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HNPUHIUIIBI NOCTPOEHUS CUCTEMBI COTVIACOBAHUA
TATOBOI'O YCUJIMA TPUBOJHBIX KOJIECHBIX ITAP
IMAXTHOT'O IOKOMOTHUBA

Beeoenue. TaroBwle CBOMCTBA MIAXTHOTO JIOKOMOTHBA OIPEEIISIFOTCS! YCIOBUAMH (DPUKIIMOHHOI'O B3aHMO-
JIeWCTBHS Tap Kojeco — peibe. LIaXTHBIA penbCoBBIil MyTh, MMesl HECOBEPIISHCTBA B IUIAHE, IPH 3TOM HOKPBIT
YroJIbHOW M TIOPOJTHOM MENIOYbI0, TBEPAOCTh KOTOPOH COM3MEpPHMa C TBEPOCThIO MaTepuaia (pUKIMOHHOI 1a-
pbl. JlomonHUTEIbHOE HAJIMYME MAcell U IOA3EMHBIX BOJ TAKXKE YXYIIIAET COCTOSHUE MTOBEPXHOCTH Haphl Tpe-
HUS, B pE3yJIbTAaTe YEro MIAXTHBIN JJOKOMOTHB HE MOXKET PEan30BaTh MAKCUMAIILHBIA KpyTsIuid MomeHT. [lo-
CTOSIHHBIE OCIWJISIIUM CWJIBI TSATU M TOPMOXKEHHS, BO3SHMKAIOIIME Ha IOBEPXHOCTH KaTaHWs KoJjeca, MpeBbI-
IIAOMIYE CHITBI CHEIUICHUST KOJIECHOH Maphl ¢ peJbcaMy, CIIOCOOCTBYIOT BOSHUKHOBEHHIO OOKCOBAaHUS U 103a.

BeImosHeHHBIE pa3IMYHBIMU YYEHBIMU TEOPETUYECKUE HCCIIEAOBAHUS U OIBITHBIE TIOE3/IKH MTOKa3allH, YTo
BoIpoc 3P(PEKTUBHOTO MCIOIB30BaHMS CHII CLEIUICHUS BCE €Il HEJAOCTaTOUYHO M3Y4YeH, a BONPOC CPbIBa CILET-
JIeHHs1, BBUJY CIOXXHOCTH Mpolecca, u3ydeH MeHblue Beero [1-3]. TpyaHOCTH aHamu3a cpbiBa CUCIUICHUS 3a-
KJIFOUAIOTCS TIPEK/I€ BCETO B COCTABIICHUH €r0 MAaTEMaTHIECKOH MOJIENH, COXPaHSIONIEeH peanbHble CBI3H (hu3u-
YecKOH 3a7[aud, UeaTu3UPOBAHHBIE IPHEMIIEMBIM CIIoco00M. Jlanexo He Bce pakToOphl, OKa3bIBAIOIINE BIIUSIHUE
Ha CHITy CIIETUIEHHS KOJIEC IOKOMOTHBA C PEJIbCaMH, B HACTOSIIEE BPEMS ITOIIAI0TCS KOJIIMUECTBEHHOMY YUeTy U
MHOTHE BOIIPOCH! 00pa30BaHMUs CUIIBI CIETUICHHS €Ille HESICHBI.

[TocTanoBka 3aqauu 1Mo N30€KAHUIO CPBIBA CIICTUICHMS BayKHA HE TOJIBKO ISl YBENMUeHHS 23PPEKTUBHOCTH
WCIIOJIb30BAHMSI MOIIHOCTH CYNIECTBYIOIIUX JIOKOMOTHBOB, HO U JJIsl Pa3paO0TKH HOBBIX OOJiee COBEPIIEHHBIX
THUIIOB JIOKOMOTHBOB, @ TAK)K€ UX CUCTEM yIPABIICHHSI.

