(3BeHbEBOI1, OECCTHIKOBOIA), a TAKXKE OT TOTO, MPSMOMN 3TO WM KpUBOH ydacTtok. Hanpumep, npu



PUXTOBKE OECCTBHIKOBOTO MYTH C pelbcamMu P65 1 jkene300eTOHHBIMY IIIMajiaMu TPy
YIUIOTHEHHOM I1Ie0€HOYHOM OaJijlacTe Ha KPUBOM YJacTKe HEOOXOIUMO HE MEHEe CeMHU
prOOPOB, a MPU PUXTOBKE MYTH C IEPEBIHHBIMU IIINIaJIaMH Ha CBEXKEM acOECTOBOM Oasuiacte Ha
MPSIMOM y9acTKe JIOCTATOYHO TPEeX MPHOOPOB.
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Puc. 2.28. I'mapaBnnueckuii puxtoBmuk ['P-125:

1 - KOpoMBICIIO Hacoca; 2 - KOpPITyC pe3epByapa i Macia; 3 - THIUHADP; 4 - TPEXCTyNeHYaThII
PENbCOBBIM 3aXBar, S5 - OMOPHOE YCTPOHUCTBO

PuxtoBouHble IPUOOPHI YCTAHABIMBAIOTCS Yepe3 JBa-TPU HINAJIbHBIX SIIMKA OJUH OT APYroro B
I[IIaXMaTHOM MOPSJIKE, a IpU HaIuuuy "yriua" - yepes oauH sk (puc. 2.29). bonbiee
KOJIMYECTBO NPUOOPOB YCTAaHABIMBAIOT HA TOM PEIBCOBOM HUTH, B CTOPOHY KOTOPON PUXTYETCS
myTh. C Hee ke B IEPBYIO OYEPEb CHUMAIOT JABJIICHUE PUXTOBIIMKOB 110 OKOHYAHUH CIBUKKH.

a) d) [ Ltt

Puc. 2.29. CxeMbl yCTaHOBKH PUXTOBOYHBIX MPUOOPOB Yepe3 /iBa (a) u uepe3 oauH (0) mmanbHbIN
SLTUK



CIBMKKY IYTH CJIETYET MPOU3BOAUTH C HEKOTOPBIM 3anacoM (1- 3 MM), yUYUTBIBAIOIIUM
oOpaTHYIO OTAauy pesbca MoCJe CHIATH AaBJieHus B puOopax. OH 3aBUCUT OT KOHCTPYKIIUU
myTy (THUI peNbca, BUJ MITMAaT) U BETMYUHBI CABMKKU M OIIEHUBAETCS JI0 Hayaja pador.

[Tpu yrmioTHEeHHOM I1€0eHOYHOM OaiacTe nepes CABMXKKON IMyTH €ro PhIXJIAT JIOMaMH Y TOPLIOB
IIaJl CO CTOPOHBI, KyZla OHa OyJeT HallpaBiieHa; OJHOBPEMEHHO ITOTOBAT MECTa JJIsl YCTAHOBKHU
TMIPaBIMYECKUX MPUOOPOB. 3aTeM IpyIa MOHTEPOB MyTH (110 KOJIUYECTBY NPUOOPOB) CABUTAET
MyTh.

PuxToBKkoii pykoBOauT Opuraaup myTH. Eciiu oH y)ke UMeeT JOCTaTOYHbII ONBIT PUXTOBKH, TO
oIpeJessieT CABMKKY ITyTH Ha IJ1a3 WIN C UCHOJIb30BaHUEM OUMHOKJIA, a OpUraaup, He MMEOLIHiA
OIIbITa PUXTOBKHU WJIM €CJIM OH Y HEr0 HEJOCTATOYHBIN, PUXTYET IIyTh C IPUMEHEHUEM
orntuyeckoro npudopa. [Ipu puxToBke Ha a3 Opuragup MyTd OTXOAUT OT IPYIIbI MOHTEPOB
MyTH, CABUTAIONINX MTyTh, Ha 40-50 M (a mpu mons30BaHuU OWHOKIIEM - 10 100 M) B CTOpOHY,
IIPOTUBOIIOJIO’KHYIO HAIPABJICHUIO IIEPEMELICHUS IPYIIIBI MOHTEPOB 10 XOJY PUXTOBKH; CTOSI
HaJ peJIbCOM PUXTOBOYHOM HUTH JIUIIOM B CTOPOHY PUXTOBKH (PEIbC HAXOAUTCS MEXY €T0
HOT'), OH 10 pabo4yeMy KaHTY pejbca ONpesesseT MECTO U OPSIIOK PaCCTaHOBKU
THIpaBIMYECKuX MpubopoB. Eciu 310 "yron", KOTOpelid MOXKET ObITh yCTPaHEH 3a OAHY
YCTAHOBKY I'MJPaBIMUYECKUX IPUOOPOB, TO OpUraaup onpeaeiseT MeCToO HaubOJIbILIETo
OTKJIOHEHHS IyTH, TJI€ YCTAHABJIMBAETCS CPEIHUI NPUOOP U3 HAXOASIIMXCSA HA JAHHON HUTH;
ocTallbHbIe TPUOOPBI PACHPEAEIIAIOTCS TIOPOBHY C 00EUX CTOPOH OT CPEHET0;ECIIN XKe
HEPOBHOCTbH IyTH JUIMHHAS U TPEOYeT HECKOIBKUX MEPECTaHOBOK I'MPABIMYECKUX TPUOOPOB CO
CIIBUXKKOH IyTH B OJJHY CTOPOHY, TO OpUTafup IMyTH B HauaJle PUXTOBKH U B MOCIIEIYIOLINX
MECTax YCTAaHOBKH IMPUOOPOB OIpEIEIsieT MECTO KpaitHEero 13 HUX (CO CBOEH CTOPOHBI) U
HOPSI0K PACHOI0KEHHSI IPYTUX IPUOOPOB.

B 060ux ciayyasx mocie Hadana CIBUKKU ITyTH OpUrajup OrpenesieT MOMEHT €€ OKOHYaHUSI.
Ha npsMoM y4acTke TaKMM MOMEHTOM SIBJIIETCS JJOBEEHUE CBUTAEMOI0 OTPE3Ka ITyTH 110
o011ei MpAMOIMHENHOCTH C Y4aCTKOM, TPOCMAaTPUBAEMbIM OpUTaTUPOM IMYTH Ha JUTMHE JI0
MeECTa CIBMKKH, & Ha KPUBOM - 10 TAKOM K€ KPUBU3HBL, YTO U HA OTPUXTOBAHHOM Y4acCTKe
KPHBOM.

[Ipu puxTOBKE HA MPSIMBIX Y4aCTKAX JAJIMHHBIX OJHOCTOPOHHUX OTKJIOHEHUH MYTHU B IUIAHE C
UCIONB30BaHUEM ONTHYECKUX MprOopoB (puc. 2.30) cHavyana Ha qunHe 150-200 M
MIPOCMATPHUBAIOT PUXTOBOYHYIO PEITLCOBYIO HUTh M Ha HEH BHIOMpArOT aBe ToukH (I, 2) psimom ¢
rpaHULIaMU Y4acTKa ITyTH, MOJJIEKAILETO PUXTOBKE.
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Puc. 2.30. Cxembl yCTaHOBKH 3pUTEIBHOM TPYOBI U peex
IPU PUXTOBKE MPSMBIX y4aCTKOB ITyTH:

a - BBIOOP PUXTOBOYHOT'O CTBOPA; O, B - OJIOKEHUE PEEK
IIPY PUXTOBKE B Toukax A, b, B

B onHoit U3 3THX TOUek (B Hayajie MECTa PUXTOBKH) Ha FOJIOBKE PeJIbCca BEPTUKAIBHO
yCTaHaBIIMBAIOT 3pUTENbHYIO TPYOY, a B APYroil (B KOHIIE MECTa PUXTOBKH) - pabOUyI0 perKy.
HaBopsumy BUHTaMU COBMEILAIOT NIEPECEUEHUE BEPTUKAIBHON HUTH TPYObI C BEPTUKAIbHON
JTUHUEHR paboueil peiiku, mpoxoasiiel yepe3 BepXHUN U HKHUN yIibl pomOa.

N3meputensHyo peiiKy B IPOIECCe PUXTOBKU YCTaHABIUBAIOT B TOUKAX, I7Ie HEOOXOAMMA
caBkka mytd (A, b ¥ T. 1.), ¥ 10 HEH CBUTAIOT ITYyTh HA CTOJBKO, YTOOKI MTOCIIE CHATHS YCUITUI
C TUAPABINYECKUX PUXTOBIIMKOB BEPTHKAIbHBIE OCH U3MEPUTENHHON U padoueii peek
COBIIAJAJIN.

IIpu crnomHON CABMKKE IyTH B OAHY CTOPOHY U3MEPUTENBHYIO PEUKY NIEPECTABIAIOT Ha 4-5 M
OT IIOCJIEZIHETO MECTA €€ CTOSIHKHU.

Jlyig mporrycka 1moesia OnTU4ecKuil Ipubop M pelKkyu CHUMAIOT C IyTHU U IPU HEOOXOIUMOCTH
YCTPaMBaIOT IJIaBHBIM OTBOJ; 32 TOPLIAMU LA TPaMOYIOT 0ajlIacT: CO CTOPOHBI, KyJa ObLI
CABUHYT IYTh - C LEJIbIO YIUIOTHEHHSI pa3phIXJIEHHOTO 0aiacTa; ¢ IPOTUBOIOI0KHONW CTOPOHBI
- JUIs yCTpaHeHHs 00pa3oBaBLIeics eI MeX 1y TOpLoM mmnaisl u 6annactom. [locne
IIPOIIyCKa 1oe3a paboThl MPOJOJDKAIOTCS B TOM XK€ MOCIIEI0BATEIbHOCTH.

ITociie OKOHYaHMS PUXTOBKH IyTH B IaHHOM CTBOPE IO YKa3aHUIO0 OpUraaupa pelku nepeHocsrt
Ha JIPyroy CTBOP, II€ CABMIKKA ITyTH IIPOU3BOJUTCS B TOM K€ MOPSIJIKE.

B npouiecce puXTOBKH IMyTH C IPUMEHEHUEM ONTHYECKOro Mprudopa HeoOX0IMMO MOCTOSHHO
CIICZTUTH 3a MOJIOKEHUEM KPYTJIOr0 YPOBHSI Ha peiiKax it 00eCIeYeH s OTBECHOTO UX
MOJIOKEHHUS.

Ha n1ByXmyTHbBIX ydacTkax paOOThl 10 pUXTOBKE IIyTH BEAyT HABCTPEUY JBHKEHUIO ITOE3/10B.
IIpu puxTOBKE IyTH C MIPUMEHEHHEM ONTUYECKOro MpUbopa cocTaB OpUra bl yBeIMUUBACTCs Ha
1-2 yen. Ui yCTAaHOBKH U MEPEHOCKU U3MEPUTENbHOM U pabouelt peek.

WNHCTpyMeHTHI, HEOOXOIUMBIE JJIsl PUXTOBKHU MYTH THIPABINICCKUMU IPUOOpAMU, IIPUBEIACHEI B
Tadi. 2.6.

Tabnuua 2.6. [epeyeHb U KOTMYESCTBO HHCTPYMEHTA ISl PUXTOBKH MTyTH TUAPABINYCCKUMHU
npudopamu

KonuuecTBo MHCTpyMEHTa P YUCIEHHOCTH OpUrajbl, Yed.
HanmenoBanue HHCTpyMeHTa
5-6 7-8 9-10

I'mapaBinrueckuil pUXTOBOYHBIM

3-4 5 7
pudop



JIoM OCTpPOKOHEYHBIN 1 2 2

YpoBeHb 1 1 1

Buns! i me0Hs 1 1 1

Koy raeuHbIN U1 CTBIKOBBIX

00JITOB
MOoJ10TOK KOCTBIIbHBIN 1 1 1
Tenexxka oTHOpEIbCOBAs 1 1 1

PuxToBKa Nyt pUXTOBOYHbLIMM MalMHAMMW. {7151 pUXTOBKHU MyTH MPUMEHSIOTCS:
caMOX0JiHbIe puxTOBOUHbIE MamKHbl P-2000 mukauuHoro neicteus (puc. 2.31);
nyrepuxToBovHas MammHa [IPb cucremsr banamenko (puc. 2.32); anekrpoodamnacrep (3JIb),
000pyIOBaHHBI HABECHBIM PUXTOBOYHBIM YCTPOUCTBOM (pHC. 2.33), pUXTYIOIIHE MyTh
HernpepbiBHO. DJIb u [IPB TpancnopTHpyroTCs 1 epeMeniarTcs B pabodeM MOJ0KEHUH C
MIOMOIIBIO JIOKOMOTHUBA.

Puc. 2.31. PuxtoBounasa mammuna P-2000:

1 - ymmoTHUTENB OayuacTa; 2 - pUXTOBOYHOE YCTPOWCTBO; 3 - SHEpPreThuYecKas yCTaHOBKa,




Puc. 2.32. IlyrepuxroBounast MamnHa banamenko [1Pb:

1,3,8,11 - xoH1IEBBIE TEIEKKHU cTepenorpados; 2, 5, 7 - U3MEpUTEIIbHBIE TEJICKKH cTepenorpados; 4
- YIUIOTHUTEJIBHBIN KaTOK; 6 - CABUTAIOIIEe YCTPOUCTBO; 9 - MacmiTabHbIi peaykrop; 10 - mayr
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Puc. 2.33. DnexTpobamiactep ¢ moJIyaBTOMaTHUYECKUM PUXTOBOYHBIM YCTPONCTBOM:

1,9 - 3agnss 1 nepenHsst KaOWHBIL, 2 - Oyaka j103aropa; 3 - mHeBMooOopyaoBaHue; 4, 8 - pepma
MamuHbl; 5, 20 - HIKHSS U BEpXHsIsl KAOMHBI YIIpaBIIeHUs; 6 - THAPOOOOPYIOBBHIUE; 7 - MEXaHU3M
casura 3nekTpoMaruuToB; 10,21 - koHIIEBBIEC TeNeXKHU padodero cTpenorpada; 11 - peIxiuTens;
12,24, 27 - xonoBble Tenexky; 13 - maciraOHbIif KaTok; 14,26 - HAaTsHKHBIE yeTpoiicTBa; 15, 18 -
crensme TenexxKu padbodero crpenorpada; 16 - anekrpomarautsl; 17 - MexaHu3M puxToBKH; 19 -
MEXaHMU3M TprKaTus; 22, 28 - KOHLEBBIE TENEKKH KOHTPOJIBHOTO cTpenorpada; 23 - yIIoTHUTETb
Oannacta; 25 - cnensias Teiaekka KOHTPOJILHOTO cTpenorpada

MaruHsl MOTYT PUXTOBATh MYTh: O CIIOCOOY CTIIa)KUBAHUSI; C TOCTAHOBKOM B 3aJJaHHOE
MIOJIO’KEHHE T10 PacyeTy; COBMEIIEHHBIM c11oco00M. [IpHHIMITBI pUXTOBKU y BCEX MAlllUH
AQHAJIOTUYHBIL: HA MPSAMBIX Y4aCTKaX KPUTEPUEM OTPUXTOBAHHOCTH IIYTH SBJIIECTCS PACIIOIIOKECHHE
TpEX U3MEPUTEIBHBIX TOUYEK XOP/bl HA MPSAMOM JIMHUM, SBJISTFOLIEHCS OChIO OTPUXTOBAHHOTO
IIyTH; HA KPUBBIX - PABEHCTBO OTHOILIEHUI CTPEJl, U3BMEPEHHBIX B IBYX TOYKAX YETHIPEXTOYECUHOMN
XOpJIbI.

OTnuuusMHU SBIISIOTCS: KOHCTPYKTUBHOE YCTPOMCTBO MOJBbEMHBIX U CABUTAIOLIUX OPraHOB
matuH (y Mamusel P-2000 - ponukoBeie nogbeMuuky; y JIb u I1Pb - maruuTHbIe);
cnsuraromue yeunust (y [IPb u 3JIb 6onpime, yem y mammasl P-2000); pazmepst
U3MEPUTENBHBIX XOP/I, JeKaIIUX B OCHOBE KO3(P(PULIMEHTOB CIIIa)KUBaHHsI HEPOBHOCTEH MyTH,
paBHbIX: Y MamuHbl P-2000 - 4 (oxpyrnenno); IJIb - 6; T1Pb - 8; cmoco6 nepemerienust MaHbl
HEMOCPEACTBEHHO MpH puxToBKe myTu: P-2000 - nUKINYHBIN (CIBUKKA ITyTH IPU OCTAaHOBKE
MatuHbl); y 3JIb u I1Pb - HenpepbIBHBIN (CABMKKA ITyTH 0€3 OCTAHOBKH MAILUHbI).

Bennuunna ko3¢ uipienTa criakxuBaHus OKa3bIBaeT ABOMHOE BIMSHUE HA PE3YIbTaThl PUXTOBKU
IIyTH: YeM OHa OOoJbIIIe, TEM, C OHOI CTOPOHBI, BBIIIE CTETIEHb YMEHbIIEHUS (CIIIa)KUBAHUSA)
HEPOBHOCTEH IyTH, HO, C APYroi CTOPOHBI, OO0JIbLIE BEITUYMHA YBOJA IIyTH B CTOPOHY OT OCH
IIPU CIUIOUIHBIX PUXTOBKAX, BCIEICTBUE BIMSHUS OMIMOOK B HACTPOIKE U3MEPUTEIBHON
cucteMbl. Hanpumep, npu HacTpoedHo# omuOKe 3 MM B YCTAHOBKE CpPETHEH TOUKH
U3MEPHUTEIHLHOTO TPOCa OMIMOKA B TOCTAHOBKE MTyTH HA OCh MPH CILIOIIHOM CABUKKE COCTABUT:
y mamuHbl P-2000 - 3x4 = 12 mm; y OJIb - 3x6 = 18 MM; y mamuunsbl banamenko - 3x8 = 24 M.

[TosToMy GobIIoe 3HAUCHHE UMEET TIATeIbHas HACTPOWKA PUXTOBOYHOM CUCTEMBI MAIIMHBI
nepe puxToBKO# myTH. OHa 0000 BakHA TPU PUXTOBKE OECCTHIKOBOTO ITyTH, TaK KaK C
YBEJIMUEHHEM €r0 YBOJA CO CBOEH OCH CYIIECTBEHHO CHM)KAETCSI COMPOTUBIAEMOCTD ITyTH
OOKOBOMY CIIBUTY B JIETHEE BpeMs.



Bce PUXTOBOYHBIC MAIIIMHBI JOJIKHBI OBITh O60py,Z[OBaHLI HaaCKHbIMU YCTPOﬁCTBaMH JJIs
YIIJIIOTHCHHUA Oannacra 3a TOpHOaMu mimnaj ImoCJI€ pUXTOBKH.

MaruHbl IUKJIMIHOTO ACHCTBUS, OYIy4H CAaMOXOTHBIMHU, MOTYT PUXTOBATH ITyTh BEIOOPOYHO
(TONBKO B MECTaxX OTCTYIUICHUIT), HE TPOTasi €ro TaM, I7le PUXTOBKA HE TPEOyeTCs, UTO SBISETCS
UX IPEUMYIIECTBOM IEPEell MATMHAMH HETIPEPHIBHOTO JICHCTBHUS, TIEpEeMENIacMbIMH
JIOKOMOTHBOM, U TIOOTOMY HE MOTYIIIMMH PHXTOBATh MyTh C YaCTHIMU OCTaHOBKaMu. Ho n3-3a
HEOOXOIMMOCTH YaCThIX OCTAaHOBOK ITPH BEIOOPOYHOI PUXTOBKE, a TAKXKE 3aTPyAHEHHUH B 3axXBare
POJIMKaMH TOJIOBKH PeJibca U CABMKKH ITyTH B CTHIKAX C HAaKJIaJKaMu y MamuH tuna P-2000
MEHbIIIe pabouast CKOPOCTh U cABHraomiee ycuiue. I1o 3TuM nmokasaTensM OHHU yCTyHaroT
mammHaM DJIb u ITPB, 3axBaThIBatOLIUM TOIOBKY pelibca MArHUTAaMHU M PUXTYIOILUM Iy Th
HETPEPHIBHO C OY€Hb BHICOKOW CKOPOCTBHIO (10 2-2,5 KM/1).

Crioco6 puXTOBKH (T10 CIIAKUBAHUIO WIIM TIO PACUETy) OMpeeNsieTcs JOPOKHbIM MacTepoM. OH
e SBJISIETCS. PyKOBOJUTENIEM PaboT.

BBI/I)Iy TOT'O YTO CABMXKKA ITYTHU MalllMHAMH ITPOU3BOANUTCS IIPHU BBIBECKE HYTGBOﬁ PEIICTKHU,
BO3MO)KHO 00pa3oBaHUe OTKJIIOHEHUH 10 ypoBHIO. [loaToMy mogbeMka ImyTH J0JKHA 33aBaThCs
He 6omee 10-15 MM, a cOCTOsSIHHE TTYTH TIPOBEPEHO TI0 YPOBHIO TIOCJIE MPOIYCKa OJJHOTO-IBYX
IIOE3/]I0B C NOCJIEYIOLIEH BBIIIPABKOW OTCTYIIJICHUN.

PuxToBKa MyTH MAaIlIMHOM 110 TOYHOMY CIIOCO0Y OTIIMYAETCsl OT PUXTOBKHU IO CIIOCO0Y
CIVIaKUBAHUS TEM, YTO MPU CIVIAKUBAHUM HEPOBHOCTEHN IYTH NEPEIHSS TOUKA U3MEPUTEIbHOM
XOp/ibl TOBTOPSIET HEPOBHOCTHU IYTH, A IIPU PUXTOBKE IO TOYHOMY CIIOCOOY OHA Ka) bl pa3
YCTaHABIIMBAETCSl B HOBOE MOJIOKEHNUE, COOTBETCTBYIOIIEE PACUETHOM CIABUIKKE ITYTH.

Ot cnoco6a pUXTOBKH (CIIaXMBaHUE, TOYHBIN MM COBMEUICHHBINH CI0CO0) 3aBUCHT COCTOSIHUE
MyTH B TUTaHE MOciie puxToBKu (puc. 2.34; 2.35).

Puc. 2.34. TlonoxxeHue KpuBOI:

1 - 10 pUXTOBKH; 2 - MOCIIE PUXTOBKH MO (PUKCUPOBAHHBIM TOYKaM; 3 - TTOCIIe
PHUXTOBKM COBMEILIEHHBIM CIIOCOOOM



Puc. 2.35. I'paduku cTpen KpuBOii:

a - 10 pUXTOBKU; 0 - mocie PUXTOBKHU CIVIAKMBAHHUEM; B - IIOCJIC PUXTOBKH 110 (1)I/IKCI/Ip0BaHHI)IM
TOYKaM; I' - ITIOCJIC PUXTOBKHU COBMCILICHHBIM CII0CO00M

2.4. PerynupoBKa u pa3roHka CTbIKOBbIX 3a30pOB

OCHOBHbIe MONOXEHUA. 3a30pbl B PEIbCOBBIX CTHIKAX U HX PACIIOJIOKEHUE OTHOCUTEILHO
IINAJIbHOW PENIETKN U3MEHSIOTCS B MPOLECCE IKCILTyaTalluy U3-3a MIPOJOJIBHOTO NEPEMEILIECHHUS
PENBCOB O MOJKIaAKaM (M BMECTE CO IINajgaMHu) OT BO3AEHCTBUSI CUJI YTOHA, a TAKKe
MOCTOSTHHOTO KoJjieOaHusl TeMIepaTypbl penbcoB. [Ipu 3ToM BeTuurHa U UHTEHCUBHOCTh
M3MEHEHUS 3a30pOB U HANPaBJICHUE WX CMEIIEHH BJIOJb ITyTH 3aBUCST OT MHOTHX (haKTOPOB, B
TOM YHCJIe: TPeobIalalolero HarnpaBieH!us JBUKEHUS MTOE3/I0B 10 MMyTH, HallpUMep,
OJHOCTOPOHHEE - Ha JIByXIIyTHOM Y4acCTKe, ABYCTOPOHHEE - HA OJJHOIIYTHOM;

BUJIA ¥ KOJIMYECTBA MOE3/I0B;
pEeKUMa IBMXKEHUS TT0€3/10B Ha JAHHOM y4acTKe MyTH (C TOPMOKCHHUEM I 0€3 TOPMOKCHHUS );
npo st MyTH (CIYCK WM TIOTBEM);

aMIUIUTY/bI KoleOaHUs TEMIIEpaTypbl B TEUEHHE Iofia; KOHCTPYKIIMH U KOJIMYEeCTBa
IIPOTUBOYTOHHBIX YCTPOMCTB, KOHCTPYKIIMH CKPEIUIEHUH U Ap.



IToaTOoMy BEenMUMHY 3a30pOB B CTBIKAaX U UX MOJIOKEHUE 110 IPOTSHKEHUIO ITyTH B ITpoLiEcce
OKCIITyaTalluu NMEPHUOJNYCCKHU IIPUXOAUTCA PETyINMPOBAaTh. Ecmm storo He J€aarb, TO C TCUCHHUEM
BPEMEHHU MOTYT IIPOUCXOAUTH JINOO pa3pbIBbI CTHIKOB C PACTSHYTHIMH 3a30paMu IpU
OTpHILIATEIbHBIX TEMIIEpPATypax 3UMOH, JINOO BHIOPOCHI ITyTH MPH HYJEBBIX 3a30pax B CTHIKAX
IIPYU BBICOKUX TeMIEpaTypax jeToM. Eciu nmpuBeneHue BeINYUH 3a30pOB K HOPMaJIbHBIM
OCyIIecTBIIsIeTCS O€3 pa3phiBa CTHIKOB, TO OHO OTHOCHUTCSA K "peryarpoBKe 3a30poB", a eciu ¢
pa3pbIBOM, TO - K "pa3roHKe 3a30poB".

PerymupoBka 3a30poB MOXeT ObITh BHEIIJIAHOBAsS M IUTaHOBAs. BHEMIaHOBasK peryanpoBka
HAa3HA4YacTCH IO pE3yJibTaTaM OCMOTpPaA CTBIKOB UCXOAA U3 HAJIMYHA U YHCJia CIIUTBIX U
Ype3MEPHO PACTAHYTHIX 3a30POB COOTBETCTBEHHO TPH MOJIOKUTEIBHBIX H OTPUIATEITBHBIX
TeMIepaTypax BO3Iyxa.

[TnanoBas perynupoBKa (pa3roHka 3a30pOB) Ha3HAYAETCS 10 pE3ybTaTaM IpaHuKoBOro
COIIOCTABJICHUS HAKOIUICHUS U3MEPEHHBIX U HOPMAJIbHBIX 3a30poB (Tab. 2.7).

Ta6nMua 2.7. HomunanbpHbI€ 3HAYECHHUS 3430pOB B CThIKaX I10 KIIMMATUYCCKUM PCTrUOHaAM

Temneparypa penbcos, "C, A KITUMaTHYeCKUX PETHOHOB C FOA0BOM
aMILIUTYAO0M TeMIIepaTypsl pesnbcoB T

3azop, MM 100"
T>100"C . T=280-100"C I'<80"C (Msrkuit
(Pe3koKOHTHHEHTAIBHBIN 9

(YMmepeHHbIii KiTuMarT) KJIUMar)

KJIUMar)

JlinHa penbcoB 25 M
0 Beimie 30 Beimie 40 Bee 50

1.5 30-25 40-35 50-45
3,0 25-20 35-30 45-40
4,5 20-15 30-25 40-35
6.0 15-10 25-20 35-30
7.5 10-5 20-15 30-25
9,0 5-0 15-10 25-20
10,5 Ot O no -5 10-5 20-15

12,0 "-5"-10 Or5m00 15-10



13,5

15,0

16,5

18,0

19,5

21,0

22,0

1,5

3,0

4,5

6,0

7.5

9,0

10,5

12,0

13.5

15,0

16,5

18,0

"-10"-15

n _15 H_2O

n _20 11_25

n _25 '!_30

n _30 "_35

" 35140

Huxe-40

"OH _5

n _5 H_lO

" _10 H_15

n _15 n _20

"20"-25

n _25 n _30

Huxe -30

JlnnHa penscoB 12.5 m

Brime 55

55-45

45-35

35-25

25-15

15-5

Ot +5 1o -5

H_5 "_15

n _15 n _25

"25" 35

".35" .45

" 45" 55

Huxe -55

Brime 60

60-50

50-40

40-30

30-20

20-10

10-0

Ot 0 o -10

n _10 n _20

n _20 n _30

"-30 "-40

"-40 "-50

Huxe -50

10-5

5-0

Ot 0 o -5

H_SH _10

n _10 n _15

" _15 " _20

Huxe-20

Beime 65

65-55

55-45

45-35

35-25

25-15

15-5

Ot +5 o -5

"-5-15

" _15 " _25

n _25 " _35

"-35"-45

Huxe -45



[Ipumeuanue. AMnnuTyaa remneparypsl T onpenensercss AMCTaHLIUEN IYTH AJIs CBOEH
KJIMMAaTU4YECKON 30HBI B COOTBETCTBUU C TEXHUYECKUMU YKAa3aHUSMHU 110 YCTPOUCTBY, YKIIAKE U
COZIEP’)KaHUI0 OECCTHIKOBOTO MTyTH.

PaGoThkI 110 CIUTONIHOM MIaHOBOH PErylIMpOBKe UM Pa3rOHKE 3a30POB, KaK MPaBUJIO,
BBITIOJTHSIFOTCS TIPY KOMIUIEKCHBIX IJIAHOBO-TIPEAYIPEIUTEILHBIX Pad0Tax U MPU pEeMOHTAX
myTd. B OTOenbHBIX cilydasiX OHH MOTYT BBINOJIHATHCS U KaK caMocTosiTeNibHbIe. B cocTaB pabot
BXOJAT: U3MEPEHHE 3a30POB, COCTABICHUE PACUETHON BEAOMOCTH CTHIKOBBIX 3a30POB,
MePEeIBUKKA PEIHCOB B COOTBETCTBUE C PACUETHBIMU BEJIMUYUHAMU CABHXKEK, 3aKpEIlICHHE
[IEPEIBUHYTHIX PEIHCOB HA HOBOM MECTE.

PasHuna B Temneparype pesbcoB, IpU KOTOPOI U3MEPSUTUCH 3a30Pbl U POU3BOSATCS pabOTHI 110
UX PEryJupOBKE WM pa3roHKe, He JobKHa ObITh O6onee 5° C.

Jl1g u3MepeHust 3a30pOB UCTOIb3YETCSl METAIIIMYECKUI KIUH ¢ JefieHusIMU (puc. 2.36), KOTOpHIii
3aBOJIUTCA B 3a30p ¢ BHEIIHEH (Hepaboueil) rpaHu rOJIOBKU PeNIbCOB HAa YPOBHE CpesiHeil ee
YacTH.

Puc. 2.36. MetalutnyeCcKUH KIIUH C
0,48 20 1 : JICJICHUSIMU JIJTT U3MEPECHHSI CTHIKOBBIX
3a30pOB

[Tpomep 3a30pOB HAUMHAIOT OT CTHIKA, TIOJIOKEHHE KOTOPOTO IPUHUMAETCS 32 HEU3MEHHOE C
MOMEHTA YKJIAJIKU MyTH (HampuMep, paMHbBIN WM 3aKPECTOBUHHBIN CTHIK BXOJHOTO HIIH
BBIXO/THOTO CTPEJIOYHOTO TIEPEBO/IA, JIMOO KpalHUHN CTHIK 0€30a/TaCTHOTO MOCTA | JIp.), U BEIyT
0 00€UM PENbCOBBIM HUTSIM.

B Hauaze mpomepa 3a30poB JOKHA OBITH BBISIBIICHA BEIMYMHA TMTOMPABKU K U3MEPSIEMBIM
(bakTHuecKknM) 3a30paM, YIUTHIBAIOIIEH CHIIBI TPEHUS PElIbCca B HAKIAAKaX, MPEMSATCTBYIOIINE
CBOOOTHOMY M3MEHEHHIO 3a30pOB MPU MEepeMeHe TeMIepaTypbl. s 3TOro onpeaenisoT CyMMy
3a30pOB B MEPBHIX UYETHIPEX CThIKaX (0€3 HYJIEBBIX 3a30pOB): CHavyasia 0€3 OTBEPTHIBAHUS TacK
00JITOB, a 3aTe€M C OTBEPHYTHIMHU Ha JIBa-TPHU 000pOTa TallkaMu, U OMPENENSIIOT PA3HOCTh CYMM
3a30pOB, MOJyYEHHBIX NP 3aTIHYTHIX U ociaabiaeHHbIx Oontax. [locne aToro nenenuem
MOJTyYEHHOW Pa3HOCTH Ha YEThIpe OMPEAEISIOT MOMPaBKy K U3MEPEHHBIM 3a30paM. Eciu ona
MOJIOKUTEIIbHAS, TO €€ OTHUMAIOT OT (PAKTUYECKHUX 3HAUYCHUHN 3a30pOB (MCKITIOUAs CTHIKH C
HYJIEBBIMHU 33a30paMH), a €CIIM OTpHUIlaTeIbHasl, - IPUOABISIIOT K K3MEPEHHBIM 3a30paM (BKJIIOYast
CTBIKU C HYJIEBBIMH 3a30PaMH).

JlomycTuM, 9TO CpeAHUI 3a30p B IEPBBIX YETHIPEX CTHIKAX COCTABIISICT:
pu 3aTaHyThIX OonTax (4 + 10 + 2 + 4): 4 = 5 MMm; nipu ocnadimx 6onrax - (5+10+3+5):4=6Mm

(oxpyrnenHo). Paznuna cpeanux 3a30poB (1 MM) oTpuiatenbHas, Cie10BaTelbHO, (aKTHIECKUE
3a30pbl B CTHIKAX JTOJDKHBI OBITH YBETUUEHBI HA 1 MM.



IIo pe3yiibTaTaM IMpoMeEpa COCTABIIACTCA pacuCTHAd BEIOMOCTD, 110 KOTOpOﬁ OIpPEaACIAIOT BUA

paboT (peryaupoBKa WM pa3rOHKA 3a30POB), BEJIMUMHY M HAPaBIICHUE TTEPEABUKKU PETHCOB,
(bpoHTHI paboT.

PerynupoBka 3a30poB MpOU3BOAUTCS, KaK MPAaBUIIO, O0JIETYEHHBIM (Maccoi 37 Kr)
ruspaBinryeckuM npudopom PH-02 ¢ pacniopusim yeunuem 120 kH (12 tc), a pasronka 3a3opos
- mpubopom PH-01 (maccoii 78 kr) ¢ pacniopasim ycunuem 250 kH (25 tc) (puc. 2.37). B
OTAENBHBIX CJIydasX MOTYT IPUMEHSAThCS PUOOPHI ynapHoro tumna (puc. 2.38 u 2.39).
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Puc. 2.37. I'mnpaBnuveckuii pasroHounsiid mpuoop PH-03:

1 - knaman 1S mepenycka mMacia; 2 - IByXIUTYHKE€pPHBIA Py4YHOU HAcoc; 3 - pe3epByap s
obecriedeHus: THIPOCUCTEMBI MaciIoM; 4 - pydka; 5 - pacOpHbIN UIUHAP; 6 - IPYKUHBI; 7 - POITUKU
JUIsl IepeMellieHust Ipubopa 1o pesbey



1 436
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' Xonocmod xod
14 - —rtd
el =
. Padoyud xod
: 3235

Puc. 2.38. YmapHsbiii pa3roHodHbIi mpubop:

1 - pyuku; 2 - Kopmyc npudopa; 3 - poJuKu

Puc. 2.39. O6uwmii BU NpUCIIoCOOICHHS
TSl yCTAaHOBKU M CHSITHS KJIMHA YIAPHOTO
pasroHOYHOTO Mpudopa:

1 - xomyT; 2 - KIIKH; 3 - IpUCIOCOOIeHNE
JUIS CHATHS KJIMHA C pelibca

PerynupoBka 3a3opoB. B Ta6i. 2.8 npuBeneHa Be1oMocTh (00pasel) peryIMpoBKH 3a30pOB
10 OJTHOHM M3 PENIbCOBBIX HUTEH, a Ha puC. 2.40 - COOTBETCTBYIOUIHIA eii TpaduK HAaKOTUICHUS
3a30pOB (COCTABJICHHBIN 110 CPETHUM 3HAUCHHSIM 3a30pPOB Ha MUKETE).
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% 4 N 1,2 - TMHUH HAKOIUICHUA
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Honepa cmsmol

3HaK IUTIOC Tepe] BEIMYNHOMN NEPEIBIKKHI PEIbCOB B MATOM Tpade 03HAYaeT, UYTO HAKOIIJICHUE
M3MEPEHHBIX 3230pOB OOJIbIIE HAKOIUICHUS HOPMAJIBHBIX 3a30POB, MOATOMY MEpPEeMEICHUE
penbca JOHKHO OBITH HAMPaBJICHO B CTOPOHY HAYaJIBHOTO CTHIKA, & 3HAK MUHYC - Ha000poT. [Ipu
HYJIEBOI BEIMYMUHE MEPEABUKKH JIAHHBIN PEJIbC OCTAETCS Ha MECTE.

Hpeo6nanaHHe Ha Y4aCTKC U3MCPCHHBIX 3a30POB OAHOT'O M TOI'O )K€ 3HAKA O3HAYACT BJIMSIHUC HA
HU3MCHCHHE 3a30pOB yroHa pcJjibCOB B O/THOM HaIlpaBJICHHUU.

Bun pabort - peryaupoBKa WK pa3roHKa 3a30pOB - OMPEENSeTCs M0 JaHHBIM MATON Tpadbl Mo
MpaBUITy: €CclIM HauOoJIbIIask pa3HOCTh MEX1Y (GaKTHUECKUM M HOpMajbHbIM HAKOIJICHHEM
3a30pOB HE IIPEBBINIAET MAKCUMAJIBHO BO3MOYKHBIN KOHCTPYKTUBHBIH 3a30p B CThIKE (22 wiu 24
MM TIPH ARAMETPaxX OTBEPCTUH B pelIbcax COOTBETCTBEHHO 36 1 40 MM), TO BOCCTAaHOBJICHHE
HOPMAJIbHBIX 3230POB B CTBIKax Ha JAHHOM y4YacTKE BBITOJIHACTCS 03 pa3pbiBa CTHIKOB, T. €.
PETYIHPOBKOIA 3a30pOB, @ €CJIH MPEBBIIIAET, TO C Pa3PHIBOM CTHIKOB, T. €. IPOU3BOAUTCS Pa3roHKa
3a30pOB.

Kak Buano u3 tabmn. 2.8 u puc. 2.40, B paccMaTpuBaeMOM CiIydae, B YEThIpeX CThIKaX U3 26
3a30pbI HYJIEBBIE, a B BOCBMH (C 3a30pamu 9- 12 MmMm) onu B 1,5-2 paza 6oJbIiiie HOpMaIHHOTO
3a30pa (6 MM), UTO yYKa3bIBaeT Ha HEOOXOAUMOCTb UX PETYIUPOBKH; C APYTOM CTOPOHBI,
MaKCHUMaJlbHasl pa3HULa MEXy U3MEPEHHBIMU U HOPMAJIbHBIMU 3a30pamMu gocturaer 20 Mmm
(ctik Ne 13), yTO MeHbIIIe MAKCUMAJIbHO BO3MOXKHOTO KOHCTPYKTUBHOTO 3a30pa. DTO yKa3bIBaeT
Ha TO, YTO PETYIMPOBATh 3a30pbl MOXKHO 0€3 pa3pbiBa PEIbCOBON KOJIEH.

