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Hosiko B.B. IligBMIIeHHS CTPOKY eKCILIyaTaumil peiioK B KPHUBHX
AUIAHKAX KOJII 3i CKPINVIEHHAMH PO3AiJIbHOr0 THILY. — Pykomnmc.

Hucepraiiist Ha 3100yTTS HAYKOBOTO CTYIEHS KaHAMJAaTa TEXHIYHUX HAayK 3a
cnenianpHicTiIO 05.22.06 — 3amizanuyna komis (27-Tpancnopt). — YkpalHCBKHi
Jep>KaBHUM YHIBEPCUTET 3aJII3HUYHOTO TPAHCIIOPTY, XapKiB.

[Ipencrasiiena pob6oTa MpuUcBsiYeHa BUPIMIEHHIO HAYKOBO-TEXHIYHOT MPOOIeMuU
NiABUIICHHS pecypcy poOOoTH pehok Oe3CTUKOBOT KoJii 3  3a11300€TOHHOIO
HiIPEHKOBOIO OCHOBOIO Ta MPOMDKHUMH PEHKOBUMHU CKpiruieHHsAMHU TUIIB KB-65, Ta
CKJI-65 B yMoBax ekcrutyaTalii 3aji3HMYHUX KOJii B KpUBHX 3 pazaiycamu 450 M Ta
MEHIIIE 32 PaXyHOK BCTAaHOBJICHHS HAYKOBO OOIPYHTOBAaHOiI HOPMH MaKCHMaJbHOI
0e3reyHoi MUPUHU PEHKOBOI KOJii. AKTYyalbHICTh TEMH IHUCEpTAIiiHOT poOOoTH
BHU3HAYEHA BUCOKUMHU (DAKTUUHUMU 3HAYCHHSIMH IHTEHCUBHOCT1 O1YHOTO 3HOCY pPEeHOK
y 0€3CTHKOBIM KOJii 3 3aJ11300€TOHHOIO MiIPEHKOBOI OCHOBOIO Y KPUBHUX JIUISTHKAX
paaiycom MeHie 450 M Ta CKOPOUEHHSM Yepe3 3MEHIIEHHSI JO3BOJICHOTO «KOPUIOPY»
IIUPUHU PEHKOBOT K0T (3 25 MM y IpSIMUX AUISTHKAX Ta KPUBHUX pajiiycoM 110 450 M,
3 1520 MM 10 1545 MM 1o 10 MM y kpuBux pamiycom Mmerimre 450 m 3 1535 mMm 1o
1545 MM — MaKCUMAaJTbHOT IIIMPUHHM KOJIii MPH K MOYKHA PYyXaTHUCh PYXOMOMY CKJIaTy
31 BCTAaHOBJICHUMHU IMIBUAKOCTAMH PyXYy), 4epe3 3pocTaHHSA y 2,5 pa3m KUIBKOCTI
nepeykKiagaHb PeUKOBHUX IUTITEH, sIKI 1€ HE HANpaIOBaIU JONYCTUMY BEITUYHHY
O1YHOTO 3HOCY TOJIOBKH peiiku 15-18 MM, Ta BUAANAIOTHCS JOCTPOKOBO, IO B yMOBaX
€KOHOMIYHOTO YCKJIaAHEHHS 3aII3HUIb Y KpaiHU BKpail HEJOIIBHO Yepes Te, 10 caMme
pEeNiKU € HAMIOPOKYINM KOHCTPYKTHBHUM €JIEMEHTOM KOJii 1 IOBUHHI BUYEPITYyBaTU
BECh HOPMATUBHUN pecypc, 3aKafeHUil B HOpMaTHBax ix BUkopuctanus. Kpim toro,
iCHyro4a Ta Jaif04a B HOPMATHBHUX JOKYMEHTAaX HOpMa MaKCHMAalbHOI HEOEe3MeuHO1
IMUPUHA perKoBoi KoJii (1548 MM) He BpaxoBye Hi MaTepiai miapedKoBOi OCHOBH, Hi
MpYKHI MapaMeTpu MNPOMDKHUX PEHMKOBHX CKpIIJIEHb, HI CTBOPEHI Ta BBEJCHI B
eKCIUTyaTallll0o HOBI PEeMOHTH1 mpo(diil KOJIiC PyXOMOIo CKJIaay, Hl eKCIUTyaTalliiHi
dakTopu BIUIMBY Ha (DI3UYHUNA CTaH MPOMDKHHMX PEUKOBHUX C KpIIICHb, HI BIUIMB

PEXKUMIB TaJIbMYBaHHS JIOKOMOTHBHUX TaJIbM Ha TeMIepaTypHi aedopmariiii 0aH1axiB,



Hl ICHYIOUH JOIYCKH Ha iX BUTOTOBJIEHHS, Ta BIIPOBaKeHA 0€3 ypaxyBaHHA (PI3UUHUX
MPOIIECIB PO3MOPY KOJIi, ajge BBa)Kajach TaKOlO, IO BIJAMOBIIA€ YyCIM BHMOTaMm
EKCIUTyaTalllfHUX YMOB, HE 3Ba)Kal0OUX Ha MEpeIiueHl HEJOIIKHU.

3micT gucepranii. Y BeTymi MOCHIIIOBHO OOIPYHTOBAaHA aKTyaJIbHICTh TEMHU, il
3HAYMMICTh Yy CYYaCHHX YMOBaX BIIPOBAP)KCHHS HOBHMX KOHCTPYKIIA KOIIi Ta
PYXOMOTro CKJIaJqy 4Yepe3 BHKOPHUCTAHHA HOBUX PEMOHTHHUX MNpoQuUIiB KoOJeCc Ta
JOCIIKeHUX (PaKTOPiB BIUIMBY Ha 00’ €KT Ta MpEAMET JOCIHIKEHb, CHOPMYIILOBAHO
METy Ta 3ajadvi JOCIi/KeHb, MMOKa3aHO 3B'I30K POOOTH 3 HAYKOBUMH IMPOTPAMAMH,
IUIaHAMH, TEMAaTUKOIO, PO3TJISIHYTO HAYKOBY HOBHU3HY, MPAaKTUYHY 3HAYUMICTh
OTPUMAHUX PpE3yJbTaTiB, OCOOMCTHI BKJIQJ 3/100yBaya, ampoOallis pe3yibTaTiB
aucepTanii Ta myosrikaiii aBTopa.

Y nmepmomy po3aii poOOTH JOCHIKEHO ICTOPUYHI €Tanu MPOoIeciB
dbopMyBaHHSA Cy4acHOTO TPOQLI0 MOBEPXHI KOYEHHSI KOJIIC PyXOMOIro CKJIaay Ta
OCHOBHI TNPUHIHWIKA BU3HAYEHHS MAaKCHUMAJbHOTO 3HAYEHHS HEOEe3NeyHOl IMIMPUHU
PENKOBOT KOJIi1, IKE Maj0 HOPMATUBHUM CTATyC Yy MpaBHJIaX TEXHIYHOT €KCIUTyaTaIlii
3QII3HUYHOT KOJIIT Ta MpoaHaIi30BaHO Pe3yJIbTaTH HAYKOBUX JOCIIIKEHb MPOBITHUX
BUYCHHMX B ray3l BA3HAYEHHS I[I€T BAXJIMBOT HOPMHU YTPUMAaHHS Cy4acHOI KOHCTPYKIIiT
— 0e3CcTUKOBOI KOJIii 3 3alli300€TOHHOI TIAPEHKOBOI OCHOBOIO Ta 3 Cy4YaCHUMU
IPOMDKHUMH PEHKOBUMH CKPIIUICHHSMH PO3JAUIBHOrO TUIy. Ha migcTaBi aHamizy
0araThb0X HayKOBHX JOCIIJIPKeHb, HE TIPUB’SI3aHUX Hi 0 KOJIICHUX HaBaHTaXeHb, Hi 10
nmapameTpiB, MO0 BU3HAYAIOTh PIBEHb OIYHOTO BIUIMBY PYXOMOTO CKJIaAy 3pOOJICHO
BHUCHOBOK, III0 MPAaKTHYHO HE MOMKIWBO CIPOTHO3YBATH Ta BU3HAYUTH OyIb-SKUM
JOCTOBIPHUHM alTOPUTM BUPIMICHHS 3a/ladl 3 BU3HAUCHHS 3HAYCHHS MaKCHUMAaJIbHOI
0e3MeyHoi MHUPUHNA PEUKOBOI KOJii, IKy HEOOXITHO BCTAHOBUTH a00 MPU3HAYUTHU 3
ypaxyBaHHSM YCiX BiIOMUX (PaKTOPiB BILTUBY, Ta BUXO/ISYH 3 I[bOTO MaTH BU3HAYCHUI
HAyKOBUW TMiJXiA A0 BHU3HAYEHHS TMOAIOHWX 3a7a4 TMPU BIPOBADKEHHI OLIBII
MPOTPECUBHUX TMPYKHUX KOHCTPYKIIIX TMPOMDKHHUX PEUKOBUX CKPIMUICHh B
0e3CTUKOBIM KOMIi 3 3a11300€TOHHOI0 a00 TMOJIMEPHOI0 OCHOBOKO B YMOBax
3aCTOCYBaHHSI HOBUX PEMOHTHHMX Ta EKCIUTyaTallMHUX NpoduUIIB KOJIC PyXOMOTO
CKJaly 3 METOI0 MOKPAIIEHHS YMOB B3a€MOJIi PyXOMOTO CKIaAy 3 3aTi3HUYHOIO

