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1. llesin ocBOEHUS Y4eOHOM T CHUTINHBI

Llenpio ocBoeHUs yueOHOM TUCIMIUIMHBI «Keae3HOJOPOKHbBIE CTAaHIIUU U Y3JIbD)
aBisieTcst GopMupoBaHue y 00ydyaromuxcst KOMIETEHIUI B COOTBeTCTBUU ¢ OOpa3oBaTeIbHbIM
CTaHJapTOM BhICIIEr0 00pa3oBaHUs (eIeparbHOTO TOCYIapCTBEHHOTO aBTOHOMHOTO
00pa30BaTEILHOTO YUPEXkKJIEHUs BbICIIEro oopa3oBanus «Poccuiickuii yHUBEpCUTET
TpaHCTOpTay Mo crenuanbHOCTH 23.05.04 - DKCIuTyaTaIus )Keae3HbIX T0POr» U MpruoOpeTeHne
MU
- 3HaHUI O TEOPUU U METOJ]aX pacueTa OCHOBHBIX CTAHIIMOHHBIX JIEMEHTOB, BKITFOUAs
MMUTAIIMOHHOE MOJEIMPOBAHNE, TOPSAAKE MPOSKTUPOBAHUS HOBBIX U PA3BUTHS CYIIECTBYIOIIUX
pa3leNbHBIX MYHKTOB, IPAaBUJIaX U HOPMax MX MPOEKTUPOBAHMUS, B3AUMHOI'O PACTIONI0KEHUS
YCTPOMCTB KEJIE3HOJOPOKHBIX CTAHIIMM U METOJIOB UX pacueTa /il 00eCreueHus yCI0BHM
peanu3aiyy paMoHaIbHOIO TEXHOJIOIHYECKOT 0 Mpoliecca MPoITycKa Moe3/10B U nepepadoTKu
BaroHONOTOKOB B YBSI3KE PA3BUTHUS CTAHLIUMN C TUIAHUPOBKOW FOPOJIOB U B3aUMOICHCTBUS
KEJIE3HBIX JIOPOT C APYTUMU BHIAMU TPAHCIOPTA;

- YMEHU# paboTaTh ¢ rpaUUECKUMH peaKTopaMu AJisi ohopMiIeHHs TpapuuecKoi YacTH
IIPOEKTOB; BINOJIHATH pacuy€Thl IPOIYCKHOM U NepepadaThIBaoIell CHOCOOHOCTH OTAEIbHBIX
3JIEMEHTOB U CTaHLIUU B 1IEJIOM;

- HaBBIKOB B 00J1aCTH MPOSKTUPOBAHUS Pa3IIbHBIX TYHKTOB.

2. Mecto yueOHO# qucuunannbl B crpykrype OII BO

Yyebnas gucuurumaa "YKene3Hoa0poKHbIE CTAHIIMN U y3JIbl" OTHOCUTCS K OJI0KY 1
"IucuurnauHbel (MOAYU)" U BXOAUT B €r0 0a30BYIO YaCTh.

3. Ilnanupyemble pe3yJabTaThbl 00y4YeHHsl M0 TUCHHUILINHE (MOYJII0), COOTHECEHHbIE C
IUIAHMPYeMbIMH Pe3yJIbTATAMM OCBOEHHUSI 00 pa30BaTeJbHOMH MPOrpaMMbl

[Iporecc n3yueHUs: AUCHUTUIIMHBI HAMpaBieH Ha GOPMHUPOBAHUE CIIEAYIOIIIX
KOMIIETEHIINN

OIIK-3 CrniocobeH NpuHUMATh pelIeHus B 00J1acTu npodeccuoHaIbHON
JeSITeTLHOCTH, IPUMEHSISI HOPMAaTHBHO-TIPABOBYIO 0a3y, TECOPETHYECKHE
OCHOBBI H OTIBIT TPOU3BOJICTBA M HKCIUTYaTAllUU TPAHCIIOPTA

OIIK-4 CrniocoOeH BBITTOTHATH MIPOSKTUPOBAHNE M PACUET TPAHCIIOPTHBIX OOBEKTOB B
COOTBETCTBHUHM C TPEOOBAaHMSIMH HOPMATHUBHBIX JOKYMEHTOB

4. O0masi TPy10€eMKOCTh JUCHHUILJIMHBI COCTABJISIET
12 3aveTHbIX enuHMIl (432 ak. 4.).
5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

B cootBeTcTBUU ¢ TpeOoBanmsiMu OOpa3oBaTEIHLHOTO CTaHAApTa BBICIIETO 00pa30BaHUS
(beneparbHOTO TOCYAaPCTBEHHOTO aBTOHOMHOT'O 00pa30BaTEIbHOTO YUPEKICHHSI BBICIIIETO
oOpazoBanus «Poccuiickuii yHUBEpPCUTET TPAHCIIOPTay o crnernuanbHoctu 23.05.04 -
DKcIUTyaTanus jKeIe3HbIX JOPOT I peaan3aiui KOMIIETEHTHOCTHOTO MOIX0/a U C IEIBI0
(dbopMHUpOBaHUS U Pa3BUTHUS MPO(PECCHOHATBHBIX HABBIKOB CTYICHTOB 110 YCMOTPEHUIO
npenoaaBaTciid B y‘-Ie6HOM nponecce Moryrt GBITB HCIIOJIb30BAHLI B PA3JIMYHBIX COUCTAHUAX
aKTUBHbBIC U UHTEPAKTHBHBIC (DOPMBI IPOBECHHS 3aHATHH, BKIIOYAs: KOMIIbIOTEPHbIE
CUMYJISIIIUH, IEJOBBIE U POJIEBBIE UTPHI, pa300p KOHKPETHBIX CUTYyallUN, TPEHUHTH, BCTPEUH C
MPEICTABUTEISIMU POCCUIMCKIX U 3apYyOEKHBIX KOMIAHHH, TOCYIapCTBEHHBIX OpPTraHU3aIIHiA,
MacTep-KIACChl IKCIIEPTOB U cHeuanucToB. [IporpamMmma peanusyercs ¢ IpuMeHEHHEM
AJIEKTPOHHOT'O OOYYCHHUS U TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA. MCIONb3yroTCS




WHTEPHET- CEPBUCHI: CUCTEMA AUCTAaHIIMOHHOTO o0yueHus "Kocmoc", cuctema koHpepeHI] cBsi3u
Cisco WebEx, Skype, anexTpoHHas moura..

6. Cogepxanue TUCHHUILINHBI (MOYJIs1), CTPYKTYPHPOBAHHOE IO TeMaM (pa3jaesiam)

PA3JIEJ 1
OO61ue cBefieHus 0 pa3/iebHbIX IIYHKTaX JKEJIE€3HBIX 10POr U UX MPOSKTUPOBAHUU
peleHue 3aa4; BbINOJIHEHHE KypCOBOI pabOThI

PA3JIEJI 1

OO01mue cBefeHNs O pa3IeTbHBIX MMYHKTaX JKEIE3HBIX IOPOT U UX MPOCKTHPOBAHUH

1.1 Knaccudukanus pa3neabHbIX MYHKTOB. VICXOTHBIE TIOJIOKEHUS U DJIEMEHTBI IS
MPOEKTUPOBAHUS CTAaHLIUN

Haznauenue pazzienbHBIX MYHKTOB U UX KiIaccU(UKaIus. 3HaUeHUe CTaHIUH B paboTe ceTn
XKeJe3HbIX Topor. Kommieke yeTpoicTB, pa3MeaeMbIX Ha CTAHLIUSX.

Kpartkuit uctopuyeckuii 0030p pa3BUTHS CTAHIIUN U y3JIOB U HAYKH 00 WX MTPOCKTUPOBAHUH.
Knaccudukamnus myrei Ha cTaHIUAX. [ a0apuThl U TaOAPUTHBIC PACCTOSIHUS, PACCTOSTHHSI MEKITY
OCSIMM CMEKHBIX MyTEH, B TOM YUCIIE MPH HAIUYUH B MEKAYIYThSIX CBETO(POPOB, OTIOP
KOHTaKTHOM ceTH, uiatdopm u ap. CoequHeHus myTeid. BUabl cTpeIoYHbIX IEPEeBOIOB U
YCIIOBUS UX IPUMEHEHHUS TP MPOSKTUPOBAHUU cTaHIUNA. OCOOEHHOCTH HOBEHMIITUX
KOHCTPYKIIUU CTPEIOYHBIX TIEPEBOIOB HA OTEYECTBEHHBIX U 3apyOEKHBIX JKEJE3HBIX JOpPOTax.
B3anMHoOe pacnosioxkeHHe CTPETOYHbIX IEPEBOJOB MPU MPOCKTUPOBAHUM CTAHIIUI U pacueT
MHHUMAJIBHBIX PACCTOSHUM Mexay HUMU. KoHEeUHOE coelMHEeHNe napaJIeIbHbIX yTEH,
npuMbIKaHue (pa3BeTBieHue) myTeil. Chbe3abl MeXy MapajuiebHBIMU MY TSIMH: TIPOCTHIE,
COKpAaIICHHBIC U MEPEKPECTHBIC; X PACUET U OCHOBHBIEC pa3Mepbl. CTPEIOYHBIC YIIHIIBI, UX
pacyeT, CpaBHHUTEJIbHAS XapaKTEPUCTUKA U IPUMEHEHUE MTpHU NpoeKkThupoBanuu. [lapannensHoe
CMEIlIEHHE, CIUIETEHUE U COBMELIEHNE TyTel. ABTOMATU3alMs pacu€TOB COCAMHEHUN yTel U
KOOPJAMHAT OCHOBHBIX 3JIEMEHTOB CTAHLUU.

