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1. Bitiruv ishining mavzusi Stansiya signallari va strelkalarni boshgarish tizimi
“16709_PRN3 2015_y kafedra majlisida ma’qullangan.

2. Bitiruv ishni topshirish muddati 01._06.2016

3. Bitiruy ishni bajarishga doir boshlang‘ich ma’lumotlar
Stansiya ikki yo lli temir yo'l uchastkasida joylashgan,
uchastkadagi tortqi o 'zgaruvchan tokli elektr fortqi.

4, Hisoblash tushuntirish yozuvlarining tarkibi (ishlab chiqiladigan masalalar ro‘yhati)

T Anatitik fantil 2-Texnik talablar. 3" Ekspluaraision joydalanish bo  Timi.
3.7.Stansiyani marshrutlashiirish va signallashiirish . 3. 2. Bog liglik jadvallari.
4. Texnik bo lim .4.1. Elekir markazlashtirish tizimining gisqacha tavsifi.

4.2 Stansiyani rels zanjirlari bilan jihozlash.4.3. Funksional sxema.

4.4 Marshrut o rnatishda ijro etuvchi guruh sxemasi ishining tahlili.

Maxsus topshirig. Mehnat muhofazasi

5. Chizma ishlar ro‘yhati (chizmalar nomi aniq ko‘rsatiladi)

I Stansivaning bir ipli, ikki ipli rejasi, funksional sxemasi.
2. Knopkali va yo nalish relelari sxemasi, marshruini bekor gilish sxemasi.
3. Prinsipial sxemalar.




6. Bitiruv ishi bo‘yicha maslahatchi (lar)

Ne Ne Maslahatchi o*qituvchi Imzo, sana
tr Bo‘lim mavzusi FI1.SH Topshiriq Topshiriq
berildi bajarildi
I | Analitik tahlil Ametova E.K. 11.01 A} 20017
2 Texnik talablar Ametova E.K. 08-0% 15.0
7
3 Ekspluatatsion foydalanish Ametova E.K. 16.02 27.%
bo 'limi
1 | Bk o Ametova EX. 01.0% 15.0%
5 Maxsus topshiriq Ametova E.K. 16.04 10.%
6 Mehnat muhofazasi Krivoruchko B.V. 15.05 é 23 %
= e
7. Bitiruv ishini bajarish rejasi
No Ne Bitiruv ishi bosqichlarining nomi Bajarish muddati Tekshiruvdan
t/r o‘tganlik belgisi
1 Analitik tahlil 20.01.16
C o &
2| Texnik talablar 15.02.16 %
VA FE=14
3 Ekspluatatsion foydalanish bo’limi 27.02.16 -
/=
4 | Texnik bo’lim 15.04.16 %
5 Maxsus topshiriq 10.05.16 // %/
(o
6 | Mehnat muhofazasi 23.05.16 j/(
== s
7 |Ishni rasmiylashtirish 27.05.16 %))/
==
Bitiuruv ishi rahbari Ametova EK.
(Familiya ismi sharfi) 0)
Topshiriqni bajarishga oldim Ahadov S.B.
(Familiya ismi sharfi) (imzo)

Topshiriq berilgan sana 15.12.2015_yil.
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3AIAHUE
Ha Brimonnenue pasnena oxpaHbl Tpy/ia M OXpaHbl OKPYIKaIOIIeii cpeb! B
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XapakTep BOIpPOCa 10 OXpaHe TPY/a U OXpaHe OKpyx aiowei cpespl,
KOTOPBIH T0MKeH ObITh pa3paboTaH B BBIMYCKHOM pafoTe, 3aBHCHT OT
BBITIOJIHSIEMOM TEMBI H COTNIACYETCS C OCHOBHBIM PYKOBOAUTEEM PaboTEI.
ITosicHUTENBHAS 3aIIHCKA COCTOUT K3 CIEAYIOIMX naparpados.

I XapakTepHCTHKA MPOEKTHPYEMOro 0GBEKTa C TOYKH 3peHHsi OXpaHbl TpyAa H
OXpaHbl OKpyXalollel cpenbl (NepeYucIHTh, HAalPHMEp, YYACTKH C YKa3aHHEM BPEIHBIX
BO3ACHCTBHM HAa 4YenoBeKa, TeX MWIM HHBIX (AaKTOpPOB IbUIH, [a30B, Mapos,
uryma,eubpayuil, 1yyu croit snepruu u t.m) (O6sem 1-2 c1p.)

2.  DBbINONHHTE pacyeT KOHKPETHOH 3a1atu M0 00ECIEMEHHIO HOPMAIbHBIX
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AHHOTALINA

B BemmyckHOl pabore Ha Temy: «CHCTEMBI  yIpaBlIEHUS CTaHIIMOHHBIX
CUTHAJOB MW CTPEJOK»  BBHIMOJHEH aHaJUTHYECKUH 0030p pa3BUTHUA CHUCTEM
DIIGKTPUYECKOW  [EeHTpanu3anuu. VMewTcs  TeXHHUYeckne TpeOOBaHHA K
CTaHIIMOHHBIM CHCTEMaM.

BriGpana cuctema 0J109HOM 2IIeKTpUUecKoi neHTpanuzanuu (naiee bOL).

BbImonHeH cXeMaTW4YecKWd W JABYXHUTOYHBIA TIJIAHBI ISl CTAHIIUHU
PACIIOJIOKEHHOMN HA yYaCTKEe C aBTOHOMHOMU TATOM.

CocTaBinieH OJIOUHBIN MJIaH JEKTPUUECKON IICHTPATU3AIIHH.

Jlist TaHHOW CUCTEMBI, HCTIOIB3YsI THIIOBbIe pernerus D1I-9, coctaBieHa cxema
UCTIONTHUTENFHOW  TPYNNBl  BKJIIOYAOIIMX B CceOs  CXeMBl  KHOIIOYHBIX,
aBTOMAaTUYCCKUX-KHOMTOYHBIX, MIPOTUBOIIOBTOPHBIX, BCIIOMOTaTeIbHBIX,
YIPABJSIIOIINX CTPEIOYHBIX, CXEMbI YIJIOBBIX pelie © OTMEHBI MapIipyTa, a TaKkKe
CXEMBbI KOHTPOJIbHO-CEKIIMOHHBIX, CHTHATBHBIX, MAPIIPYTHBIX, UCKITIOYAIOIINX PETIe,
CXEMYy OTMEHBI U ICKYCCTBEHHOTO Pa3MBIKAHHS MAPIIPYTOB.

Br1OpaHbl cXeMbl CTAHIIMOHHBIX PETbCOBBIX Ieneit uactoroit 50 I'1y .

B cnienmanbHOM 3aJaHAH TOCTPOCHA MYJBT YIIPABICHHUS.

B paznene «Oxpana Tpyaa» uccliieloBaHa OXpaHHO-MOKapHas CUTHATH3AIHSI
CITy’)KeOHO-TEXHHUUECKUX 3a/IaHUH.

B nosicanTenbHOM 3aIUCKE UMEETCS JIUCTOB, PUCYHKOB.



Annotatsiya

Malakaviy bitiruv ishida: “Stantsiya signallari strelkalarni boshqarish tizimi”
mavzusi bo’yicha blokli elektr markazlashyirish tizimining rivojlanish bosqichlari
haqida analitik obzor bajarilangan. Stansiya sistemalariga tegishli texnikaviy
foydalanish qoidalari ko’rsatilgan.

Blokli elektr markazlashtirish tizimi asos qilib olingan (davomida BEM).

Avtonom tyagali uchastkada sxematik va ikki ipli stansiya planlari bajarilgan.

Quyidagi sistemada, ETS- 9 albomidan foydalanilgan, bajaruvchi guruh bloklari
tuzilgan va knopkali, avtomatik knopkali, protivopovtorniy, yordamchi, strelkada
boshqaruvchi, signal, seksiyani nazorat qiluvchi, otmena qiluvchi relelar
ko’rsatilgan.

50 Gs chastotali stansiya rels zanjirlaridan foydalanilgan.

Maxsus topshirigda boshgaruv pulti tuzilgan.

“Mexnat xavfsizligi” qismida ishchi joyida yong’in xavfsizligi yoritilgan,

Yozmada: varaqiborat; shudan chizmalar ,jadvallar .
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BBenenue

“Bugungi kunning eng muhim vazifasi - hayotimizning barcha sohalarida, ayniqgsa,
boshqaruvida, respublika miqyosida, viloyat, shahar, tuman, qishloq va mahallalami
boshqgarishda. tarmoq bo’g’inlarini idora etishda yangicha fikrlaydigan.qiyin
damlarda ma’suliyatni 0’z zimmasiga ola biladigan. hayot bilan hamqgadam yurishga
qodir, imoni pok. bilimdon, ishbilarmon odamlami topish, ularga ishonch bildirishdan

iboratdir".

I.LA.Karimov.



DnekTtpuueckas HeHTpanu3anus cucreMmsl J1[-9 nmpuMeHsieTcs Ha CTaHUUAX,
nmeromux ot 15 1o 30 crpenok. OHa npeaycMaTpuBaeT MApUIPYTU3ALUIO HE TOJIBKO
MOE3/IHBIX, HO U MAaHEBPOBBIX MAapUIPYTOB, CEKIMOHHOE Pa3MbIKaHHE MApIIPYTOB,
ucnosib3oBanue 6;0koB bOLI 11 3aMblkaHus U pa3MblkaHUs MapiipyToB. [Ipu aToM
UCIIOJIb3yeTCsl  pa3fiesibHOE  yIpaBleHUE CTpelikaMu W cBeTodopamu, dYTO
3HAUYMTENIBHO YAEHIEBISIET CUCTEMY DJIEKTPUUYECKON LIEHTPAIA3ALNH.

B Hacrosmee Bpems anbOom Oll-9 AomonHEH HOBBIMU PEIICHUSIMHU,
HalpuMep, CXEMbl, I[O3BOJIIONIME NEPEKIIOYATh BBIXOAHBIE M MAapLIPYTHBIE
cBeToopbl Ha OoJee 3ampelallee MoKa3aHue Mpu NeperopaHuy JaMIlbl 3€J€HOr0
OTHSI; HOBasT HOMEHKJIATypa NUTaHWs, YYWUTHIBAIOLIAs IPOrpaMMy COCTABJIECHUS
MOHTaXHBbIX cxeM Ha DBM. B cxeMy ynpaBieHus 3J€KTPONPUBOIOM BBEJEH MOHTAXK
U TMpUOOpPHI, MO3BOJISIONINE MPUMEHATH OJOK-MAaKeThl BBIKIIOUEHHUS CTPEIKH U3
3apucumoct TunoB MIICIL. Ilynpr-Tabno mnpuMeHsieTCs €O CBETOCXEMOM
KEJIOOKOBOTO THUIIA.

[IporpaMmoii  TEXHMYECKOTO W  TEXHOJOTMYECKOIO  IMEPEBOOPYKEHUS
xo3saiictBa CLIb omnpeneneHsl clenylonMe OCHOBHBIC HAMpPABJICHUS AJIbHEUIIETO
pa3BUTHUA XO34MCTBA:

- IIMPOKOE BHEJIPEHHE MUKPOIPOUECCOPHBIX CPEACTB  KEJIE3HOIOPOKHOU
aBTOMATUKU C IEHTPAJU30BAHHBIM pa3MelleHueM 00OpYIOBaHUS U BCTPOCHHBIMHU
CPEACTBAMHU THATHOCTUKH;

- W3MEHEHHUE CTPYKTYpbl TEXHOJOTMU OOCITY>KMBAHMSI YCTPOWCTB C YaCTHUYHBIM
COXpaHEHHMEM Ha MEPBOM 3Talle IIAHOBO-MPEAYNPEIUTEIBHOIO METO/Ia B COYETAHUHU
C CEpBHUCHBIM OOCIYKHMBAaHHEM M TEpexoJoM (Ha BTOPOM 3Tarie) K 0O0CITYKUBAHUIO
YCTPOMCTB MO COCTOSHHIO C OJHOBPEMEHHBIM pacliupeHueM (UPMEHHOIO U

CEPBUCHOTO OOCITYKUBAHMUS;



- co3fgaHue THMOKOM HWHTErpUpPOBAHHON CHUCTEMBbl YIpPABJICHHUS MapuIpyTaMu s
YYaCTKOB JKEJIE3HBIX JOPOr C pa3iMyHOM KOH(pUrypaluued U WHTEHCUBHOCTHIO
TBYOKCHUS.

ObecrnieueHre  BBICOKOM  MPOMYCKHOM W NPOBO3HOM  CIOCOOHOCTH,
0e30MacHOCTH JABMKEHUS TIOE370B Ha KEJIE3HOJOPOXKHBIX JIMHUSIX, YBEJIHUYEHUE
nepepadaThIBaroIeh CIIOCOOHOCTH CTaHIIUH, a TaKxKe MTOBBIIICHUE
MPOU3BOJUTENLHOCTH W YIYYILIEHUS YCJIOBHM TpyAa >KeJe3HOJOPOKHUKOB
HCIIOJIb3YIOT CPEJICTBA aBTOMATHUKH U TEJIEMEXaHUKH.

Buenpenue aBTOOJIOKMPOBKM Ha JBYXIYTHBIX JIMHUSX T[OBBIIIAET HX
MPOIYCKHYIO CHOCOOHOCTh B 2—3 pa3za MO CPaBHEHUIO C IOJyaBTOMATHYECKOI
OJIOKUPOBKOM. ABTOOJIOKMPOBKA COBMECTHO C AMCHETYEPCKON ILIEHTpaIu3aluen
MOBBIIIAET MPOMYCKHYIO CHOCOOHOCTHh OHONYTHBIX JInHUNA Ha 40-50%. [Ipu sTOM Ha
kaxapie 100 kM uHUN BeicBOOOXKIaeTcsa 60—70 4emoBeK AKCIUTYyaTal[MOHHOTO IITaTa.
BHenpenue ycTpoOHCTB 3JIEKTPUYECKOM LEHTpaiu3aluu mo3BoyisieT B 1,5-2 pasa
MOBBICUTh TPOIMYCKHYIO CIIOCOOHOCTb CTaHIMM, COKPAaTUTh IITAT JEKYPHBIX
CTPENIOYHBIX TIOCTOB U JPYIUX ACKYPHBIX B CpeHEM 1o 35 yenoBek Ha kaxabie 100
LHEHTPAIM30BAHHBIX CTPEIIOK.

OCHOBHBIM BHJIOM HCIIOJIB3YEMOM B HACTOSLIEE BpPEMs JJIEKTPUUECKOM
LEHTpAJIN3AIUK SBIETCS pelieliHas IEHTpaIU3alis CTPENOK U CUTHAJIOB, B KOTOPOU
JUIsL YOPAaBJICHUS] TPUMEHSAIOT peJeHHYI0 amnmaparypy C BBICOKOW HaJEKHOCTHIO,

obOecrnieunBaroIIy0 TpeOOBaHUS 10 OE30MaCHOCTH JIBHXKCHUS MOE3/10B.

1. AHAJIMTHYECKUH 0030pP CYIIeCTBYIOIIMX CHCTEM

B cBsi3u ¢ pocTtoM rpy30Boi paOOThl U ABMKEHUS MOE3A0B, MPEAbIBISAIOTCA
Oonee xecTkue TpeboBaHUS K HajaekHOCTH ycTpoicTB CLIb Ha cTaHmusx, Tak Kak
OTKa3bl  YCTPOMCTB MPUBOJAT K HApYIIEHUIO Tpaduka [BUKEHUS II0€3/0B,
YMEHBIICHHS POMYCKHON CIIOCOOHOCTH, B UTOT€ — K SKOHOMUYECKUM MOTEPSIM.

Cynpba HE3aBUCHUMOCTH, CYBEpPEHHMTETa HEpa3pblBHO CBsi3aHA C HAy4dHO-
TEXHUYECKUM MPOrPecCOM, TO MBI HE MOYKEM PABHOAYIIHO CMOTPETh HA COCTOSIHUE

Hayku U ee Oyaymee. C y4eToOM MOIIHOTO HAy4YHOTO M TEXHHUYECKOI'O MOTEHIHAala



Hameil PecnyOnuku TpeOyeTcsl elie sicHee ONpeAeuTb HAay4YHbIE HANpaBlCHUS,
CBA3aHHBIE CO BCEMH OTPACIISIMU HAPOJHOT'O XO3MCTBA.

Crapple cucTeMbl YIpaBICHHUS HE HANUIM IIMPOKOrO NPUMEHEHHS Ha
KEJIe3HbIX Joporax Y30eKucTaHe M3-3a CBOMX HejocTaTkoB. Camas mepBasi cucTeMa
MEXaHWYECKON LEHTpaNIu3aly MMeNla TPOMO3AKYIO0 anmnapaTypy yOpaBi€HUsS U Ha
MIOATOTOBKY MAapLIPYTOB YXOIWJIO OT 5 10 15 MUH., ymnpaBlieHHE CTpEIKaMu H
cemaopamMu OCYIIECTBIISIIOCh MEXAHUYECKH C TMOMOIIBI0 PBHIYAroB M CTaJbHBIX
ruOkux 1ar. Penelinas neHtpanuszanus He Obula OBICTPOACHCTBYIOUIEH, CTPEIKUA U
CUTHAJIbl YNPAaBISJIUCh C MCHOJIB30BAHMEM TPOMO3JKOr0 IMyJbTa-Taldjo, Mpu
YCTAaHOBKE MapIIPYTOB BBINOJHIOCH MHOTO JE€HCTBUM, U HE ObLIO 3((PEKTUBHO, TO
€CThb, CTPEJIKH I BCEX MAapIIPyTOB NEPEBOAMINCH Pa3JEIbHO, MOCIEA0BATEIBHO B
ornyre oT BOIl B KOTOpOW MNpu YCTaHOBKE MapuipyTa CTPEJIKH B MapuIpyTe
NEPEBOJATCS OJJHOBPEMEHHO (BCE CTPEJIKH, KOTOpPbIE BXOJAT B MapuipyT). CUCTEMBI
MHUKPOIIPOLIECCOPHBIE UM MUKPOIPOLIECCOPHO- PEIENHBIE HE IPOBEPEHBI BPEMEHEM,
HE CUUTAIOTCS HAJECKHBIMU, MOTOMY IpHU OOOPYJOBaHUHU CTAHLMH IEIECO0OpPa3HO
BbIOpaTh cuctemy bOIl koTopas crtour Ha OOJNBIIMHCTBE OOJBLIMX CTAaHIUN
V30ekucrane, W ee amnmaparypa sBisercs yHupuuupoBanHod. Cuctema B3]
MO3BOJISIET YCKOPUTH MPOEKTUPOBAHUE U CTPOUTEIBCTBO YCTPOMCTB LEHTPATU3ALNU
OJlarosiapsi M3rOTOBJICHUIO HA 3aBOJI€ TUIIOBBIX OJIOKOB C 3aKOHUYEHHBIM MOHTaKOM,
KOTOPBIN COKpAIAeT KOJIMYECTBO OMMOOK B MOHTAXE DJIEKTPUUECKUX CXEM.

B cucreme B3I wucnonb3dyeTcss MOCEKIUOHHBIM CcHOCOO0 pa3MbIKaHMS
MapuipyTa, CpaBHUTEIBHO C MapUIPYTHBIM  pPa3MbIKAaHUEM, IIO3TOMY IIpH

MIPOEKTHUPOBaHUU BbIOUpaeM cuctemy bBOLI.

2. Texnuueckue TpedoBanmne

[IpaBuna Texuudeckue skcruryararnus (I1TD) nwa XJI TpancmopTe sIBISIOTCS
IJIaBHBIM 3aKOoHaM. [Ipu 3TOM COCTaBIISIFOTCS BCE JOKYMEHTBI, CTPOUTCS BCE HOBBIC
MPOEKTHl U OCTAJIbHBIE. B cuCcTEMax aBTOMATUKUA U TEIEMEXAHUKHA TO K€ HAJO BCE

paboTsl caenath o I1TD.



Curnansl cayxaT AJig ooecriedeHus: 6€30MacHOCTH ABMKEHUS, a TAKXKe IS
YEeTKOW OpraHu3aluu ABUKEHUS MOE3/J0B 1 MAaHEBPOBOU pabOTHI.