Bce cymiecTByromme CUCTeMbI PEAYNPexIeHUs O0KcoBaHHs (k03a), OKA3bIBAIOLINE BIMSHUE Ha YCIOBHSI
peanu3alny CHIbI TATH (TOPMOXXEHUST), MOYKHO OXapaKTEPH30BATh CICMYIOIIHMM 00pa3oM:

- OCHOBHBIM IIPHHIMIIOM paOOTHl CHCTEM OOHApY)KeHHs OOKCOBaHHS SIBIISIETCSI PErHCTPaLUsl CKOPOCTH
CKOJIb)KeHUsI koneca [4];

- CHCTeMbI OOHapy)KeHHs1 OOKCOBaHUsI MO TWHAMUYECKHM MPOLIECCaM B TATOBOM IMPHUBOJIE UMEIOT eIMHIY-
HBIH XapakTep, U B HACTOSIIIEE BPeMsI IIUPOKOro MPUMEHEHHS He HallLTH [5];

- CHCTEeMa YIpPaBJIeHUs! TArol 0ObeIMHEHa C CHCTEMOW OOHapy)KeHHs OOKCOBaHUS, B KOTOPOHU UIsl peaju-
3al[MM MAKCUMAJIbHBIX CHJI TSTH MPETHAMEPEHHO BBI3bIBACTCS KPATKOBPEMeHHOEe OoKkcoBaHue [4].

OOmMM HEJOCTATKOM TaKHX CHCTEM SIBJISIETCS, TO UTO CPAaBHEHHE YPOBHSI MHTEHCUBHOCTH KoJieOaHUH pas-
JIMYHBIX 3BEHBEB MPHBO/IA B BHIAEICHHBIX (DMIBTPAMH YaCTOTHBIX JMaNa30HaXx CKOPOCTH C 3apaHee yCTaHOBJIEH-
HBIM, KOTOPBIIl HEBO3MOXKHO YCTAHOBHTH IPABHJIBHO, TaK KaK BEJIMYMHA CUTHAJIA MOXKET CYILECTBEHHO MEHSATHCS
B 3aBHCHUMOCTH OT PsiJia HENPEIBUICHHBIX (PaKTOPOB: COCTOSIHUS PETLCOBOIO MYTH, CKOPOCTH JIBIKEHHS U TEX-
HHYECKOTO COCTOSIHHS TATOBOT'O IMPUBO/IA, PeKUMa padoThl U T.J. [10CKOIBKY CKOPOCTH CKOJIBKEHNS, TIPH KOTO-
poii MOXKeT HauaThcst OOKcoBaHUe, He npeBbimaet 2,5-3,0 % aGcomoTHON CKOPOCTH, TO CTOIbh MaJias BEJIHYUHA
HE TO03BOJSIET COBPEMEHHBIMH PErMCTPUPYIOMIMMH TIPHOOPAMU TOYHO OIIEHHUTH IPOIECC CIEIUICHUSI KoJieca C
penbcoM. HeTouHO ycTaHOBIIEHHBIH YPOBEHb CpabaThIBAHHS TIOPOIOBOI'O YCTPOMCTBA MMPUBOJUT JINOO K JIOKHBIM
cpabaThIBAaHMSM, JTMOO K HEIOMYCTUMOMY CHHKEHHUIO YyBCTBUTEIBHOCTH YCTPOMCTBA.

Hcnonp3oBaHue MpU MPOEKTUPOBAHUHM HOBBIX THUIIOB IIAXTHHIX JIOKOMOTHBOB TPAJULMOHHBIX TSTOBBIX
JIBUTaTENEl TOCTOSIHHOTO TOKA SIBJISIETCS] aKTYaJIbHBIM TIPOLIECCEe M3YUYEHUsI BIUSHHUS JIEKTPUUECKON U MEXaHHU-
YEeCKOU IMOJICHCTEM IIaXTHOI'O JJOKOMOTHBA Ha peasTM3alrIo MPEeIeNIbHBIX CHUII TATH M MPH pa3padoTKe peKoMeH-
JIaIUi MO0 AajbHENIIEMY YIYUIIEHUIO TSITOBBIX CBOUCTB.

[osTomy yenwv dannoii pabomet — pa3paboTKa peKOMEHJAlNI 10 BBIOOPY MapaMeTpOB CUCTEMBI COTIaco-
BaHUS TATOBOI'O YCHJIHS HNPUBOIHBIX KOJECHBIX IMAp IIAXTHOTO JIOKOMOTHBA, ONPEEIeMOro yCIOBHSIMH B3au-
MozieiicTBHSL (DPUKIIMOHHOM Mapbl, U OMpE/CICHUE PAlMOHANBHBIX MApaMeTpoB NpHBOAa (Macc, MOMEHTOB
HHEPIMHU 3BEHbEB C YUETOM YIPYTUX U YIPYTrO-JAUCCHUIIATUBHBIX CBOICTB CBSI3EH).

