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BBIYMCJIMTEJIbHBINA KOMILIEKC JJISI PEIIEHUA 3ATAY
BE3OIACHOCTHU U YCTOMYUBOCTHU ABUKEHUS
HOABUKHOI'O COCTABA KEJIE3HBIX TOPOTI'

Hanano omuc MOXIMBOCTEH pPO3POOJIEHOrO OOYMCIIIOBAJIBHOIO KOMIUIEKCY Ta HOTO0 BHMKOPHCTAHHS I

PO3B’si3aHHS 3a/1a4 O€3MEKH 1 CTIMKOCTI pyXy.

I[aHO OIIMCAaHUE BO3MOXKHOCTEH pa3pa60TaHHOr0 BbIYHCIIUTCIIBHOI'O KOMIUICKCA U €ro UCIOJb30BAHUC JIA pe-

HMICHHUA 3aJa4 0Ee30IMaCHOCTH U YCTOI\/'I‘II/IBOCTI/I JABHXXCHUS.

The description of the developed computer system possibilities and its use to solve problems of motion safety

and stability is given.

Ilocnennue necsATUNETHS] XapaKTEPHBI CYIIECT-
BEHHBIM TIOBBHIIIICHUEM CKOPOCTEH NBHIKEHUS Tac-
CaXUPCKUX MOE3/I0B MACC U JJIUH I'PY30BBIX M0OE€3-
JIOB, B TOM YHUCJE TAKUX, Y KOTOPHIX JOKOMOTHBEI
OKa3bIBAIOTCSl PaCHpPEACICHHBIMU BAOJIb COCTaBa.
HecMoTpst Ha BHEIpeHWE CHUCTEM AaBTOBEICHUS W
JMIUAaTHOCTUKH, B TPOIECCE IBUIKEHUS, COCTOSIHUS
XOJIOBBIX W JPYTHMX HamOojiee Ba)KHBIX dYacTel
MOJABIKHOTO COCTaBa, CHUCTEM Tepeladyd YIIpaB-
JISIOIIUX CUTHAJIOB C TOJIOBHOTO JIOKOMOTHBA Ha
yIaJICHHbIE OT HEro BCIIOMOraTeiabHbIe JOKOMOTHU-
Bbl, aBTOHOMHBIX CHUCTEM YIPAaBJIEHUS BCIOMOTIa-
TETBHBIMH JIOKOMOTHBAMU, NPOAODKAIOT HMETh
MECTO MHUUICHTHI, CBSI3aHHBIC CO CXOJIOM C KOJIEH
BaroHOB MAaCCAKUPCKUX U OCOOEHHO TPY30BBIX TIO-
€3]10B.

B nporecce novcka NpuYuH 3TUX HUHIMACHTOB
JKEJATEJIbHO UCIOJIb30BaTh HE TONBKO 3KCIIEPTHBIC
OIICHKM CHEIMAINCTOB, pPe3yJbTaThl Jaboparop-
HBIX METaJUIOBETYECKUX aHAIM30B, HO U METOJBI
MaTeMaTUYECKOT0 MOACIUPOBAHUS ABUKEHUS pac-
cMarpuBaeMoro nmnoesfga. Ilpy MopenupoBaHUM
NBIDKEHUS T0e37a KaK MHOTOMACCOBOM, CyIIeCT-
BEHHO HEJIMHEHMHOM MEXaHMYECKON CUCTEMBI MO-
TyT OBITh TOJY4YEHBI OCIMUIIOTPAMMBI TIPOIOJNb-
HBIX YCWIHN B YIPSDKH, IEPEMEIICHUS U YCKOpe-
HUS OTICNIBHBIX y3J0B BarOHOB WM JIOKOMOTHBOB,
a TaKke NCHCTBYIOUIME Ha HUX CHIBI B MpOLECCe
UX TPOCTPAHCTBEHHBIX KojebaHuil. B maHHOM
CIy4yae OCHOBHAs IIEJIb MOACIUPOBAHUS COCTOUT B
ONpeleICHUH KOJIUYECTBEHHBIX 3HAUCHUU MOKa3a-
TeNel, XapaKTepr3yIomX Oe30MacHOCTh BHKE-
HUs, THHAMAYECKUE KadeCTBA BaroHOB M CPaBHHU-
BaHHME UX C JomyckKaeMmbIMu. IIpu 3TOoM 3axmroue-
HUE O INPHUYMHE MPOU3OLIEAIEr0 UHIUACHTA CTa-
HOBHUTCS 00jice OOBEKTHBHBIM M HAaydyHO OOOCHO-
BaHHBIM.
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Pa3paboTranHble HaMH pacdeTHBIE CXEMBI, MO-
JIel U B LIEJIOM IIPOrPAMMHBINA KOMILJIEKC ITpUMe-
HSAIOTCSI M B HAayYHBIX IENIAX MPHU PELICHUU MpH-
KIIQIHBIX 3a/la4 HampuMmep, O BBIOOpE TPaeKTOPUHU
IBKEHAA T0e3/1a, OOecleYnBaroIell yCiIOBUS
0€e30MmacHOTO JABUXKCHHUA U MUHHUMAaJIbHBIA pacxon
SHEPrUU Ha TATY, O MOCTPOCHUU PEKUMHBIX KapT
BEJICHWS TI0€3/la, O COCTAaBJICHWH HOBBIX Hopm
MPOCKTUPOBAHUS MPOJOJILHOTO TpOoduis xeies-
HOJOPOKHOTO MYTHU U T. II.

Hcrnons3oBaHue Mpu 3TOM METOAOB OOBEKTHO-
OpPHEHTHPOBAHHOTO TPOTPAMMHPOBAHHUA U COBpE-
MEHHON BBIUYMCIUTEILHON TEXHUKH TMO3BOJISIOT
pemaTh 3a7ady O MPOCTPAHCTBEHHBIX KOJICOaHMSIX
JIOKOMOTHBOB ¥ BarOHOB TI0€3/1a, IBIKYIIETOCS TI0
MMEIOIIEMY HEPOBHOCTH KEJIE3HOJOPOKHOMY IIy-
TH KPUBOJIMHEHHOMY B ILIaHE ¥ Npoduiie. DTU KO-
TeOaHus COIPOBOXKITAOTCS MEHCTBUEM Ha KayKIIbIi
OKHUITIAXK TIPOAOJIBHBIX CHJI, BbBI3BAHHBIX IICPEXOO-
HBIMHU WX CTaIlMOHAPHBIMU PEKUMaMU JIBIKCHUS
moeszia, KOTOpble OOYCIIOBJICHBI BIHSHAEM YIPaB-
JIAIONIMX BO3JEHCTBUM, MeperoMaMu MPOA0IbHOTO
MpoWIst MyTH U €r0 KPUBOJIMHEHHOCTH B IIJIaHE.

