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‘Bapmast 6

0CBOGOITCS epes BPeMS 6, B MOMEHT 73, Tak KaK MOMEHT BpeMeHIt
0CBOGOAIeHIIS TIeBOK PMORTEOH HOSHINIH O OGCIyAHBAHIS BTOPOTO arperara

MEHBIIe BpeMEHT HOCTYTUIeHHS KA OYepeTHoe OBCTyXHUBAHAE TPEThero arperara

MOMEHT BPeMeHI 13, (71 < 3,), To T1epBas PMOKTHaA IOSMIS GYAeT IPOCTARBATS.

B TedeHHe BpeMeHH

Top12

I3 =7 G17)

'BTOpOii %e arperaT Hocile OYepeIHOTO OTKA3a B MOMEHT BPeMeHH 1,, Oyzer

ONIATS HATATA OGCTYAHBARNA HA BTOPOH PEMOHTHOH IOSHIH:

Loy =T — 1y (3.18)

B aHHOM CIIydae I0IaraeM, UTo 3aNaCHBIe arperaTsl HeaBHO IOCTYIHA H eCTh B
‘Hammn. TIo3TOMY B MOMEHT HasaTa OGCIyKHBAHIA BTOPOTO arperaTa i3 aiaca
GYAYT BIATEL 3amIaCHEle, a BPMS IPOCTOS B 3AIIaCe OCTATBHBIX BYACT fymys

BTopas PeMORTHAS IOIMII OCBOGONNTCS Tepes Bpenst 6y, 1 BHOB IOCTY MBI
HA PEMOHT [IepBBIIi ArPeraT MoT G5t GBITS OTIPABICK CA3y Ha BOCCTAROBICKIE.
Tora BpeMS OAHAGHIS B Oepeit 65U10 651 (723 ~13), HO BOHHITA CHTYAIAA,
KOTZIa HeT arperaTos B 3allace I IPHXOJHICA KIATh HOBOTO NOCTYILTeHHs. TTosToMy
‘BpeMS OJKHIAHHS PEMOHTA IePBOTO ArPeTara 1, H BpeMs IpocTod BTOpoit

PEMOHTHOM TOSHIIEH 1,5, YBTHIHBACTCS.

BTOpOI ATPEraT TAKKe OMAACT PEMOHTA f4pcz3, T.K. IIEPBAT PEMOHTHAS TSI
‘3AHATA, 2 BTOPAS He MOKET OGCIYKHBATS H3-3a OTCYTCTEHA AIPETATOB 3AIIaca.

1,

w22 =133~ T23 (3.19)
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‘Bapmast 7

V3el CBA3M Ky30Ba C TIKKAMH HA Gase MASTEMKOBBIX OIOP BEIIOTHEH 10
IPHEINIY MHOTONSNEBOTO HCHONSIOBAHHA MAIOTO WHCIA SIEMEHTOB IL
PeATHIAIN CB3eH IO BeeM KOOPIMEATAM. BIIepBHe TAKOM Y3el GEUT IpHMeHER
sextpoBose CC7100 dpasmyscxoit ¢upysr Alsthom B 1952 r., BocTexcTE:E — Ha
sextpoBosax , &% BII60 (¢ 1957 I.) H ero MOTHQHKAIAX, 2 TAKKE HA TeILIOBO3E
TI160. XapakTepHEIMH T 5TOTO Y312 SBIOTCS CIeAYIOMHE OCOGRHEOCTH:

‘HATHHe ABYX pasHeceHHSIX 10 UTHAE TeeAKH IIABHBIX OI0P, ¥T0 IOIBOTLET
HOIHOCTHO COATARCHPOBATS GYKCOBOE PECCOPHOE MOIBENMBAHNE;

PeATHIAEA B ONOpe YIPYTHX CBS3eH Ky30BA C TENEAKOH IO KOOPAHHATe ¥,
9TO MOIBONAET MIGABHTECE OT KECTKOH CB3H TENSAKH H KY30Bd B IONCPESHOM
'HATIABITCHHI H TeM CAMEIM YMEHBIIHTS MACCY, B3AHMOXSACTEYIOMYH0 C IyTeM;

'PACTIONOeHHe TIONEPHBIX GATOK TIOX IIABEBIE ONIOPSI B MeCTAX, YAOGHEIX 10
KOHCTPYKTHBHEIM COOGDAKSHMSAM, H BHpABHHBAHHE HATPYIOK MEAIY TIABHBIMH
OIOPAMI ¢ TIOMOIIBHO YIPYTHX AONOTHHTEISHLX ONOP; HOCTERHE, YCTAHOBICHEHE
Ha GOKOBHHAX DAMBI TeEAKH, OGECTIeMHBAIOT TAKKe NONEPeTHYIO YCTORTHEOCTS
KY30Ba H YOPYTYIO CBS3b 110 KOOPIHHATe @,

KOHCTPYKTHBHO? BHIIOTHEHHE IMABHBIX ONOP, OGECHeSHBAONee BIAMMHEI
epeMeITeRILE TeeAI H KY30Ba 32 CHeT AeOPMAIHi IPOMEAYTOTHBIX Pe3HHOBBX
JeTamelf, IO HCKTOWAST OBEPXHOCTHO® TPeEHE B CONPTACHHH TLKEIO
HATPYACHHSIX KHHMATHWCKNX [3p M TeM CAMBIM HCKIOWAeT H3HOC H
'HeOGXOHMOCTS CMATIBARI OTIOP.