Tabnuua 2.8. BenoMocTh peryIMpOBKH CTHIKOBBIX 3a30pOB (HAPY)KHASI HUTh ... KM)



PazHocth Mexy

HaKOIJICHUSIMU
o N3mepennbie Haxkomnnenune Haxkonenune U3MEPEHHBIX U
Howmep crbikaii penbca
(25m) 3a30pBHl (C y4eTOM MN3MEPEHHBIX HOpPMaJIbHBIX HOPMAaJIbHBIX
MOTIPaBKH), MM 3a30pOB, MM 3a30pOB, MM 3a30pOB (BEIMYMH
NIEPEIBUKKI
PENbCOB), MM
1 2 3 4 5
1 6 6 6 0
2 10 16 12 +4
3 3 19 -18 +1
4 5 24 24 0
5 5 29 30 -1
6 10 39 36 +3
7 0 39 42 -3
8 0 39 48 -9
9 0 39 54 -15
10 8 47 60 -13
11 7 54 66 -12
12 2 56 72 -16
13 2 58 78 -20
14 10 68 84 -16
15 9 77 90 -13

16 5 82 96 -14



17 0 82 102
18 12 94 108
19 9 103 114
20 8 111 120
21 6 117 126
22 6 123 132
23 10 133 138
24 6 139 144
25 8 147 150
26 9 156 156

[Tpu perymupoBke 3a30poB (puc. 2.41) ocnalusatoT GONTH B CTHIKAX, KPOME TEX, B KOTOPBIX
BEJIMYMHA 3a30pa HE U3MEHSIETCS; B 3aBUCHMOCTH OT KOJIMYECTBA PEIIbCOB B MIEPEIBUTACMOI
TUIETH ONPEACIISIOT MECTa YCTAaHOBKHU THAPABIMYECKOTO MPUOOpa; CO CTOPOHBI Kyza OyayT
HepeMeIIaThCsl PENIbChl, B UMEIOIIHECs B CTHIKAX 3a30pbl YCTAHABIMBAIOT IIPO3OPHUKH
(MeTanmIMuecKre MPOKIAIKU TOJMIIUHONW, COOTBETCTBYIOIIEH HOPMAIbHOMY 3a30pY IPHU JaHHOU
TeMIIepaType peabCcoB). B Havase peryampoBKY rUAPaBINYeCKUil TPHOOP yCTaHABIMBAIOT HA
peIbC U MEPEABUTAIOT PETLCOBYIO MJIETh J0 TEX IMOP, MOKa MPO30PHUKHU B CThIKaX He OyayT
3akaThl penbcaMu. [locie 3Toro mpexpamaroT nNepeBUKKY PelIbCOB, CHUIMAIOT PO30PHUKH,
3aKpCILIAOT OOJITHI B CTBIKAaX, NCPCABUTAIOT ITPOTHUBOYI'OHLI K IIIIAJIAM, I[O6I/IB21IOT KOCThIIINU,
MepeMeIIaloT U YCTaHABIMBAIOT THAPABIMYECKII IPUOOP B CIEIYIOIIEM MECTe.

_14

-11



8 Puc. 2.41. I'padux pabot 1o
PETYIMPOBKE 3a30pOB OpHUTaaoil B
7 COCTaBe BOCBMU MOHTEPOB IyTH (M.
m.):
6 1 - ocnabneHue raek CThIKOBBIX
6oatoB (1 M. 1.); 2 - ocnabiaeHue
5 npoTUBOYroHoB (1 M. m.); 3 -
yCTaHOBKa MPO30pHUKOB (1 M. 11.);
4 4 - mpo/10JIbHOE TIepeMelIeHre
PENbCOB, MOCTYKUBAHUE 110 HUM
J JIEPEBSIHHOM KyBaJJI0M U
HaJIZIeprUBaHue OTJCIBHBIX KOCTBUICH
? (3 M. 1.); 5 - 3aKkperIeHne racK
CTBIKOBBIX 001TOB (1 M. 11.); 6 -
{ 3aKperUIeHUe WM YCTaHOBKa
IpOTUBOYroHOB (1 M. 1.)
Yacsi 13 xm

HpI/I BBITIOJIHCHUHN YKAa3aHHBIX pa60T JOJIDKHBI COGJ’IIOI[E[TLCSI CJICAYIOIINC ITpaBrjIa:

NEepeABMIKKA PEIbCOB MPOU3BOIUTCS MJIETSAMHU T10 JIBa-TPH PelIbCa B 3aBUCUMOCTH OT MOIITHOCTH
THJIPaBIMYECKOro MprOopa U MOJNOKEHUS TyTH B IUTaHEe (IpsMas WK KpUBas);

B ClIy4ac Koraa npoaoJibHOC NEPEMEIICHUEC PCIILCOB OCIOKHACTCA COIMPOTUBJICHHUEM OT
KOCTBIJI@P'I, mrajl Uik NEPEKOMCHHBIX ITOAKIAA0K, PEKOMCHAYETCS IIEPEI HepeHBHX(KOﬁ PCIbCOB
HaaAACPHYTh TAKUC KOCTHUIM U YCTPAHUTH IICPCKOCHI NOAKIIAJ0K; OAHOBPEMCHHO C HGpGL[BH)KKOfI
PECJIBbCOB IIPOU3BOJUTD ITIOCTYKUBAHUC 110 HUM HepeBHHHOﬁ KYBaHHOﬁ;

HErOJAHLIC IMPOTUBOYT'OHBI TOJIKHBI OBITH 3aMCHCHBI,

OTOPBABHIMECCA COCANMHUTCIIN JOJIKHBI OBITH BHOBb IMPUBApPCHBI.

MecTo paboT 10 perympoBKe 3a30pOB OTPaXKIACTCS CUTHAIAMH OCTaHOBKHU TIOE3/I0B.
MarnuHucTaM BBIIACTCs TIPEAYNPEXIeHHEe 00 OCTAHOBKE y KPACHOTO CUTHAJA, a IPH €T0

OTCYTCTBHUHU - O CJIEAOBAHUM C YCTAHOBJICHHOU CKOPOCTHIO.

[lepen cHsITHEM CUTHAJIOB M MPOITYCKOM TO€3/1a THAPABIMYECKUNA TPHOOP CHUMAIOT C pelibca U
OTHOCSAT B CTOPOHY OT ITyTH C COOJIIO/IcHUEM TabapuTa.
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Puc. 2.42. I'padyk HaKOIMJICHUS 3a30pOB HA
y4acTKe UX Pa3rOHKU:

1,2 - IMHUK HAKOILJICHUS COOTBETCTBESHHO
MU3MEPEHHBIX U HOPMAJIBHBIX 3a30POB

PasroHka 3a3opoB. [ToareepxieHrneM He0OXOAMMOCTH Pa3TOHKU 3a30pOB Ha KOHKPETHOM
y4acTKe CIIY’)KUT MaKCUMaJIbHAs BETMYMHA Pa3pbiBa PeIbCOBOM HUTH B CThIKaX. B mpumMepe
(Tabm. 2.9, puc. 2.42) on gocturaet 101 mm (cTbik Ne 15), 4TO 3HAYUTEIIBHO MIPEBBIIIAET pa3Mep
BO3MOKHOTO KOHCTPYKTUBHOTO 3a30pa. 13 Tabmn. 2.9 BUIHO, YTO HA OTPE3Ke MyTH JI0 CThIKa No
45 HaKoIJICHHE U3MEPEHHBIX 3a30POB MPEBBIIIACT CYMMY HOPMAaJIBHBIX 3a30POB, YTO YKa3bIBaeT
Ha HEOOXOMMOCTh TIEPEABMKKH PEThCOB HA ITOM YYaCcTKe B CTOPOHY HAYAJILHOTO CThiKa. Ha
OCTaJIbHOM OTpE3Ke MyTH HAKOIUICHUE 3a30POB UMEET 3HaK MUHYC, YTO O3HAYAET M3MCHCHHE

HaIpaBJICHUs MIEPEABUKKH PEIbCOB B CTOPOHY HapacTaHHUsl HOMEpPA CTHIKOB. B 45-M cThike
pas3pbIBa peIbCOBOM KOJeH JienaTh He TpeOyeTcs.

Ecnu nunHus HakomieHUs: N3MEPEHHBIX 3a30POB Ha rpaduKe MOJHUMAETCS Kpyde JTUHUU
HAKOIJICHHSI HOPMAJIbHBIX 3230POB, TO 3TO O3HAYAET, YTO HA TOM OTpe3Ke (DaKTUYECKUEe 3a30Pbl
0o0J1blIe HOPMAJIbHBIX, M, HA00OPOT, €CIU JIMHUS HOPMAJIBHBIX 3a30POB Kpyde JTUHUU
WU3MEPEHHBIX - (PaKTUYECKUE 3a30Pbl MEHbBIIIE HOPMATbHBIX.

rOpI/I3OHTaJ'H>HOC PAaCIOJIOKCHUEC JIMHUU U3MCPCHHBIX 3a30POB YKA3bIBACT HA OTCYTCTBHUEC 3a30POB
B CTBIKax Ha JaHHOM Y4YaCTKe.



U3 rpadsl 6 BUIHO, UTO B TaHHOM CIIyYae JUTHHA CABUTAEMOM MIETH MPUHSATA PAaBHOHN JBYM
penbcam JUIMHOM 1o 25 M.

PaboTel MPOU3BOIATCS B CIICAYIONIEM TOPsAKE. B cThIKaX, B KOTOPBIX pa3phIBACTCS PEIbCOBAs
KOJIesl, THITOBBIC HAKJIAJKH 3aMEHSIOT HA MHBCHTAPHBIC C U3MEHEHHBIM PACIIOIOKEHUEM
otrBepcTuii (puc. 2.43), cpybarOT peabCOBbIC COSTUHUTENHN U YCTAaHABIMBAIOT BPEMEHHBIC
MIEPEMBIYKH, 00CCTICUMBAIOIINE HOPMAIbHYIO pabOTy PEIIbCOBBIX IETEeH IPU OTOPBAHHBIX
COCIIMHUTEIISAX; B 3THUX )K€ CTHIKaX CHUMAIOT OOJITHI HA OJTHOM M3 KOHIIOB PEIIbCOB; B OCTAIBHBIX
CTBIKaX OCJA0JISIOT OOJITHI.

Ha ogHOIyTHBIX JTMHUSIX CO CTOPOHBI, IPOTUBOIOIOXKHON HAIIPABICHUIO IIEPEABHKKH PEIbCOB,
OT LIIIaJI OTOJBUTAIOT IIPOTUBOYIOHBI, IIPEISITCTBYIOIIHE CIBUKKE PEIbCOB; B CTBIKAX
YCTaHABJIMBAIOT IIPO3OPHUKH. 3aTe€M B IIEPBOM CTBIKE C HHBEHTAPHBIMU HaKJIaJKaMH
YCTaHABJIMBAIOT PA3TOHOYHBIN IPUOOP U MPOU3BOIAT MEPEABIIKKY PETLCOBOM IJIETH A0 TEX IOpP,
IIOKa BCE IPO30PHUKHU CO CTOPOHBI, Ky/la IEPEIBUTAIOTCS PENBCHI, HE OKaXKyTCs 3axarbiMu. [Ipu
3TOM B CTBIKE, IJIe YCTaHOBIIEH IpUOOp, 00pas3yeTcst pa3phIB.

[Tocne nepeaBMXXKH IUIETH CHUMAIOT IIPO3OPHUKH, 3aKPEIUISIOT OONTHI, JOOUBAIOT
IIPOTUBOYTOHBI.

[Ipu HE0OXOMMMOCTH MPOITyCKa MOe3/1a IO MECTY pabOT B CTHIKE C pa3pbIBOM KOJIEU
yCTaHaBJIMBAIOT BKJIAABII (puUcC. 2.44) 11 60ATaMU CKPEIUISIOT €ro ¢ HaKJIaKaMH.

Pasronka 3a30poB MOXET MPOU3BOAUTHCS Kak B "OKHA", TaK U B HHTEPBAJIBI MEKIY TOE3/]AMH C
OrpaKICHUEM MecTa paboT CHUTHaJaMU OCTaHOBKH; IO€3/1a MPOITYCKAIOT CO CKOPOCTBIO 25 KM/4

npu penbcax Tuna P65, 15 km/4 - mpu penbcax tuma P50.

PaGoramu pyKoBOAWT AOPOXKHBIN MacTep.
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Puc. 2.43. lluBeHTapHBIE HAKIAAKHU K penabcaM Tuna P65
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Puc. 2.44. KoMIuiekT BKIaabIIICH
Tabnuua 2.9. BeaoMocCTb pa3roHkuM CTbIKOBbIX 3a30pOB
(BHYTpEHHSISI HUTh ... KM)
Msvepen- Haxonuie-nue Howmep Bennuuna
Howmep cteika Hble 3a30pel | Hakore-Hue Tpebye-mas
HOpMaJlb- nepeiBy- pa3pbiBa
U pesibea (c yueroM H3MEpEH-HBIX IepeIBU-KKa .
HBIX 3a30POB, raeMon MEXIY
(25m) MOTIPaBKH), | 3a30pOB, MM penbca, MM
MM MM IJIETH IUIETSIMU, MM
1 12 12 6 +6 - -
2 12 24 12 +12 1 12+15=27
3 15 39 18 +21 - -
4 14 53 24 +29 2 29+ 17 =46
5 17 70 30 +40 - -
6 12 82 36 +46 3 46 + 11 =57
7 11 93 42 +51 - -

8 14 107 48 +59 4 59+10=69



9 10 117 54 +63 - -

10 9 126 60 +66 5 66 +12="78
11 12 138 66 +72 - -

12 12 150 72 +78 6 78 +16 =94
13 16 166 78 +88 - -

14 13 179 84 +95 7 95+ 12 =107
15 12 191 90 +101 - -

16 5 196 96 +100 8 100 + 6 =106
17 6 202 102 +100 - -

18 3 205 108 +97 9 97+2=99

19 2 207 114 +93 - -

20 3 210 120 +90 10 90+2=92

21 2 212 126 +86 - -

22 0 212 132 +80 11 80+2=282

23 2 214 138 +76 - -

24 2 216 144 +72 12 72+0=72

25 0 216 150 +66 - -

26 4 220 156 +64 13 64 +3=67

27 3 223 162 +61 - -

28 3 226 168 +58 14 58+1=59

29 1 227 174 +53 - -




30 228 180 +48 15 48 +1=49
31 229 186 +43 - -

32 230 192 +38 16 38+1=39
33 231 198 +33 - -

34 234 204 +30 17 30+5=35
35 239 210 +29 - -

36 244 216 +28 18 28 +3 =31
37 247 222 +25 - -

38 249 228 +21 19 21+2=23
39 251 234 +17 - -

40 251 240 +11 20 11+6=17
41 257 246 +11 - -

42 261 252 +9 21 9+1=10
43 262 258 +4 - -

44 265 264 +1 22 1+5=6
45 270 270 0 - -

46 273 276 -3 23 34+2=-1
47 275 282 -7 - -

48 277 288 -11 24 -11 +1=-10
49 278 294 -16 - -

50 278 300 -22 25 -22+4=-18




51 4 282 306 24 i i
52 3 285 312 27 2% 27+5=22
53 5 290 318 28 i i

54 4 294 324 30 27 30+3=-27
55 3 297 330 33 i i

56 1 298 336 38 2838+ 1=-37
57 1 299 342 43 i i

58 4 303 348 45 29 45+5=40
59 5 308 354 54 i i

60 6 314 360 46 30 |-46+9=-37
61 9 323 366 43 i i

62 8 331 372 41 31 '41_;110=
63 10 341 378 37 i i

64 14 355 384 229 32 '29_41 514 -
65 14 369 390 21 i i

66 17 386 396 110 33 10+ 12=2
67 12 398 402 4 i i

68 7 405 408 3 34 3+7=4
69 7 412 414 2 i i

70 8 420 420 0 35 0+6=6




71 6 426 426 0 - -

2.5. UcnpaBneHue WNPUHbI Koreun

Hcnpasnenue mMUpUHBL PEICOBOM KOJIEU IIPOU3BOIAT: IIPU ACPEBIHHBIX LIMNAJIAX - EPEIIUBKON
KOJIEH; TIPH 7KeJIe300€TOHHBIX IINaaxX - yCTPaHEHUEM MEePEKOIIEHHOCTH IITajl OTHOCUTEIBHO
OCH MyTH, 100 UCTIPABJICHUEM MEPEYKIOHKH PEIbCOB, SBUBIIEHCS CIEACTBUEM HEOIUHAKOBOTO
M3HOCA PE3UHOBBIX MTPOKIAIOK C BHYTPEHHEN U HAPY>KHOU CTOPOH PEIbCOBBIX HUTEM.

[TepemmBaioT (MCIIPABIISIFOT) KOJICIO: HA TIPSIMBIX - TI0O HEPUXTOBOUHON HUTH; HA KPUBBIX - TIO
BHYTpEHHEH HUTH. PUXTOBOYHYIO HUTH MEPEIINBAIOT TOJIBKO B UCKIIOYUTEIBHBIX CITydasXx,
HaIrpuMep, B 3UMHEE BpeMs IIPU UCIIPABJIICHUH MOJI0OKEHUS TyTH B TUIaHE, TIPH YCTPAaHEHUHU
"0T00EB" HapYKHOH PETHCOBOM HUTH B KPUBBIX C OT)KUMOM KOCTBUIEH U CMEIICHUEM
MOJIKJIA/I0K.

ITpu nepemrBKe pebCOBON KOJIEH JOJKHBI COOIOIATHCS CIEAYIOLIE IPaBUIa;

nepes NepermBKoi (McTIpaBieHUEeM) KOJIEU MyTh JIOJDKEH ObITh OTPUXTOBAH;

1ocJie BbIAEPTUBAHMSI KOCTBUIEH U3 IEPEBSHHBIX LIMaj OTBEPCTHS B IINajax JOJKHbI ObITh
AHTHCETITUPOBAHBI U B HUX BCTABJIEHBI IJIACTUHKH-3aKpeNUTeI pazMepoM Sx15x110 mm,

MMPOMUTAHHBIC AHTUCCIITUKOM;

CIBI)KKA pelibca B TpeOyeMoe MOJI0KEHHE J0JKHA MPOU3BOAUTHCS JTHOO C TOMOIIIBIO CTSXKHOTO
npubopa (puc. 2.45), mub0 ¢ MOMOIIKIO JIOMA, 3arTyOJIeHHOTO B 0aJuIacT;

Puc. 2.45. CrspxHolt npubop 1715 NepeBKY MyTH:

1 - 3axBar, 2 - 3anopHas BTyiKka; 3, 5, 8 - cTep>KHU; 4 - U30ISAUOHHAS BTYJIKA; 6
- CTATUBAIOIIAS BTYJIKA; 7 - XparoBO€ YCTPOUCTBO

[IPY TIepeIInBKe, MPOU3BOAUMON MIPU OTPaXIEHUH MecTa paboT 3HakoM "CBHCTOK",
paspernaeTcsi pacIiBaTh OJJHOBPEMEHHO He OoJiee TpeX KOHIIOB CMEXHBIX IIINA; IPU
HEOOXOIMMOCTH PACIIMBKU O0Jiee TPEX CMEKHBIX LIMAaJl T0JDKEH MPUMEHSATHCS CTSHKHOM mpuoop,
IPY 5TOM pa3pelaeTcsi paciIiBKa peibca Ha IECTH CMEXHBIX KOHIAX IITall;



3a0MBKa KOCTBUIEH B IITAJBI IPU MEPEIIMBKE JOIDKHA TPOU3BOJUTHCS IPU BEPTHUKAIEHOM
MOJIOKEHUH KOCTBLISL M IIPH PACIIOJIOAKEHUHU €0 C TOM CTOPOHBI OT IUIACTUHKU-3aKPEMUTENS, B
KOTOPYIO CIIBUHYT PEIbC;

3a0MBKa KOCTBUIECH Ha OTPSICEHHBIX IIMANaX JODKHA MPOU3BOAUTECS C MOABECKOH I JIOMOM;
HEroJ/iHble (M3HOILIEHHBIEC) KOCTHUIA 3aMEHSIOTCS Ha TO/IHBIC;

Mepe/1 MPOIYCKOM TI0€3/1a BO BpeMsI TIEPEITUBKH (MCTIPABIICHUS ) KOJIEH PETHCHI TOJKHBI OBITh
MPUIINTHI HA KaXKOM KOHIIE IIMaJIbl HE MEHEE YE€M JIBYyMsI KOCTBUISIMHU, TIPU 3TOM OTBOJI LIUPHUHBI
KOJIeH JTOJIKEH OBITh TUTAaBHBIM M HE MPEBHIIAaTh 1| MM Ha | M myTH.

[TepemmBka myTH Ipu IEPEBSIHHBIX ITIAJAX ¥ UCIPABICHNE KOJICU MPH YKEeTIe300€TOHHBIX
Irnanax mpou3BOIATCS ABYMsI MOHTEPAMHU MyTH C COOTBETCTBYIOIIIMM Ha0OPOM UHCTPYMEHTA U

pucnocoOIeHn, NpUBEACHHBIM B Tab. 2.10.

Tabnuua 2.10. [TorpeGHOCTH B HHCTPYMEHTAX MIPH UCTIPABIICHUH ITUPUHBI KOJIECH

YUucno MHCTPYMEHTOB

HanmenoBanue MHCTpyMeEHTa pu npu

KOCTBIJIIbHOM pa3,HCJIBHOI>’I
CKPCIUICHUHA | CKPCILJICHUHA

JloM mmarmyarterit 1 -

[[Ta610H myTeBoi pabounii 1 1
JHexcenb 1 -

JIoM OCTpPOKOHEYHBIN 1 2

MOon0TOK KOCTBIILHBIN 1 1

Koarou 11 KJI€MMHBIX M 3aKJIaJHBIX OOJTOB - 1
KyBanga nepeBsannas - 1

CrspxHoi# ipudop 1 -

[Tnactunku-3axpenurenu (5x15x10), nponuTaHHbIE AaHTUCENTUKAMM,
Habop

Jlomara xene3Has 1 1



banka ¢ anTHCEITUKOM 1 -

Metna 1 1

PaboTsl o mepemmBKe (MCTIPaBIECHUIO) KOJICH PA3IEISIIOTCS Ha TTOATOTOBUTEIHHBIC, OCHOBHBIE U
3aKJIFOUUTEIIbHBIE.

MecTa nepemmBKy U UCTIPABICHUS IIUPUHBI KOJIEW OpUTaTupOM IYyTH OTMEYAIOTCS 3apaHee
MEJIOM Ha LIEHKE pelibca TOM HUTH, KOTOpas JOJKHA MEPEMENIAThCA.

B noaroroBuTensHbINA NEPUOA BBIMOIHAIOT paOOTHI 10 OYMCTKE MECTA MEPEIINBKY OT CHEra Win
3aCOpUTENIeH, 3aUNCTKE 3ayCEHIIEB C aHTUCENTUPOBAHUEM 3aUMIIEHHBIX MECT (Ha JepEeBSIHHbBIX
IIMaxax Wik MepeBOAHBIX OPYChsIX), YCTAHOBKE CTSHKHOTO PUOOPA, OMPOOBIBAHHIO KOCTHIICH Ha
UX BbIIEpPIUBaHUE.

B ocnoBHOMI NEproa BEITACKMBAIOT KOCTBLIIW, AaHTUCCIITUPYIOT KOCTBIJIBHBIC OTBEPCTUA U B HUX
BCTABJAIOT INIACTUHKHU-3AKPCIIUTCIIN, CABUTAIOT IEPCIINBACMYIO PCIILCOBYHO HUTH B Tpe6yeMoe
ITIOJIOKCHHUC, 3a0UBaIOT B IITAJIBI HA KaXJ10M KOHIIC ITO JABAa KOCTBIJIA.

B 3axmounTe IbHBIN nepnoag 3a0MBAIOT B IINAJIBI OCTAILHBIE KOCTBIIN H, €CJIN 110 MCCTY
NEPEIIMBKY MPOMYIIEH Moe3] (MM HECKOIbKO M0E3/0B), JOOMBAIOT paHee 3a0UThIEe KOCTBUIN; C
MOBEPXHOCTH OaJIJIaCTHON IPU3MBbI

Youparot mieny ( 00pa30BaBIIYIOCS MPH 3aYUCTKE 3ayCEHIIEB ) WA U3BATHIEC U3-TI0]
METaJTNYECKUX MOKIAI0K U3HOLICHHbIC TPOKIAAKHN U JIp.

[Ipu 3aTpyIHUTENBHOM BBIIEPTUBAHUM KOCTBIIEH B 3MMHEE BPEMSI UCIIOJIB3YIOT
KOCTBIJICHA IEpTUBaTeNb ¢ IPeA0XpaHUTEeIbHON HakIaaKoi (puc. 2.46); 6e3
MIPEIOXPaHUTENbHON HAKIIAJIKU IPOU3BOJUTH HAJIEprUBaHNe KOCThUICH 3alperiaeTcs.

Puc. 2.46. HagnepruBanue KOCTBUIS:

1 - mpenoxpaHuTenbHas HaKJIaaka (KO3BIPEK); 2 - pyuka; 3 -
KOCTBIJICHAAACPTUBATCIIb, 4 - KOCTBUIBHBII MOJIOTOK

[Topsimok perynupoBKYU MHUPUHBI KOJIEH Ha KeJIe300€TOHHBIX LITaIaX 3aBUCUT OT IPUYMHBI
W3MEHEHUS IMPUHBI KoJieu. VicnipaBiienne mupuHbl KOJIEU MOMPaBKON MePEeKOMICHHBIX IIall
CBOJUTCS K OTPBIBKE IIMAIBHBIX SUIMKOB y MEPEKOLUICHHBIX 1T, OCJIa0JIEHUIO HA HUX



KICMMHBIX 60J'ITOB, NEPCABUIKKE NX B HOPMAJIBHOC ITOJIOKCHUC, 3aKPCIINICHUIO KIICMMHBIX
OOJITOB U 3aITOJTHEHHMIO IIIAJbEHBIX SIITUKOB 0aIacToM.

[Ipu ycTpaneHuu nepeykIOHKU PEIbCOB CHavaja OcaabistoT 3aKiIaAHble O0JIThI Ha IInajjax ¢
M3HOILICHHBIMU MTPOKJIaIKaMH, 3aTeM, HAUMHasl C TPAHUIIBI PETYIUPOBKHU IIUPUHBI KOJIEH,
CHHMAIOT 3aKJIaJHbIE OONTHI HAa TPEX KOHIAX CMEKHBIX IITIAJT; JOMKPATOM, YCTaHOBJICHHBIM
BHYTPH KOJIEH, BBIBELIMBAIOT PEJIbC; U3-MOJ MOJKIAKN YIAJIAI0T U3HOLICHHBIE, YKIIaIbIBAIOT
HEU3HOILIEHHbIE PE3NHOBBIE MTPOKIIAKH, OITyCKAIOT PEIbC, YCTAHABIUBAIOT 3aKJIaHbIE OOITHI U
3aBEPTHIBAIOT HA HUX IaKU ¢ TpeOyeMbIM YCHIIMEM; 3aT€M TO )K€ CaMO€ BBIIIOJIHSIOT Ha
CIIEYIOIUX TpeX Mmmnanax u T.A. [Tocie mpomycka noesaa 10BEpThIBAIOT FaliKy 3aKJIaJHBIX
00JITOB, IPUYEM CHaYaja 3TO JEal0T C HAPY)KHOM CTOPOHBI PEJbCa, a 3aTeM ¢ BHYTPEHHEH.

PaGotel o nepemmBke (MCIPaBICHUIO) PETBLCOBOM KOJIEH OTPakIal0TCs: MPH PACIIUBKE HE
Oostee Tpex (1ecTu mpu padoTe co CTSHKHBIM MPUOOPOM) LIMAJ MOAPSIT - CUTHAIBHBIMU 3HaKaMH1
"CBHUCTOK"; MpU paclIMBKe Oosiee Tpex IInaji NoAps (IECTH NPU UCTOIb30BAHUU CTSHKHOTO
npubopa) - CUTHAIAMU OCTAHOBKH I10€3/1a C BhIAAYEH TpeAyNpeKICHHI MAIIMHICTaM TI0€3/10B O
M0JIaue OMOBECTUTENBHBIX CUTHAJIOB.

2.6. OguHOYHaA cMeHa pernbca

OnuHOYHAsI CMEHA PeJIbCca BBIMIOIHSACTCS OpUraioil MOHTEPOB IyTH O/ PyKOBOJICTBOM
Opuraaupa myTu.

MecTto pa60T 110 OIMHOYHOM CMEHE peiibCa OrpaKaacTcda CUriajlaMmu OCTaHOBKH, MAIIMHUCTaM
MMOC300B BhIAACTCA MPEAYIIPEKACHNUEC 00 OCTaHOBKE Y KpaCHOI'0 CUuraaja, a mpu €ro OTCyTCTBUHU -
O CJIICAOBAaHUU C YCTaHOBHCHHOﬁ CKOPOCTBIO.

Penbe s yknaaku B myTh Oepetcst 100 U3 MOKUIOMETPOBOTO 3amaca, JM00 O CIennanbHOTo
MecTa HaXOX/I€HHUs 3allacHbIX penbcoB. Penbe nomken ObITh MapkupoBaH. lepen yknaakoii B
MYTh PElIbC OCMATPUBACT OpUTaUp MYTH U U3MEPSET €ro NapaMeTphl: JJIMHY, BBICOTY, H3HOC
TOJIOBKH.

Paznuna ykinanpiBaeMoro peiibca ¢ MPUMBIKAIOIMUMH K HEMY peibCaMu, JIeXKAIIUMHU B MMYTH, TIO
BBICOTE U IIUPHUHE TOJIOBKHU (110 paboueMy KaHTy) JoImycKaeTcst He Oonee 1 MM.

Br1OpaHHbIi K yKJIa/IKe pesibe 3apaHee MOABO3AT K MECTY CMEHBI M TOMEIIAIOT BHYTPHU KOJIeH
(tormyckaeTcst pa3MeIaTh pesibC M Ha KOHIIAX IInall) ¢ coOuoaeHueM TpedoBanuii rabapura.

Ecnu npuBe3eHHbI K MECTY CMEHBI pesIbC OCTABIISIETCS B IIyTH HA HOYb, TO €TI0 MPHUILUBAIOT
JBYMSI KOCTBUISIMU Ha Ka)KJIOM KOHIIE U B CEPEIMHE K AEPEBSIHHBIM LIMaJIaM WM K
MEXIYIINaIbHBIM I€PEBSIHHBIM KOPOTHIIIAM IPU JKEIe300€TOHHBIX IINaaX U TOPLbI pesbca
MIPUKPBHIBAIOT OalIMaKamH.

[TepeBo3AT penbe K MECTy CMEHBI APE3NHAMHU, a Ha OJIM3KOEe pAaCCTOSIHUE - ABYMSI PYYHBIMH
ChEMHBIMU MOPTAIbHBIMU KpaHaMHU, 000PYJOBaHHBIMH TASIMU IS IOABEMA U OITyCKaHUS
peibca.

Ecnu B cTBIKaxX CMEHAEMOI0 penbca UMEIOTCA CIUTBIE WK PACTSHYTHIE 3a30Pbl, IPEABAPUTEIILHO
IIPOU3BOJAT UX PETYIUPOBKY.



CMmeHa penbca BBIIOJIHAETCS IMyTEBOM OpHUraioil, YMCIeHHOCTh KOTOPOW 3aBUCHUT OT THIA U
JUIMHBI PEJIbCOB, a TAK)KE MPUMEHSEMbIX MeXaHn3MOB (Ta0m. 2.11).

Tabnuua 2.11. CocraB myreBoii Gpuraabl pH OJUHOYHON CMEHE Pejibca JIHHON 25 MM

Yucao MOHTEPOB IMyTH MPU CMEHE pebca

Tun penbca
0e3 MpuMeHEeHHUs] MEXaHU3MOB C IPUMEHEHUEM MEXAHU3MOB
P75 16 10
P65 14 10
P50 10 10

Ha ygacTkax ¢ aeKTpoTATOl U aBTOOIOKMPOBKON MPUHUMAIOT MEPHI TI0 3aIUTE MOHTEPOB MyTH
OT MOPAXKEHUS SIEKTPUUIECKUM TOKOM M 00ECTICUCHHIO HaJeKHON pabOTHI penbCcoBbIX Leneil. Ha
y4acTKax C 3JIEKTPOTIrol He pa3peliaeTcsl OAHOBPEMEHHAsl CMEHA PeIbCoB Ha 00enx HUTAX. Ha
ANEKTPUDUITMPOBAHHBIX Y4acTKaX 0e3 aBTOOJIOKMPOBKY MEpel CMEHOM penibca YKIaIbIBalOT
NapajuIebHO CMEHSIEMOMY PENIbCY MEIHBIN IPOBOJ ceueHreM 50 MM” [PU MIEPEMEHHOM TSATOBOM
TOKe U ceyeHreM 120 MM PH TIOCTOSHHOM TOKE, PUKPEILIASL €10 KOHIbI CTPYOILIMHAMU K
TIOJIONIBE PEITbCOB, MPUMBIKAIONITUX K CMEHsAEMOMY penbey (puc. 2.47).

Puc. 2.47. Cxembl ykiIaaKu 0OXOMHBIX MIEPEMBIYCK MTPU CMEHE PeIbca:

a - Ha YY9aCTKE C JIEKTPOTATON U aBTOOJOKUPOBKOM; O - HA YHACTKE C DIEKTPOTATOU
0e3 aBTOOJIOKHPOBKY; | - CMEHSEMBIN penbe; 2 - MoNepeyHble IEPEMbIUKH; 3 -
M30JIMPYIONINE CTHIKK; CTPEJIKAMU TTOKa3aHO HaIpaBJIeHUE OOPaTHOTO TSATOBOTO TOKA,
4 - IpOAONBHBII 00XOAHOM MPOBOJ

Ha ygacTkax ¢ 35eKTpOTAroi 1 aBTOOIIOKHPOBKOM BMECTO MPOI0JILHOTO 00XOIHOTO MTPOBO/A
yCTaHABIUBAIOT JIBE MOTIEPEYHbIEC MIEPEMBIYKU TAKOTO K€, KaK U B IPEIBIAYIIEM Cllydae,
CEUCHMsI, MPUKPEILIIEMBIE K MOOIIBE Pelibca CTPYOIIMHAMH. DTO JAET BO3MOKHOCTh



MMPOITYyCKAaTb O6paTHBII71 TSATOBBIM TOK 110 OOHOMY PCIILCY TOJIBKO Ha OAHOM 3BCHC, @ Ha OCTAJIbHOM
IMPOTAXKCHUN 6HOK-yqaCTKa - 10 00euM PEIBbCOBBIM HUTAM.

IIpu cmeHe pernbcea, MPUMBIKAIOIIETO K H30JUPYIOIIEMY CTBIKY, B IIOATOTOBUTEIbHBIN EPHUO
YKJIaIBIBAIOT OJHY MOTIEPEYHYIO EPEMBIUKY 32 CMEHIEMBIM PeIbCOM. [IpoccenbHbBIN YCOBHK
OTCOEIMHSIOT OT CMEHSIEMOro pelibea (B mpucyrcTBun Mexanuka CLIB), a mocne cMeHsl penbca
€ro NPUCOEIUHAIOT K HeMy. OTKIII0UaTh YCOBUKH JIPOCCENb-TPAaHC(HOPMATOPOB IPU 3aMEHE
PEIBHCOB HA YYACTKAX € 3JEKTPOTATOH MEPEMEHHOT0 TOKA Pa3peIiaeTcs TOJIBKO ITOCIe CHATHS
HaINpsDKCHUS] B KOHTAKTHOW CETH.

3aMeHsITh PENIbChl, K KOTOPBIM IMPUKPEIUICHBI OTCAChIBalOIIKe (GUIephl, pa3peliaeTcs B
MPUCYTCTBHUH MPEJICTABUTEINS y4acTKa MeKTpocHabxkeHusi. OTCOeTMHITh OTCAChIBAIOUIMNA (huaep
MO>KHO TOJIBKO IOCJIE€ TOTO, KaK OH OYy/IET COEAMHEH C APYTUM IIYTEBbIM PEIbCOM TOH ke

pPETBCOBOM HUTH.

[Topsimok cMeHBI penbea CIIeayronui. B oAroTOBUTENIBHBIN IEPUOJL YETHIPE MOHTEPA ITyTH
CHMMAIOT I10 JIBA CTHIKOBBIX 00MTa (P MECTUIBIPHBIX HAKIAIKaX) U CTaBAT JONOJHUTEIbHbIE
1aiiobl Ha OCTaBIIMECs YeThIpe Oonta. UeThlpe MOHTEpA ITyTH OYMIIAIOT CKPETJICHUS OT TPSI3H,
OCTaJIbHbIE MOHTEPHI IIyTH BbIIEPTUBAIOT TPETHU (OCHOBHBIE) KOCTBUIM, aHTUCENTUPYIOT
KOCTBUIbHBIE OTBEPCTHUS U CTaBAT B HUX IUIACTUHKU-3aKpENUTENN (IpU HEOOXOUMOCTH
onpoOyIOT OCTaNbHBIE KOCTBLUIH).

B ocHoBHo# niepuon (puc. 2.48,2.49), mociie orpakaeHus MecTa padoT CUTHAJIaMU OCTaHOBKH,
JIBa MOHTEpA MyTH CTaBAT MONEPEUHbIC MEPEMBIYKU U 00XOIHOM IPOBOJ; YEThIPE MOHTEpA MyTH
CHUMAIOT CTHIKOBbIE OONTHI M HAKJIAJIKU; BOCEMb MOHTEPOB IyTH HAJIZICPTHUBAIOT HAPYKHbIE
OCHOBHbBIE€ KOCTBUIA U BHITACKUBAIOT BHYTPEHHUE OCHOBHBIE KOCTHUIH (ITPU HAXOXKICHUU
MOJITOTOBJICHHOTO K CMEHE pelibca Ha KOHIAX LINall Ha//IepruBal0T BHYTPEHHUE KOCTHUIN U
BBITACKUBAIOT HAPYKHBIC), AaHTUCEIITUPYIOT KOCTHUIHHBIE OTBEPCTHS U YCTAHABIIMBAIOT B HUX
IUTACTUHKU-3aKPETIUTEH.
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Puc. 2.48. I'paduk 0CHOBHBIX pabOT MO CMeHe penbca Tuna P65 nmuHoi
25 M IpU KOCTBUIBHOM CKPEIJICHUH, BBIIOJIHSEMBIX Opuragoi u3 14-tu
MOHTEPOB MyTH (M. I1.):

1 - HaepruBaHue HapYKHBIX U BbIACPIUBAHUE BHYTPEHHUX OCHOBHBIX

kocTbuleH (8 M. . Ne 7-14); 2 - ycTaHOBKA MONEPEYHBIX NepeEMBbIUEK (2

u. 1. Ne 5, 0); 3 - CHATHE CTHIKOBBIX OOJITOB U HAKJIAJOK (4 M. . Ne 1-4);

4 - cniBMKKA 1 YOOpKa € IyTH CMEHSIEMOTO U HaJIBUKKA HOBOTO pelibca

(14 m. 1.); 5 - ycTaHOBKA HAKJIAJIOK U COOJTYMBAHUE CTHIKOB (4 M. M. No
1-4); 6 - mpuIIKMBKa peJibca ¢ 3a0UBKOI 110 OJHOMY OCHOBHOMY
KOCTBUIIO BHYTPH KOJIEH U IOOMBKON HAJIICPHYTHIX HAPYHKHBIX

kocTbulel (8 M. . Ne 7-14); 7- cHATHE NONIEPEUHBIX NIEpEMbIUEK (4 M. II.

Ne 1-4)
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Puc. 2.49. I'paduk 0CHOBHBIX paboT 1Mo CMeHe penbea Tuna P65 nmuHol 25 M npu
pa3/iebHOM CKPEIUICHUH, BBITOIHICMbIX OpUraaoi u3 14-Ti MOHTEPOB IyTH (M.
IL.):

1 - ycTaHOBKa moniepeyHbIX nepemMbruek (4 M. . Ne 1-4); 2 - oTBepThIBaHHE rack
KJIEMMHBIX 001TOB U cHATHE KiieMM ¢ Oonramu (10 m. 1. Ne 5-14); 3 - cusaTue
00JITOB B CTBIKaX M HAaKIaA0K (4 M. 1. Ne 1--4); 4 - cniBukka U yoopka ¢ myTH
CMEHSIEMOI0 ¥ HaJIBUXKKa HOBOTO perbea (14 M. 1.); 5 - mocTaHOBKa HAKJIaJI0K U
cObomunBanue cThIKOB (4 M. 1. Ne 1-4); 6 - ycTaHOBKa KJIieMM C OONTaMu U
3aBHHYMBAHUE raek KIeMMHBIX 601TOB (10 M. 1. Ne 5-14); 7 - cHATHE TIONIEPEUHBIX



nepembruek (4 M. m. Ne 1-4)

3areM BCe MOHTEPHI IyTH BHIKAHTOBBIBAIOT 3aMEHSAEMBbIH PEibC Ha KOHIIbI INAJl U Ha €r0 MECTO
HAJ[BUTAIOT HOBBIHN PEJIbC; YETHIPE MOHTEPA ITyTH YCTAHABIIMBAIOT M COOTYMBAIOT HAKJIAJKHU B
CTBIKaX, CHUMAIOT TIOTIepEeYHbIe MEPEMBIYKH; OCTaTIbHbIE MOHTEPHI ITyTH 3a0MBAIOT MO OJTHOMY
BHYTPEHHEMY OCHOBHOMY KOCTBUITIO Ha Ka)KJIOM KOHIIE IIMAJIbI U TOOUBAIOT HAJCPHYTHIC
HapYKHbIE KOCTBLIM Ha BceX Immnanax. [lo okoH4YaHnu OCHOBHBIX pabOT CHUMAIOT CUTHAJIBI
OCTaHOBKH. [IBMKEHHE MOE3/10B IIPOUCXOIUT C YCTAHOBIEHHON CKOPOCTHIO.

