MiHICTEpCTBO OCBITH 1 KyIbTYpH Y KpaiHU
Honbacrka [leprxkaBHa MainHoOymiBHa Akaaemis

MeTOoaH4YHI BKa3iBKHu

Jlo camocTiiftHOT POOOTH IO PO3MIIITY KYypCy
Buioi MareMaTuku
“Bu3HayHUKY Ta €JIEMEHTH JiHIHHOT anreopu”
(mst cTymeHTIB BCIX CITEIiaTbHOCTEH)
Koncnexr nekiiit

3aTBEpIKEHO
Ha 3aciganni kadenpu
Bumoi marematuku
« » 2001

MPOTOKOI Ne

Kpamatopcek, 2001



VJIK 51

MeToau4Hi BKA3iBKH 10 caMOCTiiiHOI po00TH MO Po3ainy Kypcy BHIOI

MaTeMaTHKH “BU3HAUHUKHU Ta ejieMeHTH JIiHIiiHOT ajaredpu” it CTy-

JEHTIB ycix crerfiansHocTel /[Yimamnau [Tagamapuyk B.O., JIJIMA, 2001 -
30crop./

BxaziBku MicTITh B 001 03’ ICHEHHS, BIIPaBH, 3a/1adl Ta iHIUBIIY-
aJbHI JTOMAITHI 3aBJaHHS 10 PO3AUTY BHIOI MaTeMaTHKN “ BUSHaYHUKH Ta
€JIEMEHTH JTIiHIIHOI anrebpn’.

VYxmanau B. O. [Taramapayk, TOTIEHT.

BinmosimaapHuii
3a BuImyck  A. M. O0yxOB, HOLCHT

1. BU3HAYHHMKH JAPYroro Ta TpeTboro nNopsaKy



Teopist BU3HAYHKKIB BUHHUKIIA IIPH PO3B’ A3aHHI CUCTEM JIHIHHUX anre-
OpaiuHux piBHSIHD 3 OaraTbMa HEBIIOMHMHU 1 Mi3HiIIE TOYaja BUKOPHUCTO-
BYBATHUCh B ACAKHX 1HIIMX PO3IiTax MaTeMaTHKH.

Busznaunukom TPETHOTO MOPAAKY HA3BEMO YHUCIIO, IO BU3HAYAETHCA

KBaJIPaTHOIO TaOJIHUIICIO, CKIIAJICHOIO 3 ICB’ SITH YK CEN ajj (i,j=1273
a; 3 a3
D=la, a, a, (1.2)
; a3 Ay

1 OOYHCITIOETHCSA TAKMM YHHOM

B B o (B B, |8 B

D=
My, ay| ey a,| Pla, ay

(1.1)

Uwncna ajj — L€ CJICMCHTH BU3HAYHUKA, BOHU pO3TaIIoBaHi y TpbOX CTO-

BIIL[AX.
KBanpatHsi Ta0nuili, CKJIaJCHI 3 YOTUPHOX YUCEII, T aHAJIOTIYHI BUPa3y

(1.1), Ha3uBarOTHCS BUBHAYHUKAMHE JIPYTOTO MOPSIKY. BOHH 00YHCITIOIOTH-

Ci 31"i,Z[HO npaBuJia

611 612 | _ _
= 61165 T 61,65
621 62

ITo3HaYMMO BU3HAYHUKH JPYTOro MOpsAAKy 3 Bupasy (1.1a)

a a a a a a
— 22 23 — 21 23 — 21 12
M, = M, = M, =
dzp gz Q3 Az s Az
HazseMo MiHOpaMu Taki BU3HAYHHMKH JPYTOTO MOPSIKY, IO OJepKaHi

3 BHU3HAYHHKa TPETHOro IOPAAKY BUKPCCIIIOBAHHAM CTOBIILA Ta pAaaKa.



Inpexen minopa M) cHiBNajgaroTh 3 iHAEKCAMH CIEMEHTA @ , IO CTOITH

Ha HCpeTI/IHi BUKPCCJIICHUX CTOBIILA i pdaaKa.

Busnaunuk M, € MiHOpoM enemeHTa a,,, M ,,— MiHOpOM eneMeHTa
a,, iT.o.
AnrebpaiyHuM JOMOBHCHHSM €JIEMCHTA ajj € MIHOp IThOTO E€IEMEHTA,

B3SITHH 31 3HAKOM “+”, SKIIIO CyMa HOMEPIB CTOBIIIIA 1 pKa ILOTO SJIEMEH-
Ta mapHa, abo 31 3HaKOM “—", SIKIIO L CyMa HemapHa.

