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IMAHOBHI CEMUKJACHUEKH I CEMUKJTACHHAII]I!

Marepiay, AKuii Bu BUBUATHMETe, 00’ €qHAHO B JBa PO3MiJu,
IIT0 MiCTATH TPU maparpadu, AKi CKJIaTalThCA 3 IYHKTIB.

KoXHuit TyHKT PO3IIOYMHAETHLCA BUKJIAIOM TEOPETUYHOT'O Ma-
TepiaJny.

IMuMm 3HaUKOM BUAiJIEHO O3HAUEHHA, TBEPIAKEHHA Ta Ipa-
BUJIa MYHKTY, IKi MOTPiOHO 3po3yMiTu i 3amam’siTaTu.

3BepraiTe TaK0oK OCOOJHBY yBary Ha TeKCT, HaBeJeHUU Ha
3desileHOMY TJi. KypcmBoM y TeopeTHYHOMY MaTepiajii BUAiJIeHO
cJIoBa, AK1 03HAaUaOTh MaTeMaTHUYHi TepMiHH.

% TleAKi MyHKTH MiCTATH JOJATKOBMII MaTepias, mogaHUH
+— TIIig pyOpuKoio «JlJis TUX, XTO X0ue 3HATU OiJIbIIIe».

II1o6 3posymiTm, 3amam’ATaTu @I CHUCTEeMATU3yBaTH Ma-
E- TepiaJj, mayTe BiAIIOBiAi Ha 3anMTaHHA, YMIIIeHi HaIIpHU-
KiHIII TeOpeTUYHOI YaCTUHU IIYHKTY.

Ilicnsa TeopeTmuHOro Mmarepiany poaminieHo pyopukry «IIpu-
knadu posé’azanna enpaé». BoHa nomomoske O3HAMOMUTHCSA
3 OCHOBHMMM BUJAMM BIIPaB, CIIoco0aMu iX PO3B’A3yBaHHA Ta Ha-
BUHNTH IIPABUJIBHO 3alucyBaTu Po3B’A3aHHA. IlouaTok i KiHelb
PO3B’sA3aHHA KOKHOT0 3aBIaHHs II03HAYEHO 3HAUKOM ( o ).

IIpounTaBmin TeopeTMUHMII MaTepias 1 IIOMIPKyBaBIIM HaJ,
3paskaMmu pO3B’s3aHb 3a/lad, BapTO CIIOUYATKY PO3B’fA3aTH YCHI
BIIPaBU Ta HPOCTIIIi 3a1adi, a BiATaK IIepexoauTH A0 CKJIaAHIIINX.

Suaukamu (1), ), (3) i (4) Bunineno saBganmuga, aKi BigmoBina-
IOTh IIOYaTKOBOMY, CEPeIHbOMY, JOCTATHHOMY i BUCOKOMY PiBHAM

HaBUAJIbHUX AOCATHEHb. 3aBHaHHSA IJIA POOOTH B IIapi IIo3HaYeHO
o —_
b f ‘

O
sHauKoM %%, a nya po6oTu B rpymi — 3HATKOM \': }



Ia camocTifinol poboTH BAOMa PEKOMEHI0BAHO 3aadi, HOMe-
pU SKUX BUAIJIEHO CUHIM KOJBOPOM (HampukJjan, 175).
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ITepeBipuTu cBOi 3HAaHHA II YMiHHSA PO3B’sI3yBaTU 3amadi
MOJKHa 3a JOIOMOTOI0 iHTepaKTUBHUX 3aBAaHb. [lo Ta-
KOT0 3aBJaHHA B MYHKTi 0aKaHO 3BepPTATHUCSA TOMi, KOJU
ompallloeTe Ti 3ajaui OYHKTY, AKi IOMYy IIepeayIOTh.

Py6pukra «IlomipKyiiTe» moB’sA3aHa 3 0COOJIUBUM aCIIEK-
TOM MaTeMaTH4YHOI miaroroBKu. OCHOBHUM IJI PO3B’d-
3aHH 3a4aY I[iel pyOPHUKM € BMiHHA BUXOAUTH 3 HECTaH-
JapTHUX CUTYyaIliii.

3aBepIrye MaTepiag myHKTY pyOpuka «BmpaBu aisa mo-
BTOPEHHSA» , KA JOIMMOMOXKE IIePiOIUYHO ITOBTOPIOBATH OC-
HOBHIi BUAM BIIPaB i TOTYyBaTUCA 10 BUBUEHHA HOBUX TEM.

Heaki nyHKTH MicTATh pyOpuKy «IlikaBo s3HaTH», 3 AKOI
B MOJKeTe ,IIiSHaTI/ICH IIPO IIOXOOMXEHHA MaTeMaTHUuYHNX
MOHATH 1 TepMiHIB, a TaKOXX IIPO BHECOK YKPalHChKUX
YUeHHUX Y PO3BUTOK MaTeMaTUUYHOl HAyKU.

CBoi 3HAaHHA MOJKHA IIePeBipuUTH, PO3B’ I3aBIIU 3A60AHHA 0N
camonepesipku, yMillleHl HAIPUKIHIII KOKHOT'0 naparpada.

BusuaiiTe airedpy i3 3aJ0BOJIEHHIM.

Baxkaemo ycmixis!



POSMIJI II
GYHEIIL

«B omny piky He MOKHa yBilTH
IBiui», — IIi cJ0OBa HPUIIUCYIOTH IaB-
HbOTpPelrbKoMy (piocodoBi I'eparaitTy
Edpecbxkomy. Borm BimoOpaskarTh CyT-
TEBY OCOOJIMBICTH peaJbHOTO CBiTYy: yce
B HbOMY IIepeOyBa€ B cTaHi Oesmepeps-
HOI 3MiHM Ta po3BUTKY. CaMe IITyKaouYn
3aKOHOMipPHOCTiI B HECKIHU€HHOMY MOpPi1
BUIO3MiH TPUPOAM, YUEHI MIUMIIM KO0
MMOHATHL 3MiHHOI BeJIMUNHY 1 QPYHKIII.

Y 1ipomMy po3aijii Bu Ji3HaeTecd:
110 TaKe PYHKI[iA;
AKi € criocobu 3agaHHA (PDYHKITIT;
110 TaKke rpadik GpyHKILii;
IIT0 TaKe MaTeMaTu4Hi MOoJeJIi peajb-
HUX IIPOIECiB;
AKY (DYHKI[1}0 Ha3WBaIOTh JIIHiITHOIO;
110 € rpadikoM JriHiitHOI PYyHKILIT;
AK1 BJIACTMBOCT1 Mae€ JiHiliHA QYyHK-
Imis.

S, KMA
16 y
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8
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. § 4. OYHKIUT |

GOYHKIIII TA CIIOCOBH IX 3ATAHHSA

1. ®ynknii. PosriissHeMo nNpuKJIagu 3ajIeKHOCTEH MiXK BeJu-
YMHAMU.

IIpuxaan 1. Hexaii cTropoHa KBagpaTa HOPiBHIOE @ CM, a MOTO
nepumMeTp — P cm. OcKisbKY @ BU3HAYA€E NOBXKUHY CTOPOHU KBa-
apara, TO @ — Ie 3MiHHa, IKa MOKe Ha0yBaTu Oyab-aKUX TOHAT-
HUX 3HaueHb. [lepuMeTp KBagparTa 3a./iexcums Bil TOBXKUHU OO
cropoHu. Hanpukaan,

AKIMo a =6, ToP =4 -6 = 24;

akmoa=0,1,oP=4-0,1=0,4;

armoa = 2,5, ToP=4-2,5=10.

OT:xe, MaeMo 3aiexcHicmsb 3MiHHOL P Bijf 3MiHHOI @, AKY MOMK-
Ha 3ajaTtu (popMyJI0k0

P = 4a.

3HaueHHs 3MiHHOI a (a > 0) moxkHa BuOpaTu OJOBiIBHO, a 3HA-
yeHHs 3MiHHOI P, AK MU BJKe 3a3HAUNJIN, 3aJI€KATh BiJ BUOpaHUX
3HaUeHb a. ToMy 3MiHHY @ Ha3WBAIOThb HE3AJEHCHOI 3MIHHOW, a
3MiHHY P — 3aJ/eH#CHO0 3MIHHOIO.

IIpukaan 2. IIpordarom mo6u MeTeOPOJIOTH BUMipIOBAJN TEM-
rmepaTypy IIOBiTPs yepes KOXKHi 3 TOAMHY I oiepsKajiu faHi, HaBe-
IeHi B TaOJIMILi:

t, rox 3 6 9 12 15 18 21 24

T,°C | -2 —4 -3 0 5 4 1 -1

Y manomy npukJanai maemo ABi 3minHi t 1 T — uyac i Temmepa-
TYyPy HOBiTPA B Iell yac. SHAUEHHS TeMIepaTypHu 3aJieKaThb Bif
3HaueHb yacy. Tak, 3HaueHHIO yacy ¢ = 9 BimmoBimae 3HaueHHS
remieparypu T = —3, 3HaUeHHIO Uacy { = 18 — 3HaUeHHA TeMIIe-
parypu T = 4. Tomy Tabauiiero 3agaHo 3ajJeKHicTh 3Minuoi T Bifg
3MiHHOI t; 3MiHHA ¢ € He3aJIe’KHOI0 3MIHHOIO, a 3MiHHa T — 3aJiex-
HOIO 3MiHHOIO.

3a3HauMMO, 110 B 000X MPUKJIAAaX KOXHOMY 3HAUEHHIO He3a-
JIe)KHOI 3MiHHOI BifgmoBimae edune 3HaUeHHS 3aJIeKHOI 3MiHHOI.
3a TaKUX yMOB 3aJIe}KHICTh MiK 3MiHHUMU Ha3UBAIOTh PYHKUIO-
HAJAbHOI 3aJedxcHicmio abo QyHKUi€ETO.



Dynkyii ma cnocodu ix 3a0aHHA

@ Osnauenna. 3ajeskHiCTh 3MiHHOI Yy BiJ 3MiHHOI X Ha3MBaIOTh
' (yHKUi€0, K0 KOXHOMY 3HAYeHHIO 3MiHHOI X BiamoBimae
€0uHe 3HAYEHHHA 3MiHHOI Y.

3SMiHHY X Ha3UBaIOTh HE3AJLEHHOW 3MIHHONW, a00 apzymMeHmom
dbyuK1ii, a 3MiHHY y — 3aJexHo0 3MiHHOI0, a00 QyHKyicto. Ka-
XKYTh: I € QYHKUi€EIO 8i0 apzymenmy Xx.

Yci sHaueHHA, AKUX HaOyBae Heszase)KHa 3MiHHA (apryMeHT),
YTBOPIOIOTH 00./1aCMb BU3HAYCeHHA (PYHKIIII, a BCl 3HAUEHHA, AKUX
Ha0OyBae 3ajekHa 3MiHHA (PYHKIIA), — 001acmb 3HAYeHb PYHKITII.

Or:xe, 3aJI€:KHOCTI, PO3TJIAHYTI B mpukJaagax 1i 2, e pyHKIII-
SAMUA.

Y nmpukiani 1:

nepumeTp P KBaapaTa € QyHKI[IE€IO Bii JOBKUHU @ 1OTO CTOPO-
HU; TyT P — (yHKIidA, @ — apryMeHT;

o0JiacTh BU3HAUEHHSA (PYHKI[II YTBOPIOIOTH YCi JOAATHI umcia;

00J1acTh 3HAaUYEHb (DYHKIIil YTBOPIOIOTH TAKOXK YCi JOJATHI umcIa.

Y npukiaani 2:

remneparypa T € ¢yHKIieo Big udacy t; Tyt T — QyHKILA,
t — apryMeHT;

00J1acTh BUBHAUEHHA (DYHKIIiI YTBOPIOIOTH UICJIa IIEPIIIOT0 PASKA
rabaumi: 3, 6, 9, 12, 15, 18, 21, 24;

00J1acTh 3HaYeHb (PYHKIIil YTBOPIOIOTH YKCJIa JPYTOro psaKa Tao-
gumi: -2, -4,-3,0,5,4,1, 1.

2. Cmoco6Oum 3amanHa ¢pyHKIil. PyHKITiI0 B mpuKaani 1 3agano
¢opmy.roio, a B IPUKJIALL 2 — mabauyero.

DyHKIIII0O MOKHA 3aJaTu M CJlI086CHO — OIINCATH CJOBaMU
CIIOCiO 3HAXOMKeHHd ii 3HaUeHb 3a BiJOMUMU 3HAUEHHSIMU apry-
MeHTy. Hampukiaan, KOKHOMY HATypPaJbHOMY YMCJIY IIOCTABUMO
Yy BiAOOBiAHICTH KBaAparT Iiboro uucia. [lum Mmu caoBecHO 3amanu
(¢yHKIiI0, 3HAUEHHA AKOI IJd 3HaYeHb aprymexty 1, 2, 3, 4, ..
BimmmoBigHO mopiBHIOOTH 1, 4, 9, 16, ... . O06sacTh BU3BHAUEHHS ITi€l
(byHKIIil yTBOPIOIOTH yCi HATypaJbHI Umncia, a 00J1acTh 3HAUEHb —
KBaJpaTH BCiX HATYpPaJbHUX YHCEJI.

Posrianemo @GyHKIIO, 83amaHy @Qopmynoio y=2x%, #ge
0 <x <£10. Takwmit 3anuc o3HAYaE, 1110 00JIACTH BUBHAYEHHS (PYHK-



§ 4. Pynruyii

Iii yTBOPIOIOTH yCi 3HAUEHHA X, OJIA AKUX BUKOHYETHCS HEPiB-
HicTh 0 < x < 10.

Axrimo pyuKIio sagano opmyiono y = 2x? i He BKasaHO, AKUX
3HaYeHb MOJKe Ha0yBaTu apryMeHT, TO BBa’KalOTh, 1110 00JIACTh BU-
3HaYeHHA (PYHKIIiI yTBOPIOIOTH yCi umca.

3a3HauYMMO, II0 KOJIM PO3IJIALaI0Th PYHKILiII0, 3agaHy ()OPMY-
JIOI0 Yy = 2x?, TO IPOCTO KaXKYTh: PO3TJIAHEMO QYHKIlI0 y = 2x2.

IcayoTh (hyHKIiI, AKi HA OKpeMux JyacTHHaXx obJacTi BU3HA-
YeHHs 3aJaH0 pisauMu popmysiamMu. Hanpukiaazn, AKIO QyHKIIiIO
3aJlaHO V BUTJIAML

a2, armo x < 1;
2x — 1, akmo x > 1,

TO IIe O3HaYae, 1o g X < 1 3HaueHHA PYHKI[II TOTPiOHO 3HAXO-
ouTH 3a opMyJIow iy = X2, a 1yia x > 1 — 3a ¢popmyJoo y = 2x — 1.
Tak, akmo x =—-2, oy =(-2)’ =4;akmo x =2, oy =2-2—-1=3.

IIpuxnadu po3é’asanns énpas

Bopasa 1. ®dyukiito sagano popmysaoio y = x% — 3. 3HaliTu 3Ha-
yeHHA PYHKIiI, aKmo x = —3; x = 2,5.

o Armox=-3, Toy=(-3)?-3=9-3=6.
Armo x=2,5, Toy=2,52-3=6,25-3=3,25. o

Bnpasa 2. ABToMmO006isb, pyxatouuch 3i mBuakictio 80 KM/ros,
3a t ToJ JoJIa€ NLISAX S KM. 3agaTu (popMyJioo PyHK-
IMil0 — 3aJIe’KHICTDh ILJIAXY $ Bix yacy t. 3HAUTH 3HA-
yeHHS (PyHKIIi], sSKe BiAmoBiae 3HaAUEHHIO apryMeH-
Ty t = 2,5.

/ e 3at rox aBromo0iyab npoige 80t Km, Tomy s = 80t — mryka-
Ha opmy.Jia. <
\ Axmio t = 2,5, Tos=80"-2,5=200. o
Bnpasa 3. 3maliTu 3HAUEHHS apryMeHTy, IJA AKWUX 3HAYEHHS
dyHKIIII fopiBHIOE 3, AKIIO (PYHKIIiIO 3aaHO (DOPMY-
JIOIO:
1)y =2x-5; 2)y=x*+x+3; 3)y=x%+4.



Dynkyii ma cnocodu ix 3a0aHHA

e 1) IITo6 3HaliTH 3HAUEHHA X, AJA AKUX Y = 3, PO3B’ AXKeMO
%piBHHHHﬂ 2x—5=3: ;
: 2x=3+5; 2x=8; x =4.

Or:xe, pyHKIiaA HaOyBac 3HaUeHHS 3, AKIIO X = 4.

2)x?+x+3=3; x2+x=0; x(x+1)=0;

x=0abox+1=0; x=0ab6ox=-1.

dyaKIiag HaOyBae 3HaueHHA 3, AKI0 x = 0 ado x = —1. \
§ 3)x2+ 4 =3; x?=-1 — piBHAHHA KOPEHiB He Mac. 3HAUCH-
'Ha 3 naHa QyHKIiA He HaGyBae. o 2

1. HaBexgiTh mpukJaan (pyHKI[IOHAJIBHOI 3aJI€KHOCTI MiK
3MiHHUMMU.

2. IlTo HasuBaIOTL PYHKI[IE€IO?

3. Ao 3ayexkHicTh 3MiHHOI Y BiJf BMiHHOI X € QyHKIIi€I0,

& TO AK Ha3UBAIOTh 3MiHHY X? SMiHHY Y?

4. IITo masuBawOTh 00JIACTIO BU3HAUEHHs (pyHKIii? Obsac-
TIO 3HAYEHb ?

5. fIKi € cmocobu 3amanusa pyuKIii? HaBeniTs mpukaagm.

WUYewmo

646. Hexait x — DOB:KMHA CTOPOHM KBajaparTa, a S — HOoro ILJIOMIA.
1) Yomy samesxkHicThb S Bix x € pyHKIliei0?
2) fAxoro (hopmysioro MOKHA 3a1aTHU IO (DYHKILIIO?
3) fAxa 3i 3mimHUX S Ta X € HE3aJEKHOI0, a AKa — 3aJeXK-
HOM0? fIKa € apryMeHTOM, a IKa — (PYHKIIi€0?
647. dyHKITiI0 3a1aH0 (POPMYJIOO J = HX.
1) fIxa s3miHHaA € aprymMeHTOM, a AKa — (PYHKI[i€e0?
2) 3HaliaiTh 3HaueHHA (BYHKILiI, AKe BiAIIoBigae 3HaUEHHIO
aprymentry x = 2; x = —1.
3) 3HalaiThP 3HAUEHHA apryMeHTy, AKOMY BiillOBimae 3Ha-
yeHHA QyHKIily = 5; y = 0.
648. fIxa 3 HaBemeHUX TabOJUIL 3ajmae PYHKITIIO, a Axa — Hi? Bif-
MoBixb oOrpyHTyHTE. (¥ Tabaumi 2) uucaam 1, 3, 9 Bigmosi-
IaIoTh 1XHi JIIBHUKHI.)

Dix| 1|2/ 38 2) x| 1| 8 9
yl 1] 1/|1 yl| 1 1;3|1;3;9

“e




§ 4. Pynruyii

649. DyHKIi0 3agaH0 TabJIUIEIO:
X -2 0 1 3 4
Y 3 -1 5 7 7

1) Yomy mopiBHIOE 3HAUEHHA PYHKINIL, AKIMO x = —2; x = 1;
x=4?

2) na AKuX 3HaYeHb X 3HaUeHHA PYHKIII1 qopiBHIOE —1; 77

3) fAki umcia yTBOPOIOTH 00J1acTh Bu3HaUeHH PyHKINii? O0-
JIACTh 3HAUEHL?

K12

650. [loB:xXMHA KiMHaATU MOPiBHIOE 5 M, IMupuHA — 4 M, a BUCO-
Ta — h M.

1) SagaiiTe (hopmysoi0 3aIeKHICTh 00’eMy V KiMHATH BijJ BU-
cotu h.

2) Yomy 1151 3aJI€KHICTD € (PYHKITi€r0?

3) fAka 3i amimHuUx V' Ta h € aprymeHTOM, a AKa — (PYHKITi€10?

4) 3uanaiTh 3HaUYeHHA (PyHKI[I, ssKe BiAmOBimae 3HAYEHHIO
aprymenry 3; 2,8.

651. IlIupuHa HOPiKKU JOPiBHIOE 2 M, a JOBXKHUHA — X M.

1) 3agaiiTe (popMyJIOI0 3aJIEKHICTH IIJIOINL S TOPLKKH Bin
TOBXKUHU X.

2) HYomy 111 3aJIeKHICTh € PYHKITi€0?

3) SHanaiTh 3HAUeHHA PYHKILI, akmo x = 20; x = 125.

652. Crpiuka 3aBmoBKKU [ M KoiTye N rpH. 3agaiiTe )OpMYJIOIO
GyHKIIII0O — 3ajie’KHicTh BapTocTi N Bin HOBMKUHU [, AKIIO
miHa 1 m ctpiuku gopiBHioe 10 rpH. 3HAUAITH, 3HAUEHHA
¢dyHKIii, axmo [ =3; [ =1,8.

653. Ilorar, pyxawouuchk 3i mBuakictio 90 km/rox, 3a t rox mo-
JIa€ MIIAX $ KM. 3azaiiTe (popMysI0i0 (PYHKITII0O — 3aJIeKHICTD
HIIAXY S Bim uacy t. SHaUAITHP 3HaUeHHA (PYHKIIL, SKIIIO
t=2;t=2,4.

654. 3uaiigiTs 3HaueHHa QYHKIT, 3aganoi popmyiow y = 2x% — x,
armo x =2; x =0; x = —1.

655. 3HalaiTe 3HaUeHHA PYHKIIiI, 3amanol opmysnow y = 2x + 1,
ario x = 5; x = 0,5; x = 2.