Curnan sBiAseTCS MNPUKA30M M MOJJIEKHUT O€3yCIOBHOMY BBINOJIHEHUIO.
PaGoTHHKH kKene3HOA0POKHOTO TPAHCIIOPTA JIOJKHBI UCIIOJIb30BaTh BCE BO3MOKHbBIE
CpelICTBa JJIsl BBIMOJIHEHUS! TpeOOBaHUS CUTHAA.

[Ipoesn 3akpeiToro cBerodopa He gomyckaetcs. [loracuive curHambHbIe
orHu cBeToOpoB (KpoMme, MpeaylnpeauTeNIbHbIX Ha Y4YacTKax, HeoOOpyIAOBaHHBIX
aBTOMAaTUYECKOW OJIOKMPOBKOM, 3arpaJiuTENbHBIX U MOBTOPUTENIBHBIX), HEMOHITHOE
WX MOKa3aHue, a TAaK)Ke HEMOHSATHAs Moa4ya CUTHAJIOB IPYTUMU MIPUOOpamMu TpeOyroT
OCTaHOBKH. B MCKIIIOUMTEIBHBIX, 0CO00 MPEAYCMOTPEHHBIX CIIydasiX MpOCieI0BaHNE
3aKpBITOrO (C HEMOHSATHBIM MOKa3aHWEM WJIM MOraciiero) cBerodopa JI0mycKaercs: B
COOTBETCTBHUHM C TMOPSAKOM, YCTAHOBJICHHBIM HacToAmMMu IIpaBunmamu
WHcTpykimed 1Mo JBMIKEHUIO TOE370B M MaHEBpOBOM pabore.B curnanuzammm,
CBA3aHHOM C JIBM)KEHUEM IIOE€3]I0B, NPUMEHSAIOTCA CIEAYIOUIME OCHOBHBIC
CUTHAJIbHBIC 1IBETA:
3€JICHBIN, Pa3pelIaloINil ABUKEHNUE C YCTAHOBICHHONW CKOPOCTHIO;

KEJTBIN, pa3pelaroiuil ABUKEHUE U TPEOYIONINI YMEHbILIEHUS CKOPOCTH; KPACHBIH,
TpeOYIOITUH OCTAaHOBKH.

B curnanuszanuu npu MaHEBpPOBOW paboTe MPUMEHSIOTCS, KPOME TOTO0, CIIETYIOIIHNE
1BETA:

JYHHO-O0€JIbIH - pa3penaroniuii MaHEBPbI;

CUHMH - 3alpeIlaroliii MaHEBPHI.

Ha Xene3HOOOpOKHOM TpaHCIIOPTE, YYUThIBAsg €ro MEXIYHAPOJIHOE
3HAYEHUE, MPUMEHSIOTCS TOJIBKO CHUTHAJbl, YTBEPKICHHbIE HAYAIbHUKOM
«Y3rocxennopaanzopa». CHUTHajgbHblE MNPUOOPHI JOJKHBI OBITH YTBEPXKIEHHOTO
«Y3rockenIopHaazopomM» Tuma. L[BeT CHTHAIBHBIX CTEKOJA M JIMH3 JOJDKEH
COOTBETCTBOBATh YCTAHOBJIEHHBIM CTaHIApPTaM.

Ha sxene3HbIx Jnoporax B KayecTBE IOCTOSHHBIX CUTHAJIbHBIX MPUOOPOB
npuMmeHsitorcs  cBeropopbl. KpacHble, KenTble M 3€JeHble CUTHAJIbHBIE OTHHU

CBCTO(I)OpOB BXOOHBIX, MMPCAYINPCAUTCIIBHBIX, IPOXOAHBIX, 3arpaAUTCIbHBIX U



MPUKPBHITUS HAa TPSAMBIX y4acTKaX MYyTH JOHKHBI ObITH JHEM U HOUYBID OTYETIMBO
pa3nuuYMMbl U3 KaOWHBI YINpaBlIEHUs JOKOMOTHMBA MPUONKAIOIIETO TIOe3/la Ha
pacctositnuu He MeHee 1000 m.

[Toka3aHust BBIXOJHBIX W MapIIPYTHBIX CBETO(OPOB TIJIaBHBIX IyTEH
JOJIKHBI OBITH OTYETJIMBO PA3TUUYUMbI Ha paccTossHUM He MeHee 400 M, BBIXOIHBIX U
MapuIpyTHBIX CBETO(OPOB OOKOBBIX MYyTEH, a TaKKe MPUIIACUTENbHBIX CUTHAJIOB U
MaHEBPOBBIX CBETO(OPOB - HA paccTossHuU He MeHee 200 M.

[lepen BceMu BXOJIHBIMU U MPOXOTHBIMU CBETO(POPAMHU MPUKPHITHS JOJKHBI

yCTaHABIMBATLCS MpeaynpeauTenbubie cBetodopbl. Ha yudacTkax, 000pya10BaHHBIX
aBTOOJIOKUPOBKOM, KaX bl MPOXOAHON CBETO(MOP SIBISIETCS MPEeIyIpEeIUTEIbHBIM 110
OTHOIICHUIO K CIEAYI0IeMy CBeTohopy.
Caetoopbl yCcTaHaBIMBAIOTCS C MPABOM CTOPOHBI MO HAMNPABICHUIO JBMXKCHHS WA
HaJl OCBIO OrPaXJAEMOTO0 HMHM TyTH. 3arpajureibHble  CBETOGOpPHl U
MpEAYNPEIUTENbHBIE K HUM, YCTaHABIMBAEMbIE HA IIEPETOHAX MEpPel epee3faMu s
MIOE3/10B, CIEAYIOIIUX 0 HENPABUIBHOMY IIYyTH, MOTYT PAacIoJIaratbCsi U C JIEBOU
CTOPOHBI 10 HAINpPaBJICHUIO JIBMKEHHUS. CBETOGOPHI MOJKHBI YCTAaHABIMBATHCA Tak,
YTOOBI MI0/IABa€MbI€ UMW CHUTHAJIbI HEIb3s ObUIO MPUHUMATH C MOE3/]a 332 CUTHAJIBI,
OTHOCSIITUECS K CMEXKHBIM NyTsM. B ciiydasix oTcyTcTBuUSi rabapurta ajisi yCTaHOBKU
cBeTO()OpPOB ¢ MPaBOil CTOPOHBI ¢ paspenieHus npenacenarens npasieHus [AXKK
JOMYCKaeTCs pacrnojaraTh ¢ JE€BOM CTOPOHBI:

BXOJIHbIE M TMpeAyNpeauTeNIbHble K HHUM CBETO(OpPHI, YCTAHABIMBAEMBIC [IJIS
IIpUEMA Ha CTAaHLMIO IOE3/I0B, CIEAYIOIIUX IO HENPABUIBHOMY MYTH. a TaKXe
MOATAIKUBAIOIIMX JIOKOMOTHBOB M XO3SWCTBEHHBIX IOE€370B, BO3BPAILAOIINXCS C
IIEpEroHa MO HENPABUILHOMY MYTH;

BXOJIHBIE U TMPOXOJHbIE CBETO(OPHI, YCTAHABIMBAEMbIE BPEMEHHO Ha IEpUOJ
CTPOUTENBCTBA BTOPBIX MTYTEH.

C paspemienua mnpencenarens npasieHuss ['AXKK Ha OTOenbHBIX CTaHIUAX
JIOTyCKaeTCsl yCTaHOBKA C JIEBOM CTOPOHBI TOPOYHBIX CBETOGOPOB, TAE 3TO
BBI3bIBAETCS YCIOBUSIMH TEXHOJIOTMU MaHEBPOBOM pabOTHI.

CBCTO(l)OpBI MNPpUMCHAIOTCA, KaK IIpaBUJIO, ¢ HOPMAJBHO TOpAIIMMU CUTHAJIbBHBIMU



orHsiMu. [Ipy BO3HUKHOBEHUU HEUCIPABHOCTH YCTPOMCTB CBETOGOPHI AOTKHBI
aBTOMAaTHYECKM TPUHUMATh 3alpellalollee IMOKA3aHWe, a MpEeAyNpeaUTEIIbHbIE
cBeTOQOphl - TMOKa3aHHWE, COOTBETCTBYIOLIEMY IOKa3aHUIO CBA3aHHBIX C HUMU
OCHOBHBIX cBeTO(opoB. Bxomnwsie cBeTOOpHI HOMKHBI OBITH YCTAHOBIECHBI OT
IIEPBOI'0 BXOJHOT'O CTPEIIOYHOI0 NIEPEBOJA HA pACcCTOAHUU He Oimxke 50 M, cuutas oT
OCTpsIKa IPOTUBOLIEPCTHOTO WX MIPEEIBHOIO CTOJOMKA OUIEPCTHOTO CTPEIOYHOIO
nepeBoa. BxogHsle cBeTOQOpHl, paHEE YCTAHOBJICHHBIE HA paccTOssHUU MeHee 50 M,
HO He Ommke 15 M OT CTpeno4yHoro mepeBoAa, MOTYyT He mepecTaBisaTbes. Ha
ANEKTPUPUIIUPOBAHHBIX YUACTKAX BXOJIHbIE CBETO(OPHI, a TAK)KE CUTHAJIbHBIE 3HAKU
"I'panuiia cTaHUMU'" TOMKHBI YCTAHABIMBATHCS MEPE] BO3AYLUIHBIMU IIPOMEXKYTKaMU
(co cTOpOHBI MeperoHa), OTAEISIOUMMUA KOHTAKTHYIO CETh MEPErOHOB OT KOHTAKTHOM
CeTH CTaHIMHU. BpixoaHble cBETO(OPHI JTOJDKHBI YCTAHABIMUBATBHCS IS Ka)XIOTO
OTIPABOYHOI'O MYTU BIEPEIH MECTA, NMPEIHA3HAYEHHOTO ISl CTOSHKHA JOKOMOTHBA
oTmpasJstonierocss noesga. Ha ctaHuusax mpu OTOpaBiIEHWHM NOE3J0B C IyTEH, HE
MMEIONIUX JOCTAaTOYHOM JUIMHBI, KOTJA TOJOBa IOE3/1a HAXOAUTCA 32 BBIXOJHBIM
cBeTohopoM, paspemiaercs Ha  OoOpaTHOM  CTOPOHE €ro  yCTaHaBIIMBAaTh
MOBTOPUTENBHYIO TOJI0BKY cBeTodopa. [lepeyeHs cTaHIMil, HA KOTOPBIX HEOOXOAUMO
YCTaHABIMBATh MOBTOPUTENIbHYIO TOJOBKY Ha BBIXOAHBIX CBEeTO(Opax, M MOPSIOK
IIPUMEHEHUSI CUTHAJIOB B TaKMX CJIy4asX YCTAHAaBJIMBAIOTCSA IMpEACcCeaaTeIeM
npasnenusa ['AXKK.

JlomyckaeTcss  yCTaHOBKa TPYINIIOBBIX  BBIXOAHBIX H  MapLIPYTHBIX
CBETOQOpOB Il TPYMNIbl  MyTed, KpoMe TeX, IO KOTOPbIM IPOU3BOJUTCS
0€30CTaHOBOYHBIM TMPONYCK MOE3/10B. ['pyINmoBble BBIXOJHBIE W MapIIPyTHBIC
CBETO(OpPHI JOHKHBI JOMOJHATHCS MapIIPYTHBIMU yKa3aTelIMH, MOKa3bIBAIOIIUMU
HOMED IIyTH, ¢ KOTOPOTO paspelaeTcs OTIpasiieHue noesfa. Ha ctaHnusax cTpenky,
BXOJSIIME B MapuIpyThl NpHEMa MW OTIPABIECHUSA I[OE3/10B, JOJKHBI HMETh
B3aMMO3aBUCHMOCTb C BXOJIHBIMU, BBIXOAHBIMH U MAPLIPYTHBIMHU CBETOPOPAMH.
Crpenku OTBETBJICHHMI OT IVIABHOTO MYTH HA MEPETOHAX IMPU HAJIMYUUA YCTPOMCTB
MyTeBOM OJIOKMPOBKHU WA 3JIEKTPOKE3TOBOM CHUCTEMBbI JTOJKHBI OBITH CBSI3aHBI C

9TUMHU YCTpOﬁCTBaMH TaKUM 06pa30M, YTOOBI OTKPBITHC OV>KaMIIEro MMpOXOaHOT'O



WIN BBIXOJAHOIO CBETOPOpa WM HU3BATHE Ke3jda ObLI0O BO3MOXKHO TOJIBKO TIpU
HOPMAJIBHOM TIOJIO)KEHUHU CTPEJIKU MO TJIaBHOMY MY TH.
Ilepeceyenrs B OHOM ypOBHE U CIUIETEHHUS JIMHUM, @ TaKXe€ Pa3BOIHBIE MOCTHI
JIOJDKHBI  OTPaKIaThCsl CBETOPOpAMH MPUKPHITHS, YCTAHOBJICHHBIMHU C 00EUX CTOPOH
Ha paccTosiHUM He Onmxe 50 M COOTBETCTBEHHO OT MpPEAENIbHBIX CTOJOMKOB MU
Hayasia mocTa.llpu nmepeceyeHun B OHOM YPOBHE M CIUICTCHUSX JIMHUN CBETO(OPHI
MPUKPBITUSL TOJIKHBI UMETh TaKyl B3aMMO3aBUCUMOCTb, IIPU KOTOPOW OTKPBITHE
OJTHOTO M3 HHUX OBLIO OBl BO3MOXHO TOJIBKO MPHU 3alpeliarolnX MOKa3aHUIX
cBEeTO(OPOB BpaXKIESOHBIX MapIIPYTOB.
Ha pa3BoaHBIX MOCTax OTKPBITHE CBETOGOPOB MPUKPHITHUS JOJIKHO OBITH BO3MOXKHO
TOJIBKO ITPY HABEJIEHHOM IOJIOKEHUH MOCTA.
Ha cranuuax, pacrnojioXEHHBIX HA ydacTKax €  aBTOMATHYECKOW  WIIH
MOJIyaBTOMaTH4YEeCKOM OJIOKUPOBKOM, Tne MpeaycMaTrpuBaeTrcs 0e30CTaHOBOYHBIN
MPONYCK MOE3[I0B IO TJIABHBIM W MPUEMO-OTIPABOYHBIM MYTAM, Ha BXOJHBIX U
MapHIPYTHBIX CBeTO(hOpax MOJDKHA MPUMEHSTHCS CUTHAIM3AIUS 0€30CTaHOBOYHOTO
MpOIyCKa MOE370B MO 3TUM NyTsM. CXeMbl pacCTaHOBKM CBETO(OpOB, a TaKke
TaOJIUIbl B3aMMO3aBUCUMOCTH TIOJIOKEHUSI CTPEJIOK M CUTHAJIBHBIX IMOKa3aHUMN
CBETO(OpPOB B MaplIpyTax Ha CTAHUUSAX YTBEPXKIAIOTCS MpejacenareyeM MpaBieHus
I'AKK. Mecta yCTaHOBKM TOCTOSIHHBIX CHUTHAQJIOB ONPEACISIOTCA KOMHUCCHUEH,
Ha3HA4Yae€MOM HayaJlbHUKOM PETHOHAJIBHOIO jKejie3HOoA0pokHOro y3na I'AXKK.
YcerpoiicTBa AEeKTpUUECKOM IIEHTpaTU3alu JOJKHBI 00€CTICUHBATD:

1) B3auMHOE 3aMbIKaHUE CTPEJIOK U CBETO(OPOB;
2) KOHTPOJb B3pe3a CTPEIKH C OJHOBPEMEHHBIM 3aKpbITUEM cBeTo(dopa,
OTPaKIAIOLINN JaHHBIA MapILIPYT;
3) KOHTpOJIb TOJIOKEHUSI CTPEJIOK M 3aHATOCTU MyTeHd U CTPEIOYHBIX CEKIUH Ha
amnrapare ynpaBJieHUs;
4) BO3MOXXHOCTh MAapHIPYTHOTO WJIM PAa3JCIbHOTO YIPABICHUS CTPEIKaMU M
cBeroopaMu, TIPOU3BOJCTBO MAHEBPOBBIX TEPEABMIKCHHM 10 TMOKa3aHUSIM
MaHEBpPOBBIX CBETO(OPOB; NPHU HEOOXOAUMOCTH Mepenady CTPEJOK Ha MECTHOE

yIpaBJieHUE.



YcTpoicTBa 3IEKTPUIECKON LIEHTPAIIU3ALNN HE TOJKHBI JONTYCKATh:
1) oTkpbITHE BXOIHOTO CcBeTodOpa MpU MapuIpyTe, YCTAHOBJICHHOM Ha 3aHSTHIN
MyTh;
2) mepeBojia CTPEIKH MO/ MOABUKHBIM COCTaBOM;
3) OTKpBITHE CBETO(POPOB, COOTBETCTBYIOIIMX TAHHOMY MapHIPYTy, €CIU CTPEJIKU HE
IIOCTAaBJIEHBI B JAHHOE IOJIOKEHHUE;
4) mepeBojia BXOSIICH B MapIIpyT CTPEJIKUA WA OTKPBITHE CBETOGOpa BPaxaeOHOTO
MapuIpyTa npu OTKPBITOM CBeTO(Oope, OTpakJarolieM YCTAaHOBJICHHBIN MapIIpyT.
[IprBOABI M 3aMBIKATENIHN [IEHTPATIU3OBAHHBIX CTPEJIOK JTOIKHBI:
1) obGecneunBaTh TMpU KpaWHUX TIOJIOKEHHUSAX CTPEJIOK IUIOTHOE TMpHUJIEraHue
MPUKATOTO OCTPSIKA K PAMHOMY PEJIbCy UM MOABUKHOTO CEPACYHUKA KPECTOBUHBI K
YCOBUKY;
2) HE JOMYyCKaTh 3aMbIKaHUE OCTPSKOB CTPEJIKM WM TOJBHKHOTO CepAecYHUKA
KPECTOBUHBI TIPU 3a30p€ MEXAY MNPUXKATBIM OCTPSIKOM W PAMHBIM PEIHLCOM WU
MOJABMKHBIM CEPACYHUKOM M YCOBUKOM 4MM U OoJiee;

3) OTBOJUTH APYroil OCTPSIK OT pAaMHOTO pejibca Ha PAcCTOSIHUE HE MeHee 125MmM.

3. IKCIVTyaTAUMOHHBIH pa3ieJt
3.1. OIHOHUTOYHBIN IUIAH CTAHIIUUA

PaccraHoBKa TOE3MHBIX M MaHEBPOBBIX CBETO(POPOB B KAKIOM KOHKPETHOM CITydae
ONpeIeNAeTC TEXHOMOTMYECKAM TIPOLIECCOM PpalOThI CTAHIMK. JTOT MPOLIECC BKITIOYAET B ceOsl
OllCpalMi [0 YCTAHOBJICHUIO IIOC3IHBIX MAapIIPyTOB IIpHeMa U OTIPABICHUS IIOE3I0B,
MAaHEBPOBBIX MapILIPYTOB, MAPLLIPYTOB HA/IBUIA COCTABOB U3 MapKa IIpUeMa Ha COPTUPOBOYHBIE
TOPKHU U T. [I.

Ha rnaBubix mytsix ST, 1T, 411 ycraHoBieHbI BbIxo/HbIE MauTOBbie cBeToopbl HS,
HII 1 H4 ¢ npurnacurelbHbIM MUTAIOUINM OTHEM, BBIXOJIHBIE KapJIMKOBBIE CBETO(OPHI
H1, H3, H6, H8, H10. MautoBbeiMu cBeTOOpamMu SIBISIOTCS BXoAHOM cBeTtodop Y.

BxonHoit cBetodop YU ycTaHaBIUBaIOTCS Yepe3 BO3YIIHBIN MPOMEKYTOK KOHTAKTHOU



ceTd Ha pacctosiHuu He MeHee 300 M OT HEepBOro CTPEJIOYHOrO MEPeBOJa, TaK Kak
CTaHIUS PACIIONIOAKEHA Ha YYACTKE C AIIEKTPOTATOM.