Pemenne 3Toii 3aja9M MO3BOIMIIO OBl HE TOJIBKO OoJiee MTOAPOOHO M3YUHUTh TATOBHIE CBOWCTBA U ITOBIIHATH
Ha 3G PEKTUBHOCTH MCIOJIb30BAHUS MOIIHOCTH JIOKOMOTHBOB B Pa3JIMYHBIX YCIOBHSX DKCIUTyaTalyd, HO M TO-
BBICUTD JIOJITOBEYHOCTH €T'0 3BEHBEB

Matepuansl ucciaenoBanuii. Cuia Tsru, peanusyemast GpUKIMOHHON NMapoi KOJIECO-Penbe, ONpeessieTcs
pa3MepaMu U odepTaHreM (PaKTHIECKOW ITOBEPXHOCTH KOHTAKTa, (PM3MKO-XMMHUUECKUMH CBOMCTBAMH MaTepHa-
na GaHJaxa M peJibca, a TAKKe CKOPOCThIO UX B3aWMHOrO mepeMelleHus. M3BectHo [2], 4To BeieacTBue OTHO-
CHTEJILHOTO NepeMelIeH sl BOJOKOH OaHaXka KoJjieca M pesbca, 00YCIOBIEHHOTO yIPYTrOCThIO UX MaTepHalIoB,
IyTh, IPOXOJUMBIN €r0 TEOMETPHUYECKUM LIEHTPOM, HE PaBEH ITyTH, PACCYMTAHOMY IO OKPYKHOW CKOPOCTH KO-
yieca 3a To ke BpeMs. [1oaToMy 30HY KOHTaKTa MOXKHO Pa3/IeNITh Ha 30HY YIPYIOro CKOJBXEHUS ¥ 30HY CLET-



nenust. K ToMy ke, peanbHasi BelnunHa KOI((UIMEHTa CLIEIUICHHS B 3HAYUTEIBHOW CTENEHH 3aBHCHT OT CO-
CTOSIHUSI B3aUMOJICHCTBYIONINX [TOBEPXHOCTEH, CBOWCTB KOHTAKTHUPYIONIMX MaTEepHaoB, HAJIWYMS B 30HE KOH-
TaKTa MHOPOJIHBIX TeN U T.1I. [6].

3aBucMMOCTH KOd((HUIMEHTa CHEIUIEHUs] MIaXTHOrO JIOKOMOTHBA OT OTHOCHTENIBHOTIO CKOJIBKEHHS II0
pesbCy, MONyYeHHBIE pa3HbIMU aBTopamu [7—9] mpuBeneHsl Ha puc. 1, rae 1 — xapakTepucTHKa MONydYeHHAS
npo¢. PenreBuuem A. A. B 19701, 2 — ipod. ITpormeum B.B. 8 1990 ., 3 — npod. Cepatokom A.A., X.T.H. 310-
poBeM K.A., k.1.H. [leptorunbiM O.B. B 2000 r. B nanHo# pabore aBropaMu npemiaraercs [uisi akTHBHOT'O BIIH-

SIHUS Ha CPBIB CHCIUICHUA NPUMCHATH CUCTEMY COIJIACOBAHUSA TATOBOI'O YCHUJIMA, KOTOpasA AOIMYCKACT UCHOJIb30-
BaHHEC HC TOJIBKO pa6oqero ydacCTKa XapaKTCPpUCTUKU CLCTIICHUS.
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Puc. 1. 3aBucumocts k03(punuenTa cueniennust 0T NOJTHOT0 CKOJIbKeHHUS Kosleca Mo pesibCy:

Jlst MomenupoBaHus BRIOpaH JOKOMOTHB maxTHBIH AMS8JI, riie B KauecTBEe CHUCTEMBI, paclpeeIsonieh
JIBIDKYIIME MOMEHTHl Ha MPHUBOJHBIX OCSX, MPEJIaraeTcs UCIOJIb30BaTh MEXAHU3M COIVIACOBAHUS TATOBOTI'O

yeunus [10], KOTOpBIi MO3BOJIAET 3a CUET U3MEHEHUS CTENIEHU CBOOOIBI TIepepacipeeNiaTh padouyio Harpy3Ky
Ha KOJIECHBIE TTaPhl MAXTHOIO JIOKOMOTHBA JI0 BOCCTAHOBJICHUS CIICTUICHUSI.

