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BBEJEHUE

Tarosele pacyeTsl — BaKHAs COCTABHAs 4YacTh HAyKW O TArE TOE37I0B, OIHO
U3 OCHOBHBIX MEPOMpPHUATHH, HPOBOJMMBIX JUI OPTAHH3ALMHM TOC3THON paboTel U
NPOEKTHPOBAHHSA JKEJIC3HOMOPOXKHBIX JIMHHUNA. METOABl TATOBBIX PACYCTOB BKIIHOYAIOT
KOMIIIEKC CTOCOO0B M NPHEMOB OMPEACNICHHS MacChHl COCTaBa, CKOPOCTH JIBHIKCHHUS U
BPEMEHM XOJa MO IEPErOHY, Pacxojia TOILIUBA U JJIEKTPOIHEPrMU HA TATY, PEINCHWE
TOPMO3HBIX 331a4. IIpoBeicHHE TATOBBIX PacYETOB MO3BOJISET ONMPEACIUTh KOJHYECCTBO
HEOOXOMMMBIX TATOBBIX MOIMHOCTEH [UIS OpraHH3aldH [JBUXKCHHS ONPEIACICHHOTO
KonuyecTsa rpy3oB. OT TOYHOCTH MPOBEJCHUS TATOBBIX PAacCueTOB HANPAMYO 3aBHCHT
SKOHOMHMYECKHIT 3 (eKT IpeAnpUATHIL HKEJEIHOAOPOKHOTO TPaHCHOPTA, P HEKTHBHOCTH
HCIOJIB30BAHNUS JIOKOMOTHBHOTO M BAarOHHOTO TapKa.

Paspabotka Hacrosimero ITocoOus 0OycmoBneHa MOSBICHHEM HOBBIX MOjesei
JIOKOMOTHBOB, U3MEHEHHEM HOPMATHBHO-NMPaBOBO# Ga3bl MPOMBIILIEHHOTO TPAHCIOPTA
(B wactHOCcT! CIT 37.13330.2012 «CHuII 2.05.07-91* TIpOMBITIIICHHBIHA TPAHCIOPT») |
yCcUIIeHHEM TpeOOBaHwMil, CBA3aHHBIX C SHEProd(PekTHBHOCTHIO PabOTH TOKOMOTHBHOIO
napka. B OCHOBY pa3paboTKum IONMO)KeHBI [IpaBmila TSTOBBIX — PACYeTOB IS
IIPOMBIIUICHHBIX 37€KTPOBO30B U TATOBBIX arperaroB NOCTOSHHOTO TOKa, pa3paboTaHHbIe
3A0 «ITPOMTPAHCHHUITPOEKT», uznanssle B 1971-1977 rr., a Taioke npaBuia mis
noe31Hoi padoThl Ha OOIIEH CeTH JKeNe3HbIX A0POT, U3naHHbie B 1985 1.

MeToauueckie MaTepHaIbl TIPEeAHA3HAUCHBI U CIICAANCTOB U PYKOBOAMTEIICH
MPOEKTHO-U3bICKATENLCKUX W CTPOMTENBLHBIX OpPTraHM3alMii, YUIPSKICHWA ©  CIIykO
3aKa3uMka (MHBECTOpa) MW JIPYTMX 3aWHTEPECOBAHHBIX OpraHu3aluil, ¢ UEJbI0
o0ecredeHnsT X OPraHu3allMOHHO-METOAMYECCKUMH MaTepHaiaMi, KOTOPHIC TIO3BOJISIOT
paspabaTeiBaTe ¥ TIPUMEHSTH BBICOKOI((EKTHBHEIE TEXHOJOTMYECKHE IPOLECCHI
TPOCKTUPOBAHWS TPCANPHATHI, 3MaHNH W COOPYXXEHHH, 00eCTICUMBAIONTHE KAYECTBO H
KOHKYPEHTOCMOCOOHOCTh 3THX 00HEKTOB.

Merouueckie MaTephasl pa3pabaTeBalOTCS B pasBute monoxenuii  CII
37.13330.2012 «CHuII 2.05.07-91* [IpOMBILLICHHBIH TPAHCHOPT».

[lpumeHenue HacTosSIMX METOAWYECKIX MAaTepPUaOB JACT IPOCKTHPOBILIMKY
MEXaHH3M peaTn3alui TPeOOBAHMH, 3AI0XKEHHBIX B CTPOMTEIBHBIX HOPMax M MPaBHIIAX
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Ui 0ojiee TPAMOTHOTO M PAlMOHAIBHOTO TPOEKTHPOBAHUS B COOTBETCTBHUH
C MOJIOKECHUAMH, 3ATI0KEHHBIMHE B HOPMaXx.

ITpumenenne  MeTOAMYECKOTO  NOCOOMS  MO3BOJMT  IIOBBICHTH  KAa4ECTBO
BBIMIONTHSIEMBIX ~ TIPOCKTHBIX ~ pabOT, COKpaTWTh CPOKM M CHHU3UTh CTOMMOCTH
MPOCKTUPOBAHUS 33 CUET WCMOJIb30BAHMS THUMOBBIX €MHBIX MPAKTHUYECKUX MOAXOIOB K
BHIIIOTHEHHIO PadoT.

B MeToaMKe AOMOIHUTENBHO YUATHIBACTCS:

— COIPOTHUBICHUE OT MOBOPOTA TENEKEK SKMIAKEH Ha KPHUBBHIX, HAIPABICHHBIX B
pa3HbIe CTOPOHBI (TaK HA3bIBAEMBIX S-00pa3HbIX UM 00OPATHBIX KPUBBIX ),

— COMpPOTUBICHWE HA CTPENOYHBIX TMEPEBOJAX MpU JBWKEHHHM Ha OOKOBOE
HAIIPABJICHAE,

— 3aBUCHMOCTb COTIPOTUBIICHHUS OT COCTOSHHMS ITyTH WJIM YPOBHS €T0;

— CHW)KEHHME CWIIBI TSTH TPW TeMIepaTtype Hapy>kHoro Bozayxa 20 °C u BHIIE, a
TaKxke npu arMocgeprom aasnenuu nwke 1013 rlla (760 mm pr. cT.)

— COMpPOTHUBIICHUE JABWKEHHUIO JIOKOMOTHBA B CBS3U C TEM, YTO HA MPOMBILUICHHOM
TPAHCIIOPTE TATOBBIE PACYETHI BBIIONHAIOTCA HE TONBKO UL ITOE3IHOIO IBIDKCHHUS, HO H
Ul MAHEBPOBBIX INEPEABIDKEHHII ¢ HEOONBIINM KOJMYECTBOM BarOHOB, a TAKOKE IUIA
JBHXEHUS IOKOMOTHBA O€3 BATOHOB WJIM CNEIMATBHOTO MOABUKHOTO COCTaBa,

— CONpPOTHUBICHWE [BIDKCHWUIO OT HHM3KOH TeMIepaTypel Hapy>KHOTO BO3IyXa
— aNNPOKCHMHUPOBAHBI ONBITHBIE JAHHbIE IS JIOTHYECKH 000CHOBaHHOTO UX yYETa,

~ CONpPOTUBICHWE [BIKEHMIO OT BCTPEYHOro U  OOKOBOro BeTpa —
ANIIPOKCUMUPOBAHEI OMBITHBIC JAHHBIC JUIsS JIOTWYECKH OOOCHOBAHHOTO WX yd4era (B
IIpaBunax s MPOMBINIIEHHOTO TPAHCIIOPTA YYUTHIBAETCS 3HAUMTENBHO 3aHMKEHHBIM
kodpdunneHrom 1,2 6e3 3aBUCUMOCTH OT CKOPOCTH IOE€3[a, CHJIbI BETPa M TUIOTHOCTH
BO3/yXa).

Taroke B IIocobum pekOMEHIOBAHO:

— YUHUTHIBATH NOHWXAKOLIMH KO3(P(PULUMEHT HA CHIDKEHHE CUIIBI TAIU JIOKOMOTHBOB
¢ GOJIBIIAM CPOKOM CITY>KOBI,

— BKIJIIOYATh B JIMHY KPUBBIX B IUIAHE [OJIOBHHY JUIMH IIEPEXOIHBIX KPHBHIX.

B Tlocobuu BmepBble MPUMEHEHA METOAMKA OIpEieNieHHs MaKCHMATBHO

JIOILy CTUMBIX CKOPOCTEH JBHKEHHUS MO YCIIOBHUSAM TOPMOKEHUS YUCIIEHHOM MHTETpanueii ¢
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IOMOILBIO TPOTPaMMHBIX CPEJICTB, & TAakKe TIIPOM3BEACH YYET JIONOJIHUTENBHBIX
COIIPOTHUBIICHHUIA.

Ha ocHoBe maHHOro mocoOHs BO3MOKHa pa3zpaboTka 0COOOH HpOTrpaMMbl Iis
NOBBILICHAA ~ JIOCTOBEPHOCTH  TATOBEIX ~ PACYeTOB,  YCTPAHAIONICH  HETOYHOCTH

JECHCTBYIOIIHUX METOIUK.



1 HopmaTHBHBIE CCHLIKH

B HacTosmIEl METOAUKE HCII0JIb30BAHEL CCHUIKU HA CIECAYIOMUE JOKYMEHTEL
CIT37.13330.2012 «CHuII 2.05.07-91* TTpOMBILIIEHHEIH TPAHCIOPT)

CIT 119.13330.2012 «CHuII 32-01-95 XKeneznsie noporu koneu 1520 Mm»
CIT 131.13330.2012 «CHuII 23-01-99* CrpouTtensHast KIIMMATOIOTHSD

T'OCT P 51685-2000 Penecel sxene3Hoa0poskubie. OOIINE TEXHIIECKIE YCIOBHUS

2 TepMuHDBI B onpeae/ICHUS

B HacTos1IeM TOCOONH IIPUMEHSIOTCS CIIEAYIOLINE TEPMUHBI ¢ COOTBETCTBYOLLIMMH
OTIPEACTEHUSIMHEL

2.1 ABTOMATHYECKHII NHEBMATHYECKHii TOpPMO3 MOABH:KHOIO COCTABA:
ITHeBMATHYECKHIT TOPMO3 TOIBIDKHOTO COCTaBa, O0OECMEUMBAIOLIMI  AKCTPEHHOE
TOPDMO)KEHHE  IIPM  pa3beOWHCHWM W/WIK  PaspblBé  TOPMO3HOW  MAarucTpam
BO3YXOMPOBOAA.

2.2 ABTOCTOIIHOE TOPMOXKEHHE: OKCTPEHHOE TOPMOXKEHHE, BBI3BAHHOE
cpabarblBaHNEM ABTOCTOIA HA JIOKOMOTHBE, YUMTHIBAIOIIEE BpEMs, HEOOXOAUMOE JULL
BO3AEHCTBHSL YCTPOMCTB ABTOMATU4ECKOH JIOKOMOTHBHOM CHTHAIM3ALUHM H aBTOCTONA HA
TOPMO3HYIO CHCTEMY O€371A.

2.3 Bpeanblii cnyck: Cryck, Ha KOTOpOM Jjisl NOAJEP)KAHUS yCTAHOBJICHHOM
CKOPOCTU HEO0XOIUMO IPUMEHSITH TOPMO3a.

2.4 Bpemennble mnyrH: IlyTH, TpefHa3HaYCHHbIC A1  BBINONHEHUA
OOrpy304HO-  PAsTPYy30YHBIX  ONEpamuii, CTPOMTENBHBIX paboT U obecmeueHUs
TPOM3BOJICTBEHHON NEATCNBHOCTH, CO CPOKOM SKCIUTyaTallH, KaKk MpaBHio, He Oonee
oaHoro rojga. K BpEMEHHBIM MYTSAM OTHOCSITCS TEPEABIDKHBIE (TIEpEYyKIabIBacMbIe)
OyTH KAaphepoOB W OTBAIOB, MyTH JUII TOMAYM TPY30B HA CTPOSMIMIICT OOBEKT,
CTpOSIIIMECS TMYTH, HCHONb3YEMBIE OO BBOJA UX B INOCTOSHHYIO OKCIUIyaTalWio Uit
JIOCTABKA CTPOUTENBHBIX TPY30B, NBIDKECHWS TMOCTPOEYHBIX MAIlMH, a TaKke s
BpCMeHHOﬁ OKCIjTyaTalu B MPOU3BOACTBCHHLIX LCIIAX.

2.5 Bpoi0er: /IBikeHHe JIOKOMOTHBA C BaroHaMH MM Oe€3 BaroHOB, Koraa

TATOBBIN JIBUTATENb JIOKOMOTHBA pabOTAacT HA XONOCTOM XOAy (HA CIIyCKe, B APYIHX
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CIIy4asX CHWKEHHS CKOPOCTH JBH)KCHHS, HA HEHTpPAJIbHOH BCTaBKE NMPU DIEKTPHUYECKOM
TATE).

2.6 JIpoiinas Tara: Buj xpaTHOH TATH, KOTOPYIO IPAMEHSIOT s YBCIHYCHHS
NPOBO3HOH cMOCOOHOCTH. IlpE 3TOM B TOJOBE MOE3[a HAXOIATCA [BA ACHCTBYIOHIAX
JIOKOMOTHBA, PabOTAIOIMX 1O CHCTEME MHOTHX CIWHHUL, 00OPYIOBAHHBIX CHHXPOHHBIM
YIIPaBJIEHUEM, UITH OOCTY)KUBAEMBIX Pa3JeNbHO ABYMS JJOKOMOTHBHBIMU OpHTaiaMu.

2.7 [mseabpHas cexknus: Ceknus TATOBOTO arperara ¢ JM3elb-TeHEpaTopHO
YCTaHOBKOH, 006ecednBatomeli aBTOHOMHOE MUTAHNE aHATIOTUIHO TETIOBO3Y.

2.8 3arsxHoii cmyck: Cnyck, COOTHOIIEHHE KpPYTH3HB W TIPOTSHKEHHOCTH
KOTOPOI'0 YCTaHOBIICHO B IPABUJIAX TCXHUYECKOH SKCILTyaTalMK >KEIE3HBIX 0POT.

2.9 KpaH 3KCTPEHHOTO TOPMOKeHHs1: TOPMO3HOM KpaH, CIHyXKallui s
BBIITYCKA BO3[4yXa M3 TOPMO3HOH Marucrpali MOJBH)KHOTO COCTaBa M TPUBEICHHSA B
AeficTBUEe aBTOMATHYECKUX TOPMO30B B CIIy4ac HEOOXOAUMOCTU SKCTPEHHOM OCTAHOBKH.

2.10 Kpatnasi tara: Tsra 1ByMs WIM HECKOJNIBKHMHU JIOKOMOTHBAMH Ha y4acTKe
YKJIOHOB Kpy4€ pacueTHOI0, IPH KOTOPOH coxpaHseTcs yHU(DUIMPOBaHHAS Macca MOe3/a.

2.11 JloxkomoTHB: JKene3HOMOpOXKHBIA ~ TATOBBIE  TOABIDKHON  COCTaB,
[IpeHA3HAYCHHBIM Wi  00eCreueHUs. IEPEABIKEHUS MO JKENE3HOAOPOKHBIM MMyTSIM
HOE3/I0B, TPYINN WM OTHACIBHBIX BaroHOB, CIELMAIBHOIO HETATOBOTO IOABUKHOTO
COCTaBa.

2.12 MarHHuTOpe/IbCOBBIi TOPMO3 MOABHKHOIO COCTaBa: TOPMO3 HOJBIKHOIO
COCTaBa, CO3AAIOIIMA TOPMO3HOE YCHIIUE DJCKTPOMATHUTHBIM NPHXKaTHEM TOPMO3HOIO
GamMaka K penbCy.

2.13 ManeBpoBblii NOpPAAOK ABHikeHMsi: OpraHusauus ABWKCHHS Ha MNYTAX
MPOMBILUICHHBIX OPEANPHUATHNA, IPU KOTOPOH IIpPUEM M OTIPABICHUE MAaHEBPOBBIX
COCTABOB OCYILECTBISETCA MO MAHEBPOBBIM CHUTHATAM MOPSJAKOM, YCTAHOBJICHHBIM B
TEXHUKO-PACHIOPSAAUTENILHOM aKT€ M MHCTPYKIMH O HOpsaake OOCIy>KHUBaHUSI MU
OpraHU3alUN ABUKCHHUSL

2.14 MoropHblii Baron: Barod, B KOTOPOM TENEKKH UMEIOT TATOBBIE JBHIATEIH
(mM3eNbHBIE WA DJIEKTPUYECKUE) Ui OJHOBPEMEHHOTO BHITIONHEHHS  (YHKLHiA
JIOKOMOTHBA ¥ BaroHa Ul MEPEBO3KM MACCAKUPOB WM IPy30B. TAroBoe M TOPMO3HOE

VYCHITHS TEPEJAIOTCS NOCPEICTBOM MEXaHMYECKOIH CBsI3U OOMOTOPEHHOM KOJICCHOH Iaphbl

9



¢ Ky30BOM. Ha mpoOMBIIIIEHHOM TpaHCHOPTE MOTOPHEIA BaroH MPEICTAaBICH IPY30BBIM
MOTOPHBIM TyMITKapOM.

2.15 IImeBMATHYeCKHil TOPMO3 NOABH:KHOIO coctaBa: TOpMO3 TMOIBIKHOTO
COCTaBa ¢ MHEBMATUYECKAM YIIPABICHHEM.

2.16 Iloarankupamomuii J0KOMOTHB: JIOKOMOTHB B XBOCTE I10€3/a, HA3HAYAEMBIi1
B IIOMOILb BEAYIIEMY JIOKOMOTHBY Ha OTACNBHBIX MEPErOHaX WM YacTW MEperoHa s
OCBOCHHs YHH(UIMPOBAHHONH MAacchl HOE3Aa WM JUIS COKpAlleHHs BPEMEHH X0Ja Mo
JIMMUTHPYIOLIUM [IEPErOHAM, OTPAHUYMBAIOIIMM MPONYCKHYIO CIIOCOOHOCTb.

2.17 Moe3n: ChopMHPOBAHHBIM W CIHCIUICHHBIA COCTAB BaroHOB € OJHHM HWIIH
HECKOJIBKHMH  ICHCTBYIOIIUMH JIOKOMOTHBAMM WJIA MOTOPHBIMH BaroHaMi, UMEOIIH#t
YCTAHOBJICHHBIE CHTHAJbI, a TAalOKe OTIMPABISICMBIC HA MEPETOH M HAXOMALIHMECH Ha
MEPErOHE JIOKOMOTUBBI O3 BAarOHOB M CIELMAIBHBIM CAMOXOIHBIN KENEe3HOIOPOKHBIM
MOJBW>KHOM COCTaB.

2.18 noe3aHoii mopsinok aBHKeHmsi: OpraHu3auus ABWKEHUS HA TONBE3THBIX
N COEJIMHWUTENBHBIX SKEIE3HONOPOKHBIM IyTAX, MPH KOTOpOii NpHeM W OTIPABJICHUE
NOE3[0B OCYIUECTBIAIOTCA IO OAHOMY M3 CPEACTB CHTHAIM3AaLUMU W CBS3M TIPH
JBIDKCHUM [O€3[0B, YCTAHOBIEGHHBIM B I[IpaBmiax TEXHMYECKOM SKCIUTyaTaluy
JKETIE3HOJOPO’KHOT O TPAHCIIOPTA.

2.19 nonesHast aauHa nyTH: YacTb TMOJHOMW JIMHBI TMYTH, HAa KOTOPOM
VCTaHABIMBACTCS MOJBIDKHOM cocTaB 0Oe3 HapymieHWs O€30MacHOCTH —IBMKEHHUS
10 CMEKHBIM NyTaAM. [loje3Has IyIMHA MOXET OTPAHWYWBATHCS BHIXOMHBIMH HIH
MaHEBPOBHIMHU CBeTOGOpamMy, M30IHUPYIOMMMHI CTHIKAMH TYTEBOTO VYaCTKa PEIbCOBOH
LMK, MpeAeTbHBIMHA CTOJIOMKAaMM, CTPEJIOYHBIMU TIEPEBOJIAMH, yTIopaMu (HAYaoM
3aCHITKHY OLTACTHON MPU3MEI YIIOPA).

2.20 IIporuBoro3Hasi cucTema: CucTeMa, TTPEIOXPAHSIIONIAs KOJIECHBIE MAphl OT
TIOBPEX/ICHUS. TIPH TOPMOXXEHUM M3-3a CKOJIEKEHHs, KOTJA CWjia CIeTUICHHs KOJieC ¢

penapcaMmu MCHBIIIC TOpM03HOI7'I CHJIBL.

2.21 PacueTHas macca jJokomoruBa: CiyxxeOHas (ydeTHas) Macca JTOKOMOTHBA,
VUHUTHIBAEMast IPH PacyeTax MAacChl MOE3/1a, CHJI COMPOTHBIICHUS JIBIKEHHIO, TOPMO3HBIX
cun. PacyeTHyro Maccy JIOKOMOTMBA NPUHMUMAIOT ¢ 2/3 3amaca TOMMBa X IEcKa

(TIpM BMEKTPOTSATE — TIECKA).
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2.22 PexkynepaTHBHOE TOPMOKEeHHE: OICKTPUUYECKOE TOPMOXKECHHE TATOBOIO
MOJBWKHOTO ~ COCTABA, OCYIIECTBIAEMOE JJIEKTPOIUHAMHYESCKAM  TOPMO30M, TIpH
KOTOPOM BBICBOOOKIaeMasi IPU TEPEBOJE TATOBBIX DJICKTPOABUrareieii B FeHEPaTOPHbIH
PEKHM DJIEKTPUUECKAs SHEPTUS IEPENACTCS B KOHTAKTHYIO CETh.

2.23 PeocraTHOe TOpMOXKEHHE: OJEKTPUYECKOE TOPMOXKEHME  TATOBOIO
MOJBMKHOIO  COCTaBa, OCYIIECTBIAEMOE BIEKTPOIUHAMMYECKHM TOPMO3OM, HpH
KOTOPOM  BbICBOOOXJIaeMmasis MpH  MEPEBOJEC  TATOBBIX  JMNEKTPOABHrarencii B
[EHEPATOpPHbIH  PEKUM  JJIEKTPUYECKas SHEPIUs  PacCeMBACTC B TOPMO3HBIX
PE3NCTOpax, yCTAHOBJICHHBIX Ha TATOBOM JKEJIE3HOJOPOKHOM TOABI>KHOM COCTABE.

2.24 PyxoBoasimii cmyck: HauOonblumii mo KpyTM3HE CHYCK MPOTSDKCHUEM
HE MEHEE TOPMO3HOTO IIyTH, PACCUUTHIBAEMOIO C YYE€TOM CONPOTHBICHHS B KPUBBIX IIPH
WX HAJIMYUML.

2.25 Pykoponsiuuii ykJIOH (pacueTHblii moabem): HambGonbimmii 3aTsokHOM
MOALEM, IO 3HAYEHHIO KOTOPOTO YCTAHABIMBACTCA HOPMa MAacCel Ioe3fa Ipu
OJMHOYHOHI TAre ¥ PacuyeTHON MHHUMAJIBHOMN PAaBHOMEPHOMN CKOPOCTH ABUKEHUS.

2.26 Cunma npomosbHasi JuHamudveckasi: Cuila yIapHOTO — Xapakrepa,
BOSHUKAIOWA] NpU MEPEXOJHbIX PEKMMAaxX [BIWKCHUS, JACHCTBYIOIIAd B TEYEHUE

KOPOTKOT'O MTPOMEKYTKA BPEMCHUA W COACPXKaIasd OAUH HUJIH HCCKOJIBKO MHKOB HAarpy3KH.

2.27 Cuna Taru: CosmaBacMasi JIBHTATENeM JOKOMOTHBA BO B3aMMOJEHCTBHH ¢
PENBCOM yNpaBiisieMasl BHEIIHSAS CHJIA, MPHIIOKEHHAS K JBIDKYIIMM KOJIECaM JIOKOMOTHBA
B HAMPaBIEHUU €r0 JBIDKCHUS. Pa3IiMgaroT CHIIBI TATH. KACATENIBHYIO, IO CLEILUICHUIO, Ha
CIIETIKE, AUHAMOMETPHYECKYIO.

228 Cuna Tarm auHAMOMeTpHYeckasi: JlelicTBUTENbHAs cUia, U3MEpseMas
JMHAMOMETPOM Ha CLIEMHOM MpuOOpe MepBoro BaroHa. IIp\ yCKOPEHHOM JABIDKCHHH STa
CHNa MEHBIIE CHJIBI TATH Ha CIENKe, Tak KAK 4acTh €€ PACcXOAYCTCs HA TOBBIICHHUE
KHHETHYECKO! 3HEPrHUH CaMOTro JIOKOMOTHBA U HE TIEPEJaeTCs COCTABY.

229 Cuna Taru kacarenbHas: [leifiCTBUTENbHAS CHJIA TATH, TPWIOKCHHAs K
000y ABIKYIMX KOJIEC IOKOMOTHBA.

230 Cuna tarn Ha cuenke: CWia TATH, TPHUIOKCHHAS K aBTOCIEIKE MEKAY
JIOKOMOTHBOM ¥ TEPBBIM BaroHOM. [Ipu paBHOMEPHOM [BHKCHHH HW3MEpSETCS

HENOCPECACTBEHHO W PaBHACTCA I[HHaMOMETpH‘IeCKOﬁ, opyd HCPAaBHOMCPHOM IOBH)KCHUHA
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oIpezensercss NpuOaBNCHUEM WM BBIYUTAHMEM CHUIIBL, TPEOYIOLIEHCS HA YCKOPEHHUE UITH
3aMEATICHAE JIOKOMOTHBA.

231 Cuna Tarm mno coemienmio: KacarenbHas cwia TArm, KOTOpas
OrPaHUYMBACTCS CUCINICHUEM KOJIEC C PEJIBCAMH.

2.32 Ckopoctb KOHCTPYKIMOHHAs1: CKOpPOCTh JBWKCHHSA, Ha KOTOPYIO
PacCUMTHIBAIOTCA TPOYHOCTH KOHCTPYKIMH M XOJOBBIE Ka4eCTBA COUHULBI MOABHKHOTO
cocTaBa.

233 Ckxopoctb paBHOBecHasi: YCTaHOBHBLIASCS PaBHOMEpHAas CKOPOCThb
JBWKEHMS TIOE3/]a N0/ ACHCTBUEM PABHBIX YCKOPSIOIINX U 3aMEIISIOIMX CHIL.

2.34 CayxeOnas (y4ueTHas)) Macca JIOKOMOTHBA: Macca CHapsXKEHHOTO
(roToBoOro k paboTe) TOKOMOTHBA, YUMTHIBaEMasi B TATOBBIX pacyeTax. Maccy TemnoBo3a
(IM3enBHON CEKLMM, MOTOPHOTO BAaroHA C AM3ENbHBIMH JIBUTAaTeNIIMH) YUYUTHIBalOT ¢ 1/3
Wi 2/3 3amaca TOIUIMBA W TMeCKa, DJIEKTPOBO3a (MOTOPHOTO BaroHa ¢ SJIEKTPHYECKHMHU
murareqsMu) — ¢ 1/3 wm 2/3 3amaca mecka. CnykeOHas Macca JIOKOMOTHBA B
OIIPENETICHHBIX CIy4astX MOXKET M3MEHATHCSA 3a CUET €ro MpUrpy3kd (CM. CIIEIHOI Bec
JIOKOMOTHBA).

ITpumeyanue — Macca JIOKOMOTHBA (IU3€JIbHOI CEKLIMH, MOTOPHOrO BaroHa) 6e3 cHapsbkeHus (B
MOPOKHEM COCTOSTHUH) YYHUTBIBAETCS MPU TPAHCIOPTUPOBKE B COCTaBE MOE3/1a KaK HETATOBOTO CPEACTBA
(HampuMep, B PEMOHT, NpH IEPEIUCIOKALMH, IIOCTaBKe 3aBOZOM). Ecni TIroBoe CpenacTBo

TpaHCIOPTHPYeTCcd Iy paboThl Ha JpyroM OOBEKTe B CHApSKEHHOM COCTOSIHMH, €ro Macca

B COCTaBe N0€3/]a YIUTHIBAETCA ¢ 2/3 3amaca TOIUIMBA U IecKa (IPH SNEKTPOTAre — MecKa).

2.35 CaywxeOHoe TOpMOKeHHe: TopMokeHue, o0OECIEUNBAIONIEEe ILIABHOC
CHWKEHME  CKOPOCTM  WJIM  OCTaHOBKY  NOJBW)KHOIO  COCTaBa B 3apaHee
IPEAYCMOTPEHHOM MECTE€ IIYTEM TMOCTETIEHHOTO VBEIMYEHHS TOPMO3HOW  CHIIBI
(IOCTEMEHHOM pa3psAKd TOPMO3HOM MarucTpann). CrykeOHOE TOPMOKEHHE MOXKET OBITH
PETYIMPOBOYHOE M TIOTHOE (HA O0JIee KOPOTKOM PACCTOSIHUM).

2.36 ConpoTtuBjieHHe  ABICKEHHIO  Moe3aa: Heynpasngemsle  CHIIEL
HANpaBICHHbIE  IPOTHBOMOJOKHO  JBIDKEHMIO  MMO€3[d.  Pa3MuaroT  OCHOBHOE

1 s
COIIPOTUBJICHUC , OCUCTBYHOIICC MOCTOAHHO, H OOIIOJHHUTCIILHBIC, IIOSBIISIOIIACCSA B

1

OcHOBHOE COMPOTHUBJICHUE ABMJKCHHUIO MOC3Aa BO3SHHUKACT OT. TPCHUA B MOANIHITHHKAX 6yKC; Ka4CHHUA KOJICC IO PEIBCaM;
HEPOBHOCTH PEJIBCOBOTO ITyTH, CKOJBKCHHA KOJICC IO PCAbCaM, AABICHHA HA PCABCHI ITOABIDKHOTO COCTaBa, pa6on>1
TIOTTIOIAONIUX AlIApaTOB ABTOCLICTIOK H AP.
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3aBUCHMOCTH OT ycioBuii ABwkeHus. CONpPOTHBIEHHE, OTHECCHHOE K OJIHOW TOHHE
MaccChl JIOKOMOTHBA, BArOHOB HMJIM TO€3/1a, HA3BIBAIOT YACITLHBIM.

2.37 CnenmmanbHbIH CAMOXOJHBIA TATOBBIi MOABMKHOM cocraB: HecheMHbIC
CaMOXOJIHBIC TIOABWKHBIC CIMHUIIBI HA JKENIE3HOJOPOKHOM X0y, MPCTHAZHAYCHHBIC JIIS
obecrnieueHus CTPOWTENLCTRA 7 (PYHKIMOHUPOBAHUS HHGPACTPYKTYPHI
JKETIC3HOJOPOKHOTO TpaHcHmopTa (MOTOBO3BI, APE3WHBI, CICIHAIBHBIC AaBTOMOTPHCHI,
JKETIE3HOJOPOKHO-CTPOUTENIbHBIE MAIUMHBL C ABTOHOMHBIM [IBHTATeNieM W TATOBBIM
MPHBOJIOM ).

2.38 CrosiHOYHBIHi TOPMO3 NOABHKHOIO cocTaBa: TopMO3 MOJBHIKHOIO
COCTaBa C PY4YHBIM WM AaBTOMATHYECKAM TPHBOIOM, PACMOJIOKEHHBIH Ha €IUHHUIE
MNOJBHKHOTO COCTaBa M IIPEJHA3HAYCHHBI I €€ 3aKpPeIUICHHS Ha CTOSHKE OT
CaMOIIPOU3BOJILHOIO YXOJAd, a TAKKE A NPUHYAUTENBHON aBapHHON OCTaHOBKH IPH
HAJIMYMW PYYHOTO W/WIM aBTOMATMYECKOTO NPUBOAA BHYTPH CIUHHIGI MOJBHXKHOTO
cocTaBa.

