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OT ABTOPA

15 masi 1935 r. B 7 uyacoB ytpa mnepsblii B Coserckom Colose
MOCKOBCKHE METPOTIOJIMTEH TIPUHSI TaccakupoB. B TOT neHb GbLIO
nepeseseHo 350 Thic. yesoBek. Cerognsi MOCKOBCKHME METPOIMOJHTEH
ument B. U. Jlenuna — OJMH M3 KPYTHEHLIMX H KDACHBEHILMX METPO-
MOJMTEHOB Mupa. [IpOTSIXKEHHOCTb €ro [AEeBATH JIMHUH TPEBBICHIA
217 km. B 1987 roay ycayrami CTOJHYHOTO METDOTIOJHUTEHA BOCHOJb-
30BaJIHCh CBBIIIE 2,5 MJPA. ueJJOBEK.

B Coserckom Cotose peiictByer okojo 470 KM MeTpoTpacc ¢
6osee uem 300 cranuuit B Mockse, Jlenuurpane, Kuese, TOu/HcH,
Baky, Epesane, Xapbkose, Tamkenre, Muncke, HoBocuGupcke, [opb-
koM M Kyii6uinese. CTposiTcst METPONOJIMTEHH B JIHENmpomeTpoBCKe,
CsepanoBcke, Anma-Are.

MertponosuTen no ipaBy sIBJASICTCS OAHHUM U3 CAMBIX MOMYJSIPHBIX H
JIOOMMBIX BHIOB TpaHcnopra. KpacoTa M npoCTOp CTaHUHMH, H€alb-
Hasl 4MCTOTa, yAO06CTBA M CBEXHMH BO3LyX — BCE 3TO XapaKTepHO
A5 mMeTponosiuTeHoB B ao6om ropoge CCCP.

CoBETCKHE METPOMNOJIMTEHB — BbIJAIOLLHECS NAMATHHKH dpXHTEK-
TYpbl COBEeTCKOH 3MoxH. B Hailed cTpaHe cO3jaHbl YIHBHUTE/bHbIE
no cBoell Kpacore noj3eMmHble ancam6/d. OHHM OTJMYAIOTCS TapMmo-
HHYHBIM COYETAHHEM WHKEHEPHOH MBICIH H XYLOKECTBEHHOIO CO-
BCPLUEHCTBA.

[lopzemubie 3adbl craHuuil MasikoBekasi, KomcoMmodbckasi —
KoabiieBas ¥ KpPOMOTKHHCKAS! BOLIIM B MCTOPHIO OTEUECTBEHHOH H
MHPOBOH apXUTEKTYPbL. A HOBbIE CTAHIIMH METPOIOJMTEHOB HHTEPECHbI
CBOUMH OPHUTHHAJbHBIMH XYIOXKECTBEHHBIMH DELIEHHAMH H COBDEMEH-
HBIMH 3JEMEHTAMH COBETCKOH apXHTEKTYPHOH LIKOJbI.

Kpacora ancam6jell COBETCKHX METDONOJHTEHOB MPH3HAHA BO
BceM Mmupe. COBeTCKHE METPOMOJNHTEHbl A0Ka3aju IMOJE3HOCTh Kpa-
COTbl B TAKOH ke Mepe, KaK QYHKIHOHANTbHYIO HEOOXOLHMMOCTb 3TOTO
MaccOBOTO BHJa TPAHCIIOPTA.

[Ipu 1pOEKTHPOBAHHH HOBBIX TPACC METPOIOJHMTEHA YUHTBIBAIOTCSHA
rpajlOCTPOMTE/bHBIE YCIOBHSI M IIMDOKMH KPYr CTPOMTEJBHBIX,
JKCIIyaTalMOHHBIX ¥ 3KOHOMHYECKHX BOMPOCOB.

Hanpumep, ray6uHa 3a0KeHUs CTaHIMHA H TOHHEIEH METPONOJIH-
TeHa BHIOMpAeTCAd C y4YeTOM TeOJOTMYeCKHX YCJAOBHE M IJaHHPO-
BOUYHbBIX 0COGEHHOCTEH TOPOICKOH 3acTPOiikH. B eHTpaJ/ibHbIX paoHax
rOpoOB, TAEe CTPOUTENBCTBO JIMHHH METPO CBSI34HO C HAPYLIEHHEM
HOPMaJIbHOH KH3HH IOpPOfia, C MEepeKNajKOd Ha3eMHBIX H MOA3EeMHbiX
KOMMYHMKALHKH#, TpUMEHSIETCSI T1yGOKOe 3aJ10KeHHe TOHHeNel. B nepu-
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epuitHbIx pafionax ¢ 6osee CBOGONHON 3aCTPOKON 1 BLOMD UIHPOKHKX
FOPOACKHX Maructpa/ned CTposaTcs JAMHMU METPONOJNUTEHA MEJAKOro
s TOXKeHHA. OCHOBHBIM e IpHHIMNOM [POEKTHUPOBAHHS METPOno-
JTMTEHOB ABJAAIOTCH CO31aHHUEe MaKCHM aJIbHbIX y,ZIO6CTB naccamnpaM H
OGECMeYeHHe ONTHMAJIbHbIX YCJIOBHH ngisi paboTbl 06caYKUBAIOILERO
epcoHasna.

CrpouteibeTBO HOBbIX JIHHUHA, DEKOHCTPYKIMS U TEXHHYECKOE nepe-
BOOPYXKEHHE NMPEBPATHIHM METPOMOJIHTEHB B GO/bIIOE MHOroOTpacJje-
BO€ XO3IHCTBO, OCHALLEHHOE COBpeMEHHOH TexHUKOH. COBeTCKHe MeT-
POTIOJIUTEHB! B HacTOsALIEE BpeMsi [IEPEBO3AT B roj cBbile 4,6 mipy.
accakupos. MakcuManbHasi MHTEHCHBHOCTD IBHXKEHHS [0€310B
AOCTHraer 45 nap noesnos B yac. Takoi BbICOKUH yPOBEHb 3KcIyaTa-
LHOHHOW DPabOThl BO MHOTOM 3aBUCHT OT MpaBHJIbHO MOCTPOEHHOM
H YETKO (YHKIHMOHUPYIOUEH CHCTEMbI YIPaBJAEHUS [1€PEBO30YHBIM
npoeccom.

Bce Goabuiee 3nauenue s obecrneyeHrt 6e30MacHOCTH BHKEHHs
0€310B NpHOGPETAET COBPEMEHHAS TeXHMKa U, B IEPBYIO OYepep,
CHCTEMA aBTOMAaTH3HPOBAHHOLO YIPABJIECHHMS 1BHKEHHEN M0e30B M
PEryIHPOBAHMS UX CKOPOCTH, OCHOBAHHAS Ha HCIIO/1b30BAHHMH YyIpaB-
JIFAIOMIU X BbIUHCJ/IUTE/IbHbBIX KOMIIJIEKCOB,

Kak nokaswiBaer uakomsenumii p Kpynue#inux ropogax CCCP
OIBIT, TAKAA CHCTEMA MO3BOJIAET HAUGO,1ee 3((HexTHBHO pewaTh 3ana-
4y YBEJIMYEHUA NMPONYCKHOH M NpPOBO3HOH cnocOBHOCTH JHHHH, 3Ha-
YHUTEJbHO NOBBICUTD 6630H3CHOCTI: ABHKEHHA, 3KOHOMHeEe pacxomorarth
SJEKTPHUECKYIO SHEPTHIO, CTPOTO cO61101aTh rpaduk aBHxeEHHS, 06ec-
EYUTL KOHTPOMIL 3a YNIpaBJEHMEM M0€310M OHHM MaUIHHHCTOM M,
YTO HE MeHee Ba>KHO, COKpaTl/ITb Bpemda HaxXO0X 1€HUA nacca;xnpos
B MYTH.

B 1984 r. Bnepsbie B Comerckom Coiose pUMEHEHA 1eHTpa-
JAM30BAHHAs CHUCTEMA YNpaBJeHHs paboTol CTaHIHMHU «YHHUBEpcHTET»
Kuesckoro merponourena ¢ nomourbio TEJEMEXAHHKH H TEJE€BUACHHA,
Ona nosBosaser ocyuecTsuTs ONEPATHBHOE NMCTAHLHOHHOE ynpasJe-
HHE TEXHHYECKMMH CPEACTBAMHM CTAHIHH, peryjaMpoBaTh naccakupo-
NOTOKH C €IMHOTO ONepaTOPCKOrO myHkTa. B HacTOfLlee BpeMs
TaKas cHCTeMa BHEAPSIETCA Ha BCEX METPONOJMTEHax CTpaHhI.

Metponoautensr siBasiores KPYMHBIMH NOTPEGUTENAMH 3J€KTPO-
sHepruu. [losromy cosepencToBanuio u MOBBIIEHHIO 3KOHOMHY-
HOCTH CHCTEMBI SHEPTOCHAGKEHHS H MOABHKHOIO cOCTABA yaeasercs
Gonbwoe BuuManue, [luTauue KOHTAKTHOH CETH M Jpyrux norpe-
Gutenelt ocymecTsasercs no pacnpeneuTesbHOH CHCTEME OT cOBMe-
LICHHBIX TATOBO-MOHU3UTE/ bHBIX nopcraHuui. Pexum paborh mux
arperatos NOALEPXKHMBAETCH ABTOMATHYECKH.

Ca0xKHBI® THIPOIOrHYECcKHe YCJOBHA, B KOTOPBIX HAXOLATCH TOH-
HEJU U CTAHUMHM METPOIOJHTEHA, a TaKKe ryGHHA WX 3aJ0XKeHus,
HPENbABAAIOT 0cOOble TpeGOBaHMA K CaHUTAPHO-TEXHUYECKUM yCTa-
ITOBKaM.

TonuenbHan BenTHasLMA METPONOJHTEeHA obecneynsaer HeoGxo-
AMMbIH MUKPOKIUMAT BECTUGIOIEH, CTAHLHI 1 TouHesed. Ha cranmuax
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H B TOHHEJAX [POU3BOAHTCH TpPeX-YeTblpeXKpaTHbIH OOMEH Bo3ﬂyx§
B TEYEHHE CYTOK. JTH yCTPOHCTBA YNpaB/AIOTCA H3 AHMCIETYEPCKOT
BOM TeJIEYNPaBJ/EHHS.

HyHI}fITaacgiacophfﬂrg:KHom B Haymgﬁ cTpaHe TalllKeHTCKOM MeTpononmeze
NPUMEHEHO ajHabaTHUEeCKOe OXJaXKieHHE U ymamnenni Eozﬂy(i{a,
nopasaemMoro noj 3semsi. CHcreMa MO3BOJSET 3HAUHTEN H03 Ha
10—12° C) CHU3UTH TEMIEpaTypy HAIHETAEMOTO Hapygrxuoro BHC?gMa
3@ CYET HCIApeHHs BJarH npH peunpxey.nﬂunn Bobl. Takas ¢

A 1epBOA B MHUPOBOH MPAaKTHKE.
HBﬂé%TBCepme?{CTBosanng COBETCKOTO METPOCTPOEHHS npongl(l)féilr
HENPEephiBHO: B MYTb YK/&IbIBAKOTCH oﬁ%emuoaaxagenngl: gne 5,
POBOAATCS UCC/ICAOBAHHSA 10 3aIHTE OT IymMa H BUOpALMH, ﬁeﬂgn-
I0TCSl METOJbl AHTHKOPPO3HIHON 3ALIMTHL YYTYHHBIX H Kesne306er
HbIX TIOOMHroB, coBepuleHcTBYIOTcA ycTporcTBa CLIB u caasm. o

CoszjaTessiMH HOBOTO MOABHXKHOTO COCTaBa B3AT Kype Iuﬁaﬁx gT
CprHpOBaHHe NEPCNEKTHBHOIO NOABHXKHOTIO COCTaABA, KOTOpbO (p}(/)ILT-
OTBEYATb CAMBIM BbICOKUM TPEGOBAHUAM HANEXKHOCTH H KOM(QOp
HOCE%BGTCKHI:JI MeTPOHOJIHTeH ABJAACTCA y‘{eﬁHbIM HOJIPII‘OI%OM e (a:l:Iae:
JIOTHYHBIX MpEANpPUATHHA TOPOACKOr0 TPAHCIOPTa 3a Py e}KOM'ameﬁ
uuasuctel BHP, TITHP u UCCP peryaspuo ofyyaiorcs B He uei
CTpaHE HaBblKaM 3KCILyaTauHM H pPEeMOHTa TEXHHUYECKHX Cpﬁﬂ, T
METpPONO/IHTEHA. MHOrOUHC/IeHHBIE Ae/erailHd 3HaKOMATCH chélH(c;g )
cayk0, opraHuzamMel ABHXKEHHS, OCHALICHHEM METPOIO/ Tono.rm-
ropogax CCCP. B rtexuuueckoii uwikojie MOCKOBCKOro MeTp
T€Ha NPOLLIH NOATOTOBKY MaluuHHcTh MuHauu.

3a 6oJsiee yeM MATbAECAT JET CTPOUTENbCTBA METPOIOJHTEHOB B
CCCP HakonsieH OrpOMHbIH OIBIT HX COOPYXKEHHS B 0COBO CJOMKHbIX

HEPHO-T'E0JIOTHYECKHX YCJIOBHSX.
HH}Klgepgue toHHENH MeTpo B CCCP coopyxaJjuch ¢ NpHMEHEHHEM
XKej1e306eTOHa U 6eTOHa, KOTOpbIH YKJAAABIBAJH 32 AepeBsHHYIO oga-
ay6ky. Torpa 370 6bl1 OMH U3 HauGoJIee NpOrpeccHBHbIX cnoc(()) TObB
paboT ¥ KOHCTPYK1HSA TOHHEEH MO/yUad/d 3HAUNTENbHYIO Ha JEXKH COH_.

3aTeM I[IUPOKOE pACHpOCTpAHEHHE MOJYUHJAO YKPENJIEHHE T
Heslell TIOOMHraMHM, a B HacTosuee BpeMs Haubosee HIMPOKO MpUMe-

OpHBIE Ke/1€300€TOHHbIE KOHCTPYKIIHH.
HﬂwgcgqggprJIO}KHbIX HH}KeHepHO-FGOJIOI‘H‘{eCKHX YCJAOBHUAX HAXogdaT
NpUMEHEHHE cneHaJlsbHbI€ METO 1bI NPOXOAKH C XUMHYECKHM y}(é)eflﬂe(;
HHEM I'PYHTOB, HX 3aMOpa KHUBAHHUEM, BOJOIOHHIKEHHEM U T. ﬂ'ﬁ eHl{(?”
BCe GOJbLICE PHMEHEHHE HaXOIUT KOHCTPYKUHUA O6neqKH, 06KaTOH
B 1opoay.

Hpa;fﬂyﬂy C OTCUECTBEHHBIMH B KHHIE 10CTAaTOYHO noapo6Ho pac-
CMOTpPEHbl METPOINIONUTEHD! KPYITHERIINX 3a py6exKHbIX rOpPO0B, OIHCA-
Ha HMCTOPUS UX Pa3BHTHA M MpPHBEIEHbl OCHOBHBIE TEXHHYECKHE Xa-

AKTEPUCTUKH. »

P Bc% OPENJOKEHH H MOXKENIaHUS 110 COAEPXKAHUIO KHUIH OymyT
IPUHATH aBTOPOM C ﬁﬂaFOD,apHOCTb}O.UI/IX CJA€NyeT HanpaB/JfATb No
agpecy: 103064 Mocksa, Dacmauubiii Tynuk, 6a, H3HaTEJbCTBO
«Tpancnoprs.
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PA3BUTHE METPONOJIMTEHOB CCCP

§ 1. IKckypc B HcTopHio

BO3HHKHOBEHMIO ~ METPOMOJIMTEHA NpPEALIECTBOBANO  MIMPOKOE
pa3BuTHe B PoCCHH Ke1e3HOI0p0KHOrO, TpaMBaHHOIO U aBTOBYCHOTO
ABH>KeHHsl. KOMMYyHasbHbIH TPaHCIOPT BCErga HAXOAMICA B 30He
NoBbilieHHOTo BHUMaHuA. OH nogBeprajcst MWHPOKOM 3ayacTyl He-
06OCHOBaHHOH KPHTHKE CO CTOPOHbI XKYPHAJIOB H raser. Ha scTpagax
KOH(epaHCbe U KYIJIETHCTbI PACNEBAJH O HEM HACMELIJIHMBbLIE ECEHKH,
JKypHaJHcTh NOCBALLAJM TPAMBAIO M aPOBO3Y ALOBUTbIE (e bETOHbL.
Moxer 6biTh n03TOMY O6eciieyeHHbIe JIONH N0/b30BATHCh B OCHOBHOM
M3BO3UMKaMH, a GejgHble ropoxaHe, a Takux B MockBe 6bl10 60b-
IIHHCTBO, NPeAIOYHTANH XOAHTb HELIKOM.

TpamBail nosiBu/Ica B MoCcKBe B KOHIle AeBATHAALATOTO CTOJIETHS.
D10 Obl1 HOBbIH, JMKOBHHHbIA MO TeM BpeMeHAM BHJ TpaHcIopTa.
Ilosroe Bpema cyuectBoBajla BCErO OfHA TpaMBaiiHas JHHHsS, CETb
TpaMBaiHbIX nNyTed Haya/la paclMpATbcs MHOTO no3xe. OpHako
TpaMBaeM MOT [0/1b30BATbCAA AAJIEKO HE KaxKblil M3-3a JOPOrOBH3HbI
npoesna. Xo3seBaM ropoaa HykeH OblJl OXOJ, U OHH €ro Mojayyasau
B pasmepe 17—20 mjin. py6seil B rog, 4To no TeM BpemeHaMm
6bl10 Hemaso. B 1902 r. npu6biBiumit B Poccuio npeanpuuMuuBbiii
amepukatey l'op nobunca paspewenusi y npaBuTenbcTBa Poccuu
pOBECTH HCCJAENOBATENbCKHE PabOThl M ONPELeIHTh BO3MOXKHOCTD
CTPOHTENbCTBA B MOCKBE 1013eMHOH Keqe3HOH TOoporH, Takod xKe,
Kakas cyuiecTBoBasta yxe B To Bpema B JloHaoue u B [lapuxe.

Kax Tosnbko umxenep I'od u BosrsnaBasiemass UM KOMIAHHA Ha-
4aJlH phiTb KOTJIOBAHb! j/isl IPOKJIALKH PEJbCOB MOJ 3eM/eH, pOTHB
3TOr0 BOCCTaJa NpaBOCaaBHAA LEepKOBb, KOTOpas MOBejga HaCTOHUM-
BYIO, GECKOMIIDOMHCCHYIO, OpPraHH30BaHHYI0 GOpbOYy, cTpeMacb He
AOMYCTHTb CTPOUTENBLCTBA MOA3EMHOH A0OpPOTH.

LlepkoBuukM pacnyckasnu pasuble, MOpOX 10 TAYNOCTH Heselble
cayxd. OfMH U3 apXuepeeB MHCaJ MOCKOBCKOMY MHTPONOJIHTY: «Bo3-
MOXXHO JIH JONYCTHTb CHIO T'PeXoBHYI0 MeuTy? He yHU3HT Ju ce6sa
YeJIOBEK, CO34aHHbIH 10 06pasy u nogobuio 60XKHI0 pa3yMHbIM CO37a-
HHEM, CYCTHBUINCH B [IPEMCHOAHIOI? A 4TO TaM ecThb, TO BefaeT OfMH
Gor, ¥ TIpEIIHOMY 4YeJOBEKY BefaTb He HamJexuTs. M nogobuas
HEJIENOCTb BOCIPUHMMAJAch BCEpbE3.

Cyxu 0 «KOHue CBeTa», O «I'PO3HOM Lape», KOTOphIH sIBHJICS
TOPOACKOMY roJioBe, 06 «OCKBepHEeHHH CBATOH MOCKBbI», 00 «ajCKHX
KO3HAX AHKH» LHMPKYJIHPOBAJH [OBCIOLY B TOPOJE, MOPOKAAST Bpax-
LeGHOCTb K IIPOTPecCHBHON Hpee.
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UJieHbl TOPOACKOH AyMbl HE OYEHb-TO BEPHJIH MOJOOHBIM ClyXam,
HO BCAYECKH HMX MOAAEPXKUBAJH H [a)Ke CcaMH PpacipocTpaHsIy,
TaK Kak ObLIH pEIIUTEJbHO MPOTHB IPEAJIONKEHHH O CTPOMTENbCTBE
noasemku. B pedctBuresnbHoctH Gecnokouso apyroe. [loasemuas po-
pora Morja CTaTb CEpPbE3HbIM KOHKYPEHTOM MOCKOBCKOMY TPaMBalo,
CJIEJOBATE/NbHO, MOIJIM YMEHLIIUTBCA JOXOJbl OT €ro 3KCIVYyaTaluH,
a 3TOro JONYCTUTb TFOPOACKas AyMa H KyNeyeCTBO HE MOTIJIH, Tak
KaK 3T0 GUJI0 Mpexje BCEro o HX KapMaHuy.

JlenyTaThl MOCKOBCKOH JyMbl pELIMTENbHO BBICTYIHJIH [IPOTHB
MpoeKTa aMepHKaHua M He IOAJAEpXKaJju IMpPENJOKEeHHE HeKOTOpbIX
pOrPeCCHBHBIX YYEHBIX H WHXKEHEPOB O CTPOMTE/IbCTBE MOA3EMKH,
tTem 0Gojiee YTO mpejsiarajoch OCYLECTBHTh CTPOUTENBCTBO CBOHMH
CHJIaMH, BO 4TO GbLIO TPYAHO MOBEPHTh.

B npuHATOM ropojackoit gyMoli pelieHHH yka3biBagoch: «[Ipusnath
TPOEKT O MPOBEJEHHH METPOIOJHMTEHA HE yIOBJETBOPAIOLIUM COBpE-
MEHHBIM HYXKAAaM ropoja, Here/necooOpasHbiM IO CBOEH TPACCHPOBKE
M HE COOTBETCTBYIOWUM [IOCTaBJEHHHM 3ajayaM, HapyLaluiuM ro-
poackoe 6saroycTpoHcTso, u 6/1aroo6pasue, U CaHUTapHOE MOJ0KeHHe
ropoja.

«VI3BecTHsl FOPOACKOH IyMbl» MHcaJH: «...B ciyyae ocyuiecTBaeHHsA
NpoeKTa TOpoj JHLIMJICA Obl Ha MHOIME TOAbl JOXOQHOTO TpaM-
BAWHOr0 mepeaBuKeHHs». Takxke OblJ OTBEPIHYT NPOEKT WHXKEHEpa
1. U. Banuuckoro, KOTOpbIHA NMPesoKuJ N1OCTPOUTh MOA3EMHO-HA3EM-
Hyw gopory uepe3 Kpacuyio miowanb u Bockpecenckyio (Peposio-
uvu) miomanb, [IpoTHB 3TOro npensoXKeHus BHICTYIHJIH HE TOJLKO
UEPKOBHHKH, HO M UJIEHbl apXeosornyeckoro oO6uiecTBa, KOToOpoe
CIVIOLIb COCTOSAJIO M3 KOHCEepPBATHBHbIX Ae€ATe/eH NMPEKJOHHOTO BO3-
pacra. .

Bcs pycckas HMCTOpHs BHEAPEHHsl HOBbIX OTKpDBITHH W mporpec-
CHBHbIX TpPEAJOXKEHHH SAPKO CBHAETENLCTBYET, 4TO IIPH LADPCKOM
pEXHMe CTOJIb IPOTPecCHBHbIH BHj TPAHCIIOPTA KAK METPOIOJIMTEH,

' He MOT' GHITb IIOCTPOEH M3-3a KOCHOCTH 1apCKOro mnpaBHTEJAbCTBA.

CoBerckas BJaacTb B KopHe mnpeoGpasuisa Mocksy. Crapas, ¢
Y3KMMH yJMUAMH, NIPHCNIOCOO/eHHas [VIABHBIM 06pa3om s Tewexo-
J0B MockBa npeBpauia/ach B COBpeMEHHbIH CTOJHYHBIA FOPOLL. 103ce 60-
Jiee u GoJiee pa3BHBAJICA H COBEPLIEHCTBOBAJCA KOMMYHaJIbHbIH TpaH-
crnopt. ABToMOGHAb, TpaMBa#, aBToOyC CTaJ HaKOHEI JOCTYIIEH KaX-
JA0My, HO 3TO TpebOBaJO M KOPEHHOH pEeKOHCTPYKLHU TPAHCIOPTA,
€ro yCHJIeHHSl, COBEpILUEHCTBOBAHUA M pACLIHpPEHHU.

B 1925 r. BHOBb BO3HHKAET BOIPOC O CTPOHTENLCTBE MOA3EMKH.
Pupma «CuMeHC» IPEIIOKHUIIA IPOEKT COOPYKEHHH M0A3€MHOH Tpac-
cbl ot CokoJIbHHKOB uyepe3 KoMCOMOJbCKYIO miowalib 0 TeaTpasb-
HOM miowaad. Ho 3TOT MpoekT HHKaK He pemlas] BOIPOCOB yJyulle-
HHSl TPaHCMOPTHBIX 11€PEBO30K, MOITOMY Obll OTBEPTHYT.

T'opon poc. 3a 15 jer nociae OkTAGPbLCKOH pEBOJIOLHH HACEIEHHE
CTOJIUIIbI YBEJTMYHMIOCh HA TPH YETBEPTH, CTPOHIIUCH 3aBOJBL, haGpHKH,
K1yObl, craauonbi M np. IlouTH BaBoe Bblpoc/M TpaMBaHHbIE nepe-
Bosku. Ha Ilnenyme 11K BKII6 15 uiona 1931 r. 6blio oTMeyeHO
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OTPOMHOE HAMPAMKEHHE, C KOTOPbIM paboTal MOCKOBCKHE TPaHCHOPT,
ocobenno TpaMBafi. [laedym [IK BKI16 npuusa pa3sepuyTtoe petienue
O PEKOHCTPYKLHH CTOJHLLI, B TOM UHCAe M TPAaHCIOPTa, Mpeayc-
MATPHBAOIIEH CTPOUTEILCTBO METPONOJHMTEHA.

Peuwrenusi Ilaenyma Obiid BeTpedeHbl TpyasiiiUMuca MOCKBbI M
BCEM HAPOJOM C OTPOMHBIM 3HTY3Ha3MOM H yxe BecHoH 1932 r.
ThICAYH IOHOWEH H AeByLIeK, paGo4YHX pasHbIX CrelHaNbHOCTeH, NpH-
ObIBLIMX CO BCEH CTPaHbl, NMPUCTYNHJIM K CTPOHMTEJbCTBY METpOIO-
JIUTEHE.

Penienne 6b10 CBOCBpeMeHHbIM M KpadHE HYXKHDLIM, IIOTOMY 4TO
K 3TOMY BPEMEHHM TFOPOJCKHE MACCa’KUPCKHUE MEPEBO3KH HEH3MEPUMO
Bospocau. Tak, B 1935 r. MOCKOBCKME TpaMBall mepeBe3 OKOJO
2 MJIpI. macca)XMpoB, YTO AJId TpaMmBas siBjaseTcss GyKBajJbHO acTpo-
HoMHYeckoH wuugpod. Kpome Toro, exemHeBHO Ha YJHLb ropoja
BBIXOAHJIO OKOJO 50 TpoJJeiibycos, Goaee 400 aBTo6Gycos, 460 Takcu
M BCE-TA4KH TPAHCNOPT C MNEPEBO3KaMH He clipaBJjsaiacd. [pampad,
aBToOycbl, TPOJJEHOYCbl XONUAH MEPENOJHEHHbIMH, & B 4acbl MUK
nocajaxa B HUX Oblia CONpPAXKEeHa ¢ OTPOMHBLIMH TPYMIHOCTSMH.

«I'maBHbIM cpeacTBOM, peuiaomuM npobiaemy GbICTPLIX U IELIEBbIX
JIIOACKMX NEPEBO30K, LOMXKHO ObITb METPO» — TAK OTMEUaJOCh B pellie-
HuM [lnenyma LIK.

Corapkom CCCP yTBepaus oaMH U3 BapHAHTOB TPaccChl MepBOM
ouepend or mroumagH CeepanoBa no COKONBHHMKOB, OT LEHTpa [0
CwmoneHckoit muomwanu ¥ ot miomaan CeepanoBa n0 KpbIMCKoi
MJIONIL A IH.

§ 2. MoCKoBCKMii MeTpOMOJIHTEH

Cronuunoe Merpo coopyxaju Gojaee 500 NpoMbILIJIEHHBIX MPe-
npuATHid. OHM 106bIBAJH Jydiie cOpTa Mpamopa M CpaHHTa, M3ro-
TOBJISJIM [[EMEHT W PesbCbl, BATOHbl M 3CKAJaToOpPbl, HACOCHl M BEHTH-
JATOPbI, pTYTHO-BLINPAMHTE/IbHbIE arperaThl, TPAHC(HOPMATOPDLI, HeK-
Tpokabesnn, ycTpoHcTBa aBTOOJOKHPOBKH, THArOBble JBHrartem,
TOPMO3HbIE NpHOOPLI H MHOTOE Apyroe.

Becno#t 1932 r. MHOTrOTBICAYHBIN KOMJIEKTHB METPOCTPOEBLEB HAUAJ
CTPOUTENBLCTBO noA3eMHOH fopord. OLHOBPEMEHHO C XO40M CTPOHTE/Ib-
CTBA Ha CHELHaJbHBIX Kypcax Be/jacb MOArOTOBKA KalpoB Clle-
LHAJMCTOB A/ 3Kcmayarauuu nepBoro B Coserckom Corose MeTpo-
MOJIMTEHA,

IIpu coopyxeHuu nepBOH JHHHHM METPOMOJHTEHA 3aKJalbIBATHCh
OCHOBbI OTEYECTBEHHOTIO METPOCTPOEHHA. [ IpOEKTHPOBIIIHKH H CTPOHTE-
JIH JOJKHbl OblIM PELIMTb TPYyIHEALIYIO 3a1ady [POKJIaAKH MOA3eM-
HOH MarucTpaJy B CJOKHEHIINX HHKEHEPHO-TI'€0JOTHYECKHX YCJIOBHAX.
B palione Tpaccol B HelaBHMe BpeMeHa TekJM pexkd Herauuka,
Poi6unka, Yeuepa, OnbxoBka u OusbxoBein. M XOTA 3TH pekH 1aBHO
y2Ke oOmesIesH U GblM 3aHECEHD! 1eCUaHO-TJIMHUCTLIM IPYHTOM, CJ10XK-
HOCTb IIPOXOJKH B HEYCTOHYHMBLIX MEPEHACBILIEHHLIX BOAAMH OTJO0KE-
HUAX Oblia Besauka. Kpome Toro, nmoj 3emied umesnoch 60Jblioe
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KOJMUYECTBO Pas3/HyHbIX KOMMYHHKaUMH. B 3THX yCIOBMAX NPHHATh
0JHO3HAUHOE peLIeHHe 0 crocobe MpoXoaKH Gbi10 Obl HENpPAaBHJbHLIM,
[103TOMY B 3aBHCHMOCTH OT MECTOINOJIOXKEHHA GHJIO PEUIEHO IPOXOLHTh
TPACCy OJHHMM M3 TPexX cnoCo6OB: I1y6OKOe 3a/10KEHHE, [I0JY3aKPhITOE
M OTKpBITOE.

Caeslyer HaOMHHUTb, 4TO BBHIGODP croco6a NPOXOAKH ONpeaenacs
HE TOJIbKO HHXKEHEPHO-TeONOTHYECKHUMH YCIOBHSAMH, & NPEXIE BCErO
HeOOXOAMMOCTBIO COXPAaHUTb HOPMaJbHYIO XH3Hb TOPOAA, T. €. coXpa-
HMTb HOPMAaJbHOE YJIHYHOE [BHXKEHHE H HOPMa/JbHYIO paboTy HHxKeE-
HepHbIX KOMMYHHKauui. UMeHHo 6.1aronapsa 3Tomy Obll BBIOpaH MoJY-
3aKpbIThif crnoco6 npoxoaku Ap6arckoro pajuyca (3akpbiTbiM Oblia
npoHjeHa JHub He6osblsas 4acTb 3TOrO pajpuyca).

KoHCTpykuMH ToHHe/ eH Gbl1M Kene300eTOHHbIMHU, PAMHOTO THIAE,
MJIOCKHMH M peGPUCTBIMH C HApPYXKHOH MJHM BHYTPEHHEH OKJeeyHOH
ruapoHnsosiued. KoHCTpyKIMH CTaHIUA GblJIH B OCHOBHOM KOJIOHHOTO
tuna. Tosbko oaHa cranuus Bubauoreka umeHH JIeHHHa BbIMOJHEHa
0J1HOCBOLYATOH.

Haxe ceiiuac, Korga METPOCTPOUTENH HAKONHJIH OTPOMHBIH ONBIT

COOPYKEHUA JUHUH METPOIOJIHTEHOB, KO/l Bce OCHOBHbIe paboThl Me-
XaHHU3MPOBAHLl H PYYHOH TPYA TUPAKTHUECKH JAHKBUAMPOBAH, NOpa-
Kaeuwbcs TeMIaM CTPOUTENbCTBA NEPBOH METPOTPACChHI, BLIIOIHEHHOH
B NPELeJbHO KOPOTKHE CPOKHM C BbICOKMM KauyecTBoM pabor.
- B mapre 1933 r. Ha coopyKeHHH nepBOH KOMCOMOJLCKOH IHAXThi
B paloHe miaomany CBepi/oBa ¢ HauaJda pa3BecHHMA [EPBOrO KOCTpa
(oss OTTaMBAHUA TPYHTA) L0 OKOHYAHHMSA NPOXOAKH TEPBOH LIAXTbI
riy6uHo# oxogo 20 M moHapobuiaca Bcero 21 geHb. Jto Gosee
yeM Ha 2 Mec MeHblUe HOPMATHBHOIO Cpoka. Tak Obll 3aperucTpH-
poBaH nepBbifl pekop. B nanbHeliuieM TakuX peKopaoB Oyaer HeMado,
HO 3TOT NEPBLIH CcTaJs He3abblBaeMblM B HCTOpHH MOCKOBCKOTO KOMCO-
MoJa H MeTrpocTpos.

MocKOBCKHH KOMCOMOJ B3 Lie(CTBO Hal CTPOHKOH H yxe B
anpesie 1933 r. neppas TbicAYa KOMCOMOJbLEB MOMOJIHHIA OTPsAb
METPOCTPOUTEEH.

Ha cTpouTe/bCTBO METPOIONHTEHa HANPABAAINCD KBAJU(DHIHPO-
BaHHbIE CMENMAJNHCTbl ¢ H3BECTHbIX CTpoek: OeToHuwMkH [LHenpo-
rsca, waxrepol [lonb6acca, TOHHEJNbINUKH €O BCEeH CTPaHDI

B auBape 1934 r. Ha crpoiike pa6oTaJso 6osee 37 TbiC. HeJOBEK, @ B
mae yxe 70 Tbic. Takux TEMMOB pocTa CTPOUTENbHOIO KOJJEKTHBa
MCTOPHA Haluel cTpawbl, Ja W BCEro MHpa euie He 3Hagaa.

Bckope npoxogueckuil LIHT, CMOHTHPOBAHHBIE KOMCOMOJbLAMH
BCero 3a 9 pHEH, NPUCTYNHJI K NPOXOJAKE TOHHENA OT ABEHAAIATOH
waxTthl Ha miomand CeeppioBa. OrpoMHbld LHJIMHAD AHAMETPOM
6,5 M, ocHauweHHb 24 TrHAPABJIMYECKHMH [OMKpPATaMM, B MepBbiil
nepuoj 3akanpusHuda/. CkaspiBasacb HEONbITHOCTb NEPBONPOXOLEB,
HO BCKOpe MallMHa Oblia OCBOEGHA M yXe€ B Mae LIHT AaBaJj npo-
Xonky 1,5 M B cyTtku. B aBrycre ckopocTb NPOXOAKHM HOCTHIVIa
3 M B CyTKH, B TO BpeMs KaK HHOCTpAHHble 3KCUEPTbl YTBEPKAAJH,
4TO B TAXKEJblX MOCKOBCKHX I'PYHTaX JOCTHTHYTb CKOPOCTH MPOXOAKH
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CBbILIE 75 CM B CYTKH HEBO3MOXHO. MaccoBbIil repou3m MNposBJIAJICA
NpH KECOHHOM MNPOXOJAKE B NJbIByHAX H NpPH HEOXKHAAHHOM nOna-
JaHHM B TOHHEJb MOLLHOI'O MOTOKA BOJBL.

YnapHbii, caMOOTBEPXKEHHBIl TPy COBETCKUX JIOJIEH nobexaall B
JIOGBIX 3KCTPEMAJBHBIX yCAOBUAX. METpOCTPOEBLBl 3aCTaABAAIH Me-
XaHu3Mbl paboTaTb C MpeleNbHOM OTAayed, BhNEPBBIE NPHMEHHIH
3aMOpaKHBaHHE [IPH [POXOJKE MJIBIBYHOB moj AoMOM B OpJHKOBOM
nepeyJke, NpH COOPYXKEHHH 3CKaJaTOPHBIX HAKJIOHHBIX XOJOB.

Pa6oThl 1m0 COOpYKEHHIO METPOIONHTEHE BEJUCh (POPCHPOBAHHO.
CTpOMTeNH HEPE/IKO OMEpeXKaH [aHOBBIE CPOKH MPOXOJKH TOHHEeH.

HakoHel npHMIIIO Bpems 3aHATBCS COODYXKEHHEM H OT/EJTKOH
cTanumuii. HyxHO 6bLI0 yaoxurh 21 kum? mpamopa, 45 km’ rpa-
HHTHBIX MJIMTOK, OWITYKaTypuTh niomanb B 103 km®. Oraenounte pa-
60OTHl B TAKHX MacliTaGaX HHUKOIZA €lle HE NMPOH3BOAHJIHCD.

Buepalutue noacoGHbE pabouHe, TOHHENbILHKH CTAHOBHIHCH OT/€e-
JIOUHUKAMH, LITYKaTypaMH, IpaHHIbLIHKaMH.

W HMIHATHBHOCTL M 3HTY3Ma3M CIOCOGCTBOBAJH DELICHHIO BONPO-
COB COOpYXKEHHS OGBEKTOB 3HEProcHaGKeHHs, BbINyCKa HOBOTO CO-
BETCKOr0 KOM(OpTabelbHOro BaroHa, 3CKajlaTopos.

B pekopAHO KOPOTKHE CPOKH Gblia BHMOJHEHA OTPOMHAs paGoTa.
Ecan 20 xm noasemkd B Hewo-Flopke crpouiuck 7 qet, B JIoHAOHE
10 km crpomauch 4 roga, to B Mockse 16,8 kM TOHHeAsl GblIH
MOCTPOeHbl 32 BpeMst yyThb Gosee ABYX JeT. Takum TemMnam MOXKHO
M03aBUAOBaTb H CErOAHA.

3a 370 Bpems Gbu10 BbiBe3eHO 270 THC. BArOHOB I'PYHTa, YJIOXKEHO
850 Thic. Ky6OMETPOB GETOHA, MPOBEAEHO MHOTO APYrUx paGoT.

Toabko B 1934 r. MOCKOBCKHH KE€JIE€3HOJOPOKHBIA y3€J MPHHSA
A MeTpocTpost nouTH 2 MJIH. T Ipy30B. 1o Tem BpemeHaM, yUHTHBaA
HEBHICOKYIO CTE€MeHb MEXaHH3aLMH, 3TO GBI MOMCTHHE THTaHHYECKHH
Tpya 70-THICSYHOTO KOJVIEKTHBA METPOCTpoesLEeB. JIIoan paGoTalH, He
CUUTAsiCh CO BpeMeHeM, C NOTOAHHIMH YCJIOBHUSIMH, B MOPO3bl M NOJ
IPOJUBHBEIM JOXKIEM.

B okrs6pe 1934 r. 6bLU1 B OCHOBHOM MOATOTOBJEH y4acTOk Kom-
coOMOJIbcKas niowaas — KpacHocenbckas — COKOJIBHHUKH, U TE€pBhHIH
MpOGHBIA NOe3] npocaenoBas no JuHuK. C 3TOro BpeMeHH Hauaslach
ONbITHAA 3KCIUyaTalus 3TOr0 ydyacTKa. 3Jech TOTOBHJIHCH Kaaphl
MALIHHUCTOBR H WX [IOMOLIHHMKOB, AEKYDHHIX [0 CTAHIHH H APYTHX
paBOTHUKOB, CBA3aHHBIX C ABHKeHHeM noe3oB. OHH YUHIHCh BOJHUTH
noe3fga, KOMaHAOBaTh [BHXXEHHEM, yNpaBaATh CJAOXHEALIUM Mexa-
HH3MOM METpPOIMIOJIUTEHA.

[Mocaeauue Mecslbl nepes NyckOM JHHHM GBUIM OCOGEHHO Hanps-
xennbivi. K ¢espamo 1935 r. paGoTbi GBI B OCHOBHOM 3dKOH-
ueHbl, THTEHCHBHO Beslach MOATOTOBKA K HaUajly 3KCIVIyaTaluHd coopy-
wenudt. OUUIIAJMUCh 'paHHT M MpPaMoOp, OMPOGOBASUCH 3CKANATOPbI
Il YCTpOHCTBA BEHTHJIAIHHM, BOLOCHaOXeHMs W Kavaausauud. Hax
(CBOGOK AEHHBIMH OT JIECOB 3aMeyaTe/JbHBIMH aPXUTEKTYPHBIMH COODY -
JKEHHSIMH TOABUJIMCh 3MOJIEMBl METPOMNOJHTeHa — GoJbline  GyK-
Bbl «My».
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5 ¢despans 1935 r. HOUbIO MepBBIH MOE3] MpOCTeAOBas MO Beel
Tpacce, a uepes cyTkH roctu Mocken — peserath VII Bceecorwosdoro
cbe3fa CoBeTOB cTa/jH MepBEIMH NOYETHBIMM naccaxupamu. Uepes
HECKOJIBKO JHEH DYKOBOJMTEJNH MapTHH M TOCyAapcTBa NOGBIBAIH
Ha METPONOJIHTEHE, OCMOTpEJH CTaHUHH, BECTHGIONH H JpyrHe coopy-
xeHust. JInHua nporaxennocTsio 11,2 kM mpoxomusia c cesepa Ha
ior v umena 13 crannuii: CokosbHHkH, KpacHocenbckasi, Komco-
moJibcKas, Kpacuble BopoTa, Kuposckas, [l3epxkuHckas, OXOTHBIH
pan (Ilpocnexkr Mapkca), BuGinoreka umenu Jlenuna, soper
Coseros (Kponorkunckas), [lapk KyabTyph U OTAHXa MMeHH [Opb-
xoro, Mmenn KomunrepHa (KanuHuuckas), Ap6arckas u CwmoieH-
cKas.

15 mas 1935 r. nogsemHble noe3fa NPUHSJIK NEPBBIX MACCaXKUPOB
W TNOBE3JH HX B KOM(pOPTAGEJNbHBIX, MPOCTOPHHIX BarOHaX C HEGbl-
BaJbIMH JUIS TOPOJCKHX MEPEBO30K CKOPOCTAMU. B TOT mMalcKuil 1eHb
nepel B30paMH MOCKBHYEH, CHYCTHBLIMXCH [0 CAMOJBHXKYIHUMCS
JECTHHLAM M3 BecTUGIOJIEH MEeTpPO MO 3€MJIO, BIEpBBIE MpPEACTAIH
BO BCEM BEJIHKOJIENHH CBEpPKAIOLHEe MPAMOPOM CTaHIHH.

Bocxuuienuro soaeit e 6b110 npegena. [accaxupbl Morau yacamu
J1060BaThCH MIOAAMH TBOPUYECKOTO, CAMOOTBEDKEHHOT'O TPy Ad METPO-
cTpoeBLeB. KompopTabenbHbH MOCKOBCKHE METPONOJIHTEH BOCIPUHHU-
MaJjica KakK OJHO U3 uyJec AByX MEPBBIX MATHJETOK.

[lapTusi BHCOKO OLEHWIZ M OTMETHJA TPyA METPOCTPOMTEEH,
B kauyn OTKPBITHS METPOMNOJIHTEHA GBUIO COOOIIEHO O HarpaKAeHHH
cTpouTeneH, oGbsBj€Ha 6JarofapHOCTb NapTHH H NPABUTENbCTBA
BCEM, KTO Y4acTBOBAJ B €r0 COOPYKEHHH,

BcnomuHan cerogHa 310 COGBITHE, HEJb3s HE OTMETHTb 3acay-
H KOMCOMO/IA B Jie/ie MOOHMIIM3aLUH IOHOIIeH U eByIIeK Ha YCIeUIHoe
CTPOHUTEJNBCTBO MOCKOBCKOIO MeTponosiuTeHa. MOCKOBCKana KOMCO-
MOJIbCKafl OpIraHH3alusi 3a OCOOHIE 3aCaYTH B COOPYIKEHUU METPOTIOJIH-
TeHa Gblla HarpaxjaeHa opjaeHom JleHuua.

MockoBCckHE raseThl MHOTO MHCAIH O CTPOUTEJbCTBE MEepBOi Oue-
PelH, BOCTOPXKEHHO BOCXBAJAIH 3HTY3Ma3M COBETCKHX CTPOMTEJEH,
KPacoTy CTaHUMH, BHCOKHME ypOBeHb TEXHHKH. MHOrHe 3apyGexHbie
Fa3€Thl LIMPOKO OCBELLAJH XOf CTPOUTEJNLCTBA COBETCKOrO METPOMIOJH-
TeHa. ®Ppannysckaa rasera «Moua» nucana Tak: «30 JeT Hasaj
KOTa Hava/lo (QyHKuHHOHMpOBaTh MeTpo B [Tapuke, mapckomy npa:
BHTE/IbCTBY ObiJ NpEACTABJEH NPOEKT METPONOJHTEHA. ITOT MPOEKT
OblI OTKJIOHEH MPH AKTHBHOM CONEHCTBUM LEPKOBHHKOB. M BOT depes
30 ner Coserckas BiacTh NpPU3Bada CNELHANHCTOB, OGECMEYHIA
CTPOUTE/IbHBIE MATEPHAJIBl M pa3BEPHYJIA FPOMAAHYIO CTPOHKY... Kanu-
TA/UCTHYECKHE CTpaHbl AECATHIETHAMH MOATOTABIMBANM CBOH npo-
rpece, a Poccusi cTonana noa urom aecnotusma u ronoga. Tenepb nog
BaacTpio COBETOB, OHa clleasa TaKOH MNPBIKOK B LUBHIM3ALMIO,
KOTOpBIM paBeH 3BOJIIOLMH GypiKYa3HbIX CTPAaH B TEUEHHE HECKOJbKHX
CTOMeTH >

A Bor uTO nHcan Ha crpanuuax rasetsl «[lapu Cyap» usBecT-
HbIM nucatenb Antyan ge Cenr-Dk3ionepu: «MHE KaKeTcs, uTo
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Hapoj, KOTOPbIi B TAKOM CTPOUTENBCTBE, KAK METPO, NPHAAET TAKOoe
60JblIOE 3HAUEHHE pOCKOLIM W CBEeTy M Takum 06pa3oM co3aaeT
He TOJbKO [0JIe3HOE, HO W TMPHUATHOE, YxKe MOCTPOMJ IJIABHOE H
yBepeH B CBoeM Oyayuiems.

YcnemHoe OKOHYaHHE CTPOUTENBCTBE NEPBOH OYepe M METPOMOJIH-
TE€Ha YKPENWJIO YBEPEHHOCTb €r0 apXUTEKTOPOB M CTPOMTENEH B TOM,
4TO OHM MOT'YT CO3/1aBaTh NOA3€MHbIE CTAHIUK €L JYyUlle H IIpeKkpac-
Hee, yem nocrpoeHHble. CTpouTesNd NpUCTYNUAM K paGoTe Ha JHMHHH
BTOpo# oduepenu. [louTu ogHOBpemMeHHO pa3BepHyJHChb paboTbl Ha
Ap6artckom, [TokpoBckoM u ['OpbKOBCKOM paguycax.

Bropo#l ouepenbio MeTpPO MIaHHPOBAJOCh YJYUYIIHTL COOBLIEHHE
neHTpa ¢ KypckMM W KHEBCKHM BoK3ajgaMHM, ¢ PEYHbIM BOK3aJOM
M APYTHMH TOTA@LIHUMH OKpauHaMH CTOJIHLLL.

K coopyKeHHI0 HOBOH JIMHHM CTPOHUTEIH NPHCTYMHJAM YK€ HMed
ONBIT M XOpOIIHE 3HaHHA TexHHKH. Jla M cama TexHHKa crana
6oJiee COBepLICHHOH, Ha €KHOH, SKOHOMHYHOA U COBPEMEHHOH.

20 wmas 1937 r. yxe Oblia BBen€Ha B 3IKCIVyaTalHIO JHHUA
CmoJienckas — Kuesckas nporskeHHoctblo 1,7 km. Uepes Mocksy-
peky Obl1 COOPYXKEH apouHbll MeTpoMOCT AJHHOH 150 M ¢ oaHHM
IpPOJICTOM, KOTOpbIH W cefiyac BOCXMiliaeT CBOHMM COBEPLIEHCTBOM.
C ofeux CTOPOH K MOCTY TPHMbIKAJIM 3CTaKaabl JJHHOR 430 m.

B mapre 1938 r. crpoutenu cpand B 3KcayaTandio eiie 3,6 kM.
CraJd pefcTBOBaTb jBe CamMOCTOfTeNbHble JHUHUH COKOJbHHKH —
Ilapk kyabTypbl HMeHu [opbkoro u Kypckas — Kuesckas.

Hau6oJsiee coxHBIM y4acTKOM BTOpOH ouepent Obll [OPbKOBCKHH
pajuyc, KOTOpbli npoxoaus noj ynuued ['opbkoro v JIeHHHrpagckum
wocce, JIMHUSA 3Ta CTPOUJACH IOJ OXKUBJEHHBIMH Y/AHIIAMH, KOTOpPbIE
H BO BPEMS CTPOHUTEIbLCTBA MPOAOKAIH XKHUTb OObIMHOH HAMPAXKEH-
HO# xHU3HbIO. [IpoX0oaKa JMHUH BeNach ¢ MPUMEHEHHEM CIIELHANbHDIX,
COBEpIIEHHbIX TOPHOIPOXOLUECKHX HHTOB. COpOK LIMTOB M 1BaalaTh
IECTb 3PEKTOPOB paboranu B TOHHEJNsX BTOpOH odepend (BO Beex
ILPYTHX CTpaHax MHPa B 3TO BpeMs paboTalo Bcero OKOMO 25 NiHTOB).
[Toatomy M npoxomka Beaach PEKODAHBIMHM TeMIaMH, ObIBAJO LIHTHI
npoxonuau 3a mecsy 120 M TOHHENS, CKOPOCTH, KOTOPbIE M B Hallie
BpeMA ABJAIOTCA BHYWHTENbHbIMH. BblcOKasa KBaJH(pHKauHA npo-
XOAYHKOB, TBOPUECTBO HOBATOPOB, 3HTy3Ha3m paboTamoliHX [03BO-
JIUJIH 3HAUMTENBbHO YBEJHYHTb TeMIbl paboT, MOBHICHTL IPOH3BOJIM-
T€JAbHOCTb Tpypa nodtd Ha 509, cuuzutb Ha 30—35% cTOHUMOCTb
paboT, yJaydlIMTb KauecTBO OTAeJKH. M Bce 3TO B KpaiHe CJIOXKHbIX
YCJAOBUAX MPOXOAKH, 3aUacTyid B KECCOHAX MO CXHKaTbiM BO3AYXOM,
¢ NpUMEHCHHEM 3aMOPaXHBaHHUA IJIbIBYHOB, NPH [POHHKAKIIHX B
TOHHEJb I'PYHTOBbLIX BOgaX.

Hecmorpa na TpynHocTd 11 cenrsibpa 1938 r. ObLIH OTKDLITHI
HOBble cTaHuuu: miowanb CeepatoBa, Masakosckas, bemopycckas,
Huuamo, Asponopt, Cokod. [TosnocTbio Gbl1a craHa B 3KCIVIYaTaLHIO
Tpacca NPOTSAKEHHOCTbIO 9,6 KM.

B KkopoTkuii Cpok 6blla MOCTPOEHa Tpacca C HeObIBaJO Kpa-
CHBHIMHM CTaHIHAMH, KOTOpble W cefyac, CIyCTs [OJBEeKa, I0pa)KaT
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CBOMM COBEDULIEHCTBOM, KPAacKaMH, BEIHKOJENHEM apXHTEKTYpPHbIX
aHcaMbJIeH.

C nyckom BTOpo# ouepenu 0o6pasoBajcs TPETHH pagHyc METPO OT
craduuu Iiaomanb CeepasnoBa 10 cTaHuud CoOKOJI, a NpOTAXKEHHOCTb
JHHUH METpPO cocTaBuaa 25 KM ¢ JBajuaTbi0 JBYMs CTAHILHAMH,
CTABUIMMH apXUTEKTYPHLIMH MaMATHUKAMH COBETCKOH 3IMOXHU.

Tenepb cTpOHTENH NMPUCTYNHIM K COOPYXKEHHIO TPeThedl oyepesu
NPOTSAKEHHOCTEIO 14,8 KM. Orta Tpacca Obuia emnie 6oJee CJI0XKHOM,
yeM neppas dH BTopafd. Kaxabli 4ac npuxoauoch OTKauuBaTb Gosee
4 Toic. M° TPYHTOBBIX BOJ, NMOCKOJbLKY Tpacca ABaKjbl Nepecekana
MockBy-peKy, npoxoguaa noj o6BOAHBIM KaHaJoM U Sy30i.

[1pu cTpouTenbcTBe TpeThell ouepenu ObLI Bre€pBble NPHMEHEH THA-
poMeXaHHuecKui cnocob pa3paboTKu rpyHTa, MEXaHH3HPOBAHLL pabo-
Tbl C TBEPAOH MNOPOLOH, HCNONL3OBAJNHCH W JPYrHe HOBbIE HHXKe-
HEPHblE U HOBATOPCKHE pelIeHHs.

Ha Tpaccax Tperbedl ouepenu Obljo MOCTPOEHO 7 HOBLIX CTaHIIHA.
[TokpoBckUit panuyc giauHod 85 km cBfA3ad Kypckdi Bok3and c
paiioHom H3smaifinoBo. 3amMocKBOpeUKHE pagHyC NPOTAKEHHOCTLIO
6,3 KM cBfi3ast THraHTCKUH aBTO3aBOJ C IIEHTPOM CTOJHILbL.

CoopyxeHHe TpeTbell ouepeau MPHUILJIOCh HA CYpPOBbIE Tofbl BOH-
Hbl 1941—1945. C nepBblX ngHell BOHHbI AKTHBU3UPOBATUCH PaBOTHI
M0 MOATOTOBKE METponosuTeHa Kak ybexuuia. CpouHO yCHIHBAJUCh
OT/l€/71bHbIE COOPYKEHUsA, MOHTHPOBAJUCDH YCTPOHCTBA T€PMETH3ALHH,
060pya0Ba/UCh [AOMNOJHUTENbHbIE CAHUTApHO-TEXHHUECKHE YCTPOH-
cTBa. PaboTHHKaMH cayKObl TOHHEJIBHBIX COOPYKEHUH H3TOTOBAANUCD
MOCTHKH [Jf cX0aa ¢ naatdopMbl Ha NYTH H AE€PEBAHHbIE [IIHTHI,
3aKpbIBAIOLLHE NYTH BO BPeMA HAXOXKCHHSA JIIOAEH B TOHHEJE.

CospaBaJjucb 3anacbl 060pyI0BaHUS, HHBEHTAPS, MEIMKAMEHTOB,
HeOOXOAMMBIX [PH YKPLITHK HaceaeHusi. Bblcokas rOTOBHOCTL COOpY-
KeHUH, 060pynoBaHua U paGOTHHKOB MeTpoIlo/HTeHa K paboTe B 3TOT
N€PHOA MO3BOJIHAA CBOEBPEMEHHO M B [OJHOH MEpE BLIIOJHHTD
MOGHIH3aUHOHHbBIE MEPOTIPUATHA U YCIELIHO PEUIMTh 3a/1a4H, [0CTaB-
JIEHHbIE NIepel KOJMJIEKTHBOM MeTpononuTeHa ['ocynapcrBeHHbiM KoMu-
TeToMm OGOpOHbI.

[Ipu BO3AYyIIHOH TpeBOTre GbIMM YETKO OPraHW30BaHbl IPHEM Hace-
JeHuss B BecTUOIONM, CIIyCcK JIoAed HAa CTaHIMH H Pa3sMELEHHE HX
B TOHHe/AX, I'Ie Ha >KECTKOM OCHOBAHMH MNYyTH OblIH YJIOXKEHDI
J€peBsAHHbIE LIMTbl, HA KOTOPLIX pasmeuraluch Jioad. Ha naatdop-
MaX cTaHUWH pacrnosaralucb »KEHUWIMHbl H JeT, HHBaJdWIbl, NpecTa-
peJible, A58 KOTOPbIX OblIM paccTaBJEHbl JeXaKH U KPoBaTH-packJa-
LY LIKH.

Hacenenue o6ecneynBajoch MUTLEBOH BOAOH, B TOHHENAX Obliu
3a/JleAcTBOBaHbl CaHy3abl. B Baronax moes3foB, CTOSIMX Y CTAHIMH,
Oblod pa3BePHYTHl MEAHIMHCKHE MYHKTbl. Ha Ka) 108 cTaHIUM U NIPH-
Jeraniux TOHHEJAAX yKpblBa/jacb He OHAa TohicAda JIOACH.

B reuenue uioas — Hoabps 1941 r. curnan «Bospyuinas Tpesoras
10JaBaJ/csl MO HECKOJbKY pa3 B CYTKH. B CBfI3H ¢ 3TUM CHHUMAJIOCh
HaNpsAxeHHe ¢ KOHTAKTHOrO pesibca, NMPeKpaiaJoch IABHKEHHE M0e3-
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JI0B, CTAHUMK U TOHHEJH METPOMNOJHUTEHA MCNOJNb30BaJHCh Kak yGe-
x)uute. Ilocne «or6osi» M BbHIBOAA JIOAEH W3 TOHHENH ONEPATHBHO
B€Jach MOJArOTOBKA K [PONYCKY MOE3[0B H ABHXKEHHE BOCCTaHABJH-
BaJ0Ch.

Bofina norpe6oBana CynieCTBEHHbIX H3MEHEHMH B OpraHH3auuu
06C/IyKUBAHUST W DPEMOHTA MNOABHMXKHOIO CcOCTaBa, 3CKaJjlaTopoB,
verpoiiet ueprocHabxkenus, CLLD u cBA3K, MyTH, CAHUTAPHO-TEXHHU-
YCCKHX YCTAHOBOK.

[lpu kpailHe OrpaHMYEHHOM BpEMEHH, HELOCTATKE DPaGOTHHKOB,
OTCYTCTBMH 3aMacHbiX YacTell Hajo ObUIO OpraHU30BaTh NPOQUIAKTH-
yeckyl paboTy Ha MOJBHKHOM COCTaBe, 06OPYNOBAHMM H YCTPOHCT-
Bax. [IpUMEHUTEIBHO K 3THM yCIOBHAM 6bl1a paspaboTaHa cneuualb-
Hasi TEXHOJOTHS.

HesabniBaembiM cobbiTieM Besaukoil OreyecTBeHHOH BOHHBL, K KO-
TOPOMY METPOMOJNHUTEHOBIbI MMEIH MPFMOE OTHOLIEHHE, GbLIO mpo-
BeJIEHHE TOPKECTBEHHOTrO 3aceganusa 6 HoA6Gpsa 1941 r., nOCBsLIEHHO-
ro 24-i ropoBuiuue Besnukoil OKTa6GpbCKOR COUHANHCTHIECKOH PEBO-
JIOLMH, B 3ajaxX CTaHuHMH MaskoBckas.

C yrpa 6 nosibpsi noesna npocienoBasH cTaHuMIO MaskoBckas
6e3 ocranoBkd. Ha nuatdopme (B cpenHeMm 3ane) paccTaBjalach
me6esnb, cTpousnach TpubyHna. Uepes Bech 3ajJ OT 3CKAJATOPOB 10
TpubyHbl Gbija NPONOKEHA KpacHash KOBpoBas 10poxkka. PaboTHUkH
ssexTpoaeno COKOJ NOATOTOBHJM COCT@B, 10CTABHBUIMH Ha CTAHUMIO
MasikoBcKass PYKOBOAMTENEH NapTHH M MNpaBuUTENbcTBAa. PoBHO B
19.00 TopxkecTBEHHOE 3acejaHHe HauyaJjo cBolo paborTy.

TopxecTBenHoe 3acenanue 6 HosGpa 1941 r., BOEHHbIH mnapap,
cocroaBuMiica 7 HOsi6pa Ha KpacHo#t miaowanm, Bbi3Badu y pasor-
HMKOB METpPOTOJHTEHd, KaK H y BCEro COBETCKOro Hapoad, GoJbuioi
TPYNOBOM M MOJHTHYECKHH MOLBEM, YBEDEHHOCTb B HEH30€KHOCTH
pasrpoMa BpaKeCKMX BOMcK moa MockBol, no6ene B Beaukoit Ore-
yecTBEHHOH BOiHE Hal ¢aurkctckoit [epmanueil. Hbine na sectubose
cTaHuMM MasikoBCcKasi B NaMsiTb 06 3TOM HCTOPHYECKOM COGBITHH
yCTaHOBJE€HA MEMOpHAJIbHAA 10CKA.

Toin nomorasd (pOHTY BceM, ueM Mor. [JiaBHBi€ MacTepcxHe H
ApYyTHE MpeAnpHATHA METPONOJUTEHA FOTOBHU/IN BOCHHYIO IPOAYKUMHIO:
MHMHBI M cTabWUIH3aTOpPbl K HHUM, PEMOHTHpPOBAJM TaHKH, H3rOTaB-
JUBAJH €XH /5 3arpa)KaeHud. ¥ CTaHKOB CTOSJIM YeThIpHaAuaTH-
NATHAAUATHIETHHE MaJbUHKH M jaeBoukd. Cros Ha cOeuHaJsbHbiX
nojcTaBKaX, oHM paboTan, Kak H B3pOC/ble, NPOABJIAA NTHCUHIIHHY
M BBICOKOE YYBCTBO OTBETCTBEHHOCTH 34 Ka4e€cTBO MPOAYKUHH 11
¢ ponra.

[Tocae pasrpoma HemueB nog Mockpo# 60/bUIOH OTPsif METPOINo-
JIMTEHOBILEB BOCCTAHABJMBAJ XKeJe3HyI aopory Ha Bosokosamckom
HanpaBJeHHH OT cTaHuuu MarpennHo 10 Bosokosnamcka. B copoka-
rpajycHblil MOpPO3 B KOHUE 1eKabpsi 3a HECKOJNbKO JHEH METpOMoJH-
TEHOBUBI BOCCTAHOBHJIM AOPOTY NTO BpEMEHHOH cXeMe M YCTHJH Noe3na
c rpysamu aas ¢poura. BoccTaHOBHTENbHBIH OTPSL METPOMOJHUTE-
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HOBLEB paboTal M Ha APYrHX ydacTKaX M Juiib B mapre 1942 r.
BEPHYJICA B CTOJHLY.

[opsawo noasepxanud MeTPONOJMTEHOBUBI MPU3BIB TPYKEHHKOB
CTpaHbl BHOCHTb CBOM JIMUHbIE CpPeiCcTBa B (OHA 0GOPOHBL.

Bonee munnnona py6siefl BHeCAM OHH Ha CTPOMTEJBCTBO GpoHe-
noe3ja «MOCKOBCKME METPONONUTeH», MOCTPOGHHOIO MO MpPHKa3y
BepxoBHoro ['1aBHOKOMaHAYIOLIErO.

21 mapra 1943 r. 6ponenoess Gbul nepeiad AeHCTBYOLIEH apMuK
M ycneulHo cpaxajica Ha Kypckodl agyre, rae ero oruem Obuio
c6HTO 4 camoJieTa NPOTHBHHMKA, YHHUTOXKEHO 6 TaHkoB U 10 apTuime-
pHHUCKHX U MHHOMETHBIX GaTapei.

Ha nuowanu oxono snexrponeno CeBepHoe yCTaHOBJEH 06EJHCK,
Ha KOTOPOM HayepTaHbl MMeHa 185 METpOonoJIMTEHOBUEB, OTAABLIMX
JKH3Hb 3a CBOGOJY M He3aBHCHMOCTh Hauredl Popuubi. JIBe ThicfiuM
METPONOJNHTEHOBUEB HATPaXKACHbBI MEAdAMH «3a 060poHy MOCKBH».

AXKTHBHO TPYAMJIMCH M MOCKOBCKME METPOCTPOEBUbI, CO31aBas
0GOpOHHUTENIbHBIA PY6EX Ha MOXKaWCKOM HalpaBJEHHH, T1€ BO3BOIH-
JIUCb OTH M [30Thi, IPOTHBOTAHKOBbIE pBH M Hanoa6u. Ha wucro-
pPHYECKOM BOpOILl/IHCKOM noJi€ Ha OJHOM H3 COXpaHHUBILUHXCHA JOTOB €CTh
MEeMOpHaJbHas A0CKd, YCTAHOBJIEHHAA B YeCTb [OABHIa METPOCTDPOEB-
1LeB.

Ho 1 B roabl BOHHb! CTPOHTEIBCTBO METPONOJIUTEHA IPOAOJ KATOCh.
C 1 auBaps 1943 r. moesna or cranuud Ilnowaas Caepasnosa
MOUNIH 10 cTaHuMH ABTO3aBojckasi, a ¢ 18 suBapa 1944 r. or
craHuud Kypckas o crawpuu WsmaiioBekuit mapxk. B 1945 r.
06I1As [IPOTSAKEHHOCTb JIMHMA METPONOJMTEHA COCTABAANA yXKe
36,6 kM. :

PaGora merpononutena B BoeHHbie roabl Gbila BHICOKO OleHEHa
NapTHEH U MPaBUTEJIbCTBOM.

3a 00pasuoByi0 opraHusauuio paboT MO nepeBO3KaM HaCeNeHH:
H yCNELIHOE OCBOEHHE HOBOW TE€XHMKM METPOMNOJIMTEH GbI HATPAXKICH
opaesom Jlenuna, a 25 HOAGpsi 1955 r. emy 6BUIO MPHCBOEHO HMS
B. . Jlenuua.

[ocse 3apepuienns Benukoit OteuecTBeHHOM BOMHBI TeMMIbi CTpo-
UTENbCTBA HOBBIX JHHHH Bo3pocan. B 1950—1954 rr. B Tpu 3rtana
Gbila BBE/EHA B SKCIIyaTaumio KoJbleBas JMHUSA, KOTOpas CBA3ana
MEXIY COGOH OCHOBHbIE »KENE3HOLOPOXKHBIE BOK3aJbl, YJAy4LIHIa
OGCIyKHBAHME MPUTOPOJHBIX MACCAXKUPOB M MEPEBO3KY HX B
UEHTPAJIbHYIO YaCTh ropoja.

B nepuox 19531969 rr. 6butM nmpopsens Ap6arcko-TTokpos-
ckas, Kuposcko-®pynsenckas, ['0pbKOBCKO-3aMOCKBOpELKas JIHHHH,
a B 1958-—1967 rr. coopyxena ®usesckan auuus. B 1958— 1974 rr.
NOCNCN0BATEJbHO 0 yYacTKaM BBeleHa B cTpoit Kanyxcko-Puxckas
JuHus. B 1972—1975 rr. cnaua B skcnayarauuio K nanoBcko-KpacHo-
NIPECHEHCKasA JIMHHUS.

30 pexabps 1979 r. orkpbitoch ABMxKeHHe 1o KasMHHHCKOM
JuHud, a B 1983—1985 rr. Beenena B skcnayarauuio CeprnyxoBckas

15



JHHHUS, KOTOpas CBfi3aja C LEHTPOM OOJBLIOH XKHJIOH MaccHB B
I0XKHOH 4acTH ropoja.

Ha 1 auBapa 1988 r. B 3kcnayatagMM Haxogutcs 9 JIMHHMHA
METPOMNOJHUTEHA, NPOTAKEHHOCTb KOTOPhIX B ABYXIYTHOM HCUHCJIEHHH
cocrasaseT 217 km. UmeroTcs 134 cranuuy, 47 U3 KOTOPHIX ABJANTCH
nepecajnouubiMi (puc. 1). CpegHecyTOUHble MEPEBO3KH MACCAXKHPOB
cocTapaaT Oosee 7 MJH. ue., & B OTAE/bHBIE [HH MPEBBIUAIOT
8 wmaH. Ha MoOCKOBCKHI METpOMOJHMTEH B CYTKH npuxoauTcs 419
o6beMa BCEX NaccaXKMPCKHX NEpPeBO30K ropoja.

Co gHA nycka B 3KCIJyaTapMio NepBOH JIMHHMM 3HAUYMTENbHO
MOBBICHIACH MPONYCKHAs CMOCOGHOCTb MeTpononuTeHa. Makcumasb-
Has YacToTa ABHXKeHHUs ¢ 15 map ysesuuusach f0 45 nap noesjpos B
yac nux. HaumeubliMi MHTepBan Mex1y [O€3JaMM B 4Yachl IHK
cocrapasieT 80 c¢. Takod yacTOThl ABHMIKEHHS HET HU Ha OJHOM
METpPONOJNHTEHE MHPA.

CKOpOCTb IBHXKEHHA [0€310B yBeauuuiach ¢ 50 po 90 xm/u,
a CcpeiHss KCIIyaTamHOHHAs CKOPOCTb — ¢ 26,7 no 41 xm/u.

[TocneBoeHHass UCTOPHUS METPOMOJNHTEHA XapaKTepHU3YyeTCs LHPO-
KHM H T0CJe/0BATEbHBIM BHEJpPEHHEM HOBOH TEXHHMKH, aBTOMATH3a-
MM ¥ MEXaHU3aLMU TPYyA0eMKuX npoueccoB. BHenpeHbl HOBHE Gosee
COBPEMEHHBIE THIIbl BArOHOB, [TOJHOCTBIO 3aKOHYEHA aBTOMATH3AlHsA
paGOTbl MOHH3HTE/bHbBIX NOACTAHI MM, BCE TATOBblE NMOACTAHUUH pado-
TAIOT Ha TeJeynpaBJeHHH, 060pyAOBaHbl AMCTAHIMOHHBIM yIlpaBJje-
HHEM.

[TosHOCTBIO MEXAHU3HPOBAHBI KOHT POJIbHO-KACCOBLIE ONEPAIHH Ha
CTAHIHMAX, [JS 3TOrO YCTAHOBJEHbl ABTOMATHUECKHE KOHTPOJIbHBIE
[YHKTBI 110 BXOLY W BbIXO/Y, pa3MEHHbIE aBTOMATbl, CYUETHO-ACHEXKHbIE
MaLUHHBI.

BuejpeHue cucTeMbl aBTOMaTHYECKOIO PEryJHPOBAHHA CKOPOCTH
noe3no (APC) Ha JIMHHSX NOBBICHJIO CTENEHb GE30MaCHOCTH JBUXKE-
HHA [0e3[0B, MPOMYCKHYIO CNOCOGHOCTh JHHMHA, O6GJEryuIO TPYL Ma-
IUMHUCTA M MO3BOJIWIO NEepedTH Ha ynpaBJ/eHHe MOe3[0M OJHHUM Ma-
IIMHHCTOM 6€3 MOMOLLHHKA.

ITo o6bemMy maccaxkHpPCKHX NEePEeBO30K, MHTEHCHBHOCTH IBHXKEHHS
¥ HCIOJb30BAHHIO TEXHHUECKHX CpencTB MOCKOBCKHE METPOMOJHTEH
npep3oues 3apybexKHble METPONOJHUTEHHL.

[To npoTSKEHHOCTH JIMHUI CTOJMIHYHAS [OJ3EMHASA XKeJe3Hasd 10PO-
ra ycTynaeT ToJbkO MeTpononurenam Hbio-Hopka, [Mapuxa u Jlouzo-
Ha. A 1O rnepeBO3KaM MAcCa)KUPOB OHa 3aHMMAaeT MepBoe MECTO
B MHpe — GoJiee 2,5 MJpJ. YEJOBEK B IO

B naauax Hacrosiuiero u 6yayuiero pasBHTHA I. MOCKBB 60iib-
110 BHUMaHHe yessaeTca aajbHeHluIeMy CTPOUTENbCTBY METPOTOJNUTE-
Ha — IVIABHOT'O BHJd TOPOACKOrO TPAHCIOPTA, pa3peliamolero npood-
JIEMY MacCOBbIX, GBICTPbIX M yA06HBIX NepeBO30K maccaxHupos. [ene-
paJibHbIM IIJIAHOM [EPCIEeKTHBHOTO pPAa3BUTHA METPOIIOJIMTEHA [pe-
AYCMaTPHBAETCA YBEJHYHTb MPOTHKEHHOCTh JHHHUE B NIpejeax ropo-
ga 10 320 kM. JIo 1990 r. nianupyercsa nMOCTPOMTb 45 KM HOBBIX
JINHHH.
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§ 3. JlenuHrpagckud MeTponoJHTeH

Bropeim no penuunne B CCCP W ogHum M3 ayumiux B mHpe
siBJsieTCsl JIEHUHr paCKHE METPONOJIMTEH, KOTOPBIH HAaYaJl 3KCIIyaTH-
poBaTbcsl 7 HOAGPs 1955 . Meurta o CTPOHTENBCTBE METPONOJHTEHA
B I0pEBOMIONHOHHON cToJHIle [leTepGypre TakKe HMeeT 1aBHIOIO HCTO-
puo. Benomuum crpoku A. C. Ilywkuna:

MocThl uyryHHble upe3 BOAbI
Ularuyt mwupokowo ayro#,
PasgsuneM ropsl, mox BOROH
[Tpopoem aepsocTHble CBOAHL...

Koneuno, Bo Bpemena A. C. [lyuwkuna TpyaHo Oblo mpepnoJa-
ratb, 4To GYyJ€T NOCTPOEHO TAKOE COOPYKEHHE, KAK JIEHHHIPaCKHH
METPOMOJNUTEH C UYYAECHBIMH MOA3EMHBIMH ABOPLAMH, TI€ UHCThIH
BO3/lyX W yCTOHYMBasa TemIepaTypa — siBjeHue o6biyHOe, OygHHUHOe.
Komdoprabenbuble Baronbl M Geryuiie 10pOXKKH, MOCTPOEHHbE Ha
JIEHUHTPAACKHX 3aBOJAX, CTaJd TAKUMH K€ NPHUBBIYHBIMH, KaK CIIO-
KO¥MHas raagb HeBbl, KakK NPAMONMHERHOCTb JIEHHHTPAACKHX YJIMIL,
MX aHTHYHAas Kpacora.

JIEHUHTrpaACKHI METPOMONUTEH 3aPOKAAJICH TAKKE HENErKo. Eciu
MOCMOTPETh apXUBHBIE MaTepuadbl, To Oosnee 20 NPOEKTOB PYCCKUX
U 3apyGexHbiX MHXEHEPOB O CTpPoMTeslbcTBe MeTpo B IlerepGypre
ObIIM OTKJIOHEHbI [[@PCKUM NPaBHTENbCTBOM.

B wnauane Beka BHMMaHHe NpHBJEK MPOEKT MHKeHepa Ilerpa
WBanoBuua Banuuckoro, koropbift 6bl1 npencraBied B IlerepGypr-
ckyto ['ocynaperBennyo aymy. 310 6bl1 CMEJbIH IPOEKT METPOMNOJH-
T€HA, BbINOJHEHHBIH TaJaHTJAUBBIM UHKEHEPOM.

ABToOp npejJsiaraJ noCTPOUTh HA 3cTAKALAX BbICOTOM OT 5 M 10 10 m
KeJe3Hylo gopory gauHo# 95,5 Bepcthl. Jlisi nepexoga uepe3 Hepy
M Apyrue BOAHBIE MIperpajbl mpegJsaragoch nocTpours 11 Mocros.

[TpoexT nmpeaycMaTpHBas CTPOMTENIBCTBO YHUKAJBHOTO LEHTPAJb-
HOrO BOK3aJ/a, TPH 3TaxXa KOTOPOTO 10JKHbI ObUIM CTaTh TJIABHbIM
Y3JIOM BCEr0 [1aCCaXKHUPCKOTO [IBHXKEHHH Tropoja.

Ha Bcem nmyTH merTponoJsureHa ijs MOCajKH M BbiCAiKH Macca-
KHUPOB Mpeanoaaragoch coopyaurb HeGonbline cranguu. [1as nogbe-
Ma MaccaxHpoB Ha IIATHOPMbl [JIAHHPOBAJIOCh YCTAHOBUTbH JIU(TLI
H KpbIThle METaJJIMYeCKHE JIECTHHIbI.

[Tpoekrom unxenepa banuuckoro npeaycmMaTpUBasoch CTPOUTEb-
CTBO OOJILLIOTO BHELIHETO W TPEX MaJbiX BHYTPEHHHX KOJbIEBbIX
JIMHHH, a TakXKe OTAeNbHOrO OoTBeTBJeHus k Hosomy nopry, Mop-
CKOH MpHCTaHM, BLoJb 00BoaHOrO KaHasna v k I[lopoxoBeiM 3aBogam.

Bonbuioe kombmo p0MKHO ObBLIO NPUMBIKATH K 1EHTPAJBHOMY
BOK3aJy, 3aTeM HATH BioJb DoHTaHKH, nepeceub CeHHYIO MIOLAAb
(mowanb Mupa), a satem, npoitas no HabepexHoil EkaTepuHHHCKOTO
(ubine ['puboenoBa) kaHasla U pekH Moiikd, Habepexuolt Boabuioi
Hesbi, nepeceub Hey mporus 12-if nmuuuu BacuibeBckoro ocTposa.

3arem uepes [lerepbyprckyio cropony, Kpecrosckuil u Kawmen-
Hbii ocTposa, Hosyw nepesHio, BeiGoprckyio cropouy, OXTy, MHMO
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Anekcaunpo-HeBckoil JaBpbl, N0 HabepexHOH OGBOAHOrO KaHaJa
[0 IEHTPAJbHOrO BOK3aJja.

[lepBoe BHyTpeHHee KOJbIO NPeNarajoch IMPOJNOKHTL OKOJIO
Jlernero u TaBpuueckoro camgoB, no CyBOPOBCKOMY [POCIEKTY H
JIMroBcKo# yJHie.

Bropoe BHyTpeHHee KoAbuLO MJaHHPOBaJoCh npoBectd no Ba-
CHJIbEBCKOMY OCTPOBY, a Tperbe 1o Ilerep6yprckoit cropoue.

[poekT npeaycMarpuUBas ABHMKEHHE Ha 3JEKTPHYECKOH TsAre, C
HHTEPBAJOM MeXay Hoe3gaMu 2,5 MHH H CKOPOCTbIO JBHXKEHHS
a0 70 Bepct B uac.

[lpoekT nmpenycMaTpHBaJg NOAHATb HEKOTODbE HU3MEHHbBIE YaCTH
[Merep6ypra (Cmosenckoe nose, ['aBanb M ap.) ads ocnabiaenus
nedcrBus HaBogHeHud. [1poekT 6bl1 0100pEH, HO HE OCYIIECTBJEH.

AxiHoHepHOe OOLIECTBO PYCCKHX 3JEKTPpHUECKHX 3aBonoB «Cu-
mMeHC M TafbCKe» NPEMJOXKUIO BTOPOH IPOEKT, KOTOPbIM MJIaHH-
pOBAJIOCh CTPOMTEJBCTBO NOA3€MHON MarucTpasau noa Hesckum npoc-
nektoMm. OcCyi€CTBJAEHHE 3TOrO MPOEKTa JaBaJO 3HAUWTEJbHBIE INpe-
MMYIIECTBA, KakKHe pgaeT MoasemHblit merponosured. [lpoekr Obli
OTKJIOHEH.

Tperuit npoekr Obll mpemjoKeH O€JbIHACKHMH HHXEHEpaMH
U. Toase u I1. ®. Jlepo, coBmecTHo ¢ uHxkeHepom B. H. Bensesbim,
texuukoM M. T1. Mysabxaunosbiv u npombiuiieHHukoM I'. T. Tlosu-
JIOBBIM. DTHM MPOEKTOM MPEANOJIArajoch MpoJNOXKHTh JHHHIO oT Ka-
3anckoro mocra no Hapsckux Bopor ¢ 11 cranmuamu. Ho u stor
NpPOEeKT OblJ1 OTKJOHEH.

U toabko npu CoBeTCKOH BJACTH JIEHHHIpagubl MPUCTYNHJIN K
CTPOHTEJbCTBY METPOINOJUTEHA.

[Tocsie OKOHYAHHUS CTPOUTEJNBCTBA NEPBOH OYepeH METPONOJIUTEHA
B MoOCKBe JIEeHMHIpPajllbl HauyajlH TFOTOBHTHCA K COOPYMKEHHIO TaKOH
XKe 1ojg3eMHOl MmarucrpaJji. Beckope HauyaloCh CTPOHTENBCTBO, KOTOPOE
JIOJKHO ObLIO 3aKOHUMThCA cpadedl nepBo# JuHHH B 1942 r. Onnako
BOMHA MoMellaja OCYLIeCTBHTb NpoekT M B 1941 r. ObLIO NPHUHATO
peLIEHHE O KOHCEPBALMH COOPYKEHHUS JIEHHMHIPALCKOTO METPOMOJIHUTE-
Ha. MeTpoCcTpoeBLb B CYpOBbIe TOLbl BOHHBI CTPOM/IH HE METPO, & CO-
opyXaJii JereHaapHyo nepenpaBy Ha HeBckom «nATauke», BOCCTa-
HaBJMBAaJM pa3pyLIEHHbIE XKeJe3Hble JOPOrH, MOCTbI, BOK3aJ/hbl. Pyko-
BOACTBO JeHuHrpaackoro obgacrHoro komutera KIICC cieguio 3a
TeM, YTOGbl METPOCTPOEBIIEB HE NOCHLIAJIH HA ONACHBIE YIaCTKH (POH-
Ta, 3a60THI0Ch O TOM, YTOObI 1aXKe B TEX YCAOBHAX COXPAHHTh Kaapbl
CTpoOHUTE/IEH METPO, MPOSIBJAS TeM caMbiM 3aboTy o Oyayliem ropoaa.

B 1945 r. no peweHUo NpaBUTENbCTBA CTPOHUTENBCTBO METPO-
noqureHa B JlenuHrpane 6bu10 Bo3oOHOBJAeHO. Kak U B MockBe, €ro
cTpowsa Bcsi cTpaHa, Gosee 300 nmpeanpuATHA BBINOJIHAIHM 3aKasbl
crpoiiku. MerpocTpoeBibl MockBbl 06ydasH JeHHHrpaaues, Oblid
YaCTbIMM FOCTAAIMH B TOHHEJNAX H HA CTAHIIMAX.

B koukypce Ha Jyyllide MPOCKTbl CTAHLMH NMPHHUMAJIH yuacrHe
Gosee 100 apxuTekTopoB. JlyuuiMe H3 Jy4ylIMX ObLIM MPHUHATBL K
ocymwecrBaenrio. M Bor 15 Hosi6ps 1955 r. rmaBublil gucnerTyep
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log nycka 1855 r.

Puc. 2. Cxema JiHHW#A JIEHHHTPAACKOrO MeTPOMOJHTEHA

JIEHHHIPALCKOTO METPOTIOIHTEHA JaJl IPHKA3 IePBOMY 110631y OTHpa-
BHTbCA N0 JHHHH ABToBO — [liomans BoccTanus Kuposcko-Bbi-
60ODPICKOro yvyacrka.

DTOT yyacTOK COEAMHSI KPYNHbIE NPOMBILIJIEHHbE PafOHbl, Iie
pacnojarajnock 6oJblIOE KOJHYECTBO 3aBOAOB H HabpHK — JereHaap-
Hbie Kuposckuit n Bbl6Oprekuil pafionbl ¢ 1@HTPOM H BCEMH ISITbIO
KEJIE3HONOPOKHBIMH BOK3anamu — Punasnackum, baatuiickum, Bu-
tebckumM, Bapurasckum u MoOCKOBCKHM.

Cuycrs 6 aser, B ampese 1961 r. nowau nepsbie mnoesga Ha
Mockoscko-TleTporpaackoil nHUH, HMeBIIel 5 cranuuii. Uepes asa
ropa eme 4eTblpe craHuud: [lgomaap Mupa, Hesckuil npocnexr,
["opbkoBckas u [leTporpaickasi NpHHSIM JIEHUHTPA/LEB.

Bckope B 10)XKHOM Hanpas/ieHHH GbUIM BBeJEHBl B 3KCIIYATALMIO
craHuuu Mockosckas, 3Be3anasi, Kynuuno.

Ha crannun Kynuuso naccaupbl MOrau nepecects 6e3 0co6oro
TPYZa HA 3JIEKTPOIIOE3Aa KeJe3HOH A0oporH, caeayoiude g0 [1apaos-
cKa ¥ [lywkuHa.

B 1967 r. Geuta BBesena Hescko-BacusieocTposekasi JHHHS C
YeTbIpbMA CTAHUMSAMH, KOTOpas 3arem Ipollia BAOAb Hesb 10
craHuuu JlomoHocosckas. dtoit nunuell Hesckuli pafion 1 Bacusbes-
CKHH OCTPOB ObLIH HAN€XKHO CBf3aHbl C LEHTPAJbHHIM DaHOHOM
ropoaa (puc. 2).

B BOCEMHAECATHIX IOAaX CTPOUTEJBCTBO NMPOJOJKAIOCH YCKOPEH-
HbIMH TEMMAaMH, YTO MO3BOJWIO IYCTHTH METPOIOE3fa B JajbHHe
MHKpOpaiorbl JlauHoro, YabsankH, ['paxpanky.

20

CTpOUTENBCTBO JIEHHHTPAJCKOTO METPOTIONIHTEHA OBLIO CONPSAKEHO
¢ OCOOBIMH TPYNHOCTSIMH, CBA3aHHBIMH C reorpauueckdM H reoJo-
rHYecKHUM pacnoJsioxkeddem ropoaa. I1poxoqumkH 3adacTyi BCTpe-
qaJjii OPOMHBIE BaJlyHbl, OCTABLIMECA CO BPEMEH JEJHHKOBOrO Ie-
puona, cnabble, B OTHAEJbHbIX C/ayuadx KpaHHe KXHIKHE TIDYHTH,
NoJA3eMHblE GOJIOTA, PEKH H 03epa, pas/oMbl H IIbIBYHbL. B mupooi
NPakTHKE NPOXOAKH HE ObLIO CTOMb CA0KHBIX ycaoBui. Caydanocs,
4TO leJble BOJONAAbl BOAbl M IPA3H BPBIBAIHCH B TOHHENH, CO3/a-
Bas yrpo3y He TOJbKO COODYXKEHHSIM, HO H I[OJBEpPras OmaCHOCTH
JKH3Hb paboTalollnx. Memanu rpyHTOBble BOJbI, BbICOKOE JaBJeHHE
M1acTOB 3eMJH H Jpyrue CTHXHHHble HeoHMmaHHOCTH. M TosbkO
OMBIT CTPOUTENEH, HHIKEHEPHEIH pacyeT, TBOPUYECKHH H CMeJIBIH NoaXoa
K peLIeHHIO BO3HUKAIOWHX NPobJeM MO3BOIAIN HAXOLUTh BHIXOJ H3,
Ka3a/0ch Gbl, GE3BBIXOJHBIX CHTYaLHH.

§ 4. Knesckuit METPONOJAHUTEH

Tperbum wmerponoautedom Coserckoro Coloza cran Kuesckuit
METPOIOJIUTEH, KOTOPHIH COOpYKacsd KaK HHKEHePHO-TPAHCIIOPTHHIH
M XYI0KEeCTBEHHO-aPXHTEKTYPHbL KOMIJIEKC cToqHIbl COBETCKOH Yk-
pauHbl. [IpH CTPOHTENBCTBE 3TOIC METPONOJHTEHA Obll LIMPOKO
MCMOMbL30BAH ONBIT JIEHHHIPAAUEB H MOCKBHYEH, NPUMEHSJIHChH HO-
Belas roOpHONPOXOAYECKAA TeXHHKA H caMble COBpPeMEHHblE H Mpo-
FPECCHBHBIE KOHCTDYKIIHH.

[pennpasauuunblii neHb 6 HosbpA 1960 r. 3anOMHHWICS KHEB-
JSIHAM Hanoaro. B ToT menp mepBblH noe3n, yKpalleHHHH TpaHcna-
paHTaMH, pacnaxHyJ ABepH 1Js MepBhlX NaccCakKHpPOB H NPOCae0BaN
yepes cTaHuMM Boksanbuas, Yuusepcuter, Kpemiatuk, ApceHasbuyio,
M uenp.

B03MOXHOCTH CTPOUTENBCTBA KHEBCKOIO MeTpONOJHTEHA H3yua-
aucsk eme o Benukoit OtevecTBenHoll BofiHbl, Koraa paspabarTh-
BaJcd redepanbHbll mjadH passutHa r. Kuesa. OnHako yjanoch
HauyaTb CTPOMTENBCTBO JHIIb B 1949 r., Korna GbliH BOCCTAHOBJEHb:
MHOTHE ropoja, pa3pyllieHHble BOHHOH.

Ha nepsoit Cearomnno-bposapckoil Tpacce nedcTBYOT 14 craH-
uuil, nporsikedHocTb ee Gosee 19 kM. 3ieck BuepBHE OblIT IpHUMe-
HEH MEXAHH3HPOBAHHBIH IOPHOUPOXOAUECKHH IIHT, TAK HA3bIBaeMbli
«Kuesckuit», paspaGoransbii  KueBmerpounpoekrom, Kuesmerpo-
cTtpoeM, [yaBToHHesnbMmerpocTpoeM H LieHTpasbHbBIM HaydHO-HCCJE-
AOBATeJbCKHM HHCTHTYTOM TPAHCIOPTHOI'O CTPOHTENbCTBA MHUHTpaHC-
CTPOsl. DTOT IUHT NO3BOJHJ B TNpPeeIbHO CXKaTble CPOKH C BHICOKOH
IPOHU3BOAUTENBHOCTBIO IPOHTH TPACCH CTAHIMHA [Ty 6OKOTO 3aJ102KEHH S
Boksanbnyio, Yuusepcuterckyio, Kpemartuk, ApceHasbHyo.

B 1963 r. 6bu1 nmymeH Bropoli yuyacrok, B 1965 r.— rtperufi.
Ha stux aByx ydyacrkax Oblau mocTpoeHbl 5 craunui. Hepes J[Henp
OBl COODYXEH COBPEMEHHBI MOCT [/ T0€310B METDPOINOJHTEHA
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Puc. 3. Cxema aunuii KHeBckoro merponoantesa

u asroTpancnopra. B 1968 r. 6bl1 noctpoen yersepThil u B 1971 1.
Gbl1 NPHHAT B SKCIVYaTALHIO MATHIH y4acTok (pHuc. 3).

KueBCKHi METPONOJIHTEH CTal HeOTBEMJEMOH 4YacTbio Topoaa.
Tpynuo npezxcraButh ce6e Kuep 6e3 cenoro Jlnenpa, 6e3 KaliTaHos,
Ges Bnanumupcko# ropku u Ilopona, HO ue meHee TPyAHO mNpen-
CTaBUTb cefe cedyac cTOIHNY YKpauHbl 6€3 MeTpOMOJNHTEHA.

§ 5. Touaucckuit meTponoanten

11 anBapsa 1966 r. rocTenpuumMHO pacKkpbliuCh ABEPH 6 CTAHLHIL
merponosuTesa T6usucH, nepsoro B 3akaBkasbe, yerBeproro B Co-
Berckom Corose. Berymua B cTpoit neHCTBYIOHX YYaCTOK MepBOii
ouepenu OT crauuuk [Hupy6e no cranuuu Pycrasenu. JIluHus mpo-
TSXKEHHOCTBIO 6,3 KM CBfi3aslla KpynHediiuil npombliiieHHsii Jle-
HUHCKHH pafion ropoxga c¢ uewtpoM. Yepes rox, B AHH MNpPas3pHO-
BaHHA 50-netnefi rogoBmuHbl Besukoit OKTGPbCKOH COIMATHCTH-
YeCKOH DEBOJIIOHH, BBEEH B 3KCHIYATALHIO BTOPOH YYaCTOK MEPBOH
ouepenn ¢ Tpems cranuuamu: [lnomanb Jlewuna, 26 Komuccapos
u 300 Aparsunues. A 10 maa 1971 r. Havajoch OBHKEHHE Ha
TpeTbeM Yy4YacTKe NepBOH ouvepead ¢ aBymsaA craudpusamu Mcanwm u
Cawmropu.

Takum o6pasom croaxna ['pysun noayduia 106POTHOE, MOMIHOE,
TEXHHYECKH OCHAIIEHHOE TPAHCIOPTHOE NpeANpHATHE C YHHKAAbHBIMH
COOPYXEHHUSIMH U YCTPOHCTBaMu (puc. 4).
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Puc. 4. Cxema aHHHA TOHIAHCCKOTO METPONOJIHTEHA

MeTponosutes cpasy 3apoeBaJ MOMYJAPHOCTb Y TOHIHCLEB 34
CKODPOCTb, Ha1€KHOCTh, Ge30MaCHOCTb, BBICOKYIO KYJbTYDY OGCTYXH-
Banus. Y ero passuTHe Npojoskanocb. 15 cenrabpa 1979 r. Gbuia
BBEJEHA B CTPOH BTOpasi Oyepeib Ha yuacTKe naomanb Boxsasb-
Has-2 — JleqHcH ¢ TATbIO CTAHIHSIMH.

dopmupoBaHHe KoJeKTHBA TOHJMCCKOrO METPOMOJIHTEHA Haua-
AOCb MOYTH 3@ Toj [0 Hadaja 3KCIJIyaTanuu. 3a8 KOPOTKHH CpOK
6BL10 MOATOTOBJEHO HOATOPbl THICAYH MAILHHHCTOB, 3JE€KTPOMEXAHH-
koB 3ckajaropos, CLIb ¥ cBfi3H, TATOBBIX M MOHM3HTEJNbHbIX IMOA-
CTaHUHH, MyTeHAeB, CAHTEXHHKOB, ABMKEHIEB H T. A. [IpH moaroroske
MCIIOMb30BaJICA MHOTOJETHHH ONbIT 3aKABKA3CKOH KeNEe3HOH JOpOTH,
rie BBIPOCIH MHOrHe paboTHHKH TOHMHCCKOrO MeTPOMOJHTEHA.

OrpoMHyi0 MOMOIIb B MMOATOTOBKE KaApOB BeAYLIHX NpOdeccHi
okasasu pa6oTHuiKH Jlennurpanckoro, Kuesckoro i oco6enno Mockos-
CKOTO METPOMOJIHTEHOB, ILEAPO [EJMBIIHECS C TOWUJIHCIAMH CBOHM
OMBITOM.

Oco6eHHO MIUPOKOH U MHOT00Gpa3Hol Oblyia 3Ta GpaTCcKasi NOMOLLb
B [HH, KOrga Ha yuacrkax TOUIMCCKOTO METPO HACTYNHJ Open-
nyckoBod mepuoa. B atu aun TO6uauCH CTAHOBHJCH MO-HACTOSIILIEMY
pOAHbIM AOMOM JJs1 OpeAcTaBuTesefl MHOTHX TOPOAOB CTpAHbl —
OTAEJNIOUHHKOB, MyTeH[1eB, MOHTaKHUKOB.

MocCKBHYH ¢ 6OJIbLIMM MAcCTePCTBOM BBIMOJHSIN OTJeJOYHbiE H
MOHTaKHble paBoThi, GAUCTAIH CBOHM HCKYCCTBOM H yMeHHeM 0Gpa-
[AThCH ¢ Pa3HOOGpPasHblM OGJHIIOBOUHBIM MAaTEDHAJIOM H3 TPY3HH-
CKOTO MPamopa H CpaHUTa, CMOHTHPOBAJM NepBble 3cKanaropbl To6u-

23



JIACCKOr0 METPONO/IHTEHA HAa CcTaHUMH Mapmkasumsuan, OTauuHO
MOTPYAHIUCD JIEHHHIPAALBl HA MOHTaXe 3CKanatopoB craupui Ok-
TA0pbckasi ¥ Bok3ajibHas, NOHH3HUTE ] bHBIX HOACTAHILIHH, KOHTAKTHOU
ceTH. KueBJisiHe, ciaBsiiiecs: CBOEH CBAPOUHOL TEXHHKOM, CKOHCTDYH-
poBa/IK CrelHalbHbIA arperar, KOTOphii a1 BO3MOXKHOCTb CBAPHBATh
CTBIKH DEJIbCOB HEMOCPENCTBEHHO B TOHHEJSX.

B coopyxennn TOMIHCCKOrO METPOMOJHTEHA YYACTBOBAIM COTHH
NpennpHATHi cTpanbl. MOcKBa MOChLIala MOABHKHOH COCTAB, SJ€K-
TPOUYaCOBbIE CTAHIMH, BEHTHIATOPH, CBETHIbHHKH, NYJIbTbI-Ta6,10, 11(H-
TBl MHTAHHSA U MHOTOE JPYroe.

JleHnHrpas M3rotTaB/HBaj 3CKaNaTOPhl, MACJSHEE BBIKJIOYATEH,
kommyraropel ATC; Kues — ppoccenb-rpancdopmatopbl, NpHBOAa
aBTOCTONOB; XaPbKOB — PACHPEE/HTEIbHbIE [IIUTH, CTAHIHH CBA3H.
M3 Hosoit KaxoBxu Bes.u JNBUratesv, U3 MegHOropcka — Maruur-
Hble MycKare/i, KpacHonap nocraBisj CHIOBbIE paclpeeuTeIbHble
mkapbl; Pura — cBeTHJbHHKH, peakTopbl; 3amopOXKbe — BBIIPAMH-
TeJ/IbHbI€ arperarbl, TEIJIOOOMEHHHKH, aHOAHbIE BHKIIOYaTe u. Huxue-
JHENPOBCK CHAOXKas cBeTOGOpamH, KaGebHBIMU Mydramu; [omenb —
PEeEHHbIMA M CHIOBBIMH WIKA(aMH, CTPEJOUHBIMH TapHHTYpAMH.
M3 Csepasioscka Beasn Tpanchopmaropsl, u3 UeGokcap — KOHTaKTO-
pbl, pesie, MarHuTHble cTadiuu. THpacnoab pasaj cBeTHIbHUKH, Ka-
MBIIIHH — H30JATOPHL H T. J.

B cBow ouepexb [pysusi mocrasasiia u mnocrasasier Mpamop
A/l OTA€JIKH CTAHLHA BCEX OTEUeCTBEHHBIX METPOMOJIHTEHOB.

bonee uem 3a 20 sier cBOero cyuecTBOBaHHS MeTpPOMOJIHUTEH
r. TOunucu cTan c0XKHBIM TPAHCTIOPTHBIM COOPYMKEHHEM ¢ JBYMSI
camocTositesibHbIMU JIHHUSIMH J[{1uny6e — Camropckoit u Cabypranus-
CKOH ¢ TepecajouyHbIM y3/10M Ha CTaHIHH Bok3sajbHas.

OGwasi npoTAKEHHOCTb TPACC B BYXINYTHOM HCUHCAEHHH JOCTHI-
Ja 22,9 KM, KOJH4ecTBO cradiuii — 19. loas MeTrpornoJuTeda B obiie-
FOPOACKUX MACCaKHUPCKUX MEPEBO3KAX MOCTOSIHHO BO3pacTaer ¢ 7% B
1966 r. no 35% B 1986 r.

B nepsbiii rox skcmyaranun 6blio nepesesedo 21,5 maH. macca-
KHPOB, a B 1986 r. — Bosee 163 may. NacCaX HpOB.

Metpono/iuren npoyHo BOLIEN B NOBCENHEBHYIO XH3Hb ropoaa,
0e3 MoA3eMHbBIX MarucTpasell HbiHe TPYAHO NPEACTABHTb KH3Hb MHI-
JIMOHHOH CTO/IMIB I0XKHOH pecnyG/uKH.

§ 6. bakuHckuii merponoauTen

Fon 50-s1etnst Benukoit OKTA6PbCKOi COLHATHCTHYECKON PEBOLIIO-
1IHH OBl BABOMHE 3HAMEHATEbHbIM A8 KHUTeJel croMnbl AsepGaii-
AXxaHa. B kanyd mpasgHuka 6 wHosi6ps 1967 r. ouu HOJYYHIH
HOBbIH BHJ OOILECTBEHHOIO TPAHCHOPTA — METPOMOJHTEH.

B mepBoHauanbHbIX BapHaHTax reHepasbHOTO MJaHAa pa3BUTHS
r. Baky cTpouTenbcTBO MoA3EMKH NpeaycMaTpHBaloch eme B 1932 r.

24

R P T S R

OznHako peaJsnsanus TOro M/aHa CTajna BO3MOXKHOW JHIIb TOCTe
no6eabl Hawero Hapoaa B Besukoit OTeyecTBeHHOH BOHHE.

B 1951 r. 6bl1 yTBepKJEH TeXHHUECKHH NPOEKT MePBOH ouepenH
Baxkunckoro metponoaureHa. C 3toro nepuosa OHJM HayaThl CTpPOH-
TeJbHble paborel. Tpyanauch B TPH CMEHH, C BBICOKHM TEMIOM,
¢ Gouabmum BooxaymesseHuem. OgHaxko B ceHtabpe 1953 r. cTpoH-
TeJIbCTBO GBLIO BPEMEHHO MpekpaiieHo. PaboTbl BO306GHOBHINCH JHIIb
B 1960 r.

CTpoHTENbCTBO BeJOCh B 0CO00 CJOXKHBIX [HIPOTe0JOr HUECKHX
ycJIoBHAX. JlaBieHHe HNOA3eMHBIX BOJ B 30HE MPOXOAKH TOHHES
MecTaMH MpeBblmaso 4 krc/cM’, TPYHT COCTOSL1 H3 BOZOHOCHOIO
H3BECTHSIKA C NPOCIOiHKaMy necka. [JosToMy BepBbIE B OT@UECTBEHHOM
METPOCTPOEHHH 3/1eCh IPUMEHHIH KOMOHHHPOBAHHBIA METOL IIPOXOKH
TOHHEJISI: KECCOHHBIH cNocof B COYETAHHH ¢ IMyOHMHHBIM BOJOMOHH-
XKEHHEM,

C nepBHX gHeH CTPOHMTENbCTBA ¢ GAKMHCKHMH KOJJIETdaMH OXOTHO
AEJHIUCh CBOMM ONBITOM MOCKOBCKHE, JIEHHHIDAACKHE H KHEBCKHE
METPOCTPOEBIIbI.

B coopyeHnu merpomnosureHa yyacrsosaso 6oqee 150 npexnpusi-
tuii 43 90 ropomos cTpaHbl. Ira crpofika Obuwia MNOHCTHHE BCeHa-
poxHoH. M 3pech ymecTHO BCHOMHHTH 3/1000ZHEBHO 3BY4alllHe H
no ceil genb caoBa C. M. KupoBa: «3zecb B baky, Ha sTOM
OrPOMHOM MEPEKPECTKE JOPOr, BEAYII(HX BO BCE YIOJKH 3EMHOIO
mapa, Ha JeJse, B XKH3HH, HAa TPAKTHKE CYMEIH OCYIIECTBHTb OJHO
W3 BeJMYaliiux TpeSOBaHHH Haled NpOrpaMmmbl — MEXHALHOHAJb-
1oe 6paTcTBO>.

C/10BOM, CTPOMTENIbCTBO METPONOJHTEHA B Daky ABHIOCH fpKAM
IPOSIBJIEHHEM TOPXKECTBA JIEHHHCKOH HAlMOHA/IbHOH TOJHTHKH, CBH-
J€TeJbCTBOM BBICOKOTO SKOHOMHYECKOrO pasBHTHS Haiued PoxuHsl,
3a6orhl KommynucTHueckoit mapruu Coserckoro Cowosa H COBUE’I‘-
CKOrO TPaBHTEIbCTBA O TPYASILMXCS CTOMHIBI coHeyHoro Asepbaiin-
Kaa. )

21 uioHsa 1967 r. B Baky 1o xe/ne3Hol qopore Npubbia HeoﬁubI‘JHbII/I
cocTaB M3 12 cHHe-roayGblXx BAroHOB MeTPO. 34 KOPOTKHH CpOK
6blja co3zaHa peMoHTHaa 6a3a, HayaJsach MOATOTOBKA CHEIHAJHCTOB.
[TapannenbHO BEJIHCh CTPOHTENbHO-MOHTAXKHbIE H MYCKO-HA/1a04HbIe
paGorbl. Bce opraHusanud, NPHHMMAaBIIHE y4yacCTHe B MOATOTOBKE
METpOIOJIMTEHA K MYCKy, B NpeafyCKoBOH mepuon paGoTanu Moz
neBH30M «MeTpo — 106HI€I0», H30 QHA B [€Hb HApaiMBas TEMIbI
pa6orbl. CTPOUTENBCTBY OKa3blBa/H BCEMEPHYIO MOMOIULb MapTHHHHE,
coBeTcKHE, MPOodCOIO3HblE H KOMCOMOJbCKHE OPraHH3auHH roposa H
pecnyGaHKH. B cBAI3H ¢ 3aBeplieHHeM ePBOH ouepend METPOMONHTEHA
M BBOJOM €€ B SKCILyaTallMi0 B KaHyH mpasgHoBaHHua 50-1eTus
Besukoro OkTa6psi 6aKHHCKOMY MeTPONOIHTEHY OblJIO IPHCBOEHO HMS
B. Y. JlenuHa.

W, HakoHel, HACTYIHJ] MOMEHT HCIBITAHHA Ha MNPOUHOCTb BCErO
coOpyxKeHHsi — Myck npobuoro noesza. OH cocTosiics 16 okrsibps
1967 r. Ha kaxno# cTaHuMH noe3g BCcTpevaJH JHKYIOWHE OT PaioCTH
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Puc. 5. Cxema aunuit BakuHckoro mMeTponosurena

CTPOUTENH H 3KCIIyaTalHOHHHKH. O6KaTka npojgogaxkajiach 20 auell.
A 6 nos6ps 1967 r. Ha cTanunu baxbl COBETHI COCTORAIOCH TOP KECTBEH-
HOe OTKpbiTHe Nepporo yyacTka. Ha spemennofl TpubyHe psuom ¢
npeacrasuTensmu LIK KI1 Asepbatinxkana, npaBuTenbcTsa peciybiu-
KH, I'ODKOMa H TODHUCIONKOMA — 3HaTHbhle CTPOHTENH H OyayliHe
KCIUIYATALHOHHUKH, TOCTH H3 OpaTckux pecnybauk 3aKapKasbsl.

B 10 4JacoB 15 MHHYT nocje TOPXKECTBEHHOrO TYiKa [MepBbIH
noesn ¢ naccaxupamu OTnpasuicsd B NVTb. [aK OGakHHubt 3a neHb
10 50-netus Bengukoro OKra6pst DONYUYHJH HOBBIH COBpeMEHHBIH
BHJ OOLIECTBEHHOTO TPAaHCIOPTA.

B nocseayioune roas no3Tamnyo GbliH BBEAEHB B IKCIVIVATALHIO
HOBbIE yUacTKH M CTaHiuH. B anpene 1970 r. mopapkoM MeTpo-
crpoutenedl x 100-setuio co pua poxnenus B. W. Jlewuna asuics
NYCK CTAHUMH YJ/1Y3 U eperona mpoTsixKeHHOCTbIO 15 kM. B caenyio-
meM roay BCTYNHJAHM B CTPOH peHCTBYOumiMe cTauuHH A3u36eKoB,
Aspopa, Hedruuasip wa Tpacce mpoTsiKeHHOCTbIO 5,3 kM (pHC. 5).

OTKpbiTHE ITHX TPeX CTAHUHH 3HAYHTENLHO YJIYUILHIO TPAHCIOPT-
HBbIE CBSI3H HOBOTO GOJ/IbILOTO }KHJIOT0 MaccHBa — Hoceaka UM. ['yOku-
Ha ¢ ueHTpoM. [locaenHss craHuua nepsofl ouepean Bakuuckoro
meTponosuTeHa Husamu ¢ npuseraomum neperoHom npoTsiK eHHOCTbIO
2,2 kM Oplaa 3agefictsosana 31 zekabpa 1976 r. B xauyH 60-jmeTus
OKTAGPBLCKOH PEBOMICLIHH.

CeroxHa meTponojuTeH croaunst Asepbaia)kaHa HrpaeT pellaio-
myio poib B ofecreyeHHH OGIECTBEHHBIM TPAHCIOPTOM KHTeNEH H
rocte#t ropoga. [1poraxeHnocTs apyx JuHuil baknuckoro merponosu-
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TeHa cocTasdsieT 25,2 kM. ExeaneBHO Ha MeTPONOJIHTEH NPHXOAUTCSH
Gosee OnHONH MATOH BCeX MacCaXMpOIEpPeBO30K ropoaa. B cpenneM
3a CYTKH ToJy0fble 3KCIpeccht JOCTABASIIOT K CTAHUHUAM Ha3HayeHust
6osee 450 TbiC. MaCCaKHPOB.

BakuHuaM TpyjHO HblHYE NPEACTABHTb CBOH ropoa 6e3 meTpo-
noauteda. OHH nopOH He 3aMevarT TY HJAH HHYIO NEDEMEHy Ha
cranuusix. MM Kaxercs, yTo 3TOT Kom$opraGe/bHblil TPaHCIOPTHbIMA
KOHBEHED HE HMEET IpaBa HA OCTAHOBKY, HA MEPeAbllIKH H JO/KEH
paboTaTh ¢ TOYHOCTHIO 44COBOTO MexaHn3Ma. KM onn npasbl. bakuuckue
METPOTIOJHTEHOBbl PabOTaT YETKO H HA[EeXKHO.

§ 7. XapbKOBCKHI METPOMOJIHTEH

XapbKOBCKHH METPOIOJNHUTEH LIECTOH B CTPaHEe 10 BPEMeHH COOpY-
JKEHHS W BTOPOH Ha YKpanHe OpPraHHYyeCKH Bnucancs s O6IHK ropoja.
[oayropamuanuonnslil XapsKoB OAHH H3 KPYMHEHLIMX NPOMBILIIEH-
HbIX, HAYYHbIX H KY/JbTYPHBIX LEHTPOB Halled CTpaHbl, ropox cnaas-
HBIX PeBOJIIOUHOHHBIX TPajAHIHUH, GOeBbIX 1OABUIOB H TPYAOBBIX CBEp-
wennit. Ero 3Hams yxpawawot opaeHa Jlennsa n OKTAGPbCKOH
PeBoJtiouuH.

HcTopHUecKH CJ0XUBLIASCS pajHalbHas MJIaHHpoBKa XapbKoBa
C CyXMBAWOUIMMHCH 10 Mepe NpPHOJIHKEHHST K UEHTPY YJIHUAMH,
3aCTPOEHHBIMH ~ MHOTO3TaXKHbIMM ~ J1OMaMH, CHJbHOlIEpeCEYeHHbIH
penbe(p MECTHOCTH 3aTPYJAHAIOT PA3BHUTHE CpeacTB HAa3eMHOro yJHYHO-
ro tpascnopra. OT/Ae/bHble KHJble PAHOHbBl yAaseHbl OT IpOMbILI-
JIEHHBIX MPeNpHATHH H LEHTPa ropona, rae pacrnoJokKeHbl yuyeBHble
3aBejieHHSl M HAyYHO-HCCJE10BATENbCKHE HHCTHTYTbI, Ha 3HAUYHUTE/b-
Hble pPacCTOsIHHS.

B yc/10BHAX CI0XKHUBLIEfCA 3aCTPOHKH PELIHTD 1pOG/IeMy l1accaxH-
pONepeBO30K MO TOJNBKO COBPEMEHHbIH MOA3eMHBIH BHA TPAHCIOPTA.
[IpoekTHOe 3ajaHHE Ha CTPOUTENLCTBO NEPBOH OUYEPEesH METPONOJIH-
TeHa B Xapbkope Obl10 yTBepkaeHo B 1967 r. A yxe B cie-
AYIOILEM HAYa/0Ch BO3BEJEHUE MOA3EMHON MarncTpany IHHOH 18 km
¢ 13 cranuuamu. B XapbkoB NpHOBIIH METPOCTPOUTENH H3 bBaky,
Kuepa, ropusiku u3 [lonenkoro u [TOAMOCKOBHONO yroJbpHbX Oac-
ceinoB. CTPOUTENbCTBO BEJOCh B CJIOXKHbBIX I€OJIOTHYECKHX YCIOBHSX.
Tak, TOBLKO Ha MepBOH JHHUH 6 CTAHUMMA H 7 KM [I€EPETOHOB NOCTPOEHDI
B IUILIBYHAX H APYTHX OGBOJHEHHBIX T'PyHTax. TOHHEJNH MpOJOKeHb
04 ABYMS peKamu XapbKop M JlomaHb M I'yCTOHACEJEHHBIMH rOpOA-
CKHMHU KapTanamu. [Ipu Bo3BeseHuu nepporo yyacrka CpepasoBCKO-
3aBOACKOA JHHHH CTPOMTEJH NPOJOXKHAH GoJjee 25 KM TOHHEJ,
BbHYAH 1,3 MaH. M° rpyHTa, yaoxuan okoso 190 Thic. M° Mpamopa
H rpadura.

Pabora Besach 10 HanpsixkedHomy rpacuky. Harpanoit 3a tpyn
cTaJ AOArOXKAAHHBLIN NpaspHHuHbil gewb 21 aBrycra 1975 r., koraa
TCocynaperBeHHasi KOMHCCHS NIOANIMCAna aKT O MPHEMKe B 3KCIayara-
UHIO 11epBOro ydyacTKa |-# odepesd MeTponojuteHa B I. XapbKose.
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[1puBersinBO pacnaxHyJ/H ABEPH CBOMX I0A3EMHBIX ABOPLIOB 8 CTaH-
uuit: ya. Csepasoa, IOxublit Boksan, LieaTpanbubiii peiHOK, Co-
Berckast, [lpocnekr arapuna, CnoprusHasi, 3aBon um. Masblesa,
MOCKOBCKHH TPOCIIEKT.

A cTpouTenbCTBO NPOOMIKaAI0ch. BO3BOAHACH BTOPOH ydacToK
1-# ouepenH, npoJeraminii BAOJAb 3aBOJOB-THIAHTOB, pacnoJoxeH-
HBIX 110 MOCKOBCKOMY IIPOCIEKTY. 31€Chb COOPYXaJHCh CTAHLHH:
Komcomosbekasi, um. Coerckoit Apmun, Muaycrpuanbuas, Tpakrop-
Hbli 3aBoj, Ilposnerapckas. M Ha KaXA0OM HOBOM yyacTKe OblIH
csou TpyaHocTH. OCOOEHHO CTPOHTE/ISIM MElIaNH HACHILEHHOCTh pas-
JHUHBIMHM TIO3€MHBIMH KOMMYHHMKALHAMH, HHTEHCHBHOE [ABHIKEHHE
TpaMBaeB HaJ INPOKJAJbIBAEMbBIMH TOHHEJISMH.

Yxe 31 ausaps 1976 r., 1posoXHB JieBblH Neperowtbli TOHHEnb
OT cranuud MuaycTpuanpHas, IPOXOAUYHKH BbIBEJH LIMT B KOTJOBAH
craipuu HM. CoBeTckol ApmHH. A JeTOM CJEAYIOLIEr0o roxa Ha
BCEX [ATH CTAHIUAX MOJHBIM XOAOM ILJIH OTAeJO4YHble paboTh.

Henb 20 noasa 1978 r., korga no HOBOH JIMHHM IIPOLLIEN IepBbld
NPOOHBI 10€3/, COXPAaHHTCH B NaMATH XapbKOBCKHX CTpOHTeseH
W KHUTejel ropoaa Haposaro. A [l aBrycra TOp»KeCTBEHHbIH MHTHHT
Ha CTaHuHH TpaKkTOPHBIH 3aBOJA NOJIOKHJI HAYAJNO PETYJAPHOMY ABH-
JKEHHIO TroayOblX 3KCIIPeccoB 1O BCell Tpacce IepBOH ouepenu
XapbKOBCKOr0 METpONOJIUTEeHa. BTOpoil y4acTOK BCTYNHJA B CTPOH
AeHCTBYIOIHMX Ha 4 Mec 20 nHell paunbile, yeMm ObLIO IPELYCMOTPEHO
rpagukom.

Cpennfis CKOPOCTb COOPY)KEHHS METPOIONHTEHA B XapbKOBE COCTa-
Buaa 1,8 kv Tpacchl B roa. Takux TeMmnoB, KaK Ha CTPOHTEJbCTBE
BTOPOro y4yacTka (CBhIlle 2 KM B roj IpH BBICOKOM KauyecTBe pabor
H CPAaBHHUTEJbHO HH3KHX 3aTpaTax), €me He 3Haja IpakTHKa oTe-
YeCTBEHHOI'0 METPOCTPOEHHS.

Bropas ovepenb merpononuTena (CanToBcKas JHHHA) OT CTAHIHH
Hcropuueckuii mysed po craHuuu bapafamosa Oblia BBejeHa B
3Kenayatauuio gocpouto, 11 aBrycra 1984 r. B nocnenyiomem 6vl1
OCTPOEH YYacTOK AJHHOH 3,6 KM ¢ Tpemsa craHuuamH. Tenepb
NPOTSIKEHHOCTh JHMHHH cocTaBasieT 27,6 KM, a KOJHYECTBO CTaH-
uuid —21. Ha CanroBckoit snHnu uepe3 peky XapbKOB INOCTpOeH
IepBbIi B CTPaHe ONBITHBIH METPOMOCT OPHTHHAJBbHOH KOHCTPYKLHH
IJUHOH 336 M, 3aKpBITOrO THIA, COEAMHAINIHA cTaHUMH KHeBcKkas u
bapa6amosa. Tperbsl ouepeab METPOIONUTEHA NPOHAET OT NPOCIEKTA
[arapuna yepes 1eHTpaJbHYI0 YacTh rOpPojia 110 NPOCNEKTy JleHHuHa B
CTOPOHY AJIeKCeeBCKOro XK HJ10ro maccuBa. Ee npoTsikeHHocTb 15,6 km
(puc. 6).

B coopyxenun merponosnuresa XapbkoBY NOMOrajsa BCS CTpaHa.
W3 JInenponerpoBcka u JleHuHrpana nocTynajid 4yryHHbE TIOGHHTH.
M3 Mocksh, baky, Kuea, TallkedTa — MeXaHH3MbBI, HHCTPYMEHTHI,
JKeJ1e300eTOHHble KOHCTPYKIIMH, € YPaJbCKHX 33aBOAOB — IIPOKAT.

IlpomblmJieHHble npeanpHATHS XapbKoBa H3TOTOBHJH AJ51 METpPO-
CTPOEBIIEB TEXHOJOIHYECKOE HECTaHAapTHOe O60PY10BaHHE, 3/ €MEHTHI
odopmaenuda cTaHuMid. Becomblli BKnag B COOpYKeHHEe 1103E€MHON
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Puc. 6. Cxema JuHHHA XapbKOBCKOIO MeTPOMOJHTEHA

MarucTpaad BHECJH KOJJIEKTHBBI KpYyNHEHANIMX 3aBOJOB ropoja: 3a-
Boga WM. B. A. Masmmesa, Typounsoro um. C. M. Kuposa, XT3 u
MHOTHX APYTHX.

OcofedHocTbi0 XapbKOBCKOIO METPOIIOJNHTEHA SIBJSETCH 110JHOe
OTCYTCTBHE Ha I0BEPXHOCTH CTAHIIHOHHBIX COOPYXKEHHH, UTO 103BOJH-
JO paunHoHajJbHee HCIOAb30BaTh HAJA3€MHOE NPOCTPAHCTBO TOPOAA.
ApPXHMTEKTYpPHO- Xy OKECTBEHHbIE DEIIEHHS CTAHLHH M IEeNIeXOQHbIX
[€PEXO0B NOAYHHEHB MAKCHMAJbHOMY OOecliedeHnI0 yA00CTB nac-
CaXXMpOB, YBA3dHB C APXHTEKTYPHBIM aHCambJem YyJHI H NJ011a1eH
ropoja, uto co3/aeT efHHYI0 HAEHHO-XYA0KECTBEHHYIO KOMIIO3HIIHIO.
OcCHOBHble YepThl CTAHIHH METPO -— HHAMBHAYaJbHASI BBIPA3HTE/b-
HOCTh, JAKOHHYHOCTb, YETKOCTb JIHHHH, JIErKOCTb (OPM M aPXHTEK-
TYPHO-KOHCTPYKTHBHAfl TapMOHHS.

§ 8. TalWKeHTCKUH METPONOJUTEH

[lepsas ouepenb TalmIKEHTCKOrO MeTPONOJHTEHA, Ha3BaHHas Yu-
J1aH3aPCKON IHHHEH, NTPOTSKEHHOCTBIO 12,1 KM € A€BATbIO CTAHIHAMH
6bl1a BBEjeHa B CTPOH AeficTByomHX 6 Host6pa 1977 r. Kk 60-netuio
Bennkoit OKTSI6pbCKOH cOiiHaIuCTHYeCKOH peBoMmoHH. BBoa nepsoro
yuactka or cranuun CaGupa PaxumoBa a0 craHuuu OKTAOPbCKO#
PeBoJifoiMH CBA3aJ LEHTP TFOpPOAd C IOro-3anafHoil NPOMbILIIEHHOH
30HOA M KHJbIM MaccHBoMm UHJaH3ap W 3HAUHTEJIbHO YJY4UIHJ
TPaHCIOPTHOE 00C/YKUBAHHE HACEJEHHS.
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Puc. 7. Cxema JuHuit TalIKeHTCKOrO METPOMOJIHTEHA

CrpouresbeTBO TallKEHTCKOrO METPONO/NHTEHA BEJOCh BMEpBbie
C YYeTOM BBICOKOH CEACMHUHOCTH M HaJHYHA MPOCAIOUHBIX I'DYHTOB.
MmeHHo nostoMy Obwid pa3paGoTanbt M BHejpeHbl CeACMOCTOHKHE
KOHCTPYKIHH CTAHIHI W MePeroHHbIx TOHHeJeH H3 cOOPHBIX Kesaeso-
6ETOHHBIX 3/JEMEHTOB ¢ AHTHCEHCMHUECKHMH y3J/JaMH.

Bropaa ouepeab UunaH3apcKOH NHHHH NPOTSKEHHOCTbIO 4,5 KM
C TPeMS CTAHUHSAMH COOpyXKajach B TeueHne 3 jer H Oblna BBejeHa
B CTPOH c ONEpekeHHeM CPOKOB Ha 5 Mec Ko J[lHIO crpouTtens
B 1980 r. C nyckom BTOpPOro yyactka obuias NpOTSXKeHHOCTb Yu-
JIAH3apCKOH JIMHHUH cocTaBugaa 16,6 KM C ABE€HAAUATbIO CTAHLHAMH.

B 1971 r. 6blJIO HA4aTO CTPOMTENBCTBO BTOPOH JHMHHHM TaluikeHdT-
cKoro merpornonutena. [lepsblil nyckoBoi ydactok ot cranuuu Hasou
A0 cTAaHUMHM TaliKeHT NPOTSAMKEHHOCTBLIO 5,5 KM ¢ NATbIO CTAHIHUAMH
OBl nywen A0cpodHo B aekabpe 1984 r. k 60-1eTHI0O 06pasoBaHus
Y3bekckoii CCP u Komnapruu YsbexucraHa.

BBenenHblil B 5KCM/yaTauHUIO nepBblfl y4acToK HOBOH Y36eKHCTaH-
CKOH JIMHHMH [03BOJIHJ O6GECHeYHTb HajeKHOH TPAHCMOPTHOH CBA3bIO
LEHTP TOPOAA C XKEJNE3HOAOPOKHBIM BOK3a/JIOM M UEPe3 nocagouHbld
y3eq Hapou — [laxrakop coeansni UunaH3apcKyio H Y30eKHCTaH-
CKYIO JIHHHH.

Ha nosbix cranuusx merpo: Hasou, Y3bekucranckas, Ilpocnekr
KocmonantoB, Ali6ek u TallKeHT B OTAeJAKe M apXHTEKTypHOM O¢op-
MJEHHH [IHPOKOE NpHMEHEHHEe NOJYYHIH LeKOopaTHBHAA KepaMmHKa
H XY10MKECTBEHHOE CTEKJO, KOTOpble B COUYETAHHH C TPAAMLHOHHBLIM
MpamMOpoOM M I'DAHMTOM CO3JAJIH HAIHOHAJbHBIA KOJOPHUT M BbIpasH-
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TeJbHOCTb. MamepuresqpHbI# PHCYHOK, TEMATHUHOCTb, HCTOpHUYECKAS
TeMaTHKa JeJMat0T TALUKEeHTCKMH MeTpONOJHTEHd OJHHM M3 KpacH-
BEeHIIHX METPONOJUTEHOB MHpPA.

C nyckoM B 3KclayaTaiuio nepsoi ovepesd Y36eKMCTaHCKOH
JAUHHH 0611asi NPOTAXKEHHOCTb TaluKeHTCKOrO MeTPONOJHTEHA COCTA-
BHaa 20,2 kM ¢ cemMHagnaTthio craHpuAMH (puc. 7). B Hacrosuiee
BpPeMS 3aKOHYEHO CTPOUTENBCTBO 1O MPOAOJ/KEHHIO Y30eKHCTaHCKOM
JIHHHH B I0r0-BOCTOYHOM HaNpPaB/A€HHH B PafioH roposka ABHacTpouTe-
Jeit. Beoa B sKcmayarauHioo ocymecrsiaeH B 1987 r. Paspa6arthi-
BAeTCH TaKxKe IPOEKT MO INPOAJEHHIO JHHHH B CEBEPO-34MagHOM
HAMpAaBJEHHH B CTOPOHY XKHJoro maccuBa Kapakambiw. Coraacho
reHepasibHOMl CXeMe pa3BHTHA MerponoJduTeHa B r. Tawkedre K
2010 r. 6ynyT a€HCTBOBATH TPH JIMHHH METPO OOILEH NPOTAKEHHOCTHIO
6osee 50 Km.

3a ycnenHoe BbIIOJHEHHE KOJJIEKTHBOM COLHANUCTHUECKHX 0053a-
TeabCTB, B3ATHIX K 110-# roposuine co aHg poxzaeHns B. M. Jlenuna,
KOJIJIEKTHBY TallikeHTckoro Merponosaureda B 1980 r. npucBoeno
uma B. M. Jlenuna.

§ 9. EpeBaHCKH# METPONOJHTEH

BypHbi pocT cToMIbl APMeHHH, OGHOTO U3 gpeBHERIINX rOpOAOB
mupa Epesana, B Hauase 70-x ronoB M OBICTPOE YBeJHUYEHHE UYHCJA
XKHTeJeH pe3kO OOOCTPHIM TpaHcuopTHylo mnpobaemy. CJoXHbIA
pesibed MECTHOCTH ¢ PasHOCTbiO oTMeTOK B 550 M, OTOPBAHHOCTb
HOBBIX MMKPOPAaHOHOB APyl OT Apyra H LEHTpPa TIOpOaa, HCTOPH-
YECKH C0XKHBIIAACA CKydeHHasl 3acTpolika craporo Epesana c ceTbro
Y3KMX YJIMI[ OTPaHHYHBAJH BO3MOXKHOCTb HOPMaAbHOH PabOTH Hazem-
HOro TpaHcnopra. [locse TULATEABHOTO TEXHHKO-IKOHROMHULCKOTO aHa-
Jau3a Obl BHIOPAH NOA3EMHBIA BapHaHT CKOPOCTHOIO TpaMmBaf, Kak
HauboJsee ya00HOrO A/ MacCOBbIX NEPEBO3OK.

[Tpoekrom npenycMaTpHBaIoCh CTPOUTE/IbCTBO TOHHEAA (MO raba-
pHTAaM MeTPOMOJHTEHA) AJs1 TNPOMycKa CKODOCTHOIO TpaMBas Ha
ydacrke ynuua Kuessan — nnomanb JIeHHHa ¢ gAByMS NPOMEXKYTOUHBI-
MH CTaHuUsiMH. BO BTOpO# nos0BHHe 1972 I. Ha4aa0Ch CTPOUTENBCTBO
MO3EMHOr0 CKOPOCTHOrO TpamBasi. 3a O JIeT CTPOHUTENH IIPOJOXKHIH
3,9 kM TouHesna. B 1981 r. Geino ony6aukoBano nocraHosaedue LK
KITCC n Cosera Munucrpos CCCP 0 cTpOHTE/IbCTBE METPOIIOJHTEHA B
ropoae Epesase, KOTOpoe ABHJIOCH TOJMYKOM /19 IUHPOKOIO pa3BepThl-
BaHHS NIPOCKTHPOBAHHS U CTPOUTEJNBCTBA NOA3EMHON TPAHCUOPTHOH
MarucTpajH, Y»Ke KaK MeTpOINOJHTEHA.

[Tpu pa3paboTKe npoeKTa UCXOZHJIH HE TOJNbKO M3 TPaAHIMOHHOIO
IPHHIHIIA IPOEKTHPOBAHHA METPONOJIHTEHA B 3aBHCUMOCTH OT YHCJIEH-
HOCTH HaceJIeHHs ropojia, BeJHYHHBl 11ACCAXKHPOIOTOKOB M CPejHeH
JAAaJbHOCTH 10€30K, HO M Oblja NPHHATA BO BHHMAaHHE cnenHduka
ropoja: CJOXHbIH pe/bed MEeCTHOCTH, NOBBIIIEHHAS MOJBHKHOCTb
MECTHOI'O HacCeJeHHS, THApPOreoJornyeckHe 0CoB6eHHOCTH TPaccH.
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Puc. 8. Cxema sunnit EpeBaHcKoro meTponoJ/iHTeHa

[1pu coopyxeHnu EpeBanckoro MeTponosuTeHa GblIH OCYyLlecTs/Ie-
Hbl HOBbleé KOHCTPYKTHBHBIE pelleHHs] H MHXKeHepHble crocobpl Coopy-
YKEHHsI METPOMONHTEHA, [TO3BOJSAIONINE NOJYUHTD 3HAUNTEbHBIA Tex-
HHKO-3KOHOMHYecKH# 3¢ dekT. Ha Tpacce nepsoii ouepean EpesaHcko-
ro merpononuteHa oT yaunbl Kuesin pgo naomanu CnanpgapsHa
MpPOTSiXKEHHOCThIO 11,6 KM Hameuyasoch pacrnojoXuTb 9 cTaHuHl
AJ19 CBAS3H I'YCTOHACEJEHHBIX KHJbIX PAHOHOB C XKEJIE3HOAOPOKHBIM
BOK3a/I0M M NPOMbBILIIEHHOH 30HOH ropoja.

B nyckoBoHl Kommjekc MepBofl ouepenu mjauHOH 7,6 Km (M3
KoTopuix 1,9 KM — HasemHad 4YacTb) Bowwn 5 cTaHuui: [lpyx6a,
Capanannxku (Mapwan barpamsan), Epuracapnakan, [lnowanb Jle-
uuHa U Cacydun asua. CTadHuud MOCTPOEHH ABYX THIOB: cOOPHO-
MOHOJIMTHOH KOHCTPYKIIMH C KOJOHHAMH H MHJOHHbIE H3 MOHOJUTHOTO
6erona. [TeperoHHble TOHHENH KPYyrJoro npogusa MpoiaeHsl B MOHO-
JIUTHOH cOOpHOH »Keje306eTOHHON W YYT'YHHOH OTAe/KaXx.

BecTu6io14 M CTAHIUH METPONOJNHTEHA — 3ITO LEJbIH KOMIJIEKC
APXHTEKTYPHBIX H HHKEHEPHBIX COOPYKeHHH, MOCTPOEHHbIX ¢ HCIOJ/b-
30BaHHEM JYYIIHX JOCTHXKEeHHH HalUHOHAJbHOIO 30a4ecTBa. Kaxnpasa
CTAHILHA HMEET CBOH HHAMBHYA/bHbII apXHTEKTYpHbIH 06/1HK. Borara
IIBETOBAsA ramMMa CTaHUHH, A9 WX OTAEJIKH HCHOJb30BaHbl ILEHHHIE
MOPOJbl €CTECTBEHHOIO KaMHA — Mpamop, I'paHuT, rab6po, 6asaJsbr,
TPaBepTHH U Tyd, nocTaBienHble ¢ Ypasaa, CubupH, Ykpauuo, Cpej-
wed Asum, ['py3un u Apwmennu. B odopm/ieHHH cTaHUHH Hapsay
¢ OPHUrMHAJbHbIMH apXHUTEKTYPHbIMH (OpMaMH INPHMEHEHH [AeKopa-
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THBHble NAHHO ¥ GapeJbedbl, H306paxKatolie CTPaHH1Lbl apMAHCKOTO
HAUHOHAJBHOIO 3M10CA H [epOHKH COBDEMEHHOH SMOXH.

24 ¢espana 1981 r. B aeHb OTKPBITHA XXVI cwesga KIICC
TocynapcTBeHHas KOMHCCHA MOANKMCANa aKT O MPHEMKeE B KcmTyara-
LHIO NMYCKOBOTO KOMILIEKca NepBod odepend EpeBaHCKOro meTporno-
AuTeHa. HacTymu/Iu HanpsKeHHble JHH NPEANYCKOBOH OGKaTKH MOes-
710B, MPOBEPKH H HaJajiKH BCEX CHCTEM H Y3J0B. A 7 mapra 1981 1.
COCTOAJIOCH TOP?KECTBEHHOE OTKpbiTHE EpeBaHCKOro MeTpONOJIHTEHA.
[OCTENPHHMHO OTKPBUIHCH [BepH BecTHOwJIEH craunui. Hauanochb
peryJAapHOe IBHXKEHHE MOe3(0B 10 NO3eMHOH MarucTpasi OT CTAHLHH
Npyx6a no craunuu CacyHuu [laBup, pacloNOKeHHOH Yy XKeJe3HO-
JOPOXKHOr0 BOK3aja. MeTponosuTeH cpa3y 3aBoeBaJ MOMY/IAPHOCTD
y €peBaHIleB 3@ CKOPOCTb H HAJEXKHOCTb.

B 1983 u 1986 rr. 6b1O CAaHO B KCIIyaTalHIO ele Mo OfHOH
crannuy. O6uas NpOTAXKEHHOCTb JHHHH cocTaBuaa 9,8 KM ¢ Cembio
CTaHIHSIMH (DHC. 8), H3 HUX JBe CTaHUHH — HasemHble. Ho cTpounTesib-
CTBO Ha 5TOM He 3aKOH4eHO. [ljaHupyeTcss najbHedlliee pa3BHTHE
EpeBaHCKOro METPOMOJHTEHA.

§ 10. MHHCKHH METPONOJHTEH

Heo6X04MMOCTb CTPOHTENbCTBA METPONOJHTEHA B CTOJHIE Deso-
pyccuu ropose-repoe MuHcke Obina 060CHOBaHa B 1969—1972 rr.
npH pa3paGoTKe KOMIJEKCHOH CXeMbl Pa3BHTHS BCEX BHAOB rOPOACKO-
ro tpaHcrnopra 1o 1990 r. K kouuy 60-x rozoB BCJE€ACTBHE HH-
TEHCHBHOrO pPAa3BHTHA MPOMBIUIIEHHOCTH, CeTH HayYHBIX, Y4eGHBIX,
KyJIbTYPHBIX H OGLIECTBEHHBIX OPraHH3alui, HaceeHue MuHcKka npe-
BBICHJIO MHJIJTHOH UYeJIOBEK.

[opoji, BOCCTAHOBJEHHbIH M3 PYHH, C y4acTHEM JydlIHX ApXH-
TEKTYPHbIX CHJI CTPAHBI CTaJ OJHHM M3 KPAaCHBEHIIHX rOPOJLOB. Beico-
KHMH TeMIIaMH Pa3BUBAJICA B ropoje H OGUIeCTBEHHbIH TPaHCIOPT.
BmecTe ¢ TeM aBTOPbI 'eHepaJIbHOTO J1aHa BOCCTAHOBJIEHHA LEHTPAJIb-
HOl yacTH MHHCKA B Te rOfibl He MOIJIM MPEABUAETb CTOJb BBICOKHE
06'beMbl H TEMIIBI POCT@ FOPOACKOro X0351CTBA. B HTOre psii OCHOBHbIX
marderpanedd X 1970 r. ucyepman  CBOKO MPOMYCKHYIO ¢nocOBHOCTb.
[osiBUAHCD cepbe3Hble TPYAHOCTH B JOCTABKE JIIOEH K MECTy paboThl,
06beKTaM KyJabTypPHO-GbITOBOrO Ha3HayeHHA M NPOCBEIEHHA H3 OCHOB-
HBIX MMJbBIX MACCHBOB, MOCTPOEHHbIX BA&JH OT LEHTpA.

Paspa6aTbiBasi KOMIIIEKCHYIO CXEMY Pa3BHTHA BCEX BHAOB ropoa-
CKOr0 TPaHCNOPTa, MHCTHTYT «MHHCKIPOEKT» MNPOBEJ TEXHHKO-3KO-
HOMHUECKOE CPAaBHEHHE TPEX BAPHAHTOB HOBBIX BHIOB OOLIECTBEHHOrO
TPAHCIOPTA: aBTOGYC «IKCIPECC», CKOPOCTHOM TpaMBail M METPOMNOJIH-
Ted. [Ip¥ cpaBHEHHH Ppe3ysbTaTOB MPEHMYUIECTBO METPOMNOJIHTEHA
0Ka3anocb GeCCIOPHBIM.

Uucruryr «MeTporunporpanc» B 1974 r. paspaboTral yTOUHEHHbIE
TeXHHKO-3KOHOMHYECKHE OGOCHOBAHUS CTPOHTEbCTBA NEPBOI OYepesH
METPOIIOJHTEHA O6Lel NPOTSKEHHOCTBIO 22 KM, COCTOALIEH H3 ABYX
JHUHHR C AEeBATHAALATBIO CTAHIIHAMHU.
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[lepBast nnvus pJAMHOH 8,6 KM C AeBAThIO CTAHIUAMH B OCHOBHOM
NPeAyCMaTPUBANACh MOZ IVIABHOH TPAHCIOPTHOH MaruCTpagbio ropo-
aa — JleHHHCKHM NpocnekToM. BTopas — MpoTsKeHHOCThIO 13,4 kM
C J€BATBIO CTAHLHAMH COEIHHSNA KUY 30Hy [lylikHHCKOro npoc-
MeKTa 3aNagHOd 4YacTH ropoja C NPOMBIULIEHHOH 30HOH ero ro-
BOCTOYHOH uacTH. [lepeceuenue uHHi Hameuasochb B pakoHe Llent-
pasbHOH MJIOIIAAH C COOPYKEHHEM I[epecajouyHoro yaJja.

Bospenenune nepBoi THHHM METPONOJIHTEHA OT CTAaHIHH MHCTHTYT
KyAbTYpbl 80 cTaHuMd Mockosckaa 6b10 HauaTo B KoHue 1977 r.
Ho Ha rop paHblue Haya/joCh CTPOMTENBCTBO MEPBOH OdYepenH Mpo-
MblUIIEHHOH 643 METPOCTPOsi, YTO B KOHEYHOM HTOre Mpejponpese-
JIMJIO JOCPOYHBIH BBOJA B 3KCILIyaTaupHiO MepBOH JIMHHM.

3anoiro no Hauaja CTPOUTENBCTBA TOPOJACKHE CJYXKOH ONpege-
JMJIH M BKJIIOYHJIH B NEePCHeKTHBHble MJaHbl PabOTHl MO PEKOHCT-
PYKLHH TOPOACKOrO OGILIECTBEHHOrO TPAHCHOPTa H pAAad CJOXKHBIX
HHXKEHePHBIX KOMMYHHKALHH C YYeTOM NpeacTasjeHus GpoHTa pabor
meTpocTpouTessiM. CI0KHUBLUAACSH rOPOACKas NJIAHHPOBKA C pajHasib-
HO-KOHLIEHTPHYECKHM DPACMOJOKEHHEM YJHI, I'€0JOTHUECKHE OCOOEeH-
HOCTH TPYHTd, MNO3BOJSAKILHE MPOKJIAAKY JHHHH TOJbKO MEJKOro
3a/0KeHHA H OTKPBITHIM CHOCOGOM, COCT@BHJ/IH AJs BCEro ropof-
CKOro X035IHCTBA CJIOXKHYIO 3a1a4y MO NMpencTaBJEHHIO QPOHTA FOPHO-
npoxopyeckHx paboT. JJOCTaTOYHO CKa3aTh, YTO B [EPHUOL CTPOHUTENb-
CTBA MyCKOBOrO y4YacTKa IJiaBHas TPAHCIOPTHAHA apTepHs ropoja —
JIeHHHCKHH NPOCHEeKT — B TeYeHHe TPex JeT 6blja MOJHOCTbIO 3aKPHI-
Ta A5 JBUXKeHHUs BCeX BHJOB TPAaHCOOPTA, U He Oyab cepbe3HoOH npen-
BApHTENbHOH MOAIOTOBKH I'OPOJ CTOJKHYJCS OBl C HENPeOoAOJHMMBIMH
TPAHCIIOPTHHIMH TPYAHOCTAMH. AHaJIorHuHble 1po6eMbl OblIH NpeaBa-
DHTEJIBHO pelleHBl MO CEeTH BOJOCTOKOB, TelJOMHKAIlHH, 3IJeKTpO-
cHabXeHHs, BOJOCHAOKEHHSA H CBSA3H.

Ouenb MHOro pasHoo6pasHelXx NpobJeM N0 YBSI3Ke CTPOUTENbCTBA
METPOMOJMHTEHA C CYLLECTBYIOIIHMH YCTPOHCTBAMH H COODYKEHHAMH
roposa BO3HHKJIO B NIpopecce Npou3BoAcTBa paboT. Pewas ux, upoek-
THPOBILHKH, CTPOHTEJH, 3IKCMJAYATHPYIOLHEe OPraHH3AlHH [POSABHIH
HHUIMATHBY, HHXKEHEDHYIO CMEKAaJKy, H300peTaTeqbHOCTb.

YuacTok mnepBOH JHHHHM MeTponosuTeHa B MHuHCKe BBeeH B
skcmayaTaudio 29 uioHs 1984 r., Ha 6 Mec paHblue YCTaHOBJIEH-
HOI'0 CPOK4d, K 3HaMeHaTeJIbHOH ns1d Haluel cTpaHbl pate — 40-jeTHio
ocBoGoxaeHuss BenopyccHn oT HeMeuKo-¢GalUCTCKUX 3aXBATYHKOB.
[IpoTsiKeHHOCTb ydacTka 8,6 KM € BOCEMbIO CTAHLUHAMH, AENO H
HHXKEHEPHBIM KOPITYyCOM.

YuacTok nepsoii JHHHH MHHCKOrO MeTponoauTeHa Gbli MPOJOKEH
OT 1I€HTpa B CTOPOHY TPAHCHOPTHO-NPOMBIWIJIEHHOH 30HBH B IOro-
3amagHod vactd ropoaa (puc. 9), rae cocpenoTOYeHbl KesJe3HO-
aopoxHaa craHuusad MuHCK-ToBapHEIA ¢ KOMIJIEKCOM OOBEKTOB XK. 1.
TPAaHCIOPTA M NATb KPYNHHIX 3aBOAOB. B 30He NpOX0XKAeHHA Tpacchl
pacliooKeHbl MHOTHEe KpYIHble NpeANpUATHsl roposa, 0611eCTBeHHble
H TOCy1apCTBEHHBIE YYDEXIEHHS.
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Puc. 9. Cxema JauHuil MHHCKOrO MeTpONOJHUTEHA

[1nan v npoduab Tpaccel ONpefensHCh rOpPOACKOA 3aCTPOHKOH,
HHXKEHEPHO-TeOJJOTHYECKHMH W pesnbedHBIMH YCIOBHAMH, a TakKXKe
CYIHECTBYIOIHMH H [ePCHeKTHBHHMH MNOA3EMHBIMH COODYXKEHHAMH.

MHUHCKHA MeTpPONOJIUTEH GblJ 32MNPOEKTHPOBAH M [MOCTPOEH Ha
YPOBHE CAMBIX BEICOKHX MHPOBBIX TpeGoBaHHH u cTanaapros. M Hena-
pPOM JIeHb €r0 OTKPHITHS OBLT BCTPEYEH THICAYAMH MHHUYEH C GOMbILUM
BOCTOPIoM, HalleJlIHM OTPAXKEHHE B KHHIe OT3HIBOB. BOT, HanpHMep,
3amuch, CAeNaHHas BeTepaHoM Tpyaa: «Bowsa B MeTpo ¥ msady
OT pajAOCTH W rOPAOCTH 33 CBOH ropoj, 3a CBOK CTpaHy. bosblioe
cnacu6o cTpouTensiMm Merpo. 1o orpomHoe uyyaol..» Hemano nopo6-
HBIX 3amMuced caesnano 3apyGeKHBIMH IOCTSIMH, Hanpumep: «51 CTyAeHT,
rpaxaandH Magarackapa, oueHb BOCXHIIEH MACTEPCTBOM CTpOHTe el
HOBOH JiMHHH wMmeTpo». He wmeHee B3BONHOBaHHBIE OT3BIBHI KpOME
MHHYaH OBLIH OCTaBJeHB OpeiacTaBuTesiMmd BbeTHama, [loabuuwy,
Huxkaparya u apyrux crpas.

§ 11. T'opbkOBCKUH METPONOJIUTEH

[lepBbiM merponosutTedom B [loBoskbe cras [OpbKOBCKHH MeTpoO-
nosuTed. TeXHHUeCKHH POEKT CTPOHTENbCTBA MEPBOH OuepesH MeTpo-
mosuTeHa B r. [opbkoM Obli yTBepxkaeH B 1976 r. A yxe uepe3
roa 17 nekabpsa 1977 r. Gblna 3abuta nepsasg CBasi OrpaxKieHHs
craHuuy JlenuHckass. C 3TOro MOMeHTa M HA4ajgoChb CTPOHTENbCTBO
MeTpomnoJiuTeHa B ropoae ['OpbkoM, AecsATOro MO CYETY B CTpaHe.
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Puc. 10. Cxema sunuit [opbroBeKOro MeTponosurtesa

B nyckoBoi KoMmieKc 1-ro yyacTka nepBOH oOuepead BOLUIH
JIMHHSA TPOTSAKEHHOCTbIO 7,8 KM C WIECTbI0 CTAHIHAMH, J€10 H HHXKe-
HepHBH Kopnyc. BBoa B 3kcuayaTaudio ocymecTsieH 19 HoaGps
1985 r. I10 6bL1 O6eropoackol mpasauukK. [aszern nucanu: «llepsue
1aCCaXUPBl YBHAEAH WIeCTb HOBBIX CTaHuuH. ¥ KaxXKaod M3 HHUX CBOH
XyLOXKECTBEHHbH 06pa3. A co3naTh €ro HOMOIJAO HCIOAb30BaHHE
6oratofl 1BETOBOH TramMmbl NPHPOJHOrO KamHA. Ero npusesnu B
ropon Ha Boare u3 Kapeaun u JlenuHrpaackoil o6i., Kuprusuu u
¢ Ykpauub, ¢ Dafikana u u3 ['pysun, Y36ekucraHa, Xakaccuu
u paxe c¢ Ky6ot. CTpouTb ropbKoBYaHaM MeTpPO nomoraja BCA
cTpaHa».

[Tepshiit yuacToK ofecrneuyns CKOPOCTHYIO cBs3b Mexay Mockos-
CKHM BOK3a/40M H TpeMsl HHAYCTPHAJIbHBIMH paHOHaMH ropoga —
KaHaBsuHcKuM, JleHunckuM u ABTo3aBoackuM, [losoxkeHHe Tpacch B
NJ1aHe ONpeaedsiioch PACIOAOKEHHEM CTaHUHA B Haubojaee KPYIHHX
naccaxupoobpasyoLkX y3/1ax ¢ yyeToM CAOKHUBIUEHCS 1JIaHHPOBOY-
HOH CTPYKTYpH H 1EPCIEKTHBH Pa3BHUTHA PaHOHOB ropoad, a Takxke
HCXO/l U3 YCJAOBHH CTPOHTENbCTBA JHHHH MEJAKOTO 3aM0XKEHHS.

Cranugus Mockosckas (puc. 10), siBasiiomasics nepecagoyHoi Ha
nepcrnekTHBHYl0 CopMoBCKO-HUMKHErOpOACKYIO JIHHHIO METPONOAHTE-
Ha, pacnojoXeHa noja naowagbio Pesoawonud. OHa BHIIOJAHEHA C
ABYMS [ACCa’KHPCKHUMH nAaThOPMaMH OCTPOBHOTO THNA H YeThipbM#A
NYTAMH B OlHOM KOHCTPYKTOPCKOM 06'bEME C HCTIOAB30BAHHEM COOPHO-
MOHO/MUTHOH Kene306eToHHOH o6nenku. Bectublonn cTaHuuun Mockos-
cKasi, o0beiHHEHHbe AAd 06enx mnAaTHOpM, COEAHHSAIOTCA C HHMH
JdecTHHNAaMH M 3ckanaropamu. CraHuuu Yxanosckas, JleHumHckas,
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3apeunas, JIsuraresb Pepoamouuu H [lposerapckas pacnosoKeHhH
noa yauued Oktsi6pbeckolt Peposmonun u upocnekroM JleHnna.

Bropoit nyckoso#i yuactok l-ii ouepenu no craHpHd Komcomosab-
cKasi npoTsKeHHocThio 1,9 KM BBegeH B 3kcmayarauuo B 1987 r.
Yxe ¢ 1984 r. Hadanucb paboTh IO NEPEHOCY HHXKEHEPHBIX KOM-
MYHHKALM# M3 30HBI CTPOMTEABCTBA ydyacTKa lpoafeHus ABT03aBox-
cKo-Mewiepckolt fuHHKM 0 cTaHuMH JKnaHOBCKas NPOTAKEHHOCTHIO
2,5 KM. IT1OT yuacTok Gyner 3akonyeH B 1989 r. Takum oGpasom,
K 1989 r. ['OpbKOBCKHH MeTPOIOJUTEH MONOJHHUTCS €Ule YeThIpbMA
CTAHLIHAMH.

§ 12. HoBoCHOHpCKHIA METPONOJHTEH

Croauueit 3ananHoii Cu6upu no nupasy HasbBaloT HoBocubupek,
KpynHeHuui ropos ¢ yauBHTedbHOH cyabbo#. Ha MecTe HeGosbworo
peiGaykoro nocenka ['yceBka (1883 r.) 3a HenosHbie cTO J€T BHPOC
OfMH M3 KpyNHeHWHX W ObICTPOpPACTYIIMX TFOpPOJOB Halued CTpaHbi.
YucaeHHocTh Hacenennss HosocuGupcka pocturia 1,5 MAH. 4egN0BEK,
a B nepcuekTHBe cocTasuT 2,35—2,5 mMuH. [Tostomy npu paspaborke
TPAHCIIOPTHOH CXeMBl Pa3BUTHS BCEX BHAOB TPAHCIOPTA Oblj1o IPUHATO
pelieHHe NOCTPOHTb METPOIIOAHTEH INPOTHAKEHHOCTBIO OKOMO 52 KM
¢ Tpemsi JAHHHSIMH: JIEHHHCKOH NPOTHAXKEHHOCTbI0 0Ko0 20 KM, KH-
pOBCKOH — 0Koo 21 km u JI3epkuHcKOH ajauHOH npumepHo 11 km.

JleHuHucKasa AMHUA NPOHAET C CEBEPHOH B 3amafHYIO 4acTb ropoaa
¥ BMecTe ¢ KHPOBCKOH, KOTOpas Npoiaer ¢ BOCTOKA Ha IOT, COEAHHHUT
1paBoGepexXHYI0 H JeBOGEPEXKHYIO YacTH ropopa. [3epKHUHCKYIO JiH-
HHIO IJIAHHPYeTCH IOCTPOHTh no npaBobGepexkKHoH uyacTH. B mecrax
nepeceYeHust AHHHHA OYAYT NMOCTPOEHHBI KPYMHbiE€ NepecafouHble Y3JHl.
[Ipuusitasi cxema oOecHeudT MOE3AKH naccaxKupa B JM0O0H paHoH
ropoaa Ge3 mepecajKd diad He 0ojfee yeM C OJHOH nepecajkoi.

Tpacca JIEHHHCKOH JHHHH COEAHHSIET LIEHTPANbHYIO 4acTh TOPOAa
¢ 1npaBobepexHOH MocToM uyepe3d OO6b, npepHa3sHAUyeHHBIM TOAbLKO
IS METPOIIONHTEHA, H NPOAAET 10 riaBHOR ysaune roposa KpacHomy
TIPOCHEKTY.

[To uHKeHepHO-reoJorHyeckKUM YCIOBHSIM Besl Tpacca OyneT umeThb
11 crannuifi menkoro 3asoxedus. MoTopBaroHHoe aeno 3ampoex-
THPOBAHO B fAOJHHE pekH EnblOBKa, KOTOpas NPOXOAHT 11O BCEMY
ropoay.

ITpu pneranbHol npopaboTke, C YU€TOM BCe€X I'PAAOCTPOHTENDBHBIX,
TPAHCUOPTHBIX H CTPOMTENbHBIX (HaKTOPOB OBbLIO NPH3HAHO Iejde-
c0o06pa3HbIM pa3MecTHTh cTaHHio COPTHBHASA HAa 3CTaKaj€ MOCTOBO-
ro nepexona BOAM3H 30HH OTAbIXa KUTeded roposa u Oyayuero
KPYIIHOI'O CHOPTHBHOrO KoMmiuiekca. B nyckosoH y4acToxk nepso#t
ouyepenH BK/AIOYEHA TAKKE yacTb KHPOBCKOH JHHHH OT cTaHuuH CH-
6UpcKas, pacnonoKeHHod Ha KpacHom npocnekre 1 no Bok3sanbHo#
(puc. 11).

YyacToK KHPOBCKOH JIHHHH MPOXOAUT 110 BaKHeHIeMYy TPaHCIOPT-
HOMY HallpaBjeHu0: yaunaM YestockuHies ¥ ['orogs, 4to no3Bojaser
3HAUUTENbHO YJYYLIHTb TPAHCIOPTHBHIE CBSI3U HAcCENEHHS Ha 3TOM

HalpaBJaeHHH.
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NEHHHCKAA

CEBEPHAA
Yo). CTAHHCTABCHAS Q

o), /11l MAPKCA
() CTYEHYECHAR

() MIAHOBCKAS

@® NN KANHHAMHA

TATAPHHCKAA

( )\ KPACHbIH NPOCNEKT

FAPHHA-
MHXARNOBCKOTO
@) CMOPTHBHAR

(0 nnowARb NEHHHA

() CHBHPCKAA

- (7 0KTABPLCHAR O [16CTBYIOWAS NHHHE
PEYHOH BOK3AN

—— CTPOSWHECH H NPOEKTH-
PVEMBIE NHHHH
Top nycka. . . 1985
Puc. 11. Cxema annnit HoBocH6HPCKOro MeTponoHTEHa

Ha Kpacsom npocnekTe co3paercsl LEHTPAJbHBIA NepecapouHbi
y3ea ¢ O0'b€MHEHHBIM BeCcTHOJEM ABYX CTaHIIHH.

[lepBuifi yuactok HoBOCHOHPCKOrO MeTpONOJMTEHA MPHHAJA Hac-
CaXupoB B Kouue 1985 r.

§ 13. CTposiuecss METPONOJAHTEHD!

B HacTosiuiee BpeMsi BejeTCsl COOpYKeHHe MEeTPONOJHTEHOB B
Jnenponerposcke, Kyii6uiwese’, CsepaioBcke, Pure u Asma-Are.

CTpOHTENbCTBO NMEPBOH OYEPEH METPONOIHTEHA B J[HENpONeTpos-
CKE HMEET 1IeJ1bl0 O6eCIeYHTh CKOPOCTHYIO TPAHCIOPTHYIO CBA3b HCTO-
PHUECKH CJOKHBLIETOCS aMHHUCTPATHBHO-KYJIBTyPHOTO LEHTPA TOPO-
A4 ¢ 3aNafHbIMH H BOCTOYHLIMH IPOMBIILJIEHHBIMH 30HAMH H pallOHaMH
MaccOBOH XKHJIOH 3acTPOHKH MpaBobepeHON dacTu ropoja. Tpacca
JUHHH HauylHaeTcs OT OGOPOTHLIX TYMHKOB nepen cTaHuued Kowm-
MYHapckas W OpoxoauT no npocnekry CBo6oabl, Y TEPPUTOPHH TPy-
6ornpokardoro 3asoga umedd B. M. JleHHHa H MeTalaypruyecKoro
3apoga umenn [. M. T[lerposckoro, Bao/Jb YJaHIB MasikOBCKOTO,
npocnekra Kanuuuna u panee BnoJab npocnekra Kapaa Mapkca ao
nepecevenus ero ¢ npocnekrom [arapuna. Ha auauu 6yayT nocTpoexsl
9 crannuii: Kommyusapckas, OjekTpoBo3ocTpouTesed, 3aBoackas,

* Tleppoifi yuacTOK nuHHW MeTponoanTeHa B KyHObluieBe BBELEH B 3KCOAYATAUHIO
B KoHue 1987 r.
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(o) HOMMVHAPCKASA (O (TPOSIAACH NHHHA

o), NETPOBCKOTD » men(@mum (I0EHTHPYEMAR NHHHA

o) METANNVPFOB lInakKpyembii TOA NycKa. . . 19901
NPOTANEHHOCT NHHHR. . . . . 6.3 M

o) 6APPHHAHAA HHCNO cTadukiA. ... . ... .5

o), {ATHHHHCKAS

&), BOK3ANbHAS

&) TEATPATILHAA

@) EHHHA

(® 0KTABPLCKAA

Puc. 12. Cxema /nunii J|HenponeTpoBCKOro MeTpPONOAHTEHA

Mertanaypros, [sopen Wabuua, Boksanbuas, [1apk Ukanosa, [lno-
wanb Jlennna, Oxkrabpbckas maowmwanb. Ma ykasawHbix cTaHuui
TOJMBKO CTAaHUUA KOMMyHapcKkas MejsKOro 3ajJ0XKeHHS ¢ OTKPBITHIM
cnoco6om paboT, ocTalbHble CTAHIUH TIIYOOKOro 3a/0KEHHS ¢ 3aKPhi-
ThIM cl10cO60M paGor.

[IpoTaxeHHOCTb MepBOi odepenu merponosuTera 11,9 kM c ge-
BATbIO CTAHIHUAMH (pHc. 12).

BBop B skcnsyaTanHio NpeiycMarpuBaeTcs B JBA 3Tana: NepBblf
y4acTok OT craHpuu¥ KommyHapckas 10 craHpud BokaaabHas ¢
IIECTbIO CTAHUHUSIMH NPOTSXKEHHOCTbIO 7,8 KM C JIENO H HHXKEHEPHLIM
Kopnycom — B 1990 r. Bropo#i yuyacrok or craHuud Boksanbuas
10 craHnuun OKTAGpPbcKas MJIOWIAAb € TPeMsi CTAHUUSIMH [POTH-
JKEHHOCTBIO 4 KM M 3/aHMeM 3IKCIJIyaTalHOHHOIO MepcoHasa —
B 1993 r.

JIunua nepsoit ouepeau Kyi#GblieBCKOro METPOIIOJIHTERA TPOXOAUT
4yepes [EHTP ropoaa ¢ [VIOTHOH 3acTPOHKOH BAOJb OCHOBHBIX Ma-
rHCTpasel B BOCTOYHYIO MPOMBILLIEHHYIO 30HY. [10ArOTOBHTE/bHbIE
pa6otbl Hayathl B 1979 r., a ocHoBHble BeayTea ¢ 1981 r.

[TepBast ouepegp 6Gyaer HMeTb MPOTAXKEHHOCTb 17,4 KM, aeno
W MH)XXeHepHbIH Koplyc. Bce cTaHIMH MEJNKOro 3am0KeHHsi ¢ OTKpbI-
ThIM CIIOCO60M NPOH3BOACTBA PaGoT. ['Haporeosoruyeckue ycJa0BHSA
BeCbMa CJIOKHbIE HA yUacTKe QIMHOH 5 KM, CJIOKHBIE HA YYaCTKE JIJIH-
HOW 6 KM M GaaronpuaTHbHE Ha ydacTke AyMHOH 6 kM. BBon npen-
yCcMarpuBaercd MO3TAMHO B JBEHAALATON MATHJAETKE YUACTKAMH 4,8 KM
C YETHIPbMSA CTAHLHAMH, [ENO H HHIKEHEPHBIM KOPIYyCOM, 3aTeMm
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@), "NOLWAND PEBOMIOLHH s Dmmm flEACTBYOWAR NHHHA
&), NN0LIAND KVHBLIWEBA
O Mgiggggbmﬂ (e (TPOAWAACA NIHHHS

NPOCNEKT NEHHHA

re), MPOCNEKT MAPKCA

wmn(®mman  [1DOSKTHPYEMbIE NTHHHH
() NPOCNEKT FATAPHHA

Nnannpyemsid rog nycxa. .. 1990r.
() CMOPTHBHAR NPOTAMEHHOCTs NHHAA. . . . 7.9 kM.
KonudecTso cTaHuHi

(8 COBETCHAR

() BE3bIMAHKA

() HKHPOBCKAR
(@ KPbinba COBETOB

Puc. 13. Cxema nunuii Kyi6bil1eBCKOro MeTponoJHTeHa

4,3 km ot cradHuuu llpocnekr [arapuna npo cranuun I[lobega H
ocrapmufics yyactok aauuod 8,2 kM 6ydeT BBOAUTbCS B TPHUHAL-
nartoi nsirunerke (puc. 13).

B 1978 r. yrBepXiaeH MNPOEKT CTPOHTENLCTBA INEPBOH ouepenu
MeTpomnoJiuTeHa B r. CBepAJI0BCKe OT cTaHu Ui YKanoBCKast 10 CTaHLUUH
[Tpocnekr KocMonasTos.

IlepBasi ouepeab merponosurena nepecekaer ropoACcKyio 3acrpoi-
Ky C Iora Ha CeBeD M CcOedHHsSeT MeXAy co60d udeThipe paioHa
ropoaa, KpYIHY!O MPOMBIILIJIEHHYIO CEBEPHYIO 30HY C NpPHIEralouiHMH
KHJIbIMY MHKPOpDaHOHAMH, XKeJIe3HOAOPOXKHbIA BOK3aJl H aBTOBOK3aJl
¢ XKHJBIMM KBaprastamu mo yaunam 8 Mapra u lllopca. B cocrase
NepBOH OuepeAH BbIAENCH NepBBHI MYCKOBOH yuyacTOK OT CTAHUHH
[Tnomane 1905 roga no cranunu [Ipocnexr KocMoHaBsToB, 4TO M03BO-
JIUT DEIUIHTh TPAHCIOPTHYIO INpo6jeMy MO caMOMY HaNpsiKEeHHOMY
HalPABJIEHUIO [BHXKEHHA HA3eMHOr0 MNAacCaX{HPCKOro TDPAaHCHOpPTA.
[TpoTsikeHHOCTb MepBOd ouepenu —11,55 KM, KOJTHYECTBO CTAHLUH —
nepsith (puc. 14).

KomniekcHOH cxeMOH pa3BHTHS FOPOACKOTO MAcCaXXUPCKOro TpaH-
CHOpTa NMPeAYCMOTPEHO COOpYXKeHHe merponosuTeHa B r. Pure.

[TepBast 1uHUSA TPOTSIKEHHOCTHIO 9,0 KM CBSI2KET paHOHBl MaCCOBOH
JKHJIOH 3aCTpPOHKM 3aMafHOH 4acTH ropoja yepes ee [EHTP C Npo-
MbILLVIEHHBIM pafiOHOM B IOT0O-BOCTOYHOH yacTd. KosnuectBo cranuuit
Ha JIMHHH — BOCE€Mb, H3 HHX 4 CTaHUUU — rAYGOKOTO 3aJI0XKEHHS.

CrpouTenbcTBo GyAeT NPOXOLUTL B CIOMXKHBIX HHKEHEPHO-TEOJNOTH-
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(@) KOCMOHABTOB

te) 0POHOHKKHOIEBCKAR

e}, KATTHHHHCKAR

(@ CBEPANOBCKAR
(O A 3EPHHHCKAR

(S [ TPOAWAACH NHHHA (@4 110WWARD 1995 rofA

(@) |p0EHTHPYEMAA NHHHA .
(@) KYHDLUUEBCKAR

() 5AOBCKAR
NMnanupyembid rof nycxa . . . 1990 .

NpoTAMEHHOCTE NHHHH. . . . . 8.2 kM

KonH4ecTso CTanuWd. . . . .
ONHYECTBO CTaHy b HKANOBCKASR

Puc. 14. Cxema aunuii CBepaIoBCKOr0 MeTpPONMOJHTEHA

YECKHX YCJOBHAX, B paliOHaX IVIOTHOH ropoaCcKOH 3acTPOHKH, 60/1bIIOH
HCTOPHYECKOH HEHHOCTH. [{/151 OCYLIeCTB/IEHHSI CTPOUTENBCTBA HEO6XO0-
IHUMO B TeUYEHHEe JABYX JIET NPOBECTH KOMILIEKC IOATOTOBHTEJbHbIX
paboT Mo cHOCY 3maHuf, Nepekjagke MNOA3EMHBIX KOMMYHHKAauHi,
MOArOTOBKE CTPOHTENbHbIX IIOLIAAOK C COOPYXKE€HHEM BDEMEHHbIX
3JAaHHH U HAa3eMHBIX T'OPHBIX KOMILIEKCOB. Heo6xoaumo TakxKe coopy-
JHTb MPOU3BOACTBEHHYIO 623y CTPOUTENbLCTBA.

B cooTBeTcTBHH C peileHHeM TUPEKTHBHBIX OPTaHOB B IBE€HA11aTOM
NATHJIETKE HAYATO COODYXEHHEe TepBOA OuepefH METDONOJNHTEHA B
r. Anma-Are.

CrpourenbcTBO MepBoro yuacrka ot cranudd OKrsabpbckas 1o
cTaHnuu Asatay NpOTSKEHHOCThIO 8,3 KM MO3BOJHT PelHTh npobJe-
MY Hacca)XMpONepeBO30K, TAK KAaK CBSIKET 4epe3 LEeHTP KpYIIHbie
JKHJIbIE MacCHBbl C NPOMBIIIEHHbIMH padoHaMu. KoJsndectBo cran-
HHA — BOCEMb, B TOM 4YHCJ€E LIECTh — IJYGOKOro 3a/0XKEeHHS.

CTpoHTEeNbCTBO METPOMOJINTEHA BEAETCH B TPYMHBIX YCJIOBHSAX
CeJIeBbIX OTJOXEHHHA H B 30HE BBICOKOH CEHCMHUHOCTH.

§ 14. Pa3puTHe NOABHIKHOIO COCTaBa

[TapasnienpHO cO CTPOUTENLCTBOM METPONOJNHTEHA YUeHble, HHXKe-
Hepbl, KOHCTPYKTOPHI paboTajy Haa co3fanueM MOABHKHOIO COCTaBa.
HOupektusamu XVII koudepenunun BKII6 B ¢espane 1932 r.
CTPOUTEILCTBO METPOBATOHOB OLIJIO HOPYUYEHO MBITHIIHHCKOMY MaIlH-
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HOCTpPOHuTeNbHOMY 3aBOAY. [IpoekT HOBBIX LEXOB 3aBoAa 6Bl paspabo-
tan eue B 1930—1931 rr. [IpeaycmarpuBascsi eXeroiHelii BhIYCK
HMH He MeHee 265 BaroHos.

LlenTpasibHoe BaroHOKOHCTPYKTOpCKoe 6iopo Bcecowsnoro 06sb-
€/IHHEHHS BATOHOCTPOHTE/BHBIX H TOPMO3HBIX 3aBOJAOB MOA PYKOBOA-
ctBoM uuxkeHepa [1. I1. Tpaeuna paspa6orano KOHCTPYKIHIO MEPBBIX
METPOBAaroHOB. AKTHBHO yuyacTBOBaJH B ee Da3pabOTKe HHXKEHepH
A. T. Axumos, I WM. Kawranos, O. A. boiiuesckuii. Onnospe-
MEHHO HHKEHEDHO-TeXHHYecKHe paGOTHHKH MOCKOBCKOro 3aBojaa
«luHaMo» pa3paboTanu 3ITEKTPHUECKYIO CXeMy METPOBaroHa, KOH-
CTPYKLHIO TAIOBBIX ABUraTeseH, 31eKTPHUECKYIO annaparypy. AKTHBHO
pa6oranun U. U. benkun, b. H. Tuxmenes, M. 3. )Kuy, A. A. Pa6u-
HOBHY M apyrue cnegHanHctel. B mae 1933 r. 6bia BHIMOJHEHA
OINBLITHAST MOJE/b BAaroHa mMerpornoJinrera. [locie 06KaTKH H MPOBEPKH
paborel paroxa I'ocynapcTsenHOl KOMHMccued Hag nopabOTKOH KOH-
CTDYKnHH paborana rpynna BeAYIUHX CIEenqMajHCTOB MOJ PYKOBOACT-
BOM rJaBHOrO KoHcTpykropa T. A. KazaHCKoro H KOHCTPYKTOpa
H. K. Kosasnesa.

Topmosuas cucrema 6ulia paspaborana Ha MOCKOBCKOM TOPMO3-
HOM 3aBoje rpynnod KOHCTpYyKTopos B cocraBe M. K. Marpocosa,
B. U. Kpeuiosa u E. B. Kubikosa.

