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METOAOJJOI'MYECKUE OCHOBbI PACHIMPEHHBIX ITPOYHOCTHBIX U
JUHAMMNYECKUX HCCIIEJOBAHUWU ITPU UCIIBITAHUAX
J/IMHHOBA3HBIX IVIAT®OPM

Brenenue. B nacrosiiee BpeMsi KOHTEHHEPHBIE TIEPEBO3KU TPY30B SIBJISIFOTCS OCHOBHOM CO-
CTaBIISIIONICH TPAHCTIOPTHBIX MTOTOKOB KaK MOPCKHM ITyTeM, TaK U MO0 aBTOMOOHIIHHBIM H KEJIE3HO-
JOPOKHBIM MarucTpaisiM. KoHTeliHepHbIe MepeBO3KY MPaKTUYECKH He3aMEeHUMBI JJ1s1 GUpM, 10C-
TaBJISFOIIMX TPOAYKIMIO OOJBIIMMH MAPTHSMH, TOCKOJIBKY TO3BOJISIFOT ONTUMH3UPOBATH JIOTH-
CTHKY, a TaKkKe MPOrHO3UPOBATh 3aTPaThl HA TPAHCIIOPTHBIE YCIYTH.

OnHrM U3 3BEHBEB 1ETTN TAKUX HHTEPMOJIATTHHBIX TIEPEBO30K SIBISICTCSI TPAHCTIOPTHPOBKA KOH-
TEWHEPOB KEJIE3HOAOPOKHBIM TPAHCHIOPTOM C HCIIONIB30BAaHUEM CIIEIMAIM3UPOBAHHBIX U YHHUBEP-
CaJIbHBIX BaroHOB-TuIatopM. IIpu 3TOM, B YCIOBHSAX IOCTOSIHHO PACTYIIMX 0OBEMOB IPY30MepeBO-
30K, 5KOHOMHYECKH 1eJIECO00pa3HO UCTIONB30BaTh IIaT(OPMBI, paCCUMTAaHHbIE Ha MIEPEBO3KY OTHO-
BpeMeHHO J1BYX 40-(pyToBbIX WM yeTbipex 20-(yTOBBIX KOHTEHHEPOB, B OTIANYHE OT IIMPOKO HPH-
MEHSIEMBIX Ha CETH >KeJie3HbIX JIopor 40-(hyTOBBIX BaroHOB-ILIAT(GOPM, MO3BOJISIOIIMX [IEPEBO3UTH
TOJIBKO O7MH 40-pyTOBBIM KOHTeHHEp WM J1Ba 20-(hyTOBBIX. DTO aeT BO3MOXXHOCTb MPH PABHOM
KOJIMUECTBE TEPEBO3MMBIX KOHTEHHEPOB JIByMsI cocTaBamu, coctosmmmmu u3 40-pyroBeix u 80-
(yTOBBIX BaroHOB-IUIAT(OPM, MCIIOIB30BATh B MOCIEIHEM BIBOE MEHbIIEE KOJIMYECTBO BaroHOB,
YTO, COOTBETCTBEHHO, YMEHBIIIAET 3aTPaThl MIEPEBO3UMKOB HA OOCITY)KHBaHUE BarOHOB, BHIIOJTHEHUE
JIETIOBCKHX M KalUTAJIbHBIX PEMOHTOB, a TakkKe 00ecreunBaeT CHIKeHHE Tapu(HbIX pacxoos. [Ipu
MPOEKTUPOBAHWH JTTMHHOOA3HBIX BaroHOB-TUIATOpM 0co00€ BHUMaHHME TpeOyeTcsl yAesTh He
TOJIBKO PEIIEHUIO BOIPOCOB CTaTUUECKON MPOYHOCTH KOHCTPYKIIMH, HO U OOECTICUEHHIO €€ yCTallo-
CTHOW TPOYHOCTH, TIIOCKOJBKY YCJIOBUSI JMHAMHUYECKOro HarpyxeHusi 80-QyTOBBIX BaroHOB-
atopm cyriecTBeHHO Oosiee "xecTkre", ueM a1t craHaapTHIX 40-(hyTOBBIX BArOHOB-TIIAT(OPM.

B Hacrosiieli cratbe paccMOTPEHBI Pe3yIbTaThl XOJOBBIX MPOYHOCTHBIX U JHTHAMHYECKUX
UCTIbITaHNK BaroHa-tiardopmer Mogenu 13-9975 [1, 2], mpoekt kotopoi paspadoran Haydwno-
umkeHepHbM 1ieHTpoM (HUL) Yrpasnstomeit Kommanun "PaitnTpancXomaunr" (YK "PTX") (r.
Mapwuynoss) [http:/railtransholding.com]. OnerTHBIH 00pazenr u3nenus usrorosieH B OAO "Hoso-
3bIOKOBCKUIA MAIIMHOCTPOUTENBHBIA 3aBoa" (T. HoBo3piOKkoB, PD) [http://www.nvzm.ru], Bxos-
mieM B cTpyktypy YK "PTX" [http://railtransholding.com]. OGmuit Bu 1 XapaKTepUCTUKH BaroHa-
mwatgopmbl Moj.13-9975 npuBenens! Ha puc. 1 u B Tadm. 1.
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Puc. 1. OcHoBHBIE rabapuTHBIE pa3Mepbl BaroH-mardopmsl Mo, 13-9975

X0J0BBIE TMHAMUYECKHE U IIPOYHOCTHBIE UCIIBITAHUS JUIS TOATBEPKICHUS PABUIBHOCTU
BBIOPAHHBIX KOHCTPYKTUBHBIX PELIEHUH M TEXHOJIOTUH M3TOTOBJICHHUS BarOHA-IIaT(OPMBI IIPOBO-
JMJTUCH C YYETOM TEPPUTOPUATBHOM OJIM30CTH K 3aBOAY-M3TOTOBUTENIO Ha CMELUATM3UPOBAHHOM
aTTECTOBAaHHOM Y4acTKe ITyTH bermopycckoii jkKene3HOM Ioporu ucmbItaTenbHbM LeHTpoM (ML)
"CEKO" (UL KT "CEKQO") — nepBoro B Pecrryonmke benapyce W1 sxene3H010poKHOTO TpaHC-
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nopra, co3aHHoro 1o nopydernto Cosera MunuctpoB Pecrybimku bemapych u Bxozsiiero B

COCTaB CTPYKTYPHBIX MOJpa3/eJeHUi BEAYIIEr0 TEXHUUECKOr0 YHHUBEpCHTETa pecityoaku — be-

JIOpyCcCKOM rocynapctBeHHOM yHuBepcutere Tpancropra (YO "benl YT", r. I'omens). UL KT

"CEKO" [http://www.belsut.gomel.by] nmeer akkpenuranuro poccuiickoro Perucrtpa cepruduka-

MK Ha (eneparbHOM JKENIE3HOIOPOKHOM TpaHCHOpTe M BHeceH B EauHBIN peecTp opraHoB 1o
cepTU(UKALIN U UCTIBITaTeNbHBIX JJaboparopuii TaMokeHHOTo COr3a.

IocranoBka 3amaum. HeoOxommmo

Tabnuya 1 OTMETUTH, YTO KOHEYHOM IIEJIbI0 KOMILIEKCa

Texuueckue XapakTepucTKI CepTU(UKALIMOHHBIX MCIIBITAHKM, POBO/IH-

Barota-wiargopmr MOz 13-99975 MBIX Ha KOHEUHBIX CTaIUSIX CO3JAaHUS HOBBIX

IpysonoimemHoCT®, T 70 MIEPCIEKTUBHBIX 00pas3lioB TPY30BOr0O MOJ-
Macca Tapbl Barona MaKCUMaJIbHasi, T 24
CiopocTH KOHCTpYKIHOHHAA, KM/ 20 BIDKHOTO COCTaBa, SIBJSIETCS TOJTBEPIKICHHE
TabapiT T COOTBETCTBUSI MX XOJIOBBIX, POYHOCTHBIX U
Harpysia: crammcckas ocosar, kH (0) | 230,5(23,5) | ~MHAMUYECKHX XapaKTePHCTHK TpeOOBaHUSIM
Torommas, KH/M (Tc/M) 3580(3,66) | /CHCTBYIOLIM HOpMam [3-5]. CootBeTcTBEH-
Basa BaroHa, MM 19000 HO, OpraHu3alys ¥ MPOBEJICHUE 3TUX UCIIbITa-
TUiHa, MM HHUI OCYILECTBIISIETCS B CEePTH(PUKAIMOHHBIX
TI0 OCSIM CIICTUICHHSI aBTOCIICTIOK 25690 UL, B 1o e Bpems, KpoMe BBINOJHEHHS CBO-
110 KOHIICBBIM GAIKaM Pambl 24530 el 0a30BOM 33a7a4M, TMOHUMAEMOM B Y3KOM
[upuna MakcuManbHas,, MM 3062 CMBICJIC KaK IIPOYHOCTHBIC HCIBITaHMA, 3TH
KonmuuecTso oceif, ir. 4 LEHTPbl MOTYT BBINOJHATH CBOU (DYHKIMH B
Monens Tenexku, TOCT 9246 ™I 2 o0beMax, MOHUMAeMbIX B 0ojee IIMPOKUX
Bricota ot YI'P, MMm: npenenax.
MaKCHMaJsIbHast/ 10 YPOBHSI TI0J1a 1608/1486 JIeiCTBUTENBHO, TPOBOAUMBIE KOM-
KomiiecTso yropos, 1. 20 IUIEKCHI XOJIOBBIX, POYHOCTHBIX M JTHHAMIYC-