2.39 Cuennoii Bec JoxomoruBa: CiyxeOHas (y4eTHas) Macca JIOKOMOTHBA,
IOEHCTBYIOINIAS B BUJAE CUJIBI HAa PENBCHl M 00ECHEUYHMBAIOIIAS CLEIUICHHE C HUMH KOJeC
TArOBOIO CPEACTBA, IIO3BOJIIOIIETO IpeoOpa3oBaTh OKPYXKHOE YycwiMe Ha 000je
JIBUKYIIMX KoJiec B cuiay TArd. CLHEenHOoi BeC MPUHUMAIOT MO Cy»eOHOii (YUeTHOI) Macce
¢ 1/3 3anaca TomnnBa m Tiecka (TIpH 3IEKTPOTSre — mecka). CIenmHoi Bec MaHEBPOBBIX
JIOKOMOTHBOB, €CJIH 3TO KOHCTPYKTHBHO IIPEIYCMOTPEHO, MOKET OBITH YBEIMYEH 3a CUET

YKIIAAKHA CICIMUANIBHBIX IUIAT, OPYTUX TACOBBIX CPEACTB — 3a CYET MACCHI IIEPEBO3UMOI0
rpysa.

IIpumeuanue — Ilpy BHITOMHEHNH TSArOBBIX PacueTOB ClienyeT oOpallaTh BHUMAHHE Ha TO, YTO BO
MHOTHX HCTOYHHKAaX, B TOM YHCII€ U 3aBOJCKMX JAaHHBIX, CLEITHOH Bec JJOKOMOTHBa (Bompeku [IpaBuiam
TSATOBBIX PAcdeToB /Ul IOE3NHOM paboTer) mpencrasien mpu 2/3, a e 1/3 3amaca TOIUMBa W/IWIK TIECKa,
910 TpeOyeT KOPPEKTUPOBKM TSAMOBON XapakTEPUCTHKH (OTpaHWYEHHsI MO CLEMUICHHI0), & TaKkKe
W3MEHEHUsI [UINTENbHBIX WM PACUETHBIX CHJIBI TATH U CKOPOCTH. DTO K€ OTHOCHTCS M K CIydasMm

U3MEHCHUsI CLICTTHOI'O Be€Ca 3a CUCT CIICHAIBHBIX TLUIAT WK I'py3a.

2,40 TemnoBo3: ABTOHOMHBIM JIOKOMOTHB, CHJIOBOM YCTAHOBKOH KOTOPOTO
SIBTIACTCS IBUTATENb BHYTPEHHETO CrOPaHUSI.

2.41 Topmo3Hoii myTh: PaccrosiHue, OPOXOAMMOE IOE3IOM 3a BpPEMA OT
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MOMEHTa BO3JACHCTBUS Ha MpUOOPHl W YCTpOMCTBA Ui YIPABICHUS TOPMO3HOM
CHCTEMOH [0 TOMHOH OCTaHOBKM. J[IMHA TOPMO3HOIO IIyTHM 3aBUCUT OT BHJA
TOPMOKEHUSL.

2.42 Tpyaneiimmii (ckopocrHoii) mogbem: IlombeM, Kpydye pacuyeTHOro, IO
KOTOPOMY, HCXOAS M3 YCIOBHH O€30CTAHOBOYHOTO MABIXKEHHS C HEPaBHOMEPHOH
CKOpOCTbIO, ONPENENAIT PACUYETHYIHO Maccy Moe3Ja € Y4YETOM HCIOJIb30BaHUS €ro
KUHETUUECKOH SHEPTUH.

2.43 Tarosbii arperar: JByx- WIM TPEXCEKUUOHHBIH IPOMBILLICHHBIA
JIOKOMOTHUB, COCTOSIIMH W3 3JEKTPOBO3a ympaeicHUs (DY) U paznuyuHbIX KOMOWHALMI
auzenvHolt cexuuu (AC) u moTtopubix aymnkapoB (M), wampumep, DY+IC+MJ,
OV+ACHIC, DY+MI+M]I, DV+IC, DYV+M.

2.44 YxnaoH: DIEMEHT MNPOJONBHOTO MPOGWIS IKENE3HOAOPOKHOIO IMYyTH,
UMEIOIMH HAKJIOH K TOPU3OHTAIBHON JIMHUM. YKIOH Ui MO€34a, JBUDKYMIErocsl OT
HM3LIEH TOYKM K BBICIIEH, Ha3bIBAIOT MOABEMOM, @ 0OPATHO — CITYCKOM.

2.45 OpukuHOHHBLII TOPMO3 HOABHXKHOIO COCTaBa: TOpMO3 IOJIBHKHOIO
COCTaBa, B  KOTOPOM TOPMOXKEHWE OCYIICCTBIISETCS TMPWKATHEM  CIELMAIBHBIX
(PUKIIOHHBIX 371EMEHTOB K BPAILAIOLIAMCS IIOBEPXHOCTSIM XOAOBBIX YaCTEiH.

2.46 DxcTpeHHOe TOpMoOKeHHe: TOPMOXKECHHE, TIPUMEHSEMOE B CIyyasXx,
TpeOYIOIIMX ~ HEMEIVICHHOW OCTaHOBKH TOJBIPKHOTO COCTaBa TyTEM IPUMEHEHHS
MaKCUMaJIbHOI TOPMO3HOH CHIIBI (SKCTPEHHOH pa3psaKu MarucTpaim).

2.47 DnekTpu4yeckoe TOpPMoOKeHHe: TOPMOXKEHHE TATOBOTO MOJBHKHOIO
COCTaBa, IPH KOTOPOM TOPMO3HAsl CHJIA CO3AAcTCs MpPU MpeoOpa30BaHUN KMHETHYECKOM
SHEPrHU B MEKTPUYECKYIO SHEPTUIO MYTEM MEPEBOAA TATOBBIX OSJIEKTPOABHIATENECH B
TCHEPATOPHBI pEXUM, a MOoNy4yaemas ODJIEKTPOIHEPrus Wi BO3BPALLACTCS B TATOBYIO
CETh, HJIH PACCEUBAETCS B TOPMO3HBIX PE3UCTOPAX.

2.48 JaaexTpoBo3: HeaBTOHOMHBIA JIOKOMOTHUB, NPUBOJMMBIA B IBHKCHHE
YCTAaHOBJICHHBIMH HA HEM TATOBBIMH JJICKTPOJBUIATEIIMY, IIOIYYAOIUMHU 3HEPTHIO OT
SHEPrOCHCTEMBl YEpe3 TATOBbIE MOACTAHLMM, KOHTAKTHYIO CETb WM OT COOCTBCHHOM
AKKyMYJISTOpHO# 6arapen.

2.49 DneKTponHEeBMATHYECKHMii TOPMO3 MNOABHAKHOTO cocTaBa: Topmo3
MOJABIKHOTO COCTABa C YIEKTPUYECKHUM YIPABICHAEM THEBMATHYECKIMH TOPMO3aMHU.
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2.50 XoJgocToii xoa JIOKOMOTHBA: J[BIWKEHHWE WIM CTOSIHKA JIOKOMOTHBA, KOTJa
€r0 TSTOBBIM JBUTATENb HE BBHIKITFOUEH, HO HE padOTaeT B PEXXHUME TATH (BO BPEMsI BHIOETA,

TOPMOKCHHS, OCTaHOBKI/I).
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3 OcHOBHBIE NOJIOKEHHS U PACYETOB

3.1 OdnacTb npuMeHeHust

Hacrosmue IlpaBmiia ONpENesIIOT HOPSAOOK M METOOWKY TATOBBIX PACYCTOB,
YCTaHABJIMBAIOT OCHOBHBIC HOPMATHBBI, NIPHHUMAEMBIE B pacuerax, a TakKe SBISIOTCS
OCHOBOM A7 pacueTa Pacxoaa MEKTPOSHEPTUH U TOIUINBA Ha TATY HOE3/I0B.

IMpaBuna TpUMEHSIOTCS MpPH TATOBBIX pacdeTax I MOe3[HOi paboThl
JIOKOMOTHBOB 1 MOTOPBATOHHOTO IIOJBIDKHOIO COCTaBa HAa OJKCIUIYaTHPYEMBIX W
MPOEKTHPYEMBIX JKENE3HBIX JOPOTax HMPOMBIIUICHHOTO SKEIEe3HOJOPOXKHOTO TpPaHCIIOpTa

Kkosien 1520 MM 1 750 MM.

3.2 Oomue noJI0:KeHus

3.2.1 Equnnnel QU3WYECKHX BENHYUH, TPHHATHIE B METOJMYECKOM IMOCOOHH,
COOTBETCTBYIOT MpaBWIaM TATOBBIX PAacUeTOB I MOe3[HOI paboThl U MeskayHapoaHO
cucreMe eauHut (CH).

VYcnoBHele  OykBeHHblE  00O3HA4YEHWs, CUHWIBI ~ W3MEPCHUS  BEJIMYMH,
HeoOXoaMMass WX TOYHOCTh TPW BHINONHCHWA TATOBBIX PACYCTOB MPUBCIACHHI B
MPWIOKEHUH A.

3.2.2 OmnpenencHue CKOPOCTH, BPEMCHH JBWKCHUS M JHEProsarpar moesja B

JAHHOM METOJUYECKOM IOCOOMH TPEANONAraeTcs BBINOJHATH B mporpamme Microsoft
Office Excel ¢ marom wnTerpupoBanns 50 M (OCHOBHOH mar) m MeHee (B ciaydae
U3MEHEHUs YCIOBMH JBW)KEHHs), HA KOTODOM HOE3/ HPEACTABIAETCS MATepHAIBHON
TOYKOM,
B KOTOpO#i cocpenoTodeHa Bcs €ro Macca (YCJIOBHO B cepequHe noesga). Ha
HAYQIGHOM Y49acTKe JIBIDKCHHs, BBHAY BO3MOXHOTO OBICTPOrO Habopa CKOPOCTH
NOE3I0M M COOTBETCTBEHHOTO M3MEHEHHs (YMEHBIICHUS) CWJIBl TSIIW, IIard
WHTETPAPOBAHAS IPHHNUMAIOTCS UTHHOM 5, 5, 10, 15 1 15 M (Wwin OpyruMu, BEIOpaHHBIMU B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHUH, COCTABIIAIOMUMHU B CyMME 50 M).

[pu Ha3HAYeHMM lIara UHTErpUpoBaHus Mexee 50 M I yI00CTBA HCIONB30BAHHS
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MUAKETKA CIHEAYIOLMA Iar peKOMEHAYETCAs HasHAyaTh UIMHOW, JOIOMHAROIIEH
NpeABIYIMA mar 10 KpaTtHocTH 50 M (KpoMe pe3aHbIX MUKETOB).

3.2.3 TaroBele pacyersl 10 JAHHONW METOAMKE BBINOJIHAIOTCA KakK JJIA MOE3JHOTO,
TaK ¥ JUIsi MaHEBPOBOTO [BIKEHUs, BKIIKOYAsl U JBHXXEHHE JIOKOMOTHBA O€3 BaroHOB, a
MPH YCTAHOBJICHHH COOTBETCTBYIOIIMX PACUCTHHIX XAapaKTEPUCTHK — TaKXKe MJsd
CIENUATIBHOTO CAMOXOAHOI0 TATOBOrO IMOJBHXKHOIO COCTABA.

3.2.4 Tsaroesle pacyeThl IMO3BOJLIIOT KOMIUIEKCHO YCTAHABIMBATH. MAacCy IMOE3[a
(MaHEBpPOBOTO cocTaBa), BHI TATM, TPeOyeMyl WM ONTHUMAIbHYIO MOIUHOCTH U
nmoTpeOHbI  TapKk JIOKOMOTHBOB, BPEMsi W OJHEPrOPECYpCHl, 3aTpAaudMBacMble Ha
MOE3IHYI0O M MAaHEBPOBYIO paboTy, M CBA3aHHBIE C OSTHUMH IOKa3aTesMu oOmme
TEXHUKO-OKOHOMHYECKHE MTOKA3ATENH XKETIE3HOAOPOKHOTO TPAHCIIOPTA.

OCHOBHBIMM IYTAMH 3KOHOMHH PECYPCOB, 3aTpaudBacMbIX Ha IBHKEHHE
MOE37I0B U MaHEBPOBYIO padOTy (UTO CJIEAYET YUUTHIBATH U TP BBIMOJHEHUU TATOBBIX
pacyeToB), ABJISFOTCS;

— TIOBBIICHWE CTAaTUYECKOM HArpy3KH TIPY30BBIX BAarOHOB — YMEHBIIAECTCA
COIIPOTHBIICHUE IBIXXCHUIO M COOTBETCTBEHHO 3aTpPaThl JHEPTUH CHIIBL TATH JIOKOMOTUBA
Ha NEPEBO3KY I'Py3a,

— CHIDKEHHME MOPOKHEro (XONOCTOro) mpodera MOABMIKHOTO COCTaBa 3a CYET
PALMOHATEHOTO €r0 HCMONBb30BAHMS — YMEHBIIAETCS TOTPEOHBIH MapK NOABHUKHOTO
COCTaBa U MPOAOIDKUATENIBHOCTE MIEPEBO3KH IPY30B;

— ONTUMATBHBEI NoAOOp THUNa MNOABWKHOIO COCTaBa (JIOKOMOTUBOB — 0e€3
3aBbIMIEHAS MOLIHOCTH, BaroHOB — C MWHMMAIbHOW MAaccoi Tapel) — MOBBIIIACTCH
3((EKTHBHOCTh HCIONB30BAHMUS MOBIDKHOTO COCTABA,

— CMATYEHHWE ILTaHA W MPOQWiIs TYTH 3a CUET YBEJIMYEHUS paauyca KPHBBIX
YYaCTKOB IIyTH M YMEHBIIECHHUS KPYTH3HBI MOJBEMOB, a TAKXKE «BPEAHBIX» CITyCKOB, Ha
KOTOPBIX HEOOXOAMMO TPUMEHSTH PEryIUPOBOYHOE TOPMOKEHHE — YMEHBIIAETCS
COMPOTHUBJICHUE [IBIDKCHUIO W TMOTEPU PaHEe HAKOMJIEHHOW KMHETHYECKOH 3HEpruu
noe3/1a,

— MOJCPHU3ALMUS W YCHUIICHUE KOHCTPYKIHMU IYTH — CIIOCOOCTBYET KOMILIEKCHOMY
CHIDKEHHUIO 3KCIUIYATAllMOHHBIX PACXOJ0B M COMPOTUBIICHUS IBUKECHHIO,

— mpaBuibHOE  (OPMHUPOBAHHME  COCTABOB M3  PA3HOTUIIHBIX  BaroHOB.
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OnmHOTHOHBIE BaroHbl LENecOOOpa3HO COCPENOTa4YMBaTh B  OTJACIBHBIE TPYIIILL
HawnmeHslliee CONPOTUBICHAE UMEET COCTaB, B KOTOPOM T'PYIINbI BATOHOB PACHIONOMKEHBI
C TOJIOBBI 1I0€3/1a B MOCIIEN0OBATEILHOCTH CHYDKEHHS CONPOTHBIIEHHS BO3AYIIHOH Cpembl
(oOTekaeMOCTH): KpbITbIE, TMOJYBaroHbl, UMCTepHBL, Miarhopmbl. CONMPOTHUBICHHE
BO3YLIHON CPEABI CHUMKACTCS MPU 3AKPBITHIX ABEPAX W JIFOKAX BaroHOB;

— CMasbiBaHHE TpeOHel Konec JIOKOMOTHBA TIPH TNPOXOXKICHHM  KPHBBIX
Y4aCTKOB IyTH — CHUXKAETCS CONPOTUBIICHUE IBIKEHHIO M M3HOC KOJIEC M PENBCOB;

— YCTPOMCTBO BETPO3ALUUTHBIX JIECONOJIOC W YCTAHOBKA CHETO3AIMTHBIX
YCTPOICTB, CHWXKAIOUIUX CHTY OOKOBOTO BETPa U CHETO3aHOCHMOCTD ITyTH,

— NOJUICPKAaHUE HAMJISKALIET0 TEXHUYECCKOr0 COCTOSHHS M YPOBHS COJICP>KaHHS
MOJBIPKHOTO COCTaBa M MYTH, CIOCOOCTBYIOMIETO CHIKEHHIO OCHOBHOTO COTPOTHBIICHHA
JBIDKCHHUIO,

— of0ecrieyeHHEe  COOTBETCTBHSI COpPTa CMas3kd  OYKCOBBIX  TIOJLIMITHAKOB
NOJBU)KHOTO COCTaBA CE30HY HKCIUTyaTaluu;

— COJEpXKAHHE TOPMO3HOH CHCTEMBI TOABIDKHOTO COCTaBa B  HMCIPaBHOM
COCTOSIHWM, MCKIIOYAKLIEM KACaHWE TOPMO3HBIX KOJIOJOK KOJIEC B HETOPMO3HBIX
pexKuMax;

— COKpallleHHE YHuCla U MPOAOCDKUTEIBHOCTH CTOSHOK COCTaBOB, OCOOCHHO B
3MMHEE BpeMs IIPH HU3KUX TEMIIEPATypax BO3Ayxa, Koraa ObICTPO OCTHIBAECT cMas3ka Oykc.

IIpy 53TOM DEPEUUCIECHHBIE MEPONPHUATHS COKpAIAloT TPydo3arparbl Ha
OpPraHU3aLUI0 TEPEBO30K U COAEPHKAHME MOABMIKHOTO COCTaBa M IIyTEBOTO X03sHCTBA.

3.1.5 B /1aHHOM METOJMYECKOM TOCOOMM TIOJ TIOHATHEM «IOE3» (€ClIH He
OTOBOPEHO KOHKPETHO) CJEAYeT TOHMMAaTh Takke ¥ MAaHEBPOBBIM COCTaB, a IIOJ
HOHATHEM «JIOKOMOTHBY» — JIO00M TATOBBINA MOABIKHON COCTaB, OIPENEIECHAE KOTOPOTO
MPUBEACHO B TCPMHUHAX.

3.2.6 MakcuMasibHasi CKOPOCTh JBWKEHMS moe3na — 80 KM/4 — mpuHSTA B
cootercTBun ¢ CIT37.13330.

3.2,7 VYcrapermas napoBO3HAs TAra B JAHHOM METOAMYECKOM MOCOOHH He
paccMmarpuBaeTcs.

3.2.8 YcxonHbIMH NaHHBIMH, YKa3BIBACMBIMU B 3aJaHUM HA BBINOJIHEHHE TATOBBIX

pacueToB (UK B IPWIOKEHUSX K 33JIaHUIO), ABIIAIOTCS,
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— TIPOXONBHEIH NPO(hUIb U IIaH IyTY,

— Tul (Cepus) JJOKOMOTHBA U KOJMUECTBO CEKLHMH C y4eTOM IPH HEOOXOIMMOCTH
JBOWHON WJIM KPAaTHOH TATH, NOATAJIKWUBAHUS, AJIS TAMOBBIX arperaroB YKa3blBACTCs HUX
cocTaB (PUMEHSIEMEIE €/IMHUIIBL arperara), TEXHMUECKHE XapaKTepUCTUKHU (TIACTIOPTHBIE
UM (pakTHIECKHE JaHHBIC) IOKOMOTHBA,

— JaHHBIE TPU HEOOXOAMMOCTH yYETa B CLEMHOM BECE JOKOMOTHMBA MPUIPY3KH —
YKJIaJIKa MJIH CHATHE CHENUANIBHBIX IUIUT WK NEPEBO3MMOTO IPy3a U X Macca;

— MOHIKAIOWMH KOG UIMEHT, YUINTHBAIONINN CHIKEHWE MOIIHOCTH AW3ENSA
(cHwKeHHE CHJIBI TArM) — Opd HEOOXOAMMOCTHM yuyeTa H3HOCA JIOKOMOTHBA WUIH
NEPCHEKTUBEL U3HOCA,

— He0oOXOIUMOCTh yueTa MAarHHTOPEIBCOBOTO TOPMOXKEHHS TPH HCIOIb30BAHUI
TATOBBIX arPEraToB;

— 4YMCIO BArOHOB B COCTAaBE MMOe€3Aa (MAHEBPOBOLO COCTABa) IO THIAM H
CTATUYECKAM  Harpy3kam ¢  BBIICTICHWEM  HOPOXKHHUX (IPU  IPOEKTHPOBAHUU
YCTaHABJIMBACTCS UCTIONIHUTENIEM ),

— XapakTep MABWXEHUS (TOE3/HOM, MAHEBPOBBIM, JIOKOMOTHBOM WM BaroHamu
BIIEpEN);

— OrpaHHYEHHE CKODOCTH [BIDKCHUS (MO0 KpPHBBIM B IUIaHE, CTPEIOYHBIM
NEepEBOAaM, MO KATEropuu NYTH, KOHCTPYKLMOHHBIE IJis JIOKOMOTHMBA M BaroHOB NpU
[IPOCKTUPOBAHUHU YCTAHABIUBAIOTCS UCTIONHUTEIIEM ),

— pacyeTHas JIMHA TOPMO3HOIO ITYTH IIPH €€ OTI4YKH 0T 300 M;

— XapaKTepHCTHKA IYTHU (3BEHBEBOH, OECCTBIKOBOH, BPEMECHHBIN, IEPEIBIKHOI), a
TAaKKE YPOBEHB €r0 CoAEpXaHus (1O OLEeHKe OT | (BBICOKHI YpOBEHb, COOTBETCTBYIOIIMI
HOpMaM u nipaBusiam) 110 0,7);

— JUIMHA TPHEMO-OTIIPABOUHBIX WM MHBIX IyTEH, ¢ KOTOPHIX OTIPABILIETCA U HA
KOTOpbIC MNpPHOBIBACT TOE3[ WIM MAaHCBPOBEIM cocTaB (PM  TPOCKTHPOBAHMH
YCTaHAaBJIMBACTCS MCTIONHUTENIEM ),

— JlaHHbI€ TI0 BaroHaM TPUKPHITHS TIPH TIEPEBO3KE OIACHBIX TPY30B M B HMHEIX
CIIy4asx WX pacyera,

— pacueTHBle KJIMMAaTHYECKHE YCIOBHS (TEMIEpaTypa Hapy)KHOTO BO3AYXa,
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CKOPOCTb BeTpa, aTMoc(epHoe naBieHue). Eciu TpeOyroTes ABa pacuera — ISl JIETHETO U
3MMHETO NEPUOJIOB.

3.2.9 Metomueckoe nocobue pazpaboTaHO C y4ETOM OCOOCHHOCTEN SKCILTyaTallu
MIPOMBILIUIEHHOTO >KEJIE3HOAOPOYKHOIO TPAHCIIOPTA IPH BBIBO3HOW U MAaHEBPOBOI paboTe
Ha MyTsax oOpalieHus MOABUKHOTO cocTaBa IMPoKoit (1520 mm) u y3koit (750 MM) KoJien.

B Merommke peanu3oBaHa BO3MOXKHOCTb — IPAKTHYECKOIO  MCMOJIb30BAHUS
[OPOrPaMMHBIX CPEACTB Uil TPYJOEMKHX TATOBBIX pacyeroB, YTO 00eCHeunBacT
HEOOXOUMYIO UX TOYHOCTh M 3HAYUTENHbHOE COKpALICHHUE 3aTPaT BPEMEHH.

JlaHHOE mTOCOOME WCKIIHOYAET HEONPEAEIEHHOCTh B TOJKOBAHMM Pa3IMYHBIX
NOJO)KEHUH TATOBBIX PACYETOB M JOCTYNHA JUI CHELHUATACTOB JIIOOOTO YpPOBHS
KBaJTM(hUKAITHH.

Ilpumeuanus.

1 HpI/I BBITIOJIHCHUH TATOBBIX PACUETOB CJIEAYET UMETb B BUAY TO, YTO OOJIBLINHCTBO (I)OpMyJ'I,
YUCJIOBBIX 3HAYEHMIM BCJIUYHH, KOI-)(l)(bI/II_II/IeHTOB U COPaBOYHBIX HAHHBIX, KOTOPBIC HUCHOJIB3YIOTCA B
pacuerax, HMMEIOT CTaTHUCTUYECKMM WM HMIMPUYECKUN XapakTep W TOYHO HE YCTaHABJIMBAKOT
(paxTHYECKOEe COCTOSIHHE KakK MTOABMXKHOIO COCTaBa, TAK M COCTOSIHHE IMYyTH, JAPYTHE MECTHBIE YCIOBHSL
HOSTOMy AAKE IIpU UCMOJIB30BAHWUUN BBLICOKOTOYHBIX MCTOOOB YHACJICHHOH HHTErpannn ypaBHCHHA
IOBIDKEHU II0€37a Ppe3yJIbTaThl PacdeToB OyoyT NpHOMKEHHBIMH M MOMIEKAT YTOYHEHHIO Mepen
3KcnnyaTauHe1>'1 II0 JaHHBIM OITBITHBIX ITOE300K.

2 TexHUUeCKUE XaPAKTEPUCTUKH MOABHIKHOIO COCTAaBAa, TATOBBIC XapPAaKTCPUCTHKHU JIOKOMOTHBOB,
BBUY WX 3HAYUTCJIBHOI'O pa3Hoo6pa3m M TIONOJIHCHUsI MapKa HOBbBIM COBPEMCHHBIM IOABH)XHBIM
COCTaBOM, IIPENYCMATPUBAETCSl YTOUHATH M HOMOJHITH JOCTOBEPHBIMH (IPOBEPEHHBIMH) HaHHBIMH
IIPA  BBIIIOJHEHHUU NEPBOro pacuera ¢ KOHKPETHBIM THIIOM ITOABHXKHOIO COCTaBa. HepBOHa'{aano
BBINOJTHEHHBIN pacder nysa ONpeneJICHHOrO JIOKOMOTHBA PEKOMEHAYETCA COXPAaHATb U NPUMEHATH B

IaJbHEHIIeM JUIA BBIIIOJIHEHUA BCEX IMOCICAYIOIIUX PACHETOB C UCIOJIb30BAHUEM JAHHOTO JIOKOMOTHBA.

3.3 Oco0eHHOCTH THIOBBIX PACYeTOB 1A TIPY30BbIX MO0€310B HA

TEIIOBO3HOM H JJICKTPUYECKOMH THAre

B cBA3M ¢ TeM, YTO B TATOBBIX pacyeTax, Kak IPH TEIUIOBO3HOW, TaK W TpHU
SJIEKTPUYECKON TATE Ha MEPEMEHHOM WJIM TIOCTOSHHOM TOKE OCHOBHBIMU SIBJISIFOTCSI CHITHI,
ACHCTBYIOINUE Ha IOE3 (CHJIa TATH JIOKOMOTHBA — MOJIOKUTETbHAS, CUIIBl COTIPOTUBIICHHSI
JBIDKCHHUIO — OTPULIATEIIBHEIE), TPUHIIUIL ISUCTBUS U ONMPEAENCHHs KOTOPBIX MPU TH000M
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BHUJIE TAIH HE PA3IMYAOTCS, 171 yHUBEPCATLHOCTH U KOMITAKTHOCTH METOIUKH, YIUTHIBAS
TAKKe W HELENecoOOpa3sHOCTh Pa3palOTKM HECKONBKHX KOMITBFOTEPHBIX MPOTPaMM
TATOBLIX PACYETOB, OCHOBHBIE IIOJIOJKCHHUS, NpaBWiaa W (GOpMyIibl NMPUHATH B JAHHOM
METOJMKE €MHBIMU (6€3 BBLACIEHUS B OTAETBHBIE CTPYKTYPHBIC 3JIEMEHTHI (TJIaBHI) 110
TPH3HAKY «BH TATHY).

B cnyyaax Hanmnuus ocoOCHHOCTEH Ui pa3HBIX BUOB TSATH, TAKHE IOJOXKEHUS
M3JI0KEHBI C YETKOI OTOBOPKOM BUJIA TATH, T KOTOPOM MX CIIEAYET IPAMEHSATE.

EnVHBIME TONOKEHUSAMHE B TATOBBIX pacyeTax sBJISIOTCS:

— OCHOBHO€ COIPOTHUBJICHUE IBIKEHUIO T0€3/1a (JIOKOMOTHBA M BArOHOB),

— JIONOJIHATENBHBIE CONMPOTHBIICHUS ABIDKEHHIO Toe3/a (OT YKIOHA, OT KPHBO# B
IJIAHE M CTPEJIOYHBIX NEPEBOAOB, OT HHU3KOH TeMMepaTypsl Hapy)>KHOTO BO3IyXa, OT
BCTPEYHOTrO U GOKOBOr0 BETpa, IPU IBW)KCHUH BarOHAMH BIIEPE/ U OT COCTOSIHHS Iy TH),

— TOPMO3HBIC CHJIBI;

— CHJIA TATH JIOKOMOTHUBA;

— IIPOBEPKA MACChl COCTABA HA TPOTAHUE C MECTA W HEMIPEBBINICHAC JTTHHBI TIPHEMO-

OTIPABOYHBIX MYTEH;

OrpaHUYEHNs CKOPOCTH U PEIIEHNE TOPMO3HO# 3a1a4H;

MOArOTOBKA IPOAOIBHOTO MPO(HIIS K BBIOJHEHHUIO PACUCTOB;

onpeaACIICHUC CKOPOCTHU U BPEMCHH JBHXKCHHA I1OC3/a,

pacyeT MEXaHU4eCKO# pabOThI IOKOMOTHBA.

B 0TaembHO OTOBOPEHHBIE ISl PA3HBIX BUIOB TATH BBLIEIICHBI IOJIOKEHUSL:

— CHIDKCHHE CLEIUICHHS B KPUBBIX Yy4YacTKaxX IyTU (BEJMUMHA PaaWyCoOB, TPU
KOTOPBIX YUUTBIBACTCS] CHU)KEHHUE CIETUICHUSI JUIsl TETUIOBO3HOM M 3JIEKTPHUYECKOM TATH);

— OIpPEACICHNE MaCcChl COCTaBA IO PYKOBOIAIIEMY YKIIOHY;

— ONpe/E/eHne CKOPOCTH BBIXOJAa M KAacaTeNbHON CHJIBI TATH TEINIOBO3a JUIS
ABTOMAaTHYECKON XapaKTePUCTUKH;

— CHIDKCHHE CHJIbl TATH TEIUIOBO3a MPH ONPEIETICHHBIX aTMOC(EPHBIX YCIIOBHSIX,

— pacyer pacxoja TOIUIMBA WM DJIEKTPOSHEPTHM MPU TEPEMEHHOM I

NOCTOSAHHOM TOKE.
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4 OcHOBHOE YaeJbHOE¢ CONNPOTHBJ/ICHHE IBHKCHUIO IMTOE31a

4.1 Pacgernele  (OpMYyNEl IS ONpPEAENEHHS  OCHOBHOTO  YJAEJIBHOIO
CONPOTHBIICHHUA JBUKCHUIO NOABHXKHOI'O cocraBa B H/r YUHATBIBAIOT
CPEIHEIKCINTYATAIOHHEIE YCIIOBHS IIPH TEMIEpaType Hapy»KHOTO BO3AyXa B JHAala3oHE
ot munyc 10 1o miroc 20 °C ¥ CKOpPOCTIX BETPa, He TPEBHIIIAOIINX 5 M/C.

4.2 OcHOBHOE YASIBHOE COIPOTUBIICHHE JBIDKEHUIO JIOKOMOTUBOB

B 3aBHCHMOCTH OT CKOPOCTH OTIPEJEISETCS TI0 opMyIam:

a) B peXKUME TATH
w, =9.81(a,+b,V + c,V?), (4.1)

6) Ha XOJIOCTOM XOIy

wy, = 9.81(al,+bLV + ¢, V?), 4.2)
rae V' — CKOpOCTh ABMXKEGHMs, KM/4 (B pacuerax NPUHHUMAETCs B Hauaje Luara
UHTErpupoBanus), d, b, ¢ —  pacuerHble KOI()QHUIUEHTH € COOTBETCTBYIOIIMMHU

HUHACKCAMH, 3HAUYCHUSA KOTOPLIX ITPUHUMAIOTCA MO tabmure 4.1.

