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BBEJIEHUE

JIJisi maccakMPCKUX MAIllMH, B TOM YHUCJIE TPOJUICHOYCOB, SKCILUIyaTanusa KOTO-
PBIX OCYIIECTBJISETCS B TOPOACKUX YCIOBHAX, OTIMYAKOIINXCS BBICOKOW HAIPSKEH-
HOCTBIO pabOTHI BOJUTES MO YIPABICHUIO ABUKEHUEM MAIIUHbI, BAXKHO 00€CIIEUUTh
XOPOIIYIO YIPaBISEMOCTh, 0€30MACHOCTh ABUKEHUS U OOJIETYUTh YCJIOBUS TPyda BO-
autend. [IpuMeHeHne ruapOyCUITATENST B CUCTEME PYJICBOTO yIPABJICHUA B 3HAUM-
TEJIbHOW Mepe pelaeT 3TH BOMPOChl. OJHAKO OMBIT SKCIUTyaTallud MOKA3bIBAET, UTO
TUIPOYCHIIMTEND, SBIISACH HAMOOJee MOPOTOCTOSAIIUM 3JIEMEHTOM CHUCTEMBI, UMEET
HAUMEHBIIMH CPOK CIYKObl CPEAN BCEX MEXAHU3MOB PYJIEBOTO YIPABJICHUS, a BBIXO]
€ro U3 CTPOSI MOKET MPUBOANTH K BOSHUKHOBEHHUIO ABAPUMHBIX CUTYallMi. Y TyUIlICHUE
(byHKITHOHAIPHBIX CBOWCTB PYJICBOTO YTPABJICHHUS, TOBBIMICHAE HANCKHOCTH U (-
(hexTuBHOCTH (DYHKITMOHUPOBAHMS THAPOY CUITATEIIA ABJIACTCS aKTyaJTbHON 3a/1adueil.

OBLIAA XAPAKTEPUCTUKA PABOTDBI

Céa3b pabomol ¢ KpyRHHIMU HAYUHBIMU NPOPAMMAMU, MEMaMU

Tema muccepranmonHo padOTH COOTBETCTBYET MPUOPUTETHOMY HAIMPABJICHUIO
HAay4YHO-TeXHHUECKON nearenbHocTH B PecnybOnuke benapycs Ha 2006-2010 roabr
«Pecypcocbeperarompie U 3HeprodhHEeKTUBHBIC TEXHOJIOTHH MPOH3BOJICTBA KOHKY-
PEHTOCTIOCOOHOM TPOAYKIMKN) (00ECTICUeHNe TEXHUUECKOTO YPOBHS W HAICKHOCTH
KOHCTPYKITUH aBTOMOOWIIPHOW TEXHUKH, pa3paboTKa aJlrOPUTMOB M TIPOTPAMM pac-
YyeTa HaJCKHOCTH THAPOMPHUBOIOB MAIIHH ¥ THAPOPACTIPEACITUTEIILHBIX CHCTEM), YT-
BepkeHHOMY YkazoM [Ipe3uaenta Ne 315 ot 6 urons 2005 r.

Pabota BhITIONHSIACE B COOTBETCTBUU C TOCOIOKETHBIMH M X03J0TOBOPHBIMH
TeMaMH HayuHbIX ucciaenoBanuii: ['b-0141 — Ne I'P 20011084; XJI Ne 9825 —
Ne T'P 19981714 ; XJT Ne 9920 — No I'P 19991584 X1 Ne 0454; X1 No 06218.

Ilenwb u 3a0auu uccieoosanusn

[{ems nccneoBaHMt — HA OCHOBE COBEPIIICHCTBOBAHUS METOAUK TEOPETUICCKUAX
U SKCTICPUMEHTAIBHBIX WCCIICIOBAHUN YIydIUTh ()yHKIIMOHAJIBLHBIE CBOWCTBA PyJie-
BOTO YIIPABJICHHS TPOILIEHOyca ¢ THAPOYCHITATEIIEM.

JIts mOCTVKEHMS TIETTA TTIOCTABJICHBI CIICAYIONINE 3a/1a4H:

— pa3paboTaTh METOAUKY CHCTEMHOTO aHajan3a (hyHKIIMOHAIHHBIX CBOWCTB PYy-
JICBOTO YIPABJEHUSA C THAPOYCHJIATEIEM, TMO3BOJIAIONIYIO OMPEACIATh TOKa3aTeIn
yIpaBisieMocTr Tposuieidyca u 3¢pheKTUBHOCTH PabOTHI THAPOYCHITUTEINS, UCCIIEI0-
BaTh WX 3aBUCUMOCTH OT MAapaMEeTPOB MEXAaHWU3MOB PYJICBOTO YIIPABJICHUS U OTIPEIe-
JATh CrocoObl oOecreueHns CTaOMIM3alMi XapaKTEPUCTUKUA PeryjsTopa pacxoia
TUAPOY CHITATEIIS,

— pa3paboTaTh MaTEMaTHYECKAEC MOJECIH CHCTEMBI PYJIEBOTO YIPABJICHUS H
YIPABJISIEMOTO KYPCOBOTO JBMXKCHHS TPOJIICHOyca, MO3BOJISIIOIINE MMPOBOJANTH aHa-
JU3 TPOIeccoB (PYHKITMOHUPOBAHKS MEXAHU3MOB PYJICBOTO YIPABJICHHUS, BBHISBIISITH
BJIUSHUAC TAPaAMETPOB PETYJIATOPA Pacxoja HA XapPaKTEPUCTUKU THAPOYCHUIUTENS H
nokazarenu 3pPEeKTUBHOCTH €ro paboTHI;

— pa3paboTaTh METOAMKY TPOBEICHUSA HWCIBITAHUNA THAPOYCHWIATENS, TO3BO-
JISTOTIYIO OTIPEACIIATh HArPy30YHBIEC XapPaKTEPUCTHKH THIPOYCHUITUTEISI U PACXOTHBIC
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XapPaKTEPUCTUKH BCEX €T0 KOMITOHEHTOB;

— TIPOBECTH WCCIICIOBAHUE BIIMSAHHUS TAPAMETPOB PETYJIATOpa pacxoaa THIPO-
YCHJIMTENA Ha CTAOWIIBHOCTH YIIPABIAEMON PACXOAHONW XapaKTEPUCTHUKHA HA BBIXOJE
peryisaTopa W TOKa3aTeMyW YMPaBIAEMOCTH TPoJulieibyca, OMpPenenuTh MPEACTbHO
JIOTTY CTUMBIE 3HAUEHUS TTapaMeTPOB PETYIIATOPA Pacxoa;

— pa3paboTaTh TEXHUYECKUE PEIICHUS, 00SCIICUNBAIONINE PEATH3AIAIO PE3YJThb-
TAaTOB TCOPETUUCCKUX W IKCIICPUMEHTATBHBIX UCCIICIOBAHUNA O YIydIEeHUIO (PyHK-
ITUOHATBHBIX CBOMCTB PYJICBOTO YMPABIICHUASA MTyTEM CTAaOWIM3AIINN XapaKTCPUCTHKH
perysaTOopa pacxona;

— pa3paboTaTh KOHCTPYKITHIO CTEHAQ, TTO3BOJISIONIYIO MPOBOJNATH IKCIIEPUMEH-
TaJbHBIC WCCIICIOBAHUSA 110 OTIPEICIICHUIO XapaKTEPUCTHK THAPOYCHIUTENS U Y Pek-
THBHOCTH TIPE/IaracMbIX TEXHUYECKUX PEIICHHM, OICHUBATh TEXHUUYECKOE COCTOS-
HWE ¥ BBHITIOJIHATH PETYIUPOBOYHBIC W HANAJAOYHBIC PAOOTHI.