Takasi ycTaHOBKa BXOJHBIX CBETO(POPOB 00ECHEUMBACT HMCKIIOUEHUE MEPEKPHITHS
TOKOIPUEMHHUKOM 3JIEKTPOBO3a MIEPErOHHOM M CTAaHIIMOHHON KOHTAKTHOW CETH U MOJa4u
NUTaHUsT B CTAHIMOHHBIE TIPOBOJA C TIEPEeroHa IMpH MPOU3BOACTBE padOT Ha
CTaHLIMOHHOM KOHTAKTHOM CETH C OTKIIIOUEHUEM €€ OT UICTOYHUKOB MUTAHUS.

Ha yuacTkax ¢ aBTOHOMHOM TATO# BXOJIHBIE CBETO(POPBI YCTAHABIMBAIOTCS Y OCTpPsIKa
MEPBOr0 CTPEIOYHOro nepeBoja He Ommke 50 M OT ocTpsika MPOTHUBOIIEPCTHOTO WU
NPEJETBbHOr0 CTOJI0MKA MOMIEPCTHOI'O CTPEIOYHOTO MEPEBOA.

Mamnerpossie cBeToopsr M2, M6, M8, M10 u M12 ¢ GeccTpeiouHbIX y4acCTKOB U
M4, M14 u M16 wu3 Tynuka ciyxat Uil pa3pellieHHs BXOAa U3 HELIEHTPAIM30BAHHON
30HbI CTaHIMM B LEHTpaau3oBaHHyl0. Hawubonee xapakTepHbIM YCIOBHEM JUIA
PACCTAHOBKM MAHEBPOBBIX CBETO(POPOB B CTPEJIOYHOW 30HE CTaHIMU SIBISIETCS
BBINIOJIHEHME MAaHEBPOBBIX TMEPEABMKEHUI C MEHBIIMMU [epernpoOeraMi U MEHbIIeH
3aTpaToil BPEMEHM Ha KaXKIbli MAHEBPOBBIM peWcC, IJIsi Yero MpOU3BOAMTCS [eJICHHUE
CJIO’KHBIX MAHEBPOBBIX MapIIPYTOB.

W3onupyromue CThIKM YCTAaHABIMBAIOTCS B CTBOpE co cBeTodopamu. [lomyckaercs
CIIBIJKKA 3THX CTBIKOB Y BXOJHBIX CBETO(GOPOB B 00€ CTOpOHBI He Ooyiee 2 M; y Bcex
OCTaJIbHBIX CBETO(OPOB, KPOME BBIXOJIHBIX W MAHEBPOBBIX JIS BbI€3/a C MYyTEH, 10
10,5 M Mo HampaBJIEHHIO U JI0 2 M NPOTUB HarpasiieHus ABwxKeHus. [Ipy MaHEeBpPOBBIX
NEPEABKEHUSIX 10 3aMKHYTBIM MapIIpyTaM H30JIMPYIOIIUE CTHIKA YCTaHABTUBAIOTCS Y
KOHIIa PaMHBIX PEIbCOB CTPENOK (4,3 M) CO CTOpPOHBI UX OCTpsiKoOB. [Ipu HamuuMu Ha
CTQHLIMM CTPEJIOK, YYacTBYIOIIMX B HEMapHIPYTHU3UPOBAHHBIX  MEPEABUKCHUSIX,
M30JIUPYIOIIME CTBHIKM Tepell OCTPSKaMU YCTaHABJIMBAIOTCS HA  PACCTOSHUM,
OIpeNIesIEeMOM U3 YCIOBUM CKOPOCTH MaHEBPOBBIX MEpe/BIKEHUIM 15 KM/4 U BpeMeHu
niepeBosia cTpeiku. Eciau BpeMst iepeBojia He MeHee 2,5 ¢, TO 3TO paccTosHUe He MeHee 12
M OT OCTPSIKOB OJIMHOYHOM CTpPENIKM W TIEPBOM U3 CHApEHHBIX W HE MeHee 24 M OT
OCTPSIKOB BTOPOU CIIAPEHHOW CTPEJIKU.

Crpenka cbe3na 2/4, 6/8, 18/20, 22/24 otneseHa U30IUPYIOIINMM CTBHIKOM, TaK Kak

00€ CTpeJIKM OJJHOBPEMEHHO HE BXOJST B MOE3/IHOM MM MaHEBPOBBII MapIIPYT.



J11st onipesiesieHrss OpIMHAT CTPEJIOK U CBETO(POPOB HEOOXOIMMO 3HATH MOJIE3HYIO
JUIMHY HaubOojee KOPOTKOTO MPUEMO- OTHPABOYHOIO MyTH CTaHUUH. it TPy30BOro
JBKEHUS MOJIe3Has JUIMHA MPUEMO -OTIPABOYHBIX ITyTeH MpUHUMaETcs: paBHOM 1250,
1050 v 850 m. Ha nuHMAX ¢ GOJMBIION Ipy30HANIPSKEHHOCTHIO TPU COOTBETCTBYIOIIEM
TEXHUKO-D)KOHOMHYECKOM O0OCHOBAHHUHU MPHUEMO-OTIIPABOYHBIC IMTYTH MOXKHO MIPUHSTH U
OoJIbIIIel TOJIe3HON JJIMHBI (TIOJYTOPHOM WM YABOCHHOM), YTO IMO3BOJISIET OPraHU30BATh

BOXACHUC AJIMHHOCOCTAaBHBIX 1 COCAMHCHHBIX ITOC310B.

3.2. Ha3nauenwue u BBIOOp TUIIA PEJICOBBIX LIETICH

Ha crannusax, oOOpyJOBaHHBIX YCTPOMCTBAMM pENEHHOW IEHTpalIu3aluH,
MPUEMO-OTIPABOYHBIE MYTH, YYaCTKU MyTel Mepesl cBETOPOpaMu, OrpaskIaroluMU
BbE3J B LECHTPAJIU30BAHHYIO 30HY C IIOJBE3AHBIX IyTEH, JEMO0, a TaKXKe BCE
LHEHTPAJIU3yEeMbI€ CTPEIKH 000PYAYIOT JEKTPUUECKUMHU PEITHCOBBIMU LICTIIMH.

B npenemax CTpesOYHOM TOPJIOBUHBI CTaHLMU YCTPAaWBAKOT Pa3BETBICHHBIC
pENbCOBBIE 1IENHU, MPU 3TOM pa3OUBKY CTPEIOYHON TOpJIOBMHBI HA WM30JMPOBAHHBIC
YUYaCTKH BBIMOJIHSAIOT TaK, YTOObI B OJMH M30JIMPOBAHHBIN y4acTOK BXOJIWIIM He Oojee
TPeX OJIMHOYHBIX WJIM JIBYX MEPEKPECTHBIX CTPEIOYHBIX MEPEBOIOB, IPU OObETUHEHUN
CTPEJIOK HE UCKIII0YAJIaCh BO3ZMOXKHOCTD MTapAIIICIIbHBIX MTEPEABKCHUN.

N3onupyromye CTBIKM YCTAaHOBJIEHBI IO I'PAHULIAM PA3BETBICHHON PEJILCOBOMN
LY, a TaKKe B CaMOM CTpelIO4YHOM nepeBone. HapyxHble penbcoBble HUTH
Pa3BETBIAIOLIUXCA IyT€W B CTPEJIOYHOM IIEPEBOAEC COCAUHEHBI CTPEJIOYHBIM
COCIMHUTENIEM, Yepe3 KOTOpbId oOpaszyercd Ienb TOKa MO MPSMOMY MHYTH H TIO
OTKJIOHEHMIO. [IpH yCcTaHOBKE IIyTE€BOTO peJie 10 IPSIMOMY IIYTH PEIBCOBBIE HUTH I10
OTKJIOHEHHIO TOKOM HE 00TEKaIOTCsl, YTO MOKAa3aHO ITPUXOBBIMU JUHUSAMHU. B Takux
PENbCOBBIX LEMAX B Cilydae OOpbIBA COCAMHHUTENS M HAXOXKIEHUS TIOJBHKHON
€IUHULIBI HAa OTBETBJIICHUM IIyTE€BOE pEJIE€ HE ILIYHTUPYETCS U IOSBIIETCS JIOKHAs
CBOOOTHOCTb CTPEJIOYHOT'O yYacTKa .

JIisi MCKJIIOYEHHs] ATOW OMAaCHOCTH Ha BCEX HEOOTEKAaeMbIX TOKOM YYaCTKax
YCTaHABJIMBAIOT JBOWHbBIE CTPEIOYHbIE COSIUHUTENIN — OCHOBHOM U TyOIUPYIOLIUHA.

CTpCJIO‘IHble COCAUHUTEIIN IIPHU ABTOHOMHOM TSIIe MMPUMCHATIOT CTAJIBHBIC.



JUist mydiiero KOHTPOJsi OOTEKaHHMs TOKOM MapajieNbHbIX OTBETBIICHHIM
PETBCOBOM LEMHU M0 KAXKIOMY OTBETBIICHUIO BKIFOUAIOT CTPENOYHBIE ITYTEBBIE PEIIE.
Uucno 1myTeBbIX pele B PA3BETBICHHOM pEIbCOBOM LENU HE JOJDKHO
npeBblaTh Tpex. Ha oTBerBieHusax uHONW He Oosnee 60 M OT LIEHTpa mepeBoja
CTPEIIKH [0 H30JUPYIOIIEro CThIKAa IIyTEBbIE peine He BKIwodaroT. Ha Beex
MapajuIeNIbHbIX OTBETBIICHUSAX HE3aBUCHMO OT JUIMHBI OTBETBIICHUM, MPUMBIKAIOLIIAX
K IPUEMO-OTPABOYHBIM NYTSAM, O KOTOPBIM BO3MOXHBI IOE€3JHBIE MapUIPYTHI,
00513aTeIbHO BKJIIOYAIOT IOMOJIHUTENBHBIE ITyTEBBIE PEIIE.
CxeMbl pEenbCOBBIX LENEH MOAPA3IENAITCA MO POAY TATM HA Y4YacTKE U IO

croco06aM KOJUPOBAHMUS.

3.3. JIByXHHMTOYHBIH IJIaH CTAaHIUU

HpI/I COCTABJICHUU AOBYXHUTOYHOI'O ILIdHA MCTOJIOM 3aAMKHYTBIX KOHTYPOB
MMPOBEPACTCA NPABUIBHOCTL PACCTAHOBKU H3O0JHUPYIOHNINX CTBIKOB IJIA oOecrieyeHus
qcpeaoBaHuA MOJIAPHOCTH B CMCKHBIX PCIBCOBBIX HUTAX.

I[JISI pacdu€ta MCETOAOM 3dMKHYTBIX KOHTYPOB CTAaHIUS BbIUCPUYUBACTCA B
OAHOHHUTOYHOM I/I?>06pa)KeHI/II/I. Ha I/I306pa)KeHI/IC CTaHIIUN TICPCHOCATCA BCC
HU30JIUPYHOIIHUEC CTBIKM C OJHOHUTOYHOI'O IIJIaHa CTAaHIIUH, U IPOU3BOAUTCA YCTAHOBKA
HU30JIMPYHOIIUX CTBIKOB, U30JHUPYIOIIUX OCTPAKHU CTPCIIKU. B OCTPBIC YTJIbI KAKAOTO
CTPCIIOYHOTO IICPCBOAA AJIA IMMOJYUYCHHA 3aMKHYTOI'O KOHTYPA BIIMCBIBAIOTCA OYI'U.

3aTem B KaXXI0M 3aMKHYTOM KOHTYPC IMOACYUYUTHIBACTCA KOJINYCCTBO CTBIKOB.
Yucno CTHIKOB KaXXI0ro 3aMKHYTOI'O KOHTYpa. Ecnu IIpyu 5TOM II0JYYACTCA YCTHOC
YUCJIO CTBIKOB, TO H€O6XOIII/IMOC qepeaOoBaHUC TTIOJIIPHOCTHU obecmeunBaerca. Ecim
KOJIMYCCTBO H3OJIMPYIOIUX CTBIKOB HCYCTHOC, TO IJIA CO6JIIOI[CHI/ISI qcpCcaoOoBaHUA
IMOJIPHOCTU HYXKHO IICPCHCCTHU CTBIKU. CTBIKM C OTKJIOHEHHUS MOKHO MNCPCHCCTU Ha
rJIaBHbBIN IIYTh TaAK, YyTOOBI YHCJIO CTHIKOB B KOHTYPC CTAJIO YCTHBIM.

I[BYXHHTO‘{HBIﬁ IUIaH CTAHIUU CTPOUTCA ITOCJIC ITOJTYUCHHUA BO BCEX KOHTYpax
YCTHOI'O YHUCJIa U30JIUPYIOIIUX CTBIKOB.

Ha OCHOBaHHUH OAHOHHUTOYHOI'O I1JIaHa CTaHIIMU C paCCTaHOBKOﬁ

HU30JIMPYHOIIUX CTBIKOB JIJIA 06p330BaHI/IH Pa3BCTBJICHHBIX W HCPA3BCTBIICHHBIX



PEJIbCOBBIX LENEW COCTABISAIOT JBYXHUTOYHBIM IUIAaH M30JSIUMM CTaHUMU. Ha Hem
TaKkKe OTMEUAeTCs pa3MEIICHUE IyTEeBOTO O0OOpYyJOBaHUS PEIbCOBBIX IIETEH,
cBeTO(OpPHI, HA3BAHUS MyTEH, CTPEIIOYHBIX CEKIIHM.

Ha nByXHUTOYHOM IIJIaHE CTAHIIMU BBIMOJHSIETCS YEPEAOBAHUE MOJSIPHOCTH B
CMEXHBIX PEIbCOBBIX IIEMAX. PeabCcoBbIE 1€MW JOKHBI OBITh 3alMIIEHBI OT
B3aUMHOT'O BIIUSIHUS TIPU 3aMBIKAHWM H3O0JHUPYIOIIUX CTBIKOB MEXAY HUMH. [Ipu
PEIBCOBBIX MENsAX C (Ha304yBCTBUTEIbHBIMU MYTEBBIMU TPUEMHHUKAMH 3TOTO
TOOWBAIOTCST PA3rOHKON MOJSPHOCTH, TO €CTh TMOAKIIOYAIOT alapaTypy CMEXHBIX
PEIBCOBBIX IeNel TaKUM 00pa3oM, YTOOKI 110 00€ CTOPOHBI OT U30JIMPYIOIIETO CTHIKA
ObUTH pa3Hble MTHOBEHHBIC TOJISIPHOCTH CUTHAJIBHOTO TOKA. YCJIOBHO IUTFOCOBYIO
PEIBCOBYIO HUTh KaXKJION pelbCOBOM IEMU M300pakaloT yTOJIIEHHON, 8 MUHYCOBYIO
— TOHKOW JMHUEH, U JOOMBAIOTCS YepEIOBaHUS YTOJIIEHHBIX M TOHKUX JIMHUU Ha
Ka)XJIOM M30JIMPYIOIIEM CThIKE. [locie onpeneneHus moJsipHOCTH BO BCEX PEIBCOBBIX
LEensAX MpPU MPABUIBHOM PACCTAaHOBKE CTHIKOB B CMEXKHBIX PEJIBCOBBIX ILEIMIX
IpaHUYAIINe HUTH JOJKHBI OBITh Pa3HOU MOJISIPHOCTH.

K o06opynoBaHuio penbCOBBIX II€TIEH OTHOCATCS IYTEBbIE KOPOOKH U
MHUTAIONIME U PEIICHHBIE KOHIbI PEIBCOBOM LENU. B KaxaoW penbCOBOW LIENH Ha
JBYXHUTOUYHOM IUIaHE IMMOKAa3aHbl MUTAIOIINE W peleiiHble KOHIbL. OaHa peabcoBas
LENb MOKET UMETh OJVH NMUTAIOIIUN U J0 TPEX PEIECUHBIX KOHIOB.

Ha cTpenkax ImOKa3pIBalOTCA CTPEIOYHBIE DIIEKTPONPHUBOMABI, HyMeEpalus
KOTOPBIX COOTBETCTBYET HyMEPALIMH CTPEIOYHBIX MIEPEBOIOB.

JlaTunkoM uHGOPMAIIUK O MECTOPACIIOIOKEHUH TTOABUIKHBIX €IUHUIL CITY>KaT
pPEJIbCOBBIE LIE€NM, OPraHU3yEMbIE B IIPEAEIax BCEX HM30JUPOBAHHBIX YYaCTKOB.
OCHOBHBIMHU 3JIEMEHTAMU PEIHCOBOM LIENHU ABJISIOTCS UCTOUHUK MUTAHUS U MyTEBOU
MpUEMHHUK (ITyTEBOE perie). DNeKTpuueckas CBs3b MEXIYy HUMHU OCYIIECTBISETCS IO
peJibcaM.

B pa3BeTBIEHHBIX PENBCOBBIX LEMAX IS UCKIFOUEHUSA KOPOTKOTO 3aMbIKAHUS
TOKa 4epe3 KPECTOBUHBI CTPEJIOK YCTAHABIMBAIOTCS JOMOJHUTEIbHbBIE (CTPEIOYHBIC)
M30JIUpYyIoNIMe CThIKU. [l oOTekaHus CUTHAJIBHBIM TOKOM OTBETBJICHMH Ha

CTpCIIKAX YCTAaHABIIMBAIOTCA CTPCIIOYHBIC COCANMHUTCIIN.



B nanHoii paboTe mMpuUMEHEHBI PeNbCOBbIE LEMH C (ha30 YyBCTBUTEIBHBIMU
MyTeBBIMU MPUEMHHUKAMHU.

[TuTaroiue u peseitHbie KOHIbI PEIbCOBBIX IENeil Ha CTAaHIUAX IBYXITYTHBIX
YYaCTKOB pacrojaraioTcsi TakuM oOpa3oM, yToObl B MapuipyTax npuema MOChUIKa
kogoB AJICH (koaupoBaHH€) OCYIIECTBISJIOCH C pEIeHHOro KOHIa, B MapuipyTax
OTIIPABJICHUS — C MUTAIOIIETO KOHIIA.

[MuTaromue U penelHble KOHIBI, @ TAK)KE JOMOIHHUTENbHbIE HU30JUPYIOIIHE
CTBIKW W  CTpPEJOYHBbIE COCJAMHHUTENIM  PAa3BETBIEHHBIX PEIbCOBBIX  Ienei
pacrnoJyiaraloTcsi ¢ y4eToM HeoOXOJIUMOCTH OOTEKaHHS CUTHAJIBHBIM TOKOM PaMHBIX

PENbCOB, CTPEIIOYHBIX COCIMHUTENEH, BCEX OTBETBIECHUN PEIbCOBOM LEMH.

4. TexHuveckuiu pasaela
4.1.®OyHKIMOHANBHASA CXEMA

biIoYHYyI0 BJEKTPUUYECKYI0 LEHTPAIM3ALUIO0 C Pa3JciIbHBIM YNPABICHUEM
MPUMEHSIIOT JUIsl CTAaHUUM, UMeomuX A0 30 EeHTpalIn30BaHHBIX CTPENOK. B cBs3M C
OOJBIIMM YMCIOM TPYHI TOE3AHBIX W MAHEBPOBBIX MAapIIPYTOB IOCTPOCHUE
Pa3pO3HEHHBIX CXEM JJI Ka)KIOW TPYIIBI IPUBOAUT K YCI0KHEHUIO U yIOPOKAHUIO
YCTPOMCTB LeHTpalu3auu. s OJHOTUITHOCTH M COKpAILEHUS MPOEKTHBIX paboT u
MOHTa)Ka IMPUMEHSIOT PEIEHHYI0 LEHTPAIM3ALUI0 C PA3AEIbHBIM YIPAaBICHUEM H
0JIOYHBIM MOHTAKOM.

B xauecTBe amnmnapara ynpaBlIeHHs UCIOJIb3YIOT MYJIbT-Ta0JI0 CO CBETOCXEMOI
KEJIOOKOBOTO THUIMA W CHUTHAJBHBIMU OJHOKOHTAKTHBIMHU JIBYXIO3UIIMOHHBIMU
KHOIIKaMH, pa3MENIEHHBIMU 0] CBETOCXEMOMN CTAHIIMH.