4.3 OCHOBHOE YJAENBHOE COINPOTUBICHHUE MABWKEHHIO BaroHOB (Ha POJIMKOBBIX

HOIIIAIHAKAX) B 3aBECHMOCTH OT CKOPOCTH OTIPEICIISCTCS 110 (hPOPMYJIaM:

a) UL IPY30BBEIX BaroHOB OOIIEro HasHaueHWs koien 1520 MM mpm Macce OpyTTO,

MIPUXOISIIEHCS Ha OJJHY OCh, ¢, > 6 T

wl = 9.810,7 + %) (43)

0o

rae ¥V — CKOpPOCTh [IBIDKEHWS, KM/4 (B pacyeTax MNPUHHMACTCS B HAYale Imara
UHTETPUPOBAHNA); d, b, ¢ — COOTBETCTBEHHO JOJIM B COCTABE IO MACCE YCTHIPEX-, MCCTH-,
BOCBMHOCHBIX BArOHOB W BAaroHOB pa3JIMYHOTO HA3HAYCHMS, 3HAYCHHS KOTOPHIX
mpuHUMArOTCs 1o Tabmure 4.2.

Ipumeuanme — IMo 3Toit BopMysie pacCUuUTHIBAETCS TAKKE OCHOBHOE YAEIBHOE CONMPOTHBIICHUE

JIBHOKEHHUIO TTOPOXKHUX BOCBMHOCHBIX M APYTUX BaroHOB € ¢, > 6 T.
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0) 1S TPY30BBIX BaroHOB 00MIEro Ha3HaYeHMs koien 1520 MM mpu mMacce GpyTTo,

HOPUXOIAILEHCS HA OJHY OCb, ¢, < 6 T (B OCHOBHOM, ITOPOKHHX )
wy = 9.81-(age+biyV + iy V?); 4.4)

B) JUISl TPOMBILIIEHHBIX TPYKEHBIX BArOHOB KOJ1cH 1520 MM 1 rpYy30BBIX IPY>KEHBIX

BaroHoB KoJjier 750 Mmm
w) =9.81(ay+b)V + ¢/ V?); 4.5)

T') T IPOMBIIIICHHEIX TIOPOKHIX BArOHOB KOJIEH 1520 MM M rpy30BBIX TOPOIKHAX

BaroHoB koJyien 750 MM
wy =9.81-(ay,+blyV + ciy -Vz). (4.6)

Ecnu cocras (opMupyercs W3 BarOHOB PA3HOTO THIA, ¢ PasHOM Maccoit OpyTro,
MIPUXOASINEHCST HA OOHY OCh, TPY)KEHBIX W MOPOKHUX BAarOHOB, OCHOBHOE YIEIBHOE

COMNIPOTHUBJICHUE NBM)KCHHIO BAarOHOB OIPEAC/IACTCS KaK CPEAHCB3BEIICHHOC II0 MAacCe I10

(hopmye:

wy Qi+ A whiQ
W‘;, — o Q on-<kn , (4.7)
rae wy'+...+wy, — OCHOBHBIC Y/IE/IbHBIC CONPOTUBICHUS JBIKCHUIO BaroHOB

(c paznmuuaronieiics xapakrepuctukoit), H/T; Q.+ ...+Q, — Maccel 4acreil cocrasa
(BaroHOB), T (COOTBETCTBYIONIME ONpPENEICHHBIM W, ), @ — Macca cocraBa (BaroHOB)

obmas, T (Q = Q.+ ...+Q).
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Tabnumna 4.1

TUNB TOKOMOTHEOB Xap ax;eys :CTHK& a, b, c, Ay by Cox

Koses 1520 mm

TTpoMBIIIEHHBIE TEIIORO3BI

C 3JeKTponepenadei 3BenbeBoi 3,00 0,010 0,00020 3,50 0,010 0,00020

¢ raaponepenaeli (MaHeBpoBLI peiKi) 3Benbesoit 2,50 0013 | 000300 | 240 0,050 0

¢ runponepenayeii (Moe3aHO| Pexum) 3BeHbeBoi 200 0.040 0.00200 2 40 0.050 0

TIpombiineHHbIe 31€KTPOBO3bI U TATOBbLIE 3BenneBoi 2,60 0,070 0,00250 2,80 0,023 0,00075

arperarsl EPEMEHHOro ToKa

TTpombiuineHHbIE 3€KTPOBO3bI 3BeHbEBOM 2,90 0,080 0 3,70 0,090 0

MOCTOSIHHOTO TOKA € HATPY3KOH Ha OCh

no25T

TIpoMBIIINIEHHBIS HIEKTPOBO3bI U THIOBLIE 3BeHBEBOI 2,75 0,080 0 3,54 0,090 0

arperaTsl MOCTOSTHHOTO TOKA ¢ HATPY3KOH

Ha och 30T

TernoBo3sl M 2JeKTPOBO3E! 00Ie ceTn 3BeHBEBOH 1,90 0,010 0,00030 2,40 0,011 0,00035
Beccrbikopoil 1,90 0,008 0,00025 2,40 0,009 0,00035

Kones 750 mm

JlokoMOTHBBI ¢ rUAponepenayeit 3BeHBeBOH 548 0.062 0.00050 478 0.053 0.00210

TTprveyanms.

1 JlanHbie 711 POMBIILUICHHBIX JIOKOMOTHBOB KOeH 1520 MM npussTst no [lpaBmiax TAroBsix pacueTOB HA MPOMBIILICHHOM TPAHCHOPTE, A/ JIOKOMOTHBOB 00IIeH ceTu
kosten 1520 My i At 70KOMOTHBOB Konien 750 My — no TIpasuiaM T4roBeix pacuyeToB Atk moe3aHoH paboTsl.

2 VBeIMYCHHE CONMPOTHBICHHS HA BPEMCHHBIX IYTJIX, B TOM HHCIC HA NCPEABIDKHBIX (IEPCYKIAIBIBACMBIX) NMYTAX KAPHCPOB M OTBAIOB, YYTCHO B AONOJIHHTEIBHBIN
(CONPOTHBICHUAX IBIDKCHUIO.
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Tabnuna 4.2

BaroHOB — no [ITPmpom”.

COOPOTHRJICHHAX ABHKCHHIK).

Turs1 BaroHoB Xapanc;sg:cmxa a, b, Co QAox by Con

Konen 1520 mm
O61ero Ha3HAYEHUS HA POJIMKOBbBIX
TIOALIMITHHAKAX
4-0CHbIE 3 0,100 0,0025 1 0,044 0,00024
6-0CHBbIE 3BEeHBEBOH 8 0,100 0,0025 1 0,044 0,00024
8-ocHble 6 0,038 0,0021 — - -
4-0CHBIE 3 0,090 0,0020 1 0,042 0.00016
6-0CHbIE BeccThIKOBOIH 8 0,080 0,0020 1 0,042 0,00016
8-ocHbIE 6 0,026 0,0017 — - —
ITpomeImeHHBIE
aymrkapsl BC100, ZBC105, 2BC180 3,6 0,040 0 4.8 0,050 0
naymikape BC80, BC8S 3.1 0,020 0 4.0 0,030 0
aymrkaps 3BC50, 6BC60 27 0,030 0 3.5 0,040 0
xonnep, 37T 1.5 0,030 0 2.5 0,040 0
KOBLU LIIAKOBO3HbIA, 11 M’ 3BEeHbEBOL 34 0,020 0 47 0,050 0
KOBLI ILTIAKOBO3HBIH, 16 M 3.5 0,050 0 3,8 0,070 0
YyIryHOBO3 4.1 0,140 0 4.6 0,090 0
CJIMTKOBO3HAS TENIEKKA YETBIPEXOCHAS 4.0 0 0 5,0 0 0
CITNTKOBO3HAS TENEXKKA ABYXOCHAs 5,5 0 0 6.0 0 0
Kosen 750 mm
I'py30BEIE BArOHBI 3BeHLEBOH 1 0,040 0,00032 1.2 0,020 0,00170

INpumeyanws.

1 Jlaumeie 104 BArOHOB OOIIEN0 HazHAMEHHS KOJIeW 1520 MM M mst BATOHOB KOdeu 750 MM npuHATh 1o TIpasunam Tsroseix pacuero (TTTP), ansi APOMBIILICHHBIX

2 YBEAHYCHHUC CONPOTHUBICHHA HA BPCMCHHBIX NMyTSAX, B TOM YHCIC HA NEPCABIAHSIX (NEPEYKIANBIBACMBIN) NMYTAX KAPHEPOB M OTBAJIOB, YYTCHO B MONOIHHTCIIbHBIX

? [ITPipoM — T1paBiia TAIOBBIX PACICTOR HA MIPOMBIIUICHHOM TPaHCTIOpTE (0000IEHHOE HAMMEHOBAHUE BRITYCKOB 4322, 4323, 4324)
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4.4 OCHOBHOE Y/ENMBHOE CONPOTHBICHUE IBIDKCHUIO II0€3a ONMPEHENAeTCS Kak
CPEeOHEB3BEIIEHHOE VTS JIOKOMOTHBA M COCTaBa (BaroHOB) 10 (popMynam:

a) B pSKUME TATH

_ wiP+w)Q

W, = T’ (48)

rae P — pacueTHas Macca JIOKOMOTHBA, T; Q — Macca cocraBa (BaroHOB), T
0) Ha XOJIOCTOM XOAY

_ wyP+wyQ

Wox P+Q

(4.9)

4.5 Tlpu mpoBepKe MacChl COCTaBa MO TPOTAHHUIO C MECTA OCHOBHOE YAECIBHOE
COMPOTHUBJICHHE COCTaBa (BAarOHOB) OINpENENseTCS B 3aBHCHMOCTH OT Macchl OpyTTo,
TPHUXOJAIIeiicsS Ha OHY OCh BaroHa q,, o (opmyie:

a) JUTsl TOJIBFXKHOTO COCTaBa OOILEr0 HA3HAYECHUS

28
qGot+7’

Womp = 981k (4.10)

rae k — KOO(OGUIHCHT, YIUTHIBAIONINI KOJMYECTBO BarOHOB B cOocTaBe (mpuHuMaercs: 1,0
npu 7 u Oonee Baromax; 1,1 — 6 Baronax; 1,2 — 5 BaroHax; 1,3 — 4 Baromax;
1,4 — 3 Baronax; 1,6 — 2 Baronax; 1,8 — 1 Baroue);

6) JuTsl MPOMBINIICHHOTO TIO/IBUXKHOTO COCTaBa

20

- 4.11)

Wo mp = 9,81-

Ecau cocrae (opMHpyeTcss W3 BarOHOB C Pa3HOi HAarpy3KOd Ha OChb, OCHOBHOE
yIOETBHOE COMPOTHBICHHE COCTaBa MO TPOTAHUIO C MECTa ONpPECHICTCS Kak

CPEIHEB3BEIIEHHOE 1O Macce Mo hopMyIie:

Womp1 Q1+ tW Q
Wo mp — omp Q ompn n’ (4' 12)

TI€ Womp1t: .. ¥ W mpn — YACIbHBIE COMPOTHBIEHHs BaroHoB, H/T (¢ pasnudaromeiics

Maccoii OpyTTo, MpUXOAAIICHCS HA OAHY OCbh), Q+...+Q, — MacCch 4acted cocraBa
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(BaroHOB), T (COOTBETCTBYIOIIME OMPEAEIEHHBIM Wopp); @ — Macca cocrapa (BaroHoB)
obmas, T (Q = Q;+...+Q,).

4.6 OCHOBHOE yIeNTbHOE COTIPOTHBIICHUE JBIDKEHHUIO TIOE3/1a U OCHOBHOE YICTHHOE
CONpPOTHBICHUE COCTaBA MpPH IIPOBEPKE MACCHl COCTAaBa II0 TPOTAHHIO C MecTa
CYMMHPYIOTCS C JOTIOJIHUTEIBHBIMH YJICTBHBIMEA COMPOTHRICHUIMH JBHKCHHIO MOE3/a B

TIOPSZIKE, U3I0’KEHHOM B paszerne 6.

IIpumep

Hcxonuble TaHHBIE:

MyTh — 3BEHbEBOM, KoJes 1520 MM;

CKOpOCTH JIBmKeHHs — 50 KM/4;

JIOKOMOTHB — JBe¢ eauHHIBl TOM7A (#BoiiHas Tsra), pacdeTHas Mmacca OIHOM
eauHuIE — 180 T,

BaroHsl — I'Py30Bble OOIIEr0 HA3HAUCHUSL.

OCHOBHOE YACIIBHOC CONIPOTHUBIICHUE ABMKCHHUIO TCIIJIOBO3A.

a) B pexxuMme T 1o gpopmyne (4.1)

w,, = 9,81-(3,00+0,010-50+0,00020-50%)=39,24 H/t
6) Ha x0s10cTOM X0Ay 10 (opmye (4.2)

wy, =9,81-(2,40+0,011-50+0,00035-50%)=44,15 H/t

JlaHHBIE 1O BaroHam

JnuHa act |

WI1 BaroHa

COCTaBa, M
4-ocH. 4 22 40 22+440=62,0 | 62/4=15,5 | 62x4=248 |13,92x4= 557
[OJyBaroH

4-ocH. | g | oy 70 21,1470=91,1 |91,1/4=22,8| 91,1x10=911 |13,92x10=139,2
MOJyBaroH

8-ocH, 5 | 488 110 [48,8+110=158,8(158,8/8=19,9] 158,8x5=794 |21,12x5=105,6
LIUCTEpHA
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4-0cH | 35 | 597 - 22,7 22.7/4= 57| 22, 7x30=681 | 14,73x30=4419

KPBIThIH i >

Bcero 49 - - - - 2634 742 4

OCHOBHOE yIebHOE COMPOTHRIIEHHE BUXKEHHIO BATOHOB W, B OCHOBHOE YAEIbHOE
CONPOTHB/IEHHE BArOHOB TTPH TPOTAHUH W, pmp, H/T:

I Ao

Tkt A
Wi
4-0cH. momyBaros, 15,5 9,81:(0,7+(3+0,1 -50+0,0025-502)/15,5):15,89 9,81-28/(15,5+7)=12,16

4-0CH. oyBarox; 22,8 9,81:(0,7+(3+0,1 -50+0,0025'502)/22,8):13,05 9,81-28/(22,8+7)=9,22

8-ocH. muctepna; 19,9|  9,81-(0,7+(6+0,038-50+0,0021-50%/19,9)=13.34 | 9,81-28/(19,9+7)=102

4-ocH. KpbITBIL; 5,7 9,81-(1+0,044-50+0,00024-50%)=37,28 9,81-28/(5,7+7)=21,58

CpenHeB3BELIEHHOE OCHOBHOE YIENbHOE CONPOTHUBIICHHE NBIYKCHHIO BArOHOB TO
dopmyie (4.7):

wo' =(15,89-248+13,05-911+13,34-794+3,80-681)/2634=10,03H/t

OcHoOBHOE YACIBHOC COPOTHUBIICHUC ABMKCHHUIO OC34a.

a) B peKMME TArH 110 hopmyie (4.8)

W,=(39,24-180-2+10,03-2634)/(180-2+2634)=13,54 H/t, 2 — KOMHYECTBO

TEIUIOBO30B.
6) Ha xosocToM X0y 1o dopmyie (4.9)
Wox=(44,15-180-2+10,03-2634)/(180-2+2634)=14,13 H/1

CpenHEeB3BEMICHHOE OCHOBHOE V/ENILHOE CONPOTHBIICHHE MPH MPOBEPKE MACCHI

€OCTaBa MO TPOTaHUIO C MecTa mo dopmyie (4.12):

Wo mp=(12,16248+9,22.911+10,2-794+21,58-681)/2634=12,99 H/r.
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5 /lono/IHATE/IbHBIE y/ieIbHbIe CONPOTUBJICHHS ABHKEHHIO N10€3]1a

5.1 JlononHutensHOE YyIENBHOE COIPOTHBICHHE IBIDKECHHIO OT YKIOHA Wi B H/t
NPUTHAMAETCA PaBHBIM 4ucay IpoMumie (%o) CHPSAMIICHHOIO YKIOHA i, (Ha MOABEME CO

3HAKOM «+», Ha CIIYCKE CO 3HAKOM «—»):
w; = 9.814,, (5.1

IIpumep
OneMeHTH MPOOTBHOTO TPOQMITS Iy TH UMEIOT YKIIOHEI ey = —12 %o (CIYCK) U icy =

7,5 %o (mogwem). YAeNbHBIC CONPOTHBICHHS JIBIKCHHIO OT YKJIOHA Ha 3THX YYacTKax

PaBHEL
wiy =-117,72 H/t; wip, = 73,58 H/T.

5.2 JIOHONMHUTENEHOE YAEIBHOE COMPOTUBICHUC MPU ABIXKCHHAM TOE31a MO KPUBOIA

Wy, B H/T onpenensercs no popmye:
W,y = 9.81-% ks Ky, (5.2)

rae R — panuyc KpMBOH, M; Sy, — JUIMHA KPUBOH, M; COOTHOLICHHME JJIMHBI KPHBOH H
JUTHHBI TIO€3/ia yYUTBIBAETCA TONBKO NpHM Sip < Lyp; L, — MmHa noesma, M; kg —
K0>(hQHIHEHT HA COTMPOTHBICHHE OT MOBOPOTA TENEXKEK SKHUMAKEH®, BBOAMMBIH MpH
HAJIMYUHU KPUBBIX MaJIOro paauyca (st xoned 1520 MM He Gonee 700 M, mng koseu 750
MM He Gonee 425 M), HanpaBJICHHBIX B PasHble CTOPOHBI (S-00pa3HBIX WK OOpaTHBIX
KPHBBIX), IPHHAMAEMBIH IPH HEMOCPEACTBEHHON CTHIKOBKE KPHUBBIX HIM PAcCTOSHUU
MEKIY HUMH MeHee 1/3 AnuHBI Moe3/a: Mpu IBYX pa3HOHANMpPaBIEHHbIX KPUBBIX — 1,1, ipr
TpeX pa3HOHANPABJICHHBIX KPUBHIX — 1,26, MpU YETHIPEX pa3HOHAMPABJICHHBIX KPHBBIX —
1,5, a nIpH paccTOSHUM MEXIY KPUBBIMHU J10 1/2 IiuHBI 1oe3/1a — coOoTBEeTCTBEHHO 1,05,

1,13 m 1,25; k,, — ko3 prmmenT, npurrMaembiii juis kosen 750 mm 0,607 (425/700).

Ipumesanue — Jinunaa KpUBOH Syp, NMPU HAMYMY TIEPEXO/IHBIX KPHBbIX MPHHUMACTCS 32 BBYETOM

W3 CyMMapHOH JUIMHBI KPHBOH MOJIOBUHBI CYMMBI JIJIMH EPEXOMHBIX KPHUBbIX.

v3 KoadduuperTs: nparsThi ¢ yueroM ucclenoanuit BHUMKT (Mocksa, 1987) u BT YIIC (Xa6Gaposck, 2005).
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JOIONHUTENFHOE  y/ACTBHOE COMPOTHBICHHE TMMpPHM  [OBIDKEHHH IO€34a 10
CTPENOYHOMY IEpeBody Ha OOKOBOE HANpaBICHHWE OIPEACISeTCS AHAIOTHYHO
JBWDKEHHIO 0 KpHBOM. [IpM ABIDKEHHH MOE3/a MO CTPEJOYHBIM IIEpPeBOAaM Ha OOKOBHIE
PA3HOCTOPOHHKE HampaBiieHus (YCIOBHO KPWBBIE, HANpAaBICHHBIE B pasHbIE CTOPOHBI)
HEOOXOIMMO TAKKE YUMTHIBATE COMPOTHBIICHHE OT ITOBOPOTA TENEKEK SKHITAKEH.

YcpenHeHHBIC MaHHBIE II0 CTPETOYHBIM MEPEeBOJAM OIS PACYETOB IPHUBEICHEI

g el

B Tabmuie 5.1.

Ta6rmua 5.1

. ll(llltlll(l!l

i
. {iiilmlmh

1/11 1/7%%*

1/11%* xkpuBONHH. 600/300 33 1/6%** 142 20
1/9 254 27 1/5%** 75 14
1/7 145 19 1/4,5%%* cummeTp. 181 18
1/6 cummerp. 200 15 1/3,5%** cummerp. 121 15

* PaanyChbl KPUBBIX (B TOM YHCJIC COCTABHBIX) M X JIHHBI OKPYIJICHEL

** PaanyChl N0 KPUBOIMHCHHOMY MCPEBOAY YKA3aHBI: IIEPe] YePTOH — N0 OCHOBHOMY HAMPABICHHIO, MOCJE YEPTHI —
110 OOKOBOMY HAIPABICHHIO.

*** CTpeIoYHbIEe MEPEBOIbI A1 MPOMBIILIEHHOTO TPAHCTIOPTA KOJEH 1524 MM.

Ipy BBIMOJHEHAM TATOBBIX PACUCTOB CIEAYET YIUTHIBATH JOMYCKAEMBIE CKOPOCTH
JBIDKEHHS IO KPUBHIM B 3aBHCHMOCTH OT Pajyca U BO3BBILIEHHS HAPY>KHOTO peNbca U Mo
CTPENIOYHEIM MEPEBOJaM B 3aBHCHMOCTH OT WX KOHCTPYKIHHM (TaK ke, KaK M pacyeTHHIE
CKOPOCTH JBH)KCHHS B 3aBHCHMOCTH OT Kareropuu (KOHCTPYKIMH) MYTH, HOMYCKacMbIE
CKOPOCTH [BIDKCHHS TMOABIDKHOTO COCTaBa — KOHCTPYKIMOHHBIE CKOPOCTH, a s
CIICLHAIBHOTO  MOABIDKHOTO COCTABA — CKOPOCTH, YCTAHOBJICHHBIC —TIPABHJIAMH

TEXHUYECKOH SKCIUTyaTalun).
Ipumepwi
1 OnpeneneHue yAenbHBIX CONPOTUBIICHUI OT KPHBBIX NPH JUIMHE Moe3aa 584 M

a) Ha kpuBo#t ¢ pagmycoM 480 M M NMEPEXOAHBIMU KpPUBBIMU JHHOI 60 u 40 M
(cyMMmapHas AniHA KPUBOI 665 M, a yuuThiBacMas B pacuetax: 665 — (60 + 40)/2=615 M —

GoJiee ITMHBI M0€3/1a)
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Wro = 9,81-700/480 = 14,3 H/t (Ge3 y4eTa JUIMH KPUBOH U I0€3/13),

6) Ha KpuBOil ¢ pamuycoM 250 M M mepexOAHBIMU KpHBbIMHM JIMHONK 20 1 30 M
(cymmapHas mmHa kpuBoit 402 M, a yuuTsiBaeMas B pacuerax: 402 — (20 + 30)/2=377 m —

MEHEE UTHEI MOe3/1a)
Wpo=9,81-700/250-377/584= 17,73 H/T (c y4eTOM ITMH KPUBO# 1 TI0E3/1),

B) €CIH 3TH KPHBEIE S-00pasHBIE, TO YACIbHBIE COMPOTHBICHUS OyIyT YBEIHUYEHBI

Ha 1,1 u cocTaBar cootBercTBeHHo 14.3-1,1=15,73 H/tu 17,73-1,1 = 19,5 H/1.

2 OmpepeneHne yAEIBHOTO COMPOTHBICHUS TIPH JABHKEHUM NOE3/ia MIHHOM 584 M
Ha OOKOBOE HANpaBleHUE MO CTPEIOYHOMY IIEPEeBOLY Mapkw 1/9 mpw pamiyce 254 M u

JUTIHE KPHBOH 27 M
Wy = 9,81-700/254-27/584 = 1,25 H/T (c yueToM UTMH KPHBO#t 1 TIOE3/1a).

5.3 JIomOSHHUTENBHOE Y/AEIHFHOE COMPOTHBICHUE ABHXKEHUIO MOE3[a NMPHU HU3KOU
TeMIeparype HApy>KHOIO BO3AyXa W,,, B H/T (yuuTeIBaeTcs mpu TeMmmeparype

Hapy’KHOro Bo3Aayxa Hke Munyc 10°C)onpeaensercs no ¢popmyie:
Wum = Kum*Wo , (5.3)

rae k., — kod(dumeHT, TPUHAMAEMBIH TO TNPUICKEHHIO B (mo Tabnumam win
HoMorpaMmaM B Tabmure B.1) B 3aBUCHMOCTH OT TEMIIEPATypsl HAPY>KHOTO BO3AyXa W
CKOPOCTY JBIDKEHHS I0€31a, W, — OCHOBHOE YAEIBHOE CONPOTHBICHWE JIBHKEHHIO

moe3na, H/t.

Ha mpOMBIIIJIEHHOM 5KEJIE€3HOJOPOKHOM — TPAHCIOPTE pacdeTHas (HH3Kas)
TEMIIEpaTypa HAPYXKHOTO BO3AyXa IPUHAMAETCS TPAHCHOPTHBIM TOAPA3ACICHUCM
NPENPHATAS, KaK IPAaBHIO, TAKOH K€, Kak M Ha OJIM3IeKalieM YYacTKe JKEE3HBIX
mopor ofmeit cetd. B mpenBapuTENpHBIX pacdeTax JOIMYCKAETCS MPUHUMATH PACUECTHYIO
(HM3KyI0) TEMIEpaTypy HApYyXXHOTO BO3AyXa [0  HOPMATHBHOMY  JOKYMEHTY
« CTpOI/ITGJ'ILHaj[ KJIIMMaTOJIOT U HIN 1o Hay4HO-IIPUKITaTHBIM CIIpaBOYHHUKAM

IO KJmMary (rapamerp «abcoIloTHAsT MUHUMAIIbHAS TEMITEPATYPa BO3AyXay ).
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5.4 HOHOJ’[HI/ITCJTBHOG YACTBHOC COIPOTHUBJICHUEC ABHKCHHUIO MO€30a OT BCTPCYHOTO

u GokoBoro BeTpa W, B H/T onpeaensercs no popmyiie:
Wy = kB. W, , (54)

rae k, — xo3buImenT, npuHUMAaeMBblil M0 NPIIOKEHHUIO B B 3aBUCHMOCTH OT CKOPOCTH
BETpa M CKOPOCTH [BIJKCHHMS IOE3[a; W, — OCHOBHOE YAENIBHOE CONPOTHBIICHHE

JIBIDKEHHIO Imoe3a, H/T.

Koaddurment k, nprHIMaeTcs MpH ckopocTd BeTpa OT 6 10 12 M/c mo Tabnuue
B.1 npmioxenus B, a npu ckopoctu Betpa 6omee 12 m/c — mo Tabmure B.2 IpuiosKeHus
B (#a mepwon 0cob0 HEOTArOMPHSTHBIX IIOTOJHBIX YCIOBHM) B 3aBHCHMOCTH OT
IJIOTHOCTH BO3AyXa p B KI/M’, KOTOpas ONPEJACNSCTCS B 3aBHCHMOCTH OT ErO
TEMIIEPATypEl U arMocgepHoro napieHus (i 3HaueHuit 904 rlla (680 MM pr. cT.) M
BHILIE) 1O hopMyIIe:

— s Hoap
p =035 tus+273 (-3)

rne Hgap — atmocdeproe nasnenwe, rlla (ecmm 3amaeTcs B MM PT. CT., CIEAYET
nepeoauTh B rlla ymHOKeHHWEM Ha 1,33); t,, — TeMneparypa HapykHOro Bo3ayxa, °C;

273 — temmneparypa no mkane Kenseuna, coorercrBytomas 0 °C.

Ha npoMBILITEHHOM KENE3HOAOPOKHOM TPAHCIIOPTE CKOPOCTh BETPA MPUHUMAETCS
TPAHCIOPTHEIM MOAPA3JCICHUEM MPEANPHATHS, Kak MPABHIO, TAKOW e, KaK W Ha
Onu3neKaleM yJacTKe >KEMC3HBIX Aopor obmeil cetd. B npeaBapuTeNbHBIX pacuerax
JIOILyCKAETCA NPHHUMATh CKOPOCTh BETpa MO HOpMaTHBHOMY JokymeHTy CIT 131.13330

WK TIO HAYYHO-IIPUKIIAIHBIM CIIPABOYHUKAM I10 KJIUMAaTy.

5.5 JlononHUTENEHOE YAENBHOE CONPOTHBIECHHE MPU OBHXKCHHH IMOE3/a BarOHAMH

BIEPEA Wy, B H/T B 3aBHCHMOCTH OT YKIJIOHA ONpeAeseTcs o hopMyJie:

Wap = (0,15 +555) o (5.6)

rae [ — yKIOH, %o (Ha cIycKe YKJIOH NMpHHUMaeTcs 6e3 3HAKa MHHYC), W, — OCHOBHOE

YACIBHOC COMPOTUBJICHUE NBIKCHUIO 110€31a, H/t.
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5.6 JIonONHATENBHOE YAENHOE COMPOTUBIICHHE ABIDKCHHIO TOE3/Ia B 3aBHCUMOCTH
4 .
OT COCTOSIHHS NMyTH W, B H/T wmm ypoBHs ero comepkaHusi (HAIMYHE HEPOBHOCTEH,

Je(eKTOB, 3aCOpUTENEH U T.I1.), ONpeAeNseTcs mo Gopmyire:
Wen = (ken — 1) W, , (5.7)

rae ko,— xo3pduumueHT, npuHuMacMblii Mo Tabmmie 5.2; W,— OCHOBHOE YIEIBHOE

CONPOTHUBJICHUEC IBUKCHHUIO ITIOE3/1a, H/r.

Kosdpdumuent k., mo Tabmuue 5.2 pekOMEHAyeTCs HpPUHHMATh MOpH
MPOEKTUPOBAHUM SKEJIE3HBIX Aopor. Jis sKcmmyaTHpyeMblx myTell  kod(@HUIueHT
YTOUHSETCS IIPH OOCIACHOBAHUM MX (HakTHUECKOTO cOCTOsHMs. Ha GeccTHIKOBBIX MyTSIX,

KaK NpaBuIio, K, TPMHUMACTCS PABHBIM 1.

Tabnuna 5.2
IlonvesnHble myTH 1,05
CoenuHuTeNbHBIE TYTH, IPUEMO-OTIIPABOYHbIE ITYTH HA Pa3JENbHBIX MyHKTaX 1,10
Jpyrue nyTy NpeanpusaTuit 1,15
ManonestenbHble U BpEMEHHbIE IOTPY30MHO-Pa3rPy30UHbIE Ty TH 1,20
IepenBrkHbIie (MEpEyKIanbIBACMBbIE) Ty TH 1,30

4
) B npaBPU'laX TATOBBIX PacyCTOB HA NPOMBIIUICHHOM TPAHCHOPTE 3TOT (l)ﬂ'(TOp YYUTBHIBAJICA HA MCPCABHIKHBIX MYyTAX

YBCIHMYEHHEM CONPOTHBIICHUA PUMEPHO Ha 30%.
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6 IlosHoe conpoTHB/IEHHE IBHKEHHIO M0€31a

6.1 IlomHOE CONMPOTUBICHHE IBIDKCHUIO IIOE€3/a B TATOBOM pexkume W B H
onpejensercs  Kak  CyMMa OCHOBHOIO M JOHONHHTENBHBIX  CONPOTHBIICHHUM,

OMpENIENAEMBIX B 3aBUCUMOCTH OT MAcCChI IOKOMOTHBA M COCTaBa (BaroHOB) 1o GopMyJie:
W= WwsP+w)Q+ P+ Q)W+ Wp + Wy + W, + Wy, + W), 6.1)

rae P u () — pacueTHas Macca JOKOMOTHBA M Macca COCTaBa (BaroHOB), T; W — YAETbHBIE

COIPOTHBIICHU ABIKECHHUIO IO pasaenam 4 u 5 (¢ COOTBETCTBYIOIIMME UHACKcaMu ), H/T.

6.2 YaempHOE CONMPOTHBIICHUE IBIKCHHIO TOE37a B TATOBOM pekume w B H/T

OTIPENEIAETCS TI0 (POPMYIIE;
w=—. (6.2)

6.3 TlonHOE M yZAENBEHOE CONMPOTHBIICHUE ABMXKCHUIO MOE3/a MPH XOJOCTOM XOJE
JIOKOMOTHBA Ompenensercs mo gopmynam (6.1, 6.2) ¢ 3ameHoii B hopmyie (6.1) w, Ha wy,.
6.4 IlomHOE COTIPOTHMBIICHUE ABIKEHMIO MOE3/1a TPH MPOBEPKE MAacChl COCTaBa 110

Tporanuio ¢ Mecta Wy, B H onpenensercs o popmyie:
me = (Wé P+ Womp Q@+ (P + Q) '(i + Wro + Wy + Wy + Wy + ch))a (6~3)

rae P u @ — pacueTHas Macca JOKOMOTHBA M Macca COcTaBa (BaroHOB), T, W — YJICITBHBIC
COTPOTHBIICHUS IBIDKEHUIO MO paszaenaM 4 1 5 (C COOTBETCTBYIOIMMY uHAEKkcaMu), H/T; i
— YKIJIOH, Ha KOTOPOM ITPOUCX0AMT Tporanue noesna H/t (%o).