Pacyerpl wame BCEro BBHIMONHAIOTCS IUISL pe-
AITBHBIX YYaCTKOB MYyTH ( TPOJONBHEIA MPOGUIH U
TUTaH), peaJbHOro Moe3/la C y4eTOM BCeX ero mna-
paMeTpoB (MaccChl U TATOBBIC XapaKTEPUCTUKU JIO-
KOMOTHBOB, XapaKTEPUCTHUKH BaroHOB, CHIIOBBIE
XapaKTCPpUCTUKN MECKAYBAaroHHbIX COGHHHCHHﬁ,
XapaKTePUCTUKU TOPMO3HBIX CHUCTEM U T.I.), a
TaK)Ke C y4eTOM 3aJaHHBIX HIIM 33a]]aBaeMbIX CKO-
pocTel JBHXKEHUS U PEXXUMOB yIpaBieHus. Yuc-
JICHHBIC 3HAYCHUS MapaMETPOB, XapaKTepHU3ylo-
nmx paboTy TeX MM WHBIX TOPMO3HBIX CHCTEM,
ME)XKBaroHHBIX COCTUHEHUH M CHCTEM YIIpaBIICHUS
TATOW TPUHUMAIOTCS 10 pe3yJbTaTaM MHOTOJIET-
HUX, MHOTOYHMCIICHHBIX 3KCIIEPUMEHTAIBHBIX OIbI-
TOB, MPOBEJICHHBIX C TOE3/1aMU B PEaTbHBIX yCIIO-



Busix omnbITHOro konsiia BHUMXKTa (Mocksa) u
psina kene3Hblx aopor Ykpaunsl u Poccuu. Ilpu
3TOM B paccMaTpUBaeMOM I0€3[le¢ MOTYT Haxo-
JTUTHCSI IOKOMOTHBBI M BaroHbl pa3HbIX THUIIOB, a
CaMM BaroHbl MOTYT OBITH OOOPYIOBaHBI IOTJIO-
MIAIOLIMMU anapaTaMu pPa3HbIX TUIIOB.

3amaya O TIPOJOJIBHBIX KOJIEOAHUAX IMOE3/a
pelaercsi cieayromuM obpa3oM. B xauectse pac-
YETHOW CXEMBI HCIIOJIb3YETCs] OAHOMEpHAs 1IeToY-
Ka Ten (Kumaxkeil), COeIMHEHHBIX MEXIy co0oi
CYLICCTBEHHO HEIMHEHHBIMH 1e(OpPMHPYEMBIMH
3JIEMEHTaMH, YUUTHIBAIOUIMMU HAJIUYHE 3a30POB B
VOPSDKU. JIBIDKEHHE SKUIaXka OIMCHIBAeTCS Clle-
JIyIOLIEN CUCTEMON YpPaBHEHUM:

:Sj +Fb; +Wo, + Wi, + FFt

mj ,

J
xA:Vj

rae S, — OpojoiIbHas CUila, ICHCTBYIOWIAs B ] -Oi

ces3u, Fb ; — TOPMO3HasI CUIIa, NeficTBytoMIas Ha

J -# oxunax, Wo,— cuma OCHOBHOTO CONpOTHB-

JIEHUS TOCTYMAaTelbHOMY ABMKEHUIO MOe3Ja Jid
J -ro skunaxa, Wi ; — CHia CONPOTUBJICHUSA OT

npoduis myTH O j - TO 3Kunaxa, FFt— cuia
TATW WM CHJIA, BBI3BAHHAS 3JICKTPHUYECKHM TOP-

moxennem, x; V.V, COOTBETCTBEHHO TPOii-

JEHHBIA TyTh, CKOPOCTh U YCKOpEHHE j — IO JKH-
naxa.

VYkazannass cucremMa  JIudQpepeHIHATEHBIX
YPaBHEHUH pEIIAeTCsl C MCHOIb30BAHHEM YHCIICH-
HBIX METOJIOB MHTEIPUPOBAHUS, KOTOpBIE BBIOpa-
HBI C y4eToM ocoOeHHOCcTeH IudQepeHInaTbHBIX
ypaBHEHUI M mosydaeMblx pemenui [1; 2]. B
NpeaaraeMoM BBIYHCIUTEILHOM KOMILIEKCE B 3a-
BUCHMOCTH OT pEIIAaeMbIX 3aJad BO3MOXKHO HC-
nojbp30BaHNEe Kak MeToma Apamca-bamdopra-
MynbToHa
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[IpuBenenHble GOPMYINBI OTHOCATCS K IpYyIIIE
CHJIPHO YCTOMYMBBIX Pa3HOCTHBIX ¢opmyn [3].
[IpumeHEeHNEe MMEHHO CHJIBHO YCTOHUYMBBIX (hop-
MyJ BBI3BaHO CHEeLM(UKOH TeX 3a1ad, pelIeHHue
KOTOPBIX TpeOyeTcsi paccMaTpuBaTh Ha JIOBOJBHO
JUIMHHBIX OTPe3Kax MHTErPUPOBAHHSL.

Pa3zpaboTtaHHbIil TpOrpaMMHBIH KOMIUIEKC II0-
3BOJISIET MOJICJIMPOBATH ABHXKCHUS PA3IMYHBIX T10-
€3710B, XapaKTepUCTUKU KOTOPBIX HaxonsaTcs B Oa-
3€ JaHHBIX 0 moe3nax. Tabmuma UCXOIHBIX JaHHBIX
UMeEeT I0JIs, B KOTOPBIX 3a/1aeTCsl CIeXyromas nH-
¢dopmarus ( Tadm.1).

Tabnuna 1

ba3za njaHHbIX JJI5 10€3/10B

Ha3panue nonst Conepxamias nadopmanus

OKmxKax Tun skunaxka(rpy3oBoii, nacca-
JKUPCKHH, TUIT IOKOMOTHBA)
Bec Bec
Jmuna Jmina
Oceit Konuuecto oceit
Kononxu Twur TOpMO3HBIX KOJIOJOK (UyTy-

HHBIC NN KOMHO3I/IHI/IOHHLI€)

Pexum Bo3ny- | BriroueHHBIN pexkuM BO3AyXOpa-

Xopachpenend- | crpenenuTens (Ipy>XeHbli, cpel-
TeNs HUH WA TOPOKHUI)
Haxarue OIHOCTOPOHHEE HJIH JIBYXCTO-
poHHee
[NoammnHauKH KaueHus nim ckonbxeHus
3a3o0p Bennunna 3a30pa B MeXBaroH-
HOM COEIMHEHUH
Anmapat Tun norsomatorero anmapara

MCXKBaroHHOro COCIHHCHUA

KonuuecTBo CTpok B TaOIHUIIE COOTBETCTBYET
KOJIMYECTBY IKUAKEH.

