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B [IaBHBIX KOOPIHHATAX

Ij=Ty+Ty+T3=5+183 -383=3
Iy =TyTp + ToT3 + T3Tj = 9,15 - 7.001- 19.15 = -17:
I3=TT,T3=-35

VIHBAPHAHTEL COBMATAIOT ¢ BEIMHCTSHHEIMH 110 (QOpMyTaM (1.5). 3HATHT 3a7a%a pellleHa MPABHTBHO.

5 0o o
o 183 o
omer: T,= [0 0 -383|

=

1 l2=+ 0924 M2=TF0383: A2=0.

AHATH3 Pe3yTETATOB TIOKA3BIBACT, TTO TIABHAs 0Ch N’ JIEKHT B IIOCKOCTH ¥10%3 1 COCTABIAST ¢ OCAMH 1 H X3 Yl % =arccos 4= 22° 30 umi 157°30 ; B;=arccos

M2=112°30 wm 67°30  (cM. pHC. 1). AHATOTHYHO HAXOZAT NOTOKEHHE TBYX APYTHX CIABHBIX Ocei. LT JAHHOTO CIyHas YCTAHORIRHO, ITO [IABHAT 0Ch M COBIATACT € OCHIO
X3, a CIaBHAS OCh T JTEKHT B IT0CKOCTH X10X3 H MePHeHIHKyTAPHA OCH T .
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Prc. 1. CXeMa PACTIOTOEHHA ITABHEIX Oceli OTHOCHTETEHO Ocelt TeKAPTOBOf CHCTEMEI KOOPIHHAT

Tpuvep 2

Haitr rassste saerma tersopa Ta= [0 V3

CIeys peKOMeHIAMHAM PaGoTI [4], TMPHBEIeM JOMOTHHTETbHbIE YKA3AHHA K PElIEHHIO 3a1a4H, OTPAHHIHBAACH TOTBKO BEIHCTEHHEM [IABHBIX 3HAYHHI Tersopa Ta:

1. ECTH TONBKO OTHA H3 JHATOHATBHBIX KOMIIOHEHT 3aJaHHOTO TEH30PA (OKDPYKEHA» HYNEBBIMH GOKOBBIMH KOMIIOHEHTAMH C COOTBETCTBYIOITHM JHATOHATHHOH
KOMIOHEHTE HHIEKCOM, TO 5TA IHATOHATbHAS KOMIOHSHTA SBISCTCA [IaBHOH A= 3: TOMHOE KyOHdeckoe ypasHemme (1.4) B 3TOM CTydae MeoGPAsyeTcs B KBAIPATHOS
ypaBHeHHe; B padoTe [4] OKA3AHO, STO BA APYTHX KOHA XAPAKTEPHCTHIECKOTO YPABHEHHA ONPEIeTIOTCS COOTHOMEHHEM

2

(agg +a33) +al
npy=mtomy ) b
3=

2. TIpH pacTIpeieTeHHH KopHeif A, XapaKTepHCTHYIECKOrO YPABHEHHA Me/k Ty [ABHBIMH 3HATSHHAMH ¢k TeH30pa s HeOGXOTMMO COGTIOTATS HePaBEHCTEO

apzay a3,
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Otser: La=1I 1

TpeGoBaHHS K 0TIeTy
B OTHeTe CIeTyeT yKa3aTh HOMEP BapHAHTA H3 TAO/HITGI 1. Ha3BaHHE. NeNb, 3aJaHHE, HCXONHBIE JAHHBIC H ILTAH DEMICHHS 3aJaTH. MPOTPAMMY BEIMHCTICHHS HHBADHAHTOB H
HATIPABIAIONIHX KOCHHYCOB, P3YTIBTAThI H IPAahHK MOT0GHO pHE. 1.
3a1a1a 2. Pasio/keHHe TeH30pa HA MAPOBOi H 1eBHATOD
Tless padoTsL. TTo TeH30PY OTIPEIETHTE eTo cepreckyio 1acTs S H aesHatop Dy
3ananne
1. BBIMHCTHTS CpellHee 3HATeHHE TeH30pa

