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PABOTA COPTUPOBOYHOM CTAHIIMHU B YCJIOBUSIX IEPEXOJA K
OPTAHUM3ALIUU ABUKEHUS 11O «TBEPABIM» HUTKAM I'PA®UKA
Yeuyauna F0.A.,
HAYYHbIil pYKOBOAUTEb I-p TexH. Hayk becconenko C.A.
Cubupckuit 2ocyoapcmeeHHblil YHUBEPCUMen nymeil coo0uienus

CopTupoBOYHBIE CTAHLIMM MMEIOT BaXKHEiIlIee 3HAUECHUE JUIsl OpraHU3aluu JBUKCHUS
BaroHOIIOTOKOB 10 CETH KEJIE3HBIX JOPOT, a TaKXke Ul MOBBIIEHUS 3 (HEKTUBHOCTH pabOThI
C TPY300THPABUTEISIMU U FPY30I0TyYaTENIMU.

[Ipy HenoOCTaTOYHOM MOIIHOCTH COPTUPOBOYHBIX YCTPOMCTB, He3I((HEeKTUBHON
OpraHu3aliyi TMPOJBIKEHUS M OOpaOOTKM BaroHONOTOKOB, HECOTJIACOBAHHOCTH JIECHCTBHS
paOOTHUKOB CTAaHLUHM M JUCIETYEPCKOro anmapaTa Ha COPTUPOBOYHOM CTAHIIMM BO3HUKAIOT
3HAYUTEIbHBIE MEXKOIEPAIIOHHBIE TPOCTOU, KOTOpPHIE HMPUBOAAT K YBEIHMUCHHIO 000pOTa
BaroHoB. Kpome 3Toro, Ha rnoka3aTesib 000poTa BaroHa 0oJIbIlIOE BIHMSHUE OKAa3bIBAIOT TaKHUe
dakTopsl, Kak 3P(PEKTUBHOCTh PabOTHl JOKOMOTHBHOTO TapKa, TEXHHYECKOE OCHAIICHUE
CTaHLUH, palMOHAIBHOE MHCIIOJIb30BaHUE NPOIYCKHOW CIOCOOHOCTH YYacTKOB, IUIAH
(bopMHpOBaHUS IOE3]I0B.

Ha sxonomuueckue nokaszarenu padbOTbl COPTUPOBOYHBIX CTAHLIMN, XapaKTep MpoIrycKa
II0E310B OKAa3bIBAET BIIMSHUE HEPAaBHOMEPHOCTH B ABM)KCHUHU I1OE3[10B IO MEPUOJAM CYTOK,
HEPaBHOMEPHOCTh BAaroHONOTOKOB IO HampaBieHUsM JBHXeHUs. HepaBHOMepHOCTH B
JIBYDKEHUH T0€3/10B BBI3bIBAET CHMKEHHE NepepadaThIBaOLIel ClIOCOOHOCTH COPTUPOBOYHBIX
CTaHLMM, BBI3BIBACT 3aJCPKKHU IIOE3/I0B U3-32 HENPHUEMA, YXYIIIAET YCIOBHS JKCILTyaTalluu
MarucTpajIbHbIX KEJIE€3HOLOPOKHBIX JIMHUM.

CnenyeT y4uThIBaTh, 4YTO COPTUPOBOYHbBIE CTAHIUU SIBISIOTCA CAMOM JOPOTrOCTOSILEH
YacThl0 MHQPACTPYKTYPbl  KEJIE3HOJOPOKHOIO  TPAHCHOPTA, MO3TOMY  IOBBILICHHUE
nepepadarbIBaoniel CIOCOOHOCTU COPTUPOBOYHBIX CTAHIMM MOMKET OKa3aTbh 3HAUUTEIbHOE
BIMSHUE Ha COKPALICHHE JKCIIYyaTallMOHHBIX PACXOJ0B JKEIE3HOIOPOKHOIO TPaHCIOpPTa B
YCIIOBUSIX HEPABHOMEPHOCTHU B JIBUKEHHH.

JUis OLleHKU BIIMSHUS HEPABHOMEPHOCTH B JBMIKEHHUHU TPY30BBIX I10O€3/10B Ha PaboOTy
CTaHIIMM B  1I€JIOM HEOOXOJMMO  BBIIBUTH 3aBUCHUMOCTh  MEXIY  IOKa3aTeIsiMU
HKCIUTyaTal[MOHHON paboThl M MPUMEHSAEMBIMU BapHaHTAaMHU TEXHOJIOTUM MO OpraHU3aluu
NEePEBO30K (MO «TBEPABIM» HUTKAaM M IO «TOTOBHOCTH» COCTaBOB). B HacTosee Bpems, Kak
NpaBUJIO, JJIi COPTUPOBOYHBIX CTAHIMH YCTAHOBJIEH MOPSAAOK pPabOThl MO «TOTOBHOCTH
COCTaBOB, T.€. (OPMHUPOBAHUIO T0OE3/I0B B COOTBETCTBUU C IUIAHOM (HOPMHPOBAHUS
YCTaHOBJIEHHOI'O BeCa WJIN JJINHBL.