[Ipu GopmupoBaHUM TOE3I0B NPEIyCMOTpPEHA
BO3MOXHOCTh MOJICIIUPOBAHUS JABIXKCHUS COCHU-
HEHHBIX IOE3/I0B C PACTIOI0KESHHEM JIOKOMOTHBOB
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BJIOJIb cocTaBa. [lonaraercs, 4To BCe JIOKOMOTUBBI
JOJKHBI OBITH OJJHOTO THIIA.
Kak u3BecTHO, BEIMYHUHBI IPOIOJIBHBIX YCUIINN

Sj — 3aBHCAT OT BCIIMYUHBI OTHOCUTEIIBHBIX ITPO-

JOJIbHBIX TIEPEMELLICHUH (X ; ) COCEAHUX IKUITAKEH

qj U CKOpPOCTH q/ , KOTOPBIC ONPCACIIAIOTCA CJIC-

JTyIOITUM 00pa3oMm:

qj=X; =X+

q;=V; =V

B cimyuae oOopynoBaHHs MEXBaroHHOTO CO-
€IMHEHUS] OJMHAKOBBIMU TOTJIOMIAOIIMMH arma-
paTaMH aBTOCLENKU MJIS OIPENENeHUs MPOHOTb-
HBIX CHJI WCIOJB3YETCS METOH, ONMUCAHHBIA B [1;
4]. Eciu B MEXBaroHHOM COEIWHEHHUU OKa3bIBa-
IOTCS amnmapaThl ¢ OTIIHYAIOIIMMUCSA MEXIy co00i
XapaKTePUCTUKAaMH, TO TPOJOIBHOE YCHIINE OIpe-
JIEJIAeTCS U3 CIIEAYIOUIET0 YCIOBUS:

n_ o3 _
Sj—Sj—Sj

q;+4q;=q;,

rae S7 u S; — 3HaYEHHs NPOJONBHBIX YCHIUH B

MepeTHeM M 3aIHEM IIOTJIOIIAIOIIMX armapaTax
. n 3
COOTBETCTBCHHO; ¢ H ¢, — nedopMalyi CooT-

BETCTBYIOIINX ITOTJIOMIAFOIINX aIlllapaTax.

[Ipu MopenMpoBaHWM TOPMO3HBIX IMPOIECCOB,
NPOMCXOAAIINX B TOE37aX, YYUTBIBAETCS, YTO B
3aBHCHMOCTH OT THIIA JKUMaka BO3MOXHBI pas-
JUYHBIE THIBI TOPMOXXEHHH: ITHEBMAaTHYECKOE
(Tpy30BBIE M TACCaKUPCKHE BaroHbI), 3JIEKTPOI-
HEBMaTHUYECKOe (IMacCa)KUPCKUE BaroHbI), DIEK-
TpUIECKOE (JJOKOMOTHBEI), a TaKK€ TOPMOXKCHHUE,
BBI3BAHHOE aBAapUIHBIM PEXKUMOM — Pa3pbiB TOP-
MO3HOH Maructpanu. Ilpu 3ToM mpenmnonaraercs,
YTO TOPMO3HAas MArucTpajb MOXET OBITh Kak
CKBO3HOHM, TaK U aBTOHOMHOH, a paccpeoTOvYeH-
HBIC JIOKOMOTHBBI MOTYT yIPAaBJISAThCS CUHXPOHHO
WJIH TI0 KaKUM-TO IPYTHM TIPaBHIIaM.

Topmo3Hast cuia, JIEUCTBYIOIAasg Ha JKUIMAXK
IIpyu MHEBMATHYCCKOM WJIM DJJICKTPOIMHEBMATHYC-
CKOM TOPMOXXEHHUSX, OINPENSISIeTCS CIEIYIOIUM
obOpazoM:

Fb,=-n;-¢; k;@)- fe,

/i€ 71;— KOJMYECTBO TOPMO3HBIX KOJIOJOK B j -OM
SKHIAKe, @; — KOIPHUUHUECHT TPEHUS TOPMO3HBIX

KOJIOJIOK O KOJIECO, KOTOPBIH 3aBUCHT OT THUIIA TOP-
MO3HBIX KOJIOJIOK , CHUIBI HAKATHS KOJIOAKH Ha KO-
neco u ckopoctu aBwkenus [1; 4], k;(t) — cuna

108

Ha)kKaTUs Ha OJHY TOPMO3HYIO KOJOAKY, fC — KO-

s punmenT, KOTOPBI 3aBUCHUT OT IMOTOIHBIX YyC-
HOBI/Iﬁ, HaJIM4UA NECKAa B JIOKOMOTHUBE U YUUTHIBACT
W3MEHEHUS] YCIIOBHI CIEIUICHHS KOjeca C pelib-
COM.

Urcmo TOPMO3HBIX KOJOAOK ISl KaXKIOTO dKH-
naka OMpEAENsIeTCS C MOMOIIBI0 €r0 OCHOBHBIX
XapaKTePUCTUK — KOJMYECTBA OCed M BHJIA HaXa-
s (cM. Taba. 1) — KOTOpBIe 3aMaroTCsS B UCXOI-
HbIX JaHHBIX.

Cuna HakaTUsi Ha TOPMO3HYIO KOJOAKY OIpe-
JIEJIAETCS. COCTOSTHHEM BO3IyXOpacHpeeNuTels,
KOTOprfI MOXET CO3JaBaTb B TOPMO3HOM IUJIMHI-
pe aBJIeHHE CKAaTOro BO3AyXa, COOTBETCTBYIOIIEE
BEJIMUWHE Pa3psAIKU TOPMO3HON MarucTpaid WU
MTOJTHOMY WJTH YaCTHYHOMY (TIPH CTyHEHYaTOM OT-
MyCKe) BBITYCKY CXKAaTOro BO3AyXa M3 LIJIMHAPOB
TIPH MTOBBIIIICHUH JTaBIICHUH B MAarHCTPaIIH.

[Ipy perymmpoBOYHOM CHIKEHHH CKOPOCTH
JIBUKCHUS TI0E3]I0B MOXKET OBbITh Npou3BezcHa [-5,
II-g ynu III-1 crynenu TopmoxkeHuil. B 3aBucumo-
CTH OT BHIOpaHHOH CTYIEHH MPEAIONIaraeTcs, 4YTo
TOpMO3HOI>'I HWJIMHAP HAIIOJHACTCA CKAaThIM BO3-
ItyxoM cooTBeTcTBeHHO Ha 40 %, 60 % u 88 % ot
MaKCHMAaJBHOTO 3HAYeHWs JaBleHHs. Makcu-
MaJbHbIe 3HAYEHHs JAaBJICHUS BO3AyXa B TOPMO3-
HOM HOUJIMHAPE 3aBUCAT OT PEIKHUMOB paGOTbI BO3-
JyXOpacHpeACeTUTeNs; UX 3HAUCHUS MPUBEICHBI B
Tabm. 2.