27 asrycra 1934 r. MbITHUIHHCKHM 3aBOJ0M OBLIO NOATrOTOBJEHO
ABa ONBITHHIX BaroHa, KOTOpble GbLIM Hamnpas/eHnbl Ha 3aBoj <«Ilu-
HaMO», rae 6bLJIO CMOHTHPOBAHO 3JEKTPOTexHHYecKoe 060pyaoBaHHe
H annaparypa. Tam ke Baronnsl 6blId oNpo6OBaHbl, NMPOWJIH 06KATKY
u 14 oxrsi6ps 1934 r. 6blIK OTIIpABJIEHBl HA METPOTIOJIHTEH. 15 OKTSIODS
nepsas ceklsi npuboiia B aeno «Ceeproe». IlepBbll Baron 6ol
onpo6oBan CO CKOPOCTBIO OKOJIO 25 KM/4 ¢ HaccaXXHpaMH, KOTOPhIMH
Obl1H paBGOTHUKH 3aBO[OB-H3roTOBHTEJEHl MBITHUIHHCKOTO MauUIHHO-
CTPOHTeNbHOTO, MOCKOBCKOTO TOPMO3HOTO U 3aBoja «Juuamos. Cpenn
MepBhIX 11acCa)kHPOB GbLTH TaKkKe ClenHalHCThl MeTpocTposi. [lepBrie
BAaroOHbl MOJYUHJIH HaszganHs «MM-1 moropubiity 1 «MII-1001 npu-
LUEenHOH» THNA «Ax.

K nmio otkpurusi VII cwe3ana Coseros 25 sinsapsi 1935 r. Merru-
IMHCKHA 3aBOJ BHINYCTHA NepBbie 40 BAaroHOB, 06ecreynB TeM CaMBIM
CBOEBpPEeMEHHOE OTKPBLITHE ABHXKEHHS HAa MerpornogHTexe. B mpouecce
SKCIIyaTauMH H JOBOAKH MepBble BaroHel THna «A» H «b» 6blin
3HAYHTEJSBHO MOJEPHM3HPOBAHBI, OCOGEHHO YCOBEPIUEHCTBOBAHA HX
3/1eKTpHYecKasi cxeMa. DKCIJIYaTalHs T0Ka3aJa BEICOKYIO Ha1€KHOCTh
H poJropeunocTb Barowos. Cpok HX 3KcmiayaTamHH Obli onpejesen
B 50 ser. Baromwl o6ecneudBand YCTOHuMBHIE npobGer 6e3 KarnH-
TaJbHOTO DEMOHTA 2,5 MJH. KM,

Cepbe3HblM HEAOCTATKOM KOHCTPYKIHMH IepBbIX BArOHOB ObLIO
HECOBEDLIEHCTBO KOHCTPYKIHMH aBTOTOPMO30B. TopMOxKeHHe ObL10
TTHEBMATHYECKHM, TPOH3BOAHIOCE 32 CUET TPEHHS KOJMOAOK O GaHAAXKH
KoJleC (3J1eKTPOTOpMO3 Gbli BHeApeH no3gnee). Henocratouna Gblia

42

H 3JEKTPpHYECKAs 3alHTa OT TOKOB Neperpy3kd H KODOTKHX 3aMbl-
KAHHHA.

OcHosnble XAPpAKTepHCTHKH BAaroHOB

Macca Tapel ronoBHoOro Barona «A» . . . . . . 51,7 1
» » TIpHLenHoro BaroHa «b» . . . . . 36,3 T
[aGaputel . . . . . . . . . . . . . . 18400X2700X
X 3700 mm
KoHcTpykunonuas ckopocts . . . . . . . . 65 kM/u
MouHocrs Ha Bany ABHMratenst . . . . . . . . 153 kBt
Hanpsixkenne Ha TaroBom gpuratene . . . . . . 750 B

B ucnbiTanusix NepBbIXx BaroHOB NPHHHMAJNH aKTHBHOE Y4acTHE
merponoantenosubl A. W. Exos, A. ®. Hosoxaukuil, Kotopue
BIIOCJIEACTBHH PYKOBOJAHJIM METPOTIONUTEHOM, a Takxke . @. Penopos,
B. I'. Tpodumor, A. M. Muun.

MocKOBCKHE XKee3HOA0POKHbIA y3eq HanpasBHa AJasi paboTel HA
METDOMOJHUTEH C JIeKTPHOHIHUPOBAHHBIX YYACTKOB CBOHX JYYIIHX
MalIMHHCTOB, CPEAH KOTOpLIX MOXKHO Ha3BaTh uMena M. Y. UBanosa,
A. C. Tpodumosa, H. C. Tumoteesa, ®. H. ®pososa u ap.

Bce KOHCTPYKTOpCKHE pa3paboOTKi METPOBArOHOB ObLIH COCPEAOTO-
YE€Hbl B KOHCTPYKTOPCKOM 6i0p0 MBITHUIHHCKOrO 3aBOJa, KOTOpOe
yxke B 1938 TI. NpHCTYnHAO K TPOEKTHPOBAHHIO HOBOTO BaroHa
c 60J1e§ COBEPLUEHHOH TeJeXKOH, 3MeKTPHUECKHM TOPMO30M H MeHbLIeH
MaccoH.

Yxe B 1939 r. 3aBOA MPHCTYIHI K CTPOUTENBCTBY MEPBBIX LIECTH
ONBITHBIX BAaroHoOB THna «I'» ans 3-B ouepenu MeTPOMOJHTEHA M B
1940 r. onu 6blIM Nepelanbl B OMNBITHYK 3KCIYaTaIHIO.

Bo#ina 3apep:kana BbIIYycK HOBbIX BArOHOB H TOJbKO B 1946 r.
nepepaboTaHHasi Ha OCHOBAHHH HCILITAHMH TeXHHYeCKast JOKYMeHTa-
uHs Oblia nepefaHa B 3aBoACKHe nexa. [[OBOAKY BaroHoB IMpOH3-
BoAHa rnopotaes Kb 3apoma, Koropeli BO3IJIAaBHI KOHCTPYKTOP
K. U. Kawranos.

B nenb mpasaxoBanusi 800-setusi MOCKBB MepBble BArOHbI TH-
na «['»> nocTynuin Ha MerponosuTeH. JTH Baronel o6nananu 6GoJee
COBEPIUEHHON GBICTPOAEHCTBYIONIEH IEKTPHUECKOH TOPMO3HOM CHCTe-
MOJ, MMM MEeHbIIYI0 Maccy H 6oJiee BBICOKYIO CKODOCTb JABHXKEHHS.
DJIeKTpHYecKasi annapartypa 6blia 3Ha4HTEIbHO YCOBEPILEHCTBOBAHA,
o6sianana BHICOKOH CTENEHbIO HAAEXKHOCTH H MEHbLIHMH rabapHTaMy.
YMpocTHaOCh YIpaB/eHHe 3a CYeT MPUMEHEHHsI IPYIINOBOTO, & He HHAH-
BHAYa/NbHOrO NMpHBOAA. BeuIO paciikpeHo npHmeHeHHe annaparyphl,
paborawinel OT TOKOB HH3KOTO HalpSKEHHs, 4TO 06ecreyHsao
60.1b11YI0 6€30MaCHOCTh H HaleXHOCTb. Bce BAroHbl BhIMyCKaJlHCh
C Ka6HHaMKM MAaLIMHHCTA, Kaxaas oCbh 6bl1a O06MOTOpeHa, AJIHHA
BaroHa yBeJH4HJAach Ha 330 MM, OCTajIbHble TaGaPHThI HE H3MEHHJIHCh.
Macca rapel ymeHnbwHJIach Ha 8,0 T, Macca TeJeXKH Ha 2,1 T.
KOHCTpYKTHBHAsI CKOPOCTh yBesMuMaach Ha 10 KM/4, YJaydLIHJIHCH
JMHAMHYECKHe TapaMeTphl, DTOT BAIOH SKCIOHHpOBaJcs Ha Jledmn-
LHICKO# BBICTABKe, Ije MOJy4HJ BBICOKYIO OLEHKY.
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OnHako y Barosa GblJIM M CYIIECTBEHHble HEAOCTATKH, B YacT-
HOCTH: BEJHKH TSTOBble ABMraTesNy, MOoaBecKa HX Oblia »KeCcTKOH,
4YTO NMPHBOJMJO K OTKa3aM ABHrarejell BCieACTBHE NMJ0XOH aMOpTH3a-
uuH. JopabGorku TpeGoBaja M KOHCTPYKUHS DeAyKTOpa, Iepeaaio-
LIEero CHJAY THATH OT JABHraressi K KOJECHOH Mape, MO3TOMY ObLIO
NPHHATO pelleHHe MPUCTYNHUTh K KOHCTPYHPOBAHHIO HOBOH, GoJee
COBEpIIEHHON KOHCTPYKIHH Baroxa,

B 1955 r. 3aBoabl Hayaju BbIYCKaTb METPOBArOHH cepuu «l»,
koTopble yxke B 1956 r. crasu nocrynath Ha Jlenunrpaackuil Merpo-
MoJIUTeH. JTO GbUIM KOHCTPYKTHBHO 6OJsiee COBpeMeHHble BaroHbl H
OTJIHYAJUCh OT BAaroHoB THUMa «['» Mmpexkpe Bcero MeHblled Mac-
coli (Macca Tapbl Barosa Oblsia Mebllie Ha 7,5 T, Macca TeNEXKH —
Ha 2,2 T). 3Hauure/bHO Oblia yJaydileHa KOHCTPYKIHMS XOZOBHIX
yacreH, yJayullieHa aMOpTH3anUsi TATOBLIX ABHrarejsed 3a cuer coBep-
IIEHCTBOBAHUA MOABECKHM, 4TO, B CBOK Oue€peab, MO3BOJIUJIO CHH-
3UTb Maccy Tsroporo asurareas ¢ 1450 po 700 Kr. Belia mpH-
MeHeHa KOMOHMHUPOBaHHasi aBTOCLENKA XKECTKOTO TUIla, KoTopas obec-
NeyHJa KakK MeXaHHYecKOe CuellJIEeHHe, TaK W HaleXHOe COelHHEeHHe
MHeBMOMAarucrpasiedl M 3JeKTPUUECKHX uelefl ynpasJenus. bula cKoH-
CTPYHPOBAH OAHOCTYNEHUYATHIH peayKTOp ¢ KOco3Y6od mnepenadeid
¥ NpuMeHena KapaauHasi mydra B TsiroBoM npusoge. OO6uHBKa
Ky30Ba Barona Oblia BolMosHeHa u3 6osee ToHKoro Jaucra. HMuTe-
pPecHHIM GbLIO pellleHHe NMOABECKH Da3ABHXKHBIX ABeped ¢ MOMOIIbLIO
peneil [annsi, uro najs0 BO3MOXKHOCTL BMECTO ABYX IHEBMaTHYECKHX
NPHBOAOB YCTAHOBHUTb OAMH. /I8 OTKPBITHIX JHHHHA Oblia BhINYIHEHA
moaudukanust Barona «II» ¢ yremsenuem U repMerHsanued KaGHUHbI
MAaIlHHUCTa, annapaTypbl U CaJoHa.

Hannble Baroshl pa6oTaioT A0 HACTOSILEIO BpemeHH HAa MOCKOB-
CKOM H JIeHMHIDaJACKOM METpONoJHTeHax, nebosbluasi MOAEPHU3 AU
MO3BOJIW/IA MOBBLICHTh CTEHEHb HX HAAEXKHOCTH.

B 1956 r. mox pykoBOACTBOM rnaBHOTO KoHctpykropa WM. B. Pa-
3yBaeBa Ha 3aBOJie NPUCTYIMHIH K pa3paboTKe HOBOH cepuM BaroHa
tunma «E». B 1960 r. nmepBasi rpynma BaroHoB Obla nepeflaHa Ha
06kaTKy MockoBckoMy Merpomnosuteny. K cepH#HOMY BHIIYCKY 3THX
BAaroHOB 3aBOABl MNPHCTYNHaH B Mae 1963 r. IDTH BaroHbl 3Ha4H-
TEJIbHO OTJIMYAJKHCh OT MPEeLILECTBYIOMHUX THIOB MO CBOUM 3JI€KTPO-
alnapaTHbIM, IHHAMUYeCKHM H XOJIOBhIM CBOHCTBAM H COOTBETCTBOBA-
JIH YPOBHIO BAaroHOCTPOEHHUs] TOro BpeMeHH. Dblja 3HAUMTENbHO yBe-
JMUEHa CKOpOCTh, Kotopasi cocrasuna 90 KM/4, macca Taphl CHH-
XkeHa g0 31,7 1. C ueabio cokpalleHHs] BPEMEHH CTOSIHKM Ha CTaH-
UMSIX JBEpHble IIpOeMbl pAa3JABHXKHLIX JABepeHd OGblIH YBEJTHUEHbI
¢ 900 no 1128 mm.

Brnepsble 6blid NpUMEHEHbl aJIOMHHHEBbLIE CIJIABhbl, M3 KOTOPbIX
ObLIM M3roTOBJEHbl ABEPH, KapKachl M JApyrde 3j€MEHThl Ky30Ba.
Tesnexka Gblia BLINOJHEHA C MpUMEHEHUEM IIOBOJKOBOTO MOJBELIH-
BAHUS W NOJAPE3HHEHHOH KOJIECHOH maphl.
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Breaperue cucTeMbl aBTOMaTHYECKOTO DErYJHPOBaHHS CKOPOCTH
(APC), noBbliieHHe B CBSI3H C 3THM YaCTOThl JBHXXEHHSI TPeGOBaJH
JajbHeHIled MOJepPHH3aUUH BaroHoB. DTOro tpe6oBas H BHEMIHHH
pblHOK. [IpOMBIIIJIEHHOCTL BMeECTe € METPOINOJHTEHOM, HAay4YHbIMH
UHCTUTYTAMH M INPOEKTHbIMH OpraHu3apusiMH INpHCTyNWIa K co3ja-
HUIO HOBbIX MoAHdukanui. IlosBuauch mMomudukaunuu Baroxa «Es.
Hansi Jlenunrpafckoro merponosureHa Oulid pa3paboTaHbl BaroHbI
«EMA>» n «EM», o60pynoBanuble JeHHHIPaACKOH CHCTeMOH aBTOBee-
HHUSl U JaKoniie BO3MOXKHOCTb 3KCIVIYaTalHH JHHHH METDPOINOJHTEHA
CO CTAHIHSIMH 32KPLITOTO THHA.

B amnpene 1970 r. B menb 25-1etust ocBoGoxaenusi Benrpuu or
(aIlUCTCKUX 3aXBATYUKOB BOllles B CTPOH NEHCTBYIOIIHX METPONOJHU-
tTeH bynanewra. Barousl a5 Hero 6bliii pa3paboTaHbl ¥ MOCTABJEHbI
COBETCKHMH BarOHOCTPOHTEJSIMH.

B BOCEMO# MATHNIETKE BarOHOCTPOHTE/bHbIE 3aBOAKl NEPELLTH Ha
BLIIIYCK BarOHOB THNMa «EX» ¢ YCHJIEHHOH Te/eXKKOH M HOBOH BHYT-
peHHeH OTAeJNKOH CJIOHUCTHIM MJIACTHKOM.

B okrsibpe 1973 r. 6ul1 Hayar BLINYCK BATOHOB THNa «Eycy mis
[Tpaxckoro merponojurena. Barosbl BHIMOJIHEHB! MO pe3yJbraTam
HOBBLIX pa3paboTOK ¢ yueToMm ocobennocTel nmpackol Tpaccul. Ha Ba-
roHax OblIM YCT2HOBJIEHbl TSTOBble ABHTATeNH MOLIHOCTbIO 72 KBt
Bmecto 68 kBr, kak Ha BaroHax tuma «E». TlpuuHuHOHAJIbHBIM
U3MEHEHHSAM MOABEeprJach 3/1eKTPOCXeMa BaroHa — B peXXHMe TOPMO-
JKEHUS1 BBEJAEHO THPHCTOPHOE pery/JHpoBanHe BO3GYXAEHHS ABHra-
TeJsl. DTO HO3BOJIUJIO OCYIIECTBJSITh 3JEKTPOAHHAMHYECKOE TOPMO-
JKEeHHe [IPH MAKCHMaJbHOH CKOPOCTH (Ha BarOHax NpEeAbIAYIHHUX THIIOB
npH ckopoctu 6ogee 70 KM/4 NMpUMeHSICS NHEBMOTOPMO3). Baronu
6blJM 060pYIOBaHbl yCTPOACTBOM CUCTEMbl aBTOMaTHUYECKOFO peryJu-
poBanusi ckopocTd. Ha Tlpakckom MerpomosiuTene BaroHbl XOpOILO
NposiBUAK ce6s B 3KcIyaTalldd, 3a 4ro B mapre 1976 r. npasu-
reabctBo YCCP Bpyunsao MblTHmuHCKOMY 3asoay opaeH Tpynaa.
[TapaasensHo pa3paGoTuMkaMH BaroHOB «Euc» GbliIO NMOATOTOBJIEHO
BHE/JDEHHE aHAJOTHYHBIX KOHCTPYKUHH AJ51 OTE€UECTBEHHLIX METDPOINO-
JIATEHOB, TaKHe BaroHbl MOJYYHJIH HHIEKC «ExX3».

MoaepHU3HpPOBaHHLIM THIIOM BaroHOB «E» SIBH/IMCh Barosbl THNa
81-717 (81-714) (puc. 15, a n 6), KoTOpbleé HAYa/JH BHITYCKAThLCSH
B 1977 r. OTi BaroHbl OTJIHYAIOTCSI OT BAroHoB THma «E» TeM, yro
MPOME3KYTOUHbIE BaroHbl He UMEIOT KaGHHbl MAIIMHHCTA, 32 CUEeT 3TOTO
yBesaHYeHa UX BMecTHMOCTb. CaJlOH BaroHoB OTAeAaH TPYAHOCropae-
MbIM J€KODaTHUBHbIM I1actukoM, Ha Baroxax 3To#i cepuu BHepBhle
YCTAHOBJIEHB! NPUHYAUTEIbHAA BEHTWJISALHS, JIOMHHECIEHTHOE OCBe-
meHHe. BenomoraTenbuble neny noay4yarT MHTaHHe OT CNenHaJbHOro
ycrpoiicrBa BIICH. CkoncrpynpoBaH HOBbLIH NyJbT yNpaB/eHHsi, Ha
KOTOPOM CMOHTHPOBAHbI IPAKTHYECKH BCe MPHOGOPHl YIpaBJIeHHs M0e3-
AoM. Barosel BhiycKaloTcst ¢ yCTPOHCTBAMH aBTOMATHUYECKOIO pery-
JIHPOBAHHSA CKOPOCTH M 3KCTPEHHON CBA3M N1aCCaXKHUPOB C MAIIHHHCTOM.
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Puc. 15. Baron

BHCIIHHH BHA (caeBa);

Tsaroeblft gBHrarenb uMeer MoiHocTb 110 kBT, uto mossosader
pasBHBaTh CKOPOCTb HA NPSIMBIX ydacTtkax Oytd 10 90 kM/u.
B Hacrosimiee Bpemsi CKOHCTPYMDPOBaHbI M MPOXOAAT HCIbITAHHS
BaroHbl HOBOIrO THMa.
Tabauyga 1
Texunyeckue JAHHbIE BATOHOB METPONOJHTEHOB

Tun Baroua
TexHnueckHe a1 717
nokasaresan -
A B r 4 E (81-714)
Ton BHIMycKa 1934 1946 1956 1963 1977
Tapa Barona, T 51,7 43,7 36,2 31,7 34/33,5
Jnuna, m 18,91 19,11 19,166 19,166 19,206
Ulupuua, m 2,7 2,7 2,7 2,7 2,67
Boicora, m 3,7 3,7 3,695 3,695 3,65
CKopocTb, KM/Y 65 75 75 90 90
Yekopenue, m/c 0,8 1,0 1,0 1,1 1,1
3amennenue, m/c’ 0,8 1,0 1,0 1,2 1,2
Tun Topmosa MEXaHH- | 3JeKTPO-| JNeKTPOIH- | 3AEKTPOAH- | 1EKTPOIH-
YeCcKHH | AMHAMH- | HAMHUECKHH | HAMHUYecKHH | HaMUYecKHH
qecKHH
BwmectumocTs, uedn., 264 264 264 264 270
np# motHocTH 10 ven/m?
Y cTaHOBJIEHHBIH CPOK 50 50 50 35 35
cayx08bl, JeT
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tuna 81-717:

caJioH (crnpasa)

IT0 cOoBpeMeHHbIl BArOH, B KOHCTPYKIHH KOTODOrO YCTPAaHEHH
HeJOCTAaTKH HpefblAYIIHX CepHil U Peaju30BaHbl HOBble TEXHHUYECKHE
pellieHHst MO MOBbIIIEHHIO HAAEKHOCTH OCHOBHBIX Y3J10B, B YACTHOCTH,
yCOBEPLUEHCTBOBAHA NPHHYAHTENbHAS BEHTHASIIHSI CAJIOHA, YTO MOBLI-
IIaeT HAaJEXKHOCTb BO31YXOCHaGXEHHsi, O0COGEHHO HPH OCTaHOBKE
noesna. Kpome toro, npeycMOTpeHO THPHCTOPHO-HMITYAbCHOE PeryJiu-
pPOBaHHE CKOPOCTH B peXHMax MyCKa H TOPMOKEHHS C peKyme-
pauMell 3JeKTPHYECKOH SHEPTHH B CETb NIPH TOPMOKeHHH. LleHTpasb-
Hble cTaflbhble PECCOpPbI, U€pe3 KOTOphle KY30B ONHpAeTcs Ha pamy
TEJIEXKH, 3aMeHeHbl MHEBMATHYECKHMH C aBTOMATHYECKHM PeryJanpo-
BaHHeM HX mnporH6a B 3aBHCHUMOCTH OT HarpyskH. Ky30B BbINOJ-
HEH M3 BBICOKOMPOYHOIO ajJIOMHHHEBOrO CIJIABA, YyTO CHH3MJO Maccy
KOHCTpyKuHH 10 30 1. HoBasi (hopMa Ky3oBa MO3BOJIH/IA YBEJIHUHTh
BMECTHMOCTh BarOHa. MakcumanbHasi CKOpPOCTb YBeJHYEHa [0
100 km/u.

Ha nnHusX METpONOJHTEHOB ceHuac 3SKCIVIYAaTHPYETCsl CBhIlle
5000 BaroHos tHna «II», «<E» n 81-717. YuuThiBas, 4TO 3a HOCAeNHHE
rofbl pe3Ko BO3POCia HHTEHCHBHOCTh pabOThl BArOHa M €ro Hace-
JEHHOCTDb, YBEJIHYHJIOCh H YHCJIO OTKA30B, UTO xapaKTepHO aiasi Moc-
KOBCKOro u JleHHHrpajackoro merpomnoJHreHoB. Ha apyrux merpono-
autenax CCCP u crpan — uneHos C2B 3T1H ke BaroHnl paGoraior
C BBICOKOH CTEIMeHbIO HaNEKHOCTH, .

OcHoBHbIE XapaKTEPHCTHKH BArOHOB, SKCIIIYaTHPYEMbIX Ha METPO-
nosaurenax CCCP, npusenens B Taba. 1.
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OnblTHbIe BaroHe MeTpomoJHTeHa THna «M» uMmelor ciepyiomue
OCHOBHHIE MOKA3aTeNH:

KOHCTPYKUHOHHESA CKOPOCTD . 100 xm/4
Cpennee yckopeHHe B pexxHMe MyCKa npu Harpysxe o1
H Pa3TOHe Ha I‘OpHBOHTaJIbHOM y4acTKe MyTH 10 CKOPOCTH
40 Km/u 1,2 m/c?
Cpensnee 3ame1menne npu aJIeKTpuquKOM TOpMO)KeHHH
co ckopoctd 100 km/u . 1,0 M/c
CpenHee 3aMeqJ€HHE TIPH 9KCTpeHHOM Topmome}mu 1,2 m/c?
Bpewms pasrona g0 ckopoctu 80 KM/u . . . . . . 40 ¢
FabapuTH:
IJIHHE TI0 TOPUOBBIM CTEHKaM 18 839 mMm
LIHPHHA . e 2820 mm
Macca rooBHOTO BaroHa . . . . . . . . . . 3l r
NPOMEXKYTOYHOTO . . . . . . . . . . . . 30 T
jnekrpoofopyaoBanus . . . . . . . . . . 56 T
MaKcHMaabnasl BMECTHMOCTD!
TOJIOBHOTO B&rona 324 wen.
(22,6 1)
IPOMEXK YTOUHOTO 353 ueu.
(24,2 1)
JlJiMBa TOPMO3HOTO MYTH NMPH TOPMOXKEHHH CO CKOPOCTH
90 km/u:
npu komauge APC . . . . e 385 M
TIPU 3J€KTPHUECKOM TOpMO)KeHHH e 335 M
NpH 3KCTPEHHOM MHEBMaTHYECKOM . . . . . . 250 M
Hanpsi:keHHe nHT4RHS TATOBBIX ABHTaresneH 725 B
(550 975 B)
MoliHOCTb TATOBBIX ABHraresed 4% 100 kBt

Ha Barone npumeHnen asurartesp tHna JIK-117 ¢ nocaenasarednb-
HbIM BO36ykaenneM. PeryiupoBanne HanpsiKeHHsl H BO36YKaeHHS
JABHraTesIsi OCYIECTBJSIETCS] C NMOMOIUbIO THPHCTOPHO-UMIYJIbCHOTO
perysasitopa. JTO NO3BOJSIET YJYUYIIHTh MYyCKO-TOPMO3HBIE XapakTe-
PHCTHKH 32 CcyeT NOALEDPKAHHS MOCTOSIHHOTO MO BEJIHYHHE TOKA ABH-
rarest. [J1aBHOe MPeHMMYyIeCTBO TAKOH CHCTEMbl 3aKJI0YAETCs B BO3-
MOXKHOCTH peKylepaTHBHOro TopMoxKeHHsi. [1o nanubiM 3aBoga «JIu-
HaMO» BO3BpPAT 3JEKTPO3HEPrHH B KOHTaKTHyEO ceTb GymeT cocras-
JsTh 5—129% oT 3HepruH, 3aTpaueHHOH HA TATYy MMOE3/10B.

Ha Barone «W», yCTaHOBJIeH CTAaTHYeCKHH THPHCTOPHBLIA TNpeob-
pasoBaTe/ib /11 IHTAHHA Lernex ynpasJeHHs, IOA3aPAAKH aKKyMyJsi-
TOPDHOH Gartaped H JIOMHHECHEHTHOrO OCBeIIeHHS caJioHa. Baron
IpHCnocoben AJasi paboTel COBMECTHO C CHCTE€MAaMH MOE3AHOH aBToO-
MATHKH.

Ka6nHa MallHHHCTA HMEET MO CPABHEHHIO CO CTAPbIMH BATOHAMH
YJYULIEHHYIO [VIAHUPOBKY H 060DYyNOBaHa KOHJAHIHOHEPOM.
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3APYBE)XHbIE METPOITOJIUTEHbI

§ 15. OGuwue cpeneHus

B Hacrosimee BpeMmMs METPOHONHTEHBl 3KCIUIYaTHPYIOTCS [OYTH
B 100 ropogax Gosee yem 30 crpan mupa. K nauGosee KpyIHbIM
M0 TPOTSKEHHOCTH H KOJNHYECTBY CTAHLHHA OTHOCSTCS:

Hbio-Mopkekuit . 392,2 km, 474 cTaHuud
JIoHpOHCKUA . .. . . . . 3879 km, 247 cranpu#
[Tapuxckufi (BMecTe ¢ 3KCNpecCHBIMH

JHHUSIMH ) L. ... 2947 xm, 423 craHuuu
Tokuiickwt . . . . . . . . . 197 km, 192 cranguu

ITo ropoBomy 06bEMY NepEBO30K NMEPBOE MECTO CPEAH 3apy6exHbIX
METPOIOJUTEHOB 3aHUMaerT TOKHHCKMH, KOTODBIH INepeBO3HT 6oJee
2100 muH. yenoBek exeroaxo. [Tapuxckiil nepeso3HT 6osee 1400 maH.
yesoBek, Hbwo-Flopkckui 6osee 1100 MJIH. 4eJOBEK, METPONOJNHTEH
Mexunko 6onee 1050 MaH, macca)XHpPOB B TOA.

[To MakciMaJbHOH MPONYCKHOH CMOCOOGHOCTH 3apybeKHble MeTpO-
NOJIUTEHbl XapaKTEPH3YIOTCS CaAeAYIONIMM 06pasom:

Hbio-Mopkekuit 40 nmap noe3poB B uac

Mapuxekust . . . . . . . . 38 » » >
Jlonpgonekust . . . . . . . . 34 » » »
Tokuiickust . . . . . . . . 33 » » »

Texnnyeckasi CKOPOCThb Ha 3apy6eKHBIX METPONOJHTEHAX CPABHH-
TeJbHO HeBbIcOKAa. B Merpo ®unanenndnun ona cocrasiser 60 Km/4,
Bawmnurrona — 56, Can-®Ppanngucko — 53, Ha 3KcrnpeccHOH JHHHH
[Tapmxka — 48, B XenbcHHKH — 43 KM/u. YyacTKoBast CKOPOCTb,
T. €. CPe[lHsIA CKOPOCTb XO4a MO YYaCTKY C YUETOM CTOSIHOK, eille HHXKe
H KoJebJieTcsi B LUIHPOKOM IHanasoHe.

OnmHuM 13 raaBHBIX HANpaB/eHHH MOBLIILEHUST MPOHU3BOIHTE/b-
HOCTH Tpyaa, 6e30MacHOCTH U KoM(pOpTabeNbHOCTH MEPEBO30K, 3KOHO-
MHH SHEpPropecypcoB sIBJAsIeTCS aBTOMATH3aiHsl BCero HepeBO30YHOTO
nponecca. PaspabaTteiBaiorcs H BHeAPSIOTCA aBTOMAaTHYECKHE CHCTEMbI
yIIPaBJIeHHST METPOTIOJHTEHAMH, OCYIECTBASIOIIHE BECh KOMILIEKC Me-
PONPHATHH MO 3KCIJyaTagHH METPONOJIHTEHa OT aBTOMATH3alHH
ABH)KEHHSI M0e310B (B HEKOTODHIX CJydasix G6e3 JIOKOMOTHBHbIX
6pnran) 10 yBopKH BecTHGOMeH, cTan i H neperoHoB. TakHe cHcre-
Mbl AE€ACTBYIOT, HAalpHUMeEp, B Jnane (Ppanpus), Bankysepe (Ka-
Hana), Cannopo (Hnouus), Cau-Ilayny (Bpasunusa) v na merpomno-
JIHT€HAX HEeKOTOPBIX APYrHX TOpOAOB,
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Iponssoanrensrocts Tpyna na METPOIIOJIMTEHAX H3MEPSIEeTCH Kak
OTHOLUEHHE 4HC/a MEPEBE3EHHBIX MACCAXKHPOB B CYTKH K YHCJy
paborawumux H Kojebiercs B WHPOKKX npenesnax. Hampumep, na
MioHXeHCKOM MeTpomoJinTene oma cocrapser 503 naccax(npa, Ha
OAHOIO Y€JIOBEKA, a Ha METDPONOJHTEHE Can-Ppanuucko Toabko 64
IIponssoauTenbHoCT Tpyaa BO MHOrOM 3aBHCHT OT NPOTSIKEHHOCTH
METPONOJIUTEHA, MOSTOMY HauGoJee PACIPOCTDAHEHHBIM H Xapakre-
PUSYIOLIUM TOKa3aTe/IeM SIBJACTCH YMCIO PAGOTHHKOB METPOTIOJIHTE-
Ha, NPUXOAAIMXCA HA | KM NPOTSIKEHHOCTH.

JL7151 KpYNHBIX MeTpomnouTeHOB MHDa 3TOT NOKAa3aTelb COCT ABJISET:

Hbuio-Flopkekuit
JIoHoHCKHU

72 uen./km
Hapumcxuﬁ.:.‘:::.‘:...ig

»
»

Pewawowunm ycaosuewm, BIMAOIMAM HAa NOXOAHOCTb 3apy6esKHbiX
METDOMNOHTEHOB, SABJASIETCH KOMPOPTAGENbHOCTh NIePEBO30K, KYJabTYypa
oéucnyxumsaﬂnﬂ naccaxXupos. Jlas 3T0T0 craHyuu OéOpyz[,leTCH HO-
BCHILICH CHCTEMOH HHGOPMANKH, KOTOPAS OCHOBLIBAETCH Ha np HMeHe-
HHH CHMBOJ/IOB, HHJEKCOB, NHKTOrPAMM, CBETOBHIX Ta6JIO. Iupokoe
pacmnpocrpanenye noJydyanT SuaeTHbe aBTOMAThI, NpHHUMAOIHE GY-
MaxXHble I€HbIH U AalouiHe cravy. B ycJoBHSX MOCTOSIHHO pacrymux
UEH Ha MpOEe3l B METPONMONMTEHAX 3TH ABTOMATH BEChLMA nepcnex-
THBHBL. IHpoko Takxke BHeapsioTcs Ha CTaHUHAX ABHUKYIIHECS TPO-
TYapbl, IPEUMYIIECTBOM KOTOPHIX SIBJISIETCS COKp alenue pacxonospﬂa
COOpYXEHHE NPOCTOPHBIX MEWIEXOAHBIX NEPEXOA0B, TAK Kak rOpH-
SOHTaJIbHEIE 5CKA/IaTOPHl TPEGYIOT MEHbLIHX MA0mAfel. Ycranasau-
BalOTCHA TaKxe CHUCTEeMBbl TEJIEBU3UOHHOTO KOHTpOJIH 3a BGCTI/IélOJIHMH
njaardopmamy, 3CKaJIaTOpaMH. ,

3HAUHTEIbHO H3MEHHJICH 32 Noc/eiHee BPEMS H MOABMKHOH coC-
TaB. Barounl, Kak npasuno, umewor NPHHYIUTENbHYIO BEHTHJISHIO
KysoBa coopyxatorcst us CBEPXNPOYHOH KOPPO3HOHHOCTOHKOM cTamm
UM aMOMHHHEBBIX CrUIaBoB. [n1aBHas 3agaua, KOTOpasi pewiaercs
IIPH KOHCTPYHDPOBAHHH BATOHOB, 3TO CHUIKEHHE pacxonos 3jekrpo-
SHEPrHH W MOBBHIILEHHE KOMGBODPTAGENLHOCTH. YCHIEHUE YCJIOBUH MO-
XKapo6e30nacHOCTH OCYHIECTBJSETCS MO JABYM HAalpaB/€HHSAM: BO-
NEPBbIX, 32 CYET DPACIIMPEHHSI NPHMEHEHHS HECTOpaeMblX W OTHe-
CTOHKHX MaTepHaJ/IOB Ha MOABHXKHOM COCTABE U npu 060pyaOBaHHH
CTaHIUH, BO-BTOprX, NyTeEM OCHAUIEeHUSNA MOABHXKHOTO coCTagsa cpen-
CTBAMH 3aM[HThl OT TOKOB BBICOKOH HaCTOThI, KOTOPLIE MOTYT MOpH-
BECTH K BO3rOPaHHIO BaroHa. JTHM xe yeJsim CIYXKHUT 060pyROBaHUe
CTAHIMA H I0E3/10B ABTOMATHYECKHMH, LEHTD AJIH30BAHHBIMH CHCTEMA-
MH TIDOTHBOIOXAPHOH CHTHA/M3AIHH, YCTAHOBKA CIELHANDHbIX aat-
HHKOB, TEMIIEPATYPHBIX AETEKTOPOB M CHCTEM ABTOMATHYECKOTO Or-
HETYIUEeH sl

Huxe pacemorpenn HEKOTOpLIE BONMPOCH! TEXHHUECKOTO OCHA [I[EH HS

" OpraHMsauuu OGCJYKHBAHHS NMACCAXKUPOB HA HauGOJee KPYMHbLIX
METPOMONHTEHAX MHpa.
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§ 16. Mervponoantennl Jlowaona u Hbiokacaa (BeaukoGpuTanua)

JIOHOHCKHA METPONOAMTEH — NepBasl B MHpe NOJA3eMHas XKejes-

Hasl 1Opora, ABHXKEHHe HAa KOTOpoH 6bli0 oTKphiTo 10 stnBaps 1863 r.

[lepByio ee JHMHMIO BO3BOAMJIA KOMOaHHA Merponoauren (B ne-
pesoge — Croanunbiil). Haspanwe KOMNAaHHH, KakK HeJb3s Jyulle
MOoA0IUJIO K HAHMEHOBAHUIO HOBOTO BHJAa KOMMYHAaJbHOIO TPAHCIIOPTA.

B Te BpemeHa xeJje3Hast AOpOTra yXKe IOJY4YHJA MPH3HAHHE H
OCYILECTBJIsIIA TIepeBO3KH MacCaXKHUpOB H TPY30B BO MHOTHX CTpaHax
MHpa, MO3TOMY Npeaoxkenune Jlonaonckoro agpokara Yapas ITupcona
0 COOPYKEHHH MoA3eMHON TOpPOACKOH »Kese3HOH AOpOrd HALJIO rops-
YHX CTOPOHHHKOB. Vinest 6uisna peasnsoBana B HEBHAAHHO KOPOTKHE
IO TE€M BpEMEHAaM CpPOKH — 33 HemoJHble ueThlpe roga. Ilepmas
aunust [e AuHrTOH — DeHHITOH-CTPUT NPOTAKEHHOCTHIO 6,5 KM hlia
3a]efdCcTBOBAHA C NMpPHMEHEHHEM HApPOBO3HOH TATH, KaK CaMOro Co-
BEPILEHHOTO BHAA TATH TOTO BPEMEHH.

DKcasyaTangMsl MEPBBIX METPOMNOJIUTEHOB 3HAUHTEJbHO OCHOXKHSA-
Jach GosbIIOH 3aAbIMJIEHHOCTLIO, yAaJeHHe AbiMa H3 TOHHeJNEeH 6LlIO
ONHOH H3 CaMbIX CJIOXHBIX nmpobiem. OTae/bHbIE YUACTKH CTApaJHtCh
CTPOHThL OTKPBITHIMH, a TaM, rae 3T0 OblJO HEBO3MOXHO, 060DY-
IOBAJIH B GOJIbILMX KOJHUECTBAX BEHTUJIAIIMOHHBIE JIIOKH.

Ho, necMOTpst Ha 3TH HeynO6CTBA, MePBbIH METPONOJIMTEH N1OKa3aJl
OTPOMHbLIE IPEUMYIIECTBA [EPE] HA3EMHBIM TPAHCIIOPTOM H CTaJ BbICT-
po paspuBarbcs. B pasnbHeHlleM K CTPOHTENLCTBY METDOIMOJIHMTEHA
6blIH NIpHMBJEYEHbl HOBLIE KOMIAHHH, YTO MPHBEJNO K HEKOTOPOH
DA3HOTHIIHOCTH COODYXKEHHH M pas3obuieHHocTH JuHHA. WM ToabKO
B 1933 r. Bcs cerb JloHooHckoro MerponoJsureHa 6blla nepenasa
CNenHasbHO CO3AaHHON [IHpeKMH TOPOACKOro TpaHCmopra. JTO MHo-
3BOJIMJIO CTAHAAPTH3HPOBAThH THIbI YCTPOHCTB H COOPYKEHHH, MPHME-
HSITh TP CTPOUTEJILCTBE €JAMHhI€ HOPMATHBHI.

Ve uepes 20 ner, k KoHnmy 1953 r. 6blIM NPOJIOKEHH HOBHIE
JIHHHH, KOTOPhIE COeHHHIH pa30o6uieHHo pagoramnue yiactki. B pe-
3yJabTare 06paszoBaJOCh BHYTPEHHee KOJbIO BOKPYT JEJOBhIX KBap-
tanos Jlonaouckoro Cur, nonyuusinee Hassanue Céxa Jlafin (KoJb-
neBasi JIMHHS ).

B Teuenne 27 neT MeTpPONOJIMTEH 3KCHJIYATHPOBAJICS HA MapOBO3-
HOH TsAAre M TOJABKO 18 neka6ps 1890 r. moasemMHasi Marucrpalb
fnlyla mepepesieHa Ha 3JeKTpUuecKylo Tary. Ileppasi 3JIeKTpUGHIHDO-
BaHHAasl MOJA3eMHAasi Marucrpajb coenuHusa paiion Curn ¢ IOxHO-
JIOHMIOHCKOH »eJie3HOH A0poro, yeMm 6bljI0 OfeCleueHO HanexkHoe
TPAHCIIOPTHOE COOGIEHHE JeJOBBIX KBApTaJOB LEHTPA C [OXKHOH
yacrbio JlongoHna.

CTpOHTENbCTBO METPOINOJNHTEHA OCYIIECTBAAIOCH B OCHOBHOM OT-
KpHIThIM cnocofoMm. [lepsbill yuacTok, cOOpYKEeHHbIH 3aKpPLITHIM CIIO-
co6om Benenusi pabor, GblJI [OCTPOEH MO INPOEKTY HHXKeHepa bep-
aoy B 1870 r. Jlns IpOXOAKH TOHHE/S 3[eCh Obll NpHUMeHeH 6ypOBOH
LIHT [IHIHHAPHYECKOH (OopMbl, ¢ O6IeNKOH H3 YYTYHHHIX TIOGHHIOB,
cOGpaHHbIX HAa pe3bBOBHIX coequHEHHsIX. TIOGHHTH TMOJYUHJIH CBOE
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Ha3BaHH
Henenpofozzegﬁﬁia «T1I06» (Tpy6a). Hununapryeckas dopma rtyn-
LOIMTOB, CO31aHHBIX B Te
P oo ieC BDEMEHa HHXEeHepoM
» 1 CETOIHA LUMPOKO NpHMeHsieTcs
B DAasJIMYHBIX M[UTO-
BBIX i Towe
pux gO£:¢Hxiunﬂx IPH MpOXOAKe TOHHENEH TYGOKOro 3anosKe-
nomﬁe « HUe 40-X TONOB HaLIEero CTojlerusi B CTPOHTE/ILCTBE MeTpo-
ponut }:{a HgOIHJIJIl:) TaKkxXKe IHPOKOe NpHMeHeHHe Kese306eToH blE TIo-
TOBBIX coennHeHusix. Hano or
. METHTb, YTO CJ10
o1 , yCJ0BHS
)K:Hpnygxiﬂepéz nougOchoro METPONOJIUTEHA CIOCOGOM IJ1yGOKOTO 3a/10-
Ma OJIarONpHSATHBL, TaK Kak
: TDYHT B OCHOBHOM TrJIH-
HUCTBIH, BOOHENPOHUILAeMBIH. K ¢
» He Tpe6yuiHi Npou3BoaCTBa
I‘I/IJI[%OI/ISOJIHL[I/IOHHI)IX paé6or. P " o
0
o5 KMsx((g TIDH CTPOUTE/IBCTBE paanyca «BukTOpHSI» nporsikennocTbIo
S AHOH M3 NepBBIX Tpacc r1y6OKOro BAJIOXKEHHST) MpUMe-
Y HamepHHpHO-KOJIbLleByEO 06eJKy ToHHenell. OHAKO 5TOT CHoco6
e KOJI LIMDOKOr0 NpHMEHEHHSI M3-3a HENOCTATOYHOH YCTOHYH-
pocT | HHbCprKunnu, TIOCKOJIbKY €€ Ha1eXKHOCTb 06eCreyBasach TOgL-
KO © qap IM BO3JEUCTBHEM IDYHTA, OXBATHIBAIOILErO TOHHENb. Bosb-
! CTb CTaHUUH JIOﬁHJlOHCKOFO METPOIOJIMTEHA NOCTPOeHa ¢ 06 aes-
UHroB. OHM M cefiuac WHPOKO
I NPHUMEHSIOTCH
:I}Z))II;I( cy?{(;pcymeﬂnn TOHHEJIEH ryGOKOro 3a/10XKeHUsT Ha HAHGOee CJIOK-
TKaX, TaK KaK 06J1a1al0T BBICOKOM
H HaleXKHOCTDIO
NPOUYHYIO KOHCTPYKIIHIO, ! cosaaor

IIpu crpoureancrse JIoHpoHCcKoTO METDOIOJIHTEHA HHXKEHepOM

LHTOB nocthraer 20—25 M B CyTKH.

OcHoBuble XaPAKTePHCTHKH ﬂOHﬂOHCKOFO MeTponoJiuTeHa

IMporskennocts 387,9

Konnuectso cTanyuti L 2'47KM

IMporsixennocrs ABYXNYTHHX JHHHH . . 326,4 km
» YETHIPEXOYTHBIX » . ., , . 304 ku
» OHOMYTHBIX L 192 ku
» TPeXIyTHbIX oo L. 4:8 KM

CpenHecyTounbi 13CCa KUPOMOTOK:
B paboune gHu .
B BLIXOJHbIE AHH .
['onoBbie NaccaXupornepeBo3KH
Cpennsia ganbHoCcTb noe3 K |

. OKOJIO 2 MJIH. yeus.
. OKOJIO 1,5 MJH. yeJ.
570—600 MaH. yen.

OKOJIO 8 KM

Croumoctb npoe
3J1a, 3aBHUCHAILAS OT naJjb
COCTaBJIsINIA: ’ H AaJIbHOCTH noesaku, B 1985 r.,

1 muas

1.5 muiu 10 nencon
2 mHAH 15 mercos
2.5 Muau 20 nericos
’ 25 meHcos W T, g *

* Caeayer or
METHTb, YTO CTOHMOCTb Npoe3sa
MOCTOAHHO PACTeT H celi
cocrapaser 0,8 dyura crepannros ua paccroaHne 7 km P T eenac

52

v st i A

32,8 kM/u
1435 mm
okoso 4300 egHHUL
1300—1380 epHHHLL

DKcmayaTayMOHHAS CKOPOCTD .
UlupuHa koned . . . . . . . . .
HHuBeHTapHBIA NapK MOABHAKHOIO COCTEBA .
B TOM 4YHCJ€ MPHLENHBIX BaroHOB

Yucno geno . . . . . . ... ... 12
Yuca0 BaroHOB B MOe3fe:
B yachl MUK . . . . . . . « . . . 3—8
BO BHENIHKOBOe BpeMsl . . . . .o 3—4

YucaeHHOCTb OOGCHYXKHBAIOULErO IEPCOHANE . 6onee 21 000 uen.

B TOM 4HcJe:
MaIHHHCTOB e
pabOTHHKOB CJIy»KObl JBHKEHHS

Paccrosinie Mexy CTaHUUsIMH:

okoj10 4 000 ye.
okoj1o 7 900 yen.

MaKCHUMaJbHOE . . . . . . . . . . 6,2 kM

MHHHUMaJbHOe - 0,26 kM

cpegHee . . . . . . . . . . . . L1 &km
CpenHsisi riy6uHa 3aJ10)KeHHH JHHUH:

rayboKHX . . . . . . . . . . .. 24 M

MEJIKHX . . . . .. 7.2 M
Camast raybokas cTaHuusi «Xemmcrens 57,6 M
JlavHa naardgopm craHuui e 107 m u 131 m
Yucno craHpui, 060pyNOBaHHBIX 3CKa1aTOPaMH 71
Yucno sckanaTopoB . . . . . . . . . . 272
Yucao craHnui, HMeOWAX JUbTH . . . . . 25
Yucno audpros . . . . . . . . L. 69
YHcao BEHTHAATOPOB Ha CTAHUMAX . . . . . 100
Uucno reHeparopHbIX craHuwd . . . . . . 11%

Yucao TATOBBIX MOACTaHIHA

HowmunanbHoe HanpsixeHHe . 600 B nocrosinHOro TOKA

MerponoaureH pa6oraer ¢ 5 4acoB yTpa A0 OAHOILO yaca HOYH.
Texnuueckoe 06CayKHBaHUE NPOH3BOAHTCS 3a YEThIPe HOYHBIX daca.
B uacel nuK HyTepBa’ mexay noesgamu gocruraer 100—120 c. Jdas
MOCAJKH MAacca{MpoOB noesj CTOMT Ha craHuuax 20—25 c.

Tokocnhem ocyliecTBiasiercs, KaK NPaBHJAO, C TPETbEr0 KOHTAKT-
HOTO pesibca, YCTaHOBJEHHOro cGOKY BROJb nyTtedl. B cepeauHe penb-
COBOTO MYTH VJOXKEH ellleé OAHH KOHTAKTHBbIH pe/bC AJsi 06DaTHOro
TOKa. KOHTaKTHBIE peJibChl TOKOChEMa H O6GPAaTHOrO TOKa yCTaHaBJHU-
BaloTcs Ha (aphOpOBBIX H3OJASTOPAX, YTO B 3HAUHTEJNBHOH CTeNeHH
IPENSTCTBYET BO3HHKHOBEHHIO OJYXAAIIIHX TOKOB, BhI3bIBAIOIIUX
KODPO3HIO MeTasla M CHHXKAIOUIHX HaAeXHOCTh paboThl yCTpPOHCTB
CLB u cBsism.

[lyreBble pesbchbl YJOXKeHbl HA AepeBSIHHbIX LUnNaJjax, OAEThIX B
6eTOHHBIE py6allKH.

JJ1s1 10CTaBKH nacca{upoB K noe3gaM 4 06paTHO HCIOJAb3YIOTCA
JHPTH H 3CKAJaTODHI.

Cefivac b Te coxpannnuch Ha 25 cranuusix. CKOpOCTb UX NMOABE-
mMa 55 mM/mHuH /15 O6BIUHBIX U 91,5 M/MHH AJ151 CKOPOCTHBIX JH(PTOB.
BbicoTa nogbemMa Ha 3THX cTaHUUAX KoJebiercsi or 20 1o 54 M. B ka-
6HHax MOXeT pasmelyarbcsi A0 50 yesOBeK.

Ha craHuHsix cO 3HauyHTe/bHBIM KOJIHYECTBOM HACCAXKHDOB IMpH-
MEHSIOTCH 3cKaJjaTopbl. [lepBBIfi M3 HHX BCTymHa B cTpofl B 1911 r.
Cxopoctb nBHXeHHs1 3ckanaropos 0,5—0,75 m/c, HMH 060pyA0BaHa
71 cranuus. Han6oabuiasgs BeprukasbHasi Beicota 24 M Ha CTaHLHH
Jlefiuecrep.
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Cucrema KOHIHLHOHHPOBAHUS BO3AYXA H BEHTHJISLHH yCTpoeHa
TaK, 4ToGkl Temmepatypa OLAepKHBANACh (B MecTax HauboJbliero
CKOIUICHHS NACCaXKHPOB) Ha ypoBHe 23— 25° C. IIponssogutensHocts
BEHTHIATOPOB 2400 M® BO3syxa B CekyHay. OfHaKO npH Beex 3THx
YCHIOBHAX KOMDOPT He obecrieunBaercs. I1oBbILIeHHas 3aMblJICHHOCTh,
HEl0CTATOYHAST OCBeLEHHOCT, 3aCOpEHHOCTh BecTHOMEN 1 NeppoHOB
HE cO3nal0T y naccaxupos xoporuero HACTpOeHHs NIPH HOMbL30BAHHU
STHM COBDEMEHHBIM HH)KEHepHbIM COOpYyXeHHewm,

Jlonponckomy METPONONIUTEHY NpHCYLLe GOJbLIOe MHOroo6pasue
06opyoBaHHs. Hapsiny ¢ yuacrkamu, rpe SKCIIyaTHpyeTcst ycra-
PEeBLIHI NOABHXHOMH COCTAB M ycrapesliee 060pyaoBaH#e, NOCTPOEHDI
BBICOKOABTOMATH3HPOBAHHBIE COBpEMEHHbIE JIMHHH, Ha KOTOpHIX C
BBICOKHMH CKOPOCTSIMH O6DAIIAIOTCst HOBhIE BArOHLl ¢ THDHCTOPHLIM

3JIEKTpOOBOPYAOBaHKEM U TOPMO3HOH cHCTeMOH. TaknuM cOBpemeHHbIM
06opyroBaHHem OGecreyensl, B YaCTHOCTH, JIHHUMU «CeBepnas» u
«BukTopusy.

Brenpenne copemennnix crerem ABTOMATHYECKOTO YNpaBJeHust
Ha STHX JINHHSIX TO3BOJIHIO 3HAYHTENLHO CHHSHTD HHCI0 paboTanmux
H, CJI€OBATENbHO, NOBBICHTH IPOH3BOHTENILHOCTb, KOTOpasi 3fech
SHAUWTEILHO BbIlIE, 4eM Ha Apyrux paHee MOCTPOEHHBbIX JIHHHSIX.

Brenpenne asromarnueckux YCTPOHACTB OCYy LLIECTBJISIOCH Ha NpoTH-
KEHHH BCEH SKCIJyaTauMH MeTPONOJHTEHA M03TANHO.

Ha nepsom srane SJICKTPOHHBIE YCTPOHCTBA CAYKHIM AJSI HH-
dopmanuu gexyproro IEpCOHANA O ABHKEHHH TMOEe3 OB,

d BTODOM 3Tane aBTOMATH3HPOBAHHBIE CHCTEMbI yIpaBJ/eHHs
HE TOJMLKO HHOOPMHPOBAAH O MOE3THOM IOJIOXKEHHH, HO H YACTHYHO
YIpaBJasisin IBHKEHHEM o€310B, OCBO60)K[[3H ﬂncnequpa AJIs peie-
HHsl Gonee ClOXHBIX 3anay.

Ha tpervem srane ABTOMATH3HPOBAHHbIE CHCTEMBl MOJHOCTBIO
B35IH Ha cebsi ynpapaeHue [E€PEBO3OUHBIM MpPOLECCOM. JlexypHEIi
[IEPCOHAT TOJILKO KOHTPOHPYET XOA paboTHl 1 4HaNH3HPYET OTKJIOHE-
HHs1 OT rpadHKa ABHXKEHHsSI. ABTOMATHUYECKH OCYIECTBJISIETCS TPO-
TaHHE TO0e3/10B C Me€CTa, PA3rOH u 3aME€/JIeHHe, OCTAHOBKA Y CTAHIIHOH-
HBIX MNATGhOpM, 3aKpbiBaHHe ABeped. MaIMHHCT TOMLKO cleauT 3a
PaGoTOi CHCTEMBI aBTOMATHYECKOrO BOXK/JAEHHA moesfa.

Ha nnargopmax HEKOTOPhIX JIMHHH MMEKTCS KHONKH 3KCTPeHHO#H
OCTAHOBKH MOE3/1a, KOTOPLIMH MOAAeTCst NPEAYNpEIUTENbHBIA CHrHag
MALIHHHCTY C TpeGOBAHHEM OCTAHOBKH. OnHako cayyau uenosb3osa-
HH5 STHX KHOTIOK NACCaXXMPaMH /15l OCTaHOBKH COCTABA Kpa#He pegky.

Yupasnenne npukennem MO€310B JIHHHHA «BuKTOpHSI» 1 «Cenep-
Hasl> OCYMIECTBISIETCA W3 LEHTpAbHOro AHCIIETYEPCKOrO IYHKTA.
Hucneruepckuii nenrp 060opya0BaK cBeTOBbIM Tabu0, re OTpaxKaercs
MOe3NHas 06CTaHOBKa, AHCIIeeM, K KOTOPOMY MOAKJIIOYEHbI CTAH [JHOH-
HBIE TENeBH3HOHHBIE Kamepbl. MHbOpMaNHOHEAs CHoTeMA 03BOJsIET
AHCIIETUEDY MONHOCTLIO KOHTPOMHPOBATh OGCTaHOBKY Ha yyacrke
H TIOANEPKHBATL CBSA3b 110 PALHO ¢ MAUIHHHCTAMHU MOE3X0B H JeXKyp-
HBIM TEPCOHANOM Ha CTaHUHSIX. DHeprocHabxenue y4yacTka ocyue-
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CTBJISIETCSI C IOMOILbIO TeJIeyNPaB/IEHHS], YTO 3HAUHTENLHO COKpala
BpeMsi Ha OpPOH3BOJCTBO ONEPATHBHBIX MEPEKJTIOUEHHH. i wero
Wndopmauns macca)kupos BeeTCs Ha TpeX s3bIKax, ﬂKoTo ro
NpHMEHSIeTCsT AMCIIeAHasi CHCTeMa Ha MHKPONpOLECccopax, p
TEeMY.
3aMeHHWJIa HHAMKATOPHYIO CHC .
[Ipopaxa u nposepka GHJIETOB NpH BXOJe npOHSBOMTCﬂoTJIaeI::;;
ABTOMATHUYECKH, /151 YETO YCTAHOBJICHb! ABTOMAThI BTOpOFO[HOK e
, TPOJIbHBIE TI .
€TOB M aBTOMATHYECKHE KOH
AT MpojaxH Oua oy
BHenpeHa Takke CHCTeMa aBTOMATH3aUHH ydyera AEeHEekKHbIX c60p”/IX
KOTOpast TECHO B3aHMOJEHCTBYET C aHaJOTHYHbIMH CHCTEMaMH ApY
BHJIOB FOPOACKOrO TPAHCHOPTA H KEJIE€3HbIMH JOPOraMH. N
Ha JIOHZOHCKOM MeTpOmoJHTeHe 3Kan1yaTnPyeT1c51 8H c1959 K
THIIOB BATOHOB, B TOM YKCJ/I€ MHOrO BaroHOB MOCTpO#kH 193 gsﬂaHHbIe.
| HbI, C
OCTYIAIOT HOBble BArOHbI,
B nociesHee BpeMsi Ha JHHHH 1 e
B 1983 r., KOTOpble SIBASIOTCS MOAEPHH3HDOBAHHLIM THIOM B:;ZHH;{
1973 r. B BaroHb! 3TOr0 THMA BHeCEHbl 3HAYHMTEJbHBIE H3M e
B KOHCTPYKIHIO KaGHHbI MalUHHHCTAa: yCTaHOBJleHbIGGOJIGHG ngzLaHHom,
OHHP
eKJISIHHbIE BHTpPaxH H3 O0p
eryJHpyeMoe Kpecso, CT ro
Pc)Te;}(IJla DYKOSITK@ KOHTpOJIJIepa NepeHeceHa Ha MpaBylo CTOPOHY, 4
e yao6CTBa.
CO3/1aeT NOMOJHHTEIbHb \
3HauuTeIbLHOA MOAEpPHH3AIHH NOABEPIJIAChH TOpMOSHaBH cang:TMK};
FHAPABAHYECKHH DYUHOH TOpPMO3 3aMeHeH NpPYKHHHBIM. B py
KOHTpOJJIEpa BMOHTHPOBAHA KHOIMKA ﬁesorISaaC}z?{ce:‘H}:XGGOﬂmeFO tepe.
aroxa.
3HAYMTENbHO H3MEHEH U CaJIOH B o nepe-
i MEHbIIEHHSI IHPHHBI [EHTP
MeIeHHsT TOpLOBbIX JABeped, y X
LLBGL:I;)Hbe HpOgMOB o 1067 MM yaajnoch yBeIHYHTh BMECTHMOCTb B
roHa Ha 4 mecra.
151 ocBelleHHst BATOHOB HCIOJb30BaHb! nwmnﬂecuiﬂgzlzleeg}a{omcrﬁ,
ee oC ,
OKpBITHE, YBEJIHUHBAMWII]
HMEIOIIHe CreHalbHoe 1 e OCReleRHOCTS,
He pawnHe orbjecka,
HCNOJIb30BAHbBI TAKXKe JIMH3HI, Has
annaparypa mMajnorabapHTHa. BeHThasanusa — NpUHYAHTEIbHAS C T€D
MOCTATHYECKHM peryJHpoBaHHeM TeMﬂepaTyg:éB oGnanaer BuCOKO
He Bar
DaeKTpOTEXHHUECKOe OOOpYAOBaH COKOR
Hble YCTpPOHCTB
eMbl MPOCTHl, 3JEKTPOH
CTEMEHbID HANEeXHOCTH, CX :
3HAYHTEIbHO OB/IErdu/ ynpas/ieHHe TSrOBbIM H TOPMO3HbIM 06OpY
OBaHHEM. _
* Ha Barone BnepBble YCTAHOBJIEHBl CHCTEMbI Mamoc;xg::}mﬂee;w
MCIPABHOCTEH 3J1€KTPOHHbIX YCTPOHCTB, pa60TatoHu;ge£ucng;lngoﬁCTBa
eMbl HMEIOT 3alI0MH .
MHUKDOMPOLECCOPOB. DTH CHCT ) 2.
YCTgHongeHbI reHeparophl nepemeHHorgoToEI;a c qa;;g;;?m%ﬁoa{a%eﬁ
anpsi>KeH1em Jib¥ .
HYXKIbl OCBEIEHHS H H 2 e Sarapel
3HeprocHab KeHust
TenemexaHusauuss yCTPOUCTB
CO3/1aHO BOCEMhb
b 20 ser Tomy Hazazn. buuio
METPOINOJNHTEHA HavyaJlac I o oot
B. B 1979 r. Ha rmaBHOM JIHHHH
JHUCIIEeTYePCKHX LEHTPO e
aBJIEHHS], B YIPABJSIOLIL
MOJEpPHH3HPOBAHHAS CHCTEMA YIp , :
ﬁbliopyCTagOBJleHO ase OBM u TeneMexaHHuYecKHe yCTpoHCTBa AJs
TSrOBHIX MOACTAHUMHA, @ Takxe alPaBHTHO-IH(POBbIE JHCIJIEH.
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Koserpykuus sepxuero crpoenus MyTH HMEET TaKKe CBOH 0coben-
HOCTH, TaK Kak 475 KM JMHHI MeTpomoJuTeHa pPacloJIOXKEHEl Ha OT-
KDBITHIX y4aCTKax, 83 KM B TOHHE/SAX MEJKOIo 3a10kKeHHs i 260 Ky B
TOHHEMAX Kpyrioro cevennst. Ha muornx yuacrkax mytu jexar IBYX-
TOJIOBBIE PEJIbChI, KOTOPbIE Yepe3 JINThIE NOAKAAAKH ONHPAIOTCS HA fe-
PEBAHHDBIC IMAJbLI U3 MSITKONMODPOLHOM APEBECHHB! MJIH HA IUMAdbl M3
TBEPAbIX HOPOJ A€PEBA, YNOXKEHHLIX B GETOHHbIE OCHOBAHMUS. Cpok
CJ1yXKG6bl LN H3 MATKHX MOpos 25 JeT Ha OTKPBIThiX H 40 JieT Ha TOH-
HEJBHBIX y4acCTKax; AJIsl WNan M3 TBEPALIX MOpox — 50 Jer.

IlyTesnle paGotul npu manuuumu ABYXTOJIOBLIX DEJbCOB OCYIECT-
BJIAIOTCA CO 3HAUNTE/IbHBIM NPHMEHEHHEM DYYHOTO TPYAd, OAHAKO
B locaenHee BpeMsl pa3pabaTuiBaloTCs HOBbIE KOHCprKu;/IH MyTH
NO3BOJIAIOIHE B GOJIbLICH CTeNeHH IPHMEHATh MEXAHH3ALHIO HyTeBbI);
pa6ot. B TonHesIX Ny6OKOro 1 MENKOro 3aJ103K eHHs nyTeBble pa6oThl
OCYIIECTBJATCA B «OKHA» NPOTSKEHHOCThIO 3—4 u. B KoHye nexenn
YCTPAHBAIOTCst 3HAYHTEJILHO GOJIbLIHE EPEPHIBLl B ABHKEHHH. B Hac-
TOALeE BPEMA HA OTKDBITBIX Y4acTKax IIAHHPYIOT YKJIagblBATh
NyTb Ha 1(€6eHOUHOM 6aJliacTe ¢ pejbcamu 56 KI/M Ha Xene306eToH-
HBIX 1UTajax C NpefBAPHUTEIbHO HANpPSAMKEHHbIM GETOHOM. ITepexon
Ha STOT THI MYTH 3aNlJIAHMPOBAHO HayaTh B 1987 r. U 3aKOHYMTL B
Teuenre 25—30 Jjer. B Kpyrinlx ToHHensx B HacTosimee BpeMsi ape-
HMYLIECTBEHHO YKJIAAbIBAIOTCA IUMAJbl C PE3MHOBBIMH KOHLEBbIMH
6aumMaKaMn, 4TO pesko cHHXKaer wym H BUOpanHio. Takoil ywacrok
ceuuac skenayarupyercs na JuHuH Topumafik JIs#H M mokasuisaer
O6GHaEKHBAIOIHE Pe3y/ILTaThl. PejlbcoBble CKperIeH s B 3TOM Cilyuae
HPHMEHAIOTCA TAKOH KOHCTPYKIHH, KOTOpasi o6/1erdaer cMeny peabcoB
H BBINPABKY NYTH Ha 9— 15 mMm.

Ha crapuix yuactkax nyrs yiosxen na HLePEBSIHHBIX 1INaMNaxX C ebe-
HOYHBIM GannactoM. ConepHTCS OH ¢ 6OJbILHHMHU OTCTYIJIEH HSIMH
OT HODM, B pe€3yJbTaTe BO3HHKAeT HEOBXOIMMOCTb 3HAUHTEJbHOIO
CHHXXCHHS CKODOCTH. PeKOHCTPyKuHMs NMyTH Becbma 3aTpynHeHa, Tak
KaK TpeGyeT 3aKPhITHS ABHMXKEHHS Ha AJIHTENbHOE BpeMsl. CTpeJIO,'{HbIG
NMEPEBOLB! C NBYXTOJIOBLIMH DebCAMH HMEIOT GO/bLIOE KOJHYECTBO
JIMTBIX 1€TaJen, YTO 3HAUHTEIbHO CHHXKACT HANEKHOCTh KOHCTPYKIHH
1 YCIOXHSACT DEMOHT, MOSTOMY NpPENYCMOTPEHA YCTAHOBKA NYTH Ha
g(e)jllb;zja;(ac nnocTKon TO/IOIUBOH, YJIOXKEHHBIX HA OObIUHbIE LIMAJbLl HIIH
n quemgxslg ﬂe;:(yto PEKOHCTPYKIHIO DPACCUHTHIBAIOT OCYI€CTBHTDL

Merponoanren Huiokacna npeiacrasdasier coboil OgHYy JHHHIO C
OTBETBJICHHSIMH, 0611as AJIHHA KOTOPO# 53,8 KM (M3 HHX 4] KM — cra-
PBI€ DEKOHCTPYHDOBAHHbIE JIHHHH DPHTAHCKHX »KeJe3HBIX J0por)
?ﬂo}izxe J(I)HHHH,IQH%CTPOGHHI:IG 10 HOPMAM METPOIIOJNHTEHA, HMEIOT npo:

HHOCTb 12,8 KM u au

TAKei IIb HEKOTOPAS HX 4acTb NPOXOAHT HOX

YnpasJsienne Bcero merponosnrena ocyurectsisiercst u3 Llentpasnn-
HOTO NHCNIETYEPCKOro MYHKTA, Ha KOTOPOM 060py0BaHO Ta6J0 C yKa-
34HHEM IyTEBOTO DPAa3BMTHA H CxeMbl CHrHaloB. Homepa noesnos
CMENYIOLIHX [0 YYaCTKY, BBICBEUHBAIOTCA HA Ta6ulo. [[BHXKEHHE [0€3-
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0B OCYLIECTBJSIETCS C MOMOIbBIO aBTOBEAEHHS, OAHAKO MO KOMaHze
JMCIIETUEpa OHO MOXKET GhITh MepeBeeHO Ha APYro#l crnocob ynpasJe-

Hus. Jlucnerdyep HMeeT BO3MOXKHOCTh CBSI3aThCA MO PaAHOCBA3H

¢ MALIHHHCTOM H MpH HeoOGXOQHMOCTH NepeaaTh HHpOpMANHIO nacca-

xHupaM. Ero myHkT 060pynoBaH CllenHalbHbIMH MYJIbTaMH C TE€JIEBH30-

paMH, TeM camblM CO3[43eTCSl BO3MOXHOCTb IOCTOSIHHOIO KOHTDPOJIA

Moe31HOH paGoThl H MOJIOXKEHHS HA CTAHIMAX U NeperoHax. Hucneruep

KOHTPOJIHPY€ET TakxXe paboTy pasjHYHOro 060pyn0BaHHs, aBTOMATOB

Mo npoaaxe GUIETOB, OCBELIEHHEe TOHHENEH M CTaHIH#|, paboTy 3CKa-

JIATOPOB H aBTOMATHYECKHX NPOMYCKHbIX MNYHKTOB H T. I.

W3 41 cranuuu 24 siasiorcs HOBbIMH, a |7 — ObIBUIHMHM CTaH-
UHMSAMH TIPHFOPOAHBIX JIHHHA. BHEINHHHA BHA CTaHUHH NMPHIOPOAHBIX
JIMHHH 3aMETHO OTJHYAeTCs OT METPONOJHTEHOBCKHX. CeMb LEHTPab-
HbIX TMOA3EMHBIX CTAHUMH 06OpymOBaHbl 3CKajaropami H JudTamH
JJIS1 UHBAJIHIOB.

[TouTH BCE CTAHIHH MMEIOT GOKOBble MJAaT(hOpMbl MJIHHOH 65 M
H TOJLKO HA MOA3EMHBIX CTAHIOHUAX AJHHA MJaaThOPM COCTAaBJSET
95 M ¢ pacuerom Ha NepClNeKTHBHOE YBE&JIHUEHHE I1acCaxKHPOIOTOKA.

CraHHOHHbIE BECTHOIOMH OTHENaHbl C YYETOM COBDEMEHHDBIX Tpe€-
60BaHHuil K OTAEJMKE METPOIOJIHTeHa (ApKasi OKpacka, IJ1aCTHHUYATHIE,
OCTEKJIEHHbIE TIaHEeJH, MOJbl BbIJIOXKEHB! H3 GETOHHBIX IJIHT C Mpamop-
HOH KPOWIKOH M Tp.). KOHTPOMLHO-NPONYCKHBIE MYHKThl 0G0PY A0BAHbI
aBTOMATaMH AJ1s1 IPOJaXKH GUJIeTOB H BO3BPATOM C/1a4H, TYDHHKETAMH,
KOTOpble MPOMYCKAaIOT Naccakupa IpH HaJHYHH Yy HEro Mar{MTHOTO
6uaera.

JleXypHOro nepcoHasa Ha CTaHUHAX HET, HO3TOMY TaM, Fie noesna
CJIEYIOT N0 pa3HbIM Hampas/eHHsAM, miaaTdopmbl 060pyLOBaHBI Clle-
JHAaJbHLIMH Ta6JO ¢ aBTOMATHUECKHM YKa3aHHEM MaplUpyTOB CJlea0-
BaHHS Moe3qoB. Kpome Toro, mepporbl 06GOpYAOBaHbl aBapHHHLIMH
KHOTIKAMH H B CJ1y4ae ollaCHOCTH MACCAXHP BKJIIOYAeT CHIHaJ (MHIrao-
Ml 6eJBli OTOHb), NMpenyNpeK1alIHiA MallHHHCTa 006 OMaCHOCTH.
Ha crannpHsix yCTaHOBJIEHH JONOJHHTENbHbIE TEJNEIKpaHbl, AAKOLIHE
MALIHHHCTY BO3MOXHOCTb KOHTPOJHPOBATb CHTYaUHIO HA MJaTgop-
max. TIpH HeOGXOAMMOCTH NaccaXKHp MOXKET IOJNYHYHTb HYXKHYI €My
CnpaBKy y AMCIeTYEpa, HAXKaB CMELHANbHYIO NIEPETOBOPHYIO MPOGKY.

VHTepBat Mexay Moe3gami B yachl NHK — 10 MHH, y4acTKoBas
CKOpOCTb — 45 KM /4.

§ 17. Merponoantennt CIIA

‘Merponoauren Hoio-Mopka. Heio-Flopk oanmn 13 KpynneAwnx
ropoaos Mupa, (GhHHaHCOBas, TOProBasl H TPAHCMOPTHAsA CTOJHNA
CILIA. B ropoae cocpenoroueHa 3HauHTeNbHas 4acTb o6pabarbiBaio-
[[HX, MALIHHOCTPOHTEIbHbIX, 3JEKTPOTEXHHUECKHX MPEANpPHATHH.

OcnoBannblil B Hayajae XVII Beka ronnanickiMH MmepeceeHaMH,
yxe B konue XVIII Beka Hoio-Hopk cran cambiM 6O/IbIIHM FOPOAOM
CeepHo#i AMepHKH.
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Hacenenue ropona npesbimaer 8 mun. UEJIOBEK B €70 MYHHIHHAJb-
HEIX TPaHHLAX, a eClH NPHGABHTL (BAKTHUECKH CAMBILHHCS C HHM
paiion Hpio-Ixepcn u I0ro-3anay Kounektnkyra, o Hacenenue
Boabworo Hew-Hopka NpeBbICHT 18 MJIH. uyesoBek.

3HauHTe/IbHAST POJIb B PeLIeH MU npo6sieM BHYTPHTOPOACKHX Mepe-
BO3OK NpHHAANEXHT MeTponosuTeny. [opox HMeeT NATh CaMoCTOS-
TeJIbHBIX PalOHOB: Manxerten, Bpykius, Kyntc, Prumona u Bposke.
Llentp Haxoaurcst Ha OCcTpoBe MaHxeTTeH, rue cocpenoToueHbl KOH-
TOPbl, GaHKH, GHpXKH, TDECTBI, MPABJIEHHST MHOTHX KOMNaHHH H Kyjxa
HANpPABJISIETCS OCHOBHOM NAacCaXHPOTOTOK.

ITo nmporspkerHocTH M Konuectsy craiuu#i Hew-Hopkekuii me-
TPOIIOJIHTEH 3aHHMaeT Befymee MecTo B MHpe. B ero cocrage 27 JIHHHH
POTsXKEHHOCTLIO 369,8 KM U 461 craHyHs, NpHHaMJIeXauasi KoMIa-
nin HUKTA. 3naunrensublii o6bem NEePEBO30K OCYIIECTBJASETCH IO
ydacrkam Komnanuu ITATX nporsixentocTsio 22,4 Ku ¢ TPHHAALIATbIO
CTAaHUHSIMH, KOTODbIE MOCTPOEHBI B GoJee MO3AHUE NepHoL.

CrpouTenbeTo Merpornonurena g Huio-Hopke nauanocs B 1868 .
Ceituac 3ro Tperui METDOIIONHTEH MHPa N0 06beMY MEPEBO30OK B KallH-
TaJHCTHYECKHX CTPaHAX C JOCTATOYHO BBICOKOH, 0 40 map noesnos
B dac, MponyckHoH crnoco6HocTbo. O paboraer KDYTJIOCYTOUHO M Ha
€ro N10J1I0 MPHXOAMTCS 0K 3/4 macca)Hpos, NePEBO3HMBIX BCEMH
Merponosnntedamu CIIIA.

OnHako, HECMOTDS Ha 3HAYMTENbLHLIH 06beM NEepeBO30K, CPefcTs
Ha COMCPKAHHE H DEKOHCTPYKIHIO Marucrpasell BbLAEMSVIOCH MaJo,
B pesyiabrare yero Huiwo-Hopkekuit metponosnren okasancs s 3any-
IIEHHOM COCTOsIHMH. I'paduk aBUKeHHS Noe310B He cobJaogaercs,
COCTOsIHME CTaHUHH H BaroHos HEYOBJIETBOPHTENLHOE, OCBElIEHHE
TYCKJIO€, CTAHIMH U neperonsl 3axaamaensl. Kpoue TOT0, MOJNb30BATh-
Cs1 IOA3€MKOH, OCOGEHHO B HOYHOE Bpems, HeGesonacHo. [Ipeanonara-
C€TCS, HTO TOJBKO MO 3TOH NpHUHHE NEPEBO3KH 3a MoCHeqHHe rozabl
cokparuinch Ha 20%. Barouuni NapK HacuHTbiBaer okoso 30 pas-
JIMUHBIX THIOB MOJBHIKHOTO cocrasa. BbI3BaHO 5T Tem, uTo panee
METDOTIONIHTEH SKCIIYaTHPOBAJICS GOJbILMM KOJHYECTBOM KOMNaHHH,
HE CBA3AHHBIX ADYr € APYroMm, NpHYEM Ka)Kaas KOMIIAHHS CTPEMH-
714Ch BEIYCKATb WIH 3aKa3blBaTh CBOM BaroHsl. Beero cefiyac Gosee
6200 BaroHoB, H3 HHX TOJBKO OKOJO 1400 BaroHoB 06;1a1a10T MOBLI-
WEHHOH KOMdOpTabeabHOCThIO, KOHAHLHOHHPOBAHHEM BO31yXa, MpH-
HYAHTE/IbHOM BEHTHJALHEN H AD. 3HAYMTENLHAS YacTh BAOHOB npo-
CTaHBACT H3-32 HENPHIOAHOCTH K SKCIIYaTAlHH: OTCYTCTBYET OCBepe-
HHC, CTCHbI OK/ICCHE PEKTAMHBIMA NIPOCNIEKTAMH H Pa3pHCOBAHEL, ABEpH
HCHCIIDABHBI, OKHA pa36uThl. Takoe COCTOSIHHE BATOHOB — 3TO npexje
BCETO PE3YJIbTAT BaHAaNH3Ma, KOTOPHIH CTaJd 6HYOM MHOTHX MeTpOono-
AuTeHoB mMHpa. B How-HMopke aas oxpannl Baronos HCIIOJIb3YIOT
A8XE€ CTOPOXKEBBIX COGAK, HO TO JajleKo He BCErja MOMOraer.

3a moc/lefHne Trogbl 3aMeTHO YXYALIHJIOCh COCTOSIHHE NYTH, BO3-
POCJIO 4HCIO aBaphit H OCTAHOBOK MO NpPHYHHE €ro HEHCIIPpaBHOCTH.
Hapyuwenue rpaduka nsixenns crano cucremarniyeckiM. Hanpumep,
B Hosle 1984 r. 6ostee 35% moesnos NpHOLIBA/IM Ha KOHEYHbIE CTaH-
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LMK C onmo3jianueM GoJiee 4 MHH. YUacTHIHCh NEPEPHIBBI B JABHKEHHH
Jo 20—30 MHH, BO3POCJIO YHCJAO CXOAOB MOABHXKHOIO COCTaBa C pem:-I
COB, UTO BbI3LIBaeT GoJsiee AJIHTE/bHblE NIE€DEPLIBLL. 3aperHCTpnpOB§TH;
CXOJ/lbl MOJABHXHOTO COCTaBa C Pe/IbCOB H3-3a MajeHHsi Ha MYTh A
Jge#l saronos. [JlaBHasi MIpHYMHA HeYAOBJETBOPHTEJIBHOIO COCTOSIHUSA
NYTH — OTCTABaHHE CPOKOB BhINOJHEHHS HJIaHOBO-HpGLLYHpGLU/IT:JIb:
HbIX PEMOHTOB OT YCTAHOBJEHHbIX HOpMaTHBOB. ExKeroaHo peMOHHT ng
ercsi ulb 609 nyTtH, Tpebyoulero peMoHTa. B pesy/ibTaTe Ha JHH
rimeercsi 6ojtee 500 MOCTOSIHHBIX NMpeAyNpexaeHHH 06 orpaHHYeHHH
CKOPOCTH.
Texuuueckne xapakrepucruku Hoio-Hopkckoro merponoanreHa

aunud HUKTA nunus ITATX

o mycka B 3KCIWIyaTauHwo . 313588 123025
[1poTsXKeHHOCTb, KM 27, 1,
Yucno aunui o 5

Yucao crangui e
CpeaHee paccTOSIHHe MeXKay CTaHUHSIMH, M 1845;305 %zllilig
1lupuna kosed, MM . . . . . .

HMBIX [AacCaKHPOB B ToOI,
O e P . okodo 1000  oxkosio 50

MJIH. 4esl. .o 1o e
Yucno meTpoBaroHoB . . . . . . . . ~ i
Hanpsixenne KoHTaKrHOH cerd, B . . . . 0% o0
CTOHMOCTD OIHOH MOE3/KH B AoJtapax. . . o0 -
MHUHHMaNbHBIA HHTEpBAT MeXIy Mmoe3laMH, ¢ 3% % s
YuactkoBasi cKOpocTb, KM/ . e 1/O b

Yucao BaroHOB B COCTABE .

2
MerpononureH 06CJ1y>Km3aeT2 o6 yIo nJ1011ab, palgﬂytoa 7T7(§)KK;;40:
'ycrora ero cetd — 0,5 KM/KM". HeEBbm TOHHEJIbHBIA Y4 cHe no-
crpoed B 1904 r. BoJbUIMHCTBO JIHHHH ABYXHOYTHbIE, HO eIST;IOHII‘V-IAﬁ-
TPEXNYTHBIX H JaXKe YeThIPeXMyTHbIX yyacTKos. Ha suHu oHr- Al
JIeH/| TOHHEJIb BHIIIOJIHEH B /1BA 3TaXa, OAHH H3 KOTOPHX HCIION yH o
A5l TI0€30B  METPOMNOJHTEHA, JPYroM — Kak menesﬂouop?}z{}{:m&
ITeppoHsl pacnosoxeHs c60Ky ot myrei. Ha quprexnyTH:xHa o
MEePPOHBI — OCTPOBHbIE, K HUM BEAYT NOJ3EMHbIE EPEXOMb. N
6OKHE CTaHIHH MOXHO CIYCTHTBCS C TOMOIUbID 3CKaNaTOpPOB i
aupros. OcHoBHOH crnocob obecneyeHusi 6e30MaCHOCTH }:LBH)KGHHe
noe30B — IlyTeBasi aproMaTHuyeckasi 6/IOKHPOBKa, HauaTro BHEAPEH
eHHSL.
aBT%Bpeémﬂﬂ 1adbHOCTh Moe3gkH — okolo 8 km. Ha 6OJIbUJH}:)i’;};€-E
JHHHI aBHXKeHHe 30HHOoe. YacTb moe3fos (3Kcnpecc-mnoesna)

HaBJHBAKOTCS HE Ha Beex craHuusax. [lo Mecra HasHaueHH A naccez;manni)gl
rocJ1e Nepecajiki Ha ONMOPHLIX CTAHLHSAX CIELYIOT MECTHBIMH NO€31AMH.
B 1981 —1985 rr. peKkoHCTPYHMpOBaHA uacTb JIWHHH, IKCHJIYATH-
pyembix komnanned HUKTA. IlpnoGpereno Gonee 1800 HOBHIX COB-
DEMEHHbIX BATOHOB, MEPECTPOEHbl AECATKH CTAHLHH, YyCOBEPLIEHCTBO-
TemMa 3HeprocHabKeHH.

BaH;XeC’Il:I;OHOJIHTerBTOpOﬁ komnanuu [TATX CBA3BIBAET Hbto-ﬂ(;&;f

¢ Hbwo-/Ixkepcu. D10 coppeMeHHAas JMHHS, MO KOTODOH OCYIIECTB
ercsi oko1o 709 macca)KMpCKUX MEpeBO30K MEX/JAY 3THMH TODOJAAMH.
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[Mpoanenve stofi AuHUU N0 ueHTpa MaHxeTTeHa HaxomuTcsd mnoj
IT1-5TacHbIM ABYX6alleHHbIM 37aHKHeM TOPTOBOTO LEHTPA.

3a nocsennne 50 JieT nepesoskyu Ha METPONOJIMTEHE COKPATHIUCh
NOUTH BABOE. ITO OGBACHSIETCSH POCTOM YMC/IA JIEFKOBBIX aBTOMOOUIEH,
YBEIMYEHUEM CTOMMOCTH NpOe€3na M yXyAUIeHHeM YCJOBHH Gesomac-
HOCTH B METDOMNOJIHTEHE, HECMOTPS HAa HaJHuHe B HeM GoJee yem
IATHTBICAYHOrO OTPSifa MOJHLIMHY.

Ha merponoaurene ouenn XOpO1Io nocTasJeHa HHpopManus. 3nech
HE TOJILKO MOKHO MOJYYHTb JAHHBIE O MAPUIPYTaX ABHKEHHS MOE30B
1 paboTe cTaHUMH, HO Ha CXe€Max-Kaprax M ykasaTe/dx HalTH moj-
POGHbIE CBENIEHHS O MUKpOpalioHax, B KOTOPBIX PACIOJIOKEHA CTaHLUS.
YkasatensiMu HanpaBaeHUs K CTAHLMSIM C/yXKaT HAHMEHOBAHHS YUl
Ha TIEPECEHEHHH KOTOPBLIX OHH PACNOJIOMKEHbl M Ha3BaHHUS KOTOPBIX
MOMHO NPOYHTATL y BXONOB HA CTAHUMH WU HA NEPPOHAX.

Merponoauren Baarumopa. Ero NepBbIA yuacToK ANMHONR 12,9 kM
C AEBATBIO CTAHUMAMH Obl1 OTKpPHIT 21 HOAGpsa 1983 r.

I‘f)pon Baarumop ¢ ero npuropogamu macuutbisaer 1,8 MaH. xu-
Tesed. OCOGEHHOCTBIO ropona fABJSIETCA TO, YTO OH pacrnoJioxkeH Ha
6epery 6yXTH Ha IOJIyOCTpOBE, Na/leKO BbIXOAALIEM B MOpPe, U SBJsA-
€rcs  kpynuedmum noptom CIIA u Ba)kHbIM MHAYCTPHAJIbHBIM
H KYJbTYPHBIM LIEHTPOM.

Tpacca nepsoii aunuu npoxoaut or LeHTpa ropona B ceBepo-3a-
Ta1HOM HaNpaBJ/I€HHH U OXBAThiBA€T PAHOHBI ¢ HAaHGONEE HHTEHCHB-
HOH KHJIOH 3aCTPOHKOH. OT KOHEUHOH CTaHIMK Ulapab-Llentp aunus
MJIMHOH 7,2 KM C LIECTBIO CTAHUMAMHM MAET MOA 3eMmjell 10 CTaHLHU
Monnoaus, 3arem 4 kM no nyrenposony u ewe 1,7 kM no nosepx-
HOCTH 3€eMJIH.

3aKaHUYMBAETCS CTPOUTENBCTBO HOBOH JIHHUM B CeBEpHOM Hampas-
JICHHH JTHHOH 9,6 KM ¢ TPeMsI CTaHUMAMU. YuacTKH 3TON JIHHHMH, KOTO-
PYIO HaMeueHO claTb B 3Kcnuyatauuio B 1988 r., 6y1yT NOJHOCTBIO
HaseMHbIMH. KpoMme Toro, miaHupyercs cTPOHTENbCTBO MOI3EMHOLO
yuacTka [JIMHOH 2,4 KM, KOTOpBIH CBSIKET LUEHTP ¢ KPYNHEHIIUM
MEIHLUHHCKO-CIIOPTHBHBIM KOMIJIEKCOM.

ITpoxonka ToHHe/Nst NPOH3BOAHKIACH LIUTOBBIM METOAOM, KPOME Tex
YHaCTKOB B CKaJbHBIX NOpoxax, rae Tpe6oBasuch GOjiee CJI0KHbIe
B3pbiBHBIE paGoThl. LllecTh NOA3EMHBIX CTAHLKI COOPYKAJIHCh 3aKpPhi-
TBIM CIIOCOGOM, Tak Kak KaXKAasi M3 HMX PacloOXeHa He MeHee yem
B IBYX ypOBHsIX. [IBe CTAHUHH, Iie IJIaHHPYETCSH CTPOUTENbCTBO nepe-
CanOuHbIX y3/OB, PacCnooxkeHbl B Tpex yposHsx. Camasi riyGokas
crauuus Ileu-nopr pacnosoxena na rayousre 36,5 M. [1eBsiTh cTan-
UHH HMEIOT nJiaThopMbl AanHoH 137 M. CTaHUHuK IPOCTOPHBIE, HMEIOT
CBOIO, TPHCYWLYI0 TOJBKO MM, WHIMBHAYAJbHYIO apXHTEKTYpHYIO
TPAKTOBKY, YKpaIIeHbl MO32HKOH M HACTEHHBIMH POCITHCSIMH.

YK1a[Ka NyTH B TOHHEJAX OCYIIECTB/SAIACh HA GETOHHbIX MAHTAX
C IPUMEHEHHEM DE3MHOBBIX NMPOK/IA/IOK I/ CHHKEHHUS IIyMa U LOCTH-
KeHHs1 GoJibllel MiaBHOCTM xoxa. Ha HaseMHBbIX yyacTKax penbChbl
YJIOXKEHBl Ha GETOHHbIX NBYXGJOYHBIX IWINANAX, KOTODbIE, B CBOIO
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ouepellb, 3a0eTOHMPOBAHbI B TyTeBble 6eTOHHBIE 6JOKH. MHHHMAJIbHbBIH
paaMyc KpuBHIX — 225 M, MakcHMaJbHbIH YKI0OH — 30%e.

TokocbeM OCYIUECTBJASETCS C TPETbero penabca, KOTOPHIA sl
JyylleHd MPOBOAMMOCTH MOKPHIT aJIOMHHHEBOH Kpackod. Hanpsikenue
B KOHTaKTHOM peJibce 700 B nocrostHHOro Toka. ¥npamJ/jieHue 3HEpro-
CHa0XKeHHEM OCYIIECTBJSIETCH M3 €IMHOr0 NHCNEeTYEPCKOro LEHTpa.

Benenue noesnoB NpOM3BONMTCH aBTOMATHUECKH, ONHAKO 3a
MaIIMHUCTOM OCTaBJIEHbl (DYHKUHMH IO HH(QOPMALHH O CJEeI0BaHUU
noesfa, OTKPbIBAHHUIO M 3aKPbIBAHHUIO NBepel, OTNPaBJEHHIO Moe3na
CO CTAHLUHMH H HEKOTOpbiE NPYrue.

Cucrema aBTOMATHYECKOI'O YNPABJEHHS [BHXKEHHEM TOE3]0B,
paborampiias Ha MHKpPONpOLleccopax, OCYILECTBJAAET BeJeHHe noe3na
IO NEeperoHaM, peryJjHpyer CKOpocTb M ofecrneynBaeT OCTAHOBKY Ha
CTaHIMM B 3aJaHHOM MeCTe.

Ynpas/ieHHe IBUXKEHUEM OCYIIECTBJAsIETCS M3 E€IHHOIO LEHTpa,
MMEIOILErO MOCTOSIHHYIO PAAMOCBS3b ¢ MAIIMHUCTAMH NOE3N0B, TeJe-
(OHHYI0O €O BCEMM INYHKTaMH XKH3HENEATEJIbHOCTH METPONOJIUTEHA
H TE€JEeBU3HOHHYIO CBSI3b CO CTaHLMAMH.

[Toesna ¢popmupylOTCH M3 LIECTH BaroHOB NO NPUHUMIY [BYXBa-
FOHHbIX ceKuu#. dauHa BaroHa — 22,9 M, wmupuHa — 3,1 M, BMecTH-
mocTb — 170 mecT, B TOM uucae 77 Mect nias cugenus. Kysos Ba-
roHa — 6e3paMHbld, BBHINOJHEH H3 TO(PUPOBAHHOH Hep:KaBeIEH
craqu. Ha kaxnoil ctopone BaroHa umeercsi no 3 pa3aBUKHBLIX NBEPH
¢ wupuHo# npoeMa 1,27 M. Ilepennue 1 GOKOBbIE OKHA BBHIITOJIHEHBI
H3 OKpalleHHOro 6€30CKOJOYHOro creksna. Barous 060pyaoBaHbl KOH-
NUIIMOHEPAMH H CHCTEMOH NPHHYAMTENbHOH BEHTHJASUMH. MOTOpHbIE
BArOHBI HMEIOT N0 4 TATOBLIX ABHraress MolHocThio 130 kBT, umelo-
KX THPUCTOPHOE yIIpaBJ/JeHHe U BO3MOXKHOCTh peKynepauuu. Makcu-
MaJibHasg cKopocTb 110 Km/4.

Merponosnuten paboraer ¢ 5 uyacoB yrpa 1o 20 uacoB Beuepa.
HHatepBan mexny noeagamu 8—10 MHH. YuacTKOBasi CKOPOCThb OKOJIO
50 km/u. Onsata 3a npoesn, Kak U B aBTobyce, 30HHasA, 75 LEHTOB
oo nepecagky M 15 neHToB 3a nepecanky. CraHuud 0GOPYLOBaHbI
pasMEHHbIMH anmnapaTtam N0 npojake OGUJIETOB, TyPHHKETaMH s
aBTOMATHYECKOIO NIPOX0OJa ¢ MaCHUTHBIM cuHThiBaHHeM. Ha Hux ume-
I0TCS1 3CKaJaaTopbl U JUQTH (mJs1 MHBAJHIOB).

HoBbie auHun metponoauteHoB. B Arsiante B 1984 r. OTKpBITHI
IJIST 3KCIMIyaTaUMH OBa HOBBIX HAa3eMHbIX ydacTKa MeTPOIOJIHTEHA
ceBep — 10T obwed AjJuHOH 14,5 KM, B pe3ysabTarte Yero cymmapHas
NPOTSAXKEHHOCTh NBYX JHHUH B ropoae pocrurga 30,2 Km.

3ansanupoBaHbl paGoThl MO NajdbHEALIEMY NPONJIEHHIO JHMHHHU B
o6e ctoponnl. Hauaujo ee skcniyatauuu Ha Bcell NPOEKTHOM NPOTSIKeH-
HOCTH HaMedyeHo Ha 1988 r.

3aBepuUIeHO CTPOMTEJNbCTBO MEPBOH JMHMH METPOMOJMTEHA B
r. Bypdano nauno#t 10,3 kM, Ha KOTOPO# coOpyxeHO 14 cTaHUMAL.

B Uukaro sierom 1984 r. cpama B 3KCmayaTaUMi0 NOC/EHSS
(uerBeprasi) CTAHUMA HOBOTO y4acTKa METPOMNOJIMTEHA AJHHON
127 kM, ocTajibHble CTAHLUMH KOTOPOrO 3KCIyaTHpylotcs ¢ 1983 r.
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Hosblil yyactok coemunus uedTp ropoma ¢ MeXAyHapOAHBIM a3po-
noprom O’Xsiéip. Beayrca pa6oTel no pPEKOHCTPYKUMH 3CTaKaLHOM
KOJIbL(€BOH JIHHWK IJIMHOH 3 KM, moctpoeHHo# B 1897 r. B 6inxkaii-
lee BpeMs JOJIKHO HAuYaTbCH CTPOMTENBCTBO I[E€PErOHA AJIMHOM
1,2 kM wmexay craHuuamu Pysseabr u Cepmak-UaiiHatayHn aByx
COCeHHX pajHMyCOB, YTO JACT BO3MOMKHOCThL §ojiee PaBHOMEDPHO pac-
Npele/uTb MEXI1Y HUMH IBHKEHHe moe3foB. Beoa B 3kcmiyartauuio
3TOr0 NeperoHa 3amiiaHuposaH Ha 1987 r. 3anpoerkTHpOBaHA TaKKe
HOBAs JIHHHA METPONOJHTEHAa C BOCEMBIO CTAHLUMSAMH, COEIMHSIOMLIAS
LeHTp ¢ asponoptom Munaysit. JIuHud npoilaer no 3crakazam, uMero-
LIEHCH XKENe3HO0POKHON HaCckINKH U KOPOTKOMY NO3EMHOMY y4acTKY.
CTpoHTenbcTBO HAMEUEHO 3aKOHUWTb K 1988 T.

B [letpoiite cTpouTcs KosblieBasi 3CTaKa Hasl JUHUSA METPOMOJH-
TeHa [JHHOH 4,8 Km, npenHasHaueHHas AJd MOJHOCTHIO aBTOMATH-
3MPOBAHHOTO IBHKEHHS noe3noB. PaspaGaTblBaloTcsd MpOEKTH ABYX
nacca)KUPCKUX NPHUIOPOLHBIX JUHUA Ha O6JIerueHHBIX pelbcax: JHHHUHU
Bynyopa ¢ nyckom B 1990 r. 1 nepsoii ouepeau auHuu ['pewmno ¢ myc-
KOM B 1991 r.

JIiHHKH OynyT mMeTb O6mIyI0 NMEpPecajouHyld CTAHUHMIO B LEHTpe
ropona, a TakXe nepecajouHble y3/bl Ha KOJbIEBYIO JHHHUIO. MuTep-
BaJ IBHXKEHHA B 4Yachl MK Ha HUX O6ynaer paBeH 3—10 MuH.

B Ilutrc6ypre Bepercs nepeoGopyroBaHMe cTapoil TpamBakHOi
JIMHUM B JIMHHIO METPONOJIMTEHA M CTPOUTENBCTBO HOBOTO Y4acTKa
B UEHTpE C TPEMsi NOA3EMHBLIMH CTAHUHAMH. Bcero Ha JHHUM CTpOUTCS
12 HOBBIX cTaHuUMi, ee o6mas AIHHA cOCTaBUT 17 KM.

B Iloprienpe crpoutcsi mepBasi JIMHHS MeTPONOJHMTEHA AJHHOM
25 KM ¢ 25 cTaHUMSIMH, COEIMHAOWAs [16J0BOM LUEHTP rOPOLA ¢ BOC-
TOYHBIMH NIPHIOPOJAAMH W NPOXOAsIasl NapannelbHO [VIaBHBHIM aBTO-
HOPOXHBIM H KEIe3HOJOPOXKHBIM apTepuUsiM 3TOTO HalmpaBJeHHs.
Jlunust kK 1990 r. mo nporHozam 6yner mepeBo3utb 20 ThIC. yeJOBEK
B CyTKH. HauyaTh u3bickaHusi Ha Tpacce 3amajHOrO paauyca JWHHHU
JIJAHHOH 19,3 KM.

B Can-JJuero B mae 1984 r. HauaTo CTPOHTENBCTBO NEPBOI OUEPELH
BOCTOYHOrO pajuMyca MetrponosinTeHa, a B 1985 r. 1o/xkHO 6blI0 Ha-
4aTbCs COOpYXKEHHe ero BTOpo# ouepend. [sauHa auHMH — 25,7 KM
¢ 12 cranuusimu. [To mporuozam B 1995 r. JauHMSA 6ydeT NEPEBO3HTH
€)XKeCyTOuHo OKosno 26 Thic. yenoBek. Ha nepcrnekTtuBy 3amianupo-
BAHO CTPOMTEILCTBO €Ile TPeX JIMHHH METPONOJHTEHA.

B Can-®paHuUuCKO B CTPOMTENbCTBE HAXOAMTCS pSiA BCIIOMOTa-
TeJIbHbIX OOBEKTOB METPOMNOJIMTEHA: ONHONYTHBIH TOHHEIb OTBETRBJE-
HUS1 IJMHOH 2,4 Km, NpelHa3HAu€HHbIA [/ BbIBOJA HEUCHPABHBIX
noe3J0B, a8 TaKKe Pa3BOPOTHAs NeTJs C 3amacHbBIMH NMYTAMHU.

Hauato cTpouTenbCcTBO nepBO# MOA3EMHON JHHHH METPOMNOJH-
TeHa B Jloc-AHxesece 1nHOH 29 Kv ¢ 17 cTaHUUAMH (B NEPCIEKTHBE
Ha JIMHUH TIpeLyCMOTPEHO COOpYKEeHHe ellie OHOH cTaHUuHuH). Havano
3KcmyatauMd HamewyeHo Ha 1990 r. Dra auHuA sABAseTCAd nepBoi
oyepelbld CeTH METPOMNOJHTEHA, MPEIyCMOTPEHHON TeHEPaJbHBIM
miaHoM. TokocHaGxeHue noe3 0B 6YIeT IPOU3BOIUTLCS uepes TpeTuit
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peJsibc MOCTOSTHHBIM TOKOM Npu Hanpskenud 750 B. JIBuxenne noes-
10B 6y1eT NMOJHOCTbIO aBTOMAaTH3HpOBaHO. MakcuMallbHast CKOpOCTb
ABHKeHHs cocTaBHT 110 KM/u, moe3aka Ha mapuIpyTe 3aiver 35 MUH.
WurteppaJ B yachl UK npeAycMOTpeH paBHbM 3,5 muH. [To npornosam
YK€ B NepBbIl TOA 3KCN/IyaTalUUH JHHHS OYyIeT NepeBO3UTb OKOJIO
300 Tblc. yesoBEK 3a pabouuil JeHb.

B BalluHrToHe NPHHATHI B 3IKCIJyaTaUHI0 1Ba HOBBIX Y4YaCTKa
KpacHo#l JIHHHM MeTponoJiuTeHa ofiied n1uHOH 22,4 KM, moc/e Yero
NPOTSKEHHOCTb JMHUHA meTponosuTeHa nocturaa 97,3 km. Ilpomod-
XaloTcs paboThl HAa yeThipex yuacTkax ofiiedl AMHHOM 21 KM, CTpoH-
TeJbCTBO KOTOpbIX 6yaer 3aBepieHo kK 1991 r. Kpove Toro, Ha 3apep-
maloei cTa M1 HaXoUTCS IPOEKTHPOBAHHUE ele psila y4acTKOB 00-
ek aunoii 28,8 km. B MTanuu 3akynsaeHbl HOBbI€ METPOBATOHB!, KOTO-
pble 1O BHEIIHEMY BHIY CXOXH CO CTapblMH, HO HMeIOT 10 40 ycosep-
UIEHCTBOBaHUM, uYTO GyleT B 3HAuUTeNbHOH Mepe CIoCOGCTBOBAThb
NMOBBIIEHHIO NPONYCKHOH CMOCOGHOCTH JHHHA METPOTNOJIUTEHA.

§ 18. Merponoaurenst Toponto 1 Moupeans (Kanana)

Mertponoaunren Toponro. Hacenenue kanaznckoro ropona Toponro
cocrapasier Gosee 2,1 MJH. uesnosek. [lepBbifi KaHaJACKU# METpOINO-
JIMTeH GbIJ CIaH B IKCIyaTauuio iMeHHo B ToponTo B 1954 r. Ceiluac
JBE €r0 JIBYXIYTHbIE JHHHH UMEIOT NPOTSAXKEHHOCTb 56,9 kM ¢ 61 cTan-
ue.

- Ocof6eHHOCTAMH TPAHCNOPTHOH CETH ropoja, sBJAAIIIErocs Kpy-
HeHIIUM MPOMBIUIJIEHHBIM FOPOJIOM CTPaHbl, SABJSIOTCS:
nepneHInKYJIApHOE pPaclIon0KeHHe JHHUHA, KOTOPHIE I€PECEKAIOTCH
B LIEHTpe ropoja;

TECHOE B3aUMOAEHCTBME METPOMNOJNHTEHA C HAa3€MHBIM TPAHCIOP-
TOM, MapiIpyThl KOTOPOILO 3aMbIKAlOTCA Ha CTAaHUHSX METPO, ABJSA-
IOIIKXCH, B CBOIO Ouepe/b, mepecalouHblMH.

JIMHUH B OCHOBHOM IIPOXOASIT B OTKPHITHIX H 3aKPHITHIX BbIEMKAX
M Juub HebGosbllas HX yacTb B TOHHEJASAX. MakcumasbHast npo-
nyckHasi cnoco6Hocth — 30 map noe3goB B uac, B COCTaB KOTOPBIX
BXOJIHMT OT Y€ThIpeX 10 BOCbMH BarOHOB.

Bwmectumoctb BaroHa — 0ko.s10 300 vedi., B Tom uuciae 76 mect aad
CHIEHHS, MakcHMaJjbHast ckopocTb — 90 KM/4. IDHeprocHabikeHue
obecneyupaercss Ha I[OCTOSTHHOM TOKE€ NOCPENCTBOM KOHTaKTHOTIO
peibca nox HanpsikeHuem 600 B. HauGosblinii ykjJOH TOHHENEH —
34%o. B kauecTBe XONOBBIX HCNOJIB30BaHBI pe/bchl THna 50 Kr/M.

ApxurekTypHbIH O6JUK CTaHUHH, CPe/IHEEe PACCTOTHHE MEXK LY KOTO-
pbiMu 700—800 ™, npocT W JakoHHueH. DBO/blast yacTb CTaHUMH
IOCTPOEHA MO THMOBHM CXeMaM, 3a/10KEHHbIE B HUX 00BEMHO-IJIaHHU-
pPOBOYHBIE pElIeHHST BECbMa IKOHOMHUHBI, TOCKOJBKY DACCUMTaHbl Ha
NPONYyCK MaKCHUMAaJbHBIX [aCcCa)KHMPONMOTOKOB MDH MHHHMaJbHBIX
CTPOHMTEeNbHBIX 3aTpaTax (c obecneuyeHneM TpeGyeMblX HOPM KOMPpopTa
IJIS maccaxHpoB H O6CIYKHUBAIOIIEro MepcoHada).

63



Haist OG/MUOBKH CTE€H W KOJNOHH NPUMEHSIOTCS: [V1a3ypoBaHHasd
[IIATKA, Ke€paMUKa, NaHENM W3 CTeK/Aa M NPOYUAMPOBAHHAS HepxKa-
BEIIAs CTaJb.

Ha cranuusix ¢ 60koBbiMu u OCTPOBHBIMH NJIaTHOpMaMH [OTOJIKU
OKpaLUIeHbl IMY/IbCHOHHBIMH KPACKaMH, a B CPELHUX 3a/1aX [P HMEHEHbI
NIO/IBECHBIE MOTOJIKH M3 3BYKONOIJIOmMAIOMEr0 MaTepHaia.

Ha cranuusx, coopyxenubix sakpbiTeiM cnocofoM, IJA OTAEJNKH
CTEH H NIUJIOHOB NPUMEHEHbl TOHKHE NaHEJH U3 HefKaBelomel cTaju,
MHOTa MOKDLITHIE 3MAJbIO,

[Tosibl Ha cTaHUMSIX M B BecTHOIOMAX MO3aH4YHble, Kpasd CTaHLUOH-
HBIX TIaTGOPM M JIECTHHYHBIX CTyneHeH OTJeJaHbl LIEPOXOBAaTOH
TI0JIOCOH M3 CNeUHaNbHOrO MartepuaJa, yTo MOBbILIAET 6E€30MacHOCTh
11acCa)KHpoB.

[lepeuncnennbie otaenounsie marepuaisl f0aroBeunsl, NEUeBbl U
NMPEKPACHO 3apekOMeH10BaH ceGsl B IKcMayaTaunu. [iankue nosepx-
HOCTH OGJ/IMIIOBKM THTMEHHYHBI M XOPOILO MOIOTCSH, a OTCYTCTBHE CJI0XK-
HbIX mpoduiei ynpouaer ux 06cayKUBaHHUe.

HJsi ocBeueHMs cTaHUMi W BecTHOOMEN NDHUMEHEHB! JIIOMHHE-
CUCHTHBIE JlaMnbl. [IbleHenponuLaemble CBETHABHHKHM Haa NMocagou-
HBIMH M1aThOPMAMK CTaHUHMI U BecTHOIONEl BHIIOJHEHb! B BUIE He-
IPEPLIBHBIX MOJIOC, MPUKPENJEHHbIX K NOTOJKY, HAH B BUAE OTAEJb-
HBIX CBETHJIbHHMKOB, BCTPOEHHBIX B ITOAUIMBHOH MOTOJIOK.

Ha sunnu Bayp-Nandopm coopykeno 19 cranuuit. OHn Bbimos-
HEHbL [IByX3TaXKHBIMH W 06OPY10BaHbl He GOKOBBIMM, @ OCTPOBHbIMH
naatpopmamu, 1JAHHA KOTOPbIX 150 M. ToMbKO 01HA M3 Beex CTaHIHH
JINHHH Ha3eMHasi, OCTaJIbHble — MOa3eMUblE.

[Ton craduueil Kuun pacnosnoxenst nosoporueie nemiu TpamBai-
HbIX NyT€H W aBTOGYCHBIX JIMHMH. JIpyroil 0COGEHHOCTHIO 3TOH CTaH-
UHH ABAAIOTCH NBHXKYIIHECH TPOTYyapbl, MO KOTOPbIM MaccaKupbl
AOCTaBJIAIOTCA Ha MJaTdopmy.

HBHxKywmuiics TpoTyap 060pyn0BaH JIEHTOH KOHBEHEpa IIMPHHOH
1220 mm, paunoir 30 m. CkopocTb OBHKYIIETOCS TPOTyapa NMpUOIH-
3UTeIbHO 27,5 M/MHH, IpoBO3Has crnocoGHOCTb 7200 1acca)upos
B uyac,

Bce cramumu merpo o6opymosambi 3ckajnaropamu. KoHTtpoab
BXOla Ha CTAHUMH OCYIIECTBJISETCS ABTOMATHYECKHMH KOHTPOJIb-
HBIMH MYHKTaMH, paboTalOIKUMH OT GUIETOB C MarHUTHOM 3aKOAUPO-
BAHHOW NJIEHKOH. B BecTH6IONSX CTaHIMi yCTAHOBJEHBI NEHeKHbIE
aBTOMATBl U 2BTOMAThl /ISl IPHOGPETEHHST NPOE3LHbIX GHJIETOB.

B Teuenue Bcero Bpemenu paGorsi METPONOJIHTEHA BXOJAbl Ha
CTaHLUHMHW HaXOoAATCHA MOJ NOCTOSIHHBIM HaGJIONEHHEM TeJE€BH3MOHHBIX
Kamep.

ITpn Bxomax Ha craHuuu ycraroB/eHw T'POMKOTOBODHUTEIH AJA
nepenaud MHGOpMAUMH NaccakupaM, HaXONALIUMCH B BECTHGIOME.

B TOHHEIAX, HA NENOBCKHX MyTAX W APYTHX y4acTKax NpHMEHeH
GeclinajbHblil NyTh, 3a HCKJIOYEHHEM CTPEJIOYHBIX [EePEBONOB,
YJIOKE€HHBIX Ha JepeBsiHHbIe O6pycba M WEe6eHOYHbIH 6amiact. Ha of-
KPBITBIX yuacTKax TPacChl, Ilé OCHOBAHUEM IyTH CJYXKHT 3eMJsiHOe
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NOJIOTHO, pe/bChl YJI0XKEHB! Ha JepeBAHHble mnaJel 1 6aaiact. Ynpy-
rocTb NyTH [JOCTHraercs 3a CYeT NPUMEHEHHS Pe3HHOBbIX MpPOKJa-
JOK ToJsmuHod 12,7 mwm.

(Cmaska pejbcOB Ha KPHBBIX NPOU3BOAUTCS aBTOMATHUECKH PEJb-

cocMmasbiBaTte/siMmi, yCTaHOBJEHHBIMH B HauaJie 38prI‘JIEHI/Iﬁ noyTH.

PeGopabl Kosec npoxXoasfHX MOE310B CMa3biBaIOTCA ¢ 06enX CTOPOH,
NO3TOMY CMa3Ka [€PEHOCUTCA KaK Ha XOJ0BOH pesbc, TaK H Ha KOHTP-
peJbc.

YnpapseHHe METPONOJHUTEHOM OCYILECTBJIAETCH U3 LEHTPaJbHOIO
JMCIIETYEPCKOTO MNYHKTa, KOTOpPbIH 0O6OpYyA0BaH CBETOBHIM TabJo
M NyJbTOM ynpasJeHusi. Ha ta6/10 orpaxalorcs noe3aHoe NoJ0XKeHne
Ha JIMHUAX, MapUIpyT KaXXA0To noesaa, NOJ0XKeHHe CTPeJIOK, NoKasa-
HHMSl CUTHAJOB M Jpyrad uHdbopmauus, HeobXoaumas LJIA ONepaTHB-
HOTO KOHTPOJIS W YNpAaBJEHHS [BHXKEHHEM Noe3foB. LleHTpaJsbHbIH
JHMCIIETUEPCKHH NMYHKT HMEET ABYXCTOPOHHIOI CBfA3b CO BCeMH O6JOK-
NOCTaMH M NMOE€3AaMH, HAXOAAIMUMHUCA Ha JHHHUH.

BeHTunsinua TOHHEJEH MEeTPONOJMTEHa OCYINECTBJASCTCA MO NPO-
nonbHOl cxeme. ITpoBerpuBanue BO BHENMMKOBBIE Hachl MPOHCXOLMT
eCTECTBEHHBIM [yTeM 3a cueT nopiuHeBoro s¢dexra. [Ipurok u Bbi-
6poc BO3yXa MNPOUCXOAAT Yepe3 BEHTHJALMOHHbIE WIAXThl, pacno-
JIOXKEHHble yepes3 Kaxabie 140—180 M no jJuHe neperoua.

BeHTWIAILHOHHbIE LIaXThl, HAXOAMILHECA B CepelHHe MeperoHa,
060pyNOBaHbl BEHTH/IATOPAMH, YTO MO3BOJSET YCHJUTb IPOBETPH-
BaHHE B TepPHOLbl NOBLIILIEHNSA TENJIOBOH Harpy3kKu (Hampumep, B yachl
nHK). CTaHu1d HMEIOT 060CO6MEHHYIO CHCTEMY BEHTHJ/SIIUH, NPOBET-
pUBaHNE OCYUIECTBJSAETCS NO NPOLOJBHOH CXeme.

JJsis oTomJieHHs1 BarOHOB B XOJIOJHO€ BpeMf NPHMEHAIOTCA 3J€K-
Tpuueckue oborpeBarteld, pPachoJOXKeHHbe [Moj NoJoM BaroHa. B
CUCTeME OTOMJIEHHS IPEAYCMOTPEH TPEXCTyNIeHYaThii TePMOPEryaaTop.
Kpowme Toro, 1/11 OTON/IEHHS] BATOHOB HCNOJb3YETCH TEIJIO OT TATOBBIX
IBHrartesef 1 TOPMO3HbIX yCTPOHCTB.

Metponoanren MoHpeaas. [lepBbieé yuacTKH METPONOJHTEHA
B MoHpeaJsie, HaceleHHe KOTOPOro cocTasJsier Gosee 2,7 MJH. Yesao-
BeK, ObWIM cllaHbl B 3kcmayaramuio B 1966 r.

B nacrosmee BpemMs cerTb NEHCTBYIOIUX TpeX JUHHHE HMeeT Ipo-
TAXEHHOCTb 46,7 XM ¢ Bl craHuued, paccTosiHHE MEXAY KOTOpPBIMH
850—1100 m.

Baronbl napuKCKoOro TMma Ha pe3HMHOBBIX LIMHAX HMEIOT ajlOMH-
HUEBBIH Ky30B M paccuuTanbl Ha [40 maccakHpos.

CKopoCTb ABH3KEHHUS IO NIEpEroHaM — OKOJIO 45 KM /4, HHTepBaJbl
MeX/y oe3famHu B 4achl nuK cocrasiasoT 180 ¢, B ocTasibHOE Bpemsl —
A0 6 MHH, cTOfHKa Ha craHuuax — 15 c. CraHuuu 060pynoBaHbl
3CKaJaTopamMH, HECMOTPA Ha TO, YTO JIMHHH MEJIKOTO 3aJ0XEHHA.
CKOopocTh ABHXKEHHA 3CKaNaToOpoB HeBelHKa H cocrasaser 0,6 m/c.
Ha neppoHax ycraHOBJ€HB ABHXKYILIHECH TPOTyaphi, pafoTaioiie
co ckopocteio 0,72 m/c.

CraHuuu pacnosoxkeHsl yJO6GHO MO OTHOWIEHHIO K HAa3e€MHOMY
TPaHCNOPTY M nacca)kupoobpasylomumM NyHKTaM, OT/AelaHbl [Ja3ypo-
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BAHHOH MJIMTKOH C y4€TOM COBpPEMEHHBIX 3CTETHYeCKMX TpeBOoBaHHIL.
CymecTBeHHbH HELOCTAaTOK METPONOJUTEHA — caabasi BeHTHJISLHUS
(ecTecTBenHast), HECMOTPSI Ha »KAPKOE JIETO M BBHICOKYIO BJa>KHOCTb.
CraHuuu comeparcd B [OCTATOYHO YMCTOM COCTOSIHHH, [MpPexje
Bcero, Osarogapst NPUMEHEHHIO 1Js1 Y6OPKH BarOHOB-MbLJIECOCOB.
y60p0'—IHbIH 0€e3/ COCTOMT U3 TPeX BArOHOB U OUHija€T OT MBIIH 26 KM
TOHHEJIST B MecdL, cofupas npu 3ToM 10 500 Kr nbliu.

B uenom MoHpeasbcKHH MeTpOmOJIMTEH npeicTaBAaseT coGoi
LOCTaTOYHO COBEPIIEHHOE coopyxeHHe. OQHAKO MOIBHMKHOH COCTAB,
0 MHEHHUIO CMEUHaNHCTOB, HEONpaBAaHHO YCJIOXKHEH H3-3a MpHMe-
HEHHsl PE3HHOBBIX IUHH, NOCKOJBKY JaBaeMblH HMH 3((EeKT Nno CHHU-
KEHHUIO YPOBHs LIyMa MO CPABHEHHIO C TPaAHUHOHHBIMH PelUeHHsIMH
HEeBEeJIHK.

§ 19. Metponoanten Mexuko (Mekcuka)

Hacesnenne mekcukaHcko#l crosuubl npesnimaer 10 MJH. yesloBek
H MOCTOAHHO pacrer. [TnotHOCTL cocramasier 18 ThIC. KuTeaeH Ha
1 kM®. TJIaBHHIM TOPOACKMM BHIOM TpPaHCHopTa SIBJASAETCH MEerpo-
NOJIMTEH, CETb KOTOPOTO B HACTOsIIEE BPEMSI HMeET HPOTSIKEHHOCTb
okoso 112 kM co 105 cranuusmu. Ha 10 cTaHuusix pacnosiokeHbl
nepecagounsle y3jau. ITo KosHuecTBY NepeBO3UMEIX MACCaKHPOB OH
HaxoauTcs B uucae 10 KpynHeHuwiMX METPONOJUTEHOB MHpa, UM exe-
FOLHO MNoJb3yloTcst Gosee 900 maH. naccaxkupos. B cyTku Mmerpo-
MOJIMTEHOM nepeBo3uTcs ot 2,8 1o 3,1 MJH. yesoBek.

B oxHOM HanpaB/eHHH B TeueHHe Yaca MOXKET GHTb MaKCHMaJbHO
nepese3eHo 51,4 THIC. yesNOBEK.

MunumanbHBIA MHTEPBAT Mex1y noe3gaMu — 115 ¢, ysacTkoBas
ckopocTb — 30 kM/4. B yachl nuk Ha JuHUM KypcupyioT go 140 no-
€3]108.

[TonsukHON cocTaB MeTPONOJHTEHA CHPOEKTHPOBAH (PaHIy3-
CKUMH HHkeHepaMHu. Iloe3an cocToUT M3 Tpex cekuui, B KasKIOH U3
KOTOpbIX 3 BaroHa, B TOM YHCJe 2 MOTOPHBIX. KOHLeEBble Baronsl
MMEIOT KaOuHbl MamuHuCTOB. [Toeaga o6opynoBaHBH CUCTEMOH aBTO-
BEJIeHHS.

XapaKTepI/ICTI/IKI/I NOABHXKHOI'O COCTaBa:

O6uas nqMua noesjga . . . S 148 m
JMHa MOTOpHOTO Barosa ¢ KaGuo#t . . . . . . . 172 ™
» » » 06e3 xabuubl . . . . . . . 16,2 M
»  OPHOENHOTO  » . . . . . . . . . ... 16,2 m
Hlupusa Barona . . e 2,56 M
Macca noespa 13 9 BaI‘OHOB 2072 1
BMectuMocTb Baroua 170 nac-
caxHpOB

MecT ans cuaenus B Barose . . . . . . . . . . . 40

Ha merpononuTeHe skcnayaTupyercst okoso 900 BaroHoB ¢ Tesex-
KdMH Ha MHEBMaTHUECKHX IIMHAX.
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BoxjeHHe noe3goB MPOH3BOAMTCA ONHMM MAaUIMHUCTOM 0e3 Mo-
MOILLHHKAa. TOKOCHEM OCYIIeCTBJSETC ¢ TPEThEro pefbca, Haxons-
merocs nox HampsixkeHueM 750 B mocTosiHHOrO TOKa.

OcHoBHOe ofopynoBaHHE BaroHoB, B TOM YHCJE€ CPEACTBA YIpaB-
JIeHHsI IBMraTeNsIMU U TOpMo3amy, nocrasasercss u3 ®panuuu. [lepe-
roHsl 060pya0BaHbl aBTOGJIOKHPOBKOH. YIpaBJ/eHHe OCYIIeCTBJSAETCH
M3 NEeHTPaJdbHOro nocra. B ogHoM M3 moMelleHHH NoCTa YCTaHOBJIEHH
annapatypa 4 cBeroBoe TabJso /A yOpaB/eHUsl NepPBHIMH LIECTHIO
JUHAAMU. [lucrneryep MOXKET, HCHO/Ab3Yys CBSA3b C MAaIIHHHCTaMH,
peryJHpoBaTb HHTEPBaJbl IBHXKeHHs, obeclieyuBaTb paboTy 3Hepre-
THYECKOrO 060pYA0BaHHS, KOHTPOJIHPOBATh PaboTy aBTOOJOKHPOBKH.

Ynupapnenue paGoToOH OCTaJbHBIX TPEX JHHHHA OCYIIECTBJASETCH M3
BTOpOTO JHCIETUEPCKOro 3aJa.

Ha merponoJsiuteHe neficTByer cucTeMa aBTOMaTHYECKOTO BEIEHHHA
NOe3J0B H CHCTEMa 4aBTOPErYJHPOBaHUA CKOPOCTH HX [BHXKEHHA.

§ 20. Merponoautennl Tokuo n Cannopo (Sinouus)

Tokuiicknit metponoaurten. Cronuua SnoHuud TokHO — camblil
KpynHbli ropon mupa. Bmecre ¢ MokoraMoit u npuropogamu Hace-
JeHHe ropoga cocTapjsier okoso 30 MJH. yeJoBek. MeTpomnoJuTeH
ToxHno nepeBo3uT §OJbLIOE KOJUUECTBO MACCAXKHPOB, KOTOPHIE Mpel-
MOYMTAIOT COGCTBEHHOMY TPAHCHOPTY OOLIECTBEHHBIH, MOCKOJIbKY
OH JOCTaBJsieT WX Ha paGoTy WiH ¢ paGOTH 3HAUMTENbHO GHICTpEE.
[To rogoBoMy 06beMy nepeBo3oK TOKHHCKHH METPONOJUTEH yCcTynaer
TOJbKO MOCKOBCKOMY METpPOIOJIMTEHY, [1€PeBO3s1 €XeroiHo OoJee
2,1 MJapa. naccaxupos.

OKcnayaTanusi METPONOJNHTEHA OCYLIECTBJSETCS [ABYMA KoOMIia-
HUSIMM: YIpaBJeHHEM [accaKUPCKOro TpaHcrnopra W TpaHCOOPTHBIM
610po.

TexHuueckue xapakTepucTukd TOKHHCKOTO METpOnoJuTeHa

Komnauuu . . Ynpasaenue Tpauncnopr-

naccaxHup- Hoe 610po

CKOro TPaHC-

nopra
Fom nycka . . . e 1927 1960
Hpommeunocrb KM. . . . . . . . . 142,7 54,9
Yucao auHmi . . . . . . . . L .. 7 3
Yucao cranumit . . R 132 60
Cpennee paccTosiHHe Me)Kﬂy CTaHuHﬁMH M 1100 963
Konesa, MM . . oL 1435 1067
Yucno naccaHpos B rou, MJAH. . . . . . 1700 400
MuBenTapubiil napk BaroHos . . . . . . 1925 440
Hanpsixkerne KOHTaKTHOH cetn, B . 600/1500 1500
CroumocTb Npoe3fa, HeHbl . . . .o 100 120
MuHHMaNbHBIH HHTEPBAT MEXKAY noesnaMH c 110 150
YuacTKoBasi CKOPOCTb, KM/Y . . 25/45 32
'Iucao BaronoB B coctaBe . . . . . . . 10 6



[To cpaBHeHHIO cO MHOTMMH APYTMMH MeTponosuteHaMd Tokuii-
CKHii 6Bl NOCTPOEH 3HAUHMTEJbHO No3nHee. B Hem moHauaay He Gblio
O4Y€Hb OCTPOH HEOOXONMMOCTH, TaK KaK ropox OblJ MOKPHIT TyCTOH
CeThI0 3/EKTPU(PHULUHPOBAHHBIX elie B HauyajJe XX BeKa >KEJE3HBIX
nopor. Ilpuropoanbie moesaa, XoTs U € GONBUIMM HaOps)KEHUEM, HO
CIpaBJs/HCh C NMEpeBO3KamMH naccaxupoB. Ho yxe B mepBble mecs-
THUJIETHS ABAJUATOrO CTOJNIETHS! MOTPEOHOCTb B CTPOHTEIbCTBE METDPO-
NOJIMTEHA ¢cTaJja OueBUAHOH. JInIb cubHOE 3emueTpacerue (B 1923 r.)
NOMELIAJI0 ero CTPOUTENbCTBY.

ITepByio auHMIO piauHOH 2,2 KM Hawaau ctpoutb B 1925 r. no
WHunMaTtHBe HHxeHepa Toxy#u XapakapoHna u yxe 30 nekabps
1927 r. Ha Hel 6bLIO OTKPBITO ABHMKEHHE moe3n0B. CTPOUTENBCTBO
BEJOCh OTKPHITHIM CIIOCO6OM C HCNIOJNb30BaHHEM ONbITa aMEPHKAHCKUX
METPOCTPOHTENEH, B OU€Hb CJOXKHBIX THAPOTEOJOTHUECKHX YCJIOBUAX.
31ech yepeg0BaNUCh ECOK, [VIMHA, CKAJbHbIH IPYHT, W H NaXKe CJIOU
BYJKaHHYECKOTO IenJa, N03TOMY CTPOUTENbCTBO BEJIOCh CPABHUTENBHO
MeJIEHHO.

B ormenbHBIX Cayyasix NPOXOAKA NPOM3BOAMJIACh W 3aKPBITHIM
CHoCOGOM ¢ MOMOUIbI0 NMPOXOAYeCKHX WIUTOB. OG6JHLOBKA MeKCTaH-
LMOHHBIX H CTAHUHMOHHBIX TOHHEJEH OCYIHECTBJSAJNACh UYTYHHBIMH HJIH
Ke1e300eTOHHBIMU  TIo6uHraMu. CTaHUHMH CTPOMJUCh B TOHHEJAX
KDYIJIOTO ceyeHHst puamerpoM 7,24 M. M3-3a CJAOXKHOCTH CTPOH-
Te1bcTBa K 1939 r. 6b10 MOCTPOEHO TOMBKO 155 KM JHHUA. AKTHBHO
HayaJu CTPOUTb METPONOJNUTEH TOJNbKO NOCJA€ BTOPOH MHPOBOH BOKHHHI,

Okos1o 8594 JMHMH MeTpOmoJIMTEHa NMPOXOASIT B TOHHENAX H JHlIb
159 Ha scrakagax WM MO MOBEPXHOCTH. DTO OGBACHAETCS, Npexie
BCEro, IOPOTOBH3HOH 3€MJIM, CTOMMOCTb KOTOPOH H3 rofa B O BO3-
pacraer H ceHiyac mpesbllaeT 8 MJH. HeH (OKoJo 25 Thic. py6ieit)
3a KBaJpaTHBIH METP.

JKenesnsle qoport inonuu BHavaJse umMeau kodelo 1067 mm, no3na-
Hee CTaJu CTPOUTb NOPOru ¢ KoJeehd 1435 mm. DT0 OTpa3u/Ioch WU Ha
KoJiee JIMHUH MeTpOonoJiMTena, Koropas A/ pasjiMuHbIX JHHHH HEOIH-
HakoBa. [loJloKHTeNbHBIM (PAKTOpPOM SBJSAETCH OJXHOTHIHOCTH Ba-
FOHOB IJIA BCeX JIMHUHA KaK Ke/J1e3HONOPOXKHBIX, TaK WU MeTpPONoJu-
TEHOBCKHX, 4TO NO3BOJISI€T OpraHu3oBaTh GecrnepecafoyHoe CJeA0Ba-
HHe nacCaXKMpoB NO BCEM yyacTKaM OOGILEeCTBEHHOTO TpaHCHopTa.

Onnako pasHooGpasue TeXHHUeCKHX XapaKTePHCTHK KeJe3HOLO-
POXKHOrO MYTH, CHCTeM 3HEProcHab;KeHHs1 cO3J4aeT 3HayUTeJbHbIE
TPYAHOCTH IO KOMIVIEKCHOMY MCNOJIb30BaHHIO JuHUE. Ha mMerponoau-
TE€HE NpHMEHSIETC KaK eBponedckas KoJjesd 1435, tax v ANOHCKas
1067 mm. Mmeerca nBe cucreMbl HeprocHaGKeHUSA HaNpsiXKeHHEM
600 u 1500 B. Toxocbem ocyuiecTasieTcst JHGO ¢ MOMOIIBIO TPETbEro
(KOHTaKTHOro) peJbca, 6O TPOJIEHHBIM COCOOOM.

ITo nMHMAM MeTpomoJiuTEHAa HepeNKo KYypCHUPYIOT Ioe3fa rocy-
JAapCTBEHHBIX U YACTHBIX XKeJ/e3HbIX JOpOT, a noe3aa MEeTPONOJHTEHOB
YacTO MOXKHO BCTPETHTb Ha yyacTKaX NPUTCOPOAHOTO [BHKEHHS.
[lpuroponHble noes3ma noOCTAaBJAAIOT NaccaxKUpoB 6e3 mnepecamku ¢
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OKpauH B LUEHTP ropoia, yTo MO3BOJAET COKPATHTb BDEMSI B NYTH
M YMeHbIIWTb aBTOMOOHJIBHOE IBHXKEHHE.

[Mpuwmep. Ha auuun Acakyca ucrnob3yercsi TPoaJeHHbIH TOKOCHEM,
Hanpsxkedue nutauns 1500 B u pesbcoBas xodes 1435 mm. [Tytu nposoxens
B TOHHeJE NPAMOYrojbHOro cedenusi. JInHua o6opynoBaHa aBTOGJOKHDPOB-
kofl ¢ aBrocronamu. [loesna ¢ 3TOM JMHHMH NepexogaT Ha BTOPYIO JHHHIO
meTporonnTena Xu6H (C TAKHMH K€ TEXHHUECKHMH XaPaxTePUCTHKAaMH),
KOTOpas MpoJioXKeHa OT npombluienHoro paioda Kura-CsHio K LEHTPY B
I0XKHOM HamnpaBiednd. Ha cesepHOH OxpauHE 3TH noe3fga MOryT NepedTH
Ha JUHHAIO Xxede3Hof jpoporn Tofy, nMpuHALeXayi0 YacTHOH KOMIAHHA.
B npuropoge Haka-Meryrio B Ioro-zanagHofi uyactn ToxHO MeTpoloesna
BLIXOAAT HA JIMHUM TOCY1apcTBeHHOH Kese3HOH popord Tokno-KioHo.

Ha GosnbuinHcTBE JHHUEA nedcTByer aBtrOMaTH4YecKas OJOKHDOBKA
C TPEeX3HAYHOH CHUrHAJM3alMEN ¥ aBTOCTONAMH, a NMOJBHKHOH cocTas
0o60pynOBaH CHCTEMaMH OrpaHHuYeHHsi CKOpocTH. BoxieHue noesnos
OCYILECTBJAAETCH HENOCPENCTBEHHO MAlIMHUCTOM, TOJbKO OfHA JIHHHA
060pynoOBaHa CHCTEMOH aBTOMAaTHYECKOro BeJeHHS MOe3J0B.

Crapeituieli Ha MerponosuteHe siBasiercsl JuHMA [uu3a. Ona
o6opynoBaHa aBToGJOKHDOBKOH, HMeeT KoJjelo 1435 MM U TOHHeNb
NPSIMOYTOJNBHOTO CEUEHHS C ONOPaMH, YCTAHOBJIEHHBIMH Ha MEXIY-
nyTbe. TOKOCBEM OCYIHECTBJAAETCH C KOHTAKTHOro penbca. sKesesHo-
JOPOXKHbIA NYTh BLINOJHEH Ha Kele300eTOHHbIX INOJylInaJjikax,
3afeTOHHPOBAHHBIX B OCHOBAHWE MyTH, C PE3HHOBBIMH NPOKJAALKaMH,
KpenJjieHHeM W NpPOTHBOyroHaMu. Takas OpUTHHAaJ/bHast KOHCTPYKUHA
NYyTH NPHCYIHA TOJBKO 3TOMY yuYacTKy.

Ha ¢ImoHckux MeTpomosuTeHax 3KCIIYaTHPYeTcs MNOJBHKHOH
COCTaB, OTBeyawilHi COBpEMEHHbIM TEXHHYECKHM TpeOOBaHHAM.
Ky30B BHIIOJIHEH M3 HepXKaBeKlied CTa/d WU aJlOMHHHMEBBIX CIJia-
BOB, TOPMOXKeHHe — peKynepaTtuBHoe. JlsMHa coctaBa — oT 5 a0 10
BArOHOB B 3aBHCHMOCTH OT [acCakKUponotoka. MuHHMMaJbHBIA HH-
TeppasJ Mexay noe3maMd — 110 ¢, BMecTHMocTh BaroHa — 140—
160 maccaxupos.

[lnanupyercs nmaJjbHeliniee pa3BuTHE MeTponoJuTeHa. B mep-
CIeKTHBe 6yNeT BBEINEHO JONOJHMTENbHO 3 yuacTKa, U obmast npors-
XKEHHOCTb METpPOmoJuTeHa cocTaBuT 574 kM. llnaHHpyeTcst CTPOHTH
NUaMeTpaJbHble JIMHHH, 4TO NO3BOJHT COENIHHHTb MO KpaTyanuemy
NyTH OKPaWHbl TOPOAa C LEHTPOM.

Merponoauten Cannopo. B Hacrosiee Bpemst B Canmopo 3Kc-
nJAyaTUpyIOTCsl IB€ JHHUM MeTponoJuteHa: Acafy-MakymaHau mpo-
TAXKEHHOCTbIO 14,3 KM, lepeceKalolliasi FopoJi ¢ ceBepa Ha IoT, H JIMHHA
«BOCTOK-3aman» ¢ KOHeuHbMH ctaHuusimu Koronn u Cun Canmopo
NpoTaxKeHHOCTbio 17,3 kM. O6e TuHUM nepecexalTca B LeHTpe ropoa,
rie nepecamgoyHblM MYHKTOM CJIYKHUT craHuus Omopu. OHU nepeBossiT
n0 540 ThIC. maccaxKMpoB B CYTKH, uTo cocrapaser 379 obuiero
o6beMa naccaxKHpCKUX MEPEBO3OK.

MertponosuTeH 3aHUMaer Ba)KHoe MECTO B TPaHCIOPTHOM obec-
neyeHud ropoiaa, ocob6eHHO ero neHTpaJbHOR yacTH. MHorue apro-
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OyCHbIE MapuipyThl, B TOM uHcje NPUTOpOJNHbIE, CBA3aHBI C MeTPO-
nonuteroM. IlyTe Ha psile yuacTKOB JeHCTBYIOLIErO METPOINO/HMTEHA
MOCTPOEH Ha 3cTaKanax, NpuueM HeGiaronpUsTHhle NOrOAHble YCIOBUA
3MMHEro TepHoa He BJAUSAIT Ha paGoTy JHHHUH, TaK Kak IyTh CHaGxKeH
3aIHMTHOH rasepeeli ¢ O6LIMBKOH M3 TPOQPHIHPOBAHHBIX AJIOMHHHEBbIX
JIMCTOB. :

Crposiiasics TpeTbd JHHUSA METPONOJHTEHA NPOTSIKEHHEM 8 KM
C KOHeuHbIMU cTaHuuAMH CycHkuHo W CakasmaTH CBSKET LEeHTp ro-
pola ¢ CeBepO-BOCTOUHBIMHM pakonamH. HoBasa snunus no miany moJ-
XKHa GbITb NepenaHa B 3KcliyaTtauuio B 1988 r. Kak u Ha nedcrBy-
IOUMX ABYX NMEpBbIX JHHUAX Ha HOBOH JIMHHH GyAyT HCIIOJIb30BaThCS
BArogbl Ha nHeBMoWIMHaX. KOHCTpYKUHMS BEpPXHEro CTPOEHHS IyTH
MMeeT CTajbHble HampaBJ/aslouIMe O/ KoJjec, H3rOTOBJEHHBlE M3
LIBEJIJIEPOB U CMOHTHpOBaHHble HA& GETOHHOM OCHOBAHHMH.

Ha BHOBB coopy:Kaemo#l Tperbeil JIMHHM TaK Ke, KaK U Ha Jed-
CTBYIOILEH BTOPO# MUHHKH, GyNeT NpMMeHeHa, Hapsany ¢ AHCIeTYepcKoi
LHeHTpasu3anued, HoBeHlIasi cucTeMa aBTOMAaTH3a MU JUCIeTHePCKOro
yNpaBJjeHUs, YCTpOHCTBO aBTOBeJLeHUs mnoesfna (aBTOMAUIMHMCT),
cCHCTeMa peKyllepaTHBHOrO TopMOxKeHHsA. Ha 3Tolt iuHKMHK npeanonara-
eTcst IPMMEHHTb HHTErpalibHyl0 ONTHYECKYIO yNpaBJsAOIYI0 CHCTEMY,
KoTopasi OyaeT (YHKUHOHHpOBATb COBMECTHO C AEHCTBYIOUEH HbiHE
Ha METpOINOJIMTEHe CeThIO CBA3H W ynpaBjenus. Cucrema 6Gyner pac-
CUHTAHa Ha BHINOJHEHHE CJeNyIOIHX (YHKUHH: ylpaBJeHHe NBHXKE-
HHEM [I0e3[0B, KOHTpOJb 32 COCTOsTHHEM oO6OpyNOBaHHs, Bblaaua
aBapHUiHO-NIpeAyNpeAUTeNbHbIX CHTHAJ/OB, YIpaBJeHdHe yCTpOHCTBAMHU
3JIEKTpOCHAOXKeHUs, OuseroneyaTalomMMH MalliHaMH M MalldHAMH
IJ11 KOHTpOJIsI IPOe3HBIX JOKYMEHTOB Ha CTaHLHAX, yCTAHOBKaMH I
OMOBEUIEHHS NaccaKMpoB, YCTPOHCTBAMH IJs HAA30pa 3a IOJOXKEe-
HHEM Ha CTaHUMSAX M Nacca)KMpCKUX IaTdopmax.

IMpenycmorpeHa Takxke cucTeMa aBTOMAaTH3UPOBAHHOIO yNpapJe-
HUS JBHXKEHHEM N0e3[0B Ge3 MallMHUCTA Ha nyTAxX (AHHON 1,3 KM),
CBfI3BIBAIOIHX METpOAENO XHracu ¢ JUHeHHOH craHuWed XubGapura-
oka. 10 neno Gyner o6CayKHMBATb M0€31a TpeTbeH JMHHH.

Ilaccaxupckue niarcdopmbl Ha JUHHM OynyT HMETb HEOOGXONH-
MY JJIMHY A5 IpHeMma 8-BaroHHbIX MOe3]0B, OAHAKO Ha Hadasb-
HOH cTaiuu noesna GynyT GpOpMHpPOBATbCA U3 6 BaroHOB.

Ha nuHuu BHenpeHa cHcTeMa yTHJAHM3aUUH «6pOCOBOrO» Tela,
KOTOopoe OGymeT HCNOJNB30BAThcsl 3aTeM HAjasi obecliedeHuss paboThI
OTONHTENbHBIX YCTAHOBOK ¥ KOHAMUHOHEPOB B pAclojOXKEeHHbIX
BGJIM3H JIMHUHK CTyKeGHbIX 31aHuAX. Ha KpynHbIX cTaHUMAX yCTaHaB-
JIMBAIOTCS JUMTH AJs1 NACCaXKUpOB, OrpaHHUYEHHbIX B MOABHXKHOCTH,
Ha Bcex cTaHUMAX NpeiyCMOTpEeH MOHTaXK CHeLMaJbHBIX NepHaI L1
OpHEHTHUDOBKH CJENHIX I1aCCaKHUpOB.

Iporpammoit passurHs MeTponoaurTena B Cannopo NpeayCcMoT-
peHo NpojJeHHe HEKOTOpblx AeHcTBylOwux Jupui. K 1995 r. Gyner
npomJeHa Ha 3 kM (mo craHuumu TauHu-Xuracu) BTOpas JIMHHA, a
TPeThIO CTPOSLLYIOCH JHHUIO Ipelnoaaraercs NpoA/uTh Ha 8 KM — 10
cTaHUMH KuraHo. JTOT yuacTOK MJIAHHpyeTcsl BBECTH B 3KCIJyaTa-
o B 1997 r.

70

§ 21. Metponoanresn Ppanunu

MMapuxckuit MerponoJaured. DypHbii poct crogauusl ®paHuuu
yXe B CepelHMHe NPOLLIOro BeKa NIpHBe] K CEpbe3HBIM TPaHCHOPT-
HbIM 3aTpyAHEHMSM B ropoje, NMO3TOMY NpelJsioXKeHHe O CTPOHTeJb-
CTBe NOJ3€MHOH TPAHCNMOPTHOH MarucTpaJsiv, ropsuo 06CyKaaBuieecs
B 50-e roasl NpOULIOTO CTOJNETHs, MOJIYYH/IO LIMPOKYI0 NMOAAEPKKY.
OnHako ¢paHxo-npycckas Bofina 1870—1871 rr. Ha AJHMTeJNbHBIH
CpPOK OTOJBHHYyJIa perieHue 310l npobaembl. M aumb 30 mapra 1898 r.
npaBuTeNbcTBO PpaHuMU NpHHAIO 3a2KOH O IOCTpOMKE INIATH 3jIeK-
TpU(MHLUUMPOBAHHBIX JHHHI METPONOJHTEHA NPOTSKEHHOCTbIO 65 KM.
BrayaJie niaHupoBaJoCh NMOCTPOUTH METPOINOJMTEH MO YIPOLLEHHOH
cxeme ¢ koseedi 1000 MM M mmpuHo#t Barona 1,8 M. OmHako nocie
JJIMTEIbHBIX CIOpOB Oblja NpHHATa Kojiesd 1435 MM, KaK Ha XKeJe3HbIX
IOpOorax CTpaHbl, M LWIMpUHA BaroHa 2,4 M.

19 uionsa 1900 r. 6bla cnaHa B 3KCIJyaTalHMIO NepBasi JHHHUA
NPOTSKEHHOCThIO 13,4 KM ¢ 22 cTaHuusIMH, KOTOpas 3a roj Iepe-
Bo3uaa okoso 40 MJIH. maccaxupos. K 1905 r. aiuHa JUHHE yxe
cocrasisna 30 kM. OcoBGeHHO LIMPOKO pas3BepHYJNOCh CTPOMTEILCTBO
B nocsenymoume rogsl. B 1906—1911 rr. 6610 noctpoeno Gonee 50 km
Junuil. OnHaKO B nocjenylouee AeCATHIETHE MOPHPOCT COCTABHUJ
TOJIbKO 16 kM. Bosiee mupokoMy pa3BuTHIO TOMelIa a BOHHA M NocJe-
AYOIHA 32 HeHl IKOHOMHUECKHH KpH3HC.

IlepBHIMH npoexkTaMM NJaHHPOBAJOCh CTPOHTH METPO TOJbKO
IJ11 COBCTBEHHOIO ropopa, MpUropoisl B pacyeT He NPHHMMAJIHCh.
DTO BBI3BIBAJNOCH T€M, YTO HEOGXOAMMO ObIIO 3aMEHHTb METpPOIOe3-
JaMH OrpOMHO€ KOJMYECTBO OMHHMOYCOB, KOTOpbIE K TOMY BpDEMEHH
y2Ke HHKaK He BIHCBIBAJUCH B y3KHE MNapHKCKHE YJIHI[BI.

B 20-e rombl nocrpoeHHble JHHHM 06OpYNOBA/IHCh aBTOGJOKH-
POBKOH M LeHTpaju3alH{edl CTpeJoK W CHrHaJoB. BbuIo coopyxeHo
HECKOJIBKO TATOBBIX MNOACTAHLUMUH MJs Npeobpa3oBaHHs NepeMeHHOro
TOKa B NOCTOAHHBIA HanpsikeHneM 650 B.

B Teuenue nepBblx HecsATHIeTHH Obl1 HaKomjeH GOraTbld OMBIT
CTPOUTENLCTBA TOHHEJEH C YYeTOM CJOXKHBIX NapHXKCKHUX YCJIOBHH.
IMpoxoaka nox pekoit CeHo#l npoH3BOAHJIACH KECCOHHBIM CMOCOGOM,
Ha JApyrMX y4acTKax 3TOH JMHHM NIpUMEHSJICH NPOXOAUECKHH IUMT.

B 30-e rogbl cTpouTeNbCTBO METpONOJHTEHa pa3BepHYJOCh Gyp-
HbIMM Temnamu. HoBble yuacTkd CTpoUJIMCh He TOJBKO B @JIMHHH-
CTPaTHBHBIX TpaHHLAX [OpOaA, HO H B NPHropOnHbIX 30Hax lapuxa.
B 1940 r. npoTsi:KeHHOCTb JIMHUH npeBbickia 158 kM. CTpoUTeIbCTBO
B 3TH FOABl BEI0Ch Ha 3HAUUTENbHOH [VyGHHE U TOJNBKO YACTh JHHHH
B 3aBHCHMOCTH OT pe/jbea MeCTHOCTH COOpyxXKaJachb Ha 3cTakajiax
u Buadykax. IIpoxonka TOHHesel OCyw ecTBJAAJIACh C NpHMeEHEHHeM
NIPOXOAYECKOIO LIMTa NPH IJyGOKOM 3aJI0XKEHHH W JHIIb HebOoJbline
YUYaCTKH COOpYKAaJUCh OTKPHITHIM criocoGoM. HacTh JIMHUH CTpOHJach
YCKOpEHHBIM METOLOM C COOpYKEHHEM OMOpHBIX LIaXxT, KOTOpbIE 103-
BOJISIIH ONHOBDEMEHHO paspabaThiBaTh HECKOJbKO 6oJiee KOpOTKHX
Y4aCTKOB. JTOT CNOCO6 B METPOCTPOEHHH NMPHHATO HA3bIBATb «Geilb-
THACKHM>».
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Kopo6uaThli cBoX TOHHeNeli OGJULOBBHIBAJICA H3BECTHAKOBBIMH
IJIMTaMH WM IVIHTAMH M3 ecHaHuKa W NOAJePKUBaJIC MOHOJNUTHBIMH
6eTOHHBIMH CT@HaMH, KOTOpHIe, B CBOIO Ouepe/b, OMHpaJHch Ha cepu-
yeckoe ocHoBaHHe. IIupuHa ToHHesel coctaBasaa 7,1 M, BbicoTa 5,2 M.

B nocJ/1ieBoeHHBIH epUOA CTPOUTEIbCTBO MeTponoauTeHa B I1apuxke
MoHayaJsy He NPOJOJKAJOCh, H yKe K Hauasly 60-x rogoB pocT aBTo-
MOGUJIBHOTO MapKa NMpeBbICHJ BO3MOXKHO JONYCTHMBlEe HOpMHL. TpaHc-
noprHas npobjema crasna oueHb OCTPOH, IO3TOMY OBUIO NPHHATO
pelreHHe NMPUCTYNHTb K PEKOHCTPYKUHH cTapblX JHHHH H CTPOHTE/b-
CTBY HOBBHIX.

PexoHCTpyKuHst mpoBoaMJachk myreM aBTOMAaTH3alUUH [IEPeBO30Y-
HOTO Ipolecca U CUCTEMH yNpaBJeHHsl, KOTopasl cTajsa BbIIOJHATH!

KOHTPOJb 32 Tpa(PUKOM IBHKEHUS;

yIpaBJeHHe NBUXKEHUEM;

pa3paboTKy ONTHMaJbHBIX Tpa(uKoB B IIpolecce ABHXKEHHS;

npojaxy Npoe3gHblx OUJIETOB U AP.

K 1971 r. 6b11 noctpoed 21 kM HOBBIX JiMHHH ¢ 2] craHuued. 3a-
KOHUEHO YIJHHeHHe TpeX JWHUH B oO6meidl CI0XKHOCTH Ha 6,8 kM ¢
IIECTHIO CTAHUMSAMH W HauaTto yIuHeHue eqie ABYyX JHHHHA. Ilpononxka-
etcs o0opynoBaHHe cTaHUUi sckanatopamu (¢ 1983 r. saneiicTBoBaHO
386 HOBBIX 3cKafaTopoB Ha 165 cTaHUMAX), ABHAKYUIHMMHUCA TpOTya-
paMu, JubTaMu.

TexHnyeckne XapakTepHCTHKH

JHUHUA JHHHA
[Mapux-ropoa ITapuxk-3Kc-
npecc
lon nycka B 3kcmiyaraugio . . . . . . 1900 1938
[TporsixkenHoCTb JAMHHH, KM . . . . . | 192,0 102,7
YHca0 nepeBe3eHHbIX MACCaXKHPOB B Trom,
MMH. Wel. . . . . . . . . ... . .6oaee 1150 250
Yueno tumuit . . . . . .. .. 15 2
Yueno craHoHd . . . . . . . L L. 360 63
Cpennee paccTosiHHe MeXay CTaHUHAMH, M 571 1278 (2067)
ViuBeHTapHbli Napk NOABHKHOTO COCTaBa 3550 620
Hanpsxenue B KOHTaKTHO# ceTH, B . . 750 1500
CrodMocTb OfHOH NOe3lkH, BO (¢paHKax 6 4,8
CpeaHsisi 1A1bHOCTh NOE3KH Naccaxupa, KM 48 11,1
IMorpe6Grende 3/eKTpo3HepruH MJAH. KBr-u okoso 485 225
MuHHMaNbHbIR HHTEPBAM MEXKLY NOe31aMH, ¢ 100 150
CpeHesKcnyaTanHOHHAA CKOpPOCTb, KM/d 23,9 41,7 (48)
MakcHmal/lbHOe yiC/I0 BATOHOB B cocTaBe . . 6 9
YHcneHHOCTb 3KCIMTyaTalHOHHOrO epcoHana,
yed. (paumbie 1985r) . . . . . . . . 10 300 2850

B ckofkax npusejeHbl AaHHblE [/t IPHrOpOAHBIX 30H.

Ha TlapuxckoM MeTpomosuteHe BIepBble B MHUpe CTaJ HCIOJb-
30BaThbcs MOJBHXKHOH cocTaB Ha mHeBMomuHax. Ceifluac Takue Baro-
Hb 9KCIJYaTHPYIOTCS Ha yeThipex JUHHAX. [1oJ06Hbe BarOHH, MOCTPO-
eHHble (ppaHLUy3CKHMH (upmamu, paboraioT Takxke B Mexuko, Mos-
peaJsie, CaHTbATO, Ha OLHON M3 JMHUH B MuiaHe, KoTopas CTpOHUJ/IACh
C MOMOUIbIO NAapHKCKHX CHelHaJUCTOB, a Takxke B Cammopo.

72

Ha wmuorux yuacrkax Ilapuxkckoro Merponosutresa pa6oTaer
CHCTeMa aBTOMAaTHYEeCKOro BejleHHUs] Moe3[oB, KoTopas obecneuuBaer
aBTOMaTtHyeckoe, 6esomacHoe IBHXKEHHe MeTPOBAroOHOB MO Y4acTKy.
ABToBesenue ofecneulBaeT TakXe PeryJHPOBaHHE CKOPOCTH B 3aBH-
CHMOCTH OT 3aJaHHOH CXeMbl JBHXKe@HHMS] M CHTyallHH Ha y4acTKe H
BBICOKYI0 TOYHOCTb OCTAHOBKH Ha cTaHUMH. [/ TOro utobul Maulu-
HUCT He NMOoTepAJ HaBHIKOB yNpaBJeHHUs, B NOe31ax yCTaHaBJHBAIOTCSA
yCTPOHCTBA PYUHOTO KOHTPOJIHPYEMOTO YIpaBJeHHsl, KOTOPOe MO3BO-
JiseT MAaUIMHUCTY NepHoAHYecKH OTK/IoYaTb aBTOBEJEeHHe U CaMOMy
BecTH noesn. Cucrema aBTOBEIEHHS NO3BOJSIET B CJyyae BO3HHK-
HOBEeHHA B HeH HeucnpaBHOCTed o0eclleUUTb aBTOMATHYECKYl0 OCTa-
HOBKY Moe3[a M Nnepexoj] Ha pyuYHOe yNpaBJ/eHHe.

Mapuxckoe Merpo paboraer c¢ 5°° yrpa no 01'° Houn. Uucao
noesnoB, o6palalIuxcd Ha JUHHAX, NOCTOSIHHO peryJjupyercs B
3aBHCHMOCTH OT Macca)XuponoToka. B ob6bluHoe BpeMsl HHTEepBaJbl
MesK1y Noe3laMH yBeJWuHUBaloTcs 10 b—7 MuH. PesepBHble cocTaBhl
OTCTaBJ/AIOTCA Ha 3aNacHble MYyTH U MOLYT ObiTh HeMeAJeHHO 3ajei-
CTBOBaHbl B cjayuae HeOOXOILMMOCTH.

Cerb Tlapuxckoro Mmerpomno/iuteHa 6uja NocTpoeHa ajas obceay-
JKMBAHUS HENOCpPEACTBEHHO ropojaa 6e3 yuera mpuropopon. OnHaxo
HeoOXOHMOCTb TepeBO3KM GOJbIIOrO KOJHYeCcTBa NaccaXMpoB M3
NpUroponoB norpefoBana co3fgaHUs BTOPOH CKOPOCTHOH CeTH.

CKopocTHast cucTeMa COeJMHSIET KPy[Hble TPAHCHOPTHBIE Y3JIbt
MeXay cOO0H, B TOM HHCJ/e NPUrOpPOAHbIe yuacTKH KeJe3HOH AOpOrH,
4YTO CHHJKAeT WJIM TNOJIHOCThiO JIMKBUIUPYET NepecaikH Macca’KUpoB
BO BpeMmsl noe3fku. Takoe pelieHHe COKpaTHJIO MNepBOHAHAJbHYIO
CTPOUTENbHYIO CTOUMOCTh Ha pa3sBUTHe NlepecajOuHbX y3J0B, YAYYlIHU-
JIO YCJIOBHA MOE3[KH U pPasrpy3H/o HEKOTODble JIMHHH, YTO 0COOeHHO
BaXXHO B yachl MHK.

CTpOHTe/IbCTBY CKOPOCTHOH JIMHHM TIPeAlecTBOBAJO HIMPOKOe
o6cyxAeHHe BONPOCOB MPOKJAAAKH CKOPOCTHOH TpacChi, TEXHHYECKOH
XapaKTepUCTUKU JHUHMH W MerpoBaroHoB. llocje pgosarux cmopos
ObLIO NPUHATO PellleHHe O CTPOUTE/IbCTBE JIBYX JHHUE MepBol oyepenu:
JHaMeTpajbHON JHHUK «A» ¢ BOCTOKA Ha 3anaj u JuHuU «b» ¢ cepepa
Ha 1oT.

JIuHuA «A» crpousack ¢ 1962 no 1972 r. u BBOAMJIACH B 3KCILIY-
aTauuio HeOOJIbIIMMHK yuyacTKaMHu. Jta JUHUSA NMPOXOLMT yepe3 Bech
Tlapux M co BceMu ee KPYNHBIMU MepecajOuyHbIMH y3JaMH SBJASETCS
JIMHHEeH, cBfA3bIBAiOIEH B eJUHOe LeJgoe Bce NelCTBYIOLHME ydacTKH
MeTpPOMNOJIUTEHA.

Bmecto crapblx TpPYZOeMKHX MIaXTHBIX METOHOB CTPOHTEJNbCTBA,
TOHHEJNH H CTAHUHH 3TOH JIHHUH BO3BOAMJMCb C yYEeTOM COBPEMeHHBIX
JOCTHXEHHH HayKu M TexHHKH. CBOJABl OTAENBHBIX CTAHLUH BBIMOJ-
HeHbl M3 HANPAXeHHHIX Kejqe300eTOHHBIX KOHCTPYKI(HH.

I'ny6una toHHese#i pocruraer 30 M. OTjaefbHble yyacTKH CTpO-
WIHCh «KeCCOHHbIM» crnocobom. IIIMpoKo HcMoab30BaJoCh chemHallb-
HOe 3akpell/leHHe TPyHTa ¢ TeM, YyToObl 1O MHHMMYyMa YMEHBIIUTb
npocejaHye NPU YIVIOTHEHUH cJabblX TPYHTOB OT Harpy3ok. ToHueau
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NPOKJ/abIBAJHCh B OCHOBHOM C HCIIOJIb30BAHHEM COBPEMEHHBIX MeXa-
HH3UPOBAHHBIX MPOXONYECKHUX I(HTOB.

[TepBulit yuacTok JHHHH «A» Mexay craHuMAMH Haubon v Byaccu
6bl1 OTKPHIT 14 nekabpsa 1969 r. u Besen 3a HUM A0 OKTAGpst 1972 r.
6BlJ0 MYUEHO €Ie TPU yyacTka.

CKOpOCTH Ha JIMHHM [OCTaTOYHO BbICOKHe. Paccrosinue Mexny
craHuusimMH tyaab 1 HauboH noe3x npeogosesaer 3a 11 MuH ¢ yuacr-
KOBOH CKOpPOCTBIO 48 KM/u.

JInnns «B» coenunsier 10xHble mpuropoabl ¢ uentpom U Cesep-
HBIM BOK3aJ0M. Ee cTpourenbcTBO Obl10 Hauyato B 1972 r., a 3akoH-
yeHo B 1982 r. B yacwl nuk moesna Ha yyacTkax 3TOH JIMHHH CJAELYIOT
¢ uHTepBaJsoM B 180 c.

st yao6cTBa naccaKMpoB CTHIKOBKA JHHHUH C KeJe3HOH 10poro#
ocymecrsaeHa Ha cranuud [llarene B oxHoM yposhe. Ilepecapou-
HBI{l y3€/J1 COCTOMT M3 CeMH NyTeH H YeTblpeX CTAHIMOHHBLIX MEPpPOHOB,
Jta nojseMHas CTaHIMA METPONOJHUTEHA SIBJAAETCS caMoli 6OJbIOH
B Mupe: ee wmupHHa 80 M, a aauHa 325 M.

Texnuuyeckoe 060pynOBaHHe CKOPOCTHOLO METPONOJHTEHA camoe
coBpeMeHHOe. TATOBbIA TOK — NMOCTOSIHHBIN, HANPSAKEHHE B CETH —
1500 B, cucreMa TOKoChEeMa — TpOaNeHHaA.

BoJbUIMM NPEeHMYIeCTBOM 3TOH JIMHHU FABJAETCS TO, YTO MO €e
NyTAM MOTYT XOIMTb M OGbIYHbIC KEJE3HOLOPOXKHBIE mnoe3na, 06o-
pyIOBaHHBIE yCTPOHCTBOM aBTOMaTHYECKOrO NEPEKJIOYEHHS ¢ mnepe-
MEHHOTO TOKa Ha NOCTOSHHBIA TOK HEO0GXOLMMOrO HanpsikeHus. Hs-
MEHEeHa BBICOTA NEePPOHOB, TaK KaK OHa OObIUHO OTJIHYAETCS OT BhICOTHI
JKeJNe3HONOPOXKHBIX m1atdopM. CTaHUWM METPONOJNHTEHa 0060pyLo-
BaHbl MacCa’HPCKUMH NOJBEMHHKAMH, JUPTAMH, 3CKasaTopaMH, Ha
HEKOTOpBIX MepecagovHbIX CTaHIHAX W B COCAMHHTENBHBIX mepexosax
yCTaHOBJEHB! ABHKYILHECH TPOTyaphl.

Merponoauted B [lapuxe gocTaToyHO MONyJAPHBIA BUI TOpPOM-
ckoro tpaHcnopra. OQHako ero cojepxaHHe Ha MHOTHX JUHHAX OC-
TaBJaseT KeldaTbh Jayvinero. Hepeakumu cranu ciyyad OnosjaHui
noe370B. 3arpA3HEHHOCTb H MOCTOSIHHOe HaJMuHe BOAH, NPOHUKAIO-
el B METpPOIOJNHTEH O BOJAOCTOKAM U Uepe3 061e/Ky TOHHENs, co3/a-
JIO yCJIOBHSI IJIA PA3MHOXKEHWsT KOMapoB. BOT 4TO mucaJja mo 3ToMy
noBoay «MockoBckast npasaa» B gekabpe 1985 r.: «Komapnl Bhaep-
JKHBAIOT Bce: ANOXHMHKAThl, MOIOIHE CPEACTBa, [Ae3HH(pEKLHIO.
Dojsiee TOro, MX UYHCJAEHHOCTb Aa)Ke BO3pOCJa 3a MOc/]elHuH Tof.
Tenepb cAyXKHUTEMH METPO... COBETYIOT NaccakKMpaM 3anacaThCs Mass-
MH H XKHMIKOCTSIMH NDOTHB KOMapoOB».

B mrratrHoM pacnucaHuu IlapuKcKoro MeTponoJuTeHa HMeercst
JOJKHOCTb CIeLHaJduCcTa, B O6S3aHHOCTH KOTODOrO BXOLHT CMbIBa-
HHE HaANMUCeH CO CTeH BArOHOB W CTaHUIMH, NOADHCOBAHHBIX YCOB K
pek/J1aMHbIM mJjakataM u T. n. [1ogo6HON pabOTH OJHOMY YEJOBEKY
XBaTaer Ha MOJHbIH pabouui AeHb.

Metponoanten Jlnaasa. [lepBas JuHuA MerponoJuTeHa JInanst
nporsixeHHocTbio 13,5 kM umeer 18 cranuufi. Ha Hed obpamarlorces
BAaroHbl Ha MHEBMATUYEeCKHX IIMHAX IO NYTH, yJOKEHHOM Ha GeToH-
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HOM OcHoBaHHH. IToCKOJIBKY METpONONUTEH MOJHOCTBIO aBTOMATH3H-
poBaH (nmoe3na ABHXKYTCA 6e3 MalllMHWCTa), OGCJYXKUBAIMIKi mep-
COHaJl cocTaBJjsier Bcero 175 yesoBek.

B 1984 r. noxoxbl ot nepeBo3ok cocraBuau 83,3% 3kcmiyara-
IHOHHBIX pPAaCXOAOB. JTO AOCTAaTOMHO XOPOLIHK NOKasarTedb, €CJH
y4€CTb, YTO Ha JPYyrUX METPONOJHTEHAaX NOXO[Abl MOKDPBIBAIOT JHIIb
50—609 skcnyyatanMoHHbBIX pacxonoB. Qxupaercs, YTo B AajbHEH-
IIeM 3TOT MoKa3aTesap Oyaer pacTH.

[TpouaBoAHTEIbHOCTD TPyda HAa METPONOJMTEHe BecbMa BbICOKas
M BO3pacTalOIMH nmacca)KuponoToK (B HacTosliee BpeMsl OH COCTaB-
asier 110 Teic. macc/cyT) no3BOJIAET HALEATHCA, YTO NPOU3BOLH-
TEJbHOCTb OyLeT pacri.

[Tpu ob6beme nepeBo3oK 28 MJH. YENOBEK YHUCAO TEPEBE3CHHBIX
nacca)kMpoB Ha OgHOro paGoratomiero B 1985 r. cocrasuio 160 TsIC.
4eJI0BeK.

Pacxonpl Ha onJyiaty Tpyaa nepconada coctasiasior 40% oT o6mux
3KCIJIyaTaHOHHBIX PacXxol0B, YTO B cpefHeM Ha 25—359 meHblie,
4yeM Ha JpYruX MeTPONOJHTeHaXx.

B Hacrosimee BpeMs cTpPOUTCH BTOpas JHHHS METPOMOJUTEHA
NPOTSAXKEHHOCTBIO 12 KM ¢ 18 cTaHUMAMH, ABE H3 KOTODBIX GyIyT
nepecagovyHbIMu. Ee cTpouTesnbcTBO 6yner 3akoHueHo K 1989 r.

YnpaB/ieHHe [ABHXKEHHEM OCYIIECTBJAAETCH H3 AMCIETYEPCKOro
NYHKTa, TAe Ha ClepguaJbHOM Taf/1o BbICBeYHBAeTcss MOE3[HOEe INOo-
JIOXKEHHe Ha yvacTkax. Kpome TOro, umeiorcsl aBToMaTH3HpPOBaHHbIE
CUCTeMBl YIPABJACHHA ABHKEHHEM H HH(OpMAaHH accaKupoB, N03BO-
JSIOHE BECTH NOCTOSHHBIH KOHTPO/b 38 NMOJNOXKEHMeM Ha CTaHUHMAX.
[TocnenHue oGopynoBaHbl meperoBOPHBIMH YCTPOHCTBAMH IJsT CBS3H
naccaupa ¢ JUCIeTYEpOM.

Merpononuren B JInniae gyakunorupyer 20 4 B CYTKH C HHTepBa-
JIOM ABHXKeHHA noe3qoB 90 ¢ B yace NHK U 4 MHH BO BHEIHKOBOE
Bpemst. MexayHaponueiM  Cotozom  O6mecrsesHoro  Tpancnopra
OblIM TIPOBEIEHBl HCCJeIOBaHHS, KOTOpble MOKasaJjH, YTo B CpaB-
HEHHMH ¢ APYTrdMu 3apyOeKHbIMU MeTpOonoanTeHaMH JIMIIbCKHE nMeer
HauGosee BBLICOKHH NpoueHT coOJlofeHUs rpaduka ABHXKEHHS NpPH
Ha¥MeHblIeM HHTEpBaJje MexAy [oe3laMHu.

BaxkHylo posib B ofecrneueHHH 6e30MacCHOCTH MACCaXKHPOB Hrpa-
ot niargopmennsle n1Bepu. OHH 00pa3yioT Gapbep Mexay niaatdop-
MOH W NyT€M W OTKDHIBAIOTCS CHHXPOHHO C JABepsiMu noesfa. Takoe
peureHue ObIO 3aUMCTBOBAHO y JIGHHHIPAACKOTO METPOMOJIMTEHA.

B 1984 r. nepeBo3ku Ha METPOMOIHTEHE COCTaBUIU 35% OT 06BLEMa
BCEX NE€pEBO30K Ha OO6IIECTBEHHOM TpaHcnopte JIung.

Onpoc naccax1poB, N0/b3yOMKXCA JTHIIBCKUM METPONOJ HTEHOM,
NOKasaJj, YTO OTCYTCTBHe MAlIMHMCTOB M HE3HAYUTENbHOE YHCJIO
00CJyKHBAIOILLETr0 NepCOHa/a He SABAAI0TCA NCHXOJNOrHYECKUM NpensiT-
CTBHEM IJIS1 NOJb30BaHWA MeTrponoiuteHoM. Bosaee uem 959 omnpo-
UI€HHHIX [AaCCa)KHMPOB 3asIBMJH, yTO YyBCTBYIOT cefsl B MOJHOH Oe3-
ONMacCHOCTH NPH MOJb30BAHHH METPONOJHTEHOM.
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Merponoauten Mapceas. B nosbpe 1977 r. B Mapcesne 6blia
cllaHa B 3KCIJIyarauHio nepBas ouyepelb MeTPONOJNHTEHa — JIHHHSA
nuHol 9 kM oT craHuMH Jle-Pose 1o Boksana Cen-lliapab. 3to BToO-
po#i (mocse ITapuxkckoro) MerponosuteH Bo PpanuuH.

JIMHUST METPOMOJIMTEHA COENMHHJA CYLIECTBYIOIHE H BHOBbL 3a-
cTpauBaeMble npuropoabt Mapcens ¢ ero ueHTpoM. PaboTsl no coopy-
JKEHHIO nepBof ouepeau Gbl1M HauyaTthl B aBrycre 1973 r.

ToHHe/bHBIE yHaCTKH MeTpomosuTeHa NpOXoAAT B TOJILE IMA-
CTOB M3BEeCTHAKa M Mepress ¢ BK/JIloueHHeM necka H ujaa. ToHHenH
COOpY2KaJ/JH HOBO-aBCTPHACKHM cnoco6oM, pa3paboTKy NOPOabl BEJIH
NpPH NOMOIIH CAMOXOJHBIX YCTAaHOBOK ¢ OYPOBBHIMH H (PpE3€pHBIMH
paboyHMH OpraHaMi.

OBYyXnyTHbIH yuacToK TOHHEJS HMEeT 3JJIHNTHUECKOe CeyeHHe
BBICOTOH 5,2 M M WIHPHHOH 7,6 M Ha nNpAMbIX yuacTKax H 8,1 M B KpH-
BblX. CeueHHe OJHONMYTHBIX TOHHeJeH HMeeT KDYroBOe OYepTaHHe
auamerpoMm (B cBetry) 4,85 M.

CraHuUH METPOMOJIHTEHA PacloioXKeHbl ¢ HHTepBaJjgoM oT 800 M
10 1100 M Kak B TOHHe/SX, TaK H Ha HaszeMHbIX yuacTkax. [lupuHa
cranuHi 15 M, piuHa naardopm 70 M. IToxsemHble cTaHuMH Coopy-
’Ka/JuCh OTKPHITBIM, TOPHBIM WJIH KOMOHHHPOBaHHbIM crnocobaMH. Bee
CTAHUMH HMEIT MHOTOSIPYCHblE KOHCTPYKIHH, TakK, Ha cT. Cen-1llapab
MMeeTcsi 7 SIPyCOB MOJA3EMHBIX NOMeIleHHH.

Ha craHuusx ycrtaHoBjeHo 45 3CKaJgaToOpOB, PacCUMTAHHBIX Ha
nepememenne 8000 maccaxupos B 4ac co ckopocTbio 0,6 M/c.

B koMnjexc mop3eMHbIX YYaCTKOB METPONOJHMTEHA, NPOXOAALIHX
B6JIM3H raBaHH, BXOAAT 33 HacOCHBIE CTaHUHH O6Lied NPOH3BOIH-
TenbHOCTbI0 200 M?/u 115 OTKaukM rpyHTOBHIX BoA. HacocHble craH-
UMK aBTOMATH3HPOBAHblL M CHaGxKeHb AyOJHPYIOIMMH HaCOCAMH.
Tonuen o6opyloBaHbl TaKKe BEHTHJISAUHOHHBIMU LIaxXTaMu H Tpy6a-
MH, uepe3 KOTOpHe OCYIlecTB/lsieTcd oOMeH BO3/yXa, NepeMelal-
ILerocst MpH [BHXKEHHH moe3loB. [sfl yCH/JIEHHs BO3AyXOooOMeHa B
cayyae HeOoOXONHMOCTH (HalpHMep MpPH Noxape) YCTAHOBJIEHO [0-
NOJIHUTEIbHO 17 BEHTHIATOPOB NPOU3BOIHTENBHOCTBIO 175 ThiC. M?/4.