HpI/IMeanI/Ie - B CBsA3H C TEM, 4YTO TATOBBIC pacqubI MOFyT BBIMMOJIHATHCA JIsA MaHeBpOBbIX
nepeanmeHHﬁ C HC60J'H:H.II/IM KOJHMYECTBOM BAroHOB, a TAarKXXe Jisi ABMXKCHHUs JIOKOMOTHBA 663 BaroHOB
501058 CIIeqUaJIbHOrO TIIOABUXKHOI'O coCTaBa, COIIPOTHUBJICHUE JABUXXCHUIO TSATOBOI'O cpez[cha
(10KOMOTHBA) B pacyeTax yYUTHIBAETCS.

6.5 YenbHOE COMPOTHRICHUE JBIKEHHIO TIOE3/la MPH HMPOBEPKE MAcChl COCTaBa
II0 TPOTaHHMIO C MECTA Wy, B H ompesiensierest no gopmyse:

Wm
Winp = 522 (6.4)

34



6.6 Jlna obecnedeHust yCTOWYMBOM paGoOThl JOKOMOTHBOB B PErHMOHAxX, IJE
KIAMAaTHIECKUC YCIOBHS 3HAYMTEILHO M3MEHSIOTCS B 3aBUCHMOCTH OT BPEMEHH rOJa,
CONPOTUBJICHHE JBI)KCHUIO MOE3Ja M COOTBETCTBEHHO PACYCTHYI0 MAacCy COCTaBa
HEOOXOAUMO ONpPEAENATH JUIsl JIETHETO W 3WMHETO NEPHUOAOB (COIIACHO 3a/IaHHI0, B

KOTOPOM YKa3bIBalOTCA PaCYCTHBIC KIIMMATHYCCKHUC yCJ]OBI/ISI).
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7 TopmMoO3HbI€ CHJIBI

7.1 Jlng TOPMOMKEHHs HCIOJIB3YETCA ITHEBMATHYECKOE TOPMO3HOE KONOAOYHOE
obopynoBaHWe IJIOKOMOTHBA M BaroHoB. Kpome TOro, mnpH NOPHMEHCHUH TATOBBIX
arperaTtoB MOKET HCHONB30BATHCS MATHATOPEIBCOBOE TOPMOKEHHE.

ONEKTPUUYECKOE PEOCTATHOE TOPMOKEHHE (pPETYyIMpPOBOYHOE) B pacyeTax He
YUUTHIBAETCA — UCTIONB3YETCA, TTaBHBIM 00pa3oM, Ay MOATOPMAKMBAHUS TOE3[0B Ha
3aTHKHBIX CITyCKaX.

7.2 TlomHas TopMo3Has Criia moe3fa (JIOKOMOTHBA M BaroHOB) MPH KOJIOJOYHOM
TOpMOXXeHUuHn By, B H onpenensercd B 3aBUCMMOCTH OT ACHCTBUTENHLHOTO KOX(UITCHTA
TPEHHST TOPMO3HOW KOJIOAKH O KOJIECO M JCHCTBHUTENBHOI CHIBI Ha)KaTHsS TOPMO3HBIX

KOJIOIOK Ha OCh 110 OpMYyIIE:;
Bn=2(p K), (7.1)

TIe @ — NEWCTBUTENBHBIM KOX(PQULMEHT TPEeHHMsS TOPMO3HON KONOAKH O Kojieco, K —

JEeWCTBUTENBHAS CUITA HAXKATUsl TOPMO3HBIX KOJIOAOK Ha ock (Tabm. 7.2 u 7.3), H.

JleiicTBUTENbHBI  KOXQ(UIUEHT TPeHUS TOPMO3HOM KOJOAKA O KOJIECO ¢
ompeaensieTcs o Gopmyie:

ax-K+az agK+a;
a,K+ag agK+aq’

p=a0 (7.2)

rac a; — ag — pacCuCTHBIC KOSCI)(I)I/IHI/ICHTBI C COOTBCTCTBYIOIIMMH MHIACKCAMM, 3HAYCHUA

KOTOPBIX IIPHHUMAFOTCS 10 Tadmuue 7.1.

Tab6nuna 7.1

/1711 TpaHcropTa od1ero

Ha3HAYESHUS

CTaHmapTHBIC Yy yHHBIE 0,600 | 0,016 [ 100 | 0,080 | 100 1 100 | 5,000 | 100
[UYTYHHBIE C COMIEPKAaHUEM )

bocdopa (1,0 — 1,4)% 0,500 | 0,016 | 100 | 0,052 | 100 1 100 | 5,000 | 100
KOMITO3UITHOHHBIE 0,440 | 0,001 | 20 [ 0,004 20 1 150 | 2,000 | 150

/17151 KapbEPHOT'O TPAHCIIOPTA
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Oxonuanue mabauywr 7.1

CTaH/IapTHBIC 9yTYHHBIC 0,780 | 0,016 | 100 | 0,080 | 100 0 100 | 3,180 | 100
KOMIIO3UL[MOHHBIE 0,603 | 0,005 | 100 | 0,020 | 100 0 100 | 1,406 | 100
ﬁ;ﬂ TpaHcnopra xoseu 750 0.450 1 10 3 10 0 25 1 a5

HeﬁCTBHTeHBHaﬂ Cl1a HaXaTuss TOPMO3HBIX KOJIOAOK Ha OCh K nnsg BaroHoB

o011ero Ha3HaYCHHs TPHHUMAETCs 10 Tabmuue 7.2, Ui MPOMBINUICHHOTO TpaHCIopTa —

mo Tabdnuie 7.3.

Tabauna 7.2

ITomyBaron, Hyrymsre

LIEMEHTOBO3 4 8 Komnozu.

[Tnardopma, UyryHHbIE

KPBITBIH, 4 8

LmcTepHa Kommnozuir. 2 500 1540 850
YyryHHbIe 3500 2180 1240

Tonysaron 8 16 Komnosmy | 2200 1350 750
UyryHHbIe 3700 2 300 1300

Lcrepna 8 16 Kommosmw, | 2 500 1500 860

Tabmuma 7.3

o

FWWW
“‘ L
e

T210 1 cexuust (9) 7100/ 85200 4300/ 51600 1900 /22800
TO3 1 cexuus () 6000 /72000 2300/27600 1000/ 12000
ToOM7 13500/108000 9450/ 64800 5500/ 44000
TOM2 (9) 6000 /72000 3000 /36000 1300/ 15600
TOM1 (u) 6000 /72000 3000 /36000 1300/ 15600
TI'M6A 1 cexuus (1) 6750/ 54000 3400 /27200 1500/ 12000
TI'M4 (9) 6700 /53600 3400/27200 1500/ 12000
TI'M3 (9) 4900 /39200 2700/21600 1200/ 9600
TI'M23, TITM1 (4) 3800 /22800 2500/ 15000 1300/ 7800
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IIpooonscernue mabnuywt 7.3

TIK2 (1) 2200/ 17600 1400/ 11200 900 /7200

ONeKTPOBO3bI

IVKII-1A (u) 6400 /51200 3900/31200 1800/ 14400

EJI2 (u) 6900 /55200 4200/ 33600 2000/ 16000

EJI1 (9) 6900 / 82800 4200/ 50400 2000 /24000

26E2M () 7100/ 85200 4400/ 52800 2200/26400

J194 (9) 3800/ 60800 2400/ 38400 1200/ 19200

Tsrosble arperarbl

I152M, 1191, T193T -

STICKTPOBI3 YIPABICHIA HitH 4300/ 68800 2600/ 41600 1200/ 19200

MOTOpHBII AyMIKkap (1)

IID2M, 1121, I193T -

STISKTPOBOS YTIPABIEHES! Wi 1900 / 30400 1200/ 19200 500/ 8000

MOTOPHBII AyMnkap (k)

EJI10 — 35nexTpoBO3 ynpaBIeHHs

WJIA MOTOPHBII aymIikap (1) 2400 /38400 1500/24000 600/ 9600

TsroBele arperaTsl

OIIB1 - snekTpoBO3

VIIPaBJICHUSL, IU3EIIbHAT CEKLINSA

VJTH MOTOPHBI AyMrKap (1) 5000/ 80000 3200/51200 1500/ 24000

OIID1A, OIID2 -

3JIEKTPOBO3 YIPaBJIEHHUs,

AU3ENBbHAA CEKLMA HITH 4300/ 68800 2600 /41600 1200/ 19200

MOTOPHBII AyMIKap (1)

OIID1A, OII92 -

3JIEKTPOBO3 YIIPABJIEHHUS,

AU3ENIbHAA CEKLUS HITH 1900/ 30400 1200/ 19200 500 /8000

MOTOpHBIi1 AyMnKap (k)

JyMmkapbl

3BC50 (u) 3200/ 25600 2000/ 16000 1000/ 8000

6BC60 (4) 3700/ 29600 2300/ 18400 1100/ 8800

6BC60 (k) 2400/ 19200 1500/ 12000 700/ 5600

BC80, BC85 (1) 4500 /36000 2800 /22400 1400/ 11200

BC80, BC85 (k) 3000/ 24000 1900/ 15200 900/ 7200

2BC8S5 (u) 3500/ 42000 2200/26400 1100/ 13200

BC100 — 1 Bapuanr (1) 4200 /50400 2700/32400 1300/ 15600

BC100 — 2 BapuasT (1) 3600/ 43200 2200/ 26400 1100/ 13200
4100 2600 1300

BC100 — 3 BapuaHT (4) Ta00 / 44000 Y /28000 m/ 13600
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Oxonuanue mabauywt 7.3

2300 1500 700
BC100 — 3 papuanrt (k) S00 | 24800 m/ 16000 200 /7200
3800 2400 1200
2BC10S — 1 BapuanT (u) m/ 36800 o0 /23200 5/ 12000
— 2200 400 700
2BC105 — 1 Bapuant (x) 2BC105 29 51600 1_/ 13600 70 6400
— 2 BapHaHT 500 300 100
7200 4500 2200
2BC10S — 3 BapuanT (1) ﬁ/ 80000 E / 50400 500 /24800
4100 2600 1300
2BC10S — 3 BapuanrT (k) ﬁ / 45600 m /28800 m/ 14400
2BC180 (x) 2200 /35200 1400 / 22400 700/ 11200
TIpuvedanus.
1 Hax uyepToit mpuUBEACHBI 3HAUCHUS /I KPAHHUX OCCH TPEXOCHBIX TEICKEK AYMIIKAPA, MIOA YCPTOH A1 CPSAHCH OCH.
2 Hakatue KOJIOJOK B JyMIIKAPAX CICAYET YTOYHATH IO KOHKPETHOH MOAU(UKAIIHY.
3 JleHCTBUTENBHAS CHIA HAXKATAS TOPMO3HBIX KOJIOJOK HA OCh U BATOHOB KoJieH 750 MM nmpuHHMaeTcs no IlpaBunam
[TATOBBIX PACYETOB AT NOE3AHOM paGoTeI (T. 37).

7.3 VYnenpHas TOopMoO3Has cuna b, B H/T mpu KOJIOJOYHOM TOPMOKEHHUU

OTPEAETSETCS TI0 (hOopMyIIE:

b = i (7.3)

rae B, — nonHas TopMo3Has cuiia noes3na, H; P — pacueTHas macca JIOKOMOTHBA, T, Q —

Macca cocTapa (BaroHOB), T.

7.4 B nporecce TOPMOKEHHS! MOJHOE 3HAYEHUE TOPMO3HOM CHIIBI HE MOXET OBITh
peann30BaHO MTHOBEHHO. [10CTENEHHOCTH MPOLEcca HAMOIHEHUS TOPMO3HBIX LIMJIHHIPOB
YIPOIICHHO MOXKHO YYWTHIBATHCS UYepe3 BPEMsS MOATOTOBKH TOPMO30B K JCHCTBUIO B
CEKYH/IaX, KOTOPOE BEIYUCIAETCS O opMye:

dz'ic

by '

t, =d, (7.4)

rae dq, d; — k03(ppunmeHTsl, NpUHUMacMble 1o Tabmuue 7.4; i, — CIPAMIICHHBIH YKIIOH (B
npoguie u 1miaHe) Ui yueta yaeabHOTO CONMPOTUBIICHUS;, by, — yenbHas TOPMO3HAs CHJIa

moesna, H/T.
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200 oceit u MeHee 7 10,0
Capime 200 1o 300 oceii 10 15,0
Capme 300 oceit 12 18,0
IKopOTKIE COCTaBBI U3 HECKONBKUX BATOHOB

B JIETHU! IIEPHIOA 3 5,0
B 3UMHUI EpUOZ IPU TeMneparype Bo3ayxa Huxke 10 °C 4 6.5
[lonBrokHOM cocTas kKoseu 750 MM 5 7,0

7.5 [N NPOMBIIUIEHHOIO TPAHCIOPTA TOPMO3HBIE PACYEThl PEKOMEHIYETCS

BBIIIOJIHATE 110 MCTOAY YHCJICHHOM HHTCIrpalyyd ¢ y4€TOM MNOCTCICHHOCTH HAIIOJTHCHUSA
TOPMO3HBIX LIJMHAPOB. IIpM 3TOM 3HA4YeHWE PACUETHOU CHJIBI HAXKATHS TOPMO3HBIX
Konomok K, B H 3aBHCHT OT BpeMeHH, KOTOpOE MPOILIO OT HAdala TOPMOXKEHHS tp,
B CEKYH[IAX, ¥ OTIPEE/ISETCS IPOM3BEICHHEM JICHCTBUTEILHOM CHITBI HAXKATHS TOPMO3HBIX
konomok K B H Ha K03(QOUIMEHT HANOMHEHHS TOPMO3HBIX IMIMHIPOB K,. 3Ha4CHHE

ko3GdunuenTa k; A1 COOTBETCTBYIOIUX YCIOBUM MPUHAMAETCS 1Mo Tabnuuam 7.5 — 7.7

i 1o popmyde (7.5).

Tabnuna 7.5 — 3nauenue koxdduimenta k, 1 M0 ABHKHOILO cocTaBa 00IIIero

HA3HAYCHUA
0-3 0,00 0,00 0,00
3-6 0,20 0,15 0,02
6-9 0,45 0,35 0,25
9-12 0,65 0,50 0,45
12-15 0,80 0,65 0,60
1518 0,90 0,75 0,70
18 21 0,95 0,85 0,80
21-24 0,98 0,95 0,90
24-27 1,00 0,98 0,95
27-30 - 1,00 0,98
30 -33 - - 1,00
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Tabnuua 7.6 — 3naucHue ko>dduuuenTa k, Ans NPOMBINUIEHHOTO MOABIKHOIO COCTABA
¢ MMHEBMATHYECKUMH TOPMO3aMH

g qasa
tm, C
0,15
0,46
0,66
9-12 0,78
12-15 0,86
15-18 0,90
18- 21 0,93
21-24 0,97
24-27 0,98
27-30 1,00
30-30,4 -

Tabnuma 7.7 — 3naueHue ko3 dunrmenTa k; i MPOMBIIUIEHHOTO HOABMKHOTO COCTaBa
C JNIEKTPONHEBMATHYECKAMH TOPMO3aMH

i i

it

Jns obmerdyeHuss pacdeToB MO JaHHbIM B Tabnuiax 7.5 — 7.7 BbIBEIEHHI

3aBHCUMOCTH K; OT £, ¥ popMyria s onpeneneHus k, umeer oOwwuii BU:
ki=atd +bts+cty,, (7.5)

roe a, b, ¢ — xo3dduIenTs!, TpuHUMaeMbie mo Tabmmue 7.8; t,, — BpeMs OT Hayaia

TOPMOJKEHHS, C.

3Ta 3aBHCHMOCTH HeﬁCTByeT BO BPCMCHHM JI0 BBIXO/1A HA IOJIHOC 3HAYCHHAC HAKATUA

TOPMO3HBIX KOJIOAOK t,,4, OCTIE Yero k; Oynaer paBHO 1.
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Tabmunoa 7.8

TToaBMKHOI COCTaB OOLIEro Ha3HAYEHUS,

SKCTPEHHOE TOPMOXKEHHE, AInHa cocTasa S00 m 27,0 -0,0000358 0,0005630 0,048
To xe, 800 m 30,0 -0,0000194 0,0000535 0,049
[TonBIKHO# COCTAB ODIIEr0 HA3HAUEHUS,

ciy>xe0HOe TOpMOKeHHUE, [TnHa coctasa 500 M 27,0 -0,0000191 -0,0003430 0,060
To e, 800 M 33,0 -0,0000255 0,0007660 0,033

>

T TpOMBIIIIEHHBIH TOIBUXXHOM COCTaB ¢
MTHEBMAaTHUECKIM TOPMOKEHHUEM H UyTYHHBIMH

30,4 0,0000107 -0,0017300 0,076
KOJIOZKaMU
To ke, C KOMIIO3ULIMOHHBIMH KOJIOAKaMHU 30,0 0,0000237 -0,0025300 0,088
[TpOMBINIICHHBIH TOIBHKHOM COCTaB C
51K TPOITHEBMATHUECKIM TOPMOXKEHUEM 4,0 0 0 0,250

7.6 Ilpn MCIIONB30BAHWM TATOBBIX arperaroB ¢ MarHUTOPEIbCOBBIMH TOPMO3aMH
IIPUA 3KCTPEHHOM TOPMOXKEHUU CJICAYET YUUTHIBATh JOTIOJHUTEIBHYI0 TOPMO3HYIO CHITY

By, B H, ompeensieMyio B 3aBHCUMOCTH OT CKOPOCTH 110 SMIMPUIECKOI opmyIie:
By = 21940.¢0.0184-V (7.6)

TJ€ € — OCHOBAaHHE HATYPAIBLHOTO JIorapu(Ma; ' — CKOpPOCTb JBIKEHUS OE€3/1a, KM/4.

[TonHOE 3Ha4YeHME 3Ta TOPMO3HAA CHila HAOMpaeT yepes3 BpeMd t,,; = 4,6 ¢ nocne

HaJaja TOPMOXKECHHS, TIO3TOMY B JHAMa30HE BPEeMEHHU t,, oT 0 10 4,6 CEKyH] 3HAYCHHUS

1
YMHOXATh Ha — - tm.

7.7 YaeneHas TopMo3Hasi cuiia by B H/T mpm MCIONB30BaHUM TATOBBIX arperaroB
C MarHATOPETHCOBBIME TOPMO3aMH OTPEAEIAETCS MO (POPMYJIE:

— _Bm
bu =gy

(1.7)

rae By — mosiHas TOpPMO3Hasi CWJia NP MAarHUTOPEILCOBOM TOpPMOXeHMH, H; P —

pacueTHasi Macca JJOKOMOTHBA, T; Q — Macca cocTaBa (BaroHOB), T.
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8 Cuia Tru JIOKOMOTHBOB

8.1 3aBrcUMOCTb CWJIBI TATH JIOKOMOTHBA OT CKOPOCTH OMPEICTACTCS MO3UIMEH
KOHTpOJUIEpa (A1 TEIUIOBO30B), THUIIOM  BKJIIOYCHHS  JJIEKTPOJBUTATEICH W
OrPaHHYE€HUEM MATrHUTHOIO MO (A BJIEKTPOBO30B), KOIDOHUIMEHTOM CIEILUICHUS
Koineca M peneca. Penbebl  OOmKHBL cooTBeTcTBOBarh ['OCT P 51685, Jlns
IIPEABAPUTEIIbHBIX TATOBBIX PACUETOB JOIMYCKACTCS MCIOJIBb30BATh PACUCTHBIE TSATOBEIC,
TOIUTUBHBIE M TOKOBbIE XapaKTEPUCTHKH, MPUBEICHHBIC B paszaene 15.

8.2 Ha HauvayipHBIX yYacTKax TATOBBIX XapPAaKTEPUCTUK MAaKCUMAaJbHOE 3HAUCHUE
CHJIBI TATH OTPAHHYMBACTCS, KAK MPABHJIO, CLEIUICHAEM PENIbCa U KoJieca (BEIMYUHOH Fy,).
3HaueHne Kox(pduieHTa cuerieHus ¥ IS pa3HBIX TUIOB JOKOMOTHUBOB H yCIIOBHIA
SKCIUTyaTallK Onpeaessercs mo Gopmyiie:

= —b¥ .
Y= aT+Cxp+dg/V Cy V, (81)

TIo€ Ay, by, Cy, dy, ey — K03DOHUIUCHTEI, MpuHEMaeMble 1o Tabnuie 8.1; V — ckopocts

JIBIDKCHHMS 110€31a, KM/4.

TeruTOBO3bI MPOMBILLIEHHOTO TPAHCIIOPTa 0,250 | 80 [100,0 [ 20
[TpOMBIILIEHHBIE 3IEKTPOBO3BI TIOCTOSHHOTO TOKA

Ha MOCTOSTHHBIX MyTSIX 0,225 7,2 | 100,0 | 20

Ha MepeIBUKHBIX MyTIX 0,010 | 54,0 | 250,0 | 21 0
[[pOMBILIIEHHBIE 3JTEKTPOBO3bI IEPEMEHHOTO TOKA

Ha ITObE3AHBIX My TAX 0,228 7,0 53,0 3 0
Ha TIOCTOSIHHBIX My TAX 0,210 7,0 53,0 3 0
Ha [EPENBIKHBIX MY TAX 0,010 | 54,0 | 250,0 [ 21 0
TennoBo3sl TO10 0,118 4,0 22,0 1 0
ITpyriie MarucTpaibHbIE TETUIOBO3BI 0,118 | 50 [ 275 1 0
MarucTpanbHbie 3IEKTPOBO3bI HOCTOSIHHOTO TOKA 0,250 | 8,0 (1000 | 20 0
MarucTpasbHbIe 3JI€KTPOBO3bI IEPEMEHHOTO TOKA 0,280 | 40 [ 50,0 6 | 0,0006
TemnoBo3sl kosien 750 Mm 0,200 10,0 | 100,0 12 0
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8.3 Ilpy mBwKeHWH JOKOMOTHBA HA PAacYeTHOM W TPyAHEHIIEM HOABEMAax TpU
TEMJIOBO3HOM TAre B KPUBBIX YYacTKax MyTH paauycoM MeHee 800 M, a mpu 3IeKTprIecKoi
Tare — MeHee 500 M koapduuuent cuennenuss ¥ cHwkaercs 10 3HadeHHs g, KoTOpOE
onpeaengercs no Gopmyie:

_ hytmy-R
Y = el 82)

e hy, My, Ny, Zyp— K03QOUIUEHTHI, MPUHAMAacMbIe 0 TabmiLe 8.2; ¥~ koaddument
CUEIUIEHU;, R — pajinyc KpUBOM, M.

Jns y3koii konenm B Qopmyne (8.2) BMECTO BTOPOrO0 MHOMWTEINS, BHIPAXKEHHOTO
JpoOBI0, TPUHUMAIOTCS 3HAYECHUS TIpU paguycax, M: 200 — 091, 150 — 0,89, 125 - 0,87,
100 - 0,85, 75 - 0,82, 60 — 0,80, 40 — 0,75.

Tabnumna 8.2

|

TU ¥ PajiiyC KpHBOH Zy 1
TennososHas Tsira, panuyc meHee 800 M 0 3,50 400 3,0
[DnexTpuueckas Tara, paguyc Mesee 500 M 250 1,55 500 1,1

8.4 KacarenmpHas cuima TsArw jJokoMoTwBa F, B H Ha ydacTkax OrpaHMYeHHS IO
CLEIUICHUIO OIPEeAEseTCs 10 (hopMyIaMm:

a) JJISL IPSIMBIX YYaCTKOB YTH
F, =P, (8.3)

rae P., — cienHoi Bec JokoMoTHBa, H; ¥~ k0ophHUIUEHT CUeTUIeHHS.
cn

0) 1St KPUBEBIX YHaCTKOB ITYTH (C YUETOM YCIIOBUH B 8.3)
Fi = By ¥R, (8.4)
rne Py — cuennoii Bec noxomoruBa, H; % — KOO(Q(HUMEHT CHEMICHHS B KPHUBHIX

y4acTKax ITyTH.

IIpumeyanue — CuenHoll BeC MaHEBPOBBIX JIOKOMOTHBOB, €CJIH 3TO KOHCTPYKTHBHO
MPeNyCMOTPEHO, MOXKET ObITh YBEIUUEH 38 CUET YKJIAAKH CHELMANbHBIX [UIHT, IPYTHX TATOBBIX CPEACTB —

3a CYET MACChl IEPEBO3UMOTr0 IPy3a.
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OKcruTyaTauys TEIIOBO30B JOJDKHA TIPOM3BOAMTHECS Ha CKOPOCTSX BBIIE CKOPOCTH
BbIXOZa (Ha JAHHOW MO3UIMK KOHTPOJJIEpA) HA ABTOMATHYECKYIO XapaKTepUCTHKY V, B
KM/4, KOTOopast OTpeAeIsieTcs mo Gpopmye:

_0367-7N
Vo = 9.81-%-P (8.5

rae 7 — kK03QPUIUEHT MPUOIMKSHUS PEaTbHOM TATOBOM XapaKTEPUCTHKH TEIJIOBO3a K
UaealbHOl; N — MOITHOCTE JIOKOMOTHBA, KBT; ¥ — K03 HIMEHT TATH /IS TEMIOBO30B;

P - pacucTHasd Macca JIOKOMOTHBA, T.

Koapduimert taru #; And cpeaHHX YCIOBHH SKCIUTyaTallMM MPHHAMACTCA B
pasmepe 0,14 npu snekrpuueckoii nepegaye u 0,19 — npu ruapaBIMYECKO, a PH YACTHIX
penbcax cootBercTBeHHO 0,18 1 0,25. KoaddummenTs! npubmkeHns peaabHOM TATOBOM
XApPaKTCPUCTUKH TEIUIOBO3a K MICAbHOW 77, 3HaueHUs V, w N [Uid TEIIIOBO30B,
NPUMEHSFOLIUXCS
Ha MPOMBILIJICHHOM TPAHCHOPTE B HOPMAILHBIX YCIIOBHAX JKCIUIyaTallid, IPHUBEJICHBI B
tabmuue 8.3. B oToif ke Tabnuile NpUBEICHBl 3HAYEHHS pacyeTHOM Macchl P |

MAaKCUMaJIbHOM KOHCTPYKIIMOHHOM CKOPOCTH Vyyp, TEMIIOBO30B.

Tabnuua 8.3

TTK2 28 0,58 162 60
TI'M1 46 0,60 294 60
TI'M23 44 0,60 368 60
TITM3A 68 0,62 552 70
TT™M4 80 0,63 552 55
TITM6A 90 0,64 883 80
TOM1 120 0,70 9,0 736 90
TOM2 120 0,70 11,0 883 100
T33 -1 cexums 127 0,70 20,5 1472 100
TOM7 180 0,73 10,3 1472 100
T210JI- 1 cekrms 130 0,75 23,4 2208 100

* [1pu MAHEBPOBOM PEIKHME.

INpumeuamne — CuenHoli Bec Py 7noxomoTHBOB Konmew 750 MM cocrasmger, 1. TY2 - 3175,
TY3 —-32,9, TV4 - 20, TV5 — 24, MAKCHMAIIBHASL CKOPOCTH 50 KM/4.
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8.6 KacareneHas cuna Tarm TemnoBo3a F, B H g aBTOMarm4eckoi

XapaKTEPUCTUKU MOKET ONPeJeISIThes Mo (opMyJie:

Fe = 9.81. 2212 (8.6)

rae 77 — Ko3pPuuueHT npubIMKEHUS peanbHON TATOBOW XapakTEPHCTHKU TEIIOBO3a K
HAeaTbHOM; N — MOIMHOCTH JIOKOMOTHBA, KBT; V — CKOPOCTH ABMIKEHUS, KM/U.
8.7 YnenpHas kacarenbHas cuia Ty B f, H/T onpenensercs no ¢popmyae:

Fi
Q+pry’

fi = 8.7)

raoe F, — xacarensHas cwia Taru, H; Q + P — pacyeTHas Macca JIOKOMOTHBA M Macca

COCTaRa, T.

8.8 Ilpm oskcnIyaTanyy TEIUIOBO30B M TAIOBBIX arperatoB ¢ JIM3elbHBIMH
JBUTATEIsIMH B aTMOC(EPHBIX  YCIIOBHSX, OTIHYAIOIIMXCA OT  CTAaHJAPTHBIX
(TeMmeparypa HapyXHOro Bo3ayxa ty, — 20 °C u Bbime, atMochepHoe napienue He,p,
ke 1013 rlla (760 MM pr. CT.)), CIEAYET YYUTHIBATh CHIDKEHHE CHJIBI TSATH

JIOKOMOTHBOB KO PUIIUEHTOM K, OTTPEALTAEMBIM IO (hopMmy.ie:
ke =1—kp—ky, (8.8)

rae k,, — K03(Q(HUIMEHT, YUYUTHIBAOMNNA CHIDKCHUE MOIMHOCTH AHM3ENs OT H3MCHEHHS
TEMIIEPATYPhl HAPY)KHOTO BO3yXa, k, — KOI(QQUIMEHT, YUMTHIBAIONIMI CHIDKEHHE

MOIIHOCTH JH3e/S OT H3MEHEHHUS aTMOC(EPHOTO IABIICHHS.

Kosdpummentst k., u ky, npunuMarorcs mo tadmuue 8.4.

Pacuernple  atMocepHBIE yCIOBMS VIS JIETHETO M 3UMHENO TEPUOIOB

YCTAHABJIMBACT TPAHCIIOPTHOE MOAPA3ACIICHUE TIPEIPHSITHS.

Tabnuna 8.4

Ve
i

i ‘

27150 TAMI 0 0,030 | 0,060 | 0,061 | 0,046 | 0,030 | 0,015
M753 TIM3 0 0,017 | 0,034 | 0,045 | 0,034 | 0,022 | 0011
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2J1100 | TD3,T37 0,045 | 0,000 | 0,105 | 0,078 | 0,051 | 0,025
2000, 1

117145, L, 132, 0,050 | 0,100 | 0,115 | 0,086 | 0,057 | 0,028
7150 T310

8.9 Ilpu sxcrTyaTamyy JIOKOMOTHBOB C OONBIINM CPOKOM CIIyKObl MM HOBBIX

C YIETOM HX H3HOCA B IEPCIEKTHBE TPAHCIIOPTHEIM MMOAPA3ACICHAEM IIPEAIPUATHS MOXKET

YCTaHABIIMBATECS TIOHMKAROMMN KO3(GGUUMEHT, YUINTHBAMMANA CHIDKEHHE MOMIHOCTH

JU3eNs (CHIDKCHUE CUIIBI TSATH). B TpemBapuTeNbHbIX PacdeTax ITOT KO3 (PHIMEHT MOXKET

ObITh puHAT 0,95.

47



9 Onpeaesienne Macchl COCTaABA MOE31A

9.1 Macca coctaBa moe3ga Q B TOHHAaX TPH TEMIOBO3HOW TATE OHPEACNACTC
M3 YCIOBHS JBHJKEHHs MO€3[a ¢ MOCTOSHHOM PacyeTHO-MHHHMAJBHON CKOPOCTBIO HA
pacyeTHOM (PYKOBOSIIEM) YKJIOHE Ha MOABEME 110 (hopMmyIe:

9.81 36‘7/—'"'1\’— (Wh+ip+Wyo+ Wi+ Wy +Won+Wen ) -P

Q= P , 9.1

Wo' +ipHWyo+Wim +Wp+Wep+Wen

rae 77 — ko3(huIMenT MpuONHKCHUS PEabHON TATOBOM XapaKTEPHUCTHKH TEIIOBO3a
K MaeanbHOd; N — MOIIHOCTL JIOKOMOTHBA, KBT; V;, — pacueTHO-MUHMMAJIbHAA CKOPOCTh
JBWKCHHAS IOKOMOTHBA, KM/4; W — yJIeIIbHEIE COMPOTUBICHUA IBIDKCHHIO MO pasiesiam 4
1 5 (C COOTBETCTBYIOUMMH HHAeKcamH), H/T; i, — pacueTHbIi (PYKOBOISIIHI) YKIIOH HA

mogseme H/T, (%o); P — pacueTHas Macca IOKOMOTHBA, T,

WITH B YIIPOIIEHHOM BHJE:

9813870 N_p

Q= - 92)

Wo +ip+Wro+Wem +Ws +Weg +Wen,

3navenms V, nns TennorosoB B (opmynax (9.1, 9.2) npuHMMAcTcs HE MEHEe
CKOPOCTH BBIXO/Ia HA aBTOMATHYECKYIO XapakTepUCTHKY V. 3HAYCHUS W IIPHHUMAIOTCS
It ckopoctH V.

