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BBEJIEHHUE

B nocnennue roasl Beepoccniicknii HAQy4HO-HCCIIEIOBATENBCKUIA MHCTATYT OX-
paHbl TPyJa HEOAHOKPATHO OTMEYAJT CYIECTBEHHBIH POCT MpodeccrnoHanbHBIX 3a00-
JIEBAHUM BOJUTENEH KOJIECHBIX TPAKTOPOB 3a CUET UX MOJABEPKCHHOCTH OTPUIIATENb-
HO JCUCTBYIOIIMM HA OPraHu3M KoJjicOaHusAM U BuOpaumsaMm. VccienoBaHusmMu yue-
HbIX OBLJIO YCTAHOBJICHO, UTO HAMOOJIEE BPEIHBIMU BO3ACHUCTBUAMHU ISl BOJUTENS SIB-
JISIIOTCS HU3KOYACTOTHRIE KOJIeOaHus B auana3oHe JacTtotr 1,2—8 I, BO3HMKAOIMX Ha
paboumMx CKOPOCTSAX ABMKEHHMS TpakTopa 5—12 km/d.

C ykecToueHHEM MEXAYHAPOAHBIX TPeOOBAHMH MO MOKA3aTeNIAM O€30MaCHOCTH
TpyJa BoauTens koyiecHbix MammH (qupektusbl CoBera EDC Ne 78/764) muorue 3a-
BoJibl cTpad CHI', mpou3Bodiue KOJECHbIE MAINHBI, BKIHOUast U MUHCKUN TpakTop-
Heli 3aBog (MT3), HecyT 3HAUMTEIBHBIC JOMOJHUTEBHBIC BATIOTHBIC 3aTpaThl Ha
npuoOpeTeHue 3apyO0eKHbIX CUIeHUH. ONBIT CO3/IaHUs TPAKTOPHOM TEXHUKN HA MuH-
CKOM TPAaKTOPHOM 3aBOJIC 32 MOCJIEAHUE NCCATUICTUS MOKA3aJl, YTO U3 BCEX BO3MOXK-
HbIX CIOCOOOB BBEACHHS B KOHCTPYKIMIO MAIIMH BUOPOM3OJUPYIOIIMX CUCTEM Hau-
6osee 3(PPEKTUBHBIM, ¢ TOUKH 3pEHUS 00eCTICUCHHS] BUOPO3AIUTHl BOAUTEIS, SIBJISCT-
Cs OJAPECCOPUBAHUE CUICHDS.

PazpaboTka HayuHbIX METOAOB MPOEKTHUPOBAHMS MOABECOK CUACHUHN TpakTopa
¢ apdexTuBHON CcECTEeMON BHOPO3AIMUTH BOIUTENS W YIYUIICHHOW 3PrOHOMHKON
00€CEeUYUT MOBBIINIEHUE MPOU3BOIUTEIBHOCTH U KOHKYPEHTOCIIOCOOHOCTH TPAKTOP-
HOM TEXHUKH, Mpou3BoauMoi B PecnyOnuke benapych, ¥ mosToMy peraeT akTyaib-
HYIO0 HAapOJAHO-XO34AWCTBEHHYIO U HAYUHYIO 33/1a4y.

OBIIASA XAPAKTEPUCTUKA PABOTDBI

CBs3p padoThl ¢ KPYNMHBIMH HAYYHBIMH TNporpammamm, Temamu. Pabota
BBIMIOJIHSUIach B cooTBeTCTBUU C 3amganuem AT-02.18 T'ocynmapcTBeHHO! HayuyHO-
texanueckoir mporpammbel  (IHTII) «benaBroTpakropocTpoeHre» W 3amaHueM
AT-02.36 nognporpammbl «Tpaktopoctpoenue» 'HTIT «Mamunoctpoenue» Munu-
CTepcTBa NpoMbilieHHOCTH Pecnyonuku benapyces B 2001-2007 rr.

