EHEPT'O3BEPEXXEHHA HA TPAHCIIOPTI

EHEPI'O3BEPEKEHHA HA TPAHCIIOPTI

3micT
OHEPI'OCBEPET"ATEJIbHBIE MEPOITPUATUA HA
KEJIESHOJJOPOXHOM TPAHCTIOPTE........c.ccooiiiiiiicinecneceene 106
E.JI. BornapeBckasi, pactipe/ieiuTesb padoT, IeX MOPCKUX mepeBo3ok [TAO
MK «ABOBCTATIDM ...ttt 106

VIIPABJIEHUE TPY30IIOTOKAMM TPAHCIIOPTHOU CHCTEMBI
IMPOMBIIIJIEHHOI'O TIIPEAITPUATHA B PEXHWME PEAJIBHOI'O
BPEMEHT ..ottt ettt s ve et aaeanan 108
1O.B. bynrakoBa, o1eHT, [BY3 «IITY» .coviieieiinieieneneeeeeeeeeeeiee 108

HUCCJIEAOBAHUE VYCJIOBUU OKCIUIYATALIMM W PEXHUMA
PABOTbI BAI'OHOB-XOIIIIEPOB TIAPKA METAJUTYPIMTYECKOI'O
TMPEATIPYISITHIS ..ottt 109
B.C. Boponaii, crapumii npenofaBatenib, [ BY3 «IIITY» ....c.covevvinicccniceenennee 109

INOUCK IIYTEM COKPAIIEHMA 3ATPAT HA OSKCIUTYATAIMIO
BATOHOB-XOIIITEPOB ITAPKA METAJUTYPTMUECKUX
TIPEJITIPYISITIAM. ... seeee e esese s erene e 110
B.C. Bopomaii, crapumii mnpenopaBatens, I'BY3 «III'TY», O.H.
Bypnaudenko, KoHTposiep B MPOU3BOACTBE YepHBIX MeTawioB, [TAO «MMK

HM. VITIBHH) «.c.cnviiiieiiiieieictcteetc ettt sttt 110

®OPMUPOBAHUE SHEPTODDOEKTHBHOU TPAHCHOP’]?JHOP'I
CHUCTEMbI HA OCHOBE UHTEJUIEKTY AJIbHBIX TEXHOJIOT'UM ...... 112
T.A. T'ynan, acnupaT, [BY3 «IIITY» .c.coviiiiiniinininenieeceeeeeese e 112

PA3PABOTKA OHEPI'OCBEPEI' AIOIIEU TEXHOJIOT'M1
PASMOPAXVMBAHIA MACCOBOI'O CbIPbS HA TPAHCIIOPTHO-
CKIJIAACKOM KOMIUIEKCE IMPOMBIINUIEHHOT'O TTIPEAITPUATHSA.. 113
B.I'. Ixxenuako, HayanbHUK cMenbl LD VKT, «[TAO MMK um. Unbnuay.... 113

OITPEAEJIEHUE PALITMOHAJIBHOI'O COOTHOILEHMA
[IEPEPABATBIBAEMOI'O  BATOHHOI'O  IIAPKA  CTAHLIUN
METAJUTY PTHYECKUX TIPETTPUSITH. ... 114
E.B. Kupunesa, accucteHT, [BY3 «IIITY M c..ceuveieiiiiiininieeeceeeeteeeene 114
IMPOBJIEMU EHEPI'OPECYPCO3BEPEXXEHHS HA 3AJIIBHUYHOMY
TPAHCTIOPTT ..ottt sr e s e se s sa e enenas 116
0.B. Ky3pmina, accucteHT, IBH3 «TITY ..o 116
OOPMIPOBAHHME TPAHCITOPTHBIX ITOTOKOB 4
NIAEHTUOUKALIA OKCIUTY ATALIMOHHO-TEXHYECKIX
[IOKA3ATEJIEN PABOTBI COPTUPOBOYHOI CTAHLIUM.................... 119
I'LH. Hocenko, s3xoHomucT 1 kateropun, [TAO «MK ABOBCTAJIby .............. 119

105
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SHEPI'OCBEPEI' ATEJIbHBIE MEPOITPUATUA
HA KEJIE3HOJOPOXXKHOM TPAHCIIOPTE

E.JI. Bonoapesckas, pacnpederumens pabom, yex MOPCKUX Nepeo30K
1TAO « MK «A30BCTAJIb»

DHepropecypcocOepexeHHe - 3TO IPOLECC COKpaIeHUs] TOTPeOHOCTH
B DHEPropecypcax M 3HEPrOHOCHTENSIX B MepecueTe Ha eHHHUILY KOHEUYHOro
MOJIE3HOTO MPOIYKTA, 3TO HE TOJIBKO SKOHOMHSI SHEPTUH M PECYPCOB, HO H
obecrieueHne ycioBuil 1uist Hanoosee 3pHEeKTUBHOIO X MCIIOIB30BAHUSL.

OCHOBHBIM HATIPaBIICHAEM MOBBIIICHUS SHEPro3(hHEKTHBHOCTH Ha IKeres-
HOJIOPOYKHOM TPAHCIIOPTE, SIBISIETCSI COKpAILlEHHE MOTpeONIeHHsI TOIUINBA TT0JI-
BIKHBIM COCTABOM. PacXo/ipl Ha TOTUIMBO B OPraHH3aIMsIX, 3aHUMAOIINXCS T1ac-
CaXUPCKUMH M TPY30IEPEBO3KAMH JKENIE3HOIOPOKHBIM TPAHCIIOPTOM, COCTaB-
mstoT 60% u Oonee OT OOIIMX 3aTpaT HA TOIUIMBHO SHEPIEeTHYECKUE PECYPCHI.
OnHUM W3 OCHOBHBIX HAMpABJICHHI MOBBIMCHUS Y()(PEKTHBHOCTH MEPEBO30K
SIBIISIETCS YBEJIMUEHHE BEca M CKOPOCTH JBMKEHHSI TI0€3/10B, YCKOPEHHE TIpoLiec-
ca repepabOTKH COCTaBOB Ha TEPMHHANE. JTO OMNpeessieT NaIbHEHINI pocT
CEKIIMOHHOW MOIIHOCTH TEIUI0BO30B. OJIHAKO, OCHOBHBIM HCTOYHHKOM TIOBBI-
HICHHOTO PAacXofia TOIUIMBA TEIUIOBO3aMH SIBJISACTCS TEPEXOMHBIA PEXUM IPH
Habope MOIIHOCTH M YCKOPEHHH TeruioBo3a. [IpaBMiIbHO OpraHW30BaHHBINA pe-
KM padOTHI CUJIOBOW YCTAaHOBKH B ITIEPEXOIHOM IIpoliecce HaOopa Harpy3KH
MOXET CYIIECTBEHHO MOBBICHTh MAHEBPEHHOCTh TEIUIOBO3a M YMYUIIHTH €ro
TOTUTMBHYIO 3KOHOMHUYHOCTh. HeoOXomiMo Ha MepCcreKTHBY BBISBUTH TpeOOBa-
HUSI TSITH TIPY MAHEBPOBO#T paboTe TEMIOBO30B K MOIIHOCTH CHJIOBOH YCTAHOBKH,
TSICOBBIM KAYECTBAM JIOKOMOTHUBOB, MPOIOJKUTEILHOCTH PabOoThI MO/ HATPY3KOH
W HajchcTeMa SHeprod(peKTUBHOCTH TETIOBO3a XOJI0CTOM X0y U T.I. Lleneco-
00pa3HO BBIIBUTH HAMOOJIEE TSHKENBIC PSKUMBIL, XapaKTePHBIC IUIsl BCEX BHIOB
MaHEBpPOBOW pabOThI, ¥ TI0 pe3yNIbTaTaM MX aHaIM3a pa3padoTaTh TEXHUUECKUE
TpeOOBaHUS K JM3ENsAM MAaHEBPOBBIX TEIUIOBO30B IO MOIIHOCTH M CKOPOCTH
npreMa Harpy3Kd, Ha OCHOBAaHHH KOTOPBIX M MPOW3BOIHTH BBIOOP OCHOBHBIX
MapaMeTpoB TEIUIOBO30B M  OKCIUTYAaTAIIMOHHBIX  XapPaKTEPHCTHK —U3ENb-
reHepatopoB. OCHOBHOM 3aJlaueil Mpy SKOHOMUHU TOIUIMBA SIBJISIETCS - TOBBIILIE-
HUSI SKCIUTYaTAIIMOHHON 3((EKTHBHOCTH MaHEBPOBBIX TEILIOBO30B 33 CUET BbI-
Oopa palMOHANBHBIX 3HAYCHHIT MOIHOCTH JH3ENei U CLEITHOrO Beca TerIOBO-
30B, a TaKKe pAIMOHAIBHON OpraHM3alMi peXMa HarpyXEeHUs H3elb-
reHeparopa. OCHOBHBIMH TMOKA3aTENSIMU, XapaKTEPH3YIOIMMHU CII0OCO0 BBIIION-
HEHHUs MAHEBPOBOW OMEPAINH, SBISFOTCS BPEMsI M CTOMMOCTb, 3aTPAauCHHbIC Ha
e BBIMOJIHEHHE, KOTOPhIC TECHO CBA3aHBI C MapaMeTpaMH JIOKOMOTHBA, [LTaHOM
U TpoduIieM MyTH B MaHEBPOBOM paiione u T.1. Kak W3BeCTHO, BpeMsi U CTOH-
MOCTb BBITIONHEHHS] MaHEBPOBOH OMEpaIii OOpaTHO MPOMOPIHOHAIBHEL, T.C.
YeM MEHBIIIC 3aTPAYMBACTCsS BPEMEHH HA BBIMOJHEHHE MaHEBPOBOU OIEpALIHH,