Bo3MO>KHOCTB MTPHMEHEHHS! GOJBIIeH MacChl COCTaBa 03/ UK OONBLINX YKJIOHOB
3a c4eT HCIIOIb30BAHWS KWHETHYECKOM JSHEPTHM II0€3/a CICAyET HMPOBEPATH TATOBBIMU
pacueramu U B coorBeTcTBHE TpeboBanmsiM CIT 37.13330 u CIT 119.13330.

9.2 Macca cocraBa noe3fna @ B TOHHAaX HPH DJIEKTPOBO3HON TATE OMPEAEISETCS
U3 YCJIOBUS JIBMKEHMS MOE3/a € TOCTOSHHOM PpacdeTHO-MHHMMANBHOH CKOPOCThIO V7,

Ha PYKOBOJSIIEM TIOBEME iy, TIO hOPMYIIE:

_ Frp= (W +ip+ Wy + Wi + Wy +Wep+Wer) - P

Q 93)

W +ip+Wyo+ Wi + W+ Wes +Wen

rac ka — PacuYCTHOC 3HAYCHUC KaCaTeJIbHOW CHUIIBI TATH JIOKOMOTHBA TMpru  pacyCTHO-

MUHMMAaNBHO# ckopoctd, H. OctansHbie 0003HaueHus Te Jke, uto 1 B opmyie (9.1).
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3uayenus P, V,,, Fy,, 1 Apyrue napaMeTpsl Iy 3JIEKTPOBO30B IPHUBEICHEI B TAOIHIIE
> Yps Ukp py

9.1.

Tabnuna 9.1

IVKII Tlocrosinueiii | 80 20,2 180500 70 280 235
EJ12 Ilocrostaumiit | 100 28,0 225600 65 250 205
El Ilocrostaumiit | 150 28,0 338400 65 250 205
13Eu 21E | Tocrosinueiit | 150 25,6 338400 65 190 148
26E2M TloctostHueit | 180 25,5 407100 65 304 264
I192M Tlocrosinueiii | 368 28,0 814200 65 335 300
1151 IlocTostHHBI | 368 28,0 814200 65 335 300
53T TlocTosiHEbIA | 372 26,5 961400 65 335 300
J194 Ilepemennniii | 94 25,0 245300 85 380 340
J100M Ilepemennniii | 100 26,5 255100 70 315 265
HIT1 Ilepemennbiii | 368 25,0 1049700 65 — _

EJI10 TlepeMeHHBIH | 360 23,0 922100 65 500 445
OII31 Ilepemennsiii | 360 27,0 922100 65 560 476
OIl32 Ilepemenneiit | 368 25,4 961400 65 330 300
OIIB1A Ilepemennsriit | 372 25,0 941800 65 330 300

9.3 Ilpm npoBepke MacCy COCTaBa CJieyeT CUUTATH ONPEACIUBLICHCH, €CIH
CKOPOCTD JIBIDKEHHS B KOHLIE IIPOBEPAEMOTO MOIbEMA MOy YHIIaCh PABHOM MITH HECKOJIBKO
6omnee pacyeTHON CKOPOCTH /I NAHHOW CEpUM JIOKOMOTHBA. B OTACNBHBIX CIy4Yasx it
SKCIUTyaTUPYEMBIX IIYT€ll B 3aBUCHMMOCTH OT MECTHBIX YCJIOBHM Pa3pelaeTcsl BHIXOIHYIO
CKOPOCTb CO CKOPOCTHBIX MOJBEMOB CHUXKATh (B 3aBUCMMOCTM OT BHOA TSATH U
JIOKOMOTHBA), HO BO BCEX CIyYasx MPOTHKEHHOCTH MYTH, TPOXOAMMOIO CO CKOPOCTHIO
MEHBIIEH, Y€M PacUeTHAs, HE JO/DKHA npeBbiarh 500 M. OTCTyTIIEHHE OT TOM BeTMUHHEBI
MOKET OBITh DOIMYLIECHO € pa3perIcHAss PYKOBOACTRA TIPEAMPHUSITHS IPH HAIMYKMH PE3EPBOB
MIPOMYCKHOH CIIOCOOHOCTH M COOMIOACHHM YCTAHOBIICHHBIX HOPM MO HATPEBY TSTOBBIX
IIEKTPUUESCKIX MALIKH.

9.4 Tlomy4ueHHy!0 Maccy cocrasa [0€3/a CIeIyeT MPOBEPSTh HAa TPOTAHHE ¢ MECTA,
HA HENPEBLILICHHE JIMHOA IO€3[a JUIMHBL [IPHEMO-OTHPABOYHEIX MYTEH, a Taoke Ha

TIeperpeB TATOBBIX AJIEKTPOJBUTATENCH.
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Ilpy BBIIOIHEHHM TATOBBIX PACYETOB CIEAYET YYMTHIBATH TO, YTO Macca COCTaBa
(KONMMYECTBO BArOHOB) HA METANIYPIUUECKHX M APYTMX IIPOM3BOACTBAX JOJDKHA
YIOBJIETBOPATh TEXHOJNOIWH TPOW3BOACTBA — Macce Ipy3a B OAHOBPEMEHHON mojade
(Hampumep, NpM 3arpy3ke ITUXTHI), KOJMYECTBY BAarOHOB IO CIMB JKHAKUAX T'PYy30B
(HampuMep, 4yryHa, IUTaka) W T.0. J[Ns OMacHBIX IPy30B M IPOH3BOJACTB HEOOXOAUMO
TaKKE YUUTHIBATH IOCTAHOBKY B COCTAB BATOHOB MPUKPHITHSL.

9.5 IlpoBepka Macchl cocTaBa mnoe3ga @ B TOHHax Ha TPOraHME C MecTa
BBITIOIHAETCS MO YCIOBHIO:

a) JJIs TIOABMDXKHOT'O COCTaBa 001IEro Ha3HAUCHUS

Q<ime _p, (9.4)

1 F,, — PACICTHOC 3HAUCHHUC KACATEITBHON CHIIBI TSTH JIOKOMOTHBA TPH TPOTaHHH T10€31a C
mecTa, H; Wypp— YIEIbHOE CONPOTURIICHUE NBUXKEHMIO 1OE3/1a IIPM TPOraHUH ¢ Mecta, H/t

(o pazneny 6); P — pacueTHas Macca JOKOMOTHBA, T.

0) JU1sl TPOMBILIZIEHHOTO MOABHAKHOTO COCTaBa

Q<—m __p 9.5)

100-a+Wpp

Ile @ — YCKOPEHHE T0e3/a MpPH TPOTaHMM ¢ MecTa, M/c’, mpuamMaemoe pasasM 0,05 mpH
BBIBO3HOM pabote u 0,10 mpn MaHeBpoBoii padoTe. OcTambHbIe 0003HAYCHHUS TE XK, UTO U B
dhopmyie (9.4).

JUIs KapbepHOTO TPAHCIIOPTa HEOOXOMMMO 00ECIICUNTh TPOTAHHE II0E3/1a C MECTa Ha
pacdeTHOM (PYKOBOJISIIEM ) YKIIOHE Ha ITOTBEME.

3Ha4YCHUs CWJIBI TATH JIOKOMOTHBOB IIPH TPOTAaHMM C MECTA IIPU HOPMAJBHBIX

R

103 000 HIT1 1177 200
196 200 EJI10 1 177 200*

VCITOBHAX DKCIUTyaTalliy PUHAMAIOTCS 1o Tabymre 9.2.

Ta6bnuma 9.2

TTK2 82 400

TTM1 135 400
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TT™M23 129500 |EJI2 294 300 OII21 1177 2 00*
TTM3A 219700 |EJ1 441 450 01192 1177 200*
TTM4 23540 13Eu21E 441 450 OII33, 4 80 000*
TI'M6 259900 |26E2M 529700 OIID1A 1177 200*
TOM1 347200 [II92M 1079 100* | Kones 750 mm:

TOM2 347200 [IID1 1079 100* | TY2, TV3 83300
TOM7 494 400 |II23T 1177 200*% | TY4 52900
T33 — 1 cexuus 285500 |94 313 900* TVY5 70 600
TO10JI - 1 cexuus 374700 |A100m 323700

* 3HAUCHHUS MPHUBEICHBI IIPH MOTHOH HArPY3Ke MOTOPHBIX AyMIKAPOB.

9.6 Tlone3Has [UTMHA TPUEMO-OTHPABOYHBIX MYyTEH JOIDKHA ObITH OOJBINE JUTAHBI

nmoesga ¢ yud€TOM HCETOYHOCTU C€ro YCTaHOBKU U BO3MOKHOCTH BOCIPUATHSA CUTHAIA

MaUIMHUCTOM. [[JTMHBI IOKOMOTHBOB M BarOHOB ITPUBEACHBI B Tabimue 9.3.

HpI/IMe‘IaHI/Ie — ITone3Has anvHa JKEJIE3HOOOPOXHOI'O ITyTH — YaCTh ITyTH, OTPAHUYCHHAsT!

— IpU HaJWYUU CBETO(POPOB M IJIEKTPHUSCKONH H3OJSILUM SKENE3HONOPOXKHOTO MyTH: C OJHOM

CTOPOHBI — BBIXOAHBIM (MapUIPYTHBIM, MaHEBPOBBIM) CBETOGOPOM, € JPYroi — H3ONUPYIOLIUM CTHIKOM

MyTEBOIO YYacTKa PEIbCOBOM LeMy,

— mpu OTCyTCTBMM CBETO()OpOB (IPU HAIWYMA TPYNIOBBIX BBIXOAHBIX CBETO(OPOB) H

SHGKTqueCKOﬁ H30JLIOMH JKEJIC3HOAOPOXKHOTO IIYTU — HU3OJUPYIOLUHUMHU CTBIKAMU ITyTEBOrO Yy4YacTKa

PeIBCOBO LIEMH;

— [IPpU HAJIMYUH CBeTO(l)OpOB 1 OTCYTCTBHUHU 3 JICKT] puqecxoﬁ M30JIALMH KEJIC3HOOPOXKHOTO MyTU! C

OJTHO¥ CTOPOHBI — CBETO(GOPOM, ¢ APYTOi — MPENENBEHBIM CTOJIOHKOM;

— OPH OTCYTCTBUM CBETOQOPOB M DIIEKTPUYECKOM H3OJSILAH KeJIE3HOAOPOXKHOIO MyTH —

npeaciabHbIMH cronbukamu ¢ obenx CTOPOH.
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TIM1 10,0
TI'M23 9,0
TI'M3 13,0
TI'M4 12,6
TI'M6 14,0
TI'MA40 11,3
TOMI, TOM2, TOM3, T3 — 1 cexuust, TO10JI — 1 cekius 17,0
TOM7 22,0
TOMI12 16,0
IIKII 11,0
IVKII 12,2
EJI2 13,8
EJI1 21,3
13E, 21E 22,0
26E2M 21,5
I192M, 1131, II133T 51,3
H194 16,4
EJI10 52,3
OII31 55,2
OI132, OII31A, OIT216 51,3
BocpMHOCHBIE TONTyBarOHBI MATHCTPANIbHbIE 20,0
YeThIPEXOCHDBIE BATOHBI MATHCTPAIbHBIE (TTOJIYBArOHbI U IIAT(HOPMBI) 14,0
YerbipexocHbIE IIUCTEPHBI U JyMITKapbl MariCTPaJIbHbIC 12,0
Jymmxapet 3BC50, 6BC60, BC85 12,0
Jymnkapet BC80, BC82 14,0
Jymnxaper BC100 16,0
Hymnkape: 2BC105 15,0
Jymnxkapet 2BC140, 2BC180 17,6
* JUIHHBI €JHHHI TOABIDKHOTO COCTABA PEKOMEHAYETCS YTOUHATh NPH BHIOOPE KOHKPETHOH MOuHKaIIH.

9.7 TIpoBepka Macchl COCTaBa MOE3a HAa MEPErpeB TATOBHIX JIEKTPO/BHIATENCH

JIOKOMOTHBA IMPOU3BOAUTCS IPHU BLINMOJHCHHUHA TATOBBIX pacyCTOB.
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10 OrpaHnyeHns CKOPOCTH M PELICHAE TOPMO3HOM 331291

10.1 TTomy4eHHBIE IO TArOBBIM PAcyeTaM CKOPOCTH JBIDKCHMS MOE3TOB JOJKHBI
o0ecmeynBaTh OCTAHOBKY MOE3[a MMCIOIIMMCS TOPMO3HBIM 00OpyIOBaHMeM B JIH000M
MOMEHT JBIDKCHHUS O€3 HMPEBBILIEHUS PACYCTHON JUIMHBI TOPMO3HOTO MYTH M HE JIOJKHEI
IIPCBHIMIATE MAKCUMAJIBHEIX CKOPOCTEH B HOPMAJIBHBIX YCIIOBHUAX, YCTaHOBIEHHBIX B CII
37.13330™:

— 80 kM/9 — no myTsim kateropuu [-i; 40 kM/4 — o myTaM Kateropuu [1-m;

— 25 xM/4 — no yTsim kareropu 1I-11 1 IEpeABMIKHBIM COSAMHUTEIBHBIM MYTSIM,
10 KM/9 — IO COCAMHUTEIEHBIM ITyTSIM;

— 5 KM/9 — 110 IOTPY304HO-Pa3rPy30UHbIM MY TSM;

— 3 XM/4 — IO PEMOHTHBIM H OTCTOMHBIM MyTSIM H TIPY BBE3/C B 3AAHUS.

Kpyrusna cryckoB B mpenenax MOAX0O0B K MOTPYy30YHO-PAsTPy30YHBIM (PpOHTaM
IpU ABIDKEHHW Toe3[a (IM0/1aud) BaroHaMW BIEPEA C BHIKIFOYEHHBIMH TOPMO3HBIMH
CPEACTBAMH BAarOHOB OMPEAENAETCS TOPMO3HBIMH pacderamu. [Ipw 3TOM momKHA OBITH
o0ecreueHa OCTaHOBKA BaroHOB TOPMO3HBIMHU CPEICTBAMH JIOKOMOTHBA Tiepen (poHTOM
IIpA CKOPOCTH J[BIDKCHHMS B HA4Yajle TOPMOXKEHHs 25 KM/4. B TpyAHBIX YCIIOBHAX
JOTTyCKaeTcsl CKOPOCTh B HavYaJle TOPMOXEHUS MPUHAMATL 15 KM/4, a B 0000 TpPYAHBIX
yeaoBusx — 10 km/4.

KpoMe Toro, mo ycnoBusm obOecreueHHs Oe30TmacHOCTH [BHXKEHUS CIEAyeT
YUYHUTBIBATE HOMYCKAEMBIE CKOPOCTH JABIKECHHS MO KPUBLIM B 3aBHCHMOCTH OT pajuyca H
BO3BBIIIEHHS HAPY’KHOTO PENbCa, MO CTPENOYHBIM MEPEBOJAM B 3aBHCHMOCTH OT HX
KOHCTPYKLMH, MO Harpy3kaM HA MOCTOBBIE COODYXKCHHS, a TAKKe KOHCTPYKLIUOHHBIC
CKOPOCTH JBIDKCHHS HOJBHXKHOIO COCTABA, 4 JUI CHEHUAIBLHOTO MOJBHJKHOTO COCTaBa
— CKOPOCTH, YCTaHOBJICHHBIE MTPABMIIAMHU TEXHHUYECKOI SKCILTyaTallin).

Ha npoMBIIUICHHOM TPAaHCIIOPTE CKOPOCTh MOE37a U €ro TOPMO3HOE 000PYAOBAHHE

JOJDKHBI 00ECIEUNTh OCTAHOBKY NOE3/1a Ha PACCTOSHUH, HE NperbimaromeM 300 M.
Hpumeqal-n/le — Ha TIOABE3AHBIX U COCNUHUTEIIBHBIX MyTAX MPU MOC3AHOM MNOPAAKE ABUXXECHUA U

npuMeHeHnd cooteerctByromux cpeacrs CLIB (curHammsauus, ueHTpannsauusi, OJOKHPOBKa) JJIMHA

TOPMO3HOT'O MYTH MOXET YCTaHaBIMBATLCA TPAHCHOPTHLIM NMOAPA3AENEHHEM NPEANPUATHS 110 HOPMaM,

MPUMEHAEMBIM Ha OOLIel CeTH XKeJe3HBIX JOPOT.

® JlonyckaeMble CKOPOCTH JBKEHHA B TPY/IHBIX H 0CO00 TPY/IHBIX YCTOBHAX CHIDKAIOTCS TIO HOPMAM, MPHBEICHHEIM B 3TOM
CBOJIC TIPABHUL.
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10.2 Tlonmy4eHHBIE CKOPOCTH IBHXKEHWSI B KPHMBBIX YyYacTkax MYyTH HEOOXOAMMO
CPaBHUTh C MAaKCHMAJIbHO JIOMYCKAEMBIMH CKOPOCTSIMHM, TMOJYYEHHBIMH TIPH pacderax
MapaMeTpoB KPHUBBIX, 4 TAKKE ¢ MHHAUMAIBHO JOMYCKACMBIMH CKOPOCTSMH JIBVDKCHHS
IPY30BBIX ITOE3/I0B U TIPH HEOOXOJUMOCTH YTOYHHUTD TATOBBIE PACUETHI.

ITpy NpEBBIIIEHAN MaKCHMAaJIbHO JIOMYCKAEMBIX CKOPOCTEH B KPHUBHIX B TATOBBIX
pacdeTax ClEeAyeT 3a/aTb OrPaHHYEHUE CKOPOCTH, & €CJM MHUHMMAIIbHO JOMYyCKaeMbIe
CKOPOCTH TPY30BBIX MOE3J0B (B TOM YHCIE pPaCUECTHO-MUHUMAIbHAA CKOPOCThH IS
OMPEAETICHHOTO JIOKOMOTHMBA) HE JOCTMIHYTHI — CHU3UTb MAacCy MO€3/a WM YBCITHIHTH
CHJIy TATU (TIpUHATH GONee MOIIHBIN JIOKOMOTHB, TIPUMEHUTD JBOMHYIO (KPaTHYIO) TATY
WM HoATajnkuBaHue). Taioke B 3THX CIydasX MOTYT ObITh IEPECMOTPEHHI MapaMeTphI
IUIAHA U MPOJOJIBHOTO MPO(QMIIL IMyTH, a TAKKe NPUMEHEHBI PAa3HBIE MAcchl MOE3I0B B
YETHOM M HEYETHOM HAIPABICHHUAX C YYETOM PAlMOHANBHOCTH NPHHUMAEMBIX MPOSKTHBIX
PEILLCHUI — [10 ONTUMAJIBHEIM TEXHUKO-3KOHOMUYECKUM IOKA3aTEeIIsIM.

10.3 Omnpepenenre MaKCUMAITBHO AOMYCTUMBIX CKOPOCTEH JIBIDKEHUS MO YCJIOBHAM
TOPMO)KEHUSI PEKOMEHIYETCS BBINONHATh YUCICHHOH MHTErpalyeii ¢ MOMOIIBIO
MIPOTPaMMHBIX CPEJACTB, MOBBINAIOIINX TOYHOCTH M JAOCTOBEPHOCTH PACUETOB, & TAKKE
3HAUMTENBHO COKPALLAIOIINX TPYA03aTPaThI.

IIpuHAB, 4TO B MHTEpBAIE BPEMEHN At PaBHOACHCTBYIOMIAS CHIA HE H3MEHSIETCA,

YMEHBIIEHHE CKOPOCTH AV NPU TOPMOXKEHHH MOXKHO ONPEAETUTH Mo GopMmyite:
4V =— (10.1)

rae r — odmas yaensHas TOPMO3Has cria rmoe3zaa, H.

3nadenue r B H/T onpenensercs cyMMoi yAeIbHON TOPMO3HOM CHUTBI moe3na by, u
VIENBHOM TOPMO3HOH CHJIBL, KOTOPAsk pealu3yeTcss MarHUTOPEIbCOBBIME TOPMO3aMH by ) 1
IpUHAMAaeTCcd Uil HadaibHOM ckopoctw V. Tlocme ompenenenmss AV Berumcnaercs

HHTEPBAI MPOHAEHHOr0 MyTH AS B MeTpax mo Gopmyie:

AS ="z (10.2)

Pacuetsl moBTOpsIOTCA M0 MoMeHTa, korma V, —AV < 0. Takum oOpasom

BBEIUUCIISICTCSA HyTB S N KOTOpblﬁ HpOﬁﬂ,eT Ioe3q OT Hayala TOpMO)I(eHI/UI J0 OCTAHOBKH.
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W3meHsis HAdaJbHYK CKOPOCTh, HAXOJAT €€ 3HA4YeHHe, NPM KOTOPOM IIOMHBEIA MHyTh
TOpMO>keHUS He npeBbicuT 300 M. BhHINOJHWB PacyeThl MPU HECKOJIBKUX 3HAUCHUSX
YKJIOHOB, TIOJIYYaroT 3aBUCUMOCTh MakCHMAJIBHOM CKOPOCTH MO YCJIOBUSIM TOPMOXKEHHUS OT
YKIIOHA.

PacueTsl pPeKOMEHAYETCS BBIIOJHATH T BCETO JHMala3oHa YKIOHOB, IIOKA
HavJabHasA CKOPOCTb HE IPEBBICUT KOHCTPYKIIMOHHYIO CKOPOCTh ITOABHXKHOT'O COCTaBa.

ITocne BBOAA HCXOMHBIX MAHHBIX W BBIUMCICHMH B pacyeTe HaXOIAT MOMEHT
JOOCTIDKEHHS. HYJIEBOM CKOPOCTH W, M3MEHSS HA4YalbHOE 3HAUCHHE CKOPOCTH, HAXOIT
TaKyIO €€ BENUYNHY, TPH KOTOPO#t IyTh TOPMOSKEHKS JOCTUTHET, HO He MPeBBICUT 300 M.

PCBlebTaTbl 3aBUCUMOCTU CKOPOCTH OT YKJIOHA, IIPU KOTOPBIX IYTh TOPMOXKCHUA HE
npesbituaer 300 M, 3aHOCAT B TaONWIy W CTPOST MO 3THM HaHHBEIM rpaduk V = f(0).
HoGaBuB Ha rpaduke JUHNIO TpeHIA (JIMHEHHAS aTMPOKCHMAITHS), TIONYYaioT ee (hopMyTy
— KO3((UIUEHTHI aNMMPOKCHMALMK, KOTOPbiE MCHOIB3YIOTCS IIPH BHIOJIHEHHH TATOBOTO
pacuera (Hanpumep, y = 0,6429x + 52,89, To ecTh HCIIONB3yeTcs HOpMyIia OrpaHHYEHHS
MaKCHMAJIBHOH! CKOPOCTU Vi = Ay § + Ppay = 0,62429i + 52,89).

Jns  gBWOKEHWs To0e€3la B NpAMOM W OOpAaTHOM HANpPABIICHHUSX PacdeThl
BBIIOJTHAIOTCS OTACIBHO, MOCKOJIbKY 3HAUYEHHE MAacChl BarOHOB M COOTBETCTBYIONLIEE ci
CONPOTHBIICHHE ABMKEHUIO OTIIHIAIOTCS.

Ilpumep onpeneneHnss JOMYCTUMEIX CKOpOCTelf JABIDKEHHS C  OMOILBIO
Microsoft®Office Excel npupenien B mpuiaoxeHnd 1°. B mpHBeAcHHOM IpHMeEpe TAKKe
HAITIAAHO OTPKEH AITOPHTM pacdeTa.

ITpuMepHBIH aIropuT™ TOPMO3HBIX PAcieTOB B MOMOIIbL Pa3pabOTYUKy MPOrPaMMBL

MIPUBEJEH B IPUIOKEHUH E.

© FICXOMHBIC TAHHBIC /TS PACHETA MPHEATHE [0 AHATOTY U1 TATOBOTO pacueta (Tpunoxere JI).
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11.1ToaroroBka nNpoaoJiLHOrO Npoduisi K BbINOJIHEHHI) PACUYECTOB

11.1 Ilpu crpsamieHnr npouis, €ciM HE MCHONB3YETCs CleUUaaIu3upOBaHHAL
KOMIBIOTEPHAS MPOrpamMMa, 00BEANHSIOTCS CMEKHBIE JIEMEHTHI TPOMIIIS M YUUTHIBACTCS
COMPOTUBIIEHUE OT KPUBBLIX. OOBEAUHAIOTCS TOIBKO DJIEMEHTHI ¢ OJM3KUMU 10 3HAYCHHUIO
VKJIOHAMHM OJHOrO 3Haka. Jlomyckaercsi COBMEIIATh 3JEMEHTHI, €CIM pa3sHHUIa MEXIY

JEHCTBUTENBHBIM U CUPSAMIIEHHBIM 3JIEMEHTAMU MPOQUIIA 110 BBICOTE HE MTPEBBILIAET 2 M.

ITpumeuanne — Ilpu uCIOMB30BaHMM IIPOrPAMMHBIX CPEICTB TATOBBIE PACUETBHI HJIA YCIOBUH
IPOMBILLIEHHOrO TpaHcnopra (munoobpasuslil npoduib, HEBO3MOXKHOCTE CHpPAMIEHHs PO MO
YCTaHOBJICHHBIM IIPaBHJIaM, B TOM YHCJI€ Ha Pa3feNbHBIX IYHKTaX) PEKOMEHIYETCsl BECTH YHacTKaMu
(maramu) MHTErpUPOBAHUS, YUUTHIBAIOIIUME BCE IIEPENIOMBI B IPONOJILHOM Hpoduiie, a Takxke HAYaIo U
KOHEL| KPMBbIX B IUIaHE, TO €CThb HANPsIMYIO KCIIONb30BaTh (hakThdeckue naHHble. Kpome obecriedeHus
TOBBIIIEHHON TOYHOCTH W HCKIIIOUEHUs] IIOATOTOBUTENBHBIX PACU€TOB, B 5TOM CIIydae TaKKe
HCKJIFOYAFOTCS OLIHOKH, KOTOPBIE MOT'YT OBITH JOIYIUEHBI IIPH CIPAMIICHAN MPOQIIIA C YUETOM KPHBBIX B
TJIaHE, & TAKKe YIIPOILIAeTCs IPOBEPKa BBOAUMBIX B PACUEThI HCXOHBIX JAHHBIX.

11.2 CopsmiieHHBIN YKIOH podust I, B %o (Ha MOABEME CO 3HAKOM «+», Ha CIYCKE

CO 3HAKOM «—») [Tl N OOBETMHEHHBIX AIEMEHTOB OTPENEISeTCs 10 Gopmyiie:
e = Z?=1( ij'lj)/z;r‘l=1 lj; (11.1)

rae ij — YKJIOHBI Ha d1eMeHTax Npoduis, %o; l; — MIMHBI COOTBETCTBYIOIUX YKIOHAM

3IEMEHTOB NPOduIs, M.

JlnuHa cnpsMIIEHHOTO yd9acTka mpodwiis [, mpuHUMAaeETCsl paBHOW OOImEH aInHe
CHPSIMIISIEMBIX JIEMEHTOB. JIJIsl KXKIOT0 M3 DJIEMEHTOB, KOTOPBIC OOBEAUHSIOTCS, TOJDKHO
BBIOJIHATBLCS YCIOBUE U -|i]~ - ic| < 2000.

Jlnis kaxmoit KpuBOHM, KOTOpasi MPUXOJWTCA HA CIPAMIICHHBIH y4acTOK mpoduis
(YUuTHIBasS M KPUBBIC HA CTPEJIOYHBIX MEPEBOAAX ), BEIYUCIISIETCS AOMONHUTENBHBIN YKIOH
Ai. B %o, OTHECEHHBIH! K CIIPAMIIEHHOMY YYacTKy, o (GopMyJie:

, 700 Sk
di, =12 2

2 ks, (11.2)

rae R — pandyc KpuBOH, M; Sy, — IVIMHA KPHBO#, M; [, — IyIMHA COPSIMIIEHHOTO y4acTKa
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npousst, M; kg — K03(pQHUIHEHT HA CONPOTHBIEHHE OT IOBOPOTA TEJIEKEK SKHMaKei’,
BBOJMMBIN MPH HAJIMYMH KPUBBIX MAJIOro pajmyca (s koneu 1520 MM He Gonee 700 M,
T Konien 750 MM He Gonee 425 M), HapaBJIEHHbIX B Pa3HbIe CTOPOHEI (S-00pa3HbIX WU
OOpaTHEIX KPHMBBIX), MNPUHMMAEMBbIM NpPU HENOCPEACTBEHHON CTBIKOBKE KPHBBIX HIH
PacCTOSHUM MEXKIy HMMH MeHee 1/3 JUIMHBI moe3ja: IpU JIBYX Pa3HOHAIIPABICHHBIX
KpuBbix — 1,1, OpuW TpeX pa3HOHAIPABICHHLIX KpPUBBIX — 1,26, mpu dYeTBIpEX
Pa3HOHATIPABICHHBIX KPUBEIX — 1,5, a TIpW PacCTOSHUM MEXAY KPUBBIMA 10 1/2 mTuHEL
nmoe3aa — cooTeeTcTBeHHO 1,05, 1,13 1 1,25.

Ipumenanne — JlnuHa KpuBOH Sy, NPU HANMYMHA MIEPEXONHBIX KPHBBIX TIPHHHUMAETCS 32 BBIYETOM

13 CyMMapHOH JUIMHBI KPUBOH MOJIOBHHBI CYMMBI JUIUH IEPEXOIHBIX KPHUBBIX.

Ecmn Ha yyacTke CHOpAMIICHMS DaclOIOKEHA TOJBKO 4YacThb KPUBOH, Siy
TIPUHUMAETCS PABHOH 3TOM YacTH.

Beumy TOro, 4ro CONPOTUBIICHHE OT KPUBHIX BCErJa HMEET HOJIOKUTEIBHOE
3HAYECHHE, CHPAMIIEHHBIM TPOGWMITE CO3AaeTcs OTACIBHO i HPAMOT0 M 0OpaTHOTO
HANpPaBJICHUA NBHOKEHUS. TTONHBIA CIIPSMIIECHHBIA YKJIOH ONpenessieTcs anreOpandecKoii

CyMMOoit i, 1 Ai,.

7 Koa(h e T IPUHATHE ¢ yyerom weeeaosanui BHUVDKT (Mocksa, 1987) u IBI'VIIC
(Xabapozck, 2005).
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12. Omnpenenenne cKOpOCTH, BPEMEHH W 3JHEPT03aTPAT HA IBHIKEHHE

nmoe3aa

12.1 OmpeneneHue CKOPOCTH, BPEMEHH W JHEPro3arpar Ha MABWKEHHE MOE€371a
PEKOMEHIYETCS BBINOIHATH YUCAEHHON MHTErpanueii ¢ maroM mo rnpoiaeHHomy nytu AS
€ TMIOMOIIBIO IPOrPAMMHBIX CPEACTB, HOBBIIAOMIX TOYHOCT U JOCTOBEPHOCTL PACUETOB,
a TaK)Ke 3HAYMTENILHO COKPALLAIOLIMX TPY103aTPaThl.