CKMX HCIIBITAHUM pErJIaMEHTHPOBAHBI BBIIIIE-
YIOMSIHYTBIMH METOJIMKAMU U IOKyMeHTamHu [3-5]. B TO e BpeMsi OHU 3a/1at0T, TaK CKa3aTh, TOJILKO
HIDKHIOIO TPaHUITY 00heMa UCTIBITAHUIN, MUHUMAJIBHBIN 00heM HH(OpMAIH 1 HEOOXOIMMBIIA HA0Op
PE3YIBTUPYIOIINX BBIBOJIOB. [Ipy 3TOM He CyIiecTByeT orpaHny4eHui "cBepxy' Ha 00BeM MPOBOIH-
MBIX UccieoBaHuid. TakuM 00pa3oM, apauIellbHO ¢ MUHUMAILHO HEOOXOIMMBIM 00BEMOM HUCITBI-
TaHUI U pe3yJbTaTOB, IIPEINHUCHIBAEMBIM CYIIECTBYIOIIMMU METOIUKAMH, MOKHO MOTYYHUTh JIOMOJI-
HHUTENBHBIN 00beM MH(OpPMAIMU. DTO — MIePBOE HAIPABICHUE PA3BUTHSI TPAIUIIMOHHBIX TIOIXO/IOB.
OHo 3akiroyaeTcs B OJMy4eHHH MAaKCHMAJIbHO BO3MOYKHOTO 00BbeMa HCIeIoBaTeNibckoi nHpopMa-
MY TIPY €AMHUYHBIX WCIIBITAHKMSX TOTO WM MHOTO 0Opasia m3nenus. J[pyroe, He MeHee BaKHOE
HalpaBJIeHHe, — aHAIN3, CHCTEMaTH3aIis U 0000IIeHIe OOJBIIIOro 00BheMa MCIeIOBATEIbCKON WH-
(opmarmy, HaKOTICHHOW MPU TIPOBEICHH UCTIBITAaHUH cepu m3enuid. EctecTBeHHO, YTO M MepBoe,
U BTOpOE U3 OTMEUEHHBIX HarpaBJeHUI UCCleIOBAaHUI TpeOyeT COrNIacOBaHMSI METOJI0JIOTHUH TPO-
BOJIMMBIX PabOT y)kKe Ha MEPBBIX dTarax MOArOTOBKH K MX MPOBEACHHI0. boee Toro, crpemieHue K
TIOJTYYEHHUIO KaK MOKHO OOJIbITIero ooeMa HH(POPMAIIUH JTOJDKHO OBITh 3JI0’KEHO B MPAKTHKY (PyHK-
IMOHUPOBAHUS UCTIBITATENBHBIX IIEHTPOB. B yactHocTu, nestensHocts UL KT "CEKO" nogunnena
KakK pa3 Takou cucteme kpurepreB. OYeBHIIHO, YTO BHEPEHUE MPEIIOKEHHBIX TOIXOI0B K HCCIe-
JIOBaHUSIM 00pa3IioB MOJBKHOTO cocTaBa xkene3Hbix gopor (IICXK]) He MoxeT ObITh B JOCTATOY-
HOHM Mepe d(PPEKTUBHBIM 0O€3 MPUBJICYECHHS TAKOTO YK MOJIX0/Ia CO CTOPOHBI 3aKa3YMKOB, TIPOSKTaH-
TOB ¥ MIPOU3BOJUTENEH TEX WM UHBIX M3emiid. C 9TON TOUKM 3pEHus! TOAXObI, 3asiBICHHbIE (DHp-
moit "PaiinTpancXonauar", Hayuno-umkeHepHbM 1ieHTpoM YK "PTX", OAO "HoB0O3bIOKOBCKHIA
MAaIIMHOCTPOUTENBHBIN 3aBOA" M pEaTM30BAHHbBIE B UX JIESITETBHOCTH, HAIIUTM TIOJIHOE COOTBETCTBUE
BCEM CTpaTervd MCCIEIOBAaHUM, MOHUMAEMON KaK IIEJIOCTHBIM KOMILUIEKC B3aMMOCOTIIACOBAHHBIX
JEUCTBHI JTs1 00ECTICUSHUs TEXHMYECKHUX XapakTepucTuk oopasiios [TCHK]I.
L]envto 0annoti cmamou SBISETCS METOJOIOTHYECKOE 0OOCHOBAHUE CTPATETHH B3aUMOCO-
TJIACOBAHMS TIPU OCYIIECTBICHHUH, C OJTHOM CTOPOHBI, PETJIAMEHTUPOBAHHO HEOOXOJMMBIX HCITHITa-
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HUM, a, C IPYTOH, — JKeJIaTeNIbHBIX JOTOTHUTEIBHBIX HccnenoBanuii 0obexToB [TCK]I.

AHaIM3 COCTOSTHMSI MPOBOAMMBIX HccienoBanmii. B crpanax CHI' cymectByer nenast cetb
CEPTU(UIIMPOBAHTHBIX LIEHTPOB, YIIOITHOMOYEHHBIX IPOBOANTH UCIIBITAHUS M UCCIIEIOBAHUS OOBEKOB
MCXK] [www.sovetgt.org/ed/upload-files/doc/Reestr20150206]. ITpu sroM u Ha 3Tane cepThdUKAIN
CaMUX 3THMX LIEHTPOB, ¥ HA JTale MPOBEJECHU NMU CBOEH OCHOBHOM JIESTEILHOCT OHU PYKOBOJICTBY-
I0TCS PAIOM HOPMATHUBHBIX JOKYMEHTOB [3-5]. OTO SIBISETCS MONOXKUTEIBHBIM MOMEHTOM, T.K. CIIO-
coOCTBYeT 00ECTICUEHHIO TTOTYYEHHSI B IOCTATOYHON CTETeHN OOBEKTUBHBIX JTAHHBIX TPU BO3MOXKHO-
CTU IIOBTOPSIEMOCTH B CITy4ac IPOBEACHUS TEX 7K€ AEHCTBUN APYTVIMU LICHTPAMU.

OrtzaenbHbIe acreKThbl TPAJAULMOHHON METOAOJIOTMH MCCIIEN0BaHNI ONMCaHBbI, UCIOJIb30Ba-
HBI U pa3BUTHI B psizie paboT [6-13]. OHu onuparoTcsi B OCHOBHOM Ha 0a30BbIE MPUHIHIIBI PACUETOB
Y U3MEPEHUI, 3aJI0’)KEHHBIE B HOPMATUBHBIX JTOKyMEHTaX [3-5]. OqHako B TaKOM TPAIULIMOHHOM
TMIO/IXO/I€ CYILIECTBYIOT HECKOJIBKO MOMEHTOB, TPEOYIOIIMX CBOETO pa3BUTHS. Bo-TiepBbIX, 3T0 cHo-
COOBI HarpyXEeHHUsI HUCIIBITyeMoro oObekTa. OHM perjaMeHTHPYEMBI, TaK CKa3aTh, "MHTErPAIbHO":
1o 001Iel BECOBOM Harpyske, Mo CKOPOCTHBIM XapaKTEPHCTUKAM, IO MAaKCUMAJIbHBIM JKCILTyaTa-
IIMOHHBIM HAPsDKEHUAM B JIEMEHTAaX KOHCTPYKLMHU U T.A. B CBSI3U ¢ 3TUM UM UCIIBITaHMS, KaK I1pa-
BUJIO, TIPOM3BOJIATCS B YCJIOBHSAX, MPEIUCHIBAEMBIX TPEOOBAaHUAMH, HO HA MUHHMAJIBHOM periia-
MEHTUPYEMOM YpOBHE. B0-BTOpPBIX, 3TO TpeOOBaHMsI K MPOYHOCTHBIM XapAKTEPUCTUKAM: OHH OIl-
PEIENSIOTCs, KaK MPaBUIIO, IO MAaKCUMaJIbHBIM SKCILTYaTallMOHHBIM HAIIPSDKEHUSAM B 2JIEMEHTAX
KOHCTPYKIIMU. B TO ke BpeMs JOCTaTOYHO YacTO UTHOpHUpYyeTcs oOluas KapTUHA HalpshKeHHO-
nepopmupoBanHoro cooctostust (HJIC) Bo Beelt nccnemyemMoil KOHCTpYKIMH. B-TpeTbrx, 3T0 BHJ
KOHEYHOro pe3ynbrara. OH TpaJHLHOHHO OTBEYAET HAa BOIPOC, COOMIOJEHBI UM HET NMPEAbsIBIIse-
Mble TpeOOBaHUSI MPH 3aJaAHHBIX YCIOBUSX UCIIBITAHUH, OHAKO HE HAIleIeH Ha OMpPEIeIeHNe YyB-
CTBUTEIIBHOCTU KOHTPOJIIMPYEMBIX XapaKTEPUCTUK K BApbUPOBAHUIO IIPOEKTHBIX, TEXHOIOTHYECKUX
WJIY DKCILTYaTallMOHHBIX XapaKTEPUCTHK.

Takum 00pa3om, TpagUIIMOHHAs METOIUKA HE MO3BOJISIET PACKPBITH BCE MOTEHIMAIbHBIC
BO3MO>KHOCTH TPOBOJIUMBIX CEPTU(HKAIMOHHBIX MCIBITAaHUH,  TpeOyeTcsl pa3BUTHE YCTOSIBIIINX-
Csl IOJIXO/I0B KO BCEMY KOMJIEKCY MCCIIEIOBAaHUH, OJICYIIECTBIIIEMBIX HA 3Talax OCBOGHHs M IO-
CTAQHOBKH Ha MPOM3BOJICTBO HOBBIX 0OPA3II0B MOIBHIKHOTO COCTABA JKEIE3HBIX IOPOT.