106



EHEPT'O3BEPEXXEHHA HA TPAHCIIOPTI

TEM OHa JIOPOXKE - BBIIIIE BHepreTudeckue 3atpatel. Hanpumep, TpeboBaHue mo-
BBIIIEHHS! SKOHOMUYHOCTH CHJIOBOH YCTAHOBKH B MEPEXOTHOM TPOLIECCE TIPUBO-
JIUT K 3aTATMBAHUIO Ipoliecca U TOTepe TeIUIOBO30M MAaHEBPEHHOCTH, TpeOoBa-
HME TI0 MOBBIIICHUIO MPHEMUCTOCTH CHIIOBOM YCTaHOBKH 110 MOIITHOCTH HPHBO-
JMT K CHWKEHHIO Kod(puimeHTa M30bITKAa BO3/IyXa, JBIMICHUIO U BBICOKAM
TEIUIOBBIM Ileperpyskam. Onpenenenue Kpurepus 3(QheKTUBHOCTH paboThl Ma-
HEBPOBOIO TEIUIOB03a 03 ydeTa Kakoro-nmuOo U3 yKa3aHHBIX (paKTOPOB MPHBO-
JIUT K IPOTHBOPEYMBBIM PE3yJIbTaTaM.

TexHnuueckne MepONpHATHS 10 HATPABIEHHIO TOBBIIIEHHS dHEpProdd-
(hEeKTUBHOCTH MOJBIDKHOTO COCTaBa HAIPaBJIEHbI HA TTOBBIIICHHE SKOHOMIY-
HOCTH U HaJI©XHOCTH PabOThI BCEX Y3JIOB M arperaroB TeIwioBo3oB. CBoes-
PEMEHHBI MOHHUTOPHHI' COCTOSIHUSI TPAHCIIOPTHBIX CPEACTB M HX PEMOHT
n.1.1. K 4nciy OCHOBHBIX y3JIOB M amIlapaToB JAW3eNs, KOTOpbIE HEMOCPEICT-
BEHHO BIIMSIOT HAa PAacXOJ TOIUIMBA, OTHOCUTCS TJIaBHBIM 00pa30M TOILTHUBHAS
anmaparypa. Tak, HarpuMmep, OT HEyAOBJIETBOPUTENBHON MPUTUPKU MBI K
KOpILyCy pacmbuiuTess (POPCYHKH, Ype3MEpHO OOJIBIIOro 3a30pa MEXIY Ur-
JIOM U ee HampaBJIAIOIIel, HEYETKOro BIPHICKA, OT 3aBUCAHUS IUTyHXKEepa U
MIOTEPH TIOTHOCTH IUTYH)KEPHOM Maphl TOIUTMBHOTO Hacoca B 3HAUYNTEIBHON
CTENEeHN MPOUCXOAUT MEPEepacxoi AW3EIbHOrO TorumBa. borbiyro ponb B
SKOHOMHOM PAaCXOJIOBAaHHH TOIUTMBA WUIPAeT HWIMHAPO-TIOPIIHEBAsI TPYIIIa.
W3BecTHO, YTO OT M3HOCA IMJIMHIPOBBIX T'HMJIB3, MOJIOMKH WM MPUTOPAHUS
TIOPIIHEBBIX KOJIELl YXYIIIAEeTCsl TJIOTHOCTh IWJIMHIPOB, CHIDKAETCS JIaBlie-
HHE CKaTus, B Pe3yNbTaTe Yero HapyIaeTcsi HOpMaIbHBIH MPOIIECC CropaHus
TorumBa. Kpome Toro, OT Takoro COCTOSTHHS IIMJIMHAPO-NOPIITHEBOH TPYIITEI
YBEJIMUMBAETCS PAcXo]] AU3ENbHOIO Macia U, CIeA0BAaTEeNbHO, Harap Ha IIpo-
JTyBOYHBIX M BBIITyCKHBIX OKHaX, YMEHBIIAETCS TOCTYIUIEHHE BO3IyXa B IH-
JIMHAPBL, YXYAIIAeTcs ero rnpoayBka. [Ipu Beex ciydasix HapylleHHs HOpMa-
JIBHOTO TIPOLIECCa CrOpaHusl TOIUIMBA YXY/ILIAeTCsl 3KOHOMUYHOCTD U3l U
YBEJIMYMBAETCS TBIMHOCTD BBIITYCKHBIX Ta30B.

[IpuMeHeHNsT TEXHOJOTUM pEKyIepalyy dHEPrud TermaoBo3oM. Ilpu
5TOM OOPTOBBIE CUCTEMBI aKKyMYJINPOBAHUS SHEPTUH MTO3BOJISIFOT PALlOHA-
JIBHO PacrpeessiTh MOIHOCTh TETJIOBO3HOTO IBUTATENS Ha TATY U CITyXKe-
OHBIE HY)KJIBI B COOTBETCTBHH C YCIOBUSIMU JABHKEHHSI U TIPU HAJTMYHUHU COO-
TBETCTBYIOILETO CHUJIOBOIO 00OPYAOBAaHHS OCYLIECTBIISATH PEKylNepaTUBHOE
TOpMOXEeHUE, o0ecrieurBas 0ojiee TOUHOE [0 CPaBHEHMIO C ITHEBMAaTHUEC-
KAM TOPMOXKEHHEM pEryJHpOBaHHE CKOPOCTH JBW)KEHHS B IpejeNiax 3a-
JITAaHHOTO JTMara3oHa. [IpuMeHeHne yKa3aHHBIX CHCTEM JaeT BO3MOXKHOCTD,
TaKUM 00pa3oM, IOBBICHTH SHEPTETHYECKYIO 3((DEKTUBHOCTD U TIPOU3BOIH-
TENIFHOCTh JIOKOMOTHBOB. lccrienoBaHusi mokasajid, 4TO NpPU JU3EIbHON
TAre peKynepanus Mo3BOJIUT CHU3UTh pacxon Tormusa Ha 18-23%, a ¢ yue-
TOM CTAOMIIN3AIMY PEXKUMa PaOOThI TEIUIOBOro ABHratens - 10 30%.
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YIPABJIEHUE I'PY30IIOTOKAMHU TPAHCIIOPTHOM
CUCTEMbI NIPOMBIIIJIEHHOTI'O ITPEAIIPUATHSA B PEXKXUME
PEAJIBHOI'O BPEMEHH

FO.B. Byneaxosa, ooyenm, I'BY3 «III'TY»

I'naBHOM 3a7aueil yrnpapieHus TPAHCIIOPTHOW CUCTEMOM MPOMBIILIEHHOTO
npemnpusitust (TC ITIT) siBsieTcst obecrieueHue Cia)XKeHHOr0 TEXHOJIOTYECKOro
B3aMMOJICHCTBHS BCEX YHACTHUKOB IPOIIECCa IPOM3BOICTBA (TIPOM3BOICTBEHHBIX
LIEXOB, CKJIAJIOB MAaTEepHAIFHO-TEXHMYECKOrOo CHAOXKEHMS) W TPaHCIOPTHOIO
Tiporiecca (TPaHCIOPTHBIX IIEXOB), OCHOBAHHOTO Ha NPHHIIMIE PalMOHATEHOIO
HCIIOJIb30BAHUS BCEX PECYPCOB MPEATIPUATHSL.

Pemenne 3amaun agdexruaoro ynpasienus TC I1I1 gocturaercs 3a
CYET YNpaBJICHUS IapaMeTpaMy €€ IPY30MOoTOKOB (00bEeM, HHTEHCHBHOCTh
TIOCTYIJIEHUs] TpeOOBaHMI Ha IPy3, HHTEHCUBHOCTH JIOCTaBKH I'py3a) B pea-
JIBHOM PEXHUME BPEMEHHU C MTOMOIIBIO JUHAMHUYECKON IKCIEPTHON CHUCTEMBI
noanep>xku npuHsTHs pemenuii (CIIIIP).

OcHOBHO¥ 3aa4eil npeyIoxkeHHoN quHammdeckol skcrieptHoi CIITP sB-
JISIeTCsl KOHTPOJIb HaJl OONBIIMM TTOTOKOM TapaMeTPOB, XapaKTEPU3YIOIIHX dJie-
mentsl TC T 1 npuHATHE CBOEBPEMEHHBIX HAyYHO-OOOCHOBAaHHBIX PEILIEHUH
TIO YIPaBJICHHIO TApaMETPaMH TPY30ITOTOKOB B JIFO00H MOMEHT BPEMEHH.

CIIIIP ocHOBaHa HAa COBMECTHOM NMPUMEHEHUHU amnmapara meneid Map-
KOBa JUIsl MOJTYYEHUS JaHHBIX O BEJIMYMHE BO3MOXKHBIX JIOTUCTUYECKUX H3-
JIEpKEK B CUCTEME B Pa3HBIX MPOU3BOACTBEHHBIX CUTYallUsX, U TEOPUH He-
YETKUX MHOXKECTB AJIS1 IPUHATHA pElIeHHs O apaMeTpax rpy30M0TOKOB 110
KPUTEPHIO MUHUMYMa JIOTUCTUUECKUX U3JIEPAKEK.

OxcneprtHas CIITIP ynpasnenus rpy3zonorokamu TC IIIT cocrout uz
6a3b1 nannbix (B/1), 6aswl 3nanwit (b3), anmapara HEYETKOTrO JIOTMYECKOT O
BBIBOJA (puc. 1).

