
c

u

OT3bIB

Ha aBropeQepar ALr c ceprarluu f opAeesa AHro na B taguMrrp oBrlrra

Ha reMy <<Parpa6orKa KprITepIreB nrr6opa rapaMerpoB BepxHero crpoeHrrfl rryrrr

B ToHHeJrflx, c yrreroM ux nn6po3arrlurHofi QyHrcqfrvrr,

npeAcraBnennofi Ha corrcKaHvre yreHofi crerreHrr KaHALrAara rexHl4qecKrrx HayK

rro cnequ€ulbHo crrr 2 .9 .2 . XeregHoAop oxtrrbr it rtyrs, r.r3brcKaHlre LT

rrpoeKTupoBaHr4e xeJre3Hbrx Aopof

Tonnenu, B orJrr,FrkTe or Ha3eMHbrx f{acrKoB xeJre3nofi 4oporz, zMeror cBolr

oco6ennocrll gKcrlnyurarJkrvr: IroBbrrueHHzur xecrKocrb ocHoBaHr{f,, olpaHlrqeHHbre

Bo3Mo)I(HocrLI npoBeAeHpl{ peMoHTHbrx pa6or, a rarcKe cJlo)ItHocrr o6cryxvrBaHLrfl,

6arracrHoro noAlrmarlbHoro ocHoBaHLrr. Kpoue roro, ToHHeJrLr, pac[onoxeHHbre

B ropoAcKofi sacrpofire, uolneprarcTcr AorronHlrreJrbHbrM rpe6onaHLrflMl, cBflsaHHbrM

ofpaHrueH?reM nz6paqzoHHbrx no:4eficrnufi H oKpy)Karoq[e 34a:nlzrlt

coopyx(eHux. Tarcutvt o6pasou, aKTytlJrbHocrr pa6orbr cBr3ana c neo6xoAlrMocrbro

paspa6orrz KoHcrpyKrI4BHBIX peruenufi, o6ecneqlrBaroqvx nz6posarqury

14 AOnfOBeqHOCTb nyTlr B CJrO)r(HbrX yCnOBr4rrX SKCrrJryATarIUVL.

Anrop BrlepBbre rrpoBeJr KoMrrJreKcHoe I{ccneAoBanvre p€Bnr4qHbrx

KoHcrpyKqzfi nepxHero crpoeHlrrr nyrr4 c rlenbro zx nu6porarqzrnoft Qynrqzz, rrro

rlo3BoJl.lrer nrr6zparb orrrlrM€LlbHbre perueHr4-rr An.rr pa3Hbrx ycJroBr{ft srcuryarar\r4u.

PaHee I{ccJIeAoBaHvIA, [ocBs[IeHHbre nz6paqnoHHbrM Halpy3KaM, He f{r4ThrB€rnu

B AonxHofi Mepe B3auMoAeficrs[e nyru u rroABLDKHoro cocraBa B ToHHeJUrx

c pa3nkI qHbIMIr KoHcrpyKTrrBHbrMLr nz6p o:aqlrrHbrMLr oco6 ennocr.f, Mkr.

floresrre gKcrIepLIMeHTbI, npoBeAeHHbre aBTopoM Ha peaJrbHbrx fracrKax

ronHerefi, cJIy)Kar saxHofi ocHonofi Atrfl orIeHKLr nu6paqzoHHbrx nosAeficrszfi

Ha KoHcrpyKIILIkI rIyrLI. 3rz AaHHbre 6snu lrcrroJrb3oBaHbr Anfl rrpoBepKLr

rlpeAnox(eHHhlx MareMarLrqecKr4x uo4eneft, qro rro3BonLrJro aBTopy noATBepAr{Tb

rlpaBnnbHocTb cBorrX BbrBo[oB: Jla6oparopHbre r{ccneAoBaHvrfl, B cBoro oqepeAb,

rlpoAeMoHcrpl,IpoB€rJrrr craonnbHocrb xapaKTepLrcrr,rK Br{opo3aulLtrHbrx sneMeHToB

[ocne ux 4rzremHofi gKcnnyararJkrkr, rrro roBoplrr o [paKTprqecroft rleHHocrlr

[peAJrox(eHHbrx peureHnft .
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Paspa6oraHHbre Kplrrepuu nu6opa roHcrpyrqufi BCfI, rpeAnox(eHHbre

aBTopoM, rrpeAcraBrsror co6ofi eaxHHft BKnaA B pa3BraTr4e x(eJre3HoAopoxHoro

crpolrrenbcrBa, a raK)r(e MoryT 6rrrr vcrroJrb3oBaHbr Anr onrLrMLr3arlun [poeKTHbrx

peurenzfi nplr peKoHcrpyKrlu[ cyqecrByroqux uyrefi B ToHHeJUrx.

B KaqecrBe noxenanzfi Mox(Ho orMerurb. qro 6ruo 6s aKTV€urbHo

paccMoTpeTb rrpoqeccbr nepeAaqr4 Yu6po4uuaMnqecKLrx BO3.IICLI CTBKI I4

Ha oKpy)Karoqyro 3acTpoLrKy B 3aBucuMocTlr oT pa3nlrrrHbrx TLrrroB KoHcTpyKrIuLr

BepXHefO CTpOeHLI.f, nyTvl B TOHHeJIe, a TaK)Ke OqeHLITb CTeIIeHb VIX 3Aty){.aIIVIfl.

CAerannoe 3aMeqaHr{e He cHuxraror o6uryro noJro)KnTenbHyro orIeHKy pa6orrr,

npoAenaHnofi coracKareJreM.

B rlenoM ALrcceprarlkroHHa.rr pa6ora fop4eena Anrona BraAuuurpoBrrqa

rBJrrercfl aKTy€urbHbrM KoMnJreKcHbIM I,IccneAoBaHr,reM Ha reMy <Pa:pa6orrca

KpLITepr{eB Bbroopa napaMeTpoB BepxHero cTpoelIvrfl. nyTkr B ToHHeJrflx, c rreToM Lrx

nu6posaqurnofi Synxqnn> n sacry)Kr4Baer roJro)Klrremnofi orIeHKLT, a ed arrop

A.B. fopAeeB - rrpkrcyx(AeHtrfl, HayrHofi crerreHLr KaHAr.rAara rexHlrrrecKlrx HayK.