Takum YUHOM, I[IO3HAYYIHOUU anre6pa'1’qu JOIIOBHCHHS €JICMEHTIB

a,4, Ay, A1y BinNOBINHO A, A;,, A5, MoxHa 3anmucaTu popmyiy (1.1a)

D = allAll + a12A12 + a13A13 (12)

PiBnicte (1.2) mae po3kiajaHHs BH3HAUYHHKA TPETHOTO MOPSIKY IO
eJIeMEHTaM MNepHIoTo MOpAAKy. B 3aranmpHOMY BHUNanKy BH3HAYHHK JIOPiB-
HIOE CyMi MOMapHUX N00YTKiB €JIEMEHTIB OyAb-sKOTo psifaka abo CTOBMLS 3
HUX anreOpaiuHuMu pomnoBHeHHAMHU. Kpim piBHocTi (1.2) crpaBemnmsi

piBHOCTI

D =a, Ay +a,A, + A,
D =ayA; +a,A, +a;hA;
D =a, Ay +a,A, +a; Ay (1.3)
D =a,A, +a,A, +a,Ay,
D =ay3Ay; +8y3A5 + 8537,

Cyma momapHuX JOOYTKIB €l1€MEHTIB OyIb-KOTO psAKa CTOBILS Ha
anreOpaiuHi JOMOBHEHHS BIAMOBIIHUX €JIEMEHTIB APYroro psaka (CTOBI-
1151) TOPIBHIOE HYJIIO.

Bnpaea 1. O0uncnIuT BU3HAYHHUK JAPYTOTO MOPSIKY.



1 2

A=
‘4 -3

‘:1(—3)—2@4:—11

Bnpaea 2. O6uncnuT BU3HAYHUK TPETHOTO TOPSIIIKY.

1 2 0
-1 5 4 5 4 -1
A={4 -1 5|=1 -2 +0 =
0 2 6 2 6 O
6 0 2

=1(-2)-2(-22) =42

It 0OYHMCIIEHHST BU3HAYHUKIB TPETHOTO MOPAAKY KpiM dopmya (1.1a),
(1.3) Mo’kHA BUKOPHCTOBYBATH 1HIII IITY4YHI IpaBHIA.

Hamnpuknaz, merko 6a4nTH, 1mo

;. dyp  dgg

A=l ay, ay G| =a50,05 F 05,0505 +Aya,,0,5 = (1.4)
a3 dzp dgg

T Q31055015 T Apglalyy ~ Ay Q5y0as

IMepmi Tpu momanku wiei dpopmynu (3i 3HakoM “+”) MOKHa BHOpaTH

R

octanHi Tpu (31 3HAKOM — 3TIJTHO CXEMH

3r1JIHO MHEMOHIYHOI CXEMH,

0

Jns kpamoro 3amam’ sitoByBanHs Gopmynu (1.4) xopucHOIO € cxema

Cap’roca



A=lay nag,

az, dzp

2. BracTuBocTi BU3HAYHUKIB

Hwxye npuBeneHi BIacTUBOCTI, CIpaBeIIMBi AJsl BU3HAYHHKIB Oyab-

SIKOTO TTOPSAIKY.

2.1 Bu3HaYHUK HE 3MIHIOE CBOTO 3HAUYCHHSI, SIKIIO 3aMiHUTH YCi HOTO

PSAIKY BiATOBITHUMY CTOBIIISIMH

a1 412 413 d11 dp1 4z
dp1 Qpp dp3z| = |12 dpy a3z
dz1 azp dz3 d13 dp3z dz3

JlilicHO, po3KIagaroYl BU3HAYHUK, TOW IO 371iBa, MO €JIEMEHTAM TIep-
HIOTO PiJIKa, a TOH IO CrpaBa — [0 eJIEMEHTaM TePIIOro CTOBIIIIS, MH OJIe-

PKUMO OJTHAKOBUH pe3ysIbTaT.
2.2 BusHauHUK 3MIHIOE CBIifl 3HAaK MPH MEPECTAHOBII JBOX CTOBIIIIIB,
abo TBOX PSIKIB.

IMopisusiemo BusHauHuk (1.1)3 iHIIMM BH3HAYHUKOM B SIKOMY

ERETRE TR
D = a'22 a'21 a23
a23 aSl a33

nepecTaBiieHi MepIuil Ta Apyruid croBmui. Po3kiagaroun 1eil BUSHAYHUK
M0 €JIEMEHTaM JPYTroro CTOBIIISA Ta BPAaXOBYIOUYH, IO MPH MEPECTAHOBII
CTOBIIIIB 3MIHWINCS 1HJIEKCH €JIEMEHTIB MEpIIOro Ta JPYroro CTOBIIIIB,

OyaemMo MaTu



D =a,(-Ay) +a,(-Ay) + Ay (A,) =-D

2.3. Bu3nayHuk, 0o Mae J1Ba OJTHAKOBHX PsjKa, ab0 CTOBIIIS, JIOPIiB-

HIOE HYJIIO.