Heab u 3aaaun uccjaenoBaHus. Llenbio paboThl ABISETCA CO3/IaHUE TEOPETH-
YECKUX METOJIOB CHCTEMHOTO aHaJTN3a KauecTBa ()YHKIIMOHUPOBAHUS TIPOSKTUPYEMBIX
MOJABECOK CHJCHbS BOJIUTENS KOJIECHOTO TPAKTOPA, MO3BOJISIFOIINX CO3JaTh KOHCTPYK-
ITUU TIOJIBECOK CUACHUN ¢ 3((EKTUBHBIMU BHOPO3AIUTHEIMU CBOWCTBAMHU B OOJIaCTH
HU3knx 9actoT (1-8 I'm) Ha paboumx CKOpocTAx Tpakrtopa 5—12 kM/4 U B pexume
TPAHCTIOPTHBIX CkopocTeit 15-35 km/u.

JIJig TOCTHXKEHMS 1IeJTH ObLTA MOCTABJIEHBI CAEAYIONINE 3a4aUH:

— 000CHOBATh OTICHOYHBIE KPpUTEPHUH dPPEKTUBHOCTH BUOPO3ANMATHBIX CHCTEM
C TICJTBIO CPABHUTEIHHOTO aHajIM3a KauecTBa (PyHKIIMOHUPOBAHUS PA3TMUHBIX KOHCT-
PYKIMH MOABECOK CUACHBS KOJIECHOTO TPAKTOPA,

— pa3paboTaTh TEOPETHUUECKUE METOJIbl KAUeCTBEHHOTO aHAJM3a JUHEHHBIX M
HEJIMHEHHBIX CUCTEM TMOJPECCOPUBAHUSA, CIIEKTPAJILHOTO aHajIn3a KOJICOAHUM, MO3BO-
JISFOIITUX MPOTHO3UPOBATh A((EKTUBHOCTDh BKITIOUCHUS B TIOJIBECKY JIEMEHTOB PEJlaK-
caruu AeM(UPOBAHUSA, PA3TUUYHBIX KOHCTPYKITUH TMHAMUYECKUX TacHUTENeH koneda-
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HUN, KOMOMWHAIMH JIMHEHHBIX XapPaKTEPUCTUK, MPUAAIOIIMX CUCTEME HEIMHEHHbBIC
CBOWCTBA, UCCIE0BATh TUCTEPE3UCHBIE U PEITAKCALIMOHHBIE XapPAKTEPUCTUKN YIIPYTO-
JUCCHATIATUBHBIX JIEMEHTOB MOJABECOK;

— pa3paboTaTh METOAbl UMHUTAIIMOHHOTO MOJICIUPOBAHMS KOJEOAHUN CUACHBS
BOJUTENA NIPU CIIyYANHBIX BO3JCHCTBUAX HEPOBHOCTEH OMOPHON IMTOBEPXHOCTU U CKO-
POCTH JBMIKEHMS KOJiecHOTO TpakTopa Ha I[ITDBM c nenbio onpeaeiacHrs OnTUMalb-
HBIX YIIPYTOJUCCUNIATUBHBIX XaPAKTEPUCTHUK MOABECOK;

— pa3paboTaTh TEOPETUUCCKHE OCHOBBI (DYHKITMOHMPOBAHUS aAaNTHBHON aK-
TUBHOM BUOpo3anuTHOH cuctembl (ABC), ucmomnb3yroreit BrICOKOMH(OPMATHBHBIC
WMCTOYHUKHU U TO3BOJISAIONIECH pacIIUPUTh AWANa30H BUOPO3AIIUTHBIX CBOMCTB MOBEC-
KW CUJECHBS BOJUTEII,

— NPAKTHYECKU PEAIM30BATh OTACIBHBIE PE3YJIBTAThl TEOPETUUECKAX HCCIIEN0-
BAHUI B MOJBECKE OMBITHOTO 00pa3lia CUAEHbBS,

— MPOBECTU UCHBITAHUS OMBITHOTO 00pa3ila CUJICHbA C YIYUIIIEHHOW MOABECKON
Ha TpakTope MT3 ¢ menmbio npoBepku ero 3hEKTHBHOCTH, HAASKHOCTH U JTOJTOBEY-
HOCTH IO CPAaBHEHHIO ¢ CEPUUHBIMH MOIBECKAMMU.