CBOI/IX IIe

A. BoraaHon

E orAanon lrvmrpuir Anerc aH4poBuq
3 aM e c rLr re Jr b H aq aJr bHkr Ka,,{en ap rarra eHTa

Karrr4ranbHoro crpovrenbcrBa OAO (PxtA>

,{enapral,re HT Kanr4 TurrrbHoro

crpoLrrenbcrBa OAO (Px(A)
107174, Poccz.a, r. Mocrcna,
Hosas EacvraHnas yt.,2lI, crp. I
ren -r7 (499) 262-64-07,
e-mail : Bogdanov da@center.rzd.ru

-f, Eor4aHoy [v'vlnpuit A;rercaHgpoBr4q, Aaro corJracne Ha

coAep)Karrlnxcs B HacTorrrleM oT3brBe, B AoKyMeHTbI, cB.rI3aHHbIe c

ln.A.Bor4anon
2024 rona

Bla4nur,rpo Bv,^ra, v zx 4alruefi ru1'ro o6pa6orrcy.

(15) uox6pt2 foAa



OrgHn

Ha aBropeQepar KaHALIAarcrofi Al{ccepraqzu fop4eesa AHrona Bla4krMupoBr4qa

Ha reMy <Parpa6orKa KpllrepzeB eu6opa rapaMerpoB BepxHero crpoeHr4fl.nyruB

roHHeJrf,x, c ) reroM zx nu6posarquurofi @ynxqun>,

rlpeAcraBlennofi Ha collcKaHkre yueuofi creleHLr KaHALrAara rexHlrqecKlitx HayK

no cnequalrEHocrll 2.9.2. <<XeresHoAopo)KHrrfi uyrr, u3brcKaH e 14 rrpoeKTr{poBaHr{e

xreJre3Hbrx Aopor)

Arrya-uruocrb AI4ccepralJuLr, npeAcraBrennofi aBTopoM, HeJrb3r HeAoorIeHr4Tb,

coBpeMeHHbrx ycJroBlrrx sKcrrnyararJkrl.r )KeJre3HoAopoxrHofo

flpo6rerraa o6ecue.reHras AorroBeqHocrLr vr Ha.rler{Hocrrr

xeJre3HoAopo)KHol'o tlyrl{, oco6eHHo B ToHHeJr.flx, craHoBurcfl, Kpurlrqecr<n naxnofi
zagauefi., y,{vrbrBafl, pacrylrlze o6reuu nepeBo3oK Lr yBenuqzBaroqkrecs. oceBbre

Halpy3KI4. Kporr,re rofo, ToHHeJILI, paclonoxeHHbre B ropoAcrofi .repre, [epeAaror

Herarl4BHue nz6pa\vrv Ha x{r,rJlble s4laHLrfl, Lr npoque coopyxeHvrfl, B cBflgvr c qeM

rrprrMeHrrorcr pzl3nuqnue nu6po3arrltrrHbre KoHcrpyKrlltu nyrr4.

3ro r{ccneAoBaHr.re rocBrrrleHo pa^:pa6orre Kpurepr,reB nu6opa BepxHero

crpoeHl{x rlyrl{ c qenblo cHl4xeHr{x nu6paryLroHHbrx Harpy3oK, rrro HenocpeAcrBeHHo

cBf,3aHo c [poAJreHIleM cpoKa cnyN6u xrene3HoAopoxnofi znQpacrpyKrypbr kr

MI'IHI4MI43a\uefi 3arpar Ha ee gKcnnyararluro, a rarcKe cHLDKeHlto nos4eficrnufi or
peJrbcoBofo rpaHcnopra B roHHeJre Ha oKpyxaroqyro cpeAy.

llparrzuecKafl, 3HaqzMocrb Alrcceprarluu oco6enHo BeJrrrKa, rrocKoJrbKy

pe3ynbrarbl zccJIeAoBaHVfl MoryT 6rrrr zcrroJrb3oBaHbr nptr [poeKTlrpoBaHtrvr,

peKoHcrpyKllzv u gKcuJlyararJuLr xene3HoAopoxrHbrx nyrefi B ToHHeJrrx,

Pa^:pa6oraHHble KpkTrepuv nu6opa KoHcrpyKrlzfi BC|I c freroM au6posaqurHofi

Qynrqura [o3BoJl.f,Ior rlpoeKTrapoBrrlr{KaM Lr crpor4Ten.rrM xene3HoAopoNuofi

nHQpacrpyKTypbl npllHzMarb 6oree o6ocHosaHHbre perxeHzr, qro BeAer K

cHI4xeHIlIo sKcrrnyarallI4oHHbrx 3arpar r{ npoAneHr4ro cpoKa cnyN6u nyrefi.

Anrope$epar HankIcaH Ha BbIcoKoM HayqHoM ypoBHe. Crurtr r43nox(eHlrrr

vetrufi, JIorLIrIHbIit z rrcclteAoBareJrrnrrfi. HayrHax repMr4HoJrorr4.f, Lrclonb3yerct

rpaMorHo, qro rlo3BoJl-aer rny6xe rroH.flTb co.qep)r(aHr4e pa6oru. Anrop cyMen

I43JIO)KIITb CJIO)KHbIe reXHI4qecKLre acreKTbr rrccJreAoBaHLrr AocrynHbrM rr rroHrrHbrM

oco6enHo B

rpaHcrropra.

t3bIKoM, qro cBklAereJrbcrByer o BbrcoKoM ypoBHe upoQecczoH€rrrbnofi uo4roroBKlr,



a BbITeKaK)IrIVe LI3 coAep)KaHus. pa6orbr 3aKJrroqeHvrfl, cocrorrqze H3 10 nynrron,

AocraroqHo apryMeHrvpoBaHbl Lr Hecyr 6olrruofi nrcla4 e p Blrrze roHcrpyrqzfi
)KeJre3HoAopoxHoro rlyrrl. lly6nzxaquu orpaxaror coAepx(aHLre pa6orrr, a nx

Korr4qe crBo coorBercrByror rpe6 onanzsrr,r BAK.

B KarlecrBe 3aMeqaHu.f, K pa6ore Mo)KHo orMerLrrb, rrro u3 aHalrqr3a

antope$epara, orHocflIrleroct rc rperrefi aBe, HercHo, AJrr qefo ueo6xo4uM cpe3

nLIKoB npz oIIeHKe aMlnI4TyA nz6poycrcopenufi, roropufi [peAcTaBneH Ha

qerBeproM pzcyHKe anropeQepara.

