OT3bIB

Ha aBTOpedepar aucceprauun Kpacnosa Oirera I'ennagbeBuya
«IIpornosupoBanue m3noca u KOHTAKTHO-YCTAJIOCTHOI IIOBPEKIAEMOCTH PeJIbCOB
ISl yCJI0BHI HHTEHCH(DHKAIMHE IPY30BOro ABHKEHHSD), NIPEACTABICHHYI0 HA COHCKAHNE
Y4€HOIi CTeNeHH J0KTOPA TEXHHIECKHX HayK o crenuansHocTH 2.9.2. XKenesnoaopoxnsiii
NyThb, HIBICKAHME, IPOCKTHPOBAHHE JKeJe3HBIX T0POr

AKTYanbHOCTb TeMBI TUCCEPTALIH OIPENEIIAETCA IBYMS KIIFOYEBBIMM [TOKA3aTEISIMHU:

- CHIOKHBIM COYCTAHUEM /IBYX KIFOYEBBIX MEXaHH3MOB TOBPEKAAEMOCTH penbCoB (M3HOC
U YCTaJIOCTh);

- HCIPEPBIBHBIM MOBBIIIEHHEM 3KCILTYaTallHOHHOM HATPYKEHHOCTH H MOBPEXIAEMOCTH
PEIIBCOB 32 CHET YBEIMYCHHS OCEBBIX HATPY30K H CKOPOCTEH IBHIMKEHMUSL.

B Takoif mocramoske sta npobiieMa MMEET HE TOJBKO GoJbIIyI0  BpeMeHHYIO
AHATENBHOCTD, HAYHHAS C IIEPBBIX CTalWil Pa3BUTHS KEJIC3HOJIOPOXKHOIO TPAHCIIOPTa, HO U BCE
BO3pacTaiomue TpeOOBaHMA K IVIYOWHE HAYYHBIX MCCIEIOBAHUN U s dexTuBHOCTH
IpeTaraéMpIX pemenui. B stom nnawe muccepramms O.T. Kpacuosa Hecomuenno npuramexut
K 9HCITy KITFOYEBBIX B HALIEH U 3apy0eixHON HAYIHO-TeXHUUIECKIX pa3paboTox.

Hayunas HOBM3HA TIpefcTaBiIseMEIX Ha 3alIUTY Pe3yIbTaToOB COCTOHMT BO BKIIFOUEHHH B
KJIaCCHIECKHE HCCIICA0BAHMS INTyOOKHX TEOPETHIECKHX OCHOB TEOPHH nedopmupoBanus, n3HoCa,
HOBPEXICHUS M PaspyLICHUs COBPEMEHHBIX METOOB CHCTEMHOIO aHATH3A POJIH OTIpeeNsIOIuX
(aKkTOpoB  KOHTAKTHO-YCTAIOCTHOM [IPOYHOCTH ¥ JIOJTOBEYHOCTH aHAIUTUYECKUMH U
UHCICHHBIMM  METOAAMM MEXaHHKH JedopMHpyeMoro Teeproro Ttema. Ha Beex CTamusX
BBIIIOTHEHHBIX HCCIIEIOBAHHH 1 pa3paboToK aBTOp (GOKYCHPOBAI CBOE BHHMAHHE HA HAHGOMee
OMACHBIX 30HAaX KOHTAKTHOTO B3aUMOJEHCTBMS Kojieca M penbca. K OCHOBHEIM 5iIEMEHTAM
Hay9IHO HOBH3HBI MOXHO OTHECTH IIOJIy9eHHBIE H 0G0CHOBAHHEIE KOIMYECTBEHHES bysKIMYA 1
BBIDKCHHS /Ul HHTETPATBHOM OLEHKH CYMMAapHO#M MOBPEXIAEMOCTH 33 CHET MeHCTBHS MICCTH
Pa3AeIbHBIX (HAaKTOB KOHCTPYKIMOHHOIO, TEXHOJIOIHUYECKOTO H 9KCIUTYaTaIlMOHHOTO XapakTepa
(oceBBIe HArpy3KH, IPOXOTBHBIH IPOGHHITE IIyTH, THII ¥ NCPHOJNYHOCTh CMa3KH, HEMOTAIICHHOE
YCKOPCHHE, NPOMEKYTOYHOE PEIbCOBOC CKDEIUIEHHE, TEeMIEPAaTypHO-BPEMEHHBIE CE30HHBIC
YCIOBHS).

3acmyX1UBalOT BHUMAHUS IPEIIOKEHHBIE U anpoOHpoBaHHBIE ABTOPOM e OpPMAIIHOHHBIE
KPHUTEpUH U MOCTPOCHHUSA €OUHON KPHUBOH IMKIMYECKOH MOJTOBEYHOCTH C Y4ETOM CIJIOKHOTO
HaIPsKEHHO-1e()OPMHPOBAHHOIO COCTOSIHHS B 30HE KOHTAKTA.

C mpakTHYecKod TOYKHM 3peHMs 3HAYHMBIMH B aBTOpedepare SBISAIOTCS OpPHEHTALMS
HAYUHBIX pe3ybTaTOB Ha KOHKPETHBIC 1APAMETPbI B YCITOBUS SKCILTYaTAIIUH JKEJIe3HOMOPOKHEIX
PEIILCOB CO CBOMMM OCOOCHHOCTSIMH TIO COCTaBY M CBOHMCTBAM KOHCTDPYKIMOHHBIX PETBCOBBIX
CTaneil, 1o cmoco6aM TEXHOIOrMYECKOro MPOM3BOACTBA PEBECOB U TIPOBEICHUIO
AHATHOCTHYCCKHX ¥ PEMOHTHO-BOCCTAHOBHTENBHBIX MEPONPHSTHN Ha PA3IMUHBIX CTAHSX
KUSHEHHOTO  [HMKJA pPeTbcoB. ITO CIOCOGCTBOBANO pa3spaboTKe KOHKPETHBIX HAy9HO-
METONMICCKUX ~ PEKOMEHIANMH, HANPABIEHHBIX HA IOBHIIICHHE WHTCHCHGHKANMH U
3} GEKTHBHOCTH IBHKEHHS XKeTEe3HOIOPOKHOIO TPAHCIIOPTA.

JloCTOBEpHOCTE M 0GOCHOBAHHOCT OBIIEr0 3aKIIOYEHHS W BHIBOJOB IO IccepTaniu
00yCIIOBITEHbl  HMCIIONB30BAHMEM —AHATHTHYECKOrO, YHMCICHHOTO W 9KCIIEPUMEHTAIIBHOTO



MOZC/IMPOBAHHS MPH IIOCTAHOBKE M PEIICHAH 3a/[aY O PEaIbHON HATPYKEHHOCTH penbcoB, 00
OTIPEACICHAH JIOKATIbHOTO HANPSIKCHHO-Ae(OPMUPOBAHHOTO COCTOSIHHUS, O KpHTEpHabHOM Oase
MIOBPEX/IaEMOCTH, H3HOCE ¥ Pa3pyIIEHHH.

Odopmnenne aBTOpedepaTa, IpencTaBieHHe B HeM BCEX COCTaBJLIIOIINX, CTPYKTypa
AUCCEPTALMH, TEKCT, HUIIOCTPALUY IIPOBE/ICHE! Ha XOPOLIEM YPOBHE.

Io aBTopedepary MOXKHO BEICKa3aTh psix 3aMedanmyii:

- B COBPCMCHHBIX  HCCJICJOBAHHAX  KOHTAKTHO-YCTAIOCTHOM  MOBPEKIAEMOCTH
HCTIONB3YIOTCS NPSIMBIC M 00pAaTHBIE PELIEHNS OTACIBHEIX 337184 H3HOCA H YCTATOCTH ¢ BBEICHIEM
(YHKUMI B3aHMOBIIHSHKS; 3TOT BOTIPOC B IIPAMOM BHJIE @BTOPOM HE 3aTPOHYT, YTO HE MO3BOJISIET
AaTh OLCHKY 3HAYMMOCTH TOTO HANPABJICHUS NEPCIIEKTUBHBIX HCCIICIOBAHMI;

- 0a30BblE TapaMeTpsl KOHTaKTHO-YCTAIOCTHOM MOBPEIKAAEMOCTH PENIbCOB  JTOJKHBI
BJUATE Ha pCANbHYIO IMHAMHKY SKCIUIyaTalldOHHOM HArpy)XeHHOCTH B OTTACHBIX 30HAX IBHIKCHHS
(KpUBOTMHEHHEIE H HAKIOHHBIE YYACTKH) U IIPH BapHaliX KITMMATHYECKHX TEMIIEPATyp; OCTAETCS
HEACHBIM BOTIPOC O BHOCHMBIX B PAacyeT [IOTPEIIHOCTSX HeydyeTa 3T0ro (akTopa;

- TIpH OLEHKAX pONM SKBUBAJCHTHBIX HANPSDKEHHH 1O TPETbeW W 4YeTBEPTOM TEOPHSIM
[IPOTHOCTH B ABHOM BHJC HE y4TCHA 3aBHCHMOCTb AMIUTUTY] MOBPEKIAIOMMX HAPSDKEHMH OT
3HaKa IEPBBIX I'IABHBIX HAIPSKEHUH, YTO yBEIUIMBACT HEONPEAENEHHOCTh PACUETOB;

- B PacueTHOH oneHke 5p(eKTOB Ierpajaudd aBTOp OrpaHHUHICS OMIAPUYECKHUMU
KO3 QUUMeHTaMH BIUAHHUA 110 BBIPAXEHHIO (6.5), XOTS 110 BBIPaXXEHHUIO (4.1) 5T0 MOKHO OBLIO
JeNaTh NPAMBIM y4ETOM BPEMEHHOIO (hakTopa.

OTH 3aMeYaHusl He H3MEHSIOT OGIIYIO MOOKUTENLHYIO OLIEHKY JAUCCEPTAIIUH.

Obmee 3axmoueHne 1o aBTOpedepaTy CBOAUTCS K MOIOKHTEIHHON OLEHKE paboTeI
«lIpornosupoBanue H3HOCA M KOHTAKTHO-YCTATOCTHOM MOBPEKIAEMOCTH PENBCOB IS YCIOBHH
MHTCHCH(UKAIMY TPY30BOTO IBIXKCHHS» 10 BCEM KOMIIOHEHTaM TpeboBanuit BAK k
AuccepTalMaM (Hay4Has HOBH3HA, MPAKTHYECKAs 3HAYMMOCTB, COOTBETCTBHE CIELHATBHOCTH,
YPOBEHB OIyOIMKOBAHHOCTH) I10 CrienuansHocTy 2.9.2, a ed aBTop Kpacuos Oner I'ennanpeBuy
3aCily)KMBACT MPUCYXHACHHS YICHON CTENEHH JOKTOPA TEXHHYECKHUX HAYK.

Yiren-xoppecnonnesT PAH, IOKTOp TeXHHUECKUX HAYK, npodeccop
TNIaBHBIA HaYYHBIA COTPYAHAK VIHCTHTYTa MamuHOBeneHus uM. A.A. Braronpasosa

Poccuiickoli akageMun HAyK %’%ZL? Maxyros Hukomnaii Aunpeesay

101990 Mocksa, M. XaputonseBckuii ep., 1om 4, UMAIIl PAH

Maxyros Huxona#i AEnpeeBndy, JOKTOp TEXHHUYECKHX HayK 110 creruansroctu 01.02.06.
Ten.: 8(985) 780-39-07
E-mail: kei51@mail.ru
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OTKphITOC AKUHOHEPHOE 00111eCTBO
«YPAJIBCKHUM HHCTUTYT METAJLJIOB»

620219 r. Exarepundypr. I'CI1 174, yn. 'arapuna, 14.
Ten.: (343) 374-03-91, ¢akc: (343) 374-14-33, e-mail: uimdural.ru
www.uim-stavan.ru

OT3bIB

Ha aBropedepat aucceprauud KpacuoBa Ouera I'ennaabeBuua «IlporHosmpoBanue
HM3HOCA M KOHTAKTHO-YCTAJOCTHOH TIOBPEKIAE€MOCTH PeJbCOB /IS YCJIOBHH
HHTeHCHPHKALUHH TIPY30BOr0 ABH/KEHHS», TPEJACTABICHHON Ha COMCKaHWe Y4YEHOM
CTEIEeHH JIOKTOpa TeXHUYECKUX HayK Mo crienraibHocT 2.9.2. JKene3HoaopoKHbIN MyTh,
U3bICKAHUE, TIPOEKTHPOBAHHE HKEJe3HbIX JJOpOT

Ha poccuiickux ene3Hblx A0porax NpoUCXOAMT BHEAPEHHE MOJBHKHOTO COCTaBa C
MOBBILLICHHBIMA OCEBbIMH HArpy3kamu, 4YTO TMO3BOJSET YBEIUYMBATH WX MPOBO3HYIO
cnocobHocTh.  MHTeHcupUKaumsi rpy30BOro JIBUKEHHUS NPUBOJUT K  YBEIMUYEHUIO
KojnmyecTBa JeQeKTHbIX pesibcoB. ONbIT JKCrayatauuu peibcoB MHOM 100 M
npousBoactea AO «EBPA3 3CMK» u I[IAO «YMK» noka3an, 4ro eXKeroHo
npousBoauTcs u3bAtHe Oonee 140 Teic. penbcoB. Ilpy 3TOM OCHOBHBIMH TNPUYMHAMH
U3BATHA PEIIbCOB SBIISIFOTCS Ae(QeKTbl KOHTaKTHON yctanocTu (49,6 %) 1 O0KOBOM M3HOC
(21,4%). B cBa3u ¢ otuM npoOiema ycCTaHOBIEHHUs (PAKTOPOB, OMpeAesIsiFOIINX
MHTEHCUBHOCTb 00pa30BaHusl 3TUX Je(eKToB, U pa3paboTKa METOA0B MPOrHO3UPOBAHUS
M3HOCA U KOHTAKTHO-YCTATOCTHOMH /I0JIFOBEYHOCTH PEJILCOB SIBIISIETCS] AKTYalbHOM.

Hayunasi HOBM3HA AMCCepTAIMK 3aKJII0OUAeTCs B CIIEAYIOLIEM:

— pa3paboTaHbl HOBbIE MOAXO/Abl K IMPOTHO3UPOBAHUIO KOJIMYECTBEHHBIX 3HAYEHMM
OOKOBOrO M BEpPTUKAIbHOTO  M3HOCA  PENbCOB,  MO3BOJISIIOLIME  YUUTHIBATh
NPOCTPAaHCTBEHHbIE KOJeOaHUS BaroHa, 30Hbl CKOJILKEHHUS U KaueHUs HA MATHE KOHTAKTa,
PEeKUMBbl YMEPEHHOI0 U HHTEHCUBHOTO W3HOCA;

— YCTAHOBIIEHbl COOTHOLICHHS MHTEHCUBHOCTH M3HOCA PEJIbCOB Pa3HbIX KATEropuii
Ka4yecTBa;

—  pazpaborana MeTO/IhKa [MPOTrHO3UPOBAHUS KOHTaKTHO-YCTaJIOCTHOM
[OBPEXKIAEMOCTH  [MOBEPXHOCTH KaTaHWsl pesibCcOB 0 00pa3oBaHUsi TpELUWH C
UCIIONb30BaHUEM Je(opMallMoHHON Mozenu bpayna — Mumnepa u ¢ y4eToMm aerpajanuu
MEXaHWYECKHUX CBOMCTB MMOBEPXHOCTH KaTaHUS PElIbCOB OT MPOITYIIEHHOIO TOHHAXA,;

— BIEPBBIE JUISI POCCUUCKUX JKEJIE3HbIX JIOPOr0 YCTAHOBIEHBI 3aKOHOMEPHOCTH
TEXHOJOruU (ppe3epoBaHuUsl pesibCoB B MyTH IPU pernpouiIMpoBaHUM TOJIOBKH pelbca U
YAQI€HUH KOHTAKTHO-YCTaJIOCTHBIX MOBPEKIEHUH.

PaGora uMmeerT 3HAYUTENbHYIO TEOPETHYECKYI0 W NPAKTUYECKYIO 3HAYUMOCTb.
Paszpabotanbl «HopMaTuBBl HMHTEHCHMBHOCTHM H3HOCA pPeElIbCOB pa3HbIX KaTEropui
Ka4yecTsa», MeETO/JMKAa TMPOTHO3MPOBAHUS W3HOCA PeIbCOB Ul pPasHbIX YCIOBUH
3KCIUJIyaTallMd M TMporpamma Jiisi MPOrHO3MPOBAaHMS HW3HOCA pPElbCOB HAa OCHOBAaHWH
pa3zpabotaHHoil Metoauku. OnpejeneHbl CcTAaTUCTUUYECKHE MapaMeTpbl pacrpeiesieHUH
BEPTUKAJIbHBIX U OOKOBBIX CUII OT Pa3HbIX THUIOB MOJBUXKHOIO COCTaBa, B TOM 4YUCie C
MOBBILIEHHBIMU OCEBbIMU Harpy3kaMu. Pa3paboTaHo ¥ M3roTOBJIEHO YCTPOHCTBO s
OLIEHKHM pacrpeeeHusi TOYeK KOHTaKTa KoJjieca ¢ pelibCOM I10 MONEepeyHOMY CEUYEHHIO ¢
Y4ETOM HU3BHIIUCTON TPACKTOPHH JABUKEHMS KOJIECHBIX Map.



JIOCTOBEPHOCTH MONYYEHHBIX Pe3ysbTaToB obecrieunBaercs 60AbLIMM 00bEMOM
JIaHHBIX, TOJYYEHHBIX C HCIIOJB30BAaHUEM anpOOHPOBAHHBIX CIIOCOOOB HCCIIEIOBAHMS,
OBIIENPU3HAHHBIX NPOrPaMMHBIX KOMILIEKCOB U ycrtaHoBiaeHHbiX B ['OCTax meTo/10B
IKCIMEePUMEHTAJIbHBIX UCCIIEIOBAHUM.

Marepuanbl 1MCCEPTALMOHHON pabOTHl B MOMHOM Mepe H3JI0KEeHbl B INEYaTHBIX
paboTax, B TOM 4HCJIE B )KypHaJax, pekoMeH0oBaHHbIX BAK.

[To pabGote MOryT ObITh C/I€/IaHbl CIEAYIOIIHE 3aMEYaHUs:

- B SKCIUIyaTalM¥d Ha M3HOC PEbCOB OOBIYHO OJHOBPEMEHHO BIHAIOT HECKOJIBKO
(GakTopoB; cienyeT MOSCHUTH, Kakhe (aKTOpbl yYTeHbl MPH CPABHUTEIbHOM aHajIn3e
M3HOCOCTOMKOCTH PENIbCOB Pa3HbIX KATEropui KayecTBa M KaKWM METO/IOM BBINOIHSAJICS
CpaBHUTEJbHBIM aHAJIN3;

- B Mpollecce B3aUMOAEHCTBHUS KOJeC C PpejbCaMH OIHOBPEMEHHO [POUCXOAST
MPOLIECChl M3HOCA M KOHTAKTHOM YCTAllOCTH; W3 cozepkaHHs aBTopedepara He MOHATHO,
YUMTBIBAIMCH JIM TPOLECCHl M3HOCA MPH MPOrHO3MPOBAHMH KOHTAKTHO- YCTalOCTHOH
MIOBPEXKAAEMOCTH.

VKkazaHHble 3aMeuaHusl He CHIKAIOT oOiiei 3HaunmMocti padotel Kpacnosa O.I.u
€e TIOJIOKUTENIbHON OLIEHKH.

ABropedepaT MO3BONSAET 3aKIIOYMTb, YTO JMCCEPTAlMs  MPeACTaBiseT Cco0oii
3aKOHYEHHYIO HAy4HO-KBAIM(HUKAMOHHYI0 paboTy M COOTBETCTBYET TpeboBaHHsM 1.9
«[TonokeHUss O TPUCYXKIAEHWU YueHbIX cTeneHed», a ee asrop, Kpachwos Ouer
["eHHabeBUY, 3aCIy)KUBAeT MPUCYKAEHUS YUYEHOHW CTEINEHH JOKTOpa TEXHHUYECKHUX HayK
no cnenuansHocTH 2.9.2 JKene3HOAOPOXKHBIM MyTh, HW3BICKAHHUE, MPOEKTHPOBAHUE
AKCJIC3HBIX JOPOT.

Hayunbiii pykoBoauTelb AKIIHOHEPHOTrO 00LIeCTBAa «Y palbCKUil HHCTUTYT METajlloB»
(AO «YUM»), npodeccop, JOKTOp TEXHUYECKUX HaykK, akaneMuk PAH

Cwmupnaos Jleonu AnapeeBuy

16.02 — MeTanayprus, YepHuIX, LBETHLIX W PEKUX METAILIOB )

KaHM/IAT TEXHUYECKUX HAayK, CTapLUNi Hay4HbIi COTPYIHHK

05.10.2022 r. / s CenerkoB Anekcanap UruarbeBuy

Poccus. 620062, r. Exatepunbypr, yn. larapuna, 14, AO "Vpasibekuit uuetutyT metanios” (AO "YHUM"),




OT3bIB
Ha aBropedepar aucceprauumu KpachoBa Ogaera TIennagbeBuua
«lIporHo3upoBaHie U3HOCA M KOHTAKTHO-YCTATOCTHOMN MOBPEXK/IAEMOCTH PETbCOB
MUl YCJIOBUH WHTCHCH(MHUKAIMM IPYy30BOr0 IBIKEHHA», IMPEJICTABIEHHYIO Ha
COMCKaHHe YY€HOW CTEleHH AOKTOPA TeXHHYECKHX HAYK MO CHelHAIbHOCTH
2.9.2. 7Kene3HONOPOXKHBIH INYyThb, H3BICKAHHME, MPOEKTHPOBAHHE IKEJIE3HBIX

Aopor

B ycnoBusx uHTeHCHUKaLHell IPy30BOTO [BUKEHMS Ha POCCHIICKHX
JKEJIEe3HBIX JOporax BHEIAPAIOTCA TIPYy30Bble BaroHbl M JIOKOMOTHBBHI C
NOBBIIEHHBIMU OCEBBIMU Harpy3kaMu, 1oe3Ja IMOBBIIMICHHOI0 Beca W JJIUHBEL. JTO
Onpe/e/AeT IOBBILICHHOE CUIIOBOE BO3JCHCTBME HAa BCE OJJIEMEHTHl IyTH, B
OCOOEHHOCTH Ha PENbChl — CaMBIif JOPOTOCTOSINNI 3JIEMEHT BEPXHErO CTPOEHMUS
Iy TH, CPOK CITyKOBI KOTOPOTO OIpeaessieT CPOKH CITy KOBI ITyTH B L[EJIOM.

[Ipyr HeM3MEHHBIX KOHCTPYKLIUAX KOJIEC U PEbCOB, TEOMETPUH UX Mpoduneil
IPOUCXOIUT POCT KAaK HOPMAIbHBIX JaBJI€HUN, TaK U KacaTelbHbIX HAMPSIKCHUH,
4TO HMHTEHCU(UUUPYET MPOLECChl H3HOCA U 00pa3oBaHUS KOHTAKTHO —
YCTAIOCTHHIX Ne()eKTOB Ha MOBEPXHOCTU KaTaHUs pellbcoB. Bee 3T0 cTaBUT BOIpoc
pa3spabOTKM MEpeloOBBIX METOJOB pacyeTa, OCHOBAHHBIX Ha  (YHKLUSAX
NPOTHO3UPOBaHUsA. B CBA3M ¢ BBHIMEH3IOKEHHBIM AMCCEPTALMOHHYIO paboTy
Kpacuoa O.I'., nocesumieHHy0 pa3paboTKe HAy4yHO-OOOCHOBAHHLIX METOJIOB
IPOrHO3MPOBAHUSA M3HOCA U KOHTAKTHO-YCTAJOCTHOM MOBPEKIAEMOCTH PENIHCOB
I YCIIOBMM MHTEHCHM(DMKALMK TPy30BOr0 JABHIKEHHMS, MOXKHO IMPU3HATH
aKTyaJIbHOM.

Henp, 3aaun 1 HanpaB/ieHKUs UCCIIeIOBAHUI AuccepTaluuu chOpMyITHPOBAHEI
Ha OCHOBaHMU H3yYeHWs JMHAMMKU MOABIEHUSA Je(EKTOB PpENbCOB B Pa3HBIX
YCIIOBUAX SKCIUTyaTallMy, aHajiM3a paHee MpPOBeJEHHBIX MCCIeI0BaHMil M3HOCA W
KOHTaKTHOM YCTaJloCTH penbcoB. KOppeKTHOCTh HCCeoBaHMM OIpe/enseTcs
WICTIONIE30BAHUEM TIPOTPAMMHBEIX KOMILIEKCOB, IMPOIIEAIINX HEOJIHOKPATHYIO
BepUPHUKALIMIO U BATHIAIMIO - Y HUBEepcaabHBI Mexannsm», MSC Software.

Hayunas HOBM3HA amccepTanuy 3aKifo4yaercss B pa3pabOTKe CTPYKTYPHOI
CXEMBI, & TAKXKE BBIPAKEHUI 1JIA ONpezelieHnss OOKOBOIO M BEPTUKAIBHOIO H3HOCA
peIbCOB M BIEPBbIE BBEJEGHHOIO NOHATHA «0a3oBasi MHTEHCUBHOCTh HM3HOCA
penbcoBy. Mcmonp3oBaHnue Ui onpeneseHus BeJMYMH 0a30BOl MHTEHCHBHOCTH
TBEPAOTEIILHON MOJEIN IOJyBaroHa ¢ BO3MOKHOCTBIO yUeTa MpOCTPaHCTBEHHBIX
Koyie0aHuii, W3MEHEeHHUs TreoMeTpuu mpodueit KoJlec U PenbCcoB  U3-3a



U3HAINNBaHUA, YCTAHOBIIEHHE (YHKIHMOHAIBHBIX 3aBUCHMOCTEH OCHOBHBIX
(bakTOpOB, OKa3BIBAIOIIMX 3HAYMTENBHOE BIAUSHHE HA W3HOC, MO3BOJIKIIO
pa3paboTaTh MeTOAUKY IPOTHO3HPOBAHNS U3HOCA PEIBCOB,

Jst pOrHO3UpPOBaHKS TTOBEPXHOCTHONW KOHTAKTHOM YCTalOCTH pPENbCOB
BIIepBbie OOOCHOBaHAa M TpeaiokeHa Ae(GOpPMALMOHHAA MOJETs MHOTOOCHOM
ycramocTd bpayna- Munepa, ais ydera YNpodyHEHHs B YIPYroliacTHUECKOH
MOJE/IM BBEICHA OSKCIIOHEHLUAbHAs 3aBUCUMOCTh CHMIKEHHUS MEXaHUYEeCKHUX
CBOWCTB PeNIbCOBOI CTaJIM OT MPOMYIIEHHOTO TOHHAKA.

[TpakTiyeckas 3HAUMMOCTh TIOMYYEHHBIX aBTOPOM pPe3y/bTaTOB COCTOUT B
pa3paboTKe HOPMATMBOB M3HOCOCTOMKOCTH PENIbCOB  pasHbIX KaTeropwuii,
pa3paboTKe METOAMKA U IPOTrpaMMBI IPOTHO3UPOBAHKS U3HOCA PEIBCOB, 4 TAKKE B
YCTaHOBJICHHHM CTaTHCTMYECKUX [apaMeTPOB BEPTUKAIBHBIX U OOKOBBIX CHJI OT
PasHBIX TUIIOB [OABH)KHOTO COCTaBa

KpacnoBeiMm O.I'. mnpemoxkeHo paHXKUPOBaHHE IIOJBHKHONO COCTaBa I10
YPOBHSIM CUIIOBOTO BO3JIEHCTBYS HA Ty Th, pa3paboTaHbl U nepenansl Ha Kanyxckuii
3aBoj «PemmyTeMam» MeponpusATHS IO COBEPUICHCTBOBAHWIO TEXHOIOIMHU
(ppesepoBaHus peIbCOB COBEPIIEHCTBOBAHUIO KOHCTPYKIMN

OcHOBHbIE pe3ynbTaThl HAYYHOrO MCCISJOBAaHUS JOCTATOYHO IIHPOKO
JOJIOKEHBI, OOCYX/JIEHBl ¥ OJ0OpEeHBl Ha MEXIAYyHapOJHBIX U BCEPOCCHHCKUX
KOH(epeHIUsX.

M3 texcra aBTOpedepaTa MOKHO 3aKIIOUUTH, YTO padbOTa COAEPIKUT HOBBIE
Hay4YHbl€ pPe3ysbTaThl M TMOJOKEHHUs, BbIABUIraeMble I NMyOJMYHOM 3al[UTH, U
CBHJIETE/ILCTBYET O IMYHOM BKJIaJIe aBTOpa JAUCCEPTALUH B HAYKY.

OtMeyass BBICOKHII YpOBEHb W HayuHylo 3HauumocTh auccepramuu O.T.
KpacHoBa ciiefiyeT OTMETUTh HECKONIBKO 3aMedaHuit o aBropedepary:

HE B IIOJIHOM Mepe pacKphITa TEXHUKO-3KOHOMUYecKas 3 HEeKTUBHOCTE pe3yJIETaTOB
BBITNIOJTHEHHBIX MCCIIeIOBAaHNUI;

- pacCMOTPEHO TOJIBKO BEPTHKAJIbHOC KOHTAKTHPOBAHHUH IIPH BOS,HCFICTBHM
KOJIEC IMOJBHUIKHOIO COCTaBa HA PEJbCHl MPU OLEHKE KOHTAKTHBIX HAINPSIKEHUH u
JAB/IEHUH B Cpej/le KOHEYHO-3JIEMEHTHOrO aHAJIU3a;

NEPEX0/, OT MCKIIOYMTENIBHO CHJIOBOTO BO3JEHCTBUS (HAarpy3ka OT Kojeca) K
HEMOCPEACTBEHHO  HANpSKEHHO-AE(QOPMHUPOBAHHOMY  COCTOSHHUS  CHUCTEMBI
BBI/IBUTAEMbIE ABTOPOM.