koniero. IlpoaHanizoBaHO CydYacHI MIAXOAM O BHU3HAYCHHS 3HAYECHHS HOPMU
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He0e3MeYHO1 IUPUHU PEHKOBOI KOJIIi Ta 3p00JIEHO BUCHOBOK PO MOMUJIKOBICTH Ta
QJIOTIYHICTh BHUKOPUCTAHHS IUTFOCOBOTO JOMYCKY SIK J0JaTKa J0 HeOe3MeYHOro
3HAYCHHS] MAKCUMAJIbHO1 IIUPUHHU KOJii ,BU3HAYEHOTO SIK KPUTHYHO MAKCUMAIIbHY
BEJIMYMHY MPH TOYaATKy po3nopy komii .Ha miacraBi ananizy 6araTthb0X HayKOBHX
JOCIIIP)KeHb BCTAHOBJIEHO, 10 IPU €KCIUTyaTalli MPOMIXXHUX CKPIIUIEHb PO3IUTBHOTO
TUIIy HE BPaxOBYETHCS iX (PAKTUUHUI CTaH, 3aJ€KHUNA BiJ MPOIYIIEHOrO MO KOJIi
BaHTAXXOIMOTOKY(TOHHAXY), B/l KOTO B 3HAYHIN MIp1 3ajeKaTh BEJIMUYUHH O1YHOTO
BIITUCHEHHS TOJIOBKU PEMKHU Ta pO3LIMPEHHS KOII1 M1 JI€I0 BEPTUKAIBHUX Ta O1YHUX
cwi. Ha mizcraBi BUKOHAHOTO aHaii3y NPUYMH NOPYIIEHb O€3MEKH pyXy B MOI3HIN Ta
MaHEeBpOBii poOOTI, JOMYUIEHUX Y KOJIMHOMY IrOCIIOAapCTBI 3a/II3HULL Y KpaiHH, 1110
NOB’s13aH1 3 PO3MIMPEHHSIM KOJIii ,3pO0JICHO BHCHOBKH, IO TOJOBHOIO MPUYHHOIO
NopyIIeHHsT O€3MeKH € PO3IMIMPEHHS KOJii Ta MpH HAasBHOCTI JOCKOHAJIHMX 3ac00iB
KOHTPOIO IMUPUHH PEWKOBOi KOJIIi HEMOXJIMBO TOMEPEKYBaTH Ii MOl
npodiIakTUUHO 0€3 ypaxXyBaHHS €KCIUTyaTallliHUX XapaKTePUCTHK IUISTHOK KOJIii, Jie
00epTaroThCs PI3HOMAaHITHI JIOKOMOTUBH Ta OJHO TUTIOBHI PyXOMUM CKJ1a/l BATOHHOTO
napKy, came KOHCTPYKIIMHI OCOOJMBOCTI PyXOMOro CKJIaay Ta HamlpairoBaHHA
nepeBe3eHoro 1Mo Kojii ToHHaxy. Ha migcTaBi aHanmizy TEOPETHYHHX Ta
EKCIIEPUMEHTATBHUX JIOCTII>KEHb MPOBITHUX BYCHUX BU3HAUCHO (DaKTOPH BIIMBY Ha
HEOEe3MEYHN MaKCUMaJIbHHM PO3MIp HIMPUHU KOJII 3pOO0JICHO BHUCHOBOK, IO HE
MOKHA pPErjaMeHTyBaTH MaKCUMaJlbHy HeOe3NeyHy HIMPUHY PEeUKOBOi KOMii 5K
€IMHY TTOCTINHY BEIHYUHY IS YC1X AUISTHOK 3aJ13HUYHO1 KOJIi1, HE3MIHHY B 4aci, TOMY
10 BOHA pi3HA HE TUIbKY JJIA PI3HUX TUIIIB €KIMaXiB aye i A pi3HUX yMOB pyxy. Ha
MiZCTaBl BUKOHAHUX aBTOPOM EKCIEPUMEHTAIBHUX JOCIIKEHb BIIEpIIE BU3HAYEHO
BEIMYMHU TOPU3OHTAIBHUX JIOQPTIB B KOHCTPYKIi TPOMDKHOTO PEUKOBOTO
ckpimnenHs tuny Kb 3po0ieHo BUCHOBOK, 1110 B pO3paxyHKaX HEOE3MEeYHOr0 3HaUeHHS
IIUPUHA PEUKOBOT KOJIIT HEOOXITHO BPaXOBYBATH SIK BHJI PEUKOBOTO CKPIMJICHHS ,TaK
1 MaKCHMaJlbHI BIpOTiIHI 3HAYEHHS CyMapHHUX JIO(QTIB 3 ypaxyBaHHSIM iX pO3MOILTY
B3/I0BXK PEUKOBOI KOMIi.

Y apyromy posaiai aucepTtaiii BHUKJIAJEHO METOJAMKY Ta pe3ylbTaTH
€KCIEPUMEHTAIBHUX JOCIII)KEHb BIUIUBY BEPTUKAIbHUX Ta OIYHUX CHJI Bl KOJIC

pPYXOMOIo CKJIaay Ha O14H1 BIATUCHEHHS TOJIOBKM pPEUWKH Ha 3ai300€TOHHIN



MIPENKOBIN OCHOBI, SIKOIO Mepe10aueHo MOoNepeaHe TOCTIHKEHHS (PAKTUYHOTO CTaHy
MPOMDKHUX perKoBUX cKpimieHb TUNy Kb-65, sfiki BOHM MaloTh nepej] HACTYIHUM
YeproBUM IUIAHOBUM CYLUIBHUM MIAKPIMVIEHHSIM HPUKPIMUIIOBAYIB B 3aJI€KHOCTI BiJl
BaHTAXKOHAMPYKEHOCTI O€3CTUKOBOI KOJIii, 110 JO3BOJIMJIO 3TPYHOBYBATH BUMOTH JI0
MOHTaXHUX 3yCHJIb MPUTUCHEHHS KJIEMHHUX Ta 3aKJagHUX OOJTIB Ha JBi TPYIHU IO
BAaHTAXKOHAMNPYXKEHOCTI AUITHOK — 10 40 MaH.T.O0pyTTO/KM.piKk Ta Oliblie
40maH.T.0pyTTO/KM.piK. Ile Oyno [OCATHYTO TMpU 3acCTOCYBaHHI pe3yJbTaTiB
eKCIIEPUMEHTANBHUX  JOCHDKEHbh y  JiI0oYMd  Komii 3  BUKOPHUCTaHHSIM
auHamomeTpuyHoro kmova koHcTpykuii HTKB HIT HHAI MIIC CPCP y 80-xx
pOKax MHUHYJIOTO CTOJITTS, Ta MICIs OOrpyHTYBaHHS (PYHKIIOHAJIBHOI 3aJI€KHOCTI
3yCHIIIsL y OONITax MPOMDKHUX PEUKOBHX CKPIIMJICHHSX Bl KPYTHJIBHOTO MOMEHTY,
JOKJIAZICHOTO 3a JOMOMOTOK JHHAMOMETPUYHOTO KJIF0Ya JI0 Tailok mux Oosnris. Ilo
pO3poOIeHiil Ta MpUBEIEHI aBTOPOM METOAMII €KCIEPUMEHTAIBHUX BHUMIpPIOBaHb
NPY>KHUX OIYHUX BIATHUCHEHb TOJIOBKH PEMKH PEMKOBOI HUTKH MPU OJHOYACHIM il
BEPTUKAJBHOTO Ta TOPU30HTAIBHOTO HABAHTAXKEHb BHUKOHAHI  OPUTIHAJIBHI
TOCIIHKEHHSI, pe3yJIbTaTH SKUX JO3BOJISIOTh aHATITUYHO PO3PaXOBYBATH ISl KO 31
ckpimeHHsiMu TammiB Kb-65 ta CKJ/[-65 peanbHi O14HI BiITHCHEHHS MPU OYIb-SIKUX
3HAYCHHS BEPTUKAIBHUX Ta OIYHMX CHJI, SKI OTPUMAaH1 IS HAUTIPIIUX YMOB
NPUTUCHEHHsS PEHWKOBOI IUIITI [0 INmaj, sKi BU3HAYEHI JUIS JBOX J1alma3oHIB
BAaHTAKOHAIMPYKEHOCTI 3alli3HUYHOI KOJIi B MEXaxX peaJbHUX 3HaueHb, Ta SKi
BUHUKAIOTh TEpe] BUKOHAHHSM YEproBOTO IUIAHOBOTO MIAKPIIJIEHHS YCiX OOJNTIB
MPOMDKHHMX PEUKOBHX CKpiruieHb 3rijHo BuMor incTpykiii [{I1-0266(1111-0081).

B icHyrounii HayKkOBO-TEXHIUHIM JiTEepaTypl BIACYTHI JaHI MPO BEITUYHHY
TOPU3OHTANBHUX JIOPTIB B KOHCTPYKIIAX MPOMDKHUX cKkpiruienb tuny Kb-65. Jlns

JOCITIJDKCHHSI CTAaTUCTUYHUX XapPaKTEPUCTHK PO3IOALTY BHUIIAJKOBOI BEIWYHWHU %

OynM BUKOHaH1 €KCTICpUMEHTANIbHI BUMipIOBaHHS Ha BUpoOHmuii 6a3i KMC-39. Jlns
JOCIIHKCHHS] OyJIM BUKOPUCTAHI PEHKOB1 JTAHKW, 3HATI 3 KOJIi MPW HAaMpaioBaHHI
MDKPEMOHTHOTO TOHHAXy I 4ac MOJIepHi3alii Koiii. MeToauKow IOCHIIKEHb
nepeadayeHo BUMIPIOBAHHS BEJIMYMHHU TOPU3OHTAIBHUX JIIOPTIB IO 000M pEeMKOBUM

HUTKaM PEMKOBHX JAaHOK, 10 OyJIM B €KCIUTyaTallli y KpUBUX JUISTHKAX KOJ1i, 3aBIISIKU



3aCTOCYBaHHIO T1APABIIYHOrO AOMKpata 3 3ycuuisim 10 50 kH.

