JladopaTopHa po6ota Ne 12. Po3B’si3yBaHHs cucTeM JiHIHUX aJreOpuyHUX
piBHsiHb MeTo0M [ayca.

1. Metoa I'ayca.

ITeit MeTOJL 1Ie HABUBAIOTL MEMOOOM NOCAIO0GHO-
20 surmouerns aminnuzr. Cepes piznux oro Moaudikamii Mu 3yuHu-
MOCs Ha cTemi €0umno2o dinerns. 3a 1IE CXEMOIO PO3B’SI30K CHCTEMU
3HaXOAATh 3a JABa eTanu. CovaTKy BHUXIJHY CHCTEMY PIBHSHDL 3BOJISTD
JI0 piBHOCWJIBHOI Tit cucremu TpukyTHOI hopmu (npamui xid meTomy
layca). Ha apyromy erarii 3HaxXosTh 3HAYEHHST HEBIJIOMUX BEJHYHH, KO-
PUCTYIOUUCH “TPUKYTHOIO” cucreMoro (36opomniti xid merouy Layca).

2. llpsimuii xin.

Hpamuti xid. He obmexkyoumn 3araJibHOCTI, PO3IJISHEMO CUCTCMY
TPbhOX JHHIWHUX PIBHSIHb 3 TPHbOMa HCBIJIOMUMH.

1171 + G12T2 + A13T3 = A14,
a21%1 + A22T2 + A23%3 = Q24, (2)
a31T] + a32T2 + A33T3 = A34-

Hatauii Bei koedirientn cucremu (2), BKIIOYAI0YH 1 BIIbHI WICHA @44,
Ha3UBATAMEMO IIPOCTO KOoedImiEnTaMH.
Bparkaemo, mo a7 # 0. AKimo e He Tax, TO IePeCTAHOBKOIO PIBHIHD
3aB2K/I MOXKHA JIOCSITTA BUKOHAHHS I1€1 YMOBH.
[Toaimumo koedirienTr epioro piBHsiHHS cucreMu (2) Ha 9UCIO a1 .
Orpumaemo
Ty + 2o + 133 = Q4. (3)
B ocranHboMy piBHsSIHHI KOeII[IEHTH O0OYMCIIIOIOTHCS 38 (DOpMYyJIaMu
(_1:13' :al, j:2?3,4.
ar
BukJjiouumo Tenep 3MiHHY X1 3 JApyroro piBHsiHHsI cucremu (2). s
BOI0 MOMHOXKKUMO (3) Ha KoedinienT Olist 1 y JIpyromMy piBHsIHHI, B3si-
THR 3 IPOTUJICKHHUM 3HAKOM, TOOTO Ha —a21. Bljrak JjiojjamMo obujisa
piBHgAHHSA noWwieHHo. /[y Toro, mo6 BUKJIOYUTH 3MIHHY X1 3 TPETHOrO
piBHssg cucreMn (2) BHKOHAEMO amaJIoridii il: piBusmns (3) moMmo-
JKUMO Ha —@31 1 HOYJIEHHO JI0/IaMO JI0 TpeThoro. B pe3yibrari orpumaemo
HACTYIHI JIBa PIBHIHHSA, K1 PO3TJISTHEMO K HOBY CHCTEMY

22 + ia3T3 = 24, (4)
322 + i33T3 = Q34,



Jie KoedimienTn ob4nc/oThes 3a (hopmynaMu
Qi = Qg5 — A1 5, = 2, 3, 7 = 2, 3, 4.

Takum uumoM, MH OTPUMAJIN CHCTEMY PIBHANDL (4), y f4Kiif € Ha oie
PIBHSAHHS 1 Ha OJHy 3MIHHY MeHIe, nixk B cucremi (2). Jasi mocrymaemo
aHaJIori9HO. BBaxKaeMo, Mo (oo # 0 (IKIIO 1€ He Tak, TO HePeCTABUMO
piBHsiHHsI cuctemn (4) micigvu). Toginmmumo KoedinienTn nepimoro pis-
HSIHHSI Ha 9UCJIO (vag. OTpuMaemMo