CrpaBi, SIKIIO TIOMIHATH MICISIMU I1i IBa pAaKa (CTOBIIIIS), OJEPKUMO
BU3HAYHUK MPOTHIIECKHOTO 3HaKy — D . 3 inmoro 60Ky, mpu mepecTaHoBII
BU3HAYHUKHU HE 3MiHMB 3HaK, 00 psaaku oxHakosi. Tomy — D = D . 3sincu,

ouesungno D =0.

2.4. CrinpHHI MHOXHHK €JIEMEHTIB Oyab-IKoro cToBms (psamka) Mo-

JKHa BUHOCUTH 32 3HAK BH3HAYHUKA.
2.5. Bu3HauHHUK JOPIBHIOE HYIIIO, SIKIIO YC1 €IEMEHTH OYyIb-IKOTO CTO-
B (PSAIKA) € HYJTHOBHMHU.

2.6. BU3HauyHUK TaKOX IOPIBHIOE HYIIIO, SKIIO YCI €JIEMEHTH Oyb-
SKOTO CTOBIIS (pSOKa) MPOIOPIIiMHI BIAMIOBIAHAM eIlEMEHTaM IPyroro
CTOBIII (paKa).

2.7. 5Ik1110 KOXKHU#H eleMeHT CTOBMI (psiKa) € CyMOIO JIBOX JO/IAHKIB,

TO TaKW{ BU3HAYHUK MOXKE OYTH 300pa’KeHHH SK CyMa JBOX BU3HAYHHKIB.

a1t ap by, a3ty a1 @y a3 by by bg
a (2%%) Qo3 |=| 8y yp dpg|t Ay Ao o3
331 a3 333 &1 d3p dg3| | A3y B3 g3

Bnactusocri (2.4) Ta (2.7) 103BOJISAIOTE BUKOHATH TaKi MEPETBOPEHHS
BU3HAYHUKA, SIKi, HC 3MIHIOIOYM HOTO 3HAYCHHS, MO3BOJIIOTH MPHBECTH
HOTO A0 OLIBIT 3PYIHOTO IS OOYHMCIICHHS BUTIISY.

Bnpasa 3. O6uncnuTi BU3HAYHUK:

35436 46343 22429
A=|17718 23171 11214
5906 7723 3737



Besnocepenne o0UMCIIeHHsI IIbOTO BU3HAYHUKA JIOCUTh yTpyaHeHe. To-
My BUKOpHCTaemo BiactuBocTi (2.4) Ta (2.7). BigHiMeMo Bif enxeMeHTIB
MIEPIIOro PsIKa IOMHOKEHI Ha 2 €JIEMEHTH JPYroro, a Bia eIEMEHTIB Apy-

TOT0 psiJIKa IMOMHOXEHI Ha 3 €JIEMEHTH TPEThOTO.

0 1 1
A=| O 2 3
5906 7723 3737

PO3KJ'IaI[aIO‘-II/I ueﬁ BU3HAYHUK IO CJICMCHTaM IICPIIOro CTOBIIA, SIKUH

Mae€ JIume OauH HCpiBHI/Iﬁ HYJIIO CJICMCHT.

11
A =5906 =5906
2 3

3. Po3B’si3aHHs cucTeMH JiHiHHUX ajreOpaiyHuX PiBHSIHb

PosrasaeMo cucteMy TpHOX JTHIMHUX anreOpaidyHuX piBHSIHB 3 TPHOMA

HEBITOMUMH
ayXt+apytaz=h
ayX+ay,y+a,z=b, (3.1)
8y X+ 85y + 852 = b,
Po3s’s3koM cuctemu (3.1) HazBemMo Taky Tpikky umcen (X, Y, Z), 110

HIEPETBOPIOE KOXKHE 3 PiBHSHB (3.1)y TOTOXKHICTb.

BHpOBaI[I/IMO BHU3HAaYHHUK CUCTEMHU

a;; Qyp Ay
A=|ay, a, ay (3.2)

Az dzp dgx

a TAaKO JOIOMIYKHI BU3HAUYHUKHU



b, S a; b ag
AX = bZ a22 a23 ’AY = aZl bZ a23 !

b3 a32 a33 a31 b3 a33
(3.3)
a, a, b
AZ = a21 a22 b2
ay 8, by

IMocaimoBHo MHOXauu piBHsSHHS cucTeMu (3.1) Ha anareOpaiuHi JOMOB-
HeHHS Aj;, Ay ..., A3 BIANOBIIHUX EINEMEHTIB d;, d,;, d3; TEPIIOTO

CTOBIIISI BU3HAYHUKA 1 CKJIQTAI09H 1X, OJICPKUMO

(ap Ay + ay Ay + agAg))x + (ap A, +ayd, +ag,Ay,)y +
+(a3dy, + a3y + aggAyy)Z =04y, + 0,4, +DyA,)