TaGnuna 2

MaxkcuManbHoe JaBjieHHe B TOPMO3HOM HMWJIHHAPE

Pexum B/p JlaBnenue, atmM

Tpy>KEHBIH 3,8
cpenHui 2,5

TTOPOKHUIMA 1,5

IIpu uccrnenoBaHuu pa3inMYHBIX BUIOB TOPMO-
JKEHUH 3a7aeTcsl BUA TOPMOXKEHUS (CTYIIEHb pery-
smupoBoyHoro topmoxkenusi, I1ICT, OT wim nazne-
HUE JaBJICHUS, BBI3BAHHOE Pa3phIBOM TOPMO3HOMN
MarucTpaid B 3aJaHHOM CEYCHHH Toe3na). B co-
OTBETCTBUHU C 3TUM MOJCIHPYETCs paboTa BO3IY-
XOPaCIPECIUTENS U ONPEICIIIOTCS 3HAUCHUSI CHIT
Ha)KaTUs B KaXIbIi MOMEHT BpeMeHu. Bozmyxo-
pacripeneanTeNb Ha KaKIOM dKHIMaxe cpadaThiBa-
€T B MOMEHT MPHUXOJa TOPMO3HOW BOJIHBI OT HUC-
TOYHWKA pa3psiIKh TOPMO3HOW Mmaructpamu. Uz-
MEHEHUE CHIJIBI HaXaTHs Ha TOPMO3HYIO KOJIOAKY
k ].(t) B TIpoIlecce HANOJIHEHUS TOPMO3HOTO IIH-

JUHpa TPOUCXOTUT MO IKCIOHEHIUAIBHOMY 3a-
KOHY, a MPHU BBIIYCKE CXKaTOro BO31yXa — IO JIH-
HeliHoMy 3akony. Ilpu ompeneneHun cuibl Haxka-
THS YUUTBIBAE€TCS 3Tall MMOJBOAA TOPMO3HBIX KOJIO-



JIOK W BpeMs HaIllOJHEHHUs TOPMO3HBIX LIUINHIPOB,
KoTopoe 3aBucUT OT Buaa TopmokeHus ([ICT wmmu
OT), pexuma pabOTHI BO3AyXOpAaCIpEaCTUTEICH
Ha MACCaXUPCKUX BaroHax (IIMHHOCOCTAaBHBIH
WIN KOPOTKOCOCTABHBIN), a TAKXKe MECTa HaXoX-
JEHUSI JTAHHOT'O 3KMIIAKa 110 OTHOLICHUIO K UCTOY-
HUKY pa3psiIKH TOPMO3HOW MarucTpajy.

Cuna, gelicTByIoIIas Ha JJOKOMOTHUB B TSTOBOM
peKUME WIM HPU DIIEKTPUYECKOM TOPMOXKEHUH
FFt, onpenensercsa cOraacHO 3aAaHHBIM TSATOBBIM
WIA TOPMO3HBIM XapaKTEPUCTHKAaM, COOTBETCT-
BYIOIIMM BHIOpPaHHOMY JIOKOMOTHUBY.

Cuna OCHOBHOTO COIPOTHBIEHHUS TOCTYyIa-
TEJILHOMY JIBHOKEHHIO 1T0€3/1a JUIsl j — IO SKUIaxa

Wo, saBucut or Thna skunaxa (rpy3oBoi, nac-

CaXMPCKUI BarOHBI WX JOKOMOTHB), U BUA TyTH
(cThIKOBOM WM OeccThIKOBOM). [[s rpy30BBIX Ba-

TOHOB TIpU Onpesenennn Wo ; yunTeiBaeTes Takke

TUN TOAUIMITHUKOB (Ka4eHUS! WM CKOJBKEHHS),
Harpyska Ha ocb U Koiu4yecTBO oceid. IIpu Bbrumc-
JICHUHU yKa3aHHOW CHJIBI JUISl IOKOMOTHBOB YUUThI-
BAETCs PeXHUM JIBM)KEHUS (TATOBBIN).[S5]

Cuna conpoTuBIEHUs] OT NPOQUIS MyTH IS
J - TO BKUMaxa onpenenseTcs no Gopmyie

2

2 Vi
Wi; = —i—ﬂ—1.495-—’+9.197-HF
R R
0.001-g-m,,
rae | — BeJIWYMHA YKJIOHA B MpOMUIUIE ( 3HAK YK-

JIOHA 3aJaeTCsl COIJIAaCHO IIPaBUIIaM TATOBBIX pac-
YETOB: Ha CIIYCKE - CO 3HAKOM « — », Ha MOIBEME —
CO 3HAKOM « t» ), V; — CKOpOCTb dKumaxa, R -

pannyc KpyroBoil KpUBOU B IIIaHe, /1, — BO3BBI-
IMeHne Hapy>KHOTO penbca [5]. B mpuBemeHHOiM
(dopmyIie BeNWYHHBI paguyca KpyroBod KpUBOH H
BO3BBILLICHUSI HAPYXKHOTO pEbCa HU3MEHSIOTCS Ha
BXOJHOHM U BBIXOJHOM KPHUBBIX OT HYJIA 0 3aJaH-
HOT'O 3HaYEHUSI.

B nmnpeanaraemoMm mporpaMMHOM KOMILIEKCE
HCXOJHbIE MapaMeTphl Yy4acTKa MyTH 3aJal0Tcs C
moMoIplo  aByX Tabmui «lIpodwunas ydgacTtkay
«[lnan y4actka». B tabnune «[Ipoduns ygactka»
3aJal0TCs JJIMHBI 3JEMEHTOB MPOAOIBHOIO IpO-
(U ¢ IOCTOSTHHBIM YKJIOHOM W BEIHYHHBI YKIIO-
HOB. B Tabmune «Ilnan yuactka» 3a1ar0TCs:

—  JUIMHA MIPSIMOTO y4YacTKa;

— JIIMHA TEpPEXOJHOW KpHUBOM Ha BXOJE B
KPUBYIO (BXOJIHAS KPHUBas);

—  JUIMHA KPYTOBOH KPUBO;

—  JUIMHA MEePEeXOJHOW KPUBOU Ha BBIXOJIE U3
KpPUBOW (BBIXOIHAS KPHUBAs);

—  pazuyc KpyroBoul KpHBON;

—  BeJNMYHMHA BO3BBIIICHUS HAPYKHOTO PEib-
ca KpUBOU;

—  BeJNMYMHA 33a30pa B KOJIee Ha MPSIMOM yYa-
CTKE Ty TH;

—  BEJMYMHA 3a30pa Ha KPUBOMH.