OOBEKTOM HCCIICIOBAHUSA ABIIACTCS PYJICBOE YIIPABJICHUE KOJICCHOW MAITUHBI C
ruapoycunuteneM. [IpenMerom wuccnenoBaHMs SBISIOTCS XapPaKTEPUCTHKHA THIAPO-
YCHJIMTENA U UX BIIUSHHAC Ha YMPABIAEMOCTh KOJICCHONW MarmuHbl. Bei6op o0bekra u
nmpeaMeTa MCCIIeNOBaHusA OO0YCIOBJICH TPHOPUTETHHIMUA HAMPABICHUAMHA HAYYHBIH
rccienaopanmii B PecryOnuke benapycs.

Ilonoxcenua ouccepmayuut, BbIHOCUMBbIE HA 3AULUINY

— METOJIMKA CUCTEMHOTO aHayn3a (PyHKIIMOHAIBHBIX CBOHCTB PYJICBOTO YIIPaB-
JICHUS C TUAPOYCHIIATENIEM, OTJIMYAIOMIAAC TEM, UTO IMO3BOJIACT OMPEACIIATh MOKa3a-
TEIW YIPABIAEMOCTH Tposuieidyca u 3(hHEKTUBHOCTH PabOTHI THAPOYCHIATES B
MIPOIIECCE YNPABIIIEMOTO KYPCOBOTO JBHIKCHUS ¢ YUETOM (PM3WUECKUX CBOMCTB BCEX
KOMITOHEHTOB THPOYCUJIUTENA U OIICHUBATh 3(PHEKTHBHOCTh MPUHUMAECMBIX TEXHH-
YECKHUX PEIICHUI 10 COBEPIICHCTBOBAHUIO MX KOHCTPYKITHH,

— MaTeMaTWYECKHE MOJIENH CHUCTEMBI PYJICBOTO YTPABICHUA W YIPABISAEMOTO
KYPCOBOTO ABHXXEHHUS TPOJUIEHOyca, OTIMUAIOMNAECS TEM, YTO YUYHUTHIBAIOT JUHAMH-
YECKHUE XAPAKTEPUCTHKH PETYJISITOPA Pacxo/1a THAPOYCHIUTENS KaKk aBTOMAaTHIECKO-
ro yCTpPOMCTBA cTa0MIM3alMKU pacxoja padoueit JKUIKOCTH C OTpULATEIbHON 00par-
HOM CBSI3BIO TIO JABJICHUIO W TIO3BOJISIIOT OMPEACISITh MPEACIbHBIC 3HAUEHUS €ro Ta-
pamMeTpoB, 00ECTICUNBAIOIITNE 3aJaHHBIC TIOKA3aTEH YIIPABISEMOCTH TpoJUIeHOyca;

— BBISIBJICHHOE TEOPECTHUECKUMH HMCCIICIOBAHUSIMHU W TOATBEPIKICHHOE HKCIIC-
PUMEHTAIILHO SIBJICHWE AeCTaOWIN3alliA PACXOJAHOW XapPaKTEPUCTHUKH PETYJSITOpa
pacxojma, 00yCJIOBJIICHHOE YBEIUUYCHUEM yTEUCK W M3MCHCHHEM BS3KOCTH paboucit
KUIKOCTH, M TIPEIOKEHHBIE CTTIOCOOBI KOMTICHCAITUN WX BIUSHUSA, 00CCIICUNBAIOTITIE
CTAOWITH3AITHIO XapPaKTEPUCTHK THIPOYCHIIATENA, YBETWUCHUE pecypca ero padoThl U
yIIyUIIeHHUE MmoKa3aTeseit (yHKIMOHAIBHBIX CBOMCTB PYJICBOTO YIPABIICHHUS,

— METOJIMKA TPOBE/ICHUA WCIBITAHUH THIPOYCHUIIUTEINS, OTIMUYAIONMAACT OT W3-
BECTHBIX, B TOM YHCJIC PETJIAMEHTUPOBAHHBIX CTAHAAPTAMHM, TEM, YTO TIO3BOJISAET OT-
pPEeAeNATh Harpy304YHBIC XapaKTEPUCTHUKHA THAPOYCHIIUTENS M PACXOIHBIE XapaKTepH-
CTHKH BCEX €r0 KOMIIOHEHTOB, OTICHUBATh UX TEXHUYECKOE COCTOSIHUE W BHITIOJIHATH
MPEAYCMOTPEHHBIC PETYIMPOBOUYHBIC U HANAMOYHBIC PAOOTHI.

JIuunwlii 6k1a0 couckamensn

ABTOpPOM JIMYHO pa3padoTaHa HA OCHOBE CTPYKTYPHO-MAaTPUYHOTO METOAA Ma-
TEMaTHYECKasi MOJCITb PYJIEBOTO YINPABJICHUS KOJICCHOW MAIIWHBI ¢ THAPOYCHIIATE-
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aem. Llems u 3amaum uccnenoBanmii chopMyIMPOBAHBI COBMECTHO ¢ HAYUYHBIM PYKO-
BOJUTEEM A-poM TexH. Hayk, mpod. B.I1. Tapacukom. JInuHO aBTOPOM MPOBEICHBI
TEOPETUUECKUE UCCIIEAOBaHUsA, pa3paboTaHa METOANKA OOIIMX U MOAIEMEHTHBIX HC-
NBITAaHUH TUApOoycunuTeaeh. PaboTel, CBA3aHHBIE C Pa3pabOTKON KOHCTPYKIIHMM, a
TAKXKE MPOBEJCHUEM SKCIICPUMEHTAIbHBIX UCCIICIOBAHUMN, aBTOPOM BBITIOJIHEHBI CO-
BMECTHO C J-poM TexH. Hayk, nmpod. B.I1. Tapacukom u kanz. texH. nayk B.1. Mpo-
YEKOM.

Anpobayus pe3yarvmamoe ouccepmauuu

OCHOBHBIC TIOJIOKEHUS U HAYUYHBIE PE3YyJIbTaThl padOThl JOKJIAIbIBATUCH U 00-
CyXKIanuch Ha HaydHO-TexHnYeckux koHpepennmax (HTK): Pecnybnmukanckoit HTK
«HoBbie MaTepuanbl, 000pyIOBAHUE U TEXHOJOTUM B MPOMBIILJIEHHOCTH», MOTHIICB
(2005, 2006, 2007); Mexaynapoaroir HTK «HoBbie KOHKYpEeHTOCTTIOCOOHBIE W TIPO-
I'PECCUBHBIC TEXHOJIOTMH, MAIIMHBI U MEXAHU3MbI B YCJIOBUSX COBPEMEHHOTO PbIH-
ka», Morunes (2000); «Co3manue u mpuMeHeHHE BEICOKOA((DEKTUBHBIX HAYKOSMKHX
pecypcocOeperaromux TEXHOJIOTHH, MamuH U kKoMmIuiekcoBy», Mormes (2001); «Co-
BPEMEHHBIC TEXHOJIOTUH, MAIIIMHBI U MATE€PUAJIbIL I 3UMHEr0 COAEP KaHUsA aBTOMO-
ounmpHBIX mopor», Moruies (2003); Mexnynapoanoit HTK «Marepuanst, o6opy mo-
BaHHWE M pecypcocbOeperarontue TexHomorum», Mormmes (2005, 2006, 2007, 2008,
2009); V Mexpernonansaoit HTK crynentroB m acnupantoB «UHbopMannoHHbie
TEXHOJIOTHH, YHEPTeTHKA W dKOHOMHKA», Cmonenck (2008); 6-oit MexayHapoaHoi
HTK «IIpobGnembl KauecTBa MalllMH M WX KOHKYPEHTOCMOCOOHOCTHU» — bBpsHCK
(2008); XI mayuno# ceccuu mpernogaBaTenei u cryaeHToB — Burebck (2008); Mex-
nyHaponnoi HTK «l'maopaBnuueckne MamwvHbl, THAPONMHEBMOIPUBOABI U THIPO-
nHeBMOaBTOMaTnKa. COBPEMEHHOE COCTOAHUE U MEPCIEKTUBBI pa3BUTHU — CaHKT-
[TerepOypr (2008).