OnpeeneHne MOJIOKESHUS MTPEICTBHBIX CTOJIOUKOB, H30JIUPYIOIINX CTHIKOB U CBETO(POPOB B
rOpJIOBMHAX CTAaHLMK U Ha OAX0AaX K HUM. [IoHsATHE O OJIHOM, ITOJIE€3HOM U CTPOUTEIBHOM
JUTMHE MyTEW, UX TPaHULAX U MOpsAKe onpenesieHus. [lapku mytei, uX BUAbl, HA3HAYCHUE U
OCHOBHBIE (popMBI. ['OpIOBHUHEI CTaHIIMK U OCHOBHBIE TpeOoBaHMs K HUM. [loHsITHE O
CEKIIMOHUPOBAHUU MTyTEH B TOPJIOBUHAX U TIOpsJIKE ero o0ocHoBaHus. [IpaBuia Hymepanuu
IIyTEN U CTPEJIOYHBIX [IEPEBOIOB HA CTAHLIMX.

1.2 OcHOBHBIE TEXHHUECKUE HOPMBI TIPOSKTHPOBAHUS PA3/ICIIbHBIX MTyHKTOB

OcHOBHbBIE HOPMATHBHBIE JOKYMEHTBI, ONIPEACIIAIONINE TEXHUIECKUE TPEOOBaHUS U HOPMBI
MPOEKTUPOBAHUS CTAHIIUNA U Y3JIOB.

O6mmue TpeboBaHMs K pacMoIOKEHUIO CTAaHIIMOHHBIX MyTel B mpoduie. [lonstue o
CTAaHIIMOHHOM IUTONIA/IKE ¥ BAPUAHTHI €€ pa3MelieHus. TpeOoBaHMs K PaCO0KEHHUIO
CTAaHLMOHHBIX MyTEH B MJIaHE.

OcobeHHOCTH MPOSKTUPOBAHUS 36MIITHOTO TTOJIOTHA U BOJOOTBOAHBIX YCTPOMCTB HA CTAHIIUSAX.
[IpoexkTrpoBaHue MoMepeyHbIX MPoQuIIeH 3eMIISTHOTO MOJIOTHA. BepxHee cTpoeHue rIaBHBIX U
CTAaHLMOHHBIX NIyTeH Ha cTaHIMAX. PazMenienue nepee31oB U MyTEpOBOJAOB HA CTAHIMSIX.
Obecrnieuenue 6€30MacCHOCTH IBUKEHUS TIOE3/10B Ha Tepee3iax.

1.3. OO0u1ue yciioBusi IPOEKTUPOBAHUSA U TEXHUKO-IKOHOMUYECKUE OOOCHOBAHUS PA3BUTHS
CTaHLUU U y3JI0B

CocraB 1 cofepkaHue NMPOEKTOB U 3aJjaHus Ha TpoekTupoBanue. [lopsaaok, ctaauu u sTansl
MIPOEKTUPOBAHMSI, UCXOHBIC JAHHBIE ISl pa3padOTKH MPOCKTOB CTAHIMH U y3510B. O01Ine
TpeOOBaHUS K IPOEKTaM CTaHIIMI U y3JI0B U MOPSIO0K UX peanu3aluu, odecrneyeHue
0€30MaCHOCTH JIBIKEHUS TI0€3/I0B 1 MAHEBPOBOW PaOOTHI, a TAKXKE JIMYHOU OE30TTaCHOCTH
PabOTHUKOB CTaHIIMA, TACCAXKUPOB U HACEJICHUSA; 0OecTieyeHHe MOTPEeOHO MPOMyCKHON U
nepepadaThIBaroIeil criocOOHOCTH; 00eCTIeYeHIEe KOMITJICKCHOCTH U 9KOHOMUYHOCTH MPOCKTA;
yUYeT MepPCHEeKTUBbI pa3BUTHSI, TPEOOBAHUM SKOJIOTHUH, MEXaHU3AIIUM U aBTOMAaTU3alluU
MPOU3BOACTBEHHBIX MMPOLECCOB; UCIIOJIB30BAHME TUIIOBBIX MPOEKTOB 3/IaHUM, COOPYKEHUN U



KOHCTPYKUMI OTJENbHBIX 2JIEMEHTOB CTaHIIMNA. BaXXHOCTh NPUMEHEHNS B IPOEKTaxX JTOCTH)KEHUN
HayKH, TEXHUKHU U IPOTPECCUBHON TEXHOJIOTHH, 00ECIIEYEHHS BHICOKOW MTPOU3BOUTEILHOCTH
TpyZla ¥ YCIOBHM CEPBUCHOTO OOCTYKUBAHUS MACCAKUPOB U KIIMEHTYPBHI.
TexXHUKO-3KOHOMHUYECKOE CPAaBHEHUE BAPUAHTOB IIPU IPOCKTUPOBAHUH CTAHLIMM U Y3JIOB.

PA3JIEJI 2
Pa3bes3apl, 0OroHHBIE TYHKTHI U TPOMEXYTOUYHbBIE CTAHLIUN
peleHue 3aa4; BbIMOJIHEHHE KypCOBOIl paboThI

PA3/IEJI 2

Pa3be3npl, 0OroHHBIE IYHKTHI U IPOMEXYTOUHbIE CTAHLIUN

2.1. Pazbe3apl 1 OOTOHHBIC ITYHKTHI

Hasnauenue pa3be3 0B, MX OCHOBHBIE YCTPOKCTBA, BBIIIOJIIHIEMBIE OIIEPALUU U CXEMBI.
CpaBHHTENIbHASI TEXHUKO-IKCIUTyaTallMOHHAS XapaKTEPUCTHKA PA3JIUYHBIX CXEM Pa3be3/0B U
cdepbl UX palMoOHATBLHOTO MpUMEHeHus. PacyeTr pa3be31oB i 6€30CTAHOBOYHOI'O CKPEICHHS
M0e3710B U uX cxembl. [Ipoduiib Moaxo/10B Npy OrpaHUYEHHBIX ATUHAX CTAHIIMOHHBIX
wiomazaok. HazHaueHne oOroHHBIX IMyHKTOB, UX OCHOBHBIE YCTPOICTBA, BHITIOIHIEMbIC
ONEPALMH U CXEMBI.

2.2 IIpoMexxyTOUHbBIE CTAHIIUU

Haznauenue u knaccudukanys npoMeKyTOUHBIX CTAHIIMMA, X pPa3MEIEHUE Ha CETH JKEJIe3HBIX
nopor. OCHOBHbIE YCTPOICTBAa MPOMEKYTOUHBIX CTaHIUN. OCHOBHBIE TUIIBI U CXEMBbI
MIPOMEXKYTOYHBIX CTaHIIMH, X MPEUMYIIECTBA, HEIOCTATKH U chepbl IpUMEHEHHUs. JTHBI
CTaHIMOHHBIX IUIOIAJOK JJISl Pa3HbIX TUIIOB MPOMEKYTOUHBIX cTaHIUI. OnpeaeneHue ynucia
MyTeil Ha MPOMEXYTOYHBIX CTAHLUAX.

OCHOBHBIE THUIIBI U CXEMBI IPOMEKYTOUHBIX CTAHIMI Ha OTHONMYTHBIX U JIBYXITYTHBIX JINHUSAX,
WX IOCTOMHCTBA, HEJIOCTATKU U cepbl IpUMeHeHus. BIOOp cXeMbl MPOMEXKYTOYHON CTAHIINH U
pa3MeIIeHne OCHOBHBIX YCTPOHUCTB. OCOOEHHOCTH CXE€M CTAHIIMKM HAa OHOMYTHBIX JTUHUAX C
JBYXITYTHBIMU BCTaBKaMU JJIs1 0€30CTAaHOBOYHOTO CKpetieHHs moe3n0B. CXxeMbl
MIPOMEKYTOYHBIX CTAHIIMI MHOTOIYTHBIX JKEJIE3HOIOPOKHBIX Y4aCTKOB, UX CBA3b CO
CIieaau3alel riIaBHbIX MyTeil Ha MOaX0ax.

[IpoexTupoBaHue NaCCaXUPCKUX U IPY30BBIX YCTPOMCTB HA IPOMEKYTOUHBIX CTAHIIUAX.
CepBucHoe 00cTy)KUBaHUE MACCAKUPOB U KIUEHTYpHI. Clly’)keOHO-TEeXHUYECKHE 3/1aHNUs,
YCTpOMCTBA 3JIEKTPOCHAOKEeHHMSI, BOJIOCHAOKeHMsI, BoooTBeaeHus1, CLIb u cBsi3u Ha
IIPOMEXKYTOYHBIX CTaHIMSIX.

