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OBIHAS XAPAKTEPUCTUKA PABOTHI

AKTya/lbHOCTh TeMbl. XapaKTepHbIM JUIS YCIOBHH P
CTPOUTE/IBHBIX MAIIHH SBISCTCS HANIHYHE WHTCHCUBHOIO CHIOBOIO H
CKOT'O BO3ZEHCTBYSA CO CTOPOHAI BHewHeH cpeasl. B CBA3H ¢ 3THM HpH penicHUH Bo-
HMPOCOB [TPOU3BOAUTENBHOCTH, IKOHOMUMHOCTH, IPOYHOCTHON HaeKHOCTH U APYTHX
BO3HHMKAET HEOOXOIMMOCTh OTOOpaXKEHHS Ha PaHHHX CTAIUSX NPOEKTHPOBaHHS yC-
NOB#AH peanbHOM SKCIUTyaTalHl M JHHAMHYECKOro MOBEJICHUN MAILHH IyTeM Moje-
JIMPOBaHUs IIPOLECCOB YKCIULYATAI[AH IIPH HPOEKTHPOBAHUH HOBBIX M3IEHM.

B macrosniee BpeMs NPOYHOCTHBIE pacdeTs! B GONBINMHCTBE CiydaeB Oazupy-
I0TCA Ha y4yeTe MaKCHMAahHBIX CTATHYECKHX HArpy30K U KpaTKOBPEMEHHBIX XapaKre-
PHUCTHK MPOYHOCTH MatepHanoB. OueBHIHO, TaKOH NOAXOA HE OTpaXkaeT IUHaAMHUe-
CKHH XapakTep HarpyXKeHHs ICMEHTOB KOHCTPYKIIMH, 8 TaKxkKe IPOoLiecchl HaKOIUICHHS
VYCTaJIOCTHBIX U M3HOCOBBIX pa3pyllieHuil meTaleif, IperMyIeCTBEHHO BO3HUKAIONINX
B PeaNbHBIX YCJOBUSIX IKCIUTyaTallHd NOPOXHO-CTPOUTENBHBIX MaumH. Ilostomy
OOBIMHO B Ciy4asix NPOSIBJAEHHS IPOYHOCTHBIX AE(PEKTOB IPH HCHBITAHUSX OIBITHBIX
0o0pasiioB HIX [PH MAcCOBOH 3KCIUIyaTaldy CEepUHHOH NMpPOLYKLHH BO3BMKaeT HeoO-
XOAUMOCTB TIPOBEACHUS 3KCIIEPUMEHTAIBHBIX paboT ¢ HOMOMHIBIO TEH30METPUPOBAHHA
B 30HaX 00pa30BaHus YCTATOCTHRIX NOBPEXKJCHHH € MOCTENYIOLIEH OoeHKo# pecypea
JeTajiedl U UX «yCHIeHHeM» ITyTeM OIMpOOOBaHY Pa3MYHbIX KOHCTPYKTUBHBIX BapH-
aHTOB. MacirrabHele UCClIeIOBAHUS UPHMEHHTEIFHO K IPOMBIULICHHBIM TPakTOpaM
npoonwics B UemsaGunckom gunuane HATU ¢ uensio pazpaboTKH METOAUK IpOBe-
JieHHs HaTypHBIX HCIIBITAHUH 1 pacyeToB J0JTOBEYHOCTH KOHCTPYKLMH.

B psne nepenoBeIx oTpacieli HaMETHIach TEHACHLUS K BHEAPEHHIO pacyeT-
HBIX METOJ0B, O0ECHeUHBAIONIUX TPOTHO3HPOBAHHE M YNPABICHHE HaAEKHOCTRIO
M3JIeNA Ha PAaHEHX CTagHsIX NPOeKTHpoBaHUs. B YacTtHOCTH, HauMHag ¢ 80-X rogos
Ha kxadenpe [lpuxiagHas Mexanuka, JUHaMuKa ¥ OpogrocTs MamuH IOVYpl'Y mnpo-
BOAATCS pabOThI MO CO3AAHUIO NPUKIATHON TEOpUH U HIDKEHEPHBIX METOJ0B odec-
TIEYeHNs] HAJeKHOCTH XOJMOBBIX CHCTEM OBICTPOXOAHBIX TIYCEHMYHBIX MamuH. B
npejaraeMoil qucceprauoHHoil pabore yrioMsHyThIN MOAXO [10Jy4aeT pa3BUTHE B
6onee CIOXHYIO 00NacTh, CBA3AHHYIO ¢ obecneucHHEM MPOYHOCTHOH HaAeKHOCTU
HECYLIMX CHCTEM NOPOXKHO-CTPOHUTENBHBIX MAIIWH Ha 6a3e I'yCEeHHYHBIX MPOMBIII-
JIEHHBIX TPAKTOPOB.

Henbo auccepranuoHHol padorhl ABisieTcs paspaboTka KOMILIEKCHOTO HOA-
X07a K 3afaue obecrieueHUs MPOUHOCTHOH HaIeMHOCTH JOPOKHO-CTPOUTESBHONH Tex-
HUKY, OTOOPaXKAOLIEro MPOLeCcChl CIyIaliHOTO BHEIIHEr0 BO3/IEHCTBHA CO CTOPOHBI pa-
004uX OPraHoOB U XOJOBOH YacTH HA KOPITYC IIPOMBIIUIEHHOIO TPAKTOpa, €ro KOHCIPYK-
THBHBIC OCOOCHHOCTH, XapakTep TEXHOJOTHYECKHX MPOLECCOB 3eMIepolHbiX paboT H
OLIEHKY YCTaIOCTHOM JONTOBEHHOCTH IIPHU MHOIOHIAPAMETPHIECKOM HATPYKEHHH.

Jast gocTvokeHus yKa3aHHOM [ielH BOZHHKaeT HeoOXOIHMOCTs pelleHHst cie-
JYIOUHX 331242

1. IIpoBesetne IUKIOB MOJMIOHHBIX ¥ IOJIEBBIX HCCIEAOBAaHHI IPOLECCOB
CWJIOBOTO H KHHEMATHYECKOTO BO3EHCTBHA CO CTOPOHBI paboumX OpraHoOB H XOJO0-
BOH 4acTH; BBIABICHHE ONpEAEISIOMHX (GakTopor M (GopMynupoBka TpeboBaHHA K




MAaTEMaTUIeCKOM MOJIENH, ONUCHIBAIOIIEl IPOLIECCH peaqbHOH KCILTyaTallu Gyne-
O3ePHO-PHIXITUTENBHOTO arperara.

2. Co3ganue MareMaTHuecKkol MoOgeu HarpyXeHHA U pa3paboTka [1porpamm-
HOro obecrieveHMs JUISL e peanu3alliy, (POBENCHUE PACUSTHBIX HCCIEJOBaHHH H
IIPOBEPKA aIeKBATHOCTH MOJEIIH.

3. Pa3spaloTKa MeTOANUECKUX BOMPOCOR, CRI3AHHEIX C HCCTENOBAHUEM [OTeH
HanpsHKeHWH B JIEMEHTaX KOHCTPYKIMHM IPU MHOIOHApaMETPHYEeCKOM ClIydanHOM
Harpy»eHWH 1 O0OCHOBAHMEM METOUK PACUETa Pecypcea.

4. PazpaboTKa NpakTHYeCKUX PEeKOMEHAALMI, HANPABIeHHBIX Ha TIOBBIICHHE
pecypca Kopiryca GOpTOBBIX QPUKIMOHOB IPpOMbIIeHHOro Tpakropa UT3.

O0bexT HCCAEAOBAHNS — IPOILECCHl HATPYKEHHS ¥ HAKOIUIEHHS YCTAJOCTHBIX
NOBPEXIACHUA Hecymie cucTeMbl [POMBIIUICHHOTO Tpakropa B OyibAo3epHO-
PBIXJTATENIBHOM arperare.

Mevonnr ucenegosanus. [Ipy nocTpoeHNM MaTEMaTHYECKOM MOJENHM, ONMCHI-
BalOIIEN TUHAMUKY TIPOMBIILIEHHOTO TPaKTopa ¢ HOMYXecTKOH TOABECKON B COCTaBe
Gy bA03ePHO-PHIXIIMTENTEHOTO arperaTa, IPUMEHEeHb METOJb] TEOPETHHYECKOW MeXaHu-
KH, b QepeHuanbHoro 1 HHTEPAbHOTO UCUNCIIEHHS, PEIH30BaHHbIC C HCIIOIb30-
BaHUEM TIPUKNAAHBIX METOJOB BBIYUCIIMTENTBHON MaTeMaTHKH. PacueT HanpskeHHOro
COCTOSIHUSA TSKENO HATPYKEHHBIX HJIEMEHTOB BBIMOJIHEH C IIOMOLLBLIO METOIA KOHEYHBIX
sneMeHTOB. O6paboTKa IKCIEPHMEHTANIBHLIX JaHHbIX BHITIONIHEHA HA OCHOBE NPHMEHE-
HHs METOZOB MaTEMaTHUYECKOH CTaTUCTHKY Y CIIEKTPabHOIO aHalu3a.

O60CHOBaHHOCTD NMPHHATHS OCHOBHBIX AOIYIIEHHH OCHOBaHA HA BHIABIEHHBIX
B pe3yNbTaTe HKCIIEpHMEHTANLHBIX UCCIEN0BanHuit U ananu3a paborsl Oynbao3epHo-
PHIXTHTENBHOTO arperara BaXHBIX 2¢eKToB, NPUYMHL BOZHUKHOBEHHS KOTOPBIX
00y cIIOBREHBI 0COBEHHOCTAMM TEXHOJIOIMH TPOBEASHHs 3eMIEepOiHBIX paboT 1 cxe-
MO IPOMBILILIEHHOTO TPaKTopa.