IIpeanaraemplii MOAX0 K NMPOBEIEHUI0 UCTILITAHUH 00bEKTOB MOJABHKHOIO COCTABA
JKeJIe3HbIX Jopor. Ha ocHoBe aHanmza ycrossieiicss npaktuku B3aumojeiicteus ML XKT "CE-
KO", rpynmer npexnpustuii ¢pupmsl "PaiinTpancXonmuur", HaydHO-UHKEHEpHOTO IieHTpa YK
"PTX", OAO "HOBO3BIOKOBCKMIA MAIIMHOCTPOUTENILHBINA 3aBOJ', HAYYHO-HCCIICIOBATEIBCKOTO
LIEHTpa KOMIIBIOTEPHOTO MOJEIMPOBAHUS MALIMHOCTPOUTENBHBIX KOHCTpYKImid "Tenszop" HTY
"XITIN" npemaraercss HOBBIM MOAXOJ K MPOBEICHUIO UCTIBITAHUN, UCCIEIOBAHUNA M COBEPIICHCT-
BOBaHUsI KOHCTPYKIMIA niepcrieKTHBHBIX 00beKToB [ICYK]I. OH COCTOHT 13 HECKOIBKUX YaCTeH.

Marematudeckast popman3aiys MoCcTaBIeHHOM 3aqaun 0a3upyeTcsi Ha pacpoCTPaHEeHUU
METOJIOJIOTHH OOOOIIIEHHOTO TTapaMEeTPUIECKoro MojenupoBanus [14] Ha wccienyeMblii OOBEKT,
SBJISIOLIAICS HE TOJBKO HCIBITYEMbIM KOHKPETHBIM H31ereM. [1o7] 00beKTOM B IIMPOKOM CMBIC-

i€ TIOHMMAETCs HAaOop (MHOKECTBO) 0OOOLIEHHBIX NTAPAMETPOB ), , OMMCHIBAIOLIMX U KOHCTPYK-

W0, Y YCJIOBHSI HATPY>KEHHUSI, © OCOOCHHOCTH TEXHOJIOTUH M3TOTOBJICHUS, CTPYKTYPY U CBOWCTBA
pacyeTHBIX W YMCIICHHBIX MOJEJIeH MCCIeTyeMbIX M3/ICIIHA, a TAKKe JIPYrue BapbUpyeMbIe BEITH-
YUHBI, CTPYKTYPBl U PaClpeAelieHus], KOTOPbIE B COBOKYIMHOCTH OJHO3HAYHO WACHTH(OUIMPYIOT
BCE THITHI MOJICTICH HCCIIEMyeMbIX OOBEKTOB. Takoi Momxos mpu (PUKCHUPOBAHHBIX OOOOIIECHHBIX
napameTpax SIBISETCS pean3aliel TPAAUIIMOHHOTO TTOIX0/a, B YaCTHOCTH, K TIPOBEICHHIO MCTIBITA-
auit 00bekToB [TCXK]I, OmHako MpUHIMITHATIBHBIM €10 MPEUMYIIIECTBOM SIBIIICTCS KaK pa3 BO3ZMOXK-
HOCTh BapbHPOBAHKS OJHOTO, HECKOJIBKHUX WII BCEX OOOOIIEHHBIX MapamMeTpoB. biaromapst atomy
HOBOMY Ka4eCTBY 00OECICUMBACTCS MOTEHITMATIBHAS BO3MOYKHOCTh OPraHU3allii MHOTOBapPUAHTHBIX
paCIIMpPEHHBIX UCCIIEIOBAHMIA, a C OMOPO Ha HUX, — OOOCHOBAaHME TeX HAOOPOB MApPaMETPOB, HA
KOTOPBIX JIOCTUTAETCSl YJIOBIETBOPEHUE BCEM TPETbSBISIEMBIM HOPMATUBHBIM TPEOOBAHMSIM, A TaK-
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K€ JIOMOIHUTEIbHBIM. VIMEHHO 3TO COCTaBIISIET OCHOBY KOHKYPEHTHOTO IPEHMYIIECTBa Ul pa3pa-
0OTYMKA HOBBIX MEPCTIEKTUBHBIX MU3/ICIHIA, IOCKOIBKY TIPH HAIMYMN YCTAHOBJICHHBIX OTPaHUYCHUIA
Ha KOHTPOJIMPYEMBIE UX XapaKTePUCTHKN BO3HUKAET BO3MOKHOCTh YJIOBIETBOPEHUS U APYTUM KpH-
TEPUSIM: SKOHOMIYHOCTb, TEXHOJIOTHIHOCTh, YHU(DHKAIHS, TPYJAOEMKOCTb H T.II.

Heo0xommmo 3aMeTuTh, UTO MpeaiaraeéMblil OIX0, TOMUMO BCETO MPOYero, ooagaeT Me-
TOZOJIOTUUECKON THOKOCTBIO, T.K. 00ECIIEUMBACT MOMOJTHEHNE MHOXKECTBA BapbUPYEMbIX 0000IIeH-
HBIX TapaMeTpoB (WM €0 YMEHBIIIEHHE) M3 COOOPAKEHUI 3HAYMMOCTH, BaKHOCTH WJIM YYBCTBH-
TENTFHOCTH 00BEKTA Ha MX BapbHpOBaHKE. B pe3ynbrare moaydaeM HHCTPYMEHT PEIISHUS HE TOIBKO
3a/1a4 aHaIM3a, HO ¥ CHHTE3a PallMOHATBHBIX TEXHUYECKUX perieHui. [Ipu 3Tom, 4T0 0cOOEHHO BaXK-
HO, 33/1auM CHHTE3a C MCIIOJIb30BaHKE 00OOIEHHOrO MapaMeTPHYECKOr0 MOJIETTMPOBAHUS €CTECT-
BEHHBIM 00pa30M pacIIMpSIOTCS Ha OMEPUPOBAHHUE C HEUETKUMU MHOXKECTBAMH CBOMCTB, XapakTe-
PHCTHK U TTapaMeTpoB. DTUM CaMbIM, B CBOIO OYEpeb, 00ECIIEUMBACTCS TOTYYEHUE PEILICHHs, YC-
TOMUYMBOTO K (IIYKTyallsiM, BapbUPOBAHUIO WM W3MEHEHHIO: CBOMCTB MaTepraoB, BEIMUMHBI Ha-
TPY30K, CKOPOCTHBIX PEKUMOB, MMPOCKTHBIX M TEXHOJIOTHUYECKHX MapaMeTpoB H T.II. A ye 3TO ra-
PAHTHPOBAHHO OOECIIEYMBACT BBIMOJHEHHE TPEOOBAHMI HE TOJHKO OIMBITHHIMH OOpa3liaMH HCIThI-
TYEMBIX M3IEIHIA, HO U BCEMU CEPUNHBIMU U3ACTHAMU, OTIIMYAIOLIMMHUCS KX/l IpYyr OT Apyra u
OT "3TaJIOHHOTO" M3JIEITHSI, & TAK)KE IKCILTYaTUPYEMBIX B Pa3HOOOPA3HBIX YCIIOBHSIX.

Takum 06pazom, UMeeM N0 CO CIETYIONIEeH TOCTaHOBKOM:

— TPOLIECCHI U COCTOSIHUSA, PEATM30BaHHbBIE B HCCIIETyEMOM OOBEKTE, OMMCHIBAIOTCS B OIle-

PaTOpPHOM BHIE:
L(p,u,f,t):O; (1)
3neck L — oriepatop cOOTBETCTBYIOWIEH 3a/@9H, P = {P|, Py,--rs Py} — MACCHB OGOOIICHHBIX

MapamMeTpoB, U — TEPEeMEHHbBIE, XapaKTePU3YIOIIME COCTOSHUE HCCIIETYyeMOro 00beKTa (Harpumep,
pacnpeseneHye nepeMelieHr W1 HapsDKEHH ), f — MaCCHUB BHEIIIHHUX HArPYy30K, a [ — BpeMsi;

— KOHTPOJIMPYEMBIE XapaKTEPUCTHKH h,(u)<[h],,k=12,.,N,; )
sneck {Ay, hy,...,hy } = H —maccus XapakTepuCTHK, HANPHME, JKBUBATICHTHBIE HANPSKEHNS,

a {[4],,[h),,...[h]y, } =[H] — maccus nomyckaembix xapakTepuCTHK (yCTaHABIMBAMOTCS

COOTBETCTBYIOILIMMH HOPMAMH );
— JIONIOJHUTENbHBIE KpuTepun | ; (p,H(u) > min (max), j =1,2,..., N It 3)

rne 1 j — HEKOTOpbIE BEMMYHHBI (Macca, CTOMMOCTb, TPYI0EMKOCTD H T.IL.).

3anada (1) — (2) sBrsieTcst CTaHIapTHOM 3a1a4eit uernbiranuil. 3amada (1)~(3) mocrasieHa B pac-
nmpeHHon Gopmyimposke. [lepBasi orpaHUYMBaETCSl aHATU30M, a BTOpast paclpOCTPAHSETCST Ha OITH-
muzarro. [Ipr 3TOM B&XKHO OTMETUTB, 9TO (DOPMYITMPOBKA TTOCIIETHEH YMECTHA Ha BCEX ATarax — OT
TpEIBAPHUTETHHBIX UCTIBITAHUIA JI0 ICCIICIOBAHHI B CIICIUATM3UPOBAHHBIX [IEHTPaxX (B JAHHOM CITy4ac
—UI1 KT "CEKO"). O0beKTOM CHHTE3a 10 COOTHOIIEHUSIM (3) MOTYT OBITh, KaK OTMEYAJIOCH BBIIIIE, HE
TOJIBKO XapaKTepPUCTHKHU U3JIEIHS, HO M BUJI, U PacIpe/IeieHUe MPUKIIaIbIBAEMON Harpy3ku. B yacTHo-
CTH, JUTS JUTMHHOOA3HBIX TUIaT(OPM, KOTOPBIE HMEIOT PsiJi OTJIMYUTEBHBIX CBOHCTB O CPAaBHEHHIO C
TPaMITMOHHBIMU TIAT(OPMaMU, STOT (HaKTOP SBISIETCS TIOCTATOYHO CYIIIECTBEHHBIM.

