Tema 7.
CucremMm niHIMHMX

Ta HeZiHIMHMX PIBHSIHD

Ypok 1. O3Ha4eHHs NiHIMHOro piBHAHHSA
3 BOMA HeBigormmmm. CrcTeMm NiHIMHMX PIBHAHD
i3 1BOMA HeBiZOMMMM

[MnaH ypoky

1. NMoBTOPEHHA HaBYazibHOro MaTepiany.

2. O3HaYeNHs NiHIMHOro PIBHANNSA 3 IBOMA NEBIZLOMMMM.

3. CrucTeMm NiHIMHKUX PiBHAND i3 BOMA HEBIZOMUMM.

4. TpadiuNa iNTepnpeTalis cMcTeM MiNIMHUX PiBHSAND i3 ZBOMA HEBIZOMMUMM.
5. CknazgaNHsi MaTEMATUYHMX MOZLenel TEKCTOBMX 3azau.

OuikyBaHi pe3ynbTaTh HaB4Ya7IbHMX ZOCATHENb

YyeHb/yueHunusa:

[OCNIAKYE NPOBNEMHY CUTYaLi0, BULLYKYIOUN Ta A0y4atouM PiSHOMAHITHI Axkepena iHbopmalir,
OLLiIHIOE NOBHOTY i BiporigHicTb iHbopmauii [12 MAO 1.2.1];

NPOMOHYE LWASXN AOCATHEHHSA pe3ynbTaTiB po3B’A3aHHA NpobaemHol cuTyalii, nepenbayae MoxK-
nmBi pn3nkm [12 MAO 1.3.2-1];

nepeTBoproe iHGOPMaLLit0 MaTEMATUYHOIO 3MICTY 3 oAHiei GopMU B iHLLY, B TOMY YMUCAi i 3 3aCTO-
CyBaHHAM iHpopmaLinHux TexHonorin [12 MAO 2.1.3-2];

camocTiiHo abo y cniBnpaui 3 iHWKMK Byaye maTemaTUYHY Mmogenb NpobieMHoi cuTyauii, Aopey-
HO Aobupatoum maTemaTuyHi 3acobu ana nobyaosu mogeni [12 MAO 2.3.2-1];

CaMoCTiliHO abo y cniBnpaLi 3 iHWMMW BU3HAYa€E CYTTEBI AaHi B KOMMNIEKCHI NpobiemHil cutyauji
Ta ixHto BiporigHictb [12 MAO 3.1.1-1];

BUKOPUCTOBYE Pi3Hi popmuM NoaaHHA matemaTmyHmx ob’ektis [12 MAO 4.2.2-2].

Apy>kHi nopagu BunTenio/BumnTennui o ypoky

1) Ha no4aTtKy BUBYEHHSA TEMM 3aNPOMNOHYITE YY4HAM/YHEHNLAM MOTUBALLIAHI 3aNMTaHHA WOA0
martepiany ypoKy. 3anutaHHa anwe chopmyntoinTe, 6e3 Bignosigen Ha HUX. Ha aeaki 3anutaHHA
BiANOBIAI OTPMMAEMO YNPOAOBXK YPOKY.



Io

2) Po3noyHiTb YPOK 3 MOBTOPEHHA, a came: po3B’A3yBaHHA 3aBaaHb 3HO. Ob6epiTb KifbKa 3a-
BOAHb Ha Bal po3cya,

3) Coopmynioiite (6e3 po3B’A3aHHA) NPaAKTUYHY 3a4a4Yy.

4) Teopito noaaBamTe CTUCNO. 3pa3Kkn MOXKINBOTO NOAaHHA TEOpPil HAaBOAATLCA.
5) Knacuoikyiite pisHOBUAM piBHAHb i3 ABOMA HEBIAOMUMM.

6) HaBepaiTb 03HaYeHHA NiHIMHOro PiBHAHHA 3 4BOMa HEBIZOMUMM.

7) NMpoaHanisyiTe HasBHICTb PO3B’A3KIB PiBHAHD i3 ABOMA HEBIAOMUMMU.

8) [lo KOXKHOro TEOPETUYHOIO TBEPAKEHHA HaBEeAEHO KifIbKa iNOCTPATUBHUX NpuKnaais. Obu-
panTe iNOCTPaTUBHI NPUKAAAM Ha CBill po3cya.

9) YBecb 3aNpoONOHOBaHMI MaTepiasl HEMOXIMBO NOAATM B YAaCOBUX BUMMIipax OAHOIO YPOKY,
TOoMy 0bupaiTe KiNbKiCTb MaTepiany Ha Ball po3cya,

10) CnnaHyiTe ypoK TakK, Wo6 BMUAINMUTK Yac Ha OCTaHHI 6/10KM YPOKY, @ came: po3B’s3yBaHHSA
NPaKTMYHOI 3a4a4i Ta TPEHYBaNbHI BMPaBW AK BaXKNMBUIA KOMNOHEHT GOPMYBaHHA MPAKTUUYHUX
HaBWKiB i HABYAHHA YYHIB CaMOCTIlMHOI poHOTW Hag 3aBAAHHAMM.