Onyo0auKkoeanHoCms pe3yibmamoe

ITo Teme auccepranuu onyonukoBaHa 31 HayyHad paboTa, B TOM 4Mclie: 7 cTa-
Te B HAYYHO-TEXHHUECKUX KYpPHajlax, BKJIKOUEHHbIX B mepeueHb u3nanuii BAK
Pecnyb6nuku benapych ayist onyOauKOBaHUS Pe3yJIbTaTOB JUCCEPTALIMOHHBIX HCCIIC-
JNoBaHUM, 1 cTarks B COOpPHHMKE HAyYHBIX TPYAOB, 18 TE€3UCOB MOKIAA0B U MaTepua-
noB koH(pepennmii. [Tonyuen 1 mareHT Ha n300peTeHNE U 4 MATEHTA HA TIOJIE3HBIE MO-
nenu. OOt 00beM oMy OIMKOBAHHBIX MATEPUATIOB COCTABIIAET 6,7 aBTOPCKUX JIUCTA.

Cmpykmypa u 00vem ouccepmauuu

Huccepranusa conepxut 100 crpanui] OCHOBHOro Tekcra, 62 PpHUCYHKA H
9 Tabnun. Jluccepranms BKIIOYAET BBEACHUE, OOIIYIO XapaKTEPUCTHKY PabOTHI, Ue-
THIPE TJIaBbl, 3AKJIOUCHUE, CIIUCOK HUCMOJIb30BAHHBIX UCTOYHMKOB U3 102 HammeHo-
BAHUH, CIUCOK HAYUYHBIX TPYJOB COMCKATEIS, MPUIIOKEHUA.

OCHOBHOE COJAEP KAHUE PABOTBI

B mepBoii riaBe npoBeieH 0030p W aHAIM3 BBHITIOJIHEHHBIX HCCIICIOBAHUNM M
pa3paboTOK MO CHCTEMaM PYJIEBOIO YIPABJICHUS C THAPOYCHIUTEIEM, M3JTOKEHHBIX B
padorax B.II. Aptymko, A.C. AatonoBa, M.C. Beiconikoro, JIJI. I'mnudypra,
I' 1. I'manosa, A. W. I'pumkesnua, J[.A. Jlybosuka, 1.O. Kotuesa, A.T. JIeOGenena,






MaeMOCTh M BS3KOCTHBIE CBOMCTBA padOuei KUIKOCTH, 3aBUCUMOCTh BSI3KOCTH OT
TEMIIEPATYPhl, TPDEHUE B MEXAHWUYECKHUX JJICMEHTAX, BHYTPCHHHUE YTCUKH B DJICMCH-
Tax TMAPOTPHUBOA.

®a30BBIMH KOOPAMHATAMHA TIPUHATHI MEPEMEIICHUS 30JIOTHUKA PETYJISITOPa pac-
X0Ja X|, IOPLIHA THAPOLMIIMHAPA X) ¥ MPUBEICHHON MACChI /My, YNPABIIAEMBIX KO-

JIEC X3, a4 TAKIKEC PACXOAbl JKUAKOCTH Qi B THAPOMArucCTpaiIX U MmoOJOCTAX Ir'mApOLH-

nuHApa. [lapamMeTpaMu ruApaBINYECKUX YU THAPOMEXAHUYECKUX WHEPLIMOHHBIX 3J€-
4
MEHTOB ABJIAIOTCA KO3(DPUIIMEHTHI MacC My, KI/M , YIIPYTHX 3JIEMEHTOB TMApOMari-

9 . 5
cTpaneit — Ko3(PHUITUEHTHI THAPABIMYCCKON KECTKOCTH Crjs H/m’, rugpaBanyeckux

U THAPOMCXAHHYCCKUX AUCCHUIIATHUBHBIX 3JICMCHTOB — KO3(1)(1)I/IL[I/IGHTBI ruapaBjInyic-

5
CKOT'0 COMPOTUBJCHUA U, H-c/M". Ilpn BeIUMCIIEeHHH HArpy3ku FHarp Y NIPUBEICH-

HOM MacCCHI mnp IMPpHHUMAJI1aCb BO BHUMAHHC HCJIMHCMHAS KHHEMATHUECKas XdapaKTce-

PUCTHKA PYJIEBOTO MPUBOA YITPABJISAEMBIX KOJIEC.

Ha ocHOBe nuHaMUYEeCKOW MOJENHN COCTABJIEHA CUCTEMA HEJIMHEHHBIX OOBIKHO-
BEHHBIX MU PepeHInaabHbIX ypaBHEHUH B HOpMabHOH opme Komm 16-ro nopsa-
Ka, TTO3BOJISAIONIAS BHIYUCIIATH PACXO/IbI, TaBJIICHUS U TTEPEMEITICHUA.

Jlns uccaenoBanus yrpasaseMoro KypcoBOTO JBYXKCHHS TpoJUieiOyca u omnpe-
JICICHAS] TIOKa3aTesiel ynpaBIsieMOCTH HUCIIOIb30BajIach M3BECTHAs crucTteMa nudde-
PEHITMATIBHBIX YPABHEHUH 3-TO TTOPSIIKA, OMMCHIBAIONIAA TPACKTOPHIO ABUKCHUS TICH-
Tpa MacC MAIIMHBI Ha TUIOCKOCTH, OMPELSIIEMYI0 KOOpAMHATAMHU TIPOIOJIBHOTO X 1
MOTIEPEUHOTO ! TMEepEeMEImEeHN U KypCOBBIM YTiioM Y. MoaenupoBajuch Ba BUIA
CTaHJAPTHBIX MAHEBPOB: «IMEPEX0JT HA KPYTOBYIO TPASKTOPHIO ¢ MAUHUMAJILHBIM pa-
muycom» (MaHeBp 1) m «moBopot Ha 90° mpm mpoesnae mepekpecTkay (MaHeBp 2).
[Tpu »>TOM yuyuTHIBAjiCA YBOJA KOJI€C MOA ACHCTBHEM OOKOBOM COCTABJISIFOLIEH CHIIBI
WHEPITHH.