IHoJ105keHNs1, BBIHOCHUMBbIE Ha 3amuTy. Ha 3a1muTy BBIHOCATCSA TEOPETUUECKUE
METOJIBI CHCTEMHOTO aHaJIN3a KauecTBa (PyHKIIMOHUPOBAHUS MTPOSKTUPYEMBIX TTO/BE-
COK CHJICHBSI BOJHUTENS KOJECHOTO TPAKTOPA, MO3BOJISIOMINE MPAKTHUYECKU PEaTU30-
BaTh TIOJIBECKY CHJICHBS BOMUTENA ¢ HambOonee >HPeKTHBHBIMA BHOPO3AMATHBIMHA
CBOMCTBAMH B IMAINA30HE HU3KOUYACTOTHBIX KOJCOAHUH, BKIFOUYAIOIINE:

— METOJ CIIEKTPAIIBHOTO aHAIN3a MOABECKU CHJCHBS, MO3BOJISIOMIAN TPOBECTH
COTIOCTABUTEIILHBIA aHAJIN3 MaTeMaTHUYECKUX Mojeneli MakcBeria (MOAeb ¢ pelak-
cammel aemndupoBanusa) U HplOTOHA MPU CIydalHBIX BO3MYIIEHUSAX CO CTOPOHBI
OMOPHOM MOBEPXHOCTHU HA KOJIECA TPAKTOPA,

— METOJI KOJIMYECTBEHHOIO U KAYECTBEHHOI'O aHAIM3a JIMHEWHOU U HEJIMHEWHOU
CUCTEMBI TTOAPECCOPUBAHUS CUACHUN BOJIUTENSA KOJICCHBIX TPAKTOPOB, MO3BOJIFOIINN
WCCIICIOBATh BJIMSHUE THCTEPE3NCa U peaKcarvu AeMpUpOoBaHus Ha YaCTOTHHIE Xa-
PAKTEPUCTUKH MOJBECKH CUACHBA,

— UCCJICIOBAHNUE JUHAMWYECKUX TacUTeNied KojieOaHUil B TOJBECKE CUJICHBA,
MO3BOJISAIONIMX OOECMEUNTh TallleHue KOJeOaHU CUICHbS Ha TPAHCIIOPTHBIX CKOPO-
CTSAX TPAKTOPA MO TOPOTaM ¢ HCKYCCTBEHHBIM TOKPBITHEM,

— QIANTUBHBIA QJITOPUTM YMIPABJICHUS AKTUBHOW BHOPO3ALUTHOM CHCTEMOMU
MOJABECKU CUACHBS, OCHOBAHHBIN HA AHAJIU3E€ CHJI B OMOPaxX MOJBECKH, MO3BOJISIOIINNA
obecIeunTh TalleHUEe MUPOKOro AUama3ona 4actot kojiebanuii (1-20 I'n u Gortee);

— METOJT MIMUTALIMOHHOTO MOJACIUPOBAHUA KojiebaTesibHON crucTeMbl HA [I9BM
C MOJICJIMPOBAHUEM CITyYalHbBIX BO3MYIICHUH, MO3BOJISAIONINA BHIOPATh ONTUMAJIBHBIC
XapPaKTEPUCTUKH YIIPYTOJIUCCUMATUBHBIX AJIEMEHTOB MOIBECKH.