IHIIIUMH CIIOBaMHU,
Alx+0[y+0[z=Ax (3.4)

AHaJIOTIYHO, BUKOPUCTOBYIOUHM aireOpaiyHi JOMOBHEHHS EJIEMEHTIB

APYTroro Ta Tp€TbOro CTOBHL[iB BHU3Ha4YHHKa Al y 3Haﬁ[[eMO

Aly =Ay

3.
ALk = Ax (3.9

SIkmo BuzHaunuk cuctemu A Z 0, To 3 piBusub (3.4) (3.5)nicranemo

emune cuctemu (3.1)

Ax Ay Az
x=—, =, z=—, 3.6
A 4 A A (36)
Takum ynHOM, MaeMo npaBuio Kpamepa: SIKio BU3HAUHUK CUCTEMH
He JOPIBHIOE HYIFO, TO Po3B 530K cucreMu (3.1) equuuil i BU3HAYAETHCS
dopmynamu (3.6), B sikux A, Ax, Ay, Az BusHavaetbes Gopmynamu (3.2),

(3.3).



MoskHa 10BeCTH, Ko Bu3HauHuk cucteMd A =0, o cucrema (3.1),

abo HecyMIiCHa, SKII0 Xo4a 6 oauH 3 Bu3Ha4HuKiB Ax, Ay, AZ HE nopiBHIOE

HYJ10, a00 Ma€e HECKIHICHHO 0araTo po3B’ S3KiB, SKIIO YC1 TPH BU3HAYHHUKA

Ax, Ay, AZ nopiBHIOIOTH HYIIIO.

Bnpaea 4. Po3B’ s13aTtu cucTeMy piBHSIHB

x—2y+z=8
3x+2y+z=10
4x+3y-z2=4
1 2 1 8 2 1
A=13 2 1 |=14 Ax=[10 2 1 |=14
4 3 -2 4 3 -2
1 8 1 1 2 8
Ay=/3 10 1 (=28 Az=|3 2 10|=42
4 4 -2 4 3 4
x:g:l y:gzz, Z:E—4—2—3
A A A 14

4. OnHopinHi cucTeMu piBHSHB

Ha3eemMo ofHOpigHOIO cHCTEMY PiBHSHB, Y AKOi BUIBHI WIEHH AOPiB-

HIOIOTH HYJIIO.



8y, X+a,y+8,,2=0
ayX+a,y+ta,yz=0 (4.1)
ayX+a,y+a;,z=0

IpumycTrMo, M0 BU3HAYHHUK cUCTEMH (4.1) Bimpi3HSAETHCS Bim HyIIS.
Tomi, B BimmoBigHOCTI 3 mpaBuioM Kpamepa, MaeMo €IWHHUN pO3B’SI30K
cucremu (4.1) x =y =2=0.

SIKIO BU3HAYHMK cuCTeMH A IOpiBHIOE HYIIIO, TOMI JiHiHA OTHOPIA-
Ha cucteMa (4.1) Mae HecKiHUeHHO OaraTo po3B’sI3KiB i cepen HHMX € Taki,
110 HE JOPIBHIOIOTH HYIIIO.

PosrasHeMo po3s’ 130k cuctemu (4.1), BBakarouu 1o il BUSHAYHHK J10-
PIBHIOE HYITIO, aJIe cepel HOTo MIHOPIB € TaKi, IO BiIPi3HIIOTHCS Bl HYJIA.

Jlns Bu3HAdYeHOCTI OyneMO BBaKATH, IO BiA HYJS BiAPI3HAIOTHCS Mi-

HOD

&y A
aZl a'22

D=

Lporo 3aBxau MOXKHA JOCSTTH, IIEPECTABIAIOYHN PIBHSHHS Ta 3MiHIOIO-
YH HyMEpaLilo HEB1IOMHUX.

B npoMy Bunaky nepiii Ba piBHSIHHS MarOTh BUTIIST

a X+a,y=-a5,z
Ay Xt ayY =—ayZ

a TpETE piBH}IHHH TOTOXKHO 3a/I0BOJIbHAETHCA.

3rigno 3 mpaBmioM Kpamepa



—a; 32 ay, Q, a3z

_ | TaxZ ay _ |8 TaxZ
x=—2" 21 y=1r 271
a;,; ay a; Sy
a 8y a 3y

A00, BUKOPHUCTOBYIOYH BIACTHBICTh BU3HAYHUKIB (2.4), Ma€MO

A, Qg |8 i
a a a a
=12 Sal y= 2 a3, (4.2)
ay A &y A
A 8y A By

Po3B’ 130k ogHOpinHOI cuctemu (4.1)y BUNanKy, KOJIU B Hii JUIIE Of-
HE HE3aJIe)KHE PIBHSHHS, 3/IHCHIOETHCS TaKUM YMHOM. J[Ba 3 TpHOX HEBi-
JOMHX (HApUKIAA X, y) 3aJHIIAI0THCS JOBUTBHUMH, a TpeTe (Z) TOTOXHO
BU3HAYAETHCS 3 TOTO €AMHOTO PIBHSHHSA, JI0 SKOTO 3BOAMTHCS CHCTEMA.