Jlanee B paboTe MOCTaHOBKA, peIliCHWE W aHATU3 pe3yipTatoB perreHus 3amaun (1)—(3)
TpaHc(hOPMUPYETCS ¢ TOUKH 3PEHHUST HE TOJBKO 00ECTICUeHHS TIPOYHOCTHBIX XapaKTePUCTHK IIIaT-
(dbopMbI, HO 1 00OCHOBAaHKME TAKOTO BHJIA €€ HArpY>KEHHs, KOTOPBIN SBIISIETCS OOJIee OMacHBIM, a,
3HAYUT, U TOJIOKUTCIIBHBIC PE3YJIbTAThI HCIIBITAHUN SIBJISIOTCS 60.]'[66 OCHHbIMU, T.K. JAKOT (IUI}I
CITydasi IPYrUX BUJIOB HATPYXKEHUST) PE3YJILTAT, PaOOTAOIIMIA B 3ariac.

IIpumep npoBenenusi ucciaeaoBanmii. Mmnoctpanust paboThl MPEIIOKEHHOTO MOAX0/1a
IPOU3BOJUTCS, KaK OTMEYATIOCH BBIIIE, HA IIPUMEPE XOIOBBIX MPOYHOCTHBIX M TUHAMUYECKUX HC-
NBITAaHWH BaroHa-1u1aT(opMbl JUIs KPYITHOTOHHAXKHBIX KOHTeHHepoB Moaemu 13-9975, moctpoen-
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Hbli Ha OAO "HOBO3BIOKOBCKHMIT MaIllMHOCTPOUTEITBHBIN 3aBo". 3a/1a4a UCIIBITAHUA — UCCTIEIO-
BaTh BEJIMYMHY U XapaKTep HANPSHKEHUH B OCHOBHBIX HECYIIMX DJIEMEHTAX BaroHa Mpu €ro JBU-
JKEHUM Ha Pa3IMUHBIX Y4acTKaxX MyTH (MHOTOKPATHOE MX BO3/ICHCTBHUE BbI3bIBAET SIBJICHUS, CBS-
3aHHBIE C YCTAJOCThIO METalJIa, YTO MPUBOJMUT K 3a-
POXKIICHHUIO Y HAKOIIEHUIO MTOBPEXKIECHUM, TIOSBICHUIO
TPELIMH) U MOKa3aTeNIi KauecTBa X0/[a BaroHa.
VcnbiTanuss npOBOAWINCE VIS MIPOBEPKU CO-
OTBETCTBHUSI BaroHa IapamMeTpam, 3HAYeHHUS] KOTOPBIX
pernaMeHTupoBanbl [4] B cooTBercTBUM ¢ "Meronu-
KOM MPOBEICHUS TMHAMUKO-IIPOYHOCTHBIX UCTIBITAHUI
rpy3oBoro BaroHa" u merogukon AJIBA.MIL 004 TIM "Meronuka cepTrQHUKAIMOHHBIX HCIIBITa-
Huii. OnpeneneHne KodpUIMeHTa ycTou-
YMBOCTHU KOJIECA OT CXOZA C PENIbCOB U KO- 0y ety 0=0

sduimieHTa yCTONUMBOCTH BaroHa OT .
onpokupBanus”, a Takke [5]. TexHude- M
CKHME XapaKTEPMCTUKU OIBITHOTO 00pasia =

BaroHa NpWBe/IeHBI B Ta0OM. 1, oOmmii BUY

Puc. 2. O6mmit BUj paMbI BaroHa-
mwiaTdopmer Momermm 13-9975

Ces 0-0
pamMsbl — Ha puc. 2. e ot2,
JIist 3arpy3kd BaroHa-IuiaT(h)OpMeI /D// —
710 TIOTHOF TPY30MO/ILEMHOCTH HCIIONB30- \ ji Q 7 hi
BAIKCH J[Ba KOHTEHHEpPa-CyXorpy3a THIIO- - L ﬂj -
e e

pasmepa 1CC (rpyxeHble ECKOM) MaccaMU
o 5400 xr u ABa KOHTEUHEPA-IIMCTEPHBI
tuna 22T6, mogemu T-11-25H-02 (rpyxke-

HbIE BOJIOH) Maccamu 1o 29400 kr. s AR p
uc. 3. Cxema

JIns OpoBeJeHKs XOJOBBIX HCIbI- :g sz OzE @"704 R
TaHHH TEH30PE3UCTOPAMH 06OPYIOBAUCH 5 7 9@07 TEH30pC3H-
ABC TCJICI)KKHU, KOTOPBIC OBUIH HOoJKaTaHbI w ok s CTOPOB Ha
MOJ] BaroH TaK, 4YTOOBI 0OOpPYIOBaHHBIC 02 01 03 04 TEEKKY
CTOPOHBI OOKOBBIX PaM TelIekKeK HaXomu- [~ " [
JINCh CO CTOPOHKI aBTOCHENoK. Ha mksop- g uuuuuu $ """"" :\V 'LOS 06%08 o7

HEBOM Oake pambl BaroHa Haj 000pyao-

BAaHHOM TENEKKOW ObLIM YCTAHOBIIEHBI JATUMKH BEPTUKAIBHBIX M TOPU3OHTAIBHBIX YCKOPEHUIL.
TapupoBka OOKOBBIX CHII U KOA((HUIIMEHTOB BEPTUKATBLHON AMHAMHKHU MPOBOIMIIACH TIEPE TPO-
BeZicHneM ucnbiTanuid B T. ['omene Ha Tteppuropuun noiurona UL KT "CEKO" benl ' YT. Cxema
PACKJICHKH TEH30pPE3UCTOPOB Ha paMe BaroHa-IiaTopMbl mpecrapieHa Ha puc. 3. Cxemsl pac-
CTaHOBKH TEH30PE3UCTOPOB Ha OOKOBBIX paMax TEJISKEK MPHUBEICHBI HA pUC. 4. ONBITHBIN MOE3T
ObUT chOPMHUPOBAH U3 JIBYX JIOKOMOTHBOB, BaroHAa-1a00pPaTOPHX M OIBITHOIO 00pasiia B MOPOXK-
HEM, a 3aTeM B TPYKEHOM cocTosiHUsX. Cxema (opMUpPOBaHKS OIBITHOTO IMO€37a MpUBEICHA Ha
puc. 5. X0J0Bble JUHAMUYECKUE U XOJIOBbIE IPOYHOCTHBIE UCIIBITAHUS ITPOBOAWIIMCH B MEPHOJ C
02.06.14 r. o 14.06.14 r. Ha arrecTtoBaHHBIX yyacTkax nmytd Kpynesumsna — JIemtynsl, Kpyses-
mm3Ha — [lapadbsHoB BopomaeBckoii muctanimu myti benopycckoit xene3HoH Toporu. Peximbl
JIBIDKECHHS TT0€371a TIPY MCTIBITAHMSIX : Ha TIpsiMOM ydacTke myTd — 40, 60, 80,100, 120 xvm/4; Ha KpUBOA
R330 co ckopoctsimu 5, 10, 20, 40, 60, 75 km/g; Ha kprBoit R615 co ckopoctsimu 40, 60, 80, 100, 105
KM/4; Ha CTpesIouHOM riepeBoie Mapku 1/11 co ckopoctsimu 10, 20, 30, 40 km/4.

THII-60 |—| Baron-mnardopma Ne00000006 |—| Baron-naboparopus Ne014 72000 H THII-60

Puc. 4. Cxema opMupoBaHHUS OIBITHOTO TIOE3/a

Peructpaimst m3MepsieMbIX MPOIIECCOB COTTIACHO METOIMKAM MPOM3BOMIACH HA TIPSMBIX U
KPUBBIX YJacTKax IyTH BO BCEM IMPOEKTHOM JMAIa3oHe JIOMYCKAEMBbIX SKCILTyaTalMOHHBIX CKOPOCTEN
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BIUIOTH JIO KOHCTPYKIIMOHHOM cKopocTH. Ha kaxaoM pexxrme IBIKEHUS perucTpaliysi IpoLeccoB MpH
XOJIOBBIX JUHAMUYECKHX HCTTBITAHUSX OCYIIECTBILSUIACH MPU 3ae3]1e B 00€ CTOPOHEL.

11 111

| |

N

Loy | ' 3 n
1 | T4
b 0 B o /\ IV Tie Vi /
[ s i ‘ v |
1 m mw ¥ ¥
IHmapsienun Gais Kpeditouny Gaies Bionanail Gacwa Bowonan Gaiga bakosan Gnisa bmae Bk
Ceagnne |-1 1111 Ceneyme 1-21 LCeaenne V-V L emmne VIV
E TR X i [0 e S L0 Qv R 1

Censnae al-ii. 1l
P OCADOs DD ‘}

ol

b

]

o]

TI.T2

Puc. 5. Cxema HakJIeHK# TEH30pE3UCTOPOB HA paMy BaroHa-11aThopMbl

Obochoeanue cxemvl Hazpy-
orcenus.  JImst 0OOCHOBaHHMSI BBIOOpA
CXEMBI Harpy>KeHus BaroHa-
wiathopmbl (B JAHHOM Cliydae pac-
CMaTpuBaeMOil  Kak  OOOOIIEHHBIN
BapbUPYEMbI TMapaMeTp) ObLIM II0-
CTPOCHBI SMIOPBI U3TUOAIOIINX MOMEH-
TOB, JEHCTBYIOIMX HA paMy IpH €€
paBHOMEpHOM  HarpyxeHuun  40-
kahyroBeIMH U 20-TU(YTOBEIMA KOH-
TeitHepamu (puc. 6, 7). Cnenyer otme-
TUTh, YTO OOIIEHPHHATHIE CXEMBbI 3a-
TPY)KEHUS] UTMHHOOA3HBIX IUIAaThOpM
HEJIOCTATOYHO TMOJHO YYUTHIBAIOT OCO-
OCHHOCTH TIOBENICHUSI UX B TIpoIEcce
aKcruTyaTanuu. J{is mpoBepku paborto-
CIIOCOOHOCTH  BBIOPaHHOH KOHCTPYK-
TUBHOW CXE€MbI IUIaTOPMBI C TOUKU
3peHHs1 BOCHIPHATHS U TIEpesadd Ipo-
JOJIBHBIX HArpy30K B 3KCIUTyaTaluu
HEOOXOMMO  YZIENIUTh  TMPUCTAIIBHOE

| 40" 34,75m |

40° 34,75m

* 34,75 me

f

34,75 me *

o

OHa MepexodHns

— || {150kH"m,

- J0Ha CMLIKOBKY PacKoGa

103cH"m

148kH"m

A4 eH"m

SuHW 136kH"m
o 268iH M
* 302xH*m

Puc. 6. Dmropa u3rubaromx MOMEHTOB M40 TIPY 3arpy3Ke
pamel Tmatdopmel 1ByMs 40-kadyyTOBEIMI KOHTEHHEpaAMI