OTMeyeHHbIe 3aMeYaHusl He CHIKAIOT HAy4YHOW LEHHOCTU AUCCEepPTAllMOHHOMN
paboTBl M MONMy4YeHHBIX pe3ynbratoB. Pabora KpacmoBa O.[. 3acmyxuBaer
TIOJIOKUATENIBHOM OLIEHKU



13 anammsa texcra aBropedepara MoxHo 3aKIIIOYUTD, YTO PadOTa BbIMNOJHEHA
Ha aKTYalbHYIO TEMY, MMEET HAyYHYIO HOBH3HY, TEOPETHUECKYIO NPAKTHUSCKYIO
UCHHOCTD. PesynbTatel paGoThl anpoGHPOBaHBl M HMEIOT GOMbILIOE 3HAUEeHHe Juid
Pa3BUTHA  TPaHCHIOPTHOM  OTPaC/M. Huccepraims KpachHora O.I
«IIpornosuposanne n3noca u KOHTAKTHO-YCTAJIOCTHOM MOBPEKIAAEMOCTH PETbCOB
A5 YCIIOBUHM MHTEHCU(DHKALIHN TPY30BOTO JBHIKCHUSY COOTBETCTBYET KPHUTEPHSAM,
KOTOPBIM NI0JKHA OTBEYATH IMCCEPTALUA HA COMCKAHAE YUEHOM CTerneHu JOKTOpa
HayK, yCTaHOBICHHBIM 11.9 «ITONOKEHUA O TIPHCYKACHUH YUCHBIX CTElCHEHY, a ee
asTop, Kpacros Oner I'ennanpesn, 3aCITY)KUBACT MPHCYKIACHHS YUEHON CTEneHu
JIOKTOpa TEXHUUYECKHX HAyK MO cneluansHocta 2.9.2 Kenesnonopoxueit myTs,
H3bICKAHUE, MPOCKTHPOBAHKE HKETE3HBIX JIOPOT

Houent kadenpsr «IlyTe u nyresoe X035IMCTBOY,
HMHeTuTyT aBToMatisaumy, nHGOPMaLMOHHbIX
TeXHONOTHi U cTpouTenscTsa, IOV BO
«Camapcexuii locynapereennblii Vuusepcurer
Ilyreit Coobrmenus», k. T.H. . OBYIHHHKOR
g HAmutpuii Baaaucnasosuy

30 &9 A0LA,
Anpec oprasusaiui: 443066, r. Camapa, yi1. CBobossl, 2 B.

E-mail: ovchinnikov@samgups.ru
-~
Tenedon: +79277675523
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OT13bIB
Ha aBTopedepar auccepraunn Kpacnosa Onera ['ennansesuya
«IIpornosupoBanue U3HOCA ¥ KOHTAKTHO-YCTAIOCTHOM TIOBPEKIaEMOCTH PEILCOB
JULsL yCIIOBUM MHTEHCH(UKAIIMU TPY30BOTO JBIKEHUS, PEACTABICHHYIO Ha
COUCKaHUE YYEHOH CTENEHHM JJIOKTOpa TEXHUIECKUX HayK 110 ClienHaibHOCTH 2.9.2.
JKe1e3HOAOPOXHBIH ITyTh, U3BICKAHWE, TPOEKTUPOBAHME JKETEIHBIX Jlopor

IloBbileHHe  OCEBEIX HAIPY30K TIO3BONSAET  yBEIMYUTE IIPOBO3HYIO
CIOCOOHOCTE JIMHUH 33 CYET yBeNHUYEHHUs TPOU3BOAUTENHHOCTH BaroHoB. C 3Toil
[EJIbIO B IOCICAHEE BPEMs HA POCCHHCKHX IKENE3HBIX JOPOTaX MPOUCXOMUT
BHC/IPEHHE IIO/BUKHOIO COCTaBa C IMOBBIIEHHBIMH OCEBBIMH HArpy3Kamu. 1o
ONPEACIIACT YCKOPCHHYIO JErpajalliio SJIEMEHTOB BEPXHErO U HIKHETO CTPOSHHS
MyTH, B TOM 4UCJIe peabcoB. [Ipu 3TOM OCHOBHBIME Jie(heKTaMuU, MPUBOSIIAME K
U3BATUIO PEJIECOB U3 ITyTH 110 JOCTHIKEHHUIO MPEAEIBLHOIO COCTOSIHUS SIBJISIOTCS
M3HOC M KOHTAKTHO-YCTAIOCTHBIE [Je(eKThl. B C¢Bs3M ¢ BbIIIECKA3aHHBIM
puccepranus Kpacnosa O.I'., mocpsmeHHas paspaborke Hay4HO-0G0CHOBAHHBIX
METO/I0B  NIPOrHO3MPOBAHMSL M3HOCA M KOHTaKTHOM YCTalOCTH MOBEPXHOCTH
KaTaHus pebCOB B yCIIOBUAX BHEIPCHMSI HAa POCCHUMCKUX JKeNEe3HBIX J0pOrax
TIOABMXKHOTO  COCTaBa C IIOBBLINICHHBIMM OCEBBIMHM HArpy3KaMM, SBISIETCS
aKTyaJIbHOM.

B aBTopedepare j0CTATOYHO IONHO M3IOKEHBI pe3ynbTaThl OCHOBHBIX
MCCIIEIOBAHHH, BBINOJHEHHBIE aBTOPOM MUl JIOCTUKEHWS [IOCTABIEHHOH IEJIH.
OCHOBHblE ~ TOJOXEHMS|  JWCCEPTALMM  ONyOIHKOBAHEI B KypHaJiax,
pexomeHoBanHbIX BAK.

JloCTOBEPHOCTE MONMYYEeHHBIX pPe3yJIbTATOB 3aKIIOYAETCS B JIOCTATOYHON
CXOIMMOCTH  PAcy€THBIX M OKCIICPUMEHTANBHBIX JaHHBIX, B KOPPEKTHOM
UCIIOJIE30BAHMA  MATEeMATHYECKUX — MOJENEH, aHAIUTUYECKUX peIleHHH u
YHUCJIEHHBIX PacUeTOB.

Hayunas HoBU3HA JuiccepTaly 3aKIII0YAETCS :

— B NPEIJIOKEHHBIX HOBBIX IMOJAXO0JaX K ONPEAEIEHUI0 KOJUYECTBEHHBIX
3HAYEHUH M3HOCA PENbCOB M YCTAHOBIEHMM (YHKIHOHAIBHBIX 3aBHCHMOCTEil
(aKTOPOB, BIMSIIOIIUX HA H3HOC,

— B pa3pabOTKe HOBBIX IIOAXOMOB K ONPENENEHHI0 KOHTAKTHO-
YCTalOCTHOH NMOBPEXKIAEMOCTH PEIbCOB HA OCHOBE 060CHOBAHHUS M IIPUMEHEHHS
AedopmanMoHHON Mozmenu Bpayna — Munnepa, a TakKe nNpeUIOKEHHOMH
OKCIIOHEHI[MAJIbHOW  3aBUCHUMOCTH  M3MEHEHHMsS  MEXaHHYeCKUX  CBOMCTE
IOBEPXHOCTHOI'O CJIOS 32 CYET YIPOYHEHHUS OT ITOE3THOM HArPY3KH.

Teopernyeckas u npakTHyecKkas 3HA4UMOCTB PaGOTHI BKIHOUAET pa3paboTky
HOpPMAaTHBOB HMHTEHCUBHOCTH M3HOCA pEJIbCOB DPa3HBIX KaTeropuil KadecTsa,
METOIMKM W MpOTpaMMbl JUIsl HPOTHO3UPOBAaHMS GOKOBOIO M BEpPTHUKAIHLHOTO
M3HOCA PCIbCOB B PAa3HbIX YCITOBUSIX IKCIIyaTallii, METOAUKH MTPOrHO3HPOBAHNS
KOHTAKTHO-YCTAIOCTHOH IIOBPEKIAEMOCTH TOBEPXHOCTH KAaTaHHUS PENbCOB J1O
00pa3oBaHuUs TPEIIHH.



Ormeyas akTyabHOCTB TeMBI pabOThI, HAYIHYIO HOBH3HY, TEOPETUUYCCKYIO
MPAKTHYECKYIO 3HAYMMOCTh CHIEAYeT OTMETHTh psiJI 3aMEYaHWil 110 TEKCTy
aBTOpedepara:

— B mase [ 1enecoobpasHo BHIMOJIHUTH KJIACCHBUKALMIO THUIIOB
KOHTAKTHOM yCTajqOCTH M HW3HOCA M OOOCHOBAaTh BHLIOOP HAIpaBICHMUIL
MICCIIC/IOBAaHUMN B IIPEJICTABICHHOM AUCCEPTALINY;

— B INaBe 2 Ha puc.l B CTPYKTYpHOH CXeMe He y4MTHIBaeTCs (akTop
COCTOSHMS SKUIKHBIX YaCTel MOABMIKHOIO cocTaBa. I{enecoobpaszno 310 yuects
OTIENBbHBIM KOd(hHuIneHTOM;

— He IpUBEJICHB! KOHKPETHBIE PEKOMEH/IAINH, KOTOpbIEe pa3paboTaHbl Juis
NOBBIIEHHS ) PEKTUBHOCTH (pe3epoBaHUs PETLCOB B ITyTH.

YKa3aHHbIE 3aMeYaHusl He CHIDKAIOT HAYYHOTO YPOBHS paboThl Kpacnosa
O.I'. u 06uiyro, 6e3yCclIOBHO, HONOKUTETLHYIO €€ OEHKY.

M3 Tekcra aBropedepara MOXHO 3aKIIOYHTB, YTO II0 aKTYalbHOCTH
M30paHHOM TeMbl, HAYYHOM HOBH3HE, TEOPETMYECKOH M HAyYHON 3HAYNMOCTH,
CTeNeHu OOOCHOBAHHOCTH M  JOCTOBEPHOCTH BBIBOJOB M  PeKOMEHJALHil
AUCCCpPTAllMs  SIBJACTCA  3aKOHYCHHOW HAy4YHO-KBAIM(DUKALMOHHOW paboToi,
oTBeyaeT TpedoBanmIM 1.9 «IlooikKeHneM 0 HpHUCYKIEHUN YUEHBIX CTeeHely, a
ee aBrop, Kpacnos Omer ['enHajpeBud, 3aciy’UBAeT NPUCYIKICHUS yueHOU
CTCIICHH JIOKTOPA TEXHUYIECKHUX HAYK 110 crieruanbHocTy 2.9.2 XKenesHoqopoxHbIi
IIyTh, U3BICKaHKHE, IIPOEKTUPOBAHUE JKEIE3HBIX 10por]

3asenyronmit xkadenpoit «Ilyts u myreBoe xo3sitcton O®I'BOY BO «UpkyTckmii
rOCYJIApCTBEHHBIM YHUBEPCUTET ny?noﬁmeﬂnﬂ», KaH/(M1aT TEeXHUYECKUX
HayK, JIOLEHT

) ----”'T'-T*_"'\p Kosenbkun JImutpuit AnekcanapoBuy
7 BT

e

®I'BOY BO «UpkyTckuif :
664074, r. UpkyTex, yii. §
Ten. +7 (3952) 638-375
e-mail: kovenkin da@irgu §
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OT13bIB
Ha aBTopedepar auccepranun KpacHosa Onera I'ennaapesuda
«ITporuosupoBanue H3HOCA ¥ KOHTAKTHO-YCTAJIOCTHOU TIOBPEXKIAEMOCTH PEITBCOB
JUIs1 YCIIOBUM MHTEHCH(HUKAIIMK I'PY30BOTO ABHXKCHUsY, [IPEACTABICHHYIO Ha
COMCKaHUE YYEHOU CTENEHHU TOKTOpa TEXHUUECKHUX HAYK MO Crel[HalbHOCTH 2.9.2.
JKese3H010POKHBIN 1Ty Th, U3bICKaHUE, IPOSKTUPOBAHUE JKEJIE3HBIX TOPOT

TpeboBanue  yBenuueHus OOBEMOB  IEPEBO30K  IPY30B  JUKTYET
HEOOXOIMMOCTH MMOBBILIEHHSI OCEBBIX HAPY30K MOIBMIKHOIO cocTaBa no 245, 265
u pgaxe o 294 xH. Ilpm 3ToM OCHOBHAs JO/ISI MCCIIENOBAHUM MO BIMSHUIO
NOBBIIIEHHBIX OCEBBIX HArpy30K Ha 3JIEMEHTBl IKeIe3HOJOPOXKHOIO IIyTH
[IOCBSIIIEHA YCTAHOBICHUIO W3MEHEHMU JedopmManuii 3eMIISTHOIO IIOJIOTHA,
CHIDKEHHUIO YCTOWYMBOCTH HACHIIEN, [MOTEPH HeCylledl croCcOOHOCTH MPOJIETHBIX
CTPOEHUH MOCTOB. B TO e BpeMs IOBBIIIIEHHE OCEBBIX HArpy30K BBI3BIBAET POCT
U3BATHH PENbCOB. 3aMeHa Je(EKTHBIX PEeJbCOB IPUBOAUT K COKPAILEHHIO
MEXPEMOHTHOM HapaOOTKM ITyTH IO IPOIYIIEHHOMY TOHHAXY, yBEJIHYHBAET
CTOUMOCTD KU3HEHHOTO LIUKJIA ITYTH B LIEJIOM.

Huccepranuonnas padora KpacHosa O.I. nocesmiena paspaboTke METO0B
IIPOTHO3MPOBAHUS HM3HOCA W KOHTAKTHOW YCTaJOCTH TOBEPXHOCTH KaTaHHS
PEIBCOB PA3HBIX KATErOpHi KadyecTBa. IJTO MO3BOJHMT Haubojee palHOHAIILHO
BBIOMPATh KaTErOPUU KAadecTBa PEICOB B 3aBUCHMOCTH OT 'PY30HAINPSIKEHHOCTH
M CTPYKTYphl IO€3[0IOTOKa, B TOM YHCJIE OT JOJM IOIABHIKHOIO COCTaBa C
TIOBBINICHHBIMA ~ OCEBBIMM ~ HArpy3KaMH M, TE€M CaMbIM, MHHUMU3HPOBATEH
CTOMMOCTb XXM3HEHHOT0 LuKIa. C y4eToM BBIMIEH3I0KEHHOTO JHUCCEPTANMOHHAS
pabora O.I'. Kpacuosa, mocssimenHas pa3paboTke Hay9IHO-000CHOBAHHBIX METOIOB
IPOrHO3UPOBAHUS HM3HOCA M KOHTAaKTHOW YCTAJIOCTH TOBEPXHOCTH KAaTaHHS
PENIbCOB, SIBISIETCS aKTyaTbHOM.

JIOCTOBEpHOCTh ~ IIOJyYEHHBIX PE3yJIbTaTOB ITOATBEPIKIAETCS XOPOILEH
CXOJIMMOCTBIO PE3YJbTATOB PacueToB 10 pa3paboTaHHBIM METOAUKAM H JAHHBIX
IKCIUTyaTAllMK PENTECOB, & TAKKE PE3y/IbTATOB UCCIIE0BaHUME IPYTHX aBTOPOB.

Hayunast HoBU3HA PabOTHI 3aK/II0YAETCS B HOBOM ITOXOE K OIPeJIeIeHHUIO
W3HOCA  PENIbCOB, 3aKIIOYAIOIIEMCsi BO  BBEJIEHWM IIOHATHS  «0a30BOM
MHTCHCUBHOCTH H3HOCA» PENIbCOB, KOTOPask ONPEAEISeTCs IyTeM MOICTUPOBAHMS
TBEPIOTEIHHOM MOJIEIIH [IOJIyBaroHa, y4eToM CTeleHH U3HOoca poduiieil pensca u
Konec, mpuMmeHeHueM anropurMa FASTSIM, a Ttaxke yderom MHOrooOpasus
OKCILTyaTallHOHHBIX  (AKTOPOB, B TOM 4YHCJIe [IOJBMXKHOTO COCTaBa C
IOBBIIICHHBIMH OCEBBIMU HArpy3KaMH, OKa3blBAIOIIUX 3HAYMMOE BIMSHHAE Ha
UHTECHCUBHOCTH U3HOCA PEIIbCOB.



[Ipy paspaboTKe METOAMKH IIPOTHO3MPOBAHHS KOHTAKTHOW YCTAlOCTH
NIOBEPXHOCTH KaTaHUsl PENBCOB BIIEPBhIE NpeAokeHa AedopMaluoOHHAs MOJEIb
MHOTrOOCHOM ycrajocTd bpayna — Muiepa. Tak xak B3aMMOZEHCTBHE KOJEC C
penbcaMu IIPOUCXOUT B YCIIOBHSAX YIPYIrOIUIACTHYECKUX AedopMaliuii, s ydera
YIPOUHSIOIIETO BO3JEMCTBUSA IpEIIOKEHA OKCIIOHEHITHAIbHAS 3aBHCHMOCTE
CHIDKCHHSI MEXaHWYECKMX CBOMCTB (Ipefena TeKy4YecTH) 0 Mepe YBeIUueHHs
YIPOYHEHHUS OT IIPOITYIIEHHOIO TOHHAXKA.

Teopernueckas 3HAYMMOCTH JAUCCEPTALMM 3aKIIOYAETCSl B pa3paboTKe
METOJUK TIPOTHO3MPOBaHMS M3HOCA M KOHTAKTHO-YCTAJIOCTHOW MPOYHOCTH
PEIbCOB.

OcCHOBHBIMU NPaKTUYECKMMH pe3ysbTaTaMyu  paboThl SBISIETCS pa3paboTka
HOPMAaTUBOB HWHTCHCHMBHOCTH M3HOCA PEIIbCOB pA3HBIX KaTEeropuil KayecTsa,
pa3paboTka MpOrpaMMbl MPOTHO3HPOBAHUS OOKOBOTO W BEPTHKAIBHOIO M3HOCA
PENBCOB JUIsl Pa3HBIX YCIIOBUM KCIUTyaTallUH.

B xome paccmorpeHus aBropedepara BO3HHKIA HEOOXONMMOCTH CIENaTh
CIIEAYIOIIHE 3aMeYaHus

- B rmaBe 1 npu o030pe paboT MO KOHTAKTHOM YCTaJOCTH CIIELOBAIIO
pasienuTh MMOCJIEIHIO 110 BUAaM M 000CHOBATH HEOOXOJMMOCTH MCCIIEAOBAHUS
HMMEHHO II0BEPXHOCTHON KOHTAKTHOU yCTalIOCTH;

- NIpH HCCJIC[IOBAHMKM M3HOCA W KOHTAKTHOM YCTANOCTH IeNieco0bpa3Ho
OB1I0 000CHOBATH IPHYNHHBIC U (PU3UUECKHUE CBSI3H STUX IPOLECCOB;

- B 3apyOeXHOW INpaKkTUKe Ui OIEHKH KOHTAKTHOM YCTaJOCTH HallIH
MpUMEHEHHE TIOXObl, Oa3upyloIuecs Ha HCIONb30BaHuu Kpurepus [anr Bana,
AHarpamMmmM IPUCIIOCOOIIEMOCTH MaTepUaloB K eHCTBUIO MTEPEMEHHBIX HArpy30K,
B bBI'TY paspaboranel Merombl MOAENMPOBAHUS IIPOLECCOB HAKOMIEHUS
KOHTaKTHO-YCTaJIOCTHBIX IMOBPEXJIEHUN IS KOJEC U PEbCOB ¢ MCIIOIb30BAHUEM
TaKxke Apyrux kpurepreB. OCHOBHbIE MONOKEeHHs Bouum B Moayias UM Rolling
Contact Fatigue of Rail nporpammuoro xommnexca «YHHBEPCATbHBIA MEXaHU3M
9.0». M3 Ttekcra aBropedepara He BIOJHE IOHITHBI IPUYMHBI BHIGOpA
nedopmManonHol Mozienu bpayna —-Muuiepa..

OrmedeHHble  3aMeYaHUS  HE  CHIDKAIOT  HAY4YHOM  IIGHHOCTH
JUCCEPTALIMOHHON paboThl U MONy4eHHBIX pesyinbratoB. PaGora O.IT Kpacrosa
3aCIIy)KMBAET ITOJIOKUTEJIBHOM OLIEHKHU.

BeinonHenHbli aHanu3 apropedepara IUCCEPTALMA TOKA3a)l aKTyalbHOCTh
BLIODAHHOW TEMBI, OpPUIMHAIBHOCTh, HAYYHYI0 HOBH3HY H IPAKTHYECKYIO
3HAYUMOCTH JHCCEPTAllMOHHON paboThl. BHenpeHue pesyibTaToB MCClIEN0BaHUs
aBTOpa BHOCHUT 3HAUUTEIBHBIA BKJIaJ B pa3BUTHE TPAHCIIOPTHOM OTPACIIH.
Huccepranust KpacmoBa O.I'. «lIporHosupoBanye u3HOCa W KOHTaKTHO-
YCTJIOCTHOM IOBPEXKIAEMOCTH PEIbCOB Ul YCJIIOBHM  HHTEHCH(QHKAIMN



TPY30BOTO IBIDKCHHSD) COOTBETCTBYET 1.9 «IlonokeHus o npucyskaeHuu YUYEHBIX
CTETICHE#», YTBEPXKACHHOIO IIOCTAHOBJIEHHEM IpaBUTENLCTBa Poccuiickoi
Denepauun o1 24.09.2013 1. Ne 842, a ee aBrop, Kpacnos Oner I'ennanpeBuy,
3aCIyXKUBACT NPUCYKICHAS yYCHOH CTENECHH MOKTOpa TEXHHYECKHX HayK M0

crenmanbiocTd 2.9.2 JKene3HOMOPOXKHEIA ITyTh, H3BICKAHWE, IIPOEKTUPOBAHUE
JKEJIE3HBIX JIOPOT.

JoKTOp TeXHHYECKHX HayK, Ipodeccop,

npodeccop kadenpsr «I1oabeMHO-TPaHCTIOPTHELE
MalIuHEI # 06opynosanue » ®I'BOY BO «BpsHckoro
FOCYIapCTBEHHOI'O TEXHUYECKOTO YHUBEPCHTETa

(%’2‘/ Cakano Bnagumup MBanosuu

Anpec opranusaruu: 241035, Bpsinck, 6ymnssap 50 et Oxrsa6ps1, 1.7

Ten. (4832)56-86-37
E-mail: SakaloVI.BSTU@ya.ru
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OT13b1B
Ha aBTOpedepar muccepranuu Kpacuosa Onera ['enHaaneBrua
«IIporHo3MpoBaHUe U3HOCA H KOHTAKTHO-YCTANIOCTHOM MTOBPEXKIaEMOCTH PENbCOB
JUIsl yCIOBHH HHTCHCH(HKALMK IPY30BOTO ABIKEHHS», IPEACTABIEHHYIO Ha
COMCKaHHEe YYEHOU CTETIEHH JO0KTOpa TEXHHIECKUX HayK I10 CIelHalbHOCTH 2.9.2.
JKee3HOAOPOXKHBIH ITyTh, H3BICKAHUE, IPOSKTHPOBAHKE JKETE3HBIX JOPOT

Penbebl ABIAIOTCS HamOoee OTBETCTBEHHBIM 3a 0€30MacHOCTH JBHIKEHHS
MOe3J0B M HauOojiee JOPOTHM DJIEMEHTOM BEpXHEro cTpoeHus myTu. C Ieibio
TNOBHIIIEHHS [POBO3HON CIIOCOOHOCTH JIMHMH Ha POCCHICKUX JKETE3HBIX JOPOTax
BHCJIPACTCS MOIBIDKHOM COCTaB C MMOBBIEHHBIMH OCEBBIMH HArpys3kamu. Ilpu
HEM3MEHHON TIeOMEeTpHU MpOQuUIed KOoleCc U PelbCcoB 9TO IPUBOAUT K POCTY
HaIpsDKEHHO-1€(OPMUPOBAHHOTO  COCTOSIHMS 30HBI  B3aMMOJIEHCTBUS  KOJIEC
U pelbcoB U  ONpelenseT HWHTCHCH(DHKAIMIO IIPOLIECCOB  W3HALIMBAHHUS
1 00pasoBaHHsi Ne(EKTOB KOHTAKTHOW YCTAlIOCTH HA MOBEPXHOCTH KaTaHWUs
peinbcoB. C yueToM BBIIEU3I0KEHHOTO, quccepramuornas pabora O.I. KpacHosa
MOCBSIIEHHAS Pa3paboTKe Hay4yHO-0OOCHOBAaHHBIX METOMOB IPOrHO3UPOBAHHUS
H3HOCa U KOHTAKTHOU YCTallOCTH IIOBEPXHOCTHU KaTaHHWA peJIbCOB, YCTAHOBJICHHIO
(pakTOpOB, OKa3BIBAIOLIMX 3HAYMMOE BIIMSHHE HA U3HOC M KOHTAKTHYIO YCTAIOCTh
peabCOB B YCIOBHAX HHTEHCU(DUKALMU TPY30BOTO JABMIKEHMs. SIBIISETCS
aKTyaJIbHOM,

B aBropedepare 10CTaTOYHO MONHO  IIPEACTABIEHBI  PE3YJbTATHI
TEOPETUYECKUX M SKCIEPHMEHTANIbHBIX UCCIEeI0BaHH M0 M3HOCY M KOHTAKTHOI
YCTQJIOCTH TIOBEPXHOCTH KaTaHWs peNbCOB, IMPOBEACHHbIE aBTOPOM  JUIs
JOCTHIKEHHS [TOCTaBJIEHHOMN OeJIn.

JIOCTOBEPHOCTH IOIyYEHHBIX PE3yJIbTATOB OINPEIEISeTCs:

- KOpPEKTHOCTBIO  MCIIOJIB30BaHUs  OOIIENPU3HAHHBIX  IPOrPaMMHBIX
KOMILJIEKCOB « Y HUBepcalbHblli MexanusMm», MARC, Fatigue;

- UCIIOJIb30BaHWEM  aNpOOMPOBAHHBEIX METOAOB TEOPUH BEPOSTHOCTEN
1 MaT€MaTUYECKOU CTAaTUCTUKH;

- OKCIICpUMEHTAJIbHBIMU ~ HCCIIEZIOBAHUSMH ~ HArpy)kXeHHOCTH  PEJbCOB
OT pasHOro IIOABUKHOIO COCTaBa.

PesynpraThl ~ HMCClEeOBaHUH  anmpoOMpOBaHBI HA  MEXIYHAPOIHBIX
M BCEPOCCUMCKMX KOH(epeHUUsX. OCHOBHBIE TIOJOXKEHHs AUCCEPTALUH
OIlyOJIMKOBaHBI B PELICH3UPYEMbIX HAYUHBIX U3IaHUSAX.

Hayunas soBusHa teMbl auccepraiuu O.I'. KpacHoBa 3aKiIi04aeTcss B HOBOM
MOJAXO0/E K IPOrHO3MPOBAHHMIO M3HOCA PEJIbCOB C BBEACHHEM TOHATHUS 0a30BOM
MHTEHCUBHOCTH M3HOCA PENIbCOB, YCTAaHOBJIEHHWI0O HAa OCHOBE pe3yJbTaToB
SKCIEPUMEHTAIBHBIX U TEOPETUYECKUX UCCIIEIOBAaHUN 3aBUCUMOCTEH W3MEHEHUs
OCHOBHBIX (DaKTOPOB, BIUSIOUIMX Ha U3HOC PENbCOB. [IpeuiokeH HOBBIM MOAXO/
K NPOTHO3MPOBAHUIO KOHTAKTHOM YCTaJOCTH HA MOBEPXHOCTH KaTaHHUS PEbCOB
C ucrosp3oBaHueM AedopmanuonHoii Mmoaenu bpayna - Munnepa.



BaXHeHIIMM MpakTHYeCKUM pe3ynabTaToM paGoTsI sBISETCS pa3zpaboTka
METOJMKHM ¥ IPOrpaMMbI MPOTHO3UPOBAHUS M3HOCA PEIbCOB HAa 0a3e OCHOBHBIX
MOJIOKEHUH  TNPEJIOKEHHOW  MEeTOAWKH,  YCTAHOBJIEHHE  HOPMATHUBOB
MHTCHCUBHOCTH M3HOCA PeNbCOB pasHbIX KaTeropuil KadecTBa, pa3paboTka
PEKOMEHIAIIMH 110 MOBBIMIEHNIO S3)PEeKTHBHOCTH (Hpe3epOBAHUS PETECOB B IIyTH.

B xozne paccmoTpenus aBTopedepara BO3HUK psifi 3aMeYaHMIA:

- M3BECTHO, HTO MHTCHCHUBHOCTh MEXaHHYECKOTO H3HOCA PellbCOB
OMPENEIACTCS. YPOBHAMH HOPMAaJbHBIX [aBIEHHM B 30HE KOHTAKTa Kojeca
¢ pembcoB. B koodduumentax mpusemenus (crp.13, $.3.1) durypupyror
BEeTHIHHBI OOKOBBIX CHJI. Bo3HHMKaeT BOIPOC yBsI3KKM GOKOBBIX M HOPMAJIBHBIX CHIT

Ha OOKOBOWM 'PaHKu PeJIbCOB, BEPTUKAJIIBHBIX U HOPMAJIbHBIX CHJI Ha IMOBEPXHOCTH
KaTaHus peJibCca,

-B YCIOBMAX OKCIUIyaTauud Haubonee wacTo Oe(EKThl KOHTAKTHOM
YCTaIOCTH BO3HHUKAIOT Ha BHYTPCHHHX HHTAX B KPHMBBIX MaJbIX M CpPEIHHX

panuycoB. llenecoobpasHo ObLIO0 OBl YacTh WCCIENOBAHUN ITOCBATHTH HTOM
npobieme.

