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IIare msaTmAeToK MuHTpaHCCTpOS

C. BJIACOB, raarHblii mExeHep [VIaBTOHHETEMETPOCTPOA

N JUHMCTEPCTBO 1paucniopTHoro crpowtenbctea CCCP cos-
fauo B asrycre 1954 r.

B Hactosuiee spemsa MuHTpaHccTpoit obweguuaer Gonbwoe
HONMWUYECTBO KPYNHbLIX NOAPAAHLIX OPraHW3auMid, BbINOMNHAKOLLMX
©XEerofHo 3HaYMTEnbHLIA 0BLEM CTPOMTENBHO-MOHTAXHLIX pabor.
CO'.’.,E[EHB MOLLHaa NMPOM3BOOCTEEHHAR 6636 - 33B0Abl M TMOMMro-
Hbl MO M3rOTOBNEHMID -}Keﬂe3GEETOHHb|X‘ CTanbHbIX HOHCTP’Y.K“Hﬁ H
LEeTaneH, PasnHYHbIX MATEePUMancs, MEXaHHHYECKHX H MAaWMHOCTPO-
MTENbHEIX !TIPEAI'IPH}ITHF‘I, PEMOHTHO-MEXGHHMHYECKMX MACTERCKHUX.

B coctraBe MMHUCTEPCTBA AEHCTBYIOT MATe MPOM3BOACTBEHHO-
TEPPHTOPUENBHLIX TNABHLIX YNPABNEHUHA NO MENe3HOJZOPOMKHOMY
CTPOMTENLCTBY M ABa 710 CTRPOMTENLCTBY AaBTOMODMABHBIX AOPOT,

YeTbipe NPOM3BOACTBEEHHO-OTPACTEBRIX YNPABNEHHS OCyl(ecT-
BNAOT CTPOMTENBECTED MOCTOB, METPONONKTEHOB M TOH-HBHEH,
MOPCKHMX M PEYHLIX MOPTOB M INEKTPHHMHKALMIO HeNe3HOAoPOMK-
HBIX NMHMA.

Kpome Toro, Ha pap rNaBHLIX YNPaBA€HWHA BO3NOMEHBI (YHK-
UMM no ofecneyeHHIo TPAHCNOPTHOrQ CTPOWTENLCTBA MPOEKTHO-
CMETHOM [JOKYMEHTaLMWEH, MaTepPUanbHO-TEeXHHUECKMMH pecypca-
MM, UITOTOBNEHWIO AETanel M KOHCTPYKUMHA, MPOKATOM M PEeMOH-
TOM MallMH,

3a 25 nev obwem CTpOMTENLHO-MOHTaMHbIx pabor ysenuumncsa
6onee yem B 4 pasa u npessiuaer 4 mnpa. pybnei. Npouzsogu-
TeNLHOCTL TPYAa Ha C¢TPoikax sospocna B 3,6 paza. Mponoxeno
21 Tuic. KM HOBhIX enesHelx gopor, 17 Teic. KM BTOPRIX nyTeH,
anexTpudMuHposado Bonee 35 Thic. KM CTanbHLIX NWHMA, BREeAE-
HO B CTPO# 9 Tbic, kM aBTOMOBMALHLIX  MmarucTpanei, CchRaHo
48 mnH. M? UNOH Nnowagy.

Berynunu B 3kcnnyataumto enesHopopomHbele JsuHuK ABa-
kaH — Tafbiwer gauHon 650 wm, TiomeHs — Cypryt — 700 wum,

Makatr ~— beln — HKyHrpag -— MaHroiwnak  npoTAMeHHOCTEID
1100 &m.
Ha rnapHbix rpy3soHanpsokeHHbix Hanpasnednusx Mockea —

KOr u Mocksa — ¥Ypan — Cubupb — [Janbtuii BocTok ynomeHsl
BTOPLIE NYTH M NPOBefEeHa SNeKTPHU(pUKrALMS,

CerogHa CTpoMTENLHAA MPOrpamma HalueseHa Ha BhinonHeHHe
BaXMHEHLWMX 3aAaHMH NaPTMM M NPAaBMTENLCTBE NO AanbHerwemy
PasaMTHIO  MENe3HOQOPOMHOre TPaHCNOpTa — CTPOMTENLCTBY
Bafikano-AMypcKOA marncTpanM, a Take KOMMYHMKaUMA B8O
BHOBE CO30aBacmMbIX f'lpOldJBOACTBEHHO-TEPPMTOPHEHBHblx npo-
MBILLNEHHLIX KOMMNeKcax.

OpHa M3 KpynHelwMx opradv3aumi Muutpancerpos CCCP —
FnasToHHENLMETPOCTPOK. TOHHENBHOE CTPOMTENLCTBO B Hallei
CcTpaHe BO3HMKAO @ koHue XIX M wauane XX Bekos B CBRAZM €
passuTHem nyTei coobujeHus. C 1859 no 1916 r. B Poceuu npo-
NoMeHo okono 35 kM TOHHENEH PA3NMUHOrO HA3HaYeHMs,

B nepsule rogsl CoBeTCKOM BNacTH 3aBeplUanMch KENesHoAo-
POMHbIE TOHHENM, Ha4vaTkle 8 [OPeEOIOLMOHNBIH nepuon. B
AankHedllem passepHynock  Mx cTpouTensctae  Ha Kaskasze,
Vpane, [lanbvem Boctoke n 8 Cubupu.

Mepesas ouepegs Mockosckore  metpeonosautena (1931—
1935 rr.) oTKpbiNa HOBBIA 3Tan B TEXHWKE OTEMECTBEHHOro TOH=
HeneCTpoeHHsd, OKasana 60-1'.‘]5].1'.[0& BNMAHHME Ha COBepUWeHCTEOBa~
HHE NOL3IEeMHBIX TPAHCMOPTHEIX M H-H-}KEH'EPHHX COOPY}KEHHﬁ B
Hawei cTpaHe M 3a pybBemom.

lMepeas oprasnsauMa 3ToM oTpPach -— MOCKOBCKMA METpo-
CTpo#, koTopsiit B 1981 r. oTmeTHT cBoe naTHAECATHRETHE,

MocraHoenehue lNocynapcTseHHOro  KomuTeTa  oBopoHbl B
mapte 1945 r. o oBpasosaHnn & coctase HKMC Crneuwanshoro
rNasHoro ynpasneHua Oﬁ‘l:eHHHHﬂO BCe OpraHuiIaumMv no CcrpoM=-
TEenLCTRY MOAZEMHLIX TPAHCNOPTHLIX COOPYMEHMM,

© HsznareabeTBo «MocKoBCkas NpabBpar», «MeTpocTpoits, 1979,

B 1979 r. no cpaeHenmio ¢ 1954 r. obnemul CTPOHTENLHO-MOH-
TamHLIX PaboT, seinonHsemsie [NaBTOHHENBMETPOCTPOEM, EBO3-
pocnn nouts & 3,5 pasa, 3a 3TOT NepHog BEeAEHLI 8 CTPOH MeT-
pononutedsl 8 Jlenunrpape, Kuese, T6unucy, Baxy, Xapukose u
Tawxeure, MNoctpoeHo 273 km nuHMiA, B Tom umcne 118 km B8
Mockse. C 1976 r. coopyskaerca BOCLMOH MeTPONONMTEH — &
Epesane. B 1978—1979 rr. nauato crpoutenscteo ewe Tpex: s
cTonuue benopyccuu, B LeHTPe cOBETCKOro arTomobunecrpoeHus
— [opbkom u B HomocuBupcke, B X natvnerke 6yner seegeHo &
cTpoi 80 km siMHMA, B Tom umucne B Mockse 20,5 kM, 8 JleHuH-
rpage — 11 km, 8 Knese — 10,5 km, B Tawkente — 16,2 um.

Henpeprisno ysenmumsaetca ofwias npoTmKeHHOCTH rOpHbIX
TORHEneH Pa3nMyHoOrQ HﬂJ'Ha’lIBHMﬂ, MOCTPOEeHHKIX OpraHMzIal e~
mu nasTonnensmetpoctpos. € 1950 no 1976 r. oHa  coctaeuna
102 km, B Tom uMCne KenesHoAopOMHEIX — 31,7 KM, 3BTOLOPOM-~
HeIX — 9,1 KM, ruapoTexHuueckux — 60,4 km.

B X natunetke noctposT 35 KM TOHHened PaanNMuHOro Haa-
HAUEHMS — MENEe3HO[OPOMHLIX, SBTOJOPOMKHBIX M TULPOTEXHM=
ueckux. Bownu s ctpoii Neicoropermii (2,9 km), HaropHsiii (1,3 om)
Ha nuvuuM TeiHpa — Bepraxkut, Muxetckui ABYXNYTHLIA  oOkono
Tounnck (1 Km), 8BTOROPOMHDBIA NOJL MbICOM «BugHeliin  oxono
Coum (0,5 km). Kpynusie MENEIHOROPOKHLIE TOHHENW COopPYHa-
107 Ha CesepHom Kaexasze W B 3akaskasse,

Ha tpacce BAMa npepactont nocrpouts ToHHenu oBuiei npo-
TamenHocTbio 29,1 kM, Cpeam Hux — Cesepo-Myiickuit (15,3 km ),
Baikanbcumi (6,7 kM), veTelpe MbICOBBIX Ha nobepexbe oszepa
Badkan (oBwasn pnuna 5,1 km).

B 1954 r. B coctase [nasToHHENEMETPOCTPOR  peitcTBOBANM
6 ynpasnerni, ofbeauHAIOWMX 25 AMHEIIHbIX NOAPAZHBIX OpraHM-
saumui. K Hactosuemy BpemeHH Wx uMeno yasonnoce, B ux co-
CTaBe [EHCTBYIOT CeMLAECAT NATL OPraHM3aLMii, TepputopHnane-
Hbl@ CTPOMTENLHO-MOHTANHLIE YNPasneHns  cTpouTenscra (Tpe-
cThl) — Mocmerpoctpoi, JNenmerpocTpoi, Kuesmetpocrpoii,
TéuntoHHenecTpoi, BakroHHenscTpo, ApmroHHenscTpoii, Xapb-
KOBMETPOCTPOH, TallMeTrpocTpo, BamroHHensCTpOM, Mmucumer--
POCTPOi M PYrHe OCHALMEHBI BLICOKONPOM3BOAMTENbHBIMM rop-
HONPOXOAUSCKHMH H CTPOMTENbHBIMM MEXaHM3MaMM, pacrnonara-
10T KBANUPUUMPOBAHHBIMM HaAPaMM M Pa3BMTON UHAYCTPHansLHOM
6a3oii. Ha ycnoausax reHnoApsfna OHM BO3BOAAT TOHHeNLHLIE
0BneKTel, Npusnekas CneLManMaMpoBaHHLie OpraHM3aLim.

PaszpaBoTtky sonpocoB komnnexcHoi MEeXaHU3AUMM npoXog-
YECKMX paboT, CROMHBIX NPOM3BOLCTEEHHLIX obycTpoiicts, me-
X8HM3IMOB M oBOpYf0BAHMA BEAET chneyuansHoe KOHCTPYKTOp-
cko-TexHonoruueckoe Gwopo. HayyHuiMM uccnepomaHuamu u co-
3flaHMeM HOBOM TEXHMKM 3AHMMAETCA OTAENEHME TOMHEned U mer-
pononuteros LUHMMCa u CKTE InastonHensmerpocTpos.

B MnasToHHensmeTpocTpoe geiictsyer 13 MPOMBILLNEHHBIX
NPeAnpPHATHHA, BLINYCKAIOWMX NPOAYKUMM NOuTH Ha 60 mnH, py6.
B roA. Ha <Tpoiikn emerogHo nocrasnsercs Bonee 220 Ttoic, m?
cboproro menesoberona, 360 Toic. M3 TosapHoro HertoHa, Gonee
35 TeiC. T uyryHHeIx TOBWHrOB, noutu 10 TeiC. T METANNOKOHCT-
PYKUMA, '

B pecaToi natMnetke — natoi 8 Buorpaduu MuHTpatccTposn
— TPaHCNOPTHbIE CTPOMTENKM NMNAHOMEPHO PellaloT 3afayH, no-
cTaaneHHsle nepep otpacnuio XXV cheasom naptun. Mx ycunus
COCPEAOTOURHLI HAa YCKOPEHMM BEOLA B IKCMNYATAUMIO NYCKOBLIX
06beKToB, nosbiuEHHM 3 eKTHBHOCTH M KavecTsa pabotu. B
@BaHraple COUMANTMCTMYECKOTO COPEBHOBAHWMS 33 [OCPOYHOE
OCYLLECTBNEHME 3a4aHMIA NSTUNETKM MAYT MeTpo-
CTPOMTENM.

H TOHHene-



MOCMETPOCTPOR C YECTBIO BBHINONMHHA OBA3ATEAbCTBA
N0 CTPOMTENbCTBY HOBOH CTAHLMH!

JIAHOM PA3BHUTHA  MocHoB-
CKOTO METPOIOJHTEHA IPEeAYyCMOT-
peHo co3faHHe IepecafodHOTO y3Ja B
HeaTpe cToAHNbl. OH pPacholoKHTCA HA
nepecedyeHHH I'OpPbHOBCKO-3aMOCKBOpeIl-
roH, H{panoscro-HpacHonpecHeHCKOH
TumupsazeBcKo#l (mepcrneKTHBHOH) JH-
HHH. Y3elX CBAMET mepeXoJaMH CTAHIHH
«ToperoBeKag», <llymirunckagy 0 «Je-
XOBCKafy,
Tpaccel IPOXOAAT B PA3HLIX YPOBHAX:

OGnmiie K nosepxHoctH — ['OpbEOBCHO-
3amMocKBOpellKada, HIKe — H{IaHOBCHO-
KpacHonpecHeHcKas, ellle TIyOGme —

Tamupasesckasd., CTaHIHH PACOOA0MAT-
cA TpeyroJbHHKEOM (puc. 1).

«TOPBKOBCKA/I»:
B IIPAKTHUKE

BITEPBBIE

B. AJIGIIEPOBHY, H. 3AHYJIJIHH, rmxenepst

Taxasd HOMIIOHOBKE,
MeTporanpoTpaHcoM, dABIAeTCA  ONTH-
MaJbHBIM IIJIAHHPOBQYHBIM pelIeHHeM,
[eJb HOTOPOro — CO3[aTh HauOGoJbIIHE
yAoOGcTBa MaccamHpaM [pH mepecajie.
Yememnaa €ro peadHsallld, B IeJCM,
onpeflelaNlack BO3MOMHOCTBIO COOpYyHEe-
HHA cTaHnuH «[opbkoBCHKAA» Ha JeHcT-
ByIOIlell JHHHH Ge3 IepepbiBa JBHHie-
HHA NOe3[0B, MDOCKOIBRY CTpOHTEﬂbCTBO
0CTANBHLIX JIBYX cTaHiuil Ha cBofogHOH
TPACCE Pemajock OOBIYHBIMH METOaMH
0e3 oco0bIX 3aTpyAHenHi.

B 1975 r. B KOMIJIeKCe COOpY:HeHHH
Haanoseko-HpacHompecHeHCHOTO pa-
JHYCa BRellcHA B DKCINIYATSIHIO CTAHIHA

paspaboTaHHaA

Puc. 1. Naan nepecadodnoeo ysaa.

2

«[lymgutcKasgy. ¥ Hee 00begHHeHHBIR
¢ «['opeKOBCKOH» BeCTHOWMb. ONHOBPE-
MEHHO BBITIOJJHEHA NPOX0JKA 3CKAIaTop-
HOTo TOHHenA <['opbROBCKOI» M mepe-
XOJHOIO TOHHeNA MeWJy ABYMHA CTaH-
nuavy. CTpoHTedBCTBO MepecaJoYHOI'0
yana eeger CMVY-7 MocmerpocTpod.

Coopy:HeHHe CTaHIHH TayGOHOTO 3a-
JIoHeHHsT Ha JeHCTBYHOINEH JIHHHH MeT-
poronuTeHa  fe3 NepepriBa ABHKEHHA
Oe30B — BechbMa CJQKHAA HHHeHep-
HaA 3ajada, He HMeHIIas NpellelleHTa B
npaKTHike MerpocTpoeHua. OHa o00yCJoB-
JleHa TPYAHBIMH Te0JIOTHUeCKHMH JaH-
HBIMH: nepememammr&eca HanIacToBa-
HHA TOPHBIX MOPOJ PasaHylof CTPYRTY-
pbl H KPENOCTH, MeHAMINHHCA XapAaKTep
ofeogHeHHa 3a00eB H HPCKHE TJIHHEL B
KPOBTe CTAaHIHOHHBIX TollicdcH. Cnoemu-
(hryecKHe YCIOBHA NOTPedOBANH TIIA-
TedbHOTO IMOJX0ZAa H BBIGOpY mapaver-
POB OCHOBHBIX KOHCTDYKIOHH coOpyiHe-
HHIl, a TakMXe pelledHsa TpPOGJIEMBL Op-
TaHH3AIHH CTPOHTENBCTBA H  MeTOJOB
NPOHABOJICTBA padoTr HeXold H3 Tpedo-
BaHHH HCOPCPLIBHOCTH JBHIKEHIS 110€3«
0B U Qe3omacHocTH TPyAa.

B TexHHTecHOM TPOEKTe CTPOHTEB-
CTBA CTAHOWH <['OPBKOBCKAA» OLITM 3a-
JIOMKEHBL CHIeJIYIONHE DeIIeH s

CTPOHTEJABCTBO  JOJMHO  OCYUICCT-
BIATHCA Yepe3 HOBLIH UIAXTHbI CTBOX
C COOTBETCTEYHIIITHM HOMIITEHKCOM COOPY-
HeHHH W NMOA3eMHBIX BEIPA0OTOK;

paboTs! 1a caMofl  CcTaWmiMH  Openy-
CMaTPHRANHCE 110CTe OCBOGOMEHHS 230-
HBEI CTPOHTENLCTEA H MepeBoJa IIOe3J0B
Ha MPEeABAPHTEIRHO IpoiijeHHBle 00X0M-
Hble TOHHeJH; MX oflas JIHHA —
738 M, c 4 rpynname kamep chesJoB
mo 64 v Kampgas (puc. 2). CrannHs oH-
JIOHHOTO THHa 6bla 3alpoeKTHpPOBa-~
Ha B ofjenxe H3 YUYTYHHBEIX THIOGHH-
roB C TOHHEJAMH HpYLJaoro ouepTaHHA
(pHc. 3).
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AHanus npoexTa IOKasanl, 410 mpe-
JYCMOTpeHHble B HeM peLIeHHA He fB-
JAKTCH ONTHMANBHBIMH 110 TeXHHKO-3HO-
HOMHYCCKHM IOKA3aTeldAM H B AOJIKHOH
Mepe He OTBREYAIOT clelH(pHEE KOHKpeT-
HhIX ycAoBHH cTpoHTenbcrsa, Tax, cos-
flaHHe HOBOTO IIAXTHOTO KOMILIEKCA CBS-
3aH0 ¢ HeoDXOJHMOCTBIO CHOCA NATH IKH-
JBIX JoMOB.- CllefjoBaTellbHO, TIOMHMO
CTOHMOCTH COODy:eHHH H oGycTpoHcts
KOMIIeHCa Npe[CTOoAnH GOMBIIHE 3aTpa-
Thl TOCYJAPCTBEHHRIX CPEJCTB, HOTODEIE
He BXOJSAT B CMeTY, Ha OPeJoCTaBlIeHHE
TMIOJAM JKHJIbs B3aMeH CHOCHMOTO.

KaMmepb! TPEACTOANO CTPOHTH B TPYH-
HBIX Te0JIOTHIeCHHX YC/I0BHAX ¢ PACKPBI-
THeM 00jel0K JeHCTBYIOLIHX IeperoH-
IBIX TOHHeNeH Ha CTajuH TOPHONPOXOJ-
YeCcKHX PaGoT NPH OGHAMEHHBIX (HA Bpe-
MeHHOM KpenieHHH) 3al0AX, HABHCAIO-
WHX Haj ABHIKYIIHMHCA TICe3aMH,

OcobGenno HeGnaronpHatTHOH OHaza-
Jach oOCTaHOBKA [JIA COODYHEHHSA Ka-
Mep CLe30B B CTOPOHY cTaHIHH «Mas-
KOBCKad».

"YUHMTBIBAA BBIABJEHHBIE 00CTOATE/NE-
CTBA M CHelHDHKY  CTPOHTENBLCTBA CTAH-
LMH Ha JeficTByioiltedt gnumuu, CMY-7
Mocsmerpoctpoa #  MeTPOTHOPOTpAHC
paspafoTanH HOBOE TeXHHYECKOe pelle-
HHE TI0 CTPOHTEJBCTBY CTAHIHH «Topb-
KOBCKasgy Oe2 0OXOJHBIX ToHHeeH H Oes
HOBOI'O IOAXTHOTO KOMIJekca (pHc. 4).
OHO YCIENIHO OCYLIECTBIEHO.

Cpefnuil TOHHENb CTAHLHH KPYIVIOTO
OYepTalHA — H3 UYTYHHBIX THOHHIOB

Jd =95 M B nertpe ero — y3en mne-

_ pecajiru Ha «IlymkuHcKy» ¢ 4 sckala-

topamu (pHC. 5). BoOKOBBle TOHHEIH
NpeicTaBIAT c060if o0beMIOIHe 00-
HenKy JeHCTBYHINMX IepPeroHHbIX TOH-
HelleH CBOABI W3 YYIYHHBIX TIOOHHICOB

A = 9,5 m, onuparwiHecsa Ha GeTOHHble

JeHTOYHble OCHOBaHHA. Brelnue (Mo
OTHOLUEHHI0 K OCH CTAHIMH) ONOPHI CBO-
OB NPHMBIKAIT K o0fenkam AeHCTBYO-
IHX TIePerOHHBIX TOHHeJeHl H pacnojo-
HieHbI TaK, YTO NATHI CBOJOB CTAHI|HOH-
HbIX TOHHeTeH NMOJHATHI BBINIE JHAMET-
pa neperoHHbIX HA 2,5 M.

OcHoBaHHe BHYTPEHHHX OGETOHHBIX
onop Ha 0,5 M HHMKE OCHOBAHHMA Iepe-
POHHBIX TOHHeNdeH. Onopel 3TH cMelleHEl
R ocH cTanuud, obpasysa cBoGojgHOe Ipo-
CTPAHCTBO MeKAY 00Ae/HAMH CTaHLHOH-
HBIX H MeperoHHLIX TOHHeNleH HA ypoB-
He OAT ¢BoJloB B 2,5 m. TakHm odepra-
HHeM ofecledyeHO TeXHOJOTHIECKOe NPo-
CTPAHCTBO MeXAy oOfelKaMH AeHCTBYIO-
IIHX TIePETOHHBIX H COOPYMaeMbIX CTaH-
ITHOHHBIX TOHHeJe#, J[OCTAaTOUHOe AN
BBIIOJIHEHHA TOPHONPOXOAYecKHX palor
B HOPMAaJbHBIX yCcHoBHAX. H3 nomepey-
HOTO Ce4YeHH CTAHUMH BHOHO (CM,

PHC. ), YTO WPHMEPHO MOJOBHHA obfe- .

JIOK JIeHCTBYIOLUIHX IeperoHHBIX TOHHe-
aeH He pasGUpallich H BEJIOYEHA B HOH-
CTPYKIHIO OOKOBBIX CTAHIHOHHEIX - TOH-
Hene#. CylllecTBeHHO H3MeHeHAa KOHCT-
PYKIHA IPOEMHBIX paM, KOTOPble KaK B
OOKOBBIX, TaK H B cpejHeM TOHHeJe BbI-
NoAHenst 663 00paTHBIX CBOAOB, 9TO Ha-
IIOJIOBHHY COKPATHIO TOTPedHOCTE B

Puc. 2. Haan cranyuu ¢ 00x00HbIMH TOH-
HeAAMU.

Puc. 3. ITonepeunoe  cedenue cranyuu no
REPROHAHAADHOMY NPOEKTY.

ocTpofleHIHTHRIX (hAaCOHHBIX THOOHHrax
(puc. 6).

Ha cTeHax feHcTRYIOIHX NeperouHbIx
TOHHEeH pasMellaock GOJBIICE KOJH-
YecTBO Kaleseil. HoMMyHHKAIHH HYMK-
HO OBLIO HepeNOKHTH J0 HAeMOHTamKa

_TH0GHHroB. Tlepexnajsxa pellleHa B KOM-

IIexce ¢ paspaboTHOH CXeMBl BeHTHIIA-
I[HH,

YBenu4YeHHOe cedeHHe JAeHcTRyrolmx
neperoHHsIX ToHHened ([l = 6 m) mozso-
JIHIO BBINOJIHHTh NyTeBble CTeHBI (B OT-
IHYHE 0T OGBITHOIO THIOBOLO pellleHHA)
B BHJle MeTaNIHYeCKHX Kapkacorp. ITazy-
XH MeHAy HHMM H O0fle/IHaMH HCHOMB30-
BaHbl B KayeCTBe KalOelbHO-BeHTHJIALH-
OHHBIX KOJJIEKTOPOB, B KOTOpBHlE MNepe-
JI0MeHEl 6e3 paspeaks xaGend (puc. 7).

BHyTpeHHHEe OIOPBI CBOZOB GOKOBBIX
TOHHelejl CTAHIHH PACIONOMEHBl Ha
paccToAHHHE §osee 2 MeTpOB 0T 00/le/oR
TIepeTOHHBIX TOHHede#l. B 5TOM IpPOCT-
pancTBe co3jaHbl nmoAniaTdOpPMeHHBIE
Ka0eJbHO-BEHTHIAHOHHbIE KOMIeKTOPLL
GoJibIlIOro ceueHHA, B KOTOphle mepeio-
JKeHBI ¢ paspeskoil ece kaGenm co cred
neperoHHbIX TOHHe eH, oO0palleHHBIX K
OCH CTaHI[HH,

IlockoNBRY mepeknajka cHelaHa Jgo
pasBopry O0JeN0K NePEerOHHBIX TOHHE-
Jeff, a Takme /¢ Leabl) BEIMOJNHEHHA
MaKcHManbHOro ofbeMa paGor’ 3a npe-
Jlenamu JeHCTBYIOIHX TOHHeNeH B HOD-
M@JIBHBIX YCIOBHAX, MPHMeHeHA paapes-
HaA KOHCTPYKUHA MNOCAKOYHBIX IIIAT-
tdopm {cm. puc. 7). Takoe pemenHe mo-
3BOJIHIIO COOPYAHTH OCHOBHYIO YaCTh
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Puc. 4. ITaan cranyuu Ge3 06X00HBIX TUh-
nenetl:

2 — pepenoABeMHHK Me 1; 3 — nepenozbLeMHHK
H I1; 5§ — mepenoneemusk Ne 4;
6 — mepeiiogbeMHHE MNe 3 7 — cTBONM IIaxTHS
8 ~— och mepenojbeMiHHKa N 3; 9 — ocbp mepe-
nogbemuuka MNe 4; 10 — CTII; I/ — ock nepe-
nogkeMHHKa Ne 1; 12, 13 — pelicTByloniHe nepa-
roHusle TonnenH JKKI; [4 — CTEOA HMIAXTHL

-—

mIaThopM ¢ NoannardopMeHHBEIMH  Ka-
OeNbHO-BEHTHIAIHOHHLIMHA KOJIJIEKTOpa-
MH )1 HepeRJagkH KaGenell go paadop-

KHE 00/IeNOK JIelCTBYIOIHX TEPEeroHHBIX .

TOHHeJIel.

CrpourenbctBo  <«[opbHOBCKOIH»  Be-
Jock Yepe3 CTBOJ INAXTHL, KOTOPBIH
paHee HCOOJNB30BAJCHA JIA COODYIHeHHA

Puc. 5. Ilonepeunoe
HOBOMY BAPUAHTY.

cedeHue CTaHyun no

craguns «llymiunckas». OH, OY4eBHAHO,
noHafoOHTCA H AnA <«Yexosckoit». Ha
ypoBHe <«I'OpBKOBCKOH» CO3JAH HOBBIH
PYAHHYHGIH TOPH3OHT C DYAJBOPOM H
NOAXOAHLIMH. BbIpaGoTEaMH K 3a00AM.
ITocHONMBKY MOAXOJ OT CTBONA K CTAHIHH
nperpamaes AeHCTBYHIHMH TOHHEA-
MH, NOAXOAHEIE  BRIpaGOTHH  pacmo-
JOMEHBl B PA3HbIX TOPH3OHTAX H 06y-
CTPOEHB! CHCTEMON T'PY30BEIX Nepenodb-
eMHHKOB Jlig obGxofa (o0 BepTHKAIH)
arux TomHenedl (cm. pume. 4). Ilepe-
MOABLEMHHKH OflHOKJIeTheBbIe. Ilepenonn-
eMHHE No 1 npepgHazHayeH JJIA BCEX
TpaHCHOPTHbIX omepauuil. C TOMOIIBH
HepenofbeMHHEa Ne 2 COOpYyHieHa COB-
MellleHHaA TATOBO-IIOHH3HTeNbHAA TOA-
craunua CTII-64. ITepenogbeMHEHE Ne 3

HCIIOJb30BaH A BO3BeJeHHA BHellHeH
OImopbl CBOJA JIEBOTO CTAHIHOHHOTO TOH-
Helld H BeHTTOHHeJA K CTBOJIY IIAXTEHIL
MepenogremHur Ne 4  ofecneyun BBI-
NoJIHeHHe HaHOOJbIIEro o0beMa TOpPHO-
npoXof4ecKHX H O0UieCTPOHTENBHBIX pa-
60T 10 NPOXOAKe CTAHIHOHHLIX TOHHE-
Jefl, a Takie OJ0ka CcIymeDHBIX INOMe-
INeHHH, mepecafouHOTO y3/1a U BHYTpeH-
HHX HOHCTPYKIHH GOJBIIOTO BCKANATOD-
HOTO TOHHensA. B ero 30He pasMmellleHbl
Pa3BUTEIE PYAHHYHEIE ABODPHI HAa HHK-
HeM H BepXHeM TOPH3OHTAX,

IIpn coopyseHHH cTaHUHH <«I['OPBKOB-
cKaA» IPHMeHeHEl CIEAVIOUIHe MeTo/lbI
IIpOH3BOJCTEA:

OPOXOJIKY CpeljHero TOHHeNA BeldH
TOPHBIM CIIOCOGOM ¢ IIOMOIIBI TOHHENb-
HOrO yEJIaguHka Tuna TY-4Tn. Ilopona
paspabaTeiBanach GyPOB3PBIEHEIM Me-
TofioM. ToHHeNh — C 3aMKHYTHIM KOH-
TypoMm 00f4elIkH Mo BceH JaHHe, PasMbl-
HaHHe JOTKOBOH dYacTH o0jlelkH B 30He
nepecajikd {B cpefHeit 4acTH TOHHEN)
NPOH3BOJHJIOCE OTJe/IbHRIMH YYacTHaAMH
B 12 aaxofjox B TpolEcce CO3ZAAHHA
nepecafouHOTO Y314,

TaKKe TOPHEIM CIOCOOOM C MpHMeHe-
HHeM OypOB3pLIBHBIX pafoT BLHIONHeHA
npoxofka 6Gaoxa CTII-64, 6aora cay-
#eGHBIX  [IOMellleHHH H BeHTTOHHEJA.
Tw6HArH 06Je/IOK MOHTHPOBAIH C IO-
MOIIBI0 JeGelloK.