OCHOBHOW anmapaTypod LEHTPAJIHU3alWU C Pa3JelbHBIM YIPABICHUEM
ABJIAIOTCS OJIOKM TeX K€ THUIIOB, YTO W B HcnoigHuTenbHOW rpynmne BMPLI. Jlns
COKpAIlleHUs THUMOB OJIOKOB Ha ©€3 CTPEeJIOYHBIM Y4YacTOK IYTH 3a BXOJHBIM
ceeropopom BMmecTo Osoka YII-65 nomyckaercs ucnonb3oBath 010k CII-69; BMecTo
6soka MIII, ecnun HEoOXoaMMO MeHee 8 ATUX OJIOKOB, MOXXHO YCTaHABIMBAThH OJIOKU

MII. Jlns BXOAHBIX CBETO(OPOB YCTAHABIMBAIOT TONBKO OJok BJI-62 u yepe3 Hero



BKJIIOYAIOT OOLIee CUTHAIbHOE pelie. JlomoJHUTENbHbIE CHUTHAJIBHBIE peje s
yIpaBiIeHUs BXOAHBIM CBETO(POPOM pa3MeIatoT Ha CTaTUBAaX CBOOOJHOTO MOHTaXKa U
YaCTHYHO B peliedHbIX mKkadax 3tux cBetoopoB. B cxemax DI nmpenycmaTtpuBarot
yBs3Ky ¢ [IADB, onHo- 1 nByxnytHOU Ab.

[IpoextupoBanre bBIL] cBoguTcs K HAOOPY M COCTABICHUIO TUIIOB CXEMHBIX
0JIOKOB, pa3MEIEHHbIX MO MYyTEeBOMY Pa3BUTUIO CTAaHIMU. DTa CXeMa Ha3bIBAETCS
(GyHKUIMOHATBHON CXEMOU pa3merieHus 6JI0KOB.

Jliist moctpoenust GyHKIMOHAIBHOM CXeMbl pa3MelieHus: 0J0KOB Ha CTaHIUU
MPUMEHSIOT THUIIOBbIE OOBEKTHI ympaBiieHHss Hu KoHTposs. K HuUM oTHOcsATCA
CBETO(OpPHI, CTPEIKU, MYTEBbIE YUACTKU, CTPEIOYHBIE CEKLIUU, IPUEMO-OTIIPABOYHbIE
nytd. Ha xkaxaplii ©3 3THX OOBEKTOB YCTAHABIMBAETCS THUIOBOM  OJIOK
MCIIOTHUTENBHOM TPYIIIIHIL.

[Ipu nocTpoeHnn PYHKIIMOHATILHON CXEMBbI IPUMEHSIOTCA CIEYIOUUe OI0KH
VCIIOTHUTENBHOM TPYIIIIBIL:

- IT — myTeBOM, KOHTPOJIUPYET COCTOSHUE MPUEMO -OTIPABOYHOTO ITYTH U UCKIIOYAET
71000Bble MapHIPyThl, YCTAHABIMBACTCS Ha KaXAbl MPUEMO - OTIPABOYHBIM NYyTh
CTaHLUY;

- CII — cTpenoyHblil MyTEBOM, KOHTPOJIUPYET COCTOSIHUE CTPEJIOYHOTO IYyTEBOTO
yuacTka, Hanpumep 1-7 CII, ocyiiecTBisieT 3aMbIKaHUE CTpENOK B mapupyre. Ha
(GyHKUMOHAIBHON CXeMe pacrojiaraercsi B oOLiel Touke MapuIpyTa;

- VII — yuactka ytu B ropsoBune crannuu (HII), BeimonHs0T Te ke PyHKIIMU, 4TO
u 6ok CII, kpome TOro, UCKIIOYAET YCTAHOBKY JIOOOBBIX MapIIpPyTOB Ha JaHHBIN
y4acTOK Iy TH;

- C — CTpeno4YHO-KOMMYTAIIMOHHBIA OJOK, KOTOPBIM YCTAHABIMBAETCS Ha KaXKIyIO
CTpPEJIKY J1JI1 KOHTPOJIS €€ MOJO0KEHHS U KOMMYTAIMU CXEM IO TUIAHY CTAHIIUY;

- IIC-220 — mycKOBOW CTpPENOYHBIN, YIPABIAET CTPEIOYHBIM JIIEKTPOIPUBOAOM,
KOHTPOJUPYET MOJIOKEHUE CTPEJIKU C MOMOUIBI0 OOIIEro KOHTPOJIBHOTO pelie, uepes
KOHTaKThl KOTOPOro BKiItoyaroTcs koHTposibHble pene [IK, MK 6moka C. B 61oke T1C
pa3MeIleHO J1Ba KOMIUIEKTa IMYCKOBOW ammapaTypsl JJi yrnpaBieHus (OJUHOYHBIMU

nim CHapCHHBIMI/I) CTPCIIKaMH. Ha nmane HYTCﬁ HC IIOKAa3bIBArOTCA, a



YCTaHABJIMBAIOTCA B HIDKHEM PSly CTaTHBA, HO HE O0Jiee TpeX Ha CTaTUB,

- MI — maneBpoBOro OJMHOYHOTO cBeTodopa B ropiouHe cranmuu (M3, MS),
Y4aCTKOM MpPHUOJIMKEHUS K KOTOPOMY SIBIISIETCA CTpesiovyHasi myTeBas cekuus (y
JaHHOTO cBeToopa OMNpeAeNsaioT Hayajlo W KOHEl Mapupyra B OJHOM
HaIpaBJICHUH).

- MII — maneBpoBoTO cBeTO(Opa, yCTAHOBIEHHOTO U3 TynuKa (y JaHHOTO cBeTodopa
OTpEENISIOT HAa4aJlo MapuIpyTa B OAHOM HAMPAaBIECHUU U KOHELl B IPYTOM);

- MIII — maneBpoBoro cBerodopa ¢ yyacTka mytd B ropioBuHe (M), ¢ yuyacTka
MyTH, C TPUEMO—OTIPABOYHOrO NMyTH (y JAAHHOrO CBETO(POpa ONMPEeAessioT TOJIbKO
HayaJio MapipyTa, KoHel — B 6yioke YII, ycTaHOBIEHHBIM PSIZIOM C JAHHBIM OJIOKOM).
- BII-62 — BxonHOTO cBeTOOpa, YIPaBISIET CBETO(HOPOM;

- Bl — ynpaBnenue BbIXOJHBIM CBETO(OPOM Ha OJHO HAIpaBICHUE C TPEX3HAUHOU
CUTHAJINU3aLIUEH;

- BIl — nns ynpaBieHHs BBIXOJHBIM CBETO(GOpPOM, CUTHAIM3UPYIOIIUM Ha JBa
HaIlpaBJICHMUS;

- BIIl — nns  ynopaBieHWss BBIXOJHBIM — CBETOOPOM €  YEThIPEX3HAUYHOMU
CUTHAJINU3aLUEH;

- BJl — nononaurensHbii k 0110kam B, BII, BIII.

broku CII-69 ycraHaBnMBaIOTCA B IEHTPE CEKIUH (TOYKE, KOTOPYIO
nepeceKkaet 00l MapuIpyT Yepe3 TaHHYIO CEKIIHIO).

broku pa3meniaroT Ha OJIOYHBIX CTATUBAX B COOTBETCTBUU C MECTOM OOBEKTa
Ha IJJAHE CTAHIMM U MYTEM ILITEICENbHBIX COCAMHEHUU BKIIOYAKOT €r0 B MOJHYIO
CXEMY LICHTPAJIU3ALUH.

DnekTpuueckue 1enu (CTpyHbI) pelelHBIX OJ0KOB, oOpasyromiuecs B
COOTBETCTBHM C pa3MelleHueM OOBEKTOB Ha TUIAHE CTaHUMWH, UMEIOT CleayIoliee
Ha3HayeHue: | — KOHTPOJBHO-CEKIMOHHBIX pefe; 2 — CUTHAIBHBIX peine; 3, 4, 5 —
MapuIpyTHBIX pene; 6 — aBTOMATUYECKOW OTMEHBI, pa3ldeiKu MapuipyTtoB; 7 —
KOHTpPOJISl Ha TabJI0 YCTAaHOBJIEHHOTO MAapIIpyTa; 8 — KOHTPOJS Ha TabJ0 3aHATOrO
COCTOSIHUSI CTPEIOYHBIX yYaCTKOB.

HeHI/I ABIIAOTCA O6H_II/IMI/I T TOC3AHBIX U MAHCBPOBLIX MAPUIPYTOB obonx



HanpaBieHuil. Hauvamo wu KkoHell wapuipyTa ONPEACsiOTCS HayajlbHBIMU U
KOHEUHBIMU pelie. BxoaHble 1ienu 0003Ha4aroTCsl MEHBITUMU YUCIaMU, BBIXOJIHBIC —
OosbMH. BXOABI ¥ BBIXOABI CMEXKHBIX OJIOKOB COEIUHSAIOT B 3aBUCHUMOCTH OT HUX
PacCTaHOBKM 10 PpacmlojiokeHUt0 cTpeidok u cBerodopoB. bmoku CII, VII
MOAKIIOUAOT TaKUM 00pa3oM, YTOObl MpPU HEUYETHOM JBWIKCHHH IE€PBBIM

cpabatsiBajo pene 1 M.

4.2. IIpyHIMUNUATIEHBIE CXEMBI

4.2.1 CxeMa KHONIOYHBIX PEJIE U PEJIE HAIIPABIICHUM

B cucremMe 06104YHON SIEKTPUYECKON NEHTPANU3ALMU C  Pa3lIeIbHBIM
yIPaBJIEHUEM BBIXOJIHBIMU CBETO(GOpaMH YNPABISAIOT IBYMsI KHOTIKAMU — TIOE€3HON U
MaHEBPOBOW, MAHEBPOBBIMU — OJHOW KHOIIKOW, BXOJAHBIMM — OJHOW KHOIKOM.
KHomnk# ncnonb3yrorcs 0OHOKOHTAKTHbIE, MajorabaputHeie. B cxeMax ycTaHOBKH U
OTMEHBl MapHIPyTOB TpeOyeTcsi OOJbIIOE YHMCIO KOHTAKTOB KHOIOK, MO3TOMY JJIS
BCEX OJHOKOHTAKTHBIX MAapILIPYTHBIX KHOIIOK YCTaHAaBIMBAIOT KHOIIOYHBIE pelle.
Knomnounsle pene 0003HAYaIOT Tak ke, Kak U KHOMKY. [Ipu Haxkatuu mapuipyTHOU
KHOIIKM TpeOyeTcsl ONpeleNuTh HAMpaBICHHE M KAaTErOpUIO0 YCTaHABIMBAEMOIO
MapuipyTa. To BBINOJIHAETCS ¢ MOMOIIblo penie HanpasieHuit H(U) npuema u Y(H)
ornpasienusi, HM(UM) maneBpoBoro no mnpuemy u UM(HM) maneBpoBoro 1o
ornpaBneHuto. Kaxaoe U3 MNEpEeYHCICHHBIX peEJie HaNpaBJICHUW BKIIOYEHO
IIOCJICIOBATEIBHO C KHOIIOYHBIM pPEJIE CBOEH TI'PYNIbI U 4Yepe3 THUJIOBbIE KOHTAKTHI
pene  HampaBlI€HUW APYTrMX  KAaTErOpuil  MapuipyToB. OTHM  HCKIIOYAETCS
BO3MOXHOCTh OJHOBPEMEHHOI'0 BO30YXJACHUS JABYX peJieé U YCTAHOBKHU BPaKIESOHBIX
MapILIPYTOB.

MapuipyT 3agaeTcss Ha)xaTHeM KHOIKH OTKpbiBaeMoro cetodopa. Ilpu
Ha)KaTUU KHOIIKM CTAHOBUTCS I10J TOK KHOIIOYHOE PEJIE U pesie HAPABJICHHUS.

KHomounble pesne MaHEBPOBBIX CBETO(MOPOB pAa3AENCHbl HA TPYIIbBI IO

HaIlpaBJICHUAM  YCTAHOBKH CBCTO(i)OpOB. OT HaxaTus KHOIIKH MaHCBPOBOTO



ceeropopa M4 cpabateiBatoT kHOmouHble pesie M4K u pene nampasienuss UM. C
MOMEHTa BO30YXJICHHS pejie HalpaBieHHUs HAa MyJIbT-TabJI0 B yKaszareje maplipyra
3aropaeTcsl CBETOBAs sYEHKa yKa3blBarolllas KATEIOPUIO M HAIpaBJICHUE MapLIpyTa.
@pOHTOBBIMM KOHTAKTAMH DEJI€ HAIIPaBJICHUM BKIIKOYAETCA NUTaHuWe B muHbl H, Y,
HM n UM 515 nuTaHus LEner MCHOJHUTEIbHOU TPYIIIbI.

ThUTOBBIMU KOHTAaKTaMH Ka)KJIOIO PEJIe HAIPABICHUS OTKJIIOYAETCS IUTAaHHUE B
OCTaJIbHBIX TPEX pelie HaNpaBJICHHUSX, YTO OOecleurnBaeT BO30YKIEHUE TOIBKO
OJIHOTO peJjie HAIPABJICHHUS.

KHomouHble penie U perne HampaBlICHWM HaXOJATCS MO TOKOM TOJBKO BO

BpPCM: HAXKATHA KHOIIKU.

4.2.2. CxeMa nNpOTHUBOMIOBTOPHBIX PEJE

[IpoTHBOMOBTOPHBIE peJie UCKIIOYAIOT MOBTOPHOE BO30YK/IEHHE CUTHAIBHBIX
pene npu JUIMTEIBHOM HAa)KaTUU CUTHAJIIBHOM KHONKHU. B cucreme siekTprueckou
neHtpanuzanuu  OI-9 wuMeercs OIMH KOMIUIEKT IPOTHUBOIIOBTOPHBIX pEIE,
MOJAKIIOYaeMbId K IeNd BO30YKIECHHUS CUTHAJIBHOTO peJie COOTBETCTBYIOLIUM
KHOIIOYHBIM pelIe.

KoMmiekt mpoTuBONMOBTOPHBIX pene BkiovaeT B ceds pene [I1B, [T u BB.
C nomOmBI 3TUX peJie BBIIOIHAETCS OTKIIOUYEHHE [EPBOHAYAIBHOW LENU
CUTHAJILHOTO  pene  mocie  ero  Bo30yxkaeHusa.  OTCyTCTBUE — pexuMma
MPOTUBOMIOBTOPHOCTH NPHUBOJUT K aBTOMATHUYECKOMY OTKPBITHIO cBeTOodopa 0e3
y4acTus JEXKYpPHOTO, UTO HapyIIaeT 0€30MacHOCTb.

[Ipy HakaTUM CHUTHAJBLHOM KHOMNKH, Hampumep, H, Bo30OyasTcss KHOMOYHOE
pene u pene HampaieHus: awkenus (Harnpumep, HK u H). B nenu Bo30yxnenus
pene IIIIB kOHTponupyeTrcs HaIMYME HANpspKEeHWs Ha mmHe MIT B moe3mHbIX
Mapmpytax u I’ B MaHEBpOBBIX MapuipyTax, BO30YXIEHHOE COCTOSIHUE
KHOITOYHOT'O pefie, 00€CTOUEHHOE COCTOSTHUE COOTBETCTBYIOILIEIO CUTHAIBHOTO pElie,
pene BB 1 Bcex oCTabHBIX KHOIOYHBIX pese naHHou rpynimsl. Pene 1B Bxirouaer

cBoil moBtoputTens pene IIII, PpoOHTOBEIM KOHTAKTOM KOTOPOTO OYIET 3aMKHYTa



uenb nutanusa peine BB (pene BB ocraneTcs moa TokoM Mo 1enu caMOOJIOKHPOBKH
10 OTHycKaHusi KHOmKK). OOpaTtuTe BHUMAHUE Ha TO, YTO B IEMH CaMOOJIOKUPOBKU
pene IIIIB BKIIIOYEH pPE3UCTOpP, YMEHBIIAIOIIUNA BPEMs OTIIYCKAaHMS SIKOpsS ITOTO
pene.

Yepes pponToBbie koHTakThl pene [T u BB nogaéres nanpsokeHue B cxemy
CUTHAJIbHBIX pelie. Bo30yk/leHne CUTHAIbHOTO peie MPUBEAET K BBIKIIOUEHHUIO pesie
[1I1B u III1. CurnanbHOE pesie ocTaHeTcsl BO30YKAEHHBIM 0 LIETH caMOOJIOKUPOBKU
yepe3 (pOHTOBOM KOHTAKT pejie, KOHTPOJIUPYIOIIEE HWCIPABHOCTh HUTHU JIAMIIBI
paspemaroniero orus (peire PY wunmu O). Ilpu HeucnpaBHOCTH JIaMIThbl CUTHAJIBHOE
pesne 00ecTOUMTCS W MPU JJIMTEIBHOM YAEP)KaHUU KHONKH HE CMOXET MOBTOPHO
BO30YAMTHCS, MOCKOJBKY 1Ienb BO30yxieHus pese [111B octaneTcst pa3oMKHYTOM.

[Ipu ycranoBke MapmipyTta npuema no cBeropopy H na myte 1I1 mocne
HaxaTtus kHonku «H» cpabateiBator pene HK, H u BkiItouaroT mpoTHBONOBTOPHOE

pene:

MT - HK - HC - HK - HJIK "-E’-ET@-@-IE-H
TIiE

Hamnune nutanus MI' mpoBepsieT OTCYTCTBHE OTMEHBI MapLIpyTa, ThIJIOBOU
koHTakT pene HC — 3akpbiToe cocrosiHue cBerodopa, ThutoBoi koHTakT HJK —
HEBO30YKJIEHHOE cOocTosiHUE BpaxkaeOoHoro pene. [locne pene TII1B BkirowaeTcs pene
[1I1, a 3a HuMm BeIKITIOUatomiee pene BB. Pene BB oGecrounBaercs mpu oTnmyckaHuu
MapupyTHoi kHONKHU M BeikitoueHuu pene HK, H. Pene IIIIB, IIII BeikntoyaroTcs C

MoMeHTa Bo30yxkaeHus peine HC.

4.2.3. CxeMa KOHTPOJBHO — CEKIIMOHHBIX PEJIE

CxeMy KOHTPOJIbHO-CEKIIMOHHBIX peJie CTPOSAT MO IulaHy cTaHiuu. OHa
ABIIAETCS OOIIeH i MOE3IHBIX M MAaHEBPOBBIX MAapIIPyTOB, 3TO TMepBas LeMb
MEXOJIOYHBIX COETUHEHUHN MTOJIHON CXEMbl UCTIOTHUTENbHON TPy

Havanbnas uens BritoueHus pene KC 3ambikaeTrcss ppOHTOBBIM KOHTAKTOM

KHOIMOYHOTro pese gaHHoro ceerodopa. C momomibio pene KC BoiOuparoTcss u



KOHTPOJIMPYIOTCSI IyTEBBIE U CTPEIOYHBIE CEKLIMH, BXOASLIME B MapLIPYT, a TaKXKe
BBIKJTIOYAETCSl MapIIPyTHBIE pelie [ 3aMblkaHus Mapuipyta. B 6moke [1-62 kaxaoro
nytd ycra"aBiauBaroT 1o jnBa pene KC. Kaxnmoe penme KC Bbeikimwoudaer u
UCKJIIOYAOIINE PEJie, ¢ IOMOIIBI KOTOPBIX MPENIOTBPALLAIOTCS BCTPEUHBIE JIOOOBHIE
MapuipyTsl. B curnanbnbix 6mokax M1, MIT, MIII , B/I-62 ycranoBnenst pene KC ,
KOTOPbIE OCYILIECTBISIOT IOJHBIM KOHTPOJIb MPAaBWIBHOM YCTAaHOBKM BCETO
MapuipyTa B IEeNH CUTHAJIBHOrO pejie M (PUKCAIMI0 HAuyaBIIErocs IBUKEHUS IO
yCcTaHOBJIEHHOMY MapuipyTy. B nemnsix pene KC BblnonHAIOTCS Bce TpeOOBaHUS IO
o0ecrnedeHnIo 0e30acHOCTH IBUKEHUS TI0€3/10B.

C momeHnTa B030yxneHusa pene KC BbIKIIIOUaOTCS MaplIpyTHBIE pelie, 4eM
3aMBIKAIOTCS] BCE CEKLIUM MapLIpyTa.