3ameyaHus He 3aTParMBAlOT HAYYHOW CyTH JMCCEPTAllMM ©  HOCST
peKOMEHIaTeNbHbBIN XapaKTep 110 HapaBIeHUsIM JalbHEHIITNX UCCIIe0BAHMIA.
[lpuBen€HHbIA BRIl aHANU3 aBTOpedepara AMCCEpPTAIMH  IOKA3al

aKTyalbHOCTh  BbIODAHHOW  TEMbl, OpPHTHHAIBHOCTh, HAYYHYIO HOBH3HY
U MPAKTU4ECKYIO 3HAYUMOCTb BBITIOJHEHHON aBTOPOM AUCCEPTALIMOHHON PAGOTEL
BHeapeHue pesynbTaToOB HUCCIENOBAHUS ABTOPA BHOCHUT 3HAYUTENBHBIN BKJIA
B PasBUTHE JKEJIC3HOJOPOXKHOro TpaHcnopra Poccuiickoit ~ ®enmepaium.
Huccepranus  Kpacnosa O.0'.  «[IporHo3upoBanue wH3HOCA M KOHTAKTHO-
YCTAJIOCTHOM  MOBPEXIAEMOCTH PENbCOB Ul  yCIOBHM  MHTEHCH(DUKAIUU
IPy30BOr0  JBH)KCHHS»  COOTBETCTByeT TpeboBaHusM 1.9  «IlonoxeHus
0 TPUCYKIEHWH YYEHBIX CTENEeHEeH», YTBEP)KACHHBIM [IOCTAHOBJIIEHUEM
npasutenbcTBa Poccuiickoin @enepanuu ot 24.09.2013 r. Ne 842, a ee asrop,
Kpacnos Ormer I'eHHanpeBud, 3acily’KUBaeT INPHUCYKAEHHS Yy4YEHOH CTeleHH
JAOKTOpa TEXHUYECKHX HayK I10 crneuuanbHOCTH 2.9.2 JKene3HomopoKHBIN MyTh,
U3BICKaHHUE, IPOEKTUPOBAHUE XKEJIE3HBIX TOPOT.

JIMpEKTOp 10 TEXHUUECKOMY PeryJIMpOBaHUIO
xele3HoaopoxHol npoaykuuu OO0 «kEBPA3 TK»,
JOKTOpP S5KOHOMHYECKMX HayK, KaHAUIAT TEXHUYECKUX HAYK

c "7 Tlankun Cepreii BarenTHHOBHY
/ TAO. A4 2

Anpec: 121353, r. Mocksa, yi1. benosexckas, 4,
e- mail: Sergey.Palkin@evraz.com
tenedon: +7 (495) 363-19-63, 106. 1441



OT35I1B
Ha aBTOpedepar JUCCepTaluu KpacnoBa Onmnera ['ennanpeBuya
«IIporHO3MpPOBaHHE U3HOCA H KOHTAKTHO-YCTAIOCTHON MOBPEXKIAEMOCTH PETBCOB
JUIL YCIIOBUM WHTCHCH(MKAIMKM TIPY30BOIO [JBIKEHWs», NPENCTABICHHYIO Ha
COMCKaHWe y4YCHOM CTEIEHH JOKTOpa TEXHHYECKUX HAYK IO CHenuaJbHOCTH 2.9.2.
JKene3sHOOPOKHBIH ITyTh, U3BICKAHKE, IPOSKTHPOBAHUE HKETE3HBIX JOPOT

Penbeel sBistoTcs Haubomee OTBETCTBEHHBIM U JOPOTOCTOSIINM 3JIEMEHTOM
BepXHero crpoeHuss Imytd. OT uUX HaIeXHOM paboThl 3aBHCUT Oe30MacHOCTH
ABIDKEHHS 1M0e310B. KOHTaKkTHas ycTajocTh M M3HOC IPU Ka4Y€HUH SIBISIOTCS
pacrpoCTpaHeHHBIMHU NMPUYHHAMH JOCTHXXEHUS NPEEITbHOTO COCTOSHUS PEIbCOB
W WU3BATUS UX W3 IKCIuTyartanuu. KOHTaKTHas yCTaloCTh INPEACTaBISET COOOM
peanbHyio IpobieMy, CHIIBHO BIMSIONLYIO HA 0€3011acCHOCThH JBHIXKEHHUS T10e3/I0B.
OcobeHHo 0CTpO 3TOT BONPOC BCTaJl M3-3aBHEAPEHHS HA POCCHHUCKUX IKENE3HBIX
JI0porax rpy30BbIX BaroHOB M JIOKOMOTHBOB C OCEBBIMHU Harpyskamu 245kH wu
HOBBIX KaT€roOpUil pejbCcoB, BBIMYCKaeMbIX B cooTBeTcTBHH ¢ 'OCT 51685- 2013.
[leproMuHOCTE  NPOMUIAKTHYECKOTO ¢ KOPPEKTHPYIOIIETO TEXHHYECKOTO
00ciTy)KMBaHUSL OKa3bIBAIOT OOJNBIIOE BIUSIHAE HA CTOMMOCTH JKH3HEHHOIO IMKIIA
KEJIE3HOAOPOKHOTO ITyTH, U MOITOMY JUIsl €€ CHUYKEHUS HEOOXOOUMBI MepeIoBhIe
CTpaTeTH, OCHOBaHHBIE Ha (QYHKIMSAX IPOTHO3UPOBAHUS. ITO ONpeHeNser
aKTyaJIbHOCTh TEMBI MCCIIE0OBaHMMN IPEICTABICHHON AUCCEPTALIMOHHOM paboThI.
OcHOBHBIE  HAmpaBIE€HWs HCCIEJOBAaHWH, IeNb W  3aJavuIuCcCepTaliu
c(hopMyJIMpOBaHEl Ha OCHOBaHMY aHAIN3a paHee MPOBEJEHHBIX TEOPETHUECKUX U
NPAaKTHYECKUX  HMCCIENOBaHUN B OOJACTM M3HOCA W KOHTAKTHOW YCTaJIOCTH
pEeNBCOB.

Hayunasi HOBH3HA AHCCEPTALHH 3aKJI0YAETCH B CJIEAYIOMIEM:

- pa3paboTKe CTPYKTypHOM CXeMBI M BBIPOKEHHUM Ul ONpenesieHds 60KOBOro u
BEPTHKAJIBHOTO H3HOCA PEIbCOB M METOAUKUIIPOTHO3UPOBAHUS H3HOCA PENIHCOB
Pa3IUYHBIX KATErOPHH C yYETOM KOJIMYECTBEHHBIX 3HAUEHUN U 3aKOHOMEPHOCTEH
¥3MEHEHHs] OCHOBHBIX (DAKTOPOB, BIUSIOIMX HA HHTEHCHBHOCTh U3HOCA PEJTHCOB;

- pa3paboTKe  METOJAUKM  OIpeliesIeHUs]  KOHTAKTHO-YCTaJlOCTHOM
MOBPEKIAEMOCTH IIOBEPXHOCTH KaTaHWsl pPEbCOB OO0 OOpa3oBaHUs TPEIIMH C
UCIIONIb30BaHUEM J1e(h)OpPMAIMIOHHON MOJENIM MHOTOOCHOW YCTaJOCTH M YUYETOM
JeTpajlallii  MEXaHWYEeCKUX CBONCTB TOBEPXHOCTH KaTaHUsS pPeIbCOB  OT
MPOITYLLIEHHOTO TOHHAXA;

- pa3paboTKe METOAUKH OIpENielieHUus TeOMETPUYECKUX IapaMeTPOB
PeXyILIero MHCTPYMEHTa (pe3epHbIX Kolec ¢ IpeoOpa3zoBaHMEM 00jaKa TOuek,
IIOJIy4YEHHBIX B IIPOLIECCE U3MEPEHUH KOOPAMHATHO—M3MEPHUTEIBHOM MAaIlIMHOM,
METOJIOM CHHTYIISIPHOTO Pa3JIOKEHHS M UCITOJIE30BaHMs alrOpUTMOB JleroHe.

Teoperndeckass M NpaKTHYeCKAass 3HAYHMOCTH MOJYYEHHBIX ABTOPOM
pe3yJIbTAaTOB 3aKJII0YaeTCH:OKCICPUMEHTAIBHO- PACYETHBIM ITyTeM OIPEIeIeHBI
koo(puiuenTsl usHOoca U ckauka wmozgenu Illmexta myis penbcoB  oO1iero
HazHayeHus J{T350, skcriepuMeHTaIbHBIM [yTEM YCTAaHOBJIEHA W3HOCOCTOMKOCTH
pPEeNbCOB Pa3HBIX KaTeropuili kauvecTBa JUIsi 0a30BBIX YCIIOBHii,pa3paboTaHbl



HOpMATHBbI MHTEHCHBHOCTH H3HOCA PENbCOB pa3HbIX KaTEeropHii KauecTsa,
pa3paboTaHbI METOAuKA | nmporpaMMa  IIPOTrHO3UPOBaHUS  HM3HOCA
PEIBCOB,IPEIUIOKEHO DPAHXMPOBaHHE IIOABHIKHOIO COCTaBa IO KjacTepaMm B
3aBUCHMOCTH OT AMAaIa30Ha CHJIOBOIO BO3/ECHCTBUS, paspaboTaHa U MpeyiokKeHa K
BHEAPECHHUIO METOAMKA [IPOrHO3UPOBAHUSA KOHTaKTHO-YCTaJIOCTHOM
TIOBPEXIaEMOCTH ITIOBEPXHOCTH KaTaHHUS PEJIBCOB.
OcHoBHBIE pe3yNbTaThl HAYYHOTO UCCIEIO0BAHMS JOCTATOYHO IIUPOKO J0JI0KEHBI,
obcyxeHsl U of00peHsl Ha 19-TH HayYHO-NPAKTHYECKUX MEXIYHApOIHBIX H
BCEPOCCUICKUX KOH(DepeHIIUsX.
Ormeuast BHICOKUI ypOBEHb U HAayuHYIO 3HAYUMOCTh aucceprauuu Kpacuosa O.I
JUII HAayKM M TPaKTHKHA CIEAYeT OTMETHTh HECKOJBKO 3aMe4YaHHW I10
aBTOpedepary:

- B METOJAMKE IIPOrHO3UPOBAaHUS HE YUYWUTHIBAE€TCS BIHWSIHHE Ha
MHTEHCHBHOCTH M3HOCA JIerpajJaliii IPOMEXYTOYHBIX PeIbCOBBIX CKPEIIEHHH ;

- OTCYTCTBYET OII€HKa 3KOHOMHYECKOH 3((HEKTUBHOCTU BHINOJHEHHBIX
HCCJIeJOBaHUM.
IIpuBenieHHEBIE 3aMeYaHUsl He CHUKAIOT LIEHHOCTH PE3YNBTaToB AUCCEPTALMOHHON
pabotel KpacHoBa O.I., KOTOpyI0 MOXHO OLEHHTh KaK 3aKOHUEHHYIO HayYHO-
KBaJIM(PMKALMOHHYIO paboTy, BBIOJIHEHHYI0 HA aKTyaJlbHYIO TEMY, B KOTODOIi
IIOJIy4€Hbl HOBBIE TEXHUYECKHE U TEXHOIOTUYECKHUE pellleHus B 001acTH H3HOCA U
KOHTAKTHO YCTaJOCTH PENIbCOB, BHEIPEHUE KOTOPBIX BHOCHUT 3HAYUTEIBHBIN BKIIa]
B pa3BUTHE CTPAHBI.
B menom, conepxanue aBropedepara MO3BOJSET ChelaTh BHEIBOJ O TOM , UTO
[Ipe/ICTaBJICHHAs] K 3allluTe AUCCepTallMOHHAs paboTa BEIMTOJIHEHA HA BBICOKOM
TEOPETHYECKOM YPOBHE, HMEET [MpPaKTHYECKyl0 3HAaYMMOCThCOOTBETCTBYET
TpeboBanmsaM 1.9 TlonoxkeHus: o NpUCYXKISHUH YUIEHBIX CTeIeHel, , a ee aBTop,
KpacHoB Oner I'eHHampeBHY, 3aciyXHBaeT TPUCYXKAEHUS YYEHOH CTeleHu
JIOKTOpa TEXHUYECKUX HayK IO crnenuanbHocTH 2.9.2 XKene3HoHOopOoXHBIW IyTh,
U3BICKaHUE, TPOEKTUPOBAHUE KEJIE3HBIX JOPOT

HauansHHK OT/ieNa pebCcoB
ITpoeKTHO — KOHCTPYKTOPCKOTro 6r0po 1o UHGPACTPYKTYpe —

bumman OAO PXKJI, /()
KaHAUJAT TEXHHYECKUX HayK AOaypamutoB AHaronuid FOpeeBuy ‘;/M_J L
12.05.2022;.

Annec opranusanuu: [IpoekTHO- KOHCTPYKTOpPCKOe 0I0po Mo UHPPACTPYKType—
dumman OAO «PX ]Iy, 27299, r. Mocksa, yi1. Kocmonasra Bonkosa, . 6

E- malpkb-i-rzd@yandex.ru

Tenedon: 8(499)262-11-72

[Togmuce A6mypammurosa A.1O.3aBepsito



Ot361B
Ha aBToOpepepar JyccepTaluuu Kpacnoga Ornera I'enHapeBHua
«IIporuo3upoBaHie W3HOCA U KOHTAKTHO-YCTAIOCTHOM MIOBPEKIAEMOCTH PENLCOB
JUIS YCIIOBUM WHTEHCU(UKAIME TIDYy30BOTO [IBHKEHHS», IPEICTaBICHHYIO Ha
COUCKAHUE yUEHOU CTENEHHU JOKTOPA TEXHUYECKUX HayK 110 CIEHHUaTbHOCTH 2.9.2.
JKenesHOMOPOKHEI ITYTh, U3bICKAHNE, IPOSKTHPOBAHHE KENIE3HBIX Jopor

Juccepranms.  Kpacmosa O. nocesmena pa3paGoTke HAy4HO-
OGOCHOBAHHBIX METOOB MPOTHO3MPOBAHMS HM3HOCA M KOHTAKTHOW YCTAIOCTH
[IOBEPXHOCTH KaTaHUS PEIbCOB B YCIIOBUSIX BHEPEHHS HA POCCHICKHX JKEJIe3HBIX
Aoporax  IMOABUXKHOIO COCTaBa C OCeBbIMH Harpyskamu 245 xH wu
AUOEPEHUEPOBAHHO - yNPOYHEHHBIX PEbCOB PA3HBIX KATEropHil KauecTsa B
cootsercTBuM ¢ 'OCT 51685.

B aBropedepare m0CTaTOYHO MONHO K3/I0KEHbI OCHOBHBIE 3Tambl paGoTHL
IIDOBEIGHHBIE ABTOPOM JJd JOCTHXEHUS TMocTaBieHHOM ueiau. OCHOBHEIE
TIOJIOXCHYA AUCCePTALUK OIlyOIMKOBAHbI B PELIEH3UPYEMbIX HAYUHBIX U3JAHUSIX

JTocToBepHOCTD MOJyYeHHBIX PE3yNBTATOB 3aKIIOYAETCS B MCMOJIb30BAHHH
anpoSupoBaHHEIX CNOcO60B HMCCIENOBAHMS, OOLIENPU3HAHHBIX MPOrPAMMHBIX
Komimiexcos M ycraHoBieHHBIX B ['OCTax MeTOnOB, HCIONB30BAHHBIX IPH
SKCIIEP UIMEHTANBHBIX UCCIENOBAHMIX.

Fay4Hasi HOBH3HE JUCCEPTALUY 3aKIF09aeTCs:

- B YCTAHOBIIEHMH QYHKIIMOHANBEBIX 3aBHCHMOCTEH OCHOBHBIX 3HAYHMBIX
(baxTOpOB, BOMSIOINX HA HMHTEHCHBHOCTH W3HOCA DENBCOB - Pa3HBIX THIIOB
MOABYIXHONO COCTA3A C PAa3HBIMU BEIUYMHAMY OCEBBIX HAIPY30K, PEIbCOB PA3HBIX
KaTeropuil Ka4ecrsa, YpPOBHEH HENOrallleHHBIX YCKOPEHWH, I1e€pHOIAYHOCTH
nyOpuixaluy, yKIOHOB MPOJOJNBHOIO NpOMMIA IMyTH U MAcChl IIOE3[0B, TUIIOB
[PUMEHSIEMBIX  pPSILCOBBIX — CKPEIUICEHWH,  BBEINEHO  IIOHATHE  0a30BOl
MHTEHCHBHOCTY M3HOCZ pelbcoB. Bee 3T0 mo3Bommio paspaboTaTe HaydHO-
000CHOZAHHYIO METOMUKY MPOTHO3MPOBAHUS GOKOBOTO ¥ BEpPTUKATBHOTO H3HOCA
PEILCOB TSt pa3HEIX YCIOBUN KCIUIyaTALAH;

- UlA OIPENEICHUS TOBEPXHOCTHON KOHTAKTHOM YCTAIOCTH PENIbCOB MPENIOXKEHA
fe@opvanvorHas wmonens bBpayHa - Mmuepa. Ha ee ocHoBe paspaGorana
METOLMX2  NPOTHO3UPOBAHMSA  KOHTAKTHO-YyCTAJTOCTHOM  IOBPEXIaEMOCTH
TIOESPXHOCTH KaTaHWUs PEIbCOB A0 00pa30BaHMS TPELIMH C YYETOM Jerpajaliky
MEXaHHUIECKUX CBOMCTB PeIbCOBOM CTAK OT MPONYINEHHOTO TOHHAXKA;

- pazpaborasa METONMKA ONpENENeHHs WHTErpalbHEIX  paclpeleieHus
BEPTHUKAIBHBIX CHJL OT BO3AEHCTBHSA Pa3HOr0 THUIIA NOIBHXKHOTO COCTAaBa, CKOPOCTH
ABUAEENS, HECTKOCTH MOIIINANBHOIO OCHOBAHUS OT CE30HHOCTH (JIETO, 3MMa),
NONIEPEEHOTO MpoGUs My TH, a TAKXKE COCTOSHUS ITyTH B BHIE BIAXKHBIX H CyXHX
BBITIJIECKOB.

Teoperugeckas v MpakTUHEeCKas 3HAYUMOCTh pabOThI BKIIOYAET pa3paboTKy
HOPMaTHEOB METEHCHUBHOCTM M3HOCA pEIbCOB pasHBIX KATErOpHil KadecTBa,
METOLYMKU K MNpOorpaMMbl U IIPOTHO3UPOBAHUS OOKOBOTO W BEPTHUKAILHOIO
U3HOCZ pENBCOB B pasHBIX YCJIOBHAX O3KCIUTyaTalldd, pa3paboTka METOIMKH



[POTHO3UPOBAHKS ~ KOHTAKTHO-yCTaJOCTHOW  IOBPEKTAEMOCTH  IOBEPXHOCTH
KaTaHWs PeJIbCOB JI0 00pa30BaHUS TPEIIUH .

Otmedas BBICOKHMII YpOBEHb M HAyYHYI0 3HAYUMOCTB JUCCepTalHu
Kpacrosa O.I. n1s Hayky ¥ NMPaKTHKU CENYeT OTMETHTH HECKOIbKO 3aMeYaHmii
0 aBTOpedepary :

- B InmaBe 2 BTOpad Ipynma (akTopoB, ompejenseMas TEeXHUUECKHUM
COCTOSIHKEM XONOBLIX YaCTeW, B TOH WIM WHOM CTENEHH OKa3bIBAeT BIMSHUE HA
MHTEHCHBHOCTD M3HOCA PEIbCOB. [l NOBBILICHHS TOYHOCTH MPOTHO3UPOBAHUS
CIIEIOEETIO0 Obl yeCTh 3TH (aKTOPEI HEKOTOPHIM TIONPABOYHBIM K03 DHUIIHEHTOM;

- B maBe 4 juiz Oonee TOYHOrO yd4eTa YIPYIMX M IUIACTHYECKHUX
XGPaKICPUCTHK yCTalJOCTU PENbCOBOM CTAlM 1Ie71eco00pa3HO KCIONB30BaTh
pe3yneTaTel cTeH0B5IX HensTanuil AO « BHUNDKTY.

VKa3aEBbis 2aMeuaHid HE CHIDKAIOT 00Ied 3HAYMMOCTH paboTel U ee
MIONOXUTEIIBHOY. OLISHKH,

ABTOpEQepAar, 0TPAKAOMK cofepKanue QUcCepTaliy O3BOSET OLIEHATh
€€ KaK 3aKOHYEEHYI0 HAyuyHyl paboTy Ha aKTyalbHyK TeMy, B KOTOpOH Ha
OCHOBZHMM HCCICNOBAHVY aBTOpa W3II0XKEHEI HOBBIE METOMOJIOTHYECKHE U
TCXHOIOTUHECKHE  pelIeHHs, MaTeMaTU4YeCKHe MOJENH 00ecreYuBaromme
IPOTHO3UPOB2ZHME IIPOLESCCOB H3HOCA M KOHTAKTHOM YCTalOCTH pENbCOB OT
BEJIMYHMH OCEBBIX HAIPY30K.

[ucceprauus  coorBeTcTByeT  TpeGosaHusM 1.9  «[lonoxkeHus o
OPUCY LEHNN  YYEELIX  CTENMEHEW»,  YTBePXKIEHHBIM  ITOCTAHOBICHHEM
npaBz1eIbCTBA Pocculickoii @enepanmu ot 24.09.2013 1. Ne 842, a ee aBTOoD,
Kpacros Ouner T'eHHajabeBuy, 3acoy’KUBaeT MPHUCYKICHHUS YUEHON CTENEHHM
AOKTOPA TEXHUYECKHX HayK HO cneuuansHoctd 2.9.2 JKene3HOMOpOXHEIM IMyTh,
U3LICKZHHE, IPOEKTUPOBAHME KENEIHBIX JOPOT.

JupexTop AUPEKIVY 10 PA3BUTHIO
peabcosoro rmpoxara OO0 «kEBPA3y
KaHAKIAT TEXHUYECKUX HayK,
crienuanpHOCTs 05.16.01
«Mera1moBeeHue U TepMUYeCKas
obpafoTka MeTamIoB»

Anexceit Uropesuy Bop

o / '/_tf-(,_'.:_f;' PLEETE
121353, r. Mocksa, yiu. Benosexckast, /

&

A.4 0J1oK «By
Teneon: +7(915)279-74-65
E-mail: aleksey.borts@evraz.com




OT3BIB
Ha apBropedepar mucceprauun KpacHoBa Onera ['eHHaaseBuua
((HpOFH03Hp0BaHHe H3HOCA H KOHT&KTHO-YCT&HOCTHOﬁ [NOBPCKAAEMOCTH PCIIBCOB
AJ15 YCHOBHﬁ HHTeHCH(bHKaL[HH 'PyY30BOTO JBHXCHHSA», l'[peIlCTaBIIeHHYIO HAa
COUCKaAHHC y‘-léHOﬁ CTCIICHH nomopa TEXHHYCCKHX HayK [0 CINCOUAJIBHOCTH
2.9.2. XXene3nonopokHbli MyTh, H3BICKaHHE, TPOEKTHPOBAHUE XKENE3HBIX JOPOT

Jns NOBBIICHUS MPOBO3HBIX CMOCOOHOCTEH JKENE3HOOOPOKHBIX JIUHHNH Ha
POCCHICKHX KENEe3HBIX JOPOrax BHEAPAKTCS IPY30BbIC BArOHBI ¢ MOBBIIICHHBIMU
OceBBIMH Harpyskamu 245 xH, pacludpseTcss NMOJUIOH perylspHOro odpalueHus
M0E30B MOBBILIEHHOW MAacchl M JJIHHBL, B TOM HHC/E COCAUHEHHBIX, BHEAPACTCS
TEXHOJIOTUS HHTEPBAJIBHOIO perylHpoBaHHUA MABIKEHHA [I0€3I0B H Jpyrue
peweHua. B mepcrneKTHBe CTaBUTCS 33a4a JAJNbHEHINEro MOBBIMICHHSA OCEBBIX
HArpy30K rpy3oBbIX BaroHoB A0 265 kH. [ToBbinIeHHE OCEBBIX Harpy3oK, BECOBBIX
HOPM ITO€3/10B, IPY30HANPIIKEHHOCTH JIOIDKHO YUHTHIBATHCA NPHU IPOEKTHPOBAHUH
HOBBIX KOHCTPYKLMI IIyTH, aHaJu3¢ M HW3MEHECHMH HOPMATHBOB TEKYIUETo
COIEpP)KaHuUs [yTH, OLEHKe U3MEHEHHS CpoKa CNyXObl KOHCTPYKLUMH MYTH U €ro
3JIEMEHTOB. B CBs3M ¢ 9eM, KpOMe NIPOBEACHUS PacueToB MyTH H €0 3JIEMEHTOB [0
NEPBOMY MpPEeAESIBHOMY COCTOSHMIO, HEOOXOAHMO BBINIOIHATH PACYETHI 10 BTOPOMY
npeaeNbHOMY  COCTOSIHUIO (II0  HAKOIUIEHHIO W3HOCA, TMOBpPEXJACHUH H
JIONToBeYHOCTH). BO MHOroM ofnpeienstoluMH CTOMMOCTb >KM3HEHHOIO LHKIIA
KOHCTPYKIIMH [YTH SIBISIOTCS KaueCTBO U CPOK CNyX0BI penbcoB. 1 NOBBIILEHNS
YPOBHSL Ka4ecTBa M CpokKa CiIyxk0bl peNbCOB HAa METALIyprHieckuxX 3aBomax
AO «EBPA3 3CMK» u [TAO «UMK» 65110 ocBoeHo npou3BoacTBo 100-MeTpoBbIX
penscoB, paspabotaHbl JHdOEepeHIHPOBAHHO TEPMOYIPOYHEHHBIE PEJIBChI PA3HBIX
KaTeropuii KadecTBa ¢ YIY4IIEeHHBIMH OJKCIULyaTallHOHHBIMH MOKAa3aTelAMH,
OTHOCUTEJIBHO 00BbEeMHO-3aKalieHHBIX  pennscoB Kareropuu T1. Hecmorpa Ha
OpedNpUHUMaeMble  YCHIUS  3aBOAOB-NPOM3BONUTENEH  pPEJbCOB, HAyYHBIX
OpraHH3alMii W HWHCTUTYTOB, MNpobaeMbl M3HOCA H KOHTAKTHO-YCTAJOCTHBIX
NOBPEXAESHUH pesibCcOB TPeOYIOT MOHCKA HOBBIX PELISHHI.

Hucceprauuonnas pabora KpacHosa O.1. nmocpslleHa akTyalbHOH TeMe —
pa3paboTke METOAOB NPOTHO3UPOBAHHSA HW3HOCA M KOHTAKTHOW YCTalOCTH
HOBEPXHOCTH KaTaHWs peNbcOB pa3HBIX Kareropui kavectBa. Haydnas HoBH3HA
JUCCEpTALlU 3aKJovaercs B pa3paloTKe airOpUTMa [POrHO3ZHPOBAHHUS HM3HOCA
penbCcOB, YCTAaHOBJIEHHH KOJHMYECTBEHHBIX 3HaueHUH (DaKTOpOB, OKa3bIBAIOIINX
3HAYMMOE BJIUAHHUE HA U3HOC PEJIbCOB.

Paspaborana MeToguka  MPOTHO3UPOBAHHS  KOHTAKTHO-YCTaJOCTHOH
TIOBPEIKIAEMOCTH TOBEPXHOCTH KaTaHWA penbcoB A0 00pa3oBaHMA TpelMH Ha
ocHoBe Mozenu bpayna — Munepa.

INpakTHueckas 3HAYUMOCTE paboTHI 3aKIOYAeTCs B pa3paboTke HOPMATHBOB
MHTEHCHBHOCTH H3HOCA PpenbCcOB pa3HBIX KaTeropHil KadecTBa, METOJMKH
NPOTHOSHPOBAHHUA H3HOCA PENbCOB JUIS Pa3fUYHBIX YCIOBHH JKCIULyaTalMH,
MEPOIPHUATHI [0 MOBBILICHHIO 3 ()EKTHBHOCTH TEXHOJOTHH (bpe3epoBaHUs
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PesLCOB.

OtMeyass HAaydHY®) M [PaKTHYECKY}0 3HAa4YHUMOCTb  JHCCEpTaLMH
Kpacnosa O.I'., umeercs 3aMeudanue mo asropedepary. B kauecTBe omHoro us3
($aKTopoB, OMPEIENAIOIINX H3HOC PEIbCOB, ABTOPOM MpPEeAOKEH MNpOAOIbHBIH
npopuns nytd. Heo0xoiuMo KOHCTaTHpOBAaTh, 4YTO Takue (PAKTOPBI Kak
HNpOJOABHBIN MpOoQUIs MyTH, Macca moe3fa, KOHCTPYKLIMS TeNeKEK TIpy30BBIX
BATOHOB, pPEXHM BeleHHS I0e37a, BOXICHUE [Moe3/la ¢ MOATANKUBAIOLLHM
JIOKOMOTHBOB, BOXIEHHE COEJUHEHHBIX I10€3[0B ONPENENSIIOT HHTErpajlbHBIH
¢daxTop — BeMHYHHY MPONOJIBHBEIX CHM B MOE3ME, KOTOPBIE B CBOK oYepenb MOIYT
OKa3bIBaTh CYLUECTBEHHOE BIIHSHHE HA BEIMUUHBI OOKOBBIX CHII, IIEPENABASMBIX Ha
nyTb. 13 aBTOpedepara He MOHATHO, KaK YYUTBIBAICA (PAKTOp NPOAOMLHON CHIIBI B
noesae npu pa3paboTke METOOUKH NPOTHO3HPOBAHUA H3HOCA PENBCOB.

VkazanHoe 3ameuaHHe He CHH)KAaeT oOmed 3HaYuMocTd paboThl U ee
NOJIOKUTENBHON OLIEHKH.