Pa6ora, BbITIOJIHEHIIAA fop4eeerrvr Anrouou Bta4urvtupoBlrqeM,

yAoBnerBopter rpe6onanzq\a BAK, a fopAeee A.B. 3acnyxlrBaer npucy)KAeHr.re eMy

freHoIZ crerleHz KaHAI4Aara rexHlrqecKr{x HayK rro cnerlkrulJrbHocrr4 2.9.2.

XeflesHoAopo)Iublfi uyrr, LI3bIcKaHLTe Lr npoeKTr.rpoBaHlre x(eJre3Hbrx Aopor.

fpuruan Anercan4p Anaronreez.r
Ha.ramHux clyx6u rro opraH vnarJvrLr

cKopocTHofo Lr BbIc oKo cKopocTHof o ABr{x(eHLTt
rIoe3AoB I{eurpanurofi 4upeKrlr{r4
nnQpacrpyKrypbr - Qzlnana OAO (PxtA)

I A.A. fpzruan
2024 r.

OAO (PxtA)
129090, Poccu.a, r. Mocrcna,
yn. KanaHrreBcKarr, A. 35
ren*7 (499) 260-88-00,
e-mail : grishanaa @center.rzd

f,, lpurll;au Alercaugp Anarorueeuq, Azrro coDracue Ha BruIIOIIEHUE CBOKX NEPCOHAIIbHbIX AAHHbIX,
coAepx€rrl[xcr B HacTorIIIeM oT3brBe, B AOKyMeHTbr, <. pauqurofi Ar,rcceprarllu fopAeeaa Asrona(pl'.
BraguvtrpoBvrra, v nx Aalrnefiuryro o6pa6orrcy.

I A.A. fpzruaH
pn 2024 r.



OT3bIB
rra aBTope$epar Arrcceprarlnonnoft pa6orrr A.B. IopaeeBa Ha reMy

(PA3PAEOTKA KPIITEPIIEB BbIBOPA IIAPAMETPOB BEPXHEIO CTPOEHIIfl,
ITYTI,I B TOHHEJIflX, C YTIETOM ITX BI,IBPO3AIUPITHOR OYHKUIIII)

B Hacro.rruee BpeMr Ha cerr4 xeJre3HbD( Aopor B narueft crpane vr sa py6exou
racrronrsyrorcr piunr4rrubre Bapr4aHTbr xoucrpyrqufi xene3noAoponcuofo nytu c

nu6posarqnrHbrMr.r gJreMeHTaMr4 BepxHero crpoeuus nyrz (BCII) arrx cHnxeHkrr rrpu

ABLrxeHuLr rroesAoB ALrHnMrrKr,r no:4eftcrnux rroABrDrcHoro cocraBa Ha ocnoBaHve nyrv n
oKpyxffuouyro sacrpofi ry.

B cs.flgu c 9TLrM, Ar{cceprarlnonHuur pa6ota, nocBrrrleHHar arrurvgy u cpaBHrrrenrnoft

orIeHKe Ha,uexHocrr4 pa3nr{rrHbD( Tr,rrroB pacrroJro)KenHbrx 6 moHHerrflx nu6po:rnuarHbx

KoHcrpyKrlr.rfi no4penbcoBofo ocHoBaHlrr tryrrr, cnlrxarcqr4x A[HaMuqecKoe nogAeftcrsze Ha

o64enrcy, flBrrfiercs. artyanrnoft .

Ocnosuar rlenb r.rccJreAonanufi aBTopa cocro.rrJra n parpa6orKe KprlTeprreB Anr nrr6opa

[apaMerpoB gJreMeHToB KoHcrpyrrlnr.r BC[I, cHrDKulroq]rx Ao Aonycrr4Mbrx HopM ypoBHrl
yu6paguit o6Aemz roHHeJrr, o6ecneqr,rsruoqr{x AonfoBerrHocrr ee pa6orbr, oco6enno ilpvr

pacrroJrolmeulrrr roHHeneft s ropo4cxofi sacrpoftre.
Ha ocnoee cpaBHeuvrr vr auaJrvsa B gKcrrJryarrrpyeMbrx ronHeJrf,x nz6poracxqzx

(nu6ponsonlrpyroulr4x) roncrpyrquft uo4penbcoBoro ocnoBanlrr pa3n[rrHhD( T]rrroB, MeroAoM

MareMaruqecKoro MoAenr{poBaHr,rr olpeAeneHbr 3aBr.rcr.rMocrn uporu6oB penbcoB r4 aMrrnr,rryA

nu6poycropenzft noApenbcoBofo ocHoBanus. or cKopocrkr ABTDKeHIIff [oe3Aa ]I Harpy3Krl Ha ocb.

Ha orrbrrHbrx fracrKrrx gKcrrepr.rMeHTanbHo onpeAeneHbr ilMrrnr,rryAbr vt cneKTphr

nu6poycropenzfi n o6Aemre ronhenefi c 6annacrsrru u 6es6aJrJracrHhrM BCII c pa3[zrrHbrMrr

KoHcrpyKrILrt{MLr nn6poracarq}rx gneMeHToB.

Pesynrrarrr uccneAoBaHrlfi uognonkrilx pa3pa6orarr Kpprrepuu nrr6opa roncrpyruuft
rryrz B ToHHeJr.f,x rlo ycnoBrlxu nn6posalqvrbl KaK npz ABrDKeHlru [accuDKr,rpcKr{x, TaK rlr

rpy3oBhrx cocr:rBoB.

B raqecree 3aMeqaHr,r;r cJreAyer orMerr{Tb, rrro n anropeQepare B crILIcKe zs 5 pa6or

rro reMe Alrcceprarlun (crp.23-24), nce pa6oru BbrnoJrHeHbr B coaBropcrBe, rrogroMy lr3 TeKcra

He rcno, KaKoB nuqHotrt BKnaA aBTopa B r.rccneAoBaHvflx. Coucrarenro yreHofi crerreHr.r

neo6xoAurvro npr4 3arrlr,rre Ancceprarlzri oAnosHaqHo [porcnlrrb gTor Bonpoc.

