JlaGopaTopHe 3aHATTH 5.2.
MatpuyHuii METOJT B Cy4acH1M €KOJIOTii.

MeTta 1a00paTOPHOIO 3aHATT:

O3HallOMHUTH CTYJEHTIB 3 BUKOPHCTAHHSM MAaTPUUYHOTO METOAY IS BHUPIIICHHS
3a7lau eKOJIOTIYHOTO CHPSMYBAHHS Ta BU3HAYUTU AJITOPUTM MATPUYHOTO 3aIUCY
CUCTEMH JIHINHUX PIBHSIHB 1 11 pOo3B’sI3yBaHHSI.

HeoOxinHe o01agHaHHSA Ta MaTepiaain:

[TEOM i3 BcranoBienoto OC Microsoft Windows, mporpamue 3abe3nedeHHS
MathCAD a6o MathCAD Prime a6o MS Excel, onnaifH-kaabKyIsTOp MaTpPHUIh,
[aTepuer Opay3ep, METOIMYHI BKa31BKH

IuTanHs A9 aKkTyajizanii 3HaHb 1 IEPEBIPKU TOTOBHOCTI CTYACHTIB J10
BUKOHAHHS KOHKPETHOI J1abopaTopHOi poOOTH.

1. MaTpuuHuii 3aIMC CUCTEMHU JIIHIMHUX PIBHAHD 1 11 pO3B’SI3yBaHHS.

2. Anroput™m po3B’sS3yBaHHS MAaTPUIHUM METOJIOM CHCTEMY JIIHIMHUX PIBHSHbD.

3amaHo N JiHIHHKUX PIBHSAHB 3 N HeBimomumu (N>3).

allx + alzx + + alnx - b1
Ay X + Aypx + -+ aypnx = by (2)
A1 X + A X + -+ appx = by,

Po3B’s130K cuUCTEMU PIBHSHb Yy MaTpU4HIA (QopMi MOKIMBHMA JUIIE TOMAl, KOJIU
MaTpHIl CHUCTEMH HEBHUPODKEHA, a caMe, HEBUPODKEHA MaTpHIll (HEOCOOMBa,
HECUHTYJISIpHA, IHBEPTOBAaHA) — KBaJ[paTHA MAaTPUIlS, BA3HAYHUK SIKOI HE JIOPIBHIOE
HYJIIO:

det(A) # 0

Hexait 3amano cucremy, sika MICTUTh N JIIHIMHUX PIBHSHB N 3 HEB1JIOMUMU.

a11 a12 aln Xl bl
1 anl anz a‘nn Xn bn
Bgenemo marpwinl.

1 BU3HAYHUK cuctemMu A+ 0, TO Taka CHCTEMa Ma€ €IMHHN PO3B’SI30K, KU
3HaxoauThCs 3a hopmynamu Kpamepa:

Ax1 . Ax; Ay
Xy =00 X = Xp = —5;

Martpuito A, ckiageHy 3 KoediuieHTiB cuctemMu (1), Ha3UBalOTh OCHOBOIO
MaTpPULICI0 CUCTEMH, MATpULl0 X — MaTpHICI0 3 HEBIIOMHUX, a MaTpuuio B —



MaTpUIEIO 3 BUIbHUX WiIEHIB. To/l1 3riIHO 3 MPABUIOM MHOKEHHS MATPHUIb CUCTEMY
(1) MoxHa 3amucaTH OJJHUM MATPUYHHUM PIBHSIHHSIM 3 HEBIJIOMOIO MAaTpHUIIEO X:

AX=B )

[Tpunyctumo, mo matpuns A cucrtemu (1) mac o6epHeny MaTpuio A
TIOMHOKMMO 00HM/IB1 yacTHHY piBHOCTI (2) Ha A 31iBa:

ATAX=A'B.
Ockinbku AYA=E i EX=X, To X=A"'B

Otxke, 00 po3B’si3aTu cucTeMy piBHSAHB (1), JOCTaTHRO 3HAWTH MATPHITIO,
o0epHEeHY /10 MaTPHIIi CUCTEMH, 1 IOMHOXKUTH 11 ClIpaBa Ha MaTPHILIO 3 BUTBHUX
YJICHIB.

Xiax BUKOHAHHS J12a00paTOPHOI po00TH (METOMKA EKCIEPUMEHTAIIBHUX

JOCJTIKCHB ).
1. Cxutactu 3a/1a4y €KOJIOTTYHOTO CTIPSIMYBaHHS.
2. Binkputh cepeny o6uncieHb Ta BBECTH YMOBH 3a]1ayi.
3. BBecTu 3MiHHE 3HaUY€HHS JIJ1s1 TporpaMHoro 3ade3neyeHHs MathCAD,

MathCAD Prime a6o oHaitH-KaJabKyJISTOP MAaTPHILh 3T1AHO BUMOT
cepear O0YNCITIOBAHHS.

4, [lepeBipuTH BUBHAYHUK MATPHIIL.

S. [IpoBecTH po3paxyHOK.

3adaua ona npuxnady: JIuHamika 3poCcTaHHs OaKTepialbHOI MOMYJIALIT B
cepenoBumiax A, B, 1 C 3anucana cuCcTeMOI0 JIIHIMHUX PIBHSHB, /1€

X - KOHILIeHTpalid QakTopy KUl 0OMeXye 3poCTaHHS OaKTepiil B HAAXOMKEHHI
K1,

Y -IMIBUAKICTH aCUMUISAILIIL;
Z - MBUAKICTb PO30aBICHHS.

x+2y+3z=2
32x+y+2z=3
3x +4y +5z=4

[Tpuknan po3paxynky y nporpami MathCAD

1. BBecTu 3HaueHHS MaTpUIll A Ta po3paxyBaTl BU3HAYHUK, SKIIO BUSHAYHUK
HE JIOPIBHIOE HYJIIO TO MOXKJIMBO BUKOPUCTAHHS METOIy MaTpuilb. B manomy
BUIIAJIKy BU3HAYHUK JIOPIBHIOE 64.
BukopucroByroun MaTpyUuHy BKJIAJKy BU3HaYa€EMO OOCPHEHY MaTPHIIIO.
OTpuMaHy 00€pHEHY MATPHUIIIO IOMHOXXHMMO Ha MAaTPUIIKO BUIBHUX YJICHIB.
4. BuzHauaeMo 3MiHHI X, Y, Z.

w N



5. 3amucatv B CHMBOJILHOMY BUTJISIII.
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Bumoru 10 3micTy Ta opopmiieHHS 3BITY 32 pe3yJibTaTaMM BUKOHAHOI
podoTu.

1. TUTYIBHUN JTUCT.

2. Cxitactv 3a/1a4y €KOJIOTTYHOTO CIIPSIMYBaHHS.



PimenHss MaTpUYHUM METOIOM 3alPONOHOBAHOT 3aaui.
BucHoBKku.