656.

657.

658.

659.

660.

661.

Dynkyii ma cnocodu ix 3a0aHHA

DyHKIi0 3a7aH0 GopMynoi0 y = |x|. CKaamiTs Tabauiio 3Ha-
yeHb (PYHKII /I BKa3aHUX 3HAUEHb apTyMeHTY:

-10 | -2,5 | —0,2 0 0,6 2,8 5

¢ K i a II H y

«PozmmugpyiiTe» 3ammc B OCTAaHHBOMY PAAKY TabJIWILi, PO3-
TaNIyBaBIIU 3HAWAEeH] 3HAUEHHA B IIOPSAAKY CIaJaHHs.

dyukIio 3agano gopmyion y = x2 + 1. CkaaaiTs TabIUI0
3HaUYeHb (DYHKIII IJId 3HaYeHb apryMeHTy: —3; —2; —1; 0; 1;
2; 3.

dyukIiro 3agano gopmysiow y = 2x — 5. [Ind AKUX 3HAUEHb
aprymMeHTy 3HaueHHA GyHKIl gopiBHIOE 0; 37

dyukiiro 3agano gopmyion y = 2x + 3. [Ina AKuUX 3HaUeHb
apryMeHTy 3HaueHHA (QyHKII gopiBHIOE 1; 77

DyHKITiI0 3a1aH0 TAOJIUIEIO:
X 1 2 3 4 5
Y 4 —4 4 -8 4

1) SraiigiTe 3HaYeHHSA (PYHKIII, AKIIO X = 2; X = 5.

2) lna aKuxX 3HAUEHb X 3HaUeHHsS (PYHKIII qopiBHIOE —8; 47

3) 3amuIriTe ymciia, AKi yTBOPIOIOTH 00JIaCTh BU3HAYEHHS
byHKII.

4) 3anuImiTe yncsia, AKi yTBOPIOOTH 00J1aCTh 3HAUEHDb (DYHKITII.

DyuKIio 3a7aH0 Ta0INIEIO:

x| -4 -2 0 2 4
y -2 -1 0 1 2

1) 3uaigiTe 3HaUueHHA PYHKIIII, AKINO X = —2; x = 2.

2) lnsa AKX 3HAUEeHb X 3HAUEHHs PYHKIIiI mopiBHIOE —2; 27

3) 3anuIriTe 4yucia, AKi yTBOPIOIOTH 00JIaCTh BUSHAYEHHS
byHKII.

4) 3anuInite uYMcaa, SAKi yTBOPIOIOTH 00JIaCTh 3HAYEHb

byHKIII.



§ 4. Pynruii

K3
662. dyHKITi0 3amaH0 popmyJioo y = 12x. 3amMOBHITH Ta0JIUITIO:
x| -4 | -3 1,56 | 2 3,5

y -12| -6 | 3 27

663. dyuKIio 3agano ¢GopMysao0 y = x + 6. 3alIOBHITH Ta0JIUIIIO:

x| -12 | -9 1,2 | 6,4
y -2 |-1,5| 4

664. Pebpo crameBoro Kyba JOPiBHIOE a cM, a Maca — m I'. 3agai-
Te (POPMYJIOI0 Macy m Ky0a AK (PYHKI[iIO BiJ JOBKUHU a OTO
pebpa, Ao maca 1 cm?® crami gopiBuioe 7,8 r. 3HaNAITE 3HA-
yeHHA PYHKIiI, axmo a = 2; a = 10.

665. ¥ marasuHi Ha pAA TOBapiB IJIAHYIOTh 3HUBUTU I[iHW Ha
20 % . Hexaii x TpH — mOYaTKOBA I[iHA TOBapy, Yy I'PH — HOT0
IiHa IIicJsa SHUMKKHI.

1) 3agaiiTe hopmyJsioro 3MiHHY Y AK (QYHKITiIO Bix 3MiHHOI X.
2) Ha pucynky 13 BKa3aHO ITIOYATKOBI I[iHW KiJIBKOX TOBapiB.
BukopucroByouu oneps;xkany (Gpopmyiny, SHAUIITh, CKiab-
KU I'PUBEHDb MAIOTh KOIIITYBATH IIi TOBAPHU MiCJA SHUMKKU.

e = "r A

245 rpu 1200 rpu 1450 rpu 5400 rpH

Puc. 13

666. Ilercionepam migBumiuau po3mip memcii Ha 20 % . Hexaii
X T'PH Ta Yy TPH — PO3Mipu IIeHCii J0 Ta micJia migBUIEeHH.
1) SagaiiTe hopmysioio 3MiHHY Y AK (DYHKI[ifO BiJ 3SMiHHOI X.
2) BukopucToByiouu ofiep:kaHy (h)opMyJIy, 3aIIOBHITh TAOJIUITIO:

x, rpa | 3000 | 4000 | 5000 | 8000 | 10 000
Y, TPH




Dynkyii ma cnocodu ix 3a0aHHA

667. dyukiio 3agano ¢gopmysoo y = x? — 4x + 2. [lJia AKuX 3HA-
YeHb apryMeHTy 3HaueHHA GYHKILII gopiBHioe: 1) 2; 2) —2?

668. dyukIio 3agano gopmystoo y = x? + 2x — 3. [lJia aKuxX 3HA-
YeHb apPTYMEHTY 3HaUeHHs (PpyHKIII mopiBuioe: 1) —3; 2) —47?

669. ®yuKIito 3agano Gopmyaow y = 3x — 1, ne 3MiHHa X MOXKe
HaOyBaTu 3HaueHb —6; —3; 0; 3; 6; 9. 3agaiiTe 110 PyHKI[iIO
TabJINIIeIo.

670. dyHKIiA KOXKHOMY UYMCJY CTaBUThH Y BiAIIOBiAHICTL KBaapaT
IILOTO YmcJia, 3MeHIIeHu Ha 1. 3azaiiTe QyHKIIiIO (hOpMY-
Jg00. Il AKWMX 3HAUEeHb apryMeHTy 3HaUueHHA (DYHKILil J0-
pisHioe 0?7

671. DYHKIiA KOKHOMY UMCJIYy CTaBUTh Y BiAIOBiIHICTHL mPOTH-

JIeXKHe oMYy YHCJ0, 30iabineHe Ha 2. 3agaiTe 110 (PyHKITiIO
dopmynoo. 3HAHAITE, 3HAUEHHS (PYHKILII, SKII0 3HAYEHHS
aprymMeHTy nopiBuioe 1,6.
. IarepakTuBHe 3aBmanHa 19
®DyHKIIII Ta cmocodu 1X 3aJaHHA

A

672. ABTOMOOLJIb Ma€e IIOJOJIATH IIJISAX MisK ABOMAa MicTaMu 3aB-
moB:kKu 200 KM, pyxatounch 3i mBuakictio 80 xm/roxn. He-
Xam $ KM — ILIAX, AKUH 3aJIUIINJI0CA IIPoiXaTu aBTOMO0iII0
uyepes t rof IIicJad IoYaTKy Pyxy. 3ajgaiTe (popMyJIO0 IIIIX
$ AK (pYHKIIiIO Bif uacy ¢ Ta BKaKiTh 00JaCTh BUBHAUEHHSA 1
00J1aCTh 3HAUEHD Iliel PYHKIII.

2x — 2, axkmio x <1;

) 3HauzAiTh ii 3Ha-
x?— x, ario x > 1.

673. [lano (pyHKILiIO Y ={
yeHHS, AKINI0O x = —2; x=0; x =1; x = 4.

3x + 1, axmro x < 0;

3HaugiTe ii 3Ha-
x?—1, agmo x > 0.

674. lano (yHKIIiIO Y ={
yeHHdd, AKI0o x = —1; x = 0; x = 3.

675. SuaiigiTe HaliMeHIe sHaYeHHA QYyHKIIT y = x2 + 6x + 10 ra
3HAUEeHHA apryMeHTy, IJs AK0oro GyHKIIiA Ha0yBae HaliMeH-
III0T'0 3HAYEHH.

676. 3uaiigiTe HaliMeHIle 3HaAUeHHS QYHKINI y = x? — 4x + 2.



§ 4. Pynruyii

Bnpaeu 0na noémopenna % O

677. Ha KoopamHaTHilI HJONIMHI mo3HauTe TOUYKy M, abciuca
SIKO1 mopiBHIOE —3, a opamHaTa — 2. IIpoBemiTs uepes TOUKY
M npsmi, mepueHIUKYJIAPHI 0 oceil KoopaumHAT. SHAUIITH
KOOPAMHATH TOYOK IIEPEeTUHY IIPOBENeHUX IPAMUX 3 OCAMU
KOOPJMHAT.

678. IloOynyiiTe rpadik 3aJIeKHOCTI BeJIWUYUHU Y BiJf BeJIMUUHU
X, AKIIIO HUM € JJaMaHa, IIPOBeleHa IIOCJiJOBHO Uepes3 TOUKH
A(—2; 3), B(0; —1), C(3; 2)i D(5; 2).

679. 3HaligiTh 3HaYeHHS BUPA3Yy:

1) (a?bc?)? - b?, axrmo a = 4; b =-0,3; ¢ =0,25;
2) (5a®b)? - ab®, akmo a = 0,2; b= 5.
680. CxinbKy pisHUX ABOIM(MPOBUX UMCEJ MOXKHA 3aIlMCaTH 3a

pomomoroo nmudp 0, 2 i 5, aKmo B 3anucax uyuces Hudpu
MOJKYTh IIOBTOPIOBATHUCA ?

Homzprcylime ——————— @

681. Ha rapiui jgexanu 5 s0JIyK, cepegHA Maca AKUX JOPiBHIO-
Basia 100 r. Ilicas Toro axk BiKkTopisa B3saaa 3 Tapiaku omHe
sI0JIYKO, cepegHA Maca sA0JyK, IM0 3aJUINNJINCA Ha TapiJili,
craja JmopiBHIoBaATH 95 r. 3HAHAITHL Macy A0JyKa, sIKe B3dAJa
BikTopis.

Iixaeo 3namu _,\\!/

Tepmin «pyHKIiA» (Big JaTHHCHKOTO
functio — BukoHaHHSA, 3BEPIIEHHA) yIIePIIe
BBiB HiMenbKul MateMaTuk I'oTdpin Binb-
resbM JleiboHin y 1692 porri.

3aBasgKy mpaisaM JleifiOHia Ta BiJoMoro
aHTJIilicbKoro (piduKa i1 marematuka Icaaxka
Hriorona (1643-1727) chopmyBasacsa HOBa
r'i.mca MaTeMaTUuKU — Jvzamem'?mulmuzi ana- I‘T (l)pi BiLI‘eJIBM
Ni3, V AKOMY HOHATTA PYHKIII € OZHUM 3 OC- Teiiomin
HOBHUX. (1646—1716)

Fiwin




TPA®IK ®YHKIIIL. ®YHKIIA IK MATEMATUYHA

MOJEJIb PEAJIBHUX ITPOIIECIB

1. I'padik dpyskruii. Posraauaemo pyHKITiT0, 3agaHY (hOPMYJIOO
y=0,5x2, ne —3 < x < 2. 3uaiinemo 3HaueHH i€l QyHKIIT q1a 11i-
JIUX 3HAUEHb apT'yMEHTY 1 3aHeceMO pe3yJIbTaTh B TaOJIUIIO:

x| -3

-2

-1

0

1

2

y| 4,5

2

0,5

0

0,5

2

ITosHaunMO Ha KOOPAMHATHIN MJIOMIMHI TOUKM, A0CIIUCH AKX
IOPiBHIOIOTH BUOPAHUM 3HAYEHHAM apryMeHTy, a OPAUHATH —
BiITIOBiAHUM 3HaUYeHHAM (QYHKILiI (puc. 14).

yﬂ yl
5 5
| |
[ I
: N
3 3
2 2
1 N1
—3l-2 . -1.0] 1 3 x| |3 92/-1/0] 1 3 x
-1 -1
Puc. 14 Puc. 15

Hobuparouu iHIII 3HAUEHHS X, AJA AKUX BUKOHYETHCA HEPiB-
HicTh —3 < x < 2, ¥ 00UHKCJIIOIOUHN BiANOBiHI 3HAUEHHA lJ, OTPU-
MaeMo iHIIi mapu 3HaueHb X Ta Y. KokHi# i3 Mux map Takox Bij-
IOoBiZae IMeBHA TOUKA HAa KOOPAMHATHIN MJIOIMUHI. Yci Taki TOuKu
YTBOPIOIOTH (Qirypy, AKy Ha3uWBaIOTh 2pa@ikom (PpyHKIIiI, 3amaHol
dopmymoio y = 0,5x%, ne —3 < x < 2 (puc. 15).

Q) Osnauenna. I'pagixom pynkyii Ha3MBaIOTH (Pirypy, yrBOpeHy
BCiMa TOYKAM¥M KOOPAWHATHOI IJIONIUHU, A0CIIUCH AKMX JTOPiB-

HIOIOTh 3HAYEHHAM apryMeHTy, a OpJAMHATH — BigmoOBigHUM

3HAYEeHHAM (PYHKIIii.



§ 4. Pynruyii

Iligkpeciiumo aBi ocobamBocTi rpadika yA
¢byHKIIiI, mpoimrocTpoBaHi HA pUCYHKY 16:

1) leaxa Touxka M(a; b) HaexaTume
rpadiry pyHKIII Toai # TiABKY TOAL, KOJIHU |
3HaAUeHHA PYHKIIII 1JIsd X = a TOPiBHIOE b.

2) Bynp-saka mpsaMa, IepIeHIUKYJISp- 0
Ha 1o oci x, mepeTuHae rpadik QyHKIl He Puc. 16
OiabIlle HisK B OHiN TOUIIi.

>
i
S
S
S

.
9

Q f-----
Ry

2. I'pagivamii cmoci6 3agaaug pyHkii. Marouu rpadik QyHK-
Iil, MOKHa 3HAXOAWTH ii 3HAUEHH 3a BiIOMUM 3HAYEHHAM apry-
MEHTY ¥ HaBNAKW: 3HAXOAWTH 3HAUEHHA apryMeHTy 3a BimoMum
3HAUEHHAM (PYHKITil.

Posrasmemo, Hanpukaan, PyHKIi0, rpadgik sKoi 300pakeHo
Ha pucyHKY 17. IIpo Taky (pyHKIIil0O KaKyTh, IO il 3amaHoO 2pa-
Qiuno.

\S)
\ 4

[

|
w
[
i
o
|
S
N\
e
\
(@)
KRy

Pue. 17

3HaigeMo 3a JOIOMOIoOo rpadika 3HaueHHsS (PYHKIII, AKIITO
x = —2. Jlyis 11bOoTro uepes TOUYKY oci x, abcmuca Kol fopiBHIOE —2,
IpoBeaeMO IIPAMY, IEePHeHINKYJAAPHY 10 oci x. Touka ii mepeTuHy
3 rpadpikom GyHKIII Mae KoopauHatu (—2; —1,5). OTike, AKIIO
x = —2, To 3HaUeHHA PYHKIil gopiBHIOE —1,5.

3HaiigeMo 3HaYeHHSA apTyMeHTY, AJId AKUX 3HAUeHHSI PYHKI[IL
nopiBHIOE 2. IlJIg IbOTO Uepes TOUKY OCi Yy, opAuHaTa AKOl JOpiB-
HIOE 2, IIPOBEIEMO IIPAMY, IePIEeHANKYIAPHY 0 oci y. Oxep:KuMo
IBi Toukwm ii mepeTuny 3 rpadikom pyHKIii: (1; 2)1i(3,5; 2). OTxxe,
(pyukria HabyBae 3HaueHnHd 2, AKIo x = 1 a6o x = 3,5.



I'pagix pyuryii. Dynkyia K Mamemamuina mooeasb PeaibHUX NPOUecis

HuBnauuch Ha rpadik, 3o0paskeHuil Ha PUCYHKY 17, MoKHa
BiI3HAUUTHU AeAK1 BJacTHUBOCTI (PpyHKIIi], 3aaHO]l UM IrpadikoMm.

1) O6sacTs BusHaueHHA (DYHKI[I1 yTBOPIOIOTH yCi 3HAaUEHHA X,
I AKUX BUKOHYETHCA HepiBHICTh —3 < x < 5.

2) HaiibinbIimme sHaueHHA (PYyHKIII JOopiBHIOE 3 (I[LOTO 3HAUEH-
HA (pyHKIiA HaOyBae, AKMII0 X = 2).

3) Hafimenmnie 3HaUueHHA (PYHKIIiI qopiBHIOE —2 (IILOTO 3HAUEH-
HA (pyHKIiA HaOyBae, KO0 X = —3).

4) O6sacTb 3HaUeHb (PYHKII] yTBOPIOIOTH yCi 3BHAYEHHA Y, NJIA
AKUX BUKOHYETHCA HepiBHicTE —2 <y < 3.

5) 3HaueHHA (QyHKII mKOpiBHIOE HYJIIO, AKIMo x = —0,5. Ti
3HAUEHHS apryMeHTYy, IJd AKNX 3HaueHHsA (pyHKIIil JOPiBHIOIOTH
HYJII0, HA3UBAIOTh HYyaamu PyHKIii. OTike, 3HaueHHA X = —0,5 €
HYyJIeM JaHol (pyHKITil.

6) dyHKIiaga HaOyBae JOJAaTHUX 3HAUEHb, AKII0 —0,5 < x < 5;
Big’eMHUX 3HaUeHb — AKINo —3 < x < —0,5.

3. DyHKIid AK MaTeMaTHYHA MOjieJIb PeaJIbHUX IIPOIECiB.
Bam, MmaOyTh, yoKe JOBOAMJIOCA OAUUTU MOJEJi YOBHA, JIiTaKka, aB-
TOMOOiIA, BUTOTOBJISTH MO Ky0a, IPAMOKYTHOTO IIapaJiejieni-
nena. KoskHa Mozenb, 3aJeKHO Bif Ii mpusHaueHHA, BigoOpalkae
IeBHi BJIACTUBOCTI OpUTiHATY.

Mamemamuuna modesb — 1ie OIUC AKOTOCh PeaJbHOTr0 00’ €K-
Ta YU IPOIeCy MOBOIO MaTEMaTUKMU.

Posraamemo pucyHoK 18, Ha AKoMy 300paskeHo rpadik 3MiHHI
TemMIepaTypu Boau nporarom 20 XBUIWH.

T, °C A
100 ~

80

60

40

20

0 9 4 6 8 10 12 14 16 18 20 ¢, xB

Puc. 18



§ 4. Pynruyii

I3 rpacika BugHO, 1I10:

mouyaTKoOBa TeMnepaTtypa Boau nopiBHioBaja 20 °C;

3a mepiri 8 xB Tremneparypa Boau migsuinuiaacs o 100 °C;

npotarom 6 xB (Bix 8 xB 10 14 XB) TemIiepaTypa BoAM He 3Mi-
HIOBaJjacs, a 3a HAcTyIHi 6 xB — s3uusuiacsa go 80 °C.

dyHKIiA, rpadik aKoi 300paskeHo Ha pUCYHKY 18, onucye pe-
aJIbHUH IIPOIlec 3MiHU TeMIlepaTypu Boau. KaxKyTs, 1110 114 (QyHK-
I[isT MOJIeJII0E NJaHUWU IIpoIec, abo 1Mo BOHA € MAMEeMAMULHO MO-
OeJl/l10 TaHOoTO IIPOIIeCy.

SKmIo Tijlo pyxaeTrbeAa piBHOMipHO 3i mBuAKicTIO 15 M/c, TO
IIJIAX S M, IIPOUAEHUI HUM 3a 4Yac { ¢, MOXKHA 00UncauTu 3a hop-
MyJioo s = 15t. ¥V 1mpoMy BUIIAAKY (PYHKIIiA, 3amaHa (DOPMYJIOIO
s = 15¢, € MaTeMaTUYHOIO MOJIEJIJII0O PIBHOMipPHOTO PYXY.

Y cboMOMYy Ta HACTYIHHUX KJiacaX MH O3HAMOMMMOCS 3 0araThb-
Ma (PYHKIIiAMU, AKI MOKHA BUKOPUCTATU OJA MOJEJIOBAaHHS pe-
aJbHUX IIPOIIECiB 1 3aJI€:KHOCTEN MisK PIBHUMU BeJIMUMHAMU.

Kpim pyHKIi, € i1 iHOII BUAM MaTeMaTUYHUX MOJeJIeH, 3 AKM-
MU MU 03HAMOMMMOCS 3a MOJAJIBIIIOT0 BUBUEHHSA aJredpu.

IIpuxnadu po3é’aszanns énpas
Bnpasa 1. Ilo6ynyBaTtu rpadik GyHKIiI, 3agaHol (popMyJIoI0:
1) y=0,5x + 1, ne -4 < x < 4, ckaaBmIN TaOJUIIO 3HAUEHD
GYHKIIII 414 MiJInX 3HaUeHb X;
2)y=1-x% ne -2<x<2.

e 1) Ckimagemo TabauItio 3HaYeHb (DYHKITi1:

x| —4 -3 | 2| -1 0 1 2 3 4
y, -1 |-0,5| 0 (0,5 1 1,5 2 2,5 3

\ ITo3HAUMMO TOUYKH, KOOPAMHATU AKHUX IOJAHO B Ta6J11/1ui,§
'Ha KOOpAMHATHI# Iromfuni. SIKI0 40 IUX TOYOK IPUKJIACTH
| TiHINKY, TO MOYKHA IIePEeKOHATHUCS, 1110 BC1 BOHU JIEXKATh Ha OJ- |
 Hiit npamiit. CosyanMo BipiskoM KpaiiHi mosHAa4YeHi TOUKH.
' Ileit Binpisok i € rpadixom dpyurnii y = 0,5x + 1, ne ~4 <x <4
(puc. 19). |



I'pagix pyuryii. Dynkyia K Mamemamuina mooeasb PeaibHUX NPOUecis

‘yn lyn
: :
;3 VAN
f 210l 1\ 2 x
[ % \
» I _? \
4. ~2-100} 1123 X [ \
-3
Puc. 19 Puc. 20

2) CkiameMo TabauIfio 3HAYEeHD (DYHKITI1:

x| -2 -1 |-0,5| O 0,5 1 2
y| -3 o (0,7 1 |0,7%| O -3

\ [T03HAYMMO TOUYKH, KOOPAUHATA AKUX IIOAAHO B TaGJAUIIi, HA |
KoopamHaTHiX niomuHi. Criosryuyumo ixX miraBHOO JriHiero. Mae-
' Mo rpadik GyHKIii, 3aganoi popmymoro y =1 —x%, ne —2<x <2
(puc. 20). o 3

Bopasa 2. Yu name:xutsb rpadiry GyHKINI y = 2x? Toura A(3; 9)?
B(2; 8)?