Pene KC o6ecrounBaercst kontakramu pesie CII1 npu BeTyrieHuu noesna Ha
MapuIpyT WIH K€ NPU COCTOSIBIIEHCS OTMEHE MapuIpyTa KOHTAaKTaMHU PeJie pa3aeiaku
P. Yucno mnocnenosBatensHO coequHeHHbIX pene KC paBHO cymme u3 4mcia
M30JIMPOBAHHBIX YYAaCTKOB MapuUIpyTa M UHWCJA peJle CUTHAJIBHOTO OJIoKa U pere
noaxoAa Wi nyTu npuema. MakcumanbHoe yucio pene KC, BkiIroyaeMbIX B LENH
MaHEBPOBBIX U MTOE3IHBIX MApPIIPYTOB, PaBHO 24.

K cxeme pene KC nomtoc «II» noaxirodaeTcst co CTOpOHBI Ha4ajga MapuipyTa,
a CO CTOPOHBI KOHLA — moyroc «M». DTa Mepa MO3BOJSAET HCKIIOYHUTH 3aJaHUE
BCTPEYHBIX U MOMYTHBIX BPaK1€OHBIX MapIIPYTOB.

brnok ctpenku 1 u crpenku 7 mnepecTaBieHbl MecTamH, 4YTOObI wLenb 11
npoxonuia yepe3 0moku CII cexiuit mapaniaenbHbIX MyTel MPU BCEX MEePeIBUKEHUIX
10 CTPEJIKAM.

Pene KC BpIKIIOUaeTcs TOJNBKO IPU HA4YaBUIEMCS JBHKEHHHM COCTaBa IO
MapupyTy. ITO MO3BOJSET UCIOJb30BaTh JAaHHBIE PEJE Uil KOHTPOJS CBOOOIHOTO
COCTOSIHMSI MapLIpyTa MPU €ro OTMEHE, a TAKKE IS MEPEKII0YEHNUs MaHEBPOBOIO
CUTHAJIBHOTO pejieé Ha LeNb IMOAINUTKU IMPHU BBIXOJE NEPBBIX CKAaTOB COCTaBa Ha
MEPBYIO CEKUMI0 MapumpyTta. Ha Kaxaplii Doaxod K TOPJIOBHHE CTaHLHH

YCTAaHAaBJINBACTCs PCJIC OKC Ha cTaTuBe CBO6OI[HOF0 MOHTAaXxa.



4.2.4. CurHasibHbIE pelie

CxeMy CHUTHAJIbHBIX peJie MOE3AHBIX CBETO(OPOB CTPOST MO IUIAHY CTAHITUU.
Ona sBisieTcsi 0OIIEW JJIs1 TOE3IHBIX M MaHEBPOBBIX MapuipyToB (1ienb 2 u 3
MEKOJIOUHBIX COCTMHEHUHN TTOJTHOM CXeMbl UCTIOTHUTEIIBHOU TPYTIIIHI).

Jlns ynpaBneHust BXoJHbIM cBeToopom B 6siok BJI-62 (H) B niens 2 mosHoM
CXEMBI BKJIIOUEHO OCHOBHOE curHalibHOE pesie HC, koTopoe BKiItoUaeTcsi KOHTAaKTaMU
Ha4vaJIbHOT'O pelie.

B mensix curHanmbHBIX pejie MOE3IHBIX MApIIPYTOB CO CTOPOHBI Hauala
Mapuipyra Bceraa noaaercsa mnoiaroc M, koHma wmapupyra — noiwooc Il as
MAaHEBPOBBIX MapUIPYTOB CO CTOPOHBI HaYaj1a Mapupyrta — nostoc I, koHa — nosroc
M. DT0 HCKIIOYAET BO3MOKHOCTh YCTAaHOBKM MOE3JIHOTO MapuipyTa IO IEeNu
MaHeBpoBOro. CurHajbHbIC pelie [JId MOJYyYEHHs] JOCTATOYHOIO 3aMeJIeHUs Ha
OTIYCKAaHUE MIYHTUPYIOTCA KOHJEeHcaTopaMHu eMKOCThIO 500 Mk®D.

B cnyuae ycranoBku mapuipyta npuema Ha III1 mocne cpabarbiBanus pene
KC mo menu 11 (BBIKITIOUEGHHS MapHIPYTHBIX peJie W 3aMBIKaHUS BCEX CEKIIMM
MapuIpyTa) BKJI0UYaeTcs 1enb 12 CUrHAJIbHOTO pelie BXOAHOTo cBeTodopa H.

[Tutanue MI" B aTy nens nomaercsa yepe3 koHtaktsl pene BB, III1, H, HM. C
MOMEHTa BO30YXKIEHUS CUTHAJIBHOIO peEje OHO CaMOOJOKHpYETCs U CBETOOp
oTKpbIBaeTcsa. OHOBPEMEHHO ThUIOBBIM KOHTAaKTOM petie C Brikitouaet pene [1I1B u
I1I1.

Ienp 12 3akanunBaetcs B Osoke [1-62 (IIIT) uepes kontakTel pene HKC u
IIIT (koHTpOJIL CBOOOAHOCTH TYTH) M ThUIOBOWM KOHTakT peine HU (uckmrouenwue
BCTPEYHOI'O MapuipyTa Ha IMyTh). B 1lemu cUrHambHOrO pene KOHTPOJIUPYETCS
MPaBWILHOCTh YCTAHOBKU M 3aMbIkaHus mapupyrta. Ilocie BCTymuieHus moesna Ha
yuactok HII Beikmrogarorest pese KC u HKC 6mokos B/[-62 (H) u I1-62 (IIT1) u pene
HC, 3akppiBaeTcst BXOAHOM cBEeTODOP.

Jlns  ympaBieHuss MaHEBPOBBIM  IMOKa3aHUEM  BBIXOJAHOTO  cBeTodopa

MPeIyCMOTPEHO MaHEBpOBOe curHaibHoe pene MC, KoTopoe BKIIOYEHO B Lienb 12



TOJIHOW CXEMBI.

JInsi MaHEBPOBBIX MApUIPYTOB CO CTOPOHBI Hayana Mapiipyrta nutanue 17
noxaercs dYepe3 ¢poHTOBbIe KOHTakThl peine BB, IIII, BxiIodeHHWe IIMHBI
HamnpaBJIE€HUs U ONpEJCICHHE Hadajlla U KOHIa mapuipyrta. Uepe3 3TH KOHTAKTbI
nurtanue TmoxaeTcs Ha oOMoTky perne MC. B nemm kontakt KC mnposepsier
CBOOOJIHOCTh MapIIpyTa, OTCYTCTBUE BPaxJACOHBIX MApPIIPYTOB, YCTAHOBKY CTPEIIOK
1o Mapupyty. MaHeBpOBbIE CUTHAJIbHBIE PEJIE NOJKHBI HAXOAUTHCS O] TOKOM 10
OCBOOOKIEHUSI ydacTKa mepea cBeTo(hopoB, TaKk KaK MAHEBPHI MOTYT MPOU3BOJAUTHCS
BaroHaMu Brepe. JJis 9Toro ucmnoas3yercs 1eMb 3 COeAMHEHNSs OJIOKOB.

C momeHTa BBIXOJIa cocTaBa 3a cBetoop M1 u BcTyruieHUs Ha cexkuuro 1-7
CIl pene MC xontaktom pene KC mepeximtouaercss Ha 1enb 13 MexOJIOYHBIX
COCMHEHUNA — TIIenb TOAMUTKH MAaHEBPOBOTO cuUTrHajdbHOro perne. Cpetodop
3aKpOETCS TPU TIOJIHOM TMPOCJIEAOBAaHUU COCTaBa M OCBOOOXKICHUH ydacTKa
npuOmmkeHus. Eciu ydacTok NpuUOIMKEHUS OCBOOOXKTAETCS HE TMOJHOCTHIO, TO
cBeTo(op ocTaeTcst OTKPHITHIM. B 3TOM ciydae perne MC BBIKITIOUAEeTCS KOHTAKTOM

pene CII nocne ocBoOOkI€HHS CTpEIoYHOM cexuuu 3a cBetodopom 1-7 CIIL

4.2.5. CxeMa MapuUIpyTHBIX U 3aMBIKAIOIIUX peJie

Hermn 3, 4, 5 MeXOJOYHBIX COCAUHEHHM TNIPEACTABISIOT COOOW CXEMBbI
MAapUIPYTHBIX M 3aMBIKAIONIUX peJie. 3aMbIKAIOIINE PEie CIYX AT JJIsl 3aMbIKaHUS U
pa3MbIKaHUs MYTEBBIX U CTPEIOYHBIX CEKLIMH, BXOASAIIUX B MapuipyT. MapuipyTHbie
pene mpous3BOIAT (uKcanMio TpocienoBaHus mnoe3na. B Omokax VYII u CII
YCTaHABIIMBAIOT O J1Ba MApIPYTHBIX pene 1M u 2M, a Takxke 3aMmbIKaroliee pene 3.
B 610ke B/I-62 ycraHaBiuBaroT 3aMmblKaroliee pesne, padoTaroniee Kak MOBTOPUTEINb
MApUIPYTHBIX peli€ MEPBBIX MYTEBBIX WM CTPEIOYHBIX CEKIHUM 3a BXOJHBIM U
BBIXOJIHBIM cBeTO(opamu. 3ambikatomue pene B 0oke CII-69 3aMbIkaloT CTpEIKH B
MapuipyTax.

B ncxogHOM COCTOSSHMM MapIIpyTHBIE U 3aMBIKAIOIIHUE pejie BO3OYKACHBI 110

OCIIOYKaM, MPOXOIAIINUM YCPC3 UX COOCTBEHHBIE KOHTAKTHI. HOpH}IOK Cpa6aTBIBaHI/I$I



MapHIpyTHBIX peJ€ 3aBUCUT OT HaNpaBlIEHUS JBWIXKCHUs: TIPU HEUYCTHOM
HaIpaBJICHUH JBUKEHUsSI TIEPBBIM BKItouaeTcs pene 1M, a 3atem 2M, a mpu 4eTHOM —
Ha000pOT. BeIKiIIOUEHNE MapIIPYTHBIX pelie MPU YCTAHOBKE MapIIpyTa MPOU3BOJIAT
pene KC.

ABTOMaTHYECKOE CEKIIMOHHOE pPa3MbIKaHUE YCTAHOBJICHHOTO M 3aMKHYTOTO
MapuipyTta npueMa Ha Il myTh HauMHaeTCs MpHU BCTYIUICHUU moe3aa Ha ydactok HII.
Pene KC o6ectounBaercs, curhampHoe pene HC oOecrounBaeTcsi, BXOAHOU
ceerodop H 3akpeiBaetcs. [lo nenu 14 Bkirovaercs pene 1M B 6ioke YII-65 (HIT) u

caMOOJIOKUPYeTCS
II-KC-OH s 6nBI-62)-Iemb 14 - 1IKM -II1 -P - KC -[IM]-P - M
o o KC-1M - M

[Tocne ocBoboxaenust yuactka HII u 3austust cexuuu 1-7 CII ¢ koHTponem
TOr0, 4To pene 2M moa TOKOM, 3aMbIKAeTCs LeMb BKIIOYEHUS U CaMOOJIOKUPOBKU
pene 1M :

PII - CII1 - 2M B 651.CII-69 (1-7CII) - Ilerms 15 - IM - IT1 - P - KC - [2M]-P-M
KC-2M-1II

@poHTOBBIMH KOHTakTamu pesie 1M, 2M BKIIIO4aeTCsl 3aMbIKaIOIIEE peje B
osoke BJ[-62 (uienb 23), yuactok HII pazmbikaeTcs.

PasMbikanue ciaeayromen CeKIMU N0 MapuIpyTy MPOMCXOAUT AHAJIOTHYHO: C
OCBOOOXKJIEHHEM CcBoel cekiuu u 3aHatueM cuepyromen. Cexuus 5-11 CII,
MOCJIETHSAS. B MapILIpyTe, Pa3MbIKAE€TCs MOCJE MOJHOTO OCBOOOXKICHUS €€ U 3aHITUS
nytu npuema III1. Takas mocienoBaTeabHOCTh CpadaThIBAHMS MApPUIPYTHBIX pelie
HCKIIFOYAET BO3MOYKHOCTH JIO)KHOTO pa3MBIKaHUSI CEKIMUM B CEpPEIUHE Mapuipyra
HAJIO)KEHUEM U CHATHUEM MCKYCCTBEHHOI'O IIYHTA WJIM MPHU KPATKOBPEMEHHOU NOTEPE
LIYHTA MO/ ITOE3/10M.

Pene UM, HU B Onoke I1-62 uckioyaroT BCTpeuHbIE JOOOBbIE MapIIPYTHI C
pa3HbIX KOHLOB cTanuuu. Pene HM, UM HOpManpHO MOA TOKOM, BBIKJIFOYAKOTCA MPHU
YCTAHOBKE M 3aMbIKaHWH MaplIpyTa npremMa Ha myTb KoHTaktamu KC.

B 3 u 4 nensix KOHTPOJUPYETCSA BCTYIUICHHE IMOE€3/1a HA JAHHYIO CEKLUIO U

OCBO60)KIICHI/IC HpCI[BII[YHICfI, a no 5 uenu IMPOBEPACTCA BCTYILUICHHUC I10€3Ja Ha



CICAYIONIYIO CEKIIMI0 M OCBOOOXIeHHE AaHHOM. JIJIsi pa3MbIKaHUS CEKIUU TpHU
JIBIDKCHUHM T0€370B B O00OMX HalpaBJeHUSAX Ha ee TpaHurax (B MecTax
PACIIOIOKEHHS CTBIKOB) HEOOXOMMO TMpeyCMaTpUBaTh KPECTOOOpa3HbIE MEPEXOIbI

U3 TPEThEH B YETBEPTYIO U U3 YETBEPTOM B TPETHIO IIEMHU COCETHUX OJIOKOB.

4.2.6. CxemMa OTMEHA MapIuipyTa

CxeMy OTMEHBI MapuipyTa CTpPOAT MO IUlaHy cTaHuuu (uenu 13, 14
MEKOJIOUHBIX COSUHCHUI).

OTMeHa MapuipyTa NpPOU3BOAUTCS IOCIENOBATEIbHBIM HAXXKATHEM U
OTIYCKAHUEM TPYIIIOBOM KHONKK OTMEHbI OI' U CUTHAJIbHON KHOIIKH 3aKPbhIBAEMOTO
cBeToopa. Breikimiouaercs curHaibHOe peiie W cBeToop 3akpbiBaercsa. Cxema
IPYHIIOBBIX pelie OTMEHBI U300pakeHa Ha pUCYHKE 1.

KommnekT pene otmensl MapuipyTta coctouT u3 pene O, BI' u BOI'. Pene OI
dbuxcupyet Haxkatue kHonku OT, pene BI' — Haxkatue u ornyckanue kHonku O

Hopmanbho Bce pene obectouensl. [Ipu naxkatun kHonku OI' Bo3Oyxkmaercs
pene OI', npu ornyckanun kHomnku OI' BcraneT moxa Tok pene BI'. B ero memnu
KOHTPOJUPYETCS 00ECTOUEHHOE COCTOSIHUE BCEX peie HAMpaBJICHUN, YTO BO3MOXKHO
TOJIBKO B TOM CiIy4ae, KOTJla HA OJlHa CUTHaJIbHAsI KHONKA He Haxkata. CpabaTbiBaHue
peisie BI' npuBen€t k cHsaTrro HanpsikeHus ¢ v 1IN 1 MIT u noade HanpsikeHus Ha
muHy [IOI'. Tlpu HaxkaTuu CUrHaJIbLHOM KHOIKH 3aKpbIBAEMOI'O CBETO(Opa BCTAHYT
M0/ TOK KHOIOYHOE pejie W pese HampaBieHus JBikeHus. IIpu sTom Bo30yauTcs
pene BOI' u obectountcs pene OI, pene BI' ocraneTcss BO30YXKIEHHBIM IO IEMH
caMOOJIOKUPOBKHU. @pPOHTOBBIM  KOHTAKTOM  KHOIIOYHOTO  pele  LEMb
caMOOJIOKUPOBKM CUTHAJIBHOTO pejie OKa)XeTcsl MOJKIIOYEHHOM K 00eCTOYEHHOMU
muHe [1I7 (MI), 9To BBI30BET €ro BHIKIIOUEHHE.

OTnyckaHue CUTHAJIbBHOW KHOIIKYU NMPUBEAET K BbIKIIoueHUIo pese BOI' u BI'.
CxeMa rpynmnoBbIX pejie OTMEHBI NPUIET B UCXOJHOE COCTOSTHUE .

Pene ormensr (OT) ycTaHOBIIEHO B KaX0oM cHUTHaJbHOM Osioke (MI, MII,

MIIL, BM). [Ipu oTMeHe MaHEBPOBOT'O MapuIpyTa 3TO pesie Bo30YyKaaeTcs 4epe3 CBOM



THUIOBOM KOHTAKT MPH YCJIOBUH :

— cBoboaHocTH mapuipyTa (pene KC moa Tokom);

— 00€CTOYEHHOI'0 COCTOSIHUSI CUTHAJIBHOT'O peie;

— CBOOOJHOCTHM COOTBETCTBYIOIIETO OJIOKa BBIAEPKKH BpEeMEHU (HaJudue
oTpunatenbHoro HanpsskeHusa Ha muHe MI'OT unu MMB).

Pene OT, B0O30yAMBIINCH, OAACT HANPSXKEHHE B LIMHY BKIIOYEHHS OJIOKA
Bbiepkku BpeMenu ['OT unum MBI1. Beibop 0510ka BBIAEPKKH BPEMEHH 3aBUCHUT OT
COCTOSIHUSA y4acTka npuOamxeHus k ceerodopy (coctosuus pesne UIT).

[Ipu mnoBTOopHOM OTKpbITUU cBeTodopa pene OT obecTtountcs MOTOMY, YTO
(POHTOBOM KOHTAKT KHOMOYHOI'O pelie MOAKIIOUHUT LEelb caMo0IokupoBku peine OT
k muHe [1O0I', Ha KOTOpo# B ATOT MOMEHT OYJIeT OTCYTCTBOBATH HAIPSIKEHUE.

[Ipu BO3OYyx)neuuu pene OI' nammoyka rpynmnoBOd OTMEHBI BKJIKOYAETCS B
MUIAIOLIEM PEXUME, MIOCIIE BKIKOYEHHUS pese Bl' — BKIIro4aeTcst pOBHBIM CBETOM.

Pene OT B Ginoke BJI ucmonb3yeTcss 1jisi OTMEHBI KaK IMOE3JHOr0, TaK H
MaHeBpoBOoro MapuipytoB. B uenu Bo30yxkaenuss pene OT koHTponupyercs
BBITIOJIHEHUE TEX K€ YCJIOBHM, 4TOo U B cxemax peine OT, Haxongmuxcs B Oi0Kax

MaHEBPOBBIX CBETO(OPOB.

4.2.7. CxeMa HHAUKALIAS

JUIst  KOHTpOJSL  CTPEJOYHBIX  HM30JMPOBAHHBIX  YY4acTKOB Ha  TabJo
YCTaHOBJICHBI O€JIble U KPacHbIE CBETOBbIC siUeiku. Sueiiku Oesoil 1 KpacHOM MoJoc
CTPEJOYHBIX CEKIINH BKIItOUaroTcs U3 010k0B C.

ITpu ycranoBke MapiipyTa Oerasi Hojoca o MapuIpyTy BKJIKOYAETCs M0 LENu
17. Ona naumnaercs B Onoke CII-69, rne mpoxoaut udepe3 koHTakT pene CII u
THUIOBbIE KOHTaKThl pesie 1M, 2M. BpiOop s1amn CBETOBBIX SYEEK MPU IJIIOCOBOM U
MHUHYCOBOM TOJIOKEHHSIX CTPEJIKH ocyliecTBIsitoT KoHTakThl pene [IK, MK B Giokax
C. Ilpnm 3aHATOCTH CTPEJIOYHOW CEKLMM 3aropaercs KpacHas Iosoca. JlaMiodku
A4eeK BKIIoUYaroTcs mo uenu 18 depes TouoBoi koHTAKT pene CII. Beibop rpymmsi

namn ocyuiectBisieTcss kontakramu pene 11K, MK B 6ioke C.