VY TperboMy po3aiii HaBEAEHO METOJUKY Ta pe3yibTaTH JOCIIIKEHHS YMOB
pO3MOpY KOJIi 3 MPOMDKHUMHU PEUKOBUMH CKPIIIEHHAMH PO3AUIBHOIO TUIY Ta KOTO
BIUIMBY HA BHM3HAYEHHS HEOE3MEeYHOi MIMPUHU PEMKOBOI KOJIi [l HaWOUIbII
HE0E3MEeYHUX PEMOHTHUX MPO(UTIB KOJIC CYy4aCHOIO PYXOMOIO CKJIaay 3alli3HUIb
VYkpaiHu, fKi MaiOTh MOPIBHAHO 3 TUIOBUMM NPOPUIAMU OUIBIIL KYyTH HAXUIY
NOBEPXOHb KOYCHHS JO TOPU30HTY, MCHIII 3HAYCHHS TOBIIMHHM TPEOHIB Ta MEHIIII
BiJICTaH1 Bij] 30BHIIIHBOI IUIOIIMHU KOJEca J0 MEPETUHY, A€ 3MIHIOETHCS KOHIYHICTh
MOBEPXH1 KOYEHHS, a TOMY € OUTBII HeOe3NMeYHUMHU IIPU PO3TIISIIaHH1 MPOLIECY PO3TIOPY
KOJIii, SKMA HE pO3IIAJABCAd Hi TEOPETUYHO Hi EKCIIEPUMEHTAIbHO Ta HE Mae
HAyKOBOTO OOTPYHTYBAaHHS B Cy4acHiW HayKoBii sitepaTypi. OTpuMaHi pe3yiabTaTu
pPO3paxyHKiB MaKCUMaJIbHOI HEOE3MEeUHOT IIMPUHU PEHKOBOT KOJIi ISl TUITHOK PYyXY
PYXOMOTO CKJIay JJIsI YMOB 3aCTOCYBaHHS CITy’)KOOBOTO a00 €KCTPEHOT0 TaIbMyBaHHSI
Ta OKpPEMO JUIsi yYMOB pyXy JO 3aCTOCYBaHHS CIYyXOOBOro abo EKCTPEeHOro
raJIbMyBaHHS Ta OKPEMO IPHUBEIEHO CYMapHI BEIMYMHU TPYKHUX PO3IIUPIOBAHD
KOJI1i 32 paxXyHOK BIATUCHEHb TOJIOBOK PEHOK ITi/I BILTMBOM O1YHOT CHJIM OJHOYACHO 3
CWJIaMH PO3IIOpY.

B d4erBepTOMy po3aiii HaBeIeHO METOAMKY Ta pPe3yJbTaTH TEXHIKO-
€KOHOMIYHO1 OI[iIHKM BUKOPHUCTAHHS HOBUX HOPM O€3MEUYHOI UPUHU PEHKOBOT KOJIii 3
IPOMDKHUMU peHKOBUMH CKpituieHHsMH Tuny Kb-65 B 0Oe3ctmkoBiii kol Ha
3al300€TOHHUX INMajllaXx Ha 3ali3HULIAX YKpainu. B po3paxyHkax aBTOpoM
PO3TIIIHYTO BIUIMB MOJKIIMBOCTI JOJaTKOBOTO BHKOPHUCTAHHS PECypCy HaWOLIbII
KOIIITOBHOT'O €JIEMEHTa KOJIii — PeHOK, BIATIOBIAHO O BCTAHOBJICHUX HOPM CIYXOH
peloK, sIKi iCHyloua HOpMa HEOE3NeYHO! MIMPUHU PEUKOBOI KOJII HE 03BOJISIE
BUKOPHCTOBYBaTH 4epe3 HeoOIpyHTOBaHI oOMexkeHHS. Po3paxyHkamMu BHU3HA4Y€HO
€KOHOMII0 MaTepianry —CTapOMpPHUIATHUX PEHOK Ta COIiaabHUN e(DEeKT Biff CKOPOUCHHS
HeOE3MeYHuX YMOB Tpallli MpW BUKOHAHHI poOIT 3 HE 3aKpIMICHUMU PEHKOBUMHU
IUTITSIMH B YMOBax HE TIPOTHO30BAHOI 3MiHHM TeMIEpaTypH CTapONPHIATHHUX, ajie HE
MPOMIIOBIINX PEHOBALIIKD PEUKOBUX IUIITEH, Kl MEPEeKIaAal0Th 31 3MIHOK poOOYOro
kaHTy. s ymoB IliBaeHHOI 3aii3HUI MPU CEPEIHBOMY PIYHOMY 00Cs31 3aMiHU

pelikoBuX miiTel-13 KM, pidHa €KOHOMISI KOIITIB, SKIIO MOPIBHATH 3 YKJIAIaHHIM y



KOJIII0 HOBUX PEHOK, 3 ypaxyBaHHSM TOIO, IO OCTaTOYHA BapTICTh CTAPONPHUIATHOI
peiiku cknanae 10 % Big BapTOCTI HOBUX peiiok, ctaHoBUTHME 90 % BapTOCTI HOBUX
peiiok 1 nopiBHIOE 21932352 rpuBeHb/pik.

KuirouoBi cioBa: HeOe3neuHa MaKcHUMallbHAa LIMPUHA KOJIi, MaKcHUMalbHa
Oe3neyHa IHUpUHA KOJii, MPOMDKHI pPEMKOBI CKPINJICHHS, BEPTUKAIbHI CHIIM, Ol14HI
BIJITUCHEHHS T'OJIOBKU PEUKHU, 3yCHIUIL MPUTHUCHEHHS OONTIB, (PaKTOPHU BILIUBY
,FOPU30HTANIbHI JIIOPTH , CTAaTUYHI CWIM, JAMHAMIYHI CHJIM, EKCIEPUMEHTaJbHI
TOCIIPKeHHSI, MOPYUIEHHsI O€3MeKH pyXy , CIyKOOBe rajibMyBaHHS, 1HTEHCUBHICTb
O14HOr0 3HOCY TOJIOBKU PEMKH, B3a€EMOJ 1Sl KOJIIC 3 peKaMu, paJilyCu KpUBHUX, PO3MOP
peiikoBOi KoJiii, 3ami300eToHHA mifpeidKkoBa OCHOBA, ckpimieHHs tuny Kb-65,

ckpiruienHs tuny CK/I-65,3amina pelKoBHUX IUTITEH.

ABSTRACT

Novikov V.V. Longer service life of rails with separate intermediate
fastenings in curves. As a manuscript.

Thesis for Academic Degree of Candidate of Engineering Sciences (PhD) in
Speciality 05-22-06 — Railway Track (27 — Transport). — Ukrainian State University of
Railway Transport, Kharkiv, 2021.

The study deals with the solution to a longer operational life of continuous
welded rails with the Kb-65 and CKJ/I-65 intermediate rail fastenings on concrete
foundation in curves with radii up to 450 m. It is achieved through scientifically
substantiated requirements for the maximum safe track gauge. Especially, it is of great
significance for sections with intensive side wear of continuous welded rails on
concrete foundation in the curves with radii less than 450 m. The allowable track gauge
range for these sections is rather small. Thus, for straight sections and curves with
radii up to 450 m this range is 25 mm (from 1520 mm to 1545 mm) and for curves with
radii less than 450 m this range is 10 mm (from 1535 mm to 1545 mm) out of the
maximum gauge; it guarantees the motion of the rolling stock at set traffic speeds. It is
the result of track re-laying for the rails which have not reached the allowable side wear
of the rail head (15 mm); and such track re-laying has increased 2.5 times. For

Ukrainian railways, being squeezed financially, it makes no economic sense, as rail is



the most expensive constructive element of the track, and its whole service life
potential, as set by standards, should be fully utilized. Besides, the maximum
permissible track gauge of 1548 mm, as prescribed by the existing standards,
disregards rail foundation material, elastic parameters of intermediate rail fastening,
new re-profiled wheels put into operation, operational factors impacting the physical
state of intermediate rail fastenings, effect from braking modes of a locomotive
regarding temperature deformations of wheel treads, excising tolerances taken during
their production, lateral pressure of the track, etc. Nevertheless, this track gauge value
has been taken as one which meets all operational requirements despite all the above-
mentioned limitations.

Content of the thesis. Introduction section scientifically substantiates the
relevance of the subject matter and its value for introduction of modern structures of
track and rolling stock with implementation of new re-profiled wheels. It deals with
the factors which impact the object and the subject of the research, presents the
objective and the tasks of the research, shows connection with research programs,
plans, subject matters, describes the academic novelty, the practical value of the results
obtained, and approbation of the results together with personal contribution of the
applicant and his publications.

Section 1 deals with the historical stages in formation of the modern rolling
profile surface and basic principles for determination of the maximum safe rail track
gauge regulated by technical requirements for the rail track. It also analyzes the results
of the scientific research by the well-known scientists in the field who studied the
stability of continuous welded rails on concrete foundation with modern intermediate
rail fastenings. The analysis of many scientific studies, not related to wheel loads and
parameters for determination of the lateral pressure to the rolling stock, demonstrates
the impossibility to forecast and develop any reliable algorithm for determination of
the maximum safe rail track gauge. This value should include all known impact factors.
Therefore, it requires an accepted scientific approach to solution of similar problems
during implementation of innovative resilient intermediate rail fastenings for
continuous rail track with application of new re-profiled operational wheels for rolling

stock. The section deals with modern approaches to determination of the allowable rail

8



track gauge and concludes that it is not reasonable to use a positive tolerance as an
addition to a safe value for the maximum track gauge defined as critical maximum
value at the beginning of lateral pressure process. The analysis of many scientific
research demonstrated that they did not include the actual state of intermediate separate
fastenings which depends on the track tonnage affecting the lateral displacements of
the rail head and widening the track due to the vertical and lateral forces. The analysis
of failures in safe operation of trains and shunting locomotives on Ukrainian railways
made it possible to conclude that their basic reason is the widening of the track; even
perfect track gauge control equipment could not forecast these failures without taking
into account the operational characteristics of the track sections used by various
locomotives and one-type rail cars, thus the structural features of the rolling stock and
the rail track tonnage are of primary importance. On the basis of the analysis of
theoretical and experimental research made by renowned scientists the author
determined the impact factors for the maximum allowable track gauge and concluded
that regulation of the maximum allowable track gauge, as a universal constant time-
independent value for all track sections, is not possible due to its variable nature for
different types of rail vehicles and traffic conditions. The section presents the
experiments during which the horizontal gaps in the Kb intermediate rail fastening
were determined for the first time. It was concluded that calculation of the allowable
rail track gauge should include the type of rail fastening, and maximum potential values
of all gaps with consideration of their distribution along the rail track.