Bnpaea 5. Po3B’ s3atu cucreMy

x—-3y+2z=0
X-y+z=0
2x+y-32=0
Busnaunuk cucteMu
1 -3 2
A=|1 -1 1 |=-7%0
2 1 -3

OTxe, IS CHCTEMa Ma€ €IMHUA HYJIHOBHIA PO3B’ 30K
x=0, y=0, z=0

Bnpaea 6. Po3B’ s13aTH cuctemMy



x+y+z=0

3X-y+2z=0
x—-3y=0
Busnaunmk cucteMu
1 1 1
A=l3 -1 2|=0
1 -3 0
1 1

MiHop hOTO BH3HAYHHKA = —4 inpisaserses Big vy, OT-

KEC, TPCTE plBH}IHH}I LIiG'l' CUCTCMU € BHCHOBKOM JABOX IICPIIUX. Po3s’g-

3yIOUH LI pIBHAHHS 10 popMmynam (4.2), nicraemo

11 11
-1 2| 3 2 3

x=——1=-27 =
“a 4t YT

=

==z

N

Brposamkyrouu Z = 4K (k - noBinbre uncno), maemo X = —3K y =k

Bnpaea 7. Po3B’ s13aTtn cucreMy

X+y-z=0
Ax+4y-4z=0
5x+5y-5z=0

Busnaunnk cucteMu
11 -1
A={4 4 -4|=0
5 5 -5

Vci minopu BusHaunuka A Tex MOpiBHIOWOTH Hym0. CrcTema 3BO-
JUTHCS 10 OJHOTO PIBHAHHS, HAPUKIAL!



Xx+y-z=0
3BigcHM PO3B’S3KOM CHCTEMH € Y =Z—X, X,Z MOXYTb HpUMaTu

Oyab-sKi 3HAUCHHS.

5. Cucremu JiHiiHUX PIBHAHB 3 0araTbMa HeBiIOMUMH

PosrasaeMo cuctemy N IiHIAHUX PIBHSIHB 3 N HEBIIOMUMU

Xy Fagpx,; oapn Xy = by
Ay Xy Fa0X, T...anX, =D,
(O T T T

ApgXy + ap,X, +..agn X, = by,

(5.1)

HaiinpocrimuM MeTooM po3s’ si3anHs cuctemu (5.1) —MeTon BUKITIO-

4yeHHsI, a0 sK IIe Horo Ha3uBarTh, MeTon ["ayca. Hexait, nns Bu3HaYeHOC-

1, a;; # 0 (Ha3Bemo a,; roioBHuM enemeHTOM). Ilopimumo yci wieHu

IIepLIOro PiBHAHHA HA d; .

a a b,
12 n
xl _x2+..._xn

g, Ay, by, ’ (5.2)
abo X +a X+ X, = B,

PosrasHeMo noBigbHE i —Te piBHAHHS cucTeMu (5.1)
apXy + ;X Foapnxn = by
[1{o6 BukmounTH X; 3 HpOro piBHAHHA (5.2) Ha a1, ITiCJISA YOro BiIHI-

MEMO pe3yabTar 3 piBHAHHS (5.3)
Maemo
(0] @ —h®
a5 X, to- i Xy =Dy
e



1) _ . 1 _
al =ay —aya;j, b® -b =bya,
TakuM 4MHOM, JTICTAEMO CKOPOUYCHY CUCTEMY

) Ny _n
853X+ ag %y = by

LI T (5.4)
ol +--all, =bf

(

SIKIIIO TOJIOBHHI €IIEMEHT LI1€1 CHUCTCMH a22) z O y TaKUK K€ CIocio

MOKHa BUKIIIOUMTH HEBIJOMe X, Aaili Xz i1 T.4. Ilg yacTuHa oGumciieHb

Ma€ Ha3By HOpsAMOro xoay METoJda Fayca. I[J'DI BHU3HAYCHHS HCBiI[OMI/IX

X1, X, *** X PO3IISAHEMO NPUBEJIEHI PIBHAHHA

Xyt Q1pxp tapXy = By
Xo +- a(l) = 2(1)
(5.5)
o = B
3BijicH MOCIIZIOBHO BU3HAYUMO HEBiIOMi (3BOPOTHHIH XiT)
o2 B
Xia = BT —ayin % (5.6)
Loy

Xp = B1 =0 1nXn ~A1naXng — Q12X

3ayBakuMo, 110 3BOpOTHHH Xif (5.6) BUKOHYETBCS O€3 JiICHHSI.
SIKIIO mPOTSATOM MPSIMOTO XOAY OAMH 3 TOJOBHHUX KOEQillieHTIB JOpiB-
HIOE HYJIIO, TO piBHAHHS cucteMu (5.1) HOTPiOHO MOMIHATH MiCLSIMH Halle-

JKHHUM YHUHOM.