Jlnunblii BKJIaa conckaTeass. ABTOP CaMOCTOATENBHO chopMyTHupoBa 1elb |
33/1a4M UCCIEAOBAHMM, pa3paboTal TEOPETUUECKUE METObl aHAJIU3a KOJe0aTebHbIX
CUCTEM. ABTOpP MPUHUMAJ Yy4YacTUE B CO3JAHUU TMOJBECKU OMBITHOIO CHJCHbS
95-6800010 komecHoro tpakropa MT3 ¢ s;meMeHTOM penakcanuy JeMII(HPOBAHHMS.
COBMECTHO C HayUYHbIM PYKOBOJUTENEM J-poM TexH. HaykK B.A. Kumom pazpaboTaHsbi
METO/bI rucciaeaoBaHuil. OTAeNbHBIE TEOPETUUECKUE UCCIEA0BAHUSA MPOBOJAUIIUCH CO-
BMecTHO ¢ O.B. bunbik, a skcnepumentaibibie — ¢ JL.K. Uyuanunsim u E.H. ['pu-
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TOPBEBBIM, UTO OTPAXKEHO B COBMECTHBIX MyOIMKAIIMIX.

AnpobGauus pe3yabTaToB auccepramuu. OCHOBHbIE MOJIOXKEHHS PE3YJIbTaTOB
WCCIICTIOBAHWIA JOKJIQBIBAITUCH W TIPEICTABISUTMCH HA MEXTyHAPOIHBIX KOH(EpeHTH-
ax: «Mexanuka mammH. Teopust m npaktukay (HUPVYII «bemasrorpakropoctpoe-
auey), Munck, 10-11 despansa, 2003 r.; «CoBpeMeHHBIE METOAB TPOSKTHPOBAHUS
marmma» ( BHTY), r. Munck, 14-15 anpenst 2004 r.; «IIpobmemsr co3nanus uapopma-
IIMOHHBIX TexHOJoTHiY (MexayHapoHas akaaemMus HHGOPMAITMOHHBIX TEXHOJIOTHH),
r. Munck, 2005 r.; Ha pacmupenHoM 3acenannn kKadeapsr TOA ¢ yuactuem kademp
«Astomobmmny u CJHIITMuO benopyccko-Poccuntickoro yamBepcuteTa (IIPOTOKOI
3acemanus kageaper Ne 2 ot 14.09.2006 1.).

Ony0/IMKOBAaHHOCTH pPe3yJIbTATOB HccJaeaoBaHuii. [lo Teme auccepranuu
nu3nana MmoHorpadwus, omyonukosano 10 crareit, u3 HUX 5 cTarell B PEICH3UPYEMBIX
HAy4YHO-METOJANYECKUX KypPHAJIaxX v 5 cTaTed B COOPHUKAX HAYUYHBIX TPYJIOB MEXKIY-
HApOJHBIX HAYYHBIX KOH(EpeHIHi, o0mumM oobemMoM 7,4 aBTopckux juctoB. [lomy-
4yeHO 3 maTeHTa, B ToM uucie 2 nartenta PecnyOnuku benapych u 1 narent Poccuii-
ckoii Oeaepanmm.

CrpykTrypa n o0bem aumccepranuu. J[uccepranpoHHas paboTa COCTOUT W3
OTJIABJICHUSI, BBEICHMS, OOIIECH XapaKTEPUCTUKKU PabOThI, YETHIPEX TJIAB, 3aKJIIOYE-
HUsA, Onbnmrorpaduyueckoro cnmcka v npuioxkeHuii. Pabora comepxut 98 crpanui
MAIIMHOMUCHOTO TEKCTA, 2 TaONUIbl U 65 PUCYHKOB, M3JI0KEHHBIX HA 45 cTpaHuUIax,
8 crpanun Ombmuorpaduueckoro cnucka U3 122 UCTOYHMKOB U 6 TPHIIOKCHUM,
BKJTFOYAONINX TPOMEXYTOUHBIE BBIBOJBI (POPMYJI, IporpaMMy MOJICITMPOBAHMS HA
I[T5BM, 10 Tabmnui, 10 pucyHKOB, MPOTOKOJI UCTIBITAHWNA CUJICHBS U AKT BHEIPEHUA.

OCHOBHOE COJIEP)KAHUE TUCCEPTALIUU

Bo BBeneHun u o01mieil xapakrepucTuke padoThl 1aHO 00OCHOBAHHME aKTY-
ATBHOCTH TEMBI TUCCEPTAITMOHHONW paboThI, ChOPMYITUPOBAHBI TN U 33/Ia4H HUCCIIe-
JIOBAHWH, W3J105KEHBI OCHOBHBIE TIOJIOKEHUS, BRIHOCUMBIE Ha 3aITUTY.