/ o Touka A(3; 9) HanexxkaTuMe rpadiky gaHol PYHKITI, SKIITO
' 3HAueHHA (PYHKIII 1714 x = 3 nopiBHIOE 9.
3HaX0auMO: AKINO X = 3, Toy = 2 * 32 = 18. 3HaueHHA QYHK-
'mii me nopiBHIOE 9. OTske, Touka A(3; 9) rpadiky dyHKIii He Ha-
JIEKUTD.
s roukn B(2; 8) maTumeMo: AKIo X = 2, Toy = 2 - 22 =8.
Touka B(2; 8) HaneXuth rpadirky GyHKIIil. e §
1. IITo mHasuBaroTh rpadikomMm PyHKITII?
2. fIKi BracTuBoOCTiI (PYHKIIil MOKHA BCTAHOBUTH, MAIOUH
ii rpadik? IlosacuHiTs me Ha mpukJgaagi QyHKIII, rpadik
AKO01 300pakeHo Ha PUCYHRY 17.
3. ¥ CKLIBKOX TOYKAaX MOKe mepeTmHATH rpadik GpyHKIii
IpsAMa, IepHeHIuKYyJIApHa A0 oci aberuc?
4. HaBexnitey npukJan PyHKIIiI, AKa € MaTeMaTUYHOIO MO-
JIeJIJII0 TIEBHOTO IIPOIIecy.

T



§ 4. Pynruii

WUYeno

682. dyukIito 3agamo rpadgikomM, 300pakeHNM Ha PUCYHKY 21.

yﬂ
3

2

1

KRy

-3 -2-1 f 12 -3\ 4
[
g
Puc. 21
1) SgaiigiTe 3HaUeHHS PYHKITII, KO0 X = —3; X = —2; x = 2;
x =3,D.
2) 3HaliTP 3HAYEHHSA apryMeHTy, IJd SAKUX S3HAaYeHHSA
dyuKIiI fopiBHIOE —2; 1,5; 2.
3) Homy mopiBHIOE HaWbiibITe 3HaUeHHA PYyHKIII? HaimeH-
ITe 3HaYeHHA?
4) YkaxiTh o0JylacTh BU3HAUYEHHs, 00JiacTh 3HAUEHb i HYJ
PYHKITII.
5) Ilna axux 3HaUYeHb X (PyHKIia HaOyBae AOmaTHUX 3HA-
yeHb? Big’eMHUX 3HaUeHb?
683. Yu moxxke OyTu rpadgikom mearKoi PyHKIIII 3 apryMeHTOM X
(dirypa, 3o6pakeHa Ha pucyHKy 22? Pucyuky 23? Pucyukry
247 BinmoBini oOTr'pyHTYITE.

yh yh y
| | |
\ I I
T = =
11/ /NLT /N 1
210l 112 x 21l l1l2x 210l 1 2%
-1 -1 -1
Puc. 22 Puc. 23 Puc. 24

684. Ha pucyHKy 25 300pakeHo rpadik aminu 06’emMy Boau B 0aKy
3aJIe;KHO BiJg yacy.



I'pagix pyuryii. Dynkyia K Mamemamuina mooeasb PeaibHUX NPOUecis

V, 1A
200
/
/
100
20
of 1 5 8 10 15 t, xB
Puc. 25

1) YkaxiTh 00’eM Boau B OAKy B MOUATKOBUI MOMEHT Yacy.

2) CKijgbKH JIITPiB BOAM HAMIUIILIO B 0AK MPOTATOM HEPIITUX
5 xB? 8 xB? 10 xB?

3) Ckinbku xBuJInH 00’€M BoaM B OaKy He 3MiHIOBABCA?

4) IIpoTAroM CKiJIbKOX XBUJIMH CIIOPOKHUBCA OaK?

DD

685. Ha pucyuky 26 300paskeHo rpadik pyHKITii.

1) SuaigiTe 3HaueHHA PYHKILI, akimo x = —1; x = 1,5; x = 4.

2) 3HalgiTh 3BHAUEHHA apTryMeHTY, IJid AKux y = —1,5; y = 1.

3) Homy mopiBHIOE HaWOiIbIe 3HaUeHHA PYHKILI? HalimeH-
I1e 3HaYeHHA?

4) YKaxkiTh 00s1aCTh BUBHAYECHHSA Ta 00J1aCTh 3HAUEHb (DYHKITII.

5) 3HanaiTh HYJIi (PYHKITI.

6) Ilnsa axmx 3HaUeHb X (PYHKI[iT HaOyBa€ MONATHUX 3HA-
yeHb? Big’eMHUX 3HaUEHb?

‘yﬂ y“
4 t
3 I \ g /
2 / : /
1 1 /
-3 241 l0 1 23 4x [3-2-1 l0 1 2 3/4 5x
| |

Puc. 26 Puc. 27




§ 4. Pynruyii

686. Ha pucynkry 27 3o00pakeso rpadik QyHKIIii.

1) SraligiTs 3HaUeHHS (PyHKINIT, AKIO0 x = —2; x = 1; x = 5.

2) 3HalifiTh 3HaUEeHHA apryMeHTy, AJd AKux y = —1; y = 4.

3) Yomy mopiBHIOEe HalbiabIIe 3HaUeHHs GyHKINI? Halimen-
II1e 3HaUYeHHA?

4) YraxiTh 00J1aCTh BU3SHAYEHHS Ta 00J1aCTh 3HAUEHDb (DYHKITii.

5) g AKuX 3HaUeHb X QYHKIIiA HaOyBae Bil’ e MHUX 3HAUECHD?

687. dyukiriro 3agano popmysow y = —x2+ 4, ne —2 < x < 3. ITooy-
nyiure ii rpadik, cKaaBmIu TabJIUITIO 3HAYEHDb (PYHKITIT A1 11i-
aux 3HaueHb X. Kopucryounck rpadikom, 3HaAAITh 00J1aCTh
3HaueHb (PyHKITil.

688. dynKIito 3agano popmysoo y = 2x — 1, ge —2 < x < 3. Iloby-
ayure ii rpadik, CKJIaBIIM TAOJUINI0 3HAUYEHb (PYHKIII AJIs
minnx 3HaueHb x. Kopucryouncs rpadgikoM, 3HAALITH 00JIaCTh
3Ha4YeHb (PYHKIIiI.

689. IlobOynyiiTe rpacdik pyHKIII, 3amanoi (hopmyJiomo:
1)y=0,56x—-1, ne -2 < x <4; 2)y=-2x+3,1e 0<x<4;
y=x2—-1,1e -2<x<2,

690. ITobynyiiTe rpacdik GyHKIII, 3amanoi (hopmyJiom:
)y=—-x+1, e -4 <x<4; 2)y=0,5x2, te —2< x < 2.

691. Yu mHanexutsh rpadiky GpyHkKiii y = 4x — 3 Touka:

1) A(-1; -7); 2)B(6;27); 3)C(20;77); 4)D(0,7;-0,2)?

692. Yu manexkuth rpadiky QyHKIii y = 2x + 5 TouKa:

1) M(5; 15); 2) N(—5; —15); 3) K(—2,5; 0)?

693. Ha pucynry 28 3o00pakeHO rpadik 3aJe:XKHOCTi BHCOTH IO-
JBOTY JiTaka Bif uacy. 1) Ha akiit makcuMaibHiN BUCOTI Jie-
TiB JiTak? 2) CKiTbKM XBUJINH JIiTAK HAaOUpaB BucoTy? 3) Ye-
Pe3 CKiJIbKU XBUJINH IIiCJA 3JILOTY JIITAK JOCAT BUCOTHU 3 KM?

H, xm4 V, m34
4 800
3 600
2 400
1 200
0 10 20 30 40 50 60 t,:XB 0 1 2 3 4 5t,:I‘0JI
Puc. 28 Puc. 29
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694. Ha pucyuky 29 3o0pakeHo rpagik sminu 06’emy Bogu B Oa-
celiHi.
1) AAxwuii BimOyBaeThCcA IPOIlEC: BOJa HAAXOAUTH Y OaceiH um
BUTiKae 3 HbOro?
2) CKinpKu KyOoMeTpiB Bogu OyJio B OaceiiHi B IIOUYaTKOBUMA
momeHT yacy? Uepes 2 rox? Yepes 4 roxn?

695. Ha pucyuxky 30 3o00pakeHo rpadik 3MiHEH TemIepaTypu
IIOBiTPSA IIPOTATOM I00U.

T, °C A
10
~
8 7
6
/
4 N
N\
2 / \
0l 79T 47678/1012 14 161820 224 ¢, rox
_2 ~
4
Puc. 30

1) fIxoro Oyna Temmeparypa mositpa o 2 rox? O 10 rox?
0O 18 roxn? O 23 rox?

2) O kKorpiit rommHi TemmepaTrypa IIOBiTpA IdOopiBHIOBaJa
—2°C?0°C?6 °C?

3) O KoTpili roguHI TeMIIepaTypa IMOBiTPs O0yJ1a HATHUIKYIOIO?
HaiiBuioro?

(&

696. IloOyayiiTe rpadik pyHKIiI, aximo HuM € Jamana ABCD, ne
A(—2,5; —2), B(0; 3), C(4; 3), D(6; 1). Kopucryouuchk rpadi-
KOM, 3HAUOITh:

1) sHauenHa PyHKIil, axkmo x = —1; x = 1,33; x = 4,5;

2) 3HaueHHA apryMeHTy, AJad AKux y =—-1; y=1; y = 3;

3) HalbiJbIlle Ta HAalIMeHIIe 3BHAUYEeHHS (PYHKITIT;

4) oby1acTh BU3HAUYEHHA Ta 00JIaCTb 3HAUEHb (PYHKIIi;

5) HyJIi (pyHKIIII Ta 3HAYEHHA X, 1A AKUX QPyHKIIiA HaOyBae
BiZl’€MHUX 3HAUEHbD.



§ 4. Pynruyii

697. IloOynyiiTe rpadik PyHKILII, AKIIO HUM € jamana KLMN, ne
K(-4; 3), L(-2; 1), M(2; 1), N(3; 2). Kopucryouucs rpadi-
KOM, 3HAUIITh:

1) smaueHHa QyHKIIiI, axkimo x = —3; x = 1,25; x = 2,5;

2) 3HaUeHHA apTyMEHTY, IJId AKUX Y = 3; Y = 2;

3) HalbiygbIle Ta HaliMeHIIe 3HAUEHHA (PYHKILIT;

4) obs1acTh BUSHAUEHHA Ta 00JIaCTh 3HAUEHb (DYHKITil;

5) 3HaUeHHS X, AJA AKUX (PYHKIA HabyBae HAMEHIIIOT'O
3HAUEHH.

698. IlooynyiiTe rpadik pyukiIiii, 3aganoi GpopmMyJioo:
Dy=x(4-x),1e-1<x<5; 2)y=x*+4x+3,1e-3<x<1.

699. IloOyayiiTe rpadik pyHKILiI, 3agaH0i opMYyJIOHO:
Dy=x>-2x,0e-2<x<3; 2)y=1—-x)(3+x),1e-2<x<1.

700. @] ITooynyiiTe rpadik PyukiIii, 3aganoi TabauIeO:

x| —2 0 1 12,5 4
y 3 1 -2 2 1

701. Ha pucynky 31 3o00pakeHo rpadik 3ajeXHOCTi IMIBUIKOCTIL

TijIa Big dacy.

1) SHaigiTh IMBUAKICTE Tijla Uepes 2 C ImicJIs MOYaTKY PyXY;
yepes 5 ¢; uepes 10 c; uepes 20 c.

2) V aki MOMeHTH yacy IIBUIKiCTH Tijia fopiBHIOBaJsa 4 Mm/c?
6 M/c? 8 m/c?

3) V¥V axi MoMeHTH Uacy IIBUAKICTH Tijia OyJia HafibiabII010?

4) CKRiIbKY CEKYH] TiJIO PyXaJioCcs 3i CTaJIOI0 IIBUIKICTIO?
SAKuii masax mMporIIIo TijIo 3a Ien yac?

0, M/C A
10

8

S N &~ O

2 4 6 8 101214161820;,0
Puc. 31
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702. TypucTuuHa rpymna 3gilicHnia mepexin Big Tabopy ao Kame-
Ha JloBOyma. Ha pucyHKy 32 300paskeHo rpadik 3aje’xkHO-
cTi nMuIaxy s (y KM), AKUUA OPOUILIN TYPUCTHU, BiJl Uacy pyxy

t (y ron).

S, KM A
16 /
12 /

0 1 2 3 4 t,rox
Puc. 32 Kawmins JloBOymnia

1) Yepes CKinbKY rOAUH ITiCJIA TOUYATKY PYXY TYPUCTHU TiATII-
am no kamens J[oBOymia Ta CKiJIbKM BCHOIO KiJIoMeTpPiB
BOHU TPOMUTIILIN?

2) CKiZbKY TOAVH BUTPATUIN TYPUCTHU Ha IPUBaJI?

3) 3 AKOIO IMBUIKICTIO PyXaJHUCA TYPUCTH IPOTATOM IEPIITUX
nBox roauH? Ilicasa npuBany?

ot o)

5
' InrepakTuBHe 3aBmanHa 20
#5 I'padik pyHKITII

703. IIoOynyiiTe rpadik QPyHKILII:
| x?, akmo -2 < x <0;

1)y =|x, ne -3 <x <3; 2)y= 2x, akmo 0 < x < 4.

704. Tlobynyiite rpadik dyHKIil y = |x| — 2, 1e —4 < x < 4.

705.(:%) [IBi ciopTCMeHKHU 3Marajiucs B IJIaBaHHI HA AWCTAHIII

— 200 m y 50-meTpoBomy bOaceiini. Ha pucyukry 33 300pa-
JKeHo rpacgikmy 3MiHM BijicTaHi BiJi CHOPTCMEHOK IO Mic-
Il CTAapTy 3aJIeKHO BiJ uacy.

1) 3a CKiIbKU CEeKYHJ KOXKHA CIIOPTCMEHKAa MOJ0JIajia IePIi

50 M gucTaHIii?
2) XTo mepemir y smaranfi?
3) Ha ckinbKu ceKyHJ BimcTaJjia mepeMokeHa BiJ IIepeMOoK-

HUIL?




§ 4. Pynruii

4) 3 AKOIO0 CepeIHbOI0 MIBUAKICTIO IJIMBJIA KOYKHA CIIOPTC-
MeHKa Ha IepIIiii croMeTpiBILi?
5) Illo o3HAUYaIOTh TOYKU IepeTUHY rpadikin?

y, M4 FTrrrriri
50 — Lemopromesna
40 ///X\ \ / /)\\\\ —— II cnopTcMeHKa
30 /1/ \\ \ / /
201/ XN/
101/ \ A/
0" 20 100 200 t, ¢
Puc. 33
Bnpaeu 0na noémopenna %t a
706. BeqnunHMT X Ta Yy IpAMO IIPONOPILifiHi. 3allOBHITH TaOJIMITIO:
x 3 4 5,5
y 6 12 15 | 20,8

707. 3i 100 xkr HaciHHA JBOHY OTPUMYIOTHh 37 Kr oaii. CKimbKu
Kisorpamis ojii orpuMyoTh i3 350 Kr Takoro HaciHua?

708. Bigcranps mixk micramu A i B gopiBuioe 190 kM. 3 micra A
Io Mmicta B Buika:Kae aBTOMOOLJIL i pyXaeTbes 31 MIBUIKI-
ctio 90 km/rox. Ha akiit Binmcraui Bix micta B BiH Oyzae uepes
t rox? 3anmuImiTh PO3B’SA30K Y BUIJIALL BHUpPa3y Ta 3HAUIITH
oro 3HaUYeHHA, AKIIo t = 1,2.

709. SIKy HallMeHINy JOBMKHUHY IIOBHHHA MAaTHU CTpiuka, 1mod Iii
MO:KHa 0yJI0 po3pisaTu 6e3 3aJUIIKiB Ha PiBHI YaCTUHU 3aB-
IOBXKKU AK (D5 cM, Tak i 60 cm?

710. Ha gomi sanucui uncaa 1, 2, 3, 4, 5, 6, 7. Yu MmoKHa cTepTH
JedAKi aBa 4umcJsa i 3anIucaTH Pi3HUINIO ITUX YMCEJ TaK, 100
cyMa IIIecTH YuceJl Ha AOMIIi gqopiBHIoBasma 21?7 (fAKmio ctu-
paTtu umciaa a i b, To MOKHA 3amrcaT Y1cJo a — b abo uucao
b—a.)

IHomipryime



Jinittna Qynryia

IHikxaeo 3namu _,\\!/-

IcTopia HayKu 3Hae uUmMaJio IIPU-
KJIaJIiB, KOJIX B MeKaxX BAAJIO Mo0yaoBa-
HOI MaTeMaTUYHOI MO/ieJIi 3a JOIIOMOT'0IO
o0umMcIeHb, AK KaXKyTh, «Ha KiHUUKY
repa», BIaBaJIOCA IepeadauyuTu icHY-
BaHHA HOBUX (hi3MUHUX 00’ €KTiB i ABUIII.
Tak, onuparounch Ha MaTeMaTUYHI MO-
neii, acrponomu k. Amamc (AHTUIiA)
y 1845 pomi 11 V. JleBep’e (PpaHILisa) y
1846 porri HesaymeXKHO OAUH BiJl OMHOIO MiHIINJIN BICHOBKY IIPO icC-
HYBaHHS HEBiZIOMOI TO/i ITle IJIaHEeTH 1 yKasaJu 11 po3MillieHHsa Ha
HeOi. 3a pospaxyHKaMu Y. JIeBep € actpoHoMm I'. T'anne (Himeuun-
Ha) 3HAMIIOB IIo ImIaHeTy. 11 HasBanmu HemryroM.

IInanera Henryn

JIHINHA ®YHKIIIA

1. Illo Take miniiitHa (pyHKnisg. Po3riasHeMo KijJibKa IIPUKJIALiB.

IIpuxknax 1. Hexaii aBTOMOOiIb pPyXaeThcAa 3i IMBUAKICTIO
80 kM/rom i B mouaTKOBUU MOMEHT uacy mepebyBaB Ha BiacTaHi
15 kM Big micra A (puc. 34). Toxi uepes ¢t rog aBTOMOOiIb ITEPEOy-
BaTuMe Ha Biacrtaui s = 80¢ + 15 KismomeTpiB Big micra.

4 @_80 KM/TO[
—(|>

|
15km t =0

S O0W

Puc. 34

IIpuxnaan 2. Hexait y 6aceiin uepes TpyOy INMOXBUJHMHU BJIU-
BaeThCca 3 M2 Bogu. SIKIIO B MOYATKOBUI MOMEHT 4acy B OaceiHi
oyJio 70 m3 Bogu, To 06’em V Bogu (y M3), AKa Oynme B 6acelini uepes
t XB, MOKHa o0uucauTu 3a popmyJioro V = 3t + 70.

®dopmynamu s = 80t + 15, V = 3t + 70, ne t — HezaeKHaA
3MiHHa, 3a4al0Th (PYHKIIil, AKI HABUBAIOTh JAIHIULHUMU.



§ 4. Pynruyii

@ Osnauenns. OyHKIiIO, AKYy MOKHA 3amaTu (pOPMYJIOH0 BHIY
y = kx + b, ne x — He3ajie;kHA 3MiHHA, k 1 b — neaki uucia,
Ha3HUBAIOThH /NIHIUHOIO.

Hanpukaan, y=1,2x -5, y=-2x+3, y=95x, y=-3 —
JiHITHI QYHKII.

Y dopmyii y = kx + b 3minHa x MoKe HabyBaTu OyIb-AKUX
3HaUeHb, TOMY 00/1aCMb BU3HAYEHHA JNIHIUHOL PYHKUYIL ymeopio-
oMb yci wucaa.

2. T'pacdir gimiitaol ¢yukmii. IloOyayemo rpadik siriftHOI

dyuknii y=0,5x — 1. [aa nporo crJjageMo TabJIMITI0O KiJIbKOX
3HAUEHb X 1 BIAIOBIIHUX 3HAYEHD Y.

x| 4| 3| -2 | -1 0 1 2 3 4 5
y| -3 |-2,6| -2 |-1,5| -1 |-0,5| 0 (0,56 1 | 1,5

Ha KoopamHaTHIN IJIOIMMHI MO3HAYMMO TOUYKHN, KOOPAMHATU
SAKUX IoAaHo B Tabsuili (azuB. puc. 35). IIpukaasinm JdiHiliKY, 1I€-
PEKOHYEMOCS, 110 BCi MO3HAYEHI TOUKHY JIe)KaTh HA OGHIN IpaMiii.
AKOu mj1s Oy Ab-sIKOro iHIIIOTO 3HAYEHHA X O0UMCJININ BiIIOBiHE
3HaUeHHA J 1 mo3HauuIu 6 TOUKY 3 TaKMUMU KOOpAUHATAMU Ha KO-
OpAWHATHIN ILJIOIWHI, TO I BOHA JieKaJia 0 Ha ITill mpaMii.