[Toespa merponosnnTeHa B Mapcesne HMeloT Kojeca ¢ oOpe3HHeH-
HpiMH OaHgakaMH, obecneyMBalOMHMH [JIABHOCTh H OecllyMHOCTb
nsuxenusi. Koneca nepemematorc no 6ankam (cTajbHbBIM LIHPOKO-
NOJIOUHBIM JBYTaBpaM), yJI0KeHHHIM ¢ paccTosiHHeM mo ocam 2000 mm
H OnHpalMMMcH Ha nonepeyHble 1InaJjbl: JePEBAHHBIE HA Ha3eMHBIX
yuyacTKax H xejne300€TOHHbIe B TOHHEJAX.

Has npenorepamieHds GOKOBBIX CMEIEHHH NOJABHXKHOIO COCTaBa
NpeayCMOTPEeHbl TODH3OHTaJIbHble HanpaB/fAIiHe, DACION0XKEHHbIE
Ha paccTosiHHH oT ocH nyTH 2500 mM. ITo HanmpaBafAlOHM Nepeme-
AlTC POJNHKH C 06pe3HHeHHOH MOBEPXHOCTblO KaueHus. Hanpas-
JAI0IIHE 3aKpenyeHbl ¢ NOMOIIbI0 KOHCOJIeH H3 H30JHUPYIOIEro MaTe-
pHaJia K Ka /0¥ 4eTBepToil mnaJe Ha NPAMBIX y4acTKax nyTH H Gosee
yacTo B KPHBBIX H Ha CTpEJOUHBIX nepeBojaXx. 'OpH3OHTa/IbHbIE Ha-
IpaBJIsIONHE OLHOBPEMEHHO CJYKaT TOKONPOBOAAIIIUMH 3/1EMEHTAMH.
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[To nyreBbIM wIMasnaMm yJjoxeH TakxKe OObIYHbIH PEIbCOBHIH MyThb
KoJieeli 1435 MM, 1O KOTOpPOMY NOABHXKHOH COCTaB ABHXKETCHA Ha
NEPECEYEHHUAX M CTPENKAX, HJH INpH cXxoje OOGpe3HHEeHHbIX KoJec
C HanpasJfILUX. PelbCcoBBIA NMyThb HCMOJIB3YEeTCA TaKkKe A5 [IBH-
JKEHHSl MOABHIKHOTO COCTaBa, He HMelowero oOpe3HHEHHBIX KOJIeC.

CTpesiouHble mepeBoJbl METPONOJHMTEHA YJIOXKEHb Ha webeHou-
HoM OaJjyacte. JKesnesHoqoporKHble 1IMa/bl B TOHHEJNSIX COCTOSIT H3
ABYX OJIOKOB, 00beIMHEHHBbIX LITAHTOH-(huKcaropoM KoJeu. [limanwt
yJI0KeHbl Ha 6€TOHHOE OCHOBAHHE U OMOHOJUYEHBI GETOHOM.

Opranu3auus 1BHKEHHUs 10€3[10B METPOMOIHTEHA OCYILECT BIAETCSH
¢ nomouplo IBM. YnpasieHue noe3gaMH aBTOMaTH3HPOBAHO: Ma-
IIMHHCT OCYIECTBJ/IAET JHIIb KOHTPOJIbHBIE QYHKUHH. Hapsany ¢ 3tum
BO3MOXKEH [1€peX0i Ha PyYHOe ynpaBJjieHHe C NOMOJHHUTEIbHBIM KOHT-
pOJIEM TNapaMeTpOB [BMIKEHHS aBTOMAaTUYECKUMH YCTPOHCTBAMH.
[Toesna meTponoJiuTeHa COCTOAT U3 TPEX BArOHOB (M3 HHX ABa MOTOp-
HbIX) oOme# BMecTHMOcTbio 352 uwenoBeka. [IpenycmorpeHa Bos-
MOXHOCTb YBEJHUEHHH BMECTHMOCTH Mnoesga 0 472 MecT 3a cyer
yeTBepToro BaroHa. Kysosa BaroHoB M3TOTOBJSIIOT U3 aJIOMHHHS, N0-
KpBITOro noJuyperasHoM. B Hacrosimee Bpemsi BeayTcsi paboThl
Ha JIHHHH BTOPOH ouepenH METPONOJHTEHa Mexay cTaHuusMH CeH-
Ulapae u Kacrennan ainuHo#t 3 Kwm.

Merponoauren Jlnona. ITporskeHHOCTb ceTn JIMOHCKOTO MeTpo-
nonuteda 14,2 kM ¢ 22 cradunsiMH. CTaHUMH HMeIOT JUVIHHY NJ1aThopM
70 M M paccyuTaHbl Ha npHeM 4-BaroHHbIX cocTaBoB. B 6yayuiem
npeanoJsiaraercd yaaHHeHHe miaatgopM 1o 110 M pas obeayKHUBaHHSA
6-BaroHHbIX COCTaBOB.

ToHHEeNM MEJNKOro 3aJoXKeHHS HMeT NpPSIMOYTOJIbHOE CeyeHHe,
BHYTPEHHIOIO LIKDHHY 7,5 M H BhlcoTy 5,0 M. Ha cTaHuusaX ycraHOBJIEHO
40 sckanatopoB. Ha /HHHM 3KcniyaTHpylOTCsi 3-BaroHHbIE COCTaBHI,
COCTOSIIIIME H3 ABYX MOTOPHBIX (mauHOH 18,07 M) WM ogHOro mpHuen-
Horo (asnuHo# 17,63 m). [llupuna sarona — 2,87 M, BeicoTa — 3,4 M.

TpexBaroHHbl#i coctaB umeer 160 MecT mias cumeHust H 224 mecra
ans npoesna crosa. C Kax0#i CTOPOHbI BaroHa npeiyCMOTPEHO IO
3 IBOHHBIE IBEPH LIUPHHOH B cety 1300 MM,

ITpoBo3Has cnoco6HOCTD JHHHH 20 ThIC. MACCAXKHPOB B YaC B KaXK-
[IOM HanpaBJ/eHHH NPH HanoJHeHHH 4 uen/m’.

Ky3oB Barona BbINOJHEH M3 aJIOMHHHS, J06OBbIE CTEHKH H3 MOJH-
3cTepa, macca Baroda — 33 1. Tesexxku BaroHa o60pyOBaHbl NHEB-
MaTHYECKHMH LIMHAMH, MaxkcHMaJbHas ckopoctb — 90 Km/u. Morop-
HbI BaroH o60py10BaH JBYMS TSATOBBIMH [BHTATENSIMH MOILHOCTBIO
217 kBr.

[TonBHXHOH cOCTaB HMeeT CHCTEMYy aBTOMaTHYECKOTO ympas-
JIEHHS1, HO HECMOTpPS Ha 3TO, B KaxIOM Moe3Je €CTb MAaLIMHHCT.

IlpenycMoTpeHa Takke CHCTEMa THPHCTOPHOTO PEryJHPOBaHHS,
obecrneyHBammas peKynepaTHBHOE TOPMOXKEHHE.

[Tpouecc mycka H TOPMOXEHHSI MNOE3J0B NPOH3BOAMTCH aBTO-
maTHyeckd. CrnenHaJjbpHas annaparypa peryJHpyer CKOpPOCTb JBHXKe-
HUSI, HE JONYyCKasl ee NPEeBBILIEHHA, TOPMOXKEHHE, PAasTOH H NOAAEp-
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aHHe 3alaHHOrO WHTEepBaJa mexay noesgaMu. [Ipu pyunom ynpas-
JIEHMH CHUTHaJIbl, OrpaHHUMBAIOLIHE CKOPOCTb, epenaiTcs Ha TabJo,
pacnoJiokeHHoe B KaOHHe MallHHHCTA.

YnpasJieHue IBHXKEHHEM NOE3N0B OCYLIECTBJSETCS H3 HEHTpaJb-
HOTO JHCNETYEPCKOro MYHKTa, oGbeiuHsAloulero 3 UEHTPa MO ynpas-
JEHHIO W KOHTPOJIO 33 JBHXKEHHEM II0€310B, PaGOTOH CTaHUHMH H
YCTPOHCTB 3HEPTOCHAGKEHHS.

CraHuu4, Kak NpaBUJIO, HE HMEIOT MOCTOSTHHOro O06C/ayXKHBalo-
urero nepconada. OHu 06CayKUBAIOTCS OTPAHUYEHHBIM YHC/IOM «pa3b-
€3JHbIX» paGOTHHKOB. DTOT MepCOHaJ BKJIOYAETCs B paboTy TOJBKO
B IKCTPEHHBIX CAyYasix.

Bce craHuMd MerponosuteHa oGOpyLoBaHbl HOBOH, YJyUIIEHHOH
cucTEMOM HH(OpMaUMH MaccaxKHpOB, OCHOBAHHOH Ha NpHMEHEHHH
CHMBOJIOB, HH[IEKCOB M NUKTOIpDaMM.

Ha wmerponosurene JIMoHa HcMosb3yercsl HOBEHINAs TEXHHKA.
Hanpumep, ABHKEHHE HA UEHTPAJbHOM YyacTKe BTOPOH JIKHHH KOHT-
poJupyercss IBM, ¢ noMO1bIO KOTOPHIX, KPOME BCETO POYET0, MOKHO
B JIIO60H MOMEHT IIOJNYYHTh HHPOPMALUIO O COCTOSTHHH 060pyNOBaHHA
Ha BCeM MaplIpyTe, BkJouas HHPopMauulo o6 oTkasax.

§ 22. Metponoautennt Maapuaa u Bapceaonn (Hcnanusn)

MeTtponoanren Maapupaa. [IBukeHHe NOE310B HA NEPBOH JHMHHH
Magnpuackoro Merponosureda 6biio orkphito B 1919 r. C Tex mop
NOCTPOEHO H BBENEHO B 3KCIMyaTauuio ewe 9 auHMi. B Hacrosiuee
BpPeMS] NPOTSKEHHOCTb JIHHHH (BCe C JEBOCTOPOHHHM [BHKEHHEM)
cocrapasier 105 kv co 145 cranpuamu. CpenHssi JJMHA NeperoHa
npumepHo 800 m.

JlMHa cTaHUMil paccyutaHa Ha 4- u 5-saroHHble noesna. Ha ne-
KOTOPBIX MEHEE 3arpy>KEeHHbIX JIMHUSAX 3KCIVIyaTHPYIOTCS Noe3na,
COCTOSIII{E M3 TPEX BalrOHOB.

Ha crapbix JHHMAX 06a NYTH YJOXKEHbl MEXLY I1aTgopMaMy.
He¢ nuHusX, mocTpoeHHbIX B 6oJiee MO3LHUH NEPHOA, CTAHLUHH UMEIT
‘s nyiaT(OpMBl, IPH ITOM CPEAHAS NJaTHOpMa NPOXOAUT MEXKY MyTs-
mu. Ha Takux craHUMAX NPH OCTAHOBKE IT0€31a ABEPH OTKPBIBAIOTCS
¢ o6eux CTOPOH BaroHa.

Ha craHuusix HOBLIX JIHHHI CTeHbl O6JUIOBAHBI MPAMOPOM H TTOJH-
pOBaHHBIMM NJIMTAMH C MPaMOpDHOH KDOLIKOH, Ha CTapblX JHHHAX
oTHEJKa GoJiee [ellleBasi, CTEHbl OLITYKaTypeHbl HJH OGJIMLUOBaHbI
Kepamuueckoll nautkol. KepamuueckoH NJHMTKOH OTI€aHbl TaKke
CTEHBbl NOA3€MHBIX BecTHO0/1€el 1 mepexonoB. [ToToKH MEXKCTaHIHOH-
HBIX NEepPEeXOJ0B M HAKJOHHBIX XOAOB 3CKaJaTOPOB BLIMOJHEHH M3
aJIOMUHHEBbIX NJACTHH,

CraHuuu, Kak [paBHJO, MEJKOIO 3aJO0XKEHHsT 0€3 Ha3eMHbIX
BecTHOIo/ed, Ha HUX YCTAHOBJIEHO IO [Ba 3CKaJjaropa Ha BHXOLE,
MEXAY KOTOPBIMH pacroJiaraercss mMapllesas NeuexojiHast jJecTHHLUaA.
Ha nunusix 6oJiee mo3gHell NOCTPOHKH NMaHEIH 3CKaJaTOpHbIX GaJio-
CTpaj BBINOJIHEHB! H3 JIETKOTO MeTaJ/ia, CTylIeHH — U3 AI0paJ/IloMHHHS.
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[Tonsemnuble BecTHOIOMM CTAHUHH UCMOJB3YIOTCA AJIS Pa3MeweHUsT
raseTHblX H JKYpHaJbHBIX KHOCKOB, HeGOJBUIIMX MarasuHoB, T[le
MOJKHO NPHOGPECTH MEeJKHE TOBaphl.

B BecTu6I011X pacnoJoxKeHbl KacChl H TYPHHKETbl ¢ MarHMTHBIM
CUHTbiBaHHEM. [TpUMEHSAIOTCA TYPHHKETB! IBYX KOHCTPYKIHiA: C JEHTO-
NPOTAXKHBIM MEXAaHH3MOM H oOopyloBaHHble KoMmnoctepoM. Ha BwI-
X0[aX CO CTAHUMH YCTAHOBJEHO HECKOJBKO TYPHHKETOB, BBINOJIHEH-
HbIX B BHA€ METAJJIMYECKHX JBEPEH BBHICOTOH | M, KOTOpHIE OTKpHI-
BAIOTCS CAMHMH MaccaXXKupaMu.

Bunersl 6ymaxkHble, 0QHOPA30BOr0 MOJb30BAHHS CTOHMOCTBIO
35 necer.

ExxenxneBHo merponoJures Manpuaa nepepo3ut 1,2 MJH. nac-
CaXKHPOB NPH HACEJEHUH ropoaa OKoJao 3 MJH. YesOBEK.

B nmoc/iennue rogbl Ha psjge JHHHH BHEAPEHO aBTOBENEHHE U CHC-
TE€Md aBTOMAaTHYECKOrO perysnunposaHus ckopoctu. [Ipu aBToBegeHUH
MAIIHHUCTH TOJIBKO OTKPBIBAIOT M 3aKpbIBAIOT ABEpPHU, & TaKXKe OT-
NpaBJAIOT N0€3], Ha)XXMMas Ha KHONKY «IIYCK», OCTaJbHYyl0 pabory
N0 BEJEHHIO NO€3/[a OCYLIECTBJASAET aBTOMaTHKa.

Cucrema aBTOMaTHYECKOrO PEryJIHPOBAHUS CKOPOCTH HE TO3BOJISIET
MAUIMHHCTY NPEBBICHTL CKOPOCTh (B 3TOM Cjayuyae€ NPOU3OHIET IMNEK-
TPOTOPMOJKEHHE), a TaKxkKe ofecreuHpaer OCTaHOBKY oe3aa y 3ampe-
uwaomero curiana. Ilpu HeucnpaBHOM YCTpPOHCTBE CHIHAJH3ALHUH
MaIIHHMCT MOXKET HaXKaTb Ha CleLHabHYIO KHONKY Ha NyJbTe yIpas-
JIEHUS W BPYYHYIO BECTH [10€31 O CKopocTblo He GoJsee 20 xm/u. Ha
JIMHHAX, 060PYNOBAHHHIX aBTOBEEHHEM H CHCTEMOH aBTOMATHUYECKOrO
pEryJHPOBaHHUST CKODOCTH, BeleHHe Noe3la OCYUIECTBJASETCS OAHHM
MAIIHHHCTOM, Ha HeaBTOMAaTH3HPOBAHHBbIX yuyacTKaX -— MallHHUCTOM
H €r0 MNOMOUIHHKOM.

Bce noesga o6GopynoBaHbl MOE3NHOH paHOCBA3bI0 MALIMHHCTA
¢ aucneruepom. [lepenaua pagHOCHTHAJIOB OCYIECTBASETCH MO BOJ-

- HOBOLY, NPOJIOKEHHOMY Ha NPOTSIXKEHHH BCErO y4yacTKa.

Tonnenn xak Ha cTaHUMAX, TaK W Ha NEPETOHAX, NBYXNYyTHbIE
C J0BOJIBHO OrpaHMYEHHBIMH INpeleNbHBIMH odepranusiMu. B mnpe-
Aenax CTaHUHU NyTb KpenHTcA K OeTOHHBIM NpPHJHMBAM, HA Nepero-
Hax — K J€epeBsHHbIM LINaJaM, YJOXKEHHBIM Ha 1eOeHOYHHH O6aJ-
JIACTHHIH ¢J1OH. JIMHUH B HECKOJIBKHX MECTaX 060PYAOBAHbI CTPENOYHbI-
MH CB€31aMH, NO3BOJSIOIIHMH MaHEBPHPOBATH [IBHIKEHHEM MOE3/0B
NpH BO3HHKHOBEHHMH HEHCIIPABHOCTEH.

[TepBhlit nucneryepckUii NYHKT PacCnoNOXKEH Ha OLHOH M3 cTaHUUE
B paioHe MNOX3E€MHOTO Nepexoia, € 3TOr0 NMYHKTAa OCYINECTBJASETCSA
I[EHTPAJIM30BAHHOE YNpaBJEHHE NATHIO JHHHIMH, BCEMH CTpeJKaMH
¥ CHTHa/JaMH. B Heo6XONUMBIX cayyasiX JIHHHS NEPEBOJHTCS HA MECT-
HOe ympasJjeHde. Jucneruepbl BceX NATH JIMHUE pacnoJaralorcs
B OJHOM NOMelIeHHH. KaKablli CHAMT 32 CBOHM NyJbTOM YIPaBJEHHS,
OCHAUIEHHBIM [HCIIEEM ¢ LBETHHM U3o6pakenueM. [Ipu HeoGxonu-
MOCTH JHCIETYED MOXKET BLICBETHTb Ha MUCIJIEE HYXKHBIH Y4YacTOK
.IHHHH, O3HAKOMHTbCH € MO€3HbIM NOJNOKEHHEM, HOMEDPAMH [10€310B,
HaxOQIIMXCA HA 3TOM Y4acTKe, U MOKa3aHUEM CHTHAaJIOB.
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OG6cnyxuBaOWKA  1epcoHas CTAHIMH COCTOMT M3 HayajbHHUKA
CTaHLMU U Kaccupa. HavanpHuk cranuuu pa6oTaer B 3aCTeKJEHHOM
KabuHe, BCTPOEHHOH B HHINY CTeHBl H DACIOOKEHHOH B cepeluHe
171aTGOPMBL.

B kabuHe nmeercd Heo6X0aHMAfA CBA3b, MyJbT-TA6J0 CO CcXeMO#H
CTaHIMK, MNPHJIErarouwnx MEePeroHoB, CXeMaMH CMeXHBIX CTaHOHMH H
CBeTOgQOpamu.

Ha nexoropnix cTanumsix kaGuna o6OpyLOBaHA Te/eyCTaHOBKOM
AJs HAaOMOAe A 3a maatdopmamu U BecTHOaAMH. CTeHbl CTAHIMH
LIHPOKO HCIOMb3YIOTCA A1 PekaaMbl H HHdopmanuu. Haumenosaune
CTaHUMH MHLIETCH HA NaHe M, NPOXOAAWeEH BLOJb BCell MIaTdhopMmbl
C HHTepBalaMk 3—4 M, # XOpOLIO BHAHO M3 JIOGOTO BArOHA MOe3a.

Kaxnast iunus MeTpomoiuTeHa uMeeT CBOH LBET W HOMep ¢ |
mo 10. [lupoko npumensiercss uubOpManus Ha MePeXofax ¢ OAHOM
JIMHUH Ha Apyrywo. Cxembl JHHUHA ¢ HAUMEHOBAHHEM CTAHIHH HMEIOT-
Csl BO BCEX BArOHax M PAcClOJNOXKEHbl HAj IBEPHBIMH [POEMAMH, Bbi-
MOJIHEHbl Ha [IBETHOM CTeKJe CO CBeTAUIMMCA yKasaTesleM Hamnpas-
JIEHH A J1BHXKEHUS.

ApXHTeKTYpa CTaHUMH yNpouleHa H3-3a HAJMYHA BEPXHEro To-
KOCHEMA, T. €. PAcO/IOkKeHHs] Ha MOTOJIKE CTAHIHH KOHTAKTHBIX MPo-
BOAOB. KOHTakTHHE NMPOBOA HAXoguTcs 104 HanpsxkeHnuem 600 B
NIOCTOAAHHOT'O TOKA.

B kayecTBe OCHOBHBIX CHIHAJBHBIX IIBETOB B YCTPOHCTBAX 4BTO-
GJIOKHPOBKH TIpUMeHsAeTCH GeJiblil, 3eJeHblidi U KpacHblH OrHM. Ecin
Ha cBeTodope ropuT 6esblii OroHb, 3HAUHT MyTh CBOGOAEH H MOXKHO
C/Iel0BaTh C yCTAHOBJEHHOH CKOPOCTbIO. 3e/leHHH OroHb CBETOdOpa
TpeGyeT CHHUKEHHSI CKOPOCTH, KPAacHBA — ocTaHOBKH. CpeTodopbl
YCTAHOBJIEHBI, KaK [PABHJO, TOJBKO HA BBIXOAE CO CcTaHuui. Ha
MEPeroHax CBETO(GOPOB HET, 3@ HCKJIOUEHHEM [E€PErOHOB YBEeJHUeH-
HOH JJIHHBI, T[le MOXKHO BCTPETHTb OJHH JONOJHHUTEJbHbIA CBeTOdOP.

HurepBan mexay noesmamm B uac muk 180 c. ABTO6/I0KHPOBKA
BBITIOJIHEHA €3 aBTOCTOMOB. Be3omacHocTh nBHKEHHA obecleunBa-
€TCA 3a CYeT Ha/MYMsl KHONKH «MEPTBOTO YeJOBEKa» HA PYKOATKe
KOHTpOJJIepa MalUHHHCTA. Bo BpeMs BedeHus [oe3ga MadlIMHHCT
AOJIKEH BCE BPEMS [€DXKAThb €€ B Ha)KaTOM IMOJOKEHHH, B MPOTHB-
HOM CJIydyae MPOH30HAET IKCTPEHHOE TOPMOKEHHE K OCTAHOBKA M0e3/14.

IlucnieTyepckuil MyHKT OCHALIEH MArHHTO(MOHHOH CHCTEMOH KOH-
TPOJIA BCEX BEAYIIMXCH [€DEerOBOPOB AHCIETYEPA C MALIMHHCTAMH
3JIEKTPONIOE3A0B H APYTHM JIHHEHHBIM NEPCOHAJIOM, a4 TaKXKe 3JeK-
TPOHHOH MaLWIMHOM, BbIAAIOLLeH Ta6yJIArPaMMy BCEX CJIyYadeB Hapylle-
HHS HOpMAJIbHOH PaboThl HA IHHUK (HAPYUIEHHE YCTPOHCTB CHTHAJH-
3ailHH, 3CKAIaTOPOB, MOABHKHOTO COCTABA U AP.).

Cayxx6a MOABHMKHOTO COCTABA OCYUIECTBJSET TeXHHUeCKoe 06-
CJy)KHBAHHE H PEMOHT BAroHOB, d TaKKe NPHUHUMAeT yyacTHe B pas-
paGoTKax HOBBIX THMOB MOABHIKHOIO COCTABAa. MALIMHHCTH BXOAAT
B COCTaB CJyxKObl 3KCIJYaTaIlHH.

[TonBuxno# cocraB Manpuiackoro MeTPOMONHTEHA COCTOMT H3
600 BaronoB pasnuuHbix MoAMdHKauHil. B OCHOBHOM 3KCmIyaTH-
PYIOTCAl BaroHbl IATH CepHH, cHOPMHUPOBaHHblE B 4-BATOHHbIE MOE3/a.
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Jlo cux mop skclyatHpyloTcs eule Barowbl cepud 1000 Bbimycka
1919 r. ¢ ycTapeBLIHM MEXaHHUYECKHM H 3JEKTPHUECKMM 06Opya0Ba-
uueM, a takke cepun 2000 Bbimycka 1974 r.

C 1982 r. merpomosiuTeH mojydusa BaroHbl cepud 5000, B KOH-
CTPYKIMH KOTOPbIX NPHMEHeHbl HOBeHlIHe JOCTHIKEHHS TeXHHKH.

Ha sTux BaroHax nmpuMeHEHbl TEJE€XKH C PAacroJoXKeHHeM TAro-
BHIX ABHraTejqed BAOJb OCH NMyTH. DyKcoBO€ LIMHHTOHHOE MOJBELIH-
BAHHE BBIOJIHEHO B BHJE PE3MHOBOTO dMOPTH3aTOPa, HAXOAAUIErocs
BHYTPH CTaKaHOB, BEPXHHH H3 KOTOPbIX NPHBAPEH K paMe TeJ€XKKH,
a HHXKHMH pPAacloJIOKeH Ha Kpblae OYKCHI. i

Ha Baronax mpUMeHeHO NMHEBMOMOJBELIHBAHHE C CHCTEMOH KJa-
aHOB, PEry/UPYIOUIMX [AaBJEHHE B DE3HHOBBIX Kamepax, a Takke
MOAPE3HHEHHBIE KOJIeca YIPOLIEHHOH PEMOHTONPUTIOAHOH KOHCTPYKIHH
C PpacroJioKeHHEeM DEe3HHOBBIX aMOPTH3aTOPOB MO KPYTY KaTaHHA
Mexay 6aHoaKOM H KOJECHBIM LEHTPOM. .

KysoB nnuHoi 15 M uMeeT Tpu ABEPHBIX NPOEMa C KaXIA0H CTO-
POHBI U MONEpPeYHOe Paclo/oKeHHe HHANBHAYAJbHbIX CHAEHHH aBTO-
MOOWJ/IbHOI'O THIA. BeHTHJAANHA B HOBbIX BAaroHax MPHHYAHTENbHAA.
3a60p BO34yxa OCYLIECTBJSETCH uepe3 ClelHa/bHble UePIaKkH H MO0~
JaeTCH yepe3 pelleTKH, PacroJoXeHHble Mo HeHTpy noroska. C ue-
JIbKO CHHZKEHHS LIYMa BEHTHJIATOPBI PACMOJIOXKeHbIl [0/ 110JO0M Ky30Ba.
OTcoc BO3AyXa MPOM3BOAUTCS uyepe3 KaJlo3H, PACHOJO0KEeHHbIE TIOA
CHUAEHHUAMH.

Bo BTopo#l mosiopuHe 1984 r. Ha METPOMNOJIHTEHE 6blIH HA4aThl
9KCILIyaTalMOHHbIE HCIIBITAHHA TPeX CEKIMH BAarOHOB C ACHHXPOHHBIM
TIPHBOJOM.

Ha kaxaom BaroHe ycTaHOBJEHBl [1Bd aCHHXPOHHBIX [BHTaTe/A
MollHocThio A0 140 kBT kaxapii. [lBuraresn pacrnoslokeHbl BLOIB
OCH BAaroHa, uepe3 PELYKTOP COENHHAIOTCHA C KOJECHOH MapoH. )

Ha Barone ycTaHOBJIEH POTOPHBIH MOTOP-KOMIIPECCOP, CO3AAIOLIHAH
3HAUNTeNBbHO MeHbLIE wyMa mnpu pabore. CucTemMa [QMArHOCTHKH
BBIMOJHEHA HA MHKDOINPOIIECCOpPAX C 3alOMHHAHHEM BCEX BO3HHKAl0-
IMX HA BArOHE HEHCIIPABHOCTEH, HMEBLIHX MECTO NMpu paboTe cocrasa
Ha JIHHHH. .

Merponoanten Bapceaonbl. [IpoTfAKEHHOCTD LIECTH JHHHH STOrO
METPOIIOIHTeHA — D55 KM, KOJHUECTBO CTaHUHH — 77. EXecyTouHo
nepeBo3uTcs okoao 7000 ThIC. maccaxupos. i

[loeaga cocroaT u3 3—5 BaroHoB. MHHHMAaJbHBIH HHTEPBAJ
Mexay rnoe3gaMu okoso 180 c. i

[Toesna o6cayxuBawTcA B JABa JHild, BTOPOH UYEJNOBEK HAXO-
AMTCA y ABEPHOTO NPOEMa B CPeJHeM BaroHe noesna. B ero o6sa3aH-
HOCTH BXOIHT OTKPbIBAHHE M 3aKPbIBaHHE IBEDPEH.

Ha Baronax mocienHell KOHCTPYKIIHH YCTaHOBJe€Ha GopToBas
CHIHAJIM3ALIMA [TOJIOXKEHHUS ABepeH, cpabaTbiBaHUs 3aUIUThI, OTHYCKa
TOPMO30B H [p. C BEPTHKAJbHBIM pacrmosoxenneMm curhanos. Ha Ba-
roHax, BbIIyCKaeMblx MaApHACKHM MaLIHHOCTPOUTEJbHBIM 3dBOAOM,
GopTOBas CHTHAJHM3ALKUA BbIIOJNHEHA ¢ TOPH3OHTAJbHBIM PacloJoxKe-
HHEM CHTHAJIOB, YTO MeHee ynoGHO A5 MAUIMHUCTA.
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B npenenax ropona Bapcenonsr npoxoaur auuus 0 A3eMHOH
SNEKTPHHUIUPOBAHHON XKeje3HOi JOPOTH, KOTOpas CBA3aHA C JIMHU-
M1 METporoJuTeHa nepexoaamu. Ha 310# nununu IKCIIyaTHPYIOTCH
3-BAarOHHBIE JIEKTPONOE3 A C BEPXHUM TOKOCHEMOM. Barousi merpo-
[TOJIHTEHA HMEIOT HHKHHH TOKOCHEM, H HX TOKOMPUEMHHUK YCTaHOBJIEH
Ha OyKce KOJIeCHOH mapbl,

Cranuun mopsemuoil xesesnoi AOPOTH MaJso uYeM OTJAHYAITCH
OT CTAHIIMA MEeTPOMOJIUTEHA.

Ynpassenune Bcemu JuHHAMH Bapcenonckoro wmerpono.urena
cocpeporouero B llenTpanbrom AUCIETUEPCKOM MYHKTE, KOTOPbIH
OCHAaleH MHEMOCXEMAMH JHHHH CO CTAHUMAMH, yT€BBIM PA3BHTHEM
H MyTEBbIMH CHIHAJIAMH.

Kpowme sroro, y AHCIIETYEDA HMMEeTCA IUCIJEH ¢ [BETHBIM M30-
OGpaxeHuem, Ha KOTOPOM 1IPH HeoOXOAMMOCTH MOKHO IPOBEPHUTE
MO€31HOE MOJI0KEHHE HA JIOGOM YUACTKE JHHUH.

B cocennem 3ane pacmosoxen JJIEKTPONUCIIETUEPCKHH MYHKT,
OCHA[IEHHBIA MHEMOHHUECKOH CXeMOM CHCTEMBbl 3HEPTOCHAGXKEeHHH.
Y sHeprogmcneryepa Takke mmeercs LBETHOM aucIJIel, Ha KOTopoM

MOXKHO YBHJETb COCTOAHUE 060pYI0BAaHUA Ha 060N TATOBOH M0-
CTaHHHU.

§ 23. Merponoaurensr Munana u Fenyn (Mraans)

Merpononuren Munana. B nauaye 60-x rogoB o6weM macca-
AKHPCKHX [€DEBO30K HA TOPOACKOM O6uIeCTBEHHOM TPaHCIOpTE B
Munane sHauntenbHoO BO3POC. ITO U CTAJO OCHOBAHKEM CTPOHTEJILCTBA
MerponoauteHa. Ilepsas Juuus wmerpomosurena POTAXKEHHOCTBIO
17,7 kM Gblna OTKpBITA 447 ABUIKeHHH B 1964 r., a B 1970 r. BBesH
B SKCIyaTaiuio BTOPYIO JIHHUIO TPOTSAKEHHOCTHIO 8,5 kM.

B konue 70-x rogos 6biia CIPOKTHPOBAHA TPETbSl JIHHHSA, €€ Mpo-
TAXKEHHOCTb 9,1 kM. CrpoutesnbeTso TPeTbe# JIMHHH HAUalOCh B OK-
16pe 1981 r. TporsxkenHocTs I€PBOTO yyacTka — 1,02 kM. Bceero
Ha 3TOH JiMHuK Gy eT coopykeHo 13 CTAHI[MH ¢ IePeX0IaMH Ha Cyie-
CTBYOUIHE JHHHK. CTPOMTENbCTBY 3TOH  JMHHH CrocoGeTrOBANa
XOpOLIAs CBA3b C MPUTOPOAHBIM ABHIKEHUEM, TAK KAK METPOIMONHTEH
I€peceKaeT Tpu craHuuu MranbsHckux TOCYAaPCTBEHHBIX XK eJe3HbIX
AODOT H, KpOMe TOro, Tpacca TpeTbel JHHHH YBfI3aHA C CETbIO ARTO-
GYCHBIX MapuIpyToB.

Croumoctb cTpoutenberea cocrapasder 700 mapa. qup (550 mun.
Aoanapos). IMo npegsaputenbhbiM faHHBIM 06BeM I€PEBO30K cocCTa-
BHT TI€PBOHAYANbHO 7() MJIH. flaccaxupos B rog, a k 1990 r. Bospac-
TeT 10 90— 100 maH. faccaxupos. JIMHUS POALET B TOHHeAX, npo-
XOLKa KOTOPBIX OCYUIECTBJAETCH ¢ npeaBapuTebHod 06paboTKoi
aJUIOBHAJILHOTO  TPYHT@ CHEHAJIBHBIM XHMHUYECKHM YKPEnAsiouum
pactBopom. HoBas snuus 3aMpPOEKTHPOBAHA HA MOCTOAHHOM TOKE
Hanpsixkennem 1500 B. 310 o6bscHsercs TeM, UTO TaKaf CcHCTeMA
SHEProCHAaGKeHH O3BONAET MPOLJIHTD HOBYIO JIHHHIO B [IPHTOPO/HbBlE
paHoHbI.
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B 1980—198!1 rr. HayaTo yaJunHeHHe YYaCTKOB Hlagé)femé C1T9a8%blrx
JIMHHSAX, CTDOUTEJIBCTBO KOTOPBIX 3dKOHUEHO B KOHIIE r. B 1985 1.
HA MEepBOH JUHUU MOCTPOEH e€ile OJHH YYacTOK, [POTANXK
2,2 Kkm. . _

" Ha HenaBHo MOCTPOEHHBIX yYacTKax s KOH;aKJT}I(;)Hnoc3e;§ﬂ;J1cO

OBAHHOH MJ1aCTMACCHI,
MOJIb3YIOTCA OMOPBHl U3 apMHp :
COKpa¥HTb pacxoibl, B OCHOBHOM 3a CU€T CHHIXKEHHS 3aTpPaT Ha TEKy
0,
ogepxkanue Ha 70%.

meeMceT[[L)OII'IOHHTeH I'enyn. B [enye 3akanunupaercs CTpOH’lr?J'Ibg’;iO
MepBodl JIMHHM METPOMOJIHTEHA MPOTAXKEHHOCTBIO 8 KM ¢ c

HAMH. . . s
! HecmoTps Ha craHgapTHBIH MPOEKT, HOCTpOHKSXM%TC%%ecHif(I)scz;eﬁ

H3-32 ApPXHTEKTYDH
¢ OOJBIIHMH TPYAHOCTAMH T onen oty
a cocrasJjser 750 Thic. ,
ropoaa. Hacenenue ropon g ooy
4 BIOOJHE MOMJIH Obl Yy
Ha3eMHble BHIbl TPAHCIOPT L YAORIETEOPHTL
nepepo3kax. Ho yuaHum y
norpe6HOCTH Tropoaa B ; CTOIBK
HYHble TPOOKH, y
HHX TIOCTOAHHO 06pasyoTrcs yi
LkopocTs Tpé o] newexona. Bmecre
0J1bLIE CKOPOCTH

KODOCTb TPAHCIOPTa HEMHOTHM

g TgM BJIaIéTH ropoga XOTAT COXPAHHTb €ro HCTOPHYECKYIO 4YacTb,

o o ol
TAK Ha3blBA€MblH CTApbiH T'OP
CTpOHTeJ'IbCTBO METPOIIOJHTEHA obJeruaercsd 6.)'[81"0118].)91 HaJInYnio

Ke
B TOpOJie TOHHeJEH, KOTOPble MOMKHO HCIOJNb30BATh anGSPgI:;SgoB
i oNuTeHa OyaeT MOCTPOEHO
auHui. las HOBOrO Merpomn ;
OJIHEH HE W3 CTaJH,
i a. Ky3os Barona Oyaer Bbill
CepUHHOTo MPOU3BOJACTB s o
€ Yero mMacca Kaxaoro
a U3 aJIOMHHHSA, B pe3ynabTar 2
THTCA Ha 4 T. Ha BaroHax mpeiycMOTpeHb Pa3siBHKHEIE LABEpH,
4 NBOMHBIX H 2 OJAMHADHBIX Ha2Ka}K[LOPI CTop(éHTe.mm chzeust — 28
— BEKa, MeC .
BwmectumocTh Barona — 222 yejo , .
[lpu Tako# BMECTHMOCTH BAroHa MpPOMYyCKHad cnocoéuo%zﬂi?wc;ﬁb_
HeT 24 ThIC. MaccakHpPoB B UaC B KAXKIAOM HanpaBﬂeHHI%. g
HbI uHTepBasn Mexay noe3gamu coctaBur 120 c. Iloesma Oy
OPMHPOBAHBI U3 TPEX BATOHOB.
< Esaprﬂrosux JBHTATEJISl BAroHa MHTAIOTCHA MMOCTOSHHBIM TOOKCOTIE
nHanpsixenneMm 750 B u o6ecrneyuBarOT MaKCHMaJbHYIO cxopBHOe
noesga 75 KM/4, OpeaycMarpuBas PeocTaTHOE H PEKymnepaTH
TOPMOXKEHHE. n
pﬂmma maatgpopm Ha craHuuax — 80 m. [lyTe yjoxeH :aoieT;ﬂﬂ
HOM OCHOBAHHM C HCMOJB30BAHHEM CIIEIIHa/]bHbIX ngum ;10 i
yMeHbUIEHHs] BuOpanuu. YIPaBIeHHE [BHKEHHEM yuﬁeg %};L;b
CTBAATbC M3 OfHOro nenrpa. [lpenycmarpusaercs 000pyn
JUHHH CHCTEMOH aBTOBEJEHHA.

§ 24. Merponoauren Jlncca6oua (flopryraauns)

JlBuKeHHe MOe3J0B Ha NEPBOH JIMHHH METPOIOJIHTEHA Hggcig)l;
Ha 6bl10 OTKPBITO B 1959 r. B Hacrosiulee Bpems Mapmp}gﬂx 1 cer
COCTOHT M3 OCHOBHOH JIMHMU MPOTSXKEHHOCTBIO 6,5 KM H l}'oy oreer
BJEHHH MPOTAKEHHOCTbIO 0 2,7 KM. [lnaHoM pasBuTud rop ©



0011eCTBEHHOr 0 TPaHCIopTa npeiycMarpuBaercst yBefuuenue obueil
NPOTAKEHHOCTH CeTH MeTpomosuTeHa 10 27 kM. O6bem naccaupo-
HI€PEBO3OK MOCTOAHKO yBenuuuBaercs. Ecan B 1979 r. 6ui0 nepese-
3eHo [ 11,7 man. flaccaxupos, 10 B 1980 r. yxe 120,8 MJaH. naceamu-
poB. B macrosimee Bpems pons METPOTIOIUTEHa B OGLIErOPOACKUX
fepeBosKax cocrasasier 25% u fnepeularnysa pybex 130 maH. nac-
CaXnpoB B roa. OO6was npoTAKEeHHOCTb JUHHUM 11,9 kM, uucno
craHgui 20.

PenbcoBbiit nyTh yioxen ua 1eGeHOUHO® 6aIIaCTHOE OCHOBAHHEe
(M3BeCTHsK, 6a3aJIbT) ¢ npuMeHeHueM JEPEBSIHHBIX LINAaJI.

DHEProcHaGKenue OCyecTBIseTCs OT TATOBOH CeTH MOCTOSHHOrO
TOKa Hampsxennem 750 B MOCPeACTBOM HHMKHErO TOKOCHeMa oT
KOHTAKTHOrO pesbca. Macca tapbl Barona — 34,8 T, KOHCTPYKTUBHAfA
cKopocTb — 100 kM/u.

Hanaxeno npoussonctBo BaroHoB Hosoj KOHCTPYKIIHH C YMeHb-
weHHo# Ha 209 maccoii Taps, Kys0B Barona Beimosnken us HepKa-
BEIOLIEH CTal, @ KaGHHBI yNIPAB/IEHUS OT1e/1a Hbl APMHUPOBAHHEIM CTEK-
JIOBOJIOKHOM.

Hosble Barous umeior 40 mecr ol culenus u 124 Mecra mis
npoesaa crod. Baroww umenr 6 ABepel, no 3 ¢ Kaxaoi CTOPOHBI
AJIS BXOAA 1 BBIXO/1A 1aCCAKHPOB, LIHPHHA KAMK10H ABepu — 1300 mm.

Barouel o6opynosaun peocrarHbiMu TopMoszamu. Kpome Toro,
OHH HUMEIOT 3JIEKTPONHEBMATHUECKHE H ABTOMATHUECKHe JAHCKOBBIE
TOpMO3a, KOTOpbIe BKJIIOYAIOTCS B C/Iy4ae BHIXO1A U3 CTPOSI OCHOBHBIX
PeOCTaTHBIX TOPMO30B.

C BBOAOM B 9KCMIYAaTALMIO HOBBIX BArOHOB YBeJHUYUTCH YHCJIO
COCTaBOB HAa JIHHHAX, A WHTEPBAJHI MEXIY MOe31aMH COKpaTATCs
¢ 3—5 MuH B uachl nuk 10 120 c,

B nacrosiuiee Bpems mo Pabounm AHAM KypCHPYIOT ueThlpexBa-
FOHHDbI® COCTABBI, & B BBIXONHEIE W NPA3AHMUHbE [HU ~— ABYXBAaroH-
Hble cocTaBh. OCHOBHASA JIMHHS METDOINOJIUTEHA OTKPBHITA AJA macca-

KHpoB ¢ 6°° yTpa 1o 1°° Houn, a Ha OTBeTBJIEHUSX LBUIKEHHE pou3-
Boautea ¢ 6°° yrpa go 2200,

§ 25. Merponoauren Bpioccens (beabrus)

Ilepsass sunna Bproccenbckoro METPONOJHTEeHa Obl1a mnyiieHa
B 1976 r. B okrsi6pe 1982 r. BBenena B SKCIIyaTaiHi0 BTOPAs JHHHA
AJIMHOA 7 KM, KOTOpPas COCTOMT W3 ABYX Y4acTKOB, coiepxKauiux 4
CTAHUHH B J0T0-3aNaHOM HANpPAaBJIEHHH OT II€HTPA roposa u 5 cran-
LIUA B CEBEPO-BOCTOUHOM HarpaBJIeHHH.

B ropone ¢ nacenennem 1,1 wmin uenosex METPOIIOJIUTEH UMeeT
O6ILYIO IPOTHAKEHHOCTD 20,5 KM ¢ 33 cTaHuuAMH. Cpennee paccros-
HHe MeXKny cTaHnuamu 700 M. Exeronno [1€PEBO3UTCA OKOJO 220 MilH.
denosek. MurepBan mMexny moesgamu B uachkl nux 180 ¢, yuacrkoBas
CKOPOCTb 0KOJIO 30 KM /u.
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CocTaB COCTOMT K3 YeTbIpeX BATOHOB. TOUKOC’beM oc%meé:cTBnS(e)Tciz
¢ Tperbero penbca. Hanpsixenue kontakTHo# cetn 750 B. Cron
i 4HKOB.
npoesna 30 OenbrHHCKHX P )
P HoBble y4acTKH MPOJNOKEHBl [PEHMYIIECTBEHHO HA nPBng);g;)}C;og
BJOJb 3alldJHOr0 KOJbIEBOro yuactka ['ocynapcTBeHHOH }Kble Ho#
poporu. Ha AByX cTaHUusX MeTpo 060pYI0BaHH [epPecajouHble y
Ha KeJEe3Hyl0 I0pory. . _
CraHuuu MOCTPOEHHl ¢ YYETOM COBPEMEHHBIX TpSﬁOBaHHHeHa}]I.)OXD:I
TEKTYPBl ¥ ICTETHKH, 6OJbLIOE BHHMAHHE Y/E/NEHO x}z;;ome;cﬂTiTaHuHZ
i *KHBOMHCH, CKyabNTypaM. Kaxn
0(pOPMJIEHHIO, HACTEHHOH . Ramaan cranuna
IPUCYILIEM TOJbKO €H ¢ .
BHIIOJIHEHA B CBOeO6Pa3HOM Mibie
CTaHMu 060PYLOBAHBl HABECAMH 1151 YKPHITHS MACCaXKUPOB OT AOXK],
B CHera. .
YnpaBijienue [BHKEHHEM OCYILUECTBJIAETCH H3 €JHHOrO LEHTPa
Beznercs CTPOUTENBCTBO PAAd APYTHX YyYaCTKOB.

§ 26. Merponoanted Beubi (ABcTpus)

aH-
BeHcKnil METPOMONUTEH uMeeT mpoTsKeHHOCTh 30,4 kM ¢ 39 cTaH
uuaMu. ExerongHo nepeBosutrcs 170 MJH. maccaxupos. N
HurepecHa cucrema IKCMETUEPCKOTO ynpaBnel}ggi rl\{leTp
Ha B IKCIJYATAIHIO B .
T g 34 MH ABTOMATHYECKOTO
Ha nocrax menTpasju3ainuy AJs OPTraHH3air aTuuecKkoro
yrnpaBJieHUs JBHKEHHEM T0€3[0B H KOHTPOJIA 3a ﬂBH}K::HKapncmam
aHi|
bl. Ha nocry ynpasJ/ieHHs1 €T
3YIOTCH MHUKPOIPOIIECCOPHI. { > aaar
i cucreMnl cobup
OpPHOH BHIUHCJIHTE/IBHO
¢ TMOMOLIBI0 ABYXIPOIECC T e
HHH TI0€3[10B CO BCeX M0C 1L
eTc nHpopmamua O ABHXKE _
3aiMH ?()oropaﬂ JIOTHYECKH CTBHIKyeTcd ¢ [QaHHBIMH rpaduka ABH
,
KEHHA. _
YcTaHoB/AeHHbBIE MAPUIPYTHl B MECTa HAaXOXKAEHHS nogiugﬁe;);gg
Mapupyr -
BETHBHIX MOHHMTOpAaxX. YKasaTenu
ot moeanon 1 OCTHKEHHUS OINTH-
aBromaruuecku. dasa n
HUS MOE30B YNPaBJATCA ™
MaJbHOTO PACXOJa 3JEeKTPOIHepruu oO6ecrneyHBalOTCA 3alaHHbe 3
YEHHUS CKOPOCTH ABHIKEHHS.
Hapﬂﬂg C aBTOMATHYECKHM YIPaBJEHHEM [IBHIKEHHEM Orl;oe:ae;;o:
B cayyae HEOGXOAHMOCTH MOXHO yNDAaBJIATH KaXAbM né);r ulclTaH-
pajn3aiuH H3 LEHTPANbHOH IHCIETYEPCKOH Uepe3 CHCT yeﬂuueuu
[IMOHHOTO ynpaBjeHusl. MecTHHE MOCTH LEHTPaJH3aIHH COeL
¢ UEHTpaJbHOH JHCIeTYepCKOH uepe3 ABE€ KOJIblEeBble JmHm:(.OHT -
B ¢yHKiMHM MECTHBIX MIOCTOB [I€HTPAJH3alHH BX%ILHT mm}:ma-
3a [BHMIKEHHEM MOE3[0B, yNpaBJeHHe ABHXKEHHEM, HA0OD }échI HKa-
[[Msl HOMepa [oe3na, nepejada HHGOOPMAIHH. Mecmgghr/l‘ e
neruepckoil uenrpanuszangun ([ALL) ocHameHB MHKDO ,
HH.
BBUTOJIHAIOT JIOTHYECKHE (PYHKIL .
LienTpasbHas AHUCIeTYEPCKAA OCHALIEHA uByxnpoueccoapHo:CHBeT_
YHCJAHTENbHOH cucTeMOH. B (yHKuMHK 1eHTPaJbHOTO m}CKTeHHL; crer-
yepcKOH L eHTpaln3anni BXOAHT 06paboTka rpaduka iBH
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A0B, c60p uHbOPManuu Ha MOHHTOPAX C BETHBIMH 3KPAHAMH, YNpaB-
JIEHHE TO€31HOM pPaaMOCBS3BI0, YyKa3aTedsAMu MapupyToB moes-
OB H 1p.

Baaronaps kosbuesomy Bkiaouenuio mocTom LIEHTP aJIU3 A1 UK
Ka@ bl MeCTHBI [OCT mosyyaer HHOPOPMAIHIO 06 06uwied 3KcmIya-
Ta1IHOHHO# OGCTAHOBKE HA JIHHHH, KOTOpast MOxkeT ObiTh 0TOGpakeHa
Ha Ka)I0M MeCTHOM I[OCTY. DTO MO3BOJseT ofeparopam MoJy4yaTb
HHGOPMALHIO 00 IKCIUIYaTAHOHHOE OGCTAHOBKe 34 npefesamu Hx
cOOCTBEHHOH 30HbI LEHTpanu3ajuu.

Hapsany ¢ aBromaruueckum ypaBJleHHEM [IBHXKEHHEM [10€310B
fIPELyCMOTPEHO PYUYHOE ynpaBieHHe, ¢ TOMOLbIO KOTOPOTo oneparop
MOXEeT OKas3aTb BO3JEHCTBUE Ha SKCITYyaTaHOHHYI0 06CTaHOBKY.
Hais 3TOrO MMeoTCH COOTBETCTBYIOWIME BCIIOMOTaTe IbHble IPOTPaMMbL
PYUHOTO yIpABJEHHA KaK B LEHTPANbHOH, TAK H B MECTHbIX JHC-
MeTUEPCKHUX.

CocTaBienne ¥ uaMeHeHHe HAHHBIX ¢ MOMO(BIO NPOrPAMM Pyy-
HOTO ynpaB/JeHHs OCYwIeCTBAACTCS ONEpaTopoM B dopme «Bompoc-
OTBET>.

BBox mo6bix namHBIX aBTOMaTHueckyu IPOTOKOMHPYyeTcsA. Eciu
AdHHbIE TIPEIHA3HAUCHBI LISl MECTHBIX AUCHETUEPCKHX, TO OHH nocTy-
MalT B IPOTPAMMHUpPyeMble 3aMOMHHAIOL[HE yCTpo#cTBa.

§ 27. Merponoautensr PP

Merponoanren Mionxena. Mertponosuten cromuibl Bagapuu,
HaCUHTHIBAOWEH |,8 MJIH. KHTeseHl, COCTOMT U3 TPeX OCHOBHHX H
HECKOJIbKHX  OTBeTBJIFIOUIMXCA JIMHHE PafMadbHOTO HalpagJeHus,
KOTOPE€ B 1€/AX DPaiHOHA/IBHBIX MepecajouHbIX BO3MOXKHOCTEH
MHOTOKDATHO MepecekalTcs APYr ¢ APYrom.

CTpoutesbcTBO MeTponosuTeHa 6bis0 3HAUUTEJbHO YCKOPEHO B
CBA3H C MOATOTOBKOH K NpoBeseHnio OJMMIUECKHX urp (1972 r).

[epsuiit 10-kunomerpossiit YHacCTOK Ha JIMHHMH CeBep-10T Gblji OT-
KPBIT 17151 ABHKeHusA 19 oktabpa 1971 r. nocae 7 Jer CTPOHUTEJbCTRA.

K Hauany Onumnuanel 6wl 3akonuen OTBETBJIAIOWMACA OT 3ToH
JIHHHHM YUACTOK MJIHHON 3,5 KM N0 OJHMIHHCKOrO nentpa. Ilosxe,
fTOCJIE€ CTPOMTENBCTBA ABYX HOBBIX YYAacTKOB, JHHHSA CeBEeP-10T J10-
cturaa 12,5 km.

[lepBasi ouepens BTODOA JIMHHH HaMpaBJIeHHs CEBEP-10I JIJIMHOH
15,5 kM ¢ 19 cTaHpuamMu 6bia OTKphiTa B 1980 r. C ee nyckom 06mas
AJIUHA 1eHCTBYIOIHX JHHUE pocturaa 31 k.

CpenHecyTounoe uncso flaccaxupoB cocrasaser 600 Treic. yeJo-
Bek. Pekopanast nepesoska 6bia oTmeuena BO Bpemsa Ouummnua-
Abl — 30 THICAY MACCa})UPOB B YaC B OLHOM HaIpaBJIeHHH.

CTpPOHUTE/NIBCTBO BEMOCh B OCHOBHOM ¢ NIOMOIIBIO TIPOXOAUECKOro
ULHTA, OTKPLITHIM CMIOCOGOM H METOLOM OLHOAPOUHOTO CTPOUTEJILCTBA.
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[Tocaieanuit MeTOHL CTPOHTEbCTBA JIHHHE TMIyGOKOTO 3aﬂome}(1)1;§
MO CcBOe MPOU3BOAMTENbHOCTH HE YCTymaer crnoco0y OTKpPhIT
TBa pabor.
?pogsps};)ggﬂeﬂug TOpKpEeTHOTO 6eTOHa Aano uBOSMO}KHOCTb gegngbflg
OJHOH apOUHOH KOHCTPYKLHEH TPEXIyTHHIH TOHHE/b C J'IOL;LQéL 0
ceyenns 150 m®. Ha craunpuu Xgppac 6blJ1 NpUMEHEH BOJ p
HHIjaeMblfi 6eTOH 6e3 crejuanlbHOH H30JAIHH. _—
[Tyt umeer kosew 1435 MM, AepeBAHHbIE I 6€TOHHI>I§3_I eKO_,
yJloKeHHble Ha ie6eHouHoM OajiacTe TOJIIHHOH 22 M. a ;Koﬁ
TOPHIX yYyacTKax AJf CHHXKEHHS lUymMa NOA ueGeHOUHOH nﬂo;zr
yJIOKEHbl 371aCTHUHbIE MPOKAAIKH C PE3HHOBBIM HAMOJHHTE .an N
OueprocHabKeHue OCYIIeCTBAAETCA HA MOCTOSIHHOM TOKE Halp
B.
>KQHI/}I{:gﬂZ?(())pu KOHTAKTHBIX PeJbCOB H3TOTOBJIEHBl M3 [MOJHCTHPOJA,
ro CTEKJOBOJOKHOM,
ycuéi};}:l(:iﬂbﬂaﬂ cucrema, OJarogapsf HelIpepLHBHOMY Kougpogz
CKOPOCTH [BUKEHUS U aBTOMATHUECKOMY BOXKAEHHIO noesu{;)OB, obec
UMBAET HANEKHOE [BHXKEHHE MOe3/10B C HHTEpBA/NAMH B C. e
JIunust o06opyaoBaHa aBTOMATHUECKHMMH yCTPOHCTBaMHB né)HCTepMe
BOAY CTPEJOK, KOTOpblE BBINOJHSAKTCA YCTAHOBIEHHBIMH
aBjeHns DBM.
ynp]lucnerqep, KOHTPOJIUPYIOUIHHA [BHKEHHE, BHIMT HaB H{;Bf;}é(l)wng
MOHHTOpE, TaKke CBA3aHHOM ¢ DBM, moJioxkenue noesggﬂe a cxewe
JOPOXKHOH CETH, UX Mapupyr, LJIHHY N0e31d, MOJ0XK p
" T-y{{LacTKH 060pya0BaHbI [LByCTOpOHHEBf’I aBTOGJOKHPOBKOH € r?B;(;,:
cTomaMH, 4To rapaHtupyer OecrnepefoitHylo paGoTy MpPH HEHCIP
HOCTH CHUCTeMbl aBTOMATHUECKOTO BOXKAEHUA MMOE3/0B. e
CrTpouTenbCcTBO METPOIMOJHTEHA P00 KARTCH BerMaB Tren
cuBHO. B 1982 r. BBegeHa HOBAA JIMHHUA 10 pO’uerOHul'IJ'IaTu; HHI/II/I»‘
3aBEpPIIEHO CTPOHTENbCTBO TaK HAa3blBaeMOH «uBeTOqHOHB;ITCTaBK};
BeAylled K paHOHy, rie paclo/joXKEeHbl MEX/AyHapOIHble
e %au(l)ggiﬂrs.y. MOCTPOEH YeThIPEXKHJAOMETPOBLIH yL{Qa%I‘(;)K Mgmgzlr
Beurrenauitpacce u Kgpﬂcrmam. Og)l(()H[L;eTCH, yto K 2000 r. obuy
ATH JUHUH OyleT paBHa KM.
ﬂmﬁz}fr?)cpouﬂaﬂ }Keﬂ}éSHaﬂp Aopora, HMeiowasn npomi})(eg?oggz
400 KM, OMH M3 YYACTKOB KOTOPOH B IEHTDPE ropojaa Mpoxon 7. oA
3eMJiel, TeCHO CBfi3aHa ¢ METPOINOJHTEHOM MyTeM ClIelLHaIbHO 000Dy
] OUHBIX Y3JI0B.
ﬂos?l}i)}:;i:é gﬁgicuaﬁemono.r};menos. B boxyme Benercd CTpOHTe.HbCTB(?
10[i3€MHOI0 y4yacTKa BTOPOH JHMHUM METPOMNOJHTEHA, KOTOpa:e cBoeéINLI«H
HuT Boxym ¢ ropogamu X§pue n Tesnb3eHkupxen. B HaCTOHLIéqa I?OTO_
CTPOUTCA YYacTOK AJHHOU 5,4 KM chegls/élémrcrauunﬂmn, ca
aTaiulo HaMeyeHa H .
por%TBp(?:TCQJJ;IZICTBouocranbublx 1,3 kXM ¢ ABYMS CTAHUHAMH HA4yaTo B
1985 r. u gosaxuO 3aBepiiuthes B 1990 1.
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B loprmyune B 1984 r. mauvanach IKCIUTyaTauus NepBoil JHHUH
METPOTOJIMTEeHA AMHHOA 9,4 KM ¢ 13 cTanyHsAmH, KOTOpas BKJIOUAeT
ABYXIYTHBIH MOA3€MHBIA y4aCcTOK JJMHHON 2,5 KM ¢ ABYMS CTAHIMAMHU
CrpourenbeTBo emre NBYX JIHHHH 6yneT 3aKOHYEHO B Hauaje 90-x'
TOJI0B.

B }‘aMﬁypre CTPOHTCH yd4acTOK BTOPO# JIMHHK METPOIMOJHTEHa
MVIHHOR 5,7 KM, KOTOpBIH 6yner cpan B IKkcmayartauuio B 1989 r
B 1984 r. wauato crpouresbcTBO yuacTKa TpeTbell JIHHHH AJHHOMN
2,9 kwm, KOTOpO€ LOJIKHO 3aBepUINTbCA B cepearne 90-x rogos. Ha
Psl€ SKCIIyaTHPYeMbIX yYacTKOB MPOAOJKAIOTCH HCIBITAHHS ABTO-
MaTH3HPOBAHHOTO MOJABHKHOTO COCTABA.

B TI'annoBepe Begercs nepeoGopynOBaHHe TPAMBAHHOH CeTH ad
HYXI MeTpOnonuTeHa. B skcmiyarauum naxoasrcs yke ase Jiu-
nun. Ha TPETben JMHHK B MapTe 1984 r. BCTynwa B 3kCIIyaTapuio
TTOA3EMHBIH y4aCTOK AJIHHOA 465 M. B 1984 r. yauara PEKOHCTPYK-

EHIHQBBBOCFTOL{HOFO paanyca JHHHH C, KOTODYIKO HaM€UYE€HO 3aKOHUYHUTh

§ 28. Merponoaunren Mparu (YCCP)

Oco6ennocreio Tlpaxckoro MeTPONOJIMTEHA ABJSAETCH TO, UTO OH
paGoraer Mo eiMHOMY rpadHKy ¢ aBTOOYCHBIMH H TpaMB:aiJmuMH
JunusiMi. Ilepas quuus, caannas B 3KCIyaTaguo B mae 1974 r
CBf3ana CaMbiil HaCeJEeHHBIHl PafioH C LEHTPOM TOpOAd H ¢ upymMﬁ
FycTOHaceneHnbiMu paiionamu. [loesna chopmupoBaHbl U3 Baroxos
COBETCKOTO MPOM3BOACTBA H CJIEAYIOT C MHTEPBAJIOM 2,5—6 MuH
B yachl muk HHTEpBAN MOXKeT 6bITh cokpauen no 150 c. hpommeu-'
HOCTb MeTponosnTena [Iparu, nacesenne kKOTopoii 0kos10 1,2 MuH. ye-
JIOBEK, cocTaB/ideT 19,3 kM ¢ 23 cranpuamu, cpenHee ﬁaccméuue
MeK 1y KOTOpEMH 920 M. MuBenTapublii napk npesbiwaer 300 BaroHos
Exerogno wmerponosutenom nepesosurca 260 M. naccamuposl
OPHYEM 33 NECATH [OC/IEHHX JIET MEpPeBO3KH BHIPOCJH Gojee uem
Ha 100 maH. naccaxupos.

Cranuun B 0OCHOBHOM TV1y60KOrO 3a103enns. JIHHuS Jlennnosa —
Hamewn Mupy, cnranuas 8 SKcnayaTauuio B 1978 r., umeer rayGuny
or 11,5 (cranuus U.HSHHHOBa) 10 58 M (cranuua Hamewrn Mupy)

Makcumanbubiit yknon — 40%,. CTpoOHTEBCTBO MeTpononHTeHé
IPOU3BOJHIIOCH C MOMOUIBIO MPOXOAYECKHX HIATOB COBETCKOTO npo-
H3BOACTBA. JTH WIMTH XOPOWO ce6s MoKasani P NIPOXOAKE TOH-
HEJIeH Ha yuacTke NMepBOH JIHHMM B paHoHe pekd BuaraBa u HCTODH-
4€CKOTO LIEHTPA TOPOAa, TA€ HYKHO GHJIO OPraHH30BaTh B3PHIBHBIE
PaGoThl 1 M36€KaTh MPOCAJKH TOPHHIX MOpOJ.

I[HaMeTp TOHHEeJA, 0061e/1aHHOTO TIPECCOBAHHBIM 6eTOHOM,— 5.1 M

Ilpu H3bicKauum OBl TMPHMEHeH HOBBIH Treoje3HYecKUi M’eToﬁ
C MpUMEHEeHHEM (OTOMETPHH M BBIUMCIHMTENbHOH TEXHHKH. Crepeo-
doroMerpusa ocywecTsaAIach ¢ IOMOLIBIO Kamephl, 060pya0BaHHOMH
OOBEKTHBAMH C MHHHMAJbHBIM DAZHANbHBIM HCKA KEHHEM.
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[Tonyuenublit 1MbPOBOI pe3yabTaT HAHOCHACA Ha MepdOJeHTy
1 ofpabarHBaJjcd Ha I9BM. IlpoH3BOAHMTENBHOCTh T'€OAE3HUYECKHX
pa6ot, 6iarogaps 3ToMmy, yBeJuuyuaace B 18 pas.

Ha 60/bLIHHCTBE JIHHUHA MPHMEHEH HOBBIH CIOCO0 YK/IaaKH BepX-
HEero CTpoeHusl MyTH. PesbChbl CKPEIIAIOTCS AHKEPHBIMH GOJTaMH,
YJI0XKEHHEMH B GETOH, LIMajbl OTCYTCTBYWOT. CTepkeHb 3a/lHBaeTCs
CHelHaNbHBIM CMOJISIHBIM COCTABOM C A00aBKOH M€CKAa H YIJIOTHAI-
uero mMartepuana. Takas KOHCTPYKUHMS YIPOUIAET TeKyilee COAepKa-
Hue MyTH.

ApXHTeKTypHBIE H CTPOHTe/bHble peulenns cranuuii IIpaxckoro
MEeTPOIOJHTEHA OTBEUAIOT TPeGOBAHHAM OXPaHbl OKPYKAIOLIeH CPelbl
M 0of6ecleurBalOT XOpOLIHE yCJOBHA OOGCHYXXHBAHHA MacCaxHpoB.
BoJBIIMHCTBO CTAHUHUH TPEXCBOAUATHIE € PalMOHAJIbHBIM HCI0Jb30-
BAHHEM MPOCTPAHCTBA, FAPMOHHUHBIM COUETAHHEM OTAEJIOUHBIX Mare-
puajoB. Pellendsi Mo OTOIVIEHHIO, OCBEUIEHHIO, BEHTHJIALNHK, BHOODY
pa3aMepoB MOMeLIeHH}I ONTHMaJ/bHb H XOPOLIO BIIHCBIBAIOTCSA B MpHJE-
raipide K HUM paioHbl.

[ToaBHKHO# COCTaB, MOCTPOEHHbIH MBITHILHHCKAM MalIKHOCTPOH-
TeJbHBIM 3aBOJAOM, OTJIHYAeTcsl BHICOKOH HaleXKHOCTBIO H KOM(Op-
tabenbHocThio, [loe3na ¢opMHpyrOTCa M3 ABYX H [ATH BAaroHOB, B
3aBHCHMOCTH OT [1aCCaXKHUPOMNOTOKA. DNEKTPOCHAGKEHHE OCYHIeCTBJIA-
eTcsl OT Tperbero (KOHTAaKTHOrO) peabCa MOCTOAHHBIM TOKOM [pH
nanpsxeuun 750 B.

§ 29. Merpononuted XeabCHHKH ( PHHASHANSA)

Merponosuten XelbCHHKH OJMH H3 CaMbIX MOJIOJBIX B MHDE€, 3KC-
nayartaudsi ero nepsoro yuyactka Kamunm — IlyotnHxapbio Hadanach
B 1982 r. Ero pojende ObIO BH3BAHO CEPbEe3HBIMH TPAHCIOPTHbI-
MH TPYAHOCTSIMH, BOSHHKUIHMH BCJI€ACTBHE OYPHOrO POCTa HACE/IEHHs
ropoja M pachooKeHUs ero LEHTPa Ha y3KOM MoJyocTpose. B sTHX
YCIOBHAX HANEXKHYIO DasBA3Ky MacCa)HpOMOTOKOB, Ge30MacHyl H
YAOOGHYI0 MEPeBO3KY [1aCCa)kHPOB MOr OGECHeUHTb TOJBKO METPO-
TMTOJIUTEH.

[Tpoknaaka JHHHA B TOHHeJNAX MOA LEHTPOM CTAporo ropoaa
M03BOJIAJA COXPAHHTD YHHKANbHbIE 3]aHHs, HMEIOIHEe HA[HOH JIbHY 10
M APXMTEKTYPHYIO LEHHOCTb H HE MOBPEIHTb OKPYKaloulylo NpHPOL-
Hylo cpeay. CorsnacoBanHas pa6oTa MPHIOPOAHOIO KEJIE3HOL0POXK-
HOTO ABHKEHHS M JIMHHH METPOMOJIMTEHa M3MeHH/Ia (PYHKIHOHAMb-
HYIO Cpeny TOopoja, T. €. MO3BOJHAA YacTh yYPEKAEHHH H KOHTOD
pa3MeCTHTb B MPHTOPOAHBIX MHKPOpaHOHaX, YTO YCKODHJIO DA3BHTHe
AKHUJIBIX OKPAaHH TOPOAA.

[IpoekTHpOBaHHe MeTpOMOJNHTEHA B XeJbCHHKH HauyaloCh eue
B 50-e rONBl, OfHAKO peliegde o CTpouTenbcTBe COBET TOPOACKHX
YIOJHOMOUYEHHBIX CMOT MPHHATH TOJAbKO B 1969 T.

JIJIMHa NMepBOro yyacTka cocTaBuia 11,2 kM, H3 HHX OKOJO 4 KM
B TOHHeje. [[BHKEHHE MO BCEeMY 3TOMY yuyacTKy Hadajocbh B 1984 r.
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Takum o6pasom, or Hauasa MPOEKTHPOBAHHSA 10 OKOHUAHHS CTPOH-
T€JIbCTBA mpoulio GoJiee 30 JeT. ATo GbUIO BHI3ZRAHO TPYAHOCTSIMH
B (DMHAHCHPOBAHHH PaGOT, KOTOPbE MOJHOCTBIO MIPOH3BOIHIUCH 34
CYeT TOPOACKOTO MYHHIIHIIAJHTETA.

IKCIyaTHPYeMBIHl  y4acToK 00CJyKHBAET KUTEJNEH BOCTOUHOM
4aCTH roposa. bosbUIMHCTBO H3 HUX KUBYT B paiionax, pacnoJjoxen-
HBX B 800 ™ or cranuuit. OcTa/bHBIX KHTeded K CTAHIUAM METPo
AOCTABJAIOT CKOpOCTHEIE aBTOGYcHl. [Toesna ciexyt ¢ nuTepBatamu
150—180 ¢ B yach nuk. O6HIYHBL MHTEPBAJ cocTaBJsieT 5—6 MuH
aHem u 10 mMuH Beuepowm.

B6uusu cranpuii merpo 060py0OBaHE aBTOMOGHJBHEIE H BeJO-
CHIIELHBIE CTOSIHKM, YTO [O3BOJIAET [1aCCaXKUPaM A0€XaThb 10 CTAH-
UAH UHAHBHYAJbHBIM TPAHCIOPTOM.

Kaxpnasi cranunst noctpoesa mo CTEeHaNbHOMY [POEKTY, HMeeT
CBOH OCOGEHHOCTH. [IJIfl OTAE/KH MpPHMEHEHHI MaTepHaJbl 66ﬂaua-
I0mHe MPOYHOCTHIO, H3HOCOYCTOHYHBOCTBIO H He Tpeﬁylomue’ MOCTOSH-
HOTO yxozxa. Jloporocrosinive oTaesouYHbIe MarepHaJibl, TakHe Kak
MPaMOp H TrpaHHUT, NMPHMEHEHbl B KpPaHHe OrpaHHUYeHHBIX pa3amepax
Bce npocto u Hepoporo, meppoust u BecTHG0OMK CONEepXaTCH B uuc-
TOTE M rnopsnke. CTAHLUK DACMONOKEHB KAaK B IIYOHHE, TAaK H Ha
nosepxHocTH. Hampuwep, rnasubiii BXoa cTaniun XaKaH’HeMH, pac-
MOJIOKEHHOH B 11EHTPE B pafoHe pHIHKA, BefeT kK maardopmam, mo-
CTPOCHHBIM Ha rJybuHe 20 M, a cTaHIUSA XHHXTbSAHTHE nocrp’oeﬂa
Ha TOBEPXHOCTH. BecTu6ionb aasi npoaau GUIETOB HAXOAHTCH Ha
OLHOM ypOBHE C 3emjed, a mocajouHast maatpopma COOpYyXeHa
HEIMIOCPeACTBEHHO Mo HUM. Bee craHuuum o6opynoBaHb GuJIETHHIMH
4BTOMATaMH, MPHHUMAIOUIUMH GYMAaXKHBIE JEHbIH.

Ha aunusax skenayatupyiores COBPEMEHHBbIE 1BYXBAT'OHHbEIE [10€3-
A, MOCTPOECHHBIE HAa TPAHCIOPTHOM 3aBoie dupmbl Basmer. J1pa Ba-
roHa noesna umetot 400 mect, B Tom uucae 140 gia cujgenns. B uacw
MK LJHMHA TOE3N0B YBENHUHBAETCH A0 TPeX Map, B KOTOPHIX MOTYT
nepeBo3utbes 1200 naccaxupos. Texuuueckas CKOPOCTb BArOHOB —
90 kMm/u, yyacTkoBasg — 4243 KM/4. DJeKTpoTexHHUecKoe o6opy-
AOBAHME HA BAroHbl mocTasJjserca ¢upmoi Crpémbepr. Kysos Ba-
I'OHa BBITIOJNIHEH M3 AJIOMHHHEBOrQ CIJaBa.

Ynpap/ienue JBHMKEHHEM OCYUIECTBJAACTCH M3 €[IHHOTO [ eHTpa.
Ha nynkre ynpassenns ycranossens CJIeAYIOII e YCTPOMCTBA:

cuctema dBM pius 06paboTKH [ aHHBIX;

CHCTEMA KOHTpOJIA 3a paGoTo# ycrpoiicts CLIB u cBs3u;

CHCTEMA KOHTPOJIl 32 PabOTOH y4YacTKOB C MOMOIIBIO TeJIeBH-
JleHust;

ClegHaNbHO® 060PYA0OBAHHE, KOHTPOJHPYIOLLEE paboTry cTaHpui
HE MMEIOUHX [1ePCoHalla H 3CKaJaToOPOB; ’

0060pyLOBaHUe A/ YNpaBJeHHS [0€31aMH, clenylomHmMu  Ge3
MalUMHUCTOB.

Pa69T0H YHKTA YIPABJEHHA YyacTKa DYKOBOIMT [HCIIeTyep
KOTOPBIH Ha0/MI04aeT 10 MOHHTOPAM C [BETHBIM n300paxennem 3a
ABTOMATHYECKHM JIBH)KEHHEM H MPH HeOGXOANMOCTH MPHHUMAeT
yOpaBJeHue Ha cefs.
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DJIEKTPOHHO-BLIUMC/IUTEIbHEE MAUIHHBl OCYUIECTBJASIOT HeobXo-
JUMYI0 06paboTKy AAHHBIX, & TaKXKe IPOH3BOILAT:

CpaBHEHHE TEOPETHUECKOTO H HCIIOJHEHHOTro IpaduKa ABHIKEHHS,

HHOPMUPYIOT AHcIeTYEpA O HAPYLUEHHAX Ipaduka u Hymepa-
UK T0€3/0B;

OCYILECTBJSIOT aBTOMATHUECKYIO Pa3paboTKy NoPsiaKa C/1e10BaHUs
N10€3/10B;

MPOU3BOAAT aBTOMATHUECKOE YIPAaBJEHHE yKasaTelsdMH Ha
CTaHIIHAX;

MO3BOJIAIOT BECTH HAGJIONEHHE ¢ MOMOIbI0 MOHHTOPOB 3a pabo-
TOH TeXHHUYECKUX YCTPOMHCTB HA CTAHIHMAX;

OCYIIECTBJSIOT MepHoAHYecKoe HaOJI0eHHe 33 [OJOXKEHHEM
B BECTHOIJIAX U HA MeppoHax CTaHIHH;

PYKOBOAAT CJeI0BAHHEM [10€3[0B 110 yYacTKaM.

§ 30. Merponoanten Ocao (Hopserus)

Jletom 1966 r. cocTosIN0Ch OTKPLITHE IIEPBOr0 Y4aCTKa MET POIIOJIH-
TeHa npors¥eHHocThio 10,2 kM. B HacTodAmiee BpeMsa NPOTAKEHHOCTh
JHHHH cocTaBJjsieT 37,8 KM C UHCJIOM CTaHIHH 45.

CpenHsii TPOTSIKEHHOCTb MEXAY CTaHUHAMH — 815 M, MHHH-
MaJbHBIH paguyc KpUBEX — 200 M, KoJied — 1435 MM, UHCJIO BATOHOB
B cocTaBe — 6, y4acTKoBas CKOPOCTb — 32 KM/U.

Oco6ennoctbio Merponoautera Ocio fBJAsAeTCA TyOOKOoe 3aJ0-
JKeHHEe JIHHHH MEeTPOIOJHTEHA. YCJOBHA COOPYKEHHS METPOMOJHUTEHA
Ha MHOTHX YY4acTKaxX OKa3aJHCb BeCcbMa THAKEJBMH H3-38 HaJ/UYUs
CKaJIMCTHIX IpyHTOB, Ha 3THX yyacTkax ais o01eJKH HCIIONb30BAJIHCh,
KaK NPaBHJIO, XKejle300eTOHHbIE TIOOHHTH.

[llupuna TOHHEJS AJS ABYXIYTHOH JIMHHH [OCTHraer 9 M, uTo
CBfI3AaHO C KCIIyaTajuel oueHb IWHPOKOTro no rabaputam (3200 mm)
MOABUXKHOTO cocTaBa. Buicora TonHeass — 4000—4200 MM Hax rosos-
KOH peJibca.

Camasd GoJbluas craniis I'peHsnaHn coopykeHa B ABYX YPOBHSX.
Ona umeeT nog3eMHbIH BeCTHOI0/b ¢ KACCOBBIM 3aJI0M, T[1€ Pa3MelleHbl
TOProBble KHOCKH H BCIIOMOTaTesbHble TOMEUIEHHA.

[Tox BecTu6roieM Ha rayOuHe 25 M pacro/oXeH 3an /s nacca-
KUPOB BMecTHMOCTbi0 3000 uenoBeK H MocajoyHBE MJIAT(HOPMBL
Ilupuna cranynonHbIX maaTdopm — 4,5—5 M. CTaHIUH B OCHOBHOM
Ha3eMHble, TOJIbKO 6 M3 HUX [OCTPOEHH MOA 3eMJeH.

BecTu610/10 BCEX CTAHIUHH PACMOJNONKEHBl HA MOBEPXHOCTH 3E€MJIH.
M3 Bectu6loiel K mocagouHbiM miatgopmaM rayOoKHX CTaHuHH
BEAYT JIECTHHUHBIE MApIUH HJH 3CKAJaTOPbI.

Bo u3bexanne 06paszoBaHus rojojela CTaHIHH OCHAUIEHBl JJIEK-
TPHUYECKHM O0OTPEBOM.

Bce cranpuu MeTpPOMNOJHTEHA 06OPYLOBAHBI dBTOMATHYECKHMH
KOHTPOJIBHO-TIPOTYCKHBIMH MYHKTAMH, Ha KOTOPbIX IPHMEHEHA XK EeTOH-
Has cucTeMma.
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[luTanne merpomosHTeHa 3MEKTPOSHEpPTHeHl  OCYLIECTBISETCS
MIOCTOSIHHBIM TOKOM Hanpsikeduem 750 B.

TsroBsie moacraniuu 0GOPYAOBAHBl CYXHMH TPAHC(HOPMATOPAMH.
B kauecte mpeo6pasoBare/bHLIX arperaToB HCMOJAB3YIOTCS KPEMHH-
€Bbl€ TOJNYNPOBOAHHKOBbIE BbINpAMUTENH. Bce noactaHuuu o6opy-
AOBaHbl CPEACTBAMH aBTOMATHKH W paboralor Ge3 o6CayxKUBaloLe-
ro mepcoHasa. YmnpaB/eHHe NOACTAHUHAMH OCYILECTBJASAETCH H3
LLEHTPAJNbHOTO AHCIETYEPCKOrO MYyHKTA.

Tokocbem ocyuiecrsisercst 6auMakaMi BarOHHBIX TOKOMPHEMHH-
KOB C HHXKHEH MOBEPXHOCTH KOHTAKTHOTO DeJbca, KOTOPBIA KpenuTes
Ha crenuaJsbHbIX H30JATOPAX-KPOHWITEAHAX H CHAaGXeH 3alHUTHBIM
KOXKYXOM M3 n0JH3PHPHOA cmoabl. Takoit KpOHIUTEHH-H30J5TOp
oG/1ajaeT NOBHIIEHHOH H3OAUHOHHON MPOYHOCTBIO, H3HOCOYCTOHYH-
BOCTbIO, JIETKOCTBIO H MPOCTOTOH KOHCTPYKLHH.

Ha uentpanbhom pucnmeruepckom myHKTe yCTaHOBJEHO Ta6iio
CO CBETOBOH CXeMOH BCeX JIHHHH METPOMOJIUTEHA, OTPaKaloulel
MO€3/1HOe MOJNoXKeHHe Ha yuacTke. Ha 3amanHblil rpaduk ABHKeHHA
ABTOMATHYECKHMH CaMONHUIUYWAMHK IPHOOPAMH HAHOCHTCA (haKTHUe-
CKO€ €ro HCMOJHEHHeE.

LleHTpasibHBIi QMCIETYEPCKHE [YHKT YupaB/eHHsl 06ODPYLOBaH
panuo- u TenedOHHOH CBA3BIO C MOE3NAMH H CO BCEMH CTAHIUAMH,
a TaKXe C JHCNEeTYEPCKUMH [YHKTAMH ABTOGYCHBIX H TPAaMBAaMHBIX
JHHHH, YTO 1aeT BO3MOMHOCTb B C/lydade HEOOGXOAMMOCTH OpTaHH-
30BaTh ABHXKEHHE JOMOJHHTEJNBHOTO UYHCJAa aBTOGYCOB H TPaMBaes.

[lonBHXKHOH cOCTaB METPOMOJHTEHA COCTOHT TOJBKO H3 MOTOp-
HBIX BAaroHoB. EcTb Barowbl ¢ aBymsi KaGHHAMH ¥ C OJHOR KaGHHON
yIpaBJeHHus.

HeoGrunasa ana merponosnrena wnpuna (3200 MM) 3aHMCTBO-
BaHa y MOABHXXHOTO COCTABA, 3KCILIYaTHPYEMOTro Ha JIMHHAX [OpH-
TOPOAHBIX JKeJNe3HbIX JOPOT.

Ona ofecreynBaeT 3HauuTe/bHOE YBeNMUEHHe UYHCJIA MECT A
CHJEHHA, TOBLIIAS T€M CaMbiM KOMGbOPTAGEIbHOCTh M1EPEBO3OK.

[lonsuxHoi cocTaB 060pyL0BaH CHCTEMOH ABTOBENEHHS H THPHC-
TOPHOTO PeryJupoBaHHUA.

B kauectBe ciy’eGHOTO HCIO/B3YETCH PEOCTATHOE TOPMOMKEHHE
IpH HE3aBHCHMOM BO30YXK/IeHHH OGMOTOK ABHraredes.

B xauectse BcmOMOraTe/bHO# CIYXKHT MHEBMaTHUYECKAs CHCTEMA
TOPMOXKEHHS, 0GOpYAOBaHHAA YCTPOHCTBOM <«MEPTBOTO UeJIOBEKa»
W aBapUAHOH CHCTEMOH 3KCTPEHHOIO TOPMOKEHHS.

YuuTHBas CypoBbie KIMMATHUECKHE YCJIOBHSA, AJA OTCTOS MOA-
BHXKHOTO COCTaBa COODYXKEHO KPHITOE [emo, paccyuTaHHoe Ha 120
BArOHOB, a B paioHe cTaHuuH PyeH pacnosoeHbl LEHTpPaJibHble
BaroHOPEMOHTHbIE MaCTEPCKHe.

B uentpe ropona coopyken uernipexmyTHblii TOHHeab, JlBa myTH
€T0 HCIONb3YIOTCS TOCYAaPCTBEHHBIMH HOPBEXKCKHMH KeJe3HbIMH
Aoporamu 171 coeauHeHusa Bocrounoro n 3amagHoro BOK3anos, a asa
ADPYTHX — [MOABHKHBIM COCTaBOM METPOIOJHTEHA.
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JIMHMS BTOPO# OUYepeH MEeTPONOJIHTEHA NPOTAKEHHOCTBIO OKOJIO
10 kM (B JABYXMYTHOM HCUHCJEHHH) [10CTPOEHA B BOCTOYHOH YacTH
ropoaa u umeer 9 craHUHH.

[IpunATO peuieHre O NPOJJIEHHH 3TOH JHHHHK B 3aMajHOM HampaB-
JeHHH Ha 0,5 KM. DTO MO3BOJMT CBAI3aTb BCe KOHEYHBIE CTaHIHH
JIHHHH METDOIMOJIUTEHA C PAacCHOJIOKEHHHMH B 1I€HTPE ropoaa CraH-
LLASIMH [IPUTOPOJHBIX KeJEe3HBIX AOPOT.

§ 31. Merponoaures Inasro (Llornanans)

B 1969 r. 6b10 ONPHHATO pelleHHe O PEKOHCTPYKIMH MEeTpOlo-
aurena I'asro, nocrpoenHoro B 1896 r. H€06X0[LHMOCT£> PEKOHCTPYK-
uup Obl1a BbHI3BAHA 3aTOMJIEHWEM OTAEJNbHbIX CTAHUHH H Y4YacCTKOB
MyTH TPYHTOBBIMH BOAaMH H NIPOJAB/IHBAHHEM TPYHTA U€pe3 TPELLHHEI
B CBOJAX M CTeHAX TOHHeJed.

B nos6pe 1979 r. nocse 3-jeTHed PEKOHCTPYKUHH Oblla BHOBb
OTKpBITA KOJIbLI€BAS JMHUS METPOIOJIHTEHA MPOTSKEHHOCTbIO 10,5 kM
¢ 15 cranuuamu. dra JHHUA CBFA3bIBaeT [ABa TFOPOJCKHX KeEJIe3HO-
JOPOXKHBIX BOK3aja M COCTaBJfAeT eJHHyl0 CeTb C MNPUTOPOAHBIMH
JKeJEe3HBIMH JOPOTramMu H TOPOACKMM Ha3€MHHIM TPAHCIIOPTOM.

Tpacca meTpomosinTeHa MPOXOJHT B BOAOHOCHHIX MECUaHbIX IPYH-
Tax Ha ray6une 7 M. Ilpu ee mpok/aanke HCIO/NB3OBATHCH KOHCTPYK-
MM H CBaH H3 [epeBa, KOTOPblE MOJ BO3AEHCTBHEM CBIDOCTH H Ha-
rPy3KH BO MHOTHX MeCTax pa3pylwnianck. [Tosromy npu moaep HU3auHk
Ha BceX 15 cTaHuufAX [AepeBsiHHbE KOHCTPYKLUHMH ObIJIH 3aMeHEeHbl Ha
XKeae300eTOHHbIe, a TakKe Gblia CO3JaHa CoBpeMeHHas ApeHaXKHas
CHCTEMA N[O OTBOAY TPYHTOBHIX BOM.

CorJjlacHO J1aHy PEKOHCTPYKUHMH ONHH CTAHIHMH OBLIH PaCUIHpEHHI
H OTPEMOHTHPOBAHLI 6€3 3HAUUTEe/bHH X H3MEHeHUH, APYTHe OCTPOEHE
¢ y4eTOM BO3pOCIUEro Macca)kKHPONoTOoKa.

M3-3a HeboJsblioro ra6apura Tonneas ycrpoicrsa CLIB u cs-
34 BBIMOJIHEHBl [0 HHAHBHAYaJbHbIM NpoOeKTaM. Tak, B TOHHENAX C
MeTaJJIMUeCKUMH TIOGHHTaMH CHTHAJbl YCTAHOBJEHB Ha 3aXKHMHBIX
KOHCOJIiX, MPHKPEIJIeHHBIX K pe6pam TOHHeJbHOH 06jenku. B Ton-
HeJX ¢ GeTOHHOH OGAeJNKOH CHI'HAaJIbHble KOHCOJIHM [MPHKpPENJIEHBl K
Hell ¢ MOMOLLBIO CIE€UaJbHBIX YCTPOHCTB.

MerpononuTen paboraer B pexuUMe MOJHOTO aBTOMATHYECKOTO
yIpAaBJEHHsl Oe3/1aMH, NMPH KOTOPOM BBIGOD ONTHMaJbHOH CKOPOCTH
Ha [eperoHe OCYUIECTBJASAETCA MO CHTHaJjJaM, MOCTYNAalWHM H3 KOHT-
POJBHBIX MYHKTOB, PasMelLleHHbIX O BCEH Tpacce.

MaiHHUCT MPUHUMAET YYacTHe B YIPaBJEHHH JHIIb MPU OTNPAaB-
JIEHHH 110€3[4a CO CTaHLHH. TporaHde moe3na MoCje €ro OCTAHOBKH
Ha [eperoHe OCYHIECTBJSETCH aBTOMATHUYECKH NPH BKJIOUEHHH pas-
pelalouero fnokasanus cserogopa. B uenax nosblmenus Gesonac-
HOCTH JBHIKEHHS [pPelyCMaTPHBAEeTCHd BO3MOXKHOCTb 3SKCTPEHHOIO
aBTOMATHYECKOTO TOPMOKEHHA NPH CJAeLOBAHHHM MM0€3[a Ha 3ampe-
HIAIOUHH CHTHaJ cBerogopa.
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Insi CBA3H MalIMHHCTA C QHCIETUEPCKHM MYHKTOM, PACIOJIONKEH-
HBIM B J€M0, HCIOJNB3yeTcA pajuHOCBA3b. KOHTDPOJb MeCTOHAXOMXKe-
HHSl [I0€3[10B OCYUIeCTBJSACTCA [UCIETUEPOM C MOMOHIBIO MHEMO-
CXeMBl, YNPaBJseMOH CHTHAJlaMH, MOCTYMAIOIUMH MO PeNbCOBHIM
uensim. Ha xaxmoll CTaHuMH YCTaHOBJEHBI TeJEKaMepH, KOTOPBIe
nepefalT HHGOPMAUHMI0 HA LEHTPANbHBIH JHCIEeTYEPCKHH TMYHKT,
KOHTDOJIMPYIOUIHMH BCe 15 cTaHuu#.

Kpome Toro, Ha Kaxpno# CTaHUHH €CThb OTAE/ibHAs aBTOMATH-
yeckas TeJeyCTaHOBKa, 1103BoJdAlwas HabawonaTe 3a paboTol u co-
CTOAAHHEM DAa3/IHYHBIX YYACTKOB CTAHLHMH: aBTOMATHUECKAX KOHTPOJb-
HBIX MYHKTOB, BEDXHHX M HHKHHX rpeGeHOK 3CKaJaTOPOB, MaaTdOpPM,
BecTUO0J/IeH H AD.

§ 32. Merponoantennt KHP

B Ileknne B 1984 r. 6bl1a OTKpbITAa A/ NaccaKUPOB BTOPAS JIH-
HHF METDOINOJIUTeHA, HAYuas ¢ BOCTOKA Ha 3amaj M HMewmas mnpo-
TAXKeHHOCTb 16,1 kM. Tpacca 1ol MMHUM BMecTe ¢ Tpaccoil meppoit
JIMHHH, MYLULEHHOH B 3KcmyaTauguio B 1971 r., o6pasoBaja KoJblie-
00pasHyI0 CXeMy MEeTPOIMOJHUTEHA C OfHHM OTBETBJEHHEM.

[Teppasi nMHHA METPOMOJHTEHA MPOTHANKEHHOCTbIO 23,6 KM C
17 cranunMsiMp Obl1a COOPYKE€HAa METOAOM «3aKPHITOH BbIEMKH».
Ha smnmn ¢ 5% yrpa no 23%L Beuepa exenHeBHO o6pamiaercs
130 moes3nos, cocrosmwnux 43 4 BaroHOB. MUHHMaJbHBIA HHTepBaJ
Mexay moe3namu — 240 ¢ B yacel MUK u 6—8 MHH B ApYroe Bpems
cyTok. [lnandpyercs yBeqMUHTh AJIHHY COCTaBa 10€3/a HAa OJMH-ABA
BaroHa.

HoBas suuusa umeer 12 cTaHuHil, ee MakcuMMaJsbHas NPOIMYCKHASA
cnocoGHocTh 40 nmap noe3goB B uac. B cocraBe noesna 6 BaroHos.
[IpoBosnasi cnoCoOGHOCTL B OHOM HAmpasJieHHH 45 THIC. MAaCCAKUPOB
B yac.

Ha HoBO# nMHHH BBOAHTCA aBTOMAaTHUECKOE yIpaBJeHHe NBHKe-
HHEM [10€3[0B, OCYiIeCTBJSEMOE C MOMOLbIO ABYX IBM.

s o6GecnieueHns HaneXKHOCTH B CJydyae BbIXOAA H3 CTPOf 06eHx
OBM umeloTcs yCTpoHCTBA AJISI MOJYABTOMATHUECKOrO YIIpaBJeHHs
NBHKEHHEM [0€310B, @ B CJyJyae HEHCIPABHOCTH MOJYaBTOMATHKH
HCII0JIB3YIOTCSl YCTPOHACTBA PYUHOTO yrpaBJeHds, HMEIOUHecs Ha Kax-
AOH CTaHUHH.

Hpyramu 0coO6@HHOCTAMH HOBOH JIHHHH SIBJASIOTCS: GoJlee 11POCTOp-
Hble BeCTHOWJIM M NEPPOHH CTAaHUMH, Da3HOOOpasHbIil HHTEpbep,
YCTPOHCTBA 3AIUHUTHl OT 1IYMA H XOPOLIeE OCBEILEHHE.

Bce mmardopMbl Ha HOBOH JIMHHH — OCTPOBHOTO THNA, HMEIOT
cpenHow aauny or 93,3 go 103,3 M u wnpuny 13,1 wm.

M3 12 cranunii Ha 6 ycTpoensl nepecagounble y3iabl. ITo [Tekun-
CKOMY KOJIbLly 06paialoTcs CoCTaBbl M3 YeThIpeX-IATH BarOHOB, HMe-
oKX 60 CHAAUMX MEeCT H MakCHMaJbHyl0 BMecTHMOCTh 180 uesiopex.
MakcamadbHas ckopocTb — 70 KM/4, a CpPemHsl 3KCIJyaTalHOH-
Hag — 40 kM /y.
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Hcnosb3oBalie 3BYKOMOIVIOUIAIOIIMX MATEPHAI0B CHH3UJIO YDPO-
Benb wyma 1o 70—75 nb Bmectro 75—80 b Ha craHuMAx nepBoM
JaunuHd. [1y6uHa 3a0kenus cranpuit — ot 12 go 18 M. Ha cranuuax
ycraHoBJeHo 13 3ckanaTopos.

B IlekuHe paspafaTbiBaeTcsl NPOEKT MEePCHEKTHBHOTO Pa3BUTHA
CeTH METPOMNOJIHTeHa AJIHHOH 0KoJ10 200 KM, OiHA H3 JIMHUEA KOTOPOro
NOJI)KHA TPOHTH BAOAb TJIABHOH YJHUBI CTOJHIBL. ﬂpyrauﬂ JIMHUA
JOJI2KHA COEJHUHUTh CEBEPO-3anafHylo 4acCTb CYLIECTBYIOIUEH KOJbLE-
BOH JIMHHH ¢ JIETHHM ABOPUOM — MeCTOM Ha okpaHHe [lekuna, Hau-
6oJiee 4acTO roceulaeMblM TYPHCTAMH.

Bropeim roposom KHrasi, HMEOLHM MeTPOIMOJIHATEH, CTal HOBBIA
COBpEMEHHBIH MOPTOBBIA Topof TAHBU3HHB C HaceJeHHeM 30 MJIH.
yesoek. CTPOHUTEILCTBO MEPBOH JIMHHH METOLOM «3aKPBITOH BBI-
eMKH» Hauanoch B 1970 r. U3 HeHTpa ropoaa o Kejae3HOAOPOKHOTO
BOK3aJsa.

B muacrosimee BpemMsl Ha JHHHH METPOMNOJHTeHAa 06paianTcs
12 noesno ¢ 6% yrpa go 20%L Beuepa ¢ mHTepBaoM 30 MHH.
DKCIVIYaTHPYEMYIO JTHHHIO TPOTSKEHHOCTBIO 5,2 KM IJIAHHPYeTCH 1po-
AauTh A0 7,4 kM. HameueHo CTpOMTENbCTBO HOBOH 8-KHJIOMETPOBOH
JIMHUH, COEAMHSIOuIed LEHTP ropoja ¢ NPOMBIIUJIEHHHIMH paHOHAMH
Ha ore.

B [llanxae HayasoCh CTPOUTENBCTBO 13,5 KM JIHHHE METPOIMOJIH-
TeHa. JIMHHSA NPOTANKEHHOCTBIO 6,5 KM C CEMbIO CTAHUHAMH COOpYXKa-
erci B Xap6uue. [lnaHupyercsl CTPOHTEIBbCTBO METPOMOJNHTEHA B
['yanuxoy.

§ 33. Merponoanten Kaabkyrrol (Mnans)

B KaabKyTTe, OAHOM M3 KpynHeHAwnx roponos Muauu, B okrabpe
1984 r. 6bl1 NPHHAT B 9KCIJIyaTalHIO MePBbIA y4acToK BXxoBaHHyp —
Acnaanfe npoTAKEHHOCTbI0 4 KM ¢ OATHIO CTaHUMAMH. B nosiGpe
1984 r. 6bl1 OTKPBIT BTOpO# ydyacTok bBenaramna — lam — Hadab
MPOTAKEHHOCTBIO 2 KM. JTH YYacTKH HABJSAIOTCS COCTaBJAIMHMH
OHOH CTPOSiEHCS JIHHHH «CeBEp — IOT'» MPOTHAXKEHHOCThIO 16,4 KM,

Cefiyac nepBbli yYyacTOK [1epeBO3HT OKOJIO 16 THIC. macca)HpoB
B CyTKH, K 1990 r. nocse nycka BceH JIHHHH 1accaXHPOMOTOK BO3pac-
Ter fo 1,7 MJIH, maccaXMpoB B CYTKH. B HacTodiiee BpeMs Ha M30JH-
POBAaHHOM YYacTKe IKCIJIYaTHPYeTCH OJHA YeThIpeXBArOHHAS CEKUHS,
[Iponaxa OH/eTOB NPOHM3BOAUTCH KAaCCHpAMH, uTo AJf Heéf)ﬂbmoro
MOTOKA [AcCa)KHPOB onpaBaaHo. K MOMEHTy mycka BCEH JIHHHH
MpONYyCK 3HAYHTEIbHO BO3PACTAIOUIETO aCCaXKHUPONOTOKa Gyaer npo-
H3BOAHTHCH C HCIOJIb30BAHHEM TYDHHKETOB, 00eCleUHBaIOIHMX aBTO-
MaTHuecKud cGop mjaarol 3a mpoesn.

CTpOHTEeNBbCTBO JIMHHHA H MOATOTOBKA 3KCIJyaTalLHOHHOTO 0epco-
Hajga ocyulectiasercsa ¢ nomoubtlo Coserckoro Comwsa. [lepsoie
METPOMOe31a MOBEIH MAUIHHUCTBI, KOTOpPble MPOXOAHIH 00ydeHHe Ha
MOCKOBCKOM METDOIIOJIMTEHE.
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[ToaeuKHOH cocTaB cTpouTcst Ha 3aBogax Maapacckoil GpupMbl
HMnrerpan Kayu ®skropu. Kaxnasiit Baron umeer 54 mecra nas cuje-
Hus 1 250 MecT A/l CTOAHHMSA, AJHHA BAroHoB — 19,5 M, wnpuna —
2,75 M. TpynHocTH BBOAA BCeil JIMHMH B 3KCIVIYaTalHi0 BhI3BaHHI
B OCHOBHOM CJIaOblMH T'DYHTAMH, B KOTOPBIX MOJ BO3AEHCTBHEM BOABI
00pasyloTcs MyCTOTH, He Pa3 NPHBOAMBIUHE K aBapHsM.

CTOMMOCTb CTPOMTE/bCTBA — OKOIO 8—8,5 MJPA. Pynuil (OKoso
900 maH. py6.). JIuHUK 3JEKTPUPHIHUPYIOTCH HA MOCTOAHHOM TOKe
Hanpsixxenuem 750 B ¢ muranuem 3. m. C. OT TpeThero pefbca.

§ 34. Merponoanrenn Ceyna u fMycana (KOxuas Kopes)

Mertponoanren Ceyaa. B nacrosiuiee Bpemsa 8-muaauonnniii Ceyi
HMEET €IMHYI0 BbICOKOIDPOH3BOAUTENBHYI) TPAHCIOPTHYIO CHUCTEMY,
KOTOpas COCTOMT M3 yeTbIPeX JIHHHHA METPOIMONHTEHA H 3JeKTPHUGH-
[[IMDOBAHHOH MPHTOPOAHOH KeJe3HOH JOPOTH.

[Tepast iunus merpomnosnntena Ceysa ajauHoi 10 KM 6bl1a OTKpbITa
B aBrycre 1974 r. u cTajna coeHHUTENbHBIM 3BE€HOM MEXy NPHIOPOA-
HBIMH MKEeNe3HOJOPOXKHEIMH JHHHAMHU. s obecneyeHHs CKBO3HOTO
MPOe3fa MO XKEeJE3HbIM A0pOoraM u JHMHHAM MeTpo Moe3ga o6opyio-
BaHbl ABYMf CHCTEMAMH 3SHEPTONUTAHHSA, DACCUUTAHHBIMH Ha Mepe-
MEHHBIH TOK HampskeHueM 25 KB u MOCTOAHHBIA TOK HampsiKeHHeM
1500 B.

Bropasa nunusa merponosnurena Ceysa — KOJbil€Basi, HMEET AJIHHY
49 kM ¥ 43 cTaHuHUH.

[Mocnennsis ouepenb 3TOH Jsumuu Obl1a OTKPHTA B jaekabpe
1983 r.

Bropas /nnHuA He cBA3aHa C XKeJE3HOH J0pPOroH, N03ITOMy moesaa
MOJYYaloT 3/J1€KTPOIHEPTHIO TOJIbKO OT HCTOUHHKA MOCTOSHHOTO TOKa
Hanpsaxenunem 1500 B. a5 TokochbeMa Ha OTKPBITBIX K MOA3€MHBIX
y4acTKax HCIMO/Ib3YeTCA KOHTAKTHBIA MPOBOA, YKDENJEHHBIH K CBOLY
TOHHeJIA.

[Mocne nByx ser skcnayarauuu B 1976 r. nepsas JnHus crajna
MPUHOCHTb AOXOA B CBfA3H C pOCTOM [aCCaxHPOMEPeBO30K [0
300 mJaH. yenosek B roA. B 1978 r. rogoBble n0X0ABl OT NPOAANKH
GUJIeTOB MOKPHIBANH HE TOJbKO 3KCIVyaTalHOHHBIE PAacXo[bl, HO H
KOMIEHCHPOBAJH YacTb KAMHTaJbHBIX 34TPAT Ha CTPOHUTEJbCTBO HO-
BBIX JIMHHH.

Benercss cTpOHTENBCTBO TpeTheil ¥ UeTBEpPTOH JHHUH o6wel mpo-
TAXKEHHOCTBIO 57 KM, KOTOPble JOJKHBI 1epeceKaTbCsl B [€HTPe ropo-
Aa Ha craHuun Yynrmypo. B pentpe ropoma OymeT mocTpoOeHo
€lI€ YeThipe CTAHIIMH B HECKOJbKUX YDOBHAX IJAA OCYUIECTBJEHHS
nepecajoKk Ha pasHble JIMHHUH.

[Tnanupyercs, uTo Ha TpeTbeidl W UeTBEPTOH JHHHAX OyAyT KypCH-
posaTth 10-BaroHHsle cocTaBbl ¢ uHTepBajJoMm 120 c.

Baronb! umeor aanny 19,5 M, wnpuny 3,18 m, npomonbHoe pac-
nmosoxenue Kpeces. C KamkaoH CTOpoHBI uMeeTcsl 4 IBYXCTBOpYAThHe
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pasaBrKHBle ABepH. MakcumaibHas BMECTHMOCTbB  BaroHa —
360 yes., yyacTkoBasfi CKOpPOCTb — 3D KM /U, & MaKCHMajbHAA CKO-
poctb — 100 KM/u. Barousl 060opynoBaHbl yCTPOHCTBAMH THPHCTOP-
HOrO peryJupOBaHusl, KOHAMIHOHHPOBAHHS H TPHHYIHMTENbHOH BEH-
THIALKEH.

Ha nyJbTe ynpas/eHnsl B KaGHHe MalIHHUCTA YKa3blBaeTCs AOMY-
CTHMasi CKOPOCTh, NPH ee MpPEBLILIEHHH BKIIOUAETCs aBTOMAaTHYecKoe
TopMOKeHHe. MexXny HEeHTPOM yNpaBJeHH H MALIHHHUCTAaMH yCTa-
HOBJIEHA PaJHOCBA3b.

Kak u Ha mepBBIX JHHHAX, Noe3ga OynyT MoJyyaTb 3J€KTpo-
SHEPrui0 OT HCTOYHMKA MOCTOSHHOTO TOKa 1,5 KB yepes KOHTAKTHbIH
MpOBOJ, 3aKpellieHHbi Ha CBOj€e TOHHENS.

Kosiest pesibcoBoro nyTu — 1435 MM, peqbebl (50 Kr/M) yJa0MeHbl
Ha 6eTOHHBble LINaJbl, 3ariybieHnble B 6anJacTHBA c10H K3 ULEOHS.

Merponoauren fycana. Bo Bropom no BennunHe ropoge KOxnoi
Kopeu Ilycane npoxusaer Gosee 3 MaH. yejsoBek. Oxupaercsd, uro
k 2001 r. HaceneHue rOpofa yBeqHuHuTcsl 10 5,8 MJH. denosek. [lycan
SIBJSeTCS BAXKHEHLIMM MOPCKHM MOPTOM, Yepe3 KOTOPBIA OCYILeCTBIS-
ercad 609% o6bema rocynapcTBeHHOH TOPrOBJIH.

Paspa6oran npoekr crpoutenbcrBa 100-KHIOMETPOBOH BBICOKO-
MpOM3BOAMTENbHON ceTH MerponoauTeHa. OcyilecTBleHHe [POEKTa
paccuutaHo Ha 20 JerT.

CTpOuTENbCTBO Hayanoch B ceHTaAbpe 1980 r. u Gyner 3aBepuIEHO
k 2000 r.

[Mpeanonaraercs, 4TO K MOMEHTY 3aBepLIEHHS CTPOHTEIbCTBA
meTponosauted Ilycana Gyaer ocyuecTBasTb 60% Bcex rOpOACKHX
MaccaXHUPCKUX MepPeBO3OK.

Ha mepBom 3Tane HameyeHa 3KCIyaTaiHs 6-BaroHHbIX COCTABOB,
a 1o Mepe pocTa epeBO30K Ha JHHHAX HAyHYT KypcuposaTb 10-Ba-
TOHHBIE COCTaBHI.

CpeaHsisi AJMHa neperoxa cocrasgser 950 M, UTO gesaeT BO3MOXK-
HbIM pea/U3alHI0 BBICOKUX cKopocTelh — a0 80 KM/4.

[Tpeanonaraemeiit 06beM MEPEeBO30K OXKHIAETCA MEHBLIHM, YeM
B Ceysie, B CBA3H C ueM 37echb OyAyT 3KCIJIYaTHPOBATbCS BaroOHBI
MEeHbIIMX pasMmepoB. [Iiuna BaroHa cocraBuT 18 M, a mHpuHA —
2,78 wm.

§ 35. CrposimiHecsi JHHHH METPONOJHTEHOB

Bypanemt (BHP). B okrabpe 1984 r. caaH B 3KclIyaTamuio HoO-
BbIH yuacTok AuHOH 1,6 KM ¢ aBymA craHuuamu. IIpoponkaercs
CTPOWTEBCTBO MOJA3EMHBIX yUacTKOB Bynanemrckoro MeTpomnoauTeHa.
B 1988—1989 rr. nyianupyeTcs MyCcK €ule ABYX y4acTKOB ofuied MIn-
HOl 7,2 KM ¢ cembio craHpusiMu, B 1991-—1993 rr. GyneT 3aKOHUEHO
CTPOMTEJbCTBO HOBOH JIMHHH NJMHOH 3,3 KM. I'éHepa/bHBIM I[J1aHOM
CTPOUTEIBCTBA METPOINOJNHUTEHA NPELAYyCMOTPEHO COOPYKEHHEe YeThlpex
JUHHE 06uIell TPOTAKEHHOCTBIO 75—80 KM,
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Bapwagsa (IMMHP). 3pecb crpouTcsi mepBasi JIMHHSA METPOMOJIH-
TeHa LJIMHOH 23 KM ¢ 23 craHuusamu. [Tpoxoaka B paiioHax ClJIOWHOM
FOPOJICKOH 3aCTPOMKH BeeTcsl IHTOBHIM CMOCOGOM. YYacTOK AJHHOM
12 kM niaHupyercs cnaThb B 3Kcmayatapdio B 1990 r., eme 4,5 K —
B 1992 r. u 65 km — B 1994 r. Tlpu npomyckHOH cMOCOGHOCTH
38 ThHIC. yeJOBEK B Yac B KaM/JOM HamnpaB/JeHHH JHHHA OGecreuuT
0KoJI0 259 of6bema ropoACKHX MaccaxKHPCKHX MepeBO3OK.

[Tpeanonaraerca HCHONb30BaHHE BArOHOB COBETCKOIO MPOHM3BOJ-
CTBA, KOTOpble GYAYT ABHraTbCs ¢ MAKCHMAaJbHOH CKOpOCThbIo 90 KM/u
(KoMMepuecKasi cKOpocTb — 38 KM/4) ¢ MHHHMAJIbHEIM HHTEPBAJIOM
150 c. TenepanbHBIM MIaHOM MPELYCMOTPEHO COOpYKeHHE B Bap-
uIaBe YeThipex JHHHA MerTponojureHa o6umied NpOTAKEHHOCTHIO
87 Kkm.

Manyectep (Bennko6puranns). [OpOICKHMH BAACTAMH PacCMOT-
peH MpOoeKT nepeo6opPyNOBaHUSA LIECTH NPHIOPOAHBIX KeJe3HOL0POXK-
HEIX JIHHHA B JIMHHM MeTpomnoJiHTeHa. Ha rpaHupe menosoro peHrpa
ropoaa OpeayCMOTPEHO CJHAHHE JHHHMH [MONAapHO B TPH CTaHHH.
CoenHHHTe/bHbIE TIEPErOHBI MEXKAY HHUMH GYAYT MPOJNOMKEHBI MO M0-
BEPXHOCTH, TaK KaK CTPOHTE/IbCTBO TOHHENEH B [€HTPE ropoja morpe-
GyeT 3HAaUYMTe/bHHIX JOMOJHHUTENbHLIX 3aTPAT BPEMEHH H MaTepHa/lb-
HbIX cpencTs. B HasemHOoM BapuaHTe paGoTel GyayT 3aBeplUeHbI
B TeueHue 5 jer. Ha merpononutene 6yner 3anesictsosana 61 craH-
LHUf, B TOM YHCJIE€ HECKOJIbKO MepecajouHBX CTaHiui, obecnedyuBao-
UIHX CBA3b C KEJE3HOJOPOKHBIMH JIHHHAMH.

MakcumasibHasi CKOPOCTb ABHXKEHHS M0e310B — 80 KM/4, MHHH-
MasbHblA HHTepBal — 200 c. diekrpocHabxkeHne GyaeT obecneyeHo
Ha [OCTOSHHOM TOKe HamnpsixkeHueMm 1,5 kB (Ha BHey/nHUHBIX yyacT-
Kax) u 750 B (Ha yaunax).

lere6opr (llBeuns). B 1983 r. 6buta cpaHa B 3KCIUIyaTapHio
nepBasi oyepeib BOCBMOH JIMHHM METPOMOJHUTEHA, KOTOpas BPEMEHHO
IKCIUTyaTHPYeTCH KaK JIHHHS CKOPOCTHOTO TpaMBasi. [LONoJHATENbHEI i
yTh YJIOXKEH HA Y4acTKe QJIHHOH 2,5 KM ¢ OTBETBJEHHUAMH OT LIECTOH
H CE€AbMOH JIMHHH, YTO MO3BOJSET NPONYCKATh YaCTh M10€310B C 3THX
JIMHHH 110 KpaTuaHuleMy MyTH K 11eHTpy ropoaa. B 6amxkaiiuiee Bpems
CTPOUTEJNBCTBO AOMNOJHHTENBHBIX nyTeHd Gyaer mpoaos:keHo. Usyua-
€TCS BO3MOKHOCTD NPOAJIEHHA BTOPOH H MATOH JHHHUH B paiioH bakka,
KOTOpHIH pacroiokeH B 4 KM K CeBepy OT LleHTpa ropoga H obcay-
KHBAETCH TOJBKO aBTOGYCaMH.

Croxroapm (LlBeuus). 3pech 3aBepuieHbl paGoOTH HAa HOBOM
MOA3EMHOM y4YdCTKe METPONONHTEHA AJHHON 6 KM C NATHIO CTaHIHUA-
MH. PaccmaTpuBaercsi BO3MOXKHOCTb COODYKEHHS €ule HECKOJIbKHX
y4acTKOB METpOIOJHTEHA.

Kanp (APE). Cpenu MHOTHX METpOMOJHTEHOB MHpa OLHHM H3
HHTePEeCHeHIINX OyleT nepBulii Ha AdpHukanckom KoHTHHeHTe Kaup-
CKHH METPOTNOJIHTEH.

CTpouTesH NPOKNAbIBAIOT MO Y/IHIAMHU NepBhie 4 KM M0A3eMHOM
vaructpasnu bosnbuioro Kaupa ¢ wectoio cranuusimMu. [lepsbiil yuacTok
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CBSIKET BOK3aJl XKeJe3HOqopoKHOH craHiuud Ky6pu JIuMyH H BOK3as
Pawmsec ¢ 0xkHo# yacteio ropoga Cagxena CeiiHal.

[lepsas ryaBHas noj3emMHas CTAHIHA yKe 3a/10XKeHa MOA [J10-
waapio Taxpup Hegaseko or gonuHbl Huna. dra cranuusa pacnodo-
eHa B ABYX YPOBHSIX, YTO [O3BOJHT B JAaJjbHeHLIEeM OpraHH3OBaTh
nepecajKy facca)KMpoB Ha HOBBble CTPOAUIHECH JHHHH.

[TpoekToM mnpeaycMarpHBaeTcsl MEpPBYIO JHHHIO NJHHOH 42 KM
MMOCTPOUTH /15l NE€PEBO3KH [1aCCaXXKHPOB H3 I0XKHOH B CE€BEPO-BOCTOU-
Hy10 yactb ropoga. OHa cBsiXKeT ]1Ba IIPHTOPOJHBIX KEIE3HOL0POK-
HBIX yyacTKa.

[Tocsie noCTPOHKH METPOMOJIUTEHA PHTrOPOAHAA KeJe3Hasd gopora
10K HOH yacTH ropoaa cesker pafionn Cagxkena Ceina6 u Crapbii
Kaup ¢ HHAycTpuaJbHBIM peHTpoM XeayaH, rae MpoXKHBaer Gojee
100 TeIC. yesoBeK, paboOTAIUX HA METAJYPrHYECKOM 3aBOje, [10-
CTPOEHHOM ¢ moMmoulblo H yuactuem Coerckoro Corosa.

Ha kaprax Kaupa IOxkHasd npHropogHas KejesHas [0pora,
HAyilas no ropoay, 4acTo OTMeuajJach Kak MeTPOINOJHTEeHOBCKaf,
BOT 1oueMy OHITyeT MHeHHe, uTo B KaHpe cyuiecTByeT MeTpo.

ITOMY CHOCOGCTBOBANa TAaKxKe I[POBEJEHHAA DPEKOHCTPYKIHA
YUaCTKOB 3TOH JIMHHH, e B3aMmeH OOBETIIABIIMX MOA3EMHHIX Mepe-
X0[0B OBIIH MOCTPOEHBl MOCTOBBIE MELIEXOAHbIE 1ePEeX0bl, O3BOTHB-
LIMe YBEIUYHTH CKOPOCTH ABHKEHHS H YMEHBLIHTb HHTEPBAJ MEXLY
noe3faMu 10 4 MHH, T. €. TPUOJH3UTD €T0 K yCJOBHAM METPOIMOJHTEHA.

CTpOHTEIbCTBO MOA3E€MHBIX JIHHHH BELETCA C yUETOM 0COGEHHOCTEH
rpyHta erunerckod crosuubl. [loysa DBosbuioro Kaupa uiaucras,
TOJIIHAHA Wia npesbiraer 10 M. JToO pe3yabTaT AEATENBHOCTH HHJb-
ckux Boa. Hap sTuMu mouBamH HAXOAMTCH MECOK H uieOeHb.

B Takux yc/J0BUAX CTPOHMTENBCTBO TOHHeJeHl ryGOKOro 3aJjoxe-
HHUS 9KOHOMHUECKH Helenecoo6pasHO H, KpOMe TOTO0, OCJOXKHHJIO Gbl
MPUBS3KY JHHHI METPOIOJNHUTEHA K MPHUTOPOAHBIM JHHHAM KeJe3HOH
poport. [To3TOMy MeTpOMNOJNHTEH CTPOHJICA CMoco00M MEJKOro 3a/0-
XKeHHd.

CTpOHTENbCTBO BeJNOCh (PAaHUY3CKHMH CHEHaJHCTaMH, HMEK0-
IIMUMH AOCTaTOUHBIH ONBLIT B 3T0H o6aacTH. [IpoeKkToM (paHLY3CKHX
MHXKEHEPOB IpeiyCcMaTPHBAJNOCh 3aKpbiTHe [BHKEHHA Ha YJHLAX,
r/e NpoXojuaa Tpacca, He Gosee ueM Ha 6 mec. CoopyXKeHHe TOHHEA
OCYULIECTBJANOCH 03TanHO. BHayase NpOH3BOAU/IACE BhIEMKA TDYHTA
0 BceMy ceyeHHI0 GyAyuiero TOHHeA. 3areMm 10 06eHMM CTOpOHaM
TOHHEJA COOpYXKaJHCh IyGoKue TpaHWeH 15 GETOHHDOBAHHA €ro
cteH. [Toce 3arBepaeBaHus GeTOHA MOHTHPOBAMHCh OTAEJbHBIE 3Jl€-
MeHTBl cO6OpHO# OGHeJKH, a 3aTeM BeJdHCb pabGoThl 1O YCTPOHCTBY
JOPOXKHOTO MOJNOTHA TBEPAOTO MOKPBITHA YJIHII.

[Tocsie BO306GHOBJEHHS! [BUKEHUSA MO YJAHIIAM, CTPOHTEJNBCTBO M0OA
3eMJyell MPOAO/KAJIOCH: [OATOTABAMBAJHUCH TPACChl, YKJaJbBaICH
NyTh, CTPOUJHCh CTAHIIHH, MOHTHPOBAJOCh 060PYL0BAHHE,

[Tono6GHBI MeTox COOpYXKEHUS METPOINOJHTEHA BeCbMd HHTepeceH
H 3ac/]Y:KHBaeT M3yuyeHHs M PaclIpOCTPAHEHHS, B TOM YHCJEe H y HAc
P CTPOUTENbCTBE TOHHENEH MeJKOro 3a/0XKeHus, TaK KaK rapaHTH-
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pPYeT COXPaHHOCTb OKPYXKAOLKX 3AaHHH, a NpH MSATKHX [0YBax
npeaoxpansier or onoasHed. Ocoboro BHHMAHUS 3aCJYXKHBAOT
CPaBHHTEJ/IbHO HEOOJIbILIHe CPOKH 3AKPLITHS YJIHLL JJ15l IBHXKEHHS aBTO-
TpaHCIOpTA.

CoopyxxeHne nepBOro yuactka I[LIAHHDOBANH Ha4aTh eIle B
60-e roabl. Eme Torga coBeTCKHe ClELHANHCTH BMECTE€ C €rHmeT-
CKHMH HHXXeHepaMH pa3paboTaJii ONTHMAJbHYIO TPAHCIOPTHYIO CXe-
MY, KOTOPOH MpeaycMaTpPHBa/I0Ch CTPOHTENBCTBO CKOPOCTHOH MoA3€eM-
HOH marucrpani. Onnako BoiHa ¢ Mspaniem nomeurana ocyuects.e-
HHIO 3TOH IpOrpaMMmbl.

Ha nepBom 3Tame miaHHpyercsl BBECTH B 3KCILIyaTAlHIO TOJNBKO
4 XM ydacTka MerpomnosiHTeHa. [lanbHefiliee CTPOHTENLCTBO MOXKET
3aTSHYTbCA, NOCKOAbKY Npob/ieMbl HUHAHCUPOBAHHSI paboT OKOHYa-
TeIbHO HE pELIeHH.

Tyuuc. IlepBasi 1HHUST TyHHCCKOrO MeTPOMOJHTEHA ANHHOH 8,1 KM
NpHHATA B 3KclayartauHio B 1984 r. Bcero B TyHHce reHepaJsibHbIM
MJAHOM IMPeNyCMOTPEHO MOCTPOHTH 4 JHUHHH obwell AnNHHOH 26 KM.
Bropas snuHHA naMHOH 7,4 kM cjnaHa B 3Kcnayatapdio B 1985 r.,
ocTaJibHbie B€ Hamed4eHO BBecTH B 1988 r.

barpan (HMpax). 3ak/nioueHsl KOHTPAKThl Ha pabodee IPOEKTH-
poBaHHe MepBoi ouepelH merponoauteHa B Barmane. Ilpoekrom mpe-
AYCMOTPEHO COODYX€HHe [BYX MOJ3eMHbIX JHHHH oOOwwed AJHHOH
32 xM ¢ 36 craHuHsIMH. [10/10BHHY A/IHHBI TOHHeJeH HaMedeHO NMPOHTH
U{HTOBLIM METOAOM, BTOPYIO 4aCTh — OTKPLITHIM CMOCOGOM. DJIeKTpo-
cHabXeHHe MPEeIyCMOTPEHO OT NMOABECHOH KOHTAKTHOH CEeTH MOCTOSAH-
HbIM TOKOM HamnpsixkenHeMm 1500 B. CrpourenncrBo Hauato B 1985 r.
[To mpoekTy nepBas o4depeanr merpononnrteHa k 1990 r. 6yager nepeso-
3UTb exenHeBHO okojio 150 ThiC. yenoBek, a K 2000 r.— go 1 maH.
uenoBek. [1poekTHpyerca Bropasi ouependb aauHod 11 xm ¢ 10 cran-
uvsimi. Ha Gosiee oTpasieHHyI0 mepCrneKTHBY 3alllaHHPOBAHO CTPOH-
TeJAbCTBO TPETbEH O4YepeH METPOMOJHTEHA.

bpasuana. B DBeny-OpH3oHTH Bejercss CTPOHTE/bCTBO [€DBOH
ouyepend HAa3eMHOH JIHHHH MeTponoJHTeHa. Betynaer B s3xkcnayarauio
MepBbIf y4acTOK AMHHOH 12 KM ¢ cemblo craHiusmH. [lapasnensno
MyTAM METPOIOJUTEHA, HMEIOWHM KoJsielo 1600 MM, MpoJioXKeH OTAeb-
HBIH yTh JAS rPYy30BHIX M0e310B. D/1eKTPOCHabKeHHe PedyCMOTPEHO
OT TOABECHOH KOHTAKTHOH CeTH Ha MOCTOSIHHOM TOKe HalpsiXKeHHeM
3000 B. B 1987—1988 rr. Hame4eHO CaaTh B 3KCIIyaTallHiO elle
OIMH Y4aCTOK C MmeATblo craHuusmHd, a B 1990—1991 rr. yyactok ¢
tpeMs craHuusiMH. CTpOHTENbCTBO BTOPOH ouyepeqH MEeTPOIOJHTEHa
C CeMbIO CTAHIIHSMH 3aMJaHHPOBAHO HA MepCleKTHBY H J0JXKHO ObiTh
3akoHueHO K 2000 r.

B Tlopty-Anerpd Ha 3aBepliaiolliell CTaJHH CTPOHTENLCTBA HAXO-
AUTCH TepBas odepelb HA3€MHOTO METPOINOJHTEHA AAHHOH 27,7 KM
¢ 15 craHuusAmH.

Kapakac (Benecyana). IlepBasi nuHusi merponoaureHa B Kapa-
kKace B 1983 r. (nepBblll roa skciiyatauHH) obecrneunsa MnepeBO3KH
55 MJH. yes., a B 1984 r. yxke 80 MaH. B craanu cTponTenbCTBa Haxo-
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JAATCS HOBBIH Y4aCTOK NEPBOH JIHHHH AJHHOH 9,4 KM H BTOpas JIHHHSA
JJHHOH 14 kM. PaszpabatniBaercsi NMPOEKT TpeTbeH JHMHHH [JHHOH
18 KM H OTBeTBJeHHH OT BTOpOH JIMHHHU JJHHOH 9 KM. ,

Manuaa (Puaunnunbl). B konne 1984 r. npuHsATa B 3KCN/yaTalHIO
nepBasi 3CTakajHas JUHHA METPOIoJNHTeHA B MaHHJe AJHHOH 15 KM ¢
18 craHuusiMH, KOTOpasl crpounacs 2,5 roga. JIuaus Bkaodaer B ce6s
G6onbuiod merpoMocT 4epe3 peky Ilacur. Ilpoekrom npeaycmorpeHo
COOpYKeHHE ellle OAHOH AHaMeTpasbHOH H KOJbLEBOH JHHHA Merpo-
MOJIHTEHA, KOTOPHIH MOc/Ae BBOAA MX B 3KCIJyaTauHio OyneT HMeTb
0o6ULyI0 NPOTSAXKEHHOCTb 0K0JIO 50 KM ¢ 50 CTaHUHAMH.

banrkok (Tamaann). [1poekTHpyeTcsl CTPOHTENLCTBO METPOMNOJIH-
TeHa B DaHrkoke, Heo6XOZHMOCTb KOTOPOTO 06YyC/0BJ€HAa OHICTPhIM
pocToM HaceseHusi ropoga (kK 1990 r. uHcio xkuTejeHl NOCTHTHET
8,3 M. ues1.). [1peasioxen npoekt Tpex JHHHH o6liel AauHOH 61 KM.
BBHAY C/10KHOCTH HHKEHEPHO-Te0JOrHUYECKHX YCJIOBHH MpepycMorpe-
HO COOpY:K€HHe JUIIb OJHOrO MOA3€MHOr0 y4acTka JJHHOK 1 Km non
HCTOPHYECKHM MaMSTHHKOM, a BCe OCTaJbHble JIHHHH NPOHAYT 110 3CTa-
KagaM. MHHHMaAbHH paguyc KpuBbIX 300 M, B OTAENBHBIX CJyya-
ax — 200 M. IlyTh 3ampoekTHpoBaH Ha Xe/ne300eTOHHBIX llInaJjax
H o6pqHOM Oajgacte. JuekTpocHaGxeHHe Oyger obecredn-
BaTbCA uyepe3 TPETHH peJbC Ha I[OCTOSSHHOM TOKE€ HalpsiXKeHHeM
1,5 kB. ITo nporHo3am y:Ke B mepBHIH o 3KCILIyaTalHH METPOIOJHTEH
6yner mepeBO3WTb CBbIlIEe 2 MJIH. 4eJOBeK B aeHb, a B 20050 r.— no
3,6 MAH. YeOBEK B J€Hb.

Ilpopon:kaercsi pa3BHTHE METPONOJUTEHOB MHOTHX rOPOJIOB MHpA.
Hecmorpst Ha HeKOTOpOe coKpaliieHHe KOJHYecTBa NacCcaxHpoB, nepe-
BO3HMbIX METPONOJHTEHaMH, H3-3a JOPOTOBH3Hb NpOe3a 3TOT BHIA
rOPOJICKOr0 TPAHCIOPTA NO-MpeXHEMY Moab3yercs 60/b1IONR MOnyasap-
HocTbio. [laxe B Takux crpaHax, kak CHIA, Bpasuaus, Kanapga,
rje 3aTpyaHeHa KOHKYDEHIIHs C aBTOMOOHAAME H aBTO6YCaMHi, CTPOH-
TeJ1bCTBO CKOPOCTHOrO peJbCOBOrO TPAHCIOpPTA MPH3HAHO HAaHJAYY-
MM pelleHHeM 1po6JjeMbl TOPOACKHX NepeBo30K. [loarocpounsie
NPOrHO3bl YTBEPIKAAIOT, YTO PA3BHTHE METPONOJHTEHOB OyneT HATH
C HapacTaloUUMH TEMIIaMH.

§ 36. IoaBHKHOM# COCTAaB METPOMOJHTEHOB

O6wne cBepeHnsi. B MupOBOil npakTHKe MeTpPOBArOHOCTPOEHHS
HallJIi IHHPOKOe NPHMeHeHHe pellieHHsl, COOTBETCTBYIOIHE COBPEeMeH-
HOMY YDOBHIO T€XHW4E€CKOr0 Pa3BMTHA. DTO OTHOCHTCA K Ky30BaM
BArOHOB, BHIIIOJHEHHKIM H3 JIETKHX CIIaBOB HJIH HepXKaBeoliel cTanH,
TeJIeXKKaM BaroHoB, KOHCTPYKIUHUAM TaroBoro npusoaa. llupokoe npu-
ME€HeHHe HallJla TakXe CHCTeMa THPHCTOPHOTO peryJHpOBaHHsA
4acTOThl BpAll€HHS 3JeKTpPOABHrarejedl IOCTOSIHHOTO H MepeMeH-
HOrO TOKa.

IToBbiuleHHe HafeKHOCTH TEXHHYECKHX CPeACTB CIoco6CTBOBAJIO
6osee cTporomy COOJIIOJEHHIO IPapHKOB IBHXKEHHS, MOITOMY, HECMO-
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TPS1 Ha pacTYLLyl0 CTOHMOCTb MpOe37a, MOBLICHJAACh MPECTHXHOCTD
METDOIOJIHTeHa, YTO, B CBOIO o4Yepejb, MPUBJAEKIO HOMOJHHTEIbHEIX
naccakHpoB.

OnHHM H3 Ba)KHEHUIHX HOBBIX KOHCTPYKTHBHBIX DelleHHH siBjsi-
eTcsl 000pynOBaHHe BaroHOB ACHHXPOHHBIM TATOBBLIM JBHIaTejieM.

ACHHXpOHHbIE [BHraTeJNHd MPOCTHl MO KOHCTPYKUHH H HaZeXKHbI
B 3KCIJyaTalHH, MTOCKOJAbKY He HMEIOT KOJLJIEKTOPHO- [II€TOYHOTO Y3/1a.

Hnest vcrmosb30BaHHs acHHXPOHHHIX ABHraresniedl Ha MOBHXKHOM
coctaBe He HOBa. McnbitaHusi acHHXpOHHBIX gBHrarenell GbUIH MpO-
BeneHbl eule B 1892 r., ogHako B Te BpeMeHa HX LIHPOKOe NPHMeEHeHHe
He MOIJO ObITh peanH30BaHO H3-32 HECOBEPIIEHCTBA COIYTCTBYIOLUIHX
TEeXHHYeCKHX peuleHHil. B 70-x rogax Hauiero crojeruss K 3ToH HJee
BEPHYJHCh MpeXK/e BCEro H3-3a IPOCTOTH H MEPCNEeKTHBHOCTH acHH-
XPOHHOrO jBHratelsi. 2T1oMy crnocoO6cTBOBA/NH Takxke HOBeHIIHe
JOCTHXKEHHS B OOJACTH 3JEeKTPOHHKH.

Porop acHHXpPOHHOro ABHraTe/isi COCTOHT H3 CTEepXKHeH, CBI3aHHbIX
MexJy cob0i NByMs KoJbllaMH. B HeM Her c/abhulX y3J0B, O3TOMY
4acTOTa BPalleHHS MOXKeT GbiTh YBEJIHYEHA 110 CPABHEHHIO C 4aCTOTOH
BpallleHHsl AKOps ABHrarteisl MOCTOSIHHOrO ToKa. B peayabrare macca
ABHraTe]sl MOKeT ObiTb CHHXKEHA.

OpHako a/s1 ynpaB/ieHHs aCHHXPOHHBIM jaBHrarejeM Tpebyercs
UMeTb AOMOJHHTE/NbHbIH Npeobpa3oBaTe/b YAacTOThl MHUTAIOLLETO HA-
NpsIXKEeHUs], BLIIOJHAEeMbI 06bYHO Ha 6a3e MHBEePTODPHOH yCTAHOBKH
{uHBepTOpa).

Ha BaroHax ¢ acHHXDOHHBIMH gBHTaTeJasiMH [1apHKCKOro MeTpo-
MOJIMTEHA YCTAHOBJEHH ABa JBHraTte/si MOIHOCTbIO M0 250 KBT H nBa
HHBepTopa. CHJ/IOBas 1ienb HOBOrO BaroHa GoJiee NpocTa, TaK Kak HH-
BepTOp O6ecrneyHBaeT TATOBHIA H TOPMO3HOH DEXKHMBI H H3MeHEHHe
HanpsikeHus Ha aBHrarese 6e3 Mepek/IOYEHHHA B CHJOBOH LeMH.

BHenpeHHe acHHXPOHHOTO gBHTare/isl HA MOJBHXKHOM COCTABE MeT-
POMNOJIHTEHOB AA€T 3HAYHTEJbHYIO SKOHOMHIO 3JIEKTPHUYECKOH 3HEPTHH,
MOBHIIIAET HAaAeXHOCTh 3JEKTPHUYECKHX LeMeH, yrnpollaer KOHCTPYK-
LLHI0 H 3KCILIYATallHIO BATOHOB,

Hasnee 6yayT paccMOTpEHbl HEKOTOPHIE OcOGEHHOCTH HOBBIX Baro-
HOB, HClOAb3yeMbiX HA MeTponoauTeHax OPI u $nonuu.

TMonsuxknoli cocras Tokuiickoro merponoaurena. B cepejune
60-X ronoB SIMOHCKHE MAlHHOCTPOHTENH BHITYCTHJIH HOBHE BaroHbl
C THDHCTODHO-HMIIYJbCHBIM peryJHpOBaHHEM H peKyNepaTHBHLIM
TopMOxKeHHeM. Ky30Ba 3THX BaroHoB ObUIH BbIMOJHEHb BHa4aJje H3
CIViaBOB aJIOMHHHsA. B Hacrosiuiee BpeMs Ky30Ba H3roTOBJSIOTCSA H3
HepXKaBewleH CTanH, 4TO 3HAYHTE/NbHO MOBLIIIAET HX HAJA€KHOCTb,

IToaBH:KkHOM cocraB crpourcs aas kosed 1067 mm u 1435 MM | pac-
cyduTaH Ha Hampsixkende 1500 B.

Yckopenne npu pasrone — 0,9—1 m/c® cpexnee 3amensieHHe mpH
pabouem TtopmOkenuH — I—1,1 m/c?, npu 3KcTpeHHOM — [,25—
1,4 M/c®, KoHcTpyKTHBHAsA cKopocTh — 100 kM/4. OcBelleHHe B Baro-
HaX JIOMHHECLEHTHOe, HMEIOTCS MOTOJIOYHbIE BEHTHASATOPH, @ Ha HEKO-
TOPLIX HOBBIX BaroHaXx YCTaHOBJ/EHb KOHAUMLHOHephl. Ho naxe mpu
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3THX YCJOBHSIX B BarOHaX AYIIHO H3-32 HHU3KHX IOTOJIKOB Ha CTaH-
LHsIX, GOJILIIOTO KOJIMYeCcTBa MAacCaKHPOB H xKapkoro kaumara. Macca
BAroHa ¢ aJIOMHHHEBHIM Ky30BOM [IpHUuenHoro — 22,5—26,3 T, moTop-
Horo — 33—35,8 T; NMpH Ky30Bax U3 HepxkaBewlued crajH Macca
NpHLeNnHoro paroda okojo 30 T, MoTopHOro — okosao 40 T.

[1pumeHeHHe aJIOMHHHEBOTO Ky30Ba MO3BOJIsieT 3KOHOMHTB 10 109
3JIeKTPDO3HEPTHH (3a cder MeHblUIeH MaccChl), OgHAKO UIIH(OBKA
Ky30Ba Tpebyer 3Ha4HTEeJNbHHIX TPYAOBHIX 3aTpar. Ky3oBa U3 Hepxa-
Bewileldl craju He TpeGylor IJAU(POBKH, Gojee MPO4HH H MOXKAPO-
ycroiuuBel. Celiuac npoBeseH psag paboT, MO3BOJHBIIHX CHH3HTb
MacCy Ky30Ba H3 HepXKaBelolled cTajJH g0 Macchl AJIOMHHHEBOro
Ky3oBa. IlpumeHeHH HOBH€ TeXHHYECKHe pelIeHHs, MOBbILIAIOIIHe
MPOYHOCTh H KECTKOCTh KOHCTPYKLUHH B DalHOHe NBEPHbIX H OKOHHBIX
IPOEMOB.

B3ameH ogHOCTBOpYATHIX ABeped, HMEBIIHXCA Y CTapbiX BAroHOB,
HOBble BaroHH O0OpynOBaHbl Da3aBHKHBIMH ABYCTBODYATHIMH JABe-
pAMH wHpHHOH npoema |,2 M. B aBapHHHBIX CHTYaLHSAX NaccaXHPHl
MOTYT BBIHTH H3 BaroHa 4epe3 KaGHHYy MalUHHHCTA H ClelHaJbHble
JBepH B repenHeH creHKe KaOUHBI, KOTODble MOT'YT OIPOKHAbIBATHCS,
npeBpalasicb B JIECTHHYHBIE CXOABl CO CTyIleHbKAaMH H MNODPYYHSIMH.
[IpuBOx 3THX gBepeil — MHeBMaTHYECKHH.

Hns cHUKeHHA ypOBHSA 1yMa Ha CTeHbl BaroHa HaHOCAT CJOH
NOJIHypeTaHa, a MoJbl MOKPLIBAIOT LIYMOINONIOILAIOIWHMH KOBDHKAMH
TOJWHHONR 20 MM.

Hapg aBepsiMH BaroHOB paciiosioxeHbl HHGOPMallHOHHbIE MaHeJH,
BLINOJIHEHHble HA cBerogHOAax. IIpH moxpxoae nmoe3ga K CTAHIHMH, HA
[IaHesNH BhicBEYHBAeTCs Ha3BaHHe CTAHI(HH, 3aropaeTrcs cTpeJka, yka-
3biBalowasi HalpaBJeHHe ABHMKEHHs, U Ha4MHAIOT MHrath 3eJjieHble
BepTHKaJIbHbIE MOJOCH Haj TOH gBEpbio, Yepe3 KOTOPYIO cJeiyeT Bbl-
xoauTb. Kpome TOro, maccakKHp mnosydaeT JOMOJHHTENbHYIO HH(OP-
MallHI0 [0 'POMKOTOBOpPSILEH CBS3H.

TenexKH MOgBHXKHOrO cOCTAaBa JABYXOCHBIE, PACCUHTAHBI I/ ABH-
KeHHs1 co ckopoctsiMH g0 160 km/4. Pambi Tenexkex H-o6pasHbre,
CBapHble, KOMIJIEKTYIOTCS U3 [ITAMIOBAHHBIX 3JE€MEHTOB TOJILHHOH
8—10 mm. KosecHbie napbl — le/bHOKaTaHbe gHamerpoMm 760—
850 mM.

Penykrop — Hepa3beMHBIH CO CTaJbHBIM KOPIIYCOM, HMEET Maccy
400 kr. OH mogBelMBaercsl ¢ MOMOLLIO BepTHKaabHOrO 6oJiTa, Kpe-
NSLEerocss K pamMe H PEeIYKTOPY C MOMOILIbIO PE3HHOBLIX 3JIEMEHTOB.
Hast cipeccoBKH KoJiec H I[HECTEPHH OCH B CTYIHIAX JejaeTcsl clle-
LHaJbHAA NMPOTOYKA U KaHaJ, 3aKpbIBaeMblH clelHaJbHOH MPOOKOH.
3a3zeMadIOUIMA 3J€MEeHT YCTAHOBJEH Ha KOJblle, KOTOpPOe 3aKphITO
KOXKYXOM ¢ BMOHTHDOBAHHLIM B HEro THe3j0M IJisl MeqHO-rpadHTO-
BbIX 11eTOK. KOHCTPYKIHSl HaaeXKHa, H3HOCOYCTOHYHBA, MOCKOJBKY
He HMeerT UIAPDHUPHBLIX COEAMHEHHUH, pPEMOHTONPHIrOJHA H I[pocTa
B 3KCIyaTalHH.

My¢ra tdaroBoro mpuBoga — kectkas, maccoll 40 Kr, ANHHOI
287 MM u guamerpom 265 mm. OHa npumeHsieTcs AJs1 ABHrarens molll
Hoctblo a0 180 kBT u Bpawamowum MomedTom 200 Kr- M.
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B KOHCTPYKIUHAX TesNexeK NOCAeAHHX JeT BhIyCKa NpeayCcMOTPeHO
MO ABa TOPMO3HHBIX LHJHHADPA Ha KoJece, YTO YMeHblIaeT YHCJIO
petajeil nepepauu. Tesexxka HMeeT YyCTPOHCTBA, NMPEAOTBpaWAIOLIHe
najeHue geTajed Ha NyTb NMPH HX H3JOMe.

TsroBoe ycuJHe mepegaerTcsi Ha Ky30B BaroHa 4epes TOPMO3HYHO
TATY C Pe3HHOBBLIMH 3jieMEeHTaMH HJIH 4Yepe3 LIKBOPEHb H mMapaJlieno-
rpaMM (B KOHCTPYKUHSAX [OCJAE€IHHX JIeT BBHITYCKa).

Haunbonee pacnpocrpaHeHHbIM THIIOM NE€PBHYHOIO MOABeLI HBAHHs
siBJsieTCs LIMHHTOHHOE, B COYETAHHH C KOTOPHIM NMPHMEHSIOT OObI4HbIe
HJIH OOpe3HHeHHbIe LHJAHHApPHYeCKHe BHThlEe MPYXKHHBL.

BropHn4HOe mojaBelINBaHHe BLINOJHACTCS ¢ NMpHMeHeHHeM MHeBMO-
peccop nuadparMeHHOTO THNA H THAPAB/IHYECKHX TacHTeseH KoJje-
O6aHUi, pacMosioKEeHHHX TOPH3OHTAJbHO. TesexKH MOCAegHHX BhI-
MyCKOB He HMeloT Opyca neHtpaJjbHOro nojgsewnBanus. ITneBmopec-
COpbl yCTaHaBJ/IHBAIOTCA HA cenoobpa3Hbie GOKOBLIE DAMBI.

[THeBMaTH4eckoe 0GOpyaOBaHHEe [OABHIKHOTO COCTABa COCTOHUT
H3 MOTOp-KOMIIpeccopa, CHCTeM TODMOXKEHHH, yNpaBJAeHHs! ABepsMH
H yrnpaBJieHHsl NTHeBMOPeCCOpaMH.

OauH MOTOp-KOMMpeccop o6eayKHBaeT 1Ba-TpH Barona. Kommnpec-
COpH — ABYXCTyneH4YaThle ¢ He6GO/bIIHM yPOBHEM LUIyMa H [IDOU3BOJH-
teabHocThio 2000 si/muH. [IpuBOox KoMIpeccopa OCYHIECTBJASIETCH OT
AaCHHXPOHHOTO jgBHraTesis MouwiHocTblo 15 KBT.

[TueBMaTH4YeCKHe MPHBOPHI CKOHLEHTPHPOBAHbl B OZHOH TpyImme
noj MblieHenpoHHuaeMol obonoukoit. Cocrosinue nHeBM006OpYyNOBa-
HHSl KOHTDOJHpYeTCH CpPeACTBAMH TEeXHHYECKOH JHATHOCTHKH C MO-
MOMUIBIO CIelHaJbHHX AaT4HKOB.

BHeapeHHe THPHCTOPHO-UMITYJIBCHBIX PETY/IATOPOB [I03BOJIH/IO IPH-
MEHHTh CIelHa/bHble TArOBble ABHTATENH C BLICOKOJEXALlUMH Xa-
PAKTePHCTHKAMH TOJHOrO BO30YXKA€HHS, YTO C YY€TOM peKylepalHu
JlaeT 3KOHOMHIO 3J1€KTPO3HepTHH 10 256—30%;.

[Ilupokoe mMpUMeHeHHe Hallled TAKXKe TATOBbLIA NBHUraTe/b C Hesa-
BHCHMBIM BO36yXK/JIeHHeM, HMEIOUHH XOpOUIHe KOMMYyTalHOHHbIe
xapakTepHCTHKH. Tako#l nBHraTe/b C KOMIEHCAllHOHHOH OOGMOTKOH
HMEEeT BBICOKYI0 TOPMO3HYIO XapaKTepHCTHKY H BO3BpalIaeT B CeTh
A0 80% reHepHpyeMOH 3J1eKTPO3HepTHH. MouwHOCTh TAKOTO ABHra-
teast — 120 kBT, ynenbHbi BecoBoil mokazateab — 6,6 xkr/kBr, cko-
pOCTb BbIXO4a Ha aBTOMATHYECKYIO XapAKTEDHCTHKY — 35 KM/4 MpH
MOJIHOM BO36yXaeHHH H 70 KM/4 — NpH oca1abaeHHOM.

JLaist 3a1HTHl CHIOBBIX 1€Mleldl ABHTaTeNed OT aBaAPHHHBIX PEXKHMOB
Ha KaxK/JIOM BarOHe YCTAHOBJEHH ObICTPOAEHCTBYIOLIHE BHIK/IOYA-
TesH, C6NOKHPOBAHHBIE C JIHHEHHbIMH KOHTakTopamH. [IpH HexomycTH-
MOM yBeJIHYeHHH TOKa BHIK/IOYaTe/ b cpabarbiBaer H depes 0,1 ¢ orpa-
HHYHBaeT TOK 10 HOMHHAaNbHOTrO.

Ha Bcex BaroHax yCTaHOBJi€eHa GbICTPOAEHCTBYIOWIAS 3aLIHTA OT
lepeHanpsikeHuss B ceTH. [IpH 3HA4HTeNbHOM MOBHILIEHHH HAMps-
/KEHHsI BRJIIOYAeTCs THPHCTOP H MepeKloyaeT KOHAeHcaTop (HabTpa
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Ha CONpPOTHBJIEHHe, KOTOpOe OC/AeA0BATe/NbHO C THPHCTOPOM MOKIIIO-
4EeHO K Pe3HCTOPY, WYHTHPYIOLUIEMY KOHTAKThl OHICTPOAEHCTBYIOLIETO
BhIK/104artenss. [IpH BKIIOYEHHH THPHCTOPA 3aLIHThI OT IOBLILIEHHOrO
HANPSKEHUSA 3aHHXKAeTCs yCTaBKa OTKAIOYaloweld KaTylKH GbICTpO-
AEeHCTBYIOero BhIK/IO4aTensi H depe3 10 mc Bbikaodaredb cpabo-
taeT. Takas cHCcTeMa 3allHThl yCTAHOBJEHA HAa BATOHAX C THPHCTOPHO-
HMITY/JbCHBIMH peryJsaTopamMH, paboTalolHMH B peXKHMe peKylepaiiy.

B uensix nosbilieHusi 3¢ (eKTHBHOCTH -peKylepalHd H yMeHbllie-
HHSl TellJIOBbIAe/EeHHs COTiacyloliee CONPOTHBJAEHHE B LENH TATOBBIX
ABHratesed H TOPMO3HblE PE3HCTOpPH HE yCTAHABJHBAIOTCS.

Has ynpaBjieHHst BaroHaMH, 060py10BaHHBIMH aCHHXPOHHBIMH Tsi-
FOBHIMH JBHTaTeJNsIMH H THDHCTOPHO-HMIIYJbCHBIMH MNpeo6pa3oBare-
JfIMH, YCTAHOBJIEHbl MHKPOMNpOLECCOphl. Takoe pelleHHe MO3BOJIHIIO
06ecre4nTh HenpephiBHBIH KOHTPOJ/Ib COCTOSIHHSA CXEMBbI, BHISIBHThH HApy-
LIeHHS] HOpMAaJIbHOH paboThl H BLIBOJAHTH HH(POPMALHIO O HHX HA [IHC-
MJel MallHHHCTA.

OcoO6bilt HHTEpec npeacTaBjsier HATHOCTHYECKOe 060pYAOBaHHe,
CO3JaHHOE B CBSI3H C HAa4ajoM 3KCILIyaTaiHH BaroHOB ¢ THPHCTOPHO-
HMITyJbCHBIMH PeryJasiTopaMH H Moe3gH0H aBToMaTHKOH. OHO COCTOHT
H3 TlepeABHXKHBIX YCTPOHCTB MO NPOBepKe THPHCTOPHLIX PEryJATOPOB,
KOHTAKTHBIX CXeM, CHCTeM ITHEBMAaTHYeCKOro 060pyA0BaHHS H aBTOMA-
THKH. COCTaBHOH 4AaCThIO 3THX YCTPOHCTB SIBJASIETCA MeyaTalolee
YCTPOHCTBO H MHKpoOMpoileccop. B nemo M Ha peMOHTHBIX 3aBoAax
HMEIOTCH ClleqHajbHble AHATHOCTHYeCKHe CToHJa, 060pynOBaHHbIE
9BM, nyabToM yrnpaB/eHHs ¢ gHCIieeM, G6J10KOM NMAaMATH H MedaTalo-
LIHM yCTPOHCTBOM.

Benyuiie ¢upmbl SIMOHHH NMPOROMKAIOT HAayuHblE HCCJ/EAOBAHHSA,
Halnpas/eHHble Ha Gonee UIMPOKOe BHeADeHHe acCHHXDOHHBIX THTOBBIX
ABHTaTe/ell, MOBHUIEHHe CKOPOCTeH ABHXKEHHH H yJydlleHHe Ipe-
JeJbHbIX O4epTaHHH MOABHXKHOTO cocraBa (rabapura).

[TonsuxkHOH cocTaB FMOHCKHX METPOIO/HTEHOB B CBA3H C NMpHUMe-
HeHHeM HOBeHIIHX TeXHHYeCKHX pelieHHH HMeeT PHA TPEeHMYLIeCTB,
TJIABHBIMH H3 KOTODhIX SIBJSAIOTCH: MOBLILIEHHAA 10X ap06e30NacHOCTh;
3KOHOMHUYHOCTh (10 30% 3KOHOMHH 3/1eKTPOOGOPYI0BAHHA); BbhICOKAS
HajeXHOCTh H DEeMOHTONPHTOAHOCTb, 3HAYHTEJNbHHH CPOK CJYyXKObI
OTAe/NbHBIX y3/10B H feraniell 6e3 peMOHTA H 3aMeHbl CMa3KH; BO3MOX-
HOCTb 3KCIJIyaTallUH TOJBHXXHOTO COCTABa Ha JIMHHSAX C YKJIOHOM 10
60° /oo; HU3KHIl ypOBeHb SKCMYaTaLHOHHBIX PACXOLOB.

[MonsukHOH cocras merponoarrenos PPI. B ky3oBax BaroHos
METPOINOJNHTEHAa HALWIH IIHPOKOe NPHUMEHeHHe JerKHe anloMHHHeBbie
CIUIABbl, B KOHCTPYKIHH TeJeXeK — HOBble CHCTeMbl [OJBelINBAHHSA,
4 B KOHCTPYKIHH TSIFOBOTO MPHBOAA — OAHOMOTOPHbBIE TEJIE€KKH C
OTIOPHO-pPAMHBIM NMOABeUIMBaHHeM ABHratess U penykropa. las pery-
JIHPOBAaHHS TOKA 371€KTPOBHrarTe/ e HCIO/b3yIOTCH THPHCTOPHLIE Npe-
o6paszoBaTeH.

Ha merponoanrenax ®PI 3a OcHOBY mpHHSITA JBYXBaroHHAas
CeKuHs ¢ KaGHHAMH yrnpaBjeHHs 110 OGOHM ee KOHIaM.
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Taxkas CEeKUHsA HMeeT clelylouiHne TeXHHYeCKHe XapaKTepHCTHKH:

JavHa CceKuuu ... . . . . . . 37150 mm
» BaroHa . . . . . . . . . . . 18000 mMm
Basa sarona . . . . . . . . . . . 12000 mm
Uupuna . . . . . . . . . . . . . 2900 mMm
Bbicora . . . .. . 3530 MM
Bricora mona or ypOBHH FOI0BOK penbcos . 1100 MM
YKo mMecT s CHAeHHA . . . 98
Hucso CTOSUMX MECT H3 pacyera 8 uen na | M2 384
BMecTUMOCTD CEKUMH . . . .. . . . 482 uena.
Macca cekuuH 6e3 naccax{npos e 51,7 1
Macca cekUHMH ¢ maccaxupamd . . . . . 83 1
Ycxkopende . . . . . . . . . . . .13 M/c
3amensienve . . R - M/c
Hanpsixenue B KOHTAKTHOM cetd . . . . . 750 B
Yucno TATroBbIX ABHrarened . . 4
CyMMapHasi MOILHOCTb THTOBHIX ﬂBuraTeﬂen 720 kBt
MakcHManbHas ckopoctb . . . . . . . 80 km/4

CoepuHeHHe JABYXBArOHHBIX CEeKUHH B M0€31 OCYWECTBJSETCs
NPH MOMOILH aBTOCLENKH.

Yerripe 60KOBHIX TOKOPHEMHHKA CEKIHH COeAHHeHb MeXay coGof
H 06ecreuHBaIOT HeMpephBHbIA TOKOCheM HAa BceMm myTH. O6a Barona
CEeKLHH UMelT o6ulylo akKyMyJasATOpHYIo 6aTapeio H o6uylo MHEBMO-
CHCTEMY.

[Tox KaxXkaylo ABYXBAaroHHYIO CEKIIHIO TMOAKATHIBAKOTCS ueThipe
O HOMOTOpPHbIE TeneXKH. CoBpeMeHHas Te/I€XKa HMeeT CleaylouiHe
TEeXHHYECKHe XapaKTepHCTHKH:

Baza . . . . . . . . . . . . 2100 mm
uamerp koec . . . . . . . . . . 900 MM
Macca Tenexkd . . . . . . . . . . 6,4 1

Tenexka — OQHOMOTOpDHAS, NPHBOJ Ha KOJECHble Naph OCy-
L1ECTBASIETCS MPH MOMOILH NPOLOJbHO PACMOJIOXKEHHBX ABHUraresen
yepe3 OAHOCTYNMEHYaTyl0 THIOHAHYIO Mepegady.

Pama TesieXKH HMeeT CBapHYIO KOHCTpYKLHIO, H-06pa3noit ¢popmbl,
COCTOHT M3 MOMEePEedHbIX H Mpoao/bHbIX 6aJ0K KOPOGHATOro CedyeHHsl.
B KoHcTpyKuHH 6yKCOBOro y3aa (HKCATOPH pPEe3HHOMETAJJIH4eCKHX
peccop yCTaHOBJIEHbl B IPOEM PAMBl C MIOMOILBIO KOMIIEHCATOPOB, 4TO
I03BOJISIET MOJY4YHTb BHICOKYIO TOYHOCTb PACIO/IO0KEHHSA OMOPHBIX MMO-
BepxXxHocTeH, a cJenoBarel]bHO, H NapaJ/JelbHOCTh KOJECHHIX map
B TeJ€XKKe H, KaK CJeACTBHe, HEOOXOAHMYIO PA3HHILY B AaBJEHHAX
Ha pesibc OT KoJec ¢ 3aAaHHBIMH fomycKaMH (He Goaee 2%).

[MpuMeHeHHe pe3HHOMETAJVIHYeCKHX Peccop Mo3BOJIsieT 0TKa3aThCs
OT GYKCOBBIX aMOPTH3aTOPOB H CHH3HTb LIyM H BHOpALHIO TPH ABHXKeE-
HHH 3KHMaXa 1Mo pejabCOBOH KoJlee.

[lenrpasbHoe moaBeuIHBaHHe OCYUIECTBJAETCS C MOMOLLbIO [THEB-
MAaTHYECKHX peccop ¢ [OMOJHHTEe/NbHbIM BO3AYILIHBIM De3epByapoM,
KOTOphle 4epe3 CJOH Pe3HHOBOTO 3JeMEHTAa OMHPAlTCA HEemocpen-
CTBEHHO HA paMy TeJEXKKH.
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Mexay Ky30BOM H Te/€XKKOH yCTAHOBJEHH QHATOHAJBHO PACIo-
JIOXKEHHHIE TOpH3OHTAJNBHEE MOBOLKH C calJienT-G/J0KaMH, KOTOpble
KPEmsITCsl K paMe TeJeXKH U MO HIHHKOBOH OMope, 3aKpelJyeHHOH
K KY30BY Barosa.

[ToaBewinBanne — 6eCCKONb3YHOBOE, TOBOPOTHbIE JBHKEHHS MEXK-
AY XONOBBHIMH 4acTSIMH H Ky30BOM BaroHa BOCIPHHHMAIOTCS HEMNOo-
CPeACTBEHHO IHEBMOpeCCOpaMH.

FopusonTasbHOe cMeleHHe pPaMbl TeJI€KKH H Ky30Ba BaroHa orpa-
HUYHBAETCH Pe3HHOBHMH yrnopamHu. KpoMe 3Ha4HTEbHOrO YJy4lieHHs
XOAOBBLIX CBOHCTB M CHHXKEHHH LIyMa, THEBMOpDeccopbl obecrneq4HBaloT
HEH3MEHHYIO BBLICOTY 0/1a OT YPOBHSI TOJIOBOK De€J1bCOB.

Ha TesexKax HCIOJNb30BaHH JUCKOBHE MeXaHHYECKHE TOPMO3a.
Koneca — nenbHoMera/inyeckHe, HMEIOT JIHTHE [[€HTPH ¢ ABOHHBIMH
JAHCKAMH C HAaNpeCCOBAHHLIMH HA HHX GaHaaKamu UHpHHOH 130 MM,

Ilpu u3roroBjeHHH Ky30BOB sl MerponoJjHTeHoB Hiopubepra
¥ MionxeHa Gbl1 BEIGpaH MeTalJ H3 aJllOMHHHEBOrO CIJIaBa, KOTOPbIH
CPABHHTE/NbHO XODOIIO CBAPHBAETCH H MOCJAE CTAapeHH MPH KOMHAT-
HOW TeMmepaType AOCTHraer O4eHb BHICOKOH npouHoctd. [Ipu 3Tom
Macca Ky30Ba yMeHbIIHJach Ha 3 T.

AnloMHHHeBLIE MaTepHa/bl YCTOHYHBBI MPOTHB KOPPO3HH H A0CTaA-
TOYHO IpO4HBl. Ky30B Barona BblIep:HBaeT NMPOAOJBHYIO HATPY3KY
80 t ¥ mporubaercs Ha 10 MM NpH MOJHOH Harpyske.

B KOHCTDYKUHH 3THX BaroOHOB MPHMEHEHO caMOe COBpEMEHHOe
MEXaHH4YeCKOe H 3jeKTpH4yeckoe obopynoBanHe. HoBasi gByxBaronHas
CEeKIHS HMEET CJefYlouiHe MeXaHH4YeCKHe XapaKTepPHCTHKH:

JlndHa cekuMyd . . . . . . . . . . 37 550 MM
Iupuua sarosa . . . . . . . . . 2900 MM
Beicora . . . . . . . . . L. 3550 mMm
Bbicora noaa . . . . . . . . . . 1 100 mm
basa Barowa . . . . . . . . . . 12 000 MM
basa remexku . . . . . . . . . 2 100 mm
HNuamerp konec . . . o 850 Mm
Macca cekyu 6e3 naccax{ﬂpoa S 58,45 T

Macca narpyskd . . . . . . . . . 315 T

MouHoers asrateas . . . . . . . 185 kBr
Makcumanbiasg ckopoetb . . . . . . 80 km/u

Becko/1eKTOpHBIH aCHHXPOHHBIN TSrOBbIA ABHraTelb HMeeT aBa
pasge/bHbIX POTOpPA B OAHOM KOPIIYCe H CO€JHHEH C KOJEeCHBIMH Ia-
paMH 4epe3 OQHOCTYyNeH4aThe THIIOHAHBIE Tepenayl 1 JBe maphl pesu-
HOMETAJ/IHYeCKHX MY(PT C MOJbIMH OCSMH.

IlBuratenb ¥ gBa pegykropa MOABEUIEHH K paMe TeJexKH. IIpH
3TOM KOJIECHBIE aphl paboTaloT He3aBHCHMO APYT OT APYra; TATOBLIH
TPHBOJ XOPOUWIO NMOAPECCOpPEeH; CHHXKEHA Macca TeJIeXKH.

bBokoBbIe cTeHbl ca/loHa OGLIHTH TPYAHOCTOPAEMBIM CIOHCTHIM Ma-
CTHKOM, MOJI COCTOHT H3 MHOTOCJIONHBIX IJINT, aPMHUPOBAHHKIX CTEKJO-
BOJIOKHOM, TIOKPHITHIM NOJHBHHHAXJAOPDHAOM. 3BYKO- H TEIJOH3OJSI I HS
CTE€H COCTOHT H3 NpOOKOBOro H30JSLHOHHOrO cjod. as uzoasiiuu
[0JIa HCHOJMB3YIOTCH KOBPHKH H3 NMPOOGKOBOrO MJaCTHKA.
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C ofeux cTOpOH Ka)aoro BaroHa HMeeTcsl IO TPH pa3aBHXKHbIe
ABEPH C NTHEBMATHYECKHM TNPHBOJOM, KOTOPbI€ B OTKPHITOM M0J102KEHHH
UMeloT uiHpuHy npoema 1300 mMM.

Bce ycrpodictBa ympaB/eHHsl, KOTOPHIMH [0Jb3yeTcsl BO BpeMs
JBHXKEHHs] MalIMHHCT, pa3MelleHbl Ha nepexHeM nyJabre. Jpyras
annapaTypa paclo/OXKeHa Ha 3ajHed CTeHKe.

Jlasi oTomJieHHsl KaGHHbI UMEETCsl PeryJHpyeMblil OTONMHMTE/bHbIA
npu6op MowmHOCThIo 3,5 KBT, pacnosioxenHbii B 3agHell crenke. [Ipe-
AYCMOTpEeH TaKxe OTOMHTeNbHbIH npuGop MowHocThI0 150 BT, pasme-
IeHHbBIH B HHIIE 04 NyJbTOM yIpaBieHHs, a Takxke oborpeBaresb
nJs1 OKOH MoujHocTbio 860 Br.

HHTepecHb HOBbE ONBITHble BaroHbl MIOHXEHCKOTO METPOIOJH-
teHa. MUX cTeHbl OGLIUTH MJIHTAMH Heroplodero AEKOPATHBHOIO CJIOH-
CTOTO IJIacTHKa TOMWHHOA 2.5 MM ¢ QaHepHOH OCHOBOH. CTHIKH
OBLIMBKH 3aKPHITH AJIOMHHHEBHIM aHOQHPOBAHHLIM NMPOPHIEM.

KabuHa MallMHHCTA OTBeyaeT cOBpeMeHHHM TpeboBaHusM. Kpec-
JIO PAcNOJIOKEHO C JeBOH CTOPOHBI. PYKOATKH ynpaBJIEHHs] H KOHT-
pOJIst, KOTOPLIMH 4allle BCEro MoJb3yeTcsi MAaLIHHHCT, PAcHOJ0kKeHbl
B 30HE OCAraeMOCTH maJjbleB pyK. [IpHOODH H CHrHAJbHbIE JAMIIbI
pa3MeieHbl Ha HAKJOHHOH IJIOCKOCTH IOJNYKPYyroM, OCBeujeHHe HX
pOBHOe, HeoOcJlenJsiouiee.

O6opypoBanue (komnpeccopbl, O/10KH MHTAHHSI H yOpaBJeHHS
M AD.) pa3MeuieHo 107 BAroHOM B creuHaabHbX AwHKax. [Tpu6op-
Hbl€ TblJe-, BJATOHENPOHHIAeMble SIHKH BbINOJHEHH H3 JIETKOro
METaJl1a, HMEIOT ClelHaJbHble JIIOKH, OTKPBHIBAIOIIHECS HAPYXKY, HTO
obJsieryaer g0CTyN K 060PYAOBaHHIO.

Otonsenre 0 BEHTH/ISALHS OCYWECTBJACTCH B 3UMHEE BPeMd C M0-
MOULbIO OTOMHUTEJNLHEIX TEPMOCTATOB, a JIETOM — C IOMOILbIO BHITHXK-
HbIX BEHTHJSATOPOB, YCTAHOBJEHHbIX Ha KPhill€ BaroHa.

[TpumeHsIOTCA TPH BHAA TSTOBOrO NPHBOAA: THPHCTOPHO-HMIYJIbC-
HbIH, ACUHXPOHHBIH, peeHHO-KOHTAKTOPHBIH.

Ha 10110 pesiefiHO-KOHTAKTOPHBIX CHCTEM MNPHXOZHTCs 259, MpOH3-
BopcrBa. OnH sKcnsyaTHpyloTcsi Ha Merponoanredax Hwopubepra,
MIoHXeHa ¥ roponoB Apyrux crpan — Amcrepaama, Benbl, bapcenons
H JluccaboHa.

THPHCTOPHO-UMIY/IbCHBIE CHCTEMbI, HA KOTODbIE€ IPHXOAHUTCS OKOJIO
50% npou3BOACTBA, IKCIIYATHPYIOTCS B METPOINOJHTEHe 3anaaHoro
bepauna, a Takxe BysHoc-Afipeca.

AcCHHXDOHHBIH NPHBOA, HECMOTPH HA cepbe3Hble NPEHMYIUECTBA,
0K elle He Halles WHPOKOro pacnpocTpaHeHus. [1o jaHHBIM GHHPM
®PT Bcero B MHpe 3KclyaTHpyeTcst He Gosee 250 BaroHOB C aCHH-
XPOHHHIM NPHBOAOM, B TOM 4HcJ/e OKo/o 50 BaroHos B HiopuGepre
u 15 B MionxeHe (B Bene okoso 20, B Magpuze 12). OnHako yKasaH-
HBle METPONOJIHTEHH 3aKa3bBAIOT HOBLIE BATOHH TOJIbKO ¢ ACHHXPOH-
HBIM HPHBOAOM.

[To naHHBIM 3aMagHO-TePMAHCKHX CIelHaJHCcTOB, 060pynOBaHHe
BArOHOB ACHHXDOHHBIM MPHBOAOM IMO3BOJisier 3KOHOMHTb 10—159%
3JIEKTPO3HEPTHH.
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OTEYECTBEHHOE METPOCTPOEHHE

§ 37. CoBerckas WIKoJda METPOCTPOEHHS

B nBeHaguaToll nsATHJETKe MPOJOJIKAETCH HHTEHCHBHOE CTPOH-
TeJbCTBO HOBBIX JIHHHH MeTPOnoJiUTeHa BO BCeX ropojax, rue yxe ae-
CTByeT noa3eMHHi TpaHcnopt. [lpH nocTosiHHO BO3pacTalWHiX 00B-
eMax CTpouTe/]bcTBa 06ecneduBaeTcsl CBOEBPEMEHHHH BBOJ 0OBEKTOB
B 3KCIJIyaTaiHio, YTO CBHAETEJNLCTBYET O XODOLIHX TeMIax H opra-
HH3aLHH CTPOHTENbCTBA, O GOJNLLIOH MOMOUIM MOAPSIAHBIM OpraHH3a-
ILHIM B [OCPOYHOM BBOA€ METPOMOJHTEHOB CO CTOPOHH TOPOACKHX
opraHoB BJacTH. CrpouTesd BOBpPeMs MOJAY4al0T HEOBXOZHMYIO
TPOEKTHO-CMETHYI0 JOKyMEHTal o, PHHAHCH, 000pyn0BaHHe H MaTe-
pHaJbl 3aKa3ynKka. MOHTa)KHO-HaJMajo4Hble GpHrajgbl CO37alOTCA H3
BBICOKOKBAJH(}HIHPOBAHHBIX PaGOTHHKOB 3KCIJyaTallHOHHBIX CJYyXO
H noapasaeleHHd. Bce 310 genaerca He B yuiep6 CTPOHTEJBCTBY
APYTHX JHHHA H O00BEKTOB, He SBJAIOIHXCA MyCKOBHIMH.

HecMoTpsi Ha NOCTOSHHBIA DOCT H HANPSIKEHHOCTb I1AHOBHIX
3ajaHHH H BCTpedalolHecs TPYAHOCTH, HeH36exXHble NPH BBICOKHX
TeMnax paboT, CTPOHTENH €}KerogHo A06HBAlOTCH MepPeBbINOJHEHHS
TJ13aHOB.

Hapsany ¢ Heo6XOQHMOCTbIO pa3BUTHSA CeTH AEHCTBYIOULHX METPO-
TMOJIHTEHOB NPEeACTOHT TaKKe NPOBeCTH KOMIMeKe paboT M0 Pa3BHTHIO
HX pEMOHTHO-3KCIJyaTal(HOHHOA 6a3bl, PEeKOHCTPYKUHH, TeXHHye-
CKOMY MepeBOOPYIKEHHIO AeHCTBYIOLHX JHHHH, YBeJIHYEHHIO HX NPO-
BO3HOH CcrnocoGHOCTH, 0coGeHHO Ha MOCKOBCKOM METPONOJIHTeHe
(FopbkoBcko-3amockBopelikasi, Kasyxcko-Puxckas # Kuposcko-
®pyH3eHcKas JHHHH).

Kak usBectHo, B 1985 r. MOCKOBCKOMY METPOIOJIHTEHY HCIHOJ-
Husoch 50 Jet. 3a 3TH rogbl 3HAYHUTEbHO MOBLICHJIHCH TpeOOBAHHSA
K METPONOJIUTEHAM, BO3HHUK/JIA HeOOXONQHMOCTh CTPOHTEJNbCTBA AONOM-
HHTE/JbHbIX BXO/J0B, PACIIHDEHHS HAK/JOHHBIX 3CKaJaTOPHHX XOAOB H
nepexoioB MeX1y CTAHIIUSIMH, DEKOHCTPYKLHH YCTPOHCTB 3Hepro-
cHabxenusi, CLID H cBsi3H, gaJjbHeHUIer0 Pa3BHTHA 3KCIJyaTallHOH-
HOH 6a3bl. ITH paboOTHl, KOTOpble NPEACTOUT BHIIOJIHHTH CTPOHTEJb-
HbIM opra"H3auHam I'naBronHesbmerpocTpos u [1aBMerponosikTeHa,
O1leHHBAIOTCA B HECKOJIBKO COTE€H MHJJHOHOB py6ied.