Section 2 presents the technique and results of the experimental research into
the impact of the vertical and lateral forces from the rolling stock wheels on the lateral
displacements of the rail head for a rail track on concrete foundation. This technique
includes a preliminary study of an actual condition of the KB-65 intermediate rail
fastening before the scheduled tightening of all fastenings according to the tonnage of
continuous welded rails. Thus the requirements for installation clamping forces to
terminal and insert bolts were divided into two groups by freight capacity of sections:
up to 40 million ton-km per year and over 40 million ton-km per year. The results were
obtained on the basis of the experimental research for the operating track with a torque

wrench (manufactured in the Soviet Union in 1980s), and due to the substantiation of



functional dependency between the forces on the bolts and the torque moment from the
torque wrench to the nuts of these bolts. The technigue of experimental measurements
of elastic lateral displacements of the rail head under simultaneous vertical and
horizontal forces, developed by the author, was used for specific studies, the results of
which make it possible to analytically calculate actual lateral displacements of the rail
head at any vertical and lateral forces for a track with the Kb-65 and CKJI-65 rail
fastenings. These values were obtained for the worst application of rails to the sleepers
for two groups of the track freight capacity within actual values before a scheduled
tightening of all bolts in the rail fastenings with accordance to Technical requirements
for laying, alignment, repair and maintenance of continuous welded rails on railways
of Ukraine (I{I1-0266 (11I1-0081)).

The existing scientific and technical literature does not provide information on
the value of horizontal gaps in the Kb-65 intermediate rail fastening. Therefore, the

statistic characteristics for distribution of the random value gﬂ_ were researched

experimentally on the track maintenance train KMC-39. The research was made on the
rails with inter-repair tonnage, which were removed from rail sections during track
modernization. The technique presented stipulates measurement of horizontal gaps of
track rails used for curves with application of a hydraulic jack with capacity of 50kN.
Chapter 3 presents the technique and the results of the research into the lateral
pressure to the track with intermediate rail fastenings, and the impact of this lateral
pressure to determination of the allowable track gauge for the most unsafe re-profiled
wheels of modern rolling stock used on Ukrainian railways. These profiles have wider
angles of rolling surface in comparison with ones of typical profiles, smaller wheel
flanges and smaller distances from the external wheel surface to the area where conicity
changes. Therefore they are more hazardous in terms of lateral pressure which has been
studied neither theoretically nor practically and does not have any scientific
substantiation in scientific literature at present. The study presents the results of the
research into the maximum allowable rail track for sections before and during
application of the service and emergency braking, and the total values of elastic

pressure of the track due to the displacements of the rail head due to lateral and pressure
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forces.

Section 4 gives the feasibility study for new standards for a safe track gauge
with the KB-65 intermediate rail fastening for continuous welded rails on concrete
sleepers for Ukrainian railways. The authors considered the potential additional
resource of rail as the most expensive element of the track according to the accepted
service life; however this potential cannot be used owing to the limitations included in
the existing requirements for the rail track. The author calculated a substantial saving
of used rails, and the social effect from shortening repair periods needed for
replacement of worn-out rail sections, when it is not possible to forecast a temperature
change in used non-renewed rails being re-laid with changing their field and gauge
sides. For the Southern Railway with its average annual 13-km rail replacement the
annual cost saving may reach 90 % out of the new rails and account for 21,932,352 hrn
per year; by comparison, the residual cost of used rails for the track is just 10% out of
the new rails.

Keywords: maximum allowable rail track gauge, maximum safe track gauge,
intermediate rail fastenings, vertical forces, lateral displacements of rail head, clamping
force, impact factors, horizontal gaps, static forces, dynamic forces, experimental
research, fail-safe motion, service braking, side wear intensity of rail head, wheel/ rail
interaction, curve radii, lateral pressure to rail track, concrete rail foundation, rail Kb-

65 fastenings, rail CK/I-65 fastenings, track re-laying.
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BCTYII

VY cywacHIi eKOHOMIUl YKpaiHM 3aJi3HUYHUA TPaHCHOPT NPOJOBKYE
3M1MCHIOBATH OCHOBH1 OOCATHU BaHTAXKHUX MEPEBE3CHb, MPUOIN3HO 75 % 3araabHOro
BaHTAXK000ITy, Ta MACaXKUPCHKUX MepeBe3eHb, OuIbIIe HXK 40 % macaxxupoooiry Bin
BCIX TpPAHCHOPTHHX TMepeBe3eHb KpaiHu. UYepe3 yCKIaJHEHHS EKOHOMIUHUX Ta
HOJIITHYHUX CTOCYHKIB, 0OCSTH TPAHCIIOPTHUX CHOJIYy4Y€Hb 3 HalOUbumMu CXiTHUMU
napTHEPaMU 3HAYHO CKOPOTUIIHCS SIK Y BAHTAKHOMY, TaK 1 y MacaXupcbkoMy pyci. B
TOW >K€ 4Yac, MICis MmiAnmucaHHs yroau mnpo acoumianito 3 €C, YkpaiHa nommproe
€KOHOMIYHI CTOCYHKH 3 KpaiHamu €Bpocoro3y. O11i HOBI 00CTaBUHM BUMAararoTh 3MiH
y cTaHgaprax iHQpacTpyKTypH 3alli3HHIb, Ta HAOMKEHHS iX [0 3arajibHO
€BPOICHCHKUX HOPMaTHBIB.

Ha 3aniduungx VYkpaiHu 0oopoky, mounHarodu 3 60-xX poOkKiB MHHYJIOTO
CTOJITTSI, TIOCTIHHO BIMOYBAIOTHCSA 3HAUHI 3MIHU SK y KOHCTPYKIIIi KOJIii, Tak 1y
KOHCTPYKIIIT XOJOBUX YaCTUH PYXOMOTO CKJIajay, aje uyepe3 MOMMJIKOBI pIllIEHHS y
IUTaHYBaHHI OOCSTIB MepeBe3eHb Ta OCHOBUX HABAHTAXKEHb, SIKI MPHU3BEIHU /10 IYXKe
3HAYHMX MaTepiaibHUX BTpAT Ta IE€ W JIO Cy4acHOro Mepiody He JIKBiJIOBaHI yci
OPUYMHYU, IO BHUKJIWKAIM I1i BTpaTd. IIpm 3HAYHOMY IMOCHJIEHHI KOHCTPYKITii
BEPXHBOI OYJO0BM 3aJi3HUYHOI KOJIi, NUISXOM BBEJIEHHS B EKCIUIyaTallil0 Ba)KKHUX
tumiB peiiok (P65, UIC 60) Ta 3HaYHOrO MOMIMPEHHS IOJIrOHYy 0€3CTHKOBOI KOJIIi
3 HOBUMH, OUIBII JOCKOHAIMMU THUTAMU peiikoBux ckpimieab — CKJ65, sxi
JO3BOJIUIM  30UTBIIMTH TOJITOH 3aCTOCYBaHHA  3ali300€TOHHUX  IIMal  Ta
0e3CTUKOBOI KOMIT y KpUBUX AUISTHKax paniycoM meHme 450 m. IIpoTsxkHICTb
KPUBHX JUITHOK KOJIii 3 pagiycom 450 M Ta mMeHIe He nepeBuinrye 8% po3ropHYTOl
JOBKUHU TOJIOBHMX Ta CTAHIIIMHUX KOJIM MariCTpaJbHHX 3ali3HHIL YKpaiHu 1
ckiagae 3aranbHy noBkuHY 3514 kM, 3 saxux 811 kM Oe3CTHMKOBOI Kol Ha
3ami300eTOHHNX mimanax Ta 981 kKM JIaHKOBOI KOJii Ha 3a7i300€TOHHMX MInajax. B
toMy uuncii 1259 km komii 31 ckpimienHsiMu tunty Kb ta 286 kv — CK/[65-b. Binbim
80 % mpoTsmkHOCTI KpuBUX 3 pamiycom 450 M u MeHIe 3HaXOJAThCA Ha MUITHKAaX

3 BaHTOKOHATIPYXKEHICTIO 10 15 MiH. TKM OpyTTO/KM TOoa. Maitke Ha 70 %
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MPOTSKHOCTI TAKUX KPHUBUX pEali3yloTbCs MBUAKOCTI pyxy a0 60 xm/roa
nacaxupcbkumu mnoiznamu Ta g0 40 kM/rog BaHTaXHUMU. OCHOBHUM THIIOM
PYXOMOTO CKIIafdy, sSIKUi (pOpMy€ BAHTAKOHAMPYKEHICTh IUISHOK € 4-BICHI BAaHTaXHI1
Baronu [{HII-X3-O 3 ocroBuMu HaBaHTaxeHHsaMU 210 kH. B Hopmax ynamTyBaHHS
3QJII3HUYHOI KOJIIi BUKOPHCTOBYIOTHCS CTaHIAAPTHI MIAXOAM JO BCTAHOBIICHHS
HaWOUIBIIOI JOMYCTUMOI IIMPUHM KOJIi, sKI OynM chopaBeiMBl I KOJii 3
JEpeB’sSTHUMU  IIMajdaMd Ta BUICYTHI KOMIUIEKCHI JOCHIJKEHHS YCIX 3MIH B
KOHCTPYKIIil pyXOMOTO CKJIaJy Ta y KOHCTPYKIIii KOJii 3 ypaxyBaHHSIM 0araThoX
J0JIATKOBHUX (paKTOPIB BIUTMBY Ha 3a3HAYCHY XapaKTePUCTUKY KOJii, TOTPUMAHHS SIKOT
MOBUHHO 3a0€3MeYUTH OCE3MEeKy pyXy, HE 3BaXKal0uu Ha 00CITH MaTepialbHUX BHTPAT
Ha YTPUMaHHS KOJIii.

3aBaaHHAM JaHOI JUCepTaliitHOT poOOTH € JOCHIKEHHS MPOIECIB B3a€MO/IIT
PYXOMOTO CKJIaay 3 Cy4YaCHUMH PEMOHTHUMH TpodUIIMH Ta CTaHAApPTHHUMH
npouIIMHA  KOJIIC PYyXOMOTO CKJIaay 3 pEHKOBOI KOJIEH, KOHCTPYKINS SKOT
BIJINTOB1/1a€ HAUOLIBII MOMTUPEHOT B YKpaiHi — 0€3CTUKOBOT KOJIii 3 3a11300€TOHHUMH
mInajaMd Ta PO3AUIBHUM MPOMDKHUM KJIEMHO-O0JNTOBUM ckpiruieHHsM Tumy Kb
(CK165-b) B xpuBHX AUITHKAaX KOJ1i 3 METOI BCTAHOBJICHHS HAHOLIBINOT O€3MeYHOT
IIUPUHU KOJIIi, Ky MOXXHa JOMYCTUTH 3a YMOB 3a0e3IeueHHs OC3MeKu pyxy depes
HEJOMYIIEHHS PO3MIMPEHHS KOJii, AK€ MOXE MPUBECTHU 10 MPOBATy KOJICHUX Map Ta
320€3MeUnTH HANOUIBIIMI JONMYCTUMHUN pecypc BHKOPUCTAHHS PEHKOBHX TUTITEH Ha
TUISTHKaX 3 IHTGHCHBHUM OOKOBHUM 3HOCOM PEHOK, 3 MOXJIUBICTIO IOJAIBIIOTO
BUKOPHUCTAHHS PE3YJIbTaTIB JOCTIKEHHS I OOIPYHTYBaHHS HOPM yIAIITyBaHHS
KOJii y KpUBHUX TaKUX JUISTHKAX.