OTATIIbl CTPOUTEALCTBA
CTAHLIMN «T'OPPKOBCKAfI»

Hedicreytowue nepezontsle ToRHE. Beuiesra adpa u Geronuposanue a0tkos Gokosbix TonHeaed do o6denok
deiicTeyrougux nepezoxusix. MonTax xapkacos nyresvix cTen.
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Coopyaxcenue cpedreeo CTAHYRORH020 TOHHEAR, PacxptiTie CTGHUNLORRBIY NPOEMOS, eUOpOU3OAAUL  000eA0K, MOHTAN
. nAQT(OpM, HABECKT 30HTOB.

Hpoxodka wrosren nod onopot ¢80008 GOKOBLIX CTAHUUOHHBLX

TonHeell. Hemonram OdelicTeyioujux ToRHeCH, MOHTAX NAGTHOPM 8 ocsoéagpgagg.

HOU 30HE, 3AMBIKAHIE 30HTO8.

Beronuposanue onop c6090a GokoseLy Torneaed, ApxurexTypro-ordesounste paboTst,
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Puc. 6. Pana Ges oGparrozo csoda.

Puc. 7. Monepeunve  cenenue  GokoGU20
CTOHYUEORROCG TUOHHCAN.
IIpoxogka GOKOBBIX  CTAHIHOHHBIX

TOHHeIeH BK/IIYAJIa HeCcKOJbhKO STallOB:

I — ppoxoika mITONEH IO HOMTYPY
OeTOHHBIX OMOP CBOJOB, YCTAHOBHKA Me-
TANIOU3OJIALHE H aDMATYPEl, GETOHHPO-
BaHHE 0Iop;

Il — coopymeHHe TOHHeNeR mo mJo-
Laju cedenul, OrpanHYcHHBIX KOHTY-
POM 00[eJ0K JIeHCTBYOIHY MePeroHHLIX
TOHHEJIel N yposHeM Dpepxa GeTOHHLIX
onop, ¢ ONHpanHeM

CROJIOB I1a panee

BORBEJleHHEIE GeTOHHbIe oOnopel. Pado-

Ta BeJach C. NOMOIEK CHEIHAJBHO H3-—

TroOTOBIAeHHBIX I{yI'OBLIX T}O'GHHI‘DYKJ'IEU.I‘IH-
KOB, IIPHCTIOCOOJEHHBIX K KOHKPETHBIM
VCIOBHAM MOHTAMNA CBOJOB B CTECHEH-
HOH 30He {pHC. 8);

III — BeleMEa Ajfpa [0 JOTHKA TOHMNe-
Jefl, YCTAaHOBHA MEeTalJIOH3ZONAINNH H ap-
MaTypel, GeTOHHPOBAHHE JOTKOB JI0 06-

JIeNoK  HelCTBYHIHX IeperoHHLIX TOH-
Heaeli, -

Puc, 8 Jyeosod yraadunk.

6

IV — MmoHTaM NOCAJOTHRIX  INIAT-
dopM B--ma3zyxax . MeEAY . 00JeJHaAMH.
CTAHIHOHHDIX H NePeTOHHLIX TOHHeIei
¢ obycrpolicTRoM nNoANNaTOPMEHHLIX
Ka0edblO-BeHTHIANHOMHEIX  HOJNIEKTO-
pos;

V — ruapoHsonanus (dcxalka-meon)
CBOJIOB, MOBECKA BOHTOB B LpeJelNax
COOPYHGHILIX CBOJOB, UX HITYKAaTypKa
H TIOKpacKa; -
VI — MOHTaK MeTafdoKoHCTPYRUHi
KapKaCcOB NYTEBHIX CTeH CTaHUHH € 0ly-

MonTum ackaararopog
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! ofifle kd CTPORULCHCA  cTaninn <l opeKoB-
ckasz: 2 - obaeaka AeficTBYWOWEro Meperontn-
ro TOHRCAA; 4 — YPOBCHL I'OJOBKI PCAbLCAH.
Ciip4asa:

I — ofpenka  cBodf  CTAHLHONTLOMO TOHICAH;
2 — ofpenxa AclicTBYQILErs NeperoHHOr0 Toil-
weas; d == radapnr nupadammenin  0GopynoBa-
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Pue. 10, Kpenaenue 00AUYOGONHBXY NAUT.

CTPOICTBOM 38 HMMH Ka0e)bHO-BeHTHIH-
IHOHHLIX Iii_'L‘l.'I{"J{TOPOB;

VII — nepernafka B HOMIEKTOPL
noM nocaigodibiMu onathopMaMy uosa
IIYTCBLIMH CTenamu KaGenxeil us neficrey-
WIIHX TIePErOHHBIX TOHHeJeH H Iojse-

miuBaliye nd TKJGH'HI‘HX, nognesanux
pasdopre;
VIII — jgemontani 00jelior delicTBy-

I0UHX NeperoHHBIX  TOHHeJed ¢ HOMO-
LB CHENHANBHO H3IOTOBJCHHBIX YCT-
poiicts YPO-1, ocHallleHHBIX IHAPABIH-
YeCKHMH  JIOMEPAaTaMH H CMOHTHDOBaH-
HBIX 112 SKCNe3HOAOPOWHLIX  naatdop-
max {puc. 9);

IX - - sanojicHde «rpedeHuks», obpa-
SOBABIIMXCA 110 JMHHAM DPasdoprx of-
[eJoK IePelrOHHBIX TOHHeNeHd, cBapHhl-
MM KOPOOKAMH H COTIDAMEHHe 3THX MIo0-
CHOCTEH ¢ METaJJIoH3oIAnHeil oltop cho-
A0B CTAniHOHHBIX TOHHelcH, a4 TaKike
YeHAHKA 1IBOB HAa CONPAKEHHAX;

X — coopy#eHHe YYACTKOB MOCAL0Y-
HLIX MAaThopM, PAcTONOMCHHEIX B 30-
He JcCTBYIOIUX [OCPEroHHLIX TOHHE-
Jell, ocBOOOIKIEHHOH TIoche jcMoliTama
0HCTOK;

X1 — apxurerTypHan oTjleNka, call-
TeXHHYCCKHE M IeKTPOMOHTARHEBIE 00Y-
CTPOHCTBA.

B 2a004X, pacloA0OHeITHbIX Ha conpl-
SKCHHAX ¢ offgenkamMu JeHCTRYHOLUTHY Te-
PETOIIBIX TOHHENeH TIH B UenoeejcT-
BCHHOH OJHI0CTH OT HHX, BO HaOCHiallbe
JedopMauny 00eI0Kx  HAM HAPYLIeHH:
YCTPOHCTE METPOIOJUTEHa HCKHIOTAINCE
MpPUMEHeHHe B3PhIBHLIX  padoT.  3gech
preponie na MeTpoeTpoe Kpenkie napo-
Sl PASDVINATHCL THAPOKAMITRIMH e
pes My pLi. NPOGYPeHHLIE ¢ OIPE/IeTeH
HLiv  iaros . HoBIHecrTBo  orasaioch
BECBMA  GUUDEHTHBHEIM 1 3HAYNTEIBID
CHUSGHIO TPYAUEMKOCTh,

B MoHnauTHBIE GeTOHHLIE H HeJeso-
OeTOHHBLIE HOHCTPVHIIHH CTA4HITHY YIIOWe-
Ho Godee 13 000 v Gerona, Tpancnopti-
POBHA Cro 10 BbIPaboTEaM H YHIa[Ha B
OCHOBHOM  OCYLIECTBJELA € IOMOIIBH)
nHeEMobeToHoyRIaquukos IIBY-5, uro
HaMHOTO 04JeTIHI0 Jledo.

IyTeBbic cTenbl OGJARIOBAIIR MPAMOP-
HBLIMH JJIHTAMH, HUTODBIE KPelnnTHih B
CTANbHOMY KapHacy 0ez 3aJHBKH (pHC.
10). O6muiloBKa NPAKTHIECKH CBeJlach K
MOHTa#Y I'OTOBBIX H3JEIHH.

EOJ’IBIII&'}O NOMOIE CTPOHTEIAM OKa-
3ajo YupasneHHe MOCKOBCKOTO MeTpPO-
LuHTeHA,

Bee xkpyliHoradapurHoe odupy J0BaHHE
nodaBaiock mo JcleTByOlNel JHHEH B
HOUHBLC JlepepLIBLL ABHIKEHUA 1I0eX/0B.
MOHTA® BCKATATOPOB GOIBIIOT0 HAKIOH-
HOTD X0oJa TIpoBelcil CHH3Y BBCDX, 'Ie-
Pes CpesUil Tonueabh Craniin ¢ oja-

ypll  ageMenToB  ucpes  OJMmKafmmi
CTAHUHOHHDIH Tpoem mocllc JIeMOHTaka
00[edKH  JIeHCTBYIOLETD  I1ePeTrOHHOr0

TOHHeIA HANPOTHE 5ToT0 npoema. Tem
e NYyTeM IOCTaBislock 00opyjaoBapHe
I7TA 3CHANATOPOB NepecafouMHoro yana,
CT1I 1 Zpyrux coopyienui.

QO0CHOBAITHOUTR I TeXHHKO-PKOHUMH-
YOCKAS 11CJeC000PasHOCTE BeeX TeXHHTe-
CHHX DCWCTHIT 1o o1pejele im0 napa-
MCTPOB KOUCTPYKIHH, Opraidsaiiqg Me-
XAlH4a0HY M METOJI0B NPOH3BOJACTBRA,
PaspadoTaiiby M OCYHICCTBICHHDBIX B
TeCHOM TBOPHCCKOM COAPYIKECTBE CTPOM-
TeJACH W IPUeKTHPOBILIHKOB,  TT0JAHOCThIO
HNOATBCPHEGICHBL HPAKTHROM.

Peamusanus npeiToReHHbX TeXHHTe-
CRNX pedtenidt BoeJoM  3HAMHTEN:EHD
CORPATHT CPOKIL CTPRONTE TR, CHISHT
CcTOHMOCTE pador na 2470 twie. pydaeil

BT wraprade 19T toga craHmda
<« POPLEORCEAAS BRO,UITCH B OKCIAyaTa-
LMk, [

7



Mo-ydupromy TpYOUALLH Kz CTPOUTEALLTEE CTARYUL
Koaots, B. Junvsyegwn, A. 3aresoist, H. Cudoposois.

«loporogcrasy Gpucadsl, sossaasagemble (ciesa

Hanpaso) B. Boau-
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HAIIIM MHTEPBbBIO

ACCHKA3BBIBAET HauankHHK yuya-
crka CMY-7 I, Typresny:

— CoopyienHe yHUKATLHOR CTAHIHH
OLIIO JINA HAac JeJoM COBePIIEHHO Ho-
BEIM. CllomiocTs H MHOTOOODA3HE HH-
itelePlio-re0JIOTHYECKHX YCJIOBHE MoTpe-
00BAJH 4YeTHKOH OpraHH3aUHH BCETO TexX-
HOJOTHUECKOTO Hpolecea — 0T paspa-
GOTHH HOpPONBI JO MOHTAIMA H OKOHYA-
TelbHOH OTAENKH «['OPHKOBCHOHY.

IMpesfe Yem OPHCTYNHTD K JeMOHTA-
iy 004enrH, HeoOXoQumMo ObLIO yCTAHO-
BHTb HapKAChl HA MYTeBhIX CTeHAX A
yerpofictBa  KaGeNBHBIX  HOJMEKTOPOB
CIlB, a B TOoNHENAX CcO3JaTh <OKHA»
JUIA mepeHoca  BLICOKOBOJBLTHRIX Kade-
Jefi noj naaTopMeHHBIH  HOJJIEKTOD.
PafoTy yCHemHo BLITOJNHHT —YUYaCTOK
H. IlInresa uz CMY-4, npoH3BOAHTEND
pador A. TluxkuH. 3SaTem ML HAYalH
meMOHTa® TIOOHHTOBeH ofgenkn., Ilo
NPOERTY MpelyCMaTpHBamack pasfopxa
IBYX KOJel ANd Toro, uTofbl COBJAATH
(hPOHT A NpHMeHeHUA 3JIEKTPOPEAVK-
TODHOH JefelKH TI'PY30110beMHOCTHIO
asc ToHHBI, Ycravosrka (YPJI) maroros-
dena MOCKOBCHHM MeXaHHUECHUM 33B0-
Adom no npoenty CHTB I'masToHHeNb-

8

MEeTPOCTPOS H CMOHTHPOBaHA HA JKeles-
HOAOPOMHEIX mIaTdopmax — YII-2.

ITpoxonveckue Gpuraper B, JIuTBHHA
H B. BoauykoBa, B HOTODBIX HMeOTCHA
OHNBITHblE MAUIHHHCTEI TOHHENBHOTO 0J]10-
KOyHKIaj49HKa, XOpOIIQ OCBOHJIH  MpO-
necc pazfopxu TiOOuEroB. QIHAKO MHO-
IO BpeMeHH NPHXOAUIOCH TPATHTER HA
OTBHHYHBaHHe Taek, Goaros, Jaa ycxo-
DEHHA ONepalldil NPHIIIOCE YBEJTHYHTH
cocTaE Opuraj HA JIBA 4YeJa0BeKa, 0
9—10 padouux. Cuejlyer NMOAYepKHYTH,
YTO HAIMIH KOMIEKTHBbI pPadoTalnH mo Me-
TOAY MOAPAAA. :

ITo rpadury sa cmeny, 2,5 vaca HOY-
HOT'0 BpeMeHH — IIepHOJ TNepepbiBa [OBH-
iteHHA NOE3J0B, HaJo ObLIO JeMOHTHPO-
Bate 1,7 roawna (B Koable 6 amemen-
T0B). HeoObuHBIe yCHOBHA MNOTpzGoBAa-
JH OT 'HQ.H{,!IOI'O HCIIOJIHHTENA HCHJIHYH-
TeJBHOTO BHHMAHHA H MacTepcTsa. Ilo
Xofy padoT ecTecTBeHHO BHOCHIH KOD-
PEKTHBEI B  OPraHU3anui) JEeMOHTA;KA
obgenun. Bcee crapanucs paforats Obl-
CTPO H BBICOKOKaYeCTBeHHO, TeMIbl Jie-
MOHTAMA BHIPOCJIH JI0 JABYX KOJCI B
CMelly.

Yenemo pemeita H gpyras Becbma

B CAOXHBIX YCAOBHUAX

OTBETCTBEHHAA 3ajauya:; NpH pacoTe He
IIOBPeHTE  JeHCTBYOIUX  yCTPOHCTB
MEeTPONOJHTENA, VYXOJAA CO CMeHBI, Mbl
THIATEAbHO BCEe MPOBEPAAH H  JaBajlu
Iodpo HA HOPMAaAbHYI0 DaboTy SHCMAya-
TAIHOHHHKAM TopbKOBCHO-3aMOCKBO-
peuKoro pagdyca.

OHOBPEMEHHO C HeMOHTAHOM THOOHH-
TOB BEPXHHX MONYKOJel OOHEeNKH Mcit-
CTBYHIHX TOHHeNell NPOH3BOJHAOCH Bbl-
paBHHBAHHe 00pazoBaBIIHXCA  <«rpede-
HOK» B OCTaBIAEMBIX HHRHHX [ONYKOMb-
nax. HMx sanonusad CcBApHBIMH HOpoo-
KaMH TI0 CONPAMEHHK BRIPABHeHHOH
MIOCKOCTH € MeTadaoH30Jsnuei deToH-
HBIX OTMOP CBOAOB OOKOBBIX TOHHemeH
craHiuH. Onepanuio BBHIONHAAAZ OpHra-
na crecapefi-monrampurop B. HHaposa,
MeXaHHK yuacTka E, '‘Anexcanapos. Of-
HY 4HacTh IIAT(HOPMBI CMOHTHPOBAJ yua-
cror JI. Henamepa, a BTOPYW Hamr —
opurager M. Ilerpyxmuna u M. JlofKoBa,
cmena HinKeHepa A. HHyHkosa,

CopeBHyAchb 33 JIOCPOUHOE OKOHYA-
HHe I[I0pyYeHHBIX HaM padoT, KOJIeK-
THB 3HAJN, YTO CBOHMH TPVIOBRIMH yC-
nexamu TPAGTH3HA JCHL NYCKA CTa-
LHY, a



VHUKAABHAA
IIPOXOAKA

P ETJAKIIHA mompocuia Huronas
CrenanoBuua Cuacposa B Muxau-
a1a Bacunbespuda LBerkosa ~- Gpuraiu-
OB COPEBHYWOUHXCA Memiay cobo# Koa-
JeHTHEOB DAcCHa3aThk o paﬁn're Ha CcTpoO-
HTEJbCTBE CTAHLHH «l‘opr{tJB('iiaﬂ».

TTpoxoduuru
Metod UG POR AL,
opueadup M. [lserkos.

APPeRTUBHD  UCROALIOGQIL
Ha cnumre:

H. Cupgopos: BoT yiic YeTBepTh Beka
padoraro Ha Merpoctpoe. OrnelTa, Kaw
TrOBOPHTCS, HC saHHMaTbh. Ho MHe Bnep-
BLIC JOBENOCL YY4ACTBOBATH B CTPOHTEND-
CTBE TAKOH CJOXHOH CTAHIIH, TOE NpPH-
XOAHJOCL BCCTH TMPOXOJKY, CTOA HA TH)-
Ouirax pefcTBY0OIEro ToHHCHA 1'opb-
KOBCKO-3aMOCKBOPEIKOH JHHHH MeTpo-
noadTeHa, Hawanu MBI ¢ coopyhieHHA
CNOPHBIX IMITOJeN. J3aTeM NePellid K
CTAHIHOHHLIM TOHHEJSIM,

M. LpeTtkoB: ¥V meHs Toie HeManblii
onmpIT. B npoxojquunax -- ¢ 1951 roja.
Oparako Korga GpHrajga Bega paspador-
H_Y TIOPOIABL HAT TOHHEI&M, Mo KoTopomy
CH{EMHHYTHO IINH NOe3ga, uoTpedona-
Jach OCOﬁa}l CAaHeHHOCTD, [TOJIHAaa BhaM-
MO3aMEHAEMOUTh, VMEJdd PACCTAHOBRKA
monefi.

H. Cagopoe: Hawk KoAJ€KTHELL pa-
d0TanH 1Mo MeToly nogpaja. Xospacyer-
HbIH A0TOBOD MPeaycMATPHBAN COOPYilie-
HHe OAHOR OpHragcl 2a Tpu mecspa cc-
MH Kojel ToHHeAd. Mbl IOCTABHIH lie-
pex coGod 3ajauy TUepeBbINONUHTE Y-
TAHOBJIEIIHYI0O HOpMY OJarogapsa deTroi
OpraHM3aluy TPyJAa H DALHOHAILIOMY
HCIIOABR30BAHHK) TCXHHNH,

2—1505

M. Ugetkon: Xouy A00aBHTh, MTO, CO-
PEBHYHCH, HALUM OpHrajALl  CTPEMHIHCH
pafoTaTh PHTMMYHO H HaIpAMEHHO,
cTporo colaroad TEXHOJNOTHIECKY JHC-
LHNJHHY 4 OPABHJIA TeXHHKH De30IacHo-
ctd, HTorH copeBHOBAlIMA TOJBOJHIHCE
exmemMecsiuio. Peayiprartol ofe Gpuragnt
II0Ka3blBaaM o4ellb nnorHble, IMopoit ma-
Ale NPOX0oJKa TATH CAHTHMETPOB pelua-
Ja veneX fena,

H. Cupopos: Crannmio coopyiaiu B
I0PCKHX TJHHAX M B KPeNKHX H3BECTHA-
rax. B cpejulem 3ane, rc DO3BOJANH
YCJAOBHS, NPOM3BOLHIH  (YPORIPhIBHLIE
padotnl. B GoKOBLIX TOHHENAX lie Besje

yaaBaJoch paipadoTaTh nopody o16oii-
HBIMH MOJIOTKAMH, 1IpHMeHANH THApO-
KJIHIT,

M. LBerkos: /lefcTBHTCABHO, HCIOME-
JOBALNE THAPORIHIIA 3HAYUTEIBHO YCKO-
puIo mpoxojiky. Kpome Toro, Hac cBoe-
BpeMeHHO cHa0Halu BceM HeolX0JH-
MbIM, CO3JaBalH yCJIOBUA SJIA yClelod
padoTel. Ofa KONNEKTHBA KHIH OJHOH
3a00TOH — J0CPOYNO 3ANOHYHTE pato-
Thl. I MBI 10BOJBHBL TeM, UTO «['Opb-
KOBCKafA» BOLlJAa B cTpoH Ha 5 mecsAies
PaHbIIE CROHA, B Youcx BJAGXKEEHA Haila
JOJA TPy Aa.

H. Cupnopos: Teneps Gpurajibl TpyAaT-
vsi B 3ab0e TOHHETA, HAYIEr0 B CTOPO-
Hy cTaduud <«lleposo» Ha nycroBoMm
RaauauHcKOM paguyce. 3]eCh IIpeAcTo-
HT COOPYIHTE B IabIByHax 370 meTpor
neperniia ¢ HOMOIBK HOHTYPHOLO a3a-
MOpa#HBaHHA. 0

YekaHOURAN TeACHKE,

bpueadu B. Juteuna ne pastopke 1i06uH200.



AEMOHTAJHBI1 MEXAHU3M

B. BA3BIJIEB, A. HBAHOB, M. IIEHKMAH, HHAeHEepB!

I[JIH pas6opru ToOHHTOBOH  06jei-

xu CHTB I'nmasToHHEIBMETPO-
CTPOSA IO TeXHHYeCKoMY 3ajaHri MeT-
pOrHnpoTpaHca
[HanpHOe yCTpoHcTBO.
nAeT coGoli MOJTHOMOBOPOTHBLIA

CIIPOEKTHPOBAJIO  CITe-
Ono npefcTae-
THIpAaB-

JUYeCcHHH Mo 'keMHEIH MeXaHH3IM [py30-
nogeemuocteio 1,4 T (Be¢ ABYX THOOHH-
rop meperoHHOrQ TOHHeNA), CMOHTHPO-
BaHHBIH Ha MHBeHTAPHOM Npullene YII-2,
CNoCOOHOM TIepPeMELAThes 110 PelbreaM
¢ moMolLbio ApesuHsl. Ha maatdopme yo-

Hemorraxe obdeaku dedcrsyrouiezo nepe-
20HH020 TOHHean ¢ nomowysio YPO-I,

Obauyosxy nyregux cren sedyr Gpuzadup
YCP K, Caonog u ordeaounux  B. Ton-
uapos.
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TaHOBJEHB! IOAMOCTKH C BbIJBHH(HLIMH
IIOIaJEaMH, C KOTODBIX pasfaaiHBalT
TIOOHHTH M KPENAT HX K CTPONaM NOAB-
eMHHKa. B KOMIJIEHKTe ecTh CIeLHAalb-
HEIH BLIJePTHBATEIbL 3aMaThiX THOOHHTOB
¢ goMEpaToM ycHAHeM Zo 20 T,
ArperaT c TIOMOIIBI THAPONHUIHHA-
pPOB TMOAHHMAeT BBIABHMHYIO CTDeNy H3
TPAHCTIOPTHOTO NOJIOMEHHA B pabodee
B paspbiB MemJy TIOOHHTOBBIMH
KoMbUaMd. THOOHITH KpemsiTesi K BbI-
JBHEHOH CTpeiic, pasdal4uBaiTcid C
noiaMmocTell mo oJHOMY MIH IO OBa, 3a-
TEM OTPRIBAKOTCA OT KOJBIA H NEPEHO-
CHATCA HA OpHIen, Arperar
4ABTOHOMHOH HaCOCHOH yCTaHOBROM, IiH-
TaeTcA OT CTAllHOHAPHOH pPO3eTHU Yepes
AJHHHEBIHA Kalellb H yOPABIAETCA ¢ Iydb-

Ta, YCTAaHOBJEHIHOrD HAa MNOBOPOTHOH
naatqopme.
AByMA yCTpoHCTBaMH, M3TOTOBJIEH-

HBIMH HA MeXaHHUYeCcKOM 32aBofje Ne 1
MocmeTpocTpoda,  YCHeIHO JeMOHTHPO-
BaHBI TleperOHHble ToHHenH <«['0pPbHOB-
ciod». B jpganesHefilleM TIpegnoiaraeTcd
HCIIOJIB30BATE HX Ha CTPOHTEJLCTEE
CTAIIIHHA «lﬂaﬁonomn‘-aﬂ», a TaKXe JaA
PAasJHIHBIX MOHTaXHHO-AeMOHTaHHBIX pa-
00T Ha AeHCTBYIOIIHX JHHHAX. [

cHAOMKeH.
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PUTAJHBIM TIOOPAJN xopollo
saperoMengoBan cefs Ha o0bek-
rax MocmerpocTpoa. H3 roja B rog
pACTeT 4HCJI0 X03pacdeTHbBIX OpHTajg H
00beMLl BBIMOJAHEHHBIX HMH pabor. B
Ta6/1. '1 npHBedeHbl aHHBIE, XapaxTe-
pHSYIOIIHEe BHeAPeHHe OpHTajgHOro MOA-
psAga Ha MocHOBCKOM MeTpoCTpoe 34
mocaeHHe TeThipe Toha.

PadoTa 1o-37100HHCKHE TpelyeT Yer-
KOI OpraHH3alHu npou3BofcTBa. Bamuo
CBOEBPEMEHHO MPOH3BOJHTh DKOHOMHYE-
CKHH aHamH3, y4eT 00BeMOB BLINOJHEH-
HBEIX pafoT B ¢akTHYecKHX 3arpat. Ilo-
goGHBEIe [AHHLIE HOMOTaiT [PaBHIBHO
oTpamkaTh JEeATEeNbHOCTE OpHrajibl, ONHH
HeoOXOAHMB! ANA HAYHCAeHHA NPEeMHR 3a
JOCTHPHYTYH) SKOHOMHIO.

Breapenne xospacdeTa Ha COBpeMeH-
HOM 9Tame TPeOyeT OT CTPOHTEJBHEIX
OpraHH3alHA B MepByl0 odepedb GoJb-
med 3a60Thl 0 KadeCTBEHHOH CTODOHe
Aena. Ilpemje uem nepesecTd OpHragy
Ha moApAd HeoOXOAMMBI  TLIaTeJbHAA
HHIHEHEePHAA MNOAT0TOBKA INPOHIBOACTBA,
YBA3KA TIJIAHOB C EDLIJeJTeHHBIMH MaTe-
PHAJABIO-TeXHHYECKHMH pecypcaMH.

Boabpiwyio poab  JOJHEHO  CchIPPaTh
NJIaHHpOBaHHe pafoThl KOLIeKTHBOB HA
folee JIHTeNbHBIH, 4YeM IPaKTHHYETCHd
HblHe, NePHOJ, NPHMepHO 10 ABYX JeT.
Cetigac Ha MocMeTpocTpoe Xo3pacder-
HEIg ﬁpHI‘a,ELhI B TeugHHe T0Ja BBIIIOJIHHA-
KT, KHai TNPaBHIO, TIO 2 —35 NOARSAHBIX
JOTOBOPA.

ClrepimHBaer BHEeIpPCHHE NOoApARa
CIOIKHOCTE H TPYA0EMHEOCTh OIpeaele-
HHA pacuyeTHOH cToHMoCTH. B CIpOH-
TelbHBIX opraiHsalndax MocMmeTpocTposd
OHa OnpefesfeTCA VOPOLEHHBIM CIOCO-
oM. H3 CMeTHOH CTOHMOCTH 3ramna pa-
anT HC'A‘JII-D‘-IEII-GTCH NTaHOBBIE HAKOIMJe-
HHA, OﬁcﬂyH{HBaH}Iﬂ,}Ie npoiecchl H 4acTh
HaHIaHBIX pacXod0B, He 3aBHCALIIHe OT
JeATelbHOCTH OpHraibl. a TaKie B CO-
OTBETCTBHH C pPA3PadoTaHHBIMH Oprrex-
MepONPHATHAMH 33]JaHHAMH 10 CHHIKe-
HHW ceDecTOHMOCTH. B 3aBHCHMOCTH OT
BHJa paboT HAKJIaJHble pacxoisl OpHra-
e YCTAHABJIHBAKWTCA B pasmepe 4,8 —



BEPUTAAHDBIU

TTOAPSA

Xo3pacueTry — HaA€KHOe

o0OecmmeuyeHue

B. COROPEHRO, raasusrii 0yxraatep Mocmerpoctposa

TaGaumupa 1

B ToM ukcae PaboTaromme ()ODbeM CTPOHTENRHO-MOH-
Oduiee nepeBeneHHLIE [0 HOBOH TAAHBIX Pabor, BbNOIHEH-
lon KOMHYeCTBO na GpHrannsi dopme HBX 00 JpHragHoM
Gpuran Xospacyer x03pacuera noapaiy (B % k  o0me-
(B %) My 00bemy paloT)
1975 442 18 4,1 3,3
1976 507 68 13,4 13
1977 518 115 22,2 23,4
1978 544 171 31,4 34,8

13,49 oT npAMbIX 3aTpaT. 3apadoTHasd
IIATA HAYHCAAETCH COTJIACHO HadbKRYJd-
I[Hif, HA OCHOBE KOTOPbIX BBIMHCHIBAETCH
arKopAHbIH Hapax. C NoMollbH) TaKOTO
cnocoda JocTtHraeTcA 0oJlee TOUHOE OI-
pellenente pacdeTHOH  CTOMMOCTH IO
craThAM <3apadoTHadA IimaTar H  <Ha-
KIAJHble pacXofsl». IIpHYeM N0 CTaTbe
«MAllHHBI H MeXaHH3MbI®» CTPOHTEJbIIbIE
OpraHu3alHy (harTHIECKHe 2ATPATH
00bIMHO TNPHHEMAWT B Tpejesax HX
CMEeTHOH CTOMMOCTH, T. €. HAH YCJOBHO
NMOCTOAHHLIE.

A BOT cTaThA «MaTCpHaJIhI», COCTaB-
nmomas fogee 60% B cTpyHType cebe-
CTOHMOCTH, OCTaeTcs pacyeTHoR. 3ame-
THM, GOJBIUAH 4YaCTh SHOHOMHH, NOCTHI-
HyTOH OpHrajoH, OTHOCHTCs HMEeHHO
K arofi craree. Iloaromy mokasatene
pacyeTHOH CTOMMOCTH 3AeCh OKa3bIBaeT-

CA He TOYHBIM H, CJNeJOBATelIbHO, He IIO-
3BOJIAET CJenaTh KOHKPETHbIE BRIBOALL
IpPH COHJMEPEHHH (aKTHYeCKHX 3aTpat
¢ HX pacuerHoH croumocTei). Ha Ham
B3MJIAM, CTPOHTENIBbHEIE OPraHH3alHH TPH
olpefleTeHHH  pacyeTHOH  CTOHMOCTH
CHHIIKOM npamouannefiHo, 6e3 J{OJIKHO-
r0 DKOHOMHYECKOTO 0O00CHOBaHH: MOA-
XOAAT H 34JlaHHK 10 CHHiKEHHI cebe-
CTOHMOCTH CTPOHTeNbHO-MOHTAMKHEIX pa-
for. OHO, KaK MPaBHIO, yCTAaHABIHBAET-
cA GpHraje Ha YpoBHe 3aJaHHA, 3allia-
HEpOBaHHOTO CMY.