BEIOIHEHHBIH aHAH3 aBTopedepara AUCCEPTALMM TI0OKA3aJl aKTyalbHOCTh
BRIOpaHHOH TEMBI, OpPUIHHAJIBHOCTB, HAYYHYIO HOBH3HY H [MPAKTHYECKYIO
3HAYMMOCTY JMCCepTaUMOBHON pabotrl. BHeapeHue pe3ynbTaToB UCCIENOBAHHA
AaBTOpa BHOCHT 3HAYWTENbHBIH BKIad B Ppa3BUTHE TPaHCIIOPTHOH OTpaciy.
Nucceprauma Kpacnoa O.J. «[IporHosupoBaHHe H3HOCA M KOHTaKTHO-
YCTAJNOCTHOM MOBPEXKIAEMOCTH PENBCOB AN YCJIOBUI HHTEHCH(HKALIUK IPY30BOTO
JBWXKEHHS cooTBeTCTBYET 1.9 «[losioKeHHeM O NPUCY R ACHHU YUEHBIX CTENIEHEH»,
YTBEP)KACHHBIM MOCTaHOBICHHEM MpaBHTeNbeTBA Poccuiickon ®enepanuud OT
24.09.2013 r. Ne 842, a ee aBrop, KpacHoB Oner I'eHHagbeBnd, 3acayxuBaeT
INPHCYKACHHUA YYEHOH CTENeHH IOKTOpa TeXHUYECKHX HAyK MO CHEUHAIBHOCTH
2.9.2 KenesHoaopoxKHbIi MyTh, U3BICKAHHE, IPOSKTHPOBAHUE KENE3HBIX JOPOT.

naBHBIi  KOHCTpykTOp mnO uHbpacTpyktype AO <«MI[ XT», xangupar
TEXHHUYECKHX Hayk mo crnemuansHocTd 05.22.06 «Kene3HONOpPOXKHBIA IIYyTH,
M3bICKaHNE, TPOSKTHPOBAHHE JKENE3HLIX:AQPOT)

3arutoB Dnbaap JaHUTOBHY
03.10.2022
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O136IB
Ha aBropeepar mucceprauumn KpacHoBa Onera [eHHajpeBHYa
«IIpOrHO3MPOBAHME M3HOCA U KOHTAKTHO-YCTAIOCTHOM TIOBPEXIAEMOCTH PENbCOB
JUlst yCIIOBUH MHTEHCH(HKALMM TPY30BOTO JBHXKEHHS», NMPEACTABACHHYIO Ha
COMCKAHUE yIEHOU CTeNeHU AOKTOPa TeXHHYECKHX HAYK IO CHENHAIBHOCTH 2.9.2.
Ke1e3HOAOPOIKHBIN ITyTh, U3bICKAHKE, IPOCKTHPOBAHME HKeJIE3HBIX Jopor

Opnuott u3 Haubollee IPUOPUTETHBIX 3a7a4 B Pa3BHUTHH I1yTEBOIO X035HCTBA
SIBIIETCA yBEIMYCHUE MEXPEMOHTHOIO CPOKa MEXy KallUTalbHBIMH PEMOHTAMMU
xenesHozopoxHoro mytr o 2000...2500 mnu T 6pyTTO. AKTYanbHOCTb AAQHHOM
3a7auil MOATBEPXKIACTCA PCIICHHEM IPUHSTHIM M YTBEP)KIEHHBIM NPOTOKOIOM
COBEILAaHUA TIOJ TpejceaTenbCTBOM MHUHHUCTPAa NPOMBIIUIEHHOCTH W TOPLOBIH
Poccuiickoit ®enepaunu 1, B. MantypoBa, B KOTOpoM [aHHBIE 3HAYEHUS
MEXPEMOHTHOI'O CPOKA YCTAHOBJIEHEI B KaUe€CTBE OCHOBHBIX 11eJIEBBIX [TOKA3aTe e,
BrinonHenue naHHo# 3a1a4u BO3MOXKHO TyTeM CO3IAHMS PEeIIBCOB C pecypcoM He
menee 1500 muH 1. 6pyTTO MO NpoMylIEHHOMY TOHH&XY. HecMoTps Ha TO, yTO
COBPEMEHHBIE NU(OEPEHIUPOBAHHO TEPMOYIPOYHEHHEIE PEILChl OTEYeCTREHHOTO
IIPOM3BOACTBA INOJATBEPAMIM Ha 3KCIEPHMEHTANBHOM Koiblle AQ «BHUMKTy
HapaboTKy cBeme 1700 wmupa T 6OpyTro, OmBIT MX OKCIUTyaTalluH B
TSDKETOHATPYKEHHBIX TOPHO-NIEPeBAIbHBIX YYACTKAX B KPUBBIX MANBIX PafdyCcoB
aopor BoCTOYHOrO MONMrOHa IIOKA3ajl, YTO NpelelbHOE COCTOSHHE penBLCoB,
00y CIIOBIEHHOE Pa3BUTHEM Ie()EKTOB KOHTAKTHO-YCTAIOCTHOTO IIPOUCXONKICHUS U
OOKOBOr0 M3HOCA, JIOCTUrAETCS CYILECTBEHHO 00JIee HU3KOM Hapabotke. Cutyanus
OCIOXHACTCA TEM, YUTO JUIS MOBBILICHHS IIPOBO3HOM CIIOCOGHOCTH HA POCCHICKUX
JKCJIC3HBIX OpOraX UHTEHCHBHO BHEAPSETCS HHHOBALMOHHBIN MOMBIKHON COCTAR
C TIOBBIICHHBIMH OCeBBIMM Harpyskamu. Jluccepranms O.I. Kpacrosa
NOCBAILIEHHAs pa3paboTKe HAyYHO- OOOCHOBAHHEIX METOJOB IIPOTHO3HPOBAHUS
M3HOCA U KOHTAKTHOH YCTAllOCTH TNOBEPXHOCTH KATaHMs DEJIbCOB, a TaKke
YCTAHOBIECHUIO (DAKTOPOB, OKAa3BIBAIOIIMX 3HAYUMOE BIUSHUE HA M3HOC U
KOHTAaKTHYIO YCTaJlOCTh B YCJIOBHSIX HMHTEHCU(DUKAILUHM IPY30BOrO JIBHIKEHHS
SIBIISIETCS aKTyaIbHOM.

PesynpTaTe! quccepTAMOHHBIX HCCIETOBAHMI B MOJIHO Mepe anpoOHpPOBaHEI
Ha MEXIYHAPOLHBIX U BCEPOCCHHCKUX HAYYHO - MPAKTUYECKUX KOH(EPCHLIMsX.
OCHOBHBIE TMONOXEHHUS AUCCEPTALMH Oy OINKOBAHBI B PCLEH3UPYEMBIX HAYYHBIX
u3naHusAX.  JIOCTOBEPHOCTH  MONYYEHHBIX  pe3yJbTAaTOB  3aKIIONACTCS B
MCIONB3OBAHMM  alPOOMPOBAHHBIX ~ METONOB  TEODHUM  BepOSTHOCTEH  u
MaTeMAaTHYeCKOH CTaTUCTUKH, Ae(GOPMALMOHHBIX MOesIe IIpHK MHOTOOCHOM
[MKIMIECKOM HArpy)K€HWH, YUCIEHHOTO MOJEIHUPOBAHUS C HCIIOJIL30BAHUEM
[IPOrpaMMHBIX KOMIUTIEKCOB «Y HUBEepCallbHbIH Mexanu3my», MARC, Fatigue (MSC
Sofware).

Hayunass HoBu3Ha Tembl mucceprammu O.T. Kpacuosa 3zakmouaercss B
pa3spaboTke Hay9HO - 0OOCHOBAHHBIX METOJIUK MPOrHO3UPOBAHMS H3HOCA PebCoB
Pa3IHYHBIX KATErOPHH Ka4ecTBa B PAsHBIX YCIOBHSX IKCILIYATAMH, METOIMKY
TIPOrHO3MPOBAHMS KOHTAKTHOH yCTAIOCTH IOBEPXHOCTH KATAHUS PENBCOB C YIETOM
ACTpallallii MEXaHMIECKNX CBOHCTB B 30HE KOHTAKTa KOJIECA C PEIbCOM € POCTOM
MPONMYIIEHHO0 TOHHAXA, METOIHKH ONPEICICHNA MHTETPATBHOIO pacipe/ie1eHHs
BEPTHKAJIBHBIX CHJI OT Pa3HBIX THUIIOB IIOJIBUKHOTO COCTaBa, B TOM YHCIE C



TTOBBLIIICHHBIMHA OCEBBIMU HAIPY3KAMHU ¥ METOIMKHM ONpENeNeHUs! [eOMEeTPHYECKIX
apaMeTpoB  PEXYIEro HHCTPYMEHTA (PE3EPHBIX KONEC penbCodpesepHbix
I10€3/10B.

BaxHeHIIMM NpaKTHYECKUM pe3yIbTaToM paboThl SABISETCS paspaboTka
IPOrpamMMBI ISl IPOrHO3UPOBAHUS GOKOBOIO M BEPTHKAIBHOTO M3HOCA PEThCOB Ha
0a3e OCHOBHBIX IOJIOXEHHH pa3paboTaHHOMN METOMKH, YCTAHOBIEHIE HOPMATHBOR
MHTCHCUBHOCTH H3HOCA PENbCOB pasHBIX KaTeropuil KadecTsa, paspaboTka
MEPONIPUATHH TIO YJIyHIICHHIO Ka4ecTBa GOPMUPOBAHHS IMONEPEYHOr0 NPOMMIS
peNbCOB METOLOM (pe3epoBaHus

ABTOpe(epar IMCCEepTAlMM COCTaBICH C COONIONEHHEM YCTAaHOBIEHHBIX
TpeOOBaHUH U JaeT TOJIHOE NPeACTaBIeHNE O IPEJICTABIIEHHOM NUCCEePTAIIMOHHON
pabore.

[To TexcTy aBTOpedepara UMEIOTCS 3aMeYaHUs:
- B TeKcTe aBTOpediepara He B NONHOH Mepe 0GOCHOBaH BHIGOP MPOrPAMMHOIO
KOMILUIEKCa «YHHBEPCANBHEIH MEXaHHM3M» JUIi TNPOBENEHMS pacudeTOB MU3HOCA
penbcoB. FiMerores paspaGoraHHBIe TI0 3TOM TeMaTHKe MOJIeNl H3Hoca peibeos AQ
BHHWWXT u CI'VIIC;

— U3BECTHO, YTO IPU UCCNIECNOBAHUAX KOHTAKTHOM YCTANOCTH HA MOBEPXHOCTH
KaTaHHA pENbCOB NPHUMEHSIOT AWarpamMmbl IpucnocabmuBaeMoct JKOHCOHA.
Caenosaiio 6v1 6onee nonHo 060CHOBATE NPEUMYIIECTBO AchHOPMAIIMOHHON MOIEIIHU
bpayna- Muiiepa.

Ilo conepxanmio  aBropedepara, ucceprammio Kpacrosa Ouera
l'ennanpeBnya  «lIporHoswporanme w3HOCZ | KOHTaKTHO-YCTalOCTHOM
NOBPEXAAEMOCTH PENBCOB ISl YCIOBUA MHTEHCH(DHKALMYM IPY30BOTO IBHIKSHUS,
OTBEYaeT KPUTEPHUSM, YCTaHOBICHHBIM 1.9 «IlonoxkeHus 0 npucyaeHUn yuSHbIX
cTeneHen», yreepxaéunoro Ilocranoenenuem Ipasurenscra PO ot 24 CEHTSOpsI
2013 Ne 842, B KOTOPO# U3/10/KEHBI HOBbIE HAYYHO- 000CHOBAHHBIE TEXHHYECKHE W
TEXHOJIOTUMECKUE DEINCHMs, HANpPaBIEHHbIE HA CHIDKCHHS H3HOCA PEIbCOB U
MOBPEX/AEMOCTH UX KOHTAKTHO- YCTAIOCTHBIMY JIe()eKTaMHU, BHEAPEHHE KOTOPHIX
BHOCHUT CYIISCTBCHHBIH BKJIQ/l B Pa3sBUTHE TPAHCIIOPTHOW CUCTEMBI CTpaHbl, a €&
aBTOp, KpacHos Ouner ['eHnajneBRd, 3aCIyKHBAET IPHCYIKAEHHUS YIEHOH CTeNeHH
JIOKTOpa TEXHUYECKUX HAyK IO crenuanbHocTd 2.9.2 JKenesnomopoxusrit My T,
M3BICKaHHUE, MPOCKTHPOBAHHUE JKEIE3HBIX JOPOT.

Hawaneaux Hay4Ho-mccnenoBaTensckoro oraena Jlupekuuu mo pebcoBOMY
npousBoacTBY AO «EBPA3 3CMK», KaHIHIAT TEXHHYECKUX HayK

onesoii Erop Bnanumuposuy

U340 LR
AO «EBPA3 3CMK»,

654043, Kemeporcxas o6nacts-Kysbace, r. HookysHel,
Ten.+7 (3843) 79 10 02
e-mail: B iEle

MOIITKCE PereH3GH

HomxHocTE

T 5Copsiotenls 7P
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OT3bIB
Ha aBropedepar gucceprauun KpacHoBa Onera [eHHampeBHua
«IIporuosupoBanne H3HOCA M KOHTaKTHO-YCTAJOCTHOM MOBPEkKIaEMOCTH PEIbCOB
JJISL YCJTIOBHM MHTEHCH(DUKALMKM TPY30BOTO IBWKCHHS», INPEACTABICHHYIO Ha
COMCKaHHE YIEHOH CTENEHH JOKTOpAa TEXHUYECKUX HayK 10 ClIeuanbHOCTH 2.9.2.
JKee3Ho10pOXKHBIH IMyTh, U3BICKAHKE, IPOEKTUPOBAHHUE JKETE3HBIX TOPOT.

Huccepraumss O.I'. KpacnoBa mocBsimenHass paspaboTke HaydHO-
00OCHOBaHHBIX METOJOB NPOTHO3UPOBAHMS HM3HOCA M KOHTAKTHOM yCTaJOCTH
IIOBEPXHOCTH KaTaHWs pPeNbCOB, YCTAHOBIEHHIO (aKTOPOB, OKA3BLIBAIOIINX
3HaYMMOE BJIUSIHHE HA M3HOC M KOHTaKTHYIO ycrajocTs. PaGora HampaBiieHa Ha
PEIIeHUsT BOIPOCOB: - IIOBBHIIIECHHSA IIPOBO3HOM CHOCOOHOCTH JIMHUK  IyTEM
YBEJIUYCHHUS IIPOU3BOJIUTEIEHOCTH BArOHOB 3a CYET MOBBILIEHHS OCEBBIX HArPy30K,
CHH)KEHHsI CTOMMOCTH JXH3HEHHOI'O LIUKJIA PENIbCOB U IyTH B LEJIOM; IOBBIIIEHHS
pecypca pesibCoB 3a CYET BHEAPEHMs TEeXHOJIOIMU UX (pe3epoBaHus. B cBsizu ¢
BBIILIEU3JI0KEHHBIM padoTa ABJISAETCS aKTyaTbHOM.

B aBropedepare n310X€HO OCHOBHOE conep)kaHue paboThl, MPOBEIECHHBIE
aBTOPOM JUIsl IOCTHKEHHUSI TIOCTABICHHOM 1IEJIH.

JloCTOBEPHOCTD MOMYYEHHBIX PEe3yJIbTaTOB 3aKIOYAeTCs B HCIIOJb30BaHUK
anpoOUpPOBAHHBIX METOIOB TEOPHUHU BEPOSITHOCTEW U MATEMATHYECKON CTATUCTUKH,
OOIIENTPU3HAHHBIX MPOTPAMMHBIX KOMIUIEKCOB «YHUBEPCAJILHBIA MEXaHU3M,
MARC, Fatigue (MSC Sofware), sxcriepuMeHTaIbHBIX METOIOB MCCIENOBAHUN B
coorBercTBuu ¢ 'OCT P 55050-2012.

Hayunas nHosusHa temsl quccepranuu O.I'. KpacHoBa 3akmouaercs:

- B pa3paboTke Hay4yHO- OOOCHOBAHHOH METOJMKHU MPOTHO3UPOBAHUS H3HOCA
peNbCOoB,;

- HOBBIX MOAXOJaX K IPOTHO3UPOBAHUIO KOHTAKTHON YCTAJIOCTH MOBEPXHOCTH
KaTaHWs pelbCOB C WUCIOIb30BaHHEM JedopManuoHHOM Moxenu bpayna -
Munnepa;

-. pa3paboTke METOAMKH (OPMUPOBAHUS HHTETPAIBHOIO paCIpEeACIICHUs
BEPTHUKAIBHBIX CUJ OT CYyTOYHOIO NIaKeTa MOe3/10B ¥ CTPYKTYPhI MOE310M0TOKA.

ITpaxkTrueckum pe3yapTaToM paboThl sBiseTCs pa3paboTKa MporpaMMbl s
IIPOTrHO3UPOBAHUS U3HOCA PEIbCOB, HOPMAaTUBOB MHTEHCUBHOCTH M3HOCA PEJIBCOB
pasHbIX Kateropuil kauectna. Pa3zpabotansl u nepenans Ha AO «Kamyxckuii 3aBoj
«PeMIyTbMaI» MEpONIPUSTHUS [0 COBEPLICHCTBOBAHHIO TEXHOJIOTUHU (Dpe3epOoBaHUS
pEeNnbCOB, KOHCTPYKLUMHM paboOyux OpraHoB U U3MEPUTENBHONH  CUCTEMBI
penbscodpesepHoro noesna POII-1.

OcHOBHBIE pe3yabTaThl HAYYHOTO HCCIENOBAaHMUA TOCTATOYHO IIMPOKO
JOJIOXKeHBI, OoOcyXJeHbl M oxo0peHbl Ha 19-TH  Hay4yHO-TIPAKTUYECKUX
MEXYHapOIHBIX U BCEPOCCUNUCKUX KOH(EepeHIUIX



ABropedepar auccepTalUM COCTaBIEH C COOMIOJEHHEM YCTaHOBIEHHBIX
TpeOOBaHMIl U JIaeT NONHOE MpPEeJCTAaBICHUE O MPEICTABIEHHON AUCCEePTALHOHHOM
pabore.

ITo TexcTy aBTOpedepara UMEIOTCS 3aMeYaHus:

- Ipd IPOrHO3MPOBAHUU KOHTAKTHO — YCTAJIOCTHOM JIOJTOBEYHOCTH
MIOBEPXHOCTH KaTaHWs pENbCOB HE YYMUTBHIBAIOTCS YIPYrHe Iapamerphl
TIPUMEHSAEMBIX PEJIbCOBBIX CKPETLICHH;

— LeIecoo0pasHO BBINOMHUTH pacueT JKOHOMHYECKOro dddexra orT
IIPOBEJIEHHBIX UCCIIEI0BAHUN];

- B TEKCTE aBTOpedepara UMEIOTCS OITeYaTKH U CTUITUCTHYECKHAE HETOYHOCTH.
YKa3aHHBIE 3aMeYaHHs HEe CHIDKAIOT HaydHOro ypoBHs pabotel Kpacnosa O.I'. u
OOLIYIO MOJOKHUTEIBHYIO €€ OLIEHKY.

Conepxanue aBropedepara nucceprauuu KpacnoBa Onera I'eHHanbeBuya
«IIporHosupoBanye U3HOCA U KOHTAKTHO-YCTAIOCTHOM MOBPEXIAEMOCTH PETBCOB
JUIsL yCIIOBUM MHTEHCU(PUKAIIUKM IPY30BOT'0 JIBWKEHUNY TTO3BOJISET CENATh BBIBOJ O
TOM , 4YTO NpEeACTaBlICHHAas K 3allluTe AUCCepTallOHHAas paboTa BHINOIHEHA Ha
BBICOKOM TEOPETHUECKOM YpOBHE, UMeeT MPaKTHUYECKYI0 3HAUYUMOCTh, OTBEYAET
KPUTEPUSM, YCTAHOBJIEHHBIM I1.9 «I1010KeHUS 0 MPUCYKIEHUU YUEHBIX CTEIIEHEN,
yrBepxkaénHoro [loctanoBnenuem I[IpaBurtensctBa PD ot 24 centsaops 2013 Ne 842,
a e€ aBrop, KpacHoB Omner I'eHHanbeBWdY, 3acCiIy)XKMBaeT MPUCYKICHHS YIEHOU
CTENEHH JOKTOpa TEXHUYECKUX HayK Mo crenuaibHocTh 2.9.2 XKene3Ho1opoxxHbIH
YTk, U3BICKAHUE, IPOCKTUPOBAHHUE JKEIIE3HBIX JOPOT.

Hupexrop no rexaudeckoit monmutuke 1 HUOKP AO «B3T»
Kanaunatr TeXHu4ecKux

_AIIEKCBI‘:I Bnagumuposuu JleGenen
23.09.2022r.

Anpec opranusauuu: Mocksa, Hoast bacmannas, 9/2-4, crpoenue 6
E —mail: reception@beteltrans.ru

Tenedon: +7 (495) 663- 11-33

dakc: + 7 (495) 632-27-17

[Tonnuce A.B. Jlebenena 3aBepsito:

Ynparnenus Aenamu

Cruxanosa E.E.
Ha OCHOBAHUU AOBEPEHHOCTH Nel0
o1 09.12.2021r.

Otnen ynpasnenug
nepcoHanom
W CouMansHeix
BONpocos



OT1351B
Ha aBTOpedepar aucceprauuu KpacHosa Onera I'enHamseBiua «IIporaozuposanue
M3HOCA M KOHTAKTHO-YCTAJIOCTHOH IMTOBPEKIAEMOCTH PEITECOB IS YCIOBHIA
VHTEHCH(UKALMU I'PY30BOr0 ABMKECHHUSMY, MPE/ICTaBJICHHYIO HA COUCKAHUE YUEHOI
CTCTICHH TOKTOpA TEXHUYECKHX HAyK I10 CHEIHaILHOCTH 2.9.2. XKenesHomnopoxHeIH
ITyTh, H3BICKAHUE, MPOESKTUPOBAHHE JKEIE3HBIX TOPOT.

PasButre TKETOBECHOrO IBWKEHHS Ha POCCHHCKHX JKENE3HBIX JOporax ¢
BHCIIPEHHEM MOIIHBIX JIOKOMOTHBOB C ACHHXPOHHBIM IIPUBOLOM. HHHOBALMOHHEIX
BarOHOB C IOBBIMICHHBIMA OCEBBIMU Harpyskamu 10 245 kH, a B nepcnexruse 10 265 u
294 xH/ock, B coueranuu ¢ o6mmm POCTOM TPY30HAMNPSIKEHHOCTH Ha CETH JKEJIE3HBIX
AOPOT, NPEeXIe BCEro Ha Noporax BocToYHOro mommrona, a Takke BBIIOTHEHHE peleHus
IIpaBurenscTsa PO 0 10BEIEHHH MEXPEMOHTHOTO CpoKa IyTH 110 2- 2,5 Mapa. T. 6pyTTo
[o npomymeHHoMy ToHHaxy (IIporokon coBemanus mox npencenarenscreom Mpunucrpa
TIPOMEBIIITEHHOCTH M Toprosiu Pocentickoit ®eneparun J[.B. Mautyposa ot 7.09.2018 .
Ne 32278) TpeGyeT pasBuTHS METONOB pacyera W IIPOTHO3MPOBAHMs pecypca BCeX
ICMCHTOB BEPXHEIO CTPOCHMS NYTH, B TOM HYHC/IE€ PENBCOB, OT HAAEKHON PaGOTEI
KOTOPBIX 3aBHCHUT 0€30MacHOCT JABMKEHHS TIOE3/I0B,

B cBs3M BBIIECKA3aHHBIM, AUCCEPTALMOHHAS pabora Kpacuosa O.I',, nocssimentas
pa3paboTKe METONOB MPOTHO3MPOBAHMSA M3HOCA W KOHTAKTHOI YCTaJIOCTH MOBEPXHOCTH
KaTaHWi pelIbCOB PasHBIX KaTErOPUH KauecTBa B yCIOBUAX MHTEHCH(HUKALIMM TPY30BOTO
ABUKEHHS, BBIIIOTHEHA HA aKTYaJIbHYIO TEMY.

IIpuMeHenune couckateneM npu MpoBeeHIH MOJIeTMPOBaHMA IIPOLIECCOB H3HOCA U
KOHTAaKTHO-YCTAIOCTHOH NOBPEKAAEMOCTH PeibCOB BHOBb pa3paGOTAHHBIX METOMMK, a
TaKke OOIICNPU3HAHHBIX M  XOpPOWIO ce6f  3apeKOMEHAOBABIIMX IIPOrpaMMHBIX
KOMIIIEKCOB TI03BOJIMIIO IOJNYYUTH JTOCTOBEPHOCTH PE3yJIBTATOB, MOATBEPKIAIOILYIOCS
XOpoIeil CXOAMMOCTBIO PE3YIBTATOB PACUYETOB M JAHHBIX peaibHON JKCIUTyaTaluu
PETBCOB.

Hayynas HOBM3HA paGOTEI 3aKIIOYaeTCS B MHHOBAIMOHHOM MOAXONE K
OIIPEAC/ICHUIO H3HOCA PEJIBCOB C BBEACHUEM ITOHATHS «0a30BOM UHTEHCHBHOCTH U3HOCAY.
OKCIEPUMEHTAIbHO-PACYETHBIM ITyTEM OMpPEEIeHEI KOG (UIMEHTH H3HOCA, CKAauKa U
TUTOTHOCTH MOIMHOCTH CHII TPEHHMA JUIA penabcoB oOmero HasHawenus tuma JIT350.
YCTaHOBNIEHBl KOJHYECTBEHHBIE 3HAYECHUS U 3aKOHOMEPHOCTH H3MEHeHus Hamnboiee
3HAYUMBIX (DAKTOPOB, BIMAIOMNX HA MHTEHCHBHOCTH M3HOCA penscoB. Ha 6aze
OKCIICPUMCHTATIBHBIX ¥ TEOPETHYECKHX WCCIIENOBaHUil COMCKareieM paspaGoTaHa
METOAMKA MPOrHO3UPOBAHUS H3HOCA PEIBCOB.

J1s IPOrHO3MpPOBaHHUs TOBPEXIAEMOCTH MOBEPXHOCTHOCTH KATAHHS PEIIECOB OT
[MKIMYECKOro  YNpPYrOIVIACTHYECKOrO  BO3AEHCTBMA  BIEpBEIE  INpEIOKeHa
neopMaloHHas MOZETs MHOTOOCHOH YCTaIoCTH bpayna — Munnepa. Tak xak npu
B3aMMO/ICHCTBHE KOJIEC ¢ PEIbCAMU MPOHCXOAUT YHPYTOIUIACTHYECKOE YIIPOYHEHHE CO
CHIDKCHMEM MEXaHUYECKNX XapaKTEPHCTHK [IOBEPXHOCTHOTO CJI0S PENBCOB, IPEIOKEHO



YUHUTBIBaTh CHW)KCHME MEXaHHYECKHX CBOMCTB  OT NPOIMYINEHHOTO  TOHHA)KA
9KCIIOHCHUHAIbHOM 3aBHCHMOCTBIO.
OCHOBHBIMH IIPaKTHYECKUMHU pesynbTrataMu paGoTel ABISIOTCA:
® Dpa3paboTka HOPMAaTHBOB WHTEHCHBHOCTM H3HOCA PEIIECOB  pa3sHBIX
Kareropuii kauecrsad
® paspaboTka MporpamMMsl NPOrHO3MPOBAaHUA OGOKOBOrO U BEPTUKAIBHOIO
H3HOCA PENBCOB JUIA PAa3HBIX YCIOBHM SKCILTYaTAIHH.
B xone paccmorpenns aBTOpedepara BOSHHKIIN CIEAYIONUINE 3aMEYaHNS:
¢ Ha MHTCHCHBHOCTh M3HOCA PENBbCOB B KPHBHIX y4acTKax MMYTH OKa3bIBalOT
BINSHUE HE TOJNBKO MX HOMHMHANBHBIC MApaMeTphl, HO M OTKIOHEHUS
FCOMETPUH DPEIBbCOBOM KOJIEH, HANPHMEP, MO BO3BBLIMICHHIO Hapy>KHOro
pelibea, MupuHe konen u ap. Crenosano 6s1 mpopa6oTars BONPOC BIIHSHIS
STHX ITapaMETPOB Ha HHTEHCUBHOCTH M3HOCA PEJTECOB;
® TPH  MCCICIOBAHWM  KOHTAaKTHOH  YCTalOCTH  LenecooGpasHO  GhUIO
AOTIONHUTE/IBHO ~ ONPE/IENIUTh  BIMSHHE JIOKOMOTHBOB HA HAKOIUICHHE
KOHTAaKTHO-YyCTaJIOCTHOM IOBPEKIAEMOCTH.
OTMeueHHBIC 3aMeYaHUsT HE CHUKAIOT HAYYHOM U IPAKTHYECKOH 3HAYUMOCTH
AMCCePTAallMOHHO# paGoTel. PaboTa 3aciykuBaeT monoxkuTeIbHOI OLICHKH.
BrinonHeHHsIl aHanu3 aBTOpedepaTa aMCCEPTANMH  MOKA3al aKTyalbHOCTh
BBIODaHHOM TEMEI, HayYHYIO HOBH3HY M IIPaKkTHYECKYyK0 3HAYUMOCTH B 00JaCTH
[IPOTHO3MPOBAHUA M3HOCA M KOHTAKTHO-YCTAJIOCTHOM 3HAYMMOCTH JUCCEPTAIMOHHOMN
pabotel. [luccepramus KpacroBa O.T «IIporHo3upoBaHne M3HOCA M KOHTAKTHO-
YCTAJIOCTHON MOBPEXKITAEMOCTH PENBbCOB IS YCTIOBHH HMHTEHCHOHKAIMH TPy30BOrO
ABIKCHUA» COOTBETCTBYET 1.9 «IlomoxkeHneM o mpucyxienun YYEHBIX CTEHEHEN,
YTBEPXCHHBIM ITIOCTAaHOBJICHHEM IIPaBUTEILCTBA PoccHifckoit Denepannu ot 24.09.2013
r. Ne 842, a ee aBrop, Kpacros Oier ['ennanbeBuy, 3acnysxuBaer IIPUCYKIECHUS YUYESHOMN
CTCIICHM IOKTOpA TEXHHYECKUX HAYK M0 CIELUANIBHOCTH 2.9.2 JKene3HomOpOKHEIH MyTh,
M3BICKAHUE, IPOEKTUPOBAHHE JKEJIE3HBIX OPOT.

Hauaneuuk otnena 3A0 «[ITUK ITPOI'PECCy,

KaHIMJAaT TCXHUYECKUX HAYK e ~_— TumamoB Axaronuii ITerpoBuy
- a/ 3.10.2022 .