11) AKUEHTYWTE yBary y4HiB/y4eHu1Lb Ha BaXK/IMBOCTiI CTBOPEHHSA NPOEKTIB, AKi MOXKYTb BYTH anb-
TEPHATUBOK KOHTPO/IbHOI POHOTK 3 TEMU. 3aNPONOHyIiTe yYHAM/y4eHMLuAM 0bpaTh Temun ans
iHAMBIAYaNnbHUX (rPynoBMX) NPOEKTIB. PoboTa Hag obpaHMM NPOEKTOM MOXKEe TPUBATU YyNpo-
[LOB) BMBYEHHA (MOBTOPEHHA) yciei 3MicToBOT TeMU. TeMamMuM MPOEKTIB MOXKYTb ByTM 3anpono-
HOBaHi BaMM NPAKTUYHI 3aBAAHHA 3a PiBHAMM cKnagHocTi A, B, C. AKLLO y4eHb/y4eHnua po3s’s-
3a/M piBeHb A, TO A4/1A NPOEKTY BOHN MOXKYTb 06paTy piBHi B abo C.

OpranisauifHa YactiHa (2—3 xB)

MoTHMBALIMHI 32aNMTaNNSA

1) AKWO WOKoNaAHMA AecepT «KiHAEep-COpPMNpPM3» KOWTYE 52 rpH 3a WTYKY, @ PMUCOBI Yincn —
66 rpH 3a NayKy, TO YN BAXKAMBO 3HATU, CKINIbKM WUTYK «KiHAEP-CIOPApPM3iB» Ta MAYOK YiNciB moxe
npuAabaTh NoKkyneub 3a HAABHOCTI Y Hboro 500 rpH?

2) AKWOo 30WUT ANA MaatoBaHHA Ha 43 rpuBHI AOPOMKUYMIA Big, NayYkM ONiBLiB, @ Pa3omM 30LIUT
Ta ONiBLi KOWTYOTb 237 rpH, TO YM BAXK/IMBO NOPAXyBaTW BAPTICTb 30LIMTA Ta BAPTiCTb NAYKM ONiB-
LiB OKpemo?

3) Y BaXKAMBO PO3YMITH, SIK 33 AONOMOIO CUCTEM PIBHAHb MOMKHA PO3B’A3yBaTM MPAKTUYHI 3a-
navi?

4) Ak 32 ;onomoroto Teopemu, obepHeHoi Ao Teopemu BieTa, nigibpaTn KopeHi KBagpaTHOro pis-
HAHHA, AKE € MAaTEMATUYHOI MOZE//IIO NEBHOI NPAaKTUYHOI 3a4aui?

ll. MoBTOpenHs (3—4 xB)

1.

Axmo m=n—1, T0 7— m =... (3HO, 2014 p.).

A b B r A

n—8 6—n 8—n n—=6 n+6




2. VEaxiTh pIBHAHHSI, KOPEHEM SKOT'0 € YHCJIO 2. (3HO, 2014 p.).

A b B r A
L o 2+4=0 5+ 12 =2 x+2=x 6,
x—2 X
, . . 2¢—3 x+1
3. Posp’skiTh piBHAHHSI I (3HO, 2013 p.).
A b B r A
_3 4 7 > 7
3 3 5 3 3
L4, {dAxmo x+2y—6z=—-11-y+3z=5, T0 X =... (3HO, 2013 p.).
A b B r A
9 11 4 -9 -11
5. VikamxiTb IPOMIMKOK, SKOMY HAJEKUTH KOPIHbL PIBHAHHSI =7. (3HO, 2017 p.).
A b B r A
(—o00;— 2] (—2;0] (0; 2] (2; 4] [4; +o0)

Bionosioi: 1-B; 2-JI; 3-1;4—-A; 5—-A.

flk 51 BMpiWwyIOo NneBHy npo6nemy?

3anava. ¥V cynepMapKeTi BAKOPUCTOBYIOTh BIZKH JBOX P13HOBH/IIB. MEHIIINM Bi3KOM MOMKHA
repeBe3TH 6 KI' BAHTAXKY, a OLIBITUM — 12 KT BaHTaKY.

1. CxkiamiTh pIBHSHHS, 3a JOIOMOIOI SKOT0 MOMKHA BH3HAYUTH KIJIBKICTH MEHIITHX
Ta OLIBIINX BI3K1B, HOTPIOHUX, 11100 TpaHcmopTyBaTtu 600 KI BAHTAKY .

2. Busnaure, CKIJIbKH IIOTP1OHO OLJIBINHMX BI3KIB, SIKIIO B MAra3wHl, HA MOMEHT TpPaH-
CIIOPTYBAHHS BaHTaXKY, € juiile 50 BLILHUX MEHIINX BI3KIB.

3. Axmro 11 mepeBe3eHHs BAHTAXKY B CyllepMapKeTl 3aJIuiinuiocsa jguire 30 OlIbIInuX
BI3KIB, TO CK1JIBKM 3HATO00UTHCA MEHIIINX BI3KIB?

4. Fsacyiite, un mokHA HepeBe3Tr 600 KT BAHTAKY, KIIO B CyIIepMaPKET] 3aIUIIIHIINC
BLIbHUMH 40 MeHIIHX BI3KIB 1 30 OLILIIMX Bi3KIB?

lll. O3Ha4eHHs NiNiIMHOro PiBHANHA 3 BOMa HeBigoMuMK (4—S xB)

Pignannsa 3 06oma Hesidomumu

e N

JIinitini pieHanHA Inwi pienanns
ax + by =c, xy =25,
3x + 6y =18, x2+ y2=16,
0-x—3y+6=0. yi=x3+ 2x

Oznauennsa. PiBuauaus sungy ax + by = ¢, ne a, b, ¢ — mesxl ynciaa, Ha3UBAOTh JILH L~
HUM PIBHAHHAM I3 060MaA HEBL00MUMU.




