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KNMHETOCTATHUKA U KBASUCTATHYECKOE
YIIPYT'OHAIIPA’KEHHOE COCTOSHUE
INPOCTPAHCTBEHHBIX TTAPAJUIEJIBHBIX MAHUITYJIATOPOB

Pemena npsavast 3a1a4a KHHEMATHKH JJ11 KOHKPETHBIX MPOCTPAHCTBEHHBIX MAPAJICIBHBIX MAHUIMYIATOPOB (ITTIM)
HTEPALMOHHBIM MeTOI0M JleHaBuTa-Xaprenoepra. Pa3paboTaHbl METOAMKHY U TTOXOIbI, ATTOPUTMHICCKHC M IIPOTPAMM-
HBIC OCHOBBI HCCIICOBAHIS KBA3HCTATHUCCKOTO HAIIPSKEHHO-AChopMupoBaHHOTO cocTostHms [ TTTM.

PoGotoTexnuka kak OBICTPOPA3BHUBAIOIIUECS
OTpacip MAITHHOCTPOCHMS CBsI3aHA C CO3AAHUEM H
MPUMEHECHUEM MaHHUITY ISIMHOHHBIX poboToB. TexHu-
YECKHU MPOrpecc MPUBOAUT K HEOOXOJUMOCTH HO-
BOTO ITOAX0/A B UX MPOSKTHPOBAaHNHU. B mocienHee
BpEMs CO3JaHbI POCTPAHCTBEHHBIE TAPAIICTIbHBIC
manurtystopst (I 1TTM) ¢ oaBHKHBIMU 1 HETIOABHK-
HBIMH maThopMaMu U 00pa30BaHHBIE 3AMKHYTHI-
MH KHHEMATHIECKUMH HETIIMH, KOTOPBIE BOCITPHHM-
MarT OO0JIbIIEC HATPY30K.

[IIIM cran uHTEpECcOBATHCA OONCe IIHPOKHI
KPYT HAYYHBIX, HHKCHEPHO-TCXHUYCCKUX pabOTHU-
koB u3 Kanazger, Anonun, CIIA, Ascrpun, Kutas,
Opanamuu u ap. [1, 2], 3aHEMAarOMIXCs HEMTOCPE-
CTBCHHOM pa3pabOTKON KOHCTPYKIMIA U UX SKCIUTya-
tanpei. B Kazaxcrane HaydHBIE TPYABI YIEHBIX IO
[II'IM ocHOBaHBI HA pe3yabTaTax B 0OJACTH MPO-
CTPAHCTBCHHBIX MEXaHU3MOB BhICOKHX Kj1accoB (MBK)
[3-6]. Ycnexu, ZOCTUTHYTBIC B 3TOH 001aCTH, TIPH-
BCITH K co3qaHnto HOBBIX Tumos [1TIM [7-8].

Bricokue TpeGoBaHH NMPH MPOCKTHPOBAHHH
[I'M mprBOAAT K HEOOXOAUMOCTH YIUTHIBATE YIIPY-
rOCTH 3BCHBbEB. B manHOM paboTe HA OCHOBE pa3pa-
OGOTaHHBIX MCTOAUK M QITOPUTMOB HCCICAOBAHHUS
KBa3UCTATHKH, YCTOWIHMBOCTH, AMHAMHAKH YIPYTHX
MBK [9-13] m3y4aercs kBasucraruka ynpyrux [ TTIM
MIpU JEHCTBUH BHEIIHHUX CHJI, a TAK)KE PEINacTCs
mpsiMast 3aa4a KHHEMaTUKHA KOHKpeTHBIX [TTIM.

IIpsmas 3agava xuaematuku [IIIM pemmaercs
pasTUYHBEIME MeTOJaMHu. B paccmaTtpuBaemoit pa-
00TC MpU aHATH3C UX KUHEMATHKH HCIIOIB3YETCH
uTepauuoHHbi Meto Jlenasuta—Xaptenbepra | 14—
16], KOTOpPEII MO3BOIAET OCYINECTBUTH UCUEPITHIBA-
FOLIUH aHan3 nepeMenicHnit 1r0oi Touku [TTTM.

Korpa xapakrepHsie OCH ABIDKEHHS TPEIBITY-
meHd u nocneayromei kuaeMarniaeckux nap MM

PacIoNOKEHbI MEXKIY COOOH NEPIICHANKYISAPHO, F'E0-
METPHIO U TMONOKEHHE TH000r0 3BCHA MOXKHO ION-
HOCTBIO OITUCATh YCTHIPbMS MapamMeTpaMu (Hampu-
Mep, MexaHu3M bpukapaa, puc. 1, a), a gua [1IIM ¢
MPOU3BONBHBIM PACTIONOXKCHHEM OCCH IBHUIKCHUS I1ap
— mecteio mapamerpamu ([IIIM, puc. 1, 6-r) [e-
HaBuTa-XapTeHOepra [14-16].