B 3akmrounTensHbIN Tepuo;] T0OUBAIOT TPEThH OCHOBHBIE BHYTPEHHUE KOCTBLITH, B CTHIKU
N00aBJISIIOT 1O /1Ba 00Ta, CMEHEHHBIN peNibe YOHpatoT Ha 000UYHHY, OTKY/a €T0 3aTeM MEepPEBO3ST

Ha ctaHuuio. [Ipu HEOOXOAUMOCTH PErYITUPYIOT IUPUHY KOJIEH.

B ta6mn. 2.12 npuBoauTcs HEOOXOUMBIN TIEPeYeHb HHCTPYMEHTA ISl OMHOYHOW CMEHBI
PENTBCOB MPH KOCTHIIIBHOM M Pa3ieIbHOM TUIE CKPETUICHUH.

Tabnuua 2.12.1Totpe6HOCTh HHCTPYMEHTA JJISl OMMHOYHOM CMEHBI pejibca

Yuciao HHCTPYMEHTOB

HanmenoBaHue HHCTPYMCHTA

MIPU KOCTBUIILHOM P pa3aeIbHOM
CKpEIUJICHUU CKpEIUICHUU

Kirrou raeunbiin 2 2
JIoM nmarmgareIi 4 -
Kitrou Top1ieBoit a1 KIIeMMHBIX O0ITOB - 6
MoOJI0TOK KOCTHIJIbHEIN 6 2
JIoMm OCTpOKOHEUHBII 4 4
Jlom co ckoOO¥ 1711 KAHTOBAHUS PEbCa 2 2
[ITa6s0H myTeBoil pabounii 1 1
[[Ta6oH yHUBEPCATBHBIN 1 1
Mertna 2 2

[ait6a npyxuHHAS 20 20



[InacTuHKM-3aKpenUTENN 100 -

banka ¢ Ma3yTOM U KHCTBIO 1 1

2.7.0aMHOYHas cMeHa wnan n nepeBoaHbIX bpycbeB

PaboTb! o 0AMHOYHOI cMeHe mmai U OpychbeB MOTYT HPOU3BOAUTHCS KaK CAMOCTOSTEIIHLHO
(Harmpumep, pu pa3psizike "KyCcTOB" HErOJHBIX AEPEBSIHHBIX IIMAaJ), TAaK U B KOMILJIEKCE C
TUIAaHOBO-TIPENYTIPETUTENFHBIMU pab0TaMu, BHIIOIHIEMBIMU C IPUMEHEHHEM MallivH. B nepsom
Clly4yae BCE TEXHOJIOTMYECKHE ONEpalliy 110 CMEHE ILIIAaJl BBIIOJHAIOTCS MOHTEPAMHU IIyTH C
HCIOJIb30BaHUEM PYYHOTO HHCTPYMEHTA, & BO BTOPOM - C IPUMEHEHUEM MAIIMH U PYYHOIO
WHCTPYMEHTA.

Heroansle mmansl, moaiexane 3aMeHe Py pas3psike "KycToB", OTMEUar0TCs IIPU BECEHHEN
MIPOBEPKE COCTOSHUS IITa OEIBIMU MATHAMU Ha IIeHKe peibca 1Mo OHOU U Ipyrol peabCOBBIM
HUTSM, a MOJyIeXkAaIlNe 3aMEHE B IUTAHOBOM TOPSIJIKE - OeNIbIM MSATHOM Ha NMPaBOH PeIbCOBOM
HUTHU.

PaGoThI M0 OAMHOYHOM CMEHE MIMall MPOU3BOAATCS IBYMSI MOHTEPAMH IyTH B CIIEAYIOLIEM
nopsake. [loanexaiue ykinaake B MyTh IINaIbl pa3Bo3sAT 0 MecTaM CMEHbI 3apaHee. [lopsanox
paboT OCHOBBIBAETCSI HA 3aMEHE KaXKJIOM MBI OTAETBHO, KPOME CITy4aeB, KOT/Ia 3aMEHSIOT JIBE
PSAIOM pacIoyioKeHHbIe mmaibl. [lepen 3aMeHoi MpoBepsIIOT MIMPUHY KOJIEH; eClTi TpeOyeTcst
MepeIuBKa, TO OHA JIENAaeTCs A0 3aMEHBI IITIabI.

ITpu cMeHe mmansl cHavana yaaisioT 0auiacT U3 MIAJbHOTO SIIMKA Ha 2-3 M HUJKE I10JI0LIBBI
IINAabl, OTPHIBAIOT "BBIXOA" ISl CMEHSIEMOM IITalibl B TUIeUe 0asIaCTHOM MPHU3MBI,
BBIJIEPIUBAIOT BCE KOCTBUIM M CHUMAIOT MOJKIAIKN Ha 3aMEHSAEMOH ILIIaJIe; PACHIIUTYIO LINaly
CIABMTAIOT B IINAJIBHBIN ALUIUK U Yepe3 "BoIXoA" B IUIeue OaIIaCTHOM MPU3MBI YIAJISIOT U3 ITyTH;
Cpe3aroT MOALINAIbHYIO OAJUIACTHYIO IOCTEJb Ha TAKyl0 BEJIMYUHY, YTOOBI MOIJIA Pa3MECTUTHCS
yKJIa/pIBaeMasi B IyTh 1I1aj1a ¢ MOJAKIaJAKaMH, KOTOpas M0cJie MOArOTOBKHU JUIsl HEE IOCTEIN
3aTaCKMBAETCs CHa4asa B IINAJIbHbIHN AILIMK, a 3aTEM 3aJJBUTAETCS HA MECTO YJAJCHHOM LINaIbl.

Py4noli npernbro B minase npocBEepINBAatOT U aHTUCENTUPYIOT KOCTBUIBHBIE OTBEPCTHS, ITOCIE
Yero B HUX 3a0MBaIOT KOCTHUIN (CHayasla OCHOBHBIE, a 3aTeM OOIIMBOYHBIE); IIMATbHBIHN SIIUK 10
MTOJIOBMHBI BBICOTHI HIMAJIBI 3aMOJHAIOT YUCTHIM (IIPOTPOXOUEHHBIM) OAJIIACTOM U HIMATy
N0JI0MBAIOT; 110 OKOHYAHUH MMOJOUBKH IIMAIBHBIN SIIUK HOJHOCTHIO 3aMOIHSIOT 0AJJIaCTOM.

OpuHouHasi cMeHa J1e(heKTHBIX Kele300€TOHHBIX Al B OCHOBHOM MPOU3BOAUTCS MIPH
pPEMOHTAaX ITyTH; TIPU TEKYIIEM COACPKAHUHU TaKasi paboTa BBITOIHICTCS B PEAKUX CIydasx,
HampuMep, MPH MOBPEXKIEHUHN CTHIKOBOH mIMaibl. TeXHOIOTHS 3aMEHBI jKe1e300€TOHHBIX IIa
(mepeBOHBIX OPYChEB) BO MHOTOM MOAO0HA TEXHOJIOTHHU 3aMEHBI JEPEBSHHBIX MIMal (OpycheB):
yaansieTcs: 6aiacT U3 MINalbHOTO SIIHKA, PACIIONIOKEHHOTO PSIIOM C 3aMEHSEMOH IITaoH,
CHUMAIOTCS KJIEMMHBIE OOJITHI M KJIEMMBI, IIITIajla BMECTE C MOJIKJIAIKON CIBUTAETCs B
IIMaNBHBIA SIUK HA TPEABAPUTENBHO YIOKEHHYIO METAJUTMUECKYIO MOJIOCY, IO KOTOPOH IImana
BBITACKMBAETCSl HA 000YMHY U HA €€ MECTO 3aTACKUBAETCSI HOBAS IIIMMaJia C MPUKPEIUICHHBIMU K
Hel MOoAKIaIKaMu; yCTaHABIMBAIOTCS U 3aKPETUISIOTCS KIEMMBI U KJIIEMMHBIE OOTHI. 3aTeM
IIrmaja no0UBaeTCs Mo0PACKIBAEMBIM B IIMATBHBIN SIIHK MPOTPOXOUCHHBIM 0aJIIIACTOM, IPU



3TOM CPEIHSISI YacTh IINAIbl OCTaBISETCS HEMOJOUTOMN; IIMAIbHBIA AIIMK 3achIlaeTcs: 6a1IacToM
U TpaMOyeTcsi. 3aMeHEeHHbIE IITajibl yOUpParoTCsl C eperoxa.

WNHcTpyMeHTbI, HEOOXOIMMBIE JUIsl CMEHBI 1IaJl, TPUBEAEHBI B Ta0m. 2.13.

Tabnuua 2.13. IToTpeOHOCTh B HHCTPYMEHTAX MPU OAWHOYHON CMEHE IIIajl M MEPEBOIHBIX

OpycheB
HUucno HHCTPYMEHTOB
HaunmeHnoBanue HHCTpyMeHTa pu
TPH AAICPEBARHBIX | o e306€TOHHBIX
[Imanax anax

JIoM narmyarerit 1 -
JIoMm 0CTpOKOHEUHBII 1 1
[IyreBon ko4 - 1
Kortu mist mebns 2 2
ITmanpHBIEC KIEIH 2 2
Pyunas npenb nmnst cBepiaeHHsI OTBEPCTUH B AEPEBSHHBIX IITAaIax 1 -
MoJIOTOK KOCTBIIBHBIN 1 1
[ToxOoiika ToprioBas 2 2
Bunsr 1 1
[ITa6mon myreBoi pabouuit 1 1
Kecranas moioca - 1
Mertna 1 1

IIpu 3amMeHe HEroAHbIX HINajl B IPOLECCE TIaHOBO-IIPEYTIPEAUTEIBHBIX Pa0OOT, MPOU3BOIUMBIX
C IPUMEHEHUEM KOMILIEKCA MAIUH, UCIIOJIB3YETCS MEHEE TPYAOEMKas TEXHOIOTUs:
BBITACKMBAHUE U3 ITyTH HETOJHBIX U 3aTACKUBAHKME HOBBIX ILIIAJ IIPOU3BOIAT BIIEPEIU
BBINPaBOYHO-110JOMBOYHON MAIIMHbI C BEIBECKOH IINATBHON PELIETKU JOMKpaTaMU; 1ociie
yIQJICHUS] HETOJAHOM NIl HAa €€ MECTO 3aTaCKUBAIOT HOBYIO IIIIAJTY, YCTAHABIMBAIOT



MOJIKJIAIKHU U LINATy CKPEIUISIOT C PelbCcoM; MOJ0MBAETCs OHA MAIIMHOM, BEYIIEH CIIeI0M 3a
CMEHOM IIaj BeIIpaBKy MyTH. CocTaB Ipynibl MOHTEPOB MyTH JUISl 3aMEHBI 1A ITPU
IUIaHOBO-TIPEYTIPEIUTENbHBIX paboTax yCTaHABIMBACTCS B 3aBUCUMOCTHU OT YMCJIAa 3aMEHSIEMbIX
1Irajn ¥ TeMra paboThl BRIIPAaBOYHO-MOJOMBOYHOMN MAIlIMHBI.

[Ipu cMeHe mmait ¢ MPUMEHEHNEM CIIENHATIN3UPOBAHHON MAIIMHbI OHA BBIIIOJIHSIET OCHOBHBIE
HaunOoJiee TpyJJ0eMKHUE ONepalluy, BXOIAIINE B TEXHOJIOTHYECKUI MPOLIECC CMEHBI ILAall:
MIPUBO3UT I'OHBIE IINAIBI K MECTY CMEHBI; I10CJI€ PACIIUBKH JI€PEBSIHHOMN IIMAaJbl (CHATHS
KJIEMMHBIX OOJITOB Ha Kelle300€TOHHOMH I1INaJie) BHIBEIINBACT MyTh, BBITACKUBAET U3-TI0J peibca
3aMEHSIEMYIO LIy ¥ OrPY’KaeT Ha ce0s, Ha €€ MECTO 3aTaCKUBAET FOAHYIO LINAITy; OCIe
OKOHYaHHUs pabOT MO CMEHE INaJl IEPEeBO3UT CMEHHbIE LINaJbl Ha CTaHIMI0. PaboThI,
COIYTCTBYIOLIME CMEHE IINaj (paciivBKa KOCThUIEH WM CHATHE KIIEMMHBIX OOJITOB, 3a0MBKa
KOCTBIJIEH IMOCTaHOBKA KJIEMMHBIX OOJITOB Ha YJIOXKEHHOM B ITyTh IIMajie, OTPbIBKA IJIACTA,
noJ0MBKa IITANbI, IUTAHUPOBKA OaiacTa B MECTE CMEHBI IITIAJIBI), BBITOJTHIIOTCS MOHTEpAaMHU
IIyTH.

2.8. OgMHOYHas cMeHa CTbIKOBbIX HaKNnagokK

PaboTh! BRIOTHSIOT BA MOHTEpPA MYTH 1O/ PYKOBOACTBOM Opurajupa myta. Mecto pabot
OrpakJaeTcs CUTHaJlaMU OCTaHOBKH.

HesaBucumo ot T0oro, Kakast HakJIaJgka B CThIKE UMeeT Ae(eKT, 3aMeHSI0T 00e HakIaaku. Ecim
3a30p B CTBIKE YPE3MEPHO PACTSIHYT, TO JIJIs TYUIIETO COBMAICHUSI OTBEPCTUH B PelibCce U
HaKJIaJIKax Tepe UX 3aMEHOM €ro CJIeTyeT YMEHBIITUTh 33 CUET PEryIMPOBKH 3a30POB.

BHyTpeHHsIs MOBEpXHOCTh HAKIIAJOK JIOJDKHA OBITh cMa3aHa (MCKIIIoUasi ypaBHUTCIbHBIC
MIPOJIETHI OECCTHIKOBOTO MyTH).

[Tocne orpaxkaeHust Mecta pabOT CUTHAIAMHU OCTAHOBKH PaCIIMBAIOT OCHOBHBIE KOCTHUIN Ha
CTBIKOBBIX IIITIAJaxX (MU CHUMAIOT KJIIEMMBbI TTPH OOJITOBOM CKPEIUICHHH ); CHUMAIOT CTHIKOBBIE
OOJITHI M HAKJIAJKHU, HA UX MECTO YCTaHABJIMBAIOT HOBBIE (WJIM CTAPOTO/IHBIE) HAKIIAAKH U
CKPEIUISIOT UX C peIbcoM OosiTaMH. 3aTeM 3a0MBaIOT CHATHIE OCHOBHBIE KOCTHUIH (MU
YCTaHABIUBAIOT KJIEMMBI).

2.9. Nepebopka nsonupyrowero crbika

I/ISOHI/IpyI-OH_II/IC CTBIKHU nepe6HpaIOTc51 B INIAHOBOM HOPAAKE € IICPUOANIHOCTBIO OJUH Pa3 B 2-3
rojaa, B 3aBUCHUMOCTHU OT UX KOHCTPYKIHH W KIIACCHOCTH ITYTH.

Temneparypa penabcoB, IpH KOTOPOI HaMeuaeTcs rnepedopka TaKMX CTHIKOB HE TOJDKHA CUIIBHO
OTIINYAThCS OT TEMIIEPATYPhI YKIAJAKH PETLCOB YTOOBI HE MPOU30IIIIO YPE3MEPHOTO U3MEHEHUS
3a30pa B CTHIKE MpU CHATHIX Hakyajkax. [lepen nepebopkoii cThiKa Ha MPUJIETAIOIINX K HEMY
YeThIpeX penibcax MyTh HAJAEKHO 3aKPEIISIOT OT yrOoHa: MPYKUHHBIE TPOTUBOYTOHBI
MPWKUMAIOT K IIMajaM, HETOAHbIE 3aMEHSIOT, a HEJJOCTAIOIIME TIOTIOJIHAIOT; MIPH pa3eIbHOM
CKPEIUICHUH MOATATUBAIOT Faiiki KIIEMMHBIX U 3aKJIaIHBIX OOJITOB.

PaGotel o nepebopke U30IUPYIOMIUX CTHIKOB BBHIITOIHSAIOTCS ABYMSI MOHTEPAMHU ITyTH T10]1
PYKOBOJICTBOM OpHraaupa myTH M OTPa’KAal0TCsl CUTHAJIAMU OCTAaHOBKH.



[Tpu nepebopke U30TUPYIONIETO CThIKA CHUMAIOT OOJITHI M HAKJIAJIKH U MTPOBEPSIIOT COCTOSIHUE
ero aneMeHToB. HeromHble 3aMeHs0T. 3a4UMILAIOT 3ayCEHIIbl Ha KOHIIaX penbcoB. [Tocie
MMOCTAHOBKH HAKJIAJIOK ¥ 3aKpeTIeHUs] OOJITOB CUTHAIBI OCTAHOBKH CHUMAIOT, TIPU
HGO6XO)II/IMOCTI/I CTBIK BBIHpaBJ'ISIIOT C HO)I6I/IBKOI\/’I aIrali.

2.10. CmeHa oTaenbHbIX MeTanIM4yeckux Yyacrteun CTpenno4yHoro nepesoaa

CMeHa paMHOro peribca ¢ OCTPSAKOM. HakanyHe CMEHbI PaMHOT'O Pejibca C OCTPSIKOM
Opuraaup ImyTu ONpenesseT 1 MPOBepseT:

pa3HHIly B BEPTUKAIBHOM U TOPU30HTAIBHOM (IO TOJIOBKE pelibca) pa3Mepax CMEHSEMBIX U
YKJIaJIbIBaE€MBIX PeIbca U OCTPSIKA; HECOBIAICHHUSI PAMHOI'O peibca M OCTPsIKA C MPHUJICTAl0IUMU
K HUM peJIbCaMH I10 BepXy U OOKOBOW paboueil rpaHy TOJIOBKH HE JI0JKHBI ObITh Ooiiee 1 MM;

HaJINMYHUC 3a30POB B CTHIKAX;
COBIIAACHHUE 110 HAYT'OJIBHUKY ITOJIOKEHHUA OCTPUA YKIAABIBAEMOI'O OCTPsAKa C 3aMCHIACMBIM,
IIUPUHY KOJICU B YCTAHOBJICHHBIX MECTAX CTPCJIKH.

CoctaB Opurasl IO CMEHE PAMHOTO PEIbCa C OCTPSIKOM 3aBHCUT OT THUIA U KOHCTPYKIIUU
PaMHOTO pejibca U OCTpsIKa, IPUMEHSAEMBIX CPEJCTB MEXaHU3alUU PadOT, MPOAOIIKUTEIBHOCTH
"okHa" 1 BpemeHH roga. OH MoxeT konedarscs ot 6 10 10 MoHTEpOB MyTH O€3 yuera
CUTHAJIMCTOB, CBAPILMKA M MAIIMHUCTA AIEKTpOCTaHMU. CMEHa MPOU3BOAUTCS C yYaCTHEM
anektpomexanuka CLIb.

B noaroroButenbHbIN NEPUO/L BBITTOIHSIOT:
CHSTHE JIBYX OOJTOB (MIPH MIECTUABIPHBIX HAKIAJKaX) B CTHIKE PAMHOTO PeibCa;

CHSITHE 3aKJIaTHBIX OOJITOB B YIIOPKE HA KOPHEBOM MOCTHKE M IITTMHTOB HA CTPEIIOYHBIX TSAraX,
onpoOOBaHKe HA HUX OOJITOB;

BBIJIEPTUBAHUE 110 OJJTHOMY OCHOBHOMY KOCTBUIIO Ha KaXK/I0M MOJIKJIAJIKE U TOCTAHOBKA B
OTBEPCTHUS IJIACTUHOK-3aKPENUTENeH; CBEpIICHUE OTBEPCTUI IS IITETICEIbHBIX COSTMHUTENEH
Ha KOHIIE YKJIAJbIBAEMOT'0 PaMHOIO PEJIbCa.

K ocHoBHBIM pabotam oTHOCATCS (prc.2.50): CHATHE CTHIKOBBIX OOJTOB U HAKJIAIOK, 3aKJIaIHBIX
00ITOB C YIIOpKaMH1 U KIIEMMaMH Ha OalmMakax 1 B KOPHEBOM MOCTHUKE, TOPU30HTAJIBHBIX
0O0JITOB B YITOPKaxX M YHOPHBIX HAKJIA/IKaX, COSAMHUTEIBHBIX TAT, KOPHEBBIX U 3aKOPHEBBIX
BKJIQJIbIIIEH, KOPHEBBIX HAKJIAI0K; 00pyOKa peIbCOBBIX COEAMHUTENEH; BbIJICprUBaHHE
OCHOBHBIX KOCTBLJIEH, aHTUCENTUPOBAHNE KOCTBUIBHBIX OTBEPCTUN U MOCTAHOBKA B HUX
IJTACTUHOK-3aKPEMUTEIICH.
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Puc. 2.50. I'paduk OCHOBHBIX pabOT MO CMEHE PaMHOT'0 penbca ¢ OCTpskoM Tumna P65 mapku 1/11
Opurazioil U3 BOCbMH MOHTEPOB IyTH (LIM(PbI HaJ YePTOUKaMU 0003Ha4Yal0T HOMEpPa MOHTEPOB TYTH)

[Tocne BHIMOIHEHUS MEPEUHCICHHBIX PA0OT, CBA3aHHBIX C OTCOCIUHEHUEM PAaMHOTO PEIbca C
OCTPSIKOM OT HECMEHSEMBIX HJIEMEHTOB CTPEJIOYHOTO MIEPEBOAA, CABUTAIOT CTAPhIN U HA €r0
MECTO HAJBUTAIOT HOBBIA PAMHBIN PEJIbC C OCTPSIKOM U BBIMOJIHSIOT pabOThI B 00paTHOM
MOPSIZIKE:

Ha NPC)KHUEC MECTAa YCTAaHABJIMBAIOT CHATHIC 6OJ'ITI:I, KOCTBIJIM, HAKJIAAKW U APYyruc ACTaliu,
CTaBAT PCJIbCOBLIC COCAUHUTCIIN.

3akoHUMB pabOTHI, OpUTaTUp MyTH NMPOBEPSET MUPHUHY KOJIEH U MPABIUIIBHOCTh TOCTAHOBKU BCEX
3JIEMEHTOB B OTJIEIBHOCTH ¥ TOTOBHOCTh CTPEJIOYHOTO NEPEBO/IA K MPOITYCKY M0e3/1a Kak 1o
psIMOMY, TaK U IO OOKOBOMY HarpaBiieHUsIM. Ha IIeHTpain30BaHHBIX CTPETOYHBIX MEPEBOIaX,
IIPU HEOOXOIMMOCTH, TPOU3BOANUTCS KOHTPOJIbHBIN MEPEBO] OCTPSIKOB C IIEJIbIO OLEHKU:
TUIOTHOCTH MPUJIETaHUs OCTPSIKa K pAMHOMY PEIbCY, OTIOPHBIM MOAYIIKaM, YIIOPHBIM
HaKJIa/IkaM; pa3MepoB 00pa30BaBIIMXCS] BEPTUKAIbHBIX U TOPU30HTAIBHBIX CTYIICHEK;
MIPOYHOCTH COEAMHEHUS OCTPSIKa C MEPEBOJHBIMU TATaMU; MOJIOKEHHUSI pAMHOTO pelibca B TUIaHE.

OO6HapyXeHHbIE OTCTYIUICHHSI YCTPAHSIOT: BEPTUKAJIbHbBIE  TOPU3OHTAJIbHBIE CTYIIEHbKH B
CTBIKAX - IEPEXOAHBIMH HAKIIAJKAaMU WK UTH(OBAHHEM TOJOBKH PElbca CO CTYIIEHBKOMH;



HEIUJIOTHOE MPHUJIETaHUE OCTPSIKa K pAMHOMY PEJbCy MPOTUB MEPBOM TATH - MOCTAHOBKOM
PErYITUPOBOYHON METATUTMUECKON TPOKIAIKH (puc. 2.51) MEeX Ty OCTPSKOM U CEPhroii, MO0
MEPEMIMBKOM pAMHOTO pelibca B HaYaJle OCTPSKOB; HEIJIOTHOE OMUPAHKE OCTPsIKA HAa OTAEIbHbIE
OTIOPHBIC MOAYIIKHU - TTOJIOMBKOM OPYChEB; HEIJIOTHOE MPHUJIETAaHNUE OCTPSIKA K YIIOPHBIM
HaKJIaJIKaM WJIW U3JIMLIHSAS JJIMHA OTACNIbHBIX YIIOPHBIX HAKIAJOK - UX 3aMEHOW COOTBETCTBEHHO
Ha y/UTMHEHHBIE WM YKOPOYCHHBIC; HETNIOTHOE MPUJIETAaHUE OCTPSKAa K PAMHOMY PEJIbCY 10
JUIMHE OCTPOKKH MPHU IJIOTHOM IIPHUJIETAaHUU MTPOTUB MEPBOM TATH - MEPEIIMBKON PAMHOTO
penbca B MECTe HEeTIPUJIeTaHus OCTPsiKa (MM TPABKOM OCTPsIKa, MPON3BOANMON HaKaHyHE
CMEHBI TI0 pe3ybTaTaM MPOBEPKH CTENEHH €To MPHIIEraHus K PAMHOMY PebCy).
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Puc. 2.51. Merannuueckasi peryJIupoBOYHas IPOKIaJKa:

pasMepsl 6e3 CKOOOK - 1Jist pabodeid TArH, B CKOOKaxX - JJIsI KOHTPOJIbHOM

VYOequBIINCH B IPABHJIBHOCTH BBIIIOJIHEHUS BCEX pabOT M0 3aMEHE paMHOTO PENIbCa C OCTPSKOM,
Opuraaup ImyTH CHUMAET CUTHAJIbl OTPaXIE€HUS U OTKPBIBAeT JBUkKeHuUe 1noe3noB. [locne
IIpOITycKa 10e3/1a TaKasi IpoBepKa MOBTOPSIETCS. U TPOU3BOAUTCS TONOIHUTEIBHOE
HOATATMBaHUE OOJITOB.

CMeHEeHHBIN paMHBIN peIbC OTBO3AT K MECTY CKIIaAUPOBAHHUS.

Huxe npuBoasTCss MEXaHU3MBbI U MHCTPYMEHTBI, HEOOXOIUMBIE JUIsl CMEHBI PAMHOIO PEJIbCa C
octpsikoMm Tuna P65 mapku 1/11 npu nepeBsHHBIX OpYyChAX:

Hpesuna II'KY (MITM) 1
DnekTpountudoBaika 1
Onektpoctanuus Ab-2 1
CaapouHnblii arperar 1

PenbcocBepnuiIbHBIN CTaHOK 1



[ypynosept LIB-1 1

Kittou nyreBoii racunblii 2
Kitrou TopueBoii 4
MonOTOK KOCTBUIBHBIN 2
Jlom narmmyatsiit 2
JIoM OCTpOKOHEUHBII 8
MosnoToK crecapHbIil ¢ 3yOHIIOM JIsl OOPYOKH COSAMHUTEINCH, KOMIUICKT 1
Mertna 1
banka ¢ Ma3yToM M KUCTHIO, KOMIUIEKT 1
banka ¢ aHTUCENTUKOM U KUCThIO 1
[[Tab60H yHHBEPCATBHBIN 1

CmeHa pamMHoro pernbca. CMeHa paMHOTO pelibca OTACIBHO OT OCTPSIKa K HA00OPOT, MOKET
IIPOM3BOJUTHCS TOJIBKO B UCKIIFOUMTENBHBIX CIIy4yasiX MPHU TIIATEIbHO MPOBEJEHHOM IoJ00pe
PaMHOTO pefbca M0 BEPTUKATBHOMY M OOKOBOMY U3HOCY 110 CPABHEHHUIO C OCTPSKOM U
IPUJIETAIOIINMU PEeJIbCAMU, a TAKXKE 0 YCIOBUIO IIPUJIETaHUs K HEMY HE3aMEHSAEMOI0 OCTpsIKa.

Pa6oTe1 MIPOU3BOAAT AaHAJIOTUYHO CMEHE PAMHOI0 pE€JIbCa C OCTPAKOM, HO C OCTAaBJICHUEM Ha
MCCTC OCTpsKa, B CBA3U C YCM HC Tpe6yeTc51 PAa3bCANHCHUS TAT.

CmeHa ocTpsika. PaboTsl 10 cMeHe OCTpsiKa MPOM3BOIATCS NP 3aKPBITHH JABHXKECHUS TOE3/10B
o cTpenouHomy rnepeBoay. OCTpsik, He TPeOyIOIIHi 3aMEHbI, TEPEBOAT B pabouee MONI0KEHHE
(IPY>KUMAKOT K PAMHOMY PEJbCy) U 3alUpPAIOT.

B noaroroBuTenbHbIN NEpUO CHUMAIOT IIIUIMHTBI COEMHUTENIBHBIX 00JITOB pabouel 1
KOHTPOJILHOU TSIT, OIPOOYIOT 3aKiIaHBIE OOJITH B KOPHE OCTPSIKA, KOPHEBOM BKJIAJIBIIIC U
YIIOpPKE, Ha CTPEIOYHBIX TArax M MPU HEOOXOIUMOCTH CTAaBAT HA HUX JAONOJIHUTEINIbHBIE 1ai0BbI,
CBEPJIAT OTBEPCTUS Il COETUHUTEIS.



B ocHoBHoO niepuoz (puc. 2.52) CHUMAIOT COEAMHUTEbHBIE OONTHI B KOHTPOJIBHOI U paboueit
TATaX, CTHIKOBBIE OOJITHI, HAKJIAJAKH, PACTIOPHYIO BTYJIKY B KOPHE OCTPSIKA, JIANKU-YICPKKH,
PENBCOBbIE COETUHUTENN. 3aTeM CHUMAIOT OCTPSK M YOHPAIOT Ha MEXIYyThe MM 000UNHY, Ha
€ro MECTO YCTaHaBJIMBAIOT HOBBIM OCTPSAK U MPOU3BOJAT pabOThI B 0OPATHOM MOPSIIKE; MOCIE UX
3aBepILICHUs OpUTragup MyTH MPOBEPSIET MOJI0KEHHE HOBOT'O OCTPSIKA OTHOCUTEIIbHA PAMHOTO
penbca ¥ ONMOPHBIX NOIYIIEK HAa MPEAMET IUIOTHOCTH ITPUIIETAaHUS.

Bpema, MHH

PaBotn!

CusrHe 60JITOB KOPHEBOT'O KPEIUICHHH, JIaIOoK-~

YICPXKEK, HAKNAJOK, LUTENCeNbHBIX COCTHHHTENICH 1-2
OTcoeqHHERHE OCTPAKA OT CTPEJIOYHBIX THAI
Y6opka cTaporo ocTpska H INOCTaHOBKA HOBOI'O 1-3

COopxa KOPHEBOI'O KPEIUIEHH] OCTPAKA, YCTAHOB-
K& LITEeNnceIbHBIX COCTHHHTENel 12

IpucoeMueHNe OCTPAKA K CTPEIOYHBIM TATAM

OnpoboBanue npuiaeranys OCTPAKA K paMHOMY
PEIIBCY _ 1-3

-

Puc. 2.52. I'paduk ocHOBHBIX paboT Mo cMeHe ocTpsika Tuna P65 mapku 1/11 6puramoit u3 tpex
MOHTEPOB IyTH (LIU(PBI HAJL YEPTOUKAMH 0003HAYaIOT HOMEPA MOHTEPOB ITyTH)

[To oxoHYaHUM IPOBEPKU U ONPOOOBAHUS CTPEJIKH HA EPEBOAUMOCTh CHUMAIOT CUTHAJIBI
OCTaHOBKH, OTKPBIBAIOT JIBUKCHUE I10€3/10B.

Ilepen mpomyckoM moesza nocjie CMEHbl PAMHOTO PEIbCca WM OCTPSIKA PEKOMEH TyeTCs
IIPOU3BECTH CMa3Ky UX OOKOBBIX Pa0OUYMX MOBEPXHOCTEH.

CMeHa KpeCTOBUHbI. TexHOIOr s CMEHbI KPECTOBUH CTPEJIOYHBIX MIEPEBOIOB 3aBUCUT OT UX
KOHCTPYKIIMHU (HAarpuMep, ¢ HEMOABMKHBIM U TIOIBUKHBIM CEPJICUHUKOM ), MECTA HAXOXKICHHS
(TIaBHBIE UM BTOPOCTEINCHHBIE IIYTH), pa3MePOB JBUKEHUS (IIPOJAOIKUTEILHOCTH "0oKHA"),
NPUMEHSIEMbIX CPEACTB MEXaHU3alluHU (MAIIWH WM MEXaHU3MOB), BpEMEHH rofia (3UMa, JIETO) U

Ap.

B noxaroroBuTenbHbIN nepuo orpoOyIOT CTHIKOBBIE OOJITHI B IEPEAHEM BbUIETE U XBOCTE
KpPECTOBHHBI, CMa3bIBAIOT UX U CTaBAT HA MECTO, HAJIEB AOMOIHUTENbHBIC aii0b1. To ke AenaoT
C KIIEMMHBIMHU 6OJ'ITaMI/I Ha CTBIKOBBIX MOCTHKAX N erCTOBI/IHHI)IX IIOAKJIAAKaX. BI)IBepTLIBaIOT
50% trypynoB Ha nadeTe KpeCTOBUHBL; CBEPIIST OTBEPCTUS JUISI IUTETICENbHBIX MM OOITOBBIX
COCIMHUTEIICH.

B ocnoBHo# niepuon (puc. 2.53) pa300I4uBarOT MEPEIHNUN U 3aJHUIA CTHIKU KPECTOBUHBI,
CHUMAIOT HAKJIaJIKU U PEIbCOBBIC COCANHHUTEIHN, BHIBEPTHIBAIOT OCTABIIMECS IIYPYIIbl, CHUIMAIOT
KJICMMHBIE, OOJITBI Ha CTBIKOBBIX MOCTHKAX U KPECTOBHHHBIX TOAKIIAIKAX, AHTHCCIITUPYIOT
rypymHbie orBepcTrs. CABUTAIOT CTApyIO KPECTOBUHY BMECTE C JIa)eTOM, 3a4MINAIOT 3ayCCHIIbI



C QHTUCENTUPOBAHUEM 3a4YUILEHHBIX MECT, HAJIBUTAIOT HOBYIO KPECTOBHHY, CKPEIUISIOT €€
HaKJIaJIKaMH C pelibCaMy, YCTaHABIMBAIOT CHAThIE OOJITHI M 3aBEPTHIBAIOT IIypPYIIbI, OOeCIIeunBas
IIPU ATOM HEOOXOIMMYIO IIMPUHY KOJIEH B CEUCHUSAX Yy Hayalla CepJeYHUKa U B CThIKaxX IO BCEM
HaIlpaBJICHUSM.

P Bpems, MuH

s | 10 | 15 | 20 | 25 | 30

CHaTthe 60IITOB K HAXTIAIOK B NepemHeM H
JaIHEM BbUIETAX KPECTOBHHDI, CHATHE KJIEMM
Ha CTHIKOBHX MOCTHXAX, YAATCHHE LITENCENL- 1-3
HBIX COCOMHMTENCH

Ynanenne xocTolne

BbiBepTHIBAHHE WIYPYNOB

CapHxa W yaancHHe cTapoit KpecTOBHHbI 1-6

¢ naderom o
3auncrxa, oGMeTAHHE H AHTHCETTHPOBA- 1-6

Hie Opycbes nox nageroM '
Hansuxxa HOBOH KpecTOBHHb —\_1’6

CG6omauBaHHe NepeaHHX H JAXHKX CTHIKOB
KPECTOBHHBL, NTOCTAHOBKA K/IEMM H2 CTBIXO-
BBIX MOCTHKA&X, NTOCTAHOBKA LITENCEILHBIX CO- 1-3

eMMHHTEReH
3abupka xocTeUICH Tz

3aBHHYHBAHKE LIYPYTIOB ﬁ—

Puc. 2.53. I'paduk oCHOBHBIX pabOT MO cMeHe KpecToBUHBI Tuna P65 mapku 1/11 6puranoit u3
IIECTH MOHTEPOB MyTH (LU PHI HAJl YePTOUKaMU 0003HAYAIOT HOMEepa MOHTEPOB MyTH)

3areM CHUMAIOT CUTHAJIBI OCTAHOBKU M OTKPBIBAIOT JBMKCHUE MTOE30B C YCTaHOBJICHHBIMU
ckopocTsiMu. [locie mpomycka moesza JOBUHYMBAIOT TallKK OOJITOB U MPOBEPSIIOT LIUPUHY
KOJIEU.

B 3akmrounTenbHBIN MEpHUOa IOBUHYUBAIOT CTBIKOBLIC U 3aKJIaHBIC 60J'ITI)I, IIpUuBapruBarOT
CTBIKOBBIC COCIMHUTCIIN.

CMCHCHHYIO KpPCCTOBHHY OTBO3AT K MCCTY CKJIaJIMPOBAHUSI.

MexaHHu3MEI 1 HHCTPYMCHTEI, H€O6XO,Z[I/IMBIC JJ1s1 CMCHBI KPECTOBUHBI, IIPUBECACHBI HUXKE!

Hpesuna JIT'’KY (MIIT) 1 Jekcenn 2
PenbcocBepnMIIbHBIN CTAHOK Ia€uHbIN 1 JIoM OCTpOKOHEYHBIN 8

Kirou myreBoii 4  Memia 1



Kitou TopueBoit 4  banka c aHTUCENTUKOM U KUCTBIO 1
JloM namuatsiii 2 [la6n0H yHHBEpCaJbHBIN 1

MOoJI0TOK KOCTBUIBHBIN 2 CBapouHbIll arperar 1

CMeHa xo0BOro peribca ¢ KOHTpPpPenbCoM. PaboTa BeITIONHSIETCS OPHUTraoil MOHTEPOB
IIyTU U3 6 Yel. oJ pyKOBOJICTBOM OpHraaupa myTd. B moaroroBUTENbHBIN IEPUO] CHUMAIOT
IATBIN U IIECTON CTHIKOBBIE OOJITHI; BHIBEPTHIBAIOT 110 JIBA IIIypyIa HA KaX10M KOHTPPEIbCOBOM
MOJIKJIa/IKE, CMa3bIBalOT KOHTPPEJIbCOBBIE OOJTHI YIIOPOK, BBIIEPTUBAIOT 10 OIHOMY OCHOBHOMY
KOCTBIJIIO Ha ITyTEBBIX MOJKJIA/IKaX MEPETHETO BbIJIETA PEIbCca; B 3MMHEE BpeMs OIpPOOYyIOT
OCTaBIINECS KOCTBUIN, MTOJIEKAIINE BbIICPTUBAHUIO, & TAK)KE LIYPYIIHI.

B ocHoBHOI nepuon pa360anBa}0T CTBIKHM U CHUMAIOT HAKJIAAKH, BCC MOHTCPBI ITYTU CABUTAIOT
PENBC C KOHTPPEITHCOM (TIPU HEOOXOAMMOCTH M ¢ KOHTPPEITHLCOBBIMU TOJIKIIAIKAMK) U
HaaABUTaKOT HOBBIH. CTaBaT HaKJIaIK1 U CKPCIUIAIOT UX € pCIbCaMU YCThIPbMA 6OJ'ITaMI/I,
3a0HMBAIOT TIO JIBA OCHOBHBIX KOCTBUIS M 3aBEPTHIBAIOT IO J[BA IIypyTa Ha KaXI0U
KOHTPPETHCOBOM MOJKIA/IKE C COOMOCHIEM TpeOyeMO IIMPUHBI KOJIEH, YyCTAHABIHBAIOT
OOJITBI, CTHIKOBBIE COSAMHUTEIH, ITOCIIE Yer0 CHUMAIOT CUTHAJIBI OCTAHOBKH, OTKPBIBAIOT
ABUKCHUC MMOC310B C YCTAHOBJICHHBIMU CKOPOCTAMMU.

B 3akarounTenbHbIN nepnuong 3a0MBAlOT OCTaJbHbBIC KOCTBIIIY, 3aBCPTHIBAIOT LIYPYIIHI,
YCTaHaBJIMBAIOT IMIPOTHBOYI'OHEBI U IOCJIC IMTPOITYCKa IMMO€3Ja MOAKPLCIIAIOT BEPTUKATIBHBIC U
TOPU30HTAJIbHBIC OOJITHI.

CMeHeHHBIN KOHTPPECIILC OTBO3AT K MCCTY CKIAAUPOBAHHA.

MexaHn3MBbI U HHCTPYMCHTEI, HGO6XO,Z[I/IMBIC IJIs1 CMCHBI KOHTPPEJIbCa, IIPUBCACHBI HUXE!