Yepes 1mo3HaueHi TOUKHU IIpPoBeAeMO IIpAMYy. BoHa € rpadikom
ginifinoi @pyskuii y = 0,5x — 1.

S

Puc. 35



Jinittna Qynryia

¥Yzaraui, epagirom niHillHOL QYHKUIL € npama.

II106 mobyayBaTu rpadik JiHilTHOI PYHKIIIT, JOCTaTHHO 3HAM-
TU KOOPAMHATHU JBOX TOUYOK rpad)ika, MO3HAYNTH Il TOUKHU HaA KO-
OpAVHATHIN IJIONTWHI 11 MPOBECTU Uepeld HUX IIPAMY.

Tak, o6 mobyayBatu rpadik pyskmii y = 0,5x — 1, gocrar-
HBO OyJI0 B3ATHU IBi TOUuKHU, HanpukJazn, (0; —1) i (2; 0), Ta mpose-
CTH uepes3 HUX IPIMY.

Armo k=0, To Qopmyna )
y = kx + b mae Buraang y = Ox + b, ‘3
To0TO yy = b. Taka QyHKIIiaA Ay1a BCcix 5 y =2

3HaUeHb X HaOyBae TOTO caMOIo 3Ha-
yeHHda b. Hanpukian, pyHKIiA y = 2

LIS BCiX 3HAUeHb X HaOyBa€ 3HAUEH- 1

Ha 2. Tomy rpadikom 1iel QyHKITiL >
. —2.-110 123 |x

€ mpsaMa, yTBopeHa Toukamu (x; 2),

ne x — Oynb-ake uucyao. Ila npama _\1

nmapaJjeJybHa oci x (puc. 36). Puc. 36

IITo6 mobyayBaTu rpadik QyHKIiI y = b, mocTaTHLO MMO3HA-
YUTHU HaA OC1 Jy TOUKY 3 OPAMHATOIO b 1 mpoBecTu yepes Hel IPAMY,
napaJjieJibHY OCi X.

IlincymoBylouu, 3a3HauUMMO TaKi BJACTUBOCTI (QYHKILiL
y=~kx+b:

1. O6racmv 6usnaveHHa PYHKYIL ymeopwowmy yci wucaa.

2. Akwo k # 0, mo obracmv 3HAUEHb PYHKUIL Yymeopwmb
yci yucaa; akwo k =0, mo Qpynkuyia nabysac auuwe 00H020 3HA-
ueHHsa Yy = b.

3. I'pagikom Qynkuii € npama.

3. IIpama nponopuiitaicTs. Ko y hopmysti y = kx + b B3aATH
b=01ik # 0, To maTumemo popmyny y = kx. Hero 3agaoTs QyHK-
11if0, IKa € OKPEMUM, ajie TOCUTh BaKJIUBUM BUIIAJKOM JIiHINHOI
GyHKIIII Ta cayrye Momesai0 0araThbox peaJbHHX mnporeciB. Pos-
TJIAHEMO IPUKJAI.

IIpuxknan 3. Hexaiil motar pyxaetrbed 3i mBuakicto 90 km/rof.
3a craJiol MIBUIKOCTI IMLISAX, AKUN IIPOMIIIOB MOTAT, IIPSIMO IIPOIOP-
MIMHIN Yacy pyxy. fIKIIo mOTATr pyXaBcs ¢t I'oj, TO ILIAX S KM, IIPO-
WoeHni HUM 3a IIell uac, MOKHa obuncuTu 3a (popmyioro s = 90¢.



.................... ot Ll OO OO
Y mamomy npukJaanmi ¢popmysa s = 90t 3amae 3aIeKHICTD IILIA-
Xy Big uacy. Ila 3aJeXHiCTh € IpAMO IPOnopIliiHO0. ToMy (PyHK-

1ifo, AKY 3a1ai0Th (popmyJioto s = 90¢, HABUBAIOTH NPAMOI0 NPONO-
puiitHicmro.

DyHKIiI0, AKY MOXKHa 3aaaTu (POpMyJiolo BUAY Y = kx, ne
X — Hes3aJle)KHa 3MiHHA, B — OesaAKe umucjao, k£ # 0, Ha3uBaOTDL
NPAMOI0 NPONOPULUHICMIO.

IIpsama npomopIifiHICTh € OKPEMUM BUIIAKOM JIIHITHOI (DYHKITIT,
TOMY IrpadiKoM IpaAMOl IIPOHOpIlifiHOCTI € mpAMa. Ila npama npoxo-
IUTH Yyepes moyaTok KoopauHar (60 axkuo x =0, oy =k 0=0).

Hna mobymoBu rpadika mpAMOI IIPOIMOPIIAHOCTI MTOCTATHBO
3HAUTHU AKY-HeOyIb TOUKY rpadika, BIIMiHHY Bif mouaTKy Koop-
IWHAaT, 1 IPOBEeCTHU Yepes I[J0 TOUKY Ta MOYaTOK KOOPAUHAT IIPAMY.

Ha pucynky 37 306pakeno rpadiku GpyHKIi Buny y = kx nida
pi3HUX 3HAUEHD k.

k=-2 k=2
N\ yA
4
3
| k=0,5
o
\
—1.-3 S NS REAE RPN

|
R

Puc. 37

IIpuxnadu po3é’as3anns énpas

Bnpasa 1. IloOynyBaTtu rpadik @yHKIIiI, 3agaHoi (popMyJIoI0:

1)y =—2x +1; 2)y = —1,5; 3)y = 1x.

3



Jinittna Qynryia

/ e 1) 3HailimeMo KOOPAWHATH IBOX TOUYOK rpadika. Ilasa uboro
| CKJIaZIeMO Ta0JINITIO: /

X 0 1
y 1 -1

, ITosHaunmo Ha KoopAuHATHIH mioruHi Touku (0; 1) Ta (1; —1)
i mpoBememo yepes3 HUX npamy (puc. 38). Maemo rpadik pyHKITil
y=-2x+1.
: 2) Ha oci y KoopAMHATHOI IIJIOIIUHY IIO3HAYNMO TOUKY 3 Op-
%,U;I/IHaTOIO —1,5 i mpoBememo uepes Hel IPAMY, HapajeJibHy OCi X
(puc. 39). Maemo rpadik pysrnii y = —1,5. 3

‘yh yﬂ yh
P g B
\2 I I 1]
AN 2 2 y= lx,f
1) 1 1 3, —
\y=—2x+1 —

1 ty-ls T
—2 —2 —2
Puc. 38 Puec. 39 Puc. 40

3) 3uaiigeMo KOOpAMHATH OAHi€l TouKM rpadika, BigMiHHOI |
Bif mouaTKy KoopauHart. Bissmemo x = 3, Toxi y = 1. Ilosnauumo
' Ha KOOpAMHATHi# mromuni Touky (3; 1) i mpoBenemo uepes mei
' Ta Yepes IOYATOK KoopAwHAT npamy (puc. 40). Maemo rpadix |

)

Bupasa 2. J[amo dyHKIio y =4x — 6. He Oyayiounu rpadik GyHK-
i, 3HAUTU KOOPAMHATH TOUOK HOT0 IIePeTHHY 3 OCHA-
MU KOOpAMHAT 1 HYJIi (pyHKIIII.

/ e Touku neperuHy rpadika 3 oCsIMU KOOPAUHAT — IIe TOUKH |
' rpadikra, abcmuca abo opAMHATA AKUX JOPiBHIOE HYJIIO. 3
< Axmox=0,Toy=4-0—-6=-6.

(0; —6) — Touka mepetuHy rpadika 3 Biccio y.




§ 4. Pynruyii

Axmoy =0, to: 0=4x—-6; —4x=-6; x=1,5.

(1,5; 0) — Touka nmepetTuHy rpadika 3 Biccio x. §
\ 3uauenus QyHKIii qopiBHIoe HyIO0 (y = 0), AKmo x = 1,5.
' Orexe, HyseM QyHKIii€ x = 1,5. o §

1. Ary pysKIito HasuBawTh JiHiIHTHOW? [IpsaAMoro mpomop-
miriHicTio?
2. Illo € rpadirkom Jinifinol pyrKmii? Ak foro modbyaysa-
B Ti?
. fIx moOGynyBaTu rpadik GyHKIii y = b? y = kx, ne k # 0?
. ki Br1acTuBocTi Mae JgiHifiHa GyHKIiaA?

B~

U¥ero

711. dyukiii 3agano popMmyaamMu:

Dy=x+5; 2y=x"-4 3)y=-3x; 4y=238;

5)y = 2; 6)y = s Hy=0;  8)y=-3-Tx.

dAKi 3 HaBegeHUX (GOYHKI[N € giHitHUMEU? [IpaMumMu mporo-

puiiHocTamu? [aa giHiHHNX QYHKIINA YKaKiTh 3HaUEeHHS

Koe(imieHTiB £ i b, 001acTh BUBHAUEHHS Ta 00J1aCTh 3HAUEHbD.
712. YKaXiTh IpaBUJIbHI TBEPAKEHH:

1) rpadikom pyHKILI y = 2x — 5 € IpaAMa;

2) rpadik QyHKIII y = 2x IPOXOAUTH Uepe3 II0YaTOK KOOp-

IUHAT;
3) rpadik GyHKIIiI y = 2 mapaJjieIbHUU OCi Y;
4) rpadik GyHKILI y = 2x + 5 1poxoAUTH yepeld TOUKy (9; 0).

KD
713. Jliniiny @yHKIito 3agano popmysioo y = 2x — 6. 3aOBHITH
Ta0JUIIO:
x| —6 1 3 7,5
y -12 11

714. Jliniiny ¢yHKIi0 3agaHo ¢opMmysono y = x — 4. 3aloBHITH
Ta0JUITIO:



715.

716.

717.

718.

719.

720.

721.

722,

723.

Jinittna Qynryia

x| -4 0 4,5 | 9,3
Y -6 0
IToGynyiiTe rpadik QyHKITII:
Dy=x+1; 2)y=2x-1;
3)y=-2x-0,5; 4) y=-0,5x + 1,5.
ITo6GynmyiiTe rpadik PyHKITII:
DHy=x-2; 2)y=-2x+0,5;
3)y=0,5x—1; 4)y=-2,5.

B oxHiii cucTeMi KoopauHAT moOyayiiTe rpaiku QyHKITIH:
Dy=-x; y=—x-2; y=-x+2;

2)y=4; y=1,5; y=-2.

B oxuiii cucremi KoopamHaAT mMOOyayiTe rpadiku pyHKI[iH
y=2x,y=2x—-2rtay=2x+1.

Ilo6ynytiTe rpadik dynkrnii y =—0,5x — 1. Kopucryrouucs
rpacgikom, 3HANUIITh:

1) smauenn4a y, AKe BignoBigae x = —3; x = 2; x = 4;

2) 3HaUeHHA X, AKOMY BignoBinae y = —-2; y = 1;

3) HyJab PYHKIIII;

4) KOOpAWHATHU TOUOK IIEPETUHY Irpadika 3 ocaMu KOOpAUHAT;
5) 3HaUeHHA X, IJIA AKUX (DYHKITis HaOyBa€e BiJi' €eMHUX 3HAUEHbD.
Ilo6ynyiiTe rpadik ¢GyHEKNii y=-x + 1,5. Kopucryrwouuck
rpagikom, 3HAUIITh:

1) sHaueHHA Yy, AKe BiAmoBigae x = —2; x = 2; x = 4;

2) 3HaueHHA X, AKOMY BiAnoBigae y = —1; y = 2,5;

3) KOOpAWHATHU TOYOK MepeTuHY rpadika 3 ocAMU KOOPAWHAT;
4) 3HAYEHHA X, IJId AKUX (PYHKI[ig HaOyBae JoJaTHIX 3HAUCHD.
He 6ynyroun rpadik pyHKII y = —3x + 7, BU3HaUTeE, UM IIPOXO-
IUTH Bil uepes3 Toury: 1) M(2; 1); 2) N(8; —17), 3) K(—5; —8).
He Oynyrouu rpadik pysKIii y = 8x + 9, Bu3HauTe, 41 IPOXO0-
IUTh BiH uepes Touky: 1) A(1; 17); 2) B(2; 23), 3) C(—2; —7).
IIpamy niponopiIiifiHicTs 3agaHo popmyJioo y = —4x. 3anos-
HiTBH TaOJUIIO:

-3 -1 3
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724. Ilpamy npomnopIlifiHicTh 3amaHo (GopMyJioo Yy = 5x. 3aloB-
HiTH TAOJIUIIO:

x| -5 -2 3
y -15 0 5

725. B oxmiii cucteMi KoopamHAT mooyayiTe rpadiku GpyHKITI:
1)y = 3x; 2) y = —3x; $y=—§m

726. B oxgHili cucTeMi KoopamHAT o0y ayiiTe rpadiku GpyHKITI:
1)y =2x; 2)y=—2x; 3)y= %x
727. Ilo6ynyiiTe rpadik pysKIii y = —0,5x. Kopucryiouucs rpa-
dikom, 3HANIITH:
1) 3HaueHHd x, Ay AKoro y = —1; y = 2;
2) 3HaYeHHA X, OJd AKUX (PYHKIig HaOyBae HOOaTHUX 3HA-
YeHb.
728. Ilo6ynyiiTe rpadik pyukuii y = 1,5x. Kopucryiouucs rpadi-
KOM, 3HAUIITh:
1) sHauenHn4a y, AKe BiAIOBiae 3HAUEHHIO X = —2; X = 3;
2) 3HaYeHHA X, OJd AKUX (PyHKIia HaOyBae HOmaTHUX 3HA-
YeHb.
729. fAxi 3 Touoxk K(15;-1), L(4; —-60), M(—4; —60), N(-0,4; 6)
HaJiexKaTh rpadiky GyHKIil y = —15x7?

(&

730. IloOynyiiTe rpadikm GPyHKIIIN B OAHIN cuCTEeMi KOOpAMHAT i
3HAUIITH KOOPAMHATHA TOUKHU IX IIEPETUHY:
Dy=4x—-1rmay=2x+2; 2)y=-3x+2 ta y=x—2;

$y=%x—1Tay=L

731. IloOynyiiTe rpadikm QyHKIIHA B OAHilI cucTeMi KOOpAMHAT i
3HAUITh KOOPANMHATU TOUKU 1X IIEPETUHY:
)y=3x—2 ray=2x—1; 2)y=—x+2 ma y=1,5x+ 2.

732. 0_5‘531 ITob6ymyitre rpadiku pyukimii y =0,5x +2Tay=0,5x—1
~ B opHill cucTeMi KoopauHAT. 3a LOIOMOTIOIO JiHIMKMA Ta
KOCHHIIA IepeKoHaliTecs, 110 rpadikaMu € mapajeabHi

npAMi.
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733. He 6yayrouu rpadixk GpyHKIiI, 3HaAHAITE KOOPAMHATHA TOUOK
OT0 IIePeTUHY 3 OCAMU KOOPAMHAT Ta HYJi QPYHKILI:
Hy=-1,5x-4,5; 2)y=0,3x—21; 3)y=-8.

734. He 6yayiouu rpadik GpyHKIIii, 3HaNAITh KOOPAMHATH TOUOK
MOT0 IIePeTUHY 3 OCAMMN KOOPAMHAT Ta HYJIi PYHKITII:
1)y=2,5x+10; 2)y=-1,6x+4,8; 3)y=06.

735. 3anunriTe opmysy IpAMOi IPOMOpIliiHOCTI, AKMIIO ii rpa-
(dix mpoxoauTs uepesd Touky: 1) (1; 17); 2) (—2; 4).

736. 3anunritTe GopMyay IPAMOI IIPOMOPILii- yh 7

HOCTi, SKIIO ii rpadik IpoxXoauTh uepes 3

Toury (2; —6). | /
737. 3anunriTe QopmMyJIy HOPAMOI ITPOIOPITii- F

HOCTi, rpadik AKoi 300paskeHo Ha PUCYH- 1 /

Ky 41. 1 /oF1 2%
738. Jliniina QyHKIiaA HaOyBae JUIIIE OTHOTO /rl

3HaUYeHHsd, a 11 rpa@ik IIPOXOAUTH uepel .

Touky K(2;—-2). 3anwumrits dopmyy, 2

Puc. 41

AKOIO 3a71aI0Th 1110 PYHKITiIO.
739. I'padik miHiftHOI QYHKIIII mapaJeJbHUR OCi X 1 IPOXOAUTH
yeped Touky M(3; 7). Sanunrites popMyay, SIKOH 3a1al0Th
110 (pyHKILifO.
740. Maca 1 i1 6ersuny mopiBuioe 0,75 xr. Hexait maca x j1 OeH3u-
HY IOPiBHIOE Y KT. 3ajjaiiTe GopMyI0I0 3MiHHY Y AK (QPYHKIIiIO
Bixm smiHHOI x. [IoOyaytiTe rpadik miei pyHKIii, axkmo x > 1.
741. IllupuHa KOopisKKU gopiBHIOE 1,5 M, JOBXKMHA — X M, JIe X > 2,
a mwioma — y m2. 3azaiite PopMyI0i0 3MIHHY Y K QYHKIIiO
Bix sminHOI x. [IoOymyiiTe rpadik miei pyHKITII.
742. Ha pucyuky 42 300paskeHo rpadik pyxy ABoxX aBTOOycCiB, II10
BUPYIINJIN 3 ONHIi€l cTaHITII.
1) Yepes axkuii yac micJs Bigxomy IepImoro aBrodyca BUpPY-
IIUB IPYTUii?
2) 3HAUIITH MIBUAKICTh KOMKHOTO aBTOOyCA.
3) Ha akiit Bimcrani Bixg craHIfii gpyruit aBTo0yc Ha3gOTHAB
HepInui?
4) koo (popmysion 3aaOTh 3aJIEKHICTL IJISAXY Big uacy
PYXY IJIsI IIePIIIoro aBTooyca?
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Puc. 42 Puc. 43

743. Y 1104aTKOBUI MOMEHT 4acy BeJIOCUIIeAUCTKA IepedyBajia Ha
BimcTauni 60 M mo ¢imimy. Ha pucyuky 43 300pakeHo rpadik
3MiHM BificTaHi BiJ BeJoCUIIeAUCTKH M0 (piHIITY 3aJIeKHO Bif
Jacy.

1) Yepes CKiIbKU CEKYH] BeJOCUNEANCTKA JocATaa Pixirmy?
2) 3 K00 MIBUIKICTIO pyXaJjacs BeJIOCUIIeINCTKA?
3) CKibKUM MeTpiB IIpoixaJja BeJIOCUIIeJUCTKA 3a IBi OCTaHHI
cekyuau?
’ll1 #
. InrepakTuBHe 3aBHaHHa 21
#5 Jliniitna QyHKIig

744. 3HaNIiTF KOOPAWHATU TOYKU IepeTUHY rpadikiB GyHKIIiH
y=4x—-8ray=—x+ 18.

745. 3HaUAITh KOOPAMHATH TOUKHM IIepeTuHy rpadikiB QyHKIii
y=2x+Tray=4x—15.

746. [lna axoro 3HaueHHA k rpadik QyHKIl y = kx — 2 mpoxo-
IUTL yepes Touky (2; —5)?

747. Ina akoro 3HaueHHA b rpadik ¢GyHKIii y = 4x + b mpoxo-
IUTH uepes Touky (—1; 3)?

748. IloOynyiiTe rpadik GyHKITiI:

1)y = |«f; 2)y

_ x + 2, ario x <1;
5 — 2x, akmo x > 1.
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749. Ilob6ynyiiTe rpadik QpyHKITII:

) _|—x, axmo x < 0;

Dy =lad-2; 2)y {2x, AKIo x > 0.

750. Y 6axky aBToMO00Oina Oyno 34 i1 6ensuny. Hexaii micis moxmo-
JIAHHA HUM IIJIAXY 3aBIOBMKKHU S KM Y 0aKy 3aJIUMIUTHCA V JI
OeH3UuHY.

1) 3anpaiite opmysoo 06’em V aK (QyHKIiIO Big HMIIAXY S,
AKIITO Ha IMoAoJaHHA 1 KM HIIAXY aBTOMOOiJIbL BHUTpavae
0,085 1 6ensuny.

2) 3HanaiTe 06’eM 6eH3UHY B 6aKy, AKIIIO aBTOMOOiJIb mpoiae
180 kM.

3) CKiJIbKM BCHOT'O KiJIOMETpiB mpoime aBTOMO0iIb, AKIIIO BU-
TPaTUTL YBeCch OEH31H ?

751. Y GaceiiHi Ay BUPOITyBaHHA PUOU, PO3Mipu AKOTO TOPiBHIO-
0T 10 M x 6 M x 1,5 M, € 30 m® Bogu. Binkpuiu kpan, i 1o
faceiiHy IIOXBUJIMHU cTajo Hagxoxautu 1,5 m3 Bogu. Hexaii
yepes t XB y bacelini crane V M3 Bogu.

1) 3agatiTe popmystoio 00’eMm V aAK (pyHKIIifO Big dacy t.

2) 3uangiTe 06’em Bogu B OaceliHi, Ario t = 30.

3) 3a CKiJIbKY XBUJNH HAIOBHUTHCSA BOJIOIO BeCh Oaceiiu?

Bnpaeu 0na noémopenna %t 0

752. Po3B’s:KiTh PiBHAHHA:
1)2x-9=5x+ 3; 2)T(x+2)—2(x—-2)=0.

753. [loBemiTh, 110 AJsA OyAb-IKOTO HATYPAJIbHOTO 3HAUEHHS K
sHaueHHA Bupasy (k + 4)(4 — k) + (k + 3)? + 4k ginurbesa Ha 5.