ITocrosuupie mapameTpsr Jlenasura-XaprteH-
Oepra Mo3BOJSIOT 3AIMUCATh A KAXKIOrO KOHTYPa
B OTACNBHOCTH CHMBOJIHMYECCKOC YPABHCHHE MEXa-
HusMa bpukapaa (puc. 1, a) ams 6 map, a [TTIM (puc.
1, 6-r) mast 9 KHHEMATHYICCKUX Tap.

JanumeM MaTPpUYHOE YPaBHEHHE MOPSIAKa

9e(n,~m) o onpeaeaeHmIo OMMOKU 6, HauanbHOM

OILICHKH I10 OTHOIICHHIO K TOYHOH BemmunHe 0, [15]:
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m — 9ncio 0OOOMEHHBIX KOOPAHWHAT, [ — KOHTYD;
A, — YHCIIO 3BEHBEB B KOHTYPE; A, — MaTpUIIBI Mpe-
oOpa30oBaHUsL.

Marpuuneiit oneparop Q, , mopsaka 4e4 B (2)
A BpamaTteabHON maphl umeeT Bua ¢, = —1,
0,5, = 1 [14]. OcTanbHble 5n€MEHTH 3TOH MaTpu-
Ibl paBHB HYmO. s cdeprueckoi mapel mepBbIi
OTepaTop UACHTHYCH BPAIIATEIBHOHN Hape, a 0CTab-
HBIC JBa OMNEpaTopa MPEeICTaBICHBI B padorax |3,
6].

Vsl noBopoTos BeaoMBIX 3BeHBEB [1TIM ompe-
JEISIOTCS TIPH PEATH3ALUH HTEPALHOHHOTO IIPOLIEC-
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Puc. 1. TIpoctpaHcTBeHHBIE MEXaHU3MBl M HapanielbHble MAHUIYIATOPBL: IPOCTPAaHCTBEHHBIH MexaHu3M bpukapaa (a),
IITIM nozunuonupytoirero tuna (6), IIIIM ¢ BpaiarenbHbIMU KHHEMATUUECKUMU T1apaMu (6, &)

ca no ommbkam dg,;.

HuddepeHuupys no BpeMEHH MaTPHIHOTO CO-
OTHOLICHHS MMPON3BEICHHS MATPUL IPEOOPA3OBAHUS,
Hax0IUM CKOpPOCTH U yckopeHus Todek [1TTM.

Hna mpoeepku 3¢dexkruHOCcTH MeToaa [lena-
BHTa-XapreHOepra OB COCTABICHBI IPOrPAMMEI
Ha [I9BM. OHu ObLH UCTIBITAHBI IPY AHATTH3C KHHE-
matuku [1TTIM (puc. 1) u gaau BechMa yAOBICTBO-
purenbHbIe pe3ynsTars (puc. 2). [lo ropuzonTansHOM
OCH OTIIOKEHO BPEMS B €, TTO BEPTHKATBHOW OCH —
3HaUEHUS KHMHeMatnueckux xapaxrepuctux [1TIM
B M, M/C, M/C%, a TaxxKe M3MEHECHHs omuOoK d6, u
VIJIOB OBOPOTA Y37I0B B PaJUaHaX.

AHanmu3 pe3ynbTAaTOB MOKA3bIBACT MPHMCHH-

MOCTBh 3TOTO METOAA ISl PCUICHUS KUHCMATHKH
mupoxoro kmacca [TTIM.

KBasucratuueckoe HampskeHHO-aehopMu-
poBanuoe coctosiaue (HJC) IMIIM uzyuaercs
METOAOM KOHEUHBIX 3eMeHTOB (MKD), xoTopsiii
3HAYMTENBHO YIIPOINAET CaM IPOLIECC MOCTPOEHHUSA
WX MATEMaTHYCCKOW MOJACIH, TAK KaK B METOMAC
UMEETCS PSI MPOLISAYP MOCTPOCHUSI MATPHII, OITH-
CBI-BAIOINMX PA3THYHBIC CBOWCTBA €r0 JJIEMEHTOB.

Jns omrcaHus KOHCUHO-3JIEMCHTHOH MOJACITH
[IIM paszbuBacm €ro Ha JICMEHTHI, COSAUHCHHBIC
B y31ax 4epe3 kuaemaruacckue mapet. g TTTIM,
COCTOSIIMX B OCHOBHOM M3 OTACTBHBIX CTCPHKHEBBIX
3BEHBEB, TAKOE PACWICHEHHE SIBISETCS €CTECT-
BeHHBIM. Y 3msl [ITIM nveror nymepanmio B ['CK,
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