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JIBIDKHBIM COCTaBOM, HAallpIMEP JTJOKOMOTHBOM, Ha BBI-
MIOJTHEHUE TTOE3IHOW M MaHEBPOBOM pabOTHI, IPH BO-
KICHAU TI0€3/10B B aBTOMATHUECKOM DPEXHME HIIH
B peXuMe moMomu MammHUCTY. Croco® moBEIIIe-
Husi KIIJ] moaBm>XHOro cocraBa BKIIIOYAET CIELYIO-
IIYe IIary: MoTydYaroT MapaMeTphl HOABI)KHOTO COCTa-
Ba, BKJIIOYAIOLIWE, [0 KpalHEeH Mepe, CKOpOCTh, KO-
OpJIMHATHI, HAPSHKEHNE KOHTAKTHOM CEeTH, HampshKe-
HHE TOKOB TATOBBIX ABHTATEICH, paspsaKy TOPMO3-
HOM MarucTpaii, TakKe ONpeAeIIsiIoT, 10 KpaitHel Me-
pe, mapamMeTpbl 3aBUCUMOCTHU ACHCTBYIOIIEN CHIIBI TSI-
TH, CHJIBl TOPMOXXEHHS, CHJIBI CONPOTHBIICHUS JBHU-
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HBIM 000pYI0BaHIEM >KEJIE3HOOPOKHOTO TTO/IBIKHO-
T'0 COCTaBa, HA OCHOBAaHHWH IIAPAMETPOB 3aBUCHMOCTEH
MOTyYEHHBIX Ha MPEIbIAYINEM Iare, Mocie 4ero Ie-
penaroT ONTUMAIBHOE YIPABICHNE, ONIPEACICHHOE Ha
MIPEABIAYIIEM IIare, B CHCTEMY YIPaBICHUS TTOBIK-
HOTO COCTaBa AJIsI NCTIOHEHHSI MIIH OTOOPaKECHUS Ma-
HINHKCTY.
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CIIOCOB [NOBBINIEHMA KIIJI ITOABDKHOI'O COCTABA
OBJIACTb TEXHHUKH

I/I3o6peTeHHe Np€aAHa3HA4Y€HO JId 3KOHOMHMH OJSHCPIUH, 3ana‘II/IBaeMOI7I KCJIC3HOJOPOXKHBIM
INOJABHM)XHBIM COCTAaBOM, Hal'IpI/IMep,'J'IOKOMOTI/IBOM Ha BBIIIOJIHEHHE MOE3IHOH M MaHCBpOBOﬁ

paboThI, IPH BOXKAECHUH [I0€3I0B aBTOMATHYECKOM PEKUME WM B PEXHMME OMOIIY MAIIHHUCTY.
YPOBEHb TEXHHUKH

HpI/I YOpaBJI€HAU KEJIE3HOAOPOXKHBIMUA COCTaBaMH HCEMAJIOBAXXHBIM SABJISICTCS Bq)(beKTI/IBHOC
YHapaBJi€HHUE, NIPH KOTOPOM KIIA TAT OBOH CHJIBI 6y)1eT MakCHMaJIbHBIM. B Hacrosiee BpEMs
3(1)(1)CKTI/IBHOCTI> yinpapjia€Husd XK.4. COCTaBOM 3aBHCHT OT KBaJ'IH(bI/IKaIII/II/I MaIuHUCTAa,
BCJIICACTBHUC YErO TOJIBKO OIIBITHBIE W 3HAKOIIUE MApHIPYT ABWXCHHA MAHIMHHUCTBI YIIPABJIAIOT

KEJIe3HOJIOPOXKHBIM COCTaBOM Haubosiee 3pEeKTUBHO.

Huxe Oynyr paccMOTpeHBI HEKOTOpBIE TEPMHHBI, KOTOpbIe B JajbHelmeM Oyayt

HCIIOJIB30BATHCA IIPH OITHCAaHUH n3o6peTeHn;1.

KosbdumuenT mnone3Horo AeHCTBUS JIOKOMOTHBA - OTHOIIEHHWE MOJE3HOW paboTHl,
BBHINOJIHAEMOM BEIYIIIMMH KOJIECAMH JIOKOMOTHBA, K KOJIMYECTBY PabOThHI, 3aTpauycHHON Ha e
MOJIyYEHUE Y ABTOHOMHBIX JIOKOMOTHBOB, HMEIOIIUX CAMOCTOSTEIBHYIO CHJIOBYIO YCTaHOBKY
(mapoBo3, TEIJIOBO3), WJIA K OJHEPrHH, IIOJYyYEeHHOW H3 KOHTAKTHOM CeTH (3JIEKTPOBO3,
anekTponoe3n). KoadpuuueHTt mone3sHoro neidcTBAA JOKOMOTHBA 3aBUCHUT OT KIIJ| BCEX 3BEHBEB,
YYacTBYIOIUX B TPEBpAIICHUH IOJBOAUMONW DHEPrUM BMEXAHHYECKYI0 M B mepenade ¢€ Ha
BeAyIIHE KoJéca, a TaKKe OT pacxojlla SHEPTHM Ha CIIy)KeOHbIe W BCHOMOTATENbHBIC HYKIBI.
PaznmuyaroT KO JOKOMOTHBA KaK CHJIOBOM YCTAHOBKM U KIIJI DKCIUTyaTallHOHHBIM, KOTODBIH
3aBUCHUT OT BpeMeHH paboThl TOKOMOTHBA HA PA3IMYHBIX PEXXMMax IIPH JBMXEHHH I0€3][a U OT
pacxoaa TOIUIMBA (SHEPruu) Ha MOJCpKaHUE JIOKOMOTHBA B pabOTOCIIOCOOHOM COCTOSHHH BO
BpeMs CTOSHOK. Pacxon TomimBa Ha CTOSHKAax y TMApoBO3a CYIIECTBEHHO OOJIBINE, €M Y
TEIUIOBO3a, a Y 3JEKTPOBO3a — He3HAUYHTEeNbHBIA. KT TeIioBo3a 3aBUCUT OT KOHCTPYKTHUBHBIX
0COOCHHOCTEH IU3elis, KOHCTPYKLIHMH TSTOBOM IEpenavyd, XOJIOAWIbHHKA, BCIOMOTaTElIbHBIC
MEXaHHU3MOB, TEMIIEpaTyphl U JaBJICHUS HapY>KHOTO BO3/yXa, peaju3yeMoOill MOIIHOCTH H Ip.;
Makc, 3Ha4€HHE KIIJI TeIoBo3a — 0KoJo 30%, 3KcITyaTalMoOHHBIR Kij — okoyio 25%. Kmn
3JIEKTPOBO3a, HE UMEIOLIETO CaMOCTOATENIbHON CHUJIOBOM yCTaHOBKH, cocTaBisieT 88—90%; kmnn
9JNEKTPUYECKOE TATH, YYUTHIBAIOIIUN KIJI AJICKTPOCTAHIUH, YCTPOHUCTB BHEUIHETO H TATOBOTO

anektpocHabxenus u JIC,— 22 — 24%.



[Inan Xene3sHONOpPOXKHOTO HyTH (IUIaH IIyTH) — KpPUBU3HA JKEJIE3HOJOPOXKHOTO IIyTH,

OIpeJenseMas ero paguycoM.

HpO(bI/IJII: IIYTH — BCJIIMYHMHA NPCBBIIICHUS XCIE3HOJOPOXHOIO IIYTH OTHOCHUTEIIBHO HeKOTOPOﬁ

TOYKH.