Hay4nyo HOBA3HY JUCCEPTALUE COCTABIIIOT:

1. Pe3ynpraTs! BRIIOMHEHHBIX 3KCIIEPUMEHTANEHBIX HCCIENOBAHUN B yCIOBHAX
peanbHOH 3KCILIyaTalluy TpakTopa, KOTOphie MO3BOJIMIY BRIABUTh H OLEHHTh 3HAYH-
MOCTB OIIpENeNIomiX (PakTopoB, 00yCIOBIEHHBIX BO3NCHCTBHEM BHEUIHEH Cpeisl
Ha pabouue OpraHsl ¥ XOMOBYIO CHCTEMY, 4 TAKXE KOHCTPYKIHEH MPOMBIIIIEHHOIO
TPaKTopa H 0COOSHHOCTAMH TEXHOJIOTHYECKUX IPOLIECCOB 3eMIIEPOHHEBIX paboT.

2. Matemarudeckas MoOJellb, KOTOpasi B OTHHYME OT HW3BECTHBIX COACPXKUT U
KOMIIIIEKCHO YYUTHIBAET BIMAHHE BBIABJICHHBIX OlpeAeNtomux $hakropos Ha paboTy
Hecyllell CHCTEMBI TNPOMBIMINIEHHOTG TpakTopa B cocTaBe  Oynabfo3epHO-
PBIXJIUTENBHOTO arperara IpH BBINOIHEHWH UM pabodero Npouecca, B YaCTHOCTH!

— HANAY¥E ABYX CHy4afHBIX BXOJHBIX BO3NEHCTBHUN: CUNOBOrO CO CTOPOHLI pa-
604MX OPraHOB U KUHEMATHYECKOTO CO CTOPOHBI XOXOBOH CHCTEMBI;

— HaM4Me CYINeCTBeHHBIX HenunelHocTeli cucTeMBl NOAPECCOPUBAHIS, CBI3AHHBIX
C M3MEHYUBOCTBIO CTPYKTYPhI HOJY>KECTKOFH MOABECKH IIPOMBILILIEHHOIO TPaKTopa;

— IMKINYHOCTH AeHCTBUSA pabouux HArpy3oK, 00yCJIOBIEHHAS U3MEHEHUAMU Xa-
pakTepucTHkK pabouero nmpouecca 0yipI03epa U HATHUHEM SIBJIEHHS DKCTPEMAlILHOrO
6yKCOBaHHS TIPH BHINIOJIHEHHH ONIEparivy 6yIIbI03HpOBaHHS.
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JocToBepHOCTL pe3yabTaToOB OGeClicueHa CTPOrMM MaTeMaTHYecKuM oGoc-
HOBaHUeM pa3paboTaHHBIX METONOB pacueTa, OATBEpPXKIeHa COLOCTABICHUEM pac-
YETHBIX M IKCIICPHMEHTAIBHBIX Pe3yJbTaTOB, d TAKXKE JaHHBIMH O HapaboTKe Ha OT-
Ka3 B YCNOBHSAX MacCOBOM dKCIUTyaTaliMy 5yAbA03¢PHO-PHIXIIUTENBHEIX arperaTos.

HpakrHyeckan neHBoeTh. PaspaboTaHdble B JHCCEPTALAM METOAMKA H COOT-
BETCTBYIOLIeE IporpaMMHoe odecriedeHne BHeIpeHH! B npaktuky paborst I'CKB YT3,
YTO FO3BOJIKET OCYIUECTBISTH MOJAENMPOBAHKE IPOLIECCOB HAIpPy>KeHHsl OyJIbA03epHO-
PBDUIMTENIBHOIO arperara M [POrHO3MPOBaHUE pecypca INEMEeHTOB Hecyllel CHCTeMbl
TPaKTOpa Ha PaHHUX JTaliaX IIPOEKTHPOBAHMSA (AKT BHejpeHMs Ipunaraercs). B ua-
CTOSILIEE BpEMS Pe3yJIbTaThl, IONyUYeHHbIE B JUCCEPTALMH, UCHONB3YIOTCS IIPU BBIOI-
HEHHH OIBITHO-KOHCTPYKTOpCckuX paboT, nposoauMeix I'CKb UT3 no cosepieHCTBO-
BaHHIO KOHCTPYKLHH HECYHIEH CHCTeMBI CeMeHCTRa POMBINUIEHHBIX TPakTopoB UT3.

Peannsanus paGorel. B cooTBeTCTBHM ¢ peKOMEHAALHIMH, CHOPMYIHPOBAH-
HBIMH B QUCCEPTAIlUM, CO3/IaHbl ONbITHRIe 00pa3isl Tpaktopos T10M, koTopsle B Ha-
CTOSILEE BPeMs IIPOXOJAT HCTIBLITAHUS.

PaGota 110 BHEAPEHMIO MpeUIOKEHHOTO 0JX0/a HA TONOBHBIX [IPEITIPUSITHIX
JIOPOXKHO-CTPOUTENBHON oTpaciv Bimouena B riaH HYP nayuHo-HCCIe10BaTENBCKOTO
HHCTHTYTa aBTOTPaKTOpHOH TexHukH (1. Yensburck).

Anpooanus paGorel. OCHOBHEIE TIONOXKEHHUA JUCCEPTAUHHU AOI0KEHB! 1 00CyXK-
JieHbl Ha HAy4YHO-TEXHHYECKOH Konpeperuuy YenaOHHCKOro TocyJapCTBEHHOTO arpo-
UHKEHepHoro yHuBepcurtera «llopsinieHHE d()(MEKTHBHOCTH pabOThI CENMbCKOXO3THCT-
BEHHBIX TPaKTOPOB U ux fBurateneiy, YI'AY, r. Yemnbunck, 2007 r.; Beepoccuiickoit
Hay4JHO-TexHH4YecKo# koHepeHimu «CoBpeMeHHOE COCTOSHHE M WHHOBAI(HH TPaHC-
noprHoro komruiekca», IITTY, r. Tlepms, 2005 u 2008 rr.; Beepoccuiickoit HaydHO-
TexHu4eckoi kosdepeniymu «IIpobriemsl 6e3onacHocTy, YpO PAH, r. ExatepunOypr,
2007 r.; Ha ceMunape oraeiia HHcrutyra Manmaosenenns YpO PAH, CKBEM 1 kaden-
pet rycennunsix Mamud KUY, r. Kypran, 2009 r.; Ha Texanudeckux copetax Yensabun-
CKOro TpaktopHoro 3asoja 8 2008 r.; Ha HayuHO-TeXHHYecKUX KoHGepenimsix HOxHo-
Y paitsckoro rocy 1apeTBEHHOIO YHUBepCeHTeTa B epHo/ 20072009 rr.

IlyGauxamuu. OcHOBHBIE pe3yNbTarkl AUCCEpTalHy ONMYOJHMKOBaHBEI B 5 He-
4aTHBIX Hay4HBIX paborax, B TOM uucie 2 paboTsl B BeAyINUX PELEH3HPYEMBIX Ha-
yuHBIX )XypRaiax [lepeuns BAK.

Crpykrypa v o6bem paborsl. J[uccepranis COCTOUT U3 BBEJEHM, TIATH INaB,
3aKJIFOUEHMS], CIIMCKA JIMTeparypsl u npuioxeHni. Cofeprxanue paboThl H3I0KEHO
Ha 149 crpanunax MalmpHONUCHOTO TEKCTa, BKrodas 89 pucyHkoB u 1 Tabmmiy,
CIMCOK HCIIOIHb30BAHHBIX HCTOYHHKOB K3 109 HauMeHOBaHUN.

COAEPKAHUE PABOTHI
Bo Beenenus o60ocHOBaHa akTyalbHOCTH pabotsl. [{aHa kparkas xapakTepu-
CTHKA COCTOSAHU MPoGiieMnl obecrieueHUs BO3pacTalomux TpeboBaHuH 110 HAJEKHO-
CTH W pecypcy H3Jeii TPaHCIOPTHOTO MAalIMHOCTPOCHHS, OIpeZeseHnl Uelh U 3a-
Jlauy HcciefRoBaHus, chopMyIMPOBaHEl HAYYHass HOBH3HA H IpaKTHYeCcKas HEHHOCTh
pesyJbTaToB.



B nepsoii raase pacCMOTpeHb! 0COGEHHOCTH YCIOBHH paboOThI M HKCIUTyara-
HUOHHOK HArpyXeHHOCTH OYNbHO3ePHO-PHIXITATENLHEIX arperaron. MzsecTHsie Mme-
TOJBI PACYETOB OCHOBHIBAIOTCS Ha HCIIONL30BAHHM CTATHYECKHX YPABHEHMH PaBHO-
BECHS YCHIIHH CO CTOPOHBI CUIIOBOH YCTaHOBKM H peakiii, IPHIOXKEHHBIX K pabo-
YUM OpraHaMm H XOJOBOH YacTH, CO CTOPOHE! BHEIUHEH Cpeibl. AHAIUTHYECKHE MO-
H€d CHITOBRIX U 3HEPTETHYECKHUX XAPAKTEPHCTHK paGoumX MpOLECCOB 3eMIepOHHBIX
arperaroB NpeiCTaBNeHH B (yHIaMeHTaneHeIx paGorax M.A. Aprembesa,
B.N. banosnesa, I0.A. Berposa, H.I'. JllomGposckoro, A.H. 3enenuna, 5.M. Io3uua,
J.J. ®enoposa u ApyrIX aBTOPOB.

Bornpocsl MoAe/nIHpoBaHus THHAMHKH TPAKTOPOB H OBICTPOXOAHBIX TYCEHHY-
HBIX MallMH ¥#ccienosanel B paborax  B.S. Anumnosmua, W.B. Bapckoro,
I'.C. Benoyrosa, A_A. BnaroHpaBosa, B.B. I'ycekoga, A.A. [IMutpuesa,
H.A. 3abaBsuxosa, T.0. Kotnesa, B.Y. KpacHeHpKOBa, I''M. KyTtbKkoBa,
A.O. Huxuruna, A.A. Tonynrsina, B.A. CaBoukuna, JI.B. Cepreesa,
B.M. Hlapunosa u apyrux aBTOpoOB.