Hpesuna JIT'’KY (MIIT) 1 JIoM OCTpOKOHEUHBII 4
Kutrou myteBoii racyHbIi 2 Merna 1
Kurou Topuesoit 2 banka ¢ anTucenTuKOM 1
Jlom narmuatserit 4 Kuctp anTucentukoBas 1
MOoOOTOK KOCTBUIBHBIN 2 [[TabmoH yHUBEpCATBHBIHI 1
Jexcenb 2

2.11. PaGoTbl No TeKyLleMy coAepXXaHU0 3eMJITHOro NMoNoTHa



YCTONYHUBOCTD 3€MJISIHOTO IOJI0THA B 3HAUYUTEIBHOM CTEIICHH 3aBUCHUT OT BIAXKHOCTH €ro
I'PYHTOB: YE€EM OHH BJIAXKHEC, TEM MCHBIIIC X COIMMPOTUBJIICHUEC MMOC3/ITHBIM HAarpy3kaM 1 OoubIIe
OCaJKH1 IIYTH MO IMOC3aMHU.

[TosTomy BaxkHel1Iel 3a1a4ell TEKYILEro coAepKaHusl 3eMIISTHOTO TTOJIOTHA SIBIISIETCS
IpeyNpexIeHue onajaHusi B Hero Bojbl. i 3TOro Heo0X0ANMO MOCTOSIHHO CIIEUTD 3a TEM,
4TOOBI MOBEPXHOCTDH 3€MJISTHOTO MOJIOTHA U BOJOOTBOJIHBIX COOPYKEHHH ObLIa XOpOIIO
CIUIaHUPOBaHa, HAXOAWJIACh B OYMILEHHOM COCTOSIHMM U 00€ecIieurnBaia HOpMaJIbHBIM CTOK U
OTBO/ JIO’/I€BOM 1 BECEHHEN BOJbI OT 3€MJITHOTO TOJIOTHA.

HeoOxonumo neproanyecky 3a/1ebIBaTh MOSBISIONIMECS Ha MOBEPXHOCTU 3eMJISTHOTO MOJIOTHA
HEPOBHOCTH B BH/JIE BIIAJIMH, Pa3MbIBOB, TPEIIMH, Cpe3aTh 00pa30BaBIINECs Oyrphl U3 CTAPOTO
Oatacra, yaaisTh TPaBy, IPOUYUIIATH KIOBEThI, HATOPHBIE KaHABbI U IPYTHe BOAOOTBO/IHBIC
coopyxeHus. [Ipu 3ToM cpe3aHHbIe U OYUCTKE IPsA3b U 3aCOPUTEIH I0JKHBI yIAIAThCS 32
IIPEAeIbl 3¢MJISTHOTO MOJIOTHA.

Ha TEPPUTOPHU CTaHHI/Iﬁ JOJDKHBI YCTPAaUBAaTHCA U TOAACPKUBATHECA B HOPMAJIBHOM COCTOSAHHUN
(C YKIIOHaMH, COOTBETCTBYIOLIIUMHU YKIIOHY CTaHI_IPIOHHOﬁ HJ'IOIJ_Ia)IKI/I) MOMNCPECYHbIC U
IMPOAO0JIbHBIC BOAOOTBOAHBIC KAHABKU (I/IJ'H/I .]'IOTKI/I).

PaboTsI 110 TeKkymeMy coaep)aHUI0 3eMJITHOTO TIOJIOTHA, CBSI3aHHBIC C YCTPAHCHUEM HEOOJBIIINX
neEeKTOB 3EMIITHOTO MOJIOTHA (JI0KaJbHAas TIAHUPOBKA 000UMH, MEX YTy THIi, KIOBETOB,
HaropHbIX KaHaB, OYUCTKA JIOTKOB, IPEHAXKHBIX KOJIOIIEB U Jp.), BBITIOTHSIOT MMyTEBbIC HIIN
CHeIMaTu3UPOBaHHbIe OpUrajbl C MPUMEHEHUEM PYYHOTO UHCTpYMeHTa. PaboThl, HOCsIIME
CIUTOIIHOM XapakTep, TPEOYIOIIHE 3HAYMTEIBHBIX 3aTpaT padodei CHITbl (CIUTONIHAS OYMCTKA
KIOBETOB, Cpe3Ka 0O00UHH, a TaKXkKe IIIaHUPOBKA MEXIYITYTHH, MPOU3BOIUMBIE C ylaJICHHEM
Cpe3aeMoro IpyHTa 3a MpeJeNbl 3eMJISTHOTO TI0JI0THA, YHUUTOKEHUE PACTUTEILHOCTH C
HCIOTB30BaHUEM TePOUIMIOB U JIP.), BBITOIHSIIOT C UCMOIB30BAaHUEM CIICIUATN3UPOBAHHBIX
MAIlIMH: KIOBETOOYHCTUTEIHHBIX, 3¢MJICYOOPOUHBIX, TIOJTMBOYHBIX U JP.

2.12. PaboTbl NO TeKyLweMy coaiep>XaHMIO0 UCKYCCTBEHHbIX COOPYXEeHUN

K pabortam no Tekyuiemy cosiep>kaHuIO MyTH HAa UCKYCCTBEHHBIX COOPYKEHUSAX U MOAX0/aX K
HUM, OTHOCSTCS:

BBITPaBKa MyTH B MPOQUIIE U M0 YPOBHIO; PUXTOBKA MyTH; MOMPaBKa MPOTUBOYTOHOB; 3aMEHA
CE30HHBIX YPaBHUTEIBHBIX PEIHCOB M UX U3HOIICHHBIX JETaICH; 3aMEeHa U3HOIICHHBIX
CKpEeTICHUH, 1eTaneil ypaBHUTEIbHBIX MPOJIETOB; OUMCTKA OT TPS3U U CMa3Ka yPaBHUTEIBHBIX
MPUOOPOB; CKATBIBAHUE U YIAJCHUE HAJIEACH B TOHHENSIX M HA MOAX0JaX K MOCTaM; COJIEpPKaHHe
MIPOTUBOIIOKaPHOTO MHBEHTAPS HA MAJIbIX U CPETHUX MOCTaX, OYMCTKA TPYO, JTOTKOB,
BOJIOOOMHBIX KOJIOJIIEB, Pycell OT HAHOCOB ¥ 3apOCIIEHi; MOIrOTOBKA MAJIBIX CKYCCTBEHHBIX
COOpPYKEHUH K 3UMe, K IPOMYCKY BECEHHUX BOJI, MABOJIKA U JIEOXO/A.

BrinpaBka myTH B mpoduiie U 0 ypOBHIO IPOU3BOAUTCS TaK e, KaK U Ha IyTU: HA MOCTax C
€37101 Ha 6ayutacTe Npu ASPEBSHHBIX MIMaNaX - TOAOWBKOM AN, MPH jKeIe300€TOHHBIX MIMaiax
co ckperuienueM tuna Kb - ykiaakoil peryimpoBOYHBIX TPOKIAJA0K MEXIy MOJOUIBON pelibca U
MOJIKJIA/IKOM; Ha 0€30aJIJTaCTHBIX MOCTaX MPH JIEPEBSIHHBIX OPYChAX - YKIIAKOU MPOKIIAT0K
MEX/1y METAJUTMUECKOM MOAKIAIKON U OpyCcoM.

[Tpu BEIpaBKE MyTH COOTIOIAETCS YCIIOBUE COXpaHEHUs (MJIM YCTPOMCTBA) CTPENBI IMOabEMa
PENbCOB Ha KaXKAOM IposieTe MocTa, paBHOi: 1/2000 muHbl poneta, HO He 6onee 1/1000, mpu



CKOPOCTSIX IBIKeHUs moe310B a0 120 km/4; He 6omee 1/2000 mpu ckopoctsx 6onee 120 mo 140
KM/.

[Tpu BBITIpaBKe MyTH TOAOUBKOM IITIANI BEICOTA MOJbEMKH IIYTH YCTaHABIMBACTCS, UCXOIS U3
YCJIOBUSI HEJIOMYIIICHHsI OCBITIaHKs Oayitacta ¢ 0aJIacTHOro KopbiTa. [Ipn HEOOXOMMMOCTH
HapaImuBaoT O0pTa KeIe300eTOHHBIX KOPHIT.

[lepen BbInpaBKOM MyTH YAAISIOT 3aCOPUTENH C IOBEPXHOCTH 0aJUTACTHOW MPU3MBL; TTPU
HAJIMYUU BBIIJIECKOB Ha OAJIJTACTHOM KOPBITE TMepe BHIITPABKON MYyTH B MECTE BBIIIJIECKA
BBIPE3AI0T 3arpsI3HEHHBIN Oayl1acT MO/ MINajdaMy Ha TIIyOUHY /10 MOBEPXHOCTH 0aJIacTHOTO
KOpBITa, OYMILIAIOT BOJIOOTBOHBIE TPYOKH OT 3aCOpPUTENEH, MOCIIE YEro UX 3aKphIBAIOT IIEOHEM
KpynHbIxX (70-80 MM) (paximii, mManbHbIE SIIMKHA 3aCHIAI0T YUCTHIM EOHEM U MOJ0UBAIOT
uimnanel. Ota paboTa NPOU3BOJUTCS C YMEHBILIEHUEM CKOPOCTH ABUKEHHUS MOE3/I0B [0 MOCTY B
cooTtBeTcTBHH ¢ MHCTpYyKITMEH 110 0OecrieueHn0 0€30IacCHOCTH ABMKEHUS TI0€3/I0B TIPH
MIPOM3BOACTBE MyTEBbIX paboT. [locie BrIpaBKU MyTH U MOJOUBKHY ILTIAT T0OUBAIOT
MIPOTUBOYTOHBI, & HETOAHBIC 3aMEHSIOT, YIJIOTHSIOT 0aJlIacT B IIMAIBHBIX SIIUKAX U HA OTKOCAX
0ayIacTHOM MPU3MBI.

[Ipu BbITIpaBKe MyTH C MOJAOMBKON HIMaJ BBIIPABOYHO-IT0I0MBOYHON MAIIMHON Ha MOCTax ¢
OXpaHHBIMH YTOJIKaMHU OHHU IEPE]] BBIIPABKOM CHUMAIOTCS, a I1OCJIE BBIIPABKYU YKJIAAbIBAIOTCS
BHOBb, IIPY ATOM MEX/Yy YTroJKaMU U MOJKIJIaJKaMu cOoOI0JaeTcs 3a30p He MeHee 15 mwm.

YerpoiicTBO niepenoMoB Npoguiis Ha MOCTax IpHU BhIIPaBKe MyTH He Aomyckaercs. [Ipu
BBINPaBKe MMyTH Ha 0aJljIacT Ha MOJAXOAaX K MOCTaM ¢ 6e30alacTHBIM BEPXHUM CTPOCHUEM
YKJIOHBI OTBOJIOB IyTH B BEPTUKAIbHOMN INIOCKOCTH JOJKHBI COOTBETCTBOBATh MHCTpYyKIIMHU 110
obecreyeHn o 6e30MacCHOCTH JBM)KEHHS TT0€3/10B.

[Tpu puxTOBKE KPHBOM IO pacyeTy MpU PACIIONIOKEHUH Ha HE MOCTa €ro MPUHUMAIOT 33
(uKCUPOBaHHBIN Y4aCTOK, HE TPeOyIOIHiA CABIKKU. [Ipy HEOOXOAMMOCTH PUXTOBKH ITyTH HA
MOCTax C €370i1 MOHU3Y €€ MPOU3BOIAT C COOMIOAEHHEM TabapuTOB (PACCTOSIHUIM OT OCH IIYTH 10

depm).

Ha MOCTax, B TOHHCIIAX U Ha IMOoAX0JaX K HUM Ooiee THIATCJIIBHO COACPIKAT PCIIbLCOBLIC
CKPCIUICHUS B LEJIAX MPEAOTBPAILLICHUA YTOHA ITYTH, KOTOpBIfI Ha MOCTaX HE JOITYyCKACTCA:
HCTrOAHBIC ACTAIN CKpCHJ’ICHHﬁ, 0COOCHHO MMPOTHUBOYI'OHBI, 3aMCHAIOT B IICPBOOYCPCIHOM
MOPAAKE; Halie HO6I/IBaIOT KOCTBIJIM, CMAa3bIBalOT U TOBCPTHIBAIOT raiku KIIEMMHBIX, 3aKJIaJHbIX
U CTBIKOBBIX OOJITOB.

HpaBHna " TCXHOJIOTUA pEMOHTA MOCTOBBIX NCPCBAHHBIX 6p}ICBeB CII0COOO0M OOBSI3KH MX
CIICIIHATIbHOM HpOBOJ’IOKOﬁ TAKHE KC, YTO U ACPCBAHHBIX LIITa.

Ha mMocTax ¢ ypaBHUTETbHBIMU IPHOOPAMH MTEPHOIUIECKH BHITIOIHSAIOT paOOTHI 110
3aKperIeHUI0 00JITOB, CMa3Ke TPYLIMXCS IOBEPXHOCTEH OCTPSIKOB U paMHBIX PEJIbCOB.

TpyObl MasbIX OTBEPCTHIl HAa 3UMY 3aKpBIBAIOT OIIATHIMU MJIM XBOPOCTAHBIMU IuTamu. Ilepen

MPOXOJIOM BECEHHET0 MaBOJKa IUTHI YOHUPAIOT; OTBEPCTUS MAJBIX COOPYKCHUH OYHUILAIOT OT
CHeTa Ha ITOJTHOE CEUYeHHE pycia He MeHee 4eM Ha 20 M B 00e CTOPOHBI OT COOPYKCHUSI.

3.1. BBoAa penbCcoBbIX NiieTel B pacyeTHbIM MHTepBan TemnepaTyp C
BbINOMIHEHMEM pPa3pPsAKM TeMNepaTypPHbIX HanpsiKeHUW B NneTAX

Paspsiika BHyTpEHHUX TeMIIEpaTyPHBIX HAIPSLDKEHUM B PEIIbCOBBIX ILIETAX MPOU3BOAUTCS:



IIPY BBOJIE B PACYETHBIA MHTEPBAJ TEMIIEPATYP PENbCOBBIX IUIETEH, YIOKEHHBIX (MIIH
CBapEHHBIX) BHE paCU€THOTO MHTEPBAJIA;

HaKaHyHE BBITIOJHCHHSI ITyTEBBIX pa0OT, yMEHBIIAIOIINX OOKOBYIO YCTOMYHUBOCTH O€CCTHIKOBOTO
MyTH B JIETHEE BPEeMs T0Ja, HAIIpUMep, MPH CIUIOIIHOM O4MCTKE Ie0eHOYHOTo OasacTa
eOHEOUNCTUTEIIPHONW MAITUHOM, CTUIOIITHOW BBINIPABKE ITyTH C TIOIEMKOU U JIp.,
MIPOU3BOIUMBIX MPU TEMIIEPATYPE PEIbCOB, MPEBBIILAIOIIECH TOYCTUMYIO;

pu 0OHAPYKEHUU MTPU3HAKOB, MOTYILIUX MPUBECTHU K MOTEPE YCTOMYMBOCTU OECCTHIKOBOTO IYTH
B IIPOLIECCE IKCIUTyaTalluy, HAIIPUMEp, IPY BHE3AITHOM I0SIBJIEHUHU yIJia (YIJIOB) B IUIaHE B
YKAPKYIO JIETHIOIO [TOTO/LY.

BenuunHa yamuHeHUs WK YKOpOUeHUs uieTH (YpaBHUTEIbHBIX penabcoB) AL, M, yrnoxeHHON
IIPU TEMIIEPATYpE BHE paCYETHOIO UHTEPBaa, IIPYU BBOJE €€ B PACYETHBIM UHTEPBAJ TEMIIEPATYP
(pa3psiake TeMIiepaTypHbIX HaNpsDKEHUI) onpeaenseTcs no Gopmyie

AL = L(t, - ty)a, (3.1)

rae L - mivHa muiety, M; t3 - pacueTHasi TeMIieparypa peibCoB IPU 3aKPEIICHUH TUIETH Ha
MOCTOSTHHBIN PEKUM PaOOTHI (YCTaHABIMBACTCS AUCTAHIIUEH TYTH B 3aBUCUMOCTH OT €€
PErHOHAIBHOCTH, B COOTBETCTBUU ¢ TeXHUYECKUMHU yKa3aHUSIMU IO YCTPOMCTBY, YKIaJIKe U
coziep>kaHHI0 OecCThIKOBOTO IyTH), °C; ty - TeMIiepaTypa peiabCOBOM TUIETH B MOMEHT €€
nepBoHavanbHOM ykinanaku, °C; a = 0,0000118 - korddunmeHT TemnepaTypHOTO paciupeHus
PEIBCOBOM CTANIH.

IIpumep onpenenenns yrmmuenus mieru. L =800 m; t3 =18 °C; ty =3 °C.
VY mInHeHue TIeTH COCTaBUT
AL =800(18 - 3)0,0000118 = 0,142 p = 142 mm.

[Ipu paboTax 1o BBOIY IUIETEN B PaCUETHBIN UHTEPBAJI TEMIEPATYP JOKHBI OBITH COOIOICHBI
TpeOOBaHUS MO PABHOMEPHOCTH pacIpe/ieNieHHsl BHYTPEHHUX TeMIEpaTypHBIX HAMPSHKEHUN 1O
JUIMHE OJTHOM IUIETH U TUIeTEH 10 OJJHON U IPYTroil peabCOBBIM HUTSM (pa3HHIla B TEMIIEpaTypax
IUIETH 110 €€ JJTMHE 32 NepUo/] 3aKPEIUICHUS] Ha TOCTOSHHBINA TEeMIIEPaTYPHBIM pekuM paboThI
nobkHa ObITh He Ooree 3 °C, a B Temneparypax IuieTel o OHOM U Jpyroil HUTAM - He Ooee 5
°C).

Ecnu nnetu Ha yyacTKe KalUTaJIbHOIO PEMOHTA ObUIH YJIO0XKEHBI IIPU TEMIIEPATYPe MEHbILE
pacueTHO 06e3 NPUHYAUTEIHLHOTO BBO/IA B PACUETHBIN MHTEPBAI TEMIIEparyp (Harpumep,
OCEHBI0), TO B LEJISAX MPEIYNPEXKACHUS BbIOpOCa MyTH, BBOJ UX B paCYETHBIA HHTEPBAJ
TEMIIEPATYp B BECEHHUI NEPUOJI JOJKEH HAUYMHATBCS C TEX IIETEH, y KOTOPhIX pa3HuLa
pacuyeTHO! U aKTUUYECKOI TeMnepaTyp 3aKperieHUs HauOobIas.

Bo3MorkHBI 1Ba BapHaHTa BBIMOJIHEHUS paboT 10 BBOY IIeTel (pa3psaake B HUX
TEMIIEPATYPHBIX HANPSKEHUI) B paCUETHBIN UHTEpBaJl TEMIIEPATYP:

packperieHue TIEeTH, HAYWHAs C OJJHOTO €€ KOHI[a, COMPOBOXKIAEMOE CMEHON ypaBHUTEIBHBIX
PEeNBCOB (MM PEibca) ¢ ITOTO JKE KOHIIA;

OJHOBPEMECHHOC PACKPCIUICHUC IIJICTU C IBYX CTOPOH, HAUMHAA C €€ KOHIIOB, COITPOBOXIACMOC
H€O6XO,Z[I/IMOCTLIO CMCHBI YPABHUTCIIBHBIX PEJILCOB C oboux KOHIIOB IIJICTH.



J17is yMEHBIIEHUS CHJT TPEHUS TUIETH TI0 MOJAKIAAKaM MPUMEHSIOT JIMOO MOIBECHBIE POITUKH,
KOHCTPYKIIUSI KOTOPBIX HE MPEMSTCTBYET MPOMYCKY MOE3/I0B, JTMO0 yCTAaHABIMBAIOT HA
MOJIKJIAJIKK CKOJIB3AIIME Maphl UM KaTydyue ONophl (YCTAaHOBKA KaTyuyrX OMOpP MPOU3BOJIUTCS B
"OKHO"; 10 3aKPBITHS JBIKEHUS MTOE3/I0B OHA HE JommyckaeTcs). [Tocie BrIBECKH MIeTH OHA
BCTPSIXUBACTCS yAapaMu JIePEBSIHHBIX KyBaJ U MEXaHHUYECKHUMH BHOpaTopamMu.

B nponecce pabot usmepsiercs pakruueckas Temreparypa pesibCcoB U IPOU3BOAUTCS KOHTPOJIb
MIOJIHOTO M3MEHEHUS JJIMHBI [JIETH [0 KOHIaM, a TAaKKE€ paBHOMEPHOCTh CHATHUS HANPSKEHUI 110
JUTMHE IIJIETH - [0 CMEILEHUIO PUCOK, HAHECEHHBIX I10 MOJIOIIBE pelibca HaJl "MassuHbIMU"
HInajsamu.

[Ipu HECOOTBETCTBUY U3MEHEHMS INIMHBI IUIETH PACYETHBIM 3HAYEHUSAM WJIM HEPABHOMEPHOM
CMELICHUH IIPOMEXYTOUYHBIX PUCOK OIIPENEIAIOTCA U YCTPAHAIOTCS PUYUHBI, IPEIATCTBYIOLIUE
MOJTHOMY CHSITHIO HANpsDKEHUH (HEI0CTaTOYHO OCJIabJeHHbIE OOTHI, EPEKOLICHHBIE
HOJKJIAZIKH, HEeIOBbIBEIMBaHUE 1J1eTH). Oco00e BHUMaHKUE 3TUM OOCTOSITEIbCTBAM YJIEIAeTC s
[IPY BBITIOJHEHUU PAa0OT B KPUBBIX Y4aCTKaX.

PaGoTsI 10 paspsiake TeMIepaTypHbIX HAMPSHKEHUH B PEIbCOBBIX TUIETSAX (MM BBOJI IJIETEH B
pacueTHbIN TeMIepaTypHbIH HHTEPBa MPU YCIOBUU BHIIOJHEHUS pabOT MpuU TeMIepaType
PeNbCOB, PAaBHOM pacdeTHON) MPOU3BOAATCS B "OKHO" ¢ Orpax/ieHHeM MecTa paboT CUTHaJIaMU
OCTaHOBKH. PykoBoanTh paboTaMu JOKEH pPaOOTHUK TUCTAHIIMU ITYTH IO TOJDKHOCTU HE HIKE
JIOPOYKHOT'O MacTepa.

[Topsimok BeIMONHEHUS PadOT CIEeAYIOMUNA. 32 OMH-/BA JHS 10 UX TMPOU3BOJICTBA OMPEACISIIOT
BEITMYMHY U3MEHEHUS JUTHHBI TJIETEH C y4eTOM

OKMJIaEMOM TeMIepaTyphl BO3AyXa BO BPEMsI pa3psiIKU; MOArOTaBIMBAIOT YKOPOUCHHBIE
(YTMHEHHBIE) PENIbChI U MEPEBO3ST UX K MECTY YKIIAJKHU;

BBIOMPAIOT CIIOCO0 U TEXHOJIOTHUIO Pa3psIIKK HAIPSHDKEHUH B 3aBUCHMOCTH OT JIJTMHBI PEITLCOBBIX
TieTel, Hannuus paboyel CHITbI, IPOJIOKUTENFHOCTH "oKHA".

B nens "okna" (70 ero Hayana) Ha "MasuHbIX" mmanax yepes3 S0 M HAaHOCST JOTIOHUTEIbHBIE
BPEMEHHBIE PUCKH JJISI BO3SMOXKHOCTH KOHTPOJIS 10 HUM 32 PABHOMEPHOCTBIO Pa3psaIKu
HaANPSHKEHUH 10 ATUHE IJIETH; CHUMAIOT TISATHIA U MIECTOM CTHIKOBBIE OOJITHI U CTaBAT Ha
OCTaBIIHECS OONTHI JOMOHUTEIILHBIC MANHOBI B CTHIKAX CMEHSIEMBIX YPAaBHUTEIBHBIX PETHCOB.

B "okHO" 3aMEHSIOT ypaBHUTEIbHBIE PEJIbCHI HA YKOPOUYEHHBIE (pHC. 3.1); HauUMHAs OT KOHIIA
IUIETH, CHUMAIOT KJIIEMMHBIE OONTHI U Ha KayKoW 15-1 minane Ha noakiaaky (mocjiae CHITUS
PETYIUPOBOUYHBIX MPOKJIAI0K) YCTAHABIMBAOT POJIUKHU, TIPEICTABISIONINE COOOM CTEPKHU
auHo# 125 MM u quamerpom 20 mm. [lo 1oCcTHXKEHUM pacyeTHOrO YAJIUHEHUS IUIETH,
OTMPEEIISIEMOT0 110 BPEMEHHBIM PUCKaM Ha MasYHBIX MIMAJIaX, POJIUKHA CHUMAIOT;
YpaBHUTEIbHbBIE PENBCHI CKPEIUISIIOT HAKJIAAKaMHU C IJIEThI0; YCTAaHABIMBAIOT BCE KIIEMMBI U
KJIEMMHBIC OOJITHI U, €CITH 3aTSHKKA TacK OOJITOB MPOM3BOIUTCS BPYUHYIO, TO CHaYalla Taiku
3aTATUBAIOT HA K101 mectol mmaie ¢ yermmem 200 H*m (20 krc™M) u meperon oTKphIBarOT
JUTSL IBUOKCHUS TTOE37I0B CO CKOPOCTBIO 25 KM/U; 3aTSHKKY TaeK Ha OCTAJIBHBIX KIIEMMHBIX 00JITax
MIPOM3BOASAT B MHTEPBAJIbl BpeMeHU Mexay rnoesfaamiu. [locne 3akpernseHus Bcex 601ToB
OTMEHSIOT TPEIYIPEKICHUE 00 YMEHBIIICHUN CKOPOCTH JBUKCHHUS MTOE3/I0B.
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Puc. 3.1. I'padhuk 0CHOBHBIX paboT MO pa3psaKe TeMIEepaTypHBIX
HaNpsKeHUH B pebcoBOM ety 1iuuHoi 800 M ¢ moCTaHOBKOM
ee Ha poiuku (PaboThI BRIMONHAIOT 1BE Opurass mo 14
MOHTEPOB ITyTH - K&KAas HA CBOEH IMOJIOBHHE TUICTH):

1 - 3amMeHa ypaBHUTEIBHBIX PEIHCOB HA YKOPOUCHHEIE,
ycTaHOBKa 00BOAHBIX mepeMbrdek (14 m.m. Ne 1-14); 2 - casTHe
KJIeMMHBIX 001TOB (10 M. 1. Ne 5-14); 3 - ycTaHOBKa POJIMKOB HA
Kaxaou 15-i mmane (4 M. 1. Ne 1-4); 4 - casiTre ponukoB (4 M.
m. Ne 1-4); 5 - 3aTsDKKa raek KJIEMMHBIX OOJITOB Ha KaXI0U
mectoit mmaie (10 M. m. Ne 5-14); 6 - yctaHOBKa HaKIaJ0K U
cOOJTUMBAaHUE CTHIKOB, CHATHE OOBOJHBIX epemMbluek (4 M. m. Ne

1-4)

Ecnu nomnexaiuii 3aMeHe penbe 3aXatr ¥ U3BJICUb €0 He MPEICTaBISAETCS BO3MOXKHBIM, U3 HETO
BBIPE3AIOT C MOMOIIBI0 OeH30pe3a Kycok anuHoi 10-15 cm. I1pu 3ToM BHauane BeIpe3aroT
TOJIOBKY PeJIbCa, 3aTeM IMOJIOIIBY U Aajiee IelKy. BoITalkuBaTh 3aKaThlil pesibe U3 MyTH
KaTCTOPHUYCCKHU 3alIPpCHIacTCA, TaAK KaK 3TO MOXKCT NPHUBCCTU K TAKECIILIM TPpaBMaM.

ITo oxOHUaHMM OCHOBHBIX pabOT CMEHEHHBIEC YPABHUTEIBHBIE PENBCHI IPE3NHON (MOTOBO30M)
YBO3AT Ha CTAHLIMIO.

CocraB Opura/ibl MOHTEPOB IIyTU IIPU pa3psiiKe HAPSHKEHUH B IUIETSAX YCTAHABIMBACTCS
JUCTaHLMEHN IyTH B 3aBUCUMOCTH OT MECTHBIX 3KCILUIYaTallMOHHBIX YCIOBUH.

Crioco0 0JTHOCTOPOHHEH pa3psAKH TUIeTel (¢ OJHOrO KOHIIA) 0 CPABHEHUIO C IBYCTOPOHHEH
pa3psikoii (B 00€ CTOPOHBI OT KOHIIOB) IiesiecooOpa3eH npu jumHe wiereid meHee 500-600 M ¢
pacueTHbIM UX yuinHeHueM a0 180-200 mm.

3.2. NMpnHyaAuTEeNnbHbLIM BBOA PENbCOBLIX NSlIeTEM B pacyeTHbIN UHTepBan
TeMmnepaTtyp ¢ UCNONb30BaHUEM rMApPaBrINYeCKOro HaTsXKHOro
yCcTponcTBa



PaboTbl o BBEIEHHIO MJIETEH B paCUETHBIHM TeMIepaTypHbIii HHTEPBAJ C UCIOIb30BaHHEM
rusipaBianyeckoro HatskHOro yerpoiictsa (T'HY) tunma TH-70, CHII-80-500 wiu apyrux
BBITIOJIHSIOTCS TIPU TEMIIEPATYPE PEIHCOB HUXKE PACUETHOM TEMIIEpATypPhl 3aKPEIUICHNUS.

[Tepen HauyaioM pabOT JOJKHBI OBITH BHITIOJIHEHBI PACYETHI IO ONPEICICHHIO N3MEHEHHS IITHHBI
et AL v mpuiiaraeMoro pacTAruBarouiero yCuins P, HeoOX0AUMOro ISl YIUTHHEHHUS TIJIeTH
(vmu monyruietun). YyinHenue ety AL onpeznensiercs o gopmyne (3.1), a pacTsrusaroree
ycunne

P = aEFAt, 3.2)

rae a = 0,0000118 - koadduimeHT TemnepaTypHOro pacIiupeHus penbCcoBoi cTaiu; £ - MOIynb
YIPYTOCTH PeNbcoBoi cramu (E = 2,1*%107, H/cm?); F - muiommaans monepedHoro CedeHns penbea
tuna P65 (F = 82,65 c¢m?); At - masHuLA MEXKIY OXKHUIAEMOM Ha BpeMs "OKHA" ¥ paCYETHOM
TEMIIEPATypPOU IIJIETH MIPH 3aKPEIUICHUH €€ Ha OCTOSIHHBIN PEKUM pabOTHI.

Jli1a oOecrieueHrsl HENMOABMKHOCTH YPAaBHUTENIBHBIX PEJIBCOB C 00EUX CTOPOH OT YAITUHSIEMON
TUIETU JOJKHBI HAXOAUTHCS aHKEPHBIE YYacTKU. PebcoBbIe CTHIKH, PACTIONOKEHHBIE B MTpeIenax
AHKEPHBIX YYaCTKOB U MPUJIETAIOIINE K HUM, JIOJKHBI 00€CIIeYnBaTh HOPMATUBHOE CTHIKOBOE
COTPOTHBIJICHHE MPOJA0IHPHOMY TIEPEMEIICHHIO PesibcoB R (11 penbcoB Tuma P65 R = 400 xH),
YTO JIOCTUTAETCs 3aTSHKKOM TaeK CTHIKOBBIX OOJITOB KPYTAIIMM MOMEHTOM, paBHbIM 600 H*M.

JUIMHA aHKEpHOTO y4acTKa, M, CO CTOPOHBI "TIOJABM)KHOT0" KOHIIA IUIETH ONPEAEISAETCS 10
bopmyre:

A1 = Plr, (3.3)

rae r = 25 kH/M - moronHoe conpoTUBIIEHUE PETHCOB MPOAOIHHOMY MEPEMEIIECHUIO.

Jlns obecnieyenus 3HadeHus T = 25 kH/M HeoOXoauMo, 4ToObI Taliku KIIEMMHBIX M 3aKJIaTHBIX
0O0JITOB Ha YPaBHHUTEIBHBIX PEIhCaxX CO CTOPOHBI TOJABMKHOTO KOHIIA PEThCOBOM IUIETH (B MECTe
yctanoBku ['HY) Ha 1yiMHe aHKepHOTO y4acTKa UMEN YCHIICHHYIO 3aTsoKKy (M = 220+240
H*wm).

JlnrHa 1 MECTO PacToJIOKEHUsI aHKEPHOTO YYacTKa CO CTOPOHBI HEMOIBUKHOTO KOHIIA
PENbCOBOM MJIETH ONPEIEIIAETCS UCXO U3 CIEAYIONIUX YCIOBUM:

1) ecnu P < R = 400 xH, To raiilkul KJIEMMHBIX U 3aKJIaJIHBIX OOJITOB MOATATUBAIOTCS Ha

YPaBHUTCIIbHBIX PCJIbCAX CO CTOPOHBI HETIOABUKHOI'O KOHIIA TUICTU OO0 3HAYCHU A M =220 H*m
Ha JJIMHE

A2 = Ptp/r, M; (X))



2) eciiu P>=Rn =400 xH, T0 3akperuisercsi HEeOIBM)XHBIN KOHEI[ caMOi penbcoBoil mietu (M
=220 H*m) Ha anune

A =(P-Ry)/r+1, (3.5)

U IpUJICTaronue K HEMY YPaBHUTCIIBHBIC PCJILCHI HA AJIMHE

A= P/r—\s. (3.6)

JInst KOHTPOJIE pABHOMEPHOCTH YUIMHEHHUS TUIETH Ha MOJOLIBY PEJIbca B CTBOPE C KPaem
MOJKJIAJIKK uyepe3 Kaxaple 50 M HAHOCAT PUCKHU, PACUETHOE NIEPEMEIICHHE KOTOPBIX,

Aai=oaiAt, . 3.7

TJIE @; - PACCTOSTHUE OT HETOABM)XHOTO KOHIIA TuieTH 10 i-il pucku (50,100,150 M u T. 1.).
B nmoaroroBuTenbHBIN EPUO BHITIOIHSIOT CIEIYIONTHE PAOOTHI:

OTIPEIEIISIIOT PacueTHOE YITUMHEHNE TJIeTH AL U B COOTBETCTBUU C HUM 3ar0TaBIIUBAIOT
YKOPOYEHHBIN YpaBHUTENbHBIN peNbC (PETbCHI);

3aBO3SIT YKOPOUYCHHBIN YPaBHUTEILHBINA PEIbC HA MECTO PadoT;
MIPOU3BOJIT PETYIMPOBKY 3a30POB COOTBETCTBEHHO TEMITEPATYPE PEIHCOB;

MCXO/IS U3 0XKHJIAeMOH TeMIepaTyphl PesIbCOB Ha JIeHb "OKHA" BRIYHUCISIOT 1o (hopmynam (3.2)-
(3.7) ocranbHbIE HEOOXOIUMBIE TTAPAMETPHI.
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Puc. 3.2. [lonBecHble posuKy Ui pa3psiiKU HAMPSDKEHUH B IUIETAX 0€3 MepephiBa JBUKEHUS
HOE€3/I0B:

1 - ock pornuka; 2 - xene300eTOHHAs INaia; 3 - KOPOMBICIIO; 4 - JOTIOJTHUTENIbHAS IByXBUTKOBASI
mraiiba; 5 - raiika; 6 - KIeMMHBINA 00NT; 7 - TpyOKa posuKa; 8 - penne

B nenw npousBocTBa pabot a0 "okHa'":
3aKpEIUISIOT AaHKEPHBIM YU4aCTOK CO CTOPOHBI HEMTOIBUKHOTO KOHIIA TUIETH;
HaHOCAT pUCcKH uepe3 S50 Mm;

MOCJIe OTPAHUYCHUS CKOPOCTH JI0 25 KM/4 Ha KaKI0# 15-i1 mimasne ycTaHaBIMBaIOT MOJIBECHBIC
ponuku (puc.3.2).

B"okuo":

3aMEHSAIOT YPAaBHUTENBHBIN PEIbC CO CTOPOHBI YUIMHAEMOTO KOHIIA IIJIETH Ha YKOPOYEHHBIH,
3aKPEIUIIOT aHKEPHBIN Y4aCTOK;

OCIAOJISIOT TaKK KJIEMMHBIX OOJITOB, BBIBEIIMBAIOT TUIETh U BCTPAXUBAIOT €€ yIapaMu
JepeBIHHBIX KyBasJ. [I0JHOTY pa3psiiku OLEHUBAIOT 110 O0IIEMY YKOPOUEHHIO TUIETH

Al = L(ty - tp)a,
rJie tp - TeMIieparypa pejabCoB B JaHHBI MOMEHT. PABHOMEPHOCTD pa3psIKH OLIEHUBAIOT TI0
CMEIICHHUIO PUCOK, KOTOpOoe ompeensercs o ¢popmyne: Al = aai(ty - tp), TIe a; - pacCTOSHHE OT

HEMO/IBI>KHOTO KOHIIa ety 1o i-i pucku (50, 100, 150 m);

MoHTupyroT ['HY;



HAHOCSIT HOBBIE PUCKH Ha MOJIOIIBE pelibca Yepes Kakapie S0 M Ha pacCTOSHHUH OT Kpast
MOJIKJIASIOK, omnpeensiemomy 1o dopmyre (3.7);

IIPOU3BOAAT pacTsbKeHHe MIeTH. B npoliecce pacTskeHus MIETH Npu HE0OXO0AUMOCTH (0COOEHHO
Ha KPUBBIX Y4aCTKaX) €€ BCTPSIXUBAIOT yAapaMM JePEBSIHHBIX KyBaJJ WM MEXaHUUECKUMHU
BuOparopamu. Korna 3a30p Mexy IJIETbIO U YKOPOUEHHBIM PEIbCOM COKPATUTCS 10
HEOOXOIMMOTr'0 3HAYCHUS PACTSDKEHHE MpeKpallaroT. [IpaBMiIbHOCTE BBINOTHEHUS paboT
KOHTPOJIMPYETCS 110 TPEM KPUTEPUSAM: IOJHOMY PaCU€THOMY YTMHEHUIO IIETH; COOTBETCTBUIO
pacuetHoro ycunus P [popmyna (3.2)] npunoxkeHHOMY (TI0 OTCUETY Ha MPHOOpE); paCYETHOMY
CMEILEHUIO KaKIO0N U3 PUCOK (PUCKH JIOJKHBI COBIACTb € KPasiMU MOAKIAIO0K);

nepen nemMonTaxkeM ['HY 3akperuisiror Ha mmanax "moasuxHbA" koHer et (M = 220 H*wm)
Ha IJIMHE A4 = P/r,

CTaBsAT HaKJIaAKH U cOOTYMBAIOT CTHIK MCKIAY IICTBIO U YKOPOUCHHBIM PEIILCOM;

3aKPEIUISIOT TUIETh Ha KaKJOW MIECTOH IIMajie W OTKPBIBAIOT JABMKEHUE TIOS3]I0B CO CKOPOCTHIO
25 kM/4;

IIOCJIE OKOHYATCIBbHOI'O 3aKPCIJICHHM IIJIETH HAa BCEX IIIaJIaxX OTMCHAIOT MPECAYIIPCKIACHUC 00
YMCHBIICHUHN CKOPOCTU ABUKCHUSA IMOC310B.

IIpumep pacyera mapaMeTpoB AJd NPUHYAUTEIbHOI0 BBO/AA IIeTell B paCYeTHbIN
HHTepBaJ Temmneparyp. Mcxonaslie nannele: wiets JuuHou L = 800 m; penbesl Tuna P63;
TEeMIIEpaTypa peabCOB B MOMEHT NIEPBOHAYAIbHON YKIAAKU IIeTH ty = +5 °C; oxxunaemas
TeMIIepaTypa pesibcoB Ha JeHb "okHa" tp = -3 °C; pacyeTHbIN TeMIIEpaTypHBbIA HHTEPBAJ
3aKperuieHus - ot +18 no +25 °C, npunumaewm t3 = +22 °C; At =22 - (-3) =25 °C.

Ucnonwzys popmynst (3.1)-(3.7), BEINOTHUM CIEAYIONINE BHIYUCICHUS.

1. I3meHeHune JUIMHBI TUICTH MPYU BBEICHUH €€ B paCUCTHBIA MHTEpBa 3aKkperieHus (puc. 3.3)
AL = L(tn - ty)a = 800(22 - 5)0,0000118=0,160 p = 160 mm.

2. Yeunue, He0OX0IUMOE ISl YIUIMHEHUS IJIETH,

P=o*E*FeAt=11,8+10°2,1 10"+ 82,65 25=7512 kH.

3. YKopo4eHHE IIJIETH MOCIIE €€ PACKPEIUICHUS

Al =1L (ty - tp)o. = 800[5 - (- 3)]11,8 * 10° = 0,076 M = 76 mm.