[ToMHMO aeHCTBYIOWHX, CTPOSIUHXCS H NPOEKTHDPyeMbIX MeTDPOIOo-
JIHTEHOB, KOMIJIEKCHbIMH CcXeMaMH rOPOACKOro Da3BHTHS DeKOMeH-
JAOBAHO COOPYXXEHHe MeTPOIOJIUTEHOB euie B psjge ropogoB. 3a MO-
cJlegHHe oAbl OQHHM H3 pelaloiHXx akTOpPOB B ONpeAeJeHHH ONTH-
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MaJbHBIX BADHAHTOB H CPOKOB BBOAA HOBLIX JHHHH cTa/J BONPOC
HapalHBaHHs CTPOUTENbHBIX MOILIHOCTEH H yYBEJHYEHHS MOCTABOK 4y-
T'YHHBIX TIOGHHTOB, 3CKaNaToOpPOB, BEHTHJISATOPOB, KaGeabHbIX H APYTHX
M3/ e/ HH.

[To 3agannio MIIC B 1983 r. Merporunporpascom paspaGoraHa
«Cxema pasBuUTHA H pasMenreHds merponosHreHoB B CCCP Ha me-
puox no 2000 roga», B KOTOPOH B yBSI3KE C Bbie/sieMbIMH KaIHTaJ0-
BJIOXKEHHSIMH H C y4€TOM BO3MOXKHOCTH MOCTABOK MaTepHasNoOB H KOH-
CTPYKUHH, a TakKe C LeJbl0 JHKBHAALHH OTCTaBAHHH B Pa3BHTHH
pfna aefCTBYIOLIHUX METPOIIOJIHTEHOB H HX PEMOHTHO-3KCIyaTal HOH-
HOH 6a3bl pa3paGoTaHbl PEKOMEHAAlHH 110 ONTHMAaJbHOMY Da3BHTHIO
oTpaciaH. B cxeme paccMoTpeHbl BONPOCH CTPOHTENbCTBA H Pa3BHTHSA
MeTpOnoJNHTeHOB B 24 ropomax: Mockse, JlenuHrpase, Kuese, T6H-
aucH, baky, Xapbkose, TauikeHte, EpeBane, MuHcke, I'opbkowm,
Hosocu6upcke, Ky#6uiuiere, CepasioBcke, [LHenponerposcke, Pure,
Anma-Are, Pocrose-Ha-Hony, Owmcke, Yie, UenntuHcke, [lepmH,
Onecce, Kasauu u [oneike. [To KaKaoMy ropoay cocrasleHbl 060-
CHOBBLIBAIOLHE MaTepHaJbl,

B 1986—1990 rr. naanupyeTcsi N1poaonKuTh paboThl Ha MOCKOB-
CKOM METpOMNOJIHTEeHe M0 PEeKOHCTPYKIHH [ 0pbKOBCKO-3aMOCKBOpell-
KOH JIHHHH, BBIIOJHUTL 3HA4YUTEJIbHbIH O6beM paGOTH MO pPEKOH-
CTPYKLUHH yCTPOUCTB aBTOMATHKH Ha KanyKcko-PHKcKOl NHHHH, Ha-
4aTh COOpYXKEHHe NPOH3BOACTBEHHO-3KCIyaTallHOHHOH 6a3bl MeTpo-
MOJiHTeHa B BOpHCOBO, MPOAOJKUTL DEKOHCTPYKIHIO ONBLITHOTO 3J€K-
TPOMEeXaHH4eCKOro 3aBoja ¢ AOBeAeHHEM €ro peMOHTHBIX MOIHOCTeH
10 120 ackanaTopoB B roj, MPOBECTH DPEKOHCTPYKIHIO 3aBOAOB IO
NpOU3BOACTBY MOTOPBArOHHOrO MOABHKHOTO cocTaBa. B aTH ke roahl
HaMe4eHO CTPOHTENbCTBO MPEANPHSTHS 110 PEMOHTY 3CKAaJaToOpOB B
JleHHHTpane, O6beAHHEHHBIX MacTepcKHX B Kueme, npegnpHATHs 1Mo
pPEMOHTY BaroHoB B TalikeHTe. '

HanpsixkeHHass nporpamMMa pasBHTHSI METPOIOJIHTEHOB Tpe6yer
OCYILLECTBJIEHHS 11€/10T0 KOMILIeKca MEPONPHATHH 110 YCHICHHIO CTPOH-
TeJIbHbIX OpTraHH3ailHH, CHHXKEHH!O CPOKOB H CTOHMOCTH CTPOHTeJb-
CTBa, yJy4lI€HHI0 e€ro Ka4decTBa, MOBLILIEHHIO TeXHHYECKOTO YDOBHS
NpHMeHseMbIX Ha METPOTIOJHTEHaX TEXHHYECKHX yCTPOHCTB, KOHCTPYK-
1H# H 060pYHOBAHHA.

3a mociegHee BpeMsl CO3/aHbl U LIHPOKO BHeAPSIOTCA B NPAKTHKY
METPOCTPOEHHSI COOpHBbie »KeNe300eTOHHbE€ KOHCTPYKIIHH: 1€lbHO-
CEeKIIHOHHbIE OOe/NKH NeperoHHbIX TOHHeJeH /51 OTKPHTOro crnoco6a
paboT; 06Ae/KH NeperoHHbIX TOHHEeH, 06:KaThie B NOPOAY; THIOBHIE
YKPYNHEeHHbIe YHH(HIUPOBAHHbIE KOHCTPYKLHH NTeperoHHbIX TOHHeNeH,
NPHTOHHEJbHLIX H NPHCTAHIIHOHHBIX OGBEKTOB, COODYKAEMBIX OTKDHI-
THIM CMOCO60M paGoT; CeHCMOCTONKHE KOHCTPYKLHH CTAHLHOHHBIX H
IEePErOHHbIX TOHHE/IeH MEJKOro 3a/10:KeHHs A/ DAHOHOB ¢ CeHCMHY-
HOCTbIO Bhillle 7 6aJlJOB.

BHenpsitoTcsl nporpeccHBHBIE KOHCTPYKLUHH OJHOCBOAUATHIX CTaH-
LLHH MeJIKOro 3aJ/I0XKeHHS] M3 MOHOJIUTHOrO Keje306eTOHA, KOJIOHHBIX
H KOJIOHHO-TMHJIOHHHIX CTAHLUHUH TJYGOKOTO 3a/10KeHHS.
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OpnHako npo6Jiema H3roTOB/IEHHS] Hafe KHbIX BOJOHENPOHH LAeMbIX
COOPHBIX Kese306€TOHHBIX 06 A€e/I0K erle A0 KOHIla He pelieHa. Y4YHUTHI-
Basi KpaWHIO0 OrpaHHYeHHOCTb B MOCTaBKaX Ha MEeTPOMOJHTEHH
H4YTYHHBIX TIOOHHIOB H BO3DAacTaOlLYl0 (B CBS3H C YyBeJHUEHHEM
TeMIIOB METPOCTPOEHHH) MOTPeGHOCTh B HHX, BA)KHOe 3HAYEHHe MpH-
Aaercsl BHeAPEeHHI0 O6J/lerieHHbIX KOHCTPYKUHH O6Le10K H3 BBICOKO-
MPOYHOro YyryHa. TH KOHCTPYKUHH pa3paboTaHbl, HO IPOH3BOACTBO
HX TOKa He OCBOEHO.

BHesxpeH crnoco6 coopy:KeHHSl TOHHeJNel ¢ MOHOJHTHO-NpecCOBaH-
HOH O6ne/KOH, B CBSI3H C 4eM COKDAuLaeTcsl pacXoj CTaJH, CHHXKa-
eTcsl CTOHMOCTb H TPYAOEMKOCTb pa6oTr. Bosbllioe 3HA4YeHHE HMEeT
BHeJpeHHe TEXHOJOTHH COOpYXKeHHS TOHHesNeH B HEeYCTOHYHBBIX BOJO-
HACHIIIEHHHX IPYHTAaX C NMpHMeHeHHeM KOHTYPHOI'O 3aMOpajKHBaHHSA
H BOJOCHAOEHHs], YTO [I03BOJIHT HCKJIOYHTb B psife cjaydaeB Mpo-
XOZKY TOHHeJieH ¢ NpHMEeHeHHeM CXKAaTOro BO31yXa.

OnHako, HecMOTPSl Ha LIHPOKOE BHEADEHHe MepefoBbIX TEXHOJIO-
THH, 0JI1 DY4HOTO TPYZAA B METPOCTPOEHHH BCe ellle BeJHKa. B o6iacTH
ApXHUTEKTYPHOro OpOpMieHHs! CTaHLHH COBETCKOe MeTPOCTPOEeHHe 3a-
HHMAaerT [lepeoBbie O3 HIHH, ONHAKO apXHTeKTYPHO-OTLeN04Hble paso-
Thl MEXaHH3HPOBaHH ¢/1a6o. C lLeablo HX MEeXaHH3aUHH H 3KOHOMHH
AeQHUHTHBIX MATepHAJIOB HaspeJa HeOGXOAHMOCTb CO3JAHHA H IIpH-
MeHEeHHs] KpyMHOraGapHTHbIX, pa3HOOGpa3HbIX 10 1BETOBOH ramMMe na-
Heled Ha HCKYCCTBEHHOH OCHOBe, B TOM YHCJA€ H3 OTHEYNOpPHBIX
MJIACTHKOBLIX MaTepHaJoB.

IKcIyaTalHOHHAS] HAale}KHOCTh H 10/IFOBEYHOCTh METPOIMOJIHTEHA
B 60/blIed CTEeMeHH 3aBHCHT OT KA4eCTBa CTPOHTENbCTBA. T OHHe/bHbIE
H CTaHIIHOHHblE COOpY:KEHHSI CTPOSATCS H 3KCILIyaTHPVIOTCSI B O4eHb
CJIOKHBIX IeONOTHYECKHX H I'HIPOre0/IOrHYeCKHX YCJAOBHSIX, 3a4aCTyI0
pacnosaraioTcss B HEYCTOHYHBHIX IPYHTaX (MJbIByHax), B arpeccHB-
HbIX MOJ3€MHbIX BOJAX, B ceHcMHYecKHX 30HaX. OHOBpeMEeHHO Hecy-
lHe KOHCTPYKLHH TOHHeJ€H H CTaHUHH NOABepraloTcs AHHaMH4e-
CKHM Harpy3Kawm OT ABHXYIUHXcS 10e310B. Ecin yuecTs 0co6ylo oTBeT-
CTBEHHOCTb COODYKEHHH MeTpPOMNOJHTEeHa, TO CTAHOBATCS BIIOJHE O4e-
BHAHBIMH Te »KeCTKHe TpeGOBaHHSA, KOTOPhIe NMpegbsBJISAIOTCA K Kade-
CTBY HX CTPOHTE€/]1bCTBA HODMATHBHBIMH JOKYMEHTAMH H 3aKa34HKOM.
OzxHaKo Ka4yecTBO CTPOHTENbCTBA B pSIA€ CJAy4aeB €lle HE JOCTHIVIO
Tpe6yeMOro ypOBHSI.

Cuenyer OTMeTHTB, YTO Npo6JieMa Ka4eCTBA CTPOHTENbCTBA METPO-
MOJIMTEHOB SIBJASIETCS MHOrOOTpacJeBoi. Ee pellleHHe 3aBHCHT OT MHO-
THX MHHHCTEPCTB H BeIOMCTB, HO B NEPBYIO oUyepeab — OT 3aKa34yHKa,
FeHNOAPSAAYHKA H MOCTABIIHKOB CTPOUTEbHBX KOHCTPYKLHH H MarTe-
pHaJIoB.

MIIC coBmecTHO ¢ MHHTpaHccTpoeM pa3paGoTaH OCHOBHblE Ha-
NpaBjeHHs NPOeKTHpOBaHUsA MeTponoauTeHoB Ha 1986—1990 rr. Oun
COAepKaT 3ajaHHs [0 HCINO/Ib30BAHHIO B NIPOEKTAX METPONOAHTEHOB
COBpeMEHHbIX HAy4YHO-TEXHHYECKHX NOCTHKEHHH B O6JACTH TeXHOJO-
THH IPOH3BOACTBA, IPeJyCcMaTPHBAIOT MEPH 110 0HecNedeHH IO OBbille-
HHSI YDOBHSI IIDOEKTHPOBAHHS], MAKCHMAJIbHOW THIIH3AallHH NPOEKTHBIX
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peileHHH Ha 6a3e yHHPHKAUHH O6BEMHO-NIAHHPOBOUHBIX, KOHCTPYK-
THBHBIX H TE€XHOJIOTHYECKHX pelleHHH y3J10B, KOHCTPYKLMA H H3[eHH,
yCHJI€HHH DOJIH H KadecTBa MPOEKTOB OPFaHH3ailHH CTPOHTENLCTBA
34 C4eT BHEJDEHHS CeTeBbIX Ipa(HKOB H MOTOYHBIX METOAOB INIPOH3-
BoACTBa pabor.

IlpenycmarpuBaercs 3HauHTe/bHOE COKpAllleHHe MaTepHaJoem-
KOCTH B CTPOHTE/NbCTBE, COBEpUIEHCTBOBAHHE 3aBOACKOH TFOTOBHOCTH
KOHCTDPYKIIHH, NOBHILI€HHe MeXaHH3alHH H HHAYCTPHANH3AllHH CTPOH-
TeJIbCTBA, pacCliHpeHHe BHeIpEeHHs MPOrPeCCHBHbIX TEXHHUECKHX pelile-
HHH, HanmpaBJeHHEX Ha YCHJEHHe Ka4yecTBa CTPOHTE/bCTBA, yBeJH4Ye-
HHe OCHAUIEHHOCTH CTPOHTENbCTBA MeXaHH3MaMH, pa3paboTKa KomIl-
JIEKCHOH NMporpaMmbl COKpallleHHs] Dy4HOro Tpyna, pacliHpeHHe MpH-
MEHeHHs] HHBeHTapHbIX HHAYCTPHANbHBIX BPEMEHHbIX 3AaHHH H COOpY-
KEHHH, CoBeplIEeHCTBOBAHHEe IPOH3BOACTBA GETOHHBIX, apMaTypHBIX
H OTZAeJ10YHBIX PaboT. YcnelHoe BLINOJHEHHE 3THX 3aJaHHA MO3BOJIHT
OCYLLEeCTBHTb Pa3BHTHE METPOIG/IHTEHOB B PEKOMEHIyeMbIX 06beMax.

Ocoboro noaxona tpebyer pelleHHe nmpobJaembl Pa3BHTHS MeTpo-
CTPOEHHs1 B ropojax-THraHTax, Takux Kak Mockea. Kak H3BecTHO,
ceHyac MOsIBHJIacCh HEOGXOIHMOCTb CTPOHTEJbCTBA MHKDPODaHOHOB
CTOJIHILbl, HAXOASIUMXCS HA 3HAYHTENbHOM yiaJ/IeHHH OT iIeHTPa H OT
paHOHOB DAacCMOJIOKEHHS] MPOMBILIJIEHHBIX H TPAHCIOPTHHIX OpFaHH-
3apul. [losToMy npeasioxeHusi psiia HayuHO-HCCi€q0BATENbCKHX HH-
CTHTYTOB O CTPOHTENLCTBE CIelHaJbHbHIX CKODOCTHHIX DaAHYyCOB H3
paHOHOB MPUTOPOAHOH 30HH H FOPOAOB-CMTYTHHKOB M OCKBBI BEI3BIBAIOT
onpaBiaHHLIA HHTepec. CKODOCTHHE JIHHHH TO3BOJAT YCKODHTH [0-
CTaBKy MaCcCaXMPOB H3 MIPHTOPOAHBIX 30H, PA3TPY3sIT KeJE3HOL 0P 0X-
Hble TIPHTOPOJAHHE JHHHH, CO34aAyT OJarONPHSATHBIE YCJOBHS 1Jif
pa6oTh FOPOACKOrO Ha3eMHOTO TpaHCIOpTA.

Ha HOBHIX CKOPOCTHBIX JIHHHAX JO/MXKHA ObITh DeaqH30BaHa MaKCH-
ManbHasg ckopocTb 120—130 km/4, 4TO TpebyeT CrmeuHa/bHbIX NpO-
paborok H yray6/eHHOTo H3yueHHs] npobsieM CKOPOCTHOFO [BHIKEHHs
Ha MEeTPOINOJHTEHAX.

Tpebyercss co3garb HOBble 3JeMEHTbl BepXHEro CTPOEHHS MYTH,
6oJiee CoBepleHHbe CKODOCTHble BarOHH. Bompochl CTpPOHTEAbCTBA
B FOPOAAX-THTAHTaX CKOPOCTHbIX HA3€MHO-NMOA3E€MHBIX JHHHH MeTpo-
MOJHTEHA 3aC/AYKHBAIOT CAMOro NMPHCTANbHOTO BHHMAHHA H H3Y4eHHs.

TexHoJlOTHSI COOpYKEHHSI TPAHCMOPTHHIX TOHHeJAeH 1oj 3aWHTOR
onepexarwuiero cBoja siBJsieTcss B Halled cTpaHe HOBOH H Mepcrek-
THBHOH, OCOGEHHO MpH MepeceyeHHH TOHHENSIMH 30H T'eOJIOTHYECKHX
HapylleHHH, Mpexjae BCEero Ha y4yacTKaX TEKTOHHYECKHX pa3/oMOB,
3aM0/HEHHHIX HECBA3HHIM T'DYHTOM.

ITonyBekoBOil ONBIT CTPOUTE/NBCTBA CAOKHEHUIHX HHXKEHEPHBIX CO-
OpYXEeHHH B pPa3iH4HBIX YCJOBHSX MO3BOJHJ COBETCKOH HHXKeHepHO#H
HayKe 3aHATb NepenoBble pybexxH B MHPOBOM MeTpocTpoeHHH. Hepa-
pOM COBETCKHX CHeIlHA/JHCTOB METPOCTPOHTENeH MOXKHO BCTPETHTH
B KanbkyTTe H Bapuiase, Xenscuuku 0 Codumn, [Ipare u bynaneurre.

B MockBy 3a OOBITOM MpHE3XKAIOT y4eHble H HHKeHephl H3 $no-
HuH, Wranun, Anranu, Beawrun, CIIA, Janun. ®upmu, coopyxalo-
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uiHe merpononuredsl B Typuuu, ['peuun, JiuBane, Apreutune, OPT,
[llBefiuapd H APYFHX CTpaHaxX, MOCTOSIHHO KOHCYJbTHPYIOTCA C
MOCKOBCKHMH METPOCTPOHTENSIMH.

B 6ecene ¢ aBTopoM 3THX CTpOK ['eHepasbHBIA AHPEKTOP HHPMBI,
cTposiiedl metpo B Kanbkyrre, rocnogud CHHFX, cKa3zaJ: «51 nobuiBan
BO MHOTHX CTPAHaX, HO HHTJe CTOJib MHOTOMY He HayUHJCS H HHrme
TaK He BOCXHIA/CS JenaMH cTpoeK, Kak B Mockse». OIHH H3 aMepH-
KaHCKHX KamHTaJHCTOB, OCMOTpeB paboTy MO CTPOHTEIbCTBY MeETpo-

‘MOJINTEHAd, MPH3HAJCA, 4TO OH FOTOB CHATH WJAANY Nepea MeTpOCTPOEB-

mamMi MockBbl. A Begb ombir cneuuasicToB CIHIA B coopykeHHH
MeTpoTpacc BaBoe GoJiblie Hallero.

CoBerckasi WKOJMa METPOCTPoEHHS NMpH3HaHa BO Bcem MmHpe. OHa
BHecJla 3HaYHTeJNbHBIH BKJ4A B MHpPOBoe MerpocTpoenHe. Hemasno co-
BPEMEeHHEIX MEeTOAO0B CTPOHTENbCTBA, OPHTHHAJBHBIX PelIeHHH pa3pa-
6oraHo B Hawel cTpane. Brnepsuie B CoperckoM Colo3e cTasd npHme-
HAITb 3aMOpaKHBAHHE TPYHTA NIPH MPOXOAKE TOHHENeH B 3HOy4yHX 1Moy-
Bax, celfyac 3TOT METOJ YyCOBEPIIEHCTBOBAH 3a C4YET MPHMEHEHHs
HaHGoJsiee 3((PeKTHBHOTO KOHTYPHOrO 3aMOPaxKHBAHHA C BOJOMNOHH-

KeHueMm. TeXHOJOTHYEeCKH 3TO ocyulectBasiercs CACAYIOUIHM 06pa30M: .

TNpH MpPOXOAKE NJAbIBYHA, KOTOPBHIH BCTpedaercss AOBOJbLHO 4acTo B
Jlennnrpame, Mockse, Baky W apyrux ropopmax, paspabarbiBaercs
NPOEKT KOHTypa Ha NOBepXHOCTH ydactka. I1o 3ToMy KOHTYpY 6ypsit
CKBa KHHbI H MI01310T B HHX OXJ/1aXKAAI0WHHA pacTBOpP, KOTOPHH NPOMO-
paxKHBaeT BeCb y4yacTOK, TpeGyIOUiHH 3alHTH, H OTAE/SeT €ro TeM
CaMbIM OT OCTa/ibHOH 06BOJHEHHOH 4acTH. 3aTeM 4epe3 ClelHa/bHble

‘BOPOHKH YAAAIOT BOAY H 06e3xkHKkHBaloT rpyHT. [Tocne sToro npogod-

XKAIOT MPOXOAKY.

[ast npoxoAKHu ToHHEeNs B 0c000 KPemKHX H3BeCTHSIKOBHIX H CKaJlb-
HBIX TPYHTaX 4aule BCero MpHMeHSIOT 6YPOB3pLIBHOH CmoCo6.

Haiigenbt Takxe cnocobbl 3aWHThl COOPYXKEHHH OT 3eMJeTPsACeHHH
nyTeM OMOHOJIHY4HBAHHS KOHCTpYKUHH. Pa3paboraHbl TeXHOJOrH4e-
CKHe IIPHEMBI COOPYKEHHS TOHHeeHd MeAKOTO U F1yGOoKOTro 3a/0XK eHUH.

CrpouTe/bCTBO TOHHENeH Ha HeOOoMblIOH riyOHHE MOA KOMMYHH-
KaUHsIMH H XKUJABIMH KBapTajamH BCE€ 4aille BHIIONHAIT Crnocobom
npojaBJHBaHHsA. 10T cnocob wHpoko nphmensiercs B PPI, CIUA,
Be/MKoGpHTaHHH NIPH CTPOHTEJNLCTBE TPYOONPOBOAOB H MOAYJHYHBIX
nepexogoB. B CoBerckom Cowose 3TOT cnocob Hallen LHPOKOE MpPH-
MEHeHHe [il CTPOHTEJNbCTBA MOA3EMHbIX NepeceyeHHH Mo XKeJe3Ho-
JOPOXKHBIM TOJOTHOM.

Ilpu mpoknapgke ToHHesell METPOMOJIHTEHA OH BilepBble GblJ MPH-
meHeH B JleHHHnrpage. OCHOBHEIM CrOcO6GOM MPOXOAKH TOHHEIEH MeT-
POIMOJIMTEHOB B KPEIKHX TOpoaax Ha cerogHs ocraercsl 6ypoB3phiB-
HOH, MO3TOMYy CO3jaHHe KoMIjekca nAsf OypeHHs, TNOFPYy3KH H
TPAHCMOPTHPOBKU FOPHOH MAacChl AIBJASETCA aKTyasibHOH Hay4dHO-TeX-
HH4YecKoH mnpo6aemMoll. [lepcrneKTHBHBIM SIBAisieTCSl TakKe CO3JaHHe
KOMIIeKca OypoBOH U KOmOGAaHHOBOH TEeXHHMKH, IMpegHa3HauyeHHOH
JJIS1 MEXaHHYeCKOTO pa3pyLUeHHs] KPEMKHX MOPOA.

113




§ 38. Opranusaumus ¥ ocHOBHbIE 3Tamy
CTPOHTEJLCTBA METPONOJIHTEHOB

O6ocHoBaHHEM B HEOGXOZHMOCTH CTPOHTEbCTBA HOBOTO METPO-
MOINTEHA HIH MPOAJIEHHS CYHIECTBYIOWEH JHHUH CIYKHT HHTEHCHB-
HOCTb MACCAXHPOIIOTOKOB, KOrga MPOBO3HAH CNOCOGHOCTD ropos-
CKOTO HA3€MHOrO TPAHCMOPTA B 3TOM HAMNPABJEHHH OKA3biBAeTCs
HE0CTATOYHOH. DKOHOMHUECKH 1eJecO06DPA3HBIM CUHTAETCS 06bem
NMEPEBO3OK, COCTABAAOWMA B OJHOM HANpPABJAECHHH He MeHee 6—
6,5 MAH. maccaxupoB B rog Ha | km MyTH.

[lpexpe yem Hauath usbickanme, MPOEKTHPOBAHHE H CTPOHUTEJb-
CTBO METDONOJINTEHA, Pa3pabarbiBAIOT TeXHHKO-3KOHOMHUECKOE 060-
cHoBande (TIO). Ono ompegensier HEO6XOZUMOCTB CTPOHTENbCTBA
METPOIO/IHTEHA, €ro OpPHEHTHPOBOUHYIO CTOMMOCTh H CPOKH OKyrae-
MOCTH; HAMEYaeT HECKO/bKO BADHAHTOB TPACCH METPONOJHTEHA.

Paspa6orke TexHHueckoro MPOEKTA MPEejUIeCTBYIOT H3bICKATE/b-
CKHE DaGOoThi, KOTOphIe BKJIOYAIOT B Ce6Si KOMILIEKC MepOMpHUATHII,
06ecredyHBaIOLIHX TIPHBA3KY TPACCHI METDOMNONHTEHA K eHHOH 06Lie-
FOCYAapPCTBEHHOM TPHAHTYJISLHOHHOM CHCTeMe, NpOBe€HHe HHKeHep-
HO-T€OJIOTHYECKHX H IHAPOre0JIOTHYeCKHX PaboT.

l'eonesnueckue H3bICKaHHS BKMOYAIOT B cefst:

TONOrpadHYecKylo CbeMKy paiioHa Oyaywell Tpacchl Merpo-
NOJIHTEHA;

HA3EMHYIO TPHAHTYJALHIO, MONHIOHOMETPHIO M HHBEJHDOBaHHe,
COCTABJAIOLIHE €01e3HYECKYI0 OCHOBY BCEX CHeMOUHBIX H Pa36HBOY-
HBIX pa6or.

Tpacca 6ynyuieil 1HHHM BHIGHPaETCA B 3aBHCHMOCTH OT MJIOTHOCTH
TOPOACKOH 3aCTPOHKH H HANH4HS 10A3€MHbIX TOPOACKHX KOMMYHH-
KauMH. B crapuix rycro sacrpoennsix yacrsix ropoaa cTPOsTCH TPACCH
I7yGOKOr0 3a/I0KeHHs!, B HOBBIX DAHOHAX, TZe 4ETKO NpocJ/ieKHBa-
I0TCH OCHOBHbI€ TPAHCIIOPTHHIE MACHCTPA/H, OGBIYHO MpOeKTHpYyeTcH
Tpacca MENKOro 3aJIOXKEHHs H PacloJaraercs BaoJb OCHOBHBIX Ma-
racrpanedf. CTaHuMH CTPOSAT HA MecTax 006pa30BaHHA HAHGOABLIHX
M KOHLEHTPHPOBAHHBEIX MACCAXKHPONOTOKOB, @ PACCTOSIHUS MeX Iy
HHMH 33BHCHAT OT TIYCTOTH 3aCENEHHOCTH KBAPTAJOB, HANHYHSA npes-
npusATHd. CTaHUHM pacrosaraior APYT OT Apyra Ha pacCTOSHHH
1000—2000 m.

Oco6oe BHHMaHHe NMPH NMPOBeJEHHH W3BICKAHHI YAEASIOT moayye-
HHIO HHXKEHEPHO-Te0JIOTHYECKHX, THAPOJOTHYECKHX H KJAHMATHUECKH>
ABHHbIX DAHOHA CTPOMTE/NLCTBA METPONO/IHTEHA. Be3 3TOro HeBO3MOK
HO 060CHOBAHHO NOAOHTH K BbIGOPY F1YOHHbI 3A/10KeHHSI JIHHHH, TIpO-
EKTHDOBAHHIO N.AHA H MPOQUIA TPACCH, HeCyw HX KOHCTD yKIHE
TEXHOJOTHYECKHX yCTPOHCTB M K NMPOH3BOACTBY pPabor.

[Ipu Hepocratouno mosnom H3y4YeHHH paioHa 6yaywiero crpoH
TEILCTBA TPH BEICHHH TOPHBIX DAGOT MOXKET MPOH30HTH OCAJKA [0
BEPXHOCTH H DACMNOJIOXKEHHBX B paiOHe CTPOHTEJLCTBA CTPOEHHI,
IOSTOMY B OTHOCHTE/NBHO IPOCTHIX B TeO0JOTHYECKOM OTHOLICHHH
palioHaX CTPOHTENbCTBA GYPAT TPH PSifa CKBAXKHH. PaccTosHHe MeX Ay
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psagamu 50 M. CkBaxHHbI B pAgax pacrnojarator d4epe3 200 M B mwax-
MATHOM Tnopsinke. B C/HOXHBIX YCIOBHSIX paccTOSHHS Mexay ps-
AamMH — 25 M, a Mexjay CKBaxkKHHaMH B psay — 50 m. B paiioHax
PACIOJIOKEeHHS CTaHUHH 6ypsAT 6 CKBaXKHH. i

[Ips crpouTenbcTBe H 3KCHAyaTalHH MOA3EMHBIX COOD YXKeHHH
HaJHydHe BOAbl B TOpHOH nopope, OKpyXawuieHd MOg3eMHbIE COOpY-
KEHHS, OHO M3 Ba)KHEHIIHX NPensiTCTBHH, YCAOKHSIOUHX BeieHHEe
ropHbIX pa6or. BoJbliHe NMPHTOKH MOA3€MHBIX BOx TReGyIOT mocro-
AHHOTO BOJOOT/JHBA. BbHOC BONOH rpyHTA B 3a60H MPHBOLHT K YBe-
JIYEHHIO TODHOTO [aBJjieHHs, NPOCajKaM 3eMHOH MOBEPXHOCTH, 3aJH-
BAHHIO TOHHe/eH. ArpeccHBHbIE MOg3€MHBble BOAbl MPHBOAAT K paspy-
UIeHHI0 6eTOHA H KOPPO3HH meranna. M3 npo6ypeHHBIX pa3BesouHbiX
CKBaXHH '/3 o6opynytorcsi ¢punbrpamu. Onpenensiercss ge6er BOb,
€€ XHMHYECKHH COCTaB, TeMIepaTypa H KoJeGaHHsA YPOBHSA NOA3eMHBIX
BOJ, a TaKxe K03 dHuHeHT QHALTPALHH rPpYyHTOB. M3abickaHKs 1103BO-
JSIIOT MOJYYHTh MMOJHYIO THAPOreoNoTHUecKylo 0GCTaHOBKY 10 Tpacce
HAMe4YaeMoro CTPOHTENbCTBA METPOTOJIHTEHA,

ITpodH1b JHHHH METPOINOJIHTEHOB onpejensiercs B 3aBHCHMOCTH
OT M'HPOTeO/IOrHYECKHX H re0/IorHYeCKHX yCJI0BHA Ha Tpacce, crocoba
paGoT 110 COOPYKEHHIO TOHHeJeH H 3KCMIyaTaiHOHHbBIX Tpe6GOBAaHHH.

JIMHHH METpPOINOJIHTEHOB PACMONaraloT O6LIYHO Ha FyGHHE, M03BO-
asiioiel BecTH paboThl OTKPBITHIM CHOCOGOM (CO BCKPBHITHEM
MOBEPXHOCTH) MPH MHHHMAJbHOH TOJIIHHE 3ACHINKH HAj MepeKpHl-
THEM, COOTBETCTBYlOIeH TI/1yGHHe MPOMEP3aHHA TIDYHTA, HIH
32KpbTh M CNOCOGOM NPH MHHHMA/IbHOH KDOBJI€ NOPO HAA TOH-
HeneM. Ilpn 3ToM B OCHOBAHHH TOHHe/NeHd B OGOHX CJy4asix AOJIKHbI
3aserarb NPOYHbIE NOPOIHL. 5

['1y6HHbBl 3a/10KEHHUS H [10J10KeHHSA JHHHH MEeTpornoJIuTeHa B IJa-
He, @ TAKXKe OCHOBHbIE TeXHHYECKHE pellleHHsl, TPHHHMaeMble B MPOeK-
TaX, 060CHOBBLIBAIOT NyTE€M CPABHEHHH TE€XHHKO-3KOHOMHYECKHX MOKa-
3aTenedl KOHKYDeHTHbIX BApPHAHTOB. 5

TeXHHYECKHH NPOEKT [0JIXKEeH YUHTHIBATh HOBefillHe AOCTHKeHHSA
HAYKH H TEeXHHKH, MPe1yCMATPHBATH BO3MOMHOCTb WIHPOKOH HH-
AYCTpHA/IH3ALHH CTPOHTENbCTBA HA 6ase CPeACTB KOMILIEKCHOH
MEXaHH3ALHH U aBTOMATH3AallHH, 4 TAKKe 3a cueT NMPHMEHEHUH Mpo-
TPECCHBHBIX CGOPHBIX KOHCTDYKUHH 0Ge/IOK CTAHUHOHHBIX COOpYMKe-
HHH H TeperoHHbIX TOHHEsEH.

CraHUHH MeTDOIOJNHTEHOB B 3aBHCHMOCTH OT TFe0JIOrHU4eCKHX
H THADOTeO0JIOTHYECKHX YCJOBHH paHoHa CTpPOHTE/bCTBA, rycroThl
3aCTPOMKH H Ip. MOTYT HMETb IMYGOKOe H MEJKOe 3aJ0XKeHHS HJH
ObiTh HazeMHbIMH. [lo THIamM KOHCTPYKTHBHBIX (OPM CTaHIHH MOA-
pasgensioTcs Ha OJHOINPOJETHbIe, ABYXNPOJETHbE, TPEXIPOJeTHbIE,
MHOTOMpPOJIeTHH e, ONHOCBOAYAThIe, IBYXCBOAUYATHIE, TPEXCBOAUAThHIE H
MHOTOCBOAUATHIE. : .

MarepuajamH Aisl CTAHHOHHBIX OGA€JI0K MOTYT GbITh MOHOJIHT-
HbIH GETOH, MOHOJIHTHBIH Kee306eTOH, YyTryHHbe TIOGHHFH H CTallb-
Hhie GaJjlkH, Kejie300eToHHble 6JI0OKH CILIOUIHOrO H  peOGpHCToro
CeUCHHS.
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Io apxuTexrypHOMY Ohopmaennio CTAHUHH OTJHYAIOTCA HE TOJIbKO
[I0 THMAM KOHCTPYKTHBHBIX (POPM, HO H MO CTHJIIO oopMaeHHs.

IIpH coopyxennn MocKoBCKoro MeTponosnTeHa monosas CtpaHa
CoBeToB cTpouna He npocTo CKODOCTHYIO TIOA3EMHYIO Pe/bCOBYIO [0-
pory, Kakne OblIH yXe BO MHOTHX rOpogax MHpa, OHA CTPOHJA 1oj-
SEMHbIM TOPON — 4epeny HAPARHLIX H CBePKAIOUIHX ABOp1OB. B 30-x
FO4ax B pacnopsiKeHHH NPOEKTHPOBUIHKOB H CTPOHTEJNEH ObIIC He Tak
.Y MHOTO DA3HOBHAHOCTEH OTAENOYHOrO KaMmusi. B nacrosiuiee Bpems
SHAYHTENBHO PACLIIHPHIICS ACCOPTHMEHT OTAe0YHbIX MaTepHaJIoB, OT-
KPBIBAIOTCS BCE HOBbIE MECTOPOMKAEHHS, NO3TOMY ewe 6oJiee Kp’BCH-
BbIMH H Da3Hoo0Opa3HbIMH M0 APXHTEKTYDHOMY ODOPMJIEHHIO CTAHOBSAT-
CSl CTAHIIHH HOBLIX JHHHH. .

[TeperoHubie TOHHe/H METPONOJIHTEHOB NPOEKTHPYIOTCS B 3aBH-
. CHMOCTH OT OXHI3€MBIX HArpy30K, (H3HKO-MeXaHHYECKHX CBOHCTB
IOPOA H HA/IHYHSA TPYHTOBBIX BOX, H MOTYT HMETh 00n€e/IKy H3 4yryH-
HBIX TIOOHHIOB, XKeJe306eTOHHbIX GJIOKOB, MOHOJIHTHOTO GETOHA WM
Xene306eToHa. TOHHeJH TIyGOKOrO 3aM0KEeHHS UMeIOT O6BIYHO Kpyr-
JIO€ CEHCHHE, 4 MEJKOrO 3aJI0KeHHs] — MPSAMOYTOMbHOE,

TexnudecknM npoekrom IpEnYyCMATPHBAIOTCS cnOCOObl NPOH3BOA-
cTtBa pabor TIpH  COODYXKEHHH CTAHUHH H MEePeroHHLIX TOHHeJell.
B Kpenkux ycroiunBbix NOPOAAX NPHMEHSAIOT FOPHBIA cNOcO6 Npoxox-
KH, B JIETKHX H HEIOCTATOYHO YCTOWYHBHIX MOPORAX MHTOBOH cI0CO,

B rtaxenwix rupporeosordueckux YCIOBHSIX NPOEKTOM npeny-
CMAaTpHBAIOTCSA DA3JIHYHbIE CMOCOGH 3aKpemneHHs TPYHTOB: CeJHKA-
TH3ALLMA, 3aMOpaXKHBAHHE, «CTeHa B TPYHTe», cBaliHoe KpenJeHHe
BOJONOHHKEHHE H HArHETAHHE B IPYHT LEMEHTHOro pacTBopa. ’

Texnuueckuit npoexr COACPKHT TAKKE CTPOHTEJNbHYIO AOKyMeH-
ggigfnﬁa 3J1eKTpo%1eno, HHXXCHEDHBIH KOPIYC H HeKOTOpbIE ApYyrHe

ITocsie yTBepxaenns TexHH4ecKoro NIpOEKTa B rOPOJe, Iie HaMeya-
€TCA CTPOHTENBCTBO METPONOJIHTEHA, CO3AAeTCS AUPEKIIHA CTPOSUEro-
C# METPONOJIHTEH], NOAYHHEHHAS [JIABHOMY YIIPaBJEHHIO METPOTOJIH-
TeHOB MuHHCTEpCTBA NyTeil coobuenns. Ona OCYUWIECTBAACT PYHKIIHH
3aKa34HKa H PHHAHCHDYET CTpPOMKY.

[TapannensHo cosaatores NOAPSIAHbIE CTPOHTE/ILHBIE ODFAHH3AIHH
NMOA4HHEHHbIe [ J1aBTOHHEIbMETPOCTPOIO MuHucrepcTBa TpBHCHOpT-,
HOTO CTPOHTE/IbCTBA, KOTOPbIE COOPYIKAIOT BCE OGBEKTHI MEeTP ONOJIH-
TEHA M LOBOAAT WX A0 CAAYH B [OCTOSHHYIO IKCIY ATALLHIO.

CrpouTenscTBo MeTponosnTena, Kak u APYTHX CTPOEK, Ha4HHaeTCs
¢ NIOATOTOBHTEJLHLIX paGoT. [Ipexe YeM HAYATH CTPOHTb OCHOBHbIE
OOBEKTE (CTAHUHH H MeperoHHbe TOHHEJIH), HeOGXOAHWMO BHIHECTH
g:;xyeﬂepﬂble CETH C TPACCEL METPONOJIHTEHA H CO3AATb CTPOHTEJbHYIO

Bce pa6ore no Bhinocy HHXKEHEpHBIX CeTEH W3 30HI IPOH3BOACTBA
paboT (B clyuae OTKPHLITOro crocofa CTPOHTEJBLCTBA), @ TAKXKe [0
CO31aHHIO 6a30BbiX CTPOHINOWALOK, BHITOJHSIOTCS CHeLHAJH3HDO-

BAaHHbIMH OpPraHH3aHAMH C MOMOUIbIO rOpOACKHX CJIy7K6, Begarwuux
3THMH KOMMYHHKALHAMH.
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[TapannenbHo BeseTcs CTPOHTENBCTBO NPOMBILIJIEHHOTO y3J1a 6a3bl
CTPOHHHAYCTPHH METPOCTPOHTEJNEH, B KOTOPHIH BXOJUT 3aBOJ TOBAp-
Horo 6eroHa H c60pHOTO Kese306eToHa, pACCYHTAHHLIA Ha MPOEKTHYIO
nOTPebHOCTb, YNpaBJeHHe MeXaHH3allHH, CKAaabl 6a3bl KOMIJIEKTa-
LLHH H 1.

[Tocse cHoca 3pmaHHH H COODYXKEHHH H BLIHOCA KOMMYHHKALHH
METPOCTPOUTENH NPHCTYNAIT K O6YCTPOHCTBY 6a30BHIX MJOLIAAOK.
CrTposiTcsl NpOH3BOACTBEHHble H OLITOBbIE COODYKEHHS — IHAXTHbIH
Komep ¢ 3cTakajgoll agasi y6OpKH IpyHTa H nogadH OJOKOB OOaesKH
B 3a00H, CAHHTApHO-OBLITOBOH KOpPHYC, MEXAHHYeCKHe MAaCTepCKHe
u np. Ilpu sTom B kadectBe cyOnonpsAA4HKa NPHBJIEKAIOTCH rOPOA-
CKHe CTPOHYNpaBJ/IeHHS.

[Tepes Hauas oM NPOXOAKH LIAXTHBIX CTBOJIOB H TOHHEJEH BhLINOJ-
Hserc 6oabuIol 06beM paboT M0 3aKpenJeHHIO reonoA0CHOBh. C BhI-
COKOH TOYHOCTbIO NOCJe HEOJZHOKPATHOH NpPOBEPKH pa3buBaercs OCh
MeTponosuTeHa. Pa36uBKy H 3aKpen/ieHHe OCH [e/1al0T B OCHOBHOM Ha
LIOKOJISIX AOMOB H NMPOMBILIIEHHBIX COOPYXKEHHH, KHPNHYHBIX HJIH Oe-
TOHHBIX CTON6LAX ¢ MOMOWbIO MeTalH4ecKuX wThped. [Tpn kaxaom
TOHHEJIbHOM OTPSI€, CTPOHTEJNbHO-MOHTAXXKHOM yNpaBJIEHHH H TpecTe
co3jxaeTcs Mapkueiaepckas cayx6a Bo IyaBe ¢ IJ1aBHbIM MapKuied-
AepoM, KOTOpasl KpyIible CYTKH BeaeT Hal/onenHe 3a NpOXOAKOH
CTBOJIOB H TOHHeJ/eH. Kpome Toro, Mapkiledaeps Jal0T HCHOJHHTEb-
HYI0 Cbe€MKY NPOXOAKH TOHHE/IeH H COODY KEeHHS CTAHLHH, €XKeMeCsI4HO
H €KEeKBApTaJbHO BMECTEe C HHCIIEKTODAMH 3aKa34YHKa FOTOBST BeJO-
MOCTH OGBEMOB BLINMOJIHEHHHX paboT aas omJarhl. KadectBo pabor
MO COOPYKEHHIO METPOIIOJIHTEHOB BO MHOFOM 33BHCHT OT KBAJIH(HKA-

" L[HH MapKIIeHaepoB.

[Ipoxoaka meperoHHeIX TOHHEJNEH H COOpY:KEeHHe CTAHIHHU Triybo-
KOTO 3aJ0KEHHS HAYHHAETCS1 C COOPYXKEHHA BePTHKAJbHOTO CTBOJA
WAaxThl. ¥ OCHOBAHHA IIAXThl COOPY2KAETCS OKOJOCTBOJbBHBIA ABOD,
06XO[Hble JIIOJCKHE XOAKH, KaMephl jJs1 CKJIAJHPOBAHHA DA3JIHYHBIX
MATEDPHAJIOB H KOHCTPYKUHMH H MOAXOAHAs1 BHIpabOTKAa K OCH TPACCHI
METPOIMOJNHTEHA. . :

[To 3tum BeipaGoTKaM NMPOH3BOAHTCA CHYCK JIOAeH K MecTy pabor,
nojada KOHCTPYKIUHH H MarepHaJ/oB, JOCTABKA IpyHTa Ha HNOBepX-
HocTb. [TogxonHas Beipa6oTKa 3aKAHYHBAETCS COOPYKEHHEM WIHTOBOH
KaMmepbl Ha OCH TOHHe/s (IIpH WHTOBOH NPOXOAKE) HJH arperartoB
AJs c60pKH o6pesKH NpH ropHom cnocobe pabor. [locae monTaxa
HEOOXOAHMOrO OOOpYNOBAHHA AJ5 NPOXOAKH TOHHEJNEH MPHCTYNAaloT
K OCHOBHBIM pafoTaM NO CTPOHTENbCTBY METDPONOJIHTEHA: COOpYXKe-
HHIO CTAHIHH H NMEeperoHHbIX TOHHeJeH.

Panblile NOYTH HA BCEX NMEPBbIX JHHHAX MOCKOBCKOTO METPOMNOJIH-
TeHa MOHOJHTHLIE OeTOHHbIE H Kese3006eTOHHbIe 061€JKH BO3BOIHIHCh
B JepeBSAHHOH onany6ke, Bpy4Hylo. CeH4ac MOHOJHTHHIE OOJe/KH
BO3BOXATCS B CYXHX TPYHTaX C NOMOLIbIO CHELHAJbHOTO MNPOXOA-
4eCKOro U(HTAa. '

B ycTOHYHBBIX CKA/JbHBIX MOPOAAX NPH HeGOJbUIOM FOPHOM AABJE-
HHH TNPHMEHSIeTCHA MOHOJIHTHBIE HA6phI3ro6eTOH Ha MEeTaJ/LIHYeCKYIo
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CETKY, TpPHKPEIUIeHHYI0 K IMOpoje aHKepamH  JuGo TapkperGeTon
H3 TECYAHO-UEMEHTHOTO PAcTBOPA, KOTOPHI HaOpLI3THBAETCA Hero-
CPEACTBEHHO HA MOBEPXHOCTb.

B HACTOSILEE BPEMA CAMOH pacnpocTpaneHnoi, N03BOJISI0IL e ]
3KOHOMHTb MeTaJll, SIBJASIETCS cbopHasi xesne3o6eToHHas o6aeika
KOTOpas H3roTaB/IHBAeTCs HAa 3aBOLAX Ke1e300eTOHHBIX H311€JIHI7I’

Ilpu [OPHOM H THADOCTATHYECKOM AaBJIEHHH IPYHTOBBIX BOJ Gonee
| krc/cm _BO3BOJHTCH OGf€/IKA M3 YYTYHHBIX TIOOHHTrOB. OHa CYHTa-
€TC5 caMOH 10pOroH U3 Beex o6aedoK. [ilupokoe NIPAMEHEHHEe COOPHBIX
)KeﬂesoéeTo_HHblx Y 9YTYHHBIX 06ne/oOK No3BOJser MEXaHH3HpOBAaTh
NPOM3BOACTBO PaboOT M COKPATUTL CPOKH cTpourenbcTBa. Jdasi Tou-
;zllgg\éiméoro 3a/I0XK€HUS, COOPYKAEMBIX OTKPBITHIM CIOCOGOM, npH-

AMOYro/ibHA
penstercs ognemzla. Has 11€1bHOCEKIHOHHAS HJH c6OpHas KeJes30-
O6ne/Ky cTaHuHil BHIMOAHSIOT H3 HYTYHHBIX TIOOGHHTOB, KeJe30-

0eTOHHHIX GJI0KOB pas i
JIHYHOH (DOPMBL H ADYTHX MeTasIH4ecK -
CTPYKIHH. P o

§ 39. Coopyxenue merpononurenos
B 0C060 CIOMKHBIX YCJOBHsIX

O6wue cBenenns. Crioco6u COODYKEHHS METPOIIOJHTEHOB B CJIOMX-
HBIX YCJIOBHAX MO Xapakrepy Bo3aeficTBHA na TPYHT Moapasaesorces
Ha MeXaHudecKue, QU3HYECKHE H XHMHHYECKHe,

K MexanudeckuM cnoco6am 3aKPEIIEHHA TPYHTOB OTHOCSTCS
WMYHTOBAHHOE OrpaKieHue, ONMYCKHAH Kpellb, «CTeHa B TpyHTE>
Orpaxnenus u3 OypoHaGuBHbIX cBall. K (PH3HYECKHM croco6aM —
MOHHKEHHE YDOBHSA IPYHTOBHIX BOJ, 3aMOpaKHBAHHE TPYHTA, KECCOH-
HBIH C110C06 NpoXogkH. K XHMHUYECKUM cnocobamMu — 6HTy1\:m3au}m
UEMEHTALHS, TIHHHU3ALMSA, CHAMKATH3AHS. ’

Mexaunueckue cnoco6u 3aKpemaeHus rpyHtoB. [llnynrosaunoe
02pascdenue NpuMensieTcs AJIS1 KpEMJIEHHs CTeH KOTJIOBAHOB (Tpam-
WeH) OT HX OGDYIIeHHS! B BOLOHACHILEHHBIX H He OTHAIOUWIHX BOAY
noponax. lllnynroBaHnoe orpaxnente Moxer 6bTh AEPEBSIHHBIM TIPH
MOIUHOCTH IUIBIBYHA 3—4 M H MeTa/IHYecKHM TPH MOIIHOCTH MJbIBY-
Ha 70 15 M. Meraannueckoe WIMTYHTOBAHHOE OTPa K IE€HHE NIPHMEHAETCH
fIPH pACMONOKEHUH KDYMHHIX 31aHHH HA MpH3Me ofpyledus aas
NPEAOTBPAIUEHHS OCANOYHBIX SIBJICHHUL.

Cnocob «crena 8 epynre» NIPHUMEHAETCH AJI COODYMKEHHSI CTeH
NOA3EMHBIX BECTHOWOJIEH, CcTanpuil MEeTDOTOJIHTeHOB, CT€H TOHHEeJelH
MEJIKOTO 3aJ10XK€HHS MyTeM CO3AAHHA B IPYyHTe cren KOTOphIE HC-
MOIb3YIOTCA B KAa4YeCTBe HeCymiel WJH OI‘pa)KﬂalOIueﬁ,KOHCprKuH}ui
CreHbl ABAAIOTCH KOHCTPYKIHeh GyayLiero coopyxeuusi u onﬂospe:
MEHHO CJyXaT f/isi KpelUleHusi KOT/oBaHOB. [10a MX 3amHTOM ocy-

WECTBAACTCA BhIEMKA TDYHTAa H pasibHeillee MpPOM3BOACTBO CTpOH-
TEJIbHO-MOHTAXHHX pabor. Crnoco6 «cTena B TPYHTE» HCNOMb3yeTcs
PH BENEHHH 3€MJISIHBIX PAaBOT B BOLOHOCHBIX TPYHTAX U B CTeCHEH-
HbIX YCJIOBHSIX TOPOACKOH 3acTpoikH. CymHOCTH clocoGa «CTena
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rpyHTE» 3aKJAI04aeTcs B 3aMOJHEHHH BHIEMOK H TpaHIIeHd TIHHHCTHIM
pacTBopoM (CyclleH3ueii) ¢ onpeneseHHbBIMH THKCOTPOIHBIMH CBOH-
crBaMd. TuKcoTponus pacrBopa MNpOSBJAAeTCS B ero CIocOOGHOCTH
3arycreBaTh NIPH CNIOKOHHOM COCTOSIHHH H BHOBb IIpeBPAaIlaThCH B KHA-
KO€ COCTOSIHHE OT MeXaHH4YecKoro BoziaedcTBus. Hanuune riMHHCTOrO
pacTBopa B TpaHulee MO3BOJIsieT COXPAHUTb YCTOHYHBOCTb CTEHOK
TpaHllieH KaK B nepuoy yray6/enusi 3a6os, TaK U B [IepHOA YCTPOHCTBA
co6cTBeHHO KOHCTpYKuUi. [Tocsie okoH4aHHsA yriybJseHHs TpAHLIeH 10
NPOEKTHHIX OTMETOK, TPaHUIelo 3a10NHAI0T 6€TOHOM, COOPHBIMH XKeJle-
300€TOHHBIMH KOHCTPYKIIHAMH, IIHHOL€MEHTHBIMH CMECSMH, B Pe3YJlb-
Tare 4ero co3jaloT HecyllHe KOHCTPYKIIMH, (pOpMa KOTOPHIX B IJjaHe
COOTBETCTBYET (opMe TPaHIUIEH.

Cnocob noepysiceHus Kpenu WAXTHbLX CTB0A08 8 TUKCOTPONHOU
pybawke (onyckHas kpens) NPUMEHSETCH NPH COOPYXKEHHH UIaXTHBIX
CTBOJIOB B CJIOXHBIX THAPOreo/JOrH4eckKHxX ycaosuax. CymHOCTh ClOo-
co6a COCTOHT B TOM, 4TO IPOCTPAHCTBO MEeXKAy HapyXHOH MOBepX-
HOCTBIO ONYCKA€MOH Kpell U IPYHTOM 3aNOJ/HAeTCH TJHHHCTHM (THK-
COTPONHBEIM) pacTBOPOM. THKCOTPOMHBIA pacTBOp, 3aNOAHAIOLIHH NIPO-
CTPAHCTBO MeXnay HapyXKHOH CTeHOH OOmeNKH CTBOJA H TPYHTOB,
3HAUYUTEIbHO CHHXKAeT CHJB TPEHUA U IMO3BOJSAET BHEAPATb HOX
ONYCKHOH KpeNH B 30He MILIBYHA HA KOHTAKTe C BOA0YIIOPOM Ha Iy6H-
ny, ofecneduBamwinylo HOpMaJbHylo pabory B 3a6oe. [JHHHCTHIA
pacTtBop obeclneduBaeT, KpoMe TOro, CO3JaHHe THADO3KpaHa BOKPYT

. 006€eJIKH, 4TO MpefoTBpauiaer Tedb 4epe3 IIBH MeXay TIOOHHTAaMH
-061€e/IKH.

Bbyponabusgnbie c6au npUMenslOTCH NPH BO3BEJEHHH CTEH I1€PEroH-
HbIX U CTAHIIUOHHBIX TOHHE/JIEeH MeTPONOJHTEHOB MEJKOrO 3aJI0XKEeHHH
OTKDHITHM CIIOCOGOM. DTOT CrMOCO6 HCIOJbL3YIOT NPH HAJHYHH B 30HE
NPOU3BOACTBA 3€MJASIHHIX pa6oT BOMOHOCHHIX rpyHTOB. CYNIHOCTD CIIO-
co6a 3akJwuaercs B OypeHUH O6ypOHAOHUBHBIX CKBAXKHH BpallaTelb-
HBIM U YAapHbIM crnocoboM ¢ mocJenyloulell YCTaHOBKOH B CKBAXKHHY
apMarypHoro kapkaca u OeronupoBanueM. [lo Mepe 3amo/iHenus
CKBa)unbl 6eTOHOM 06cagnyio Tpyby H3BJEKAIOT.

dy3uueckHe cnocobbl 3akpenjedusi rpyHToB. Hckyccraennoe no-
HUMCeRUE YPOBHA 2PYHTOBbLX 800 TIPHMEHAETCS TPH NPOXOAKE TOHHE-
Jeld OTKPHITBIM H 3aKpPbITHIM clocob6aMH, MPOXOAKe WAXTHBIX CTBO-
JIOB, TIPH CHHKEHHH HANOpa U yMeHblI€HHU NMPHTOKA BOABI B BLIPAGOT-
Ke. BopononueHdue NpUMEHSAIOT B HEYCTOHYUBLIX BOAOHOCHHX TPYH-
tax. Ero cyuiHocTb 3akjl4aercsi B YCrpolictBe MO NepuUMeTpy
OCYIHaeMOro y4acrka cleiHaJjibHbIX BOAOMNOHHKAWIIHUX CKBAXHH, H3
KOTOpbIX INOCTOAHHO OTKadWBaercsi Boxa. llpu 3rom obpasylorcs
J€eNpecCHOHHbIE BODOHKH, MPHMLIKAIOMIHE APYT K APYTY H IO3BOJSI0-
1111e [IOHH3UTh YPOBEHb 'PYHTOBLIX BOJ A0 3aaHHOH OTMeTKH. Bogomno-
HUKEHHE OCYIECTBAAETCS 3K EKTOPHBIMH H JIEFTKHMH HTJIO(QHJIBTPOBHI-
MH YCTAHOBKAMH, BAKyyMHBIMH YCTAHOBKAaMH, BOJOIOHHXKAIOUWIHMH
CKBa)HHaMH, 000Dy OBAHHBIMH TJIYGHHHBIMH HacocaMH. B mpakruke
METPOCTPOEHHH HCKYCCTBEHHOE IIOHHXKE€HHe YDOBHS TI'DYHTOBBIX BOJ
06bIYHO MPHMEHSIeTCH Ha CTAajHH CTPOHTEJNbCTBA, OAHAKO B 0C06O
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C/IOKHBIX THAPOTEOJIOTHYECKHX YCAOBHAX, BOJOMOHHMKEHHE ocyiie-
CTBJISAIOT H B NEPHON 9KCMIYyaTaLUH METPOMONHTEHA.
Hckyccrsennoe samoparcusanue NPUMEHACTCS NPH NPOXOAKE NOf-

3€MHbIX Bpr&ﬁOTOK METPONOJIUTEHA B Pa3/JHYHbIX BOJOHOCHBIX IpyH- -

Tax H Mopoiax. IToT cnocob sABJASeTCH HauGO.ee YHHUBEPCANbHbIM
H HAaJeKHBIM, TaK KaK MOXET GbiITh NPHUMEHEeH Ha pas/HYHBIX ray6u-
Hax W B JIOObIX IPYHTaX C pas/HYHBIMHU KO3 QUL HEHTAMH HIIO-
TPAlHH H XHMHYECKOTO COCTABA FPYHTOBBIX BOJ. CymHoctb cnoco6a
HCKYCCTBEHHOTO 3aMOpaKHBAaHHS TPYHTOB COCTOMT B CO3/1aHHH Bpe-
MEHHOrO NPOYHOro H BOJOHENPOHHIAEMOTO KpenJyieHHsl BuipaGoToOK W3
34MOpPOKEHHOrO IpyHTa (JIeOTpYyHTOBOE orpaxaexue). Takum oGpa-
30M, C€HOCOO HCKYCCTBEHHOTO 3aMOpaKHBAHHA TPYHTOB M0O3BOJISET
HCKYCCTBEHHO H3MEHHTb (PU3UUECKHE CBOHCTBA TPYHTOB, o6ecrneunBa-
IOILKX HOpMa/bHYI0O NPOXOAKY BhIpaGOTOK. [l CO3JlaHHA Takoro
HCKYCCTBEHHOTO KpENJIEHHA 10 KOHTYpy Oynyuied BBIpaGOTKH GypsiT
CKBAXKHHLI, yIy6/ss MX B BOZOYNOPHHIA c0H Ha 2—3 M. B 3TH
CKBAXKUHbI OMyCKAlOT 3aMOpaKHBAIOLIHE TPYGbI (XOJIOHKH), 1o KOTO-
PBIM LMPKYJMPYET PAcTBOP XJOPHCTOTO KadbIUS (paccoas), umero-
LW OTpUIATE/IbHEIE TeMneparypel. Paccos oTHuMaer Tenso y IpYyHTa,
OKPYXKAIOIIEro 3aMOpaKHBaOILyI0 KOJIOHKY, NOHHKAET €ro Temnepa-
TYPY M NOCTENEHHO 3aMOpPAaXKHBAET TPYHT.

Kecconnbui cnoco6 npumensiercs A1 MPOXOJAKH FOPH3OHTAJIbHBIX
¥ BEPTHKAJbHBIX BbIPAaGOTOK B BOZOHOCHBIX TPYHTAaX H MJIBIBYHAX.
CymHocTs cnoco6a 3akmouaercs s UCKYCCTBEHHOM CO3IaHHH H3GhI-
TOUHOTO napsienns (2,0—2,5 kre/cm?) B 30He 3a60s st OTKaTHSA
TPYHTOBLIX BOL OT MecTa MpOH3BOACTBA paGorT. Has/ienne Bo3nyxa
BBIOHPAIOT B 3aBHCHMOCTH OT TyGHHBI BBIDAGOTKH W TMAPOCTaTHye-
CKOTro Hamnopa.

Cnoco6 xumuueckoro 3aKpenyenus rpyutos. B wmerpoctpoenuu
CMOCO6 XHMHUECKOTO 3aKper/IeHUs TPYHTOB BHEpPBbiE B HAllleH CTpaHe
OB nmpHMeHeH npu COOpY>KE€HHH nepBoH ouepegu MocCKOBCKOro
METDPOMNOJIUTEHA 111 NPeNOTBPalLeHH 0cajoK 3IaHHH, PACMTONOXKEH-
HbIX BOJIH3H MeTpoTpacchl.

3a nocseanue rombi paspaboraH nesablit psag peuentyp, npemJo-
CHBI HOBBIE (PH3UKO- XHMHYECKHE CIIOCOGHI, NI03BOJIAIOLINE 3aKPEMIATh
NECYAHbIE M JIECCOBbIE MPOCANOYHBIE I'PYHTH H 3HAUHTENBHO yJayy-
LIaTh MEXaHUYECKHE CBOHUCTBA T'JIMHHCTBIX TPYHTOB.

B pesynnrate muorosersux mccesenosanuii B Coserckom Coioze
PaspaGoTaHbl M yCHEIIHO NPHMEHSIOTCS psiL cnoco6oB r1yGHHHOrO
34Kpen/ICHUA rPYHTOB: OJHOPACTBOPHAS H ABYXPACTBOPHAA CHJHKATH-
3allMfl NeCYaHbIX I'PYHTOB, CMOCOO HHbEKIHPOBAHHS IJIHHOCHJIMKATHLIX
M aMIOMOCH/MKATHBIX TAMMNOHAXHBIX PACTBOPOB, OJTHOPaCTBOPHLIH
Croco6 3aKpenyieHUsi NPOCag0UHbIX JIECCOBBIX TPYHTOB, J€KTPOXUMH-
HECKO® 3aKpen/ieHne IVIHHHCTHIX PYHTOB, CMOCOG CMOJIM3alHH H JIp.

Cnoco6bl xumMHueckoro 33KpeNJIeHHA TPYHTOB OCHOBAHEI HAa HarHe-
TA4HUH B HUX PACTBOPOB, COCTOAILIUX H3 OHOTO HJIH HECKOJIBKHX KOMIIO-
HEHTOB, KOTOPbIE NP CMEIIHBAHHH 06Pa3yloT B NOPOAAX IPYHTA Tedb,
NPUAAIIKA €My NPOYHOCTE H BOLOHeNpoHUunaeMocTb. Harnerauue
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3aKPenIAILIMX PAaCcTBOPOB NPOU3BOAAT MOJL AABJICHHEM uepe3 mn;:
€KTOpPhl — crenHaJjbHble TpyOGKH ¢ nepdopanuell H pe3aHHOBBIMH MaHO
JKe€TaMH, 3aKpblBAIOLIMMH OTBEpPCTHS JJIA BBIXOJAA HarHeTaeMor_
pacTBOpa W NpelOXPaHAIIIMMH 5TH OTBEPCTHSA OT 3aCOpPEHHS YacTH

' 4aMH TpyHTa NpH 3arayG/eHHH HHDBEKTOPOB B TPYHTOBBIH MacCHB.

B kauecTBe XHMHUECKHX 3aKpemJSAIOLIHX PACTBOPOB NPHMEHSAIOT
pacTBOPHl CHJAMKAaTa HaTpHA (XKUIKOTO CTeK/1a) H cMof, B Kaqeclzg)e(
OTBEpAHTENeHd — KUCJOTHL U col. PacTBop, COCTOAMA H3 HECKOJIb x
KOMIIOHEHTOB, NPH CMEUIMBAHUH KOTOPHIX B 3ajJaHHOE BpeMd B no%;lav[
rpyHra o6pasyercs resab, HasblBalOT rejeobpas’ylolium p:)iCZIB?IF;H.[G;
B MeTpocTpoeHHH cnoco6 XMMHUYECKOr0 3aKpelseHHs NOpPOX | daute
BCEro NPHMEHAETCH B NECUYaHbIX I'PYHTAX KaK CyXHX, TaK H Jil
HeHg)})cIi(xbsﬂben KpUTepHAMH 14 Bhibopa crnocoba 3akpenienud ﬂsng:
10TCA (HJIbTpALMOHHAS CMOCOGHOCTL TPYHTA H KOHCTPYKTHBHBIE HTpOB
6oBaHuA K Hemy. PaGoThl N0 XMMHYECKOMY 3aKpeIIeHHIO Tpy TH_
NPOU3BOAATCA MOCPEACTBOM MNOTPYKEHHA HHBEKTOPOB B TPYHT, npﬂs_
FOTOBJ/ICHHA 3aKPeIVIAIOUINX PACTBOPOB, HAarHeTaHHsA pacTBOPOB, M3
BJCUEHHUS HHBEKTOPOB H BBINOJHEHHS BCIOMOraTe/bHLIX OHepauHu.

Cnoco6bl XMMHYECKOTO 3aKpelyieHHS TpYHTOB B MeTpOCTpOQHHePI
esaecoobpasHo NPUMEHATh MPH NOJArOTOBKE KOTJIOBAHOB JJ1s1 coopy;g :
Husl BeCTHOIOMEH, NMOA3EMHBIX MEPEeXOAOB, OTJe/IbHBIX yYaCTKOB T g_
HeJIeH OTKPBITBIM CnOCOGOM; NPH NMPOXOJKe TOHHeJIeH 3aKprTbIN{ anIﬂ
co60M A/ 3alUTHl NOA3EMHBIX KOMMYHHKaUHH OT NpOCajoK; ﬂnﬁ
NpeJoTBpalleHHs] HepaBHOMEPHBIX OCAJOK 3JaHUH H COODYXKEHHH,
pacno/oXKeHHhX BOJIHM3H Tpacchl METPOMNOJIHTEHA.

§ 40. KoHCcTpyKuuH cTaHuMii

OnHocBoaYaThIE CTAHUHH OTKPBHITOrO cnoco6a pabor. Kuesggerggé
NPOEKTOM pa3pab0TaHa W BHEAPEHa KOHCTPYKIHS nonﬂoécbmpea_
OJIHOCBOAUATOM CTAHIMU OTKphITOrO cnocoba pabor. I1poekr p -
JIH30BaH Ha cTaHuuH Munckada. KoHcTpyKuusa crtaHuuu 6J1aroz[ap_
MHHHUMAJLHOMY KOJHYECTBY THIIOPAa3MepPOB JI€MEHTOB NO3BOJISET gﬂa_
YyuTeIbHO CHH3HTh TPYNO3aTpaThl npu MoHTaxe. Macca ogHoro c6op
‘Horo 3jemeHta 20 1. PasBepHyrada AJHHA CBOAA B MOMNEPEYHOM Ha-

0710 23 M. §
npagﬂi}gnMigBKoﬁ YaCTH CBOAA 3a/I0XKEH MOHOJHTHBIH Xene306eToH,
B KOTOPOM 3anpoeKTHpOBaHa MpPOKJ4aAKa 3JeKkTpokabesen ocsem:::gf
CTaHUHH. MeTa/Hueckas Gpopma 3/eMEHTOB CBOJa MO3BOJAET o
TaBIuBaTh OJOKH C TOTOBOH NpPOGMIMPOBAHHOH H OGaKTypeHH

bIO. 5
HOBEPI‘);?iOuCHTOHHaﬂ 06€eJKa «CTeHa B rpyHTe». DTO HOBLIA NPOrPeccHB-
HbIA MeToX, ¢ NOMOLIBIO KOTOPOro OﬁeCHelH/IBuaeTCﬂ crpomeﬂbcggo
CTaHIHUHA, TOHHE/eHd, NPUTOHHEJIbHBIX COOPYKEHHH OTKPBITBIM CIIOCO ﬂ ng
ray6unoi 1o 30 m. On Hawen npumeHende B Kuese, Mng(:g; geaﬂi_
3apy6eKHEIX TOpOIOB, NO3BOJUB B 1,5 pa3a yMeHbIIHTL 00
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HbIX paGOT H CPOKH CTPOMTEJBCTBA H HCK/IIOUMTh BO3HHKHOBEHHE
lryma H BuOpartH, 4To0 0COGEHHO BaXKHO npu pabote BOJIU3H 31aHHU
1 coopyxeHud. [Ipu stom crnocobe B GoOJbLIHHCTBE CJIy4daeB HCKJIO-
4aeTcsi HEOGXOAMMOCTb BONONOHHXKEHHS. PaGoThl MOMXKHO BECTH
NOYTH BO BCEX IPYHTAX HE3aBHCHMO OT HX OOGBOIHEHHOCTH, I1pu stom
CTOHMOCTE CTPOHTE/ILCTBA MO CPABHEHHIO C YKOPEHHBLUMMCS CBANHO-
‘paccTpe/ibHbiM cnocoGom cHMxKaetcss Ha 20%. MOXHO coueTathb
«CTeHY B IDYHTE» C aHKEPHBIM KpEIJeHUEM.

Qunuasom «MHHCKMETpPONpoekT» B NpOeKTax NpoAJeHHs JHHHU
MuHckoro merponoaurtena NpeNJIOXKEHA YHHPHUUMPOBAHHAS CTAHIH-
OHHasi o0fenka cnoco6oM «CTeHa B TPYHTE», NO3BOJALIAA 33 CUeT
COBEPLICHCTBOBAHHA OGBEMHO-NJIAHHPOBOUHLIX pelUeHHH emre Gosee
NOBBICUTE 3P (PEKTHBHOCTL CTPOHUTE/ILCTBA.

KoHcTpykuusi o6nenku npencTap/ser co60d CBOAYATOR NEPeKphl-
THE H JIOTOK, O6pa3OBaHHbIE IBYMA THIOpa3MepamH COODPHBIX XKee3o-
GETOHHBIX 3JIeMEHTOB B BHje I'-o6pasubix 6/10k0B, onupaoWHXcs Ha
CTEHbl (CGOPHbIE MM MOHOJHTHBIE), BBIMOJHEHHbIE METOJOM «CTeHa
B TPYHTE», H OJOKOB CBOZA M JIOTKA éoﬁpaTHbIﬁ CBOJ), XECTKO CO-
€1MHEeHHbIX ¢ [-06pasubimu Giokamu. Conpsixenue I-o6pasueix 6.10-
KOB CO CTEHAMH BLINOJHACTCH B BHjl€ KIHHOBOIO pacnopa W3 GeToHa
C BEPIIMHOH K/MHA, O6PAIEHHOH BHYTPb OGNE/IKH. Kpensenue «crten
B TDyHT€» B MEPHOJ MOHTa)ka OGIEJNKH MPOM3BOAUTCH TpyOUaThiMH
paccTpesamMH M GYpOHHBEKLHOHHBIMH aHKEpaMH. '

Betod na Hanpsraomem uemenre cospaer npejBapHTeJbHOE Ha-
NPSAXKEHHEe CBOJA M JIOTKA, a TAKXKe 06)KAaTHe CTeH H JIOTKA B TPYHT,
o6ecrneynBas COBMECTHOCTh PaBGOThI cHCTeMbI Ge3 apMaTypHBIX CBsI3€eH.

DTOT BHJ OGHENKH MO3BO/IAET B COXKHBIX rpajoCTPOHTENbHBIX
YC/IOBHAX BECTH pa3pabOTKy IPYHTA H Aa/bHeillee BO3BELCHHE KOH-
CTPYKUHH MOC/]e COOPYXKEHHS CBONA, €ro THIPOM3OJANUH, 06paTHOH
34CLINKA M BOCCTAHOBJICHHS [IBHXXEHUS OPOJCKOrO TPaHCIOPTA.

CraHnHoHHas o6aesKa HOBOrO THNA OBecreuHBaer CYLLECTBEHHOE
COKpaueHie pacxona 6GeToHa W apMaTypHOH cTaJi, yMEHbIIeHHe
AJTHHBI CTAHUHOHHOTO KOMIUIEKCA MO CPABHEHHIO C-TPAfHIHOHHBIMH
pewenusamMu Ha 18—209, yayuwenue ucnonn3oBanus BHYTPEHHEro
npoctpaHcTBa. CymecTBEHHO yBEJIHMUHBAIOTCA TeMIHI COOpYXKeHHUs
KOHCTPYKUMH, NOCKOJIbKY He TPe6YeTcs BBICOKOH TOYHOCTH BO3BEIEHHS
«CT€H B IPYHTE» ([OMYCKH Ha F€OMETPHUYECKHe napaMmerpbl CT€H Npu
5TOM cnocobe yBenuuensl Ha 1009 ), uckIouawTes HENPOU3BONUTENb-
Hble BHJbI paGoT no o6paGoTke JHLEBOM NOBEPXHOCTH MOHOJIHTHLIX
CTEH, 00E€CNeYHBACTCS HajexHuas THAPOH30AUHA KOHCTPYKIHH.

Oonocgoduarsie cranyuu 2ay6ok020 3aroncenus. B Jlenunrpane
CO3/1aHbl NPHHUMNKANLHO HOBBIE THITLI OHOCBONYATBIX CTAHIH K ray6o-
KOro 3sasioxenus. HaHGO/MBIINMH 1OCTOMHCTBAMH O6Jaanaer OILHO-
CBOLUATAA CTAHUMA, B OCHOBY KOHCTPYKIHH KOTOPOH 3a/M0XKeH MpPUH-
LHN O6XKATHS Ha MOPORy cBOAA GOJIbIIOro nposeta. B nonepeunom
CEYCHHH OHA NpejiCTaBJsAeT COG0H ONHONPOIETHBIH CBOJ, ONHPAIOIIHH-
Csl Ha MacCHBHbIE GETOHHbIE OMOPBI.

[llupvHa CTAHUMH MO BHELUHHM TOuKaM KOHCTPYKIMH MpeBblLaer
25 M, paccTosiHHe MeX Y BHYTPEHHHMH rpaHAMH onop 19 m, BeicoTa —
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Gosee 13 m. O6pasoBaHne GOJBIIONO NPOCTPAHCTBA B MOA3EMHBIX
YCJIOBHAX NPH NEPEKPLITHH BCEH IUHPHHbI CTAHHHH OJHHM CBOIOM
co3jlaer 6;1aronpUATHLIE YCI0BHA /5 3aMeHbl PyYyHOro TPYyAa NPOXOi-
YHKOB MEXaHH3HPOBAHHLIM. 3aJ/I0}KEHHLIE B KOHCTPYKIHH TeXHOJIOTH-
YEeCKHE BO3MOXXHOCTH MNO3BOJAKT MNPHMEHUTb MOTOYHBIA NPHHUHUO
CTPOHUTENbCTBA C COBMEILIEHHEM BCEX OCHOBHBIX [HKJIOB 110 BO3BEICHHIO
ctanyHu. ITo Takofi cxeme mocTpoeHnl ctaHuMu Iliaomank Myxectsa
i IMonurexuuueckasa Ha Kuposcko-BriGoprekoi nuHuy, cradnua O6y-
x0B0 Ha Hescko-Bacuneoctposckodl JHHUM H psp ApyrHx. Bmecro
36—40 mec nepBas ogHocoguartas craHuuf [liowmanbs MyxectBa
NOCTpOeHa 3a 25 mec.

Bossejende CTaHUHOHHOrO y3Ja r1yb0KOro 3a/0XeHHS ¢ pasme-
IIEHHEM TMOJ, €IHHbIM CBOJOM BCEX COOpYXKEHHH, BbINOJHEHHLIX H3
OJIHHX H T€X XK€ THNOBLIX KOHCTPYKUMH, OXHHM H TEM K€ KOMIIIEKCOM
ME€XaHH3MOB IO €IHMHOH TeXHOJOrHH,— CJAeAYIOILHA Moc/e OJIHOCBOA-
YaTOH CTAHUHUH Tal B CO31aHHU GoJiee IPOrPECCHBHBIX THIOB CTAHUUH
Jlenunrpanckoro metponoaurena. B xommiaeke y3na cTaHuuH Yneup-
Haa B JleHHHrpane BXOJAT HATSKHAA KaMepa, nmacCa)KUpCKHH 3aJ
CTaHUMH, TAroBad MOACTAHIKA, Kamepa cbe3nos H ap. O6mas nauHa
o6benHHALIIeH BbIpa6oTKH — 249 M. dra craHuud kKoHeuHasd. [lad
INPOMEXYTOUHOH CTAHUMH J/MHA BBIPAGOTKH 190 M.

Pa6otbl N0 cOOpYyX€HHIO y3J/1a NPOU3BOLAATCH MO CXeME OJHOCBOA-
4aToH cTaHuMHu. IIpM yBenHUeHMH pJHMHBI BhIpa6OTKH MaclUTalbbl HC-
NOJb30BAHHA CPENCTB MeXaHH3auud 3HAYHMTEIbHO BO3PacTaloT.
[ 6GeToHHBIX OHOp HCOO/B3YIOT MNepejBHXHBE MeTa/lJlHYeCcKHe
ona/JyOkH, /i1 MOHTa)ka BEpPXHEro CBOJa — G/IOKOYK/1a 1bIBAIOLLY 10
apKy, nas pas3pabOTKH TIpYHTA Alpa M JIOTKA — 3/EKTPUUYECKHH
9KCKaBaTOp C KOBLIOM aKTHBHOTO [CHCTBHSA, 1/IA BO3BEIEHHA 0GpaT-
HOTO CBOJla M KOHCTPYKUMH BHYTpeHHero ofycrpoictea (miaatdopma,
aPMOUEMEHTHBIA 30HT) — nepelBHXHbIE KPaH-GalKH.

CTaHUHH KOJIOHHOTO THNA OTKPHWTOro cnoco6a pafoT, BHINOJHEH-
Hbl€ M3 OOGbEMHBLIX 3JeMEHTOB. B mpakTHKe OTE4eCTBEHHOIO MeTpo-
CTPOEHHUS MPH COOPYXEHHH CTAHIUH METPOMOJUTEHA OTKPBITHIM cno--
cOO0OM LIMPOKOe HNPHMEHEHHe MNoJayulsna KOHCTPYKUHS U3 cOOpHBIX
’KeJ1e300€TOHHBIX 2/I€eMEHTOB paMHOH 3-NMpoJeTHOH cHcTembl. B Mock-
e, Kuepe, TOHIHCH 1 JIPYTUX ropogax NocTpoeHo okoJo 50 craHuHi
TaKoro THia.

Hns ycnoBuit TallikeHTa, rae K KOHCTPYKUHSIM NPeNbABIEHbI M0-
BhILIEHHble TPeGOBaHUS A/ OGecneyeHHs paboThl B YC/IOBHAX BO3-
MOXHBIX 3€MJIETPACEHHH, CEHCMHYHOCTD TPEXMPOJIETHBIX CTAHIHH, MOo-
CTPOEHHbIX H4 MNEPBOH JHHHH METPOMOJIMTEHAa, ofecneyyBaJach uye-
THIPbMSA NPOJIOJIBHBIMH MOHOJHMTHBIMH K€/1€30GeTOHHEIMH Ga/ikamH
JKECTKOCTH B YPOBHE BepXa KOHCTPYKIHIA, 06Pa3OBaHHbIMI/I GeTOHH-
pPOBaHHEM apMaTypPHBIX BBIIYCKOB H3 pUreJed U INJHT NepeKphITHH
H THXKEJbIM CHJIBHO apMHpOBaHHbIM JOTKOM. CoBepIIeHCTBOBA:HE
TaKOH KOHCTPYKLUMH B MOCJE[HHE TOAbl MPOUCXOMUJIO 34 CUET YBEJH-
YEeHHSA LATa KOJOHH 10 OCH CTaHIuHU (¢ 4,5 M 10 6,0 M), YTO MO3BOJHIO
HECKO/IbKO YMEHbLIHTb KOJHUYECTBO MOHTAXXHBIX €JHHHI Ha JJHHY
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n1aTGOPMEHHOTO YUaCTKa CTAHIMH, HO MAJIO YTO H3MEHHJIO B BO3MOX-
HOCTH apXMTEKTyPHOrO Pa3HOo6Gpasusi CTAHIUM B LENOM.

Hannuye B opranusayusx I‘naBTOHHenbmeTpocmos{ HOBOH TeXHHKH
GOJIbIIOHA IPY30NOABEMHOCTH 1AJ10 BO3MOXKHOCTL NMEPEHTH HA MOHTAXK
CTaHUMHA U3 GoJblUepasMepHbIX TAXKEJAbIX He TOAbKO MJIOCKOCTHBIX,
HO U OOBEMHBIX 3/J1€MEHTOB.

Ota ujeda 6bl1a BOMJIOIIEHA B KOHCTPYKIHMu craHiuu AiGek Taiu-
KEHTCKOTO METPOMOJIMTEHA, COOPYXKEHHOH M3 TaKHX 3JeMEHTOB.

OCHOBHBIMH KOHCTDYKTHBHBIMH 3eMeHTaMu sBasiorca C-o6pas-
Hble OJIOKH, ob6pasyloliie o61e1Ky GOKOBbIX TOHHENEH CTAHIHH,
T- o6pasHbie 3MeMEHTHI, 3aMEHSIOLIHE NPOTOHHO-KONOHHbIH KOMIJIEKC
THIIOBOX KOHCTPYKUHH H KECCOHHbIE NEePEKPBITHs CPEJHero mpoJera

. 60/IbINOH AMHMHB BIOMb OcH cTaHuuu. Tak kak C- u T-o6pasHble 3.e-
MEHTBl ABJSAIOTCA NPOCTPAHCTBEHHBIMH KOHCTPYKIHAMHU, yJIydlaeTcs
KaK NPOJOJbHAsA, TAK W NOMepeyHas YCTOHUHBOCTb CTAHUHH B YCJO-
BHUSIX BO3MOXHbIX COTpsiceHHH, a 06beM GeTOHA, OMOHOJNHYMBAIOLLErO
apMaTypHble BBIYCKH B MeECTe CTHIKOBKH 3JEMEHTOB, CHHXKaeTcs
c 18,7 a0 1,76 M® Ha | M QIMHBI CTAHLHH.

anMeHeHI/Ie KPYNHOpa3MepHLIX 3J€MEHTOB Maccoi 1o 18 T no3Bo-
JIXJIO COKPATHTD KOJIHYECTBO THIOPA3MepOB ¢ 13 Ha O6bIUHONH CTAHUHH
10 5, 3HAYHUTENBLHO YMEHBIIUTh YHCJAO CTHIKOB, CHH3HTb HCIOJb30-
BaHHe MOHOJIMTHOIO Xeje306eToHa.

CraHuMsl KONOHHOTO THNA ryGOKOro 3aJI0XKEHHS ¢ WAPHHPHBIM
"OMHPAHHEM CBOJOB HA KOJOHHBI. B OCHOBY KOHCTPYKIIHH HOBOTO MOKO-
JIEHUS] CTAHIMA KOJIOHHOTO THIA NOJOXEH NPUHIHMI LAPHHPHOTO ONH-
paHuf CBOJIOB Ha HeCyLlMe MeTa//HueCKue KOHCTpPyKuuu. Takoe pe-
HIEHHe HCKIIYaeT PACTArHBAIOIIME HANMPAXKEHUS B HECYIIHX 3JEMEH-
Tax ¥ obecneynBaeT NMPAaKTHYECKH HIEANbHYIO paGOTy KOHCTPYKIHH.

DTO NO3BOJIMJIO NMPHMEHHTh COOPHYIO Kese306eTOHHYI0 OGHenKy
BMECTO YYTYHHOH M OOJIerueHHble METaNOKOHCTPYKIHH H3 BBICOKO-
NPOYHOH Hu3koneruposanHoit craan 09I2C. Orkas or uyryHHo#
o6eKn GOKOBBIX TOHHeJEH U CpejiHEro CBOLA M 3aMEHA HX KeJae30-
GEeTOHHBIMH [aI0T 9KOHOMHIO YYTyHa 10 8 ThiC. T HAa OJHY CTaHUMIO.
O6nenka GOKOBBIX TOHHe/EH CTAHUMM C MJOCKMM JIOTKOM COOpYXKa-
eTcsl M3 XKeJe306eTOHHBIX TIOOHHTOB.

Tlocne npoxonku cpejHero TOHHESA M MpPEKPAILEHHS OCHOBHBIX
pedopManti o6pesKd NPOM3BOAMTCA PEMOHT M UYEKAHKA OGOKOBBIX
TOHHeJeH.

O6xeska cTaHuMH KOJIOHHOTO THIA paccuuTaHa Ha BepTHKAJbHYIO
CTaTHYeCKYIO HAarpysKy, pasuyio 130 tc/m?. TopusonTanbnas Harpys-
Ka NpHHATA MO [BYM CXeMaM 3arpyxeHHsl COOTBETCTBEHHO 65 TC/M
u 39 tc/m>.

CoopyXeHue o6 1enKn BEDXHEro CBOJA CpeJiHero TOHHes CTaHNUH
NPOU3BOJUTCA C pas3)KaTHeM ero IJIOCKUMH JIOMKpaTaMH THIA
«®DpeiiccuHe», YCTAHOBJIEHHBIX B PacNOPHOM GJIOKe.

[Mocsie monTaxa obe/Ka BEDXHEro CBOJA Pa3KHUMAeTCsl, MepBbiM
JIOMKPaTOM pacnopHoro 6Jioka BbIOHpAKOTCA Bee ,3830pHl B obneske
M CO3j1aeTCAl HauallbHOe ycuaue, paBHoe 50 Tc/m?. BTopoit momxpar
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BKJIouaeTcss B paGoTy yepes CyTKH mocJ/e MepBoro. YCHJaus, cos3pua-
BaeMble UM B 00jie/IKe, YTOUHAIOTCA ONBITHBIM MyTEM.

CoopyxeHue o6peskun oOpaTHOro CBOAA CPeIHEro TOHHeNsS cTaH-
LLMH NPOM3BOIUTCA TAKXKe C PAa3kKaTHEM €ro MJIOCKHMH NOMKpaTaMu
tuna «dpeliccunes.

Ha TpagnuHOHHBIX CTAHUHAX KOJOHHOTO THIIA KOJIOHHBI ONUPAOTCs
Ha CIJIOLIHYIO XKeJ1€306€TOHHYIO IJIHTY, MO3TOMY HCHOJIb30BATh MpO-
CTPAHCTBO NMOA N/aTHOPMOH IS CJyxEeOHBbIX MOMELIeHHH He Mpen-
CTaBJsieTCd BO3MOXKHBIM. B HOBOU KOHCTPYKIHMHM CTaJbHble KOJOHHbI
OMHUPAIoTCH Ha HU)KHHH MOHOJHTHBIA kK e1€300€TOHHBIM MPOroH, KOTo-
pHIl B CBOIO Oouepeb ONHpaeTcs Ha GJIOKM HUXKHEHA YacTH OOIENKH.
Taxoe KOHCTPYKTHBHO® pellueHHe NMO3BOJIHAO MOJTY4HTh MOL naargop-
MO¥ JONOJNHHUTENbHbIl 06beM M HCMOJb30BATh €ro’ /8 CAYXKeGHHIX
NOMeLIeHUH.

B Jlenunrpane BenyTrc paboThl Mo NPHUMEHEHHIO W APYTUX Npo-
IPECCHBHBIX KOHCTPYKIUU, MO3BOJAKIHX BO3BOAHTb COOPYXKEHHUS C
BBICOKMM KauecTBOM H B CXKaThle CPOKH. XOPOLUHM HPHMEPOM 3TOMY
SBJASIeTCA BHEJPEHHe AapMOLUEMEHTHBIX BOJO3ALIHMTHLIX 30HTOB HJ
CTaAHIMH U 3CKANATOPHBIX TOHHEJeH U 60JbIICNPOJETHBIX MOLYAbLHBIX
NePEeKPLITHA U3 TUIMT Dery/spHOil CTPYKTYphl 1J5 HA3€MHBIX 3J@aHHiH
M COOpYXeHHH. ApMOlieMEeHTHbIe BOJ03alLHTHbIE 30HThI, MOHTHDY€eMbIe
B BHJ€ CAMOHECYIIIHX TPeXLUIAPHUPHLIX aPOK, He CBA3aHHBIX C OCHOB-
HOH Hecylted o6pesKod, 06/1anarT BbICOKHMH TEXHOJOTHYECKHMH H
IKCMJIyaTAlHOHHBIMH KauecTBaMH. TakHe KOHCTPYKIHH He 3aBHCAT
OT nedopMaunuil OCHOBHBIX HECYIIMX OGLENOK TOHHe/eld, TpebyioT
MHHUMYyMAa 3aTpaT Tpyla NPH MOHTAXe H OTIE/Ke, H3roTOBJAAIOTCA HA
MeXaHU3UPOBAHHLIX JHHHAX. [JOoCTaTOYHO CKasaTb, YTO MOHTAXK 30H-
TOB B 3CKaJaTOPHOM TOHHeJe MJIHHOH 0Ko/10 100 M mpu HOpMAaJbHOH
opraHusauud pa6ot npoposkaercd 10 cyT, a nosHas OTAeNKa 3aHH-
maer Hepenlo. Kpome Toro, CTAHOBATCA HHXKe 3aTpaTkl TPyaa Ha
paboTH 10 PEMOHTY H COJEPIKAHUIO B MEPHOJ 3KCIAyaTaiHH.

Cranuun KOJOHHOTO THNA FAYGOKOro 3aJ0KeHHs YCOBepUIeHCTBO-
BAHHBIX KOHCTPYKuHiA. B MockBe NOCTPOEHLI KOJIOHHBIE CTAHUHH
yCOBEpILEHCTBOBAHHBIX KOHCTPYKuuH — [liaowans Horuna, ITywkun-
ckasi, Kysneukuit moct, Mapkcucrckasi, ABHaMOTOPHAs, KOTOPBIE Bbl-
rOAHO OTJIHYAIOTCH OT paHee NMOCTPOeHHBIX. Bo-nepBbiX, OHH BBINOJ-
HeHbl Ha OCHOBe TIOOMHIOBBIX KOJel; BO-BTODBIX, PacrnopHble mnoj-
JlepXKUBalollllie CTalbHble KOHCTPYKIHH COCTOAT TOJNbKO H3 OJHOTHII-
HBIX KOJIOHH C OMOpPHBIMH MJIOLIAJKaMK IJIA onupaHusi GOKOBBIX H
cpenHero ¢BOnOB. baliMaky 1 onopHble 6a/JKH HCKIIOYEHBl NOMHOCTLIO,
a NPOroHbl 3aMeHeHbl YYTYHHBIMH THIOBBIMH NepeMblYKaMH M3 (hacoH-
HBIX TIOGMHTOB, KOTOpbIe MPH NPOXOJKe TOHHeNed BXOAAT B COCTaB
MOHTHpPYEMbIX KoJen. Tak ke, KaK TIOOMHTH, MOHTHPYIOTCS ¥ KOJIOH-
Hbl, IPUKPEN/IeHHbIE 6OATAMH BBEPXY H BHH3Y K NATOBLIM 3€MEHTaM
nepembluek. LIHKA paGoT MO MOHTa)Xy MeTaJJOKOHCTPYKUHH noc/e
NPOXOJKH TOHHEJEH NOMHOCThIO HCK/IIoueH. BepxHuil H 0OpaTHBIA CBO-

bl CpexHero TOHHeEJIS, COCTaBJ/JI€HHbIE U3 TIOOUHTOBBIX KOJel, Auamer-

poMm 8,5 nad 9,5 M, UMEIOT THUIIOBhIE NEePeMbIYKH, C MOMOLIBIO KOTOPBIX
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CBO/Ibl OTIHPAIOTCA Ha KOJIOHHBI, YCTAHOBJACHHBIE TIDH MOHTAKe 06 1eJ10K
GOKOBBIX TOHHEJEH.

Ha oGenx cranuuax I[Mnowans Horuua sce Tpu (GokoBbie u cpej-
HHUA) TOHHeNs coOpaHbl H3 TIOGHHTOBRIX KOJIen AHaMeTpoM 8,5 m.
Ha ocTanbHbIX cTaHUMAX 1JIS NPHAAHHA UM Jyylued apxHTeKTypHOH
Gopmbl H GOJblUEd CBOGOIBL TEPeIBHKEHHS NAacca’KHPOB CpelHue
TOHHEJH cOGpaHbl 3 TIOOMHrOBHIX KoJsen npuameTrpom 9,5 m. T1pH yiuu-
pPEHHOM cpejHeM 3aJ/ie NPUMBIKaHHE K HEeMYy 3CKaJaTOPHOTO TOHHEeIA
MOXeT GbITh OCYIECTBJCHO B JIOGOM MecTe no ock craHyuu. [Tox niat-
(GOpMO#H TakMX CTAHUHH HOCTATOYHO MPOCTPAHCTBA 1JSi pa3MereHHs
c1yXeOHbIX TIOMEIeHHH B cpeJHeM ToHHese. Jlas yMeHblueHUs pac-
XOjla YyTyHa B HHXXHHUX JIOTKOBHIX YACTAX TOHHE/eH MUJIOHHBIX H KO-
JIOHHBIX CTAHUHWH BMECTO YYyTYHHBIX TIOOMHTOB NPUMEHSIOTCH 4YTyHHO-
K €e/1e300€TOHHbIe 6JI0KH C YYTYHHBIMH THAPOH30JHPYIOIUMMH TIJIMTAMH,
33aHKEPOBAHHBIMH B )K€Je300€TOHHYI 4acTb 6J0Ka, SBJAILILYIOCHA
OCHOBHO# HeCyled KOHCTPYKIHeHd. DTH NJIHTh 06ecneutBaioT Takylo
K€ BOJLOHENPOHHUIIAEMOCTh, KaK H y UYT'YHHBIX TIOGHHTOB.

Cranuua MapkcHcTcKasi B MOckBe — KOJIOHHOTO THTA TVIYGOKOro
34/10K€HHS 0e3 HHXKHHX KJIHHOBBIX TiepeMbluek. B kommiexkc cTaHuuu
BXOAAT 1Ba OGOKOBBIX M CPEIHHMH TOHHeJH, OObejHHEHHEIE Yepes Tpo-
HOJIbHBIE ME€PEMBIUKH H KOJIOHHH B TPEXNpPOJETHYI TIOOHHTOBYIO
KOHCTpYKuuI0. Ob6e/1Ka 60KOBLIX TOHHE/1€H HMeeT Hapy KHbIH KHaMeTp
8,5 M, o6aenka cpenHero — 9,5 m. O6neska BepxHed 4acTH cpeHero
TOHHEJIS1 HMEET NPaBHJILHOE LHPKYJ/JIbHOE OUepTaHUe, HUXKHEH — GoJee
nosioroe (06paTHLIA CBOA COCTaBJeH H3 TIOOGHMHTOB C MPOKJAAJKaMH).

Bepxnue cBoxbl 067eJ0K GOKOBHIX W CPEIHEro TOHHENEH uepes
CTaHJapTHBEe TPOJOJbHbIE YYTYHHbIE TIePEeMBIYKH ONHpAKTCs Ha
CTalbHBIE KOJIOHHBL BepxHAd nepembiuka AJHHOA 5,25 M COCTOMT
H3 CceMH ¢(acOHHBIX TIOGHUHTOB, BXOAANIHX B COCTaB KoJely G6GOKOBHIX
06/1€/10K ¥ MOHTHPYEMHIX OJHOBPEMEHHO C MOHTAXXOM BCEH O6HEJKH
TOHHe . HHXKHAA nepembluka COCTOUT U3 NPAMOYTOJIbHBIX TIOGHHIOB,
IIMPHHA KOTOPHIX paBHA LIMPHHE 3aMKHYTOTQ HJH PA30MKHYTOTO
KOJibIia O6[eJIKH. :

Ilpu npoxopke TOHHeJeH NpoeMEl MEXIY BEPXHUMH M HHKHHMH
[ePEMbiUKAMH B GOKOBLIX TOHHE/IAX BPEMEHHO 3ATOJHSAIOTCA HHBEH-
TapHHMH TiOOMHraMHi. Konabya, B cocTaB KOTOPHIX BXOAAT NSTOBLIE
TIOOHHTH TePEeMbIUeK, 3aMBIKAIOTCA KOJOHHAMM, YCTAHABJIMBAEMBbIMH
OJIHOBPEMEHHO ¢ MOHTaXOM o6xenkH. B TaKOH KOHCTDYKIHH Bce
3/IEMEHTH OlHOBPEMEHHO BCTYNAT B paGoTy nNpH HAapacTaHUHU paBJe-
HHSL CHApPYXH. :

Cpennuil TOHHeJb COOpy}KaeTcsi TMyTeM paspabOTKH MOPOJBLl Ha
NOJIHLIA npodu/b. Ilpu 3T0M cHauana MOHTHpyercss OGpaTHHH CBOJ
C HHXXHHMH NepeMbIYKaMH, a 3aTeM BEPXHHH CBOJ ¢ BEpXHHMH nepe-
MbIYKaMH.

B xauecTBe BpeMeHHOH onopwl A1 O6PATHOrO H BEPXHErO CBOJOB
Cpe/lHero TOHHE/S Ha TMepHOL, NOKa He 3aMKHYThl MEPEeMBIUKH MKy
KOJIOHHAMH, NPeJlyCMOTPEeHbI CnenHa/bHble BpeMeHHble GalliMakH cBap-
HOH KOHCTPYKUHH, NPHUKPENJseMble CHApPYXH 6GOITAMH K TIOGHHTam
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BPEMEHHOTO 3aT0JHEHHs] GOKOBBIX TOHHENEH. B KOHCTPYKIHAX KOJMOH-
HBIX cTaHuu# THna Mapkcucrckass MOCKOBCKOTO METPOTIOJNHTEHA 10
cpaBHEHHIO co cTaHyuel [Tnomans Horuna ysesnyena wkpuHa niart-
¢popmbt ¢ 14,85 M 1o 16,10 m. Hlar kosnoHH noBeneH 1o 5,25 M BMecTo
4,5 m. llupuna cpenHero 3aJsa ygenauuesa ¢ 6,75 m 10 8,16 M, BicoTa —
¢ 48 M 10 6,25 M. ['abGapuThl MEXKOJOHHBIX NPOEMOB PaCIUIHPEHbI
¢ 2,85%3,32X 3,30 no 3,26X 3,72X% 3,75.

JIMKBHAUA HUXHHX KJIMHOBBIX TNE€PEMBIUEK TMO3BOJHJIA YMEHb-
IIUTh PACXOJ TPYLOEMKHX B H3FOTOBJIEHHH H MOHTaXe€ (DACOHHBIX
TIOGMHIOB (N0 cpaBHEHHIO cO cTaHuuAMH [lywkuHcKas u KysHenxkui
MOcT) Ha 448 T Ha 1 cranuHmwo. .

3acayxHBaeT BHUMaHHA TPHMEHEHHE OOIENKH M3 Ke/1e306eToH-
HbIX GJIOKOB CO CTa/bHBIM JIHCTOM B KOHCTPYKUHMH CTaHUMHA METPO-
noJIuTeHa ry6oKoro 3a/a0xeHusA. OnbIT CTPOHTeNbcTBA cTaHuy [Tyni-
KHHCKAA [0KA43aJ/ TIOJHYI0 COBMECTHMOCTb paboThl 3/1I€MEHTOB H3 Xe-
ne306eToHa ¥ UyryHa B HecymHX KOHCTpyKuusx. IlosoxeHnde HX
(YHKUHOHAJIbHO ONpPABJAHO HCNOJb30BAHHEM CBOHCTB  KaK10ro
asemeHTa, Tak, npoeMbl Mexjy CTalbHLIMH KOJIOHHAMH HJU NHUJIOHA-
MH M3 YYTYHHBIX TIOGHHTOB TIE€PEKDPLIBAIOTCH YYTYHHBIMH KIHHOBBIMH
nepemMblyKaMH, HecymuMH 60J1bliyI0 Harpy3Ky. B 1oTKOBO# ¥ cBO0BO#H
YyacTAX KOHCTPYKUHH YCTaHABJAHUBAITCA Ke/1e€300eTOHHbIE OJIOKH €O
cTaJbHEIM JHcTOM. Tloc/ienHue no3BOJIAIOT MOHTHPOBAThL 06xe/Ky 6e3
cesizell. [Ipu 3TOM K CTa/JbHOMY JIMCTY NPHBApPUBAIOTCA BPEMEHHBIE
MOHTAXHEE YTOJKH C OTBEPCTHAMH JJIA ONPABOK M OOJTOB, KOTOPHIE
nocje c60pKH JE€MOHTHPYIOTCA ¥ NOBTOPHO HCNOJBL3YIOTCHA NPH MOHTA-
K€ OuepejIHOro KoJbua. [1pu oTnesnouHbiX paboTax MOHTAXKHBIE YroJ-
KM B CBOJOBOH YacTH cpe3aloTcd, CTHIKH 6OJITOB CBapHBAIOTCH €O
cTa/IbHBIM JIHCTOM € TIOMOIIBIO cneqHajbHBIX Hakaanok. Ilpumenenue
HOBHIX KOHCTPYKTHBHEIX 3JJEMEHTOB MO3BOJfAET 0TKa3aThesAd OT acbec-
TOLEMEHTHLIX 30HTOB: K CTaJbHOMY JIHCTYy OJIOKOB NpHBapHBaeTcA
apMmaTypHas ceTkKa, MOKphiBaeMad LEMEHTHO-necyaHbiM cJIoeM, 3a-
TeM IITYKaTypko#. JIloGble noBpexAeHHS CTaJbHOH H30JAIHH B JKC-
NJyaTAlHOHHBIH MepHOoJ MOTYT OLIThL JIErKO YCTpaHeHH, B TO BpeMs
KaK 3aKphIThie ac60lEeMEeHTHBIM 30HTOM YYACTKH KOHCTPYKUHH He-
JIOCTYTIHH 111 BOCCTAHOBHUTEJNbHLIX palboT.

Xopoiuue pe3yJabTaThl JaeT npHMeHeHHe Ha MOCKOBCKOM MeTpo-
noJMTeHe paspaboTaHHBX Mertporunporpaicom H  BcecoroaHbM
Hay4YHO-UCCACIOBATEIbCKUM HHCTUTYTOM TPAaHCNOPTHOrO CTPOHUTENb-
cTBa COOPHBIX OGJIErYeHHBIX CTEeH CJY)XEOHBbIX TIOMEIeHHHA cTaHUu#
METpPOTIONIUTEHA U3 acOOUEMEHTHBIX MYCTOTE/IbIX 9KCTPY3HOHHBIX naHe-
Jel B3aMeH KHPTNHYHOH K/1ajiKd. JTO no3BOJ/ISAET NpH TOH XK€ CMETHOH

" CTOUMOCTH YJYYIUHTh KAYECTBO CTPOMTENbCTBA H B 3 pa3a YMEHbIUHTh

TpyHO3aTpaTHL. '

KoHCcTpyKuHH mHJIOHHBIX cTaHuHH, OHH XapakKTePH3YIOTCH MaJjbiM
YHUCJIOM THNOPA3MEPOB JEMEHTOB OO[E/KH, OTCYTCTBHEM CNeUHAa/b-
HBIX BLICOKOIPOYHBIX KOHCTPYKUHMH B MecTax GOJBIUHX COCPEOTO-

"YeHHBIX Harpy30K, LUIHPOKHM TIpHMEHeHHeM COOpHHIX XKe/l1e300eTOH-

HBbIX KOHCTPYKIHH.
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[TH/I0HHBIE CTaHUMM — rJ1y6OKOro 3a/I0XKEHHS, TPeXCBOJuarthie.
Bce TOHHeNH CTaHUHH HMEIOT KPYIJIOE CeYeHHe H OJMHAKOBLIH 1Ha-
"mMeTp 8,5 M (cpenHHH TOHHeIb MOXeT HMeTb auamerp 9,55 M).
IlepBoHauanbHO 06p€/KAa TOHHENEH TAKHX CTAaHIHA BHIMOJHANACD,
KaK TpaBHJIO, H3 UYTyHHBIX TOO6UHrOB. Ho Takhe TIOGHHTH CTOSIT
AOpOro U B HACTOSAILEE BPEMS NMPHMEHAIOTCA TOJbKO TPH COOPYKEHHH
CTAHUHHA B CJAOXKHBIX THAPOreosoruyeckux ycaopusix. OcHOBHOe OT-
JIHYHE HOBOH KOHCTPYKIHH — 3aMeHa OG[e/OK H3 UyTyHHBIX TIOGHH-
roB Ha COOpPHBIA KeJe306eTOH B pa3JHYHBIX coueTaHUAX. [IpuMepoM
TAKOro pelleHHsi SB/IseTCH NHJIOHHAasA cTaHuus IlylnkhHckas Xapb-
KOBCKOro METPOTIOJIMTEHA, Iie H3 cOOPHOTo xene300eTOHA BBINOJHEHB!
00GJe/NKH BC€X CTAHUHMOHHBIX TOHHE/eH, TArOBO-TIOHH3UTENbHOH NOA-
CTaHUMH, 6/10Ka cyXeOHBIX NMOMENIeHHH, a TaKXe KaMep MeTaJo-
KOHCTPYKLHMH M HAaTSXXHBIX YCTpPOHCTB 3cKasiaTopoB. Bce snementh
BBINIONHEHH U3 GeTtoHa M-400 npH yneabHOM pacxojie CTajii, TpHBe-
JAEHHOM K Knaccy A-1, He Gosee 170 KI‘/M3.

§ 41. leperonnnie TOHHENH

OcHoBHble TpeGoBaHus. [TepeXoisi K PACCMOTPEHHIO 001e/0K Tiepe-
FOHHBIX TOHHEJIE METPOTIOJIUTEHOB, COOPYKAEMbIX 3aKPHITHIM H OTKpbI-
THIM cnoco6aMH, HeOOGXOAMMO OTMETHTb, UTO TNPOEKTHbIE H CTPOH-
TeJbHble OpPraHU3alMH CTPEMATCH TNOCTOAHHO COBEPLUEHCTBOBATH HX
B LENAX YyJAYYIIEeHHS CYLIEeCTBYIOUIMX M CO31aHHA HOBBIX 061eN0K
TOHHeJIeH.

OcHoBHbBle TpeGOBAaHHSI MPH HX COOPYXKEHHH — COKpalleHHe cpo-
KOB CTPOHTE/bCTBA, YKOHOMHS MaTepHaJ/oB, CHHXKEHHE TPy103aTpar,
BOJOHENIPOHHIAEMOCTb, HAJeXHOCTh H BhICOKOe KauecTBo. Huxe
paccMOTpeHbl KOHCTPYKIMH TOHHEJIbHbIX 06 LEJIOK.

O6Gaenka M3 yyryHHbIX TIOGHHrOB. Bnepsble 061€/KH U3 UyTyHHBIX

TIOGHHTOB HApYXKHbIM- nHaMeTpoM 6,0 M H LIHPUHOH OJXMHOUYHOrO
KoJbia 0,75 M OblIM TIpHMEHEHH! NIPH CTPOHTENbCTBE BTOPOH ouepent
MOCKOBCKOro MeTpOno/IHTEHA.

B nocsenHHe ropbl HHCTHTYTOM MeTpOrunpoTpaHc GbLIH CIpoek-
THPOBAHB PA3JHYHLIE THIbl YYTYHHBIX OONEJIOK Hapy»KHbIM [HaMmeT-
pom 6,0 u 55 m.

C uenbio Goee pauHOHANLHOTO HCNONL30BAHHS CBOHCTB JIMTOrO
UyryHa, yMeHbII€HHS MACChl TIOGHHTOB H COKpalleHHs yhcaa 60MTOBRIX
CKpenJIeHH# co3jaHa o6JieryeHHass YyryHHas oG6jesKa NeperoHHbIX
TOHHEJIeH Hapy)KHBIM IHAMeTpOM 5,5 M ¢ BhIcOTOH GopToB 150 MM
(BMecto 200 MM B paHee TIpUMeHSBIIMXCA TIOGHHrax) H TJIOCKHM
Ke1€300eTOHHBIM JIOTKOBBIM GJIOKOM € UYTYHHOH NJIUTOH.

[IpuMeHeHHe cOBepLUICHHBIX THIIOB OGJ@NOK H3 Ceporo 4yryHa Map-
ki CY-21 no3Bonuao COKpaTHThL pacxon yyryHa ¢ 9,5 T (npH cTpo-
TEeJbCTBE BTOPOH ouepend MockoBckoro metponosauteHa) 10 4,4 T Ha
1 M TonHensa. C uenblo yMeHbIIEHHS pacxona 4yryHa Gulia paspa6o-
T4Ha KOHCTPYKUHS YHHOHIHPOBAHHOH UYTYHHOH OGHNENKH C yMeHb-
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LIEHHbIMH TOJMIIMHAMH 60pTOB, pe6ep H CIMHKH H3 BBICOKONPOYHOrO
yyryHa mapku BY-50-2.

B nacrosiuiee BpeMsa 415 yLoGCTBaA H 'yIeLUEBJEHU A CTPOHTENbHBIX
paboT B HUXKHEH YacTH TIOOHHIOBOH OOJENKH yCTaHaBJHBAIOT TIOGHH-
'H UYryHHO-X€/71e306€TOHHOH KOMOHHHPOBAHHOH KOHCTPYKLHH C
NJIOCKHM OuepTaHHEM C BHYTpPEHHeH CTOpPOHBIL.

Tro6GHHTH ¢ MJIOCKOH JIOTKOBOH 4acTbiO COCTaBJEHBI H3 Kejne30-
GeTOHHOTO HeCyIlero OCHOBAaHHA H BHYTpPEHHEH UyryHHOH NpPOTHBO-
(GUNBTPANHOHHON MJIMTH, TPOYHO COEIHHEHHOH ¢ Xene300eTOHHOH
4acThio. _

[1pumeHssi COOTBETCTBYIOIIHE NPOKAAAKH, MOXHO COCTABJATb H3
OGBIYHBIX TIOGHHIOB O0€AKH pPas3jHYHBIX CEUEHHH (OBa/bHBIX H KOM-
GMHHPOBAHHLIX) /Sl MPUTOHHEJLHbIX COOPYXEHHH: HACOCHBIX, BEHTH-
JAIHOHHBIX yCTAaHOBOK H TP.

CoopHas o6aenka M3 xKene3o0eTOHHBIX 6a0KOB. Jl1a 3aMeHH uy-
r'yHHOH OOJe/JKH TeperoHHbIX TOHHeJeH 3akpeiToro cmnoco6a pa6or
B 1954 r. 6bLIO HAuaTO BHeApPeHHE Pa3/JHUYHBIX THIOB KOHCTPYKUHH
13 c60pHOro Ke/je300eToHa C pacueKaHKOH CTHIKOB pacLIMpSIONiHMCS
BOJOHENpPOHHIlaeMbIM 1ieMeHTOM. K HacTosmeMy BpeMeHH BCe pasHoO-
o6pa3ye TaKUX KOHCTPYKUHH NpPHBEJCHO K €JHHONH YHH(PHIMPOBAHHOH
c6opHoOil o6enke U3 6JI0KOB peGpUCTOro H CIJIOLIHOIO CEeYEHHUs ¢ LH-
JUHIPUUECKHMH CTHIKAMH B NPOAOJLHbLIX WIBAX, ¢ NJOCKHM 3/1eMEHTOM
B JIOTKE C JIBOSIKO BOTHYTHIM 3aMKOBBIM G6Ji0KoM. BJjiokH pe6Gpuctoro
H CTJIOIIHOTO CeyeHUsl B3auMo3aMeHsieMbl. Takasd o0ne/Ka NpH3HaHA
Hau6oJ/ee CoBeplIeHHOH H S5KOHOMHYHOH. Pacxoa 6eToHa U apmatyphl
Ha | M TOHHEeJs COCTaBJasfeT: B KOHCTPYKIUHH H3 peGpHCThIX GJOKOB
cooTBercTBeHHO 3,29 M® 1 230,3 KI, B KOHCTPYKIHH H3 GJIOKOB CIJIOLU-
HOro ceuenus 3,46 m® u 227 «kr.

s ynpolleHHs H3roToBjseHHs H 6oJbIUeH CONPOTHBJIAEMOCTH
IMTOBLIM JIOMKpaTaM, a Takxe [/ CBA3H Kojel Mexay co60H, yHH-
(OUUHPOBAHHYIO OONEJKY HECKOJIbKO BUAOH3MEHHJH M HA3BAJIH TpeX-
wrpabuod. B HopMasbHBIX GJOKax and OGOJTOBBIX CBA3CH Mexny
KOJIbLJAMH YCTPOHMJIH HHIIH — LuTpabul. HapyxHble pasMeph GJ0KOB
octasuch 6e3 H3MeHeHHs, pacxon GeToHa cocrasua1 3,53 M . cranu
254 kr Ha | M ToHHejs.

OnuUM H3 nyTel NOBHILUEHHS YPOBHS MEXaHH3a[HH NPOXOLUECKHX
paboT, yMeHbIIEHHA CTOMMOCTH H TPYLOEMKOCTH CTPOMTENbCTBA MET-
POTIOJIUTEHOB SABJsETCS BHejpeHHe COOpPHBIX »XeJe300€TOHHBIX o0be-
JIOK, of6xaThix B mopopy. O6aenka npHMeHsieTcsl NpH MeXaHH3HPO-
BaHHOH TNPOXOJKE NEPETOHHBIX TOHHEAEH METpOMOJHTEHOB B IPpYyHTaXx
pasJHYHbIX KaTeropui. Ee KOHCTpYKuHA OCHOBAHA Ha CyLIECTBYIOLIEH
c6OpHOH »Ke€/1€306eTOHHOH YHHGMHUHPOBAHHOH O61eNKe.

Ko/b1o 061€e1KH COCTOUT U3 LIECTH HOPMAaibHBIX, OJHOTO JIOTKO-
BOro GJIOKOB H CleliHaJbHBEIX PaclnopHO-(HKCHPYIOMHMX BKJaJHIIEH.
MOHTa X KOJblLa HAaUHHAeTCH ¢ YKJIaJKH JOTKOBOTO H ABYX IPHMBIKA-
IOIHX K HEMY HOpMaJbHHX 6/10KOB. Ha npenoTkoBHe GJ0KH ycTa-
HaBJUBAIOTCA ChEMHbBIE YTIOpbL. 3aT€M MOHTHPYIOTCS OCTalbHble 6J10KH
06 1e/IKH, HX OTIMPAIOT HA BhIIBHKHEIE OTIOpHbIE GaJIKH BCIOMOraTelhb-
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HOH Tes1exXKH. C MOMOIIBIO THAPABIHYECKHX JIOMKPATOB MPOH3BOAUTCS
[0'beM BEePXHEH NOJOBHHBI KOJIblia OGAENKH [0 MJAOTHOTO MpHXKATHS
0JI0KOB K BHYTpeHHeH IOBEpXHOCTH OGOJIOUKH MIHTA.

[IpeumyiiecTBaMH npiMeHeH s cGOPHOH Kee306€TOHHOMH 06 1eMKH
ABJSAIOTCA: YCTpaHEHHe NMpouecca NepBHYHOTO HAarHeTaHUA LHEeMEHTHO-
NecyaHoro pacTsopa 3a o6nenKy, HCMONb30BAHHE 3JEMEHTOB CepHii-
HbBIX 00eJ0K H CyliecTByollero o6OpYHNOBAHHA s MPOXOJKH H
MOHTaXd KoJel, YCKOpPeHHe Ipoiecca COOPYKEHHUST TOHHeJeH,

TexHosoruo paGot H KOHCTPYKIMIO O6nenkH paspaborann Bcee-
COIO3HbIH Hay4YHO-HCCIeJOBATeNbCKHH HHCTHTYT TPAHCIOPTHOTO CTPOH-
TeJbCTBA B MeTporunporpaHce, BHeJipeHHe OCyIlecTBIeHo Mocmerpo-
CTpoeMm.

Jlasi co3panus 06:xkatoit 061eNKH B IVIHHHCTHIX TPYHTAX NpPH OT-
CYTCTBUH Ha CTPOHTEJbCTBE MEXaHHU3HPOBAHHOI'QO arperata MoxKer
ObITH MCMOJMB30BAH H OGbIuHbIA HMT. [PYHT B 3TOM cilyuae paspaba-
ThIBAETCH C HEKOTOPbIM HE3HAUHTEJbHLIM He1060pOM IO KOHTYPY BhI-
paGoTKH, a 3aTeM NPH NepejBHXEHHH [HTa MOLPe3aeTCH HOXKEBHIM
KOJbIOM nociepHero. B 1976 r. Takoit cnoco6 6bin1 NpUMeHeH NpH
CTPOHTENLCTBE NePETOHHOIO TOHHEJIA B IECCOBLIX CYTVIMHKaX T anikent-
cKoro merponoJjuteHa. Mcnonb3osancsi o6bluHBIA WHT (6€3 KakHX-
JH60 mepenesok U ponosiHeHH#). Co6paHHOe KOMbLO OGIEKH pas3KHu-
Manock B IPYHT MoCJle BbXO1a H3-noj o6osoukh. [TocnenHsas He Gblia
YKOpOU€Ha, N03TOMY [J15 BhITaJKHMBAHUA KOJbIA HA NOPOJY MO ONOp-
HBIE MOJYWKH IIMUTOBbIX JOMKPATOB YCTAHABJUBAJUChH [€PEeBSHHBIE
KOpoTblwiH. OnbIT OKasaJcs ycrneuiHbIM, HO MOKAa3aj, uTO XBOCTOBYIO
060/104Ky HEOOXOIMMO YKPeNnUuTh [0 pazMepa WHPHHB KOAbia 061e-
KH, cnenath ee 60Jiee TOHKOH CO ChbeMHOH HHMXHeH WacTblo AJs TOro,
4TOOGbI MPK MPOXOJKE B YCTOHYHBOH MOPO/E OCTABAATh JHUIL KO3LIPEK
B BePXHEH 4acTH BBIpaGOTKH.

Kosibiio 06penKd COCTOMT M3 BOCbMH HOPMaJbHBIX GJIOKOB, JBYX

JIOTKOBBIX, UeThipeX KJHHbEB, BKJablila H npokaaaku. Mapka 6eToHa -

HOpMaJbHBIX 6j0KOB 400, a JOTKOBBIX, KJIHHBEB U BKJaabliia 300,
LleMeHTHO-necuanbii pacTBOp 1/ 3aj€1KH MOHTAXKHLIX 3a30pPOB B
JoTke M-200. B cThikax Mexay 6/10OKaMH yCTaHaBAHBAIOTCA MO [BE
(DUKCUPYIOIIIHE WIMHIBKH.

Koabua mexny co6oli HHUeM He (PHUKCHPYIOTCH, TAK KAK KaXKJ0e
KOJIbIIO paboTaeT CaMOCTOATENbHO, HE3aBHCHMO ApYr OT jpyra.

C6opHas xene306eTOHHAS 06116.71}(3 5-BHJI-2, o6:xatas B nopoay,
H3 IJIOCKHX OJIOKOB ¢ pasKaTHeM B JIOTKE C [OMOLILBIO THIpPaBjHue-
CKOTO JIOMKpaTa pa3paGoTaHa s NPHMEHEHHS B KauecTse Hecyuled
KOHCTPYKUHH NOJ3E€MHLIX COODYXXEHHH Ha MNPAMOJHMHEHHOM YuaCTKe.
Oénenxy coOHpaloT YKMaJuMKH, HOMNOJHEHHblE MOJAEPKHBAIOLIUMH
YCTPOHCTBAMH (HanpHmep, KoHBedepHblid ykaanuuk KT13-5,6, sxons-
IWH1HA B L[UTOBOA KOMIJIEKC, H3TOTOBJSSeMbIH FICHHOBATCKUM MaIIHHO-
CTPOHUTEJIbHLIM 3aBOJOM).

O6nenka paccuHTaHa Ha BEPTHKAJBHYI pPAaBHOMEPHO-pacrpeje-
JeHHylo Harpys3ky 50 1c/M® W ropusontamdbrylo 15 Tc/mM? ¢ yuerom
YIpyroro OTnopa mnopojbl npu koshdHuueHte nocrteid 40 xre/cm?®,
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[l y4acTKOB mpOXOJIKM TOHHE/eH ¢ GOJbIUHM TOPHbIM JABJIEHH-
eMm JleuMeTpoTpaHcnpoekToM paspaboTaHa ycHJIeHHas obpesnka
5-BHJI-2Y ¢ pasxaruem B Jjotke. [lo ouepranuio U ¢opme 6J0KOB
oHa cooTBeTcTBYeT obGneake 5-BHJI-2, Ho paccuHTaHa Ha yIenbHYlO
BePTHKAJbHYIO CTaTHUecKylo Harpysky 100 Tc/m® u rOpH3OHTAJIbHYIO
No JABYM CXeMaM 3arpyxeHHs cooTeTcTBeHHo 50 Tc/m® U 30 Tc/m’
C yHeTOM yNpyroro oTnopa nopoakl npu KO3((pHIHEHTE TOCTeH,
paBHOM 40 Krc/m°.

JIJst NOBBILIEHHSt Hecylled CnoCcOGHOCTH 3/1eMEHTOB OGIe/KH B
KO./bll€ NpPH AJHTEJIbHOM HApacTaHHH TOPHOTO HaBJIeHHS B CThIKaXx
MEX 1y OT[e/1bHbIMH 6JIOKAMH yCTaHaBAHBAOT KOMOHHHPOBAHHBIE NIPO-
kAagku [13, KoTopble LEHTPUPYIOT Mepenady YCHJIHH ¢ 0gHOro 6Joka
061e/iKM Ha 1pYrod H 3a cueT HH3KOMOAYJBHBIX 3JIEMEHTOB HCKIIO-
4alT KX OMOHOJHMYUBAHWE NpPH HArHETAaHHHM UEMEHTHOTO pDACTBOPA
3a 061eAKYy NpH KOHTPOJIbHOM HarHetaHud. Ilpoknanxu [13 ycranas-
JAHBAOTCA B CTHIKM MEXYy OTJAE/JbHBIMH 3J€MEHTaMH OONe/JKH NpH ee
MOHTa Xe.

BuenpeHue c60PHBIX Kesle306eTOHHbIX 061e/0K, 06XaThiX B I0PO-
4y, ABJSETCA OJHHM H3 nyTeH NOBBLILIEHHS YPOBHS MexaHH3auHH
npoxojgueckux paboT, yMeHbileH!A CTOUMOCTH H TPYJL0E€MKOCTH CTPOH-
TeJqbCTBA MeTponoanTeHoB. O6enka NpHMeHseTcs NPH MeXaHH3HPO-
BAHHOH MPOXOJKE MeperoHHbIX TOHHEJeHd MeTPOMOJHMTEHOB B rpYHTaX
pas3JUUHOH KAaTEeropHu (KpOMe CKaabHOH).

MonosHTHO-IpeccoBanKas o6aenka. B nocseanHe rojbl npy CTPOHU-
T€/bCTBE MEPErOHHBIX TOHHEJEH METPONOJHTEHOB H TOHHENEH LPYroro
Ha3HaueHUs BCE yallle HAXOLUT NPUMEHeHHe MOHOJHTHO-NPEeCCOBaH- |
Has ofgenka. OHa dopmupyercd H3 OETOHHOH CMeCH JaBJIEHHEM,
CO3/1aBa€MbIM MPOXOAYECKHM I[IHTOM NO Mepe €ro npoJBHXKeHHS
BHEpe.

Llukn pa6oT HauMHaeTcA ¢ yCTAHOBKH B XBOCTOBOH 4aCTH ILIMTA
ouepenHOU ceklHu onany6kH. 3aTeM B 3a0najy6ouHOE NPOCTPAHCTBO
nojpaercd 6GeTOHHAA cMech M [IUT MNpOJBHraeTcs BHepen, mnpeccys
3Ty CME€Ch PEaKTHBHbBIM YCH/IHEM IIHTOBHIX 1OMKpaTOB. OHOBPEMEHHO
¢ NPOABHKEHHEM [UTA CHUMAIOT 3aJHIOI0 CeKuHI onanybku. MoHo-
JIUTHO-IpecCcOBaHHAasA 06ie1Ka HMeeT XOPOLUHH BHeIHHH BH 1, TOJIIIHHA
061e/1KH cocTasnser 37—40 cM, ¢paKTHuecKass NPOYHOCThL GeToHa yepes
28 cyr B cpennem 400 KI‘C/CMé.

ITpuMeHeHHe MOHOJHTHO-NPECCOBAHHON GETOHHOH O6GHENKH MO3BO-
JISIeT OTKA34ThcA OT BO3BeaeHHA COOPHOH O61e/KH H3 OTIEJbHBIX
’K€e/1€3060€TOHHBIX 3/JeMEHTOB, UTO MOJHOCTbIO YCTpaHseT HATrHETaHHe
LHeMEHTHOrO pacTBopa 3a 00jesKy, YeKaHKy LIBOB Mex1y OJOKaMH,
3HAYUTENbHO YMEHbLIAeT 0Ca Ky NOBEpXHOCTH 3eMJH. [Ipu 3TOM c6op-
HBIH Kene300eToH 3aMeHsercs 6oJiee fnelleBbIM MOHOJUTHHIM GeTOHOM,
a KoHOMusA Merasna cocrasasier 250 T Ha | KM TOHHeJs.

MoHoIUTHO-TpeccoBaHHasA obnenka Obljia NpUMeHeHa NPH CTPOH-
TenbcTBe Mockosckoro, MuHckoro, F'opbkosckoro, T6uaKcckoro mer-
POMNOJIMTEHOB 10 JOKYMEHTAaIHH, pa3paboTaHHOA MeTPOrHnpoTPaAHCOM
u CKTB TI'naproHHeabMeTpoCcTpoS.
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OnHako o61e/KH, BhIIOJIHEHHbe H3 GeTOHOB Ha OGLIYHOM I[eMeH-
T€, He/Mb3s] CYHTATh SKBHBAJEHTHbIMH UYTYHHBIM B OTHOLUEHHH BOJO-
HenpoHHaeMoctH. KpoMe Toro, TeXHOJIOrHs MX BO3BelleHUA He obec-
neunBaeT BLICOKOrO KayecTBa GeTOHa, YIVIOTHEHHOIO NpPECCOBAHHEM,
TAK KaK M3-3a NOTePH NJACTHYHOCTH CMeCH Mex1y (GOpMHpYeMbIMH
CeKIUIMH TOHHe sl 06pasyeTcsl XOJOAHLIH 1IOB, yepe3 KOTOPLIA BO3-
MOHAa (UIbTpauus Boabl. OIHOBpEeMEHHO NMPeCccOBaHHE OTPHIIATENb-
HO BJMSIeT Ha KauecTBO 6eTOHA, TaK KaK NpPeNblayILas CeKUHUs ellle
He HabupaeT pacnany6oyHoll npouHoctu. CTPYKTypa matepuana Hapy-
maeTcs: B HeM MOSIBJASIOTCA MHKPO- H MaKpOTpEIIHHLL.

Hck1oudTh 3TH HejOCTAaTKH MOXKHO MyTeM NpHMeHeHHs GeToHa,
NPHTOTOBJIEHHOTO Ha Hanpdrapomem remente (HIL), n BBenenus B
CMech N1acTHGHUHPYOILLeH 106aBKH, ob6ecneunBalolell HyXHYIO nac-
THYHOCTb CMECH H 3aMejJl/IeHHe ee CXBaThiBAHHS B NpejesaX yCTaHOB-
JIGHHOTO BPEMEeHH.

BeToHHOe KoJbLO ¢ TaKo# 106aBKOH OCTaeTCH MIaCTHYHLIM B Teue-
HHe 8 4, a 3aTeM CXBaThiBaeTcsl U UHTEHCHBHO HaGUpaeT IPOYHOCTD.
Takoii 6eToH moxBepraercsi nepenpeccoBKe He B MOMEHT CXBaThbiBa-
HHUS, a4 ele B IJVIaCTHYHOM COCTOSIHMH. [109TOMY neCTpyKTHBHBIX
npO1EeCcCOoB B HeM He npoHcxonuT. HanpoTus, cTpyKTypa ero yayuiua-
eTcs B pe3y/bTaTe MOBTOPHOTO IPeCCOBAHHA.

Ilpu sarBepneBanut GeroHa HII B Hem pasBHMBaloTCA mpomecchl
pacluMpeHHs U caMOHaNpsxeHud. ITo HCKIloUaeT 06pa30BaHHE MHK-
pOTpELIMH M 3a/eYynBaeT Te, KOTOpble NoueMy-au60 06pa3oBasHCh.
BoponenponxuaeMocTh 061e/KH B NPOIECCe CAMOHANPSXKEHUS MOBHI-
niaercs.

Ilpu npeccoBanuu 6eTOH npenblayiied CeKUUH HAXOMMUTCH eLle
B IJIaCTHYHOM COCTOSIHHM, MO3TOMY XOJOIHBIA 1IOB He o6pasyercs.

MoHonuTHO-npeccoBaHHaa KOHCTPyKuusA M3 Gerowa HII Bwinos-
HeHa Muuckmerpocrpoem coBmectHo ¢ HUM)KB TNocerpos CCCP ua
yuacTke MuHckoro MerponoqanTena aaHHOA 100 M. B pesyabrate npo-
BeJeHHLIX HCCIe]0BaHUl 6Ll Nopo6paH CAeRYIOUIMHA COCTaB CMeCH:
HanpsaraomHui uement HIL-10 — 520 kr, necok cTpoHTe/bHBIH —
640 xr, webenb rpaHuTHHIAE — 1050 xr, Boga — 182 1, cynepnJjacrty-
¢ukatop C-3 — 1,3% ot maccel cyxoro uemeHTta. Hanpsraoumuii
uemenT HIL-10 npousBoacTBeHHOro o6 beatiHeHuss « BoKOBRICKIeMEH-
TolwHpep» mapku 500 coorBercTByetr TY-21-48—82. OnwiT yeTpoiicTBa
MOHOJIMTHO-TIpECCOBAHHbLIX KOHCTpyKiuH u3 6etona HII cBuuerens-
CTBYeT O TOM, YTO €ro NpHMeHeHHe He BHOCHUT KaKHUX-JIHOO JOTNOJHH-
TeJbHBLIX TPYAHOCTEH B TeXHOJIOTHIO BO3BeIeHUs o6 aeKu. B To XKe Bpe-
MA Takas o6je/Ka He NMpPONYCKaeT BOLY.

JlaGopaTopHbLIe H noJieBble HCNBITAHUA [T0Ka3a/H, YTO GeTOHBI Ha
OCHOBe HanpAraiolMX IeMeHTOB U cynepiiacTugpukaTopos C-3 no3so-
JAIT 1006HThCA HeoéxonHMoﬁ NPOYHOCTH M BOJOHENPOHHI2€MOCTH
npu cxkaruu 10 50 Mlla B teuenue 28 cyr.

O6peaka 3 HaGpbisr-Gerona. [lpumeHeHHe Ha6pLI3r-GeToHa —
OIHH M3 HauOosee 3((MEKTUBHBIX U 3KOHOMHUHHIX CNOCOGOB BO3Be-
A€HHSl TOHHeJBHBIX 061en0K. OH ofecneynBaeT 3HAYUTENBHYIO SKOHO-
MHIO CPEICTB, MAKCHMaJbHYI0 MeXaHH3alHl0 OeTOHHPOBAHUSA, TMO3BO-
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JIsleT B NMPOI€cce TPOXOAKH GBICTpO npUcnocabHBaThcs K Pa3JHUHbIM
WHXKEHEePHO-Te0JOTHUECKUM YCIOBUAM MyTeM H3MeHEeHHH TONLIHHbI 06-
JeJKM (B COYeTaHHM C [JPYFMMH BHJIaMH KpenH — aHKepamH,
MeTa/VIHUeCKHMH ceTKaMH, apkami). IlpuMeHenHe HaOphi3r-6eToHa
BO3MOXHO B ILUHPOKOM JHama3OHe: OT KPeNKHX CKajJbHBIX NOpOJ
10 caabhIx.

O6nenKd U3 HaGpb3r-6eToHa, aKTHBHO B3aHMOJeHCTBYSl ¢ mOpo-
J0H, pe3Ko OrpaHHuHBaOT HedopManHd KOHTypa BbIpaGOTKH H olec-
MeYUBAIOT COBMECTHYIO paboTy cHcTeMhl «obiesKa-nopona». JTo mo-
3BOJIIeT BO3BOJMThH KOHCTPYKUHMH H3 Habpbisr-6eToHa (C yuyeToM
OMOHOJIHYEHHOrO CJ0S NOPOJbI) TOJILHHOH TNpHOIH3HTENLHO BIBOE
MeHbIUeH, YeM NpH HCMoJb30BaHHMH MOHOJHTHOrO 6eTOHA.

HeabHnocekuHoHHas o6penka. s neperoHHLIX TOHHeJeH, coopy-
)KaeMbIX OTKPBITHIM croco6oM, co3pgaHa NMPUHUUIHAJIbHO HOBAA 3¢-
(eKTHBHAsT KOHCTPYKuUHS — 1ebHOCEKHOHHasA obnenka (LICO),
npejcrasaspouas co6oi 3aMKHYTYIO Xeje3o6eTOHHyIO pamy. Kax-
bt anemedT L[CO — roToBbIil yyacTOK OZHONYTHOTO TOHHENAS MJH-
Hoit 1,5 M. [IpHMeHeHHe 3TOH 06neskH oObecneydBaeT NOBLILIEHHE
YPOBHSl 3aBOJICKOH FOTOBHOCTH KOHCTPYKUHH, KOMIJIEKCHYIO MeXaHH-
3anuio TeXHOJOTHYECKHX MPOLECCOB, CHHKeHHe TPya03aTpaT Ha MOH-
Tax B 3—4 pasa, coKpallleHHe CPOKOB CTPOHTE/bCTBA.

B TaikeHTe ycnelrHo OCBoeHa HHaYyCTpHaJjbHas celicMOcTOHKast
LICO, xoTOopylo NPUMEHHJH NpPH COOPYXKEHHH OTKPHITOrO MneperoHa
Xamsbl — Komcomoabckas. [ToctosaHHasa paGora no coBepIUeHCTBOBA-
Huio KoHcrpykuuu LICO nosBosnaa yxe Ha |-m ydactke Taumikent-
CKOTO METPONOJIMTEHa HCIO/Ab30BaTh €€ NPH BO3BEJIEHHH IPHTOH-
HeJIbHbIX COOpYXeHHH: CaHy3/10B, BEeHTHAAHOHHLIX KamMep, BOLOOT/IHB-
HBIX YCTaHOBOK, 3ymndoB. [ MX NMJIaHUPOBOYHOTrO peLIeHHs pas-
paboranul 1[CO, uMelOlIHe TEXHOJOIHYECKHE MPOEMLL.

Paspa6oranHass Bcecolo3HbIM HayYHO-HCCJIe10BATEIbCKHM HH-
CTHTYTOM TpaHcnoptHoro crpoutesascrBa (LHHWHC) cosmecTHO €
KueBmerpocrpoeM, KueBmerponpoekrom H CKTB I'saBToHHeabCTpOSA
11eTLHOCEKUHOHHAA o6jenka ¢ THAPOM30/AUHell TIpUMEHsAeTCs MNpH
COOPYKEHHUH OTKPHITHIM CTOCOG0OM TOHHE/Ied MeTPOROJIUTEHOB, a Takxe
B KOTJIOBaHaxX cO CBaHHBIM OrpakIeHHeM HJH OTKOCaMH 0e3 masyx.

Fuppousonsiuvsg cOOpHBIX Keae300eTOHHBIX CeKUHH pasMepom
453X 5140 1500 MM BHINOJHAETCA HAa HX HapyXHQH MOBEPXHOCTH
M TOpLAaxX M3 THAPOCTeK/J0u30/aa Mapkd «T», Hak/JAeHBaeMOro Crnoco-
60M onyapjaeHusi. 3aUIMTa THAPOHU3OJSALHMH BLIMOJHSAETCA U3 ac6ecTo-
UE€MEHTHbIX JUCTOB, HaKIeHBAeMBIX Ha KOJJIOHIHOM Kiee.

Fuppounsonduvio MBOB MeXay CeKHUMH B TIOTOBOH ofnenke

_ obecneynBaloT nyTeM 6e3MacTHUHOH CKJAEHKH Mexay cOOOH BbIIYCKOB

FUAPOCTEKJ/IOH30J/1a, BbiB€JE€HHbBIX B YEKAHOYHYIO KaHaBKy, pacnoJo-

_2KeHHYIO MO BHyTpeHHeMYy NepHMeTpYy OJHOro H3 TOPLOB CeKIIHH.

[IpriMeHeHHe e bHOCEKIIHOHHOH OGMe/KH C FHAPOU30MALHEd faeT
3KOHOMHIO 25445 py6. B rox Ha | KOMIJIEKT OCHACTKH 3a CUeT MeXa-
HH3alMH NpoLecca HaHeCeHHS THAPOH30JALHNH, NO3BONHBLIEH yMEHb-

IIMTL 06beM 3eMJsiHBIX pa6or Ha 15—20 Thic. M® Ha | KM AJ/IHHBI

TOHHEJISA H YBE&JIHUYHTL CKOPOCTb COOPYXEHHS TOHHEJSA B 2 pasa.
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LCO c rugpounsonsiuuei Halia npiMeHeHHe 1 Ha KHeBCKOM meT-
pOTOJIMTEHE B COYETAHHH C TNPOXOAYECKHUM KOMIJIEKCOM KMO2X b.

Kuesmerpoctpoem, HUWMKDB Toccrposs CCCP, Knesmerponpoek-
TOM W pfAAOM [pPYTHX OpraHH3apui BHIMOJHEH KOMIUIEKC pabor,
Hanpap/JeHHbBIA HA ONpeneseHHe BO3MOMKHOCTH COOPYXKEHHS TeperoH-
HBIX TOHHeJEeH 6e3 OK/IeeYHOH THIpPOHU3OJALHMH M3 BOJOHENpPOHHIAe-
MBbIX GJIOKOB TIOJIHOH 32BOJCKOH FOTOBHOCTH C F€PMeTH3alHeH CThIKOB
GeToHOM WaH pactBopom HIL H3HYTpH MM CHAPYXKH.

B pesyabrare BhISIBeHbl OTJIMUHTe/bHbIe cBokcTBA HIL u GeTona
Ha ero OCHOBE, CpeJH KOTOPHX HAPAAY C BLICOKOU NPOYHOCThIO H CIO-
cO6HOCTBIO OBICTPO HAbHpaTh TNPOYHOCTb OCOOYI0 UEHHOCTb HMeEeT
BLICOKas BOJIOHENPOHHIAEeMOCTh (B TaKHx GETOHAX MapKa Mno BOjJOHe-
MPOHHIAEMOCTH JocTHraeTcs He Huxe uem B12). Takune nokasarenu
NO3BOJIAIOT OTKA3aThCsi OT TPAAULHOHHON pYJIOHHOH THAPOH3OJIALHUH
M TIOBBICHTL KCIJyaTALMOHHYIO HAJE€XHOCTh COOPYXKEHHH.

M3 Tpex anpoOHpOBaHHLIX BApHAHTOB CTHKA MOXHO peKOMEHO-
BaTh U1 BHEeApPeHus (Kak Hanbosiee mpOCTOH, JOCTATOUHO HajeXHbIH
M NpH HEOGXOJAMMOCTH J1erkO MOJJAalUIMACs PEMOHTY) CThIK C YeKa-
HOYHOH KaHABKOH ¢ BHYTpeHHeH CTOPOHbI TOHHeJfA. KOHTaKT Mexny
6/10KAMH MOXXHO 06eCrneydTh YeThipbMSi CTaJbHBIMH NPHBAPEHHBIMH
nJacTHHAMH ¢ 3aKJaJHbIMu AeTaAsAMH. YekaHKy LIBOB PEKOMEH1yeTcst
BHIMOJIHATE ¢ nomombio HIL cnyers 2 Hepesu mocJie 3acChINKH TOH-
Hesis.

Cnoco6bl NOBbILIEHHS! KayecTBa COGOpHOM Kene306eTOHHOH 06-
ngenkH. . KauectBo cGOpHOH Ke1e306eTOHHOH OONENKH KPYIJIOoro ceue-
HUS B 3HAUMTENBHOH CTENEHH ONpejenfieT TPYAOEMKOCTb BO3BENEHHSA
¥ SKCIUIYaTalHOHHYIO HaJ1€XKHOCTb TOHHens. JlocThxeHue TpeGyemoH
ee BOJOHENPOHHLAEMOCTH B 3HAUYMTEJLHOH Mepe 3aBHCHT OT Kaue-
CTBEHHBIX TIOKA3aTesned BLINYyCKaeMblX 3aBOjAAMH OJIOKOB,

Ha ceroaHsi MOXHO yTBepX1aTh, uTo 6;10kH O4aKOBCKOro 3aBojia
u3 1BYX6AOUHBIX (GOPM ¢ KpbIIIKAMH — Ayyllike B cTpane. TexHosorus
co3aHusl GJOKOB OGIe/IKH NEeperoHHbX TOHHEJNe#d NuaMeTpoM 5,5 M
B 1BYXGJOUHBIX (hopMax ¢ KphIUKaMu paspaboraHa BcecowsHhM
Hay4YHO-HCCAEJOBATeNbCKUM HHCTHTYTOM TPAHCIOPTHOIO CTPOHUTE/Ib-
crBa coBmectHo ¢ OuaxkoBckum 3aBogom JXBK Mocmerpoctpos u
peanusopana. O6opynosanue ckoHcTpyuposano CKTB I'maBToHHeb-
metpoctpos comectHo ¢ LIHMHUC u Ouakosckum 3aBojom. OnopHed
nyikt [UHWUHMC npu 3aBome npoen HCNbITAHHS MO TOBLILIECHHIO
BOJOHETPOHUI@aeMOCTH GJOKOB NMyTeM BBeJE€HUS B OETOHHYIO cMech
cynepniacrudukaropa «10-03».

XuMmuyeckue 106aBKu — 3¢hGHEKTHBHOE CPEICTBO NOBLILIEH U Kaye-
ctBa cGopHoro xesnesobeToHa. M3BecTHbiMM B HACTOsAIEE BpemA
106aBKaMH, NPUrofHbIMU 17151 GONBIUMHCTBA OETOHOB, ABJASIOTCH 1O-
6aBkH TOBEPXHOCTHO-akTHBHBIX BewtectB (ITAB). K HuM oTHocsTCA
niacTuduuupylomue ¥ Bo3nyxososiekaomue [1AB, a rakxe ITAB
CMEeIIaHHOrO JeHCTBHS.

KomniekcHble po6aBk# U3 TAACTHOHUUPYIOLIETO W BO31YyXO-
BOBJIEKAIOL[ETO KOMNIOHEHTOB NIO3BOJSAIOT 60/1e€ rHOKO BO31€HCTBOBATh
Ha cMech U GeTOH.
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[Ipn 3TOM ogHOBpEMEHHO ¢ MOPO30CTOHKOCTBIO MOXKHO TIOBBICHT
¥ BOJOHeNpOHHUAeMoCcTb GetoHa. [na cOOPHBIX KOHCTPYKUHH Tiepce-
TIEKTHBHO TIPHMEHEHHE yCKOpHTeJeH TBepIeHHs, KOTOpble MO3BOJSIOT
COKpPATHTh JUTHTEJBHOCTh TeNJ10BOH 06paboTku. OnHaKo 061acTh npu-
MEHEHHS YCKOpHTEJIel OrpaHuyeHa OCOGEHHOCTSMH YCJIOBHH 3KCITya-
TaUUH KOHCTPYKUHMH, BUIOM apMaTypHl U Je(hHLHTOM caMux 106aBOK.

Jlast 6osnee GeIcTporo Ha6opa NMPOYHOCTH rOPa3Io0 HeAecoobpasnee
BHOCHTL B 0eTOH muacTHduuupyonne 106aBKH, NO3BOJSIONHE
CHHU3HTb B OETOHE BOIOLEMEHTHOE OTHOIIEHHUE.

Oco6enno 3¢ deKkTHBHO nposiBuin cebs CynepnaacTH@HUKaTOphI,
B YaCTHOCTH cynepmiactipukarop mapku C-3. OHu cnocoGeTByIOT
3HAUHTEJLHOMY COKpAalleHUIO IJIMTeNhbHOCTH TeNJAOBOH 06pa6oTKH.

Ha 3aBonax )KBK '1aBTOHHE/LMETPOCTPOS YPOBEHb IPHMEHEHHS
no6aBok pocruraer 4,5% o6béMa BCero NpPUroTOBJASEMOro GeTOHA
u 11% ob6bema cGopHoro xenesoberona. Toccrpoem CCCP u coor-
BETCTBEHHO pyKoBOACTBOM Munrpanccerpos B 1985 r. 6b0 npunATo
pelreHde o mpouspoacTBe 60% Bcero GeToHa ¢ XHMHUECKHMH 106aB-
kamu. B nocnepyoune rogsl 310t 06beM 10/KEeH BO3pacTH 10 90%.

[lepcnekTuBHbEl MOpUGHUIHPOBAHHBIE JHYHOCYAbGOHATHI, HATIPH-
mep, no6aska JICTM-2, npouspoacTBo KOTOpO#H HAuaTo LEMTI0N03-
HO-GyMa)XHO# NpPOMBIIIJIEHHOCTBI0. OHA MOXET NPHUMEHATLCH B MOHO- -
JIUTHOM H cOopHOM GeToHe,

[1py npousBoacTBe MOPO3OCTOHKHX MATEPHANOB CJAEIyeT BBOIWTh
B OETOHHYIO CMeCb, KpoMe MJIaCTH(HUUPYIOWHKX, €Ie H BO31yXO-
BOBJICKaloONHe 106aBKH, NOCTABNAEMbIE B BH/IE TBEPIOTrO WIH X HIKOTrO
KOHueHTpaTa. KoMmiexchble 106aBKH 1e1ecoo6pasHO HCMO0Jab30BATh
B TOBApHOM G€TOHe He3aBUCHMO OT TPeGOBaHHH MOpPO30CTOUKOCTH.
CMecn ¢ TakuMu 106aBKAMH XapaKTepu3YIOTCS TNOHHKEHHBIMH pac-
C/1auBAE€MOCTbIO H BOJOOT/E/NI€HHEM TNPH TPAHCNIOPTHPOBKE HA GOJb-
wHe paccrosinusa. Cmecy, cojiepkaiiue BOBJICUEHHBIH BO3yX, TTOMHMO
BCErO NPOYEro OT/HYAKTCH NOBHIUCHHOH yH060YKIaIbIBAEMOCThIO.

BHenpennio xuMuyecKnX 106aBOK NOJI)KHA NPENIIECTBOBATh OTIpe-
neneHHasd pabora JjabopaTopuit mpeanpUATHHA no noa6opy COCTAaBOB
GeTOHA ¥ YTOUHEHHMIO WJIM M3MEHEHHMIO pexxHMa TemJIoBOH 06paGoTKH.
Wccnenosanns Heo6XoquMO BBIMOJNHATL HA KaXKIOM 3aBOje B CBA3H
C KOHKPETHbIMH OCOGEHHOCTSIMH NPHMEHSeMbIX MaTepHanoB, TpeGopa-
HHAMH K O€TOHaM, pexMMaMM TBEpIAEHHS M APYTHMH YCJAOBHAMH
npousBoAcTBa. bes npuMeHeHHss XUMHUUECKUX 100ABOK celuac HeMbic-
JIUM TIPOrpeCC B TIPOM3BOACTBE GETOHA, B TOM YHCJE st COOPHBIX
KOHCTPYKIHH.

§ 42. Texunueckne cpeacTsa CTPOMTEJNbCTBA

Buinsunytie XXVII cpesgom KIICC 3anaun yckopeHHOro BHej-
peHHs B HAPOLHOE XO3SHCTBO JOCTHXKEHHH HAYKM M TEXHHKH, COBEP-
LIEHCTBOBAHHS KATUTAJbHOTO CTPOHTEBCTBA OCOGEHHO AKTyAaJ/bHbI B
METPOCTPOCHUH C €r0 NOCTOAHHO PACIIUPSIOUMUCH 06BEMOM H reo-
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rpadueli, a TakxXKe OTHOCHTEJBHO BLICOKHM YDOBHEM CTOHMOCTH
COOPYXKEeHHH. :
WHTeHCUBHBIH POCT »KHUJHILHOTO CTPOHTEIbCTBA, AKTHBHAS DEKOH-
CTPYKUHS HCTOPHUECKH CJOMXHBUIMXCA M CO3[aHHE HOBbIX oOlLle-
CTBEHHBIX H TOPTOBBIX LEHTPOB B KpymHeHirux ropopax Coserckoro
Cowo3a TpeGYyIOT BHIIOJHEHHS WHPOKOH NPOrpaMmbl IO COBEpILIEH-
CTBOBAHMHIO BCEX BHJIOB FOPOACKOr0o 06I€CTBEHHOIO TPAHCIOPTA, B TOM
yHcJ/1e METPOMOJIHTEHA, NO3BOJIAIIEro Hauboee 3hPEKTHBHO H HA cO-
BpEMEHHOM YPOBHEe peluaTh TpaHCHOPTHHIE NpobjeMbl, BO3HHKAIOLIHe
Ha Haubosiee HanpsXKeHHBIX Macca)XHpoobpasylolluX HanpaB/jeHUAX.
B cBere peanM3anMH 3TOH nporpammbl TeKyllad OATHIETKA Xapak-
TepHU3yeTcs 3HAYHTEIbHBIM POCTOM 00bEMOB PaboT MO CTPOMTENLCTBY
MeTponoauTeHoB. C [e/1bI0 BLINOIHEHHA NOCTaB/IeHHbIX 3a1a4 CTPOHKH
OCHALIAKTCH MEeXAHH3UPOBAHHBIMH KOMIJIEKCAMH, BBIIOJIHSIOUIMMH
caMblii Tpyl0eMKH# nporece — pa3paboTky 3abosi. I1apk MexaHH3Hpo-
BAHHLIX [LIMTOB 3HauHuTe/1bHO Bo3poc. C HCNO/b30BaHHEM 3TOH TEXHUKH
noctpoeHa G6oJblliasg yacTh TOHHeJE€H MeTPOMOJMTEeHOB B JIeHHuH-
rpane, Muncke, Topbkom, HosocuGupeke. B uesom o6bem coopyxe-
HUSl TOHHEJeH MEeXaHMU3MPOBAHHEIMH IHTAMH B OJIHMHHALNATOH NATH-
JeTKe BO3pOC MO CPaBHEHHIO ¢ JIecATOH NATUJIETKOH Oosee yeM B
2.5 pasa. Ho B pesyabTaTe macnopTH3anti BbISBJEHO, YyTO, HECMOTPA
Ha 60J/bIUYI0 HACHIIIEHHOCTh MEXaHH3MAaMH H MALIMHAMM, YHCJ/O pa-
GOUYHX, 3aHATHIX PYYHBIM TPYIOM, cocTaBasieT 21,2 Thic. YeJOBEK, HJIH
491% or o6meil yuciaeHHocTH paoudx YsnaBTOHHENBMETpOCTpOA,
M3 HHMX TAXKEJbIM (DH3HUECKHM TPYILOM 3aHATHl 7,8 ThiC. YeJOBeK,
uad 17,99%. Yposenn pyuHoro Tpyna, 3aHKCHPOBAHHBIA CTaTHCTH-
yeckoH OTUETHOCThIO, COCTAB/IACT: HA NIPOXOIKe BHPAOOTOK 3aKPHITHIM
cnoco6om — 33,6%, OTKphITHM — 53,6%, npH THIPOU3OJNALHH —
40,65%, Ha TpaHcmOpTHBIX paGoTax B ToHHenAX — 50,8%. Oco6o
C/IeJlyeT BBIIEJHTh CTPOHTEIBCTBO NPHTOHHENbHBIX BHIPAGOTOK H CJ1y-
KEOHbIX MOMEIIEHHA MEeTPOMOJHUTEHOB, TPYLOEMKOCTb COOPYXKEHUS
KOTOpBIX cocTaBaser 25—30% TpyHOeMKOCTH BO3BEJAEHHS CTAHLHH
H NPOXOJKH MeperoHHbIX ToHHe1eld. O6beM pyuHOro TPyia 3/ech 10XO0-
aur g0 70—80%. ,
Bosabuio#l yaenbHbIA BeC pyyHOro TPy4a NMPHXOJLHTCH HAa OTAEN0U-
Hble, MOrpy30YHO-pa3rpy30uHble, NyTeBble H GETOHHbIE MPOUECCHL.
[IpuBejeHHble JaHHBIE CBHAETENBCTBYIOT O HEHCHOJIb30BAaHHBIX
‘pesepBax M BO3MOXKHOCTAX MOBBILIEHHS MPOU3BOAMTENBHOCTH TPYyIa,
yJAYYlI€HHS €ro OpraHu3auHH H MeXaHH3alMH MPOU3BOICTBEHHBIX
npomeccoB. B Tekymiell nsiTHieTke oO6mHH 00beM CTPOHTEIBHO-MOH-
TaXXHbIX pabOT N0 COOPYKEHHIO METPONONHTEHOB 3HAYHTE/ILHO BO3POC.
BBoxsATcs B 3KcIyaTaltio cBoiine 120 KM HOBBIX JIMHHHA, YTO Tpebyer
6oJ1ee cMeJIOT0 i HHTEHCHBHOIO BHeIPEHHA HOBOH TE€XHHKH, YCKOPEHHs
ee pa3paboTKU, BHUMATEJbHOTO H BCECTOPOHHErO H3yUEHHs OMNbITa, HA-
KOIJIEHHOTO NPH CTPOUTEILCTBE METPOHOJIMTeHA y Hac M 3a py6exom.
B nocsieiHde rofbl NIPH CTPOUTE/ILCTBE METPOMOJIHTEHOB LIHPOKOE
NpHMEHEeHHe HallleJ MOJyJbHbIH NPUHIMI NOCTPOCHHS CHCTEM MeXaHH-
3anun. OH 3ak/OyaeTcd B CO3[1aHHM MEXaHM3HPOBAHHBIX MHTOBHIX
KOMILJIEKCOB /ISl PA3JHYHBIX HHXXEHEDHO-TeOJIOTHUECKHX YCJIOBHH.
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B cBfi3u ¢ 6OJIBIIOHA NEPCNEKTHBHOCTbIO NPHMEHEHHS MOHOJHTHO-
npeccoBantoit o6nenku, CKTB I'naBroHHesbMeTpocTposi 6bl1 paspa-
Gotan npoxonpueckdil kommsekc TIIB-7. HoBas TexHosoruueckas
CXeMa MOoA3eMHBIX paboT — cOOpYKEeHHEe TOHHENeH ¢ MOHONUTHO-TIpec-
coBaHHOH obpenxo#i kommiekcom TUIB-7 — npurosna raaBHeIM 06-
pasoM B MecKax ¢ NpejesoM NPOYHOCTH Ha cxkatue 10 2 MIla u pas-
MepoM BKJOYeHHH 10 200 mM. A '

OcHoBHO#l arperaT KOMmJeKca — NMPOXOJYECKUH LIHT JHAMEeTPOM
9,9 M. Koprnyc ero npejictaBJisieT co60it HOXEONopHOe KOablLO, cOOpaH-
HO€ M3 OTJE/bHBIX CErMeHTOB. B ro/loBHO# yacTH ycTaHOB/IEHBI jBe
HEMOJBHXKHbIE TOPU3OHTA/bHLIE IJIONAAKH, HA HHXHEH H3 KOTOpBIX
CMOHTHPOBaHA BBIIBHXKHASA niatdopma. B aAuelikax uiura pasmerens
MallHHbl YEJI0CTHOTO THHA A/aA pa3paloTKH 340605, BHINOJHEHHHE
B BHJle HOJBHXHON pPaMbl ¢ LIAPHHPHO-3aKPEIVIEHHBIMH Ha HEH 4eIio-
craAmu. Ilpu paGote pama coBeplaeT BO3BpaTHO-NMOCTyNATebHOE
JABHXKEHHe, a Ye/IIOCTH MOBOPAaYMBAIOTCA Ha HeH BOKPYT LIAPHHPOB.
Tlorpy3ouHasi mMauiMHa, 3akpemnJieHHas Ha KPOHIUTEHHe pacropHoH
Gasiku Koprnyca 1miuTa, pa3pabarhlBaeT HHXKHIOI 4acTh 32605 H Mojaer
TPYHT Ha LIMTOBOH TpaHCcmopTep.

MexaHH3M nepecTaHOBKH ona/ly6GKH BK/II0YAET ONOPHYIO pPamy ¢ Xo-
HOBbIMH GankaMH, 3JE€KTPOMEXaHHUECKHH MPUBOL mnepeBHKEHHUS,
MEXaHH3Mbl yCTAHOBKH ONa/yOKH, FMIPOHACOCHYIO CHCTEMY H MyJbT
ynpassenusi. Ilpunuun paGotel kommaekca TIIB-7 ocHoBaH Ha coue-
TaHHH B@B/MBAHKA B 3a00# HOXKEBOH YacTH KOPIyca HIMTA H OLHO-
BPEMEHHOTO NPECCOBAHHS B XBOCTOBOH 4acTH 0060/04YKH GeTOHHOH
CMECH PEaKkTHBHbIMM YCHJIMAMH 25 MUTOBBIX FHIAPONMIHHAPOB, Tex-
HOJIOrHsl MO3BOJISIET COOPYXKaTh TOHHENb CO CKOPOCThIO 1,8 M B cMeHy.
Ona ne TpeGyeT COGOpHBIX »Ke1€306€TOHHBIX GJIOKOB 3aBOACKOTO
M3rOTOBJ/IEHHS — BMECTO HHX HCNOJBb3yeTcs (oJjiee [elleBhli MOHOJMHUT-
Hblid GeTOH. TIpM 3TOM ocajka MOBEPXHOCTH 3€MJH yMEHblaeTcs
H CTaHOBHTcS Ge3omacHOM 1A 31aHHH H MOJA3€MHBIX KOMMYHHKAI(HH.

B Hacrosimee Bpema kommjekchl TIB-7 BHeapewnl Ha cTpou-
TeJbCTBAX METPOMOJUTeHOB MHHcKa (2 kommiekca), [opekoro
(4 xomnsiexca), MockBbl (1 xommiexc). :

[IpriMeHeHHe MOHOJHTHO-NMPECCOBAHHOH OGETOHHOH OOJeNKH Ha
MockoBckoM, TopbKOBCKOM H MHHCKOM METPONONHTEHAX CHH3HIO
TPYLOEMKOCTb H CTOHUMOCTb cTpouTe/IbeTBa HAa 20—259 no cpaBHenuo
co cOopHOH 06enKOH. DKOHOMHS MeTa/ljia Ha | KM TOHHeS NOCTHIIA
250 T. DKOHOMHUEeCcKHH 3)(HEKT OT MCMOb30BAHHUS OJXHONO KOMILIEK-
ca — 300 TwIc. py6Jueii B rop.

AHajIOTHUHYI0O KOHCTPYKIHMIO M Ha3HAUeHHE HMEeT KOMILIEKC
THI®-1, xoTophbiii HaXxoauTCA Ha CTAjMH H3rOoTOBJeHHS. Kak u
TUIB-7, on npenHa3HayeH A/ COOPYXKEHHS NEPEroHHBIX TOHHEJEH
METPOHOJNHTEHOB C NOMOLIbIO MOHOJIMTHO- IPeCCOBAHHON 06 1e/KH BHYT-
pPEHHHM 1HameTpoM 5,2 M B HEBOJOHOCHBIX HECKAa/JbHBIX FpyHTax
C MPeJeJIOM MPOYHOCTH Ha cxkaThe 20 Krc/cM®, B TOM uHc/Ie B IpaBe-
JIMCTBIX, ¢ padmepoM BkJloueHu# no 200 mm. B otauuyue or TUIB-7
komnieke THIP-1 umeer, kpome npeccyomero Ko/bia H NOAAEPKHBa-
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ouiell onany6ku, gopmymomylo onany6Ky, MpoioJbHas OCh KOTOPOH
pacno/ioxeHa mnapasienbHo ocd muTa. Onany6ka ycTaHOBJEHA Ha
BHYTpEHHElH onope, 3aKpernieHHOH B KOpIyce LHTa, H MOXKET mepe-
JIBUraThcs B NPOJOJLHOM HAMpPaBJEHHH IpPH NOMOLLH THAPOLMJIHHI-
poB. TIpd moBopoTax Kopnyca muTa B NpOLECCe €ro nepeiBHKeHHS
NnoBOpayKBaeTcs H popmyionas onaiy6ka. I103ToMy nocsie OKOHYaHHUA
NpecCOBAHUA MPOJAOJBHAS OChb OUEPEJHOrO IMTOBOIO KOJblid BCETAa
COBnajaerT ¢ MNPOJOJbHOM Ocbio Kopnyca mHTa. KoJabueBoH CTBIK
6eTOHHON 061e/KH NOCTOSHHO HAXOMUTCA BHE QOpMYKWOIEH onanyOku
U TIpH CAeAYIOIEM [HUKJIe MOCJAefHAS He OKAas3biBaeT BPELHOro Mexa-
HHYECKOro BO3eHCTBUSA HA GeTOH, HAXOAAIHACA B CTAMH TBEPIEeHHS.
3a ¢opmyonieli onany6Kofi nepenBHraiTCA CEKLHH TOLLEDKHBAK-
med onany6ky.

Oco6eHHO nepcneKTHBHBIM B OYAYIEM, OUEBHIHO, OKAXETCs IpH-
MEHeHHe KOMIIJIEKCOB CO IIUTAMH C 3KCKABATOPHBIMH H CTPEJOBLIMH
peXyuiMMH opraHaMd. B Hacrosimee BpeMms CyILeCTBYIOT H j€H-
CTBYIOT YK€ HECKOJbKO TAKHX KOMILIEKCOB.

B kouye 1982 r. na yuactke mexay ct. HaxumoBckuil npocnekr
u Cesacrtonosnbckasgs CepnyxoBCKOro pajHyca MOCKOBCKOTO MeETpO-
nojuTeHa 6blia 3aBeplleHa NpPOXOjKa IEeperoHHOro TOHHeNd (mpa-
BOr0) MeXaHH3UpOBaHHBIM Komnaekcom KM-42 co murom IIHD-1,
OCHAIEHHBIM 3KCKABATOPHLIM paGoukim o6opynoBaHHeM. JIeBhlil TOH-
HeJb Obl npoiigeH ¢ nomombio kommaekca THIB-7. Ukt HIH3-1 —
ONBLITHBIA 06pasern, H3rotosaeHHbId no npoekty CKTD Ha MocKoBckoM
mexanHHueckom 3asoje. O mnpexpcTaBnsfieT co60H COCTABHYI 4acTh
komniaekca KM-42, kyna BXOAST TAKKE€ CAMOXOJHBIA TpaHCNoOpTEp,
co3jaHHbIl Ha 6ase nopojonorpy3ouHod mawuubl IITTH-5, 6a0ko-
yknapuuk TY-3TII, tenexka pna Harherauwds TH-16 u nnatdopma
co crpesoi IIT-8.

TouHenbHbH KoMmieke KM-42 co murtom IIIHI-1 npeannasnauen
IJISI COOPYIKEHHS NEepPeroHHbIX TOHHeJNeH MEeTPOTOJHTeHa co COOpPHOH
o6nenKoll BHYTpeHHHM jaHaMeTpoM 5,1 M B mnecuaHbX, TVIHHHCTBIX
H CMEIIaHHbIX MECYaHO-ITHHUCTLIX HOPOAAX €CTECTBEHHOU BJIAXKHOCTH
WJH OCYIUIEHHbIX BOJOTIOHHXXEHHEM, B TOM YHCJ€ COLepXKallHX rpa-
BUHHO-Ta/IeYHble OTJIOXKEHHS U BaJyHbl, pasmepom He 6GoJee 350 mM.
JBa 3KCKAaBaTOPHBIX OpraHa ¢ TeJeCcKOMHYeCKOU CTpesod H MOBOPOT-
HbIM KOBIUOM, pacnosoxenHbie Ha mute HIHI-1, nossoasior noa-
HOCTBIO MEXaHH3HPOBaTb pa3paGoTKy M MOrpy3Ky IPyHTa (OT MECKOB
[0 MOPEHHBIX IMIHH) B siuelKax arperata. ]IpH 3TOM MOJIHOCTBIO HC-
KJIOYaeTcs pydHOH TpyX B 30He 3a60f, PE3KO TNOBHILIAETCS NPOU3BO-
JMTEeJbHOCTh TPY/AA, 2 3aTpaThl HAa nepeo6opyOBAHHE HE3HAUHTENbHBI.
Tlpoxoxueckas GpUrana COCTOMT M3 7 4€JOBEK (Ha OOBIYHOM HeMmexa-
nHauposanHom mure IIH-1C — 10 yenoBek), BKIWOYas IBYX MallH-
HHCTOB IHTA, YNpPaBASAIIHX 3KCKABAaTOPHBIMH opraHamu. TOHHeIb
nakHo# 818 M 6bl1 npoiinen 3a 309 pa6ouux gHed. Hauboabinasi cko-
pocTb npoxoaku: 6 m/cyt, 2,2 M/cMeny H 98 m/mec; cpenHAsi CKO-
pOCTb NPOXOAKH — 3 M/CYT.

HepocTtaTkH HOBOroO IMTa: KOMIIOHOBKA THIPABJMKH BhINMOJHEHA
Hey14aYyHO, 3aTpyJHEHA 3aMeHa H PEMOHT YaCTH IUTOBLIX JOMKPATOB.
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IlporsBoauTeNbHOCTL pa3paGoTKH 3a60s HpH MOMOIH JBYX
3KCKaBaTOPHBIX OpPraHos Bbille Ha 609, uem mpu paboTe ¢ OQHHUM
3KcKaBaTopoM. Ho npH ocHarueHHn 01HO3KCKABATOPHOTO [IHTA NOTPY-
30YHOH MAIUHHOH MPOH3BOJUTENBHOCTb IHUTA HE YCTYNAeT NPOH3BO-
JLHUTETbHOCTH IUTA C IBYMs OpraHaMu. D710 ObL10 yUTEHO IpH CO3IaHUH
komnnexca KM-43 co mutom LIHD-2, koTopuliit HMeeT oMK 3KCKaBa-
TOpHRIH pabouuit oprad. B ocranbHom KM-43 guuem NpHHIHNHANLHO
He ornnuaerca or KM-42, Kommekc KM-43 6bl1 BHenpeH Ha CTpOH-
T€JbCTBE MEPErOHHLIX TOHHENeH MeTponoJjHTeHoB B Kylibbiltese u
Hosocubupcke.

[as pacnpocTpaHenusl o6aacTH NpPUMEHEHHS MeXaHH3HPOBAHHOH
NPOXOJKH TOHHENEH Ha cJaGOyCTOHUHMBBLIE W CMEIIAHHHE TIPYHTHI
HEOOXOJ UMbl KOMNJEKCH, OCHANIEHHbIE CMEHHbIMH HCIOJHUTENbHBIMH
opraHamMH H36HPaTeJbHOrO AEHCTBUS M CPEACTBAMH 1/f yAEpPKAHUA
3a6os. Tlpy cTpourenbeTBe meTponoaurTeHos B Mockse H HoBocuGup-
CKe BIepBLle Haua/lM 3KcnayatuposaThed arperathl KT1-5,6112 co
CMEHHbIM CTpEJOBLIM O6OPYIOBAHHEM (3KCKAaBaTOPHbIM H (¢pesep-
HbIM) $ICMHOBATCKOro MAallHHOCTPOMTENBHOIO 3aBOJA, CO3/aHHLIE Ha
OCHOBAaHHH TexHHueckoro 3aganusd [ITHHMHMCa no npoekry fcunoBar-
CKOro (uiadana HMHCTHTYTA «[HMnpomalroboramieHue» MpH yuyacTHH
CKTB I'nasronnensmerpocrposi. Komnaeke KT 1-5,612 npennasuauen
IJi1 MeXaHH3HPOBAHHOTO COOPYXKEHHfA TIEDEroHHbIX TOHHENeH Kak
MEJIKOro, Tak H TrayO60KOro 3aj0oxKeHHd, C BO3BeleHHeM COOpHOH
Kene300eTOHHOA W uyryHHoi o6penok. MHKeHepHO-reo/oruueckye
YCJIOBHS €ro NpHMEHEHHA: NpH padoTe C 3KCKABAaTOPHBIM OPraHoM —
CyINeCH, CyTJIMHKH, I'VIMHbI C BKJIIOUEHHAMH IPaBHd, rajbKU H BalyHOB;
npu pabore ¢ Qpe3epHbLIM OpPraHoOM — IJIOTHBIE TIJIMHBI, TepreJH,
H3BECTHSKH NPOYHOCTBIO HA OQHOOCHOE cxkaTHe oT 80 10 500 Kre/cm.