Po3zé’sazamu ninitine pi6HAHHA 3 080Ma HE8Ii0OMUMU — 1€ 0O3HAYAE, IO II0-
TPiOHO 3HAWTH yCi mapu YMCeJI X Ta )y, AKl MepeTBOPIOITh PiBHAHHA y Ipa-
BUJIbHY PiBHICTb.

Po3sB’st3koM piBHSHHS 3 TBOMA 3MIHHUMH € ITapa YKCeJI, IIPH II1CTAHOBIN SKUX Y PIBHAH-
Hs OTPHUMA€EMO ITPABUJIBHY PIBHICTb.
Hampurnam, mapa gucest (1;1) € po3s’stakoM piBHAHHA 5x + 3y =8, ocKimbKu 5- 1+ 3 - 1 =8.

3aysascerns. Po3B’430K piBHAHHA 3 ABOMAa HEBiJOMMUMH 3aNHCYIOTh K Mapy
qucesi. Ha mepmiomy micii B qy:KKax 3anucylOTh 3HAYEHHS 3MiHHOI X, a HA
OPyromMmy — 3HaA4YeHHs 3MiHHOI Yy (y JekcuxkorpadgivaoMy mopsaaky, TOOTO 3a
asadgasiTom).

HaseHicTb po3B’sa3KiB y PIBHAHHAX i3 3BOMA HEBIZOMMMM

1. Pisnanna 3 0éoma Hesidomumu mae 6e3J1iu po3eé’a3Kie.

Hampuxaan.

1) Jlimifizne piBHaHHS 5x + 3y = 8 Mae 0e3siu map po3B’A3KiB, HAIIPUKJIIA, IIAPU YUCEJT
(1; 1), (1,6; 0) € po3B’ss3KaMu PIBHSIHHI.

2) PiBaanna x? + y% = 9 e pIBHAHHAM KoJ1a, 3 iteaTpom y Toutrl (0; 0) 1 3 paaiycom 3. Ko-
OPIWHATHU OyIb-IKOI TOUKH, IO JIEKUTh HA JAHOMY KOJI1, € PO3B SIKOM P1BHSIHESI.

2. Pisnanna 3 060ma HeGioOMUMU MAE OOUH PO36°A30K.

Hampuxian, pisasaausa x?+ y*= 0 mae suine oguH poas s30k (0; 0), ockiabprm x2> 0, y* >0,
Tomy x =y = 0.

3. PieHanHAa 3 060ma 3MIHHUMU He MAE PO36°A3KIiE.

Hanpurmnan, piBasauaasa x*+ y * =—6 He Mae po3B’sI3KIB, OCKLJIBKI CyMa HeBlJI EMHUX JHCEeJI
He MO3Ke JOPIBHIOBATH Bl €MHOMY YHCJLY.

ImocTpaTueHi npuknanm (3—4 xB)

6. Vramxire, axa 3 map uwncesn (2; 3), (—1; 1), (0,5; —2) € posB’stakoM piBHAHHA 4x + 6y = —10.
Pozé’szannsa. IlincraBuMo y pIBHAHHSA 3HAYECHHS X 1 Y.
1)4-2+6-3#-10, Tomy mapa uuce (2; 3) — He € PO3B’A3KOM PIBHAHHS.
2)4-(-1) + 6 - (-1) =-10, orsxe, mapa uuces (—1; —1) — oaHMH 13 PO3B’SI3KIB PIBHIHHS
4x + 6y =-10;
3)4-0,5+6-(-2)=-10, orsxe, mapa umnce (0,5; —2) — po3B’sI30K PIBHAHHI.
Bionosios. (—1; -1); (0,5; -2).

7. 3uaiimTh OyOb-sIKUI PO3B’SI30K PIBHAHHA 3x + 4y = 14.

Pozé’szannsa. IligcTraBuMo v piBHSAHHS JOBLJIbHE 3HAYEHHS OHIel 3MIHHOI.
Hexait x = 2, Tonl maemo:

3.2+4y=14, 6+4y=14, 4y=14-6, y=2.

Orxe, mapa uncesn (2; 2) — po3B’sI30K PIBHIHHS.

Bionosios. (2; 2).

8. Bupasits aMiHHY y yepes3 3MIHHY X Y PiBHAHHI 4x + 6y =—10. 3HAAIITH OAUH 13 PO3B’s3-
KIB PIBHSHHSI.

Pozs’szanna.
—-10-4 2(—5—-2
1) Bupasumo y uepes x: 4x + 6y =—10, 6y =—-10—4x, y= 06 X ( 56 x) ,




Bionosios. 1) y:—é—zx; 2) 3;—3g .
3 3 3
IV. AiNifiHi piBHANHS 3 1BOMA HeBigoMmmMu. [padiyna intocTpauis

¥V saranpHOMY BUIIAIKY JIIHIMHE PIBHAHHS 3 TBOMAa HEBIJOMUMH Mae 0e3JI14 I1ap po3B’sa3-
kiB. [lapu po3B’si3KiB PIBHAHHS BU3HAYAIOTH KOOPJIUHATHA TOUOK, IO HAJIEKATH IIPAMIN JIi-
Hii, AKa € TpadiKoM JIIHINHOTO PIBHIAHHSA 3 JBOMAa HEBIJOMUMMU.

Posrnaaemo po3ranmyBaHHS NPAMOI JIiHII HA KOOPAMHATHIN IIJIOMIMHI 3aJI€K-
HO BiJg 3HaYeHb mapameTtpiB (umcen) a, d i c.