AKTyaJIbHicTh TeMHU. ICHyIO4l Ha CHOTOJHI HOPMH HAWOUIBINIOI AOMYCTUMOT
IIUPUHA KOMIl OTpUMaHl 3 ypaxyBaHHSIM MOXJIHBOCTI MPOBAIY KOJIECa PYXOMOTO
CKIIaJly B pa3i KOYCHHS IEPETHMHOM Kojeca, Jie 3MiHIOeThcs KoHiuHicTh 1:20 Ha
KOHIYHICTh 1:7 cTanmapTtHOTO TPO(diNI0 KoJeca, MO TMOYATKY 3aKpYIJICHHS O19HOT
po6o40i rpaHi TOJOBKH pedku I = 15 MMm. Y ToM yac, gk rpe0iHb Ma€ HaMOUTbIINIA
3HOC, IIPH SIKOMY HOT0O TOBILMHA JOPIBHIOE 25 MM, NMPU MIHIMAJIbHIN Hacaall KoJic —

1437 MM, Ta KOHCTPYKIIisI CKPITJICHh HE Ma€ XKOJIHUX JIOQTIB, Ta 3a0e3nedye OidHe
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BIITUCHEHHS TOJIOBKU PEUKH Mif J1€10 O1YHOT CHIJIM Bl PyXOMOTI'O CKJIaly HEe OLIbIIe
2 MM Ta 3MEHUIEHHS LIMPUHU KOJIICHOT MapH 3a paXyHOK BUTHHY BiCl KOJIICHOI apH —
2 MM. [Ipu 1ux ymMoBax He BpaxOBaHO TaKi (aKTOPH:

- JIOTIYCK Ha 3MEHIICHHS IIUPUHU Kolieca — 4 MM;

- MaKCUMaJbH1 O1YH1 BIATUCHEHHS TOJIOBKU PEUKH JTOCATAIOTh 3HAYHO OUIBIINX
BEJIMYMH — B OKpeMHX Bunaakax g0 6 — 10 mm [11];

- TpY 3aCTOCYBaHHiI CIy>KOOBOTO TaJbMyBaHHS Yepe3 HarpiBaHHS MOBEPXHI
KOYEHHSI KOJIIC PyXOMOT'0 CKJIaJly BaroHiB BiJIOYBa€ThCs 3BYKEHHS IIMPUHU KOJICHOT
napu 70 10 mwm [16, 17];

- BIJICYTH1 €KCIIEPUMEHTAILHO OTPUMaH1 (PYHKITIOHANIbHI 3aJIEXKHOCT] BEJIMUMHU
O1YHOrO BIATUCHEHHI TOJOBKM PEWKH Bii BEPTUKAIBHOIO Ta OIYHOTO HABaHTaXCHb
OJTHOYACHO Ha PEHKOBY HUTKY;

- BIJICYTHI CTaTUCTUYHI JaHl Tpo JOPTH B eJeMEHTaX CKpIMIeHb, IO
BUHUKAIOTh Yepe3 iX KOpO31itH1 MOIIKOKEHHS, Ta 3HOUIEHHS B MPOIIEC] eKCIUTyaTalii
KOJIIT;

- BIZICYTHI J1aH1 TpO (DaKTUYHUN CTaH 3yCHJIb IPUTUCHEHHS MPUKPITUTIOBAYaMHU
IPOMDKHUX PEHKOBUX CKPIIUICHb B 3aJICKHOCTI B ICHYHOUMX HOPM BHKOHAHHS
CYHUTPHUX MIAKPIIJICHb Ta BAHTAXKOHAIPYKEHOCT1 KOJIIi;

- BIJICYTHS METOJMKAa ypaxXyBaHHS YCIX 3a3Ha4eHHX (HaKTOpiB B IIPoOIlECi
PO3IIOPY KOJIii, SIK 1 CaMOTro pO3paxyHKY MPOIECy pO3Mopy KoJIii;

- HE BpaxoBaHa Ta 00CTaBHHA, 1110 HOBI PEMOHTHI PO 1JIi MAIOTh OLIBII KPYTY
KOHIUHICTB TToBepxHi koueHHs — 1:10, o mepexoauts B 1:3,5;

- HE BpPaxOBAaHO 3MEHIIEHHS BIJCTaHI BiJ Kparo 000ay 10 MEPETUHY 3MIHU
KOHIYHOCTI MOBEPXHI KOUCHHS, Y IESIKUX PEMOHTHUX MPOQiTiB.

B mpomeci ekcryararii kojii, B HacHimOK Jii 3HAYHMX OIYHMX CHJI
HEBIJIBOPOTHI BITUCHEHHS PEHKH B By3/1aX PEHKOBHX CKPIIUICHh Ta OIYHHWI 3HOC
TOJIIBKM PEHOK, MPU YOMY TEMI PO3MIMPEHHS KOJii MPaKTUYHO HE 3aJICKUTH Bif
MOYAaTKOBOI IMIUPUHHU KOAli. DakTUYHA UIUPUHA TMOCTIKHO 30UTBIIYETHCS 0
MaKCHMaJbHO AomycTUMOi. ITicis 1boro BUHMKAE HEOOXITHICTh MTPOBEICHHS POOIT 3

IMOBCPHCHHA HMIMPHUHHA KOJT11 a0 HOMIHAJIBHOT'O 3HA4YCHHA, MOTIM IHKII ITIOBTOPKOETHCA.
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B 3B’s3Ky 31 3MEHIICHHSIM «KOPUAOPY» IO JTOMYCKAETHCSA B €KCIUTyaTallii IMHUPUHA
komii (3 25 mm: 1545-1520 mm go 10 mm: 1545-1535 mm) npubnuzHo y 2,5 pasu
3pOCTa€e KUIbKICTh MEpPeyKIIaJaHb PEUKOBUX IUIITEH 31 3MIHOIO pOOOYOro KaHTy 3
BIJIMOBIJHUM 3pOCTaHHSAM TpynoBuTpaT. PelikoBi 1uiiTi He OyayTh BUOUpaTH
JOMyCTUMUM O14HUM 3HOC 15-18 MM 1 OynyTh BUAANSATUCS TOCTPOKOBO, IO B YMOBAX
E€KOHOMIYHOTO YCKJIaJHEHHS 3ali3HUIL YKpaiHW OyXe HEIOUUIbHO Yepe3 Te, M0
peliKky B 3aTI3HUYHINA KO € HAWIOPOXKYUM KOHCTPYKTUBHHM EJIEMEHTOM 1 MaloTh
BUYCPITYBaTH BECh HOPMATHBHHHM pecypc, 3akiIaJeHud B HOpMaTHBax IX
BUKOPHUCTAHHSI.
3HauyH1 BTpaTH 3ali3HULb Yepe3 HaIHOPMATUBHUN O1UHUN 3HOC peilok Ta
rpe0OeHIB KOJIIC IPUBEIH O HEOOXITHOCT1 3aly4eHHS] HAYKOBUX KaJpiB MO Mporpami
«KOJIeCO-pelikay 10 pO3pOOKH IMPOIO3UIlii, CIPSIMOBAHMX Ha TMOJOJIAHHS MPOOJIeM
B3a€EMO/IIT pyXOMOT0 CKJIaJy Ta KOJiii, B pe3yibTaTi AKUX OyJ0 po3poOeHo Ta
BIIPOBA/KEHO KUIbKa HOBHX PEMOHTHHUX MPOQUIIB KOJIC BaroHiB, JOKOMOTHBIB Ta
MOTOPBArOHHOT'O PYXOMOTO CKJIaJy, sSIKi MalOTh HOBI1, paHiIlle HIKOJHM HE 3aCTOCOBaHI
B pO3paxyHKax HeOe3MeyHOi MUPUHU KOJI1i pO3MIpH MOMEPEYHOr0 Mepepizy, 1Mo
3HAYHO BILJIMBAIOTh Ha KiHIEB1 pe3yabTaTh. Jl01aTKOBO, JAEsAKi 3 HOBUX PEMOHTHHX
npodiuTiB, SAK JOBEIH EKCIEPUMEHTaIbHI JTOCII/DKCHHS MarTh OuUIbmIl OivuHi
HAaBaHTAXKECHHS Ha PEHKH, HIK CTaHIapTHI Mpodisi, 110 TeX HEOOX1JHO BpaXOByBaTH.
ABTOpPOM PO3POOJICHO AJITOPUTM PO3PaXyHKIB HEOE3MEYHOI MUPHUHUA PEHKOBOT
KOJii, SKui 0a3y€eThCsl HA pe3yIbTaTaX BUKOHAHUX 1M BIACHOPYY €KCIIEPUMEHTATBHUX
TOCTIDKEHHSIX OJHOYACHOTO BIUIMBY BEPTHKAIBHUX Ta OIYHUX CHUJ Ha Ol4HI
BIITUCHEHHS TOJIOBKH PEMKOBOT HUTKHU MPU IE€TEPMIHOBAHUX 3YCHUIUISIX MPUTHUCHEHHS
KIICMHUX Ta 3aKjIagHUX OOJTIB, SAKi OyJIO BHU3HAYEHO Ha I[iM IMiJCTaBl BHUBYCHHS
(aKTUYHOTO 3MEHIIIEHHS 3YCUJIb HATATY Y MPOIECi eKCITyaTaIrii KoJii 3 ypaxyBaHHSIM
HOPMATUBHUX TEPMIiHIB MPOBEICHHS CYIUIBHUX MIAKPITUICHh HA IUISHKAX 3 PI3HUMU
BaHTAXOHATIPYKEHOCTSIMH, 0 JO3BOJIAE€ BpaxyBaTh (PaKTUYHINA CTaH CKPIIJICHBb MPHU
BU3HAUYEHH1 OIYHMX BIATUCHEHb TOJIBKM peliku. Brepie B gaHiii poOOTI aBTOpOM
peanizoBaHa METOJMKA PO3PaxyHKIB pO3LIMPEHHA KOJii  Mmig Yac came