Bnpaea 8. Po3B’ s13aTH cucremy
X +3x, —2x3 =1 3 TIEPIIOTO PiBHIHHS
x+4x, +x3=-7 xp =1-3x, +2x3
3xq +10x, —4x3 = -3

BuxmounMo Xxq 3 Ipyroro Ta TpeThOro piBHSIHb

x1+3x2 _ZX3 =1
X1+4)C2 +)C3 =-7

X1 +§x2 -——x3=-1

Hictanemo ckopoueny cuctemy (5.4)

_)C2_3X3:8
1 2

—=Xo——Xx3 =2
372 373

3 TEPIIOTO PiBHS

Xo = _3X3 -8
BUKIIIOUMMO X5 3 TPETHOTO PiBHSHHS

+)C2 +3)C3 =-8
Xo +2X3 =-6

3Bigcn x3 = —2
Bukonyroun 3BOpOTHI#t XiJ

X9 :_3X3 -8=-2
X1 =1_3X2 +2.X3 =3

Bnpaea 9. Po3B’ s13aTu cuctemy



Xy +2xy, —4x3 =5
2Xl+3X2 +X3 =2
5X1 +8X2 _2X3 =3

3 mepuIoro piBHSHHA

X1 :5_2X2 +4)C3

BukmouumMo Xq 3 Ipyroro Ta TpeThOro piBHAHb

Xl+2X2 _4X3 =5

1 _
X1 +§X2 +§X3 =1

2 3
X1 +g)€2 _EXS —E

Bigaimaroun mpyre Ta TpeTe piBHSIHHS BiJ IMEPIIOTO, JICTAHEMO CKOPO-

YeHY CHCTEMY.

1 9
—Xp——=x3=4
272 273
2 18 _22
52 93 5
. : . 1
[MoxiauMo yci YieHn APYroro piBHA Ha E
X2_9X3=8
3Bigcu
X2=8+9X3

[oxinumo yci 4iaeHn TPETHOTO PiBHIHHS Ha g



Xo _9X3 =11

CKOpO‘-ICHa CUCTEMA Ma€ BUT'TIA]

Xo _9X3 =8
X2 _9)63 =11

Bukmouatoun X, , gicranemo 0# —3. Tomy cuctema He Ma€e po3B’ si3-
Ka.

[Ipu po3B’si3aHHI AeAKUX 3a7ad, U0 HAJEKUTHb 0 Teopii 00poOku Me-
TaJIOM THUCKOM, sIKa, B CBOIO YEpry € MOXiJHOI0 BiJ MexaHiku aedopmoBa-
HOT'O TBEPJOTO TiJIa, BHHUKAE HEOOXITHICTh PO3B’ sI3aHHs CUCTEM JIHIHHIX
anreOpalyHuX PIBHSHB Jy)KE BHCOKOTO MOPSIKY (HECATKH i COTHI THCSY).
3o0kpeMa Taka HEOOXiAHICTP BUHHMKA€ MPH BUKOPHUCTaHHI OJHOTO 3 Hai-
OB e(h)eKTHBHUX METOMIB —MeTo/a cKiHueHux enemeHTiB (MCE).

i cucteMu € CUMETPUYHUMH, JOAATHO O3HAYCHUMH, PO3PIIHKEHUMH 1
MaloTh CTPIYKOBY CTPYKTYPY.

OcTtaHHE 03HaYae, 110 HEBEJIMKA KiJIbKICTh €JI€MEHTIB BU3HAYHUKA /1a-
HOI CHCTEMU BiJIPI3HSAETHCS BiJ HYJS ¥ MPU IIOMY Ti €IEMEHTH, 110 Bipi3-
HSETBCS BiJ] HYJIsA, PO3MIIICHI HABKOJIO TOJIOBHOI JliarOHaji BH3HAYHHUKA
TakK, 10 HaraayloTh CTPiuKy. B OCHOBI MeTOiB PO3B’ I3aHHS TAKUX CHCTEM
JISKUTh PO3MIIAHYTUH Buile MeTox ["ayca. OcoOaMBOCTI TaKMX METOMIB Ta

ix cnenngiky Mo>KHa BUBUUTH 110 KHU3I (3).