Bonpoces! maTepHaJsBHOTO MOOIIPEeHHA
34 HHOHOMHIO Takike ORABBIBAKT BJMA-
HHe Ha BHeJpeHHe OpHTAJIOr0 Xoa3pac-
yera, bakrHIeCKOe COCTOAHME Jlela B
OTAeNbHLIX CTPOHTEJABHEBIX OpraHH3allH-
AX MocmeTpocTpoa 34 moclefHHe ABa
rofa npefcrasieHo B Tadua, 2.

Tabauwwa?2
QOTLeM CTROHTENBIO -MOHTAMHHY Pa- Brnaaneno npemmi 3a 10-
60T, DLIOAHCHHLIX N0 0pPHTAIHOMY CTHIHYTYH) OpHrato#
X osegnumipl noapHLy (B Y% k oduieMy ofhemy) SKOHOMHIO, THIC. PYO.
1977 1978 1977 ! 1978
CMY-3. .. .00 oo 31,4 23,7 12,8 11,7
CM¥-4 . .00 .00, 12,4 29 ~—
CMY5. o oo e 12,8 47,7 0,8 al
CMY-6. . . ... ... ... 61,4 1.8 34,8 52
CMV-7. . ... ... 30,6 a0 21,5
CM¥.8, T, 14,6 29,1 5,7 26,3
TO-6 e e e e 32,2 24,8 - -
Beero mo Mooser-
pocTpow . . . . 23,4 34,8 76,1 139,2

2’1,

Hak BuJHO, BONPOCY MATEpHaJBHOTO
CTHMY/JIHPOBAHHA OpHraj He YAeNANT
JCJIHHOLO BHHMaHHA B CMVY-4, CMY-7
i TO-6. A BeAb BTH KONIEKTHBBI peH-
rabenpHo paborans B 1977—1978 rr. B
BBINOJHHIAH BCE YCTAHOBIEHHEIE HM IJa-
HOBBIE 3ajIaHus.

Hem o0bACHAKTCA HOJ00HBIE LpPO-
CYeTBl BQ BHelpeHHH nojpsjga?

Bo-nepsbix, HeOmepaTHBHOCTBID 3KO-
HOMHYECKHX CJ1yii0, 3aTACHBAOUIHX NOJ-
BeJleHHE pPe3yJBTATOB AeATeNbHOCTH XO3-
pacyerHbIX Opuraf. Hepefnko Ha mpakti-
Ke IIpeMHA 3a JOCTHTHYTYI0 DSKOHOMHI
BBINJIAYHBAETCA IO HCTEYCHHH TpeX H 6o-
Jee MecAleR IOCAe OKOHYaHHA pabor, a
CTef0BaI0 Obl B3ATH 3@ MPABHJAO JeJATh
3TO He HO3JHEee HeM JYepes jiBe HefeJH,
BoazrarpamjicHie OOMHKHO HAYHCIATHCH
H OTHOCHTBCA HA H3JEPIHKH NPOH3BOJCT-
Ba TOTO TOAa, B KOTOpOM OHO 3apabo-
TaHO,

HMewTcA TPYAHOCTH B OPTAHM3AI[HH
yuera haKTHUECKHX 3aTpaT 1o X0apac-
YeTHRIM OpHrafiaM. B cTpoHTeNBHEBIX Op-
raHsanuAax MocMeTpocTpoA IepefatoT-
€A Ha MOAPAJ OTJelbHble HTANLI padoT.

Ilo xamyOMy HOJNEKTHBY BeJeTCA
BHECHCTEMHDIH y4ieT (haKTHIeCKHX 3a-
TpaT B EypHane — oplepe Ne 10-¢c uan
B OTJleNIbHOH HAKOMHTeJBHOH BeJOMOCTH.
Ha ux samonmcline YXOAMT MHOTO Bpe-
vMeHH, BeJOMOCTH B CTPOHTeNbHBIX Op-
raHH3alHAX BeAyTCH BPYYHYIO, 4TO 3a-
OepEHBAET IMOABeAeHHe HTOrOB. M Bee
e NPH  YeTHOH mocraBke [JOKYMEHTO-
ofopoTa W OPraHH3ANHH yUeTa 3aTpaT
MOKHO 3HAUHTENbHO YCKOPHTR IIoJydYe-
HHe HTOTOBBIX JAHHBIX.

HCY CCCP B rouue 1975 roga BBe-
JI0 CTATHCTHYECKYI0 OTHCTHOCTH o palo-
Te OpHraj, NepeBefeHHLIX Ha HOBYIO
opmy GpHragHOro X03pacuera ¢. Ne 3-T
(dpurajHbeifi xo3pacdeT). Ha ocHoBanHH
moaydeHHOH OT CTPOHTEJBHBIX OpPraHH-
3alUH  HHOOPMAIHH OCYLIeCTBIAETCH
KOHTPOJIL 33 XOJ0M BHeJpeHHA NojpdH-
na.

C ekl H3YVYeHHA COCTOAHHA Hdeldl C
plieJpeHHeM OpPHraJHOro NoApsaaa | KoH-
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TabGauwua 3

Otuer d. M 3-T (GpuragHmi DaRTHYC CKU
X03pacuer)
PagTHueckHi 065~ O0beM BLUIOAHEH-
X o3eaunHIIE eM pumoaHeHHnx | B 8 K 06-] ubx crponreasso- | B 0 x
CTPOHTENLHO- WEMY MOETNUEIX pafoT | obmemy
MOHT@KHBIX pabor | o6nemy no OpHragHoMy ofbemy
no Gpuragsomy pabior HORPALY, pabor
noapany, Teic. pyl. THC, Py,
CMY-5 . . ..o o e 3514 47,7 3723 50,5
CMY =6 4 4 o v v 0 v v v o s s v a 3338 04,8 8338 64,8
CMY-B o oeeee e e e e 1585 29,1 2753 39,5

TpOJIA HAMH OpoBefieHa BoIOOpOYHAA
nposepra. Ee pesyabTaThl IOKa3aHbI B
Tada. 3.

Bugum, yro CMVY-5 u CMVY-8 3aHE-
SHJIH 00BeM paloT, BbIIOJHEHHBIX IO
GpurajHoMy NOApPAAY. YToObl TOHATH
npuyngy omubok B OTYETHOCTH, pac-
CMOTDHM CHCTEMY (IOCTAHOBKH Yy4YeTa
o6beMoB pafoT, mepejaBaeMbIX JJIA BbI-
TOJIHeHHA X03PacYeTHBIM GpHTafam.

IIpn nmepeBofie Ha NOAPAX PabOTHHKH
NPOH3BOACTBEHHO-TEXHHYECKOTO OTAea
(IITO) crpoMTeNBHBIX OpraHH3anuéd B
JOKyMeHTaX (DHHKCHPYIOT TPH IOKasaTe-
nd:

o0IIyl0 CMETHYH CTOHMOCTB O0bek-
Ta HJH 3Tana paboT, mepefaBaeMEIX Ha
NOAPAL;

CMeTHY10 cTOHMOCTE paloT, mopydae-
MEIX OpHrafle (3a HCHAIOUeHHEM 3ATPAT,
He 3aBHCALIHX 0T ee AeATeJbHOCTH: IJa-
HOBEIE HAKOIJNEHHS, HelpeABHAeHHble
3aTPaThl, OOCAYKHBAIOLIHE NPOLECCH,
4acTh HaKJaZHBIX PacXojoB);

pacieTHyH CTOHMOCTB (M3 m. 2 He-
RAIOYaeTcA 3a/aHHe 10 CHHIHEHHI) Ce-
6eCTOHMOCTH, YCTAHOBNEHHOE [ GpPHra-
Jbl B COOTBETCTBHH ¢ OPITEXMEpPOIpHs-
THAMH),

BefileTcs eXeMeCAYHBIH ONepaTHBUBIH
y4yeT clelaHHoro OpurajgamH. B CMV-5
OPH COCTABJEGHHH oOTHeTa JOUYCTHIH
owHGKY, KOTAA 10 OpHraje M. JlaBhifo-
B4 BMeCTO CTOMMOCTH 9Tama pafoT
762,8 TBIC. DPY6. BKIIOYMIH mOpydae-
MBI el 00bem pafoT B cmMeTHOH CTOH-
mMocTH — &576,7 teic. py6. Hy, a Ha
CMY-8 noxasanu He ofm@# 00BEM BTa-
0B paloT, BRINOJHEHHBIX X03pacyeTHE-
My 6pmrafjamu — 2153 TwICc. pyod., a
o6bem — 1585 ThIC, pY6.

B mpakTHY9ecHOH JAeATeNBHOCTH HaM
HeoOX0ZHMEl TONBKO [ABa INOHABZATENA.
CMETHAd CTOMMOCTb 0GBEHTAa MJIH BTANA
pabor, mepefaHHasg Ha OGpuUrajHpiil moj-
pAN, — Q78 CTPOHTENbHBIX OpranHsa-
IHH H pacyeTHad CTOHMOCTh — JJIA X03-
pacyeTHhIX GpHraj.

OfHOBpeMeHHO XOTeloch 6Bl ofpa-
THTh BHHMAHHe BJHOHOMHYECHHX C.le}]tﬁ
HA KadeCcTBeHHOE COCTAaBIeHHe TOCyHAap-
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CTBEHHOH OTYETHOCTH (B HaIleM IPHME-
pe paccMOTpeH TOJBKO OAHWH IOKa3a-
Tedb — 00DbeM BLINONHEHHBIX padoT mo
OpHrajHOMYy :IOApPAAY, KOTOPBIH CBA3AH
¢ BBIpa0OTKOH M ce0eCTOHMOCTBI) CTPOH-
TeJbHO-MOHTAKHEBIX paboT. Tak 49TO He-
TOYHOCTh OJHOI'O TIOKASATENA HCHAMAET
AocroBepHocTh Apyrax). IlpakTHRa Ho-
Ka3BIBAET, YTO0 HEKOTOPbie CTPOHTEeNlb-
HblE OpPraHH3amWH, COCTAaBHB OTYeT,
crpemdArcsa ObicTpell OTIpPaBHTE HHPOP-
ManHK B BBIMIECTOAINIHE OpPraHH3AIHH,
npefBAPHTEJABHO He TPOAHANH3HPOBAB
ero.,

OcranoBliOCk €lle Ha OFHOH OPHYH-
He, NPenATcTByrUeH 6oJiee IIHPOKOMY
BHeJIpeHHI0 OpHrajHOro NOApAAa B NOM-
3eMHOM CTPOHTEeJIECTBe. Peub HJeT 0
MaTepHAJbHOH 3aHHTEPECOBAHHOCTH.
Bpuraga g nuHeHHBIH nepcoHal -— Ha-
JaJIbHHK y4acTka, npopal, mactep — B
CiIydae yCHeIIHOr'O BLIMOJHEHHA YCJOBHH
Jloropopa NOJYYaloT NpPEeMHI) COIJIACHO
noJiomeHH0. Bee oHH, Taxkum 06pasom,
3aHHTePeCOBaHBl B YCKOPEHHH CJavH
o0beKTa HiH HTana paboT ¢ HaHMeHb-
UIHMH MaTepHanbHBIMA 3aTparTaMi. [o-
FOBOP Ha NOApAJ 3aKJAIYalT JABE CTo-
pOHBL: GpHTaja H agMHHHCTpauua CMY,
EciH KoJJeKTHB IIPOXOJYHKOB YCJIOBHH
Xo3pacyeTa He BBINOJHHT M0 CBOeil BH-
He, TO OH [IHINAeTCA MaTepPHAJBHOTO TO-
ompeHHsa. Eciau e 00A3aTelbCTBa II0
JIOTOBOPY HAPYMHT aJMHHHCTpALHHA, le
COBMlaB Ha[IemalHX YCJOBHH TpyjAa
OpHrajle 5 He o0ecledYHB MaTepHAJLHO-
TeXHHYeCKHMH PecypcaMH, TO OHa Npak-
THYECKH HHKaKOH OTBEeTCTBEHHOCTH —
HH MOpanbiol, HH MaTepHANIbHOH — He
Hecer.

H nocnefnee, mojgNHECaHHe [OTOBOPA
mojipAfia, Kak NpPaBHJI0, OCYLIecTBIAeT-
CcAd B NOMeIlleHHH KOHTOPLI B IIPHCYTCT-
BHH HayalbHHKA, paboraura IITO,
6puragupa ¥ B Ny4iieM cJydae HeCKOIb-
KHX padoyHx H3 Opurapsl, Ilenecoodpas-
HO Obl10 6Bl AeJaTh DTO HEOCPECTBEH-
HO Ha paboyeM MecTe B IPHCYTCTBHH
BCETO HKHOJIEeKTHEA paﬁOT’HHHOB y4acTra
H DKOHOMHYECKHX ¢Ayud ammaparta yo-
PaBlcHHA CTPOHTENBHOH OpraHH3allHH.
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HOHOMHYECHEAHA stbdeKTHB-
HOCTh COOpPYMieHHA TOHHeJdeH B
3HAYHTENbHOH CTelleHH 3aBHCHT OT CKO-
POCTH NPOXOJKH B ILejgoM. JlocTHieHHe
BBICOKHX CHOpOCTell He fABIAETCA CaMO-
LeJblo, & MOJUKHO PacCcMaTPHBAThCA B
ofIeM HOMIJIEKCE CTPOHTENbCTBA, Kak
OAHH H3 (DaKTOPOB, ONpPejelAILHX yC-
KOpeHHe BBO/Ja B BHCINIYATaIHID O0beK-
Ta.

IIpu cymiecTBYIOImeH B HacToAllee
BpeMA TeXHOJOTHH W OpraHU3alnuid pa-
60T MpOXO[KAa MeperoHoB BefeTCA HA OT-
AelIbHBIX pa306]l(eHHbIX CTAHIOHAMH yl:a-
cTrax, [IpEveHnAeMble crnoco(bl pasiHdy-
HBl 4 BBIOHpAlOTCA B 3aBHCHMOCTH OT
TAyOHHBL 34J0HEHHA H HHHeHepHO-Teo-
JOTHYECKHX VCIOBHH.

BbICOKHE CHOPOCTH TIPOXOAKH NpPH
NPUMEHEHHH MEXaHH3HPOBAHHEIX KOM-
naeKcoB, Hanpumep, muTtoB KT-1-5,6
B Jlenunrpajge, IIMP-1 B Kuese, a Tax-
#e OOBIMHBIX, OCHAIEHHBIX [ONOJHH-
TeJbHbIMH PACCEHAIOIIUMH TLIOLA/IKAMH,
B MockBe, JIOCTHTHYTEl B OJHOPOJAHBIX
TpyHTax:

IIpoTAHieHHOCTE IeperoHHbIX TOHHe-
Jel  MemJy CTAHIHAMH COCTaBJIAET
00bIYHO He Gonee 1,5—2 um. Ilpx mpo-
XOJKe TAKHX KOPDOTKHX y4YacTHOB, OCO-
0eHHO MeXaHH3HDPOBAHHBIMH ITHTAMY,
3 heKTHBHOCT HCIOJB30BAHHA o000pYy-
JIOBAHHA 3HAYHTEJBHO CHMKAETCA H3-33
HeoOXOAHMOCTH JIeMOHTAaHa, a B TOCcle-
JAYIOIEM — MOHTaMXa HX Ha JPYTHX 00D-
extax., Eg#HHOBpeMeHHble 3aTpaThl Ha
BO3BeJleHHe ClelHaJbHBIX Kamep, a Tak-
ie HA MOHTAaXKHble PaGOThLI  BelHKH.
Tonsko HA 0oJHYy KaMmepy  TpefyercA
30—35 Toic. py6.,, Ham 2300—2500
vea./aHel (paGoTel BEAyTCA B OCHOBHOM
¢ mpHMeHeHHeM PYYHOTO TPYAa).

Ecan pna ywacrea B 1,5—2 HM 3a-
TPaThl COCTABIAIOT COOTBETCTBEHHO
4—5% u 9—10% ot odwel CTOHMOCTH
COOPYHEHHUs, TO TPH YBEAHTIEHHH IPO-
TAMEHHOCTH TOHHEJA BjBoe, OHH COOT-
BETCTBEIHO yMeHBImaTca g0 2—2,56% u
4-—59,.

MeXaHH3HDOBAHHBIA UIHT NPH cpel-
Hell mecAdHOH cKopocTH 150 M ydacToK



HA 3SKOHOMUWYECKUVE TEMbI

B1,5—2 KM cmomeT npolitH 3a 10 —
12 mec. Ilocae Yero anperaT pasGHpaioT
A MOHTHPYIOT Ha Apyrom o0bekTe. B
peayasTaTe TepAeTcd OKoio 3—d4 Mec.

IIoBRILIEHHE CHKOPOCTH B 3HAYHTENb-
HOH CTeNeHH oOTpamaerca Ha ofme#
CTOHMOCTH COOpDYiKeHHA TOHHeld O6ma-
roJlaps yMeHBIIEHHID 3aTPAT HA SKCIIYa-
TalHI0 MeXaHH3MoB. IIpH cyliecTBy:o-
Ulell MPaKTHHE PacyeTOB OHH ONpegensd-
IOTCA CTOHMOCTBI0  MAMNIHHO-CMEH KOM-
niaekca BceH TexHHkH, [InA MeXaHH3H-
POBAHHOTO IIHTA OHA OGBIYHO HCYHCNSH-
eTcs M3 pacdera pafoThl ero B TOAY B
TedeHHe 600 cmeH. Ha npoTaseHHOM
yuyacTHe TOHHejA Onarofapa CKBO3HO-
MY NpPOXOAY IIHTA dYepes CTAHIHK OT-
najaeT HeoOXOZHMOCTR BO3BEIeHHS J0-
HOMHHTENBHBIX EKamep. Cpox ero He-
npephIBHOR paGoTel MOMeT OBITH yBelH-
yen B cpefHem Ha 30 pgmeid. Torja o6-
mee KOJMHYeCTBO pafoyHX CMeH Arpera-
Ta Bo3pacTeT Ha 15%, 4To B CBOWO OYe-
peab CHH3HT CTOHMOCTb MAIIHHO-CMeHBI
Ha 10—129%.

[oBEImIeHHe CKOPOCTH OTpParHaeTcs
TaKRKe H HA CHHMEeHHH YAeJBHOH CTOH-
MOCTH H TPYAOEMKOCTH MAIIHHO-CMEHEI.
HsMeHeHHe 3THX IIOKa3aTelieli OCHOBHI-
BAaEeTCA HA NPHHATOM MOJOM(EHHH, 4TO
06LIaA CMETHAA CTOHMOCTL H TPYHOeM-
KOCTb DKCIIYATAalHH MeXaHH3MOB B Kaim-
oM 3a60e MOCTOAHHA H VIS JJAHHBIX YC-
noBuHE OmpejelAeTCA H3 pacuera Tpex-
cmennolt paGoTel B TedeHHe 25 AHell
Tax, HanpEMep, ecJH INpPH NPOX0JKe
OGBIYHBIM IITHTOM CMEeTHas CTOHMOCTH
MAalIHHO-CMeHbl KOoMIerca (mur, Omo-
HOYRJIAMYHKH, TIOPOJAOTIONPY30YHAA Ma-
IIHHA H TEeXHOJOTHYeCKad miatdepma)
cocrasager 140 py6., To BCceX MAIIHHO-
cMeH 3a Mecay — 10500 py6. (mpm
HODMATHBHOH CHOPOCTH NPOXOAKH 75 M
B MecAn). YAelbHas CTOHUMOCTH BK-
CIIyATALHY MeXaHH3MOB Ha OJHH MeTp
6ymer: 10500:75=140 py6. Ilpu yse-
JHYEHHH CHOpocTH Ao 200 M oHA CHH-
sutea 1o 10500:200=53 py6.

IIpn H3aMeHeHHH NNHTeNBHOCTH pabo-
Yell Hefle/lH COOTBETCTBEHHO H3MEHHTCH
H KOJIHIeCTBO CMeH 3a MecHl, ITO OTpa-

IPPEeKTUBHOCTP CKOPOCTHOTO
COOPY>KEHHUSI TOHHEAeH

B. AROBC, kaHp. TexH. HAYK

JHTCA HA YAENBHOH CTOHMOCTH SKCIIya-
TallUH MeXaHH3MOB. PacuyeTaMH yCTaHOB-
JIeHBI y[leqbHble CTOHMOCTH 3KCIIyaTa-
UHMH KOMIIeKca  MeXaHH3MOE K 1 m
TOHHeNnd (pHc. 1) B 3aBHCHUMOCTH  OT
a3HAYeHHH MecAYHBIX cHOpocTell. IloBBI-
LIeEHHe CHOPOCTH IPOXOAHH, HaIpHMED,
OpH TPHMEHEHHH MeXaHH3HDOBAHHBIX
IMHTOB cO cOOpHOH ofjenxolt no 250 m
B MecCAL] CHH3HT VIeNbHYH CTOHMOCTh
Ha 35—40%, uax wHa 46 py6. 1 m TOH-
Heqd. IIpH HcHoab30BaHHH  OGLIYHOIO
1HTa, OCHANIEHHOTO MOMOJHHTEIBHBIMH
MO IHaMH, ¢ BO3pPAacTaHHEM CHOPO-
ctH ¢ 75 go 200 M yOensHaA CTOHMOCTD
yMeHBIIHTCA c0 140 mo 53 py6. Anajo-
THYHO MOIKET GbITh ONpedelieHO BIAHAHHE
H3MeHeHHA CHOpocTell mMpoXoIKH HAa Be-
JAHYHHY TPYAOBBIX 3aTPAT 1O DKCIIYATA-
OHH MeXaHH3MOB. H3 pacdeTos caefyer
(puc. 2), 9em OoJbllle CKOPOCTh, TEM
MeHbIlle yAe/lbHAd TpyRoeMHOCTh. Ha-
[OpHMeD: IIOBBHIEHHE CHOPOCTH MEXaHH-
3UPOBAHHBIX KoMIlekcos co 150 go
250 M B MecAl YMEHBIIHT YAeNbHYIO
TPYROEMKOCTL ¢ 32 mo 19 ven./uac, niu
Ha 13 yen./yac. (upumepHo Ha 2200
yen./nrelt Ha 1 kv TouHens),

PeaepBbl CHHEHHA CTOMMOCTH H TPYy-
MOBLIX 3aTPAT B 3aBHCHMOCTH OT IIOBEI-
IIeHHsI CHOpOoCTeH NPOXOJKH HMEHTCH
TaKMe H B 3aTPATAX Ha obcayiiHBaIOIIHE
nponeccel,  Ilocmensne — fesATcA Ha
2 rpymmsl: ofCnymHBaHHe 3a00A Tepe-
TOHHOIO TOHHEIA, MaXTHOTO CTBOJA, HOM-
IIeKCa MPHCTBOJBHBIX COODYHeHHH, a
TAKMKe BceX BBRIPAGOTOK IPH OTCYTCTBHH
TTPOXO/IKH,

H 1-#f rpynne orHocATeR — MeCTHLIH
BOJOOTIHE, BEHTHIANHA B 3af0e, DIEKT-
POBO3HAA OTHKaTHA, KOTOPyo obecmedn-
BaeT IpeofpazoBaTel]bHAA IIOJCTAHIHA,
pabfora MemypHLIX ciecapell H BJIeRTPH-
KOB.

Ho 2-f — maxTtaeifi nogbeM, Jieco-
CIIYCK, MeMtI[yATaMHbI# NOABEM Ha KOI-
pe, LeHTPANBHHEIE BOAOOTIHB, BeHTHIIA-
I#s BCceX BEIPAGOTOR Y CTBONA, [Smyp-
Hble pabouHe, OOCIYHHBAKIIHE MAapPK-
meHAepoB, H PEMOHT OTKATOYHBIX ryTel
BCeX BEIpaboTOK.

pYs
300

200

100

0
50 100 150 200 250
Cropocms  npoxodki, M/MeC

Puc. 1. Croumocts akcnayarayuy Mexanus-
M08 Ha 1 a Tounens:

{ — MEeXalH3HPOBAHHEIA WIHT © MOHOJHTHI-
npeccoBanHoit ofaeaxolt B rpyurax IV—V rp.;
2 — 1o e B rpyHrax I—III rp.; § — MexanHau-
poBaHHLIE KT co cGopHOH oGuenkoft; 4—oGhiu-
HEIfl IuT; § — GeclmuTOBAaA NPOXOAKA.

H4enfyac

S0
40
30
20
0

[}
50 75 100 125 150 175 200 225 750
Cropoems  npoxodu, mimec

Puc. 2. Tpydoemkocre
1 s TOHHEAA:

I — MeXaHM3HpOBANHLIA WMUT co cBopHoll ofinen-
xoft; 2 — To We ¢ MOHOJMHUTHO-NIPECCOBaHHOMN;
d — o6HY4umil UHT; 4 — GECIIATOBAS MPOXOZKA

KCnaAyarayun Ha

B 3aBHCHMOCTH OT COYeTaHHA 3a50eB
H HX KOJTHYeCTBa, OOCIyI{HBAeMEIX Of-
HHM LIaXTHBIM CTBOJIOM, ONpEReNsTCA
MecAYHble 3aTPATHI.

Tak, npH ONHOBpeMeHHON paloTe de-
TEIpeX TOHHENbHBIX 2a6oeB (2 meperoH-
HBIX H 2 CTAaHIHOHHBIX) BaTPaThl Ha
omun 3afo#t cocrasar 4,8 teIc. py6. B
MecAll; IpH TpeX 3ab6oax (meperoHHBIH
TOHHEJb, 2 CTAHIHOHHBIX WIH TOJBKO
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Ha JIBYX IePeroHAmx) — 7.6 Twic. pyd.
Ha 3afoH TOJbKO MeperoHIor0 TOHHEIR
rayBOKOTO BANOMEHHA BaTpaThl mo o6-
CAYKHBAIOIHM IIDOIECCam COCTABAT yie
15,2 ThIC. pPyO., & Ha MeJIKOM —
8.9 Teic. py6. (npu fABYyX 3afoAx —
4,4 teIC. PYO.).

Pacyerams ycTaHaB/IHBalHCh yaedb-
Hasd CTOHMOCTB H TPYAOEMKOCTh O6CHy-
WHBAIOUIHX IPOLECCOE HA MeTp IeperoH-
HOTO TOHHEIA NPH DPasIHYHBEIX  COYeTa-
HHAX pafoT B 3aBHCHMOCTH OT CHOpOCTEH
npoxoarH (pue. 3, 4). Orcioga MOMHO
ONpefe/HTh, 4YTO IPH COOpPYHteHHH, Ha-

Pye

100
N\

!
50 100 150 200 250
Crapocme  npoxodxy, M/vec

Pue. 3. Croumocts oficaysxcusaoujux npo-
yeccos Ha I M TOHHEAA:

I — menxoe sanomelnwe mpu 1 safoe; 2 —
rayfokoe 3anomeHHe Ha aalolt M cTaunuio (npu
2 aafosx}; & — rayfokoe 3aJOMCHHE npu 2
zafBoax H craHuuMH (mpu 2 aafomx); 4 — Men-
Koe saqaomenne npH 2 sadoax.

qe;w“’qac

25 |\

25

o

a0 100 150 200 250
Crapgems  npoxadru, m/mec

Puc. 4. Tpydoemkocte obcaymcusaronjux
npoueccos Ha 1 M TOHHEAA!

I — meaxoe aanomeHHe mpH padoTe na | zadoi
NEPErOHHOTO TOHHens, 2 — raAyGoKOe aajomeHUs
npu palore na 1| safoli meperonLoro Tounens
H craunum (2 zafiod); § — MEIKOE 3aj0Melne
TMpH OOHOBpemenHof paGoTe Ha 2 safion neperoa
HOrO Toulensn; 4 — rayGokoe 3aJ0MeHHe npH
onHoBpEMeHHOR pafoTe Ha 2 3a00f neperoHHoro
Tounens H 2 3ab0A CTANLUHOHHOTO.

14

[IpHMep, TIEPErOHHOT0 TOHHENA Ha TJy6o-
KOM 3aJI0MeHHH OfHHM 3aboeM M CTaH-
IHY JAByMA 3a00AMH NPH YBeJHYeHHH
ckopoctH  co 150 po 250 m B mecdn
CTOHMOCTD OOCHY:HBAIOIIHE HPOLECCOB
MouieT ObiTh cumyeHa fJo 409% (c 51
ao 30 py6., T. e. Ha 21 pyd. Ha MeTp
ToHHeNA), a ¢ 75 jgo 200 M Ha Meakom
z3ajomenHd — no 40 pyb6. (nau Ha
68 pyG. HA meTp npoxofxu). CooTBeTCT-
BeHHO MOTYT GbITh yMeHBLIGHBI H TPY-
JOBbIe 3ATPATHI B MEepPBOM chiyyae ¢ 34
g0 21 uen.fgac. (na 2200 gen./nueii ua
1 ¥m TOHHeJd), BO BTOpoM -— C 86 fo
82 vem.fyac. (#nm Ha 9 Telc. ueld./guedt
Ha 1 KM TOHHEnA).

Pac4eTnl TeXHHRO-OHOHOMHYECHOTO
athderTa MO CHHHEHHIO YAeMbHOH CTOH-
MOCTH ¥ TPYHAOEMKOCTH IIPH COOPYKEHHH
[[ePETOHHOTO TOHHENA B 3aBHCHMOCTH OT
CKOPOCTH H TPHMEHAEMOro crnocoba mpo-
XOJIKH TIOKA3BIBAIOT (pHC. 5, 6): npH npo-
X0JKe MeXaHHZHPOBAHUBIMH IIHTaMH CO
cOopHOH AteNesobeTOHHOH o6dennol yae-
nudeHne cropocte# co 150 o 250 m B
mecAl gaeT obnee cHH¥eHHe ¢ 830 o
740 py6. (ma 10—119%), unu na 90 TRIC.
py6. HA KHJIOMETD TOHHEeNf, a NIPH NpPo-
XoJKe OOBIYHBIMH IMHTAMH (¢ 75 Jo
200 M) yMeHBllIeHHe CTOHMOCTH COCTA4B-
ager ¢ 1080 pgo 885 py6. (18—199%),
umn mouTH Ha 200 teic. py6. TpyaoBLie
3A4TPATHI COOTBETCTBEHHO COKPATATCA C
151 pgo 130 wen./gac, aan 4400 wen.
mHeH we 246 go 194 den./dac, HIH Ha
9 ThIC. yen./nHeii.

IIpH coopymeHHH TOPHBIX MeslesHo-
JOpOMHHBIX TOHHeNeH ¢ IPHMeHeHHEM
KOMILTEKCA MEeXaHH3MOB BJAHAHHE TeM-
0B NPOXOJIKH Ha TeXHHKO-9KOHOMHYEC-
IfHe TIOKa3aTelH OTPAKaeTcAd Ha CTOHMO-
CTH M TPYJAOEMEOCTH DKCIJIYaTalHu Me-
XaHH3MoB. HanpHMep, eclH TpPH IIPO-
XOAKEe TOHHENA ¢ NPHHATOH CKOPOCTRID
mo mpoerty 50 M B MecAl H dYeTblpeX-
cMeHHOH paGoTe B TedeHue 25 padounx
[HeH ¢ KOMIIEKCOM MEXaHH3MOB — Oy-
poeo#i arperar BA-1 mopomomorpyaod-
noii maumael [IHB-3K, nHeBMoOeTOHO-
yunaggue IIBY-5 u mepejsHiHAA Me-
TaJJHYecKasd onanySka — CTOHMOCTE
HX DKCIJIYATALHH COCTABHT OKO0II0
315 py06. Ha MeTp TOHHeNsd, NPH YBe-
JIHYeHHH CKOPOCTH A0 75 M yaenbHad
CTOHMOCTb yMeHBIIHTCA Ha 100 py6.