'PacCMOTPEHHEIe 0COGSHHOCTH He JHINSHS! NPOTHBOPESHi. OCHOBHO® M3 HIX
'BOSHHKAST H3-32 TOTO, 9T0 U1 OKA3AMHS 3aMTHOTO BINSHAS HA KONeGaHAT BHISHIL
TeleXKH OTHOCHTETHHO OCH § B NpAMOH, XapaKTepH3ylomeecs YIIOM, He
TPEBHIMAIONAM HeCKOTSKIX THICAIHBX J0Tell PATHAHA, HEOGXOTAMA BHICOKAL

YT7I0BAS KeCTKOCTD CBI3H

K, =0,5K,L, [ERE)
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Bapmast §

I— ss1c0Ta omopET;
0,5/ — BBICOTA NPHKPeILICRIS BOIBPAIAOIEro MPYANFHOTO MEXARHINA.

PreyHOK 1.1 — KHHEeMATHMeCKAS CXeMa MATHHKOBOH OIIOPEL.
VeRme npyAHEHEX ammapaTon

F=2F +2K,y/2, 13)

rae  F, — ycHTHe IpelBapHTeTHHOTO HATATA OIHOTO MPYKUHEOTO ANMADATA,
9K, — KeCTKOCTS IPYIKHHSI OJHOTO amTapaTa.
TIpeoGpasosas Bspaxerye (1.2) ¢ yaerom (1.3), noyams:

¥ =F, +y(K,/2- P/ =y"). 14
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oropst (prcyHoK 1.4). Hels3 JOIyCTHTS, STOGH peryTHpoBOUHs yuop 1 Gsux Be
OBeeH HITH IepETAHYT, TAK KaK B 0GOHX CIyIasX PACKPORTCS 3430P MEAKAY JAIIKOF
21 yTIopoM J HITH MeXIy KOPIYCOM 5 1 SAlIKof 2.
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Prc. 1.3, I[eHTpATSHa% MATHAKOBA% OTI0Pa Ky308a Tem10803a TIII60 (a), yeTaroska omopst a
‘Tenexxy (6)

1 — GoTT: 2 — BepXEmii CTATSHOR KOHYC: 3 — 3ATTYNIKA pe3sO0BaT; 4 — peIMHOBSI KOHYC: § —

CTOfika OMOpH 6 — TErOBS KpommmelE 7 — BKIATMIN (kmem): § — sarTymka; 9 —

samTHEL vexom; 10 — HIDKH KoRyC: 11 — MPOKTATKa: 12 — QEKCHpYIOWAR mIHTsKA; 13 —

XOMYT 3aIIHTHOFO Hexta; 1/ — BOIBPAIAOMIIE ATApaT; 15 — PAMa TETEAIH; 16 — KPOHIITeHH

‘DAMEL KY3083 1% BO3BPAMAIONIETo ANNapaTa; 17— paMa Ky308a.
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3y61aTOe KO7Teco IPHKPEILTEHo K IAFITY CTYTHMITE MPABOTO KOTECHOTO HEHTPa IPH3OHEENM
Gomraar 17

Kopryc peaykropa s7extporioe31a IP2P (pHCYHOK 14) Takcke COCTONT H3 BepXHeii 1
‘sKHeH TONOBHHEL. OB TIOTOBHES! KOPITYCa PEACTABTAIOT CoGOH CTATHHEIE OTTHBKIL.
MADKHPOBAHHATE OTHITM TIOPATOBBI HOMEPOM H CIIEHTPHPOBAHELE C TIOMOIBIO T8YX IITHYTOS.
Tllecreprs meer 22 3y6a, 3y69aToe Koteco — 75 3y5bes. Tlepenatomoe oTHOMmerHe pasHo 3 41

‘PeayKTOp 27eKTpONoe31a IP2P HMCCT CICAYIONIAC KORCTPYKTHBHEIC HINCHCHNA 10
CPABHEHIO C PEAYKTOPOM 3TeKTpoTIoe3 A IP2. B yae IleCTepHH YCTAHOBTEHE! TPH MOIHIHIKA.
(mecTo ZBYX B peayKTOpe 3TexTporioe3ta 3P2), 83 H3 KOTOPSIX POTHKOBHIE OMIOPHBIE H
‘BOCHPHEIMAIOT TOTEKO PATHATSHELE HADYSKH, 4 TpeTHit MapHKOBHi — TOTSKO oceBste. PexykTop
‘BBITOTHER TBYXOTOPHEDY (OTIOPHEIE TOMMHIHIIN 18 1 22 YCTAHOBTEREL CHMMETPITEO
‘OTHOCHTETSHO IPOTOTSHOM OCH PEIYKTOPa). B PESYIISTATE ITONO HCKTIOTAETC TIEPETpY3Ka
O IHTHAKOR 1 AOTIOTHATE T5Ha% A POPNALIR KOPIYCa PEAVKTOPA, IMMEIOIIHE MECTO B PIYKTOpE.
aeKTponoesta P2,

‘Pexyrop a7exponoesza IP2T (PHCYEHOK 1.5) ONHOCTYeHTaTSIE, TepeAaToTHoE.
oTHomerHe 75/22 = 3,41: TI0 YCTPORCTEY MMeeT HeGOTSITHE OTTHTINA OT PEAVKTOPA.
aeKTponoesta P2,

o ‘Prcysox 14— Pexykrop arextponoesza SP2P
- (D N 1— och KoTecHof mapst.
H 4 2,17 — xpemma;

I~ 3,19 — ool oK

4— Gomsmoe aybuaTOe KOACCO;
; 5,10 — mcTammoRIHe KoTIa;
6 — mapaxossit mommmK;
; e 7 — e ey
n 8 — nepezEst KpBIIKa;
1 9,14 — pomxossie mommEmaL,
11, 13— nepemens B 3% GoTHIHE KPS,
" 12— Besen mecrepmr:
15— a7 MaTofi mecTepmH;
i 16— 3amsoes xpemma;
i 18,22 — nommmEmar;
20— crymna sazsero xoneca;
21— npotra.
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4. KOMIOHOBKA TAIOBOT0 HPEBO1 C PaMO TeIEAKH & BHIGOp CeME! NOTBEMEBARS