Dakruueckuit agpec: 111024, r. Mockga, yu. ABuamoTopHas, 1.51A,
Anpec s nepenucku: 111024, Mocksa-24, a/175
Tew/daxc: (495) 673-74-30, mo6.1exn.: (985)760-76-79

E-mail; gik-progress@mail.ru

Hoanuce A.I1. Tumamosa 3asepsro;
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OT135IB
Ha aBTOpedepar JHACCEpPTaLUU KpacHoBa Onmnera I'ennanpeBuyua
«IIporHo3upoBaHKe U3HOCA i KOHTAKTHO-YCTAIOCTHON IIOBPEXIAEMOCTH PENHCOB
JJIST yCTIOBUH HMHTCHCU(GUKAIMA TPY30BOIO ABIKCHUNY, MIPEJICTABICHHYIO Ha
COMCKaHHE Y4EHOU CTENCHH JOKTOPa TEXHUYECKUX HayK IO CIIeuajIbHOCTH 2.9.2.
XKenesHonOpOXXHBIN IIyTh, U3LICKAHUE, IIPOEKTUPOBAHKE JKEJIE3HBIX I0POT

Pesiberl ABIsIOTCA Haubonee OTBETCTBEHHBIM M JOPOTOCTOSIIUAM SJIEMEHTOM
BEpXHEro CTpoeHus IyTH. OT UX HaleXKHOW paboTHl 3aBUCUT 6e30IMacHOCTH
ABWKCHHUS 1MOe310B. KOHTaKTHas ycTaloCcTh W M3HOC IPU KAYEHWUU  SBISIOTCS
PacnpoCcTpaHeHHBIMU IPUYHHAMH JOCTHXKEHHUS NPEJIEIbHOIO COCTOSIHHS PEIbCOB
U HU3BATUS UX W3 OKCIUTyaTal. KOHTAaKTHas yCTaJOCTh MPEACTaBISIET COOOM
peanpHyro npobieMy, CHIBHO BIHUSIONLYIO HA 0€30I1acHOCTH JBIDKEHHUS TI0E3]0B.
OcobeHHO O0CTPO 3TOT BOIPOC BCTall M3-3aBHEAPEHMS Ha POCCHIMCKUX JKEIE3HBIX
AOporax rpy3oBbIX BaroHOB M JIOKOMOTHBOB C OCEBBIMHM Harpy3kamu 245kH u
HOBBIX KaT€rOpUi PEIbCOB, BhITycKaeMbIX B cooTBeTcTBUU ¢ I'OCT 51685- 2013.
ITepuoauyHocTe  NPOMUIAKTUYECKOTO U KOPPEKTHPYIOIIEr0 TEXHHUYECKOTO
00CITy)KMBaHUS OKA3bIBAIOT OOJIBIIIOE BIMSHKME HA CTOMMOCTH JKH3HEHHOTO IMKJIA
KEJIC3HOAOPOKHOTO IIyTH, U TIOITOMY ISl €€ CHYIKEHUS HEOOXOIUMBI TIepeIOBEIE
CTpaTeru, OCHOBAaHHbIE HAa (QYHKLUHUSIX IPOTHOZUPOBAHUS. OTO OIPEHEseT
aKTyaJIbHOCTh TEMbI HCCIIEAOBAaHUH NPEICTABIEHHON AUCCEPTAMOHHONW PabOTHL.
OcHOBHBIE ~ HampaBlI€HUS UCCIEJNOBAaHWM, LeJNb M  3a0a4UAUCCEPTALMH
c(hopMyJIMpOBaHEl Ha OCHOBaHMH aHAIN3a PaHee MPOBEIEHHBIX TEOPETUUECKUX U
IIPaKTHYECKUX HCCIENOBaHUNA B OOJACTH M3HOCA W KOHTAKTHOM YCTAJIOCTH
PENBCOB.

Hay4ynasi HOBH3Ha AHCCEPTAIMM 3aK/II0YAETCH B CIIEAYIOIIEM:

- pa3paboTKe CTPYKTypHOM CXEMBI ¥ BBIPQXEHUH ISl OIpeelieHnss GOKOBOro u
BEPTHUKAJIBLHOTO H3HOCA PEILCOB M METOMUKUIIPOTHO3ZUPOBAHUS H3HOCA PEIHCOB
Pa3IMYHBIX KATETOPHil C yUYETOM KOJIMYECTBEHHBIX 3HAUEHUM U 3aKOHOMEpHOCTE
U3MEHEHUS OCHOBHBIX ()aKTOPOB, BIHSIONINX HAa HHTEHCHBHOCTD U3HOCA PENTHCOB;

- pa3pa0OTKe  METOAUKU  ONpefesieHus  KOHTAKTHO-yCTaJOCTHOM
IIOBPEXIAEMOCTH ITOBEPXHOCTH KaTaHUs PEIbCOB N0 OOpa30BaHMS TPEIIWH C
UICIIONIb30BaHUEM Jle(hOpMalliOHHOH MOZAETN MHOTOOCHOW YCTaJOCTH H YYETOM
Jerpajaliii MEXaHHYEeCKMX CBOMCTB IIOBEPXHOCTH KaTaHHWS pEIbCOB  OT
IIPOITYIIIEHHOTO TOHHAXA;

- pa3pabOTKe METOOUKU OIpeleTeHUs TeOMETPHUYECKUX IapaMeTpPOB
peXylero MHCTpyMeHTa (pe3epHBIX Kolec ¢ ImpeoOpa3zoBaHMeM objaka TOUek,
[IOJIy4YEeHHBIX B IIpoLecCe U3MEPEHUU KOOPAUHATHO—M3MEPUTEIBHON MAaIllWHOM,
METOJIOM CHHTYJISIPHOTO Pa3JIOKEHUS U UCIIOJIb30BAHUSI ArOpUTMOB JlenoHe.

Teopernyeckass H NpaKTHYeCKasi 3HAYMMOCTb MNOJYYE€HHbIX aBTOPOM
pPe3yJIbTaTOB 3aKJII0YAeTCs:DKCIIEPUMEHTAIbHO- PACUETHBIM ITyTEM OIpEeeIeHBI
ko3 puIreHTsl u3HOca M ckauka Mogjenu Illmexta uisi penbcoB  0OOIIEero
HazHadeHus J[T350, sKkcrieprMEHTANIBHBIM IIyTEM YCTAaHOBJIEHA M3HOCOCTOMKOCTH
PEeNbCOB PA3HBIX KaTeropuil kauecTBa i 0a30BBIX YCIOBH,pa3pabOoTaHbI





HOpMAaTHUBbl WMHTEHCUBHOCTH U3HOCA pEJIbCOB pA3HBIX KaTErOpHi KauecTsa,
paspaboTaHbl ~ MeTOJWKa W  [pPOrpaMMa  IIPOTHO3MPOBAHHS  M3HOCA
PEIBCOB,IIPEIUIOKEHO PAHXUPOBAHKWE IIOJBMXKHOIO COCTaBa IO KjacTepaM B
3aBUCHMOCTH OT JIMAIla30Ha CHUJIOBOIO BO3ZECHCTBHS, pa3paboTaHa U MpeIoKeHa K
BHEIPEHUIO METOJHKA IIPOTHO3UPOBAHUSA KOHTaKTHO-YCTaJIOCTHOMN
IIOBPEX/IaEMOCTH IIOBEPXHOCTHU KaTaHUS PeIbCOB.
OcHOBHBIE pe3ybTaThl HAYYHOTO MCCIEAOBAHUS HOCTATOYHO HIMPOKO JOJNOXKEHBI,
00CyXIeHbl M ONOOpeHbl Ha 19-TH HAayYHO-NPAKTHYECKMX MEKIYyHAPONHBIX H
BCEPOCCUMCKUX KOH(DEPEHIHSIX.
Ormeuast BBICOKHH ypOBEHb M HAayYHYIO 3HaYUMOCTh Juccepranuu Kpacuosa O.I
JUII HayKM M IIPaKTUKHA CJIeAyeT OTMETUTh HECKOJBKO 3aMeYaHWii 10
aBTOpedepary:

- B METOAMKE IIPOTHO3UPOBAHUS HE YYUTHIBAETCS BIHSHHE Ha
MHTEHCUBHOCTH U3HOCA JIErPaJalliy IPOMEXYTOYHBIX PEIbCOBBIX CKPEIUICHUH |

- OTCYTCTBYET OLI€HKAa 3KOHOMUYECKOH 3(PPEKTUBHOCTH BBITOIHEHHBIX
VICCIIEIOBAHUN.
IIpuBenieHHBIE 3aMEYaHus He CHIXKAIOT LIEHHOCTH Pe3yNIbTaToB JHCCEPTAAOHHON
paborsl KpacHoBa O.I., KOTOpyI0 MOXXHO OIIEHHTH KaK 3aKOHYEHHYIO HAy4HO-
KBaIH(DUKAIIMOHHYI0 paloOTy, BEHINOMHEHHYIO Ha aKTYaJlbHYI0 T€MY, B KOTOPOIi
IIOJIy4YeHbI HOBBIE TEXHUYECKUE U TEXHOJIIOTMYECKUE pellleHns B 00J1acTh U3HOCca U
KOHTaKTHO YCTaJIOCTH PEJIbCOB, BHEAPEHHE KOTOPHIX BHOCUT 3HAYUTENIBHBINA BKIIAI
B Pa3BUTUE CTPAHBI.
B wmenoMm, comepxanue aBropedepara IO3BOJSET CAeNaTh BBIBOA O TOM , UTO
IpEJCTaBlIeHHass K 3allUTe IUCCEpTAIlMOHHAas paboTa BBIMTOJIHEHA Ha BBICOKOM
TEOPETUYECKOM ypPOBHE, HMEET MPAaKTUYECKyl0 3HaYMMOCTHCOOTBETCTBYET
TpeboBaHusAM 1.9 TTosoXKeHUs o MpUCYXKISHUH YYEeHBIX CTEleHe, , a ee aBTop,
KpacnoB Oner I'eHHazbeBUY, 3aciIyXKUBaeT MNPUCYXICHHUS YYEHOH CTENeHU
JIOKTOpa TEXHUYECKUX HayK IO crenranbHocTH 2.9.2 JKene3HOMOpOKHBIN ITyTh,
M3BICKaHUE, IPOEKTUPOBAHUE JKEJIE3HBIX IOPOT

HauvansHuK OTIeNa penbcoB
IIpoeKTHO — KOHCTPYKTOPCKOTO OF0pO 10 HHPPACTPYKType —

punuan OAO PXK]I, :
KaHIU/AT TeXHUYECKUX HayK AGxypammntoB Anaronuii FOpeesimy 3
12.05.2022:.

Annec opranuzanuu: [IpoekTHO- KOHCTPYKTOPCKOE OI0pO 1O HHPPACTPYKTYpe—
dbumuan OAO «PX», 27299, r. Mocksa, yi. Kocmonasta Boinikosa, 1. 6

E- malpkb-i-rzd@yandex.ru

Tenedon: 8(499)262-11-72
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OT1351B
Ha aBTOpedepar OUCCEPTALNN Kpacnosa Onera I'ernanpeBnua
«IIporsosuporanue U3HOCA ¥ KOHTAKTHO-YCTAJIOCTHOMN IIOBPEXAAEMOCTH PENIbCOB
IS YCIOBUM HHTEHCHU(UKALUK T'PY30BOr0 IBHKEHHSY, IIPEICTAaBICHHYI0 Ha
COMCKaHHE y4EHOU CTETIEHHU JOKTOPA TEXHHYECKHX HAYK IO CHEeNHaIbHOCTH 2.9.2.
JKese3HOIOPOKHEIH Iy Th, U3BICKAHKE, IPOSKTUPOBAHHUE IKENEIHBIX J0poT

Hucceprammsa.  Kpacuosa O.J  mocesimena pazpaboTke  Hay4HO-
OOOCHOBAHHBIX METOJOB NPOIHO3UPOBAHWUS HM3HOCA W KOHTAKTHOM yCTaJIOCTH
TIOBEPXHOCTH KaTaHUS PEJIbCOB B YCJIOBHUSIX BHEIPEHUS HA POCCUUCKHX KeJIe3HBIX
AOporax  IIOABMXXHOTO COCTaBa C OCeBBIMH Harpyskamu 245 xH wu
IbGEePSHIMPOBAHHO - YIPOIHEHHBIX PENbCOB PA3HBIX KaTeropuil KadyecTsa B
cootBercTBUM ¢ ['OCT 51685.

B aBropedepare MOCTATOYHO IOTHO WM3IIOKEHBI OCHOBHBIE STAIBI PabOTEHL,
[IDOBEICHHBIE ABTOPOM IJI JOCTHXKEHHMS IIOCTaBIEHHOM 1enu. (OCHOBHEBIE
TIOJIOXEHNA AUCCEPTAMY OIlyOJIMKOBAHBI B PELICH3UPYEMBIX HAYYHBIX U3JaHUIX

JIOCTOBEPHOCTD ITOJIYYCHHBIX PE3yJILTATOB 3aKIFOYACTCS B HCIONb30BAHUU
anpo0UpOBAHHBIX CIIOCOOOB KCCIEIOBAHUS, OOIIENPU3HAHHBIX IIPOTPaMMHBIX
KOMILICKCOB W ycTaHoBIeHHBIX B ['OCTax MeTOHOB, HCIOIb30BAHHBIX npu
3KCIEPMMEHTANIEHBIX UCCIEIOBAHUIX.

Hay4Hast HOBH3HE TUCCEPTAIIMM 33KIIIOYAETCS:

- B YCTAHOBJIEHHH (YHKIWOHANBHEIX 3aBUCAMOCTEH OCHOBHBIX 3HAYHMBIX
(GaxToOpoB, BIMSIOIINX HA HMHTCHCHBHOCTH W3HOCA DENBCOB - PA3HBIX THIIOB
TIOJBY7(HOrO COCTARa C Pa3sHBIMU BEJIUYMHAMH OCEBBIX HArpy30K, PEIbCOB Pa3HBIX
KaTeropuil Ka4ecTsa, YPOBHEH HENOTalleHHBIX YCKOPEHUM, NEepPHOIUIHOCTH
nyOpuxanuy, YKIOHOB HPOJONBHOrO NMpOGMIS MyTH X MAacChl [OE3I0B, TUIIOB
IIPUMEHSEMBIX  DEIbCOBBIX  CKPEIUIEHWH, BBEJEHO  IIOHATHE  0Oa30BOM
VHTEHCUBHOCTH U3HOCZ pellbcoB. Bcee 310 mosBonmmio paspaboraTs Hay4dHO-
OOOCHOB2HHYIO METOMUKY MPOTHO3UPOBAaHUS OOKOBOTO M BEPTHKAILHOIO M3HOCA
PEIbCOB IUIst PasHEIX YCIOBUHA SKCILTYaTaIlUK;
- UL OTPENEICHNUS [TOBEPXHOCTHON KOHT2KTHOM YCTAIOCTH PENBCOB MPENIOKEHA
JeQopvanvornas Moxens bpayHa - Miiepa. Ha ee ocHoBe paspaborana
METOLYXa  IIPOTHO3UPOBAHMS  KOHTAKTHO-yCTAJIOCTHOH  IOBPEXIAEMOCTH
TIOBSPXHOCTH KaTaHUs PENBCOB J0 00pa30BaHMS TPELIWH C YYETOM AErpaialliu
MEXaHIMECKUX CBOXUCTE PEJIbCOBOU CTANK OT IMPOMYIEHHOTO TOHHAXA,
- paspaborama METOAMKA ONpPENCICHHS WHTErPAlbHEIX  pPacIpeeleHus
BEPTUKAIBHBIX CHJI OT BO3AEHCTBUA PA3HOrO THIIA MTOJIBIDKHOTO COCTABA, CKOPOCTH
IBYDKEHVA, MKECTKOCTH IMOJIINAIBHOI0 OCHOBAaHMS OT CE30HHOCTH (JIETO, 3UMa),
TOIIEPEYHOTO MPOQUIIS ITyTH, a TAKXKE COCTOSHUS MyTU B BUJE BIAXKHBIX U CYXHX
BBIII

JICCKOB.

T’SOpCTKH@CKaﬂ U IMMPaKTUYICCKaA 3HAYUMOCTh pa6OTI>I BKJIKO4YaceT paspa60TKy
HOPMAaTHBOB HETCHCHBHOCTU U3HOCA PEIILCOB PAa3HBIX KaTeFOpI/II/I Ka4eCTBa,
METOIYMKH K IPOrpaMMBI IJIA MPOTHO3UPOBAHUS OOKOBOIO U BEPTHUKAJIBHOI'O
M3HOCa DPEIIBCOB B PA3HBIX YCIIOBHIX SKCIUIyaTaluu, pa3pa60TKa METOAUKHU





[IPOTHOSMPOBAHUS ~ KOHTAKTHO-YCTaJOCTHOM  ITOBPEXIAEMOCTH IIOBEPXHOCTH
KaTaHVsi PeIbCOB 10 00pa30BaHUs TPEINUH .

OtMedas BBICOKHE ypOBEHb M HAydHYIO 3HAYAMOCTE JUCCepTaluu
Kpactosa O.I. 119 HayKy ¥ NIPAaKTHKH CIEIyeT OTMETHTH HECKONBKO 3aMEUaHHil
110 aBTOpedepary :

- B InaBe 2 BTOpad Ipynma (GakTopoB, ONpejeNnseMas TeXHUYECKUAM
COCTOSTHHEM XONOBBIX YacCTel, B TOU WJIM WHOM CTEIEHH OKa3bIBaeT BJIMSHUE HA
MHTCHCHBHOCTD M3HOCA PEIbCOB. [Nl MOBBIIEHUS TOYHOCTH MPOTHO3MPOBAHUS
CIeOEAII0 Obl YHeCT 3TU (GaKTOPBI HEKOTOPBIM TIONPABOYHBIM K03 MULHEHTOM;

- B ImaBe 4 iz Oolee TOYHOTO ydYeTa YOPYTHX M IUIACTHIECKHX
XapaKrCpUCTHK  yCTAIOCTU  PENTbCOBOM  CTAU  LIe1eco00pa3’Ho  KCIOJIb30BaTh
Pe3yNETaThl CTeHN0BEIX UcTibiTaHud AO « BHUNX .

VKazaHBEbIE 3aMeUaHKd HE CHIDKAIOT 0Omed 3HAYMMOCTH paboTel U ee
IIOJIOXKUATENBHOY OIL[EHK.

ABTOpe(epaT, OTPAXAOIUA COTEPKANNE NUCCEPTALUY TI03BOJIAET OLICHHATD

€¢ Kar 3aKOHYEEHYX0 HAyuYHyH0 paboTy Ha aKTyalbHYIO TeMy, B KOTOpPOil Ha
OCHOBZHKHU HUCCIENOBAHUY aBTOpa W3JIOKEHBI HOBBIE METONOJIOTHYECKHE W

TCXHOIOTUYECKHUE  pEIICHHWSA, MaTeMaTU4ecKue MOJENH  00eClIeYnBaroIme
[IPOTHO3UPOBaHKE MPOLECCOB H3HOCA M KOHTAKTHOH YCTANOCTH DENLCOB OT
BEJTMYHMH OCEBBIX HAIPY30K.

Juccepranas  cooTBeTcTByeT — TpeGopaHusM 1.9  «[lojokeHus o
DUCYIIEHUN  YYEHBIX  CTENEeHeH»,  YTBEPXKIECHHBIM  IIOCTAHOBICHUEM
IpaBx1el1scTBa Poccntickodt @eneparun ot 24.09.2013 r. Ne 842, a ee aBrop,
Kpaczos Omner TenHagpeBHd, 3aCIyXHUBAeT TPUCYKIEHHS YYCHONH CTElEHHM
AOKTODA TEXHWYECKMX HayK IO crmeuuansHocTd 2.9.2 JKene3HOOOPOXKHEINA MyTh,
U3bICKEHUE, IIPOEKTUPOBAHUE JKEIE3IHBIX TOPOT.
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OT13b1B
Ha aBTopedepar gucceprauuud KpacHoBa Omnera ['eHHagbeBHYa
«[IporHo3mpoBaHue U3HOCA U KOHTAKTHO-YCTAJIOCTHOM MOBPEKAAEMOCTH PENbCOB
I yCJIOBUH HHTeHCUGUKAMM TPY30BOTO JBH)XEHHS», IPEICTaBICHHYI Ha
COUCKaHWe YYEHOH CTermeHH [OKTOpa TEeXHUYECKHX HayK IO CHelHaIbHOCTU
2.9.2. Xene3HoQOpOXKHBIN Iy Th, U3bICKAHUE, IPOCKTUPOBAHHE JKEJIE3HBIX 1OPOT

Jljis MOBBIIIEHHS TPOBO3HBIX CIOCOOHOCTEH KENEe3HOAOPOXKHBIX JIMHUHM Ha
POCCHICKHX >KENE3HBIX J0porax BHEIPSIOTCS I'Py30Bbl€ BarOHbI C MOBBIIIEHHBIMA
OCeBBIMH Harpy3kamu 245 xH, pacimupsieTcss MOJUroH peryaspHOro odpaiueHus
MO€3/I0B MOBBIIIEHHOW MAacChl U JUIMHBI, B TOM YHWCJI€ COECIMHEHHBIX, BHEAPSIETCS
TE€XHOJIOTUS. HWHTEPBAJIbHOIO pEryJlupOBaHMs JIBUXKEHUS I[OE€3J0B W ApYyTHe
pemienus. B nmepcrnekTuBe CTaBUTCA 3ajada JajJbHEHIIEr0 MOBBIIIEHUS OCEBBIX
Harpy30K rpy3oBbix BaroHoB A0 265 kH. IToBbinieHre oceBbIX Harpy3oK, BECOBBIX
HOPM MOE3/I0B, I'Py30HANPSKEHHOCTH JIOJDKHO YYUTHIBATHCS MPH MPOEKTUPOBAHUU
HOBBIX KOHCTPYKIMH IIyTH, aHajli3e W HW3MEHEHUH HOpPMAaTHUBOB TEKYILEro
CONIEp>KaHMsl IyTH, OILlEHKE M3MEHEHUsI CPOKa CIIy>KObl KOHCTPYKLMH IYTH H €ro
2JIEMEHTOB. B CBS3M C UeM, KpoMe NPOBEACHUS PAaCUueTOB IIyTH U €r0 JIEMEHTOB I10
NIEPBOMY IIpeAEIbHOMY COCTOSIHUIO, HEOOXOAMMO BBIIIOJIHATH PAcYeThl 10 BTOPOMY
IpeneibHOMY  COCTOSIHHIO (110  HAKOIUIEHHIO HK3HOCA, TMOBPEXIAEHUH U
JonroBe4HOCTH). Bo MHOrom ompefensiolMMyu CTOUMOCTh JKU3HEHHOIO LHKKIIA
KOHCTPYKIIMH MyTH SABJISIOTCS KA94eCTBO U CPOK CIIy>XObI penbcoB. [t HOBBIILIEHUS
YPOBHS Ka4ecTBa M CpOKa CIYXObl peJIbCOB Ha METaIyprH4eCKHUX 3aBOAax
AO «EBPA3 3CMK» u [TAO «UMK» 651710 0cBoeHO npou3BoicTBO 100-MeTpoBbIX
penbcoB, pa3paboTaHbl TH(GGEepeHIIMPOBAHHO TEPMOYIPOUYHEHHBIE PEJIbChl Pa3HbIX
KaTeropuil KauecTBa C YIYYUIEHHBIMH J3KCIUTyaTAlUOHHBIMM II0KAa3aTEIsIMU,
OTHOCHUTEILHO 00BbeMHO-3aKaJICHHBIX  penbcoB kareropuu T1. Hecmorpsa Ha
NpearnpuHAMaeMble  YCHUIUS  3aBOJOB-NIPOM3BOAMUTENIEH  PENbCOB, HAy4YHBIX
OpraHu3allii ©W HWHCTUTYTOB, NPOOAEMbl HM3HOCA M KOHTAKTHO-YCTAJIOCTHBIX
MOBPEXXIEHUN PeJIbcOB TPEOYIOT MOUCKA HOBBIX PELIEHUM.

Huccepraimonnas pabora KpacHosa O.I. mocpsilieHa akTyaJlbHON TeMe —
pa3paboTKe METOAOB TMPOTHO3UPOBAHUS M3HOCA M KOHTAKTHOM YCTaJOCTH
MOBEPXHOCTH KaTaHMs PENbCOB pa3HBIX Kareropuid kadectBa. Hayunas HoBu3HA
JUCCEPTALM 3aKJIIOYAeTCsl B pa3pabOTKe aJirOpUTMa MPOTHO3WPOBAHUSA HM3HOCA
PeNbCOB, YCTAHOBJIEHWH KOJMYECTBEHHBIX 3HAYeHHH (DaKTOpOB, OKa3bIBaIOLIMX
3HAQYMMO€ BIIUSHHE Ha H3HOC PEJIbCOB.

PaspabotaHa MeToaMka  TMPOTHO3UPOBAHUS  KOHTAKTHO-yCTaJOCTHOM
NIOBPEXAEMOCTH TIOBEPXHOCTH KaTaHUsl PebCcoB 10 00pa3oBaHMs TpEUIMH Ha
ocHOBe Mozaenu bpayHna — Muepa.

[IpakTudeckas 3HaYUMOCTh paOdOThI 3aKIFOUaETCs B pa3paboTke HOpMAaTHBOB
HHTCHCUBHOCTA H3HOCA pEJIbCOB pa3HbIX KAaTerOpud KayecTBa, METONUKH
NPOTHO3HUPOBAHMST H3HOCA PENbCOB JUIS Pa3iMYHBIX YCIOBHH JKCILIyaTallHH,
MEPOIPUATHIA MO TOBBIIIEHUIO 3(QGEKTHBHOCTH TEXHOJIOTUU (pe3epoBaHUs
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PEJIbCOB.

OrMeyass Hay4yHYH ¥  [pPaKTUYECKyl0 3HAYUMMOCTb  JIHCCEpTalUH
KpacnoBa O.I., mmeercs 3aMedaHue mo asropedepary. B xadectBe omHOro us
(GbakToOpoB, OMPEENSIONIMX HW3HOC PEJIbCOB, ABTOPOM IIPEAJIOKEH IIPOAONIbHBIN
npoouns nytH. HeobOxomuMo KOHCTaTHpoBaTh, YTO TakKue (DAKTOpBl Kak
IPOAOJIbHBIA TpOdUIs MyTH, Macca Noe3la, KOHCTPYKLMS TENEXEK TIPy30BbIX
BaroHOB, pPEXHM BeICHHUS T0e3/]a, BOXIEHUE I[10€3[]a C IOATAIKHUBAIOLIUM
JIOKOMOTHBOB, BOXICHHE COCIUHEHHBIX I10€30B ONPEAESSIIOT HHTErPalbHbIN
(bakTop — BETUYHMHY TMPOLOJBHBIX CUJI B MOE3/E, KOTOPBIE B CBOIO OYEPEb MOTYT
OKa3bIBaTh CYILECTBEHHOE BIHSHUE HA BEJIMYUHBI OOKOBBIX CHJI, [IEpPENABAEMbIX Ha
nyTs. 13 aBTOpedepara He MOHATHO, KaK YUUTHIBAJICS (akTop MPOAONBHON CHIIBI B
noeszie mpy pa3paboTKe METOJUKH MPOrHO3HPOBaHUs H3HOCA PENBbCOB.

Vka3aHHoe 3amMeuaHHe HE CHIDKaeT oOIIed 3HAYMMOCTH paboTel U ee
MOJIOXKUTENbHON OLIEHKH.

BrlinonHeHHBIM aHaU3 aBTOpedepara AuccepTalMM T0Ka3al aKTyallbHOCTh
BBIOpAaHHOW TEMBI, OpPWUIMHAJIBHOCTb, HAy4YHYI0 HOBHU3HY H IPaKTUYECKYIO
3HAYMMOCTH JMCCEPTALMOHHOW paboThl. BHenpeHue pe3ynbTaTOB HCCIENOBaHUSA
aBTOpa BHOCHT 3HAYHWTENbHBIM BKJIaJ B pa3BUTHE TPAHCIIOPTHOH OTPaCIIH.
Nuccepraumst KpacnoBa O.J. «IIporHo3upoBaHue H3HOCAa M  KOHTaKTHO-
YCTaJIOCTHOH MOBPEkIa€MOCTH PEITBCOB IS YCIIOBHM HHTEHCU(UKALUHU [PY30BOTO
JIBHXKEHHUSD» cOOTBETCTBYeT 1.9 «IlonoxxeHreM o0 MpUCY X ACHUH YYESHBIX CTEIIEHEN,
YyTBEPXKIEHHBIM ITOCTAHOBJICHHEM TpaBUTEIbCTBA Poccuiickoi denepanuu OT
24.09.2013 r. Ne 842, a ee aBtop, KpacnoB Omner I'eHnagseBud, 3acCily)KHBaeT
IPUCYXKJICHUS YYEHOH CTENeHH NOKTOpa TEeXHHYECKHX HAyK II0 CHEUHUAbHOCTH
2.9.2 XKene3HoIOPOKHbBIN MyTh, H3BICKAHKE, IPOCKTUPOBAHKE JKEJIE3HBIX TOPOT.