3arpaTl Ha OGCHYIKHBAIOIIHE HOpO-
IecCchl B TOPHBIX TOHHENAX 3aBHCAT TaK-
HE OT TMPHHATOH CHCTEMBI OpPraHH3AIHH
pabor. IIpoXoAxa MOMET BECTHCh TOJB-
KO C MOPTAJ0B  HJM  OJHOBDPEMCHHO
OT INaXTHLIX CTBOJIOB. Pacuersl 1noxa-
3BIBAKT, 9TO NPH 3TOM HAK CTOHMOCTB,
TaK H TPYIOEMHOCTL OOCIYHHBAIIHX
nponeccoRr OyINYyT CYIIECTBEHHO HaMe-
narecs, Ilpn paspaGoTxe BbIpaloTOK OT

pyd

1500

1000

50050 100 150 200 250

Ckopocme npoxodku, M/mec

Puc. 5. Croumocte coopyxcertin | m TOH-
Heasd:
I — ¢ uyryHHo#i offenxoii; 2 — co cBopHoil mxe-

nezofeToHHON M MOHOAHTHO-TPeccoBanuoi OeToun-
nofi obaenkamH,

yea/qyac
f
200 p—— 2
& 7,
150 AN

70059 100 150 200 250

Ckopocms npoxodku, M/mec

Pyc. 6.
TOHHEAS:

I — ofeHsiM wHETOM; 2 — SecuiuToBas mPoOXo-
Ka;, 4§ — MeXaHH3HpOsaunuM I[HTOM THoa 105;
4 — MEeXaHHIHDOBAHHEIM LIHTOM THma UIM-117:
5 — MHTOM € JOMOAHHTE/IbHEIME [NJIOWLARKAMH
(OOBIYHBIR); 6 — MEXaAHHIMPOBAHHBIM ILHTOM C
MOHOTHTHO-TIpeccoBanuoll  GeTonnoll  ofzenxof,

Tpydoemkocre coopymcenus 1 m

[IOPTAJa  CTOHMOCTE  O6CAYIKHBAIIHX
IPOIECCOB 3a MecAl] MOMHEeT COCTABHTB
oxono 15 TeIc. py6., a OT IWAXTHOrO
cTBONA — 35 ThIC. pyb. OnHako npo-
X0llka OT IopTana BejleTcA TOJBKO Of-
HUM 3aboeM, 'a OPH HATHTHHM INAXTHOTO
¢cTBOJIa —— JBYMA. IIpH MecAdYHOH CKO-
poctH B 50 M yOensHad CTOHMOCTB 06-
CHYHHBAWLIHX IPOIECCOE HAa MeTp TOI-
Held B JlepBOM  clydae  COCTaBHT
300 py6., Bo BTOpoM — 350. Ilpm
IOBBIINIEHHH  TEMIOB  CTPOHTETBCTRA
YyAelbHad CTOHMOCTB MeTpPa TOHHeld
COOTBeTCTRBeHHO cHH3HTCH Jo 200 py6.
(ran ma 100 pyd.) H jo 230 (Ha
120 pyé6.).

BrauAHHe CHROPOCTH COODYMEHHSA TOH-
Helell Ha CcHUMeHHe 3aTpaT IO HaKIaj-
HEIM pPacxojaM HMeeT KOCBeHHOe 3Ha-
YeHHE NPH YCIAOBHH of1ero COKpanie-
HHF CpPOKa CTPOHMTENbCTBA OOBEKTA B
Hesgom. PasMep CHHEEHHA MomeT OblTh
VCTAHOBJIEH B 3ABHCHMOCTH 0T ofuled
CMETHOH CTOMMOCTH CTPOHTENBCTBA H
NPHHATEIX sHavenuf (B ) Haxmag-
HBIX PacXof0B, YCTAHOBJEHHLIX B CyMMe
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Puc. 7. Tpagux croumocty naxaiaqdubix pacxodos xa 1 Km Tpaccol 8 308UCUMOCTH OT

COYETAHUA Cnocobos COOPYHCEHUR.

FOTOBH.‘I‘CH K BBOJY B BKCIAYya-

ranuw kaHanl [{Henp— donbacc ana
noja<dH BoAbl ¢ pacxogom 120 md/cex B
NPOMBINLIeHHEIe palioHel XapbKOBCKOH,
JoHenko#t ¥ Bopomunosrpajckoit obna-
cTel,

Tpacca, 3anpoeKTHPOBaHHAA YHpPAHH-
ckum (umHanrom HHcTHTYTa I'Hppompo-
€HT, HaYHHaeTCA y JIHenmpoA3epHHHCKO-
ro BOJOOXPaHHIHINA, nepeceraeT BOOO-
pasfen H Ha 263-M HHIOMeTpe BOajaeT
B pery Cesepckuii [oHen,

B mepcmexTHBe HaMeyaeTCs YBemHYe-
HHe NPONYyCKHOH CHOCOOHOCTH HAaHam a
no 170—180 m¥/cer. IIpemycMOTpEHLI
YCTAHOBKA [OIOJHUTENbHBIX HACOCOB,
CcOOpyHHeHHe TpeThell HHTKHU TOHHeNA.

Jana mpomycka BOABI MOJ BOJOpasie-
oM M enesHoH Joporod ToHHeJAbHBIM
orpagom Ne 4 HHeBMeTpocTpoa cooDy-
HeHEl 110 NPoeKTy XapbKOBCKOrO (hHIHA-
na MerporunporpaHca JBa THAPOTEXHH-
JeCKHX TOHHENA Kamand QiHHOH 3,3 KM
C BHeIIHHM AHameTpoMm 5,5 M.

CTpOHTeNBCTBO KAHAJNA BeJeT YIpaB-

neHue <JlHemporalaicTpoli» Muu3HeD-
ro CCCP.
TorHeNH ‘'cAaHbl TocyHapeTBeHHOH

KOMHCCHH B KOHIE
oneHKOR «OTAHYHO?.
THAPOTEOTIOTHIECHHE YCIOBHA CTPOH-
TeIbCTBA XaPaHTeDH3I0BAJIHCE HAaJNHYHEM
BOJOHOCHOTO TDYHTA B TOJIIE JeCCOMm0-
JNOBHLIX CYTJAHHHOBE ¢ HaGyXawollHMH
CBOHCTBAMH, OTpPHI[ATENBHO BJHABIIHMH

npomoro roja c

OpAMEIX 3aTPaT Ha CTPOHTEJbHO-MOH-
TaXKHbIe PaBoThl S BAKPHITOTO CIOCO-
Ba 26,8% m pgaa orkpeiToro — 17,1%.

PacueTamMH YCTAHOBIEHO, HTO HPH
PABJIHYHBIX COYeTaHHAX 00BEMOB H CIO-
coboB paboT yiedblkie 3aTPATHL IO Ha-
KJaJHBIM DPAacXofaM Ha KHJIOMETp Tpac-
chl MOIYT KoneGatrbead oT 1,2 jo
4,2 mad, py6. (puc. 7). B CBA3HM C BTHM
CHHMKeHHe onpefeldeTcA ycaosHo. Ha-
OpuMeD, NpOoTAKeHHOCTh Tpacesl 10 Hu;
CPOK CTDOHTENBLCTBA 5 JIET, B CPeJHeM
coopyixenne Tounenel pnmuTes 3—3,5r1,
uir 3,3 kM B tof. IIpH ompemeneHHOM
coyeTaHuH crnocoGos pabor: 259% o0be-
MOB Ha TayGoxom pano:meHHH, 50% mHa
MEJHOM 3aN0MEHMH B3aKPBITHIM CIOCO-
oM H 25Y% OTKPEITEIM, ODIIHe 3aTPATh
M0 HAKJaJHBIM pAacxolaM Ha KHJIOMeTp
Tpacchl COCTABAT INpHMepHo 2,8 MIH.
py6. (yCIOBHO NPHHATaA CTOHMOCTh
oA rayGokoro aanoskerua 20 maH. pyd.,
AA MEJKOTO 3aKPBITBIM crnocofoM —
14 mMaH. py6. H AAA OTHPBITOTO criocofa
8 mnH, py6.). Corpanienue CpoKOB CTPO-
HTeNbCTBA TOHHeleHd TOJNBKO HAa MeCHIl
cHH3HT 3aTpatet Ha 770—800 THIC. PYO.

|
ITPAKTUKA CTPOUTEABCTBA
Ha Kamaare AmHenp—AoHOacc
H. KOJJECHHKOB, navansuug TO Ne 4; B, BOPOBBEB, nawansaug IITO;
10. BATHEHHKO, raaensiii maprielgep
@ﬁ XAPBEKOoOBCKAS OBIL
&
D A Harwm
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5 Towsenu @5'40’?9

AHEIPON

=Arenpod s epyiuncron
e=8000XparuUAULLE

HENFOAJEPHHHOK

ETPOBCKAH

\
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Ha Da3BHTHe JlaBJeHHs] Ha TOHHEJBHYH
00JIeNKY.

IIpoexkToM WpeAyCMaTpPHBAJIOCH CO-
OpyiaThk TOHHEJH C JBYX TOYEK A0TO-
HAIOMIEMHE 3a060AMH OT BCHOMOTaTelbHO-

TO CTBOJIA, PACIHOJOHEHHOro nocepefH-
He [JHHBI TOHHeNnd, H € BBIXOJHOTD
nmopraJya. IIpoxofika HaMedalach MeXaHH-
3HpOBaHHBIMH IHTaMu IIIMP-1, Ho Tak
HKaK THApOTeOJOTHYeCHHEe YCJIOBHA OHAa-
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Bxodroli nopraa

3al0HCh MeHee OJarONPHATHBIMH, 4YeMm
OanHBle TeolIOTOpa3BefkH, OLLIH BHece-
Hbl H3MEHEHHA B TIPOEKT.

H3-3a 00B0AHEHHOCTH MOPOX H NepPHO-
JUIeCKHX BLIOPOCOB PABIKHIKEHHOTO INIH-
HHCTO-11€CIAHOT0 TPYHTA ¢ 2a(0A BMECTO
MeXaHH3HDOBAHHOTO IIIHTA NPHMEHHIH
npoxofadecKHd HOMIIeKC, B COCTAB HOTO-
poro Bxopuum mwut I11-19, 6IOKOYHIAAYHK
B-8 (TV¥-1), mopononorpy3o4Had MallH-
pa ITITH-1c H TexXHoNOTHYeCKAdA IIIAT-
¢opma. I[Ipumaock TPHGErHYTs K HCKYC-
CTBEHHOMY 3aMOPAIHBAHHIO TPYHTOB Ha

Huraoepamma
TOMHEAR WUTOM.

rna coopyxcenue 1 noe. M

yuacTHax ToHHeNeH y CTB0OJA, NOAXOJ-
HOH BBIPAOOTKH H ¥y BXOJHOTO IOPTAama.
O0mui 00'beM 3aMOPAKHBAHHA COCTABHI
1190 mor. m.

HoHCcTpyxUuuA TOHHeNd 3anpoeKTHPO-
Bana u3 Hecyulell ofjenxn -— COopHBIE
iKene306eToHHBle peOpHCTHIC BIOKH — U
BHYTPEHHeH MOHONMTHOH py0amky Toi-

muHo# 14 cM — THAPOTeXHHIeCKHH
Geron M-300, B-6, Mp3-150 (pacxof
apmartypst — 134,3 ®r Ha 1 mor. m).

Io npepmnomenuio KiueBMeTpoCcTPoOa TOH-
HEJBHYH) 06/lelIKY H3 peGpHCTHIX iHele30-
GeTOHHBIX TIOOHHTOB 3AMEHWIH Ha YHH-
(UIMPOBAHHYI0 H3 TIANKHX Hemesobe-
TOHHBIX OJOKOB ¢ TUIOCKHM JIOTKOM.
D10 o6aeryHIo ycTpoicTBO y3HOKomdel-
HDIX nyTef. ¥YBeJHYHJIACh HECYUIaa cro-
co6HOCTR OCHOBHOH 006enkH, YTO B CBOHD

ouepeflb JAJO BOSMOMHOCTb BLINOAHHTH
skenesoberounylo pyfalIKy B BapHAHTe
BBIPABHHBAWIIEH H3 EMCHTHO-TIECYAHO-
ro pacrsopa M-250 (uemeHT cynbdato-
croiiruit M-400, Decox KpyuwolepHH-
crelil [IpocAHOBCHOTO HAOJHHOBOTO KOM-
SuHATA ¢ MOAYIEM KPYIHOCTH 2—3 MM).
ApMHEpOBaHHE IPOH3BOAHJIOCH CTANBHOH
cerroft T'OCT-8478-57 ¢ AYeHKaMH
150% 150 u3 xonoHOTAHYTOH NPOBOJO-
KH & 5,5 MM, IO CBOAY HO TOpPH30HTAb-
HOTO JHaMeTpa B [ABa CJI0A, 4 HHEEe — B
onun (pacxof apMaTtypHo# CeTKH —
64,9 ur ma 1 nor. m).

B mpomnecce NpoXogKH €  BXOJHOrO
[NOpTANa B KOHCTPYKI[HIO IMHTA OBIIH
BHECEHEl H3MeHeHH:

B HOmteBOH YACTH K aBanlexry IpHBa-
PHJIH MeTa/lTHYeCKHI KO3BIPeR [JIHHOH
1 M mu3 JpcroBofl CTAMM TOJLIMHOH
20 MM ¢ peGpaMH IKECTKOCTH NI Kpel-
JeHHA cBoJioBOH gacTH 3a60s, KOTOPBIH
IpH TepefiBHKe BAABJIHBAJICA B M0DPO-
oy

B XBOCTOBOﬁ HaCTH arpera'ra BRI
rOPH3OHTANLHOTO JHAMeTpa  BeIpe3alld
060N0YKY AJA BO3MOMHOCTH  PACKIHH-
KH MOHTHpYeMBIX OJI0KOB B IIOPOAY,
yrolGnl H3GemaTs JedopMAaHHd HOJBLA
NpH BBIXOe €70 H3 OBOJIOYKH.

HemnocpencTBeHHO 3a GM0KOYHJIALTH-
KOM IepejBHrajack TeXIOJOTHYECKAS

miardopma ¢ o0opyfoBaHHEM LJIA Hep-
BHYHOrO larHeTaHHA ([Ba pacTBOPOHAr-

( npodenxcumensnocms cmerst 7 wacod 00 mun )

Y ; & .-SHUPMQ 5Hapma %ampambz I ¢ mena
aQuMeHaranue - DeMEHU | UDEMEHLL PENEHH
J,:mﬁﬂuw uam, Dbver §5§ HopM W ed yam | wa ofves | N0 Luxaod
8w vac | 8 w.vac |zpasme 1 3 4 g 6 7
Paspadomxa nopedy omBaiinoimu 5 ven.
moAomKaQML & n02pysnol mouwiu- | m¥ 23,8 | 8-9-1-2 18 1.6 38.1 38 ﬁ—
Kod NMH-1e
Kpennewue u pasdopxa Kpenne- o | 18 g gqiy 20| 017 2 ven. '
wug kpobnu ada sados M° 1758 B-9-1 ”'m,& 0.19 004 8.02 s
n
MepedBuxna wuma M 1 | B-9-1 35| 0.24 0.24 024 z e
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yrupuyupofannod oddenku Konsyo) 1| B-9-1-186 8 8 8
KapawuBarue Spemennozo 8-9-1-89 Z Hen.
Y3NoKONEHaZO NYML M ! Mpumeyan. 2 022 0.2z 0.35 T
Jamena Bpemanox noCMOAHHOIMU 0eg_o. J wen.
Berosmy omRAmOTNDIX NYMEd 3Bewo | 1 | B-9-71-85-1| Q.72 0.72 0.7 T
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Heratena TAna PH-1, norbeMHHK A7
necka H HemeHTa)., C Hee Me YeKaHH-
JHCh IBLI PDACHIHPAIOIIHMCA LIEMeHTOM
B CBOJOBOH YacTH GJ0YHON 0o6genku.

HOHT‘_DD.TII:HO& HarueTdHHe H YeKaHKa
HIBOB JIOTKA NPOHIBOOHJIHCE C OTCTABA-
HueMm oT Balfoa Ha 100—150 m.

B cBA3M ¢ HCHIYHTENBHO CIOMHBI-
MH THADPOre0TOTHUYECKHMH  YCIOBHAMH
HPOXOAYHEH DabOTANH HeNpephiBHO, 10
CHOMB3SAEeMY IpadHEY.

C ynanenuem 3af6oeB OT IopTaja
POpHOe [aBleHHe YCHIHBAJIOCh, B Pe-
ayabTaTe Yero AehopMHPOBAJCA Omepe-
RAIMHEA HOMK (KO3BIPeK), BRIXOHIH H3
CTPOA IHTOBBIe H 3abofiHble AOMEKPATLI,
HOATOMY KamkIble CYTKH YIeldloch TpH
yaca peMoHTy 1 IpodunakTake 06opygo-
paHuA Tarum e oGpasom GBIIO OpraHu-
30BaHO [eJI0 H IPH OpOoKIajke TOHHeNeH
OT CTEOJIA B CTOPOHY BXOJHOTO TOPTAJA.

CpeIHeMeCATHAA CHROPOCTB IIPOXOAKH
cocrapaana 80 mor. M, MaKcHMAILHAA
— 107 ™, cyrounags — 4,8 m.

HeyeroHTHBOCTE NOPOALI OTPHIATENE-
1o BIMANA Ha Temmsl. OHa OpHBOOMIA
K YaCTBIM TMOJOMEKAM H OCTAHOBHAM II[H-
Ta, NOPHXOIHIOCE TNPERpamarh patoTh
112 BpeMA HCKYCCTBEHHOTO B3aMOpaxHBa-
HHS TPYHTOR [/ CORAAHHA JbJOrpYHTO-
BOTO KOHTYDA B 30HE MPOXOIKH (VIACTHH
nnuol 25—30 M) [pyrHe TPYIHOCTH
— Goneioit TIPHTOK BOABI B HOTJOBaH
ITOMAAKH M MOCTOAHHOE OMOJI3aHHE OT-
HOCOB, BaHJHMBAaHHE OTKATOYHBIX TYyTell,
a B BHMHee BpeMA — oO0JefeHenne.

ITpoXoaxe OT CTBONMA B HaIIpaBleHHH
BXOJHBIX MOPTAJ0B NpeqmecTBOBANO Co-
OpyIHeHHAe MEeMOHTAKHBIX KaMep IS
nMpHeMa MIHTOB C BRIXOJHOrO TOPTana
H MOHTAMHEIX Hamep Ona cGopKu arpe-
TATOB, HOTOPBle HNOJMHBI HATH K BXOJ-
gomy moprany Hamepsl HMeNH HapyH-
Hei nuamerp 6 48/6,92 M B MOHTHpPOBA-
mucs U3 To6unros @ 6 M c JIONOJNHH-
TeNbHBIMH YYT'VHHEIMH TPOKJIAAKAMH IO
Topnam. PafoTel HavamHCh B NMpeiBapH-
TeIbHO 3aMOPOMEHHBIX I'PYHTAX ydyacT-
ravig mo 30 M.

IMpu noAxofe TOHHeNel K BXOJHOMY
MOPTANV DPe3Kro YCHIHIOCh Toplioe HaB-
NeHHe. Paspyiranock KpenseHHe 3a00eB
nedbopMEpoBaNHCh NepBble Koakla 6104-
moit ob6pgenkd. IlocnenHHWe YYACTKH TOH-
Henelt mo 500 M coopvianuck B ycio-
BHAX HCKYCCTBEHHOTO 3aMOpaKHBAHHA
TpyHTOB., JI7AA 3TOTO TOCTPOHAH 3aMO-
PAKHBANIIYK cTAaHIHI0 H3 10 KOMmpec-
copos (AV-300 u AV-200), npobypuin
MHOMECTBO CKBAMHH, CMOHTHDOBAJH CH-
CTEMY PACCOJIONPOBOJ0B, OBVCTPOHIN 5
BOJI03a00PHEIX CHBAHH, TPafiHPHK C
‘BeHTH.TIHTOpEI.MH " T, .

BamopasiHBaHHe TPYHTOB BRenld Vii-
pasiaenne Ne 157. Ilpoxopdeckne pafo-

Cmbon Ay =5 5m
@ Modxodwas Beipadomsa 4,,=6 Om
g 168KM 162km 3
g‘ ______________ NeptnexmuBuord mannens —}?
- [T i, N2 T T e
g [¥73 200 3 1 ]
'§ o 7 Not J7E— 3
3 Mormaxcrsio Aemosmawusie X
KaMepor 33km Kamepsr Q

Yyacmuu samopoxeunsix zpynmol

[Taan eudporexnudeckix TonHeaer

I1-I

17 17 LT 17 M

ThLI TTPOH3BOJHIHCE CHBO3HLIMH
IVIEKCHBIMH OPHIalaMH.

Hanfonee BBICOKHX mokasatejeidl Jo-
OnIHCE Opurainsl MPOoXoAYHKOB A. MeHg-
3rka, B. ITarnoecroro # A. Hasaroma,
criecapefi-monTamuukoR f. Bamyra, H.
ITepexopa, A. Bana.

B mnpomecce coopymeHHS TOHHeNeH
OCylIecTBIeHbl 4YeThipe COOHHH, TOU-
HOCTE KOTOpBIX B miaHe H B npodHIe
cocraBana 20—50 mm. Cpefn Jyumux
Maprmeliiepoe — A. JleHHBoB, A. Ila-
ByK, B. ITusnenko, H. T'yproBeHko,

ITapanmenpHo ¢ npoxopgkolt BrOpoOH
TIOJIOBHHB! TOHHENe#l BOBBOIHJH BbIPaB-
HHBAKINYIO HeNne300eTOHHVI0 DPyGaliky.

B mnopAgxe sHCNepHMEeHTa B IEpPBOM
ToHHene Ha ywactke 200 mor. M BmIpaB-
HHBAWINYH DYGAIKY BEINOTHHIH H3
TOpKpeT-GeTcHa TOMINHHOH 8 oM. Pao-
Ty TpOBENH B [BA 23Tamna; ycrpoicTso
JI0THa H3 OeToHAa H COOpY:HeHHe CTeH H
CBOJIA H3 I[eMEeHTHO-1lecYaHoro pacTropa
M-250.

Beron K MecTy YHJALKH HOCTABIAN
aBrocamocean 3HJI-130, 410 ycHOpHIO
CTPOHTEJBCTBO H YAYHIIHIO ero KadecT-
BO.

CreHbl ¥ CBOA PyOAalIKH BbINOTHALK
MpH ITOMOIOH HEpEﬂBHH{HOﬁ MeTalaHt'ie-
ckoift onany6xu OP-2, pacTBop nogasan-
cA pacrBopoHarHeratenem PH-1. Ile-
MEHT K MeCTy YENaJKH JOCTaBAAJH B

KOM-

Cxema coopyxcenus u Tunpt 06deqok:

{ — samopaxmHBalOUIHe Kojouks; ? — yHHpHLH-
ponaitHas KedeaoferonHas; 3 — BHIPAaBHHBAW-
man #eaesobeTonHaa pyHamka, 4 — wyrydHad,

TAYXMX HJAH ONPOKHAHBIX BATOHETKAX
Yepes CTBOJ. JnA TPaHCIOPTHPOBKH
mecka B TOHHeJNb HCTOJAB30BAJNHCE Bep-
THEAJbHbIe BEHTHJIANHOHHbBIE CHBAMHHLI.

Bo BTOpomM TOHHe/le Ha yd9acTKe B
400 nor. M, OPHMBIKAWIIEM K BEIXOJ-
HOMY moprany, pyCaliRy chenanH H3
rujipoTexaHdeckoro GeroHa M-300. daa
€ro YRJAJKH INDPHMEHAJCA THeBMoGeTo-
Hoyknaguuk IIBY-5. [MocraBasian  Ge-
TOH aBTocamMocBasamMu, PafoTsl BbIIOJ-
HAJIH CKBO3Hble OpHragsl OeTOHIHKOB
E. IlaBnoBa, A. Bamna, B. Pa3uxoBcHo-
TO IO MeTOAy OpHrajHoro nojpsapga. Cxo-
pOCTh BO3BeJeHHA pydamun — 100—
150 m B mecan. Ilo Bceft AnHHe TOH-
Heqefi MPH TMOMOITH TOPIIHEBBIX HACC-
cop HHH-10 mpoH3BOAHIOCE KOHTPOIE-
HOe HarHeTaHHe cyJabdarocTolikoro Ie-
MEeHTHOTO pacTBopa s 2A4al0MHeHHA
BO3MOMHBIX IYCTOT,

T'HAPOTEeXHHYECKHe TOHHeJH cHalman
OCHOBHBIMH MaTepHaJaMH TeHMOAPAIIHE
— [Iuenprananctpoll. Brnokx yHuH)H-
nHpoBaHHO# memesoleToHHON o6genkH
TOCTABNAJH HOMOHHAT IIPOH3BOACTBEH-
HBIX npeAnpHATHii HHeBMeTPOCTPOA H
HoeomocroeckHH 2aBopy JHBH Tpecta
YrpROKENE3006TOH. o
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CeTeBble MOAEAH B NPOEKTHPOBAHUH

H. KOBAJIEHRO, uuienep

OBEPIIEHCTBOBAHHWE  nnaHupo-
BAHHA HAPOAHBIM X03AHCTBOM  BO3-
MOXHO Ha 0a3e NPHMEHEHHsT COBPEMEHITHIX
IKOHOMHKO-MaTeMaTHYECKHX METQJI0B. K
HHM, B YaCTHOCTH, OTHOCATCHA CETEBLIE Me-
TOALl TJIAHHPOBAHHA H YNODABJEHHA.
OnHpM M3 OPrAHM3ALMOHHEX — Mepo-
OPHATHH, NpejllecTBYIOMHX NPOCKTHPOBA-
HHIO, HABJAETCH COCTABJICHHE rpa(lmmn,
OTpaxawiliXx pas3jJHYHbEe CTOPOHB 111aHO-
BO-NPOH3BOJCTBEHHOT JIEATETbHOCTH  TPO-
CKTHOH OpraHH3alHH, H])H 3TOM BO3HH-
KaiOT TPYAHOCTH, CBA3aHHEIe C DeUleHHeM
BOMPOCOB BIAHMONEHCTBHS MEXAY MPOCKT-
HBIMH OTIOEJaMH. Onwut HoKa3plB4eT, 4TO
B X0J¢ NPOEKTHPOBAHHA YacTO BO3HHKAMT
KOHQIMKTHLIE CHTYAUWH OTHOCHTEJBHO TO-
CNeI0BATC/ALHOCTH BhIIAUM 33JAHHI.

Iepen cocrasienneM rpaukoB HeoGxo-
NHMO NPOBECTH ONpelefeliHyl0 MOATOTOB-
Ky. HaBecTHO, 4TO IPOEKTHpOBaHHE Ha
crafuu pabouyux ueprTexkefi Belercs MO-
stanno. Kaxnwil sram mnpefcraBiaser co-
Goil 3aKOHYeUHLIH y3c/1 COOPYXKeHHS, Ha-
npuMep, BecTHOWAH M TJIaTHOPMeHHble
V4aCTKH CTallHH MeTpoIloJMTEeHa, Iepe-
rOHHEIE TOHHEJAH H JIP., XOJ NPOeKTHPOBa-
HUH KOTODOrO TIOYTH BCErfd IOCTORHEH.
IlesecooGipasio pa3paGoTaTh THIOBHE Ce-
TEBLIE MOJEJH Y3/10B, OTpaKarllHe TeXHO-
JIOTHYECKHH XO0J NPOeKTHPOBaHHA.

Hannm onpefeneHue ceTeBOR  MOJEnH.
HMa Teopun rpa)MKoB H3IBeCTHO, HTO pac-
cMaTpHBaeMble OOBEKTH (B HaumleM ciaywae
MO HHMH CJelyeT MNOHHMATh IPOEKTHHE
oTAenbl) HaobpamaloTcd TOUKaMH, Ha3bl-
BaeMbIMH  BeplIMHaMH, a JIMHHH [DOH3-
BOJBHOH KOHGHIYDALUWW MeXOAY HHMH —
peGpamu. Mnoxecrso pepumnn V, caazm
MEXJY KOTOPHIMH onpefeness peGpamu E,
HasmBaeTca rpadom u ofosnauaerca: G=
=(V, E). Ilaa ykazaHua HanpasJeHHs
cBA3efl MeAy BepllHHAMH rpaduka coor-
BeTcTBYyloLlee pebpo OTMEuaioT CTPENKOH.
OpuenTupoBalinoe TakaMm ofpazoMm pebpo
Ha3jblBacTcsd AYroH, a rpad c OpPHEHTHpPO-
BAHHBIMH pefpaMH — OpPHeHTHPOBAHHEIM
rpadom (pue. 1).

HanbHeiimee oGobuente oTofpaikenun
coAzell Mex 1y 00beKTaMH € NOMOIIbIO Ipa-
¢$oB COCTOMT B NpPHOHCHBAHHH peBpaM H
oyraM HEKOTOPHIX KOJHHeCTBeHHBIX 3Haue-
HHii, 11a3biBAEMBIX Becamu. Beca peGpa HiH
OYIH MOTYT O3HauaTh JLJAMTENLHOCTH pa-
60T, WX CTOMMOCTb, 3aTpaThl Pa3JHUHLIX
Bragos pecypcos. TakuM ofpasoM, ceTeryn
MOLEL MOMHO ONPCAENHTh KaK OPHEHTH-

b G
d
a ]
a)
b ¢
d
a e
J)

Puc. 1. Opuenruposanneli (a) u csewuan-
Houtl (6) epagut.

BAIOTCA BEPTHKANBHLIMH HJIH HAKJOHHEIMH
BEKTOPAMH,

Ha prc. 2 npeAcraBjiena ceTeBasg Mo-
IeAb TIPOEKTHPOBAHHS TEPerOHHLIX TOHHE-
Jeii merponoautena. 3peck K, T, 3, Cum,
0O, BO co0TBETCTBEHHO KOHCTPYKTOPCKHI,
TeIIOCaHTeXHHYeCKHU T, 3NEeKTpOoTexXHHYe-
CKHIE, CMETHBIH OTHENLl, OTHeJN OpraHH3a-
IIHH H MexaHH3auuu pabor u Giopo odopm-
JEeHHST TPOEKTHO-CMETHOH JOKYMEHTalHH.

B wrore pa3paGoTKH ceTeBHX MOfenefi
y3J0B METPONOJHTEeHa HeoOXOJAHMO COCTa-
BHTh KATAJOT HJH aae(0oM THOOBHX TEXHO-
JOTHUCCKHX MOJenefl, KOTOPHIH JOJKeH
OLITH COIVIACOBAH C NPOEKTHBIMH OTAeJaMH
H YTBeDXK/IEH HavaJbHHKOM HHCTHTYTA.