2.3 [lepeycTpoicTBO pa3be310B, OOTOHHBIX MTYHKTOB M MPOMEXYTOYHBIX CTAHIIUNA

OCHOBHbIE IPUYMHBI, BBI3bIBAIOIINE HEOOXOIUMOCTD IIEPEYCTPOUCTBA IPOMEKYTOUHBIX
CTaHIUH, o01re TpeOOBaHMSI K TPOSKTaM MEPEYCTPONCTBA U MOPSIIOK BRIOOpA BapraHTa
pelLIeHUs Ha OCHOBE TEXHUKO-3KOHOMUYECKOI'O CPAaBHEHUS.

VY ayinHeHue NpueMoOTIPABOYHBIX ITyTeH ¢ M3MEHEHHEM MPO(UIIs TTIaBHBIX MyTell. JIbroTHbie
HOPMBI IPOCKTUPOBAHUS TIIaHA U MPOQPUIIA B YATUHAEMOM YaCTH B TPYAHBIX YCIOBHUSX.
TpebGoBaHMs K IPOEKTUPOBAHUIO IPOMEKYTOUHBIX CTAHLIUN IIPU ANEKTPUDUKALINU KETE3HBIX
JI0pOr. DTAaTHOCTh MEPEYCTPOICTBA Pa3be310B, OOTOHHBIX MYHKTOB U MPOMEXYTOUHBIX
CTaHIIHAH.

[lepeycTpoiCTBO MPOMEKYTOUHBIX CTAHIIUH U Pa3be3I0B MPU OPTaHU3AINHA O€30CTaHOBOYHOTO
CKpELIEHUs MT0E3/I0B U IPOITYCKa [T0€3/10B NOBBIIIEHHON MacChl U ITTUHBI.

[epeycTpoiCTBO MPOMEKYTOUHBIX CTAHIIMN IPU COOPY>KEHUH BTOPOTO TIIABHOTO IYTH, BEIOOP
CTOPOHHOCTH €ro yKiaaku. [IpuMblkaHue HOBBIX MMOAXO0A0B U MyTel HEOOIIETo MOIb30BaHUS K
MIPOMEKYTOUHBIM CcTaHLUAM. ObecneueHre 6€30MaCHOCTH ABHKEHHS MTOE3/10B IPU
MIPUMBIKAHUAX HOBBIX JTUHUM.

[lepeycTpoicTBO MPOMEKYTOUHBIX CTAHIMI U OOTOHHBIX ITYHKTOB B CBSI3U C OpraHU3alen
CKOPOCTHOT'O JIBMKEHHSI MACCAXKUPCKHUX N0e3/10B. TpeboBaHus K MJIaHy, MPOI0JILHOMY MPOdUITIO
TJIABHBIX MyTEH, pa3MEIIEHUIO M IIMPUHE MACCAKUPCKUX MIaTdopM, cucteme o0ecrieueHHs
0€30MacHOCTH MacCaXUPOB MPU CKOPOCTHOM JBUKECHHU.

PasButre rpy30BbIX YCTPOMCTB Ha IPOMEKYTOUHBIX CTAHLUAX, IPEBPALIAEMBIX B OIIOPHBIE.



Onpenenenre 00beMOB pabOT U CTOMMOCTH MEPEYCTPONCTBA TPOMEKYTOUHBIX CTAaHIIUH,
pa3zbe3IoB U OOTOHHBIX ITYHKTOB.

PA3EJI 3
VY4acTKOBEIE CTaHIINU
pelIeHne 3a7a4; BHITOJHEHUE KypCOBOW pabOThI

PA3JIEJI 3

Y4acTKOBBIE CTAaHIIUU

3.1. YCTpoiCcTBO M CXeMBI YYaCTKOBBIX CTAHIIUMA

Ha3nauenue yuacTKOBBIX CTaHIMHM U uX Kiaccudukanus. OCHOBHbBIE YCTPOHCTBA YUaCTKOBBIX
CTaHLMH U IPUHLHUIIBI UX Pa3MEIEHUS.

OCHOBHBIE CXEMBI YYaCTKOBBIX CTaHIMH MONEPEUYHOT0, TPOJOJIBHOTO U MOJIYIIPOI0JIBHOIO THIIA
Ha OJHOIYTHBIX U IBYXITYTHBIX JINHUSX, XapaKTEPUCTHKA UX TOCTOMHCTB, HEJOCTATKOB U cep
11€J1ec000pa3HOro MPUMEHEHHSI.

YcnoBus NIPUMEHEHHS CXEM YYaCTKOBBIX CTAaHIHM C MTOCIEN0BATEIbHBIM PA3MEIICHUEM
MaCCAKUPCKUX YCTPOMCTB U IIyTEH IS TPY30BOTO JBUKEHUS.

OCOOEHHOCTH CXEM YYaCTKOBBIX CTAHLIMN MO 00CITY’)KHUBAaHHUIO IPYIIOBBIX U KOHTEHHEPHBIX
MI0€3/10B, I'PY30BbIX I10€3/10B MOBBIIIEHHOT0 Beca U JUIMHBI. CTaHIIMK CTHIKOBAHHUS JIBYX CUCTEM
TOKa, 0COOEHHOCTH X IyTE€BOTO pa3BUTHs U TPEOOBAHUS K CXEMaM.

VY3710BBIE YyUACTKOBBIE CTAHIIMH, TPEOOBAHUS K HUM M YCIIOBHUS BbIOOpA IPUMbIKAHHSI HOBOU
auHUH. CXeMBI y3JI0BbIX YYaCTKOBBIX CTAHIMI B MECTE NIEPECEUCHUS IBYX OJHONYTHBIX JIMHHH,
OJIHOIYTHOW M IBYXIIYTHOM U JBYX ABYXIYTHBIX JUHUNA. CpaBHUTENIbHBIN aHAJIN3 CXEM U
YCIIOBHS X IPUMEHEHUS.

Br160p npuHIMNNAIBHOM CXEMBbl YYaCTKOBOM CTAHIIMU MPU NPOEKTUpOBaHUU. OTINYaOUIeCs
9JIEMEHTHI KalIUTAJIBHBIX 3aTPAT U 3KCIUIyaTallMOHHBIX PACXOJ0B U MOPSAJOK UX ONPEACICHUS
JUISL TEXHUKO-9KOHOMHWYECKOTO CPaBHEHUS BAPUAHTOB.

3.2.ITaccaxkupckue, rpy30Bble U COPTUPOBOYHBIE YCTPOICTBA HAa yYaCTKOBBIX CTAHIIMAX
[Naccaxxupckue 3qaHus, TIATGOPMEI U IEPEXOBI B OTHOM H Pa3HBIX YPOBHAX. OCOOEHHOCTH
IIPOEKTUPOBAHMS NTACCAKUPCKUX YCTPOMCTB HA YYACTKOBBIX CTAHIUAX NP CKOPOCTHOM
JBUKEHHUH MACCAXKUPCKUX MOE310B.

Pa3meleHne 1 NpuHIUIBI IPOEKTUPOBAHNUS I'PY30BBIX YCTPONCTB Ha Y4aCTKOBBIX CTAHIUAX.
PacueT pazmMepoB rpy30BbIX CKJIa/10B U IUI0Ia0K. CXeMbl INIAaHUPOBKH IPY30BOr0 paifoHa ¢
YUYETOM CPE/ICTB MEXaHU3AIMH U aBTOMATU3aLUH ITOTPY30YHO-Pa3rPy304HbIX padoT.
CopTHpoBOYHbBIE YCTPONUCTBA HA YYACTKOBBIX CTAHLUSAX: TOPKH MaJIOi MOIIHOCTH,
poWINPOBAHHBIE U TOPU30HTANIBHBIE BHITSDKHBIEC ITYTH, IPUHIIMIIBI UX TPOSKTUPOBAHUS U
ycioBus ipuMeHeHusi. CpencTBa peryJaupoBaHus CKOPOCTH JIBUKEHUS OTLIETIOB U 3aKpETICHUS
COCTaBOB U OT/EJIbHBIX BarOHOB HA COPTUPOBOYHBIX MYTSIX.

3.3.CoopyKXeHUS U yCTPOINCTBA XO3SHUCTB: IOKOMOTHBHOTO, BATOHHOT'O U IPYTMX HAa YYaCTKOBBIX
CTaHIMSX

CocTaB JIOKOMOTUBHOTO X0341CTBA U €r0 pa3MEILEHUE Ha YYACTKOBBIX CTAHLIUAX.
XapaKTepuCcTUKA OCHOBHBIX THUIIOB 3/1aHUI IOKOMOTUBHBIX JIENIO IO 00BbeMaM paboThl U
9KCIITyaTallMOHHBIM Ka4eCTBaM. THIIOBBIE IPOECKTHI 31aHUM JIOKOMOTUBHBIX JETIO.
OKUNHMPOBOYHBIE YCTPOUCTBA ISl 3JIEKTPOBO30B U TEIJIOBO30B, MX HA3HAYEHUE U OCHOBHBIE
a7eMeHThl. PacueT uncna cToWI o BUAaM peMOHTA, KOJIMYECTBA SKUIIMPOBOYHBIX ITO3HULIAMI,
CKJIaJI0B I1€CKa U ToIuIMBa. CXEMBbI IJIAHUPOBKH JJOKOMOTHBHOI'O XO3SIIICTBA MPH 3JIEKTPUUECKON
U TETUIOBO3HOM THATE.