BJ] conepxxut uHGOPMAIIIO O COCTOSHUU:

— MIPOU3BOACTBEHHBIX 1IEXOB: TOTOBHOCTH, MPOU3BOAUTENBLHOCTD, JIUTE-
JIBHOCTb NIPOM3BO/ICTBEHHOTO IIMKJIA, BPEMsI TaKTa, EMKOCTh LIEXOBOT'0 CKJIaJ1a;

— MEXIIEXOBOI'0 U BHYTPUIIEXOBOI'O TPAHCIOPTA: KOIUYECTBO €UHHUIL
TEXHUKH, TOTOBHOCTb, IPOU3BOJUTENBHOCTD, B3aUMO3aMEHSIEMOCTh, IPY30-
MOJbEMHOCTh, BpeMs MOTPY3KH, BPEMs BBITPY3KHU, BPeMs €3/KH;

— COCTOSIHUE CKJIQJCKON MOACHUCTEMBI: MaKCHUMAaJbHBI M MUHHMMAalb-
HBII YPOBHU 3a1acoB, CTPATETUs IOMOIHEHUS 3aIacoB.

B3 conepxut moHATHSI KOHKPETHOM MPEAMETHON 00JIACTH U IKCIIEPTHBIE
3HAHWH JUTsl IPUHSTHS PEllieHNH — 0a3y TaHHBIX 3HAYEeHUH MoKa3aTenei, xapa-
Krepusyronux sorucrindeckue m3nepxkku B TC I11, 3ananue ¢yHKImil npuHa-
JUIEKHOCTH BXOJIHBIX ¥ BBIXOJHBIX JIMHIBUCTHYECKHX IEPEMEHHBIX, 0a3y mpa-
BIJI HEUETKOIO JIOTMYECKOT O BBIBO/IA.
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Pucynok 1 — Ctpykrypa nuHamudeckoit sxcrieptaoit CITTTP

Arnmapar HEYeTKOro JIOTMYECKOro BBIBOJIA KOOPAMHHPYET IPOLIECCHI
CIIIIP, ucnione3yst cuctemsl ynpasnenus b/l (CYB/) u B3 (CYB3), myrem
TIPHHSTHS PEIIEHHUH 110 YIPaBJIEHHIO TapaMeTpaMy TPYy300TOKa B OTJEIBHBIX
3BeHbsx 1 TC I1I1 B enom.

UCCJIEJOBAHUE YCJIOBUM SKCILTYATAIIMA U PEXKUMA
PABOTbBI BAI'OHOB-XOIIITEPOB ITAPKA METAJIUTYPITHUECKOI'O
HPEAIIPUATUA

B.C. Boponaui, cmapwuii npenooagamens, I BY3 «III'TY »

Ha Meramnypruieckux MpeanpusTHiIX OJHUM U3 OCHOBOIOJIATAIONIHX
(aKTOpOB IS yCHEUTHOW MX pabOTHI SBJISIETCS CBOEBpEMEHHast U Oecrepe-
OolfHas JOCTaBKa ChIPbS A JOMEHHOrO MPOU3BOACTBA. JlocTaBKa ariome-
para sBIsleTCS OJHUM M3 Haubolee MacCOBBIX IPY30IIOTOKOB HA METAJLIyp-
TMYECKUX TPEINPHUATHSIX TTOJIHOTO LIUKIIA.

HenpepbIBHOCTh TIPOM3BOJICTBEHHOIO IPOLECca KPYITIOCYTOUHO oOecte-
yyBaeT pabouMii MapK BaroHOB-XOIIEPOB TSl MepeBO3KH ariomepara. Ha mpu-
Mepe OJJHOTO M3 KPYIHBIX METANTYPrUYECKUX MPEANPHATHN 10 SKCIUTyaTaIH
9THX THUIOB BarOHOB MOMKHO CIENATh BBIBOJ: 7% pabouero mapka execyro4Ho
NpeObIBACT B TEKYIIEM PEMOHTE Ha ITyHKTaX TEXHUYECKOro oocmyxusaHust. [lo-
MHMO TEKYIIIMX PEMOHTOB, Ha KEJIE3HOJOPOXKHOM CTAHIINH, T7€ MPOU3BOIHUTCS
TIOTpY3Ka arjioMepara, IMEIOTCs CIIe[MaIbHbIC TYIHKH TSl TIPOBEICHUS MENTKUX
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peMonToB. Tak, 13 190 BaroHOB-XONIEPOB, 00CCIICUMBAOIINX CyTOUHBINH 00BEM
TIEPEBO30K, B CPETHEM, 5 BarOHOB TI0 PA3IAYHBIM TEXHUYCCKUM MPHYMHAM HE
MOXET 00eCIeunBaTh NEPEBO3KY arjioMepara.

AHanWTHKa CTATHCTUYECCKHMX JAHHBIX TOKa3ajia, 4To paboThI O BOCCTa-
HOBJIEHUIO PabOTOCIIOCOOHOCTH BaroHa 4acTo BBITIONHSIFOTCS BHEIIaHOBO. Oc-
HOBHAs TIPHYMHA — CPOK SKCIUTYaTallid BaTOHOB B HECKOJIBKO Pa3 MPEBBIINACT
CPOK CITY’KOBI, YKa3aHHBIA B PYKOBOJICTBE IO 3KCIUTyaTalldH TOTO WIIM HHOTO
BaroHa. Pecypc Takux BaroHOB BeCbMa MaJl, YTO MPUBOIUT K CUCTEMATHICCKAM
OTKa3aM M BOSHMKHOBEHHIO HEHCIIPaBHOCTEH, a Takke HEOOXOANMOCTH MOCTaHOB-
KU TAKHX BArOHOB HA CIICIMATM3UPOBAHHEIC TTYTH IS POBE/ICHHS PEMOHTOB.

B 95 % cnyyasx cpok SKCIUTyaTalldd BaroHOB-XOMIEPOB JIOCTUTAET
JIBOMHOTO HA3HAYCHHOTO CPOKA MX CITYXKOBI, @ B 5-TH % CiIydasx — TPOWHO-
ro. Takas cTaTUCTHKA MOATBEPIKIACTCS BEJOMOCTSIMU UHBCHTAPHOTO MapKa
METAJLTYPTHIECKOTO TPEATPHUSITHS.

AHanm3 1o KOJTMYECTBY M XapaKTepy OTKA30B BArOHOB-XOIIEPOB TOKA3aT:
89 % wm3 0o0IIero KoauuecTBa HEHCIPABHOCTEH TNPUXOIWTCS Ha IOBPEKICHHS
PE3UHOBBIX MaTepuaiioB (TIPOKJIAZI0K) TOPMO3HOM MarucTpai Barosa; 75 % -
TIOBPEXK/ICHUSI aBTOCLIETTHOTO yCcTpoicTBa; B 50 % CiydyaeB - HEUCIIPAaBHOCTH B
pabote pa3rpy304HBIX JIFOKOB; 18% - mmactudeckas nedopmariist OOIIMBEI Ky30-
Ba; 3 % OT 001IIero KONMM4YecTBa HEUCIIPABHOCTEH NPUXOUTCS Ha OOHApYKEHHBIE
HaPYIICHHS [ETIOCTHOCTH CBAPHBIX COCTMHECHUI U IITBOB.

Takum oOpa3om, riiaBHas mpodiieMa, KOTopas OyJeT crocoOCTBOBATh
nepebosM B TPAHCIIOPTHO-TEXHOJIIOTHYECKOM MPOIECcCe TOCTABKH CHIPhS Ha
MPEINPUSITHA — BPEMCHHBIC 3aTPAThl HA MPOBEACHUEC TEXHUYECKOr0 00CITy-
YKUBAHHS U PEMOHTA BarOHOB, HAXOJISIIUXCS B HEUCTIPABHOM COCTOSTHUM.

MOMCK IMYTEN COKPAIIIEHUS 3ATPAT HA SKCILTYATALIMIO
BATOHOB-XOIIIEPOB ITAPKA METAJLTY PTUUECKHX
MPEJNPUSTUIA

B.C. Boponaui, cmapwuii npenooasamens, I'BY3 «I[II'TY»,
O.H. Byprauenxo, KoHmpoaep 8 npou3600cmee 4epHbIX Memaiios,
TAO «MMK um. Hnouua»

Ha npeanpusiTusix ¢ MONHBIM METAJUTyPTHUECKUM IHUKJIOM YPE3BBI-
YallHO Ba)kKHA CIaKEHHOCTh pabOThI BCeX ero 3jaeMeHToB. Onpeaensronas
pOJTb B 3TOM Cllydae MPUHAIICKUT TPAHCIOPTHOMY coobIeHui0. Benp ot
HEro HATPSAMYIO 3aBUCHT CKOPOCTh U HAJEKHOCTh 00OecreueHus Heo0X 0/Iu-
MBIM ChIPBEM, B YaCTHOCTH, arjiOMEPaTOM JUIsl JOMEHHOI'O MIPOU3BO/ICTBA.

VYuurhiBas criel(HUKy JAHHOTO TPY3a, Sl €r0 TPAHCIIOPTHPOBKH HCIIONb-
3YEOTCS CTICIMAITBHBIE OTKPBITHIE BATOHBI-XOMIEPHI — aryIoBO3bL. [IpeBaupyroiee
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OOJBIIMHCTBO aryIoBO30B HA CETOMHSIIHKI JIeHb AKCIUTYATHPYIOTCS 3 MpEIesIaMH
HOPMATHBHBIX CPOKOB CITY>KOBI M MX TEXHUYECKHUH PECYPC CTPEMHTCS K HYJTIO.