754. 1o 30-BiICOTKOBOro PO3UMHY COJi, Maca AKoro 750 r, moJu-
au 150 r Bogu. 3HAUAITHL BiJCOTKOBHII YMIiCT COJIi B yTBOpEe-
HOMY PO3UMHIi.

755. Y nepmiomy makeri O0yJsio meumBa yTpudi 6isiblme, HisK y Apy-
romy. Ilicyist Toro axk 120 r meunBa mepekJiajan 3 IepIroro Ia-
KeTa B IPYTUil, B 000X IIaKeTax Moro crajo mopiBay. CKijab-
KU I'paMiB ImeumnBa 0yJI0 B KOKHOMY IaKeTi cmoyaTKy?

Homzprcyzime —— @
756. 3HaligiTe yci HaTypaJibHi 3HAUEHHS M, OJA SKUX PisHUIA

m? — 225 € IPOCTUM UHCIIOM.
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Hixaeéo 3namu _,\\!/

IlouecHe miciie B icTopil MaTeMaTHKHM MoOciflae yKpaiHCbKUMN
mareMaTuk Mwuxaiino OctporpazacbKkuii. Bin mapogusca Ha IloJ-
TaBIUHI, 3aKiHUMB XapKiBCbKUI YHiBepcuUTeT, OYB aKaJeMiKoM
KiJIbKOX aKaJeMili HayK.

MaremaTuuni gocarHeHHs Muxaiiia
OcTporpasicbKoro CTOCYIOThCSA, B30KpeMa,
anreOpu i Teopili umces, MaTeMaTHYHOI'O
aHaJi3y, BiH € aBTOPOM KiJIbKOX Hipy4YHU-
KiB, a Teopemu, popmyssu OcTporpagcbKoro
BUBYAIOTH CTYJEHTH MATEMATUUYHUX CIIeIli-
aJIbHOCTEM yCiX YHiBEPCUTETIB CBiTY.

Y 2001 pomi FOHECKO BHecsia Muxaii- Mitxaiizo BaciimoBm
Ja OCTpOI‘p'aILCI).KOI‘O 0 CIIMCKY BUIATHUX Ocrporpancsemit
MaTeMaTHhKiB CBiTy. (1801-1861)

3aBHaHHA AJ9 MOBTOPeHHd § 4

757. ®yHKIIi10 3aKaH0 hopMyJIoo Yy = Hx — 3.
1) 3uaiigiTe 3HaueHHA (PDYHKIIiI, AKi BiAmoBigarOTh 3HAUEH-
HAM aprymeHrty: —8; 0; 16.
2) 3HaUIiTH 3HAUYEHHA apryMeHTy, IJd SAKOT0 3HAYeHHA
¢byHKIii topiBHIOE —3; 1.
3) 3HaAUIiTHL 3HAUEHHA X, OJA AKOTO 3HAUYeHHA (QPYHKIII 10-
PiBHIOE 3BHAUEHHIO apI'yMEHTY.
758. dyuKItiio 3agamo opmysiow y = x? — 3, ne 3MiHHa X HabyBae
suauensb —2; —1; 0; 1; 2; 3. Sagaiite 1110 (PYHKITiI0 TabJIHUIIEIO.
759. Ha pucyHKy 44 300paskeHo rpadik sMiHM TeMIlepaTypu Tija
mporsarom 16 xs.
1) VKakiTh TeMmepaTypu Tijia: IIOYAaTKOBY; KiHIIeBY; Hali-
OiyIbIITY; HAWTMEHIITY.
2) ¥V aki momMeHTH yacy TeMiepaTtypa Tija gopisuiosaiua 80 °C?
3) Ha ckinbKm rpaayciB 30isbInimiacs Temmoeparypa Tija
IIPOTATOM IepIux 4 XB?
4) Ha cKibKU I'paJiyciB 3MeHIIINJIACSI TeMIepaTypa Tijia Ipo-

m TATOM OCTAHHIX 8 XB?
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0O 2 4 6 8 1012 14 16 t,xB
Puc. 44
760. I'padikom (pyaKIii € mamana ABC, ne A(—2; 2), B(1; —-1),
C(5; 1). Hakpecaits rpadik pyHKIII Ta 3HAUAITH:
1) smauenHa pyHKIiI, AKI0 X = —1; x = 4;
2) 3HAUEeHHA apTryMeHTy, IJad AKux y = —1; y = 1;
3) HalbibIlle Ta HAaiMeHIIe 3BHAUYEeHHS (PYHKITIT;
4) obs1acTh BU3HAUYEHHA Ta 00JIaCTh 3HAUEHb (DYHKIIi1;
5) HyJi (pyHKIIII Ta 3HAYEHHA X, 1A AKUX QPyHKIIiA HaOyBae
BiZl’€MHUX 3HAUEHbD.
761. IloOoynyiiTe rpadik GyHKIIi:
)y=2x+1,0e -3<x<1; 2)y=0,5x2-0,5, ne -2<x<2;
3)y=1,5x—1; 4) y = —3x; 9)y=4.
762. IlobynyiiTe rpagik ¢pyukmii y = —2x — 1. 3a gformoMmororo rpa-
(irka 3HAUAITH:
1) KoopaMHATU TOUOK MOT'0O MEePETUHY 3 OCAMU KOOPAUHAT;
2) 3HAUEHHS X, A1 AKUX QYHKI[iA Ha0yBae JOJaTHUX 3HAUYEHb.
763. Sanunrits (opMyJy OPAMOI IIPOIOPI[iIAHOCTI, AKIIO il rpa-
ik mpoxoauTts uepesd Toury A(—3; 1).
764. I'padik pyHKIil y = kx mpoxoauTsb uepesd TOuKy A(—8; 4). Uu
IPoXoauTh rpadik miei pyuriii uepes Toury B(2; —1)?
765. 3HaliAiTh KOOPAMHATU TOUYOK IIepeTuHyY rpadika QyHKIii
y=—4x + 6 3 ocAMU KOOpPAWHAT.
766. 3HalAiTH KOOPAWHATHA TOUKU IIEPETUHY I'padikiB QYyHKITIH:
)y=38x tay=-3x+6; 2)y=x+7 ta y=>5—4x.
767. SuaiigiTe Hy i Ta HaiMeHIIe 3HAYeHHA QYHKIHI y = x? — 4x.
768. Bumipu npAMOKYTHOTO ImapaJjeJerrinesna 10piBH00OTE 0,5 aMm,
1,2 om Tta x om, e x > 1, a 06’em — y am3. SagatiTe opmy-
JIoI0 00’eM mapaJiesieninena AK QyHKIiO Big aMminHOi x. Ilo-

oynmyiiTe rpadik 1miel pyHKITii.
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769. ¥V neakux kpainax (manpukiaan, y CIITIA, Karazgi) remmepary-
Py HOBITPA BUMIiPIOIOTH Yy rpaaycax Papenreiita. Temnepary-
py B rpagycax @apenreiita (ty) BUpakaoTh Yepe3 TeMIIepary-
py B rpanycax Ilenbcisa (t:) 3a popmyJioro ¢ty = 1,8t; + 32.

1) 3gauigits ty, axmio t; = 20 °C; t, = —15 °C.

2) BHAUIITh o, AKIIO tp = 5 °F; tp = 50 °F.

3) 3HalaiTe y rpagycax PapeHreiiTa TeMIIepaTypy IJaBJIeH-
Hs JbOY, TEMIIEPATYPY KUIIiHHA BOIU.

IaTepakTUBHE 3aBHAHHA IJIA caMomnepeBipku 4

o, of.
I DyHKIil

4
Y

%}
=

3aBIaHHA M camonepeBipku Ne 4

ITowamkoeui pieenv
1. @Dyuxkmiro 3agano gopmysono y = 2x — 3. S3HaAUAITh 3HAYEHHA
¢yukrImii, aknio x = 5.
A 12 b 10 B 7 I 4

2. 3HalAiTH 3HAUEHHS apryMeHTY, AJA AKOr0 3HaUYeHHA (PDYHK-
il y = 4x nmopiBHIioe —8.

A -4 B -2 B 4 r 2
3. Ha axkomy 3 HaBeJleHUX PUCYHKIiB 300pakeHo rpadik QyHK-
il y = 3x?
YA yA 77 JA
/ \
Ll > Ll > hl > L]' >
o411 x O 1 x ON1 | x 011 x
/ \
A b B r

4. DyHKIio 3amaH0 Ta0JINIIEIO:
-2 -1 1 2
Y 1 2 3 4
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fAKi unciaa yTBOPOIOTH 00J1aCTh 3HAUEHD I[i€l (PYyHKINIi?

A -2;-1;1;2 b 1;2
B 3;4 ' 1;2;3;4

5. §Ika 3 HaBemeHUX TOUOK HAJIEXKUTD Irpadiky GpyHKIHT y = 2x + 1?
A A(-2;5) B B(—2;-5) B C(2;5) ' D(2; 3)

6. SIke 3 HaBemeHUX TBEPIKEHb € HEIIPABUJIBLHUM ?
A T'padikom jgiHifiHOI PYHKIIII € IpsaMa
b I'padik npsaMoil IPOHOPIIHOCTL IPOXOAUTEL Uepes3 Imova-
TOK KOOPAUHAT
B TI'padik pysKIil y = 2 napayieTbHUHN OCi opaAuHAT
I' I'padik pyHKIII y = 5x He TpoxoaAUTHL yepeld TOuKy (1; 1)

Cepedniu pigenwv
7. ®yukmiio sagano Gopmysnoio y = x% — 2. JIJa KOXKHOTO 3Ha-
yeHHs aprymeHTy (1-3) mobepiTh BiAmoOBigHEe B3HaAUEHHS
byrrnii (A—]I).

1 x=2 A y=-18
2 x=-1 B y=-6
3 x=-+4 By=-1
' y=2
o y=14

8. ®ymKIi 3agaHo hopmyJioo y = 4x — 8. 3HAUAITH 3HAUEHHA
apryMeHTy, IJd AKOT0 3HaueHHA (PyHKIIil mopiBHIOE 2.

AO b 1,5 B 2,5 I 4
9. VkaxiTs o06JacTh 3HAUEHD (PYHKIIiI, rpadik Kol 300pakeHo Ha
PUCYHKY.
yﬂ
2
// 1 \
/ >
—of 1.0 | 1] 92 lx
—‘1
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10. Ha pucysky soOpakeHo rpadik 3minm o0’emy OeH3UHY B
0aKy aBTOMOO0iIA TPOTATOM 4 TOAWH.

V,
30

20
10

0 1 2 3 4t,rox

flKe 3 HaBeIeHUX TBEPIKEHDb € HEIIPABUJIbHUM ?

A VY nouarkoBuiit MoMeHT yacy B 0aKy 0yso 30 s OeH3uHY
b Y momenT wacy t = 1,5 y 6ary 0yso 20 j 6eH3uHY

B O0’em OeH3MHY B 0aKy 3MEHIITyBaBCs IIPOTSATOM 4 Tof
I' V¥V 6axy sanummuiocs 10 g 6ea3uny

Jdocmammniil piéenv

11. T'padikom ¢pyuKmii € namauma ABCD, ne A(—3; 1), B(—1; 3),
C(3; 3), D(5; 2). IlobynyiiTe 11eii rpadik i 3SHAUAITD:

1) sBHaueHHA apryMeHTy, Oad akux y = 1; y = 3;
2) obJyiacTh BU3HAUYEHHA Ta 00JIaCTh 3HAUEHb (PYHKIIii.

12. 3Bmaiigite Hyai QyHKIii y = x* — 6x.

13. IloOynmyiite rpadik pyHKII y = —2x — 2. KopucTtyouucs rpa-
¢dixom, 3HAHAITL 3HAUEHHA X, OJId AKUX (PYHKIiA HabyBae
MONATHUX 3HAUYEHbD.

14. T'padik pyHKOII y = kx npoxoauTth uepes Touky A(2,5; 5).
Yu npoxoauTs e rpadik uepes Touxky B(—3; —6)?

Bucoxui pigens

15. ®dyuxki1iro 3agano Gopmysom y = (x — 2)(x + 4). 3uaiigiTs 3Ha-
YeHHA apryMeHTY, IJIsd AKUX 3HaueHHA (PYHKII] TopiBHIOE —8.

16. SHaigiTe KOOpAMHATH TOUKU IepPeTHHY rpadikiB QyHKITiH
y=3x—5Tay=9 - 2x.

17. 3uaiifiTe HaliMeHIIle 3HaAUYeHHSI QYHKINIL y = x% — 6x + 2.

18. Ilo6ynmyiiTe rpadik dyuknii y = 2|x| — 1. Kopucrytouncs rpa-
¢dixom, 3HAUAITL 3HAUEHHA X, OJId AKUX (PYHKILA HabyBae
Bil’€MHHUX 3HAUEHD.
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Anrebpa TpuBanuii yac O0yJia yacTu-
HOIO apu()MeTUKU — OAHi€l 3 HaliJaBHi-
IMUX MaTeMaTUYHUX aucrnuiiiid. CioBo
«apudmMeTuKa» B IepeKJali 3 rperbKoi
MOBH O3HAUA€E « MUCTEIITBO UUCET». AJI-
rebpy K micasA BUOKPEMJIEHHS i B OKpe-
My HAYKy pOSTJIALAJIU SK MUCTEI[TBO
pO3B’sI3yBaTU PiBHAHHA.

Y npromy posziyi Bu midHaeTecs:

e IO TaKe JiHilIHEe PiBHAHHS 3 OOHiEIO
3MiHHOIO; 3 JBOMAa 3MiHHUMMU;

e IIT0 HA3WBAIOTh PO3B’A3KOM PiBHAHHS
3 IBOMAa 3MiHHUMMU; Horo rpadikom;
110 TaKe CUCTeMAa PiBHAHD;

AKi € cmocobu po3B’A3yBaHHS CHC-
TeM JIBOX JiHIAHUX PiBHSIHB 3 JBOMA
3MiHHUMU;

e K PO3B’A3YyBaTHU 3a4a4i 3a JOIIOMOI'OIO
PiBHAHB Ta 1X CUCTEM.
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" § 5. JITHIAHI PIBHSAHHS 3 OTHIEI0 3MTHHOIO |

PIBHAHHS 3 OAHIEIO SMIHHOIO.
PO3B’A3YBAHHA PIBHAHDb

1. PiBHaHHA 3 oxHielo 3MiHHOI0. Kopins piBHauHA. Posrisa-
HeMO PiBHAHHA 3X = X + 6, IKe MiCTUTh HeBigome umcJio X (Ie Ka-
JKYTh: MIiCTHUTh 3MiHHY X). P0o3B’s3yiouu 1ie piBHAHHS, IITYKAIOTh
3HAYEHHS 3MiHHOI X, IJIA SIKOro PiBHICTE 3Xx = X + 6 € mpaBUJIb-
HOIO YICJIOBOIO PiBHicTIO. BidbMeMO AJid MPUKJIAAY ABa 3HAUEHHS
3MiHHOI:

x=2 /% 3:2=2+ 6 — piBHiCTb € HEIIPABUILHOIO

x=38 /7 3-3=3+ 6 — piBHICTb € IPABUIBLHOIO

@ Os3naueHHs. SHAUEHHSA 3MIHHOIL, JJI AKOTO PiBHAHHSA IIEPETBO-
PIOETHCSA B IPABUJIBHY YNCJIOBY PiBHiCTh, HA3UBAIOTh KOPEHEM,
a00 po36’a3Kom PiBHAHHI.

Orixe, uncJio 3 € KOpeHeM PiBHAHHA 3x = X + 6, a uncjgo 2 — Hi.

2. KinbKicTs KOpeHiB piBHAHHA. PIBHAHHA MOXKYTh MaTH pis-
HY KiJbKicTh KopeHiB. Hanmpukiman:

piBHAHHS 3x = 9 Mae€ JiuIIe oguH KOPiHb — YHCJO 3;

piBHaHHA (x — 2)(x — 6) = 0 mae nBa KopeHi — uucyaa 2 i 6;

piBHAHHS X + 0 = x Mae 0e3Jriu KOpeHiB, 00 AJIsI OyIb-sIKOTO
yurcJia X piBHiCTh X + 0 = X € MpaBUJIBHOIO;

piBHAHHS 0x = 2 KOpeHiB He Mae, 00 AJIsI OyAb-sIKOTO YHCJIa X
mooyTok Ox mopiBuioe 0, a 0 # 2.

3. Po3p’a3yBanHsa piBHAHb. BracTuBocTi piBHAHB.

@ Posé’aszamu piénanHa o3HaYa€ 3HANTH Bci oro KopeHi a6o
JIOBECTH, 1[0 KOPEHiB HeMae.

PosB’saa3yBaHHsA pPiBHAHHA 34€0i/JbIITIOT0 3BOAUTHLCSA M0 BUKO-
HaHHA MIeBHUX IIePeTBOPEHb, Yy Pe3yJbTaTi AKUX JaHe PiBHAHHA
3aMiHIOIOTH IPOCTimuM. I3 MMMU mepeTBOPEHHAMY IIOB’ sI3aHi TaKi
BJIACTHBOCTi PiBHAHD:



Pignannsa 3 o0Hieto 3minnoio. Po3g’ a3yeannsa pieHsHb

Q) Axmo o0uABI yacTMHU PIBHAHHA IOMHOKUTH a00 MOTiJINUTH
: Ha Te caMe BiIMiHHe BiJ HYJS YHMCJIO, TO OTEPSKMMO PiBHAHHA,
fAKe Ma€ Taki caMi KopeHi, 1[0 i gaHe.

Q) AKII0 neaKuii JoOJaHOK IePEHeCTH 3 OJAHi€l YAaCTUHM PiBHAHHA
: B IPYTY, 3MiHMBIIN WOr0 3HAK HA MPOTHJIC:KHUN, TO OTEPKHMO
PiBHAHHA, AKe Ma€ TaKi caMi KOpeHi, 1o i JaHe.

PosB’si:xemo, HanpuKJaam, piBHauHAg 9(x —2) + 11 =3x + 9:

5x — 10+ 11 = 3x + 9 | Poskpunu ny:xxu

3BeJiu IMONiOHI JomaHKU B JIiBiMi yacTuHi

S5x+1=3x+9 .
PiBHAHHS

Ilepenecau momaHKMU 3i 3MiHHOIO X V JIIBY
YacTUHY PiBHAHHA, a 0e3 3MIiHHOI — y
IpaBy, 3MIHUBIIX IXHI 3HaAKU Ha IIPOTHU-
JIeXKHI

3BeJiu NOoAiOHI MomaHKU B KOXKHIN UacTu-
Hi piBHAHHA

S5 —-3x=9-1

2x =8

x=4 Iloginuam oOuABi yacTUHY PiBHAHHS Ha 2

Or:xe, PiBHAHHS Ma€ eTUHUN KOPiHb — YMCJIIO 4.

3a3HauMMO, 1110, PO3B’A3yI0UM PiBHAHHA 5(x —2)+11=3x+9,
MU TIOCJiTOBHO IIEPEXOIUJIN 0 HOBUX PiBHAHB; yCi BOHU Pa3oM 3
MTaHUM PiBHAHHAM MalOTh TAKNI caMUU KOPiHb — YmcJio 4.

IIpuknadu posé’a3annsa énpas

Bnpasa 1. Yu € uncyio 3 KopeHeM piBHAHHA 3x — 1 = 2(x + 1)?

e fAxmro x = 3, TO: >
3HAUEHHS JIIBOI YaCTUHU PiBHAHHSA JOpPiBHIOE: 3 -3 — 1 = 8;
3HAUEHHS NIPABOI YaCTUHU AopiBHIOE: 2 (3 +1)=2-4=8. |
2 3HaueHHA JIiBOI YaCTUHU PIiBHAHHA JOPIBHIOE 3HAUYEHHIO
| IpaBOi YACTUHU, TOMY X = 3 — KODiHb AaHOIrO PiBHAHHA. ® ’

Bnpasa 2. Po3B’sa3aTu piBHAHHS:

1) %(x _8)= é(Sx ~1); 2) 25(z — 3) + 100z = 125.
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e 1) [TomHOXKUBITI O0OUIBI YaCTUHY PiBHAHHA HaA 9, MaTuMeMO:
2c—-8)=38x—-1; 2x-16=3x-1; 2x—-3x=16-1; <
-x=15; x=-15.

BigmoBigp. —15. /
2) IlominuBiiyu oOMABI YacTUHY PiBHAHHA Ha 25, MaTUMEMO:
z2-3+42z=5; 5z=5+3; 5z=8; z=1,6. §
Bigmosinpe. 1,6. e

1. HaBexiTs mpuKJIagu PiBHAHD 3 OAHIE€I0 3MiHHOIO.
2. IlTlo HasuBaIOTh KOPEeHeM PiBHIHHSA?
E 3. CKiIbK1 KOpPEeHiB MOKe MaTHu PiBHAHHA?
~ 4. IIlo o3Hauae po3B’sA3aTU PiBHAHHA?
5. ChopmyrroiiTe BJIACTUBOCTI PiBHSIHbD.

WYero

770. Yu € yncyo 2 KopeHeM PiBHAHHS:
1) 5x = 3x + 4; 2)2x +8="Tx; 3)10-y=y(y + 2)?
771. CKiTbKY KOPEeHiB Ma€e PiBHAHHS:
1)2x=1; 2) 2y = 0; 3)x=x+3;
4)2+z=2z+2; 5) x(x—5)=0; 6) O(x — 2)=0?
772. Ha3BiTh BJIaCTUBOCTI PiBHSIHB, HA OCHOBL AKUX 3ilICHEHO IIe-
pexin Big mepIioro piBHAHHA A0 APYIroro:

1)3x +2=5x+4; 3x —bdx=4-2;

2) 20(x — 2) = 40x; x—2=2x;

3)1_34x=x; 1-—4x=3x.

