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OuiHKa KeposaHOCTI pyXy M3WUHHO-TPAKTOPHUX
arperaris

Po3rnsiHyTo 0COGMBOCTI METOANKN OLIHIOBAHHSI KEPOBAHOCTI PYXY MaLLMHHO-TPAKTOPHUX arperaris. lMokaszaxo
niepesary i npakTUaHy 3PY4HICTb BUKOPUCTaHHS aMIITYAHNX | (pa30BUX YACTOTHUX XapaKTEPUCTUK Y TEOPETUHHOMY
aHanisi uboro npouecy. 5K «pakTU4HUA» KPUTEPIl OLHIOBaHHSI KEPOBaHOCTI pyxy MTA 3anpornoHoBaHO B3aEMHY
KopensiliiHy ByHKUI, Ska Binobpaxae TICHOTY KOPensLifiHOro 383Ky MiX KepyBaslbHUM BIIMBOM (BXOAOM) i Buxo-
AOM AVHAMIYHOI CUCTEMI CIIAKYBaHHS.

KniouoBi cs108a: MaLIMHHO-TPAKTOPHMIA arperar, AnHamiyHa CUCTEMa, KePYBasbHUIA BIINB, KEPOBAHICTb, aMmJii-
TyaHa i $pa3oBa YaCTOTHI XapakTePUCTUKW, B3AEMHa KOPeNsiLinHa (pyHKLS.

© Hanwkto

e TN QT QTR AT




image2.jpeg
CyTe npoGnemu. FxicHe BuKo-
HaHHA MALNHHO-TPAKTOPHUM
arperatoMm Ti€l 4M iHWOT TEeXHOMOo-
riyHoi onepauji Hemoxnuse 6Ge3
33710BiINLHOI CTIMKOCTi i kepoBaHoO-
CTi M0Oro pyxy y rOpPU3OHTanbHi
nnowmHi. Y peansbHii cutyauii Mix
UMMM 1BOMA, 110 CYTi CBOIN Pi3HUMKU
AMHAMIYHAMK Npouecamu, icHye
neBHNii B3aEMO3B’a30K. Tak, kepo-
Bauuii MTA €, 9K npaBwno, CTili-
xuM. BogHouac, crilikuii arperat
MOXE He 3aBXAU MaTu 3a/10BifIbHY
(a iHogj i 6yAb-siky) KEepOBaHICTb
pyxy. Y 38’83KY 3 UMM A5t O6r'pyH-
TyBaHHsi 1OTO CXEMM Ta KOHCTPYK-
UWIAHO-TEXHOJOTYHNX NapameTpiB
ZlyXe BaX/NBO 3HATX BNAMB OCTaH-
HiX Ha 061/Ba NPOLIECH OKPEMO.

Po3B’s3aHHs L€l 3apayi MOX-
7MBE LLNSXOM BUKOPUCTAHHS METO-
Ay cynepnoaui, SKnii NpasomipHO
3acTOCOBYBATU Y [OCHIOXKEHHI
AIHIAHUX MaTeMaTU4HUX Mopenein
MTA. MeToavika Takoro niaxoay Woao aHasisy Ta OLiHIo-
BaHHS CTIKOCTi PYXY MalLMHHO-TPAKTOPHUX arperaris
BOCUTL PYHTOBHO BUKazeHa y po6ori [1].

Cnia nigkpecnnTy, WO NOPIBHSHO 3i CTIMKICTIO NpoLie-
Cy KepoBaHOCTi PyXy MalMHHO-TPAKTOPHOTO arperary
[AOCAIAHVIKU NPUAINSAAN | HUKI NPUAINSIOTL 3HAYHO MEHLLEe
yBaru. He BuTpaqaloum 3yCunib Ha 3'SICYBAHHS MPUYUH
UBOrO SIBULLA, 3aYBAXMMO, LLO e BiAYYBAETLCA HABITh HA
MOHATIMHOMY PiBHI. FKLWO «CTilkicTb» pyxy MTA, sik noka-
3aHo B [1-3], MA€E LINKOM YiTKi BU3HAYEHHS, TO NOHATTS
«KePOBAHICTb» — Hi.