CocTaB yCTpOMCTB BarOHHOT'O X0351CTBA HAa YYaCTKOBBIX CTAHIUAX U UX pazMenieHue. CxeMsl U
pa3MeIIeHre SKCIUTyaTallMOHHO-PEMOHTHBIX 0a3 ciryx0 mytu, CLIb, cBsi3u u ap. Pazmemenue u
CXEMBI TATOBBIX MMOJACTAHIIMNA U IPYTUX YCTPONUCTB IEKTPOCHAOKEHHUS.

3.4.0mnpeeneHne myTeBOTO Pa3BUTHS M MPOITYCKHON CIIOCOOHOCTH YYaCTKOBBIX CTAHITHI
OnpeneneHre 00beMOB pabOTHI CTAHIIMH HA PACYETHBIE CPOKH. XapaKTePUCTHKA METO/I0B
pacdera IyTeBOro pa3BUTHsI Y4aCTKOBBIX CTaHLIUM.

AHanutuyeckue METO/Ibl pacuera uncia MmyTed B IPUEMOOTIIPABOYHBIX NTapKaxX U UX



MPOIYCKHOU criocoOHocTH. Omnpeenenre Yucia COPTUPOBOYHBIX, BRITSKHBIX U XOJIOBBIX MYTEH.
TpeboBaHMs K TOPIOBHHAM YYaCTKOBBIX CTaHIMI. CXeMBbI TOPJIOBUH YYAaCTKOBBIX CTaHITUH
MONEPEYHOr0, MPOI0IBHOTO U MOJIYIPOI0ILHOTO TUIIOB HA OJJHONYTHBIX U JBYXIYTHBIX
auHUsIX. OCOOEHHOCTH IPOEKTUPOBAHUS TOPJIOBUH Y3JIOBBIX YYACTKOBBIX CTaHLIUH.

PacueT 3arpy3ku u npoImyckHO# cmiocoOHOCTH ropioBuH. Onpesienenne 3aaepKeK MO IBUKHOTO
COCTaBa Ha MepeceueHnsIX MapIpyToB. [ 'paduuecknii cmocod mpoBepKH YUCa MyTel u
MPOITYCKHOW CITIOCOOHOCTHU TOPIIOBHH.

3.5.1IpoekTupoBaHne y4aCTKOBBIX CTAHIIUI

OO01mue ycnoBHsl U MOPSIOK POSKTUPOBAHHUS YUYACTKOBBIX CTaHIIUNA. OCHOBHBIE TEXHUYECKHE
HOPMBI TPOCKTUPOBAHUS : JUIMHBI CTAHIIMOHHBIX IJIOIIAOK ISl pa3JINYHBIX TUIIOB CTAHLINM,
HOPMBI POCKTUPOBAHUS TIaHA U MPOQUIIS TJIABHBIX, TPUEMOOTIIPABOYHBIX, COPTUPOBOYHBIX,
BBITSKHBIX U APYTUX ITyTEH.

TpeOoBaHMs K TOPJIOBUHAM YYaCTKOBBIX CTaHIMI. CXeMbl TOPJIOBUH YYaCTKOBBIX CTaHIIUN
MIONEPEYHOT 0, MTPOIOIBHOTO U MOJIYIPOI0IBHOTO TUIIOB HA OJJHOIYTHBIX U JIBYXITYTHBIX
auHASIX. OCOOEHHOCTH IPOEKTUPOBAHUS TOPJIOBUH Y3JIOBBIX YYACTKOBBIX CTAHITUH.
[IpoekTrpoBaHKe MyTEPOBOIHBIX Pa3BA30K HA MOJIX0aX K YUaCTKOBBIM CTaHIUSAM. BriOop
MIPUMBIKAHUS K YYACTKOBBIM CTAHLIUSM HOBBIX MOJX0JIOB U MyTEH HEOOIIETO MOJIb30BaHUSI.
Oco0eHHOCTH MTPOEKTUPOBAHUS YUACTKOBBIX CTAHIIMMA MPH CKOPOCTHOM JIBUYKEHUH
MACCAXHUPCKUX M0e3/10B. OCHOBHBIC MEPOIPHSITHSI 110 TIOBBIIICHUIO MTPOITYCKHOMN CITOCOOHOCTH
CYILECTBYIOIIMX YYaCTKOBBIX CTaHIMN. O4epEeTHOCTh U 3TAITHOCTh PAa3BUTHUS yH4ACTKOBBIX
CTaHIIHH.
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CopTHpOBOYHBIE CTAHLIUN

5.1. Ha3znauenue, ycTpoiCcTBa U CXEMBbI COPTUPOBOYHBIX CTAHIIMN

Ha3nauenue copTUpOBOYHBIX CTaHLUI, UX OCHOBHBIE YCTPOWCTBA U pa3MellleHHE Ha CETH
xKese3HbIX opor. Knaccugukanus cCOpTUPOBOYHBIX CTAHLIUN B 3aBUCUMOCTH OT MX POJIH B
paboTe ceTH KeJIe3HbIX JOPOT OOIIEro MoJIb30BaHMs, 00beMa nepepadboTKU BarOHOB, YHCIIA
COPTUPOBOYHBIX CUCTEM, PACTIOJIOKEHUS TJIaBHBIX YT U CXEMbl B3AMMHOI'O PACTIONOKEHUS
napkoB. Posb 1 TEXHUYECKOE OCHAIIEHUE CETEBBIX U PETHOHAJIBHBIX COPTUPOBOYHBIX CTaHIIUM.
3HaueHue KOHILIEHTPALUH [epepadOTKU BarOHOB HA MEHbBILIEM YHCIIE CTaHIIHH.

OCHOBHBIE CXEMBI OJHOCTOPOHHUX COPTUPOBOUYHBIX CTAHLIUN C IIOCIEA0BATEIbHBIM U
KOMOMHHPOBAaHHBIM PACIIOIOKEHUEM MTapKOB, YCIOBUS UX IPUMEHEHHUS, BEIOOP HaIlpaBICHUS
COPTUPOBKH BaroHOB. Y CJIOBUS IPUMEHEHUS NIapajuIeIbHOTO pocIycka cocTaBoB. [IpuHIums
pa3MelleHus] yCTPOUCTB IOKOMOTUBHOI'O, BATOHHOI'O M IPYTUX X0O34HCTB, CIyXKeOHO-
TEXHUYECKUX 3/1aHUI U MaCCAXUPCKUX IIATHOPM JUIsl IPUTOPOTHOTO IBUKCHUS.

BapuaHTbI cXeM OJJHOCTOPOHHHUX COPTUPOBOYHBIX CTAHLUH C ITOCIIEI0BATEIbHBIM
PacMoyIoKEHUEM MAPKOB MPU OOJBIINX pa3Mepax TPAH3UTHBIX U MECTHBIX BarOHOIIOTOKOB.
Pa3zmMenieHne 1ONOIHUTENIBHBIX COPTUPOBOYHBIX YCTPONCTB U IPYNIIMPOBOYHBIX NAPKOB IS
nepepaboTKH MECTHBIX BarOHOMOTOKOB M ()OPMHUPOBAHUS TPYIIIOBBIX ITOE3/I0B.

OCHOBHBIE CXEMBI ABYCTOPOHHUX COPTUPOBOUYHBIX CTAHIIMMI C I1OCJIEA0BATEIbHBIM U
KOMOMHUPOBaHHBIM PACIIONI0KEHUEM MTAPKOB U YCIOBHS UX NMPUMEHEHUs. BapuanTsl nepeaaun
YIJIOBBIX BarOHONOTOKOB. CpaBHUTENbHAS SKCIUTYyaTallMOHHAS XapaKTEPUCTUKA OJJHOCTOPOHHHUX
U IBYCTOPOHHHUX COPTHUPOBOUYHBIX CTAHLIUM.

Br16op THIa ¥ cXeMbl COPTHPOBOYHOM CTAHIIMM HA OCHOBE TEXHUKO-?KOHOMHYECKOTIO
CpaBHEHUs BAPHAHTOB C y4ETOM 00BEMOB pabOThI, BHEAPEHUS] HOBOW TEXHHUKH, IEPEIOBOM
TEXHOJIOTUH, KOMIUICKCHOW MEXaHU3alluK U aBTOMATU3alU1 COPTUPOBOYHON paboThI.



OTanHOCTh Pa3BUTHUS OJJHOCTOPOHHUX COPTUPOBOYHBIX CTAHIMH. Y CIIOBUS NIEpexoa K
JIBYCTOPOHHUM cxeMaM. OCOOEHHOCTH CXEeM MPOMBIIIIEHHBIX COPTUPOBOYHBIX CTAHIUH.
B3aumopeiicTBuE NpOMBIIUIEHHBIX COPTUPOBOUYHBIX CTAHLIUN CO CTAHILUSAMU CETH KEJIE3HBIX
JIOpOT OOIIETO TOJIb30BAHUS TT0 COBMECTHOM 00pabOTKE TPAH3UTHBIX U MECTHBIX
BaroHOIIOTOKOB.