Inametp coopykaemoro TOHHens B cBeTy — b, M, lIMpHHA KOJb-
ua cOopHOH obnenKn TOHHeNs — | M, HHAMeTp [HMHTA HAPYXKHbIA —
5,63 M, nMHa xopnyca mra — 5,57 M. KOMIjieKe COCTOMT W3 Mpo-
XOLUECKOro NIMTa, yKJIajgudka 6JIOKOB, TPAHCMOPTHOrO MOCTA, Iiap-
HHPHO-3aKPENJIEHHOTO Ha Meperopojke xopnyca mura. Ilo Tpascnopt-
HOMY MOCTY IPOXOJHT JIEHTOUHLIH KOHBEHep, 10CTaBAAIUHA TOPHYIO
maccy B OyHKep M janee B BaroHeTkd. Ha sneHTouHbll Kouseliep
10opoja ¢ Norpy304HOH MallHHBI NMOJAETCH [IHTOBBIM TPAHCIOPTEPOM.
Oco6eHHOCTD LIHTA — HaJHYHE CMEHHBIX HCMNOJHHUTENbHBIX OPraHOB:
3KCKABATOPHOro H ¢pesepHoro. [IpesycMOTpeHa BO3MOKHOCTL 3aMeHBI
OJIHOTO OpraHa JPYTHM B TIPOLECCE COOPYKEHHS TOHHENsA 6e3 1eMOH-
TaXa IUTAa. DKCKABATOPHBIE OPraHbl — TpPex3BeHHbIe, NepeMer aloTcs
B BEPTHKAJbHOM MJIOCKOCTH C NMOMOIBIO THAPOUUAHHIPOB. PpesepHblid
OpraH 3aMMCTBOBaH OT XOpOLUO 3apEKOMEHA0BABLLIEro ce6s Kom6GaiHa
4I1I1-2. Tlorpy3ouyHas MalllMHA BLITIOJHEHA B BHJE CTPEJbi C KOBILIOM
M CMOHTHpPOBAH4 Ha ONOpE, YCTAHOBJIEHHOH Ha BBIABHXKHOH pawme,
Ona o6ecneudBaeT MOrpysky TmOpojabl HA JEHTOYHBIH KOHBeHep.
TlepenBHiKKa [IHTA OCYILECTBASETCH FHAPOUMIHHPAMH, OTTANKHBAIO-
IHMHCH OT paHee yJOXKeHHOH O6GnesKH uepe3 KOJMbLHO YIJIOTHEHHS
CTPOHUTEJNLHOTO 3a30pa.
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Kpome KT1-5,6/12, nas cTpouTeibcTBa TOHHETEH METPOIIOJIHTEHOB
33KPHITEIM CIHOCOGOM CO3[daHbl MEXaHHUECKHE MPOXOAYEcKHe KOMIl-
JeKcH A8 pasauyusix yceaopuit KT1-5,6; KT1-5,662. MoxepHusanus
kommiekca KT1-56 mo3sBosusa NpUMEHHTL €ro TNPH CTPOHTEJNbCTBE
TOHHEJIEH He TOJbKO Ha Tpacce MEeTPONO/HTEHa, HO H Ha MOAXOXHBIX
BbIpa6oTKax ¢ KpHBOH panuycom a0 100 M,.KOTOpBIE paHee cOOpYyXKa-
JUCb TPU MNOMOILH 3peKTopa U OTGOHHBIX MOJIOTKOB. B mepcrekTuBe
3KCKABaTODHBIE HIHTBI JOMKHBI OYLYT 060pYAOBAaTLCHA He OGBIYHBIMH
KECTKMMH TFOPH30HTANbHBIMU MOJKAMH, OCJIOXHAOLIUMH paboTy 3Kc-
KaBaTopa M CHUXKAIUUMHU ee 3(H(EKTHBHOCTb B IVIMHMCTHIX TPYHTAX,
a MOGUJIbHBIMH CpeJCTBaMH KpelieHHd 3a60s B BHAE CKJIAJHHX ro-
PHU30HTAJbHBIX MOJOK H MOBOPOTHO-MOABECHBIX 3a6oiHbIX mHT. Co-
BMELEeHHE B OJHOM arperate o60MX BHAOB MOGUJBHOTO KpeMJIEeHHS
B COYETAHUH C HCMOJNb30OBAHHEM IKCKaBaTOPHOTO OpraHa MO3BOJSAET
MMeTb YHHMBEDPCAJbHBIH LIHT, GICTPO H 3¢ (PeKTUBHO nNpHCIocabH-
BAIOMUACA K MEHSIOUHMCS 110 Tpacce TPYHTOBBIM YCJAOBUAM. B 3tom
KJIOU K pELIeHHI0 33734y CKOPOCTHOTO, MOJHOCTBIO MEXaHHU3HDOBAH-
HOTO CTPOHTENBLCTBA. . ‘

B mocnennue roabl GoJibllioe pacmpOCTPAHEHHE MOJYYHIH OLHO-
CBOJYATHIE CTAHUUHM ray6okoro 3anoxendud. OpUTHHAJLHOE KOH-
CTPYKTHBHOE pelieHHe U YA0OCTBO B 3KCIIYaTalHH TAaKHX CTaHUMH
ofecneyrBalOT UM XOPOWIYIO MepCMeKTHBY, HECMOTPS Ha DAL HMEK-
wMxcs Hepopaborok. Maer vuHTeHcHBHasA paboTa mo cO3JaHUIO arpe-
rara, KOTOpbIH MO3BOJIHJ OBl MEXaHH3HPOBATb COOPYKEHHE OJHOCBOJ-
4aThIX CTaHUHH. DTOT BONPOC YCMELIHO peladercs cleydalucTaMu
Jleamerpoctposi, CKTbB JleumerporunporpaHca H JabopaTOpHH
Jles HTHUUC.

Co3/1aH H npoLues UCILITaHUSA ONBITHBIA 06paszel, MeXaHH3HDOBAH-
woro arperara AMK-1. Ou nosBosisieT BecTH pa3paboTKy KaJOTTHOH
MpOpEe3u ¥ BO3BOLUTb BEPXHUHA CBOJL CTAHUMH. Arperar npeiacTaB/fger
co60H CaMOXOJHYIO 1YTOBYIO METAJUVIOKOHCTPYKLHIO, KOTOpasi mepeme-
inaerTcs BAOJb CTAHLUHUH [0 DeJbCaM, YJIOXKEHHBIM Ha OMOpax CBOAE.
[Topona paspabarniBaercd ppe3amu, KOTOpHIE, NEpeMeLLAsiCh O AYyre,
cpe3alT NOpoAy M MOAAKT €e BHHU3 HA JIEHTOUHBIH TPaHCHOpTEp.
OpHoBpeMeHHO 0 BepxHeMy nosicy (pepMbl mepemelidercss TpPaHCHOPT-
Hasl TesMeXKa H YyKJajbiBaer sjgeMeHThl obnenku. Co3ganue mexa-
HA3UPOBAHHOrO arperara aJjs pa3paGoTKH KaJOTTHOH NpOpe3n nano
BO3MOXHOCTb YCTaHAB/IMBATh B aDKY pACMOPHbLIA 6JI0K ¢ AOMKpaTaMH
®peficcuHe, 3@ cUeT Yero KOHCTPYKIHs TOJydaercs pas3KaTod B I10-
pony. OnbiTHble HCMBITAHUS HoKa3and, yro nmoka arperaT AMK-I
JaJ€K OT coBeplueHcTBa U TpebyeT 10paboTKH, HO B LEJOM HAlpaBJe-
HHe BbIOpaHo NMpaBHIbBHOE.

PaccmoTpeHHble BbIlIE KOMILIEKCHI H MeXaHH3Mbl NpeJHa3Hada-
I0TCSA AJS TPOU3BOJACTBA NPOXOAYECKUX TOHHEJNBHBIX paboT Mo coopy-
JKEHUIO METPOIMOJNUTEHOB 3dKPHITHIM CIIOCO6OM.

B CCCP u3 ofuiell mpoTsiKeHHOCTH NEeperoHHbIX TOHHEJNEH MpH-
mMepuo 309 BHIIOJHEHB OTKPBITBHIM crocofoM. PaccMOTpUM NpoXxon-
yeckHil kommieke KMO 2X 5 151 coopyXeHHs NeperoHHbIX TOHHEeH
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METPOIOJUTEHOB OTKPBITHIM criocofoM. OH mpegHa3zHaueH LJsS KOMI-
JIEKCHOH MeXaHH3MPOBAaHHOH pa3paGoTKH TPYHTAa [POYHOCTBHIO O
150 krc/cM (rJMHBL, CYTJIMHKY, CYTIECH, TECKH), KPEIJIEHHS KOTJIOBaHA
H BO3BEIEHHS TOHHEIbHOH 06]eNKHU B YCJAOBUSX 3aCTPOEHHBIX FOpOJ-
cKux pahonoB. IIpH cO31aHHH HOBOr0O MeXaHH3HPOBAHHOTO KOMII-
JIEKCA B OCHOBY [IOJIOXKEHBl pe3YyJbTaThl HAay4HBIX HCCAe]OBaHHH
HHHUHCa.

Kommiaeke KMO 2X 5 usrotoBsen MOCKOBCKHM MeXaHHYECKHUM
3aBojom 'maBTonHebMeTpocTposi. OH COCTOMT H3 HIMTA, SKCKABATOpa
90-41-21 ¢ ynanHeHHOH CTPEJNOH U TEXHOJOTHUECKOTO 060p Y 10BaHHUs
IJisi mpousBoacTBa pa6or. LuT npexcraBasier coboH cBapHyi Me-
TAJUIOKOHCTDYKLHIO H CJYKHUT AJS YIEpKAHUS OT 06pyLIeHUss 60KOBbIX
cred 3a604. [lepenBuskente WHTa OCYUIECTBIACTCSA UTOBBIMH THIPO-
LUHJIHHADAMH, KOTODbie OTTAJKHBAIOTCH OT paHee YJIOXEHHOH obae-
KH. YK/IajlKa Ue/NbHOCeKIHOHHOH O6ieJKH MPOU3BOAHUTCA KpPaHOM
KKTC-20.

Mexanuueckdi mpoxopueckui kommieke KMO 2 X 5 nocae onpo6o-
Bauusa B KueBmerpoctpoe Gui1 mepenad B 1984 r. B Tammerpoctpoil
IJs1 COODYXKEHHA MeTponoJHTeHa B TalukeHTe, Tje HCIOJAb30OBAJCA
Ha CTPOUTEJLCTBE BTOPOH JHHMUM TalUKEHTCKOrO METPOIOJIHTEHA.
Has npoxonku Bei6panu ywacrok Tawcenbmam — YkajgoBckas.
Bepxuuit caoit 3a6os mpexcTaBasa coGOH HAacCHIIHBHIE TPYHTH TOJ-
WHHOH 1 —2 M, HHXe — rajieyHuk. MakcuMaJibHO BO3MOXKHBIH ypo-
BEeHb TDYHTOBBLIX BOA He mnpeBbimag 0,5 M Hax JOTKOM TOHHeJs.
B caenyouielt naTuaerke MeTporunporpatcoM MIaHUpyeTcs mpogoJ-
XKenue Hcnpltand# komniekca KMO 2X 5 B 6GoJiee 1IHPOKOM AHANA30-
He TPYHTOB. DKOHOMUSI OT HCIIOJNb30BAHUS TAKOrO KOMIJIEKca Ha
I xm cocraBaser no 15,5 Thic. yes.-nHeH, SKOHOMHS MPOKATA UYEPHBIX
metasanoB 1300—1500 .

[Ipu cTpoHTENBCTBE METPONOJUTEHOB BO MHOTHX TOpPOAaX Hallel
CTPaHBl B OCHOBHOM OIpeJeseHbl HAMpPaBIeHHs MEXaHH3alHd COOpYy-

- 2K€HHS TMePEroHHbIX touHesel. Kak [IpaBuJIO, MPUMEHAKTCA MEXAaHHU-

3HPOBaHHbIE IUTOBBIE KoMIIeKchl. Ho BmecTe ¢ tem 10 20% o6bema
paspabaTeiBaeMOro rpyHra H 6ojiee IpUXOLUTCS HA AOJIO PA3JTHUHOTO
poia BcrmoMorartesbHbix BbIPDAGOTOK, Ile MeXaHH3auHus pa3pabGoTKH
3a6051 3aTPYAHEHA UX HEBOJBLIIUMYA PAa3MEPAMU U MAJOH MPOTSKEH-
HocThiO. [loxxonHble BRIpABOTKH HEGOMBLIOTO CEUEHHS MOXKHO MPOXO-
JLHUTh C HCMOJB30BAaHHUEM CEPHIHBIX MPOXOAUECKHUX KOMGAHHOB, Hales-
IIHX OCOOEHHO LUMPOKOE [IpUMEHEHHEe B YIOJbHOH MPOMBIIIJIEHHOCTH.
Hucruryr HHHWHnoxsemmaiun coBMECTHO ¢ MamHHOCTPOUTENbHBIMH
3aBogamMu Munyrgenpoma CCCP u Muntsikmaina paspaborasn 3a
MOCJ/I€JHHE TOAbLI 3HAYUTENbHOE YHCIO HOBBIX 06pa310B MPOXOAYeCcKoH
TEXHHUKH, B YACTHOCTH KOMGAUHOB.

OmnwiT mpumenenus kom6Gaiina 4[1[1-2 npu mpoXoake MOAXOLHON
BbIDa6OTKH H COOPYKEHHH [IBYX YUACTKOB [IEPETOHHOrO TOHHEJ/S B 30HE
OorpannyeHusi 6ypoB3pHIBHEIX paGor B MockBe mokasaJs, yTo Hpoxof-
yeckue KoMOAaiHBl CO CTPEJIOBHAHBIM PaGOUYUM OPraHoM MOryT 3¢ dek-
THBHO pPa3pabaTeBaTh NOPOJB!, XapaKTepHbie [JIA F€OJIOTHH 3TOrO Pe-
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ruoua. SIBasisicb KOMGHUHUPOBAHHON MallHHOH, OCHAILEHHOH MOrpy3oy-
ublM opradom, kom6aiin 4[1[1-2 oanoBpeMenHo ¢ oT6GOHKOH nHOpOABI
OCYIIECTBJACT BEIIPY3KY FOPHOH Macchl U3 33605 H MOrPY3Ky ee B Ba-
rouetkd. KomGalH Ts:KeJOro THNa MpeiHa3HayeH 715 _TpoBeeHus
prnﬂora6apmublx BoipaboToK ceuenveM g0 25 m°. [as cevenuit
13—15 m? 6oJee pauuOHaJbHO MPHMEHATH KOMGaiH ITIKC

CemeficTBo ropuonpoxoayeckux kom6ainoB ['TIKC npennasnayexo
IJIs1 IpOBeJleHHs] TOPH30HTANbHBIX H HAKJIOHHBIX BEIPA6GOTOK MO YIVIIO
v nopoxe. Moje/d MOryr BBITyCKaTbcsi ¢ KODOHKaMH HJH Gapaba-
HAMH ¢ pe3lamu. YuuTHBas Texudueckue napamerpbl ['TIKC, a rakxe
paspewrammymo cnocobuoctb paboyero oprasa 1o KperocTH paspa6a-
TBIBA@MbIX TOpOJ, STOT KoMGalu asA MpoBeJeHHs MOAXOAHOH BhHIpa-
60TKH ceuenueM 14 m° GBI NpUMeHeH OPH CTPOUT@IbCTBE CTAHIHH
[Toasinka. [lo Bcemy yuacTky noaxoano# BBIpaGOTKH, MpOHIEHHOH
¢ momomsld [TIKC, cpeanecyrouHble CKOPOCTH MPOXOJAKH cOCTa-
BUJIH 3 M, a B oraenbuble oHU 4 M. Takas NpOH3BOJAHUTEJLHOCTb
KombaiHa obecrieydBaer cpeHeMecsunble TeMIIBl NpOXOAKH 10 200 M.

CyuiecrBenHoe BJHSIHHE Ha CHH)KEHUE CKOPOCTH 0KasaJja neobxo-
LUMOCTb 6ETOHHPOBAHUSA JIOTKA IUTOJNBHH, UYTO BBINOJHAIOCH 11O Mepe
MpoABHKeHHs BelpaboTku. Bopliia npruMeneHa Kpenb U3 MeTaNJHUeCKUX
apOK BMeCTO TPajHIHOHHOH paMuOH [E€DEBAHHOH KpeNH (BrepBble
B MpakKTHKe MeTpocTpoenus). OnHOBpeMeHHO ¢ MOIXOAHOH BHIpaboT-
Ko#i, rae mnpumensiics xomGadu [TIKC u Merassuyeckass apousas
Kpenb, Bejach BbIpab0oTKa ¢ 1epeBsIHHON DaMHOH Kpembl0 H paspa-
6oTko#l moponapl 6YpOB3pbIBHBIMH criocob6amH. [Ipd 3T0M B mepBOM
3afoe 3arparbl TPyaa Ha ! M HPOXOAKH COCTAaBHJH 4 des.-CMeHH,
BO Bropom 8 uen.-cmen. [lpu pazpaborke 3a60s1 paboudm oprasom
KOMGaiHa JIOCTUTHYTA BBICOKAS TOYHOCTb OKOHTYDHBAHHSA BHIpaGOTKH,
4TO MOYTH MOJHOCTBIO HCKAKYHIO0 HEO6XOAMMOCTh B 3a0yTOBKe 3a-
Kpemsoro npocrpancrsa. [ 010Bol 3KoHOMUYecKHH 3¢ (eKT OT HcHob-
soBanus [TIKC st npoBelleHus MOAXOJAHBIX BIpa6OTOK MO paccmar-
puBaeMmbiMm Bapuantram paBen: 30,2; 40,4 u 54 ThHC. pY6. (cooTBeT-
CTBEHHO /sl MeTaNJIHYecKOH apouynoH, MOHOJHTHOH GeTOHHOH U Aepe-
BSIHHOH DaMHON KDEIH),

Hau6onee yenecooGpaznbiM THIOM KPeNH SIBJISETCS MOHOJIMTHAS
Gerounas. B sroM ciyuae Hckiouaercss NpHMeHeHHe BpeMeHHOH
kpenu. [as aTofl uenn 3anpoekTHpOBaHA MEXaHH3UPOBAHHAs Iepe-
craBuasa onany6ra OMII-1, o6opynoBantas clienHalbHbIM epecra-
HOBIIMKOM U MouOpesbcoMm. Kouerpykuus paspaborana HHCTHTYTOM
KysHWUHmaxrcrpo#t. [1aa nogaud cMmecu 3a onajyGky npeasaraercs
6eronoykaanounblil arperar BYK-2. OnbIT sKkculyaTauuH nokasaJ Bhl-
COKYIO CTelleHb HALAEXKHOCTH 3TOH MaluHHE. MeXaHHUeCcKoe H 3J1eKTPH-
yeckoe obopynosanve paGorano ucnpasuo. [locne 3aBeplenus mpo-
xonakd 114 m moaxoxno#l BeIpabGoTkd kom6alH HaxojaHica B paborto-
CMOCOGHOM COCTOSIHHH.

[TIpumenenue komba#ina ['TIKC obGecrmeunsno cHHKEHHE TPYLOEM-
KOCTH 32 cueT 0TKd3a Ot GYpOB3pbIBHBEIX paboT. Y 1aa0ch COBMECTHTh
BO BpeMeHH Mpouecchl oTGOAKH MOpOjbl U MOTPY3KH IOPHOH MaccChl.
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B pesyabrarte npeacTaBHIOCH BO3MOKHBIM COXPaHHTh UHMCJEHHBIH
COCTAaB Nnpoxonueckosl 6purajbl. B Beipa6orke, rae npuMeHsauch 6ypo-
B3pBHIBHbIE PA6OTH, CMEHHOE 3BEHO MPOXOLYHKOB COCTOSJIO U3 8 yeso-
BeK, a B komOGalHoBOM 3a60e — U3 4—5 uesioBeK. PYHKIUU TPOXOA-
YHKa B OCHOBHOM OBIJIH CBEIEHB! K (PYHKIHSIM ONepaTopa-MallHHiCcTa
kombaiHa. [lpunaras B koMGaiiHoBOM 3ab0e cucreMa BcachiBawlel
BEHTHJALMHY MO3BOJHIA HCKIIOUHThL paclpocTpaHenHe Mo BhIpaboTke
nelny, obpasywuiedica npd pabore kombaiua.

YuureiBas onsitT npumenenuss kom6aiua 4[111-2 npu nposenenud
MOAXOHOH BEIPAGOTKH H Y4aCTKa MEePETOHHBIX TOHHEJIeH Ha CTPOHTE/b-
crBe craunuu CepmyxoBckass u kombGaiina [TIKC mpu npoenenuu
MOAXOAHOH BBIPAGOTKH Ha craunuu llossHka, MOXKHO CYHMTATh, 4YTO
3Tall OMbLITHO-NPOMBILIIEHHOTO BHEJPEHHST KOMOaHHOB CO CTPEJOBHI-
HbBIM paboyuM Oprasom B NPAKTHKY METPOCTPOEHHS YCIeLIHO 3aBep-
weH. Takum o6pasom, HayuyHble U TeXHHYECKHEe JOCTHXXEHHS B FOPHO-
LOGBEIBAOMIUX OTPACAX NMPOMBILIIEHHOCTH MO3BOJHIH MEXaHHU3HPO-
BaTb pa3paborky 3abosi B KOPOTKUX Bulpaborkax 6e3 60MbIIHX AOT0J-
HHUTEJBbHBIX 3aTpar.

st perienHs 3TOH ke 3a7adyy CylIeCTBYeT ApYro# myTb — co3ja-
HHE KOMOMHHDOBAHHOTO UCIIOJHUTENbHOTO Oprana y yKJaaauuka, KoTo-
pBHIA MeXaHH3HPYeT pa3pylLIeHHe rpyHTa U MOHTHpYer c60pHyI0 obren-
Ky HeNOCpeiCTBEHHO Y 3a60s. JxclnepUMeHTaJbHBIH 06pasel Oblia
paspaborau u usrorosjen B 1984 r. B IHWUMCe. Obpaszeu cocrour:

‘M3 pblyara AJiss YCTaHOBKH TIOGUHTOB H pacnoJioXKE€HHOro Ha €ro

TNPOTHBOBECHOM YAaCTH TeNECKOIHYeCKOro CTPEJOBOTO MAaHHUIYJIATOpa
C peXylHUM OpTaHOM, BHIMOJIHEHHBIM B BHJE De3(10BOH KODOHKH,
COOCHOH cTpeJsie U o6opynoBanuo# ruaponpuBogomM. HMcnonsurebubli
OpraH MOHTHPOBAJICS Ha BaJ YKJAaJAyHKa, MPHBOJ KOTOPOTO Gbla COOT-
BETCTBEHHO ckOppekTtHpoBaH. [locie HCIBITaHHH peXYILErO UCTOMHHU-
TEJNBHOTO OpPraHa €ro CMOHTHPOBAJM HA YKJaJguHKe, KOTOPHIH ompo-
6oBasu Ha Mpoxoldke TouHesast. 3a 6a30BYI0 TEXHOJOTHIO TIPHHAIH
THIIOBOH NMPOEKT MPOH3BOACTBA PaboT. YKIAZUUK C PEKYIUHM OPTaHOM
HCIIBITHIBAJICS HA COODY:KEHHH BblpaGOTKH puamerpom 5,6 M, nmpeiana-
3HauyeHHoH 1J151 MoHtaxka Komiuiekca KT1-5,6. Paborel Bea yuac-
TOK Ne 3 TOHHEJIBHOTO OTpAAa JIeHMeTPOCTpOs. ¥ KIaAYHK MOJHOCTHIO
CMOHTHPOBAJIH B ILUTOJIbHE TPaNeluHeBUIHOrO CEUeHHS IIUPDHHOA 4 M
y OCHOBaHHSl M BBHICOTOH 3,6 M, 3aKpelsieHHOH HEMOJIHLIM JBEpHbIM
okJ1anoM. Yknaauuk pa6oras ¢ KOMIVIEKCOM, BKJAKOUYAONUM TIOTPY30y-
nylo mawuuy [I[TH-1c u ycranoBky /s NepBHYHOTO HATHETAHHS.

[To pesyabratam nabaiogendit npousBegexa obiras oiexnka pado-
TOCTOCOOHOCTH YKJIAUUKA H OT/AEeJbHBIX ero y3/10B. CTpesoBold MaHH-
MYJIATOP C PeXYLIHUM PaBGouUM OpranoM MPOH3BOLHI Bee HEOHXOHMBIE
onepaudd. OH 1aBaj BO3MOXHOCTb NDHUMEHATb CbeMHBIe paGouue
Oprasbl U Je/1aTh DA3JIMYHBIE TEXHOJIOTHUECKHe BDYOBI, OTTDYXKaTh
TPYHT OT 3a60si, MEPEHOCUTD 3JieMeHTbl BpeMeHHOro KpemnJenus. [Ipu
HCIIBHITaHUAX OblId YCTauoOBJEHA MHHHUMAaJbHO HEOOXOAHMAsA [JHHA
TeJlecKOHYecKol cTpedbl, paBuast 1300 mm. Ppesepublil opras ¢ rua-
ponpusoaom 3¢ eKTHBHO paspymwasd rpyurel. [Ipumenende B npuBose
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pe3uoBOoH KOPOHKH BBICOKOMOHOJUTHOTO ruapomoropa MP-1.6 mosso-
JUJIO CO3JaTh KOMIIAKTHBIH HCHOJHUTENbHBIH OpraH, JOCTUTHYTb
YAOBJETBOPHUTENbHBIX AHHAMHUECKHX XAPAKTEPHCTHK U HUCCJAE]0BATb
pexnMHble apaMeTpbl MPHBOJA KOPOHKH B IUIHPOKOM J[HMaMma3oHe,
MapkiuedgepckumMy H3MepeHUSIMU HE YCTAHOBJIEHO KAKUX-TH60 Hapy-
IWeHHH reomeTpHu o6jenkd. [IpoBejeHHble HCHBITAHHS MOXHO pac-
CMaTpUBaTh KakK nemeﬁ IIar Ha MyTH CO3/JaHHA HPUHUHUIIHAJNBHO
HOBOH, MEPCIEKTHBHON /151 METPOCTPOeHUS KOMGHHHPOBAHHOHN Malu-

B nacrosiee Bpemsi JlenmerpocTpoem MpPUHATO peElIEHHE O [O-
pa60TKe KOHCTPYKUUH W TMOATOTOBKE K BBITYCKY HPOMBIIIJIEHHOTO
obpasua 3TOH MalIHHBL.

OnbiT MpUMEHEHHS MOHOJHTHO-IIPECCOBAHHOTO GETOHA B METpO-
CTPOEHHH MOKA3bIBAET, UYTO MOHOJHTHBIE OOAEJNKU B IMEPETOHHBIX TOH-
HessAx Gosiee yesnecoo6pas3nbl H 3KOHOMHYECKH 3(eKTHBHBI MO CPaB-
HEeHHIO co cBopHbIMH. Oanako pasi Bo3BejedHsi 06jeNKU H3 mnpecc-
6eToHa UCMOJb3YIOTCH TPOMO3JKHE U JOPOTOCTOSILIAE KOMIIEKCH, UTO
yAOpOXKaeT MPOU3BOACTBO Dabor M cHUxaeT 3(H(PEKTHUBHOCTb TEXHO-
Jgoruu. HyxHa noBas texuonorus. CTOUT 3ajaua ua 6aze Kom6ahuoB
CO CTDEJOBHAHBIMH MOPOAOPA3PYLIAWOMIMMH pabOUYUMH OpraHamu
C03JaTh MPOXOAYECKHE KOMMJEKCBl [JSi COOPYXKEHHS MNeperoHHbIX
¥ CTAaHUMOHHBIX TOHHeJeH MeTpOoNoJHTEeHOB, [opHOMpOXopyeckas
NPAKTHUKA [IAXTHOTO CTPOHUTENBCTBA A0KA3bIBA€T BO3MOKHOCTD yCHELl-
HOTO pelleHus 3T0oH 3agaun. Paspaborka 32605 MOJTHOCTBIO MEXAHKU3H-
pyercd mpoxopueckMMH KomMOGaHHaMH CcO CTPeJOBHAHBIM paGouum
opranoM. BosBefenHe KpemH U3 MOHOJIUTHOTO GETOHA OCYILECTBJASIETCH
B MHBEHTADHBLIX NEpeCcTaBHLIX omnaJaybkax, a nojaua GeToHHOH cMmecH
3@ Omajgy6Ky OCyLLECTBJISIETCS MHEBMOGETOHOYKJ/ALOUHBIMU MalllH-
HaMH.

CTpeJIOBHngm pa6oq1/m opran arperara kombaina 4[11-2 ocua-
IUeH YIJUHsouelca BCTaBKOH, KOTOpas Mo3BoJseT paszpaborars mo-
poay Ha MOJHOe ceyendHe ToHHeNS. B OCHOBY TOPDHOTEXHHWECKOTrO
DELIEHUS] MOJIOKeHd UHUKJIMYHAS opranusaudsi pabor, MpH KOTOPOH
061eJ1IKa U3 MOHOJHUTHOTO GeToHa BO3BOANUTCH OTAEJNbHBIMH CEKUHAMU
o Mepe pa3paborku 3a60s Ha HOMHBIA NPOQHUIL C ILIATOM IPOIBHXKE-
HUA Ha Merp. Buenpenune kombGanina 4[1[1-2 nokasasno BO3MOXHOCTH
paspaboTku 3a60d MeperoHHOro tonueasl auamerpom 56 M. B komm-
Jiekc, Kpome KombGalHa, BXOAAT paHee yxe yloMHHaBIIHecd onanay6ka
OMII-2 u 6€TOHOyKJIaﬂO‘{Haﬂ ycrawoBka bYK-2. Moxer 6biTh mpu-
HAT BAPHAHT KOMOWHUPOBAHHOHN KOHCTPYKUHMH C HCHOJIL30BAHHEM B
JIOTKOBOH yacTH jKeJe306eTonHOH MMTB. Takas TeXHOJOrus Mo
CPaBHEHHIO C TPAJUUHOHHOH MpPU WIUTOBOM HJH TOPHOM crocobax
COODYJKEHHS NEePEeroHHbIX TOHHENe!H co c6opHON 06e/Koil OTIHYaeTCs
MEHbUIMM uHcJoM pabouux NpoueccoB U HEGOJBLINM KOJUYECTBOM
MEXaHU3MOB.

B Hacrosuiee Bpems cepuiHO BBITyCKAKOTCA 8 THHOB HPOXOLYe-
ckux Kom6aiHoB. B ux uucahe [1K-3p, UI1Y, TTIKC, 4[1I1-2 1 kombGaii-
HoBull kommiieke KH-5 «Kys6ace». I'TIKC sBasiercss 6a30Bo#l maiiny-
HOH cemeHcTBa KomGalHoB. OTHbiHE U dKcHepUMeEHTAJbHbE 06Pa3Lbl
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KOHCTpYKUUH Tsikesoro tama [TIK-2, 4[H1-5, 4[1[1-2m, 4[1[1-2m
U coBercKo-auranickull kombain [1K-200 naxoadrcsa Ha pa3HbIX cra-
AUSX IIAXTHHIX UCMBITAHUH M JOJKHBI GHITb TOATOTOBJEHH AJS ce-
puiiHoro Beinmycka B Gauxkadinee Bpems. HoBble komGaiubl [TIK-2,
411I1-5 (u oco6enno [1K- 200) O3BOJISTIOT COOPYKaTh TOHHEJHU [one-
peunoro ceuenusi 10 35 M’ M paspabaThiBaTb TOPHbLIE MOPOIBI Kpe-
HocThio 10 f= 7— 8 no wkaJne npodeccopa M. M. [Iporoapskonosa.

3apy6exuasi NMPakTHKa TOHHEJNECTPOEHHS [aeT DAL NDHMEpOB
yCIelUIHoro MCHoNb30BaHUs KOMGAaHHOB CO CTPEJNOBHIHBIM pabouum
OpTaHOM NPH COOPYXKeHUH ToHHesNeH Gonbnx rabaputos. [Ipumensie-
mas ¥ ocobenno BHOBb cO3aBaeMasi 1/ MEXaHHU3aluH TOPHOIIPOXOL-
yeckHX paboT B YroJbHOH TpPOMBIIJIEHHOCTH TOPHONPOXOAUYECKas
TEXHUKA MOXKET U OJKHA HaUTH npUMeHeHHe MPH COOPYXEHUHU fepe-
FOHHBIX M CTAHIMOHHBIX TOHHEJeH, a TaKXe MOJXOAHBIX BHIpAbOTOK
B MeTpocTpoenuu. To )Ke camoe MOXKHO CKa3atb U 0 6yPOBOH TeXHHUKe.

CoBpemMenHas TeXHHKa WNypoBoro GypeHus HpH MpOXO1Ke TOPHHIX
BHIPAGOTOK pa3BUBAETCS B HANPABJIEHHH CO3/1aHHS CeHa/bHBIX yCTa-
HOBOK, OCHA[UEHHBIX MaHUMYJATOPAaMH, HAa KOTODHX pa3MeleHbl
GypHuJbhble MaluHbl. Monitble 6ypH/bHbEe yCTaHOBKY BPaUIdTENBHOTO
¥ Y14pHO-BpaILaTeNbHOTO 1eHCTBUSA NO3BOJIAIOT YCKOPHUTD U 0DJIETYHTh
ofHY H3 nanGoJee TPynOEMKHX OfepauUH Ha NPOXONYeCKHX pabo-
tTaX — OypeHue mnypoB. [l yrospHo# NPOMBILIJIEHHOCTH B HACTOSA-

" uee Bpems CepUHHO BBITYCKAKOTCH JeKTpHUecKHe GypHJbHBIE ycra-

HOoBKH BYD-1Mm, BYA-3c, BKI'-2 v nueBmaruyeckve bY-1, BYP-2 u
CBY-2m. Dkcnepumenralbhblil o6pa3sel 6ypH/ibHOH ycTanoBku YbBI'-1
(6a30BoB Moje M psna yHHGHUHMPOBAHHBIX GYPUJBHBIX YCTAaHOBOK)
uarotojes CKypaTOBCKHM JKCHEPHMEHTAJNbHBIM 33BOJOM HHCTHUTYTA
HUHWHWnoazemmamw. YeranoBkn YBI' cmoryr paborarh mo 3aJ0xKeH-
HOH B HUX NpOrpamMme, BMelIaTejbCTBO OypHJAbHMKE morpebyercs
TOJIBKO B CJayuasiX Kakux-nu6o orkioneHHH ot nee. [lepeurcienusie
BhILIE YCTAHOBKU TOXKE MOTYT HAHTH JOCTATOYHO IIHPOKOE npHMEHe-
HHe B MPAKTHKE CTPOUTENBCTBA METPONOJHTEHOB.

CKOpOCTb CTDOHUTE/IbCTBA HAKJIOHHBIX H KODOTKMX TOPH3OHTAJb-
HBIX TOHHEJeH U MPOM3BOAUTENBHOCTD TPYAA MPY HX MPOXOJKE 3HAYH-
TEJbHO HUXKE, YeM HpPH COOpYKEHHH TPaHCIOPTHBIX TOHHeJaeH 6oJb-
IO NPOTSI)KEHHOCTH H3-32 HEXBATKH CPEACTB MEXdHH3ALHUH, B MIEPBYIO
oyepefb pJf NOTPY3KH nopojabl. Ha morpysky nopoabl NpUXOAMTCS
40—49% rtpynoBux 3arpar. [To pawusim BHHUHMOMILCa no cpas-
HEHUIO C PyuHO# morpysko# mopoabl, 3anumatoumied 50% Bpemend,
MeXdaHH3dLHUsl CHUXKAET yJeJbHble TPyAOBHE 3arparhl Ha 17—35%
B 33aBHCHMOCTH OT THNA MOTPYy30uUHOM MalIMHHL. 3apybOexHbld ONbIT
[pHMeHeHHS MOrPY30UHbIX MalllH ¢ 60KOBOH pPa3rpy3Ko# KOBLIA N0Ka-
3aJ, 4TO OHU 06J1afal0T NpeuMyllecTBaMU B 3KCIIyarauuu, obecne-
YyHBasi, HOMHMO MOTPY3KH, MEXaHHU3ALHIO 1OCTABKY MATEPHAJIOB B NPHU-
3abolnylo 301y, 060pKy 60KOB, KpOBJIH ¥ 38605, MOAbeM H yaeD KaHHue
BEPXHSKOB KpenH, OKyuHBaHHe MOpPOAHOTO HaBajda u T. A. B 1982 r.
KonefickdiM  MallMHOCTPOUTEJNbHBIM  3aBOJAOM M HHCTHTYTOM
HWHWnoaseMmain cosgaubl onbiTHbE 06pasibl TOrpy30yHOHR MalllH-
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HBl ¢ GOKOBOH pasrpyskoif KoBuia (MIIK-3), koropele ycmewso
[POLUJIH TIPDOMBILIJIEHHBIE HCTIBITAHKWS HA LIAXTAaX Hou6acca. Mamyua
ocHaleHa KoBwamMH emKkoctbio 0,6 Mm% ee mpowsBoautesbrocTh —
2,4 m*/mun.

3a py6exoMm npu KomGaiHOBOM NPOXONKE TOPH3OHTAJBLHBIX M
HAKJIOHHBIX BBIPAGOTOK MOJIyYM/d IIHPOKOE pacnpocrpanenue ckpe-
fepHas morpyska nopoasl.. Bo ®pasuuu na waxrax Gacceiina Hop
H Hane-KuaJle € MCIOJIb30BAHMEM CKPEIIePHEIX IOT PY3THKOB 38 25 pabo-
YHX [ll;eH 6bi10 mpofineno 403 M HAKIOHHONO TOHHEJS CcedeHHem
9,5 M°. CkopocTb pBHKeHus CKpernepa ¢ Tpy3oM cOCTaBJs/Ia
4,6? M/c, a Tpu xosoctom xone 2,1 m/c. Ilopony rpysunu ua aenrou-
HBIH KOHBe#ep.

3aBepiuasi pasroBop 0 HOBOH TeXHHKE B METPOCTPOEHUH, HEOBXO-
AMMO CKA3aTh O psife «MpOGeNOB», CYWECTBYIOMWUX 31ech. Ceroms
MBl DAaCMosiaraeM MEXaHW3HDOBAHHBLIMH [IHTAMH U KOMIIEKCAMH,
0GeCleuHBAIOIMMH TIPOXOIKY B MECKAX €CTECTBEHHOF BJI2KHOCTH,
[JIHHAX, CMEIIAHHBIX 1MOPOAAX M MOPOAAX C fyp=4-+5. OnHako or-
CYTCTBYIOT MAalUWHBl [JIsT NPOXOAKH B HEYCTOWYHBBIX OGBOIHEHHBIX
TPYHTAX, B PAa3HODOIHbIX I0POAAX H B TOPOAEX ¢ f,>> 6. 3a py6exom
HMEETCH DS NOJOXKHTEIbHBIX PHMEPOB DELIeHHH 3THX 3ajau.

[Ipn npoxonke TBepabBIX cKadbHBIX nopox ¢ f«p> 6 BO3MOXKHBI
ABA HanpasJennst. [lepgoe: HeOGXOMMMO MOMHEE HCTIONB30BATD HMEIO-
LLYIOCST TEXHHKY, COCDEIOTOYHTL YCHJIHSI HA MOHCKAX OPraHH3aLHOH-
HBIX GOpM ee HCMonb30BaHKs, obecrneurBamIHX Hanboee 6Jaromnpu-
ATHBIE YCJIOBHST 3KCIIyataund. Heo6XonumMo MOMHOCTBIO HCKJIOUHTE
PYHdHOH Tpyn B 3a6oe. Ha ochHoBauuu yxe CYLIECTBYIOINEH TEXHUKH
6bl1 co3nan kommieke ABT-55 s MPOXOJKH B MEPBYIO Ouepesb
NEPETrOHHBIX TOHHE/eH MeTpornoauTenoB. Ol BKIIOYAET B Ce6sT OTKATI-
BAIOUIHHCS 0. PebCAM DbIUaKHBIH YKJI4[YHK, YCTAHOBJEHHBIH Ha
natpopMe, CaMOXOIHYIO CePHITHO BBITYCKAEMYIO NPOMbIIJIEHHOCTBIO
6ypoByio kaperky BYP-2 c ABYMsl MepOpaTopamu, TeNeKKy aJs
HATHETAHHSA W NIOTIONHHTENbHYIO IIATGOPMY CO CTPEJNOUHBIM nepeBo-
AOM. ITOT KOMIUIEKC PHMEHSICS IpH CTPOHTENLCTBE METPOIOJHTEHA
B Epesane, Ceepanoscke, JrenponerpoBcke. K coxanenwio, moka
HeJIB35T ToBOpHTE 06 ABT-5,5 kak o coBepiiennom arperare, roroBom
K IIMpoKOMY BHEApeHHIO. CO CTOPOHbI CTPOHTEEeH OH BhI3BIBAET psin

- CMPABELIHBbIX HADEKAHHHA B CHJTY HH3KOH CKOPOCTH TPOXOKH O cpas-
HEHHIO C TOW, KOTOPYIO OT HEro 0XHAaJM, LOPOrOBU3HBI K IPYTHX
YHCTO TEXHHYECKHX HEJOCTATKOB.

Bropoe nanpasaenue: cospanue OTEUECTBEHHOTO KOoMOaHua (uu-
Td) C POTOPHBIM HCIIOJIHHTENLHBIM PaGouum oprasom, tem GoJiee uto
CYUIECTBYET DS YNA4HBIX 3apyGeXHbiX AHAJOTOB +— [LIHTHI bupm
«Po66unc», «Mannecmann /lemars u ap.

B cnabeix Bogonachlmennbix TPYHTaX NPHXONHTCS COYETATH [IIHTO-
BYIO TIPOXOAKY CO creuxaibHbiMu crmocob6amu. Ilocnennee Beger k
YAJIHHEHHIO CDOKOB CTPOUTE/ILCTBA W TIOBBLILIAET €I0 CTOHMOCTh. [pak-
THYECKH € MOMEHTa BO3HWKHOBEHMS [IIHTOBOTO CMoco6a Hauyajiuch
HOMBITKH CO31@HHsI arperara, crnocoGHOro BEeCTH MPOXOLKY B BOJOHA-
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chimennbix rpystax. B 1950—1960 rr. B CCCP 6vl1v pazpaborans
KOHCTPYKUHH THIDOMEXAHW3WPOBAHHBIX MIWTOB, B 1960—1970 rr.
CO3/18H PAN WHTOB C POTOPHBIMH OPraHAMH W PEXKYLIMMH DELIETKAMH.
B nanbheiiiieM, oueBHIHO, NEPCNEKTHBHBIMH OKaXXyTCs «GETOHHMTO-
Bbi€» IHUThI, KOTOPble yKe BbinyckawTcss ¢upmamu Snouwa w PPT,
LLHTBI C THAPOIPOrPY30M, LIHTBI C NPECCOBAHHEM TPYHTA B J0GOBOH
Kamepe. JTH LIMTbl PACIUMPSIIOT 1MANa30H WX AEHCTBHS B NOPONAX
pas/JHYHOM MPOUYHOCTH H BOMOHACHILIEHHOCTH.

Hu B opHO#M npyro#l orpaciy cTpouWTeNbCTBA KOMILIEKCHAS M€Xa-
HHM3AlHUsT TEXHOJIOTHYECKHX [POLECCOB He TpeGyeT CO31dHHS CTOJb
pPa3sHoo6pAa3HBIX 110 KOHCTPYKTHBHOMY DELICHHIO MAlUMH H MEXAHH3-
MOB [JIs1 CaMbIX DAa3J/IHMYHLIX TEOJOTHMYECKHX YCJAOBHH COOpPYXKEHHs
TOHHEJeH. Ho npu BceM pasHoo6pasHyi TOHHEJNECTPOHTEIbHON TEXHUKH
MOKHO BbIIEJHTD clefyorikie Haunbonee obuiie ¥ BAXKHBIE HANpaB-
JIEHHS 1yTEH €€ PA3BHTHS: PACIIHPEHHe HOMEHKJATyphl BHITYCKAEeMbIX
MAIUWH, YCKOPEHHE TEMIIOB CMEHSIEMOCTH MO/jIe/eH, YCIO0XKHEHHE KOH-
CTPYKUMH, NOBbIIIEHHE YDOBHST aBTOMATH3al WM, Yiy4lleHHe KauecTBa,
MOBLILIEHHE HALEXHOCTH W NOJTOBEYHOCTH, YAY4YUICHHE TEXHHYECKHX
XapAKTEPHCTHK, TE€PEeX0a OT OT/[EJNbHBIX MAIIHH K CHCTEME MAaLIWH,
B CCCP rounesnenpoxonyeckoe 060py10BaHHe CO31a€TCS PSIAOM Opra-
HH3aUMH, npuuem Tpe6oBanWsl K Hemy camble passble. OueBHIHO,
HEOGXOUMO BBIIOAHHTL YHHOUKAUHIO W KIACCH(DHKALHIO THITOpa3Me-
POB BCe€X MOA3E€MHBIX COOPYXKEHHH, BKJAIOYAsT TPAHCNOPTHLIE, H pa3pa-
60TaTh THIIOBbIE DALl MALIWH H WX Y3JIOB.

CoBpeMeHHbIH Hay4HO-TEXHWYECKHH YPOBEHb COBETCKOTO METPO-
CTPOEHUs XapakTepu3yercs panaoM 3pHEeKTHBHbIX HHXEHEPHbBIX pa3pa-
60TOK, NONYYUBINHX IIHPOKOe BHenpeHHe B npakthky. OcymecrBise-
MOE€ B HACTOSALIEe BPEMSI CTPOHTEJIBCTBO METPOTIOJNHTEHOB B 14 ropogax
CTPaHbl — HAINJISIHOE NposiBjaeHue 3a60Tel KomMyHuHcTHUECKON nap-
THY O gaJbHEHIIeM pocTe GJarocoCTOSTHHS COBETCKHX JIoneH. Ycnell-
Hasl peaju3anusi HPOrpamMMbl NepcreKTHBHOTO CTPOUTENbCTBA METPO-
noauTeHoB Ha 1990—2000 rr. Tpe6Gyer HapsiLy ¢ COBEpLUEHCTBOBAHH-
CM CYLIECTBYIOILIHX METONOB HAYYHOH pAa3PAGOTKH TMPHHIHUIHAJBHO
HOBbIX Hanpap/ienHH, 06ecnedYHBAOLIHX KayeCTBEHHbIC CIBHTH B OT-
pacau. Heo6xonuMo MOMHOCTBIO MEXaHH3HPOBATH W ABTOMATH3HPO-
BaTb MNoj3eMHble pa6OTH, DE3KO YBEJIHUYHTb [POU3BOIHTENbHOCTh
Tpyaa, 4tobbl ¢ MHHHMAJbHBIMH 3aTPATAMH [JOCTHTHYTH BBLICOKHX
TEXHHKO-3KOHOMHYECKHX MMOKd3aTesell CTPOHTE/bCTBA, ,

§ 43. ApxuTekTypa cTaHuH#

OGune cBeaeHHs. ADXHTEKTYPA METPONOJIHTEHA — 3TO OY€Hb LUK-
poxoe ¥ MHOroo6pasnoe nousThe. OHO BK/aIOYaer B ceGsi BOMpPOCH
MPOKJAKH TPACCHL, TOMCKH COBPEMEHHOH NJIAHHPOBKH CTAHLHH, BECTH-
Glosield, co3aHHe 1151 Nacca X HPOB HAWGOJIbIIKX YIO6CTB NEPeaBHKe-
HUS NIDH MHHUMAaJbHbIX 34TpaTtax BpeMeHH, ¢GopMHPOBAaHHE 06JHKa
MOA3EMHbIX COODYKEHUH, OPraHuW3alHIO HHTEpbhepa.
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Yro xe Ttakoe METPO—TPAHCIIOPTHOE COOPYIKEHHE, MPaMOPHbIH
ABODELl HJIH NOA3eMHble YJHLB, MHTErpajbHasi yacTh ypbaHucruye-
CKOH CTPYKTYDH ropoja? ‘

C camoro Hayasna crpoutenbersa METPOno/ITeHa B HAlleH cTpaxe
€r0 CTaHUHW paccMaTPHBAINCh HE TOBKO KAK HEOBXOLHMbIE KOH-
CTPYKTHBHBIE COODYIKEHUSI NOL3€MHON 1OPOTH, HO U Kak npousBeje-
HHU51 ADXHTEKTYDPBI, BOMIOWIAIOUIHE ONpeeleHHblil H1eHHO-Xy10:Ke-
CTBEHHLIM 3aMBICEJ M OTpaXAWLHE Jyullne 06paszibl HapOIHOro
TBOPYECTBA. ITUM HAll METPONO/IHTEH CYLIECTBEHHO OTJIHYAETCS] OT
MO3EMOK KaNHUTANUCTHYCCKHX CTPaH C UX NOYEPKHYTO YTUIUTAPHBIM
ynpomenssM o6ankom. B opopmaennu cranmui METPO y4yacTBOBAJH
JAYUUIRE ADPXUTEKTOPDI, JKUBOMHCUBI U CKYJbOTOPH Halled CTPaubl
L€J10€ CO3Be311e HMEH MHPOBOH BeJUYHHBL ’

ADXHTeKTYDHBIH M XY/10eCTBeHHbI 06pa3 craHuu#l BHPHCOBBI-
BAETCA B nipouecce nanpsxenHol TBOpyecko# pa6orsl. Cauaua opra-
HU3OBLIBAIOTCA rOPONCKHE KOHKYDCHI Ha Jyyllee apXUTEKTYyPHO-XY10-
KECTBEHHOE PELUCHUE CTAHLUM, B KOTOPBIX YUaCTBYIOT MHOIHe crierna-
JUCTHL. JIyyluue npoekTbl oT6HpamOTCs U TONBKO HOCTE 3TOT0 0TO-
GpaHHble NPOEKTH JOKATCH B OCHOBY faJjibHeHlned paspaGorku,

ApquTeKTypHaﬂ KOMNO3HUHS CTAHUMHA METPONO/NUTEHA B 3HAYU-
TEJAbHOU CTENEHH ONpeNeNAeTcss X KOHCTPYKuued. B JAEKOPATUBHOM
K€ 0(OPMJIEHHH [TO3EMHBIX 3a/10B U BecTHG 01l HaXOIAT OTPAKEHHE
ocoéem{oucm, XaPAKTEPHBIE [/ COOTBETCTBYIOIMX 3TANOB PAa3BUTUS
COBETCKOH apxuTekTyphi. [Ipu opopmenun Bectuboedt u monzemunix
34/10B METPONOIUTEHOB HaLIeH CTPAHBI GbLIN HCNOIb30BAKL TpaauiUdH
APXUTEKTYDBl KJIACCHUHM3MA, (DOPMBI M I€KOPATHBHHE MOTHBbI COBET-
CKOH HAUMOHA/IBHOH APXHTEKTYpHI. ADXHTeKTYPHO-XY/10KeCTBeH bl
PELICHHS yBS3aHbl C KOHKPETHOH TpajoCTPOHTENbHON 06CTAHOBKOM
€ TEMATUKOM W HAMMEHOBAaHHEM CTaHuuA. DBoubluioe Biusinue Ha
APXUTEKTYPHO-XY/I0MKECTBEHHBH O6/IUK CTAHUUIE OKA3BIBAET H palon
COODYKEHHUSA! MCTOPUYECKH CJAOKHUBINAACH YACTh ropoja WM HOBHe
HHAYCTPHAJBHBIE DAHOHBL,

O6bemuo-nnanupoBounas CTPYKTYpPa CTAHLUUOHHOIO KOMIIeKca
CTaJja yxe TpaaUuLHOHHON /A OTEYeCTBEHHOro METPOCTPOEHHST — 3TO
COGCTBEHHO CTaHIHUsA ¢ COOTBETCTBYOIIUMU IIUPUHOH U AJUHOH
NIaTQOPMbI, 1BA BECTHOIOMSA CO BXOAAMH, COBMELIEHHBIMH C [IOYJAHY-
HBIMH niepexonamu. Camu xe BecTu6IONU B TVIAHKPOBOYHOM OTHOLLIE-
HUM HEONHHAKOBHI, TAK KAK PACCUMTAHBl HA PA3IMUHBIE naccax@upo-
TIOTOKH.

Becru6ionn pasinunbl we Tonbko B IVIAHHPOBOYHOM peLIeHUH
OHH elle GBIBAIOT HA3EMHBIMH W 110/13€MHbIMHU. [Tpu ux O(I;)OpMJIGHI/II/;
LIHPOKO NPUMEHSIOTCS CPEeICTBA M306DPa3HTENbHOTO HCKYCCTBa B
BUIE HACTCHHBIX NAHHO, MO3aMK, BUTpa)KeH, neTaJu JIEKOPaTHB-
HOro ybpaucrsa.

B Tpaguumuax coerckoro METpOCTPOeHUsi o6pasnoe pellleHne
APXUTEKTYDLl NOJ3EMHbIX COODY)KEHHI: BCE CTAHUMH NOJKHBI OG-

7a01aTh HHAMBUAYAJBHOCTBIO. JTa TPANULUS, 3asBIEHHAS C nepBhIX
AHEA CYLICCTBOBAHUS HALIETO METPONOJMTEHA, COXPAHAETCH H [0
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cedl [eHb, HECMOTPSI HA HeH36e)KHOCTh THIOBOI'O0 TMPOEKTUPOBAHHUS.
Hu onna u3 cranuuiél 1o opopMJIEHHIO He TNOBTOPsIET ApPYyryl. Apxu-
TEKTYPHO-XY/10XECTBEHHOE pellleHde HX COCTABJSET ENHHYIO KOM-
NO3UUHIO ¢ aucamMbusAMy yJul ¥ [J0UlafeHd ropoaoB, OTPa’KaeT UX
HCTOPHIO U CETONHSILIHUA TPYIOBOH PUTM.

Hanpuwmep, apxurexryphbld 3ambices craunuud [liomane JIbBa
Toscroro KueBckoro wMerponosuTena pelieH B CTHJIE <«DPETPO».
O6/1K cTaHUUH CO3BYYEH NPEeKpPacHOMY >KeHCKOMY o06pa3sy, cOo3iaH-
nomy JI. H. Touacreim. [logzeMubl#l 3aa «aBopua» ykpalleH npasn-
HUYHBIMH CBEpKaIOUIMMH JIOCTPaMH U Opa M3 JATYHH M HANnOMHHaer
armoctepy nepBoro O6aga Haramwm Pocropo#i. XynoxecrBennas
BBIPA3HUTEJIBHOCTD [JOCTHraeTcs [WIACTHUHOCTBIO (OPM H  3MOIHO-
HaJbHBIM COYETaHHeM OTAeJOYHbIX MaTepHaJO0B.

Bce snemenrn cranuuu [lymknuckas XapbKOBCKOrO MeETpOMNoO-
JIUTEHA CJYyXKaAT PpAacKPHTHIO HieHHO-XY10XKEeCTBEHHOT0 3aMbicaa.
Haxe onopsl, BBIIOJHEHHBE ¢ KAMEHHBIMM HUCNAAAIOUIMMH CKJal-
KaMmH, cO314l0T OLYLIEHHE NYLIKHHCKOH 310X, IJT0 BreyaraeHHe
noakpenJsiercss GOPMOH JIOCTP C THYTHIMH J€KOPAaTHBHBIMH 3J€MEH-
TaMd ¥ CBOeOOpAa3HbIMH pelleTKaMd, pacloJIOXKEHHBIMH [0 HH3Y
CBOJIOB B pHTMe nHJIOHOB. TekcroBasi Bs3b OYyKB HAUMEHOBAHUSA
CTAHIUM, [eKOpaTHBHblE KOMIO3HIHMH H3 KOBAHHOTO MeTaJjJa Ha
NyTeBBIX CTE€HAX [ONOJHAIT 3TOT o6pa3. KoMnosuiHio cpegHero
3aja 3aBepluaer 6apejbed 103Ta HA TOPLEBOH CTEHe. :

ApxuTekTypuBil 06pa3 KaxI0H CTAaHUUU CO3]AeTCs C MaKCH-
MaJbHBIM BBISIBJ€HHEM €€ KOHCTPYKTHBHOH OCHOBBI, HCIO/Mb30BaHH-
eM (DYHKUHOHAJbHO HEOGXONMMBIX 3JIEMEHTOB M [eraJjed /s opra-
HU3alMM BHYTpPEHHEro npocrpaHcTBa uurepbepoB. CpeaHuil 3a1 B
3aBHCAMOCTH OT THNA CTAHUHWH HMeeT caMble pas3noobpasHble (GOpMBI
¥ ouepraHus. JIIOCTpH, CBeTHJbHUKH, 6pa ¢ pasjUyHbIMH crocoba-
MU 3aKpernJieHusi U TpHEMAMH OCBEIlE€HHSl SBJISAIOTCA YKpalleHHEeM
CpelHero 3aja ¥ HrpalT HeMa/jOBaXXHYI poJb B OfLIeH apxurex-
typHol xoMno3zuuud. CTeHB, KakK Npasu/a0, OOGJUIOBLIBAIOTCS Mpa-
MOpOM, TPaHUTOM, Ja0pagOpUTOM U MHOTUMH [DYTHMH €cCTeCTBeH-
HBIMH MarepHaJjaMid, UBeT KOTOPHIX Tiuarejbho mnoabupaercs B
COOTBETCTBUH ¢ OOmeH TemMod cranuud. Tak, Hanpumep, KpacHbIH
UBeT IIMPOKO HCHOJAB3YeTcsl /sl peanu3alldid peBOJIIOIMOHHOH Te-
maTtukd. Ha craunuuu baaruiickasa B Jlenunrpazge roay6oBaTto-cepas
MpaMmopsas o0/UIIOBKA HANOMUHAeT O CYPOBBIX Boaax banaruxu.
S¢ddexTHbiM OBLIO NpHMEHEHHE HENOJMPOBAHHOIO MpPaMopa, ¢ KO-
TODBIM XODOLIO COYeTaloTCs MeTaJdJhuecKHe [eTaqd KapHU30B H
IPYTHX 3JeMEHTOB CTaHLHH.

Ko/1oHHBI ¥ TUJIOHBI CTAHUMHA MMEIOT caMble pa3Hoo6pasnbie
ouepTaHua B IJaHe, 3aBUcspMe OT TrayOunbl 3agoxxenuss. Popwma
HX TakxXe 103BoOJseT riay0Xe packpbiTh o0pa3Hoe pellleHde CTaH-
uun. Tak, HanpuMep, KoJouHbl Ha cranuud [epoeB [Inenpa B Kuese
BbINOJIHEHBl B BUAe (haKeJOB — CHMBOJIOB NaMSITH.

Ocobyio po/ib B 0QOPMJICHUH KOJOHH M NHJIOHOB UIPAIOT GpOH-
30Bble peabedbl, ropeabedbl, AckopaTHeHas Jenuuna. Kosouubl u
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[THAOHBL CTAHUMH OGNHLOBHBAIOTCS, KAK NPABHJIO, mpamopom. Pexe
st O6JMMUOBKH npUMeHsieTcst rpanur, snabpagopwr, npeccoiaam{oe
CTEKJIO H DAL NPYrUX HCKYCCTBEHHBIX MAaTePUAJIOB, Topueasi crexka
opopmasiercst nauwuo, MO3auKOH, Gapesnbedamu, KOTOPHE MO3BOJISIOT
MOJHEE DACKDHITE 06pasHoe pewende cranyuu. Yacro Y TODUEBbIX
CTelilTyCTaHaBJII/IBaIOTCH CKYJIBITYPHI.
0JIbl n1aTHOpM BBIKIA '

I, ¢dop ABIBAIOTCS MOJHPOBAHHBIMU I'DAHHTHBLIMH

Orpomuyio posap B O(OpMJIEHHH CTAHILUM MrDAeT W KyJabTypa
AETAJH, BCerla oT/iMYalomas yjaauHble apXUTeKTypHble npousBe-
ACHAA ¥ Hrpamwas Gonblylo posib B CO3AAHHH CTHUIEBOrO elUH-
cTBa. [103TOMY B MHTepbEpAX CTAHLUU GOMbLLIOE BHUMAHHe yressercs
Me6esid, uHPOPMALHOHHBIM Ta6IO0.

Mgoroo6pasne 4pDXUTEKTYPHOH MJACTHKH MOTOJIKOB ¢ MOBepXx-
HOCTEH CTeH, (POpMBI KOMOHH U MHJIOHOB, THUMOB CBETUJILHUKOB H
OG/HIOBOYKBIX  MATepHaJIoB, KOHCTDYKTHBHBIX CXEM M[O3BOJIUJIO
NPHIATL MHIWBMAYAJBHYIO, 06PA3HYIO BHIPA3HTENbHOCTD CTAHUUAM
Hckycereennoe  ocBemenue, BEHTUJIAUNSA, (POPMEL coopyx&eﬂnﬁl
UBETOBOE DEIUEHHE MOJIHOCTBIO YCTPAHSIOT HeMpUATHOE omymeané
OT HAXOXKAEHHS MO 3eMJedl.

ApxuTekrypa MeTpo aonKHa OPraHnyHO BHUCHLIBATBCA H J0-
WOTHATE aPXHTEKTYpHBIA 06pa3 ropopa. [Ipumepom Takoro enuncraa
MOXET  CayXuTh MockoBckuH Merponosuten. M meuno 3/1ech
HAYWHAs C nepBbIX MYCKOBBIX JIMHUH, 3aK141BIBAJIACH Tpaguyus .
MOXHO CKasaTb, Jaxe NDPUHUKN HETHIOBOTO apxmemypﬂord
PELICHHS CTAHUHMH HALIKMX MeTponosuTenoB. B  Mockse CO3/1aH

YAUBUTEJbHBIA aHC3M6ﬂb, FI€ HH OJHA CTaHiUsA He HOBTOpHeT‘

Apyryio. Merpo crano o6uwenpusuaunoi JLOCTONPHMEUATENBHOCTDIO
CTroivubl Hawed Poxunpl. Kpacora ADXUTEKTYDHBIX KOMMO3UIUH
HENOBTOPUMOCTb 06pPAa30B MpuaaioT MoCKOBCKOMY MeTpo K H3He-
PALOCTHLIH XaDAKTep, CO3AAI0T aTMOCHEpY MpPA3THAYHOCTH. DUy
Halll METPOMNOJIUTEH BBIFOAHO OTJIHYAETCS OT CTAHHAPTH3HPOBAHHBIX
TOA3EMOK KDYMHBIX TOPO/IOB KAMUTAMUCTHUCCKUX CTPaH, €JHHCTBEH-
HBIMH YKDALUEHUAMH KOTOPHIX CJyXKAT PeKJAMHbIE [1[UTHI.

B 1931 r. wapkom npocsemenus A. B. Jlynauapckuil, BricTynas
MEPENL APXUTEKTOPAMH M CKY/NbNTOPDAMH MOCKBBI, CKa3aJ: «Hyxno
TOMHHTD, YTO MBI, pasymeercs, He MOXKeM 6a3sMpOBATbCH HA MeTa-
busnyeckoM cyxueHuu o KpacoTe, a MOXKEM TOBODHTb TOJBKO O
KJ14CCOBOM acnekTe. Bymer Jau ogopmienue noHHKATH 3HEPTHUIO
MPOM3BOAUTL MCHXOCTEHUIO B MBICJASIX U B KAKHUX cayuasx 6yuef
MOAHUMATDb ¥ HACTPauBAaTh... Henb3s Ha oggom YTHIHUTAPHOM HHCTPY-
MEHTE HUrpaTh BCIO HAWY COLHAJHCTHYECKYIO MY3BIKY, HeJib3s
CTPOTMM YTHAHTAPUCTAM MOPY4aTh XOTSI Gbl BPEMEHHO c%pomenb-
CTBO TOPOJOB».

CraHunn MoOCKOBCKOIO meTponoantena. B 1941 r. apropu-
4PDXUTEKTOPhl CTAHUMH MeTpo Komcomoneckas-pagnansbuas Kpo-
MOTKMHCKAS W KHMeBCKasl ONHMMH U3 MEPBHIX YIOCTOMJIHCh 3BAHNS
«Jlaypear TocynapcrBenuoi npemud CCCP». Crpana no gocrous-
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CTBY OLEHWIA TPYJA HALIMX 304YUX. DTH TPH CTAHLUUH A0 CHX M0OP
SIBJSAIIOTCSI B MOJHOM CMEICJE CJOBA APXUTEKTYPHBHIMU IIefeBpaMH.
OprrdHanbHOCTL  dPXUTEKTYPHOTO  pellleHus, noJUHHEHHEe BCEro
ancam6ss opHOH Teme, co3panue 0co60H armocdepbl caesnand 3TH
CTAHUHHN YHUKAJbBHBIMH.

Konerpykuus crasuud KomcomosgibcKasi-paguajbiasl pasjeseda
Kak Obl Ha 1Ba ypOBHA. IJTO OBUIO CHENAHO sl yyeTa MaccaKu-
PONOTOKOB C TpeX, PACMOJOXEHHBIX DSJAOM CO CTaHIHEH, BOK3aJiOB:
Jlenunrpanckoro, Kaszauckoro, dpocnarckoro. CioxeTHble NaHHO
Ha8 CTEeHAaX dBaH3a/]1a pAaCCKAa3HBBAIOT O CAMOOTBEPXKEHHOM Tpyae
KOMCOMOJIA HA CTPOHTEJNbCTBE MeTpO. [1aHHO BHIMOJIHEHO H3 DPA3HO-
BETHOH MaHOMMKU N0 3CKH3aM akajemuka xuponucd E. Jlowncape.

Ha crauuuu KponoTkuuckasi JiJisi yBeJWYeHHsl ee BBICOTHl Guljio
npuHsATO Ge36aJ0uHOe MOHOJIUTHOE nepekpeitie. B orpenke cranuuu
HCIOJIb30BaHB CcBeTable ToHd. Kosionnam npupana ¢opma CBeTU/b-
HHKOB, KOTOpble 6pOCaloT MArKHH, pacCesiHHBIH CBeT HAa MEpPpPOH.
CBer orpaxdercsl OT nATHKOHEYHOH Kanutenu pedJexkropa, nepe-
XOAAIIEero B MJAUTY nepekpuitus. [lyTeBhle cTeHbl BBLJIOXEHB Mpa-
MOpDOM, @ noJbl — rpaHutom. Kosousbsl 06111 0Baubl Gel10BaTO-CEPbIM
ypaaeckum mpamopom. Ctanuus KponoTkuuckass o cCUX nop sBJjs-
eTcsl 06pa3loOM apXUTEKTYPHOrO TBOPYECTBA.

B 1938 r. B 3kcnayarauuio Berynuia cranuust KueBckas Ap-

. 6arckoro paguyca. Ha sroft cranuuu nepexpoiTHe TaKxe MJOCKOe.
"Ero nopmepxuBamwT nBa psna KOAOHH. IlepekpHiTHe UMeeT psj

He6oabIIUX OenblX KYyMnoJdoB — OTpa)karejed cBeTa. YCTAHOBJEHO
46 ¢ap¢opoBbIX Kanureseld, H3rOTOBJEHHBIX Jlenunrpanckum dap-
(opoBbIM 3aBOAOM. KOJIOHHBI OT[eJ1aHBl MPAMOPOM.

W B nociexyouive rogbl AOCTHXKEHHSI dPXUTEKTOPOB Gblid He-
OIHOKDATHO OTMeueHbl HAllUM MPABUTENbCTBOM.

B 1946 r. I'ocynapcrBentble npemMuyd OBIJIM OPACYXKAEHBI 33 ap-
XUTEKTYPY CTaHUUAH ABTO33aBOJACKASA, CTAHIUHU U BeCTHEIONS DJEKTPO-
3aBojckas, Becrubloass Hookyswenkas. B 1950 r.— 3a apxurek-
Typy cranuui Kypckas-konbueBass u  OKTs6pbCcKasi-KOJblEBas.
B 1952 r.— 3a apxurexktypy craHuu# KoJbueBOH JanHUH Komco-
MoOJibckass U benopycckas.

[IpoekTupoBanue 3TUX CTAHLKHA NPUIILIOCH HA BOEHHBIH H nocje-
BOEHHBIA Nepuox. JTOT 3TAN UCTOPUU HE MOT He HAWUTH CBOEro oTpa-
XeHuss B paborax namux 3oquyux. Co31aBas HOBble CTaHIHMH, ap-
XUTEKTODH, XYROXHUKH H CKYJbOTOPHl CTPEMHJHCH MOKA3aTh CTOH-
KOCTb W Tepou3M COBETCKOro Hapomxa, OCBOGOAMBIIEr0 MHUP OT 3a-
CUJbSl <«KODHUHEBOH UyMbl», (hamn3ma. IDTH CTAHUUU OTJHYAET
MOHYMEHTAJbHOCTb U LEJOCTh 3aMBICJA.

[TopasutenbHo nepenana tema noGenas! B Benukoét OreuecTBeH-
HOH BoHHe Ha cranuud Okra6peckas-koabueas. Odopmienne
BECTHOIONS W CamMOH CTAHUUH nepegaer OlIYIIEHHE [PA3IHUKA,
Tpuympa BOMH HAlIEro Hapoga. Top)KecTBEHHOe HACTPOEHHE CO31a-
€TCSl BO MHOTOM 338 CUET [[BETOBOrO pElIeHHsl, CTPOroro U KOHTPAaCT-
HOTO couertaHusi 6eJioro, YEepHOro U 30J0TUCTOrO TOHOB. Putrmu-
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Puc. 16. Cranuus Komcomoabekas-kosbiuesas

JCCKHHM DL MOANPYKHHHEIX apOK 06bhesHHser HECYUIHe MHJIOHBI
Bapeabepn repoes” Besnkoi OreuecTBeHHOH BOHHBL ¢ G0OJbHINM
MAacCTepCTBOM BBINOJIHEHBI CKyqabnTopom I'. MotoBujosbiM. [le 0}?/-I
HBIM 3471 He 3arpoMOXKAeH JHNIHHMU AeTajsAMH, KOMHdSHuI/[I)(E)HHO
OH PELIeH 10BOJBHO NPOCTO U SICHO. 3ambices aBTOPOB — nepejarhb
HACIO BO3POXKICHHS H pacusera Hawel Pognubl. P

Tema craniun Begopycckag — COOTBETCTBYET €€ HasBaHH0. OuHa
MOCBSAIEHA repOHYECKOH fopbGe Ge10pycckoro Hapona I[BeHa,ﬁuaTb
TMI;):::LIHHX NAaHHO HAa CBOJAE CTAHIHH H CKyJIbHTypHaﬂ. rpynna nap-
KOMMGECT:T;;L}L{ZH;T.aHuHH OpPTraHHYHO AOTOJNHSOT KOMNO3HIIHOHHDBIH

Mmena muorux Bbigamomuxcs COBETCKHMX 3044HX H XYA0KHHKOB
BIMCAHb B JIETONHCH CTPOHTENbCTBA MeTponosintena. Cpean HHx
aKajiemHK A. B. Ulyces — cosgarten MaB3oges B. WM. Jleyuna ua
Kpacuoit naowagn, 4BTOD 31aHHH OmepHoro Teatpa B Taiukere
Kasanckoro Boksana s Mockse, npoektiposapmuii oo MJIEHHE
CTaHuHKM Komcomonbekasi-koiibesas (puc. 16). Opun Hsp CvaMbIX
TAIAHTJIUBLIX COBETCKHX apXHTeKTOpoB A. H. Hywkun — apto
MPOCKTOB cTaHuHA KponoTkuuckas, Masikopckas (puc. 17) ABTO[-)
saBoackas, Ilrowans Pepostonun u Hosocro6oackas. Io 0€K-
TaM 3HameHHTOro apxurektopa M. A. ®omuna HOCTpoéHbl CTa[I?{ HH
KpacHuuie BOpoTa W Ilaowans Ceepaniosa, §

B pasnoe Bpemsi k HPOEKTHPOBAHHIO CTaHuHi MeTpo npHBie-
KaIHCb MHOTHE H3BeCTHble MmacTepa: apxurexktopst I'. P, 3axap;os
H 3. T. Yepubimera coznani  Kypekylo-KONbLeBYo cTanuuio:
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Puc. 17. Cranuuss MasikoBckas

JI. M. Tloasako unpoekrupopas craHuud Kypckas-panuajbHas,
Oxrsi6pbckas-konbuesass u Apbarckas;, H. Poxun — asrop
MpOEKTOB CTAHUHH Daexrposasoiackas, [lapk Kyabtypet u Cwmoses-
ckas;, JI. B. Jluibe, B. A. Jlureunos 1 M. ®. Mapkosckuii pas-
paboTaqan npoekTbl odopmiaeHHst cTaHuHA KHeBckas-pasuagabHas,
YuuBepcuter, JlenuHckue ropel, [laowans Horuna, Ilepsomai-

cKasi H ap.
B 50-x rogax B COBeTCKOH apXHTEKTYpe HAMETHJHCb TepeMeHbl,
BbI3BAHHBIE BJAHSHHEM HHIYCTpHANH3AUHH CTPOHTEJBCTBA. CTaH-

UHAX, CO3[1aBaBIIHXCSl B 3TO BpEMs, HAYaJ0 HCYe3aTb YYBCTBO «IMOf-
semenba». [ns HUX cTajnH XxapakTepHbl 6OJblIHE 0ODBEMbI, fpKas
ocBelleHHOCTh, COBpeMEeHHble CTaHI(HH COOTBETCTBYIOT CaMbIM Bbhl-
COKHM XYy[0XK€CTBEHHO-apXHTeKTYpHbIM TpeGoBanusm. IlpumeHenne
Ha CTAHUHSAX HOBbIX KOHCTPYKUHH MOBJAHANO HAa OGJHK NOA3€MHBIX
coopyxkenHd. lllHpe cTaiH HCNOAB30BAaTBCA BCNOMOraTeJbHblE H
OpraHHYeCKH BJHBAMIIHECS B OOLWHH TPOCTPpAHCTBEHHBIH 06BEM
3J€MEHTbl aKyCTHKH H npHeMbl OcBeuieHHs. (OcOGeHHO 3ameTHa B
HOBbIX CTAHUHAX TEHIEHUHSI K YOpPOLLEHHIO, OTKa3y OT CJOXHBIX
JE€KODATHBHBIX yKpaHI€HWH, 3aMbicI0OBaThiX (OPM H OpPHAMEHTOB.
PucyHok npuoGpen 6ojiee 4eTKHH H KOHKPETHbIH XapakTep, ympo-
CTHJACb TAaJHTpa HCHOJb3yeMOro OTie04yHOro MaTepHaqaa. Ho
TakHe YNPOLIEHHS He O3HayaJH THOH3apHH H CTaHAapTH3auHH.
ApDXHTEKTOpbl M XYI0XKHHKH CTPEMHJHCb K ZOCTHXKEHHIO HHIHBHIY-
aJbHOTO XYAOXKECTBEHHO-TEMATHUECKOrO pEILIeHHS, B KOTODOM Obl
OTPA3HJHCb HCTODHSA H KyJabTypa TOro paHoHa, rie OyreT Haxo-
JHTLCS HOBAsl CTAHUMA.
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B nocnennee Bpems ans OTAEeJNOYHBIX PaboT BCe yYalle BMecTo
CCTECTBEHHBIX MATEPHAJNOB CTAlM MPHMEHATHCS HCKYCCTBEHHBIE:
KEpaMHka, Kepamuyueckast MJIHTKa, JerkHe CaaBhl METAILIOB H MHOTHe
IPYTHe.

[Ipu  crpoutenscrae MEPeKPLITUH  BecTHOIO/IEH LIHpOKOe pac-
:gﬁgggﬁ}{eane HOMIYdHIH TaK HasblBAEMble «CTPYKTYPb», ODHaMeH-

H Xapakrtep pHcyH '
e X p P PHCyHKa KOTODBIX HCMOJIB3yeTcsl B I€KOpaTHB-

JlIoMHHBecIeHTHBI J1amnb, HCMOJIb3yeMble /5 OCBELIeHHS Mof-
SEMHLIX COOPYXKeHHH, KaK MPaBWJO, H3rOTABAHBAIOTCH B HHIHBH-
AYaabHOM nopsinke. CBETHABHHKH O/ KHb OPTaHHYHO BMHCLIBATD-
Cs1 B APXHTEKTYDHBIA aHCaM6.b, BeAb HMEHHO OCBELIeHHE BO MHOTOM
CO31a€T HeoGXOAHMYIO aTMochepy KOJIODHT.

B nacrosujee BPEMA OT COBPEMEHHOH AapXHTEKTYphI TpebyeTes
XYMOXECTBEHHAS] BbIPA3HTENBHOCTh, TAKTHUHOE MpHMEHEHHe MpH-
KJI4[HOTO HCKyCCTBA, CO3faHHe YROGHBIX M KPAaCHBBIX HHTEpbepoB
3a6ora o accaxkupax H 06 obcayRUBaKLIEM nepconade, yaoécTBG
IKCILIyaTanHi — OCHOBHble TpeGOBaHHA K MPOEKTHPOBAHHUIO METpPO-
MOJIHTEHOB, 31‘HM MPHHLHIOM PYKOBOLCTBOBAJIHCH eule npw coopy-
’KEHHH MepBOH OYepefH CTOJHUYHOrQ METPONOJIMTEHA, & B MOCJAe]-
CTBHH H MON3EMHbIX TPacC APYTHX rOPOAOB CTPAHHI.

He cocrasasiior uekimouenns B srow OTHOWIEHHH H KOMIMJeKCH
Kasununexoro pagmyca Mockosekoro Mmetponoqaurena. Ilo Tpacce
pacnogoxenbl 6 craniui: Mapxkcnerckas, Haowans Unbuuya, Asua-
TM}(/);}({)(;))};&;H,O Hlocce 3H0Ty3I/IaCTOB, Ileposo, Hosorupeeso. Af)xmex-

-XY10KeCTBEHHO Z
G YROMKeCTBer HAMpPAB/JICHHOCTH STHX CTAHUHH VieseHo

CTafluHH Mapxenerekas — ray6okoro 3a/I02KeHUsT o THmy
cranuni Ilymkunekas n Kysneuxuit moer. ABTopu npoekra apxH-
TekTopbl H. /}ﬂemHHa, H. Camoiiniosa, B. Boaosnuy, coaBTop P. Tka-
1€Ba B cBOeH paboTe cTpemHaHch nepenaTh CHJIY H LII/ICTOTy. HIel
Mapkcuama. Jlast 3Toro GbliH HalgeHbl HOBbie GopMBl H cpencrsa
Bblpazkenusi. Ha nyrtesnix cremax n no TOPIAM LEHTPAJBHOrO 3a/a
BBITIOIHEHBl MO3aHYHbIE MAHHO Ha Temy «TopxkecTBo Hueil Mmapkcus-
Ma». [IlyTeBble cTeHbl 06/HLOBAHbI «Ta3raHoM», KOJIOHHBI Mpamo-
poM «OYpOBIIHHAY», LOKOJD YEPHBIM T'PAHHTOM, ’

Cranyus [lnowans Uabuua pelmeHa B CTPOrHX MOHYMeHTaJb-
HBIX opmax. CTaHUHA MHIOHHOTO THIIA, PACMOJOKEHA HA 6OJbHIOH
rayGrne. TTHAOHBL BHIMOMHEHD B dopme Ky6OB, 06JAHIOBAHBL Kpac-
HBEIM MpaMOpoM «casneTH». [lyreBre u MJIATHOPMEHHbIE CTEHbI M3
Mpamopa «koearas Gesoro isera. [loJbl B LEHTPAJNbHOM 3aJie Bbi-
JIOKEHBl H3 DA3HuUHBIX COPTOB TpaHHTA. JliomuHeclenTHOe OcBe-
LIEHHE DACMONOKEHO B Hieabile CBOA. Apxurextopst JI. Tlonos
H. Tleryxosa, B. Kiokos. . ’

uKOHCprKLLI/IH CTaHuHH ABHamoTopHas npeactaJjseT co60d nBO-
HOH DAL apKaj, KOTOPble MAaKCHMATbHO MPHOJHKeHb K KOHCTPYK-
uHH. KoOJIOHHBI apkaj o6.ui0BaHB GebiM mMpamopom. lLleHTtpans-
HbIH 5/IEMEHT KOMMO3HIUH — CBETHJbHHK H3 aHOZHDPOBAHHOIO AaJI0-
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MHHHSI B BHA€ nNojBelreHHoro ceoga. [lo Tematuke odopmieHne
CTAHUHH NOCBSILIEHO CO3QaHHI0 COBeTCKOH aBHauud. B Topue cpex-
HEro 3aJja fOoMeUleHO YeKaHHOe MAaHHO, BbINOJHEHHOEe XYAOXKHHKAMH
A Moceituykom 1 E. Poicunbiv.  Apxurtektopsl — B, Kuokos,
A. Crpeakos, 0. Konecurkosa, H. JleMmueHcKHE.

OpHruHaabHbIM AIBAstETCA LBeTOBOe pellleHHe Ha craduuu llocce
Jnry3nactoB. OHO OCHOBAHO HAa COYETAHHH KpAcCHOro iBera pas-
JHUYHBIX OTTEHKOB. DBesbll olITyKaTypeHHbLIH CBOA, SIPKO OCBELIEH-
HbIl 3aKADHH3HBIM CBETOM, PA3JHBAIOUIHMCS 32 HAKJIOHHBIM QPH30M,
3pHTEJNbHO YyBeJdHUYHBaeT ofbeM CTaHuHH. B Topue craHuHH pasme-
IEHO [IeKOPAaTHBHOe NaHHO, pacckasbiBalouiee o npouwioM Uocce
JuTysuacToB — Gbisuiedt Baagumupku. Apxutekropsl — 0. Bposun,
B. Hepemun,

Tevaruueckoe odopMsenHe craHikH IlepoBo MOCBAUIEHO HApPO-
Homy TBoOpdYecTBY. IlinatdopmeHHBIH 3a/d cTaHUHH M[pefCTaBJ/IsIeT
co00# eqHHDBIH BHYTPeHHHH 0ObeM, MepeKpLHITHI MOU[HBIM CBOJOM.
CreHpl 06sHUOBaHBl CpaHHTOM H MpamopoM. [losabl H3 moJaHpo-
BAHHBIX TPaHHTHBIX MIHT. B ueHTpe nuardopmbl PacnogoKeHbl
CKaMbH, COBMELIeHHbIE CO CBETAUMMHCA ykazarteassmH. OcBeuieHHe
Ha CcTaHUHH JdIoMHHecleHTHoe, Apxutektopsl — H. Asemuna, B. Bo-
JOBHY, KOHCTpyKTOp — T. )Kaposa.

Bossuioe 3HaveHHe HrpaeT [BeT H B APXHTEKTYPHOM pelIeHHH
cranyii Hosorupeeso. bejbli MpaMop KOJIOHH y1a4HO OTTEHEH
cepo-ro.1y60BaThiM L BETOM NYTeBbIX cTeH. [loJbl BLIIOXKEHbI MOJIH-
pPOBAHHBIMH TPAHHTHBIMH OJHTAMH, OCBEUleHHe — JIOMHHeCHEeHTHOe.
Apxurektop — P. Tlorpe6noii, coasrop — M. IlaoxuH.

Hu:ke onHcaHo apxHTekTypHOe OdOpMJIeHHe H MpHBemeH: (OTO-
rpaHH HEKOTOPHIX CTAHUHH, COOPY:KeHHBIX B ropomax Kuese,
Hosocubupcke (puc. 18—20), Muncke (puc. 21, 22), Topbkom
(puc. 23), Xapbkose, Touaucu (puc. 24), baky, EpeBane.

Merponosutedsl Ykpauubel. Crtanunss Muuckass (KHeB) OTHOCHT-
csl K OJHOCBOJYATHLIM CTAHLHSIM MEJIKOTO 3aJoxeHHs. J1Js OTaesKu
ee BecTHOIO/IeA H nepexoj0B HCNOJAb30BAHbl KEPAMHKA, eCTeCTBeH-
HbIH KaMeHb, MeTaua. CTeHbl H noJibl miaaThOPMbl OBJIHIOBAHDBl MJIH-
TamH HIIM(OBAHHOTO TpaBepTHHA H ceporo rpanurta. CBOA yKpauleH
OpHaMeHTaabHOH pocnucblo. CBEeTHJABHHKH pachnosoXKeHs B /1Ba
psila BAOAb CBOAA H PABHOMEDHO pachpene/sioT CBeT.

Cranuns Tepoes JlHenpa (KHeB) OTHOCHTCS K CTAHUHSM KO-
JIOHHOTO THAA MeEJKOro 3ajokenus.. O6pa3Hoe peHieHHe H XapakTep
XYAOXKEeCTBEHHO-1€KOPATHBHBIX paboT Onpege/HaAHCb Ha3BaHHEM
CTAHLUHH H ee pacrnojoxxeHHeM. KOJOHHbI CTAHUHH BbIMOJHEHHl B
BHIE (DaKeJOB -—— CHMBOJOB NaMAATH. KOJOHHBI OOGJHLOBAHbI MOJIH-
DOBAHHbIMH MJHTAMH H3 KpacHoro mpamopa. CBeTHJbHHKH Ha KO-
JOHHAX TAKKe€ BbINIOJHEHbl B BHAe (PakeqoB H3 pelbehHOro CTeksa
¥ Mmeranna. [lyreBble cTeHbl OGJHIOBAHBl MOJHPOBAHHBIMH Mpa-
MODHBIMH IJINTAMH CBET/IBIX TOHOB. B0/b NMyTeBHIX CTEH TSAHETCS
«JleHTa csiaBbi», Ha OOBEMHBIX BBHICTYHAX cTeH — 3MOJaeMbl POJIOB
BOHCK, NMpHHHMAaBUIHX yuactHe B Qopcuposauuu [Quenpa. [loss
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Puc. 18. Cranuns Cryaexueckas (HoBocu6upck)

NJAaTHOPMbI  BBIJIOKEHb TPAHHTHBIMH [JHTAMH TEMHO-KPacHoro H
CBETJIO-KPACHOr0 TOHOB.

Cranunsa Pecny6aukaHckiil cTagHOH (Kuep) — tpexcrBopua-
Tasi MHJAOHHOTO THMa ray6OKOTO 3aJ0KEHHS, HeHtpanbueiil 3a1 u
NOCajO4HEIe NIATHOPMbE PEelleHbi B PHTME CTPOrOr0 yepesOBaHHS
HHJIOHOB H TIpOX0A0B nopranos. B o6auuoske Hcnosbsosan mpa-
MOp «ydaJgeli». Ha teMmy oaMMNHiickoro Orusg Ha TOPUEBOH cTeHe
UCHTPAJNBLHOrO 3a/1a BLIMOJIHEHA MO3aHKa, COUHbIH CHHe-KpacHbIi
LBET KOTOPOH KaK Obl 3aMbIKaeT B NepCleKTHBe Cepo-roayfylo (se-
TOBylO rammy Bcero HHTepbepa. [lyreBbie cTeHb! O0BJHIOBaHbI
CBETJIO-DO3OBLIM «Tra3raHoM». B 1€HTPE CTEH KOMNO3HIHH H3 Me-
Tanna. B BecruGiose pasmenienbt KepaMHYeCKO€e [MaHHO Ha Cnop-
THBHYIO T€MY H BHTD&XK H3 LBETHOrO JHTOTO CTEKJa.

Cranutsi Kuesckas (XapbKOB) HMEeT CBOJ, BBINIOJHEHHBIH B
BHAC nepenaeralouuxest apok. [lyreBnie cTeHbI OONHIOBAHBI 6eabIM
vpamopom. OHH npeactaBasiior co60i cHeTeMy apok, B [EHTpe
KOTOPLIX pa3MElIeHbl TeMaTHUeCKHe KOMMNO3HIUHH H3 (asiHca. [lse-
TOBAsl ramMma — 3eJI€HOBATO-roNyGoOd 1BeT Ha Geqaom (oHe — npH-
A4eT HHTEPLEPAM CTAHLUHH TOPKECTBEHHOCTb H HAPAIHOCTD.

Cranuusa LlenTpanbHblit pbinok (XapbKOB) HMeEeT KOHCTpYKL(HIO
OTIHYAIOILYIOCS NIRTKOCTBIO, NpeXKae BCEro 3a CyeT cBOja, Kamy:
LLErocs npo3pauynbiM H HeBecombiM. CBOx nepekpbiBaer nomepie-
HH5 BeCTHGIOJEH H CTAHLUHOHHOrO 3and, He uMmewmnx onop. Ilyre-
BBIC CTeHbI OGHIOBAHBL CepbiM ypaabckHM mpamopom. Hx yKpa-
aior - 1CKOPATHBHBIE KOMMO3HUHH HAa TeMbl YKPAHHCKOrO TBOp-
JecTBa.
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Puc. 19. Cranuns Kpacubil npocnekt (HoBocHGHpCK)

Ha crenst cranunn Coserckasi (XapbkoB), OGJHLOBaHHbIE Mpa-
MOpOM, OMNHpaercsl cknaguyaras MOBEPXHOCTb NOTOJKA BeCTHO0OAA.
Jlns oOAHIOBKH NyTeBbIX CTeH CTAHUHUH HCIOJb30BAH 3aKaphar-
CKHH Mpamop «GOJbLIOH KaMmeHew», sl CTEH H KOJIOHH T1accakHp-
cKOro 3ana — Gedblii MpaMop «Koearas. 3TOT Mpamop npHiaer
I{BETOBYIO BBIPA3HTEJbLHOCTb 3aay 6aarogaps KOHTPAcTHOMY CO-
YeTaHHIO C KPAaCHO-KOPHUHEBBLIMH MYTEBbIMH CTEHaMH H KDaCHbIM
MoJOM H3 rpaHHTHBIX MJHT. JlOMOJHsSIeT BheyaTJeHHe TOPIKECTBEH-
HOCTH cBoeoGpasHas (popma CBETHIbHHKOB, HAODAHHBIX H3 OTa€Jb-
HbIX 37e€MeHTOB. MO3aHuHble BCTABKH H MOHYMEHTAJbHbie KOMIIO-
3HIHH HA MNyTEBbIX CTE€HAaX packpbiBaloT Temy cTaHOBaeHHA Co-
BETCKOH BJjacTH HAa YKpaHHe, B yaCTHOCTH B XapbKOBE.

Cranuus [I3epxHHckasl (XapbKOB) 3amnpOEKTHPOBAHA YKOPO-
YeHHOH, NBYXbSIPYCHOH Hajx nyTsmH. JTO ObiJ0O CAEJIAHO H3-3a CTec-
HEHHBIX YCJAOBHH cTpoiinsowianki H crnocoba nepecajikH. Ha Bropowm
sipyce pacnojioXeHsl ciayxeOHbie NOMENIEHHS H Mepexoa sl nacca-
JKHpOB. DaskOHbI BTOpPOro sdpyca NOJNYUHDPKYJAbHOrO OuYepTaHHs B
nJjaHe [10a7epKHBAITCSL psiaom GenbiX KOJIOHH. KOJIOHHBI, CTeHb
H 6ankoubl 6€/0ro uBera H TOJLKO IOJbl BbIJIOXKEHbI H3 KpacHOro
rpaHuTa,

Cranunst BapaGaimesa (XapbKOoB) OTHOCHTCS K THIIY KOJOHHBIX.
[IpoaoabHBIH wWar KOJOHH 9 M, IpH 3TOM COXpaHeHa BCH HOMEHKJa-
Typa cGOpHBIX 31€MeHTOB KoaoHHbix ctaHiHi. B Coserckom Cotoze
3TO OCywecTBAeHO BrepBoie. CTenbl OOJHIOBAHB METAMI03MANEBbI-
MH 3J€MEHTAMH ¢ BK/IWOUEHHSIMH MJHT H3 6enoro Mmpamopa jaid
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Puc. 20. BectuGio.mb cranunn Peynoil Boksaa (HoBocuGupek)

pasmeuteHnss HHpopmauHH. Onopnl CTaHUHH Takxe OGJHLOBAHI
Gensim mpamopoM. Ilotosok naatdopmbl co6paH H3 COOPHBIX Ke-
J1€300€TOHHbIX TIHT. B noTo/ike cienaHbl Kpyrible HMILH AJs pas-
MEIeHHS CBETHJbHHKOB. BHTpakH H3 WUBETHOro creksaa AOMOJHSIOT
of1ee apXHTEKTYPHO-XY10XKECTBEHHOE PELICHHE CTaHIHH.

Cranuust Yanua Ceepasiopa (XapbkoB) HMeeT BeCTHGIOMb, cTe-
Hbl KOTOpOTO 0OGJH[{OBaHbl GeabiM ypaJbcKHM Mpamopom. [los Bhi-
JIOKE€H [TPAHHTHBIMH MJHTaMH ceporo msera. MoHyMeHTaJIbHOCTD
H TOPKECTBEHHOCTb CTAHI(HOHHOMY 3aJy NPHIAI0T CTPOTHE AapxH-
TEKTypHble (opmbl. Ha TopueBbix cTeHax HCKYCHO BHINOJHEHH Ga-
peabedubid noprper . M. Caepasnosa, KoMnosuuuH <«Benuxuit
Oxta6pb>» 1 «Tpuymo Pesosounn».

OcoGenHocTbI0O  MeTponojiHTena XapbKoBa  SIBASIETCS  MOJHOE
OTCYTCTBHE HA MNOBEPXHOCTH CTAHLHOHHBIX COOPYXKEHHH, 4TO MO3BO-
JIHJIO0 palHOHAAbHO HCMOJNb30BATb HA3EMHOE MPOCTPAHCTBO TOpOAA,
[lnanupoBKa CTaHIHOHHEIX KOMMJEKCOB BbIMOJHEHA C yueToM c0371a-
HHSl MaKCHMaNbHBIX yA0O6CTB AJ1f8 NAcCakKHpPOB H mepcoHata MeTpo-
MOJIHTEHA.

MetponoauTen He TOJBKO O0BOraTHI apXHTEKTypy XapbKopa
CBOHMH MOJ3EMHBIMH [1BOPLAMH. B paiionax, npuseraomux K ero
HNEHCTBYIOILHM CTAHLHMSAM, aKTHBHO BEIETCS pPEKOHCTPYKIHA 3a-
CTPOHKH. beictpo pactyr 12-, 14-, 16-TH 3TakHble KHable A0Ma,
BO3BOAATCS OOIECTBEHHbBIE 1IEHTPHL.

BenrHka posb meTpomosiHTeHa H B 03Q0POBJEHHH TOPOACKOMH
Cpelbi, B YCKODEHHH BCEr0 PHTMa rOPOACKOH KH3HH. Bce yapge
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Pue. 21. Craunuus Tlapk Yemockuunes (MuHCK)

pPacCTOAHHA B TOpPOAE H3MEPAKT HEe KHJIOMETpaMH, a MHHYTaMH.
baarogaps cKopocTH, HageXHOCTH H KOMQOPTY METPOMOJHTEHA
3HAYHTENbHO obJeruyeHsl Moe3jkH XapbkoBuaH Ha paboTy H ¢ pa-
60THi.

3arpyXeHHOCTS METPONOJIHTEeHa B BBIXOAHbBIE [HH CBHAETE/b-
CTBYET O TOM, YTO OH HIpPaeT 3HAUHTENBHYIO DOJb H B YAOBJETBO-
PEHHH KYJbTYPHO-OBITOBBIX MOTPeGHOCTEH XapbKOBUAH.

Bosbuioe 3cTeTHueckoe BO3ACHCTBHE OKa3bBaeT Ha MaccakH-
pOB camo npe6GblBaHHE B TAKOM YHHKAJbHOM COODYXKEHHH, T1e B
Hepa3pblBHOM €IHHCTBE BOMJIOILEHBI JOCTHXKEHHSI COBPEMEHHOrO
HCKYCCTBA H TEXHHKH.

KoaJIeKTHBY METPOMOJHTEHOB YKPaHHBI MOJAB3YVIOTCA 001el Jo-
6oBbio ropoxkaH H roctedl KHepa H XapbKoBa 3a YyMeNYW, UETKYHO
paboTy, BBICOKYIO KyJbTypy B DpaboTe MO MepeBO3KE HACEJeHHS.

Cranunn Hosocu6upckoro merponoantesa. Cranuus Ilnomazb
JleHHHa — OJlHOCBOAUYATAS MEJKOrO 3aJ0KeHHsl. CTaHLHIO OTAHYaeT
MOHYMEHTAJNbHOCTh H OPOCTOTA AaPXHTEKTYPHbIXx ¢opm. Buipasu-
TeAbHOCTb ITHX (POPM, KOMMO3HIHOHHAA LEJOCTHOCTb BCETO KOMII-
JIEKCA CJAYKAT PACKPHITHIO HAEHHO-XYJO0XKECTBEHHOA TeMbl CTAHLHH.
IToH »Ke 3ajauye CAYXKHT H uBeroBoe pelteHHe. OHO OCTPOEHO Ha
coueTaHuH kpacHoro H Gegoro Mpamopa. B Ttopueseix npsmo-
YroJlbHbIX CTEHaX Da3MeIleHbl TeMAaTHUECKHE MaHHO.

Cranuust BoksanbHasi — TpexnposieTHas KosoHHoro tuna. Ilepe-
KPbITHE CTAHUHH BBIMOJHEHO H3 MOHOJHTHOTO eje3o6eToHa. Llent-
paJbHbIA [POJIET HMEET Kynmosa ¢ marom 6 M H gHamMeTpoM B MJaHe
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Puc. 22. Cranuust SIky6a Kogaaca (Muuck)

4 M. B GokoBbix nposerax B npenenax naaTGOpMbl pasMenaloTCs
Kynona 1aunametpom 2,2 M. KOJOHHBI HMEIOT Kpyrjoe odepTaHue.
Ort.eska BbiMoJHeHa Ge/biM MPAMOPOM «CJAAAHKAY.

Cranunsi Cubupckas nmeeT UEHTpasbHblii OLHOCBORYATHIH NpPO-
JeT ¢ panuycoMm cBoaa 2,5 m. B 60KoBbIX mposerax Hax maatgop-
MEHHOM YacTbi0 B YPOBHE pHIeJ]s — NOABECHOH WTYKATYDPHbIA MO-
TOJIOK CO BCTPOEHHbIMM B Hero cBeTHJAbHHKamu. OcBelueHHe npoeKTH-
pyeTcss Ha OCHOBE JIIOMMHECUEHTHbIX TpyGOK H oOTpaxareaefi u3
CTeKJ/1a H LBETHOro Meranana. XyJl0XKeCTBEHHO-JEKOPATHBHOE MaHHO
pacro/iOKeHo Ha (POHTOHe IKCKAJIATODPHBIX TOHHEJEM.

Craduus Okrabpbekas. KojgoOHHB CTAHIMH 1€KOPHPOBAHbLL B (OP-
Me CTHJIM30BaHHbIX (akesoB. [10THOCTL LBeTa Mpamopa no BhlcOTe
KOJIOHHbI [I0CTENEHHO H3MeHsAercs. OcBelleHHe JIOMHHECIIEHTHOE
C OTpaxarelsMH HHAMBHAYaJbHOIO H3TOTOBJAeHHS. CTEeHbl M KO-
JIOHHbI 06sU1OBaHbl MpaMopoM JIUTHHEBCKOro MecTOpOXKIeHHS.

[lyreBbie cTeHbl M Ko/OHHbl cTanunu CryaeHuyeckas OTAeNaHbI
CasTHCKHM MPaMOpPOM CBETJ/IbIX TOHOB.

Merpononurenn 3akaBka3ps. B apxurekType cranuuii noazem-
HOH poporn B TOuaHcH, mepsoOM METPOMOJUTEHE 34KABKA3bH, OT-
paxKeHbl BaKHeHlIMe CTpaHHIbl HCTOPHM FOpOAa H pecnyO6JHKH.
Hasemnble crannuu [duay6e H  DIeKTPOLAHENPOBCKAS  BbINOJHEHbI
C IIMPOKWHM HCIOJb30BaHHeM CpEACTB COBPEMEHHOH AapXHTEKTY-
pbl — CTekJa, ajJlOMHHMA, M1acTHKoB. Bce 3to B coueTanuu ¢ yxe
CTABIIMMHA TPaAMUHOHHLIMH [/ OT€YECTBEHHOrO MeTPO MpamopOoM,
TPAHHTOM, M3BECTHAKAMHM jesiaeT MoA3eMHble ABOPILB 3TAJOHAMY
CTPOHMTENbHOFO HCKYCCTBA M apXHTEKTYpbI.
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Puc. 23. ®parment cranuud Mockosckasi (I opbkui)

Yem-To MOX0xKA Ha CTaHUUH MOCKOBCKOTO M JI€HHHIpaIACKOro
MeTpoMoaHTeHoB craHuua Pycrasean. M B 1o xe Bpems Bac HH Ha
MHMHYTY He TOKHA4eT OILYIieHHe TOlO, YTO Bbl HaXOJHTECb B CTO-
aune Tpysun. Pag opuruHanbHbiX KOMIIO3HUUA B 0QOpPMJIEHHH
CTAHLHH BOCCO31a€T repouky 3noxH Pycrasenn. CraHuus siBasier-
¢ Kak Obl CHHTE30M COBDEMEHHOH apXHTEKTypbl C HCTOPHUYECKHM
gacjaeneM MacTepoB [PY3HHCKOTO 3044€CTBa, OTpaxaeT KOJODHT
M HallHOHaJbHoe cBoeoOpasue [py3un.

CoBepilleHHO B MHOM CTHJAe NpeicTaeT [epej HaMH apXHTeK-
Typa craHuink [HonurtexHHueckuit HHCTHTYT. CBox cobpaH M3 ¢Guryp-
HbIX AacGOLEMEHTHBIX 371eMeHTOB poMOHueckol ¢opMbl U 3¢ pek-
THBHO MOJCBEYHBAETCH BCTPOEHHLIMH B KADHH3bl JaMIIAMH, [OAUEp-
KHBas ero peibedHYw reoMmerpuio. Ha TopueBbIx CTeHax IBeTHbie
MO3aHUHble TeMaTHUYeCKHe MaHHO.

Ho He ToabKko KpacoTa noias3emHbIX ABOPIOB MpHBJAeKaeT B T6u-
JJACCKOM MeTpo. 3Jecb HalljIH NMPHMEHEeHHe MHOrHe HOBIUECTBA, KO-
TOpbIE INPOHIS MPOBEPKY Ha NPOUYHOCTb, ObLIH 34Te€M BHEADEHbl B
APYFHX METPOnoJHTEeHaxX crpaHbl. K mnpHMepy, BliepBble B CTpaHe
ga TOUAHMCCKOM METPOMOJHTEHE NIPUMEHEHO OTKJ/IOYEHHE OCBelIeHUs
TOHHEJNEH BO BpeMs ABHMXKEHHA MNOe3[0B, UTO MO3BOJIAET MOJYYHTh
3HAUHTEJbHYIO 5KOHOMHIO 3JeKTpo3Hepruu. B ranbueiiiieM 3T0 HOB-
UIeCTBO ObIO  pAaCIPOCTPAHEHO HA BCe METPOMOJHTEHbl CTpaHbI.

Bropo# B 3akaBka3be MeTPOIOJUTEH, PACHONOKEHHbBIH B CTOJHIE
Asepbatinkana Baxy, cosnaBascs B Te Toibl, koraa OO/bIIHHCTBO
CMeHATHCTOB NPHAEPKHUBAIOCH MHEHHs, 4To OhOpMJ/EHHE CTAHIMA
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Puc. 24. Bectu6ionp crauuuu HMcanu (T6uauch)

JO/I2KHO BBINOJIHATLCS €3 H3/HLIeCTB, HO He Ge3 KpacoThl, I[O-
CKOJIBKY METDO TIPEXKJAE BCErO TPaHCIOPTHOE MNPeNIpHUSTHE H [J1aB-
Hasl ero pefs — OGecleyeHHe NepeBO30K MACCaKHPOB.

[lpumepom Moxer cayxuTh craHuus bBake CoperH, pacrmoJo-
XKeHHasd Ha ya. KOMMYHHCTHuecKOH. 3Ta cTaHuHa — ray6OKOro
38/10}KeHHsS, UMEeT HazeMHbli H moa3emHbld BecTub0H. Odopmie-
HHe CTPOroe, Ha C(TeHAaxX M MHJOHAX, OGJNHIOBAHHBIX CpDejHea3HaT-
CKHM MpamOpOM «I'a3raH» ¢ raMMOi [BETOB OT CBETJIO-DO30BOTO
IO 3€JeHOBATO-CEPOro, PEe3IoM CHeJNaHBl PHCYHKH, H306paKampliue
nocTHXKeHHst Azepbaiinkana 3a rogsl CoBeTcKOH BJAACTH.

Cranuus 26 Bakbl KoMHccapbl pacrnosioxeHa Ha nepecedeHHH
npocnekTa uM. Kuposa u ya. Xarauun. [TopseMHbl#l BeCTHGIONB, KAK H
cranuds Bakbl CoseTH, mmeer Tpu 3aga. [TugoHBI H CTeHBl Cpei-
Hero 3aJa IMOKPbITH MO3aHKOH aJIoro 1Bera M3 CIaBa XpycTadb-
HOro CTeKaa ¢ MeTa/laMH, Jaloiero GoraTylo raMMy OTTEHKOB.

Cranuusi 28 Anpesn HaxopgHTCsl Ha NPUBOK3aJbHOH MJIOIaAd H
YOA4YHO BIHCBIBAETCS MEeXAY 3/[aHHAMH HOBOIO JKeIe3HOLOPOXK-
HOTO BOK3aJa H craporo CaGyHUHHCKOro — HejaelicTBywouero. Ha-
3eMHBIH BecTHOO/b YBEHUAH NHAHHADHUECKHM KYIOJOM, ofpaM-
JIEHHBIM HAHOHaJbHBIM OpDHAaMeHTOM «uiebeke». OrpoMHoe maHHO
H3 4YeKAHKH, PA3MEIEHHOEe Ha TOPUEBOH CTeHe MOL KapHH30M, pac-
cKaselBaeT 06 3Tanax pa3BUTUS TpaHcIopTa Ha IvaHete. Ha apke
MpH  BbIXOZE H3 [OA3EMHOrO BeCTHOIONA YCTAHOBJEHA uyeKaHKa,
H3006paKawasa pyKonoxatde Tpex pyk. OHa cuMBOJSM3HpyeT Hpart-
CTBO TPeX 34KaBKA3CKUX pecnybuaHK — ['pysun, Apmenun u Aszep-
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Puc. 25. Cranuua Hapumanos (Baky)

Gakiskana. Ha TopueBoli creHe cpejHero 3aJna IOACBEUHBAEMBIH
rep6 ropoja — MOpcKasi BOIHA H TpH (dakeJa.

Cranuus F'aumxauk. Ee 3aa1 kKOJOHHOrO THIA HAlIOMHHAET CTaH-
uuio  Kponorkuuckyro B Mockpe, KoAOHHW BLIIOJNHEHBI B BHAE
ABYXbAPYCHOTO LBETKA, OOJHIIOBAHbI Ge1bIM MPaMODOM. }{a KOJIOH-
Hbl H Ha KapHH3bl CTeH HaHeceH BOCTOUHBIH CTPeJb4YaThIH PHCYHOK.
OH ¥ mojaceeTka KamuTeaHil Kak 6Bl NOJHUMAOT NOTOJOK, KENalT
BECTHOIOIb CTAHIHH Gojee Bo3dyliHbIM. IlaHHO Ha cTeHax Kacco-
BbIX 3aJ0B BbIIIONHEHb (JIOPEHTHHCKOH MO34aHKOH H TeMaTHUeCKH
nocpsAnleHbl cnopTy. CHMBOJIHuecKHe (HIYDH IOHOIWEH H [eBylIeK
ONIHLETBOPSIIOT CHJIY H J0BKOCTb. Ha3paHHe camoli CTaHUHH 101-
TBepxkaende ToMy. CAOBO «rAHAXKJ/IHK» Ha a3epOaiiikKaHCKOM si3biKe
03Hayaer MOJOAOCTb.

Cawmolt ayuuiefi B BakHHCKOM MeTDOIIOJIHTEHE [0 MPaBy HAa3bl-
palor craHudio Hapumanos (puc. 25). CrpoliHbie, OTJHBAaOLIHE
ILeAPbIM 30J10TOM W OGJIHLUOBAHHble MO OPOH3Y KOJOHHBI MOXOKH
Ha THCAHTCKHE CHOIbl SHTApHOH muieHUUE. CXOACTBO 3TO YCHJ/HBA-
eTcsl THCHEHHeM — BEePTHKaNbHOH NpoGHAHPOBKOi. Bee 310 npuaaer
3a/]y BHA [10]3€MHOTO CKa304HOrO 1BOpLA. Y/1auHOe pacrojoxe-
HHE HCTOYHHKOB CBE€TA, YTOIJIEHHBIX B INIOCKOM IOTOJKE, H CKDBITOE .
34KAPHHU3HOE OCBElEHHe [OTOJMKA HaJ CTaHUHOHHBIMH [YTAMH
CO3AI0T OlIyLIEHHEe OTKPBLITOro HeGa Hald rOJOBOM, YCESHHOrO fp-
KHMH 3Be3pamH. Ha TopueBof creHe CTAHIHH YyCTAHOBJIEH 4YEKaH-
HblH Gapeaved H. Hapumanopa co BcTaBkamMu Ha TeMy C/l1aBHOH
PEeBOJIIONUOHHOH ucTOpuH bBaky.
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ApxnTekrypa craHUHMHA TyGOKOro 3a/0KeHHA peliajach ¢ yde-
TOM WX KOHCTPYKTHBHBIX OCOOeHHOCTeH, KOTOpDble AHKTOBAJAM [JOCTa-
TOUHO 4eTKHE€ H Olpe/eseHHble YCJAOBHA KOMIIO3HIHOHHbLIX pelieHHi.

OaHa H3 yIMBHTENbHO KPACHBbIX CTAHIHUH OAKHHCKOTO MeTpo-
noskTeHa cranuua Husamu (apxurekrop — akagemuk M. A. Ycei-
HOB, XYIOXHHK — HapoaHbii xymoxnuk CCCP M. A6nynaes).
3aech Mo oco6OMy HEMOBTOPHMO peLieH OQHH H3 3aJ0B CTaHIHH,
KOTODbIl NPEACTABAAET COOOH CHMMETPHUHO paclo/oXeHHble OTHO-
CHTE/NbHO [MDPOAOJALHOH OCH CTAHIHMM [ABe apkaibl, MepeKpbiThie
CBOAOM.

Beqnxo/enHo BbLIMOMHEHO KPACOUHOE MAHHO CMaJbTOBOH MO3aH-
KH, DAaCCKa3bipamoyiee o MATH BCEMHPHO H3BECTHbIX T03Max BeJH-
Koro asepGalinkaHckoro nosta-rymanucra XII sexa Husamu Uanmpxke-
BU. Boabwoii moprper Husamu, BbiMoNHeHHbI B MATKHX [acTedb-
HbIX TOHAX CMaJbTOBOH MO3aHKH, 3aBeplLiaeT XYJA0XKeCTBEHHOe
pellieHHe CpejlHero 3aJa.

CBoeo6pa3Ho pellleHO Takxke OCBelleHHe cpeaHero 3ana. JlioceTpol
CO CIOKOMHBIMH TOHAMH JaMil HAKajJHBAHHA BbIMJAALAT Kaxk Ha-
NHOHaMbHbI aszepbalmXKaHCKUH apXUTEKTYPHbIH  J1eKOpaTHBHbIH
3J1eMeHT B BHIE CTaJaKTUTOB. KpynHble, OHH BBLIIIOJHEHbl H3 aHO-
JHPOBAHHOTO CTHJAH3HPOBAHHOLO MOJ GPOH3Y aMIOMUHHEBOIO JIHTbSA.

Ha uentpanbHOll nmaomanu, HazpaHHoH B decTb l1-# KpacHo#n
ApmuH, pacrnofoxeHa OJHOHMEHHasl CTaHIHS METPONOJHTEHA BTO-
pol ouepenu. Cpoe Ha3zBaHHe OHAa MOJYYH/IA B uecTb AapMHH, OCBO-
o6oguplieidl bBaky or MycaBaTHCKOIO [PABHTENLCTBA M BOCCTAHO-
BuBuwiei B Asepbaiinkane paact, CoseroB. Ha »toit nuoyanu
BO3ABHIHYT [DYIIOBOH CKYJbINTYPHbIH MOHYMEHT, OTOOpaxKalomuil
ITO HCTOpPHUECKOe COObITHE.

Ilpu npoekTHpoBaHHH cTaHuHA W BecTHOGIOJAER (aPXHUTEKTOD
K. Cenunxun) Obljla NOCTaBJeHA 3ajada BbIpasHTb B KaMmHe 3TH
BaKHeHlllHe HCTOPHUECKHE COGLITHA.

Ora 3ajada pelleHa [MyTeM KOMIO3MIHOHHOTO O(OpPMJIEHHs
KOHCTDYKTUBHbIX (POPM, TpHMEHeHHS CIelHalbHOrO OTAe/0UHOr0
MarepHaJa, a Takxe [yTeM MpUIAHHS BCEM MOMeleHHAM CTaHUHH
H ee apxuUTeKTYDHbIM 3JeMeHTaM Oco00H [eneco06pa3HOCTH Mpo-
nopuuit. Brnewatasiomu Hecyuie BOCbMHIpaHHble KOJOHHbI, KOTOpbIE
BEHYAIOTCA MPOCTLIMH MO (POPMe KAIHTENHAMH.

B umentpe mnoToska pacnosoxeHbl NATb rpynn Hapenbedos,
B KOTODLIX C MMOMOIIbIO FepalbiHdecKHX MPHEMOB OTpa)KeHbl MOJBHU-
TH BOHMHOB-OCBOOOAHTeNel. Ha cTeHoBoil o6aHiOBKe MNpoTHB Oa-
penbeOB Ha IOTOJKE YCTPOEHbl B BHAe GPOH30OBHIX ABepeH, yxkpa-
IIEHHBLIX TepabAHKON, BepTHKaJbHble «akllenTbly. OCHOBHble MMoMe-
UIeHHST W KOJIOHHbl OTAeNdHbl CBeTJILIM MpaMOpOM, a Gapedbedsbl
H [BeDH Ha [YTeBOH CTeHe BbINOJHEHbl W3 H3je1HH 30J0THCTOrD
nBeTa.

[Toabl niatdopmel OTaesaHbl KpacHbIM TPAHHTOM C MPOLOJb-
HbBIMH [IOJOCKAMH H3 0€10ro KamHsl, KOTOpble C034aloT BredaT-

JIEHHe [J/HHHOA KDacHBOM AOpPOXKKH. Haj JecTHHYHBIMH H 3KCKa-
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JIATOPHBIMA I114CCaXKHUPCKHMH CXOAAMH DACIOJOXKEHbl A€KOPATHBHbIE
IIaHHO, KOTOpble IIOBECTBYIOT O MPHXOIe KpacHoapwmehues 11-# Kpac-
Holi Apmuu B Baky.

Ha ctenax pectubroseil H3 Gesoro M KpacHOro MpaMmopa Bbl-
MOJMHEHbl HHTEDecHble I[BeTHble [eKODATHBHble MaHeNN ¢  (DHJEH-
kamd. Ha HHX BblcedeHbl HajHCH, MOBECTBYIOUIHE O BaxKHEHUINX
PEeBOJIIOIHOHHBIX COGBLITHSX.

EpeBaHcknfi MeTponosuTeH Gbll NIPUHAT B 3KCNAyaTauuo 24 ¢es-
paas 1981 r.— B genb orkpbiTHa XXVI cbesna KIICC.

Muorue BeICTyNaBUIHe HA MHTHHTE MO CJAY4alo OTKPLITHA METpPO-
MOJHTeHa OTMeyaJ/H, 4YTO CTPOUTEeNbCTBO METPOMOJHTEHA — HOBAS
6J/ecTANLaA CTPAHUNA B JETONHCH OYpPHOro MpeodpakKeHH:A H mpo-
IIBETAHHS MpekpacHoro EpepaHa. «Mor au gaxe camblil GOJbLIOH
(paHTazep H MeuTarte]b craporo Epepana npenctaBHTb, 4TO MpOHgeT
BCEro JIHLIb LIeCTb AECATKOB JeT H 3aXOMYCTHbIH, 3aiblXalouiHics
B bW TOPOJIMIIKO MPEBPATHTCA B LBETYIMHHA MMWIJIHOHHBIA ropof
H 11O ero Mojg3eMHbIM MarucTpadsM rnoberyt roayoblie 1oe3fa MeTpo.
A 310 uygo sereHgapHoro npeobpaxeHusa Epesana, Bcell Hawe#
pecnyBaAHKH cBeplunioch Gaarogaps OxTabpio, JleHnHcko# Hanuo-
Ha/JbHOA MONHTHKe, HepyLIHMOH apyxK6Ge H GpaTCKoH B3aHMOIO-
vomH HapoaoB Crtpanst CoBeTOB» — T[OBODHJ [€DBLIH CEKpeTapb
LK Kommynuctuueckoii napTud Apmenun toB. K. C. demupuah.

MHe pacckasbiBaaH, 4TO Hepeako MOXKHO BHIEThH aDMsiH, MPO-
XKHBAOUWIHX 3a pybexom H mpuesxatouwux typucramu B CCCP,
CTOSIIUMMH Ha KOJEHAX H LeAYIuHMH mpamop mnojoB. Mx caessl
BOCXHIIEHHS — 3TO [PH3HAHHe OFPOMHOH 3a00Thbl MApTHH U [Ipa-
BUTENbCTBA © OJare W OPOLBETAHHH COLHANHCTHUECKOH ApMEHHH.

CraHuuu, nocTpoeHHbie Ha EpeBaHCKOM METPOIOJHTEHE, MOXKHO
pasjieqiTb Ha JBa THIA: COOPHO-MOHOJIMTHON KOHCTPYKHHH € KO-
JoHHaMH (ctaHumu Haomanb Jlewnwa, Capananpxu H JIpyxObl)
H H3 MOHOJHTHOTO GEeTOHA MHJOHHOrO TUma (pHc. 26).

EpeBaHCKHI METPOIOJHTEH MO CBOEMY TEXHHUECKOMY OCHaie-
HHIO M aBTOMATH3AIHH II€PEBO30K SBJAETCA COBPEMEHHOH TpaHc-
MOPTHOH CHCTEMOH M HH B 4eM He YCTynaer BeAYUHM METPONO-
JHTeHaM MHpa, XOTHA MePBOHAUYA/AbHO 3aMbILLIAICA KAK CKOPOCTHOM
TpamBak. :

3aech HOBefiuiMe yCTpOHCTBA aBTOMATHKHM [0 ABHIKEHHIO [10€3-
0B, anekTpocHabxkeHHs. OcpeueHHe CTAHUUH BLIIOJHEHO € [pPH-
MEHEHHeM COBPEMEHHOH OcBeTHTeNbHOH amnnapatypbl. HasniHbie
XpyCTagbHble JIOCTPbl H CBETHJbHHKH SABAITCA YKDALUEHHEM CTaH-
IIMOHHBIX 3aJ/10B.

BecTn6roai, cTaHuHOHHble 3aJ/bl BbIMOJAHEHbl C Y4eTOM COBpe-
‘MEHHbIX TPeGOBAHHH 3CTeTHKH H JOCTHXEHHH HalHOHaJbHOTO 30i-

. 4ecTBa.

CraHiun HUMeIOT BEPXHHH BeCcTHOWOJb, CBA3AHHbIA 3CKa1aTOpPaAMH
¢ mocagouHbiMH Maat@opmamu. Bce craHmuu Ty0OKOro 3aJjoxe-
HHs1 (Kpome craHuuu CacyHuu JlaBHi), COCTOAT H3 TpeX TOHHE/b-
HbIX CBOZUATHIX raJjepeii, KOTOpble MeXKAY COO0H COeIHHSIOTCS
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Puc. 26. Bectu6ioab crauuun Epuracapaakau (Epesan)

npoeMamH, MOCTPOSHHBIMH MeXK1y KOJIOHHAaMH, apKajaMH HJH [HJI0-
HavHd. Kaxpas craHuMss He HMEeT apXHTEeKTYPHbIX aHAaJ0rOB, OT-
' nejlaHa 1leHHbIMH TOpOjaMH CpaHHTa, Mmpamopa, tyda, 6asaJbra,
ra66po, TpaBepTHHA, MPHOBIBLIETO cloja H3 MHOTUX paloHoB Co-
BeTckoro Coosa.

Bapeapedsl W nexopaTHBHbIE [IaHHO, YKpallalouiHe CTaHIHH,
NIOBECTBYIOT O MHOTOBEKOBOH HCTOpPHH apMsiHCKoro Hapopa. B xy-
JOKECTBEHHOH OTjae/Ke W O)OPMJIEHHH CTaHIHil NPHHHMANH aAKTHB-
HOoe ydyacTHe macrepa H3 MockBbl, YKpaHHbl, YamypTHH, Bypsruu.

MeTponosaurensl 3akaBka3bsl — 3TO  COBpeMEHHble TpaHCMOPT-
Hble [PEeNNpHATHS C BHICOKOH aBTOMATH3alHEH H MexaHH3alHeH
NPOH3BOJSCTBEHHBIX [POLECCOB, HO [VIABHOE, YTO MOXKHO YBHIETh,
3HaKOMACh ¢ HX pabOTOH, 3TO TO, YTO B HX COOPYXKEHHH YYACTBO-
Ba/JH MHOrHe pecny6auxu u ropoxa Coserckoro Cowo3sa, a 370
CBHETENBCTBO HEPYLWIHMMOH apy:KObl HADOAOB Haulief CTpaHBI.

OcoGenHocTH apXxuTekTypbl M cTpoHrteabcTBa TamikeHTCKOro
meTponoantena. HemoBropumbl cranuuH TamkeHTckoro merpo. Ap-
XHTEKTYPHO-Xy0KeCTBeHHOe H MOHYMEHTa/bHO-CKY/bTYpHO®
O(opMJ/IeHHE Y4YHMTHIBAeT TpPajHUHH HALHOHAABHOrO 3014€cTBa, HC-
MOJb3YeT TPAAMUHOHHBIE BOCTOYHBIE OPDHAMEHTBI U H3[eJHSA H3
KepaMHKH U YeKaHKH N0 Mmerasaly. Ho He Tolbko CBOHMH KpacoTamu
MPHBJAEKATENEH 3TOT METPOINOJNHTEH CTpaHbl. 3hech BIepBbie B Mpak-
THKe [POEKTHDOBAHHSA H CTPOHTENbCTBA OTE€YECTBEHHOIO METPO OblIH
NPUMEHEHBl OpHTHHaJbHble IPOEKTHhle DpElIeHHs B TEXHOJOrHH
METPOCTpOeHHA.
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B Tawkente GbLI0 HCIONBL30BAHO andabaTHUeCKOE OXJax geHHe
H YBJa)KHEHHEe BO34yxa B CHCTE€ME€ OCHOBHOH BEHTHJALHH. YUHUTbI-
Bast KJAMMAaTHueckHH (akTop, BHEAPEHbl BBHICOKOMPOHU3BOAHTEJNbHbIE
camooynpiaourecss ¢HaAbTpel BC®-300, uro no3Boauao B JeTHee
BpeMA OUHIATb BO31yX, [OJABaeMblii Ha CTaHILHH H B TOHHENb
OT MNbIJIK, YBJAXHATb H MOHHKAaTh ero temieparypy ¢ 40 mo 25 °C.
Tem cambim co3pgaHbl KoMpopTabeabHbie YC/aA0BHS [Js [1accaKHPOB
B cample 3HOHHBIe AHM. Hago 3aMeTHTb, 4TO KOHCTPYKIHS NDPOTHBO-
IYTHEBOH BEHTHJSIMOHHOH COOHKH BBINOJHEHa OJHOCBOAYATOH ¢
YMEHbIIEHHEM [JHHB BABOE H COXpaHeHHeM o0beMa pPas3psnkH
BO31yXa.

Ilpy npoBoake ToHHe/NeH OTKPHITBEIM CHOCOGOM  MpHMeEHEHa
1ebHOCEKIIHOHHAA 00he/Ka, cocTosmas H3 yKpyNHEHHbIX cedcMo-
CTOHKHX 3/1€MeHTOB, pa3mep 6Joka — 1,5 M B LIHDHUHY.

Brepsbie B yc/10BHSAX BbICOKOH CeACMHUHOCTH HA MEPErOHE MexXny
craHuusiMH [laxrakop u [laowane B. M. Jlennna wucnosab3osaHa
obnenka, o6xarasd B [OPOAY C [OMOUIbIO GJIOKOYKJaAuHKa, 060py-
JOBAHHOTO OKOHTYPHBAIHM YCTPOHCTBOM.

B KOHCTpYKuMSX mNeperoHHbIX TOHHEJNEH 3aKphiTOro crocoba
MPOH3BoACTBA PaboT ¢ o0AeIKONH H3 COOPHBIX IAEMEHTOB BHEPEHLI
KJIHHOBHIIHbIE Ke/1e306eTOHHble OJOKH H AHTHCEHCMHUECKHE Y3JIbL.
OHH ofecneuuBalOT THOKOCTb KOHCTPYKUHH OGIENKH MPH 3emie-
TPACEHHAX.

MHoro mnporpeccHBHbBIX pellleHH#, OT/IHYaloUIUXCA HOBH3HOW H
OpPHUTHHAJBHOCTBIO BOIMJIOWIEHO [IPH COOPYXKEHHH BTOPOH Ouepenu
UusaH3apckol JHHHH. Brepsble B NPaKTHKE OTEYECTBEHHOTO MeTpPO-
CTPOeHHS pa3palGoraHa u HCMOJNB30BaHa ceficMocTOHKasaA KOHCTPYKIHS
NeUIeXOHbIX TOHHeNeH H3 OOBeMHBIX 11€/1bHOCEKIHOHHBIX KeJe30-
6eTOHHBIX Gy0KOoB. OtpafoTaHa M BHeApPEHA KOHCTDYKUHA H TeX-
HOJIOTHSI COODY2KEHUs J0TKAa KOJAOHHOH cTaHuWu IlylikuHckas H3
VKPYITHEHHBIX ceHCMOCTOUKHX xene306eToHHbiX 6/40koB. COHopHO-
1€KOpAaTHBHBIA [OABECHOH MOTOJIOK 3TOH CTaHUHWH H3TOTOBJAEH H3
IE€MEHTHO-NecyaHbX 6/10k0B. Mcnoabp3oBanbl c6opHbie KeNe€306eTOH-
Hble KYIoJa NHAMETPOM O M [pPH COOPYXKEHHH MOHOJHTHOH OmHO-
cBonHaTod cTaHuud M. Topbkoro. Ha cranunu X. Anumaxkana opHo-
BPEMEHHO C COODYKEHHEM MOHOJHTHOrO CBOjA BBIOJNHEHbl apXH-
TEKTYDHO-XYJOXKECTBEHHbIE apkd H3 OeTOHHBIX OJOKOB CO CTEeKJO-
CManbTOW U TOTOBOH JHIEBOH MOBEPXHOCTHIO.

Bosblioli uHTepec npencTaBasiorT co60H HOBLIECTBA, [IPHMEHEH-
Hble Ha Y36ekucraHcko# JuHHU. Ha craHuun AfiGexk paspaboTaHsb
M BHeLpEHbl HOBbie CeACMOCTOHKHE KeJNe306eTOHHbIE CEKLUHH M3
KpYIMHODAa3MepHBIX 00beMHbiX 3/71€MeHTOB. OHH [O3BOJHJAU obec-
I€4YHTh BHICOKMH YPOBE€Hb HHAYCTpHA/JH3aIMH H MeXaHHU3aUHH pabdorT,
cHH3UTE Ha 309 TpynoBble 3aTpaThl, COKDATHTb B [MOJTOpA pasa
CPOKH BO3BeneHns. [IpuMeHeHHasi B TeXHOJOTHH CTPOUTENbCTBA CTEH-
A0Bas H30JAUHS LETbHOCEKIIHOHHOH OOAe/NKH [03BOJH/IA YBeJH-
UHTb NIDOM3BOAMTENBHOCTh TPYZA Ha H30JALHOHHBIX paboTax BTpoe
IPHY MOBBILIEHHH KauecTBa.
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BriepBoie B npakTHKe MerpocTpoeHHsi pas3paboTaH H BHeapeH
pPOTOpHBIA yBJAaXKHHUTE/Nb BO34yXa B CTAHUHOHHOH BEHTHAAUHOHHOH
kamepe. Mcrnonp3oBana KOHCTPYKUMS COBMELIEHHOH BeHTKaMepH H
BEHTHJISIIIHOHHOH COOHKH.

Tlpu coopyxenHH craHuuu TaumlkedT caenaqo nepekpbiTHE iaT-
¢opMbl U3 COOpDHBIX MKEM€300€TOHHBIX IJIHT C TOTOBBIM apXHTeK-
TYypHBIM O(opmJaeHHeM KeccoHHOH udactd. [Ipu cTpoHTenncTBE Nepe-
TOHHBIX TOHHEeNeH OTKPHITHIM CHOCOOOM HCIIONB30BAH HOBBIH Mexa-
HH3MpoBaHHbH WHT KMO 2X 5. OH no3Bo/IHA BECTH MOHTaX 6.10-
koB LICO B KoT/IOBaHe ¢ BepTHKANbHBIMH CTeHKaMH (€3 npensa-
PHTeNbHOTO KpeIlIeHHS.

MHOro HOBLIECTB HCIIO/b3YyeTCsl B OpraHM3auHuM aBHkenus Taui-
KEHTCKOTO MeTpONoJHTeHa. B kauecrBe OCHOBHOH MpHMEHeHa CH-
cTeMa aBTOMAaTH4eCcKoro perymuposanus ckopoctH (APC), paccun-
TaHHasd Ha npomnyck 40 nap NATHBArOHHLIX COCTAaBOB B 4Yac IIHK.
Y36ekucranckasi JHHHA 0GOpylaoBaHa [IHCIETHEPCKOH IleHTpann3a-
Hel ¢ npuMeHeHHeM GECKOHTAKTHBIX GBICTPONEHCTBYIOLHUX YCTPOHCTB
TeJeMexaHHKH.

§ 44. OcHoBHblE HANpaBJEHHS PA3BHTHSI METPOCTPOEHHS

[Ipo6iema MaccoBblXx Nacca)KUpPCKUX MEPEBO3OK B KPYIHBIX TO-
pojax c HaceseHHeM | MJIH. uesOBeK H 60Jiee, Kak MPaBH/IO, YCIIELIHO
peuraercs TOJMbKO MOCPEACTBOM CO3JaHHUSI BHEYJIHYHOIO TPaHCHIOP-
T4 — METDPONOJHTEeHA, OTJHYaUerocss GOJbLIOH MPONYCKHOH CIo-
COOHOCTBIO, BHICOKOH CKOPOCTBIO COOOHIEHHS H PeryJsipHOCTbIO JBH-
KEHHS.

Bmecte ¢ Tem METPOIMNOJIUTEH OTHOCHTCA K YHCIY TeXHI/I'-IeCKI/I'

CJ0KHBIX H KamnuTaJoeMkHX coopyxeHHH. OmnblT NOKas3blBaer, uTo
CTPOMUTENLCTBO METPOMOJHUTEHA 1&1ecOo06pa3zHO OCYUIeCTBASTb IpPH
HaJW4HH [1aCCaXKUPOIMOTOKA He MeHee 20—25 ThIC. 4EIOBEK B 4ac MHK
B onHOM HamnpapiaexHu. [Ipu 3tHx u Oonee BBICOKHX HArpyskax
TOJIbKO METPOMOJUTEH Clocofen O6ecrneynTb BhICOKYI0 KOM(PODPTHOCTD
nepeBO3KH MacCcaxKHpOB. ’

B Hacrosamee BpemMa B CoBerckoM Col03e 3KCIMYaTHPYIOTCA
METpOMOJIMTeHH B [BEHAAUATH Tropogax. MeTpomosnTeHbl coopy-
JKEeHbl M 3KCIVIYaTUPYIOTCA B PaJM4HBIX HMHXKEHEPHO-Te0JOrHUeCKHX
H KJHMarddeckKHMxX YCJIOBHSIX OT 30H «pa3MblBa» B JIeHHHIDaje, 30H
Ha/lH4UA arpeccHBHblXx Boa B baky u TOuaucu 10 30H BbHICOKOH
ceficMHunoctd B TamkedTe u YCJAOBHH cypoBofi 3umbl B HoBocu-
Gupcke.

Ycayramu METPOIIOJIHTEHOB B Hallel cTpaHe noJb3yores 4,5 Map.
naccakKMpoB B ron. [laccaKHUpoHaANpsixKeHHOCTb CeTH OTedeCcTBEeH-
HBIX METPOIIONIHTEHOB OYeHb BeNHKA: K Npumepy B Mockse u Jle-
HHHTPAaje OHA COOTBETCTBeHHO cocramasier 13,3 u 11,6 man. macca-
KHPOB B TOx HA | KM JHMHHH, uTo B 2,6—3 pasza Gogblie, qem Ha
CcaMblX KPYIHBIX METpPOMOJHTEHaX MHpa. B cpenHem 3a OgHH CYTKH
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merponoautennl CCCP nepeBossit Gosee |2 maH. naccaxupos. B
pfie ropoOJOB METPOMOJHTEHBl CTaJH OCHOBHbIM BHAOM TODOJCKOTO
naccaKMpckoro tpancrnopra. ¥YjenbHbli BeC MOCKOBCKOTO MeTpo
B OOLUEropoOaCKHX MepeBO3Kax IlaccaKUpoB cocrasaser 42%, Jle-
Hunrpagckoro — 259,  Kuesckoro — 23%, T6uaucckoro — 29%.

IIpoBo3Hast crnocOGHOCTL OT/E/NbHBIX JHUHHH B 4ac MUK Ha JHMH-
THPYOLIMX neperosax gocturaer 60—70 ThiC. naccaxHpos.

B nacrosiniee Bpemss 8 CCCP npuHATO paccMaTpHBaTh BOMPOC
0 CTPOHTEJNbCTBE METPOIOJHUTEHA, €C/AH HaceNeHHE ropoja MpeBbl-
waer | max. genoBek. Ilo npornoszam K 1990 r. B crpaHe Oyuer
HaCUHUTBIBATbCA 25 KpyMHEHLIHX rOpPo0B C HaceaeHHeM GoJsee | MIH.
ye0BeK. -

Posb MerpomnosuTeHa B TPAHCIOPTHOM OOCIYKHMBAaHHH Hacese-
HHSI KPYMHEHHIMX TOpOJOB CTPaHbl OygeT MpomoJKaTh BO3pAcTaTh,
4yT0 norpebyer pacuiMpeHdsl NeACTBYIOLIMX H CTPOHTENbCTBO HOBBIX
METDOMOJNHTEHOB B psAjae TOPOAOB.

Ananus 3koHOMHuecKO#H 3 (PEKTHBHOCTH 3KCI/YaTAlMOHHON nes-
TeNbHOCTH METDOMOJHTEHOB CBH/ETEJNbCTBYET, 4TO B KPYIHbIX [OpO-
13X, TaM TJ€ CeTb METPO COCTOMT H3 ABYX M Oosiee JHHHH, 10X0j-
HOCTb €ro 3HA4yHUTeJbHO BbIlIE, MOITOMY HAMEUEeHO I[PONOJKHUTh
CTPOHTEBCTBO HOBBIX U NpoOiJeHHe nefcTBYIOMHKX aunuil. B Mockse,
Jlenunrpage u KHeBe — kpynmHeHHmIMX MO0 BeJHYHHE H 3HAUYEHHIO
LEHTPaX CTpPaHbl — B 4aCH MHK Ha OTAeNbHbIX HANpPABJEHHAX [1acC-
CaXXHPOB MepeBO3HTCA 6oJiblie, ueM ObLIO MPEeJyYCMOTPEHO NPOEK-
toM. [1o 2000 r. nmpegycMaTtpuBaercss YCKOPHTb Da3BHTHE CeTH IOJ-
3€MHBIX Tpacc ¥ BBecTH B Mockse ne menee 140 km, JlenHurpage —
90 kM, B KueBe — 40 kM HoBbIX auHHEH. B gpyrux ropomax c gefi-
CTBYIOLIMMH METDOIIOJIMTEHAMH TNPEeANoJaraercs MOCTPOUTh AOMOJ-
HHTEIbHO 25—35 KM MOA3eMHBIX Tpacc.

3HauuTenbHA MpPOrpamMma YCKOpEHHsI TeMIOB pa3BHTHA MoCKoB-
CKOTO METpOTNOJHTeHa. DTO BBI3BAHO MpeKie Bcero GYPHBIM DAa3BH-
THEM T[0pOja, CTPOHTENbCTBOM B KODOTKHE CPOKH MHKpPODaHOHOB
Ha OKpaHHaxX BAAJH OT HCTOPHYECKOTO HEHTPA H OT JHHHUH MeTpo-
TOJIHTEHOB.

[lnanupyercs yckopenno coopyauth CeprnyXxoBCcKO-THMHDsA3eB-
cKylo H JI1I06MHHCKO-/IMHTPOBCKYIO JHHHH, KOTODbie CBSIKYT HOXK-
Hble H IOr0-BOCTOUHbIE paHOHbI TOpOAA C CEBEpHBIMH paHoHaMH,
BBoa B 3kcmuyaTaunHioo 3THX [BYX JHHHHA [O3BOJHT 3HAYHTENBHO
pasrpy3utb Kanykcko-Puxckylo, T'opbKOBCKO-3aMOCKBOPEUKYIO H
JKnanoBcko-KpacHonpecHeHCKyo JHHHH, KOTOpble cedyac paboralor
¢ OoJblIMM IepeHanpsiKeHWeM. DByayT npoa/eHn peficTByoLiHe
Kuposcko-®pynsenckas, Kaayxcko-Puxckas u ®OuHaeBcKasg JAHHHH,
4yTO OOYC/AOBJEHO MAacCCOBbIM JKHJIHUIHBIM CTPOHMTENLCTBOM B IIpH-
roponHbix paboHax. Mucruryrom Tedmsiana r. MockBel paspabo-
TaHB OCHOBHBIE HAMpPABJEHHA M0 CO3JAHHMI0 CKOPOCTHOH TpaHCMOPT-
HOH METDOIOJHTEHOBCKOHN CHCTEMB! CTOJIHIIHL.

OnHMM M3 T[JaBHBIX HamnpapieHHH B CTPOHTENbCTBE CHCTEMbI
CKODOCTHOT'O pe1bCOBOrO TpaHcnopra MOCKBBI fIBASIETCA YBeJHUe-
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HHE MPOTSKEHHOCTH MOCKOBCKOrO METpOMOJHTEHd, BbI3BAHHOTO
PasBMTHEM TOpOAA H HeOOXOLHMMOCTBIO YCKPEHHOH [OCTAaBKH Mmacca-
JKHPOB H3 nepu¢epHiiHpXx 30H ropopa. llpeanonaraercsd, 4To CKO-
POCTHOH MeTpONOJHTEH 6yfAeT O6cJykKHBATh HaceseHHe, MPOKHBAIO-
uee B npepesax MOCKOBCKOH KoJbleBOH aBTOMOGHJILHOH AOPOrH.
B panbHefimlem naaHupyercsi ero KOMIJIEKCHOE Da3BHTHE BMECTE C
IPHTOPOAHBLIM JABHKeHHeM. [lpog/ieHHe CYLIEeCTBYIOLUHX H CTPOH-
TEJNbCTBO HOBBIX JIMHHH [03BOJHT 3aBepUIHTb pPaiHajbHO-KOJblle-
BYIO CEThb MeTpOIOJIMHTeHa TOpoaa, ee MPOTAKEHHOCTb 6yaer Gojee
350 km.

Has obecrniedeHust GHICTPHX H YOOGHBIX CBsA3el KHTeJeH oTaa-
JIEHHBIX MHKPOpakoHOB MOCKBHI, HOBBIX KPYIHBX palOHOB 3acTpoii-
KH, pachojoXKeHHBX 3a MOCKOBCKOH KOJbIEBOH aBTOMOGHIbLHOM
AOpOTroi, mpuseraliiix kK Mockse ropoJoB JIEcONapKOBOTO 3alIUT-
HOTO [0fica, CYLUECTBYIOILYIO pajHalbHO-KOMbUEBYIO CeThb METpo-
NOJHTEHA [JIaHHPYeTCA AOMNOJHHTb CHCTEMOH 3KcIpecc-AHHHH MeTpo-
MOJIUTEHA.

B kauecTBe nepBoouepegHONl JHHHH, KOTOpPas MoOMeT GHTb CO-
opyxeHa B mepuog go 2000 r., paccmarpHBaercs JHHHA B Halpas-
JeHuH byToBO Ha lore H Mutuno Ha ceBepo-3anaje.

llpeanonaraercd B nepcrneKTHBE COOPYiKEHHE eile Tpex TakKux
JIMHHH, B HarpaBJeHHH LEHTPAJbHOH 30HH M KOJNBLEBOH JIHHHH,
npoxonﬂmem B nepugepHiHOd 30He roposaa.

Ha JlennHrpajackom MeTpONOJHTEHe B NPeACTOSLLHHA nepnon
6yoyT peulaTbesl 3afadd N0 OfecledeHHI0 HaJexHOH TpaHCIopT-
HOH CBfI3M C LIGHTPOM ropoja palOHOB MacCOBOH KHJOH 3acTpoil-
KH B cCeBepo-3amajHoH 3oHe (paHoH BoraTelpcKOro MpocCHeKTa),
rae yxe B 1992—1993 rr. 6yaer npoxkuBatb okojo 500 Tec. ueno-

BeK. BYyAyT OCyllecTBAATBLCA PaBOTH 110 Pas3rpy3ke UEHTPaJbHbIX,

nepecagOdyHBIX Y3J0B, paccpefoTOUeHHe MacCa)KHPOB C JHHHHA, NPO-
JIOKEHHBIX B CEBEPHOM HalpaBJeHHH. DTH 3ajaqyd peulaloTcs CTPOH-
Te/bCTBOM ydacTKOB [IpaBofepeskHOH JMHHH H ceBepHBIX yd4acTKOB
KOJblEBOH JHHHH METPONOJHTEHA.

Ha KueBckoM MeTponosuTeHe NpPeACTOHT coopyaHTb Chipenko-
[Teuepckylo JHHHIO, CBA3BBAIOLLYI0 JEHTP ropoja ¢ paloHamu Mac-
COBOH JKHJOH 3aCTPOHKH B JIeBOGEDEIKHOH I0TO-BOCTOYHOH dHacTH
(Ocokopku), a takxke [lomonbcko-BockpeceHCKYIO JHHHIO ¢ MOCTO-
BLIM MepexogoM uepes p. [lHenp, nosBosdIOWIYIO CBA3aTb LEHTP
ropoga ¢ padoHom TpoelMHa B ceBepO-BOCTOUHOM CEKTOPe ropoja.

Ha T6uancckom merponoautene 6yayt npopnedn [Qumgy6e-Cam-
ropuiickag u CabyprajduHcKasi JHHHH, @ TakKXe OCYLIeCTBJACHO
CTPOHTEJNBbCTBO TPeTbH JIHHHHM H3 CTapoi 4acTH Topoja B ceBepo-
BOCTOUHBHI pafioH HOBHX KHJBIX MaccHBOB BasmucyGanu.

Ha bakunckoMm merpornosnTeHe GyAeT MpPOAJeHa MepBas JHHHSA
B paloH Axmeanb, B ceBepHhe paHOHB MNPOHJET BTOpas JHHHSA,
KoTopas B mnocJeaylouieMm Oyaer npojajeHa B BOCTOYMHOM Hanpas-
JIEHHH,

Ha XapbKoBCKOM MeTpOIOJIHTEHE 3aBepUIMTCHA CTPOUTE/bCTBO
BTOpPOH ouepenu, npoknaasisaemoii B CaaToBCKHH palioH 3acTpoi-
KH Tropoja M BOHAET B 3KCIMIyarauHlo TpeTbd Odepelb OT CTaHIHH
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CrnopTtHBHasi (¢ y3J0OM repecajkd Ha MepBYIO JHHHIO) B CEBEDHYIO
yacTh ropoga o craHuuu 23 Amrycra U jajiee Ha cesep.

Ha TamkeHTckOM MeTponoaxTeHe G6yaeT 3aBepUIHO CTPOH-
TEJNbCTBO BTOPOH JHHHH OT cTaHUWH DepyHH no craHuMH Hkagaos-
CKas W BHIIOJHEHH OCHOBHbie O6beMH pabOT Ha CTPOUTEJbCTBE
TpeThell JIHHHH C ceBepa Ha lor oT craHuud lOnyc-Ab6ag go craH-
uuH JlaxyTn.

Ha EpeBaHckom meTponosntene aeHctBylowlass JHHHSA Gyner
npojJsieHa B padoH AuanHsik U gajsee K JDJeKTPOJaMIIOBOMY 3aBOLY.

Ha MuHckom MeTponosnTeHe 3aBeplIaloTcs paGoTH M0 COOPY-
JKEHHIO BTOPOH JIHHHH, MPOXOAsiliel uepe3 UeHTp ropoja ¢ ceBepo-
3amnaja Ha IOro-BOCTOK.

Ha TopbkoBckOM MeTpOroJHTEHE [PEACTOUT 3aKOHYHTbL PabOTH
MO MPOAJEHHIO B I0XKHOM HalpaBjieHHH ABT03aBOACKOH JHHHH H 1O
CTPOHTENLCTBY BTOPOH ouepenu merpornoauteHa H CopmoBcko- Huxke-
ropoacKoil JIHHHH, CBA3BBAIOLIEH MOCTOBBEIM [€PEXOJ0M uepe3 pPeky
Oky yeHTpaabHble paloHH ropofa ¢ MPoM3oHOH B paloHe COPMOBO.

Ha Hosocu6upckom merponosutTeHe 6yayT 3aBeplleHnl paboThl
10 CTPOHTEAbCTBY |-i ouepesn or craHpud KpacHBI mpocnekr
o craHuuH CrylgeHdeckass H BHIMOJHEH OCHOBHOH oGbeM paboT Mo
COODY:KEHHIO BTOPOH JIHHHH, CBfI3bBAIOLIEH »Keae3HOL0DPOKHBIK
BOK3aJ1 C Pa3BUTOH POMBILJIEHHONH 30HOH.

[ToMHMO opHHHaAuLATH TOPOJOB, B KOTOPHX B HAacTOsllee BpeMs
3KCIIyaTHPYIOTCA  METPONOJIUTeHH, B pacueTHHH nepuox (A0
2000 r.) 6yayT NIpPOBOAHThLCA PAGOTHI 10 CTPOHUTENBCTBY JUHHHA METPO-
nmoauteHoB eule B 13 ropomax: Kyfi6uilese, Cpepafoscke, Pure,
Asnma-Are, Owmcke, Yemsbuncke, KpacHosipcke, Pocrose-na-Jlony,
Yde, Mepmu, Omecce, HoHenke u KasaHnu.

B gBeHamuaTodl nATHAETKE MIAHUPYETC BBECTH B 3KCIJyaTa-
pHio Gosee 135 kM HOBBIX JHHHH, pekoHcTpyupoBaTh 110 KM crapnix
JIMHHH,

'Ocof6eHHOCTBIO ABEHAALATOH NATHIAETKH SIBASICTCA TO, 4TO BBOJ
HOBBIX JMHHH MJaHHpyeTcsl BO BCeX TOPOAAx, I'le YKe 3KCIJIyaTH-
pYIOTCA  METPOIOJHTEHH, NPH 3TOM [peAycMaTpHBaeTcs TakiKe
BBECTH METPOINOJUTEHB B TpeX HOBHIX ropogax: Kyi6uuense, Ceepa-
JIOBCKe H [lHempomeTpoBcke H HadaTb CTPOHTENBLCTBO B TOPOgax
Pure, Anma-Ate, Omcke, Uensa6uncke, Kpacuosipcke.

Byny’r pa3pa60TaHb1 TEXHUKO-3KOHOMHYECKHe OGOCHOBaHHA H
NPOEKTbl CTPOHTENbCTBA METPONOJMTEHOB B ropopax [owenke, Ka-
3aHu, PocroBe-Ha-Jlony, Yde, T. e. B ABeHAAUATOH NATHACTKE GYAYT
3KCM/IyaTHPOBATbCA METPONOJHTEHBl B 14 ropomax, a IPOEKTHPO-
BaHHEe H CTPOHMTEJNbCTBO GyleT npou3BoAHThes B 23 ropogax CCCP.

Bosabuloe BHHMaHHe 6y[eT YAeAsiTbCH PEKOHCTPYKUHH AEHCTBYIO-
ILHX MEeTDOIIOJHTEHOB, 4YTO BHI3bIBAETCA POCTOM HaceseHHs TOpOLOB
1 ofbeMa MmaccaXHpPCKHX [€PEBO30K.

Ha kosbieBoft nnHHH MOCKOBCKOIO MeTPONOJHTEHA pa3Mephl
ABH)KEHHSl yBejauuaTcsi Ha 3—5 map moe3goB B yac, Ha KasaHuuH-
CKOH JIHHUM Ha 5—7 map rnoesgoB B uac.

Ha CaartounHo-bpoBapckoii auHMH KHEBCKOTO METPOMOJHTEHa
B 1988 r. pasmepnl [IBHKEHHS BO3pacTyT A0 45 nmap noesfos B 4ac.
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B uensix ysesHuYeHHs NMPOBO3HOH CNOCOGHOCTH KOJIHYECTBO Ba-
TOHOB B cocTaBe B GaHxkafluve rogel Tak:ke yBejauuyarcs. Tak, Ha-
npuMep, Ha MHHCKOM MeTpOMNOJHTEHe 4YHCJAO BATOHOB B COCTaBe
Bo3pacter ¢ 4 1o 5, a B Epesane —c 3 no 4. Ha Mockosckom
merpononutene Ha Ceprmyxockol W Kanyxcko-Pukckoll JuHHAX B
Noe31e BMECTO 7/ YCTAHOBJEHO 8 BAroHOB.

CoBeplLIeHCTBOBaHHE MEPEeBO3OYHOIO Ipouecca H  yaydlleHHe
KyabTyphl OOC1YKHMBAHHS MMACCa)KHPOB TPeBYyOT paJbHEHlIero Imo-
BHILUIEHHSA HANEeXKHOCTH paboOThl TEXHHYECKHX CPejCTB, NPEeXIe BCEro
MOABHKHOFO COCTaBA H 3CKaJaTopoOB.

Hasa obecnedeHusl gOCTATOYHOH PEMOHTHOH 6asbl TeXHHUYECKHX
cpeactBs merponoantenoB go 2000 r. 6yayT co3gaHbel IIPOH3BOL-
CTBeHHbIe 6a3bl 1Js1 OGCAYXKHBAHHS HECKOJbKHX METPOINOJHUTEHOB.

Ha KueBckom wmeTponojuTeHe, Hanpumep, 3aBepuUleH BBOJ B
SKcIAyatayuo 6a3pl MO PEMOHTY MOJABHIKHOFO COCTaBa, MOLUHOCTh
KOTOpOH yaoBJeTBOpUT norpebHOCTH KakK Kuesckoro, tak H Xaps-
KOBCKOTO H [ HENpPONMeTPOBCKOro METPOIO/IHTEHOB.

B nBenaguarofl nATHUIETKE NAAHHPYETC CTPOHTENbCTBO HOBOH
6asnl B Tauwkente ¢ yderom norpeGHoctell merponoantTenos Hoso-
cubupcka, Csepaaoscka, Kyf6uimesa, a B T6Guaucu aas Epesana
H baky.

Ha MockoBckoM Merponoaurtene 6ygeT 3aBepileHO CTPOHTENb-
cTBO BBIXHHCKOIMO 3aBoja IO PEMOHTY BAroHOB, I[PEIYyCMOTPEHO
Hauaso PEeKOHCTPYKUHH 3aBoja [0 PEMOHTY MOJBHKHOIO COCTaBa
B paitoune sjekrponeno Cokod.

B 1986—1990 rr. mpeacTOHT BBECTH B 3KCIyaTauuio 9 3JeKTpo-
geno Ha MockoBckoM, Jlenunrpagckom, TaumkeHTcKoMm, Ky#6i-
meBckoM, CBepAJOBCKOM H JIHENPOMNeTPOBCKOM METPOMOJHTEeHAaX.
[TpenycmarpuBaerc TakxkKe CTPOHTENLCTBO NOTOUHBIX JHHHH aJs
peMOHTa BAroHOB H OGOPYIOBAHHSA, KOJECHLIX Map, Te1eXeK, TAro-
BbIX jgBUratenedl Ha MockoBckoM, JlenuHrpagckom H KHeBcKom
METPONOJUTEHAX.

dna Gosmee MOJHOFO YOBJAETBOpeHHS NoTpeGHOCTEd Merporno-
JUTEHOB B PEMOHTe 3CKasatopoB Ha MOCKOBCKOM MeTPOIOJHTEHe
K 1990 r. 6yner 3HAuUTENbHO YBEJHYEeHA MOWHOCTE OMBITHOrO
sJeKTpomexaHuueckoro zapoga (OOM3) no pemoHTY 3CKaJgaToPOB,
4TO MOJHOCTBIO oOfecneudT noTpebHOCTh GoJabiied 4acTH MeTpo-
MOJIATEHOB B PEMOHTE.

Ha Jlennurpamckom MerpomosinTeHe Takke OYAET COOpYyXKeHa
pemoHTHas 6asza 3CKaJaTOpOB.

Ha Kuesckom wmeTpomnonureHe 6yayT pacilupeHbl MacTepCKue
10 PEMOHTY O6OPYIOBAHHS.

Takum obpazom, merponoautedsl K 1990 r. 6ynyt uMerb gocra-
TOUHBIE PEMOHTHBiE MOILIHOCTH, ofecleunBaloue NOTPEGHOCTH
merponosuredoB 1o 2000 r. .

B nacrynatoweli natunerke Heo6xogum ewe 6oJee TecHbIH KOH-
TaKT C HAYYHO-TEXHHUYECKHMH H NPOEKTHbIMH OpraHH3auusaMHu. [Jo-
Tpebyercsl ewie 6oJee TECHO COMHM3HTbL HAYKY H 3KCILIYATALHIO 1/
yCrneUIHOr0 BHEAPEHHS Ha METPOIOJHTEHAX OCHOBHBIX 3ajaHHi
Hay4HO-TeXHHUecKol mporpammel 1986—1990 rr.
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COBEPILIEHCTBOBAHHE 3KCIJIYATALLUH
METPONOJIMTEHOB

§ 45. OcHoOBbI 3KCnJayaTauHH

OcHoBHOH 3ajavell MerpononuTeHa siBJsiercsa obecrneueHHe Gec-
nepebOAHBIX [epeBO30OK NacCa)KHPOB B TOPOje B COOTBETCTBHH C
YTBEPKIEHHBIM IIJIAHOM H BO B3aHMOAEHCTBHHM C APYTUMH BHIaMH
Tpaucnopra. Ha ocHoBawnu mnana naccaXXHpoONEepeBO3OK pPaccyu-
THBAMOT NOTPEOHOCTh H CTENeHb HCIIONb30BAHHUA TEXHHUECKHX
CpeicTB, IMpexjae BCEFO MOTOPBArOHHONO MOJBHUXKHOIO COCTABA,
craHuui, nytu, ycrpoiict8 CLIb u cBA3H, aBTOMAaTHKH, ONpeessiioT
HEOOXOMHMYIO YHCJAEGHHOCTb 3KCIMIyaTallMOHHOro MNepcoHaja H ycra-
HAB/JHBAIOT NOPANOK [NeHCTBHUA pPabOTHHKOB, CBA3AHHLIX C [BHXKe-
HHeM I0e3/0B.

3ajaHHble NMacCa)KHPOMOTOKH SIBASIOTCS OCHOBOH [/ COCTaBJje-
HHA rpadHKa BHXKEHHS I0e3]0B, KOTOPLIA KOHUEHTpHpYyeT B cebe
pellleHHe KOMILIEKCA 3ajad [0 OPraHH3auHH [BHXKEHHA IOE3[0B H
nepeBO3KaM MaCcCa)KHpoB.

I'padukomM ycranaBauBalOTcs HEOOXOAHMbBbIE PA3MepHl JBHXKEHHS,
BPEMA OTHPABJCHHA U MPHOBLITUA NOE3J0B HA CTAHIHH, CKOPOCTH
JIBHXKEHHA MO [IePerOHaM W Y4acTKy H HEKOTOphle ApyrHe napaMerphl.

B coumasnncrHyeckoM ofigectBe 3KCIiyaTapHoHHaA pa6ora
METPOIIOJMTEHOB OCHOBLIBAETCA Ha [JaHOBOH FoCynapcTBEHHOH
cHCTEME XO31HCTBOBaHHA, uTO ofecrneunBaer BbICOKHH yPOBEHb opra-
HH3ALHH [BHMKEHHA MOe310B H [EePeBO30OK I[1aCCa)KHPOB IIPH MHHH-
MaJabHBIX 3aTparax.

JKCNyaTauuoHHOH HayKOH Ha OCHOBe aHaJju3a pPabOoThl TeXHH-
4eCKHX CPeJCTB, H3ydeHHSI 3aKOHOMEpPHOCTeH OpraHu3aldH [epeBo-
30K Nacca)KMpoB B ropojax, HCHOJb30BAHHA ONbITA PabOThl XKeaes-

" HbIX gopor Bb[p&éOTaHbI [IpakKTHYeCKHE DPEKOMEHJalHH IIO!

ONTHMAJILHOH H 6e30MacHOH OpraHH3alHH [BHXKEHHSI H Iepe-
BO30OK [1ACCAXHPOB;

HauboJiee PalHOHAJbHOMY HCMOJB30OBAHHIO BAlOHOB, YCTPOHCTB
nytd, CIIB wu cBsA3u, PEMOHTHBIX TPEANPHATHH H APYFHX TEXHH-
4EeCKHX CPEeJICTB;

Pa3BUTHIO NPOMYCKHBIX H MPOBO3HBIX CIMIOCOGHOCTEH JHHHHA METpO-
[IOJIMTEHOB; ,

YCTAHOBJIEHHIO TeXHHUECKHX HOPM [POEKTHPOBAHHS H CTPOHTE/b-
CTBdA, & TAaKXEe 3TAlHOCTH U CPOKOB pPAa3BHTHA H PEKOHCTDYKUHH
JIHHUH MeTPOIIOJHTEHOB,;
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BHEJPEHHIO HOBeHLIMX NPHEMOB OpraHH3auuH paboTel AMCIET-
4ePCKHX y4acTKOB CTAHLHH M PAlHOHAJbHBIX NPHEMOB OpraHH3auHH
NyTeBbIX H PEMOHTHBIX paboT.

COBeTCKHE yueHble-KeIe3HOAOPOKHHKH, HCHO/b3ysA OMNbIT Mepe-
HOBHKOB MPOM3BOACTBA H IepeJOBHIX NPEANPUATHH, pa3pabotanu
OCHOBHBbIE IIOJIOKEHHs MO OpraHH3auud paboTel AOPOr, KOTOpbIE ¢
YUeTOM HEKOTOPHIX OCOOEHHOCTEH YCMEeIHO NMPHMEHSIOTCA Ha MeTpo-
MOJIUTEHAX.

IT10 mpexae BCero:

TEOpHUsl IMOCTPOEHHA rpauka [BHKEHH H METOAHKa pacuera
MPOMYCKHBIX CIIOCOOHOCTEH YyuaCTKOB;

TEOpUA OpraHu3auMu paboThl CTAaHUMH W TepecafouHblX Y3J0B
C y4eToM ONbITAa PaboThl NEPeAOBHIX KOJJNEKTHBOB, KOMILJIEKCHOTO
BHEAPEHHs] aBTOMATHKH, HOBeHIEH TeXHHKH H TeJeMEeXaHHKH;

HOBble [IPHEMBl pPAacCPeJOTOUEHHS [acCaKHPOIOTOKOB MeXny
TPYNNOH CTAHUMH MyTeMm IepegadH 4acTH MaccakKMpoB HauboJee 3a-
TPYXKEHHBIX CTAHLHUH Ha MeHee 3arpy)KeHHble H KOOPJHHAILHH paboThbl
BCEX BHOB FOPOACKOrO TPAHCIIOPTA;

H3yyeHHE [acCa)KHPOMOTOKOB METOAOM ydueTa [accaKHpoB,
NOJIb3YIOILHUXCS METPONOJHTEHOM, H pazpaboTka Mep IO HX MOJHOH,
cBoeBpeMeHHOH M Oe3onacHOM gocCTapke Ha CTAHUMHM HAa3HAUEHMS;

pa3paloTKa TEOPHH, CHCTeMbl KOHTPOJSI H COBEpLIEHCTBOBAHHSA
3KCIMIyaTalHH 3. II. C. M YCTPOHCTB 3/1€KTPOCHA O KeHus.

PasBuTHe 3xcnsiyaraunuoHHol Haykd Gasupyercs Ha onmTe pabo-
Tl MOCKOBCKOTO METPONOJHTEHA, 3aJ0XHBLUIEIO OCHOBHbIE HAaNpan-
JEHHMs OpPraHU3alHMH [BHIXKEHHS NOe3/[0B H OOCJYXKHBAHHA [acca-
XKHPOB, JICHHHTPAACKOrO METPONOJIUTEHA — IO KOMIMIEKCHOMY BHEJ-
PEHHI0 TeXHHUYeCKHX cpeAcTB, obecneyuBalOUHX COBEPLIEHCTBOBA-
HHE BCETO MEPEBO3OYHOrO Ipolecca, KHEeBCKOTO METPONoJHTeHa —-
MO OpraHu3anuu paboTwl CTAHUHMH C MOMOILBIO TEJeBHIEHHA H HO-
BeHIINX CPEnCTB aBTOMaTH3auuH. B paspaboTke TEOPHH COBEpPLIEH-
CTBOBAHHUA 3KCNJIYATAalMOHHOH pPabOoThl HCIO/Nb30BAH ONBIT PaBoOThl
H IPYTHX METPOIOJHTEHOB.

BaKHbIM yC/OBHEM NOBHLILIEHHS] CTENEHH HCMOJIb30BAHHS TEXHH-
UECKHX CPEICTB SIBJAETCS TeXHHYECKOe HOPMHDPOBAHHE, KOTOpoOe
A0/XKHO oOOecneddTbh MakKCHMa/bHOE YCKOpeHHe o6opauuBaeMoCcTH
MOABHAKHOTO COCTABA M COKpA€HHE PAacXO[0B Ha €ro CoAepKaHHe.

Ilpn yTBepKAEHHH TEXHHUECKHX HOPM YUHTBIBAIOTCS CKOPOCTH
JABHXKEHHs], TPOMYCKHBIE CNOCOGHOCTH  y4acTKOB, OCOGEHHOCTH
3KCMIyaTallud TATOBBIX CPENCTB.

[si OMepaTHBHOIO COCTABJEHHA HODMAaTHBHBIX AOKYMEHTOR,
pacueta HOPM M pa3palOTKH BapHaAHTHBIX Pa(HKOB Ha KaXaoMm
METPOMOJAUTEHE CO3/aH BhIUHC/AHTENbHBIA uneHTp. BLL merpomnoaure-
Ha pellaeT HE TOJbKO 3KCIyaTalHOHHBIE, (DHHAHCOBO-KOHTPOJbHBIE
H Jpyrue 3ajaqd, HO M obecrnedHBaeT HENPEpPLIBHBIH KOHTPOJb 3a
opranusalMell JBHKEHHS, PACXOLOM 3JEKTPOIHEPTHH HAa TATY MOes-
OB, Tpa®HKOM HCIOJNIHEHHOTO ABHMXKEHHS H 1.
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" BOIUTE/NbHOCTb

3pecTHO, 4TO HHTEHCHBHOCTb MEPEBO30K HA METPONOJHTEHAX
HepaBHOMEpHA B TedU€HHE CYTOK (B YTPEHHHE H BedepHHe qach! OHa
Ha 35—40% Bpbiuie, uem B 06bluHOE BpeMs), B pasjHuHble JHH He-
Aend (B BOCKpeceHbe H Mpas3JHHYHBIe AHU HAOJOAAeTCH CHUKEHHE),
OHA 3aBHUCHT TakKe M OT BpPEMEHH roxa.

Ha orpenphelx MeTpomosHTeHAaX HHTEHCHBHOCTh [€PEBO30OK 3a-
BHCHT [dajKe OT MOTOAHLIX YCJOBHH: 3UMOH [PH MOXOJOAAHHUAX H
cHeromajax oHa BO3pacTaeT, a JeTOM TPH MJIOXOH M[Oroje CHH-
kaercsd. Tlojobuas, mopoli Henmpeackasyemasi, HEpPaBHOMEPHOCTb
TpeGyeT UMeTb B 3alace pe3epBHbIE MOE35a W MOe3/Hble OPHrampl.
PesepBHble cocTaBbl BBOAATCA B neHCTBHE MO Mepe HeOOXONHMOCTH
MO MPHKA3y MOE3ZHOro AHCHEeTUEpa.

OnHoM W3 OCHOBHBIX 3ajau, TPeOYIOLIUX pelleHHH, SABJSAETCS
MOBHIUEHHE CKOPOCTEH [ABHMKEHHA, a CjenoBaTe/bHO, H COKparle-
HHe BpeMeHH Ha moe3aky. Had 3Toro Heob6xoauMoO 0O6eCNedUTb XO-
poliiee COAEPXKAHHE MOYTH HAa MepPeroHax, BBICOKYIO HAaleKHOCThb
TeXHHYECKHX CPeACcTB, mpexpae Bcero ycrpodcrs CILIB u cBsasm, a
Takxe MAaKCHMaJbHO HCHOJIb30BATh TATOBO-3HEPreTHUECKHE BO3-
MOKHOCTH MOTOPBATOHHOIO MOJABHXKHOIO cocraBa. Hemasnosaxuoe
3HayeHHe HMeeT M COKpalleHHe BPEeMeHH CTOAHOK Ha CTaHUHMAX,
TaK KaK MX [JHTEJbHOCTh BO MHOTCOM OMpefeasieT MOPONYCKHYIO
CMOCOBHOCTb YUaCTKOB. ,

[naBHoe yHpapseHHe METPONOJHTEHOB MHUHHCTepcTBa nyTei
cOOBHIEHHA 3a/deT Ka)KioMy METPONOJHTEeHY TOAOBOH II1aH mepe-
BO3KH [acca)XMpoB ¢ pasbHBKOW Mo KBaprajsam M MecAuaM. Ha
OCHOBAHHH 3TOTO IJIaHA YyCTAHABJUBACTCA 3ajaHHe NO (HHaHCH-
POBAHHMIO MEPEBO30K, COANEPKAHUIO HEOOXOAMMOIO LITaTa H HEKO-
TOpBle ApYyTHe NMOKaszaTeJH.

FpagukoM [BHXKEHHS OMNPENeNsOTCA 3aJaHHsl [0 Y4acTKOBOH
U TexHHueckoH ckopocTH. [leperonHoe Bpems xo4a KaxKIOro MOe3/1a
3a/aercsi B COOTBETCTBHHM C YTBEPMKIEHHOH IONYCTHMOH CKOPOCTHIO
H TATOBBIMH BO3MOXKHOCTAIMH [OJBHXKHOIO cocrasa. Merpomnosure-
HaM yTBEPKAAWTCA [JIaH [accaxxupoobopoTa, OTIPAB/IEHHS Nacca-
JKHPOB, @ TaKMXe 3KOHOMHuUeCKHe MOKasaTe/lH, B TOM YHUCJAE IJIaHO-
Basi NpUGHLIb, pPeHTabesbHOCTh, ceGeCTOMMOCThL MePeBO30K H MPOHU3-
tpyaa. Jas  maaHoBO-yOBITOUHBIX — [IPenNPUATHH
YTBEPKAAETCA IJIAH BbLAEJEHHS AOMOJHHUTEIbHOH HOTALHH CPEeACTB
Ha TMOKPBITHE PaCXOMAOB.

[as pyKoBOACTBA METPOIOJHTEHAMH paspaboTaHa JgOTHYECKas
CXeMa YIpaBJeHHs, OTJIHYHAA OT OGLICTPUHATOH CTPYKTYPhl KeJje3-
HpIx popor. LleHTpanbHblM oOpraHoM ynpan/ieHusi B MuHHcTepcTBe
nyTed cooluieHusl siasiercs [,aBHOe ympaBjaeHHe MeTPONoJuTe-
HOB, KOTOPO€ PYKOBOAHT paloToil BCEX METPOMOJNHTEHOB. I J/1aBHOE
YIIpaBJ/eHHe HMEET B CBOEM COCTABE OT/AEJbl: 3KCIAYaTallHH, MOABHK-
HOTMO COCTaBa, TEXHHUECKHW, TYTH H TOHHEJbHBIX COODYXKEHHH, BTO-
poli oTaen, NJaHOBBLIA, (uHAHCOBBHIH M I1aBHOTO peBH3Opa MO
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()GSOHaCHO(E'TI/I ABHMKEHHSA, 5CKANATOPHOTO XO3AHCTBA H 3/1eKTpoMe-
XaHHYECKHH,

B TaaBHom ynpasnenuu umeercs YnpassieHue KamuTanbHOTO
CTDOHTE/IbCTBA W PEKOHCTPYKIHH METPOIMOJAHTEHOB, B COCTAB KOTO-
POTO BXOAAT TPH OTaeNA: MPOU3BOACTBEHHbIH, TeXHHUECKHH H OTHeN
obecrneyeHusi 06OpyIOBAHHEM.