Ha aymky nepeBaxHoi 6inbLIOCTi fOCIAHWKIB KepoBa-
HICTb PyXy arperara - Le /ioro BnacTusicTe nepexoantn
i3 CTaNI0ro HanPsMKy NepemiLLieHHs y ToM, sKuii 3agaHunil
Ai€to KepyBaHHS.

| TYT BUHMKAE NWTaHHSA, a AK MOPIBHATK MiX coBolo
KepoBaHiCTb ABOX MTA, BUXOASUM i3 TAKOrO BU3HAYEHHNA?
Binblle TOro, WO O3HA4Yae BUPA3 «CTaNWit HaNPSMOK
nepemileHHs»? OcCo6MBO TOA|, KOAM PYX TOTO YM IHLLIOTO
MTA ynpogoBX MEBHOro 4acy, sik niAKpecnosanocs
BuLLLE, MOXe GyTU CTanuM, ane HeKepoBaHUM.

HagiTb konM ckasatu npocTile, WO KepoBaHICTb
MaLLIMHHO-TPAKTOPHOIO arperata — ue Joro 3AaTHICTb
BiATBOPIOBATM  KEPYBaNbHMI Br/MB, TO 6€3 MeToaMKn
KiIbKICHOO OLHIOBAHHS LIE BUBHAYEHHS TEX 3aUILINTLCS
Masi03pO3yMINIUM | HEKOHKDETHIM.

Sk 6a4MMO, aNropUTM OLIHIOBAHHA KEPOBAHOCTI PyXy
Byab-KOI AMHAMIYHOT CUCTEMU Mae BKJIOYATU Ti YW iHLi
KiNbKICHI MNOKa3HWKW. Y Wi CTaTTi NPONOHYETLCA OAUH i3
Takux BapiaHTiB BUPILUEHHS 03Ha4YeHol npobnemu.

OcHoBHa yacTuHa. [1ns npuknaay posrnsgHeMO Taky
OVHAMIYHY CUCTEMY $K KOMGIHOBaHUN >KHUBAPHO-
nywwnbHui MTA y cknagi OpHO-NpocanHoro Tpaktopa
GPOHTaNLHOI BANKOBOI XHWBAPKU i AUCKOBOI GOPOHW.
Mpuyomy, B ofHOMY i3 BapiaHTiB arperara TpakTop
HanalTOBaHWi Ha PeBEPCUBHWIA (puc. 1a), ay apyromy —
Ha npsimuii (puc. 16) xia.

Mig yac nocTynansHoro pyxy MTA ai wewnakicTio V, y
rOPU30HTaLHIN NnowwmHi XOY Ha HLOro AiloTb Taki cun:

Puc. 1 - EXBIBaneHTHi CXeMit XHUBapHO-NyLMnLHOro MTA y pesepcuaHomy (a) |
npsmomy (6) HanawTyeansi TpakTopa

nospoexHs (R,) i nonepeuna (R) cknanosi Tarosoro
0nopy Ba/IKOBOI XHUBaPKK; pyLwiiiHa cuna Tarosoro (F) i
cuna ornopy. KoueHHs seaeHoro (P) mocTa TpakTopa;
6okosi cunu P, i P,, siki 0GYMOBAIOIOTb KyTU BiABEAEHHS 3,
i3, LUMH BIANOBIAHWX MOCTiB €HepreTMYHoro 3acoby; cuna
TArOBOro OMopy AMCKOBOI GOPOHU F'K., (puc. 1a) abo ii
cknaposi P_ i P, (puc. 16).

MeToavka po3poBNEHHs MaTeMaTU4HOI MOZENi Lmx
arperartis JOCUTbL PPYHTOBHO BUKnaaeHa y po6oTtax [4, 5].
Y pvdepeHuianbhiii dopmi 3anucy BoHa (Mopenb) €
TaKkow:

A Ksy + ApXsy +Ass @+ Ay @ +
+Ags B =fi1-a+fiy;

Ag-§ + App@ + Agz - @ + Agy - X +

+ A5 B=foatfy;
A31‘E+A32'B+A'33'B+A34'ii)+ (1)
+Ass @ + AggXgy =135,

KOBQILIEHTA A, = Ay, Ay, = Ay Ay Ay i T o
AKi BXOAATb A0 CUCTEMU PiBHSIHL (1), € DYHKLISIMU KOH-
CTPYKUINHO-TEXHONOrYHUX MapameTpis KOMBIHOBaHOrO
arperarta. [lns noaanbLUOro aHaniay y Wil cTaTTi BOHW He
noTpiGHi, a TOMY iX PO3LUMdPYBaHHS HE NOJAETLCS.