Pazpﬁzuca TOpMO3HOﬁ MarucTpalii - CHUXKCHUC NaBJICHUS B TOpM03HOI71 MarucTpaliyd [IOABHXXHOI'O

COCTaBa IIPpH BBINOJHCHHAHU ITHCBMATHYCCKOTO TOPMOXKCHUA.

I[J'ISI YBCIIHYCHHA J3KCILUTYAaTaAHUOHHOI'O KII CYIIECTBYIOT PA3IMYHBIE CHCTEMBI H CHOCO6LI,

o6na11a10mne TEMH HUJIH UHBIMH OTpaHUYCHUSAMH.

HN3BecTHEIM B YPOBHE TCXHHKH PCHICHUAM IIPUCYHIC HUCIIOJIB30BAHUE YCPEAHEHHBIX

XapaKTCPpUCTUK IIOABHIKHOI'O COCTaBA.

IIpn mpoM3BOACTBE AOIYCTHMBIMH CYHTAIOTCA OTKIOHEHHS 10 10% ¢akTHyecKuX TATOBBIX
XapaKTEPUCTHK OT IPHHATHIX JUIS JAHHOIO THUIIA JIOKOMOTHBOB. B TedeHHe cpoka cityxObl,
KOTOpBIX cocTaBaser Oosiee 30 €T, OTIMYUS TATOBBIX XapaKTEpHCTUK Bo3pacTtaroT. Eme Gobiie
pa3nu4aloTcs (aKTUYECKHE XapaKTEPHCTHK CONPOTUBIECHMS IBIDKCHHIO OT UX YCPEIHEHHBIX
3HauyeHHH. B HeKOTOphIX ciydasx OTKIOHeHHe MoxeT pocruratb 40%. HauGonbmee
OTKJIOHEHHE OT CpPEIHEro 3HaYeHHs MMeeT KOd(PQUIMEHT CUEIUIEHHsI Kojeca ¢ peascoM. Ilpu
OIIPEJENICHHBIX TOTOJHBIX YCJIOBHUSX M COCTOSIHHM JKEJIE3HOJOPOXKHOTO MyTH €ro (pakTHdeckas
BEJIMYHMHA MOXET OBITH [0 2,5 pa3 MEHbIIE pacyeTHOTO 3HAYEHHs, YTO COKpalaeT
MaKCHMaIbHOE BO3MOXKHOE 3HA4YE€HHE PEaTM3yeMO#l CHIIBI TATH JIOKOMOTHBA COOTBETCTBEHHO B

2,5 paza.

Tak e B ypoBHe TexHHMKH u3BecTHO u300pereHne RU2409484, «Croco® u cuctema ais
YCOBEPIICHCTBOBAHHUS TEXHUKHM BOXJCHHS I0€3/I0OB M CHIDKCHHSA pacxoja TOILUIHBA,
JUKEHEPAJI 3JIEKTPUK KOMIIAHU (US), ony6nukoBanoe 20.01.2011. Jlannoe
N300pETEeHHE OTHOCHTCA K CIIOCOOy M CHCTEME JUIsi YCOBEPIICHCTBOBAHHUS TEXHHKH BOXKICHHS
noe3noB. Cnoco0 BKIIOYAET BHIYMCICHHE MAacChl II0€3/la, ONpeAelicHHe Ha OopTy
JIOKOMOTHUBHOTO COCTaBa TEKYIIETO MECTOMNOJOXEHHS, pacllO3HABAHHE YYacTKa H3MEHEHHS
penbeda penbCcoBOrO MyTH O AOCTHXKEHHS MOE3/I0M yJ4acTKa H3MEHEeHHs peibeda peapcoBoro
IIyTH, KOPPEKTUPOBKY IapaMeTpa peryJIMpOBaHHUsI MOIIHOCTH JIOKOMOTHBHOTO cocTaBa. J[aHHOE
pEIEHHE HE HUCIONb3YeT aKTyaJbHBIE (PACCUMTAHHBIC JUIsi KOHKPETHOTO MOABIKHOTO COCTABa)
napamMeTpsl (MCHOb3YIOT yCPEIHEHHbBIE) 3aBUCHMOCTEH TATOBBIX M TOPMO3HBIX XapaKTEPUCTHK,
3aBHCUMOCTEH CONPOTHBIICHUS IBH)KEHHS U CHJIBI CLEIUICHHS KOJieca C PEeIbCOM, BCIICIACTBHE
4ero ynpasJSIOIIUe BO3JEHCTBHE NOTy4YaeTcss MEHee TOYHBIM K 3P QGeKTUBHBIM. BrrumcieHue
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aKTYaIbHBIX IIapaMeTPOB 3aBUCHUMOCTEH JAHHOTO JJOKOMOTHBHOTO COCTAaBa H BHEIIHUX YCJIOBHH
HEOOXOAUMOMJIS pacueTa yIpapisIolero BO3AHCTBISA, MUHUMH3UPYIOLLETO pacXo] SHEprHH Ha

BBINTOJTHEHHUE TTOE3IHON pabOoTEI.

CVIIIHOCTD M3OBPETEHMA

[IpemnoxenHoe wu300peTeHUE HANpPaBICHO Ha YCTpaHEHHE HENOCTAaTKOB, IPUCYIIUX

CYIIECTBYIONIMM H300PETCHHUSIM.

TexHudeckuil pe3ynbTaT, NOCTUTAeMBIH JAaHHBIM H300pETEHUEM, COCTOMT B MHHUMH3AIMHK
pacxolla SHEpru¥ Ha BHINIOJHEHHE IOE3HOW M MaHEBpOBOH paboThl. JlaHHBIA TEXHHYECKUIl
pe3yNbTaT JOCTHUTACTCA 33 CUET ONpPENIEICHHS aKTyalbHBIX [1apaMeTPOB 3aBUCUMOCTEH TATOBBIX
X TOPMO3HBIX XapaKTEPUCTUK, 3aBUCUMOCTEM COIIPOTUBJICHUS ABMIKEHUS U CHIIBI CLETUICHHUS

KoJieca ¢ pesIbCOM, HCIIOJIb3YEMBIX NP pacyeTe SHEProONTUMAIILHOTO YIIPaBJICHUS.

B oanoM u3 BapHaHTOB peanu3allid JAaHHOTO H300pETEeHHUs, CHOCOO TOBBIMIEHUS KIIX
MOJBIDKHOIO COCTaBa, BKJIIOYAET CJEAYIOIME IIark: MOIYYaloT IapaMeTphl IOJBMXKHOTO
COCTaBa, BKJIIOYAIONIME, IO KpaiHei Mepe: CKOpOCTh, KOOPAUHATHI, HAIPSIKEHHE KOHTAKTHOM
CeTH, HANpsHKCHHE TOKOB TATOBBIX [BUTATENICH, pa3psAKy TOPMO3HOM MarucTpaid, TakxKe
OIIPENIeIAIOT, 0 KpaiiHeH Mepe, mapaMeTpbl 3aBHCHMOCTH JCHCTBYIONICH CHJIBI TSATH, CHJIBI
TOPMOXKEHUS, CHIIBl CONPOTHBICHHS IBIXXCHHUIO, CHIIbI CHEIUICHHUS KOJIEC C PEbCaMH, Maccy
MOJIBIDKHOTO COCTaBa, 3aTeM ONPEAENISIOT ONTUMAIBHOE YIPABIEHUE, peali3yeMOoe TATOBBIM U
TOPMO3HBIM OOOPYJIOBAaHHEM )KEJIE3HOJOPOXXHOTO IIOABMXKHOTO COCTaBa, Ha OCHOBaHUH
[apaMeTpPoB 3aBHCHMOCTEH IONyYCHHBIX Ha MOpEAbIIyNIeM Imare, IOclie 9ero, MepenaroT
ONITUMAJIFHOE YTIPaBJICHUE, OINpPENEICHHOE Ha MNpPEABIAYIIEM IIare, B CHCTEMY YIpPaBICHHS