1) Axmo a #0, b # 0, ¢ # 0, To mpsAMAa JIIHIL IIEpPEeTHHATAME KOOPIUHATHI 0oCl (X — BICh
abcIyc Ta y — BiCh OPJHHAT) ML FOCTPHUM a00 TYIHUM KyTOM 13 JOZATHUM HAIIPSIMKOM
oci Okx.

I3 piBHsgHHA ax + by = ¢ MaTEMEMO:

by=—ax+c y——gac+E
’ b b’

a a . . .
Yucito % II03HAYATh k = % 1 Ha3UBAIOTh KYMO8UM KOePiluieHmoM.

Axmo £ > 0, To KyT MK IPsMOIO Ta JOJATHHM HaIpaMkoMm ocl Ox — roctpuii. Aximo
k <0, TO KyT Ml HOPSAMOIO Ta JOAATHUM HAIIPAMKOM ocl Ox — TyIIHIA.

y=kx+b
k>0 b/ \b\kj

/0 x o) N«

2) Axmo a #0, b #0, ¢ = 0, To IpsAMAa JIiHIS HepeTHHATHME KOOPAUHATHI 0Cl Y TOYII
(0; 0) iz roctpuM ab0 TYIIMM KyTOM 13 JOZAaTHHUM HanpsaMiKoM oci Ox (aHAJIOTIYHO I10-
IIepeTHHOMY IIYHKTY).

c _ . .
3) Axmo a =0, To y= » mpsaMa JIHISA, sKa mapajeabHa ocl Ox, 1 IIPOXOIUTh Yepes

TOYKY y = <.
b Yh x=3
4) Axmo b =0, To x = c_ npsaMa JIHIig, dKa IapaJiesbHa
a
oci Oy, 1 IPOXOIUTE Yepe3 TOUKY X = <. 1
a
Hampuxnan. [looyayemo rpadiku piBHAHB: ¥y = —21x = 3 ol 1 3«
(TMB. PUCYHOK). yl==
=2




V. CrcteMm niNiMHKMX piBHAND i3 1BOMa HeBinoMmMM (3—4 xB)

Ipumimrxa. IIlo6 3HANTHU CHIIBHUNA PO3B’A30K KIJIbKOX PiBHAHB, TO HOTPiOHO
po3B’a3aTu cucTteMy piBHAHBL. PO3B’43K0M crcTeMu piBHAHB i3 JBOMA HEBig0-
MUMH HAa3UBAIOTh Mapy 3HAYEHb HEBiJOMHX, IKA ME€PETBOPIOE PiBHAHHSI CH-
CTeMHU y IPABUJIbHY PiBHICTB.

2x+4y =6,

e mapa uuceJ (1; 1), Tomy 1110
Sx—dy—1 p (1; 1) y

Hanpurian. Po3s’a3kom cucreMu piBHSHD 1

IIPH IIACTAHOBII IIUX YKCeI X = 1, y = 1 y mepiiie Ta Apyre piBHAHHSI CHCTEMU OTPHIMA-
€MO IIPaBUJIbHI piBHOCTL: 2-1+4-1=6Tab-1-4-1=1.
Omxe, mapa uuced (1; 1) — po3B’s130K 3a0aHOI CUCTEMHU PIBHSIHD.

IntocTpaTMBHI NpuKnanM

x—y=3,
x+y=15.
Pozé’szanna. 1) Axmo x =6,y =9, To 6 — 9 # 3, TOMy BKa3aHa IIapa Jrncej He € pO3B 13-
KOM JTaHOI CUCTEMH.

2) Armo x=9, y=6, Tom 9—6=3; 9 + 6 = 15. TobTO0, 3amaHa mapa Yuces 3aJ0BOJILHSIE
YMOBY IIEPIIIOr0 Ta IPYTroro PiBHAHL CUCTEMH, OTKeE, € I pO3B SI3KOM.

1) Axmmo x =0, y = 0, Tomi 0 — 0 # 3, ToMy BKasaHa Imapa 4ucej He € PO3B A3KOM JaHOI
CUCTEMH.

Bionosiows. (9; 6).

Busuaure, saxa 3 map unces (6; 9), (9; 6), (0; 0) € po3B’sI3KOM CHCTEMHU PIBHSIHD {

10. V manmi Manunnm e nBa cunn — [lerpuk ra Yernm. [lerpuk crapimmii 3a Yernma Ha 3 POKH.

[Iporopiu Ilerpuk e i yaBiul crapirmit 3a Yeruma. CKIJIBKK POKIB XJIOIMYUKaM? 3a
YMOBOIO 334491 CKJIQJITh BIAIIOBIIHY CHCTEMY.

Posze’szannsa. Crnamaemo marematudyHy Momnesib 3amadl. Hexait Ilerpury x poxis,
a YcTumy y poKiB.
Tom x —y = 3, amxe [lerpux Ha 3 poxku crapimii 3a Ycruma.
IIpu nromy, x = 2y, ockiibku [leTpuk yaBidl crapinuii 3a YcruMma.

X—y= 37
Cramaemo cucremy:

x =2y.

Bionosios. {x =3
x =2y.

VI. B3aeMHe po3TallyBaHHs BOX NPSIMMX Ha NAoLwmHi (S xB)

Bsaemmue posrarryBaHHS TBOX IMIPAMUX Ha IJIONIMHI 3aJIa€ CUCTEMA JIHIMHUX PIBHAHbD:
{alx +by=c,
a,x +b,y =c,.