C nomourpio KHONKH «KOHTPOIBL CTPENOK» MPOU3BOJIUTCS TOJICBETKA TabJI0
(momroc KCX).

[Ipu uckyccTBeHHOU pa3zenke mo uenu 17 yepe3 koHTakT pene PU Oenbie
JAMIIOYKH 10 TPACCE MAPILIPYTA TOPSIT MUTAIOIINM CBETOM.

benbie nammbl myTed mpu 3aJaHUM MapliipyTa BKIto4aroTcss u3 Omioka [1-62
yepe3 Thu10BOM koHTakT pene HU (UN) u dpontosoit xontakt pene I11. Kpachsie
JaMIIbl BKJIIOYAKOTCS 4Yepe3 ThUIOBOM KOHTAakT pene II1 um ropsat Bce BpeMs mpu
Hax0KJICHUHU COCTaBa Ha ITyTH.

Ha mnoBroputensix BXOJHBIX CBETOPOPOB HMMEETCS MO TPU KOHTPOJIbHBIX
JAMIIOYKHM:  KpacHas (TOpUT  TpU KpacHOM OrHe Ha cBerodope), 3eleHas
(BKITFOHAETCs MpHU JIFOOOM paspeliaroiieM Moka3zaHuu), Oenas (3aropaercs, Korjaa Ha
cBeTO(Oope rOPUT NPUTTACUTEIIbHBIA CUTHAT).

[loBTOpUTENN BBIXOJHBIX CBETO()OPOB UMEIOT MO JBE JIAMIIOYKHU: 3eJIeHas
(3aropaetcs npu JitoOOM pa3zpeliaronieM NoKa3aHu cBeTogopa, a MpH BKIIOYEHUHU Ha
cBeTOOope NPUIIACUTENBHOIO CUTHAJIa TOPUT MUTAIOIIMM CBETOM), Oenas
(3aropaercsi mpH TOpPeHMH Ha CcBeTo(ope IyHHO-OEIoro OrHs - pas3pelieHue
MaHEBPOB).

[ToBTOpUTETM MaHEBPOBBLIX CBETO(DOPOB HA TA0JIO0 UMEIOT OEIyI0 JTAMIIOUKY,
3aroparollyocs Ipy OTKPHITOM MaHEBPOBOM CHUTHAJIE.

[ToBroputenu Bxonubix curdHaiop YJ[ (HJ/]) umeroT mo aBe IaMIIOUKH,
KOTOpPbIE HOPMAJIBHO HE TOPSAT: 3€JI€Hasl 3aropaeTcsl pOBHBIM CBETOM MPU OTKPBITUH
cBeToopa Ha JBa JKENTHIX OTHsA, Oeyas - 3aropaercs MUTAIOUUM CBETOM MpHU

Neperopanuu JIFOOOM JIaMITBI Ha 3TUX CBCTO(i)Oan.

4.3. IlyasT ynpaBJjieHust

B xaudecTBe ariaparta yrnpaBJICHUA B I[ElHHOﬁ CHUCTCMC 9]_[ HCIIOJIB3YIOT IIYJIbT-
TabJ0 CO CBETOCXEMOH >KEJIOOKOBOrO THUIIA W CUTHAJILHBIMH OAHO KOHTAaKTHBIMHU
ABYXIIO3MIIUOHHBIMU KHOIIKAMHW, Pa3MCIICHHBIMU 1101 CBETOCXEMOU CTaHIINU. Takoe

pasMCIICHUC YMCHLIOACT pasMCphbl IIyJibTa - Ta6JIO, 0COOEHHO npu 1Cpecxo€c Ha



0JIOYHBIE KOHCTPYKIIUH.

Ha anmapatr HaHeceHa cxema NMyTEWd CTAaHLUMHM U3 CBETOBBIX SYEEK, YKa3aHbI
HOMEpa IyTel, HOMEpa CTPEJIOK MU HUX HOPMaJIbHOE TIOJOKEHUE, TPaHULIbI
M30JIMPOBAaHHBIX YYaCTKOB, HAMMEHOBAaHHME IOJXOJO0B, HAHECEHbl CHUTHAJIbHBIC
MOBTOPUTEIM TOE3JHBIX U MAaHEBPOBBIX CBETO(POPOB, KHOMKHU YIPaBICHUS
CUTHaAJaMU W JIpyrue npuoopsl. B BepxHel 4acTu ¥ HIXKHEH 4acTH JIUIIEBON MaHen
amnrmapaTra YCTaHOBJICHBI KHOIIKH (HEKOTOPBIE U3 HUX CO CUETUMKAMM YHCJIa HAXKATHI)
Y KOHTPOJIbHBIE JIaMIIbl PA3JIMYHOTO HA3HAYEHUS.

VYrpaBneHue CTpeKaMH OCYIIECTBISIETCS € MOMOIIBIO KHOIOK IUIFOCOBOTO U
MHHYCOBOTO TOJIOXKEHUH, a KOHTPOJb TMOJIOXKEHHE CTPEIOK — KOHTPOJbHBIMU
JAMIIOYKaMH TIJTFOCOBOIO M MUHYCOBOI'O MOJOKEHUM. JJisi ynmpaBiieHUs BBIXOIHBIMU
cBerohopaMu TakKe MPEAyCMATPUBAIOT JBE KHOIKH: TOE3JHYI0O M MaHEBPOBYIO.
VYrpaBneHre MaHEBPOBBIM CBETO(POPOM OCYIIECTBISIETCS OJHOW KHOIIKOM, IS
yIpaBJieHUsT BXOJHBIMH CBETO(OpaMU YCTAaHABIWMBAIOT IO JIBE KHOIMKHW: KHOIIKY
OTKPBITHSI BXOJHOTO CBeTOpopa W KHOIKY, MpeJHA3HAYCHHYIO IS OTKPBITHUS
MIPUTIACUTEIILHOTO CUTHAA.

Kpome Toro, mpemycmaTpuBarOTCs: KHOIKA T'PYNIOBOH OTMEHBI MapuipyTa,
KHOTIIKM UCKYCCTBEHHOTO PAa3MbIKaHUSI CTPEIOYHBIX CEKIUU — MHAUBUAYyaIbHAS JJIs
KaXJ0M CEKIMU U TPYIIOBasi, KHOIKM CMEHBI HANpPAaBJICHUS JABUKECHUS HAa MEPErOHE
1 HEKOTOPbIE IPYTHE.

Kuonku aBapuitHoro mnepeBoma ctpenok HCA u UYCA, BkiItoueHus
MIPUTJIACUTENIFHBIX TOKa3aHW CBETO(OPOB, TPYIIOBas KHOIMKA HCKYCCTBEHHOTO
pa3MbIKaHUs CTPEJIOYHBIX CEKIIMI UMEIOT MEXaHUUYECKUE CUETUYMKHI YUCIIa HAKATUH.

Knonka «3BOHOK B3pe3a» IpeAaHa3HadyeHa IS BBIKJIIFOYEHUS 3BOHKAa B3pe3a
IIpU MOTepe KOHTpoJs cTpenku. Kpome 3BOHKa B3pe3a, MPEeAyCMAaTpHBAIOT OAHY
IPYNIOBYIO JIAMIIOYKY KOHTPOJHMPYIOLIYIO B3pe3 cTpeniok. CTpenku nepeBoisar 0e3
KOHTPOJISI CBOOOJHOCTU PEIbCOBBIX I€NEel CTPEJIOYHBIX MYTEBBIX YYacCTKOB C
MTOMOIIIBIO TPYIIOBBIX (IO TOPJIOBMHAM) KHOTIOK, ¢ MEXaHUYECKUM CUYETUYMKOM YHCIIa
naxatuii (HCA, UCA).

HpI/II‘JIaCI/ITeJIBHBIe KHOIIKM JJI1 BBIXOAHBIX CBCTO(i)OpOB ¢ OOKOBBIX HYTeﬁ



MJIOMOUPYIOT, OHM HE UMEIOT CUETYMKOB YHCiIa HaxaTui. Ha cTaHIusX IByX MyTHBIX
YY4aCTKOB MPEIYCMATPUBAIOT TEPEKII0YeHUuEe CBETOGOPOB MO TJIaBHBIM MYyTSIM Ha
aBTO JAEUCTBUE. PeXKMM aBTO JEMCTBUS BKIIIOYAIOT HAKATUEM KHOMOK ABTO JCUCTBUS
¢ ¢ukcaruen IS YETHOTO M HEUETHOTO HampapiieHUH. BkiroueHue aBTO NEUCTBUS
KOHTPOJIUPYETCs TOpeHrEeM OeJIol JTaMITOYKH Ha IMyJIbTa.

YcTaHOBKY MapuIpyTOB U OTKPBITHE CBETO(OPOB MPOU3ZBOMAAIT C MOMOIIBIO
MaJIorabapuTHBIX  JBYXIO3UIIMOHHBIX OJHO KOHTAKTHBIX KHOIOK, KOTOpPBIC
Pa3sMENAOT MOl CBETO CXEMOM CTAHLIHH.

KoHTpoJsib COCTOSIHUSI M30JIMPOBAaHHBIX YYaCTKOB M YCTAaHOBKM MapIlIpyTa
OCYIIECTBIISICTCS. Ha Ta0JIO CBETOBBIMHU sSTYECHKAMHU CBETO CXEMbI ITyTEBOI'O Pa3BUTHUS
crtaniuu. [Ipu cBOOOJHOM H30JIMPOBAHHOM Y4YacTKE CBETOBBIC SUEHKH HE TOPSIT,
Mocjie yCTAaHOBKM MaplipyTa BKIIOYaeTcs Oejas CBeTsIIascs T1ojioca I0
YCTAHOBJIIEHHOMY MapuipyTy. CBETOBbIE STYEMKH KOHTPOJS MPHU 3aHSATUH YYaCTKOB
TOPAT KPACHBIM CBETOM.

JIna mpuemMo OTHPABOYHBIX MYTEW STYEUMKU KPAaCHBIM CBETOM BKIIFOYAKOTCS I10
JBYM BapuaHTaMm: IPpU BCTYIUIEHUH COCTaBa Ha MyTh JO MOMEHTAa IIOJIHOIO
HCTIOJIb30BAHUS MApUIPyTa OHU TOPST HA BCEM MPOTSIKEHUM IyTH, & HA BCE BPEMS
HaXOXJCHHS COCTaBa Ha IMYTHU BKJIIOYAIOTCS TOJBKO 2-3 SUEHKH, PacCIOIOKEHHbIC
MOJl IIWJIBIUKOM HAWMEHOBaHUs NyTH. [IpHM HCKYCCTBEHHOM pa3leiike CEKUUN
MapuipyTa Oenasi mojioca Mapuipyta B mnpejeiax CEKIMH TOPUT MUTAIOIIUM CBETOM.
Ecnu paznenviBaeTcs 3aHsTash CEKIUs, TO O€NbI MUTAIOIMIMK CBET COBMEIIAETCS C
HENPEPBIBHO TOPSAIIMM KpacHbIM. B ciiyyae moTEpHU DIEKTPUYECKOTO KOHTPOJIS
CTPEJIKH B 3aMKHYTOM MapIIpyTe O€JbIM CBETOM TOPSAT TOJIBKO SUYCHKU Tepen
OCTPSAKOM CTpeskd. [Ipu morepe KOHTPOJS CTPENKH B 3aHATOM CTPEIIOYHOM CEKLIHUU
KpacHas 1oJIoca TOPUT B HAITPABJICHUSX 10 0O0OUM TOJIOKEHUSIM CTPEIIKH .

[ToBropurenu BxomHbix cur”HanoB YJI, HJI uMmeror mo aBe JIaMIIOUKH,
KOTOpbIE HOPMAJILHO HE TOPSIT. 3€JI€Hasl - 3arOpaeTCs POBHBIM CBETOM IPU OTKPBITUH
cBeroopa Ha JBa KEIATHIX OTHS; Oeyas - 3aropaercs MHTaroIUM CBETOM IpH
neperopanu JIr0OOM JTaMITbl Ha TUX CBETO(Opax.

Kpacubie namnouku "Heucnpasnocts H", "Heucnpasnocts U" (HeueTHOU U



YEeTHOW TOPJIOBUHBI) 3aroparoTcs POBHBIM CBETOM IMpPH OTCYTCTBUM MEPEMEHHOIO
HaIpsDKEHHUsST HA BXOJHOM CHUTHAJle W MPHU NEPErOpaHUM OCHOBHOM WM PE3EPBHOMU
HUTEW KpacHOTO OTHs BXOJHOTO CHUTHaJa, 3aropar0TCs MHIAlOIMIMM CBETOM IpH
HEHUCIIPAaBHOCTH B CXEMaX BXOJHBIX CHUTHAJIOB WJIM HECOOTBETCTBHM CUTHAJIBHBIX
MOKa3aHWM, PU NEeperopaHuy OCHOBHOM HUTH JKEJITOM JIaMITbl BXOAHBIX CBETO(OPOB,
HEHUCNPABHOCTH CXEMBI MEPEKIIOUEHHUS 3E€JIEHOTO OTHS Ha JKENThI Ha BXOJHBIX U
BBIXOJIHBIX CUTHAJIAX.

Iopsinox nevictBuit JICII mpu ycranoBke mapupyrtoB: JICII ¢ momombio
KHOIOK YIIPaBJICHHs CTPEIKaMH NEPEBOJIUT CTPEJIKU B TpeOyeMoe MOJI0KEHHUE, MocIie
TOr0 HAXKUMAET KHOIKY YIpaBieHUs COOTBETCTBYoIIero cmerodpopa. Ha
NMoBTOpUTENE cBeTodopa Ha TablO BKJIKOYAeTCs 3ejeHas Jamrnouka M Oenas
CBETSILASACS [10J0Ca IO MapuIpyTy.

Ilopsimox  pevictBuit JICII mpum oTMeHe MapuipyTa: OTMEHa MapuipyTta
MIPOU3BOJUTCS MOCIAEAOBATEIbHBIM HAaXaTHEM CHAyajla TPYIIIOBOM KHOIKUA OTMEHBI
OI' u curHabHOM KHOIKH 3aKphIBAEMOT0 CBETOdOpAa.

YeThlpe KpacHbIE JJAMIIOYKH KOHTPOJIA OTMEHBI MapuIpyTOB, HOPMAJIBHO HE
ropar. "['pynmoBasi oTMeHa" 3aropaeTrcsi pOBHBIM CBETOM IPU Ha)XKaTUU KHOIIKH,
racHeT mocijie OTMeHbl MapupyTa. "OTMEHa MOE3NHOr0 MapuIpyTa MpPU 3aHATOM
nytu", "OTMeHa MaHEBpOBOTO MaplipyTa NpH 3aHsATOM ydacTke" (mepen
ceeroopom), "OTMeHa MaHEBPOBOTO TIpU cBOOOAHOM myTH" M "OTMEHA MOE3THOTO
MapuipyTa Mpud CBOOOJAHOM NyTH" 3aroparoTcsi POBHBIM KpPAacHBIM CBETOM IpU
Haxatuu KHomku "['pynmoBas oTMeHa" W KHOIIKH 3akpbiBaeMoro cBetodopa. B
KOHIIE OTMEHBI MAPIIPYTAa JIAMIOYKH MUTAIOT U TACHYT.

[Ipu HEMPOXOKACHUU OTMEHBI JTFOOOT0 MAapIIPyTa UM HEUCIIPABHOCTH CXEMBI
IPYIIIOBOKA OTMEHBI JJAMIIOYKH FOPSIT MUTAIOIINM CBETOM.

Nuaukanus 3aanus Mapiipyta Ha Tabjo MPOUCXOIUT CIAEAYIOIMIMM 00pa3oM:
IBE CTpEJIBl CO CBETOBBIMH SYEHKAMHU YKa3blBAIOT HANpPaBJICHUE JBUKCHUS
(3aroparorcs 3eJ€HbIM CBETOM MpPH MOE3THOM MapuIpyTe, OeiabIM — TP MaHEBPOBOM
MmapiipyTe). [lociie oTnyckaHusi CUTHAJIBHOM KHOTIKH STYEMKHU B CTpeJie FacHYT.

5 MH3mepurenbnblii nepexoanuk Aias HIB3Y-M



BBoano- 3ammtHOEe yctpoiictBo B3VY-E, nmpeanasHaueHHoe AJis1 BBOJAA Pa3IMUHBIX
ka0emnel CBs3U, 3aUUThl 00CTYKMBAIOILIETO NIepCcoHaNa U annapaTypbl aHaJIOrOBOU U
nU(POBOM CBSI3W OT OMNACHBIX HANPSKEHUW M TOKOB, YCTAHABIMBAIOT B LIKady
[IB3Y-M. B sToT mkad Takxe 3aBOAUTCS Kabesb CBS3U, MO KOTOPOMY MOCTYIAeT
unpopmarus ¢ APM JIIIK. [Ins pacnaiiku kaGenst UCMOJBb3YIOTCS MEXKIYyTrOpOAHbIE
kabenpHbie OOkcbl BM. C menbio koHTpoisis pabotocniocoOHoctd B3VY-E mnpu
AKCIUTyaTallu HEOOXOIUMO MEPUOJANYECKU M3MEPSTh 3aTyXaHHE CUTHaJla 4aCTOTOU
1000 I'u (mo HopMaMm 3Ta BeIWYMHA JOJDKHA ObITh HEe Oosee 1 ab), anexTpuueckoe
CONPOTHUBIICHUE U3OJSIUU Lenel 010Ka 3aluThl U Apyrue mnapamerpsl. Kpome Toro,
COrjacHo rpaduKy TEXHOJOTHYECKOTO mpoliecca, TpeOyeTcss M3MepATh 3aTyXaHue
CUTHaJIa B Kabese CBS3U.

JI71s1 KaueCTBEHHOTO M ONEPATUBHOTO BBIMIOJIHEHUS yKa3aHHbBIX poBepok B3VY-E u
kabes anekTpoMexanuk bopsuHckor aucranumu CIIb 3abaiikansckoit AU [1.B.
KOBIIMK M3rOTOBUI U3MEPUTEIBHBIN NIEPEXOTHUK, CXEMA KOTOPOTO MTOKa3aHa Ha

puc.1.Jlns ynobcTBa usmepeHui
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MEPEXOTHUK 3aKPEIUISIOT C TTOMOIIBIO TJIaHOK HETMIOCPEICTBEHHO B IIKady 1oy
6oxcom BM.B ocHoBe n3ienus IiacTUKOBasi KOpoOKa ¢ THE3AaMU ISl TOIKITFOYSHUS
reHepaTopa, MIUJIJTMBOJIBTMETPA, METAOMMETPA U IPYTUX U3MEPUTEIBHBIX MPUOOPOB

(puc. 2)[ns noakitoueHus 0J10Ka K U3MEPUTETLHON KOMMYTAIITMOHHON KOJIOJIKE WU



K KaOeJIpHOMY OOKCY MPUMEHEHBI 3aKUMbI TUMa «kpokoamwn (XP1, XP2 u
XP3).0003HaueHus THE31 U MPOBOJJHUKOB MEPEXOJHUKA COOTBETCTBYIOT UX 0003Ha-
YEHUSIM Ha CXEME.

IIpoBepka NPOXOXKAEHUS CHUTHAJIA IO LENM BBOJHO-3AIUTHOIO YCTPOWCTBA
BBIITOJIHSETCA 110 TUIIOBOM METOJMKE, U3JI0KEHHOW B PYKOBOJCTBE IO IKCIUTYaTalluU
B3V-E. Ilpu 3TOM H3MEpUTENbHBIM IE€HEpPAaTOp MOJKIOYAeTcs K rue3gam XSl.1-
XS1.2. /1151 KOHTPOAS YpOBHS CUTHAJIA MHJUIMBOJIBTMETD IMOAKIIOYAETCS K THE3JaM
XS2.1-XS2.2 (Bxoxm) m XS3.1-XS3.2 (Beixon).Jlyis u3MepeHUss  CONPOTUBIICHUS

W30JISIMY 1Ieniel 010Ka 3alUThl UCTIOIB3YIOTCs rHe3aa XS 1 uim XS3.