Pemtenye 3apaun AMHAMHUKH TPaKTOpa C TOJIYXECTKON NOABECKOH NPHUBEJICHO B
paborax H.b. bapckoro, B.Al. Arunosuua, I'"M. Kytekosa, JI.b. HepHuHa u npyrux
aBTOPOB, OJHAKO, 3TH MOXXONBl HMEIOT PAN OTrpaHMYEHHI, KOTOPhe HE TO3BOISIOT
ydecTh B IOTHOH Mepe 0co0eHHOCTH pabOTEHI NIPOMBIHUIEHHOTO TPAKTOPA C TIOIYKECT-
Koif noxseckoif. HauGonee GiM3K0 K TeMe AMCCEPTALMHA MPENIECTBYIOT HCCIEIOBa-
Hust I M. KyTbKoBa, I'/le U3aratoTcst MaTeMaTHdeCKHe U IKCIIePUMEHTAIBHBIE METOIBI
OITHCAHU JUHAMHUHYECKUX IPOIECCOB B CEIBCKOXO3AHCTBEHHBIX TPaKTOpax. B cpssu ¢
NPUHLATHAAIBHBIME OTIMYHAMU YCIOBHH paboTHI W, COOTBETCTBEHHO, KOHCTPYKLHH
HECYIIHX CHCTEM H NOJBECOK NPOMBHIUIEHHOIO H CEeIbCKOXO3HCTBEHHOTO TPAaKTOPOB,
TIPUMEHEHHE YTIOMSHYTOH METOIMKH UL aHATH3a JMHAMUKH [POMBIIUIEHHOTO TPaK-
TOpa HyX/1aeTCS B COOTBETCTBYIONIEM Pa3BUTHH.

IIpuMernTENPHO K MPOMBIIUICHHBIM TpaxTopaMm Oojibllas YacTh HaydHO-
KCCIIEHOBACNBCKAX W ONBITHO-KOHCTPYKTOPCKMX paboT, Ga3upylomMXcs Ha 3KCIe-
PUMEHTAJIBHBIX HCCIE{OBAaHHAX IKCIUIyaTalHOHHOH HArpyXeHHOCTH NPOMBIIIEH-
HBIX TPaKTOPOB mposeseHa ciyxbamvu Yensbunckoro TpakropHoro 3asoaa, Yebox-
CapCcKOro 3aBOJia IPOMBILIIIEHHBIX TPakTopoB, HaydHo-uccie10BaTeIbCKOro HHCTH-
Tyra aBrorpakropuoii texauku (YO HATU), HATH, YpanHUNC. 3naunrensHble
1o 00bEMy M HAy4MHOMY YPOBHIO SKCIIEpUMEHTANBHEIE UCCIIeN0BaHus pabounx Ha-
rpy3ok npoeefens! B.Y. KoctiogeHko; Bonpocam obecneyennss HaJe)XXHOCTH HeCy-
IUX CHCTE€M HPOMBIIUICHHBIX TPAKTOPOB HOCBAUIEHB! MHOTOYHCIIEHHBIE pPaboTHL,
BRIDOJIHEHHbIe B YenabuuckoM nonntexandeckoM uHeturyte HU. I'punenxo n noa
pykosoacteom B.I". ITonuxapenkosa B YD HATU (OAO «HUHATT»).

DyHIaMeHTaIbHEE HCCIENOBAHUA TOJeH HANpsHKeHHO-AeGOPMHPOBAHHOIO
COCTOSIHMSL TSDKENO HATPYKEHHBIX 3IIEMEHTOB HECYIIHX CHCTEM HPOMBIIIEHHBIX
TPaKTOPOB ¥ NMPOTHOZUPOBAHMS HX PECYPCa MOCBIIIEHE! NMPOKO H3BECTHRIE PaboThl,
COBMENIAOIHe B cefe IKCIEePUMEHTANLHBIE W pacderHble HCCICHOBaHUA
C.C. Omurpruenko u O.A. PycanoBa. Haumnas ¢ 70-x rogoB WMH B OTAEE HaleX-
Hoctd HATH 6pino passepHyTo IEpCIeKTHBHOE HanpaBlieHHe, NPHHIHIHAILHO OT-



JIMYAIOLEEC OT «YMCTO IKCTIEPUMEHTAIBHOTO» TEM, YTO B HEM PACHETHBIE HCCIIEN0-
BaHMs HaNpPKEHHOCTH M NPOTHO3HPOBAHHE IIPOYHOCTH HECYLIHX CHCTEM TPaKTOPOB
OCYLUECTBIACTCS Ha PAHHUX CTaJUAX [IPOEKTHPOBAHHUS.

IMockoabky GONBLIMHCTBO OTKA30B 3JIEMEHTOB HECYL(HX CHCTEM TPaKTOPOB
Onpee/sieTCst NPOLECcCaMy 3apOXKAeHUS H AOKPHTHYECKOrO Pa3sBUTHS YCTATOCTHBIX
NOBPEXAEHUH, TO BaXXHOE 3HaueHHe NPHOOPETAeT BOMPOC O NPOTHO3ZMPOBAHHH pe-
cypca TSDKeJIO Harpy»KeHHBIX y3iioB. Ui ero pellieHuss B JUCCEPTallHOHHOM paboTe
NpUMEHEH NOJIyuMBUIME HIupokoe pacnpocrpaHeHue Metoa C.B. Cepencena u
B.I1. Koraepa, KoTopbiil B HacTosilee BpeMs NpHOOpen cTtaTyc HOpMATHUBHBIX JOKY-
MeHTOB. V3BecTHb! Apyrue TOAXOAbl K PELICHHIO 3aia4d YCTANIOCTHOH JOJIrOBEYHO-
CTH, 0bJagaloIme pAgoM NPEeUMYINECTB K X 4uCiTy oTHocsaTcsA pabotsl B.b. Boifino-
Ba, A.C. I'ycesa, C.C. JimMutupnuenxo # ap. OfHO H3 >(¢eKTHBHBIX HanpasiIcHUH
paspaboTtano npodeccopom FOYpI'Y JLA. [ledepom, B koTopom npenenpHoe no ye-
TaJOCTH COCTOSHHE MaTePHaNOB MpeACTaBiseTcd 00OOINEHHON THArpaMMOH, OCHO-
BaHHOH Ha BepOSTHOCTHEIX IlapameTpax Ciy4alHbIX MpOLEecCOB Harpy>KeHUs U CTa-
THCTHYECKHX 3aKOHOMEPHOCTAX YCTaIOCTHOH IMPOYHOCTH. -

Bo Bropoii rnaBe onucasa MeTOAMKa SKCIEPUMEHTAIBHBIX UCCIIeJOBAHHH Ha-
FPYXEHHOCTH NPOMBIILTIEHHOTO TPAKTOpa MPU BBUHIONHEHHWH UM PaGovyux orepatyH,
TIPUBEAEHBI PE3YbTaThl aHATH3A IKCIIEPHMEHTATBHBIX UCCAEROBAHUI ¥ cHOPMYAH-
poBaHbl TpeOoBaHM K MaTeMAaTHYECKOH MOACIH.

UccnenoBanus BhiltoNHeHs Ha 6ase nonurona HcensitatesisHoro uentpa OO0
«I'CKB YT3» (mmoc. Mucsir) npu pa3paboTke OynbI03epHBIM M PHIXJUTEIBHBIM ar-
perataMu Ha Gasze tpaktopa T10M cyriuHka u pa3BopHOTO KaMEHHCTOro rpyHTa B
Kkapsepe. Bee pabouune onepannyn BEINONHANHCE Ha NepBoil nepeaade mpu NPSMOJIH-
HeMHOM JABWKCHHU B COOTBETCTBHY C TEXHHYCCKMMH YCIOBHAMH Ha 3KCTIIYaTalHIo,

CrennansHo CO3JaHHBI KOMIUIEKC M3MEPHTEIBHBIX YCTPONHCTB M annapary-
pbl, MO3BOJIMI TipH BBINOJIHEHMH pabouHX onepauiid Gyibl03epHO-PBIXJIHTENbHEIM
arperaToM OCYLIECTBIATh HENPEpPHIBHYIO PETHCTPalluiO Cily4yalHbIX MPOLECCOB U3-
MeHeHUs YCHINH, AefcTBYIOLINX Ha KOPIIYC TPaKTopa co CTOPOHHI paGounx opynui.
B xauecTBe JaTYMKOB YCHJIMIH HCIIONB30BAHbl IITATHBIE 3JCMEHTH KpeIIeHHs Oyib-
JO3ePHOIO M PHIXIUTENBHOTC 000pYI0BAHAS K Hecyineil cuctemMe Tpaktopa (Handist
KpenJeHHs TOIKAIOWMMX OpYCcheB M ranblibl THIPOLUHMIHHIPOB).

Ha ocumsinorpaMme npolieccoB M3MEHEHUS BHELIHHX CHJI Ha KOPIYC TPaKTopa
npy OyibpJ03MPOBaHMM OTYETIMBO BHIHA LMKIMYHOCTH Harpysox (puc. 1, a), Bbl-
3BaHHAs BHIMTYOJIEHHAMH OTBAJIA ¢ HeENbIO MPEAOTBPAIleHHs OCTAHOBKH TpaKTOpa
IpH TOBBIILICHUH YPOBHA OYKCOBaHHS I'yCEHHYHOTO ABIDKUTEeNd. IloMHMO Harpysok
€O CTOPOHB! paloyux OpraHoB, paMa TPakTopa HCMITEIBAET KHHEMATHHECKOE Ha-
rpykeHUe CO CTOPOHHI X0HOBOH cHcTeMbl. Tak BO Bpems ABH)KEHHS TPaKTopa Mo He-
POBHOCTSAM JJIEMEHTBhI Hecylled CHCTeMbl NOABEPKEHB HarpyKEHHUIO BCICJACTBHE
BO3HHKHOBCHUS siBJIeHHA Npo00d NOJIyKeCTKOH monsecky (puc. 1, 6).