Posrnauemo posramyBaHHA ABOX MPAMHUX, 3aJaHUX JIHIHHUMHA PiBHAHHAMU
3 IBOMA HEBiJOMHMMH HA KOOPAVHATHINA IIJIOMIMHI.

1) IIpsmi, 1110 € rpadikamMu pPIBHSAHD, IePETUHAOTHCA B OHIM Toulrl. Toml cucrema ma-
THMe €IUHUN PO3B A30K, TOOTO KOOPAUHATH TOUYKH IIEPETUHY IPAMUX: (X,; V).



11.

12.

13*.

b

.. a
[Tpu 11bOMY BUKOHYEThCS CITIBBIIHOIIEHHS: — = —-.

aZ b2
2) IIpsimi, 1110 € TpadikaMu piBHSIHD, mapaJsiesbHl. To/l cucremMa He MaTuMe PO3B SI3KIB.
o a, b ¢
[Tpu 11bOMY BUKOHYETBCS CIIBBITHOIIEHHS: — = —- = —,

aZ bZ c2
3) Ilpsami, 1o e rpacikamMu piBHAHL, 301iramThbesa. Tom crucrema MaTrMe 6e3J11Y Po3B I3KIB.
o a b ¢
[Ipu 11bOMY BUKOHY€ETHCS CIIIBBIIHOIICHHS: — = b =1,
a c
2 2 2

IntocTpaTuBHI NnpuKnanm

. , . ) 2x —3y=-—1,
CrilIbKY PO3B’sI3KIB Mae cucTeMa PIBHIHD
3x+4y=2?
, . : ..a 2 b -3
Poszs’azannsa. 3HaiimeMo BIOHOIIIEHHS IapaMeTpiB: — = 33 = o
a
2 2

. 2 3 .
OcKlIbKHA g = e TO CHCTEMA MA€E ENVHUMN PO3B A30K.

Bionosios. OnuH po3B’sa30K.

3BHaiOITh yCcl 3HAYEHHS IapaMerpa a, IPpU KOKHOMY 3 IKHX CHCTeMa PIBHIHD
y—2x+3=0, . ,
MAae eIUHUN PO3B I30K.
y+(@+3)x—-5=0
—2x+y=-3,
(a+3)x+y=>5.
bl

. a
Cucrema Mae efUHAN PO3B’I30K, AKIIO —- = b_
a
2 2

Poszs’azanns. 3anuinemo cucreMy y BUTJISIL

3HaiigeMo BIJHOIIEHHS KoedlI[leHTiB

1 .
=—,3BlICM A+3=—2, a=—5.
a+3 1

Otxe, a € (—oo; —5)U(—5; +00).
Bionosiov. a € (—oo; —5) U (—5; +0).

3x—my=n,

3HaITL CyMy HapaMeTpiB m 1 i, IPHU IKUX CHCTEMA PIBHSIHD Mae 0e3JIiu
2x+3y=5
PO3B’sI3KIB.
Pozé’azanns. Cucrema MmaTrMe 0e3J114 pO3B A3KIB, SIKIIIO BUKOHYIOTHCS CIIIBBIIHOIIIEHHS:
3 n 15
b _—— -, n—— ,
aQ, G .12 5 2
—=—=—+.Toxl
a, b, ¢ 3_-m, _ 9
= = .
2 3 2
IIepeBipKoio mepeKoHyeMOC 10 3HAIeH] 3HAaUeHH IIapaMeTPIB m 1 1 3aJ0BOJIbHSIIOTH
. a, b ¢ ) 15 9
piBHicTb = =21 =1L Togi m4+n=——-==3
a, b, ¢ 2 2

Bionosiow. 3.



VIl. Po3B’a3yBaNHsA npakTyHoi 3aza4i. [pynoBa akTueHicTb (10 xB)

flk 7 BMpiWIyIO NeBHy Nnpo6nemy?

3agauva. Y cynmepMapkeTi BUKOPHUCTOBYIOTH BI3KH JBOX PI3HOBHUAIB. MeHIIIMM BIZKOM MOKHA

IepeBe3TH 6 KT BAHTAKY, a OLIBIIUM — 12 KT BAaHTaKY.

1. CraamiTh pIBHSHHS, 34 JOIOMOIOI SIKOTO MOJKHA BH3HAYNTH KIJIBKICTH MEHIIHX
Ta OLIBIIUX BI3KIB, ITOTPIOHUX, 11100 TpaHcmoptyBatu 600 KI BaHTaKY.

2. Busuaure, CKUJIbKH ITOTPIOHO OLIBINKUX BI3KIB, SIKIIO0 B Mara3wWHi, HA MOMEHT TpaH-
CIIOPTYBaHHSA BaHTaKY, € Julle 50 BLIbHUX MEHIITHX BI3KIB.

3. Axmio 1715 mepeBe3eHHs BAHTAMKY B cylmepMapkeTi 3aauruiiocs Jjruire 30 O1IbITIxX
BI3KIB, TO CKLJIBKY 3HAJOOUTHCA MEHIITNX BI3KIB?

4. F’sacyiire, un MmoskHA 1mepeBe3Tr 600 KT BAHTAXKY, AKIIO B CYIIEPMAaPKET1 3aIAIITHIIHACS
BLILHUMHA 40 MeHIHUX Bi3K1B 1 30 OLIBIINX BI3KIB?

Poszéazarms.

1. Hexaii 3Ha00HTHCS X MEHIIHMX B13KIB TA y OLIbINNX Bi3kiB. Tol, 3a yMOBOIO, CKJIAIEMO

MaTeMaTHYHy MOJeJib 3amadl: 6x + 12y = 600.