Samoun manorabapurHedd 3NN

FiAaC. 2

otHOocuTeNbHO XS4 (3emiist). [Ipu aTom BeiBo XP3 noakitovaercst K 3eMITHOMY
3axxumy HIB3Y-M. B cinyyae ncnosib30BaHHsI BBICOKOOMHOTO BBIX0O/1a T€HEpPATOpa C
nomoIibo TyMmOaepa SA1 nmoakmrouaercs pe3uctop conpotupieHrnemM 600 Om.
Benuuuna 3atyxanus curnana B kadene cBsa3u komiuiekca KTCM-01]1 (KTCM-02]1)
U3MEpSAETCS B COOTBETCTBUU C TEXHOJIOTUEH 00CITy)KUBaHUS ATOU amnmnapaTtypsl. s
CHSITUSL aMIUTUTYTHO-4aCTOTHBIX XapaKTePUCTUK KaOeJsl Ha Mmepearoieil CTOpoHe
(manpumep, monyinb KTCM) ucnonb3yercs rae3no «Bxoa», Ha MpueMHOM (CTaHLIKA)
«Boixoay».Ilpennaraemslii nepexoJHUK MPOCT U YA0OEH B dKciutyaTanuu. OH 1mo3-
BOJISIET ONEPATUBHO M KAYECTBEHHO KOHTPOJIMPOBATH PAOOTOCIIOCOOHOCTD U
TexHu4eckue xapakrepuctuku 0i1oka B3VY-E, a taxke uzmepsats napameTpbl KaOess

CBs3U.



6. DKrcnuyaTauMoHHAasi HA/1eKHOCTh M 0€30M1ACHOCTD
JABUKEHHUS

OcHoBHBIM Ha3zHaueHueM ycTpoicTB DL sBisieTcs obecneuenrne 6€30MacHoOro
CJIeIOBaHUs TO0E€3/I0B NpPHU MAKCUMAJIbHOW MPOMYCKHOW CHOCOOHOCTH CTaHIUU.
[loaTOMy CXeMBbl CTPOAT TaK, 4TOOBI MPU MOBPEKICHUU JIOOBIX AIIEMEHTOB HE
CO3/aBajI0Ch MOJIOKEHUSI, ONTACHOTO JUIsl MMOJABMXKHOTO COCTaBa U JABUKEHHS MOE3]10B,
a YHUCII0 OTKA30B paboyuX cXxeM ObUIO Obl MUHUMAJIbHBIM.

OnemenThl cxeM JL cioyxat 1715 ocylecTBIEHUs U pacnpeaeneHus GQyHKInun
yIpaBJI€HUs U KOHTPOJIA B YCTPOMCTBAaX M JJIsi 0OECHeUYeHUs 3aBUCUMOCTEH MEXIy
UX DJIEMEHTaMM B COOTBETCTBUU C QIrOPUTMAMH JCHCTBUS, 3aJ0XKEHHBIMH B
CUCTEMBI.

OcCHOBHBIMH ~ TpeOOBaHUSIMU, MPEABSIBISIEMBIMH K  HTPUHIMIHAIbHBIM
aneMeHTaMm, cxemam Ol siBisercs HaAEKHOCTh, OecrepeOONHOCTh U KUBYYECTh MX
pabotel. Komruiekc 3TUX cXeM B 3aBUCMMOCTH OT O€30MaCHOCTH JIBHXKEHHSI MOE3/10B
JENSTCS Ha JIB€ TPYIIBI: CXEMbl HapyIIEHUs! ACHCTBUS, KOTOPhIE MOTYT CO3]aBaTh
yrpo3y 0€30MacHOCTH JABWKEHHS; CXEMBbI, OT JACHCTBUS KOTOPBIX O€30MacHOCTh
JIBUKEHUS TTOE3]0B HEMOCPEACTBEHHO HE 3aBUCHUT.

K mepBoii rpymnme OTHOCST CXEMbl: BKJIIOYEHHS CTPEIIOYHBIX MPUBOAOB U
CBETO(QOPHBIX JaMIl; MPUOOPOB IMYTEBOI'0 3arpa)ACHUss W Jpyrue yCTPOMCTBa,
MOBPEKJEHUE KOTOPHIX MOTYT MPUBECTU K MEPEMEUICHUIO OCTPSIKOB CTPEIOK B
YCTAaHOBJIEHHOM MaplipyTe, OIIMOOYHOMY BKIIOUEHHIO pa3peliaroinX JaMil
CBETO(POPOB, CXEMbI KOHTPOJS MOJOKEHUSI CTPEJIKH, COCTOSIHUS PEIbCOBBIX LEMNeH,
ropeHue Jjami CcBeTOo(OpoB, KOTOpble CaMHU WIM 1O CpeACTBaM MpUOOpPOB
BKJIIOYAIOTCS B HMX, YYacCTBYIOT B CXE€MaX YCTAHOBKHM 3aMbIKaHUS W pPa3MbIKaHUs
MapuipyToB, B KOTOPBIX OCYILIECTBISETCS 3aBUCHUMOCTh MEXKAY MapuIpyTaMmu,
CTpeNIKaMH, CUTHAJIaMH, 00€CIeYUBaoIasi MPaBUIbHOCTh YCTAHOBKUA MapuIpyTOB U
0e30MacHOCTb JIBM)KEHMSI 10€3[0B. TakKe OTHOCSTCS CXEMbl KOHTPOJIbHOM
WHIUKALUA, KOTOpPhIE MOTYT HCIOJb30BaTbC B OTHCNBHBIX CclydasxX MpHU
HEUCIIPaBHOCTH ycTpoicTB DL ass Bbigaun paspenieHus Ha JBH)KEHHE 1O0e3/10B 0e3

OTKpPBITHA CBETO(Opa Ha pa3peliaoliee NoKa3aHue.



JUIs. TOCTPOEHUST CXEM IEPBOM T'PYIIBI UCIIOJIB3YETCsl pesie IEPBOro Kiacca
HaJEKHOCTH, KOTOPOE IIPU BBICOKOM KAueCTBE COCIMHUTENBHBIX IPOBOAOB H
MOHTaXa, UCKJIF0Yal0T BO3MOKHOCTh MOSIBJICHUS] OIIACHBIX OTKA30B.

Ko BTopo#i rpynme OTHOCSATCS CXEMbl, OT pabOThl KOTOPBHIX 0O€30MacHOCTb
JIBMKEHUS TOE3J]0B HEMOCPEACTBEHHO He 3aBHCHUT. (CXeMbl, oOecreyuBaroue
nepegavyy MpUKa3oB OT amnmapaTta YIpaBJIEHUS B CXEMbl YCTAaHOBKM 3aMbIKAHUS U
pa3MblkaHusi MapuipyToB. Cxembl MHAMKALMM HYKHBI JJi1 oOJierdeHuss padboThl U
KOHTPOJISI COCTOSIHHUSI YCTPOWMCTB K ATOM TPYNIIE OTHOCATCS: CXEMbl MapIIPYTHOI'O
Habopa cXeM peJieHOM LEeHTpaTN3aluy CPEAHUX U KPYITHBIX CTaHIUH.

[IpyHOUNINATBHBIE IEKTPUUECKUE CXEMBI CTPOSTCS C MCHOJb30BAHUEM DEJIE
BTOPOr0 KJIacca HaAEKHOCTU M HIKe. Bce oTkaspl B cxemax JAeNAT Ha JBa BUJA:
OMAaCHbIE OTKa3bl, IMpPU BO3HUKHOBEHHHM KOTOPBIX HapymiaeTcsi 0e30MacHOCTh
JIBUKEHUS TOE3/I0B, W 3alllUTHbIE, NPU BO3HUKHOBEHUU KOTOPHIX O€30MaCHOCTH
JIBUKECHHS TIOE3/I0B HE HAPYIIAETCHI.

OnacHbIMM OTKa3aMH SBJISIOTCS: BO3MOHOCTh IEPEBOAA CTPEIKH O]
COCTaBOM; BO3MOKHOCTh IEPEBO/IA CTPEIKH B 3aMKHYTOM MapLIpyTe; IPUEM MOE31a
Ha 3aHATBIA IMyTh WM YEpPE3 CTPEJIOYHYIO CEKLHIO, WM CTPEIOYHBIA Y4YacTOK B
TOpPJIOBUHE CTAHIIMU; MTOJIYUYEHHE JIOKHOTO KOHTPOJIS MOJIOKEHUS CTPEIIKH.

3alMTHBIMU OTKa3aMU SIBJIAIOTCA: HEBO3MOYKHOCTH IEPEBOJA CTPEIKH IpHU
HEUCIIPAaBHOCTH  PEJIbCOBOM  menu;  (akThuyeckas  CBOOOJHOCTh  CTPEJIKH;
HEBO3MOXHOCTh OTKPBITUS CBeTOGOpa NpHU JIOKHOM 3aHATOCTH MYTU MpuUéMa,
CTPEJIOYHO-ITYTEBOM CEKIINH, ITyTEBBIX YYACTKOB BXOIAIINX B MapLIPYT.

[IpuHOUNIMaNBHBIE dNEKTpUUECKUE cXxeMbl DL HE UMEIOT OnacHbIX OTKAa30B, a
BO3HUKAIOLIME B HUX OTKa3bl SABISIIOTCS 3alUTHBIMU. UTOOBI HE MMETh OMACHBIX
OTKa30B MEXIY OTHAEJIbHBIMH JJIEKTPUUECKHMHM CXEMaMH YCTAHABIMBACTCS Takas
B3aMMO3aBUCHUMOCTb, YTO KaXJ0€ TMOBpPEXJEHHE B JIO00H cXxeme MNpPUBOJUT K
HEBO3MOXHOCTH OTKPBITUS CBeTodOpa WIM NEPEKPBHITUS €ro Ha 3amperaroiee
[IOKa3aHNE, HEBO3MOXKHOCTh IepeBoAa CTpenkd. IlocTpoeHne aIeKTpUYECKUX CXeM
JIOJKHO OBITh TaKuM, 4YTOOBI TMPU BO3HUKHOBEHHWU TMOBPEXJIECHHUS B HHUX HE

CO3aBaJIOCh OIIACHBIX OTKAa30B WJIM IIOJOXKCHUA, K KOTOPBIM OTHOCATCA: O6pBIB



BJICKTPUYECKON LIEMNH; HAPYIIEHUE COCAMHEHUM; BO3ZHUKHOBEHHUE 3a3€MJICHUS WU
3HAYUT YMEHBIIECHUE M30JSIUUU CXEM OTHOCUTEIBHO 3EMJIM; W3BITHE WU
MIEPETOPAHUE TMPEAOXPAHUTENICH; BKIIOYEHUE WJIM BBIKIIOYEHUE HCTOYHUKOB
MUATaHUsI; OTKa3 B paboTe TMOJSAPU30BAHHOIO  SIKOPS; HE3aMbIKAHUS WM
HEpa3MbIKaHUE JFOOOTO KOHTaKTa, KOHCTPYKIUS KOTOPOTO HE MCKIIOYaeT ero
HEeMPaBWIHHOU pabOTHI.

B anexTpudeckux cxemax, MOAKIIOUEHHBIX K KaOEJIbHBIM WM BO3AYIIHBIM
JUHUSAM CBSI3U, JOJDKHA YUUTHIBATHCS BO3MOXKHOCTH COOOIIEHMSI OJHOTO MPOBOJIA C
IPYTUM, C TIOJKOCOM HCTOYHUKA MUTAHUS, & TAKXKE BIMSAHUA KOMMYTALHUOHHBIX
MPOLIECCOB, MHAYKTUBHBIX WJIN EMKOCTHBIX CBA3EH.

KonTakThl pene HUXKE MEpBOro Kiacca HAAEKHOCTH U KOHTAKThl KHOIOK
KOMMYTaTOPOB MOKHO BKJIFOYATh B CXEMBbI MIEPBOM T'PYIIIbI TOJIBKO B HAYaje WIN B
KOHIIE LICTIH.

[lepen BkiIIOUEHHEM B 1IETH TOJIIPU30BAHHOTO UM KOMOMHUPOBAHHOTO pPEJie,
BBITIOJTHSIOIIETO OTBETCTBEHHBbIE (DYHKIIMU KOHTAKTOB peJjie JPYyrux KIJIaccoB,
HaJAEKHOCTU KHOIOK U KOMMYTATOPOB, MPEABAPUTEIBHO ITPOBEPSIOT HEBO3MOKHOCTh
BO30YXKJIEHUS pejie TOKOM OOpaTHOM TMOJSPHOCTH H3-3a COOOIIEHHS] B MPOBOAAX U
MOJIA4Y¥ NIUTAHUS HECOOTBETCTBYIOIIEH IMOJIIPHOCTH HA A3TU KOHTAKTHI, TaK KaK 3TO
MOXET MPUBECTH K OMACHBIM HAPYIICHUSM PaOOThI CXEMBI.

[Tpu mocTpoeHUU cXeM MPOBEPSIOT HEBO3MOXKHOCTh JIOKHOTO CpabaThIBaHUS
perne mo o6XomHbIM TyTsM. B cxemax, kak mpaBuiio, 3ampeniaeTcs UCIOJIb30BaHHE
3a3eMJICHH B KauecTBE OOPaTHOTO MPOBOJA, HMCKIIOUEHHE COCTaBIISIIOT TOJBKO
nuneitneie uenu IIAB, cxembl [JICH m JIK Ha yyacTkax ¢ aBTOHOMHOHN TATOM.
[IpumeHeHue mONYNIPOBOAHUKOB, OCCKOHTAKTHBIX JJIEMEHTOB B CXeMax IepBOM
CPYMIIBI TOMYCKAETCS TOJBKO MPHU YCIOBUHU UCKIIFOUYECHUS UMH OTIACHOTO TOJIOKEHUS B
pabote cxeMbl. Bece nmpuOophl, HCIOJIB30BaHHBIE B CXE€MaX MEPBOM TPYIIILI MO CBOCH
KOHCTPYKIIMM M CIOCOOY YCTAHOBKM JIOJDKHBI HUMETh HAJIEXKHYIO H3O0JISIHUIO,
HCKIIFOYAIOIIYK0 B3aMMHOE BIMSHUE DJIIEKTPUYECKUX Lenel. [IpumeHenne stux
MpUOOPOB HE JOJDKHO CHMXKATh COMPOTHBIICHHE H3OJISIUU JIAHHOTO YCTPOMCTBA

HHKC YCTaHOBHCHHOﬁ HOPMBI.



B cxemax mepBoil rpymnmbl Haj0 KOHTPOJIUPOBATH OTHaaaHue skops. Pene
MEPBOro Kiiacca HaAEKHOCTH, €CIM OHU BKJIIOYAIOTCS THUJIOBBIMH KOHTAaKTaMH pelie
0oJyee HM3KOro Kjacca, KOMMYTHUpyeMas Harpy3ka BbIOMpaeTcsi MO YCIOBUIO HX
HOPMaJIbHOM paboThl B TEUYEHHE CpoKa Chy>KObl. MckitoueHue nomyckaercs aiis
MyCKOBBIX pelie, paboTaroluX B HENsAX ¢ O0NbIION HArpy3KOU.

Cxembl TEpBOM TpyMNIbl, peje HIA KOHTAaKThl KOTOPBIX COEIUHSAIOT C
KaOeTbHBIMU WJIM BO3YIIHBIMU JIMHUSMHU MUMEIOT JBYXIOJIOCHOE pa3MblkaHue. Bce
CXEMbl, UMEIOIIINE HAapyX HbIe KaOeIbHbIE COCIMHEHHUS, 3AUIUIIAIOTCS OT B3aUMHOIO
BIIUSIHUS U JPYTUX CUIIOBBIX JIMHUIM.

[lutaHne NUHEWHBIX LENed OCYIIECTBISAETCS OT OTAEJIbHBIX HCTOYHUKOB
MUTAHUSL CTPEJIOYHBIX JIEKTPONPHUBOIOB, CTPEIIOYHBIX KOHTPOJIBHBIX pelie U APYTHUX
CXEM, HUMEIOIIUX MOHTAXHbI€ COCIMHEHHUS B OJJIEKTPONPUBOAAX, OTHEISIOT OT
HMCTOYHUKOB TMHUTAHUS OJJIEKTPUUYECKUX CXEM TMepBod U BTOpoil rpymmbel. Bo
n30exxaHue clydyailHON MepeMeHbl MOJIIOCOB MUTAHUS MPHU MOBPEXKICHUH BHIBOJIOB
Oatapen He JOIyCKaeTcs UCIOJb30BaHUE €€ TPOMEXKYTOUHBIX BBIBOJOB JIJIs
BKJIIOYEHHUSI TMPUOOpPOB, paboTa KOTOPHIX 3aBUCUT OT TOJSPHOCTH  TOKA.
DNEeKTPUUECKUE CXEMbl CBETO(POPOB CTPOATCS TaKUM 00pa3oM, 4TOOBI HMCKIIFOYUTH
BO3MOXHOCTb TOSIBJICHHS JIOKHOTO Pa3pelIaloiero MOKa3aHWsl MpH MeperopaHuu
o060 curHanbHOU ammnbl Ha ceeTodope. [Ipu nepexmoyennn GuaepoB MUTAHUS U
CMEHE OJIHOTO pa3pellalollero MOoKa3aHus JpPYruM TIOKa3aHUEM HE JIOJDKHO
HaOMI0AaThCs MPoOIIecKa KPaCHOTO OTHS MJIHM MOJHOTO MEPEKPHITUS CUTHAIA.

CxeMbl, KOHTPOJIHUPYIOILIUE MPOXOKICHHUE TI0€3/1a 0 MYyTAM, 000pYA0BaAHHBIM
HECKOJbKUMH PEJIbCOBBIMH IIETSMH, 3alUMIIAIOT OT HENpPaBWIbHOW pabOThl Mpu
MPOXOJI€ MO H30JIUPOBAHHBIM CTHIKAM KOPOTKOW MOABMXKHOW enuHuibl. [Ipu sTOM
BpeMs MOTEPU UIYHTA MPUHUMAIOT JJIi HENPEPBIBHBIX PEIbCOBBIX LIETEH, HE MEHee
1,5 cex, a ang uMmynbcHOro peie He meHee 5 cek. C 3TOM 1enbl0 B LEMAX
pa3MbIKAaHMIO  MaplIpyTa HUCIOJIb3YyeTCS  MEJICHHOICHCTBYIOIlEe perle  Ha
cpabatbiBaHue mnoBTOopUTeNs pene II, mMmeromux BBIIEPKKY BpeMEHU 6 CeK, 4uTo
IpUMEPHO B 2 pasza 0oJibllle MaKCMMaJbHOI'O BPEMEHU KPATKOBPEMEHHOW MoTepu

myHTa. Bcee npuHmunuansHble dnekrtpudeckue cucrembl  PLIL, Bxiroyas



MapHIPYTHBIﬁ Ha60p N  HUCIHOJMHUTCIBbHYIO TpyIIly I CTaHOUKU C JHOOBIM
KOJIMYCCTBOM CTpPCIIOK H CBCTO(i)OpOB MMPOCKTHUPYIOT, COCOUHAA MCKIAY coboit
THUIIOBBIC CXCMHBIC Y3JIbl WUJIN 0JIOKH B COOTBETCTBUH C TOIIOJOTHEN OAHOHHUTOYHOI'O
IJJaHa CTaHIIHH. OCHOBOI cXeM SBIISICTCS KOMMYTAallMOHHBIC TCIIN, BBIIIOJIHCHHBIC C

e

HCIIOJIb30BAHUEM KOHTAKTOB u “+” KOHTpoJIbHBIX peine. KoHTponmpyromux
KpaliHee IIOJIOKEHUE CTPEIOK, COCTOSHHE BCEX LENed, COOTBETCTBYIOIIUX
JNEHCTBUTENIBHOMY IIOJIOXKCHHUIO CTPEJIOK YCTaHaBIMBAEMOro Mapuipyra. Bo Bcex
OCHOBHBIX IEMAX, MOCTPOEHHBIX IO IUIAHY CTAaHUMHW B TOYKE MECT pa3MEIICHUs

O6’BCKTOB, BKJIIOYAIOTCSI JINOO OTACIIBHBIC PCIIC 9TUX O6’BCKTOB, JIM00 UX KOHTAKTEHI.