Aap=285MM
Aaqy=14.7mM Aaa-lm,.!mfl AL=160mm+3a30p
5om_, 50n 500 o —f——
b "T-—-1r': T e =
S e i YT [}
Ag=15H A4=2051| 2=205H
~ flnemo Bnurod L=800M > o _




Puc. 3.3. Cxematnyeckoe n300pakxeHUe pacyeTHBIX MapaMeTPOB MPU NPUHYIUTEILHOM (C
NPUMEHEHHUEM THAPABINYECKUX HATSHKHBIX YCTPOMCTB) BBOJIE PEIBCOBBIX IIETEH B PaCUETHBIN
MHTEPBAJl TEMITEPATYP

4. CMenieHue puCcOK Npy YKOPOUEHHUH IIJIETH TIOCIIE €€ PAaCKPEIUICHUS:
nepBast pucka uepe3 50 M OT HeTOABMKHOTO KOHIIA MJIETH

Al = a a(ty - tp) - 11,8 + 10°50[5 - (-3)] = 0,0047 m = 4,7 mm;
BTOpast pruckKa

AL=11,8+10% 100 * 8 =0,0094 m = 9,4 mm;

TPEThsI pUCKa

AL=11,8+10% 150 « 8 =0,0141 m= 14,1 mm.

5. Pa3Mmepbl aHKEPHBIX YYACTKOB:

CO CTOPOHBI MOABMKHOTO KOHIIA IJIETH

M =P/r=512/25=20,5 m;

CO CTOPOHBI HEMOJABUKHOIO KOHIIA IUIETH: TaK Kak P>Ru, cieaoBaTesibHO
A= (P-Ru)r+1-(512-400)25+1=5,5wm;
M=Pr-A=512/25-55=15wm;

MOJIBMKHBIN KOHEII TUIETH TIoCTie YITHHEHUsI, TPEOYIOIU CPOUHOTO 3aKPETICHUS
A= P/r=1512/25=20,5m.

6. CmerieHne pucoK NMpy MPUHYAUTEITEHOM PACTHKEHUH TIJICTH:
nepBasi pucka yepe3 50 M OT HEMOABMXKHOTO KOHIIA TUIETH

Aar=aa At=11,8+10°+50«25=14,7 Mmm;

BTOpasi pucKa

Aa,=11,8 10 °+100 * 25 =29,5 mMm;

TPEThsI pUCKa

Aas=aa At=11,810 °+15025=443 MM U T. 1.

3.3. BoccTtaHoBReHMe LenoCTHOCTU JTIONHYBLENW (Unu ¢
ocTpoaedPeKTHbIM MeCTOM) pefibCOBOU NneTu



OcHOBHbIe NONOXeHUA. [Ipu nonepeyHbIX U3I0MaxX PEIbCOBOW TUICTH WU MTPH
oOHapyXeHUH B Hel eekra, TpeOyIoIIero BEIpe3Ky Mo Kiaccu(uKauy JeeKTHOCTH PEebCOB
HTJI/LII1-1-93, BoccTaHOBIIEHUE TUIETH IPOU3BOAAT B TPU dTaa, COOTBETCTBYIOIIUX

KPaTKOCPOYHOMY BOCCTAaHOBIICHUIO (HA MEPHO 110 4 1), MPU KOTOPOM B MecTe nedekra
YCTaHABIMBAIOT MIECTUIBIPHBIE HAKIIAAKH CO CTpyOImHamMu (puc. 3.4) U MpoImycKaroT moe3a co
cKopocThio: 40 KM/4 - TIpH 3a30pe B MecTe U3lioma 70 25 MM; 25 kM/4 - Tipu 3a30pe 26-40 Mmm ¢
MOCTOSTHHBIM HAOJIOIGHUEM 32 COCTOSIHHEM PEIbCOB B MECTE M3JI0Ma;

BPEMEHHOMY BOCCTAHOBJICHHIO (110 6 Mec.);

OKOHYAaTEJIbHOMY BOCCTaHOBJICHHIO (TIpU MEPEBOJIE TUIETU Ha MOCTOSHHBIN PEXXUM paboThI).
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Puc. 3.4. CteixoBast cTpyOlLHHAa:

1 - ckoba cTpyOIHHBL; 2 - 32)KUMHON BUHT

BpemeHHOe BoccTaHOBMNEHME pernbCoBbIX NreTen. BpemMeHHOe BOCCTAHOBIICHHE TICTH
IIPOU3BOAST BBIPE3KON JePEKTHOTO MecTa ¢ 00pa3oBaHUEM OTpe3Ka JUIMHOM 8-11 M u ykiaakoin
BMECTO BBIPE3aHHOTO PeJibca TaKOM K€ JAJIMHBI ¢ OOITOBBIMH OTBEPCTUSMH U3 IOKUIOMETPOBOTO
3araca. MecTo u3noma IIETH BBIPE3AETCs TMIIOH C IMIPOIUIIOM IUIETH C IBYX CTOPOH OT MU3JI0MA,
IpU COOJIOICHUH YCIOBUM, YTOOBI MPOIMIIBI PACIONarajuch He Oamke 3 M OT MecTa U3jioMa UiH
nedexra u 2 M OT CBapHOIO CTHIKA, €CIIM OH PACIIOJIOKEH BHE BBIPE3aEMOTr0 Kycka mietu. [lpu
3TOM YYUTBIBAIOT, YTO MPH MOCIEAYIOIIENH 00pe3Ke KOHLIOB IJIeTel MO CBApKy pacCTOSHUE
MCXKAY UMCIOIIUMUCA CBAPHBIMU CTHIKAMU U HOBBIMHU JTOJIKHO ObITH He MeHee 3 M. B IMPOTHBHOM
CJly4ae TaKOW CTBIK BBIPE3a€TCs BMECTE C U3JIOMAHHON YaCThIO ILIETH.

Pa3nuiia o BbIcOTE U MO BHYTPEHHEH TpaHy TOJIOBKH YIOKEHHOTO pelibca U IJIETH He JOJHKHA
ObITH Oosiee 1 MM; OOJBIITYIO PA3HUILY YCTPAHSIOT: TIO BBICOTE - YCTAHOBKOM MEPEXOTHBIX
HAKJIa/I0K; 110 TOPU3OHTAIH - NUTH(OBKOH OOKOBOI rpaHH FOJIOBKH pelibca B MECTE CTYNEHBKH.

[Tepen Bripe3koi MecTa u3noMa (aedekra) mieTH TmaTeabHO (20-MeTPOBOM CTAIBHOW PYIIETKO )
M3MEPSIOT ATUHY Pelibca, MOAISKAIIETo YKIAIKE B MyTh, © COOTBETCTBEHHO €/ yCTaHABIMBAIOT
1 GUKCUPYIOT Ha FOJIOBKE IJIETH MECTa MPOIuIIa, €CIM B MeCTe u3jioMa umeetcs 3a3zop. [lpu
OTCYTCTBHH 3a30pa MPEXKJIe YeM BBIUINBATH MECTO U3JIOMa HEOOXOMMO Ha MpoTsoKeHun 20-25
M ¢ 00eHMX CTOPOH OT M3JI0Ma 3aKPENUTh KIEMMHBIE U 3aKJIaHble OONTHI, 3aTEM B MECTE U3JI0Ma



aBTOT'€HOM BBIpE3aTh KYCOK peibca AnuHoN 10-15 cM ¢ enbro CHATHS BHYTPEHHUX COKMMAIOIIUX
YCUJIMH B IUIETH JUIsl BOBMOXHOCTH CBOOOJHOTO ee 00pe3aHus peabcope3HbIM craHkoM. [locie
3TOTO BBHIMMJIMBAIOT U CIBUTAIOT B CTOPOHY OTPE30K PEIbCOBOM IUIETH B MECTE JieeKTa JUIMHOU
Ha 4-5 MM 0oOJIbIlIe JUTMHBI OATOTOBJIEHHOTO K YKJIaJIKe pefibca ¢ O0JNITOBBIMU OTBEPCTUSMU;

Ha 00pa30BaBIIMXCS KOHIIAX PETbCOBOM IJIETH MPOCBEPIIMBAIOT OTBEPCTHS ISl OOJITOB; B
BBIPE3aHHOE MECTO BCTABJISIFOT MOJrOTOBJICHHBIN PEIIbC U MIECTUABIPHBIMU HAKIIAKAMU
CKPEIUISIOT C TUIeThI0. [IpH 3TOM peKOMEHTyeTCsl yCTaHABIUBATh BHICOKOIIPOYHBIC OOJITHI C
ycuneHHoH 3aTspkkoit raek (1000 H*m).

NMonHoe BoccTaHOBMEHUE U3NTIOMAHHOW PeNibCOBOW NJIeTU CBApKomn C
npMMeHeHneM penbcocBapovHon MawmHbl NMPCM. Ceapka n3I0MaHHOM PEIbCOBOI
IUIETH NPOU3BOUTCS B IMyTH pelbcocBapouHoi MamnHoi [IPCM KOHTaKTHBIM CIIOCOOOM.

Pabots! o CBApKCE IUICTU BKIIFOYAKOT B ce0s CJICAYIOIINEC TCXHOJOTHYCCKUC OIICPAlUN:

yaalieHue TIOJKIaI0K Ha IIMaiax ¥ YaCTUYHYIO BBIPE3Ky OaiiacTa B IIMATbHOM SIIHMKE, T/e
JIOJKHA pa3MeNIaTbesi CBapOvHasi rojioBka MamuHel [IPCM;

BBIPE3aHUE YACTH IUIETH B MECTE HAXOXKJEHUSI BPEMEHHO YJIOXKEHHOTO pejibca (BMECTe C HUM);
IIPHU 3TOM JJIMHA BBIPE3aeMOil YacTH /, MM, OTIpEAETISETCS U3 BhIPAXKECHHUS:

[=IBp + 750 + 750,
rJie [Bp - IITMHA YIOKEHHOTO penbca, MM; 750 - mmrmHa 00pe3aeMbIX KOHIIOB TUIETH, MM;

3a4MCTKa 0OpE3aHHBIX KOHIIOB PENIbCOB a0pa3uBHBIM HHCTPYMEHTOM (J10 METAJITHYECKOTO
Onecka);

CHSTHE U OcJia0JIeHue KJIEMM Ha y4acTKe BBITMOAHUS (WM NTEpEeMELLEHUs) IIIETH;

BhITMOaHUE (WM POJIOIBHOE TIEpEMEIICHNE) TIJIETH;

3aMEHY BBIPE3aHHOU YaCTH PEIbCOBOI HUTH Ha peibCc 0€3 OONTOBBIX OTBEPCTHIA,

BBapUBaHUE PEJIbCA B IIETh;

BbIPaBHHMBAHUE TEMIIEPATYPHBIX HAMPSHKEHUN B PEIBCOBBIX MJIETSIX MO 00€UM PETCOBBIM HUTSIM.
BrapuBaembIii B rieTh penbc 6e3 O0ATOBBIX OTBEPCTHH HOKEH UMETh ITMHY Ha 80 MM OoJbIie
BBIPE3aE€MOM YaCTH U HE JOJDKEH OTIAMYATHCS OT IUIETH MO BBICOTE U OOKOBOMY M3HOCY TOJIOBKH
0oJiee I0IMyCKaeMOl BETMYHMHBI, yCTAHOBICHHON VHCTPYKITHEH TT0 TEKYIEMY COJIEPIKAHHIO
myTd. KpoMe Toro, OH JOKEH YIOBIETBOPATH TPEOOBAHUSIM, MIPEABSIBISIEMBIM K CBAPKE PEIhCOB
10 YCJIOBUSIM TEPMHUUECKOM 00pabOTKH PEIbCOBOTO METalla U UMETh HApaOOTKy TOHHA)KA HE

BBIIIIC YEM BOCCTaHaB/JIMBacMas IJICTh.

TexHomorus BBAapKH B IJICTH PCJIbCAa MOKET OBITh ABYX BUOB: C HaCTUYHBIM PACKPCIICHUEM
IVICTH U €€ I/I3FI/I6OM; C IMOJIHBIM PACKPCIICHUEM KOpOTKOI;'I YacCTH IUICTU U €€ IICPEMCIUICHUCM.

IIpu BBapke penbca ¢ u3rudom mietu (puc. 3.5) Ha yuactke HB AuHON 5 M railku OTBEPTHIBAIOT
Ha HECKOJIBKO 000pOTOB, a Ha y4yacTkax EA u I /] niuuao# 1o 50 M kjeMMHBIe O0JITHI, HA000POT,
3aKPEIUISIIOT, YTOOBI UCKITIOUUTH Tiepemenienue mietu. Ha yuactke Bl nnuHoi 40 M KJieMMBbI



CHUMAIOT. PackperuieHHyto 4acTh MJIeTH MOJIHUMAIOT HaJl peOopAaMu MOAKIAI0K U U3THOAIOT B
TOPU30HTAIBHOM MNIOCKOCTH: HA IMPSIMBIX y4acTKaX - B CTOPOHY OCH ITyTH, a Ha KPUBBIX - B
HAPYKHYIO CTOPOHY KpUBOH. M3rub mieTy 3akaHYuBaIoT, KOTJia €€ TOPEI] COBIAIaeT ¢ TOPIIOM
penBCOBOM BCTaBKH. B mporiecce cBapku M30THYTAs! YacCTh TUIETH MOCTETIEHHO BBITIPSIMIISIETCS
OJ1 IEMCTBUEM MPOJIOJIBHOTO YCHUIIUS, CO3/IaBA€MOI0 CBapouHOU MamnHou. [Tpu 3Tom no
OKOHYaHUU CBapKH IUIETh JI0JKHA OCTAaBaThCsl M30THYTOM; CTpesa 0CTaTOuHOTo U3ruoa,
u3MepsieMasi B MECTE€ HauOOJIbINEro YAaIeHHs] BHYTPEHHETO Kpasi OOIIBBI M30THYTOU IJIETH OT
Kpast peOop bl TTOAKIIAIKH, TOJDKHA OCTaBaThCs B npeaenax 15-30 cM; B MPOTUBHOM ciTydae
CBApHOM CTHIK JOJKEH OBITh 3a0paKkoOBaH U BHIPE3aH U3 MJIETH.

Puc. 3.5. Cxema u3ruba pesnbCcoBOH IJIETH:

AB- BcraBka; AB - ydaacTok ociabiieHus: Ha TPU-YeThIpe 000poTa
KJIEMMHBIX 00JITOB; Bl - y4acTOK U3ruda mieTu

ITociie ocThIBaHUS 3aMBIKAIOLIETO CThIKA (Yepe3 2-3 MUH IOCJIE OKOHYAHUS CBAPKH)
OCTaBUIYIOCS U30THYTOH YacTh IJIETU BBIIPSIMIISIOT IPUIIOKEHUEM ITOIIEPEUHOT0 YCHIIHS.
ITocTaHOBKY KJIEMM M 3aKpy4MBaHHME rack IPOU3BOJAT B HAIIPABICHUU OT 3aMbIKAIOILIETO
CBapHOI'O CTHIKA.

CnBur nueTt Ha yyacTke Bl npu ee u3rube mnepej cBapKoi U MpH BBINPABICHUN MOCIE CBAPKHU
JOJDKEH TIPOU3BOIUTHCS M0 METAJNINYECKUM CKOJIb3yHaM, PABHOMEPHO PacCIIpe/IEIEHHBIM Ha
y4dacTke u3ruda; JomKHO ObITh 0OecrieueHo cBOOoIHOE, 0e3 OOIBIIOro TPEHHS MOoMEepeyHoe
nepeMeleHue mietu no HuM. CBapHbIe CTHIKU JOJDKHBI ObITh 0003HaYE€HBI HECMBIBAEMOM 0ot
Kpackoi Ha BHYTPEHHEH CTOpOHE pelibca JBYMS apaMy BEPTUKAIBHBIX MOJIOC U B3STHI HA YUET
B JUCTAHLIUU ITyTH.

BBapka B muieTh penbca JoKHA TPOU3BOAUTHCS MIPH TEMIIEpAType IIETH, OTIUYAIOIIEHCs OT
TeMIIepaTyphbl 3aKperuieHus: He 6omee yem Ha 5 °C. Ecnu 3To yclioBHE HE BBITIOJIHEHO, TO
HE0OXOMMO TIEPE3aKPENHTh IJIETh MPU HACTYIIICHUH 3TOM TeMieparypsl. BBapuBaioT BCTaBKH,
KaK MMPaBWIIO, TIPH TOJIOKHUTEIHHBIX TEMIIEpaTypax; JOMyCKAeTCs BBapKa MPH TEMIIEpAType HE
Hwxke -10 °C.

PaboToil 10 0OKOHYaTETbHOMY BOCCTaHOBIICHHIO IJIETH, JIEXKALEH Ha MIaBHOM ITyTH, PYKOBOJUT
CTapLINMKA JOPOKHBIA MacTep, a Ha CTAHIIMOHHOM ITYTH - JOPOKHBIN MacTep.

ITpu BBapke BcTaBKH 0e3 u3ruba mieTH nepes yKJIaakoi B MyTh peibca 6e3 O0NTOBBIX OTBEPCTHH
(BMecTO BbIp€3aHHOM /1e(heKTHOM YacTH IJIETH) CO CTOPOHBI KOPOTKOM YacTH IJIETH B
YPaBHHUTEIBHOM IIPOJIETE 3aMEHSIOT PeNIbC Ha YKOPOUCHHBIH; Ha y4acTKe MEeXIY Ae(heKTHBIM
MECTOM U YpaBHUTENbHBIM MPOJIETOM OCHAOISIOT Ha TPU-UYEThIpE 000pOTa KIIEMMHBIE OOJTHI; C
MTOMOIIBIO THAPABINYECKOr0 HATSHKHOIO YCTPONCTBA NIEPEABUTAIOT KOPOTKYIO YacTh IJIETH B
CTOPOHY YPaBHHUTEILHOTO MPOJIETa HA BEIUYUHY, TO3BOJISIOUIYIO YIOKUTH B IMYTh
MIOJITOTOBJIEHHBIN peJibc 6e3 OONTOBBIX OTBEPCTHHA, MMEIOLINH OOJIBIIYIO JUIUHY (C yUETOM ee
YMEHBILIEHUS IPU CBApKE) [0 CPAaBHEHUIO C BBIPE3aHHOM J1e(heKTHOI YacThIO IUIETH; MOCIIe
YKJIaJIKA 3TOTO PEbCa B IMYTh IPOU3BOAAT CBAPKY IIETH C YJIOKEHHBIM PEJILCOM B CTBIKE CO
CTOPOHBI JUTMHHOM YacTH IJIETH. 3aTeM C IOMOIIBIO THAPABINUYECKOr0 HATSHKHOTO YCTPOHCTBA



IepeMeatoT KOPOTKUI KOHEL] IUIETU B CTOPOHY BTOPOT'O CTHIKA CBAPKHU C LIEIIBIO CO3/1aHUs
HE0OXOJIMMOT0 YCHUJIUS IPUKATHSI CBAPUBAEMbIX KOHIIOB PEJIbCOB.

Jliia obecrieueHuns IEKTPUUECKOr0 KOHTaKTa ¢ TyOKaMu pesbCOCBApOYHON MaIMHbBI CTHIKYEMbIE
MIOBEPXHOCTHU Ha KOHLIAX PEJILCOB JOJKHBI ObITh MIPEIBAPUTEIBHO 3aUUILEHBI 10
MeTajumdeckoro onecka. [lociie cBapku rpar M BBIABICHHBIM METAIUT YAAJSIOT 0OpYOKOii B
ropsiYeM COCTOSIHUU 110 BCEMY MEPUMETPY CBAPHBIX CTHIKOB U MecTa 0OpYOKHU IIITH(YIOT.

HepoBHOCTH Ha MOBEPXHOCTH KaTaHUS B MECTE CBApKH PeJibca HE JOJKHBI MpeBbImaTh 0,3 MM
Ha umHe 1 M.

[Iponsukenue Mamuuel [IPCM uepe3 HEOCTHIBIINI CBAPHOM CTHIK, UMEIOIIMM 1IBET KaJICHHUS,
JIOITYCKAETCsl TIPU YCIIOBUU HAJIOKEHUSI HA HETO CIENUAIBHOTO METAJTTIMYECKOr0 MOCTHKA.

ITocne okOH4YaHMSA CBapKU BTOPOTO CTBIKA, YKOPOUYEHHBIN PEJIbC B YPABHUTEIBHOM IIPOJIETE
3aMEHSIOT Ha HOPMAJIbHBIM.

4. UcnpaBneHue nyTU Ha ny4nHax
4.1. TexHn4Yeckune TpeboBaHUSA K UCNPABIIEHMIO NMYTU Ha Ny4YUHaX

[TyunHO# cuMTaeTcst MECTHOE MHTEHCUBHOE HApaCTaHWE UCKAKEHUS MOJIOKEHUS ITyTH B
MIPOIOILHOM MpO(dIIe, BOSHUKAIOIIEE B PE3YJIbTATe ITyUSHHsSI TPOMEP3AIONINX TPYHTOB
3eMJISIHOTO MOJIOTHA U OAJNIACTHOTO CJI05 M MPOSIBIISAOLIEECs Ha IyTH B BUJIE TOpOOB, BIAJANH U
nepenanios.

Vyactku IIyTH, rAC¢ B SUMHCC BPCM MMOABJIAIOTCS ITYUYNHHBIC FOp6BI, OTBOJbI OT KOTOPBIX
YCTPAauBarOTCs YKHaHKOﬁ IMYYUHHBIX I[MOAKJIAAO0K, JOJIKHBI OBITE JJIS 9TOIrO 3a6HaFOBpeMeHHO (,I[O
3aMCpP3aHuAd 6aHHaCTa) IOArOTOBJICHBI: CMCHCHBI HCI'OAHBIC U ITOATCCAHHBIC IIIIAJIbl, KOCTHIIN,
H3JIOMaHHBIC METAJINIMYCCKUEC IMOAKIAAKH, ITOAPE3aH Oajiact oA HOI[OH.IBOﬁ peibCa.

OTBOJBI OT MyYHUHHBIX TOPOOB (IO IBYM HUTSIM) JOJDKHBI YCTPAUBATHCS MO CXEMaM,
NIPUBEACHHBIM Ha puc. 4.1, 1 UIMETh YKJIOHBI HE Kpyue NMpUBEIEHHbIX B Ta0m. 4.1.
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Puc. 4.1. Cxemsl ycTpoiicTBa OTBOAOB OT ITyYWHHOTO ropba Ha yyacTKax
CO CKOpOCTSIMH JBMKeHHS Toe3710B 10 100 km/4 (a) u 6osee 100 km/4 (6)

Tabnuua 4.1. YioHbI OTBOJIOB, yCTPaUBAEMBIX ITPH UCIIPABICHUH MYTH HA MMy4HHAX

Cxkopoctr VYKI10HBI OTBOJIOB, %,, HA PACCTOSIHUH OT
JIBHDKCHUS BEPIIMHBI yYUHHOTO ropba B 006€ CTOPOHBI, M
I0€3JI0B, KM/4



Mex 1ty KOHIIaMH OTBOZIOB JIBYX CMEKHBIX TyYHMHHBIX TOPOOB JJOJKHA yCTPanuBaThCs
paszenuTeNnbHas IIONAIKa NapayIeNIbHO JIEMEHTY oWt MyTH AIHHON He Menee 10 M; mpu
MEHBIIEH JUIMHE Pa3AeIUTEeNbHON MIOMAAKI MyYMHHbIE MOAKIAIKN JOKHBI YKIIaAbIBaThCs HA
BCEM MPOTSHKEHUH MEXKTy ropOamMu ¢ COOJIOICHHEM YKIIOHOB, YKa3aHHbBIX B Ta0. 4.1 (puc. 4.2).
Konen oTBoAa oT myuynHHOTO rop0a AOJKEH pacroiarathCsi Ha pacCTOsSTHUM He MeHee 10 M oT
nepenoma npoguiist; €Clii 3TO YCIOBHE HENb3s COOIIOCTH, YCTPAUBAETCS YIaCTOK CO CPETHUM
YKJIOHOM MEK/Ty JIByMsI OCHOBHBIMHM CMEXHBIMH YKJIOHaAMU JUIMHON He MeHee 10 M (puc. 4.3).

Menee 10M

on
2) . . He menee 1

MeHeg 10M

Puc. 4.2. Cxembl yCTpOICTBA OTBOAOB OT PSAZAOM PACIIOJIOKEHHBIX ITYYUHHBIX TOPOOB:

a. 6 - TPy PacCTOSTHUH MEXKIY KOHIIaMU OTBOJIOB COOTBETCTBEHHO He MeHee 10 M u menee 10 m; B, T -
HpI/I YCTpOﬁCTBe pa3)IeHI/ITeJII)HOI>'I II0IaaKu, HO}IH?ITOﬁ Ha Hy‘-II/IHHBIe HO)IKJ'Ia)IKI/I, HpI/I CKOpOCTHX
cooTBeTCTBEHHO 10 120 xM/4 1 Gonee 120 km/u



Puc. 4.3. Cxema ycTpoiicTBa 0OTBOIa OT MyYHHHOTO TOpOa, PacoI0KEHHOTO OJIM3KO OT MecTa
nepesoMa mpoaoIbHOTO MPodUIIs myTu

IIpu ucnpasieHny IMy4UHBI HA CTPEIOYHOM IIEPEBOAE B IPEAEIIAX PAMHBIX PEJILCOB U
KPECTOBHMHBI YCTPAWBACTCS IUIOMIAIKA: HA MPOTSHKCHUN TIEPEBOAHON KPUBOM, a TAKKE MEPe;T
paMHLIMI/I peHbcaMI/I " 3a erCTOBHHOﬁ, OTBOJbI YCTpaI/IBaIOTCH C yKJIOHOM, COOTBeTCTBYIOH_[I/IM
Tadm. 4.1.

[Ipu pocTte myunHbl yKiIa1Ka UIU 3aMeHa MOAKIAI0K MPOU3BOIUTCS OT ropOa IMMy4YHUHbI K KOHILY
OTBOJIa OT Hee, a PH 0CaJIKe MyYHHBI - OT KOHIIA 0TBOJIA K €€ Topoy.

[Ipu ucnpaBieHny My4uH BBICOTOM 10 50 MM, a TakXe MPU CHITUU WIH YKIaJKe MyYUHHBIX
KapTOueK Ha paHee yJI0KeHHbIe OalllMaKy WM HaIlMaJIbHUKHU, OTBOJ OT IIYYMHHOIO ropba
yCTpauBaeTCs CHavyalla Mo OJHOM PebCOBOM HUTH U C OIHOM CTOPOHBI TOpOa, 3aTeM Mo JPYroi
PENbCOBOM HUTH C TOM K€ CTOPOHBI rop0a; MOCJIe ITOr0 aHAJIOTUYHBIM 00pa30M yCTPauBaeTCs
OTBO/I C IPYTOii CTOPOHBI rop0a; MPH TOM €CJIH BBICOTA TOpOa MO OJIHOM U APYrod PebCOBBIM
HUTSM pa3Has, TO Ha NPSMOM y4acTKe BHa4aje YCTPauBalOT OTBOJ 10 PEIbCOBOM HUTHU C
OosblIelt BRICOTOM Top0a, Mociie Yero BTOPYI0 HUThH CTaBAT MO ypoBHIO. Ha KpUBBIX ydacTkax
MOPSAJIOK YCTPOMCTBA OTBOJIOB 3aBUCUT OT TOT0, HapacTaeT MyynHa WK CHalaeT: IpU pocTe
MTyYUHBI CHAYasa BBIPABIISAIOT MyTh 110 HAPYKHOU HUTH C COOJIOIEHUEM BO3BBILLICHHS, a 3aTEM
10 BHYTPEHHEW; MPU CIaJie MyYWHbl CHUMAIOT MTyYUHHBIE MTOJIKIJIAJIKK CHavYaa 1o BHYTPEHHEH
HUTH, a 3aTeM 110 Hapy>KHOM.

ITpu BeIcOTE TOpOa Oostee S0 MM Ha MPSIMBIX M KPUBBIX yYacTKaxX MyTH, a TAKXKE B TOM CIIydae,
€CIIi B KPUBOM B pe3ylibTaTe HEPABHOMEPHOI'O pOCTa WIIM CMaja My4YuH BHYTPEHHSS HUTh
OKa3aJach BBIIIE HAPYXHOM MIJIM BO3BBIIICHUE CTAJIO OOJIBIIE MAKCHMAIBHO JOIMYCTHMOTO,
paloTHI IO BHIMPABKE ITy4YWH HEOOXOMMO BECTH OJJHOBPEMEHHO MO 00CHM HUTSM.

HpI/I HCIIPABJICHUH MYYUHUCTOI'O MCCTA HA HepCXOI[HOﬁ KpHBOﬁ KpyTH3Ha OTBOAOB BO3BBIIIICHUA
Hapy>1<H0171 peHBCOBOﬁ HUTHU JOJDKHA COOTBETCTBOBATH 3HAYCHUAM, YCTAHOBJICHHBIM
HHCprT(L[PICﬁ 10 TCKYIEMY COACPIKAHUTIO ITYTH.
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Puc. 4.4. IHBeHTapHBIE KAPTOUKHU:

a-1ys penscoB P75, P65 (cocraBuble); 0-1i1s penbcoB PSO (cocTaBHBIC); B - 715
penbcoB P50, P43 (uenpHbIC)

[Topsimok orpaxkaeHus MecTa IMPOU3BOACTBA PabOT M0 UCIPABICHUIO IyTH HA MMyYHUHAX U
CKOPOCTH JIBM)KEHHSI ITO€3/10B 10 MECTy paboT yCTaHABIMBAIOTCS B COOTBETCTBUH C
WucTpykuueit o odecneyeHno 0€30MacHOCTH ABMXKEHUS IO€3/10B IIPU ITPOU3BOJICTBE MyTEBBIX
paboT.

Ilepen nmpomyckoM moesza 1o MecTy padoT BpEMEHHbIE OTBO/Ibl YCTPAUBAIOT C TOMOILBIO
COCTaBHBIX (MHBEHTApHBIX) KapTouek (puc. 4.4), ykiiaJplBa€MbIX [10]l METAIIINUYECKHUE
HOJKJIAIKH; TIPY 3TOM YKJIOH OTBOJA JJOJKEH OBITh HE Kpyde CIEAYIOIIUX 3HAYEHUH NpU
CKOPOCTSIX JIBHKECHUS, KM/U:

1o 40 0,005 81- 0.002
100 .......

41-60 0,004 101- 0.001
120 .......

61-80 0.003 6osiee 120  0.0007

Bo Bcex ciaydasx nepej mpoIycKoM Moe3/1a 0 MecTy paboT IyTh JOJIKEH COOTBETCTBOBATh
CJIEYIOIIUM TPEOOBAaHUSIM: PEIbChl HA KaX10M KOHIIE LAkl JOJKHBI ObITh IPUKPEIICHBI HE
MCHCC UCM JIBYMA KOCTBUISAIMU (HpI/I HCO6XOI[I/IMOCTI/I Hy‘-II/IHHBIMI/I) U IJIOTHO NpUJICTATh K
MOJIKJIAZIKaM; BCE paHee HaJJIePHYThIE KOCTBUIN JOJIKHBI ObITh JOOUTHI, KJIEMMHBIE OOJITHI
AOBCPHYTBI, OTBOABI JOJI’KHbBI OBITE yCTaHOBHeHHOﬁ KPYTHU3HBLI, ITYTh HC JOJDKCH UMCTh
[IEPEKOCOB 110 YPOBHIO U YIVIOB B IIJIaHE, IIPEBBIIIAIOIIMX HOPMATUBHBIC 3HAYECHHUS AJIS JTaHHBIX
YCJIOBHMM 3KCIUTyaTaluH.

[IpukpenneHue K mnagaM MyYMHHbBIX TOIKIAI0K MPOU3BOJUTCS KOCTBIIIMH HOpMaJIbHON
uiHbI (165 MM) 1 yIMHEHHBIMU TyduHHBIME (202, 230,255, 280 MM), a Takxke mrypynaMmu
mumHoi 200,250 mm. [l ucnpaBieHus MyTH Ha IyYHHAX HA y4acTKaxX ¢ KOCTBUIbHBIM
CKpEeIJIEHUEM MPUMEHSIOT yYUHHbIE TTOJKIA/IKH, MTOIpa3iesieMble Ha KapTOUKH, OalIMaKH,
KOpPOTKHE, ITOJIyCKBO3HBIE U CKBO3HBIE HAINAJILHUKH, U3TOTOBIIIEMBIE U3 JIEPEBA, TOJIUMEPHBIX
WIM Ipyrux Marepuainos, yrBepkaeHHbIXx MIIC (Tabm. 4.2, 4.3).



Tabnuua 4.2. Pasmeps! My4HHHBIX TOAKIAT0K

HanmenoBanune IMYYUHHBIX
IOJKJIad0K

Kaproukn

bammvaku

KOpOTKI/IC HallmmaJbHHUKH

[TomyckBO3HBIE
HaIMaTbHUKH

[[InpyHa ¥ JUIMHA TyYUHHBIX TOIKIAIOK,

P43

160x*

160x350

160x450

160x800

MM, IIpH peiibCax THUIIA

P65

170x* 170x*

170x350 | 170x400

170x450 | 170x500

170x800 | 170x800

CkBo3grle HammaiabHUKH |160x2400 170x2400 170x2400

* Pazmep 1Mo A7MHE NOAKIAAO0K COOTBETCTBYIOIINUX THUIIOB.

CymMmapHast
TOJIIUHA
YKJIa/IbIBAEMBIX
MyYUHHBIX
MOJKIIAI0K, MM

15 1 menee

Ot 15 no 25
BKJIFOYUTEIHLHO

[Inan mytu

IIpsiMble U KpUBBIE

IIpsiMble U KpUBBIE
paauycom 350 M u
Oonee

IIpumensiemsle
ITy4YUHHbBIE
MOJIKJIAJIKH

Kaprouku

170x400

170x500

TonmuHa MyYHHHBIX
MMOJIKJIA0K, MM

1;1,5;3;5;8;10; 15; 20;
25

25;30; 40; 50
50; 60; 70; 80; 90

50; 60; 70; 80; 90; 100;

170x800 110

50; 60; 70; 80; 90; 100;

170x2400 110

Tabmuma 4.3. Ilopsamok MpuMeHEHUs MyYHHHBIX TOIKIAI0K

JUTSI TIPUTITABK]
pEIBCOB U
TIOJIKJIAZIOK

(OCHOBHBIC U
JIOTIOJTHUTEITBHI
KOCTBIJIH)

IIpumeHeHne
HalnaabHUKOB

He yknagsiBarores 165

Toxe 165



Ot 25 o 50
BKJIFOYUTEIBHO

Ot 50 no 75
BKJIIOYUTEILHO

Ot 75 mo 90
BKJIIOUHATEIBHO

Kpussie pagnycom
MmeHee 350 m

[Ipssmble 1 KpuBBbIE

[Tpsimble U KpUBBIE
paguycom 1500 M u
Ooiee

Kpussie pagnycom
menee 1500 m

IIpsimMbIe U KpUBBIE
paguycom 1500 M u
Oonee

KpuBbie pagnycom
meunee 1500 m

bamMaku u kapTouku

Kopotkue
HaIIMaJbHUKU U
KapTOYKH

Kopotkue u
CKBO3HBIE
HalINaIbHUKHA U
KapTOUKH

Kopotkue u
CKBO3HBIE
HAIIMATbHUKA U
KapTOUYKHU

Kopotkue u
CKBO3HBIE
HaIMaIbHUKHA U
KapTOUKH

Kopotkue
HaIINaJbHUKU
YKJIa/IbIBAIOTCS HA
Ka)XIIOH IIImaie

CKBO3HBIE
HalIaJIbHUKN
YKJIaJIBIBAIOTCA Ha
KaX0M CTBIKOBOM M
KaXJIOH IISITOM
mmajue. Ha
OCTaJIbHBIX IIIajiax
YKJIAJbIBAIOTCS
KOPOTKHE
HalIaJIbHUKN

CKBO3HBIE
HaIITTaIbHUKN
YKJIAJIbIBAIOTCS Ha
KakJIOM CTBIKOBOM M
KaKJI0M 4e€TBEPTOU
mmaje. Ha
OCTaJILHBIX IIITanax
YKJIAJIBIBAIOTCS
KOPOTKHE
HaIITaIbHUKN

CKBO3HBIE
HaIIMaILHUKN
YKJIabIBAIOTCS HA
KaX0M CTBIKOBOM M
KQKJIOM TpeTben
mmajue. Ha
OCTaJIbHBIX IIIIajiax
YKJIJIBIBAFOTCSA
KOPOTKHUE
HaIIMaIbHUKN

205

205

230

230

255

255



CkBo3HbIE
CkBo3HbIE HaIMaTbHUKA
Bbonee 90 IIpsiMble U KpUBBIE 280
HallaJIbHUKU YKJIQJbIBAIOTCS HA

KaK0U 1Imaine

[Ipumeuanwe. [Ipn ncrpaBaeHUN OJTHOCTOPOHHUX ITY4HH, KOTJIA YKJIaJIKa CKBO3HBIX HAIIIAJIBHUKOB HEl
[I0JIyCKBO3HBIE HAIIIAIbHUKH.

Bce IMMYYUHHBIC TOAKJIAAKU JOJIKHBI UMCTh OTBEPCTUSA IJIA KOCTBIIeH U ypynoB 1naMeTpomM 25
MM.

JI1st CTpenoYHBIX IEPEBOIOB B MIPEAEIIAX PAMHBIX PEIBbCOB U KPECTOBUH ITyYHHHBIE MTOIKIIAIKH
U3TOTOBJIAIOT 110 pa3MepaM CTPEIOYHBIX MOAKIIALO0K, IO KOTOPhIE OHU YKJIAbIBAIOTC.

W3mepeHue TOMIIMHBI YKIAIbIBAEMbIX M CHUMACMBbIX TyYHHHBIX MTOIKJIAI0K IPOU3BOUTCS C
MTOMOIIBIO Ma0JI0OHA-yroabHUKa (puc. 4.5).

Puc. 4.5. [11aG10H-yroMbHUK AJI U3MEPEHHSI TONIIUHBI TyYUHHOMN
MOJIKJIAJIKU

Ha ogHoM KoHIIe mmansl pa3pemaeTcs yKiaablBaTh He 0ojiee IBYX (Tpex - Ipy BPEMEHHBIX
OTBOJ[aX) MyYUHHBIX MOJIKIAT0K.

Hy‘lI/IHHHe IMOAKIAAKHA XPAHATCA B CIICHUAJIBHBIX SIIUKAaX C CCKUUAMUA JIA TTOAKIIAI0K pa3H0171
TOJIIMHBI 1 B HUX XK€ JOCTABJIAIOTCSA HA MECTO pa60T.

Ha ygacTkax myTu ¢ ’ene300eTOHHBIMHY IITATaMH U pa3iebHOM cKkperuieHnu Tuma Kb
BO3MO)XHOCTD BBINPABKU MYTH Ha yYHHAX OTPAHUYMBACTCS CYMMapHOH JTOITyCKaeMO
TOJIIIIMHOM TPOKIAJIOK, YKIAIBIBAEMBIX TOJT TIOAOIIBY peiibca (14 MM ¢ y4eTOM MPOKIaIKH-
aMOpPTH3aTOPAa).

[Ipu GomnpIieii BbICOTE MYYHHBI JOKHA YMEHBIIATHCS YCTAHOBICHHAs CKOPOCTH JIBHXKEHUS
MOE3/I0B U MIPHU YKOHOMHYECKOM 00OCHOBAaHHUH OTBOJ OT ITyYHHBI MOXET OBITh YCTPOCH 3a CYET
MOJIKJIA/IOK Ha JEPEBSHHBIX IIManax, YI0KEHHBIX B MECTE ITyYHHbBI MEXTY JKeJIe300€TOHHBIMU
ImagamMu.