2. OmpeseTHTb MAPOBO TEH30P. HCTOTB3YA COKPAIIEHHYI0 H PA3BEPHYTYO (OPMBI 3aITHCH.
3. OmpeIeTHTS IeBHATOP TeH30pa

‘MeToxuecKHe PeKOMEHIAHE
@1 412 413
@21 @22 423

JT1s pasnomesma Temopa Ta=I031 932 933|| ma nepmatopiyto Da 1 cepirieckyIo JacTH paccMaTpHEAEM cepireckyto 1acTh Sa = 4T, rre Ts= [Pl - eqpmramerit
Temsop. CpeHee 3HAUEHHE TeH30pa La B TpexmepHoM (V = 3) POCTPAHCTBE BEIpAKAETCA (OPMYTOit:

(ag1+ag+ap). @1

‘Torza 3aIHCh MApOBOTO TeH30Pa HMeEET BHI
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‘Torza 3aIHCh MApOBOTO TeH30Pa HMeEET BHI

g 0 0
0 a 0
aglpl =0 0 aqf. @2)

‘OTCrOTA IeBHATOP BBIPAXaeTCsA HOPMYTOH

Sa 23)
TpeGoBanus K oTIeTy

B oTHeTe CEIyeT yKa3aTh HOMED CTYISHYECKOH IPYNNBL HOMED BADHAHTA H3 TaGIHIE! 1. Ha3BAHHE. NeTh 3aaYH, 3aJaHHE. HCXOTHBIE JAHHBIE, 3aIHCh QOPMYT ITT
‘BBITHCTSHHS KOMIIOHEHT ITAPOBOTO TEH30PA H IeBHATOPA, 3AITHCh MATPHITBL, COOTBETCTBYIOMEH MApPOBOMY TeH30DY H MATPHITBL COOTBETCTBYIOMEH IeBHATODY.

JIurepatypa

1. Apkymic 3., TloporoGu B.T. TeopHs ITACTHHOCTH: / V4eG.mocobHe.
- M.: Metattypras, 1987.- 352 c.
2. BenteBia A.B. OCHOBSI TeXHOTOTHIECKOH MeXaHHKH TeKeT oKt /BIATM. roc. =T . BIazmmp. 1999. 96 c.ISBN 5-89368-125-8
3. MeTOTHeCK e YKASAHI H 3a1a9H IT0 TEXHOTOTHTECKOH MeXaHMKe. BEITHCTeHHe HAMPKEHHHE. / BIATHM. roc.yr-T : CocT. A.B BeteBir. BIamump.2003. 76 ¢.
4. Kytepses 5.B. MeXaHHKa CIUTOMIHEIX P, (TEOPETHYECKHe OCHOBB! 06PAGOTKI METATTOR JABTEHHEM KOMIOSHTHBIX MATEPHATOB C 3A7a9AMEH H PELICHITMH, TIPHMEAME 1
VIQKHEHHAME):Y eGHHK 114 By308.~M.: e MHICHC o, 2006.-604 c.
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'BIaTHMHPCKHIT FOCYTapCTBEHHEIH YHHBEPCHTET
KacheIpa TeXHOTIOTHH MAIIHHOCTDOGHHS

Benepmra A B.

MeTonmrdeckne yKa3aHIA I 3aIaHIL
K KOHTPOIBHOH padoTe IIo TeMe

«DIIeMeHThI MAaTPIHOIo I TEH30PHOI'0 HCYHCICHILD)
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Brazmmp, 2008

3a1a1a 1. IIPHBEIeHAE TeH30PA K LIABHBIM OCHM
(AMATOHATH3AIAS MATPHIIBI)

Tleas paGoTst. [ 3a1amoro Temsopa ¢ Matpueit (3% )) HaifTH ero raBmbre 3HaveHTs (COGCTBEHHbIE 3HAMEHTA 32TAHHOM MATPHIIEY) H HATDABTEHHA CIABHBIX 0Cei
3axanme
1. BEMHCTHTS HHBAPHAHTE! TeH30pa.
2. BEMHCTHTS [TABHbl 3HAUCHHS TeH30PA.
3. BBIMHCITHTB HANPABIAOIIHE KOCHHYCHI ITABHBIX OCeH TeH30pa.
MeToIHecKHe PeKOMEHIAIHH H YKA3AHHS
TIpouenypa ONpeleleHHs KOMIOHEHT TeH20pa B IMABHBIX KOOPIHHATAX ( JHATOHATH3ALHSY MATPHIE! TEH30pa). CBOIHICS K HAXOKISHHIO COOCTBEHHBIX 3HAYEHHH ero