12.2 Tlpu TporaHWW M pa3rOHE MOe3/]a HA IOABEME M B IYHKTAX, 32 KOTOPHIMA
PacIojIoKEH TPYAHBIH MOABEM, IOJDKHO OOCCIIEUMBATHCS YBEIMUEHHE CKOPOCTH MM
JBIDKCHUE C YCTAaHOBHBIIEHCS CKOPOCTBIO, COOTBETCTByIoLIel pexuMam paboThl
JIOKOMOTHBOB; TIPH 3TOM JAOIYCKaeTCs Ha paccTossHUM He Oonee 500 M CHIDKEHIE CKOPOCTH
JBIDKCHUs. HE CBBIIE 3 KM/4 C HOCIHCAYIOWIUM €€ YBEJIMYCHUEM, HE BBIBIBAIOIMM
neperpeB 0OMOTOK TATOBBIX AJIEKTPUUIECKUX MAIIMH JJOKOMOTHBA.

12.3 /1y pac4eTOB CKOPOCTH B TATOBOM PEKHME UCTIONB3YIOTCS (POPMYITHI:

a) AV npu cnpsamieHAN TpoQuis

AV = JVZ ¥ 0,24-(f — (W — W; — Wyo) — i — Aip) AS — V, (12.1)

6) AV 6e3 cripsiMieHHs IPOGWITS

AV = JVZ +0,24(f; — w) A4S — V; (12.2)
Vi, =V, + 4V, (12.3)
At =045 (12.4)

500-(Vp+Vg)’

rae AV — u3MeHEHWE CKOpPOocTH, KM/4; V,, — CKOpoCTp moe3ga B Hauaje Imara
WHTETPHPOBAHUS, KM/, f;, — y/leTbHas KacaTeNbHas CUJIA TArH JIOKOMOTHBA, OTpe IeisicMast
no Qopmyne (8.5), H/T; w — yaenbHOE CONMPOTHUBIICHHE IBHKCHHIO MOE3JAa B TATOBOM
pexume, ompenensiemoe mo dopmyne (6.2), H/T, w; — NONONHUTEIBHOE YACIEHOE
COIIPOTUBJICHHE BWKEHUIO OT YKIIOHA, ompeaenseMoe mo dopmyne (5.1), H/t, w,, —
JOIOJIHNTEIEHOE VICTBEHOE COTMPOTHBIICHAE NBIDKCHHIO TIO KPHBOM, OMpPEIEIIEMOE IO
¢opmyne (5.2), H/T; i, — cnpsMIcHHBIH yKIOH mpodwils, onpeienseMsiii mo Gopmyiie
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(11.1) B H/t, (%), Ai, — HONONHWUTEIBHBIA YKIOH OT KpPWBBIX, OTHECCHHHIA K
CIIPAMJIICHHOMY Y4YacTKy, ompeaensembiit nmo ¢dopmyre (11.2) B H/t, (%0); AS —
[PONWACHHBIA MyThb HA LIAre MHTErpaldM, M; Vx — CKOPOCTH IIO€3[a B KOHIE IIara

HHTErpUPOBAHHEs, KM/, At —BpeMs IBHKEHHS Ha IIare MHTErPHPOBAHHSA, MUH.

12.4 JIng pacyeToB CKOPOCTH B PEXUME CIYxeOHOro TOPMOXKEHHUs (pacueT B
00paTHOM HAMIPABJICHUH — OT MECTAa OCTAHOBKH II0€3/1a) MCIOJB3YIOTC (JOPMYIIBL:

a) AV npu cnpsamuenun mpoQuis

AV = V2 + 0,24 (kb + (W — w; — W) + i + 4i)AS =V, (12.5)

6) AV Ge3 cupsimneHus IpoGuiLst

AV = \JV2 + 0,24 (ke - by, + W) -AS — V; (12.6)

Vi =V, + AV; (12.7)
60-4S

v (12.8)

1000-(Vn +57)

rae kg, — KOI(OOUIMEHT HCHONB30BAHHSA TOPMO3HOM CHJIBI BO BpeMs CIY)KeOHOTO
TOpMOkeHHS. [IpH NPHMEHEHHM MONHOIO Ciy>KeOHOro TopMOoskeHus mpuHuMaercs 0,8,
IOpH NPEIYCMOTPEHHBIX OCTAHOBKAaX Ha pasfenbHBIX nyHktax — 0,5; b, — ynenpHas
TOPMO3Has1 cunaa mnoe3ga, H/t, onpenensemas mo ¢opmyae (7.3). OcranbHbie

0003Ha4YEHMUS T€ K€, 9T0 U B popmymax (12.1 - 12.4).

12.5 Tlpu orpaHMYeHMH CKOPOCTH CIEAYET ONpPEIETUTH HCOOXOAHUMYIO IS €€
obecnedenns orpaHIIeHHY0 cuty Taru F, B H mo dopmyie:

a) Ipy CIpsAMICHAN podwTs

Fe =P+ Q)(wW—w; —wy + i, +4i;), (12.9)
6) 6e3 crpsaMieHAA TPOhHIIs

Fe=P+Q)w, (12.10)

rae P u Q — pacueTHas Macca JIOKOMOTHBA M Macca coctasa, T. OCTanbHble 0003HAYCHHS
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Te ke, uTo ¥ B hopmynax (12.1-12.4).
IIpu oTpHUIIATENBHBIX BEIUYNHAX F}, IPUHUMACTCS C HYJICBBIM 3HAUCHHEM.

12.6 Mexannueckas pabota JokoMoTHBA Ry B MLk  ompenensercs
CYMMMPOBAHWEM MPOU3BENCHN CHUIIBI TATH JIOKOMOTHUBA Fj, B H Ha mHTepBassl mytH A4S B

M, IIPOMICHHBIC B TATOBOM PE&KUME, TI0 (hopMyJIe:
Ry = X(9,81F, -AS)/1000000. (12.11)

12.7 OnpeneneHne MexaHWdecKo pabOTBI H  PacXomOB TOIUIMBA WM
3EKTPOIHEPIUU TPOU3BOIUTCS UX TIOACUETOM Ha KKIOM MHTEpBAJIe.

12.8 Jlng ynpolueHus pacdeToB (0COOCHHO IPKU HEMOJHOM HCIOJIE30BAHUM CHIIBI
TATY) MOXKHO IPEIBAPUTENILHO OIPEACIUTh JUHEHAHYI0 3aBHCHUMOCTB IOTPeOseMOi
3JIEKTPOBO30M cuibl TOka [ B A oT cunsl Taru F, B H, noctpous rpaguk 3aBUCUMOCTH

U JIMHUIO TPEHAA ¢ (POPMYIION, IOy YeHHO B BUJIE:
I =a; F, + by, (12.12)

rie a u b — ko3 PUIMEHTHI JIMHEIHOM ammpOKCHMAIIHH.

12.9 TlouyacoBble pacxoAbl TOIUIMBA ¢, B KI/4 Mpu (PUKCHPOBAHHON MOIIHOCTU
JBHTATEIIS SBJLAIOTCA IPAKTHYECKH IIOCTOSHHBIMH U ONPEACTAIOTCS M3 CIPABOYHBIX
JanHblX. Ilpy OrpaHWYeHHOM WCMOJB30BAHUM CHJIBI TATH (OTPAHUYEHHH CKOPOCTH)
MOYACOBLIE PACXOJbl TOIUIMBA ONPEAEIIAIOTCA MO MOIMHOCTH, KOTOpas COOTBETCTBYET
YCTaHOBJICHHOMY TOJIOXKCHUIO KOHTPOJLIEPA.

12.10 Pacxops! TorumBa G B KT WM 3JEKTPOSHEPTHH A B KBT-4 B TATOBOM pEXXUMeE
OIPEEISIOTCA CYMMHPOBAHUEM OJTHX PAaCcXOAOB [0 WHTEpBANaM WHTEIPUPOBAHMA MO
(dhopmynam:

_ Z@m 4t
G =m0 (12.13)

A =117 Etateledt) (12.14)

Il g~ PACXOJ TOIUIMBA B TATOBOM PEKMME 3a Yac paboThl, KI/4; At — BpeMsI ABIXKECHUS

Ha are MHTCrPUPOBAHMS, MUH, N3 — KOJTHYCCTBO 3JTCKTp0I[BI/I1"aTCJ'[eﬁ; Ud — HaIIPAKCHUC
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AMEKTPOBHTATENS; [; — TOK, TOTPEOIAEMBII DTIEKTPOBATATEIEM.

B pacderax MOXKHO TPWHSATH, YTO BCE JBHUTATEIH COCAMHEHBI MApaIEIbHO, TOTHA
CYMMapHBIii TOK, MOTPEOsAeMbIit 3IJIEKTPOABUIATENAMU Ng-l;, OyAeT paBeH TOKY,
noTtpebnsemomy JokomotuBoM [ 1 hopmyna (12.14) mpuoOperaeT BuI:

A=1,17E02) (12.15)

JUis  BNEKTpOBO30B MEPEMEHHOIO TOKA HANPsDKEHHE HA  DIIEKTPOJABUTATENE
ompesensieTcss Ul PacyeTHOW MO3HLMM B BUJEC JMHEHHOH 3aBUCHMOCTH OT TOKa
ABUTATCIIA, 1J11 NOCTOSIHHOTO TOKA — NMPUHUMACTCs MNOCTOSHHOK 1 paBHOﬁ HanpssKCHATO B
KOHTaKTHOM cetun U.

12.11 Pacxompl TOINIMBA WJIH 3JEKTPOSHEPTMM HA COOCTBEHHBIE HYMKIbI
ONPEACIIAIOTCS MO NMAacTOPTHEIM JaHHBIM JIOKOMOTHBOB WIIM JIAHHBIM B paspene 15 u
BPEMCHM TBUKCHUS.

12.12 C poctaTouHoit TOYHOCTBIO PAcXO0/Ibl TOIUIMBA G B KT M HJIEKTPO3HEpruu A B
KBT-4 MOJKHO ONpEAENATh Yepe3 MEXaHHYECKylo paboTy nokomotusa Ry B MJ/Dx mo

dopmymam:
G = (0,8 + 0,85)-Ry; (12.16)
A=k, Ry, (12.17)

rae k, — xo3ddurumeHT, mpuHuMaeMbii 3,2 IS IOCTOSHHOTO TOKAa W 3,3 — g
] >

MEPEMEHHOI'O TOKA.

12.13 ITprMep TATOBOTO pacueTa, BEIIONHEHHOTO ¢ moMoursio Microsoft®Office
Excel, npusenen B npuiiokeHuy /. B npuBeaeHHOM NPUMEpPE TAKKE HATIISIHO OTPAKEH
anroput™ pacdera. CKOPOCTB [BIDKCHHSI B TIpUMEpE HE MPEBBIIAET AOMYCTHMBIX
CKOpOCTEll 0 BeceM IIONOXKEHHSIM pasziena 10 i He CHIKAeTCs MOocie pasroHa moeszia 0
BEIMUMHBI MEHEe CKOPOCTH BBIXOJA Ha apToMartwueckyro xapakrepuctuky (V, mis
temnoso3a TOM?7 cocrasiser 10,3 xm/9).

PykoBOmSImIMX HOIBEMOB, IJ¢ CKOPOCTH AOJDKHA OBITE HE MEHEE PacueTHOM, He

HMCCTCA.
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JUid  [OBHOKEHMs Moe3Ja B IPAMOM W OOpaTHOM HAMPABIICHHSX PacyeThl
BHIMOJIHSIOTCS OTAENLHO, MOCKOIBKY 3HAYEHUE MAcChl BarOHOB M COOTBETCTBYHOIICE €
COIPOTHBJICHHUE JBIKCHUIO OTJIMYAIOTCSA, 8 BETMUMHA YKJIOHOB MEHSET 3HaK. Taroke MOTYT
OBITb M3MEHEHHs W JONOJHHUTENbHBIX CONPOTHBJICHUN, HANPUMED, OT BETpa M IIpU
JBIKEHUN BArOHAMH BIIEPE UK JIOKOMOTHUBOM B TOJIOBE TIOE3/1A.

ITpUMEpHEI aNrOpUTM TATOBBIX PACYECTOB B MOMOIIL Pa3pabOTUMKy MPOrPAMMEL

IPUBEJICH B IIPUIOXKEHHH E.
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13. IIpoBepka 3JIeKTpOABHraTesieii HA Meperpes

13.1 JleTanbHblii pacueT NeperpeBa 0OMOTOK JIEKTPOJBHUIATENIEH BBINOJHACTCS MO
JIOCTaTOYHO CJIOXHBIM 3aBHCHMOCTSM, TOJTOMY Ul MPOBEPKHM DIEKTPOABHIATENCH Ha
HeperpeB Ha MPOMBILILTICHHOM TPAHCIIOPTE MOXHO HCHONI30BAThH YIIPOMICHHYI0 METOMMKY,
[0 KOTOPO#i HA CaMOM CJIOXKHOM Y4acTKe HEOOXOAMMO OMpeAeiuTb 3(PQPEKTUBHEI TOK

neurarens I, B A mo dopmyie:

2 .
L= 2 (13.1)

rae I, — TOk, MoTpeONsAeMBbId MEKTPOABUIATEIIIMU HA LIare HHTErpUpoBaHus, A; At —
BpeMsl JBIWKEHMs Ha llare MHTETPUPOBAHUS, MUH, ¢ — CYMMapHOE BPEMs ABHIKCHHMS Ha

CJIOKHOM YYaCTKE, MUH.

Tlony4yeHnoe 3Ha4YeHHE TOKa cpaBHUBaeTCs € 15- mwam 30-MHUHYTHBIM TOKOM
JBurares snektpososa ;. Ecmm I; < (0,85 + 0,90) I;, TO MOKHO CUMTATh, 9TO TEPErPEBa
snekTpoxBurareieit He Oymer. Ilpw OTCYTCTBHH 3HAYEHHM COOTBETCTBYIOIIECTO TOKa

MOJKHO HCIIOJIb30BaTh 3HAUEHHS YaCOBOT0 TOKA, NpUBEAEHHbIE B TabmuIe 9.1.
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14. ConporHB/IeHHe IBH:KEHHI0 H TPOTaHHIO MOABHKHOIO COCTABA

H TOPMO3HbI€ pacyeThl A1 MOe3A0B y3K0ii KoJien

14.1 OcHOBHOE y/E/IbHOE COMPOTUBIICHUE IBIKEHUIO IPY30BbIX BaroHOB Kojeu 750
MM OIPEENHSIOT no dhopMyam:

a) Jy1sl MOPOKHUX BArOHOB
w) =9,81(1,2+0,02-v+0,0017-v?%) (14.1)

Ta6muna 14.1 - 3nauenns w,', w,, w, (H/T) mjist MOABIKHOTO cocTapa kojen 750 MM

(15.1) 15,4 22,67 32,67 46,3 63,27
(15.2) 14,03 18,93 24,43 30,51 37,28
(15.3) 25,11 38,26 56,11 78,68 105,95
w, 30,6 38,75 47,09 55,72 67,20
Wy 49,05 60,63 76,81 94,37 119,68
(15.4) 62,49 84,17 107,22 131,65 157,45

6) 15 TPy’KEHBIX BarOHOB
wy =9,81-(1+ 0,04-v + 0,00032-v2) (14.2)

3HaueHust W, , moacunTanubie no popmynam (14.1) — (14.3), npuseseHs! B TaOIHIIE
15.1. 31€ech TaKKe NaHbl 3HAYCHHUS YACTBHOTO COMPOTHBIIEHHS ABMKEHHIO TEIUIOBO30B W,
U W, 1uis Konen 750 MM, B3SITBIE U3 DKCIEPIMEHTAIBHBIX 3aBUCAMOCTEH.

OCHOBHOE Y/EIILHOE CONPOTHUBIICHHUE ABIKEHHIO HA XOJIOCTOM XOIY TEIJIOBO30B C

MPABIIHYECKOi nepenayeii konen 750 MM ompenenstor no Gpopmyiie
Wy rupp = 9,81(4,3+—-0,2-v+ 0,0007- UZ) (14.3)

un 1o Tabnuiie 14.1.
14.2 JlomoNHUTENBHOE YACTEHOE COMPOTHBICHNE IBMXKEHHUIO MTOJBIIKHOTO COCTaBa

KoJer 750 MM OT KpPHBH3HEI TIyTH ONPEALIAIOT Mo (hopmyIe
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w, = 9,81~4}275 (14.4)

7.5 a°

w, = 9,81 (14.5)

Kp

JIOTIOJIHUTENBHOE YACTBHOE COIPOTUBIIEHUE IBUKEHUIO OT TPUBEICHHOIO YKIIOHA,
OT HM3KOH TeMIeparypsl U OT BETPa ONPEIEIISIOT aHAIOTMYHO TOMY, KaK 3TO U3JI0KEHO
JUIS TIOJIBMDKHOT'O cocTaBa Kojien 1520 M.

14.3 TopMO3HBIE HOPMAaTuBbl Ui TMOJBMXKHOIO COCTaBa Y3KOH  Kojen
OIIPEAETIAIOTCS MO AEHCTBUTENILHBIM 3HAYEHUAM KOS(D(PULMEHTA TPEHUS U CHJIBl HAKATHS.
HcexomHoit st pacyera TOPMO3HBIX ITyTEH MOE3/10B Y3KOH Koneu ciy>kut popmyna (10.2),
HO METO/IMKA OMPEACICHUS BXOAIIMX B HEE BEJIMYMH UMEET CIENYIOUME 0COOEHHOCTH.
JIeHCTBUTENBHBIE CHJIBI HAXKATUS TOPMO3HBIX KOJIOJOK BarOHOB Y3KO# KOJIEM MPUHUMAOT

o Tabnuie 14.2, a JOKOMOTHBOB — 110 TaduIle 14.3.

Tabnuna 14.2 - JIeWCTBUTENbHBIC CHJIBI HAKATUS YYTYHHBIX TOPMO3HBIX KOJIOJAOK

I'py3oBBIe BarOHBL
KpbIThIle 4eTBIpEXOCHEIE
IPy30N0ABEMHOCTBIO 16,5 T Ha pexxume: 6,1 -9,5

49,05
IPy>X€HOM 88,3 ’
TIOPOXKHEM 39,24 )
KpeITBIC 4ETEIPEXOCHBIE U ITONYBATrOHBI
TPy30MOabEeMHOCTEIO 20 T Ha peKUMe: 58.86
IPYKEHOM 8-10 98,1 ’
TIOPOKHEM 49,05 )
ITnarhopmbl HyeThIPEXOCHBIE
IPy30NOABEMHOCTBIO 16,5 T Ha pexxume: 6,5-17,5
IPYyKEHOM 78,48 49,05
IIOPOKHEM 39,24 -
I'pyzononpeMHOCTBIO 20 T Ha pEeXKUME:
IPY>KE€HOM 1,5 88,29 58,86
IIOPOKHEM 49,05 -
ITucTepHBb! UeTBHIPEXOCHBIE
IPy30M0ABEMHOCTBIO 20 T Ha PEXXKUME!
IPy>KEHOM 8-9 78,48 49,05
MTOPOKHEM 39,244 -
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Tabnuna 14.3 - JlcHCTBUTENBHBIC CHIII HATSDKEHMSI YYTYHHBIX TOPMO3HBIX KOJIOJOK
JIOKOMOTUBOB H JI3€Nb-TIOC3I0B

Tennososbl
TY2, TV3 32 15 8
V4 18 12 2,5
TVYS 24 16 2,5
TI'M3, TTM7 64 24 4
T'16 138 48 8

Jusenb-nioe3na

MortopHbIii BaroH 47 30 8

IIpunennoii Baron 38 22 8

JeiicTBuTenbHBI  KOOQOUIMEHT TPEHUST MEXKAY UYTYHHBIMH TOPMO3HBIMH

KOIIOAKAMH M KOJIECAMH MOABHXXHOTO COCTaBA Y3KOH KOJIEW ONPECIsIoT no Gopmyre

K+10 25
8K+10 v+25

J1d ynpoleHHs pacyeTOB M TIOBBIMICHWS O€30MACHOCTH ABIDKEHUS JUIS BCEX
IOE3[0B y3KOW KOJNEW HPHHUMAIOT HamMeHbliee 3Ha4eHHe Koddoumuenta TpeHus,
ompenensdeMoe 1o (opMyne, COOTBETCTBYIOIMICH TPYXXEHOMY PEXHUMY TOPMOXKECHHS

BaroHOB!:

25
v+25°

9, = 0,26- (14.7)

BpeMs moAroToBKM aBTOTOPMO30B K IEHCTBHIO I'PY30BBIX IO€3IOB Y3KOH KOJEH
HaxomAt no dopmyne

7.ig

"~ 100000, (14.8)

ty =

Ipu py4HOM TOPMOXXEHHUH BpeMs II0ArOTOBKH IPUHIMAETCs paBHEIM 20 c.
Cwly HaKaTis TOPMO3HBIX KOJIOZOK JIOKOMOTHBOB YYMTHIBAIOT TOJBKO IIPH
cnegoBaHuy pe3epeoM. KosdduimeHT TpeHns TOPMO3HBIX KONOJOK — 110 (popmyie (14.6).
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15 Tarosbie U Apyrue XapaKTepPUCTHKH JIOKOMOTHBOB

15.1 TsaroBele XapakTEpHUCTHUKH JIOKOMOTHBOB MPOMBIIUICHHOTO TPAHCIOPTA,
YUYMTBIBAs COBEPIICHCTBOBAHUE 000PYJOBAHNS, H3MCHCHHUE PACUCTHON MAcCH M CHETHOTO
Beca, CJEAyeT YTOYHATH MO KOHKPETHBIM M JOCTOBEPHBIM  XapaKTEPUCTHUKAM
IPUMEHIEMBIX JIOKOMOTHBOB.

15.2 JIns BBIMONHEHNS TATOBBIX PACUYETOB MPH MPOEKTUPOBAHNH JKEIE3HOJOPOKHBIX
nyTel NOIyCKAeTCsA UCIOIb30BATh PACUETHYIO 3aBUCHMOCTD CHIIBI TATH OT CKOPOCTH. s
TEMJIOBO30B 3Ta 3aBHCHMOCTH IIOCJIE BBIXOAA HA ABTOMATHYECKYIO XapaKTECPUCTHKY
BEIpaKacTcs popmyJioii (8.6) mpu cTOMPOLIEHTHOM HUCMOIB30BAHUN MOITHOCTH N.

15.3 B npenenax neiicTBHS OrpaHWYEHUs CHNBI TATH 1O CHCIUICHWIO 3aBHCAMOCTD
CWIbl TATH OT CKOPOCTH MOXKHO paccuuteiBarb 1o ¢opmynam (8.3, 8.4). Ilpm
ABTOMATHU3AIlMH TATOBBIX PACYETOB MOKHO BBOIHTH 3HAYCHUE Fpyy, M ONIPENETIATD 3HAYCHHE
CHJIBI TATH, OTPAHMYEHHON 110 CLEIUIEHUIO, II0 COOTBETCTBYIOIMM (OPMYJIaM.

15.4 TIpu BBEITOJHEHNH TATOBBIX PACYETOB CEAyET 00palaTh BHUMAHHUE HA TO, YTO
BO MHOTMX HCTOYHHKAX, B TOM YHCJIE M 3aBOICKHX NAHHBIX, CHEMHONH BEC JIOKOMOTHBA
(Bonpexu [IpaBunam TSTOBBIX PACUETOB JJisi TIOC3/IHOM PabOTHI) MPEACTABIEH Ipy 2/3, a He
1/3 3anaca TOIIMBA W/WIJIM NIECKA, YTO TPeOyeT KOPPEKTUPOBKU TATOBOM XapaKTEPUCTUKH
(orpaHMYEHMS MO CLEIJICHHIO), a TAKXKEC M3MCHCHHS JUIMTEIBHBIX HIM PACUETHBIX CHIIBI
TATH M CKOPOCTU. DTO K€ OTHOCHTCA M K CJIy4asiM M3MCHEHHS CLEMHOTO Beca 3a CYET
CHELMANBHBIX IUTAT WM IPYy3a.

15.5 3aBucMMOCTH CHMJIBI TATM OT CKOPOCTM M JIpyrHe JaHHBIE (CIPAaBOYHO)

npuBeaeHs! B Tabmune 15.1.

Tabauna 15.1

V, km/u 0 0,5 15 30 40 50 60
F,H 82400 58860 26500 12750 6800 4900
40 kr /4 5,5 kr/4

V, xm/4 0 0,5 10 23 36 37 50
F.H 135400 78500 55000 23500 22500 16700 15700
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IIpooonscerue mabauywr 15.1

9m = 71kr/4 9w = 7 KT/4
V, xm/4 0 0,5 10 25 36 37 60
F H 1270 400 818 154 649 400 367 900 31400 20 600 18 600
9m = 89 Kr/u Gy = 7 KT /4

V. km/a 0 8.5 15 25 49,5 673 70
FH 117 700 117 700 85500 51 000 27 000 22 400 8 730
9m = 135 kr /4 Gen = 10 KT /4
V, xm/9 0 14 20 27 40 50 60
F, H 235 400 181 500 133 400 90 200 65 700 51 000 37300
9m = 126 xr /4 9ex = 10 Kr /4
V, xm/9 0 1 10 20 30 60 65
F.H 260 000 | 2309200 147 100 107 900 58 800 34 300 33 800
Gm = 192 kr /4 9w = 11,5kr /4
V, xm/4a 0 5 11 22 40 60 90
F, H 347 300 314 900 140 300 83 400 48 200 25900 10300
9m = 180 kr /4 9w = 11,5kr /4
V, xm/9 0 7,1 15 25 40 60 100
F.H 347 300 304 100 142 700 89 300 57 900 38300 16 300
9m = 203 Kr/4 9w = 11,5kr /4

V, xm/9 0 13 20 30 50 70 100
FH 285 500 285 500 202 600 133 400 81 400 55900 29 400
9m = 356 kr/4 Gen = 27 KT /4

V, km/u 0 7 15 25 35 60 100
F.H 529 700 475 700 255 000 166 700 117 700 58 800 19 600
9m = 306 kr /4 Gy = — KI'/4
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IIpooonocerue mabauywr 15.1

V, km/9 0 10 27,5 38 50 62,5 100
F,H 374 7700 304 100 215 800 162 800 123 100 98 100 59 800
9m = 501 kr/4 G = 23 KT /4
TY2
V, km/a 0 5 10 15 25 35 50
FH 85300 71 200 54 000 40 200 23 800 16 900 10300

= 4650 krc V,, = 13 kmM/u

5

10

15

25

35

V, xm/4a 0 5 12,5 15 25 35 50
F. H 83 400 66 200 43 300 37 700 23 800 17 600 12 000
Fyp = 4420 xrc Y, 12,5 kM /4
V, km/9 0 0,5 10 15 25 35 50
F, H 59 800 54 440 40 700 29 400 12 900 9 800 3 900
4500 krc V, = 8km/4

50

70 600

62 000

48 400

35700

30 400

20 100

14 900

5750 krc V, = 8km/4

V, xm/u

20

22

30

34

38

42

F,H

176 600

117 700

64 700

35300

21 500

14 700

10 800

V, xm/u

[ =0,0389-F, +78

28

30

34

38

.y = 25 kKBT4/4

42

46

50

F, H

225 600

174 600

107 900

68 700

49 000

39 200

31400

V, xm/u

[ =0,0471-F, + 212

28

30

32

36

Ay = 33 kKBT-4/4

40

45

50

F,H

333 500

255 000

202 000

131 400

87300

56 900

45 100

[ =0,0471-F, + 308

Aoy = 60 kKBT-4/4




IIpooonxcenue mabauywr 15.1

V, km/4 26 28 32 34 38 42 50
F,H 278 600 202 000 129 500 107 900 74 600 58 900 41 200
[ =0,0481-F, + 217 = kBT-4/4
‘ M
V, xm/a 28 30 32 36 40 44 50
F,H 372 800 292 300 219700 155 000 110 850 88 300 65 700

[ =0,062-F, + 134

Ay = 60 kKBT-4/4

V, xm/4

28

30

32

35

40

44

50

F.H

245 300

196 200

157 000

102 000

76 500

58 900

39 200

= 0,0251-F; + 97

Ay = KBT4/4

cexuus)
V, km/u 28 30 32 35 40 44 50
F,H 245 300 196 200 157 000 102 000 76 500 58 900 39200

I = 0,0251-F, + 97

Acy = 110 kBT4/4

JJIeKTPOBO3bI IEPEMEHHOT0 TOKA

V, xM/q 30 35 40 45 50 60 70
F,H 240 300 171 700 127 500 98 100 78 500 49 000 24 500
[ =0,015-F, + 80 Uz = 1,39 —0,0005-1,4 .y = 72 kBT-4/4

V, km/4

26

30

35

40

45

50

CEKLIMH
v, km/a 23 25 27 30 35 40 55
F.H 041800 | 735800 | 588600 | 441500 | 319800 | 240300 | 132400
I = 0,0667-F, + 1600 U; = 1,004 — 0,0003-1, a., = 206 kBT-4/4

60

F.H

102 000

716 100

461 000

313 900

206 000

147 200

78 500

V, xm/a

25,5

I = 0,0632-F, + 1560

U, = 1,216 — 0,0002-1,

o2

27

30

35

40

.y = 206 KBT4/4

50

70

F.H

971 200

824 000

618 000

371 800

273 700

156 000

76 500

I =0,0457-F, + 820

U, = 1,688 — 0,00068-1,

Ay = 206 kBT4/4
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Oxonuarnue mabauywt 15.1

V, xm/4

25,5

27

30

35

40

50

70

F.H

971 200

824 000

618 000

397300

273700

156 000

76 500

I =0,0457-F, + 820

U, = 1,216 — 0,0002-1,

Ay = 206 kBT 4 /4
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Ipusoxenne A

(cripaBo4HOE)

Yc10BHBIC OﬁOSHﬂ‘-ICHI/IH, ¢IMHHIbBI HBMEPCHUA BEJITHYHH H UX TOYHOCTH

14 KM/4 0,1 CKOpPOCTb IBMKECHHS
Vo kM/4 0.1 CxOpOCTb BBIXOZA HA ABTOMATHYECKYIO XapaKTEPUCTUKY
v KM/4 0,1
PacueTHO-MHHUMAaJIbHAS CKOpPOCTb IBUXKCHHUSA JIOKOMOTHBA
Vinax KM/4 0,1 MaxcumaibHast (KOHCTPYKLOHHAs ) CKOPOCTb JIBHXKEHHUS
TOKOMOTHBA
Va KM/4 0,1 HauasnbHas CKOPOCTb IBIKECHHS
Vi KM/4 0,1 KoneuHas CkopocTb IBIKEHHUS
av KM/4 0,1 H3MeHeHne CKOPOCTH JIBHXKEHHUS
P T 1 PacuerHas Macca JIOKOMOTHBA, TATOBOTO arperara,
MOTODHBIX BArOHOB
Fy kH 1 CuemnHol BEC IOKOMOTHBA, TATOBOTO arperara, MOTOPHBIX
BAT'OHOB
Q T 10 Macca cocTasa (BaroHos)
9o T 0,1 Macca Barosa 6pyTTo, IPUXOIANIAACS Ha ONHY OCh
i %0 0,1 VKJIOH 3JIeMeHTa POAONBLHOTO PodHiIs (IOTBEM CO
BHAKOM «+», CIIyCK CO 3HAKOM «—»)
ip %0 0,1 PacueTHbIi (PYKOBOAAIIMIT) YKIIOH Ha TIOXBEME, TIO
KOTOPOMY OIIPENENSETCS Macca COCTaBa [oesna
- S .
le %0 0,1 CrpsiMiIeHHBIH YKIIOH B IPOAOJIBLHOM Ipodite
Ai, %0 0,1 JIONOTHAUTENBHBIN YKIIOH, YYUTHIBAIOIIHH COMPOTHBICHUE
OT KPHUBBIX MIPY CIPAMIICHHH TPOG IS
Ly M 1 JnuHa noesya
l M 1 JInvHa 351IeMeHTa MPOAOIBLHOTO MPod s
le M 1 JlnvHa CHPSIMIIEHHOT'O Y4acTKa PO0IbHOro Hpo(uis
M 1 Panuyc kpyrosoi KpUBOU B IUIaHE
M 1 IlyTs, npoiiieHHBIH NOE310M
a8 M 1 HnTepBan npolAeHHOr0 NOE3/0M IyTH WX IIar
MHTErpalu
Skp M 1 JnviHa KPyTOBOU KPUBOIi B TIAHE
t MHH 0,1 Bpewms nBrkeHus noesna
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IIpooonsicenue mabauywl A.1