Ilocre onpeleneHusa TPYNLOBMKOCTH Ha
paspaGoTKy uepTeXed H pacyeTa BpeMeH-
HBIX NapaMerpoB ceTeBas MOAENb MpeBpa-
waercs B ceteBoil rpaduk. TpymoeMKocTh
MoeT OuITb HafijeHa Tak:

T S
=3
rae T — TpymoeMKocTh (uem./meHs), S —
NaHoBafd  CTOHMOCTE  MNpPOEKTHPOBAHHI,

P — (paxTHyeckas BuipafoTka, yCTAHOBJEH-
Has B MHCTHTYTE;

uan T=n-1, rile 1 — npeanoaaraeMoe Koau-
YeCcTBO JIHCTOB 4epTedkefl Ha KamaoM 3Ta-

Brinycx
4 . npoekma
8 o 12 14 15

Puc. 2. Ceresas modeas npoexTuposamiis
nepecOHHbLY TOHHEAL METPONOAUTEHA.

pOBaHHLL rpati), IyraM KOTOPOro IPMIIH-
caHel Hekoropele peca. HauGonce ynoGran
dopMa ceTcBOH MOZeNH  «CTpeiKa —
Kpy:xok» (CK) «kopupopHoro Tunmaw, rie
IJs KamAOoro cHellHa/H3HPOBAHHOIO NOTO-
Ka padoT OTBCAEHEl CBOM Napaje/bHbIC
JIMHHM — «KOopHAopLl». Bee coluiTHa maH-
HOTO [OTOKAa pachojarawpTcs Ha ONHOR
rOpH3OHTANbHON  JIHHMH u 0003HAYaTCA
Kpyxxamyu. CoOwbiTHe —- 3T0 TPOMEXKyTOY-
HBIfi HaH OKOHUBTEeNBLHHI Pe3yaLTaT OfHON
HJAH HecKOJbKHX pador, HeoOXOLHMBIH A1
Haya/a crelyiollux 3a HHM pador. Cesasn
MEXKIAY COOLITHAMH Das3iublX TOTOKOB, TOX
KOTOPLIMH TIOHHMAlOTCHA JIOTHUECKHE 3aBH-
CHMOCTH MCKZAY Ipoleccamy, ne Tpebyio-
IIMMH HH BPECMENH, HH DECYDPCOB, TOKA3H-

ne TPOEKTHPOBAHHA, [
OLHOTO JIHCTA,
CTaMH.

— TPYILOEMKOCTD
DACCYNTAHHAN CNEIHATH-

Onpefenesye TPYAOBBHIX 3aTpaT H AJH-
TCJBIOCTH PaloT ZacT BO3MOXKHOCTE YCTa-
HaBJIHBATE DACYETHBHIE CPOKH NPOEKTHPO-
BAHNA STaNOB M BHJAYH 3afaHHI CMeX-
HLIMH OTAETaMH.

HEOGXD,ILHMO OTMETHTBh, uTO MACCOBOMY
BHeJPEHHID CCTCBLIX METOA0B B IIPOEKTH-
poBaHHE MeTPONOJHTEHOB npenaTCTBYeT
UT(‘.)-'TCTBHE MeTOAHKH TIO CETBBOMY MIaHu-
posannw. OTciofa He clefyeT, uTO OT Ta-
KOro IJIaWHPOBaHHA HYIKHO OTKa3aThbCH.
ﬂame €CJH OrpalHdYHThCA Ha HavyaJbHOM
3Tane BHeJADEeHHS CEeTEeBBIX METOIDB COCTAaB-
JiellHeM TOJAbBKO THIIOBBIX MOJ.I,(:‘.I’{EF!, MOMHO
3HAUHTENbHO YAYUIIHTL OpPraHH3aUHK NPO-
exTHBIX paboT. a



K 70-aeturo B. A. TIOAEXXKAEBA

HOMH}O BPHUT'AIBI OxoTHOTO ps-
la w maowaju CpepAsioBa, mep-
Bble PeKOPABl NPOX0OAYHKOB, BOCTODMKEH-
Hbhie aBpallkl, HOYHbIe LUTYpMbI, KECCOH,
HEYKPOTUMBIE HATHCH  KOMCOMOJBCKHX
cmel. TeXHura JJ# TOTO BpeMeHH ObLIa
VIHBHTEIhHOH, & 110 TemepelllHHM Mep-
KaM npocrefimei. 'ITo Qo oprasusanuu,
0 OTIePaTHBHOCTH, TO OHH H QJIA HBI-
Hemllero JHA -— npHMep U obOpazern.
Tpaautun MerpocTpos 3apoAHAHCE TaM,
Ha TepeoH ouepenu. M To, 4To Gpura-
qupel Hukoma#l HpaeBcruil, Bazeix 3a-
Manaunos, Bacunuii Ilomeiraer crannu
BOOCJ/IEICTBHE HKPYNHBIMH HHi{eHepaAMH,
ecTecTBeHHO. OHM NPONIJIH TAKYIO ITKO-
JIy, TaKYH BLIYIHY, BEIIepXEalH Taxo#
JH3AMEH 1A JeJI0BHTOCTE H OPraHH3OBAH-
HOCTh H BLIK@3aJH TaKYI0 CTPacTb K IIO-
CTHHEHHID TexHH4YeckoH mypapocta! Onn
Gepersii YecTs CMOJOAY, UEHHTH KarK-
IBIH MUD H3HH.

CanTHMeTp 33 CaHTHMETPOM,
muHan B, M. Tojenaes

BCIIO-
yiie GyaydH

MeTtpocTpou — ero cyas0a

M. IOYVP

HauaJbHHKOM MocMerpocrpos, I'epocm
Conuamucraieckoro Tpypna, pacrnonaras
JIMIIb KHPKAMH ¥ OTGOHHBIMH MOJOQTHA-
MH, NpOOMBAJIH TIHOHEPBI TNOA3EMHBIX
Tpacc TepBble MeTphl IITONEH, npemsle
e IIPHHATE HA BOOPYIHEHHE HOOO3EM-
HBIfl 1IHT. He XBaTano 3HAHHH H HABBI-
HOB, HO 3aTO Bce OBINH MOJOABI, TOPA-
40 NpefaHbl Jedy MDapTHH H Hapona,
MOMHBI HeJAHHA OCBOHTH TBXHHH}F MEeT-
POCTPOEHHA.

B croux BoclIoMHHaHHAX BacHiuit
HeMeHTLeBHY, HOTOPOMY B ampejie HC-
noAuuaIocs 6n1 70 ner, numer: «Mer no-
HHMaJIH, 49TO0 OJHHM SHTY3HA3MOM H 3a-
AOPOM He OCBOHIOB CTPOHTEJIBCTEO CJIOM-
HOT0 HHMEHEPHOrO Ccoopymenud. Torpa
Obln jo3yHr:  «MeTpocTpoeBnsl — ga
yuedyl»... A Kag TOpHeCTBEeHHO IIPOXO-
nuiaa chgada texmHHHMymal B HayGe, c
y4acTHeM fIpeJcTaBHTeNell TOPKOMA KOM-
coMona H pyxoBojacrea MeTpocTtpos,
3aTaHBmMHH  JBIXaHHE [lePeNnoJIHeHHbBIH
3a/] BHHMATeJBHO 'CJAYIIAJT 9K3aMeHye-

B. . Moaexcaes cpedu ctpourereti CMY-7 & dens mutuxza,

Holf npoxodke na M Oanoeckom paduyce

HOCBRAUUEHNOZO Peknpad-

MOTO, KOTOpLIH 0TBeyan ¢ TpHOYHR'. B
TAKHX YCIOBHAX HeBO3MOM{HO OBIIO M0~
X0 YYHTBCH...».

B cnosax IlonexaeBa yIoBAeHd TiaB-
Hafg d4eprTa MeTPOCTPOEeBCKOH HOMCOMO-
JHH TPHALATLIX TOM0B. 3a KODOTHKHH
CPOK 25 THICAY MOJIOALIX CAANH dH3aMe-
HEBI Ha MATEPKH.

B TlonemaeBe Bcerja OBIIM  IKHBEI
BOCTIOMHHaHHA IOHOCTH. B To e Bpema
OH MOMOAO MiHT B CeTOAHALIHEM JHE,
[OrPYHeHHLIH B HOBHle npoGiemMbl H 3a-
Gotsr. Huorga Bacmiuii {eMeHTheBHY
Iloneskaes B3INeTAnl 110 JecTHHIE COBCEeM
Ho-MaJbYHINEeCKH, HHOTJA MAallHHAJbHO
TOBODHII ITOYTEHHLIM JTHIAM <ThI» H KOH-
thyanEBo cnoxsBarbisaicA. OH 6N 06-
IHTENbHBIM YeJ0BeKOM, UVIKIbIM Ilelle-
THJIbHOCTH M CTPOTOCTH. A Bedb H Haf
HHM, KDPYTHBEIM OpPraHH3aTOpPOM IIPOH3-
BOJCTRBA, JOBJEJ pemMHM DaboThl, eme-
OHEBHO J10 OTKasa BanoJHeHHBIH npHe-
MOoM Jofel, moAnHcanHeM MOKYMEHTOB,
TPY3 OTBETCTBEHHOCTH 34 CTPATETHIO
CTPOHKH, 3a TIOPAZOH HA o0BEHTAX, 3a
frmaromnonyyHe crponTenefl Ha TPYROBBIX
nocTax H B ORITY.

O=n mpottten BCe CTYNEHH HHMeHeDHOR
paborel. IlogHaBmIHCE Ha BoICIIyio, Ilo-
JeraeB yMel AyMaTk H 3a GpHTajHpa,
H 33 CMeHHOTO MacTepa, H 33 HAYalb-
HHKR y9aCTHA, MOTOMY HYTO HayKa TOH-
HelleCTPOEHHA, Hak HHKaKaa APyrad, nH-
TAETCA HHBBIM ONLITOM MPAKTHKH,

Hmsa IlomemaeBa HeOTOENHMO OT Ta-
KOT0 MOONYJAAPHOTO Tell€Ph NOHATHA, HaK
«MOCHOBCKHH crnocoG». Belb TaKTHKA
NPOXOOKH BCe BPeMsdA XHTPO INpHCTocad-
JNHBAETCA H OCOOEHHOCTAM TPACCH, ®
KOHKPeTHHIM  YCJAOBHSIM TOpojJa H NpH-
roponos. ['Ie-To TOHHENB HAET HA IJY-
OHHe, Te-TO VIHIOA pPazBepIaercs DK-
CHABATOPHOH BCHPEIMEH KOT/IOBaHA. A
MOCKOBCKHE ¢mocof TAKOBE — WuJITH He-
rayGOKHM TOHHeJeM, [0 BO3MOIKHOCTH
He 3aTparHBas 110/[3¢MHBIX HOMMYHHKA-
nu#, Mertop onpasgan cefs.

Jernmewm Ilonemaera 6bln cOopHbIH
skenesobeton. Halo MbICIHTE macmTab-
HO, TOBOPHWI OH, HOGHBACH YRPYIHeHHA
cOOPHBIX DIEMENTOB. 3a NPOU3BOACTBER-
Hble YCHNEXH, NOCTHTHYTEIE [PH COOPY-
sieHHH  Hanymcroro paguyca MocKOB-
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cxoro MeTpononutena Ilpesuauym Bep-
xoproro Copera CCCP npHCBOH.I 3BAHHE
Tepos CoLHAHCTHIECKOTO Tpyna
Gpuranupy npoxonuxxos M. H. IMasmo-
By, Hatambuuky Merpoctpoa B. JI. ITo-
JemaeBy, Opuragupy NPOXOJIHKOR
H. 1. dunumonosy. Bacunui JlemeHTbe-
BHY ObLI B0DPOH HA NOflelt — H B TIOJY-
mpake 3a60f, ¥ B SIPKOM CBeTe Kaluwe-
Ta, H B MHOTOJIIOgRe [Bopna KyNbTYpLL.
M BuAel B KaiJoM deJloBeKe, paboTHH-
Ke Joboro macimTada HenpeMeHHO €XH-
HOMBINTeHHHES, IIepBRIM Y Hero Onin
sonpoc: <«Hax 3R0poBbe?», BTOPLIM:
«Hax pgema?» WU B yneiore Iloneiaera
ObI10 Jerko mpodecTb OpATCHOE pajy-
mHe H JOBepue! Mbl ¢ ToOOH elle H He
TO CcfelaeM Ha cBoeM BeRy!

Beigald y HeTo poarHe OGecefbl ONIHIL
Ha OfHH C XOJATasMH, OTIaABUIMMHCH
1A HKAMH, M JelloBble OGCTOATENR-
Hple PasroBOPHl € HAaYalNbHUKAMH OTHe-
noB, nmkeHepamMn CMY u nmpoeKTHPOB-
mukamH. A ObiBaJji0, kKalHNHeT 3amoJiif-
74 WyMHAA BAaTara HOBHYKOB — OH 00-
pamans WX B METPOCTPCEBCKYI) Bepy

Cama npHpoja  Kak Obl Ha3HaYHia
eMy 6paTh KDPyTble CTYNEHH YIOPHOH pa-
foToH MBICHH, HaMpAmeHHEM YMa, CMe-
ragroll, cMeTkoii. OHa He onpefeliHna
Hoileixaesa B GOTATHIPH: H POCTOM Hepe-
UK, H B Nnedax He pasfpanca. ennmm
ero 3a MacCTepCTBEO W BPYIHOHIO, 8 JF0-
fuMM 32 CKPOMHOCTE W LYIIeBHYH Tell-
70Ty, cepAle, OTKPLITOE IIAM.

B nerafpe 1963 ropa Iomemaer nu-
koBan: Ha yuactke H. A. TIpocrosa,
KOTOPBIE OH JMOGOBHO ONIekal, TPOXOJ-
yeckue Gpurager Crnamuesa, Banakupe-
Ba, BopopaeBa, Twrosa, Hosana Brifa-
¥ PexopH. 3a mecam oHH mpomuar 400

METPOB.
Horpa YeCTBOBAJH  TepoeB  [HA,
BCMOMHHENMHCE Bacummio [IeMeHTBEBHUY

cJI0Ba amepHKaHCKOTo HHmeHepa Mop-
raEa o TOM, YTO OH B CBOHX DacueTax
He ydenm DHTY3HA3Ma COBETCKHX [0 fel.
BaoxeaHcKHT chmenManmHCT BOCXHIMANCH
MeTpOCTPOEBCKHM HKOMcoMomoMm. Heymu-
BHTeNBHO, paccymnman  Bacunuit Jle-
MeHThEeBHY, YTO [Aame Jif HHOCTPaHIAa
MeTpocTpoft # KOMCOMOJ CIHJHCE B Of-
HO moHsATHe.  HacToAmmit MeTpocTpoe-
Berr, mbicaua Bacunuit leMeHTRERBHY, B
miofoM BO3pacTe OCTAeTCH HOMCOMOIb-
nem. Eille BCIOMHHICA €My MHTHHT Ha
nepeoli odepenu. Crapnlit TOPHAK, TPH-
exapmal Ha Merpo Ha Mdonfacca, ToBO-
PHI C BOCTOPIOM:

— ToBaprmu MOH JOPOTHE, MBI TTPH-
exanu CIOfla CTApPHKAMH, a CTanH ¢ Ba-
MH BMECTe KOMCOMOJLI[AMH,

— Ho npomy npolmeHHs, — pPaccka-
3bIBas Kak-10 ITonemaeB rocTtaAm, — He
Hago gymars, 6ymro Merpoerpoit 1ar H
HHEET HOMCOMOJNBCHON YAk TPHANA-
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THIX TOA0B. HeT, Mou JOpPOrHe, Mbl K Heil
npubaBHin HOBYR TeXHHEY. Hac He y3-
HaTek. Mol ypanuam wa 3aboA cTapHHy,
MBI YCOBEPINEHCTBOBAIH MEeXaHHIaIuwo,
Mbl HAaYYHIHCH BBICYUHTBIBATE H DACCYH-
ThIBATh.

Bamuckn Ilomemaesa I0/THBI HMeH.
OH TpHrOTOBHA [AMAA MevaTH NPOCTPaH-
HLIl OTYeT — OT TepBoH  OYepefd 1o
Gymymux Tpacc — <«Crpoiika nepBoi
nATHAETEH», <Homcomosa GepeT Beplid-
HBI», <IIyCK HOBRIX Tpacc», <JlecaTh
nocaefHux net», «0 TOM, TTO CTDPOHIH,
0 TeX, KTO CTPOHN», <IlepCneXTHBES...
H Bce HMeHa, HMeHa, HMeHa. 3amHChH
ONyOMHKOBAHDl yie mocie KOHYHIIB Ba-
cunust JleMeHTBEBHYA,

Copox ner #a Merpoctpoe. B opgay
MHU3HL BMECTHJIACH HCTOPHYECKAs CTPOii-
Ka, npoHuzaemas MoCkBY B pasHbiX Ha-
npasBlieHHAX H OOoACABIIIAA €e HOJb-
[OM, BOHDAaIIHM OECYHCIEHHEIE pa-
JHYCHL.

O moGHT YecTBOBATH TOBAapHILeH. M
HMEHHTEIX, ¥ BuepPalIHHX (ho3pYIIHMKOB,
MOOHT U yMen JapHTh JHOJAM Tpasj-
HUYHOE HACTDOEHHC.

Hmenem Bacunua [demelnTbeBHYa Ha-
aBaHa ogHa #H3 craHouit  FHpganoBCHO-
KpacHompecHeHCKoOro auameTpa. Ero ge-
Jla HaBeYHO BOINNH B JeTonmHchk Mockos-
CHOTO MeTPOCTPOA, KOTOPBIH TOTOBUTCH
OTMETHTDb HOJYBeKuBoH 106Hmel. ]

Mt e e e T LT AR PV LIS (PIRR TR IR IR LE RN PRI R IR L R PRIRE I AR LL RN INYE] )

Kaaununcxud paduyc. Ha cranyuu «Hosoeupeesos.



[TPOBAEMBI MU CYXAEHUA

I'OPHOJOBBIBAIOIIIHX 0T-
pacasagx M ocobeHHO B Yrojib-
HOH NpPOMEINIJIEHHOCTH OCHOBHBIM TEX-
HHYECKHM  HAnpaBJeHHeM MeXaHH3a-
MY TOPHONPOXOAYeCKHX pafor AB-
nderca  KomOafimoeniH  cmocof.  Ilpu-
MeHAeMEIe MPOXOMUCCHHE KOMOalHbI
HMeHT aBTOHOMHEIH IyceHHYHBIH X0J H
ocHalleHB! (pedepHbIM HCIOJAHHTE]b-
HbIM OPTaHOM Ha MOJBeMHO-MOBOPOTHOH
erpete. OThelbHBle MOJend KomOaiiHOB
npejiHa3HaIeHbl [AJA pa3dpylleHU:A HOPOJ]
Kpernoctbio g0 [=6 mo luxane JIporo-
IBAKOHOBA B BhIPabOTHAX ceueHHeM [0
30 m2.

PazpadoTra HaJeMHBIX KOHCTPYRIHH
npoxogdeckux  HoMGaHHOB CO cTpelio-
BHHBIM HCHOJHHTEJILHBEIM OpPraHom CO2-
jJana o0beKTHBHLIE NPEANOCBIIKH [JIA
BHe/IPeHUA HX B ToHHeNecTpoenwe, Oy
NO3BOJIANT:

HOHLIEHTPHPOBATL MOIIHOCTR IPHBO-
o4 MUCHOJUHTETbHOTO OpraHa Ha OTHO-
CHTeNbHO 1e00.IbUIOM yHesic NOPOoAopas-
PYLI4ioOmHUY MHCTPYMEHTOB M pazpaba
ThiBaTh 3200l OT/AEeNbHBIMH y4acTHAMY;

NPHMEHATh HX IPU COOPY:KEeHHH TOH-
Henell B CJIOMKHBIX TOPHOreOJOIHYECHHX
YCIOBHAX NPH €1a0BIX H HEeYyCTOHYHBLIX
HOpoAax;

HCI0.,1b30BaTh KOoMOa#HBI OJHOTO TH-
nopasmepa A1 IIpoBefeHHA BblpaboTon
pasiu4aoi hopMEl K NIOLIAAH NOIEped-
HOTO ce¥eHHA, HAIpUMep TOHHenel, pas-
palaTblBaeVIBIX YCTYMHBIM HJIH MHOTO-
IITOJBHEBBIV CIOCO0aMHU;

codeTaTh Npoxomdcckuii KombafiH ¢
JPYTHMH MallHHaMH H 060pyIOBaHHEM
TEXHO/JOTHYECKOI'0 KOMILJIeKca, IpHMe-
HAEMOro NPH COOPYHEHHH TOHHeNd.

Hcnone3oBande xomMbaiiHOB €O CTpe-
JIOBHAHBIM HCHOJHUTEJbHBIM OpPraHOM
Ha CTPOMTeJbCTBe TOHHeJeHl jaer Bo3-
MOWKHOCTh Jae B MaJOyCTOHYHUBEIX IO
pPOAax pacKpPbIBATH KAJOTTY Ha BCH IIH-
PHHY. Tlpu sTom MpegycMaTpuBaeTcs
cosfiaHHe NOAATJHBOIO CBOJAa B BHIE
rHOKOH 000N0YKH H3 HaAOpLI3r-GeToHA,
APMHPOBAHHOTO MeTanNUYeCcKOH ceTxoi
H [OAATIHBBIMH apKaMH BpeMeHHOl
KpelH H CJI0A MPHIETAI0MHX K BbIpadoT-
Ke mopoj, BHIOYeHHLIX B paboTy cBoAa
CHCTeMOH  aHKepoB. Cson BOCHpH-
HUMaeT JIHIOb He3HAYHTCNBHBIE — H3-

O mpoxopueckux KoMOavHax

X. ABPAMCOH, E. 'VBEHKOB, 9. CAHAYEKOBCKHH, xangHaaTo TeXH. HayK

rudawiiHe HATPY3KH, 4 OCHOBHOE TOp-
HOE [aBleHHe — HOpHAerawiidiil K Bhbl-
paboTke cmoil mopopsl. Takoe BpeMmeH-
10 KpemJeHne cBOAA YAJHHAeT AOIY-
CTHMYHK) BLICTOHKY TOPHBIX TIOPOA [0
3aMBIKAHHA HOJIbLA OOHCNKH M COOpY-
weHHA obpaTHOro cBOda, T. €. 10 BRIW-
ueHHA B paboTy BeeH 00OZeTKH,

IITepokoe mpyMeHeHHE NPOXOJ4ECKHX
KoMOaillioB NMpPM COOPYIKEHUH TPaHCNIOPT-
HBIX TOHHeJeH clepHBaeT OTHOCHTeldb-
HO HefosbInasa BeICOTa BbIpaboTHY, KO-
TOPYIO MOMHO pas3pabaThlBaTh CTPEJIO-
BHAHBIM HCIOJHHTEJIBHBIM OpPraHoM. B
CBSI3H C HTHM B TOHHEJECTPOEHHH HaMe-
THIOCE I1Bd HaNpaBJleHHA! HCNOJIB30BA-
HHe IpOXOofdYecKHX KoMmOailHOB Kak CIe-
OHaJIH3HPOBAHHEIX MallHH, BXONAIIHI B
ROMIIJIEKC TeXHOJIOrHYeckKoro obopynosa-
HHA, H MOHTQJK CTPeNIOBHJHBIX HCIOJHH-
TeJbHBIX OPraHOB Ha XomoBoH Oase ApPY-
rof CTPOMTENbHOH MAalllHHbl HIM B KOP-
nyce NpoXoAdeckoro LUTa. B mepeom
ciayyace zaboil paspabaTbiBalOT OpeHMy-
LICCTBEHHO M0 4acTAM. IIPOXOXKY TOH-
HeJi Ha [OJHOE cedeHHe NMPOH3BOLAT
TOJBKO CIeNHalbHO  H3rOTOBJIEHHBIMH
Mamuuamy. Bo sropom caydae BaGol
PacHpPLIBAIOT CPasy Ha NOJHBIH NpodHIb
HJIH OBYMHA YCTYyHaMH.

B MeTpPOCTPOCHUM MOIYT ObITH HpHME-
nenbl HomOaHver 4IIT1-2, 0Jd KOTOPBIX
IIHHHnogsemma CHOHCTPYHUpOBaT
VAJMHHAKIOYI0 TPOCTaBKY K CTPeJOBHJI-
HOMY MCHOOJHMTEJbHOMY Oprany. 310
NO3BONAET paspafaThiBATh ITePErOHHBIH
TOHHENE H ApYrHe BpIpaloTKH CedcHHEM
o 30 M2,

B 3apy6GemHoll mpaKTHKE YiHe DOPME-
DYCTCA TCXHOJOTHA TOHHCJIBHBIX pafoT
c TpHMeHeHHeM HOMOafHOB €O cTpelo-
BHJIHBIM HCIOJHHTEJIBEHEIM QPraHOM.

Ha crpourellbcTBe aBTOJOPOMKHOrO
roumeaa B Tubungato (Mcenanusa) HCMoAb-
30Balld COBeTCHKHH NpPOXOOYEeCHHH HOM-
Baiin ITH-9p. TonneNs NPOTAMEHHOCTHIO
2,3 KM COOpYHAIH [BYMA BCTREYHBIMH
3a60AMH: ¢ 0JHOTO mopTana OypOB3DHIB-
HBIM cmoco0oM, ¢ gpyroro — xomOait-
HOM BKPeCT NPOCTHPaHHA Topoj, npef-
CTABIEHHEIX  [VIHHHCTBIMH  CJaHIaMH
KPEeNoCTe f=4 ¢ BRJIIOYEHHEM HPOCIo-
EH HBADPIOMTOB TOMUHHOK 10-—20 cM.
¥ron B3ajieraHuA NOPOJ NMepcMeHHbld oT

20 no 80° ¢ nagennem oT 3aboa B ne-
P of ocBoeHHA KomOaliHa 6bL1H OTpabo-
TaHbl ABE€ TEXHOJOTHYECKHE CXEMBI. I1o
nepBoH cXeMe (NMpH HepeceYeHHH TOPO]
¢ yraom majenus 50-+80°), wurobel H3-
femaTh BRIBAJNOB, 3a00H pacKpBIBAJH IO
qacTAM. BHAadasie HCIOJHHTENbHBIM Op-
raHoM KomGaiiHa B KaJIOTTE 0 HOHTYDY
CBOJA JeJalH Y3Ky0 Tpopese lia
ray6ury 1,3 M H Ha OOHAMKEHHYIO HacTh
CBOJ@a HAHOCHMIH cJao# HalpsIar-6eTois
TodnuHoR 5 eM. 3aTeM IMePeBOgUIH KOM-
Galii M3 KaJOTTHEI IO NAHAYCY Ha HHK-
HHH YCTYN M NPOXOOHIAH HM BGOKOBBIC
mpope3u Ha TY Me TAYOMHY, OCTaBIAA
HETPOHYTBIM FAAPO. Ilocnne yCTAHOBEH
MeTA/JIHIecKoR  aprd W HATATHBAHHA
ceTHM ¢ AveHramu 150150 mm HaHO-
CHJH BTOpoX cJoH HaGpmiar-GeroHa Ha
CBOJl U cTeHBl. Ilo OHOHuUaHMM GeTOHU-
pOBaHUA apOK, YCTAHOBJIEHHBIX HE pPac-
crofnud 1,25 M, xomOGafiniom paspaba-
THIBAJIH AP0, COXPaHss NaHAyc Iis HO-
BOHl 3axonkd. Ha npoxojry xombGafnoM
KaJI0TTHOH IpOpe2H B cpefineM 3aTpayvd-
Bang 20 muH, GokoBEIX mnpopesct —
50 muH, agpa — 20 MHH. YcTaHOBEHA
APKH H3 JBYX CTOEK H [OBYX BEDXHAKOB
H HAaBellMBaHHE MEeTAJJHYeCKOH CeTHH
saHHManH  okono 80 MHH, HaHeCceHHe
nepBoro cjosa Habpeisr-Gerona — 40
BTOpOTO crnofd — He Oonee 120 muH.

BTopyio TexHOJOTHYECKYX)  CXEMy
IPHMEHAAH IPH TepPeCcedeHHH TOopoJ.
3aJleraBIIHX Toj yriaom menee 50°, Kor-
4 He OBLIO OHNACHOCTH MX CIHOJ3AHHA.
ToEHeNb PACKDBIBAIH HA BBICOTY MAaKCH-
Ma/JabHOTO OoAbeMa CTpeJbl HCHOOJHH-
TeWIbHOrO opraia — 3,9 M 3axoJHaMH
nmo 1,3 m B 5TOoM caydae cBoj npejsa-
PHTEJBHO He BeTOHMpOBAIH, & Cpazy
yCTaHaBJHBAJIH apKy, HaTACHBAJH CeT-
KY ¥ HaHOCHIHM c/IoH HalpbI3r-6eToHA HA
CcBOX H O0Ka TOHHeJA. B cBA3uM ¢ TCM,
yro komOGafinom mHe MOrJH paspaboraTh
TOHHEIb Cpasy Ha HpOERTHyI{J BBICOTY —
4.5 M DPUXOQUIOCh 4Yepes Kamjgble D M
nopabaTeiBaTh HoMOaiiHoM noToK. Ha
paspaGoTky 3a00A4 B cpefHeM 3aTpayu-
Bajock 60 'MHH., Ha YCTAHOBKY AapKH H
ceTkn — He OGonee 70, Ha norom (HaH-
Ha 5 M) 30—40 mun. B Kamayo cMeny
paGoThl BLIMONHANO 3BeHO H3 4—5 mpo-
XOOYMKOB. 3a NepBRIH Mecsl ¢ NpHme-
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An

Pue. 1

HenHeM KomOalina coopyauau 70 M TOH-
Hess.