5.2. CopTHpPOBOYHBIE YCTPONCTBA

Knaccudukanus copTUpOBOUHBIX YCTPOHCTB B 3aBUCUMOCTH OT OTPEOHOTr0 00beMa
nepepaOoTku BaroHoB. [IpuHIMIIEI pabOTHI COPTUPOBOYHBIX TOPOK U BBITSDKHBIX ITYTEH.
[lonsiTHE O COPTUPOBOYHBIX YCTPONCTBAX HA CIUIOLIHOM YKJIOHE.

TeopeTnueckne OCHOBBI IUHAMUKHN CKAaTbIBAaHMS BATOHOB ¢ TOpKU. CHIlbl, IEHCTBYIOLINE HA
BaroH IpH CKaTbIBAaHUU C TOpKU. [IoHATHE SHEPreTHUECKON BBICOTHI, YCIOBUE CKATHIBAHUS
BaroHa ¢ TOPKU. Bubl COMPOTUBICHNH, JEHCTBYIOIUX HA BarOH IIPH CKATBIBAHUM C TOPKH U
MOPAZIOK UX onpezenenus. OnpeeneHre NoTEPSIHHBIX SHEPIETUUECKUX BBICOT Ha MPEOI0JICHUE
BCEX BUJIOB CONPOTHUBIICHUM.

[IpoexTrpoBaHue MiIaHa TOPOYHOM TOPJIOBUHBIL: TpeOOBaHUS K TUIaHY, TEXHHUECKUE YCIOBHS U
HOPMBI €70 IPOEKTUPOBaHMs. BapuaHTbl cXeM ropoYHBIX FOPJIOBHUH AJIs PA3JIMUYHBIX 00BEMOB
nepepabotku. CXxeMbl TOPIIOBHH ISl MApAJIIETIBHOTO POCITYCKa COCTABOB.

Bb100p pacdeTHBIX YCIOBHM U YCTAHOBJIEHUE UCXOHBIX JAHHBIX AJIS ONpPEeeIeHHs BEICOThI
COpPTUPOBOYHOM ropku. OnpeieseHre KOHCTPYKTUBHOM U pacue€THOM BBICOTHI COPTHUPOBOYHOM
ropku. [IpoexTrpoBanue Npo10JbHOI0 NPOQUIISA CITyCKHOM, HaJABHKHOW U MepeBaIbHON YacTei
ropku. Pacder moTpeOHON M HATMYHON MOITHOCTH TOPMO3HBIX MO3UIIUH. OCHOBHBIC THITBI
BarOHHBIX 3aMEJUIMTENEH, NCIOJIB3YEMBIX Ha CITyCKHOW YaCTH FOPOK M MOATOPOYHBIX MyTAX, UX
KOHCTPYKTUBHBIE [TapaMETPHI.

IIpoBepka mpo¢uiisd CIyCKHON 4acTH TOpKU. AHAIUTUYECKUH U rpadoaHaTUTUYECKHH CLIOCOOBI
pacdera U IOCTPOEHUS! KPUBBIX SHEPTE€TUYECKUX BBICOT, CKOPOCTEN U BpEMEHU CKaThIBAaHUS
pacueTHbIX OEryHOB. AHAJIM3 KPUBBIX CKOPOCTH M BPEMEHHU CKaThIBAaHHSI paCUETHBIX OETYHOB
JUISl IPOBEPKHU MOIITHOCTH TOPMO3HBIX CPEACTB, CKOPOCTH BXO/1a HA BArOHHBIE 3aMEJUIMTEIIN,
MHTEPBAJIOB MEXAY OTIETIaMH NPH HEOJIarONpUATHOM COYETaHUHU PaCUETHBIX OETYHOB.
OnpeneneHre MAaKCUMaJIbHOM CKOPOCTH POCITYCKa COCTABOB IO YCIIOBUSIM IIEpeBoa
pa3eNINTENbHBIX CTPEJIOK U ILIUH 3aMEUIUTENCH.

OcCHOBHBIE MOJOXKEHUS U YCTPOMCTBA KOMIIJIEKCHOM MEXaHU3allMU ¥ aBTOMaTH3allu1
COPTUPOBOYHBIX rOpok. OCOOEHHOCTH PadOThl yCKOpUTEIeH-3aMeaIuTeneii u
BArOHOOCAKNBATEIICH.

[IpuHune! ycTpoiicTBa ropouHoi aBTOMaTHUecKoi neHTpanuzanuu (I'AL), aBToMaTu3anuu
3ananus ckopoctH pocimycka (A3CP), Teneynpasnenust ropounsiMu Jjokomotuamu (TTJI) u
aBTOMATHU3ALMH PETYJINPOBAHUS CKOPOCTU CKAaThIBaHMsI OTLIENIOB HA CITYCKHOM 4aCcTH TOPKU
(APC).

[IpuHIMIIBI perynMpoBaHus CKOPOCTH JBUKEHHS U 3aKPEIIEHUS] BarOHOB HA MTOATOPOYHBIX
nytax. OcBellleHne, CUTHaIM3aus U CBsSI3b Ha COPTUPOBOYHBIX ropkax. ObecnedyeHre ycaoBHi
TEeXHUKU 0€30MaCHOCTH U OXpaHbl TpyJa MPH MPOSKTUPOBAHUN COPTUPOBOYHBIX TOPOK.
[IpuHIMIBI aBTOMATHU3aLUU U OCOOEHHOCTU KOHCTPYKIMM YCTPONCTB U1l pEryIMpPOBaHUS
CKOPOCTH JIBXKECHHUS OTLIETIOB Ha 3apyOe)KHBIX JKEJIEe3HBIX JOPOrax.

Onpenenenue nepepadaTbIBaroIeil ClIOCOOHOCTH COPTUPOBOYHBIX FTOPOK B 3aBUCHUMOCTHU OT
OCHOBHBIX BIMAIONIIUX (PAaKTOPOB: CXEMbI B3aMMHOT'O PACIIONI0KEHUS MTapKOB MIpUeMa 1
COPTUPOBKH, YHCJIa TOPOYHBIX JOKOMOTHBOB, BO3MOXKHON CKOPOCTH H PEKHUMA POCITyCKa
cocTaBoB. MeporpHaTHs MO HOBBIICHHIO MTepepadaThIBAIONICH CIOCOOHOCTH COPTUPOBOUYHBIX
ropok. Onpenenenue 3pPeKTUBHOCTH NapaJIEIbHOIO POCIIyCKa COCTABOB B 3aBUCMOCTH OT
CTPYKTYpbl BATOHOIIOTOKA.

Oco0eHHOCTH PacyeTOB FOPOK MAJIOH MOIHOCTH M BBITSKHBIX ITyTeH CIIELUAIBHOTO MPOQUIIS.
5.3. IIpoexkTpoBaHue COPTUPOBOYHBIX CTAHIIUI

OO0uMii MopsAA0K NPOEKTUPOBAHNUS U olpesiesieHe 00bEMOB Pa0OThl HA PACUETHBIE CPOKH.
Br10op MecTa pacnooxkeHuss COpPTUPOBOYHOM CTaHIMU B y3i1e. CpaBHEHHE BApUAHTOB
IUIOLIA/IOK € YYETOM YCTPOMCTBA Pa3BA30K IMOAXON0B JJI BBIXOAA HA CYHIECTBYIOIUE



KEJe3HOIOPOKHBIE MTOAX0 bl BBIOOP THIA U CXEMBI COPTUPOBOYHOM CTaHIINU.

MeTtoas! onpeeneHys yucia nyTeil B mapkax npueMa U OTIPaBJICHUs COPTUPOBOYHBIX CTaHIIHM.
YcTaHOBIEHHUE YNCIA U JUIMHBI COPTUPOBOYHBIX ITYTEHM B 3aBUCUMOCTHU OT YMCJIAa U MOLUTHOCTU
Ha3HA4YCHUH TU1aHa GOPMUPOBAHUS U CYTOYHOTO 00BheMa MepepadbOTKU BarOHOB.
[IpoexTrpoBaHue MpoIOIBLHOI0 IPOQHIIS COPTUPOBOUHON cUcTeMBl. TpeboBaHMs K cXeMaM
TOPJIOBUH NapKOB MpHEeMa, OTIPABICHUS U BBIXOJHBIM TOPJIOBHHAM COPTHPOBOYHBIX MAPKOB Ha
OJTHOCTOPOHHUX U JIBYCTOPOHHUX COPTHPOBOYHBIX CTaHIUAX. [[pumblkanue myreid HeoO1ero
II0JIB30BAHUA K COPTUPOBOYHBIM CTAHLIHASAM.

OCHOBHBIE IPUHIUIIBI IEPEYCTPONCTBA U PEKOHCTPYKIIUN COPTUPOBOUYHBIX cTaHUUi. [loHsaTHE
00 04YepeTHOCTH M ITAITHOCTH MIEPEyCTPOMCTBA cTaHIui. [locneioBaTeIbHOCTD Pa3BUTHS
COPTUPOBOYHBIX CTAHIIMN C BBIJIEJIEHUEM B IIPEAEIax Kak 10l o4epe v STAalTHOCTH POU3BOICTBA
CTPOUTENBHBIX paboT. [IpuMeHeHne MeToa CeTeBOTo MIIaHUPOBAHUS U YIIPABIEHUS MIPU
BBINIOJTHEHUH PadOT MO PEKOHCTPYKIIMK COPTUPOBOYHBIX CTAHIMI. OIBIT CKOPOCTHOTO
CTPOMTENBCTBA MPU NPOBEJCHUH PEKOHCTPYKTUBHBIX paboT.