['maBHBIH KOHCTpykTOp 1O wuHppacTpyktype AO «HL[ JKT», xanaupar
TeXHHYeCKHX Hayk mo creruagbHocTd 05.22.06 «Kene3HONOpOXHBIH IyTh,
M3bICKaHNE, TPOCKTHPOBAHUE KEJIC3HBIX:AQPOT
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OT3bIB
Ha aBropedepat aucceprauun Kpacuosa Onera ['ennanbesnua
«IIporaosnpoBanne U3HOCA ¥ KOHTAKTHO-YCTAIOCTHOMN MTOBPEXKAAEMOCTH PEITHCOB
AJISL yCIIOBUM MHTEHCU(PHUKALIUU TPY30BOI0 JBIKSHHUS, IIPEJICTaBICHHYIO Ha
COUCKaHUE yYEHOH CTENEHH JOKTOPa TEXHUUECKHMX HayK MO CHeUaIbHOCTH 2.9.2.
JKene3sHOAOPOXKHBIN MyTh, U3BICKAHUE, IPOEKTUPOBAHIE JKENE3HBIX ZI0por

IloBbllleHME  OCEBBIX  HAIPY30K  [IO3BOISET  YBEIHYUTE IIPOBO3HYIO
CIIOCOOHOCTH JIMHMH 32 CUET yBEJIUUYEHHS IIPOU3BOAUTENHHOCTH BaroHOB. C 3TOM
[0 B IOCTICAHEE BPEMS HA POCCHHCKHAX JKENE3HBIX JOPOTaX IPOUCXOIUT
BHEJIPCHUC TIOABMIXKHOTO COCTaBa C IMOBBINICHHBIMH OCEBBIMU Harpy3KaMu. DTO
ONPEACIACT yCKOPCHHYO JIEIPa/lal[HIO YJIEMEHTOB BEPXHETO M HUKHETO CTPOCHHS
IyTH, B TOM 9UCII€ penbcoB. IIpu 3TOM OCHOBHBIMU Jie(peKTaMu, MPHBOMSIIMU K
U3BATUIO PEIIECOB U3 IIYTH IO JOCTHIKEHHIO MPEAEIBLHOIO COCTOSIHUS SBJISIOTCS
M3HOC M KOHTaKTHO-YCTAJIOCTHBIE He(QeKThl. B ¢BI3M ¢ BBIMIECKA3aHHBIM
auccepranust Kpacuosa O.I'.,, mocBsiiienHas paspaboTke Hay4YHO-000CHOBAHHBIX
MCTOZOB IPOTHO3MPOBAHUS H3HOCA M KOHTAKTHOH YCTallOCTH IOBEPXHOCTH
KaTaHusA pelbCOB B YCIOBUAX BHEAPCHUS Ha POCCHMCKUX JKEJIe3HBIX JOpOrax
IIONBIDKHOTO  COCTaBa C IMOBLIIIEHHBIMH OCEBBIMH HAarpy3KaMH, SIBJISETCS
aKTyaJIbHOM.

B aBropedepare mocTaTouHO INONHO H3IOKEHBI pPe3yJbTaThl OCHOBHEIX
WCCIICIOBAHUM, BBINIOJIHEHHBIE aBTOPOM Ul JOCTHKEHHS ITOCTABJIECHHON eI,
OCHOBHblE ~ TIOJOXEHHS ~ MUCCEPTALMU  ONYOIHKOBAHEI B XKypHaJIax,
pexoMeHnoBaHHEIX BAK.

JOCTOBEPHOCTE MONYYEHHBIX pPe3yJIbTAaTOB 3aK/IOYAETCS B JOCTATOYHOLN
CXOAMMOCTH pPAacY€THBIX M OKCIICPUMEHTAIBHBIX JaHHBIX, B KOPPEKTHOM
UCIIOJE30BAHWK  MAaTE€MaTHYECKUX  MOJENEH, aHAIUTUYECKUX pelleHHH |
YHCJIEHHBIX PACUETOB.

Hayunas HOBU3HA quiccepTaly 3aKTIOYAETCS

— B INPEJIOXKCHHBIX HOBBIX ITOAXO0JaX K OINPEAENEHUIO0 KOJTHYEeCTBEHHBIX
3HaYCHUH H3HOCA PENIbCOB M YCTAHOBJIECHMH (YHKIMOHAIBHBIX 33aBUCHMOCTEL
(aKTOpPOB, BIMSIONMX HA U3HOC;

— B pa3pabOTKe HOBBIX IIOAXOAOB K ONpENENCHHI0 KOHTAKTHO-
YCTaJIOCTHOM MOBPEXKIAEMOCTH PENILCOB Ha OCHOBE 0OOCHOBAHUS U IIPUMEHEHHUS
nepopmaimonHolt  moxenn Bpaynma — Muepa, a  Takke IIPEIJI0KEHHOMN
OKCIIOHCHLHAIBHOM  3aBUCHMOCTH  HM3MEHEHHS  MEXaHWYEeCKUX  CBOMCTR
TIOBEPXHOCTHOTO CJIOS 33 CYET YIPOYHEHHS OT [IOE3IHON HArpy3KH.

TeopeTnyeckas u MpaKTHYECKas 3HAIUMOCTH PaGOTHI BKIIOYAET pa3paboTky
HOpPMaTHBOB HMHTEHCUBHOCTH H3HOCA DEJIbCOB DPAa3HBIX KAaTeropuil KadecTsa,
METONUKN M TPOTPaMMBI JUISL IPOTHO3UPOBAHHMS OOKOBOIO M BEPTHKAIBHOIO
M3HOCA PEIIbCOB B PA3HBIX YCIOBUSX OKCILIYaTalMK, METOMUKH IIPOrHO3HPOBAHMISI
KOHTAaKTHO-YCTallOCTHOH IOBPEX/IAEMOCTH IOBEPXHOCTH KATAaHUS PENbCOB 10
00pa30BaHUsI TPELHH.





Otmeyast aKTyallbHOCTE TeMBI PaGOThI, HAyYHYIO HOBH3HY, TEOPETHUECKYIO U
IPAKTHMICCKYHO 3HAYMMOCTh CIEAyeT OTMETHTh D] 3aMeYaHuii 10 TeKcTy
aBTOpedepara:

— B mmase [ 1nenecoobpasHo BEINOIHWTH KIACCH(BUKALMIO THIIOB
KOHTAKTHOM ~ yCTaloCTH M HM3HOCA M OOOCHOBATh BHIOOD HAIpaBICHHUI
MICCIIEAOBAHUY B IPEICTaBICHHOM AUCCEPTALNY;

— B INaBe 2 Ha PUC.] B CTPYKTYpHOH CXeMe He ydMTHIBaeTCA (GaKTop
COCTOSIHHS SKUNKHBIX YaCTel MOABUKHOTO cocTaBa. I{enecoobpasHo 310 ydecTs
OTAEIBHBIM KO3 GUIIHEHTOM;

— HE TIPUBEJCHBI KOHKPETHBIE PEKOMEHAINH, KOTOPhIE pa3paboTaHbl s
TNIOBBIILICHUST 9P HEKTUBHOCTU (Ppe3epoBaHNs PETLCOB B ITyTH.

YkazaHHbIC 3aMeYaHMs He CHIDKAIOT HAYYHOTO yPOBHS paboTb KpacHoBa
O.I'. 1 061myr0, 6€3yCIIOBHO, TTOIOKHUTENBHYIO €€ OLISHKY.

M3 Texcra aBropedepata MOXKHO 3aKIIOYMTb, YTO IO aKTYAILHOCTH
M30paHHON TeMbl, HAYYHOH HOBH3HE, TCOPETHYECKOH M HAyYHON 3HAYMMOCTH,
CTENeHN OOOCHOBAaHHOCTH M  JOCTOBEPHOCTH BBIBOJOB M  PEKOMEHJALMii
AUCCCPTALMs  SBIAETCA 3aKOHYCHHOW HAayYHO-KBAIU(DHUKAUMOHHON paGoTO,
OTBEYaeT TpeOboBaHMAM 1.9 «IlonoikKeHneM 0 HPHUCYKIEHUH YUeHbIX CTeIeHeH, a
ee asrop, KpacHoB Omer I'eHHajbeBHY, 3aCIy>KUBAET NPHUCYKICHHS Y4YEHO
CTCIICHH IOKTOPa TEXHUIECKUX HayK M0 crienuanbHocT 2.9.2 YKee3HoH0poXHBIi
1IyTh, U3BICKAHHE, IPOEKTUPOBAHUE XKENE3HBIX Jopor]

3aBenyrommii xadenpoit «Ilyth u myreBoe xo3zsiictBo» GI'BOY BO «HpxyTckmit

FOCYJapCTBCHHBIM YHHBEPCUTET IyTeH COOOIIEHUS», KAHIWIAT TEXHUUYECKHIX
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OT13bIB
Ha aBTopedepar gauccepraumu Kpacmoa Oiera ['eHHambeBuua
«IIporHo3supoBaHKe U3HOCA M KOHTaKTHO-YCTAIOCTHOM MOBPEXIAEMOCTH PENIbCOB
AL yCIIOBUM MHTEHCU(DUKALMU T'Py30BOTO IBHKCHHS», IIPEACTABICHHYIO Ha
COHCKaHHE YYEHOH CTENEHH NOKTOpa TEXHUYECKUX HayK IT0 CIIENUANBLHOCTH 2.9.2.
JKese3HOnOPOXKHBIN ITyTh, U3bICKAaHKE, IPOSKTUPOBAHKE YKEIE3HBIX JOPOT.

Huccepranms  O.I'.  KpacHoBa mocBsilieHHass pa3pa0oOTKe  Hay4HO-
00OCHOBAHHBIX METOJOB IPOTHO3HPOBAHHS HM3HOCA M KOHTAKTHOM YCTaJOCTH
IIOBEPXHOCTH KaTaHUS pPeIbCOB, YCTAaHOBJIEHHIO (HAKTOPOB, OKA3LIBAIOIIUX
3HaYMMO€ BJIMSHME HA M3HOC M KOHTAaKTHYIO YCTaJIOCThb. PaGoTa HampasiieHa Ha
peIlleHHs BOIPOCOB: - IIOBBIIEHHWS IIPOBO3HOM CIOCOOHOCTH JIMHHUN  IIyTEM
YBEIUYEHHS IIPOU3BOAUTEIBHOCTA BarOHOB 3a CUET MOBBIIIEHHS OCEBBIX HATPY30K,
CHW)KEHMsI CTOMMOCTH XXHU3HEHHOT'O LIUKJIA PEECOB M IIYyTH B IEJIOM; IIOBBIIIIEHHS
pecypca penbcoB 3a CueT BHEAPEHMsI TEXHOJOTHH MX (pe3epoBanus. B cBssu ¢
BBIIIIEU3JI0)KEHHBIM paboTa SBIIAETCS aKTyallbHOM.

B aBTopedepare H3710K€HO OCHOBHOE COMAEp)KaHHe pabOThI, MPOBEICHHEIE

dBTOPOM U1 JOCTHIXKCHUA IMOCTaBJICHHOM OCIIH.

JlOCTOBEPHOCTh TOTYYEHHBIX PE3yJIbTATOB 3aKIIIOYAeTCs B HMCIIOJIb30BaHUH
anpoOUPOBaHHBIX METOJIOB TEOPHUU BEPOSITHOCTEN M MATEMATUIECKONW CTATUCTHKHY,
OOIIENpPU3HAHHBIX INPOrPAMMHBIX KOMIUIEKCOB «YHUBEPCANBHBIA MEXaHU3MY,
MARC, Fatigue (MSC Sofware), skcriepuMeHTaIbHBIX METOIO0B HUCCIIEIOBAHHUM B
coorBercTBuM ¢ ['OCT P 55050-2012.

Hayunas soBusna Temsl quccepranuu O.I°. KpacHoBa 3akiouaercs:

- B pa3paboTke Hay4yHO- OOOCHOBAaHHON METOJWKH IPOTHO3MPOBAHHUS H3HOCA
PebCoB;

- HOBBIX INIOAXO0JaX K IPOTHO3UPOBAHUIO KOHTAKTHOHN YCTAJIOCTH IOBEPXHOCTH
KaTaHUs PENbCOB C HCIOIb30BaHUWEM JAedopMallioHHOW Moxaenu bpayHa -
Munnepa;

-. pa3paboTKe METOIWKH (POPMUPOBAHUSA HWHTETPATBHOTO paCIpeeIICHHUS
BEPTUKAJIBHBIX CHJI OT CYyTOYHOI'O I1aKeTa MTOe3/I0B ¥ CTPYKTYPhI II0€30II0TOKA.

ITpakTrueckuM pe3yapTaToM paboThl sSBIsIeTCsl pa3paboTKa MpOrpaMMbl s
IIPOTHO3MPOBAHUsSI U3HOCA PEIbCOB, HOPMATHUBOB MHTEHCUBHOCTH U3HOCA PEJIbCOB
pa3HbIX KaTeropuii kauectna. PaspaboTansl u nepemansl Ha AO «Kamyxckuit 3aBof
«PeMITyTbMaIm MepoNpUsITUs [10 COBEPILIEHCTBOBAHUIO TEXHOJIOTHU (PPE3EePOBAHUS
peNbCOB, KOHCTPYKIMHM pPabOYMX OpraHOB U HM3MEPUTENbHONM  CHCTEMBI
penbscodpeszeproro noezaa POII-1.

OcHOBHBIE pe3yJbTaThl HAy4YHOTO HCCIEHOBAHUS JOCTATOYHO IIHUPOKO
TOJIOXKEHBI, O0OCYyXJIeHbl u oao0peHbl Ha 19-TM  Hay4YHO-TIPAKTUYECKUX
MEXIYHAPOIHBIX U BCEPOCCUMCKUX KOH(EPEHIUIX





ABTOpedepar muccepralMM COCTaBIE€H C COOTIOIEHHEM YCTAHOBJICHHBIX
TpeOOBaHMH U JJaeT NMOJHOE HPeACTaBIeHUE O IPEICTABICHHON IYCCePTAlIMOHHOMN
pabore.

Ilo Texcty aBTOpedepaTa HIMEIOTCS 3aMEUaHUS:

- TpPU TPOTHO3ZUPOBAHMU KOHTAKTHO — YCTAJIOCTHOH JIOJTOBEYHOCTHU
TIOBEPXHOCTH KaTaHWs pENLCOB HE YUYUTBIBAIOTCS YIpPyTrde IapaMeTphI
IIPUMEHSAEMEBIX PEIIbCOBBIX CKPEIJICHUH;

— LeNIecOOOpa3HO  BBIIONHUTH pacdeT OKOHOMHYECKOro d¢dekra or
IIPOBEICHHBIX UCCIIEIOBAHMIM;

- B TEKCTE aBTOopedepara UMEIOTCS OIEYaTKH U CTHIIMCTUYECKUE HETOYHOCTH.
YKa3aHHBIE 3aMEeUaHMs He CHIDKAIOT HaydHoOro ypoBHs pabotel KpacHosa O.I. u
OOIIYIO MOJIOKUTENBHYIO €€ OIEHKY.

Conepxanue aBropedepara nuccepranum KpacmoBa Omera I'eHHanbpeBrua
«I[Iporso3upoBaHue U3HOCAa U KOHTAKTHO-YCTAJOCTHOU TOBPEKIAEMOCTH PENLCOB
IUIsl yCIIOBUIM UHTEHCU(DUKAIIUY TPY30BOTO ABHKEHUS [TO3BOJISIET CAEIAaTh BEIBOJ O
TOM , YTO INPEIACTaBIEHHAas K 3allluTe NHUCCEpTAIllMOHHas paboTa BBINOJHEHA Ha
BBEICOKOM TEOPETUYECKOM YPOBHE, UMEET IPAKTUYECKYI0 3HAUYUMOCThH, OTBEYaeT
KPUTEPUAM, YCTAHOBIEHHEIM I1.9 «I101105K€HUS 0 TPUCYXIeHUH YUEHBIX CTETIEHEH,
yrBep)ka€HHoro IlocranosnenueM [IpasurensctBa PO ot 24 cenTsa0ps 2013 Ne 842,
a e€ astop, KpacHoB Omner I'eHHanbeBHU, 3acCily’XMBaeT MPUCYXIEHUS YYEHOM
CTEIICHH JOKTOPa TEXHHYECKUX HayK I10 crienuanbHocTy 2.9.2 YKene3HomopoKHBIH
IIyTh, U3BICKAHUE, IPOEKTUPOBAHHE JKEJIE3HBIX JOPOT.

Hupexrop o texuudeckoi nomutuke u HUOKP AO «bOT»
Kanounar texHuuecKkux

AneKceﬁ Brnagumuposuu JleGenen
23.09.2022r.

Anpec opranmzanuu: Mocksa, Hosast bacmannas, 9/2-4, ctpoenue 6
E —mail: reception@beteltrans.ru

Tenedon: +7 (495) 663- 11-33

®axc: + 7 (495) 632-27-17

[MTonnuce A.B. JleGenena 3aBepsiio:

LUK YpaBieHus Aenamu

Cruxanosa E.E.
Ha OCHOBaHHY 0BEPEHHOCTH Ne10
ot 09.12.2021r.

nepcoxHanom
U coumanbHeix
BOnpocos






OT3bIB

Ha aBTopedepar auccepranuu Kpacnosa Ourera I'ennannesnua
«IIporao3uposanne n3noca u KOHTaKTHO-yCTAI0CTHOI II0BPEKIAEMOCTH PeibCoB
JIs1 y CJI0BHI HHTeHCH()HKAIMH IPy30BOro ABH)KEHHS», MPEACTABIECHHYI0 HA COHCKAHHE
YI€HOH CTeIleHH A0KTOPA TEXHHYECKHX HAYK M0 CHEMHA/IbHOCTH 2.9.2. Kese3nomopoxubIii
IyTh, U3bICKAaHUE, IPOCKTHPOBAHHUE JKEJIe3HBIX 0POr

AKTYabHOCTb TEeMBI JUCCEPTALHA ONIPEIIENACTCS IBYMsI KITFOYEBBIMH ITOKA3ATEIIMIU:

- CJIOHBIM COYCTAHUEM JIBYX KIFOUEBBIX MEXaHU3MOB IIOBPEIKIAEMOCTH penbcoB (M3HOC
U YCTaJIOCTh);

- HCTIPEPBIBHBIM TIOBBINICHAEM SKCILTYaTallHOHHON HATPYKEHHOCTH H IIOBPEXIAEMOCTH
PCJIBCOB 3a CUCT YBETUYCHHUSI OCEBBIX HATPY30K U CKOPOCTEH IBUKCHIS.

B takolf mocramoBke 3Ta mpoGnema EMeeT He TOMBKO OoNBLIyI0 BpEMEHHYIO
AUTCIPHOCTD, HAIMHAs C TIEPBEIX CTa[uil PA3BUTHS XKETE3HONOPOKHOTO TPAHCIIOPTa, HO U BCE
BO3pacTaromue TpeOOBaHMS K [IyOMHE HAYYHBIX HCCICIOBAHHN M s dextuBHOCTH
TIpeAIaraeMbIx pemnenuit. B arom mane muccepramus O.I. KpacHoBa HecOMHEHHO IPUHAIIEKUT
K IHCITY KITOUCBBIX B HAICH U 3apy0e:KHON HayYHO-TEXHUUECKHX Pa3paGoToK.

Hayunas HOBHU3HA mpencTaBnseMBIx Ha 3alIUTY PE3yJIbTATOB COCTOMT BO BKIIIOUYEHHH B
KIaCCHICCKUE HCCIC/I0BAHMUS ITTyOOKHUX TEOPETHUECKHUX OCHOB TEOPHH nedopMupoBanus, H3HOCA,
HOBPEXICHHS U Pa3PYIICHUSA COBPEMEHHBIX METONOB CHCTEMHOI'O aHAM3A POJIM OIIpEeAeISIOIMY
(baxTOpoB  KOHTAKTHO-YCTAIOCTHOM OPOYHOCTH W J[JOJTOBEYHOCTH AHATUTHYECKAMH U
HHCICHHBIMH MCTONAMH MEXaHHKH JIeQOopMHpyeMOro TBepmoro Tena. Ha Beex CTamusx
BBITIOJIHCHHBIX HCCICNOBAHMM U pa3paboTok aBTop (HOKyCHpOBAT CBOE BHHMAHME Ha HAHGOIee
OTAacHBIX 30HaX KOHTAKTHOTO B3aMMOJEHCTBHS Kosieca M penbca. K OCHOBHBIM 3iIeMeHTaM
HAy4YHOH HOBM3HBI MOXHO OTHECTH IIONy9eHHBIE H 0G0CHOBAHHbIE KOIMYECTBEHHEIC byHKIMH U
BBIDKCHHUA UL HHTETPANIbHOM OLICHKM CyMMAapHOMN IOBPEXIAEMOCTH 34 CUET JeHCTBHS IIECTH
Pa3IeNbHEIX (haKTOB KOHCTPYKIIHOHHOTO, TEXHOIOIHYECKOTO U 3KCILTyaTaIllHOHHOTO XapaKkTepa
(oceBble HArpy3KH, TIPOJOIBHEI IPODHIb IYTH, THT H [IEPUOANYHOCTh CMA3KH, HEMOTaIIEHHOE
YCKOPCHHE, NPOMEKYTOUHOE DPEIBCOBOE CKPEIUIEHHE, TEMIIEPaTypHO-BPEMEHHBIE CE30HHBIC
YCJIOBHA).

3aciyKUBAIOT BHUMAHMS PE/IOKEHHEIE ¥ aPOGHPOBAHHEIE aBTOPOM JIeOpMaIHOHHEIE
KPUTCPHH IUI MOCTPOCHUS €IMHOM KPUBOW LMKIMYECKOH JOJITOBEYHOCTH C YIETOM CIIOKHOTO
HaNpPsHKEHHO-I1e(pOPMUPOBAHHOTO COCTOSIHHS B 30HE KOHTAKTA.

C mpakTHYecKod TOYKH 3pEHMS 3HAYAMBIMH B aBTopedepare SBISIOTCS OPHEHTAIMS
HayHBIX PE3yNBTaTOB Ha KOHKPETHEIC IAPAMETPBI M yCIIOBHUS SKCILLYaTallHH XKeTe3HOI0POIKHEIX
PEIIBCOB CO CBOMMH OCOOCHHOCTSMH TIO COCTAaBY M CBOHCTBAM KOHCTPYKIHOHHBIX PEIHCOBBIX
CTaNed, 1O Crmocob6am  TEXHONOTMYECKOro NPOHM3BOACTBA PEIBCOB M IIPOBEICHUIO
AUATHOCTHHYECKHX M PEMOHTHO-BOCCTAHOBHUTENIBHBIX MEPOIPHUSTHM HA PA3IMUHBIX CTAIUSIX
KM3HCHHOTO IKJA pPENbCOB. ITO CHOCOOCTBOBANO pa3spabOTKe KOHKPETHBIX HAYYHO-
METONMYCCKUX ~ DEKOMEHJAIMH, HAIPAaBICHHBIX HA IIOBBILUCHHE HHTCHCHGHKAIUA |
3} EKTUBHOCTH IBHKEHHUS JKEIE3HOTOPOKHOTO TPAHCIIOPTA.

HlocTOBEpHOCTE B 0GOCHOBAaHHOCTH OOINEr0 3aKIIOYEHHS M BHIBOJOB IIO JICCepTaITHu
OOYyCIIOBIIEHB! ~ HCIOJB30BAHMEM —AHATHTHYECKOTO, YHCICHHOTO U 9KCIIEPUMEHTAILHOIO





MOACTMPOBAHUS DA MOCTAHOBKE M PEIICHHH 3a4a4 O PealbHOMN Harpy>€HHOCTH PeNIbCOB, 00
OTPENIEICHUH JIOKAIbHOTO HANPSHKCHHO-IE(OPMUPOBAHHOTO COCTOSHHS, O KpHTEpHAIbHOM Gase
TIOBPEXIAEMOCTH, H3HOCE M Pa3pyIIECHHUH.

Odopmnenne aBropedepara, Ipe/cTaBieHHe B HEM BCEX COCTaBJIIIOINNX, CTPYKTypa
AUCCEPTALNH, TCKCT, HILTIOCTPALIHK POBEACHE! Ha XOPOIIEM YPOBHE.

1o aBTOopedepary MOXHO BEICKA3aTh Psil 3aMeYaHHi:

- B COBPEMCHHEIX HCCIIE/OBAHHSIX  KOHTAKTHO-YCTAIOCTHOM  IIOBPEXIAEMOCTH
HCIOJIb3YIOTCS IPSMBIC M 00pPaTHBIE PEIIEeHHS OTAENBHEIX 33189 H3HOCA U YCTaJIOCTH C BBEICHUEM
(yHKIHMI B3aMMOBIIMSHHS; STOT BOLIPOC B IIPAMOM BHJIE aBTOPOM HE 3aTPOHYT, YTO HE ITO3BOJIIET
AaTh OLCHKY 3HAYAMOCTH 3TOT0 HANPABJICHHS NIEPCIEKTHBHBIX HCCIIEIOBAHMIL;

- 0a3oBble MapaMeTpPEl KOHTAKTHO-YCTAIOCTHOM MTOBPESKAACMOCTH PENIbCOB  JOJIKHBI
BJIUATE Ha PEANbHYIO NUHAMUKY SKCIUIyaTalldOHHON HArPY)KEHHOCTH B OIIACHBIX 30HAX JBIKSHHUS
(KpUBONHMHEHHEIE H HAKIOHHBIE YYACTKH) H IIPH BapHaliy KITUMAaTHYECKUX TEMIIEPATYD; OCTACTCS
HEACHBIM BOIIPOC O BHOCHMBIX B PAacyeT [IOIPEIIHOCTAX HeydeTa 3T0ro GpaKkTopa;

- TIpH ONCHKAX pONM SKBUBAJCHTHBIX HAIPSDKCHUH IO TPEThel W YETBEPTOH TEOPHsIM
TIPOYHOCTH B SBHOM BHJC HE yYTCHA 3aBHCHMOCTb aMIUTUTY]] MOBPEKAIOIMX HANPSIKEHHH OT
SHAKa ICPBBIX [MABHBIX HANIPHKCHHH, YTO YBEIMIUBACT HEOIIPEAENEHHOCT PACIETOB;

- B pacuyeTHOM oOmeHKe 3QQEeKTOB JAerpaganuy aBTOp OrPAHHYHIICS SMIIMPAIECKUMHU
KO3 pUIHEHTaMH BIMSHIS 10 BEIpaxeHHIo (6.5), X0oTs 1o BBIpaXX€HUIO (4.1) 5T0 MOXKHO OBLTO
AeNIaTh IPSAMBIM YYETOM BPEMEHHOTO (hakTopa.

OTH 3aMeYaHusl He H3MEHSIOT OGO TIOTOKHTETHHYIO OLICHKY IUCCEepTaIliH.

Obee 3akmoueHne M0 aBTOpedepaTy CBOTUTCS K MOJOKHTENHHON OLCHKE paboThI
«lIporHosupoBanue W3HOCA H KOHTAKTHO-YCTATOCTHOH TIOBPEXKIAEMOCTH PENBCOB IS YCIOBHM
MHTCHCU()HKALMK IPY30BOrO J[BHXKEHHA» II0 BCEM KOMIIOHEHTAM TpeboBanuii BAK k
JUCCepTalsIM (Hay4dHas HOBH3HA, MPAKTHYECKAs 3HAYUMOCTD, COOTBETCTBHE CIIELUANBHOCTH,
YPOBEHB OITyOJIMKOBAHHOCTH) IO CIIENUANBHOCTH 2.9.2, a eé aBTop KpacHoB Omner I'ennanpesuu
3aCiIy>)KUBACT NPUCYXKICHHUS YICHON CTENEHH JOKTOPA TEXHAYECKUX HAYK.

Unen-xoppecnionnenT PAH, IOKTOp TeXHMYECKHX HayK, npodeccop
TJIaBHBIA HAy4YHBIM COTPYOHUK MHCTUTYTa MAIIMHOBEMEHUS UM. A.A. brmaronpaBosa

Poccuiickoif akageMun Hayk \7 MaxyToB Hukomnait Aunpeesnyg

101990 Mocxksa, M. XapuronbeBckuii ep., mom 4, UMAIII PAH

Maxyros Hukonait AnipeeBry, TOKTOp TEXHMYECKHX HayK 10 crenuaitsHoctd 01.02.06.
Ten.: 8(985) 780-39-07
E-mail: kei51@mail.ru

«29» centsa6ps 2022 roga
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OT3bIB
Ha aBropedepar gucceprauuu KpacHoBa Ouera TeHHagbeBH4YA
«IIporHO3UpOBaHKE U3HOCA M KOHTAKTHO-YCTAIOCTHON MOBPEKIAEMOCTH PeNBCOB
JUld  yCIIOBUH WHTCHCU(UKAIMKM TIPY30BOTO JBIKECHHUs», IMPEICTABIEHHYIO Ha
COMCKaHHE YYCHOHM CTENEeHH AOKTOPAa TeXHHYECKHX HAYK IO CIEeLHAJBLHOCTH
2.9.2. 7Ke1e3HOMOPOKHBIH NMyTh, H3bICKAHHE, MPOEKTHPOBAHHE IKeJIE3HbIX

Aopor

B ycrnoBusx wuHTeHCHUKanUell Tpy30BOro JBIKEHHMS Ha pPOCCHIICKUX
XKEJIe3HBIX  JOporax BHEIAPSIOTCS TIPy30Bble BaroHbl U JIOKOMOTHUBEI C
NOBBIIICHHBIMH OCEBBIMU Harpy3KaMH, [10€3/1a MOBBIIICHHOr0 Beca M JJIMHBL. DTO
OIpeJleNAeT IOBBIIICHHOE CHJIOBOE BO3JEHCTBUE HAa BCE OJJIEMEHTHI IIYTH, B
OCOOEHHOCTH Ha PeIbChl — CaMBIil JOPOTOCTOSIINIA 3JIEMEHT BEPXHErO0 CTPOSHHS
Iy TH, CPOK CIIy?KOBI KOTOPOTO ONPEeNsieT CPOKHU CIIyKOBI IIYTH B LIEIOM.

[pu HeM3MEHHBIX KOHCTPYKIMAX KOJIEC M PeNIbCOB, TEOMETPUH UX Mpodhuiei
IPOUCXOJIUT POCT KaK HOPMAJILHBEIX JABIIEHUH, TaK U KacaTeIbHBIX HANpPsKEHMUIA,
YTO HWHTEHCHM(DUUUPYET IPOLUECCHl H3HOCa M O0pa3’oBaHMs KOHTAKTHO —
YCTaJIOCTHBIX Ne(EKTOB Ha TIOBEPXHOCTH KaTaHHs pejbcoB. Bee 3T0 cTaBUT BOpoc
pa3spaboOTKM TEpefloBBIX METOHOB pacueTa, OCHOBAHHBIX Ha (YHKIUSAX
MPOTHO3MPOBaHMA. B CBA3M C BBILEH3IIOKEHHBIM HCCEPTAUOHHYIO paboTy
KpacroBa O.I'., nocpslieHHyI0 pa3paboTKe HaydHO-O0OCHOBAHHBIX METOOB
NPOrHO3MPOBAHUSA HM3HOCA U KOHTAaKTHO-YCTAJOCTHOM IOBPEXIAEMOCTU PENBCOB
JUIL  yCIIOBMM WHTEHCH(MKALUU TPy30BOTO JBIDKEHHS, MOXKHO IPU3HATH
aKTyaJIbHOM.