MiAKPecnMMO, Wo AOCNIAKEHHS KepPOBaHOCTI pyxy
[ANHAMIYHOT CUCTEMM MOX/IMBE NULLIE 33 YMOBY HasBHOCTI
KepyBasibHOrO BNAMBY. Y [aHOMy BUMAAKY TakuM € KyT
MOBOPOTY MEPeaHix KOMC eHepreTMyHoro 3acoby — a.
BuxinHuMu napametpamu guHamidHoi cuctemu (1) €
KOOP/AMHATA NOMEPEYHOro 3MILLIEHHS LLIEHTPY Mac arpera-
Ta Xg,, KYPCOBWI KyT TPAKTOPA @ | KYT MNOBOPOTY ANCKOBOT
BOPOHN Y FOPMBOHTaNbHI NowwmHi B(puc. 1a).

3a cy4acHOro piBHsi NPOrpamHoOro 3abeaneyeHHs kna-
CIYHE PILLIGHHSI CUCTEMN DIBHSIHB (1) HE CTBOPIOE 3HAYHNX
TPyAHOWB, ane i He Hapae ocobnueux nepesar. Mo-
nepue, AOCNIAHUK NOBUHEH 3afaTi 3aKOH 3MiHM Kepy-
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BanbHOrO BRAMBY (Y LIbOMY BUNaaky — kyTa a). Peansha
loro npupoaa Ha NpakTUUi NPORBNRETLCH Y BUrNSAl
BMNaaKoBoro npouecy. LLIMPoko 3acTocosysaHe npen-
CT@BNEHHS KEPYBAJIbHOIO BIAMBY 3aNeXHICTIO TUNY
A (ot +¢) (ne A, o, ¢ - amnniTyaa, YacToTa i pasa ke-
PYyBasIbHOTO BNAMBY, @ t — Yac) y AIRCHOCT iye Masio Bia-
nosifae icTuHi.

Mo-apyre, HaBiTb OTPUMABLLK PiLLEHHS Yy BUrNSA pea-
nisauiin BUXIAHUX NapameTpiB OVHAMIYHOI CMCTEMU AK
YHKUi Yacy, BUHWUKAE MATAHHS: 33 SIKUM KpUTEpIieEM ix
cnip (41 MOXHa) NopiBHIOBaTM Mix coBoI0?. | AKIWO Lei
anropuT™ BIiACYTHIN, TO aHanis BNAMBY napameTpis i
pexumMy po6ot MTA Ha KepOBaHICTb Oro pyxy 3MiACHN-
T! OCUTb MPOGAEMATUYHO (& TO | HEMOX/INBO).

OpHVM i3 BapiaHTiB PO3B'A3aHHs Takoi 3aaadi € 3acTo-
CyBaHHSi METOA{B TEOPii ABTOMATUYHOrO PerynioBaHHs
[AVHAMINHUX CUCTEM CridyBaHHs. [N8 ubOro mMatemaTny-
Hy mogens pyxy MTA cnin npeacTasuTv 8 OnepaTtopHii
hopmi. Y poarsisayBaHoOMy Hamu NpUKnaai BOHa € Takoo:

Ki1-Xsd(p) + Kizo(p) + KisB(p) =
=Fir-a(p) + FizRa(p);

Ko Xsi(p) + Koz 9(p) + Kas-B(p) =
=Fy-0(p) + Fa2-f22(p);

Ka-Xsu(p) + Ka2@(p) + KazB(p) = Faz,

ne p = d/dt — onepatop andepeHLioBaHHs.
Koediuient K., ~ K, Ky, = Ky, Koy = Ky Fyys Fi Py Fo
F,, i F, € dyHkuiamu koediuieHTiB A, = A A, — Ay A~

ag Ty Fras Foo | 5 CUCTEMM (1). [N nOAGNBLUNX MIDKYBAHL
IXHi KOHKPETHI 3HAYEHHS HaM He NOTPIBHI.