Js cnysalHBIX IIPONECCOB H3MEHEHHA M3MEPEHHBIX Harpy30K ONpejeicHbl Oc-
HOBHBIE XapaKTEPHCTHKH — MaTeMaTHYeCKOe OXHIaHWe, JUCTIEPCHS, IMIIHpHIECcKas
KOpperIUOnHas GyHKius, Ko3QGUUHEHT CTOKHOCTH CTPYKTYPH. Bua ciekTpansHaix

7



a) 200

100 |kl \
ol A}

il
3

!Yw 'w v U
-50 :
20 30 40 50 60 t.e 70
e BEPTUKATBHOE YCHITHE; —— TOPH30HTANBHOE YCHAIHE
6) 150 i
o, L [IpoGown rroaseckn
MIa \I’”’ ! /
. ‘m
0 T
Ipsmoii xon R
-50 i
10 30 50 70 tc 90

Puc. 1. ®parMenTs OCHAIIOrpaMM NPOTIECCOB H3MEHEHHS HArPY30K CO CTOPOHBI
OTBasa HAa KOPIIYC TPaKTopa (a) ¥ HanpshkeHui B oniacHol 30He pambi (6)
nipu 6ynbI03UPOBAHNH CYTITHHKA

nioTHOCTeH (puc. 2) U 3Hadennd ko3QhHIMeHTa CIOKHOCTH CTPYKTYPH! YKa3BIBAIOT Ha
TO, UTO HCCIIEXyeMBle CiyyailHbie (yHKUUH OTHOCSTCS K IIMPOKOIIOIOCHBIM TIpoliec-
caM, IIPA 3TOM MX OCHOBHAs MOINHOCThH COCPEJOTOYEHa B HM3KOYACTOTHOH 0OIACTH B
maTepBaiax @ = 0...10 pag/c. [To-BunauMoMy, oTMedeHHOe OOBICHIETCS HAIHYHEM B
Tporeccax MOCTOSHHBIX COCTABIAIONINX, O0YCIOBICHHBIX PE3aHHEM FPYHTA H IepeMe-
LIEHMEM NPU3MBL, a Takoke HU3KoUacTOTHBIM (1...4 paj/c) ynpapisiomuM Bo3eiicTBH-
€M CO CTOPOHBI BOJUTENS 110 BRITTYGiie-

HUIO U 3ary0senuio oTsaa. 1000
AHanmmu3 pe3ynpTaToB  3KCIlepH-
MEHTILHBIX HCCHeoBanmii BeisgBHin 750
HeoOXOMHUMOCTh BKITIOUYEHHS B MOJENH
JHHAMHKH [POMBIIUIEHHOIO TPaKTOpa
y4eT JOTOIHMTENLHbIX (aKTOpoB, ON- 250
pEeNENUBIIMX HAYYHYIO HOBH3HY JHC-
CepTalMOHHOU paboTrl, 2 IMEHHO: 0 10 o, pag/c 30

1. Heo0x0o1uMOCTh OJHOBPEMEHHOIO
oToOpaxeHHs JNBYX CBA3aHHBIX BXOZX-
HBIX BO3ZelicTBmil — CMIIOBOTO €O CTO-
pOHBL pabourx OpraHOB M KUHEMaTHde-
CKOT'O CO CTOPOHBI XOJOBOH CHCTEMBI.

S, , xHc

pa3bopHsLt )
KAMEHHCTRIA TPYHT ’

CYTIIMHOK
/T o {

Puc. 2. CrrextpasipHbie IIIOTHOCTH
IPOHECCOB H3MEHEHMS CyMMapHOro
TOPHU3OHTAILHOTO YCHUIIHS CO CTOPOHBI
Gynsro3epHOro 000pyIOBAHUS



2. Heo6X0MOCTb y4eTa HAIMYHA CYIECTBEHHON HEJIMHEHHOCTH CHCTEMBI foxpec-
COPHBAHHS, CBA3aHHON C H3MEHIHBOCTBIO €€ CTPYKTYPBL.

3. Heobx0auMOCTs OTOBPaKCHHS WHKITHIHOCTH pabouHX Harpy30K, CBA3aHHOM ¢
HalTMYUeM SBJICHHUS 3KCTPEMANILHOTO OYKCOBaHMA NPU OyNbAO3UPOBAHHUH.

4. Ilpyu cpaBHMTENBHBIX PAacyeTax, OGBIYHO BBIIOIHAEMBIX HA 3TANax MOAEpHH3a-
uun 6as3oBeix Mogenell TpakTopa, siBAseTCs Lenecoo0pasHbIM NIpUMeHeHHe Golnee
KOMIIaKTHOro ¢nocofa 3aflaHus Harpy3oK OT pabouux OpraHoB B BHAE CIy4YaHHOro
BEKTOpa, KOTOPhIA ABNAETCA PaBHOACHCTBYIOLIECH BHEIIHHUX CHII CO CTOPOHBI paspa-
6aThIBaeMOro rpyHTa Ha pabouui oprau.

B Tperbei#i riaBe paccMaTpHBaeTCs MareMaTHuYecKas MOJe/b MpOoLecca 3KC-
TUIyaTallil NPOMBILIUIEHHOTO TPaKTopa. bynbao3epHO-phIXAUTENbHBIN arperar cie-
AYeT paccMaTpuBaTh KaK CBA3AHHYIO, CYLIECTBEHHO HENWHEHHYIO CHCTEMY, HCIIBITHI-
BAIOLIYIO CllyHalHOe HECTaHOHApHOe BHellHee Bo3AeicTBHe. OCHOBHBIE HCXOHBIE
TIOJI03KeHHA M JIOMYLUEHUA CBOISTCA K cAenyiomeMy: llpumenumensHo k KOHCMpYK-
yuu mpakmopa: 1) y9UTHIBAIOTCA CYIIECTBEHHblE HEMMHEHHOCTH, CBSI3aHHBIE C fie-
PEMEHHOCTHIO CTPYKTYPBl 3JEMEHTOB CUCTEMBI; 2) KOPIyC TPaKTOpa ¥ dNEeMeHThHl He-
CyLIeH CHUCTeMbI (KpOMe MOJBECKM) Ha 3Tame Onpe/elieHds NPOLECCOB M3MeHEHUs
06O0UIEBHBIX KOOPAHHAT DPACCMATPHBAIOTCA KaK abCOMIOTHO JKecTKHE Tela;
3) TArOBO-CKOPOCTHbIE XapaKTEePHCTHKH [ABHTATeNs BHYTPEHHErO CrOpPaHMS ONHCHI-
BalOTCA €ro CTATHYECKOH XapaKTEPHCTHKOH; 4) Ir'yceHHUYHbIH 00BOJ cuuTaeTCs Hele-
dopMupyeMeIM; S) paccMaTprHBacTCA NPOMBIIUICHHBIA TPakTOp ¢ MeXaHWHecKoi
TPAHCMHUCCHEHM KaK BAPHUAHT, OTIUYaILUAcs Hauboliee BRICOKOR MHTEHCHBHOCTHIO
Harpyxenus, Hpuvenumetono K 6ozdeticmeusm enewnen cpedsi: 6) B KadecTse

J.
= /’&W At g \\ e
) \ 5 £ %
¥ i N = WAUA»' A —— =
g P;w PHix p cﬂﬁ’ yﬁp

X

Puc. 3. Cxema K MaTeMaTH9eCKOH MOZENM HPOLECCa IKCIUIYaTalHH
TIPOMBIIIEHHOrO TPAKTOPa B COCTaBe OYNbA03CPHO-PHIXIUTENEHOTO arperaTa
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BXOJHBIX BO3HEHCTBUI paccMaTpUBAIOTCS: PodHIIb HyTH CO CTOPOHBI XOJOBO# CHC-
TeMBl 1 Harpy3Kd CO CTOPOHEI paboyux OpraHos; 7) NOPOKHOE MONOTHO PacCMaTpH-
BAETCS KaK NMOAATNHUBAA cpela; [IpumenumensHo K MEXHOIOZUUECKOMY NPOYECCY, 8bi~
nonnsemomy 6yns0o3epro-peixaumensueiy  azpezamom: 8) yIUTHIBAETCH IKCTpe-
MajgpHoe OyKCOBaHME, XKaK HEOTheMiIeMas dYacTh TEXHONOTMYECKOro IIPOUecca;
9) paccMaTpHBaeTCs  TONBKO  TIpsSIMOJIMHElHHOe — [OBMKeHuwe  OY/IbJO3EpHO-
PBIXITUTENBLHOTO arperara.

C yuetoM chopMyTHpOBaHHKIX BEIIEC TpeGOBaHWI W NONyUIeHHH BHOpaHa
pacdeTHas cxeMa OyIbIO3epHO-PhIXJIMTeNbHOrO arperara (puc. 3). B kadectse
00001LIEHHBIX KOOPANHAT, ONpPeeMIOIiX IOJI0XKeHHe TPaKTopa ¢ pabouuM OpTaHoM
Ha TPyHTe, IPUHATHl CeMb CICAYIOWNX (PH3HYSCKUX BEeIHIUH: FOPH3CHTaNbHAS (X )
¥ BepTHKANBHaA (}) KooOpAMHATH OCH BeyIEero Koeca, YIJIbl NOBOPOTa Kopryca
TpakTopa (Y ) ¥ TYCEeHHHYHBIX TenexeK (@,,, ¢,,) B NPOJOIBLHOH BEPTHKANBHON

IIJIOCKOCTH, YTOJI IOBOPOTa KOPNyca TPaKTopa B NONEPEYHOM BepTHKAIBHOM [TIOCKO-
“cti (o), yros moBopoTa oce Benymmx konec (7). C npuMeHesnem npouenyps! Jla-

rpamxa Il poma cocraBieHa cucreMa auddepeHIHaNbHEIX yPaBHEHHH, ONpenensro-
IUX JBIDKEHHE OYyIIBI03EpHO-PBIXINTENLHOIO arperara B ponecce pa60Tr,1:

(2MT + MK )X = });;”P (t) + P;J'“ (t) - P;;’"P (t) - P:’-""” (t) + P Mdelmp 8.x. (1)
Mr[z(h g)+0,5L,(§,, + (bnp)}+ M [V +g+0.5L,4 )=
= R;’,np (t) + Pe,zree( )_Pa,np (t)_Pe,Jles (f)'f- szi;)np (h + ZPZS)W (2)