IIOABHXKHOI'O COCTaBa IJid HCHOJIHCHUSA UJIHA OT06pa)K€HI/I$I MAaIlTAHUCTY.
B HCKOTOPHBIX p€aIn3alusiax I/I306peTeHI/I${, IIaryd crocoda BBINOJIHAIOTCS IMUKJIHYHO,

B HEKOTOPBIX pealu3aiuix I/I306peTeHI/I$I, KOOpAHUHATLEI U CKOPOCTh HNOJABHXXHOI'O COCTaBa

ONpeACIAOTCA C MTOMOIIBIO PaAWOHABUTaHUOHHBIX CHCTEM

B HCKOTOPBIX pC€amu3alnuiax I/I306peTeHI/I$I, paI[HOHaBHFaHHOHHOﬁ CHUCTEMOM SBISAETCA CHCTEMa

GPS wm I'monacc;



B HeKOTOpBIX peanu3anysx H300peTeHns, 110 KpaifHei Mepe, o01iee CONPOTUBICHUE IBUKEHHIO
U CHJIa TOPMOXEHHS, HEOOXOAWMBIE [UIA OHpEAENEeHHs MacChl IIO€3JHOTO COCTaBa,

ONPEACIAOTCA Ha OCHOBE JaHHBIX NPCABIAYIICTO UKIIA BBIYHCJICHHH;

B HEKOTOPBIX pealru3aludaXx KOOPAWHAThl U CKOPOCTh NOABHIXHOIO COCTaBa OIPCACIIAIOTCA C

IIOMOIIBKO OJOMETPHUIECCKOTO JaTYHKaA,

B HEKOTOpBIX pealH3amusx ONPENeNISIOT Ha OCHOBAaHHMH JAaHHBIX, IO KpalHEH Mepe, OJHOro
IPEIIIECTBYIONIETO IIUKIIA, IT0 KpaifHel Mepe, Maccy MOJBHKHOTO COCTaBa U MapaMeTphl OIHOH
U3 3aBUCHUMOCTEH: NEHCTBYIOIIEH CHJIBI TATH, CHIBl TOPMOXKEHHS, CHIIBI COIPOTUBICHUA

ABHIKCHHIO, CHJIBI CIICTUVICHHS KOJIEC C PEIIbCaMH;

B HexoTOphIX peanu3anusax, o KpailHel Mepe, napaMeTphl 3aBHCUMOCTEH, MAacCy MOABHXHOIO
COCTaBa ONPEAEIAIOT C HCIOJIE30BAHMEM IIApaMETPOB 3THUX 3aBHCHMOCTEH, ONPEIEIICHHBIX B

IIpoLCCCC BEITUCIICHHSA

B HCKOTOPBIX pCain3alluiax, IIapaMeTphbl, HEOOXOMMBIC IS BRIYHCIICHHS MacChl MOJABHKHOTO

cocTaBa, OnpCACIAIOTCA ¢ HCITIOJIB30BAHUEM anpnopﬂoﬁ CTaTACTHYCCKOH HH(bOpMaIIHI/I.

B HeKOTOpBIX peayu3alMsix, allpuOpHas CTATUCTHYeCKas MHQOpMaius BKIIOYAET, 0 KpaiHei
Mepe, MaTeMaTHYecKoe OXHIaHWe, KOBApHAIMOHHYIO MaTpHIly OLEHMBAEMBIX MapaMeTpOB H

KOBapHaHOHHYIO MaTPHIY OMIHOOK U3MEPECHUIA;

B HEKOTOpBIX peaM3alMsaX, alpUopHas CTaTUCTHYECKas WHPOpMalLHs BKIIOYAET, IO KpaifHei
Mepe, MaTeMaTH4eCKOe OXHAAHHWE, KOPPEJISIHOHHYIO MATpHUIly OIICHHMBAEMBIX MMApaMETPOB H

KOPPEJALHOHHYIO MaTPUILy OIMOOK U3MEPEHHIA;

B onHOM W3 BapHaHTOB peanu3alluy, JaHHOE W300peTeHHe MOXKET OBITh BBHINIOJHEHO B BHUJE
CHCTEMB! TOBBIIIEHUS KIIJI ITOJABHXXHOIO COCTaBa, BKIIIOYAMOIIEH: OMHO WK 0oJiee yCTPOHCTBO
00paboTKM KOMaHHA, OJHO WU OoJjiee YCTPOHCTBO XpaHCHUs MAaHHBIX, OJHY HJIM OoJjee
IIporpamm, Iie oJHa Wwin 60jee IporpaMM XpaHsATcs Ha OJHOM HIIM OoJiee YCTPOHCTBE XpaHEHHS
JAaHHBIX W MCIOJHSIOTCS HA OJHOM M OoJiee mporeccope, IpUYeM OJHA WM OoJjiee Mporpamm
BKJIIOYAET CJICAYIOIMIME MHCTPYKIHMH: IIOJNYYalOT IapamMeTpsl IOABIDKHOTO  COCTaBa,
BKJIIOYAIOIIKE, IO KpailHell Mepe: CKOPOCTb, KOOPAWHATHI, HANPSDKEHHE KOHTAKTHOM CETH,
HalpsHKCHHE TOKOB TATOBBIX JIBUTATENEH, paspsaaKy TOPMO3HOM MarucTpaid, TakKXkKe
OIIPENENAIOT, 10 KpallHEH Mepe, MapaMeTpbl 3aBHCHMOCTH ACHCTBYIOMIEH CHIIBI TATH, CHUIBI
TOPMOXEHHS, CHJIBI CONPOTUBIICHUS IBW)XCHHUIO, CHJIBI CIEILUICHUS KOJIEC C pelbCcaMH, Maccy

NOABHIXXHOI'O COCTaBa, 3aTE€M OIIPCACIIAIOT OIITUHMAIIBHOC YIIPABJICHHEC, pCalIN3YEMOC TATOBBIM H



TOPMO3HBIM 060py110BaHI/IeM KCJIE3HOOOPOXHOTO IMOABHXHOTO COCTaBa, Ha OCHOBAHHUH
napaMETpoOB 3aBHCHUMOCTEH IIOJIYYCHHBIX Ha IMPEABIAYHIEM IIare, IMocCji€ 4Y€ro, InepeaaroT
ONTHMAJIBHOC YIIPABJIICHHC, OHNPCACIICHHOC Ha IIPCABIAYHIEM IIIarc¢, B CHCTCMY YIIPaABJICHHUA

HOJABHIKHOI'O COCTaBa AJId UCHIOJIHCHHUS UJIA OTO6pa)KeHI/ISI MalIMHHUCTY.
CucreMa MOXET OBITh BBIIIOJIHEHA ¢ BO3MOXXHOCTBHIO IMUAKIIMYHO BBIIIOJIHATh HHCTPYKHIHH.

Cucrema MoOXeT OBITH BBIIIOJIHEHA C BO3MOXKHOCTBIO OIIpCACIICHHUS KOOPAHHAT U CKOPOCTH

IMIOJABHXXHOT'O COCTaBa IIPH IOMOIIH paIuOHABUTAIIHOHHBIX CACTCM.

B HCKOTOPLBIX pCaIn3alluAX CUCTCMBbI paﬂHOHaBHFaHHOHHOﬁ cucteMont saBisercs cucrtema GPS

niu [ monacc.

CucremMa MoOxeT OBITh BBIIOJHEHA C BO3MOXXHOCTBIO OIIPpCACIICHUA KOOpAWMHAT U CKOPOCTH

IMMOABHUIXXHOT'O COCTaBa C IIOMOIIBIO OJIOMCTPUYCCKOI'O JaT4YHuKa.