ABTOpOM OBUIM MpoOaHAJM3UPOBaHBl BCE HA3HAYEHUS IUIaHa (OPMHUPOBAHUS
BHEKJIACCHOW COpPTHPOBOYHOM cTaHumu MHckas 3anmagHo-Cubupckoit sxene3Hoi noporu. B
tabnuue 1 npuBeneHa kiaccupuKkalnysg Ha3HAYEHUHW IUlaHa (OPMHUPOBAHUS CTAHLIUU B
3aBUCHUMOCTH OT MOIIHOCTH Ha3HaueHUs. B kauecTBe MOIIHOCTH NMPUHMMAETCS KOJIUYECTBO
IIO€3[10B, OTMPABIIIEMBIX Ha JAaHHOE HAa3HA4eHWE C COPTUPOBOYHOM CTaHLMH, 3a
OIPEIETICHHBIN NEPUOJ BPEMEHH.

Tabmuua 1 — Knaccudukanust HazHaueHUH TuiaHa (GOpMUpPOBaHUS B 3aBUCUMOCTH OT
MOIIHOCTH

VYciloBHOE HanMMEHOBaHHE MOIIHOCTH Cpez[HecyToqﬁoe KOJIMYECTBO OTHPABJIACMbIX
Ha3HA4YCHUA IOo€310B HA TaHHOC HA3HAYCHHC




Han0oJIee MOIIIHOE >5
MOIITHOE 3-5
cpenHee 2-3
HaMMEHEE MOIIIHOE 1-2
HEMOILHOE <1

Jlalee TpOBOAMIIACH OIICHKA KOJMYSCTBCHHBIX M KAYECTBEHHBIX ITOKa3aTeseH
HepaBHOMepHOCTI/I B ABW)XXCHUU JIs1 paanquﬁ MOIITHOCTHU HaBHa‘IeHI/Iﬁ B COOTBCTCTBUU C
Tabuuuen 1.

Ha pucynke 1 mnpuBeneHa guarpamMma, IIOKa3bIBalOIas HEPAaBHOMEPHOCTH
€XKeCyTOYHOTO OTHPABJICHUS TPY30BBIX MOE3/I0B HA CTAHIMIO AnTalickas (Hanboliee MOITHOE
HA3HAYCHKE) B TCUCHUE MECsIIa.
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Pucynok 1 — HepaBHOMEpHOCTh €XKECYTOYHOI'O OTIPABIICHUS T'PY30BBIX IMOE3]I0B Ha
CTaHIIMIO HanboJiee MOIITHOTO Ha3HAUCHUS

Jns  crabunuzanuy  Tpy30BOIO  JABM)KEHMS, CHIDKEHHS €ro BHYTPUCYTOYHOM
HEPAaBHOMEPHOCTH, a Takke ansi 0ojiee KA4eCTBEHHOTO TPAHCHOPTHOTO OOCITYKHBaHHS
TPY30BIa/ICNBIEB 1EIeCO00pPa3HO MPUMEHSTh TEXHOJIOTHIO JBM)KEHUS TPY30BBIX MOE3/I0B IO
pacnrcaHuio («TBepAbli» TpaduK IBUKEHHS TPY30BBIX MM0e370B). [l BHEOpeHHs HTOU
TEXHOJIOTHMH, a TAaKXXC ITOBBIIICHUSA 3(1)(1)6KTI/IBHOCTI/I BSaI/IMOJIeI\/JICTBI/ISI C I'py30BJIagCIblaMn
HEOOXOJUMO HCIONB30BaHUE TpaduKka ABMKEHUS C BBIACICHHEM B HEM HUTOK IS
YCTOMYMBOW YaCTH «1JIpa» TPY30BbIX MOE3I0B.