I
1 12,,, Z,
g 3 a

PHCYHOK 4.1 — KHHCMATIeCKas CXeMa H THATPAMMa CKOPOCTE OTHOCTYTICHTAToro

‘Tarosoro pexyKTopa

115 yA0GCTEA HOSTAITHOTO HATH:A KITHEMATHAECKYH0 LIelb, IPeOGpayIoIy o BepTHKATSHOE
IBmKeHHe KoTeCHOM IAPEL B0 BAIIATETSHOE AKOPS, MOAHO Pa3OHTS Ha P KHHEMATHYECKX 1ap
"TPOCTEIIIX MEXaEH3MOB, IPEOGPa3YIOMHIX COOTBETCTBERHO!

aeprimamsoe mamAemme Z, xoneciof napst B BeprixATsRoe ARimAeHe g Toma O, -

15
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1.050CHOBAHHE BBIFPAHHOIT TEMBL

COBpEMEHHELI JIOKOMOTHE IIPEACTABILT OGO CIOKHYI0 MEXAHIIECKYI0
CHCTeMY, KOTOpAs TPEACTABIAST COGOM PAX MOZCHCTEM:

- CcHCTeMa TOKOCBEMa;

- CHCTeMA YIIpABITCHNS PeHMAMH JBHACHAL;

- cHcTeMa BHGpOSAIIATSE,

- CHCTeMA NIepeXAtH CHISI TAIH H TATOBB ABHIATNS.

TIpi 5TOM CHEAYeT OTMETHIS, STO CHCTEMA TATOBOTO NPHBOZA 3AHHMAET
TIABEHCTBYIOIYI0 POTs, H SBITCS ONPENeIOMeH CHCTEMOH JTOKOMOTHEA, KAK
TATOBOM eEEEUEL OHA CAVAHT AN COSAANHSH NEPENATH TATOBOTO MOMEHTA.

TArOBE MPHBOX COCTOMT M3 CHAVIOUIEX OCHOBHEIX MACTeH:

TATOBBI ABHTATENS;

TAToBas mepenata;

KonEcHas mapa.

TATOBSI IBATATETS TPeTHASHATEH JTA TPe0BPA3OBANIS FTeKTPHIECKOH
SHEDIHH B MeXAHHYECKYO H COJAHHIO MOMEHTA HA BTy TATOBOTO ABHIATEI.

Konécmas mapa (¢ TOMKH 3peHHS TATOBOTO IBHIATeNs) NpeAHASHATEHA AIL
COITAMNS CHJEI TATH H IePENATH €8 C IOMOIBI GYKC HA SKHIAKHYI MACTH
ToKoMOTHEA.

TATOBA% Tepenata CTYXHT JTA TepEIaTH TATOBOTO MOMEHTA C BaTa
SKOpS IBHTATeNT Ha KOTECHYIo mapy. TATOBaf NMepelada COCTOHT H3
CIICAVIOLIX OCHOBHBIX STEMEHTOB:

- Tarosoi MyTsL

- BalTompoBONOE;

- TATOBOTO pelyKTOpa;
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3y69ATOl Tlepe A< TlepeNatoTes Ha
OIOPHBII 3ol Hepes CTeHKY Kopiyea,

IPOTHEONOTOAHAS CTEHKA IPAKTHIECKH
oreyTeTByer. H3-3a 9T0T0 KopIyce mMeeT
"HECHMMETPHTHYI0 CXeMy HAIpYAeHIS I

'HH3KYI0 JKECTKOCTS KOPIIyca Ha

KpYUeHHe, 1T BHI3HIBACT BIAHMHEIE

ITePeKOCE! BaA MeCTepHI Prtc. 1.2 - KoplTye peaykTopa STeKTponoesta
OTHOCHTEIIHHO OCH KOTECHOH IApEL. IP2RD

PaGoTa IpH NIepeKoCe BATA IeCTEPHH BEI3HBACT HepABHOMEPHEII H3HOC 3y05eB 110
X JUTHe, 9TO MOATBepATALTCS H3MEPERIeM TOMMHH 3yGbeB SKCIIYATHPYMBIX
PEIYKTOpOB.

Ha s7extponoeszax SP2P 1 SP2T CTATH NPHMEHATS KOPIYCa PEAYKTOpOB,
omuparomIXCs OGeHMH CTeHKaMH Ha MOTMHEKOBHe y3TH (puc. 12). Kopmye
peNyKTOpa CTAl NpH O5TOM Golee KECTKHM HAa KpYueHHe, 9TO CHH3HIO
‘HepABHOMepHEI H3HOC 3yGBeB M0 HX JUTHEHe.

Ha IpOSHOCTD KOIHYCa PeIyKTOpa OKA3HBACT GONBIIOS BIMSHHE THHA
OIOPHOTO KpORIITeli}A TIOBECKH PEAYKTOPA K pame Tenexks. Ha prc. 13, 14, 1.5
OKA3AMB HeyIATHELe ¢ STOf TOTKH 3PEHIA KOHCTPYKWAH (puc. 1.3) m mamGomee
YAATHIe ¢ KOPOTKIMH KpOHNITeHHaMM TIOX TIOTBECKY peayKTopa (puc. 14, 15)
CllexyeT OGpATHTS BHMMAHME HA pA3HOOGPAIME BHEIIRETO OWMEPTAHHS KOPIyca
PEIYKTOpA: OT NPAMOYTONBHOTO X0 INIABHO ONHCHBAIOMETO BHEIIEHE KOHTYPEI

‘mecTeprn i GoMBmOro 3y6HaToro Koteca.