CucreMa MOXeT OBITH BBHIIIOJHEHA € BO3MOXXHOCTBIO OHpeACIICHUA Ha OCHOBEC JJaHHBIX
NpeaplAymero nukia, I10 Kpaﬁﬂeﬁ MEpE, obmero COITPOTHUBJICHUA JBHXXCHHIO H CHJIBI

TOPMOXCHHA, HEOOXOIUMBIX IS OIIPCACIICHNS MAaCChl IMOE3AHOI'0 COCTaBa.

Cucrema MOXeT OBITh BBHIIIOJHEHA ¢ BO3MOXHOCTBIO ONpEACICHUS Ha OCHOBAHWU JAHHBIX, IO
KpaiiHell Mepe, OJHOro IMpeaIIEeCTBYIOIIETO IHMKJIAa, O KpaiHEeH Mepe, MacChl MOABMXKHOTO
COCTaBa W IapaMeTPhl OJHONW U3 3aBUCHMOCTEM: JACHCTBYIONMICH CHIIBI TATH, CHJIBI TOPMOXEHHS,

CHJIBI CONTPOTUBIICHUS ABHXXCHUIO, CUJIBI CIECIUICHUS KOJIEC C PEIIbCaAMHU.

CucreMa MOXET OBITh BBIIOJIHEHA ¢ BO3MOXXHOCTBIO ONIpCACIICHUSA MTapaME€TPOB, HCO6XOIIHMBIX
JJI1 BBIYHUCJIICHHUA MacCChI IIOABHXXHOI'O COCTaBa, ¢ HCIIOJIB30BAHUEM anpnopHoi/i CTATUCTHYECKOMN

nHbOpMaIHH.

B HEKOTOPLIX p€allu3aludaX CHCTEMBI allpHOpHAA CTAaTHCTHYCCKas HH(i)OpMaHHSI BKJIIOYACT, IIO
KpaﬁHeﬁ MEPE, MaATEMATHUYCCKOEC OXHJAAaHHUEC, KOBAPHAIIHOHHYIO Marpuly OICHHBACMbIX

nmapaMEeTpOB H KOBApUAHUOHHYIO MaTpHUIly OHINOOK H3M€pCHHﬁ.

B HEKOTOPBIX peaM3alusiX CHCTEMBI, allpHOpPHAs CTaTHCTHYEeCKass MH(POpPMAaLHs BKJIIOYACT, IO
KpaifHei# Mepe, MaTeMaTHYeCKOS OXHIAHWUE, KOPPCIANHOHHYI0 MATpPHILy OIICHHBACMBIX

apaMeTpoB U KOPPEISIUOHHYIO MAaTPHUILy OIIUOOK U3MEPEHU;

Cucrema MoxeT OBITH BBIOJHEHAa C BO3MOXKHOCTBIO ONpENENICHHUS, IO KpaiiHeidl Mepe,
apaMeTpoB 3aBUCHMOCTEH, MacChl MOABIKHOTO COCTaBa C MCIIOJIF30BaHUEM MapaMeTPOB ITHX
3aBHCHUMOCTEH, ONPEICTICHHBIX B IIPOIIECCE BHIYMCIICHHS.
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B HEKOTOpBIX BapHaHTaX pealH3alldd, W300PETEHHE IPEICTaBIIET COOOH pachpeleneHHYIo

CHUCTEMY IIOBEBIINICHUSA KIIJ] IIOABUXXHOT'O COCTaBa, BKITFOYAIOIIYIO:

v' nBe u Gollee KOMITBIOTEPHBIE CHCTEMBI, COCIMHEHHBIE MPH [OMOIIM CPEICTB
CBSI3H, IPUYEM KaXkaas U3 KOTOPBIX BKIIOYAET:
v
i. oxHO W Gosee yCTpoiicTBO 00paboTKu KOMaH T,
ii. omHO MU OoJyiee yCTPOWCTB XPaHEHUS IaHHBIX;
iii. omHy wuam OoJyiee NpOrpaMM, PpeaIU3YIOMMX BBIIIECYKAa3aHHBIM CIIOCO0
IOBBIIIEHHUS KIJ MOABIKHOTO COCTaBa, NPHYEM IArd JaHHOTO criocoba

MOT'YT BBIIIOJIHATBCS Ha pa3HbIX KOMIIBIOTCPHBIX CHCTCMAX.

INIOAPOBHOE OIMCAHHME U30BPETEHNA

I[aHHOC I/I306peTeHI/Ie B Pa3/IMUHBIX CBOUX BapHaHTaX OCYHICCTBIICHHA MOXET OBITH BBINOJHEHO
B BHJIEC cnocoGa, peaAIn3yeMOro Ha KOMIIBIOTEPE, B BHAC CHUCTEMBI HJIM MAIUHOYHUTAECMOIO

HOCHTEIIA, COACPKAIIICTO HHCTPYKITUH JJIs1 BRINOJTHEHHUA BBIIICYIIOMAHYTOI'O crocoba.

B HCKOTOPEIX BapHaHTax pcajin3aluu, n306peTeHne MOXeT OBITh pP€AIN30BAaHO B BHJIC

pacnpenesIeHHON KOMIIBIOTEPHON CUCTEMBIL.

B naHHOM uH300peTeHHH IIOJ CHCTEMOH IIOApa3yMeBaeTcs KOMIIBIOTepHas cucrteMa, 9BM
(anmeKkTpoHHO-BEIYUCANTENbHAA MamuHa), YIIY (uncioBoe mporpammuoe ympasnenue), ITJIK
(nporpaMMupyeMBIii JTOrH4eCKUii KOHTPOJLIED), KOMIBIOTEPH3UPOBAHHBIE CUCTEMBI YITPABJICHHUS
U JoOBle JApYrHe YCTpOWCTBA, CHOCOOHBIC BBINOJHATH 3aJaHHYIO, YETKO OIpPEIEIEHHYIO

IIOCJIEAOBATEIBHOCTD ONepalnui (AeHCTBUN, HHCTPYKIHH).

[Tog ycrpoiictBOM 00paboTKM KOMaHJA IIOApa3yMeBaeTCS DIEKTPOHHBIM OJOK  1ubO

HHTETpalbHas cxeMa (MHKPOIIPOIIECCOP), HCMIOTHSIONIAs MAIMHHABIE HHCTPYKIUH (IIPOrpaMMBI).

VerpoiictBo  006paboTKM  KOMaHJA CYMTHIBAET W BBIIOJHSIET MAIUIWHHBICE HMHCTPYKIIUH
(mporpamMMel) ¢ ofgHoro mwim Ooyiee YCTpoHCTBa XpaHEHHS JaHHBIX. B pomm ycrpoiictsa
XpaHEHHUs IJaHHBIX MOTYT BBICTyNaTh, HO, HE OTpaHUYMBAsCh, xecTkue aAuckd (HDD), ¢nem-
namsTh, 113V (mocrostHHOE 3anlOMHUHarOIIEe yCTPOKWCTBO), TBEpAOTENbHbIE HakonuTenu (SSD),

ONTHUYCCKHUE NPUBOJEI.



HporpaMMa - IIOCJICA0OBATCIIPHOCTDH I/IHCTp}IKI_II/Ii/'I, OpCAHA3HAYCHHBIX Ui HUCIIOJIHCHUSA

YCTPONCTBOM YHPABJICHUS BEIYHCINTEIEHON MAIIMHBI HIIM YCTPOHUCTBOM 00pabOTKH KOMAaH/I.