200 17.5m 20° 17 5m 20° 17.5m 20" 17.5m
* *35,0 mec L i H 35,0 mc?
[ - a0 a8 a
ol : o
‘30Ha nepexodKoo ceyeHuUn . 3oHa cmeikoeku packoca
! 1!156 \
I 1654 kfi*w T
AL lleos o il
L7 48TkH i 640 kH'M L—
o d5uHm

225kHm’

" BrH*m

Puc. 7. Omopa u3ru0aromx MOMEHTOB Mo TIPH 3arpy3Ke
pambl IIaThopMbI 9eThIPEMST 20-TH(YTOBBIMI KOHTEHHEpaMIX

BHUMAHHE 3JIEMEHTAaM KOHCTPYKLIMH, B KOTOPBIX MMEIOTCS 3HAYUTEIIbHBIE N3MEHEHHUS JKECTKOCTEN,
W3MEHEHUS yIJIa JISWCTBUS CHIIBI M 3HAUUTENBHBIN 00beM CBapHBIX COSMHEHUN. B cBs3M ¢ 3THM
ObuIa pazpaboTaHa cxeMa 3arpyKeHus! JUTMHHOOA3HOTO BaroHa-TuIaT(hopMbl, YUUTHIBAIOIIAs OCOOCH-
HOCTH €r0 KOHCTPYKIIVH, BOCHIPUATHS U NIepeiaul Harpy30K MpH SKCILTyaTalyu (CM. pHC. 5), a Takke
OITBIT paboT [4, 5], HO JMIIIEHHAsT HEZIOCTATKOB TPAIUIIMOHHBIX CXEM HArpyKEHHUM, 00eCTIeUnBAOIIAsT
npoBezieHre (POPCHPOBAHHBIX UCTIBITAHHUI U HE MPEBBIIIAIONIAS TPY30II0IBEMHOCTH BaroHa.
PaspaOoraHHasi cxeMa UMeeT psiji IPEUMYILECTB TMepe]l CTAHAAPTHBIMU CXEMaMH C PaBHO-
MEpHOH 3arpy3Koi KOHTeHHepaMH: MaKCUMAJIbHBIN M3THOAIOIINI MOMEHT B CpetHel yacTu OOKO-
BbIX OQJOK pambl BaroHa-TIaTGOPMBI W BO3MOXKHBIX BapuaHTOB 3arpy3ku (20-tu- u 40-
kadyroBeiMu KoHTeHHepamn): 1871 kH-m npotus 1156 kH-m u 1148 kH-M cooTBeTCTBEHHO; 30Ha
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CTBIKOBKM packoca ¢ OOKOBOW OajkoW HarpykeHa OOJBIIMM HW3rHOAOIUM MOMEHTOM
(753+1003 kH-M) no cpaBHeHuto co cxemoit 3arpy3ku 2x40° (2+136 kH-M) u co cxemoii 3arpy3ku
4x20" (447+640 xH-m); 30HBI TIEPEXOHOTO CEYEHUs] OOKOBOM OAJKM Harpy>Ke€Hbl M3THOAIOITM
MoMeHTOM (198261 kH'M u 947+1027 kH-M) He MeHee ueM mipu cxeme 2x40° (302+268 kH'Mm u
103+150 kH-™m), a tarke 4x20" (6+45 kH-M u 606+645 kH-M); cxema He TpeBBIITIAET TPY30I10Th-
€MHOCTH BaroHa-1iaT(opMsl.

MeHpmii M3rudaroIii MOMEHT B
IIKBOPHEBOM Y371 M KOHCOJIBHOM YacTH U, KaK
CIICJICTBHC, MEHBIIMI YPOBEHb HAIPsHKCHUI e
TMIPE/ICTABIISCT MEHBILIMI HUHTEPEC NIPU TPOBE- o
JIEHHMU XOJIOBBIX HCIIBITAHMH, TIOCKONBKY YKa-
3aHHBIC DJIEMEHTHI WMEIOT THIIOBYIO KOHCT- :
PYKLIMIO, JOCTaTOYHYIO KECTKOCTh U OTCYTCT-
BUC 30H 3HAYUTEIGHBIX KOHIICHTpAlMii Ha-

200 54m | 200 294m | 200 294m | 200 54m

*34_ & mc ‘ A.T‘ 348 mc‘1

a6 a

—

<
- 30Ha cmiikoaKy packoca

MIPSHKEHUIA Y U3MEHEHUM YITIOB JICUCTBUSI CH- —
a1, Kpome toro, HIIC koHcomu GbuIo OrieHe-
HO BO BPEMsl [POBEJICHHS CTATHUECKUX HCITbl- L C- 8. DIIopa H3rHOatomiX MOMEHTOB Miraopc: TIPH

3arpyske pambl iaT(opmbl 9eTeIpbMs 20-TH(hYTOBEIMU

Tannid. Pa3paboTaHHas cxema peam3yercs N
KOHTeHHepamu o cxeme 5,4+2x29.4+5.4

CIeyromuM oopazoM (puc. 8): B CpEITHIOI
YacTh BaroHa-IuIaTopMbl YCTaHOBIEHBI JiBa 20-TH(YTOBBIX KOHTEHHEpa-1MCTEPHBI C BOIOW Maccoi
294 1, a Ha KOHCOMSIX — J1Ba 20-TU(YTOBBIX KOHTEHHEPA ¢ MeckoM Maccoit 5,4 T. B xoze ncmbrranmii
ObUTH WCIOJNb30BAHbBI

CpENCTBa M3MEPEHHH, Tabnuya 2
3aHEeCCHHBIC B Ta0M. 2. CpelcTBa H3MEpEHHI

Taxkum oOpa- Haunmenosanue onpenensemoii | HanmeHnoBanue, Mapka u HOMep (3aBOJICKOM
30M, pErucrpamus Hu XapaKTEePUCTHKH (TIapameTpa) WJTH MTHBEHTAPHBIN) CPEJICTBA N3MEPEHHUS
00paboTka  Hamps- Bemmavma HanpspkeHnii B 005- | Ycwmrens namepurenbHbii MGCplus RU ¢
JKEHHOI'O COCTOSIHIS €KTe WCTIBITAHIH TEH30PE3UCTOPAMH
" JMHAMMYECKUX Temmeparypa  OKpyXaromei TGRMOMCW METEOPOIOTUUECKHUI CTEKIISTH-
MapaMeTpoB  MpOH3- cpenpl Hb1i THI TM-6, (-30°C - +50°C)
BOMIUIACH HA H3Me- MaccoBble noka3areny BaroHa | Becbl BArOHHbIE TEH30METPUYECKHUE

[TYJIbCAP BTb-2/1b

pHUTETEHOM KOM-
mwiekce  MGCplus.
[pu 0OpaboTKe pe3ysIbTaTOB UCIIBITAHUH JUISl TPYKEHOTO M IMOPOKHEr0 BaroHOB ObLiIa MpOU3Be;Ie-
Ha WACHTH(UKAMS ¥ CHCTEMATH3als 3apEeriCTPUPOBAHHBIX TapaMeTPOB B 3aBUCUMOCTH OT Xa-
paKTepa IyTH 1 PeKMMOB JIBHXKEHHS OITBITHOTO MO€3/1a, OLIEHEHA UX JIOCTOBEPHOCTb.

KoadurmenT ycToifunBoCTH KOjleca OT CX0/a C PENbCOB B MPSMBIX M KPHBBIX YJacTKax
MyTH COTJIACHO [3] ompenenstor no hopmyrie

2b—-a 2b—a a b-a
ani (2)_[(3(2)_,_](3”2 +q72+pr
_fgB-p ( l) [ ( )l [ [
Ye 1+ uegP 2b—a a 2b—a b-a
1 H 1 HH 2 1 r
Moawi| — TRa T TR e

3neck 3 — yron HakiIoHa 0GpasyrolIel rpeOHs KOJleca K TOPU3OHTATLHOM OcH; L — Koo duimenT

TPEHHs [IOBEPXHOCTHU KOJIEC TI0 PEJIbeaM, MpUHUMaeTcs pasubiM 0,25; O — BepTUKabHas CTaTH-

axi
YeCKas Harpy3ka Ha LHCfIKy OCH KOJIECHOH napel IIpu JaHHOM pPEXHUME 3arpy3Kd BaroHa, T,
{ — chJia TSHKECTH MacChl HEMOAPECCOPEHHBIX IIaCTeI‘/'I, MPUXOOAINXCA Ha KOJICCHYIO I1apy, T,

2b — paccrosHEE MEXIY CEPENMHAMM IIEEK OCH KOJIECHOM Taphl (Ul TUMOBBIX KOJIECHBIX Map —
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2,036 M); a,,a, — pacCTOAHMS OT TOYEK KOHTAKTA KOJIEC C PEIbCAMH JO CEPEIMHBI COOTBETCT-