773. IloscHITH KOKHUI KPOK PO3B’A3aHHA PiBHIHHS:

1) 3(x — 2) = 5x + 4 2)1§2x=4+x
3x — 6 =b5x + 4 3'1§2x=3(4+x)
3x—5x=4+6 1+2x=12+ 3x
—2x =10 2x—-3x=12-1
x=10:(-2) —x=11

x =-—5; x= —11.
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KD

774. JloBenmiTs, 1110 YnCJIO —4 € KOPeHeM PiBHIHHSI:

1)4y +15=y + 3; 2)2(3—x)=x%2—-2.
775. HoBeniTh, 110 YMCJIO 8 € KOPEeHEeM PiBHSIHHSI:

1) 0,5x +6 =2x — 6; 2)22+6=10(z - 1).
776. fIKi 3 uucen —3, —2, 3, 2 € KOpeHAMHU PiBHAHHA

(x+2)(x—1)=4?

777. 3HaNOiTH KOpeHi piBHAHHA:

1)5x—-3=17; 2) 21 — 5y = 2y;

3) Tx +4=3x—2; 4)2x + 3(x +1)=8;

5) (x — 2)(x + 0,5) = 0; 6) (2x + 5)2=0.
778. 3HAUOITHL KOPEeH1 PiBHAHHA:

1) 2 - 5x=-3; 2)8x +4 =3x+ 6;

3) 4(x — 3) = x; 4)(x + 3)(x+ 2,5)=0.
779. Po3B’s:KiTh PiBHAHHS:

1) 200(x — 1) = 600; 2) 30(x + 2) = 15(x — 2);

2 _ 4. 1 _oy=

3) 7x = 4; 4) 3(x 2) = x.
780. Po3B’a:xiTh piBHAHHA:

1) 161(2x + 3) = 161x; 2) 50(x + 3) = 250(x + 1);

1. _ .. _g=1
S)ZX_S’ 4)x—-6 4x.
K«

781. 3anunriTe piBHAHHA, AKe Ma€:
1) oguH KopiHb — umcio 4; 2) nBa KopeHi — uucaa —41i 4.
782. anumnriTh piBHAHHA, KOPEeHAMHU AKoro € uyuciaa 0 i —2.
783. ‘f\ OO6uaBi yacTuHM PiBHAHHA X(X — 2) = X TOAIIWIN HA X
i ogeprrany piBHAHHA X — 2 = 1. Yu mMaoTh 11i piBHSH-
HA Ti cami KopeHi? 3po0iTh BUCHOBOK.
784. 3HaligiTh KOpPeHi piBHAHHA:
1) (5x + 7)(4x —1)=0; 2) 3x%2+ 8 = 4.
785. 3HaUAiTh KOPEeHi piBHIHHA:
1) (4x — 5)(2x + 5) = 0; 2)2x2+ T =1.
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786. Po3B’s:kiTh piBHAHHA:
1) 210(x — 12) + 140(x + 18) =
2) 0 07x+0 05(5x 4) - 0,16 = 0;
Ly T 1T
3) 50 ¥~ 9+ 55~ 50

787. P03B SIXKITHh PIBHAHHA:
1) 200(x -5)= 100(x + 1)+ 500;

2) 2 (-~ s1+0)= .

| InTepakTuBHe 3aBHAHHA 22
PiBHAHHA 3 OHi€I0 3MiHHOIO.
Po3p’s13yBaHHA PiBHAHD

an

(&)

788. 3HaligiTh B3HaueHHA b, IJIA SAKOTO KOpPEeHEeM pPiBHAHHA
2x +3b=—1 € uuco 1.

789. 3HaigiTh B3HAUEHHSA a, OJA AKOr0 KOpeHeM pPiBHAHHS
5x = 2a — 8 € unucyo 4.

790. Po3B’sa:kiTh PiBHAHHA:
DE-1)(z-2)(z-3)(22+3)=0
2) x2(x? + 1)(x2—81)=0; 3)(lx|+ 1)(x|-2)=0

791. Po3B’sKiTh PiBHAHHS:
1) (y + 3)%(2y — 3) = 0; 2) (x| + 4)(x?—4x+4)=0

Bnpaeu 0na noémopenna %t a

792. CropocTiTsh Bupas:

1) 2x —y)(x — 2y) + bxy; 2)(Bm — n)(83m + n) + m? + n?.

793. 3HalgiTe 3HadyeHHa Bupasy a®+ 9b? — 6ab, axmo a = 3,4;
b=-0,2.

794. ®depmep 3i0paB 4 T AOJYK i X0Uue mepeBe3TH iX apeHJ0BAHUM
aBTOMOOiJIeM Ha OJHEe 3 IBOX HANOJMKUNX IEePEePOOHUX ITif-
IPUEMCTB. ¥ TAOJUIL OJId KOYKHOTO IIIAIIPHUEMCTBA BKA3aHO
BiJIcTaHb JO HHOTO Ta 3aKyIiBeJbHY IiHy 1 KT A01yK. AxoMy
MiJIIPUEMCTBY BUTiHIiIIIE mpoaaTu A0JyKa, AKIIO iX IIepeBe-
3eHHA Ha Bigcraub 1 KM Koirye 30 rpua?
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i Bigcramn 3akyImiBesgbHA ITiHaA
iIIpreMcTBO 5
JIO i PUEMCTBA 1 Kr a0ayK
1 80 KM 7,5 rpH
2 120 km 8 rpu

795. Y micri 3apas mposkxuBae 52 000 oci6. Bigomo, mio HaceaeHHA
IILOT'0 MicTa IIOPOKY 30iabiryeThesa Ha 4 % .
1) CkinbKu ocib Oyzae B micTi uepes pik?
2) CkinbKu ocib O0yJio B MicTi pik Tomy?

Homzprcyzime ——— @

796. [ToBeniTh, 110 AJIsI OyAb-IKUX 3HAYEHD @ 1 b piBHAHHA
(2a®> + 4b?> —4ab—-2a+3)x=a +b
Ma€e eTUHUN KOPiHb.

Ilixaeéo 3namu _,\\!/

IIpoTsaasrom GaraThboxX CTOJIITH ajredpa OyJja HAYKOK ITPO PiB-
HSHHS Ta CIoco0m ix po3B’sA3yBaHHA. [leAKi BUAM PiBHAHBb yMian
PpO3B’sI3yBaTH IIle JaBHIi €ETUNTAHU i1 BaBuaoHAHU. IIpo 11e cBiguaTs
namipycu, HalmnmcaHHA AKuX BigHOCATH 10 X VIII cT. 10 H. €.

CraHOBJIeHHA aJreOpm HAK OKPEeMOTo
po3Aiy MaTeMaTHK! II0B’SA3YIOTh 3 IIep-
CBKUM MaTeMaTukoM Myxammenom OeH
Myca anb-Xopeami (6;113bK0 780 — 6J1M3BKO
850). Bim 3i6paB Ta cucTremMaTu3yBaB CIIO-
cobu po3B’sI3yBaHHA PiBHAHBL M OmMCaB 1X
y mpaii «Kitab anb-mxedp Ba-JIb-MyKada-
Ja», 1o o3Hayae «KopoTKa KHUra mpo Bif- - =
HOBJIGHHS i IIPOTHCTABJIeHHs». ¥ Toi uwac Myxammen Gen Myca
BiJi’eMHi uMciia BBasKaJId «HECIIPaBKHIMM » , aﬂb'X()pue smi (IX cr.),
. . ’ . IIepChbKUMN MaTeMaTHuK,
1 ko iz wac pO3B'H3,YBaHHH plBH'ﬂI,{Hﬂ B acrponom i reorpad.
sIKilichk 1IOro uacTuwHi 3’saBJIAJIOCS Big eMue
YHCJIO, MOT0 MOTPiOHO OyJI0 IIepeHecTy B APYyTy YacTuHy. 1110 ome-
paiiiro Ha3uBaJIM BiTHOBJIEHHAM (aJIb-I:Ke0p), TOOTO IIepeBeqeHHAM
«HECIIPaB)KHiX» (Bil’eMHUX) UyMcesl y «CIpaB:KHi» (momaTHi). 3a
JIOTIOMOT'OI0 ITPOTUCTABIeHHA (aIb-MyKadaJjia) BiIKuAaI OJHAKOBI
JOJAHKU B 000X YaCTHUHAX PiBHAHHSA.
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Y XII cr. TBip anb-XopesMi nmepekJgaan Ha JIJATUHCHKY MOBY,
30epiriu B OTO Ha3Bi JIUIIIE CJIOBO «aJIb-IKe0p», AKe 3TroJI0M CTa-
JI1 BUMOBJIATH AK aJ/2e0pa.

IToctymoBo copmyBasiacs cyuacHa ajirebpa, AKa OXOILIIOE He
JIUIIIE TeOPilo PO3B’ A3YBaHHS PiBHSAHD, a I CIIOCOOM ITPOBEIEHHS OIIe-
pailriii (xiif) 3 pisHOMaHITHUMU 00’ €KTaMu (30KpeMa 3 UMCJIaMU).

JITHINHI PIBHAHHA 3 OJJHICIO 3MIHHOIO

Poarnaunemo piBHAHHA
2
2x = —4; -1,7x =5,1; =x =0; Ox =4.
3
JIiBa yacTuHA KOYKHOIO i3 IIUX PiBHAHBL € JOOYTKOM AesSKOI0
yucJa Ta 3MiHHOI, a IIpaBa yacTuHa — AesIKUM umcjaoM. Taki piB-

HSHHSA HAa3UBAIOTh JiHIlHUMU PIBHAHHIMHA 3 OJHi€I0 3MiHHOIO.

QD O3Hauenns. PiBHAHHA BUAY ax = b, y AKOMY a i b — mesKi Bi-
: IOMi yuciia, a X — 3MiHHA, HA3UBAKOTh NIHIUHUM DI6HAHHAM
3 00Hi€0 3MiIHHOTO.

Yucia a i b HazuBaloTh KoeQiyieHmamu JIHINHOTO PiIBHAHHSA.
Koau, pos3s’saA3yioun piBHAHHS, BUKOHYIOTH IEBHI IIepeTBO-
PEeHHs, 3BOAAYM JaHe PIBHAHHS 0 O1JIBIII IIPOCTOTO, TO B 6araThox
BUIIaJAKaX OTHUM «IIPOCTUM>» PiBHAHHAM € caMe JIiHiliHe piBHAHHSA.

3’AcyeMO, CKiJIbKM KOPEHIiB MOKe MaTH JIiHiliHe PiBHIHHS.
JIJ1s1 1IThOTO POBTJIAHEMO CIIOUATKY TaKi TpW PiBHAHHA:
1) 3x = 2; 2) 0x = 2; 3) 0x = 0.

1) IITo6 posB’si3aTu piBHAHHA 3X = 2, JOCTATHLO O0UBi HOTrO

. . 2
yacTuHU nmogianTu Ha 3. Ogep:K1Mo OAUH KOPiHb X = 3

2) ¥V piBaarHi Ox = 2 3HaAUeHHJ JIiBOI yacTuHU HopiBHIOE 0 mJIs
Oyab-sIKOoro 3HaueHHs Xx. IIpaBa K uacTuHAa PiBHAHHA BigMiHHA
Bix Hysa. OTike, JaHe PiBHAHHS KOPEHiIB He Mae.
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3) PiHicTs Ox = 0 € mpaBUIBHOIO AJIS Oy Ab-IKOTO SHAUEHHS X.
Tomy KopeHeM piBHAHHA 0x = 0 € Oyab-AKe uncyo (PiBHAHHSA Mae
0esJriu KOopeHiB).

¥ zarambHOMY BUIIAAKY AJIS JiHIMHOTO PiBHAHHA ax = b MaeMo:

. o . b
aKio a # 0, To piBHAHHS Ma€ eqUHNI KOPiHb X = —;
a

armo a =0, a b # 0, To piBHAIHHA KOPeHiB He Mae;
akmo a = 0i b = 0, To KopeHeM PiBHAHHA € OyIb-sIKe YMCJIO

(piBHAHHA Mae 0e3J1iU KOpeHiB).

IHigcyMok: KiJIBKiCTh KOPEHiB JIIHIWHOTO PiBHAHHSA

PiBusauaa |KoedpimieaTu Kopesni
b . .
a#0 — — €IVHUN KOPiHb
a
ax=>b a=0ib#0 KOpPEeHiB HeMae

KOpeHeM € OyIb-sIKe UNCJI0

a=0ib=0 (piBEAHHSA Mae 6e37iu KopeHiB)

IIpurknadu po3é’sa3annsa énpaé
Bnpasa 1. Poap’sasaru piBuaaHa 5(2x — 1) = 4x — 23.

e 10x—5=4x-23; 10x—4x=-23+5; 6x=-18; x=-3.
BigmoBige. —3. e

e 3x—4=3x—-6; 3x—3x=-6+4; 0x=-2(abo 0=-2).
BignoBinek. KopeHnis memae. o

e 3x—2x+2=x+2; 3x—2x—x=2-2; 0x=0(abo0= O)
Bignosigs. Kopenem € 0yan-AKe UKCIO. ®
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e IlomHOMXMMO OOMABI YacTMHYN PiBHAHHSA Ha 36 (36 — HaI/I-
MeHme CIiJIbHE KpaTHe 3HaMEeHHUKiB Apo0iB): \

2x -1 1
36 18 =36 (12 QJ
Hani maTumeMo:

22x—-1)=38x+4; 4x—-2=3x+4; 4x—-3x=4+2; x=6.
Binmosige. 6. e

PosB’sa3yioun piBHAHHS, AKi 3BOOATHCS IO JiHIHHUX, BAPTO
JTOTPUMYBATHCA TAKUX KPOKiB:

1. fIKkmio B piBHAHHI € Bupasu 3 ApoboBuMHU KoediljieHTaMu,
TO IIOMHOMKHUTH OOMABi MOT0 YaCTMHM HA HAWUMEHININN CHiJIbLHUNI
3HaMeHHUK IPOo0iB.

2. PoskpuTtu ny:KKu (AKIIIO BOHU €).

3. IlepenecTu gomaHKu, AKi MicTATH 3MiHHY, B OOHY YaCTUHY
piBHAHHA (AK IpaBUJIo, y JiBY), a IOOJaHKU, AKi HEe MiCTATH 3MiH-
HOI, — y APYTYy YacTuHY (y IpaBy).

4. 3BecTHu NOAiI0OHI TOmTAHKU.

5. IlominuTy oOMABI yacTMHU PiBHAHHA Ha Koe(illieHT mpu
3MiHHIil, AKIIO BiH BiAMIHHUY Big HyJad. AKINO K BiH TOPiBHIOE
0, To piBHAHHSA a00 He Mae KOPeHiB, abo oro KopeHeM € Oy Ab-AKe
YUCJIO.

Bnpasa 5. Posp’sasaru piBHaAHHA |bx — 3(x + 2) + 3| =

bx—3x—-6+3=38; [2x—3|=
< SKI10 MOy Ib UMcaa JOPiBHIOE 3, TO UM YMCJIOM € —3 abo 3.
' Tomy MOsKIMBI 1Ba BUMTAIKN:
> 1)2x-3=-3; 2x=0; x=0; 2)2x—-3=3; 2x=6; x=3.
Bignosige. 0; 3. e

z—1=-4aboz—-1=4; z=-3abo z=05.
Binmosige. —3; 5. e
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1. fIke piBHAHHSA HA3MBAIOTh JIHINHUM PiBHAHHAM 3 OJIHi-
e1o 3MiHHOIO? HaBeniTh mpukIagu TakuxX PiBHAHbD.
E 2. CKinTbKU KOpPEeHiB MOJKe MaTH JIiHifiHe PiBHAHHA 3 OJ-
Hi€I0 3MiHHOO0?

UYero
797. fKi 3 HaBegeHUX PiBHAHD € JiHIHHUMU PiBHAHHAMUT?
2. _q. . omi—0- y32_2
1)9x—8, 2)4:x=2; 3)-2,7y=0; 4)2 2

798. CKinTbKU KOpPeHiB Ma€ PiBHIHHS:
1) 56y = 64; 2)0x=-2; 3)8x=0; 4) Oy = 0?
799. Po3B’sa:KiTh JiHiliHe PIBHAHHS:
1) 6x = 42; 2)4x=-12; 3)-3y=06; 4)—-5z=-45;
5) 83x = —2; 6)0y=-5; 7)0x=0; 8) —2x=0.

(v
800. Po3B’s:KiTh piBHAHHS:
1) 28x = 420; 2) 36x = —54; 3)—1,2x =-17,2;
4)-0,042=1,4;  5)2y=— —g; 6) 1i5x _ %
801. Po3B’s:KiTh piBHAHHS:
1) 24x = ~192; 2)-0,8y=-1,2; 3) §x=%
802. 3naiigiTe KOpeHi piBHAHHA:
1)5x-3=17; 2) Tx +32=12x + 27;
3)4 -3y =2y + 22; 4)4,5z + 1 =3z + 2,5;
5)-1,2m —-2=m - 0,9; 6) 5,4y +1,5=-1+ 5,4y.
803. 3HailigiTh KOpeHi piBHAHHA:
1) 8x =-8 + 4x; 2)6x + 2 =20x — 5;
3)2y—-1,8=-3y +6,7; 4) 2,5x+1=2,2+ 3x.
804. Po3B’s:KiTh piBHAHHA:
1) 6(x — 2) = 2x; 2)1-(8x+1)=2x;
3) 2(x + 5) = 2(x — 4); 4) -3(10 — 2x) = 6x — 30;
5) x(x — 2) — x% = 4; 6) (x + 2)2 = x% — 4x.
805. Po3B’aAxKiTh piBHAHHA:
1) 8x —7=3(x —4); 2)3(8—x)=5—3x;

3) x(x +4) — x?=-8; 4) (x — 3)(x + 3) = x2 - 2x.
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806. ®yuKIIit0 3agaHo opmysow y = —2x + 3. 3HAUAITH 3HAUYEH-
HA apryMeHTy, OJd AKOro 3HaueHHs (PpyHKIIiI gzopiBHIoE 21.

807. ®dyukKI1io 3axaHo hopMmyJio y = 3x — 2. 3HAUAITh 3HAUEHHA
apryMeHTy, IJIs SKOT0 3HaueHHA (PYHKIIil qopiBHIOE 25.

. IarepakTuBHE 3aBHTaHHA 23
JIiHifiHI PiIBHAHHA 3 OAHi€I0 3MiHHOIO

am

808. Po3B’s1:KiTh PiBHAHHA:
1)5(8x—6)+4(5—2x)=5x; 2)-0,42-x)=0,2(x—-3)+1;
3) 5(4(x + 1) — 9x) = 25x; 4)(x + 2)(x—1) = x(x + 3);
5)(8x — 1) =3x(3x + 1); 6) (2x + 7)(2x — 7) = x(4x + 5).

809. Po3B’sa:KiTh piBHAHHA:
1) 2(x—11) = 5(7 - 2x) =-3; 2)0,5x=0,42x — 5) + 1,7;
3)2(bx —8(x—1))=8(x+9); 4) (x + 2)2 = (x — 4)(x + 4).

810. 3naiigiTe KoOpAMHATH TOUYKU HepeTuHy rpadikiB (yHKITiH
y=4x-5ray=1-2x.

811. Ina akux 3HaueHb X QyHKOII y = 2x + 31 y = —3 + Tx HaOy-
BAIOTh TOT'O CAMOTI'O 3HAUEHHSI?

812. 3maiigiTs 3HaUeHHA X, AJId SKUX 3HAUeHHA Bupasy 25x — 30
MeHIIIe BiJl 3HaueHHs Bupasdy 15x + 15 Ha 5.

813. 3gaigiTh 3HaUEHHS X, OJA AKX 3HAUEeHHsS BuUpasy 4x + 6
OiynpIle 3a 3HaUYeHHA BUpasy 6x — 15 Ha 3.

814. Po3B’sa:KiTh piBHAHHA:

3x+1_1-x, §_§ _1_ .1,
D=5 =5 26 8° 4T3
x-1,x-2_, x-2 ,2(5_8)_1_ _,1
e S T 5(6 4] 5 iy
815. Po3B’sa:KiTh PiBHAHHA:
x—1_2x+1, 7T 1. 1.3,
D16 g Digte ¥ T g

x_x+3_x—-38_x
3)2 3 4 6
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816. Po3B’s:KiTh piBHAHHS:

1)[2x - 7|=11; 2) |15 — x| = 5;

3)|x—2|—4=5; 4) 8lx+ 1|+ 5=11.
817. Po3B’s1iKiTh pPiBHAHHA:

1) [4x - 5|=7; 2) 2x —3|—1=38.

(&)

818. Po3B’s:KiTh PiBHAHHA:
1) |2(x — 3) — (x + 4)| = 2; 2)6 —|5—4x|=1;
3)|jx—1-41—-|x—-1)=-1.
819. Po3B’siKiTh PiBHAHHS:
1) |5x — 4(2x + 3)| = 6; 2) 3(2|x — 4| — 9) = —-21.
820. 3maiigiTs yci 3HaueHHA b, 0 SKUX OyAb-AKE UMCJIO € KOpe-
HeM PiBHAHHS:

1) (b—-3)x=0b%2-9; 2) (b2 -9)x=0b+ 3.
821. 3HanmiTh yci 3HaYeHHA a, AJA AKUX He Mac€ KOPeHiB PiBHAHHSI:
1) (2a + 5)x = —-2; 2)(@®-1)x=a+1.

822. 3uaiigiTe yci 3HaueHHA k, 114 AKUX PiBHAHHA kKX +3=50x—Fk
Ma€ eIUHUN KOPiHb.