Oco0eHHOCTH CXEM U TEXHOJIOTMH PabOThl COPTUPOBOUYHBIX CTAHIIMNA Ha 3apyOEKHBIX JKEJIE3HBIX
JI0pOrax U TEHACHIIUN UX Pa3BUTHS.

5.4. IlepcrieKTUBBI Pa3BUTUS U TEXHUUECKOI'O OCHAILIEHUSI COPTUPOBOYHBIX CTAHLIUN

OcHOBHBIE HAaNPaBIEHUS NEPCIEKTUBHOTO PAa3BUTHs COPTUPOBOYHBIX CTAaHIUH IIPU
KOHIEHTpAalLMU NepepaboTKN BarOHOB HAa MEHBIIEM YUCIIE€ CTaHIUH, POPMUPOBAHUY IPYIIIOBBIX
MIOE3/10B, & TAKXKE HA IPY30HAIPSHKEHHBIX HAIIPABJICHUAX IPU IPOIYCKE MOE30B ITOBBIIIEHHON
MaccChl U JJINHBI.

OCHOBHBIE PEKOHCTPYKTUBHBIE MEPONIPHUATHS MO MOBBIILIEHUIO NTepepadaThIBaromeit
CIIOCOOHOCTU COPTHUPOBOYHBIX CTAHIIUMN, OBBIIIEHUIO TPOU3BOIUTENBHOCTH TPY/a, YCKOPEHHUIO
000pOoTa BaroHOB M CHU)KEHUIO CE0ECTOMMOCTH MepepabOTKU BarOHOB. Y BEJIMUEHUE MOIIHOCTH
OTJIEJIbHBIX AJIEMEHTOB U YCTPOICTB HAa CTAHLUAX, HE TOJIJIEKALINX PEKOHCTPYKLIUU.
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[Naccaxxupckre KOMIUIEKCHI

6.1. DieMeHThI MaccaXUPCKUX KOMIUIEKCOB, YCTPONCTBA U CXEMBbI TACCAKUPCKUX CTaHLUN
OCHOBHBIE MOHATHUS NACCAXKUPCKUX KOMILIEKCOB, UX OCHOBHBIE AJIEMEHTBI, YCIOBHSI U XapaKTep
ux B3auMmojiercTBus. TpeOoBaHUs K MPOEKTUPOBAHUIO MACCAKUPCKUX KOMIUIEKCOB U UX
kiaccudukanus. CxeMbl B3aMMHOTO PACIOI0KEHUS BOK3a1a U IPUEMOOTIIPABOYHBIX ITyTeH Ha
MACCaXUPCKUX CTaHIUAX. CXeMbl B3aHMHOT'O PACIOJIOKEHUS U B3aUMO/IEUCTBUS MTACCAKUPCKOMN
u naccaxkupckoit rexanueckoit ctanuuu (I1TC). Cxembl macca)XUPCKUX CTAHLUN CKBO3HOTO,
TYNHUKOBOI'O U KOMOMHHUPOBAHHOI'O TUIIOB U UX CPaBHUTENIbHAS TEXHUKO-IKCIUTyaTallMOHHAS
XapakTepucTka. PacronoxeHnne 0arakHbIX U MOYTOBBIX YCTPOUCTB.

MeTtob1 pacueTa MyTeBOr0 pa3BUTHSI MACCAKUPCKUX cTaHIMH. Criennaan3anus IeppPOHHBIX
nyreil. Onpenenenue yucia myTel npu KeCTKOW U ThOKoi ux cnenuanuzaunu. OcoOeHHOCTH
KOHCTPYKIMUA TOPJIOBUH NACCAKUPCKUX CTAHIMI. PacmonokeHue riaBHbIX MyTeil Ha
MACCAKUPCKUX CTAHIMAX CKBO3HOTO M KOMOWHUPOBAHHOTO TUIIOB.

B3anMopeiicTBre HECKOJIBKUX MMaCCAKUPCKUX KOMILJIEKCOB B KPYITHBIX JKEJIE€3HOIOPOKHBIX
y3nax. OCOOEHHOCTH MaCCAKUPCKUX CTAHLUHN 3apyOeKHBIX JKEIEe3HBIX JOPOT.

[Ipo6ieMbl pa3BUTHS TACCAXKUPCKUX KOMIUIEKCOB Ha COBPEMEHHOM JTarle.

6.2. [Taccaxupckue TEXHUUECKUE CTAaHIIMM U UX YCTPOMCTBA

Ha3snauenue naccaXxupckux TEXHUYECKHX CTaHUUMN, UX OCHOBHBIE XapaKTEPUCTUKH U
TeXHOIOTus padoThl. [TyreBoe pasButre u Texanueckoe ocHamienue [ITC. [puHiumne
B3aMMHOTI'0 PACIIOJIOKEHHSI OCHOBHBIX YCTPOUCTB. MexaHu3alus npouecca noAroToBKU
cocTaBoB B peiic. Onpenenenue nyreoro passutus [ITC. Cxema ognonapkosoii [ITC u
O0COOCHHOCTH TEXHOJIOTHHU €€ paboThl. CXemMa MOTOYHOM MOSYHO-IKUIHPOBOYHOM TuHuu (MDJI)
U TI0CJIE0BATEIBHOCTD BBINOIHAEMbIX Ha Hell onepauuii. Cxemsl aByxnapkosbix [ITC ¢ MOJI,



PacoJI0KEHHBIMU MTAPAJIJIENIBHO U MTOCIIEN0BATEIBHO IPUEMOOTIIPAaBOYHOMY NapKy. CxeMbl
MHoronapkoBbix [ITC ¢ pa3nuyHbIM pacmnonokKeHUeM PEMOHTHO-3KUIUPOBOYHOTO femno (PO/)
110 OTHOLIEHHUIO K OCHOBHBIM I1apKaM CTaHIMM U UX CPaBHUTEJIbHAS XapaKTepucThka. OCHOBHbBIE
THUIIBI U TEXHOJIOTMYECKNE XapAKTEPUCTUKN BarOHOMOEYHBIX MAIllMH, pacyeT UX 4ucia u
BapHuaHThl pacnionoxenus Ha [ITC. Dkonorndyeckue npoOaeMbl IPU MPOSKTUPOBAHUN U
skcruryataruu [ITC. Cxemsl u TexHomorus padotsl [ITC Ha 3apyOekHBIX JKeJIe3HBIX JOPOTax.
6.3. Bok3anbHblE KOMILIEKCHI

XapakTepHucTUKa OCHOBHBIX JIEMEHTOB BOK3aJbHOr0 KoMIuiekca. Kimaccuduxanus Bok3aioB u
pacueT ux BMeCcTUMOCTH. [IpuBOK3aIbHBIC IUIOIIAAN, UX OCHOBHOE Ha3HAYECHUE, IUNIAHUPOBKA U
knaccudukanus. Bok3anbHble nepexonasl, pacuer ux mupunsbl. [laccaxupckue miatopmsl; ux
XapaKTEPUCTUKA, HOPMBI IIPOCKTUPOBAHMS, [IPUHIIMIIBI PACUYETa KOJIUYECTBA U IIIMPUHBI.
[Ipuems! pazneneHus maccakuponoTokoB. Posb cripaBouHO-MH(POPMAIIMOHHBIX YCTPOICTB B
TEXHOJIOTUYECKOM 00eCTIeYeHUH KauecTBa OOCITyKUBAaHHsI ITaCCaXUpoB. Pa3BuTHE CEpBUCHOTO
oOcyxuBaHus naccakupoB. CoBpeMeHHbIE MPOOIEMBI Pa3BUTHSI OTE€YECTBEHHBIX U
3apyOeKHBIX BOK3aJIBbHBIX KOMILIEKCOB.
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I'py30BbIe cTaHLIUU

7.1. Knaccudukanus rpy30BbIX CTAaHIUN 1 001IHE TpeOOBaHUS K HUM

Knaccuduxanus rpy30BbIX CTaHIMNA B 3aBUCMMOCTH OT OCHOBHOT'O Ha3HAu€HUsI, XapaKkTepa
paboTh! 1 oJoxkeHus B y3iie. OCHOBHBIE YCTPOHCTBA I'Py30BbIX CTaHIMH. O0mue TpedboBaHu
KO BCEM BUJAaM I'DPY30BbIX CTAHIIHH.