Puc. 2. Cxema MexaHH3Ma COTJIACOBAHMS TATOBOI0 YCHJIHSA:
1 —npuBoaHBIE KOJIECHBIE MAPBI; 2 — paMa JIOKOMOTHBA; 3 —3JIeKTPOMarHUTHbIE MY ThI;
4 — NOMOTHUTEILHAS 0Ch, 5 — ONMOPHBIH YJ1eMeHT; 6 — enHble Nepefayn; 7 — yNPYTruii 3JieMeHT

JlanHas cuctema pabotaer cienyromum o0pazoM. [Ipy IBMKEHNH JIOKOMOTHBA B YCTaHOBUBIIEMCS PEXKH-
M€ 3JIeKTPOMAarHUTHbIE MY(THI 3 BBIKITIOUEHBI M KaXK/ast U3 IEMHBIX ITepeaay BPaIlaeTcsi CO CKOPOCThIO COOTBET-
CTBYIOLIEH CKOPOCTH NMPUBOAHOM KOJIECHOM Mapsbl.. B ciyuae pa3HUIBI yIIOBBIX CKOPOCTEN MPUBOAHBIX KOJEC-
HbIX map (Mpu CpbIBE CLEIUICHHS OMHOW U3 HUX) HA MYy()THI MOMAETCS YNPABISIONINN CHTHAM HA UX 3aMbIKAHHE.
Ecnu ynpasisieMble 371€KTpOMarHUTHBIE MY THI BKIIOUEHBI. TO OHU CIEIUISIOTCS CO 3BE€3[JaMHU LIETTHBIX Iepeayd
6, 3aMbIKasi TaKMM 00pa3oM CHJIOBOH KOHTYp, YTO MPHBOAMT K CyMMHPOBAHHMIO ABIKYIIUX MOMEHTOB M, KaK



CJICACTBHUEC, K BBIDABHUBAHUIO CKOPOCTU HECTHBIX MEpeaayd U MPUBOAHBIX KOJICCHBIX IIap. HpI/I JOCTHXXCHHUU OQU-
HaKOBOM CKOpPOCTH NPUBOJHBIX KOJICCHBIX Iap Ha YIPABJIACMYIO 3JICKTPOMATrHUTHYIO My(l)Ty 1oJacTCsa CHUIHaJI
Ha pa3MbIKaHUC. Bo BpEMs IBWIKCHUS HIAXTHOI'O JIOKOMOTHUBA My(l)Ta pa60TaeT B NOBTOPHO-KPATKOBPEMEHHOM
PEKUME. JlokomoTUB pu 5TOM 6yz[eT O6J'Ia£[aTI) MOBBIIIEHHON CUJIOMH TATH, 9YTO CHOCO6CTByeT YJIYUIICHUIO €ro
OKCILUTYaTallUOHHBIX XapaKTCPUCTHUK.

HpI/IMeHeHI/Ie MCXaHu3Ma COIJIaCOBAaHUA TATOBOT'O YCHUIIUA obOecreynt Oosiee TOYHOE nepepacnpeaciCcHue
Harpy3kuv MExKAy NMPUBOJHBIMH KOJICCHBIMU IMapaMH Ha Y4aCTKaX CO CJIIOKHBIM HpO(l)I/IJ'IeM IMyTH, a TaKKE COOT-
BETCTBCHHO YBCIHNYCHUC CyMMapHOﬁ CUJIbI TATHU KOJICCHBIX Iap C PCJIbCOBBLIM IMOJOTHOM W YMCHBUICHUE IIPO-
JOJDKHUTCIIBHOCTH HECTaOUILHEIX PEKUMOB JABUKCHUA TTPU pa6oqu IUKJIC IIaXTHOI'O JIOKOMOTHBA.

I/ICCJICI[OB&HI/IC ABTOMATHU3UPOBAHHLIX TATOBBIX 3JICKTPOIPUBOAOB CO3/1a€T Oonee MOJIHYIO KapTUHY HUX pa-
6othI. UTO K€ Kacaercs MPOBCACHUS SKCIICPUMEHTOB, TO OHU OI'PAHUYUBAIOTCA paMKaMn 0e30macHOCTH JBUXKEC-
HUA U CYHICCTBCHHO YCIOKHAIOTCA OOJIBIINM YHCIIOM OJHOBPEMCHHO ﬂeﬁCTBonmHX CHy‘IaﬁHBIX (l)aKTOpOB: yc-
JIOBUSAMU CHEIUICHUA KOJIEC C pCIIbCaMU, XapPAKTCPUCTUKAMHU HpO(l)I/IJ'IH MMyTH, BEPTUKAJIBbHBIMHA, IPOJOJIbHBIMU U
MONnepeYHbIMU KOJIEOAHUSIMH 3BEHEB. DTO 3aTPpYAHACT IMPOLECCC ONPCACICHUA CTCIICHU BO3)1€I>1CTBPIH KaXXxJa0oro
(baKTopa B OTACJIBHOCTH, a IOSTOMY OINITUMAJIbHBIMHA NPEACTABJIAIOTCA UCCICAOBAHUA HA 0a3e MaTeMaTHYECKOr O

MOACIUPOBAHUA.