B nanHOM u300peTreHMM 3(eKT SKOHOMHH SHEPTHH JOCTHUTAETCS PAcueTOM W pealn3aliue
CWJIBl TATH JIOKOMOTHBHOTO COCTaBa W TOPMO3HOM CHJIBI HEOOXOIMMBIX JUIS TEePEMEIICHHS
KENE3HONOPOKHOTO COCTaBa Ha PACCTOSHUE Sk — Sp 3a BpeMst T W BHINONHEHHUs TpeOoBaHMMA
0e30MacHOCTH, BKJIIOYas HO HE OrpaHUYMBAsCh, OTPAHUYECHUSMH CKOPOCTH JBHXKEHUS WU
CHTH&JIOB JIOKOMOTHBHOM CUTHAJIN3AIMM, IIPU KOTOPOM SHEPIUs, 3aTpaduBaeMasi JOKOMOTHBOM

Ha ITOC3JHYIO pa60Ty, 6YI[CT MHHHUMAJIPHA:

A =TFds—>min

So
rac

l1+y ) dv
.__é_:_ E:F—]‘Z—W(V,x)—B(pgvstp)a (l)

M _vacea mnoesna, T,
V - CKOpOCTb, M/C;
F - cuna TAr" WM TOPMOXKEHUS TATOBBIM IIPHBOJIOM C BO3BPAaTOM 3HEpruH, kKH;

F, - cuna TopMOXeHHSs TATOBBIM IIPUBOJIOM Oe3 Bo3Bpara sHepruu, kH;

W o0Iee CONpOTHBIICHHE IBHXKEHHIO, KH;

B . cuna nuesmarmueckoro (371eKTPOITHEBMATHYECKOr0) TOpMOXKeH S, KH;

- HEePeBOIHOM KOAPDUIMEHT, 3aBUCAIIAN OT SIHHUIl H3MEPEHHUH IPHHATHIX B pacyeTrax;
P - pa3pAaKa TOPMO3HOM MarucTpai, klla;

X - TeKylasd KOOpIUHaTa;

¥ - KO3 PHIMEHT HHEPIHH;

t p BpEMs OT HaYay1a IPUMEHCHHA THEBMATHICCKOT'O TOPMOXKCHHU A.

s pacuera 3HEProoNTHMAIBHON CHIIBI TArM F  TpeOyeTcs 3HaAHHE TEKYUIMX IapaMeTpOB

CHACAYIOHUX 3aBHCHMOCTEH:

L4 06111er0 COITPOTHBJICHU A ABHXXCHHIO KCIC3HOAOPOIKHOI'O COCTABAa,
¢ CHJIBI CLCILIEHHUA KOJIEC C PEIIbCAMHU,

® CHWJIbI TATH JJIOKOMOTHBHOI'O COCTaBa,



L4 TOpMO3HOﬁ CHJIBI XKCIIC3HOJOPOXKHOI'0 COCTaBa.

a Takke BEIMYHH MAaKCHMaJIBHOM U MUHHMAJIbHOU CHIIBI TATH, ONIPCACIACMBIX U3 TEXHUYCCKHUX

XapaKTCPpUCTHUK JIOKOMOTHBHOI'O COCTaBa.

[lon TepMHHOM «mapaMeTp 3aBUCUMOCTH)» OylneM Moapa3yMeBaTh 3HaueHHE P (P — BEKTOD

pa3MEepHOCTH N TaKoe, 9TO JIIs J1Io00i mapsl 3HAYEHUIX, Y, U3 BelpakeHus y = f(x,p)
U Juis moboro = 1,n caexyer, 4yTo p; = const (He 3aBUCUT HHU OT X HU OT Y).

CornacHo H306p6TCHHIO, CIOCO0 MOBBIMIEHUS KIII ITOIBHYKHOTO COCTaBa, BKIIIOYACT CIICAYIOIUE

maru:
Ol'lpelleJIHIOT napaMeTphbl NOABHKHOI0 COCTaBa, COACpXKaIIUE, 1o KpaﬁHeﬁ MEpeE:

v CKOpOCTb, KOOpAUHATEI, HAITPSDKCHUC HAa TAT'OBOM IIPHBOJAC, TOKH TATOBBIX

JBUraTese, pa3psaKy TOPMO3HOH MarucTpaiim;

CKOpOCTB B KOOPAUWHATBI MOABHIXXHOI'O COCTaBa MOTYT ONIPEACIATHCS, HO HC OrpaHUYUBasICh, KaK
Ha OCHOBE MMOKa3aHUH JAaTYHUKOB, TaK U C UCNOJIB30BAHHEM CpE€ACTB paJuOHaBUTI'allUX, HAIIPUMED

GPS, I'monacc.

Onpezle.muor nmapamMeTpsbl 3aBHCHUMOCTH }IeﬁCTBlellleﬁ CHJIBI THTH, HA OCHOBAHUU KOTOPBIX

OIpPEeNeNAIOT NeHCTBYIOIIYIO CUITY TATH;

3aBUCHMOCTh (aKTHYECKON (IEHCTBYIOIIEH) CHIBI TSATH OT HU3MEPSIEMBIX MapaMeTpOB,

HanpuMmMep, i IOKOMOTHUBOB € KOJUICKTOPHBIMH ABUTATCIIAMHU MOXKCT 6I>ITI> npeacraBliCHA:
Fy=o@Ll), (2

ra€ v — CKOpOCThb ABHKCHHUA JIOKOMOTHBHOTI'O COCTaBa,

I - TOK, HpOTeKaIOIHI/Iﬁ Y€PpEe3 AKOPHYIO IICNBb TATOBBIX I[BI/II‘aTCJICf;I JJOKOMOTHBHOT'O COCTaBa,
U- HAITps2KCHUC HAa AKOPHBIX 06MOTKaX TATOBBIX IIBPII‘aTeJIeﬁ JIOKOMOTHBHOT'O COCTaBa.

31ech U najiee B JaHHOM H306p€T€HHH, KOS(i)(bI/IIII/IGHTLI B AHAJIUTUYECKUX 3aBUCHMOCTAX MOTYT
OBITH pacCyuTadnbl, HO HC OI'PaHUYHUBasACh, MECTOAOM Kanmana. Bun 3aBucumocteid u

I/ICIIOJIBByeMI:II‘/'I MCTOA BBIYHUCIICHUA KO3(1)(1)I’IIII/ICHTOB IS I/I306pCTCHI/I$I HC CYIICCTBCHCH.

PaccunTtaHHas cHlia TSITH JIOKOMOTHBA OrpaHu4cHa MUHHMMAJIBHON U MaKCHMaJlIbLHOM CHJIaMH,

KOTOPBIE TEXHHYCCKH MOT'YT OBITh PE€ATN30BaHbI TATOBBIM IIPHUBOIOM JIOKOMOTHBHOI'O COCTaBa.
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Fmin <F< Fmax (3)

CornacsHo OJHOMY H3 BapHaHTOB OCYHICCTBJIICHHUA, MUHUMAJIbHAS U MaKCUMallbHasd CHJIa TAI'A

33af0TCS Ha 3Tane KOHQUTYPUPOBAaHUS M HACTPOMKH.

B HEKOTOPBIX pC€AIA3alluiAX MUHUMAaJIbHAs U MaKCUMaJIbHasl CHJIA TATH 3a1al0TCA MAIIHHACTOM B

AAAJIOTOBOM PCKUME.
Onpene.ﬂmoT MacCy NOABHKHOI'O COCTaBa;

Maccy noIBHKHOTO COCTaBa ONpPEAEIAIOT aHATUTUYECKH UCTIONb3Ys BhipaxeHue (1), mpu stom,
JUISL OTIpEeNIeIEHUs. MacChl M0e3/la, B HEKOTOPHIX BapHaHTaX peali3alldd MOTYT MOHAIO0OHTHCS

3HA4YEeHUs OJHOr0 WM KOMOWHAIMK yKa3aHHbBIX mapameTpos - M, F, F,, W, B.