CrenoBaTenbHO, OCTPO BCTaeT Bompoc 00 OOHOBieHHMM mapka. OmHako,
YUUTBIBas HU3KHUI YPOBEHb TEMITOB BarOHOCTPOEHHSI B CTPaHE, OrPaHMYEHHOCTh
CPEACTB 00OPOTHOTO KanuTalla IPEeIIPUSTHS Ha 3aKYIIKY UMITOPTHBIX BarOHOB U
CIIO’KHYIO SKOHOMHYECKYIO CUTYAIIHIO, aKTYaTbHBIM CTAaHOBHTCSI PalliOHAIBHBIH
TIOZIXOJ1 K BBHITIOJTHEHHIO TEXHUYECKOTO 00CITY>)KMBAHUSI U PEMOHTA BarOHOB.

B Takmx ycnmoBmsIX pe3ko BO3pacTaeT 3HAUYCHHE KAYecTBa KalMTAIBHOTO pe-
MOHTa, Be[lb M3 HEro BHITEKAET COKpAI[EHHE YacTOThl U 3aTpaT Ha IUIAHOBBIC U
TEKYIIME PEMOHTBI M MAKCHMAITBHOE YMEHBIIIEHHE BHETUTAHOBBIX PEMOHTOB.

VYuuThIBasi, 4TO B MEPBYIO O4Yepe/lb Y BarOHOB-XOMNIIEPOB M3HOCY IO/BEP-
JKEH Ky30B, pEIICHHE 3a7ay, CBS3aHHBIX C COKpAIeHHEM 3aTpaT Ha PEMOHT W
VIIy4IIEHHEM €ro KayecTBa, CBOIMTCS K YBEJIMUECHHIO CPOKa CITY>KObI MaTepHaa
Ky30Ba Orarozapsi IpUMEHEHHIO KaYeCTBEHHBIX CTalel, COKPAILIEHHIO 3aTpaTr Ha
SHEPropecypchl, BEICBOOOKICHHUIO paboyel CUITBI M YIIPOIEHHIO CIIOXKHBIX TPY-
JIOEMKHX OIepaliii MyTeM MEeXaHHU3aIiHi ¥ aBTOMATH3allMK MPOLiecca PEMOHTA.

Tarxke HeMaITOBaXHBIM (DaKTOPOM TIOBBIILICHUS HAJGKHOCTH M Oe30TKa3-
HOW paboThI TIOZBM)KHOTO COCTaBa SIBIISIIOTCS MPABUIIBHBIE YCIIOBHUSI SKCILTyaTa-
IMU. A MMEHHO — JIMKBHZAIMS HapYIICHUH YCJIOBUI TOrPY3KW/BBITPY3KH, TIIE
3a4acTyio ¥ Jie)OpMUPYETCs KY30B.

JleficTByronass Ha TPEANPUATHAN TUIAHOBO-TIPEIYTIPEAUTENBHAS  CHCTEMA
TEXHUYECKOTO OOCITY)KMBAHMSI W PEMOHTa BAarOHOB OCHOBaHA Ha 00S3aTEIEHOM
TUTAHUPOBAHUH, TIO/ITOTOBKE ¥ TIPOBENICHUH COOTBETCTBYIOIIMX BHIOB TEXHWYE-
CKOro OOCITY>KMBaHHSI M PEMOHTA K&Kk TPaHCTIOPTHOM €MHHMIIbI, HAXOJSIIEHCS
B DKCIUTyaTalluy, C 3aJ[aHHOM IOCNIEIOBATEILHOCTRIO U TEPHOIMYHOCTBI0. Kak
TIOKa3ajia MpaKTUKa, IS IPOBEJICHMS TAKUX TUIaHOBO-TIPETYIPEUTENBHBIX MEPO-
TIPUSITUI TPeOYFOTCSl 3HAYMTENBHBIE BpEMEHHbIE 3aTpaThl, KOTOphIE HE OIMpaBIbl-
BalOT (P(MEKTUBHOCTH 3THX MEPONPHUSATHH, CIOCOOCTBYIOT BO3HWKHOBEHHIO JIO-
TIOJTHATEIBHBIX, HE 00S3aTeNbHBIX OepaIii TSl KayK/I0TO BaroHa.

B ycnoBusiX (YHKIMOHMPOBaHHS COBPEMEHHOTO METAJLTYPTHYECKOTO
TIPEANPHUSTHSL  CTAHOBUTCS Manod(EKTHBHON IUIAHOBO-TIPEAYIPEAUTENbHAS
CHCTEMa TEXHMYECKOro OOCITY)KMBAaHMSI ¥ PEMOHTA BaroHOB, JIGHCTBYIONIAsl Ha
TIPEANPUSITHN COTIIacHO TIpuKa3zy «O COBEpIIICHCTBOBAHMM CHCTEMBI TEXHHYE-
CKOro OOCITY)KMBAaHMSI 1 PEMOHTa BaroHOB» MPHUHATOTO B 80-€ TOZbl IPOIIIOro
crorerust. Huzkast 3 QeKTHBHOCTh TIOJJOOHON CHCTEMBI OOBSICHSCTCS HECOBIIA-
JIEHHEM PUTMOB pabOTBI caMOl CHCTEMBI M ITPOM3BOJICTBEHHOTO IIMKJIA.

IenecooOpa3Hoii sIBIISIETCS CHCTEMa TEXHMYECKOro OOCIY)KMBAaHHS U pe-
MOHTA BaroHOB MO MX TEXHUYECKOMY COCTOSHHUIO C HICTIONB30BaHHEM COBPEMEH-
HBIX HHPOPMAIIMOHHBIX TEXHOJIOTMH 1 MOIEITMPOBAHMSL

Marepuainbl JOKJIaa UCTIONB30BAINCH B paMKax IMporpamMmMbl «Morozpie
Junieps» — npoekTa xonauHra «Metunsec» Ha [TAO « MMK uMm. Unbugay.
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®OPMHUPOBAHUE SHEPI O3®®EKTUBHOM TPAHCIIOPTHOM
CUCTEMbI HA OCHOBE UHTEJUIEKTYAJIbHBIX TEXHOJIOT M

T.A. I'vyan, acnupanm, IBY3 «III'TY»

Peiitunr sneprosgdexrnBHocTr obnacreit YkpannsiUkrainianEner-
gylndex nmoka3pIBaeT 3HAUUTENHFHOE OTCTaBaHKE HAIIEr0 rOCyAapcTBa 1o
9TOMY ITOKA3aTello OT cpeaHeeBponelickoro ypoHs (52% ot cpeaneeBpo-
MIEWCKOro ypoBHS). DTO MOATBEPKIAET U CTATHCTHKA MOTPEOICHUS SHEPTO-
PECYpCOB: TaK TPAHCIIOPTHBIA CEKTOP SKOHOMUKH Y KpauHbI MOTPeOIsieT
12.6 MJIH.T. 9HEPTrOpeCYpCcoB B HE(YTIHOM dKBUBaICHTE. [IpUBEIEHHBIC 1TO-
Ka3aTels MOATBEPKIAI0T aKTYaJIbHOCTh ITEPBOOYEPEAHOT0 PEIICHHUS TIPO-
61eMbI 9HEProd(HheKTUBHOCTH TPAHCIIOPTHON OTpaciy Kak Ha ypOBHE Toc-
yIapcTBa B IEJIOM, TaK ¥ HA MUKPOYPOBHE — B TPAHCIIOPTHBIX CUCTEMAX.

[NoBeieHne ypoBHs SHEProdPEeKTUBHOCTH TPAHCIIOPTHBIX CUCTEM
TOPOJIOB U NMPOMBIIIUICHHBIX PaiiOHOB MOXKET MTPOBOANUTCS IO HECKOIBKUM
CIIeHapUsIM: MHEPIMOHHBIA BapUaHT pa3BUTHS, BKIIOUAIOIINN PEKOHCTPYK-
LU0 U CTPOUTEIHCTBO HH(PACTPYKTYPHI M TPAHCIIOPTHBIX CPE/ICTB; HHHO-
BallIOHHBII BapHAHT Pa3BUTHS, KOTOPHI 0a3MpyeTcs Ha COBPEMEHHBIX
nH(pOpPMAIMOHHBIX, JIOTUCTHIECKUXTEXHOIOTHSIX M Pa3BUTHH HOBBIX (OPM
B3aMMOJIEHCTBUS MEX/y BUJaMU TPAHCIIOPTA.