ByIOIMX (Haberarolei 1 HeHaberaroIeil) meek 0CH KOJIECHOM Maphl (1S TUITOBBIX KOJIECHBIX Map
¥ TUTIOBOTO BEPXHErO CTPOEHHs IyTH NMPUHMMatoTcs cooTserctBeHHo 0,250 u 0,210 m); [ — pac-
CTOSIHHE MEKIY TOYKAMHU KOHTAaKTa KOJIEC KOJIECHOM Maphbl C pelbcaMu (U1l TUIIOBBIX KOJIECHBIX
nap npuauMaetcs 1,58 m); » — pamuyc kpyra katanus kosneca (st kosec mo 'OCT 9036 npunm-

H HH o
maercst 0,45 m); K, K, — xod(duupeHT BepTUKAIbHOM AMHAMUKE COOTBETCTBEHHO Ha Habe-

H J n HH J n
raforieM 1 HenaGeratomeMm koiece K; = K; wm K, K" = K; wm K, (onpenenser-
Cd UCXOJA U3 pE3YJIbTAaTOB HCHBITaHHﬁ), SHAYCHUS TPUHUMAIOTCA TTOJIOKUTCIIBHBIMU B CJIy4ac
o0esrpysku konec; H — TOPH3OHTaIIbHAs OokoBas pamHas cuiia, H. Onpenenenne koddduimeHra

YCTOWYMBOCTH BaroHa OT OMPOKHUIBIBAHUS [PH JIBIYKEHHMH 110 KPUBBIM YUaCTKaM IIyTH OpPEIeNsi-
— (K™ p " p noprp
ercst o popmyne K |, =(Ky —KJ +2) /(K5 +KJ), e Ky, K — makcnmanbhbie 3Hate-

HUST KOO(PPUITMEHTOB BEPTUKATLHON TUHAMUKH (TIEPETPY3KH U PA3TPY3KH) HATPY)KEHHOW U 00€3-
IPY’KEHHOI OOKOBOM paMbl TENIEKKH BarOHa COOTBETCTBEHHO.

MakcumaibHble 3HaueHHs K03()(HUIIMEHTOB BEPTUKAIGHOM TMHAMUKI M PaMHBIX CHII OTIpe-
JIETSUTHCH C JIOBEPUTEIbHON BeposTHOCTHIO 0,999, a MUHMMAaITbHBIE 3HaYeHUsT KO3(h(UIMEHTOB 3aria-
ca YCTOWYMBOCTH OT OMPOKHUJIBIBAHKS — C JIOBEPUTEIBLHOI BeposiTHOCTHIO He Oorniee 0,001. Bee momy-
YeHHBIE MTOKA3aTeNN ObUI CUCTEMATU3HPOBAHbI B 3aBUCUMOCTH OT CKOPOCTH U YCJIOBHH JIBIDKEHUS
BaroHa. [IpriMepbl MOMy4eHHBIX OCHMIIOrPAMM HCCIIEMYEMBIX MPOLIECCOB MPUBEACHBI Ha puc. 9, 10.
I'padykyt CHITOBBIX XapaKTEPUCTHUK, TTOTYYEHHBIX TIPU OMPEIETICHUH CTaTHYECKUX POrHO0B peccop-
HOT'0 MOJIBEIINBaHUS U KO3((UIIMEHTOB TPEHHS PECCOPHBIX KOMILJIEKTOB, ITPUBECHBI Ha pHc. 11.

HR1 HR4

kN
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i bta L
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il il A bl L LA L
: E [T AR KR

ik

b b o L b Lo Lo L L L by L L bbbt L L L L L L

5000 10000 15000 20000 25000 30000 35000 40000 45000 50000 55000 60000 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000 55000 60000
Point index Point index

Puc. 9. Ocumnnorpamma nporecca HR1 mpu agu- Puc. 10 .Ocummnorpamma npotiecca HR4 npu nproke-
YKEHUH TIOPOYKHETO BaroHa 110 TPSIMOMY YYacTKy HUM TIOPOYKHET0 BAaroHa I1o TMPSIMOMY YYacTKY ITyTH CO

ITyTH CO CKOPOCTBIO 60 KM/4 CKOpOCTBIO 60 KM/9

45000 8000
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Puc. 11. I'padyiku CHITOBBIX XapaKTEPUCTHK IPH ONPEACICHUH CTAaTUUECKOro MPOruoa u
KO3(UIIUEHTA TPSHUS PECCOPHOTO TIO/IBSIIIMBAHUS

OueHka pe3yIbTaToB UCHILITAHUMA. /{111 OLIEHKH Pe3y/IbTaTOB XOMOBBIX TUHAMUYECKUX MC-
NBITAHUI MaKCUMAJTbHBIE 3HAYEHUS] TMHAMUYECKUX U TIPOYHOCTHBIX MTOKAa3aTeNel BaroHa-1aropMel
moner 13-9975 B OpoKHEM U TPY:KEHOM COCTOSHUH CBEJICHBI B TaONHITHI ¥ 00paboTaHbl (puc. 12—
15). Tlocne 00paGOTKM pe3yJIBTATOB TPOBEICHHBIX XOJOBBIX HCIBITAHWN OBLTM TTOTYYEHBI MaKCH-
MaJIbHbIE 3HAYEHHUsI HOPMHUPYEMBIX TIOKa3aTesei ¥ CpaBHEHBI C JIOIMYCKaeMbIMM COITIacHO [3-5].

B nopoxuzeM coctosHuM: K ysosa =0,47 (B mpsiMoii nipu ckopoctr 120 kM/4), 4TO HE

74 Mexanixa ma mawunobyoyeanns, 2015, No 1



Tpancnopmue mawunobOyOVeants

IPEBBIIAET JOIYCKAEMBIH [Kog xy506a] = 0,47; Kog neos = 0,89 (B mpsimoii mpu ckopoctu 120 km/4),
910 MeHBIIE Kogueos] =0,9; Siysosa sepm.=0,56 (B mpsimoli mpu ckopoctd 120 kM/9) < [Ziys06a
sepm] = 0,75; Z506a 20pus-=0,29 (B ipsimoii ipu ckopocTH 120 kM/Y) < [Ze506a 20pus] = 0,55.
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Puc. 12. Pe3ynbrarhl HcnbITaHuii BaroHa-matgopmel Mozenu 13-9975 B mopoxHeM peximMe
(TMHAMUYeCKUe TTOKa3aTelN) Ha y9acTKax IMyTH:
a— kpuBas R330; 6 — kpuBas R615; B — ctpenka 1/11; T — npsimast

3 3,5
2,5 e 3 -'\I‘\
Z 2 @ 2,5
2 &Yt_\ e e
=)
1,5
2 +—> 1,5
o3
1
I ——
o o | =M .

3HaueHHe

10 20 40 60 75 40 60 80 100 105
CKOpPOCTh, KM/ CKOpOCTbh, KM/4
a 0
2.5 2.5
2 O 2
. B \'-\.\ ©
E \. E 1.5
= Z
:% 1 (’E 1
= 0
o &==$_—P‘4 0.5 ?A: > <
S m—— | o e
10 20 30 40 40 60 80 100 120
CKOpPOCTB, KM/9 CKOpOCTh, KM/9
B r
—4—gKy30Ba BepT ~——gKy30Ba ropus -#—KBkysosa =—=KsB Heol Knr ——Kyc Kyo

Puc. 13. Pe3ynbrars! ucnbiTanuii Barona-mardopmsl moaenu 13-9975 B rpyxkeHoM pesxxume (Iu-
HAMUYECKHUE MMOKA3aTeNn) Ha y4acTKaxX MyTH:
a—xkpuBas R330; 6 — kpuBast R615; B — ctpenka 1/11; T — npsmast

B epyaicenom cocmosmuu: Kog s0a = 0,50 (B kpuBoit R330 npu ckopoctu 75 km/4), He 1ipe-
BBIIIACT [Kos ig506a] = 0,50; Kogreos = = 0,80 (B kpuBoit R330 npu ckopoctr 75 kM/4) < [Kos neos]= =0,85;
Zias06a spm= 0,65 (B TIpsIMO TIpH ckopocTH 120 kM/4), 9TO HE IPEBBIACT [Zymo00spm] = 0,65; B Kpu-
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Puc. 14. 3nadyenus HarpsHKEHUH B HCCIEAYEMBIX TOUKaX BaroHa-
mwiaTdopmer Mozer 13-9975 B mopoxHeM pexrMe (TIPOIHOCTHEIE

MOKa3aTeNN) Ha Pa3HbIX yYacTKax myTu: a — kpusas R330; 6 — kpusast
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R615; B—ctpenka 1/11; T — npsimast; 1-14 — HOMepa aTYNKOB

615 M npu IBMKEHUH C MAaKCUMAIBHOM ckopocThio 105 KkM/4; BHYTpb

330 M nipu IBM>KEHUH CO CKOPOCTHIO 10 KM/4.
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Pesynbrartel mo MakcUMab-
HBIM JIMHAMUYECKHM HATPSDKESHUSM
IPU XOJIOBBIX NMPOYHOCTHBIX UCIIBITA-
HMSIX TpUBeeHBI B Tabm. 4. U3 tabm.
4 BUJTHO, YTO MaKCHMaJIbHbIE 3Haye-
HUS JMHAMUYECKUX HaNpsDKeHUH B
3NIEMEHTaX paMbl BaroHa-1aTGopMbl
B TIOPOKHEM PEXKUME HE MPEBBIIIAIOT
18,4MIla, B rpyx’eHOM peKUME —
30,0 MIla, a MakcCUMaJIbHBIE CTaTH-
YEeCKHe HampshKeHHs He MPEBBIIIAIOT
108,2 MIla B mopoxHEM peXUME U
210,0 MIla — B rpy>keHOM.