6.3aga4i 119 KOHTPOJILHUX 3aB1aHb

1. O0uncauTH BUBHAYHUKHA



12314 16536 20537
; 0)| 6157 8268 10268
513 686 126

a+tc b-c

a)
a’+a ab-ac

2. Po3B’ s13aTH PiBHAHHS

2_4 - 4sin 1
NS ‘ “o
X—-2 X+2 1 cosx
3. Po3B’ s13aTH HEPiBHICTH
2 _ 2
) X -7 2<_1; 5) X“+3 X S5
3X 1 2 5

4. Po3B’ s13aTH CUCTEMU PiBHSHB, BUKOPHUCTOBYIOUH ITpaBuiio Kpamepa

. Xx—-3y—-6z=12
XCOosa — ysina =cospf
a { _ _ 0) ¢ 3X+2y+5z=-10
xsing —ycosa =sinf
2X+5y—-32=6
5. Po3B’ s13aTH OTHOPIAHI CHCTEMH PiBHSIHB
3X+2y-z=0 -5x+4y+z=0
a)y X+2y+9z=0 6)< x-6y+z=0
X+y+2z=0 X-y-2z=0
6. Po3B’ si3aT cucTeMu piBHSIHB, BUKOPHCTOBYIOUHM IpaBuiio Kpamepa
X1_3)C2+)C3:O X1+3X2_5)C3:2
a) Xl_4X2+3X3=1 6) X1+X2+4X3=5
3X1+2X2 _4X3 =-6 6Xl+5)€2 +3X3 =1

7. Po3B’s13aTH cucTeMy piBHSHB OyAb-SIKHM METOJOM IIPH YCiX MOKIIHU-

BHUX 3HAYEHHSX napameTpy t



2X—-y+3z=-7 X+Ay+z=0
a) § X+2y—-6z2=t 0) s Ax+y+z=0
tx+5y-18z2=8 X+y+Az=0

8. BusHauuTH NpH SKUX 3HAYEHHIX &, D cucrema piBHIHD

3x-2y+z=Db
5x-8y+9z=3
2x+y+az=-1

a) Ma€ €IMHUN PO3B’ A30K;
0) He Ma€ Po3B’ A3KiB;

B) Ma€ HECKIHUEHHY KiJIbKiCTh PO3B’ SI3KiB.

7. InguBinyanbui nomammni 3apaanns (I13)

I3 1. [Ins momaHoro BM3HauHuka A 3HAiTH MiHOpH Ta anreOpaiuni

JIOOBHEHHS] EJIEMEHTIB djp, 8gj . OGumncanTn BusHaunuK A

11 12 13

-4 1 2 O -1 -2 3 4 6 0 -11
2 -1 2 3 2 0 1 -1 2 -2 0 1
3 0 1 1 3 -31 0 1 1 -3 3
2 1 -2 3 4 2 1 -2 4 1 -1 2

i=2j=2 i=4,j=4 i=1j=2
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1113 2. Po3B’ si3aTH cucTeMy: a) 3a gomomororo Gopmyian Kpamepa;

0) 3a nonomororo meroza ['ayca.