HoBsuzna maremMaTtWueckoW MOJENTHM 3aKIIOYAeTCs B OMHCAHWHM (PH3UUECKUAX
CBOMCTB pETyJIsATOpa pacxoaa TuAPOYyCHUITATEIS:

dQy [dt = (pyl _an/Ason ~Poc _pnl)/mrl;
sz/df =(Py1=pPy2 - pn2)/mr2;

dpyl/dt =Cr1 (QH —01-O; _QC.]'II/IB); (D
dpyz/df = Crz(Qz ~0s —QyTl);
dxl/dt:Ql/Ason:

rac pyi — JABJICHHUA B YIIPYTHX JJICMCHTAX, Ha, pH] — IOTCPH AaBJICHHUA B JUCCHUIIA-

THBHBIX 3JI€MEHTax (10 JJIMHE TMAPOMArucTpaied W B MECTHBIX CONPOTHUBIICHHUAX),
. . 2,
Ha; Fpp, — younue npyxunbl, H; 4., — nomazap 3010THHKA, M*; P, o — JABJICHUE B

9 3

JMHUYU 00paTHOM cBA3M perynaropa, [la; O, — nogaua Hacoca, M°/¢; Qg — PACX0X
3 3

Ha CJIUB, M'/C; Oyr1 — PacXoJl yTEUeK B PErysATOpe, M /c:

QyTl :fpo.c; 2)



d

3
. 3
30JI0THHK — KOPITYC, M, P — TUIOTHOCTh paboUeii JKUIKOCTH, KI/M”; vV — KoddpurmeHT

. 2
KUHEMATHUYECKON BA3KOCTH JKUAKOCTU, M*/C; /45, — AJIMHA 3330pa, M.

on — AHAMCTD 30JIOTHHKA, M, dn — BCJIMYHMHA PAJHAIBHOIO 3a30pa B CONPsKCHHUA

OcrajbHble YPAaBHEHUS MEXAHWU3MOB THJPOYCHUIIUTENSI aHAJIOTUYHBI YPABHECHHU-
aum (1). Ypasuenus (1) Bxoasr B oOmyo cucreMy muddepeHIMaIbHbBIX ypaBHEHUH
19-ro mopsaka.

B Tpertbeii ri1aBe npuBeACHbI PE3YJITAThl BHIMOJTHEHHBIX UCCIEAOBAHUM.

Jlins oneHKH (hyHKIIMOHANBHBIX CBOMCTB PYJICBOIO YIIPaBICHHS TPOJLICHOYCOB
obocHoBaH BbIOOP mokazarenei. [Ipasumamu ESK OOH Ne 79, 'OCT P 52302-2004
u OCT 37.001.471-88 npeaycMOTpeHO MHOKECTBO MOKA3aTENICH W XapaKTEPUCTHUK
JUISL OLICHKH yripaBiisieMocTH. [TockonbKy B JaHHOW paboTe paccMaTPUBAIMChH BOIPO-
CBI, CBA3AHHBIC C OIEHKOW BJIUSHUA NAPAMETPOB THAPOYCHIUTENSI HA (DYHKITHOHAIb-
HbIE CBOMCTBA CEpUIHBIX TPOJJICHOYCOB, MapaMeTPhl KOTOPBIX HE MOJUICKAIA U3ME-
HEHHWIO, TO JUIA OIICHKHA WX YMPaBIIEMOCTH U 3((HEKTUBHOCTH pabOTHl THAPOYCHITH-
Tess ObUTA MPUHATHL JUIIL T€ MOKA3aTENM, KOTOPIE 3aBUCAT OT MapaMeTPOB TUJIPO-
ycunutens. i OlieHKH YNpaBlisieMOCTH TPOJIIeHOyca Mpu BHIMIOJIHEHUM UM KCCIIe-
JlyeMBIX MaHEBPOB IIPHHSTHI BPEMs PEryJIMPOBAHHUs f, (BPeMs MOBOPOTA KOJIEC HA

MaKCUMAJIbHBIC YTJIBI U3 HEUTPATHHOTO TOJIOKEHUS) W TIPOJOJILHOE TIEPEMEIICHHE
tpoiuteiidyca X mpu moopote Ha 90°. Jns oneHkn 3¢pheKTHBHOCTH PaOdOTHI THIPO-
YCUITUTENS MPUHATBL: CKOPOCTh MOPIIHA OTHOCUTENBHO TMAPOLMIMHAPA Vy ; PACXOJ

pabouei JKHAKOCTH HA BBIXOAE PEerynaropa (J, ,; BEIMYUHBI PACXOJ0B yTEUYCK B pe-
ryaatope Oyr, pacnpenenurene Oyrp U CyMMapHBIX yTeuek (Jy ) CPeiHee 3HAUCHHE
KIIJ] ruppoycunurens Nry.cp 33 BPEMA BBIIOTHEHHIA MAHEBPA.

OO0cnenoBaHUE TEXHUYECKOTO COCTOSIHUS TUAPOYCUIIUTENEH PYJIEBbIX YIpaBJie-
HUA TPOJUICHOYCOB, MPOBEACHHOE C YYaCTHUEM aBTOpPa B TPOJUICHOYCHBIX MapKax
r. Morunesa u r. boOpyiicka, moka3ano, 4ro HanmOoJiee YaCThIMH MPUUYMHAMM HE-
YAOBJIETBOPUTENBHON pa0OThl OBIIIM YBEITUYEHHBIE 3a30Pbl ¢ B CONPSKEHUAX 30-

JIOTHUK — KOPIYC PETYJATOPA pacxo/a U pacnpeieinTells, a TAkKe U3-3a U3HOca Jie-
Taned Hacoca. [103TOMy Mpu TEOPETHUECKUX UCCIEA0BAHUIX 0CcO00€ BHUMAHHUE Y Jie-
JIEHO BOMPOCY OLEHKH BIMSHUA YTE€UEK B PETYJIATOPE PACX0Aa U pacipeaeauTene Ha
paboTOCHOCOOHOCTh TUAPOYCHUTUTETIA.

OObeKkTaMu UCCIAEIOBAHUM TPUHATHL PYJICBBIE YIPABJICHUS TPOJUIEHOYyCOB
AKCM-101 u AKCM-20101 npousBoactea «benkommyHmai» u 3uY—682 npous-
BojicTBa OAQO «Tponza», Ha KOTOPBIX UCTOIB3YIOTCA rupoycunutenn MA3-5335 u
MA3-6422. TlonydueHHble TIPH MOJACIMPOBAHWM TPOIECCOB (HYyHKIIMOHUPOBAHUS
ruapoycwutens MA3-5335 rpadwku 3aBHCHMOCTEH BBIXOJHBIX MMAPaMETPOB TH/I-
pPOYCHIIUTENS OT BEJIMUYMHBI 3a30pOB d( NMPHUBEACHBI HA pUCyHKE 2. U3 pucyHka 2, a

BUJIHO, YTO MO MEPE YBEIHMYCHHS dy PACXOA HA BBIXOAE perynsaropa (Jp , Majaer.
BcenencrBre 3TOro CHMKaeTcs CKOPOCTh MOBOPOTA YIPABISAEMBIX KOJEC U CYILECT-

BEHHO YXY/IACTCS YMPABISAEMOCTh TpoJuiehOyca. OOYCIOBICHO 3TO YBEIMUCHUEM
yTEUEeK Qyﬂ B perynsaTope pacxona. C yBeTuYeHueM Qyﬂ BO3pAcTacT nepenaj J1aB-















OHA Y MPUBOJUT K MEPEHACTPOUKE PETYJIATOPA HA CHUKEHUE PETYJIMPYEMON BETUUM-
HBI pacxoja Qp.p , KaK MoKa3aHo Ha PUCYHKE 2, 4.