Ha crpouTesbcTBe EBTOpOil ouepegs
merponoaurena B HioprGepre (PPT)
IS COOPYHEHHA JABYXINYTHOTO TOHHeA
Ha YUYACTHE METKOrOo 3aJ0MeHHA TMpHMe-
HUIH komOalin EV-1I dupmel Ditkrod
€O CTPEJIOBHIHbLIM HCIOJHHTENABHBIM Op-
ragom. Tomuunpa CIoA MOPOAB! HAJ TOH-
HeaeMm roJgefadack or 5 go 8 wn; LIHpH-
Ha TOHHeJ A B NPOXOOHE COCTaBJIAl4
9,25 M; Tpacca mpoJieraja B OCHOBHOM
0 CHIBHO BBIBeTPeHHOMY MecYaHHEY
npourocTeio 40140 krc/em®* ¢ mpo-
cIOMKaM¥ TIMHHCTRIX TODPOJI. 3abofi
paspafarplBajd [0 YACTAM, DDHMEHHB
cllefyoIWY0 opranuzanmo pabor. mocie
NpoXoakH KoMGaHHOM KaJOTThl Ha 3a-
XOAKY B 1 M IOPOAY Had CBOAOM YRpel-
JANM aHKepamH gauHol 2—4 M (ogun
ankep Ha 2—3 m? HOBepXHOCTH) M Ha-
HOCHJIM HepBBIH  cioii Habpmar-GetoHa;
HITPOCCY PACKPBIBANM — BaXOJKaMu IO
4 M, YKpeniass CTeHkl BRIpabOTKH aHHe-
paMu ¥ HaOpeIar-feronom. Y4YacTox TOE-
Head gamHOH 215 m Obl mpolifjen Ta-
HMM cmocoboM 3d IATH MECALEB,

Bo ®panuuu BO6IH3M cT. [PHHBH H1
CTPOHTENBCTBE  [BYXMYTHOrO iKeslesHo-
JOpOXHOro TOHHEA HPOTH}HEHHOCTBM
805 M ucnouaszopaan Kombalu co cTpe-
JOBHIOHBIM  MCIIOJHMTEJILHBIM OpraHonM
(pHCc. 1). IIupHHa BeIPAOOTHH B CBETV
Ha ypoBHe nytH — 8,27 M, nhowags
NonepeyHoro cedenua — 63,5 m?, Tom-
Hellb MPoOHBAIKH B IVIOTHBIX IJIHHAX H
Mepresax ¢ TMpPocJAoHKaMH BOJOHACHI-
LIeHHOTO Tecka. 3aboii paspabaTeiBanu
no yactaM. Brauane DpouniH aBe GOKO-
Bble WITOILHH B MATAX W 3ab6eToHHpOBa-
JH CTeHEl TOHHeJd, 3aTeM KaJOTTHEI
npoduas. Tax kax MAKCUMAILHAA Bbi-
COTa NOOBEMA HCIOMHUTENBLHOTO Opra-
Ha ObLIAa MEHBbILEe IPOEKTHOH BBICOTHI!
KaJOTThl; TO ee NPOXONKY B CpemHei
Y4CTH OCYINeCTBAANH ¢ TMOPORHOro HaH-
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ayca. ITo Bepxsemy yCTyny mnopozny
TPaHCIOPTHPOBaIKH KoHBeHepoMm H cOpa-
chIBAJIH Ha HUEHHE ycTym. CBOp TOHHE-
A KPemuaH MeTa/JIMYeCKHMH apKaMH,
ONEpPThIMH Ha FOTOBBIE CTEHBI, H OBYMHA
c/A0AMH I1a6peiar-GeToHa mo cetwe. Jlo-
poay B agpe ¥ o0paTHOM CBOJe Da3pa-
faTeIBaNH SHCHABATOPAMH H TDY3HIH B
dBTOCEMOCBEAJIBL. ITocae MPOXOJKH TOH-
HeJA Hda NOJHOoE CeHYeHHe TONIIHHY CJAO0:A
HabpeI13r-6eToOHA B CBOJe YBOIHYHIIH elle
Ha 40 cMm, npeABapUTe/bli0 BRIIOJIHHB
MeTOOOM HaOpEI3Ta THAPOH3OAAINMIO H3
noaumepHoit cmonsl.  IIpHMeHenue Ta-
KOH TeXHOJOrHHY NO3BOJIMIO MaKCHMAJb-
HO MexXaHU3HpOBaTh Bce paborel. He-
CMOTPA Ha TO, UTO TOHHE!b IPOKJAJLI-
BaJH B 30HEe ILJIOTHOH TropogcKoi 3a
CTPOMEKH, a ToJllla mOPOof Hapg CBOJOM
ne mpepbimanaa 18 M, HHKAKUX OCIIOM-
HeHHH B Iponecce CTPOHTeNbCTBA He
BO3HHKAN0, KPOMe HeQOXOOHMOCTH mepce-
HOCA M YCH/EHHA HOJJEHTODOB IOA3EM-
HBIX KOMMYNIHHKAIHHA,

Ha crpoutedberBe I'pau-Caccroro as-
TOAOPOMHOTO TOHHENA Yepe3d ANNeHUH-
ckHe roper (Hranwa) NOpHMeHHIH JABe
TOHHeJenpoxXoa4ecKkne mauipnbl SRT-40
nopranpHoro THma Gupmbl Lawrence
Manufacturing Co, llpoxoaxy npyx na-
paJIebHbIX TOHHeJdeH cedenHeM BiIep-
He 0 80 m? Ha4aaw CO CTOPOHBI CeBep-
HOTO yYaCTEA B HAPYUIEHHBIX Mepreu-
cTeIX mopopgax. HcemomruTeNbHBIH Oprax
mamuiel SRT-40 BRIOJIIEH B BHOE HO-
HHUeCKOH ¢hpesbl, YCTAHOBJICHHOR Ha Te-
JeCKONMKMYECKOH  MOIBEeMHO-TIOBOPOTHOM
CTpeJie; MOLHOCTE NPHBOga — 220 rBr1:
ycuade nogayn — 29 te. MamuHa me-
PeMelllaeTCA Ha HHEBMOKOJECHOM X0Oy.
a BO BpeMA paboOTEl ONHpaeTcA Ha che-
nHalbHple ayTpurepsl. OO6maa moll-
HOCTE TNIPHBOOHBLIX CHCTEM COCTaBJAer
530 EBr. C ofmo#t ycTaHOBKH MOMKHO
paspabateiBaTe 3afoil ceuvenuem 93X
K12 M Ha saxoaxy no 3,6 M. Mammuua

SRT-40 He ocHalljena MHOTPY304LBIM
yeTpoHCTBOM, I09TOMY NPUMCHAIOT KOB-
IeBLIH AH3eNBHEIH MMOrpy3YHK HA ITHEB-
MOKOJECHOM XONY, KOTOpPHIH CROGOgHO
MPOXOAUT Yepes MOPTAlLHBI NpoeM Ma-
HIHHEI,

ITocme npoxOJKM TOHHENA HA OJHY 3a-
XONKY HAHOCHIH NepBblit cioil HabpeIBT-
OeTOHA, HaBeIUHBA/H CETHY, yCTaHaBIH-
BaJH MeTa JJIHYeCHYH) apPRY H A0BOJHIH
ero tommuuy mgo 25 cym. CropocTh Ipo-
XoakM foctHrala 14—15 m/cyTHH.

JLIs opoBefesusa BbIpaOOTOK CcedyeHH-
em 9,5%x10 m dupma Oifrrod (DPPL)
CHOHCTPYHpoBaJa rombaia EVR-200 u3-
fHpaTenbHOTO AeHCTBHA CO CTPENOBHA-
UBIM MCHOJHWTCBIEIM OPrafoM. JJek-
TPOHHOE ABTOMATHUECKOE YIpaBieHHE
HEPBMEH.[EHHH CTpPeJIbI DﬁeCl’[e‘iH‘BaCT
ofpaborky TpebyemMoro HOHTYpa BbIpa-
GoTrd. Hajn wxomGailHOM  pacOoJomeHa
rufipounupoBanyand pafodad IJI0MEJ]
Ka, MpefHa3Haveluas A4 YCTAHOBKH Y
3a60A pam apouHoil EKpemu. TanuMu
womGainamu B apmenBuie (owoso Ila-
puma) npoigeHs! Ha rayGuue 150 m B
MeNoOBRIX mopogax NPOYHOCTHED
150 wrcfem? ¢ BRANYEHHAMH KPCMHHC-
TBIX NOPOZX YeTkIpe BLIPAaGOTHH Aad TOA-
3eMHOro HedTAHOrO XpaHuauma obuieit
npoTAKeHHoeThI0 80 KM. CpepHecMmeH-
Hafg CHKOpPOCTh IPOXOAKH  HOCTHTalIa
2.5 m.

B Boxyme (®PI) npH coopyieHunu
YHaCcTHA ABTOJOPOMHOTO TOHHeIA TNOJ
#ele3HOJOPOHHOA cTaHUMeHd NMpUMeleH
NpoXOMYecKHH darperaT, CHOMIOHOBAH-
HBEI H2 ABYXRYGOROro BKCcKaBaTopa H4l
C THAPONPHEOJAOM H (hpesepHoro HCIo -
HHTENbHOrO OpraHa MPOX0ITecKROTo KOM-
DaitHa VS-2, ¢ TeJecKONHYecKOH cTpe-
mo#. HcnomHHTeNBHEIH opraH KomOak-
Ha YCTayaBJAHBAJH Ha CTpeje WM HA
TOBOPOTHOH mwaTdopMe SECKaBaTOpPA,
TIPEABADPHTE/ILIIO YBEIHYHMB €&  KpPYTH-
IUWH MOMEHT., JT0 NO3BOAHMI0 IPOXO-
IUTE BRIpa0OTHH cetleHMeM 10311 m

TOHHEJ‘IB COOpPYyEaJIH B E\-‘Iepl‘eu’lHCTbIK
nopogax  nmpoynoctsid  or 50 fo
800 wmrcfcm? Ceuedne ero pazpadaTsl-
BaJM IO YacTaAM JABYMA yerynamu. O7T-
CTaBaHMe HHMIHErO YeTYia He OpPeBbIINa-
JI0 BBIJCTA CTRCJBI  arperata  OTHOCH-
TEALHO TYCEHHMI. OT0 MNO3BOIHI0 HE
TOJBKO pazpalfarelBaTh KATOTTY MCION
HHTC/BIBIM oprauom, HO H HM He
cbpacniBaTe HOPQJIYy HA HHEKHHH yCTYI.
[Torpyaky W TpaHCINOPTHPOBAHUC TOPO-
JIBI H3 330031 MPOHIBOMJIM HOTrPY304diid
JI0CTaBOYHOH MamwvgoH 1ua DHEBMOKO-
IecHoM Xoay. Ceoj TOmnensa KperHiIn
aHKEepaMHM, MeTanauuecKofl ceTwoi, ap-
HaMH IOJIAaTIHBOH KpeOH B COYeTAHHH
¢ unalOpriar-Getorom. ITpoccy paspa-
faTeiBand OOKOBLIMH YCTyIAMH HCHOJ-



Puc. 2

HHTEIbHBIM OpraHoM arperata. Ilog ap-
KM OOABOAHAHM CTOHKM M 3aMOHOJHYH-
BaJH HX caoeM Habpeisr-Getona. JasA
NOABEMA APOK U APYTHX MATEPHAJOB B
KaJOTTY HCIOJIB30BaId NOIBEMHO-TIOBO-
POTHY!0 cTpelly arperata. HecMoTps Ha
He6OJIBIIYI0 TOJIY HOKPBIBAMOLUIAX TOH-
Heab mopof (12 m), ocagxa MOBepXHO-
CcTH He mpebbimaida 14 mm. Jea Takux
arperaTa IPHMeHHIH Ha CTPOHTEJbCTBC
Apanbeprckoro aBTOJ0POH{HOTO TOHHEJIN
nporAXenHocThio 13,98 Km: maowanss
momepeuddHoro cedenna 90—103 w2
Tpacca TPOXOJHT B mopogax CJAaHLesBo
ro tuna. CedyeHWe TOHHeJd 3jeChb Tak-
e PACKPBIBAJIM 110 YACTAM 3aXOOHaMH
no 0,75—1,5 M B 3aBHCHMOCTH OT Y-
ToHuBOCTH mopon. CpegHAA CHKOPOCTH
NpOJBHHeHUA 3a00d TAKHM arperaTom
3a nepBelt rog paboTRl  COCTaBUJIA
3 M/cyTHH.

HekoTOpBIH ONBIT NPHMEHEHHA MPO-
XO0J9eCKHX HOMOAHHOB B TOHHeJeCcTpoe-
HHY HmeeTea W B CCCP. Ha crpoHTens-
CTBE aBTOJOPOHOTO TOHHENA JTHHOH

0.6 km mog moicom <BujaHBIH> ZJIA NPO-
XOJKH KaJoTTel B 1975—1976 rr. npu-
MeHHJH MpoxogdeckHi romOaiin IIK-9p.
ITopoAsl TpeACTABNEHBI CHABHHTENLHO
ONHOPOOHBIMH  TNIHHHCTO-MepreJHCTRIMH
CHaHUAMH KPCNOCTEH f=2--3 ¢ npocaoi-
KaMH TecYaHHKa [=0-7 (TommwHHa 5-+
+20 cm). Och TOHHEIA OPHEHTHPOBAHA
BJIONIb NMPOCTHPaHHA ILIACTOB, yroJ @a-
JeHHA KOTOPBIX COCTABJAd 0K0J0 36°,
IIpuMeHende RoMGaliHa JJIA paspador-
KH KANOTTHl CEYEHHEeM, MPHMEpPHO BIBOE
NPEBRIIANIIHM BO3MOMKHOCTH HCIOJHH-
TeJBHOTO OpraHa To paspaloTke safod,
noTpefOBaN0  CO3MaHHA CIElHaJbHOH
TeXHOJOTHH. DBrIIo paccmMoTpeHo He-
CHONBKO TeXHoJoTHYeckHx cxem. Ilep-

Bafd M3 HHX TIIpeAycMaTpHBaja I0-
TOYHYK) OpraHdsalfio padoT ¢  of-
HOBPeMEHHOH  IpOXOJKOH KomOaii-
HOM  HalOTTBI W Dpa3paboTKOH Af-

pa H mTpocc OYyPOB3PBIBHAIM  CIIOCO-
6om (puc. 2). Bropas cxeMa paccydTa-
Ha Ha TMpPOXOAKY KOMOaWHOM TOJBKO
cBojloBOH uyacTH TonHeas. IIpu aTOM 30-

Puyc. 3

HY OeTOHWPOBRAHMA CBOJa IpHOIMEATH
K 330010 10 2—8 M ¥ yBeJHYHBAIH BHI-
COTYy KaJoTThl 0 5,5 M IIA pasMmenie-
HHA 060pYyIOBAHHA.

IMocme ananu3a HOPMATHBHEIX BATPAT
TPyAa Ha paspafoTKy H IHOTPY3Ky HMopo-
Abl B KaJOTTe OBLIO NPHHATO pelleHHe
HCIOAB30BATh KOMOAHH B HeHTpanbHOI
ee 4JacTH ¢ JopaloTKOH ¢BOga M YIJOB
3a00a 6YypOBSPRIBHEIM cmocofom. Dra
TeXHOJIOrHYeCKAA cXeMa  ofeclednsaa
NPOXOAKY IeHTpalbHOH YacTH KaJIOTTHI
(ceyenne 24 M?) Ha gJuHY 4 M B CMe-
Hy. Tarkum o6pa3om, comocTaBIAeHHE
CpeJHHX TOAOBEIX pPe3y/bTaTOB II0 CO-
OpYIKEHHIO TOHHEJA Oy POB3PBIBHEIM CIIO-
co6oM [0 OpraHuM3anug koMGafinBoil
NMPOXOJKY TMOKA3aN0, UYTO NpPHUMEHEHHE
KomOaliHa B ONBITHOM NOpAJKe NPHBEJQ
K NOBBINIEHHID CPelHHX TEMIIOB NpOoXo-
KH NMpHMEepHO B 2,5 paza.

Ha c¢TpouTenbcTBE OJHOTO H3 BOJO-
BOJHBIX TOHHeNed HurypuI'DC nenwl-
TaH ONMBITHBIH 00pasell TONHEACIPOXOL-
yeckoro wombOafina TH-1c (pue. 3) woe-
crpykuuu I[THHHnogzemmalma, paccuu-
TAHHOTO Ha IIPOXOJKY BhIpaGoTOK ceue-
HHeM oOT 19 pno 38 m? B mopopax cpef-
Hel kpenocTH. Tpacca TONHeaAA apodHO-
ro cedeHHa 6,5x6.5 m Oblaa OpHEHTH-
pOBaHa IOJ OCTPHIM ¥IJIOM K NpoCTHpa-
HHUI0 c¢J1abo CBAZ3HHLIX MeHAy cofoil
NJACTOB IVIMHHCTO-MEPTe/HCTRIX CJaH-
1eB H MalKONCKHX TIOMH, YroJ Hx Ha-
K/JIOHAa B CeUYeHHH TOHHENA COCTaBJAJ
npHMepHo 40—45°, a B WJIOCKOCTH NpO-
JIONBHOrO paspesa — B0—70° Hasza
Mamgol ycToHYMBOCTH TIOpOJ BHayade
BepXHHM KOMOaHHOM HpPOW3BOJMIH KOH-
TYPHYI0 TIpope3b B CROfle HA TIYOHHY
1 M HOpOT}{HMH yUacTHaMH H HeMe[-
JIEHHO YCTaHABJIMBANH  ONepemamy
kpens. [Ilocie aroro MM ke mogpada-
TBIBAJIH AAPO, 4 3aTeM HHMKHHM  KOM-
fafinomM — OCTABIIYHCA dacTh Afpa H
GOKOBRIe MPORC3H II0J YCTAHOBHKY  Me-
TaNJHYECKOH apKH BPEMEHHOr0 Kpernie-
nua. Ha npoxofry 1 M TOHHeNd ¢ yCTa-
HOBKOH BpemeHHOH kpend 3aTpavuBajy

TPH CMelbl, TNpH 3TOM  TPYAQEM-
KOCTs  cocTaBaana 147  ven./dac;
CHOpPOCTE TNPOXOAKH KoMOaHHaMH —

0,75 M/cMeHy, a c Y4eTOM 3aTpaT Bpe-
MEHH Ha KpeIlieHHe CHHEa)J ack A0
0,33 m/cmeny.

IlpuBcacHHEBIE TPHMEDPhI CBHACTENEBCT-
BYHOT 0 lenccooGpa3HOCTH BHeIPeHHA
JTOro OonbIiTa B OTCHECTBEHHOC TOHHE-
JecTpoeHue. B OTHOLIEHHH THIOB KpC-
NH H CHOco00B ee BO3BeAeHHA MHpOBas
NpaKTHKA MHTEHCHBHO pa3BUBAeTCA B
HaMpAaBJIeHHH IMHPOKOTO HCMOJIL30BAHHS
Habpeiar-6eToHa B COYETAHUH ¢ PasJH4y-
HBEIMH apMHPYIOIIHMH KOHCTPYRIMAMH H
MaTepHanaMH JJIA THApousonAnuH., O
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SKCIIAYATALIUA

AHaAu3 pabGoTbl KOAECHBIX map

T. T'OJIYTBHHA, KaH/J. TexH. HAYK;

HCINIYATHPYEMBIE Barolsl
METPONOJHTella HMeWOT TPH pas-
HOBHAHOCTH KOJIECHBIX I@ap, OTJH4Yat0-
IHXCA KOHCTpYKUHeH H pajHalLHOH
HECTHOCTRIO: OORIYHEBIE I[ETBIIOKATAHEIC
i OappgamHnle pgaamerpom 900 mm, a
TaK#e nojpesuHeHHble — 780 mm. Mo
Hayana 60X TONOB HCINOJb30BAJIHCE
TOALKO KoJeca aHamerpom 900 mm. HH-
TEHCHBHOCTL HX IIPOKATA He IpeBbIIla-
Ja 1—1,5 mm Ha 500—800 rhiC. HM
npotera. OCHOBHOH NpHUHHOH HX 06T0u-
KM Ob1H JAedeRThl KOHTAKTHO-YCTAMOCT-
HOrQ MPOHCXOWACHHS: CCTHA  TPELHH,
BBIKpAalIWBaHHE H IIp.

Pocr naccamupCcKHX IEPeBO30K, He-
00XOlUMOCTE [alLHEHIIero yBellHuYeHHA
cHOpocTell ABHKEHHWA H YJVUIIeHHA yC-
JMoBHiE KomMGopTa TpeGoBalld CO3TaHHA
GoJee COBEPLIEHHOTO IOABHKHOTD COCTA-
Ba. B 1963 r. MuITHUIHHCKHIA MalHHO-
crpouTenplinii 3aBop (MM3) Hauan ce-
PHHHBIH BBHINYCHK OGJErdeHHBIX BaroHOB
THHa E ¢ NoJpe3HHEeHHBIMH KOJCCHBIMH
napamd. K mauany 1977 r. B napke
METPONOJIHTeHa Nac4HTLBajdoch T4%
TagHx BaroHos, 10% tuma I’ ¢ mexabHo-
KaTaHBIMH KojJecaMH H 16Y%  Baromos
Tana [ ¢ 6anpaieIME IelbHOMe TaJllH-
yeckumu. llenrHoMeranmuueckux  Gan-
OamHBIX HoJMec [puamerpom 780 wm,
B3aHMO3aMEHAEMBIX C HOJpe3HHeHIILIMU
Y BArOHOB THOA E, B BRCIIyaTalHd Ma-
JI0, TAH HAK WX HETOTOBHIH HeboablIoH
napTHell [AMA sHcnepHMeHTOB. HexoTro-
Dble XapaKTEPHCTHKH COBPEMEHHEBIX Ba-
FOHOB METPONCJIHTeHA IIpefICTABIEHb! B
radn. 1, Hak BHOHO, HAMETHBINAHCH
BHauaje TeHACHIHA CHHXEHHA Harpy3KH
Ha OChb B fajbHeHIIeM He COXPaHHIACh.
B paroHax HoBOH MOJeJiH HarpyskKa Ha

Puc. 1. Ilodpesunennne  koaeco tuna L
8Q20HO8 METPONOAUTEHA KOHCTPpYKyuu Mol-
TUMUHCKOZ0 — MAWUHOCTPOUTEAbHORO  3d-
goda:

I — gonecHbll NeHTp; 2 — LeHTPAABHBLIE JHCK ©
ofonom; 3 — Gangam; 4 — GaHlaMHOE KOABIO;
5 — maMuMHast ai6a, 6§ — pPe2HHOBHI BKAAa-
auim (16 wr.); 7 — IHabKa; 8 — rafika; 9 —
wrudt; 10 — Goar; 11 — cronopHas wailta;
12 — nencctkosaf wafifa; /3 — mynst (2 wrt.).
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ock focturaa 14 Tte, ugrto

Ha

11,6%

fonnlie, WeM Y BarcHoe THHa E Tmepso-

I'G BBIITYCKE.

IIpHMeHeHHe II0[pPE3HHEHHBIX

KoJaec

C. KAIBIITEB, uumexnep

OBIIO BRIZBAHO YJYYIIEHHEM WX B3aHMO
JeHCTBHA €  PENbCOM H  CHHIKCHHEM
ypoBHA myma. HecnefoBanHA BIHAHHA
FHeCTROCTH KoJleC Ha JHHaMHYecKHe Xa-

TaGanunuwa 1

Tun earoua
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PAKTEPHCTHHHA TOIBHIKHOTO COCTaBAa MOJ-
TEeD/IHIH LeJec006pasHoCTb BTOH Mephl.

BumecTe ¢ TeMm yie IIPH NEPROM BHEKC-
IIyaTallMOHHOM HCIBITAHHH BaroHoe E
C NOApesHHeHHBIMH KoJjecamu (puc. 1)
HaOMHAAMOCE paccTpoiCTBO KperieHHs
60aTOB, ocHadieHHe WTHGOTOB M IUIOH-
JleK, H3HOC H 00pBLIB MOCAeAHHX, HIOTEPA
VOPYrHX KauyecTB pPe3Hllbl, OTCIOeHHe
€e 0T MeTAJNJIHYECKOH apMHDPOBKH, TIPO-
BOPOT M ocjadleHHe pPes3WHOBLIX BHJA-
Ibleii. Hodeca HymJIalucs B Jocpod-
HOH mepeCopke EBH.131bllleil, BO3POCIO
UHCIO CAy4YaHHBIX PEeMOHTOB H3-3a HeHC-
TPaBHOCTH OYKCOBLIX TOIIHIHHKOB H
HepaBHOMEPHOro H3Hoca OaHpawmel 1o
KPYTy KaTaHHA.

B Teuenue 135 meTr ¢ MoMeHTa CcepHii-
HOTO BRINYCKAa BaroHoB E HHMXeHepHO-
TEXHHYECKHIT COCTAR JeM0 H 3aBOAA MET-
pononuTeHa, a Takie CHEeLHAJIHCTHI
MM3 u BHIiliparoHocTpoeHuA Hempe-
PBIBHO yAy4lIAT TEeXHHKO-DKOHOMHYE-
CHHME IIOHKA3aTe1H BaroHoOB, 3ABHCAINIHe
OT aMOPTH3ALHOHHBIX CBOHCTB MOJpE3H-
HEHHEBIX HOJIecC. TaH, 0e3 H3MeHeHHA Ka-
UeCTBA PESHHBL Y47T0Ch  YVBEJIHYHTL
MEIKDPeMOHTHBIE Npodery 1o 350 ThIC. KM,
CTANH PeAKHMH caviad ocladineHns
KpeliieHHA KoJec, IPOBOPOTa H OTCIHOe-

HHA OT APMHPOBKH Pe3HHOBBLIX BEAAJbl-
el H Ap.

Bumecrte ¢ TeM Ipu TepeGopHe Mofpe-
3HHEHHBIX KoJjec (mpober 350 ThIC. Km)
OONLIUHHCTBO BHJAABINEl H2-33 IOTEpPH
VOPYTHX CBOICTR OKa3blBAIOTCA HENpH-
FOAHBIMH K JlaJbHelllemy HCIOJNb30Ba-
uuto. Iloka He BLIACHEHO, HAKOH CPOK
HX caysOel. TloTeps BRIafbLUAMH YII-
pyruX CcBOHCTB HAacTymana nocne 160—
190 TeIc. EM npobera. [o mocaepiero
BpEeMeHH HeT yO0eJHTeJLHBIX JIOKaza-
TeJILCTE TIPEHMYULECTEA MOAPeZHHeHHLIX
HoJec IO CPAaEelClUHI ¢ UedLHOMCTAJIH-
YECKHMH,

ITo paunuim llenTpansuoit nadopato-
PHH HaleiklIocTid Mocrosekoro MeTpO-
IOJIHTeHa 3a 1977 r. OTHaskl HOJECHBIX
nap coctaBaaad 50% ot odliero yHcna
clydaes, CBSI3AHHBIX CO CHATHEM COCTa-
BOB C JHHHH. HHTE@HCHBHOCTL OTKA30B

KOleCHBIX map %=0,76-10-6 L

B cBA3H ¢ TeM, YTO HeoOX0OJAMMO Bbl-
OpaTe THI KOJeca AJA HOBOTO IIOJIBHIK-
Horo coctasa merpornonutetia, IHHH
MIIC npopes ucclefopauve padoTOCIIO-
COOHOCTH MMEHIIHMXCA HX pPasHOBHIHO-
crefl. OneHxa NPOHM3BOAMJIACE IO CJe-
AYIOLIHM IIOKA34TeJIAM. HHTEHCHBHOCTDL
NpPOKATAa B 3aBHCHMOCTH OT NpoGera, He-
PaBHOMEpPHBIH H3HOC OaHfAameld 1o Kpy-
I'y KaTaHuA, KOJIHYECTBO CJydYaillbIX pe-

Ges BLIKATHH H3-TI0j] BarcHa, CPOK CJyiK-
OBI 710 IOJIHOr'O M3HOoCca GaHmaiiel, BRIXOJ
o pederTaM HKOHTAKTHO-YCTAJIOCTHOTO
BHJA.

Co Bcex MeTPOTOJNHUTEHOB CTPAHEI 110~
JIyYeHpl CBefIeHHA O TEXHHUECHOM  CO-
CTOAHHHM HOJECHBIX Tap B PAaSHRIX IKC-
IJIYaTALHOUHEBIX YCJIOBHAX.

IIporar OaHpamelt HoApesHHEHHLIX H
LeJLHOMETANIHIECHHX HOJeC [AHaMeT-
pom 780 MM B 3aBHCHMOCTH OT Ipodera
XapaKkTepuayercd To4YedHeIMH rpadura-
MU (pue. 2 B 3). MHTeHCHBHOCTD TPOHA-
Ta B 00OMX CNyYyadAX oOfHHAKOBA H CO-
cTapascT oroao 1 mm Ha 100 ThiC. HM.
XapaKTepeH SHaUHTeNbHEIH  pasbpoc
3llaueHH NPOKATA OKOJNO Cro cpejHed
BelHYNHLI, [IpHYHHA — ACHMMETpPHU-
HBIH H3HOC HOBePXHOCTH KATAHHA H3-33
YCTAHOBKH OCH B paMe TelemlEH ¢ Ie-
PEHOCOM, a Tauie HAYAAbIOe OTKIOHE-
HHe TIPOKaTa OT HYJIEBOTO BHAUEHHA
(BO3NHKAET BCHEJCTBHE  BaHHMeHHOHR
BrICOTHI rpefHA). CnenuananHrie 0OMepEl
II0KABAJIH, YT0 HayaJdbHOe OTHIOHEHHe
IIPOKATA Yy OTAENBHBEIX KOJec Iocnae o0f-
TOYKH focTHraer 1,5 MM,

ITepasHOoMepHBIH H3HOC OaHpjamkeil mo
KpYry HaraHH#A ¥ [MOApe3HHelHLIX KoJaec
E BcrpedyaercA 4alle H HMeeT OOJLIIYIO0
BeJIHUHHY, YeM y OaHJaimkell HIH 0GO/0B
neabHoMeTaJmiHueckux, IIpH HocTHmge-

Puc. 2. [Iporar Gandaxel nodpesuHeHHbls Puc. 3. Ipokar Oanduicerl yeasroMeran-
woaecublx nap eazona tuna E @ sasucy- VONTOB BarOHOB ¥M3-33 - HEHCNDABHOCTH o .oneyv ' gonecubix  nap — Ouaserpos
MOCTHL OT npodeed. KOJIECHLbIX Dap, TPOLEHT HX OOTONKH 780 wy g sasucumoctu oT npobeea.
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Puc. 4. Cayuadnvii peMoHT 100pe3UHCHHDLY
KOAGCHOLX NQ)) U3-30 HEPABHOMCPHOZO 13-
woca Oandamcetl u Oeghextos  pesunosoly
araudouetd.

HuY onpejclieHIoro pasmepa OH, Hal
npasuilo, ofHapymuBaeT ceGA MOBLITIEH-
HOH BuOpanuel XogoBsIX dacreli, ocmab-
JICHHeM Kpenjeuufi ¥ JaiKe H3I0MOM
HEROTOPRIX JeTameil Tefemek. YToObI H3-
GeaTh 9TOTO, BBeENO OrpaHHeHHe [0-
NYCKAEMOro HepaBHOMEpPHOTO H3HOCa
Ganpameil mo KPYry KaTaHHA [0 BeJHYH-
uet 0,5 MM y mepBoif TOAPe3HHEHHOH
HOJIECHOH Hapbi TOJOBHLIX RAaroHOB H
07 ™M Ha oOCTalbHLIX. I'padHEH
(puc. 4) pmawor mpejicrakieHHe 006 00be-

Me paloT, BLIBLIBAEMbLIX HepaBHOMEp-
HLIM H3HOCOM HOJIECHLIX liap BArQoHOB
meno «ABTOBO» B JleHunrpaje. Ilocne

50 TeIC. KM OTHCILHbIE HOJIECHBIE IIa-
Pu1 GpakyloTed H IOCTYIAKT B PCMOHT.
Ilo mepc yBenugenud npobera Koauyc-
cTBO KoJleC € HepaBHOMEPHBIM H3HOCOM
OaHjlanied TpefenbH ) BeJHYHHBL  BO3-
pacTaer, uHclIo oTicnox pacteT. To e
paGmogaeres u B Mockee.  Tag,
B Aeno <Cescpuoes» YCTAHOBHIAM, 4TO,
HECMOTPA 1A CYLIeCTBYIOIHE Orpalinye-
Hug, ¥ 15% Komec BelnyHHA HepaBHO-
MEPHOTO HIHOCA TPCBOCXOJUT A0NVCTI-
MbIC HupMlsl 1
moceteo 0,2 MM 1a
oera.
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Hepelko B SKCIIyaTalldH BCTPEUaAIOT-
CA KOoJeca ¢ Tax IaspiBaeMBIM «TIPOBA-
Jom» meTanna Oaupameil. IlopoGHele
PasfapiHEaHEuA 00BIYHO HBAJHPHIHPY-
HTCA KAK HepaBHOMEPHBIH H3HOC IO
Epyry Karavud, OHH ABIAIOTCA peaymb-
TATOM HH3KOTO KayeCTBa MeTalna H He-
VIOBAETRBOPHTeNLHOH  TepMoolOpaGoTHH
M NpHCYLIH B OJMHAKOBOH Mepe OGaHpja-
AtaM KaK TofpesHHeHHLIX, TaK M Ilelb-
HOMETaNJHIeCKHX KoJec. Bolee HHTeH-
cuBeH JedeKT Ha Nojpe3HHeHHpIX, BbI-
3bIBaEMbIH, OUEBHJHO, HEYAOBJIETBOPH-
TellbHol paboToil Beaafgwieid. OcoGeH-
HOCTh HKOHCTPYKIHH  HOAPESHIIEIIHOTO
Kojleca ellle M B TOM, 4TO OHO B 0OJL-
el cTenelld, YeM IelILHOMeTaJlnuue-
CRoe, TIPOCHANLBLIBAGT TIO penscaM. A
BTO ABIACTCH ellje OHOH NpHYHHOH 00-
Pa3oBaHHA HepaBHOMEPHOTO H3HOCA.