24 )
T2 + P2373 = P24, e 52;; = P J: J=3,4. (5)
29

3 Jipyroro piBHsiHHsi cucreMu (4) BUKJIOYMMO 3MIiHHY X OLUMCAHUM
puIe crnocoboM. OTpuMaemMo piBHAHHSA

Bszx3 = B34, Jge (B3 = az; — a3, J =34
ITiciist gineHHsT OO PiBHSIHHSI HA (333 BU3HAYUMO
B34 :
L3 = 734, HAC Y34 = ﬁ_ (6)
33

006’eanyroun pisagnns (3), (5), (6), orpuMaemMo cucreMy piBHSIHBL TPH-
KyTHOI bopmHu
T, + 99 + a13T3 = (rq4,
T9 + Pazry = oy, (7)
L3 = 734,
sIKa eKBiBaJIeHTHA cucremi (2).
3ayBaxxuMo, SIKIO BU3HAYHUK cucTemu (2) piBnuii myso, To cucreMa
(7) Moke MaTH BUTJISL

T1 + 1222 + 1373 = Q14, T1 + 1222 + 1373 = Q14,
r3 = [J24, abo r3 = (24,
T3 = (24, T3 = 734-

Y nepuioMy BUIQJIKY cuUcTeMa MaTume 0e3j1id po3B’si3KiB, y JIpyIro-
My — 2KojiHOro. Tomy 3 ocrarouHoro BurJisily cucremu (7) MOXKHa CKa3aTH
CKLIIBKH PO3B’SI3KIB Mae cucrema (2).

3. 3BopoTHiii xij.

3eopomnit xtd. lleit etan nossirae y 3uaiijienni 3Ha4e€Hb HEBIJOMUAX
BeJIMYMH 3 cUCTeMH piBH#AHDL (7), 1 HA3MBAETHCH 3BOPOTHIM XOIOM TO-
My, IO CHOYATKY 3 OCTAHHBOI'O PiBHSIHHS OTPUMYIOTH 3HAYE€HHSI 3MIHHOI
I3, MOTIM IO BEJIMYUHY HiJICTABJISIIOTH y Jipyre piBHsiHHs cucremu (7) i
3HAXO/ATh To, & BiJITaK ICJsl 1IJICTAHOBKH o 1 '3 B IIEpINC PIBHSHHS
OTPUMYIOTH 1. PO3B’s130K 3HaX0/isATh 3a (bopMysiaMu



I3 = 734,

e I /- .

Ty = [P2a — P23xs, (8)
Iry = 14 — 1272 — (¥13T3.

Ockinbku cucremu piBasiab (2) i (7) ekBiBasienTHi, TO po3B’su30K (8)
cucremu (7) 6yse po3s’siskom cucremu (2).

4. Opranizanisi Ta KOHTPOJb 00YHMCJICHb.

Opzanizauia ma KoHMpPoas obyucaens. Onucadi Bulie 1epeTBo-
peHIT CHCTEMU JIHIATUX ajredpaianux piBisAnb (hbakKTHHIO € IICPETBOPCIH-
usimu 11 koedinjentis (qus. Bignosiani popmyiun). Tomy Hemae norpedbu
BHUITMCYBATH TIJTY CHCTEMY, JOCTATHBLO 3AITACATH MATPHITIO KoedirienTin
Ta CTOBIYMK BLILHHMX YJIE€HIB 1 HaJI HUMH BHKOHATH IieperBopenHsi. Bci
3AITUCH JIOMJIFHO PO3MICTUTH B OKpeMmii Tabsmmi (jus. Tabu. 3). [lpm
PO3B’s3yBaHHl 3a/1a4 3a JIOIOMOI'OI0 HYHUCE/ILHUX MEeTOJIB HeoOXiHO BMi-
TH 3JIACHIOBATH NEPEBIPKY NPaBUJIBLHOCTI OTPUMAHUX pesysbraris (3a-
KJIIOYHUH KONTPOJIL 009HCIens). KMo KUIbKICTh 009uC/Ienn BeJIMKa, TO
GarKaHO BMITH I€pPeBIpATH MPABUIBHICTh TPOMIXKHHUX Pe3yJIbTATIB (IOTO-
YIHI KONTPOJIL 00YUCIeID ).

Cxema €1MHOr0 JiJIeHHsl JIO3BOJISIE IIPOBOAUTHU i IIOTOYHHMIA, 1 3aK/IIOY-
Huit KOHTpoJib obuncienn. 1100 Buacno BusBuTH 1 BUITpaBUTH O0IHCITIO-
BaJILHI IOMUJIKH, Y TaOJIMIIO 3 BBEJIEHO, KPIM HIPUPOJIIX CTOBIYHKIB 3
KoediniearaMu 1 BlabHUM dieHoM cucremu (1), aBa JIomaTKOBMX — IIij
ciuinbio Ha3sow “Konrposn”: “konrpoibia cyma’ 1 “psijikoBa cyma’.