MATPHUEL T.e. K PeIISHHIO XapaKTePHCTHISCKOTO YPaBHEHHA MATPHIB! TeH30pa. CleyeT pasTHIaTh (OPMBI 3aIHHCH TeH30pa B AKAPTOBOH H [TABHOH CHCTEMe KOOPIHHAT.
3aITHCB CHMMETPHIHOTO TeH30pa BTOPOTO PAHTa B I€KAPTOBOH CHCTeMe KOODIHHAT HMeET BHI

T T2 Tis
1 Ty Tog
T=[T31 T2 T3, 1y

MaTpHIA. COOTBETCTBYIOMAs TeH30Py BIOPOTO PAHra B PAMOYTOIBHOI JeKaPTOBOI CHCTEME KOOPIHHAT, HMeET BHI
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MaTpHIA. COOTBETCTBYIOMAs TeH30Py BIOPOTO PAHra B PAMOYTOIBHOI JeKaPTOBOI CHCTEME KOOPIHHAT, HMeET BHI

1 A2 T3
Tt T2 T3
(E)=\r1 7 73 . 1.2)
3amHCh TeH30pa B [TABHOH CHCTeMe KOODIHHAT HMeeT BHI
T 0 o
0T, 0
0 0 T (1.3)
TraBHEle 3Haerns Tesopa 11> T2, T3 B Todke TeTa ompeeTOTCA Kak KOPHH KyGHIECKOTO YPABHEHHA
NoIN DAL = (1.4)

e 4 1a.Js - epBBIi, BTOpOH H, COOTBETCTBEHHO, TPETHi HHBAPHAHTHI TeH30pA HANDKSHIH.
TIpH OTpeTeTeHAH [TABHBIX 3HAYCHHH TeH30Pa PYKOBOICTBYIOTCA CIISIYIONIHM TOTOKEHHEM: /DU UZVMEHEHNI CUCEMbI KOOPOUHAN KOMIOHEHINbI INeH30pa % Menslomes,
oonaro eenuuuns 11-12, 13, evrunicnennsie uepes kovnoHeHns MeH30Pa & HOBOI ClCMEE KOOPOUHAN, GYOVIN IMEN, TIDEXCHIE JHAYCHIA.

BEIHCTeHHe [IABHEIX 3HAMSHHH TeH30pa CBOTHTCH K HAXOATEHHI0 COOCTEEHHBIX 3Hatermit Marpmus! (4% )) 1 samHCH THATORATEHOM MATpHIE . Pellterte 3Tolf 314
COCTOHT B CIEYIOMEM:
1. COCTABTAOT XaPAKTEPHCTHIECKOE YPABHEHHE

ask - 46| =0 15)
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e Si - cnvBo Kporekepa. 1111 3a1asHoi Maprmst ((%ix )] erpaerme (1.5) B paseepHyTOl opMe HMeeT BHI B
-4 az a3
an  ap-24  ax
a3 an  an-A=o (1.6)
Jlartee CleIyeT PACKPITH ONpEXETHTES (1.6) H, PElIHB KyGHISCKOE YPABHEHHE OTHOCHTETBHO . HAHTH TPH €r0 KOPHS.
Ko3((HIHEHTaMH XapaKTePHCTHIECKOTO YPaBHEHH S, Kak H B (1.4) samores 11,12, 13, evruucrserie no gopryian
Iy=Tyy +Top +Ts33
2 2 2,
Iy =Ty Ty + Top T3 + T33Ty1 — Ti® — Toz® — Ty % %))
M1 T2 T3
=M T2 Tn
31 Tz Tisl.
3ammcs hopMyT (1.7) B MIABHOH CHCTeMe KOOpHHAT TeH30p HMeeT BH
L=T+T;+T;,
Iy =TTy + ToT3 + T3Ty, 1.8)

I3 =TT,T;.

J J
ECTH ¥1,%25%3 - IPAMOYTOTEHA IeKAPTOBA CHCTeMA KOODIHHAT. T0 'k - HANPABMONIHE KOCHHYCH! [TABHOH OCH ;*OTHOCHTETHO OCeit ¥1,%2,X3 CyTh KOMIOHeHTE! 'k
SIHHHNHOLO BEKTOPA 1, HAIPABIEHHOTO TI0 TIABHO OCH.
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@IUHHIHOLO BEKTOPA 1k, HAIIPABIEHHOTO T10 LIABHOI OCH .
K CHCTeMe THHEHHEIX a-Tre6parecKrX ypaBHeHHH MPHCOSTHHAIOT yeosie, |7 =1, samicsmaenoe b Brze