0,5M, L[V +g+0, SLKV/]+JK i -
~el*[a/L+0,5(p,, +0,,) - |- #L[0,5(¢,, + 0,,) - |=
= (B (1) 2 () e~ (B3 ()4 5 () v ®
0,5M,L [Y+g+o Sb& +0,5L;G3,,, |+ Jr, Py +
+0,5¢I [a/L+o 5(Pres + 9y y/]+o 5;11][0 5( B + ) — ]=
=B (% = By () v+ LB (R @
0,5M, L[V +g~0,5bii + O,SLT%,] + Ty B+
+0,5¢[ a/L+0,5(p,,, +9,,) -y | +0,501[0,5(¢,., +,) v |=

=B (O3 =BT () + LB, (W ()
M, 0,25L, (.., - i, )+ 0,566 | +[ I, +2J,, Jdi==0,56P5™ +0,56P5™;  (6)
anj) Mdslmp f’T’;K. ° (7)

Momumo maddepeHumrancubiX ypasHennii, onpeiensionnX IBIKeHUEe Oynb-
JO3E€PHO-PHIXJIUTENBHOTO arperaTa, BOZHUKAeT HeoOX0AMMOCTE BKIIIOUEHHS B Mare-
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MaTHYECKYIO MOJEIh YPaBHEHUS CBA3H, KOTOPOE 10 W3BECTHBIM CHIIaM CONPOTHRIIe-
HHsl YCTAHOBHMT COOTHOIIEHHE MEXIy TeOPeTUUeCKOH M AeficTBUTEIBHON CKOPOCTs-
MU JBHXKEHHS. Y4eT OGYKCOBaHHA T'yCEHHYHOI'O [BIIKHMTEINS BBINOIHEH C TIOMOLIEBIO
H3BECTHOTO SMIIHPUYECKOrO BEIPAXEHHU IS onpefenenus kosbduesTa 6ykcopa-
Husl TP HETIOCTOSHHOM CLIEIIHOM Bece. B BEIGpaHHBIX 0GOOHIEHHBIX KOOpAHHATAX
ypaBHeHue OyKCOBaHHUA 3AIMILETCS CIEAYIOIMUM 00pa3zoM:

. . . 0,15 g
(yrs.x._X)/y,;.k.':l_(l.‘vxp/vxp max) : ( )
T/e V,, — y/AenbHOe TArOBOE YyCUIHE Ha KPIOKe; V,, ... — MAKCHMAJIbHBIH Koodduiy-

€HT CUEIUIEHH 110 TArOBOMY YCHIIHIO Ha KPIOKE.

B cucreme ypasrennii (1)+(7) He orobparkeHa HeMHHEHHOCTh XapaKTEPUCTHKH
CHCTEMBI NOJPECCOPHBAHUS, 00yCIOBIEHHAA KOHCTPYKIMeH NPOMBIILIEHHOTO TPaK-
Topa. Bo BpeMs IBIOKEHHA TpPakToOpa IO HEPOBHOCTSM BO3MOJXKHBI 3aMBIKanHsA Oa-
JIaHCHPHOTO YCTPOHUCTBA Ha OJIMH K3 JIOHXEPOHOB, TIPH STOM IPOHCXOIUT CKagK006-
pa3HOe H3MEHEHHE KECTKOCTH TNolepevHoH Galku mouTH B ABa pasa (onpeneseHo
pacuetom). B utore cuctema nudbepeHIraIbHbIX ypaBHEHHN T0NOTHSETCS yCIOBH-
€M BO3HHMKHOBEHH 3aMbIKaHUs OalaHCHPHOTO yCTPOHCTRA!

¢, ecmt @, ~w<8u @, —-y<G

cy, ecnu @~y >8 wu @, -y >3,

c= &)
rae ¥ — yroJx HoBOpOTa KOpIyca TPaKTOpa OTHOCHTEIBHO I'YCEHUYHEIX TEIEKEK, IIPH
KOTOPOM IIPOHCXOIHT 3aMbIKaHHe GalKH Ha JIOHXXEPOH.

TTockonmbxy B KOHCTPYKIHMH IIONYXKECTKOH MMOJBECKH OCH OMOPHBIX KaTKOB
HKECTKO 3aKpeniieHbl 0 JJMHE I'YCEHHYHOH TeJIeXKH, TO [TOCTOSHHAS CBA3b KaX-
JIOr0 OMOPHOTO KaTKa ¢ MOBEPXHOCTHIO CiHy4aiHOro mpo¢mis OTCyTCTIBYET, 4TO
TaKXKe JeJaeT pacCMaTpHBaeMylo cUCTeMY HelIHHe#Ho#. DTuM Ipensiaraemas Ma-
TeMaTHYecKash MOJeNnb OTIHYaeTcs OT HU3BECTHHIX, OIHCHIBAIOIMX JAUHAMHKY
TPaKTopa ¢ UHANUBHAYaNTbHEIM H KapeTOUHbIM [I0peccopuBaHHeM. SIBieHuEe OTpHI-
B2 OIIOPHBIX KATKOB OTPaXeHO B pa3paboTaHHOH MaTeMaTH4eCKOH MoJenu B He-

. _ & 0] -
SIBHOH (I)()pMe B BHJI€ MOMCHTOB OT pe€axKliiu Pap CO CTOPOHBI I'PYHTa OTHOCH

TEIEHO OCH BeJyIlero Kojeca B ypaBHeHUsX (4), (5). Bonpoc pacnpeneneHus ycu-
THH MeXAy OMOPHEIMU KaTKaMM CO CTOPOHBI IIOAATANBOIO IPYHTA PEIIACTCH KOM-
IJIEKCHO ¢ cucremolt ypasuennii (1)—(9).

Takum 06pa3oM, B paMKax HPHHATHIX MCXOJNHBIX ITOJIOXKEHHH U NOIyIEHHH
cucreMy u3 cemu auddepenuuaisnnix ypasHenuii (1)(7), ypaBaenue cpsazd (8) u
ycroBHe, 0TOOpaKaonee U3MeHYMBOCTs CTPYKTYPhl HONYKECTKON MOXBECKH Npo-
MBIILIEHHOTO TpakTopa (9) MOXHO paccMaTpUBaTh B Ka4ecTBe MaTeMaTHYecKoH Mo-
Zlen, OMUCHBaoNIedl IMHAMIKY OyJIb/I03epHO-PHIXIIUTENBHOIO arperara.

Peanusaums MaTeMaTHiecKoif MOJENH MOXKeT OBITH BHIOJHEHA Pa3THYHBEIMH
crocobamMy, OTIHYAIOIIAMUCS APHMEHSEMBIM MareMaTHYeCKUM ariiapaTtoM, CHoco-
00M 3a7aHuA CIy4aifHOro BHEHIHEro BO3AEHCTBYS, HH(POPMATUBHOCTBIO U JOCTOBED-
HOCTBIO HOJYyYaeMBIX pe3ynsTaToB. MaTeMmaruueckas MOAelb peany3oBaHa IyTeM
HHCIEHHOTO MHTerpHpoBanus nuddepeHIHATbHBX ypaBHEHHH ¢ HOMOIIBIO CHELH-
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IbHO CO3JaHHOTO KOMILIEKCA BBIYHCIMTENBHBIX Nporpamm. IIpHn 3ToM BXOXHBIE
fIPOLECCHl HA KOPIYC U XOZOBYH) CHCTEMY TPAKTOPAa CHHXPOHHO 33]aloTCK B BUIE
ancambrelf cryqaliHBIX peanusanyi, KaKAbIH U3 KOTOPBIX COOTBETCTBYET pasiidy-
HBIM BHJaM 3eMIIEPOHHBIX paboT.

B muccepraumu npuBoAATca pe3ynbTaThl HCCIEJOBAHHM HATPYXEHHOCTH 3Jle-
MEHTOB HECYUIHX CHUCTEM TPaKTopa, & TAKXKe APYTWX CHIOBBIX ¥ KMHEMaTHYeCKHX
napamerpoB. Ha prc. 4 B xauecTse npumepa HILIIOCTPUPYIOTCS pe3ylbTaThl IIOCe-
IOBATENBHOIO MEPEX0Ja OT 3KCTEPUMEHTANBHO MOIyUeHHBIX [IPOLECCOB BHELIHErO
BO3JENCTBHA CO CTOPOHBI pabouuX OPraHOB K MOJEIHPYEMbIM IIpOLEccaM H3MeHe-
HUs 0600IIeHHBIX KOOPAMHAT H 3aTéM K AMHAMHYECKUM HArpy3KaM Ha passiidHble
HCCIIEAyeMBIE 3JIEMEHTEI HeCYIeH CHCTEMB] TPAKTOpa.

200 - 0,66
P, xH h ’ Y.m

ML )
ol \;Uw

0,6

20 25 30 35 g
a)
0,02 w
(p,paﬂ . Al E‘k
v, paa l mt W
0 \;
vy y Y
0,01 i |
0,02 5 f ‘ ‘
20 25 30 5 e 40 20 25 30 35 rc 40
8) 2)

a) CYMMapHOE T'OPH3IOHTATIbHOE YCHJIME CO CTOPOHEI 0TBalla 8yJibg03epa Ha KOPHYC TPAKTopa,
H3MEPEHHOE B YCIOBHAX PealbHOM SKCILTyaTaudy npH 6ye103MpoBaHdd CYTITNHKA,

6) BEPTHKATBHAS KOOPAMHATA OCH BEAYIIETO KOJIeca; 6) YIJIRI IOBOPOTA I'yCEHHUHOH TENEKKH

@ H KOpIlyca TPaKTopa ¢ ; 2) Harpy3ka Ha IONepedHyIo 6alky cO CTOPOHBI Kopryca TpakTopa

Puc. 4. ®parMeHThl OCHMILIOTPaMM, KILTIOCTPUPYIOHIYe NOPSIOK 10CIIeJOBATENb-
HOTO IEPEX0/1a OT IKCIIEPHMEHTAIEHO H3MEPEHHBIX HArpY30K Ha pabodux opra-
HaX K Harpy3KaMm, BOCIIPHHHMAaeMBIM 3JIEMEHTaMH HecylleH CHCTeMbl TpakTopa