B HEKOTOpHIX BapHaHTaX peajH3allid IapaMeTpbl, HEOOXOAUMEIE Ul BBIYMCICHHS MACCHI
HOABHKHOTO COCTaBa, ONPENENAIOTCS C HCIONB30BAHHEM alpHOpHON HHGpOpMAIHUH,
BKJIIOYAIOIIEH, 1Mo KpaifHeill Mepe, MaTeMaTH4ecKoe OXHIaHHE, KOBAPHAIIMOHHYIO MAaTpHILy

OLIEHUBAEMBIX [aPaMETPOB M KOBAPUALHOHHYIO MaTPHILy OIIHOOK U3MEPEHHUH.

B HexoTOphIX BapHaHTaxX peaju3aluy, Mo KpaiHei Mepe, o0lnee COMPOTHBICHUE ABIKEHHIO U
CHJIa TOPMOXKEHHUS, HEOOXOMUMBIE AT ONpeeTeHUs MacChl MOE3THOTO COCTaBa, ONPEIEIISIOTCS

Ha OCHOBC JAaHHBIX MPCABIAYIHCTO IIUKIIA.

BBI60p crocoba ONpEACIICHUA MacCChl NIOABHXXHOI'O COCTaBa HE CYIICCTBCH IJIA I/I306peT€HI/IH u

MOXECT BapbUPOBATHCA.

OnpeneasiioT napamMerpsbl 3aBHCHMOCTH JIelicTBYIOIEH CHJIbI TOPMOXKeHHsI, HA OCHOBaHHH

KOTOPBIX ONPEAEIAIOT ACHCTBYIONIYIO CHITy TOPMOXCHHS,

TOpMO3Ha}I cuia B Moxer OBITh IIpeacTraBjCHaA AHAIMTUYECCKOM 3aBUCHMOCTBIO:

B = co(p,v. t,,), 4)

rac ¢ — aHaAIMTHYCCKasA 3aBHCHUMOCTB, YCTaHABIHUBAIOIIAA CBA3h MCKAY paspsmxoifl TOpMOSHOfI

MarucTpajiy U CHIIOH TOpMOXeHHs B.

P — pa3psjka TOpMO3HOM Maructpaiu I, klla;
V— CKOpPOCTB, M/C;

t » BPEM OT Hadala TPUMCHEHUS ITHEBMATUYCCKOTO TOPMOKCHHA



Onpe}lemuoT mapaMeTpbl 3aBHCHMOCTH COHNPOTHBJICHHA [BHKCHHMI0, Ha OCHOBaHHH

KOTOPLBIX OIIPEACIAIOT 0611[66 COIIPOTHUBJICHHUE NBHXCHHIO,

OOmice  COMPOTHUBJICHHE JIBUXKCHHIO OINpPENENieTCs OCHOBHBIM M JIONIOJHUTEIBHBIM
CONMPOTHUBJICHHEM JBH)KCHHIO, KOTOPOE€ MOXXET BKIOYaTh B cebs, IO KpaiHed Mepe,

COIIPOTHBJICHHE JIBI)KEHHIO, BOSHUKAIOIINE OT TUIaHa ¥ PO JKEIE€3HOJOPOKHOIO IMyTH i:
W=M:(i(x)+a, + b,v + c,v?), (%)

rae a,, by, ¢, — K03pUIIUEHTH 3aBUCUMOCTH;

M —macca noesna, T;

V - CKOPOCTB, M/C;

i(x) — yaenpHOE CONPOTHBIICHHE IBHKEHUIO OT IPOoQUIIs U IIaHa My TH.

OnpeneasoT napaMeTpbl 3aBHCHMOCTH K03 ((pHIIHEeHTa clenieHns, HA OCHOBaHUH KOTOPBIX

OIpeAeNsioT (aKTHISCKUH KOIPPHUIIMECHT CLEIUICHHUS;

Cuna cuemnenuss F,y4, Konec C pelbcaMd MOXET OBITb IPENCTaBlI€HAa AaHAIUTHYECKOH

3aBHCHMOCTBIO, HallpHMep

F < Fagn = Gqan + baanv + cqanv? (6)

€ Agans Daan, Cagn - TPEOYIOLINE ONpe e ICHHS IapaMeTphl 3aBHCHMOCTH;

¥ — TeKyIasi CKOPOCTb [BIYKEHHS JIOKOMOTHBHOTO COCTABA.

OuYeBHIHO, 9TO CHJIA TATH JTOKOMOTHBA F He MOXET IPEBOCXOMUTh CHITY CLEILIeHHS Fygp,

Onpene.nmoT TEKYI€€ H INPOTHOZHPYEMO€¢ ONTHMAJIBHOC YNPaBJIAHAKOIICC B03IleﬁCTBHe,
CoJepXalece CUIY TATH WA TOPMO3HYIO CUJIY C HUCIOJIb30BAHHUEM JAHHBIX OIIPCACICHHBIX HA

IPpEALIAYINNX IIarax.

[Ipr M3BECTHBIX MapaMeTpax 3aBHCUMOCTEH (2), (4), (5), (6) 1 Macchl oe3ja BEIYHCIIAETCS CHIIA

TATH, IpU KOTOPO# pacxos 3Hepruu OyAeT MUHUMAIBHBIM:

A= TFds — min

So
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OHpClICJICHHOG Ha OPEABIAYHICM Iare OITUMAJIbHOC 3HAUCHHUC CHIIBI TITH JIOKOMOTHBHOT'O
COCTaBa IICPEaacTCaA B CHCTEMY YIPABICHHA JIOKOMOTHBHOI'O COCTaBa [JIst UCHOJHCHHS HIIH

oTOOpaKeH!s] MATMHUCTY.

Cl'IeIII/IaJ'II/ICTy B JaHHOH 06JIaCTI/I, OYCBUIHO, YTO KOHKPETHBIEC BApHUAaHTbBI OCYHIECTBIACHUA
crocoba M CHUCTEMBI IIOBBINIEHHS KIJ ITOJIBUKHOTO COCTaBa OBUIM OIMHCAHBI 37ECh B ILIENAX
HIUTIOCTpAallud, JONMYCTHMBI PA3JIMYHBIC MOHH(I)I/IKaHI/II/I, HE BBIXOJANIUC 3a paMKH H CYITHOCTH

obbeMa n300peTeHus.
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OOPMYVIIA

1.

Cnoco0 nmoBslIeHNS KT TOABHKHOTO COCTaBa, BKJIIOYAET CIIEAYIONME MIary:
e [I0JIy4alOT IIapaMeTphl NOABHKHOIO COCTaBa, BKIIOYAIOIIKE, 110 KpallHEH Mepe:
v' CKopocTh, KOODAHHATBHI, HAIMpPSIKCHHE KOHTAKTHOM CETH, HANpsDKEHHE
TOKOB TATOBBIX JIBUraTeleH, pa3psaKy TOPMO3HOM MarucTpay;

® OIpENEsAloT, 10 KpalWHEeH Mepe, IapaMeTpbl 3aBUCHMOCTEH [EUCTBYIONIECH
CUJIBl TATH, CHIBl TOPMOXEHHS, CHJIBI COINPOTHBIICHUS BMXKECHHUIO, CHIIBI
CLEIIJICHHUs KOJIEC C PEJIbCAMHU, MACCY ITOABHKHOIO COCTaBa;

® ONpeNesAalOT ONTHMAIBHOE YIPABICHHE, PEAIU3YEMOE TATOBBIM U TOPMO3HBIM
0o0oOpyAOBaHUEM JKEIE3HOJOPOXKHOIO IOJBHXHOTO COCTaBa, Ha OCHOBaHUHU
napamMeTpOB 3aBUCUMOCTEM MTOJIYYEHHBIX HA MPEbIAYIIEM Iare;

e IIepearoT ONTUMAJIBHOE YIpaBICHUE, ONPENEIEHHOE Ha IPEeABIAYIIEM LIare, B
CHCTEMY YIPABJICHUS NOJBIXHOTO COCTaBA JJISl HCIIOJIHEHUS HJIA OTOOpaXKeHHS
MAIlMHUCTY.