po3NupaHHs PEUKOBOI KOJIiT yepe3 oJHOYacHe Oi4HE BIATUCHEHHS 000X
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pPEMKOBUX HUTOK, Ha 1o 3Beprasu yBary I['.M. lllaxynsanu, M.A. UYepHuIuos,
B.I. TuxomupoB 1mie Ha NOYaTKy BIPOBAPKCHHS 3al1300€TOHHUX IIMal Ta
0€3CTUKOBOI KOJIli, ane nepiii cupoOu po3B’s3aTH MpoOieMy pO3NHMpPaHHS KOl 3
3aJ11300€TOHHUMH IINAJaMH Ta MPOMDKHUMHU CKPIIUIEHHAMH KJIEMHO-00JTOBOIO
tuny 3aiiicauB B.C. Jluciok, Ta 111 cipoOu HE BpaxOBYBaju BEJIMKY YACTUHY BHUIIE
MepesliueHuX HE BpaxoBaHUX (DAKTOpIB BIUIMBY, SIKI BUSABIEHO aBTOPOM JIaHOi
nucepTaliiHoi poOOTH Ta He Oyl HISIKMM YMHOM BpaxoBaHi y HOpMax yCTPOK Ta
yTPUMaHHS 3aJII3HUYHOI KOJII.

3rifHO 10 €BpOMNENChKUX HOPM, BUKiIaaeHuX B mam stui OCXK]] 786-7, ska
HaOpana yuHHOCTI 16 nuctonana 2001 poky Ta Mae peKOMEHAALINHUX XapakTep IS
yciX KpaiH, fKl IpuiManu y4acTh y ix po3poo6ii Ta € yuacuukamu OCXK]] y
«PexkoMeHaIisax mo €IMHIM METOIUII OIIIHKU P1BHS CUJIOBOT 3aBaHTAXXEHOCT1 KO Ta
KOJIIMHUX KOHCTPYKIIA NpHM iX MNPOEKTyBaHHI Ta eKCIUTyaTaimii» y IyHKTI 3.2
IPOMOHYETHCS BUKOPUCTOBYBATH HACTYIMHI KpHUTEpil CTIMKOCTI PEeHKOBOI KOJIi:
nedopmMariii peMKOBUX HUTOK — e Ta 3MIHU IMUPUHU KOJii — AS, IKi MOXKIMBO
3aCTOCYBAaTH JIMIIE TPU BU3HAYEHHI HAHOULIBIIOI JOMYCTUMOI O€3MeYHOI BEIMYMHU
IIUPUHU KOJIii, SKa JUIsi KOHCTPYKII 3 PO3AUIBHUMH NPOMIKHHUMH PEHKOBUMH
CKpIIUICHHSMH Ha 3aJi300€TOHHUX IIIMaJlaX HIKOJIM HE BH3Hayajgach Ta SKY
nepea0aveHo BU3HAYNTH B JaHii poOOTI.

Jlns BU3HAYCHHS HAWTIPIIMX YMOB B3a€MOJIIi KOJIIC PYXOMOTro CKJIaay Ta
PENKOBOT KOJIIT pO3TISHYTO O1YHA /isi HAHOUTBIT MACOBUX OJMHUIIb PYXOMOTO CKJIaIy
M0 BIJOMHX CKJIaJIOBUX TpadiKiB-MacOPTIB O1YHOT i1 Mpy HAWOLIBIINX TOMYyCTUMHX
3HAUEHHSAX HEIMOTAalIeHOT0 MPUCKOPEHHS Ha 3ai3HULSX YKpaiHH, Ha MIACTaBl SKUX 3
ypaxyBaHHSM BaHTaXKOHAIMPY>KEHOCTI AUISTHOK 3pOOJIEHO 3arayibHI BUCHOBKH IIIOJ0
HeOE3MeYHUX 3HAYCHb IMIUPHHH KOJIi MpHU 3aMiHi TOYKOBOTO KOHTAKTY (DaKTUIHUM
TUISIMaM y BHUTJISIZIL €ITITICY.

Jlist BW3HAYCHHS CTATHCTHYHUX 3HAYCHb BEIMYMHHA JIO(PTIB HaA JIAHKO-
30upanpHiii 0a3i KMC-39 Oymu mnpoBeAeHI eKCHEepUMEHTaIbHI poOOTH TIO
BUMIPIOBaHHIO JIIOQTOBUX BIATUCHEHb IMIJIONIBU PEHOK, 3HIATUX 3 KOJII TMpHU

MOJIEpHi3allii, 32 JIONOMOTOI0 BIPKUMAHHS PEHOK CIeliaIbHUM T1IpaBiIlyHUM
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JOMKpPaTOM Ta HACTYyHOK CTaTUCTHYHOIO OOpOOKOI0 OTPUMAaHUX 3HAYEHb,
HEOOXIIHUX JJIsI ypaxyBaHHS NpPU BU3HAUYCHHI HEOE3MEYHOTO 3HAYCHHS IIUPUHU
pENKOBO1 KOTIi.

HaBenene Bule BKa3ye Ha aKTyaJlbHICTh pPO3POOKM OOIPYHTOBAHUX HOPM
0e3MeyHOi MaKCUMAaJIbHOI IIMPUHU PEHKOBOI KOJIi 31 CKPIIUICHHSIMHU MPOMIKHUMHU
peiikoBumHu ckpimieHHaMu tuny Kb-65 ta CK/[65-b. lluMm nutaHHsIM 1 mpuUCBsYEeHA
aucepraliiina podora.

3B's130k po0OTHM 3 HAYKOBHMHM NpPOrpaMamMi, IUIaHAMH, TemMaMH. Tema
aucepTaiiHoi poOOTH Ta i 3MICT OB’ s13aH1 13 BUKOHAHHAM HAaYKOBO-IOCIITHUX POOIT
kadeapu «Kouist Ta komiiiHe rocnonapcTBo» Ta «byiBeNbHI, KOJMiHI Ta BaHTaXKHO-
PO3BaHTAXYBaJbHI MAITUHI» Y KPATHCHKOTO JIEP’KABHOTO YHIBEPCUTETY 3II3HHYHOTO
TPAHCIIOPTY, IO CIIPSIMOBaH1 Ha yIOCKOHAJICHHSI KOHCTPYKIIiT KOJIii METPOTOJIITEHY, ii
yTPUMaHHS, PEMOHTY Ta PEeCypco30epeKeHHs BIAMOBIAHO J0 3aXOiB, BU3HAYCHHUX
[Iporpamamu po3BUTKY XapKiBCHbKOTO METPOIOJIITEHY JAEPKABHOTO Ta PEriOHAIBHOTO
piBHIB, a came: [loctanoBoro Kabinety MinictpiB Ykpainu Big 07.03.06 p. Ne257
«IIpo 3atBepmxenHs J[lepkaBHOI mporpamMu OyIIBHHMIITBA Ta PO3BUTKY MeEpexi
metrpomnoJiteHiB Ha 2006-2010 poxuy.

ABTOp aucepTariiHoi poboTH NMpUiMaB y4yacTh Y HAyKOBO-JIOCIITHIX poOOTax,
mo BUKOHYBaMCh Ha 3aMoBlieHHS KII (XapkiBChbKHU METPOIOJITEH) 3a TaKUMH
TEMaMHU:

- «Po3pobka TexHIYHMX BKa31BOK Ha BUKOPUCTaHHS CTApONPHUIATHUX PEHOK
noBxuHo 12,5 ta 25 M B komigx KII «XapkiBchbKui METPOIONITEH», JACpKABHUN
obmikoBuii Homep JIPNe0216U006885, Xapkis, YrkpAY3T, 2014-2016 pp.

- «JlochmimkeHHs BIUIMBY TapaMeTpiB (IHITHOTO pelkomnumihyBaHHS Ha
PO3BUTOK TOMIHYIOYMX Je(EeKTIB peloK METPOMOJITeHY», Nep KaBHUN OOJIKOBHUI
Homep JIPNe0216U009010, Xapkis, Yxp{Y3T, 2015-2016 pp.

Merta i 3amaui gociaizkeHHss. MeToro nuceprariiHoi poOOTH € MiABUIICHHS
CTPOKY €KCIUTyaTallli pelloKk B CKJIaJHUX YMOBaxX IJIaHy Ta NpoQuI0 3a paxyHOK
BU3HAYEHHSI HOPMATHUBIB MAaKCUMAaJbHOI IIMPUHU PEHUKOBOI KOJIii, B TOMY YHCI, B

NpSIMHUX AUISTHKAaX KOJIi Ta KPUBUX MaJIUX PaJlycCiB 3 MPOMIKHUMH PEHKOBUMU
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CKPIIUICHHSIMU PO3JIUIBHOIO THUIY 32 YMOBHU OOOB SI3KOBOTO 3a0€3MEUYECHHS CXEMHU
HOPMaJIbHO-TIPUMYCOBOT'O  BIIMCYBAaHHSI €KIMaXIB (BO3MKIB) PYXOMOIO CKJIafy.
HopMatuBu MakcumanbHOi IIMPUHU PEUKOBOI KOJIIT NOBUHHI BIANOBIIATA HE JIMILE
BUMOTraMm 3a0e3rnedeHHs 0e3neKn pyXy MOoi3/IiB 10 peanizalii HaOUIbII JOIMYCTUMOTO
3HOCY TOJIOBKH pEHKH, a ii BpaXOBYBaTH BILUIMB HAa (JOPMYBAHHS IIUPHHU KOJIil TAKOTO
dakropy, sIK 00pUC PEMOHTHUX NPOQLIIB KOTIC, @ TAKOK (GAKTUYHHM CTaH KOJIii, 1110
BU3HAYAEThCA KOHCTPYKIIEK MPUKPITUIIOBAYIB, I1X MIHIMAJIBHUMU TOTOYHUMH
3YCHJUIIMHM IPUTUCHEHHSI Ta iX BIJTMBOM HA TOPU30HTANIbHI PY>KH1 O14H1 BIITUCHEHHS
IpY KOJICHUX HaBAaHTAKEHHSX.