Kpome Monenu, uMHTHpYIOIIEH TPOIOILHEIE
KoJieOaHus 1Moe3/a U MO3BOJISIOIEH OLEHUTh MPo-
JIONIbHBIE CHJIBI, YCKOPEHHWs, TOPMO3HbIE MYTH H
T.IL., HAMH pa3pabOTaHO MPOrpaMMHOE obecrieue-
HUE JJISl U3yYEHHs IPOCTPAHCTBEHHBIX KOJIEOaHUi
JKWMaXa, ABIKYIIErocs B cocraBe moe3na. [Ipo-
CTpaHCTBEHHASI MOJIEIh TI03BOJISIET OLIEHUTH TaK JKe
JUHAMHUYECKUE TOKa3aTeNl, CpeJy KOTOPhIX Hau-
Oonee BaKHBIM SIBIISIETCA MOKa3aTellb, XapaKTepH-
3y 0€30MaCHOCTh JBM)KEHHUS DKHITaXa — KO-
s punmenT 3amaca yCTOMYMBOCTH OT CX0za KoJje-
ca c pernbca.

J1a mocTpoeHusi pOCTPAaHCTBEHHBIX MOjeleit
WCTIOJB30BaH OOBEKTHO-OPHEHTUPOBAHHBINA IOJI-
xox. IIpu 3TOoM Mozenp 3KHIaxka pazdouBaeTcs Ha
OTJeNbHbIE OOBEKTHI U CBA3M Mexny HUMU. OOb-
eKTaMH 37eCh Ha3bIBAIOTC HeaePopMHUpyeMble
AJIEMEHTBHI KOHCTPYKIMH JKHITaXa, UMEIOLIHEe OIl-
pellesieHHble MHEPLUOHHBIE CBOWCTBa (Mapamer-
pe1). CBsI3u 3TO JAeOpPMHUpPYEMbIe AJIEMEHTHl KOH-
CTPYKIMU W TpeJHa3sHauYeHHBIE I COEIWHEHUS
00BEKTOB MeXIy coboil. CBsi3u MOryT OBITH pas-
JUYHBIMH TIO THITY: YHPYTO-BSI3KWE WU yIPYTO-
GpUKIHOHHBIC (JTMHEHHBIE WM OWINHEHHBIE),
«CyX0€ TPEHHE», CBSI3H, YUYHUTHIBAIOLINE SIBICHUS
KpHIa (MeXIy KOJIECOM M PEeIbCOM) H T.J.

B kxadectBe 00BEKTOB MOTYT OBITH BEIOpaHHI,
HanpuMep, BCE WHEPIHOHHBIE KOHCTPYKTHBHEIC
BIIEMEHTHI, WM YacTb W3 HUX, KOTOpas MOXKET
OBITh OOBETUHEHA B OJMH OOBEKT; MPH ITOM OC-
TaJbHBIE MOTYT BBICTYNAaTh B KAYECTBE OTJIEIBHBIX
00bekTOoB. Bce 00BEKTH MMEIOT Kak MHHHMYM
ONIMH WHEPLHUOHHBIN mapamerp — Maccy. Kpome
3TOTO OOBEKTH MOTYT UMETh U JIPYTHE UHEPITUOH-
HBIE TapaMeTpbl — MOMEHTHl HMHEPIUH OTHOCH-
TEJIFHO TJaBHBIX LEHTPAIbHBIX OCeH (eciu ecTb
HEOOXOAMMOCTh PACCMOTPETh YIIIOBBIE KOJeOaHUs
00bekToB). KpoMe 3TOro s Kakmoro oOBeKTa
3a7al0TCsl KOOpAMHATHI ero LeHTpa Macc. Beprtu-
KalbHas KOOpIWHATA 3a/1aeTCsi OTHOCUTEIBHO
YPOBHS TOJIOBKH pelibca (SICHO, YTO TPU 3TOM Bep-
TUKAJIbHBIE KOOPAWHATHI IIEHTPOB Macc peiibC paB-
HBl Hym0). [lomepeunsie KOOpAWHATHEI — OTHOCH-
TETBHO OCH MYTH, a MPOJOIBHBIE — OTHOCHTEIHHO
MIEPBOM KOJECHOW Iapbl paccMaTpUBAEMOIO 3KH-
naxa.

Kak Oput0 crazaHo BbIIe, CBSI3U — 3TO nedop-
MHUpYEMBbIE 3JIEMEHTHl KOHCTPYKIIUU JKHITaXa. Xa-
PAaKTEpHOM M OYEBHUJHOH CBSI3BIO SBIIAIOTCS pec-
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COpHBIE KOMIUIEKTBI, UMEIOIIUE peanbHble aedop-
Mupyemble TpyxuHbl. OMHAKO, Ui YHU(DUKAIIUU
MOCTPOEHUSI MOJENIN CBA3SIMH TaK JXK€ SBISIOTCS
3JIEMEHTHI, HE UMEIOLINE B pEaIbHOM KOHCTPYKLIUU
nehOpPMUPYEMBIX 3JIEMEHTOB, HO CIy’Kalllue TOU
XKe IeT — OObeIMHEeHNE WHEPIHWOHHBIX 3JeMEH-
TOB KOHCTPYKLIMH B enuHoe uenoe. [loaTomy, B
MIPOCTPAaHCTBEHHON MOJENH CBA3SIMH TaK K€ SB-
JISIOTCS. MECTa COEMUHEHHWS WHEPIMOHHBIX dJIe-
MEHTOB Mex1y coboii. Takue CBSI3M HMEIOT 0OJb-
IIMe 3HA4YEHUs JKECTKOCTEH, a TOIJIONEHHE SHep-
THH B TaKUX CBSI35X, IPU HEOOXOTUMOCTH, YIUTHI-
BaeTCs C TTOMOIIBIO KO3(PPHUIIMEHTOB BI3KOCTH KOH-
CTPYKUMH WA C TOMOIIBIO KO3()(HULIUEHTOB Tpe-
HUS, KOT/Ia COeNUHIEMbIE 3JIEMEHTHl KOHCTPYKIINU
MOTYT TIE€pEeMEIaThCsl IPYT OTHOCHUTENBHO JApYTa,
HarpuMep, B Tpefenax 3a3opa, Kak 3TO UMEeT Me-
CTO B MATHUKOBOM Y3JI€ TPY30BOI'0 BaroHa.