Ha ocHoBI crcTemu piBHsiHb (2) CknagaeThea nepeaar-
Ha dyHKuig BignpauosadHs MTA sk auHamivHa cuctema
KEPYBASILHOro BAMBY. Y LLOMY BUNAAKY, 9K Ye niakpe-
CIIOBASIOCS BULLE, HUM € KYT MOBOPOTY KEPOBaHMX KOMIC
TpakTopa a. 3a BUXiAHWi NapameTp NPUiMeMo KypcoBuii
KYT TPaKTopa ¢. 3 METOANKOIO CKNIANAHHS BUKOPUCTOBY-
BaHOI HaMU | HWMX nepepaTHuX QyHKUi yuTay AoCUTL
MPEAMETHO MOXe MO3HanoMUTUCs y poboTax [2, 4].

Lnsi po3risayBaHOro Hamu npuknagy nepeaatHa
dyHkuis W(p), sika Binobpaxae NpoLec KonvBaHHs Kypco-
BOrO KyTa TPakTOpa ¢ NPy 3MiHi BXiAHOr0 BNAMBY — KyTa o,
€ TaKol:

(2)

Ha 8igomo [2, 3], wo ineansHa A4X BIATBOPEHHS AnHaMiu-
HOIO CUCTEMOIO CRIAKYBaHHS KEPIBHOTO BINMBY B PoGo40-
My Aiana3oHi 4aCTOT YI0r0 KONVBaHb NOBUHHA AOPIBHIOBA-
TV oanHMLi, a DYX — Hymio:

AUX = 1;

DUX =0.

LlinkoM 3po3yMmino, wWo B peanbHuX ymoBax ifeanbHi
YaCTOTHI XapakTEPUCTUKU 3a3BuU4ai HeAOCsXKHI. To6TOo,
airicHi AYX i @YX pocninxysaHoi AMHaMIYHOI cucTemm
MOXyTb He Bignosinatv sumoram (3). MpoTe, B npoueci
MaTemaruyHoro MOAEMIOBaHHS i CXeMy Ta KOHCTPYKLIi-
HO-TEXHOMONIYHI NapaMeTpu MoxHa nigibpary Takumu,
AKi 3a6eaneyats Hakpaly HaGNMXEHICTb AiRCHUX Bkasa-
HIUX YACTOTHUX XapaKTePUCTUK AQ iAeanbHMX.

Bpaxosytoun BULLEBUKAAaeHe, cuctema (3) — ue Toi
BEKTOP, Y HANPSAMKY SIKOTO CAli PyXaTues nif 4ac npose-
[iHHS MATEMATUYHOTO MOAENIOBAHHS. | FONOBHE Te, WO
3HaHHS$ 3aKOHY 3MiHU KEPYBaBJILHOIO BIMBY NPY LILOMY
He noTpibHe. €anHOIO | foOCTaTHLO iHdpopMauiel e
poGoYMiA Aiana3oH YacToT MOro KONMBaHb.

PO3IMISIHEMO KOHKPETHUI NPUKNa/ MPOBEAEHHS aHari-
3y KEPOBAHOCTI PyXy BULLIEBKA3aHOro koMBiHOBaHOro MTA
3 BUKOPWUCTAHHAM aMrUITYIHUX | $a3oBMX 4ACTOTHUX
XapakTepuUCTUK. PO3paxyHKamu BCTAHOBAEHO, LWLO Mia Yac
HanaLTyBaHHs TPAKTOPa Ha NPSMWIA Xia, Y cknaai XXHuBap-
HO-IYLUMALHOTO arperata KepisHWi BNAMB BiANPaLLO-
BYETLCA HUM Kpawe. [lilicHa AHX npuy Lsomy (Kpusa 2, puc.
2a) poaraloBaHa 3Ha4yHO Gank4e A0 iaeansHoi xapakTe-
puCTUKKM (kpuBa 3), HiX aMniTyAHO-4aCcTOTHa XapakTepu-
cTuKa, sika penpeseHTYe koedileHT MiaCUNeHHs Kepy-
BaNbLHOrO BMAMBY (KYT ) arperatoMm 3 pPesepCUMBHUM
HanawTyBaHHaM TpakTopa (kpusa 1). Yucnose 3HaueHHs
UBOro KoedillieHTa 3anexuTb Bif, 4aCTOTU KONMBAHb Kepy-
BaSILHOrO BrAMBY | MOXE ByTh fierko euaraueHe i3 A4X.