MupoBo# OMBIT peaTU3ali UTHHOBAIMOHHBIX PEIIEHHUH B TPAHCTIOPTHOM
OTPACIH CBHJIETENBCTBYET O 3HAYUTEIBHON SHEProd(h(heKTMBHOCTUCIIEHAPHS,
KOTOpBIH J0IKeH 0a3UpoBaThCsl Ha BHEPEHNH COBPEMEHHBIX HHTEIUICKTYaITb-

HBIX TpaHCTIOPTHBIX cucTeM (ITS).0000mIeH Y0 (PYHKITMOHATBHYIO CTPYKTYPY
MHTEIUICKTYATLHON TPAHCIIOPTHOM CUCTEMBI MOYKHO TPE/ICTABUTH B BUIIC CXEMBI

Oyukiuu [TS
IIPOMBIIITIEHHOTO
paifoHa

KoopanuupoBanue
JABHKEHHS TPAHCHOPTHBIX
MOTOKOB

HcenepoBanue 1 pa3BUTHE
TPAHCIOPTHOMH CHCTEMBI

Hudopmanuonxoe
obccIICUCHAC Y4aCTHHKOB
JIOPOIKHOIO JABHIKCHHS

VYupasicHue
SHEPro3GPeKTUBHOCTHIO

ObecneucHue
Ge30TmacHOCTH H CHIDKCHHE
aBapHitHOCTH

Pucynok 1 — ®ynknuonanshas crpykrypa [TSsHeproaddexruBHoit
TPAHCIOPTHON CHCTEMBI

MonuTtopuHr
CHTHIIOTHCTHYECKOIT Cpesibl

112



EHEPT'O3BEPEXXEHHA HA TPAHCIIOPTI

[MocTpoenne 3HeprodhheKTUBHON TPAHCIIOPTHOWCHUCTEMBI HA OCHOBE
ITS sBngeTca 3aKOHOMEPHBIM ATANIOM Y OBJIETBOPEHUS COBPEMEHHBIX BbI-
COKHX TpeOOBaHUI1 HaCENIEHHsI K TPAHCTIOPTHOMY OOCITY)KHBAaHHUIO B KPYII-
HBIX IIPOMBIIIUIEHHBIX PailloHaX U MPUHOCUT TOMUMO SKOHOMUYECKOU BbI-
TO/Ibl 3HAYUTENBHBIN COLMANbHBIN 3 dexT

PA3PABOTKA SHEPI'OCBEPEIAIOIIENA TEXHOJIOTUHA
PABMOPA’KUBAHUA MACCOBOI'O CbIPbsI HA TPAHCIIOPTHO-
CKUIIAJICKOM KOMIUIEKCE ITPOMBIIIJIEHHOT'O
HNPEAIIPUATUA

B.I". Jlocenuaro, navanvruk cmenwvt 1] YK/ T, «[TAO MMK um. Unvuuay

[Ipu HAMMYKMK METOMA OMPEACTCHHS ONTUMAIIEHON MPOOKUTEIIEHO-
CTH pa3MOpakKMBaHUs TPy3a, HA TMIEPBOE MECTO BBIXOJWT BOIPOC MUHHUMH-
3aIMu pacxoaa TerioHocurelnss. ClenyeT OTMETHTh, YTO €CITU BOMpOCaM
ONTUMU3AIUH TPONOJKUTEIBHOCTA Pa3MOPAKUBAHUS TIOCBSIICH TSN
PAA WCCIEAOBAHUA W TPEITIOKEH P PESKOMEHIAIUM, TO 10 pa3padoTKe
TEMIEPATYPHBIX PEKUMOB M PACXOAY TETUIOHOCUTES IS Pa3MOpaskUBaAHUS
MaCCOBOT'O CBIPhsI MyOTHKANNI MPAKTHYECKU HET.

UccnenoBanust pacxofia TEIUIOHOCHTENSI B TIPOIIECCE Pa3MOPAKUBAHUS
MacCOBOTO ChIPbsI MIPOBOJMITICH HA TapaXkax pasMOpPaKMBAHUS METAJLTypride-
CKOro KOMOWHATa. B pe3yinbTare MpoBECHHOrO aHaIM3a YCTAHOBJICHO, YTO TPU
TPaJUIMOHHOM PSKIME PA3MOPKUBAHKS (PAKTUUCCKIIN PACXOJ] TeTUTOHOCUTEIIS
pocturaer 10 MITH. M° B TOJ, @ TeMIIepaTypa PasMOPaKHBAHMS MOICPKUBACTCS
Ha TaKOM yPOBHE, KOTOPBII HE CITOCOOCTBYET 3KOHOMHH PAcX0/Ia TETUIOHOCUTEIISI
U TpeOyeT 3HAYMTENHHBIX MPOM3BOJCTBEHHBIX 3aTpaT. [lo3ToMy BecbMa akTy-
ATBEHBIM SIBITISICTCS BOIPOC COKPAINCHHS PACXO/Ta TSIIOHOCHTEITS.

Jlst Gornee yriTyOIeHHOr O UCCIICIOBAHKS BIHSTHUS PACXO/Ia TEIIOHOCUTEITS
Ha TIPOLIECC Pa3MOpPAKUBAHKUS OBUIO BBIIOHECHO MOJICIIMPOBAHUE TEMIICpaTyp-
HOTO PeKUMa Pa3sMOPaKUBAHKSI MACCOBOTO CHIPhSI C TPHUBSI3KOM TCTUTOHOCHTEIIS
TI0 KaXKJ0W CEKIIMU B TMara3oHe MPOoAOLKUTENLHOCTH OT 1 10 21 yaca.

OCHOBBIBasICh Ha MPHHIIUIIAX TEOPUU TEIUIO-MAaCCOOOMEHHBIX MPO-
IIECCOB, B PabOTe MPUMEHEH METOJ MCIIONB30BAHUS AKKYyMYJIUPOBAHHOTO
teria. C IENbI0 YCTAHOBICHHS CTAJUN Pa3MOpaKUBaHHS OBUT MPOBEICH
MIPOMBINIJICHHBIA JKCIepUMEHT. Ha OCHOBE NpOBENEHHBIX HCCICIOBAaHHUN
YCTAaHOBJICHO, YTO Ha MEPBOH cTajuu B auana3one ot 0 10 6 4yacoB mpu WH-
TEHCUBHOM TI0[beMe TemrepaTypsl g0 120 °C, MpoHMCXOAUT OTTauBaHUE
rpy3a OoT paboyMx  IOBEPXHOCTEH  Ky30Ba BaroHa W 0OOpa3OBBIBACTCS
BHELIHUM ciioi pazmopoxeHHoro rpy3a 300 — 600 MM, pu KOTOPOM aKKYy-
MYJISIHS HE TPEICTABIIICTCS BO3MOXKHOM.
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[Ipu mansHelemM pa3Mopa’kMBaHUM B AMama3oHe oT 6 10 15 yacos, Beu-
YUHA pa3MOpOXKEHHOro ciost yBenmumack o 600-1100 mm. Cnemyer ocobo
OTMETUTB, YTO Ha 3TOM CTaJMU CoKpalias Temreparypy co 120 °C u ouenuBas
BEJIMYMHY Pa3MOPOKEHHOTO CJIOfl, @ TAKOKE MAcCy OCTATKOB I'Py3a B BaroHe Io-
CIle BBITPY3KH ObLIa YCTAHOBJIEHA MHHUMAaTbHas Temreparypa (65-75 °C) Heol-
XOZMMas IS aKKyMYJISILIH TeTljIa BHEIIHUMU CIIOSIMH M €T0 TIepeiauyl BHYTPEH-
HHUM CJIOSIM. DKCIIEPUMEHTAJIEHO YCTAHOBJIEHO, YTO KOJIMYECTBO TEIUIa, HAKOII-
JIEHHOE Pa3MOPOXKEHHBIM CJI0OEM M KOHCTPYKIMEH BaroHa, MO3BOJISIET TIPOU3BO-
JITH pa3MOpa’KUBaHHE CO CHIDKEHHOM TeMIepaTypoi.

Ha 3aBepatorieit ctaauu npu npoAo/KATENBHOCTH pa3MopaxuBaHus 15-
21 yac 3HauMTENBHAS BENMYMHA Pa3MOpokeHHOro cios (cBbire 1100 Mm), He-
CMOTpsI Ha MPOJIOJDKAIOIIEECS CHIDKEHHE TEMITEPATYPHI, TIO3BOJISIET IIPOM3BO/IUTh
Ppa3MopaXHBaHKe BOOOIIE Oe3 MOo/[auy TEeTUIOHOCUTEITS.

B pesynbprare nmpoBeseHHBIX MCCIEIOBAaHHUN BIEPBBIE OBLIIM YCTAHOB-
JIEHBI PEXKUM U NTapaMeTphl UCTIONB30BaHUS aKKYMYJIMPOBAHHOTO TETIa MPH
pa3sMopakMBaHUM MacCOBOT'O CBHIPbS B BaroHax, a TaK)K€ pacueTHasl 3aBH-
CHMOCTB ONpEJEINSIOmasl pacxol TEMJIOHOCUTENS OT MPOAODKUTEIBHOCTH
Pa3MOpaKUBAaHUS ISl KIIMMAaTHYECKUX ycIoBUi [Ipra3oBbsi.

BHenpeHye B MpoM3BOJCTBO TEXHOIOTHH Pa3MOPaKUBAHHUS MAaCCOBOTO
CBIPbsl C HCITOJIb30BAaHMEM aKKyMYJIMPOBAHHOI'O TeIla OOecrieunBaer co-
KpallleHHe pacxoja TEIJIOHOCHUTEIISl 3a BECh INEPHO OTPHIATENIBHBIX TEM-
niepatyp Ha 1,3 %. DxoHomudeckuii 3¢ dekT oreHuBaeTcs B 350 ThIC. TpH.

OINNPEJAEJIEHUE PAIIMOHAJIBHOI'O COOTHOILIEHUA
HNEPEPABATBIBAEMOI'O BATOHHOI'O ITAPKA CTAHIIUIA
METAJLUTYPTUYECKHUX MPEITPUSTHIA

E.B. Kupuyesa, accucmenm, I'BY3 «[I['TY»

BakHEHIIIM 3JIEMEHTOM 3KCIUTyaTallMOHHON CTPYKTYpHI JKEJIe3HOI0-
POXKHOTO TPAHCIIOPTa METAJUTYPTUUECKUX NPENIPHUSITUH SBISIOTCS BHYTPH-
3aBOJICKUE CTaHIMU. IIpoMBIIIIEHHbIE KEIe3HOJOPOXKHBIE CTaHIUU 00ec-
TIEYMBAIOT IIEPEBO30YHBIH MPOLIECC MPEANPHUSITHIHA, IIOTOYHOCTD TEXHOJIOTHH,
a taxxke 3¢ dexTHBHOE B3aMMOJIEHCTBHE C TIPON3BOJCTBEHHBIMH Tepeesa-
MU, LIEXaMH W arperaTami, 4To Mperonpe/essieT KauecTBO, Hale)KHOCTh 1
0€30MacHOCTh BCEH TPaHCIIOPTHOM PadOTEHI.