IMocKONBKY MeXaHH3M HepPaBHOMEpPHO-
r0 H3HOCA HA TIOBEPXHOCTH KaTaHHA
faHfamell Haydell HeocTaTOuHO, 11c00-
XOJIHMO ClelHalbHOoe  Hecleloballue ¢
paspaboTroil pexoMeHlalui no ero ycr-
parerHio. Ha nant wariag, neieaecood
PatHG uliin no OyTe JaJiLHeH-
ero orpaHH4YeHHA jll’)I'IYCHa.EMOI?i BEJIH-
YHHLI HepaBHOMePHOI'0 H3HOCA, YTO BbI-

o bl

SLIBAET JIONONHUTENLHEIH 00BeM TOKap-
HpiX pafoT M HenpoH3BO[HTENLHEIE IIO-
Tepu ToJL UL GaHaamei.

OrIellkl BarcHOB B cayvadHelii  pe-
MOHIT HpaﬁHe IledenaTe LBl TaH HaK
[E30PTAaHH3YI0T BKCIIyaTallHOHHYH pa-
6oty pgemo. O6mem TaKoro peMoHTa (B
1976 r.) ompeflenancAa N0 CBefeHHAM,
lpeCTaBIeHHBIM MeTponoJHTeliamMi Mo-
ckBel, JleHHHrpapa, Huesa, Xapbhosa,
Téumucr u Baky. B Tabn. 2 conepmar-
¢s AaHHLIe O HOJHYECTBe HEHCIPaBHLIX
KoJecHbIX map Baronos tHna I, [ u E.

Tabanuwa 2
Koanuectbo k0AeC-
nux map, %

IMpiunsa cayvadno 1o

PCMOIII‘&
r I E
KoHTax o -ycraaocTHhe

NOBPEMICHHT « + o & .+ 0,42 LE]
l'[penenmaﬂ BOAHTHIA “1)0- e

KATA: 5 5 +s & 58 = s% - - 0,05
[HeparroMepuuil H3uoc Gau-

BAKEeH « & v v o - I - 0,5 0,8
TMozpes rpefinet . . . . ., — — | 0,05
HediexTl PesHrOBEA BEAd-

AWMMEH . . v v = o« = s — — 1,2
IIyM B penykTope . . . . - 0,41 0,2
Harpepanne M paspywmenie

PENYKTOPOB . + . 4 & & — 0,61 0,02
[TexcupasHocTh OyHKCOBLIX

NOTUIHTHHKOB « &+ « o+ o o | 0,14 - |09
Puerli HA ocH  KOAGcHOR

1 F Y 11 0,14 =X e
Tpempnel 1 paceaocHHs

DAHIAMEH v v v w v 0w s - — | 0,06
TpewHiel B Kopnyce pe-

BYRTUDA . v o v v w w a4 — — | 0,03

Beero . 0,7 | 53| 7.1

Haw pugno wu3 Tabamubl, B cayuai-

HBIfL peMOHT Haule APYyruxX NONajaloT

BaroHbl THNIA E ¢ MOoApe3sHHeHHBIMH HO-
necamH — 7,1%. OcHoBHBIE NPHYHHEL
HOHTAKTHO-YCTAMOCTHLIS Nnoppem e
HuA — 4%, pederTnl pesHHOBLIX BHJA-
anieit — 1,2% o HepaBHOMGPHBIH H3-
Hoc GaHpjamell mo Kpyry HKartalHi
0,6%. Iocnepudas w3 YIOMAHYThIX He-
HCNIPARHOCTEH PefiKo CIYEHT NpHYHHOR
ciydaiiHoro pemorTa. OOGBITHO BTOT [
derr zaGaalospeMeHHO yCTpanawT o0-

TOYKOH KoJdecHOH mapsl 023  BLIKATHH
€& H3-TOJ Barona.

HonuyecTro HoJecHBIX map Tuma [,
NOOREABINEX B PEMOHTE, COCTABHIIO

5,3%. Oun Gparyiorcs IJIapHEIM 0Opa-
30M M3-38 YCTANOCTULIX TOBPemcHHI
MOBEPXHOCTH KaTavHud OaHjamen —
3,8% w larpesgd PeIVETUPOE — QKOO
20%. Yucno cayyalHpIX PEeMGHTOB Ba-
ToHoB Thma I' B 8—10 pas MeHblle,



gem /] 7 E, — o6bAcHAETCA NYYIIAM Ka-
YeCTEOM METAIIa HeJRHOKATallblX  Ko-
nec, o00ecreyHpRanIIMM MHHHEMAJLHOE
UHCJIO HOBPCHICHHH  KOUTAKTHO-YCTa-
JIOCTHOTO BHJA, H OTCYTCTBHEM Hepas-
HOMepHOro HzHoca 000foB.

AHanmH3 BSHCIIYATAIHOHHBIX JNAHHBIX
00 H3HOCE MOKA3EIBAET, YTQ BATOHEI TH-
na E dalle peMOHTHPYHOTCH, 9eM Baro-
Bel I' u I Ha LeJbHOMEeTaNIHYeCKHK Ko-
mecax.  [IpHYHHA — KOHTAKTHO-YCTA-
JIOCTHEIS HOBpE?K,!IE‘,HHH IIOBE.pXHOCTH Ha-
TaHHA, fAedeHTHl Pe3HHOBBIX BHJIAMLI-
meif, paspylieHHe TOAITHIHAKOB OYHC.

B Tabn. 3 npueelleHul AaHHbIE 06Te-
ma paboT mo 00TOYKE KOJECHBIX IIap
Oes BLIKATHH HX H3-1I0[ BaroHa B MeT-

pomonuteHax MockBr, Jlenulirpaga,
Huepa u  XapeKoea (MO JaHHBIM
1976 r.).

TabGauma 3

KoauueeTpo KOJMECHLIX
nap, %
Mpuunna 00TOUNH
r pif E
Bufionus M nukpanmi- 4,1 2,05 2
BAHHE & & 4 o o & s 4
IpokaTr npere.biublit —_ 0,2 —
Mozpea rpefus . . . . 0,1 — 0,1
Hepapnomepuuil ninoc
Ganmama . . 0 . . . . — = 4,9
Paccnocuma, naens . . 0,1 0,25 0,2
Biegrd ... 4,1 2,5 ol

Rar cneayer uz tabxa. 3, wane apy-
THX B 00TOYKY Ges BeIKATKH MOCTYNAOT
MoApe3sHHeHHbIC KOJIeCHhle Napbkl  Baro-
1o E.

I/I:a—:aa He}’;’IOB.‘ICTBOPHT{-)JH:;HOI‘O Hade-
crBa OanjlaniHoii cTajH, IOCTABLIHEOM
ROTOpOH ABaderca ‘Taralporckuil me-
TaJIyprudeckuii zavoq (TM3), npu ob-
TOYKe TCpAeTCA OOIOJHHTeIbHaA TOJI-
IIIHHAa MEeTa]aad, ITO NPHBOAHT K 3Ha4H-
TEJBHOMY COKDAIIEHHIO CPOHA CIYHiObI
xoJlec. OTHOCHTENBHO GOALIIOH  Ipo-
IeHT o0TOoYek y Barouoe [' no npmun-
7HaM BbIGOMH M BBIKpALIWBAHHA HA 1O-
BEPXHOCTH KATAHIA O0bACHAETCA TIpH-
mepHo Ha 20% Goanineit Harpyskoii na
0OCh IO CpakHeHHI0 ¢ THOOM E H onop-
HO OCEBRINM THIIOM IOIBEIIHBAHHA TAro-
BBEIX JIBHraTelneil.

13 Bcex pasHOBHAHOCTeHl KOJeCHbX
Tap, SHCIJAYaTHPYeMBIX celuyac B Mert-
potloaurenax, 8 1,5—2,5 pasa wauge
OOABEPralTcA BHelJIanopol  ofTouwe
TOApesnieTine, TA4aBHEM 00pazoM u3-
328 NpPesic)iLI0 [IEPABHOMEPHOr0 H3HOCA
Oaupaeit,

Tabanua 4
C {i]
HMenoaws. Yuenn POX CAYHIM
NMuamelp, | ToAmHHA
Tou woneca i o0ToMen
e hu ﬁdlh;f;!)l(a, wr, ner ML, KM
Lleavuoxaramoe tHoa Ty v v v v o 4 v v & 900 70 4-7 3-8 1,25
Bampanmoe Tuma JI . . ... ... ... 900 70 6—7 10—11 1,5
MNogpeamwennoe Tama £, , . ., . . .. 780 60 3-6 5-7 0,9
LICADHOMETANMHYECKO® & o . . 4 v o &« . 780 GO 4-7 5—7 0,9

Opea 13 BamHeHITHX XapaKTePHCTHR
padoThl HoMeC — CPOK HX CaymOer A0
NOJIHOTO M3HOcAa OGaufgameit (oGopos).
Tatn. 4 cocTaBmeHa 0 [JaHHBIM BEC-
niayaTalHoHHOTO napka. Odf0panjaer Ha
cefA BHHMaHHe ToT (aRT, YTO Iojpe-
SHHEHHBIC KoJleca He HMEIOT KaKoro-iH-
00 mpeHMyllecTBa Iepef LelbHOMeTal-
JHYeCKUMH TaKoro ;xe Auamerpa. HoJje-
ca avaMerpoM 780 MM caymaTr B Tede-
Hue 5—7 JileT H HMeT Npoler OKOJI0
900 TteIic. KM. B coBpeMeHHBIX VCJIOBH-
AX HamuboJlee HDHOHOMHYHBIMHM  OKEa3LIBA-
torcs OaHjamHble Y BaroHoB 'thuma JI.
IIx npoGer Ao mofailoro H3MHOCA paseH
1,5 MIH. EM.

IlennHOKATaHEle, XOPOIIO 3apeKoMeH-
Josasume cebs HA MATHCTPAJILHLIX Hie-
JIe3HBIX ;;nporax, B MeTDOIIOJIHTeHe HMe-
10T MeHbIIHe Tpoferd, uem GaHAaKHLIS
y Thna J. MHOroJeTHHH ONBIT 3KCIIya-
TallHH KOJIeC PasHOTO THIA NOKasbIBaerT,
YTO CPOK HX CAyimbOLI ONpefiesseTca IHa-
MEeTpOM, a TakKie TONMIHHON ofoja mnH
Oanpama, lpeAHa3HA4YeHHOH AJA H3HO-
ca. Yem Donbllle YIOMAHYTHIE PasMepEL,
TeMm GoJibllle Ipofer N0 NpefelLHOro H3-
Hoca. TakHM o0paz3oM, HHTEHCHBHOCTD
npokara GaHAameill NOAPe3HHEHHBIX HO-
Jec THHA E H leJbHOMETAJIHYECKHX
guamerpom 780 mwm oxuHHaropa. Ilpu ofl-
HOM M TOM IKe Npobere HepaBHOMED-
HOCTE HBHoca OaHpamell mo HPYTy Ha-
TAHHA V IEPBBIX B cpefHeM B 2—3 pa-
33 GoJikllle, 4eM V BTOPHIX. CpOR ciyiH-
Obl B JIAHHOM CJydYae He BZaBHCHT OT
KOHCTPYKIIHH, a oIpefe/deTcd ee [AHA-
MeTpoM: 4eM oH Oolbiie, TeMm GoJblie
CPOK 3KcmayaTtanud. B Janbleiiuiem
NpH NPOeKTHPOBAHHH  Kolec AJsl Io-
IBHMIIOTO COCTEBA METPOIOJHTEHA CJre-
JYeT YEGJIHIHTR HMX JHAMETD.

OpHo#t M3 NpHYHH ©0OpPazoBaHHA HA
TIOBCPXHOCTH KaTaHuA medeHToB M Tpe-
IHH OaHganied ABASercd HUBHKOC Kade-
CTBO MeTalla H TepmoobpaGorku. Ha
Ham Barjasj, cleAyeT NpeABARIATE 34-
BOAY-TIOCTABILHKY TpeOoBallHA 110 IIOBBI-
IeHHID KavecTea OadpamicH. Peaynnra-
ThI, TIOAYICTHILIC TP XOAOBRIN TICTILLG-
nuax paronos E, nposepenHple BHMM-
BaroHocTpoenuss, MM3, MHHUT, norasa-

M, 4TO JMHAMHKO-TIPOYHOCTHEIE Xapak-
TePHCTHKH BaroHOR Ha NOJpe3HHeHHBIX
KoJecax He HMelOT 3aMETHBIX INpeHMy-
LIeCTB N0 CpaBHEHHI0 C BaroHaMd Ha
neJlbHoMeTa IHYeckHX. TToomnATe b HbIH
aptberT oT NUPHMEHEHHA MOAPE3HHEeH-
HBIX KOJIEC OrpPaHHYHBAETCS HEeKOTOPBIM
CHHMEeHHeM BePTHHAJIBHLIX  YCHOPCHHH
GYKC TOJLHQ IIpH IPOXOHJEHHH I'PyOBIX
HepopBHocTel THNA CTEIKOB. IIpH ABH-
JHEHHH N0 IYTH SKCINIyaTallHOHHOTO CO-
CTOAHHA (Cc BOJMHOOOPABHBIM  H3HOCOM
penLcoB) HX TIpHMEHEHHe He o0ecHeus-
BaeT BHGpoZAMTLI Ocell KoJecHOH mna-
prI, Oykc, KoJecHoro ueHTpa. Iloapesn-
HeHHble KOHCTPYKLHH He OKasaJH Tak-
e CKONBKO-HHOYABR IMOJMOMMTEILHOTO
BosfeiicTeHSA Ha paboTy TArOBOro JIBH-
ratens, TlnaBHocTh Xofa OOOHMX THIIOB
TAKEKe OJHHAKOBA. YPOBEHh IIyMa OT
NOApPe3HHEeHHBIX M  LeJAbHOMeTallIHte-
CHHX IIap BHYTpH BaroHa OJIHH H TOT Ae,
a CHapYy:kH OT MOApPesHHEHHHIX Ha 2 n1BA
HH#e. B 000HX clIydasx OH HpeBplLACT
nonycKaemyo Hopmy Ha 5—7 nBA.

Uro KacaeTca BO3ZJeiCTBHA Ha HYTh,
T0 CHel[HAJBHEIE HCCHE/OBAHHA IOKasa-
IW: ToApesHHeHHbIE Kojeca THHA E He
TOJIBKO HE HMeKT IPeHMYILecTB, HO 3a-
MeETHO XyiKe IeJbHOMeTAJIHYeCKHX —
OHH fawT B 2—3 pasa Oonpmme fobas-
KH KOHTAKTHBEIX HAIpA#eHH# IPH JABH-
JKEHHH [0 pelibCcaM, TJIAaBHEIM 00pa3zoM,
B3 CUCT HCPABHOMEPHOrO H3HOCA 0Oai-
Jamei.

Ha ocHoBanug pes3yinLTATOB HCCIeN0-
Bauui ['JaBHbIM YIOpaBlIeHHEM MeTpoO-
nonuTeHoB MIIC npuEATO pelleHue 00
H3TOTOBJICHHH TAPTHH LEeIbHOMETAIIH-
YECHHX HOJICC JUISl BaroHOB MeTPOIIOJIH-
TeHa, HAYHHAA C 3TOTO Tofia.

IIpHMeHeHHe NOAPE3HHEHHLIX KoJec,
ocoGeHHO B YCIOBHAX HAUPMMEHHOH pa-
60Tel ToABmmHOrO coctara B MocKoB-
CcKOM H JIEHHHTPajCHOM METPOTOJHTE-
Hax, Henedecoo0pasHO KAl IO TexIHYye-
CHHM, TAK ¥ TI0 DEOHOMHYECKHM Coo0pa-
JHeHHAM, OT0, OAHAKO, He 03HaYaer,
Yo B fAanbHelimem He MojieT OBITH HC-
TonLAORama }[]’)VI‘."U’I, Ooaee t’O'BP}’)]lIEIHI:iﬂ
KOHCTPYRIUA IOJiPE3HHEHHOTD K’o-
Jeca, O

27



HOBASd TEXHUKA

HA MOCHOBCKOM mertponomnure-

He Hayajlach ONbITHAA SHCIAyATa-
UHA HOBOH momBHmitoll maGoparopur, ¥
ToNyGoro BSKCIpeccda,  COCTOANIEN H3
TPeX BArOHOB, HEeT IOCTOSHHOTO Mapll-
pyr1a. Ero MOMHO BCTPETHTB Ha DABHBIX
THHHAX MOJI3eMHbIX J0OpOr,

C. TGJICTOB

Buemrse paron  BRINISAAHT OGBIMHO.
CamoH paszflelieH Ha YeTnipe OTCENa, Ha
MecTe 'CH,IIEHHH PA3MEeCTHIHCD H3MEpPH-
TeJbHBIE ROMILIcKCHI, Oneparopam, cH-
JALHM Y IYNBTOB, MePefaioT HHGOpMa-
UHK)  MHOTOYHCIEHHBle  ycrpoficTea.

AT n!:gmmhnft.ﬂ!ﬁ

i

Orcerx nuratus

HA KAJIHHUHCKOM
PAJIMYCE

Okon0 wetoipex mecquyes
ocTaaocs do ssoda Hosoll
AUHUL 8 IKCRAYArayuio
Ona  yayswiur Tpancnopr-
Hoe obcayaucanie wcule-
Aell wecru  padonos Mo-
(K8BL: [Tpoaerapekoeo,
Bouaeoepadckozo, JKdanoa-
cko2o, Kaaununckoeo, fle-
posckozo u flepsomaiicko-
20 B sascpwaiowyw cra-
dup  scTynuan  ordedok-
Hble,  MOHTUMHDIE U ny-
redesue padore.

Ha cnumrar na-
et Mt e (r Y
[T T N HYR T IT] Wir
MERT Cipoliienborisa cIan
yuu «MHosozupeesos.
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Baroun-arabGopartopusa

BenbIXHBalOT DPA3HOUBETHLIE JTAMIOYKH,
PadoTaT CAMOTHCILL,

Havanneug BaroHa-1aGopaTopHy
Anexcausnp Bopucoend Mosmaum pac-
CKABbIBAET:

— IIpuGopkl HOHTPONHPYHT pabory
NMYTEBbIX YCTPOHCTE, ABTOMATHYECHOTO
PETYJIATOPa CHOPOCTH NOE3J0B, H3MepA-
KT YPOBeHbR H XaPaKTePHCTHKH TOK2 Ha
JIMHHH, CJIeOAT 3a paboToHi CHCTEM aBTo-
BeJeHHA H CBASH MAIUHHHCTA C JHcOeT-
4YepoM.

Barou-nafopaTopHua co3JaH C Lenbio
HIYYHATH BOSMOMMHOCTH INOBLIIIEHHA npo-
yCHHOH CIOCOOHOCTH AeHCTBYIOIUX JH-
uuii. Bea nagemHol paGorel ycrpolicts
ABTOMATHKH, TENEeMEXaHHKH H CBA3H 9TO
chenarts Ovl10 Ob Helb3d., OcobeHHO Ba-
#eH HOHTPOJIb 338 AeHCTBHEM CHCTEM B
NUHAMHUEeCKOM  DeXHMe — B0 BpeM#A
JBHIKEHHA COCTAaBOB. HHTepBalbl Mex-
Oy Toe3faMH ceH4ac Ha HeHOTOPEIX JIH-
HHAX JOCTHraI0T B YACHI «OHK» II0JTO-
pbl MHHYTH. MHTEHCHBHOCTL JIBHYKeHHA
rogay0bix SKCOPecCoB HaMedyaeTcsa YBe-
auyutb, Hanpumep, Ha H{EanoBcKO-
HpacHonpecHeHCKOH  JIHHHM oOHa Yiie
BeIpocna ¢ 40 mo 42 nap B wac, €a Hu-
POBCKO-PPYH3EHCHOM pajHyce YBEIH-
4uTCA € 36 Ao 40.

Baros-naGopatopHsi — IepBeif B
crpamne. HamedeHno ofopyfioRaTh TaKHe
H3MEPHTENbHBIE KOMILICKCE JJIA MEeTpo
B APYIHEX TOpPOAax. a

(L] INSE]]




M. JOBIHHII, M. YKPAHHYHK

PITPAHCCTPO¥YI — neHTpalb-
HBIH oTpacjeBod OpraE Hay4HO-
texHuueckod mudopmaiuu (HTH). Ox
usfaer GubGnmorpadHueckyo, pedepa:
TuBHyw, 0030pHYI0O H BKCIpecc-uHdop-
MAal[HI0, TPUCTeH/0BLIe  JIHCTKH H NPO-
cneKTel Kk akcmomaram  BJIHX CCCP,
miIagaThl O NepefoBOM OIBITE, JHCTHH O
NOCTHHEHHAX opraHuazanuid MEHTpaHC-
cTposi, KpaTkHe 0030psl KoHbepeHIHIH,
CeMHHAPOB H COBEUIAHHIL,

ButaunorpadudecKas uHOpMaIHa
npeflcTaBlleHa eMeMeCAYHLIM YHasaTe-
nem  «HeonyOnukoBallible H BeJIOMCT-
BeHHBIe  MarTepuansl.  TpaHcnoprHoe
CTPOHTENLCTRO», OH BXOJHT B CHCTEMY
GubanorpacHH, KoTopyk roToBAT Llent-
pankHAs HAYYHO-TeXHHYecKas GHOMHOTe-
ga Ioccrpoa CCCP u opranet HTII pa-
A2 CTDPOHTEJAbHbIX MHHHCTEDPCTB H Be-
JIOMCTB. JTa CHCTEMa IIHPOKO OTpaKa-
eT OTedecTsBeHHble H 3apydemlble nyod-
JIHKalMH. B BeJOMCTBEHHOM YKa3aTeje
TnpHBeJleHa OuOnHorpadHsa Ha TeKyliHe
HH(pOPMaIHOHHEIE, HOPMaTHBHO-TEXIH-
qeCKHe, MeTOJHYecKHe H ApPyrHe MaTe-
pHAIBEl OprTpanccTpos, HAYUHO-HCCTe-
JAOBATEBCKHY M NPOEKTNO-KROHCTPYRTOR-
CKHX OPraHH3AIHH,

Hust crpouTesel  MeTpo H TOHHejeH
H3JlaHbl yKasaTedH «YTo UHTATh NPOXOA-
YHKY Ha CTPOMTeJbCTBE  TOHHedeH
MeTponoauTelns», «'ITo YHTATh H30JH-
DOBIHKY-IIIEHOTHHKY Ha CTPOHTCIBCIBC
TOHHeJIeH W MeTpONOJUTEHOBY» H JIPYTHE.

BubarorpadiecKyo HHDOPMAIHIO
AONOJHAWT ToAroTasiuBaemMnie  Opr-

TpaHcerpoem, HTH ITHHHC m apyrux
HHCTHTYTOB TeMaTHYCCHHE YEa3aTelH
auprepatypel (TVJI). OsHE ofIZeryaioT

nogbop HeoOGXoAHMOH HHGMOPMAIHH.
Hna crpouTenci  TOHHeNeH H METpPO-
IIOJHTEHOB TIPeCTaBilfANT HHTepec Ccie-
JyOIIHe COCTaBlIeHHbIe paHee ykasaTe-
JIH, KOTOPLIE HMEITCA B OTPACIeBOM
thomge:
CTPOHTE/IBCTRO TOHHENEH MEJIKOTO 3a-
JIOHEHHNA,
KadecTBO
HHA;
CTPOHTENBCTBO TPAHCHOPTHRIX TOHHE-
Neil B CHAQMKHBIX KJIHMAaTHYECHHX H ceHc-
MHYECKH AKTHBHLIX YCIOBHAX,
NpHMeHeHHe NPeccoBaHHoTo GeTona
MpH COOPYiieHHH TOHHeJIeH;

METPO- H  TOHHeaec1poc-

H3rOTOBJCHHE HeNMe3o(eTOHHLIX KOH-
CTPYKUME A TOHHENeH MeTpPOIOJHTe-
HOB,

Homum TYJI, a Takme  yKasaTelH
MOIKHO 3aKa3aThb B HHCTHTyTe  <Opr-
TpaHceTpolls W Apyrux opraHax HTH
B COOTBETCTBHH C 3aHpenaeHHOH 334 HH-
MH TeMaTHKOH CIpaBOYHO-HH(OPMAIHOH-
Horo ofcnymuBanua (JHHHC, Metpo-
THOPOTPAaHC H AP.).

B conenuansHeX cGopHHEAX ny0IHKY-
I0TCA petbepaTnt N0 HADOPMALHOHHBIM
KapTaM o mepefOBOM  TPOH3BOJICTEEH-
HOM OIDLITE, JIOCTHXEHUAX HAYKH H TeX-
HHKH, PalHOHaIHAaTOPCKHX Mpe/JoiKe-
HHIX IIO TPAHCIOPTIIOMY CTPOHTRJBCTBY.

Brmyckaercsd  ememecsaunbiii  cdop-
HHE <TpaHcnopTHOe CTPOHTeNbCTBO 3a
pybemoM». B Hem jamwrcA cBefeHHA O
MaTepuanax, OonyOIAHKORAHHRIX B 3apy-
OeMHBIX TeXIHHYECKHX  mypHajax. B
MACCOBRIX DHCMpecC-HHpOPMaNHAX 0C-
BEIAeTC NCPeJOBOH ONbIT, AOCTHKCHAA
B o0macTH TEXHOJOrHH, OprafdH3anAan
TPYJAA H yNpasleHHdA, MeXaHH3alHH H aB-
TOMATH3AIHH  NPOM3BOJCTBEHHBIX NNO-
IeCCOR, B OPHMeHelHH [POTPeccHBHbBIX
ROHUCTPYKIHE H MATepPHAJIOR,  BOMPOCEI
OXpayEl TPYAa H TEXHUKH 0e30NacHOCTH.

B oTflensHBIX  BRINyCKaX 0G30pPHOH
HHGpOPMANHH Npe/iCTABIEHL] MaTepHAsI
mo HauOoJee BaNHBIM HAy4llo-TeXHHYe-
CKHM Tipo{JieMaM H OCHOBHBIM HanpasJe-
IHAM PasBUTIA  TPAUCIIOPTHOTO  (TPOH-
TCJILCTRA.

Bee nadopmausoHubie H3gaHug «Opr-
TPAHCCTPOAS PACHPOCTPAHAIOTCA 110 10J-
IHCHe ‘IBPES areHTCTEA «CowzneyaTHs»
H II0 pacchLIAEMRIM OPTAHHAAIHAM IpPO-
cnexkram. Ilo sakasam  BrRIDOJIHAOTCA
Takie IOJHDIe NePeBojipl  3apyderHbBIX
HAaNaHHH, 3ampockl Ha MaTepHanibl 07-
pacieporo (oHAd, CBA3aHHLIE C IPOCK-
THPOBANHKEM,  BBIIOJIAIOT COOTBETCT-
Bywique opraisl HTH ronoeHbIX NPOEKT-
HEIX H HOPOEKTHO-KOHCTPYKTODCKHX Op-
raHMsaiui.

HKouun orieron no naydno-HeeneJosa
TeabckHEM patoram  (HHP) munichinaer
BeecowsHblli  HAYYHO-TEXHH4YeCKHH HH-
opMalHONHKIL HeHTP, B KOTOpOM Xpa-
HATCA Bce oTtdeTnl Mo HHP m pHCCep-
TAlHH,

Oprrpanccrpoft H3faeT Takie BeJOM-
CTBEHHyIO l{(‘.-pMElTHBIID-TC}{HH'I-E‘CHY[{! JH

3A OOPEKTMBHOCTH W KAYECTBO

OprrpaHccTpom: mpoliaraHpa IIepeAOBOro OIIbiTa

Tepatypy B ee IOATOTOBKE TpHHHMAae1
y4acTHe paAg opraddsanuit MHHTpaHC-
cTpoA. HMspawTea TeXuoJaorHdechHe Kap-
TBI, HAPTHl TPYAOBRIX TPOLECCOB, 1€XHO-
JOTHH ONePAlHOHHOTO KOHTPOIA Kade-
CTBA, HOPMBI BBIPAGOTKH H pacleHKH,
BeJOMCTBEHHRLIC CTPOHTENBHBIE HOPMEI,
aHaJMHTHYECKHe 0030pDLI IO PasHYHLIM
BOIIPOCAM.

BhIUITH H3 MTEYaTH MHCTPYHIHH 110
TeXHHKe 0e3ONacHOCTH 114 mapRiueiife-
POB, pabovHX, 3aHATHIX HA MOHTAME 9C-
HKAaJATOPOB, KO3JIOBLIX KpaHoB, YCT-
POHCTB BOJOOTJIHBA, BOJocHAGH{EHHA H
CAHHTAPHO-TEeXHHYCCKHX YCTPOHCTB, Ha
MOHTANe MeTalloKOHCTPyKuHi., HuerH-
TYT H3JlacT KPACOYHLIE INIAKATHI IO TeX-
HHKe 0e30NaCHOCTH H OXpaHe TPY/AA.

Boabmoe BHHEMaHHe YAeNAeTCA NPO-
Taranfie HAYYHO-TeXHHYECHHX JIOCTHIHE-
IIHI TpancmopTHbIX pafodHX, B TOM 4HC-
Je cTpouTeneit MeTpomOJMTEHOB H TOH-
neseii. OprTpaHccTpol  emerofHO 00-
HOBJIfIET 3KCHMOJBHIIHIQ [IABHJILOTIA «Tpch-
nmopTHoe  CTPOHTedbCTBO» hna BJHX
CCCP. 3j1ech opraHu30oBal CHelHa/lb-
HbIH pazjen «MeTpocTpoeHues, B KOTO-
POM IIHPOKO IpejicTaBiedbl ROCTHIE-
1A CTPOHTeneH MeTpONOJHUTEHOB B 06-
JIACTH MepefioBOH TeXHOJMOTHH, MeXalnaa-
IIHH H HHAYCTpHANH3alHd paboT, BHe[-
peHHH NPOTPECCHBHBIX KOHCTPYRIMH H
MATepPHANOB, HOBLIX TJaHHPOBOYHLIX H
APXHTEKTYPHLIX pelleHHH cTanliHid mer-
po. K axcnmoHaTam aToro pasfiedsa BLIMY-
IeH  HAJIOCTPHPOBAHHBIH  IIPOCIEKT
«Merpoctpoese B CCCP». O npef-
cTaBiafAeT coloi KpaTKHH CIPaBOYHHKE IO
IHPOKOMY KDPYTY BOIIPOCOB.