MTA 32 peBepCUBHOIO CXEMOIO 3HAYHO Mi3Hille Biary-
KYETbCSi Ha BXiIHUI KOPUCHWIA CUrHas. 3 4acTOTOI KOSM-
BaHb OCTaHHLOTO, BAM3bKOIO A0 HyNs, $Has3osBuit 3cyB
(To6T0 ®YX) craHoBuTb 180° (kpuBa 1, puc. 26).
NpakTU4HO Lie 03Hauae, WO TPaKTOp MOBHICTIO pearye Ha
KepyBasnbHWiA BNMB TiNbky Yyepes 3 ¢. Pyxalounce 3i Wweua-
KicTio xo4a 6 2 M/C, BiH 3a Lieit Yac 3a HeGaXaHOK TPAEKTO-
PIEI0 BCTUTHE NPOWTY 3HAHHWIA LUASIX, KNI JOPIBHIOE 6 M.

Hatomictb, komGiHoBaHuii MTA 3 HanawTyBaHHSM

@)

Kip Fii Ky ey oo e
pakTopa Ha MpAMWi Xif WBMAWE pearye Ha BXigHuit
Kz1 Fiz Ky
K31 0 Kj 1 o
Wi = ~ T = 3
(p) Ku Kz Ki AT N o 1 2 3 4 s
3 N . rpaa,
Ky Ky Ky o Gl 2
2
K31 Ky K \5 50
o8 N \ 2
Ha ocHoBi po3po6neHoi nepesaTHoOI \\ -100
@yHKUIT 32 3aranbHOBIAOMUM anropuT- 04 140
Mom [6] pO3paxoBylOTbCA amnniTyaHi
(AYX) i pasosi (PYX) yacToTHI xapakTe- 0,2 I
PUCTVK BIANPALIIOBAHHS AMHAMIYHOKO |
CUCTEMOIO  KepyBaibHOTO  BMAMBY. o L
Mepwa i3 UMX xapaKTepucTuK penpe- 0 1 2 3 4 5
3EHTYE piBeHb NIAGUIEHHS AVHAMIYHOK a.ct

CHCTEMOIO aMNAITYaM BXIHOIO CUrHany,
a apyra — Benu4MHy 3anisHeHHs i peak-
Uil Ha KepiBHWIA BNAMB.

13 TeOpii aBTOMaTUYHOrO PeryiosaH-

a)

6)

Puc. 2 ~ Amnnityaui (a) Ta ba3osi (6) 4aCTOTHI XaPaKTEPUCTUKM BIANPALIOBAHHS
arperaTom KepyBanLHOro BNAMBY Mifl 4aC HANALITYBaHHs TPAKTOPa HA PEBEPCUB-
Huii (1) Ta npsiMui (2) pyx: 3 — ineansui AUX | GUX
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KepyBaSlbHUI BMAMB, OCKiNbKK ioro ®YX (kpusa 2, puc.
26) poaTalioBaHa 6nwkye Ao ineansHoi (nivis 3).

I3 HaBepeHOro BulLEe Mpvknagy amniityno-hasoso-
4aCcTOTHOrO aHaniay 3 ypaxysaHHsIM BUMOT cuctemn (3)
BUNAMBAE OAHO3HAYHWA BUCHOBOK: KEPOBAHICTb PyXy
KHVBAPHO-NYLLMIBHOrO arperara i3 TPakTopoM, Hanali-
TOBaHUM Ha NpSMUii Xifl, € KPaLLolo, @ TOMY Taka cxema
komBiHosaHoro MTA mae nepesary.