OKCILTyaTallMOHHBIE NIOKA3aTeNU CTAHIMU 3aBUCAT OT IIyTEBOIO pas-
BUTHS, KOTOPOE XapaKTEpU3yeTcs YHMCIOM M TOJIE3HOH JJIMHOW ITyTeH B
OCHOBHBIX MapKax. DTH MapamMeTpbl ONpPeAENIIOT eMKOCTh CTaHIMHA — MaK-
CHUMaJbHO BO3MOXKHBIE YHCIIO BAaroHOB, KOTOPOE OIHOBPEMEHHO MOXKET
HaXOMUThCA Ha CTAaHLUU IIPH COXpaHeHHu ee paborocrnocobHoctu. ITyTeBoe
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pas3BUTHE HapsAy C TEXHOJOTHEH paboThl M CUCTEMOH YIpaBJIEHHS! MUIpaeT
Ba)KHYIO POJIb B IlepepadaThIBaronieil ClIoCOOHOCTH CTaHIUU.

B Hacrosiimee Bpemsi Ha METAUTYPTHYECKHX HPEANPHSTHIX OCHOBHBIC
CTaHILMY, ONpeAesIitomue paboTy TpaHCIOpTa, YxKe He 00eCIeurBaroT 110 CBOeH
HPOIYCKHOM U mepepabaThiBaroliell CHOCOOHOCTH CYIIECTBEHHO BO3POCLINE
TpeOOBaHuUs IPOU3BOACTBA 10 00bEMY U KauecTBY IIepepabOTKU BarOHOIIOTOKA.

VYewmach apuTMus IPOU3BOJICTBEHHOIO MPOLIECCA, YTO MPHUBENO K pac-
COITIACOBAHUIO PEXMMOB PabOTHI MPOM3BOACTBA U TpaHcHopra. CrencTBueM
JIAHHOT'O TIOJIOKEHHS! SIBUJIOCh BO3HUKHOBEHHE 11EJI0TO Psiia HETIPOrHO3UPYEMBIX
BHEIIIHUX U TPOW3BOJICTBEHHBIX (PAKTOPOB, BO3/CHCTBYIOIIMX HAa padoTy CTaH-
1WA, 4TO 00YCIIOBUIIO 3HAUUTENBHOE YBENMUEHUE TUHAMUKH UX PaOOThL

OfHUMHY U3 TaKUX BECOMBIX (DAaKTOPOB CTAJIO yBEJIWYEHHE HEPaBHO-
MEpPHOCTH TEpPEeBO30YHOT0 Ipolecca B YCIOBUAX (HYHKIIMOHUPOBAHUS
00JIBIIOrO uncia COOCTBEHHUKOB IIOIBIXKHOIO COCTaBa, KOTOPOE IPUBEIIO K
nedopMalui TEXHOJIOTMUECKUX MIPOLIECCOB IepepabOoTKU BarOHOMOTOKA U,
KaK CIIe/ICTBHE, K YBEINYEHHIO UX TPOAOJKUTEILHOCTH.

W3BecTHO, YTO TpH TepepabOTKe BArOHOIOTOKA C HUM ITPOBOSTCS
TEXHOJIOTUUECKHE OIEpaIii, BPEMsI Ha BBIMOJIHEHHE KOTOPHIX (#eyv,) HOP-
MHUpYeTCs, a TaKKe MPOUCXOAMUT OXKHJAHWE BBITOJHEHUS ITOCIIEAYIOIINX
TEXHOJIOTMYECKHUX OMepanuii, BpeMsi KOTOPHIX (,,.) HOCUT BEPOSTHOCTHBIN
XapakTep M 3aBHCHT OT BIMSHHS OTJIEIBHO B3ATHIX (DAKTOPOB WM HMX
Ipyni. OTH COCTaBJIAIONIME 00Pa3yloT OOLIYIO HMPOJOJKUTENBHOCTD Iepe-
pabOTKM BaroHOB Ha CTAHIMSX MPOMBIIIIEHHBIX IPEIIPHATHI.

B cBs3u ¢ yKa3zaHHBIM, 3HAYMTENLHO BO3PACTAeT MPOJOJKUTEIBHOCTh
npeObIBaHMsI BarOHOB BHEIIIHEro IMapKa W, COOTBETCTBEHHO, IUIATa 33 WX HC-
nosnb3oBaHue. Tak, 3a HOCIeAHUe IATh JIET OHA yBeNUumIachk nouru B 1,8 pasa
u gocruriia 80 MITH. TpH. B T0A1 110 0a30BOMY METaJUTyprUYeCKOMY KOMOUHATY.

OnHako, HECMOTPS Ha CKJIabIBAOIIEECS MTOJIOXKEHUE C EMKOCTBIO I1y-
TEH MPOMBIIIIEHHBIX CTAHIMH CYIIECTBEHHBIX PaJANKAIBHBIX MEPOIPHUITHIA
Ha TpennpusATusaX He npoBoanuTcs. OQHOW U3 IPUYUH JAHHOTO ITOJIOKEHUS
SIBJISIETCSI OTCYTCTBHE TEXHOJIOTMUECKHX HOPMATHUBOB, CBS3BIBAIOIINX (hak-
THYECKHH 00BEM paboThl CTaHILMH, ONpeessieMbli KOINYEeCTBOM Iepepa-
OOTaHHBIX BarOHOB, M EMKOCTh €€ ITyTE€BOr'0 Pa3BUTHSI.

Pa3paboTka MpUHIMIOB OINpE/eNIeHns] COOTHOIIEHNsI 00BhEMOB Tepe-
pabOTKH BaroHOIIOTOKOB M BMECTUMOCTH ITyTEH CTAHIMH OCYIIECTBIISIETCS C
WCIIOJIb30BAaHUEM OOIIMX ITOJIOKEHUH METOANYECKOW AOKyMEHTAlWH, MpH-
HSTOH JJIs1 MarkuCTpalIbHBIX JKENE3HBIX J0pOT, Ha OCHOBE yuéTa crienuduye-
CKHUX YCIIOBUI pabOTHI CTAaHIMI METaTyprHYeCKUX TPEIIPUSITHI.

Jlns onpeneneHus paluoOHaIbHOIO COOTHOLIEHUS IepepadaThiBaeMo-
T'O BaroHHOTO Iapka ¥ BMECTUMOCTH IyTeH Ipy30BOH CTaHIMH PACCUHTHI-
BaeTcst 0aaHC BMECTIMOCTH ITyTEBOTO PA3BHUTHSL.
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C pocTOM BaroHOMOTOKA MPHUOBITHS, HE JTHMHEHHO BO3PACTaeT TEXHO-
JIOTHYECKU HEOOXOIMasi eMKOCTh IyTeH JUTsl 00ECIIeUeHHs ero nepepadoT-
Kd ({1,0x,). [Ip1 TOCTOSHHON BemuYMHE (PAKTHUCCKOW EMKOCTH ITYyTEBOTO
pasBUTHA Tpy30BOH cTaHUMH ([lpqqm) DPE3EPB EMKOCTH yMEHBILAETCS
M=y - Iyer,. C yBENTMYEHHEM €MKOCTH IYTEH, 3aHATBHIX BArOHAMH B
npoctoe (I1,pocm), CHWKAETCS BEIMYMHA BArOHOINOTOKA, KOTOPBIA MOXKET
OBITh TepepaboTaH U BBITPYKEH 0€3 3aJepiKeK, ¥ BO3PACTAIOT MOTEpH 00-
el nepepadaThIBarOIIEH CTOCOOHOCTH CTAHITHU.

Jlanee B kauecTBe MPUHIIMIIOB OIPECIICHUS] COOTHOIICHUST 00BHEMOB
nepepadOTKH BarOHOMOTOKOB 1 BMECTHMOCTH ITyTEH CTaHIIMH PEANPHUSITHIA
NPUHUMAIOTCSl  CIIEIYIOIINE: KCCIEIOBaHWE JIMHAMUKA BaroHOMOTOKOB
MIPOMBIIIJIEHHON CTAHIIMU M YCTAHOBJIEHUE TEXHOJIOTHUECKOTO Mapka Baro-
HOB; OIpelieJeHne EMKOCTH MyTeW CTaHIMU; ONpEJeeHue MPUBEIESHHOIO
00bEMa pabOTHI CTAHIIMM; ONPEICICHUE HEOOXOIUMOTO U CYIIECTBYIOIIETO
K03()PHUIMEHTOB COOTHOIIICHUS EMKOCTH ITyTel M BATOHHOT'O MapKa.