At MHH 0,1 HWHTepBas BpEMEHH [BUKEHUs TIOE3/1a
tn c 0,1 Bpemsi IoIroTOBKH TOPMO30B K A€HCTBUIO
tm ¢ 0,1 Bpemst, mpoIeiree OT Hayasa BKIFOUEHHs TOPMOKEHHST
b1 c 0,1 Bpewmsi, mporuemiee OT Hauasia BKIFOYEHHS TOPMOKEHHS,
[P KOTOPOM TOPMO3HBIE LIAJIMH/IPbI HAMTOJNHSIFOTCS
MONHOCTHIO
t °C 1 T
HE eMIepaTypa Hapy>KHOTO BO3AyXa
3
P Kr/M 0,1 ILI0THOCTE BO3AyXa
Heap rlla 1 ATmochepHOe TaBneHne
w) H/t 0,01 Y nensHOe OCHOBHOE COPOTUBIICHNE ABIKEHUIO
JIOKOMOTHBA B TAT'OBOM PEXUME
wy, H/r 0,01 Y HenbHOE OCHOBHOE CONPOTHBIICHUE IBILKECHHIO
JIOKOMOTHBA B XOJIOCTOM PEXKUME
w) H/r 0,01 V nenbHOE OCHOBHOE CONPOTHBIECHHE IBHKEHHUIO COCTABA
(BaroHoB) moesna
W, H/r 0,01 'V ieabHOEe OCHOBHOE COMPOTUBJIEHNUE IBUKEHHUIO TI0e371a B
[TSAITOBOM PEKUME
Wox H/r 0,01 VnenbHOe OCHOBHOE CONPOTHBIEHUE ABUKEHHIO TOE371a B
XOJIOCTOM PeXIME
Womp H/r 0,01 Y nebHOE OCHOBHOE COMPOTHBIICHHE IBILKEHHIO COCTABA

[oe3/1a Mpu TPOraHUU C MecTa

w; H/r 0,01 V nenbHOE CONpOTHBNIEHNE ABIKEHHIO T0e3/1a OT YKJIOHA
poobHOTro Poduisi. UMCIEHHO PaBHSETCS YKIOHY

Wy H/r 0,01 'V 1e7IbHOE CONPOTHUBIIEHHE ABHKEHHUIO T10€3/1a IIPH
POXOKTEHHH KPHBbIX YIACTKOB MyTH

Wi H/r 0,01 [V nenbHOE CONPOTHBIIEHHE IBUKEHHIO TTIOE3a PU HU3KOH
TeMIIepaType Hapy KHOTO BO3AyXa

Wy H/r 0,01 V nebHOe CONPOTURIIEHHUE ABMKEHHUIO MOE3a OT
BCTPEYHOrO U HOKOBOTO BETpa

Wap H/t 0,01 V nenbHOE CONPOTHBIEHUE NBHKEHHUIO TTOE3/1a IPH
BIDKEHHH BATOHAMHE BIIEpE]
Wen H/t 0,01 V nenbHOe CONpOTHBIEHHE ABIDKEHUIO TT0e371a B
I3ABUCUMOCTHU OT COCTOSHUS IyTH
w H 50 [MosHOE CONPOTHBIEHHE NBIKEHHUIO 10€3/1a
w H/r 0,01 |VaenbHOE COMPOTHBIEHHE ABUKEHHUIO TTOE31a
Wonp H 50 [TosiHOE COMPOTHBJIEHHE ABUKEHHIO TOE3/1a TPU IPOBEPKE

MAacCChl COCTaBa IO TPOTAHUIO ¢ MECTa

Winp H/r 0,01 |VamenbHOE CONPOTHBIIEHHE IBHKEHUIO OE3/1a IPHU
MPOBEpKe MACCHI COCTABA 110 TPOrAHMIO C MECTa
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IIpooonowcenue mabnuyer A.1

7
a m/c 0,01 [V ckopeHHe moe3/ia Mpy TPOraHUH ¢ MECTa
¥ - 0,001  |PacueTHbIii KO3 PULHEHT CLEMIEHHS KOJIEC IOKOMOTHBA C
pesibcamu
Fr - 0,001 |Ko>hdpuLmenT crensieHns Koiec TOKOMOTHBA C PEbCaMH B
KPMBBIX y4aCTKax MyTH
r - 0,001  [KosddurimenT Tsru A TEMIOBO30B
K H 50 JlefiCTBUTENbHAS CUTA HAXKATHS TOPMO3HOM KOIONKH
K; H 50 PacueTHas C1a HAXKATHS TOPMO3HOI KOJONKH
ki - 0,01  |KosdduumeHT, yauThIBAIO MM TOCTENEHHOCTD
HAIOTHEHHS TOPMO3HBIX IIUIHUHIPOB
kem - 0,01 K03 duLmeHT HCIOIB30BaHMSI TOPMO3HOM CHJIBI BO BPEMSI
CIyxKe0HOr0 TOPMOXKEHHUS
kg - 0,01 KoaduimeHT, yauThIBAIOIINI CHUKEHUE CHJIBI TSITH
TOKOMOTHBOB MPK ATMOCHEPHBIX YCIIOBUSAX, OTIMYAROIIUXCS
OT CTaHAAPTHBIX
Km - 0,01 Koo GuLIeHT, yIUTHIBAIOIINI CHUKEHUE MOLTHOCTH

[Mu3esst TOKOMOTHBA IIPY TEMIIEPAType HApY>KHOTO BO3AyXa
20 °C u BbILIE

k, - 0,01 Koo GuLIeHT, yIUTHIBAIOIHI CHUXKEHHE MOIHOCTH
M3e1st IOKOMOTHBA MPH aTMOC(HEPHOM JIaBJICHUH HIKE
1013 rIla (760 mm pT. cT.)

ks - 0,01 Ko pULHeHT, yYUTHIBAIONINI CONPOTHBJIEHHE OT
[OBOPOTA TENEKEK IKUIAKEH Ha OOPATHBIX KPHBBIX

) - 0,001  |leficTBuTenbHbBIA KO3DGUIMEHT TPEHUSI TOPMOZHOI
KOJIOZIKY O KOJIECO
B H 50 [TonHast TOpMO3Hasi CUIla MOe3/1a
by, H/t 0,1 V nenbHast TOpPMO3HAs CHJIa TIOe3/1a
By H 50 TopMO3HAS CHJIA, KOTOPAs PeaTH3yeTcs
MarHUTOPEIbCOBBIMU TOPMO3aMH
by H/r 0,1 Y niesibHas TOPMO3HAS CHJIa, KOTOPAs Peau3yercs
MarHUTOPEIbLCOBBIMU TOPMO3AMH
r H/r 0,1 O61as yaeibHas TOPMO3HAs CHIIa T0e3/1a
N kBT 1 MOIHOCTB TOKOMOTHBA

- 0,001  [KoshduimenT npubiuKkeHus peanrbHoi TAroBoil
XapaKTEPUCTHKU TEMIOBO3a K HeaIbHOM

Fy H 50 [KacaTenbHasi CHyla TATH JIOKOMOTHBA

Fiep H 50 PacueTHOE 3HaUEHUE KACATENbHON CHUJIBI TATH JJOKOMOTHBA
[1pY paCcuE€THO-MUHUMAIBHOM CKOPOCTH

- H 50 PacueTHOE 3HaYEHUE KaCATEIbHOM CUIIBI TITU JJOKOMOTHBA

MPpU TPOraHUU OC3/1a C MECTa
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Oxonyanue mabauywvl A.1

Fy H 50 [KacarenbHasi cuna TSI JJOKOMOTHER T10 CLETUIEHHIO PETbCa
1 KoJIeca
fr H/t 0,01 VnenbHAs KacaTenbHas CHa TSCH JJOKOMOTHBA (Ha 1 T
Macchl moe3ia)
Ry M]Tx 1 MexaHnuueckas paboTa TOKOMOTHBA
A KBT 4 10 IPacxom 3IeKTPOIHEPTUH
Aoy kBT u/g 1 IPacxoy 5IeKTPOIHEPTHH Ha COOCTBEHHBIE HYKIbI 33 Yac
[paboThI
1 A 1 Tox, OTpedIsIeMbIii JOKOMOTHEOM (CHJIA TOKA)
Iy A 1 ToK, moTpedJIsIEMBIiA 3JIEKTPOIBUTATEIEM
I A 1 ToK, TOTPeGIEMBIH SJIEKTPOIABHTATENSMH Ha [IATE
UHTETPHPOBAHHS
L A 1 D DEKTUBHBIN TOK HJIEKTPOABUIATENSI
I; A 1 MaxkcuMalibHBIH TOK 3JIEKTPOJIBUTATEIIS 32 ONPENETICHHOE
BpeMsI
U TeiC. B 0,01 HanpsikeHne B KOHTaKTHOM CETH
Uy ToiC. B 0,01 [Hanpskenne >neKTpoaBUraTens
e Kr/d 0,5 IPacxon TorutiBa Ha COOCTBEHHBIE HY Kbl 38 Yac pabOThI
Ng - - [KomuaecTBo anekTpoaBUrarTeneit
Im Kr/4 0,5 IPacxon TOIUIIBA B TATOBOM PEXXUME 32 9ac paboTHI
G KT 1 Pacxon ToruMBa
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MpunnoxeHve b

(cnpaBoyHOE)

Ko3thhnymneHTbI, y4nTbIBaKOLWNe AOMNONHUTENBHOE YielbHOE
CONpPOTUB/IEHWNE ABVXKEHMIO NM0Oe3aa 0T HU3KOW TemnepaTypbl HapyXXHOro

BOo3agyXa

Ta6nuya b6.1

'"T (ogHo peneHve — 0,005)
0,150 80 Km/y

60 Km/4

40 Kkm/4

0,025
20 Km/4

10 -15 -20 -25 -30 -35 -40 -45 -50 -55 -60 -65 -70 tH6,°C

V,  Kosth( LWLMEHTBIK T ,,MpW TEMMepaType Hapy»HOro Bo3ayxa tHR ¢

Ky -1 -12 13 -14 15 -16 -17 -18 19 20 -1 22 23 24 -5
20 0,004 0,004 0,004 0,004 0,004 0,005 0,005 0,005 0,005 0,005 0,005 0,006 0,006 0,006 0,006
40 0,017 0,017 0,018 0,019 0,020 0,021 0,021 0,022 0,023 0,024 0,025 0,025 0,026 0,027 0,028
60 0,029 0,030 0,031 0,033 0,034 0,035 0,037 0,038 0,039 0,041 0,042 0,044 0,045 0,046 0,048
80 0,040 0,042 0,043 0,045 0,047 0,049 0,051 0,053 0,054 0,056 0,058 0,060 0,062 0,064 0,065
V,  Koagh( LULWEHTBI k 7,, MY TEMMepaType Hapy>kHOro Bosayxal,« C

Kmy -26 27 -28 -29 -30 31 -3 -8 -34 - 36 -3 -3 -39 -4
20 0,006 0,007 0,007 0,007 0,007 0,007 0,007 0,008 0,008 0,008 0,008 0,008 0,009 0,009 0,009
40 0,029 0,029 0,030 0,031 0,032 0,033 0,033 0,034 0,035 0,036 0,037 0,037 0,038 0,039 0,040
60 0,049 0,050 0,052 0,053 0,054 0,056 0,057 0,058 0,060 0,061 0,062 0,064 0,065 0,066 0,068
80 0,067 0,069 0,071 0,073 0,075 0,076 0,078 0,080 0,082 0,084 0,086 0,087 0,089 0,091 0,093
V,  Koat( LLLMEHTbI k ur,, NPY TEMMepaType Hapy>kHoro Bo3ayxa tHR C

Kkwu 41 42 43 44 45 46 47 48 49 50 Bl 52 53 54 55
20 0,009 0,009 0,009 0,010 0,010 0,010 0,010 0,010 0,011 0,011 0,011 0,011 0,011 0,011 0,012
40 0,041 0,041 0,042 0,043 0,044 0,045 0,045 0,046 0,047 0,048 0,049 0,049 0,050 0,051 0,052
60 0,069 0,071 0,072 0,073 0,075 0,076 0,077 0,079 0,080 0,081 0,083 0,084 0,085 0,087 0,088
80 0,095 0,097 0,098 0,100 0,102 0,104 0,106 0,108 0,109 0,111 0,113 0,115 0,117 0,119 0,120
V,  Koah( LLpeHTbI 11 MpY TeMMepaType HapyXHoro BosgyxatHR C

Kmy -56 57 58 59 60 61 62 63 64 65 -66 67 68 -69 -70
20 0,012 0,012 0,012 0,012 0,013 0,013 0,013 0,013 0,013 0,013 0,014 0,014 0,014 0,014 0,014
40 0,053 0,053 0,054 0,055 0,056 0,057 0,057 0,058 0,059 0,060 0,061 0,061 0,062 0,063 0,064



60 0,089 10,091 10,092 10,093 0,095 10,096 10,098 (0,099 10,100 (0,102 10,103 |0,104 |0,106 0,107 (0,108
30 0,122 10,124 (0,126 (0,128 |0,130 10,131 {0,133 |0,135 10,137 10,139 10,140 |0,142 10,144 10,146 10,148
ITpumeuanus.

1 Koa(h(hpHuueHTB! TPHHATHI IO ANMPOKCHMALME 3KCTICPUMCHTABHBIX JAHHBIX B [IPaBHIAX TATOBBIX PACUETOB I

moe3aHOM paboThI, YMEHBIICHHBIX HA €IUHHULY C YYETOM METOAA PACUCTOB B JAHHOM MOCOOHH.

2 Jln4 mpOMEKyTOUHBIX
MHTEPIOIALUCH (B IPOrpaMMe BBINOTHACTCA aBTOMaTH4YeCku). [Ipu ckopoctu aBwxeHusa 0 km/d kyy,,, =0).

3HAUCHMH CKOPOCTH ABIDKCHMA 1oe3Aa Kod(puumueHtsl ki,

OTPE IETOTCS
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NpunoxeHne B

(cnpaBoYyHOe)

KoathhnumeHTbl, yunTbiBalOWMe AONOHUTENbHOE Yie/bHOe

conpoTumBsieHNE ABMXXEHWNIKO Moe3[a OT BCTPEYHOIO N O60KOBOr0 BETpPa

Tabnuua B. 1- KoathpuupmeHTbI Npy CKOPOCTY BeTpa oT 6 40 12 m/c
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Tabnunya B.2 - KoaduumeHTbl npu ckopocTy BeTpa oT 13 go 35 m/c
MnoTtHoCTL Bo3ayxap= 1,0Kr/m

V,
KM/Y
0
10
20
30
40
50
60
70
80
V,
KM/4

10
20
30
40
50
60
70

KB(oMo pgenenne -

0,05)

KoahdmumeHTbI k 8 MPU CKOPOCTY BETpa VB, M/C

13
0,394
0,353
0,313
0,275
0,239
0,204
0,171
0,141
0,112

14
0,442
0,397
0,354
0,313
0,274
0,237
0,201
0,168
0,136

15
0,497
0,448
0,402
0,357
0,314
0,273
0,234
0,198
0,163

16
0,560
0,506
0,455
0,405
0,358
0,313
0,271
0,230
0,192

17
0,629
0,570
0,513
0,459
0,407
0,357
0,310
0,266
0,224

18
0,705
0,639
0,577
0,517
0,459
0,405
0,353
0,304
0,257

KoahthmumeHTbl « 8 Npu ckopocTu BeTpa K, M/c

25
1,375
1,251
1,132
1,019
0,911
0,809
0,713
0,621

26
1,486
1,351
1,223
1,101
0,985
0,875
0,770
0,672

27
1,599
1,454
1,316
1,185
1,060
0,941
0,829
0,723

28
1,714
1,559
1411
1,270
1,135
1,008
0,888
0,775

29
1,832
1,665
1,507
1,356
1,212
1,076
0,948
0,828

30
1,950
1,773
1,603
1,442
1,289
1,145
1,009
0,880

19
0,786
0,714
0,645
0,579
0,515
0,455
0,398
0,344
0,293

31
2,070
1,881
1,701
1,530
1,367
1,213
1,069
0,933

20
0,873
0,793
0,717
0,644
0,575
0,508
0,446
0,386
0,330

32
2,190
1,989
1,798
1,617
1,444
1,282
1,129
0,986

21
0,965
0,877
0,794
0,713
0,637
0,564
0,495
0,430
0,368

33
2,310
2,097
1,895
1,704
1,521
1,350
1,189
1,038

22
1,061
0,965
0,874
0,786
0,702
0,623
0,547
0,476
0,408

34
2,429
2,205
1,992
1,790
1,598
1,418
1,249
1,090

23
1,162
1,057
0,957
0,861
0,770
0,683
0,601
0,523
0,450

35
2,548
2,312
2,088
1,876
1,674
1,485
1,307
1,141

24
1,267
1,152
1,043
0,939
0,840
0,745
0,656
0,572
0,492
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80

Km/Y

10
20
30
40
50
60
70
80

KM/M

10
20
30
40
50
60

80

0535 0,580 0,624 0669 0,715 0,760 0,806 0,851

KB (of4HO geneHune - 0,05)

KoathpuuneHTbl k 8 NpY CKOPOCTM BETpPa VB, M/C
13 14 15 16 17 18
0431 0483 0542 0,609 0,684 0,765
0,391 0,439 0,494 0,556 0,625 0,700
0,353 0,397 0,448 0,505 0,568 0,637
0,316 0,357 0,404 0,457 0,514 0,577
0,281 0,319 0,362 0,410 0,463 0,520
0,248 0,283 0,322 0,366 0,414 0,465
0,217 0,249 0,285 0,324 0,367 0,413
0,188 0,217 0,249 0,284 0,323 0,364
0,160 0,186 0,215 0,247 0,281 0,317
KoadhuuneHTs! k 8 NpK CKOPOCTH BeTpa VB, M/c
25 26 27 28 29 30
1,494 1615 1,740 1,867 1,997 2,129
1,366 1,477 1591 1,707 1,825 1,944
1,244 1,345 1,448 1553 1,660 1,768
1,127 1,218 1,311 1,406 1,502 1,600
1,016 1,098 1,181 1,266 1,353 1,440
0,910 0,983 1,058 1,134 1211 1,289
0,810 0,875 0,941 1,008 1,076 1,145

19

0,853
0,781
0,711
0,644
0,581
0,520
0,462
0,408
0,356

31
2,262
2,065
1,877
1,698
1,528
1,367
1,215

20
0,947
0,867
0,790
0,716
0,645
0,578
0,514
0,454
0,397

32
2,396
2,187
1,987
1,797
1,617
1,445
1,284

0,897

21
1,047
0,958
0,873
0,791
0,714
0,640
0,569
0,503
0,440

33
2,530
2,309
2,098
1,897
1,706
1,524
1,354

0,941

22
1,152
1,054
0,960
0,871
0,785
0,704
0,626
0,553
0,484

34
2,665
2,432
2,208
1,996
1,794
1,603
1,423

0,985

23
1,262
1,154
1,052
0,953
0,860
0,770
0,686
0,606
0,530

35
2,800
2,554
2,318
2,095
1,882
1,681
1,492

0 KM/4

10 Km/4

20 Kkm/4
30 Kkm/4
40 Kkm/4
50 km/4

60 Km/4

70 km/4

80 km/4

Ve, m/c

24
1,376
1,258
1,146
1,039
0,937
0,839
0,747
0,660
0,577



70
80

KMm/Y

10
20
30
40
50
60
70
80

Km/Y

10
20
30
40
50

0,716 0,772 0,831 0,890 0,950 1,010
0,626 0,676 0,727 0,778 0,831 0,883
MnoTHocTb Bo3gyxap = 1,2 kr/M'

kB (ogHO geneHue - 0,05)

KoathuumeHTbl k 8 NPU CKOPOCTM BETPa VB, M/C
13 14 15 16 17 18
0,468 0,523 0,587 0,659 0,739 0,826
0,430 0,481 0540 0,606 0,680 0,760
0,393 0,440 0,495 0,556 0,624 0,698
0,357 0,401 0,452 0,508 0,570 0,638
0,324 0,365 0411 0,462 0,519 0,580
0,293 0,330 0,372 0,419 0,470 0,525
0,263 0,297 0,335 0,377 0,423 0,473
0,235 0,266 0,300 0,338 0,380 0,424
0,209 0,236 0,267 0,301 0,338 0,378
KoathpuuneHTbl k 8 NPY CKOPOCTKW BETPa VB, M/C
25 26 27 28 29 30
1,613 1,745 1,881 2,020 2,162 2,307
1,482 1,602 1,727 1,854 1,984 2,116
1,356 1,466 1579 1,69 1,813 1,933
1236 1,335 1438 1542 1,649 1,758
1121 1,211 1303 1,397 1,493 1,591
1,012 1,092 1,175 1,259 1,345 1,432

1,071
0,937

19
0,921
0,847
0,777
0,710
0,646
0,585
0,527
0,472
0,420

31
2,454
2,250
2,054
1,868
1,689
1,521

1,133
0,990

20
1,022
0,940
0,862
0,788
0,716
0,648
0,583
0,522
0,464

32
2,602
2,385
2,177
1,979
1,789
1,610

1,194
1,043

21
1,129
1,039
0,952
0,869
0,790
0,715
0,643
0,575
0,511

33
2,752
2,522
2,300
2,090
1,889
1,699

1,255
1,096

22
1,242
1,143
1,047
0,955
0,868
0,785
0,706
0,631
0,559

34
2,902
2,659
2,425
2,203
1,989
1,789

1,316
1,149

23
1,361
1,251
1,146
1,045
0,949
0,858
0,771
0,688
0,610

35
3,053
2,796
2,549
2,315
2,090
1,879

0 KMm/4

10

20

30

40

50

60

70

80

KM/4

KM/Y

KM/4

KM/4

KM/4

KM/Y

KM/Y

KM/4

Va, wc

24
1,484
1,364
1,249
1,139
1,034
0,933
0,838
0,748
0,663
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60 0,908 0,980 1,063 1,128 1,204 1,282 1360 1439 1518 1598 1,678

70 0,810 0,873 0,938 1,004 1,072 1,140 1,209 1,279 1,349 1,420 1,490

80 0,717 0,772 0,829 0,887 0,946 1,006 1,066 1,127 1,189 1,250 1,312
MnoTHoCTb Bo3ayxap= 1,3 Kr/m

kB (ogHo genexwue - 0,05)

[CIC U Vq, mc

i: 14 1 16 17 18 1E 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

v, KoathhmuneHTbl k 8 NpU CKOPOCTY BeTpa VB, M/c
KM/Y - 13 14 15 16 17 18 19 20 21 22 23 24
0 0,505 0,564 0,632 0,708 0,794 0,887 0,988 1,096 1211 1,333 1,460 1,593
10 0,468 0523 058 0,656 0,735 0821 0914 1014 1,120 1,231 1,348 1,470
20 0,433 0483 0541 0,607 0,679 0,758 0,844 0,935 1,032 1,134 1241 1,352
30 0,399 0,446 0,499 0559 0,626 0,698 0,776 0,859 0,947 1,040 1,138 1,239
40 0,367 0,410 0,459 0514 0575 0,640 0,711 0,787 0,867 0951 1,039 1,131
50 0,337 0,376 0421 0471 0,526 0,586 0,650 0,718 0,790 0,866 0,945 1,028
60 0,309 0,345 0,385 0,430 0,480 05533 05591 0,652 0,717 0,785 0,856 0,930
70 0,282 0,315 0351 0,392 0,436 0,484 0536 059 0648 0,708 0,771 0,836
80 0,257 0,286 0,319 0,35 039 0438 0483 0531 0582 0,635 0,690 0,748

V,  KoathuumeHTbl k 8 NP CKOPOCTKM BETpa VB, M/C
KM/u 25 26 27 28 29 30 31 32 33 34 35
0 1,732 1,875 2,022 2,173 2,328 2,486 2,647 2,809 2,974 3,140 3,307
10 1,597 1,728 1,863 2,001 2,143 2,287 2,434 2583 2,733 2,885 3,037
20 1,468 1,587 1,710 1,837 1966 2,097 2,231 2,366 2503 2,641 2,780
30 1,344 1453 1564 1679 1,796 1,915 2,036 2,159 2,283 2,409 2,534
40 1,226 1,324 1425 1528 1,634 1,742 1851 1,962 2,073 2,186 2,299
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50
60
70
80

V,
KM/Y
0
10
20
30
40
50
60
70
80
\2
KM/Y

10
20
30

KB (of4HO AeneHue - 0,05)

13

1,113
1,006
0,904
0,807

14 15

1,201
1,084
0,974
0,869

1,292
1,165
1,045
0,932

1,385
1,248
1,119
0,996

1,479
1,333
1,194
1,062

1,576
1,419
1,270
1,129

MnoTtHoCTb Bo3ayxap = 1,4 Kr/m

16

17 18

19 20 21

22 23 24 25 26 27 28 29 30 31 32 33 34 35

KoathpuuneHTbl k 5 NPY CKOPOCTM BETPa VB, M/C

13
0,542
0,507
0,472
0,440
0,410
0,381
0,354
0,329
0,306

14
0,605
0,564
0,526
0,490
0,455
0,423
0,392
0,364
0,337

15
0,676
0,631
0,588
0,547
0,508
0,471
0,435
0,403
0,371

16
0,758
0,707
0,657
0,611
0,566
0,524
0,484
0,446
0,410

17
0,848
0,790
0,735
0,681
0,630
0,582
0,536
0,493
0,452

18
0,948
0,882
0,819
0,759
0,701
0,646
0,594
0,545
0,498

KoaduuneHTsl k 8 Npy CKOPOCTM BETPA VB, M/C

25
1,851
1,712
1,580
1,452

26
2,004
1,853
1,709
1,570

27
2,163
1,999
1,842
1,691

28
2,326
2,149
1,978
1,815

29
2,494
2,302
2,119
1,943

30
2,665
2,459
2,262
2,073

1,674
1,506
1,347
1,197

19
1,055
0,981
0,910
0,842
0,777
0,715
0,655
0,599
0,546

31
2,839
2,619
2,408
2,206

1,773
1,594
1,426
1,266

20
1,171
1,087
1,008
0,931
0,857
0,788
0,721
0,658
0,598

32
3,016
2,781
2,556
2,341

1,874
1,684
1,505
1,335

21
1,293
1,200
1,111
1,025
0,943
0,865
0,791
0,720
0,653

33
3,196
2,945
2,706
2,477

1,975
1,774
1,585
1,405

22
1,423
1,320
1,220
1,125
1,034
0,947
0,864
0,785
0,710

34
3,377
3,112
2,857
2,615

2,076
1,864
1,665
1,476

23
1,560
1,445
1,335
1,230
1,129
1,032
0,941
0,853
0,771

35
3,561
3,279
3,010
2,755

0 km/4

10

20

30

40

50

60

70

80

KM/4

KM/4

KM/4

KM/4

KM/4

KM/Y

KM/4

KM/4

24
1,702
1,576
1,455
1,339
1,228
1,122
1,021
0,924
0,833
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40
50
60
70
80

1:$ 14 1£ 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

V,
KM/Y
0
10
20
30
40
50
60
70
80
Vv,
KM/4

10
20

84

1,331 1,437 1547 1,659 1,775 1,892
1,214 1,310 1,409 1510 1614 1,720
1,103 1,189 1,277 1,368 1,461 1,555
0,998 1,074 1,153 1,233 1,316 1,400
0,898 0965 1,034 1,105 1,178 1,252
MnoTHocTb Bo3gyxap= 1,5 Kr/m

KB (04HO aeneHue - 0,05)

KoaghtmumneHTsl KB Npu ckopocTu BeTpa VB m/c
13 14 15 16 17 18
0,580 0,645 0,721 0,807 0,903 1,008
0,545 0,606 0,677 0,757 0,845 0,942
0,512 0,569 0,634 0,708 0,790 0,880
0,481 0,534 0,594 0,662 0,737 0,819
0,453 0,501 0,556 0,618 0,686 0,761
0,426 0,470 0520 0,576 0,639 0,706
0,400 0,440 0,486 0,537 0,593 0,654
0,376 0,413 0,454 0,499 0,550 0,605
0,354 0,387 0,424 0,464 0,509 0,558
KoathdunumeHTbl k 8 NPWU CKOPOCTKN BeTpa VB, M/C
25 26 27 28 29 30
1970 2,134 2,304 2,479 2,659 2,843
1,828 1,979 2,135 2,296 2,461 2,631
1,692 1,830 1,973 2,120 2,272 2,426

2,012
1,827
1,651
1,485
1,327

19
1,122
1,048
0,976
0,908
0,842
0,779
0,720
0,663
0,610

31
3,031
2,803
2,584

2,134
1,937
1,749
1,572
1,404

20
1,245
1,161
1,080
1,003
0,928
0,857
0,790
0,726
0,665

32
3,222
2,979
2,745

2,257
2,048
1,848
1,661
1,482

21
1,375
1,281
1191
1,103
1,020
0,940
0,865
0,793
0,724

33
3,417
3,158
2,908

2,381
2,160
1,948
1,750
1,560

32 33 34 35

22
1,514
1,408
1,307
1,210
1,117
1,028
0,943
0,863
0,786

34
3,614
3,339
3,074

2,506
2,273
2,049
1,840
1,640

23
1,659
1,542
1,430
1,322
1,219
1,120
1,026
0,936
0,851

35
3,813
3,522
3,241

Ve, wc

24
1,811
1,682
1,558
1,439
1,325
1,216
1,112
1,013
0,919



30
40
50
60
70
80

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

V,
KM/Y

0

10
20
30
40
50
60
70

80
Vv,
Km/Y

10
20

1561 1,687 1,818 1952 2,090 2,231
1,436 1550 1,668 1,790 1915 2,043
1316 1,419 1526 1635 1,748 1,863
1,200 1,294 1390 1,488 1,589 1,692
1,092 1,175 1260 1,347 1,438 1,529

0,989 1,062 1,137 1,214 1293 1,374
MnoTHoCTb BO3A4yxa/9=1,6 Kr/m'3
KB (ogHo geneHwue - 0,05)

KoaduuneHTs! k 8 NP1 CKOPOCTH BeTpa VB, M/C
13 14 15 16 17 18
0,616 0,686 0,766 0,857 0,958 1,069
0,584 0,648 0,722 0,807 0,900 1,003
0,552 0,612 0,681 0,759 0,845 0,940
0,523 0578 0,642 0,713 0,793 0,880
0,496 0,546 0,604 0,670 0,742 0,822
0,470 0,516 0569 0,629 0,695 0,767
0,446 0,488 0536 0,590 0,649 0,714
0,423 0,462 0,505 0,553 0,607 0,665
0,402 0,437 0,476 0,519 0,566 0,618
KoathuuneHTbl « 8 NPy CKOPOCTKW BETpa VB, M/C
25 26 27 28 29 30
2,088 2,264 2,445 2,632 2,824 3,022
1,943 2,104 2271 2,444 2,621 2,802
1,804 1,952 2,105 2,262 2425 2,591

2,375
2,173
1,981
1,798
1,623
1,457

19
1,190
1,115
1,043
0,973
0,907
0,844
0,784
0,727
0,673

31
3,223
2,988
2,761

2,522
2,305
2,100
1,905
1,719
1,542

20
1,320
1,234
1,153
1,074
0,999
0,927
0,859
0,794
0,732

32
3,429
3,177
2,934

2,671
2,440
2,222
2,014
1,816
1,627

21
1,458
1,362
1,270
1,181
1,097
1,016
0,938
0,865
0,795

33
3,638
3,370
3,111

2,822
2,576
2,345
2,124
1,915
1,714

32 33 34 35

22
1,604
1,497
1,394
1,295
1,200
1,109
1,022
0,940
0,861

34
3,851
3,565
3,290

2,975
2,714
2,469
2,235
2,015
1,803

23
1,758
1,639
1,525
1,414
1,309
1,207
1,111
1,019
0,931

35
4,066
3,764
3,471

O Km/4

10

20

30

40

50

60

70

80

KM/Y

KM/4

KM/4

KM/4

KM/4

KM/4

KM/Y4

KM/4

24
1,920
1,788
1,661
1,539
1,422
1,310
1,203
1,101
1,004
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30 1,669 [1,804 [1,944 [2,088 [2,236 [2.389 [2,544 [2,702 [2.864 [3,028 [3,194

40 1,541 1,663 1,790 [1921 [R,056 2,194 2334 2,478 |2,624 2,773 [2,923

50 (1,417 [1,528 |1,643 [1,761 1,883 [2,007 P,135 P2.265 [397 [2,531 [2,667

60 1,299 1,398 (1,502 [1,608 [1,717 (1,829 (1,943 2,059 R,178 2,299 2421

70 1,187 1,275 1,367 |1,462 |1,559 1,659 1,762 |1,866 (1,972 2,080 [2,189

30 1,079 1,158 1,239 |1,323 |1,409 |1,497 |1,588 1,680 |1,774 |1,870 1,967
IMpuveyanns.