BUKOPUCTOBYIOYNA Takuit MeTOf MaTeMaTuyHOro
MOJEnoBaHHsA, MOXHa 3MIiCHUTU 06GrpyHTOBaHWIi BUGIP
CXeMU Ta KOHCTPYKLIMHO-TEXHONOTIYHUX MapameTpis
Byab-AKoro iHWoro arperara. Mpu UbOMY B aHaniai kepo-
BaHOCTi IOrO PyXy KepyBasnbHUM BIIMBOM MOXe GyTu He
TiNbKW KyT MOBOPOTY KEPOBAHWUX KOMIC E€HEPreTUHHOro
3acoby, a i1 iHwWwnit napameTp. |HOAI AOCIAHVKI BUKOPU-
CTOBYIOTb BEINUMHY MOMEPEYHOro 3MILLIEHHS! KEPOBAHIX
pywiis TpakTopa [4]. BuxinHum napameTpom npu LsoMy
BMGMPalOTL NMonepeyHe 3MilLeHHs TpaekTopii 3anaHoi
KOHTPO/bOBAHOI TOUKM arperata.

BoaHouyac, skMM 61 SIKICHUM | JOCTOBIPHUM He Gyno
MaTemaTiiHe MOAENIOBAHHS, Y MiACYMKY 0ro pesynibtartv
noTpeByloTb NPakTUYHOI NePeBipkU. Y MONLOBMX YMOBaxX
BUK/IIOYHO KEPOBaHIiCTb Pyxy AocniaHoro MTA oujHnTi
[ocuTb NpoBnemaTuyHo. MPakTUYHO YCi BIAOMI HUHI KpW-
Tepii Ans uLOro ManonpuaaTHi. Y nepuy Yepry yepes Te,
WO B peasbHIX yMOBax eKcrnyaTauji arperaty kepysasb-
HWiA BNAMB (Hexait ue Gyae KyT NoBOPOTY KOMIC TpakTopa)
Moxe 6yt 0GYMOBREHWIt NPUHANMHI ABOMA PISHUMU
(x04a i NEBHUM YMHOM B3AEMO3B’A3aHUMM) 0GCTaBUHAMM.

Mepwa i3 HyX nonsirae y Tomy, WO BNAMB MeXaHizaTopa
Ha KepoBaHi koneca (4epesa KepMo, 3BIiCHO) € Oro peakui-
€10 Ha NonepeyHi 3MiLLEHHS TiEl TOYKW, TPAEKTOPIA SIKOT HUM
BiAC/IAKOBYETLCS. Heto, Hanpuknaz, Moxe GyTu chig Map-
kepa abo KpaitHLOro POGO4HOro opraHy arperata.
3a3Ha4MMO, LLIO PEaKLSi MALIMHHO-TPAKTOPHOTO arperata
Ha KepyBasbHUii BAIMB Y LIbOMY BUNAAKY XapakTepnaysa-
TVME KEPOBAHICTB 0T PyXy.

JApyra o6cTaBnHa 06yMOBREHa peakLielo MexaHizatopa
Ha BUNPABNEHHs Hanpsimky pyxy MTA, 3miHa sikoro BuKkiu-
KaHa ielo 36YPIOBaIbHOrO BrMBY. 3a3B14ail HUM € PO3BO-
POTHWIA MOMEHT 360Ky aCMETPUYHO NPUEAHAHOIT 10 TPaK-
TOpa MaLUWMHW/3HaPAAAs, BEPTUKANbHI KONMBAHHS Npodinio
arpodoHy, KOSIMBAHHA TArOBOrO OMOPY TEXHONOTiYHOT
4aCTUHM arperata Towo. Y usomy Bunanky notpeta nopaH-
HSI KEPYBAJILHOTO BM/IMBY MEXaHI3aTOPOM Ha KePMO TPAKTO-
pa 06ymoBneHa NPosIBOM MPOUECY CTilKocTi pyxy MTA.

| SIKILIO Tenep B 03HAYEHMX BULLE BapiaHTax pyHKLIO-
HyBaHHsi arperara 3 J0NOMOrOIO TOrO M iHLIOTO BUMIPIO-
8afbHOrO 0GNaHAHHA 3aPEeEcTpyBaTn kyT MOBOPOTY
KEpOBaHWUX KOMIC, TO $iK y OTpUMaHii peanisaujii LbOro
napameTpa BUAINTM Ty HYaCTUHY AaHux, ka Mos’asaHa
BUKJTIOYHO 3 KEPOBAHICTIO, @ fika — 3i CTIMKICTIO Moro pyxy?