2. Axmio menmux Bi3kiB 50, TO B CKJIageHe PIBHAHHA ImiacTaBuMo: X = 50.

Tomi: 50 - 6 + 12y = 600, 300 + 12y =600, 12y =600 — 300, 12y =300, y = 25.

Otixe, OLIBIINX Bi3KIB IOTPiOHO 25.

3. Axmro 6iabImux Bi3KiB 30, TO B 3HAMAeHEe PIBHAHHS migcTtaBumo: y = 30.

Otpumaemo: 6x + 12 - 30 = 600, 6x =600 — 360, 6x =240, x = 40.

OTtsxe, MeHITTHX Bi3KiB 1oTpiOHO 40.

4. 3a ymoBoIO 3amaul, miacraBumo 3HadeHHs x = 40, y = 30 y piBHaHHS 6x + 12y = 600.

Tomi: 40 - 6 + 30 - 12 = 600.

Orxe, 600 Kr BaHTaKy MOKHA IIePEBECTH 3aIlIPOIIOHOBAHOIO KLIBKICTIO BI3KIB.

Bionosios. 1. 6x + 12y = 600. 2. 25. 3. 40. 4. Tax.

VIIl. TpenyBanbHi BnpaBu. Tpu piBHi cknazgHocTi: A, B, C (10 xB)

Pisenb A

(Vcuo). YEaKITh PIBHAHHS 3 JBOMA HEBlJIOMUMU:

1) 6x + 3 =2y + 5; 2) Tx + y*=99;

3)x*+6x+4=0; 4)x+y=0;

5 x+y=>0.

(Vcuo). YramiTs JIHINHI PIBHAHHSI 3 JBOMAa HEBLIOMHMU:

1) x%+y2=9; 2) Jx +Jy =5;
3)x+y=4; 4) x =4y - 5;

5) xy = 24.

¥V cany camBaMKa Jd0ayHeHka pocTyTh rpyir Ta s6yHl. Paszom 42 nepesa. Bimomo, 1o
s10JIyHb Ha 13 Olbine, Hisk rpym. CKIaIiTh 3a YMOBOIO 3a4a4l cucTeMy piBHSAHB. [1i-
0epiThb Imapy 4YmcelI, SKa € PO3B I3KOM CHCTEMMH.

[Tig0epiTes mapy umces, SKka 3aJ0BOJIbHSIE PIBHSIHHI:
Hx+y=3; 2) x —y =10;
3) 2x+ 3y =T, 4) 11x — 2y = 20.
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YV piBusuuax 1) — 4) BUpa3iTh: a) y uepes x; 0) x yepes y:
DHx+y+5=0; 2) 2x —y = 16;

3) 2,5(x—y)=18; 4) y—éx:6y+x.

x+y=1

Yu e mapa umcen (—1; 2 ) po3B’I3KOM CHUCTEMHU PIBHAHD {
(x—y)(x+y)=-3?

CKUIbKH PO3B’SI3KIB Mae CUCTeMa PIBHSIHD:

1 {x—2y:—3, 2 {x—2y:—3,
2x —4y = —6; 2x —4y =37
CrJ1amiTh pIBHAHHS 3 JBOMA HEBIIOMUMU, PO3B I3KOM SIKOTO € IIapa YKCe:
1) (0; 0); 2) (4; 5);
3) (-1; 2); 4) (0,5; 2,5).

[IeunBo po3dacoano B mauku 1o 250 r ta 400 r. CKIJIbKH IIAYOK IIeYMBA HEOOX1THO
npuadaTH, oo saraabHa Maca cradHosmia 4300 r? CriragiTs JiHIAHE PIBHAHHS 3 IBOMA
HeBlmoMuMu. I1110epiTh KlJIbKa PO3B’SI3KIB PIBHSIHHI.

Cyma nmBox umcest mopiBHioe 110, a IxHa pisHUI qopiBHIOE 56. CKRIAIITH CHCTEMY JIi-
HIAHUX PIBHSIHB, 34 JOIIOMOI'0I0 AKOI MOKHA 3HANUTH HEeB1IOMI UICa.

Cyma m1BOX HATypaJIbHUX YHCEJI JIOPIBHIOE 28, a o/iHe 3 ITUX YKCeJI YTPUYl OLIbIINe 3a
iamre. CKIamiTh CHUCTEMY PIBHSIHB, 10 € MATEeMAaTHUYHOI MOJIEJLII0 3a0aYl.

Pisennb B

3HaWITL HATYPAJIBHI YHCIa X TA Y, Kl 3aJ0BOJILHIIOTH PIBHIHHS:

1) 2x+y=17; 2) x + 2y =33;

3) 3x + 4y =19; 4) bx + 3y =25.

3HaiIITh Take 3HAUYEHHS @, 100 pIBHAHHA 6x + 7y = 14 MmaJiio po3s’a30k (1; a); (a; 5).
VY piBHaHHAX 1) — 4) BUpPa3iTh: a) y yepes X; 0) x depes y:

1) 0,5(x + y) + 3y = 16; 2) y — 5(x + 4y) — (x2 — 6) = 0;
x5 pyract
y  6(x—y) x

I3 mocmigsreHs ICHX0JIOTIB B1ZOMO, IO HAa TAK 3BAHUM «PIBEHb IIIACTS» BILIMBAIOTH JIBA

OCHOBHI (paKTOPH: KIJIBKICTH Yacy, IPOBeJeHOro Ha CBIKOMY IIOBITPl, Ta KIJIBKICTH 3a-

raJILHOI0 Yacy, IPOBEIEHOr0 3 0JIM3bKUMU JIIOAbMH. P1BeHD II1acTsd BUMIPIOETHCS B 0aJIax.