Puc. 3. PacueTHasi cxema IIAXTHOr0 JIOKOMOTHBA.
1 — TAroBBHIE IBUTaTE/IN; 2 — IePeJaTOYHbII MeXaHU3M; 3 — KeJieCHasl mapa;
4 — curn-¢pynkuust sign =0, 1, uMuTHPYIOIIAsA PafoTy 3/1eKTPOMATHHUTHBIX

My$T (BKJI/BBIKI); 5 — HenHasi nepenaya; 6 —pama MAXTHOrO JIOKOMOTHBA.

Jns mccrenoBanusi KoneOaHUH TOJIOHOMHBIX CHCTEM C KOHEYHBIM YHCIIOM CTEMEHEH CBOOOABI ClemyeT
MIPUMEHUTH ypaBHeHHs JlarpaHka B 0000IIEHHBIX KOOPUHATAX. Y PaBHEHUs COCTABIISIOTCS UCXOJSl U3 TIPEIIO-
JIO)KEHHMS, YTO CBSI3M, HAJOXKEHHBIE HA CUCTEMY, — HJIeaJIbHbIE U HE COJEpKaT peakuuil csizei. Beanuunsl, om-
peeNsone BIKEHNE CUCTEMBI HEMOCPEICTBEHHO CBSI3aHBI C 33J]aHHBIMH CHJIAMH. JTH JOMYLIEHUs Xapak-
TEPHBI JJIs paccMaTpeBaeMoH 3a/laull, TaKk KaK 3HaueHUs: 00OOLIEHHBIX KOOPAUHAT B UCCIEAYEMOH IIEKTPO- Me-
XQHUYCCKOH CHCTEME ONPE/IENSIOTCS U3 YCIIOBUS HAMYHS TOIOHOMHOM CBSI3H, IPU KOTOPOH ¥ =j§ R, a cymMmmMa
9JIEMEHTAPHBIX YYaCTKOB PEaKIMi Ha BCEX BO3MOXKHBIX IEpEMEIEHUSIX CHCTEMBI paBHa Hyimo. [Ipu cocrasie-
HUM MaTeMaTH4ecKOi MOJENN HCIOJb30BaHa XapaKTEPUCTHKA TSATOBOTO JIBUTATENsl, KOTOpasl YYUTBHIBACT dJIEK-
TPOIMHAMHUYECKHE TIPOIIECCH B IIEPEXOIHBIX PEXKUMaX.

Jlns penienus 06JIacTH yCTOMYMBBIX KOJIeOaHHMH 3BEHBEB XOI0BOM YacTH € LENbI0 BEIOOpa pariMOHAIBHBIX
MapamMeTpoB HCCIIENyeMON 3IIEKTPOMEXaHHYECKOH CHCTEMBI ITPOU3BOANTCS MPH TTIOMOIIM ypaBHeHHH Jlarpamxka
BTOPOTO TOpSIZKA:
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Gi, € — xomnoHeHTHI BekTOpa 00OOMIEHHBIX KOOPAMHAT M X MPOM3BOIHBIX 10 BPEMEHH; C b i - koahdu-

IMUCHTBI KECTKOCTHU U BA3KOI'O0 COIPOTHUBJICHUA 1-r0 3BE€HA KUHEMAaTHUYECKOM Leny, Q — KOMITIOHEHTAa BCKTOpa

0000IIEHHBIX CUJI, HE UMEIOIINUX [IOTEHIAAIA.

MaremaTuueckoe MOETUPOBAHKE C BO3MOXKHOCTHIO BAPbUPOBAHUS MTAPAMETPOB B IMUPOKUX MpEAENax Imo-
3BOJIAT OMPEIEITUTh PAIMOHATBHBIE TAPAMETPHI 3HAUEHUI MACC, MOMEHTOB HHEPIIHH C YUETOM YIPYTHX U YIIPY-
rO-JIMCCUNATUBHBIX CBOMCTB CBsei. MojiepoBaHue HEOOXOAUMO MPOBOAMTE ISl XaPAKTEPUCTUKHU CIIETUICHHUSI
C TBEPJABIMHU 3arpsA3HUTEISIMHM Ha pejibcaX, KOTOpas Haubojee COOTBETCTBYET PEAbHBIM YCIOBHUSIM IAXTHOTO
PETBCOBOrO MYTH.