OprrpaHccTpOH  IIPOBOJHT Takiie Ha-
VUHO-TeXHHYECKHe  CeMHHaphl II0 Bam-
neiuM aKTyaldbHbiM npoBnemam. Tak,
B CBA3H CO CTPOHTENbCTBOM TOHHelseH Ha
BAMe npoeefleH ceMHHap no npobneme
CHOPOCTHOTO  COOPYKeHHA TOHHeNeH
fonplIoll nporAxmeHHocTH. Uepes cTy-
HH I'ockuno CCCP  opraHuayoTCA
CBEOMKH TexHHYecknX (uiasmoB. Hanph-
Mep, A MeTPOCTPOEBIER 3a IOCIEAHeC
Bpems coaflaHbl Takue Jnentol: «Ilogzem-
Hble Tpacchl», «CoopynuienHe METPONo-
JHTEHOB OTKPBITHIM chocoGoms, «CraH-
1(HH MCTPOIONHTEHOB», «TexHHKa 6e30-
NacHoCTH TPH CTPOHTEIBCTRC METPO-
NONMHTEHOB» . O
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Hosoe B ctpontenscrse merporonutenos CIIA

(no marepuaAaM 3apybexHOU KOMAHGUPOBKU)

B. CAMOMJIOB, ranj. Texs. Hayk; H. JAIIIHHUKOB, urmeHep

B MOCJIEAHHE TI'OALI B kpynHeIX Topogax CIIA B

BOSP&CT&IOH_{HX oﬁ"bemax BeJeTCA CTPOHTe/IBCTBY MET-
ponoauteHos. Tax, B 1969 r. ckopoCTHOH TPAHCIOPT BRefleH
B Punafennduun, B 1972 r. B Cau-@panmucro. C 1971 r. nox-
3eMHbIe JHHHH BO3BOAATCA B BawHarTOHE, € 1975 7. — B AT-
naHTe, ¢ 1978 r. — B Bantumope. CoopyiieHHe NOA3CMHBIX
nauuuit namedaerca B Jloc-AHxenoce, Ma#amu, Canra Jlyuc
u ITutcGypre.

B monuoM ofbeMe ceTh METPONOJHTeHa B Bamuurromne 6y-
JIeT COCTOATH M3 NATH PAfHaJbHBIX JHHHH (C OTBETBIEHHA-
Mu) Juphoit 157,5 M c¢ 87 cramuusamu.  ITpOTAMEeHHOCTH
NOA3eMHBIX YYaCTHOB cocrasdHr 77,6 wm. OO0liad CTOHMMOCTb
crpoutensersa 4,67 mapg. poai. PacuerHas rofoBad NPoBoOs-
1ag cnocoGHOCTh HTOTO BHAM TPAHCIOPra BMeCTS ¢ IpPhAAI-
HOH cHCTeMOI cnenHambHeIX aBrofycoB — 475 maccailHpoB b
rog. K rouny 1977 r. cgano 3 ydacTwa JauHodt 38,7 mm
(29 cranuwmi) Iloasemiiple YYACTHH OPH IIYOOKOM 3a/0iKeNHH
(0o 60 M) CTpOATCA B CKAaJBHEIX DOPONAX THMA CHAHIEBLIX
riucicoB (fyy=4--7), KBAPLHOPHTOBLIX THEHCOR (f,ip=10-+12)
H xyoparoBblX cnamnes (fip,=0,7+3), a IOpH MeakoMm — B
NecyaHblX W NIHHHUCTBIX TPYHTAX NPH BBICOKOM  VPOBHE NOJ-
3eMHbIX BOJ. BepxuH# cnoif BRIBETPENBIX  CKAJdbHBIX IICPOJ
O0BIYHO CHJBHO paspymelr, B KOpPeHHbIX TakMe CCTh Z0UDI
caeuroB. B Arnante o6mag ceth METPOIOMUTEHA ¢ YeTLIPbMS
nepeceraoUIHMHCA B IeHTPe JUHUAMH (Vv Kam[JoH CBOH OTBET-
BieHHA) coctaBur 85,3 M (39 cramumii — puc. 1). B uep-
By ouepeilb COOPYIKANTCHA OCHOBHBIe YacTH 3amafioid u BoO-
CTOYHOH JIMHHH M KOPO1KHX YYacTKOB  CeBepuoll M 103KHO.
O6mas wx gmuma 22,1 M (17 cranmui): 9 KM pacmonomeHo
Ha moBepxHOCTH (6), 5,8 KM — Ha acraxafgax (3) u 7,3 KM—
noj semiei (8). OgHoBpeMenHO CO CTPOHTEABCTBOM YIaCTHORB
1-if ovepend BejeTcA TpOEKTHpoBaHMe 2-it  OO6masn CToH-
MOCTE padorT — 1 MIpPJ. A0JI. YUacTOK BOCTOTHON AMHHH OT
cr. «afip TTofiHTcy 1o <¢ABOHJICHI» COaH B KOHIE IIPOIILIO-
ro roga Ilpoxomka ToHHenacH Miy0OoKOTO 3a0I0NCHHA HACT B
aM(puGOoN0BRIX H GHOTHTOBLIX rEeficax ([yp=4-11) ¥ xpRapuy-
Tax (fxp=11--17.5) ¢ GoNBIIHM KOMHYECTROM 20H CHBHTOB.
TonHe H MEIKOTO 3aIOHENHs BOBBOJIICA B MAMKHX TPYHTaX.

ITpoxoara neperoHHBIX TOHHEeNeH B CHAaJbHBIX MOPOTAX Be-
AgeTrcAa 5}’p0B3pr-BHbIM C]’[OCO‘éOM HIH NPOXOOYEeCHKHMM Mali}M-
nmamu B [IePBOM CJhydae Dﬁ;{ﬂﬂlia VCTPAHBACTCA H2 CTalbHLIX
apok B coveTanuu ¢ Hadpemar-Oetonom. [lpu Heobxouumociu
BOGBOJHTCA BHYTPeHHAs ¢ -0. obfle/Ka ¢ MOMOIMIBI TCpe-
ABH#HOH omanydkd B MecTax BO3MOMKHDIX BBLIBAJOB CTaBHI-
cA ceTKa Ha aHEepaXx. ITocrosHHasa GeTOHHAH HKOHCTPYKUUA
TaKKe yoTpaHBaeTCs nepeaBHikHOH onamyokod B Bamuurro-
He Ha yd3acTke 0T <«{wonoH C3KI» B cTOPOHY <«POHEHILT» MBI
BH/EIH B JKCINIyaTalyd MPOX0JYecKY0 Maluuy dhupmsl « Pos-
6unce. Ee paGoumii opraH — poTopHad TonoBxa c¢ 45 gue-
KOBBIMH  peanami  jguamerpom 400 MM, a mo mepude-
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Puc 1

JUIAT 3axpara W HeperpyskH  oTOHTOIl
Hopotruii Kopmyc (rpe

PHH — € KOBIIAMI
ILOPOART Ha UPOMOAbHRIH KOHBeHep.
3akpenierHa H (GIAaHLIEeBLIMH 3JCKTPOABHTATCISAMY, cHalmell-
HBIMH DEAYKTOPOM, BPALIAETCA POTOPHAA TOJNOBKA) BaKpLIT
KOIKYXOM H3 BCPXHETO KO3BIPbHA H HHMKHeH KOJblLEBofi obo-
JoUkH. Ko3niper NpHKPenjed K KOpNycy HAKIOHHLIMH JOM-
KpaTaMH, IO3BONTANIIHMHE HAMEHATE Cro BLICOTHOE MonoHe-
Hye, MamuHa 000pyLoBaHa pacIpeleIUTEIbHBIMH IIIHTAMHY,
pacnHpaeMhiMHd JOMKpPaTaMH B CTeHKH BripafoTkH. lla pawme
¢ ABYMS JOMEPATHRIMH CTOHHAMH SAHPEIJICH HOKYX 1paHe-
NOpPTCpa, PasMENCHBI IYJLT YIPABJICHHA, IIKa(bl BJIeKT-
poynpaBleHHs M PHAPOHacockl ycraHoBkH. € Kousche-
pa MAaIHHEI NOPOAA IepefacTcA HA TOHHGUIDHBIE  TPaHCHop-
tep. ToNMoBHAA HacTb MOCHEAUEro IMAPHHPIO NPHEPeNJeHa |
yaquell Komcoau, paMa B lepefredl yacTd cHal:KeHa NOOBHH-
HOIT YCTAHOBKOH AN Oypenus oTsepcTHH noji aHkepsl,  Mou-
10CTh npuBogoB 650 kBT Ocepoe yeHiMe moflaud Ha 3aboH—
840 rc. Macca 285 r. Mamuna dupmel «Po00HHC» 00maa-
eT GOJBIIOH HAMCHHOCTRIO (CHOPOCTL MPOXONKH J0XO0JHIA A0
45 MmfeyTrH).

TIpoxXoaxa NepenoHHBIX TOHHeNeill MeJIKOro 3a0MeHHA 3a-
HPLITBIM CHOEO|50M BeOeTCd, KaK IPaBHIO, IMHTAMH ¢ HCLA-
BaropHbIM opranoM ¢upmsl «Memxos w <PodoHues. O5genka



BBIIOJIHAETCA B 2 CTAJMH — IOPH IPOXOJKE OHA YCTPaHBaeT-
CA H3 CTAJBHBIX aPOK C JIepeBAHHEIM 3alQJHeHHEM, a Iocje
NPOXOOKH BCETO YYaCTKA NOJ 2alMuTod BpeMmeHIIol ¢ HCIOJNb-
30BaHHEM MepeIBHIHOH omaJyiEH BO3BoguTca Oeromnas. Ha
HEHOTOPBIX YYaCTHAX HOHCTPYHIHA BO3BOJHMAACH H3 CTAJb-
HEIX TIOOHHTOB.

Ha crpouTe/bCTBe BOCTOUHOH JHHHH NpPHMEHHIH ABA IIH-
Ta Gupubt <Pobburc». Ilepsnll ocHalllew  HHCKABATOPHBIM
HOBIIOM, MepeMellaeMbIM TPpeMs HAKJOHHLIMH  JOMEDATAMH.
Onm B CcBOW 0dYepefb ONHPAOTCH HA NOABHKHEIE IHAHH(PEI
OOMEPATOB, YKPEIUIEHHBIX BIePefH Ha ONOPHOM KOJBIE KOp-
myca, a ¢3ajH — Ha COEJHHHTENBLHOH TpeyroJbHOH ILIHTe,
Hopnyc muTa Nmo ANHHC BHIIOJNHEH H3 Tpex Jacreidl, uHmero-
IDHX BOSMOH{HOCTB He{OIbUIOr0 IIOBOPOTA O00HA OTHOCHTEJIBHO
opyroit. IlepeiHul Kpadl HOMEBOTO KOJbIAa C YTOJIEHHOH
3A0CTPEHHOH HPOMEKOH B TpPOJOJABHOM CeYeHHH HMeeT Ha-
KIIOHHOe NoJIoxeHHe. B BepxHel MOJOBHHE CEYeHHS HOMenoe
ROJIBIO OCHAUIEHO HICCThI0 NOBOPOTHO-MOABECHEIMH ITAHIOpA-
MH — HKa:[adA ylOpaBIAeTcA OTAENBHBIM JOMKPATOM, Imap-
HHPHO COeAMHEHHEIM OJIHHMM HOHIIOM ¢ HeMl, a APYyTHM — ¢ HO-
HEeBRIM KOJNbIOM. IIpH BTATHBAHMH IITOKA JOMEPATA IUAHAODA
OPHAXMAETCS K HOMEBOMY KOJABLY, UT0 O0ecHeuHBaeT CBO-
GoytablH gocTym K yyacThy 3abod. [Ipw BuIBRHMMEHHH LITOKOB
mIaHA0phl 3aKpblpalorT 3adoi (pue, 2). Harpyska or JomMHpa-
TOBR Ha cOOPHYIO 00JedRY OepefaeTcsd udepes  pacupeneiH-
TelbHOE KOJBIO0. COOpKAa KOHCTRYHIIWY " VIIECTBISETCA ABY-
MA AOMHEDATHBIMH YHJI4O4YHKAMH. Onn nepeMemamnTcd Mo Io-
PHROHTAALGHEIM  HANDaBIAIOIIHM  paMan, YCTAHOBIEHHLIM
Ha NMePeABHIHHOH TeJsieKe, HA KOTOPYIO OMHPAETCA 3alHH# KO-
HeIl HOHBeHepa-neperpyHaTeld H TAe pa3mMellleHO0 AJeHTpH-
JeCcKOe H HACOCHOE 000pYA0BaHHE. ADperar OCHAIEH CHCTe-
MO#l J1a3epHOTO KOoHTpoJad. PafoToll InHTa H BCeX ero mMexa-
HHZMOB, B TOM 9YHCJE SHCEABATOpPA H IUANJOPOB, YIPABIAIOT
nBa MmamuHHCTA. Ofpamaer Ha cebd BHHMaHHe GONLINAA Be-
JHOHHA yeranowrjientol momrHoctw (350 kBT), uTo Mo3BOMIA-
T PasBHRATE 3ZHAUMTENbHBIE YCHIHS HA BKCKABATOPHOM OpP-
DaHe ¥ BRICOKHE CHOPOCTH [BMiHEeHHA. B codeTaHHH C BLICOKOH
HaJIeHHOCTRIO 0G0PYI0BaNHA JOCTHTAKTCA GONBIIHE CROPOCTH
mpoxoaxn (Jo 50 mfcyrku). B neBom ToHHEIE NPHMEHEH
AT, PKCKABATODHBIH OPraH BLITONHEH KAHK MOIIHAA TEJECHC
nu4Yeckad crpena Ha ero BBIABHMEMHON NITAHTE C BO3MOEHO
CThH) MOBOPOTA BOHPYT NIDOAOJABHOH OCH CTPENBI CMOHTHPOBAH
cKHpedon O CheMHBIM 3y00M-PBIXIHTEIENM.

Bee nof3eMHBIE MeTpOBOK3aAnl  Bammdarrosa ¥ ATIaHTH
OJIHOCBOIYATON KOHCTDYHIIHH € TaTgopMamu 0CTPOBHOTO

Puc. 2

Puc. 8

HIH OOHKOBOTO THMNA HpI‘I BOGBEICHHH CTAHUHMH B CHAJBHBIX
nopojax NoCTOSIHHAA HCCYILAA oDpesKa BhINoJThAeICsd E BH-
18 HOHCTPYKIHH, COCTOANeH H3 CTANBHBIX APOK, aHKepPoB H
nadpoiar-Gerona. B cO3JaHHOH B NOpofe Kaviepe COODy.KaeT-
¢A BHYTPEHHHH JexopaTuBHHIA cBoj (mposer 161 m BhicoTa
9,5 M) B3 4 cOOPHBIX HENC306ETOHHLIX HJIEMEHTOB HHPHHOH
2,55 M (pmc. 3). IIpH coODYINEHHH CTAHNMYHA OTHDLITLIM CIIO-

Bapxusa vacms
\ ¢foda

Puc 4

coboM (wmpuna 167 Bricora 915 M OI4HZ [ACCAMUPCKHX
naarcopyw 183 m) cpoylopasa menerodeTounas 004enKka ABJA-
erca mecymieldl (pue 4). OHa HaeeT BHYTpENLHE HECCOHELL,
IIyGHEA KOTOPHIX AOCTHTAeT B BepxHeH wacrr 75 cu B
BEPXHHX KCCCOHAX, & TaKike NOJ INIA"QOPMAVH (asvMelLiaroT-
CA AKYCTHUBCKHE INIHThl W2 AMOVIMHHEBRIX JHCTOB B 1 MM,
BHYTPH KOTOPBIX CHOH YIDYTOTO CTCHIOBOJOKHA  TONIIAHOH
25—5 cM B TOPUOBLIX YaCTAX METPOBOK3aJ0B — Clyniel-
HLIE TIOMelleHWs, a TAKie BEHTWJIALHOHHBIC MAaxrhkl BHyTpH
CTAHUHH OCHAIIAKTCHA ME30HHHAMH C KOTODHIX TacCamHpPBI
EBIXO[AT HA TOBEPXHOCTR HWIH NepeXxoAaT Ha ADYIYI CTaH-
nquio. C Me30HHHA MACCAMHDOIOTOR HaNpasJasieTcs HE TiaT-
dopmy 110 4 sckanaropam (puc. 5). O6pawaer nHa ceba
BHEMaHHe (haxT, 4To Gaarojapa XopomeH daxType BHemHeH
MOBEPXHOCTH KOHCTDYKIME CBOJa M ME30HHHOR IIPH 01IelKe

HE HCHOOABIYIOTCA OoporHe ACKOPATHBHAIE HKHAaMeHHLIC MaTe-
PHAMLL.
BoJLIMHHCTEe CTAHIHA [NIYGOKOTO 3alOKenusd, 3aleran-

IIHAX B CHANBABIX Mopogax, crpourcAd rak CHadana IPOXORHT-
cs GYPOB3PLIBHLIM CNMOCOO0M BePXHHH NHIOT-TOHHEIb, & Ma-
mHHaMH — O0KoBble (pHe. B) B 3THX BhipafoTKax, 4TOOBI
HCHIHUYHTE BOZHHKHOBEHHE MOABHIKEK B OKPYMalolleM IOPOJ-
HOM MACCHBE, YCTAHABIHBAETCH AHKEDHOE KpelIeHHe. 3aTeM
TFPOHIBOIHTCA PacIIHpPeHHe IHJIOT-TOHHENA H YCTPOHCTBO H3
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METAIIHYECKHX CTOCK, HalpwIar 0eTola ¥ MOHOJIHTHOTO HHK-
HHX 9JacTeH CBOZIOBOH KOHCTPYKIHH B mociefylolleM ocyiie-
CTBIIAETCA PACKPLITHE BepxHelf KaJoTThI, yCcTPOHCTBO BepXHel
9acTH NOCTOAHHOH CBOJOBOH KOHCTPYKIHH H YyOAJIEHHE IOpPO-
JAbI H3 HUMHero ceueHErA [lof 3ammHTOH DOCTOAHHOH CBOJOBOH
KOHCTPYKIHH TIPOH3BOAATCA OETOHHPOBAHHE JIOTKA H yCTa-
HOBKA JAEKOPATHBHOTO CBOZA

CTpOHTeNLCTBO ONHOCBOAYATBHIX CTAHOHHA MEIKOTO 3at0wKe-
HHA BeAyT JHOO B OTHPBITLIX KOTJIOBaHAX, JAHOO ¢ HCIOJb-
BOBAHHCM CBaHHOrO HpcHiacHHA Jns GeTOHHPOBAHHA CBOJA
OPHMCHAOT nepegBHmHEbIE CHJIAOHLIC 01'[3..11')76!{“ I[J'IHHOFI
13 5 M, cmorTHpOBaHHbIE Ha Teacikke OHaA ocHalllgHAa THAPO-
JIOMKDaTaMH, TO3BOJAIOUIHME TMepeMellars OTHelbHBIE CeK-
OHH onanyOHH OHA OTHOCHTENLHO JAPYTOH M BHYTDh TOHHENS
{puc 7) Ceruuu omany0xH cBepxy oGOPYyNOBaHLI BAHHOOG
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PA3HBIMH BLICTYNAMH, IOKPEITBIMH JHCTAMH CTEKJOIJACTHKA,
yTo ofecneydBaeT INIAJKEYI0 IOBEPXHOCTE cBofa Ilo obpasyio-
el mocjaejHero, B TOM 4YHCJIC MeKAY BHICTYIAMH, H B INpO-
NOJBLHOM HANpABJEHMH YHJIaJblBaeTcd apMarypa, a Hapg Oy-
AVIIHM CBOJOM MOHTHPYeTcHA BEPXHAA onaiayGra, Toclie 9ero
HayHpaeTcda OGeToHHpoBaHHe [locle 3aTBepfieHHs GeTona HA
HAPYIEHYIO TOBEPXHOCTH CBOMA HAHOCHTCA THJPOH3OJAMHOH-
ublit cioii Ha OoKOBOH CTeHe OH BEINIOJNHAETCA B BHAE IIpH-
HIEHBAEMBIX LEMEeNTHLIM KJIeeM [ABYX CH0eB GEHTOHHTOBHIX
naueneii, nmpefAcTaBIAIIHE coBoH H3TOTOBIEHHLIH H3 GHOIO-
ruyecKH Hecroixoli 6ymars maker 120X120 cm H TomIHHOH
4,8 MM, 3anonHAeMBIH OEHTOHHTOM B BHJZE CyXHX rpanya [o-
CTATOYHO NPOYHbIE TAHCIH BRIJEPIKHBAIOT IEPEHOCKY H yC-
TAHOBKY, paslyxamT nojl AeHcTBHeM BOALI M o6pasymoT Ha-
MeWHyI0 THAposamuTy Ha KpHBOMHHEHHYI0 TIOBEPXHOCTH

Puc 7

¢BOJla HAKNCHBAETCA THAPOH3OJAIHOHHAA IieHKa ObHa B 30-
HE KOHTAKTA CO CTeHAMH IOKPBIBAETCA OJMHAPHBIM cloeMm Gen-
TOHHTOBBIX TIAHENEH H SBaAlHTHBIM I[EMEHTOM. DBeHTOHHT B
rpaHyJax HCIoAL3YeTesa H /A 3aloJHeHH:A TpyO pPasiHIHOro
CeYeHHs TaH/Ke BhINOJHEHHBIX H3 GHONOIHYECKH HeCTOoHHOH
oymarn TpyObl yCTaHABJIHBAIOTCA CHAPYIHEH B CTBIKAX MEHLY
OTAENBHBIME ceKnHaAME CrhefyeT f00aBHTb, 9TO B BTHX H ApPY-
I'HX KOHCTDYKTHBHEIX CTBIKaX, 00pasyHIIUXCA B nponecce Oe-
TOHHPOBAHHA, YCTAHABIHBAIOTCA BATEPCTONE! M3 IOJHBHHMI-
xnopuaa mupgHod 150 ¥ TonuHucH 12,5 MM

Bopefa ¢ mymom H BHOpauHell ofecleyHBaeTcs KOMIIJIEK-
COM MepOoNpHATHI

B COCTABAX YCTPAMBAIOTCA BO3AVIUHLIE IIOABECKH, TIpef-
CTaBlAWINHE coGOH 0alJoHBI, BArONHEHHBIE BO3JYXOM, OHH
pasmemiarTca MeRAY HOPHYyCcOM  BAroHa H KOJECHOH Te-
JIeHKOH,

pelechl YRAAALIBAIOTCA HA YIPYLHX NPOKJAAKAX;

TMPHMEHAIOTCA AJAHHHOCBapHEIE (0 500 M) peincoBble mie-
TH,

nof MIaTdOopMaMH H B KECCOHHBIX yriyG/eHHAX BepxueH
CBOAHOH YacTH CTaHOHH YCTAHABIHBAIOTCH aKyCTHUYECKHE TIa-
HEJH,

MeTO[IOM HaOpHI3ra Ha BHYTPEHHIOW IOBEPXHOCTL OOJENKH
TEPEroHHbIX TOHHEJIEH HAHOCHTCH AKYCTHUECKOE IMOKPBITHE;

PesLCcOBRIE TIYTH DPABMENAaTcAd HA TaK HA3bIBAEMBIX <IINa-
BAMIIHX» FJHTAX,

NOKPBIBAIOTCA YacTH (DYHAAMEHTOB GIH3PACIOM0MKEHHLIX
COOpYHeHHIT H BIIEMEHTOB CBAHHOTO HKPENJIeHHA (CO CTOPOHBI



PPYHTA) IPH OTKPBITOM Crnocode paboT 3aIUTHBIMH HEOMPEeHO-
BBEIMH (palpTYKaMH.

Ocofblit HHTEpPeC OAA 0TeYeCcTBeHHOH NpPaKTHKH IIPeJCTaB-
JIAIOT <INIaBalollifes INIMTRI. OHH OMHPAOTCA Ha JIOTHOBYIO
4acTh KOHCTPYKIHH TOHHENA Hepe3 YOPYTHe BJIEMEeHTLI, Bbl-
NONHEeHHEIE KAaK OTAeJbHBIE NPOKIAZKH Epyraoit (B miaHe)
HIH KBajpaTHOH dopmol, THG0 B BHIE CIJOMIHBIX, Yallle ABYX-
CHAOHHBIX KOBPOB, YUpyrHe NpOKIAJKH TOJMIHHOH A0 75 MM
H3TOTOBJIATCA M3 NPECCOBAHHOTO CTEKJOBOJIOKHA HJIH Kaydy-
Hd, Oﬁ’hEﬂ'HIHE‘HHDI‘O C METANNHIeCHKUMH JHCTAMH, PacIoao-
MEHHBIMH CBePXY H cHH3y. CHapyIKH 5TH NPOHIAAKH NMOKPbI-
BAKITCH 3aWHMTHBIM CJIOEM HeOoIIpeHa H THII4dJ0HA. CriaomHbie

boxoBas ynpyzas
npoxAaona

boxobaa rauma
flomox mordens

HikHAs ynpyzas
NpoKNAGKA frayvyK)

fnabarowas” nruma

Topyolas ynpyzas
npoxnadka

Puc 8

KOBPBI BLIIYCHKAKTCA H3 IPECCOBAHHOTO CTEHRJIOIIACTHRA, MOo-
KPLITOTO BYMA CJIOAMH BOJAO3AlIMTHOrO HelnoHa. B Bawmps-
rTOHEe ImAHTbl AJMHOH oT 15 A0 21 M no GokaM NOKPBIBAIOTCA
HCONpPeHoBOH pesmHOH TommmuHOH 25 MM. B ATIaste HJIHTLI
# 1,5 M (pHC. 8) cHadmeHbl ¢ KaHJ0H O0KOBOH CTOPOHLI MC-
PeABMEHLIME yroJKavi. Hamiblf H3 HHX CBOeH BepTHHAIb-
HOH MONKOH ynHpAaeTcs B YOPYIYHO NPORJIAJKY, TPHKIEHBAC-
MYK K BEpPTHHANBLHBIM BBICTYNAM JOTKOBOH UacTH TOHFenA.
[IpumeyaTeablio UYTO MEHAY KOPOTKHMH IIHTAMH Tadme yC-
TAHABAHBAIOTCA OTAEJbHBIE MPOKAAJKH,  pasMellleHHDIC 10
OCH PeabCOBOCG NyTH. OJHHHBIE ILTHTHI, OpHMeHAeMble B Ba-
[IHATTOHE, PadeNATCA MeHAYy COo00H CINIOIIHBIMH YOPYIH-
VM JTHCTaMH.

Ha crpourenbcrie MmMeTpongaurTena ATAaHTEl yIaloch 03-
HAKOMHTBCA C TEXHOJOTHeH VeTpoHCTBA 3aLMHTHOTO CBOLA-SK-

B W

Puc 9

Puc ..'(}

paHa npoderom 21 M. OH cocTOMT H3 48 CTANBHBIX TPYO OHA-
MeTpoM 750 MM, IPOKIAALIBACMEBEIX INHCKOBOH — mammdnol
{puc. 9) B Teme vacbly ¢ 4 uieNe3l00PONHbIMH TYTAMH. DTH
TPyORI TOCTe MPORJAAAKH Ha AIHHY 24 M MemAy OByMA KOT-
JIOBAHAMH CO IMMYUTORKIM KpeNnlIeHHEeM CBapHBAMIMCH H 3AMOJ-
HANHCE GeToHOoM. B TpyHT HATHETAJCH 1eMeHTHBIH pacTBop.
Ilopoga mog cBogoM yOHpadach Iocle YCTPOHCTRA 110PTAlb-
HBIX KOHCTPYKOHH, MOAfEPKHBAIIIAX TPYOLL, HOHCTPYHUHA
TOHHENIbHOTO Iepexoja ¢ 3alHTHBIM CBOLOM-3KPAaHOM IIOKA3a-
Ha Ha puc. 10,

Mbl BUAEIH, KaK HAET CTPOHTEJLCTBO TOHHeNEH B CKaJb-
HEIX FPYHTAX C HE3JIeRTPHYECHHM CHOCo00M B2RDLIBAHHA 3apH-
o8 BB ¢ BHYTPHIINYPOBRIM 3aMefleHHeM BRICOROH TOYHOCTH.
Baphipaiue OCYLUIECTBIsETCs AeTOHHPYIOUIUM UTHYPOM H Cle-
OHaNpHBIMH HalICYJIAMH-OeTOHaTOpPaME OonLIIoH CHJIEI, ycra-
HABIHBEAEeMbBIMH HEHOCI]E}:[CTLBEHHO B mnype Hpﬂ ITOM MO-
HeT OpITh B o0paTHOE HHbLENHpoBaHHe, [leTOHHDYIOIHE MIHYD
npeacTaBadeT Co00H MOMHATHAEHOBEIH  LIJAHT  JHaAMeTPOM
3 MM ¢ BHYTPEHHHM OTBEPCTHEM B 2 MM, HA TOBEPXHOCTH
KOTOPOT0 HANBIIEHO OYeHb TOHKHM cJoeM BB mamoH Gpu-
JAHTHOCTH. OTOT IIHYP BOCNPHHMMAET B3PBIB OT MarHcTpalb-
HOH ITHHHH H TepejaeT ero co ckopocTek 2800 m/cex TOMb-
KO HalcyJ/o-IeToHaTopy. Hamcynu-JeToOHATOPBL ¢ 3aMeJIeHH-
em or 25 Ao 75 muanHceryHZ M oT 0,2 o 1.1 cex. mpume-
HAIOTCSA B COYETAHHH ¢ NATPOHWDOBAHHEIMH H T'PaHyJIHPOBaH-
HeiM¥ BB. OHH MOTYT MCOOMB3OBATBCA  HAK B COYETAHHH C
rarpoHamMu-0OeBHEAMH, TAK H OTJAelbHo. B mocimegnem cay-
Yae KallcyJb-AeTOHATOpP 3aKpenidercd B IUOype CcHenHamlb-
HbIM Aepikarenem. IlpefnoseHHbIH dupmod «DHaaliH Bux-
¢opa» coocol BIPLIBAHHA CYLISCTBCHHO COKPAlllaeT BpeMs
Ha cOopKy ceTH H ofecrncyHsaer BBICORYI}  HaJeHHOCTh
B3PBIBHBEIX padorT. O

Ha 1# crpauuuc 0840 KU KaMepa Chesfions MemLy
cTaHOHAMHY <[OpbHOBCKafA» H <IlTommans CBepAIoBa».

Ha 4-ffi crpaHHIe JleMoOHTam HKoONel] NEepPeroHHBIX TOH-
Henefi Ha cTAHUHH <«[OpbKOBCHad».
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