4.2. CnocoObl ucnpaBrieHUs1 NyTU Ha Ny4YMHax



IIpu pocte u cnazie MyyuH UCIPABIEHHUE ITyTH NIPOU3BOAT, KaK IPaBUIIO, yCTPOWCTBOM OTBOJIOB
OT MYYMHHBIX TOPOOB YKJIAIKOM My4YHHHBIX MOJKIaA0K. K HegocTaTkam Takoro cnocoda MokHO
OTHECTHU: OOJIBIIOE KOTUYECTBO MCIIOIb3yEeMbIX IyYNHHBIX MOIKIAOK, COKPAIIEHUE CPOKa
CITy>KOBI IIMaJl, Ha KOTOPbIE YKJIAABIBAIOTCS TaKHUe MOJKIAAKH, OOJBIIYIO TPYIOEMKOCTh paloT.
IToaTOoMy Ha y4acTKax KOPOTKHX TPYHTOBBIX ITyYHH, UMEIOLIUX YCTOMYMBBIN U3 TOZ1a B TOJ
XapakTep U PacloJIOKEHHBIX Ha MPSAMBIX, pa3peliaeTcs NpUMEeHITh KOMOMHUPOBAaHHBIN CIIOCO0,
3aKITIOYAIONIMNACS B COUETAaHUU MOAOMBKY NI € YKJIaJKOW MyYMHHBIX NOAKIAA0K. Ero cyTh B
cienyromeM. OceHblo, epesl 3aMep3aHrueM Oaiiacta U TpyHTa, IyTeM MOoJpe3Ku Oaiacta mnoj
IIMaJaMU B 30HE 0KHMJIAEMOT0 IyYNHHOTO rop0a pebCOIINaNbHYIO PEIIeTKY OMyCKaroT Ha
BEJIMUYMHY, PaBHYIO BbICOTE TOp0a, ¥ Ha IINAaJIbl YKIAIbIBAIOT ITyYHMHHbIE MOAKIAIKN
COOTBETCTBYIOILIEH TOJNIIMHBL. 3UMOM 10 Mepe POCTa MyYHHHOTO rop0a yIIoKeHHbIE OCEHbIO
ITyYUHHBIE MOJIKIIAIKU MOCTENEHHO 3aMEHSAIOT 00Jiee TOHKUMH U B KOHIIE POCTA IMyYHUHbI UX
COBCEM ynalsitoT. BecHOM, o Mepe oceanust MyduHHOTo rop0a, MoJIKIaIKi BHOBb YKJIAJbIBAIOT
U B TIOCJIE/ICTBUHU MTOCTETIEHHO 3aMEHSIOT Ha Oosiee Toscteie. [lociie momHo ocaaku MyYHHbI U
OTTaMBaHUs OayacTa MyYMHHbIE MOJKIAIKA CHUMAIOT U MYTh BBITPABISAIOT MOJOWBKON IIITall.

ITpu ocagke My4nH MOTYT IPUMEHSATHCS J1Ba CIIOCO0a UCIPABICHUS IYTH: CIIOCOO MOCTENIEHHOIO
MTOHMKEHUS] OTMETOK I'OJIOBKH pelibca U C0co0 UX MOBbIIeHU (HapamuBaHust). [lepsoiii
Croco0 SBJIAETCS] OCHOBHBIM, @ BTOPOW MPUMEHSETCS TONBKO KaK HCKIIOUEHHUE PU BBICOKUX
IIyYUHHBIX TOpOaxX KOPOTKOTO MPOTSHKEHUS.

[Tpu crioco0Oe MOHMKEHHUST OTMETOK TOJIOBKU PelibCca UCTIPABIICHHE IyTH HA MTyYWHAX IMPOU3BOIIST
MOCTENICHHBIM OITYCKaHHEM PEJIbCOB 3a CUET 3aMEHBI ITYYHHHBIX TTOJIKIAIOK Ha MOJKIIAIKU
MEHbIIEH TOMIIHUHBI (pucC. 4.6, a).

ITpu cnocoGe MOBBIIIIEHNUS OTMETOK TOJIOBKH pelibca MUCIPABICHUE MYTH MPOU3BOASAT MOABEMKOM
MIPOCEBIINX MECT ITy4YHHHOTO rop0a 3a cYeT YKJIaJK{ Ha IIMajibl MyYUHHBIX TOAKIAI0K (puc. 4.6,
6).

Puc. 4.6. Cxemarnueckue n300pakxeHus: CHOCOOOB UCIIPABIICHUS TyTH MIPU



OCaJKe Iy4rH:

a - IOCTENIEHHBIM OITyCKaHHWEeM; O - HapalllUBaHWEM; B - KOMOMHUPOBaHUEM

JBYX BBILIEIPUBEIEHHBIX c110CO00B; 1,2 - mpoduin myTH COOTBETCTBEHHO

JI0 ¥ TIOCJIe UCTIpaBIIeHHs; 3 - ouepTaHue ropda nocjae YacTUYHOM 0cajKu
ITy4HHBI.

Ha nyunHax ¢ HECKOJIBKUMH CMEXKHBIMU TOpOaMU MOXKET IPUMEHATHCSI KOMOMHUPOBAHHBIN
CI0C00, IPH KOTOPOM HaJl TopOOM HauOOJIbIIEH BEICOTHI UCIPABIISIOT IIYTh YMEHBIICHHUEM €T0
OTMETOK (3aMEHOMH JIeXKaIlMX IyYMHHBIX [TOJAKJIAJ0K Ha OJKIAIK1 MEHBIIEH TOJIINHBI), a Ha
OTAENBHBIX IPOCAJKaX Ha OTBOJAX OT ropda UCIPABIISAIOT MTYTh CIIOCOOOM HapallliBaHUs €ro
OTMETOK YKJIaJIKOW MyYMHHBIX MOAKIAA0K (puc. 4.6, B).

4.3. UamepuTtenbHble paboTbl Npy UCNpaBNeHUU NYTU Ha Ny4YnHax

W3mepuTenbHbie pabOTHI MO OMPEASTICHUIO BHICOTHI TYYMHHBIX TOPOOB, UIMHBI OTBOJIOB OT HHX,
TOJIIMHBI Y9WHHBIX TOIKIAJ0K Ha MINaNax MPOU3BOAATCS C IIOMOIIBIO BU3UPOK HIIH
ontuueckoro npudopa ITPII (cm. puc. 2.3).

[Tpu onpeneneHny BHICOTHI MyYUHHOTO TOpOa BUSHPHYIO TPYOy ONTUYECKOTO mpudopa u
pabouyro peiKy pacroiaraloT Ha TOJIOBKe pefbca (puc. 4.7) COOTBETCTBEHHO B HaYaJIe M KOHIIE
MyYUHHOTO Top0a (B CEUEHUSIX MyTH, HE TIOABEPKEHHBIX MMy4YEHHUI0). BUHPHBIIA JTyd HANPaBISIOT
Ha HYJICBYIO JIMHHUIO paboueli peiiku. 3mMepuTenbHyIo peiiKy yCTaHaBIMBAIOT HA BEPIIMHE ropOa
Y TIO JICTICHUSIM €€ IIKaJIbl OMPEACISIOT BEICOTY Topoa.
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Puc. 4.7. Cxema pacroyio)XeHHs U3MEPHUTEIIbHBIX HHCTPYMEHTOB IPH OIPEICIICHUH BbICOTHI
MYYMHHOTO ropba

[IpoTspkeHue aeMeHTa MyTH ¢ OIMHAKOBBIM YKIIOHOM OTBOJIa OTIPEAETISIOT AEIEHUEM BBICOTHI
rop0a, COOTBETCTBYIOIICH JAHHOMY YKJIOHY OTBOJIa, Ha KPYTU3HY OTBOAA /;/ i.

IIpumep. Bricora myunnnoro rop6a h == 40 mm = 0,040 m; yxinonst otBogoB: i1 = 0,001; i, =
0,002; ;=5 m (c™. puc. 4.1, a)

h-h1 h-5i1 0,040-5-0,001

==y - o002 ~15m



OOm1ast ;yIMHA O0TBOAA OT IMy4nHHOTo ropda L =175 +5 =225 m.
['paHUIIBI 3JIEMEHTOB MYTH C Pa3HBIMH YKJIOHAMH OTBOJa OTMEYAIOT MEJIOM Ha IIEHKe peibca.

TonuuHy MyYUHHBIX MTOIKIAIOK B CEYCHUSIX HAJI IIMAJIaMH OTPEIEIISIOT TIOIEMEHTHO
CJIEIYIOLIUM 00pa3oM.

[Tpu onpeneneHny TOMIUHBI MOIKIAA0K Ha dreMeHTe [, (puc. 4.8, a) 3puTeNbHYyI0 TpyOy
yCTaHABIUBAIOT Ha BepinHe TopOa (Touka C). Ee ropu3oHTaNbHYIO HYJIEBYIO OCh CMEIIAIOT
BBEpX Ha BennuuHy a = L-/; - . VI3MepuTeNnbHyI0 peiiKy yCTaHaBIUBAIOT B TOUKE A TIpH
OITYIIIEHHOH 110 yropa mikaje. ToMIuHy MyYHHHBIX TOAKIAI0K /A Ha DIIEMEHTE /i OTIPEeIsIoT
IO IITKaJIe MOCIeI0BATeIbHO TIepeMeniaeMol U3MEPUTEIFHOM PEKU; OHA paBHA BETUUHHE
OTKJIOHCHU S HYHGBOﬁ JIMHUHA OT BU3UPHOIO JIy4da.

[Tocne onpenenexys TOMIMHBI My4MHHOM MOAKIAAKK B Touke B (puc. 4.8, 6) cMOTpoBYI0 TpyOy OMyCKAIOT /10 YIOpa U BU3UPHbIH JIyd HABOIAT Ha LKAy
H3Mep"TCHLHOfI pCﬁKH C JICIICHUEM, PAaBHBIM TOJIIHHE Hy‘II/IHHOﬁ TOAKJIaIKH hk B Touke B u Tak K€, KaK ¥ Ha 3JICMCHTC [2, TIOCTEIIEHHO NEPECTABIIAA H3MEPUTEIIbHYIO

peliKy, ONpeessioT TONIIUHY ITyYHHHBIX MOAKIAA0K Akl Ha semMeHTe ll
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Puc. 4.8. Cxembl pacrioyiokeHus: U3MEPUTEIbHBIX HHCTPYMEHTOB IIPH
OTIPEICIICHUH TOJIIIMHBI TyYHHHBIX MOAKIAI0K Ha yaacTkax AB (a) u BC (0)
0TBOJIA



HpI/I HCIIPABJICHUHA IIYTHU HAa My4YHWHaX MpHU UX 0CAAKC U3MCPUTCIILHBIC pa6OTBI 10 ONpCACICHUIO
TOJIIWHBI TYYWHHBIX KAPTOYCK Ha KakJI0M IIIajae HECKOILKO YCIIOXKHAOTCA.

[Tocne u3MepeHust BBICOTHI OCEBIIETO MyYHHHOTO TopOa ONTHYECKUIA IPUOOP € OIMYIICHHOIN BHH3
710 yropa 3puTesibHON TpyOoii cTaBsT (puc. 4.9) Ha ero BepiunHe (B Touke C), a U3MEPUTENBHYIO
peiiKy yCTaHaBIMBAIOT HA TAKOM PACCTOSHUU OT HETO (B TOUKE A), IpU KOTOPOM BU3HMpPHAs OCh
npubopa, HaBeJIeHHasl Ha HYJIEBOE JIeJICHUE IIKAIbl U3MEPUTENbHOM peiiku, Obl1a Obl
napajuviejbHa JUHUN MPOEKTUPYEeMOro 0TBojIa 1; Ha yuactke BC. D10 paccTosinue B MeTpax
OIIPEJEISIOT IeJIEHUEM BBICOTHI TOpOa B MIUIJIMMETPAX Ha YKIJIOH OTBOJIA B THICAYHBIX. 3aTeM,
NepEeCTaBIIsAs U3MEPUTENBHYIO PEHKY B CTOPOHY NPUOOPA, OTBICKUBAIOT MECTO, HA KOTOPOM
OTCUeT M0 LIKaje peiku OyaeT paBeH Hy/o (Touka B Ha puc. 4.9). ITocne sToro OepyTt oTcueTs
IO 1IKaje Ha Kaxaou mmnaie Ha yyactke BC. Kax it orcuer OyieT cooTBETCTBOBAaTh BEJIMUMHE,
Ha KOTOPYIO HYKHO YMEHBIIUTH TOJIMHY MYYMHHOM MOJKIAKU HAa JAHHOM LIKaJe.
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Puc. 4.9. Cxema pacnonoxeHus U3MEPUTEIbHBIX HHCTPYMEHTOB MPU ONPEAETICHUH TOIIIMHbI
IYYMHHBIX TOKIAI0K JJIS YCTPOICTBA OTBOJIA MTPU OCAJIKE ITy4HH

IIpumep. Bricora oceBmero rop6a 4, = 40 mm. Yo otBoza Ha yyactke BC i; = 0,002.
TonmuHa nexarnieid B myTH My4uHHON moAknaaku A = 50 MMm. OTcueT Mo miKaie u3MepUTEeIbHOM
peiiku £ = 10 mMm.

Tomuaa My4MHHON MOIKIAIKU, KOTOPYIO HEOOXOAUMO OCTaBUTh B IMyTH, /; = hi - h =50 - 10 =
40 mm.

Paccrosinue ot BepiuHbI rop0a A0 MecTa MepBOil YCTAaHOBKU U3MEPUTEIHHON PEHKHI

he 0,04
=7 " 0,002~ 20M

4.4. NMopapoK BbINONHEHUA padoT



UcnpaBneHue nyTu Ha ny4ynHax BbicoTon Ao 50 MM npu nx pocre. PaGora
BBITIOJIHSIETCSI OpUrazol B COCTaBe yeThipex MOHTepoB myTH (puc. 4.10). PykoBoauT paboToii
Opuraaup myTH (TIpU UCTIPABICHUU ITyYrH BBICOTOM 70 10 MM paboTOit MOKET PYyKOBOJIUTH
MOHTEp MYTH 5-TO pa3psaa).

Boeus, Min

PaGotut

Hanpeprupanue xocThineit Ha 25—
30 MM Ha TpEX KOHIIEX LHTAN FIO3ATH
xoza paGoT K Ha LECTH BrEPEmH 1O i
xoxy paboT, PacCIIHBKA MEPBOTO KOH-
ua wran

Brinecxa pennca it yXJIAIKH
NYYHHHBIX TOIKIANOK

CHATHE NYIHHHBIX H MYTEBHIX
NOAKIIAA0K

IMocTakoBxa NIACTHHOK-3aKpeNHTe-
neit

Jaanerka nocrenm man 2

OuncTxa myrepoit NogKIaIKH

VYxnaaxa nyuMHHBX K nyTesoit FRtE i
RODUTAROK

Onycxanne pennca

TMocaeposarennnas xo6UBKA KOCTHI-
nelf Ha Tperbell Wnane no3anM XoXa
pabot

[Tpummexa pennca x XOHIYY WMATEI Ry sl 4
ZBYMA KOCTBUTAMH ¢ HenoBusxoii ux > -
Ha 25-30 um

[MocnenosareibHOE BANCPIHBAHKE
xocThinell Ha cenpmoft mnane snepexm
no xony pabor

IocnenopaTensHan paclIMBKa Caemy-
OUMX 10 X0ay paboT KOHLOB mman
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Puc. 4.10. I'padyixk OCHOBHBIX PabOT IO MCIIPABIICHUIO ITyTH HA IMMyYHMHAX C YKJIAJKON ITy9HHHBIX
HOAKJIAAO0K TOMIMHOM OT 25 10 50 MM OpHrasoil U3 yeTblpex MOHTEPOB MyTH (LIU(PHI HAZ
yepTouyKaMmu rpaduka 0003Ha4ar0T HOMEpa MOHTEPOB ITyTH)

B noaroroBuTenpHbIN epuoa Opurajga OuMInaeT MyTh OT CHera 1 oOMeTaeT Iumnaiisl (Ipu
HE0OXOJMMOCTH OKUPKOBBIBAET 00JI€ICHEINbII CHET U Jien). PykoBoaurens paboT ¢ OJHUM WU
JBYMsI MOHTEPAMHU IIYTH C OMOIIbIO U3MEPUTEIBHBIX HHCTPYMEHTOB OIPEEISAET BHICOTY
IIyYUHHOTO rop0a, TONIUHY YKJIabIBAEMbIX yYHHHBIX MOJKIAI0K, IPOBEPSIET 10 YPOBHIO
MI0JIO)KEHUE BTOPOM pebCOBOM HUTHU B 30HE IIYYMHHOTO ropOa; OTMEYaeT Ha IIeHKe pesibca
TOJIIIMHY IYYMHHBIX MOJKJIAJ0K, KOTOPbIE TOJIKHBI OBITh YJIOKEHBI HA KaK/10M KOHIIE LIIAJIbI 110
BTOPOi1 pesibcoBOI HUTU. MOHTEpHI TyTH MOAOUPAIOT M0 TOJIILMHE U PACKIIAIBIBAIOT IO KOHIIAM
1Inajg MyYUHHbIE MOAKIAAKHU U IJIACTUHKHU-3aKPETUTENIN; BbIIEPTUBAIOT JONOJHUTEIbHBIE U
TPETbU OCHOBHBIE KOCTBUIN 110 BCEMY (POHTY paloT.



B ocHOBHOU nepro/ BHa4ajle HaJAepruBa0T OCHOBHBIE KOCTBUIM HAa TPEX KOHLAX Al 103311
Xo/1a pa0OT M Ha MIECTH IINaJIaX BIEPEIH 110 X01y padoT. 3aTeM yCTaHaBIUBAKOT
TUAPABINYECKUM TOMKpAT U I10CJI€ PACIIUBKHU JBYX KOHIIOB IIIIAJl BEIBELIMBAIOT PEILCOBYIO
HUTH Ha HGO6XO,HI/IMYIO BBICOTY JJIA YKIIAJIKWU ITYYWHHBIX IMOJKJIAI0K. ITocne 3Toro YAQITAKOT
MyTEBbIE U MyYWHHBIE (IPH UX HATWYMM) TOAKIAJKH, OYMIIAIOT ITyTEBbIE MOJKIAIKU OT JIbAa U
I'pA3U; CTABAT INIACTHHKU-3aKPECIIUTEIIN, OYUIIAOT MCCTO IO IMOAKIAAKaMHU OT JibJa U I'PA3H.
3areM yKJIaJbIBaIOT ITyTEBbIE U IIyYMHHBIE MOAKJIAKN O] PEIbC U BEIPABHUBAIOT X I10
KOCTBUJIBHBIM OTBCPCTHAM, CHUMAIOT FI/I,HpaBJ'II/I‘—IeCKI/Iﬁ AOMKpAaT U NEPEHOCAT K CICAYIOIIEMY
y4acTKy paboT; MPHUIIUBAIOT PEJIbC HA JBYX KOHIIAX IIMAaJ Ha Ba KOCTHUISA Ha KaXX/I0M KOHILIE, HE
nobusas ux Ha 10-15 MM, 1 IepexoIsIT K CIEAYIONIEMY Y4acTKy paloT.

[Topsimok paboT 1O yCTPOMCTBY OTBOJA COXPAHIETCS M HAa OCTAJIBHBIX IIMajiax Mo MepBoi U
BTOPOI1 peNIbCOBBIM HUTSM, A TAK)KE 110 IPYTYIO CTOPOHY ropoa.

[Ipu nosiBneHny noe3na Uiy Npy MOJIYYEHUN U3BEIIEHMS O €r0 MOAX0AE MOHTEPHI IIyTH
MPEKPALLAOT JaJbHEWIlIee HaJAEpruBaHue KOCTBUIEN U PACIIMBKY 1Inajl. B 3aBUCUMOCTH OT
TOJILUMHBI MOCIEAHEN YI0KEHHOW ITyYMHHOM MOAKIAJAKU U BEIUYHUHBI YKIOHA BPEMEHHOTO
OTBOJIa PYKOBOJIUTENH PA0OT OMpeIeNsieT KOTMIEeCTBO A, Ha KOTOPhIX HEOOXOAMMO YIOKUTh
WHBEHTAPHbIE KApPTOUYKH; YKIIAbIBAIOT UX, 3aT€M CHUMAIOT IOMKpAT, 100UBAIOT HAJIEPHYThHIE
KOCTBUIM M 3aIIHMBAOT PACIIATHIE KOHLBI IITIaJ.

ITocne MMPOITYyCKa MOoeC3/1a IMyTcBas 6p1/1ra/:[a MPUCTYNACT K BBINTOJIHCHUIO OCHOBHBIX pa60T B
YCTAHOBJICHHOM ITOPSAJIKE.

K 3aximountenbHEIM pa60TaM OTHOCSATCS: 3a0MBKa TPETbUX OCHOBHBIX U JOIIOJIHUTCIIbHBIX
KOCTBLJICH B IpeJieniax 0TBOJOB, YOOpKa IIEIbl, CHATHE CUTHAJIBHBIX 3HAKOB, BHICTABIISIEMBIX Ha
BpeMs ITPOU3BOJICTBA PaOOT | Jp.

Habop HEeoOX0IMMBIX HHCTPYMEHTOB, UCIOJIb3YEMBIX ITPH UCTIPABICHUH ITyTH Ha IMyYUHaX
[IPUBEICH HUXKE:

OnTuueckuit npudop (I1PI1) win BU3upKU, KOMIUIEKT 1
JlomMKpar ruapaBIndecKui 1
Jlom namuaterit 3
MoOJIOTOK KOCTBIJIbHEIN 3
JHexcenb 1
Hanneprusarens koctbuien 1

Jlomara xene3Has 3



[Ta610H-yroabHUK 1

[ITa610H-yHUBEpCATBHBIN 1
[Ta610H pabounit 1
Mermna 3
PyneTka MeTasutiueckas 1
[TepenocHas anmaparypa paguoCBs3U U ONMOBENICHUS (KOMILIEKT) 1

UcnpaBneHue nytn Ha ny4ynHax cBbiwe 50 MM npu nx pocTte. PaboTy BBITOIHACT
Opuraaa u3 BOCbMH MOHTEPOB ITyTH (6€3 yueTa CUTHAJIMCTOB). PyKoBOAUT paboTOi TOPOKHBIIHI
Macrep.

PaGoTh! BBHIMOTHSIOT OJJHOBPEMEHHO IO JIBYM PEIbCOBBIM HUTSIM, CHavaja 1o OJHy CTOPOHY
MyYHMHHOTO rop0a, a 3aTeM 1o Apyryto. J{ist aToro Opurany OensT Ha JBe TPYIIbL, U KaKAas
MPOU3BOAUT PabOTHI CAMOCTOSITETIFHO Ha KaX/10i pelbCOBOI HUTH.

B noxaroroBuTenbHbBIN NEpUoOJl BCE MOHTEPHI IIYTH OYMILAIOT MYTh OT CHEra U 0OMETAlOT IIIajbl
1o BceMy (pOoHTY paboT. 3aTeM Ha OYUCTKE IyTHU OT CHEra OCTAl0TCs TPOE MOHTEPOB ITyTH.
JIopOXHBIN MacTep COBMECTHO ¢ MOHTepaMu IyTH Ne 4 1 5 ¢ MOMOIIbI0 BUSHPOK WIIH
OINITUYECKOr0 MpUOOpa orpeaessieT BICOTY IyYMHHOTO TopOa 1 TONIIMHY MyYUHHBIX MOJKIAJIOK,
KOTOpBIE TOJKHBI ObITh YJIOKEHBI Ha Ka)K/IOM KOHIIE IIIaJIbI 10 IEPBOM peIbCOBOM HUTH (C
YUYETOM TOJILUHBI JIEKAIUX B IIyTH IIYyYUHHBIX NOJKJIAI0K) U PE3yIbTaThl 3alIUCHIBACT HA
KOHIIax mmai. B ato Bpemst Opuraaup myTH Onpeaesser MojoKeHHe 10 YPOBHIO BTOPOit
PEeNbCOBOM HUTH U TOJIIMHY YKIA[AbIBAEMBIX HA HEH IIyYUHHBIX IIOAKIAN0K C 3aIIMChIO UX Ha
KOHI[aX IIIaj.

MonTep mytu Ne 6 monbupaet 1o ToNIIMHE TpeOyeMble MyYHHHBIE MTOIKIAIK!, ONpPEAeseT
COOTBETCTBYIOIIYIO JUIMHY KOCTBUIEH M PACKJIaAbIBAET UX O KOHIaM mmai. MonTepsl mytu Ne 7
1 8 MPOU3BOISIT OCTYKMBAHME U BbIIEPTUBAHNE OOIIMBOYHBIX U TPETbUX OCHOBHBIX KOCTBUIEH U
MTOCTAHOBKY IUIACTUHOK-3aKPEIUTEIIEH.

OcHOBHBIE paOOTHl HAYMHAIOT BBIIIOIHATH IIOCJIE OTPAXKACHUSA MeCTa IIPOU3BOJCTBA PabOT
CUTHaJIaMH OCTaHOBKH. [lyTeBas Opuranga 1Byms rpymnmaMu 1o 4 4es. MpUCTYNaeT K yCTPOUCTBY
OTBOJIa 10 OJIHY CTOPOHY T'OpOa OJHOBPEMEHHO 0 00EHM PENBCOBBIM HUTSIM: II€pBas Ipymmna
MPOU3BOJUT PAOOTHI MO OJHOM PEIbCOBOM HUTH, a BTOPAs - IO IPYTOM.

Bhauasne kaxas rpyrnna MOHTEpOB IyTH HaJJEpruBaeT KOCTHUIM Ha 25-30 MM Ha TpeX-ueThIpex
KOHIaX IIMaJ 110331 X0Ja padoT U Ha IIECTH-CEMU KOHIIAX ILIIaJl BIEPEAU 10 XOLy padoT.
3arem Tpu MOHTepa ImyTH Ne 1-3 pacmmMBaroT TpU MEPBBIX KOHIIA 1A, Ha KOTOPBIX TpeOyeTcs
yKJIaJiKa MyYUHHBIX TOJKIAI0K, @ MOHTEp ITyTH Ne 4 TOTOBUT MECTO /1JIsl YCTaHOBKHU
TMJPaBIMYECKOTO IOMKpaTa, YCTAHABIMBAET €0 U BHIBEIINBACT PEJIbCOBYIO HUTh.



Montepsl iyt Ne 1-3 cHUMAIOT myTeBble (M IyYUHHBIE, IPH UX HATWYUH) TOAKIAIKH,
MIPOU3BOJAT OUUCTKY METAIUIMYECKHUX MOJIKIIAOK OT I'PSI3U U JIbJA, CTABIT B OTBEPCTUS IS
KOCTBUIEH IIIACTUHKU-3aKPENIUTENH, 3aUUILIAI0OT AEKCEJIEM IIOCTENb IIIANbI, IIOCIE YEro
YKJIa/IbIBAOT MMy4YMHHBIE U ITyTEeBbIE MOJIKIIAIKH, BHIPABHUBASI UX MO0 KOCTHUIBHBIM OTBEPCTHUSM.
3areM CHUMAIOT JOMKpAT, IPUIIMBAIOT PEJIbC HA TPEX LINaJax MO KOHLIAM JABYMS KOCTBUIIMHU, HE
nobusas ux Ha 25-30 mm. MonTep mytu Ne 4 mepeHOCUT THAPaBIUUYECKUI TOMKpAT K
CIIe/IyIOIeMy MECTY (uepe3 JBa-TpH HINaJIbHbBIX SAIIMKA), @ MOHTEepHI yTH Ne 1-3 nobuBarot
KOCTBUTM Ha TIEPBOM KOHIIE TITAJIBI TI03a1 X0/1a pPabOT M HaIIEPTUBAIOT KOCTHUIN Ha 25-30 MM
Ha cebMO-JIEBATOI MIManax mo Xoxy pador.

B Takoii jxe mocie10BaTebHOCTH BBITIOIHSIIOT PA0OTHI IO YCTPOWCTBY OTBOJA HA OCTATbHBIX
IImajgax 1mo OJHy U JIPYT'YI0 CTOPOHBI Topoa.

B ciywasx koraa B mpezeniax 0TBOJa MMEIOTCSI CKBO3HbBIE HAINAJIbHUKU U TpeOyeTcs UX 3aMeHa
Ha 0oJiee TOJICThIE WIIM HEOOXOIMMa YKJIaJKa CKBO3HBIX HAIINAJIbHUKOB BHOBb, 00€ I'PYIIIbI
MOHTEPOB IyTH Ha Y4aCTKe JI0 IEPBOT0 CKBO3HOTO HAIIMAIbHUKA pab0Ta0T TakK, KaK 3TO
OIMCAHO BBILIE, a HA IINAaIaX CO CKBO3HBIMM HAINAJIbHUKAMU 3aMEHa WIN YKJIa/IKa UX
MIPOU3BOJUTCS COBMECTHO TEMU MOHTEpPAMH IyTH 00EHX TPYIII, KOTOPHIE 110 TEXHOJIOTHH padoT
YIAJISIOT, @ 3aTEM YKJIAJbIBAIOT HOBBIE ITyYHHHBIE U ITyTEBbIE MOJKIAIKH.

PacntKy KOCTBIHefI, MPUKPEIIIAIOINX CKBO3HBIC HAINMAJBHUKHA K HIMajlaM, HeO6XO}II/IMO
BBIITOJIHATH B IIEPHUOJ] OCHOBHBIX pa60T.

IIpu nosiBneHnN noe3aa Wik MpH MOITYYEHUH U3BEIEHUS O €r0 MOAXO0JE MOHTEPHI IIyTH
MpeKpalaoT padoThl (JalbHElIIee HaIepTUBaHNEe KOCTbUIEH U pacIIMBKY KOHIIOB 1mnai). B
3aBHCHUMOCTH OT TOJILMHBI [TOCJIETHEN YIOKEHHON OCTOSIHHON ITyYUHHOW MOJKIIAAKU U
BEJIMYMHBI YKJIOHAa BPEMEHHOI'O OTBOJIa OpUTaup MyTH ONpPEEIIIeT KOJTMUECTBO IIaj, Ha
KOTOPBIX HEOOXOIMMO YJIOKUTh MHBEHTapHbIE KapTouku. MoHTeps! myTH Ne 1-3 (kaxkaas rpymnna
10 CBOEH PEIbCOBOM HUTH) YKJIabIBAIOT NHBEHTApHbIE KAPTOUKHU, ITOCIIE 4ero MoHTep myTH Ne 4
CHUMAET FMAPaBIMYECKUNA JOMKPAT.

3areM Bce MOHTEPEBI ITIYTU ABYMS I'pyIIIaMnu ,Z[O6I/IBaI-OT KOCTBIJIM M 3alIMBAaIOT paCllINTbIC KOHIIbL
mIrasi.

ITocne IMPOITYyCKa IMoe3/1a BCA 6p1/1raz{a MPpOA0JIKACT BBIIOJHATE OCHOBHBIC paGOTLI.

[Tocne oxkoOHYaHUS OCHOBHBIX PA0OT MO YCTPOMCTBY OTBOJIOB CUTHAJIBI OCTAHOBKH CHUMAIOT.
MoHTepbI MyTH YCTPaHSIOT MOSBUBIINECS MOCIIE MPOIYCKa MOE30B OTAECIbHbBIE OTCTYIUIEHUS 110
YPOBHIO, I1a0JIOHY U HalpaBJIEHHUIO, JOOMBAIOT KOCTBIIM, a TAaKXKe 3a0MBAIOT TPETbU OCHOBHBIE,
JOTIOJTHUTENIbHBIE U OOIIMBOYHBIE KOCTBUIM HA BCEX MIMAaiax B MPENeIax OTBOIOB; MPUIIUBAIOT
HAIlMAJIBHUKY K IIIanaM, yOUparoT CMEHEHHbIE TyYMHHBIE MOJKJIAKU, KOCTBUIN U YIAJSIOT
HIEIy € IyTH.

UcnpaBneHue nyTu npu ocaake ny4mH BbICOTOMN A0 50 MM. PaGoTy BhIMOIHACT
Opuraza B coctaBe TpeX MOHTEPOB IyTH. PykoBoauT paboToii Opuraaup myTu.

B noaroroBuTenpHbIN NepuoO PYKOBOIUTEIL pabOT ONpeenseT TpaHuIbl HCIIPABIIEMOTO
y4acTKa IIyTH U OTMEYAET UX MEJIOM Ha IIEWKe peibea, ocie yero MoHTep mytu Ne 1
packiaabpIBacT 110 KOHIAM I [IJJACTUHKHU-3aKpenuTenau. B 31o Bpems moHTeps! ytu Ne 2, 3
BBIIEPTUBAIOT 110 BCEMY (PPOHTY pabOT IOMOIHUTEIbHBIE U TPETHU OCHOBHBIE KOCTBLIH.



[To oxOHYaHWH MOATOTOBUTEIBHBIX paOOT OpUraga MPUCTYMAET K UCTIPABICHHIO MTYTH 10 OJHY
CTOpPOHY OCEBIIIETO ropba CHavyaa 1mo MepBoii, a 3aTeM MO BTOPOIl HUTH B TAaKOU
MOCJIEA0BATENBHOCTH.

Bnavane Bce MOHTEpHI IyTH HaAEPTrUBalOT KOCThUM Ha 10-15 MM Ha ABYX KOHIIAX IITIaj
M03aIu X0/Aa padoT M HA TPEX KOHI[AX IITAaJl BIEPEAN MO XOAy PadOT M PacIIMBAIOT OJTHOCTHIO
OJIMH KOHEI] ILIAaJIbl, HA KOTOPOM HaJ0 CHSTh MEPBYIO MyYHMHHYIO NOJIKIAIKY. 3aTEM MOHTEP
myTd Ne | ycTaHaBIMBaeT TUAPABIMYECKUIN JOMKPAT B SAIIUKE MEXKIY IBYMs IEPBBIMH KOHIIAMHU
IIMaJ ¥ BBIBELIUBACT PEIbC Ha HEOOXOAUMYIO BBICOTY ISl CHATHUS MTyYUHHBIX NoAKIaaokK. [locme
3TOro MOHTEp MyTH Ne 2 yrnansieT myTeBYIO U IMTyYUHHBIC MTOAKIAIKH, OYHUIIAET MTyTEBYIO
MOJIKJIAJIKY OT I'psi3u, @ MOHTEp MyTH Ne 3aCTaBUT MJIACTUHKU-3aKPEIUTENH, .OUULIAET OCTEIb
[INaJbl OT TPSI3U U, TPU HEOOXOUMOCTH, 3a4UIIAET ee. 3aTeM MOHTEp ImyTH Ne 2 yKiaabiBaeT
MyTEBYIO MOJKIAIKY O PENbC, U BBIPABHUBAET €€ M0 KOCTHIIILHBIM OTBEPCTHSIM.

B 510 Bpems monTep mytu Ne 1 paciuBaeT BTOpOil KOHEI] IMaibl, 1 padOThI O U3BATUIO
MMyYUHHBIX TIOJKJIAIOK OBTOPsitoTcs. [lociie okoHuaHust paboT 1Mo U3BIATUIO MMyYUHHBIX
MOJIKJIA/IOK Ha JBYX KOHIIAX Iiraji, MoHTep myTu Ne 1 cHUMaeT rupaBiIndecKuil JOMKpar u
MIEPEHOCUT K CIIEIYIOIIEMY Y4acTKy paloT.

MonTeps! yTi Ne 2, 3 mpUIIMBAIOT Ba KOHIIA IINAJI HA JIBa KOCTHUIS, He 1o0uBast ux Ha 10-15
MM, U IEPEXOAAT K CIEAYIOIIEMY Y4acTKy paloT.

[TocnenoBarenbHOCTH pabOT MO YCTPOMCTBY OTBOJIA COXPAHSIETCS M Ha OCTAJIBHBIX HIMajiax 1o
NIEPBOM U BTOPOM PENbCOBBIM HUTSM, a TAKXKe 110 IPYTYIO CTOPOHY ropoa.

IIpu nosiBineHNnN NMO€3/1a UK NIPU MOTYYECHUH U3BEILEHUS O €r0 IOAX0JE MOHTEPHI Iy TH
IIPEKpaIIaoT JAJIbHENIEee HaJIeprMBaHUE KOCTbUIEH U PaCIIMBKY KOHIIOB Lumaji. J[Ba MOHTepa
ITyTU YKJIaJbIBalOT MHBEHTAPHbIEC KAPTOUKHU, 3aTEM CHUMAIOT T'MIPABINYECKUN JOMKpAT U
OMOTaroT MOHTEpY IyTH Ne 1 100MBaTh KOCTHUIH U 3aIIMBAIOT PACIIUTHIN KOHEIl HINabl.

KonudecTBo minan, Ha KOTOPBIX HEOOXOAMMO YJIOKUTH HHBEHTAPHBIE KAPTOUYKH, OMIPEIENSIET
PYKOBOJUTEIH PaObOT B 3aBUCUMOCTH OT TOJIITUHBI MMOCTEAHEH OCTABICHHON MyIHHHOU
MOAKJIAKHA U BETUYMHBI BPEMEHHOT'O OTBOJIA.

[Tocne mpomycka moesaa Bcsi Opuraa MpUCTYIaeT K BBITOIHEHUIO OCHOBHBIX pa0OT B TOM e
MOPSIZIKE.

[Tocne oxkoHYaHUSI OCHOBHBIX Pa0OT MO YCTPOMCTBY OTBOJIOB MOHTEPHI IyTH YCTPAHSIOT
MOSIBUBLIMECS IOCIIE MPOITyCKa MOE3/10B OTENIbHbIE OTCTYIUIEHUS 110 YPOBHIO, IIA0I0HY U
HaIpaBJICHHUIO, TOOMBAIOT KOCTBIIH, A TAK)KE 3a0MBAIOT TPETbU OCHOBHBIE M JIOMIOJHUTEIbHbIC

KOCTBIJIM Ha BCEX MIIIajlaX B IPECACiiaX OTBOAOB, 3aTEM y61/1pa10T IICITY C IIYTH. H606XOI[I/IMI>IC
MCXaHHU3MbI U UHCTPYMCHTBI ITPUBCACHBI HUKE:

Ontuyeckuii npudop (I1PI1), komruiext 1

JloMKpat ruapaBiInyeCcKuil 1

Jlom namyarteiii 3



MoIIOTOK KOCTBUIBHBIM 3

Jlexcenpb 1
Jlomara xene3Has 3
[ITa610H yHUBEpCATBHBIN 1
[ITa6mon pabounii 1
Hanneprusarens kocTblieh 1
[[Ta610H-yrompHUK 1
Mertna 3
IlepeHocHas amnmaparypa pagluoCBs3U U OMOBEIICHUS, KOMILIEKT |

HcnpaBnenue myTu npu ocajgke MydrH BeICOTOM cBbIte S0 MM. PaGoTy BeImoIHSIET Opuraaa u3
BOCHMH MOHTEPOB ITyTH. PyKOBOAUT pabOTOM TOPOXKHBIN MacTep.

PaboTb! BeqyTCcsl OJJHOBPEMEHHO IO ABYM PEIbCOBBIM HUTSIM, CHa4aja 1o OHy CTOPOHY
IIy4YUHHOTO rop0a, a 3areM 1o apyryto. s aToro Opuragy AeysaT Ha ABE IPYIIIbI, U KaXKaast
IPOU3BOJUT PAOOTHI CAMOCTOSATENILHO HA CBOEH peIbCOBOM HUTH.

B noarotoBuTenbHbIN NEPUOJ JOPOKHBIN MACTEP COBMECTHO € JBYMSI MOHTEPAMH ITyTH
ONTUYECKUM IPUOOPOM ONpPEEINAeT IPaHULIbl UCIIPABIISIEMOTro yyacTka myTu. OcTaibHble
MOHTEPBI MyTH NOAOUPAIOT U PACKIIAIBIBAIOT HA KOHIIAX IIMAJ ITyYUHHbIE OAKIAIKH,
BBIIEPTUBAIOT TPETbH OCHOBHBIE U OOIIMBOYHBIE KOCTBIIM, PACKJIAIbIBAIOT Ha KOHIIAX ILIIaJ
IIJIACTUHKU-3aKPEIUTENN U IIyYMHHBIE KOCTBUIHN.

[Tocne orpaxkaeHust Mmecta pabOT CUTHAJIaMHU OCTAaHOBKHU OpHUTraja B IOJHOM COCTaBE MPHUCTYMAET
K UCIIPABIICHUIO MTyTHU IO OIHY CTOPOHY OCEBIIIETO ropOa 0JHOBPEMEHHO M0 00CHM PETbCOBBIM
HUTSM B TaKO# MOCJIe10BaTeIbHOCTH.