Ha Haw nornap Haikpatue Ans UbOro nigxoawTb B3a-
EMHa KopensauiinHa @yHkuis, ska BigoGpaxae TiCHOTY
KOPEensAUIHOro 3B’A3Ky MiX KepyBasibHM BNIMBOM (BXO-
[OM) | BAXOAOM AMHAMIYHOI CUCTEMM CRiAKYBaHHS.

Y uinomy ust dyHKUist MOXe Binobpaxarucs y 4-x KBag-
paHTax. SFKIIO i MaKCUMYM 3HAaXOAMTLCS Y NEPLIOMY 4
[IPYroMy KBaJpaHTax, TO MiX CTATUCTUYHO BUMALKOBUMU
npouecamu X i Y iCHye NO3WTUBHUIA KOPEnsuiiHWiA
38’330K (puc. 3). To6TO, 36inbLIEHHS BENMNYMH (OpAVHAT)
OAHOrO i3 HUX OGYMOBNIOE BiAMNOBIAHE 36iNbLUEHHSA BENN-
4WH Apyroro.

02

02
04
08
<08

Puc. 3 — Baaemni Hopmosani kopensuiini GyHkuir (o )
NS NO3UTMEHO KOPENLOBAHNX BUNAAKOBUX NPOLECIB

Konu x makcumym dyHKLi pO3TaLLOBaHWI y TPETLOMY
abo yeTBepTOMY KBaapaHTax, TO KOPEnsauiitHniA 38’'A30K
MiX ABOMa NpoLecamu € Big’eMHUM?

TicHOTa KOPenAUIMHOro 3B'A3KY OLHIOETLCS BENYM-
HOIO MakCUMyMy B3aEMHOI KOPENSILIAHOI (yHKI 4um
BoHa Ginblua — TMM Lei 3B'A30K TiCHilWwiA. Tak i3 puc. 3,
Ans npuknagy, 6a4nmo, o MakcuMarbHa BenumHa B3a-
EMHOI kopenauiiiHoi dyHkuii 1 cTaHoBUTL 0,9, a dyHKui
2 - Tinbku 0,82. 3siacu BunauBae, wo GyHKuUis 1 penpe-
3eHTYE GiNbLL TICHWIN KOPENALLIAHMI 3B'S30K MiX NpoLeca-
MU XY, Hix dyHKuia 2.

MPOMIXOK Hacy Mix HyIbOBOIO NO3HAYKOO OCi abcumc
i MakCUManeHOK BENYMHOIO B3AEMHOI HOPMOBAHOT
kopensijiHoi yHKUi xapakTepu3ye ¢a3osuin 3cys (abo
Yac 3ani3HeHHs peakLii) Mix BUNaakoBrmu npouecamu X
i'Y. Ha puc. 3 ui 3cyBu nokasaHo nosHaukamu t, it,.

Binbwe Toro, 3Hak $asosoro 3cysy (MO3UTUBHUIA YK
Bi’EMHWIA) BKa3ye Ha Te, SKUi i3 ABOX AOCNILKYBAHUX
npouecis € BXOAOM, a SIKWii BUXOAOM. A came: SKLIO
$azosuit 3cyB NO3UTUBHMIA (t,, puc. 3), TO BXIOHUM € TOi
npouec, sKuil Takum i poarnsgascs. IHakwe, TO6GTO 3
Bifi’€MHOIO BE/IMYMHOIO LbOTO NoKasHuKa (t,, puc. 3) Bxia-
HUM MPOLIECOM € TOW, Siknii nepenbayaBcs BUXIAHUM.

Tak, y po3rnsimyBaHOMy Hamu BULLLE NPUKIAAT BXIAHUM
napamMeTpoM € KepyBasibHIiA BB — KYT NOBOPOTY KEPO-
BaHMX KOJIIC TPAKTOPA o, @ BUXIAHWM — Or0 KypCOBUIA KyT
¢. MpunycTiMO, Wo M1 pospaxysanu A8 UMx Npouecis
B3aEMHY KopensuiiHy dyHkujlo. Akuwio i dasosunii 3cys
MO3UTUBHWIA (K y KpMBOT 1, puc. 3, Hanpuknag, ), To BXig-
HUM NapameTpoM AVHAMIYHOI cucTemu €, sik i nepes-
Gauanocs, KyT «, a BUXIZHUM — KyT ¢. BenuuuHa ¢pasosoro
3CyBY BKasye Npu LbOMY yYac 3anisHeHHs peakulii MTA Ha
KepyBanbHUM BINB.