Tervr ne MeHee, cqllTalo, rrro r{ccJreAoBannfl. A.B. fopaeena .f,BJrrrorcr garonqeuHoft

HafrHo-KBanutfnnaqnonnoft pa6oroft, BbmoJrHeHHoft na aKTyanbHyro reMy, coAepxarrlefi sce

neo6xo.u,rubre KoMnoHeHThr AlrcceprallnoHuoro lrccJreAoBaHur, rr coucKareJrb 3acJryxr4Baer

npucylr,4eHux yreHofi crerreHpr KaHA[Aara rexHr.rqecKux HayK rro cuequarrbHocru 2.9.2

<XenegnoAopoxnrrft nyrb, r.r3brcKaHrre lr [poeKT]rpoBaH]re xeJre3Hbrx Aopor).

frasHsfr uayrurrfi corpyAHrrK Tonnenrnoft accorlnaqur,I loccuu
aKaAeMr.rK PAEH, AoKTop rexHr.rqecKvx HaFq rrpoQ.
Cueq.05.23.15 <Mocru lr roHHerrrr r,r Apyrue coopyxeHr,rt
Ha )KeJIe3HbX }I aSrOI\aO6UJrbHbD( Aoporilx>
Tene(f on : 8-9 1 6-65 I -5 5 -06. E-mail : ieor.dorman@mail.ru
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Orsrrn

Ha aBropefr epar fop4eena Anrona BraAnvrupoBllrla

<Pa"rpa6orKa Kprrrepr,reB nrr6 op a rapaMerpoB BepxHero crpoe lrrus. nyrvr B

ToHHeJrrx, c )rqeroM nx nu6posarqnrHofi Qynrcqzu>

rrpeAcraBlennofi Ha colrcKaHvre yreuofi crerreHlr KaH.qrrAara rexHLTqecKLIX HayK

no cnequarrbHocrr4 2.9.2. - <<XeregHoAopo)Knrrfi nyru, u3bIcKaHI{e n

rrpoeKTLtpoBaHkTe xeJre3Hbrx Aopof)

Terua Aucceprarlraonnofi pa6oru flBIrflercfl. arryalruofi, TaK KaK

eu6paqzoHHoe sogAeficrBr{e yBenr4rrvrBacr r4HTe.HcrrBHocrb paccrpoficrB rIyrLI, LI

cyulecrByer neo6xo4zMocrb yMeHbrxeHLTr ero BIrprnnvrs. Kporvre rofo, [pLI

paclono)KeHnr4 ToHHeJrr B ropoAcrcofi aacrpofire Bo3H[Kaer 3a4a'ta cHITDKeHI{I

yu6paguoHHoro sosAeficrsns or xeregHoft Aoportl Ha oKpyxarcqve e€

coopy)KeH r4fl. Ao,qorlycrLt Mrrx yponnefi .

B cBfl3ur c gTLrM neo6xoAraMblM flBlrflercfl LrccneAoBaHue Al,tHaMuqecrofi

pa6oru oJreMeHToB rryrq rIoA nos4eficrBueM uo4nraxuoft Harpy3KLI Anfl

orrpeAeneHzr ux lapaMerpoB, .ruo6rr Aodurrcs, e{QerrznHoro cHlrxeHr4f,

ALTHaMzKLT B3azMoAeitcrr'vs. c noABr{x(HbrM cocraBoM u orpaHuqeHlrs ypoBHf,

yu6p aqui4 B 03 Hn Karo qv x rrplr rrp oxoAe no e3A oB.

[ttt Aocrlr]r(eHnr rrocraBJrennofi 3a4a'v.v aBTop, KpoMe BbIIroJIHeHHoro

cpaBHkITeJIbHOfO AHijJWt3a TeXHI'tqeCKOfO COCTOf,HTIf, ynOlKeHHbIX B TOHHe[f,X

KoHcrpyKtlufi nyrn Ha ceru Poceuficrnx x(eJre3Hbrx Aopof, TaK)I(e aAarITLIpoB€uI

rrpnHrlnluarrbHbre MoAenv B3auMoAeitcrr,ufl, rryrrr vr rroABlrlrHoro cocraBa B

ToHHeJre c yr€rom csoftcrs HoBbrx Berpo3aullrrHbrx yrrpyrllx gJIeMeHToB, a raKx(e

BbrrroJrHrrJr rrpoBepKy AocroBepHocrlr peruenzfi qucJreHHoro gKcrrepLIMeHTa,

npoBeAeHHoro Ha MoAenflx,Ha ocHoBe HarypHbIX zsuepenzfi.

Hecounennufi LrHTepec rpeAcraBJl.alor ycraHoBneHHbre B pa6ore

3aBUCTTMOCTLT Ar4HaMLrrreCKOrO OTKJTLIKa OT napaMeTpoB SJIeMeHTOB KOHCTpyKIILILI

rryTrr B ToHHeJre, Koropbre rro3BoJrrror onruMlr3r{poBarb rpe6oaanna K grrlM

KoHcrpyKrILt rM, .rro o6ecnequBaer rpe6yervryro AonroBeqHocrb KoHcrpyKrluu rryTLT
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vr ca[vrTapHbre HopMbr Bo3AeficTBLIs. XeJIe3HoAopo)KHoIo TpaHcnopTa B ycJIoBLIf,x

ropoAcKofi sacrpofirz;

B raqecrBe 3aMeqa'rrnfl, uo pa6ore Bo3Mo)KHo orMerLITb, rITo rlprl aHaJIrI3e

KorvqecrBa orKa3oe 3 creueHrr paccMorpeH rlepuoA c 2015-2020 rr. roroprrfi

MoxHo 6rrno 6u npo4lurr 6lzxe K HacrotuleMy BpeMeHu. Kporvre roro, Mo)r(Ho

peKoMeHAoBaTb oTp€r3r4Tb MoAenbHbre pelneHl{f,, HaxoAtlqvec{ Ha lpaHI{IIax

KoHcrpyKTrrBHoro Ar{arr€BoHa r{3MernIeMbIX napaMerpoB, AJlf, npuplaHLrfl' 6onrurefi

Hafrf, AHocTrI pe3ynbTaTaM.