IMonyueHHbIe 3aBUCUMOCTH KMHEMATHYECKUX U TUHAMHYECKUX XAPAKTEPUCTHK MO3BOJIAT ONMPEICTUTL 00-
JIACTh HEYCTOWYMBBIX KOJ€OAHUH, NPUBOASIIMX K CPBIBY CHEIUICHUS U BO3HUKHOBEHUIO HECTAHIAPTHBIX PEXKHU-
MOB pabOoThI IAXTHOI'O JIOKOMOTHBA, & TAK)KE OLEHUTHh Pa0OUMil IMaa30H U3MEHEHUS TApaMETPOB MEXaHU3Ma
COIJIaCOBAHUSI TATOBOTO YCUIIHSI.

Jlyist paboOThI CHCTEMBI COMTIACOBAHMUS TATOBOTO YCUIIUS HEOOXOAMMA CUCTEMA YIPABJIEHHS HA OCHOBE MHK-
POIPOIIECCOPHOTO KOHTPOJIEPA, KOTOpas Oy/eT BhIpadaThiBaTh YIPABISIONIHNA CUTHAT JUIS 3JEKTPOMATHUTHBIX
MyGhT. Bo BpeMst paboThI CHCTEMBI YIIPABICHHUS /ISl COrJIACOBAHUSI TATOBOI'O YCUIIUS HA KaXKJOW M3 TPHUBOIHBIX
oceit He0OXOIUMO UMETh BO3MOYKHOCTH OIIEHHUBAThH MPOCKAIB3bIBAHUE KOJIECA U YIPABIIATEH €0 BETUYHUHON. AB-
TOpPaMU MPEIAraeTCsl CIAEAYIOIIUIA alrOPUTM €€ PabOThI.

brok—cxemMa KOHTpoOJiepa CHCTEMbI YIPABJIEHHS ¢ HCXOMHBIMU U KO- 1 2 1
HEYHBIMH BEJIMUUHAMU MPEACTABIICHA Ha puc. 4. -

O0603HaYEHHSI IJICKTPUIECKUX IEMEHTOB UMEIOT HIDKE MPUBEICHHYIO l l
CKBO3HYIO HyMmeparuio: 1, 3 — 1aTUYuKH YriIOBOM 4acTOTHI BPAIEHHS TSrO- <
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BBIX JIBUTATeNCH 1— U 2—if KOJeCHO! maphl; 2 — paJapHbIi JaTIUK CKOPOCTU
nepeMeIeHns paMbl OTHOCUTENBHO pefibe; 4, 5, 6 —npeobpasosarenu (co-
riacoBaresii) u(poBOro curxana; 7, 8 — BRIUUCIUTETH OKPYXHBIX CKOPO-
CTel COOTBETCTBEHHO 1— m 2—if konecHbIX map; 9, 10 — BEIYUCTUTETN OTHO-
CHUTENILHOTO CKOJIBXKEHUS KosiecHbIX Tap; 11, 12 —snement UJIU (ycioBue)
CpaBHEHHUsI JICHCTBYIOIIETO 3HAUCHHUS OTHOCHTEILHOT'O CKOJBXCHHUS KOJIEC-
HOU Tmapbl ¢ 3alaHHbIM NONokHUTeNbHBIM; 13, 15 —snement UJIU (ycnosue)
CpPaBHEHUSI MPOJODKUTEIBHOCTH TEKYIETO COCTOSHUS OOKCOBaHUS JIOKO-
MOTHBA C KOHTPOJIBHBIM 3HaueHueM; 14 —snemeHT W CIUSHUS CHTHATIOB OT
anemenTa 11 n 12; 16, 18 — Onok peryaupoBaHus yHpaBIsIEMON 3JIEKTPO-
MArHUTHOA MY(THl MEXaHHM3Ma COTJIACOBAHHS TATOBOro ycwmus; 17 — 11
anement UJIN (ycrmoBue) cpaBHEHHs MPOAOIKHUTEIBHOCTH TEKYIIErO CO-
CTOSIHUSI OJHOBPEMEHHOTO OOKCOBaHUS OOOWMX KOJECHBIX JIOKOMOTHBA C
KOHTPOJIbHBIM 3HaueHueM; 19 — 010K (BHENIHUI) YIpaBIECHUS TATOBBIM
JIBUTATEIIEM.