2. AHATIU3 KOHCTPYKIIUI KOPITYCOB PEIVKTOPA
SKCIUIVATHPYEMOTO TIOJBUXHOTO COCTABA
2.1 TIpoeKTHPOBAHHE PEAYKTOPOB IKCIUIYATHPYEMOTO IOIBHAHOTO COCTABA
TIpn  NOSKTHPOBAHHM  KOPUYCOB TAIOBEIX  3YGUATHIX  DEAYKTOPOB

HCTOTH30BaHMe ONBITA MAIIKOCTPONTETHHBIX GHPM B PAe CTYUaeh ABIACTCH




image14.png
‘Bapuast 14
6 ommGox

saxpenensof Gamxm (pic. 5.3). KOHel KOTOpOM NPHEYANTETSHO TePEMEIIACTCH
0 OcH Z Ha BeTEMHY nporHGa W, a MepeMeIeHHE Mo 0cH X OCTACTCH PABHBD

symo: 1=0. Tlo mmmeimony saxomy Komm

b

wz0

~

Pucysox 5.3 ~ Kongoapsq saxpenenmas 6amxa

G249
Ho oucpmano, 1m0 Gatka MOTywacT & oTom chywac yamaHemme Al=/ -, uro
IpHEOTHT NpH SHATHTETSHSIX MPOTHOAX W K GOTSIIIM AebopMamm:

(5.25)

Vacers  aeKT  TeoMeTpHUICCKOH  HeTHHGHHOCTH  MosBomACT

nemomszoBanme ypasHesit Kot ¢ <eHaMm BTOPOro MopaIKa:
an_tffan’ o (on] (5.26)
- = e A |

Kax BHIHO, AT% PACCMATPHEAENOF KOHCOTHHOH ATk ¢ MepeMemermaM

=0 Aeopmamm o ock X, £, onpeaenmoTea no Gopiye:

627
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1. AHAJIHM3 HEHCIIPABHOCTEM TATOBBIX IEPEJAY,
TPOHCXO/AIAX HOCJIE TP 1, TP 2, TP 3, AX IPHYHHBI

1.1. Hcxoxaas nngopmamus

Jl1s aHATH3A HHCHPABHOCTEH KOMECHO-DEAVKTODHEIX GTOKOB GBumI
HCTIOTB30BAHE! OTIETH, COSPAAIINS TIepevers HEHCTPABHOCTEH IeKTPOIIO3 0B
32 KaTHH MeCHI! H KPATKYIO HEQOPMAINIO 0 KaKI0f HEHCHPABHOCTH (HOMep
S7IeKTpomoe3Ta, HOMep BAroHa, HOMep KOJIECHOH IIaphl, IpOGer, HasBaHHe
HEHCIIPABHOCTH, NPATOTOAATE BHAS IPHINEA, NPHEATE MepsD).

Amamrs memcnpasHoCTel mpoBoTMICE B 1995 - 1996 Tomax.

HeoGXOMNMO OTMeTHTS, 9TO NpHWMHS HOHCIPABEOCTEH  3auaCTyio
VKAIBBATCS  He TOVHO M YNPONEHHO,  WIO OCOGEHHO OTHOCHTCS K
HEHCIIDABHOCTAM, BHI3BARHBIM KOHCTPYKTHBHEIMH HEIOCTATKAME

Tlepex  mpoBeIeHHeM ~ AHAWN3A  (QAKTHYECKOTO MATEpHATA IO
HEHCIPABHOCTAM GBUIN TIOCTABICHS! CTEAYIOIIHE 3AZaT
* OGIAf OleHKA KOMIIECTEA HOHCHPABHOCTEli KOMECHO-PEAYKTOPHELX GII0KOB;
© IDYNINPOBKA HEHCHpABHOCTER MO YITAM N NPHWHHAM HX BR3BABIIIM,
BHIABTeNHe THRAMMKH KOTIYECTEa OTIETHHBIX HEHCTIpABHOCTEH M IpymT
HeHCIIpaBHOCTei 110 rozaM;
© BSIBICHHE IABHCHMOCTH EAXSAHOCTH PaGOTEI Y3I0B OT npoGera;
© BSIBICHHE CS3OHHBIX TEJCHIMH B HIMHEHHN HATSAHOCTH PaGOTSI
KOTIECHO-PEAYKTOPHEIX GI10KOB;
© BSIBICHHE OCHOBHEIX NPHYNH, IPHEOMINMX K HEHCIPABHOCTAM, HX
TPYTIHPOBKA H TIpeIBAPHTETHHAS OIHKA.

1.2. BB HeHCOPABHOCTel KO.TECHO-DEAYKTOPHBIX 610K,
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2.2. CocTaBIeRme ypaBHeRNi KoTe6anmii

TIpH COCTABIICHNH YPABHEHNI KOTeGAHNI 0GOPBEM BCe CBA3, 3AMEHIM HX
ZeficTeus peaxmmmu. JITA COCTABIGHHS YPABHGHMH KOTeGAHMI HCIOTB3yeM
npurmun JlatamGepa. B COOTBETCTBHH ¢ STHM NPHEIENOM ATS TOTO, STOOH
VPABHEHHAM ABMACHHSA NPHAATS BHA YPABHCHIS PABHOBECHS HeOBXOAMMO K
ZeHCTBYIOWIM Ha Telo CHNAM H MOMEHTAM CHY JOGABHTS CHIE HHEPIH
IIABHBI BEKTOP H IIABHBI MOMERT.

‘SamHIIeM BEIpAKeHTe 1% CHTEI HHEDIHA Ky305a

"M,

Ie J), - yexopenne oTHoca kysosa.

MOMeHT CHITSI HHEPIHH KY308a OTHOCHTETSHO OCH 5

M =T -9

£ (5; - yeKopenme BmAR Mace Kysosa;

MOMEHT CHITEI HHEpIHH Ky305a OTHOCHTETSHO OCH X:

AN

The (b — ycKopeHHe 60KOBOH KadKH Ky30Ba.