,{uccepraql4oH*afl. pa6ora <<Paspa6orKa KpLIrepI4eB nrr6opa rapaMeTpoB

BepxHero crpoeHur nyrrr B ToHHeJrrx, c ) reroM rlx nu6posaqurnofi Qynrqllz>,

flB1rflercfl. garconqennofi Ha) rHo-KnanuQurcaquonnofi pa6orofi, ee coAep)KaHze

coorBercrByer 3a{BJreHHofi coucrareJleM TeMe nccneAoBanvls,, a ee aBTop fop4een

Anron Bna4urr,rupoBlrrr 3acnyxs4Baer rlpt4cBoeHrr{ ytdttoft creIreHLT KaHAuAara

TexHlrqecKr{x HayK rro c[eqrralrbHocrrr 2.9.2. XenesHoAopoxubrfi nyt, n3bIcKaHLIe

lI rrpoeKTktpoBaHve )KeJIe3HbIX AOpOf .

,{oponrennq Anron AH4peenuv,
KaHArrAar rexHrrqecKux HayK rro clerlr{€ulbHocrut 2.9.2. XenesHoAopoxHblfi rryrr,
Lr3brcKaHlre u [poeKTrrpoBaHLre xeJre3Hbrx Aopof, HaqaJIbHlIK oTAeJIa IIeHTpa I-UVI|IS

aKrlr4oHepHofo ooruecrBa <<Hayrrro-kT ccneAonarenrcrrafr LIHCTIITYT

)r(erre3HoAopoxHoro rpaHcnopru (AO <BIild4ST

I 4.4.,{opourrenuv

>> norr6pt 2024 r.

Konrarruar nHQopMaIII4f, :

129626, r. Mocrcna,
3-s MHruIqLIHcKaf, ynvrla, A. 10

,IIArc COrJIACI'jE HA BKIIIOqEHI'IE CBOI{X

B AOKyMeHTbI, CBr3aHHbIe C

nepcoHanbHblx AaHHbIx,

Aucceprarlun fopAeera

I 4.4.,{opolrrceruu

e -mai 1 : doro shkevi ch. anto n@v niizht.ru
Ter. 8-499-260-41-24
-f,,,{opomresuq AHron An4peenr.rv,

coAeplKalql{xcs B HacTotIrIeM oT3bIBe,

Anrona Bra4r,uvruponnva,

n.ap

Bepno:
Ha.{anmnx maenat
nepcoHalou AO

o6pa6oncy.

uor6pt.2024 r.







OT3bIB
Ha aBTopeSepar Ar.rccepraquu f op4eena Anrona BnaAr4MplpoBurla

r{a reMy <Pa:pa6orKa KprrrepLreB nu6opa [apaMerpoB BepxHero crpoeHLrs. rryrur B

ToHHeJrrx, c yqeroM rax nv6posarqnrnofi Synrqnz>>,
rrpeAcraBlennofi Ha coracKaHr{e yqeHofi crenenvr Kar.4vr4ara rexHI4qecKLIX HayK

no cueqv€LirbHocrrr <<2.9.2. XeresHoAopo)KHbrfi nym, r{3brcKaH e u npoeKTnpoBaHve

xeJre3Hbrx Aopof)

B Pocczz u 3a py6exorr,r npLrMeHrrcTcr 6es6umacrHble KoHcrpyKIILIu c

p€BJrr4qHbrMLr y[pyfr4MLr sJIacToMepHbIMuT 9JIeMeHTaMrr, Io3BOnrroqr4M14

KOMTeHCLIpOBaTb Br4OparIUU OT peJrbCOBOfO TpaHcnopra.

B Hacrorrqee BpeMr rurapoxnfi crreKTp rrpkrMeHe Lrr yrpyrux eJIeMeHToB,

rrpt4Hrlzubr r4x pa6oru, Ha3HaqeHue napaMerpoB nu6posarqr,rrbr rrpkr LrcrIoJIb3oBaHr4vI B

pa3nLrrrHbrx KoHcTpyKrlr4f,x ocTaeTcr He Ao KoHrIa r,r3rreHHbrM.

Anropou peureHa aKTy€rnbHaf, 3aAarra rro pe3ynbraraM r4ccJreAoBaHvrs.

rrapaMerpoB gJreMeHToB BepxHero crpoeHm tyrvr rtpu pa3pa6oxe KpurepueB ro
HurrHaqeHurc KoHcrpyrqufi nyrr{ B ToHHeJrrx c yqeroM cyrqecrByrcrqzx rpe6or,auuir, u

Bo3HuIKaK)rrIr4x orpaHu'reHuir. tto cHr4)Kenwo AvrHaMl{qecKofo nosgeficrBnflrroABrl)KHoro

cocraBa Ha ryrb u nnQpacrpyKTypy B rlenoM.

B pa6ore BbrrroJrHeH AocraroqHo no4po6Hufi aHurvrru-tecrufi o6sop

cyulecrByroqux roucrpyrqufi rryrrl B ToHHeJrrx vr ux gKcrInyaraIILIoHHbIx

xapaKTepr4crr.rK. oco6oe BHr4MaHue yAeneHo nz6paqraoHHbrM no:IeficrBLr{M v aHaLrr43y

cyqecrByroqux peruennfi, Bo3Hr{Karoqvx upr4 gKcrlnyararJuvr pa3nLIrIHbIx

KoHcrpyKqufi rryrn.
Anropou paccMorpeHbr KJIACCIqECKLIC MATCMATUqCCKI4C MO.IICNLI

B3ar4MoAeitcrsus. rryrrl v rroABr4)KHoro cocraBa. [Io pe3ynbraraM Bbr[oJIHeHHoro

MoAenr4poBaHns. aBTopoM cQopvrupoBaHbr KoHKperHbre peureHr{r Anr pa3pa6omu

MeroALrKr4 nu6opa Kpr4TepveB rrpz Ha3H eHvrv Meporrpurrufi nu6po3arrllrrbr rryrlr B

TOHHCJI'X.

flpe4noxeHHaf, aBTopoM MeroAr{Ka Moxer 6urr ucrroJrb3oBaHa rpLr pa3pa6orre

kraKTyurvrca\wHopMaruBnofi 4orcyMeHTarllrr4 n o6racrn nn6poaarqlrrbr rpaHcnoprnofi
rEuQpacrpyKTypbr, qro orKpbrBaer HoBbre Bo3Mo)KHocrlr Anfl ,qaruuefiurux
LrccneAoBartuit vr Hayvnofi pa6orrr B srofi o6tacru, a parpa6oraHHbre aBTopoM