BoccTanoButh pacueTHOE 3HAUECHHUE Pacxoja Qp.p MOKHO MYyTEM PEryJIMpOBa-
HHUS TUIOMIAAN ceueHus ocHoBHOTo apoccens JIP1. C yBenuuenueMm yTeuek Qyﬂ HE-

00XOAMMO YBEJIMUMBATH MIOHAAs apoccens JP1, coxpaHsas mpu 3TOM NOCTOSIHHOM
BEJIMUMHY CYMMAapHbIX NOTeph AaBiieHus Ha Apoccenax [Pl u JIP2. YcraHnoBieHo,
4yTO U3MEHeHUE nuametpa apoccens P11 B npeaenax +15 % oT HOMUHANBHOTO 3HA-
YEHUS MO3BOJISICT H3MEHHUTh PACXO]l Qp.p Ha 55 %. Perynupyembiii 1pocceib mO3BO-

JIE€T TaKXE€ KOMIICHCUPOBATh BO3POCIIME YTEUKH B TUPOPACOPEACIUTENIC MyTEM
YBEJIMUEHHUS 3HAUYCHHUS Qp.p U COOTBETCTBYIOINETO CHUKEHUA gy -

B pesynbrare aHanusa BIMAHWA dy HA !, YCTAHOBICHO, YTO NPEACIBHO JIOMYC-

TAMOE 3HaueHHME d ana ruapoycwmrens MA3-5335 cocrasnsger 15 MM, a i
MA3-6422 — 21 mxm. Pacxoasl yTeuek Mpu 3TOM ISl HUX COCTaBJIAIOT COOTBETCT-
BeHHO (yr1 — 0,038 1 0,151 w/mun; Oyrp — 0,85 1 3,63 /muH; a cyMmmapHOe 3Have-
Hue yreuek Oy — 0,89 u 3,78 n/mun; nnm B npouentax — 7,42 u 24 % ot Q. Co-
rnmacio CT COB 1629-29 3nadenne (Jy He nomkHO npesbimarh 15 %. I1o sTtomy
KPUTEPHIO JOMYCKAaeMOE 3HAUEHUE dp MIA ruapoycunutens MA3-6422 camxaercs
g0 18 Mxm, a Qyﬂ =0,095 w/mun, QyTZ =229 n/mun, Oy =239 n/mun. I[lonyuenusie

npenenbHbie 3Ha9CHUA Oy M Oyro MOIKHO HCIMOJIb30BATh Ul JHArHOCTHPOBAHMS

TEXHUUYECKOTO COCTOSIHHS PEryJsATOpa pacxoa U pacnpeaenuTena 6e3 nx pazoopku.
Ha pucynke 7 mpuBenensl rpadikn U3MEHEHHS MapaMeTPOB NBYIKCHUS TPOJI-

neridyca AKCM—-101 npu noopotre Ha 90°: X — npoaosibHOE MEPEMEIICHUE TPOJI-

nenbdyca; 0,0 ¢ — YIVIBI HOBOPOTA JIEBOIO U MPABOr0O KOJIEC; Y — KYPCOBOM yToi;

®, — yrjoBas CKOPOCTb IOBOPOTA, ay

nenTpa mace. [Ipu yBenmuuennn 3azopa dp B 2 pasza v, CHIXKaercs, a X BO3pacTaeT

— NIONCpCUYHad COCTAB/IANOIIAA YCKOPCHHA

MPAKTUYECKH B 2 pa3a.

B uerBepTOii rj1aBe NpUBEACHb TEXHUUECKUE PEIICHUS MO COBEPIIECHCTBOBA-
HUIO KOHCTPYKIIMHU PETYJIATOPA PACX0/a U PYJIEBOr0 MEXAHU3MA C PACIpEICTUTENIEM,
METOJIMKA W CTEHJI JUISl UCTIBITAHUNA TUIPOYCUIIUTENA U €r0 KOMIOHEHTOB U PE3YJib-
TaThl HKCIIEPUMEHTOB MO OLICHKE JOCTOBEPHOCTH TEOPETUUECKUX UCcieaoBaHuii. Ha
PUCYHKE 8 MOKa3aHa KOHCTPYKIIMS YCOBEPILICHCTBOBAHHOTO PEryJIsATOpa pacxoa.

B xopnyce 1 pacmosioskeHbl peryssTop pacxoaa (TPEXJIMHSHHBINA) U TIPeaoXpa-
HUTEIBHBIA KJamaH HenpAMoro aeicTBus. OCHOBHBIMH YCTPOWCTBAMH PETYJIATOPA
pacxoja SABJSAIOTCSA KJIanaH pPa3HOCTU JABJCHHUM, COCTOAIIMNA U3 30JI0THUKA 2 U TIPY-
JKUHBI 3, OCHOBHOM APOCCENb IIaBHOM MarucTpanu A U ApOCCenb JUHUU O0OpaTHOM
cBa3m 4. B pazpaboTaHHON KOHCTPYKIIMHA B Maructpain 4 BMECTO HEPETYJIUPYEMOTO
YCTAHOBJICH PETYJUPYEMBIN TPOCCENb, COCTOAIIMNA U3 MJIACTUH 6 U §, MIacTUHYATON
NPY>XUHBL 9 W KPBILIKK 5 ¢ peryJaupoBOUYHbIM BUHTOM 7. [lnacTtuHa 6 yctaHoBjieHa
HETMOJIBUXKHO, a TUIACTUHA 8 — C BO3MOXKHOCTHIO nepemeltieHus. B minactune 6 oTBep-
CTHE HWMEET MPsAMOYTONBHYIO (hopMy, a B TUTaCTHHE § — TpeyroyibHyIo hopmy. M3me-
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3AKJIIOYEHUE

OcHoBHbIE HAYUYHbIE Pe3yJIbTaThl JUCCEPTALUU

1. Pazpaborana meToanKa CUCTEMHOTO aHamr3a (GyHKIIMOHATBHBIX CBOMCTB py-
JIEBOTO YIPABJICHMS, MO3BOJIAIONIASA ONPEACATh MOKA3aTe/Id yIPaBAAEMOCTH TPOJI-
neiibyca u 3hPEeKTUBHOCTH PaOOTH THAPOYCHIUTENSI B TPOIECCE YNPABISIEMOTO
KYPCOBOT'O JIBUKEHHUS TPU BHITIOJIHEHUM CTAaHAAPTHBIX MAHEBPOB, UCCIICIOBATh 3aBHU-
CUMOCTH TOKa3aTeyield OT mapaMeTPOB MEXAHW3MOB PYJIEBOTO YNPABJICHUSA U OLICHU-
BaTh 3(HEKTUBHOCTh MPUHUMAEMBIX TEXHHUYECKUX PEIICHUH IO COBEPIICHCTBOBA-
HUIO UX KOHCTpYKLmu [7, 24].