7. OXPAHA TPYJIA

HccnenoBanre OnacHOCTH Hae3l0B MOJBHXKHOTO COCTaBa Ha pPabOOTHUKOB
CLb.

PaGouee mecto OosbliMHCTBAa Mpodeccuil pabOTHUKOB CTAHIMN U APYrUX
CIIy’k0 pacroyioKeHO BHYTPH PEIbCOBOM KOJIEW MM B HEMOCPEICTBEHHOM OJIM30CTU
OT Hee. DTO MpeACTaBIsSeT 3HAYUTEIbHYIO OMACHOCTh Hae3za MOABUKHOTO COCTaBa
Ha HUX. YTOOBI M30ekaTh TpPaBMHUPOBaHUA, paOOUYMIl TOJKEH CBOEBPEMEHHO BBIUTU
U3 ONacHOM 30HbBI B 6e30macHyto. Bpemsi /ist BBIX0/1a COCTOUT U3 YEThIPEX YacTe:
JATEHTHBIN MEPUOJT C MOMEHTA TOSIBIICHHSI CUTHAJIA 10 Hayaia OTBETHOTO IEUCTBUS
YeJI0BEeKa; OPUEHTAIMS HA OMACHOCTh U MPUHATHE ONTUMAIBHOTO PEIICHUS;
nepexo u3 paboydeil 30HbI B O3y CTOSI B HANPABIECHUH, IEPIICHIUKYIISIPHOM OCH
MyTH; TMPEOJIOJICHUE PACCTOSHUS OT pabouyero Mecta 10 0€30MacHON 30HBI.

Ha BennuuHy BpemMeHU BbIXOJa 4YeJOBEKa B O€30IMACHYIO0 30HY BIIHSAIOT €Tr0
BO3pacT W KBaJdu(uUKalus, cTax pabOThl U MOJ, CTENEHb YTOMJICHUS, BPEMs CYTOK,
BHEIIHSS Cpelia, KOJIMYECTBEHHbIE U KaUeCTBEHHbIE MOKA3aTEeIN CUTHAIa OMAacHOCTH,
IIyM, CIensiuue AeHCTBUS UCTOYHUKOB cBeTa U Ap. CUcTteMy CyObEeKTUBHOM 3aIIUThI
U1, paboure MecTa KOTOpPBIX pacIoJIOkKEHbl B Mpeaenax radapura MOABHXKHOIO
cocTaBa, cieayeT pa3palaThiBaTh, YYUTHIBas MaKCHMaJbHOE BpEMs BbIXOJa U3

OMacHOM 30HbI B Oe3omacHyo. OHO MO JTaHHBIM U3MEPEHUN U PacyeToB, B CpEIHEM



paBHO: [IJIi MOHTEPOB MYTH MO YXOAY 3a CTPEJIOYHBIMH MepeBoAamMu 8§ C,
PETYIMPOBUIMKOB CKOPOCTH JIBUKEHUS BArOHOB 12 ¢, TOMOILIHUKOB COCTaBUTENS

16 c, mexanukoB CLIb 10 c. D10 Bpemsi HEOOXOAUMO MOHTEPY IMYTH AJIA BBIXOJA U3
KOJEeH MYTH, PEryJUpOBIIMKY CKOPOCTH JABWKEHHS BAaroHOB  JIJIsi YCTaHOBKHU
OamMaka U OTXO0Ja OT MyTH, TOMOUIHUKY COCTABUTENS JIJISl BBIXOJA B MEXKIYIYThE
nociie coeAuHeHUs pykaBoB, MexaHuky ClIb, pemoHTHpyIOLIEMY TPHUBOJ
LEHTPAJIM30BAaHHOM CTpeNIKM IJis yXojJa B Oe3omacHyro 30HY. B aTux pacuerax
MPUHSATHL: CKOPOCTh Bbixoga 3 kM/4 (0,83 M/c), MUHUMaNIbHOE PACCTOSIHUE BBIXOJA
13 OIaCHOM 30HBI B MPEJICIIbI ABYXMETPOBOM O6e30macHoi 30Hb 2,760 M.

[IpyHuMass BO BHMMaHHE MaKCHUMAaJIbHOE BpEMsl BbIXOJa W3 OMNAacHOW 30HBI B
0e30MacHyl0 U CKOPOCTb JBHMXKEHHUS IOE€3/10B U MAHEBPOBBIX COCTABOB IO IMYTSAM
CTaHIMM, pabOYUM CIEelyeT  COWTU C MECTa, PAaCIOJIOKEHHOro OJMKe 4eM 2 M OT
KpailHero penbca, 3a0JIarOBPEMEHHO, KOTJa pacCTOSHUE 10 NpHOIMKarouerocs
MI0€3/1a, MAaHEBPOBOT'O COCTABA WJIM OJWHOYHOIO JIOKOMOTHBA HEe MeHee ueM 400 M;
Ha MYTAX TJIe BBINOJHSAETCA TOJILKO MaHEBpOBasg paboOTa, 3TO PACCTOSHUE MOXKET
ObITh yMeHblieHO A0 200 m. Kaxnomy paboraromeMy Ha MyTsAX CTAHLUMU BCErna
HAJ0 MOMHUTH, YTO TMOABMKHOM COCTaB HE MOXET ObITh Cpa3y OCTAaHOBJIEH, IS
3TOro TpedyeTcs: BpeMsi U TOPMO3HOM MyTh. Bpemsi oT BO3JeHCTBUA MalllMHUCTA HA
TOPMO3HbBIE MPUOOPHI O Hayaja TOPMOKEHHUsSI cocTaBiisieT 4—35 c. B Tedenue ero
JIOKOMOTHUB TIpH cKopocTH aBuxkeHus 40 kM/u npoiaer ot 40 1o 40 m.Topmo3Hoit
MyTh OJJMHOYHOI'O TEIJIOBO3a MpH cKOpocTu ABMxkeHus 40 km/u .cocrapisger 150 m;
25 xm/a — 80 M; 15 xm/g 40 M;

- IIpu nBuxeHUM ¢ BaroHaMu (TOpMO3a KOTOPBIX HE BKIIIOUEHBI) TOPMO3HON MYTh
ele OoJbIIIe.
Mepbl 6€30MacHOCTH MPU CKOPOCTHOM JBUKEHUU MOE30B HA I0pOrax MpPUMEHsETCs
CKOPOCTHOE MAaCCaXMPCKOE [BMKEHHWE Ha TEX JK€ IMyTAX, MO0 KOTOPbIM HUAYT U
Ipy30BbI€ MOE37a.

JBuxkeHnne co ckopoctbto 160 kM/u u Oojee XOTS M JAOMYCTHUMO IpHU
COOTBETCTBYIOIIEM TEXHUYECKOM COCTOSSHUM TMYTH, HO CONPSDKEHO C CHJIbHBIM

BO3MYILIEHUEM OKPYIKAIOLIEH BO3IYIIHOW CPEBI.



CnenoBaTeibHO TMpU  pEHIEHUH TEXHUYECKUX 3a/]ad, CBSI3aHHBIX CO
CKOPOCTHBIM JBM)KEHHEM, HEOOXOJMMO JIBIJKEHHE TII0€3/7la paccMaTpHuBaTh Kak
CUCTEMY IIO€3] IUIIOC NPUCOEIUMHEHHas Macca Bosayxa. IlpucoennHeHHas macca
BO3/lyXa COCTOMT M3 BO3JYIIHBIX MAacc, ABWXXYLIUXCS Tepell JTOKOMOTHBOM M Ha
IIOBEPXHOCTAX COCTaBa II0€3/1a, KOTOpas OKAa3blBAET 3HAYMTEIBHOE CHIIOBOE
BO3JICHCTBHE HA BCTPEUYHBbIE MO€37]a BCEX BUIOB (DepMbI MOCTOB, BHAAYKH, OMOPHI
KOHTaKTHOM CETH, CTaHIMOHHBIC 3[aHWs TIOCTOB LEHTpAIU3alUH, IMIaTPOPMbI U
Apyrue COOpPY)KEHHs, a TaKKe Ha JIIOAEH, OKUAAIOIIMX I0€3]] Ha IularhopMax U
paboTaromux Ha nyTsax ctaHuu. CTeneHb 3TOro0 CUIOBOTO BO3JIEUCTBUS 3aBUCUT OT
paccTosiHUs, Ha KOTOPOM HAaXOJUTCS COOPYKEHHE OT MPOXOMASIIETo MM0e3/a, a TAKXKE
oT (GopMbl coopyxeHusi. Benmnuunsl 1aBieHus] B pacXoAsIleics: BOJHE OT KPBILIU U
OOKOBBIX CTEH JIOKOMOTHBAa B TOTECHIMAJIbHBIA TOTOK paclpeiesieHbl IO
TPEYTrOoJbHUKY. 30HA MOAIOpAa U PacXOAsIIascs BOJIHA OCHOBHBIE (PAKTOPBI CUJIOBOTO
BO3JICUCTBHSI TMPUCOEAMHEHHOW MAacChl BO3AyXa Ha OKpYKAlOUUE MPEIMETHI.
JlaBieHne B 30HE MOANOpa M B pailoHax oOpa3oBaHMUs pPacXOSIIEHCS BOJHBI
COOTBETCTBEHHO B 3aBUCUMOCTH OT CKOpPOCTH IBW)KEHMS I0€37a CIEAYIOLIUE:V,

kM/u,—100; 120; 140; P, ITa,—604; 866; 1178; 1535;
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Puc. 6.1. BosmyuleHne BO3AYLWHOM cpedbl OT JOKOMOTHBA:

I — npucoepnHennas Macca BO3AYXAa HA NOBEPXHOCTH MNOABHMHOrO cocTaBa; 2 — norpanmyubif
caofi; 3 — BO3AYWHaA BOAKA; 4 — 30Ha noanopa

Harpy3ska Ha coopyeHue win npeaMeT oT yaapa pacXosuieiicss BOJIHbI
Q=kapF,

rae k — ko3 PuIMeHT TUHAMUYHOCTH, BETUYMHA KOTOPOT'O0 MOXKET OBITh MPUHSITA
paBHoi1 oT 1.5 110 2;

P — BeJIMYMHA PAcCUYETHOTO JABJICHHMS BO3AYIIHOW MAacChl PAacXOASIIEHCS TOJHBI
(3aBHCHUT OT PaCCTOSHHS COOPYKCHMsI WM TpeaAMETa JI0 KPBIIK WK OOKOBOM
CTEHBI JIOKOMOTHBA);

F — momanas OOKOBOW CTEHBI COOPYXEHHUS WM MpeaMera, KoTopas oOpalleHa K
(bpOHTY yIapHOU pacXosiencsl BOJIHBL

a — Kod(phUIIMEHT 3amojHEeHUs] WIM OOTEeKaHWs, IMOKAa3bIBAIOIIUN, Kakas YacTh

BO3JYIITHOM MacChl BOCIPUHUMAETCS TMPOEKIMEH IUIOMAAU COOPYKEHUS WIIH

npeamera. [lo maHHBIM a’pOJWHAMHKA MOXKHO PEKOMEHJIOBATh PAaCCUUTHIBATH

MPOCKIUM TUIOMIAJel 31aHuN, OOKOBBIX M TOPIIOBBIX CTEH MOJBHHOTO COCTaBa C

KO2(pPUIIMEHTOM 3aIlOIHEHUS, PAaBHBIM |; MPOEKIMH OTJAEIBHO CTOSIIUX MPEIMETOB

U KOHCTPYKIIUU KPYTJIOTO CEUeHHsS (OMOphl KOHTAKTHOW CETH, OMOpbl cemadopoB,

yesoBek Ha matdopme u np.) 0,6.

Ecnm mpoekiyu OTHAEIBHBIX YacTel COOPYKEHHS IMOJTHOCThIO WM YaCTUYHO

MePEKPHIBAIOT JIPYT ApYyra, B pacyeT HEoOXOAMMO MPUHUMATh MPOEKIUU C Ooiee

BBICOKMMHU KOB(I)(I)I/IHI/IGHTELMI/I 3aIlIOJIHCHU . .HIOJII/I, O Jaroaye IMpuropoaHbIC WJIN



MECTHble TMoe3/la Ha Mmiatgopmax, JOJKHBI OBITH 3apaHee OMNOBEIIEHBl O
0€30CTaHOBOYHOM TIPOXOJI€ CKOPOCTHOTO TOe€37]a, 4TOOBl 3aHATh MEcTa BIOJIb
3alIUTHOTO OTPaXKIEHUS, MOBEPHYBIIMNCH OOKOM K (PPOHTY yIapHON BO3IYIIHOU
BOJIHBI.

CeteBble 3alllUTHBIE OTPAXACHUS MIAT(HOPMBI MO3BOJIAIOT 3HAYUTENBHO CHU3HTH
BO3/ICHCTBHE YAApHOW BO3IYIIHOW BOJHBI Ha YENOBEKA, TaK KakK MPU MPOXOKICHUU
BO3JIYIIIHOM BOJIHBI Yepe3 3TO OrpakJIeHHWE, HECMOTPS Ha €ro Majoe 3aIloJIHEHHE,
ylnapHasi cuia ee ymeHbiiaeTcsi. OCHOBHasl 4acTh SHEPIMM BOJHBI 3aTpayuBaeTCa Ha
oOTeKaHHE SJIEMEHTOB CETH, a OCTalIbHasl TacuTci camou ceTblo. Takum oOpazom,
3alUTHOE Orpa)kAeHUEe O0ECHEYHUT MOJIHYI0 0€30MacHOCTh JIoJed Ha riaTdopme.
Harpy3ka Ha MOABM)XHOW COCTaB, CTOSIIIMI HAa CMEXKHOM IIYTH CTaHIIMM, WIM Ha
BCTpPEUYHbIE [10€3/1a Ha MEPErOHe OT CUIIOBOTO BO3JEHCTBUS BO3AYLIHOM BOJIHBI TAKKE
omnpezensieTcs 1o npuseaeHHol popmyse. CoriiacHo pacueraM Mpu CKOPOCTH MOe3/a
160 km/4 Harpy3ka Ha CTOSIIHUNA Ha CMEXHOM MYTH CTAHIIMM IMOE3]] cOCTaBisier 73
600 H, a mpu ckopoctu J80 xm/u — 96 000 H. IIpomonwsHas cocTaBisroiias 3TOM
Harpy3kd HEJAOCTAaTOYHA, YTOObI CABMHYTH C MECTa BeCh cocTaB moesna. OJHaKo
OJIMHOYHbBIE BaroHbl, CTOAIIME HA MYTIX C YKIOHOM 0€3 3aKperieHusl, MOr'yT IPUNTH

B ABMKCHHUC U BbI3BATH aBAPUIO 11a CTAHIIHUU.



[Ipunoxenune A

Paccrosinue MCKAY OCTPAKAMHU CTPCIIOYHBIX IIEPEBOIOB

N

A

Y

L2

A

Y

A
Y

N

Mapxka KpeCcTOBUHBI Paccrosinue L1, m Paccrosinune L2, m
Tun Co Co
bes bes
PEIIbCOB Ne 1 No 2 BCTaBKOU BCTaBKOU
BCTaBKU BCTaBKHU

12,5 12,5

1/9 1/9 6 18 31 44

1/11 1/11 6 18 33 46

1/9 1/11 6 18 31 44

P65 1/11 1/9 6 18 33 46
1/22 1/22 23 85

1/22 1/11 20 85

1/11 1/22 20 46

1/9 1/9 9 21 31 44

1/11 1/11 9 21 34 46

P50 u P43

1/9 1/11 9 21 34 44




ITpunoxenue b

OcHOBHEIC pPasMEpPLI CTPCIIOYHBIX ITCPCBOAOB

L
v
L3 A
-~ —_ L
L Y
L L4
L
Mapka <] Tun e
Paccrosinug me OCsIMU e L, M
KDCCTOBUHEIL I DCIBECOB




48 | 50 | 53 | 55 | 60 | 65 75
3Hauenue L3, m
1/9 68 70 73 75 79 84 93
/11 76 78 81 83 89 94 105
P65
1/22 160 | 164 | 171 | 175 | 186 | 194 | 218
1/9 66 67 70 7 76 g1 90
11 PS0m 3 75 79 81 36 92 103
P43
1/18 130 | 134 | 139 | 142 | 151 | 161 178
3Hauenue L4, m
1/9 43 45 48 50 54 59 68
111 P50 53 55 58 61 66 | 72 83

o

IIpunoxenne B

Paccrositnue ot OCTPAKOB CTPCJIOK D0 CBCTO(i)OpOB

A
/ QL

Lc

A

Y

Lc

A

Y

°

<

Lc

|

Mapka

KPpCCTOBHUHBI

Tun

pENbCOB

Paccrosinne mexnay ocsmu nyreu L, m

4,8

5,0 53

5,5

6,0

6,5

7,5




Paccrostaue Lc 1o mayToBOro CBCTO(i)Opa oe3 JICCTHHIIBI, CO CKJIQJTHOM HCCTHHHCﬁ,

M
1/9 — 79 68 64 61 59 58
1/11 — 89 75 72 68 67 66
P65
1/18 — — 124 120 115 114 113
1/22 — — 154 146 140 138 138
Paccrosnue Lc 10 mauToBoro ceerodopa ¢ JeCTHULENH, M
1/9 — — 74 68 63 61 60
1/11 — — 83 76 71 69 69
P65
1/18 — — 135 126 119 117 116
1/22 — — 163 154 145 143 142
Paccrosnue Lc 10 0AMHOYHOIO KapIuKOBOTO cBeTOpopa, M
1/9 58 57 55 55 54 53 53
P65
1/11 63 62 61 61 61 60 60
Paccrosnue Lc 10 ciBOEHHOIO KapIMKOBOI'O cBeTO(opa, M
1/9 62 60 57 55 54 53 53
P65
1/11 68 66 63 62 61 60 60

OCHOBHEIC pPasMEpPLI CTPCIIOYHBIX ITCPCBOAOB

IIpunoxenue I
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Hannass  BeimyckHass  pabora  «[Ipoexktr cucrembr Ol  nuHeiHON
HEIJIEKTPOUITUPOBAHHOMN CTaHLIUN» COJEPIKHUT: AHATUTUYECKUE,
DKCIUTYaTallHOHHBIA, TEXHUYECKHM pa3Jeibl, a TaKXe pa3Jeibl TEXHUYECKHUE
TpeOOBaHUs, M OXpaHbl Tpyna. BwiOpana cucrema — OJ04YHAs dJIEKTpUUYECKAs
ueHTpainu3anus. VcCnonp30BaHbl TUIIOBBIE CXEMHbIE pemieHus. Vcroab30BaHbI
penbcoBsie nenu S0Im.

B pazgene ananuTmueckuii 0030p PpacCMOTPEHBI BCE CYIIECTBYIOIIHE
CTAaHLMOHHBIE CUCTEMBI, a TAKXKE UX MPEUMYILECTBA U HEIOCTAaTKU. B TeXHUUECKOM
paszesie paccMOTPEHbl OCOOCHHOCTH /IS JaHHOW TOPJIOBUHBI C Y4Y€TOM THATH,
(GyHKIIMOHAIBHAS CXeMa CTAHIINH, a TAKXKe CeU(pUIEeCKUX 0COOEHHOCTEH CTaHITUH.

B skcruryataniMOHHBIM paszienie MPUBEICHbI OJHOHUTOYHBINM, JIBYXHUTOYHBIC
MJIaHBI CTAaHIIMU. B OMoTHEHNH K HUM ONMCaHbl Ha3HAYEHUE KaXK0ro OJI0KA.

TexHudeckast 4aCTh MOSICHUTEILHOM 3aIMMCKU BKIIOYAET B C€0sI DICKTPUUECKHE
CXEMbI MPOECKTUPYEMOM CTaHUMH. lIpHUBENEHO OMMCAaHWE CTAHIMOHHBIX YCTPOMCTB
aBTOMATHUKH, U (QYHKIIMOHATHLHOE HA3HAUYCHHUE.

B pasgene oxpansl Tpyaa pacCMOTPEHBI BOIPOCHI MCCIEAOBAHUE OXPAHHO-

IMMOXKAapHasl CUTHAJIN3alHA CJ'Iy}Ke6HO-TeXHI/I‘ICCKI/IX SaHaHHﬁ.

Cnucok UCnoJib30BaHHBIX HCTOYHHKOB
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