DJIEMEHTBI 3JICKTPUUECKON cXeMbI o Homepamu 3 — 15 u 17 Bxomst

B COCTaB BBIYUCITUTEILHO-IOTHUECKOr0 OJI0Ka. @
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Cucrema yrnpaBjieHHsl MAXTHOTO JIOKOMOTHBA PabOTaeT CIIeAYIONIHM 16
o6pazomM. CHrHaibl OT JATYUKOB YIJIOBOM YaCTOTHI BPAIICHUS TATOBBIX JIBH-
rareneil 1 u 3, pacroyIOKEHHBIX HA OCH JIBUTATENEH, TIOCTYIAaeT Ha peodpa-
3oBarenu (cornmacoBatenu) 4 u 6, a 3aTeM B BBIYUCIUTENHN 7, 8 OKPYKHOH ya- 19
CTOTHI BpAIIEHUS KOJIEC. 3aTeM HalICHHOE 3HAYE€HHE OKPY)KHOU CKOPOCTH
moctynaet Ha Beraucaurenu 9, 10, Tynma ke uepe3 nmpeodpa3zoBaTens 5 mocty- Puc. 4. BiIoOK—cXeMa CHCTeMBI
MaeT CUTHAJI OT PajJapHOro JaT4MKa CKOPOCTH MEPEMENICHUs paMbl OTHOCH- yrpaBJieHust
TENBHO MYTH 2 OMpeessIeTCs TEKyIee 3HaUeHHEe OTHOCUTEILHOTO CKOJbKe-

HUSI KOJIECHOM mapbl. OTHOCUTENILHOE CKOJNBXEHUE KOJieCa — TO OTHOIIEHHE Pa3HOCTH MEPEHOCHON CKOPOCTH
paMbl CEKIMU JIOKOMOTHBA M OKPY)KHOU CKOPOCTH BpAlIeHHs KOJieCa K MEPEHOCHOW CKOPOCTU PaMbl CEKIIUH JIO-
komotuBa. OnpesenenHoe B aneMenTax 9 u 10 3HaueHHE OTHOCUTEIBHOIO CKOJIBKEHHS KOJIEC, KWHEMATHUECKH
CBSI3aHHBIX C TSATOBBIM JBHUTaTelieM, nepeaaercs Ha aneMenTsl MJIU 11 u 12, rie oHO CpaBHUBAETCS € 3a[aHHBIM
nonyctuMbiM (Hanpumep, 2,5 %). Eciu monycrumMoe 3HaYeHHE MpeBbIeHo (Ha4anock OOKCOBAHHUE), TO AIEMEH-
1o 13 1 14 mpoBepsItoT, He MPEBBICKIIA JIH MTPOJODKUTENLHOCTD TEKYIIETO COCTOSIHUS OOKCOBAHMS TIOKOMOTHBA
KOHTpOJIbHOE 3HaueHue (Hanpumep, 2 ¢). [Toka Bpemst He MPEBBIIIEHO JIOKOMOTUB TPOJIOIKAET paboTaeT B TAro-
BOM PEXHME U CHCTEMA COIVIACOBAHUE JAET €My CaMoMy (€CIH 3TO BO3MOJKHO)BEPHYTHCS B PABHOBECHOE CO-