Cr1a mrepim TeteRKI
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Bee 570 XaPAKTRPH3YeT CHICHHHIHBI KI1ACC TEOMETPHUECKH HeTHHEHEBX
3()eKTOB, HIBECTHBIX TIOX O EA3BAHINeM "KOHTAKTHAL" HeMHHEHHOCTS I
HeIMHOHHOCTD 1O TIPAHEWHEIM YCIOBHAM. OTKIMK KOHCTPYKIMH MOKeT
CYINeCTBEHHO MeHATECS, eCTH ABe I GOlee TACTH KOHCTPYKIHH KOHTAKTHPYIOT
HIH OTZEEOTCS APYT OT APYTA MOCTe NEPBOHATATHHOTO KOHTAKTA. B KawecTse
IIPHMEpOB 3%eCh MOKHO IPHBECTH GONTOBHE COSTNHEHN, 3yGUATHE Mepelaw,
PASIMHELE GOPMEL YILIOTHATeNeH, 3AMBIKAOIINX MEXAHIIMOB I 1p.

B PeATHHOCTH MEHOTHe KOHCTPYKITHH IeMOHCTPHPYIOT KOMOHHAIIH Tpex
IUIABHBIX HCTOMHHKOB HEIMHHHOCTH, H HX PACYET LelecooGpasHo NPOBOATS ¢
HCTIONB30BAHAEM COBPEMHHEIX CHCTEM HEUKGHEpHOTO aHATH3A, B KOTOPHIX BCe
BITH HeTHHEHHOCTH MOXHO YIHTSBATS OTHOBPEMeHHO (Hampmyep, MSC Marc,
MSC Nastran, MSC Dytran 1 T.11).

6. AHanu3 NONYYEeHHBIX PesynbTaTos.

Bee CPABHEHAS TACTOTHBIX XapakTepHCTHK (ATX) NPOBOZMITICE ¢ MOZETBH0
CTAHZAPTHOTO peayKTopa (MOZems 1) MO KaAZOMY W3 3-X NATSHKOB, IPH
CoOTBeTCTBYIOmeM  BosMymemmH. IIOCIeIOBATENSHOCTS CPABHHMA GBUTA
crenytomeit

o Mozems2-korl2;

* Mozems 3 -korld 8;

o Mozems 4 - korld_10;

o Mozems 5 - korld;

 Mozems 6 - korld r;

o Mozems 7 - korld 2r;

o Mozems 8 - korld_no_win.

‘TaKas [0CTe0BATEBHOCTS IPAYCMATPHBATA EAPACTARME TOMIIMHS!
CTeHOK Kopryca.

'AHaTH3 PesyIbTATOB PACUETA IOKA3AT ClIeAyIOMee:

1) TIpH BepTHKATEHOM BOIMYIIEHHA.

Haramg 1
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6 onmbok.
Ta6mmma 3.1
MACCOBBIE XAPAKTEPUCTHKY CO3TAHHBIX MOJEJIEf
(¢ Y9ETOM MaccH! IOIHITHAKOBEIX Y3105 H KPEIIIEK)
Mozems Macca MozeTH, KT
Mozers 1 (kor_stan) 283,265
Mozers 2 (korl2) 313,574
Mozems 3 (korl4_8) 341,224
Mozers 4 (korl4_10) 335,966
Mozers 5 (korld) 350,422
Mozexs 6 (korld_1) 350,799
Mozers 7 (korl4_2r) 350,399
Mozexs 8 (korl4_no_win) 349,568
4 TlocTPOEHME KOHEUHO-3MEMEHTHBIX MOZIENeil KOpnycos
peaykTopoB
TlocTe TIOCTPOGHIA BOCEMH TBEPIOTEIBHEIX MOZEH C COOTBETCTRYIOMMMI
HIMEHGHMAMH,  OHH  IepeJABATHCH B DPOTPAMMEBIH  KOMIUIEKC

MSC Patran/Nastran B KOTopoM HPOBOIIIOCH TIOCTPOGHHE KOHEUHO-3IeMEHTHOM
MozeTH

Ha puc. 4] DpHBEeHA WACTOTHAL JMAIAMMA, TOKASHBAIOMIAL
3ABHCHMOCTS 9IACTOT BOSMYMISHHI! OT XOJOBBIX CKOPOCTeli, KOTOpHIe TTepeliaioTes
Ha KOpIYC PEAYKTOpA OT B3AMMOSHiCTES 3yObeB 3y6uarol mepenaw. JIamHsi
BIT BOSMYIIeHTIA BTAETCE OCHOBHEIM B TpOTIeCce SKCITyaTams. Bosuymerms
CO CTOPOHEI NYTH SBILOTCS CIYNARHSIME H B LENOM 3ABHCST TOTBKO OT
cocTOSHIEA My TH. VCTPARNTS JAKHSE BISHIS M5! He MOKEM, I0STOMY B JAHHOH

‘paoTe e paccMaTpHBaE:
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Copxa KoecHo-MoTOpHOro G70ka. Tlepex cGOPKOH KOTeCHO-MOTOPHEIX

610K0B OZGHPAIOTCA KOTECHBIE APl | TArOBbIe ABATATEIE TAKIDM 05PA3OM, TTOGE

PATHOCTS XAPAKTEPHCTHK G/I0KOB OTHOTO STEKTPOBO3A He mpesmara 3 % mpi

'BPAIIeHHH KaK B OJIHY, TAK H B IPYTYIO CTOPOHY.