IlepBasi T1aBa TOCBAIIEHA YACTOTHOMY aHAJIM3y KojieOaHWI HA CHUIEHBE BO-
TUTENS 1 000CHOBAHUIO BBIOOPA KpUTEpHs d(PPEKTUBHOCTH CHCTEMBI TTOPECCOPHBA-
HUS CHJICHbSI BOJAUTENA KOJIECHOTO TpakTopa. MccrmemoBanusaM HU3KOYaCTOTHBIX KO-
nebanuii TpakTopa nocedieHsl padoTsl A.U. bponmreitna, A K. bupynu, B.B. I'ych-
koBa, G.Depui, [I. llmxkmana, F. Deine, M. Haack, M. Mitschke, B.H. Kommana,
R. Janneway, P.H. OypyH)knueBa W MHOTHX JPYTUX YUCHBIX.

Tax, uccnenosanmsmu F. Deine u M. Mitschke ompenenens auana3zoHsl yac-
TOT COOCTBEHHBIX KOJICOAHWH PA3IMUHBIX OPTaHOB YesioBeKa (PUCYHOK 1), a Takxke
YCTAHOBJICHBI PACTIPEEICHUS YacTOT KOJjeOaHWi TO 3JeMEHTaM KOHCTPYKITUH KO-
JECHOTO TPaKTOpa (PUCYHOK 2).

Ocoboe sauumanme F. Deine m M. Mitschke oOpamaior Ha HH3KOYACTOTHBIC
kojiebanms (1-8 '), KoTophie OKa3bIBAIOT HAMOOJIEE BPEAHOE BO3ACHCTBUE HA BOTH-
TEJIS M BBI3BIBAIOT y HETO MpodeccroHanbHbIe 3a0071€BaHNA.
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JIEMEHTa penakcanuy AeMmnpupoBadus. KOIPOUIMEHT XKECTKOCTH YIPYToTo dJie-
meHta ¢=130 H/Mm, xo>dpdunmeaT BI3KOr0 CONPOTHBICHHS aMOPTH3aTOpa
o=1,2 H-¢/m) mo3sonsier B 1,5 pa3a CHU3UTH YPOBEHb CPETHUX KBAIPATHUHBIX yCKO-
PEHU, MO CPAaBHEHUIO C CEPUHHOMN MOJBECKOM B nuana3zone yactoT 1-8 ', a ammiu-
TyJa KonebaHui He npesbiiaet nonyctumoro 3nadenud 0,02 m [1, 3-5, 9, 10, 13].

3. Pa3zpaboTaH HOBBIH aNaNTUBHBIA AJIrOPUTM YMOPaBJICHUA AaKTUBHOW BUOPO-
3amuTHOH cructemoit (ABC) moaseckn cuAeHBS KOJECHOTO TPAKTOpa HAa OCHOBE aHa-
Jv3a CUJl B omopax cuaeHbs. PesynbraTel Moaenupoanus Ha [I9BM nokazanu, uTto
ABC s>¢dexruHo PyHKmonnpyet B nuanazone yactot 1-40 [ u kauecTBo ero pe-
I'YJIMPOBAHUS 3aBUCUT OT WHEPUMOHHOCTH HWCIOIHUTEIbHBIX MEXAHWU3MOB, HU3ME-
HAOIIUX YIPYTOJAUCCUNIATUBHBIC XaPAKTEPUCTUKHU MOABECKH [1, 6, §].