$IKWo X Pa3oBMin 3CYB B3AEMHOI HOPMOBAHOT KOpensi-
LifHOT DYHKLIT € Bifi' EMHUM (5K Y KpUBOI 2, pyc. 3), TO BXO-
[OM AVMHAMIYHOI CUCTEMU € KYPCOBWIA KYT TpakTopa ¢, a
BMXOAOM — KYT MOBOPOTY MOr0 KEPOBaHUX KOJiC . TO6TO,
3MiHa KepyBasbHOrO BNAMBY 0GYMOBfIEHa He noTpebye
BiACNIAKOBYBaHHs arperaToM TPaekTopii nonepeaHboro
npoxogy, a 3MiHOI0 KypCOBOrO KyTa TpakTopa g Bnam-
BOM TWX YU iHLLMX BOBHILLHIX YYHHWKIB — 30YpPEHb.

BucHOBKM. KepoBaHIiCTb pyxy MalMHHO-TPAKTOPHUX
arperarie y rOpu30HTanbHili NIOLLMHI MOXHA 3AjiiCHIOBa-
TV MWLWe 32 YMOBYW HASBHOCTI KEPYBANbHOTO CUTHaNy Ta
anroputMmy KinbkiCHOrO OLiHIOBAHHS Or0 BMAWMBY Ha
BUXiAHWIA NapameTp. :

OpHuM i3 HaBinbll edeKTVBHUX METOAIB CUHTe3y
CXEMMU | KOHCTPYKLINHO-TEXHONOTIYHMX NapameTpis MTA

EXRTEANRREX RO/ CIE I FAIE




image5.jpeg
npu UBOMY € 3aCTOCYBAaHHSi aMnAITYaHUX i $asoBux
4aCTOTHUX XapakTePUCTVK BIAMPALIOBAHHS AMHAMIYHOIO
CCTEMOIO BXIIHOrO KEPYBabHOrO BINBY.

3a NoKasHUK «MPaKTUHHOT> KEPOBAHOCTI PYXY MalUH-
HO-TPaAKTOPHOro arperata HanaoLineHile 6pat B3aem-
Hy KopensiLiiHy dyHKLlo, aka Bigo6paxae TiICHOTY kope-
NAUIAHOTO 3B’A3KY MiX BXIIHUM i BUXIOHUM cuUrHanamu
(napameTpamu) AHaMI4YHOI CUCTEMU CRiAKYBaHHS.
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AHHOTaUMs. PaccMOTPEHbI OCOBEHHOCTY METOAMKN
OLEHNBAHNS YIPABIIIEMOCTY ABUXEHVS MALIMHHO-TPaK-
TOPHBIX arperaros. loka3aHs! MPeUMyLLIECTBa U MPaKT1-
yeckasi 3(PEKTUBHOCT MPUMEHEHNSI aMIINTYAHBIX U
a30BbIX 4ACTOTHBIX XAPAKTEPUCTYK NIPY TEOPETUYECKOM
aHanuae aToro poLecca. B ka4yecTse «PakTU4ecKoro»
KpUTEpUsl OUEHNBaHNS yNpaBnsemMocTu asuxeHus MTA
PEAIOXEHO UCTONL30BATL B3aUMHYIO KOPPESILIMOH-
HYI0 YHKLMIO, OTOGPAXAIOLLYIO TECHOTY KOPPEsSILINOH-
HOJi CBSI3N MEeXZly Ynpas/isioLum BO3AeicTeneM (BXo-
0M) ¥ BbIXOBOM CNIEASLLEN INHAMUYECKON CUCTEMBI,

Summary. Evaluation methodology the peculiarities
of manageability traffic machine-and-tractor units.
Showing the advantages and practical effectiveness of
amplitude and phase frequency characteristics with the-
oretical analysis of this process. As a "practical” evalua-
tion criterion controllability of MTU movement suggested
that mutual correlation function, which displays the tight
correlation between the impact (entry) and output track-
ing of dynamic system.
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