Ha pucynke 2 mpuBeneHa auarpamma, MOKa3bIBaroOIlas KOIWYECTBO OTMPABICHHBIX
MOE3/I0B Ha3HAYCHHEM Ha CTAaHIIUIO AJNTalickasi B TEUYEHUE CYTOK 3a MeCsI] ¢ pa3OUBKOH 110 3-
X YaCOBBIM MEPUOAAM C YKA3aHUEM CPETHECYTOUHOTO 3HAUCHHUS.
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Pucynok 2 — HepaBHOMEpHOCTh OTHpABIEHUS TPY30BBIX IMOE30B Ha CTAHIUIO
HaubosIee MOIIHOTO Ha3HAYEHHUS 10 NEPHOJIaM CYTOK

[Tocne oOLEHKM HEPaBHOMEPHOCTH OTIPABICHUS II0E3[0B BCEX HA3HAYCHUU ILIaHA
(GopMHPOBAHHUS CO CTAHLUH OBLIM MOJYyYEHbI CIEIYIOIINE PE3yIbTaThl:

-[I0 K2)KZIOMY Ha3HAUCHUIO OIpeseneH KOd(p(UIUEHT HepaBHOMEPHOCTH Ky, KOTOPBIH
paccUUTHIBAETCS, KAK OTHOIIEHHUE MAKCUMAJIbHOI'O KOJIMYECTBA OTHPABIAEMBIX M0E310B N, e
3a 3-X 4acOBOM IEPHOJ CYTOK K cperHeMy N,:

K,op =22
Hep Ncp
- BBIIBIICHO,  YTO  KOX(PPHUIMEHT HEPaBHOMEPHOCTH  YMEHBIIAECTCS C
YBEJIMYEHUEM MOIIHOCTH HA3HAYEHUsA. OJTa 3aBUCHUMOCTH IIPEACTaBICHA Ha PUCYHKE 3.
AHaJIOTUYHbIE Pe3yJbTaThl OBUIM IOJYYCHBI M TPH aHAIM3E OTIPABJICHUS TOE3[0B IO
HAa3HAYEHUM IJ1aHa (OPMHUPOBAHUS CTAHLUU B JPYTUE MECSLBL.

2,5
Q.
2 2
x
1,5 -
1
0,5
0 T T T T T T T T T T T T T T T T T T T 1
<t OO A N < N O NAN A S BN O NN WM O N N
S dadoadd am S~
o~
CpepHee KONMUYecTBo OTNpaBAseMblX No3A,08 3a cyTku, N/cyt
Pucynok 3 — U3meHenue Kod(pQPUIIMECHTAa HEPABHOMEPHOCTH B 3aBHUCUMOCTH OT

MOIIIHOCTH Ha3HA4YEHMS

N3 npuBe1eHHON THCTOrpaMMBI CIIEYET:

-ueM MEHee MOIIHOe Ha3HA4YeHHWe CTpyH IuUTaHa ¢GOopMUpOBaHUA, TeM Ooiee
HEpPAaBHOMEPHBI MOE3J0NOTOKH B TEUEHUE CYTOK;

-HauOonee MOUIHBIE CTPYH, a TakXKe, OTYACTH, HA3HAYCHHs] CPEAHEW MOIIHOCTH
SBJISIIOTCS HauOoJyiee CTAaOMIIbHBIMH, PAaBHOMEPHBIMHU B TEUYEHHE CYTOK IO KOJIMYECTBY
OTIPABIIIEMBIX ITOE3/0B.

Bosbiast MOITHOCTE OTJIETBHBIX HA3HAYEHHM MTO3BOJISIET 3@ CYET JIOMYCTUMOTO pa3zmepa
MPOCTOSI BarOHOB HAa COPTHPOBOYHBIX CTAHIUSAX O0ECHeUMBaTh OBICTPOE WX OTMPABICHHE C
NyHKTOB (GopmupoBanus. OIHAKO MaJOMOIIHbIE Ha3HAYeHUs TPEOYIOT 3HAYUTEIbHBIX
MIPOCTOEB BarOHOB HA CTAHIIMU MEPEPAOOTKH.

B mpomecce wuccnenoBanus Oblla  BBIABICHBI  MapaMeTpbl  HEPABHOMEPHOCTHU
OTIIPABIICHUS TPY30BBIX MOE30B C COPTUPOBOYHON CTAHIIMU B TEUYEHHUE CYTOK U ONPEIEIICHBI
HanboJiee BEpOSTHBIE BPEMEHA TI0 ONPECIICHUIO «TBEPABIX» HUTOK B TpaduKe JBUKEHUS TS
Haubosee YCTOWYMBOM YaCcTH TPY30BBIX MOE3A0B («IApoy» Tpaduka), 4TO MO3BOIUT MOBBICUTH
KaueCTBO TPAHCIIOPTHOTO OOCITYKHBaHHUSI.