PexomeHaanun no npakTHYeCKOMY HCIOJIb30BAHUIO PE3YJIbTATOB

Teopernueckre METOMBI CHCTEMHOTO aHaIW3a (PyHKITMOHMPOBAHHS TPOCKTH-
PYEMBIX TOJABECOK CHICHBS MO3BOJISIOT MPOBECTH aHAIN3 A(()EKTUBHOCTH MPOCKTH-
PYEMBIX BHOPO3ANTUTHBIX CHCTEM C 3JIEMEHTAMH peJlakcaliuu AeMIipupoBaHus, TUHA-
MUYECKAMHA TaCUTEIISIMHU KOJIeOaHM, THCTEPE3UCHBIMU XapaKTEPUCTUKAMHU YIIPYTOIHC-
CUTIATUBHBIX 3JICMEHTOB MOABECKH, KOMOWHAIMSMHA YTIPYTHX JIMHEHHBIX SJICMEHTOB.

Paspaborana noasecka cuaeHba 95-6800010 MT3 ¢ snemeHTOM penakcaivu
nemmdupoBanus, o0O0SCIEUNBAIONMIAA TONICPKAHUE ONTHUMAIBHBIX BHOPO3AIMUTHBIX
CBOMCTB BO BCEM JWalla3oHE CTaTHUYeCKWX Harpy3ok (50-150 kr) m ymeHbleHHE
auana3zoHa pe3oHaHCHBIX JacToT (1-8 I') mpubnm3urensHO B 2 paza Mo CPpaBHCHHIO
C CEpUITHOHN TTOABECKOH Ha paboUMX CKOPOCTAX ABMXKEHUS TpakTopa (5—12 km/u).

[TonBecka orpaHMYMBAET AWHAMUYECKHE HArpy3KH YJAPHOTO XapakTepa B
npenenax +lg u £0,5g. [Tapamerpbl BuOpanuu Ha cuaeHbe 95-6800010 ynosnerBo-
pstoT TpeboBanusam ['OCT 12.1.012-90 u nqupextuBe Coeta EDC Ne 78/764. Onbit-
HbIH oOpazelr moaBecku cuaeHbs 95-6800010 komecHoro tpakTtopa MT3 oTtpaboran
Ha ctenae 500 yacoB, coxpanus paboTOCMOCOOHOCTh U TPEOYEMYIO JOJTOBEYHOCTD —
pecypce coctasisier 10000 gacoB pabOThI B AKCILTyaTallvH.

Paspaborana nepcnekruBHas ABC Ha aHanmuze cuil B omopax CHUJICHbS BOJIUTE-
Jisi, KOTOpas MPAaKTUYECKU HE OTPAHUYMUBAET JUAIA30H TallleHUsI YaCTOT KoJeOaHui, a
ee 2(h(PEKTUBHOCTH 3aBUCHUT OT WHEPIMOHHOCTHA WCTOJTHUTEIBHBIX MEXaHHU3MOB,
YIPABJISIFOITUX XapPaKTEPUCTUKAMH YIIPYTOAUCCHITATHBHBIX JICMEHTOB TTOBECKH.

OmneiTHBIN 0o0Opasel noasecku cuaeHbs 95-6800010 konecHoro tpakropa MT3
C PJIEMEHTOM peJIaKcaIiiu AeMI(UPOBAHUS PEKOMEHIOBAH K CEPUIHHOMY MPOU3BO/I-
CTBY. DKOHOMUYeCcKas 3(PPEKTUBHOCTh OT BHEAPEHUS CHIICHBA ¢ TAKOW TOJIBECKOM
coctaBut 120 nomn. CIIIA Ha ofMH TPAaKTOP 3a CUET SKOHOMHUHU BATIOTHBIX CPEIICTB
Ha MOKYTKY CUACHUHN 3apyO0eKHOTO MPOU3BOACTBRA.

Kpome Toro, yaydilieHHOE CHACHBE OOECHEUUT MOBBIIICHUE MPOU3BOUTENb-
HOCTHU TPAKTOPA 3a CYET padOThl €ro Ha MOBBIIIEHHBIX CKOPOCTSX, a TAKXKE JACT 3HA-
YUTEIBHBIA COMMATBHBIA Y(h(PEKT M3-3a CHIIKECHHS YPOBHS MPOodeCcCHOHAIBHBIX 3a00-

JIEBAaHUU BOOUTEIIEN.
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