Tako#l moaxoa TMO3BONSET MPH HHTETPUPOBa-
HUU paccMaTpUBaTh HE IECTh (II0 YUCITY CTeTeHel
cBOOOMBI), a Bcero oaHo naudpdepeHIruanbHOe
ypaBHEeHHE KojeOaHWil I Kaxaoro o0bekTa. B
ATOM YpaBHEHHU OOOOIICHHOW KOOPJMHATOH MO-
ryT OBITh OJHA W3 TPEX JMHEHHBIX WM OJTHA W3
TpeX YTIIOBBIX KOOPAWHAT TepeMeleHs 00beKTa.
YckopeHue ABIKEHHSI 00bEKTa OmpeeNseTcs KaKk
CyMMa BHEITHUX BO3ICHCTBUU (T.e. CyMMa CHII
WM MOMEHTOB CHJI, B 3aBUCUMOCTH OT TOTO SIBJIfI-
€TCsl KOOpIWHATA JTMHEWHON WM YTIIOBOW) OTHE-
CeHHAasi K WHEPIMOHHOMY KO3(pUIUEHTY (OMSATH
JKe B 3aBUCHIMOCTH OT THIA KOOpAUHATHI). Kaskaplit
AJIEMEHT CyMMBI BHEITHUX BO3AEWCTBUH (ycuine B
CBSI3M WJIM MOMEHT CHWIJIBI, TTEPEJaroIIniics Ha Hee)
BBIUHMCIISIETCS KaK HeKas (pyHKIHS OT B3aUMHOTO
nepeMeneHnsl U, P HEO0OXOIUMOCTH, CKOPOCTH
B3aMMHOTO TIepeMeIeHNsT O0BEKTOB. Bua 3Toit
(YHKLIUH OTpEIENIeTCs] TUTIOM CBSI3U — HAIPHUMED,
TIMHEeHHas YIPYTro-BsI3Kas 170011 ynpyro-
(pUKIMOHHAS, WIH CBS3b, OOJATAroIIas TOJIBKO
CyXHM TpPCHHEM, WIH JTI00as KOMOWHAIHAS JSTHX
TUINOB CBsi3ed. B mporpaMMHOM KoMmIuiekce mpe-
JIyCMOTpPEH BECh HEOOXOMUMBIH HAaOOp TUTIOB CBS-
3ed, OJTHAKO MPH HEOOXOAWMOCTH IPeryCMOTPEeHa
JIOBOJIGHO TIPOCTasi MpoIlenypa BBEIACHHUS HOBOTO
Tuna cBszed. [lpu 3amaHuu mapaMeTpoB CBS3El
(kpoMe COOCTBEHHO MapaMETpPOB CBSI3U) 3aJar0TCA
KOOpAMHATHI (CO 3HAKOM) TOUEK MPUIIOKEHUS CBS-
3efl K 00BEKTaM. DTO TMO3BOJSIET aBTOMATHUYECKH
OTIpeAETSATh 3HAKK MOMEHTOB CHII, MTEPEIAIOIINXCs
Ha 9T CBs3U. Bce Tpu KOOpAMHATHI TOYEK MPHIIO-
JKEHHSI CBSI3M 33Jal0TCd OTHOCHUTENBHO IEHTpa
Macc 00beKTa.

3amaHHBIE B MOJENHM BEJIWYWHBI TapaMeTpOB
00BEKTOB M CBsI3eH MOTYT OBITh JIETKO W3MEHEHBI
(6e3 m3MeHeHusl TuIa OOBEKTa WK CBS3U) HCIOJb-
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3ysl aHOMaJIUU OOBEKTOB U CBsA3CH. 3aJaHHbIC aHO-
MaJIbHbIE BEIWYHHBI MapaMeTPOB JEHCTBUTEIHHBI
MPHU BBINIOJHEHUH TEKYIEro pacyera W HE U3Me-
HSIOT COOTBETCTBYIOIIME BEIMYUHBI B CAaMOW MO-
JISIIH.

WHTerpupoBanue cucTeMbl auddepeHIraib-
HBIX YPaBHEHHI BBITIOJHICTCS TEMH K€ METOIaMH,
4T0 U JUQPPEPESHIUATBHBIX YPABHEHUH MPOJIOIIb-
HOH IMHaMUKH MOEe3/a.

PesynbprataMu MoOJeNUPOBaHUsS SBISIOTCS IIe-
peMeIleH!s] TI0 BCEM IIECTH KOOpAWHATaM BCEX
00BeKTOB, AeQOpPMALIN U CHIIBI B CBA3SX IO BCEM
IIeCTH KOOpAMHATaM (ecTeCTBEHHO, IIECTh KOOp-
UHAT OYIyT TOJBKO JUIS TeX OOBEKTOB ISl KOTO-
pPBIX, KpOME€ MacChl 3aJaHbl BCE TPH MOMEHTA
nHepuuu). Kpome sToro, mo criaM B CrieIUAIBHO
BBIOpaHHBIX MOJIB30BATEIIEM CBSI3SIX OIPEIEIISIOTCS
KOX(PGUITMEHTHl TUHAMHUKH, B TOM 4YHUCIE, KO3(-
(UIMEeHTHI 3araca yCTOHYHBOCTH KoJieca OT CXofa
C penbca. JTH BEMYMHBI B XOJI€ MOJAEIHPOBAHUS
PETUCTPUPYIOTCS U KaK MPOIECCHl M KaK BEPOST-
HOCTHBIE BEJIWYMHBI C 33JaHHBIM MOJb30BaTEIEM
YPOBHEM JIOBEpUTENILHOW BEPOATHOCTH. BeposT-
HOCTHBIC TOKA3aTeId HEOOXOAMMBI JUIS OICHKU
JTUHAMHYECKUX CBOWCTB M YCTOMYMBOCTU JBUKE-
HUS DKHIIaXa, a TpaduKy MPOIECCOB THX MOKa3a-
TeJlell TMOJIe3HBI TIPU aHallu3e pe3yibTaToB (Ha-
npuMep, Ui ONpPENEeNICHUs TOYKH IyTH, TAC Ka-
KOH-TMOO0 TIOKa3aTeNb MPEBBICHIT CBOE JIOITYCTHMOE
3HAUCHUE).

s penieHus MOCTaBICHHOW 3aqadud HE00XO-
MO cOpPMHPOBAThH 3aJaHue IJIs pacueTa. B HeM
YKa3bIBaeTCs Ha3BaHHUE Y9YacTKa ITyTH, U1 KOTOPO-
ro B 0a3e JaHHBIX MMEIOTCS BCE XapPaKTEPUCTHKHU
(mapameTpsl poWIIs U MJIaHA y4acTKa MyTH), CO-
CTOSTHUE TYTH (OTJIMYHOE, CpedHee WM ILIOXOE),
TUN MyTH (CTHIKOBOW MIIM OeccThikoBoit). CocTosi-
HUE TYTH ONPEICNIACTCS YPOBHEM HEPOBHOCTEH
MyTH W BEIWYNHON COMPOTUBICHHUS JBIKESHHUIO
moesna [5].