Ilpumenenne xoMiliexca pa3pabOTaHHBIX NPOIpaMM ITO3BOIHIO BBIIONHHTD
psijl paCHETHBIX HCCIENOBAHHA B IMPOKOM JHANla30He W3IMEHEHUs HapaMeTPOB H yC-
noBuft paGoThl, B YACTHOCTH: BIMSHHME KECTKOCTH HOMEPEYHOM Oanky H BENHYHHBI
3a30pa B 30HE KOHTAKTa C JIOHXEPOHOM Ha YPOBEHb MaKCHMAJbHBIX YCKOPEHHH Ha
MecTe KPenyieH s Kpeciia BoIUTeNIA, ONpeeIsioniX YPoBeHb KoMGOPTHOCTH paboTEl,
B TPaHCHOOPTHOM peixXMMe. BBUIO ycTaHOBIEHO, HTO HaubONBLIHE YCKOPEHHS BO3HH-
Kai0T B MOMEHTHI 1Tpo6oeB IOABECKH; IPY ITOM CHIIKEHHE IKECTKOCTH HalaHCHPHOTO
ycTpoHcTsa GIarOnNpuATHO CKa3biBaeTCA Ha YPOBHE MaKCHMANBHBIX YCKOPEHHH, HO
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HPHBOIUT K BO3PACTAHUIO YUCHA HpOGOER B ENMHUIY BPEMEHH. YBeAHUeHHe 3a30pa B
30HE KOHTAaKTa BefeT K OJHOBPEMEHHOMY CHIDKEHHIO MAaKCHMAJkHBIX YCKOpEHUH H
gucna npoboes (puc. 5). B auccepranuy Taxxke IMPUBOIITCA PE3YNbTATHL HCCIEOBa-
HUAS IKCILTYaTalHOHHOH HarpyXeHHOCTH JPYTHX JIEMEHTOB HECYUICH CHCTEMBI TPaK-
TOpA.

Taxum obpazoM, npenoxKeHHas MaTeMaTHYecKas MOZIeNb Mpollecca KCILTya-
Tauun GyiB03ePHO-PLIXIUTENBHOIO arperara I03BoJSET JOCTATOYHO IIOJNHO OTO-
6paznTh NHHAMHYECKHE TIPOIECCH], IPOTEKAIOIHE B Pa3IHIHBIX 2JIEMEHTax Hecymel
CHUCTEMEI TPAKTOpa.

Maremarudeckoe KonmuecTro npoboes,

oxunanue, M/c’ Hucnepcus, /e’ 1/9ac
9,0 2,0

8,48
8,51 1,5 +—187—
8,16
802 g
8’0 4 1’0 p % oJeetell
764 :

7,54 1,5 4
7,0- - 0-

- xecTkuy Ganascup (5 =25 Mm) — nucroBas peccopa (8 =25 mm)
- xecTkui 6anancup (5 =50 mm) B3 - macroBas peccopa (& = 50 mm)

Puc. 5. CratucTuyecKue XapakTepHCTHKH MaKCHMAIIBHEIX YCKOPEHUH B MOMEHTRI
11poGoeB NOABECKH Ha MeCTe KPeIUIeHUs Kpeciia BOAUTENS 1P ABHOKEHAH
TPAaKTOPOB II0 HAEIHKEHHOM IPYHTOBOM opore ¢ pasNAaHOMN KOHCTpyKuueit
GanaHcApHOro ycTpoiictsa

B uerBeproif riiaBe paccMOTpeHbI METOAHYECKHE BONIPOCH! pELIEHHs Crenudu-
YEeCKHX Ui JOPOKHO-CTPOMTENLHOM TeXHAKH 3a1ad, B YacTHOcTH: 1) mepexoxn ot ciy-
YaifHBIX (PYHKOHI H3MEHEeHUs BO BpeMeHH 00OOIIEeHHBIX KOOPAHHAT K IIponeccaM u3-
MEHEeHHs Harpy30K, AeiCTBYIOLIMX Ha pa3H4IHbIE Y316l H ACTAIH; 2) pacyer Honeil Ha-
NPSDKEHUH B KOHCTPYKIMAX IIPH MHOTOIApaMETPHYECKOM CIIydalfiHOM HarpyXeHHH;
3) onpeneneHye NOTEHIMATBEHO OITACHBIX 30H C TOYKHU 3PECHHUS 3apPOKACHHS M Pa3BUTHA
YCTAIOCTHEIX HOBpexienuii; 4) pacuerdas oneHka M paspaboTka HpertoxeHuit 1o
obecrieueHuro TpebyeMoil YCTaOCTHOM JOJTOBEYHOCTH.

B xadectBe IipuMepa B JUCCEPTAMH pacCMOTpeHa 3afada O IPOTHO3MPOBaHAH
JONTOBEYHOCTH IonepedHoi Oamku TpaxTopa. OnpeneneHs! MpoLUecch! U3MeHeHns Ha-
TPY3KH, HeACTBYIOIEl Ha Hee cO CTOPOHBI KOPIyca TPaKTopa NpH paboTe TpakTopa B
cocrase GyJIb03epHOTo H PRIXINTENRHOrO arperatos npH paspaborke cyrmuka II xa-
TETOPHH IIOTHOCTH (puc. 4, 2) 1 pa3bopHOro KaMEeHHCTOTO rpyHTa B Kaphepe. IIpuMe-
HEHHe MEeTONA KOHEYHBIX 3JIEMEHTOB HO3BOJIHIIO BRISIBATE HeCKONbKO Hanbosee Hanps-
JKEHHBIX 30H GanaHcHpa M ONpeleidTs COOTBETCTBYIOUIME KOIGOUUMEHTR! BIMSHUS.
Jlns nanGonee HanpsmKeHHOI 30HBI TTocTpoeH 670K Harpy>KeHHA H H3 OCHOBE KOppeK-
THPOBAHHOH T'MIIOTE35! JIMHEHHOr0 CYMMHpPOBAHMA IOBPEXICHUH BBITIONHEHa OLESHKA
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JoATOBeMHOCTH GanaHCHpa 110 KPUTEPHIO YCTAIOCTHOrO paspylieHus ¢ YIeTOM pacces-
HHSA YCTAIOCTHBIX CBOMCTB MaTepuyana.

B nsito#i rnaBe paccMarpHBaeTCs peanM3aliys IpeiOKeHHOTO T0AX0Aa K pe-
IICHHIO OJHOM U3 aKTyallbHBIX 33784, CBA3aHHOM ¢ obecreuenrieM Tpebyemoro pecyp-
ca kopnyca 6oproserx gpukiuoros (Kb®) 6azosoro tpakropa HUT3 (puc. 6). Axanus
JAHHBIX MacCOBOM 3KCILTyaTalliH HOKAa3hIBAET, YTO HauboJiee CYLECTBEHHBIMH B TIO-
ClIe[HEe BpeMs CTaIM OTKa3hl B BUle pasrepmerusauus Kb®, CHIKEHHS ero KeCTKo-
CTH M TIOBBIIEHHOTO U3HOCA 3JEMEHTOB TPAHCMHCCHH M0 MIPUYMHE HHTSHCHUBHOTO 3a-
POXIEHHUA M Pa3BUTHS YCTATOCTHBIX TPEHIMH B BepXHEM JIMCTe Kopiyca GOpTOBBIX
¢puximonos (puc. 7). IlpeanpuHumaeMele MEPBI B BHJIe KOHCTPYKTOPCKHX DElIeHHH
no ycrnesuio Kb® ne gamu ougytumoro s¢gdexra. B ¢BA3M ¢ 3THM BO3HUKIA HeobXo-
IVIMOCTH YCTAaHOBJICHHA Hanbojlee KPUTUYHBIX YCIOBHH JKCIUTyaTallHH H BRIABICHMS
CKPBITOr0 MEXaHH3Ma BO3SHHKHOBEHHS YCTaJIOCTHEIX noBpexaeHuii Kbd.

Kopnyc 60pToBbIX BepxHu#t nuct
DPHKLUHOHOB o

Noxixeporbl <=k

Monyock

dparMerT
ryceHUHON
TeneXKR

Ocb Kopobka bBanancupuas
Bankn  Sanxu Banxa

Puc. 6. 'eomeTprieckas MozeNnp Kopiyca GOpTOBBIX PPUKIHOHOB
¢ JIOH)KepoHaMH# M GalaHCHPHOro ycTpoiicTea

IKBUBANEHTHBLIE 1O
Mu3secy Hanpsxexusi, Ma

113,2
99,0
86,3
73,6
60,9
48,2
35,4
22,7
10,0
3,2

Puc. 7. KapTiHa HanpshkeHHO-1eQOPMHEPOBAHHOIO COCTOSHUS BEPXHETO MCTA
Koprryca 60pTOBBIX (GPUKITHOHOB H TPAEKTOPHH PA3BUTUS YCTANOCTHBIX TPEILHH
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KommproTepHoe MoneIHpoBanue paboThl POMBIILICHHONO TPaKTOpa I103BOJHIIO
YCTaHOBUTB, YTO HAIPy3KU CO CTOPOHBI paboyuMX OPraHoB JAaXKe B TSDKENBIX YCIOBHAX pa-
60TBI He OOBACHMIOT IPUYHHY BOSHUKHOBEHMA 0TKa30B. OIHAKO BBUIBJICHA CIIEAyIONIas
33KOHOMEPHOCTB: TP MPOXOXKICHHH OJHON W3 I'yCeHHIl Yepe3 KOPOTKUE OIMHOYHEIE
TIPETIATCTBHA B BU/E BHICTYIIOB IIPOMCXOIMT 3aMbIKaHue DallaHCHpa Ha OJMH H3 JIOHXe-
ponos. Bosauxarolue B TaxMX cnydasx AUHAMHUYECKVe Harpy3KW IIEpelaroTcs TPaKTH-
YecKH yepes of1H JomwkepoH Ha KB®D, 9To BRI3BIBACT €T0 KPydeHHe OTHOCHTEBHO Iolie-
peuHoii ocn. IIpH 3TOM HaNMMHE OKOH B BepXHEM JIHCTe CO3RAET YCJOBUS IS NPOABie-
HHs HexenaTensHoro sddexra crecuenHoro Kpydenuss Kb®, ¥To NpHBOIUAT K CYIIECT-
BEHHOMY YBE/IMYEHUIO HANPSDKEHMH B 30HAX 38POXHACHMS YCTATOCTHBIX TPELITHH.