crosure. Ecnu Bce jke KOHTPONBHOE 3Ha4YeHHEe BpeMeHH OyleT MpeBbiieHo (OOKCOBAaHHWE HE MPEKPATUTCS), TO
curHan nocrynaet Ha OJoku (16, 18) perynupoBaHus ynpapisieMON SJIEKTPOMATHUTHONH MY(Thl MEXaHHU3Ma CO-
rJacoBaHusl TSIroBoro ycuus (cM. puc. 2). CpabaTbiBaeT MEXaHHU3M COTTIACOBAHHSI TSTOBOTO YCHITHS M CKOPOCTH
KOJIECHBIX Iap BhIpaBHUBAIOTCS. [Ipy OyKcoBaHMM OHOM KOJIECHOH Mapbl CUCTEMa YIpaBJieHus OyJeT Mo/iaBaTh
CHTHaJ Ha BEIPABHUBAHUE CKOPOCTH KOJIECHBIX I1ap C IMOMOIIBIO CHCTEMBI COIIACOBAHMS TATOBOI'O YCHIIHUS, €CITU
e OOKCOBaHME MPOUCXOIUT OJHOBPEMEHHO Ha 0OEHMX KOJIECHBIX Mapax, YeEMY COOTBETCTBYIOT CHT'HAJIBI B 00OHMX
anemenTax MJIM 11 u 12 (curHan Ha uX BBIXOJIE paBeH 1), OHM MOCTyMaeT B neMeHT U, 0003HaYeHHBIH B OIOK-
cxeme mog HomepoM 14. DnemenT 14 cknaabBaeT CUTHANIBI €CJIM y HETO Ha BXOje 00a CUrHaia OyayT UMeTh 3Ha-
yenue 1, To Ha BeIXozie OH jact Toxe 1, eciu ske curnanst 0yayr O u 1 To Ha Beixoze Oyner 0. Takum oGpasom mpu
Hanyny OOKCOBaHWs Ha 00eX KosecHbIX mapax sneMeHT M 14 nmopact curnan na snement WJIN 17 cpaBHenus
MIPOJOJDKUTENEHOCTH TEKYIIEro COCTOSHUSI OJHOBPEMEHHOTIO OOKCOBaHMSI 00€MX KOJIECHBIX JIOKOMOTHBA C KOH-
TPOJIBHBIM 3Ha4YeHHeM (Hampumep, 2 c¢). Takum 00pa3oM obecreunBaeTCs 3allUTa OT JIOKHBIX CpabaThIBAHHI
CHCTEMBI COTJIaCOBAHUSI M BO3MOXKHOCTH JIOKOMOTHBY CaMOMY BEpHYTCSI B CTallMOHApHBIN pexuMm padotsl. Kax
TOJBKO KOHTPOJIbHOE 3HaUY€HHE BPEMEHU OYAET NPEBBIIIEHO, CUTHAJ MOCTYIUT Ha BHEIIHHUH OJIOK peryimpoBa-
HUS TOKa faBurarens 19, KOTOpblii CHU3HUT TOK TATOBBIX JBUTAaTeNeil 10 3HaYeHHs, HauOosee MoAXO/SIIEro /s
KOHKPETHO! JOPO’KHON CUTyalluu.

Takum o0pa3oM, mpu GOKCOBAHWY OIHON KOJECHOH Maphbl CUCTEMa YIIpaBJeHHs OyAeT IToaBaTh CUI'HAI Ha
BBIPaBHHUBAHNE CKOPOCTEH KOJIECHBIMH ITApaMH C ITOMOIIBIO CHCTEMBI COTJIACOBAHUS TATOBOro ycwus. B cirydae
BO3HHMKHOBEHHsI OOKCOBAHMS OJJHOBPEMEHHO Ha BCEX KOJECHBIX Mapax CHCTeMa YNpaBJICHHs JaeT CUTHAI Ha Mo-
HIDKEHHME MOMEHTA TSTOBBIX ABHrartesneil. JlaHHas cucrema Oyner paboTaTh B MOBTOPHO—KPATKOBPEMEHHOM pe-
KHMMeE, OTHOCUTEIILHOE CKOJILKEHHE MOKET IIOMHUMATBCS 0 TIPHEMIIEMOr 0 3Ha4eHHsI U CHOBA I1a/1aTh, IPH 3TOM
JIEWCTBYIOIlEE 3HAaYEHUE TATOBOIO MOMEHTa YCTAHOBUTCS Ha MaKCHMaJIbHO BO3MOXHOM, HO M OJHOBPEMEHHO
Haunbonee 3dpdexTuBHOM. JIOKOMOTHB OyneT pa3BUBaTh HAMOOJBIIYI0O BO3MOXHYIO /IS KOHKPETHBIX YCIIOBHH
3arps3HEHHOCTH PEJILCOBOT'O ITYTH CHITY TSTH.

BbiBoa. YcraHOBKa CHCTEMBI COTJIACOBAHHS TATOBOTO YCHIIMS MEXIY NMPHUBOJHBIMH KOJIECHBIMU Tapamu
TIO3BOJIUT MPU KOHKPETHHIX MapaMeTpax IMIaXTHOTO JIOKOMOTHBA YIYYIIHTh €TO TSATOBbIE XapaKTEPUCTUKU H
obecrieunBaeT Oosiee TOUHOE Iepepacipe/iesieHne padoune Harpy3Ku MEXy IPUBOJHBIMH KOJIECHBIMH MapaMu
Ha y4acTKax MyTH CIOXHOTO NpoQMIs U, a TAKKE YBEIMYUTH CyMMapHYIO CHITY TSTH KOJIECHBIX I1ap C PeNbCco-
BBIM TIOJIOTHOM M CHU3UTH NPOCKAJIb3bIBAHUE KOJIEC.
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