Lens, 3aqaun U HAaNpaBIeHHUs UCCIENOBAHUN AUccepTaliy ChOPMYITHPOBAHEI
Ha OCHOBAaHMM H3yYeHHs JUHAMUKU IOSBIEHUS Ne(PEeKTOB pPelibcOB B Pa3HBIX
YCIIOBHSX SKCIUTyaTallid, aHalu3a paHee MPOBEJCHHBIX UCCIeIOBAaHMA H3HOCA W
KOHTaKTHOM YCTaJOCTU penbcoB. KOPpPeKTHOCTh HCCleNOBaHUM oOmpeenseTcs
UCIIONIb30BaHUEM IIPOTPAMMHBIX KOMIIJIEKCOB, MPOMIEAIINX HEOIHOKPATHYIO
BepU(DUKALMIO U BAIMIAIMIO - «Y HUBEpcaTbHBIN MexaHu3My», MSC Software.

Hayuynas HoBM3HA auccepTalMU 3akiloyaeTcs B pa3pabOTKe CTPYKTYpPHOIM
CXEMBI, a TaK)Ke BBIPAKCHUI 71 ONpPeesieHnss OOKOBOTO M BEPTHKAIBHOIO M3HOCA
PENIbCOB M BIEPBBIE BBEJEHHOIO MOHATUA «0a30Bas MHTEHCHBHOCTH H3HOCA
penbcoBy». Kcnonp3oBaHue Ui ONpeAeneHusl BeJIMYUH 0a30BON MHTEHCUBHOCTH
TBEPJOTELHON MOJEN IOJIyBaroHa ¢ BO3MOXHOCTBIO y4eTa MPOCTPaHCTBEHHBIX
KOJleOaHU, W3MEHEHUs TreoMeTpuu Tmpoduieid Kolec U PelbCOB  H3-3a





U3HAINMBAHUSA, YCTAHOBIEHHE (YHKIHMOHAIBHBIX 3aBHCUMOCTEl OCHOBHBIX
(bakTOpOB, OKa3BIBAIOIIMX 3HAYMTENLHOE BIUSHAE HA W3HOC, MO3BOJIUIO
paspaboTaTh METOAUKY HPOTHO3UPOBAHKSA H3HOCA PETHCOB.

Jlnst TIpOrHO3MPOBaHUS MOBEPXHOCTHON KOHTAKTHON YCTalOCTH pPelIbCOB
BIIEpPBbIE O00OOCHOBaHA M IIpeUIoKeHa ae(GopMalMoOHHAas MoAeIb MHOTOOCHOM
ycranoctu bpayHa- Munnepa, 1 ydera ynpoYHEHHSA B YIPyromaacTHYeCKOH
MOJIe/Id BBEJI€HA OSKCIIOHEHLUAJIBHAS 3aBUCUMOCTh CHIDKEHHS MeEXaHWYeCKUX
CBOMCTB PENIBCOBOM CTaIM OT MPOMYIIEHHOTO TOHHAXKA.

[IpakTryeckas 3HAYMMOCTH TMOJYYEHHBIX aBTOPOM pPE3yIbTaTOB COCTOUT B
pa3paboTKe HOPMATHBOB M3HOCOCTOMKOCTH PENbCOB  pasHBIX KaTErOpuiA,
paspaboTKe METOAUKU U HPOTPaMMbI TPOrHO3MPOBAHKS U3HOCA PETbCOB, A TAKKE B
YCTAHOBJIEHUM CTaTUCTUYECKUX NapaMeTpPOB BEPTUKAIBHBIX M OOKOBBIX CHJI OT
Pa3HBIX TUIIOB MOJBMYKHOTO COCTaBa

Kpacnoseim O.I'. mpeanoKeHO paH)XMpOBaHHE IOJBUIKHOIO COCTaBa IO
YPOBHSIM CHJIOBOT'O BO3/IEHCTBUS Ha Ty Th, pa3paboTaHbl U epeaansl Ha Kanyxcknit
3aBoJi «PemmyTemamn» MepONpUITHS IO COBEPUICHCTBOBAHMIO TEXHOJIOTHU
(pe3epoBaHNs PeNbCOB COBEPIICHCTBOBAHMIO KOHCTPYKIHK

OcHOBHBIE pe3ynbTaThl HAYYHOTO WCCIENOBAaHUSA JOCTATOYHO INHUPOKO
JI0JIOXKEHBI, OOCYXIEHBl M OJOOpEeHBl Ha MEXIYHapOTHBIX M BCEPOCCHIICKUX
KOH(pepeHIIHSX.

M3 tekcra aBTOpedepaTta MOKHO 3aKIIOUYUTH, YTO paboTa COHEPIKUT HOBBIE
Hay4HBIE PE3yNIbTaThl U IOJIOKEHUs, BBIABUTAaeMble UIsS IyOJMYHON 3alUThI, W
CBUJETENBCTBYET O JINYHOM BKJIa/Ie aBTOpa JAUCCEPTALIUH B HAYKY.

OTMeuast BBICOKHMI ypOBEHb U HAy4YHYI 3Hau4MMOCTh auccepramuu O.T.
KpacHoBa ciieyeT OTMeTHTh HECKOJIBKO 3aMeUYaHuil o aBTopedepary:

HE B IIOJIHOW Mepe pacKpbITa TEXHUKO-IKOHOMUYecKas 3¢ heKTUBHOCTH PE3YIBTaTOB
BBITIOJTHEHHBIX UCCIIEIOBaHUIA;

- PaCcCMOTPCHO TOJIBKO BCPTHKAJIBHOC KOHTAKTHUPOBaHUU npu BOS,Z[CI;’ICTBI/IH
KoJIeC TOJIBUIKHOTO COCTaBa Ha PEJIbCHl MPU OlleHKE KOHTAKTHBIX HAMPSHKEHHN U
TaBJICHUI B Cpe/ie KOHEUHO-3JIeMEHTHOTO aHaJN3a,;

Iepexos OT MCKIIOUUTEIbHO CUIOBOTO BO3JCHCTBHA (Harpy3ka OT Kojeca) K
HeMOCPEeJCTBEHHO  HaIpsHKEHHO-e(OPMUPOBAHHOMY  COCTOSHHUS ~ CHCTEMBI
BBIJIBUTA€MEIE aBTOPOM.

OTMmedeHHbIC 3aMeYaHNs He CHIKAIOT HAyYHOH LIEHHOCTU JUCCepPTalMOHHOM
pa®oTel U mody4yeHHBIX pe3ynbTaToB. Pabora KpacnoBa O.I. 3acmyxuBaer
MIOJIOXKUTENBHOM OLIEHKU





W3 aHanmsa texcra aBTOpedepaTa MOKHO 3aKIIOYUTH, YTO padboTa BelMmONHEHA
Ha aKTYAJbHYIO TEMY, HMEET Hay4HYIO HOBH3HY, TEOPETHUECKYIO U NMPaKTHUYECKY IO
LUE€HHOCTb. PesynbraTel paboTsl anpoOHPOBaHbl K UMEIOT GOMBLIOE 3HAYECHHE U
PasBUTHA  TPaHCHOPTHOM  OTpaciu. Hucceprarnus Kpachosa O.I.
«ITporHosuposanue n3noca u KOHTAKTHO-YCTAIOCTHOM MOBPENIAEMOCTH PEITbCOB
AJs YCIIOBUE MHTEHCU(DUKALIHM TPY30BOTO JABHIKECHUSY COOTBETCTBYET KPHTEPHSM,
KOTOPBIM J0JDKHA OTBEUATh ANCCEPTALMA Ha COMCKAHME YUEHOH CTEneHu JNIOKTOpa
HAyK, YCTAHOBJICHHBIM I1.9 «II0NOKEHHS O IPUCYIKAEHHH YUeHbIX CTereHel», a ee
aBTop, Kpacxos Oner I'ennanpeBu, 3acnyxupaer OPUCYKIEHUsI YUEHOH CTENEHH
JIOKTOpa TEXHU4ECKMX HAYK MO cneumambroctd 2.9.2 enesHonoposkHwiii MyTh,
M3bICKAHHE, TPOCKTUPOBAHUE HKEIIEC3HBIX IOPOT

Houent kadenpst «I1yTh u nyresoe XO3MCTBOY,
HMuctutyT aBToMaTH3a1mMK, MHYOPMALMOHHBIX
TEXHOJIOTHiT U cTpouTeabeTa, PITHOY BO
«Camapckuii I'ocynapcreeHHbiii VYuusepcurer
IMyreit Coobiienus», k.T.H. OBYIHHHKOR

Hmutpuit Braaucnasosuy

30,09. 2044,

Anpec opranusaunn: 443066, r. Camapa, yi. CeoGozel, 2 B.
E-mail: ovchinnikov(@samgups.ru ‘
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OT36I1B
Ha aBTOpedepar mucceprauuu Kpacuosa Ornera ['ennannesrya
«IIporHo3upoBaHue U3HOCA ¥ KOHTAKTHO-YCTAIIOCTHOM MOBPEKIAEMOCTH PEeIBbCOB
JULsL yCIIOBUN HHTEHCU(DHUKAIMK IPY30BOTO ABIKEHHUS», IPECTABICHHYIO Ha
COHMCKaHHe YYE€HOU CTEeNeHH JOKTOpa TEXHHYECKUX HAyK IO CIIeHaIbHOCTH 2.9.2.
JKene3HOXOPOXKHBIHN My Th, U3BICKAHUE, IIPOEKTHPOBAHHE KEe3HBIX JOPOT

Pernbenl sBIAIOTCA Hanbolee OTBETCTBEHHBIM 3a O€30MACHOCTH JIBMIKEHUS
I0e3/10B U Hanbojee JOPOTUM 3IEMEHTOM BEpXHEro crpoeHus myTH. C Ielbio
TOBBIIEHUs TIPOBO3HOW CIMIOCOOHOCTH JIMHMM Ha POCCHMCKUX IKENE3HBIX JOPOrax
BHEJIPSACTCs IOABI)KHOM COCTaB C IOBBINIEHHBIMU OCEBBIMU Harpyskamu. Ilpu
HEU3MEHHON TIeOMCTPHU MpOQuiIed KoleC M PenbCcOB 3TO MPUBOAUT K POCTY
HaIpsDKEHHO-1€(OPMUPOBAHHOTO  COCTOSIHHSI 30HBI  B3aUMOIEHCTBUS  KOJIEC
U pelnbcoB U ONPEHCNIIeT HWHTCHCU(DUKAIMIO MPOLECCOB  W3HAIIMBAHUS
1 o0pazoBanus JIe(EKTOB KOHTAaKTHOW YCTAJIOCTH Ha IOBEPXHOCTH KaTAHWUS
pesnbcoB. C y4eToM BBIIIEU3IOKEHHOTO, quccepTannonnas padora O.I. KpacHosa
TMOCBSIIIIEHHAst Pa3pabOTKe HAayYHO-O00OCHOBAHHBIX METONOB IIPOrHO3UPOBAHUS
MU3HOCA U KOHTAaKTHOM YCTaJIOCTH IOBEPXHOCTH KaTaHHUS PEIbCOB, YCTAHOBICHUIO
(bakTOpOB, OKA3HIBAIONIMX 3HAYMMOE BIMSIHHE HA M3HOC U KOHTAKTHYIO YCTAJIOCTh
pPEIbCcOB B  YCIIOBUSX HMHTEHCHU(GUKALKWKA TPY30BOrO [BWKEHUS. SBISETCS
aKTyaJbHOM.

B  aBropedepare J0OCTaTOYHO MOJHO MpENCTABIEHHI  PE3yJHTATEHI
TEOPETUYECKUX M IKCTIEPUMEHTAILHEIX MCCIENOBAHUNA MO M3HOCY M KOHTAKTHOM
YCTAJIOCTA TIOBEPXHOCTH KaTaHHs pPENNbCOB, IPOBEIACHHBIE aBTOPOM IS
JOCTHXKEHUS ITOCTABJICHHOM LIeJH.

JIOCTOBEPHOCTH MOJIyYE€HHBIX PE3yIbTATOB OMPEHEIIETC:

- KOpDPEKTHOCTBIO  KCIIOJIB30BAHUS  OOIICTPU3HAHHBIX  IIPOrPaMMHBIX
KOMILJIEKCOB « Y HUBepcallbHbIM MexanusM», MARC, Fatigue;

- UCIIONIb30BAaHUEM  AllPOOUPOBAHHBIX METOJIOB TEOPHU BEPOSTHOCTEN
U MaTeMaTU4YE€CKON CTATUCTHUKU;

- OKCIICPUMEHTAIBHBIMUA ~ MCCIIEJOBAHUSAMU  HArpy)XEHHOCTH  PEIbCOB
OT pa3HOI'0 IOABUXXHOTO COCTAaBA.

PesynbraTel  HMCCIEIOBAaHMN  apoOMpPOBAaHBI  HA  MEXIYyHApPOIHBIX
M  BCEPOCCHUCKMX KOH(pepeHIusX. OCHOBHBIE TIOJIOKEHHUS IUCCEPTALUU
OITyOJIMKOBaHBI B PEIICH3UPYEMBIX HAYYHBIX H3JaHUIX.

Hayunas soBu3zHa TeMbl auccepranuu O.I'. KpacHoBa 3akirodaercs B HOBOM
IIOAXO0J€ K IPOTHO3UPOBAHHUIO M3HOCA PEIbCOB C BBEICHUEM IIOHATHS 0a30BOi
HHTEHCUBHOCTH M3HOCA pEJIbCOB, YCTAHOBICHUIO HAa OCHOBE pPE3yJIbhTaTOB
SKCIIEPUMEHTAIBHBIX U TEOPETUYECKUX HCCIIeNOBAHUN 3aBUCHUMOCTEN HM3MEHEHMUS
OCHOBHBIX (DaKTOpPOB, BIUSIONIMX Ha M3HOC PEIbCOB. IIpeioKeH HOBBIM MOIXOL
K IPOTHO3UPOBAHUIO KOHTAaKTHOM YCTAJIOCTH Ha MOBEPXHOCTH KaTaHHUS PEIbCOB
C HCIIONIB30BaHUEM JedopMaluoHHON Mozenu bpayna - Musiepa.





BaKHEHIMM NPaKTUIECKUM pPe3yNbTaToM paGoTsl sSBjsfeTcs pa3zpaboTka
METONIMKH W IMPOTPaMMBbl IPOTHOZUPOBAHUS H3HOCA PelbCOB Ha 6a3e OCHOBHBIX
TOJNOKEHNH  MPEeIIOXKEHHOH  METONWKH,  YCTAHOBJCHHE  HODMATHBOB
MHTCHCUBHOCTH H3HOCA DeIbCOB pasHBIX KaTeropuii KadecTBa, pa3paboTka
PEKOMEH/IAIIUH TI0 MOBBIIEHNIO 3(Q(PEeKTUBHOCTH (Dpe3epOBAHUS PETHCOB B IIYTH.

B xozme paccMmoTpenus aBTopedepara BO3HUK P 3aMedaHmi:

- M3BECTHO, YTO HHTEHCHBHOCTh MEXaHHYECKOTO HM3HOCA  PENIbCOB
ONpPENEeNACTCS YPOBHAMU HOPMalbHBIX [aBIEHHMHA B 30HE KOHTAaKTa Kojeca
¢ penbcoB. B xoodduumenrax mpusemenus (crp.13, ¢.3.1) durypupyror
BEJIMYMHBI OOKOBBIX CHJI. BO3HHKaeT BOIIPOC YBS3KM GOKOBEIX M HOPMAJBHBIX CHII
Ha OOKOBOW I'paHM PellbcOB, BEPTHKAIBHBIX M HOPMATBHBIX CHI HA IIOBEPXHOCTH
KaTaHUsl penbca;

-B YCIOBHAX OKCIUIyaTalMu Haubolee dYacto 1edeKThl KOHTAKTHOM
YCTaJOCTH BO3HUKAIOT HA BHYTPEHHMX HHTAX B KPUBBIX MAabIX M CPEIHHX
panuycos. llenecooOpa3Ho OBUIO ObI YacTh HCCIENOBAHUIA TMOCBATHTH STOMH
npobieme.

3ameyaHds He 3aTParvBalOT HAyYHOW CyTH [OUCCEPTALUM M  HOCAT
PCKOMEHIaTENIbHBIN XapaKTep 0 HalpaBISHUSIM AaIbHENIINX UCCIIeTOBAHMTI.
IlpuBen€HHbIA BRI aHANU3 aBTOpedepara OUCCEPTAIMH  [TOKA3all

AKTyallbHOCTb ~ BBIODAaHHOM  TeMBl, OPUIMHAIBHOCTb, HAYYHYK) HOBH3HY
¥ IIPAaKTUYECKYIO0 3HAYMMOCTh BBITIOJIHEHHON aBTOPOM AUCCEPTALMOHHON PaGoTEL.
BHenpeHre pe3ynbTaTOB MHCCIEIOBAHHMS aBTOPa BHOCUT 3HAYUTENBHBIH BKIIAI
B Pa3BUTHE JKEJIE3HOAOPOXKHOTO TpaHcmopra Poccuiickoit  ®emeparyu.
Huccepranus KpacHoBa O.I.  «[IporHosupoBaHue W3HOCA ¥ KOHTAKTHO-
YCTAJOCTHOW  TOBPEXIAEMOCTH PENbCOB JUIL YCJIOBHMA HWHTEHCU(DHMKAIUU
Ipy30BOTO  JIBIDKEHMS»  COOTBETICTByeT TpeboBamusM 1.9  «IlosmoxeHus
O TPHUCYXIEHWM YYEHBIX CTEIeHeW», YTBEepPXKIAEHHLIM IIOCTAaHOBICHHUEM
npaBuTenbcTBa Poccuiickoit @enepanmu ot 24.09.2013 r. Ne 842, a ee aBrop,
KpacnoB Oner I'eHHanbeBHd, 3aciy’XKMBAaeT MPHUCYKIEHHS YYEHOH CTeleHH
AOKTOpa TEXHUYECKHX HAayK IO CrenuaabHOCTH 2.9.2 YKene3HOMOpPOXKHBIM IyTh,
U3BICKaHHE, IPOCKTUPOBAHUE JKEIE3HBIX JIOPOT.

JMpeKTop 10 TEXHUUECKOMY PeryJIHPOBAHHIO
xenesHonopoxxuou npoaykiuun OO0 «kEBPA3 TK»,
JIOKTOP 3KOHOMMYECKHMX HAyK, KAHAUIAT TEXHUUECKUX HAYK

"7 Tlankun Cepreii BanenTunoBnu
/ TASO. RS 7

Anpec: 121353, r. MockBa, yi1. benosexckas, 4,
e- mail: Sergey.Palkin@evraz.com
tenedon: +7 (495) 363-19-63, 106. 1441






O1361B
Ha asropedepar naucceprauuu  Kpacmosa Onera I'emnajpenmua
«IIporHo3MpoBaHKe U3HOCA M KOHTAKTHO-YCTATOCTHOM TIOBPEKIAEMOCTH peNnBCcoB
JUlsl yCIOBUH HMHTEHCH(UKALMHM TDY30BOrO NBMKEHHS», MPEACTABICHHYIO Ha
COMCKaHWe yUYEHOH CTENIeHU JOKTOPa TeXHUYECKHX HaYK 110 CHEHAIbHOCTH 2.9.2.
Keie3HONOPOIKHBIN Iy Th, U3BICKAHKE, IPOSKTHPOBAHUE HKEIE3HBIX Z0por

OnHoll U3 HauGonee IPHOPHUTETHBIX 33124 B PA3BUTHH IIyTEBOI'O XO3AHCTBa
SIBIICTCA yBEIMICHUE MEXPEMOHTHOIO CPOKA MEK/Ty KallUTaIbHBIMU PEMOHTAMHU
xenesHopopoxkHoro mytu o 2000...2500 mau T OpyTTO. AKTYalbHOCTh AAHHOM
3a/iaui MOATBEPXKIACTCA PCIICHHEM IPUHATHIM M YTBEPXKIECHHBIM IIPOTOKOJIOM
COBEIIAHKA TIOL TMPENCEAATENECTBOM MUHHCTPa NPOMBIIUIEHHOCTH M TOPTOBIH
Poccuiickoit ®enepaunu ]I, B. MaHTypoBa, B KOTOpOM [aHHBIE 3HAYEHUS
MEXPEMOHTHOI'O CPOKA YCTAHOBJIEHBI B KAY€CTBE OCHOBHBIX I1eJIEBBIX II0KA3aTelIel].
Beimontenre naHHOM 3384 BO3MOXKHO ITyTeM CO3MaHHS PENBCOB € PECypcoM He
menee 1500 MiH T. 6pyTTO IO NPOIYIIEHHOMY TOHHAXY. Hecmotps Ha TO, 9TO
COBPEMEHHBIE JU(PYEPEHINPOBAHHO TEPMOYIIPOYHEHHEIE PENECH 0TEYeCTBEHHOrO
[IPOM3BOACTBA IOATBEPIMIM HaA SKCIEpUMEHTAIBHOM Koiblle AQ «BHUMKT»
HapaboTKy cBeme 1700 mapn T 6pyTro, OHBIT HX OKCIUIyaTallud B
TDKCTOHATPYKEHHBIX TOPHO-TIEPEeBAIbHBIX YUACTKAX B KPUBBIX MAJBIX PajdyCoB
Aopor BOCTOYHOrO MONMrOHA IIOKa3aJ1, YTO NpeJelbHOE COCTOSHHE PeJILCOB,
00yClIOBIIEHHOE Pa3BUTHEM Ne(DEKTOB KOHTAKTHO-YCTAIOCTHOIO IIPOUCKOXKACHUS U
0OKOBOro M3HOCA, JOCTUrACTCA CYIIECTBEHHO G0NIee HU3KOM Hapabotke. Curyarus
OCIIOXHACTCS TEM, YTO JUIS MOBBIICHNS IPOBO3HOH CIIOCOGHOCTH Ha POCCHUHACKIX
HKCJIE3HBIX TOPOrax MHTEHCHUBHO BHEAPSIETCS HHHOBALMOHHBIH ONBIDKLON COCTAR
C  TOBBIICHHEIMH OCeBBIMM Harpyskamu. Jlucceprauus O.. Kpacrosa
IOCBSILEHHAs pa3pabOTKe HAy4YHO- OOOCHOBAHHBIX METOJOB IIPOTrHO3HPOBAHMUS
M3HOCA2 W KOHTaKTHOHM YCTAllOCTH MOBEPXHOCTH KATaHMS PENbCOB, a TAKKE
YCTaHOBIICHUIO (DaKTOPOB, OKa3bIBAIOIMX 3HAUUMOE BIMSHHE HA H3HOC U
KOHTaKTHYIO YCTAllOCTh B YCJIOBUSIX MHTEHCH(UKALMU TPY30BOTO JBEIKESHHS
SIBJISIETCSI aKTYaJIbHOM.

PesynbraTel quCCepTALMOHHBIX HCCIEAOBAHMIN B OIHOM Mepe anpoOHUpOBaHEI
Ha MEXAYHAPOAHBIX W BCEPOCCHHCKHMX HAYYHO - MPAKTHYECKHX KOH(MEPEHLIHSIX.
OCHOBHEIE TIONIOXKEHHUS AUCCEPTAIMH OIyOIMKOBAHBI B PEHEH3UPYEMBIX HAYYHEIX
M3aHuAX.  JIOCTOBEPHOCTs  NONYYEHHBIX  pe3YNbTATOB  3aKMIOUAETCS B
UCIIONB30BAHHM  anpoOUPOBAHHBIX ~ METOLOB  TEODHH BEpOSITHOCTEH |
MaTEeMaTUYECKON CTATHCTUKH, He(hOPMALMOHHBIX MOIEICH IIPY MHOTOOCHOM

OUKTMYECKOM HArpy)KCHUM, YHUCIEHHOTO MOMEIHPOBAHMUS C HKCIIOJNL30BAHUEM
 IPOrPAMMHBIX KOMIIITEKCOB «YHuBepcanbHplit Mexanu3m», MARC, Fatigue (MSC
Sofware).

Hayunas wnosusna Temsr mucceprammu O.I. KpacHosa 3amiouaercs B
paspaboTke HayIHO - 000CHOBAHHBIX METOIUK NPOTHO3MPOBAHMS H3HOCA peNILCOB
PasiIHYHBIX KATErOpMH Ka4ecTBa B Pa3sHBIX YCIOBUSX 3KCILIYaTAalWH, METOXHKH
[IPOrHO3MPOBAHMUS KOHTAKTHOH yCTAIOCTH [IOBEPXHOCTH KATAHUS PENTECOB C YIETOM
ACTPalialliy MEXaHHIECKUX CBOHCTB B 30HE KOHTAKTa KOJIECA C PETECOM C POCTOM
MPOIYIEHHOTO TOHH®KE, METOIHKH ONPEHEICHAS MHTETPAIBHOIO PACIIPEIeIeH S
BCPTUKATIBHBIX CHJI OT Pa3HBIX THUIIOB IIOABMIKHOIO COCTaBa, B TOM HYUCIE C





TIOBBIMICHHBIMHA OCEBBIMH HAIPY3KaMU U METOIMKY OMpEfeSIeHUs] FeOMETPUYECKIX
IapaMETPOB  PEXYIIEro MHCTPYMEHTa (PE3EPHBIX KONIEC penbcodpesepHbIX
IIOE310B.

BaxHe#immM npaxTUUecKkuM pesynpraTroM paboTel SIBISETCA paspaboTka
IIpOTrpaMMEI OJis IIPOTHO3MPOBAHUS OOKOBOTIO U BEPTUKAJIBEHOTO U3HOCA PCJIBCOB Ha
0a3e OCHOBHEIX IIOJNIOXKEHHH pa3pabOTaHHON METOHKH, YCTAHOBIEHHE HOPMATHBOR
HHTCHCHBHOCTU H3HOCA PEIBCOB pasHBIX KaTeI‘OpI/Iﬁ KadyecTna, pa3pa60TKa
MEPOIPUATHI 110 YJIy4IIEHHIO KaueCTBa (POPMUPOBAHMS MOIIEPEYHOro IpoduIIs
PebCOB METONOM (Ppe3epoBaHms

ABTOpetepar mucCepTaluy COCTAaBICH C COOIIONEHUEM YCTaHOBJIEHHBIX

TpeOOBaHUHA M 1aeT TOJHOE MPENCTABIEHNE O MPE/ICTABIEHHOI JUCCEePTAIMOHHOM
pabore.

[lo TexcTy aBTOpEdepara UMEIOTCS 3aMeuaHus:
- B TeKCTe aBTOpedepara He B TOJHON Mepe 00GOCHOBaH BEIGOp MPOrPaMMHOIO
KOMIUTEKCA «YHHBEPCAJBHBIH MEXaHH3M» Ul TPOBENCHHSA pAcYCTOB H3HOCA
penbcoB. MMerorcs paspaboTaHHEIe 110 9TOM TeMaTHKe MOJeNH H3HOCa peabcos AQ
BHMIDKT u CT'VIIC;

— U3BECTHO, YTO IPH UCCIENOBAHMUIX KOHTAKTHOH YCTANOCTH HA [OBEPXHOCTH
KaTaHHS DPENIbCOB TPHMMEHSIOT AHarpamMMel IpucrocabnuBaeMocTd J)KOHCOHA.
Citenosano 651 Gonee MonHO 060CHOBATE IPEMMYIECTBO AehOPMAIMONHO! MOIEIH
bpayna- Munnepa.

Ilo comepxanmio  aBropedepara, jucceprammio Kpacrosa Onera
['ennagpeBnya  «lIporHosupoBanue wu3HOca m KOHTaKTHO-YCTaIOCTHOMN
IOBPEXIAEMOCTH PENIbCOB ISl YCIOBUA UHTEHCU(DUKALMY [PY30BOT0 ABHIKSHHS,
OTBEYACT KPUTEPUAM, YCTAHOBICHHBIM I1.9 «IloNoXeHNs: 0 PUCY>KAEHUM YUSHBIX
crerneHei», yreepxaénnoro Ilocranosnenuem Ipasutensctsa PO ot 24 CEHTAOPS
2013 Ne 842, B KOTOPOH U3/I0KEHBI HOBBIE HAYYHO- 0GOCHOBAHHEIE TEXHAUECKUE U
TEXHOJIOTMYECKUE PEIICHMs, HAlpPaBICHHbIE HA CHIIKCHHS H3HOCA DPElbCOB U
TMOBPEKAaeMOCTH UX KOHTAKTHO- YCTaNOCTHRIMHU NIeeKTaMH, BHEAPEHHE KOTOPBIX
BHOCHUT CYIUCCTBCHHBIH BKIIa/ B pPasBUTHE TPAHCIIOPTHOHU CHCTEMBI CTpaHkbl, a cé
aBrop, KpacHos Ouner I'eHHa/IbeBHY, 3aCITyKUBAET PHCY K ICHUS Y4€HOI cTeneHu
AIOKTOpa TEXHMYECKUX HAyK IO crenuanbHoctd 2.9.2 XenesHonopoxHelit myTs,
M3BICKaHKE, IPOCKTUPOBAHKE KEIE3HBIX JOPOT.

HaganeHuk HayuyHO-MCCIEI0BATENBLCKOTO otgena Jupexuum 1o peIBCOBOMY
nponsBoACTBY AO «EBPA3 3CMK», kKaHAMIAT TeXHAIECKUX HAYK

oneBo#l Erop Brnagumuposuy

O3, 10, LCAL +
AO «EBPA3 3CMK»,

Cop Aottt lny 7 P
D.N.0.