C nensto 3KCIepAMEHTANLHOrO OOGOCHOBaHMS MEXAHU3MA YCTaNOCTHOIO MO-
BPEXACHNS H BBHIIOTHEHHS KOMUYecTBeHHOMH onienku Harpyxessocty Kb® npu BbI-
MOJTHEHHH Pa3JIfuHBIX ONepalHil mpo-
BEJIEH HHKJN TOJHIOHHBIX W [OJIEBBIX
HCTIBITaHUH OYIbI03CPHO-PRIXITUTENE

Horo arperata. Ha done cpemmero Mila

YPOBHS HANPSUKEHHOCTH TIPH BRIION- o0

HeHMH OospIuMHCTBa pabouux omepa-

HUI 3HAYUTENEHO BBLASNAETCT BUJ 0

HArpy>XeHus, BO3HUKAIOMMY B cimyya- :

X npoboeB NOABECKH IIPH Iepeesje 100 0 2 4 6 e 10

OJIHOM TyCCHUUCH ONMHOYHOIO Tipe- -——— [epee3 HePOBHOCTH OJHOH ryceHuuei

NATCTBHA. BO3HHKaoume OpH ITOM
HMIIYJI6CH HanpsbkeHuH B 3...4 pasa
MPEeBBINAIOT CPeJHUH YpPOBeHL Ha-
HpsHKeHHOCTH (puc. 8) ¥ HMEIOT LMK-

¢ 1poGoeM HOIBECKH;
—— repee3t HEPOBHOCTH IBYMS I'yCECHHIIAMHE

Puc. 8. [Ipoueccet uaMenesus
HanpspKkeHUH B ONAacHOH 30He Kopryca

JIMYECKUH XapaKTep H3MEHEHHS BO
BPEMEHH, YTO COOTBETCTBYET YCIOBH-
M 006pa3oBaHUA yCTaNOCTHOTO IO~
BPEXJICHHS KOHCTPYKUUH.

Taxum o6pa3zoM, pe3yIbTaThl MONUTOHHBIX M IIOJIEBBIX HCCIEJOBAHMH IM0A-
TBEPINJIH OCHOBHYIO BEPCHIO O MeXaHH3Me YCTAIOCTHOTO paspyIIeHHsS Kopiyca
OopTOBEIX (GPUKIHOHOB, BhISBIEHHYIO IyTEM MOASNUPOBaHHA paboThl Oysbl03epHO-
ro arperara.

Ouenka ycranocTHO! noaroseunocTk BepxHero ymcra Kb® no nanbosnee onac-
veM 30HaM I 1 IT (puc. 7), BEIMOIHEHa IS TPEX PEXUMOB paboTsl — OyJbI03RPOBAHNE
cyrmaMcToro rpyuta Il kateropmu MIOTHOCTH; PHIXJICHHE Pa3OOPHOro KaMEHHCTOrO
IpyHTa B Kaphepe; OynbI03HpoBaHHe pasphIXJICHHOTO KAMEHHCTOIO I'PyHTa B Kaphbepe.
Pacuerom nonyuens crenyromue pesynsrarsl: 4400, 3800 u 2800 MoTogacoB cooTBeT-
CTBEHHO JI0 3apOX/IEHMS YCTANIOCTHRIXK TpeniyH. ConocTaBleHUe IPAUBENEHHBIX PAacyeT-
HBIX Pe3ysIbTaToB ¢ JAHHBIMK O HapaloTKe Ha OTKA3 B YCAOBHUAX MAcCOBOM SKCIiTyaTa-
LM [IO3BOJIAET OTMETHTH HX YAOBIETBOPHTEIFHOE COBIAICHHE.

GOpTOBBIX QPHUKITMOHOB IIPU Haese
Ha OIHOYHYIO HEPOBHOCTh
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Ha ocroBe anaimsa nony4eHHRIX pe3yabTaToB Gbul 060CHOBaH PSIA KOHCTPYK-
TOPCKO-TEXHOJOIMYECKUX PellleHUH, HanlpaBleHHBIX Ha oBHIeHue pecypca Kb®, a
HMEHHO!

1) myTem yBeJMYeHHA 3a30pa B 30He KOHTaKTa GanaHCHpPHOM Galkut 3a cyerT:

— YMEHBUICHUS BRICOTH! YIIOPOR;

— CMelleHus OcH GaaHCHPHOH 6alKy i H3MEHEHUs KOHCTPYKIIMH KOPOOKH;

— m3MeHeHHT GOPMEI GaTaHCHPHON GalIKH;

2) myTeM ycureH s KOHCTPYKIHH 37IEMEHTOB HECYILCH CHCTeMbI TPAKTOPa 33 CHET:

— TOBBILIEHHS KECTKOCTH IOHKEPOHOB U KOPOOKH OanaHcHpHOH Gaky;

-~ IOBBIIEHUS )KECTKOCTH KPhILIEK OKOH A7 JOCTYyMa K GOPTOBBIM QPUHKLHOHAM;

~ BBEJEHHS JOTIOJHUTECNBHBIX CBA3eH MKy JTOMXEPOHAMY;

~ TIOBBIICHMS TONIIIHE] THCTOB KOPITyca OOPTOBBIX HPUKINOHOB,

3) myTeM HOBBILICHAS YCTANOCTHOH NPOMHOCTH BEPXHEro JIMCTa 3a CUeT:

~ CHHJKCHHS KOHLEHTpallWl HaNpsXeHul BCISNCTBHE pallMOHANLHOIO BhIbopa
MecTa pasMeIeHus pe3bOOBIX OTBEPCTHH A KPeIIIeHHUs KPHIIeK;

— HCKIIFOYECHUS Pe3pOOREIX OTREPCTHH ¢ 3aMeHOH criocofa KpenyieHns KPhIIUEK;

4) myTeM COBEPINECHCTBOBAHMS TEXHOTIOIUUECKO-

ro mponecca CBapKH paMbl TPakToOpa ¢ LENbI0 CHH- G, . MIla
JKEHHs YPOBHSA CBAPOUHBIX HATIPKEHMUIT. 250 7

C nensio nposepxy 3QPEKTUBHOCTH OHOTO U3 4y, 25 MM L |
NPEATIONKERUH, TIPHEMIIEMOTO Ul OHEPATHUBHOTO BHE- P
JPeHrs Ha CepuiiHO BoiyckaeMoM Ttpaktope BIOM 50 -
GBI NPOBEACHBI CpaBHMTEIIbHELE HCTIbITanus. KoHet- 100 * ,,"’50 it
PYKTOPCKOE DELICHHE CRA3AHO C YBENHICHEM 3230pa B e e ||
30H€ KOHTaKTa bayiancupHol Gaikd 3a c4eT yMeHbIlle-

50
HUS BBICOTBI YIIOPOB; Ha PUC. 9 IPUBEICHE! 3aBUCHMO- 60 80 100 120 M 180

CTH MaKCHMAJIBHBIX HAIPSOKCHHH OT BBICOTHI OJMHOY- g — 6e3 rpobos NMoABECKY;
HBIX HEpPOBHOCTeH Mg MCXORHOTO (3a30p 25MM) M @ — CIpo0oeM HOIBECKH
ombiTHOro (3a30p 50 mMuM) BapuanToB. W3 amanmsa pe-
3yJIETATOB CAELYET, YTO He TpeOyHolilee CePhE3HEIX U3~
MEHCHHI MEPONPHATHE CYILECTBEHHO YMEHBIAeT Be-
POSTHOCTH NMPOOOER OABECKU 1, KAK CIEACTBYE, CHI-
HAeT ypOBEHb MAaKCHMATHHAIX HalpPHKEHHEM B 30HAX
3apOKICHUA YCTAIOCTHEIX TIOBPEKACHHIN.

Puc. 9. 3aBECHMOCTH YPOBHS
MaxKcUMaJbHbIX HANIPpEKeHHH
B OTIaCHBIX 30HAX BEPXHEro
JUCTa OT BBICOTHI OAUHOYHBIX
HEPOBHOCTEH

B 3akimoueHne 0TMETHM, YTO NONyHEHHBIE B JAHHO IMaBe Pe3yIbTaThl [I03BOMA-
0T KOMINIEKCHO BBIIOTHHUTE MPOBEPKY aeKBaTHOCTH HpemIoxkenHoro nogxona. Ha puc.
10 npuBedeHB! OCIMILIOTPAMMBI M3MEHEHHs HANpsDKeHHH B OJHOH M3 ONACHBIX 30H
sepxnero aucta Kb®, nomywennsle MyTeM HEHOCPEACTBEHHOIO TEH30METPHpOBanus (@)
¥ pacueToM (6), BRIFOUIOLIero NocneJoBaTesNbHOS MOCIHPOBAHHE JMHAMIKH TPaKTOpa
¥ KOHEYHO-DJIEMEHTHOTO MOZEIMpPOBAHUS HAIPHKEHHO-Ie(POPMUPOBAHHOIO COCTOAHHS
BepxHero fucta, ColocTaBnenue IPEBEAEHHBIX OCIIUIOTPaMM YKa3bIBaeT Ha HX XOpo-
miee KaYeCTBEHHOE M KOJMUECTBEHHOE COBIIaJCHHE.
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Puc. 10. @parMeHTs! SKCTIEPUMEHTANIBHOH (@) H pacdeTHOH (6) OCLIIDIOrpaMM IPOLIECCOB
H3MEHEHHS HANPSHKEHUA B OTIACHOH 30HE BEPKHEO JUCTa B MOMEHT IP0o0ost OABECKH

OCHOBHBIE BHIBO/IbI

1. Ha ocHOBaHMH pe3yl-TATOB 3KCNEPUMEHTAIBHEIX HCCIEHOBAHHMI BBIABICHEI
XapaKTepUCTHKN CIydaifHBIX NPOIECCOB M3MEHEHHsS HATPY30K, MepeiaBaeMbiX Ha
KOpITyC TPAaKTOpa CO CTOPOHB! pabouux Opyauil M XomoBO# cHCTeMH Tpakropa. Il1o-
Ka3aHO, 9TO OCHOBHAS MOIIHOCTH CIIEKTPAIGHOM IIOTHOCTH IPOIeccoB py 6ynbao-
3UPOBAHHU M PBIXICHWH COCPEIOTOYEHA B HHU3KOYACTOTHOH 06jacTH B MHTEpBane
0...10 pan/c ¢ muxoM B HHTepBaie 1...4 paj/c, OTMeYEHHOE OOBICHAETCH BBICOKHM
VPOBHEM CTaTHYECcKO# COCTABIAOMIEH HArpy30K ¢ OfHON CTOPOHBI M UHKIHIHOCTBIO
POLECCOB BHIMONHEHNS 3eMIepoiiasx pabor.