2. PazpaboTaHbl MaTeMaTUuYeCKUEe MOJICTIU CUCTEMbl PYJICBOTO YNPAaBJICHUA, HO-
BH3HA KOTOPHIX 3aKTFOYACTCS B JACTATGHOM OMHCAHWUHN (DPU3MUECKUX CBOWCTB PETYIIs-
TOpa pacxoja THAPOYCWIHTENSI KaK aBTOMATHYECKOrO YCTPOWCTBA CTAOWIM3alluu
pacxoja pabouei >XKUIKOCTH ¢ OTPULIATEIbHOM 00paTHOM CBA3BIO 1O JAaBieHuto [1, 3,
7, 17, 24]. llpemioxenHas MOJIETb TTO3BOJTHIA BEISBUTh IPUYHUHBI CHIDKEHUS d(hPek-
TABHOCTH PAOOTHI TUAPOYCHIIUTENA U yXYIIICHUS ()yHKIIMOHAIBHBIX CBOHCTB pyJie-
BOTO YMNPABJEHUA B MPOIECCE SKCIUTyaTalldH. YCTAHOBJEHO, YTO 3TO MPOMCXOJIUT
BCJICICTBUE JAECTAOMIN3ALMKU PEKUMA PETYyJIUPOBAHUA pacxoaa, 00yCIOBJICHHON aB-
TOMATHYECKON TEPEHACTPOMKON PETYJIATOpPA HA APYrOM PEKUM NO3UPOBAHUA TIPU
BBICOKMX TEMIEPATypax H3-3a YBEIMYECHHH 3a30pa d( B CONPSIKEHWU 30JO0THHUK —

KOPITYC PETYJIATOPA, a TPU HU3KUX TEMIIEPATypax — U3-3a POCTa JIMHEMHOW COCTaB-
JIAIOIIEH MOTEPh JABJICHUA B MarucTpalii OCHOBHOTO aApoccens [1, 3, 23, 24].

3. B pesyabpTare ucCiaeNOBAHUM BIMSHUSA 3a30pOB B PETYJATOPE pacxoja Ha
YIPaBJISIEMOCTh TPOJUTICHOYCOB U A(PPEKTUBHOCTH pabOTHI THAPOYCHIIATENS YCTAHOB-
JIEHO, UTO NPH YBEJIMYEHHUH 3a30pa dg B 2 pasza ¢ 12 go 24 MxM Bpems peryJmpoBa-

HUSA [, , COOTBETCTBYIOLIEE TIOBOPOTY YHPABIIAEMBIX KOJIEC HA MAKCHMAaJbHEIH yroin

W3 HEUTPAIIBHOTO TOJOXKEHHUS, MPOJOJbHAS KOOPAMHATA MAlIWHBL X TIPU COBEpILIE-
HAM MaHeBpa U cpeanui KIIJ[ ruapoycunurens Nry.cp H3MEHAIOTCA CIIEAYIOIIUM

obpazom [7]:
— ruapoycunutens MA3-5335 — 1, Bospacraer ¢ 3,86 10 9,16 ¢, X Bospacraer ¢

11,01 mo 21,62 m, Nry.cp CHIKACTCA C 0,67 no 0,27,
— ruapoycunuteab MA3-6422 — !, BO3PACTaCT C 2,93 no 8,02 ¢, X Bo3pacraert ¢
9,01 mo 20,87 M, Nry.cp CHIKACTCA C 0,75 mo 0,36.

VY CTaHOBJIEHO, YTO NPH HOMHUHAJIBHBIX MapaMeTpax TPOJIEHOYyChl ¢ TMAPOYCH-
auteneM MA3-5335 umeror OoJsiee HU3KME TMOKA3aTeiid ympasisgeMmocT. J[nsa ux
VIIYULICHHUS Lenecoo0pa3Ho B TMAPOYCHINTENE MCMOIb30BAaTh HACOC C MOJAYEN HE
menee 16 n/mun.

4. Wcxons w3 HOPMATUBHBIX TPEOOBAHMN K MOKA3aTENIO YIPABISIEMOCTH
Ip <4 ¢ ompeneneHbl NPEALNbHO IOMYCTUMBIC 3HAYCHHS 33a30P0B d( B PEryJATOpe
pacxojla M pachpeAesiuTeNe U COOTBETCTBYIOLIME MM 3HAYEHHUS PACXOAOB YTEUEK
Oyr1> Oyrz» O, B JI/MHH, TIPH KOTOPBIX 00SCIEUMBACTCA PAOOTOCTIOCOOHOCTH TH -
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poycwiutens. Jma rugpoycwimrens MA3-5335 ux  3HAuEHHUS  COCTABJISIOT:
ap = 15 Mxwm; Qyﬂ =0,038; QyTZ =0,85; Os =0,89; a m1a MA3-6422 — ay = 18 MxwM;

Oyr1 = 0,095 Oyrp =2,29; Oy =2.39. 511 3HAUCHMS MOTYT OBITH MCIONB30BAHEI

NPU TUArHOCTHPOBAHUM TEXHUYECKOTO COCTOSHUA TUAPOYCHWINTENSA U €0 MEXaHW3-
MoB [7, 24].
5. YCTaHOBIICHO, YTO HAMOONbIICE BIUSAHIC HA BEIUUUHY (Jp , OKa3bIBAIOT Ia-

pamMeTpsl OCHOBHOTO aApoccens. [Ipn m3mMeHeHnn amameTpa APOCCENs B TMpeaeiax
+15 % OT HOMHMHAJILHOTO 3HAUYCHUSA Qp.p Mensercs Ha 55 % [3]. B pesynbTare pas-

paboTaHbl KOHCTPYKTUBHBIC PEIICHUA IO PETYJIATOPY PacxXoja, MO3BOJSAIONIME CTa-
OWIM3HPOBATh €ro BBIXOJHYIO Xapakrepuctuky O, [21, 31]. [t xomneHcauun

BIIMSTHUS YTEUEK B PETYJIATOPE pacxoaa MPeIoKeHO BBECTH PETyJIHUPYEMbIA OCHOB-
HOHW JpOCCeib BMECTO IPOCCEIS TOCTOSTHHOTO CEUCHHMS, a AJI KOMIICHCAIIUU BIIUSIHUSA
TeMIeparypbl padodeii KUAKOCTH — YBEJIMUYUTh AHMAMETP THAPOMATruCTpaId peryis-
Topa pacxoaa ruapoycuuteas MA3-5335 ¢ 6 go 10 mm, MA3-6422 — ¢ 8,7 no
14 mmM [7, 24, 26].

6. PazpaboTana MeToaMKa UCIIBITAHUN THUAPOYCHIUTENS PYJIEBOrO YIPABICHUS,
MO3BOJIAIONIASA, B OTIIMYKE OT U3BECTHBIX, OMPEACIIATh HArPY30UHYIO XapaKTEPUCTHKY
THAPOYCHIIUTEN U THAPABIMUECCKUE XapaKTEPUCTHKH BCEX €ro KOMIIOHEHTOB, OIle-
HHUBATh UX TEXHMUYECKOE COCTOSHHWE M OCYIIECTBIIATH PETyJIMPOBOUYHBIC W HaJaa04-
Hble padoThl. 14 peain3aiuu METOIMKHN pa3padoTaHa KOHCTPYKUMs crennaa [2, 4, 5,
6,8...11, 14, 16, 18, 19, 21, 22, 27]. UcnibiTaHus ONBITHBIX 00Pa3I0B T'UAPOYCHITATE-
JIsl Ha CO3aHHOM CTEHJIC MOATBEP AN Y(PPEKTHBHOCTD MPEII0KEHHBIX PEMISHHUH 110
KOHCTPYKIIMHU PETYJIATOPa pacxo/a.

PexoMeHaaluu no nNpakTH4eCKOMY HCMOJIb30BAHUIO Pe3YJIbTATOB

1. Pa3paboTaHHble MAaTEMATUUECKHUE MOJIETN CUCTEMBI PYJIEBOTO YIPABJICHUA C
TUAPOYCUITUTEIEM U PE3YJIbTaThl UCCIAETOBAHUM, BBITIOJIHCHHBIX HA UX OCHOBE, MEpe-
J@Hbl JUIS WCIMOJb30BAHUA MPU MPOCKTUPOBAHUM HOBBIX THUAPOYCWIHMTENCH Ha
PVYII «Munckuii apTomoOuabHbIA 3aBoa», PYIIIl «bopucosckuii 3aBoa « ABTOTH-
poycuutenby U YII «benkommyHmay.