VY BiAMOBIIHOCTI 3 MOCTABJICHOO METOIO B AUCEPTAIlIHHIN pOOOTI MOCTABJICH] Ta
PO3B s13aH1 HACTYIHI 3a/1a4i J0CTiIKEeHb!

1) mpoBecTH aHaji3 ICHYHOUYOI METOJUKH BU3HAYCHHS MAKCUMAJIbHOI ITUPUHH
PENKOBOT KOJIT Ta BUBHAYUTH HANIPSIMU 1i yIOCKOHATICHHS;

2) IPOBECTH aHaJI3 MPUYKH MOPYIIECHb O€3IeKN PyXy B MOI3HINA Ta MAHEBPOBIi
poOOTi, AOMYIIEHUX B KOJIHHOMY rOCTIOAAPCTRI 3a13HUIL Y KpaiHu, 110 MOB’sI3aHi 3
PO3IIMPEHHSAM KOJIii;

3) mpoBecTH AOCTIIKCHHS (AKTOPiB BIUIMBY HAa BEIWYMHY MaKCHMAalbHOTO
PO3Mipy IIUPUHHU PEHKOBOT KOJIIT;

4) BUKOHATH EKCHCPUMEHTAIBHI MOCIIPKCHHS BCIMYMHA TOPHU30HTAIBHUX
m0(TIB B KOHCTPYKITIi MPOMDKHOTO peKOBOT0 cKpirieHHs Tumy Kb-65;

5) BUKOHATH TOCIIPKCHHS ()aKTUIHOT'O CTaHY MPOMDKHHAX PEHKOBUX CKPIIICHB
PO3AUTBHOTO THIMY, SKAW BOHM MAalOTh TEpell HACTYTHUM YEPrOBUM IUIAHOBHM
CYLUTFHUM MIAKPIMIEHHAM MPUKPITUTIOBAY1B B 3aJI€KHOCTI BiJl BAHTAKOHAMPYKEHOCTI
0e3CTHKOBOT KOJIIT;

6) TpoBECTH EKCIepUMEHTAIbHI BUMIPIOBAHHS MPYXHUX OIYHUX BiATHCHEHD
TOJIOBKM pEHWKOBOI HHUTKM TIpM OJHOYACHIM aii Ha Hel BEPTUKAIBHOTO Ta
TOPU30HTAIHPHOTO HABAaHTAXKCHD;

7) BUKOHATH JOCITIIDKECHHS yYMOB PO3MOPY KOJIi 3 MPOMDKHUMH PEHKOBUMHU
CKPITUICHHSMHU PO3JUILHOTO THITY Ta HWOTO BIUIMBY HAa BH3HAYCHHS MaKCHMAaJbHOT

IIMPUHU PEUKOBOI KOJIII.
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O0’ekT A0CHiKeHb — MPOLEC B3AEMOJIT 3AII3HUYHOI KOJIII Ta PyXOMOTO
CKJIaJy 3 HOBUMHU PEMOHTHUMU NPOPUIIMHU B KPUBUX JUISHKAaX O€3CTUKOBOI KOJIIT 13
3J11300€ TOHHUMH ILIajJaMU Ta IPOMDKHUMH PEUKOBUMH CKPIIUIEHHSIMH PO3JILIIBHOTO
THUTTY.

IIpenmeT pocii:keHb — TMpoleaypa BU3HAUEHHS MaKCHMaJbHOI IIUPUHU
0€3CTUKOBOT PEMKOBOI KOJIIi 3 MPOMIKHUMHU PEUKOBUMU CKPIIUIEHHSIMHU PO3ALILHOTO
tuny (Kb-65, CK/[65-b).

Po0oua rinmore3a gociigzKeHb — MOJATa€ B TOMY, 110 ICHYIOU1 MIJIXOAH IIOA0
BU3HAYCHHS HEOE3MEeYHOro 3HAYCHHS IMUPUHUA PEUKOBOi KOJii HEKOPEKTHO
3aCTOCOBYBATH JI0 KOJIii 3 3aJ11300€ TOHHOO MiAPEHKOBOIO OCHOBOIO.

Metoamn pocaimkensb. B nucepraiiiiHiii po60TI BUKOPUCTAaHO KOMILJIEKCHHIMA
METOJ] JOCTI/PKEHB, IKHIA BKII0YA€ aHATITUIHY Ta €KCIIEPUMEHTAIbHY YacTUHH. J{7is
AQHAJITUYHUX METOJIIB 3aCTOCOBAHO METOJ MaTEeMaTUYHOTO MojentoBaHHsI. OOpoOKy
EKCIIEPUMEHTAIBHUX  JIOCHIIPKEHb TOPU3OHTANBHUX JIOQTIB  MPOBEIEHO 13
3aCTOCYBaHHSIM METO/[IB MaTEeMaTHYHOI CTaTUCTUKU. JlJig eKcrepuMeHTaIbHUX
JOCIIIHKeHb Oylia po3po0JieHa Ta CTBOPEHA YCTAaHOBKA IS BIITBOPEHHS OJJHOYACHOT
1T BepTUKAIBHUX Ta O1YHUX HABAaHTAKEHb Ha TOJIOBKY PEHKOBOT HUTKH.

HaykoBa HOBU3HA 0/1ep:KaHUX Pe3YJbTATIB MOJIATAE Y HACTYITHOMY:

1. Briepiie otprMaHo HalOLIbIT HMOBIPHY BEJTUYMHY TOPU3OHTAIBHUX JIIOQTIB
a00 BiI0OIB PEMKOBMX HUTOK B MPOMDKHUX PEHKOBUX CKPIIUICHHSAX PO3ILIBHOTO
TUNy TIPU HaNpalOBaHHI HOPMATHBHOTO MIXPEMOHTHOTO TOHHAXY IO 000M
pPEMKOBUM HUTKaM, IO J03BOJWIO BpaxyBaTd, JOJATKOBO 1O BIJJOMHX, ILI€ OJUH 3
HaWOUIBII BIJIMBOBHUX (DAKTOPIB y BU3HAYEHHI MAKCUMAIbHOI HEOE3MeuyHOT MUPUHU
pPENKOBOT KOii.

2. Ha ocHoBi Bu3HadueHHS (DAKTUYHHX 3aJCKHOCTEH 3MIHM MOHTAKHHX
3yCHJIb HATSDKIHHSA KJIEMHHX Ta 3aKJIagHuX OOJNTIB B JIFOUMHA 3aII3HUYHIA KOJIii
BIIEPIIE OTPUMAHO PO3PAXYHKOBI 3Ha4YeHHS (PAKTUYHUX MIHIMATBHUX 3YCHIIb
MPUTHCHEHHS PEHOK 10 IIMaJl, 32 YMOBU BUKOHAHHS BHUMOT [iFOYMX HOPMATHBIB
MIOTOYHOIO0 YTPUMAaHHS 3ali3HUYHOT Kojii. OTpuMaHi pe3ylbTaTH BUKOPUCTaHI

JJI1 BCTaHOBJICHHSA eMHipI/I‘-IHI/IX 3aJIe)KHOCTEH BEIWUHMH OIYHUX IrOPHU30HTAJIbHUX
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BIITUCKAHb TOJIOBKM PEHUKOBOi HUTKM NPH OJHOYACHIM [ii BEPTUKAIBHUX Ta
TOPU30HTAIBHUX CHUJI BiJl KOJIC PyXOMOro ckiany. Lle 103Bonuino BpaxyBaTH BIUIMB
KOHCTPYKIIli MiIPEHKOBOi OCHOBM HAa BHU3HAYCHHS MAKCUMAJbHOI JOMYCTHUMOT
HIMPUHUA PEUKOBOT KOJIII.

3. Bmepmie 3anponoHOBaHO HOBUM METOJ BHU3HAYEHHS MaKCUMAaJbHOL
JOIYCTUMOT IIMPUHU PEHKOBOI KOJIIi 3 ypaxyBaHHSAM HaWOLIbII BIUIMBOBUX (PAaKTOPIB
KOHCTPYKIIIT perKOBOi KOJIii Ta pyXOMOro CKJajay, IO JIO3BOJIUB 3alpOIOHYBaTU
nudepeHIialiio HOpM MaKCUMalbHOI JOMYCTUMOI O€3MeYHOl WUPUHU PEeHKOBOi
KOJI1i B 3aJIE)KHOCTI BiJl YMOB €KCIUTyaTallil, TAKUX SIK CKJIQJIHUMN TJIaH Ta MO310BXKHIN
npodisib B IpAMHUX JUISHKAX KOJIIi Ta KPUBUX MaJIUX PaJllyCiB.

IIpakTnyHe 3HAaYeHHS OTPUMAHMX Pe3yJabTATIB MOJSATA€ Y HACTYITHOMY:

1. Orpumani B aucepTalli BUCHOBKH Ta PE3YJIbTaTH TO3BOJSATH CKOPOTUTHU
MaTepiajibHl BUTPaTH HA MOTOYHOMY YTPUMAaHHI O€3CTUKOBOI KOJII ¢ MPOMDKHUMU
PEHKOBUMHU CKPIIUIEHHSAMH PO3AUTHHOTO THITY.

2. 3ampornoHOBaHUN HOBHM METOJI PO3PaXyHKY BHU3HAUYEHHS MaKCHUMAaJIbHOI
JOTYCTUMOT IIIMPUHUA PEUKOBOI KOJIii, 110 0a3yeThCcsl HA KOMILIEKCHOMY BpaxyBaHHI
KOHCTPYKIIii KOJIii Ta eKCILTyaTalliiHuX (aKTOpiB, YMOB B3aEMOJIii pYXOMOTO CKJIaay
Ta €JIEMEHTIB 3aJI3HUYHOI KOJii, MOXe OyTH BUKOPHUCTAHHH IMPH PO3pOOIIl HOBHUX
HOPMATHUBIB IIUPUHU PEHKOBOI KOJIi B MPAMHUX JUITHKAaX KOJII Ta KPUBUX MaJIUX
pajiyciB Ta BIPOBA/PKCHHI HOBUX KOHCTPYKIIN PEHKOBUX CKPIIICHb.