1 Koa(hhrumeHTs MPHHATHI 0 ANMPOKCHMALMH KCIICPUMEHTANBHBIX JAHHBIX B [IPaBHIAX TATOBBIX PACYCTOB I

3HAYCHUH

CKOPOCTH  OBIDKCHUA

moe3IHOH pabOTHI, YMEHBIICHHBIX HA €AMHHLY C YYETOM METO/A PACUCTOB B JAHHOM IIOCOOHH.
2 JInt  mPOMEXKYTOUHBIX

noe3ga  Kod(hGuumeHTsI

ky; ompenmemmorcs

MHTCPIOIAUUCH (B MPOTpaMME BBINMOJTHACTCS ABTOMATHHCCKH). [ITOTHOCTh BO3AYXa p NPHHHMACTCA C OKPYIJICHHEM [0
0IHOTO 3HAKA ITOCJIC 3aIIATOM, CKOPOCTD BETPa — B OOJBINYIO CTOPOHY O IEIOTO YHCIA.
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Vh
59,1
bx'
0,01

Vn

59,1
58,081
56,966
55,769
54,502
53,173
51,787

50,35
48,865
47,335
45,763
44,151
42,499
40.809
39,083
37,319
35,519
33,683
31.809
29,898
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25,958
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19,724
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13,013
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O O OO O O O o o o o

ex
0,0002

kUi

0,05964
0,11848
0,1764
0,23329
0,28904
0,34353
0,39664
0,44827
0,49829
0,5466
0,59307
0,6376
0,68007
0,72036
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108000

brn
-0,000343
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hn

0,16571942
0,13385293
0,11633997
0,10541592
0,09807347
0,09290429
0,08916212
0,08641573

0,0843996
0,08294244
0,08192986

0,0812838
0,08095044
0,08089287

0,0810866
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0,08418782
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0,11000973
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0,13263523

0,14465421
0,16067797
0,16067797
0,16067797
0,16067797
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0,16067797

Crn
0,06
co"
0,0025

kte

0,05964
0,11848
0,1764
0,23329
0,28904
0,34353
0,39664
0,44827
0,49829
0,5466
0,59307
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0,68007
0,72036
0,75836
0,79396
0,82703
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0,95061
0,96616
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0,1549443
0,1531931
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Cre
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27
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16687,59
23290,64
29205.6
34605,74
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44302.08
48747,58
52995,22
57083,98
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64906,41
68689,2
72414,07
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KoathhnumeHTbl KO3 PprLmMeHTa TPEHNA KONOA0K
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4,639
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4,466
4,421
4,376
4,331
4,286
4,241
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MpunoxeHwune I

(cnpaBo4yHOE)
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17,64
17.24
16,81
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15.88
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13,86
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12,81
12,29
11,77
11.24
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16,66
16,29
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14,57
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13,62
13,14
12,66
12,17
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10,71
10.23
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8,813
8,354
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6,598
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4,292
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3,038
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3,038
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0,08

30,5782
33,4561
35,8888
38,0033

39,879
41,5706
43,1181
44,5515
45,8942

47,165

48,379
49,5493
50,6868
51,8013

52,902
53,9975
55,0961
56,2067
57,3384
58,5015
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65,2794
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71,3293
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1,115
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1,329
1,386
1,437
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1,53
1,572
1,613
1,652
1,69
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1,763
1,8
1,837
1,874
1,911
1,95
1,99
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2,077
2,124
2,176
2,233
2,303
2,378
2,47
2,585
2,732

2,929
3,194
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58,59
57,523
56,367
55,136
53,838

52,48
51,069
49,608

48,1
46,549
44,957
43,325
41,654
39,946
38,201
36,419
34,601
32,746
30,854
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24,941
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14,164
11,824
9,4004
6,8731
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47,911
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78,182
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120.73
134,09
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159,5
171.54
183,11
194.21
204,82
214,93
224.55
233,64
242.21
250,25
257.73
264,66
271.02
276,79
281,97
286,53
290,47
293,75
296,36
298,27
299,44
299,83
299,38
298,94

298,5
298,05
297,61
297,17
296,72
296,28
295,84
295,39

das

16,275
15,979
15,658
15,316
14,955
14,578
14,186

13,78
13,361

12,93
12,488
12,035
11,571
11,096
10,611
10,116
9,6114
9,0961
8,5704
8,0341
7,4869
6,9282
6,3575

5,774
5,1767
4,5644
3,9345
3,2845
2,6112
1,9092
1,1707

0,3844
-0,444
-0,444
-0,444
-0,444
-0,444
-0,444
-0,444
-0,444
-0,444
-0,444
-0,444

100

100

Sk

0
16,2751
32,2537
47,9114
63,2269
78,1818
92,7597
106,945
120,725
134,087
147,017
159,505
171,54
183,11
194,206
204,818
214,934
224,545
233,642
242,212
250,246
257,733
264,661
271,019
276,793
281,969
286,534
290,468
293,753
296,364
298,273
299,444

299,828
299,385
298,941
298,497
298,054

297,61
297,166
296,723
296,279
295,835
295,392
294,948

Nka
8
Nkb
264

Vk
59,1
58,081
56,966
55,769
54,502
53,173
51,787
50,35
48,865
47,335
45,763
44,151
42,499
40.809
39,083
37,319
35,519
33,683
31.809
29,898
27,948
25,958
23,925
21,848
19,724
17,548
15,315
13,013
10,635
8,1655
5,5807
2,8482
-0,08
-3,194
-3,194
-3,194
-3,194
-3,194
-3,194
-3,194
-3,194
-3,194
-3,194
-3,194

TOPMO3HOW 3aaun - onpeaeneHNs AOoNYCTUMbIX CKOPOCTEN ABUXEHUSA

V=A{(i)

10

-10
-15

3aBMCMMOCTbTOpMO3HOFOﬂyTMOTyKﬂOHa

ycnoBue BbiNONHeHO npu i=10 n Vh=59,1

59,1
56,1
53,1
49,9
46,5
43



TATOBbIE PACYETbI MO NMEPEFOHY CT. A- CT. b
McxofHble faHHble, pacyeTHble ANVHbI U Macchl
O6uwue faHHble: NyTb 3BEHbEBOI, NOCTOSIHHbIW; TENNOBO3HAA TAra

NokomoTuB
Cepusa K-Bo
eanHNL,

TIMT7A 1

OnuHa, m Macca, T ¢ 3kun.

(L ea)
20.88

Py,
177,2

P,,>
180

BaroHbl o6uero Ha3HauyeHUs ¢ 6YKCaMMn Ha PONTMKOBbI X MOAWMNNHMUKAX

4- OCHble K-Bo OnvHa  Tapa 3arpyskabpyTTtc
ns 4 13.92 22 40 62
ns 12 13.92 21.1 70 91.1
*p 17 14,73 22.7 25 47,7
Kon-Bo BaroHoB PacyeTHble ANNHb
33 Lc in Ly LTp
473.1 494,0 10 504

n P TaW Q V- a* b’ %

1 180 2152 0 3 0.01 2E-04
eo JTokoMOTUB
NKn rKn ai a: a3 a4 a5

8 108000 0.6 0.016 100 0,08 100

BaroHsl
Nkb 1KB ai a2 a3 a4 ab
264 607200 0.6 0,016 100 0.08 100
TsAroBas xapakTepucTuka TOKOMOTMBaA

\ 0.0 5.0 10,0 15.0 20,0
F 55000 52000 34500 25500 19500

R ds S 1c Vh Vmax V1

n

800 5 5 0 0 52.89 0
800 5 10 0 4.97 52.89 0
800 10 20 0 6.8734 52.89 5
800 15 35 0 9.2201 52.89 5
800 15 50 0 11,308 52.89 10
800 50 100 0 12.722 52.89 10
800 50 150 0 16.107 52.89 15
800 50 200 0 17,961 52.89 15
800 50 250 0 19.248 52.89 15
800 50 300 0 20.19 52.89 20
800 50 350 0 20,912 52.89 20
800 50 400 0 21.502 52.89 20
800 50 450 9.08 21,991 58,7275 20
800 50 500 9.08 19.818 58.7275 15
800 50 550 9.08 17.781 58.7275 15
800 50 600 9.08 16.018 58.7275 15
580 50 650 9.08 14.544 58.7275 10
580 50 700 9.08 13.411 58.7275 10
580 50 750 9,08 12.682 58,7275 10
580 50 800 9.08 12.244 158.7275 10
800 50 850 9.08 11.993 58.7275 10
800 50 900 9,08 11.855 58.7275 10
800 50 950 9,08 11,78 58.7275 10
800 50 1000 -3,39 11,74 50.7106 10
800 50 1050 -3.39 16,94 50.7106 15
800 50 1100 -3.39 19.595 50,7106 15
800 50 1150 -3.39 21,422 50,7106 20
800 50 1200 -3,39 22.833 50.7106 20
800 50 1250 -3.39 23.973 50.7106 20
800 50 1300 -3,39 24.911 50,7106 20
800 50 1350 -3,39 25.695 50.7106 25
800 50 1400 -3,39 26.385 50.7106 25
250 50 1450 -3,39 26.998 50.7106 25
250 50 1500 -3,39 27,545 50,7106 25
250 50 1550 -3.39 28.036 50.7106 25
250 50 1600 -3,39 28.478 50,7106 25
250 50 1650 -3.39 28.877 50.7106 25
250 50 1700 -3.39 29.238 50,7106 25
250 50 1750 -3.39 29,565 50.7106 25
250 50 1800 -3.39 29.862 50,7106 25

88

do o, Amuua
15,5 248,0 55.7
22.8 1093.2 167.0
11.9 810,9 250.4

PacueTHble macchl

(6] Py,*0 p2,3+0
2152 2329 2332
a” b" c”
3 0.1 0.0025
ab a7 a8
1 100 5
ab a7 a8
1 100 5
25.0 30.0 35.0
15500 13500 11500
V2 F1 F2
5 55000 52000
5 55000 52000
10 52000 34500
10 52000 34500
15 34500 25500
15 34500 25500
20 25500 19500
20 25500 19500
20 25500 19500
25 19500 15500
25 19500 15500
25 19500 15500
25 19500 15500
20 25500 19500
20 25500 19500
20 25500 19500
15 34500 25500
15 34500 25500
15 34500 25500
15 34500 25500
15 34500 25500
15 34500 25500
15 34500 25500
15 34500 25500
20 25500 19500
20 25500 19500
25 19500 15500
25 19500 15500
25 19500 15500
25 19500 15500
30 15500 13500
30 15500 13500
30 15500 13500
30 15500 13500
30 15500 13500
30 15500 13500
30 15500 13500
30 15500 13500
30 15500 13500
30 15500 13500

0,25

a9
100

a9
100

40.0
10000

F

55000
52018
45443
37229
32145
29601
24171
21947
20403
19348
18771
18298
17907
19718
22162
24278
26322
28360
29672
30461
30912
31161
31296
31368
23172
19986
18362
17233
16322
15571
15222
14946
14701
14482
14285
14109
13949
13805
13674
13555

NMpounb
NK t
o}
4 400
9,5 550
13 350
20 700
26 600
28,5 250
32 350
b,, cw
100
Kcr  Ywax n
0.5 60
Yrnax Topm
0.6429 52,89
45.0 50.0
8750 7500
kRFcu Feu
1 59400
1 52222
1 51064
1 50063
1 49415
1 49063
1 48411
1 48136
1 47969
1 47858
1 47779
1 47717
1 47668
1 47901
1 48160
1 48426
0.9486 46182
0.9486 46397
0.9486 46549
0.9486 46648
1 49237
1 49272
1 49291
1 49301
1 48282
1 47927
1 47725
1 47587
1 47485
1 47407
1 47346
1 47294
0.7609 35951
0,7609 35922
0.7609 35897
0,7609 35875
0.7609 35856
0.7609 35839
0.7609 35824
0.7609 35811

20

ax'
3,5

60.0
6000

F

55000
52018
45443
37229
32145
29601
24171
21947
20403
19348
18771
18298
17907
19718
22162
24278
26322
28360
29672
30461
30912
31161
31296
31368
23172
19986
18362
17233
16322
15571
15222
14946
14701
14482
14285
14109
13949
13805
13674
13555

MpunoxeHue [

(cnpaBo4yHOE)

NMpumep TATroBOro pacyera

580

250

Wr.

Aic

0

0.42 0,13

2,80 1.36

0,17 0.02

ic*Aic

0
9,13

-2,64

6.85

[aHHble ANs pacueTa pacxofa 3neKTposaHeprun. A uau tonnmea.G

Mnax
tc /c NMpoBepka nK SkP
400 0 e.3
550 9 8 170
-700 14.3
1050 -4.00 700 19,4 510
706 26,3
850 6,82 -706 27,4 110
350 0
ed b wd n,, Rnp
0 0 3,5 400 3 800
b c
0.09305 0.0023225
bx' cx' ax bx cX
0,01 0.0002 3,039 0,0931 0.002322
70.0 80,0 90,0 0 306.0
5000 4000 3000
w dv YK Fpean dt t
0 0
3 4.9699772 4.97 55000 0.120725 0.1207
3.51984 1.9033869 6.873 52018 0.050661 0.1714
3.74931 2.3467828 9.22 45443 0.074564 0,246
4.0554 2.0883372 11.31 37229 0.087682 0.3336
4,3493 1,4133592 12,72 32145 0.074905 0,4085
4.55969 3.3853463 16,11 29601 0,208124 0.6167
5,10138 1.8538985 17,96 24171 0,176117 0,7928
5.42057 1.2868259 19,25 21947 0.161251 0.954
5.65152 0.9423455 20.19 20403 0.152137 1.1062
5.82552 0.7213604 20.91 19348 0,145979 11,2521
5,96151 0.5905624 21,5 18771 0,141463 11,3936
6.07464 0.4887996 21.99 18298 0.137953 11,5316
6,1695 -2.173003 19.82 17907 0.14351 1.6751
5,75629 -2.036543 17.78 19718 0,159577 1.8346
5.38894 -1.763014 16.02 22162 0.177516 2,0122
5,08649 -1.474843 14,54 24278 0.196322 2.2085
4.84457 -1,132373 13.41 26322 0.214632 2,4231
4.66568 -0.728937 12.68 28360 0.229943 2.6531
4.55368 -0.438293 12,24 29672 0.24071 2.8938
4.48752 -0.250506 11.99 30461 0.247551 3,1413
4.45011 -0,138478 11.85 30912 0.251589 3.3929
4.42955 -0.075026 11,78 31161 0.253861 3.6468
4.41845 -0.040185 11.74 31296 0,255105 3.9019
4,41252 5.2001337 16,94 31368 0.209207 4.1111
5.24278 2.6550131 19.59 23172 0.164227 4,2753
5,71512 1,827017 21.42 19986 0.146281 4.4216
6,05917 1.4112553 22,83 18362 0,135577 4.5572
6,33554 1,1393775 23.97 17233 0.128189 4.6854
6,56542 0,9385679 24.91 16322 0,12274 4.8081
6,75932 0,784293 25.7 15571 0,118562 4,9267
6,92448 0.689536 26,38 15222 0,115206 5,0419
7,07205 0.6129545 27 14946 0,112396 5.1543
7,20508 0,5475148 27,55 14701 0,110004 5.2643
7,32538 0,4910361 28.04 14482 0,107949 5,3722
7,43446 0,4418859 28.48 14285 0,106167 5,4784
7,53358 0,3988139 28,88 14109 0.104611 5.583
7,62382 0.3608438 29,24 13949 0,103243 5.6862
7.7061 0.3272002 29.57 13805 0,102035 5.7883
7,78123 0,2972585 29.86 13674 0,100963 5.8892
7,84992 0,2705088 30.13 13555 0.100008 5.9892

Rm
0
0,275
0.5351
0.9895
1.548
2.0301
3,5102
4.7187
5,8161
6.8362
7.8036
8.7421
9.657
10.552
11,538
12.646
13.86
15,176
16.594
18,078
19,601
21.147
22,705
24.269
25.838
26.996
27.996
28.914
29,776
30.592
31,37
32,131
32.879
33,614
34,338
35,052
35,757
36,455
37,145
37,829
38,507

WX

BT nok BT Bar

6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941

70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196

bt

dVT Vth

0.3
0.3
0.7

60.3
60.3
60.7

61

61
63.3
63.3
63.3
63.3
63.3
63.3
63.3
64.1
64.1
64.1
64.1
64.1
64.1
64.1
64.1
64.1
64.1
64.1
62.9
62.9
62.9
62.9
62.9
62.9
62.9
62.9

[22]
N
©

[22]
N
© ©O© © OV O O OO

62.
62.
62
62

62.
62

dtT

[eNeleNoNeooNolocNoNo ool Nolc ool oo ol oo ool Neo oo oo ool No oo R =-X= N}

tT

3.52
3.52
3.51

3.5
3.49
3.47
3.42
3.37
3.33
3.28
3.23
3.18
3.13
3,08
3.03
2.99
2.94
2.89
2.84
2.79
2.74

2.7
2.65

2.55

2.5
2,45

2.4
2.36
2,31
2.26
2.21
2.16
2,11
2.06
2.01
1.97
1.92
1.87
1.82

1(G)

306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306

ldt

0,615697
0.258373
0.380277

0.44718
0.382017

1,06143
0.898196
0.822382
0.775898
0.744491
0.721463
0,703559
0,731901
0.813842
0.905329
1,001243
1.094625
1.172707
1.227622
1.262509
1.283102
1.294692
1.301034
1.066957
0.837557
0,746034
0,691445
0.653765
0.625975
0.604664
0.587553
0.573217
0.561021
0,550539
0.541451
0,533514

0.52654
0.520379
0.514911
0.510038

A, G
0
0.615697
0.87407
1.254348
1.701528
2.083545
3,144975
4.043171
4.865553
5.641451
6.385942
7,107406
7.810965
8,542865
9.356707
10.26204
11.26328
12.3579
13,53061
14.75823
16.02074
17,30384
18.59854
19,89957
20.96653
21.80408
22.55012
23.24156
23.89533
24.5213
25.12597
25,71352
26.28674
26.84776
27,3983
27.93975
28.47326
28.9998
29.52018
30,03509
30.54513

OTMETKUN

[=NeleNoNeNeNoNe oo o RN

o
N
(%]
N

0.908
1.362
1,816
2.27
2,724
3.178
3,632
4.086
4.54
4.994
4.8245
4,655
4.4855
4.316
4.1465
3.977
3,8075
3.638
3.4685
3,299
3,1295
2.96
2.7905
2.621
2.4515
2.282
2.1125



250
250
250
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800

89

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

30,133

30,38
30,604

30,81
30,998
29,134
27,309
25,523
23,778
22,131
20,613

19,23
18,028
17.037
16,239
15,611
15,127
14,762
14,515
14,361
14,265
14,207

16,82
18,445
19,598
20,453
21,126
21,679

50,7106
50,7106
50,7106
50,7106
57.2874
57,2874
57,2874
57,2874
57,2874
57,2874
57.2874
57.2874
57.2874
57,2874
57.2874
57.2874
57,2874
57,2874
57,2874
57,2874
57,2874

52,89

52,89

52,89

52.89

52.89

52,89

52,89

30
30
30
30
30
25
25
25
20

20
15
15
15
15
15

10
10
10
10
10
15
15
15
20
20
20

35
35
35
35
35
30
30
30
25
25
25
20
20
20
20
20

15
15
15
15
15
20
20
20
25
25
25

13500
13500
13500
13500
13500
15500
15500
15500
19500
19500
19500
25500
25500
25500
25500
25500
25500
34500
34500
34500
34500
34500
25500
25500
25500
19500
19500
19500

11500
11500
11500
11500
11500
13500
13500
13500
15500
15500
15500
19500
19500
19500
19500
19500
19500
25500
25500
25500
25500
25500
19500
19500
19500
15500
15500
15500

13447 0,7609
13348 0,7609
13258 0.7609

13176
13101
13846
14576
15291
16478
17795
19009
20424
21866
23056
24013
24767
25347
25929
26372
26650
26822
26927
23316
21366
19983
19138
18600
18157

1

P RrRPPPRPPPPPRPRPRPPPRPRELPEPRPRLREREREEPR

35798
35788
35778
47011
47000
47109
47228
47359
47502
47654
47811
47972
48127
48267
48390
48493
48577
48643
48689
48719
48737
48749
48300
48071
47927
47829
47756
47699

13447
13348
13258
13176
13101
13846
14576
15291
16478
17795
19009
20424
21866
23056
24013
24767
25347
25929
26372
26650
26822
26927
23316
21366
19983
19138
18600
18157

7,91278
7,97037
8,02317
8,07161
8.11609
7,68241

7,2733
6,88798
6,52568
6,19687
5,90496
5,64819
5.43243
5,25948
5,12353
5,01864
4,93913
4,87975
4,84003
4,81531
4,80008
4,79077
5,22218
5,50651
5,71567
5,87471
6,00231
6,10877

0,2465303

0,224972
0.2055389
0,1879806
-1,863585
-1,825221
-1,785949
-1,745528
-1,646754
-1,517768
-1,383562
-1,201433
-0,991159
-0,798167
-0,627942
-0,483563
-0,365477
-0.246591
-0,154418
-0,095439
-0,058492
2,6128427
1,6251152
1,1529846
0.8547582
0,6729201
0.5531594
0,4592534

OnnHa nytu, m

30,38
30,6
30,81
31
29.13
27,31
25.52
23.78
22,13
20.61
19,23
18,03
17.04
16.24
15,61
15,13
14.76
14,52
14.36
14,27
14,21
16.82
18,44
19,6
20.45
21,13
21,68
22,14

13447
13348
13258
13176
13101
13846
14576
15291
16478
17795
19009
20424
21866
23056
24013
24767
25347
25929
26372
26650
26822
26927
23316
21366
19983
19138
18600
18157

0,099153
0,098386
0.097697
0.097075

0,09978
0,106301
0,113567
0,121701
0,130694

0,14037
0,150592

0,16104
0,171109

0,18031
0.188384
0,195196
0,200741
0,204937
0.207783
0,209597

0,21073
0,193381
0,170142
0,157717
0,149811
0,144306
0,140173
0,136934

6.0884
6,1868
6,2845
6,3816
6,4813
6,5876
6,7012
6,8229
6,9536

7,094
7,2446
7,4056
7,5767

7,757
7,9454
8,1406
8,3413
8,5463
8,7541
8,9637
9,1744
9.3678
9,5379
9,6956
9,8454
9,9897

10,13
10,267

39,179
39.846
40,509
41,168
41,823
42,515
43,244
44,009
44,833
45,722
46,673
47,694
48,787

49,94
51.141
52,379
53,647
54,943
56,262
57,594
58,935
60,282
61,447
62,516
63,515
64,472
65,402

66,31

56,1
51,9
48,2
44,2

40
35,3
29,9
23,1

17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17

17

17
15,6
14.1
12.9
11,7
10,5
9.22
7,89
6,42
3,04

6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
6941
7117
7334
7544
7793
8098
8491
9036
9916
17353

70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
70196
71974
74165
76288
78808
81898
85870
91383
1E+05
2E+05

33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
34
35
36
37
39
40
43
47
83

2,9
2.9
2,9
2.9
3,9
3.9
3,9
3.9
3.9
3.9
3,9
3,9
3.9
3,9
3.9
3.9
3,9
3,9
3.9
4,1
4.3
3,7
3,9
4,2
4,7
5,4
6,8

23

62,9
62,9
62,9
62.9
63,9
63.9
63,9
63,9
63,9
63,9
63,9
63,9
63,9
63,9
63.9
63,9
63,9
63,9
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IIpuio:xenne E

(cmpaBouHOE)
IIpuMepHBIii AJITOPUTM TATOBbIX PACYETOB MPH HCNOIb30BAHUH

BBIYHCJ/IMTEC/IBHBIX MPOrPpaMMHBIX CPEICTB

E.1 Anroput™ TATOBOIO pacdera yCTAHABIMBACTCA Pa3pabOTUMKOM IPOrpamMbl
B 3aBHCHMOCTH OT IPHMEHSEMOIrO MPOrPaMMHOTO OOECHEYCHHs M BHIA PE3YIHTATOB
pacuera.

ITpuMepHBIH anropuT™ pacyeToB UL PeLIeHNs TOPMO3HOH 3a1aun npuBesieH B E.2,
IUTS1 HEIOCPEACTBEHHO TArOBOro pacyera — B E.3.

E.2 Pemenue TOpPMO3HOH 3amadd — ONpEHNENCHHE NOMYCTUMBIX CKOpocTeit
ABWKCHHUA MO YCJIOBUIO OCTAHOBKHU IMO€30a MMCIOLIUMHUCA TOPMO3HBIMM CPEACTBAMU Ha
m000M YKIIOHE B IIPE/ENaxX YCTAHOBICHHOMN JUTMHBI TOPMO3HOTO Iy TH.

1 BBOI HCXOAHBIX JAHHBIX:

— K03 duuueHTH ypaBHEHUS, ONUCHIBAIOIIETO U3MEHEHUE CTETIEHN HANOMHEHUS
LUJIMHAPOB BO BPEMCHU AJId JIOKOMOTHBA U BaroHOB,

— cyMMa JIeHCTBUTENBHBIX TOPMO3HBIX HAOKATHH KOJIOOK JIOKOMOTHBA 1 BarOHOB;

— Macca JIOKOMOTHBA U BarOHOB;

—  KO3(Q(uIMEHTH ypaBHEHHS I JEHCTBUTENBHOTO KOo3(duimeHTa TpeHUs
TOPMO3HBIX KOJIOJIOK;

—  KOJIMYCCTBO TOPMO3HBIX KOJOAOK JIOKOMOTHBA U BarOHOB,

—  K03(h(ULUUEHTH OCHOBHOTO YIAECTBHOTO COTIPOTUBIICHHUS JIOKOMOTHBA B PEKHME
XOJIOCTOIO X0/,

—  k03()pULHEHTH OCHOBHOTO Y/IEITEHOTO COTPOTHUBIIEHHS BarOHOB;

— TIPU3HAK YYeTa MarHUTOPEIbCOBOTO TOPMO3a;

— BpeMs TIOJTHOTO HAITOJTHEHUS TOPMO3HBIX LIHINHPOB JIOKOMOTHBA U BarOHOB.

2 3ajaHue mepBOro 3HAYEHHS YKIIOHA M HAYaJIbHOM CKOPOCTU JBIDKEHUS MOE3Ja U
BBIYUCIICHUE JUTUHBI TOPMO3HOTO TYTH.

3 Tlombop Takoif CKOPOCTH, HPH KOTOpPOH HAa JaHHOM YKIOHE HE Oyner

NPEBHIIIEHA JIIUHa TOPMO3HOIO IYTH.
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4 3aHeceHHE yAOBICTBOPSIOIINX YCIIOBHIO 3HAUCHIH YKJIOHA M CKOPOCTH B TaOnuILy.

5 IosTop AekicTBHil N0 MyHKTaM 2 - 3 71 BCETO JUAa30Ha YKIOHOB.

6 IlocTpoeHue 1Mo JaHHEIM TaONULB Fpaduka 3aBHCHMOCTH JOMYCKAEMOH CKOPOCTH

OT YKJIOHA.

7 IloctpoeHue Ha rpaduke JMHEHHONW JWHUM TPEHIA U YCTaHOBJICHHE 110 €¢

(dopmyne k03(PULHEHTOB aNMPOKCUMALMH JUIS 3aHECEHHS B TATOBBII pacyer.

E.3 Tsroselii pacuer

1 BBOA HCXOHBIX JAHHBIX TIO TOABIKHOMY COCTaBY:

— JJVHA ¥ Macca JIOKOMOTHBA,

— JJIMHA ¥ Macca BArOHOB MO THIIaM.

2 BeluucnieHne JUTHHBI oe3aa U TpeOyeMoit JTHHBI IPHEMO-OTIPABOYHBIX MyTeH,
a TAKKE MAcChl COCTABA M MOE3/A.

3 BBox MCXOOHBIX JAHHBIX IO NMPOQUII0 U IUIAaHY MYTH W cOpsMIICHUE Tpodwus
(ecnu 3TO MpelyCMaTPUBAETCA).

4 BBOA MCXOJHBIX JAHHBIX:

— HanpsbKeHHE Ha TOKONPHEMHHUKE ([T 3NEKTPOBO3a);

—  K03()pUIUEHTH OCHOBHOIO YAECIBHOTO COMPOTHBICHHUS JIOKOMOTHBA B TATOBOM

PEXIME U PEXKIME XOJIOCTOTO X0,

K03(pULIHEHTHI OCHOBHOTO YIETFHOTO CONPOTHBIICHHUS BarOHOB,

— JAHHBIC IO JOMOJHUTEC/IBHBIM YACIbHBIM COMMPOTHBIICHUSIM [IBHXKCHHIO,

K03(uLeHTHI TS pacueTa Koo QunrenTa cuenieHus 10KOMOTHBA;

KO3(hQUIMEHTH! U ydeTa CHIDKSHHS Kod((HIMEeHTa CHETUICHUS B KDHMBBIX
U 3HAYCHWE pajnyca, MpH KOTOPOM YK€ HE YUHTHIBACTCS CHIDKEHHME Kod(dummenra
CIICIUICHHUS,

— CyMMa JEHCTBHTEIBHBIX TOPMO3HBIX HKATHI KOIOJOK JIOKOMOTHBA U BArOHOB,

—  KO3(QQUUMEHTH ypaBHEHHA U1 NEUCTBHTETBHOTO Kod(dUIMeHTa TPeHHS
TOPMO3HBIX KOJIOZIOK JIOKOMOTHBA 1 BATOHOB;

~  KO3(Q)(pULIMEHT UCTIONB30BAHNS TOPMO3HOM CHIIBI IIPH OCTAHOBKE MOE3/1a,

~ MAaKCHMAJIbHO JOIyCTHMAas CKOPOCTH ABIDKEHUS II0€3]1a;

— K03 HULIMEHTH YpaBHEHHUS MAKCHMAIBHO-I0MYCTHMOM CKOPOCTH TI0 TOPMO3aM;
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— KO03()QHUIHECHTEl OCHOBHOIO YIAETBHOTO COMPOTHBIICHHS JBIDKEHHIO IIO€371a

B PEXUME XOJIOCTOTO X0/1a;

— TAroBas XapaKTePHCTHKA JIOKOMOTHBA;

— JIaHHBIE A7 pacyeTa PacXofa dMEKTPOSHEPI UM WK TOILIUBA.

5 BeruncieHue K03(Q@HUIMEHTOB OCHOBHOTO Y/IEIBHOTO COMPOTHBIICHHUS IBHUXKCHHIO
noe3za.

6 BrramcieHie NOMHOTO YAETBHOTO COTPOTHBICHHS JIBW)KCHHIO NMOE3/a B TATOBOM
PEKHME, B PEKUME XOJI0CTOr0 X0a U T IPOBEPKA MAcChl COCTaBa MO TPOTAHUIO C MECTA.

7 Beraucienue Beex TpeOyeMbIX BEMUYHH TT0 TATE (TIOLIATOBO).

8 INocTpoeHue rpaduka 3aBUCUMOCTH CKOPOCTH OT JUTHHBI Ty TH.

9 AHanu3 NoNy4eHHBIX Pe3y/bTaToB, IPOBEPKA BEMIONHEHNS BCEX VCIIOBHUIA.

10 BBOI[ HU3MCHCHHBIX JAHHBIX W IOBTOPHBIC PaCy€Thl, €CJIM HC BBIIOJIHCHBI BCE

YCTIOBHSL.
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BaroHbl, IOKOMOTUB, [10€3/1, IPOMBIIUIEHHBLH Tpancnopt koned 1520 mm, koneu 750 MM
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