MNPOBJIEMU EHEPTOPECYPCO3BEPEXXEHHA
HA 3AJIIBHUYHOMY TPAHCIIOPTI

O.B. Ky3vmina, accucmenm, /[BH3 «IIJTY»

3ai3HUYHUHN TPAHCIIOPT YKPAiHU € CTPATETIYHOK MEPEKEI0, KA Ce-
pel eBpONEHChKUX KpaiH 3aiiMae MpoBiHE MicIie 3a 00csraMu IepeBe3eHb:
MacaXMpPChKMX Ta BaHTaXiB. 3alli3HUYHUI TpaHCHOPT SK 0Oa30Ba TpaHC-
MOPTHA Tally3b HAIlIOHAJIHHOI CKOHOMIKH 3a0e3redye MOHaa JBi TPETHHU
3araJbHOI0 BaHTaXXO- Ta MacakupooOliry. OfHaK Ha CHOTOJHINIHIN JeHb
icHye HarajbHa mpoOieMa om0 pedhopMyBaHHS Ili€l ramysi y 3B’SI3KY 3
3a0e3MeUeHHsIM JIOCTYIy /10 BHUCOKOSIKICHMX TPAHCHOPTHHX MOCIyr 3a
NPUAHATHMH IIHAMH.

BupinieHns Buie3asHadeHoi MpoOIeMaTHKH MOXKIIMBO JIOCSTTH Yepes
3a0e3reueHHs] MaKCHMaJlbHOI €KOHOMII AM3ENBbHOro IajyBa Ta iHMINX Ta-
JIUBO-MACTWIBHUX MaTtepianiB. [lmanoBa poOora 3 enmektpudikarii 3aiis-
HUI[ JTO3BOJIUTH 3MCHIIUTH COOIBapTICTh MEPEBE3CHb Ta MONIMIIUTUA EKO-
JIOTIYHUM CTaH JOBKULIS 32 PaXyHOK 3MEHIICHHS IIKiJUTMBUX BUKUIIB B
atMochepy. OnHak, enekTpudikallis 3aTi3HUIB HE JIUIIC Ma€e Ha METi CKO-
POTHTH BUTpAaTH HaJaHUX TOCIYr, a W IIe 1 Wiy HHU3KY IHepeBar Ko-
MEpIIHHOTO Ta COIIATBHOTO XapaKTepy.

PedopmyBaHHS Tamy3i 3aJi3HHYHOTO TPAHCIOPTY 3aroCTPIOIOTH He-
BUpilIeH] MpoOJIEMH y YaCTKH BHUTpPAT €IEKTPOEHeprii Mik JBOMa TocIio-
JIapCTBaMU: JIOKOMOTHBHUM Ta enekTpudikamii. Ha 3amizHUYHMX OuIsxax
YkpalHu po3paxyHOK PI3HUIN EJIEKTPOCHEPTii, BIAMYIIEHOI TATOBHMU
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MiICTaHIsIMY, JI0CI BU3HAYalOTh HEABTOMATH30BAHUM HIIIXOM. Y TaKOMY
BUIIAJIKy, CIIOCTEPIraeThCsl BEIMKA IMOBIPHICTh MOTPIITHOCTEH y pO3paxyH-
Kax, sika BUHHUKAE 32 00’ €KTUBHUX Ta CY0’€KTUBHUX OOCTaBHH.

3 mowatky MacoBoi enekTpudikaiii Bu4eHHM 1 (axiBIsM CTajlo 3po-
3yMiJIO, 110 TOYHE BUMIpPIOBaHHS BTPAT €IEKTPOEHEPTii B CHCTEMAaX TATOBO-
IO €JIEeKTPOIOCTa4aHHsI HEMOXKIIMBO Yepe3 CTOXaCTHYHHMN XapaKTep HaBaH-
taxkeHHs1 [1-2]. TleBHe m03BiM B mpoOJyeMi JO3BONMINM BUKOHATH HEMPSIMi
METOJY BU3HAYEHHs BTpaT, 3aCHOBaHI Ha arapaTHOMY iHTErpyBaHHI KBa-
para KpHBOI CTpPyMiB TATOBMX IiJICTAHIIH, 30KpeMa METOI «aMIep-
kBajapat-ronuny [3-4]. Lleit meron, mo cyTi, OyB 3am03WYCHHN Y CTaIlioHap-
HOI EHEPreTHKH, SKUM JOCHTh 3PYYHO BU3HAYaTW BTPATH Ui O0'€KTIB 3
TIOCTIHHIMHU XapaKTePUCTUKaMH, TaKMMHU SK TpaHCPOpMaTOpH, epeTBO-
proBaui, NOBITpsiHI abo kabenbHi minii. [Ipu amanranii Mertony g0 cuctem
TATOBOTO €JIEKTPOIIOCTA4YaHHsS, B psjal poOIT JOCHIIPKEHO 3aJEXKHICTh
Koe(illieHTy Il HACTPOWKHM JIYMWIBHUKIB BTPAT B 3aJISKHOCTI BiJ LIOrO
Py YMHHUKIB, SIKI CTAHOBIIATH IIOXHMOKY Meroxny Ha piBHI 7,5%. Ilonans-
1l TOCHIKCHHST OYJIM CIpSIMOBaHI Ha BUSBJICHHS ITUX 3aKOHOMIipHOCTEH 1
OIepaTHBHIN 3MiHI HACTPOWKH JIYMIBHUKIB BTPAT B IPOIEC] eKCIUTyaTallii.
Tak, B poOoti [5], oTpuMaHi eMIipUYHI 3aJIeKHOCTI y BUIJISAAI PiBHSHB
HEJIHIMHOI perpecii Ha NPHKIaAl AUTSIHOK MOCTIHHOIO 1 TNEepeMEeHHOro
ctpymy. OONIK YMHHUKIB B CYKYITHOCTI 32 JaHHUMHU POOOTH JO3BOJIUB JO-
MOI'TUCS Ti/IBUIEHHSI TOYHOCTI 00JIiKYy BTpar Ha 6,9% 1o BiJHOLIEHHIO 10
PO3paxyHKIB 3a JIF0YOI0 METOIUKOFO.

[cHyIOTB TakoX pO3pOOKM IIOJO KOMEpPLIHHMX CITOCO0IB 00Ky
EIIEKTPOCHEPTIi, CIIOKUBAHOI EIICKTPOPYXOMHM cKiagoM. OmHaK BBaxatu
i pO3paxyHKH KOMEPIIHHUMH HEMOXIHMBO. [IpnunHaMu € - HU3BKUIA Kitac
TOYHOCTI BUMIPIOBAJIBHHUX IPWIAMIIB, MiJKIIOYEHHS NpUIadiB OOJIKY 10
CHJIOBUM BHUTTS OOMOTII TpaHC(oOpMaTopa Juis OiJbIIOCTI €IeKTPOBO3iB
3MIHHOTO CTPYMY, HW3bKa UYTJIMBICTb NMPH IIYHTOBIH CXeMi MiJKIIIOYEHHS,
HEJOJIKK poOOTH cHucTeMU OOJIIKY IIpU peKyrepalii eneKkTpoeHeprii Ha
MTOCTIHHOMY CTPYMi.

J10 TOJIOBHUX HEMOJIIKIB I110JI0 TOYHOCTI BUMIPIOBAaHHX JJAHUX B pOOOTI
cucTeMr OOJIIKY €JIEKTPOBO3IB MOCTIHHOTO Ta 3MIHHOTO CTPYMY € JIIOJICH-
Kuil ¢axrop. Buxoaute Tak, mo y OUIBIIOCTI BUMAAKIB NPH BHUKOHAHHI
TIOI3/I0K 32 TEXHOJIOTIYHUMH NPUYMHAMU HEOOX1THO MOBHICTIO BiAKIIOUATH
CHJIOBI JIAHIIIOTA, aJIe iICHYE WMOBIPHICTh BTPYYaHHS B IIi JIAHIIO31 3 METOIO
«EKOHOMHTH» BHTpaTa eleKTpoeHeprii Ha Tsary. ToOTo, mpu pydyHOMY
3HIMaHHI TIOKa3aHb OOJIKY MOMJIMBICTb BUIAAKIB HEKOPEKTHOTO
CHiBBI/IHOIIEHHSI BUTPAT Ha Pi3Hi AUISTHKH 00CIyrOBYBaHHSI.
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Kpim Ttoro, moacekuii (akTtop € MpUCYTHIM NMpH HaJAIUTyBaHHI JIIYHMIIb-
HUKIB, BHOOpI pEryiaMeHTIB 3MiHM MapaMeTpiB HACTPOWKU Ta BCTAHOBJIEHI
HOPMH BHUTPATH EJIEKTPOEHEPTIi.