OcHoBHbIMH 3agauamu TaBHOTO VIIPABJEHHA METPONONHTEHOB
ABAAIOTCS:

TTOCTOAHHOE DYKOBOLACTBO H KOHTPOJb BCEil IKCITyaTaHOHHOH,
SKOHOMHHECKOH M (DHHAHCOBOH [GATENBHOCTH METPONOAHTEHOB:

oGecreyeHHe HCIIPABHOTO CONEPIKAHUS BCeX TeXHHUECKHX ycrpoﬁcrr;
U 0o6OpYyIOBaHHSA (BAroHOB, MyTH, yerpodcts CLIB, cBfisH, smep-
FETHKH, 3CKajaTOPOB, CAHHTAPHO-TEXHHUECKHX YCTPOHCTB H ap.)
METPOIIOJNHTEHOB; OCYIIECTBJICHHE HEOGXONHMBIX OPraHH3AIHOHHO-
TEXHHUECKHX Mep Mo ofecneueHHio ux OecnepeGoiiHoli M Gesomac-
HOH paboThl; 4

OpraHHsanus 3KCIAYaTauuoHHOH paBoTel Ha METPONOJMIUTEHAX
IYTEM DPEryJIMpPOBaHHS PA3MePOB [BHIKEHHA B COOTBETCTBHH C IIO-
TPeGHOCTAIMH B NMePEBO3KAX MAaccaKUPOB;

OPTaHU3aLHA DEMOHTA, PEKOHCTPYKUHH H MOEPHH3AUHH TeXHU-
HECKHX  CPeACTB, MpOBeNEeHHE HEOGXOLAHMBIX Mep MO MOBBILICHHIO
KdueCTBA DEMOHTA, Pa3paboTKa TeXHONOTHYECKHX IMpPOIECCOB, HOP-
MATHBOB W NPABHJI, BHeLPEHHE ONTHMAJBLHON CHCTEMH pEMOHTa,
CHHKEHHE [IPOCTOEB H COKPALIEHHE CPOKOB DEMOHTA YCTPOHCTB M
060pyn0BaHHA;

OCYLIECTB/ICHHE HEOOXOAMMBIX MEP M0 yy4IIEHHIO HCMOJp30BA-
HHSl TeXHHYECKMX CPEeICTB NpPH MHHHMAJbHBIX 3aTparax, pacmpe-
ACJICHHE MOTOPBATOHHONO MOABHKHOLO COCTABA MEXKIY METPOMO:
JAHTEHAMH B 3aBHCHMOCTH OT MOTPeGHOCTH;

paspaGoTka NepcleKTHBHHX, MATHIETHHX, FOJOBBIX, KBapTab-
HBIX M MECAUHBIX [JIAHOB MePeBO30K, (HHHAHCHPOBAHHUSA, KpPELUTO-
BAHW, a TaKkKe [AHOB CTPOHTENbCTBA, KANHTANBHOTO PEMOHTA H
OGeCNeueHH ] ITHX [LIAHOB TPYNOBLIMH pecypcamu;

OpraHu3auus BeeHl XO3AHCTBEHHOH NeATeNbHOCTH, yuyera U or-
HETHOCTH, HOBHIX YC/OBHH NJAHHPOBAHHS H 3KOHOMHYECKOLO CTH-
MYJMpPOBAHHA MO ONBITY Benopycckoit, MOro-3anagmoii u ITpu-
AHEMPOBCKOH LOPOT; MPOBELEHHE Mep MO CHHKEHHIO PACXOI0B, cele-
CTOMMOCTH NEPEBO3OK, YKPEIIEHHIO X03DPACUETA, YIY4LIEHHIO HCIIOJIb-
30BaHHA OGOPOTHBLIX H OCHOBHBIX CPECTB:

aHAa/IU3 XO3AHCTBEHHOH [eATENbHOCTH MOLBELOMCTBEHHbIX npes-
PHATHH TyTeM MPOBENEHHS PEeBU3HI H NPOBEpOK;

OCYIIECTB/IEHHE (DUHAHCHPOBAHHA MPEANPHATHA H KOHTPOJbL 38
BBITOJIHEHHEM (DHHAHCOBBIX IJ1AHOB;

PYKOBOACTBO HayYHO-TEXHHHECKHMH pPa3paboTKamH, Bbigaya 3a-

AaHMH HA KOHCTPYHPOBAHHE HOBBIX BATOHOB, 3CKAJATOPOB H APYIHX
TEeXHHUYECKHX CPEICTEB;
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KOHTPOJb 38 NPOEKTHPOBAHHEM HOBBIX JHHHH M KadyeCTBOM
IPOEKTOB.

Bcemn nayunbimMM paspaGorkamH B cHcreme MuHHcTepeTBa my-
Teldl coobmenusa Benaer Bcecolosuslil HaydHO-HCCAEAOBATENbCKHA
HHCTHTYT Kejesnomopoxuoro tpauncmopra (BHUWMXKT), nmetowui
B CBOEM COCTaBE OT/IejeHHe MeTPOINOJHTEHOB, KOTOpOe paspaba-
THIBA€T M BBHZdeT HaydyHo OOOCHOBAaHHBHIE pDEKOMEHIAIHMH MO CO- .
BEepLICHCTBOBAHHIO TEXHHUECKHX CPeICTB H  3KCIJAyaTamHOHHOH
JEATEIbHOCTH BCEX 3BEHBEB METPOIOJHUTEHA.

BHHUW)KTom BolmosiHeHsl H BBIMOAHANOTCA psAg pabdor, Halpas-
JIEHHBIX Ha yBejHdYeHHe MPONYCKHOH H MPOBO3HOH CMOCOGHOCTH AHHHUA
C OJHOBDEMEHHbIM IIOBbllIeHHEM 0(e30MAaCHOCTH JBHXKEHHA MOe3J0B,
COBEpIIEHCTBOBAHHE KOHCTPYKIHH MMOIBHMKHOMO COCTABA M 3CKaja-
TOPOB, NYTEBHLIX M TOHHEJbHHIX YCTPOHCTB, MexaHH3auMH pabor,
yAy4lIeHHEe KYJAbTYPbl OGCAYKHBAHHSA MACCANKHPOB.

BHHHW)KTom paspaGorana u BHejpeHa CcHCTEMA aBTOMAaTHue-
cKoro perysaupoBauusl ckopoctd (APC). 1o Texnnueckoe pelleHue
SABJAETCA, KakK H3BECTHO, OCHOBHOH cHcTteMoH 06e30MacHOCTH [IBH-
KeHHsI H ofecleddBaeT TOYHOE BbINOJHEHHE TpadHKa C MAakcH-
MajbHOH B MHDe HHTEHCHBHOCTBIO [BHKEHHA M0e3n10B — 45 map
MOe3/10B B uac.

B wuacrosimiee BpeMa 3akoHueHa paspaboTKa HOBOH ycCOBep-
HIEHCTBOBAHHON CHCTEMBl aBTOMATHUYECKOrO YIIPABJEHHUS [IBHKEHHEM
moesgos (ACY JIIM), koropas mHo3BossieT MNOBBLICHTb CTeNeHb
6e30MacHOCTH IBHIKEHHS [Oe310B, NPOINYyCKHYX H MPOBO3HYI CIO-
COOHOCTB JIMHHH (B 4ac MHK MOXKHO OYyjerT IONONHUTENbHO Mepe-
BO3UTb 20-—25 THC. acca)KUpPOB HA OJHOH JIMHUH).

B craguu BHeapeHHs HaxoguTcsl paspaboTaHHas HHCTHTYTOM
chucrema ynpassendsa paboroll crauuud (CYPCT), koropas mo3so-
JsieT 110 HOBOH TEXHOJOTHH YNPABAATb BCEMH TEXHHUECKHMH Cpej-
CTBAMH CTaHLUHH.

Onobpena «CxemMa KOMIJIEKCHOTO PA3BUTUS TpaHCmopra r. MocKahl
no 2000 roza», B KOTOpPYH BOULIM paspaboTaHHble HHCTHTYTOM
NPeJIOKEHHS B YACTH PA3BUTHS METPOINOJHTEHA. )

BHHUHW)KTom c yuactuem apyrdx opraudsauufi paspaboTaHo
TeXHHKO-3KOHOMHUeckoe ofocHoBauwne (1320) mo co3paHuio CKo-
POCTHHIX JHHHH MeTpONojHTeHa s MOCKBHI.

Hokaszana TexHHYecKassh H 3KOHOMHYECKas IeJeco06pas3HOCTD
CTPOHTENBLCTBA TAKHX JMHUHA B TpUHaanaToH NATHJAETKE, uTo obecre-
UHT CHHXKEHHe CPeIHHX TPAHCHOPTHHIX 3aTPAT BPEMEHH HAacCe/eHHS
MHHHMYM B |,5 pasa, moBbilieHHe MPONYCKHOH H MPOBO3HOH CHO-
cobHocTH Ha 25409 wu yaydileHHe KyAbTYpHl O6GC/IYKHBaHHSA
naccaHpos.

Co3naHHe CKODOCTHHIX JIHHHH MeTpPONOJHTEHAa MNpejCTaBsdercs,
TakuM 00PasoM, eNHHCTBEHHBIM MPABHJBHBIM pellleHHeM B leje
COBEPLIEHCTBOBAHHA DPabOTbl TOPOACKOrD IAaCCa)KHPCKOTO TPaHC-
nopra.
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§ 46. Ipaduk aBHXKEHHA nOe3noB

OcHOBOH NaHA 3KCMIyaTALHOHHOH JeATEeJbHOCTH MEeTPOIOJH-
TeHa sfBAferca rpauK aBHXKeHHs moesnoB. Mcxoas u3 rpaduka
ABHKEHHS MOE3/10B yCTaHaBAUBAETCA 006beM paboThl Ka)KaoOro Mop-
pasjeseHnsi, OGecleuuBalONIEr0 [BHXKEHHE [0e30B, B3AHMOell-
CTBHE MEX1Y HHUMH, TEXHHYECKHE HOPMbl HCIMOJL30OBAHHSA [O1BHK-
HOroO cocraBa, MOTPeGHOCTh B paGouell cule H MaTepHaJbHbIX pe-
cypcax, HeoGXONHMbIX /17 BBIMOJHEHHS 3a1aHHBIX PA3MEPOB epe-
BO30K, H 3(Q(}eKTHBHOE HCNOIb30BAHHE TEXHHHECKHX CpenCTB.

Fpapuk nBHMKEHHs M0e310B — 3aKOH g/ BCeX pabOTHHKOB
merponosiutena. Mcrnosnsenne rpacguka 10/1KHO OGECHeUHTb:

BLIIIO/IHEHHE [UIaHA [1€PEBO30OK [1aCCaXKHPOB, ObICTPOE Kauye-
CTBEHHOE, 6e30MacHoe H y1o6HOe HX IepeMeieHHUE;

6e30MacHOCTh [BHMKEHHS MOE310B M0 IMEePErOHHbIM, CTAHLHOH-
HbIM COQHHHTE/bHBIM, MAPDKOBLIM H JEIOBCKHM MYTAM;

ONTHMAJBHYIO CKOPOCTh [BHXKEHHS T0€310B H HauJyulllee HC-
MOJb30BAHHE MOABHMKHOTO COCTABA NPH 3KOHOMHOM PACXOLOBAHHMH
3J1€KTPO3HEPTHH;

COT/IACOBAHHOCTb B pafoTe CTAHUHH H MPHJEraloniHX Y4acTKOB,
a TaKXKe Hau/ydllee HCIOJb30BAHHE HX [POMYCKHOH CIOCOGHOCTH:

COG/IONeHHE YCTAHOBJICHHON MPOLOIKHTENLHOCTH HENpPepbiBHO
paboThl JJIOKOMOTHBHBIX Gpuraj.

I'padpuk pBHKEHHA mNOE37 0B paspabarblBaercss Ha METPOIMOJIH-
TEHE C y4eTOM Da3aMepoB [BHIKEHHS MOE3[0B, YTBEPKIEHHbIX IaB-
HeIM yhpasaenuem merponosnresoB MIIC u maaHom o6opora co-
CTaBOB.

Ha ochose rpaguka onpeseasior:

pasMepbl JBHKEHHS MOE3/0B IO 4acaMm CYTOK HA Ka)KAOH JHHHH
H ydacTKe OTANbHO aJsi pabouHx, cy66OTHHX, BOCKPECHBIX [Heil,
Ha JIETHHH U 3UMHHUH [Iepuoabl;

HEOOXOIHMO€ KOJIHUECTBO MO€3710B H BATOHOB B MO€3f€;

YHaCTKOBBIE H TEXHHYECKHE CKOPOCTH [ BHKEHHS;

BpeMs OTHPABJEHHS IOE3J0B CO CTAHUHH, MPOIOIKHTEILHOCTD
CTOSTHOK, MOPSIZOK C/AE10BAHUA HX IO MEPEroHaM H JHHHAM;

BpemMsi 060pOTa COCTABOB HA KOHEUHBIX CTAHIHSAX:

AJMTEJbHOCTh HAXOXK/EHHSI MOe3J0B B OTCTOE (45 TeXHHYe-
CKOro OCMOTpPa H pEeMOHTa) H B pesepBe (IIPH HEPABHOMEPHOCTH
JUBH KEHHST) .

O BCex OTK/IOHEHHFX [0€310B OT rpaduKa LeKypHbie MO CTaH-
[IHOHHBIM TOCTAM LEHTPAJNH3aLHH, ACKYPHBIE [0 CTAHIHH, MALlIH-
HHCTBI-HHCTPYKTOPBI, JIOKOMOTHBHbi€ GPHIagbl HEMEJEHHO YBELOM-
JAIOT €XKYPHOTO MOE3JHOro jgHCHeTdepa. B HCKAIOYHTENBHBIX Cay-
4afX ACKYPHbIHl MMOE3NHOH AHCIIeTdep MOMKET H3MEHHTb pasMephl
ABHXEHHA B CTOPOHY CHHXKEHHS C T[OC/AeLYIOIHM YBEIOMJEHHEM
06 3TOM Haya/lbHHKA METPOINOJHTEHA.

KauecrsenHoe BbiMosiHeHHE rpadMka 3aBHCHT OT HALEXKHOCTH
H UeTKOCTH pabOThl TeXHHYECKHX YCTPOHCTB, oOfGecnequBaroux
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6e30MaCHOCTh ABTOMATHUECKOrO YNPABJAEHHsI H PeTyJHPOBAHHA CKO-
pOCTH [BHIKEHHSI [10€3[0B, CPEACTB CBfA3H, JIEKTPOUACOBOrO YCTPOH-
ctBa, O9BM H ap.

DneKTpoyacoBoe YCTPOHCTBO (4achl) MOCTOSAHHO JO/KHO 1aBaTh
O/HHAKOBbIE JAHHbIE O BPEMEHH Ha BCEX CTAHUMAX, MOCTAX [EHTPA-
JIM3a[HH, JHCHETYepCKHX TMOMEUIeHHsIX, B MYHKTax TEeXHHYECKOTO
OCMOTpa COCTABOB, B J€MNO H APYrUX CJAYXKeOHbIX MOMENIeHHSX, pa-
GOTHHKH KOTOPBIX CBSI3aHbl C BBIIOJHEHHEM Tpa(uKa [IBHKEHHS.
JIBH)KEeHHE [Oe310B HA METPOMNOJUTEHAX [POU3BOAHTCA MO MECTHOMY
MOSICHOMY BpeMeHH B 24-4acoBOM HCUHCJ/IEHHH.

CpencrBa cBsi3d ObeclleuHBaioT ONepaTHBHYI paboTy BCex CayKo
u nogpaspenenui. Ha METPONOJIHTEHAX [Pe1yCMOTpEeHa CHCTEMa
yCTpOHCTB NPOBOJHOH CBA3H, MOE31HOH PAgHOCBA3H AJA TPAMBIX
EPEroBOPOB MAIIHHHCTA C JHCHETYEPOM, TPOMKOTLOBOPSIUEro OIO-
BeUleHHS B CaJIOHAX BATOHOB W Ha CTAHUHUAX, AAA HHPOPMaUHH
macca)<HpoB B INyTH CJIe€10BaHHs (B [Oe31€e), CBA3H [acCaKHPOB
C MAUIHHUCTOM, [POMBILIIEHHOTO TEJNEBHEHHSI H 3BOHKOBOH CHrHA-
JIN3ALHUH.

Biiauk rpacduka npencrasiaser coboil rpaguueckoe H3obpaxe-
HHe IBHMKEHHS Ka)JOoro Moe3ja Ha ClenHalbHOH CeTKe, HAHECEHHOH
Ha JucTe onpejeneHnoro popmara. Ha rpacduke HaneceHol naHHble
O BpeMeHH NpPUOBITHSA H OTIIPaBJEHHA [0€30B C KOHEUHBIX CTAHUHH,
MpoC/eNOBaHHsl HX 10 MeperoHaM, CTaHuHAM, COEJHHHTEbHbIM
BeTKaM, a TaKke BPEMEHH 060pOTa COCTABOB HA KOHEUHbIX CTaH-
LHSX, H BbIXOJa HX H3 [ENO HJH OTCTOHHBIX TYMHKOB.

CeTka COCTOMT H3 B3aHMHO NepeceKalouuxcs TOPHU30HTAJbHBIX
M BepTHKa/bHbIX JHHHH. [OpH3OHTa/bHbIE JMHHM 0003HAYAIOT OCH
CTAH[HUH, pPACHONOKEHHBIX HA KOHKPETHOM YdacTKe JIHHHH METpo-
MOJIMTEHA, a PACCTOSTHHS MEXAy HHMH B YCJIOBHOM Maclitabe Mpo-
MOPIHOHANbHbBl [POTSKEHHOCTH MEeperoHoB (B MacliTabe BPEMEHH).
Y Kaxja0# rOpU3OHTAJIBLHOH JIHHHH HAa IOJAX CETKH HAHOCATCS HaH-
MeHOBAHHS cTaHuuil. B BepxHel HJH HHIXKHEH 4aCTH CETKH HaHeCeHbl
JLBE FOPH30OHTA/bHbIE JHHHH, H306paKkalone Neperod (BeTBb) MEXKLY
CTaHUHEHR ¥ NMPHMBIKAIOIWHM K Hel 3JeKTPOojerno.

BepTHKa/bHbIMH JHHHSIMH CeTKa IpapHKa [eJUTCH HA 4acoBbie
nepHoabl, HaunHas ¢ 0 10 24 4acoB, KOTOpbie B CBOIO Ouepelb
pasjeneHbl Gosiee TOHKHMH JIHHHFMH — Ha MATH M OJHOMHHYTHbIE
unTepBabl, CBEPXY H CHH3Y BepTHKAJbHbIX JHHHHA nH(pamu 0603Ha-
yaercs Bpemsl depes Kamawie 5 MHH (5—10—15—20—25—30—
35—40—45--50—55).

JIBH:KeHHE T[0€3J0B IO Y4acTKy rpacHueckH H3006paKkaercs
HAKJIOHHbIMH JIHHHSIMH, [lepeceKalouMMH TFOPH30HTAJ/NbHbIE JHHHH
CeTKH B TOUYKaX, COOTBETCTBYIOUIHX BpeMeHH NpPHOBLITHS, OTIpaBJe-
HHS HJH [POCJEIOBAHHA MOe3ga Mo KaxKaoH CTaHUHH.

[loeaga uerHoro Hanpam/eHHs HAHOCAT Ha TCpaQHK JIHHHAMH
c/eBa BBEPX HANpaBO, a He4YeTHOrO HAMPABJEHHS C/aeBa BHU3 Ha-
npago.

Kaxaomy moesgy mNpucBaupaercss cBofi Homep. Heuerubie Ho-
Mepa HadHHaTCs ¢ uudpsl | 0 moesn caegyer no I riaBHOMY MyTH,
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deTHble — ¢ Ne 2 1 moesn crenyer o 11 rinaBHomy nytd. Hymepanus
MPOLOIKAETCS HAPACTAIOUIUM HTOTOM B 3aBHCHMOCTH OT KOJIHUeCTRA
MPONMYLIEHHBIX NMOE3[10B 3a BpeMsi pabOTbl JHHHH B TeUeHHe CYTOK.

[Toesnam, we npenycmorpenusim rpaHKOM 1BHXKEeHHs, HoMepa
NPHCBAWBAIOTCA TIPH MX Ha3HAYeHHH.

PesepBubiM noesgam, ykasamubiv B rpaduKe, npHcBauBaeTcs
MATHTBICAYHAA HyMepauusa (5101, 5201, 5301 u . 4.), Tae unopa,
HaXON51la7ACH HA MECTe COTeH, YKa3blBaeT HOMep JnHHK |, 2, 3 1 . I,
a N1Be nocsenHHe uHdpbl — HOMep moesja.

[Teperonounsie, o6kaTounble u ApYyrue coCTaBbl, Ha3HayaeMble
MOE3HbIM NHCMIETYEPOM, HMMEIOT TOXE MATHTHICHUHLIE HOMepa, Ha
MECTE LeCATKOB y HHMX cTOMT uudpa 5 (5151, 5251, 5351 u . o),
fnocnenHsisi uudpa osHauaer Homep mnoessa. ITopsainok caenosauus
HX IO TJIaBHBIM MYTAM YCTaHABJAHBAETCS CIelHalbHON HHCTPYKUHEH.

[lpu nasnauewum ponosuuTenbHBIX MOE310B MM NPHUCBaHBAOTCSA
HOMEDA OCHOBHOrO moesfa, 3a KOTOPHIM OH CJlefyeT, ¢ n06aBie-
HHEM c0Ba «OHC» WM «pom». Homepa noesnos wa rpaduke Ha-
HOCATCSA HAl MMHHEH CTAHLHOHHOTO 060pOTa HAa KOHEYHOH CTaHLHH.

B uensx o6ecnevenns ycroiumpoii paGoThl MOTOpPBArOHHOrO
MOLBHXKHOTO COCTaBa, TEXHHYECKOTO 06C/YXHBAHHS, npog uaak-
THYECKOr0 OCMOTpa M PEMOHTA Ka)AOMYy COCTaBy NpHCBAaHBaeTCH
HOMEp MapulpyTa, KOTOPBHIi HAHOCHTCS Ha rpadHK ABHXKEHHs Moes-
LOB (N0 HAK/IOHHOH JnHHH). Tabauuku c HOMepaMH MapuIpyToB
BRICTABJ/IAIOTCS B JIeBOM OKHe KaGHHBI MAUIHHHCTA B rOJOBE H XBOCTE
Ka)X0ro mnoesna.

YTBepKieHHbIE HAYaJIbHHKOM METPOMNOJIUTEHA H COLJacOBaHHbIE
€ TPHYACTHBIMH CJYXKGaMH rpaQHKH [BHXEHHS M0€3[0B BhiLaiOT-
€A Ha TMO3NHOH NHCTIETYEPCKMH MYHKT, MOCThI UEeHTpaJH3alHH,
3/J€KTDOLENO H JIHHEHHble MyHKTHl. Ha ocHOBaHuU rpaduka cocras-
JSI€TCA pacrnHcaHHe NBHXKEHHUs 1M0e3[0B.

Paspa6orkoii rpa¢ukos npuxenns NOe310B 3aHHUMAIOTCH HHXKe-
HEPBI-ANCNETYEPEl (rpadHCTbl), BO3NIAB/ISEMble CTADIIMM HHKEHe-
pOM-JHCIeTYepOM.

Kaxknblt BHOBL cocTaBieHHbI rpapHK MocTynaer K TEXHHKYy-
aHa/M3aTopy, KOTOPHIH Ha OCHOBAHHH €ro paspabaTHIBAET [1J1aHO-
BbIE 3alauus nJs noapasgeseHHil MeTpOMONHTEHA M OGecreunBaer
€XEe/HEBHbIA HX YUeT, a TaKKe MoKasaTelH HCIolb30BaHHS 3J1eKTpo-
TMOABHXXHOTO COCTaBa, 3aBHCALIHE OT OGCTAHOBKH HA JHHHH H YuH-
TBIBAIOLLHE BO3MOXHBIE OTKJIOHEHHS OT HOPMAJIbHON paboTbl TexHHu-
4ECKHX YCTDPOWCTB, BHI3LIBAIOLIKE 3a7epIKKY, OTMeHy MOe3oB H p.

OcHOBHbIM BHIOM rpaduka Ha MeTponoJHTEeHe (mo knaccupu-
Kalluh TPadHKOB JBHKEHHS) sBJAsieTcs napanaenbHeli  rpaduk,
TaK KaK JHHHHM XO1a MOe310B NMapaJselbHbl, T. €. noeaja CJ1enyT
C OIHOH M TOH e CKOPOCTBIO H ONHHAKOBbIM BpeMeHeM cJefoBa-
HHS MEXY KOHEUHBIMH CTaHLHAMH.

Hast cocraBnennss rpaduka npumenus noe3n10B  Heo6X0qHMO
ONpeeJINTh €r0 OCHOBHLIE 3/1€ MEHTHI:

Pas3mepsl IBHXXEHHSI MOe30B;
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rpadguk 060poTa MOABHKHOIO COCTABa;

BpeMsl CJI€1OBAHHs MO MeperoHaM M JHHHH;

HOpDMBI BpEMEHH CTOSIHOK MOe3J0B Ha CTAHUHUAX [Jsl MOCAIKH
H BBICAJKH NaccaxkHpos;

BpeMsi 1/ 000pOTa COCTAaBOB Ha KOHEUHBIX WJIH NPOMEXYTOU-
HbIX CTAHIHAK; .

TeXHHYeCKHe OCOOEHHOCTH CTAHLUHH (BpeMsi Ha npHeM, MaHeBphl,
OTNpaBJ/eHye noesna);

Heo6X0AHMOe KOJHYeCTBO COCTABOB JJs1 3aJaHHBIX pa3MepoB
JBHXKEHHSI.

Pasmepbl 1BHKeHHSI (moYacoBasi MapHOCTb) OMPEAEISIIOTCS 0
BeJIHUHHE 11acCa*KHPCKHX NMepeBO30K Ha KPHUTHYECKOM (JIHMHTHpPYIO-
leM) TeperoHe B TeYeHHe OJHOTO yaca.

Hanpuwmep. 3a 010K yac B 4eTHOM HANPABIEHHH JABHIKEHHS MOE3[10B
Ha 3a]aHHOM neperone 6b1o nepeseseno 30 900 naccakupos B 6-BarOHHBIX
Moe3jax mpd pacueTHOM KOJIMUECTBE Macca)kupos Ha Barod 170, toraa

T 30900
== = 30,29,
nT  6-170 30,

N

rae N — udcio map noesioB, noTpeGHOE I MEPEBO3KH MACCAXKHPOB; €ro
JJIAl JAHHOr'O ¢ay4asl NpHHUMAIOT paBHbiM 30; .
1 — YHCJO BATOHOB B MOE3JE;
T — pacueTHOe 4uCJI0 MAcCaxHpoOB HA BAroH;
IT — uncao naccaxupos, NepeBe3eHHbIX 34 OJMH yac.

Kpurnuecku#l (MMMHTHPYIOUIHH) TeperoH omnpenessieTcss mo pe-
3yjbtataMm o00cJe10BaHHs TNaccaxXHpcKux noTokoB. ObcienoBaHue
NMpPOU3BOAHTCSA Da3HbIMH MeTOJaMH — aHKeTHbBIMH, TaJOHHBIMH, Ofe-
paTuBHbIMH H Ap. IIpHMeHeHHe NPOMBIUJIEHHOTO TeJeBHAEeHHS H
3JIeKTPOHHBIX YCTPOHCTB MOBLILIAET TOUHOCTb YdYeTa Macca’KHpoB.

Ilocnre o6pabotkn MatepHasnoB o6csaenOBaHHsI, 3Hast 0cobeH-
HOCTH (OpMHDOBAHHS M paclpeneJeHus MacCaXHPCKHX TMOTOKOB,
paspabaThiBAlOT pa3Mephbl JBHXKEHHS MO yacaMm CyTOK, THAM Heﬂ?.}lﬁ
(paboune, cy600THHe, BOCKpecHble) H mepHogam roxa (JeTHHH

ui).
3HMltl[o )cyTqubIM pasmepam [BHXXeHHSI NMPOH3BOIHTCS MOCTpOeHHe
rpaukoB 0060p0OTa NONBHXKHOTO cOcTaBa H rpadHKOB ABHKeHHS
NOe3/10B.

IlnanoBele pasmepbl HBHXKeHHS pa3pabaTblBAlOTCSl B KaxKAOM
MeTpONOJINTeHe H yTBepxkiaaloTca [J1aBHBIM yrnpaBJeHHEM MeTpo-
noauresos MIIC.

Ha ocHoBannn «PekomeHpaumii no cocraB/leHHIO MeTpOINOJH-
T€HaMH MJaHOBHIX pa3MepoOB [BHXKEHHSI MO yacaM CyTOK» pacyer-
Hasl CpeHsIsl HACeJeHHOCTb BaroHa onpeaenasieTcs B yachl MHK HCXO-
IS M3 HODMBl IJIOTHOCTH NacCaXHPOB O YeJOBeK Ha OJHOM KBal-
paTHOM MeTpe.

O61iasi YHCJAEHHOCTb Macca)KMpOB B OJHOM BaroHe MpH 3TOM
coctaBJasier ot 170 go 200 yenosexk.
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Bo BrenukoBoe Bpems mpu HOpME TJIOTHOCTH Nacca)kHpoB 3 ue-
JIOBEKA HA ONHOM KBaADATHOM MeTpe O6LIAS YHCJIEHHOCTH Iacca-
KHUPOB B 0nHOM Baroue cocrasjser oT 120 1o 150 yesnogek.

I'paduxn o6opora mortopBaroumbix cocrasos COCTaBJSAIOTCH Ha
pagowe, cy660THHE H BOCKpECHbIE NHH, & TakKxe Ha JeTHHH H 3HUM-
HHH TIEDHONbI HHXXKEHEPOM [emo 10 3KCIMIYaTAUHH HA OCHOBAHHM
pasMepoB 1BHXEHHs, 3ajaHHbIX [JIaBHBIM yhpaBjaeHHeMm MeTpOII0-
JINTEHOB, H MEXDPEMOHTHLIX NMpoGeroB BaroHos. STH rpaduku - onpe-
ACJSIOT OCHOBHYIO 3KCIVIyaTaLHOHHYIO [eSTebHOCTH 3JIEKTPOIENO.
ITo rpaduky o6opora coctasos pis KaX10r0 OCHOBHOTO [ero ompe-
neasiercs:

AHCJI0 cOCTABOB 111 0GecneueHHs rpadHKa IBHKEHHS T0e310B:

CYTOYHBIH NpOGer Ka)jo0ro Barosa; ,

TEXHHYECKOE OGC/]yXKHBAHHE H BHIbl PEMOHTA COCTABOB H Ba-
TOHOB;

FPaQHK TEKYL(ero COfepKanHs COCTABOB:

MPOAOKHTENbHOCTb OTABIXAa H HENpPepbIBHOCTb paBOTHl JIOKOMO-
THBHBIX GpHrag W motpe6HOCTb B HHX.

PaGora kaxaoro cocraBa B Teuenue CYTOK H300paxaercsl Ha
ONpeeeHHOM (opmaTe 6GYyMaXkHOro JHcTa NpsIMOH TOPH30HTA/Ib-
HOH sMHMed. Hauano 31ofl aMHHM 0603Hauaer BHIXO COCTaBa H3
A€TIO HJIH CO CTaHUMH MOCJ€ HOYHOTO OTCTOS, KOHel — BpeMs TNpH-
OBITHSI B 1€N0 HAM HA CTAHUHIO 119 HOYHOrO orcrod. [Jas mooue-
PELHOTO TEXHHYECKOTO OCMOTpA COCTABOB, HAXOAALIHMXCA B 1BHXKe-
HHH, Ha STHX JIHHHAX YKasblBaercst BpeMsi HX OTCTOSl B MYHKTax
TEXHHYECKOTO OCMOTPA HA ONpEeNeNeHHbIX CTAHLHAX HJIH nyTsx
IEM0, a Takxe HauyaJd0 H KOHell TeXHHYECKOro 00C/y KHBAHHSA
TO-1, TO-2, TO-3 Baroxos B LLETO. )

BepTHkanbHbiMH AHHHAMH ceTKa rpadgHuka gesuTcss Ha yacoBble
nepHonel ¢ 5 u 30 MHH yTpa 0 2 u HOuH. Takoe Bpewmsi orfnpe-
AEJSCTCA HAYA/OM H KOHLOM paboThl METPONOJHTEHA IO nepeBo3-
KaM Mmaccakupos.

B nepBoii rpage nauna HyMepauHs MapLIpyToB, BO BTOPOH — MyHKT
BBIXOla cOocTaBa Ha JIMHHIO TOC/e HOYHOrO oTcTos. B mocsenueii
rpade ykasblBaeTcsi myHkr, Kylla 3aXOAHT COCTaB HA HOYHOH OTCTOMH
H HOMep ero mapupyra.

MapuipyTHsauns coctaBos, 3a KOTODBIMH 3aKpelleHsl onpese-
JICHHbIE BaroHbl (M0 HOMepaM), HAauHHaeTcs ¢ uudper 1 (1, 2, 3
4,5,6 urT n). Kaxaplii N€Hb, KPOMEe BOCKpECEHbS H noaeaenbﬂnxa’
STOT HOMEp BO3pacTaeT HA €QHHHILY. ‘

Hanpumep Cocras us Barowos Ne 6061-6076-6] 19-6078-6079-
6069 Bbluien U3 gemo no Mapuipyty Ne 1, Ha caeayowuil AeHb c yTpa
VaplupyT usmensiercss Ha Ne 2 u ganee na Ne 3 u 1. 1. Homep nocaeanero
vMapupyra mensercs Ha Ne |,

Pa6ora cocraBoB na qHHHH O Mmapupytam, no rpadHky 1BH-
/KEHHA TI0E310B 1a€T BO3MOXHOCTb OMNpPENeJHTb CYTOUHBIH MpoGer
Ka)/0ro BaroHa B COCTaBe.
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ITo cyrouHomy mnpoGery BaroHOB OMNpene/siloT: MOCTAHOBKY CO-
CTAaBOB B DEMOHT H KOJHYECTBO H3pacXOQOBAaHHOH 3JIEKTPO3HEPTHH;
COCTABJIAIT TpaHK TEKYLLIero copepKaHHs TOABHXKHOrO COCTABa;
NPOH3BOAAT pacyer NMPOH3BOIHTENbHOCTH TPYAa.

Hna npasHapHOrO yuera TexHHueckoro ob6cayxupanuss TO-1,
TO-2, TO-3, texymero pemonta TP-1, TP-2, TP-3; KanuTaabHOro
pemonta KP-1, KP-2 B 3s1ekrponeno cocrtaBasiercst rpadHk Teky-
ILET0 COAEPXKAHHA MOABHKHOTO cOCTaBa Ha Kaxjabli mecsu. B Bepx-
HeH cTpouke rpadHka (IO rOpH30HTAJH) DACMOJIOXKEHbl YHCJIA Me-
cAua (1, 2, 3, 4, 5, 6 1 1. 1.). B nepsoit rpade ykasmiBatoTcs a-
MHJIHH CTapLINX MALIHHHCTOB, BO BTOPOH — HOMepa 3akpelJeH-
Hbix BaronoB. [lox uHcmamH Mecsina mpocTaBAsAOTCA HOMepa H
yCJOBHble 0603HAYEHHsS] PEMOHTHBIX MapLIpYTOB.

Yucsno cocTaBOB 1J151 BBHIOJHEHHS] 3a1aHHBLIX DAsMepOB [BHKE-

" HUSI TIO@3[I0B OMpejesloT ABYMA crnoco6aMH — rpadHyeckKHM H

aHAJHTHYECKHM.

Ilpn rpacuyeckom crocobe BpemsA MOJAHOrO 060OpOTa COCTaBAa
Ha JIMHHH (ydyacTKe) HAHOCAT Ha CeTKy rpadHka nBHXKEHHs TNoes-
IOB, najee HAHOCAT BCE OCTaJbHble COCTaBH HCXOAsl M3 3a1aHHBIX
pa3MepoB [BHXXEHHS B ONpEJEJeHHOE BpeMA H HHTEpBaJa MEXI1y
noesgami. UHc/10 mpoBeneHHbIX JHHHA COCTaBHT motpebHOe KOJH-
yecTBO coctaBoB. YHcI0 cTpok rpacdHka oGopora Takxke o0603Ha-
Yyaer KOJIHYeCTBO COCTaBOB, €XeJIHeBHO HaXxoafulkXxcad B pabore.

dnsi 6oee TOYHOrO pacyetra NpHMEHAETCS aHaJHTHUECKHH cro-
co6. Pacuer mo stomy cnocofy NpOH3BOAAT HCXOAf H3 BpEMEHH
noJaHoro o6opoTa cocTaBa Ha JHHHH Tq o H 3agaHHBIX pPa3MepoB
[IBH2KEHHS] 10 yacaM CYTOK:

Tn. 06— t>l(+ téﬁ.c“i’ t)/(/"i‘ t(;é Cy

rae t; — BpeMs X0/a 110e31a OT HAa4ajbHOH 1O KOHeuHO# cTanuuu (ot A
a0 b);
o5« — BpeMsi 060pOTa COCTABA HA KOHEYHOH CTaHIMH,
t{ — BpeMsl x0Ja noe3aa B OOPATHOM HaNpaBJeHHH,
tlsc — Bpemsi 060poTa COCTABa HA BTOPOH CTAHIHH.
Onpenenutb nOTpeGHOE UYHCJIO COCTABOB MOXHO € HOMOIIBIO
ko3 dHHeHTa notpe6HocTH K Aas mpomycka OQHOH maphl N0e3qoB:

K= Tn‘ 06/60-

3Haa kosdpduuHedt K, onpenensiioT Heo6XOnHMOe UYHCJAO COCTa-
BOB TNpH [aHHBIX pasmepax aBixenuss M= KN, rne N — 3anaunoe
YHCJI0 Tap TMOoe3q0B B 4ac.

IlpH nonydyeHu npo6HOro yucaa €ro OKpyrJsiioT B TY HJIH HHYIO
CTOpPOHY H MEpecUHTHIBAIOT 3aHOBO BpeMs IOJHOTO 060poTa cOCTaBa
HJIH HHTEpBaJ MeX1y MOoe3gaMHu.

Pacuernl, mpoBenenuble rpadHuecKHM HJAH aHAJHTHYECKHM CIIO-
co60M, OmpeneasiioT YHC/I0 COCTABOB, HAXOASLIHXCA IOCTOSIHHO B
ABHKeHHH 0e3 ydyeTa BaroHoB, HaXOAAIIHXCA B DEMOHTe H pe3epBe.
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O6mee uncno Barowos, NoTpeGHOe AJS1 MOCTOSIHHOLO  BBINOI-
HEeHUs rpaduka ABHXKEHHS TO€310B H HOpPMAJIbHOH paboThl nemo
T. €. HHBEHTApHHIH napk B ’

HHB

BMHB: Ba+ Bpe3+ BOTK+ P— BHPKKy

rae Bg—axcnnyaTpreMHe BATOHDbI, MOCTOAHHO Haxoasuiuecsa B JBH-

xenud. CoctaBbl GOPMHPYIOTCS W3 BArOHOB H 6oBaor 4, 6
7 ¥ 8-BArOHHLIMH; C

Bpe; — pesepBHble  Baroubl HHBEHTAPHOTO [1ADPKA, OPHEHTHPOBOYHO
cocrapidiomue or 5 po 15% skcnayarupyemoro napka;

Bowx — uncao Bpemenno OTKOMAHIHMPOBAHHLIX BArOHOB (BHE MeETPO-
NOJIMTEHA) ;

Bnp;; — UHHCJIO BpeMeHHO HpHKOMaH}lHPOBaHHbIX BaroHoB;
—— UHMCJIO BaroHoBs, HaXOAAWHXCA B peMOHTE.

B cBoto ouepensb yncao pesepBubiXx BaroHos B

Bpe3: Baan, M+ Baan. 11+ BOTCTy

pes

rae By — 3amac BaroHos METPOTIOJIUTEHA;

Bian  — 3anac Baronos (pesepB) jneno, ycraHaBiuBaembili B 3aBHCH-

MOCTH OT pasmepa npeanoJaraeMoro o6bema paboTel aeno;

Borer — uncsio Baronos, BPEMEHHO HAXOMAWMXCA B OTCTOE M3-34 He.
PaBHOMEDHOCTH JBHXKEHHUS.

Hucno Baronos, Haxogsimuxcs B peMoHnTe P:
P= PKP'1+ PKP-2+ Pﬂy

rae i - i - 1: — YU T TCT
Kp~1, Kp=2, a YHACJIO BaFOHOB, HaXO}IHLLlHXCﬂ COOTBETCTBEHHO B
€MOH
p Te llepBOIO H BlOpOIO Oﬁ”beMa, a dKxe B JAENOBCKOM peMOHIE.

HOHI;{ISSHN; HX Mpo6eroB ytBepxkaeHa [JaBHbIM yIpaB/IeHHEM MeTpo-
o o .Haﬂ?g(})f/oc.xaemﬂ OTK/TOHEHHe OT TMpeesbHO YCTaHOBJEH-

YUHTBIBAS HCKMIOUHTEJBHYIO CI0MKHOCTE MOArOTOBKH HCXOHBIX
NaHHBIX 151 COCTABJICHUS rpacduka, oco6eHHo B YCAOBHAX 00Jb-
HIOr0 KOJIHYECTBA BADHAHTOB rpadHka B 3aBHCHMOCTH OT nacca-
/KHDOTIOTOKOB,  GbIO  MPHHATO ~ peLeH He aBTOMATH3UPOBAThL €ro
PaspaGoTky, Hcnoabays st sroro SBM.

Yuennie BHUM)KTa B COLpYMXeCTBe C KeJE3HbIMH 10pOraMu

1973 r. paspaGoranu nepayio nporpaMmy aas IBM Broporo mno-
KOJIeHHsT MHHSK-QQ, MPELYCMOTPEB cOcTaBieHKe rpadHKa Ans 1ByX-
HYTHBIX JIHHHW Ha MaKCHMajbHbe DasMepbl ABHKEHHS. DTH pas-
PaGOTKH HALLIH MpHMeHeHuHe Ha METPOMOJMUTEHAX. . P

Anroput™ nporpammu CTPOHTCA TakuM 00pa3oM, 4TO ManiHHa
MPOK/NAJBIBAET HHTKH rpadHKa MO M0e310-yyacTKam uepes Kaxaylo
MHHYTY, T. €. TNpOMyCKHasi CHOCOGHOCTb y4acTKOB NpHHHMAaeTrcs B
pasmepe 1440 nap noesnos B.cyTkh.

B srom cayuae nepmas murka MpoKJaablBaercss Gecrnpensr-
CTBEHHO O BCEMY y4acTKy B COOTBETCTBHH C TeXHOJOIHYECKHMEH
HOPMATHBAMH, T. €. C yYeTOM OGBIYHBIX HCXOZHBIX HNAHHBIX, TpH-
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HATHIX TpH pa3paboTke rpaduka. Bropas xe H nocregywouine
HHTKH TIDOKJAJbIBAlOTCSl TakKXKe uepe3 OJHY MHHYTY, HO MIpH 3TOM
YUHTHIBAETCS MHHHMAJbHBIA pacyeTHHH HHTepBaJ MOMYTHOTO CJeno0-
BaHHs 1O YCJOBHAM 6e30macHOCTH.

Hanpumep, nepas HHTKa rpaduka mpoJoXkKeHa 1O BCEMY ydacT-
Ky, BTOpasl HHMTKa, B3ATas MAalIHHOH uyepe3 MHHYTY, HEMHHYeMO
BCTPETHT TpenaTcTBHe, pDaBHOe BpEMEHH Ha IMpocJefOBaHHE M0e3-
1OM. CTaHLHUH, u OyneT 3ajnepxkaHa; BTOpasl, TpeThbsl H BCE HOCJeNYIO-
uiHe HUTKH Tak xe. Ho umrecrass M cepbMasi HUTKH MoOryt Gecnpe-
NATCTBEHHO MPOHUTH MO 4acTH y4yacTKa MJIH BCEMY y4acTKy.

ITocnenyromye HeCKOJbKO HHTOK, B3AThle depe3 MHHYTY, BHOBb
O6ynyT oT6polIeHbl, a MAyliasi 3a HHMH BHOBb MOXET MpOHTH Mo
yuacTky GecrpensiTCTBEHHO U T. 1.

[TocTpoenne rpadHka 1o 3TOMY NPHHUHIY TMO3BOJHJIO Ofpe-
JIe/IMTh MakKcHMaJbHble pa3Mmephbl JBHMKEHHS Ha yvyacTke H obecre-
YHTb «juajory jaucreryepa ¢ IOBM npu BHOGOpe ONTHMAaJbHOrO
BapHaHTa pa3MepoB ABHIXKEHHS MOe3]0B.

§ 47. OpraHusauus nepeBO30K
Ha MOCKOBCKOM MeTpONOJHTEHE

3a Gosee ueM nNATHAECATHJIETHHH TepHO[ 3KCIMIyaTalHH Ha
MOCKOBCKOM MeTpOTIOJIHTeHE HAKOTJIEH 3HAYHTeNbHbIH OMbBIT MO
OpraHH3auuHd [BHXKEHHUS 10e310B, 00CIYXHBAHHUIO NAacCaxXMpOB Ha
CTaHUHAX H mnoe3jfax, HHQOpManuH, obGecrneyeHHIO YCJIOBHH mnepe-
BO30K, aBTOMAaTH3alHH KacCOBO-NPONMYCKHLIX Oneparyi.

ITOT OMBIT MOCJYXKHJI OCHOBOH 1Js1 pa3paGOTKH CHCTeMBl opra-
HH3alHH [BHXEHHS TM0e3[10B Ha ApPYrHX MEeTpOMOJHTEeHaX CrpaHbl
H Ha HEKOTOpHIX 3apyOexKHbIX MeTpONOJHTEHaX.

[To cBOMM TeXHHUYECKHM H 3KCIJIYAaTAUHOHHBIM XapaKTepHCTHKaM
METpOMOJINTEH — 3TO JKeJe3Has A0pora AJs TOpOACKHX IepeBO30K.
ITo coeit komdopTabeabHOCTH, CKOPOCTH COOGIIEHHS] OH HE HMeeT
aHaJo0roB cpeaH rOpOACKHX BHIOB TPAHCIOpPTAa, MOITOMY MOJb3yeTcs
60/1bLIOH NOMYJ/ISIPHOCTBIO.

Anann3 nokasblBaeT, 4TO MO MPOBO3HOH CMOCOGHOCTH METpO-
MOJIHTEH TaKXKe 3aHHMaeT Belyliee MecTO CcpenH [pYrdXx BHIOB
rOpoACKOro TpaHcnopTa. Kpome Toro, mo cpaBHEHHIO ¢ Ha3eMHBIM
TPaHCMOPTOM OH HMeEeT NMPeHMYLI{eCTBO H B TOM, UTO HMeeT 3aKphIThe
BECTHOIOIH C aBTOKOHTPOJMbHBIMH ITyHKTaMH H KaccaMH, pacrpe-
JeJHTEbHBIMH 3aJaMH H 3CKAJaTOPHEIMH MOAX01aMH.

MerpononuTen mnoab3yercss 0co60H NOMYJAspHOCTBIO y Tacca-
JKHPOB TNpH HEOGXOAMMOCTH Na/jbHHX TOE3[10K B ropoge. ¥ CTaHOB-
JIEHO, UTO CpefHsis Na/JbHOCTb noe3gkd Ha merpo 6—I11 kM, uto B
2—3 pasa 6oJsblle, yeM Ha ApYTHX BHAAaX TOPOACKOTO TpaHCIOpTa.

KompoprabeabrocTs, nellieBM3Ha M CpaBHHTEJNbHO GoJblIasi CKO-
pOCTb MepeBO30K NpHBJEKAaeT 3HAYHTEJNbHOE YHCJ0 MacCakKHpOoB H
0COOEHHO B dachl THK, YTO BHI3bIBA€T 3aMETHOE HalpsiKeHHe B
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pa6ore. Harpyska Ha KpuTHuecknx NeperoHax BO3pocsaa 3a nocsen-
HHe 30 siet Gosee ueM B 5 pas u MPEBLINIAET HA OTIEJbHBIX Y4acTKax
80 Tbic. macc. HacenenwocTs Barowos s OTAJNBHBIX CJAy4asix IMpu
HHTEpBAlax crenoBanusa mnoesnoB 80—90 ¢ Gosee 200 uwesopex.

Hanpsxeuno pa6Gorator ’Knanoscko-KpacHonpechenckas, ['opb-
KOBcKasi, KanyKcko-Puxkckas u HEKOTOphbIE ApYrue JIMHHH.

B 1985 r. mas ’Knanoscko-KpachonpecHeuckoi JIMHHH, Tepe-
BO3Ka MO KOTOPOH B uachl NMHK cKIagsiBagach Ouedh HaTPSIKEHHO
0COGEHHO B 3UMHHE MecsAubl, OblIH pa3paGoTaHbl CrenHabHbIE Me:
POTNDHATHA 1O YCHJIEHHIO aBTOMATHYECKHX VCTPOHCTB B KeHHs
MOE3NOB, MEPEKNANKe HEKOTOPHIX CTPEJOUHHIX ChE3JOB, COBeplIIeH-
CTBOBAHHIO OpPraHM3auuK pabOTBl MOTOPBATOHHOTO MOLBHKHOIO
cocragsa.

CemHuBaronuele moesza OblTM 3aMeHeHs! Ha BOCbMHBAarOHHbIe
4TO POTpGﬁOBaJIO 60J1ee yeTKOM OpraHusaiHu JBHXKEHHS W HeKO-’
TOPOH MOLEpHH3ALMH NOCAZOYHBIX MAATHOPM. DTO MO3BOIMIO NO-
BBICUTb MPOBO3HYIO CMOCOGHOCTL H OGJIEruHTD MOCaKy naccajKHpoB
Ha craHuusax )KnaHoBcko-KpacHOmpecHeHcKOH JHHUH. Onuako nos-
HOCTBIO DEIIMTH BOMPOCHI PA3TPY3KH 3TOH JIMHHH He yaanaoce, Pe-
LI€HHE JNAaHHOH mpo6JaeMbl BO3MOMKHO JIMIUIb NMPH  KOMILJIEKCHOM
PaBHOMEDHOM pacrpejie/leHHH MepeBO30uHOl paGoTH B YTPeHHUe
4achl MUK MeXJy MeTPONOJHTEHOM W IDYTHMH BHaMH TpaHcnopra
B TOM 4HCJE H Ke/le3HONOPOXHbIM. Bompocs paccpenoTouenHs
MaCCaXKHPOB HA MNOCAJOUYHBIX CTAHUMSIX, Tpexge Bcero JK1aHOB-
CKOM, MSMCHEHMS CTAHUHMH NMepecaiku C 31eKTPOTOE3N0B B BATOHbI
METPOTIO/IMTEHA XKAYT CBOErO pelleHHus.

Ol'IbITupaﬁoTbI MOCKOBCKOro  METpOmo/IHTEeHa 1O MOBBILIEHHIO
NMPOBO3HOH CMOCOGHOCTH MyTeM yBeJHYeHHS 4MCJa BATOHOB B MO-
€31€ Hallel CBOe TNpHMeHeHHe Ha JleHMHTpanCKOM, BakHHCKOM W
HEKOTODBIX APYTMX METPONOJHTEHAX.

Kak usBecTHo, pykoBomcTBO nBHIKEHHeM NOe30B Ha yyacTKe
OCYLLECTB/IAET NOe3fHOH nucreTyep. B yeaOBHSAX NOBBIIEHHOH M-
TCHCHBHOCTH JBUXKEHWSI De3yJbTaThl ero paboTel HauGosee 3pdex-
THBHBL TIDH YCJIOBHM MpPHMEHEHHs anmapatypbl aBTOMATHUECKOrO
BEICHUS rpaduKa WCTONHEHHOTO NBHKEHMS, BbIGODOYHOrO gHCIIIeH-
HOTO KOHTpOJA 3a paboTOl cTaunui M 11aCCaXKHPOMOTOKA MH.

Bhenpeunne cucrembl pacuera Heo6xoxumbix pasMepoB IBHKe-
HUsL ¢ nomowbio OBM nosBossier suauMTenbHO YAYYLIHTE 06Cay-
KHBAHWE maccaxupos. Tlpn 3TOM HempeMEHHbIM yCIOBMEM ONTH-
MaJbHOTO DEUIEHHS] DA3MepOB IBHXKEHMs SIBJASETCS AaBTOMATHUe-
CKHH KOHTDO/b 33 (DaKTHYECKHM Dpa3MepOM MaccaXMHpOMoTOKa
€ro nporiosuposauue. Ilpu onozganun noe3goB H c6OSiX B IBH-
KeHnn IBM ponxuna pewartb 3agaum no ONTHMAJNbBLHOMY BOCCTa-
HOBJIEHHIO HODMaJbHOTO [BHXKEHHS.

OTH NpPeIOKEHHS UIHPOKO M3yyaloTcsi Ha MOCKOBCKOM MeTpo-

MOJIUTEHE, MHOTHE H3 HHX HAalWIH CBO€ BOIJIOLIEHHE B IIpaKTHuye-
CKHX genax.
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3HauHTe/bHblE TPYAHOCTH BO3HHKAIOT B YTpeHHHE 4achbl MHK IO
MPOMYCKYy Nacca’KMpOB 4epe3 aBTOKOHTPOJbHble MyHKTH. I'J1aBHas
TPYAHOCTb COCTOMT B TOM, YTO GOJIBLIOE YHCJIO0 MacCaxkMpOB NOJb-
3yeTcs NpaBOM JIbIOTHOTO HJH 6ecnaTHOrO mnpoes3nga, a 37O OCJO0K-
HSIET YCJOBHSI MpONyCKa uepe3 HeaBTOMATHUeCKHH KOHTPOJbHBIH
nyskr. CreyuandcraMi MOCKOBCKOrO MeTpofoJsHTeHa pas3paborad
W yTBepXKIeH MAaruuTHeld Oujer ennHoro obpasna. Ero mnpume-
HEHHE TO3BOJHT OGJerdyuTb paboTy HEABTOMATHYECKHX KOHTDOJIbHbIX
NyHKTOB.

IlpoBenenHass Ha MeTpomoOJHMTEHAx MO OMbLITY MOCKBB chHcTeMa
MEp 1O YBeJHYEeHHIO pa3MepoB [BHXKeHHA 10 42—45 nap moesnos
B yac cMorja ObiTb peaJi30BaHa TOJBKO TIPH YCJOBHH YETKOTO
IBHXKEHHSI T0€370B N0 rpadHKy, COKpalleHWs] BpeMEHH CTOSIHOK
Ha CTaHUMAX (3a cyeT Jyuuledl OpraHM3alHH MOCAIKH), MpHMeHe-
HHSl CHCTeMbl BBOAA [OMOJHHTEJNbHBIX pe3epBHLIX MO€310B TpPH
YBEJIHYEHHH MACCaXXHPOMOTOKOB M MPHHATHA APYTHX Mep, KOTOophle,
6e3yCJOBHO, OTKPBLJIH HOBble CTpaHHIbl B 3KCMIyaTalHOHHOH pabote
MEeTPOMOJHTEHOB.

OtknoHenHe oT rpaguka Gosee ueM Ha 15—20 ¢ Ha MeTpo-
NOoJIMTeHe HejpomycTHMo. Ho ecauw TakKoe cayuaercs, TO NpHHHMa-
10TCS1 BCe HeOOXOnMMble Mepbl IJs1 BBOAA [0e340B B rpadHk.

OCHOBHBIMM HATpaBJeHHSIMH COBEpLIEHCTBOBAHHS TePEBO30Y-
HOrO Mmporecca, yJyylleHHs 3KCIIyaTauHOHHOH paboThl SBJASIOTCS:

paspa0TKa BapHaHTOB ONTHMAaJbHHIX TIpadHKOB [BHKEHUSA
noe30B, CKOOPIHHHPOBAHHBIX ¢ pabOTOH APYTrHX BHAOB TPAHCNOpTa,
H CHCTEMATH3alHsA yyeTa MaccaXHpOMOTOKOR;

[VIAHOMEPHOe OCYLIeCTB/IeHHE OMEepPaTHBHO-TEXHHYECKHX Mep Mo
MOBBILIEHHIO TPOBO3HBIX W TIPOMYCKHBIX CHOCOGHOCTEH YYacCTKOB;

MOCTOSIHHOE COKpaLieHHe BPeMEeHH X0[a mnoe3fa MeXay KOHeu-
HBIMH CTAHLMAMH Y4acTKa 3a CUeT MOBBILIEHHST MEPErOHHLIX CKO-
pocTell IBHIKEHWSI M COKpalLIeHHs] BpeMeHH HaXOXIEHHS [o0e3/1a
Ha CTaHIIUH,

aBTOMATHUECKHH KOHTDPOJb 3a TNacca)KMpOfOTOKAMH H MepHOIH-
UecKoe OlpeneseHHe ONTHMAaJbHBIX pa3sMepOB [BHIXKEHHS 1O mepe-
BO3Ke Macca)kMpoB ¢ nomouibio IBM.

Peurenue 3THXx BOMpOCOB MN03BossieT 00siee 4eTKO KOOPAHHHPO-
BaTb paboTy BCeX TPAHCIOPTHBIX CPEACTB ropoaa H JHKBHIWPO-
BaTb «Y3KHe» MecTa.

IlepcrieKTHBHBIM 1/151 ONTHMM3aliMH Da3MepOB ABHXKEHHS SBJSA-
eTcsl BHeIpeHHe B pabOTy CHUCTEMBl aBTOMAaTHUECKOTO B3BelIHBaHMHS
COCTaBOB € MAacca)kMpaMH, KOTopoe naer 6oJee MOJHOE TpeacTaBJe-
HHE O KOJIMYecTBe [1acca’KMpoB B T0e3fax.

[Iupokoe mnpHMeHeHHe B KOHTpOJE 3a 3KCMJIyaTaUHOHHOH pa-
60TOH BceX MeTPOMOJNWTEHOB CTPaHbl HalllJla JHaJoro-uHGOopMalHOH-
Has cucrtema kontpoas paborel ([JMCKOP), BBenenHas B 3kcmiya-
rapuio B 1981 r. 3OkenayaTtanusi cHcTeMbl ocyuiecTBasieTcst Bel-
UHC/IHTEJbHBIM LEHTPOM MOCKOBCKOTO MeTpomoJuTeHa Ha 0Oa3se
YVHHBepCaJbHOH 3J€KTPOHHO-BbluHCAuTeNbHOH MmamuHel EC-1033.
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Texuonornuecknit npouece bynkunonupoBanns JHUCKOP co-
CTOHUT H3 CJACAYIOLIMX 3TAMOB:

€XEeCyTOuHblfl mpueM Ha TejeTalmbl Bhiuneaurensuoro LEHTpa
OCHOBHBIX MOKasaTesled paboTH METPOMOAHTEHOB CTpPaHsI;

BBO1 B IBM wHbopmauun o pe3yJabTaTtax 3KCIJIyaTauHOHHON
pabotel u dopmHpoBaune B mamatn SBM HYXKHbBIX CIPaBOK;

OprauHsaunsi ceasvca casn 3BM merponosutenos yepe3 BHeo-
TEPMHHA/IE,  YCTAHOB/IEHHbIE HA pAaBOYHMX MecTax MOJb30BaTeNel
cuctembl. Paccrosinmne Mexxny OBM u noib3oBatensimu  cHeTeMml
HE HMEEeT CYLIECTBEHHOI'0 3HAYEHHS.

B nepuon npoBenenns ceanca cpsisum ua 3KpaHe TepMHHAJA Ha-
GHpaercs Kox CHpaBKM W yepes 10—15 ¢ norpe6uress noJsyvaer
HYXHYIO 1251 paGoTel cnpaBky. Ipu HeoGxogumoctH CMPaBKH MOTYT
ObITb MOJIyYeHbl Ha TBEPIOM HOCHTeJe,

B cucreme peannsoBanml clenyloHe BUabl CnpaBok:

O MepeBO3Kax Macca)kHpOB HAa MeTPONOJHTeHAX (no xaxpon
JIHHHH H B [1€JIOM MO METPONOJIHTEHY [al0TCS MIaHOBOE M bakrH-
4€CKO® KOJHYECTBO MepeBe3eHHBIX MAacCaXKHpoOB, NPOLEHT BHINOJ-
HEHHA MJIaHa 3a CYTKH M ¢ HayaJa mecana);

0 J0XO1aX OT MepeBO30K MaccaXHpOB (IO Kax1oH JHHHH W B
LETOM MO METPOMNOJIHTEHY YKA3HIBAOTCH MJAHOBLIH M bakTHueckui
A0X04 OT MEPEBO30K MaccakKMpoB, MPOLEHT BBINOJHEHHS MJaHa 3a
CYTKH H ¢ Hayasa mecsina);

O BBINOJIHEHHH TpadHKa gBHKEXHS (M0 KaxX10My MeTpomou-
TEHY YKa3blBAIOTCS MIAHOBOE M (DAKTHUECKOE KOMHYECTBO npomy-
LEHHBIX TI0E310B, KOJHYECTBO OTMEHEHHbIX H OMO37aBLIHX noe3n08
C YKA3aHHEM NPHYHH OTK/IOHEHHH, MPOLEHT BHIMONHEHHUS rpaduka
ABHXXEHHA M0Ee3710B 3a CYTKH W ¢ HayaJja Mecsna);

O COCTOARHM BaroHHOro mapka (IO KasKIOMy JEro yKasblBaercs
HHBEHTApHBIH NapK BATOHOB, B TOM YHCJE HaxonsiLuxcsl B BHKe-
HHH, B pe3epBe, B DEMOHTE, B OXHIAHHH peMoHTa; yKasniBaeTcs
KO3 DHULHEHT HCIO/b30BAHHS BArOHOB);

06 HCMOJb30BAHHH BArOHHOTO napka (mo Ka)iaoMy neno yka-
3biBaercs o6uiMé NpoGer BaroHoB, B TOM uHcge o naccaxkupami,
AaloTcsl HyseBble mpoGern u npoGeru mph o06KaTKe; MpHBOAATCS
NJ1aHOBbBIE U (DAKTHUECKHE MOKAa3aTesu N0e370-KUJIOMETPOB, M0e310-
44COB, MPOLEHT BHINOJHEHHS J1AHA 32 CYTKH);

O pacxone 3J€KTPOIHEPTHH (MO KaXKI0My METPOMONUTEHY VKa-
SbIBAIOTCA MAHOBBIH H (hakTHUeCKHH 06Kl pacxoy 3JIEKTPO3HEepPTUH
Ha TAry, aGCOMOTHHIN pacxox H yaeabHas HOpMa pacxoia 3JeKTpo-
SHEPTHH, MPOLEHT BHIMOJHEeHHS [1aHA 3a CYTKH).

HCTEMA BbINAET W HEKOTOpHle ApYrHe CBOAHbBIE CTpaBKH.

Ipumenenne JHUCKOP 10380aHA0 nOBBICHTH 3¢dekTHBHOCTD
NPHHAMAEMBIX peUIeHHH 3a CueT omepaTHBHOrO MOJNy4eHHS CcIpa-
BOYHOH HHbOpMauuu mpH COKPALIEHHH TPY103aTPAT HA HX MOJY-
ueHue,

OnbiT 3KemyaTanHoHHOM paboThl, BexeHHsi X03slicTBa, noanep-
KAHHA TNOpANKA YCMEUIHO peasu3yercsi HAa apyrux METPOMOJIHTE-

188

Hax. B cBow ouepenb MOCKBHUH BHenpSIOT B cBOW paboTy HOBble
NepefoBble TPHEMbI, POXKIEHHble HAa APYTHX METPOMNOJMTeHaX.

[TocToflHHBIA  POCT CeTH METPOMNOJIMTEHOB, YBeJHUYeHHe uHC/Ia
CTAHUHH, HampaBjeHHHd W pagHYCcOB YBeJHYHBAET TPYIHOCTH
OpHEHTHDOBAHHS MACCaXHPOB, BHIGOpPA ONTHMaJbHOTO BapHaHTa
CJIe[IOBAHHSA [0 MEpPecajoyHblX Y3J0B HJIH KOHEUHBbIX CTaHIHH.

st mpaBHALHOTO BbIGOpAa MapUIpyTa CJA€10BAHHS MACCAXKHPY
CJyXKAaT CcHCTEMbl HH(PODMALHH, KOTOpble 3KOHOMST Bpemsl B IYTH,
pa3rpyalot JHHHH OT HEepaLHOHAJbHBIX MePeBO30K, YBeJHYHBas
TE€M CaMbIM MPOBO3HYIO cllocoGHOCTh. Takas KOMIIEKcHAs cucTeMa
nHpopmaunu Gbl1a onpo6oBaHa HAa MOCKOBCKOM METPOMNOJHTEHe H
Haulla WHPOKOe MpHMEHEHHe.

IIpy sTOM wWHpPOKO NpHMeHAOTCSA caeayomHe BHIb HHOOP-
MalHH: aKycTHuyeckas, BH3yasabHas, pagHOTeNeBH3HOHHAS, CHpa-
BOUHas,

Hau6onee nocrymuoit dopmoit nadopmanuu sisasiercsi BH3yaslb-
Hasd, KOTOpas NPHMEHSIeTCs Mo ombiry MOCKOBCKOrO Ha BCeX MeTpo-
MOJIHTEHAX H COCTOHT H3 CXeMaTHYecKoro H3o6GpakedHs JHHHH C

YKa3aHHeM CTaHuWH, HampaBjesHd, mPaBHJA MNOJb30BAHHSI METpO,

KODOTKHX 0OBSIBJEeHHH 0 HavaJjge H OKOHYaHHH paGoOTHl, mopsinke
MOJIb30BAHHUA 3CKaJaTopaMmH, yKasaTesnell O pachmoJOXeHHH Kace,
CTaHUHH, MapUIpyTax CJef0BaHHA TOPOACKOTO TPAHCOOpTa H [p.
s KpaTKOCTH HHGpOPMaLHH MPHMEHSIOTCS [HKTOTPAMMbBI, CHM-
BOJIbI, HMHIEKCHI, KOTOpble HaxoAdT Bce OoJsee WIHPOKOE paclpo-
CTpaHeHHe. )

Ouenb BaXHO cO6JIONATH OFHOTHIHOCTb TaKOM HHOp MaLHH,
HE JOMyCKaTb Ha METPOMNOJHTEHAaX 3aCOpeHHe MOCTOPOHHEeH HHbOp-
Mauned, B TOM uMcje H peknamuod. HMubopmauus nosmxna pac-
moslaratbcst B ynoOWbIX 118 macca)kupa mecrax, obsazatb Opoc-
KOCTbIO, NOXOAYHBOCTBIO H HAIJISIAHOCTHIO. 3HAKH MNOJXKHB OBHIThH
JOCTATOYHO OCBewieHbl H YaoGHb 1151 YTeHHS.

Inst 3HakoB BH3ya/bHOH HHObOpPMauuH Ha MOCKOBCKOM Merpo-
NOJIMTeHE MpUMeHseTCs OnHOTHMHBIH (OoH 6esoro HJIH MOJOYHO-
Genoro 1BeTa NpH 4epHOM WM TEMHO-KOPHYHEBOM LBeTe 3HAKOB.

Axycthueckas wuHOOpManusi, npuMessieMas Ha MOCKOBCKOM
METPOIOJINTEHE, NOCTYNHA mjsi OOJbUIHHCTBA MACCAaXKHPOB, TaK Kak
MOXKeT ObITb BOCIPHHATA H B [0€37€ H HA CTAHIHSAX OLHOBPEMEHHO
B TeyeHHe KOPOTKOTO MPOMEXYTKA BpPEMEHH.

Ha MockoBCKOM MeTpPONOJIHTEHe HCIO/b30BaHA CHCTEMA LBeT-
HOrO 0603HayeHHsl JHHHH ¢ BBeJIeHHEM NPHCBOEHHOTO JHHHSIM [[BETa
BO BCe OCHOBHbBIE YKa3areJqd CTAHUHMH H CXeMHl.

CxeMbl JIMHHI YCTaHOBJIEHbl NPH BXOle, B BaroHax H B APYTHX
Mectax craHuud. B BecTHOIO/IX HEKOTOPbIX KPYNHBIX CTaHUui
naccakHp MOXeT BBICBETHTb MAapUIDYT CBOEH MOe3AKH Ha aBToMa-
THYECKOH CBeTOBOH cxeme. .

OGbsiBNeHHs M yKa3aTe/H, CBeTAHecs HAUMEHOBAHMS CTaHUHHA
Ha CT€Hax BbLINOJHEHB HaKjAaiHbiMH GYKBaAMH u LOTOJHEHBI CXeMOH
JaHHOH JIMHHH C yKa3aHWeM [epecajoyHblX CTAHUHH H HauMeHO-
BaHHeM CTaHHHH BO3MOXHOH MepecajkH Ha APYTYIO JHHHIO.
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B rtopue crauumit, pAagom ¢ OGBIYHBIMH YacaMH, YCTAHOBJEHHI
HHTEpBaJIbHbIE Yachl, MOKa3biBaloliHe BpeMsi B MHHYTaX H CEKYHIAX,
mpouie/liee noc/1e OTNpaB/eHHs npeablayiiero noedaa. Ha uentpaJs-
HBIX CTAaHUHAX YCTAHOBJEHbl 4Yacel, MOKAa3blBaloliHe Mecsu, YHCJIO,
A€Hb HEJeJH, 4acbl, MHHYTbl H CeKyHIH B LHGBPOBOM H306paiKeHHH.
ITpu Bxozme B MeTpo pa3meuiena cersimasics smbJjaema «My.

B mocnenuue rogpl Ha crauuusix BBICAZKH H MepecasKH MOXKHO
MOJMYYHTh BH3yaJbHYIO HHPOpDMAnHI0 O [BHXKEHHH [IpYyruX BHIOB
TpaHcnopra B GaH3J/eKauHuXx palioHax.

[lono6Has uyeTkasi mubOpMauus Hallla WHPOKOE pacmpocTpa-
HEHHE H Ha ApDYTHX METpOMNOJIHTeHaX, MOCKOJbKY 3HAYHTENbHO 06-
JIETYaeT OPHEHTHPOBAHHE MacCa)kMHpa INpH TO0e3IKe MO HYyXHOMY
MaplupyTy.

§ 48. Opranusauus pa6GoThl JOKOMOTHBHbIX GpHrap

B cootsetctBHM ¢ HODMATHBHEIMM aKTaM¥ HOpMajbHasi MpoOAOJ-
KUTEJNbHOCTh paboyero [HA JOKOMOTHBHBIX OpHIraj MeTpOMNoJHTe-
Ha, 3aHATHIX Ha NMoe3nHOH pabote, cocTaBJsieT 6 u.

[TposonKuTenbHOCT  HenmpepblBHOH — paGoTbl  JIOKOMOTHBHBIX
Opuran ycTanaBnuBaercsl rpadHKOM [BHIKEHHS NMOE340B H 060poTa
COCTaBOB H, KaK MpaBHJO, He mpeBocXomgHT 7-—8 u. Hempephis-
Hasl NpOAOJ/IKHTENTbHOCTh pabouero BpeMeHH cBhIlle 8 u gias JIo-
KOMOTHBHbIX Gpurajg MoxeT ObTb BBeieHa TOJbKO B BHIE HCKJIO-
YEeHHA.

Dakrnyeckoe 0TpaGOTaHHOE B TeUeHHE KaJ€HLApHOTO Mecsina
BPeMsl He [O/KHO MpEBLILAThL MECAUHYIO HOpPMY, PACCYHTAHHYIO
Hcxonst u3 6-uacoBoro paboyero jus.

B wensix ycranosnenns exmHoro nopsizka yuera pabouero Bpe-
MEeHH H BbBIMOJHSEMOH pabOThl 3a MecAn Yy paGOTHHKOB, 3aHATHIX
Ha HenpephIBHBIX KDYI/JIOCYTOUHBIX paboTax, B YacTHOCTH Y JIOKO-
MOTHBHbIX Gpuraj, yuyer paGouero BpeMeHH M BHIIOMHSEMOH paGOTHI
3a Mecdaun (a1 onaatel Tpyaa paGOTHHKOB), NPOH3BOIHTCA IO
pabore (moesgkam), 3akoHuenHodl B mepuon ¢ 0 4 00 mMuH nocnen-
HEro KaJleHZapHOro Mmecsina (yyeT MPOH3BOIAT MO MECTHOMY Bpe-
MeHH). B cayuasx, Korpa pa6ora nmpoH3BOAMTCS B ABYX CMEMHbIX
mecqanax, T. €. Korga pabora (moe3nka) O6bljja Havata 10 24 u
MOC/IeHEr0 4Hc/1a Mecsiua M 3aKOHUEHA TMepBOro uHucaa CJaeayio-
LEro mecsua, yachl paboThl H BbiMOJHEHHAsA paGoTa J0MKHbI GHITh
Y4TeHbl IS OI/IaThl B MeCsine OKOHYAHUS 3TOH paboTbl (MOe3nKH).
PaGora B "nmpaspununble gHH Oprann3yeTcsi OOBIYHBIM MOpPSIKOM
MO yCTAHOBJIEHHBIM rpadHkam.

Bpemenem Hnayana paGoThl JOKOMOTHBHBIX GpHraj CuMTaercs
MOMEHT IBKH 1O PACTHCAHHIO, HAPSILY AN BBI30BY K MECTY MOCTOSIH-
HOH paGoThl (B A€MO WM MYHKT cmewbl). Bpemenem okowuanus —
MOMEHT C/la4H 3JIEKTDPOMOABHKHOrO coctaBa (B [IeNO HJIH TYyHKTE
CMeHbl),
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B c/iyyae uecocTosiBuieHcsl NMOe31KH BpEMEHEM OKOHYAHHUA pa-
6OThl CYHTAETCSI MOMEHT OCBOGOXKIEHHS JIOKOMOTHBHOH OpHraibl ot
noe3axH.

[Ipuem u cpaya cocrtaBa 14f NJIHTEJIBHOTO OTCTOSi, NMPOXOXKie-
HHe MeJMIHHCKOro 0CMOTpa BKalodalorcss B paGouee Bpemsi. Hopwmbl
BpeMeHH HAa TpHeM H Clayy COCTaBOB YCTaHaBJHBAlOTcs Yrpas-
JleHHeM MeTpornojuTeHa. Bbi30B JOKOMOTHBHEIX OpHran Ha paGory
HEe3aBHCHMO OT TpPOAOJKHTEIBHOCTH OTAbIXa MexX1y CMeHaMu
JOTycKaeTcsl B cJayyasix CTHXHAHBIX O€ICTBHH M TNpH ApYTHX He-
npeaBHIEHHBIX OGCTOATENbCTBAX, HApPYWIAIOUIHX HODMAJbHYIO jefi-
TeNbHOCTh METPOTOJNHTEHA.

JlokomoTHBHREIM OpHragaM moc/e CMEeHbl MpefOCTaB/AETCA He-
NpepbIBHBIA  OTABIX, NPOAOIKHTEJNLHOCTE KOTOPOTO OTpelensierTcs
MECHYHBIM HMEHHBbIM PacClHCAHHEM HJIH HapsaoM. JTOT OTABIX J0J-
K€H HMETb MpPOJ0JKHTEeNbHOCTh He MeHee |2 4.

B nyHKTax HOYHOTO OTCTOsI COCTABOB JOKOMOTHBHBIM OpHra-
JaM TpefOCTaB/ISeTCs OTAbIX NMPOLOIKHTENBLHOCTBIO HE MEHEe M0J0-
BUHLI TIpealIecTBYIOUIEH (BeuepHell) cMeHbl, HO B JIOGOM cayyae
He menee 3 u. EjkeHezmesbHble JHH OTIHXa JOKOMOTHBHbIM 6pura-
JaM TMpefoCTaBATCSA B J060H 1eHb HENEeNH, PAaBHOMEDHO B TeueHHe
mecsina. [Ipomo/KHTENbHOCTD €KeHe1eJbHOr0 OTAbiXa N0JKHA ObITh
He Menee 42 u.

Ynca0o gHeH eXKeHeleJbHOro OT[blxa B TeyeHHe Mecsina AO0JKHO
OblThb HE MeHee uHc/la BOCKDeCHBIX [HEH.B [NaHHOM Mecsle.

[To nefictBywowEeMy rpadHKy IBHIKEHHS MO0E310B HHIKEHED-TEX-
HOJIOT yyacTKa 3KCIlyaTauHH NPOH3BOAHMT pa30HBKY MO€310K Ha
cmenbl. [IpH 3TOM MpPOLOJIKHTENbHOCTL CMeH NOJXKHa OHITh: Moc/te
woun (1 cmena) go 4,5 u, nHeBHas (2 cmena) nO 8 'y, BeuepHss
(3 cmena) no 8 y. CMeHbl Bhillle 8 U HE JONYyCKAOTCA.

[Tpu 3TOM yka3biBaloTcsl: BpeMsl H MeCTO Bbixoja Ha pabory,
BpeMsl H MecTO OKOHY4aHHs palbOoThl, TNpOLONKHTENbHOCTh CMEHBI,
BpeMsi, MeCTO H TNpOJOJIKHTENbHOCTh IJIAHOBBIX OTCTOEB COCTaBa,
BpeMsi H MeCTO IepepbiBa 15 OTIblxa.

Pa36uBKa nmoe3nioK Ha cMeHbl JOJ/MKHA OBITh COCTaBJleHa He Mo3j-
Hee yeM 3a 1,5 mec 10 BBoja B neHcTBHe HOBOTO rpadHka ABHXKe-
HUSl TOE3/I0B H YTBepiKaeHa 3aMecTHTeJeM HauaJbHHKa [Eno o
3KCIIyaTauul H NpOQCOI3HBIM KOMHTETOM.

st 03HAKOMJIEHHST JIOKOMOTHBHBIX OpHrala ¢ HOBHIM TpaduKom
H TMOpsAAKOM paboThl yTBepiKieHHAs pA3OMBKA MOE3J0K HA CMEHB
oObsBIAETCS MM 3a Mecsl OO BBOJA HOBOrO rpauka IBHXKEHHS
noe310B.

Ha ocHoBaunu yTBepKIeHHOH pa3OMBKH TMOE310K Ha CMEHbl H
rpaduka TeKywero copepyaHHs COCTaBOB (/s paGoThl JIOKOMO-
TUBHBIX OpHraj Ha 3aKpemseHHbIX COCTaBaX) HAapAIYHKH COCTaB-
JSI0T rpaduk paboTH JOKOMOTHBHLIX OpHraj Ha Mecsm.

[lpu cocraBiennn rpaduka paboTbl JOKOMOTHUBHLIX OpHraj Ha-
PAMYMKHA [OJAKHbI PYKOBOACTBOBAThCA MOJIOXKEHHEM O paboueM Bpe-
MeHH M BpEMeHH OT/IblXa JIOKOMOTHBHBIX OpHraj, yCTaHOBJIEHHLIM
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IIPHKa30M HayajlbHHKa J€M0, pacKpersieHHeM JJOKOMOTHBHBIX Gpurajg
3a cocTaBaMH, rpadMKoM 060pOTa COCTABOB.

B rpaduke pa6oTel JOKOMOTHBHBIX GpUraj 10JMXKHbl OHTb YYTEeHbI:

uepenoBanHe (Haxoxnpewue) Opuragbl Ha MOE3[HOH, MaHeBpoO-
BOH paboTe H B pe3epse;

MecsiuHasi HOpMa pabOyHX yacoB H PaBHOMEpPHOE pachpenele-
HUe BBIXOAHHIX [HEH;

pacmpejeseHie MOAMEHHBIX BHXONHbIX AHEeH (Ka)KAOMYy Maliu-
HUCTY He Gosee 3—4 gueit); :

IpHeMKa COCTaBOB CTapUIMMHM MaLIMHUCTAMH W3 PEMOHTOB H
MPUCYTCTBHE JIOKOMOTHBHBIX OpHrag Ha KOMHCCHOHHBIX OCMOTpax
COCTaBOB;

€XKEroJHHe OTNYCKa JIOKOMOTHBHLIX GpuUrajn.

Ipaduk paborbl NOKOMOTHBHBIX GpHram yTBepkiaaeTcsl 3ame-
CTUTEJIEM HAyaJIbHHKa [eNo MO 3KCIJyaTaldH, CTaplUIMM HH¥KeHe-
POM mo Tpyny W 3apmiate H KOMHTETOM Npogcoio3a He M03pHee
25 uyncna mpenuwecTBylouero Mecsina. I1o rpaguky pa6oThl JOKO-
MOTHUBHBIX OpHraj cOCTaBJIAIOTCH Hapsabl, KOTOpble O6GBABAAIOTCA
B geno 3a 3—4 nusl g0 Hayajda HMX JeHCTBHSA.

Ha ocnoBanun o6uiero rpaduka pa6orsl g5 KaxioH J0KOMO-
THBHOH GpUragbl cOCTaBJSAIOTCS MMeHHble rpaQuKU He MO3[Hee yeM
3a 3 gHA 10 Hayana MJIaHUPYeMOro Mecsina.

B umennom rpaduke ykaselBaloTcsi HOMED MapumpyTa W CMeHH,
KaseHjapHOe KOJHYeCTBO BHIXOAHHIX AHEH, NOJMEHHHIE IHH.

B pacudpoBke paGoThl B cMeHY yKa3blBaloTcsl BpeMsi H MECTO
BbIX04a Ha paboTy M OKOHYaHUs paGorthl. ['paduk paboThl Bbiga-
CTC KaxKAOMY MALIMHHCTY HA BCe BpeMsl AeiicTBUS.

JIoKoMOTHBHBle OpHranbl HakaHyHe CBOGORHOrO OT paboThl AHA
06s13aHpl Y3HATb Yy HapsiIYHKOB O najbHefiliei pabore, Taxk Kak
CBOGONHLIA 1€Hb He ABASETCS IHEM OTAbIXa H HapsiAulK HMEeT MpaBo
Ha3HAYMTb JIOKOMOTHBHYIO Opurany ua pa6ory. Bce ocranbnble us-
MEHeHUs] B MMEHHOM rpadHKe MPOH3BOAATCA TOJBKO B CJaydasx
KpaliHeli Heo6X0qHMOCTH.

Hwveunue rpadHkn cocTtaBasiiotress aas  BCEX JIOKOMOTHBHBIX
Opuran, Kpome Tex, KOTOpble HaXOAsITCSl B OTMyCKe HWJIH MCIOJHSA-
10T 1pyrue 06513aHHOCTH, UTO COCTaBJjseT npumepHo 9—10%.

ITpono/KUTENbHOCTL BPeMeHH HempephBHOH pa6GoThl IpVIHX pa-
GOTHUKOB (meXKYpHBIX MO [€M0, MaHEBPOBLIX MAUIMHUCTOB M HX
MOMOLIHHKOB, OMEpaTopoB, MALIMHUCTOB XO3SAHCTBEHHBIX 3JEKTPO-
BO30B, [eXYPHHIX KOMHAT OTAblxa), CBSI3aHHBIX C mpuHemoM, ¢op-
MHpOBaHWEM H OTNpaBJeHHeM COCTABOB H3 J[€N0, OpraHusyercs
0 THUMOBHM rpauKkaM UYETHIPEXCMEHHOTO AeXYpcTBa ¢ 12-yacoBo#
HEeMpepbLIBHOCTBIO pabor. [lpy 3TOM [HH eXKeHeneabHOro OTAbIXa
NpenocTaBJasOTC PAaBHOMEPHO BO Bce NHH HejedH. [IpasgHuuuble
¥ BOCKpeCHHE [JHW BKJIIOYAIOTCA B rpaduk, Kak o6bluHble QHM, MpO-
LOJ/KUTENbHOCTb pabouero gHA He COKpaljaeTcsl, a B3aMeH Mpeso-
CTaBJSIOTCS [OMOJHHUTENbHBIE [HH OTAbIXa, 0OecmedyuBaeTCs TaKxKe
HOpMaJ/IbHOE 4yepenoBaHHe JHEeBHBIX MU HOUHBIX CMEH.
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IpadukH u pacnHcaHus paboT yTBEpKAalTCH HavyalbHHKOM
gerno W oOGLABJSIOTCS HE MH034Hee uyeMm 3a 3 JHA [0 Hayvajma Hux
neHcTBUH.

Paora MaUIHHHCTOB-UHCTPYKTOPOB OPTaHU3yeTcsl MO MeCSYyHbIM
KajeHa1apHbiM rpadHkam, B KOTOPHIX IIPENYCMOTPEHO:

BLINOJIHEHHE KOHTPOJbHO-HHCTPYKTOPCKUX IOC310K € JIOKOMO-
THBHBIMH GpHrajaMi B [HEBHOE M HOUHOE Bpems, B paGoyHe H Bbl-
XO[HblE [HHY,;

MpoBejeHHe BHE3AMHLIX MPOBEPOK  BHIOJHEHHS  CI1YXKEGHbIX
ob6sizanyocTell 6GpuragamMH M TNPaBWIBHOIO HCIOJb30BaHMA HMH
MpeioCTaBJEHHOTO BpeMeHH pJs1 OTiblXa B [€M0 HJH Ha JHHHH (B
KOMHAarax OTahXa);

NpoBeleHHe TEXHHYECKOH M NpaKTHUecKOH yueObl, POBEPOK TeX-
HHYECKOTO COCTOSHHS (OCMOTPOB) COCTaBOB; )

mpefocTaBleHHe eXKeHeNeNbHbIX BBIXOAHBIX [HEH paBHOMEpPHO
BO BCE JHH HeJEJH.

Pa6ora B mpa3jaHHYyHble M BOCKpecHhle [IHH TMPOH3BOAHTCS IO
rpaduky. Kak u B 0OGbluHble OQHH, MPOLOJIXKHTENIbHOCTH paboyero
IHsI B NpeaBHIXOIHbE H Npa3JHHYHble JHH He cOKpauiaercs, a B3a-
MeH [PejoCTaBASIOTCS JOMONHHUTeNbHHE JHH OTAHIXA, NPH 3TOM
ofecrneunBaeTcsi HOpMaJabHOE YepegOBaHHE HOUHbIX U JHEBHBIX CMEH.

I'paduxku paborel MaAUIHHHCTOB-MHCTPYKTOPOB  YTBEDXKAW0TCA
HAYaJbHUKOM [€M0 W BHAIOTCS MAULIMHHUCTAMH-HHCTPYKTOPaAMH He
no3aHee yeM 3a 3 [HA JO HauyaJa UX neficTBus.

Pa6ora napsiguMKOB H APYrux pabOTHHKOB, CBSI3AHHBIX ¢ 3KCIIya-
TALlMOHHOH pa6oTOH, MPOU3BOAMTCA N0 THNOBLIM MpaBHIaM BHYTpEH-
HEr0 TPYZOBOTO pacmopsizka misi pafoulx U CiyXKauiux.

ITorpe6HOCTb JOKOMOTUBHBIX OpHraj omnpenensieTcss U3 pacuera
BpeMedH paGoTh MOABHXKHOrO coctaBa Iy (mo mapuipytam B rede-
HHe Mecsina) MO rpadHKy IBHXEHHS [0e310B, 4Hcaa o6pamaio-
WHXCHA Tap Moe3foB W BpeMeHM paGoTH JOKOMOTHBHHX Opurag
Ha 06CayXHBaeMOM yuyacTKe (3a HCKJIIOYEHHEM BpEeMEHH OTibiXa,
npenocrapasemMoro GpuragaM B MyHKTax 0060poTa U Jero):

Tu= To+ Te+ Ts

rae Tp — Bpemsi paboThl MOJIBH KHOTO COCTaa B paGoune AHH mecsina (u3
rpaduka JBHKEHHS MOE3/0B);
T.— Bpemsi paboTbl MOABHKHOIO COCTaBa B CyGOOTHHE AHH MecdAua
(43 cyG6orHero rpadHka JBHXKEHHS MOE3/0B);
T, — BpemMs paGOTHl MOABHKHOIO COCTAaBa B BOCKPECHbIE [IHH Mecsua
(M3 BOCKpECHOro rpaduka JBHKEHHS NOE30B).

Yucso JOKOMOTUBHHIX 6puran by
B.=Tu/t,
rae { — uucao pabouMx 4acoB B JdHHOM Mecsile [pH LIeCTHYaCOBOM pa-
6oueM JHe.
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['ongoBasi moTpeGHOCTD JOKOMOTHBHHX Opuraj onpepeisieTcs H3
pacyera MakcHMaJbHOH MOTpPeGHOCTH HaHGosee 3arpyKeHHOro
mecsina roja.

IlpuBenenHbll pacyer MOKa3biBaeT MeCHYHYI0 HOTPeGHOCTL JI10-
KOMOTHBHHX OpHraj [/s1 BHUTOJHEHHS HOPM JBHXKEHHS [10€3]0B.
CJoenyer NOMOMHHUTENbHO pACCUMTATL YHCJAEHHOCTH LUTara aasl 3a-
MELIeHHS JIHL, HAXOAALIHXCH B OTIYCKe, BHIMOJHSIOUHX TOCy-
LapcTBeHHblE 00S3aHHOCTH, OTCYTCTBYWIUHUX MO GOJE3HH, 00CayXKH-
BAlOUMX aBTOMATH3MDOBAaHHHE noe3na (NOMOJHHTENbHHH pe3epB),
3aHSITHIX MaHeBPOBOH paGoOTOH B 1eno M 3IKcrayaranHed nogBHXK-
HblX XO35HCTBEHHBIX eIHHHII.

UHcleHHOCTb OMOJHUTEILHOTO LITATA HA 3aMemieHHe JHI, Ha-
XOAIMXCA B OTIyCKe, IPHHHMaercs1 B pa3mepe 8,6—9% or obuiel
NOTPeSHOCTH JIOKOMOTHBHREIX OpHraja B CpeaHeM 3a roj. JTOT Mpo-
LUEHT onpeeaseTcss OTHOLIeHHeM pafoylX 4yacoB, PaBHHX BpEeMeHH
OTNYCKa, K CpeJiHerojioBOi BeanuHHe padouyux yacos. JIOKOMOTHB-
HHM 6pHragaM penocTaB/asercs otnyck Ha 24 paGouHX AHA H 3 AHA
JONOJIHHTEAbHBIX [0CJe [IBYX JleT HelnpepusHOH paloTh B Jeno.

[asi saMellleHMs1 JIHI, BHIMOJHSIOIIHX TOCYIapCTBEHHHE 005-
3aHHOCTH, [JAHUDPYIOT npuHMepHo 1,2—29 o6uero norpeGHOro
4yHc/a JIOKOMOTHBHEIX 6puraid. HMexogss H3 ¢akTHYECKHMX [TaHHbIX
0151 3aMelieHHS GOJbHBIX MJIAHWPYIOT NpHMepHO OoT 3 10 7%.

JlonosIHHTeIbHOE YHCJIO JIOKOMOTHBHBIX OpHrag npH o0CaAYyXH-
BAHHH aBTOMATH3HPOBAHHOTO 3JEKTPOMOe31a OLHHM MaUIHHHCTOM
0e3 MOoMOUIHHKA MalluHUCTa cocraBasier ot 3 no 5%. 3ror npo-
HeHT Opural Tpebyercda n/fd OKa3auus [OMOILM MAaUIHHHCTAM MpH
orkase pedcrByouux ycrporcts AJIC-APC muaum yerpoiicts aBTo-
MaTH4YecKOro ynpaBsJ/ieHHA JBH)KeHHeM MN0e3/[0B U IpH JIPYTrHX HeHC-
NPaBHOCTAX 3JEKTPONOe310B, Korga tpedyercss nepedTH Ha o6C/ay-
JKHBAHHe [0e3/[0B B jBa JHIA.

O6was notpe6HOCTb B MOMOJHHUTENBHOM IITATE JOKOMOTHBHBIX
6pHrag s BHIMOJHeHHs1 rpadHka gBHkeHus noe3goB 158—239%.

s npousBoacTBa MaHeBpoBoH paborhl B geno ¢ 40 croisamu
(kaHaBaMH) B CYTKH HeOOXOAMMO HMeTb 4 JIOKOMOTHBHbIe OpHra-
Abl, T. €. 4 MaHeBPOBHIX MALIHHHCTA H 4 TIOMOLIHHKA MAaUIMHHCTA.
Pa6ora moxer OWTbH OpraHu3oBaHa W B OAHO JIHILO.

PaGora Ha KOHTaKTHO-aKKyMYJSITOPHBIX 3JeKTpoBo3ax (pHc. 27)
W IpYTrHX TOJBHXHBIX eJHHHLAX, CKOHCTPYHPOBaHHbIX Ha 6Gase
3JIEKTPONOABHKHOTO COCTABA, TaKXe MPOH3BOAUTCH JOKOMOTHBHHIMH
GpHragaMH, Kaxnas H3 KOTOPbIX COCTOHT H3 MAaUIMHHCTA H I10-
MOLIHHKA MallHHHCTa. B cyTku TtpeGyercs oT 2 10 3 JOKOMOTHBHBIX
Opuraj B 3aBHCHMOCTH OT 3aJaHHHIX [POM3BOJCTBEHHHX I[poLec-
COB H 00'b€Ma IepeBO3KH IPYy30B B TOHHEJASX MeTpPOMNOJHTEHA.

PaGora MaHeBpOBHX MAIIHHHCTOB M HX MOMOLIHHKOB, MallH-
HHCTOB H NMOMOLIHHKOB MAIIHHHCTOB 3JEKTPOBO30B H IPYTHX 3JeKTPO-
TOABHKHBIX €IHHHI OPraHHU3YyeTcs Mo THIOBBIM rpadHKaM yerblpex-
CMEHHOTrO nexypcrBa ¢ 12-uacoBofi HenpepuBHOCTbIO pabGor. Coe-
10BaTebHO, MOTPEOGHOCTb MaHeBPOBLIX MAIIMHHCTOB B MecAl CO-
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Puc. 27. KoHTaKTHO-aKKyMYJSITOPHBIA 3/1€KTPOBO3

craBJisier 8 4eJOBeK, MMOMOLHHKOB MAaIIHHHUCTOB 8, MAaUIHHHCTOB
3JIEKTPOBO30B 5 4eJoBeK H HX MOMOLIHHKOB — 5. 3TO cocrapaser
npumepHo 3—5% or o6wel noTpeGHOCTH YHCJAEHHOCTH JIOKOMOTHB-
HBIX OpHraf.
O6uiasg 4MCJEHHOCTb (LITAT) JOKOMOTHBHHIX Opurag bBosw B
Jeno
Eoﬁm:—_ 5[I+50Tﬂ+56+ 5]‘.0+5P83+EM8H+ Eam

rape b, — noTpeGHOCTb JIOKOMOTHBHBIX Opuraj sl BBIIOJHEHHA 3aJaH-
HblX Pa3MEPOB ABHXKEHHHA HA JIMHHH,
Born — UHCAEHHOCTb AOMOJHUTEJbHOrO 1ITATa U1 3aMELUEHHA JIHIL,
HAXOASLHUXCA B OTIYCKE,
Bs — 10MOJHUTENbLHbIA WTaT A05 3amenieH|s GOJMbHbIX;
b o — JOMOJHUTENbHBIH wITAT AJf 3aMeleHHUf JHU, BHINOJHAIIINX
rocyaapcTBeHHble 00A3aHHOCTH;
B pes — UYHCJIEHHOCTb OMOJHUTENBHOIO IUTATa IS TOCTOSHHOIO pe3epna,
— cpeaHeroaoBas notpeGHOCTL B MAHEBPOBBLIX MAIIHHHCTAX H HX
MOMOILIHHKAX;
b5, — cpenserosoBasi norpe6HOCTb B MAIIMHHUCTAX M HX NOMOILHHKAX
IS O6CAYKHBaHUA 3/J€KTPOBO30B H APYLHX MOE3JHbIX €IHHHL,
CKOHCTPYHPOBAHHBIX Ha 06a3e 3/IeKTPONCABHKHOIO COCTABA.

Eman

Iast Kaxjgo0H JHHHH MeTpONOJHTEeHA CJYyKO0H NOABHAKHOIO CO-
cTaBa pa3paBaThBAIOTCS PEeXHMB BejeHHSl M0e310B Ha OCHOBAaHHWH
TATMOBBLIX PAacyeTOB H ONWITHHIX MOE30K.

PexxuMbl BeqeHHS [0e310B YTBEPXKAAIOTCA 3aMeCTHTeNEM Ha-
yaJbHHKA METPOIOJHTEHA [0C/]e COrMacOBaHHA CO ClyXO0aMH 1BH:
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KEHHS, MOABHKHOrO cocraBa, CLLB M cBA3H, ¢ pYKOBOACTBOM [€no,
00C/yKHBAIOLLLETO JAHHYIO JIMHHIO, H TJ1aBHbIM 3HEPreTHKOM MeTpo-
TOJIMTEHA.

O6uiee Bpemsl cjef0BaHWsl MO JHHHH (yd4acTKy) B OZHOM Ha-
NpaBJeHHH (OT CTAHLUHH OTNpAaBJEHHS 10 KOHEYHOH cTaHuMu) Tos

TOG: 2 tn+ 2 t(‘Tv

rupe Z ty — CymMmMma BpEeMeH [mpocaeaoBaHid MMoesna M0 KdaXKAOMY IeperoHy,

2 ter — CyMMa BpeMEH CTOSIHOK NOoe3fa Ha CTaHUHMAX (0T MpUOLITHA
10 OTIIpaBJAEHHUA).

O60poT cOCTAaBOB HA KOHEUHBIX CTAHLHMSIX TPH HHTEpBaJje [BH-
KeHusl 10 3 MuH NMpOHU3BOIHTCA ABYMS MAalIHHHCTAMH, OOHH H3 KO-
TOpPLIX 3aBOJAMT COCTaB B TYNMHK, ApYrod BeIBOAMT. TakoH oGopor
COCTABOB MO3BOJSIET pe3KO COKpaTHTh Bpems 060poTa.

OTO BpeMmsi 3aBHCHT OT JIHHbl CTAHLHOHHBIX MyTeH, CKOPOCTH
nBukenusa cornacHo [T, gnuHbl cocTaBa, TeXHHYECKHX CpPEACTB
aBTOOMIOKHPOBKH M LEeHTpaJH3al{H, a TakXKe BpeMeHH, 3aTpaueH-
HOTO Ha BbICAJKY MAacCaKHpOB, NPHOLIBIIHX Ha KOHEUHYIO CTAHIIHIO,
M Ha [0cajKy nacca:kHpoB mnocle obopora cocraBa. Mcxons us
rpaduka IBHXKEHHS 1Oe30B W onbiTa paboThl BpeMs o60poTa Co-
cTaBa Ha CTaHIHH COCTaBJseT OT 3 10 4 MHUH.

Bpewms nosnHoro o6opora coctaBa (mpu aBuxkenuu mo I u Il ny-
TH) Tos

706: t<+ t(/>6. (‘T+ t§,+ t(;é cTy

rae /i — Bpems ABHXEHHA MOe3Ja OT Haua/JbHOH N0 KOHEYHOH CTAHIHH;
l56. r — BpeMa 060poTa coCTaBa HA KOHEUHOHN CTAaHIHH;
tx’ — BpeMsl IBHXKCHHUA moe3[a OT HaudaJabHOH N0 KOHEUHOH CTaHUHH
B 00paTHOM HamnpabJeHHY;
136+ — BpeMsi 000poTa cocTaBa HA HAyaJbHOH CTAHUHH.

Pexxnmbl BejgeHHsl 1MOe3j0B MO MeperoHam B mnponecce paGoThl
MOKHO KOPDEKTHPOBAaTb, He H3MeHSs Tpu 3TOM obiiee BpeMs cJe-
JIOBaHHSl OT HAya/JbHOH 10 KOHEUHOH CTaHIHH.

Bpemsl CTOSIHKH NOE3[0B HA CTAHIHAX 3aBHCHT OT:

YCJOBHH .IOCAAKH H BBICAIKH MAaccaxKHpOB;

PaBHOMEPHOCTH PACMOJOKEHHS UX Ha Maccakupcko naatdopme;

THINa 3J€KTPONOABHKHOIO COCTaBa H €ro [JHHH;

YETKOCTH HHGOpPMAUMH MaccaKupoB MOCPENCTBOM pagHOOMoBe-
LL(EHHA, YKa3aTeJeH, 3M6/IeMHbIX 3HAKOB, CHMBOJIOB U T. II.;

pasMepoB MaccaxHpPCKUX MIaThopM K pacipeIesNuTe/lbHbX 3a/0B
CTAHUHH;

paboThl 3CKaJaTOpPOB B 3aBHCHMOCTH OT MaccaKHPOMOTOKA H
pAla APYTrY¥X YCAOBHA.

Bpems Ha npueM moe3noB, MPOHU3BOJACTBO MaHeBPOBOH paboThl H
OTIpaBJ/eHHe [0e3/10B ONpeje/sieTcsi TeXHHUECKOH OCHAUIeHHOCTHIO
CTAHUHWH, TMPaBUABHLIM pacrnosoXkeHueM cBeTO(hOpoB, NHHAMHYECKH-
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MH KauecTBaMH MOJBHXKHOTO COCTAaBa, COCTOSIHHEM MyTEBOTO XO35H-
CTBa W JAPYTHMH CPEACTBAMH.

i ocyuiecTB/IeHHs TMepeBO30K pa3/IHUHBIX T'PY30B, Heo0Xo-
JMMbIX [/1s1 TpOBeeHHs PEeMOHTHBIX paboT, MaTepHaabHOro obec-
meueHHsl BHOBb CTPOSILLHXCS JMHHH, COdEpKaHUA CTAHUMH M TOHHe-
Jedl B Ha/Jjle:KalleM CaHHTapHO-THTHEeHHUEeCKOM COCTOSIHHH Ha MeTpo-
MOJHTEHAX MPHMEHSIOTCS MOTOBO3Bl, IPE3HHbI, JMEKTPOBO3bl H IpH-
LeTNHble eIHHUIbl K HUM (IJ1aTGOpPMBl, TENEKKH H T. I.).

[BuxeHre XO3AHCTBEHHBIX MOE3A0B HA JHHHAX NPOH3BOJIHTCA
nocJje OKOHYaHHS [BHKEHHS MaccakKHPCKHX Moe3n0B ¢ | yaca HouH
10 5 4acoB yTpa no creundadbHoMy rpacduky. [launble a5 paspa-
60TKH TrpaduKa Omnpene/sioTcss M3 COCTABJEHHOrO IJaHa BhHITYCKa
¥ paboThl XO3AUCTBEHHbIX MOe340B Ha MecAu. I'paduku QBuUKeHHsA
X035ICTBEHHBIX MOE3/I0B COCTABJSIOTCH HA KAy HOUb MO KaxIA0H
JeHCTBYIOLEeR JHHHH B OTIEeNbHOCTH.

[Toe3gHOH npucmeryep, MOJYYHB TpaUkK, YTOUHAET C DPYKOBO/IH-
TedsiMH paboT 3asiBKYy Ha BBIMYCK XO3SHCTBEHHBIX T0€3[0B W INpH
HeoOXOAHMOCTH NPOKM3BOIHT KOPPEKTHPOBKY rpacduka.

Exxemecsiunblél maaH Bbiycka M pabOTHl XO3FHCTBEHHBIX M0€3-
JIOB COCTaBJsleTcsl MO TNpeaBapHTeJ]bHbIM 3asfBKaM ciayx06 W mpen-
MPUATHH METpOMOJIMTEHA WJIM MOCTOPOHHHX OpraHusanui. B sasiBke
yKa3blBaeTCH THI THATOBOH eJHHHIIBI, KOJHUECTBO M DAL TpPHIEMHbIX
e[MHH]l, HaHMeHOBaHWe T'Dy3a, MeCTO NpPOW3BOACTBA paboT (Mapu-
pYT caegoBaHus), GaMHAHST OTBETCTBEHHOTO DPYKOBOAHTEISA, HCTOY-
HUK (pHHaHCcHpOBaHHA. ExemecsuHo 3a 15 nHel 10 Havaja nepuoza
Ha NocTeyOWHH Mecsin TpeaCcTaBJasieTcsl 3asiBKa B AHCMETUYEDCKYIO
rpynny MJaHUPOBAHHS XO3HCTBEHHBLIX NEpeBO30K (B cayx0y aBH-
KEHUA) .

[nsi mepcrneKTHBHOTO TJIAHUPOBAHHSA CAYXKOG0H XO3ANHCTBEHHbIX
NepeBO30K MOABHKHOTO COCTaBa COCTaBJAeTCH KBapTaJbHbIH I1aH
BbIIENEHHSA JHMHTOB Ha MOTOTPAHCIOPT H IEKTPOBO3HL.

Hcxoas w3 mokBapTasabHbIX NJaHOB BhIJesJeHHS JHMHTOB Ha
MOTOTPAHCIOPT, a Tak:Ke MaKCHMaJbHOH MOTpeGHOCTH B OJHH U3
MecsiueB roga “ omnbra pa6GoThl OmpegessieTcss OAHYHAA MOTped-
HOCTb B JIOKOMOTHBHbBIX Opuranax.

Kaxnyio TAroBywo emnHuny (MOTOBO3 HJH [Pe3HHY) [OJXKHA
06CJyKHBATH OJ1HA JOKOMOTHBHAs OpHraga — MaWHHHCT H MOMOLL-
HYK MaIlMHHCTA.

O6uiass YHCJAEHHOCTb IITaTa JOKOMOTHBHBIX OpHrajg B MOTOIeNO
C YYeTOM OTMYCKOB, BBIMOJHEHHSI Trocofsg3aHHOCTed, 3aMerleHHs
GOJIbHBIX, BBLIMOJHEHHS MaHeBpOBOH pabOThl B [EN0 yBeJHYHBAETCH
B CBfI3H C 3THM Ha 15—20% or o6uieli moTpeGHOCTH JOKOMOTHB-
HbIX Opuran, 3aHfITHIX BHIOJMHEHHeM rpaduka.

Hopmasibuasi npogosnKuTeibHOCTb pabodyero BpeMeHH OJs JOKO-
MOTHBHBIX Opuraj (MamHHHCTBL M MOMOIIHUKH MAIIHHHCTOB), 3a-
HATbIX Ha pafoTe B TOHHENSX TONBKO B HOYHOE BpeMs, YCTAHOBJEHA
D 4 MpHM WecTHAHEBHOH paboueil Hepese.
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§ 49. Opranusauus paGoroi cTaHuui, cayx6
4 AMCTAHUMH JBHIKEHHA

OcHOBHOM 3KCTJyaTanHOHHOH OpranH3apHed MeTpomoJIHTeHA sB-
JasieTcsl cayK6a JIBHXKEHHsI, KOTopas OCYulecTBJAsieT PYKOBOICTBO
pa6oTOl aUCTAHUHH ABHXKEHHST M CTAHLHSIMH MO O6ecrnededHio nJaana
nepeBo30K, 6e30MacHOCTH ABHXKEHHA M0e3[10B H 1MacCca)kHpoB.

SIBasisiCH X03pacueTHbIM JIHHEHHBIM TPeANpPHATHEM, HAXOISLIHM-
€S Ha CaMoCTosATeNbHOM OaJsiaHce, cayx6a OBHXKEHHs [peHdcTByer
KaK CO[HA/HCTHUECKOe TOCYyNapCTBEHHOE MNPOH3BOACTBEHHOE TNpe-
NPHATHE, BLINOMHSONIEE CAeAYIOlHE OCHOBHbIE 3aJauM:

obecreyeHde BHIOJHEHHS MJaHa MepeBO30K I1acCaxKUPOB, BBICO-
KOH KyJbTypH OGCAYXKHBaHHs, 6G€30MacHOTO H GeCrpensiTCTBEHHOTO
nponyckKa noe3jos;

BHE/[PEHHE HAYYHO-TE€XHHUECKHX HOBILIECTB, MOCTOSAHHBIA MOHCK
B HaY4HOH OpraHH3al iy TPyaa, COBEPLIEHCTBOBAHHH TEXHOJIOTHIECKHX
npoLeccoB, aBTOMATH3alHH NEepPeBO30YHbIX MPOLECCOB, HCMOJb30Ba-
HHUU MepefoBbIX NOCTHXKEHHH nmpennpHSITHH H HOBAaTOPOB MPOH3BOI-
CTBa;

TJIAHHPOBAHHe H OpPraHH3zanuio pa6orhl BceX MmoiapasaeneHHi, no-
CTOSIHHYIO pa3paboTKy mpej/lOXKeHHH MO COBEpIIEHCTBOBAHHIO nepe-
BO30K C YUeTOM H3MeHEHHH B TrOpOACKOM Pa3BHTHH,

MOCTOAHHOE pa3BHTHE H COBepLIeHCTBOBAaHHE Pas3JHUHBIX BUIOB
HHQOpMALHH, NOBHIIIEHHe KYJIbTypbl OGCAYXHBAaHHS macca)XHpoB
H obecreyeHHe YHCTOTHI M NMOPSIAKA HA CTAHUHAX,

COBEpUIEHCTBOBAHHE KOHTPOJAS 3a pacXoJOM MaTepHaJbHO-TeX-
HUYECKHX CpEeICTB, CHHXXEeHHe (DHUHAHCOBBIX 3aTpar, ce6eCTOMMOCTH
NepPeBO30K H MOBLILIEHHE YPOBHS YCJYT,

obecrieyeHHe MPaBHAbHBIX YCJOBHH OMJaThl Tpyaa, CTHMYJHPYIO-
UIHX HHHIHATHBY pabouux, clyxauwHx u HUTP, nanpaBsenuyio Ha
yJayulieHne paboThl.

Cuyx6y BO3r/1aBasieT HAayaJbHHK, KOTOPHIHE PYKOBOIHT ympaBbJe-
HHeM CJaYXObl, NHCTAHHHAMH H APYTHMH NMPEAnpHATHIMH HA OCHOBe
NMPHHUHUIOB N€MOKPAaTHH H eIHHOHAUYaUs.

Ha ueGonbmnx merpomosinTenax c/ayX6a IBHIKEHHS Hemocpen-
CTBEHHO PYKOBOAHT PaGOTOH CTaHUMH M BCeH 3KcnayaTanHOHHOH pa-
6oroil. Ha MockoBckowm, JleunurpaackoM 0 HEKOTOPBIX APYTHX METPO-
NOJIHTEHAX 1A PYKOBOACTBA JHMHHSIMH H CTaHUHSMH OpraHH3ylOT-
Csl JHCTAHUHH CJYXKObl 1BHXKeHHs. JIHcTaHuHs, Kak NpaBHI0, PYKO-
BOAHT paboOTOH CTAHLMH ONHOrO M3 HampaBJeHHH H OCYLIeCTBJSET:

HENoCpeNCTBEHHOE PYKOBOJACTBO PaBOTOH cTaHUMHA MO BhITNOJNHE-
HHIO TeXHHKO-3KOHOMHYECKHX TO0Ka3areseH, BHEIDEHHIO MepeoBHIX
METOL0B TPyZAa H HOBHIX TeXHONOTHYECKHX MPOLECCOB;

OpraHH3anuio paboTel CMeH B COOTBETCTBHH ¢ Tpa MKOM J1€XYpPCTB,
CaHHTAapHOe ColdepXaHHe CTaHLHH;

KOHTPOJIb 3a co6/oaeHHeM paGOTHHKaMH [lpaBHJ TexHHUeCcKOH
3KCmJlyaTalHH, HHCTPYKUHH M mojoxeHuH, obecneunBatouidx 6e3o-
nacHyiwo, 6ecrnepe6oinyio paborty;
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HemocpPeJCTBEHHOE PYKOBOJACTBO TEXHOJOTHUeCKHMH IpoIleccaMu
Ha CTaHUHAX, 0OCJAyXKHBaHHE 1acca)KHpoB, KOHTPOIb 3a cobJone-
HHeM paGOTHHKAMH HHCTPYKLHH 1O TeXHHKe 6e30NMacHOCTH H MoXxap-
HOH 6€30macHOCTH.

HayanbHuKOM METPONOJNHTEHA HA AMCTAHUHH CAYXKOBl IBHKEHHS
MOTYT GbITh BO3JIOXKEHBl H ApYrHe 06593aHHOCTH.

OcHOBHOH X035IHCTBEHHOH eIHHHIeH, Pa31e1bHbIM MYHKTOM H 1pe-
NPHATHEM, HEMOCPeICTBEHHO O06ecrneuHBaIOUIUM OTNPaBJIeHHE H BhI-
cajKy maccaxKHupoB, sIBASIeTCHA CTaHIHA.

CraHuHs opranusyer cBolo paboTy B COOTBETCTBHH C YTBEPKIEH-
HBIM HAYaJbHHKOM METpPOMOJIHTEHA TEeXHOJOTHYECKHM IPOLECCOM.
OCHOBHBIM [OKYMEHTOM, perjJaMeHTHpYIOuiHM paboTy mo obecneye-
HHIO 6e30TMacHOCTH [BHXKEeHHsI H TeXHHKH 0e30MacHOCTH, SBJAETCS

 TeXHHKO-pacnopsiauTenbubiil akT cranpuit (TPA), koTopeiM onpenens-

eTcsl MOpsAAOK AeHCTBHA paGOTHHKOB CTAHIHH B OOBIYHBIX H 3KCTpe-
MasbHBIX YCa0BHAX. TPA cTaHUHH COCTOUT H3 CJIeAYIOLIHX pa3esoB:

Paszdea 1. O6une cBeneuns o craHuuu. B srom pasnene comep-
KaTcs CBeJleHHsl O MpH/IeraluiX K CTAHLHH NeperoHax W OCHOBHBIX
CpeaCcTBaX CHUrHAJH3anHH M CBA3H NPH ABHXKEHHH KaK B YETHOM, TaK
H B HEYETHOM HanpaBJeHHH, O MPHMbIKAHHAX MOLbe3HbIX MyTeH, rpa-
HHIE CTaHIHH, O BHAAX H MECTOPACMONOXKEHHAX CPEACTB CBA3H, NMOA-
poGHble cBeleHHsI O NMyTEBOM pa3BHTHH.

Pasdea 2. Crefennsi o npHemMe H OTMpaBJEHHH MMO€3]10B, KOTOpPhIE
yCTaHAaBJIHBAIOT NOPALOK TPHEMA H OTIPaBJeHHsT HA CTAHIHIO 03108
NpH 3anpeujalouiiX MOKa3aHHAX CHIHAJIOB, MOPALOK MPOBEPKH CBO-
6GOJHOCTH MYTH H NpPaBHJIbHOCTH MPHTOTOBJEHHS MApUIPYTOB NPH HOP-
MaJbHbX AeHcTBUAX ycTporcTB CIIB M mpu HapylleHHsX HOpMasb-
HOro [eHcTBHA 3THX YyCTpoHcTB. B 3TOM pasgene pernaMeHTHpoBa-
HBI 1€ACTBHSA J€XYPHBIX 110 CTAHIHH NIPH MpOe3/ie BHE3AaMHO MepPeKJIio-
YMBIIETOCH Ha «KPacHbIH» BHIXOJHOTO cBetodopa, NpH npHeMe 3JeKT-
poroesga H XO35IMCTBEHHOTO MOe3[a Ha 3aHATbIe NYTH, IPH HaJHYHH
N0e3/10B, CJAeAYIOLHX [0 HENPaBHIbHOMY MyTH, H AP.

Pazdea 3. ComepXHT CBeleHHs] MO OpraHU3amhi MaHeBPOBOH pa-
6OTHI, O MOpPSIAKE PYKOBOJACTBA MaHeBPOBOM paGoTOH, MPOU3BOICTBA
MaHeBPOB MPH HCNPaBHBIX M HEHCNPaBHBIX CBeToopax, O mopsake
NMPOABHKEHHST MOE3J10B 10 Mapluupyram H ap.

Paszdes 4. Texuuka GesonacHocTH. Persamentupyer neicrBus
paGOTHHKOB NpPH MPOH3BOACTBE MaHEBPOBOH paGoThl, KOTOPLIe obecre-
YHMBAIOT JHUHYIO 6€30MaCHOCTb.

K TexnHuecKo-pacrnopsguTeibHOMY aKTy NMPHKIAAbIBAIOTCA CXeMa-
THUeCKHH NJ1aH CTaHUMH (myreBoe pa3BHTHe, NJ1aH, NPOQHIb); MeCT-
Hasi HHCTPYKUHSA O TMOPSAAKe MoJb30BaHHS YCTPOHCTBAMH 3JI€KTpHUYE-
CKOH 1neHTpasu3auuu ¢ Tabauneil B3aHMO3aBHCHMOCTH CTPEJIOK, CHr-
HaJOB H MapUIpPYTOB; CXeMa pacCTAHOBKH COCTABOB HA HOUHOH OT-
CTO#; BHIKOMHPOBKA MX CXEMBl MHTAHHS H CEKHOHHPOBaHHSI KOHTAKT-
HOTO peJsbca.

JKcryatanHouHasi pa6oTa CTAHUHH OPraHH3YyeTCsl MO TexHO.I10-
ruyeckomy npoteccey (TITPC), koTopblfi onpeaensier cucTeMy opra-
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HH3aLHOHHO-TEXHUYECKUX MEPONPUATHH 110 06eCeYeHHIo 4eTKOoH pabo-
Thl CTAHUHMH 1O nepeso3KaM naccaxupos. [IpH cocraBieHHH TeXx-
HOJIOTHYECKOT0 Mpouecca MnpeaycMarpuBaloTcs:

pauMOHa/NbHAs 3aTPATAa BPEMEHH HA TEXHOJOTHYECKHE Onepanui,
napannenbHOCTh onepauui no o6paboTke MOE30B;

yeTkasi perjiameHrauusi paboTbl 06CIYKHBAIOLEro [epcOHana,
B34aHMO3aMEHSIEMOCTb PabOTHHKOB,

BbICOKAasi KyJbTypa OOGCHYKHUBAHWS NACCAXKUPOB, MaKCHUMAJbHAs
MEXaHH3alUsl [IPOH3BOJCTBEHHBIX [POLECCOB;

palHOHaNbHOe pa3MelleHHe GUAEeTHBIX Kacc, pa3MeHHbIX aBToMa-
T0B, HHQOPMALMOHHBIX UIUTOB, ¢ TEM YTOGHl OGECeYUTh NMPOXOJ fac-
CaXHMPOB 6€3 BCTPEYHBIX H NEPECeKAaloUUXCsl NOTOKOB;

opranusaumst paboThl CPEACTB CBA3H U WHGOPMALMH.

B TIIPC copepxarcd Takxe NPOU3BOACTBEHHAs W TEXHHUYECKAs
XapAaKTEPUCTHKU CTAHIWH, jaHHble N0 06beMy paboTbl H TEXHHUYECKO-
MY OCHAIEHHIO CTAHLMHU, AAaHHble N0 KOoMMepuecKoil pabore, opra-
HH3AUHH O6CNYKHBAHUA [AacCaXUPONOTOKOB M JipyrHe CBEJEHHs.

ITpousponcrBenHast uwactb paGoOThl CTAHUHMH XapaKTepH3yeTcs:

IMHAMHKOH MEepeBO30K M0 rojaM, KBaprajiam H Mecsilam;

HEPABHOMEDPHOCTDIO MO AHSIM HEJE/H, HACAM B TEYUEHHUE CYTOK, BHYT-
pH KaxJoro vaca,

pacnpenenedHeM [1acCakMpOMOTOKOB MO BATOHAM M HamnpasJje-
HHUSIM.

TexHuueckass uactb paboThl CTAHLUMU XAPAKTEPU3YETCH:

CXeMATHYECKHMH [JaHAMH [YTEBOTO DAa3BHTHS, DACNONOXKEHHEM
BeCTHOIONEH W 3CKANAaTOPOB, KOPPECHOHAEHUMEA MaccaKHPONOTOKOB
BO B3dUMOJEHCTBHH € APYTMMH BHJaMHu TPAHCIOPTA,

TEXHHUYECKHUM NAdCHOPTOM CTAHLUHMW W HAJHYWEM CPEIACTB CBS3H.

['pacux OCHOBHBIX BHIOB paBoT Ha CTAHUMW A0 Hayaja ABHKE-
HHS [I0€3JJ0B MOXKET BKJAKUYaTh C/eAylol1e ONepauuH:

nepejgada coobuienus aexypuoro no craiuuu JAHIL 06 oxonyanuu
paboT Ha CTaHILHH,

MONlyYEeHHE NpPHKA3a 0 HANW4YMW M NOPSiAKE BbIJAYH MpEenynpex-
JEHHHA M BbIIAUy MPEAYNPeXACHUH MaLIUHHCTAM;

MOATOTOBKA W BblJaya PACNHCAHUI NMOE3J0B;

nojaya NpeaynpeauTeabHbIX CUrHaJA0B B TOHHEAb H CHrHada Bpe-
MEHHU;

IPOBEpPKa 3amuced B KypHanax 06 OKOHUaHHH paboT U onpobo-
BAHHE CTPEJOK U CUTHAJOB,

OoTKJAueHHe KopoTkosambikartened YKTII U 3akpweiTHe TOpPLEBBIX
.1Bepei;

nojada BTOPOrO MpPEAYIPEIUTENBHOTO CHIHANA B TOHHEINb;

NpPONYCK JOKOMOTHBHBIX 6pUraj 3a noes3jaMH, OTCTaHBaIOIHMHCS
B TOHHEJSX;

BBIKJIOUEHHE HONOJHUTENBHOrO OCBEIIEHHS HAa 3 MHH;

NpOBEePKa FOTOBHOCTH TEXHUUYECKHX CPEACTB, PACCTAHOBKA LITaTa H
JLOKJaA O TOTOBHOCTH CTAHLHM K NPHEMY W OTIPABJICHHIO MOE3/0B.
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Ilepen nauanom aBUKeHUs noe3ja HEOOXOAUMO NPOBECTH ClenyIo-
WIHe onepaLuH:

BKJIIOYHTBH HEMOJHOe pafouee OCBelleHHe;

JaTb KOMaHAy Ha OTKPLITHE CTAHLMUH;

BBIK/IOYHTh paGouee OCBEILEHHE B TOHHEJE MOcje Npoxoja nep-
BLIX MO€3]0B; :

BKJIOYHTb NOJiHOEe padouee OCBEI(EHHWE CTAHLMH.

Bce 3TH onepaiuy OCYIIeCTBAAIOTCS AEXKYPHBIM M0 CTAHLHUM.

§ 50. YcrpoiicTBa ajeKTpocHaGKeHHs
H 3JIEKTPOMEXAHHYECKOE XO3ANCTBO

YcrpoitcTBa anekTpocHabGxennsa. Uerkas pa6oTa MeTPONOJAUTEHOB
3aBHCUT OT Gecnepe6OHHOr0 M KauecTBEHHOrO CHaGXKEHHST 3JEKTPO-
sHeprueli, [lostomy HajexHOCTb paGOTBl YCTPOHCTB 3JEKTPOCHAG-
KEHHs, @ TAKXKEe COBEDUIEHCTBOBAHHE HX O6CNYXKUBAHHA SBJAAIOTCSH
OJIHOH M3 Ba)KHEHINIMX 34144 METPOTOJHTEHOB CTPAHDL

3a nocaejgHue rofbl Ha METPOIOANUTEHAX BBINOJHEHbl 3HAUWTE/b-
Hble paGoOThl IO 3aMEHE MACASHBIX TPAHC(HOPMATOPOB HaA CyXHE C KPEM-
HUAOPraHuuecKoHd W30AsMeH, MACASIHbIX BBICOKOBOJIBTHBIX BBIKJIOUA-
TeJell Ha 3JeKTPOMATHHUTHbIE. HeKOoTopble JIHHHHM METPOIOJMTEHOB
06OpYNOBAHbl 3JEKTPOHHON 3a1lUTOH TATOBBIX CETEH.

Hasi cokpaleHus o6CayKUBAIOLIETO NePCOHANna YCTPOHCTB 3/ek-
TpocHabKeHHs H 06erueHusi onepaTHBHOrO yNPaBJACHUA HMH Ha 60J1b-
IIHHCTBE JIMHUH METPOIIOJHTEHOB BBEAEHbl YCTPOHCTBA TENEMEXAHHKH
Ha TAroBbX noacraduusx. Ha Mockosckom M TallKEHTCKOM METpO-
nosuTeHax — cucrema TIM-74, na Jlewunrpagckom u KueBckom —
BPT®-3, na XapbkopckoM H MHHCKOM — «JIMCHa».

[Iupokoe pa3BHTHE MOJYUHJIM YCTPOHCTBA NUATHOCTHKH B XO3siil-
CTBaX 3MEKTPOCHAGKEHUS CIYXKEG 3MEKTPONOACTAHUME n ceTed Moc-
KOBCKOro, XapbKOBCKOro W KHEBCKOro MeTPOMNOJHUTEHOB.

BenymHMH HanpaBaeHHSIMH COBEPLIEHCTBOBAHHUSA SHEPreTHYECKOro
X03s1licTBa SIBASIIOTCH:

aBTOMATH3ALUSA M TeJeMEeXaHU3alUus OCHOBHBIX ONepaLui;

BHEDEHHE HOBBIX Npeo6pa3oBaTeNbHbIX H KOMMYTAUMOHHBIX afl-
napartos ¢ 60Jiee BbICOKMMH TEXHHKO- SKOHOMHUYECKHUMH T10KA3ATEJMHY;

COBEDIIEHCTBOBAHUE CPENCTB NMPOGHAAKTHKH W JAHATHOCTHKH;

BHEJIDEHHE HOBbIX METOJOB U (HDOPM TEXHHUYECKOH 3KCIyaTauHu
YCTPOHCTB;

YCHJIEHHE YCTPOHCTB 3J€KTPOCcHalXEeHHS U KabesabHBIX CETeH.

Jnsi MOBBIIEHWS] HANEMXHOCTH 3MEKTPOCHAOKEHHS H MOXKAapHOH
6€30NacHOCTH BEAETCS TAKKE 3aMEeHAa MACJOHAMOJHEHHOro 060pyno-
BaHUs! HA 6esmacnasiHoe. Tak BHEADPSIOTCH CyXHe TATOBLIE TPaHCHOPMa-
ropsl Tuna TC3I1-1600/10 ssamen TMII-3200/10, TpanchopmaTophl
CUDb runa TC3K-63/10 szamen macassbix TM-30/10; ycrauassu-
BAIOTCA BBICOKOBOJIBTHBIC 3JEKTPOMATHHTHbIE BbIKIIOYATENH THIIA
BOM 1 BakyyMHbI® BHIKJIOUATEJIH.
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B 6oabuioii cremeHH HAJEKHOCTb 3MEKTPOCHAGMKEHUS 3aBHCHT
OT 6€30TKa3HO# pabOTbl YCTPOHCTB aBTOMATHKH H TeJEMEXAHHKH.
JHepreTHKaMH METPONOJIMTEHOB HAKONJEH 60JbIIOH ONbIT KCHJyaTa-
UMK 3THX ycTpoficTB. CerojHsi Ha MeTPONOJMTEHAX 3KCIJyaTHpYyeT-
Cfl HECKONBKO THNOB TEJEMEXaHWKH, B TOM YHC/IE€ ClenHanbHO CRpo-
eKTHpOBAHHAs AJsi MeTponoJauTeHa cucrema TIM-74. Ha Tawkent-
CKOM METPOTIOJIMTEHE HAKOMNJEH MOJIE3HbIH ONBIT 3KCNMYaTayuH B OH-
HAKOBBIX VC/JOBHSIX JBYX CHCTEM TeJleMeXaHuKh — «JlucHa»
TOM-74, KOTOpLIH cerosiust NO3BOJSIET CAe/aTh BbIBObI O IPEUMYILECT-
BaX H HejocraTkax obeux cucreM. Ha TOGHAHCCKOM METPOMNOJMUTEHE
BNEPBbIE NpUMEHEHA npoMulULIenHas cucrema TM-310, skcnayara-
U5l KOTOPOH jaja NoOJOKUTEJbHbIE Pe3yJbTaThl.

BHHMHW)KTom paspaGorana cucrema TeJeynpaB/eHHs YCTpOH-
CTBAMH JIEKTPOCHAGKEHUS METPOTIOJNUTEHA HA HHTETPAJbHbIX CXeMaXx.
Ceilyac 3Ta cucrema ucnbiTeiBaercsi va CepnyxosckoM paauyce Moc-
KOBCKOI'O METPOTO/NHTEHA,

IlIupoKo pacnpocTpaHsieTcsi nepejoBO# ONBbIT 3HEPreTHYECKUX
cayx6. Tak, ana yse/MyeHHS] HOYHOTO «OKHAa» W TOBbILEHHs Ge30-
NacHoCTH paboT B TOHHeNAsX, pauHoHanusatopaMu MOCKOBCKOro
METpOonoJuTeHa Obll NPEJJOKEH HOBBIH MOPSJ0K 3a3€MJIEHHS KOH-
TAKTHOTO DeJbCd W JONYCKa JI0Jied B TOHHENb. DTOT NOPSAJOK PEKO-
MEHJ0BAH /sl BHEJPEHUsl HA Bcex merpononurenax. [Ipeanoxennas
CHCTEMA TBOPYECKH YCOBEPIUEHCTBYETCSI NMPHMEHHMTENbHO K YCJAOBHAM
paboTbl KOHKPETHBIX Y4acCTKOB,

JIeHHHTpajubl NPUMEHWIM HOBYIO CXEMY YNDABJEHUS 3a3€MJIH-
TeJAsIMH: BMECTO pasbejunuTens ¢ npusoaom tuna [1AM ycranoBuau
pO3€TOUHbIH KOHTAKT Mac/sHOTO BhIKAyarens BMI'-133 B komnnek-
Te ¢ quHednbiM aBurartenem thna JIJLIK-16, uTo n03BONKIO pasmec-
TUTh 3a3€MJUTENb B fyeHdKe 3anacHOr0 aBTOMATA HJH DPE3EPBHOTO
¢upepa. Ha KueBckoM MmeTpononuTeHe B KauecTBe NMPHUBOJA 343€M-
JSOWUX Pa3beIMHNHTENeH KOHTAKTHOH CETH NPHMEHW/H JIHHEHHbIA
asurarenab tuna JIJALIK-16-17.

B nensx cosepiueHcTBoBanust paborbl NO pauMOHalbHOMY pPacxo-
Y 3MEKTPUYECKOH HEPrHH BrepBble B JIeHHHrpaje Oblla BHEJDEHA
cucrema ee aBTomatusuposannoro yyera tuna MHMCD. Cefiuac sra
cHcTema BHespeHa B Mockse, Kuese, baky U rOoTOBHTCS K BHEJPEHHIO
Ha jpyrux MertpomoauTeHax. Ha XapbkoBckom u JleHUHrpaacKkom
METPONOJIUTEHAX CMOHTHPOBAHA Y)Ke TPeThsl MOAH(HUKALMSA ITOH CH-
crembl (MHMCI-3).

Hosatopamu MOCKOBCKOr0O METpONONHTEHA pa3paboTaH METO] AH-
arHOCTHKH CWJIOBBIX FOJYNPOBOJHHKOBBIX KPEMHHEBBIX BEHTH/EH,
KOTOPBIA NO3BOJSiET BBIIBUTb MX NpeAnpobOHHOe cOCTOsiHWE. JTOT
METOJi HalleJ] IHPOKOE NPUMEHEHHE W HAa JPYTHX MeTPONOJHTEHaX.

B ueasix noBbIIEHWS HAAEKHOCTH paBoThl TATOBOH CETH MPH OIl-
po60BaHUK HOBOTO MOABHIKHOTO cOCTaBa HAa MOCKOBCKOM METpOMNO-
JIUTEHe paspab0oTaHa U BHEJpeHA 3JEKTPOHHAS CUCTEMA 381U Thl TArO-
BOH CeTH OT TOKOB KODOTKOTrO 3aMbiKaHusi. McnbiTaHbl U BHEJDPEHBI
B 3KCTJyaTauuio Npu6opbl KoHTpoas usoasuuu [IKCH, nossoasiomue
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OMEPATHBHO C HAUMEHbIUMMHM 3aTpPaTaMi OGHAPYXHUTb NOBPEKAEH-
HbIA yuacTOk ceTu. Paunonanusaropamu pa3paGoTaH M CMOHTHpPO-
BaH cCrienyanbubifl KaAMOGPOBOUHBIHA CTER AJIST HCIIBITAHUSI HU3KOBOJBT-
HbIX @BTOMATHYECKHX BBIKJIOYaTENEH.

Cneyuanucramu JleHMeTponosuTesa B COAPYXKECTBE ¢ YYEHBIMH
JIMM)KTa paspaboran ¥ BHEApPEH CHJIOBOH KpeMHHEBBIH BbINpPSIMH-
Teldb Ha aunogax B-1600 ¢ BO3AYIIHO-UCHAPUTENbHBIM OXJIAXKEHHEM,
Uncao auoa0B cOKpalleHo a0 48, uTo 3HauuTenbHo obaerunno obeay-
YKHBAHHE BbINPAMHUTENS. '

[To npeasoxeHusiM HOBaTOpoB paspaboTana M BHEIpPEHA TaKkKe
HOBAsl CHCTeMa OPTaHM3anMH TPyAd HA y4acTKe N0 PeMOHTY, Hanaj-
K€ ¥ MPOBEpKE BO3AYLIHbIX aBTOMATHUECKHX BbIK/AI0YATENEH, KOTOpas
N03BOJISIeT 06ECNEUNTh CENIEKTHBHOCTDb 3aILUTHl B HH3KOBOJIBTHBLIX C€-
TSX H COKPaTUTb IKCH/yaTaUHOHHBIE PACXOABI.

Ha psise cTaHuM# BHejpeHa cucTeéMa aBTOMATHYECKOrO nporpam-
MHOTO YHPaBJIEHHs] OCBEIEHWEM CTaHUUil U BecTuGIONel ¢ npHMene-
HueM (oTopesne U pesie BpEMEHH, uTO CHHKAET pacXOinl 3JEKTPOIHEp-
THH.

Ha Kuesckom merpononutene nposojaHrcs 6Goabiuasi pabora no
COBEpUICHCTBOBAHUIO THArOBOH CeTH. 37€chb MOJEPHH3HPOBAHA CXemMa
ynpasaeHds GbICTPOAECHCTBYIOIUMMH BBIKJIIOYATENSIMH, YCHJEHA OLIHU-
HOBKA CHUJIOBOH 1i€NH, IPOU3BOJUTCS 3aMEeHA KOHUEBBIX BBIK/AOYaTe/ed
Ha 6osee coBeplUEHHbIe, pa3paboTan ¥ U3TOTOBJEH NpUOOp AMs 3KC-
npecc-KOHTpONsA napameTpos Bertuaed tuna BJI-200.

Ha XapbkoBckoM MeTpomnoJuTene paspaGoTaH W BHEAPEH CTEH]
JHATHOCTHKH pelleé aBTOMATHKH, YHUBEpCaJbHbIE NEePEHOCHbIE YCTPOH-
CTBA [/ NPOBEPKH NapaMeTPOB peJe BBICOKOBOJbTHBIX BBLIKJAKYATE-
neit BAb-42 u BAB-43.

OcpelieHHe Ha METPONOJNUTEHAX SBASETCS Ba)KHOH COCTaBHOHA
YACTbIO KYJAbTYPbl O6CAYXKHBAHUS NACCAXKHPOB, NMOITOMY BONpOCAM
OCBEIEHHS TAKXKE TMNOCTOSIHHO YyjeasieTcss Oonblioe BHMMaHue. Ha
CTAHUHSAX NEPBbIX Ouepened CTPOUTENbCTBA NPOBOJUTCS PEKOHCTPYK-
LMSl CHCTEM OCBEMIEHHS C YUETOM COBDEMEHHBIX MOBBIIIEHHBIX TPE6O-
BaHUH K OCBEIUEHHOCTH CTAHIWH, BECTHOIONEH, S5KOHOMUUYHOCTH OCBE-
TUTEJbHBIX YCTAHOBOK W yno6cTBa HX ob6cayxkuBanusi. [Iposeneno
KOMIIJIEKCHOE 06cC/e10BaAHHe BCeX CTAHUUH MeTPONOJMTEHOB, JAaHb
DEKOMEHJAHH 10 COBEPLIEHCTBOBAHUIO OCBETHUTENbHBIX YCTPOHCTB ¢
6oJiee LIMPOKHM HCHOJIb30BAHHEM JIIOMHHECLEHTHbIX JaMIL.

B cBsisu ¢ nosbluleHHEM HArpy3oOK B YCJIOBHSIX BO3pacTtaiouies
MHTEHCHBHOCTH JBHKCHHS NOE3]0B H YBENHYEHUS MOLIHOCTH THATOBBIX
snekTpoaBurareneit BaroHos Ha 60% B Hacrosiee BpeMsl HauaTo
BHeJpeHHE TpaHchopmaTopoB MomHocThio 1600 KB-A ¢ Tepmopeak-
THBHOHA H3oasinuMed U MommuocTbio 2500 kB.A ¢ nuToll usonsiyues.

HenpepbiBHo Begercsi paboTa rno COBEpILIEHCTBOBAHHIO BEJOMCTBEH-
HOTO 3HEepronansopa. Co3janbl KOMHCCHH M0 PALMOHAJbHOMY NOTpe6-
JIEHHIO 3/]1€KTPOSHEPTHH, paboTa0T 061 E€CTBEHHbIE HHCNEKTOPA U HHMU-
UMATUBHbIE TPYNIbl KOHTpoas. PaspaGaTbiBalOTC OpraHu3anHOHHO-
TEXHHUYECKHE MEPOMNpPHATHS NO 3KOHOMHH 3JIEKTpO3Hepryuu. boabuio#
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OIMbIT B 3TO# 06MACTH HAKOMJEH HAa JICHHHIPajCKOM METPOTMOJHUTEHE,
rjie nanHas pabora NPOBOAMTCH CHCTEMATHUECKH; pa3paGoTaHbl HOP-
MAaTHBHbIE NOKYMEHTH, PErdAMEHTHPYOIHE 3Ty paBGoTy, onpeneseHsl
KOHKDETHHIE HCIIOJHHTEAH, CPOKH OTHETHOCTH, MEpH MOOIPEHHS,

CoBEepUIEHCTBOBAHHE CXEM BHYTPEHHETO 3HEPrOCHAGKEHHS METPO-
MOJIUTEHOB, M03BOASIONIEE 06eCcMeYUTh HX HOPMAaJbHOE (PYHKLHOHH-
DPOBAHHE MpPH KPATKOBPEMEHHbIX OTKA3aX B paboTe MUTAKMIHUX NO1-
cranuui MuH3Hepro, BejeTcsi Ha XapPbKOBCKOM METPOIIOAHTEHE, 31€Ch
paspaboTaHa M BHeJPEHA CXeMa aBTOMATHYECKOro BOCCTAHOBJIEHHS
nmuTaHUA Ha wHHax 825 B.

B Tawkenrte BHeapeHa cxema 3amUThl OT nMpobOsi BEHTUJEH, U4TO
HCKJIOUHJIO BAHSIHHE KoneGaHHA HATIPSIXKEHUS HA TATOBYIO ceTh. B ba-
Ky C LeJbI0 YCHJEHUS YCTPOHCTB 3JEKTPOCHAGKEHHS YCTAHOBJEHBI
JOMOJIHATENbHbIE BBOAbI HA TArOBbiE nojacranyuu. PaspaGoran kowmir-
JIEKC AHANOTHUHbIX MEPONPUATHH U HA MOCKOBCKOM METPOMOJIHTEHE,

Yue6HbIMH H HayYHO-HCCJAEJOBATENbCKAMH HHCTHTYTAMH BELETCS
psii paboT no COBEPLICHCTBOBAHHIO CHCTEMbl 3JEKTPOCHAGKEHHUS
merpornoautenos. BHHUM)KTom paspaGorana cucremMa aBTOMAaTH3H-
POBAHHOTO NPOEKTHPOBAHMA H PACUETA CHCTEMBI 3JEKTPOCHAGKEHHUS
METPOITOJIUTEHOB, YUHTHIBAIOIIEH YCAOBHS 3KCAyaTauui. MOCKOBCKHM
MHCTHTYTOM HHXKeHepoB Tpancropra (MHUMT) cosmectHo ¢ Mockos-
CKUM METPONOAHTEHOM I[IPOBEJEHH TEOPETHUECKHE H 3KCHEPHMEH-
TaAbHbIE MCCNELOBAHUS [0 pEAanM3auHH 3HEPrHH peKynepauHu.
BHHUW)KTom Beaytcs Hccneposamus mo COBEPILIEHCTBOBAHUIO H
\CHJIGHHIO yCTPOHCTB 3HEProcHaGKEeHHs, HEOGXONUMBbIE AAf IKCIaya-
TAalHKX HOBOrO MOABHKHOIO cOCTaBa — Baronos tuna 81-720, 81-721.

Bentuaauua. Opuoll M3 OCHOBHHX 34744 BEHTUJASIHHUH SIBASIETCS
ylaneHHe Temna, BbIAEASIEMOrO 3/1€KTPOMOE3iaMH H PA3/JHYHbIMH Ma-
IUJHAMHE M MeXaHu3MamH. M36HTOK Tenna noraomaercs OKpyxKamw-
e cPeof H MOXKET CO31aBaTh B TOHHENSAX H HA CTAHUMSAX OBbIIIEH-
Hbl# tennoBof sddexr. Bo usbexanue 3TOro ¢ MOMOIUBI BEHTHISA-
UHH BO31YX B TeyeHHe yaca samensietcst 3—>5 pas. Toabko B MoCKOB-
CKOM METPOIOJIUTEHE BEHTHUASLMOHHbIE YCTAHOBKH NepepabarniBaioT
Gosee 55 MaH. M° Bo3ayxa B uyac. Ha meperosax u cTaHuHSX yCTAHOB-
J€Hbl CINEUHanbHble 1AXThl, UEPE3 KOTOPBHIE OCYIHECTBASETCH BEHTH-
JAUA.

Ha HEKOTOpbIX METDPONOAHTEHAX MPHMEHSIETCS €CTECTBEHHOE IpO-
BETPUBAHHE 3a cyeT MOPUIHEBOTr0 3G(MEKTa NPH ABHMKEHHH MOE3JI0B
B TOHHEJE€ M PA3sHHUbl TEMIEPATYD MEXAY HADYXKHBIM H BHYTPEHHHM
Bo3ayxoM. OpHAKO 3TOT crroco6 HECMOTPS HA KaxKYIUYIOCH MPOCTO-
Ty He ofecrneqyuBaer HyxHoro sdpexra.

Haubonee addexkTHBHbIM 0KA3asACs BAPUAHT NMPHMEHEHHS HCKYC-
CTBEHHOH IPHTOYHO-BBITAXKHOH BEHTHAALMHA. B 3ToM cayyae B maxrax
YCTAHABJIHMBAIOTCS MOUIHBIE BEHTHASITOPDI, YTO NPH GOJblIEM BEHTHAS-
UHOHHOM 3¢ dekTe Tpe6yeT MEHbILEro YHCAd 1WaxT, YeM IPH €CTECT-
BEHHOH BEHTHJSIIHH.

B netnuii mepuos BO3NyX yepes CTAHLMOHHBIE WAXTH 3a6Hpaer-
€5l ¢ TOBEPXHOCTH M yAAJsieTCs yepes TOHHENbHbIE WaXThl. ITO 103BO-
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JASIeT MOAJEPHKHUBATH OTHOCHTEJBHO HEBBICOKYIO TEMIIEPATYpPy Ha
cranyusix. B xononubii nepuos, Ha060poT, BO3AYX MOJAETCS C TOBEPX-
HOCTY Y€pe3 TOHHE/bHBIE [1aXThl, MOJAOrPEBALTCA 3a CUET TEIJIA, BbiJe-
JAsieMoro 3JeKTpornoesnamu, o6opynosanuem, Tpy6onpoBonamu, nosa-
eTcsl Ha cTaHUMH GoJjee TemablM H yHansieTcss 4yepes CTaHIHOHHbIE
I AXThL

Ha nosepxHocTd 3eMJ/H YCTAHABAHBAIOT ClIE€LHANbHBIE KHOCKH A
BeHTHASALMHU. X pacmonaralT B MeécTax ¢ YHCThIM BO3AYXOM, B 3€/€-
HBIX 30HaX. Hepes kHocku BO31yX 3a6HPAETCs 110 CTBONY LAXTHI H BEH-
TUASITOPAMH [TOjideTcs B MeTponosinTeH. Kak npasuio, B axre ycra-
HABJUBAIOT 1BA BEHTUAATOPA ¢ AuamerpoM pabouyero Koneca 2—2.5 m
H IPOM3BOHTENbHOCTbIO 250 ThiC. M° /4. BEeHTHASITOPBI MOTYT paGoTaTh
KaK JAs M0Ja4H, TAK H OTKAUKH BO31YyXa B 3@8BHCHMOCTH OT HapyX-
HOH TemmepaTyphbl.

B CCCP npumensiorcs Bentunsitopsl Konerpykuuu HATH (1lent-
paJbHbIH a3pOTHAPOJHHAMHUECKHH HHCTHTYT). YIDABAEHHE BEHTHIS-
LHEeA OCYWECTBJASETCA M3 LEHTPAJbHOrO JAHCIETUEPCKOro IyHKTA.

Bcee cayxeGHbBlE MTOMELIEHHS METPOIOIHTEHA 060Dy 10BAHH YCTPOK-
cTBaMHd BeHTUASALMH. ToabKo HA MOCKOBCKOM METPOMNOJHTEHE HACUH-
ThiBaercs 6oaee 3100 cucreM MmecTHoll BeHTHAsipMH. COCTOSIHHE BO3-
JYUWHOH Cpejbl MOCTOSIHHO KOHTPOJHPYETCS C MOMOILBIO ICHXPOMET-
pOB, KOTODHE YCTAHOBJEHbl HA CTAHUHMAX H B TOHHEJSAX.

OaHaKO NaHHYIO CHCTEMY BEHTHASILUU NMOCTENEHHO aBTOMATH3HPY-
I0T. B MecTax KOHTpOsisi COCTOSIHASI BO3AYUIHO# CPe/ibl yCTAHABIHBAIOT
CreliHanbHble JATYMKH, KOTOPHE C MOMOIUbIO TEJEMETPHYECKOH arm-
maparypbl, uMhposuHX npH6OpPOB M TeneTaina nepenanT HupopMma-
LHI0 O TEMIEPATYPE M BJAXKHOCTH BO31yXa jpHcnetuepy # Ha IBM.

Tenemexanuueckue ycTPOHCTBA MO3BOASIOT MONHOCTBIO ABTOMATH-
3HPOBATh MPOLECC BO3LYXO0OGECHEYeHHsT METPOIIOJHTEHA. DTO COKpa-
ILAET TPYAOBbIE 3aTPATHI, MOBHIIAET ONEPATHBHOCTb U YETKOCTh B pe-
[IEHMH BOMPOCOB BEHTHAALUH M 06ECNEUHBAET MOCTOSHHBIA TEMI0BOH
U BO3AYLUHbIA DPEXHM.

BoaocHa6xenne. [loa3eMHbBle COOPYXEHHSI METPOMOJUTEHOB 060-
pyayioTcsi 06be1MHEHHOH CHCTEMOH BOJOCHA6KEHHUS, KOTOpasi oGecre-
YHBAET X035 HCTBEHHO-TUTbeBbIE (06MbIBKA TOHHENEH, BAaKHAsA y6op-
Ka cTaHyui, o6ecrnevenye BOJOHA AYIIEBbIX, YMbIBAJbHUKOB, CAHY3JI0B) ,
TEXHOJIOTHYECKHE (BOASIHOE OXJaXKIAE€HHE BO3AyXa IAs1 BEHTHUASIUHH
H 1p.) W MPOTHBOIMOXAPHbIE HYXKIbI.

OCHOBHBIM HCTOUHHKOM BOJOCHAGKEHHS CNYKHUT FOPOACKAs BOLO-
MPOBOjHAS ceTb. Ha cranuHUsiX YCTAHOBAEHH CHelLHa/ibHbie BOAONPO-
BOJHbIE BBOIbI, HMEIO[IHe ABTOMATHUECKHE YCTPOACTBA yuera pacxo-
na Boabl. Bopomepubiii y3ea o6opynoBaH BOLOMEPOM H Pe3€PBHOH
auuuel popocHaGxenusi. [locaenHsss MMeeT HOPMAJAbHO 3aKPBITYIO
3aJBUKKY C 3T€KTPONPUBOJAOM H 3/1€KTPOH3OAHPYIOIHUME iannamy,
BXOJHYIO 3a[BHXKKY C 3/I€KTPONpPHBOAOM M 06paTHbIM KJAalMaHOM Ha
BBOJIE, UTO HCKJI0UAeT BO3BPATHOE MOCTYIJIEHHE BOAB M3 TPY6 METpO-
MOJHTEHA B rOPOACKYIO BOJONDPOBOIHYIO CETh.
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Hauboabwuit pacxon sogn NIPHXOJHUTCS HA OOMBIBKY CTaHpui H
TOHHENEH (puc. 28). CrapHoHapHbim BOONPOBOJAOM 0GOPYAOBAHbI
TAKKe KAHANbl H CTBOJIbl BEHTHJSIIHOHHBIX WAXT A8 HX MPOMBIBKH.

Ha Gonbwuncrse cranpui CMOHTHDOBAHBI iBA BBOAA OT pas/uy-
HEIX pa3BOASIKMX TPYG ropoackoii cetn nuamerpom 100 mm, KoTopble
pAacroJloKeHbl B PA3HBIX KOHUAX CTAHNHA. MEeXKy HUMH MPOJIOKEHbI
CMEUHANLHBIE COCMHHTEIIbHBIE IHHHH, 06PA3YIOIHE TEM CAMbIM KOJIb-
UEBYIO CHCTEMY BONOCHAGKEHHS CTAHUH M TPHAET A0 [ HX NEPETOHOB.
Takasi cucrema nosblaer HageHOCTH paboThl U obecneunsaer Gec-
NepPeGOiiHOE CHAGXKEHHE METPOMNONUTEHA BOJOL.

Or BBOJOB BAO/L TOHHENEH H CTAHMH (mon naardopmoit) uyr
MArucTpanbHble JIMHHH BOJOIPOBOAA C OTBETBJECHHIMH K MoK apHbIM
KpaHaMm W apyrum BOHOpasGOpHBIM TOUKAM.

st TeXHOMOTHUECKHX peneii NpenycMaTpHBaIOTCA ClenHabHble
B0O03a6opHbIe CKBAXKHHBL. [{/151 o6ecneyenys 3JIEKTPOHU30JSIHH BOJO-
[IPOBOAHYIO MAruCTpab B TOHHE/NE MPOKIAABIBAIOT, KaK npaBuio, Ha
CTOPOHE, TpPOTHBOMONIOXKHO! KOHTAKTHOMY pebCy. Yepes kaxnbie
500 M H y KOHUOB CTAHLHH YCTAHABHBAIOT MATUCTPANbHbIE 38 BHX-
KH, KOTOpbIE BBLIMOJHSIIOT POJb OTrPAHHUHBAIOUIErO MEXAHH3MA s
[IEPEKPBITHST BOAHW B HEOGXOAMMbBIX CAyyasix (aBapHsiX, PEMOHTHBIX
paborax u T. mn.).

Bectu6ionu, crampuu u NMEPEXOAbl METPOMOJHTEHOB OGOPYAYIOT
MOKAPHBIMA H MOJHBOYHBIMH KpaHAMH. Jlnamerp noxapubix Kpa-
HOB — 50 MM, a MJHHA MOMKApHbBIX pykasos — 20 .

Kpanbl aas ysaaxusiomux PaGoT B NYTEBbIX TOHHENSIX YCTAHAB-
MHUBAIOT 4epes kaxibie 30 M, a B 3CKaNATOPHBIX TOHHEASX H nepexo-
Aax — uepes kaxble 20 M. J11s1 Ha6opa BOAbI MOEYUHbIMH MAILHHAMH
Y IPOMBIBOYHBIMU arperaramu yCTaHOBAEHbI KPaHbl auamerpom 50 mm
depes Kaxnaeie 500 M Ha meperonax M B KoHue nnarhopmM Ha crau-
LLUSIX,

JLexypHBIfi 10 CTaHNHH O3HAKOMIEH CO CXEMOI pasBoasies Bojgo-
MPOBOJHOH CETH CBOEH CTAHUHH, ¢ TeM YTOGI B HEOO6XOJHMMBIX
CAYyHuasx JHYHO MPUHHMATH Mephl K [IPEJOTBPAILEHHIO H JIHKBUAA UK
BO3MOXKHO# aBApUHM CHCTEMBI BOJOCHA6KEHHS yTEM 3aKpbITHA 34-
ABHXKH B Maructpanbuom Tpy6onposoge. B stom Clayqyae JexypHbli
[10 CTAH[IHH HEMEJIEHHO HH(OPMHPYET 10E3ZHOTO JAHUcneTyepa o mec-
T€ HEHCIIPABHOCTH CETH.

Yenosublit quamerp Tpy6 anuui BOJIONPOBOJA NPHHUMAETCH s
BBOAA OT TOPOACKOrO BOAOINPOBOAA H AJISi MATHCTPANEH HA CTAHUUSIX
U TynAKkax — 100 MM, aas Maructpaneli B TOHHeNsiX — 80 MM.

st BojonpoBosos Merpononutenos NPUMEHSIIOTCA  CcTaJibHble
GecloBHbIE TOpsIYEKATAHbIE TPYObl, & jJIs1 OTBETBJAEHHH — OUHH-
KOBaHHbIC CBApHbIE TPYOBL. [IpH COOTBETCTBYIOIEM TEXHHKO-3KOHO-
MHYECKOM OGOCHOBAHHH A/l OTAEJbHBIX yYaCTKOB MarucTpanei, Kax
HCKJIIOUCHHE, MPENYCMaTpPHUBAIOTCS TPYObl H3 HU3KOJIETHPOBaHHOH
CTajli, oGecneynsammme 0co6o HamemHylo paboTy BOAONDPOBORHBIX
cered.

Bonootsoan. B nyresble Tommenu METPOIOJHUTEHOB BCJEACTBHE
HECOBEPLICHCTBA THAPOM3ONANKU OGHENOK WU ee HEHCIIP ABHOCTH
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Puc. 28. ToHHe/NbHBI NPOMBIBOYHbBIK arperar

MOTYT [POCAYHBATbCA TPYHTOBbIE BOH,bI.UI/IHOI‘H,a 06pasyloTcsi Mect-
HbI€ OCTATKH BOJABI [10CJ€ MBITbsl TOHHENEH, BECTHOIOMEHR H TIEPEXOJIOB.

Jnsi c60pa CTOYHBIX BOA M OTBOAA MX K CHELHAJBHO cnpoexgn(—e
POBAHHBIM HJIH ECTECTBEHHBIM TOHHXKEHHBIM TOYKaM TPACCHL B TOHHaJ:I_
10 OCH MyTH (@ B JBYXMYTHBIX TOHHEASX M0 OCH MEXAYIYTbs) yCTP

e[11ajbHbl€ JOTKH. i
Ba}of;ﬂinﬂl(l)rxn Ha CTAHUUSAX H TOHHENSIX HMEIOT NPOAOJDbHBIA YK/IOH
He menee 3%o U nonepedynbll 2—3%o. B 3aBUCHUMOCTH OT KOHCTPYKLLHH
OYTH JOTKH MOTYT GbITh MEPEKPBITH KEJNE30GETOHHBIMA CbEMHbIMH
VIUTAMH HJIH BBINOJNHEHB! B BUl€ ACGOLEMEHTHBIX TPY6 ¢ YCTPOHCTBOM
OUHMCTHTENbHBIX KOJOALEB uepes Kaxabie 20—25 m. das oTsoaa :J(])S,
06pasyUXCcs Ha CTAHUMAX, MPEAyCMOTPEHA CleyHalbHas KaH
51,
3au11/_11pn 06MbIBKE CTAHIIHOHHBIX 3aJ10B ¥ n1atGopm Boxa c6pac1>ma(:(-e
¢Sl B [IpUEMHBIE TPanbl — JPEHAXKH, PACMOJOKEHHbIE YEPE3 Kaxa
15—20 M, a saTeM no YyryHHbIM Tpy6aM OHA CTEKAET B JPEHAXKHBIE
AoTkH noa miatpopmamu. [lo rakomy e npuHuHNy ypansercs 23};2
[PH MPOMBIBKE [€PEXOJHBIX KOPHAOPOB, BECTHGIONEH, KACCOBBIX 3
THX CTAH[HOHHBIX MOMEIIEHUH.

! Hj%ynﬁ yAaJeHHsi BOABI, nmocrynamued B BOJOCOOPHUKH MO 130;10(1):(-e
BOJHbIM JIOTKAM H Tpy6am, YCTpauBalOT CTALHOHADHBIE HACOCH
BOJOOT/IMBHbIE YCTAHOBKH KaK TPAH3HTHbIE, TAK M MECTHBIE.

OcHOBHBIE BOJOOT/NHBHbIE HACOCHBIE YCTAHOBKH pacroaaramoTtcs
B [OHHKEHHbIX MECTAX JHHHUH W HA CTAHUHUSX MEJKOro 3aJ1°O}KBeHI/Iﬁ,
€C/IH YyCTAHOBKH [PHHHUMAIOT BOJY H3 [E€PETOHHBIX TOHHEJEeH. Bojo
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OTJIMBHBIE YCTAHOBKH pasMemaioresi B CNCLHMANbHBIX KaMmepax H
COCLMHAIOTCS C TOHHENSAMH COEMHHTeIbHBIMH J1HHHSIMH. Kamepsi pas-
AC/CHBL KEJE30GETOHHbIM NEPEKPHITHEM HA 1BA HTAMA. Ha nuxnem
3Taxe pasmemaior BOJOCOOPHHKH €MKOCTbIO 70 M°, Ha BEDXHEM —
YCTaHABJIHBAIOT HACOCHOE 060pynOBaHHEe. OCHOBHAS BOAOOTIHBHAS
YCTaHOBKA 0GOPYyAYeTCst TPeMsi HacocaMH, Kax bl U3 KOTOpbIX pac-
CUHTAH HA MaKCHUMaJbHbIH 06beM pPaGOThI. Bonoc6opuuku ocHosubix 1
TPAHSUTHBIX BOLOOT/NHMBHBIX YCTAHOBOK HA JIHHUSIX ry6OKOro 3ano-
KEHUS UMEIOT JIBE KaMephl, Cllyxamde nis HENpPEpPLIBHOKA noouepes-
HOH MEPHONHYECKOH OYHCTKH. Bbiciiuii YPOBEHb BOJBI B BOxOCGOP-
HHKE nOMKen ObiTh He Menee ueMm Ha 0.1 M HUHe CIUBHOH TPYGbI,
a HU3WHA Ha 0,2 M BhIWe dnanna scachiBaomei cetku Hacoca. Jlas
Ha/€XKHOH PAaGOThl OCHOBHBEIE BOLOOTJ/IHBHbIE YCTAHOBKH MOJYy4aioT
IATAHHE OT NABYX HE3ABHCHMBIX HCTOYHHKOB SHeprocHabxenus. Yera-
HOBKH 060DYNOBaHbBl CHrHAMH3aLHE) aBapUHAHOrO ypOBHS,

Tpansutubie BogooTnHBHBIE YCTAHOBKH YCTAHABIHBAKT MEX1Y
OCHOBHbIMH YCTAHOBKAMH B TEX CJy4asix, KOrja U3-3a 6oab1I0ro0 pac-
CTOSIHHSI MEXKIY HUMH TPYObl U TOTKH He MOTYT NPONYCTUTb BCIO COOHU-
PacMyIo st oTBOAA BONy. TpaHsHTHBIE yCTaHOBKH ClyKaT as nepe-
XBATa YaCTH BOJibl M NEPEKAYKH ee Ha NOBEPXHOCTb, OT OCHOBHBIX ycTa-
HOBOK OHH OTVIMYAIOTCSI MeHbllef HPOHU3BONHUTENBHOCTLI) HACOCOB
# MEHbLWHMK OGbEMAMH BOROCGOPHHKOB (40 M%)

MectHble BOg0OTNIHBHBIE YCTAHOBKH pacCho/iaraloT B NOHWKEHHbIX
MECTaxX, Kyl BO/a IOCTYnaer camorekom. U3 BO10CGOPHUKA EMKOCTBIO
4—7 m” onu nepekaunsaior BOAY B JIOTOK TOHHE/IA. B TOHHeNsix menko-
IO 3aN10KeHHst- COPOC BOJBI MECTHBIMH BOLOOT/HBHbIMH YCTAHOBKaMH
OCYIUECTBIASIETCS B TOPOACKYI0 KaHAJHSAaLHI0, MecTHhe YCTaHOBKH
TaK K€, KaK M TPAaH3UTHHIE, UMEIOT 1BA Hacoca. Bee BOJOOT/IUBHbIE
YCTAHOBKH METPONOIMTEHOB PaGOTAIOT B 4BTOMATHYECKOM pE}XHME
B 3aBHCHMOCTH OT YPOBHS BOjbI B BOOCGOPHHUKE, 38 KOTOPbIM «CJIEHT>
aBTOMATHKA.

Yerpoiictea SHEProCHAGKEHUs, BEHTHSIIHH, BOJIOCHA6 K €HHS, Ka-
HAIU3a1HH, TEMJIOCHAGXEHHST NOBCEMECTHO NEPEBOAATC HA aBTO-
MATHYECKO® yNpaB/IeHHE, YTO 3HAUUTENBHO NOBBILIAET UX HaJ1€KHOCTh
Y SKOHOMHUYHOCTb H, KDOME TOTO, CO3A€T BO3MOMKHOCTD BHEJIpeHHS
noacucremsl ACY-kauwmar, Koropasi 6YAeT aBTOMAaTHYECKH ¢dopmupo-
BaTb ONTHMANbHYIO BO3AYIUHYIO Cpeny B METPOMNOJIHTEHAX.

§ 51. NyTeBwie u ToHHENLHBIE ycrpokcrea

Ilporsxennocts raasubix nyred merponoauresos CCCP B yacTos-
IHEE BPEMST cocTaBasier 0komo 1000 k. I'pysonanpsixennocts auguj
BE/MKA, NOITOMY Ha HHMX YKAALBIBAIOT GECCTHIKOBhIE OYyTH ¢ penbcea-
MH THRa P65. KOHCTPYKIHH ocHOBaHHS H BEDXHEr0 CTPOEHHS NyTH
THIASUPOBAHbL. B TOHHeNIRX nNpUMEHSIOT 6e36annacTroe BepxHee
CTPOCHHE C N€PEBSIHHBIMHU WINANAMH HA 6ETOHHOM OCHOBaHHH. Penbchl
UPHKPENJSIOT K WNaNaM ¢ nOMOM[bIO Pa3AENbHBIX CKpenJieHHH TUna

208

«Merpo». Ha Ha3eMHbIX y4acTKax yJ0KEHbl KeJNe306€TOHHbIE Ta/Ibl

€6E€HOYHOM OCHOBAHHH.
" g’lcﬂosnﬁ paGoThl NPeNbSBASIOT YPE3BbIYAHHO BBICOKHE TpeGo-
BAHHS K KQ4ECTBY COLEPIKAHUS M HANCKHOCTH BCEX 3JIEMEHTOB MyTH.
B meTpo cosnana cucrema BejeHHsi NYTEBOrO XO3SICTBA C YYETOM
3THX Tpe6oBanui. OHa npegycmaTpHBaer TEKyiee CcoAepKaHHue H pe-
MOHT CTa/bHOH KOJIEH C HCNOJb30BAHHEM CPEICTB MaJlofl MEXaHu3a-
LMH, @ TAKXKe CHenHasbHblX MallWH M NPHCNOCOGJEHHDBIX IS METPO-
nonurenoB. Kpome TOro, Ha/la)k€Ha MeroaMka NpOGdHIaKTHYECKHX
OCMOTDOB H JHArHOCTHKH MYTH CHEMHBIMH ne(peKTocxonaMn,6 HyTQI/I:;
MEDHTENSIMH H 1e(deKTOCKONHBIMU BaroHaMH. OHaKO OCOGEHHOCT
METPONOJIUTEHA (CTECHEHHbE ra6apuThl TOHHENS, KOHCTPYKIHS Be;())x:
HErO CTPOGHHUS NYTH, HAJIHYHE KOHTAKTHOTO PENbCa H, HAKOHEL, KOPOT
KHE HOYHDbIE TEXHOJIOTHYECKHE «OKHA») HE [MO3BOJSIOT NOMHOCThIO BOC-
NOJb30BATLCA 6OraThiM ONBITOM, HAKON/ICHHBIM HA MAarkCTpasbHbIX
A0pOrax, W NPHMEHSIEMOH TaM TEXHHUKOH H TEXHOJIOTHEH COLepXKaHusl

a nyTH.
) p?‘ﬁggoe ))lfnpaBJIeHI/Ie METDONOJIMTEHOB COBMECTHO C YYEHBIMH H
CHEUHAaNHCTaMH METPONOJIUTEHOB, IPOEKTHBIX OpPraHU3ayHil 1 3asozéos
COBEPUIEHCTBYET KOHCTPYKIUHIO IYTH, TEXHOJIOTHIO €r0 TeKymerg coj ;)-
KaHUSI H DEMOHTA, CO3/12€T CHELHANH3HPOBAHHBIE MALIHMHbL. ueen e)-(
YIIOPSiIOYEHHS1 DEMOHTOB BBeieHO B neficteHe [losoxenne o np?IBKEII“B
HHHU NMJIAHOBO-NPE1YNPEAUTENBHOrO peMOHTa NnyTH. COBMECTHO ¢ 5
HIT MIIC u3nan nepsbiit C60pHéIK TEXHOJOTHYECKHUX mpoueccos. 3a-
3paboTKa BTOPOro cGOpHUKA.

KOHFI%HciopnabK%r nyTeBble %aéoru B TOHHE/NE BBINOJIHATCA TOJBKO
HOYBIO U CBSI3&HDI C TSXKEJbIM (QU3HYECKUM TPYIOM, NOBBILIEHHE YPOB-
Hfl MEXaHH3aU UM ¥ COKpALLEHHE TPY0BbIX 3aTPAT — BONPOC HE TOJIBKO
TEXHHYECKUH, HO U COLMA/bHBIA. 3a NOCJELHHE MOl CO3AAHBI 06pa3j
LBl HOBBIX MYTEBbIX MAlUMH H MEXaHW3MOB A/ METDPONONHTEHOB:

MallWMHbl [JIs1° 3aMEHbl [naJd, YTONJEHHBIX B NyTeBOH GeTOH
(puc. 29); .

NPHCIOCO6NEHHSI /Sl 3AMEHBl PENbCOBBIX MjereH; .

MalMHA LS PEMOHTA NEPEBSHHBIX WNaj B TOHHENE;

mawrna BITPC-500M (puc. 30) asisi Ha3€MHbIX JIMHHI;

OCTHOH BArOH-ANYTEH3MEDPHTEb.

g(g)rpaﬂnaaunﬁ cepnﬁ);xoro Bbrl)nycxa 3THX MallHH HU ofeclneyenue
HMH METDPOMNOJHUTEHOB — OQHA M3 IVIABHBIX 3ajay, CTOSIIUX r;\ipen
[1aBMETPONONIUTEHOM H NPOH3BOACTBEHHBIMH O6bEIHHEHHSIMH MHH-
Tﬁ}KBMiI;Jﬁaan C COODYKEHHEM JIHHHH MEJKOr0 3a/0XKE€HHUS BOMU3H XKH-
JIbIX MACCHBOB HEOGXOAMMO CHHXKATb WIYM H BUGpauiu. Crnenuanucrol
[nasmerpononvrena, BHMM)KTa, [1aBTORHENBMETPOCTPOST CO31168K())T
HOBBIE KOHCTPYKUWH NYTH, XapaKTEpU3YIOIHECs BbICOKUMH BHGPO-
NOMIOWAKIHMH CBOHCTBaMH. Tlepes yueHbIMH U TPOEKTHPOBI MKaMU
Gbljla MOCTaBJEHA HEJErKas 3ajaya — AaTh METPONOJHTEHAM KOH-
CTPYKLUMIO NYTH C peabcami P65, HajgexHbIM H JIETKO oécnym;TBsg:
MBIM CKDCIJICHHEM, MOBBICHTb CTE€HNE€Hb HHAYCTPHAJbHOCTH H3T
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Puc. 29. HInanouspaekawliinas MaluHa

AICHHA M MOHTaxa nyTH. Mror mocnenHnx paspaboTok — yKnanka
Ha BBCACHHOM B SKcmnyaTauuio B 1986 r. Cepmyxosckom pamnuyce
MockoBckoro merponosuTena yyactka MYTH C K€1€306€TOHHBIMH pa-
MaMH, CKPeIIeHHeM HOBOTO THNA M penbcamu P65,

Cefluac paccMaTpHBAIOTCS MPeAIOKEHHS BHUWMKT, kacamoumuecs
MOACPHHU3ALHH 3TOH KOHCTPYKLMHH, YIPOILCHHS TEXHOJOFMH H3TOTOB-
JICHHS Ke/IC306€TOHHBIX BJOKOB, cOCO6GOB MOHTAKA TMpH CTPOUTENb-
crBe. ONHOBPEMEHHO MPOBOMSITCS TEXHHUECKHE npopaboTKH yHH(DH-
LHPOBAHHON KOHCTPYKLHH MYTH ¢ MWYMOMOrIONLAIIIHMH CBORCTBAMH
VISt IeHCTBYIOILEH AHHHU,

Bhicokasi uHTeHCHBHOCTD nBHKEHUS, BO3pOClIHE TpeBOBaHHUA K
HALCKHOCTH TYTH, MEPCNEKTHBA YBEIHUCHHS CKOPOCTH BHOBb C031aBA-
€MOTO MOABHAKHOTO COCTABA BBIABHHYAH HOBOE TpeGOBaHHE — CO3-
A4Th CHELHANBHBIE CTPEJOUHBIC MEPEBOABI H CHE3Abl. 3a KOpPOTKHil
¢pok Konctpyktopbl [IKTB LT MIIC paspa6oranu CTPEJIOUHbIe [re-
peBoabl THna P50 mapku 1/5 past napkoBIX myTedt n IIEPEKPECTHBIH
cbe3a THia P65 mapku 2/9. Ilo mpegnoxenuio I1aBHOrO yipanJe-
HHS METPOMOAHTCHOB H3MEHeHBl THIOBBIC MPORKTH CTPENOUHBIX Mepe-
BonoB P50 1 P65 mapku 1/9 nast konen 1520 mu, YVUHMTHIBAIOIHE YCO0-
BHA HX sKcniyaTauud B mMerpo. Cefiuac yKe OCBOGHO MPOM3BOACTRO
crpenok P50 mapku 1/5 u B Gamxafimee BpEMSl MpejycMaTpHBaeT-
¢# MSTOTOBJCHHE OMBITHOr0 06pasua NepEKPecTHOro cbedna P65 Mapku
2/9 (mexnynytbe — 4 M),

d MCTPOMOAHTEHAX NPHMEHSIIOTCSl DA3fHUHBIE THMbl CKperue-
HH# PA3]1€NbHOTO H HEPA3eIbHOIO THIIOB MPeHMYILECTBEHHO C WYpPYII-
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Puc. 30. Mawuna BIIPC-500M a5 BuIIPaBKH, NMOAGHBKH H DUXTOBKH NYTH

HBIM KpeIJIEHHEM MojiKnanok. CKpEIIEHHE THIIA «METPO» VAO0KEHO
B TOHHEJISIX HA NMPOTAKEHHOCTH npuMepHo 850 kM. B HeMm oTcyTCTBYIOT
60ATOBBIC U KAEMMHBIC @TAJH, YTO YNPOILART TEKYIIEe CONEpIKAaHHE,
HO TpebyeT co3naHusl 0cOObIX MallMH M MEXAaHH3MOB 15l €ro couep-
KaHHSA,

HoBbie cbesnbl obecneunBalor mpomyck 44 map moe3joB B uyac.
B ToHHEASIX YK/1anblBAlOT OJMHOYHBIE CTPE/JIOUHBIC NEPEBOIBl MApKH
1/9 u3 peabcoB P50 u P65. 310 obycnosaeno rabaputamu npHOu-
KEHHS CTDOEHHH H YCTAHOBJICHHBIMH CKOPOCTSIMH [BH2KEH HS1. Bce crpe-
JIOUHBIE€ MEPEBOJbl HA METPONOAHTEHAX 000pYNOBaHbl YCTPOHCTBAMH
3J€KTPHUECKOH LEHTPAAH3ALHNH, 4 PACIONOKEHHDBIE Ha HA3EMHBIX JIH-
HUSIX JIOMOJHHTENbHO OCHAILUEHbl MHEBMATHUYCCKMMHM YCTPOHACTBAMH
1751 OYHCTKH CHera.