2. PazpabotanHbiii cTeH [27] u MeToauka Jyisi MPOBEACHUS UCTIBITAHUN THAPO-
YCUJIMTENIEH W WX KOMIIOHEHTOB (HAcoca, PEryisaTopa pacxoja, paclpeiciATeIs,
ruaporraapa) BHeApeHbl B YKIIIT «bobpyiickoe TpomieitbycHoe ynpaBieHUue) H
MI'KVYII «["opanexrporpancropt» (T. Morunes). ['ogoBoit 3xoHOMHUECKHi dhPexT
OT KCIOJIb30BAHUA CTCHJOB Ha ATUX Npeanpuatusx B neHax 2008 r. cocraBui cooT-
BeTcTBEHHO 1324990 py6. 1 2915330 pyo.

3. PazpaboTaHHbie TEXHUYECKUE PEIICHUSA, HAMPABJICHHbIE HA YJIYUIICHHE
(hyHKIIMOHATBHBIX CBOWCTB CHCTEMBI PYJICBOTO YMPABIICHUS TPOJUIeHOyca W TMOBBI-
menue 3¢ dekTuBHOCTH padoThl Tuapoycuutens [15, 20, 28...31], moryT ObITh HC-
MOJIb30BaHbl HA MPEANPUATHAX, 3AaHUMAIOIINXCS TPOCKTUPOBAHUEM W TPOU3BOJICT-
BOM THUJPOYCHJIUTENEH 11 MOOMJIBHBIX MAIINH PA3IMYHOTO Ha3HAUEHUA.
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PO3IOMD
MPOYAK Tamsra YnamsimipayHa

MAJIATIIIIHHE ®YHKLBIAHAJIBHBIX VIIACILIBACILEN PYJIIBOI'A
KIPABAHHS TPAJIEUBYCAY IIISIXAM CTABUIBALIBII
XAPAKTAPBICTBIKI POT'VIIATAPA PACXOLY I'TIPAY3MALHAJIBHIKA

KarouaBbisi CJI0BBI: PYyJIsiBOE KipaBaHHE, TiApay3MamHsUIBHIK, PpATYJIATap
pacxomy, MardMaThidHas  Majadib,  KipyeMacib,  Tpajeudyc,  METOJbIKa
JACICNABAHHAY, CTIOH.

Mbdra paborsl: namAnmPHHES (QYHKIBIAHAIBHBIX — yJACIIBACIed  pyJsBOTa
KipaBaHHS TpayeiiOyca numsixam cralimizarbll XapaKTaphICThIKI PATyIsaTapa pacxoay
riipay3MamHsUTbHIKA 3a KOIIT BHIKAPBICTAHHS TOHXHIUHBIX PaIIdHHIY, 3a0sc-
MEYBAIOYBIX TIABHINIPHHE TaKa3ublkay Kipyemacil Tpaneiidyca 1 3¢eKThIyHACHI
paboTHI T Apay3MaIHIbHIKA.

[Iper BEIKaHAHHI PAOOTHI BHIKAPHICTOYBAJIICSA: METAAbl MaT3MaThldYHATa Majdii-
paBaHHA CTAIlBITHAPHBIX 1 HEYCTAISIBAHBIX TpAIdCay y TiIpaMEXaHIdHBIX CICTIMAX,
THAPATHIYHAN MEXaHIKl 1 TOIOPHIl IUIAHABAHHS JKCTIEPHIMEHTY, BICTICPCIMHBI 1
PATPACIHHBI aHAJI3 PA3YJIbTaTay BRUIIYATBHBIX 1 (DI31UHBIX SKCTIEPBIMEHTAY, (pi3iuHae
MaJpIpaBaHHE Ha CTICTIHIIbHA CTBOPAHBIM JIACIICTUBIM a0CTaJIIBaHHI.

ATpbIMaHBIA PI3YJbTATHI i iX HABI3HA.

PacnpanaBana meTonpika cicTaMHara aHamzy (YHKIBISTHAIBHBIX YJIACIiBACIICH
pyJisiBOra KipaBaHHS 3 TILApay3MallHsJIbHIKAM, Aa3Baisgiodas jAacieaaBallb JAblHA-
MIYHBIS TPAIdChl paboThl MEXaHI3May PyJIABOTa KipaBaHHS 1 aldHBbBAIG (DEKTHIY-
HACIlh TPBIMACMBIX TAXHIUHBIX PAIIdHHIY Ta YHacKaHAIBBAHHIO 1X KAHCTPYKIIHIL.
Mertoapika 3acHaBaHa Ha MAaTAMATBIYHBIM MaJdJIipaBaHHI MpamdCcy Kipyemara
KypcaBora pyxy TpaieiiOyca. HamizHa MarsMarTeldHBIX MaadJIsy 3akiouaenia y
amicanHl (PI319HBIX ynacHiBacleld paryssiTapa pacxofay Tiapay3MariHAIbHIKA K
ayTamaThluHara ycTpolcTBa crabumzaribll pacxody padouaii Bagkacii 3 aaMoyHait
aaBapoTHAl CyBs330 Ma IicKy. ['7Ta ga3Bojia mpasecil YceOakoBbIsA JacicaaBaHHI
mparpcay y Tiapay3MalHaIbHIKE, BBISBING MPBIUBIHB MAPYIIHHS Mparia3aoibHACII
paryisTapa pacxody, pacmparaBallb pIKaMeHJAIbll 1 THXHIYHBIA PpaldHHI Ta
VaackaHaIbBaHHIO KAHCTPYKIBI. BbI3HaUaHbl TpaHIYHBIA 3HAUYPHHI TapameTpay
ripay3ManHUTbHIKA, TIPHI AKIX 3a0sSCredBaroriia marpI0HbIA MaKka3ublKi KIpyeMactli.
PacmpaniaBana metompika BeITpabaBaHHAY —Tiapay3MaIiHsAIbHIKAY, SKas aapo3-
HIBaeIlIa ThIM, ITO ¥ €l Mpaaymie kaHa BHI3HAUIHHE Harpy3auHai XapaKTapbICTHIKI
ripay3ManHUTbHIKA 1 XapaKTaphICTHIK yCIX SIr0 KammaHeHTay. HaBi3Ha THXHIUHBIX
pPalmdHHASY TMa YJaCKaHAJbBAHHIO KAHCTPYKIBI TiApay3MarHsUIbHIKA 1 CTBOpaHara
cTIHa abapOoHEeHa MaTYHTaM1 Ha BRIHAXO/THIITBA 1 KAPBICHBIS M.

ATpeiManbist ¥ paborie pI3yabTaThl BEIKAPHICTOYBAIOINIA Y apraHi3aibisaX, SKisd
3aiMaroIa MpacKTaBaHHEM 1 KCIUIyaTalblsaid PYJISIBBIX KipaBaHHAY 3 Tiapay3Marl-
HSJTbHIKAMI.
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PE3IOME
MPOUYEK Tarbsina BaagumupoBHa

VIIVUIIEHWUE ®YHKIIMOHAJILHBIX CBOMCTB PYJIEBOI'O YIIPABJIEHM
TPOJUJIEMBYCOB ITYTEM CTABUJIM3AILIUU XAPAKTEPUCTUKU
PEI'VJIATOPA PACXOIA TUAPOYCUIIMTEJIA

KuaroueBbie coBa: pyJjieBO€ yIPABJICHHUE, THAPOYCHIIATEh, PETYIATOP Pacxo-
7la, MaTeMaTHdecKass MOJICIb, YIPABIIEMOCTh, TPOJUICHOYC, METOIUKA WCITBITAaHUMH,
CTEH/I.