2. DKCTIEpUMEHTATBHbIE HCCIEIOBAHUS BbIIBHIH NPHHIHITHATBHEIE OCOOEHHOCTH
paboTh GYIb03EPHO-PHIUIMTENBHOIO arperara, ONpeIessTIONIAX BRICOKHMI YPOBEHb M
[UKITHYECKU XapakTep HAaNpsHKEHHOCTH AeTanel HecymieH cuctembr K ux gucIy oT-
HOCHTCS:

— addexT BoITIYGNEHUS OTBaja, CBS3aHHB ¢ HEOOXOIUMOCTEBIO CHUIKEHMSA
YPOBHS 3KCTPEMANBHOTO OYKCOBaHWS NPHU JNOCTHXEHHH IIpefelbHBIX HAarpy3oK BO
BpeMa Gyabp103UpOBaHNL;

— addexr mpobos MOABECKM NEPHOIWUECKH BOHMKAIOMIMM TPH ABWKCHUH
TPaKTOpa B yCIOBHAX Iepeesla OJUHOYHBIX HEPOBHOCTel (Hanmpmmep, ABHXEHYE B
KaMEHHOM Kaphepe 1 TIPM OTKATaX C ITOBBIMIEHHBIME cKopocTaMHM). IlokaszaHo, 4o
siBjieHUe 1po6os 08yCIoBIeHO 0COGEHHOCTHIO IOMYKEeCTKOMN HOBECKH, XapaKTepHOH
IUISI KOHCTPYKIIMM TIPOMBIIUIEHHBIX TPaKTOPOB.

Veranosneso, 9to 3¢dexTs BHriyOneHns oTBata ¥ npoGos MoABECKH M0 YPOB-
HIO BO3HUKAIONIMX HANPKEHUH ¥ 9acToTe MX ACHCTBHA SBIAIOTCA OCHOBHOW NMpHYH-
HO# YCTANOCTHREIX TIOBPEXAEHHUIH THKEN0 HATPYKEHHBIX JIEMEHTOB HECYIIEH CHCTEMBI
TIPOMBIILIEHHOTO TpakTopa. Tak B GONBIIMHCTBE CJIYY4€B YPOBEHR MAKCHMANBHbIX
AMIUIMTYJ] HaHpSOKEHHH B TKEBIX YCIAOBHAX IKCTUTyaTaluH B 1,3...2 paza npespliila-
€T Ipe/ies BBIHOCITMBOCTH MaTepHaoB, a YACHO HKIIOB HAaIPyXeHHs cocTaBiser 1...3
MUTH. [MKJIOB 32 BpeMs HapabOTKY rapanTHHHOrO CPOKA.

B cBS3H ¢ 3TAM [IPH MOJETHPOBAHMH IPOLIECCOB HKCILTYaTallMil TPaKTopa Heob-
XOJMMO Y4eCTh OCOOEHHOCTH TEXHONOTMYECKHX IIPOIECCOB 3eMIEpOHHBIX pabort,
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CYIIECTBEHHYIO HEIHHEHHOCTh CHCTEMBI MOAPECCOPUBAHUS TIPOMBIIHICHHOIO TPaK-
TOpa U Hanu4vie ABYX CIyJalHBIX BXOIHBIX BO3ASHCTBHH — CHJIOBOTO CO CTOPOHBI
pabotero oprana M KHHEMaTHIECKOTO CO CTOPOHBI XOA0BOH 9acTH.

3. HpennoxeHa MaTemaryyeckas MOJEIb, OIMCHIBAIONIAS MPONECC IKCIUIyaTa-
LMY NPOMBIIIIEHHOTO TPaKTOpa B BUJE CBA3aHHOH CyINeCTBEHHO HelHHEHHOH cHc-
TeMbl [PH MHOTONapaMeTPUIECKOM CIIyYaiiHOM HarpyKeHHH.

4. TIpenoskeHsl MeTOJMYECKMEe DPEKOMEHNAlHMH II0 pealn3allni IIOAX0Ha, a
KMEHHO:

— npeo6GpazoBaHue (GyHKIUH H3MeHeHHs ODOOGIICHHBIX KOOPIMHAT, [OJYy4eH-
HBIX B PE3YJBTATE MOJECIUPOBAHMS AMHAMHKY IIPOHECCa IKCILUTYyaTallud, B QYHKIHH
H3MEHEHHS BO BPEMEHH Harpy3oK Ha MCClie{yeMbIe AIEMEHTHl HeCyHiell CHCTeMBI;

— Ha OCHOBE KOHEYHO-3JIEMEHTHOIO MOJIEIIMPOBAHHS BBIIIONHEH pacyeT IToJeH Harps-
EHHO-TSHOPMUPOBAHHONO COCTOSHMS ¥ HOJyJYEHRI PEATH3aLMM TIPOLISCCOB M3MEHEHHA BO
BpEeMEHH HaIPsHKEHHH B NOTEHITHATEHO OHACHBIX 30HAX HCC/IEyeMBIX KOHCTPYKIMH,

— pacyeTHas OLEHKa pecypca peTanei, oToOpaxaroimias clydaiHbli XapaxkTep
HarpyX€HHs U paccesHue YCTAIOCTHBIX CBOHCTB MaTepHATIOB.

Corocrapnenyie pe3yNbTaToOB PACUETHBIX W IKCIEPUMEHTAIBHBIX HCCIICHOBAHHI
HOATBEPMNO aACKBATHOCT U 3 ()EKTHBHOCTH IPUMEHEHHA [TPEII0KEHHOTO IOAXO0/1A.

5. PaspaboranHass MaTeMaTHiecKas MOJE/s MO3BOMIAIE BRIABUTE M 00OCHOBATE
OCHOBHYIO BEPCHIO 0 MEXaHHU3ME YCTaJIOCTHOTO pa3pylieHHs BEpXHEro JUCTa Kopiy-
ca 6opToBEIX (puxnuoHOB 6asoBoro tpakropa T10M, a mocremyrouiee IpOBEeACHHAE
HONUTCHHBIX ¥ TTOJICBEIX UCHBITAHUI HOXTBEPAMUIO 3TY BEPCHIO, CBA3ABHYIO ¢ HanuU-
YHeM CHJIOBBIX KOHTAKTOB OajlaHCHPHOH Galku ¢ JIOHXKEepPOHaMH B IIOJIYKECTKOH
I10/IBECKE TPAKTOPA.

6. Ilpetoxker psii KOHCTPYKTOPCKO-TEXHOJNOTHUECKHX PELUeHuH, HanpapieH-
HBIX Ha NOBBIICHUE pecypca Kopilyca GOPTOBEIX (PUKLMOHOB, B YACTHOCTH, MEpPO-
TIpUATHA N0 U3MEHEHHIO KMHEMATHYECKHX NapaMeTpoB CHCTeMB! IIOPEeCCOPUBAHHS U
KOHCTPYKIIHHU pAZia JNEMEHTOB HECYIIeH CHCTEMEL, 8 TakXe 10 MOBBIIIEHUIO Xapak-
TEPHCTHK BRIHOCTUBOCTH BEPXHETo JICTa Kopiyca 60pToBeiX ¢pHKLUHOHOB. OfHO U3
MEpPOTIPHATHH, NpUeMieMoe AJsi ONepaTHBHOIO BHEAPEHHS HA CEPHHUHO BRINyCKae-
MOM TPaKTOpe, 3aKII0YacTCs B YBENWYSHHH 3a30pa B 30He KOHTAKTa OalaHCHPHOH
Ganku ¢ 25 1o 50 MM 3a cueT YMeHBIIEHHS BbICOTHI YIIopoB. CpaBHUTENbHAS OLEHKA
YCTalOCTHOH JONTOBEYHOCTH OKa3a/ia, YTO BHEAPCHHE Ha3BaHOTO MEPOIIPHSTHUS M0~
3BOJWT MOBBICUTH Pecypc KOpHyca OOpTOBBIX (PUKIHOHOB CEpUIHOIO Tpakropa B
2...3 pasa. B HacrosIee BpeMs IPEIUIOKCHUE IIPUHATO K BHEJPEHHIO.

7. Hanpueiimiee pa3putue paboT [0 CO3MAHMIO OTPACiIeBbIX HOPMATHBHBIX Ma-
TepHanoB, PEeKOMEH/IyeMbIX I'OJIOBHBEIM OPTaHM3al#iM JOPOXKHO-CTPOUTEIBHOIO Ma-
I¥HOCTPOSHUA NI NPUMEHEHUS Ha 3Tanax NPOSKTUPOBaHMA M UCHLITAHHUA ONBIT-
HBIX 00pa3IoB, [enecoo0pa3Ho BECTH B CIEAYIOIIHX HalIPABIICHIAX:

— pa3paboTka MaTeMaTH4yecKOH MOJENH, JOCTATOYHO IIOJIHO OXBATBIBAIOLIMX
pa3rooOpasne arperaTos, Co3aBaeMbIX Ha 6ase NPOMBIIIICHHBIX TPAKTOPOB;

— ¢bop u 06o01IeHHe HHYOPMALIHH C LENBI0 CO3aHus OaHKa NaHHBIX O THUIIHY-
HBIX YCJIOBHSIX SKCILTyaTal({H [IPOMBIIUIEHHBIX TPaKTOPOB.
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