Buavane Bce MOHTEpBI yTH (Ka)kasi TpyIIa O CBOEH pelabCOBOM HUTH) HaI€PTUBAIOT
KOCTBLIHM Ha 25-30 MM Ha Tpex-4eThIpex IIMajiax BIepeau 1Mo Xoay padoT U Ha ABYX-TpeX KOHIax
1Irnajn no3aau xona pabort. 3areM Tpu MoHTepa myTH Ne 1-3 pacmmBaroT TpH KOHIA IINal, Ha
KOTOPBIX HEOOXOIMMO CHSTh WM 3aMEHHUTh HAa MEHBIINE IYYUHHBIE NOKIAIKI, 2 MOHTEP IIyTH
Ne 4 ycranaBnuBaeT ruipaBIMuECKUi TOMKpAT C MOCJIEIYIOIUM BbIBEIINBAHUEM PEILCOBON
HUTH. MoHTepsl yTu Ne 1-3 CHUMAIOT Iy4HHHBIE U ITyTEBbIE NOAKIAIKH, IPOU3BOAAT OUUCTKY
ITyTEBBIX MOAKJIAIOK OT IPSA3H, CTABST IUTACTUHKU-3aKPEIIUTENH, 3a9UIIAI0T JEKCEIEM INaIbl



MOJT TIOAKJIAIKaMH U YKJIAJBIBAIOT MyTEBbIE (MIPU HEOOXOAUMOCTH ITyYUHHBIE) MOIKIAIKH,
BI)IpaBHI/IBaSI HUX 110 KOCTBIJIbHBIM OTBepCTI/IHM. HOCJ’I@ CHATUA FI/I}IpaBJ'II/I'—IeCKOFO )10M1<paTa OHHU
3alIMBAIOT Ha JIBa KOCTHUISA TPH KOHIIA TN, He 100uBast KOCTHUIH Ha 25-30 MM, 3aTeM
N0OUBArOT KOCTBUTH Ha MEPBOM IITMAJIE MO3a1 X0a padoT U HaaAepruBaoT Ha 25-30 MM Ha
YeTBEpPTOH IIMale BOEPeaH MO XOay paboT, COXpaHssi HHTEPBAI B MIECTh MITMAT ¢ HEAOOUTHIMU
KOCTBUIAMMA. OCTaBJ'ISITI) KOCTBIIIN HG}IO6I/ITI>IMI/I Ha MI€CTU KOHIIAax HIImaJl HGO6XO)II/IMO JJIA
YCTPOMCTBA BPEMEHHOIO OTBOJIA MIPU MPOIMYCKE MOe3/a.

B Takoii mocnemoBaTeIbHOCTH TPOU3BOIITCS paOOTHI M HAa OCTAIBHBIX IITaNax 10 OJHY
APYTYIO CTOPOHY OCEBIIIETO Topoa.

B ClIydasx Koraa B peaciiax 0TBOJa UMCHKOTCA CKBO3HBIC HAIINAJIbHUKU U HCOGXOI[I/IMO X CHATDH
WM 3aMEHUTH Oolee TOHKHUMHU, 00e TpyIIbl MOHTEPOB IIYTHU Ha YU4aCTKE A0 IIEPBOI0 CKBO3HOI'O
HalIaJbHHUKa pa60Ta10T KaK yYKa3aHO BLIIIC, a Ha HITaJIaX CO CKBO3HbIMU HAIIITAJIbHUKaAMU
CHATHUC UJIK 3aMCHY HMX BBIIIOJHAKOT COBMECTHO TC MOHTCPEI ITYTH 00eunx I'pyIIi, KOTOPBIC 110
TCXHOJIOI'HU pa60T YAQIAIOT, a4 3aTCM YKJIIAABIBAOT HOBBIC ITYYWHHBIC U ITYTCBBIC MMOAKIIAAKH.

[Ipu nosiBiIeHNHM 110€3/1a UIIU IIPU ITOTYYEHUU U3BEILECHMS O €r0 MTOAX0AE MOHTEPHI ITyTH
MIpEKpaIIaoT JAJIbHENIIee HaJepruBaHue KOCThUIEH U paciMBKy mmnai. Kaxnas rpynmna
MOHTEPOB ITyTH, paboTasi Ha CBOEH PeIbCOBON HUTH, YKJIa/IbIBA€T MHBEHTApHbIE KAPTOUKH Ha
BPEMEHHOM OTBO/JIE, TOCJIE YEro J00MBaeT KOCTHUIM Ha KOHIAX Il Ha OTBOJIE U HAa PaCIIUTHIX
Hmnanax.

Yucno mmnall, Ha KOTOPBIX HEOOXOAMMO YIOKUTh MHBEHTApHbIE KAPTOUKH, 3aBUCUT OT TOJILIMHBI
IIOCJIETHEW OCTABIIECHUCS B IIyTH IMOCTOSIHHOW ITyYMHHOM MOAKIAJAKU U YKIOHA BPEMEHHOIO
otBoja. [Tocne mpomycka noesna Bes Opuraja npoaokaeT OCHOBHBIE paOOTHI B TOM e
MOPSIZIKE.

[Tociie OKOHYAaHUS OCHOBHBIX Pa0OT MO YCTPOKUCTBY OTBOJIOB CUTHAIIBI OCTAHOBKH CHHUMAOT.
MoHTephl IyTH YCTPAHSIOT NOSIBUBLLUECS M1OCIIE MPOITYCKA MOE3/10B OT/EIbHbIE OTCTYIJICHUS 110
YPOBHIO, IIA0JIOHY Y HATIPABJIICHHUIO, TOOUBAIOT KOCTHUIH, a TAKXXKE 3a0MBAIOT TPEThU OCHOBHEIE
JIOTIOJIHUTEJIbHBIE ¥ OOIIMBOYHBIE KOCTHUIM; MPHUIIKMBAIOT HAIINAIFHUKY K LINalIaM, 3aTeM
yOUPArOT CHATHIC TyYHHHBIE MTOAKIIAKNA U KOCTHUIH, YIAISIOT SNy C MyTH.

5. KomnnekcHble nnaHoBo-npeaynpeauTesribHble paﬁoTbl, BblMOJIHAEeMbIe C
npumMmeHeHnemMm MallnH U MeXaHUu3mMoB

5.1. O6wume nonoxeHus

KoMrtekcHble T1aHOBO-TIpeyTIpeAUTEIbHbIE PA0OTHI, BHITIOIHAEMbIE YKPYITHEHHBIMU
OpuragaMu ¢ MpUMEHEHHEM MEXaHU3MOB (3JIEKTPOIINAIoNno00eK, THAPaBINIECKUX
PHUXTOBILUKOB, PA3rOHOYHBIX MPUOOPOB U Jp.), IPOU3BOIATCS B TEXHOJIOTHUECKHe "OKHA",
3aJI0KEeHHbIE B rpaUK IBMKEHUS 10€3/10B, U B MHTEPBAJIbl BpEMEHU MEXKIY MOe3JaMH1 32
npenenamMu "okHa'.

CocraB nyTeBoil Opurajsl onpezensercs koauuecTsoM npumensiemsx DI, nepeunem u
00bEMOM OT/IENIBbHBIX PA0OT, BXOAALIMX B 001uil komiuieke. [pu ucnonbzoBanuu yetsipex DILIT
coctaB Opurazsl - 8-10 gen.; mpu Bocbmu DIIIIT - 14-18 wen. Ha mpakTrke B OOJBITHHCTBE
CIIy4aeB CTApAIOTCs BBINOJIHATH IJIAHOBO-IPEAYIPEAUTENbHbIE PA0OTHI C MPUMEHEHUEM
yetbipex DI, npunumas Bo BHUMaHue, uto D111 no3BoisIOT BITIPaBIATH TyTh U MOJOUBATH



IIMajibl BBIOOPOYHO, T. €. TOJILKO B TEX MECTaX, IJIe UMEIOTCSA OTCTYIUIEHUS 10 YPOBHIO,
MIPOCaaKU WM oTpsiceHHble mmnaibl. [Ipu Beimpaske ¢ DIIII BeIcOTa MOgBEMKH HE
JTUMUTUPYETCS; TOAOUTH LINATy MOXHO MPH JIF000H MOIbEMKe, HE3aBUCUMO OT CTEIIEHU
YIUIOTHEHHU OaijiacTa, yTo MO3BOJISET HE MOIOUBATH IIMAJIbI TaM, TJIE [0 COCTOSHUIO MTYTH
BbINpaBKa He Tpedyercs. Kpome Toro, mpu mainoii (10 6 MM) BbICOTE IOABEMKH ITOIOMBKA MOXKET
OBITh OTHOCTOPOHHEHN. VIcX0Ms U3 3TOT0, SIEKTPOIIITATIONOI00MKH 1E1eCO00pa3HO MPUMEHSITh
IIPY BBINIPABKE JOKATbHBIX, HEOOJBIIUX MO MPOTKEHUIO PACCPEIOTOUEHHBIX YUACTKOB
BBITIPaBKH.

[Ipu MexaHU3UPOBAHHOM BBIIPABKE MYyTH K MOATOTOBUTEIBHBIM Pab0OTaM OTHOCATCS
M3MEpHUTENbHBIC OTIepalliy, PEryIMPOBKa 3a30POB, 3aUMCTKA 3ayCCHIIEB Ha JIEPEBSIHHBIX IITIANIaX,
OYKCTKA OT I'PSI3U CKPEIICHUH, yOOpKa 3aCOPHUTENCH C MOBEPXHOCTH OAJLTACTHON MIPHU3MBI,
MPOrpOXOTKa I1eOHs (1iu 3aMeHa Oasuiacta APyruX BUIOB) B MECTAX BBIMIIECKOB U IpyTHe
pa60TI>I, KOTOPBIC MPEAIICCTBYIOT OCHOBHBIM M MOT'YT BBIIIOJHATHCA OTACIBHO OT HUX.

K ocHOBHBIM paboTaM OTHOCSTCS: yAaJeHUE MYYHHHBIX KAPTOUYCK H3-TIO MOIKIAJI0K IIPH
KOCTBUIBHOM CKPEIJICHUH HJIH PEryJIMPOBOYHBIX MPOKIIAI0K M3-IT0J1 MOIOMIBEI pejibca MpU
pasnensHOM ckperuieHnu tuna Kb, vactuynast oTpeIBKa (TIpU 3arpsi3HEHHOM U UpE3MEPHO
VIUIOTHEHHOM IIEOCHOYHOM OaJljIacTe) MIMAJbHBIX SAIIMKOB, MOABEMKA ITyTH JOMKpaTaMH Ha
3aJjaHHbIC OTMETKH, noaouBKa 1mnan DI, 3aceinka 0anaacToM IIHalbHbIX SITHKOB, JOOMBKA
IIPOTUBOYTOHOB, CMECTHBIIIUXCS OT I IIPH IMOJA0UBKE, 3aKPEIUICHNE KJICMMHBIX M 3aKJIaTHBIX
6ountoB nipu ckperiennu Kb.

B 3akmounTenbHble pabOThl BXOAT: TIIATEIbHASI PUXTOBKA ITYTH IO BceMy (PpOHTY padoT,
MOJTITMBAaHUE Tae€K CTHIKOBBIX OOJITOB, MJIAHUPOBKA OAJJIACTHON MPU3MBI, YOOPKa CHSTHIX
MaTepUAIIOB BEPXHETO CTPOEHHUs, IPUBEICHUE B MTOPSIOK KIOBETOB U IPYIMX BOJOOTBOIHBIX
COOPYXEHUH B MECTAX UX 3aCOPEHMUSI, 3aWJIMBAHUS, HAINYHS PACTUTEIBHOCTH U JIp.

Ha tex kunomerpax, Ha KOTOPBIX MPOTSHKEHUE MYTH C OTCTYIUICHUSIMHE, TPEOYIOIINMHU
ycTpaHeHus, coctasisier 6oiee 30-35 %, maHOBO-IIpeypeaUTeNbHbIE padOThI LIeIeco00pa3HO
IIPOU3BOAUTH CO CILJIOLIHOW BBIIIPABKOM MYTH U MOAOUBKON LIMNaJl ¢ IPUMEHEHUEM MallliH.

Ha rutaHoBo-Tipetynpe IMTeIbHBIX padoTax MPUMEHSIOT CIEAYIOINE MAITUHBL; BEIIIPABOYHO-
nonouBouHO-puxToBouHBIe THIAa BIIP, BITPC; 6annactHo-ymnorautensHyo bYM; 6amnactHo-
pacnpenenuTenbHyo (tuianupoBumk 6amiacra) [1b; penbcoouncturensuyro POM;
puxtoBounsie P-02, I1Pb, 3JIb; myteBoit MoTopHblii raiikosept [IMI'; mammuny CM-2 u nip.

[Ipu BBIOTHEHUH TJIAHOBO-IPEAYIIPEIUTENBHBIX PaOOT HAa yUacTKax ¢ acOeCTOBBIM 0ayiacToM
MPUMEHSIOT TaKXkKe BBIIPAaBOYHO-TIOIOMBOYHO-0TAEI0YHYI0 MamHy BIIO, snextpobannactep co
CTpyHKaMH, Xxormnep-ao3aropsl. [Ipu Hanuuun quHamuudeckoro crabminsaropa mytu (JCII) ero
HCIIOJB3YIOT BMECTO MalIMHbl bYM.

5.2. TunoBble TeXHONOrn4yeckue npouecchbl NIaHOBO-
npeaynpeauTeribHbIX paboT

Pa3paboTano HECKOIBKO BHUIOB TUITOBBIX TEXHOJOTHUECKUX TMPOIECCOB MPOU3BOACTBA IJIAHOBO-
MPEeAYIPEAUTENBHBIX PA0O0T, OTIUYAIOIIUXCS OJMH OT APYTrOoro KOHCTPYKIIMEH BEPXHETO
CTPOCHHUSI, BUJIOM Oayl1acTa, KOJIMYECTBOM MAIIIMH, BXOSIIUX B KOMILJIEKC, U JIP.
XapaKTepuCTUKN OCHOBHBIX TEXHOJIOTMUECKUX MPOLIECCOB MPOU3BOCTBA MJIAHOBO-
MPEAYIPEAUTEIBLHBIX Pa0O0T C UCTIOJIL30BAHKEM BBITIPABOYHO-ITOI0MBOYHO-PUXTOBOYHBIX MAITH
BITP-1200, BITPC-500, BITP-02, BITPC-02, Haubomnee pacpoCTpaHEHHBIX HA CETH, IPUBEICHBI
B Ta0m. 5.1. JIyis MamyH Jpyrux THUIIOB ¢ 00JIee BHICOKON MPOU3BOIUTEIHHOCTHIO



MOCJIeI0BATENILHOCTh Pa0bOT ocTaercs ToH xe. [Ipu 3ToM cienyeT yuuThiBaTh, YTO
COOTBETCTBEHHO JIOJDKEH OBITh YBEITHUYEH TEMII COMYTCTBYIOIIUX Pa0OT M COCTAB BBHITIOIHSFOIINX
ux Opuraj.

Tabnuua 5.1. OcHOBHBIE TEXHOIOTUYECKHUE TPOIIECCHI IPOM3BOICTBA [IAHOBO-
HpeIyNpPeTUTEBHBIX Pa00T C MPUMEHEHHUEM KOMIUIEKCOB MAIIUH

[TopsinkoBeiii  CoctaB mammH = Xapaktepuctuka nytd | [IpopomkurensHocts  DpoHT pabot (BIpabdo

HOMEP B KOMILJIEKCE "okHa", u "okHO"), KM

1 POM, BIIP, 3BeHbeBO# NyTh C 2 0,5-0,75
I1b, BYM JIEPEBAHHBIMH IITTIAJIAMHA

2 POM, BIIP,  beccTbikoBOii MyTh Ha 2 0,5-0,75
I1b, BYM, JKeJIE300€TOHHBIX
IIMIT Hmnajgax

3 POM, BIIP, 3BeHbeBO# NyTh C 3 2,4
[1b, BYM (nBa nepeBsTHHBIMH IITIAJIaMU
KOMITJIEKCA)

4 POM, BIIP,  beccTbikoBOIi MyTh Ha 3 2.4
IIb, BYM, JKeJIE300C€TOHHBIX
[IMI" (nBa 1IIanax co CKPerieHueM

komriekca) Kb

5 CM, DJIb, [TyTe Ha acbecToBOM 5 5
BIIO (omun Oajutacte ¢
KOMILJIEKC); JIEPEBSIHHBIMHU IITTATAMH
BIIP, I1b,
bBYM (tpu
KOMILIEKCA)
6 CM, DJIb, [TyTs HA acOecTOBOM 5 5
BIIO (omun  Gammacte ¢
KOMILIEKC); JKeIe300€TOHHBIMH
BIIP, bYM, HInajiaMu
16, [IMTI (Tpun
KOMITJIEKCA)
7 CC-1M, CM, 3BeHbEBOI MyTh € 5 6
POM, MIIPC, nepeBsHHBIMU ILIATaAMH
MITY, BIIP,

I, BYM



8 CC-1M, CM, beccTbikoBOM IyTh C 5
POM, MIIPC, xene300eTOHHLIMHA
IIMI', MBTX, mmamamMu
MITY, BIIP,
I16, BYM

nmedanue. [Ipu ucrnonp3oBannu BMecto BYM nuHaMHUYECKOro cTabMaIn3aTopa ImyTH
pou3BOAUTEIHLHOCTE MamiH BITP moxer ObITh TIOBBITIICHA HA 15-25 % 3a cueT cokparieHus
BPEMEHHU Ha 00KKUM IIEOCHOYHOTO OaiacTa.

[lepBbie ABa TEXHOIOTMUYECKHUX MPOLECCAa B OCHOBHOM NPUMEHSIOTCS IPU BBINIOJIHEHUN padoT B
eXKeHEBHbIE TeXHOJornueckue (''ckonp3saniue") "okHa". TpeTHil 1 YeTBEPTHIA TEXHOJIOTUYECKNE
MIPOLIECCHI TPUMEHSIOT MPU BBIMOJIHEHUU Pa0OT OJTHUM-/IBYMsI KOMIJIEKCAaMHU MallliH B
CHENHaLHO MPEeN0CTaBIsieMble "OKHA" MPOIOHKUTEIBHOCTHIO 3-4 4 1 Oonee. [1aThIif 1 miectoit
TEXHOJIOTUYECKHE MTPOLECCHI MPUMEHSIOT Ha y4acTKax ¢ acOECTOBBIM 0aIacTOM.

B nepcnexTuBe miuaHupyercs ocHalleHue auctaniuui nytyu mMamrHamMu MITPC (aiis BeimpaBku
PEBCOB C HEPOBHOCTSAMU B CThIKaX METOJOM XOJI0HOU npaBku), MITY (aiis1 BeIpe3ku
3arps3HEHHOTO IEOHS B MecTax BhITUIECKOB), MBTX (11 cMeHBI jkenie300eTOHHBIX miman). B
CBSI3U C 9TUM Pa3pabOTaHbl ONBITHBIE TEXHOIOrHUeckue nporecchbl (Ne 7 u 8 B Tabm. 5.1) ¢
BKJIFOUEHHEM 3TUX MAIIMH B OOLIMI KOMIUIEKC ITyTEBBIX MALINH, UCIIOJIb3YEMbIX Ha IJIaHOBO-
NpeaynpeauTeNbHbIX paboTax.

Mecta paboT orpaxxJaroTcs CUTHaIaMU OCTAaHOBKH B COOTBETCTBUU ¢ VIHCTpyKLMel no
obecrieueHnIo 0e30MaCHOCTH ABHKEHHS [0€37I0B IIPH MIPOU3BOCTBE IIYTEBLIX palboT.

PaboTra MalIMHHBIX KOMILIEKCOB MOXKET OBITh OpraHn30BaHa BAXTOBBIM METOAOM. Kommnexkcam
MpUAAOTCA KyneﬁHBIe BaroHHI, Hep6060py,HOBaHHI)Ie Mo MOCTOAHHOC JKUJIBE, KPBITHIC I'PY30BbLIC
BaroHBbI, HepeD60pyI[0BaHHBIe o1 CKJIIaabl FCM, U MCXMACTCPCKHUC.

TexHOonornyeckui npouecc nNnNaHoBoO-NpeaynpeauTeNibHON BbINPaBKY NYTU C
npumeHeHmem mawumH POM, BIP, NB, BYM (MMI" npu ckpennenun Kb) B
TeXHonorn4yeckoe "OKHO" NPOAOIMKMTENbHOCTLIO 2 Y. B noaroToBUTENbHBIN TIEPHOT
YAQAKOT 3aCOPUTEIIN C ITIOBEPXHOCTH OaymracTHOM MMPU3MBI; OIIPCACIIAIOT MCCTO Ha4aJia pa6OTI>I
mamuHel BITP u BBICOTY IOABCMKHU ITYyTH, B TOM YHUCJIC HA ICPCXOAHBIX KPUBBIX.

B ocHoBHO# niepron (B "0KHO") BBIMONHSAIOT pabOThI, MPUBEACHHBIE HA puC. 5.1.



Yacet

Puc. 5.1. I'pacdhuk nmnaHOBO-TIpeyNpeIUTENBHBIX PaOOT MO BBINPaBKE MYTH C
IPUMEHEHNEM KOMIUIEKCA MALIMH B TEXHOJIOTMUYECKOE "OKHO'" IPOIOJIKUTEIBHOCTBIO 2
q:

1 - Bpemst Ha IpHUBEIEHUE MYTEBBIX MAIIWH U3 TPAHCIIOPTHOTO MOJIOKEHUS B pabouee U
HA000pOT; 2 - yAaJeHne peryIupoBOYHBIX MPOKIAA0K pu ckperiennu Kb win
IIyYUHHBIX KapTOUYEK MPHU KOCTBUIBHOM CKPEIJIEHUH; 3 - YCTPOHCTBO MPOCBETOB MEXKIY
NOJIOIIBOM penbea U GaactoM MammHoi POM; 4 - cMa3ka U 3akpernsieHue
KJIEMMHBIX U 3aKi1aaHbIX 601T0B MamuHoi [IMI' (mpu ckperiennu KB); 5 - BeinpaBka
myTy ¢ moaduBKoi mman mamuHoi BIIP; 6 - Beirpy3ka Oannacta u3 xormrmep-
J03aTOPOB; 7 - pacupeeieHre U iiaHupoBKa Oamiacta mamuHoi I1b; § - ynmornenne
6amnacta MamnHo BYM; 9 - no6uBKa NpOTHBOYTrOHOB (ITPU KOCTBIIIBHOM
CKpEIUICHUH) U 3aKPEIJICHUE CTHIKOBBIX OOJITOB

B 3axmountensHeii nepuoy (rmocine "okna") myteBast Opuraga 100MBaeT KOCTBUIN U 3aKPEIUIIeT
CTBIKOBBIE OOJITEHI.

IIpu BbIIIpaBKE MyTH HA y4acTKax C KeJIe300€TOHHBIMU HINajJaMU HOATOTOBUTEIbHBIE PA0OThI
BBITIOJIHSIOTCS TAK)KE, KaK U HA YYaCTKE C JCPEBIHHBIMY IINIAJIaMUA. B OCHOBHOM niepro cHavalia
YAAISAIOT PETYIMPOBOYHBIE TPOKIAAKHA U3-I10 MOJOIIBEI peJibCOB; 3areM mamuHa [IMI' crutoms
CMa3bIBaeT U 3aKpeIlIsieT KJIEMMHBIE U 3aKJIaHble OOJIThI BO N30€KaHUe CABMIKKH LA IIPU UX
noa0OuBKe, ciaenoM 3a Helt Mmamuaa BIIP Beimpasinsiet, puxtyer u moxdousaet myThb. [Tocne sToro



BBITIOJHsIETCS T0OaBIeHNe OaiacTa U3 XOMIep-/103aTopoB ¢ TUIAHUPOBKOH ero MarmuHo# [1b;
MamHa BYM ymnoTHsieT 6aniacT B MIMATBbHBIX SIIUKAX U HA OTKOCAX MPU3MBI.

B 3akmrounTenbHBIN Nepruoa MOATATUBaAOT rafiKM CTBIKOBBIX 6OJ'ITOB, a npu H€06XOI[I/IMOCTI/I n
KIICMMHBIX B MECTaX CHATHUSA PCTYIIMPOBOYHBIX ITPOKIIAIOK.

TexHOnornyeckum npouecc nnaHoBo-nNpeaynpeavTenbHON BbINpPaBKU NYTU Ha
webeHOYHOM ObannacTte ABYMA KOMMJIeKCaMM MaLUUH B "OKHO"
NPOAOIMKUTENBbHOCTBLIO 3 Y. PaGoThl o yOopke 3acopuTeneil C MOBEPXHOCTH OaIacTHON
NPU3MBI, YAATEHUIO X U3-TI0J TIOJIOIBEI PEITLCOB, OUYMCTKE CKPEIUICHUH OT TPS3H U Ma3yTa,
OZIMHOYHOM CMEHE HETOIHBIX CKPEIUICHUH U IIIal, PeryupoBKe 3a30POB B CTHIKAX
MPOM3BOIATCS 3apaHee CaMOCTOSITENIFHO - C TPUMEHEHHUEM MAIMH JIN00 BPYYHYIO ITyTEBBIMH
Opuragamu. [IporpoxoTka 3arpsa3HEHHOTO MEeOEHOYHOTo Oanacta He TpeOyeTcs.

Pa6ots! B "okHO" (puc. 5.2) BHINONHAIOTCS Ha MpoTshkeHuu 2400 M ABYMsI KOMILIEKCaMH,
KKl 13 KOTOpbIX BKItoYaeT Mamuubl POM, I[IMI (npu ckpernenuun KB), BIIP, I1b, BYM;
COITYTCTBYIOIIHME PAOOTHI BHIMOJIHACT YKPYIIHEHHAs IyTeBast Opuraja yiuciaeHHOCTbio 10-12
MOHTepoB IyTH. [Ipu HEOOXOAMMOCTH BBIIIPaBKU IIyTH B 30HE MEepee3/ia OHA BBIMOIHAETCS
CaMOCTOSITENIbHO ITyTeBOM Opurazoi ¢ aBTokpanoMm. IIpu 3ToM nmojbeMka myTH B 30HE Iepeesia
JIOJKHA BECTUCH C COOJTIOACHNEM TPeOOBaHUM, IPEIBIBISEMbIX K POJOIbHBIM YKIOHAM
IIPOE3KEN YacTH mepeessa.




Puc. 5.2. I'paduk rmraHoBo-npeaynpeInTeNbHBIX paboT MO BBINPABKE IMyTH
JIBYMSI KOMITJIEKCAMHU MAILMH B "OKHO" MPOAOIKUTEIBHOCTHIO 3 U:

1 - BpeMs Ha IpUBEAECHUE IYTEBBIX MAIIMH U3 TPAHCIIOPTHOTO MOJIOKEHUS B
pabouee u HA060POT; 2 - yaJleHNe PeryIupOBOUHBIX MIPOKIIAI0K MPU
ckperuieHnd Kb win mydrHHBIX KapTO4YEK IIPU KOCTBUIBHOM CKpeIieHuu; 3 -
YCTPOMCTBO MPOCBETa MEXTy MOIOIIBOM pefbca u OaimactoM MamuHoi TOM;
4 - cMa3Ka U 3aKpeIuieHre KJIEMMHBIX U 3aKiIaHbIX 001ToB MamnHoi [IMI (ipu
ckperuiennu Kb); 5 - BpinmpaBka myTH ¢ noaOuBKo# mmnan mamuHoi BIIP; 6 -
BBbITpY3Ka Oajuiacta U3 XOIIep-103aTopoB; 7 - MJIaHUPOBKa Oajtacta MalIMHON
I1b; 8 - ynnotHeHnue 6amnacta MamuHoi bYM; 9 - noOuBKa MPOTUBOYTOHOB
(Ipu KOCTBUILHOM CKPEIUICHHUHN) U 3aKPEIJIEHUE CTHIKOBBIX OOJITOB

Bcenen 3a nocieqHUM Moe310M Iepe]l HadyaJloM "OKHA" Ha IIEPEroH OTIPABIIAIOTCS KOMILJIEKCHI
MamuH. [To npubbITHHN UX K MecTaM Hayajla BbIIPABKH IyTH, OTMEYEHHBIM 3apaHee JOPOKHBIM
MacTepoM (C LEJbI0 YIy4IlIeH!s YCIOBUM BHEAPEHUS MOA00EK B OaiacT Mpyu Majloi BeTUYMHE
MOJIbEMKH IIYTH HayaJlo BBINIPABKU LI€1€CO00pa3HO BBIOUPATH B CTHIKE C MPOCAAKON WK
OTpPSICEHHBIMU ILTIAJIAMH, JTUOO B MECTE, I/I€ yAaJICHbI IyYNHHbIE KAPTOUKH), MAIIIUHBI
MIPUBOZATCS B paboyee MOJI0KeHUE U HauuHAaloT BhipaBKy. Mammna BIIP BeinipaBiiser nyTh co
CIUIOLITHOM MOAOMBKOM LIl M PUXTOBKOM IyTH, BCIIE]] 38 HEH OCYIIECTBISETCS MONOJIHEHHUE
OaJiyacta M3 XOIIep-A03aTOpoB ¢ ITaHUPOBKOM ero MaiuHoM [1b; mamuua BYM ymnotasier
0ayuiacT B IIMAJIBHBIX SAMIMKAX U 32 TOpLAaMU mmmnai. 3a MamrHoit BYM nBa moHTepa mytu
MOTPABJISIIOT LIIAIBI U IPOTUBOYTOHBI, CABUHYTBIE CO CBOMX MECT IIPH MOIOUBKE.

IIepen xaxxon mammHoW BITP MOHTEpBI ITyTH CHUMAIOT IIy4YWHHBIE KAPTOUYKHU. B memsax
YMEHBIIIEHUS TTOTPEOHOCTH B MOHTEPAX IyTH 3Ta paboTa MOXKeT ObITh HavaTa 3a 2-3 1 10 "okHa"
C BBIIaYeH MOe3/1aM MpeaypexaeHui 00 yMEHBIIEHUH CKOPOCTH JBIKEHUS (KOHKPETHOE
3HAYEHUE YMEHBIIICHHON CKOPOCTH ONpPEEseT JOPOKHBIM MacTep B 3aBUCUMOCTH OT TOJILIUHBI
CHUMAEMBbIX ITyYHHHBIX KapTOUEK MJIM HAIIIAIbHHUKOB).

B KoHIIe BBIIIPaBKY IIEPBOI0 y4acTKa IIyTH JOJDKEH YCTPaUBaThCs OTBOJ C YKIIOHOM,
COOTBETCTBYIOIIMM YCTaHOBJICHHOW CKOPOCTH JBMKCHHS. [10 pereHnto TopoKHOTO MacTepa Ha
OTBOJIE MOXET OBITh IPETYCMOTPEHA OTPHIBKA OasIacTa B MIMAJIbHBIX AMIMKAX C HEJBIO JIYUIIero
BHenpeHus 00iikoB MamuHbl BITP B 6amnacr.

ITo oxoHuaHnH BBIIIPAaBKH YUYAaCTKOB ITYTH MAallIMHBI IIPHUBOJAATCA B TPAHCIIOPTHOC IMMOJIOKCHHE U B
TAKOM K€ MMOPAIKE, KaK U IIPU ABUKCHHUU HA IICPCTOH, OTIPABIAIOTCA HAa CTAHIHIO.

ITocne "okna" myTeBas Opurajga J00MBaeT KOCTBHIIN U JIOBEPTHIBACT FaliKM CTHIKOBBIX OOJITOB.

[Ipu nnaHOBO-IpeAYPEIUTENLHOM BRINPaBKE MYTH Ha JKEIe300€TOHHBIX IIMaiaxX K KaKIOMY
KOMITIeKCY AoOaBsiercs Mammaa [IMIT muist 3akperieHus: KIEMMHBIX U 3aKJIaTHBIX O0JITOB
Briepeau mammHbl BITP. [Tepen 3akpernyienneM 00JTOB MOHTEPHI IYTH YIQISIIOT PETYIUPOBOYHBIC
MPOKJIAIKU U3-T10]1 TTOJIOIIBBI PEIHCOB.

ITocne "okna" 3aKPCIUIAOT CTBIKOBBIC 0OJIThI HA YPaBHHUTCIIbHBIX IIPOJICTAX, ITPU HCO6XO,Z[I/IMOCTI/I
AOBCPTHIBAIOT raiKy KJIEMMHBIX 0OJITOB B MECTax YAQJICHHA PETYIMPOBOYHBIX IPOKIAI0K.

TexHonornyeckuu npouecc nnaHoBo-npeaynpeauTernbHbIX paboT No BbinpaBkKe
nyTv Ha acbecTtoBOoM GannacTte ¢ npMMeHeHueM Komnnekca mawwuH CM, BIO,
ANb, BIP, BYM, INb v ap. B "OKHO" NnpoaomkuTenbHOCTLIO 5 4. B nporecce



AKCIUTyaTalliy MyTH Ha acOECTOBOM OastacTe Ha MOBEPXHOCTH OalsIacTHOM MPU3MBI 00pa3yeTcs
3aTBepeBINas (TIOX0Kasi Ha CIIEMEHTHPOBAaHHYIO) KOpKa TommuHo#i 3-4 cm. OHa 3a7ep>KuBaeT
OOJBIIYIO YaCTh 3aCOPUTENICH HA TTIOBEPXHOCTHU MPU3MBI U TMIO3BOJISIET JIETKO UX YOUPaTh
meToyHbIMA MamHaMu Tina CM. OgHako HEKOTOpas 4acTh 3aCOPUTENEH BCE K€ MonaaaeT Mo/
Inanbl ¥, yIJIOTHSACH MO/ Oe3JaMU, TOCTENEHHO YXY/IIAET IPEHUPYIOIINE CBOMCTBA
acOecToBOro 0aymiacta v MPUBOAUT K TIOBBIIIEHHOMY €T0 YBJIAKHEHHIO U PaCCTPOMCTBY MyTH.
DTOT HETIOCTATOK JIETKO YCTPAHSIETCS Pa3phIXJICHUEM YaCTHUHO 3arpsI3HEHHON U CUJIBHO
YIUIOTHEHHOH TOIIMAIBHON MOCTEIN CTPYHKaMHU dJIEKTpoOasuiacTepa U mepeMenmBaHueM
Pa3pBIXJICHHOTO CJI0S C YUCTHIM acOECTOBBIM 0aJIacTOM Tepe]] BBIMPABKOM MyTH.

ITpu y6opxke 3acoputeneit Mammuoi CM ¢ MOBEpXHOCTH MPHU3MBI IETKAMU YaCTUYHO Cpe3aeTcs
Y BEepXHUH CI0ii acbecTa, MO3TOMY BBITIPAaBKa IYTH MPOU3BOIUTCS C JO0OABICHHEM B ITYTh
OasacTa U3 Xommep-103aTopos B 06beme 200-300 M*/km.

IlepBruyHas BbINpaBKa IyTH, HOJI0KEHHE KOTOPOro OblIO HapyuieHo npu padore DJIb
npousBoautcs MamuHoi BITO. [ToatoMy Ha myTH ¢ acOeCTOBBIM 0aylIacTOM IJIAHOBO-
IpeaynpeauTeNbHble padoThl BBIMOJIHAIOTCS TpeMs KOMIUIEKcaMu MaluH (puc. 5.3). B nepBsiii n
BTOpOM KOMILIEKCHI BXoaAT MamnHbl CM, OJIb, xonnep-no3aropHslii coctas, BI1O, I1b. Otor
KOMIUIEKC MALIMH IIPOU3BOJUT YOOPKY 3aCOpUTENEH ¢ IOBEPXHOCTH OasIaCTHOM MPU3MBI,
PBIXJICHHE TOAIINATBFHONW acOECTOBOM MOCTENH, BBITPY3KY B ITyTh acOecTa U NEPBUYHYIO
BBINPaBKY ITyTH.
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Puc. 5.3. I'paduk manoBo-npeaynpeauTenpHbIX padoT MO BEINPAaBKE IyTH Ha acOECTOBOM
OamiacTe TpeMs KOMIUIEKCAaMH MaIIvH B "OKHO" MPOAOIKUTEIBHOCTBIO 5 U:

1 - Bpems Ha npUBEACHUE IMYTEBBIX MAIIMH U3 TPAHCIIOPTHOTO MOJIOKEHHUS B pabouee H
HAo00pOT: 2 - yaajeHue peryIMpoBOYHbIX MPOKIIAJOK npu ckperieHud Kb nin mydnHHbIX
KapTOYeK MPH KOCTBUILHOM CKPEIUIEHUH; 3 - yAaJeHne BEpPXHEro cios 6amuiacta (KOpKH)
MamHO CM; 4 - pa3pbIxJIeHHE TOAIINAIBHON MoCTeNu cTpyHKaMu nipu npoxozae JJIb; S -
BBITPY3Ka IEOHS U3 XOIIep-A03aTopoB; O - BeIpaBka myTH Mammzoi BI10-3000; 7 -
pacnpezeneHue 1 miaHupoBka 6amnacra MmamuHoi [1b; 8 - no6uBka mpoTuBOyroHoB (pu
KOCTBUTLHOM CKPEIUIEHUH) U 3aKPETICHNE CTHIKOBBIX OOJITOB;



9 - cMma3ka U 3aKkperieHue KIEMMHBIX U 3aKkiagHbix O0ostoB MammHou [IMIT (mpu ckperuienun
KB); 10 - BeinpaBka myTu ¢ moaouBkoil mman mamunoit BIIP; 11 - ynnotHenue 6amiacta
MammHoO bYM

Bropas rpymnmna cocTouT u3 MaluH BblpaBodHoro komiuiekca (BIIP, BYM), koropeie
IIPOM3BOAST BTOPUYHYIO BBIIPABKY MyTH ¢ TOAOMBKOM 1INal U yIJIOTHEHUEM Oajuiacta B
LINAJIBHBIX ALIUKAX U 32 TOPLAMH LIIIaJ.

COHYTCTBYIOH_[I/IC pa6OTBI IIpHU KAKJI0M KOMILICKCC MAIllMH BBIIIOJIHATOTCA ITYTCBBIMU 6pI/Ira,HaMI/I.

BeinpaBka myTH B 30He I1€pee3/I0B BIMOJIHAETCS CaMOCTOATENBHO - JINOO0 /10, 1100 mocie
BBINPABKH ITyTH, TO3TOMY Ha (poHTE pabOTHI KOMIIJICKCOB MAIIMH B JIeHb "OKHA'" Mepee3ibl He
paszOuparorcs.

AHaOTUYHBIM 00pa30M MPOU3BOISATCS IIAHOBO-TIPEAYTIPEAUTEIbHBIC PAOOTHI HA YIACTKaX C
acOecTOBBIM 0aJIaCTOM Ha XKeJe300eTOHHBIX mmanax. [Ipu 3Tom 3akpernieHne KJIeMMHBIX U
3aKJIaTHBIX OOJITOB C IEJIBI0 UCKIIFOUEHHS CIIBIDKEK IIITIAJl CO CBOUX MECT MPH MX MOJAOHBKE
mamHou BITP npousBoaurcsa mammuoin [IMI'.

OnbITHLIN TEXHONOrMYECKUN NnpoLecc nnaHoBo-npeaynpeauTeribHbIX
paboT, BbINOMHAEMbIX C NPUMEHEeHueM KomMmnsnekca mawuH CC-1M, CM,
POM, MIPC, NMI, MBTX, MY, BIP, N6, BYM Ha 6ecCcTbIKOBOM nyTu ¢
Xene3ob6eTOHHbIMM WNanamMm u webeHo4YHbIM 6annacTtomMm B "OKHO"
NPOAOIMKNUTENbHOCTBLIO 5 Y

YcnoBusa npousBoacTBa pabor

®pont padot 8000 M, B ToM urcne Ha 6000 M BBHIIOIHIIOTCS MOATOTOBUTEIbHBIE PAOOTHI, a Ha
2000 M - ocHOBHBIE pabOTHI CAMOCTOSITEIbHBIMI KOMIUIEKCAMH MAIlIUH.

OO6beMbl pabOT Ha OJJTHOM KHJIOMETPE (B CPETHEM): IPOTPOXOTKA 3arPsI3HEHHOTO MICOHS B MECTax
00pa30BaBIINXCS BHITUIECKOB Ha NTyOuHY 20 ¢M HIDKE MOJOMIBHI mmal - 10 mor. M MyTH; OYrcTKa
PENBCOB M CKPETUICHUH OT TPsI3H M Mojpe3Ka Oaiacta mnoj noaonBoi pensca - 1000 M o
KaKJI0M peTbCOBOM HUTH, YOOpPKA 3aCOPUTENICH C MOBEPXHOCTH OaymacTHOUM mpu3mbl - 1000 Mm;
CMEHa HETOHBIX IIIMAJ - 3 MIT.; CMEHA HETOHBIX CKPETUIeHU - 2 % OT 00I1ero KOJIMYECTBA;
BBITNIPAaBKa U30THYTHIX PENLCOB B CTHIKAX - 8 CTHIKOB MO OJTHON PENIbCOBOM HUTH; U3BSITUE U3-T10]T
penbca peryaupoBOYHBIX MPOKIIAIOK - 400 KOHIIOB IMaT; CMa3Ka U 3aKPETUICHUE KIEMMHBIX U
3aKiIaaHbIX 601TOB - 1000 M; BRITpaBKa MyTH ¢ TOA0MBKOM 1mmai - 1000 M; yrioTHeHne
OasacTa B IIMAJBHBIX AMIMKAX M HA OTKOCAX MPU3MBI rociie moaouBKy mmai - 1000 m;
noGasnenue B myTh Gaswtacta - 100 M*; onpaBka 6alIacTHON MPU3MBI U IUIAHUPOBKA 0O0YHH -

1000 m; ounctka kroBeToB - 100 M; pazbopka u cOopka repees3a ¢ Kelne300eTOHHBIM HACTUIIOM -
1.