" G

Pac. 2.1. - CTeHT 118 CGOPKH K0.1eCHO-MOTOPHOT0 610K 31€KTPOB03a
1 - 70KTeBOi KPAK; 2 — TOKTeBAst GATKA; 3 — TATOBHII >TKTPOBATATENE; 4 —
IITOK FHAPOTOMKPATA; 5 — OMOPHBI CTO; 6 — MePBTHBL PeayKTOp; 7 —
27eKTPOTBHIATETH MEXAHIMA NePeMEIeHHs; § — 3TeKTPOIBHIaTeTh IPHBOTA
TelTeAKH ralk0BepTa; 9 — dTEKTPOralikoBepT; 10 — MEXAHMIM IepeMeIeHns

KozTecHo# mapsr; 11— KoTecHas napa; 12 — Hy/IbT yIpABeHHS.

CBOpKa KOTeCHO-MOTOPHBIX G710KOB H TOATOTOBKA IOCATOHEIX TIOBEPXHOCTE
COGNHHEHIS BAT-IIECTEPHS TATOBHIX ABHIATeNell IPOHIBOMATCS B COOTBETCTBHH C
TPeGOBAHIIMA TEXHOTOIHIECKHX HMHCTPYKIFH [0 PEMOHTY MEXAHHWECKOH 9aCTH
S7IeKTPOBO30B HA CHIENHATEHEIX CTeHAAX (cM. pic. 2.1)

JlonyckaeTess c6opka HOBBIX 3yGYATSIX Kofec ¢ GHIBINMH B SKCIIYATAllEH
IeCTEPHAMI, eCTH H3HOC HX 3y6beB He NpeBSImaeT 0,3 MM HIH HOBBIX IIeCTepes ¢
paiee pAGOTABUIMME 3IyGNATHMH KOTeCAMH, HIHOC KOTOPEX He NPEBHIIACT

YCTAHOBJTEHHBIX HOPM.
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~ npu pacnpeneesmn Beiibya

b(-logy)'*, (3.13)

— mpw ravya-pacTipee e (prarra)

x :4,10{15[ y,], (.14
i

'Ha OCHOBARHH HYTOKeHEBIX IPHAIIAIIOB PA3paGOTAH ATTOPHTM IIOANPOTPAMMEL
MOZeTHPOBAHHS CTy9afiHOH BeTHYMHE C SQTAHHBIM 3aKOHOM pACHpeleleHH,
'KOTOPEI IIpeACTABIeH Ha pHC. 3.1

[ B ocmosmym mporpawmy ] |

‘Prcysox 3.1 - BIIOK — CXeMa TIO/TIPOrpaMEL MOTE THPOBAHI CTyIAHKELX BETHTHE

B HOANPOrpaMMY H3 OCHOBHO IPOTPAMMSI IIepeAAR0TCS: THII PACTpeXetess k

1 napaMeTpHl pacnpexenerus a 1 b. Tlo YCTOBHIO 670KA YIPABIRRHS TORATHO, ST0

18
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JlonyckaeTess c6opka HOBBIX 3yGYATSIX Kofec ¢ GHIBINMH B SKCIIYATAllEH
IMeCTePHAMH, eCTH HIHOC X 3yGbeB He NPEBHIIACT 0,3 MM HIH HOBBIX MeCTEPeH
paiee pAGOTABUIIME IyGNATHMH KOTeCAMH, H3HOC KOTOPSX He NPEBHIIAeT

YCTAHOBJTEHHBIX HOPM.

2. TEXHOJIOTHUECKHI IIPOIECC CPETHEI'O PEMOHTA
3JIEKTPOBO30B BJI10 B IETIO PRIFHOE MOCKOBCKOI JKETE3HOM
JIOPOTH

2.1. O6mue TpeGoBamms

Cpexmmit pemorT (CP) NPOMIBOIAT B OCHOBHBIX Zemo. o MOCTAHOBKM
2TEKTPOBO3A HA PEMOHTHOE CTOFLTO OTHIAIOTCS XOTOBHIE TACTH, YIATAETCS TECOK B3
MecOTHBX GYHKepOB; NPOIYBAIoTCA CAATHM BOSAYXOM BC SIKTPHTECKOR
0GOpyAOBAHHe, PACIONOKCHHO® B  BBICOKOBOTBTHOR  KaMepe, MANIMHHBIX
MOMeIeRMAX i KAGMHAX YIpABTeHIs, GIOKH GRLTACTHBIX, TOPMOIHBIX H ITYCKOBBIX
PESHCTOPOB, CHETO3AMATHEIE (HIBTPHI BO3AYX03360PHBIX KATOIM.

TlepeX OCMOTPOM I PEMOKTOM BCe CHATHIE Y3l I ACTATH MEXAHITIRCKOrO
0G0py AOBAHIIS IPOMBIBAOTCS B MOSTHBIX MAIIMHAX, a STeKTPHTRCKOR
0GOpYZOBAHHe OIMIACTCS OT JATPS3HEHH
CBopka 06OPYAOBAHIL, ATPeraTOB, Y310 NPOM3BONHTC B COOTBTCTRIH C
“lepTekaMIL, IPABHIAMIH H HECTpyKumAMH MIIC Pocenn, TpeSoBammayu
TeXHOIOTHTRCKHX HHCTpYKIHiL
OBopyzOBaRHe, ANIAPATSI, TPHGOPS OTKHEL GHT OMITOMGHPOBAHBI COTTACHO,
‘TpeSoBaRIIAM TepTeskeli MM APYTOH TeXHHYECKOH AOKYMEHTALI.
O BHIIONHEHEN CPEJHTO PEMOHTA ZeTASTCS OTMETKA B KHHTE SAINCH PEMOHTA
TokomoTiBa opsi TY-28, B KyPHATe TeXHIECKOTO COCTOSHNS JOKOMOTHEA

Gopasr TY-152, a Takke B KHHTe YIeTa IUIAHOBHIX BIIOB PEMOHTA TOKOMOTHEOE,

12
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2 TEXHOJIOTHYECKHA TPONECC CPEJHEIO PEMOHTA
3JIEKTPOBO30B BJ10 B JENO PHIFHOE MOCKOBCKOMH
JKEJIE3HOH JJOPOTH.