OnuTtyBaHHS ITPOBOIUJIHN CEPEST IBOX COITIAJBHUX T'PYII 1 OTPUMAJIH TaKl pe3yJIbTaTH:

1) SKIIO mpoBecTH 2 TOOWHHU HA JeHb Ha CBILKOMY IIOBITPl Ta 3 TOOIWHH 3 OJIM3bKHUMU

JIIOJBMH, TO PIBEHbD IIIACTs CTAaHOBUTHUME 25 0aJIiB;

2) SIKII0 IPOBECTH 4 TOAUHY HA CBIKOMY IIOBITP1 Ta 2 TOAUHU 3 OJIM3bKHUMHU JIFOABMU, TO

P1BEHB IIACTS CTAaHOBUTHME 28 0aJIiB.

1. CramiTh cucTeMy PIBHAHbD, SIKA OIIUCY€E 3AJIeKHICTD PIBHS IITACTS Bl JBOX OCHOBHUX
daxTopis.

2. 3HaAIITh, CKIJIBKY T'OJHMH HOTPIOHO IIPOBECTH HA CBIKOMY IIOBITP1 Ta 3 OJIHM3BKHUMU
JIIOOBMH, 1100 p1BEeHb I1acTs craHoBuB 30 0aJIiB.

Ha migmpremMcTBl BUKOPHUCTOBYIOTH JIBA JKepesia aJbTepHATHBHOI eHeprii: COHIYH1 0a-
Tapei Ta BiTpoBl TypOiHu. CoHsuH1 baTapei BupoOasoTh X KBT/ro/1, a BITpoBl TypOiHNT —
y kBt/rox. PasoMm 3a neus coHssuml baTapei Ta BITpoBl TypOiHu BP0 Ia0oTs 500 kBr/ro.
Bimomo, 110 coussun1 baTapeil BUPOOJISIOTEh YABIUl OLJIbIIIe eJIeKTpoeHepTii, Hi1’K BITPOBI
TypOiau. CKIagITh CUCTEMY PIBHSAHB, III0 € MATEeMATHYHO MOIEJIJIIO 3a,1a4l.

9
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Bimoma dpanityssra marematuruusa Codi #Hepmen BuBuaia BJIaCTUBOCTI IIPOCTUX YH-
ces1. BoHa poss’sa3yBasia oIHy 13 3a71a9 PO 3aJIEKHICTD M1%K TBOMA IIPOCTUMU YUCIAMH.
SAxmro moIBoEHE TIEpIIIe YKUCIIO I0IATH JI0 APYTOT0, TO OTpUMAaeMO 26. AKIo B Apyroro
YmcsIa BIIHSTH IIOTPOEHE mepIie Yrcyo, To orpuMmaemo 19. CriIamiTe cucTeMy piBHAHD,
III0 € MATeMaTUYHOK MOJIEJIJTIO 3aJaYl.

Ipumimra. 3uaitaits iHQopmarriio rpo Codi HKepmen. [lomimitees 3 gpyssavu paxTamm
3 1i JKUTTs, AK1 Bac HANOLIbIIE BPA3UJIH.

ITig0epiTh KoedillleHT @ TAKUM YHHOM, II[00 crcTeMa He MaJja PO3B I3KIB:

1 {3x—4x:—6, 9 {3x—4y:5,
—6x —ay=12; —6x—ay="17.

IIpu axux 3HaYeHHAX IIapaMeTpa a CucTeMa Mae 0e3J1Y Po3B A3K1B:
{ax—2y:—6, 9 {x—l—3y:4,
3x+4y=12; 2x +ay =87

Po3B’sox1TH pIBHSIHES:

1) x? + 9y? = —6; 2) (x—5)2+y*=0; 3)x2+ (y-7?%=0.

CmapooasHa kumaiicbka 3a0aua. 5 BOJIB 1 2 0apaHu KOIITYIOTH OOQUHAIIATEH I0AHIB,
a 2 BoJmu 1 8 GapamiB — BiciM waHiB. CKLIbKK OapaHiB MOKHA KYIUTH 34 T'POIII, O1ep-
skaHl Bl mpogasky b BoaiB? CKIIAMITH CHCTEMY PIBHSHD, III0 € MATEMATHYHOIO MOJIEJIJTIO
3amaul.

3HaNIITH KOpPEeHl KBaIpaTHOro PIBHAHHS 34 TEOPEMOI0, 00epHEHOI0 10 TeopemMu Biera:

1) x2—5x+ 6 =0; 2)x?—6x—T7=0;
3)x2+3x—-—4=0; 4) x? — 5x—24=0.
Pisenb C

Bupasits 3 plBHAHHA 3MIHHY Yy Yepe3 3MIHHY X. SHAUIITh 1Ba OyIb-sIK1 PO3B SI3KH PiB-
HAHHS:

X+ X —
Y Y
6

1) 0,3(2x + y) + 0,36(x + 2y) = 15; 2)
3)y—4x=202x—y).

BHaAMUAITH YUCIIO @, AKIIO:

+15=0;

1) mapa uncen (a; a) € pO3B’I3KOM PIBHIHHS 2y — 5y = —21;
2) mapa uuceJ (a; —a) € po3B’I3KOM PIBHIHHS 8x + 7y = 2.