Ha nepmomy Kporii ejieMeHTH 000X CTOBITYUKIB O0YHCIIIOIOTHCS OJ[HA-
KOBO — I1¢ cyMa KOeMIMIE€NTIB BiITOBIIIOr0 PsijiKa PO3IIAPEIIO] MATPHIII.

Y 1poleci 3Be/IeHHs BUX1JHOI CUCTEMH J10 TPUKYTHOI (popMu HaJl eJie-
MEHTAMHW CTOBITIHKA “KOHTPOJBHA CyMa’ BHUKOHYIOTEH Ti K IEPETBOPEH-
Hsl, 0 i HaJ| KoedimienTamMu cucreMu. JlJisi bOro MOXKHa CKOpUCTATHCH
BiIMOBI THAMY  (bOpMYyJIaMH, TiJICTABABIIN Ha MICIEe JPYroro imjekca y
BiIOBLHKUX KoedinienTax uudpy 5.

EnemenTn croBm4umMKa “psijikoBa cyMa’ 3aBXKJHM ODYMCJIIOIOTHCS OJ[HA-
KOBO — IIe cyMa KoehinienTis BIIIOBIIOrO psjika Tabiuil, ne BKIoYa-
1094 KOHTPOJIbHOI CyMMU.



Kpo- | Homep | Koediuienru pu Kourposn
KH pin- 3MIHITNX Bijmnimit
HSHHS qJ1ed Kourpoabua Paakosa
I I I3
cyma cyMma
1
1 ai;n | a2 | ais @14 ais > ay;
j=1
1
1 2 191 a9o a3 a24 a9y E t’ng
i=1
1
3 a3y asz ass 34 ass Z a3;
J=1
1
1 1 12 | Q13 14 15 Yoo +1
i=2
1
2 2 0 Qa2 | Q23 Q24 Qo5 >
i=2
1
3 0 Q32 | (33 Qi34 Q35 Q3
j=2
1
2 0 1 Ba3 B24 325 > Ba; +1
i=3
3 1
3 0 0 B33 B34 B35 > B3
j=3
4 3 0 0 1 Y34 V35 Y34 +1

[lToTownmit KOHTPOJIHL OOYHNCIIEHE TIOATAE Y TIOPIBHAHHI €JIEMEHTIB OC-
TAHHIX JIBOX CTOBIYHMKIB. ZIKI110 3HadyeHHs1 30iralorbesd abo BIIPI3HAIOTLCS
Ha BIJIHOCHO MAJIy BEJIMTHHY, TO OOMHC/ICHHS BUKOHAHO MPABHJILHO 1 MO-
KIA [EePexXOAUTH JI0 OOpPOoDKKM HACTYIIHOrO psjka. fIKIio i BeJudYunu
3HAYHO BiJAPI3HAIOTHCS, TO IIPU OOYMCIIEHH] JAHOIO PsijiKa JIOIMYIIEHO I10-

MUJIKY.

Ha 3BoporHboMy X011 1ic/isl 3HAXO/KEHHsI PO3B’S3KY Ty, To, T3 CH-

cremu (2) pobusits nacryrme. Y dopmyin (8) 3amicTn KoedIrienTis 3y,
(24, (14 nijcrapsitors KoediienTu 35, (G5, (15 BiANOBiNHO 1 3HAXO-
JIATh 9UCIa T1, To, T3. i uncoa (B Mexkax 3a/1aHOT TOYHOCTI) MOBUHHI
3a/I0BOJILHSITH PiBHICTDL T; = x; + 1, 1 = 1,2,3. Came B 11boMy 1 1OJIsITAE
CYTh 3aKJIIOYHOT'O KOHTPOJIIO.