2.1. Obmne TpeGoBamms

Cpexmmit pemorT (CP) NPOMIBOLT B OCHOBHBIX Zemo. o MOCTAHOBKH
7eKTPOBO3A KA PEMOHTHOE CTOTO OYHIIAIOTCS XOTOBHE TACTH; YAATHETCS TECOK 13
MeCOSHBIX GYHKepOB; NPOAYBAIOTCA CAATHM BOJAYXOM BC SIKTPHTECKOR
0GOpyAOBaHHe,  PACIIONOKGHHO® B  BBICOKOBOTBTHOR  KaMepe, MANINHHEIX
MOMeIeRMAX i KAGHHAX YIPABTEHILS, GIOKH GRIACTHBIX, TOPMOIHBIX H ITyCKOBBIX
PEHCTOPOB, CHETO3AMATHbIE PHTBTPB BOIAYX03aBOPHBIX KA.

Tlepex OCMOTPOM i PEMORTOM BCe CHATBIE Y3l i ASTaTH MEXAHIIRCKOro
0G0py AOBAHILA IPOMBIBAOTC B MOSTHBIX MAIIMHAX, A STIEKTPHTLCKOR
0G0pYZOBaAHe OTHIACTCS OT JATPA3HEHH

OKOHUYATETBHBI 0GBeM PEMOHTA YXI0B 1 ACTATEH ONpEIeIeTcs IoCTe HX
Pa3BOPKI 110 PAKTITIECKOMY COCTOAHIIO, Pe3yTbTATaM Ae(eKTHPOBKI B TOM THCTe
CPeACTBAMIH TeXHITIeCKOH AATHOCTHKI C YIeTOM TPeGOBAHIL, YCTAROBICHHBIX
'PYKOBOZICTBOM C COGTIOTeHHeM HOM IOTyCKOB H H3HOCOB 060PYI0BAHAS 1
zetameit.
CGopka OGOPYIOBAHHA, ATPErATOB, Y3IOB TPOMBONATCS B COOTBETCTBHH C
weprexamm, mpaswiaMm M uHCTpyKmaMm MIIC Poccms, TpeGosammmm
TeXHOMIOTHECKIX HHCTpYKIiL
OGopyoBaKTe, ANNapaTs, OPHGOPE IOMAHE GBITh OMIOMOHPOBAHS! COTTACHO,
‘TpeGoBaRTIAM TepTeskeli HH APYTOH TeXHHECKO! AOKYMEHTALNI.
O BHIONHEHEN CPEJNETO PEMOHTA ZeTASTCS OTMTKA B KHHTE JAINCH PEMOHTA
TokomoTHBa opasi TY-28, B KyPHATe TeXHITECKOFO COCTOSHIS TOKOMOTHBA

Gopmsr TY-152, a Taike B KHHTe YieTa IIAHOBHX BHIOB PEMOHTA TOKOMOTHEOS,

12
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CGopka KomecHo-MOTOpHOTO G0ka. Tlepex cGOPKOH  KOMECHO-MOTOPHEIX
610K0B OZGHPAIOTCA KOTECHBIE APl | TArOBbIe ABATATEIE TAKIDM 05PA3OM, TTOGE
PA3HOCTB XAPAKTEPHCTHK ONIOKOB OJHOTO STKTPOBO3A He NPEBBINATA 3 % OpH

'BPAIIIeHHH KaK B OJ[HY, TAK H B IPYTYIO CTOPOHY.

" G

Pac. 2.1. Crema 3717 COPKE KOTECHO-MOTOPHOTO G:10Ka 31€KTPOB03A

1 - 70KTeBol KpaE; 2 — T0KTeBas GATKA; 3 — TATOBH STEKTPOTBATATET; 4 — WITOK

TEIDOTOMKpATa; 5 — OMODEEIE CTOT; 6 — SePBATHLIE PIYKTO; T — TeKTPOTBATATETS
MEXAHE3MA HepeMemeRns; § —37TeKTPOTBUrareTh NPHBOTA TeIEAKH TANKOBEPTa;
9 —37eKrporafikoBepT; 10 — MEXARNIM HepeMeMeRns K01ecHof Hapst; 11 - Kollecmas napa;
12 - myasT ynpasemms.

CBOpka  KOTECHO-MOTOPHBIX ~GIOKOB H  HOATOTOBKA  IOCAZOTHEIX
OBepXHOCTeli CORTMHeRNA BaT-MeCTepHA TATOBBIX IBHTATeNell NPOMIBOIATCE B
COOTBTCTBHH ¢ TPeGOBAMINME TeXHOTOIMYECKX HECTPYKIEA @O PEMORTY
MeXaHHTecKofi TaCTH SIEKTPOBO30B KA CHIeHATHHBIX CTeRAAX (c. pic. 2.1).