Bnpasu 0na noémopenns %t a
823. O0uucaiTh:
3_55 .12, o .9
1)(38 212] 15, 2)1,2-(-1,56) + 2,56 : 6

824. [To HaTrypasbHOrO umcia n poxanu 64 i omep:kanu BTPUUi
OijibIlle yncao. SHAUIITE n.

825. 3 micT A i B omHOUACHO HA3YCTPiU OAMH OJHOMY BUIXaJu ABa
aBTOMOOiIi # 3ycTpinuca uepes 1,5 roxa. IlIBuakicTs ogHOTO
aBTOMOOiIA MTOpPiBHIOE @ KM/TOM, a Apyroro — Ha 10 Km/rop
OisbIrta. 3anuNIiTh y BUTJIALL BUPas3y BiicTaHb MisK MicTaMu.

826. IIIBuaKicTs KaTepa B cToAUilli BoAi (IIle Ka)KyTh: BJIaCcHA
IMBUAKICTL KaTepa) HOPiBHIOE @ KM/TOM, a IMIBUAKICTh Teuil
piuku — 2 KM/T0o. S3aOUIIIiTh ¥ BUTJIAA1 BUPa3y MIIAX, AKUN
IIPoIifie KaTep, PyXamnunuch 2 T'OJl 3a TeUiero piuku i 3 rog —
IIPOTHU Teuii.
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Iomipryiime

827. YV pyrbonbHOMY TYpPHipi B3sau yuyacTh 6 komauza. Komanza,
sdAKa IociJja mepime Miciie, 3admiia M’ A4iB OijibIle, HidK OyIb-
sdKa iHIla KoMaHzZa, a BCi immri pasom 3abmam 26 M’ AdiB.
CKinbKU IIOHAMEHIIIe M’ J4iB MOTJIN 3a0UTH Ha I[bOMY TYP-
Hipi Bci KoMaHa1 pazom?

PO3B’AASYBAHHS 3AJAY
3A ITOIIOMOTI'OIO JIIHINHUX PIBHAHb

Po3B’sa3yroun 3amaui 3a OMOMOT0I0 PiBHAHB, 31e0iIBIIIOrO 10-
TPUMYIOTHCA TaKOl CXeMMU:

1) BubuparoTh HeBimoMe I IMO3HAUYAIOTh HOro OykBow X (abo
SIKOI0-HeOy b iHII0I0 OYKBOIO);

2) BUKOPUCTOBYIOUM YMOBY 3aJaui, CKJIAAA0Th DiBHAHHS;

3) po3B’sA3YIOTh PiBHAHHSA I BiIITOBifal0OTh Ha IIOCTABJIEH] B 3a-
Javi 3anuTaHHAg.

Posrasaremo mpukJaaayu TaKux 3amad.

3amaua 1. ¥ KBiTKOBOMY MarasuHi B IPOJaKy € TPOSHIN Uep-
BOHOT'0, POXK€eBOro Ta 0iJioro KoyabopiB — ycboro 120 ksiTiB. Uep-
BOHUX TposaHA Ha 40 O6inbIle, HixK pokeBux, i Ha 50 Oinbmie, HixK
O0inmnx. CKiIBKY TPOSHJ KOXKHOIO KOJILOPY € B MarasmHi?

Posé’sazanna. Hexalt y marasuHi € x duepBoHuX TposHza. Toxi
po:xkeBux TpoAHA € x — 40, a 6imux — x — 50. Vcix TposHI €
x + (x —40) + (x — 50), 1o 3a ymoBo 3axaui mopiBuHoe 120. Ma-
€MO PiBHAHHSA:

x + (x—40) + (x —50)=120.

Poss’sskemo 11e piBHanHg: 3x — 90 = 120; 3x = 210; x=70.

Or:xe, y MarasuHi e 70 uepBOHUX TPOAHT, poskeBux — (0 —40=
= 30, 6iaux — 70 — 50 = 20.

BignoBige. 70 uepBoHuX Tposug; 30 — pokeBux; 20 — Oitmx. e

3amaua 2. 3 micTta A 10 mMicTa B ogHOYAaCHO BHiXaJu aBTOOYC
Ta aBTOMO001JIb. Ko uepes 2,5 rog aBToM06is mpubyB y MmicTo B,
aBTOOYCY J0 IILOT'O MiCTa 3aJIMINIAJIOC IIPOiXaTu e 35 KM. SHAUTH
BiicTaHb Mi)K MicTaMu, AKIIO IMIBUAKiCTHL aBTOMOOLIS B 1,2 pasa
OiypIIa 3a HIBUAKiCTH aBTOOYyCA.
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Posé’asannsa. Hexaii mBUAKiCTL aBTOOyCA JOPiBHIOE X KM /TOJ,
TOAI MIBUAKiCTE aBTOMOOLIA — 1,2x KM/TOA (B 1,2 pasa OiibIma).

3a 2,5 rog aBToOycC mrpoixas 2,5x KM, a aBTOMO0OiIb — 1,2x - 2,5 =
= 3x (kM). 3a3HAUMMO, IO 3X KM — IIe BiICTaHb MiK MicTaMu.

ABTOMOOiJIE IpoixaBs Ha 35 KM OijbIlle, HijK aBTOOyC, TOMY Pi3-
HUIA TIAXiB 3x KM i 2,5x KM gopiBHIOE 35 KM. MaemMo piBHAHHA:

3x — 2,5x = 35.

Posp’soxemo 1ie pisaanusa: 0,5x =35; x = 70.
Orxe, BimcTaHb MidK MicTamu popiBHIoE: 3x = 3 - 70 = 210 (KMm).
Bigmosige. 210 kM. e

3BepHEMO yBary, Io B pPo3B’sa3aHHI 3amaui 1 MH MO3HAUMIN
yepes3 X OOHY 3 ITYKAHUX BeJNYNH (KiJIbKiCTh UePBOHUX TPOSTHI).
Y samaui 2 nmrykaHoi BeJIMYMHOIO € BifcTaHb MixK MicTamu. SAKImo
IO BeJIMYMHY IIO3HAYNTH Uepesd X KM, TO IIPU CKJIaJaHHi PiBHAHHSA
JOBeIeThCsI IIPOBECTHU JMOBOJI CKJamHI MipKyBauHs. Mu x uepes
X KM/roJ MO3HAYUNJIN HEBiIOMY INBHUAKICTHL aBTOOyCa, BUPA3SUJIU
yepesd X ILJIAXU, AKI Ipoixaam aBTOMOOiJIb Ta aBTOOyC, i CKJaaan
PiBHSHHSA, 3HAIOUH, III0 Pi3HUIA MIJIAXiB JOPiBHIOE 35 KM.

Or:xe, mosHauaTu yepes3 x (ab00 AKOI0O-HEOYIb iHITIOI OYKBOIO)
0a’KaHO Ty HeBiJOMY BeJIMUNHY, Uepes SIKY JIeTIIIe BUPA3UTH BEJIH-
YMHU, 3HAUCHHS SKUX MOKHA IIPUPiBHATH.

PiBHAHHA fAK MaTeMaTHYHA MOJEJIb pPealIbHUX IIPOIECiB.
OmnuiteMo MOBOIO MaTeMaTUKU 3aauy 2.

IBuakicTs aBTOOyCca B I[ill 3aJadi MM IIO3HAYUMJIMN Yepes
x KMm/rox. Jasi MOBOIO MaTeMaTHUKHU 3alNCaNU HNIJIAXU, AKi IPO-

ixaam aBTOOyC Ta aBTOMOOLIL, — 2,5X KM Ta 3X KM.
- 2,5x KM m_35 KM ‘==
A > 5
3xX KM

3a yMOBOIO 3a/1aui aBTOMOO1JIb IPOixXaB Ha 35 KM OijbIlie, HixK
aBTOOyC, III0 «B IMEePeKJaLi Ha MOBY MaTeMAaTUKN» A€ PiBHAHHSA

3x — 2,5x = 35.
OnmepsxkaHe PiBHAHHA i € MaTeMaTUYHOIO MOJEJLJIIO 3aJadi Ha
pyx aBTOOycCa it aBToM0011d. [IoOynyBaBIIiu MaTeMaTUUHY MOJEJb,

MU 3BeJIM 3aJaUuy Ha PyX A0 MaTeMaTUYHOI 3ajadui — pos3B’sa3aTu
PiBHAHHA.
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IIpurknadu po3é’a3annsa énpaé

Bnpasa 1. 3a Tpu gHi (pepmep BiampaBuB Ha puHOK 170 Kr mo-
JYHHUIb, IO TOIO K Iepiroro gus — Ha 20 % wmenime,
Hi’K Apyroro, a Tperboro — Ha 14 Kr OijgbIie, HidK
nepinoro. CKijnbKM KijorpamiB IIOJYHUIIL Bigmpas-
JIsB (pepMep KOYKHOTrO THA?

, o Hexaii apyroro nHa (pepMep BiAIPABUB HA PUHOK X KT IIOJIY- |
HUIIH.
Iepuioro aHA BiH Bignpasus Ha 20 % MeHIIe, HiX APYTrOro,
' To6To 80 % abo 0,8 Bix x Kr. OTaKe, mepIoro AHA (Ppepmep BiAmpa-
' BuB 0,8x KT HOJYHUIb.
’ Tpersoro auA pepmep Binxmpasus (0,8x + 14) kr nmosyHnuns (Ha |
14 Kr Ginblite, Hi’K IIEPIIIOTO).
: Yceworo pepmep BiampaBuB 170 Kr moJyHUITH, TOMY Ma€EMO PiB-
| HIHHA: z
| 0,8x + x + (0,8x + 14) = 170.
PosB’s:xemMo 1e piBHAHHSA:

2,6x +14 =170; 2,6x=156; x=60. /
< Ot:xe, npyroro nHaA (pepMep BiAIIpaBUB Ha PUHOK 60 Kr moJry-
| HUIb, mepiroro — 0,8 - 60 = 48 (kr), Tpersoro — 48 + 14 =62 (kr).
3 Bigmosigb. 48 kr; 60 Kr; 62 KT. © 5

Bnpaga 2. 3i JIrBoBa no Kuesa Buiiros motar. Yepes 1 roxg Ha-
gycTpiu itomy 3 KueBa BUHIIIOB APYTUii IIOTAT, IIIBU/I-
Kicts sikoro Ha 10 kM/ron; OijbIlla 3a MIBUIAKICTH
nepioro. [{pyruii moTAr uepes 3 rof pyxy 3ycTpiBca
i3 mepmum, npoimosmiu Ha 40 KM MeHIIIe, HidK mep-
nInii. SHAUTH IIBUAKOCTI MOTATIB.

\ e Hexaii mBUIKICTL HEPIIOro IOTATA JOPIBHIOE X KM/TOX. 3a
| YMOBOIO 33/]a4i CKJIaJ|eMO Ta0JIMITIO: <

o [IBuaKiCTD Yac pyxy IMnax
(xm/rox) (rom) (™)

Ilepruii x 4 4x

IOpyruit x+10 3 3(x + 10)
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IIepmuit motar mpoiirmos Ha 40 KM OisbIlie, TOMYy MaeMO PiB-
| HAHHSA 2
2 4x — 3(x + 10) = 40.

PosB’ssyxeMo 1e piBHAHHS:

4x —-3x—-30=40; x—-30=40; x="70. >

, Or:xe, IMBUAKICTL IeprIoro morsara aopiBHioe 70 Km/rom, a
- mpyroro — 70 + 10 = 80 (xm/rom).
> Bigmosigs. 70 km/rox; 80 KM/ToI. ©

1. dKkux KpoKiB MOTPiOHO HOTPUMYBATHCS, PO3B’ A3YIOUU
E 3aavy 3a JOIIOMOTOIO PiBHAHL?

WUYewo

828. 3a aBi omHaKoOBi pyukm # JiHiliKy BaJjeHTmHa 3amiaaTuia
28 rpH. 3HANAITH IiHY PYYKU, AKIIO BOHA Ha 4 I'PH MeHIIIa
Big miHm JiHiAKHA.
Hexaii mina pyuku gqopiBHIOE X TpH. SIKe piBHAHHSA BiAMIOBI-
Iae yMOBi 3agaui?
1) x +(x —4) = 28; 2) x + (x +4)=28;
3) 2x + (x — 4) = 28; 4) 2x + (x + 4) = 28.

KD

829. V nBox BigminenHax Qpipmu mparmioe 58 ocibd, 10 TOro K y mep-
momy — Ha 12 oci6 6iabire, Hidk y apyromy. CKiJIbKHI 0cib
ITPAIfIO€ B MEePIIIOMY BigmisieHHi?

830. IIBa omepaTopu Habpaau Ha KoMmir foTepi 280 cTOpPiHOK TeK-
CTY, OO TOrO K mepinii — Ha 40 cTOpPiHOK MeHIIe, HiK APY-
ruii. CKiTbKY CTOPiHOK HAOpaB IIepIInii omepaTop?

831‘5‘\ CkinaniTe 3ajady 3a PUCYHKOM 45 i po3B’AXKIiTh Ii.

q ' }3000 IPH
#5 | : |
- 600 rpu
Puc. 45
832. V nBOX KOMII'IOTePHHUX KJacaxX € pasoM 33 KOMII I0TepH, IO
TOTO *K B OMHOMY KJiaci ix y 1,2 pasa OijybIme, HixK y Apyromy.

CKiJIBbKM KOMII'IOTEPiB Y KOMKHOMY KJIaci?

7
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833. ¥V mapry pocTe JUCTIHUX AePeB y 5 pasiB Oisblile, HisK XBOM-
HuX. CKiTbKY JIMCTAHUX i CKiJIbBKM XBOMHUX JIePeB POCTE B
MMapKy, AKIO iX 3arajbHa KiJbKicTh gopiBHIOE 2407

834. Tomouist 3 TpaBHA 40 BepeceHs MOTJIMHAE BYTJIEKMCJIOTO Irasy
Ha 30 Kr OGinbpmie, abo B 4 pasu Oinbime, HixK cocHa. CKijab-
KU1 KijJlorpamiB BYTJIEKHCJIOT'O T'ady MOTJMHAE 3a el mepion
KOXKHe JepeBo?

835. 3amepion 3 1960 go 2000 pory KinbKicTh cTaHIiit KHiBChbKOIo

MEeTPOMOJIITeHY 3pocJia y 8 pasiB, abo Ha 35 craHIiit. CKiJIbKHU
craHIii 0yso Ha KuiBcbkomy MerpomnosiTeHi B 1960 poiri?

Cranmia merpo CraHiis metpo CraHuis metpo
«YHiBepcurer» «Rioscsra» «/loporosxmyi»

836. HagpyKyBaTu BCi CTOPiHKM TEKCTOBOI'O JOKYMEHTA IePIIIUi
npuHTep MosKe 3a 10 xB, a gpyruii — 3a 8 xB. CKiJIbKH CTO-
PiHOK IpyKye 3a 1 XB IepHiuii IpUHTEP, AKIIO APYTUHA 3a
1 xB 1pyKye Ha 4 CTOPiHKM OiybImie?

837. Ilepiuii aBTOMOOLNIL IOMOJIAB IIIJIAX MijK JBOMAa MicTaMu 3a
5 rox, a agpyruii — 3a 6 rox. SHaHAITHL HIBUAKICTH APYIOro
aBTOMOOiIfA, SKIITO0 BOHA Ha 15 KM/Toa MeHIIIA Bif IIIBUAKOCTI
IIePIIIOTrO.

838. 3a Tpu pisHi pyréoaku sanaaruau 180 rpu. Ilepia ¢pyTbdo-
Ka memiesina Bijg apyroi za 20 rpH, a Big Tperboi — Ha 10 rpH.
CKiJTbKY I'PUBEHD KOIITYE KOKHA (pyTOOIKA?

839. Ha Tprox ginaHKaxX mapky mocaguau 85 cagKaHIliB, 10 TOTO
JK Ha OPYyri¥ i Ha TpeTit minaHKax — BigmoBigHO Ha 15 i Ha
10 camsxaHIiB OinbIlle, HixK Ha mepmriii. CKiIbKY cagKaHIB
HOCAANJIN Ha KOXKHIN qiaanmi?

oy o) InTepakTuBHE 3aBOaHHA 24
<8 Po3p’a3yBanHA 3amayu
%} e e .
& 3a JOIOMOIOI0 JiHIAHUX PiBHAHL
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840. Ipuna xuBe Ha Biacraui 500 M Big mkoau, a Makcum — Ha
BimcTani 800 M. OgHOrO paHKY BOHM OJHOYACHO BUMIILJIN IO
mKoau, Ipuaa #mra 3i mBuakicTio 60 m/xB, a Makcum —
80 m/xB. Uepes cKinbKM XBUJIWH PyXy IpmHa Oysa BAaBiui
OJIMIKUe o IKoJIu, Hisk Maxkcum?

841. Bucora akarii 4 M, a TonoJyi — 22 M. 3a 1 pik akailiss Bupo-
crae Ha 1,5 M, a Tonmosiss — Ha 2,5 M. Uepes CKiJIbKM POKiB
TOIIOJIA OyAe BTPUUL BUIIOIO 3a aKaIio?

842. V nmepmomy makeri O0yso Ha 4 ss061yKa Oijblie, HiK y APY-
romy. Ilicis Toro Sx 3 mepiIoro makera B3saaIu 8 A0JIYK, a
3 apyroro — 6, y mepmiomy makerti s0iayk crajso B 1,2 pasa
Oinbire, HiK y apyromy. Crinbku sg0JIyK OyJI0 B KOKHOMY
ImakKeTi cmoyaTry?

843. BaTbKo BTpUUi cTapiinii 3a HOYKYy, a 6 pokiB Tomy BiH OyB
crapIiuii 3a Hel B 5 pasiB. CKibKU 3apas3 PoKiB 6aTbKOBI Ta
CKiTBbKM — MOYIIi?

844. YV KHMKXKOBOMY MarasuHi Ha IBOX IIOJUIAX CTOAI0 80 KHIKOK.
ITicoma Toro sk 0,2 ycix KHMMKOK, IO OyJIM Ha MePIIiil IO,
IIePEeCcTaBUJIN Ha IPYTY, HA 000X MOJUIAX KHIYKOK CTAJIO IIOPiB-
HY. CKiJIbKM KHMKOK CTOSJIO Ha KOYKHIN IIOJIHUILL CIIOYATKY ?

845. ¥V rocrozapcTsi € 35 moMalHiX mTaxiB — Kypeil, KauoK Ta
iggukiB. Bizomo, 1110 Kauok Ha 5 OijbIle, Hixk iHIMKIB, aje
BIBiui MeHIIIe, HixK Kypei. CKiTbKY Kypell € B TOCIIONAPCTBi?

846. 3i6pani 35 Kr BUHOTrpaay PO3KJIAJHU B TPU AIUKI. BuaBuio-
cs, IO B MEPIIIOMY AITUKY BUHOTPAAY Ha 3 Kr OinbIe, HixK
y IPpyToMYy, a B APyroMy — Ha 2 KT MeHIIle, Hi’K Y TpeTboMY.
CKinbKU KisorpamiB BUHOTpPAy ITOKJIAJAN B TPETIH AIUK?

847. TponeiibycHi s3ynuaku A, B, C i D po3sraloBaHi Ha IPAMOJIi-
HilHiN J1IAHIL JOpOory B IOCJiJOBHOCTI, YKa3aHill Ha PUCYH-
Ky 46. 3HaigiTh BigcTaHb MixK synuHKamu A i B, AKIO BOHA
B 1,2 pasa 0inbIna 3a Bigcraub Midk synuakamu C i D, aie Ha
70 M MeHIIa Bix BigcTaHi Misk synuakamu B i C.

(A B C | D]
0 ® Q o

Q

|l
<F >

920 m
Puc. 46
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848. Karep mpo#INoB IIJISAX MiK ABOMA IIPUCTAHAMU 34 TEUi€O
piuku 3a 1,2 roxm, a 3BopoTHU nLISIx — 3a 1,5 rox. 3HaUAITH
BiJicTaHb Mi)K IPUCTAHAMU, IKIIO IIBUIKICTL KaTepa B CTOS-
Jiii Boai mopiBHIOE 27 KM /TOI.

849. llnax Big mpuctaHi A 1o npucTtaHi B 3a Teui€io piuKu TEmao0-
Xim mpoiiimnos 3a 4 rox, a Bix B 1o A — 3a 4,5 rox. 3HAUIITH
HIBUAKICTH TEILJIOXO0Ja B CTOSAYIN BOJi, SIKIIO IIBUJIKICTH Te-
il mopiBHIOE 2 KM/TO[.

850. 3a gBa gHi aBTOMO0iNTL BUTpPaTUB 27 JI O€H3UHY, 0 TOTO K 3a
apyruii neasr — Ha 20 % MeHIIe, HivK 3a nepiuuii. CKiIbKHI
JiTpiB OEH3MHY BUTPadYaB aBTOMOOIJIb KOMKHOTO qHA?

851. BogonpoBigHy TpyOy 3aBAOBXKKHU 3,6 M MaiicTep PO3HUIAB HA
JIBi UaCTHUHU TaK, 1110 IIepIlla YacTUHA BUsaBUaaca Ha 25 % moB-
ITT0I0 3a APYTY. SHAUAITH MOBKUHY KOXKHOI YaCTUHU TPYOU.

852. BapricTh nakera axifiii pipmu spociia Ha 400 rpH, a6o Ha 5 % .
3HaUIITh TOYAaTKOBY BapTiCTh ITaKeTa aKI[iid.

wa

853. 3 makera B3sau 3 A0IyKa, a 3rOA0M — % pemntnu a6ayk. Iic-

JISI I[HOTO B MaKeTi 3aJIMINNUJIACA ITOJOBUHA ITIOYATKOBOI KiJb-
KocTi a6ayK. CKRiTbKH g0JyK OyJI0 B MaKeTi cmoyaTky?