Croco6 1o 1.1, B KOTOpOoM HIard croco0a BEITONHAIOTCS [IUKIINIHO.
Cmoco6 mo m.l, B KOTOPOM KOOPAMHATHI M CKOpPOCTh IIOJBHXKHOTO COCTaBa
OIIPEIEIAIOTCS C MOMOLIBIO paJUOHABUTALIMOHHBIX CUCTEM.
Cnioco0 no 1.1, B KOTOPOM paJOHaBUTALIMOHHON cHCTEMOi sABisieTcs cuctema GPS nmm
['nonace.
Cmoco6 1o m.l, B KOTOPOM KOOpPIMHATHI ¥ CKOPOCTh IOIBMXKHOTO COCTaBa
ONPEEIAIOTCS C IOMOIIBIO OJJOMETPUYECKOTO TaTYNKA.
Crroco6 no 1.2, B KOTOpoM, 110 KpaitHelt Mepe, 00Iiee CONPOTHRIIEHUE ABIXEHHIO M CHJIa
TOPMOXXECHHSI, HEOOXOIUMBIE JUIS ONpPENCICHUS MacChl IIO€3JTHOTO  COCTaBa,
OIIPEIEIAIOTCA Ha OCHOBE JIAHHBIX MPEBIAYIIEro UKIIA.
Cnoco6 mo 1.2, B KOTOpOM, OIPEAEISIIOT Ha OCHOBAaHMHM AAHHBIX, IO KpaifHe#d mepe,
OJHOrO IpeAlIecTBYIOLIEro IUKIA, 10 KpailHel Mepe, Maccy MOIBHXKHOIO COCTaBa U
rapameTpbl OJHOM U3 3aBUCUMOCTEMH:

v\ JEUCTBYIOIIEW CHJIBI TATH, CHJIBI TOPMOXEHHUS, CHIBI COIPOTHUBJIEHHS

JBH)KEHHIO, CHJIBI CHEMJICHUS KOJIEC C pEIbCaMU.

Crmoco6 no 1.1 wiu n.2, B KOTOPOM, NapaMeTphl, HEOOXOAUMBIE JIJIsl BEIYUCIICHUS MacChl
IIOABIDKHOTO COCTaBa OIPEAENAIOTCS ¢ HCINONb30BAHUEM AMPHUOPHOM CTATUCTHYECKOM

HHOPMAITHH.
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9.

10.

11.

12.
13.

14.

15.

16.

Cnoco6 mo m.8, B KOTOPOM, alpHOpHAas CTAaTHCTH4YecKas HHGpOpMalus BKIIOYACT, IO
KpaifHeli Mepe, MaTeMaTH4eCKOe OXHJIaHHEe, KOBApHAIIMOHHYIO MAaTpPHUIly OLICHHBAEMBIX
IapamMeTpoB M KOBApHALMOHHYIO MaTPHUIy OIIMOOK H3MEPEHHUH.
Croco6 mno 1.8, B KOTOPOM, anpHOpHasl CTaTUCTHYecKas WHGOpMalMs BKIIOYAET, IO
KpaifHelt Mepe, MaTeMaTHUeCKOe 0XXUJIaHUE, KOPPEIAIUOHHYI0 MAaTpUIly OLICHHBACMBIX
apaMeTpPOB U KOPPENAIMOHHYIO MaTpUIly OIIUOO0K H3MEPEHUii;
CucreMa NOBBIMICHUS KIIJ TOABMXKHOI'O COCTaBa, BKIIIOYAET:

v’ oxHO wid 6ojiee yCTpocTB 00paboTKH KOMaHT;

v’ oaHO wid Gojiee yCTPOUCTB XpaHEHHS JAHHBIX;

v’ omay win Gojiee porpamm,

re oJHa UK OoJiee MporpaMM XpaHATCS Ha OJHOM MK 6oJiee yCTpOHCTBE XpaHEHUS

JAaHHBIX U UCHOJHSIOTCS Ha OJHOM U Oosiee mpoleccope, NpUYeEM OIHA WM Oolee

IpOrpaMM BKJIIOYAET CIEAYIOIHE HHCTPYKIUH:

® [IOJIy4YarOT MapaMeTphl MOABIKHOIO COCTaBa, BKIIIOYAIOIIKE, 110 KpaiHel Mepe:
v CKOpOCTh, KOOPJMHATBHI, HANpPSHKEHHE KOHTAKTHOM CETH, HANpsHKEHHE
TOKOB TSTOBBIX ABUraTeNleH, pa3psIKy TOPMO3HOH MaruCTpaH;

® OIpEIesIoT, IO KpaliHel Mepe, apaMeTphl 3aBUCUMOCTH JIEHCTBYIOIIEH CHJIBI
TATH, CHJIBI TOPMOXEHUS, CHJIBI CONPOTHUBIICHUS JBHUKECHHUIO, CHJIBI CIEIUICHUS
KOJIEC C peJIbCaMM, Maccy IMOABH)KHOTO COCTaBa,

® ONpeAeNsAIOT ONTHMAIBHOE YIPABJICHUE, PEATU3yEMOE TATOBBIM H TOPMO3HBIM
000pyZIOBaHHUEM JKEJIE3HOJOPOXKHOI0 IIOJBHUXKHOTO COCTaBa, Ha OCHOBaHHUU
napaMeTpOB 3aBUCUMOCTEN MOJTYUYEHHBIX HAa MPEIBIAYIIEM II1are;

e [epeAaloT ONTHUMAIBHOE YIIPaBICHUE, OMPECIICHHOE Ha IIPEIbIAyNIEM Iare, B
CUCTEMY YIPaBJICHUs MTOBHXHOTO COCTABa I UCTIOJTHEHHUS WM OTOOpaKEHUS
MaITUHUCTY.

Cucrema 1o 11.11, BEIIOJTHEHHAS C BO3MOXKHOCTBIO IIUKIMYHO BHIIIOJHATh HHCTPYKLIUH.
Cucrema 1o n.11, BEINOTHEHHAs: C BO3MOXKHOCTBIO ONPEAETICHHUS KOOPAUHAT U CKOPOCTHU
HOJIBUKHOTO COCTaBa IIPH TOMOIIY paJOHABUTAI[IOHHBIX CUCTEM.

Cucrema no 1n.13, B KOTOpod paJdoOHAaBUTallMOHHOM cHucTeMoi siBnsercs cucrema GPS
unu ['oHacc.

CucreMa no .11, BEIMONHEHHAS C BO3MOXKHOCTBIO OIPEIETIeHHS] KOOPIUHAT U CKOPOCTH
IMOABUXKHOIO COCTaBa IIpyA NOMOIIU OAOMETPHUICCKOr0 JaTUnKaA.

Cucrema no mn.12, BHINOJIHEHHAs ¢ BO3MOXHOCTBIO OINpPENENICHUS Ha OCHOBE JAaHHBIX
MpEIBIOYIIEro UKIA, M0 KpaiHed Mepe, OOIIero CONMpPOTHBICHUS ABMKEHHIO M CHIIBI

TOPMOXCHHA, HCO6XOI[I/IMI>IX JJI OIIPCACIICHUA MACChI IIOC3JHOI'0 COCTaBa.
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17.