Kpr4Tepuu nu6opa z [peAnoxeHHbre €uropr4TMbr MoAenr{poBaHvfl nz6paquoHHbrx

no:4eficrnufi vroryr 6rrm rpLrMeHeHbr B xoAe rrpoeKTLrpoBaHrrr u peKoHcrpyKrlrlr,r

cyrlecrByroqr{x x(ene3HoAopoxHbrx rryrefi, qro oco6eHHo aKTy€LrrbHo B ToHHeJrrx H B

ycnoBr,rrx ropoAcKofi :acrpofirn.
AnropeQepar o$opMneH B coorBercrBrlr,r c rpe6onaHLrsun) rrpeAb{Bn.f,eMbrMLr K

AurcceprarllroHHbrM pa6orau. Crunr r,r3Jrox(eHr,rf, Jrorr4rrHstit u [ocneAoBarenurrrfi.
Haytuat repMr,rHonorrrr r4crronb3yercr rpaMorHo, trro rro3BoJrrer rroHrrb coAepxaHlre



pa6oru. Anroponr rl3Jro)r(eHbr rexHrrrrecKr4e rroKur3arelrv uccneAoBaHufl. AocryrIHbIM

r3brKoM, rrro cBrrAereJrbcrByer o BbrcoKoM ypoBne upo0ecclloH€trlbnofi no4roroBKl4.

B ra.recrBe 3aMerraHr4-f, rro pa6ore cneAyer orMerkrrb, qro Ilerecoo6puBHo 6rrro
paccMorperb Bo3MoxHocrb ycoBepmeHcrBoBaHr4r KoHcrpyrquft BepxHero crpoeHut
rryTv\ HarrplrMep, coBMecTHoe rrpkrMeHeHr4e y[pyrr4x MaTepkr€InoB B 3oHe penbcoBofo

ocHoBaHuJI coBMecrHo c no.IIufIaJrbHbIM.

C.uerasnoe 3aMeqaHure He cHLrx(aer o6rqee rroJIo)KLITeJIbHoe BrIeqarJIeHkIe o

rrpoAenaHnofi anroponr pa6ore.

,{uccepmqLroHHar pa6ora rpeAcraBr-rer co6ofi 3aBeplueHHyrc Haf{Ho-
r4ccJreAoBarenbcKyro pa6ory Ha aKTyanbHylo reMy, rloJr)ruIeHHbre pe3ynbrarbl I{Meer

npaKTr4qecKyro 3HaquMocm, a e€ aBTop -fop4eee AHroH BraAIaunpoBLtrl3acnyxolBaer

rrpucy)KAeHr4fl eMy yqeHolr cTerreHn KaHALTAaTa TexHLlqecKpIX HayK IIo c[eIIkl€LIIbHocTLI

2.9.2. XeresHoAopoxubrfi nym, r43brcKa vre u [poeKTlrpoBaHple )KeJIe3HbIX Aopor
(rexnuvecKLre nayrn).

Kauxun Hzronafi BraquruzpoBlltl,
KaHALT AaT TeXHLrr{e CKLIX HayK rro CIIeqU aTIbHOCTI4

05.22.06 XeresHoAopoxublfi nyrr, u3blcKaHrre LI

rrpoeKrr4poBaHr4e xeJre3Hbrx Aopof ,

Haqamnnr 3rcunyararlrroHHo-TexHoJlorllrlecKoro
yrrpaBneHur,,{enapraM eHTa 3Kcurlyar ar\uvr

AO <CropocrHbre Marucrparlu))
/ H.B. Kauxun

//>> nonfipt
AO <CropocrHbre Marl,Icrp€rnu)
107078, Poccux, r. Mocrna,
yn. Maruu lloprrnaenotrt, p,.34,
6nox 1, er. 16
ret.*7 495789 98 70.
e-mail : nik_k 1 98 | @mail.ru

-f,, Karrrxun Hurorafi Br44uulrpoBrrq, AiIIo cornaclle Ha IIepcoHtIJIbHbrx

AaHHbrx, coAepxzrrl[xcr B HacTorrrleM oT3brBe, B Ao ArrcceprarlI,Ir4
f opAeen a Anro na B ragunaupoBrlqa, v ux 4aJrbnefi ruyro

H.B. Karurvn
foAa

iloan4gblarrrKr,rHa H. B. ranepxro

ragponoft u coqrraJrbHofi nonnrnxra

I4.B. Turr,ro$eenaI
foAa







OT3bIB
Ha aBropeSep ar Ar4ccepraqnz f op4eena Anrona BraAI{MupoBI{rra

<<Paspa6orKa KprrreprreB nrr6opa rapaMerpoB BepxHero crpoeHrq rlyrlt B

ToHHerqx, c yqeroM rrx nu6posarqnrHofi Qynrcqnn>>

Ha colrcKaHLre yveHofi crerreHr{ KaHAuAara rexHlIqecKllx HayK rlo cnelln€ulbHocrLl

2.9.2. XeleguoAopoxrHbrft uyru, r,r3brcKaHLre 14 npoeKrr{poBaHl{e xeJIe3HbIX Aopor

Illzpoxufi cneKTp oKcrrnyararluoHHbrx xapaKTepucrl{K .qeficrBylorlnx
roHselefi, ux yHr{KutrrbHbre oco6eHHocrrr B3arrMoAeficrnut noABrI}KHoro cocraBa I{

x(ene3HoAopoxrHoro rroJrorHa B ToHHeJrrx, o6ycroBJIZBalor neo6xoAuMocrb

paspa6orKLr Kpr4TeprreB err6opa KaK rkrrra BepxHero crpoeHllr rryTLr (aanee BCII) n

TOHHeJT{X, TaK r4 rrapaMerpoB KoHcTpyKIII4I4.

Hecuorp fl, Ha ne6onruryrc nporrx{eHHocrb rosserefi or o6ulefi AnI4HbI

)r{eJre3HoAopoxcbrx uyrefi o6ulero rroJrb3oBaHvrfl, oHvI .aBrlf,rorcf, coopyxeHvIflMr4,

Koropbre MoryT orpaHr4rrr4Barb nponycKHyro u npoBo3lryrc cuoco6nocrr KaK

orAeJrbHbrx yqacrKoB rryrrr, TaK r{ HarrpaBneHurr B rlenoM. B ronHeltx 3Har{kITeJIbHo

cJroxHee rrpoBoAlrrb peMoHTHbIe paoorbl.