7.2. I'py30BBI€ CTAHIIMH OOILETO MOJIb30BAHUS U O0CTYKUBAIOLINE ITyTH HEOOIIEro OJIb30BaHUS
Ha3znauenue, npUHIUIBI pa3MEIIEHUs] YCTPOUCTB M OCHOBHBIE CXEMBbI I'PY30BbIX CTAHIUI
o011ero noap30BaHusl. TeXHOIOTHYECKUH Tpotiecc paboThl TPy30BOM CTaHIIUH. BBIOOP CXeMBI
CTaHLIMU C yYETOM obecredeHns: 0€30MacHOCTU ABUKEHHS U MaHEBPOBOM paboThl, 00BEMOB
paboThl ¥ MECTHBIX ycs10BUi. COPTUPOBOUYHBIE YCTPOICTBA HAa IPY30BBIX CTAHIIMUSX U CPEICTBA
ux Mexanuzauuu. COpTUpPOBOYHBIE YCTPOMCTBA /171l IeTalbHON MOAOOPKH BaroHOB MO ()pOHTaM
MOTPY3KH, BBITPY3KH U (POPMUPOBAHMSI TPYIIIOBBIX ITOE3/10B.

OCHOBHBIE THIIBI CKJIAJICKMX IIOMELIEHUI U UX pa3MeleHue. KpbITble CKiIalbl aHrapHOTO THIIA,
pacmnojio’keHue MyTeil 1 aBTOMOOMIIBHBIX MTOABE3/10B K HUM. [Imomaaku a1 KOHTeHEepoB,
TSKEJIOBECHBIX U JJIMHHOMEPHBIX Ipy30B. CrieliuaibHble MYHKThI OOCITYKUBAaHUS YCKOPEHHBIX
KOHTEIHEepHBIX 110€3/10B. [ 10BbIIIEHHbIE TYTH U 3CTaKa bl JJI1 HABAJOYHBIX TPY30B.

OCHOBHbBIE CXEMBbI TPY30BBIX pailOHOB TYITHMKOBOTO U KOMOMHHPOBAHHOTO THUIIOB U YCJIOBUS
BbIOOpa cxeM. CXeMBbI TPY30BBIX CTaHIUH, 00CITYKUBAIOUTUX ITyTH HEOOIIETO MOJb30BaHUS
Oco0eHHOCTH YCTpOiCTBa 3apyOeKHBIX TPY30BbIX CTAHIHH.

OcHOBHbIE HaNpaBICHUS Pa3BUTHSI U PEKOHCTPYKIIUU I'PY30BBIX CTAHLIUN OOLIETO MOJIb30BaHUS
C Y4e€TOM KOMIUICKCHON MEeXaHHU3allMi U aBTOMATU3aIlUH [TOTPY304YHO-Pa3rPy304YHbIX PadoT.
7.3. I'py30Bbl€ CTAHLIMHU U IIYHKTHI, CHEIMAIN3UPOBAHHBIC I OTAEIbHBIX IPY30B

YcTpolicTBa U CXeMbI CTaHIMHU (ITYHKTOB) MOTPY3KH Y (pybl). ba3bl BEIrpy3KH MUHEPaIbHO-
CTPOMTENBHBIX MaTepHasoB. IlyHKTbI Orpy3KH (BBI'PY3KH) 3€pHOBBIX Ipy30B. CXeMbl CTaHLIUH,
00CITy’KMBAIOIIMX NTEPEBO3KH HE(PTEPOTYKTOB, pa3MeEIlIeHUe ITYHKTOB OATOTOBKU IIUCTEPH B
paiioHax HaJMBa, B3aMHOE PACIIOJIOKEHHE TYHKTOB ITOANOTOBKY U HAJIMBA LIUCTEPH.
CoBpeMeHHbIE TEXHOJIOTUHU MOATOTOBKY IIUCTEPH MO HaJIUB. Mephl 0 00ecieyeH IO
IIPOTUBOIOXKAPHON OE30MaCHOCTH.

7.4. IlopToBBIE CTAaHIIMH U TAPOMHBIE ITEPENPABbI

Xene3HonopoxxHbIe YCTPOICTBA, 00CTYKUBAIOIME MOPCKHE U peuHble NOPThI. BapuaHTsel
0OCITy’)KMBaHHS ¥ B3aMMHOE PACIOJIOKEHHUE YCTPOMCTB. BinsiHue nepeBanku rpy30B 110
IPSIMOMY BapUaHTY «CyJHO—BaroH» U 00OpaTHO Ha YCTPOMCTBO IIYHKTOB II€PEBAIIKH.
OCHOBHBIE CXEMBI U YCIIOBHS PabOThI MOPTOBBIX U MPUIOPTOBBIX CTAaHIMNA. THUITBI TOPTOB U



palioHUpOBaHUE X TEPPUTOPHUH. PacueT keae3HOJOpOKHBIX YCTPOMCTB B OPTaX.
[Naccaxxupckue BOK3aJibl B MOPCKUX MOPTaxX, 00bEIMHEHHBIE C JKEIE3HOJOPOKHBIMHI BOK3aTaMH.
CraHiuu 00CITy>KUBAIOIINE TAPOMHBIC MTEPETIPABHI.

7.5. Ileperpy304Hble U IOTPAHUYHBIEC MIEPEAATOYHBIE CTAHIIUU

OcHOBHbIE BUbI IEPErPY30YHBIX CTAHIUN U YCTPOUCTB. CXEMbl BHYTPEHHUX MEPETPY30UHbBIX
CTaHIMI Ha CTBIKE )KEJIE3HBIX JOPOT HOPMAJIBHOU U y3KOoU Kojeu. [lorpannunsie
Neperpy304HbIe CTAHLIMU HA CTHIKE XkKeye3HbIX Jopor 1520 u 1435 MM, UX OCHOBHBIE CXEMBI,
0COOCHHOCTH yCTpPOMCTBa M MpoekTupoBanus. [leperpyzounsie paiioHbl. CXeMbl TyHKTOB CMEHBI
TEJIEKEK Y MaCCAKUPCKUX BaroHOB. CXeMbI MOIPaHUYHBIX N1€PEAATOUYHBIX CTAHINI FOCYAaPCTB C
mupuHOH Kojien 1520 Mm. OcOOEHHOCTH TEXHOJIOTHH PabOThI MOTPAHUYHBIX ITEPEIaTOUYHBIX
CTaHIMM, OpraHu3alys IOrPaHUYHOI0 U TAMOXXEHHOI'O JJOCMOTpA.

PA3JIEJI 8
XKene3Ho1opoKHbIE U TPAHCIIOPTHBIE Y3JIbI
BBITIOJTHEHHE KYPCOBOT'O IIPOEKTa

PA3JIEJT 8

XKene3HonopokHbIE U TPAHCIIOPTHBIE Y3JIbI

8.1. Obume cBeaenus 06 y3nax

IoHsATHE O KEJIE3HOAOPO)KHOM U TPAHCIIOPTHOM Y3J1€, UX POJIU B €JMHOM TPaHCIIOPTHOMN
cucreMe. BzanmopelicTBie pa3IMYHbIX BUAOB TPAHCIIOPTA B TPAHCIIOPTHBIX y3JIaX.
XKene3HonopoKHBIN y3€i KakK eIMHbIA KOMIUIEKC CTaHIIMH, COeIMHUTEIbHbBIX, 00XOIHBIX ITyTeH
U IIyTel HEOOIIEro MOJIb30BAHMUS.

Knaccuduxanus xene3sHoI0pOKHBIX Y3JI0B [0 CXeME Pa3MElLeHUs OCHOBHBIX JIEMEHTOB,
3HAUEHUIO B pabOTE CETH JKEJIE3HBIX AOPOT U XapaKTepy IKCILTyaTal[MOHHOMN paboThI.
TexHomorust paboThI KeJIe3HOIOPOKHBIX Y3JI0B.

8.2. OCHOBHBIE THIIBI U CXEMBI KEJIE3HOJOPOKHBIX y3JI0B

[lepBUYHBIE KeJIE3HONOPOKHBIE Y3JIbI: Y3JIbI C OJTHOW CTaHLUEH, KPeCTOOOPa3HOTo U
TPEYTrOJAbHOI'O TUIOB. Y CJIOBUS UX IPUMEHEHUS] U OCOOEHHOCTH pabOTHI. Y3IIbl ¢ MapajlieIbHbIM
U TIOCJIEJIOBATENIbHBIM PACIIONOKEHUEM CTaHLU, paiuaibHble, TYIIUKOBbIE, OIYKOJIBLEBOTO,
KOJIBLIEBOTO ¥ KOMOMHHPOBAHHOTO TUIOB. VX aHanm3, ycnoBus 00pa3oBaHUs M TEXHOJIOTHUS
paboTHL.

OCHOBHBIE TIPUYMHBI PA3BUTHS U PEKOHCTPYKIIUH JKEIC3HOAOPOKHBIX Y3710B. [IpHHIHITEI
pa3BUTHS Y3JI0B OCHOBHBIX TUIIOB. Pa3MerieHre B y31ax OCHOBHBIX CTaHIUH, yCTPOUCTB
JTIOKOMOTHBHOTO XO35HCTBA, COSAMHUTEIBHBIX ITyTEH U IMOIX0IOB.