B 3amanum ykaspiBaeTCs TaKxKe:

— Ha3BaHHME TOe37a, JJIs KOToporo B 0ase
JIAHHBIX YKa3aHbl HEOOXOAWMBIE HCXOJHBIE IaH-
HBIE (cM. Tabm. 1);

— HayallbHOE COCTOSIHHE Toe3fa (pacTsaHyT,
CXKAaT WM 3a30Pbl B MEKBAarOHHBIX COCIUHECHUSIX
pacrpeieneHbl BJOJIb COCTaBa MPOU3BOJILHBIM 00-
pazom);

—  BeJMYMHA CKOPOCTH IMO€3/1a B MOMEHT Ha-
Yaja MOJIeTUPOBAHUS;

— HOMepa 3KHUMaxkeH, i1 KOTOPBIX B IPO-
I[eCCe MOJICIMPOBAaHUS JIBUKCHUS IMOe31a OyIyT
ompeAeneHbl TUHAMHYECKUE TMOKa3aTelld W ITOKa-
3aTeNIM YCTOMYMBOCTHU ABUXKeHUs. [Ipu 3TOM nosB-
JsieTCs OKHO ISl 3aJlaHusl TapaMeTpoB MPOCTPaH-



CTBEHHOW MOJENN M YCJOBUH IBM)KEHUS HCCIIe-
JTyeMOTO JKHITaXa;

— pexuMHas Kapta (PeXKHMBI YTPaBICHUS
MOE3/I0M), B KOTOPOI 331a€TCSI HOMEP TATOBON HIIH
TOPMO3HOW MO3ULIUH, MOJIOKEHUE PYKOATKU Mpsi-
MOJICHCTBYIOIIETO TOPMO3a JIOKOMOTHBA, PEKUM
MTHEBMATHYECKOTO WM DIIEKTPOITHEBMATHIECKOTO
TOPMOKEHUH (TpU CTYNEHU PEryJIMPOBOYHOTO
TOPMOYKEHHUSI, TIONHOE CITYKeOHOE WIIM SKCTPEHHOE
TOPMOKEHHE, OOPBIB TOPMO3HOW MarucTpaid Mo-
e3la, C yKa3zaHMEM HOMepa BaroHa). YKa3zaHHBIC
PEKUMBI YTIPAaBIEHUS MOTYT MEPEKII0YaThcs IO
3HAYEHHUSIM CKOPOCTH IBMXKCHUS, WM BPEMEHHU
WJIH TI0 KOOPAWHATHI Iy TH.

[Iponecc pacuera MOKET OBITH OCTAHOBIEH IO
MOKa3aHUAM CKOPOCTH JIBUKEHHS (KOT/Ia CKOPOCTh
B IaHHBI MOMEHT BPEMEHHU OKa)KETCS MEHBIIE 3a-
JTAHHOH), TI0 BpeMEeHH (KOTAa BpeMs ABIKEHUS I0-
e3na Oyzmer Oonblie 3aJaHHOIO), WM 10 KOOPAH-
HaTe TyTH (KOrJa TPOWIECHHBIM IyTh OKaKETCS
0o0JIbIIIe 33JJAHHOTO).

B pesynbraTe pacuera MOTyT OBITH IOTY4EHBI:

— OCHHMJUIOTPaMMBbI MPOAONBHBIX CHII H YC-
KOpPEHUH;

— pacrpelielieHne BIOJNIb Ioe3fa HauOOIb-
WX MAaKCUMAaJIbHBIX 3HAY€HUN CHJI U YCKOPEHUH;

— 3HAa4YeHHS MaKCHMAJIbHBIX TPOJOIBHBIX
YCHIMHA B TO€3/€¢ B JAHHBIA MOMEHT BPEMEHH C
yKa3aHHeM HOMepa CeueHHs, B KOTOPOM OHH BO3-
HUKaJIH,

— TpaeKTOpHs ABIKEHUS.

[Ipu n3yueHnn NMPOCTPaHCTBEHHBIX KOJICOaHMIA
9KHUIaXa MOTYT OBITh TAK)KE [TOTYYEHBI:

— ocuwuiorpamMmsl aedopmanuii Bcex CBs-
3eil MOJIEJIH UCCIIeyEeMOTO DKHITaXKa;

— OCHWJUIOTPaMMBI JIMHEWHBIX (BEPTHKAIb-
HBIE, MOIEPEYHbIe M MPOIOJIBHBIE) M YIIIOBBIX (Ta-
JoNUpoBaHue, OOKOBas Kauyka M BWISHHE) Tepe-
MeIIeHN 00bEKTOB;

— YCHIHMI B CBSI3AX NPOCTPAHCTBEHHOH MO-
JIeIIH;

— JWHAMWUYECKHe II0Ka3aTeln - MPOIECCHI
WU3MEHEHUS] BO BPEMEHU KOA(PPHUINEHTOB TUHAMU-
Ki (BEepTUKaJIbHOH W TOPHU3OHTANBHOI), B TOM
gucie Kod(hPHUIMEeHToB 3amaca yCTOWIMBOCTH OT
cXo7a Kojeca ¢ peibC.

AnpoOanus pa3paboTaHHOH MaTeMaTH4ecKOH
MOJIEJTH TTPOU3BOIUIIACH ITyTEM COTIOCTABIEHUS pe-
3yJIbTAaTOB, MOJYYCHHBIX ITyTEM YWCIIEHHOTO WH-
TerpupoBaHusi IU(QPepeHInANTbHBIX YPaBHEHHH,
OTIMCHIBAIOIINX JIBIKEHHE IT0e3/1a, C pe3yIbTaTaMu
MHOTOYHUCIIEHHBIX CIIEIHUANBHBIX OIBITOB, IMPOBE-
JICHHBIX B pEANIbHBIX YCJIOBHAX KEJIC3HBIX IOPOT U
onsiTHOro mosmrona BHUMXKTa (Poccus). Pac-

XOXJICHUS TIPU OLICHKE HAaMOOJBIINX CHII, YCKOpe-
HUH ¥ TOPMO3HBIX ITyTeH He npesspimanu 15 %.

PaccMoTpeHHbIE MOJIENM HEOMHOKPATHO MPH-
MEHSUIUCh HAMH TIPY TIPOBEICHUM SKCIEPTU3bI UH-
[IUICHTOB, CBSA3aHHBIX CO CXOJAMH BaroHOB B TPY-
30BBIX ITOE3aX Ha CETH JKEJEe3HBIX AOPOr YKpau-
Hel U Poccun. Tak 1 ¢espans 2007 roma Ha nepe-
rone [IpocHunia—bymrombunar Kypckoro otnene-
HUsl ['OpbKOBCKOM >KeJIe3HOM JIOpOrd MPOU3O0IIEN
cxof BaroHoB (¢ 59-ro mo 74-if ) B COETUHEHHOM
moe3ge Ne 1904/1923 maccoit 11917 TtoHH, co-
crosimiero U3 131 MONHOCTBIO TPYXKEHOTO YEThI-
pexocHoro Barona (puc. 1).
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R=1360m
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Puc. 1. Cxema aBrmKeHUs Moe31a

Ilpu MaTeMaTHYECKOM MOJEITHPOBAHUN pac-
CMaTpPUBAEMOTO WHIIMJICHTA TIPUHUMAIUCH BO
BHUMAaHUE HMCXOAHBbIE IAaHHBIE, COCTABIEHHBIE Ha
0a3ze MPEeaOCTaBICHHBIX POCCHHCKON CTOPOHOM
MaTepHaoB;

— pacmudpoBkH (PANIOB MOS3IKU C KAPTPUIKA
Ne 59035 (moezm Ne 1903, smexrposo3z BJI-80C
No 653) u ¢ kaprpumka Ne54854 (moe3m Ne 1923,
anextpoBo3 BJI-80C Ne 701);

— CIpaBKH MO pacmupoBKe CKOPOCTEMEPHBIX
seHT moesga Ne 1903-2031, »ia. BJI-80C Ne 653 u
moesaa Ne 2033-1923, aim. BJI-80C Ne 701;

— cmpaBk# 0 Topmo3ax moezzna Ne 2033( noko-
MoTtuB BJI-80C Ne 701) m moezma Ne 2031 (Jtoxo-
MoTuB BJI-80C Ne 653);

cXeMa MecTa CXOJa BaroHOB B COCIUMHCHHOM
rpy3oBoM noesnie Ne 1903/1923 (em puc. 1).