Heap padorsi: ynyunneHne (GyHKIIMOHATHHBIX CBOWCTB PYJICBOTO YIPABICHHUS
TpoJuIeiOyca myTeM cTaduIN3aluy XapakTePUCTHKH PETYJIATOPa pacxoaa THIPOYCH-
JUTEIS 32 CUET MPUMECHEHUS TEXHUUCCKUAX PEMICHHMH, 00SCEUNBAIONINAX TTOBHITIICHHUE
nokazaTesiel ynpaBsieMOCTH Tpoiuieiioyca n d(pdekTuBHOCTH pabOThl THAPOYCHITH-
TS,

[Ipn BRIMOTHEHUN PabOTHl MUCTOIB30BATUCH. METOABI MATEMAaTHYECKOTO MO/Ie-
JUPOBAHUS CTAIIMOHAPHBIX W HEYCTAHOBHUBIIIMXCSA MPOIECCOB B THAPOMEXAHUIECKUAX
CHUCTEMaX, TCOPETUUECCKOW MEXAHWKH W TCOPHH TUTAHUPOBAHUSA SKCIIEPUMEHTA, JHC-
MIEPCUOHHBIA W PETPECCHOHHBIA aHAIN3 PE3YJIbTATOB BBIYMCIATEIBHBIX W (pusnde-
CKHX SKCTICPUMEHTOB;, (PM3MUECKOE MOJCIMPOBAHNE HA CIEUAIBLHO CO3JaHHOM HC-
MBITAaTEIbHOM 000PY/I0BAHUH.

[loryuyeHnHble pe3yJibTaThl M HX HOBHU3HA.

PaspaboTtana MeToauKa CHCTEMHOTO aHaian3a (PyHKIIMOHAIBHBIX CBOMCTB PYyJIC-
BOTO YMPABJICHUS ¢ THAPOYCHIUTEIEM, MO3BOJIAIONIAS UCCASA0BATh TUHAMHUCCKHE
MPOIIECCHl PabOTHl MEXAHW3MOB PYJICBOTO YIPABJICHUSA W OTICHUBATH 3(P(HEKTUBHOCTH
MPUHUMAEMBIX TEXHUUECKHX PEIICHUH IO COBEPIIICHCTBOBAHWIO WX KOHCTPYKITHH.
Meroarka OCHOBaHA HA MaTEMaTHIECKOM MOJICTUPOBAHHUH MPOIIECCa YIPABIISIEMOTO
KYPCOBOTO JBIKCHUA Tpojuieiibyca. HoBu3Ha MaTeMaTHUECKUX MOJENCH 3aKiIr0va-
€TCS B ONMHCAHWUW (PU3UUECKUX CBOMCTB PETYJISATOpPA Pacxoja THAPOYCHIIMTEN Kak
aBTOMATHUYECKOTO yCTPOHWCTBA CTAOMIM3AITNH pacxoa pabodeit »KUIKOCTH ¢ OTPHIla-
TEIHLHOW OOpPaTHOW CBA3BIO MO JABJICHUIO. DTO MO3BOJUJIO MPOBECTH BCECTOPOHHUE
WCCJICIOBAHMS TPOIECCOB B THAPOYCHIIUTENE, BHIABUTh IPUUHWHBI HapyIIeHUsT pado-
TOCTIOCOOHOCTH PETyIATOpa pacxoja, pa3padoTaTh PEKOMEHIAIMM W TEXHUUECKUE
PEIICHHS TI0 COBEPIICHCTBOBAHUIO KOHCTPYKImH. OmnpeaeseHbl MpeaeabHbIe 3HaUe-
HUSA MTAPaMETPOB THAPOYCHITUTENS, TIPH KOTOPHIX 00eCTieunBaroTes TpedyemMbie ToKa-
3aTenu ynpasjsemMocTd. PazpaboTaHa MeTOAMKA UCHBITAHWH THAPOYCHIUTEIEH, OT-
JUYAOIIASCA TEM, YTO B HEHW MPEIyCMOTPEHO OMpPEACIICHNE HArpy309YHON XapakTe-
PUCTHUKH THIPOYCHUJIUTENSI U XapaKTEPUCTHUK BCEX €ro KOMMOHeHTOB. HoBu3Ha Tex-
HUYECKHAX PEIICHUN TI0 COBEPITICHCTBOBAHUIO THAPOYCHIIATENIS U CO3JAHHOTO HCIIHI-
TaTEILHOTO CTEH/IA 3alHUINEHA MTaTEHTaMX Ha W300PETCHNUE 1 TTOJIC3HBIE MOJIEIH.

[Tonyuennbie B paboTe pe3ybTaThl UCTIONB3YIOTCS B OPTraHU3ANMIX, 3aHAMAFO-
IIUXCS TPOCKTUPOBAHUEM M HKCILTyaTaMel PYJIEBBIX YIIPABJICHUHN ¢ THIPOYCHIUTE-
JISIMU.
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SUMMARY
MROCHAK Tatsiana Uladzimirauna

IMPROVEMENT OF FUNCTIONAL PROPERTIES
OF TROLLEYBUS STEERING CONTROL BY MEANS OF STABILIZATION
OF THE FLUID FLOW REGULATOR CHARACTERISTIC
OF THE HYDRAULIC STEERING BOOSTER

Key words: steering control, hydraulic steering booster, fluid flow regulator,
mathematical model, controllability, trolleybus, testing procedure, stand.

The purpose of the research work is to improve functional properties of
trolleybus steering control by means of stabilization of the characteristic of fluid flow
regulator of hydraulic steering booster owing to the application of technologies pro-
viding an increase of indices of trolleybus controllability and operating benefits of the
hydraulic steering booster.

While carrying out the work, there were applied methods of mathematical
modelling of steady-state and unsteady processes in hydromechanical systems, of en-
gineering mechanics and the theory of the experiment design, dispersion and regres-
sion analysis of the results of computational and physical experiments, physical simu-
lation on the specially made testing equipment.

Obtained results and their novelty.

A system analysis procedure of functional properties of steering control with
hydraulic steering booster allowing to investigate dynamic processes in steering con-
trol mechanisms and to estimate the effectiveness of taking engineering solutions on
their construction perfection has been developed. The procedure is based on mathe-
matical modelling of the process of the trolleybus controllable course movement. The
novelty of mathematical models lies in the description of physical properties of fluid
flow regulator of hydraulic steering booster as an automatic unit of flow rate stabili-
zation with a degenerative feedback in pressure. It has allowed to carry out compre-
hensive investigation of hydraulic steering booster processes, to reveal the reasons of
fluid flow regulator malfunction, to develop recommendations and technologies on
the construction improvement. Ultimate hydraulic steering booster values under
which the required indices of controllability are provided have been determined. The
hydraulic steering booster testing procedure has been developed which envisages the
determination of hydraulic steering booster load characteristic and of all its compo-
nent characteristics. The novelty of engineering solutions for improvement of the hy-
draulic steering booster and the developed testing stand 1s protected by the patent for
an invention and four useful model patents.

The results obtained in the research work are used in organizations which
are engaged in design and maintenance of steering controls with hydraulic steering
boosters.
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