CucteMa BeIeHHS NYTEBOTO XO35IHCTBA ONMpPACASITCS:

KOHCTPYKUMEH myTH (pesibCOB, CKpeneHuH, 6aa1acTHOro 0CHOBA-
HHS1 M Ap.); .

TPY30HANPSKEHHOCTBIO JHHUI,

IIAHOM H IpOQHUAEM NYTH (KPHBBIE MAJOr0 paguyca, 3aTskKHble
NOLABEMbl U CMYCKH);

PONOJKHTEIBHOCTBIO «OKOH», BBIAGISEMbIX A/ASi PEMOHTHBIX pa-
60T, TEXHONOrHEH MX MPOBEJEHHS H OpraHH3auHeld MOArOTOBHUTE/b-
HbIX paboT.

OcHoBa cojep:kaHHs NYTH Ha METPONOJHTeHAX — IIaHOBO-TIpe-
AYTpeAHTeNbHbIH DEMOHT M HeNpepbiBHbIH KOHTPOJb €r0 COCTOSHHS,
T. €. MOCTOSIHHbIH aHANM3 NPHUHH MOBPEKICHHS DEIbCOB, WIMAJ H
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CKPETVIEHHH, CHUKAIOWHX CTAGHABHOCTD H TPOYHOCTb NMYTH; reoje-
SHYECKHH KOHTPOJIb TOHHEJIbHBIX YCTPOUCTB H TYTH B npoduae u naaye;
CHCTEMATHYECKOE NHATHOCTHPOBAHHE APYTHX YCTPOHCTB MyTH.

AHanu3 MONyYEHHbIX CPEACTBAMH IHATHOCTHKH I@HHBIX MO3BOJSET
OMPEACNHTD 3TAMHOCTD PEMOHTHBIX H MPOGHAAKTHYECKHX pa6or, ux
nepuoau4HOCTh. [IpuMenenne DBM jas Takoro aumannsa OTKphIBaeT
B yTEBOM XO351HCTBE HOBbIi 3TAN OpraHU3aL UK pagor. [launasi cucre-
Ma CONEPKAHMS MyTEBOTO XO3AKCTBA mpouwia IIPOBEPKY BpEMEHEM
M L4ET XOpOLUHE PE3y/bTaTh — OTKA3bl MYTEBHX YCTPOHCTB Kpa#ue
PEAKH HECMOTPSI HA BBICOKYIO HHTEHCHBHOCTb HX HCIOJb30BAHHS.

_Tlpoknanka NHHHE METPOMOJMTEHA B C/IOKHBIX YC/IOBUSAX MIOT-
HOH TOPOACKOH 3aCTPOAKH TPeGYET MOMCKA HOBbIX TEXHHYECKHX pe-
WIEHHH 110 COBEPIUIEHCTBOBAHHUIO COAEPKAHUA MYTH M BCEX €ro 3je-
MEHTOB,

C pOCTOM POTSIKEHHOCTH AU HHE METPOMNOJUTEHA PACTET €TI0 IPy30-
HAMPAKEHHOCTD, @ C/ICJOBATE/BHO, YBEJHYHBAETCS BO3NEHCTBHE HA
MyThb. YCNOBHSIMH COXPAHEHHS BEICOKOH HALEXKHOCTH ITyTH SABJSIETCS:
MPHMEHEHHE GOJIEe TSKENbIX THUMOB PENbCOB, HANEKHBIX U MPOCThHIX
MO KOHCTPYKUMH CKDEI/IeHHH, MO3BOMSIOIHX BOCIPHHHMATD 3HAYH-
TEABHBIE U LJHUTEJbHbIE MPOAOJIbHbIE H GOKOBbE HALPYSKH, npHMeHe-
HHE TEPMUUCCKM YNPOYHEHHBIX PENbCOB (OCOGEHHO HA KPUBBIX yyacr-
KaX), CO3aHME NMPHHUHUMTHANBHO HOBHX BBICOKOKAYECTBEHHMIX 1npo-
MBILIIEHHBIX KOHCTPYKUMA NMYTH ¢ BHUGPO3AMTHBIMH CBOHCTBAMA.

KOHCTpYKuHH HOBBIX cTpenoynbix NEPEBOJ0B, HUCMONb3YEMBIX HA
METPOMOJIHNTEHAX CTPAHDI, MOBBILAIOT CPOK UX CAYXKGHI MIPHMEPHO B Ba
Pa3a mo CPaBHEHHIO C YNOKEHHBIMH paHee.

Ha rpysonanpsixennblx nunusix scex METPOMOJIUTEHOB B IMOC/AE]-
HEC BPEMs yKNAABIBAIOT pesibchl P65, yIpOYHEHHBIE TOKAMH BBICOKO
44CTOTHI, T. €. TEPMHYECKH 06paBoTaHuble. 10 n0TpeGoBano npume-
HEHHS HOBbBIX KJAEMMHbBIX ckpemienuit tTuna KJII1-65 u KI1-50.

B mocnennue roabl cospanbl u MOJTyYHJIH [IHPOKOE pacrpocTpa-
HEHHUE KOHCTDYKLHM NMYTH ¢ BMOPO3A[HTHBIMH CBOHCTBAMH. YUYHTbi-
Basl, 4TO TOHHENb W MYTh B METPO (Kak KOHCTPYKuHHM) paboraior
B TECHOM B3aMMOJEHCTBUH, BUOPO3AILATY TOHHENS!, MOJBHKHOIO CO-
CTdBa 1 PACMONOKEHHbIX BO/MM3H TpaCChl 3aHU U COOPYXEHHH cuie-
AVET pellaTbh KOMIIEKCHO. YJ0Xenublii Ha MockosckoM H HosocH-
GUPCKOM MeTpOonoJHTeHax BHOPO3AIHMTHHE MYTh [MOKa3al xopouiue
Pe3yJIbTATH. YpOBEHb BHOpPALMH HA 3THX YYAaCTKAX CHHKEH B cpen-
HEM B 2—2.5 pasa. 3T KOHCTPYKIHH PEKOMEHJOBAHBI K MOBCEMECT-
HOMy BHenpennio. Ha Mockosckom merponoaurene NPOXOJUT HCIThI-
TaHUs JIEKHEBOW MyTh HA PE3HHOBBIX AMOPTH3ATOPAX H [TyTh HA KOpor-
KHX Ke/1e306€TOHHBIX GJIOKAX ¢ HOBBIM THIIOM CKDEINIeHHH.

Bhenpenue HOBBIX KOHCTPYKLH TYTH 0K HO 3HAYHTENBHO yBeNU-
HUTb HANCXKHOCTb U CPOK CNYKOBI IPAKTHYECKH BCEX 3JEMEHTOB BEpX-
HETO CTPOEHHSI MYTH, CHU3UTH TPYAO3ATPATH HA €O IKCITY ATALHIO,
YIPOCTHTb TEKYICE COAEPXKAHHE H PEMOHT H, C/1€10BATENbHO, [OBbI-
CHTb GE30MACHOCTb ABHIKEHHS [MOE3JIOB. [lnanupyercsi, B3sB 3a ocuo-
BY HanGoJjiee 3)eKTHBHBIE TEXHHYECKHE pellenuss B 3TOH o6JacTy,
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CO31aTh MOTOYHOE MNPOMBIULJIEHHOE MPOH3BOACTBO G6JOKOB BEPXHETrO
H HHUKHEro CTPOEHHUS MYTHU AJSl METPOMOJHTEHOB.

OnHako naxe camasi COBEpPLIEHHAS] M HANEXHAsi KOHCTDPYKIHS
HYKJ4€eTCs B MEPHOLHYECKOM KOHTPOJIE H TOCTOSIHHOM yxone. Ha Moc-
KOBCKOM METPOMOJHUTEHE pa3paboTaHa KOHCTPYKIHS HOBOIO CKOPOCT-
HOTO BATrOHA-ITyTEH3MEPHUTEJIS, KOTOPbIH MOKET 6bITh CLEMNEH C JIIOOBIM
THIOM MOABHAKHOTO COCTABA H JABHraTbCs C TOH e CKOPOCTBIO, C KO-
TOPO# C/IEAYIOT MAcCaKUPCKUe 1moe3nd. ITO 3HAYUTENbHO O6JEryaer
Ty TEU3MEPHUTE/bHBIE paboThl. Co3ndeTcsl MPUHUUNHANBHO HOBHI Ba-
rOH- 1€ GEKTOCKOII.

Cepbe3HOro BHHMAHHUS 3aC/AYXKHUBAET NMPOGJEMA YBEJIHYEHHS CPO-
KOB CONEpPKAHHA M CBOEBPEMEHHOIO PEMOHTA J[EPEBSHHBIX IWHaJ.
[Iponsienne cpoka cnyx6bl Wnan cOKpamaer pacxobl HA UX 3aMEHY,
B YaCTHOCTH, OTIAj4€T HEOOGXOJHUMOCTb B TPAHCHOPTHPOBKE ILIMaJ
B TOHHEJb, P pE3epPOBAHHH MyTEBOro 6eTOHA U B APYrUXx paborax. B na-
CTOSIICE BPEMSI CO3[@Hbl MEXAHHU3Mbl H KJ€EBble KOMITOHEHTH, 6aaro-
1apsi KOTOPbIM IPOHU3BOAATCS pa6oThl MO OGHOBJIEHHIO J|PEBECHHEI
mnajd M 3aKpemvIeHHI0 Wrafdbl B nocTedH. Jlas storo paspaboranbl
HETOKCHYHbIE DE3HHO-OUTYMHbIE MacTHkH. Kpynromacrabublii 3Kcmne-
PHMEHT MO CKJEHBAHHIO M PEMOHTY IUNAJ HA OCHOBE 3THX MAacCTHK
I0Ka3aJ XOpOUIHE pe3yJbTaThl.

Ceityac ypoBeHb MexaHH3auUHH MYTEBBIX PAGOT HA METPOMOJH-
TEHax cocraBasieT okoyo 609%. B maccoBoMm MOpsiike M MOBCEMECT-
HO assi paboT ¢ pefbCcaMH MPHMEHSIIOTCS YCTPOHCTBA MaJjol mexa-
HU3dLHH, BBIIYCKAEMbIE CEDHHHO HAlle€H MPOMBILLIEHHOCTHIO.

[TonsoCTBIO MEXAHH3HPOBAHA 1OCTABKA BCEX MATEPHAJIOB H HX pas-
rpy3Kka B TOHHEJSIX, & AJ51 TPAHCHOPTHPOBKH PEJbCOBHIX INIETEH BCE
METPOMOJIUTEHBl HCIIONb3YIOT CNEUHAAbHbIA TPAHCIOPT HA Gase pedib-
COBO30B.

Pa6oTel no 3ameHe CTpe/OYHBIX NMEPEBOJOB BEAYTCS C NPHUMEHE-
HHEM KDAHOB HA KEJIE3HOLOPOKHOM XOIY H CHeLHAJbHO CO31aHHOr0
reneckonnyeckoro kpana KTCT-3. 3ameHa penbcoBbix mierell — ca-
Masi TpY10€MKas u CJoKHasi paboTa, HO 4 OHA 6Y1eT CKOPO MOMIHOCTBIO
Mexanu3upoBana. Paspa6oranbl MEXaHU3MbI, MO3BOJSIONIHE 10 MHHH-
MYMa COKDATHTb PYYHOH TPy NPH 3aMEHE PEJIbCOB.

[aGapurhl Tonneaei, HaxoasiErocsi Tam 060py10BAHHUS, BEPXHETO
CTPOEHHS NMYTH K APYTHX YCTPOHCTB KOHTPOJHPYIOTCS HA METPOIO-
JHMTEHAX CIeUHAJbHBIMU rabapUTHEIMHA paMaMu. B nacrosimee Bpems
CO31dH W HCHBITAH 3JIEKTPOHHBIH H3MepHTeNb raGapuTOB, YCTAHOB-
JE€HHbI HA CeHanbHOM Barowe. [Ipyu 1BUKEHUH BATOHA CO CKOPOCTbIO
50 KM/4 MPOUCXOQHT aBTOMATHYECKAS! PErHCTPALUS KOHTYPA TOHHENS
¥ CDaBHEHHE C 3TANOHOM.

Bce meTponmosnuTensl cTpaHbl pacnonaraioT cpeicTBAMHM OYHCTKH
MyTEe# U CTPEJIOYHbIX NEPEBOJIOB OT CHEra, 0HaKO 3Ta paGoTa NpOXOAUT
YPE3BbIYAHHO HAMPSKEHHO BO BPEMS CH/bHbIX CHETOMAN0B M METEJNEH.
Pa6oras man npo6aeMaMH MOJIHOH MEXAHH3AUHH CHErOYGOPOYHBIX
pagoT, npeanpusitisi MUHUCTEPCTBA TSKEJIOrO U TPAHCIOPTHOrO Ma-
WHHOCTPOCHHUS! H3TOTOBHJM BBICOKOMPOHU3BOAUTENbHLIE 06pasybl CHE-
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royGOpOYHBIX MAUWIHH A1 METPONONUTEHOB. OHH NpeHASHAYEHb /151
KOMIJIEKCHO#H yGOPKH CHEra Kak C NyTH, TaK H BOIHM3H KOHTAKTHOTO
peJsbca, OCHALIEHbl COBPEMEHHOA CHCTEMOH YNpaB/IEHHS], TPAHCIIOPTH-
pYIOTCS1 CBOMM XOJIOM CO CKOPOCTbIO 10 70 KM/4.

MexaHusaunsi M aBTOMATH3auMsi NYTEBBIX PaGOT M TEXHOMOTH-
HYECKHX [IPOLECCOB, MOC/eJ0BATE/NbHOE TOBHIUEHHE HAAEMKHOCTH
NyTH M TOHHE/NbHBIX COODY:KEHHH — KOpeHHasi 3ajaya, peluaemas
METPOMNOJIUTEHOBLIA MH.

KoMnsiekchoe coBeplueHCTBOBAHHE KOHCTPYKLHMH NYTH, cO37aHHe
H BHEJIpEHHE NPOTPECCHBHOM TEXHONOTHH, HOBOTO NOKOJNEHHS MAallMH
H MEXaHH3MOB, N€pexo/l Ha MALHHHbIHA cN10cO6 BeAeHHS yTEBHIX paboT
NO3BOJIAT 0GECNEYHTD BHICOKOE KAYeCTBO COJAEPKAHHS MyTH METPOMNO-
JINTEHA W €ro 3KCIJYaTA[HOHHYIO HAJEeXHOCTh.

§ 52. CounanucTH4ecKOe COPeBHOBAHHE H PACNPOCTPAHEHHE
nepepoBoOro onnita

Couuanucruyeckoe COpeBHOBAHHE B HAUIeH CTPAHE CTANO NOJHH-
HO BCEHAPOAHBIM jABHXeHHEM. Ha Bcex 3tanax copuajbHO-3KOHOMH-
HECKOro pasBHTHSA O6uiecTBa NAPTHA KOHKPETH3HPYET 3ajayH, CTOS-
IHE Nepe] COpeBHOBAHHEM, HAMevdeT NYTH Hauboaee 3¢eKTHBHOrO
€ro BO3JIEHCTBHMS HA pellleHHe AaKTyaJbHbIX 3aja4 XO3SACTBEHHOTO
CTPOHTENbCTBA U BOCHHTAHHE Macc.

PaGoTHHKH Xee3HOAOPOXKHOTO TPAHCHOPTA M METPOMOJHTE-
HOB — OJIMH H3 NEPEOBbIX OTPSII0B pabo4ero KJaacca cTpaHbl — BCer-
Ad MOKAa3blBaJH NPHMEPBI BHICOKONPOH3BOJHTENBHOTO TPY/4a, TBOpYE-
CKOTO OTHOLEHHUS K feay. C 0cOGbIM NOAHEMOM TPYLHAKCH OHH B FOAbI
NEPBBIX MATHJETOK, KOT@ B CTPAHE PA3BEPHYJIOCH CTAXAHOBCKO-KDH-
BOHOCOBCKOE 1BHXEHHE, H0-1eTHe KOTOpOro HEJNaBHO OTMETHJA BCH
CTpaHa. JT0 JIBHKEHHE ChIrpaJio OrPOMHYIO POJlb B O bEME HAPOLHOTO
XO35IHCTBA, PA3BUTHH M COBEPIUEHCTBOBAHWH paGOTHl TPAHCIOPTA.

HbiHe Ha MeTpPONOJHTEHAaX ecThb HEMAJO TPYAOBBIX KOJNJIEKTHBOB,
NOJAePKUBAIOIHKX CNaBHBEE Tpanunuu. B Kaxmol orpacau, kaxiaom
TPAHCIOPTHOM XO351ACTBE €CTb CBOH MasiKU, IpaBod1aHrOBbIE, NEPEIO-
Bble KO/IJIEKTHBbI, 106GHBAOLIHECH HAUBBICIIHX pe3yabraros. [ opautest
TPAHCHOPT M CBOMMH 3aMeYaTe/bHBIMH YMEJbLAMH, HOBaTOpaMH,
JUOJbMH TIBITJIHBOH, TBOPYECKOH MbICJH.

Boinaomuxes Tpynoseix ycnexos go6uicsi asaxasl [epoit Coyua-
aucthyeckoro Tpyna mawmunuer B. ®. Cokonos. OjpHHM H3 nepBHX
Ha MOCKOBCKOH jOpore OH CTaj] BOAMTb IPy3OBble Noesaa BecoMm 6
1 10 Thic. T. BcerapoaHyto H3BECTHOCTb MOJyYnNa WHMLMATHBA 3HAT-
HOTO MAUIKHHCTA — B35iTh BBEPEHHYIO TEXHHKY HA COLHANUCTHYECKYIO
COXPAHHOCTb. JTH NOYMHB NOAXBAUEHbI MOBCEMECTHO. B copesHOBa-
HHH 33 COXPAHHOCTb M BBICOKONPOHU3BOJIMTE/NLHOE HCHOJb30OBAHKE
TEXHHYECKHX CPEIACTB Y4acTBYIOT GOJbIIMHCTBO PAGOTHHKOB METPO-
TIOJIHTEHOB.

JleficTBeHHOE CpeACTBO pElleHHs! OTBETCTBEHHBIX 3a7au, MOCTaB-
JEeHHBIX Nepej TPAHCHOPTOM — AKTHBHOE y4dacTthe BO BcecowosHom
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COLMAJHMCTHYECKOM COPEBHOBAHHH. OCHOBHBIM €ro  colep:KaHHeM
cTaJo NOJIHOE H CBOEBpPEMEHHOE YJOBJETBODEHHE NMOTPEGHOCTEH Ha-
cesleHHs] B NEPEBO3KAX, YETKOE B3aHMOJEHCTBHE M KOODAMHALHS C
APYTHUMH BHIAMH TpaHcnopra, 6opb6a 3a NoJaHyl 6e300acHOCTb ABH-
KEHHs TI0e3/10B, AajbHelllee NOBHILEHHE KYJAbTYpH O6CHYXHBaHHS
NAaCCaXKHPOB.

B nacrosimee Bpemst cpejid y4acTHHKOB BcecoiosHoro conuanueru-
YECKOTrO0 COPEBHOBAHHS MPOH3BOJACTBEHHbIE KOJIJIEKTHBbB NPAKTHUECKH
BCEX XO3HCTB M noapasjedeHuit orpacau. TpyJdoBbiM cONepHHYECT-
BOM OXBAu€HBl METDONOJHTEHbI, CTAHIMH, MOTOPBArOHHOE JENO, JHC-
taHuuu nytH, cBA3u 1 CILB n ap. Kpyr y4acTHHKOB COpPEBHOBAHHS
HOCTOSIHHO pacliUpsieTcsl.

KosnekTHBb npeanpHsITHil H OpraHu3auui TpaHcnopTa, 106KuBILHe-
csi AYYIIKX PE3y/AbTATOB, [0 HTOrAM rojd Harpa<jaamTcsl Nepexois-
mumu Kpacubimu suamenamu LIK KITCC, Cosera Munncrpos CCCP,
BLICIIC u LIK BJIKCM, nuniaomMaMH ¥ J€HEXHbIMH NpeMHSMH. A Te,
KTO JOCTHI BBICOKHX M YCTOHYMBBIX IOKa3arteaedl B BHINOJHEHHH
BCTPEUHBIX NJIAHOB H COLHMANHCTHUECKHX 06SI3aTENbCTB, 3AHOCATCS Ha
Bcecowsnyio Jlocky nodera na BIHX CCCP.

[lxpoKoe pacnpoCTpaHEHHE HALWLIO COPEBHOBAHHE KOJJEKTHBOB
OpHrajn H y4acTKOB, paGOTHMKOB MAaccOBBIX NpOGMEeCCH# 33 BbiNOJHE-
HHE M TepEBbINOJIHEHHE IIIAHOBHIX 38J]aHMH W COLHAJHCTHYECKHX
06513aTe/bCTB, YCKOPEHHE TEMIOB pPOCT@ MPOU3BOAMTENbHOCTH TPYJa,
3KOHOMHIO ChIpbSl, MATE€PHAJIOB, TOIVIHBA, 3/IEKTPO3HEPTHH, NOBbILIEHHE
kayectsa npoaykuuu. [loGeaurenedi HarpaxnaioT [TOYeTHBIMH BBIM-
nenamMu MIIC u 1[K orpaciesoro npodcoisa, UM Bpy4aioT JAeHeX-
HBl€ NPEMHH M NaMATHblE NOAApKH. ONbIT JY4lHX JEMOHCTPHPYET-
csi Ha BJJHX CCCP, o6o6maercs H pacnpocrpansietcsi. [lo6Genure-
Aefl COpEBHOBAHHS, AOGHBILUXCS HAMBBICUIHX PE3YJ/bTATOB, NPOSBUB-
[IMX TBOPYECTBO H CAMOOTBEPKEHHOCTb B TPYJE, BBHABHIalT HA CO-
uckanue ['ocynapcrsennoil npemu CCCP, npeMHH COBETCKHX NpOd-
coiosop umenu [1. ®@. KpusoHOca, TMpeAcTaBjsilOT K roCynapCTBeH-
ubim Harpagam CCCP. i

Ycnexu B paGore TpaHCNOPTA CETOJHS B HEMAJIOH CTENEHH 3aBH-
CAIT OT LieIeyCTPEMJIEHHOCTH, SHTY3Ha3Ma H YMEHHS MOJIOJbIX paGor-
HUKOB. B MX pykax sasrpalusuii AeHb cTajnbHbIX Marucrpasei. He cay-
YalHO Ha TPAHCIOpTE PAa3BepHYTO M HAGHPAET CHJY COLHAJHCTHYEC-
KOE COPEBHOBAHHE KOMCOMOJIbCKO-MOJIOAEXKHBIX KOJIJIEKTHBOB, CTY1€H-
YeCKHX CTPOMTENbHBIX OTPSLOB.

Cpesid HUX repejoBble JHCHETYEPCKHE CMEHBI, YETKO OpraHH3yio-
uiMe NepeBo30YHbIA NPOLECC, KONOHHbI IOKOMOTHBHbIX GpHraj, ci1ass-
[I{HECS] MACTEPCTBOM BOXKAEHHS NOE310B, OpHrajbl cjaecape#, rapaH-
THPYIOILIHE BBICOKYIO HAN€KHOCTb TEXHHKH.

TpynoBoe CONEPHUYECTBO MOJIONbIX METPONMOJMTEHOBLEB HANDAB-
JEHO HA H3bICKAHWE W NpHBEJEHHE B NEHCTBHE BHYTDHXO3AHCTBEH-
HBIX pe3€epBOB, HApalMBAHHE TEMIIOB NEPEBO30K, 3KOHOMHIO TP YAOBbIX,
MaTepHaibHbIX H JEHEXHBIX DECYpCOB, HAWJIyUlUEE HCNOJb30BaHHE
TeXHHYECKHX CpeAcTB. MoJ10ible NPOH3BOACTBEHHHKH JOOGHBAIOTCS BbI-
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COKHX pe3y/AbTATOB B COPEBHOBAHHM, BHOCHAT JOCTONHBIA BKaajm B 06-
L€ NENI0 C/aBHOHA TPYJAOBOH CEMBH METPOIMOJHTEHOBIEB.

Ho mo-npexxHeMy B nmepBbIX psigax COPEBHYIOLWMXCHA JIOAH OIMbIT-
HbIE, BBICOKOKBanudUuupoBanHbie, paboTAOUHe HA [PEANPHSITHSIX
METPOMONUTEHOB JECSATKH JeT. ‘

Booaywesnennsie pewenusivu XXVII cpeaga KIICC u nocae-
nyowux [lnenymos LIK KIICC tpyKeHUKH MOZ3EMHBIX MarucTpanei
WHPOKO PA3BEPHYIH COLUANHCTHYECKOE COPEBHOBAHHE 110 LOCPOUHOMY
BBIMOJIHEHUIO 3aJaHU# 1BEHAAAaTOH NATHAETKH.

Bbicoko#i Tpya0BO# aKTHBHOCTBIO BO BCEX KOJEKTHBAX METPOIO-
JIUTEHOB CTPAHbl OTVIMYAJIOCH COPEBHOBAHHE, KOTOPOE MPOXOAMIO MO
Aesu3oM «40-netuio [lo6eabl coserckoro Hapoga B Besaukoit Ore-
YECTBEHHOH BOHHe — 40 ymapHBIX TPYAOBBIX Hel€nb». KOJneKTuB
saekTpogeno CepepHoe MOCKOBCKOrO METPOMOJUTEHA MO MPEeNIOKe-
HUIO paBoyuX 3auyucaua B ONHY M3 Opuraj ObIBWIErO pabOTHHKA
snekTpoaeno 'eposi Coserckoro Coiosa . Escradbesa H. A, 3apnaa-
Ta KOTOPOTO MONHOCTbIO nepeyucasjach B QOHA CTPOUTENbCTBA Me-
mopuana [loGegbl B r. Mockse.

JLOCTHKEHHIO XOPOUWIMX PE3yAbTATOB B BbIMOJIHEHMH H MEPEBHITON-
HEHHH M/IaHOBBIX 3aJdHHN MPEANPHUATHS MO BCEM TEXHMKO-3KOHOMM-
YECKUM [IOKA3aTessiM Croco6CcTBOBANa HOBATOPCKAS MHMUHATHBA M€-
penosoro macrepa paguouexa T. Jlxunossina JI. 1. ¥ KOJOHHBI M0E3[ -
HbIX Gpuran mawunucra 1. Casenkosa H. M. u3 saekrpogeno Cesep-
HOE, a TaKxXKe TPY1O0BbIX KOJJEKTHBOB CTAHUWH KPpOMOTKHHCKAS, Tpe-
TBErO 3HEproydactka MOCKOBCKOrO METPONMOJUTEHA, KOTOpbie pas-
BEPHYJIH COPEBHOBAHHUE B YecThb 50-JeTHs MOCKOBCKOrO METPOOANTE-
Ha. JTa WHHLMATHBA MOJY4Ynna GbICTPOE PACPOCTPAHEHHE BO MHO-
THX KOJjeKTHBax. K i06unei0 METPOMOJMTEHA MHOTHE MEPefOBHKH
BBINOJHU/IM [IJIAHOBbIE 3a/laHus roja, a 13 yenoBek — 3aJaHus MsiTH-
JAETKH B LEJOM.

[logaep:xany MeTponoOAMTEHOBLL HHULHATHBY PaBOTHHKOB JIOKO-
MoTHBHOrO feno CnaBsiick JIOHELKOH AOPOrH W BCTanu HAa YAapHYIO
BAXTY K IISITUECATUAETUIO CTAXaHOBCKO- KPHBOHOCOBCKOTO ABHKEHHS.

MHoOrue KOJNEKTHBBI, MEPENOBHKH W HOBATOPbl METPOMOJHTEHOB
MOJJEPKHUBAIOT BBICOKWH Hakaa COpeBHOBaHMS. bsarogaps stomy
METPOIMOJIMTEHBl CTPAHBI HA 23 AHSI paHblle BBIMTOJHWIH MATHAETHHH
IJ1aH 110 MePEBO3KE NACCAXKHUPOB B NMPOLUIAOH MATHAETKE U XOPOLIO BbI-
MOJHSAIOT 3aJaHUs MEPBBIX JET TeKyleH nsatuierku. [IsTunetnee 3a-
daHue no o6bEMY MEPEBO30K OCOGEHHO XOPOINO BhINOMHSIOT Tau-
KeHTCcKuH, Kuesckul, Epepanckuil 1 XapbKoBCKHE METPOMOJIHTEHBI.

Ceepx 3ajgaHuil NATHAETHErO MJAHA OAMHHANLATOH MATHAETKH
nepesesexo Gosee 600 MJH. maccaxxupoB. 3a MATUIETHE MPOM3BOLHU-
TEJbHOCTh TPYAA Bbipocaa Ha 12,6% npu oQHOBPEMEHHOM pocTe 3a-
paGoTHO# maathl moutd Ha 109%. IlsartuneTsuit mian KamurasbHOrO
CTPOUTEIbCTBA BBINOJHEH C ONEpeKeHUeM Gosiee 4YeM Ha Moaroaa.

MUHKCTEPCTBO MyTeH COOGLIEHUS BCErAa YAENSAN0 GOJbIIOe BHH-
MaHHe paboTe 1o pacHpPOCTPAHEHUIO ¥ BHEAPEHHIO HAYNHAHHUH nepeno-
BBIX KOJ/IJIEKTHBOB ¥ [€PEJOBHUKOB MPOH3BOACTBA, MPOBOAS Li€NE€Ha-
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MpaBNEHHYI0 U IJ1aHOMEPHYK paboTy MmO PAaclpOCTPAHEHWIO W BHE.-
PEHHIO HOBATOPCKHX MpHeMoB Tpyaa. CieyeT OTMETUTD, YTO HA METpO-
MOJMTEHAX WIHPOKO BHEAPSIOTCS mepeaoBbie METOAbl paGoThl mepejo-
BbIX KOJJIEKTHBOB CTPAHbI, »KEAE3HOJAOPOXKHOIrO TPAHCHOPTA U OMNbIT
pa6oThl MePefOBLIX KOAJEKTHBOB METPOMONUTEHOB. DTO, KK MPABUJIO,
KOJIJIEKTUBHOE TBODYECTBO, KOTOPOE HAILIO OTPAKEHHE W B IJAHaX
BHEIPEHUS, ¥ B KOJIEKTHBHBIX NOrOBOPax MpPEANpHATHS ¥ mpodco-
I03HOr0 KOMMTETA.

[To uHupuaTuBe pabouuX, OGCAYXKHBAIOUIMX KOABUEBYIO JHHUIO
MOCKOBCKOr0o MeTpOMOJAUTEHA, BO3HUKAO MPEAIOKEHHE OPraHU30BaTh
COPEBHOBAHUE MO ABHKEHUIO IOE310B CTPOro Ha rpaduky, He L0ITyCcKas
HUKAKHMX OTKJOHEHHH OT pAacIHCAHMSL

D10 mpepsioxkeHHe Hallgo TopsiuHil OTKJAMK BO BCEX METPOIOJH-
teHax. A6conoTHOE 60JBIIHHCTBO METPONIONHTEHOB AJUTENBHOE BPEMS
YCTOHUMBO O6ECIIEUHBAET MMPOJBUKEHHE MMOE310B TOABKO MO rpaduKy,
3TO NMPEXKIE BCEro KOJJIEKTHBBI 3eKTPOAeno Kany:KCKoe, CesepHoe,
Kpacnas [lpecHss MOCKOBCKOTO METPONOJMTEHA, XO3FHCTBA IIYTH,
cHrHa/u3anuu u cesisu XapbKosckoro, TauikeHrckoro, Kuesckoro,
T6UAMCCKOrO METPOMOAUTEHOB W psind APYruX XO3fHCTB.

IMogaepxuBasi WHULMATHBY MOCKBHYEH, JHCMETYEPCKUE CMEHDI
XapbKOBCKOrO METPOIOAHTEHA MPEAOXKHUIH PA3BEPHYTH TAKOE COPEB-
HOBaHHE B Kaxk[I0H cMeHe nmoj nesu3oM «Kaxaoid eLlMHON qUCIeTyep-
cKO#l cMmeHe — 1009, -Hbii rpaduk ABHKEHUS M0e310B». KOJANEKTHB
JAUCIETYEPOB ONMPEALIH] MEPbl U 3a/a4H, KOTOPbIE MPH 3TOM AOJKHbI
6bITb PEUIEHBI MPEXKIAE BCETO: .

TECHOE B3aMMOAEHCTBHE AUCIIETYEPOB H PabBOTHUKOB, oécnymnu-
BAKOIIMX TEXHAYECKHE CPEACTBA, B HACTHOCTH, 06ECIEYEHUE HAAEKHOH
pa6oThl MOABKXHOrO cOCTaBa, mytH, yerpoicts CLLD u cBfi3u, sckana-
TOPOB U Jp.; . :

TILATEAbHOE H3YYEHHE KaKAbIM PAGOTHHKOM YCJOBHH, BIHSIOMINX
Ha paGoTy TEXHUYECKHX CPEACTB, yCTPOHACTB M NPEXKIAE BCErO MOABHXK-
HOrO C€OCTaBa, MPUHSITHE MEp MO JAHKBHAALMH HMEIOIUXCS HEeLOo-
CTATKOB; .

[IOCTOSIHHOE YKPEMJEHHe TEXHOIOTHYECKON NHCUMILIMHBI, CO31aHuHe
B KO/MIEKTHBAX aTMOChEPH HETEPMUMOCTH K (haKTaMm Hego6pocoBect-
HOTO OTHOLIEHWS K BBIMOJHEHHIO CyKEGHbIX 06S3aHHOCTEHN,

NOCTOSIHHBIN TOBApPHUILECKHI O6LIECTBEHHbIH KOHTPOJb 32 CO6MI0-
JEHWEM MPaBUJ TEXHHUYECKOH 3KCIAyaTalkH,

3abora 0 pa6oyeii yecTu U B3SATHE HA ce6sl TMYHOHA OTBETCTBEHHOCTH
3a 6e30rmacHOCTb U YETKoe coBsiofeHue rpapuka ABUKEHUSI MOE3M0B.

PacnpoctpaHeHHe 3THX NpeAnOXKEHWH HA BCE METPOIMOJHUTEHEI
CTPaHbl BEIET K COBEPIIEHCTBOBAHHIO MEPEBO30OYHOrO npouecca, mo-
BBILLEHUIO KYJAbTYpbl O6CIYyKHBaHHUS NACCAXKHPOB W MPOUW3BOAHTENDb-
HOCTH TpyJa.

[lInpokoe pacnpocTpaHeHHe MOAYYHA OnbIT paborbl craHuuu llen-
KOBCKas MOCKOBCKOTO METPOIMOAWTEHA 110 OCBOEHHIO PaGOTHHKAMH
CMEKHBIX podheccuil ¥ Hana X UBAHWIO B3auMo3aMeHsieMocTi. Brenpe-
HHE 3TOrO OnbiTa HA PSiAe METPONOAWTEHOB MMO3BOJMAO IMOJAYYHTh 3a-
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METHBIA IKOHOMHYECKUH 3¢ DeKT. YIyUWHITHC YCIOBHS TPYAA, TAK KAK
ACXYPHbIE [10 IPHEMY H OTHPABJEHHIO MO€3]0B OCBOGOAMJINCH OT pa-
GOTbl B HOYHOE BPEMS, NOMHOCTbIO JIHKBHAMPOBAHL CBEPXYPOYHbIE
Hachl, y1yUll€HA OPraHH3aLHUsl BCEH NMPOU3BOACTBEHHOH NESITENBHOCTH
CTaHUH#, YCTAHOBJ/IEH PETIaMEeHTHPOBAHHBIH nepepbiB Ha o6ex. Bee 310
MOJIOXKHTENBHO CKa3aJ0Ch HA YJAYYIIEHHH OGCAYKHUBAHHS [MACCaXH-
POB, MOBBILIEHHH AMCLHUIIHHBI, 3AKPEINIEHHH KajipoB.

3HAUUTENbHBIA PE3EPB B €€ YCKOPEHHS Hay4YHO-TEXHHYECKOTO
Nporpecca Ha METPOIMOJHMTEHE Nd€T MHHLHATHBA HHKEHEPHO-TEXHH-
YECKHX PAGOTHHKOB H mepeoBbix pa6oyuX XapbKOBCKOTO METPOMONH-
TEHA, OpPraHH30BABLIMX COPEBHOBAHME 1MOj J03yHroM «[Ipoussoxct-
BEHHOMY W Hay4YHOMY MOTEHLHANY — HaUBHICUIYIO oTaauys. Ha mer-
pONOMIUTEHE OPraHU30BAH CMOTD AOCTHXKEHUH TPYAa C LEAbi0 MOGHIH-
3aUHH HAYYHO-TEXHHYECKOH OOLIECTBEHHOCTH, PALHOHAJIH3ATOPOB H
HOBATOPOB MPOHM3BOJCTBA HA YJAyYUIeHHE BCEH MPOHU3BOACTBEHHOH
AEATENbHOCTH, BHEJpPEHHE HOBEHIIHMX NOCTHXKEHHH HAYKH M TEXHHKH.
B 3toM cMoTpe aKTHBHO yuacTBYIOT GOJee NBYX ThICSY XapbKOBYaH.
OTO HaYMHAHHE MOJAEPKAHO BCEMH METDPOIMOJIUTEH AMH.

Ha merpononurenax nacuutsiBaercst 6osee 4eTBIPEX ThiCSY paiHo-
HaNU3aTopoB U H3o6perareneidl. [ogoBas 3koHOMHYECKAS 3¢ (HEKTHB-
HOCTb OT MX jesTeNbHOCTH Gosee 2 MaH. py6aed. Cpegn HOBAToOpoOB
M [EPEIOBHKOB MPOHM3BOACTBA TAKHE 3aMeqaTe/ibHble JIONHM, KakK
P. A. TonanoBa — 5/1€KTPOMEXAHHK TATOBOMOHH3UTENbHON MOCTaH-
MK MOCKOBCKOTO METPOIMOJIHTEHA, HATPAKIEHHAS Tocynapcreennoi
npemueit CCCP 3a Bbigamomuecs gOCTHXKEHHS B Tpyae 4 3a GonbUIoH
JIHYHbIA BKJ14[ B BBICOKOI(HEKTHBHOE HCITOJIb30BAHHE KENE3HOLOPOXK-
HOTO TPAHCNOPTA, MAUIMHHUCT 3JEKTpojaerno MOCKOBCcKOe JleHuHrpaj-
ckoro Merporonurena 1. M. Il. MocuH, KOTOpbIH B35l HA cOLHanHC-
THYECKYIO COXPAHHOCTb M NPHBE] B OTJIMYHOE COCTOSIHHE 3AKPEEH-
HblAl 38 HUM MOJBHXHOM COCTAB, CTAPIIKH EKTPOMEXAHHK 1|€Xa nac-
caxHUpCcKoi aproMaTukH Tawkentckoro metponoaurena 1. I'. A. 3pes-
JMH, KOTODBIH OGECneYus OTIHYHOE KAYECTBO PEMOHTA anmaparyphl
NacCaKUPCKOH aBTOMATHKH, H MHOTHE JpYTHE. '

B nmocnennne rojbl UIMPOKO BHEAPSIETCS KOMINIEKCHAS CHCTEMA
ynpaBJeHHs1 KayecTBOM npoaykuHd. Ha Kuesckom, T6HAHCCKOM,
TawkeHTCKOM M BaKHHCKOM METpOMOJIMTEHAX pa3paboTaHbl HOBbIE
YJYUIIEHHbIE CTAHAAPTDI, CO31aHbl KOOPAHHAIMOHHO-paGOYHe TP YIIIb

[0 BHEADEHHIO TEXHOJOTHH, 06€CIeUHBAIONIUX MTOBLIIIEHHOE KAYECTBO -

pabor, oTpaGoraHa cHcTEMa KOHTPOMS 3@ KAa4ecTBOM.

OnHuM M3 TNaBHBIX HampasieHHH B paboTe METPOMOJHTEHA SiB-
JISI€TCA COBEPIUCHCTBOBAHME M MMOBBIIEHHE HAJ€KHOCTH MOJBHKHOTO
COCTaBa, BHEJ|PEHHE HOBEHINEH TeXHONOTHU H yNyULIeHHE Ka4ecTBa pe-
MOHTA, o6ecrnieyenne 6€30TKa3HOH paGoThl BArOHOB. [1poBEIeHbl 3HAYH-
TEJbHbIE OPTaHU3A1LIHOHHBIE H TEXHHYECKHE MEPOIPHSATHSA I10 ONITHMH3A-
LUHH MpOGEroB MOJABHMKHOTO COCTABA MEXKIY PEMOHTHBIMH LIHKJI4MH.

[lo npensioxeHusiM HOBATOPOB CHCTEMA MNIAHOBO-TIPEY IPEAHTENb-
HOTO DEMOHTA M TEKYILEro CONEPXKAHUS BATOHOB JIOMOJHEHA TpPe6o-
BAHHUSIMH, 3HAYUTENBHO NMOBBIIAKIHUMH 3KCINYATAUHOHHYIO HaNEX-
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HOCTb H YJY4IIaIOUIHMHI TEXHHYECKOE COCTOSIHHE MOTOPBATOHHOTO 0] -
BHJXHOTQ COCTABa W OPTaHH3ALHI0 PEMOHTA. )

Baronbsl 06opynyioTcsi GbICTPOAEHCTBYIOIEHA 3AILHTOH CHJIOBBIX H
BCIIOMOraTeNbHbIX Lenefl, 1eJbHOKATAHBIMA KOJECAMH BMECTO MOApe-
SHHEHHBIX, NIOKA3aBUIMX HE10CTATOYHYI0 HAJEXKHOCTb. YCTAHAB/IHBA-
ercsi Gosiee HajeXHAaf MOBOJKOBAS CBS3b Ky30Ba C PAMOH TEJEXKH,
BAaroHbl 0GOPYIYIOTCSl [EPETOBOPHbIM ~ YCTPOMCTBOM  «NACCAKHP-
MAUHHUCT», WHPOKO MPUMEHSIOTCS TPYAHOCTOPAEMbIH IVIACTHK A%
OTIENKH BAroHOB M MHOTHE ]pYTHE HOBLIECTBA.

Hcroabsysi OMbIT HHXKEHEPOB M MEPEJOBHKOB MPOU3BOACTBAE, 3a-
BOJ/AMH-H3rOTOBHTE/ASIMU BATOHOB OCYIECTBJEHbI HOBBIE NOTOJHHUTE b~
Hbl€ MEPOINPUSITHS MO MOBBIIEHHIO TEXHHYECKOTO YPOBHS KOHCTPYK-
yM# BATOHOB METPOITOJNUTEHA, 3HAYHTENBHO MOBBICHBUIME HX 3KCIYya-
TALHOHHYIO HAaJEeXKHOCTD. .

MHorue TpyLoBble KONJIEKTHBbI METPOOJIUTEHA YCTOHYHBO BbINOJ-
HAIOT NJIAHOBbIE 3a71aHHS, OGECMeUUBAIOT YETKYID pabOTy BCEX MOA-
pasnenendil. [TOCTOSHHbIA TBOPUYECKHH MOMCK OGECMEYMBAET HEmpe-
PHIBHOE TIOCTYMATEJbHOE YJyYIlIeHHE BCEH NepeBO30YHOA PaGoThi,
cnoco6CTBYET COKPAIIEHHIO HHTEPBANOB 1BHKEHHUS], XOpoweMy o6eay-
KHBAHUIO MAaCCAXKHUPOB [a)Ke MPU TeX YCAOBUSX, Korja OGbeMH
MePeBO30K 3HAUUTENbHO MPEBBICHIH MPOEKTHBIE,

DTO pesynbTaT COBEPUICHCTBOBAHHS COAEPKAHHUA TEXHHYECKHX
CPeACTB, MOBBIMIEHHS KBadudHKauuk PaGOTAIMKX, MOAEPHH3ALUH
LEeAHX NHHEHMA 4 Hanpapaenu#. HIHpoKo BHEAPEHbI CHCTEMBl ABTOMATH-
3a1MH YIIPABAEHHS IBUKEHHEM MTOE3]10B ¢ HCnob30oBanueM OBM, ype-
JIMYEHbI CKOPOCTH JBHKEHHS JIECTHHUIl 3CKaJN4aTOPOB, ABTOMATH3HPOBAH
KOHTPOJIb MHKDOK/IHMAaTa, YCHJEHB NIYTH, TOHHENbHbIE COODYXKEHHS,
aBTOMATHKA H AD. i

OcHOBHbIE HaMpaBJEHHS MOBBILIEHHS SKCINYaTALHOHHOH HaNeX-
HOCTH 3CKa/JiaTopOB M YJYUlleHHe HX TEXHHYECKOrO COCTOSIHHA Ompe-
JeJeHbl MPHKA30M MHHUCTPA MyTEH COOBGIEHHS, KOTOPBIM IIpELYyCMaT-
pHBaercs WHKPOKasl nmporpaMma pa6or Ha nepuon a0 2000 r.

3a nocnejHee BPeMsl NPOBEEHbl 3HAYHTE/bHbIE PaGOThI 0 COBEP-
LIECTBOBAHUIO KOHCTPYKIHH H MOBBILICHHIO SKCINYAaTALIHOHHOH HAIeXK-
HOCTH 3cKanaropos Ha MockosckoM, JlenuHrpanckoM, TGHIHCCKOM,
KueBckom, Taiikentckom, EpeBaHCKOM H ADYrdX METPOIOJNHTeHAX.
OcyILecTBAEH KOMIJIEKC OPraHH3allHOHHO-TEXHHYECKHX MEp MO JHC-
neTYEPU3ALHH YIPABAEHHS 3CKanaropaMd C NPHMEHEHHEM TeneMe-
xanuueckux yerpoicrs. Cefluac 60JbUIHHCTBO 3CKANATOPOB paboTaer
B pexuMe teneynpasneHusi. Bece sckanaTopbl XapbKOBCKOTO MeETpPO-
MOJIATEHA 0GOPYAOBAHBl CPEACTBAMH TEJE€MEXAHUKH, 3aKOHUEHBI PaGo-
ThI 0 BHEAPEHHIO CHCTEM TEJIEYNPABIEHHS 3CKanaropaMu Ha MocKoB-
cko-Tlerporpajcko#t quHHKM JIEHHHTpaACKOro merponosaurena, Kanu-
HHHCKO# IMHHA MOCKOBCKOTO METPOIOJIHTEHA U APYTuX AHHUsX. Opra-
HHM30BAHO ITPOM3BOACTBO 3aMACHBIX YACTEH HA 32aBOAax [Jisi METPOMO-
JIHTEHOB.

YuuTblBas 3HAUUTENbHBIH POCT NACCAKUPOMNOTOKOB HA CTAHLHSAX,
no MPeaoXKeHHAM PalHOHANH3aTOPOB CKOPOCTh [BHXEHHS JIECTHHU-
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HOTO MNOJNOTHA 3CKaJaTOPOB MNOBLILIEHA M Celyac cOCTaB/sieT A0
0,94 m/c. Ins 310r0 MOTPEGOBANOCH MPOBECTH PABOTH N0 YCHJACHHIO
PfAAa 3JEMEHTOB KOHCTPYKUHH 3ckanatopoB tuna 3T, H3roTtoBuTb
IITaMIOBOYHO-CBAPHbIE CTYNEHH, BHEADHTbL 3CKaNATOP C ITEPEMEHHOH
CKODOCTbIO ABHXKEHHS JECTHHUHOTO MOJOTHAE.

B 3ckanatopHoM x03sificTBE WMPOKO MPHMEHSIETCS Teleynpas-
JieHue Ha Gase CUCTeMbl TeneMexaHukd JlucHa-4. DTo NO3BOAKIO Ha
Mockosckom, Kuesckom, XapbkoBckom, JIenunrpasckom u TaurkenT-
CKOM METPOIIOMUTEHAX YNPAaBJIATb 3KCKaJaTOpaMU C €UHBbIX AUCIIET-
YepCKHX NYHKTOB.

[Toaydns MOJIOKHUTEJBHYIO ONEHKY KOMIJIEKC YCTPOHCTB 3cKaJia-
TOPHOA aBTOMATHKH, KOTOPLIHi COCTOUT W3 aBTOMATE, OCYILECTBJSIO-
LIero NMycK 3CKaJaTtopa TOJbKO NIPY NOAXOJe H HaJHUWH maccaxupa
Ha JIECTHHYHOM MOJIOTHE W 3KCTPEHHO OCTaHABJHBAIOIIErO 3CKaJa-
TOD NPH MajeHHH NaccaKHUpa Ha JECTHHYHOM nojoTHe. Kommieke
MMeET YCTPOHCTBO KOHTPOJ/IA TOPMO3HBIX X8PaKTEPUCTHK 3CKAJIATOpPa.

[To npeanoXeHusM HOBATOPOB CO3[aH KOMILIEKC YCTPOMCTB, 1O-
* 3BOJIAIOLIMX MEXaHU3HUPOBATDH THAKE/bIE 'PY30N0beMHbIE U TPAHCIOP-
THPOBOYHbIE ONEPAUMHK MPH AEMOHTAXKE W MOHTaXKe 3KCKajaaTopoB
np¥ UX KanuTaJbHOM peMoHTe. PaspaloTana KOHCTPYKIUA TaKeaaK-
HO-TpaHcnopTHOH MamuHel TTM-10, nossoasiioied NOAHOCTHIO MeXa-
HU3KPOBATb ONEPalMd [O TPBHCIOPTHPOBKE TJABHBIX MPHBOJHBIX
BAJIOB, Y3/10B H [eTaJjied 3CKaaaToposB.

Jlisi peilleHys MOCTaBJAEHHBIX 3a/d84 B UACTH yJYUIUEHHS PaGOThI
3CKa/aTOPOB HA METPONOJHTEHaX MIUPOKOe PacnpOCTPaHEHHE MOJaY-
4us GpUrasHbId METOR MX OGCHYKHBAHHS, KOTODHIH BO3HUK B Pe3yJb-
TaTe OCYUIECTBJAEHUS KOMILICKCA HHXKEHePHO-TeXHHUECKUX MepOnpHs-
THH ¥ NEPeCTPOHKH TeXHOJIOrHHM PaGoT MO TEXHUUECKOMY OOCaYyXKH-
BAHWIO ¥ YNPABJEHHIO 3CKAJaTopamu.

Bbicokasi 3()(ekTHBHOCTD PaGOTHl COBETCKHX METPOIOJHTEHOB
JIOCTUTAETCH MPEKAE BCETO 38 CYET BHEAPEHUS CHCTEM KOMILJIEKCHOH
aBTOMAaTH3alUH NePEBO30YHOrO MPOLECCa ¢ NPUMEHEHHEM COBDEMEH-
HBIX CPEJCTB aBTOMATHKH, TeJeMEXaHHKH ¥ BLIUUC/AUTEIbHON TEXHUKH.

Kak yxe 6blJ0 CKa3aHO BbILIE, JUHHH METPO 06OPYAYIOTCH KOMII-
JIEKCHOHU CHCTEMOM 8BTOMATHYECKOTO YIIPaBACHHS ABUKEHHEM [T0E3/10B
(KCAYIIM), o6ecneuuBaiomed AOCTATOYHYIO MPOMYCKHYIO CHOCOG-
HOCTb, a6COJIOTHYI0O 6€30MacHOCTh JBHMKEHUSI, YETKOCThb ABHKEHUS
MOe3N0B N0 rpaduKy H ONEPATHBHOCTb AMCIETUEPCKOrO KOMaHO-
BaHHS.

BHeLIPEHHe 3TOH CHCTEMBI [M03BOJIHJIO COKPaTHTL COCTaB JIOKOMO-

THBHBIX GpUraf RO OJHOrO YejOBeKa H BbLICBOGOAWTb H3 METPONOJIH-
teHax CCCP 6osee 2500 NIOMOLIHUKOB MaILUWHKHCTOB. DTO NaJ0 BO3-
MOXHOCTb IMOBBICHTb MPOM3BOAMTEJIbHOCTb TPyaa ¥ YPOBEHb 3apa-
6OTHOH MIAThl MaILUHHUCTOB,

AxTyasbHBIMH OCTEIOTCS NPOG/IEMB KOHTPOJISI H AMAarHOCTHKH YCT-
POKCTB aBTOMATHKHM, TEJEMEXaHHWKH M CBS3H, NPeXje BCEro npobse-
Mbl HX OOCHY)KHBAHUS M copepxaHus. Pemrenuio stux 3ajnau Gyper
COCOGCTBOBATL BHEAPEHME epeIOBLIX METOA0B H NPHEMOB OOC/TYKH-
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BaHKs YCTPONUCTB aBTOMATHKH, TeJeMeXaHHKHM H CBs3M Ha MeETPOno-
JIMTEHAX.

JICHMHIPAACKHA METPOMOMMTEH CTAJ HHMUMATOPOM BHEApPEHHH
KOMIIJIEKCHOH 3amenbl annapatypsl CLID ¢ HCNOAb30BAHHEM KOHTEH-
HEPOB ¥ aBTOAPE3HH, GPHrafHOr0 MeTOAa O6C/IyKHBAHHUS YCTPOHCTB
CLIB, aBTOBEJEHHUS [TOE3/I0B.

MocCKOBCKH METPONONUTEH CTaJ HHHIMATOPOM O6ecneyeH s BbICO-
KOKAuyeCTBEHHOIrO PEMOHTA annapaTypbl ¢ NPHEMKOH ee MocJje PeMOH-
T3 C NMEPBOTO MpeIbABICHUA.

OTH nepesoBble MPUEMbl TPyAa NOMYUMJIH DPacCIpPOCTPaHeHHe HaA
Xapbkosckom, Bakunckom, Epesanckom, Munckom, KueBckoM u Apy-
F'HX METPONOJIMTEHaX. )

Crano Hopmo#i, korga ycrpoiictea CLIb 6epyTcsi Ha rapaHTHH-
Hoe O6C/ayKuBaHWe PaGOTHUKOM WaM ne/lol Gpurajoi. B COUETaHUH
¢ GpUrafHblM METOAOM 3TO [aeT 3HAuWTEeJbHBIH MPOH3BOACTBEHHBIH
3¢ ¢dekt. BHenpeHHe 3THX HOBATOPCKMUX NPHUEMOB 3HaUMTENBHO MO-

< BHICHJIO [TPOU3BOAUTEJABHOCTD U YAYUIIHIO YCIOBUA TPpyAa, obecneyuso

60AbITYI0 HAJEKHOCTh TEXHHYECKHX CPeACTB U 6e30acHOCTh JBHXKe-
HUSA [TOe3/0B.

OHaK0 aKkTya/JbHbIMH OCTAIOTCH BOMPOCH! CO3JaHUS ¥ BHEpeHUst
CPeACTB, COCOGHBIX MEXaHH3HPOBATh TAMKEbIH, MOHOTOHHBIH PYUYHOH
TPYL o y6opKe CTaHUHUi ¥ TOHHeNeH U N0 KaCcCOBOMY OGC/TYXKHBAHHIO
MaccakKupoB. YTBepXKAeHa MporpaMma MexaHu3andu yGopouHbIX pa-
60T Ha METPOIIOAMTEHAX, KOTOPOH MPEAyCMATPUBAETCH TAKKe CO313-
HMe KOMIVIeKca YOOpPOUHBIX MAIUMH ¥ MEeXaHH3MOB.

[llvpoxoe MPUMEHEHHE MOYTH HA BCEX METPOMONMTEHAX MOJYyuHJ
6€CKACCOBBLIM MeToh O6CAYXKHBAHWA NaCcCaXHPOB, MO3BOJUBIIMH CO-
KPaTHTb IITAT KacCHMPOB M CHHU3WTb Ce6ECTOMMOCTb M€PEBO3KH Nac-
CaKHUpoB.

MeTponoaHTEH ABJSETCA S3HEPTOEMKHM NPEANDUATHEM H C DOCTOM
JUHUHA METPOMOJIUTEHA BO3PACTAIOT PACXO/bl 3/IEKTPO3IHEPTUH. Coraac-
HO mporHo3am K 1990 r. rogopas noTpeGHOCTb METPOMOJHTEHOB B
3J1eKTPO3HepruM cocTasuT 2600 maH. kBt-u. IlosTtomMy BOnmpoOCH pa-
{IMOHAJbHOTO PACX0A0BaHHS TONIMBHO-3HEPreTHYECKHX PECYypPCOB NpH-
0o6peTaloT 60JbllI0e roCy apCTBCHHOE 3HAUEHHE,

B cBA3Y ¢ 3THM B NJIaHe BHEAPEHUS MNEPEJOBBLIX METOAOB TPYyAa
oco60e MECTO 3aHMMaeT ONbIT Pa6OThl 3-TO FHEProyuacTKa 3JEKTPO-
NOACTAHLMA ¥ ceTel MOCKOBCKOrO MeTpONOJUTEHa MO TEKYIUeMy pe-
MOHTY H 06C/IyXUBAHHIO KaGenbHbIX ceTell 1 060PYAOBaHHSA 3J€KTPO-
MoACTaHIHA. BbIlOHEHKE TEKYLIIErO PeMOHTa 060Dy10BAHHSE ¥ IPOGH-
JAKTHUYECKHX WCMBITAHHH KaK 3JEKTPONOACTAHIMH, TAK H KaGeabHbIX
ceTell 31€Cb BeAETCH YKPYNHEHHbIMM DeMOHTHbIMKM OpHraiami. Hasa
3TOro GbUIM OPraHW30BAHBI KOMILIEKCHbIE DEMOHTHblE OpHrajbl Mo
IIPOBEACHHUIO TEKYIEro peMOHTa anempooéopynosam{ﬂ U NpoBepke
HaJeXKHOH pPaGoThl CXeMbl yNpaBJaeHHsi CHIHaJW3alUex M aBTOMATH-
Koil. 3a 6purajiof Oblix 3aKpen/ieHbl Oonpefe/eHHble BHIAbI 0CMOTPA
¥ MEXPEMOHTHOro 06C/1yKHBaHus 060pyaoBanus. [010BOH 3KOHOMHU-
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uecKui 3(ppeKT ot BHeApeHHs 3TOro mMerona Gosee 30 Thic. py6aei Ha:

oMy Opurapny.

II4poKo M3yuaJcs B KONJIEKTUBAX U [I€PELOBOH ONBIT JEeHUHIPAJ-
I1€B — (10 COBEPIIEHCTBOBAHHIO TEXHHYECKOrO OGCAYKHBAHUSA 3J€K-
TPOOGOPYNOBAHHS HA OCHOBE WCMOJb30OBAHUS CUCTEM TejeMexaHHKH,
aBTOMATHKH H 6PUraiHbiX MeTOLOB OPraHu3anuu TPyAa; TOUJUCLEeB —
MO MOBbIIIEHUIO HANEKHOCTH, KAueCTBA OGCHYKUBAHHUS, DPEMOHTA U
KCIIYaTanUu YCTPOHUCTB 3JIGKTPOCHAGMKEHHUS; MHHYAH — MO yJyy-
IIEHUIO [IOCTAHOBKM [1POEKTHO-CMETHOTO [e/71a Ha MeTPOmOJUTeHaX
¥ B JUPEKIUAX CTPOAIIUXCA METPONOJUTEHOB.

[naBubiM yrnpaB/eHHeM METDOMOJUTEHOB YCTAHOBJAEH nepeueHb
OCHOBHBIX MEPEAOBBIX METONOB TPYAa, KOTOPHiE PEKOMEHAOBAHH /S
BHEPEHHS.

ponarasjie onbiTa paGoThl EPeAOBUKOB U HOBATOPOB MPOU3BOL-
CTBA CJYKAaT nyGJUKaNHu OTPACAeBbIX XKYPHAJIO0B U HHCTUTYTa UHDOp-
mauuu [IHMUTAOH MIIC o gocruxenusix merponosuredos. Pa6ore
merponojutedos CCCP nocBAmena gocratoyHo oGbeMHast MeXay-
HapojHas uHpopmanus.

B 1983 r. B ®unasunuu 4 [oabwe, B8 1984 r. 8 Uuguu npososu-
JUCb MEXAYHApOJHble BHICTaBKH «)Kene3HOnOpOKHBIH TpaHcIopT
u merponoauredl B CCCP», rae 6blau npeacranaeds 25—30 3kco-
HATOB, AOCTATOUHBLIA peKJAMHBIK ¥ HHGDOPMAHOHHBIH Marepuasd 1o
MmeTponojdTedaMm (¢ poroanb6omMamu). BECcTaBKH 1101b30BaAUCH GOJIb-
WOH monyasapHOCcTbO. [IIHpOKO 3KCIOHUPOBAJMHCH MEPEJOBbIE METObI
TPYJa Ha METPOMOJHTEeHAaX Ha MeXAYHapOAHBIX BLICTABKaX B MOCK-
Be U B KaHaje B 1986 r.

3a nocJenHee BpeMsl 3HAYUTEJIBHO YAYULIMAach pa6oTa 1o 06MeHy
HH(pOpPMALHeH O MepeOBbIX METOLaX TPYAE MEXKAY OTEUECTBEHHBIMU U
3apy6eKHBIMY METPOMOJUTEHAMHU.

OrpacaieBofi nporpaMMoit BHEAPEHHsi HOBOH TEXHHKH H COBPeMeH-
HOW TexHoJorud Ha 1986—1999 rr. npegycmorpena pa3paboTKa u
BHEJDEeHHEe Ha MeTPOMOJHTEHaX CTPaHB BBICOKO3((EKTUBHBIX TeX-
HOJIOTHYECKHX MPONECCOB W TEXHUUYECKHX CPEJCTB CMETHOM CTOMMO-
cTblo Gosiee 4,5 MuaH. py6. [lpu 3TOM OXKHAaeMbIi 3KOHOMHUECKUH
a3 dexr cocrapaser 6osee 6 MaH. py6., 6yaeT NOCTHTHYTa 3KOHOMHS
6 MJaH. KBT-u 31ekTposHepruu, BbhicBoGoxuTcs 1120 yenosex.

§ 53. Buenpenne Gpuraanoro NoApPsixa ¥ onnira
Beaopycckoit noporu

Baknefie#i 3anauell paGOTHUKOB METPONOJUTEHA SIBJASETCA MO-
BbIIEHHE MDPOU3BOJUTENbHOCTH TPYAa H CHUXKEHUE Cce6ecTOUMOCTH
MepeBo30K. JTH [(BA [0Ka3aTeJsi OTPAXKAIT yJay4dlleHHe TeXHOJOTHHU
POU3BOACTBEHHOFO NPOLECCa, BHEPeHHe KPYTHOarperaTHoro Meroia
PEMOHTA BATOHOB, COKPALLEHHE PYYHOTO TPYAd, BONPOCH YKpenJeHHs:
JAMCHMIIHHBL U AP.

B MIIC pa3pa6oTau 4 OCyilleCTBJSIETCS KOMILIEKC MEp MO MOBbIILIe-
HUIO NPOU3BOAMTENBHOCTH TPYA3, CO3/1aHA MMOCTOSHHO AeACTBYOMmIAS
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UHHIIMATHBHAA TPYMMa, KOTOPAas paccMaTpUBaeT M KOHTPOJIUDYET X0
peaju3any MepolpHATHH, MpeiJOoKeHHs MeTPOINOJHTEHOB [0 MOBbI-
LLICHHUIO 3TOrO Ba)kHe#irero nokasarens. boJibuiie pesepBbl 3aJ0KeHbl
B Peaju3allu¥ Mep [0 COKPAalleHUIO UYHCJACHHOCTH 3KCIIYaTanHoH-
HOTO MePCOHaNE, NPUXOASIIErocst Ha KUJIOMETD AJMHb JHKHA. CHuxe-
HHE YUCJIEHHOCTH MOKeT OBITb OCYIIECTBJEHO 38 CueT HaydHOM op-
raHu3andy TPyAa, BHeApPeHHs HOBOM TeXHUKH U nepefoBON TeXHOJO-
THH, coBMenieHus npodeccui. OLHAKO NPH 3TOM He JAOJIKHB CHUKATb-
¢l yCI0BUA KOM(OPTHOCTH MEPEeBO30K M HAJEXKHOCTH TeXHHYECKHX
CpeiCTB.

B pemenusx XXVII ¢wesna KIICC GoJblmioe BHUMaHHE YAEIEHO
HEOGXOAUMOCTH 1ITMPOKOTO BHEeApeHUs OpuUrajHbix (OpM OpraHu3a-
uud tpyaa. LUK KIICC, Coser Munuctpos CCCP u BILICIIC mnocra-
HoBJenueM «O pasbHelineM pa3BUTHUH H MOBBLILIEHUH 3()PEKTUBHO-
CTH 6GpuraiHoH GOPMH OpPraHu3anuH ¥ CTUMYJIMPOBAHUS TPYAE B IPO-
MBILIJIEHHOCTU» [IOCTA@BUIM 387184YH OCYIHeCTBHTb Ha OPEANDUSTUAX
IIMPOKYI0 CHCTEMY MEpONpUATHH N[O nepecTpolike mJaHHPOBaHHS
U Yyuera, COBEPIIEHCTBOBAHWIO (OpPM OpraHH3anuH OPOU3BOACTBA,
YJYUYIICHUIO TEXHHYECKOTO PYKOBOACTBA ¥ MATEPHAJIbHOTO CHAGKEHHUSE
6puran, nmo BHEADEHHIO XO3pacyera ¢ OMJAETOH [0 eIUHOMY Hapsiy
38 KOHEUHbIH pe3y/bTar paboThl U PacrnpeeseHHio BceX 3apalboTaH-
HBIX CpPeACTB ¢ npHMeHeHdHem Kosb@HiHeHTa TPYALOBOro Yy4acTus.

310 103BOJUT 60Ji€e MOJHO pellaTb BONPOCH MOBHILEHHS POU3-
BOJMTEJIbHOCTH TPyja B GPHrajfax mpexkje BCEro 3a CUeT MOBbILIEHUS
OTBETCTBEHHOCTH KaXK10T0 Y/1eHa GpUrajibl 3a Pe3ysabTaT TPyAa, yKpen-
JeHUs [JUCIHUIJIMHB, [OBHILIEHUS KBAaJAM(PUKALMH, DACIIMPEHHsS 30H
0GCaYKYBAHHS U COBMeLIeHHs npodeccHii, 3aUHTEPECOBAHHOCTH KaxK-
JIOTO B pe3y.abTaTax paboThl.

Hlupoxkoe pacnpocTpaHenue GpuraiHbix GOPM OPraHU3ANUH TPY-
A3 Ha Tak¥X KpPymHe#WlIMx OpefnpHATHAX, KaK MeTPOMOJHUTEH, Tpe-
6yeT YeTKoro pacyera U {IPOJYMaHHOCTH pellleHHH, TaK KaK MpH BCeM
npoyem OHO AOJKHO ofecneyHTb 6€30MaCHOCTb JABHKEHHS, BBICOKYIO
HaJAeKHOCTb paboThl TEXHUUECKUX CPeJCTB, UeTKOe cO6.II0eHHe rpa-
¢uKa ABMKEHUA U HAANEXKAILYI0 KYJbTYpy OGCAyXKUBAHUA acca-
AHDPOB.

[Iupokoe BHexpeHne GpUragHbix GOpPM HE8 MHOTHX METPOTOJHTE-
Hax Ra/0 MOJOXKHUTEJbHBIH pPe3y/bTaT: YJyullHJHCh [I0KA3aTeNd pa-
6OTH, COKPATHJAOCh YHCJIO OTKa30B M Opaka B paboTte, MOBLICHJIACH
JAHCIHTIIHHE.

Ha MockoscKoM meTponosHTeHe GpurajaHas (opMa OpraHusa-
IIMH TPyJAa OCOOGEHHO LIMPOKO BHeipsieTCsi B 3Jekrpojgeno Kauayx-
ckoe, CoxoJ, a Takke B CAyKGaX MYTH, PEMOHTHO-MOHT&XXHOH U Ha
ONbITHO-3JIEKTPOMEXaHUUECKOM 3aBoje. 34ech BHEJpPEHA CHCTEMAa Op-
raHu3alyuy H OMIATHl TPYAA JOKOMOTHBHBIX OpHUraj 3a KOHEUHbIH pe-
3y/AbTaY — UYeTKOe BHIMOJIHeHHe rpauka jABMKeHHs. B 3aBHCUMOCTH
OT BHIIONHEHHS rpaduKa pacnpefensieTcs MpeMHs ¢ yueToM Koshdii-
IIUeHTA TPYAOBOTO YUaCTHA.
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Ouenb BaXHBIM MPH GpurazHoll Gopme ABASETCS NOBbIILIEHHE KBA-
JUGPUKALUY WIEHOB U PYKOBOJAHUTEJEH OpHraj, KoTopoe lenecoobpas-
HO OpPraHH30BaThb B TEXHHYECKHUX MIKOJAX.

Heo6xopumo Takxke mepecMOTperb CHCTEMY ILTAHHDOBAHUSA B Il€-
XaX ¢ yUeTOM MaTepuaJlbHbIX H TPYAOBbIX 3aTPAT HA Ty HJIH HHYIO Ole-
pauHio.

Buenpende 6puragHoro noapsiaa tpegyeT mepecMorpa Bcel cHcre-

MBl [IPEMHPOBaHHsi. DpHraje NOJKHB OBITh YCTAHOBJEHBI €IHHbIE

I0Ka3aTeJH IPeMUPOBAHHUS, KOTOPLIE 3aBHCAT OT KOHEYHOTO PE3yibTa-
Ta TPYAOBOH [EATENBHOCTH H HAUENHBAIOT KOJJEKTHB Ha KOHEUHble
KayeCTBEHHbIE DPE3yAbTATHI.

Pacnpenenende npeMHU [OJMKHO YUYHTHIBATb JHYHBIA BKJAAJ KaX-
JOTO B PE3YAbTATE TPYAA € YUETOM KO3hPHIHEHTA TPYAOBOrO yuyacTus.
31ech oueHp BAXKHO pa3paboTaTb TakHe MOKaszaTeJH 3¢ (EeKTHBHOCTH
TPYLa KaXA0ro, KOTopble Gbl XaPAKTEPH30BAJIH COYETAHHE KOJJIEKTHB-
HOTO U JHYHOTO BK/JAAAa B MEPEBLINOJHEHHE MPOH3BOACTBEHHBIX II0KA-
3aTejiedl U MO3BOJIUJIH MPABUIBHO ONEHHTb 3TOT BKJAaN.

HemanosaxHoe 3HaueHHe HMEET H MEXAHHU3aLHs pacueTa 3apaboT-
HOH m1aThl AAs Tex GpHUraj, rjae NpUMeHAeTc KO3(OHUHEHT TPYAO-
BOTO Y4acTHs.

[lupoxoe pHeApeHHe GpUragHblx (GopM OpraHu3audd Tpyaa obec-
neyuBaeT 3HAYHTEJbHOE MOBLIIIEHHE [POU3BOJHTEJNLHOCTH TPYAA,
CHUKEHHE HEMPOU3BOACTBEHHBIX MPOCTOEB, 60/M€€ BBICOKYI) HHTEHCH-
¢uKanuio Tpyna. .

TnapublM KpUuTepuem 3¢GHEKTHBHOCTH OPHrafHoOro moapsiga siBjfi-
eTCSl CHHIKEHHE TPYLOBBIX 3aTPAT HA BLIMOJHAEMYIO paboTy, a cjejo-
BATEJbHO, yMEHbUIEHHE YHCJEHHOCTH paboraromux B Gpurazne.. [1pu
TOM OUYEHb BAaXHO IWIHPOKO HCIOJb30BATH NPEAJIOKEHHST 4YJEHOB
6purafibl 1O CHHXKEHHIO TPYLOEMKOCTH 3aTpaT, WHPOKO HCNOJb30-
BaThb BHEADEHHE HOBeHLIHUX NPHEMOB PabOTHl H PAuHOHAJIH3ATOPCKUX
IpEeAA0KEHUH, TOCTOAHHO MOBLILIATL TBOPYECKYID 2KTHBHOCTb HHKE-
HEPHO-TEXHHYECKHX DPaGOTHHKOB MO MOBBIUIEHHIO 3(P(PEKTHBHOCTH
paboThl.

C 6puragHo#l ¢opMOH Opranu3audd TPyda HEPaA3PHIBHO CBA3AHO
JajibHeiiliee Pa3BUTHE AEMOKPATHYECKUX HAYaJ B YIPABJAECHUH IIPOU3-
pofcTBOM. VI HEMasylo poJb 3A4ech HTPaloT COBETHl GpUraj U COBETHI
6puragupoB. Kpome HENOCPEACTBEHHO NIPOHU3BOACTBEHHBIX 32144, OHH
pewraloT BONPOCH nopbopa U paccTaHOBKH KajApoOB, NPHUCBOEHHA pa3s-
PAJOB, ONPeeasiioT pa3Mephl pemHuil 1 npupab6oTka. Bmecre ¢ npod-
COIO3HBIM AKTHBOM OHH MOABOASAT HTOTH COLHAJHCTHUYECKOTO COpPEB-
HOBAHHS, MPONAranfupyoT OMbIT NEPEfOBHKOB H HOBATOPOB IIPOU3-
BOJACTBA, 3aHHUMAKOTCS BOCMNHTAHHEM 4/€HOB KojjektHpa. [lostomy
ocoGoe BHHMaHHMe cjaeayeT o6pauiatb #a NOAGOD H MOATOTOBKY GpH-
ragupos, noBblleHHe X npodecCHOHAJbHOTO MACTEPCTBA, 3KOHOMH-
yecKHX 3HaHUH. W1 xoHeuHo, cjelyeT MOBBICHTb OTBETCTBEHHOCTb Py-
KOBOAHTEJNEH U HHIKEHEPHO-TEXHHYECKHX DAOGOTHHKOB 38 CO3[aHHe
YCJIOBHH AJSi BHICOKOMPOH3BOAUTEJIbHOTO TPyaa paGoOuHX.

Beaymell 1 opranuayomell cHaoid 6purax npu3Banbl CTaTh KOMMY-
HHCTHI, mPodcolo3nblii akTuB. [lapTuiiple H PO CO3HBIE OpraHU-
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3aluy CBOE IVIaBHOe BHHMAHUE COCPEJOTOYHBAIOT HA IOBLILIEHHH YPORB-
Hfi OpPraHU3aTOPCKOH H HAeHHO-BOCHHUTATENbHOH PaGOTbl B HU30BBIX
KoJieKTHBaX. OHH IPU3BaHBl HANPABJSATHL BCe YCUJIHS HA (OPMUPOBA-
HH€ 3]J0DOBOTO MOPaJbHO-NCHXONOTHYECKOTO KAUMaTa, pa3BUTHE TPY-
JOBOH M OOIIECTBEHHOH AKTHBHOCTH, OTBETCTREHHOCTH 34 BbIMOJIHE-
HHE MIAaHOB H 0053aTesbCTB.

Cefiyac 6puragHas ¢opma OpraHHsalHu TPYAa 3aHHMAeT BENY-
Iee MECTO B KH3HM npennpHATHH. [lojyynau wWHpPOKoe pasBHTHE
GpHraabl HOBOTO THMA — CKBO3HblE H KOMILIEKCHBIE, KOTOpHle pago-
TalOT Ha eIMHbIK HAPAJ C ONJATOH 10 KOHEYHOMY pe3yJbTaty paboThl.
B stux 6purasax 3HauHTeNbHO PACTET MPOH3BOLHTEJLHOCTb TPYAaA,
COKpPalLIalOTCA HENMPOU3BOAUTE/bHBIE NIOTEPH PaboYero BPeMEeHH, CHH-
KAaloTca TPyLOBbIE 3aTpaThl, 60J€e MPOU3BOJUTENBHO PACXOAYIOTCH
pecypchl, NOSiBAAIOTCS 60JbIIME BO3MOMXKHOCTH 10 MOBBIMIEHHIO JHCIUII-
JUHBl TPY[Aa, KOJJEKTHBH3MA, B3aHMHOH TPeGOBATENbHOCTH U TBOP-
YecTna.

Ha KueBckoM H MOCKOBCKOM MeTpomoJHTeHax Gpuraanas ¢popma
OPranu3alid TPyLa B 3CKAJATOPHOM, NYTEBOM H 3JIEKTPOMEXaHH-
YeCKOM XO35HCTBAX yKe MoJyyHsa LUpoKoe pacnpocrpanenue. Ogua-
KO Ha T6unucckoM u EpeBaHCKOM METPOMONHTEHAX ONBIT JYYUIHX
6pHraj noxa emie He Hauiesa WHPOKOro IPUMEHeHUN. 31ech MEAJEHHO
BHeApsieTcst GpUraaubli noppsif, 3¢ ¢eKTHBHOCTb OpPraHU3alUMH pa-
Gotel Gpuraj HOBOro THnma Hepocratoyna. Ha Mockosckom Merpo-
IOJIUTEHE XOPOLWIO 3apexomenpopanu ceba 6puranbl B. E. Cynaxosa
(cayx6a saextpoctanuui u cereii), H. M. Edpumona (3aBop no pemosn-
TY 3JEKTPOMOABHXHOrO ¢ocTara), Ha JIeHUHrpagckom — GpUranbl
A T. Ilporacosa, M. C. Bacusenko, I'. K. Psa6okonenko u ap. Jru
KOJIJIEKTHBb! JOCTHIVIH HAHUBBICIICH MPOH3BOAUTEIBHOCTH TPYAA.

3HauuTebHbId 3KOHOMHYECKHH 3(h}EKT NaI0T WHPOKoe NpUMeHe-
HH€ TeXHHYECKH OOOCHOBAHHLIX HOPM TPYAOBBIX 3aTPAT, JAUKBHUAALHSA
HENIPOU3BOJUTENbHBIX MTOTEPh, YTO HMEET MECTO Ha JICHHHrpaJCKOM,
Kuesckom U XapbKOBCKOM METPOIOJHTEHAX.

Ha Mockosckom, T6uaucckom, Epepanckom # TalIKeHTCKOM MeT-
ponosMTeHax BEJHKa emle A0\ pydHoro Tpyaa. Kouruureur pador-
HHUKOB, 32HSITBIX PYYHLIM HJH MajOMexaHH3HPOBaHHBIM TPYAOM, CO-
cTapasier 3ech 0Koj0 509 obel yncaentoctd paGouux. [Ipu Gonee
Le/I€EHANPABJEHHOH paboTe MO KOMILIEKCHOMY pPELIEHHI0 BONPOCOB
MOBBIIEHHS NPOH3BOAHTEJILHOCTH TPYAa COLHAJTHCTHUECKHE O0653a-
TEJAbCTBA MOTYT GbITh 3HAYHTEJbHO NEPEBBITOJNHEHDI.

Cokpaiesne pacxoloB Ha 3KCIIYATALHIO — OlHA U3 IJ1aBHbIX 3a-
Aay4 MOBBIMICHUA PeHTa6e/bHOCTH HAUWHX METPONOJHTEHOB, KOTOpLle
BCJIE1CTBHE HHU3KOH OMIaThl Npoe3ja fBASIOTCS MJIAHOBO-yGbITOYHBIMU
npeanpustusivd. Ha ux comepxkanne Tocmian €Xerogso Bblensier
bogee 50 muan. py6aesi.

Ha Benopycckoii nopore B 1986 r. 3apepiien SKOHOMHYECKHUH
3KCMEPUMEHT N0 NOBBIWEHHIO 3¢ (HEKTHBHOCTH paGOTHl U 3HAYHUTEJb-
HOMY YCKODEHHIO TEMIIOB POCTa MPOH3BOAHTEJbHOCTH Tpypa. B oc-
HOBY 3KCNIEPUMEHTA ObLIH MOJOKEHbl MEPONPHATHS, CTUMYJAHPYIONIHE
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HAYUHO-TEXHHUECKHH mporpece, ofecreyeHde MIaHOBBLIX 3aJaHUA npH
MeHbUieH YHCIEHHOCTH PAaGOTHHKOB, BHICOKOMPOU3BOAUTENbHBIA TPYL.
Peanusauysi 370 nporpaMmbl O3BOJHAA BHICBOGOAHTD GoJsiee 12 THIC.
4eJ0BeK, UTO aJ0 YKOHOMHIO (onga 3apaboTHOH MmaaThl, HEOO6XOAH-
MYIO JJISi BBEJEHHS HOBBIX Tapu(HbIX CTaBOK M oknanos. CJaegyer
MOJUEPKHYTh, UTO (OHA 3apabOTHOH MJaThl, ycTaHOBJEHHBIH Beso-
PYCCKOH jpopore, MOKa COXpaHsercs, 8 B nocjaenyoiiemM OH GyaeT Ha-
MEHSITbCH TOJBKO B 3aBMCHMOCTH OT 00beMa MepeBO30K W IPH BBOjJE
B JeHCTBHE JOMOJHHTEIbHBIX OGBEKTOB.

Hosble ycaoBHS onJaThl Tpyaa BBOAHAHCH no3tanHo. Ha nepsom
srane (¢ HoJs 1985 r.) Ha omsaty Tpyaa MO HOBBIM TAPU(HBIM CTaB-
K4aM MepeBOAMIHCh paGoude, 3aHSATHIE HA MaHeBPaX, PeMOHTe, 06CJy-
KUBAHHH W COJEPKaHHH NOABHXKHOrO coctapa, nytH, CLIb u cBs3u,
KOHTAKTHOH CeTH ¥ Ha MOrpy304HO-Pa3rpy3ounbix paborax. CooTser-
CTBEHHO H3MEHSJIMCh OKJajb HHXEeHePHO-TeXHHUeCKHX DPaGOTHHKOB
M CAyXKallux, pa6oTalonux B yCJAOBHsIX 6pUrajHoi Gpopmbl OpraHu3a-
UMM U CTHMyJHpoBanusi Tpyaa. Ha Bropom 3rame — ¢ oKTa6ps
1985 r.— 3KCepHMEHTOM OXBATHIBAJIHCb OCTaJbHble paboude, MJaf-
WHA 06GCAYXKUBAIONIMA MepcoHan W CJyxKaniue, HenocpejgCTBeHHO
3aHATHIE B [EPEBO30YHOM Mpopecce M OOGCAYXKHUBaHHH 1acCa)H-
pos. Ha Tperbem 3tamne ¢ sexa6ps 1985 r. Ha HOBble YCJIOBHS OILIATH
Tpyaa nepeBefieHb DYKOBOJAAIIHE PaGOTHHKH, OCTa/bHBE KATerOPHH
HHXEHEPOB, TEXHHKOB ¥ CJy»KaIHX. TakoB 6buI [IaH IKCIEPHMEH-
T4 U OH yCIIELIHO PeajH30BaH.

Ha Bcex npeanpustusix Benopycckod nopord B TPYAOBHIX KOJ-
JIEKTHBAX [POBEJEHa IIHPOKas pa3bACHHTEIbHAsl PAGoTa O 3HAUEHHH
KOHOMHUECKOr0 3KchepHmenTa, Paboude # ciayxkaumue 0pUHHMAEJH
aKTHBHOE€ y4acTHe B pa3paB6oTKe H OCYLUIECTBJEHHH MepONpHSATHH no
H3BICKAHHIO Pe3epBOB POCTa [POH3BOAUTENbHOCTH Tpyaa. Ocymiect-
BJEHA MPOrpaMma HauGojiee PanHOHAJBHOTO TPYAOYCTPOHCTBA BbI-
cBO6OKjaeMblx paGoTHHKOB. PeasHsapds HaMEUEHHOrO [TO3BOJIH/IA
MOBBLICHTb IPOH3BOUTEJBHOCTb TPYA@ HA AOpPOTe 33 1Ba roaa Ha 279%.
ITU npUMepHO B D Pa3 Bhlllie TEMIIOB €€ POCTa B [(€/I0M 10 CeTH JOPOT.
A K KOHUY ABeHaAuaTOH NATH/IETKH MPOHU3BOAUTENbHOCTD TPYAA 3A€Ch
JOJIXKHa BO3pacTH enie 6oJblle.

PacnpoctpaHeHde GelOpyCCKOrO METOA3 HAa METPOMOJHTEeHH M0-
3BOJIAT PEUIUTb PSii BAXKHBIX HAPOJHOX03AHcTBeHHBX 33aau. [lomHu-
MO Pe3KOro YBEJIHYEHHS TEMIIOB DPOCTA [1POU3BOAHTENBHOCTH TPYAA,
CYIIECTBEHHO YJYUYIIHTCS 6J8rococTosiHde PaGoTaionitx, YTo B CBOIO
ouepeab PHBEAET K CHUXKEHHIO TEKYyUECTH KaJPOB H NOBLILIEHHIO TPY-
JOBOH AUCUHIUIHHBI, MOJHHMET MPECTHXKHOCTb npodeccui, cTabHIH-

3HPYeT TPYAOBbI€ KOJNJEKTHBDI. KpOMe TOTI'0, TOABHTCS BO3MOXHOCTD .

BLICBOGOAHTh UACTh TPYAOBBIX PECYpCOB W HANPABUTb UX B [PYTHE OT-
pac/H H3POJAHOro XO3AHCTBA.

TEXHHYECKHH NMPOTPECC HA METPONMOJHTEHAX

§ 54. Hopas TexHMKa m ABTOMATH3ALMS yNPABJICHHS
ABHXXCHHCM NOE3A0B

O6wue ¢BeseHns. DKOHOMHYECKOH cTpaTerdedil MapTHU SBJASIOTCSH
KapaHa/JbHOe YCKOpeHHe Hay4YHO-TeXHHUYECKOTO fporpecca, OCyuecr-
BJIGHHE TeXHHUECKOH PeKOHCTPYKIUH HaPOAHOr 0 X03sHCTBA. [lepBocTe-
{IeHHO€ 3Ha4YeHHe [IPH 3TOM IPUAaeTcs GLICTPOMY OOHOBJICHHIO [IPOU3-
BOJCTBEHHOTIO aMapaTa MyTeM HIHPOKOro BHeJPeHHA epeiOBOH TeX-
HUKH, HauboJiee MPOrpecCHBHBLIX TEXHOJOTHYECKHX IPOLeCCOB.

J710 HanpaBJeHHe B [OJUTHKE MPTHH [eJHKOM H [OJHOCTbIO OT-
HOCHTCSL K MeTponoJuTeHaM. [lepeBo3ouHbH npouecc Ha MeTPOnoJHU-
TeHe CJOXKeH. B HeM opraHHuecKH CBSI3aHbl B €JHHHIH KOMILIEKC MyThb
¥ HCKYCCTBeHHble COODYXKEHHSI, MOABHXKHOH COCTAB H 3CKAJATODHI,
YCTPOHCTBA 3/KTPOCHAGKEeHHS, aBTOMATHKH W CBS3H, HHXKEHEPHO-
TeXHHYeCKHe YCTAHOBKH Pasju4HOro HasHauyeHHs. O6 3TOM KPacHO-
PEUYHBO CBHAETENLCTBYIOT caefyionide uddpol. Kakabl# jeHb B MeTpo-
MOJIHTEHAX CTPaHBl IPUBOAUTCA B AedcTBHe Gosee 100 KM 3cKajaarop-
HOTO MOJOTHE, OKOJO 5,5 TBIC. BATOHOB, U3 KOTOPbIX (POpMHpyercs
MHOKeCTBO cocTaBoB. MHTepBan mMex iy noesnamu B yacH MK gOCTH-
raer 80 ¢, yTO MO3BOJISIET NpPOMycKaTb 45 nap moes3foB B yac. Takod
HHTEHCHBHOCTH [ABHXKEHHsI MHPOBAsl IPAKTHKA 1OKa He 3Haer. [lacca-
KHDBl IPaKTHYEeCKH HE YYBCTBYIOT, YTO OHH HAXOAATCH MO 3eMJEH.
WHxxeHepHO-TeXHUYECKHE YCTAHOBKH MOAAEDPKUBAIOT 6/18rONPHUSATHBIA
MHKPOKJMMAT Ha CTAHUHUAX U B TOHHEJAAX.

BrIcOXuil ypoBeHb 3KCIIyaTauud MeTPONOJHTEHOB BO MHOTOM 3a-
BUCHUT OT yIPaBJEHUS 1ePeBO30YHLIM npoueccoM. [IBHKeHHe 10e3/108
OpraHu30BaHO O rpaduxam, pa3paboTaHHbIM B COOTBETCTBHH CO CJIO-
SKUBLIMMHUCS MaccakUponotokamu. 'pauk ycraHaBauBaeT pasmephbl
JBHXKEHUS (10 YaCaM CYTOK, HaHGoJiee payHOHaJJbHbIH €ro pesKHMm, HH-
TepBaab Mexay noesxamu. On Hampamasier paboTy Bcex nojapasne-
JeHHH, NOAYHHSSA HX [JeATEJbHOCTb TJaBHOMY — GecriepeGOHHOMY H
6€30MaCHOMY JABHKEHUIO [M0e3;10B, KOM(pOpPTa6eabHOCTH 1ePeBO30K.

OnepaTuBHOE yrpaBjeHHEe H KOHTPOJb 33 ABHXXEHHEM [10e3]0B
¥ Pa6oTOH 060PYAOBAHHUS BEAYTCH € JHCIETYEPCKOrO (I€HTPA ¢ HCIO/b-
30BaHHEM CPEACTB ABTOMATHKH U TejeMexaHHku. Kaxpo# junued
PYKOBOJHT MO€3HOH fUCIeTyep, B onepaTHBHOM MOJUHHEHHH KOTOpO-
ro HaXOAATCH JIEKTPOAHUCIeTYeD, JHUCIeTYep 3CKaNaTOPOB H AHCHeT-
4yep CaHHTAPHO-TEXHHYECKHX YCTPOHCTB,
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CoBerckHe MeTpOMOJIUTEHbl OTJAHY3IOTCA BbLICOKOH HAAEXKHOCTHIO
TEXHHYECKHX CPejiCTB, HHTEHCHBHOCTBIO H 6€30MaCHOCTbIO JBHKEHHS,
YeTKHUM BBIIOJIHEHHEM rpaduKa, KoMdopTabenbHOCTbIO. TO 06yCa0B-
JIUBAET UX BHICOKYIO 3ddexTuBHOCTb. I mpuMepa f0CTATOYHO Yro-
MAHYTb MOCKOBCKHHA METPOIOJUTEH. YCTyNnas B MPOTHAKEHHOCTH JIH-
HUH 00j3eMKaM KPYyIHEHUIMX TOPOjOB MHDP3, OH HMEeT MacCaXHpo-
HanpsixKeHHOCTb 13 MJH. uen. B rog HA 1 KM nyTH; B JIoH1OHE 5TOT
nokasatesib paBen 1,5, 8 Howo-Hopke — 2,7, B Tlapuxke — 4,6.

TexHHKa METPOMONHTEHOB HENPEPLIBHO COBEPLIEHCTBYETCH.
C uesbl0 MOBBLILIEHUS PONYCKHOH H MPOBO3HOH CHOCOGHOCTH JHHUH
yJAy4LWaloTCsl XaPaKTePUCTHKH [OABHKHOrO COCTaBa, 060DYOBAHHSA
1 YCTpPOHCTB, BHeAPAIOTCH MPOrpeccCHBHBIE CrOCOOH 3KCMAYaTalHH.
Haun6oabiui 3¢ ekt npu 37oM pocTuraercsd 61aroaaps IPUMeHEHHIO
CpejiCTB aBTOMATUKU U TejemexaHukd. Ha ux ocHoBe co3jqaloTcs aBTO-
MaTH3UPOBAHHbIE CHCTEMbI yPaBJeHHs JBH)XKEHHEM [1O€30B H TEXHO-
JIOTHYECKHMH [pOieccaMi. YCTPOHCTBA aBTOMATHKH H TejleMeXaHHKH
PeryJupyIOT HHTEPBaJbHOE JBHKEHHE H 00ecneuyuBaloT ero 6esomac-
HOCTb.

JLnsi KOHTPOMA ABHKEHHS H3 ePeroHax M CTAHIHAX, HE HMEIOLIHX
MyTeBOro Da3BUTHHA, NPHMEHSETCH CHCTEMa ABTOMATHYECKOH cHrHa-
ausanud AJIC 4acTOTHOro THMAa ¢ aBTOMAaTHYECKUM DeryJHDOBaHHEeM
ckopoctd APC. TlponyckHasi ciocoGHOCTb NPH 3TOM yBeJIHYHBAETCS
0 CPaBHEHHIO ¢ JHHHeH, 060pyjnoBaHHOH aBTOGJOKHPOBKOH, Ha
20—259%. Ilopblmaercs 6€301aCHOCTL JABHXKEHHS.

CraHuuH ¢ MyTeBbIM Pa3BUTHEM OCHAILAIOTCS CPeACTBAMH Mapll-
PYTHO-pesiefHOH 1leHTPaJH3aUHd C [UCIeTUEPCKHM YMPaBJEHHEM
CTpe/sKaMH U curHajnamu. [Ipn Heo6XOAMMOCTH CTAHIIMOHHBIMH O0beK-
TaMH MOXHO YIPaBASTb ¢ Y/AbTa, yCTAHOBJCHHOrO Ha CTaHuuH. das
cJleXeHUs 33 ynpas/jsieMblMH 06beKTaMH U YUaCTKaMH OYTH Ha nepe-
roHax CHCTeMa JUCIeTYepCKOH IeHTPaJH3alHUU AOMOJHACTCH YCTPOH-
CTBaMH AHCIIETYEPCKOro KOHTPoJs. Kpome Toro, no ¢BeTOBLIM Tab.Jio
AUcreryepbl MOTYT y3HaBaTh HoMepa cieaylouux noespos. Cucrema
AJIC u APC BMmecTe ¢ jpyrHMH TeXHHUECKHMH CPejJCTBAMH MO3BO-
JACT MPOMYyCKaTb A0 48 map noe3goB B 4ac.

[nsi noasepKaHUs BHICOKOH HHTEHCUBHOCTH [BHXKEHHSA HA MeTpo-
[OJIUTEHE BHEAPEHa KOMIJIEKCHAS 8BTOMATH3HDOBAaHHAS CHCTeMa
yIpaB/ieHHsl BCEMH 10e3/amu, o6paiannuMucs Ha JuHud. OHa TOYHO
obecrnevynBaer pPaiMOHAJbHbIA rpauK ABHXKEHHSA, OCBOOOXKjAaeT Ma-
IIMHHACTOB OT OAHOO6PA3HBIX, Y3CTO TOBTOPAIOIIUXCA IPH YIIPABJICHHH
onepauui.

ABTOMaTH3HDOBaHHAS CHCTEMa yIpPaBjieHHsi M0e3138MH COCTOHT U3
ABYX nogacucrem: 6esonacnoctd asuxKenns (ycrpoiicrs AJIC u APC) u
asroBenenus. [loe3na 1€HTPaNH30BAHHO YNPAaBJASIOTCA C NOMOILBIO
KOMIIJIeKCa YCTPOHRCTB: LE@HTPAIbHOrO YHKTA YIPaBJAeHHs, CTAHIHOH-
HBIX, TYT€BbIX U NOe3JHBbIX ycTaHOBOK. C LIEHTPA/IbHOrO NYyHKTa B CO-
OTBETCTBHH ¢ 3ajaHHOH nporpammoli DBM nepenaer B cTaHIHOHHbIE
yCTPOHCTBA BCIO HEOGXOAUMYID HH(MOPMALHUIO AJA YIPaBACHHS [10€3-
AaMH Ha auaud. CTaHuHOHHBIE YCTPOHCTBA HA3 OCHOBE 3TOH HHdoOpMa-
uuH GOPMHUDPYIOT U MEPefaioT Ha 0e3[a COOTBETCTBYIOLIHE KOMAHJHL.
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braropaps aBTOMaTH3aLHH yNpaBaeHHds B KaGUHE [10€3[a MOKET
HAXOJHUTHCH TOMBKO OJMH YeJOBEK — MA3IIHHUCT, @ He Ba. MainHucT
¢JIeAUT 3a npubopamu U 6eper Ha cebs ynpaBJeHHe JHIIb B HCKIOUH-
TeJIbHbIX CJAy4YafX.

YeTkoe cieqoBaHHe MOE3A0B 1o rpaduKy BO3MOXKHO NPH IIEHTpPa-
JIM30BAHHOM YMpaBJieHHH JBHXKEHHEM [0e3Ji0B U PaGoTOH cooTBer-
CTBYIOLIMX YCTPOHCTB M3 [EHTPANH30BAHHOTO JHUCIETYEPCKOro MYHKTA
¢ M3KCHMAJIbHBIM HCIIOJNb30BaHHEM CPEJCTB 8BTOMATHKH H TejeMexa-
HHKH.

Cefiuac na merpononurenax CCCP ucrnonbayercsi HeCKOJbKO CH-
CTeM JUCMEeTYEPCKOTO yIPaBACHUS JBHUKEHHEM [0€3]0B, YNpaBJjeHue
TEXHOJOTHYeCKAM 0GOpYyOBaHHEM U YCTPOHCTBAMHU, KOHTPOJA 38 nac-
CaXXHUPOMOTOKAaMH B 338BHCHMOCTH OT BPEMEHH CYTOK, 6a3HDYIOLIHX-
¢A Ha8 HCIIONb30BAHHH TeleMeXaHHUeCKOoH amnapaTrypel U poboTo-
TEeXHUKH.

OnHako TexHHYeCKHE napaMeTpbl IPHMEHsieMbIX CHCTEM He BCerja
yAOBJIETBOPAIT COBPeMEHHbIM TPeGOBAHHUAM H3-3a8 3aMe/JIEHHOH nepe-
J84d HHPOPMAIHH U OTCYTCTBUSA NapaseJbHOCTH Oltlepaudi npu KoHT-
poJe 3a paboToH OGBEKTOB.

B GoJbiinHCTBE cayvaen npejcTaBsercs TOJBKO BH3YyaJibHas MH-
(hopManHs, @ CHCTEMbl TeJleMeXaHHKH yNpaBJisOT JHIIb YACTbIO TeX-
HOJIOTHYECKOTO 1poiecca, a He BceM KOMIIEKCOM. DTO 0ObACHACTCH
TeM, 4YTO A0 ONpPeeeHHOTO MepHoxa, T. €. A0 Mepefadyd MeTpPOMOJH-
TeHOB MHHHCTEPCTBY nyTell COOGLIeHHs, 3TH 3a/aul pellajHiCch Kax-
IbIM METDPONOAHTEHOM 000COG/AEHHO, U NPH OTCYTCTBHH AOCTATOYHOH
6a3bl nas pa3spaGOTOK HOBEHIINX CHCTEeM aBTOMATH3ALHH POH3BOA-
CTBEHHBIX MPOLECCOB CO3j@aHHe COBPEMEHHOH KOMIUIEKCHOH CHCTEMH
ynpaBJjeHHs ObLIO 3aTPYAHEHO.

B 3tHX ycnoBusix 0COGBIH HHTepec MpeCTaBaseT pa3pa60TaH-
Had CHCTEMa ynpaBJieHHA TEXHOJIOrMYECKHUM [1POIIeCCOM aCCaKUPCKUX
nepeso3ok ACYTII-TII, kotopasi nOAHOCTBIO aBTOMATH3UPYET MpO-
[1€CC YpaBJeHUA U DeryJHPOBAHUA JBHUKEHHUEM [10€3/10B U BCEro mepe-
BO30YHOIO MPOIeCCa METPOMOJHTEHA.

ABTOMATH33IH5 1epEBO30YHOrO POIECCa METPOIOJIUTEHOB 103BO-
JS€T MONYUHTb PAA MPEHMYLIECTB, raBHbIE H3 KOTOPHX:

CHHJKEHHE€ 3KCIJIyaTAUHOHHBIX PACXOJ0B M 3KOHOMHS 3JIEKTPO-
3HEPrHH 3@ CueT ONTHUMH3AuUH ABHXKEHHS M0e3ja;

yBeJHYCHHE [PONYCKHOH CrnocOGHOCTH JIMHHH, 3HA4YHTeJbHOe
yMeHbllIeHHe HHTePBaJa MexjAy [10e3]1aMH,;

yJayullleHHe KauecTBa OGCAYKHBaHHS 1acCa>KUpOB 32 CYeT [OBbI-
IIEHHA YCJOBHH 6e30macHOCTH U 60Jee YETKOro BbINOJHEeHHs rpadu-
Ka JIBUXKEHHS [O€3/0B.

[Tpu pyynom ynpaBjeHHH MAaIIHHHCT MOXKET O[EHHTb TOYHOCTb
BbIIOJIHEHHA rpadUKa TOJbKO [PH NPOCIENOBAHHH CTAHUHUH, TaK KakK
BPeMsi NPOXOXKACHHSA NOe3/1a Yepe3 IPOMEeKyTOUHbIe CHIHAJb! B pacili-
CaHHH He YKa3aHOo. KOHTPOJbHbIE NPOBEPKH BLIMOJAHEHHS rpaduka Ha
JduHusx MockoBckoro H JIeHHHrpajncKoro MeTpPOMOJHTEHOB, MpoBe-
JEHHbIE B 4achl {IHK, MOKA3a/ld, YTO OTKJIOHEHUs OT rpaduka npu pyu-
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HOM YIpaBJjeHHH BCJIEACTBHE NEpeNepKKH [0E€3/10B Ha [OCaJ0YHbIX
cTaHUUAX AocTHraloT 30 c¢. ABTOMaTHyeckOe ynpaBJ/eHHe [0e31aMH
obecneudBaer JBHKeHHE MOE3[0B C OTKJIOHEHHEeM OT rpadHka B 0Co-
60 CJAOXKHBIX YCJIOBHAX B npeaenax 5—10 c.

TouHoCcTb BHINONHEHHS TpaduKa He TOJAbKO YJy4illdaeT KayecTBO
06CJy:KMBaHHA, COKpPallas UX BpeMs Ha [epee3j, HO M [OBbILIAET
MPONYCKHYIO CMOCOGHOCTh AUHUA Ha 20—279.

YayumiaoTcs TaKxke YCJIOBHUS TPYAA Opex/je BCero MalliMHHCTOB,
JHCIETYEPOB, JEXKYPHbIX IO CTAHIUH, 38 CYET CHHXKEHHS HHTEHCH(H-
Kanuu ux tpyaa. Ilpu 3Tom nosBJsieTcs BO3MOMKHOCTb Ne€pecMoTpa
UX 33813y U GYHKUHH, HanpaBjeHHs HUX ACATEJbHOCTH HA yjayuile-
HHUe PaboThl ¢ naccakKupamy, U3bICKaHHE Pe3epBOB.

ABTOMaTH3a1UA YOpaBJCHHS ABH)KEHHEM JOJIKHA oGecrneuHBaThb
YCTAHOBJIEHHYIO CKOPOCTb JBHIXKEHHSI [10€3]0B, CTPOroe co6JoeHHe
MOC/A€ 0BaTEJbHOCTH OCTAHOBOK [10€3]10B HA CTAaHIUAX, yNpaBjieHHe
MOCAJKOH Macca)HpOB, CBOEBPEMEHHOCTb OTMPABJEHHS II0€343 CO
CTaHIHH, aBTOMATH3HPOBAHHYIO ME€PECTAHOBKY [oe3ja Ha yTH 06-
PATHOTO ABHKEHHsi, BO3MOXKHOCTb Mepexojia Ha PyuHOe ylnpapjeHHe
PH HAapYHIeHHH HAJ€XKHOCTH CHCTEMb! UM MOSABJCHHS] MPEMATCTBUH
JLJIs1 HOpMaJIbHOTO JBHXKEHHUS (OrpaHHuYeHHe CKOPOCTH, HEHCNPABHOCTD
CHTHAJOB U AP.).

ApTomaTu3auus A0MKHA OGecrneydBaTh KOHTPOJb 338 ABHXKEHHEM
[10€3/10B, YTO O pa3ymMeBaeT CPaBHeHHe peaJbHOH CHTyaunHH ¢ 3anpo-
rpaMMHPOBAHHOH /I KOPPEeKTHPOBKH BO3HHKAIOUIUX OTKAOHEHHUH, 1MO-
CTOsIHHOE HaG6JII0/IeHHe 33 MPOJABHKEHHEM [10€3/18 N0 rpauKy ABHKe-
HHS, O[ICHKY CHTYAIIHH MaCCaKHPONOTOKOB AJA PeryJHpOBaHHs YHCIa
I0€3/0B Ha JIHHHH, KOHTPOJb 38 pab6oToHd 060pYyAOBaHHsA, HabJoje-
HHE 33 BO3HUKAIOLIUMH HEHUCNPAaBHOCTAMH H HU3MeHeHHe PaboThl CH-
CTeMbI /51 BO3MOXKHOCTH HX YCTPaHEeHHs, 38IMCb aBAPHHHBIX CHUTYa-

"IHA NS MOCJAEAYIOLIEro aHaglH3a.

B coBpemeHHBIX YCJOBHSIX 0COGOTO BHHMaHHS 3aCNyKHBAET BHE-
peHHe KOMMJIGKCHOH CHCTeMbl COfepKaHUS [OMel|eHHH H BAarOHOB
B 4HCTOTE M MOPAJKe, MOJHOH aBTOMATH3aUHH U POGOTH3EILMH BCex
y60pOUHBIX onmepanyui 3a MHHHMaJAbHO KOPOTKOEe BpeMsi. JTO BHI3BI-
BaeTCA He TOJbKO HEOOXOJHMOCTBIO CHHXKEHHSl 3KCIJAyaTalHOHHbIX
3a4TPaT U yJyullleHHeM OOCIYyXHBaHHUA [MacCa>KUpPOB, HO H Tpe6oBa-
HUSIMH JIUKBUJALLUH PYYHOTO TPYAA.

CoBpeMeHHBIH YPOBeHb aBTOMATH3a[UH MEPEBO30K H3 METPOIOJH-
TEHAaX MHPa BeCbMa BBICOK. ABTOMAaTH4yeCcKOe ylpaB/eHHe ABHKECHHEM
10e3]0B BHEJPEHO HA HEKOTOPbIX HOBHIX JIHHHAX METPOMOJHTEHOB
Bepauna, Jlonaona, [Tapuxa, Maapuna u ap.

TenekoHTpOsb 33 ABHKEHHEM [10€3/10B OcyliecTBAsiercs B Bepau-
He, [am6ypre, I1apuxe. Ha HEKOTOPHIX METPONONHTEHEX, B YACTHOCTH
B bepaune Ha 9-# nunuu, B [Tapuxe 1 B [amGypre Ha HOBHX JHHHUSX,
B Jlunae o60poT nmoesfoB ocyiecrsisiercss 6e3 MalHHUCTOB B KaGH-
He rmoesja.

Ha merpononnrenax Coserckoro Coosa — camblii BBICOKHH Ypo-
BeHb aBTOMATH3aLHH JBHXKEHHS M0e3[0B, HaunboJee cOBepLICHHAs
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CHCTEM3 OIIATH NPOe3/id, OCHOBAHHASA Ha ero MOCTOAHHOM CTOMMOC-
td. Ha Mockosckowm, Jlennurpaackom, XapbKoBCKOM, KHEBCKOM H ApY-
THX METPOMOJIMUTEHAX BHeJPeHbl HOBEHUIHE CHCTeMbl aBTOMATHYECKOro
BOXK/J€HHSA 10€3]10B, KOTOPHIe MO3BOJAT OPraHH30BaTh ABHXKEHHE M0-
€3/10B 6€3 MaLHHHCTOB.

B 1961 r. Ha MOCKOBCKOM MeTpOMOJHTeHe OhlJla HCIbITaHA CHCTE-
Ma aBTOHOMHOro aBTOBeJeHHsi moe3ioB. B 1976 r. na Kuporcko-Bol-
60prckof AHHUH JIRHHHTPACKOTO METPONOJHTEeHA BlIepBbie Oblia npHu-
meHena cucrema KCAY, kotopasi nmo3Bo/IN/Ia ynpaBAAThb ABHXKEHHEM
10€3/I0B H3 [EHTPAJbHOTO [YHKT3 YMNpaBjeHusi ¢ nomombio IBM.
B paabHefimiem 3T7a cuCTeMa MOJyyHaa GOJbLIOE PACHPOCTPaHEHHE,
MPOUIIa Cepbe3HYI0 MOJAEPHH33[HI0 H H3 HEKOTOPbIX JHHHUAX COBET-
CKHX METDOIIOJHTEHOB CTaJla OCHOBHOH.

Ha KueBckom merponosinTene BHeApeHa CHCTEMAa aBTOMaTHYeCKO-
TO ypaBjeHHs 3CKaJaTOpaMH ¢ npUMEHeHHeM TeJleHaOnaeHUs, PaB-
HOH KOTODOH HeT B MHpe. AHaJOrHYHasf O CBOHUM De3yJbTaTaM CH-
cTeMa TejeHabJI0ieHHs 38 pa6oOTOH 3CKanaTtopoB BHeApeHA U Ha Jle-
HUHTP3JCKOM METPOIOJIHTEHE.

ABTomMaTHyeckan 6jokHpOBKA. [l HHTEPBAJIBHOTO DPeryJHpoBa-
HUA U obecneyeHHsi 6€30MaCHOCTH ABHXKEHHS [IPHMEHSIETCH OJHOCTO-
POHHSISi aBTOMaTHuyeckas O6JOKHpOBKa. JleficTBHE aBTOGMIOKHPOBKH
OCHOBBHO Ha OrpakJieHHH 6/OK-yuacTKoB cBeropopamu. [Tokasanus
cBeTo(OpPOB MOCTaBJIEHbl B 3aBHCHMOCTb OT COCTOAHHSI OJIOK-yuyacT-
KOB H I€PEKJI0Yal0TCA aBTOMATHUeCKH 1PH MOSIBJICHHH HA HHX [10€3]4a.
KoHTpo/b CBOGONHOCTH HJIH 3@HATOCTH 6JIOK-yyaCTKOB [10€3]0M OCy-
ILIECTBAACTCA € MOMOUIBIO 31EKTPHUYECKHX PeNbCOBBIX Lemed.

[Ipun ycTpolicTBe pesbCcOBBIX penedl peibcoBasi JHHHA [EJAUTCH
Ha MOC/e0BaTeNbHbIE YUaCTKH, H30MHPOBAHHbIE APYT OT Apyra U30JH-
PYIOLIUMH CThIKaMH. B HauaJe penbcoBOH penu noAK/I0YaeTcss HCTOU-
HUK TOKa — myTeBOH TpaHcPopMaTop, B KOHie — nyTeBoe peae. IIpo-
BOJHHKAaMH 3/€KTPHYECKOTO TOKa OT yTeBOro TpaHchopMaropa K Iy-
TEBOMY peJe SBJAAIOTCA XOAOBHle peabchl. [lo penbcam mpoTekaer
TaKKe H 06paTHbli TATrOBLIK TOK. JL/151 MpOIycka ero B 06X0j H30J1H-
PYIOUIHX CTHIKOB II0 KOHUAM Ka)KAOH pEeJbCOBOH [EMH BKAIOUAKOTCS
Apocceab-rpaHcopmartoput. [Ipy orcyrcrBHM moe3na NyTeBoe pesde
HaxXOAHTCSl TOA TOKOM, (HKCHPYSI CBOGOAHOCTb KOHTPOJHPYEMOro
yuacTka. [Ipd BerynieHuH noe3ja Ha peabcOBYIO uelb OOMOTKA
MyTeBOTO peJje IIYHTHPYETCs KOJECHOH mapol, myTresBoe peJje o6ecTo-
yuBaercs, GUKCUPYS 3aHATOCTh KOHTPOJHPYEMOrO Y4acTKa.

[ns obecneyenHsi BHICOKOH cTeneHH 6e30MaCHOCTH ABHXKEHHS I10-
€3/10B B PeJbCOBBIE LEITH METPOMOJIHTEHa BKJIOUEHb! 10 B3 MyTEBHIX
peie. O6a pesne paboTaloT COBMECTHO U corjacoBaHHO. Mudopmauus
0 cBOGOJHOCTH DeJbCOBOH Lenmd MPU3HAeTCA AOCTOBEPHOH TOJbKO B
TOM cJydae, eCJId OHa COCTaBaeHa OOOUMH yTeBLIMHU peJie PH HAXO0X-
AeHHH ux 11oJ TokoM. OTKa3 0 HOrO U3 [yTeBbIX pesie HcKaxaer HHpop-
MayHI0 ¥ OHA PACHeHHBAETCS KaK ONacHOCTb AJf AHxenus. [Ipume-
HeHHe JBYX [yTeBhIX pesie HCKIIouaeT BO3MOXKHOCTh (POPMHPOBAHHA
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JIHTeHapM“aTHBbI [EPBUYHBIX 1APAMETPOB PeEJBCOBOH wemu METPOno-
Jumena CONPOTHBJEHHE H30AAUHH 6angaacra (rus = 1 OM/km) u
IOTC}; T:Bnenue HOpMaTHBHOro wynra (R, = 0,06 Om) npurEma
KUMH K€, KaK U /ISl MArHCTPANbHDBIX e 1e3HbIX nopor. O6bsic-
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H

ABTo6s0KHpO
BKAa METPOMONHTEHA B ©
TAHYHE OT
CHCTEM MAaruCTPaNbHBIX KEAE3HbIX eKTpONCL A

KOM ¢
Ko Ij{ig:{ae UPOHCXONUT B Opefiesax 3amuTHOTO y4acTka, BbljejseH-
AY CBETO(OPOM H Orpa)KiaeMbIM HM yuyactkoM. Jlnuny 3a-
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IMATHOrO y4acTKa MPHHUMAIOT PaBHOH TOPMO3HOMY MYTH IPH 3KCTPEH-
HOM TOPMOXEHHH C YCTAHOBJEHHOH MAKCHMAaJbHOH CKOPOCTHIO JBH-
SKEHHA.

Pa6ouuM OpraHoM aBTOCTONA ABASETCH YAapHbIA pbluar, pacmo-
JOXKeHHbIA ¢ npaBof cropoubl nyTH. OH B3aUMOJEHACTBYET ¢ pamoH
CPBIBHOTO K/141aHA [IOE3HOrO aBTOCTONA. YApHbIA pbluar MOXKET 3a-
HUMAaTb JiBA MOJIOXEHHS: FOPH3OHTA/bHOE, COOTBETCTBYIOIEE OTKPBI-
TOMY aBTOCTOMNY, H BEPTHKAJbHOE — 3aKPHITOMY. YUpaB/isieTcs OH C
MOMOIIBIO CHCTEMbl IIADHHPHOH Mepejaud CHenHasbHbIM 3/€KTpO-
npuBoAoM. [IJ1si HA[AEXKHOTO B3aHMOJAEHCTBHS {yTEBOTO H 10€3JHOr0
ABTOCTONOB YAAPHBIH pbldar B BEPTHKAJbHOM [OJIOXKEHHH JOJIKeH
BO3BHILIATLCS HAA FOJOBKAMH XOOBBIX pesibco Ha 851° mm, a ero
LEHTP A0JIKeH OTCTOSITh OT BHyTPEHHEH rpaHu GuKaiiiiero X01080ro
penbca Ha 308 = 20 mm. BplcoTa noaBecKH paMbl CPBIBHOTO KjianaHa
[TOE3HOTO ABTOCTONA AOJKHA. ObIThL He Gosiee 55 MM U HE MeHee 53 MM
OT ypOBHSI TOJOBKH penbca. [lokasanue myTeBoro cBerogopa ysssa-
HO € MOJIOXKEHHEM ero aBTocrona. [IpH 3aKpLITOM aBTOCTOME HA CBe-
Tohope BKJKOUAETCS 3anpemalomuil curHan. Paspemaiomwui curHan
BKJOUAETCH TOJbLKO (PH OTKPLITOM aBTOCTOIIE.

K aBTOGMOKHPOBKE MPENBABAAIOTCA BBICOKHE KCIUIYyaTaUHOHHBIE
Tpe60oBaHUsi, KOTOpble ycTaHaBauBalorcs I[IpaBHJaMH TeXHHHECKOH
SKCMAyaTauHd MeTPonosuTeHoB. Bce cBeToOpbl M HX aABTOCTOMbI
MepekJaIoYaloTCs B 3ampelialoiiee MOJOXKEHHE [IPH BXOJE Moe3fa Ha
Orpa)kjiaeMble UMH Y4acTK{, a TAaKXKe B Cjlydae HApyWeHHs uesaocT-
HOCTH PeJibCOB 3THX yuacTkoB. He gonyckaercsi BKJIOueHHE paspe-
AKX CHMHAJOB A0 {I0JHOTO OCBOOOKIEHHSI OrpaX/aeMblX yuacT-
KOB. 3anpemalomee 0Ka3aHue HA CBETOQOPE MONKET CMEHHUTHCA Ha
paspewiaonee TOMbKO M0c/ie OCBOGOKACHHS 6/10K-yuacTKa 3@ JaHHbIM
CBETO(OPOM H 3AIHUTHOTO Y4acTKa 3a CJAeAYIOIHM, CHrHa/ld U aBToO-
CTON KOTOPOTrO NPHHAMM 3anpenjalomee nojgoxenne. JJo cMeHbl 3anpe-
11AI0IEr0 CHTHAMA HA pa3pellalomii cCOGCTBEHHBIA aBTOCTON KOJIKEH
3aHATh OTKPLITOE [10JOXEHHE.

JleficTeHe aBTOGJOKMPOBKH [OKAa3aHO HA nmpumepe paGoThbl CBETO-
¢opa 1 (puc. 31,a). Baok-yuacrox BY-1 pas ceerodopa I sisisercs
3AIUTHBIM y4acTKoM, a BY-3 — orpaxnaembiM. IIpH 3aHATHH 10€3-
nom 6/10k-yuactka bY-1 unu bY-3 (puc. 31,6) na ceeroope / aBToma-
THUECKH BK/IOYAeTCsi 3anpeinaiomui curian u asrocron Al npuHH-
MaeT 3aKpbiToe nosoxkenne. CMeHa 3anpenaomero CHrana ceetogo-
pa I Ha paspelwralmUi POUCXOAUT MOC/AE OCBOGOKIEHHS MOE3NOM
60K-yuacTkoB BY-1 u BY-3, KouTponsi HaaWuus Ha cBeTodope 3 3a-
Npemaoiero CUrHajla M TpH yCJAOBHH 3aKpbiToro aetocrona A3
(puc. 31,8). Takasi 3aBHCHMOCTb rapaHTHPYeT OrpaxKAEHHE Mpocje-
JIOBABIIIErO [10€3/1a CAeAYImWNM cBeToopom. B ciyuae npoessna mo-
€3Ji0M 3anperamiero cuiruana cgerogpopa 3 oH 6YAeT 3aTOPMOXKEH
atoctonoM A3 M ocTaHoBjeH Ha yuacTke BY-3. Bkilouenne paspe-
IIAIOMIETO CHTHA2 HA c¢BeTogope | nPOU3OHAET TOAbLKO MOC/e OTKpHI-
THsl cOOCTBEHHOTO aproctona Al.
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Puc. 31. Mpusuun geiicraus aBTOGJOKHPOBKH

OCHE)BHbIMPI UBETAMH CHIHAJIbHBIX OrHej CBETO(OPOB PHHSATHI
KPACHbIH, XeJTHIH H 3enenblil. KpacHblli orous CBETO(DOPOB BO BCex
CIydasx sBASCTCA CHTHAJIOM, 3anpelanuium Auxenue, JKearolii
OTOHb H TODsilllHe OJHOBPEMEHHO MEJTHH U 3eMeHbi OTHH ABJSIOTCSH
PEAYNPEAUTRIbHBIME CHrHATaMH. YKeAThbll oroun YKa3blBaeT Ha TO
4TO BIIEDENH HMERTCS CBOGOAHBIN 6JI0K-y4acToK, caAefyonuii CBeTOQ)Op’
HMEET 3anpeunamiiee nokasande u TpeGyeTcsi CHH3HTb CKOPOCTb, YTO-
Gbl GbITb I'OTOBBIM OCTAHOBHTbCS nepex 3anpeumanium CI/II‘HéJIOM
lopsuiue OLHOBPEMEHHO KeNThIH H 3ejeHbIH OrHu YKa3blBAIOT HA TO,
UTO CJAGAYIONHUA 110 XOAY Moe3na CBETO(OP TOPUT KEATHIM OrHem H
%1:3?1%335 cﬁ%m;eHHH DU MOAXOMA€ K HEMY AOJKHA ObITb CHHXKEHA,

Hb Ha CBeTodo
HOi RO ¢ope paspewaer xsHxenue ¢ YCTaHOBJMEH-

ABTO6./10KHPOBKA METPONOJUTEHA AONMYCKAET MHHHMAJbHBIH HH-
TEPBaAM MEXIY NOE31aMH ¢ 06ecredeHHeM U3 6€30CTaHOBOUHOTO U Gea-
ONACHOTO ABHXKEHHS, COCTABSIONHI CYMMApHYIO JJIHHY ABYX 6JI0K-
Y4aCTKOB M OJIHOrO 3aLIUTHOTO yuacTKa. [leleHHeM 3Toro paccrosinus
Ha CPEHIOI0 CKOPOCTb ABHUKEHHS MOKHO ONPENeIHTb MEXI0e3HO
“HTepBas Bpemend. Ha neperone sror nokasarenb sapucut OT cpej-
HEH CKOPOCTH NBHXKEHHS U MOMKET COCTAB/SATL OKOJIO 60 ¢ 4TO COOT-
BETCTBYET NIPONMYCKHOH cnocoGHocTH 60 nap moesios B qa,c.

IIpakruuecku rakyio NPOMYCKHYIO CIOCOGHOCTL HEBO3MOXKHO pea-
JM30BATDL, TAK KAaK MEXIOe3HOH HHTepBaJ YBEJUUHBACTCHA B 30HE
CTaHILUH 33 CYET TODMOKEHHS IPH OCTAHOBKE, BPEMEHH CTOSIHKH AJA
HOCANKH H BBICAAKH NACCAaXKHPOB U Pa3rona Ipyu oTnpasJjeHud. Pac-
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4eTHAas NIPOIMYyCKHASA COCOGHOCTb aBTOGIOKHPOBKH /151 8 BATOHHBIX CO-
CTaBOB NIPU CTOAHKe HA cTaHUUH 30 ¢ cocTaBasier 40 nmap Noe3f0B B yac.
MexnoesaHo# HHTepPBa/ NpPU 3TOM, paBHbd 90 ¢, KOCTHraercsi B pe-
3yJbTaTe OCYLIECTBJCHHA DAJA TeXHHUECKHX pelleHUH: NpUMeHeHHs
4eThIPeX3HAYHOH CHUTHAIH3alUH HA MOAX0/le K CTAHIUH U COKP allIeHHs
34 CcdeT 3TOTr0 JJHH 6JIO0K-y4aCTKOB; BKJIOYEHHUS] HA BXOJHBIX CBETO-
¢opax paspemiaoniero CUrHaa Npyu HENOJTHOM OCBOGOXKIEHUH OTPaK-
JaeMblX YY4aCTKOB YXOASLIHM CO CTAHIUH [T0€310M U aBTOMATHYECKHM
CJICKEHHEM 33 DEXHUMOM €ro pasrona mjis obecrneueHdsi 6e30macHo-
ro NOoAXojAa Caenylouiero noesna.

[TocTosinHO pacTymas moTpeGHOCTh B yBEIHYEHHH HHTEHCHBHOCTH
H CKODOCTH ABHKE€HHUS HA METPOINOJHTEHAX BBbIABHUTaeT HOBHIE, MMO-
BHllIEHHbIe TpeOOBAHHA K CHCTEMAM HHTEPBAJBHOIO DPeryJHPOBAHUS,
rJ1aBHbIM 06Pa30M 110 YBeJHYEHHIO NMPONYCKHOH cMOCOGHOCTH H obec-
[ICUEHHIO 6€30MACHOCTH JABHXKEHHS [T0€3]0B.

YcrpolictBa aBTOGJOKUPOBKH HE YAOBJAETBOPSIOT TAKHM BBICOKHM
TPe6OBAHUAM H He MOTYT ObITb NMPU3HAHBl COBPEMEHHBIMH IMpeXje
BCEro H3-32 OrpaHHYeHUH NponycKHOH crnoco6HocTH. Kpome Toro, aau-
Hbl 3aIUTHBIX YYaCTKOB HA MeperoHe U MOAXOAe K CTaHIHH PacCuH-
THIBAIOTCH HA ONPeeJeHHYIO 3aaHHYIO CKOPOCTb ABUXKEHUS, IPH 3TOM
(aKTHUECKAA CKOPOCTb MO€3/1a TeXHHYECKHMH CPejCTBAMH He Orpa-
HHUUBAETCA M JOJIKHA PeryjupoBaTbcs MAIHHHCTOM; aBTOCTON jefi-
CTBYET TOJIbKO B OJHOH PacueTHOH TOYKe B MecTe ero yCTaHOBKH (TO-
4eqHOe AeHCTBHE) U He ABJSAETCA HeNPepbIBHO AEHCTBYIOLIUM.

Apromartuyeckasi GJOKHPOBKA ¢ MEXAHO3JEKTPHYECKHM aBTOCTO-
NIOM — OJHH U3 HauGoJee HafeXKHBbIX CIIOCOG0B aBTOMATH3ANHHU JBHU-
JKEHHS T10€3]0B IIPY CKOPOCTSAX Ha nmeperoHax He GoJiee 75 KM/4, Ha
NPOMEXYTOUHBIX CTAHLHUAX DH—60 KM/4, HA TYMUKOBBIX CTAHIIHSX HE
6osee 40 KMm/u.

Ecau ckopocTb BhIllIe, TO HET rapaHTHH OCTAHOBKH I10€3]1a HA Or-
paxjaeMoM y4yacTke, T. €. BO3MOXKEH poe3| 3alpeniaoniero CHrHaJja.
YuuTbiBasi, 4TO CKOPOCTb MO€3@a He OrpPaHHUHBAETCH HHKAKUMH
YyCTPOHCTBAMH H 3aBHCHUT B OCHOBHOM OT MaUIMHHCTA, YCJAOBHS 6e30-
NaCHOCTH 3HAYUTEJbHO CHHXKAKTCA.

Bce 3T 0co6eHHOCTH TPeGYIOT HOBBIX pellieHHH, raBHbIM H3 KO-
TOPBIX JAOJIKHO OHITh aBTOMATHYECKOEe peryJUpOBaHHE CKOPOCTH,
HCKJIouamee NPoe3j 3anpeuialnero CHruagia, T. €. CKOpocTb J0JXK-
Ha aBTOMATHYECKH YCTAHABJIUBATbCS TAKOH, 4TOGBI PACCTOSIHHE 10
MECTa OCTAHOBKH HHKOrja He GblIO0 MEHbIlEe TOPMO3HOIO MyTH.

ABTOMAaTHuECKOE PeryiHpOBaHHE CKOPOCTH H MPOLECCOB TOPMOXKE-
HHUSl N03BOJIsieT o6ecneunTh Ge30macHOe JBHXKEHHEe [0e3[0B, JHUKBHU-
JAHPOBATb HENIPOHU3BOJUTE/bHbIE [TOTEPH U YBEJAHUYUTD IPOINYCKHYIO CII0-
COGHOCTb JIHHUH.

CucTemMa aBTOMaTHYECKOH JIOKOMOTHBHOH CHrHAJIH3AlHH C aBTOMa-
THYECKHM peryanpoBaHneM ckopocTh AJIC-APC. Cucrema cocrour U3
IYyTEBBIX H MNOE3AHbIX ycTpoficTB. [lyTeBble ycTPOHCTBA ¢ MOMOUILIO
PeJbCOBBIX LelIeH ONpefeasiioT CBOGOAHOCTb NyTH, (GOPMHUPYIOT KO-
JIOBble CHTHAJIbl O AONYCTHMOH CKOPOCTH [BHXKE€HHS H MepefalT UX
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O PenbCoBOH JHHHH HA moe3y. [loeagmbie YCTPOHCTBA HempepbIs-
HO U3MEPSIOT PaKTHUECKYIO CKOPOCTb Moe3na u CPaBHUBAIOT €e ¢ fo-
nycTUMOH. Eciin ¢pakriueckas CKODOCTb He NpeBBliiaeT AOMyCTHMYIO,
TO OC3JAHBIE YCTPOHCTBA HE OKA3BbIBAIOT BAMSHHS Ha npouecc ympas-
J€HHs noe3ioM. B ciyuae npesblmenus AOMYCTHMOH CKOPOCTH yCTpOi-
ctBa AJIC-APC aBTOMaTHuECKH BK/I0YAIOT TopmoxkenHe. [Tocae cuu-
KEHU51 CKOPOCTH 10 10NYCTHMOrO 3HAUCH Ui TOPMOXKEHHE [10€3]18 aBTO-
MAaTHUYECKH OTKJIOYAETCS.

Insi rapautupoBannoro TOPMOXKEHHS PEAYCMOTPEHO TPEXKPATHOE
3AMEILCHHE TODMO3HBIX cpeacTB. [lepBoHauanbho BKIIOYaETCS 3J1€eK-
TPHYECKHH TOPMO3 C KOHTPOJIEM 3¢ QeKTHBHOCTH ero aeficTBus. B cay-
18€ HENOATBED K ACHHS ICHCTBUS 31eKTPHUECKOrO TOPMO3a Yepes ycra-
MOBIEHHOE BPEMS BKMOUYAIOTCA 37€KTPONHEBMATHUECKHH TOPpMO3 H
cucTeMa ero xKoutpoasi. [lpu orkase 3/JEKTPOMHEBMATHYECKOTO TOp-
MO38 BCTynaer B feHCTBHE 3KCTPEHHBIH MHEBMATHYECKH TOPMO3.

B cucreme IPEAYyCMOTPEHO (B 38BHCHMOCTH OT AJIHHbI IyTH, CBO-
GOAHOrO A5 BUKEHHsI) NMATH CTYNEHeR 1omycTuMoll ckopocTH: 0, 40,
60, 70 1 80 xm/u. B CAYyHae NPEKPALICHHS NOCTYIVIEHHS ¢ MTYTH KOXO-
BBIX CHTHA/I0B NBHXKEHHE MOMKET OCYLIECTBAATHCS €O CKOPOCTbIO He
Gonee 20 KM/4 npH maxarTof MaUIHHHCTOM KHOMKE GAHTeNbHOCTH.

MakcumanbHoe c6amkenue ¢ NPEHATCTBUEM BO3MOXKHO Ha pac-
CTOSIHHE TOPMO3HOTO MYTH IPH AOMYCTHMOM CKODOCTH ABHXKeHHUs. Hs-
MEHEHHE CTYMeHH N0MYCTHMON CKOPOCTH 1o Mepe COMHXEHHS ¢ mpe-
[ATCTBUEM 103BOJIACT BLIGPATL HAMGO/ICE P A HOHANbHbIA PEXXUM ABH-
KCHUS M [IONY4HTb HAHGO/IbUIYIO IPONYCKHYIO COCOGHOCTb. [Ipo-
NYCKHA5i CMIOCOGHOCTh JIHHHH MeTPOnOSuTeHa npu 06OPYNOBAHHUH ee
yerpodersamu AJIC-APC ysesanunsaercs mo CPBBHEHHIO C JiMHHEH,
060pyAOBaHHOM aBTOG/I0KHPOBKOH, Ha 20—25% u nocTHraer 45—
48 nap noesnos B yac. Baaroxaps HEMNPEPLIBHOMY KOHTPOMIO (PaKTH-
YGCKOH CKOPOCTH M OrpaHHueHHIO ee B mpexenax AOmMyCTHMOH cHeTe-
ma AJIC-APC o6ecneyupaer BBICOKYIO CTE€NMEHb 6e30MaCHOCTH JIBHKE-
HHUS [10€3]10B.

OcHOBY myTeBBIX yCTPOHCTB COCTABASIOT peabcoBHe penH, ¢ mo-
MOLIBIO KOTOPBIX NPOBEPSieTCsi COCTOSIHUE MyTH, OnpefensieTcs 4o
6J/10K-y4aCTKOB, CBOGOAHBIX A/ JBHKEHHS. Penbcosas uens caysxur
TAKXE KAHA/NOM CBSI3H A/IS Mepefaud Ha moesj HUHpOPMAyHH O f0-
NYCTHMOH CKODOCTH ABU3KEHHS. Takum o6pasoMm, B cucreme AJIC-
APC 1o penbcosoii yemu OAHOBDEMEHHO MPOTEKAIOT ABA CUTHAAbHBIX
TOKa: TOK uacroroit 50 I'ny, o6ecneunsaromui paGoTy myTeBbIX peie,
H TOK KonoBbix curuanos AJIC-APC, npesnasnauennblii AJis nepesa-
4H Ha MOe3iHble ycTpokicTBa. [IpuHuun IOCTpOeHHusi cHrHanos AJIC-
APC — 4acToTHO-Koji0BbI i Kaxnoli uacrore COOTBETCTBYET oOrpe-
AC/ICHHAsT JONMYCTHMasi CKOPOCTh ABHXKeHHs. YacTore 75 I'u coorser-
CTBYET ponmycTuMas ckopoctb 80 kM /u: uacTore 125 Ty — 70 km/u;
uacrore 175 T'u — 60 kM/u; yacrore 225 ' — 40 kmM/4 u uacrore
275 Tu — 0 km/u.

Bbi6op nuanasona uactor chesan us YCJIOBHSI HajEXHOrO OT-
QHABTPOBAHHS KONOBBIX CHIHAIOB AJIC-APC oT rapMonHuecKux
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Puc. 32. ®ynkunonanbnasa cxema noesgnsix ycrpokicts AJIC-APC

COCTABASAIONLIHX THTOBOrO TOKA, KPATHBIX TOKY MPOMBILIICHHON LIaCT0:
tol 50 'u. Jasi npeo6pasoanus Toka ¢ yactotod 50 I'n B TOK eCH;-
HaAbHOH uacToThl 75—275 'l npumeHsieTcs crnendasnbHbIH reHep :
top. Konosele curnanst AJIC-APC dopmupyores ¢ HOMOLL[ch)) }cr)nr;])asﬂ
JSIOIIUX PeJsie, KOTOPbIMH KOHTPOJMUPYETCS HajHyHe TOPMO3HOTO MYT
OAHPYEMBIM Y4aCTKOM.
3a %élea;;}rl{ble yCTypoﬁCTBa AJIC-APC (puc. 32) npenonaanaqer;gl ;;J:T
OCYILIECTB/EHHS HENPEPLIBHOTO KOHTPOMS Q)':mmqecxon CKOopoc élmm
SKEHHS m0e3/id, CPAaBHEHUS €€ ¢ AONYCTUMOH U B Cjyuae HpeBbIIﬂOJIeM
10€3/10M JOMYCTHMBIX 3HAUEHHH BK/HOUEHHS TOPMOXKEHHS ¢ KOH;SMHMX
ero aQdexrupnoctd. Iloesnnble ycTpodcTBa COCTOAT H3 ;;))( eMHLIX
karymek /1K, natunkos ckopoct JCI, 6;10K0B JIOKOMO’IZIB% ap e
nukoB BJITIM, 6aokoB HamepenHs ckopoctd BHC200A, 640K e
nHanuzauun bCM, 6aoka ynpasnenus 5YM, cornacyorero yCTpogiT_
sBa C¥-BJIIIM, peje kouTpons TopMmosnoro Toka PKTT, ﬂaTqHKaegxoro
possi mueBMardueckoro topmosa JKIT u anexTpomHeBMaTHy yap
KaamaHa 3xkcTpennoro Topmoxkends IITK. Ilpuemuble KaTyu%K;HHW
npeaHasHaueHbl A5 IPHEMA KOLOBOIO CHIHA/a H3 puenbcosoKa)Kﬂb[M
H YCTaHaBJHUBAIOTCA [epel TEePBOH KOJECHOH napoH Haﬂﬂnamepe-
XO0BBIM pesibcoM. JlaTunk ckopoctd [ C /I npejnasHaueH neﬂca A
HUS aKTHYeCcKoH ckopoctH noesna. Ilpu BPaIUEHHH KO oy
reHEPHPYET 3/1EKTPHUECKHE cmHaanac 4acTOTOH, PsiMO OPOINOp
H CKODOCTH JBHXXEHHS [10€3/a. .

Haﬂll-){zoocu Kgx(noﬁ KosecHoH napbl K/T nepBOH TesexKH roaosg}c{);g
BaroHa ycraHaBjuBaeTcsi no oxnomy jnarunky JCI. H;;Héwe;nw_
JBYX AaTUUKOB HCKAIOUAET GOPMHPOBAHHE JTOXKHOTO CHTHANE 11D "




KEHHH MO€3]1a C 33K/JHMHEHHOM KOJECHOH mapoi. BJOK JOKOMOTHB-
HBIX npueMHUKOB BJITIM upennasnauen s npuema, aewiH¢ppoBaHua
4 YCHJIEHHS TOKA CHTHAJIbHOMN YaCTOThl, BOCIPHHAMAEMOH (1DHEMHBIMH
KaTyUIKaMH, H COJIEPIKHUT JBA CEJIEKTHBHBIX IPHEMHHKA, KAKbIH U3 KO-
TOPBIX HACTPOEH HA MPHEM TOJIBKO OAHOH ONMpee/eHHOH CHIHAJIbHOMN
uacToThl. bsox usmepenns ckopoctd BHC200A npejHa3HaueH A5
ONPENENCHUSA (PAKTHUECKOH CKOPOCTH JABHKEHHs moeana. On paboraer
COBMECTHO € 1aTUHKOM CKOPOCTH /[JH-1 W COCTOHT H3 ycHaHTens, mo-
JIOCOBBIX (H/IBTPOB H CKOPOCTHHIX pesie. Biok curnaausazun 6CM
[IpEAHA3HAYEH 1JIs1 CPABHEHHs (PAKTHUECKOH H JOMyCTHMO CKOpoOCTeH
U POPMHPOBAHHS KOMAH HA TOPMOMKEHHE HJIH paspellieHHe IBHKe-
HH3A, @ TAK)Ke NSt yIPaBJeHHs CHIHANU3alHeldl HA (yJAbT€ MaIHHH-
cra. Baok ynpasaenus BYM UpelHa3HadeH I/ BbIJa4d KOMaH,
cpopmHpoBanHbIX 640KOM BCM, B emn yupasJjeHusi noesanom. [Ipu
(aKTHUECKOH CKOPOCTH MEHbIIE JOMYCTHMOHN OH paspeiaer JBUXKEHHE
B PEXHUME, Onpeje/sieMoM MAHHACTOM noe3na. B cayuae npesbime-
HUS1 IOTYCTHMO# CKOPOCTH BhI@€TC KOMaH1a Ha TOPMOJKEHHE C Ipes-
BApHTE/LHEIM OTKJIOYEHHEM TSTOBBLIX ABHTaTesell W CHTHAAU3ANHEH
06 aBTOMA8THYECKOM OTK/IOYEHHH TArOBbIX ABHTATENeH H BKJIOY €HHH
TopMoxxenns. Coraacyoniee yerpoiicrso CY NpeJHa3Ha4YeHo AJA COr-
T1IACOBAHUA SJEKTPHUECKHX XBPAKTEPHCTHK JOKOMOTHBHBIX [PHEMHHU-
XoB BJIIIM w npuemnbix Katymek ITK. Pese KOHTPOJIA TOPMO3HOTO
ToKa PKTT upegnasnaueno s KOHTPOJISi BEJHYHHBl TOPMO3HOrO
TOK8 KaXJI0ro BAroHa NpU 3/IeKTPHYECKOM TOPMOXKEHHH OT yCTPOHCTB
AJIC-APC. J1aTuHK KOHTDOSI IHEBMATHYECKOTO Topmoxenus KT
KOHTPOJIHDYET JeHCTBHE MHEBMATHYECKOrO TOPMO3a B cjlydae 0TKasa
WIH HES(YPEKTUBHOCTH NEACTBHS 3JEKTPHUECKOrO TOPMO3a. DJIeKTpo-
MarHuTHHH Kaanan 3/TK upegnasmauen ais 3KCTPEHHOTO TOPMO-:
KCHHSA NyTeM DA3pPSANKH TOPMO3HOH Mmaructpanu. Bes anmaparypa
MOE3AHbIX yeTpoHcTB AJIC-APC U3roToBNEHa B 6J10YHOM HCmOJHe-
HHH H yCT@HOBJIEHA B OTAEJbHOM CTaTHBe.

Ilpu nBuXeHUH nOE310B CHrHAJBHEE YACTOTH OT MyTEBHIX TeHe-
PATOPOB MONAIOTCS B Pe/bCOBbIE HeMH HABCTpeuy moesfny. C pUeM-
HBIX KaTyLICK CHTHAJ MOCTYmaeT Ha COrIacyioiee YCTPOHCTBO, a 3a-
TEM Ha BXOJHbIe GHABTPH GaokoB BJIIIM, coenHHEeHHbIX nocJaeno-
BaTe/bHO. B cooTBercTByIONIEM KaHane OgHOrO 3 6JIOKOB, HacTpo-
CHHOTO Ha 1 aHHYIO YACTOTY, CHTHAJ YCHJHBAeTcs U nogaercs B 5CM,
TAE [POUCXOAHT onpeneseHue aonyctuMoil ckopoetd. C 6aoka BCM
BEILAETCA HHPOPMANHS O JOMYCTHMOH CKOPOCTH Ha myJabT yrnpaeJe-
HHS MaIUIMHACTA. DAKTHIECKAs CKOPOCTb MOE3/1a OMPEAEASETCS ¢ [10-
MOWBbI oceBoro parudka JICI u 670ka H3MEPEHHSA CKOPOCTH
BHC200A. Undopmanus o pakruueckoi CKOPOCTH [10€3/1a [10CTymaeT
Ha G/10K curHanusanud 5CM w Ha ykasatenb CKOPOCTH, PACIOJIOMKEH-
HbIH Ha MyJbTe MAMHHUCTA.

B 6aoke BCM npoussogutcs CPaBHeHHE (pAKTHUECKOH H J0NMyCTH-
MOH CKOpOCTeld aBHKeHHs. B ciydae, ecad (paKkTHYeCKas CKOPOCTb
ABHKEHUSA NDEBLIACT NOMYCTHMYIO, GOPMHPYETCS KOMAHLE TOPMO3.

238

Ecau pakTHUECKasi CKOPOCTD He MPEeBbILIaeT JONYCTHMYIO, GOpMHUpYeT-
a xod.
“ }éoblf;;qﬂy KOMaH], cOpMHUPOBAHHBIX 06JIOKOM bBCM, OcyuleCTBJIﬂS’é
6a0K ynpasiaenusi B¥YM nyrem BO3eACTBHS Ha COOTBETCTaByIOeu;Hﬂ
npH6GOpLl CXEMBl YIPAaBJCHHA [O€3]0M. YBSi3Ka CXeMbl YIpasi
APC ¢ nensivd ynpaBieHHs OE3J0M OCYLIECTBJAAETCA € MOMOLLbIO
pasbenunuteas nened PIL-APC, KoOTOpbli HOPMAa/bHO BKJIOYEH H
HPOBaH.
OnﬂgﬁSTgma AJIC-APC Bnepsble 6blna BHejppeHa Ha MOCKOBCKOM
METPONOJHTEHE, KOJNEKTHB KOTOPOTO IPHHHUMAJ aKTHBHOE TAB:})]pgeR}I{)O(e:
y4acTHe B ee CO3]aHUH. 38 BpeMs SKCMIYaTalHH CHCTEMD -
NPOBOAUJHCH 3HAUUTENbHble DAaGOThl O €e COBEPIIEHCTBOBAHHIO.
Oco60e BHHMAaHHE YJEJAJAOCh BOIPOCAM [MOBLIMICHHS HAJEXKHOCTH
CHCTEMBb! A/15i O6ecrmedeHUusi 6e30M1aCHOCTH JBHXKEHHS H BO3MOXHOCTH
HCI0/1b30BAHHS €€ KAK OCHOBHOTO CPeACTBA CHTHAAH3AIUU MPH JIBH-
JKEeHHH noe3oB. [1poBenennasi MOIepHH3ALHS T0O3BOJHIA KOHTPOJH-
poBaTh paGoTOCNOCOGHOCTh MALIMHHCTA, IBUKEHHE 110 Hexonupyemgﬁrv_l
y4acTKaM MyTH, OCYIIECTBIATD Bble3]] U3 [€eM0 ¢ BKJIOUEHHBIMH yCTpe -
CTBaMH, HCKJIIOUHTb CKATHIBAHHE COCTABA B CJydae€ OCTAHOBKH €r
aTSXKHOM YKJOHE.
" %JITaI‘OLIapﬂ};OBepIHEHCTBOBaHH}O armrapaTtypbl, TEXHOJOTHH pegior;
Ta H OOCAYXKHBaHHS [JOCTHTHYTa BBLICOKAA HAJEXHOCTb paGoT
7 AJIC-APC.
yCTpOOchcéT:HHoﬂéonbmaﬂ pa6oTa B STOM HANpaBJEHHH NPOBEJeHA Ha
XapbKOBCKOM METPOIOJHTEHE, TJe BIEPBble B HALIEH CTpaHe mXIﬁ(é-
HHE 0e3[0B OCYIECTBJASETCA OJHHM MALUHHHCTOM 10 CHCTEME
APC ¢ norawennbiMd oTHSMH cBetodopos. [Ipu 3TOM aBTOGJOKH-
POBKA BBIMOJHSIET POJIb PE3EPBHOM CHCTEMB /1% BHBOAA C JI(H:HHH rno-
e3fa B caydae HeHcnpaBHocTd Ha Hem ycrpoiicts AJIC-APC.

B 1983 r. yuennivu BHHUHM)KTa B coapy:xecTBe ¢ KOJMLIEKTHBOM
MOCKOBCKOr0 METPOIIOIUTEHa pa3paGoTaHo Ay6aHPYIOLIEe aBTOHOM-
noe ycrpoiictBo [JAY-APC, ucnonn3syoniee B KauecTse pe3sepBa KoMt
JekT noe3aHol annapatypbl APC XBoCTOBOro Baroua noesa.

Yerpoiicteo IAY-APC oGecrieuuBaer npejypelHTeIbHyI0 CHeng:
JH3aNHI0 MaIWHHHCTY O JONYCTUMOH CKODOCTH HA BIEpEeAH J .);I(IO-
(€M Y4aCTKe MyTH, OTPAHHYEHHE CKOPOCTH JBUXKEHUS MpH OTK
YEeHHH OCHOBHOTO KOMILIEKTa amnapaTrypbl, paboTy YCTPOHCTB npﬁ
pe3epBHOM YNPaBJIEHHH MOE3/10M, OTK/IIOUEHHE xoicI))B(c:)ro pexuma
TOPMOJKEHHE M0e3/1a MPH OTKJIIUEHHH YCTPOHCTB ATIC.APC

PazpaGoranHas cBbILIE ABAANATH JET Ha3aJ CHCTEMA PG
NPOYHO BOULIA B KH3Hb, [OJyd4HJa IIHPOKOE PAaClpPOCTPaHEHH ha
verponosnTenax nawel crpansl # HCCP. B nacrosimee Bpems r:)_
peBpaTH/Iach B OCHOBHOE CPEJCTBO DPEryJIHDPOBAHHA ABHXKEHHUS I
eSH%%ﬂbmoe 3HayeHHe [1Js AaJbHEHIIEro Pa3BUTHA YCTPOHCTB aBTTO-
MaTHKH HMeeT co3gaHue MoCKOBCKHM merponosnTenoMm H MHUHTom
CHCTEMBl HHTEPBANBHONO PEryJHpOBaHHs JBHXKEHHA NOE3[0B ¢ UEHT-
paJH30BAHHBIM pa3MelieHHeM anmaparyphl. BulHOC anmapaTyphl H3
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TOHHEJIS1, HMEIOLUETO CTeCHEHHbIE Ta6aPHTH, U Pa3MeI[eHHe ee Ha cTaH-
LHSX HMeeT GOoNblIoe NMPAKTHUECKOe 3HAYEHHe H MO3BOMSeT peluTh
LUENbIM DAL TEXHHYECKHX, SKOHOMHUECKHX H COLHAJBHBIX 3373y,

Pficnonomeﬂue BCEH [EPEroHHOH annaparypsl Ha CTAaTHBaxX B
PEJCHHOM TMOMEILEHHH CTaHIHH MO3BOJSET 3HAUHTEIbHO YJAYYILHTh
CHCTEMY OGC/yKUBAHHS YCTPOHCTB, MOBHICHTD ONepaTHBHOCTb yCTpa-
HEHHUs1 HEHCNPABHOCTEH, COKPATHTh BPeMSI HAXOMKIEHHS B TOHHe e
YJAYUIIUTD TEM CAMBIM YCIOBHSI TPY/& 3KCINYaTaLMOHHOTO nepcouana.’
Kpomeo TOTO, CO31a€TCsI BO3MOXKHOCTb OPraHHU3alHKH HOBOI nporpec-
CHBHOM TEXHOIOTHH CO/CDKAHHS YCTPOHCTB ¢ KOHTPOJIEM TeXHHUECKHX
apaMerpoB M JHArHOCTHKOH COCTOSIHHS OCHOBHBIX 3/1€ MEHTOB
YCTPOKCTB aBTOMATHKH.

[Ipumenenue ycrpoticrs ¢ UEHTPAJH30BaHHBIM pa3MelleHHeM ar-
11apaTyphl NO3BOJISIET LIHPOKO HCMONB30BATH HHAYCTPHAIBHbIE METO bl
CTPOHTEJILCTBA U MOHTAXa, YMEHBLUHTh NPHUMEHEHHE METalJ0OEMKOro
06ODYI10OBaHUS M KOHCTPYKLHUH, Kabesed u NPOBO/0B, COKPATUTh CPO-
KH BLITIOJHEHHS MOHTaXHbIX pa6or. B Hacrosimee Bpems LeHTpaJu-
3OBaHHOE pasMellleHHe annapaTyphl NpefycMaTpPHBAETC s NPHU NPOEKTH-
POBAHMH BCEX HOBBIX METDOMOJIHTEHOB, a TaKXKe MpH PEKOHCTPYK-
LUHH yCTDOHCTB HA ACHCTBYIOMIUX JHHHSX.

OcHOBY coBpeMeHHBIX CHCTeMm K€J€3HOLODOXKHOA aBTOMATHKH
W TEJCMEXaHHKH COCTaBJSAIOT DeJbCOBHIE Lenu. Jlast METPOMOJIUTE-
HOB XapaKTepPHO MNPHMEHEHHE KODOTKHMX DeJbCOBHIX LeMnef (25—
100 m), paGorawomux B creuuduyeckux ycaosusix. I1o penbcoBuIM Hu-
;ZMHHeupeﬂaeTCﬂoCHPHaJIbeII:I TOK B LHHPOKOM JHana3oHe YacTor, 06-

THBIH THITOBBIH TOK, coje 7 \
parbiit » CONEPXKAIIHA TrapMOHAYECKHE H HMMYJbCHbIE

Bce 3710 norpe6osaso NpUMEHEHHs! GONBLIOTO KOJNUHUECTBA MaTe-
prajoeMKux Jpoccenb-rpaHchopmaTopos, Kabeneh H NpOBOJAOB, an-
napartypsi Huoéopynosaﬂuﬂ. Ha 1 km nytu ycranapausaior 10 15 ;;e.nb-
COBBIX LI€NCH, 4TO CHHMKAET HAlEKHOCTh PEJbCOBOrO MYTH, HE MO3BO-
JAET YKNalBIBATE JIHHHBIE CBADHbIE MJIETH, YCKOPSIET H3HOC MOIBHK-
HOTO coCTaBa, CNocOGCTBYET 06pa3oBaHHI0 GJyKAAIOMHAX TOKOB. [1o-
STOMY HaHGOJ/lee NepCeKTHBHBIM /ISt METPOMON HTEHOB SIBJSIETCS] npu-
MeHeHHe GEeCCTHIKOBBIX DeNbCOBBIX lieMNek.

BeccrbikoBble penbcoBnie Hemy OTKDBIBAIOT BO3MOKHOCTh CO3/1a-
HH51 KQ4ECTBEHHO HOBBIX CHCTEM HHTEPBAJIbHOTO PeryJHpOBaHHS JIBH-
KEHHEM 10e3110B no curuanam AJIC 6e3 nyreBbix ¢BeTodOopoB ¢ LIeHT-
PaNu30BaHHBIM Da3MEI€HHeM aNnaparypbl Ha CTAHLHSIX.

BeccTrikoBBIe pesibcoBble menu past METPONONUTEeHA pa3paboTaHml
HHUW)XT, KB I u MocwmeTpo u npouwTu uCnBITaHHS Ha MOCKOB-
CKOM U XapbKOBCKOM MeTponosiuTeHax. B macrosiee BpeMst Ha Xaphb-
KOBCKOM METDONO/INTEHE BKJIOYEHB B NOCTOSIHHYIO 3KCIIYaTalHio
24 GecCTHIKOBbIE PeJIbCOBbIE 11eMH. [TpunsiTo peuwenne o nanbueiimen
HX BHEIDEHHH HA METDPOIOJHTEHAX.

Hua CTAHLHUAX ¢ MyTEBHIM Da3BHTHEM NPHMEHSIETCS MapIIPYTHO-
pe/nerHast ueHrpasusauusi, paspaboTaHHas Metporunporpancom
CHeLHaNbHO [ MeTpomnoJikTeHa. MapupyTHo-peseiinas LleHTpa-
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Juzaunusi obseryaer ynpamjieHHe CTPeJKaMH W CHrHajJaMH, MO3BO-
JISi€T aBTOMaTH3HPOBATh YCTAHOBKY MapLIPYTOB NMpHEMa H OTIpaBJie-
HHSI 1oe3/10B, 060poTa H OTCTOSI COCTaBOB, NOBHIIAET MNPONYCKHYIO
CHOCOGHOCTb CTAHUMU U 6€30MNaCHOCTh [BHXKEHHUSI MOE30B.

YnpamneHue crpesKamMH M CHFHaJaMu Dsiia CTAHUMH Ha JUHHH
METpOMNOJUTEHa C OJIHOFO [HCHETYEPCKOrOo NyHKTa MPOHU3BOAHTCS
ycTpoiicTBaMu jaucneryepckod uenrpanudauuun tuna CKLI-67. duc-
neryepckast LEHTpadu3anusi HO3BOJSIET MNOBBICHTh 3P GEKTHBHOCTD
JIACMIeTYEPCKOr0 PYKOBOJCTBA [BHXKEHHEM II0€310B Ha METDOMNOJIH-
TeHe, 6oJiee onepaTHBHO BOCCTAHABJIMBATh HAPYIUEHHbIH rpaduK ABH-
JKEHHS, COKPATHTh Ha CTAHUMSIX 1UTAaT DPaGOTHHKOB, Y4aCTBYIOLIUX
B pEryJHpDOBAHMH [IBHXKEHHS moe3jfoB. [lucnerdepckas LEHTpa/u-
sauust tuna CKII-67 nokasana BBICOKYIO HaJ€XKHOCTb paGoThl U B Ha-
cTosilee BpeMs! MPUMEHSIETCS] Ha BCeX METDOMNOJNHUTEHaX CTPaHhbl.

CHcrembl aBTOBeleHHs mnoe3foB. B HacTrosiee BpeMsi Ha orTe-
YyecTBEHHBIX H 3apyGeXXKHbIX METPONOJUTEHAxX Bce GoJibliiee BHHMaHHE
M0JIY4al0T KOMIJIEKCHBIE CHCTEMBl aBTOMATHUECKOIO WX aBTOMAaTH3H-
POBAHHOIO YNPAaBJIeHHS ABHXKEeHHEM Moe310B. KoMIieKkcHble CHCTEMB
aBTOMAaTHYECKOro YNpPaBJEHUs! [BHXKEHHEM MO€3J0B METPOMNOJHTEHA
(KCAYAIIM) uiu aBTOMaTH3HDOBAHHbIE CHCTEMbl YIPABJAEHHUS [1BH-
eHueM noe3goB MerponoauteHa (ACYIOIIM) npennasnauensl pist
yBeJHYEHHS! MPOMNYCKHOH M MpPOBO3HOH CNOCOGHOCTH JIMHHH, MOBBI-
ueHusi 6e30NacHOCTH [BHXKEHHSI, S3KOHOMHH 3JIEKTPOSHEPTHH, YJayy-
ILIEHHS] KYJbTYpPbl OGCTYXKHBAHHS MaccaKHpoB.

KCAYATIM COCTOHT H3 CHCTEMBI HHTEPBaJbHOTO DEryJHPOBaHuUS,
obecneyuBaloiell 6€30NacHOCTh ABHKEHHS (aBTOGJIOKHPOBKA C aBTO-
MaTHYECKHM peryJaupoBaunem ckopoctd APC), cucreMbl aBTOBeleHHUS
M0e3/10B, pajHOONOBEILEeHHs MacCakKHpoB O Moesje.

Cucrema APC onpenensier 10nycTHMYIO CKOPOCTb I0€3/1a B 3aBH-
CHMOCTH OT MECTOMNOJIOXKEHHs BHepean HAYLLero noes3ja U MOCTOSH-
HBIX OTPaHHYEHHH CKOpOCTH. B cayuae mpeBhllIeHUs! JONYCTUMOH CKO-
POCTH 110€3[10M OCYLIECTBJSIETCSI MEPEX0]] Ha BbIGET H BKIIOUEHHE TOP-
M030B. [IpH CHHXKEHHH CKOPOCTH NPOU3BOAMTCSI MEPEXOJ HA DEXRHM
BhIfera.

ACYOIIM, kpoMe ykasaHHBIX CHCTEM, BKJIIOYaeT B cebsl CHCTEMY
JUCIETUePCKOT0 YNPABJCHHS H IUCHETYEPCKOH LEHTPATU3aLHH.

CucreMbl aBroBefeHHst noe3noB Merponosureda (CABIIM), na-
3bIBaeMble CHCTEMaMH aBTOMaTHYeCKOro YHPaBJEHHS [0e31aMH
(CAYII) unu «aBroMaiiHUCTaMi», Bxoasimue B coctaB KCAYITIM
1 ACYIOIIM, npesna3ygayenbl B OCHOBHOM [JISI MOBBILIEHHSI TOYHOCTH
BLIMOJIHEHHUST TPAadUKOB ABHKEHUs Noe3/10B. Tak, Ha psue auanit Moc-
KOBCKOrO METPOINOJHTEHA B Yachl MHK OCYIIECTBJSETCH [IBHXKEHHE
42—45 nap noe3gos B yac. Tako# HanpskeHHbIH rpauK IBHKEHHUS
¢ TpefyeMOH TOYHOCTBIO €ro BBINOJIHEHHs] MOXKET OBbITh obecrnedyeH
TOJNIBKO CHCTEMaMH aBTOBEIEHHS TOE310B.

BHegpenue cucreM aBTOBe[EHHS! M0€3[0B METPONOJHTEHA MO3BO-
JISIeT CHHU3UTb PacXoj 3JeKTposHeprun Ha 5—109% 3a cyer NOBLILIEHHS
TOYHOCTH BBINOJIHEHHSI rpadhKa [ABHXKEHHS, COKPaLUEHHSA JIHIIHHX
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TOPMOXEHHH [0€3/10B, MPHMEHEHHUS! PAUHOHANLHEIX PEKHMOB BeleHUs
TI0€3/10B H YMEHbIICHHSI BDEMEHH Ha NMPHLENbHOE TOPMOKEHHE Y MJIaT-
dopm.

IIpumenenne CABIIM oGsieruaer Tpya MawuHKCTa, 0CBOGOKIAET
€ro ot QYHKUMH HeNoCPeJACTBEHHOTO YMPABJIEHHS MOE3LO0M, COKpa-
1 aeT BPEMSI HA ME€PEBO3KY MaccaXHpOB.

Cucrembl aBTOBeNeHUS, I0E3]I0B METPONOMH TEHA aBTOMaTH3UPYIOT
NpOLECChl MyCKa W Pa3roHa, BHIGHPAIOT PEeXHUMhEI BeleHHS Mmoe3jna 1o
NEPEroHy C LE/bIO BLIMOJHEHUS 3aJ1aHHOTO BpeMEHH Xona, obecre-
UHBAIOT MOATOPMAaXKHBaHHE MO TPEGOBAHMIO MOCTOSIHHBIX OIDaHHYe-
HHH CKODOCTH, NMDHIEIbHOE TOPMOXKEHHE Y 1aTdopM, OTKPHITHE H
3aKphITHE [IBEDeii, BKIIOUEHHE Pa1HOONOBEIIEHH!S!, BHINOJHEHHE Bpe Me-
HH CTOSTHKH MOe3[a.

[Ipnopurer B paspaGorke cucrem aBTOBeLEHHS! MOE3LOB npuHaji-
aexur Coserckomy Coiosy. [lepBas cucrema aBTOBENEHHS H0e3/10B,
Ha3BaHHAs «aBTOMaUIMHKCT», Gblia paspaborana B 1957 r. Hayuno-
HCCIE0BATENbCKUM HHCTHTYTOM YNPABJASIOIIUX U BbIUHCAHTE]bHBIX
mawns (HHUW YBM) nnst snektponoesga npuropogHoro coo6iieHus.

HaunGonbmee pacnpocrpanenne B CCCP u 3a py6exom cucre-
Mbl aBTOBE[€HUS MOE3/I0B HAILIIK HA METPONOJIHTeHaX, rle Tpebyercst
GoJbIIast TOYHOCTb BHIMONHEHUS! FpaduKa NBHKEHHS H OCTAHOBKH
noesja y naathopmsl.

CABTIM pasnnuaiorcst no crenesy LeHTpaiu3aiuy, anropuTMam
ynpaBJ/ieHds! IBHKEHHEM MOE3[0B HA JHHHH, 3aKOHAM YMpaBJeHHs
BPEMEHH XO[@ MO MepPeroHy, aJiropuTMaM yNpaBJeHHs] TOPMOKEHHEM,
annapaTypHOMY HCIOJHEHHIO.

[Tepsbie ucnbiTaHusi CHCTEMBI aBTOBELEHHS! I[10E3/0B NpoBOMH-
Jucb B 1962 r. Ha Ko/bLEBOH MUHHM MOCKOBCKOroO METDOMOJIHTEHA.
JBa noesna Gbumn 060PYLOBaHbl CHCTEMOH aBTOBELEHHS!, HA3BAHHON
CAY-M, paspaGorannoi HUHU YBM. CAY-M sBisieTcsl aBTOHOM-
HOH CHCTEMOH, MoCTpoeHHOH Ha Gase CHenrasu3npoOBaHHOR BBIYHC-
JUTENBHOR YNPaBJsIOmed MallUHbl HA (QEPPUT-TPAH3IUCTOPHBIX 3Je-
MeHrtax. OTnpasjenye noe3ja co CTAHUHH NPOU3BOLHIOCH HAXKATHEM
KHOMKA MawmHHHCcTOM. [1pn 1BuKeHuu noe3na B pexxume tsirn CAY-M,
BBIMOJIHASL TATOBBIE PaCyeThl, ONpeesiia MOMEHT BBIKJIIOYEHHS TSITO-
BBIX IBHratesell HCXO[sl M3 3a/]aHHOTO BPEMEHH XOJa MO MeperoHy.

[Tepex yuactkom TOpMOXKEHHS Ha KaX/IOH CTAHUHH yCTaHABJH-
Banach myreBasi cko6a B KauecTBe JaTYHKa KOPPEKUuH myTH. [List
ynpasJjenust TopMmoxenueM Ha craduusix CAY-M noxsomuaa Ttsiro-
Bhie pacuerhl. C U€bI0 YNPOWEHHs anropuTMa pacyera Gbia paspa-
GoTan MOJEPHH3UPOBAHHBIA BapHaHT CHCTeMB, Ha3BauHOH CAY-M2,
Tl€ NPUMEHEH NDHHUHUN MPOrPAMMHOIO YNPABJEHHS TOPMOXKEHHEM
noesaa.

Cucremn aBroBenenuss CAY-M, CAY-M2 u3-3a Hu3KOH Hamex-
HOCTH, CJOXHOCTH annapaTtypHOH peasi3auuu, OTCYTCTBHS BO3MOXK-
HOCTH LEHTPANH30BAHHOTO yNPABJEHHS HE HALIIKW PACHPOCTDAHEHHS
Ha wMerponojuredax. Onwir skcnayarauuu CABIT crnoco6erBoBan
Pa3BHUTHIO UEHTPaJU30BAHHBLIX CHCTEM aBTOBEJEHHS MOE3[0B.
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B nacrosimee Bpems Ha merponoaureHax CCCP npumensiorcs
Toabko ueHnrpanusoBanuble CABIIM. K ueHrpannsoBaHHbBIM CHCTe-
MaM MepBOr0 MOKOJEHHS] OTHOCHTCS MPOrPaMMHO-MOIEIHDYIOLast
cucrema asroynpasiendsi noesgama ([IMCAVII), Brenpensas Ha
Hescko-BacuneoctpoBcko #  MockoBcKo-Ilerporpaickod JHHUAAX
JIeHUHTPaLCKOTO METPONOJHTEHE, W CHCTEMA aBTOBEJCHHS, HA3BaH-
nast CAMM, Buenpennast na KpacHonpecHeHCKOH JHHHH MOCKOB-
CKOT'O METpONOJHTEHA.

T[TMCAYTI, paspaGoraHHasi HHCTHTYTOM <« HIpOTpaHCCHIHAJ-
CBsI3b», BK/lOyaer B cebst o6opynoBanue LII1Y, HanosbHble W MOE31-
uble ycrpoicrsa. [lporpammuast mawmmna LIITY NMOCHINAET KOMaHIIbl
OTHpAaBJE€HHST BCEX MOE3[J0B C KOHEUHBIX CTAHUHH B COOTBETCTBHH
C rpa¢uKoM [IBHIKEHHs!, 3alMHcaHHOM Ha mepdoJsente. Monenupyio-
mast Mmammgga LITTY nocklnaer Komauabl OTIPaBJAeHHS MOE310B CO BCEX
NPOMEXYTOUHBIX CTAHUKH W CHFHAJ B MOMEHT I'PaHKOBOro MpPOX0OX-
JIeHHs] MOe3[I0OM KOHTpOJbHOH ToukH Ha neperone. Ilpu mpoxoxnie-
HHH MOE30M KOHTPOJBHOH TOUKH OMpEeNeNsieTCs] OTKJIOHEHHE (aKTH-
4eCKOro MOMEHTa MpOoC/eJ0BaHust Moe3na OT rpadukoBoro Ty U Ha-
MOJIbHOE YCTPOMCTBO ONpejessieT BpeMsl AONOJHHTENbHOIO JBHKEHHS
B pexXHMe TSTH 5 N0 JHHEHHOH 3aBUCHMOCTH g (7). Ilo Hereye-
HHH BpeMeHH I NPOH3BOIAMTCS OTK/IOHEHHE TATOBBIX [BHIaTeJIeH.
Ot crani#y A0 KOHIA 30Hbl BBIK/IIOUEHHS TSITOBBIX [BHTaTeJeH MpoJo-
XKeH uteitd nporpammsl xoaa. Peryjqupyemast yacTh NporpaMmbl Xo-
114, PachoJIOKeHHAst OT KOHTPOJIbHOH TOYKH, HaXOJHMTCSl MOJ TOKOM
B Teyenue Bpemedu T, B ciayuae omo3nanusi noesja. Ilpunenbnoe
topMoxkenne Ha crauuuu B cucreme [IMCAVYII ocyluecrsasiercs mo-
€3/lHbIM YCTPOHCTBOM.

Cucrema CAMM, paspa6orannast MUHTom coBmecTHo ¢ MOCKOB-
CKHM METPOINOJHTEHOM, COCTOMT W3 LEHTPaJbHOTO MOCTa yNpasJe-
HHsl, CTAHLHOHHBIX YCTPOWCTB, MOE3LHBIX YCTPOHCTB H HAMOJIbHBIX
nporpamm. B cucreme CAMM peanu3oBaH HHTEDBAJbHBIH &JTOPUTM
ynpasJjennst. LII1Y 3amaer napamerpbl rpaduka ABHKEHHS, 3ali-
cagHoro Ha mnepdosexte, B Bhlle CACIYIOIIHX NapaMeTPOB: HHTEpPBa-
JIOB MOMYTHOTO CJI€JOBaHHUsI, BPEMEH CTOSIHKH HA CTAHUMAX, BDPEMEH
xoaa no neperony. CraHuMOHHBIE YCTPOHCTBA OCYLIECTBJAIOT yNpas-
JIeHHe OTMpaBJeHHEM MOe3[J0B CO CTAHUHH H BHIKJIOUEHHE THTOBBIX
JBHrarejeil Ha neperone. YmnpaBJeHHE BPEMEHEM Xoja B CHCTeME
CAMM ocyuecrBiasiercst N0 CHIHA/1aM aKTHBHBIX HHAYKTHBHBLIX daT-
4YHKOB, YCTAHOBJEHHBIX HAa NMYyTH TaKHM o0pa3oM, 4TO JOMOJHHTENb-
HOE€ BpeMsi [BHIXKEHHSI 0e3[a C BKIIUEHHbIMH TSITOBBIMH ABHIaTeJIsi-
MH OT OJHOTO AAaTYHKa [0 APYroro yMeHbIIaeT OCTaBLIeeCH BPEMS
xoaa Ha 1 c¢. Tsrosble aBurarenu orkmaouaiorcst no curuany CY nan
TE€M HATYMKOM, OT KOTOPOro (aKTHYECKOe OCTaBlIeecsl BpeMsl Xona
paBHO mporpaMMHomy. [IpuiespHOE TOPMOXKEHHE OCYIIECTBJISIETCS
MO€3IHBIM YCTPOHCTBOM IO HAMOJBHBIM MPOrpaMmam, yCTaHOBJIEH-
HBIM BHYTPH DEJbCOBOH KOJIEd B BHIE NMaCCHBHBIX HHAYKTHBHBIX JaT-
yikoB. CTaHUMOHHbIE W TMOE3/HbIe YCTPOHCTBA BBINOJHEHbl Ha Gase
37:eMeHTOB cepun «Crekrp».
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C pasButueM ynpap/IsIOLHX BEHUHCAUTENBHBIX MALIHH pa3padora-
Hbl [€HTPAJH30BAHHBIE CHCTEMbl aBTOBEIEHHSI MOE3[0B METPONOJH-
T€Ha BTODOIO MOKOJIEHHSI C YNpPaBASIOIHM BBIYHC/AHTENbHBIM KOMII-
nekcom (YBK) na LIITY. Ilpumenenne YBK no3Bosuao pacuuputh
¢yukunn LITY. ITepBoit B8 CCCP cuctemoii aBTOBeqeHHst MOE3/10B
merpononutena ¢ YBK wua LIIIY siBasiercsi cucreMa, Ha3BadHAas
KCAVTI, Bueapennass B 1976 r. na KupoBcko-BriGoprckott sunun
JleHunrpajsckoro merpononuTeHa. ta CHCTeMa aBTOBEJEHHS BXOIHT
B COCTaB KOMIUIEKCHOH CHCT€MBl yNpaB/eHHst NMoe3namu U paboraer
coBmectHo ¢ APC. KCAVII paspaGorana uncrurytom «Iunpotpanc-
CHTHAJICBSI3b» COBMECTHO C JIGHHHIPAACKHM METPONOJUTEHOM.