OcCHOBHbIE IPUHIIMIIBI U TPEOOBAHUS 110 pa3pabOTKe FeHEPATBHBIX CXEM PA3BUTHUS Y3JIOB.
Pa3zpabotka BapraHTOB cxeM y3ia. BeiOop Hanbosee panroHaaIsHOTO BapuaHTa CXeMbl y3i1a Ha
OCHOBAHMU TEXHUKO-3KOHOMUYECKHX PACUETOB C YUETOM PaCIIONI0KEHUS CTaHIHH,
KOHIEHTPALUU COPTUPOBOYHOM, TPY30BOM U MACCaXKUPCKON pabOThl, ONTUMAJILHOTO
pacnpeneneHus: paboThl MEXY CTAaHIIMAMH y3J1a, COOJIIOJICHNS CIIEIIMAIBbHBIX TPEOOBaHHH.
MeponpusiTus 10 YCUJICHUIO MPOIYCKHOM U NepepadaTbIBaroleil CioCOOHOCTH Y3JI0B.
O6ocHOBaHNE OUEPETHOCTH U ATATHOCTH Pa3BUTHS KEJIE3HOIOPOKHBIX Y3JI0B B COOTBETCTBUH C
M3MEHEHHEM 00bEMOB M XapakTepa padoThl.

8.3. Pa3Bs3Kku NOAX0A0B KEJIE3HOAOPOKHBIX JIMHUH B y3J1aX

OcHOBHBIE BU/IbI [IEPECEUECHUI MAPIIPYTOB B y371aX. OCHOBHBIE CXEMBI IIJI030B, OCOOCHHOCTH
uX paOOoThI U YCIOBUS IPUMEHEHUS. Y CIIOBUS, ONPEACIAIONINE HEOOX0IUMOCTb COOPYKECHHUS
yTEIPOBOIAHBIX Pa3BI30K.

Pacuer nmyTtenpoBoaHOM pa3Bsa3ku. CxeMbl pa3BA30K [0 HAIPABICHUSAM JBHKCHUS U 110 JTUHUSAM,
YCIIOBUS UX IPUMEHEHHs. YUCII0 TOUeK NepeceueHrsi MapipyToB U HEOOXOAUMOE YHCIIO
myTenpoBooB. CXeMbI pa3BsA30K MO POAY ABWKEHHS Ha MOAXO0JE K Y37y ABYX U TpeX
JBYXITYTHBIX JIMHUH. YHCII0 TOUEK NepecedeHust MapIpyToB.

OO0x0/b!I y3710B, UX BUIbI, HA3HAYEHUE U YCIOBHS MpoeKTHpoBaHus. OO0CHOBaHME
HE00XOAMMOCTH M CPOKOB 11€JIECO00PAa3HOCTU COOPYKEHHUS 00X0/I0B y3JI0B.

8.4. IIpoMblIITIEHHBIE KEJIE3HOA0POKHBIE Y3JIbI



OCHOBHBIE YCTPONCTBA IPOMBIIUIEHHBIX KEJIE€3HOJOPOKHBIX y3J10B. CXeMbI B3aUMHOIO
PacCIONOKEHNs CTAHIIMM U MPOMBIIIEHHBIX TpeAnpUATH. [I[pOMBIIIIIEHHBIE KEIE3HOOPOKHBIE
y3JIbl CKBO3HOT'O U TYITUKOBOT'O THIIOB B pailoHax oOpabaThIBatoIiel IpOMBIIIIIICHHOCTH.
[TpombInIeHHBIC Y3761 B paiioHaX TOOBIUM CHIPhs U TOIIMBA. KoomnepupoBaHue yCTpOHUCTB
KEJIE3HBIX JIOPOT OOIIETro M HEeoOIero nob30BaHus. OCOOEHHOCTH Pa3BUTHS MPOMBIIIIICHHBIX
y3JI0B IIPU HAJIUYUU TIPEIIPUITUN KeEJIe3HOJOPOKHOT0 TPaHCTIOPTA.

8.5. XKene3zHonopokHbIE Y3716l B KPYIHEUIIUX FOPOIax

Kene3znonopokHble Y37l B KPYIIHEUIINX TOPOIAX, KAK COCTaBHAs 4YacTh TPAHCIIOPTHBIX Y3JIOB.
OcHOBHBIE 0COOEHHOCTH KEJIE3HOIOPOKHBIX Y3JIOB B KPYITHEHIINX ropoaX, MPUHIIUITEL U
cxembl moctpoenus. [IpumMeps! y310B KpymHeHmx ropoaoB Poccun, n 3apyOeKHBIX CTpaH.
OcHOBHBIE TIPOOIEMBI Pa3BUTHS U PEKOHCTPYKLIUH JKEJIE3HOAOPOKHBIX Y3JIOB B KPYITHEHIIINX
ropojax. Pa3menienue B y3nax ycTpoOMCTB JIsl 1ajbHETO U MIPUTOPOJAHOTO MACCAKUPCKOTO
JBUKEHMSI B YBSA3KE C INIAHUPOBKON TOPOAA U CXEMOM TOPOACKOr0 MacCaXUPCKOro TPaHCIIOPTa.
[TpuHIMIIBI OTIpeieNIeHHs] Yncia U MECTOPACIONOKEHUS TACCAKUPCKUX TEXHUUECKHUX CTaHIIUM.
PasBuTHe royIOBHBIX U BHYTPUY3JIOBBIX Y4aCTKOB. [I[pHHIUIIBI pallMOHAIBHOTO PA3MEILEHUS
COPTUPOBOYHBIX U IPY30BBIX CTAHIHUII B y3II€.

CoopykeHue OKpYKHBIX KEJIE3HbIX JOPOT, UX Ha3HaueHue. BolHOC 13 penenoB ropoaa
TPAH3UTHOTO TPY30BOT0 ABUKEHUS. VICTI0Ib30BaHNE KOJIBIEBBIX U COSAMHUTEIBHBIX TUHUH [
MaCCaXUPCKOT0, TPY30BOr0 U MPUTOPOAHOIO JBUKECHHUS.

8.6. OcHOBHBIE TPOOJIEMBI U NIEPCTIEKTUBBI PA3BUTHUS TPAHCIIOPTHBIX Y3JIOB.

OCHOBHEBIE 3a1a4y TPAHCIIOPTHLBIX Y3JIOB B COBPCMCHHBIX YCJIIOBUAX, UX KJIaCCI/I(l)I/IKaI_II/ISI. BI/I,ZIBI
MarucTpajibHOrO U BHYTPEHHETO TPAHCIIOPTA B TPAHCIIOPTHOM y3Jie. B3aumoneiicteue
YKEJIE3HBIX JIOPOT C IPYTUMU BUJIAMH TPAHCIIOPTA. Y CIIOBUSI 00pa30BaHUs TPAHCTIOPTHBIX Y3JIOB
Pa3IUYHBIX TUIIOB U MIEPEX0/ia OT OJHOTO THIA K IPYTOMY.

KommiekcHoe pa3BUTHE pa3IMUHBIX BUOB TPAHCIIOPTA Il OOCITY>)KUBAHUS TPY30BBIX U
MACCaXUPCKUX MEPEBO30K B TPAHCIIOPTHOM Yy3ie. B3aumoselicTBue 1 B3auMOCBsI3b pabOThI
KEJIE3HOJOPOKHBIX YCTPONCTB C MACCAKUPCKUM U IPY30BBIM TPAHCIIOPTOM TOPOJa U APYTUMHU
BUJAMHU MarucTpaIbHOTO U MPOMBIIUIEHHOTO TPAHCIIOpTa B TPAHCIIOPTHOM Y3iie. Poib
OTJEbHBIX BUJIOB TPAHCIIOPTA B 0OCITY>KUBaHUH MTPOMBIIIJIEHHBIX TPEATPUATUH.

YBsi3Ka pa3BUTHUS TPAHCIIOPTHOTO y3J1a C Pa3BUTHEM ropoja. BiusHue niaHupoBKU ropoja u
MIPOMBIIIJIEHHBIX LIEHTPOB Ha 00I1Iee PacOI0KEHHE YCTPOMCTB B TPAHCIIOPTHOM Y3JI€. Y CIIOBUS
PacTOIOKEHUS JKEJIE3HOI0OPOKHBIX TUHUHN BHYTpU ropoja. [lepecedenus Tpacc OTaeIbHBIX
BHUIOB TPAHCIIOPTA U UX Pa3BA3Ka B Pa3HBIX YPOBHSIX.

PA3JIEJ 9
ABTOMaTI/ISaHI/Iﬂ HpOCKTI/IpOBaHI/IH )KeJ'ICSHOI[OpO)KHBIX CTaHHI/IfI
PCIICHUC 3a/ia4; BBIIIOJHCHUC KYPCOBOT'O ITPOCKTA

PA3/IEJI 9

ABTOMaTH3aIMs TPOSKTUPOBAHUS KEJIE3HOJOPOKHBIX CTAHLIUH

9.1. OcobeHHOCTH aBTOMAaTU3allUK IPOEKTUPOBAHUS O0BEKTOB

9.2. IIpoGaeMbl aBTOMATU3ALUH IPOSKTUPOBAHUS KEJIE3HOIOPOKHBIX CTAHIIUN U Y3JIOB.
OcCHOBHBIE HallpaBJICHUS ABTOMATU3aLUHU [IPOEKTUPOBAHUS CTAHLIUHI U Y3JI0B.

9.3. Tunossle NakeThl cUCTEM aBTOMaTu3upoBaHHOro npoektuposanus (CAIIP XKC)

OK3aMeH