Bce sro rpe6yer rlqarenbHoro noAXoAa K nrr6opy KoHcrpyKqun BCII c

TOqKLT 3peHr4r ee HaAe)KHOCTLT, AOJrfOBeqHOCTr4 rr MLrHUMarrbHbIX 3aTpar Ha TeKyIIIee

o6cnyxr,rBaHlre.

Coucrarerev rpoBeAeH aH€urLr3 cyrqecrByloulLlx roHcrpyrqrafi BCII B

ToHHeJrrx lr BbrrroJrHeHa HX KJraccuQur<aqz.f,, rrpoBeAds anarla3 AuHaMLIrIecKux

Harpy3oK Ha x{ene3HoAopoxnrrfi rryrb B ToHHeJrrx, a raK)Ke paccMorpeHbl

MareMarl4rlecKr4e MoAenrr B3alrMoAeitcrr,ufl, tryrvr v rroABl{x(Horo cocraBa !.nfl

llpu pa6ore

AOOpOCOBeCTHbTM

pEnrlrqHbrx rlrrroB KoHcrpyKqzfi nepxHero crpoeHlr.f, ryrl{ (BCII) B roHHeJItx,

orrpeAeneHo Hanpf,xeuno-AeQopvrrapoBaHHoe cocrorHl4e grl4x KoHcrpyKtlufi, npu
MOAeIUpOBaHULT.

HaA Arrccepraqlaefi aBrop npotBlln ce6s, 3penblM

I4ccJIeAoBareJIeM, cnoco6grtlr,t rlerKo orlpeAenl4Tb

t4

u

cSopvrynr{poBarb rlenb Lr 3ap.a'tr4 LrccJreAoBaHufl. floryuennue coLIcKareJIeM

TeopeTUrIecKLIe 14 npaKTprirecKze pe3ynbrarbl rIo3BoJUIIor cAenarb BbIBoA o nrrcorofi
aBTopa, cuoco6uoro rny6orco ocMbIcJII4Barb, aHanu3upoBarbrcnanuSuraqlau

[pe.{MeT I,ICcneAoBaHvIfl.14 yCneIxHO IIpuMeHtTb MaTeMaTZqeCKpIe MeToAbI peIxeHLIt

[ocraBJreHHbrx 3aqa-t, rpaMorHo o6pa6amrBarb Lr krHTepnperl{poBarb noflyqeHHble

pe3ynbrarbr, LrcrroJrb3y.rr coBpeMeHHbIe MeroAbI o6pa6orxll AaHHIIX.

Brrnoczurre cor4cKareJreM ocHoBHbre rroJro)KeHIat ApIccepralll4oHHoro

HccneAoBaHvrfl. BbrrroJrHeHbr c [pLrMeHeHLreM aupo6upoBaHHblx MeroAoB vr He

Bbr3brBaror HV KaKLrx counenufi .

flo rercry anropeQepara r{Merorcr He3Harrr,rreJrbHble oreqarKll, a raKxe

HMCK)TC' 3AMCqAHI4JI:



- He tcHo, yqLlTbIB€IIr JII{ aBTOp BIrIdflHLre pa3nUrIHbIX TLIITOB peJIbCOBbIX

cKpelJreHr4fi, Lrx cTaTr4qecKyro pr Ar{HaMuqecKyro xecTKocTb Ha faIueHLIe

en6pa:qufi,?

- paccMaTpvrBaJr rrvr aBTop Brrlr[flIJvre xecTKocTI,I y[pyfl4x SJIeMeHToB B

KoHcrpyKr\Lrflx EKII c 6rorauvr rurra LVT, x{ecrKocrl,I MaroB cl4creM ((Macca-

upyxuHa) Ha napaMerpbr Yu6paryuu?

,{annrre 3aMerraHr{r He cHrDKaror qeHHocrl4 AllccepraIlzonnofi pa6oru.

flpe4cranreHHas Ar4ccepraqra.a fop4eesa AHrona BraArIMI,IpoBI4qa Ha corrcKaHl{e

y.renofi CTCIIEHI4 KaHAAAaTa

pa6orofi,rcnarruQuxaqnonnoft Koroparr coorBercrByer rpe6onanuru rr. 9

flolroxenuq o lpr4cynqeHvrv yqeHbrx creueuefr, a ee aBTop 3acJlyxelBaer

npv cy)r(A eHLrfl yueuofr crerreHlr Karr4unura rexHraqecKLTx HayK no cnelll{€ulbHocrkI

2.9.2. XeresHoAopo)KHbrfi uyru, Lr3brcKaHue u [poeKTupoBaHue xeJIe3HbIX Aopor.

,{upercrop rro c[erlr4€rrrbHbrM rrporpaMManr AO (E3T),
KaHAr4AaT TeXHI{TIeCKLIX HayK

no cnerlr4€LrrbHocrlr 05 .22.06 - <<XeresHoAopox{nrrfi rrytu,

rr3brcKaHl4e 14 rrpoeKTr{poBaHr{e xeJIe3HbIX Aopof),
107078, r. Mocxsa,,yn. Honas EacN{aHna.s,912-4, crpoenue 6,

TeneQoH: +7 (495) 663-Il-33
SrercrpoHHa-f, rtoqra:
reception@beteltrans.ru

JIe6 eAee Anexcefi BraAraIuupoBl4tl

TEXHPIIIECKLIX HAYK flBrrfl,eTcfl. HayqHo-

/3 ,-"8 2oz4

o/6



OT3bIB

Ha aBropeQepar fop4eena Anrona Bna4urvrupoBrrqa Ha reMy:

<<Parpa6orKa Kpr.rrepr{eB nrrOopa [apaMerpoB BepxHero crpoeHrrfl rryrrr B
ToHHerqx, c yqeroM rrx nudporarqnrnoft Qynnqnn>

rrpeAcTaBneHHorr Ha coucKaHr4e yqeHou cTerreHv KaHAuAaTa TexHlrqecKLlx HayK

IIo cllerlr4ulrrbHocTrr

2.9.2. <<XenesnoAopo)KHrrfi nyrr, [3brcKaH[e u [poeKTrrpoBaHrre x(ene3Hbrx Aopor)

Cnnxenue nu6paquoHHbrx eosAeficrslrfi Ha g eMeHTbr rroApenbcoBoro

ocHoBaHlr.f, u o64enry xene3HoAopoxffioro roHHeJrr flBrflercs. naxnofi saAa'reir.