TakuM 4MHOM, BHKJIA]| BUIIIEHABEJICHUX aCIIEKTiB JOBOIUTH, 1110 BIIPO-
BaJDKCHHS IDIAHOBOI eNeKTpu(iKaIis 3ali3HUYHOTO TPAHCIOPTY HaOyBae
akTyanpHOCTi. lle B mepmry uepry moB’si3aHO 3 HOCTIHHO 3pOCTarOuMMHU
[iHAMY Ha HA(TOMPOAYKTH Ta 3aJIKHOCTI BITYM3HSIHOI €KOHOMIII BiJ| TO-
CTa4aJbHUKIB Ha(TONPOAYKTiB. Enexkrpudikamis 3ai3HUIb J103BOIUTH
MiJBUIIUTH €KOHOMIYHY €(DEKTUBHICTH MAHOI Taiy3i, 3a0€3MCYUTH SKiCTh
TPAHCIIOPTHUX MOCIYT BiAIIOBIJTHO IO BHCOKMX COLIANbHUX CTAHJAPTIB Ta
3MCHIIIUTU MO0 BiJl'€MHHI BIUIMB Ha HABKOJHIIHE CEPEIOBHINE. AJe JIs
CHCTEM TATOBOT'O EJIEKTPOIIOCTaYaHHs HeoOXi/JHa aBTOMaTH30BaHa CHCTEMa
00JIiKy BTpAT €JIEKTPOCHEPTii, SIKa MOBHICTIO BUKJIIOUUTS JIFOJCEKUH pakTop
1 JIO3BOJIMTH CHIBBiJHECTH BUTpPA4€HY €JIEKTPOSHEPTil0 Mi’K BUTpaTaMH Ha
TiepeBe3eHHsI 1 00CITYrOBYBaHHS IIEPEBI3ZHOTO MPOIIECY.
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O®OPMUPOBAHUE TPAHCIIOPTHBIX IIOTOKOB U UAEHTU-
OUKAIIUA IKCILTYATAIIMOHHO-TEXHUYECKHUX ITOKA3A-
TEJIEA PABOTbI COPTUPOBOYHOM CTAHIIUA

I1.H. Hocenko, axonomucm 1 kamezopuu, [1AO « MK A30OBCTAJIb»

D¢ dexTHBHOCTD TPAHCIIOPTHOTO OOCITY>KHBAHUSI METaTyprHYeCcKHX
KOMOHMHATOB B 3HAYMTEIHHON CTEIIEHW 3aBUCHUT OT YHCIA NPUMBIKAHUHA K
BHEITHEH CETH JKEJIE3HBIX JOpOr M CXEMbI IyTEeBOTO Pa3BUTHSI KEIEe3HO0-
pOXXHOrO TpaHcropTa. Jlis MeTayuryprudeckoro KOMOWHATa, MMEIOIIEro
OHO TNPHUMBIKaHHE K BHEIIHEH CEeTH MXEJE3HBIX JIOpOr, CIenu(pUIecKoin
0COOEHHOCTBIO SIBIISIETCS] HATMYME MHOTO(QYHKIIMOHAIBHON 3aBOJICKOI cop-
tupoBouHoi craHumu (3CC), or a3 dekTHBHOCTH pabOTHl KOTOPOH 3aBUCUT
TPaHCIIOPTHOE OOCTYKNBAHHUE BCETO MPEATIPHUSATHSI.

3CC opraHu3aliiOHHO-TEXHOJIOTUUECKU U ONIEpaTUBHO B3aUMOCBS3aHa
C TPaHCHOPTHO-TPY30BBIMH KOMIUIEKCAMHU BBITPY3KU CBHIPbS W OTTPY3KH
TOTOBOM MPOAYKUMH. J[JIs1 penpusTusl ¢ OAHUM NPUMBIKAHUEM K BHEII-
Hel CeTH MOYXHO BBIACNUTH CIIEIyIONIEe TPAaHCIIOPTHBIE TIOTOKH, repepada-
ThIBa€MbI€ COPTHPOBOYHOM CTaHIIHEH:

— BXOJUIIIMIA TPaH3WTHBINA MoTOK ¢ BHemHel cetn (BC), He TpeOyrommit
JIOTIONTHUTEIEHONH 00paOOTKY, HAIpaBIIsIeMbIi B TPAHCIIOPTHO-TPY30BBIE KOM-
TUIEKCHI BBITPY3KH CHIPBS;

— BXOJUIIMI TOTOK COOpHBIX Toe3nioB ¢ BC, TpeOyrommii oneparmii o
pacopMHUPOBAHUIO 1 PACTIPEAETICHHIO MEXX/TY CTAHLIMSIMU TPEIIIPHUSTHSL;

— OOpaTHBIi MOTOK TOPOXKHETO TIOABMYKHOTO COCTaBa JyIsi HAKOIUICHUS U
ornpasku Ha BC

— 0OpaTHBI MOPOYKHUH BaroHOMOTOK JUIsI TIEpEHAIpaBIICHHs] Ha CTaHIIUN
TIOTPY3KH TOTOBOW MPOJTYKIIHI

— 00paTHBIN TPYKEHBIN BarOHOMOTOK JJIsI HAKOIDTICHUS 1 oTpaBku Ha BC.

Kaxnplii 13 BbIIIENIEpPEUNCICHHBIX TPAHCIIOPTHBIX MOTOKOB XapakTe-
pusyercs 00bEeMOM BarOHOIMOTOKA (Bar.) a Tak e 00bEMOM TPAHCIIOPTHOU
pabotsl (Bar.uac). JlaHHBIC MOKa3aTeTM OTOOPAXKAOT 00BEMEI M JTMHAMUKY
CTaHIIMOHHOW paboTHI.

OO1IyI0 CyTOYHYIO TPAHCIOPTHYIO padoTy (Asw), BeIomHseMy0 TK
3CC, MOXHO NPEACTaBUTh BBIPAKEHUEM:!

Ay = Ana + M, 6a2aC (1)

rne A,, — IUIaHOBasi CyTOYHAs TPAHCIIOPTHAs paboTa, Bar.Jac;

AA — JOTIOTHUTENBHAS CYyTOYHASI TPAHCIIOPTHAS, Bar.4ac.

[TraHoBast TpaHCIIOPTHAST Pab0Ta KaXKIOr0 KOMILIEKCA B pacCMaTpHBa-
€MON TOJCHCTEME OIPEIEIIACTCS HOPMATUBHOW MPOJOIKUTEILHOCTHIO
TEXHOJIOTHYECKUX TMPOIIECCOB CTAHIIMOHHOW paboTHI MO MepepaboTKe Iia-
HOBOT'O BarOHOITOTOKA:
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An/l =B nn T
rjae B,, — CyTOUYHBII IJIaHOBBIN BaroHOMOTOK, Bar;

T,, — HOpMaTUBHAsSI TIPOJIOJDKUTEILHOCTD MepepabOTKU IIAHOBOT'O Ba-
TOHOIIOTOKA, Yac.

JlomonHUTENBHAS TpaHCIOPTHAS padoTa B KaXKJIOM KOHKPETHOM CITy-
yae CBSI3aHA C BBHINOJHEHWEM BHEIUIAHOBBIX CTAHIIMOHHBIX ONEpaluid mpu
TOM € BaroHoOmnoToke. [IpomoKUTENbHOCTh JOMOMHUTENIBHOTO BPEMEHU
OXKUJIaHUS HOCUT BEPOSTHOCTHBIM XapakTep W (aKTUYECKH SIBIIACTCS CITy-

YaWHOW BEIMYMHON C TUIOTHOCTBIO pactpeaeicHUs f(fyy):
tmax
AA=B,, [ tofEone)dt e 6a2aC, 3)
min
rne oy — pakTHYecKuii JONMONHUTENBHBIN TPOCTON BaroHa, 4ac.
Takum 00pa3om, 00BEM TpaHCIOPTHOW pabOTHI OmMpenesnsiercss Bpe-
MEHHBIMHU TIOKa3aTesIMU IepepabOTKH BaroHONOTOKOB. [lepBoHauanbHyto
OLIEHKY PaccMaTpUBAeMOr0 MOKa3aTelsl CIeqyeT MPOU3BOANUTH 10 CpeIHe-
CTaTUCTUYECKUM JIaHHBIM, a2 IMEHHO: TEXHOJIOTHYECKOH TPaeKTOPHUH MOTO-
KOBOT'O TIpOIIECCa U CPEIHECTATUCTUUECKOMY JIOMOJHUTEIBHOMY BPEMEHHU
OXKMJAHUSI COOTBETCTBYIOIIMX OTEPALHiA:

> 6azuac 2)

'’

Tmax .
A= B Ton+ B | ol Copdlone =By T+ By toe6azuac, — (4)

min
rne . — cpeJHecTaTHCTUYECKOE OMOTHUTEIBHOE BPeMs OKUIAHUS
021C

OJTHOT'O BaroHa, yac.
OmnpeneneHre o0beMa TPAHCIOPTHON PadOTHI MO3BOJISIET HACHTU(U-
LUpOBaTh IOKa3aTeld PabOThl KaK CHUCTEMBI B LIEJIOM, TaK M KaXJIOro
TPaHCIIOPTHOTO TOTOKA. B pe3ynbraTe MccienoBaHMsi ObUIO OINpEAENeHO,
410 npu 00paboTKe BaroHonotokoB 3CC 10 TOMOIHUTEIBLHOTO POCTOS
nmocruraer 101,9%. Pabora maHHOrO0 KOMIUIEKCAa OPraHM30BaHA Ha OCHOBE
BPEMEHHBIX HOPMATHUBOB, KOTOpPhIE HE BCEra OTPAXaroT AWHAMUKY PaOOTHI
BHEITHEH CETH M NPOW3BOJCTBEHHBIX II€XOB. TakuMm o0pa3oM, 3aBOACKas
COPTUPOBOYHASI CTAHIMS SIBIISIETCS CBS3YIOIIMM 3BEHOM, COBMEMIAIOIINM
PUTMBI BHEIIHUX BarOHOIOTOKOB K BHYTPCHHUM PHTMaM MPEANPHUSITHS, a
TaK e PUTMBI pabOTHI MPOU3BOJCTBEHHBIX IIEXOB MexKay coboil. Kak cnen-
CTBHE, 3HAYUTENILHBIC JOTOJHUTEIBHBIE HEIPOM3BOAUTEIbHbBIE IMPOCTOU
BO3HHKAIOT UMEHHO ITPY MPOXOXJIECHUH BaroHONOTOKA Yepe3 JIaHHBIA KOM-
turekc. Takum 0Opa3om JanbpHEHIINe UcCIea0BaHus HalpaBlieHbl Ha orpe-
JIeICHUE HATMIHOM W IOTPEOHOI MPOITyCKHOM CITOCOOHOCTH CTAHIIHU.
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