LITY KCAVYII nony4aer uupopMaumio o GpakTHI€CKOM NPUOHITHH
¥ OTIPABJIEHHH MO0€3]0B H QOPMHPYET KOMAHLY HA OTNpABJEHHE IIO-
€3]10B U BBIYHC/ISIET AOMNONHHUTEJbHOE BpeMsi X042 Moe3fa Moj TOKOM
Ty OT KOHTPOJIBHOH TOUKH KaK JIHHEHHYI0 (YHKLHIO OTK/JOHEHHS
no ornpasJennio. Mudopmauus ot Ty nepenaercs na CY. CraHuuon-
HO€ YCTPOHCTBO MO HCTEYEHHH BpeMEHH [,; BHpaGaThiBaeT KOMaHLy
Ha OTKJIOYEHHE TSIrOBBIX ABUraTesied, KoTopasi Nepefaercst Ha MNOe3[]
yepe3 wekignl. [Toesgnoe yerpoiictBo KCAVIT umeer Te e QyHKiUH,
uro u ITY TIMCAVYTI. TTY KCAVII umeer cBsiab ¢ APC. Moaepuusu-
pOBAaHHBIA BapuaHT CHCTeMbl aBTOBejgeHHsi, HasBaHHOH KCAYIIM,
B Hacrosiliee BpeMsi BHeapsieTcss Ha HeBcko-BacuneoctpoBekoit su-
HUK JIEHHHIPALCKOrO METpPONONHTEHA.

MHHTom coBmecto ¢ MOCKOBCKHM METDPONONUTEHOM pa3pabo-
TaHa cucTeMa aBroBeneHusi noe3fnoB ¢ YBK na LIITY, Bxoxmsimas B
COCTaB KOMIIIEKCHOH CHCTEMbl aBTOMATHUYECKOrO YIIPABJIEHHS IBHKE-
HueM noesjos metponosnureda (KCAYJIIl). lannas cuctema B Ha-
CTOsilliee BpeMsi HMeeT HauGO/IbIIMA IOJHIOH BHEJPEHHSI HA METpo-
- noaurenax CCCP. KCAYIIT B 1979 r. BHeapeHa Ha JKjgaHoBCKO-
KpacHonpecHenckoit nuniH MOCKOBCKOrO MeTpONONHTEHA H MepBoil
JuHuH XapbKOBCKOTO MeTponosutena, B 1980 r.— ua KanuHuHCKO#H
JUHAH MockoBckoro merpononuresa, B 1983 r—ua nepBoit nuHHH
TalwKeHTCKOro MeTponosuTeHa.

UITY KCAYITII npenna3naven st NpHeMa CHTHAJIOB O JBHMKE-
HHH BCeX M0€3/10B Ha JIMHUK U BhIDAGOTKH KOMaHA YNpaBJ€eHHs] Ha OT-
npaBJ/ieHHe M0€3/10B CO CTAHIUH M YNpaBJEHHS] BPEMEHeM Xoja Mo
neperoxy. llentpanbubii noct ynpassaenust KCAYIAIT (puc. 33)
NOCTpoeH Ha Gase ABYX yNPaBJISIOUIMX BbIYHCAMTENbHBIX KOMIJIEKCOB
¥BK. Onun ¥YBK paGoTaer B pexxume ynpaB/IeHHsi, IPyrOi HaXOLUT-
csi B pesepse. LITTY uepes ycrpoiictBa cornacoBanusi ¢ 06bektom ¥CO
W PeeAnbIi CTAaTHB COeIMHeH KaGeIbHBIMK JHHHAMH CBSI3H C KaK(bIM
CTAHUHOHHBIM YCTPOHCTBOM.

IIpn Bxone noeana Ha cranumio (u3 penelHOro wKaga CHCTEMSI
MHTEPBANbHOrO PEry/JupPOBaHUs) CUTHAJM C JaTydKa NpuGBITHS noesja
yepe3 CTaHLHOHHOE YycTpoHCcTBO nepepaetcsi Ha I[ITY. Ha ocuose
HH(QOPMAaLKH O MUJIAHOBOM rpa¢uke W CHIHaJOB (PAKTHYECKOTO MpH-
ObITHSI MOe31a LEHTPaJbHBIM IOCTOM YNpaBJeHHS BhHIPaGaThiBaeTCst
KOMaHia 3a 5 ¢ 10 MOMEHTa NMPOrpaMMHOrO OTHpABJEHHS MOe3ja

244

Yenwmpanswaa nocm ynpabnenus

Y8K YBK
]
Tagno
7)) uHBurayuu yeo
* i
Peneane a cmamudéb
@ b & Ly
3 i g x ) S8
L . 13 ‘Q — ST s
3 NEES £8 HEE
> = = E § o™ 2l ux E
& &S =3 N ES
Cmayuonapnoe yecmpodeméo
Wned Bamyun Konmponsras Aamyuku
xaﬁzzlp npubs/mus u moyKa Bsibe2a
omnpabnenus

| !

Noesdnoe ycempodcecmibao

] ]

Hanonswnaa maeopMeIHaa npoezpamMma

Puc. 33. Crpykrypuas cxema KCAY/II

CO CTaHUMH, KOTOpasi no KabeJbHbIM JHHHSIM CBSI3H Nepefaercsi ye-
pe3 wueitp xona Ha noess. [ToesagHoe yCTPOHCTBO MO CHIHAMY «XOn»
OCYLIECTBJISIET 3BYKOBOE ONOBEI[€HHE MalIHHUCTA, BKJIIOUEHHE PaHO-
uHpOpMaTopa, OTNYCK TOPMO30B IOC/€ 3aKPHITHS [BEpeH, OTHpaB-
JIeHHe Noe3ja.

Io curnany o npoxoxaeHnn nMoe3n0M KOHTPONBHOH TOUKH (HHLYK-
THBHOTO [1aTYHKA), YCTAHOBJEHHOH B HayaJje 30Hbl BBIKNIOUEHHS Tsi-
FOBBIX BHTaTeJeH, [leHT Pa/bHbIA NOCT YIPABJAEHHS BHIUHC/ISAET OCTaB-
ueecst BpeMsi Xxoia Toc OT MOMeHTa (haKTHYeCKOTO OTIPABJEHHS MO-
e3fa (ONnpeiessieMoro no CHrHajy AaTYHKa OTNABJEHHUsI) 10 rpadH-
KOBOTO MOMeHTa NpuGhITHS Noe31a Ha cJAeyomylo cranuuio. Ilo we-
JuHedHo# 3aBucumoctn Ty, = [ (To), Xpansimeiicss B namsirn YBK
Anst Kaxporo neperoda, LIITY Bbuucasier Bpemsi AOMOJHUTEIBHOTO
ABHKEHHS Tar C BKIIOYEHHBIMH TSIFOBBIMH JBHIATENSIMH OT KOHTPOJIb-
HO¥ ToukH. [To ucTedenun Th, UEHTPANbHBIN NMOCT yNpaB/eHHs BhIpa-
GaThiBa€T KOMaHIy Ha BBIKJIOY€HHE TSITOBLIX [BHTaTe]eH, KoTopas
C MOMOIIbI0 HHAYKTHBHBIX NaTYHKOB BhIGera nepenaercsi Ha MNO€3J.
Ilatunkn BbIGera yCTaHaBJMBAIOTCSI DABHOMEDHO B 30HE BLIKJIOYE-
HHsI TATOBHIX JABHTraTejes.

Ha LIITY umeercst uudopmannonnoe tabro, Ha KOTODOM BBICBEUH-
BaIOTCst BCE CHTHAJbl O NPHUOGLITHH W OTHPABJIEHHH M0O€3a CO CTaH-
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LMK, MPOXOXKIAEHHSI KOHTPOJbHBIX TOYEK H BHIPAGATHIBAEMbIE KOMAH-
Jbl Ha OTNPABJEHHE [0€30B H BBLIKJIOUEHHE TSIFOBBIX JABHTaTeNeH,

Cranuuonnste ycrpoiicrBa KCAY/AIT BHINOMHSIOT posib PeTp aHCJs-
TODOB KOMaHJ W CHrHaJOB MeXKAy Hoe3[HbIM ycrpoiictBoM u LIITV.
[ToesgHoe ycTpoHCTBO mnpenHa3HaueHO /151 mpueMa H 06paboTKH
KoMaHj, nocrynamowux ¢ IITY u peanusauuu npuuessHOro TOPMO-
xeHnus1. [1pHiesbHoe TopMOXKeHHe y MIaTPOpMbl OCYLIECTBISIETCS O
nporpaMmaM HacCCHBHBIX 1aTYHKOB, YCTAHOBJIEHHbLIX B 30HE TOPMOXKE-
HHSI.

Cucrema aBTOBeeHHsI NM0e310B paGoTaeT COBMECTHO C CHCTEMOH
6e3onacHocTH ABHXKeHHsi, KomaHabl APC umeloT npuopurer Hap
KOMaHAaMi aBTOBEEHHSI.

Brileyka3aHHble CHCTEMBl aBTOBEIEHHSI MOE€310B HE HMEIOT ore-
paTHUBHOH CBSI3H C JHUCMETYEPOM H HE YIOBJETBOPSIIOT TPeGOBAHHSM
MO TOYHOCTH BHINOJHEHHs] BpeMeHH Xopa. C MOBBILIEHHEM HHTEH-
CHUBHOCTH [IBHX€HHUSI NO€3]I0B HA METPONOJUTEHAX Tpe6yeTcst TOUHOCTh
BhIMOJIHEHHS rpaduka ABHKEHHS B Opegenax 3—5 c. B cBsizu ¢
3THMH TPeOOBaHHUSIMHU B Hacrosiiiee BpeMsl psigoM opranuzauunil MITC
BeIyTCH pa3pabOTKH aBTOMATH3HPOBAHHBIX CHCTEM YHPaBJIEHHUS NBHU-
xeHueM noe3nos merponoaureda (ACYAIIM). B ACYATIM ocymecr-
BJIEHO B3aHMOJE€HCTBHE CHCTEMBI JHCHETYEPCKOrO yIipaBJaeHHUsI, JHCeT-
UEPCKOH [eHTPaNH3allnH, CHCTeMBl o6ecneueHnst 6€30NacHOCTH ABHXKe-
HHsI, CHUCTeMbl aBTOBeAeHust M cucrembl cBsiau. ACYIIM siBasiercst
noacucremod ACY Merpo.

LlenTpanusoBaHHbie cucteMbl aBroBeaeHus ACYIIM orHocsitest
K CHCTEMaM TDEThEro MOKOJEHHs, KOTODbI€ HKCHOJb3YIOT BbIYHCIH-
TeJbHbie Kommjekcsl Ha IIITY u MuHKponpoueccopHble YCTpPOHCTBa
Ha ADYrux ypoBHsiX. Pa3Burue Takux CHCTEM HIET MO [IBYM Hamlpas-

- JeHusiM. [lepBoe HanpaBieH#e npeaycMaTpuBaer ucnogan3osanue YBK

na HLITY, mukpoOBM Ha craHuuMu W OPOCTBIX MOE3[AHBIX YCTPOHCTB.
B stom cayuae III1Y BeinmosHsier ¢yHKuHH BEpPXHEro YDOBHS, Ompe-
JleJIsIeT BpEMeHa Xoja MO MeperoHaM, BpeMeHa CTOSTHOK H yNpaBJisier
BDEMEHEM XOJa 110 NEPEroHy.

CraHiHOHHBIE YCTPOHCTBA OCYHIECTBJSIIOT yNpaBJeHHE NPULEb-
HbBIM TODMOXKEHHEM H nepegady uHpopmauuu. [1Y sBasercss B 3ToM
cIy4yae HCINOJHHUTENbHBIM YycrpoiictBoM. Takas crpykrypa CABIIM
TpeGyeT HaJMYus HaNOJNbHBIX YCTPOKHCTB, HampuMep B BHje wiJIeH(oB
B 30HE TOPMOXKEHHS,

Bropoe HanpaBieHue mpegycMmartpuBaer ucnogb3oBanue YBK Ha
LIITY, mukpodBM Ha CY # MukpoOBM unu MHKpPOMpOLECCOPHOro
yerpofictBa Ha I1Y. LIITY BhINOMHSIOT TOMBKO (YHKIMH BePXHEro
yPOBHS1, Buipa6aThblBast aJrOPUTM YIIPaBJIeHHsI BpeMeHeM X012 Mo nepe-
rody u BpemeHeMm crostHku. CY ynpasJjsier nepepadell nHbopManuu
mexnay LIITY u I1Y. MukponpoueccopHoe noe3jHoe yCTPOHCTBO pe-
TYJHDYET BPeMs CTOSIHKH, YODaBJISieT BPEMEHEM XO4a [0 MepPEerouy,
OCYLIECTBJSIET IpHIEIbHOE TOpMoxeHue. Hanuune MukpodBM Ha
60opTy HMeeT psii JAOCTOMHCTB — MOBLILIAET TOYHOCTb YHPaBJEHHUS
BpEMEHEM XOJa H TOPMOXKEHHEeM 3a CyeT MePHOIHYECKOTO H3Mepe-
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HUsl QAKTHIECKHX NAPA@MEeTPOB IBHXKEHHS! (NPH OTCYTCTBHH HANOMbHbIX
MporpaMM) MJsl yNpaBJeHHs] BpeMEHEeM X012 W NPHIUEJbHbIM TOPMO-
JKEHHEM, MO3BOJISIET OCYUIeCTBHThL JHAarHOCTHKY M KOHTPOJb MNapa-
MeTPOB [BHIKEHHSI MOe3/la MO JIKHHH, MOBHIL&ET HH(}OPMATHBHOCTb
H «XKHBYYe€CTb» CHCTEMBI.

B 1985 r. MU HWTom coBMecTHO ¢ XapbKOBCKHM METDONOJUTEHOM
MpOBeI€Hbl HCMBITAHUS HOE3MHOr0 YCTPOHCTBA CHCTEMBbI aBTOBE[EHHUS
noe3jgoB, moctpoeHHoro Ha Gase MHKpoOBM. Mcnbitanust nokasanu
pa6orocnoco6Hocth MUKpoOBM Ha Gopty. [IpiMeHenHe HOBBIX 3aKo-
HOB YIPaBJEHHS! BpEMEHEM Xoja MO CpeiHeH CKOPOCTH U CHAESILEero
[IPUHLKANA YOPABJAEHHUS! MPHLENBbHEIM TOPMOXEHHEM NO3BOJIUJIO MOBbI-
CHThb TOYHOCTb BHIIIOJIHEHHsI BPEMEHH X0Ja A0 3 C M CHU3HUTb HOTEDH
Ha TOPMOXEHHe 10 | C MpH TOUHOCTH OCTAHOBKH =+ 1 M.

[MpuMeHeHHe MHKDPOINPOLECCOPHBIX CHCTEM aBTOBEIEHHST MOE30B
METDONOJIUTEHA TPEThEro NOKOJEHHST NMO3BOJSIET PaCIUMPHTh PYHKIHH
cucreMbl 0e3 yBeJHUYEHHS annapaTypbl, OBLICHTh Ka4€CTBO yNpasJe-
HHSI, YCKODHTb TNpPOLECC BHEJAPEHHS 32 CYET NPHMEHEHHSI TOTOBbIX
[IPOMBILIJIEHHBIX MHKDOOBM, coBepiieHCTBOBaTh aJrOPHTM yHpaBJe-
HHSI BO BpeMsI 3KCHayartauud Ge3 annapaTypHbiX NePelesioK NyTeM
M3MEHEHHUs 1POrpaMMHOr0 o6ecrneyeHHs!, MOBLHICHTh Hal€XHOCTb palo-
Thbl H# «KHBYYeCTb» CHCTeMbl. BHepeHue cucTeM aBTOBEIEHHS MOE310B
METPOTOJNHTEHA TPeThero MOKOJEeHHs1 HamMedeHo Hadath B 1988 r.

YKasaHHble cucTeMbl 0GeCeYHBaOT JOCTAaTOYHOE PACCTOSAHHE MEXK-
Ay MOe3JaMH H HCKJIIOYaloT Bbe3j B OmNacHylo 30HY. B aBromaru-
YECKOH CHCTEME YNpaBJeHHsI 3TO OCYeCTBJsIeTcs] ¢ GOJbLIOH TOU-
HOCTbIO H 3aBHCHT OT CKOPOCTH MBHKEHHSI MO€3]0B, AJHHBI GJIOK-
Yy4aCcTKOB M PACCTOSTHHH MEXIY CTaHIHUSIMH.

MakcnuMallbHO JONYCTHMAasi CKOPOCTh He [0JKHa ObTh BhIlIE 3a-
JaHHOH HH B OJHOH TOuUKe reperoHa. [lJsl OCYL1€CTBJIEHHSI 3TOro
YCJIOBHSI YCTaHABJIHBAIOTCS MYTEBble W TOE3IHBbIE YCTPOHCTBA, KOTO-
pble, MOJY4YHB HHAOPMALHMIO C OYTEBbIX YCTPOHCTB, o6ecneduBaloT
TOPMOXKEHHE.

ABTOoMaTHYECKHE YCTPOHACTBA OCYIIECTBJIAIOT TaKXKe QYHKL HOHAb-
HBIH KOHTPOJIb 32 pafoToil 060py/I0OBaHHs, €r0 HUCIPABHOCTLIO H Hepe-
NaI0T JaHHbIE B LIEHTD YNPABJEHHS JJIs1 NPHHSITUS PEIIeHHs! O AaJb-
HellleM MOpsiAKe JBHXKEHHsS] WJIM H3BbSITHS BaroHa H3 noe3ja aasd
YCTPAHEHUS] HEHCNPABHOCTEH.

ABroMaTHYeCKHe YCTPOHCTBA OCYIIECTBJISIIOT He TOJbKO KOHTDOJb
O CJeJOBAHUM N0€3ja, HO U MEepejaloT B [IeHTD YNpaBJEHHS NaHHbIE
0 (aKTHUECKOM BHINOJHEHHH 3aJaHHOTO TpadHKa [BHKEHHS.
[MocrositHHO®, aBTOMATHYECKOE CpaBHEHHe 3alporpaMMHPOBaHHOH H
(aKTHueckKoH cHTyauui ABHXKEHHST ocyuiecTBasiercss IBM, koropas
NPHHUMaeT peIlleHHs] W Nepejaer Ha noe3q TpeGoBaHHsi 00 H3Me-
HEHHH TOrO HJIH HHOrO NapaMerpa ABHKEHHS.

B nocnenHune roasl MIMpOKOe pacnpOCTpaHEHHE HAXOJHT CHCTEMa
[IOJIHOCTBIO aBTOMATHYECKOro nBHKeHHst 6e3 MmalnuHucTa. [Ipu 3TOM
JUCHETUED [EHTPANBLHOrO NYHKTa YMpaBJeHHs] ydyacTKa CJAeIuT 3a
MocajKod H BbICAAKOH MACCaXKHPOB, 328 CHTyalHeH B BeCTHOIONSAX,

247




Ha 3CKamatopax MW MeppoHax CTAHUUH C MOMOIIBIO TEJIEBH I€HHS,
BMEIIMBACTCSH, €C/IA 3TO HEOGXOAMMO, B MPOLECCH IBUIKEHHS! MOE30B.

B Coserckom Coioze Ha Jlenunrpaackom, XapbKOBCKOM H HeKo-
TOpBIX yuactkax KueBckoro meTponosnntena BHepeHa cucreMa apro-
BELCHHS, KOTOpAsi MO3BOMISIET 06ECNEeYHTh ABHXKEHHE NM0e3/1a H nepe-
CTAHOBKY COCTaBOB [/15i OGDATHOIO OBHXKEHHS 6€3 MAallHHHCTOB.
TO NMO3BOMUINO COKPATHTD TOMOILIHHKOB MalHHKCTOB, BpEMEHHO OCTa-
BHB MalIMHUCTOB N/151 HaGJIOJEHHSt 32 DPaGOTOH aBTOMATHUYECKHX
yCTPOHCTB.

LlenTpanu3oBannas cucrema JUCNETYEDPU3AHUH BKIIOYAET B cebs
PAL Te/leKaMep, YCTAHOBJIEHHbIX Ha CTAHLHMSX, KOTOphle nepenaioTt
HHGPOPMALHUIO B IHCNETYEPCKH uentp. Ilpu noaxone noesga k cran-
LHH aBTOMATHYECKH BKJIIOYACTCS NUCIUIEH 1 OLA€TCst CUTHAM 11PUGIH-
KCHUS NOe3[a NUCNeTUEPY MJIH JeKYPHOMY MO CTAHIHA.

Hast kax o cTanuu 3anporpaMMipOBaHO BpeMsi CTOSTHKH Moe3a
Ha nnatgopme. OHO MOMKET MEHAThCS B 3aBHCHMOCTH OT BDEeMeHH
CYTOK H BpeMeHH roja. B o6biuHBIX yci0Busix aBepu BaroHos 3aKphi-
BaloTCs1 aBTOMATHYECKH MO OKOHYAHHH BPEMEHH CTOSIHKH, JHcrneTyep
HaXXMMAeT KHONKY OTNPAB/IEHUS B LLEHTPE YN aBAeHUS, M0e3 ] OTnpas-
JISIETCH AaBTOMATHYECKH,

B HeoGbiuHBIX ycnoBHsX, HanpuMep NpH YBEJHYEHHH NMaCCakKHpPo-
I0TOKa ¥ BPEMEHH CTOSIHKH, Y JHCNEeTYepa €CTh BO3MOXKHOCTD OTKJIIO-
HUTh aBTOMATHYECKHE YCTPOHCTBA M HENMOCDPEACTBEHHO DPYKOBOMHTB
JIBUXKEHHEM [10€3/10B.

Hasi o6ecneuenns: GesomacHocTH JBHXEHUSI B KOHUE Ka.. :0H
NaTQOPMbl yCTAHOBJNEH DSifi CBETOBBIX CHIHAJIOB, KOTODbIE BRJIIO-
HaloTCst NpH NMPUONHKEHHH MOe31a K CTAHWHH H [PH €ro rOTOB-
HOCTH K oTnpasnennio. Kpome TOro, B BaroHax HemocpeincTBEHHO
NI€Pe] 3aKpBITHEM BEPEH NEePENAIOTCS COOTBETCTBYIONHE OG'bS BACHHUS.

OnHuM H3 BaXKHBIX 3/1€MEHTOB CHCTEMbI MOJIHOM aBTOMAaTH3aHH
AABJISICTCS IHArHOCTHKA HEHCNPABHOCTEH M KOHTPOJIb 338 TeXHHYECKHM
COCTOSIHHEM MOABHKHOrO coctaBa. HHdopManusi 0 TexHHUYeCKOM
COCTOSIHUHM BAaroHOB MOCTOSIHHO MOCTYNAeT B LEHTP YHPABJAEHHS MO
HHAYKTHBHOMY Kabemo. Takum o6pasoM, o 060k HEHCIpaBHOCTH
€pasy CTaHOBHTCS M3BECTHO JI€XKYPHOMY NEPCOHANY B L(EHTPE YIIPaBJe-
HUS, W 3]€Cb DEIIAeTCHd BONPOC O CHSITHH HEMCNPABHOTO COCTABa
C Mapupyrta.

Ilpeanonaraercs, yro B 6yaymen NpUYHHBL HEHCIpaBHOCTEH Gy Ay T
ONpPEAETATLCSE aBTOMATHUYECKH IIOE3IHBIMH YCTPOHCTBAMH K 6ynyT
YCTPaHATLCH Ge3 CHSATHS COCTABa C MapUIPYTa — BCE HEOOXOLHMOE
LJIsi 3TOro OyaeT yCTaHOBJEHO Ha KaXKAoM Barode. Takum o6Gpasom
TIOSIBUTCST BO3MOXKHOCTb YCTPAHEHHS! MOBPEXIEHHH 6€3 OCTaHOBKH
IBUKEHHSI .

Bonpocsl BHexpenusi HoBelmux cpeicTB aBTOMATHKH I BHXKEHUSI
MOE310B 3TO ONHO W3 rIaBHBIX HANPaBJEHHH MONEPHH3ALHMH U pe-
KOHCTPYKUHH METPONOJIHTEHOB.

HoBasi Texnuka u TexHosorus pa6oThi Jleunurpapackoro merpono-
JnTeHa. [lanna nunui JleHuHrpagckoro METPONOJIUTEHA B ABY XIYTHOM
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WCUYHCAEHHH cocTaBasier 81,5 KM, yucao craHpuh —48. Y renbHbIH
BeC B 061ErOPOACKHX MepeBoskax aAoctur 25%. Execyrounsie nepe-
BO3KH B OTJAeJbHble [HH MNpeBbialT 2,5 MJH. denoBeK. Makcu-
MaJbHble pasmepbl aBuxkeHust 38 map mnoe3noB B uac. Cpenuss
TEXHHUEeCKast cKopocTh 46,5 kKM/u, yuactkoBasi ckopocTb 40,8 km/u.
HanpsixenHocTh nepeBo3ok GoJgee 10,8 MJIH. maccakupoB Ha 1 KM
B TOJ.

YcunusiMi KOJJIEKTHBA METDONOJNUTEHA B TECHOM COJPYXKECTBe
¢ MPOEKTHO-U3BICKATENbCKAMH HHCTHTYTaMi [HIpOTPaHCCHIHANCBA3D
u JIeHMeTporunpoTpaHc BHEADEH psl aBTOMATH3HPOBAHHBIX CHCTEM
yNpaBJieHHsI TE€XHOJOTHYECKHMH NMpPOLEeCCaMH.

[TpumMeneHHe cucTeMbl aBTOYpaBJ/IeH! s N0E€31aMH 1aJ0 3HaYHTEIb-
ueli adekr. IIpou3BonuTebHOCTD TPYAa JOKOMOTHBHBIX OpHraj
NMOBLICHJIACh MOYTH B JBa pasa 3a CUeT BBICBOGOMKAEHHS IMOMOILHH-
koB mamunucToB. Ha 2,5% cokparunoch BpeMsi C/eJ0BaHHS MOE3-
JIOB MO y4acTKaM.

Pacyersl MOKa3bBAIOT, YTO 3TO CHH3WJIO 3aTPaThl BDEMEHH s
MOE3]KH MacCa)KMPOB H AaJ0 3KOHOMHIO OGLIECTBEHHO MOJIE3HOIO
sBpemenn, paBHoro 0,53 yciaoBHbix paGounx aust Ha 1000 maccaxi-
poB. 3a cuer 6osee cTaGU/IbHOIO BHIMOJHEHHST ONTHMAJbHBIX MO TSre
PEXUMOB [BHIKEHHSI MOE3/10B YMEHBIIHJCH DPacxol SﬂeKTPOSHengM
Ha 2,5%. CHmxeHa Takke ce6ecTOMMOCTb NepeBO30K Ha 2—3%.
[ToBwiieHa Ha 2—39% cTeneHb HCMOJAB30BaHHUSA MOABHXKHOIO cocrasa

G g araiuH.

’ f:c?émauamoynpameﬂnﬂ ofecrneynBaeT BBICOKYIO TOYHOCTb
npocjejoBaHust MOe3J0B Mo rpaduky B Npelenax =5 ¢ Ha BCeM
MyTH CJELOBaHHS MOE3N0B, COKPAIIEHHE BPEMEHH XO/a H, CJIe]0Ba-
TeJbHO, YBeJIHUYEHHE MPOMYyCKHOH cnocoéﬂ%cm (Mo CcpaBHEHHIO C
PY4HBIM ynpaBJeHHeM) Ha CTaHLHUAX HA 2,59% 1 B 060ODOTHBIX TYIH-
Kax Ha 7,5%. BHeipeHue 3TOH CHCTeMbl TONbKO Ha JIeHHHrpas-
CKOM METPOMNOJIMTEHE MO3BOJIO BHICBOGOAHThL 600 MOMOIHHKOB Ma-
ILIHHHCTOB.

YcrpolicTBaMui @aBTOMaTHUYECKOrO yNpaBJeHHst ABH KEHHEM nogsnoa
o6GopyaoBaunl B 1971 r. Mockoscko-Ilerporpaackas;, Hescko-Bacu-
JeocTpoBcKas auHuH. KoMnnekcHast cucreMa aBTOMaTHYeCKOro ynpas-
nenust aBixkennem noesnos (KCAYII) BBesena rakxke Ha Kuposcko-
BeiGoprckofi JHHEH. JTa CHCTEMa BKJIOYaeT CpPeACTBa aBTOBEAEHHUS
u ycrpoictsa AJIC-APC. .

B nocaegune roasl Ha HeBcko-BacuaeoctpoBckod v MoOCKOBCKO-
[leTporpaickoii JIMHHSIX BBITOJHEHBl PaGOTHl MO PEKOHCTDPYKLHUH
yerpoiictB CLIB ¢ oGopynoBaHHeM 3THX JIMHHH CHCTEMOH aBTOMa-
THYeckoro perynupoBanusi ckopoctd (APC) u ycuaenuneM 3Hepro-
cHaleHHsl, YTO Aa/Jo BO3MOXKHOCTb JOBECTH MNPOMYCKHYIO CIOCOG-
HOCTh 3THX Yy4acTkoB a0 44 nap mnoe3noB B uac. [loBbinienHas
HaJ€XHOCTb H, Cl1eJoBarenbHo, 6ecrnepeboiHOCTh ABHKEHHS M0€3/10B
obecneynBaercst 6sarofapst NPHMEHEHHIO Ha MOJBHXXHOM COCTaBe
CHelHaNbHOH CXE€MBl PE3ePBHOrO yNpaBJeHHS.
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B nensix noswbimenns ONEpaTHBHOCTH DYKOBOACTBA [BHIKEHHEM
NMOE310B H NSt CO3AAHHMS JIYUWIHX YCAOBHH YNPaBJEHHS MO€31aMu
OLHHM MAIUMHHCTOM Ha METPONOJNHTEHe paspaGorana u Buenpena
Ha BCEX y4acTKax CHCTEMAa NOE3JHOH PajMOCBNI3H NPHMEHEHHEM
ABYXINPOBOJAHOIO BOJIHOBOAA M THIIOBBIX paninoctanuui JKP-3M u
43 PCT 2A YM. Takas cucrema paaHOCBsA3K MO3BOJSIET ofecHe-
UUTh HANEKHYIO MOCTOSIHHYIO CBSI3b MOE3HBIX JIECIIETYEPOB C Ma-
MIMHACTAMH NPU CNA€IOBAHHU B TOHHEJSIX.

HoBast cucrema noesgnoii PaNHOCBSA3H MO3BOJISIET TaKXKe INpu
HEOGXOMMOCTH YCTaHABIMBATH CBSI3b MalIHHUCTA-UHCTPYKTOpA, Ha-
XOLSILErocst Ha CTAHUMH, C MALIMHHCTAMH MOE3[0B.

YCTaHOBKA [BYXNPOrpaMMHBIX aBTOMATHYECKHX MOE3JHBIX PaHO-
HH(POPMATOPOB No3BOJIsTET Ge3 Y4acTusl MalMHHCTOB OCYIECTBJISITh
OMNOBELIEHHE MaccaKMpoB B NYTH CJELOBAHHUS O MapuipyTe H mopsigke
CJIelOBaHUSI MOe3fa.

Bce nunun merpononurena OCHAalIEHbl TaKXe [HCIeTYepPCKON
uentpanusanuei. Cranuuy ¢ NyTEBEIM Pa3BHTHEM 0GODYI0BaHK cpej-
CTBAMH MapLIpYTHO-DeNedHOH ueHTpann3amnmu, KOTOpast mo3BoJjstet
OCYILIECTB/ISIT aBTOMaTHUECKKHH 060pPOT COCTaBOB, Has cnexenns 3a
YNpPaBIACMbIMA OGBEKTAMU H Y4acTKAMH MyTH Ha neperonHax cHcTema
ANCHETYEPCKOH LEHTPaNM3AUHH JONOJHeHa YCTPOHCTBaMH AHCHETYEp-
CKOT'O KOHTPOJIS.

Ha cranuusix anst nosbimennoii Tounocry BBIMOJIHEHHsST Tpadka
ABHXKEHHS NOE310B pa3paboTaHa M BHeapeHa 4BTOMATH3HPOBaHHAS
CHCTEMA HHPOPMALHH, ONOBEIAION(As Ma IHHHCTOB 06 OTKJIOHEHHH OT
rpaguka.

Ha psne auuuit yeranossensr YCTPOHCTBa aBTOMATHUECKOro 0GHa-
PYXECHUsT HAarpeBa PONMKOBBIX GyKC NMOABHKHOIO COCTABA [TOHAB-3
C YCTPOHCTBOM, Nepenalomum HHPOPMALHIO O COCTOSIHHH BaroHOB
B MO€3/1€ HENOCPECTBEHHO NOe3AHOMY JHcneTyepy.

st ynyumenust opranusanuu Nacca)XuponepeBo3ok LIUPOKO
BHEADACTCST IPOMBIIIEHHOE TeJIeBH IeHHEe. YCTaHOBKA MU NPOMTeNeBH-
AeHust yxke 060py10BaHbl CTAHIHH Mockoscko-Ilerporpackoi JINHHUH,
KPYNHBIH nepecanounsiit yaen Hesckuii npocnekT — FoCTHHBIE nBOp
H DSIL Apyrux suHui. TeneBuieHue no3sossieT MO€3HOMY i 3CcKaJja-
TODHOMY JHMCHeTYepaM BeCTH HabJiofeHHe 3a naccaxKupamu Ha 3cKa-
714TOpax, B BECTHOIONSX W HA MaaTdopmax. '

B nacrostmee Bpemsi na METPOMNOJIUTEHe HApSIAY C LEeHTpasu-
30BaHHOW JUCHETUEPCKOH CHCTEeMOI TeJaeHabmo1eHust (LLATT-nenust)
BHEJPSIETCH CTAHUMOHHASI CHCTeMa TeNeHabaIo 1eyus ¢ Opranu3auuen
Ha CTaHUMH KOMAHIHOTO NMYHKTa, HA KOTOPBIH BO3JIOMKEHbI QYHKUHH
ynpasneHnst paGoToH Bcel cTaHumuu (CYPCT). Onepatop komanz-
HOTO TYHKT2 HMeeT BO3MOXHOCTb YNDaBJASTh NaccaXXuponoToKamu
Ha CTaHLUH, OCYIIECTBJIATh OCTAHOBKY H NMyCK 3CKaNatopoB, KOHTPO-
JIMpOBATh BXOJ MO€3Ja HAa CTAHUMIO, CHUMATh HaNpPsIXKeHHe C KOH-
TAKTHOTO Dpe/bCa HAa CTAHUMOHHBIX NYTSX, HCHOJb30BATH IPOMKO-
FOBOpsilllee OMOBELIeHHE, BBINOMHATL DAL APYFHX YHpaBJIE€HYECKHX
onepauuit. Cuctremoit CYPCT yxe 060py0BaH psil CTAHLHIA MeTpo-
noJiuTena.
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Puc. 34. lucnerdepcKuil NyHKT yNpaBJieHHsi 3cKaJaToOpamu

BaxnelM 3TanoM B pa3BHTHH YCTPOHCTB aBTOMATHKH IO an;{:é
HHIO 110€3]0B SIBUJIOCh BHeJpeHHe Ha JIeHHHI paJCKOM MeTpc;gong;Me_
no oneTy MOCKOBCKOrO METDPONOJHTEHA LEHTPaJH30BaHHO To?mem{
IleHUsT annaparypbl Ha CTaHUMAX. BBIHOC anmnapartyphl I/IaS Jouens,
MMEIOILEero orpaHiyeHHble rabapuThl, 1 pa3MeleHHe ee H e Li:no-
B pEJEHHOM MOMEIIEHHH H& CTATHBaxX 3HAYUTEIbHO ynyq;uo Hy0Baﬂ
BUst oOcayxuBanusi ycrpoicrs. Cosnaercs KaquTeBe}KgHuﬂ o
NPOrpecCcHBHAst TEXHONOTHST 3KCMJAYaTauHOHHOIO COJ pOSHHKaIOmHX
pOHCTB, MOBBLIIAETCS OMEPATHBHOCTD IPH yCTpaHegnu B Ko
HEeUCNpPaBHOCTEH, COKPAIAIOTCS 10 MHHHMYyMa paboThl, np

BEHHO B TOHHeEJeE.

HeHIO{C;e;E:CeTx 3CKaJaTOPHBIX CTAHUHUAX IKCIIYaTHPYETCH CHCTeMa ag:
TOMaTHYECKOTO0 M AHCTAHUHOHHOIO yNpaBJ/eHHsl IPynnamu acréaJézézb[
poB (puc. 34). OHa nana BO3MOXKHOCTh aBTOMATH3HPOBATh gngcmb
lyCcKa, OCTaHOBKH W peBepCHPOBaHHs acxanaTgpoa, JioBticHT,
KYJbTYpY OGC/JY>KHBAHHS Nacca)KHPOB 3a cueT oneea}K“ gnom_
HOTO TEpEeKJIOYEHUST 3CKaJaTopoB IPH M3MeHEHHH [acc i pCJIOBI/Iﬂ
KOB H IIyCKa HX IpH BLIHYXKJIEHHBIX OCTAHOBKAaX, YJYy4lIH gTO B
paboThl [1€XYPHOro mepconasna B MaUIMHHBIX 3aJjax 2CKanbxxoszxe
CTaHluH (COKDATHB HOUHBIE CMEHH M NPENOCTaBHB O mero Oable
1 Tpa3/HHYHBIE JHH OTAbIXa), 06eCneunTh Nepexos Ha HOBgBaHHbIMI/I
JIOTHIO TEKYIL[€r0 0GCNYKHBAHHS 3CKaIaTopoB CHeuI/IaJII/ISI/IpI LI
Opuranamu. IKOHOMHUECKHH 3 (PEKT OT BHEAPEHHS CHCTEMb I;;Tc?MMH-
tTa Ha OAHY cTaHuuio 4,5 Thic. py6neid. C BHeapeHHeM a mart
4eCKOro M MMCTAHIHOHHOTO YNpaBJEHHS 3CKajsaTopaMmu MOsiB
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BO3MOKHOCTb JIHKBHAMPOBATH MOCTOSIHHOE HeXKYPCTBO 06C/YKHBAIO-
Iero mnepcoHa/na B MallWHHBIX 3a/ax. YcleurHast 3KCIyaTanus
SCKa/IaTOPHBIX CTAHLHH, IEPEBeIeHHbIX HA ABTOMATHYECKOE H JHCT aH-
LHOHHOE ympaBJieHue, OGJeryu/a yc/lOBHS Mepexofa K LLeHTP aJIH30-
BAHHOH CHCTEME TeJIeyNpaB/IeHUus 3CKanaTopamH ¢ NpUMEHEHHEM Mpo-
MBIIIJIEHHOTO TeJEBHAECHHSI.

C Le/bIO NOBBIWEHHST YCTORYMBOCTH B paboTe ycTpoHCTB 3J€KTpO-
CHaGKEeHUs BCe TATOBbIE MOACTAHIHH nepeBeJleHbl Ha TeJleyIpaBJeHte
C NpUMEHEHHEM CHCTeMbl TejeMeXaHHKH THna BPT®. 3dto paino
BO3MOXHOCTb BBICBOGOAHTEL Goslee 100 wesn. o6enyxHBawmEro nep-
COHa/a U MmoJy4uTh 3KOHOMHIO 150 TeIc. py6iieii B rog.

Ha tsaroBhix noacranuusix BHEJpeHbl KPEMHHEBO-BLINPAMHTE/bHbIE
arperarel, 4To TakKxkKe 3HAYHUTEJNbHO MOBBICHJAO HalekKHOCTH pa6orhl
YCTPOHCTB 3J1eKTpOCcHa6KeHUsi. 3a cuer COKpall€HHs NOTePhb SHEPTHH,
MOLCDHH3AIHN OXJIaXK/eHHs! OGODYLOBAHHSI H yBeJHYEHUS Mexpe-
MOHTHBIX CDOKOB DaGOThl OGOPYNOBAHHS NOJYYeH FOAOBONH 3KOHO-
MHUYeCKH# 3QQeKT okono 50 Thic. pyGiiei.

Bhinossens pa6otsl no TeJeMexXaHH3auHH KOPOTKO3aMblKaTesei
KOHTAKTHOH CE€TH, YTO NO3BOJIUJIO YBEJHUUTh HOUHOE <«OKHOS ISt
PEMOHTHBIX paGOT ¥ MOBHICHTH yPOBEHb NPOH3BONUTEJLHOCTH Tpyna
PaGOTHHKOB, 3aHSTBIX MPOQHIAKTHUECKUM pPEMOHTOM.

Hnst uentpanusosanHoro ynpasaenus CaHHTAPHO-TeXHUYeCKHM
060pyI0BaHHEM M KOHTPOJISI 3a ero paGoro# Ha JlennHrpamckom
METPONOJIMTEHE OCYLIECTBJIEHA TeJeMeXaHH3aluusl YCTPOHCTB caHTex-
HUKH. [lphmeHenue ycTpoHCTB aBTOMATHKH H TeleMexaHHKH Jibab
YNPABJIEHHST ¥ KOHTPOJISi 32 paGoTOM caHTeXyCTPOHCTB 1aJ0 BO3-
MOKHOCTE MOBBICHTD ONEPAaTHBHOCTh MEPEK/IOUEHHS arperaTos TOH-
HEJIbHOH BEHTHJISIMH, YJIY4UIHTh KOHTpOJIb 32 MX paGoTOH, a Takxe
YJAYHIUIATE YCIOBAST paGOThl 1€XKYPHOrO MepcoHasta mpH nepekJoye-
HHH DEXHUMOB paGOThl YCTAHOBOK, BBICBOGOIHTH 3HAUMTENBHOE KOJH-
YECTBO DEMOHTHHKOB.

OcyuiectBasiercst paspaGotka u BHeJpeHHe NPUGOPHBIX CpeicTB
CHCTEMbl aBTOMATHYECKOTO KOHTPOJISI H DPeryJHpOBaHHsI MUK POKJIH-
Mata. I1puGOpEl KOHTPOJSI 3a MHKDPOKJAHMATOM LaioOT BO3MOXKHOCTh
NEpENaBaTh HA LEHTPAJIbHBIA NOCT JaHHBle 06 OTHOCHTEJNBLHON BJIAMK-
HOCTH, CKODOCTH IBHXXEHHsT BO3AyXa H €ro 3anblIeHHOCTH, a TaKxKe
O psllle ApyriX MHKPOK/IHMATHYECKHX NapaMeTpoB MOC/He YCTaHOBKH
HeOGXOMMBIX NaTunKoB. B paspHeiiimem CpeJCcTBa aBTOMAaTHYECKOro
KOHTDOJISI, B COYETAHHH C CHCTEMOMH TeJeMeXaHHKH, COCTaBSIT OCHOBY
aBTOMATH3HDOBAHHOH CHCTEMBI YNIPaBJICHHS! CAHUTaPHO-TEXHHYEC KU MU
YCTPOHCTBAMH METPOMOJHTEHA.

Ha Bcex muusix MeTponosutena BHeJipeHa HHPOPMAaHOHHO-H3Me-
PHTE/IbHAA CHCTEMA y4eTa W KOHTPOJIS 3JIEKTPO3HeprHH (MHUC3-2),
KoTOpast o6ecneynBaeT HempepblBHOE KPYIJIOCYyTOUHOE aBTOMaTHuec-
KO€ CHsITHE MOKa3aTeJseH cO CYeTYHKOB NMOACTAHIHE H CYMMHpOBaHHe
NOJIyueHHbIX NaHHbIX. [00BHEe Tpyno3aTpaThl 3a cuer 3TOro COKpa-
menbl Ha 50 Thic. py6aei. DT jaHHBle o6pabaTeBalOTCsl Ha yII-
PaBJsolEM BblMHCHATENbHOM KoMmmaekce ACBT M-6000, KOTOpBI#
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(PUKCHDYET moKa3zaTteaH pacxoja 3/IEKTPOSHEPIHH HA TArY MOE3]0B H
Lpyrie NpOM3BOACTBEHHBIC HYX/bl HA KaxKIOH JHUHHH H NO KaXKAOMY
NPEANPHUSTHIO METPONOJIHTEHA.

B 1981 r. Ha JleHuHrpaackomM MeTpONOJIHTEHE CO3[aH BBIYUCIH-
TeJbHBIH LEHTP, B 327a4y KOTOPOTO BXOASIT pa3paboTKa U BHEApE-
HHE aBTOMAaTH3UDOBAHHBIX CHCTEM YNPAaBJEHHS! TEXHOJOIHUECKHUMH
NpoilecCaMH HU NPOH3BOACTBOM.

Bblunc/IuTe/bHBIH [IEHTP OCYIIECTBJSIET BbIGODP ONTHMAaJbHREIX pe-
JKHMOB BOXK/EHHSI MOE3J0B Ha OCHOBE THATOBBIX DAac4e€TOB H ONTH-
MH3aUHH pacrnpeje/eHHs] BpeMeHH X0J1a MO Pacxojy 3J€KTPO3HeprHH,
BBIMOJIHSIET KOMIJIEKC 3a7ay no OyXrajTepckomy ydery (yder Tpyna
W 3apnUIaThi, Y4eT OCHOBHBIX CDEICTB, €XErOAHBIH KacCOBBIH OTdYeT
MEeTPONOJHTEHOB, YUeT MaTepHaJ/IbHbIX [IeHHOCTEeH ) U pelliaeT KOMILIeKC
3ajad, CBSI3aHHBIX C MAT€pHaJIbHO-TEXHHUeCKUM cHab:xeHHeM (obecne-
4yMBaeT MpHEM, OTHYCK H pacnpejejeHde Trpy30B, y4deT HaJHUHs,
XpaHeHHe MaTepHaJsbHBIX [EHHOCTeH Ha LeHTPAJbHOM CKJaje MeTpo-
noJIiTeHa, odopMJaeHHe O6yXranTepckuXx H YYeTHhIX JAOKYMEHTOB).

B BLIYHCAHTENBHOM [I€HTPE METPONOJIMTEHa ocBoeHa o6paboTka
Jl@HHBIX, NOCTYNAOIHX OT JHHEHHBIX HHPODPMAIHOHHO-TEJEMeTpPH-
yeckux craHuui (JIMTC), ycraHoBnennsix Ha MockoBeko-Ilerporpan-
CKOW JIHHH, 4TO 12T BO3MOXHOCTh aBTOMATHYECKH MOJY4aTh 10CTO-
BepHble 1aHHbIE O TEMIIEPATYPHOM PeXHMe 3a JMIOGOH nepHox.

Iast BaaxHOH yGOpDKH (NpOMBIBKH) TOHHEJNs, CTe€H CTaHuUUH H
nyTeBoro 6eTOHa CKOHCTPYHPOBaHBl NPOMBIBOUHBIE arperathl. 3a Bpe-
MsI HOYHOTO «OKHa» TaKOH arperar npomMbiBaer 5 KM ToHHes1. OH Tak-
K€ HCMOJIB3YeTCsl A/ YHHUTOXKEHHS! PacTHTENBHOCTH HA NaPKOBBIX
NYTSIX. .

st TMKBHIAHA TeueH IPYHTOBBIX BOJ yepe3 9611em<y TOHHe el
cO3[aHa chenHaJH3upoBaHHast Gpuraja, KOTOPOH NpPUAAH XO3sH-
CTBEHHBIH 10€3], COCTOSIHA H3 MIaTPOpM, OCHAILEHHBIX Pa3HOBBICO-
KHMH MOAMOCTKaMH, kommnpeccopom K-75, pactBoponacocamu C-251,
€MKOCTSIMH JJISI LE€MEHTa H NPUTOTOBJEHHS pAacTBOPOB, a TakKxke
JpyruM HeoOXOoAHMHIM O6GOpylOBaHHeM H HHCTPYMEHTOM. bBpurana
OCYIILeCTBJASI€T Pa6OThl 10 HArHeTAHHIO I[€MEHTHBIX PAacTBODOB 3a
061eJKy ¢ Pa3/H4HBIMH 106aBKaMH. 5 )

151 NIPOMBIBKH MyTEBBIX CTEH CO3AaH CHELHaJbHBIH CaMOXOHbIH
arperat Ha 6a3e aBTOjpe3uHbl. [1pOMBIBKA OCYINECTBJSIETCS] 3MYJb-
cHell ¥ BOJOH C MOMOIIBIO BpAIAOIMUXCH LHUIHHADHIECKHX IIETOK.
[1poH3BOAHTE/NBHOCTL arperata -— ABe GOKOBBI€ CTAHIHOHHBIE CTE€HB
3a HOYHOE «OKHO». .

Jnst HONMHPOBKH BepTHKAJNbHBIX MPaMODHBIX MOBePXHOCTeH OGJIH-
LOBKH CTaHLHH H BecTHOIONEH CKOHCTPYHDOBAaH CTaHOK, obecrneuH-
BAIOLHA 3HAUUTEJbHOE MOBHIIEHHE NPOH3BOJAUTEJBHOCTH TpyAa pa-
6ounx. .

Jlnsi MexaHM3auMH BBIBO3KH MYcOpa H3 TOHHE/NEH mnpHMeHeHa
aBTOJIp€3HHA C KPAHOM, C MIOMOLIbI0 KOTOPOI'O KOHTEHHEDH C MYCOPOM,
Haxo[sIIHeCs] HA CTAHIMAX U MeperoHax, pa3rpyamTcst B €MKOCTb,
YCTAHOBJIEHHYIO Ha NJOLLAAKe JpPe3HHBb.
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B nensix mexaHusauuM TPyHROeMKHX DaGoOT MO MPOBEpKE MyTH
CKOHCTPYHDOBAHb! CNeNHa bHble BAroHbl: CKOPOCTHOH BaroH-NyTeu3-
MepHTeJb H Baro-gedekrockon. Baron-nyreuameputenb o6opynoBan
YCTPOHCTBAMH JI/Il H3MEDEHHS H aBTOMATHYECKOH 3amHCH MYTEeBHIX
napaMeTpoB: WMPHHBI PeNbCOBOH KOJIEH, B3AHMHOIO MOJIOXKEHHS ro-
JIOBOK De€/bCOB, MOJOKEHHS MPaBOH H JIeBOH peNnbCOBbIX HHUTEH B
IJ1aHe, HX MECTHbiX NpocajoK. MakcumanbHasi CKODOCTb ABHIKEHHS
Barona —75 km/u. Mcrnosb3oBaHue BaroHa-nyTeu3aMepurens ycrpa-
HfIeT PYYHOW TPYA MO MpOBepKe MyTell, MOBLILIAET yCJOBUS Gesomnac-
HOCTH JBHXKEHHS NO€3/10B,

Baron-gedekrockon mnpenHasHaueH I/ JAMArHOCTHKH NYTEBBIX
pesibcoB y/IbTPa3BYKOBBIM MeTonOM. PeaysnbTaThl KOHTPOJIA Ha cre-
LHaJbHOH JIEHTe DErHCTPHPYIOTCH OLICTPOAEHCTBYIOIHM CaMOMUUIY-
wum npuGopoMm. CKOPOCTh [BHXKEHHA BaroHa MO Y4acTKy — 0
60 kM/u.

OGpa6oTKa AaHHbIX YJbTPa3BYKOBOrO KOHTPOJISI PEJIbCOB BArOHOM-
J1e(eKTOCKONOM OcCyHIecTB/AeTcs ¢ nomombio IBM. 3ro nosniuriaer
JIOCTOBEDHOCTb Pe3y/bTATOB KOHTPOJA, COKPamiaeT CPOKH BbiJauyH
pelleHHH, cO31aeT BO3MOXKHOCTb HCMOJNb30BaTh [AHHBIE MPOBEPKH
peascoB B ACY.

Jlnsi nepeBO3KH XO3AHCTBEHHBIX I'PY30B M MaTepPHAJOB Ha JMHHSAX
¢ ykaoHaMH 10 60%o, a TakXKe [/ BBINOJHEHHS] MaHEBDPOBHIX Mepe-
JBHXKEHHH B J€MO W HA HAPKOBBIX NYTAAX HAa METPOMOJHTEHe Ha
Gase BaroHoB Tuna J| co3jaHbl M YCMEUIHO 3KCMIYyaTHPYIOTCHA KOH-
TAKTHO-aKKyMYJNATODHblE 3JIEKTPOBO3hl (BMECTO JH3€JbHBIX), 4TO
yJydliaeT MHKPOKJIHMAT B TOHHeJE,

Ha JlennnrpajackoM MeTpornoJuTeHe BHeAPEH KOMIJIEKCHBIH METOS
3aMenbl annaparypsl CLIb u aBTOoBegeHHd MO MNOTOYHOMY UHKIY,
HauyuHas OT PeMOHTa alnapaTypbl B MacTePCKHX U KOHYAs ee J0CTaB-
KOH M ycTaHOBKOH. Takasi TeXHOJIOTHsl MO3BOJIHJIA MOBLICHTb MPOH3-
BOJIMTENbHOCTh TPYyAa o6cyxuBaloiiero nepconasia sa 10% u noay-
YHTh 3HAYHTEJbHYI0 3KOHOMHIO CPEICTB.

Bce yuactku, oGcayxuBawooumue ycrpofictBa CLIB, nepesenenbi
Ha rapaHTHHHbIH MeTOJ copepKaHUd NMPHOOPOB, KOTOPLIH NpesycMar-
pUBaeT BHINOJHEHHE BCEro KOMIJIEKCA PEMOHTHO-PEBH3HOHHBIX PaGoT
YCTPOKCTB aBTOOJNOKUPOBKH. 3aTeM OHH MepPefaioTcd Ha OGCJYKH-
BaHHe cTaplUeMy 3/1eKTPOMEXaHHKY ¢ rapanTuel 6e3oTKa3HOH paGoThl
B Te4YeHHe [ecTH MecsAueB. [lo OKOHYAHHH rapaHTHHHOIO CpoOKa
LIHKJ PEBH3HOHHBIX H DEMOHTHbIX pabot nosropsietcd. [ogoBoH 3Ko-
HOMHYeCKHH 3¢ (eKT OT BHeIPEeHHS rapaHTHHHOrO MeTona O6CJY¥XKH-
BaHHsl B XO3AHCTBE CHUTHAJM3AlIHH H CBA3H OLEHHBAGTCS! CHHIKEHHEM
3atpart Tpyda Ha 1000 ues-u.

3nauutesnbHasd pa6oTa NO BHEAPEHHIO NMepejoBLIX NPHEMOB Tpyaa
NPOBOJMTCS B IYTEBOM XO3AHCTBE. YCOBEpLIEHCTBOBAH TEXHOJOTH-
4eCKHH npouecc o6C/ayKHUBaHUSA YCTPOHCTB NMYTH, KOHTAKTHOIO penbea,
CTPeJIOUHBIX NepeBojoB. [IpoBeneHo coBMelneHHe TpyAa OGXOAUHKA
NYyTH, CTPEJOYHHKOB M TOHHEeJbHBIX pafounx no yOopke nytH Ha
CTaHUHSAX, BHeADEHb HOBEHIUHE MeXaHH3MBbl, obJeryamoiue ux padory.
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BHenpenne 3THX Mep MNOBBICHIO NPOH3BOJAMTENbLHOCTh TpPYyAa CTpe-
JIOUHHKOB H TOHHEJbHHIX paGouux Gosee ueMm Ha 30%.

B uensix noBbIlIeHHs POJIK AHCHETYEPCKOTO alnapara, onepaTopos
H JPYICHX 3IKCIJIyaTaluHOHHbIX PAGOTHHKOB B YJY4YIUEHHH KayecTsa
MepeBO30YHOro NMpolecca, OPraHu3OBaHbl JIHHEHHBIE €IHHble JHCIET-
YyepCKHe CMEHbl, Kylda BXOAAT: MOe3IHOH [HCIeTdYep, AEXYDHBIH MO
CTAHUHH, AeXKYPHBIH MO GJOKNOCTY, AHCNeTYephl CJayKO — 3JEeKTPO-
MeXaHHYeCKOH H ceTeH M 3CKaJaTOPHOH, a TAKXKe CMEHHble HHXKe-
Hepbl BBIUHCJUTEIbHOTO [IeHTPa Mo aBToBejleHuI0. OnepaTHBHLEIM PYKO-
BOJHTEJNEM €JHHOH JHCIETYEPCKOH CMEHH KaXKJOH JIMHHH SIBJISleTCS
cTaplUHi Moe3gHOl aHcheryep. JTO NO3BOJAET 3KCMJAyaTanHOHHBIM
paGoTHUKaM cayxk0 u NoapasjeseHud, BXOAALWHNX B €IHHYIO CMEHY,
6osiee YeTKO B3aUMOJEHCTBOBATH B BOMPOCaX BHINOJHEHHSl rpacdHka
JBHIKEHHS MO€3/I0B, YNYUIUEHHS KyJbTypbl 0OC/TYyXHBaAHUS MacCaKH-
POB U MOBHIIIEHHS HafA€XKHOCTH PAaGOThl TEXHHYECKHX CPEICTB.

[TosoxuTeNbHO cKa3ajoch Ha YJAYUINEHHH COJEPKaHHA BaroHoB
npuMeHeHHe cayxG0H MOABHAKHOrO COCTaBa HeCTAHAAaPTH3HPOBAHHBIX
CPeICTB TeXHHUECKOH JHArHOCTHKH. Jlabopatopueli aBTOMaTHY€CKOro
ynpaBJieHHs Noe3gaMmu paspabotaHo H BHeApeHO cBbilre 20 pa3iH4HbIX
M ArHOCTHYECKHX YCTPOHCTB. BaxHeHIIMMH H3 HHX ABJAAIOTCA:

YHHGHUHPOBAHHBIH KOHTPOJbHO-U3MeDHTENbHBIH npubop g
KOMILTEKCHOH MPOBEPKH H HACTPOHKH MOE3LHOH anmaparypbl aBToBe-
nenusi, KCAYII, APC; )

aBTOMATH3HPOBAHHLIN CTeHj MO NpoBepKe G6J0KOB (GOPpMHPOBAHHSA
KOM&HJl, 3HAYHTEJbHO COKDATUBILHH BPEMs NMPOBEPKH H OTbICKaHHUA
HeHCIPaBHOCTEH;

CTEHABl AJsi MpoBepKH W HacTpoliku amnaparypu APC, nosso-
JIHBIIIHE NPOBOAHTH NPO(HAAKTHUECKHH PEMOHT annaparypbl MeHbIIHM
YHC/JAOM CNENHATHCTOB;

3BTOMaTH3HPOBAHHbLIE CTEH/IH /715 TPOBEPKH NPaBHILHOCTH MOHTE-
)Ka MEXBaroHHLIX MPOBOAOK U COCTOSTHHA HX H3OJSAIHH.

Pa3pa6oTaHbl KOHCTPYKUHH CeDHH CTE€H 0B J/151 IHArHOCT HPOBaHUS
noe3fHOH YHHQHUHPOBAHHOH amnaparypbl aBTOBEJEHHS Ha OCHOBE
MHKPOTPOLIECCOPHOH TeXHHKH.

OCHOBHHM MepONpHATHEM MO AajbHEHIIEMY COBEDIIEHCTBOBAHHIO
CPencTB AMATHOCTHKH NOJBHXKHOIO COCTABA H TeXHHYECKOro COCTOA-
Hus nyTteBbix yctpoictB APC u aBToBeneHHsl sIBUJIOCH CO31aHHE
AHAarHocTHYeCKOro Baro#a-iabopaTopui. ITO NMO3BOJHJIO CHCTEMATH-
4eCcKH IPOBOJHTDL H3MEPEHHUST IEKTPHUECKHX NapaMeTPOB U KOHTPOJIH-
poBatb paboTy HanosbHbIX ycTpoHCTB aBToBefleHus, APC u paauo-
CBSI3H, HCCJEL0BATh B3aHMOCBA3b B paboTe 3THX YCTPOHCTB M MPHYH-
Hbl [IOMeX, BO3HHKAIOUIHX OT BHELIHHX YCJIOBHH.

lIlupokoe BHEADeHHE NOCTHXKEHHH HAYKH H TeXHHKH, MepeloBOro
NPOH3BOACTBEHHOIO OMNBITA, KOMIJIEKCHOE DA3BHTHE COLHaJHCTHYeC-
KOro CODEeBHOBAHHS, YKpeIieHHe TPYIOBOH, TEeXHOJOTHYeCKOH H
HCTIONHUTENbCKOR IHCUHIJINHBI CMOCOOCTBOBAJH MOBBIIEHHIO 3¢ (ek-
THBHOCTH H KauecTBa TPy/Ja TPYKEHHKOB MeTDOINOJHTEHA.
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HecMotpst Ha pocT o6bema mepeBO30OK U YBeJHYEHHE Da3MepoB
ABHKEHHUS] MOe3A0B YMC/JAEHHOCTh IKCIVIYaTalHOHHOIO NepcoHana Ha
I KM Tpacchl MOCTOSTHHO CHHKa€TCsl,

Tak, 3a 15 et o6bem mnepeBo3ok Bo3poc ¢ 418 muan. B 1970 r.
no 821 wmad. nmaccaxupos B 1985 r., a 4YHCJIEHHOCTb 3KCMJayara-
ILHOHHOrO mepcoHasja, MpHXojsiierocss Ha 1 KM JHHHEH, CHH3WIACh
3a 37oT nepuoj co 122 no 95 yenosek.

HoBass texnuka KueBckoro MerpomoJHreHa. [lepBrlit yuacTok
KueBckoro metponosnuteHa CasitomnnHo-bBpoBapckast suHuST mporTsi-
JKEHHOCTBIO 5,2 KM C MSAThIO CTaHUMSIMH BBEIE€H B 3KCIJAYaTanuio
6 Hosi6pst 1960 r. Celluac MeTPONOJHTEH HMeEEeT ABe NEHCTBYOLHE
JHHHK MPOTSKEHHOCTBIO 32,7 KM (B JABYXNYTHOM HCYHCJ/EHHH),
27 craHuMi ¥ ONMH nepecajovyHHIH y3es co cTaHuuH Kpemartuk Ha
cTannuio [lnomank JKOBTHEBOH DEBOIOMHH.

lFonoBas nepeBo3ka naccaxupos B 1961 r. cocraBuna 29,2 man.,
a B 1985 r.— okosio 370 MaH. maccaxupoB. CpegHecyTOUHble nepe-
BO3KH naccaxupos B 1961 r. cocraBastiu 79,9 teic. yea., B 1985 r.—
yKe Gosiee | MJIH. yesioBeK. ¥ e/ bHBEIH BeC METPOMNOJIHTEHA B N€PEBO3-
Kax MmaccaKupos FOPOACKHMH BHAAMHK TPaHCnopTa cocrapasia B 1961 r.
5,2%, B 1985 r.— 23,3%.

B 1986 r. makcuma/nbHble pa3Mephbl NBHXKEHHSI COCTaBJSIIH Ha
CastrowinHo-BpoBapeko# nunun —40 nap noe3fioB B 4ac (NpOEKTHast
nponycksasi cnoco6Hocth 38 nap noe3noB B 4ac), Ha KypeHeBcko-
KpacHoapmefickol JuHHE —32 napel Moe3goB B 4Yac (mpoekTHast
nponyckHasi cnocoGHocTs —34 napel noe3goB B uac). Ha oGeux
JUHUSX 0GpalaloTcs! NSITHBArOHHBIE COCTABBL, T. €. CTAHIUH N0 CBOEH

- IJTAHE HCMOJb3YIOTCS HA MOJHYIO NPOEKTHYI0 MOIHOCTb. CpenHss

HaceJeHHOCTh BaroHa cocTapJsieT 67,7 4es., TeXHHYECKast CKOPOCTh —
46,4 kM/u, yuactkoBast —40,2 KM/u,

WuBeHTapHBIH MapK COCTOMT M3 BaroHos Tuna E u ux moaw-
¢ukauui — BarodHos tuna 81-717, 81-714.

MertpononuTeH umeer ogHO BaroHHoe geno [lapuuua. B cragun
CTPOHTENBCTBA HAXOAUTCS BTOpoe BaroHHoe aeno OGosonb. basa
pEMOHTa BaroHOB NPUHSTA B 3KCcmayaTaumuio B 1984 r. u BhHINoOJ-
HSIeT HeoGXOJUMbIH KAUTAJbHBIH DEMOHT H TEKYIIHH DEMOHT TPEThero
o6bema, Ha cTanuusix MeTponosiuTeHa B HAcTosIee BPeMsT 1eHCTBYeT
60 s3ckanaropos pa3HbIX THIOB, 061EH NJHHOH JIECTHHYHOIO MOJIOTHA
6oJsee 10 KHIOMETPOB.

Bce ctanuuu o60pyAOBaHBl aBTOKOHTPOJIbHBIMH MYHKTaMH, MOHe-
TOpa3MeHHbIMH aBTOMAaTaMH, THIOBLIMH CBETOBBIMH YKa3aTeJsIMH H
NHKTOrpamMMmami, Ha CTaHLHMsX 32[1eHCTBOBAHO LEHTDPaJH30BAHHOE H
MECTHOEe TPOMKOrOBOPsillle€ ONOBEleHHe, YacTb CTAHUUH OCHaleHa
nepeHocHeIMH pagHomukpodoHamu. MHpopmalus gaercss Ha PyCCKOM
H YKDaHHCKOM $i3BIKaX.

Jluuuu MeTponosureHa o60pynoBaHbl aBTOGJOKHPOBKOH U AHCHET-
4epPCKOH LeHTpa/su3anuel cTpenok u curianoB. CTaHUHMH C NYTEBBIM
pPa3BHTHEM M NyTeBble YCTPOKCTBA 3JeKTpojeno 060pyA0BaHbl TaKXke
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YCTPOHCTBAMH MaplUpyTHO-peseiiHol neHTpanu3anuu. CoBMeleHHble
TATOBO-MOHU3UTENbHbIE NMOACTAHUHH PaboTaloT Ha TeJeyNnpaBJaeHUH.

Ha merponoanTeHe npoBoauTCsl LiesieHanpas/eHHast pa6ora mno
MOBHILIEHHIO COAEPXKAHHUS TEXHHUYECKHX CPEACTB H YJYYIIEHHS! Ka4ecT-
Ba& NMepeBO30YHOrO NPOLECCa Ha OCHOBE BHEAPEHHST HOBEHIUHX HOCTH-
JKeHHH HaYKH M TexHHKH. [J1aBHasi HanmpaBJeHHOCTh 3TiX palor —
JalbHeiilllee NOBLILIEHHE NMPOH3BONUTENbHOCTH TPYAA 3@ CYET BHICBO-
6oxneHnsl 0o0CJaYyKHBAIOIero nepcoHasa, COKpalleHHe 3IKCrnayara-
[IHOHHBIX PAacxoJ0B, MJIAHOMEPHBIH DOCT KYyJbTYpPbl OOCHYXKHBaHHS
HACeJeHHS! H HA OCHOBE 3TOro MHOBBIIIEHHE 3(PPEKTUBHOCTH DaboThl
meTpononuTeHa. [Ipumepamy BHepeHUsT HOBEHIIMX NOCTHAKEHHHA Hay-
KH U TeXHHKH SIBJSIOTCS:

nepesos 3CKanaTopoB H CaHHTapPHO-TEXHHUYECKHX YCTPOHCTB Ha
TeJeynpaB/eHne C UEeHTPaNbHBIX AHCHETYEPCKHX MYHKTOB;

BHepeHHe Ha JHHuSIX MerponoauTeHa cuctembl APC, no3possio-
el MauMHUCTaM BOAWTb Moe3fa 6e3 NOMOIIHHKOB;

o6opynoBaHue CTaHUUH YCTPOHCTBAMH @BTOMATHKH U TeIeMeXaHu-
Ku ansi aBuxkeHust moe3nos (ATJIIII) ¢ umeHTpa/nn30BaHHLIM pa3me-
meHneM o0OpyaOBaHHS HA CTaHIHSIX;

060py10BaHHE 3CKaNaTOPHBIX CTAHUHH yCTPOHCTBAMH aBTOMAaTH-
YEeCKOro KOHTDPOJSI TOPMO3HBIX MYTeH;

BHe/|peHHe aBTOMAaTH3HPOBAHHOH CHCTEMBI yUeTa Pacxosia 3JeKTpo-
sueprun MUC3-2 u rteneynpas/isieMblX 3aMmblKaTeseH KOHTaKTHOH
CeTH (C NMpPUMeHEHHEM B KayecTBe NMPHBOJA JIHHEHHBIX 3JIeKTPOABH-
raTtejied), NO3BOJHBILUEE YBETHUHTH HOUHOE «OKHO» H NMOBLICHTH NMPOU3-
BOJHUTE/JBHOCTh TPYAa HOUHHIX CMeH Ha 129;

BHe/peHHe COBpPeMeHHOH CHCTeMbl aHaJu3a NacCaXHpPOMOTOKOB,
NPOBOAUMOTO MO [A@HHBIM ONEPaTHBHOIO y4eTa C IOMOIHbLIO Beco-
H3MEDPHUTEIbHOTO YCTPOHCTBA, MO3BOJISIOUIErO H3MEDSITh U PErHuCTPH-
poOBaTh HaCeJeHHOCThb Moe3ja B NPOLECCe ABHIKEHHS, H KOMILIeKca
YCTPOHCTB MO y4eTy yucJ/a maccakKupoB Ha CTaHIHUSX;

BHEDEHHE HOBOH METOJHKH COCTaBJIEHHSI MeCSUHbIX rpadHKoB
paboTsl JOKOMOTHBHBIX 6purajg ¢ nomolpio DBM, no3ssossiomein
yJAYYIIHTh HCHONB30BaHHe pabovyero BpeMeHH MalLIMHUCTOB H CHH3HTb
KOJIHYECTBO CBEPXYPOUHBIX PaboT;

060pyAOBaHHe [eHTPAJbHOrO nepecago4yHoro yana cr. Kpema-
THK — CT. [lnomane JKoBTHeBOH peBOJIOIHH CHCTEMOH Teseob3opa
Ha 6a3e teseycranosok [1TY-57;

000pyJOBaHKE CTAHI UK YHHUBEPCUTET (BNepBble HA METPOMOJIHTE-
wax CCCP) cucremoil ynpaBienusi paGoOTOH CTaHUHH C ONEpPaTop-
CKOTO NMYHKTa C MpHMEHEHHEeM TeJeBHAeHHS.

Kpome Toro, saBepiieHsl paGoThl N0 BBOJLY B 3KCHJAYyaTaiuio
Ha CasTownHo-bpoBapckoH sMHHE aBTOMAaTH3HPOBAHHOH CHCTEMbl
ynpaBJeHusi u OGCIyKHBAHHSI CAHUTAPHO-TEXHHYECKHX YCTPOHCTB
Ha 6ase MHKPOOBM u cucrembl Tenemexanukd. B mnociepyrouiie
rojbl NATHIAETKH OyAyT BbinosHeHbl paborsl no BHeapeHuio ACY-TII
CaHUTapHO-TeXHHUYeCKHx ycTpokcerB KypeHescko-KpacHoapmelckon
JIHHHH B BCEro 3CKaJjaTtoOPHOro XO3sIHCTBA.
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Benytcst Takxke paGoThl no o6opynoBaHuio CesitomHHO-Bposap-
CKOH JIHHHK CHCTEMOH aBTOMATH3HPOBAHHOTO KOHTPOJS 38 AOMYCKOM
paGOTHHKOB B TOHHeNb MOC/TE CHATHS! HANPSIKEHHS, 4TO MNO3BOJIHT
YBEJHYHTh NPOTSI)KEHHOCTh HOYHOTO «OKHAa» JI/151 PEMOHTHHIX H NPOQH-
JIaKTHIECKHX palorT.

KonnekTus MeTponoJHTeHa MOCTOSIHHO PaboTaeT Hal DelIeHHeM
BONPOCOB HapallHBaHHs MPOMYCKHOH CIOCOGHOCTH JHHHHA. 3aBepiue-
Hbl paGOTHI 110 BHEPEHHIO cHCTeMbI peaepBHpoBanusi APC (BHexpeHHIO
AyOaupYyIoLero aBToHoMuoro yerpoictsa JIAY-APC) na CBATOLIHHO-
BpoBapckofi HHHH, YTO MO3BOJIHT NEPEHTH HA HCIOJb3OBAHHE CHC-
templ APC B KayecTBe OCHOBHONO CpeICTBAa OPTraHH3aiHH JBHXKe-
HHSI C BBIK/IIOYEHHBIMH CBeTOGOPaMH H aBTOCTONAMH aBTOG/IOKHD OBKH,
YTO MOBBICHT IMPONYCKHYIO cnocoGHOCTH JuHHH ¢ 40 10 48 nap
N0e3/10B B 4ac.

PaGorHukamMn MeTponosuTeHa pa3paboTana MW BHeApeHa cxema
KPaTKOBDPEMEHHOTO OTKJ/IOYEHHS] CHCTeMbl MPOTHBOCKATLIBAHHS MPH
TporaHu# mnoesjga ¢ Mectra Ha CBsITOLIHHO-DpOBapckod JIMHHH, 4TO
M03BOJIsieT 3KOHOMUTh B roi Gosiee | MJH. KBT-4 3J€KTPO3HEDTHH.

IlpoBenenne KoMnaeKca Mep MO MOBBIIEHHIO NPOH3BOAHTENbHOCTH
Tpyaa u 3¢dekTHBHOCTH pabOTH MO3BOJHJO CHH3HTH 38 TOMbl OIMH-
HaAUaTOH MSITHAETKH YHCJIEHHOCTh 3KCIJIYyaTalHOHHbIX PaGOTHHKOB
a0 90 yenoBek Ha | KM JIMHHM, YTO SIBJASIETCST JIYYIIHM MNOKa3a-
TeJieM [JIs1 METPONOJIHTEHOB CTpaHbl, ofecrnedHTh OG€3/0TaLHOHHYIO
pa6oTy METPONOJHTEHA H NOJYYHTh MPUOLLIL MO NEPEBO3KaM.

4 55. MpomniliAeHHOE TEACBHAEHNE,
TeACYNpPaBACHNHE W CBR3bL

Ha wmeTpononuteHax B CBSI3W C INOCTOSTHHBIM DAa3BHTHEM CETH
¥ YBEJHYEHHEM NPOTSI)KEHHOCTH JIHHHH HEYKJIOHHO BO3pacTaloT nacca-
XKHUPOMOTOKH, 4TO TpeGyeT yCHJEHHsI KOHTPOJsi 3a paboTodl 3ckana-
TOPHBIX HAKJIOHOB, aBTOM aTHYECKHX KOHTPOJNbHbBIX NYHKTOB, GoJiee orne-
PATHBHOTO yNpaBJeHHsI MacCa)KHPOMOTOKAMH HA CTAHIIHMAX.

Perienue 3THX BONpPOcoB ofseryaercs NpHMeHEHHEM Ha MeTpoIo-
JIUTEHAX MPOMBIIIJIEHHBIX TeTEeBH3HOHHBIX CHCTEM. 3a1auH, peliaemble
C MOMOIIBIO TEJEBU3HOHHBLIX CHCTEM, MOXKHO YCJOBHO Pa3/le/IHTh Ha
TPH TPYNIbL:

noBblieHHe Ge30MacHOCTH NacCakHPOB;

onepaTHBHOE YyNpaBJeHHe NaccaKUPONOTOKaMH;

ofecreyeHne NaccakupoB HeOGX0AUMOH HHGOPMaIHEeH.

Ha MeTponosiTeHax MHpa NPHMEHSIIOTCS! TEI€BH3HOHHBIE CHCTEMbI
KaK [Js1 pelleHHs] OT[eJbHBIX BhLILIENEePEUHCIEHHBIX 3aja4, Tak H
BRIMOJHEHHS] MHOTOLEIEBLIX NMPOrpaMM.

Ha namux MeTpononutesax uIHpOKOe NPHMEHEHHe HAalllJHE MHOIO-
LeJeBble TeJeBH3HOHHBIE CHCTEMBl. YUYEHbIMH TPAHCNOPTE B COADY-
JKECTBE CO CMEeNHANHCTAMH METPOIOJHTEHOB NpopaboTaHbl BO3MOX-
HOCTH HCIOJIb30BAHUS MPOMBIILIEHHOTO TeJeBHICHHUS B CHCTEME YIIPaB-
JeHHst pa6oTOH CTaHIHH.
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[Ipumenenne TeNeBHEHHS O3BOJSIET CO34aTh CHCTEMY LEHTPaMH-
30BaHHOTO YNPAaBJIEHHS] TEXHOJOTHYECKHM MPOLECCOM CTaHLHH, ofec-
NeyHBaloONlyl0 KOHTPOJIbL 38 pacnpeje/eHHeM [accakKHPONOTOKOB,
nepeMeleHHeM MaccakHPOB Ha BXOJHBIX H BhIXOAHBIX IIOLIAZKaX
3CKaJIaTopoB, COGMIOEHHEM DEXHMa NMPoXona paGOTHHKOB METPOIo-
JIHT€HA B TOHHEJNb H MoANNAaThOpPMeHHble MOMELeHHUs!.

Ha ocHoBanuH mnoctynamoieil BHIEOKOHTPOJNBHOH HH(DOPMALHH
cHcTeMa obecrneuHBaeT:

onepaTHBHOE yNpaBJjieHHE 3CKAJaTOPaMH;

3KCTPEHHOE 3aKPLITHE BhIXOLHBIX CBETO(YOPOB NPH HEOGXONHMOCTH
3ajlepKKH Noe3jia Ha CTaHLHH,

KCTPEHHOE 3aKPBITHE BXOMHKIX CBETODOPOB NMpH HEOOGXOMHMOCTH
CHSITHSI HaIIPSIXKEHHS! C KOHTAKTHOTrO pesnbCa Ha CTaHIHH;

ynpaBJieHHe 3JIeKTPO3aMKaMH [Bepeil MpoXoja B TOHHEJb,

ynpaBJeHHe OCBeleHHeM CTaHUHH, BecTHOloJeH, aBapHHHBIM H
pabouyuM OcCBeIleHHEM TOHHEeJEH.

TakuM o6pa3oM, BH3yaJbHbIil TEJIEKOHTPONb 3a MOJOKEHHEM e
Ha CTaHUHH [aeT BO3MOMKHOCTb HEXKYDHOMY [HCIeT4Yepy CTaHUHH
NPUHUMATL HEOOXOIHMble OMepPaTHBHBIE pelleHHs B CO3IaBIUEHCS
cHTyauuH. TeseBHIEeHHe MO3BOJSIET CKOHLUEHTPHPOBATHL YNpaBJeHHEe
BCEMH TEXHHYECKHMH CDeJCTBAMH CTAHLHH B OIHOM MeCTe, MPOH3-
BOAHUTE/NbHEE HCMOJIb30BaTh paboyee BPEMSi IePCOHANA [IPH BBINOJHE-
HHH MM TEXHOJNOTHYeckHX onepauui. Paboyee Mmecto npucneryepa
CTAHUHH, KPOMe TOro, 0o60pynOBaHO BCE€MH HEOOXONHMBIMH Cpe-
CTBaMH ONEPATHBHO-TEXHOJOTHYECKOH TENEeBH3HOHHOH CBSI3H.

Kuesckuit merpononuten B 1985 r. BHenpHs Takylo CHCTEMY Ha
CTaHIIMH YHHBEDCHTET C HCMONh30BAHHEM TEJEBH3HOHHOIO 0GOPYLO-
BaHUA NMPOHM3BOICTBA, noctamienHoro u3 BHP.

Ha JlenMHrpaackoM MeTponoJiuTeHe CTaHuHH MOCKOBCKHE BOPOTa
u Tletporpaackass o6opyn0OBaHbl OTEYECTBEHHBLIMH TeJeYyCTaHOBKAMH
tuna I1TY-61, TITY-43. BenyTcsi pa6oThl MO BHEAPEHHIO MPOMBIILUTEH-
HOTO TesIeBH/IeHHs1 HA MockoBcKOM, XapbKOBCKOM, T OHIHCCKOM MeTpo-
NOJUTEeHAX.

Buenpenre cucrembl ynpaBsiedusi paGOTOH CTaHUUH C NpUMEHe-
HHEM NPOMBILJIEHHOTO TeNeBHAEHHsSI MO3BOJSIET COKPATHTh TaKYIO
HENPECTHXKHYIO npodeccHio, Kak HeXYPHbIH MO 3CKanaropy, BCst
pa6oTa KOTOPOro CBOLHTCH K HAGMIONEHHIO 32 MEPEBO3KOH MaccakH-
pPOB MO 3CKajatopaM H B OTHENbHBIX CJydasix K NYCKy H oOcTa-
HOBKe 3CKaJaTopoB.

Cnenyomum 31anoM B pa3BHTHH CHCTEM YIPABJEHHs MaCcCa)HPO-
MOTOKaMH Ha CTAHUMSX C NMPHMEHEHHEM TeJIeBHIEHHS SIBJISIETCS nepe-
Jaya BUIEOH3006DaKeHHs! OT AMCHeTYepa CTAHLHH HA JHUCIETYEPCKHH
NYHKT yOpaBJeHHs! JHHHeH. Takasi pa6oTa npoBOAUTCS Ha MOCKOB-
cko-Tlerporpajcko# JuHHKH JIEHHHTPAJICKOTO MeTponosuTeHa. BuiGop
CTAHUMH H OGbHEKTOB HaGMIOLeHHs! OCYUIECTBJSIETCS AHCNETYEPOM
Jaunud. Takkm o6pasom cosgaloTcst GJaronpusiTHble YCJAOBHSL ISt
NPHHATHS ONEPATHBHBLIX DELIEHHH He TOJbKO B Npegenax OTHe/b-
HBIX CTaHUUH, HO H B npejeaax UeJ0H JHHHH.
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[1pHHATH pelleHdsl N0 LIMPOKOMY BHEAPEHHIO CHCTEM YNpaBJieHHs
CTAHLHMH ¢ MPUMEHEHHEM TIPOMBIIIEHHOr'O TeJeBHaeHns. B nsenanna-
TOH NMATHJETKE TAKMMH CHCTEMAaMH 6ylIeT 06GOpyaoBaHO 0KoJ0 50%
CTaHIHA METPOINOJHTEHOB.

[lupokoe NMpHMEHEHHE B ONEPATHBHOM YIDABJEHHH 3JEKTPH(H-
LIAPOBAHHBIMH Y4aCTKAMH HAlUIA CHCTeMa TejeMexaHHKH. C OMOLLbIO
3TOH CHCTEMBl SHEPrOJUCIETUEP OCYUILECTBJASET ONEPATHBHOE ABTOMA-
THYECKOE PEryJHpOBaHHe paGOTOH TATOBLIX NMOACTAHIHH, MOCTOB CeK-
LLHOHHPOBAHHA M pa3beAHHHTENeH KOHTAKTHOH CETH, JIMHHH 3Hepro-
obecrneueHHss W JIHHHA 3jekTpocHaGxkenus ycrpoicts CLIb, cBsizu
U aBTOMAaTHKH. TejeynpapjeHde B 3HAUNTENbHOH CTENEHH O6Jieryaer
paboTy 3KCIUIyaTallMOHHOTO NEPCOHa/a, COKPAUAET A0 MHHMMyMa
BpeMsl HAa BK/IOYEHHE H OTKJIOUEHHE 3HEProyCTPOHCTB, YTO M03BO-
JSIeT MOBBICHTh NMPOHU3BOJMUTENbHOCT TPYZA H MPOMYCKHYIO CIOCOG-
HOCTb JIMHHA. }

Annapartypa TejeMeXaHHYECKHX YCTPOHCTB HMEET OCHOBOH TpaH-
3HCTOpHBIE, IOTHYECKHE H (DYHKIIHOHA/IbHBIE 3neMeHTh. Cama cucTemMa
COCTOMT H3 MOACHCTEM C BPEMEHHBIM H YaCTOTHBIM Dasge/eHHeM
curHaJoB. B coctap annapaTypbi BXOAAT YCTPOHCTBA CHIHATH3ALHH,
yIpaBJeHHs, TeJIeH3MepeHHs, annapaTypa KaHaloB CBSI3H C YCHJIH-
TENSIMH, PETHCTPUPYIoiIas annapaTypa, AHCIETUepckoe TaGJo ¢ myJb-
TOM-MaHHITYJISTOPOM..

BajkHoe MECTO B CHCTEME OPTaHH3aIHH ABHXKXEHHS 110€310B Ha MET-
PONOJIMTEHAX OTBOJHMTCH YCTPOHCTBaM, 0GeCNeYHBAIOLIHM ONEpaTHB-
HYIO CBSi3b PaGOTHHKOB, CBAA3AHHBIX C [BHXKEHHEM MOE3/0B.

OcHOBHBIE BHIABI TEXHO/JOTHUECKOH CBSI3H Ha METPOINOJIHTEHAX
CTPOSITCA MO OHCHETYEPCKOMY MNpPHHIMNY, NMPH KOTOPOM [HMCIETUYEpHl
Pa3iMYHbIX CAYXKO6 MOCTOSTHHO MOJLEPKHBAIT CBA3b C SKCmayara-
LHOHHHIM nepcoHasnoMm. K TakuM BHIaM TEXHOJOTHUECKOH CBS3H OT-
HOCATCH IM0€3JHas JHCIerT4YepcKas, 3JeKTPOojHcHeTYepPcKas, 3cKaja-
TOpHasi, CAaHHTapPHO-TeXHHYECKas.

[ToeagHoit mucneT4epckodl cBA3bID OOOPYAYIOT KaXAYIO JHHHIO
AN MePEroBOpPOB MEXAY TMOE3[HBIM JHCIETYEPOM H NEXKYPHBEIMH
0 CTAHIHAM, I1€XYPHbIMH [0 I0CTaM 3JIEKTPHUYECKOH LEHTPaJNH3ALHH,
6pHragHpaMH U OINEpPaTOpaMH NMyHKTOB TEXHHYECKOTO OCMOTpa IOA-
BHXKHOTO COCTaBa, NEXYPHBIMH MO 3jekTpoaeno. [IpomexyTounbie
MYHKTBl 3J€KTPOJHUCIIETYEPCKOH CBSA3H YCTAHOBJIEHB HA TATOBBIX
MOACTAHUHUAX, B NMOMEIUEHHSAX AeXYPHBIX N0 jeno. CaHHTapHO-TEX-
HHUYecKas H 3CKajlaTOPHAs BHIbI CBA3H CTPOATCH H3 YCJIOBHS ynpas-
JIEHHS! OJHHM JMCTIETYEPOM HECKONbKHMH JHHHAMH. [IpoMexyrounbie
MYHKTHl CBSI3M pa3MEILAlOTCs B KaMepax TOHHEJbHOH BEHTHJISILHH,
B HACOCHBIX H BOLOOT/JHBHBIX YCTaHOBKax Ha MeperoHax Mexay
CTAHUHMAMH, B MALIMHHBIX MOMEIEHHSAX 3CKasaaTopoB. /s TexHo-
JIOTHYEeCKOH CBAI3M NPHUMEHsieTcsl anmapaTtypa ¢ TOHaJbHbIM H30H-
paTebHBIM BHI3OBOM. }

Bce JIHHHH METPONOJHTEHOB OGOpYAYIOTCS MOE3JHOH pajHo-
CBA3bIO, KOTODAs MO3BOJSET MOE3JHOMY [HCIETYEePYy OMNepaTHBHO
BbI3BATh JIOKOMOTHBHYI OpHrany Jio6oro noesga, a JOKOMOTHBHOH
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Opurajge BHI3BaTh MOE3JHOTO [HCNETYEPa ¢ JIOO0H TOUKH JIMHHH.
L1t opraHM3anud PajHOCBS3H HCIOAb3YETCS BOJHOBOJ, MPOJOXKEH-
HBIH BIOJb JIMHHH, H DaJHOCTAHIMH, NPHMEHSIEMbIE HA JKeJe3HO-
AOPOXKHOM TpaHcnopTe. [as 3anucH ¥ (HKcalHHd MO BPEMEHH BCEX
NE€PEroBOPOB AHCNETUEPOB C 3KCIYATANHOHHBIM MEPCOHAIOM HCIIO/b-
3yeTcsi annapaTtypa MarHMTHOH 3BYKO3aIHCH COBMECTHO C H3MepH-
TE€/J€M BPEMEHH.

PaGornuky, HaxoasuHecsi B TOHHENE, MOTYT CBSA3AThCS € THCIET-
Y€pOM IO TOHHEJNLHOH TEXHOJOTHYECKOH CBA3H C IIOMOLIbIO Teje-
(GOHHBIX aNnmapaToB, YCTAHOBJEHHbIX BIOJNb JHHHH Yepe3 Kaxible
150—200 M, a Takxke B Topuax craHuui. IloeagHo# JUcIeTuyep
CO CBOEH CTOPOHBI MOXKET BHI3BATh JIOGOro paGOTHHKA, HAXOAsALLe-
rocsi B TOHHEJE, K annapaTy TOHHEJIbHOM CBS3H.

CBsisb PaGOTHHKOB METPONOJMTEHOB MeXAy cO6O0i OCyLIecTBS-
€TCA N0 aJAMHHHUCTPATHBHO-XO3AHCTBEHHOH CBSA3H C IOMOUIBIO &B-
TOMATHYECKUX TeJedOHHBIX CTAHLHH.

Cranuu¥ oCHamw@lOTCS MECTHBIMH BHIAMH CBSI3H: CTPEJOYHOM,
5CKaJIaTOPHOH H [PYTHMH C HCHOJIb30BAHHEM KOMMYTATOPOB, KOTOpHE
YCT@HaBJIHBAIOTCS B NOMEILEHHAX NEXKYPHBIX 1O MOCTaM 3JEKTpPH-
YECKOH LEHTPa/IM3aLHH, AEXKYPHBIX MO CTAHUHH, H O6ECNeuHBaloT
CBA3b MEX]Y TEXHHYCCKHM MEPCOHANOM HA CTAHUHAX H B 3JIEKTPO-
zemno. [ocTosiHHoe yBenHueHHe oGbeMa Macca)HPONEPEBO3OK NMOTpe-
6OBaJIO pEUIEHHs] 3alay YJYUYileHHs PerylupoBaHHS MaccaXkHpo-
NOTOKOB, YCHJEHHSI KOHTPOJisi 3a paboOTOH KOHTPOJSBHO-TPOINYCK-
HBIX MYHKTOB, 3CKaJaTOPHBIX HaAKJIOHOB, HAGJIONEHHS 3a MaccaxH-
pamH Ha miat@opmax. OTH 3alayd PEIIAIOTCS C MOMOILBIO YCTPOHCTB
TeNeHab 01 eHHS.

B Hacrosimiee BpeMsi Ha METPONOJHTEHAX HAXOMUT NpHUMEHeHHe
cHcreMa ynpapiendsi pa6orofi craHuud (CYPCT) ¢ npumenennem
TeJeHab 10 IeHH .

Cucrema CYPCT Bkimouaer B ce6s TEXHHUYECKHE peIIeHHA H
YCTPOHCTBA, KOTOPbIE NO3BOJISAIOT C ONEPATOPCKOTO MyJbTa CTAHIHOH-
HOTO IHCHETYEPa OCYUIECTB/IATH HENPEPLIBHBIH KOHTPOJIb 38 COCTOSIHH-
€M NaccakHPONOTOKOB B 30HE aBTOMATHYECKHX KOHTPOJIbHBIX NYHKTOB,
BEPXHEH H HHXKKHEH M/I0NIA10K 3CKAIaTOPOB, MaccaKUPCKAX NAATHOPM
1-ro ¥ 2-ro nyredi W pacmpeieaHTeNbHOro 3ana craHudu. Onepa-
TOPCKHH MYJNbT CTAHIHOHHOIO AMCIETYEPA OCHAIIEH CBSA3bIO C MOE3-
HBIM JHMCHETYEPOM, 3JIEKTPOJHCHETYEPOM, 3CKAJATOPHBIM AHCIIeTYE-
powm, TesleOHaMH MECTHOH H aIMHHHCTPATHBHO- X035 HICTBEHHOH CBSI3H,
a TaKKe YCTPOHCTBOM I'POMKOrOBOPSILIErO OINOBEIIEHHS MO CTAHIHH.
Cucrema CYPCT nossoasier ympaBasitb: npuGopamu CILIB, nepe-
KPBIBAIOUIHMH BXOJIHbI€ M BbIXOJHbIE CBETOMOPHI MO KaXIOMYy H3
MyTeH, YCTPOUCTBAMH 3KCTPEHHOIO CHSITHS HATDPSXKEHHS C KOHTAKT-
HOTO pe€/bCa CTAHIHOHHBIX NMYyT€H nMPH BO3HHKHOBEHHH HENpENBHIEH-
HbiX cHTyauud. C myabra CTaHIMOHHOILO [MCIIETYEPA OCYIIECTBJIS-
€TCA JUCTAHUHOHHOE YNPAaBJ/IEHHE OCHOBHBIM H JONOHHUTENbHBIM OCBe-
IIEHHEM TOHHE/IEH, a TakxKe YNpPaBJEHHE YCTPOHCTBAMH KOHTDOJS
npoxoga B TOHHENb (YKIIT).
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[lpy BO3HHKHOBEHHH aBapHHHOW CHTyalliH Ha 3CKajJaToOpe CTaH-
[IAOHHBIE JAMCIETYEP MOXET OCTAHOBHTb €ro M BKJIOYHTb IOCJE
paspeleHHsi 3CKaJaTOPHOro AHCHeTYepa.

YerkoMy BHIONHEHHIO IpadHKa JBHKEHHS N0€310B CIOCOGCTBYET
CHCTEMa eMHOTO BpeMeHH. B Topuax CTaHUMHA Hal MyTAMH IO X0y
[BHXKEHHsI NI0€3/]a YCTAHOBJIEHB! JEKTPOHHbIE Ta6J0 C 5-CeKYHIHBIM
OTCUETOM BPEMEHH H CYETUMKaMH MEXII0€3JHOro HHTEpBaJa. Tou-
HOCTb €JHHOTO BPEMEHH Ha METPONOJIHTEHaX ofecreduBaercsi LIeHT-
paNbHOH 3J1€KTPOUACOBOH CTaHIHeH, KoTopasi GOPMHDPYET H MOChLIAET
Ha CTAHLHOHHbIE YCTPOHCTBA |-CeKyHAHbIE, 5-CeKyHIHBIE H 1-MHHYT-
Hble MMITYJbChI.

Ha lieHTpa/bHOH 3J€KTPOYACOBOH CTAHUHH YCTAHOBJEHH Mep-
BHUHbIE KBapIlEBbIe 4achl |-TO KJacca TOUHOCTH, KOTOPbI€ BhINOJIHEHB!
Ha COBpEMEHHOH 3JeMeHTHOH 6ase. B HacTosiiiee BpeMsi HayaT BbIIYCK
HOBBIX KOMILIEKTOB 4YacOB, KOTOpDble BBHIIOJIHEHbl Ha ra30pa3palHbIX
WHIMKATOPAX H HHTErpajbHbIX MHKPOCXeMax, YTO 3HAUHTEJNbHO yBe-
JHUMBAET HX HapabOTKy Ha OTKa3.

Il apTOMaTH3alMH KOHTPOJIS ONJIaTH MpOe3a H PeryanpoBaHHs
MaccaXHPONOTOKOB Ha CTAHUMSAX NMPHMEHAIOTCH YCTPOHCTBa mnacca-
XKHPCKOH aBTOMaTHKH, BblmyckaeMble OIBITHBIM 3/J€KTPOMEXaHHUeC-
KMM 3aBOZOM MOCKOBCKOTO METpONo/HTeHa. ABTOMaTHUECKHE KOHT-
pOJIbHbIe NMYHKThl YCTAHABAMBAIOTCS B BECTHOIJSAX CTAaHIMH METpO-
[OJMTEHOB MO BXOAY H BBHIXOAY NacCaXHPOB H IpelHa3HadaloTcs
JJS MPefoTBPALIEHHs MPOX04a Ha METPOMOJHTeH 6e3 omaathl. [lis
pa3MeHa Mouer noctouHcrBom 10, 15 u 20 xon. Ha CTaHUHAX
YyCTaHABJHBAIOTCA MOHETOPa3MEHHBIE aBTOMATHI.

Jas o6aerdeHuss Tpyda pabGOTHHKOB KacC Ha METPONOJHTEHaXx
HallJM LIHPOKOE MPHMEHEHHE MauiHHB ISl cueTa MoHeT. [Ipume-
HSIOTCS MeXaHHYECKHEe CUETHble MallHHbl M MAalIHHbl CYE€Ta MOHEeT
C 3JeKTPOHHO-CUETHBIM YCTPOACTBOM.

YeTpoficTBa Macca)upPCKOi aBTOMATHKH MOCTOSIHHO MOAEPHH3HPY-
torcsi. Paspa6oTan yHH(HIHPOBAHHbIA aBTOMATHYECKHH KOHTD OJIbHbIK
NYHKT, pa6oTaomui B 0604X HaNpaB/JeHHAX H BBINOMHSIOWHA (YHK-
LM KOHTPOJIS Kak [0 BXOLY, TaK H 110 BHIXOJY NaccaXHpoB. Beayres
pa3pabOTKH aBTOMATHYECKOTO KOHTPOJBHOTO MYHKTA C KOJHPOBAHHBIM
MArHUTHBIM TPOE3AHBIM GHJIETOM, YTO NMO3BOJHT YNPOCTHTh CHCTEMY
OnJaThl Mpoe3la Ha MeTPONOJHTEHaX.

§ 56. ToBnimenne HAKEKHOCTH MOABHIKHOIO COCTABA
H 3CKaJaTopos

OnHo#i M3 BaXKHEHIIHX 3afau 3KCIIyaTalHOHHOH AeATeNbHOCTH
METpPOTIOJNHTEHOB SIBJSIETCS OPraHHW3anisl HaJeXHOH H Gecrnepe6oiHol
paGoThl Bcex TEXHHUECKHX YCTPOHCTB H YCTaHOBOK, Npexie BCero
METPOBArOHHOr0 MIOABHXKHOrO COCTABA H 3CKANATOPOB, & TAKKE YKPEII-
JIEHHS! PEMOHTHON 6a3bl AJs HX cojepxahua. C 3ToH ueapio Ma-
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HHCTEPCTBOM NyTeH COOGieHHs YTBEPXKIEHB HOBblE MeXPEMOHTHbIE
npoGeru BaroHOB METPONOJIHTEHAa H HOPMbI COAEPKaHHSI 3CKATATOPOB.

Ha ocHoBe a/1uTe/IbHOrO onbiTa 3KCI/yaTauK MOABHKHOTO COCTA-
Ba INPEIYyCMOTPEHO YBEIMYEHHE MEXKPEMOHTHOro npoGera BaTOHOB
tina E v ux Moaudukaumii MeXay KamuTanbHbiME BuAamu KP-1
¢ 700 mo 1050 thic. kM u KP-2 ¢ 2800 no 3150 thic. kM. [lpu 3ToM
nocJie BbINOJHEHHS KallUTaJbHOTO DEMOHTa BaroHOB IpH mnpobere
700 ThIC. KM OHM MoOABepraloTcsi Tekyumemy pemonty TP-3 BTOporo
006beMa, KOTOPhI OTJHYAeTCS OT CYLIECTBOBABIIErO PaHee TEKYLIEro
pemonTa TP-3 nepBoro o6bemMa HEKOTOPHIMH [ONOJHHTEJIbHEIMH Pa-
60TaMH.

Ha cerogusmuuit 1eHb Ha METPONONMUTEHAX CTPAHB 3KCIIYaTUPY-
ercsl Gosiee 700 sckanaTopoB 27 pas/jHYHBIX THIOB H MOAH(DHKALHMH.

Tunel 5ckanaTopoB pa3HyalOTC MeXAY cO60H BHICOTOH MOAbeMa
M KOHCTPYKLMEH OCHOBHBHIX Y3/10B NpPHBOAa, [V1aBHOTO BaJja, Halpas-
JSAOWHX XOA0BOr0 MOJOTHA, NMOPYYHEBOIO YCTPOHCTBa, HATSIXKHOH
CTaHUHH, CXEMOH 3JIEKTPONPHBOAA. YT0OJ HAKIOHA 3CKaJlaTopa K ro-
pH3OHTY cocTaBasieT 30°. Bulop Takoro yriia Hak/JOHa BLI3BaH TeM,
4TO B 3TOM cJydae ofecrnedynBaeTcs HauGosee PallHOHAIbHOE COOTHO-
LIeHHe pa3MepoB CTYNEHH ONPEAEJEHHOH BBICOThbI H TVIYGHHBI (IL1O-
manake). BeicoTa 3cKaNaTOPOB MO BEPTHKANH 3aBHCHT OT TJIyGHHBI
3anoxeHusi crauuui. Haum6osmbmasi BeicoTa 65 M. B cBS3d C TeM
4TO H3TOTOBHTh 5CKAJIaTOP AJS TAKOH BHICOTH OA'BEMA OUEHD CJOKHO,
Ha CTaHUHAX T[NyGOKOro 3a/M0XKeHHSl yCTaHaBJIHBAIOT 3CKAJaTOPhl
KackajHble, MEHbiIEH BHICOTH. [IpHMEPOM TaKOro pacronoXeHus 3cKa-
JIATOPOB MOTYT CJAYXHTb cTaHuud KpacHeie popora u Taranckas
MoOCKOBCKOro MeTponouTeHa.

Pecypc pa6oTsl 3cKanaTopoB XapakTepPH3YeTCs KOJHYECTBOM KH-
JIOMETPOB npobera H KOJHYECTBOM 4YacoB PaboOTh B roi. AHajau3
NaHHBIX O paboTe€ 3CKanaTOPOB MNOKA3bIBAET, UYTO HHTEHCHBHOCTh
HX HCMOJb30BaHHS MOCTOSIHHO YBeJIHYMBaeTcsl.

Hauunasi ¢ 1978 r. Ha crTaHuHsIX METPONONHTEHOB YCTaHABJIH-
BalOTCA 3CKa/aTopbl HOBOH cepuu DT (3cKanaTop TOHHEbHBIE),
CIPOEKTHPOBAHHLIE H H3TOTOBJAEHHBIE JIeHHHI'PaACKHM NPOH3BOACT-
BEHHbIM OGbeJHHeHHEM «JIeHnombeMTpaHCMall».

MexXBeLOMCTBEHHO! KOMHCCHEH OCYLIECTBJEHA IpHEMKa MOJep-
HH3MPOBAHHOIO 3cKaJjJaTopa TOHHeabHoro tuna 3T-5M, ycTaHosaen-
HOro Ha craHumH YepraHoBckasi MOCKOBCKOrO METPONOJHTEHA.
DTOT 3CKaJaTOP MMEET Psifi KOHCTPYKTHBHBIX NMPEHMYILECTB 1O CPaB-
HEHHIO C CYHIECTBYIOLIMMH TOHHEJbHBIMH 3CKajsaTopaMmu THma IT:

NPHBOJ 3CKa/aTOpa — OJHOPELYKTOPHHH Ha 6a3e TPexCTyneH4a-
TOTO LUHJIHHIPHYECKOTO DEIYKTOpPa C THXOXONHBIM [JIABHHIM BaJsiOM;

TODMO3HO€ YCTPOHCTBO BHINOJHEHO Ha Gase 3JeKTPOMarHuTa
KMT;

JHAMETPbl HATSAXKHOH H TATOBOH 3Be3/l0YeK YBETHYEHBI C LEJbIO
60Jiee IVIABHOTO ABHXKEHHS JIECTHHYHOIO MOJOTHA;

paiHycH KPHBOJHHEHAHBIX YUacCTKOB Tpacchl JJECTHHYHOTO MOJIOTHA
YBEJIHUEHB ¢ 3 10 4 M;
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HATSKHOE yCTEOﬁCTBO JIECTHHYHOTO MOJIOTHA BHIMOJHEHO C NPY-
XKHHHOH HaTAXKKOH;

NOPYYHEBOE YCTPOHCTBO CHAGXKEHO ABYMS TPY30BHIMH HATSKKAMH
06ecneynBaoIMMH [JIaBHOE [BHXKEHHE TOPYUYHS;

Tpacca paGoueH BETKH MOPYYHS BHINOJHEHA HA OCHOBE JaTYHHHIX
HANPaBJAIOMHX NPAMOJHHEHHBIX YYAaCcTKOB H Ha OCHOBE MEIHBIX
HaMNpaBJAOILHX Ha KPHBOJNHHEHHBIX yyacTKax;

GamocTpasa BHIOJGHEHAa Ha 6aszeé ajlOMHHHEBBIX NpPOdHAEH H3
(aHephl, OKJICCHHOH ¢ IBYX CTOPOH IL1ACTHKOM;

yMeHblUIeHH rabapuThl H Macca 3cKajiaTopa;

BBeJeHa GJIOKHPOBKA, HCKIOYAOLIaA HENPABHIIbHbLIE 1eHCTBHSA 06-
CJY>KHBAIOLIETO NEepPCOoHajia NPH PEryJHpoBKEe 3amaca XO4a sKOps
3JCKTPOMACHHTA;

HCKJHOYEHA BO3MOXHOCTh HENMPaBHAbHHX JCHCTBHH 06CHYXH-
BalOILEro nepcoHasta npu pabore ¢ aBapHHHEIM TOPMO30OM, IPEIYCMOT-
PeH H pAnL APYTHX YCOBEPHIEHCTBOBAHHH,

Y sckanartopoB Ttuna 3T-5M cKOpOCTh JIECTHHYHOTO IIOJIOTHA
cocrasser oT 0,72 1o 0,94 M/c B 3aBHCHMOCTH OT BHICOTH MOABEMA
3cKaJjaropa.

Ha merpononurenax cTpaHb Npojposkaercs gajibHeiiliee 060py-
LOBaHHE 3CKaaTOPOB YCTPOHCTBAMH aBTOMaTHYeCKOro mycka (A1),
B skcnnyaraunuu Haxomurcs 137 sckanaTopoB, 0G6OPYIOBAHHHX yKa-
3aHHBIM YCTPOHCTBOM, H3 KOTOPhIX: Ha MockoBckoM — 57, JleHuH-
rpaiackoM — 13, KueBckom — 22, T6unucckom — 21, BakHHCcKOM —
9, XapekoBckoM — 7, Tamkenrckom — 5 u EpeBanckom — 3.

Ha Mockosckom Merponosurene (crannusi [lymkuuckas) ycra-
HOBJICH H CMOHTHPOBaH cleJAmHd (GYHKIHOHAABHEH 3CKaJaTOPHHIH
aBromar (AC®DI), koTophili N0 cpaBHEHHIO ¢ AeficTBylomMMH ATID
HMEeT psi[ NPEHMYLIECTB: NHCTAHIHOHHOE YNPaBJeHHEe, NOBLILICHHYIO
3KCIUIYaTAHOHHYI0 HaIeKHOCTh, aBTOMATHYECKOE OTKJIOUEHHE 3C-
KaJjaTopa NpH NajeHHH NaccaxkHpa B padoHe NPHEMHOH IUIOuIaLKH
H ap.

Kak u mo6ass mauiHa, 3cKajiaTop B NPOuecce peajH3andu pa-
Goueld QYHKIHH PacXOLyeT cBOH pecypc, BCAEACTBHE 4Ero OH HYXKa-
€TCsl B MNEePHOJHYECKHX TECXHHYECKHX OOGCJYXKHBAHHAX H PEMOHTAaX.
OnHako Kak OOGBEKT TEXHHYECKOTO OOCHYXHBAHHA M PEeMOHTA 3CKa-
JIaToOp MeTPONOJHTeHA o06jafaeT GOnbWIOA ceuHbHUKOH, 3aKiio-
qauehcsa B cienylomemM:

5CKa/laTop BMECTe ¢ NAaCCaXXKMPCKHM BaroHOM o0pa3yeT eIHHYIO
CHCTEMY MNepeMenIeHHs1 JMIOACKHX TMOTOKOB INOJ 3eMJjeli H N0 pOJH
B 3TOM [MpOLECCE OHH PaBHO3HAUHbl, TAK KAaK OTKa3 H BarOHa, H
JcKajiaTopa napasidsyeT nepeBo3ouHbd npomnece. OnNHAKO, €CH BaroH
MOXHO OBICTPO 3aMEHHTb HCIIPaBHBIM, TO 3CKajaTop y6paTh H 3a-
MEHHTb HOBBHIM He/b3sl, TaK Kak OH HYXKIAeTCH B PEMOHTE Ha MecTe;

3CKaJaTOP — HCKJ/IOUHTEbHO CJIOXKHASA H [OPOrocrosiiias Ma-
IIHHa, CMOHTHPOBaHHas H paboraouasd B cBoeoGpPa3HOM IOMEHIeHHH
(HaKJIOHHOM TJ1y6OKOM KOJIOALE), B KOTOPOM YCJOXHEHO H 3aTPyi-
HEHO MPOBEeEHHE ONepPalHil TEXHHUECKOTO 0GCAYKHBAHHS H PEMOHTa;
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3CKasaTop SIBASETCS MalIHHOH, K KOTOPOH npelbABJSIOTCA Tpe-
G6oBaHHs aGCOIOTHOH GE30MaCHOCTH 1Sl JIOAEH H BHLICOKOH CTEIEeHH
6e30TKa3HOCTH NEeHCTBHS, TaK Kak HEcOOJIOLeHHEe 3THX TPeGoBaHMH
MOXKET NPHUBECTH 60JbLIOH conHaJbHbH yiepo;

3CKaMaToP METPonosuTeHa paboTaeT B MEHSIOUMIMXCA YCJOBHAX
BHelIHeH cpelbl (koje6aHHe TeMmepaTypH, BJIaXKHOCTH, JHHAMHUeEC-
KHE HArpy3KH H Ap.), BCJAEACTBHE YETO OH XapaKTEePH3yeTcs yMEHb-
walomelcss co BpeMEHeM MeXPeMOHTHOH HapaGOTKOH.

HasBauuble u gpyrue crneucHIecKHe CBOACTBA 3CKalaTOPOB Tpe-
OyoT 0co60ro moaxo4a K OPraHH3alHH H TEXHOJIOTHH TEXHHYECKOro
06CAyXKHBAHHS H PEMOHTA 3THX MAlIMH KaK IPHMEHHTENbHO K €[H-
HHYHOH Mall{He, TaK H B Macuitabe METPOINOJHTEHOB CTPaHH.

TToBHIIEHHE HAJEKHOCTH 3CKAAATOPOB MO3BOJIHIIO H3MEHHTh Ie-
PHOJHYHOCTh PEMOHTA B 3aBHCHMOCTH OT BejiHUMHB npoGera. Ilpu
npo6ere no 7500 xM ycranaBiHBaeTCA BH[ NEPHOJHYECKOrO PEMOHTA
Ne 1, npu npo6ere 10 15 Teic. kM — Ne 2, npu npobere 45 THC. KM —
Ne 3. TlepBbifl ¥ BTOPOH BHABL PEMOHTa OCYLIECTBJSAIOTCSA 3KCIJjyaTa-
IIHOHHHKAMH, TPeTHH BHI peMOHTa IPOH3BOLHTCH Ha 3aBOJeE.

IlpoBeseHHble TEXHHUECKHE MW OPraHH3alHOHHEIE MEPONPHATHS
MO3BOJIMIH YBEJHUHTh HA HEKOTOPBIX METPOMOJHTEHAX MEXKPEMOHT-
Hble CPOKH paGothl; it pemonta Ne 2 go 30—35 Tec. KM, a Ansi
pemoHta Ne 3 g0 60—65 Thic. kM. AHaqM3 paGOTH 3CKaJaTOPOB
C TakHMH HOpMamu mpobera MOATBEPAHJ NPaBHIABHOCTH 3TOrO pe-
HIECHHS.

IlepcneKTHBHBIM SIBJASIETCS KOMILIEKCHOE BHeIPEHHe [HarHOCTH-
YeCKHX CPeICTB [IJs NMOCTOSIHHOTO KOHTPOJiA 3a COCTOSIHHEM 3CKa-
J1aTOPOB BO BpeMsi paGoTH. ITO MO3BOJHT 6oJiee NPaBHIBHO OCYIIECT-
BJIATh HOPMHPOBAHHE MEXKPEMOHTHBIX CPOKOB H ONpPEIEJiATh CTENECHb
M3HOCA OeTajed H HEOOGXOLHMOCTh HX PEMOHTa HJH 3aMEHbL.

HemasoBaXHbIM (hakTOpOM TakKe sIBJISIETCSA 3aMeHa BCeX 3CKa-
JIATOPOB YCTApeBIHX KOHCTPYKIHH Ha HOBHE H IOCTOSIHHOE COBep-
IIEHCTBOBAHHE OCHOBHHIX Y3J10B H LeTaselt 3CKalaToOpoB ¢ LE/bI0
MOBHILICHAS WX HAJEXHOCTH.

OcHoBOH HaAexkHOH paboThl INOABHXHOIO COCTaBa SABJSETCA
CBOEBPEMEHHHH MpO(HIAKTHIECKHH H BOCCTAHOBHTENbHHHA DPEMOHT.
[MoaBHXKHOH cOCTAB METPOMOJSHTCHOB B HACTOsIEE BPEMS DEMOHTH-
pyeTcs C Y4eTOM HOBBIX HODM MeXKPEMOHTHHIX POGETOB H PEMOHTHHIX
LIMKJIOB, BCe KalHTaJibHEle PEMOHTH! BHINOMHAIOTCA N0 HOBOH CHCTEME,
[Ipu sTom oco6enHO 60ibiIoH 3(PGHEKT NPHHOCAT NOTOYHbIE JHHHH,
TakKWe, HaNOpHMep, KOTOPHE HCMOAb3YIOT MPH PEMOHTE BArOHOB H
OT/IeIbHBIX arperaToBs B ajekTpoaeno Jlaunoe JIeHHHTpagckoro METpoO-
[OJIHTEHA.

Ha sToM npeanpHATHH NPUMEHSIIOT KPYNMHOArperaTHHi MeTOn pe-
mMoHTa. Onepanyu Ha OCHOBHBIX MO3HIHAX CNElHaMH3HPOBAHH MO BH-
gaM 060pYIOBaHHA: 3JEKTPHUECKOTO, MEXaHHYECKOro H MHEeBMAaTH-
yeckoro. ONHT 3jieKTpoaeno JJayHoe NPUMEHSIOT APYrHe MeTPONo-
JIUTEHbl H MOHTAXKHb€ OPTaHH3ALHUH NIPH CO3JAHHH BAarOHOPeMOHTHOH
6a3bl METPOMOJHTEHOB.
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AHa/IOrHyHble MOTOYHBIE JIHHHH AEHCTBYIOT Ha HOBOH PeMOHTHOH
6ase BaroHoB B KueBe u B HOBBIX 1€xax 3aBoga 10 PEMOHTY 3J1eKTpo-
noABHKHOrO cocraBa (3P3IIC) MockoBckoro merpononuTena.

YBeJHuHBaIOUIHECS Pa3Mephl ABHKXEHHSA Ha METPONOJHTEHAX, BhI-
COKHE TPeOOBaHHA K 6e30NacHOCTH NEPEBO30K 3aCTaBJAIOT COBEp-
WICHCTBOBATD KOHCTPYKIHIO H HAJEKHOCTh IMOABHXKHOTO COCTABA.
Cosnanuble B koHue 50-X rogoB Barous! THna E YK€ He Y OBJIEeTBO-
pAIOT TeéMnaM pocTa naccaxnponepeosok. B 1977—1980 rr. 3aBogpi
NIPOMBIILJIEHHOCTH NEPeLIH Ha BBINMYCK G0/Iee CKOPOCTHBIX H BMECTH-
T€/JIbHbIX BaroHoB tina 81-717, 81-714.

OnbIT 3KCI/yaTannH MO3BONHI BHISIBUT HEKOTOpbIE clabbie y3Jibl
M OCYLUECTBHTH MOAEPHHU3ALHIO 3THX BATOHOB, I03BOJHBLIYIO IOBEICHT
HX HaJEeXKHOCTh.

Has yaydmieHns paGors 3JIEKTPHYECKOTr0 060PYI0BAHHSA HauHHAas
¢ 1984 r. Ha Baronax Moneseii 81-717 YCTaHaBJIHBAIOT 060PYAOBaHHE
MoJ  ObICTPOAEHCTBYIOLYIO H AHGGEpEeHHANbHYIO 3aUIHTY CXEeMb
BKIIOYEHHS TATOBBIX ABuratened. OJHOBPEMEHHO Ha 3THX BAaroHax
H3MEHEHA HH3KOBOJIBTHAs 3/EKTPHuECKas cxeMma, Gaarogaps yemy
MOBBIIEHA HAAEXKHOCTh €€ 3/71€MEHTOB.

B uensix panbuediiiero noBelmends HajzexHOCTH MOTOpBAroH-
HOTO TOJBHXKHOTO cocraBa Ha MOCKOBCKOM MeTPOINONMTEHE npo-
BONATCA SKCIUIyaTalHOHHbIE HCIIBITAHHSA BATOHOB, 060PY0BAHHbIX
GJIOKAMH IHTAHHS COGCTBEHHBIX HYXKJ C YacTOTOH HaNpsiKeHHS
150 T'u, 3/1€KTPOKOHTAKTHBIMH KOPOGKaMH MEXIYBAarOHHOIO COEelH-
HEHHA, BBINOJHEHHBIMH Ha 6ase lITenceNbHbIX pa3beMoB 7P-52.

Ilo npenpapurenshbiM pesysbraTam Takue YCOBEPIIEHCTBOBAHHSA
AAKT XOPOWHH >(h(hEKT, yacThb H3 HHX yKe BHEJApEHA 3aBOJaMH
B CepHiHOe MPOH3BOACTBO. [IpofonKaoTCa HembiTaHES pesnHoMeTa-
JHYECKOH MYOTBI, KOTOPAsi 0JKHA MOBBICHTb HAAEXKHOCTD H H3HO-
COCTOHKOCThb CHJIOBOLO MPHBOAA BATOHA.

B Meponpusarusx no yayuwennio KOHCTPYKIIHH BaroHOB METPOMNO-
JHTEHA GOJIbIIOE BHHUMaHHE YJeJeHO MoXKapHoH GesomacHocTd. Ha-
yHHasA ¢ 1982 r. Bce BBIMyCKaeMble H NPOXOAsiiHe KanUTaJbHbIH
PEMOHT BTOPOro o6bemMa Baronsl 06OPyAyIOT TPYAHOCTOPAEMbIM MJIaC-
THKOM BHYTPH caJioHa. Kpome Toro, 3aBOAb NPOMBILUJIEHHOCTH [10JI-
HOCTBIO NEpewsIH Ha BBINMYCK BArOHOB C METAJIMYECKHMH SiyiHKAMH
AR AKKyMyJMATOPHBIX GaTaped. IlyckoTopMosHbie pesucTopsl Tuma
K®-47-A8 3amensiior Ha K®-47A-11, nomyckamoyye noBbiIEHHbIH
narpes. C 1984 r. moesga 060pyayioT TensioBoi 3aUIMTOA MOTOp-
KOMIIpeccopa.

Ipu coBepuencTBoBanuy KOHCTPYKIIMH TIOABHXKHOI'O COCTaBa
METPONO/IMTeHa GO/IbIIOE BHHMAaHHE Y/eJsiercs VAYYLIEHHIO YCJOBHH
TPYAa MalIMHACTOB. 3a TOABI CEPHAHOrO NPOM3BOACTBA BATOHOB
81-717 U3MEHHJIOCH PACTIONIOKEHHE KHOMOK H BBIKJIIOYaTe/IeH, CTEeKJI0-
OYHCTHTEJIeH OKOH JIOGOBOH YacTH KaGHHbI MaLIHHHCTA, yJAydIuHIach
CHCTEMA PA3[ayM BO3AYXA OT NPHHYAHUTEIbHOH BEHTHJISIIIHH.

Cefivac Beayrtcsi pa6otsl mo PacliHpeHHI0 rabapUTOB KaGHHBI
MAIIMHHCTA H YIYYLIEHHIO PACMOIOKEHHS TI0CTA YIIPABJICHHS I0E3/0M.
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Ilpu cepuiiHom NMpPOH3BOJCTBE BaroHOB MOCTOSIHHO COBEPUICHCTBYIOTCS
CXeMbl INPHBS3KH 3JEKTPHUECKHX LENEH K MOE3[HOH amnmaparype
aBTOMaTHYECKOTO YIpaBJ/eHHA NOe3JaMH H aBTOMAaTHUYECKOro pery-
JHPOBaHHS CKOPOCTH.

Hnas cGopa ¥ 06paGoTkH HHGOPMAUHH O TNPHYHHAX OTKA30B
060py0BAHHA M BBHINOJHEHHS Mep, NpeaynpexAalouiHx HeHcnpas-
HOCTh BaroHOB, HECKOJIBLKO JIeT Ha3ak Oblja cosfgaHa Lientpaabuad aa-
60paTOpHs HALEXKHOCTH H JHATHOCTHKH MOTOPBArOHHOrO MOABHXKHOIO
cocraBa merponoJutedos (LIJTHI). HMapopmanuio o pa6ore BaroHos
CcOOGHPaOT B 3JIEKTPOAENO HHKEHEPBI, KOTOPble IO coodmeﬂnm\g
JIOKOMOTHBHbIX OpHraf, 3anucsiM B PEMOHTHBIX XKYpHaJax, NEPBHYHOH
CTaTHCTHYECKOH OTYETHOCTH H OOPTOBBIX XKYPHaJjax NOE3J0B COOH-
paloT Heo6XOAH MBI MaTepHaJ H exemMecssuHo HanpasJadaoT ero LIJIH]L
] aHajH3a.

Ha ocHoBe anaJsu3a uHdOpMaHH N0 OTKa3aM BarOHHOro 060pyao-
BaHHS H BMECTE C 3JI€KTPOAENO MPOBOAATCS HCIBLITAHHA YCOBEPIIEHCT-
BOBAHHbIX Y3JI0B, 10 Pe3y/IbTaTaM KOTOPHIX BHOCATCS H3MEHEHH: B HX
KOHCTpYKiHI0. Tax, 3aBOZOM-H3rOTOBHTEJ]EM Ha BaroHax MoOAeJeH
81-717, 81-714 u EM 1no npenJioxeHH!0 MeTPONOJHTEHOB BHE/[PEHO
B CepHIHOE MPOH3BOJICTBO CHMMETPHUHOE PACHOJOXKEHHE AKOpeH TA-
rOBBIX JBHraTe/ed Mo OTHOIUEHHIO K 06MOTKaM Bosdymne}umﬂ. 3ro
MO3BOJHJIO NPH BO3HHKHOBEHHH B TATOBLIX ABHTATe/sX BTOPOH rPyMNIb!
KPYTOBhIX OTHEH H Nepe6pOCOB YMEHBIIHTL BEPOSATHOCTh 0GpPa30BaHUs
JHHAMHYECKOro yjJapa B TAroBOM NPHBOJE BaroHOB.

Ha Baronax wmopgeneéi 81-717 u 81-714 Brhinycka 1983 r. pas
VAYYIUICHHSA YCJIOBHH paGOTqu JHHeHHoro KoHTakropa JIK-2 B mens
ynpaBJ/eHHsA cO60POM CHJIOBOH cxeMbl BBEIEHbl €ro OJIOK-KOHTaKThI.
B Tom xe roay nas yJaydylieHHSI KOMMYTAIHOHHBIX IPOLIECCOB B
MOCTOBOM IE€PEXOJe CHJOBOH CXEMBl Mepe] NepexOIHLIMH (MOCTOBbI-
MH) KOHTaKTOpaMH HayaJH ycTaHaBJHBaTh KPEMHHEBbie BEHTHJIH.

BoblIMHCTBO H3MEeHEHHH, BHOCHMbIX B KOHCTPYKIHIO BarOHOB IIPH
CePHAHOM H3TOTOBJEHHH 3aBOJAMH, BHEIPSETCS METPONOJHTEHAMH
CTPaHbl HA YXKE IKCIUIyaTHPYEMOM Mapke MOTOPBATOHHOTO MOJABHX-
HOro cocraBa. Bosblioe BHHMaHHe yaenseTcsl NPHMEHEHHIO jperaded
H3 CHHTETHYECKHX MaTepHaJoB B y3JaxX, Han6oJee M0[BepKEHHbIX
usnocy. [lonnamupa, Hampumep, HCrHo/b3yeTcsi B y3Jax PblYaKHO-
TOPMO3HOH Nepeaayd, TOKONPHEMHHKA H KapAaHHBIX BaJoB.

IocTosiHHBIH pocT nepeBO30K noTpe6GoBaj OT 3aBOAA CO3LaHHSA
60J1€€ CKOPOCTHOTO, 5KOHOMHUHOTO H BMECTHTEJNBLHOTO MOTOPBAaTrOHHOTO
NOABHXKHOIO cocTaBa. B Hacrosiiiee BpeMs Ha Mocxoncxm:a METpO-
NOJIUTEHE HCMBITHIBAIOTCA ceMb onbITHBIX Baronos M moxmenel 81-715,
81-716. Ha Hux 3a cuer H3MeHeHHS (HOPMBI Ky30Ba YBejHu€Ha
NaccaHPOBMECTHMOCTh, a MPHUMEHEHHE aJIOMHHHEBLIX CIIaBOB CHH-
3HJI0 Maccy BaroHa 6oJjiee yem Ha 3 T.

B nepcnekTHBe Ha BaroHax METPONOJHTEHA MPeANOoJaraercs NpH-
MEHSITb ACHHXPOHHbIH TSATOBBIH MPHBOJ, HCIBITAHHS KOTOPOTO NpO-
XOAAT Ha JIEHHHTPAJCKOM METPOINOJHTEHE, GJIOYHOE PacnoJOoKEHHE
MYCKOPETyJIHPYIOIIE# anmapaTyphbl, OCYLIECTB/ISATh YIpaBJIeHHE MOE3-
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AOM TIpH TIOMOIIH KOJOBBIX CHIHAJIO0B H MaJjoraGapHTHOTO KOHTPOJ-
Jepa, BHEIPHTh MHEBMATHYECKHH TOPMO3 ¢ (HKCHPOBAHHLIM JaBJe-
HHEM BO3JyXa B TOPMO3HOH MarucTpaju.

[Ipu ouenke HaJeKHOCTH MOABHAKHOTO COCTABa HAJ0 YYHTHIBATh,
4TO B MPOLECCE IKCIIYyaTalnUH BaroHa €ro BHIXOAHbIE MapaMeTphl
(OTHOCHTE/IBHO MOCTOSHHHIE XapaKTePHCTHKH) H3MEHSIOTCA B Pe3yiib-
TaTe H3HOCA [eTaJed H Yy3JO0B, a TakKe BCAEICTBHE [IJHTENbHOTIO
BO3€ACTBHS BHEUIHEH cpefbl (TeMmepaTypbl, BJAAKHOCTH U 3alblIeH-
HOCTH Bo31yxad). Heo6xoquMo HMETh yCTAHOBJIEHHbIE NpPeNesbl [10-
NYCKa€MbIX H3MEHEHHH HCXOAHbIX MapaMeTPoB HCXOAS U3 TPEGOBAHHH
oGecriedeHHs: 6€30MaCHOCTH ABHXKEHHS, MHHHMYMa 3KCIVyaTar HOHHbIX
pacxon0B NpH 6€3yCA0BHOM BHIIOJHEHHH TPadHKa IBHKEHHS 0E3L0B.

OnHuM M3 BaXKHBIX CBOHCTB MOJBHXKHOTO COCTaBa, OT KOTOPOTO
3aBHCHT €ro pafoTOCNOCOGHOCTD, ABJSAETCS CNOCOGHOCTb COXPaHSTh
B MPOLECCE FKCIJyaTallHH 3HAUEHHS BEIXOAHBIX IAPaMETPOB B TeUEHHE
32JaHHOTO NPOMEXKYTKA BPEMEHH B Ipenesnax AOMYCKOB.

Brixon mnapaMeTrpoB 3a mnpegesbl [ONycKa SBASIETCS OTKa3oM.
Ho oTka3 no ogHoMy mapaMeTpy WJIH OTKa3 OTAEJBHOIO y3jia He
BCerja 03HauyaeT 0TKa3 MeTPOBAroHa B IIEJOM.

JlonycTHM, 4TO METPOBArOH COCTOHMT H3 N 3JEMEHTOB, KaXKIbli
H3 KOTOPHX MOXET HaXOJUTbCA TOJbKO B OHOM H3 IBYX COCTOSHHH—
pa6orocnocob6HOM HIH HepaboTocrnioco6HOM. Toraa METPOBAroH B Ie-
JIOM MOXET HaXOIHTbCHA B r COCTOAHHSAX, YAaCTb KOTOPHIX fBJSAETCA
COCTOAHMAMH DaboTOCNOCOOGHOCTH, [PYras 4YacTh — COCTOSHHSIMH
Hepa6oTocnocoGHOCTH.

CocTosiHHe MOABHXKHOTO COCTAaBa MOXKET OHTh OMHCAHO (QYHKIHEH

()= { 1, ecnu mMeTpoBaroH pa6oTocnocobeH;
0, ecid MeTpPOBaroH He paBoOTOCHOCOGEH.

PesyabTar paGoThl METPOBAroHa MOXKeT GbITh OLEHEH C MOMOMIbIO
dyHKLHOHANa flx(f), KoTOpHH sABAsETCS CJAY4aHHOH BEJMUHHOM.
B KkayecTBe KOJHMYECTBEHHOH OIl€HKH pPe3yJbTaTOB 3KCIIyaTanHH
METPOBArOHa MOXKHO INPHHATb MaTeMaTHYECKOE OXHAAHHE 3TOro
(byHKIHOHaMNA:

M = Miflx®)]}

Takum 06pa3oM, N5 KOJHYECTBEHHOH OLEHKH Pe3YJbTaTOB 3KC-
nayataund Heo6XoAMMO 3HaThb GyHKuHOHaJ f[x(f)], KOTOpH oTpa-
XKAa€T NPeNbAB/ISAEMHE B NPOLECCE IKCIAYyaTauHH TPeGOBaHHA K MeT-
poBaroHy, COOTBETCTBHE €ro noKasaTeqedl HaJeXHOCTH 3THM Tpe-
GOBaHHAM H ONPeAeNHTb MaTeMaTHueckoe oxupanue M[flx(f)]], B BuI-
paxXeHHe KOTOPOro BOHIAYT XapaKTePHCTHKA HALEXKHOCTH MOABHXKHOIO
cocraBa.

Ilpu coznaHHH 3KOHOMHKO-MaTeMaTHYECKOH MOAEH HEOOXOIHMO
cobnonaTh NMPAaBH/IC ONPefeNeHHs (YHKIIHOHAJAA, KOTOPOE HOJKHO
colepkKaTb KOHKPETHhie TPeGOBAaHHS K METPOBArOHY H YCJIOBHAM
€ro sKkclmjyarauud. B kadecrBe o6uiell ONEHKH SKCIWIYaTanHH TeX-
HHYECKOTO YCTPOHCTBA MOTYT GHITh HCIONb30BAHB TAKHE NMOKA3aTE/H,
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KaK 00'beM BhIIIONHEHHOH paGoThl, €e CTOUMOCTD, MPOH3BOAHTEIBHOCTD,
BpeMs pa6oTh H T. A. BHGOp M npuMeHeHHe rnokasaTesned 06yc/I0B-
JeHH crenHGHHKOH 3KCILyaTaiuH.

[TonesHOCTh KE MHOTHX TEXHHYECKHX YCTPOHCTB MOXET GhITh
OLIEHEHA A0XOJO0M, KOTOPHH Oy[eT NoJyYeH B Pe3yJbTare 3KcMayarTa-
uip. OneHKy MOJE3HOCTH 3KCIyaTalHy MOABHXKHOIG COCTABa MOXKHO
TaKXe ONpeAeasTh JOXOAOM. 5

Torga cOCTOSIHHE METPOBAarOHAa MOXKHO XapaKTepHU30BaTb OLHOH
oyukuued S(¢), paBHOH HoXxody, MOJYy4aeMOMY OT €ro SKCI/yaTalHH
3a BpeMs [, MM CKOPOCTHIO DOCTA JOXOJ0B B MOMEHT BPEMEHH L

S(t) = cu(t),

rae u(t) — CKOpPOCTL U3MEHEeHHS 00beMa MEPEBO30K;
¢— CpemHHH AOXOA 3a €JHHHUIY NMEepeBO3OK.

3To BHIPAXKEHHE MOXKHO 3allHcaTh Kak
S = Mico(ts))

rje ty — MPONOJKHTEIbHOCTh IKCI/yaTalHu BaroHa.

Bun oyukuun v(t) onpenensiercs dyHkuued x(f) 4 napamerpamy,
XapaKTepPH3YIOUIHMH BJHSHHE COCTOSHHH METPOBaroHa Ha OOWHH
J0X0H OT €ro 3Kcijyarauud. A ¢yHkuHs x(t) ompepeisiercsi IO-
Ka3aTeJMH HAME€XHOCTH MOJABHXKHOTO COCTaBa H YCIOBHSIMH €ro
3KCILTyaTalHH. )

K uHcay nau6oJee NMPHMEHSEMbIX MOKa3aTeled HaAeXKHOCTH OT-
HOCATCA:

BEPOATHOCTh Ge30TKa3HOH paboThl B TeYEHHE ONPENEEHHOr0 Bpe-
menn P(t);

cpenHsis Hapa6oTka 10 nepBoro orkasa Iep;

Hapa60TKa Ha OTKa3 lep;

yacToTa 0TKaszoB a(f);

HHTEHCHBHOCTb OTKa30B MA(1);

napaMeTp NMOTOKa OTKa30B (f);

¢byHKHs1 TOTOBHOCTH Ki(2);

k03P HIHEHT roTOBHOCTH K:;

ko3d G unueHT npoctos K.

XapakrepHCTHKOH HaJeXKHOCTH HA3hIBAIOT KOJIHUECTBEHHOE 3Have-
HHME MOKa3aTenst HaJeXHOCTH KOHKPETHOIO H3Ae/Hs. .

Bri6op mnokaszarenefl HaZeKHOCTH 33BHCHT OT BHIA H3ACJHH,
KOTOPHE MOXHO pasGuUTb Ha [B€ TIPYyMNNb: PEMOHTHpyeMbie H He-
PEMOHTHPYEMBIE.

OCHOBHBIMH MOKA3aTeNIMH HALEXKHOCTH HEPEMOHTHPYEMbIX H3Je-
NHA ABJAAIOTCA:

BEPOSATHOCTb Ge3oTka3Hoi paborn P(f);

yacToTa OTKasoB a(t);

HHTEHCHBHOCTb OTKa30B A(l);

cpenusisi Hapa6oTKa 10 NMepBOro oTkasa Iep.
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BeposiTHocTblI0  6€30TKa3HOH pa6oTbl Ha3blBaeTCsl BEPOSITHOCTD
TOrO, UTO IPH ONPEJE]EHHBIX YCAOBHSAX SKCIYyaTALHH B 3aJaHHOM
HHTEpBaJie BPEMEHH HJIH B NIpejieax 3aJaHHOH HapaGOTKH HE IPOH30H-
JeT HH OJHOr0 0TKasa, T. €.

Pty = P(T>1),

rjge {-—— BpeMsfl, B TE€UEHHE KOTOPOro ONpe]eJfeTcH BEPOSTHOCTL 6e30TKas-
HOH pa6oTHl;

P — pa6ora uspenus;

T — BpeMsl oT Havasna paGoOTH U3JC/UA 1O MEPBOro OTKAa3a.

HacroTod 0TKa30B Ha3bBaeTCs OTHOWIEHHE YHCJa OTKa3aBIUHX
H31€AHH B €IHHHLY BPEMEHH K IEPBOHAUYAJbHOMY YHCJAY HCIBTH-
BaeMbIX H3JE/HH MPH YCJIOBHH, UTO BCe BHUIELIHE H3 CTPOSI H3NENHS
Heé BOCCTaHaBJIHBAIOTCA.

HMHTEHCHBHOCTBIO 0TKA30B Ha3HBAETCH OTHOLIEHHE YHCJIa OTKA3aB-
IIHX H3leN1HHd B €IMHHIY BPEMEHH K CPeIHEMY uHCJIy H3AenHi, Hc-
npaBHo paboTaloIUUX B JAHHBIH OTPE3OK BPEMEHH.

Cpenneli HapaGoTKOH# 10 MEPBOro OTKa3a Ha3HBAaeTcs MaTeMma-
THYECKOE OXKHJaHHE BpEMEHH paboThl H3Ieadsl A0 OTKasa.

[ToxasaTensiMH HaJ€KHOCTH PEMOHTHPYEMBIX H3AEIHH SIBJISIOTCS
napaMerp NMOTOKa OTKa30B, HapaboTKa Ha 0TKas, KO3(pGHUHEHT ro-
TOBHOCTH H KO3((hHIHEHT NpOCTOS.

[TapamerpoM noToka OTKa30B Ha3biBAETCS OTHOUIEHHE YHCJAA OT-
Ka3aBIIWX H3AENHH B €IHHHIY BPEMEHH K UHCJHY HCIOHTHBAEMbIX
H3J€MTHH OpH YCJOBHH, 4TO BC€ BHUIEALIHE H3 CTPOS H3JENHS 3a-
MEHSIOTCH MCHPABHLIMH (HOBBIMH HJIH OTPEMOHTHPOBAHHBIMH).

Hapa6orkoii Ha 0oTKa3 Ha3biBaercsi CpeiHee 3HAUEHHE BPEMEHH
MEXY COCEJHHMH OTKas3aMH. ITOT NoKa3aTesNb HaJeKHOCTH onpeje-
JsieTcsl 1O CTaTHCTHYECKHM JAaHHBM 06 OTKasax.

HapaGorka Ha oTka3 siBAsieTCSl JOCTATOUHO HAIVISIAHOH Xapakre-
PHCTHKOA HaJ€XKHOCTH, IOSTOMY OHA INHPOKO NMPHMEHSIETCS HA Mpak-
THKE.

[Tapamerp noroka 0TKa30B H Hapa6OTKa Ha OTKa3 XapaKTepH-
3yIOT HaAJAEXHOCTb PEMOHTHPYEMOro H3J€JHs, HO HE YUYUTHBAIOT
BpeMeHH, MOTPEGHOro Ha ero BoccTaHOBJeHHe. [103TOMy OHH He Xxa-
PaKTEpH3YIOT FOTOBHOCTH M3[elHA K (DYHKIHOHHPOBAHHIO B HYXKHOE
Bpems. Jlasi 3TOH 1eNH BBOASITCA TaKHe NOKAa3aTeNH, KaK KOo3bhbu-
IIHEHT TOTOBHOCTH H KO3((HIIMEHT NPOCTOS.

Ko3¢ddHUHEATOM rOTOBHOCTH K, Ha3hIBAeTCsl OTHOIIEHHE BPEMEHH
HCIIPaBHOH PaboThl K CyMMe BpPEMEHH HCIIPaBHOMH PaGOTH H BEIHYXKIEH-
HbIX IIPOCTOEB M3AEJMHH, B3AAITHX 32 OJHH H TOT K€ KaJeHJapHbIil
CpOK:

tP
b4t

rae t, — cyMMapHoe BpeMsi HCpaBHOH paboThi;
{n —CyMMapHOe BPeMs BHHYXAEHHOIO MpOCTOS.

Kr=
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Ilas nepexoga K BEPOSITHOCTHOMY omnpeneneHdo K. BeIHUYHHBI
{, U t; 3aMEHSIOTCS MaTeMaTHUECKHM OXHIAHHEM BPEMEHH MEeXIy
COCEJIHUMH OTKa3aMH H BPEMEHH BOCCTAHOBJIEHHS COOTBETCTBEHHO.
Torna

__to
K= ot &

rae tc, — Hapa6OTKa Ha OTKa3;
t; — CpelHee BpeMsl BOCCTAHOBJEHHUS.

Ananorauno onpeneasierc H KodddHHeHT npoctod Ki:

Kn= an tB

Lt fn ot a -

§ 57. ARBTOMaTH3HPOBANHLIE CHCTEMb YNIPABACHHS
METPONOAHNTECHAMM

ABToMaTu3HpoBaHHas cucrema ynpasiaedus (ACY) merponouu-
TEHOM SBJSIETCS KOMIJIEKCOM METOAOB H TEXHHYECKHX CPEICTB, KO-
TOphie Haubosiee YETKO M IOJHO HCHOJNHAIT (GYHKUHH YIpaBjieHHS
IPOIECccOM MEePeBO30K Ha OCHOBE HCINOJNb30BAHHA TEOPHH YNPaBJIEHHSA
COLIHAbHO-3KOJOTHYECKHMH CHCTEMaMH, 5KOHOMHKO- MaTeMaTHYeCKHX
METO/IOB, a TAaKXKe IEKTPOHHO-BHIUHCHHTENbHEIX MallHH B COUETaHHH
¢ pa3HooGpa3HOH TEXHHKOH perucrpalldd, AHATHOCTHKH H nepefadyd
nepBUUHOH HHGMOPMAUHH B BHIUHCIHTENLHBIH IEHTP.

ACY B TOH HAH HHOH cTenmeHH yxe€ (YHKLHOHHDYIOT Ha psne
METPOMOJHTEHOB U B Oiukaiiem 6ynyueM GYAyT BHEAPEHH Ha BCEX
METPONOJHTEHAX CTPaHBL.

Heo6xoaumo ormeTuTb, uto ACY mo CyuieCTBY NpeacTaBasIOT
co60¥ yeNOBEKO-MalWHHHYI0 cicTeMy. LleHTpanbHod durypo# ynpas-
JEHHSl ocTaercsl yeJoBek. MMeHHO OH Bcerza Oyaer ONpeae/sTh
comepxande H xapakrep aesirenbHoctH ACY mMerponosureHa Kak
Ha CTAJlHH €€ CO3/JaHHsA, TaK H Ha CTaJHSAX €€ COBEPLICHCTBOBaHHSA
¥ ONpEene/eHHs NepeuHsl peimraembix 3agad. UesoBek GyneT Mojib30-
BaThCs pe3ysbTatoM 00paboTKH HHGOPMaANHH, KOTOPYIO MO €ro yka-
3aHHIO BHLIMOJIHHT H BBIAACT MalllHHA [JJs NPHHATHA HauGoJee KBa-
JH(PHUHPOBAHHOTO PEIUEHHS.

ACY MeTpomnosidTeHa COCTOHT H3 yacTed M NOACHCTEM, oOecnedH-
BAlOLIHX KOMIVIEKCHOE pelleHHe SKOHOMHUECKHX, OpPraHH3alHOHHHX,
TEXHHUECKHX H MaTeMaTHueCcKHX 3ajad YNPaBJEHHs MNepeBO3KaMH
naccaxipoB. K Hum oTHocsTCS:

1. DKOHOMHKO-OpraHusauuontass mojeab ACY wmerponoJuTexa,
KOTOpasi onpeJessieT 3KOHOMHYEeCKHe H OpPraHH3alHOHHbIE OCHOBBI
YNPAB/IEHHs!, TOPSNOK BHYTPEHHHX W BHEUIHHX CBSI3eH B CHCTEME,
$hopMb BO3AEHCTBHA YIPaBASIONIEH CHCTEMbI Ha NPOLECC XO35AHCTBEH-
HOH AE€ATEJbHOCTH METPOINOJHTEHA.
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2. HUudopmanuonnoe obecneuenne ACY Merponosutesa, KoTopoe
CHaGxaeT cJyxO6bl HEOOXOQHMOH BXONZHOH H BBIXOLHOH TEXHHKO-
5KOHOMHYECKOA HH(bOpMaluel, HOpMATHBHBIMH KapTOYKaMH H JI€H-
TOYKAMH, YCOBEPUIEHCTBOBAHHOH HOPMATHBHO-CIPAaBOYHOH [OKyMEH-
TanHed, NaHHBIMH HHAOPMAUHOHHOTO CJOBaps, KJIacCHpHUKATOPOB,
UWIH(pPOB KOLOB, HCIOb3YEMBIX B Npouecce ynpasiends. Mudopma-
IIHOHHOE OGecleyeHHe BechMa BaXKHasl, €CJH HE OCHOBHAf, 4acTh
ACY.

3. Meronnueckoe o6ecrnedenne ACYMETPo BKJIIOYAET HHCTPYKIHH
H TOJNOXKEHHS KaK O CHCTEME B 1I&JNOM, TaK H 00 OTAe/bHBIX MOA-
CHCTEMAaX YIpaBJEHHS.

4. Marematuyeckoe oGecniedende ACYMETPo COCTOHT U3 KOMIIEKCa
aJiropuTMOB, GJIOK-CXEM H mporpamm paboret IBM.

5. Texuuueckoe oGecneuenne ACYMETPO BKJIIOYAET KOMILIEKC
BBIYHC/IHTEBHBIX MALIHH, YCTPOHCTBA c60pa H nepenayd HHpOPpMar HH,
CP€ACTBA JHCNETUYEPH3ANHH, JHCTAHIHOHHOTO YIPABJEHHS H KOHTPOJIS
32 NepeBO30YHBbIM TPOLECCOM, XO3SHCTBEHHOH [eSITENhHOCThIO JIH-
HEHHBIX NPEANPHATHH H CIYXKG.

ACYMerpo 10/KHA BBIIOJHSTH CRELYIOIHE OCHOBHBIE (hYHKIIHH:

oGecneyHBaTh NOBhIIEHHE 3(DGHEKTHBHOCTH PaGOThl METPONOJH-
TEHA, CHHXKEHHE Cce6ECTOMMOCTH, MOBHILEHHE MNPOH3BOILHUTEILHOCTH
TPyla B NPOH3BONCTBEHHBIX MNPEINPHATHAX H B YNPaBJEHHH, YiIyd-
IIEHHE HCNOJNb30BAHHA TEXHHYECKHX CPEACTB H IPOHU3BOICTBEHHBIX
(hOH10B;

ONepaTHBHO [1aBaTh PYKOBOLHMTENIAM BCEX PAHIOB H HHXKEHEPHO-
TEXHHYECKOMY I€pPCcoHany HHhOPMAILHIO, HEOGXONHMYIO /151 1P HHATHS
pelleHHi N0 YNPaBJIEHHIO TPOH3BOACTBEHHO-X03SIHCTBEHHOH [ €ATe/b-
HOCTBIO METPONOJIHTEHA;

oGecneyHBaTh KOMILIEKCHYI0 aBTOMaTH3alHI0 paGoT Mo MJIaHHPo-

BaHHIO, TEXHHYECKOH MOArOTOBKE, PEryJHPOBAHHIO, YUETY H aHAJH3Y
LEeATeJbHOCTH BCEX MOApa3fe/eHHd MeTPONOJHTEHA N0 peasH3aluH
N/1aHa NePEBO30K MacCaXKHPOB, CHAGKEHHIO H IPYTHM BHIAM JESATE/b-
HOCTH; ‘
UEHTPaJHU30BaHHO MNMPOH3BONHThL INepepaboTKy HHbDOPMAILHH, HC-
noJb3ysi 3¢ (HEKTHBHbIE 3KOHOMHKO-MaTE€MAaTHUYECKHE H TEXHHYECKHe
cpencrBa, MO3BOSAONHE NPHHUMATh ONTHMAJbHbIE DEHICHHS B IJIa-
HHUPOBAHHH H OPraHH3alHH NEPEBO30YHOr0 NMPOolecca;

oGecneyrBaTh ONEPATHBHYIO CBSA3b OGBbEKTOB yNPaBIEHHs C YIIPaB-
Jsloued cHcTeMod Ha Gase aBTOMaTH3anHH c6opa, PErHcTpaluH
nepenavyH, HakOIJIeHHs H o0paboTKH HHbOpMalHH;

ucno/ib3osaTh B ACY MerponosureHa yHHGHIHPOBaHHBIE NOKY-
MEHThI H TEXHHYECKHE CPEelCTBa.

ABToMaTH3alHA YNPAaB/JEHHSI METPOIOJHTEHOM METONOJOTHUYECKH
OOJIXKHA OCHOBBIBATHCA Ha CJAENYIONIHX NPHHIHNAX H 3aKOHOMEp-
HOCTSIX TEOPHH YIPaBJEHHSA COIHAJbHO-3KOHOMHYECKHMH CHCTEMaMH;

npu paspaborke ACYMeTpo NOMKHB COGMIONATHCH BarkHeHIHe
32KOHOMEDHOCTH  yNPaBJEHHS: TPONOPIHOHANBHOCTh OTZENBHBIX
3BCHbEB CHCTEMHl H €€ 3JIEMEHTOB (CAYXObl H OTI€Tbl YyNpaBJEHHS,
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OHCTAHIHH, JHHEHHbIE TPEANPHATHSA), €1 HHbIE IPHHI{HIb YIIPaBAEHHS
BO Bcell HepapxHH YNPaBJsOUEH CHCTEMBI, €IHHCTBO CHCTEMBl HH-
TEPECOB B 3SKOHOMHUYECKOM Me€XaHH3ME YIpaBJEHHH, PHTMHYHOCTD
paboTel W ONTHMAaJbHble CKOPOCTH 060pOTa NPOH3BOACTBEHHBIX (HOH-
IOB H 1p.;

yeTkoe onpenesnende neqeii # 3anady ACYmeTpo, a TakXke KpH-
TEPHEB /151 ONEHKH MPHHHMAEeMbIX PEIIEHHH H ONTHMAaJbHOCTH pe-
3yJbTaTOB;

CHCTEMHBIH TOAXOJ NPH PEIEHHH JIOGBIX BONPOCOB NEATENbHOCTH
METPOMOJNHTEHA, YTO NO3BOJHT PE3KO CHH3HTh «BO3MYLIEHHE» BO3EH-
CTBHS B NIPOLECCE YIIPABJIEHHS H XO3AHCTBEHHOH 1€ TEJbHOCTH METPO-
MOJHTEHA;

BCECTOPOHHSSI MOATOTOBKA METPoIo/HTeHa k BHexpeHuio ACY Ha
OCHOBE Hay4YHOH OpraHu3alHH TPYAa;

€IMHBIE OCHOBB! CHCTEMATH3alHH, KJACCHDHKAIHH H KOJLHPOBAHHS
uHopmannu. [lpu paspa6orke ACY sapau# MOryr GHITh CTDYNMH-
poBaHbl B NMOJCHCTEMb B COOTBETCTBHH C CYLIECTBYIOULEH CHCTEMOH
yIpaBJeHHS] METPONOJHTEHA.

MerponoauTeH KakK OGBEKT yNpaBJ€HHS — KpPynHasi, CJA0XHasA
HeslHHelHasi cucTeMa, paboralouiasl NpH HaJHUHH NOMEX, 1€ ORHO-
BPEMEHHO 3a1€ACTBOBAHO 60JIbIIOE KOJHYECTBO NOJBHKHOIO COCTaBA,
pa3JHYHOTO PoJa TPAHCIOPTHHIX CHCTEM, KOTOPHE JO/KHBI paGoTaTh
cnaxeHHo H 4etko. O CJ0XHOCTH METPONOJHTEHa Kak OGBbEeKTa
YNIPaB/€HHs] CBUALTE/BCTBYIOT CJEAYIOuIHE NPH3HAKH:

MHOroo6pasHe CTPYKTYPHHIX TNOAPa3fe/ICHHH, BBHICOKAs CTENEHb
LeHTPaNM3al K, B3aHMOCBSI3aHHOCT H HEOGXOQHMOCTb CHHXPOHH3A-
LHH JeHCTBHH pa3/HUYHBIX CAYXKO M NPEANPHATHH,

HEOGX0IHMOCTh PEHICHHS] He TOJBKO OTAE/IbHBIX HHXEHEPHO-3KO-
HOMHYECKHX 3a7ay, HO H BONPOCOB A0OJTOCPOUYHOrO NJAHHPOBAHHSA
H TIPOTHO3UPOBAHHS, HAJIHUHE GOJIbUIMX BHELIHHX CBA3EH CHCTEMEl,

MOCTOSIHHHIH pPocT 06beMa paGoTH U HHPOPMALHH, 3aTPYIHAIOLIHH
H 1ealouLHil HEBO3MOXKHBIM /15 uel0oBeKa MOJNHbIH aHaJ#3 HHdopMa-
LMH H MPHHSITHE ONTHMaJbHOTO pellieHHs 6es IBM.

TotoBsice BHexpsirb ACY, pa6oTHHKaM METPONOJHTEHA HEo6XO0-
LHMO pPeiHTh 3a[a4d yHNOPANOUYEHHA (YHKIHH OTILENbHHX 3BEHLEB
ynpaBJeHHsl, H3y4YeHHs IIOTOKA HH(OpMalHH, COBEpPLICHCTBOBAHHSA
yuera H 1eJ0NPOU3BOCTBA, NOBLILIEHHS KBAJH(PHKALHH K&1POB H T. L.
[lo MHEHHIO COLHOJIOrOB, MOATOTOBKA H o6paborka HHbOpMaLUUH /5
pelleHusi 3aja4y ynpaB/eHHs euie 10 BHegpeHus IBM paioT okono
80% skoHOMHueckoro 3ddekra, KOTOPbIH MOXKET OHTh MOJYYeH B
pesyJbTaTe BHenpeHus IBM.

HayuHo-TexHnueckas peBoJionus NMOCTaBH/Ia BaKHbE 3a1a4YH IO
COBEpILEHCTBOBAHHIO yIIPaB/IEHHS HAPOIHBIM X03ACTBOM, B TOM UHCJI€
H COPOACKHM TpaHcnopToMm. 3ajaya YNOPAZLOYEHHS CTPYKTYpH ynpas-
JeHHusi nepen BHegpenueM DBM Bbi3biBaeTcA HEOGXOLHMOCTDHIO:

MOBHIUIEHHSA ONEPATHBHOCTH H KOHIEHTPALHH NaHHBIX;

NOBHIIEHHS POJIH NJIAHHPOBAHHA KakK ONEpaTHBHOro, Tak H AOJ-
rOCPOYHOrO;

273



VCKODEHHSI H YINPOULEHHS] BHGOPDKH HHMOpMalHH, JHKBHIALHH
napaJjijieniu3Ma B yyere;

MOCTOSHHOTO COBEPLICHCTBOBAHHSA, INOBBIIIEHHS OTBETCTBEHHOCTH
KaJpOB, BHEAPEHHS OPITEXHHKH AJS OCBOGOKAEHHS YaCTH HHXKEHEPOB
H OT peiNeHHs MEJKHX 3aJay B MOJb3y pPEUICHHA CEPbe3HBX TeX-
HHUYECKHX BOIPOCOB MPOH3BOJACTBA.

CTpyKTYpy ynpaB/eHHs] METPONOJHTEHOM XapaKTepH3yeT BeiCcOKas
CTENEHb [|EHTPATH3ANHH. ITO OOBACHACTCA TEM, YTO AOXOAH H 6OJb-
Iasi 4acTh 3KCIJIyaTalHOHHBX PacxogoB GHOPMHPYIOTCH Ha YpPOBHE
METpPOnoJnTeHa. BHegpeHHe BHIYHCAHTENbHOH TEXHHKH H aBTOMAaTH-
3UPOBAHHHIX CHCTEM YIpaBJIEHHs, MO3BOAAIOUIHX JYUll€ OPraHH30BaTh
c60p H 06paGoTKy HHbOpPMALHH, SBISETCS TEHAGHUIHEH YCKOPEHHS
npouecca ieHTpagan3alHi.

B To ke BpeMms opraHH3amMOHHas CTPYKTypa METPONOJHTEHOB
OTJIHYAETCS SIBHO BHIpaXKeHHOH (YHKIHOHAJIbHOM HampaBJeHHOCTHIO.
OtnenbHble cIyxkG6B 4acTO pelnaloT He3aBHcHMbie 3agaud. OTcroga
B CTPYKTYPE yNpaBJ/I€HHSI CO3JaHbH aBTOHOMHbIE 3BEHbS C OTAENaMH,
paboTaluHMH KaK CaMOCTOSTE/IbHbIE MOAPA3/ENEHHSA NPH PELICHHH
BONPOCOB M B3aHMOOTHOLIEHHAX ¢ APYTHMH TNOAPa3aeleHHAMH.

B cuay Toro 4ro MHorHe peuleHHs NPHHHMAIOTCH Ha YPOBHE
ynpaB/ieHHd (PacCMOTPEHHE MPOEKTOB CTPOHTENLCTBA, COCTaBJIEHHE
TEXHHYECKOIro mJaHa H JAp.), HEPeAKO BO3HHKAIOT KOHMJIHKTHBIE CH-
TyanuH. [l1aHHpOBaHHe CTPOHTENLCTBA, BHEAPEHHS HOBOH TEXHHKH
HOCHT Y3KO Be€nOMCTBeHHbIH Xapaktep. Kaxpasa cayx6a paspaba-
THIBA€T COGCTBEHHBIE TPEOOBAaHHA NMOPOW 6€3 YBA3KH C HHTEpecaMu
CME€XHHKOB, 4TO, HE GYyAy4yd BOBpPEMS BhISIBJEHO, MOXKET MPHBECTH
K omH6KaM B yTBEPXKAAEMBIX JOKyMEHTaX.

Cospanne ACYMeTpo cyulecCTBEHHO CKAXKeTCS Ha POJH PaGoT-
HHKOB YNpaBJAOLIe# CHCTEeMB H pyKOBOAMTeqaeH ynpapaeuud. [lo-
3TOMY BaKHO YYHTBIBATh HE TOIbKO NPHHIMOK pa3paboTku ACYwMmerpo,
HO H TO BJIHSHHE, KOTOpPOE OHa OKaXeT Ha BCI CHCTEMY H Ha
Kax/0€e ee 3BEHO.

[To mepe MexauHsanud M aBTOMATH3AaUHH YNPaBIEHHA TPYyI
pPaGoOTHHKOB YNpaBJSALIEH CHCTEMbl CTAHET Bce 6oJee TBOPUYECKHM.
Bcio ocTa/ibHylo, 4acTO MOBTOPSAIOLYIOCS H HETBOPUECKYIO paGoTy
6yner BHIMOMHATH MamiHHa. [1osTomy u3 MHOXecTBa GYHKIHH, NpH-
XO[AAUIHXCA B HACTOAILEE BPEMsI Ha CAyKObI METPOMOJHTEHA, HEOO-
XOJHMO BHIGpATh T€, KOTOPblE MOTYT OHITh BHITOJHEHbI MAaIIHHOH
B HH(OPMaiHOHHO-BLIUHCIHTENBHOM ileHTpe. Huxke B Ta6a. 2 nepe-
YHCJIEHH HEKOTOpbie M3 TakKHX Pa6orT.

[ axe ueno/ubid nepeyeHb paboT, KOTOPbie MOTYT GHThL nepeaaHhl
BHIUHCJIHTENbHBM MalIHHAM, TOKa3HBAET, UTO aBTOMaTH3anHsA YIpaB-
JIEHHA OCBOOOIHT PaGOTHHKOB CHCTEMbl YNpaB/AE€HHS OT GOJbIIOro
o6bemMa pacueTHO# paboTH, NMOTpefyeT OT HHX HOBHX 3HAHHH, me-
PECTPOAKH W H3MEHEeHHS (GOpPM H METOAOB PaGOTHL.

Pa3pa6oTka HOBO# CHCTEMbl YNpaBJEHHS AOMXKHA HAUHHATHCA C
Oonpene/eHns ee Lesed, a AJd 3TOr0 He06X0aUM TJYGOKHH JHATHOCTH-
4EeCKWA aHaJIU3 COCTOSHHA NPOH3BOJCTBA H CHCTEMBl YNpaBJEHHS,
KoTopuil 3aHuMaer 30% Bcero mepuona pa3paGOTKH CHCTEMH.
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Ins anajHM3a OPraHM3aiHOHHOH M (DYHKIHOHAJBHOH CTPYKTYphl
yIpaB/ieHHs1 METPONOJHTEHOM HEOGXOAHMO MpexkAe BCEro COCTABHTh!

nepeyeHb (GYHKUHMHA YNpaBIEHHS HA BCEX YPOBHAX CHCTEM;

nepedeHb CJAYyX06 H OTAEJO0B, B KOTOPHIX NPOH3BOAHTCH HCCJEHO0-
BaHHE JOKYMEHTOOGODPOTA, NPOLECCOB ABHXKEHHS H MPeoOpPa3OBaHHsA
HHOpMaNKKH B [eJAX YNpaB/JeHHS METPONOJHTEHOM,

Ta6nuuga 2

Nr.»rJ ®yHKURE ynpaBaeRus Buasl pa6or, nepeaaBaeMbIX

n/ s Beinosdenusi B8 ACY

1 TexHHKO-3KOHOMHYECKOE H Paspa6orka roposoro mjaia nepeBO30K MNacca-
TEXHOJIOTHYECKOe  TUTAHHPO- | XKHPOB, KAMHTAJTbHOINO DEMOHTA H CTPOHTEbCTBA.
BaHWe Pacuer nnaHoB no Tpyay H ceGecTOUMOCTH Nepeso-

30k. PaspaGorka yTBepxAaemblx mnoka3arenefi
nnana paborhl cayx6 U npeanpusituil. PaspaGorka
(HUHAHCOBOrO MIaHa JAJsi METPO H NpeAnpHsTHH.
[1nauel 06BEMOB BeeX BUAOB PEMOHTA MYTH H COOPY-
KeHull. Pa3pab0oTKa TexHHYeCKHX HOpPM pDaboTHi.
Cocrasnenre rpa¢ukos asHxkeHHs1 noe3nos. Hop-
MHpOBaHHe Napka MOABHKHOrO cocrapa. Pacuer
TeXHHYeCKHX HOpM H KauecTBeHHbIX MOKa3sarenel
IKCIUTyaTauHoHHOH paborbl MeTpo. Pacuer namuy-
HOH mponyckHOH crocoGHocTH yuyactkoB, Ilnan pe-
MOHTa NoABHKHOTO cocrasa. [Lnaniposanue U HOp-
MHpOBaHHe pPacxXoAa TOMJIHBA H 3JEKTPO3HEePrHH
Ha TATy MOe3f0B

2 OneparusHoe ynpabJeHHe CMEHHO-CYTOUHOE [IaHHPOBaHHE  MEPeBO30K,
epeBO30YHBIM MPOUECCOM onepaTHBHOE muaHupOBaHue paboThl geno. Hopmu-
poBaHHe W IUIaHMpPOBAHHE paBOTbl  MMOE3/HBIX

Spuraj
3 Texuuyeckoe o6cayxkHBa- CocraBneHHe rpapHkos peMoHTa myTd. Pacuer

HHe TMpPOU3BOJCTBA, OpraHu- | mokasartejel HaJeXHOCTH TEXHHYECKHX CPEACTB H
3auusi pemoHTa o6opynoBa- | ux ananu3. CocraBneHHe rpaHKOB sl CTPOH-

HHUS TeJIbHBIX NOAPa3fetenuli. [lnan peMonTa sckanaro-
pOB MOABHKHOrO cOCTaBa

4 MarepHanbHo-TeXHHUECKOe [lnauHpoBanHe mnOTpeGHOCTH B MarTepHaJax,

obecrneyexHe paspaboTKa MJIaHOB CHaGKeHUsl. YUeT U KOHTPOJb

COCTOSIHHSI MaTepHanbHbIX 3amacoOB, BbIMOJHEHUS
MIAHOB MOCTaBOK, peanNu3aluHH MaTepHaJoB

5 OnepaTHBHLI yUeT H KOHT- CocraBiaeHHe CYTOYHOH, AEKaAHOH H mecsyHOH
POJIb BBIMOJNHEHHS 1aHOB orueTHocTH nepejg MITC. KoHTposab 3a Xxo0M cTpoH-
TeNbCTBA H BLIMOJHEHHUS MiiaHa KaMUTaJbHBIX BJO-

KeHnui
6 Byxranrepckuit yuer, ¢u- Yyer ocHOBHBIX (OHAOB, 3aTpaT Ha NPOU3BOL-

HAHCOBAsi H CBOJAHAA CTATH- | cTBO. KanbKynsiuusi ce6ecTOHUMOCTH MeDPeBO3O0K.
CTHYECKasi OTUETHOCTb Paspa6orka Gyxranrepckoro 6ajnanca. PHHaHco-
Basi OTUETHOCTb PacHYeTHLIX KOHTOP. YHCIEeHHOCTB
paGoTHHKOB H (ouj 3apaloTHOH muiaThl. Yuer Kaj-
pos. [Tonyyenue onepaTHBHBIX CBeJeHHH JJIS OTYe-
TOB

7 Aunanus npoH3BOACTBEHHO- Ananus ce6ecTOMMOCTH MPOAYKUHH, MePeBO3OK,
¢duHaHCOBOKR fesITeNbHOCTH MpHGBIIA U peHTalesbHOCTH. AHauU3 PHHAHCOBOrO
COCTOSIHMSI, HAJTHYHS M HCIOJNb30BAHHST OGOPOTHBLIX
cpeacTB. AHa/IH3 HCMONb30BAHUS MOJBHIKHOLO CO-
cTaBa, rpaguKa JBHKEHHs 0€3/0B, PACXOAa IJIEK-
TPO3HEPrHH, TOMJHBA
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CTPYKTYPY KaXKAOTO MOApasjeNeHHs (C yka3aHHeM CayX6, OT-
LEJIOB, WCIOJHHTENEH, BBINOJHAKUINX CAMOCTOSATENbHBIE PaGOThI);
CXeMHBl MOJYHHEHHS CTPYKTYPHBIX MOAPA3Je/cHHE CHH3Y HOBEPXY;

GJI0K-CXeMbI, RJIIOCTPUPYIOLIHE CTPYKTYPY;

O6ULYI0 CXeMY CTPYKTYPHl C yKa3aHMeM (PYHKIHOHAJbHOH NOAYH-
HEHHOCTH MO YPOBHSIM YyOpaBJ/eHHA.

CaenyounM HeO6XONHMBIM HaNpaBJdeHHEM HCCAEJOBAHASA  Cy-
Lil€CTBYIOLIEH CHCTEMH YIIPaB/IeHHS ABJAETCA aHAJN3 IPOH3BOLCTBEH-
HO-X035HCTBEHHOH JIeATeJbHOCTH METPONMOJWTeHa, KOTOPHH AesaloT
IJISl BBHUIEJNEHHS «Y3KHX MeCT» W BHISIBICHHS Pe3ePBOB MOBHIILECHHS
3(p¢PeKTHBHOCTH PabOTHI.

Ha ocHOBaHHWH BHIOOJHEHHOr0 aHaJ/JH3a W BBHIPAGOTKM 0O6LIEro
NpeicTaBJeHUs O CUCTeMe YNpaB/eHHs OCYmecTBJAAIT Pa3paboTKy
TaK Ha3bBaeMoro «jaepesa neded» ACY. YcraHOB/ICHHHIE [€/H
ACYMeTpo AJs cBOeH CHCTEMBbI YIPABJAEHHS H €€ 3BEHbeB H BHOGDaH-
Hble KPHWTEpPHH, MOKasblBaoniHe 3(Q@PeKTHBHOCTh PaBOTH KeJE3HOH
JOPOTH M ee MOApasjeneHul, MO3BOJIAIOT OCYLIECTBHTh Pa3paboTKy
3KOHOMHMKO-OPraHW3al[HOHHOA MOJE/N YNPaBJCHHA, KOTOPas AOIKHA
CIIOCOGCTBOBATh YJAYUIIEHHIO OPraHW3alMOHHBIX H 3KOHOMHUYECKHX
OTHOMIECHHH.

Ias ocyuiecTBAeHHsT (QYHKUMA YnpaBJeHHS NPOW3BOACTBEHHOH
LESITENIbHOCTBIO METPONOJIHMTEHA B COOTBETCTBHH C «JEPEBOM IeJei»
nesecoo6pasHo ycraHosuTh moacucreM ACYmeTpo, BHINOJIHSIOLIME
caenyoniie GQyHKIIHU:

TEeXHHKO-3KOHOMHYECKOE IJIaHUPOBaHHe pabOoThl K PA3BHTHS METPO-
MOJIATEHA;

yhnpap/eHHe NaccaKAPCKHMH NMEPEeBO3KaAMH;

ynpapJ/jeHne AENOBCKHM XO3AHCTBOM;

yIpaBJeHHe 3CKaJaTOPHbIM XO3SHCTBOM,

YNpaBJeHHe YCTPOACTBAMH 3JEKTPOCHAGKEHHS H SHEPreTHKH;

yhnpasJ/jeHue 3KcnJyarainued H PEMOHTOM NYTH H COOPYXKEHHH,

ynpapJeHHe 3Kcruyatapued H peMoHToM ycrpodicte CLIb w
CBAI3H;

ynpapjeHHe KanMTaJbHbIM CTPOMTEJNLCTBOM;

CBOJHBIH OMEPAaTHBHO-CTATHCTHYECKHH yUeT H OTYETHOCTh,

MaTepHaJbHO-TEXHHUECKOe ObecneyeHHe;

yrnpaBJ/jeHHe (PHHAHCOBOH AESATEJbHOCTHIO;

NJIaHHPOBAHHKe, MOATOTOBKA, YUET M aHaJW3 KaApos;

Hay4HO-TeXHWYEeCKass HHPOpMaLHA.

BhieeHHe NepeyncIeHHbX TOACHCTEM H YCTAHOBJIECHHE HX (YHK-
LHM He O3HavyaeT, 4ro pafoTa KaxXAOH H3 HHX He 3aBHCHT OT
¢yuknHonupoauus apyrux noacucreM ACYmerpo. Bee oun B3aumo-
CBYi3aHbl ¥ B3aWMO3aBHCHMBI, T. €. MEXKAY HUMH CYIECTBYIOT NMpsMble
H o6paTHHE CBA3H.
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