E4znz.rHrrfi orras BepxHero crpoeHr{.rr nyrrr Mox(er crarb rrperurrcrBrreM u HaHecrr{

3HaqureJlrHufi yuep6, o6ycnorneHnrrfi AJrrrenbHofi ocranosrofi ABLrx(eHur rroe3AoB

v 3aTpaTaMrr Ha peMoHT.

I4z-zaoco6oro xapaKTepa B3auMoAeficrnuq KoJreca c penbcoM, roroprrfi Bbr3BaH

IIOBbIIIIeHHOII )KeCTKOCTbK) fryTpl, qTO, B CBOrO OqepeAb, OrrpeAenf,eT pOCT Br1IOparIkrLr

upu [poxoAe rloe3Aa, cpoK cnyx6rr 3JIeMeHTon BCfI B ToHHeJrrx, KaK rrpaBuJro,

MeHbrue, qeM Ha orKpbITbIX yqacrKax. Hau6onee paclpocrpaHeHHbrM rroAXoAoM K

pelxeHr4lo 4annofi npo6neurr vBJrrK)Tc.[ MeroAhr MoAeJr[poBanvrfl.. Ho Ans [poBepKr4

AOCTOBepHOCTLT MOAeneU I1'.rVr 3aBeprIeHur qnCJreHHbrX paCqeTOB pelllarcqee

3HaqeHLIe UMeeT HaXO)KAeHr4e T4CXOAHbTX [apaMeTpOB, BHeApreMbrX B MOAeJrb, qTO

6rrno ycleruHo peaJru3oBaHo B HayqHoM rrccneAoBannvr corrcKareJrr.

Onpe4eneHHbre collcKareneM napaMerpbr no3BoJrrrJrv a4anrvrpoBarb Lr3BecrHbre

MoAen[ B3allMoAeitcrsus. rIoABLrx(Horo cocraBa Anfl pacvdra KoHcrpyKqnfi lyru n

ToHHeJIe c prurnqHbrMrr gJreMeHTaMr4 uz6posarqvrrbr, a BbrrroJrHeHHbre HarypHbre

I43MepeHLIt B TOHHeJI.flX C piL3ILrqHbrMr4 KOHCTpyKTIWLMVT rrO3BOJrrrJrUr BbrrrOJrHLrTb

BanuAaIILtn MareMarl4qecK[x uoAenefi v [peAno)Krrrb qlrcJreHHbre 3HaqeHu.f,

Kpr,rrepues no nrr6opy KoHcrpyKrIeM rryrtr B ToHHeJre.

OQoprvueHlre aBrope(pepara BbIrIoJIHeHo B coorBercrBnv c rpe6onanarflMvr,

rrp eAbqBnreMhrMlr K At4 c c epTarlnoHHbrM paooTaM.

B raqecrBe 3aMeqanzfi uo anrope(fepary xoreJrocb 6u oruerr4rb cneAyroqve:

l. He sceH au6op roHnenefi, rpzBeAeHHbrx n ra6nuqe J\b2 anrope$epara.



2

2. I4s nrr6pannrrx ronHeneil BbrAeJurercr farapuncrcufi ToHHerb

(aryxnyrurrfi), roropufi gKcrlJlyarvpyercs,Ha rraccax(upcrofi rr Hvrv\ a raKxe B qepre

ropoAa, Ha rcoroprrfi oKa3brBaercf, Brrvrflrline He roJrbKo x(ene3HoAopoxHrrft

loABrDKHofi cocrae, a raKr(e asrolao6znrnrrfi TpaHcrropr, B aBTopeQepare o6 grou ne

oTMeqeHo.

3. Pzcynorc 2 cocrour rI3 Tpex pa3Hbrx pucyHKoB, Koropbre He o6osHaqeHbr B

rroAprrcyHo.rHofi rroAnucu.

Brr.aereHHrre 3aMeqaHllf, He nMelor rrprrHrlnnr4ilrrbHoro xapaKTepa v He

cHl4x(alor 3HaqLIMocrI4 [onyqeHHbrx pe3ynbraron. ,{zcceprarluoHyas pa6ora uMeer

HayqHylo HoBlI3Hy, a lonyqeHHbre pe3yJrbrarbr - [paKTlrqecKyro 3HaqlrMocrb 14

peallt3oBaHhl B KoHKperHbrx peKoMeHAarILt.{x. B qenoM AlrcceprarllroHHar pa6ora

colIcKareJUI A.B. fopAeera coorBercrByer rpe6oranu.rna BAK, a corrcKareJrb

3acnyxrrlBaer [pI4cy)KAenvrfl yueHofi crerreHLr Kan4vr4uta rexHr4qecKr4x HayK rro

creUzuulbHocrLl 2.9.2. XenesHo4opoxnufi rlyrb, t43brcKaHue v [poeKT[poBaH[e

x(eJre3Hbrx Aopor.

l[anerrro Krapznn B-f,.recraeoB]rq
K.T.H IIO CUeIIIItUIbHOCTII

2.9 .2. XenesHoAopo)KHbrfi nyrr, u3brcKaHr4e Lr

rrpoeKTupoBaHv e )r(eJle3Hhrx Aopor,
Pyrono4nrenb orAena {uQpoBbrx perueleuit Als
OOO <Anropvru C>>

OOO <Anropvrrvr C>>

6200 I 4, CnepAnoncrcax o6lacrr,
r. Erarepun6ypr, rp-Kr JIeHuna, crp. 8
ren. +7
e-mail:

f,, Illanerrxo Kzpr,rnn Bs.{ecrasoskrrr, Azlro conrac}re Ha BxrroqeH
B HaCTOrrqeM OT3brBe, B AOKyMeHTbI, CBT3aHHEIe C

It Lrx AilJrbHefintyto o6pa6orry,

K.B. saeeprrc

Al{peKropa no uepcoHrurj/

E.A. f anprureHro-fopoureBcKru

2024r.

K.B. IllauerbKo

2024 ro.rra

AaHHbrx,
n fop4eena Arnona

i K.B. L[auerrro

(e01) 570-81-88,

/^\
(-) /
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