21
2x+y+3z=-9
8x+3y+5z=-13
2Xx+5y-z=-5

2.3
x+2y-z=3
S5x+12y-2z=-1
4x+9y—-22=2

25
x—-2y+3z=5
3X-5y+4z=2
2x—-5y+11z=3

2.7
x—-3y+2z=0
Xx—4y+3z=1
3X+2y—-4z=-6

29
S5x-y-z=0
X+2y+3z=14

4x+3y+22=16

2.2
x+4y-5z2=8
2x+3y-4z=9
X+2y—-72=6

2.4
x+6y+3z2=18
2Xx+3y-5z=7
3X+5y-7z2=12

2.6
3x+4y-52=2
2x+3y—-4z=3
5x+6y—-7z=0

2.8
4dx+3y—-52=2
X+y+4z=5
6x+5y+3z=1

2.10
x+3y—-6z=12

3X+2y+5z2=-10
2X+5y—-32=6



211
2x—-y+2z=3
X+y+2z=-4
4x+y+4z=-3

2.13
Ax-y+z=12
X+2y+4z=6
S5x+y+2z=3

215
x+4y-z=-9
4X—y+5z2=-2

3y-7z2=-6

217
x+5y-6z=-15
3X+y+4z=13
2Xx—-5y+z=9

2.19
3x—-2y-5z=5
2x+3y—-4z=12
X—-2y+3z=-1

212
2x—-y+3z=-14
x+3y-z=11
X—=2y+2z=-7

214
Ix+4y-z=13
3xX+2y+3z=3
2x-3y+z=-10

2.16
dx -y =-6
3X+2y+5z=-14
X-3y+4z=-19

2.18
Ax+4y-2z=11
2Xx-y-z=4
3X-2y+4z=11

2.2C
Adx+y+4z=19
2x—-y+2z=11
X+y+22=6



2.21
2x—-y+2z=0
4x+y+4z=6
X+y+2z=4

2.23
2x-y+3z=-9
X+5y+z=20
3X+4y+2z=15

2.25
Ix-y+z=-11
S5x+y+2z=8

X+5y+4z=16

2.22
2x—-y+2z=8
X+y+z=11
4dx+y+4z=22

2.24
-3x+5y+6z=-8
X+y+z=-4
X—-4y—-2z=-9

2.26
2x+3y+z=4
2Xx+y+3z2=0
Xx+2y+z=1



31
dx+y+z=0
x+3y+z=0
X+y+2z2=0

3.2
-5x+y+z=0
X+6y+z=0
Xx+y-z=0

X+2y-5z2=0
3XxX+y-2z=0

1/13 3. Po3B’ s13aT1t OTHOPIHI CHCTEMU JIIHIMHUX PIBHAHB

3x+2y-z=0
X+2y+9z=0
X+y+2z2=0

x+y+z=0
3x+6y+5z=0
X+4y+3z=0

x-y-z=0
X+4y+2z=0
3x+7y+3z=0
3x+2y-z=0
2x-y+3z=0
Xx+y-z=0
3x-y+2z=0
2x+3y—-5z=0
Xx+y+z=0



3.6
5x-3y+4z=0
3x+2y-z=0
8x-y+3z=0

3.7
x+2y-5z=0
2x-4y+z=0
3Xx-2y-4z=0

3.8
x+2y+4z=0
5x+y+2z=0
4x+y-2z=0

3.9
2x+2y-z=0
5x+4y—-6z=0
3x+2y-5z=0

3.1C
2x—-y+3z2=0
X+2y-5z2=0
3X+y+z=0

3.11
x—-3y—-4z=0
5x—-8y-2z=0
2x+y-2z2=0

x+7y—-3z2=0
3x-5y+z=0
3x+4y-2z2=0

6x+5y-4z=0
Xx+y-z=0
3x+4y+3z=0

7x—-6y+z=0
4x+5y =0
x-2y+3z=0

X+5y+z=0
4x-7y+2z=0

|
|
|
|
|



3.12

x+y+z=0 x+2y+4z=0

2x—-3y+4z=0 5x+y+2z=0

4x-11y+10z=0 4x-y—-2z=0
3.13

Ax-y+2z=0 2x—-y+2z=0

X+y+z=0 4x+y+5z=0

Xx+3y+3z2=0 2x+2y+3z=0
3.14

4x-y+10z=0 x+y+z=0

Xx+2y-z=0 3x-2y+5z=0

2x-3y+4z=0 2x-3y+4z=0
3.15

x+3y+2z=0 3x-y+z=0

2X—-y+3z=0 2x+3y—-4z=0

3x-5y+4z=0 5x+2y-3z=0
3.16

2x+5y+z=0 2x+y—-32=0

4x+6y+3z=0 X+2y—-4z=0

X-y-2z=0 X-y+z=0



3.17

x—-y+2z=0 dx+y+4z=0

2x+y+3z=0 3x-2y-z=0

3x +2z=0 7x-4y+3z=0
3.18

2x-y-5z2=0 3x-2y+z=0

X+2y-3z=0 5x+y—-4z=0

5x+y+4z=0 2x+3y—-5z=0
3.19

x+3y-z=0 S5x+y-2z=0

2x+5y—-2z=0 3x+2y-3z=0

X+y+5z=0 2x-y+2z=0
3.2C

2x—-y+2z=0 x+2y—-4z=0

3X+2y-3z=0 x+3y+2z=0

5x+y-z=0 2x-y-3z=0
3.21

2x-3y+z=0 x-y+2z=0

3x+2y-3z=0 3x-2y+3z=0

5x+y-2z=0 7x+y-3z=0



3.22

2x-3y-7z=0 x+y-z=0

3x+2y-6z2=0 6x+5y—-4z=0

X+5y+z=0 3X+y+3z=0
3.23

x—-5y+2z=0 x+y+2z=0

3X+4y-z=0 X—=2y+z=0

4x-y+z2=0 2X—-y+5z=0
3.24

x+2y+z=0 x—-y+2z=0

x-3y+2z=0 4x—-2y+5z=0

2x-y+3z=0 3x+2y =0
3.25

x—-2y-z=0 2x+y-2z=0

4x-3y-5z2=0 x+3y-2z=0

3x-3y+4z=0 X+y+5z2=0
3.26

x—-8y+7z=0 3x-y+2z=0

3x+5y-4z=0 X+3y+4z=0

4x-3y+3z2=0 2x+y+3z2=0