PaboThI BEITTOJIHSIOTCS B IOATOTOBUTENLHBIA, OCHOBHOM U 3aKJIFOYHTEIBbHEIN dTanbl. Y4acTOK
nyty 6000 M HaxoxuTcs B padote 4 AHS.

Cocmag pabomarowux:



HauanpHuk ydactka (pyKOBOAUTENb PAOOT)....cc.verveennennee. 1

JIOPOKHBIE MACTEPA .evveenveeneeeeneeeeeeaneeannns 2
BpUraivpbl YTH ....ooeveveiieeeeiiieeeeee, 4
MOHTEPBI IIYTH ..eeeeeevveeeenerreeeereeeeeannns 34
MaIIMHUCTBI MYTEBBIX MALIHH ......eevvveenveeerennneans 36
CHTHAITUCTBI ..o 9

OpraHusauus pa6ot

B noaroroButenesHbi 3Tan (puc. 5.4) uetsipe MoHTepa myTH (Ne 1-4) no Hayana "oxHa"
CHUMAIOT NMUKETHBIE U KUJIOMETPOBbIE 3HAKU.
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Puc. 5.4. I'paduk BbITIOIHEHHS paOOT B MOATOTOBUTEIBHBIN TAIT:

1 - cHSTHE MUKETHBIX 3HAKOB; 2 - 0(hOpMIICHHE 3aKPBITHS TIeperoHa, npoOer MaliiH K MECTY
paboT; 3 - OUMCTKA U MJIAHUPOBKA KIOBETOB MyTeBbIM cTpyroM CC-1M; 4 - ouncTka KioBeTa B
MecTax MPEensTCTBUM 1715 pabOoThI CTPYTa; 5 - YCTPOICTBO BBIXOJIOB U3 KIOBETA; 6 - yOOpKa



3acopureneit MamnHoit CM-2; 7 - ouuCTKa penbCcoB U cKperieHui mamnHoil POM-3; § -
npaBKa peabCOBBIX cThIKOB MainHoit MITPC; 9 - mpoBepka penbcoB e ekTockonuei
TENEKKOM; /0 - BBITpy3Ka KeJIe300€TOHHBIX Al U KOHTEHHEPOB CO CKPEIICHUSIMU
apesunoit MIIT; 11 - yknaaka BpeMEeHHOro nepees3iHoro Hactuia; 12 - pazdopka
IIOCTOSIHHOT'O TIEPEE3IHOr0 HAaCTUIIA

[Tocne 3aKkpbITUA NIEPETOHA, CHATHUS HAIPSKEHUs B KOHTAKTHOW CETH, OTKJIFOYEHHUS OT PEIIbCOBOMI
HUTH MIEPEMBIYEK, COETUHSIIONINX PEbC ¢ onopamu, myteBoi ctpyr CC-1M HaunHaeT
MPOU3BOJUTH OYMCTKY KIOBETOB. /[Ba MoHTepa myTu (Ne 1-2) nepexiitodatorcsi ¢ paboTsl 1Mo
CHSTHUIO TMKETHBIX 3HAKOB HA Pa300pKy MOCTOSHHOT'O NE€PEE3THOI0 JKeJIe300€TOHHOIO HACTHIIA U
YKJIaJIKy BPEMEHHOT'O JIEPEBSHHOIO HACTUJIA C IIOMOIIBIO aBTOKpaHa. A MOHTepsl 1yt Ne 3-4
MEePEXOAT HAa OYUCTKY KIOBETOB B MECTaX MPEMNSATCTBUH JIIsl padOThI CTPYTa, a 3aTeM - B MECTax
BBIXOJIOB U3 KIOBETOB.

Bcnen 3a ctpyrom cHeroybopounast mammmma CM-2 youpaer ¢ myTu 3acoputenu, Mammaa POM-3
OUMIIIAET PEIbChI U CKPEIIeHUs OT Ipsizu; MamrHa MITPC BeinpaBiisieT U30TrHYTHIE PENIbCHI B
CTBIKaX YPaBHHUTEIBHBIX MPOJIETOB U MECTaX CBAPKU U MOJOMBAET IINajbl B MECTaX MPABKH
PeNBCoB; JBa oneparopa J1e(heKTOCKOITHON TeNIEKKH MPOBEPSIOT COCTOSIHUE PENIbCOB B MECTAX
MIPaBKHU.

B a10 Bpems Ha MecTo pabot npudsiBaeT MoToBO3 MIIT Cco ckpernneHusiMu B KOHTEHHEpaX U
&KeJe300eTOHHbIMH 1inaiaMu. J[Ba MmonTepa mytu (Ne 3 u 4) ¢ mMOMOIIBI0 KpaHa MOTOBO3a
BBITPY)KAIOT MX B MECTaX CMEHBI 110 GPOHTY paboT, MOHTEpHI Ne 1 1 2 yKi1aibIBalOT BpEeMEHHBIN
JIEPEBSIHHBIN HACTUJI Ha MEepee3/e.

B ocHoBHol 3Tan (puc. 5.5) 10 Havana "okHa" ceMb MOHTEpOB IyTH (Ne 1-7) packiaiabiBatoT
MIPUBE3CHHBIC CKPETUICHUS 110 MECTaM CMEHBI, TsATh MOHTEPOB myTH (Ne 8-12) mpoaomkaroT
paloTy MO CHATHIO OCTABIIUXCS MUKETHBIX U KHWIOMETPOBBIX 3HAKOB. [lociie 3akppITus nmeperona
1ecTb MOHTEpOB IyTH (Ne 1-6) CHUMAIOT BPEMEHHBIH JIepeBsHHBINA HACTUII Ha Mepee3/e;
BCTYNAaroT B paboTy myTeBble MamuHbl. Mammna [IMI™ Ne 1 ocnaGuisiet raiiku kJiieMMHBIX 00ITOB
Ha TpU-YeThIpe 000pOTa B MECTaX, I7Ie¢ HAMEUEHO CHUMATh PETYIUPOBOYHBIE TPOKIIATAKHU; BCIIE]
3a Hell 28 MOHTEpOB MyTH YAAISIOT UX U 3aMEHSIOT Je(EeKTHbIE CKPEIJICHUs B 3apaHee
HaMEUEHHBIX MECTaX ¢ MOrPy3KOH UX B KOHTEIHephl. OJJHOBPEMEHHO CO CMEHOM CKpPEIICHUM
mamuHa MBTX 3amensieT nedexrsle mmansl, a Mamuia MITY Beipe3aet 3arpsi3HeHHbIH
Oauiact

B MECTaX BBIIICCKOB Ha TiTyOuHy 10-15 ¢cM HWKe TOIOMIBEI MITIANT U 3aCHITACT B SITUKU U3
OyHKepa U C MPHUIETHOMN T1aTdOpMBbl YUCTHIN OauacT; ABa MOHTEpa MyTH MPOU3BOIST
pa3paBHUBAHUE BHITPYKEHHOTO OaJiacTa.
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Puc. 5.5. I'paduk BeimoHeHUs: pabOT B OCHOBHOM TAIT:

1 - packiiajika 3JI€MEHTOB CKPEIUICHUM 110 MeCTaM; 2 - CHSITHE MTUKETHBIX 3HAKOB; 3 -



o opMIIEHUE 3aKPBITUS TIEPETOHA, IPOOET MAITMH K MeCTy paboT; 4 - ocinabiaeHue raek
KJIEMMHBIX U 3aKJIaJHbIX 60s1TOB MamuHOU [IMI™ Ne 1; 5 - cMeHa fedeKTHBIX CKpeIIeHUH,
U3BATUE PErYIMPOBOYHBIX MTPOKIIAJ0K; CMEHA jKeJe300eTOHHbIX 1inai MamuHoii MBTX; 6 -
CMa3bIBaHHE U 3aKpEIICHHE KJIEMMHBIX U 3aKJIaJHbIX 001TOB MamuHoi [IMI™ Ne 2; 7-
3aMeHa Oautacta B MecTax BhljieckoB MamnHod MITY; & - BempaBka mytu mammHoi BIIP;
9 - BBITpY3Ka Oajutacta u3 xomnmep-103aropos; 10 - miaanupoBka 6amuiacta Mamunoi [1b; 11 -
yIuioTHeHue 6ayutacta MamuHot bYM; 12 - pa6ota npesunst MIIT; 13 - ykmanka
IIOCTOSIHHOT'O IIEPEE3IHOTO HACcTWIIA; 14 - ycTaHOBKA IMKETHBIX 3HAKOB; 15 - moapeska
Oaiacta; 16 - pa30opka BpeMEHHOTO MePEe3THOTO HACTHIIA

Ilepen BbImpaBKO# MyTH, C LEIbIO UCKIIOUEHHS! CBMXKKHU LA CO CBOMX MECT MPU MOJOUBKE HX
MammHoM BIIP, myreBoit moTopHbIil raiikoBepT [IMI" Ne 2 crimomb cMa3pIBaeT U 3aKpeIisieT
raiiki KJIEMMHBIX M 3aKJIaJHbIX 00JITOB, 3aTeM MamuHa BITP-02 crtons BeIpaBiser MyTh B
npodure, njaaHe U Mo ypoBHIO ¢ NOAOUBKOM 1maji. BripaBka MOXKeT MPOU3BOAUTHCS KaK IO
crnocoOy CriIa)XKHBaHUsI HEPOBHOCTEH MyTH B IpOo¢uIIe, TaK U C IOCTAHOBKOW Ha 3aJaHHbIE
oTMeTKHU. B nmocneanem ciydae HUBETUPOBOUHBIE PaOOTHI BHIMOIHAIOTCS 3apaHee, PU 3TOM
BEJIMYMHBI IIOBEMKHU U CIABWKKH ITyTH 3alIMCHIBAIOTCS HA LIIIAJIAX; BCJIE] 3a BBIIPABKOU ITyTH U3
XOIIEP-Z03aTOPOB Ha KOHI[BI LINAJ BBIMPYXKAETCs MIeOeHOUHbIH OamtacT B Konuuectse 100 m°;
IUTAHUPOBKA MOBEPXHOCTH OaJJIaCTHOM MpU3MBI Ipou3BoauTcs MamuHoi I1b, a yninotHenue
6amtacra - mamtmHo BYM. 3atem npousBoauTCs MpuBapKa OTOPBABIIMXCS CTHIKOBBIX
COCIMHUTEIICH.

ITocne aToro Ha MecTo padot npudsIBaeT MoToBo3 MIIT ¢ mputienHo# MopoXkHEH mIaThopMoH,
Ha KOTOPYIO KPAaHOM TPy3AT KOHTEHHEPHI CO CMEHHBIMH CKPEIUICHUSIMU U IIMAJIbI, TIOCIIE YET0o
MOTOBO3 OTHPABISETCS Ha CTAILIMIO U IEPETOH OTKPBIBAETCA JUISl IBHKEHUS 110e3710B. [1epBbiii
M0€3]1 TPOITYCKAETCsl CO CKOPOCTHIO 60 KM/4, a IOCIEAYIONIHE - C YCTAHOBICHHON CKOPOCTHIO,
€CJIM TIPH MPOBEPKE MyTH HE ObUIO OOHAPYKEHO HEUCIIPABHOCTEH, TPEOYIOIINX OOJIBIIETO
YMEHBIIEHUSI CKOPOCTH.

B 3axirounTenbHbIN 3Tal, Mocie OTKPbITUS neperona, 4 Mmonrepa nytu (Ne 1-4) yctanaBiauBaroT
MMKETHBIE 3HaKH, a 26 MoHTepoB IyTH (Ne 5-30) moapesaroT 6aacT Mo PeTbCoM IS CO3aHuUs

MIPOCBETA MEXTy MOJOIIBOM penbca U 0aIacTOM BEIMYMHOM 3 CM.

I'paduk paboT 1o HSAM NpHUBEEH Ha pUc. 5.6.
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Puc. 5.6. I'paduk pacnpeneneHus MOATOTOBUTENBHBIX (KOCas IITPUXOBKA) U
OCHOBHBIX (TIepeKpecTHas ITPUXOBKA) paboT MO JHIM

6. MNMAHUPOBAHUE PABOT MO TEKYLUWEMY
COOEPXAHUIO NYTU

PaboTbl M0 TeKyleMy COJep KaHUIO IyTH, HOCSIIUE MTPeypeIUTeIbHbII XapakTep,
BBITIOJIHSIOT 110 TUIaHaM, pa3pab0TaHHBIM IO pe3yabTaTaM OCMOTPOB U MPOBEPOK MyTH.

[InaHnoBo-npeaynpeauTenpHble paboThl AEIATCS Ha J1Ba BUJA!



paboThl, TIIAHUPYEMBIE €KEMECIYHO JTOPOKHBIM MAacTEPOM COBMECTHO C OpUTaIUPOM IO
pe3ysibTaTaM 0CMOTpa U IPOBEepKH MyTH. [Ipu 3TOM HEOOXOIMMO YUNUTHIBATH PE3YyIbTAThI
KOMHUCCHOHHBIX OCMOTPOB IIyTEN U CTPEJIOYHBIX MEPEBOJIOB, & TAKXKE PE3YJIbTAaThl IPOBEPKHU ITYTH
MMyTEU3MEPUTETLHBIM BarOHOM;

KOMITJICKCHBIC IINIAHOBO-MIPEAYITPECAUTCIIbHBIC pa6OTI)I, IIaHUPYCMBIC HAYaJIbHUKOM AUCTaHIIUN
IIYTU B KOHOC KaXKAO0T'O0 I'oa Ha HpeHCTOHH_[HfI roJ 1o pe3yjibraTaM OCCHHCTO OCMOTpa IyTU €
YUYCTOM HNPOBCPOK MYTH MYTCUIMEPUTCIbHBIMUA BarOHAMH U IPYIrUMHU JHATrHOCTUYCCKUMU
CpCACTBaMU.

PaGoTsl, muiaHupyembie eXEeMECSIYHO JOPOKHBIM MacTepOM U OpUTaTUPOM IMYTH C yU€TOM
CE30HHOCTH, KaK MPaBUIIO, HOCAT BEIOOPOYHBIN XapakTep M BHIMOIHAIOTCS OpUrajgaMu Ha
JIMHENHBIX OTAEJEHUSAX C IPUMEHEHUEM IyTEBbIX MEXAHU3MOB U PYYHOTO HHCTPYMEHTA,

B Becennuii nepuoa rozaa (TasitHue CHera) IUIAaHUPYIOT U BBIMOIHSIOT paboThl IO OTBOAY BOJIBI OT
0aJIacTHOM MPHU3MBI M 3eMJISTHOTO MOJIOTHA, YAAJICHHUIO 3acOpUTeNeil U3-110]] MOIONIBEI PETLCOB
U C TIOBEPXHOCTH 0asIaCTHOW MPU3MBbI, BEIOOPOUHOM pEryMpoBKe CTHIKOBBIX 3a30POB,
CIUIOLITHOM CMa3Ke U 3aKPEeIUIeHUI0 OO0ITOB, JOOMBKE KOCTBIICH 1 JOBEPTHIBAHHIO IIYPYIIOB HA
CTpPEJIOYHBIX NepeBOaX, 3aMeHEe HErOJHBIX MPOTUBOYTOHOB U Jp. L{enbio Takux paboT sBisercs
NpeO0TBpaIlleHNe YTOHA U HHTEHCUBHOTO PacCTPOICTBA MyTH B MEPHOJ OTTaUBaHUs Oannacta u
3€MJISIHOTO MOJIOTHA, KOTJ[a PE3KO CHUXKAETCSl MX HECyIlasi CIOCOOHOCTb.

[Tocne orranBanus O6amacTa B MECSAYHBIE MIJIaHbl BKJIIOYAIOT BHIIIOJHEHUE PabOT 10 BBINPaBKE
IIPOCA/IOK B CThIKaX CIIOCOOOM MOAOUBKH C yIaJ€HHEM KapTodek (IIPOKIaloK), pa3psaKe KycTOB
HETOJIHBIX IITaJjl, YCTPAHEHUIO BHIIUIECKOB, YIJIOB B IIJIaHE, BOCCTAHOBJIEHUIO BOJIOOTBOTHBIX
YCTPOMICTB MOCJIe MPOIycKa BECEHHUX BOJ U JP.

B netnuii nepuoa miaHupyoT paboThl O BHIOOPOYHOM BBINPABKE MYTH, PETYIUPOBKE 3a30pPOB,
OJIMHOYHOM 3aMEHE HETOJHBIX IIMNaJI B CTHIKAX U KPUBBIX YUaCTKaX, MPOrPOXOTKE IIEOCHOYHOTO
Oayacta B MeCTaX HAMETUBIINXCS BBIMJIECKOB, OUMCTKE KIOBETOB, HATOPHBIX KaHAaB, IOTKOB U

Ap.

B ocennmii nmepnos B MECSYHBIX IJIaHAX MPEIyCMaTPUBAIOT pabOThI, HAMIPABJICHHBIE HA
MIPEAYIPEXKICHNE MOSBICHUS HEUCIIPABHOCTEN ITyTH, CBOMCTBEHHBIX 3UMHEMY IIEPUOY:
BBIOOPOYHYIO PETYIUPOBKY 3a30POB B CTHIKAX, 3aMEHY HEpaOOTAIONIUX U MOMPABKY OCIA0IINX
HpOTI/IBOyFOHOB, 3aerHJ'IeHI/Ie KJIEMMHBIX, 3aKJIaJIHbIX U CTBIKOBBIX 60.]'ITOB, B HepByIO Oqepezl},
Ha KOHI[AaX PEJIbCOBBIX TUIETEH OECCTHIKOBOTO MYTH, UCIIPABIEHUE MPOCAIOK B CTHIKAX U B
MeCTax OTPSCEHHOCTH IIIMaJl CTOCOO0M MOIOMBKH, "MoApe3Ky" OaytacTa Mo/ MoI0IIBOM peibCca,
yOOpKY C IyTeH U CTPEIOUHBIX TIEPEBOIOB HAa CTAHIIUSAX U MEPETOHAX OCTABIINXCS MaTepUAIOB
BEPXHET0 CTPOEHHS U IIOCTOPOHHUX MPEAMETOB, KOTOPbIE MOTYT MeIIaTh padoTe
CHETOOYHCTHUTENICH U CHETOYOOPOUYHBIX MAIlIMH B 3UMHUHN TIEPUOJ U JIp.

B 3uMHue Mecs1bl IUTaHUPYIOT PaboThI IO 3aMeHe Ie(EKTHBIX PEIbCOB U METAIITMUECKUX
JIEMEHTOB CTPEJIOYHBIX NIEPEBOIOB, UCIIPABIICHHUIO IIyTH HA ITyYHHAX, OYUCTKE CTPEIOYHBIX
NIEPEBOJIOB OT CHETa, XeJI000B OT HAIPECCOBAaHHOT'O CHETa U JIbAA U JIP.; B KOHIIE 3UMbI B IIIaHBI
BKJIIOYAIOT pabOThI IO BCKPBHITHIO OT CHETa KIOBETOB, KaHaB, PyCJ Y MOCTOB MaJlbIX OTBEPCTUH U

TpYyO.

Ha nckyccTBEHHBIX COOPYKEHMSIX M ITOJIXOAAX K HUM JOPOXKHBIM MacTepoM U OpUTraupoM IIyTH
€KEMECSIUHO TUTAHUPYIOTCA PabOThI IO YCTPAHEHUIO OTCTYIUICHHH MyTH B TUIaHE, TPOoQuIIe U 1Mo
YPOBHIO, BBISBJICHHBIX IIyTEU3MEPUTEIIBHBIM BATOHOM, OYUCTKE U CMA3Ke YPaBHUTEIbHBIX



npuOOPOB, PEryIHPOBKE 3a30POB B CTHIKAX, OUUCTKE TPYO, JIOTKOB, BOJIOOOWHBIX KOJIOJIIEB I10
pe3yspTaTaM 0cMOTpa U Jp.

ExxemecsuHOe miaHUpOBaHUE padOT, BBIMOIHAEMbIX JUCTAHIIMOHHBIMU CHEIUATN3UPOBAHHBIMU
OpuragaMu Wiu 3BeHbsIMU (PEMOHT METANIMYECKUX YaCTeH CTPEIOYHBIX IEPEBOJIOB,
COJIepKaHKE 3EMJIIHOTO MOJIOTHA, IEKTPUUECKUX PEJIbCOBBIX LENEH U Ap.), TPOU3BOJUTCS
CTapILUM JIOPO’KHBIM MAaCTEPOM JAMCTAHIIMHU, a IIPU €ro OTCYTCTBUU 3aMECTUTENIEM HayaJIbHUKA
JUCTAHLIMU MTyTH, IO PE3yIbTaTaM OCMOTPOB M MPOBEPOK CTPETIOYHBIX MEPEBOJIOB U 3EMJISTHOTO
MIOJIOTHA.

PaboTb1, BBITIOHSAEMBIC C IPUMEHEHHEM KOMIUIEKCOB MAIIIWH, IJIAHUPYIOTCS B IIEPBYIO OYEPE/Ib
Ha MyTsX 0oJiee BHICOKUX KJIACCOB, IPYIII U Kateropui (tadm. 6.1).

Tabnuua 6.1. Kputepuu i Ha3HaYCHHS KOMILICKCHBIX TUIAHOBO-TIPEIYIPEAUTEIBHBIX paOoT

Knacc, rpynna u OcHoBHOI
. JlononHuTENbHBIE KPUTEPUU

KaTeropuu MyTU KpUTepui

KomnuecTBo KomnuectBo | KomnuecTBo KommuectBo

OTCTYILIEHHH ', HETOHBIX man’ ¢ HETOIHBIX
[IT/KM I BBIIIJIECKAMH, CKPEIUIeHHI?, %o
(1epeBSIHHBIX), %
%
11 111

CTCIICHU CTCIICHU

1A-1A3; 2A4; 2A5; | bonee bomee 3 o 3 2/4 10/25
1b; 1B2; 2B3; 2b4; 25
1B1; 1I'1; 2B2; 2B3;

212;2]11

3A6; 3b5; 3b66; 3/12; bonee bonee 5 o 5 4/7 15/30
3B4-3B6; 31'3-31'6; 25
3/13-3/15 (uckirouas
IPUEMOOTITPABOYHBIE
My TH)

[IpuemootiipaBouHbIE - Bbonee 5 Jo 10 6/10 20/40
U COPTUPOBOYHBIE

IIyTH

IIytn 5 xmacca ITo ycMOTpeHHMIO HaYalIbHUKA JUCTAHIIVY IIyTH

'Tlo moka3aHusIM MyTEU3MEPHUTEIHLHOTO BArOHa B TEUEHHE 3 MEC., & TAKXKE HAa KMIIOMETPax,
MOJTyYaBUINX HEYIOBJIETBOPUTEIbHYIO OLIEHKY 2 MEC. MO,

qu/ICJII/ITeHB - JKeJIe300€ TOHHBIE raJjibl, 3HaMCHATECJIb - JCPCBAHHLBIC.



[Tpumeuanus. 1. [Ipu onpenenenun KonudecTBa 1e(EKTHBIX CKPEINICHUH yUYUTHIBAIOTCS: Ha
3BEHbEBOM ITYTH C JIEPEBIHHBIMU IITNAJIaMH - MOJKIIAJAKH, KOCTBUIM U MPOTUBOYTOHBI; Ha
0eCCTBHIKOBOM ITyTH C KeN1e300€TOHHBIMH LITaaMH - PE3UHOBBIE MPOKIIAAKH, TIOAKIAIKY,
MPY’KUHHBIE 1aHOBbI.

2. [Ipo1eHT HETOAHBIX CKPEIUICHUH ONpeAessieTCs Kak OTHOIICHHE CYMMapHOTO KOJIMYECTBA
HETO/IHBIX CKPEIUICHH K 00IIeMy KOJIMYECTBY 3TOTO K€ BU/Ia CKPEIUICHUH Ha TaHHOM y4acTKe,
ymHokeHHOe Ha 100. IIpu 3TOM pOIEHT HETOAHBIX KOCTBUICH M TPOTHBOYTOHOB YYHTHIBACTCS C
k03 Purentom 0,6.

Ha cTpenounsix nepeBogax, pacroyiOKEHHbIX HA INIABHBIX IMYTAX, KOMIIEKCHBIE IJIAHOBO-
IIpeIyNpeAUTEIbHbIE PA0OTHI INIAHUPYETCS BBIIOJIHATH OJHOBPEMEHHO C padOoTaMu Ha IyTH; Ha
CTpPEJIOYHBIX IIEPEBOAAX, PACIIOIOKEHHBIX HAa IPUEMOOTIIPABOYHBIX U IPYIMX CTAHIIMOHHBIX
MYTSAX, KOMIUIEKCHBIE paOOThI IJIAHUPYIOTCS B 3aBUCUMOCTH OT BHJIa M KOJIMUECTBA
OTCTYIUICHHM, 0OHapYKEHHBIX Ha HUX MIPU OCEHHUX OCMOTpaXxX U MpOBEpKax, TUMA U
KOHCTPYKLIMH CTPEJIOYHBIX [IEPEBOIOB, PA3MEPOB JIBMXKECHHUS 110 HUM U .

[InanoBo-npeaynpeaAnTeNbHAS BBIMPABKA MYyTH C IPUMEHEHUEM MAILWH BBITIOJIHIETCS B
CIIEIMAIBHO MPEIOCTaBIsIEMbIe "OKHA" MPOAOKUTEILHOCTHIO HE MEHEE 3 4 Ha 3aKPBHITOM
MIEPETOHE, a TAKKE B TEXHOJIIOTMYECKUE "OKHA" MPOJOKUTETLHOCTHIO HE MEHee 2 U,
3aKJIa/IbIBaeMble B Tpa UK IBIKEHUS MTOE3/I0B.

Ha yuactkax, rae "okHa" 0c000 1e(UIITHEL, Ha BHIIPABKE YYaCTKA IYTH MOTYT MPUMEHSITHCS
OZTHOBPEMEHHO HECKOJIBKO BBIPABOYHBIX KOMITJIEKCOB.

3aruIaHupPOBaHHBIE 110 KMUJIOMETpaM pabOThI IPYIIUPYIOTCS 110 Y4aCTKaM JIBUXKEHUS U
JIMHENHBIM y4acTKaM C y4€TOM IPEIOCTaBIECHUs "OKOH" U IPYIHX IKCIUTyaTallMOHHBIX
¢bakTopoB. B pesynbTrare cocTaBiseTcs KajleHIapHbIH I1aH-rpa@yK BHIIOIHEHUS pabOT Ha CE30H
110 JINHEWHBIM y4acTKaM.

E>xeronHsie MIaHbI BBITOJHEHUS IJIAHOBO-NIPCAYIPCAUTCIIBHBIX pa60T Ha TIaBHBIX ITYTAX U
PaCIIOJIOKEHHBIX HAa HUX CTPEIIOYHBIX MEPEBOAAX C MPUMEHCHUEM KOMITJICKCOB MAalllMH
YTBCPKAAOTCA HAYaJIbHUKOM CJ'Iy>K6BI IIyTHU 110 COITIaCOBAHUIO CO CJ'Iy>K6OI71 NIEPCBO30K JOPOTH.

CamocTosTeIbHEIC IJIAaHOBO-NIPEAYITPECAUTCIIbHBIC pa6OTBI, BBIINMOJIHACMBIC OTACIbHBIMHU
MalIMmHaMH (pI/IXTOBKa IMyTH, 3aKPCIIJICHUC KIICMMHBIX W 3aKJIaJHBIX 0ONTOB U Ilp) MJIAHUPYIOTCSA
3aMCCTUTCIIEM HaYaJIbHUKA TUCTAHIUHN NTIYTH WX CTApIIUM OOPOKHBIM MAaCTECPOM.

Ha ocHoBe m1aHOB BBINOTHEHUS KOMIUICKCHBIX pa0OT KaXkK/1ast TUCTAHIIUS ITyTH pa3padaTbiBaeT
JUISl CBOUX YCIIOBUM:

BEJOMOCTH paboT C yKa3aHHUEM UX 0OBEMOB 0 KAKIOMY YYaCTKY JBUKCHHUS,
MOTPEOHOCTH "OKOH" JIJIS1 BBIMOJIHEHUS 3aIUTAHUPOBAHHOTO 00beMa TIaHOBO-
MPEeAYIPEAUTENBHBIX Pa0OT B YBs3KE € "OKHAMH'", IPEAyCMaTPUBAEMBIMU JJII PEMOHTHBIX

pabor;

TEXHOJIOTMUYECKHUE MPOLIECCHI BBIMOIHEHUS PadOT C yU€TOM MECTHBIX SKCIUTyaTallMOHHbBIX
YCIIOBH;

MOPSI0K OOCITYKMBAHUS U PEMOHTA MAIlIMH B TIEPUOJ BBIMOJIHEHHS 3aIUTAHUPOBAHHBIX HAa CE30H
00bEeMOB pabOT Ha Pa3HBIX Y4aCTKAX;



MOpAA0K obecneueHUs pa60T MarcpuaiaMu BEPXHETO CTPOCHU,

Croco0 exeIHEBHON JOCTaBKHU MyTEBBIX OpUraj] K MecTy paboThl U 00paTHO;

MOPAOOK XpaHCHUA U MECTA CTOAHKKW MAalllMH B HOYHOC BPEMSI.

ConyTcTByromue, HeMallMHU3MPOBaHHbIE PaOOTHI IPEYCMaTPUBAETCS BBITIOIHSITD
YKpPYITHEHHBIMH YYaCTKOBBIMU WJIN AUCTAHIIMOHHBIMU OpUTaJaMH.

ITocne BeIMOTHEHUS IIAaHOBO-NIPCAYIIPEAUTCIbHBIX pa60T IIyTh OJOJIKCH YAOBJICTBOPATH

TpeOOBaHUSAM, IPUBEICHHBIM B Ta0M. 6.2.

Tabnuua 6.2. TpeboBanus K mapaMeTpaM IMyTH TOCIIE BHIMOJHCHHS IIAHOBO-
NpeayNpeAUTENbHBIX padOT B 3aBUCUMOCTH OT YCTAHOBJIEHHBIX CKOPOCTEH IBUKEHUS TTOE37I0B

ITapamerpsl 1yt

Ne
/i
1 OTKJIOHEHUS 1O YPOBHIO OT
HOMUHAJIbHBIX 3HAYCHUI, MM
2 Pa3HOCTh CMEXHBIX CTpeln u3ruoa,
M3MEPEHHBIX OT cepennHbl 20-
METPOBOU XOP/bl, MM
3 OTKJIOHEHUS! OT PAaBHOMEPHOTO

HapacTaHUs CTpe u3ruda B
HIEPEXOTHBIX KPUBBIX, MM

4 OTKJIOHEHUA OT HOPMBI IIUPUHBI KOJIEH,
MM
5 OTKJIOHEHUS CTHIKOBBIX 3230POB OT
HOMMHAJIbHBIX 3HAUYEHUH, MM

6 Jlomyckaemplii 3a0€T CTBIKOB, CM:

Ha 3B€HbEBOM IIYTH B IIPSIMBIX U CBEPX
IIOJIOBUHBI YKOPOUYCHUS PeIbca B
KPHBBIX

Ha OECCTHIKOBOM ITyTH B MPSAMBIX U
KPHBBIX

3HaueHHU napaMeTpoOB IIPU YCTAHOBJICHHBIX
CKOPOCTAX ABUKCHUS IMOC3I0B, KM/4

>140 101-140 = 60-100 <60
+(-)3 +(-)3 +(-)4 +(-)4
4 6 8 8
4 4 5 6
+3 +3 +4 +6
2 -2 -2 2
3 3 3 3
1 1 2 3
4 4 6 6



7 | UlupunHa reya 6amutacTHON NPU3Mbl | YMEHBIICHHUE IO CPAaBHEHHIO ¢ IPOCKTHOM HE

JOITYCKaeTCsl
8 VKI0HEI OTBOJA BO3BBIIICHUS 0,6 0,7 1,0 2,0
Hapy»XHOU peIbCOBOW HUTHU KPUBOU,
MM/M

B exxeHeBHBIE TeXHOMOTHYEeCKHe "OKHA", 3aKJa/IbIBaeMble B rpa UK JABHKEHUS MOE3/10B Ha
JBYXITYTHBIX ydacTKaxX, INIaHOBO-IIPeyNpeaAnTeIbHbIe PA0OThI BBIMOIHSAIOTCS Ha BCEX
JUCTAHIMAX ITyTH, IO KOTOPBIM MPOXOauT "okHO". B 9TH ke "okHa" myTeBble Opurajsl Ha
JUHEMHBIX OT/IENICHUSAX BBIMOIHAIOT paboThl, TPEOYIOIINE EPEPHIBOB B IBUXKEHUH 110OE3/I0B,
OO0JIBIIMX 110 BpEMEHM, YeM MHTEpBaJ rpaduka ABrkeHHUs (0JJMHOYHAS 3aMEHA PEeNIbCOB,
METaJNTNYECKUX JIEMEHTOB CTPEJIOYHBIX NIEPEBOIOB, PETYINPOBKA 3a30pOB B CTHIKAX, CHATHE
ITyYUHHBIX KapTOUEK U Jp.).

7. QKCININYATAUUNA N OBCITY XUBAHUE NYTEBbIX
MEXAHU3MOB, NPUBOPOB U UHCTPYMEHTA

MexaHu3Mbl, TpUOOPHI U HHCTPYMEHT, UCIIOJIb3YEMbIE IIyTEBBIMU OpUragamMHu JUIsl BBIITOJIHEHUS
paloT MO TEKYIIEMY COJIEPKAHUIO ITYTH, TOJDKHBI FapaHTUPOBaTh: 0€30TKA3HOCTb, BBICOKOE
Ka4eCTBO BBINOJHAEMbIX paboT, COOII0IEHNE TEXHUKU 0€30MaCHOCTU. DTO TOCTUTAETCs 3a CUET
Ha/IeKHOTO XpaHEHUs, TOCTOSHHOTO 00CITYKMBAHUS M YXO/a 32 HUIMU: IEPUOJUUECKOTO
OCMOTpa, CMa3KH JeTajlell U y3JI0B, IOATATUBAHMSI racK 00JITOB, CBOEBPEMEHHOW 3aMEHbI
W3HOIICHHBIX JEeTalled U JIp.

[TyTeBbIe MEXaHU3MBI, TPUOOPHI U HHCTPYMEHT JIOJDKHBI XPAHUTHCS B CIICIIMAIBHBIX 3aKPBITHIX
KJ1a70BbIX. KitaoBbIie TOMIKHBI OBITH BCETAA B UCIIPABHOM COCTOSIHMH U 3anuparthes. Kimoun ot
KJIaJIOBOM JINHEWHOTO OT/ICIICHUS JODKHBI HAXOAUTHCS y OpUraaupa myTu; OT KiIaJa0Bon
OKOJIOTKA - y IOPOKHOTO MacTepa, a Mpy UX BPEMEHHOM OTCYTCTBHUH - Y 3aMEIAIOIINX UX
paboTHHKOB. B nepuon pabodero ce3oHa B OTJC/IbHBIC HEPAOOUYHE THH YACTh U3 HUX MOXKET
OCTaBIISITHCS HA MIEPETOHAX B MECTaX, IJIe 00ECIICYNBACTCS X COXPAHHOCTh, HAIIPUMED, Y
00CITy)KHBaeMbIX TIEPEE30B.

[Ipu sKcruTyaTanuy MyTeBbIX MEXaHU3MOB M HHCTPYMEHTA HEOOXO0IMMO COOII0IaTh
orpeesieHHbIe TPeOOBaHNUs, U3JI0KEHHbIE HIDKE.

MNepeaBuXXHbIe aneKTpocTaHUMW. [lepen 3amyckoM arperara IyCKOBBIM PhIYaromM
IIPOBEPSIOT JIETKOCTh IPOBOPAYMBAHUS Bajla IBUraTeis, 100aBsIOT TOIUIMBO U Macio.
JlBurarenb 3aIyCKaroT B CJIEAYIOIIEM MOPsJIKe: OTKPHIBAIOT TOIUIMBHBIA KpaH OeH300aka u
Ha)XKMMAaOT KHOIIKY YTOIIUTENSI MOIUIABKOBOM KaMephl; MPUOTKPHIBAIOT BO3IYIIHYIO 3aCIIOHKY
KapOIopaTopa; MyCKOBBIM pbIYaroM HECKOJIBKO Pa3 MPOBOPAUMBAIOT KOJICHYATHIN Bal;
MIPUOTKPBIBAIOT APOCCENIbHYIO 3aCJIOHKY, [IOBEPHYB €€ OTPAHUYUTENb B CTOPOHY OTMETKH "3";
PBIBKOM ITYCKOBOT'O pblYara 3aIryCKaroT JABUraTeNlb U Jal0T €My BO3MOXKHOCTh OPaboTaTh €
MUHUMAaJIbHOI 4acTOTOM BpalleHus He MeHee 1 MuH, 3ateM yBennuuaroT ee 10 1000-2000
00/MHH U BBIJEPKHUBAIOT TAKOM PEKUM B TEUEHUH 3-5 MMH; JOBOJAT YacCTOTY BpalllCHHS
JIBUTATEJI 1O HOMHUHAJIBHOM, OTKPbIBAs IOJHOCTBHIO BO3AYIIHYIO 3aCJIOHKY; HAKUMAIOT Ha



KHOIIKY BO36y>KI[eHI/I$I TreHeparopa U yACPKUBAIOT €€ B TAKOM ITOJIOKCHUHN 2-3 C; IIOBOPOTOM
PYKOATKH NOAKIIIOYAOT CETh K HArpy3Ke.

3uMOI niepe]] 3aIyCKOM JIBUTATEINb MIPEIBAPUTENBHO MOI0TPEBAIOT MasIbHOM Jammoi. i aToro
CHUMAIOT KPBIIIKY C BXOTHOTO MaTpyOKa, yCTaHABIMBAIOT Ha HETO CIENUaIbHYIO0 HACATKy U
IUIOTHO 3aKPbIBAIOT JKaI03U KOXKyXa BEHTUIISITOpa. B Hacaaky BCTAaBIIAIOT BKIIOUEHHYIO
MasUTbHYIO JIAMITY U JIepKaT ee Tak, MOKa BaJl JBUTATENs He OYyJeT JIErKO MPOBOPAUYUBATHCS OT
ITyCKOBOW PYKOSITKU, HO HE MeHee 15-30 MUH, B 3aBUCUMOCTH OT OKPYXKAIOIIEH TeMIIepaTyphl.
[Tocne mporpesa namity yOHparoT U 3allyCKalOT JBUTATENb B MOPSIIKE, OMMMCAHHOM BBIIIIE.

Bo Bpemst paboThl ABUTATENS HE AOKHO OBITH TOTYKOB U BUOparuii. OcTaHaBIMBAIOT
AJIEKTPOCTAHIINIO, TIPEIBAPUTEIHLHO OTKIIFOUUB HATPY3KY, IEPEKPhIBas KPaH TOILUTUBHOTO 0aka,
JPOCCENbHYIO WM BO3AYLIHYIO 3aCIIOHKY. 3aKOHYHMB pabOTy, arperat OYUIIaoT, IPOBEPSIOT
COCTOSIHHE KOHTaKTOB, IIE€TOK U KOHTAKTHBIX KOJIEIl. DJIEKTPOCTAHIIUIO XPAHST B 3aKPHITOM
CyXOM MOMEILECHUH TIPH TeMnepaType He Huke 5 °C.

JJieKTpuYeckuii HHCTpYMeHT. [lepen paboToii AIeKTpUUYEeCKOro HHCTPYMEHTa HEOOXOAUMO:
MIPOBEPUTH HAJIGKHOCTh KPETJICHUH Y3JI0B U IeTalel ¥ MpH He0OXOANMOCTH MOATSHYTh TalKu;
IMPOBEPHUTH HAJIMIHNE MacCjia B KapTEPEC, MOAMMUITHUKAX, HA TPYIIHUXCA ACTAIAX, YCTPAHUTD
NepeKpyYrBaHus Kalels: 3a4MCTUTh KOHTAKTHbIE ITHIPY KaOeIbHOM BUJIKU U TUIOTHO 3aKPENUTh
UX B U30JISITOPE; MPOBEPUTH HAJIEKHOCTh KOHTAKTA 3a3eMIISIOIIEH KHIIbI KaOelsi ¢ KOpIycoM
KaOeIbHOI BHIIKU M KOPITYCOM DJICKTPOJIBUTATENS; TPOBEPUTH COOTBETCTBUE HANPSIKEHUS B CETU
TEXHUYECKOW XapaKTepPUCTUKHU UHCTPYMEHTA; YOSUTHCS B UCTIPABHOCTH pabO4MX OPraHoB, MPU
HEOOXOIMMOCTH 3aMEHHUB UX; ONPOOOBaTh pab0OTOCTIOCOOHOCTh HHCTPYMEHTA Ha XOJIOCTOM XOJTy.