5. YTOo4YHEeHHs PO3B’A3KY.

Ymounernns poses’ssxy. HYepes MoxkmBi 3a0KpyriIels mij 4ac 0b-
4KCJIeHb 3HAYEHHsI JIBMX 4acTUH PIBHsIHL cucTeMu (2), B3arasl KazKyuw,
He 30iraTUMyThCA 31 3HAYMECHHSIMHA 1X TTPABUX YTACTHH. 3HAYMEHHS PI3HHIH
MI2K BLIbHMMM 4JIeHAMH BUX1JHOI CHUCTEMHM JIHIMHUX PIBHAHD 1 pe3yJibra-
TAMHM ITiJICTAHOBKH B IIi PiBHAHHA O0YMCJICHHX 3HAYCHb 3MIHHUX Ha3WBa-
I0THCS HEB A3KAMU.

Hexaii :1:(1], :1?8, :cg — po3B’s30K cucremu (2), 3HAWJIEHUI 38 MeTOJ0M
layca. B Takomy pasi nes’s3ku 009UCITIOIOTLCH 38 (hopMysiaMu

01 = ayq — (611111?%]I + (1123?8 + (11333%);
do = agq — (ag 55[1) + 6122:1?% + 612337,%): 9)
03 = azq — (az12Y + az22Y + agz2y).

Akmo BCi HEB'sI3KKM MaJii, TO BBayKalTh, IO PO3B’s30K cucremu (2)
3HARJICIIO0 3 HOTPIONOI0 TOUHICTIO, B 1HIIOMY BHIAJIKy HOro mnorpidbio
yrouHuTH. PO3B’SI30K LIYKAIOTh y BULISIA T = 2 + €1, To = 19 + &9,
T3 = T9 + €3, e €1, £2, £3 — MyKani Moxubkn poss’a3Ky. llizcrasmmo i
piBuocri y Buxijny cucremy (2). Teuep, sikio Bpaxysaru dbopmysu (9),
JIJ15 3HAXOJKEeHHs uucetl £;, 1 = 1,2, 3 OTPUMAEMO CUCTEMY

Y aije; =6, i=1,2,3 (10)
J=1

6. BapianTu 3aB1aHb.

| 4x, +3x, +2x; +x, =12; x,  +x, +2x; +3x, =8;
3x, +6x, +4x, +2x, =19; 3, —-x, —x; 2x, =2
1 2x, +4x, +6x;, +3x, =21; s 2x, +3x, -x, -x, =5;
x, +2x, +3x; +4x, =13. x, +2x, +3x; -x, =6.
(x,  +5x, +3x, -4x, =5; (x, +3x, +5x, +7x, =22,
3x, +x, =2x; =2; 3x, +5x, +7x; +x, =26;
2 5x, —Tx, +10x, =8; 8. 5x, +7x, +x, +3x, =22;
| 3x, —5x =-2. | Tx +x, 3% Hdx, =26,
[(x, -2x, +3x, +4x, =1I; [(x,  +2x, +3x, +4x, =10;
X, —2x; +3x, =6; 2%, +x, +2x; +3x, =8§;
3 3x, +2x, —5x, =-2; 9' 3x, +2x, +x; +2x, =8;
4x, +3x, —Sx, =6. 4x, +3x, +2x; +x, =10.




2y — .
2x, —x,  +x, X,
2x, —x, —3x,
3x, —X; +x,

4x,  +x, X,
x, —3x, +x;

3x, —2x; +4x,
x, +2x, -x; —3x,

X, -x, +2x; +x,

X, +x, —x; +3x

7. Xix podoTu

10.

11.

12,

L.

+2x;

—2x
+2x;
+5x,
+7x;

+x,

+2x,
+7x,
+X,

+3x,

1. Po3B’soKiTh 3a/1aHy y BapiaHTI 3aBJIaHHS CUCTEMY JIIHIHHUX anreOpaiyHux
PIBHSIHb METOJIOM ['ayca BpyUHY, 3 BUKOPUCTAHHSIM KaJbKyJISATOPA;

2. Cxopucraitecs JjIsl BAKOHAHHS OOHMCIIEHb KOE(IIIEHTIB PIHSAHD y MPSIMOMY
Ta 00EPHEHOMY XO/Ii METOTy eJIeKTPOHHOI0 Tadauuero B MS Excel, a6o B

O0o Calc.

3. Peanizyiite Ha Python nporpamy, sika po3B’s3ye 3a/1any y BapiaHTi

3aBAaHHS CUCTEMY JIIHIMHUX anreOpaidyHuX piBHAHb MeToAoM [ayca.

4. TlopiBHAiTEe OTpUMaHi y MyHKTax 1-3 po3B’sI3KM CUCTEMHU.