PaccmatpuBaiicst nepexoAHbI Mpolecc ¢ Mo-
MeHTa Havasa TopmoxeHus Ha 1001 km 4nk g0 oc-
TaHoBKH moe3na Ha 1000 kM 9 1K, KOTOpHIA OBLI
BbI3BaH OJIHOBPEMEHHOM pa3psaKkod TOPMO3HOMU
Maructpanu Ha 0,8 aTM TOJOBHBIM M BCIIOMOTa-
TENBHBIM JIOKOMOTUBAMHU U TOCJICIYIOIIUM Mafe-
HUEM JaBieHus 10 1,9 aTM B TOPMO3HON MarucT-
pa y TOJIOBHOT'O JIOKOMOTHBA.

Hwuxe nmpuBeaeHsl HEKOTOPBIE PE3YIbTATHI MO-
JIEITUPOBAHUS:

111



— pacmpeseneHue BAOJb IMOe3[ja MaKCHUMallb-
HBIX 3HA4YECHUI pacTAruBalommx (+) U CXKHUMaro-
IMX (—) TPOJOJIBHBIX YCWJINH, KOTOpBIE HMENTH
MECTO 3a BECh paccMaTpuBaeMblil mepuo (puc. 2);

— OCLUWJIJIOIPaMMBbl MPOJOJIBbHBIX YCUIUN B aB-
TOCLIETIKaxX Iepel MEePBBIM U 59-M BaroHOM, KOTO-
pHIif comren nepBeiM (puc. 3);

— KpUBas U3MEHEHUSI CKOPOCTU JABHXKEHUS IIO-
€3/1a ¢ MOMEHTa Hayalla TOPMOXKEHHUS 0 OCTaHOB-
Kku moesna (puc. 4).

Kak BunHO U3 aHamuza ocuuiorpamm, Ha 16-
0l CekyHze MOCJe Hayana TOPMOXEHus, Ha 59-i
BaroH B TEUEHWH 2-X CEKyHIl JIeliCTBOBaia CXKH-
Marolias Cwia KBa3MCTaTHMYECKOTO XapakTepa,

200
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Hi espimatoras 100 ¢ (1000 xH ).
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Puc. 2. Pactipenenenne BIOIb M0€3/1a MAKCUMAIBHBIX 3HAYCHUN TPOIOITBHBIX YCHITHA
3a BECh pacCMaTpHUBaeMbIi TIEpHO ABrkeHus moe3maa Ne 1903/1023
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Puc. 3. OcuuniorpaMMbl MPOJIOIBHBIX YCHIIMH B aBTOCHICIKAX Tepe] mepBbIM (S1) 58-M (Ssg) 1 59-biM (Sso)
BaroHaMM ¢ MOMEHTa HayaJla TOPMOKEHHS U 10 OCTAHOBKM COEIMHEHHOT0 moe3za BecoMm 11917 1
(I"'opbkosckast x.1. 01.02.2007 r.)

Kak yxe ynomuHamoch, 3T0ro JoCTaTOYHO AT
BBIJABJIMBaHUA 4-XOCHOTO T'PY>KEHOr0 MOJIyBaroHa
Ha Tenexkax 18-100. CrmocoOCcTBOBANIO CXOMY eIlle
M TO, 9TO B 3TO Bpems 59-ii BaroH IBHTAJCS IO
KpyroBol KpuBoil paguycoM 530 MeTpoB.

3aMeTHM, 4TO IO JaHHBIM MaTepHaliOB pacclie-
JIOBaHUS TIEpBBIM comren 59-it Baron Ha 15-if ce-
KyHJ€ C MOMEHTa Haydaja TOPMOYKEHHs, a 0 pe-
3yJibTaTaM pacueToB — Ha 17 c. Takoe He3Hauu-
TEIbHOE PACXOKJEHHE BO3MOYKHO CBSI3aHO C TEM,
YTO TNPOMEXKYTOK BpPEMEHH IOJBOAA KOJIONOK K
KOJIECY TOCJI€ MOSIBJICHUS JaBJICHUS B TOPMO3HOM
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OWIMHIPE [IPH MOJEIUPOBAHUU OBUI MPUHST paB-
HbIM 1,84 ¢, B TO BpeMsl KaK B pPEalIbHBIX MOE37aX
3TO BpeMs MOXET KojiebaThCs B mpeaenax ot 1,4
1o 1,9 c. Kpome aToro cienyer yduThIBaTh U He-
CTaOMIIBPHOCTh XapaKTEPUCTUK BO3yXOpacrpese-
JUTENEH B peallbHBIX T0e3/1axX.

OTuM 00BsCHsETCS U He3HauuTelbHoe (5 %)
pacxoxkIeHne B TOPMO3HOM ITyTH: 110 pe3yJbTaTam
pacuetoB oH coctaBui — 460 M (cM. puc. 4 ), a o
MaTepuaaM paccieoBaHMs OH paBeH 488 M.

Takoe coriacoBaHHe pe3yJNbTaTOB — €IIE€ OJHO
JTOKa3aTeNLCTBO JOCTOBEPHOCTH MOJISIIUPOBAHUSI.



W3 mnpuBeNCHHBIX TNPUMEPOB CIEAYET, 4YTO
UMEoIIeecss MaTeMaTH4YecKoe W MPOrpaMMHOE
oOecrnieueHue M JTOCTOBEPHBIC JaHHBIE 00 00BEKTE

HCCJEeNOBAaHUS WM HWHUUJCHTE MO3BOJISIIOT IMOJY-
YUTHh JOCTATOYHO JOCTOBEPHBIE PE3yNbTAThl TPHU
pellleHu  3a/1a4 B 00J1aCTH JTUHAMUKH MTOE3/1a.
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Puc. 4. T'paduk n3MeHeHHs CKOPOCTH JBIKSHHUS OT HaYalla TOPMOXKEHHS 10 OCTAHOBKH COEJMHEHHOT0 110e3/1a
Mmaccoit 11917 T (I'opsroBckas x.1. 01.02.2007 r.)
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