JlonyckaeTes c6opka HOBBIX 3yGYaTBIX Kofec ¢ GHIBINMH B SKCIIYATAll
IMeCTePHAMH, eCTH HIHOC X 3yGbeB He NPEBHIIACT 0,3 MM HIH HOBBIX MeCTEPeH ¢
paiee AGOTABUIIME IyGNATHMH KOTeCAMH, HIHOC KOTOPEX He NPeBHIIAT

YCTAHOBTEHHBIX HOPM.
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TIpoomxenne TabTmms: 2.1
T2 3 3 5 G 7
64 [ 41 [ 36 [Pewomt [T 32 2 16
65 [ 42 | 45 [Cymmalls upemm 0 0 319
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63 | 45 [ 36 |Mommax 115 22 T 22
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72 [ 49 | 51 |mermmsas pavora 0 0 0
75 [ 50 | 51 |®rmermmsas pavora 0 0 0
74 | 51 | 57 |Vcrmasme snextpososa £ 3 16

CeTeBoii TPaQIK CPEITHEro PeMOHT TPEICTABTeH Ha PHC. 2.2, ONpeleTaTe S
PaBOT K CeTEBOMY IPAQHKY CPEIHErO DEMOHTA SIEKTPOBO3OB B Zemo PhiGHoe

mpexcTaBier B Tan. 2.1

3 CTATHCTHUECKOE MOZTHDOBAHIE C YIETOM PeATHHOr0 XAPAKTEPA MPOIECca

0TKA30B 1 BOCCTAROB.TeHNs 060PY0BANIS.

3.1 MozeampoBaRye cIy9aRHBLY BeTHINH C 3AXAHHBIM 32KOHOM

pacnpenerenns.

PaspaGoTKa  CTATHCTHWeCKOH  MOJONM  IpONeCCA  BOCCTAHOBISHIL
PaBOTOCTIOCOGHOCTH ATPEraToB AOMAHA OCYIIECTRIATECS HA OCHOBAHHI PeATBHBIX
33KOHOB PACHPENeNIeHHS HAPAGOTOK 1O IUIAHOBBIX H HEIUIAHOBBIX PEMOHTOB,
IPOIOMAMTETSHOCTH  BOCCTAHOBISHES IyTeM OOPAGOTKH  CTATHCTHYECKOTO
MaTepHATA, IOTyHeHHOTO Ha IPAKTHKE.

TIpH HCTIOMB30BAHMM METOZA CTATHCTHWECKHX HCIBITAHMH IHATHTENBHOR
KOMTIecTEO omepamtii Ha SBM pacKOIYeTes [UIA ONEPHPOBANHS HAZ CIYIANHSIMA
ameram.  TIosToMy — HATHOHE  UPOCTHX  CHOCOBOB  (OPMEpOBAHEL
"MOCTeIOBATETHHOCTH THCET BO MHOTOM OMpEIIETHeT BOSMOKHOCTS TPAKTHIECKOTO

‘HCIIOTE30BAHIA STOTO MeTona.
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Tak KaK KaKZOe IOCIEAyiOmee WHCIO /,, HOTywaercs Ha SBM m3

IpeNBLIYIEro, To, CTPOrO TOBOPS, STH GHCIA He SBIFOTCS CAYSAHEBIME. OHH

HMHTHDYIOT SHAMCHHS CIVIANHBX BDNTHH ) M NOSTOMY HX HASBIBAIOT

TICBAOCTY ANHBIM THCTAMH

TIOCTeZOBATENEHOCTS  CTCHEPHOBAHHBIX ~ CHYMARHBIX HCRN  IOTAHA

YAOBIETBOPSTL CIEYIOMHM YCIOBHAM:

2) HMeTB ZOCTATOMHO GOTBION IepHOX IOBTOPSEMOCT;

6) My TICeBTOCTYHANFEIMA THCTAMH JOTKHA GHT IOCTATOHO MATAS CTETleHD
CTATHCTHYeCKOH 3ABHCHMOCTH,

) TOCHeZIOBATENBHOCTS NICRBIOCTYSANNBIX THCEN IOMAHA HAWTYSIIHM 0GPasoM
ANIPOKCHMAPOBATS PABHOMEPEOE PACTIPETEIeHHE;

T) TeHePHPOBAHHE NOCTNOBATENHOCTH PABHOMEPHO PACHPENSNeHEBIX SHCEX
OIKHA OCYIIECTBIATECS ¢ EAHMEHBIIEH 3ATPATOM MANIHHHOIO BEMeHH.

Tlpn Mozemmposammm mpomeccoB Ha OBM HCHOMB3YeTcS CTARApTHAL
TOANPOrpAMMA TeREPHPOBARNS CTYSAMHBIX THCEI, PABHOMEPHO PACTIPe e TeRHEIX Ha
‘mrTepsaze [0,1]

Ecim clTywaiisas BeTIHE ¥ PACTpEISNeRa 0 SKCIOHSHIHATEHOMY 3aKOHY ¢

ymmeit motRocTI

f(x)=2e".31)

The /. - MapaMeTp SKCTIOHEHTIHATHOTO 3AKOHA PACTPeTeTeHTIA.
Jl1% monyuemms i-fi peATHSANMN CHYYARHOM BOMHHHEI HeOGXOMIMO

OBpATHTBCS K AATIHKY CITySaMHBIX THCET H NOTYTeHHO® IHATCHHE J, NOACTABHTS B

Clleqyromee BBIpakerHe:

1
Lo
Filt-7) G2
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—npm pacnipexenermn BefiGymia

x,=b(-log ), (3.13)

—npu ravMa-pacrpeneTermn (Ipmarra)

45101;[1:[7.), G.14)
!

'Ha OCHOBARHH HYTOKeHEBIX IPHAIIAIIOB PA3paGOTAH ATTOPHTM IIOANPOTPAMMEL
MOZGTHpOBAHHS CTY9AMHON BENHTHHE C 3aJAHHBIM 3AKOHOM PACHIPEIeNTeHHS,

'KOTOPEI IIpeACTABIeH Ha pHC. 3.1

[T B ocmosuym mporpamuy ] |

‘Prcysox 3.1 - BiIOK — CXeM TIO/TIPOrPaMME! MO THPOBAHHR CTyIANHELX BETHTHE

B HOATPOrpaMMY H3 OCHOBHO IPOTPAMMSI TIepeAAR0TCS: THII PACTpeReess k

1 mapaMeTps pachpeeer a i b. Tlo yetopmio 670ka 1 ynpasterie
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