AHamM3 TPOYHOCTH KOHCT-
PYKIMU Pa3IMYHBIX CXEM IOTPY3KH
JUTMHHOOA3HOW TIIaT()OpMbI  TTO3BO-
JIWJT BBISIBUTH HanOoJiee HeOaronpu-
SATHbIE C TYKU 3pEHUS M3THOAIOLUX
MOMEHTOB M HANpSHKEHUH 30HBL
[IpruMeHnTENBHO K paccMaTpuBaeMOn
JUTMHHOOA3HOU TuIaThopMe Hanbosee
OTACHBIMU 30HAMH SIBIISIOTCS CpE-
HSISl U KOHCOJIbHAsI YacTU B 30HE Tie-
PEMEHHOro cedeHHs: OOKOBBIX OasoK.
PacuerHble 3HaueHUS TUHAMHYECKUX
HAIPSHKEHUN B UCCIIEAYEMBIX TOYKAX
BaroHa-taropmer Mozenmu 13-9975
B TPY)KEHOM PEXKUME ISl CXEMBI 3a-
rpy3ku 1ByMs 40-kadyTOBBIMA KOH-
teitnepamu (34,75 T 34,75 1) nipen-
CTaBJICHBI Ha puC. 16.

Pesynmprarel pacuera amrum-
Ty/Abl HANpSHKEHUH YCIIOBHOTO CHM-
METPUYHOIO LMKJIA JUIS ABYX HauOO-
Jiee HeOIaronpHUATHBIX CXEM 3arpy3Kd
(20-TrchyTOBBIMU KOHTEHHEepaMu
54129412941541) un 40-
kadyToBbIMU KOHTelHepamu (34,75 T—
34,75 T)) mpuBeneHsl B TaOm. S, 6.
[IpuBeneHHyI0 aMIUTUTYIy ITUHAMH-
YECKOTO HAalpsDKeHUs], SKBUBAJIEHT-
HYIO TI0 MOBPEXIAOIIEMY JIEHCTBUIO
pacnpesieNieHuI0 aMILTUTY]T HarpsbKe-
HUIA 32 paCUETHBIN CPOK CITYKOBI KOH-
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Puc. 15. 3HaueHns HANPsDKESHIMIA B UICCIIETYEMBIX TOUKaX BaroHa-
riatopmbl Mozieru 13-9975 B rpyrkeHOM pexrMe (IPOYHOCTHBIC
TIOKa3aTely) Ha Pa3HbIX y4acTKax myTu: a— Kpusast R330; 6 — kpu-
Bast R615; B—cpenka 1/11; r—npsivast; 1-14 — HoMepa JaT4rKOB
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Puc. 16. 3nadeHns HATPSHKEHUH B UCCIIETyEMBIX TOUKAX BaroHa-
mwiatdopmer Moaenw 13-9975 B rpykeHOM peXKUME 10 CXEME 3a-

rpy3ku 2x40" (34,751—34,75T) Ha pa3HbIX y4acTKax MyTH:
a—kpuas R330; 6 — kpuBas R615; B — crpenka 1/11;

r —npsmast; 1-14 — HoMepa TaTIuKOB

PUYHOTO IIUKJIA O, , cocTapisier — 23,55 Ml1a.

78

BpeMsl JICHCTBUSl JMHAMHYECKUX
HAarpy30K 3a PAaCyeTHBI CPOK
ciyx0bl, ¢ (L = 126 kM — IpoeKT-
HBI CPEMHECYTOYHBIA Ipober
rpyXkeHoro Barona, V'=224wm/c
—TIPOCKTHAsT CPEeNHsS TEeXHUYeE-
CKasi CKOPOCTb JBMKEHHsI BaroHa
(11 BaroHOB C KOHCTPYKITHOH-
HOM ckopoctero 120 kw/a); 1), =
32 roza — MPOEKTHBIN CPOK CITyXK-
661 KoHCTpYKLMK; f,=2,16 T —
a¢deKTUBHAS YacToTa Mporecca
N3MCHCHUS OUHAMHWYCCKUX Ha-
TPY30K, OIpEIeNieHHass M0 pe-
3y/bTaTaM cOpachIBaHMs BaroHa ¢
KIMHBEB;, [V, 0=107 LUKJIOB — Oa-
30BO€ YHCIIO IMKJIOB JUHAMHYe-

ckux  Hanpskenmii; K i

CpeHss oM MPOTSHKEHHOCTU
XapaKTepHbIX YYacTKOB IYTH B
o0lIeil JUIMHE >KeNe3HbIX JI0por

(K,,;= 0,75 nns npsmbIx yuact-

KOB, qu2= 0,23 1 KpUBBIX

yuactkos, K, = 0,02 qs crpe-
JIOYHBIX TIEPEBOJIOB); P,; — noms

BPEMEHM, MPUXOIAIIAAC Ha JKC-
IUTyaTali0 B (-TOM JHAalla3oHe
CKOPOCTEH, BEJIMYUHBI Pw. UL

Pa3IMYHBIX TUIIOB OIBHKHOIO
COCTaBa TPHHUMAIOT  COTIIACHO
[4]; K,; — npumstoe uncno ua-

TIa30HOB CKOPOCTeH; (3,;, — YPO-

BEHb aMIUIUTYIbl JTUHAMHYECKHX
HAMPSDKCHUH; P _. — BEPOSTHOCTD

TTIOABJICHUA aMHJ]I/ITyl[ C ypOBHeM
O, B I-TOM JIMaria3oHe CKOpOo-

CTCH NBIDKEHMS BaroHa, Ko —
NPUHATOE YHCIO DPaspsioB aM-
TUTATY] HANPSKEHUI.

Takum oOpasom, Makcu-
MajibHOE 3HA4YE€HHE AMIUTUTY/IbI
HAIPSHKEHUHA YCIIOBHOTO CUMMET-

DKCIIEpUMEHTATLHBIM METOIOM ObLTa TIPOBEJICHA TPEXKpaTHasi TIPOBEpPKa PabOTOCIIOCO0-
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HOCTU MEXaHHM3Ma ITOBOPOTa aBTOCLENKHU U CIETUIIEMOCTH HCTIBITYEMOT0 BaroHa B KPUBBIX Ha CKO-
POCTH JIBIKEHHST 5—8 KM/4, UCXOJISl M3 KOTOPOM, ObLT CENaH BBIBOJ] O TOM, UYTO YCTPOUCTBO pabo-
TaeT HopMasbHO. [I0BOPOT aBTOCIENTKM U MEXAaHUUECKOE COSTMHEHHE aBTOCHETIOK ObUIO BBINOJHE-
HO B kpuBoil R=330 m. Koapuument ornocutensHoro tpenust coorBercreyer ['OCT 9246: B
rpyskeHom cocrosiauu 0,087, nomyckaemoe [0,08-0,12]; B mopoxknem cocrosiauu 0,11, momyckae-
moe [0,10-0,16]. MakciuManbHBINA yrojl MOBOPOTa HAJIPECCOPHOM OaKM OTHOCHUTENHEHO OOKOBOM
paMbl TEJISKKH BaroHa ObLT TIOJTydeH MPUCKOpocTH ABrbkeHHs 100 KM/9 Tpy»KEHOro COCTaBa B KpH-
Boi R 615 u cocrasui 0,920°.

Tabnuya 3
KoaddurmenT 3amaca ycTOWIMBOCTH OT ONPOKHIBIBAHKS
Ilo- Hapyxy kpuBoii (R=615 m) v=105km/a | Brytps kpuBoit (R=330 m) v=10xm/a
Kaza- Pexum
TeIb TIOPOYKHUIA TPY’KEHBIN TIOPOYKHUIA TPY>KEHBIN
Ky | 130 ([K,]=1.3,[3]) 1,65 ([K.oJ=1.3, [3]) 1,33 ([Ko]=1,2,[3]) | 2,56 ([K\o]=1.2, [3])

Tabnuya 4 Tabnuya 5
MakcuMaTbHbIE HANPSDKESHHUS B DIIEMEHTax AMIUTUTY/IBI HATPSDKCHUN YCIIOBHOTO
pamel BaroHa-atdopmel (MI1a) CUMMETPHYIHOTO IHKJIA G, , (MI1a) ms
Y — JIBYX HEOJIaronmprsTHBIX
Cratu- PEKUMOB 3arpy3Ku
HBIC TUHAMM-
yeckue | Hopma-
s HECKME Ha- | o e DneMeHT Toukal Guyo | OCano
OneMeHT E IIPSDKEHMSA P XpebroBas Oanka | 1 2,68 | 434
S [To- [ Tpy- |2 ™% | [Xpebrosas 6 2 | 346 | 5.5
orBeca| HuUE peoTOBas bajika 2 >
pOxK- | 3KE- py3a XpeOToBas Gainka.
HUH | HBIA Cousterenve ¢ 3 | 680 | 680
XpebToBas Oanka 1 32 5,0 4,6 210 PacKocoM
XpebToBas Oanka 2 3,7 7,5 -10,2 210 Packoc 4 9,60 5,85
CquIveHe}n/Ie Xpeo- 3 100 | 150 | 27.5 210 Bokopas OGaika.
TOBOH 1 pacKoca Counenenue ¢ 5 2,56 1,56
Packoc 4 184 | 150 | -20 210 packocoM
Counenenue 60- Bokosas Ganka 6 488 | 345
KOBOW OaJKul 1 5 3,5 10,0 58 210 Boxkosas 6anka 7 | 21,56 | 18,97
packoca BokoBas Oanka 8 7,33 6,45
Boxkosas 6aJIKa 6 2,0 8,2 62,9 190 HonepeqHa;I BCIIO-
BokoBas baka 7 | 90 | 296 [ 1082 | 190 | |moraremmasbama ° | 2% | 22
BoxoBag Ganka 8 5,0 23,0 -8,2 210 BokoBas 6aika 10 | 7,55 7,61
[Nomnepeunas BokoBas Oanka 11 6,31 | 10,07
BCIIOMOraTesbHast 9 4,8 7,0 8,5 205
Saca gjﬁi:pHeBa" 12 | 11,16 | 11,15
BokoBas O6aika 10 | 10,0 18,0 19,1 190 BoxoBast 6aka 13 | 23,55 | 20,72
BokoBas Ganka 11 35 14,0 -8,5 190 BokoBast Gaka 14 | 11,89 | 11,98
Hlkpopriepas 12| 73 | 200 | -186 | 210 .
banka Crarndeckuii Mporud peccopHOro MoJ-
Bokosas Gaska 13| 60 | 300 | 1038 | 190 | pemmsanms mom Tapoil  COCTaBHI
Bokopast banka 14 ] 13 | 200 | -54 | 190 | 15w, mox MakCHMAIBHO JOMYCTHMOI

HarpysKoii opyrTo — 53 Mm.