18.

19.

20.

Cucrema 110 11.12, BHIIIOJTHEHHAs ¢ BO3MOXKHOCTBIO OIPEJIENICHHS HA OCHOBAaHUH JaHHBIX,
1o KpalHed Mepe, OJHOrO NPENIMIECTBYIOLIErO LMKIA, IO KpalHEHd Mepe, MaccChl
TOJIBMKHOTO COCTaBa M MapaMeTphbl OTHOH U3 3aBHCHMOCTEH:

v\ JeWCTByIOmIEH CHJIBI TATH, CHJIBI TOPMOXEHHS, CHJIBI COIPOTHBIICHUS

JNBUKEHHIO, CUJIBI CLIEIJICHHS KOJIEC C PENIbCAMH.

Cucrema mo m.ll, BbIIOJIHEHHAas C BO3MOXHOCTBIO OINpPENENIEHUS IapaMeTpOB,
HEOOXOAMMBIX JJIS BBIYHCICHHS MacChl MOJBHXXHOIO COCTaBa, C MCIIOJIB30BaHHEM
aIpHOPHON CTAaTUCTHUYECKOM nHpOpMaLnH.
Cucrema 1o 1.18, B KOTOpoii anmpuOpHasi cTaTUCTHYEeCKas HHGOpMauus BKIIOYAET, IO
KpaiiHelt Mepe, MaTeMaTHYeCKoe OXXUJIaHUE, KOPPESLMHUOHHYIO MAaTpHIy OLICHMBAEMBIX
apaMeTPOB U KOPPENSIUOHHYIO MAaTPHUIy OIIUOOK U3MEPEHHIA.
Cucrema 1o 1.18, B KOTOpo#l anmpHopHasi craTUcTHYeckas WHGOpManus BKIIOYAET, 110
KpaifHell Mepe, MaTeMaTHYECKOE OXXHJaHHe, KOBapUALMOHHYIO MATPUIly OL€HHBAEMBIX

[apaMeTPOB U KOBAPUALMOHHYIO MATPUILy OITHOOK H3MEPEHHUH.

14




EATIB/OII-2
EBPA3UVCKOE NATEHTHOE BEIOMCTBO

OTYET O MATEHTHOM MOUCKE Howmep eBpa3uiickoi 3asBKH:
(cratea 15(3) EAIIK u npasuno 42 201400515
[MarenTHoit MHCTpyKimu k EATIK)
Tlara nogaun: 04 anpens 2014 (04.04.2014) l JlaTa MCIIPAIIHBAEMOT0 IIPHOPHTETA;
Haspanue uso6pereHus: Croco6 u cucrema nossnuenns K1/ moaBHXHOTO COCTaBa
3asBUTEIIb! OBLIECTBO C OTPAHUYEHHON OTBETCTBEHHOCTbBIO "CMAPTBU3"

D HekoTopbie NyHKTHI HOpMY/IbI HE NOAIEKAT NOHCKY (cm. pasaen I 10MOIHUTETBLHOTO JIHCTA)
D ExuHcTBO H306perenus He cobaoaeno (cm. pasaest 1 1onoHHTEALHOTO JIHCTA)

A. KITACCUOUKALIMA [TPEAMETA U30BPETEHMAL: B60OL 15/20 (2006.01)
B60L 15/38 (2006.01)
Coracko MeXKIyHAPOHO# NaTeHTHO knaccupukamuu (MITK) B60T 8/17  (2006.01)

B. OBJIACTbH ITOMCKA:

MHUHAMYM MPOCMOTPEHHOM AOKyMEHTALUH (CHCTEMA xnaccuduxanuu 1 uHaexcs MIIK)
B60L 15/00-15/42, B60T 8/00-8/96, B61L 27/00-27/04, B61C 17/12

Jlpyras npoBepenHas JOKyMEHTalUus B TOH Mepe, B Kakoif OHa BKTOUCHA B 006J1aCTh MOKCKA.

B. TOKYMEHTbI, CAUTAIOLIMECS PEJIEBAHTHBIMH

Kareropus* CCBUIKH Ha JJOKYMEHTBI C YKa3aHHEM, [Ie 3TO BO3MOXHO, PCICBAHTHAIX HacTel OTHOCHTCA K MYHKTY Ne

RU 2237589 C1 (OMCKHI [OCYIAPCTBEHHbIA YHUBEPCHUTET MYTEHN
COOBILEHHS) 10.10.2004,

X ¢. 5, kou. 2, ctpoka 15 - kon. 2, crpoka 40, ¢opmyna 1-4

Y ¢. 5, cronb. 1, crpoku 9-26 5-20

D,Y RU 2409484 C2 (JUKEHEPAJI JIEKTPUK KOMITAHM) 20.01.2011, ¢. 5, cTpoka 5-20
38 - ¢. 6, ctpoku 20, 39-45, hopmyna

A US 5950967 A (WESTINGHOUSE AIR BRAKE COMPANY) 14.09.1999, dopmyaa 1-20

A JP 2011205738 A (HITACHI LTD) 13.10.2011, peepar 1-20

A RU 2320498 C1 (OBILECTBO C OT'PAHUYEHHOM OTBETCTBEHHOCTBIO 1-20

"ABII-TEXHOJIOT M51") 27.03.2008, dpopmyna

nocaeylouke JOKYMEHTbI yKa3atbl B NPOJODKEHNH rpad B D NaHHbIE O NATEHTAX-AHANOraxX yKa3aHbl B PUI0KEHUA
* Oco6ble KaTETOPHH CChLIOYHBIX JOKYMEHTOB! "T" Gonee NO3AHUHA JOKYMEHT, ONMy6NUKOBAHHBIH MIOCHE NAThI
"A" NOKYMEHT, onpeJensromuil 061U ypoBenb TEXHRKH NPUOPUTETA ¥ NPHBEACHHBIR 1A NOHUMAHNA u300peTeHus
"E" Gonee paRHUI NOKYMEHT, HO ONlyGNMKOBAHHBINA Ha JaTy "X" HOKYMEHT, UMetoLnii HanGornee 6.1U3KOE OTHOLIEHHE K MPEAMETY
N0JauM eBPA3UICKON 3aABKM WK OCHE HEe MOMCKa, [OPOUAIIMi HOBH3HY UK H300PETATENbCKHi YPOBEHD,
"O" NOKYMEHT, OTHOCALIAICS K YCTHOMY PACKPLITHIO, JKCTIOHH- B3AThIN B OTACHBHOCTH
POBaHHIO U T.1L. "Y" JOKyMEHT, MMeroLuil Hautosnee 6aM3K0oe OTHO
"P" JOKYMEHT, ONnyOIMKOBaHHBIH 10 AaThl 10Ja4K eBpasuiickoit MOKCKa, NOpoyALHii H300peTaTebCKHiT yPOBEHD B COUCTAHUH C
3a8BKH, HO TOCNE AaThl UCMIPAIIMBAEMOrO NPHOPHTETA JpYTUM# JOKYMEHTaMMU TOH XKe KaTeropuy
"D" OKYMEHT, IPHBEAEHHBIN B €BPA3UACKON 3asBKE "&" NOKYMEHT, ABAAIOLIMACA MATCHTOM-2HANOrOM
"L" JOKYMEHT, IPUBEACHHBIA B APYTUX LENAX
Jlata HeHCTBMTENLHOTO 3aBEPILIECHHS MTATCHTHOTO MOKCKA:! 02 nexabps 2014 (02.12.2014)
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