3. Po3pobneni B nucepTtariiiHiii poOOTI TPOIMO3HUII IMIOAO BpaxyBaHHS
T€OMETPUYHHUX XAPAKTEPUCTUK TMOBEPXHI KOUYCHHS €JIEMEHTIB PEMOHTHHX MpodiriB
KOJIIC PyXOMOT'O CKJIaay A03BOJISATh YHUKATH BUHUKHEHHS HEOE3MEYHOTI0 PO3NUPaHHs
PENKOBOT KOTii.

4. Opepxani B jgucepraiii pe3yabTaTH BHUKOPUCTOBYIOTBHCS Tl dYac
BUKJIAJIaHHS JAUCIUILTIH «YJIalITyBaHHS Ta €KCIUTyaTallis 3ali3HHIbY, «3aTi3HUIHA
Komisi», «OpraHizamis 1 TUTaHYBaHHS PEMOHTHO-KOMIWHUX pOOIT B yMOBax
00MeXEeHUX pecypciB» B KypCOBOMY Ta JUIUIOMHOMY IMPOEKTYBaHHI MPU MiJATOTOBIII
¢daxiBIiB 3a OCBITHBOIO MpPOrpamMor0 «3ali3HUYHI CHOPYAUW Ta  KOJiiHE

rocrnoJIapcTBO» B YKpPaiHChKOMY JIEPKABHOMY YHIBEPCUTETI 3a7113HUYHOTO
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TPAHCTIOPTY.

5. IlpakthuHe BHOPOBAXKEHHS  pPe3yJbTaTIB  JHUCEpPTALIdHOI  poOOTH
MITBEP/XKEHO BIAMOBIIHUMU aKTaMU, HaJlaHUMU B JOAAaTKax J0 JIUCEpTallii.

Ocobuctuii BHecok 3700yBava. PesynbraTu auceprauniiiHoi poOoTH, SKi
BUHOCSITHCSL Ha 3aXKUCT, OTpUMaHi ocoOucTo aBTopoM. OcoOuCTHi BHECOK 37100yBaya
B po0OTax, M0 OMyOIIKOBaHI B CIIBABTOPCTBI, MOJISATA€ Y HACTYITHOMY:

- aHaJIi3 ICHYIOYHX JIOCIIKCHb, MOPIBHSIHHS ICHYIOYHX METOIUK [6];

- pPO3po0Ka METOIMKKM BUKOHAHHS JOCTIKEHb YMOB po3mopy [1];

- MiITOTOBKA E€KCIICPUMEHTAJIBHOT JUISHKH, BUTOTOBJICHHS CIEIiaTbHOTO
o0J1aIHaHHS Ta MPOBEICHHS CKCIICPUMEHTAIBHUX TOCTIKEeHDb [2];

- BUKOHAHHS CEKCIICPUMEHTAJIbHUX JIOCTI/DKeHb, CTaTHCTHYHA O0OpoOKa
OTPUMAHUX PE3YNbTATIB 3 BHU3HAUCHHS MAaKCUMaJIbHOI WMOBIPDHOI BCIIMYHUHHU
ropu3oHTAIBHKX J0dTIB [3];

- JOCIIIJDKEHHS TEOMETPUYHUX TapaMeTpiB 000aiB Ta OaHAaXiB Ta
TEPMIYHOTO BILTUBY raJIbMyBaHHS Ha MIMPUHY KOJICHOT Kodii [4];

- JOCTIJDKeHHsT (PaKTOpiB BIUIMBY HA BEJIMYUMHY MAKCUMAJIBHOTO PO3MIpPY
IMIMPUHK PeiikoBol Kouii [5];

- aHami3 (paKTHYHUX JaHUX MIPH BIIMOBI peiok 6e3¢THKOBOI KoJIii [7];

- aHaJTi3 MPUYKH MOPYIICHb O€3MeKH pyXy Ha 3ami3HUIX YKpainu [8];

- aHaji3 BIUTUBY PEMOHTHHUX MPOQiIiB HA BU3HAYEHHS MaKCHUMAaJIbHOI
IIUPUHU PEHKOBOT KOJIii 3 ypaxyBaHHAM cuil po3mnopy [9];

- po3po0Ka Mporenypy BU3HAUYCHHS MAKCUMAaIbHOT MIMPUHU PEHKOBOI
KOJTIT JUIsl yMOB CKJIATHOTO IIaHy Ta mpodiiro [10];

- ypaxyBaHHS JIOCTIIPKEHUX (PaKTOPIB BIUTMBY B PO3pOOIli IPOIEaYPH
BHU3HAYCHHS MaKCUMAJIBHOT IIUPUHH peiikoBoi Kodii [11];

- JOCII/PKCHHSI BIUTMBY HEMIOTAIIIEHUX MTPUCKOPEHB JIJIS1 IEBHOTO PYXOMOTO
CKJIaJly Ha MaKCHUMaJIbHY IIMPUHY peikoBo1 KoJtii [12];

- aHami3 aKTUYHOTrO CTAHY MPOMIKHUX PEHKOBUX CKPIIJICHD B 3aJI€KHOCTI

BiJl BAHTOKOHAMPY>KEHOCT1 NUIsTHOK KoJii [13].
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Anpodaiisi pe3yabTaTiB AMcePTALIl.

OCHOBHI MMOJIOKEHHS Ta PE3yJIbTaTH AUCEPTAIIMHUX JOCIIKEHb TOMOBIIAIUCh
Ha HACTYIMHHUX MDKHAPOJHUX HAYKOBO-NIPAKTHYHUX KOH(PEPEHIIAX:

- 67-i1 MixkHapo1HI HAyKOBO-NPAaKTHUUHIN KOH(pepeHuii HIIponeTpoBCbKOTro
IHCTUTYTY 1HXeHepiB TpaHcnopty «lIpobnemu Ta mepCrneKTUBH PO3BUTKY
3aJII3BHUYHOTO TpaHcnopty» (M. JHinponeTposebk, 24.05-25.05.2007 p.);

-69-ii MixHapoHI HayKOBO-TIPaKTUYHINA KOH(epeHiii [JHInponeTpoBChKOro
IHCTHTYTY iHXeHepiB TpaHcmopTty «lIpoGmemu Ta TEpCHEKTHBH  PO3BUTKY
3aJII3HUYHOTO TpaHcnopTy» (M. JHinponeTpoBebk, 21-22 tpasus 2009 p.);

- 78-i1 MbxHapoaH1ii HayKOBO-TEXHI4HIM KOH(pepeH1i «PO3BUTOK HAayKOBO1 Ta
IHHOBAI[IWHOT A1SUTBHOCTI HA TpaHCTIOPTI» (M. XapkiB, 26-28 xoBTHs 2016 p.);

- 6-i1 MubkHapoAHIT HAYKOBO-TEXHIYHIA KOH(epeHiii YKpaiHChKOIro
JIEP’)KaBHOTO YHIBEPCUTETY 3alli3HUYHOro TpaHcnopTy «IIpobmemMu HamiifHOCTI Ta
JIOBIOBIYHOCT1 1HXKEHEPHUX CIOPYI Ta OyiBedh Ha 3aJi3HUYHOMY TPAHCIIOPTI»
(m. XapkiB, 19-21 kBithasa 2017 p.);

- 80-1t MixxHapoIHIM HAyKOBO-TeXHIUHIM KOH(pepeHIlii «Po3BUTOK HayKOBOI Ta
IHHOBAIIMHOT AisTIHOCTI HA TpaHCIOPTi», (M. XapkiB, 24-26 kBitHsa 2018);

- 7-i1 MixHapOIHIA HAyKOBO-TeXHIUHIA KoH(pepeHii «IIpobaeMu HamiitHOCTI
Ta JOBTOBIYHOCTI 1HXXEHEPHUX CHOPYA Ta OyIiBeIb HA 3aJTi3HUYHOMY TPAHCIIOPTI»
(M. Xapkis, 14-16 nuctonan 2018 p.).

HucepraiiitHa po6oTa B MTOBHOMY 00Cs31 J0TOBiIajack Ta 00rOBOpIOBAIaCh HA
posmmpeHomy 3aciganHHi kadenpu «Komiss Ta xomiiiHe TtocmomapctBo» (KKI)
VYkpaiHCBhKOTO JEep>KaBHOTO yHIBepcUTeTy 3amisHu4HOro Tpancnopty (YkpAVY3T) y
ciani 2021 p.

IMyoaikanii. OcHOBHHMII 3MICT jgucepramii, pe3yJabTaTd TEOPETUYHHX,
CTCHIOBUX Ta EKCIEPUMEHTAIbHUX JOCIDKEHb B yMOBaX eKCIUIyaTarii
OITyOJTIKOBAHO B 6-TH IPYKOBAaHWUX HayKoBUX mpamsx [1, 2, 4-7, 117], a Takox B 8-Mu
Te3ax JOMOBiAeH HAa MDKHApPOAHMX HAYKOBO-TEXHIYHMX Ta HAyKOBO-TIPAKTUYHUX
koH(pepeHIisax 3 skux 1 —y BuaanHi, mo inaekcyersecss HMBJI Scopus. Haykosi nipairi

[1, 2, 4,5, 7, 117] ony06aikoBaHO y BUAAHHAX YKpaiHH, sIKi BKIIOYCHO 10 IEPEIiKY
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¢axoBux Buganb MOH VYkpainu ta 1 nogatkoBa myOuikaris.

Ctpykrypa i o0car aucepramii. /lucepraiisi ckinagaeTbcs 13 BCTyny, 4
PO3A1UIIB, OCHOBHUX BUCHOBKIB, CIIUCKY BUKOPUCTAaHUX JKepeln 13 131 HaliMeHyBaHb
Ha 14 cropiHkax, MiCTUTh 153 CTOPIHOK OCHOBHOTO TeKCTY, 30 pucyHkiB, 26 TabauLb,
4 nopaTkis.

JIo OCHOBHOrO TEKCTy AMcCepTalii BIAHOCATh TaKi CTPYKTYpHI YacTHUHU
JUCEpTallil: TUTYJIBHUHN apKylll, aHOTaIlll, 3MICT, OIJISI/I JIITEPATypH, OCHOBHA YacTHHA,
BUCHOBKH, 0€3 ypaxyBaHHs CTOPIHOK, 1110 MMOBHICTIO 3aiHATI pUCYHKAMHU, CXeMaMH abo

TaOTALIIMHU.
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