3akimouenne. B pabote npeyioxkeH HOBBIA TOAXO/ K UCIIBITAHUSM, MCCIICIOBAHUSM M COBEP-
meHcTBoBaHMI0 00bekToB TTCXK]I, OTnmunTeIbHBIMH OCOOCHHOCTSMU JTAHHOTO IIOAXO/A SIBIISIETCS
aKIICHT Ha COBMEIIICHUH PETJIaMEHTUPOBAHHBIX WCITBITAHUNA M JIOTIOTHATELHBIX MCCIICIOBAHUI dJIe-
MEHTOB JIJaHHBIX KOHCTpYKLMiL. [Ipy 3TOM mpenicrapisercss BO3MOXXHBIM HE TOJBKO PEILICHUE 33/1aul
COOTBETCTBUMSI M3/IENHS TIPEIBSBIISIEMBIM TPEOOBaHUSIM, HO M1 OOOCHOBAaHHE TEXHUUECKUX PEIICHHH,

Mexanixa ma mawunobyoyeanns, 2015, No 1 79



Tpancnopmue mawunobOyOVeants

Tabmuya 6 yIOBJIETBOPSIIOIINX JOTIOJTHUTEIBHBIM  KPHTEPHSIM, a

AMILTUTYIbI HAPSDKCHHH yCTIOBHOIO Takke 000CHOBATh XapaKTEPHBIE PEXKUMBI Harpy>KEHUS
CHMMETPHYHOTO IIUKIIA Gy, (MI1a) C TOYKH 3pEHHS 00SCIICUCHUS TIPOYHOCTH U3ICIUIA TIPH
714 JBYX HEONArONPHATHEIX PEKIMOB PasHOOOpa3HBIX BapUAHTAX MPUIOKEHUS HArPy3KH. B

d. KU I HOBHBIM DJICMCHTaM
3AIPYSKH 11O 0RO SJIEME YacTHOCTH, Ha TpHMepe BaroHa-MaTgopMbl MOIEIU

, 63HCMZHT TOIIKa gagzé) Zﬁ;‘;: 13-9975 mpoAeMOHCTPOBAHO HCIIONB30BAHUE TIPEATIO-
Pg{;omﬂ LS 1 9: 0 5:8 s YKEHHOTO TIO/IXO/Ia TIPH XOJOBBIX M TPOYHOCTHBIX HC-

nbITaHusIx. Ha mepBom 3tare pacdeTHbIM myTeM 000c-

521 y
9 5,21 HOBBIBACTCSl HanOoee HEONAaronpyUsATHRIA PEKUM Ha-
MoraTenpHas Oanka

Ilonepeunast Bero-

T TkBopHesas 6anka 12 | 1116 | 11,15 | pysenus BaroHa-1aT(opmel, a B JTaTbHEHIIEM TOI-

[ — 11.98 | TBEPKIaeTCsl 0DOCHOBAHHOCTD MPUHSTHIX TEXHUIECKHX
. ) o o
KOHCOJBLHAS. 4acTh 141 11,89 peleHnii, 00ecTIeYnBArONX TPUEMIIEMBI  YPOBEHb

BokoBas 6aika. 20,72 | HANpPSDKEHUH B HECYIIUX 3JIEMEHTAaX KOpITyCa.
Cpennsist yacThb 13|25 [IpemnoskeHHbIl TOAXO B JAJbHEUIIEM ILIa-

HUPYETCSl PaCcIIPOCTPAHUTh Ha BECh IMKI pa3pabOTKH
UCCIICI0BAHUM 1 UCTIbITaHui 00bekToB [TCHKI,

Jumepamypa: 1. [lamenm na nonesnyio mooenv RU 142263 Ul Poccuiickas @edepayus MIIK
B61D3/08 B61D3/20 . Bacon-niamghopma onunnooasmwiiil. / Llnax C.A.,Yenyprou A,J1., Jlumsunenro A.B.
[u Op.]; 3aasumens u namenmoobradamens OO0 VK "PaiinTpancXonoune”, OO0 "HHUL] VK "PainTpan-
cXonoune"; saaen. 08.11.2013; onyon. 27.06.2014. 2.[1lamenm na kopuchy mooeno UA 88676 U MIIK:
B61D 3/20, B61D 3/08. Bacon-niamegpopma 0oszodaznuii. / Lllesuenxo O.K., Jlumeunenko A.B., Yenyprui
A/ [ma inu.] .; 3aa6umeny u namenmoobradamens [HOO VK "PatinTpancXonoune", OO0 "HUI] VK
"PatinTpancXonoune"; 3asen. 29.10.2013; onyon. 25.03.2014. bron. Ne 6. 3. Bazonwi epy3oevie u naccaxicup-
ckue. Memoovl ucnvimarnuil Ha RPOYHOCHb U X00086ble kawecmsa: P11 24.050.37-95.-M.:.T ocHUUB, 1995. —
102 c. 4. Hopmwt 015 pacuema u npoexmuposanusi 6a2onos scenesivix 0opoe MIIC xoneu 1520 mm (neca-
Mox00mHwIx). — M.: BHUVPKT-I ocHUUB, 1996. — 319 c. 5. HE JKT LB 01-98 "Baconbi epy308bie dicene3Ho-
oopooicrvle. Hopmot 6ezonacnocmu”. — M.:BHUVDKT-I'ocHUUB, 1998. — 14 c. 6. Yepxawun FO.M. Pas-
Pabomxa MemoOuKU OYeHKU pPecypca HeCyWux KOHCMPYKYULL KV308068 BACOHOB, NPOUEOUUX KANUMAaibHO-
soccmarosumenvruitl pemonm / Yepkawun FO.M., Kopuynos C /1., Awmunun /[ A. // Becmuux BHUVIKT.
-2011.—Ne 1. — C. 19-22. 7. DeomoyuoHHoe MOOEUPOBAHUE 8 NPOSKMUPOBAHUU HECYUUX CUCTEM 8ACOHOB /
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Cennko B.U., Makeer C.B., Yenyproit A.Jl., Jluteurenko A.B., [lleituenko P.1., I'pa6opos P.B.,
Txauyk H.A. Uybans M.A.
METOAOJIOI'NMYECKHUE OCHOBbI PACHIMPEHHBIX ITPOYHOCTHBIX
N INHAMMNYECKHUX I/ICC.JIE,[[OBAHI/Iﬁ IMPU UCIIBITAHUAX JJIMHHOBA3HBIX
IVIAT®OPM

B crarse npezyioskeH HOBBIN TTOXO7, COSMHSFONINA PETTIAMEHTHPOBAHHBI 00BHEM HUCITBITAHUI U JOTIONHH-
TEIIBHBIC WICCIIEIOBAHNS OOBEKTOB MOABIKHOIO COCTABA JKEJIE3HBIX JIOPOr HA TIPUMEPE JUTMHHOOA3HO! IIiaT-
thopmbl. [IpormrocTprupOBaHbl OT/CIBHBIC dTalbl UccienoBaHuit. [TpeioxkeHHas METOIONIOTHS UCCIIeI0Ba-
HHUH TIPUMEHNMA IS IIMPOKOTO MHOMKECTBAa OOBEKTOB, B IEPBYIO OUEpe/lb — BATOHOB, BarOHOB-TLIAT(OPM,
BaroHOB-ITHCTEPH.

Cenpko B.I., Makeer C.B., Uenypuuit A.Jl., JlurBunenko O.B., lleituenko P.1., I'pabopos P.B.,
Txauyk M.A. Uybans M.O.
METOA0JIOTI'TYHI OCHOBHU POSHIMPEHUX MIINHICHUX TA IMHAMIYHUX
JOCJIIIIKEHD ITPU BUTTPOBYBAHHSX IOBI'OBASHUX IIVIAT®OPM

VY cTaTTi 3anpOrnOHOBAHO HOBWH MiJXif, IO MOEAHYE PErlaMEeHTOBaHW oOCAT BUIIPOOYBaHb 1 I0AATKOBI
JOCIIKEHHsI 00'€KTIB pPyXOMOT'0 CKJIajy 3ajli3HHIb Ha MPUKJIazl 1oBrodasnoi miardopmu. [poinrocrposani
OKpEeMi eTaIT! TOCHTiPKEHb. 3anpoIOHOBaHA METOMOJIOTIS JOCIIHKEHb MOYKE 3aCTOCOBYBATHCS IS IITUPOKOT
MHOKHHH 00'€KTIB, B TIEPIITY YEPI'y — BarOHiB, BArOHIB-TUIAT(OPM, BarOHIB-IIUCTEPH.

Sen’ko V.I, Makeyev S.V., Chepurnoy A.D., Litvinenko A.V., Sheychenko R.L., Graborov R.V.,
Tkachuk M.A., Chuban M.A.
METHODOLOGICAL FOUNDATIONS OF ENHANCED STRENGTH AND
DYNAMIC RESEARCHES AT LONGBASE PLATFORMS TESTING

This paper proposes a new approach that connects the regulated amount of testing and additional
research facilities of railway rolling stock on the example of long wheelbase platform. The separate
stages of research are illustrated. The proposed research methodology is applicable to a wide set of
objects such as wagons, wagon-platforms, wagon-tanks.
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