3HaiIITE ycl Iapu HaTypaJbHUX YHCeJI, Kl € PO3B’I3KaMi PIBHSIHbD:
1) 5x + 6y = 29; 2) 2y —3x=13; 3) Tx + 11y ="T72.

ax + 6y =20,
3x +by=16.

[Tompy:xru Codiiika Ta AHacTacla BUBYAIOTH IPOOIEMH €KO0JIOTI 1 J0AKTh IIPO JOBKLII-
1. Tomy Coditira mpumbasia 3 ekoTOPOMHKM Ta 5 6araTopa3oBUX ILIAIIOK, OILJIATHBIIIKI
850 rpH 3a mokynky. AHacracis nmpuabasia 4 eKoToOpOMHKN Ta 2 6araTopa3oBl IJIAIIKI
Takl &, Ak Ii moxgpysxka, 1 samnarmiaa 620 rpH. CKIJIBKK KOIITYe OQHA €KOTOPOMHKA
Ta ogHa bararopasosa msmika? CKIamiTh CCTEMY PIBHSHB, 10 € MATEMAaTHUIHOK MO-
eJIJII0 3a0a4l.

3HaimTe yncaa a ta b, sk napa umncel (3; 2) € po3B’sI3KOM CHCTEMH {
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11.

Hamnepenonui cBarkyBanusa nusa HesasesxHocTi YKpaiHu Ha IMIBEHHOMY TTITPHUEMCTBI
BUTOTOBILIH JI€PsKaBHI IIPAIIOPH TA HAIIIOHAJILHI PYIIHUKH. J[J11 BUTOTOBJIEHHS OHOTO
Impamopa moTpioHo 1,5 MeTpa TKAHWHH, a )11 BUTOTOBJIEHHS OJHOI0 PYIITHIKA — 2 METPH
TKAHUHHA. 3arajoM Ha IiAIpueMcTBl Bukopucraan 500 MeTplB TKAHMHY JIJIsI BUTOTOB-
snenusa 300 oquHUIE 3a3HaYeHOo1 TpoAyKIi. CKIIbKY IIPAIIoPiB 1 CKIJIBKY PYITHUKIB BU-
roroBun Ha mignpreMmcTsl? CKIamiTh CUCTEMY PIBHSHB, IO € MATEMATHYIHOI MOIEJIJIIO
3amaul.

Maewmo aBa crtaBu Mifl # ituHKY. [lepirumii crras mictuts 9 %, a apyruit — 30 % IIHHKY.
Cribku Tpeba B3STH K1JIOTPaMIB MEPIIOro CILIABY 1 CKLIBKH K1JIOIPaMIB APYTroro, 100
orpuMaTu cmias i3 macoo 300 kr, 1o mMicTuth 23 % 1uHKY? CKIAIITE MaTeMaTUIHY
MOJeJIb 3a1a4l.

Yy MaroTh 1Tl PO3B’A3KH PIBHSIHHS:
1) x? + y% = 4; 2) x* + 5y? = 37; 3) 3y? + x2 =327

Cmapoodashs epeupka 3aoaua. HaBanTaskeH1 ocest 1 MyJI TOBLJIBHO HAYTH moporo. Ocelt
CKAPIKUTHCS HA BAXKKY HOIITY, a MyJ itomy Binmoigae: «HYomy tu crapsruticsa? Koqu 6
s1 B34B TB1H OJWH MIIIIOK, TO MOSI HOIIIA cTajia 0 yABIUl BasK4ua 3a TBOIO. A KOJIM O TH B35B
MIi# MIIIOK, TO TBOSI HOIIA JOpiBHIOBaJsIA 0 MOIi». CKIUIBKHU MIIIKIB HECJIH 0CeJ 1 MyJ1?
CramiTh cucTeMy PIBHSIHB, 110 € MATEMATHYHOI MOJIEJIJII0 3aa49l.

3HaigIThL KOpeHl KBaJpaTHOTO PIBHSIHHS 34 TEOpeMOoIo, 00epHeHo0 10 Teopemu Biera:
1) 1262 +x—1=0; 2) 2x*+0,8x—1=0;
3) 2x*—4x+ 1 =0; 4) 4x* + Tx+3=0.

16x +ay =4,

U AKX SHAUYECHHAX IIapaMeTpa a CucremMa HEe Mae€ pPo3B H3RiB. -
IIp p p po3B’ ? 06

ax+9y—-3=0

YHCJITH JOOYTOK IIUX 3HAUEHD, SIKIIO0 TAKUX JeK1JIbKA.

IX. Pepnexcis (2—3 xB)

Morknuei TeMm Bna yYHIBCbKMX NPOEKTIB

IcTopist po3BUTKY Teopil JIHIAHUX PIBHAHbD.

JIimi#iH1 miodpaHTOBl PIBHAHHI.

Posp’si3asHs cucTeM JIHIHEX piBHAHB MeTomoM laycca.

[Ipuknaam BUKOPUCTAHHS CUCTEM JIHIMHUX PIBHAHD Y JKUTTEBUX CUTYAIIISX.
Buropucraunas rpadiuHux KaJabKyJISTOPIB IJIS PO3B’A3YBAHHS CHCTEM PIBHSIHb.
Buxopucranusa JMHIAHAX PIBHAHD 13 TBOMA HEBIJJOMHMH B COITIOJIOrII Ta B €KOHOMIIIL.

Cucremu MIHIAHUX PIBHAHD 13 IIapaMeTPOM.
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