095

2 2
my )+ ()P =1, (1.9)
e Y»Mk>M - HANPABTAIONIHE KOCHHYCHI IIABHOI OCH MM OTHOCHTEIBHO Oceft ¥1,%2,%3.
C yieToM ye1oBHs (1.9) 3AIHCH YPABHEHHI 111 BBIMHCTSHHA HANPABIAIOIIIX KOCHHYCOB [IABHBIX ocedt N* (k=1. 2. 3) B 06IIeM BHIe HMeeT BHI

(T~ A d+ Ty + T

Toylp + (Top = A Jmg + Toznp =0, (1.10)
Tapdg + Tapmyp + (T33 — A =0,
2 2 2
B+ 0me J* + (g )* =1,
‘Hanpmep, 711 TepBoii [TaBHo# ock M (k =1) 3ammcs ypasHerwit (1.10) HMeeT BT
Ty~ A)h + Ty +Tpm=0;
T+ (T )+ Ty =0, @

Tonh+ T + (T = ) =0
) +lmf + () =1

AHATOTHYHO, TOACTABAA B (1.10) OCTATBHBIE HAfIeHHBIE 3HATCHHA KOPHEH ypaBHEHHA (1.4), MOXHO HAITHCATh YPABHEHHA ITA HAXOKICHHA HANPABIIAIONTHX KOCHHYCOB
mp k=2mu3.

MeToTHKA HAXOKISHHA [TABHBIX 3HAYCHHIT H ITABHBIX OCEH OCYIECTBIALTCA B HECKOTBKO ITalloB.
1. BIMHCIIOT HHBADHAHTEI 10 hopyymant (1.7).
2.Pemmast ypaeHeHHe (1.4), HAXOIAT ero kopHH 41> 42, 43 1 0GosHagator 1x 11> T25 T3- TIpH 5ToM IIaBHBIE KOMIIOHEHTEI CTeTyeT 0603HATHTB Tak, 1ro0st 11 2 T = T3
3. JeTaroT IPOBEPKY. BHIMHCIAR HHBAPHAHTEI depe3 FIABHEIE KOMIOHEHTH 110 (hopyyta (1.8).
4. HaXo/iT M0T0keHHe CTABHBIX OCefi, Pellas TpH CHCTeME! THHeFHBIX ypasHeHHit (1.10).

TIpuvep 1
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Tpuvep 1 E

B IpAMOYTOTBHO# AeKAPTOBOH CHCTeMe KOOPIHHAT KOMIIOHSHTBI TeH30pa 06pasyroT MaTpHIy

1 -20
-2 -3 0
H)-lo o s

Pemenne. ITo GopyyTan (1.5) BrHCIAOT HEBapHAHTEL (1= 3, {2=-17, I3 =35,

TIo BHIY MaTPHITE TEH30PA HAXOJIAT, ITO OTHA H3 [TABHBIX KOMIIOHEHT PaBHA 1= 5. B pesyrIbTaTe JeTeHHA KyOHISCKOTO YPABHEHHA HA A -5 MOMyYakOT KBAIPATHOE YPABHEHHE

A?+2A-7=0. KopHH JAHHOTO ypaBHeHHA pasEl -1 + 242 Torza T1=5: T2 = 1.83; T3 =- 3.83. Jle7as poBepKy. yOSKIAKTCA B IPABHTEHOCTH BEITHCISHHA HHBAPHAHTOB.
COIIACHO PEKOMEHIAIIHAM PaGoTsl [1]. 3anHmeM cHeTeMy (1.8). HaIIpHMep. [T HAXOAISHH HAIIPABIAIOIIHX KOCHHYCOB 12,7 2,72 T1agHoit ocH T :

(1-1.83) -2 m2=0;
-21p+(-3-1.83) My
(5-3.83) n2=0;
()P (ma)? + (=1,

IIposepxa: TeH30p BTOPOTO PaHTa HMeeT TpH HHBapHaHTa 112573, Jlo NpHBeeHHs TeH30pa K HATOHATEHOMY BHIY

L=Tj+T3+T3= 1-3+5=3;
2 2 2
Iy =TyiTop + TpTs3 + T33Tyy ~Tip” ~ Toz” ~T31°=-3-15+5-4-0-0=-17;
M1 T2 T3
=1 Tz Tnn

M1 Tz Tzl=-35.