OT36IB
Ha aBTopedepar auccepranuu Kpacuosa Omera I'ennansesrda
«IIporaosupoBanye U3HOCA U KOHTAKTHO-YCTAJIOCTHOMN TIOBPEKIAEMOCTH PENHLCOB
AU yCIOBUH MHTEHCH(UKAIHH IPY30BOI0 JIBH)KEHHS», PEICTABICHHYIO Ha
COMCKaHMe YYEHOU CTEEHU JOKTOpa TEXHUYECKUX HayK I10 CIEeIHaIbHOCTH 2.9.2.
X(GIIG?»HOI[OPO)KHBIﬁ HYTB, HU3bICKaHUE, HpOGKTI/IpOBaHI/Ie JKEIJIE3HBIX ).'[OpOl"

TpeGoBanue  yBenudeHHs OOBEMOB  TEPEBO30K  IPY30B  JUKTYET
HEOOXOIMMOCTH TOBBIIIIEHUSI OCEBBIX HATPY30K IOABMKHOTO cocTaBa 10 245, 265
u gaxe g0 294 xH. Ilpu sToM OCHOBHAas OIS MCCIENOBAHUN II0 BIUSHHIO
IOBEIIIEHHBIX OCEBLIX HArpy30K Ha D3JIeMEHTHl KeJe3HOAOPOKHOIO IyTH
[IOCBAILIEHA YCTAaHOBJICHUIO U3MeHeHud nedopManuii 3eMISHOIO IIOJIOTHA,
CHIDKEHHUIO YCTOMYUBOCTH HACKHIIEH, IIOTEPU HeCylled CIOCOOHOCTH MPOJIETHBIX
CTPOEHMH MOCTOB. B TO ke BpeMs MOBBILIEHNE OCEBBIX HATPY30K BBI3BIBAET POCT
U3bATHH DENbCOB. 3aMeHa JAe(EKTHBIX pENIbCOB NPUBOJUT K COKPAIIEHHIO
MEXPEMOHTHOM HapaOOTKU IIyTH IO IPOINYIIEHHOMY TOHHAXY, YBEIHMYMBAET
CTOMMOCTB )KHU3HEHHOTO LIUKJIA ITyTHU B LIEJIOM.

Huccepranmonnas padora Kpacnosa O.I. mocssiena pa3spaboTke METOLOB
IIPOTHO3UPOBAHUS HM3HOCA M KOHTAaKTHOM YCTaJOCTH IOBEPXHOCTH KaTaHHUI
PEIBECOB Pa3HBIX KaTeropui KadecTBa. JTO IIO3BOJIAT Hauboyiee paIfoOHAIbHO
BBIOMPATh KATErOPUU KadecTBa PENbCOB B 3aBUCHMOCTH OT I'PY30HANPSKEHHOCTU
U CTPYKTYpPBl IIOE€3I0IOTOKA, B TOM YHUCJIE OT JOJU IOABIKHOIO COCTaBa C
NOBBIIICHHBIMU ~ OCEBBIMH ~ HArpy3KaMM M, TEeM CaMbIM, MHUHUMH3HPOBATH
CTOMMOCTE JKM3HEHHOI0 IHKJa. C y4eTOM BBIIIEH3IIOKEHHOTO AMCCEPTAMOHHAS
pabota O.I'. KpacHoBa, oceseHHas pa3paboTKe HayYHO-000CHOBAaHHbBIX METOIOB
IPOTHO3UPOBAaHUS H3HOCA M KOHTAKTHOM YCTAlIOCTH TOBEPXHOCTH KaTaHHUs
PENbCOB, SIBIISIETCS] aKTYaJIbHOM.

JIOCTOBEPHOCTL  ITOJMYYEHHBIX PE3yJbTaTOB IOATBEPXKAACTCA XOpPOIIEH
CXOJIUMOCTBIO PE3YILTATOB pacyeToB IO pa3paboTaHHBIM METOAUKAM H JAHHBIX
OKCIUTyaTallMK PENIbCOB, & TAKXKE PE3yJIbTATOB UCCIIeIOBAHUHN APYTHUX aBTOPOB.

Hayuynas HOBU3HA PaOOTHI 3aKII0YAETCS B HOBOM IOXOJ€E K OIpENelIeHUIO
H3HOCA  PEIbCOB, 3aKIIOYAIOIEMCSd BO  BBEJCHHUM IOHATHS  «0a30BOU
MHTCHCHBHOCTH M3HOCA» PEIbCOB, KOTOPAsl OIPENENIeTCs IIyTeM MOACTUPOBAHMUS
TBEPAOTEIBHOM MOJIENIU II0JlyBaroHa, y4eToM CTEIIeHH W3HOCa IPOQHIe peibca U
Koinec, mpumeHeHweM anropurMa FASTSIM, a Ttaxke ydeToM MHOrooOpasus
OKCIUIyaTallMOHHBIX  (PAKTOpPOB, B TOM YHCIE IIOABMXXHOIO COCTaBa C
IIOBBIIICHHBIMI OCEBBIMU HAarpy3Kamu, OKa3bIBAIOIIMX 3HAYMMOE BIMSHUE HA
VHTEHCUBHOCTb U3HOCA PEJIHCOB.





[Ipy pa3paboTKe METOJAMKH IIPOTHOZHUPOBAHMS KOHTAKTHOM YCTaTOCTH
NIOBEPXHOCTH KaTaHMs PENILCOB BIIEPBBIE IIpeIUIokKeHa JAehopMalroHHas MOJENb
MHOT'OOCHOM ycrajoctu bpayna — Mwumiepa. Tak kak B3auMmogeiicTBUe Kojec ¢
pelbcaMy MPOUCXOIUT B YCIIOBHUAX YNPYIOIIACTUYECKUX AeQopManuil, A1 yuera
YOPOYHSIOIIErO0 BO3JEHCTBUS IpeIOKEHA OSKCIIOHEHITHAILHAS 3aBUCUMOCTD
CHUXKCHUS MEXaHUYECKHMX CBOMCTB (IIpefena TEeKydecTH) IO Mepe yBeIHueHUs
YIPOYHEHHUS OT MPOIMYIIEHHOI'0 TOHHAXKA.

Teopernyeckass 3HaAYUMOCTH JAUCCEPTAllMM 3aKIFOYAETCss B pa3paboTke
METOJIUK TIPOTHO3MPOBAHUS M3HOCA M KOHTAKTHO-YCTAJOCTHOH IMPOYHOCTH
PEIBCOB.

OCHOBHBIMH NPaKTHYECKMMH pe3ynbTaTaMH pabGoThI SBISETCS pa3paboTka
HOPMAaTHUBOB HWHTEHCHBHOCTH HM3HOCA PENIbCOB PAa3HBIX KaTeropuil KadyecTsa,
pa3paboTKa NporpamMMbl IIPOTHO3UPOBAHMS OOKOBOTO M BEPTHKAILHOIO H3HOCA
PENBbCOB ISl Pa3HBIX YCIOBUM OKCILTyaTallHiH.

B Xome paccMorpenus aBTopedepara BO3HHKIA HEOOXOIUMOCTH CHENAThH
CIIEYIOLIHE 3aMEYaHUs

- B mmaBe 1 mpu o030pe pabOT MO KOHTAKTHOH YCTaJOCTH CIELOBAO
pasieauTh MMOCAECIHIO II0 BUJIAaM U O00OCHOBaTh HEOOXOAMMOCTHL KCCIIENOBAHUS
HMMEHHO [I0BEPXHOCTHOM KOHTAKTHOM YCTaIOCTH;

- IIpU HUCCJICAOBAaHUM HM3HOCA M KOHTAKTHOH YCTAJOCTH IIeNIeCO00pasHO
OBL10 060CHOBATH IPUYNHHBIC U PU3MUECKUE CBA3U STHX MPOIECCOB;

- B 3apyOeXHOH IpaKkTUKe Ui OLEHKM KOHTAKTHOM YCTaJOCTH HAIUIU
NpUMEHEHHE TIOAX0b], Oa3upyIOIecs Ha UCIONb30BaHuK Kpurepus Jlanr Bana,
JUarpaMM IpUCIOCOOIAEMOCTH MaTepHaIoB K JEHCTBHIO TIEpEMEHHBIX HArpy30K,
B bI'TY paspaboranel MeTOABI MOIEIMPOBAHHUS IIPOLECCOB HAKOIICHUS
KOHTaKTHO-YCTAJIOCTHBIX ITOBPEXIECHUN JUISI KOJEC U PENIbCOB C MCIIOIL30BaHUEM
TaKke Apyrux KpurepueB. OCHOBHBIE IOJOKEHUs Bomud B Moxysis UM Rolling
Contact Fatigue of Rail mporpamMMHOro xommiekca «YHUBEPCANBHEIN MEXaHU3M
9.0». W3 Ttekcra aBropedepara He BIOJHE MOHSITHBI MPHYUHLEL BHIOOpA
nedopMarionHoi Monenu bpayna —Muiuiepa..

OtMeueHHbIS 3aMEeYaHusl ~ He CHUKAIOT HAay4YHOM  I[EHHOCTH
AUCCEPTAMOHHON paboThl M IONy4YeHHBIX pesynsraroB. Pabora O.I. KpacrHosa
3aCILy’KMBAET MOJIOKUTEIbHOU OILIEHKHU.

BrimonnenHbli ananus apropedepaTa JUCCEPTALUE ITOKA3aJl aKTYalbHOCTh
BLIODAaHHOM TEMBI, OpPHMIMHAIBHOCT, HAYYHYI0 HOBH3HY M HPAKTHYECKYIO
3HAQYUMOCTH JHUCCEPTALIMOHHON paboThl. BHenpeHue pe3yapTaToB MCCIEN0BAHUS
aBTOpa BHOCUT 3HAYMTENBHBIA BKIAX B PAa3BUTHE TPAHCIOPTHOW OTPACIIH.
Huccepranua  Kpacuoa O.I. «lIporHosupoBanme u3HOca M KOHTaKTHO-
YCTJIOCTHOM  IIOBPEXKIAEMOCTH DEIBCOB Ul  YCIOBUM  HMHTEHCH(MUKAIMH





TPY30BOTO NBIKEHHSD) COOTBETCTBYeT I1.9 «Ilonoxenus o mpucysxaenuu YYEHBIX
CTCNICHEW», YTBEPXKAECHHOTO IMOCTAHOBICHUEM IIPpaBUTENBCTBA Poccuiickoit
Qenepanun ot 24.09.2013 r. No 842, a ee aBrop, KpacHoB Orer I'enHanpeBUY,
3aCIIy’XXUBACT MPUCYKACHUS YYCHOH CTENEeHH OKTOpa TEeXHHYECKHX HayK II0
cnenuanbHocTd 2.9.2 JKene3sHoTOpOXKHBIN IMyTh, H3BICKAHHE, IIPOEKTUPOBAHUE
JKEJIE3HBIX JOPOT.

JIoKTOp TexHHUEeCKHX Hayk, mpodeccop,

npocdeccop kadenpr «IoxbeMHO-TPAaHCTIOPTHEIE
MaluHBI 1 06opynosanue » ®I'BOY BO «BpsiHckoro
TOCYJapCTBEHHOTO TEXHUYECKOT'O YHUBEPCHTETA»

W Caxano Bragumup MBarOBHY

Anpec opraamsarmu: 241035, Bpsuck, OyneBap 50 ner Oxsa6ps, 1.7

Temn. (4832)56-86-37
E-mail: SakaloVI.BSTU@ya.ru
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OT3bIB

Ha aBropedepar nucceprauuu KpacHoBa Ougera I'ennaaveBuua «IlporHosmpoBanue
H3HOCA H KOHTAKTHO-YCTAJIOCTHOH TMOBPEXKIAeMOCTH PeJbCOB IS YCJAOBHH
HHTEeHCH(PHKALHU TpPYy30BOI0 [BHKEHHUSD», MPEICTABICHHON HA COWUCKaHUWE Y4YEHOU
CTENEHHU JOKTOpa TEXHUYECKUX HaykK Mo creiuaibHocTh 2.9.2. )Kene3HoaopoKHbINA MyTh,
U3bICKaHUE, TPOCKTUPOBAHUE KEJIE3HbIX JOPOT

Ha poccuiickux *xesne3Hblx 10porax MpOUCXOAUT BHEAPEHHE MOJBUIKHOIO COCTaBa ¢
NOBBILIEHHBIMU OCEBBIMM HArpy3kamu, 4YTO I[103BOJISIET YBEJIMYMBATh KX MPOBO3HYIO
CcrocoOHOCTb. VHTeHcuduKkamsi rpy30BOrO JIBIKEHUS TMPUBOJUT K YBEIUYEHHUIO
KOJIM4YecTBa JAeQEeKTHbIX penbcoB. OMBIT 3SKCIUTyaTallMd pesibcoB anuHoil 100 ™M
npousBoactea AO «EBPA3 3CMK» wu IIAO «UMK» mnokazan, d4rto €XKEeroHo
npousBoauTcs uzbsATHe Oonee 140 Teic. penbcoB. [Ipy 3TOM OCHOBHBIMH MpPUYUHAMMU
U3BSTUSL PEJILCOB SIBISIIOTCS Je(heKThl KOHTaKTHOU ycTanocTd (49,6 %) u 60k0oBOI M3HOC
(21,4%). B cBsa3u ¢ otM npobiieMa YCTaHOBIEHHS (DAKTOPOB, OMPENESISIOIIUX
MHTEHCUBHOCTb 00pa30BaHUs ATUX AePEKTOB, U pa3padoTKa METOAO0B MPOrHO3UPOBAHMUS
MU3HOCA U KOHTAKTHO-YCTAJIOCTHOW JIOJITOBEYHOCTH PEJIbCOB SIBIISIETCS aKTYaJIbHOM.

HayyHnass HOBM3HA quccepTalMy 3aKIHOYAETCs B CIENYIOLLEM:

— pa3paboTaHbl HOBbIC MOJXOJBI K MPOTHO3MPOBAHUIO KOJUYECTBEHHbIX 3HAYEHU
OOKOBOTO M BEpPTUKAJIBHOTO  H3HOCA  PEIbCOB,  MO3BOJIAIOUIME  YUYUTHIBATh
IIPOCTPAHCTBEHHbIE KOJIEOAHUSI BarOHa, 30HbI CKOJILKEHUSI U Ka4YEHHUsl Ha MSITHE KOHTAKTa,
PEXUMbI YMEPEHHOT'O U UHTEHCUBHOT'O U3HOCA;

— YCTAHOBJIEHbl COOTHOLIEHHUSI MHTEHCUBHOCTU MU3HOCA PEJIbCOB PA3HbIX KAaTErOPHi
KauecTBna;

- pa3paboraHa MeTO/IMKa NPOrHO3UPOBAHUS KOHTaKTHO-YCTaJIOCTHOM
IIOBPEXAAEMOCTH [OBEPXHOCTHM KaTaHWS pEJIbCOB /10 00Opa3oBaHUsl TpELMH C
UCIOJIb30BaHUeM JedhopManiMoHHON Mojenu bpayna — Musiepa u ¢ y4eToMm aerpajaiiu
MEXaHUYECKUX CBOMCTB MOBEPXHOCTHU KaTaHUsI PEJIbCOB OT MPOITYIIEHHOTO TOHHAXKA;

— BIIEPBBbIE JUISI POCCUHCKHX >KEJIe3HBIX JIOPOro YCTAHOBJIEHbI 3aKOHOMEPHOCTH
TEXHOJIOTUU (ppe3epoBaHuUsl PebCOB B MYTH MpPH penpoUIUpOBAaHUH TOJOBKH pelibca U
yAaJ€HUH KOHTAKTHO-YCTaJOCTHBIX MOBPEKISHUM.

PaGora uMeeT 3HAYUTENBHYIO TEOPETHYECKYIO W MPAKTUYECKYIO 3HAUUMOCTbD.
Pa3pabotansl «HopmaTuBbl HMHTEHCHBHOCTH M3HOCA peJbCOB pa3HbIX KaTeropui
KadecTBa», METOJMKAa TMPOrHO3UPOBAHUS H3HOCA PEJIbCOB Ui pPa3HbIX YCJIOBUM
DKCIULyaTallMM W IporpaMma JUisi IMPOTHO3MPOBAHMS H3HOCA PEIbCOB HAa OCHOBAaHUU
pa3paboTaHHON MeToauKU. OrpeneneHbl CTaTUCTUYECKHWE MapameTphbl pacrpeieseHun
BEPTUKAJIbHBIX U OOKOBBIX CHJI OT Pa3HbIX THUIIOB TMOJIBM)KHOTO COCTaBa, B TOM YMCIe C
MOBBIIIEHHBIMU OCEBbIMU Harpy3kamu. Pa3paboTaHO M M3rOTOBJEHO YCTPOHCTBO JUIs
OLICHKM paclpeliesieHrs] TOUEK KOHTaKTa Kojieca C PesibCOM IO MONEePEeYHOMY CEYEHHIO C
Y4€TOM U3BUIMCTOU TPAEKTOPUHU JIBUXKEHUS KOJIECHBIX Iap.





JI0CTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB OOecreunBaeTcs OONbLIMM 00bEMOM
NaHHBIX, TMOJYYEHHBIX C MCIOJIb30BAHHEM alpOOUPOBAHHBIX CIOCOOOB HMCCIIETOBaHUS,
OOLIENPU3HAHHBIX MPOrPaMMHBIX KOMIUIEKCOB M ycTaHoBjleHHbIX B ['OCTax meronoB
HKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUM.

Marepuaibl AUCCEPTAIIMOHHON PadOThl B MOJHONW MEpPE W3JI0KEHBI B MEYAaTHBIX
paboTax, B TOM 4KCIIe B )KypHallax, peKoMeH10BaHHbIX BAK.

[To paboTe MOTYT OBITh ClIeJIaHbl CIEAYIOLIUE 3aMeYaHus:

- B OKCIUIyaTallid Ha M3HOC PelibCOB OOBIYHO OJHOBPEMEHHO BIHSIOT HECKOIBKO
(haxkTopoB; cieayeT MOSCHUThb, Kakhe (aKTOpbl YYTEHbI NPU CPaBHUTEIbHOM aHAIIU3€
M3HOCOCTOMKOCTH PENIbCOB Pa3HBIX KaTeropuil KauecTBa M KaKMM METOAOM BbINOTHAICA
CpaBHUTEJIbHBIM aHAJIN3;

- B Ipoliecce B3aWMOJICHCTBUSI KojleC C pelbCcaMH OJHOBPEMEHHO IPOUCXOIAT
TIPOLIECChl M3HOCA M KOHTAKTHOM YCTAOCTH; W3 COJlepKaHusi aBTopedepara He MOHSTHO,
YUUTBIBAIKCH JIM TNPOLECCHl M3HOCA MPH NPOTHO3UPOBAHMM KOHTAKTHO- yCTalOCTHOH
TIOBPEXKIAEMOCTH.

VKa3zaHHbIE 3aMEUaHUs] He CHUXKAIOT o0ulel 3HaunMocTu padotel Kpacnosa O.1.u
ee TOJIOKUTEJIbHON OLIEHKH.

ABTopedepaT MO3BOJISET 3AKIIOYNTh, YTO JHUCCEpPTalUs — IMpeACTaBiseT coOoH
3aKOHYEHHYI0 Hay4HO-KBaIM(DHUKAIMOHHYIO paboTy M COOTBETCTBYET TPeOOBaHUSM I1.9
«[TonoxxeHuss O TPUCYXKIEHUU YYeHbIX cTeneHel», a ee astop, Kpachnos Oumer
['eHHabeBUY, 3aCITy)KHMBAeT MPUCYKICHUS YUEHOM CTEIEHH JOKTOpa TEXHUYECKUX HayK
no crneunanbHocTd 2.9.2 JKene3HOOOPOXKHBIA MYyTh, H3bICKaHHE, MPOCKTUPOBAHUE
’KeJIe3HbIX JI0POT.

HayuHblii pyKOBOIMTETH AKIIMOHEPHOro 00ILEeCcTBa «YPajbCKHid MHCTUTYT METalIOB)
(AO «YVM»), npodeccop, TOKTOp TEXHUUECKUX Hayk, akaneMuk PAH
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CwmupHoB Jleonna AnapeeBuy
) /16.02 — MeTannyprus, 4epHbIX, LBETHBIX U PEAKUX METAILIOB )
A OBa YIOCTOBEPSO:

HWHCTUTYT METAJJIOBY,

R ——

KaHIuJaT TEXHUYECKUX HAyK, CTapLIMi HAyYHBIH COTPYAHHUK

05.10.2022 r. / . 64 s CenetkoB Anekcannp MruarbeBud

Poccusi, 620062, r. Exarepun6ypr, yi. larapuna, 14, AO "Vpanbekuit unctutyT Metanios” (AO "VUM"),
ten. +7 (343) 374-03-91, E-mail: uim{@ural.ru, secretar@uim-stavan.ru







OT3BIB
Ha aBTOpedepar mucceprarmu Kpacnosa Oera ['ennanpeBmya «IIpornosuposanue
HN3HOCaA U KOHTaKTHO-YCTaHOCTHOﬁ HOBpe)KIIaCMOCTI/I peJ'ILCOB I yCJIOBI/Iﬁ
MHTCHCH(HKALIU IPY30BOT0 JBUKCHHUS, TIPE/ICTABICHHYIO Ha COUCKAHUE YUEHOM
CTCICHU JIOKTOpa TeXHUYECKUX HAayK IO CriequanbHoCcTH 2.9.2. XKeme3H010poKHbIi
IIyTh, HU3BICKaHHE, HpOGKTI/IpOBaHI/IC KCJIC3HBIX AOpOor.

Pa3sBUTHE TSKENOBECHOrO JBIDKEHHS HA POCCHHCKHX IKETe3HBIX Joporax ¢
BHCIPCHMEM MOLIHBIX JIOKOMOTHBOB C aCHHXPOHHBIM MPHMBOIOM. HMHHOBALIOHHBIX
BarOHOB C IIOBBIMICHHBIMU OCEBBIMH Harpyskamu 1o 245 kH, a B mepcrextuBe 10 265 u
294 xH/och, B codeTaHnu ¢ OGIUM POCTOM I'PY30HAIIPSXKEHHOCTH HA CETH JKEJIE3HBIX
JIOPOL, TIP&XKJIe BCEro Ha 10porax BocTovHOro MomuroHa, a Takke BEIIOTHEHHE PELICHHS
IIpaBurenscTBa PO 0 10BEIEHHN MEXPEMOHTHOTO CpoKa ITyTH 110 2- 2,5 Mapa. T. GpyTTo
TI0 IpOITymEHHOMY TOHHaXY (IIpOTOKOJ COBELIaHMs O MIPENCeqaTebCTBOM Munncrpa
IPOMBINIIEHHOCTH ¥ ToproBin Poceniickoit ®eneparmu JI.B. Mantyposa ot 7.09.2018 1.
Ne 32278) tpebyer pasButus Meronos pacucTa M IPOTHO3MPOBAHUS pecypca Bcex
ICMCHTOB BEPXHEI0 CTPOCHHS NYTH, B TOM YHC/IE PENBCOB, OT HANEKHON PaGOTHI
KOTOPBIX 3aBUCUT O€30I1aCHOCTD JBHKEHHUS [TOE3[0B.

B cBsi3u BeIIECKa3aHHBIM, UCCEPTAIOHHAs paGoTa Kpacnosa O.I", nocssamenHnas
pa3paboTKe METOIOB NMPOrHO3MPOBAHUSI M3HOCA M KOHTAKTHON YCTaJIOCTH IIOBEPXHOCTH
KaTaHWA PELCOB PasHBIX KATErOPUi Ka4YeCTBa B yCIOBHAX MHTEHCHGUKAIHHI IPY30BOTO
ABIKEHUS, BBITIOJIHEHA HA aKTYalbHYIO TEMY.

IIpuMeHenne coucKaTeseM Py MPOBEICHHUH MOZETHUPOBaHUA IPOIECCOB U3HOCA U
KOHTAaKTHO-YCTaJIOCTHOH MOBPEKAAEMOCTH PENbCOB BHOBb paspaGOTaHHBIX METOMAMK, a
TaKKe OOIICIPU3HAHHEIX M XOPOWIO ce6s 3apeKOMEHIOBABIINX IIPOIPaMMHBIX
KOMIUIEKCOB II03BOJIUIO IONYYUTE JOCTOBEPHOCTH PE3YNBTATOB, MOATBEPIKAAIOLIYIOCS
XOpOWEH CXOAMMOCTBIO PE3YJBTaTOB PAacyeToB M JAHHBIX PeabHON SKCIUTyaTaluu
PEIIBCOB.

Hayuynas HOBM3HZ paGOTHI 3aKIOYaeTcss B HHHOBALMOHHOM MOAXOLE K
OIPEIC/ICHUIO H3HOCA PEJIBCOB C BBEICHUEM IOHATHS «0a30BOi UHTEHCHBHOCTH U3HOCAY.
OKCIIePUMEHTAIbHO-PACYETHBIM ITyTEM OIPEeICHE K03GGHULIMEHTH H3HOCA, CKAauyKa W
TUIOTHOCTH MOIMHOCTH CHJI TPEHHA I PENbCoB OOMEro HasHasenws Tuma JIT350.
YCTaHOBIEHbl KOJMMYECTBEHHBIE 3HAYCHHUS M 3aKOHOMEPHOCTU H3MEHEHHs Haubolee
3HaYUMBIX (DAKTOPOB, BIMAIONIMX HA MHTEHCHBHOCTH M3HOCA penscoB. Ha 0Gase
OKCIICpUMCHTAIIBHBIX M TEOPETHYECKHX HCCIE0BAHMN COMCKATeNneM paspaboTaHa
METOJMKa IMPOrHO3UPOBAHUS H3HOCA PEIIHCOB.

JIJIs. IPOTrHO3UPOBAHHUS TIOBPEKIAEMOCTH OBEPXHOCTHOCTH KAaTAHHS pENBCOB OT
[MKIMYECKOro YNpPYTOIVIACTUYECKOTO  BO3ACHCTBHA  BIEpBBIE  IIpeJIOKeHA
AehopMalMOHHAs MOJENIb MHOTOOCHOH YCTaIoCTH bpayna — Munnepa. Tak kak mpu
B3aUMOJICHCTBHE KOJIEC C PEIBCAMU NPOUCXOIUT YIPYrOINIACTHYECKOE YIPOYHEHHUE CO
CHIDKCHMEM MEXaHUYECKUX XapaKTePHCTHK ITOBEPXHOCTHOTO CJIOS PENBCOB, MPEIOKEHO





YUHUTBIBaTb ~ CHIDKCHME MEXaHHYECKUX CBOICTB  OT IPOIYIIEHHOTO TOHHAXAa
SKCIOHCHIIMAIbHON 3aBHCHUMOCTEIO.
OCHOBHEIMHU IIPAKTHYECKIMHU Pe3yIbTaTaMH paboTHI ABSAIOTCA:
® pa3paboTka HOPMaTHBOB WHTGHCHBHOCTH M3HOCA PEIBCOB  pa3HEBIX
Kareropuii Kauectsa4
® Ppa3paboTKa MpOrpaMMBI NMPOTHO3UPOBAHHA OOKOBOLO K BEPTUKAILHOTO
H3HOCa PEIIbCOB JUIS Pa3HBIX yCIOBUIt SKCILTyaTaLHH.
B xone paccmorpenus asropedepara BosHHKTH CIICAYIOLIUE 3aMeYaHu;
¢ Ha HHTCHCHBHOCTb M3HOCA PENBCOB B KPUBEIX YYacTKAaX IIYTH OKA3BIBAIOT
BIMAHME HE TONBKO WX HOMHHANBHBIE NApaMeTphl, HO M OTKIOHECHHS
TCOMCTPHH DPEIBbCOBOM KOJIEH, HApUMEp, IO BO3BHIMICHHUIO Hapy>KHOTO
pellbea, MMpUHe Koneu u jp. CirefoBano 65l popaGoTaTs BOIPOC BIMAHMS
STHX NapaMeTPOB Ha HHTCHCUBHOCTh U3HOCA PEJIbCOB;
® TpH  HCCICNOBAHMM  KOHTAKTHOH  yCTalOCTH  1eTecoo6pasHo  GBUIO
AOTIONHUTEIBHO ~ ONMPEACINTh BIMSHHE JIOKOMOTHBOB HA HAKOILUICHHME
KOHTaKTHO-YCTaJIOCTHO MOBPEKIAEMOCTH.
OTMeueHHbIe 3aMeqanys He CHIDKAIOT HayYHOU M NMPAaKTUIECKON 3HAYUMOCTH
AUCCCPTAIMOHHOM paboThl. PaGoTa 3aciy:XMBaeT MONOKUTETBHOMN OIICHKHU.
Brmonuenusiit anamus  asropedepara AMCCEPTALUN  IIOKa3aJl aKTYalbHOCTh

BHIODAaHHOH TEMEI, HAY4YHYI0 HOBH3HY U IIPAKTHYECKYI0 3HAaYUMOCTH B 06JacTH
IIPOTHO3MPOBaHUA M3HOCA M KOHTAKTHO-YCTAJOCTHON 3HAYUMOCTH JUCCEPTAllMOHHOM
pabotel. Jluccepranms Kpacrosa O.T. «IIporHosupoBanne H3HOCa W KOHTAKTHO-
YCTaTOCTHOH IIOBPEKAAEMOCTH DEbCOB IS YCIIOBMIA UHTCHCH(DUKAIUK TPY30BOTO
ABIDKCHUA) COOTBETCTBYET IL9 «IlonoxeHneM o mpucyxmeHuu YYEHBIX CTEHeHEN»,
YTBEPXXICHHEIM IIOCTaHOBJIEHHEM IIpaBUTENIbCTBA Poccuiickoii Depnepanmum or 24.09.2013
r. Ne 842, a ee aBrop, KpacHoB Ouer I'eHHanbeBHyY, 3acmyxuBaer IPUCYXIECHUS YUEHO
CTCNICHH TOKTOpa TEXHUYECKUX HAYK II0 CIIEHUATBHOCTH 2.9.2 JKene3HonopoxKHEIH MyTs,
M3BICKAHHE, POCKTUPOBAHME JKENIE3HBIX JOPOT.

Havanpauk otoena 3AO «I[IHUK ITPOT PECCy,
KaHIUIAT TEXHUYECKUX HayK i///7\/ Tumamo Anaronuii IletpoBuu
/ 3.10.2022 r.
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