854. Ilicia Toro sk 3 0aHKiBechbKOI KapTku 3uaau 0,2 ycix rpo-

. 1 .o
I1ei, a 3rog0M — 1 3aJINIIKY, Ha Hil 3aauinuiaocs 4500 rpu.

CKinbKM IpuBeHb 0YyJIO HA KAPTI[i CIOUYATKY ?

855.( ’}‘,'}\, IIBoma aBTOMaTamMu MailoTh poddacyBatu 900 Kr 6oporri-
" ma. Ba 1 xB mepmuii aBTomat posdacoBye 40 Kr GOPOIII-
Ha, a Ipyruii — 395 KrT.
1) CrinbKu KiorpamiB 60poIrHA TOTPIOHO BUMIINTH KOMKHO-
MYy aBTOMATY, 11100, YBIMKHYBIIIX 1X OJJHOUACHO, 3aBEPIIIH-
TH po3acyBanusa AKHaANIIBUAIIE?
2) 3a CKinbKU IITOHAMEHIIe XBUJINH aBTOMATUA MOKYTh PO3-
dacyBaTu Bce OOPOIITHO?
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856. 3i JIrsoBa no Onmecu, Bigcraup MixK axumu 970 kM, BUiXas
aBTOMOOiJb, a uepes 1,5 rog HasycTpiu iomy 3 Ogecu BuixaB
IPYTUi aBTOMOOLIb, AKUNI Hojae 3a roguny Ha 10 KM 0iib-
e, Hixk nepmuii. [[pyruit aBTomo06iib uepes 5 rof pyxy 3y-
CTPiB mepmuii. SHAXIITHL HIBUIKICTL KOMKHOIO aBTOMOOLIA.

857. 3 micra A no micta B BUHIIIOB OTAT, a uepe3 2 rof, — APYTui
rotAr. Kooy uepes 7 rox pyxy mepmiuii moTAT IpudyB A0 MicTa
B, npyromy mo 1mporo micra sajaumiajocs mpoiTu e 110 xm.
3HaAUAITh BiicTaHb MiK MicTaMM, SIKIIO IIIBUAKICTH II€PIIIOTO
moTtsara Ha 10 KM /Toa MeHIa BiJf MIBUAKOCTL APYToOTo.

858. Babyca mae BHyKa i BHyuKy. Bimomo, 1o BHyYKa MOJIOL-
II1a Bij BHyKa Ha 2 poKu, 6abycsa crapiia 3a BHyKa B 4 pasu,
a pik ToMy BOoHa OyJia CTapIIOiO 3a BHYUKY B b pasiB. CKiIbKH
POKiB 6abyci?

859. Cunas mini, muuKYy i1 osioBa Mmictuth 32 % oJoBa, Migi — Ha
40 r meHIe, HiK oJyioBa, a muHKY — Ha 100 r Oijnbire, HiK
Migi. SHAWIITHL Macy CILIaBy.

860. Tpu aBTOMaTN BUTOTOBUJIU IapTiio metaseii. [lepiuit aBTo-
mat BurotroBus 30 % ycix meraseii, npyruii — Ha 20 meraseit
OinpInie, HixK nmepiuuii, i Ha 10 meraseir MeHIle, HiXK TpeTii.
CKiJIbKU BCHOTO JeTajieii BUTOTOBUJIN aBTOMATU?

861. 1o 12-BincorkoBoro po3unHy coJii goauau 200 r Bogu i oxep-
skaau 10-BigcoTKOBUM po3unH. SHAUAITE Macy IOYaTKOBOTO
PO3UUHY.

Bnpaeu 0na noemopenna %t Q

862. 3HaligiTL 3HaUEHHS BUPA3y:
1) 25x2 — 10xy + y?, akmo x = 1,2; y = 7;
2)(a—1)(a + 1)(a%+ 1) + a(1 — a?), akmpo a = 0,95.

863. Ilo6epiTh Taki aBa umcsaa x Ta Yy, AJad AKUX € IIPABUJIBHOIO
pPiBHiCTB:
1) 2x + 5y = 27; 2)3x — Ty =8.

864. SanwunriTs 3aMicTh 3ipoUyoK Taki mudpu, 1100 YncIo 3%4#% mai-
anjocd Ha 9 i Ha 5. Po3rigHbTe BCi MOMKJINBI BUIIAIKHA.

865. KinbkicTh 30muTiB, AKi Kynuiaa XpuCTHUHA, BiTHOCUTHCA IO

K1JIBKOCTi 30I1IuTiB, AKi KynuB Ouer, gk 4 : 5. Uu moxke 3a-
raJibHa KiJIbKiCTh ITMX 30MIUTIB fopiBHIOBaTHU: 1) 15; 2) 18?
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Ho.mpicylime —————— @

866. VYV KyTOBiil KJIITHHIII JOIIKKA PO3Mipy 5 X 5 cTOiTh (pimka. 3a
OJUH XiJ (PIIIKY MOKHA IIepPecTaBUTU B CYCiJHIO IO CTOPOHI
KJIITUHKY. Un MOJKHA 3a JOIIOMOTOIO TaKIX XOAiB 00ifiTu BCi
KJITUHKM JOIIKU, ITO0OYBaBIIM Ha KOMKHIN JIMIIIe OOUH pas, i
IIOBEPHYTUCS B IIOUATKOBY KJIITUHKY?

3aBIaHHA JJId IIOBTOPEHHA § 5

867. [ToBexniTh, 110 uncJIO 4 € KOPEeHEM PiBHAHHA:
1)3x —8=ux; 2) x(x —5)=x—8.
868. fAxe 3 uncea —3; —2; —1,2; 1,8 € kopeHeM PiBHIAHHSA
5x—-3=10x + 3?
869. CxinbKu KOpeHiB Mae PiBHAHHA:

1)%x= 12; 2)(%—0,6)x= 1;  3)0(x+3)=0?

870. Po3B’sa:KiTh PiBHAHHA:
1) 2x — 3 = 5(x — 3);
2)12(x — 1) = 24(x + 1);
3) —6(2x + 5) + 2(x + 3) = 2;
4) 0,6(2x — 3) — 1,5(x + 4) = —4,2x;
1 7 5 3—-x H+«x

5 _ 7 _ 5,
)36t 18* 365 90 91z 6

871. 3HaiigiTh KOpeHi piBHAHHA:
1) x(2x — 1) — 2x(x + 2) = 10;
2)(x+3)(2x +3)=(x—1)2x — 1);
3) (x +4)*=x%+ 3x;
4) (8x —1)(8x + 1) = 3(3x% — x);
5) |x — 2| = 2; 6) 3[2x + 1| - 7= 2.
872. 3uaiifiTh KOOPAMHATH TOUKHU IEePeTHUHY rpadikiB QyHKIIil
y=—-2x+dray=2x+1.
873. 3uaiifiTh 3HAUEHHA 4, /1A AKOI0 KOPeHeM PiBHAHHAAX +2=a
€ YMCJIO 3.

el

874. Yu icHye 3HAUeHHS k, IJIs AKOro PiBHAHHA (K — 2)x + 2 =F
He Ma€ KOpeHiB?
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875. 3a xkumkKYy i1 Habip 3omuTiB Hasap sannatus 200 rpH. 3HA-
IiTh MiHy KHUMKKU, AKII0 BOHA Ha 40 I'pH meleBIIa Bijg IiHu
Ha0Opy 30IIUTIiB.

876. Bpar crapmuii 3a cectpy B 1,5 pasa, abo Ha 4 poku. CKiIbKHT
POKiB OpaToBi i CKiIbKH — cecTpi?

877. IIlnsax Mmixk nBoma Micramu aBToMO00iab momoJsas 3a 0,5 rox,
a BeJIOCUIIEeAUCT — 3a 2 rof. SHAUIITh INBUAKICTH BeJIOCHUIIe-
ICTa, SKIMOo BoHA HA 60 KM/Toa MeHIa BiJ IMTBUAKOCTi aBTO-
MOOiIs.

878. 3a Tpu mHiI MalicTep BUTOTOBUB 78 merajeii. 3a TpeTiil JeHb
BiH BUTOTOBUB Ha 7 OeTaJjieil Oijibllle, Hi)K 3a IepIInuid, i B
1,2 pasa OijybIre, HixK 3a npyruii. CKinTbKu gerajieii BUTOTOB-
JISIB MalicTep KOXKHOIO THA?

879. ¥V Tprox AmuKax € momMmigopu: y mepiomy — 35 % ycix mo-
MiZIOpiB, Yy Apyromy — Ha 3 KI' MeHIIIe, Hi’K y IIepIIomy, a B
TpeTboMy — 12 Kr. CKiJIBKM KijJlorpaMiB IOMiZIOPiB y TPHOX
ANTIKAaX pasom?

880. Iliny Ha ToBap 3Hu3uaum Ha 400 rpu 3a nBa pasu: Iepima

3HM:KKa OyJia Ha 15 %, a ipyra — Ha 20 % . 3HaiaiTh TOYAT-

KOBY IIiHYy TOBapy.

%] TurepakxTHBHE 3aBXAaHHS I caMoOIepPeBipku 5
JliHiiiHi PIBHAHHA 3 OOHICI0 3MiHHOIO

FLL

3aBIaHHA OJA caMomnepeBipku No 5

ITowamxoeuil piéenv
1. $IKe 3 HaBemeHUX uyceJs € KOpeHeM pPiBHAHHA 4x + 2 = 10?

A -2 b1 B 2 r 3
2. $Ixe 3 HaBegeHUX PiBHAHD HE € JIHIAHUM PiBHAHHAM?
A 2y=1 B 2x=0 B 0z=1 ' 2:x=3
3. 3maiigiTe KopiHub piBHAHHA 0,5x = 4.
A 20 b 8 B 2 r 0,125

4. Posp’axirs piBuanHa 7y — 3 =3y + 5.
A -2 b1 B 2 r 3
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5. SflKe 3 HaBeIeHUX TBePIKE€Hb € IPABUJILHUM?
A PiBHauua Ox = 4 mae oIuH KOPiHb
B Kopenewm piBHAHHA 0x = 4 € OyAb-sKe YUCJIO
B PiBusaaHa 4x = 0 KOpeHiB He Ma€
I' PiBuaana Ox = 0 mae 6e3Jriu KOpeHiB

6. Cyma gBOX umceJs gopiBHIOE 6. S3HAWTH IIi YKcaa, AKIIO Iep-
II1e Y1CJI0 B 4 pasu OijbIlle 3a Apyre.

Hexaii gpyre umciio mopiBHIoe x. fIKe 3 HaBegeHUX PiBHAHDb
BimmoBimae yMoBi 3agaui?

Ab6x+tx=4 b 6x—x=14

B 4x+x=6 I' 4x-x=6

Cepedniil pigenv
7. VYcrTaHOBiTH BigmoBigHicThs MixK piBHAHHAMU (1—3) Ta Kijab-
KOCTAMHU IXHiX KopeHiB (A—]l).

1 2(2x—-1)=4x-3 A 1 xopieb
2 22x—-1)=4x— 2 B 2 xopeni
3 22x—-1)=2x-1 B 3 xopeni

I' Gesniu KopeHiB
Il xopeHiB Hemae

8. Poss’sukiTe piBHAHHA 2(3 — x) =9 — 4x.

A -1,5 b -0,5 B 0,5 r 1,5

9. 3HaiigiTh 3HAYEHHA X, AJId AKOr0 3HAUEHHA BIpa3y —2x — 5 J0-
piBHIOE 3.
A -11 b 4 B1 I' 4

10. 3a kHMKKY U anbbom samjatuau 125 rpH. 3HAUAITH HiHY
KHUKKHU, AKIIIO BOHA Ha 45 I'PH IOPOKYa 3a aJIbOOM.
A 85 rpH B 80 rpu B 75 rpu I' 70 rpu

Hdocmammnii pigensv
11. 3HaiigiTe KoOpAMHATH TOUKU IepPeTHHY rpadikiB QyHKITiH
y=3x—-8ray="7-2x.
12. Po3B’s:KiTh piBHAHHA:
1) 2x +1)2 = (2x — 3)(2x + 3);
2x—3_x+8_«x
20 40 10°

2)
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13. VY mBox cyBosAX pasoMm € 54 M TKAaHMHU, OO0 TOTO K y IIepPIIo-
My — Ha 70 % Oinbire, HisK y Apyromy. CKiTbKU MeTpiB TKa-
HUHU B KOKHOMY CYBOi?

14. 3ibpani 37 Kr cJiuB PO3KJIAJIHU B TPU ANINKU. BuaBuiocs, 1110
B IIEPIIIOMY AMNUKY CJIUB Ha 2 KT MeHIIle, HijK y Ipyromy, a B
Ipyromy — Ha 3 Kr 0iJyibIlie, HiK y TpeThoMy. CKiJIbKU KiJO-
rpaMiB CJIUB MOKJIAJIY B KOMKHUU SAITUK ?

Bucoxuil pieéendv

15. Poss’sxiTsh piBHaAHHES [2x — 3(1 + 2x)| — 5 = 4.

16. 3HaigiTh 3HaUEHHA a, AJIs AKOI0 PiBHAHHA 2ax + 5 =a — 2x
He Ma€ KOPeHiB.

17. Cunnas migi # omoBa mae macy 10 xr i micturs 50 % wmini.
CKinpKU KijorpaMiB oJioBa IIOTPiOHO JomaTH OO IILOTO CILIA-
BY, IIIO0 OJlepsKaTu HOBUM cIIIaB, AKui micTub 61 40 % migi?

18. ExckaBaTop BUPUB TPaHINIEIO 3a TP AHi. Ilepioro gHs BiH BuU-
puB 30 % yciei Tpanmrei, gpyroro — B 1,2 pasa 6iybIre, HixK
IIePIoro, a TpeTboro — 170 M. SHAWAITL JOBXKUHY TPaHIIe].
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I3 IBOMA SMIHHUMMU

PIBHAHHS I3 IBOMA SMIHHUMHA

1. IlonarTa piBHAHHA i3 TBOMAa 3MiHHMMH. PO3TJIssHEMO ITpU-
KJIamd.

CyBii TKAHMHU 3aBAOBXKKM 6 M poapisasu Ha JIBi 4acTHHMU.
AKII0 TOBKUHY OfHiEl YaCTUHY IMO3HAUUTHU Uepes X M, a APYyroi —
yepes3 Yy M, TO MAaTUMeMO PiBHAHHA

x+y=26,
fAKe MicTUTh AB1 3MiHHI X Ta y. Take piBHAHHA HAa3UBAIOTh PIBHAH-
HAM i3 060mMa 3MIHHUMU.
PiBuanua
3x -2y =1, Ox + 4y =5, x2+y?=9, xy=10
TAKOJK € PiBHAHHAMMU i3 ABOMAa 3MiHHMMH. 3 HUX JBa IEPIIi Ma-
I0Th BUIJIAL ax + by = ¢, ge a, bic — uucnaa. Taki piBHAHHA Ha3U-
BAIOTh JIHIUHUMU PIBHAHHAMU i3 080MA 3MIHHUMU.
@ Osnayennsa. PiBHannga Buay ax + by = ¢, y Akomy a, b i ¢ — ne-
aki Bigomi umcia (KoedinienTn piBHAHHA), a X Ta Yy — 3MiHHI,
Ha3UBAIOTh NiHIUHUM PI6HAHHAM i3 060MA 3MIHHUMU.

KoepimienTn a Ta b HasuBaIoTh 11e Koe(ilieHTaMu IIpyu 3MiH-
HUX, a Koe(il[ieHT ¢ — BLJIBHUM YJIEHOM.

2. Po3B’sa3Ku piBHIHHSA i3 1BOMa 3MiHHUMU. Po3riisHemo piB-
HAHHSA
2x +y=8.
SKnio B piBHAHHI 3MiHHUM X Ta Yy HaJaTu IeBHUX 3Ha4YeHb,
TO MAaTUMEMO YHMCJIOBY PiBHICTh, AKa MOKe OyTU IpPaBUJIbLHOIO a00
HellpaBuJbHOI0O. Hanmpukiaz:

x=2,y=4 P 2.2+ 4=8 _ piBHiCTb € IPABUILHOIO

x=38,y=1 /7" 2-3+1=8— piBHiCTb € HEIPABUILHOIO

KaxyTs, 1mo mapa 3HaueHb 3MiHHUX X = 2, y =4 € po3B’aA3-
KOM piBHAHHA 2x + y = 8, a mapa 3HaueHb X = 3, y = 1 He € {ioro
PO3B’SA3BKOM.
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Q) Osnayvenns. Po3é’a3kom piBHAHHA i3 IBOMAa 3MiHHUMHU Ha3M-
‘ BAaIOTh MAapy 3HAYe€Hb 3MIiHHUX, OJ SAKUX PiBHAHHSA IEePETBO-
PIOETHCA Y NIPABUJIBHY YHUCJIOBY PiBHICTb.

PosB’sa3kamu piBHAHHA 2x + y = 8 € I TaKi mapu yuces:

x=4, y=0; x=1,5, y=>5; x=10, y=-12.

CkopoueHo 11i pos3B’sa3KmM 3amnucyioTh Tak: (4; 0); (1,5; 5);
(10; —12). ¥V numx mapax 4mceJ Ha IIEPIIIOMY MicCIli IMUIITYTh 3HA-
YeHHs 3MiHHOI X, a Ha ApyroMy — 3Ha4YeHHs 3MiHHOI y. Ile moB’s-
3aHO 3 TUM, ITII0 3MiHHY X YMOBHO BBa’KalOTh IIE€PIIOI0 3MiHHOIO, a
3MiHHY y — JIPYTOIO.

11106 sHaiiT; PO3B’sIB0K PiBHAHHSA i3 1BOMA 3MiHHUMMU, MOXK-
Ha IIiIcCTaBUTU B PIBHAHHSA JedAKe 3HaUeHHSA OAHiel 3MiHHOI i,
PO3B’A3aBIIN OJepKaHe PIiBHAHHSA 3 OAHi€I0 3MiHHOIO, 3HAWTH
BiIIOBigHE 3HAUEHHSA APYrol 3MiHHOI.

Ilnsa mpukJgaany 3HaigeMo Ie KijJibKa po3B’A3KiB PiBHAHHA
2x +y=8.

Hexati x =7, tomi: 2-7T+y=8; 14+y=8; y=-6.

Hexait x = -3, Tomi: 2-(-3)+y=8; -6+y=8; y=14.

Mu srHaimnuu gBa pos3B’a3ku (7; —6) i (—3; 14). Hagatouwm 3miH-
Hill X iHIIUX 3HAUEHb, OJIEPKUMO iHIIi PO3B’sA3KM PiBHAHHA. PiB-
HAHHA 2Xx + y = 8 Mmae 0e3uriu po3B’A3KiB.

Piaanua Ox + Oy = 0 Takox Mae 6e3Jiu po3B’A3KiB — Ioro
po3B’sABKOM € Oyab-AKa mapa uucel (x; y). PiBHanua Ox + Oy = 8
pO3B’sIBKiB, OUEBUIHO, HE MaE.

Yzarauri, giHifiHEe piBHAHHA i3 fBOMAa 3MiHHUMEI a00 Mae 0es-
JIid po3B’A3KiB, a00 He Ma€ KOJHOI'O PO3B’IA3KY.

AKIimo piBHAHHSA i3 ABOMa 3MiHHUMH He € JiHIMHNM, TO BOHO
MOJKe MaTHU i CKiHUeHHY KiJbKicTh po3B’aA3kiB. Hanpukian, pis-
HAHHA Xx* + y? = 0 Mmae oguH po3B’ 130K — mapy uuces (0; 0).

3. BaacTtuBocrti piBHAHB i3 ABoMa 3mMimHMMH. BiactuBocTi
PiBHSHB 13 IBOMAa 3MiHHUMMU TaKi K, AK i pPIBHSAHBb 3 OJHI€I0 3MiH-
HOIO, a caMe:

Q) Axmo o0uaABi yacTMHU PIBHAHHA IOMHOKUTH a00 IOTiJINUTH
: Ha Te caMe, BiIMiHHe BiJ HYJA YMCJIO, TO OJIEPSKMMO PiBHAHHA,
fAKe Ma€ Taki camMi po3B’sI3KHM, IO M JaHeE.
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QD Ao JeaKuil ToJaHOK MEePEeHeCTH 3 OHi€l YACTUHU PiBHAHHSI
: B IPYTY, 3MiHUBIIN HOT0 3HAK HA IIPOTHJIEKHUH, TO OTEPSKMMO
PiBHAHHA, AKe Ma€ TaKi caMi po3B’A3KM, IO W TaHe.

PosrinsHemo piBHAHHA
3x + 2y = 8.

BukopucToByoouu BJIACTHMBOCTI PiBHAHb, BUPA3UMO 3 I[HOTO
PiBHAHHA OLHY 3MiHHY uUepe3 1HIIY, HAIIpUKJan, y depe3d x. [laa
IILOT'O IIEePEeHeceMOo JOJAAHOK 3X Y IIPaBy YacTHUHY, 3MiHUBIIIH HOTO
3HAK Ha IIPOTUJICKHUM:

2y =-3x + 8.

Iloxginmumo oOMABI YacTUHM OePKAaHOI0 PiBHAHHS Ha 2:

y=-1,5x +4.

Kopucrywouucs ¢opmynoio y=-1,5x +4, mMoxxkHa 3HaAUTHU
CKiJIbKU 3aBTOMHO PO3B’A3KiB maHoro piBHAHHA. I[Jd IIHOro mo-
CTaTHBO B3ATH JOBiJbHE 3HAUEHHS X Ta OOUMCJINTH BiAIIOBigHE
3HauveHHA Y. [lapu geaKux BiATOBIAHUX 3HAUEHDb X Ta Y IOAAMO y
BUTJIALL TaOJIMITi.

x -2 -1 0 1 2 3
y=-1,5x+4 7 5,5 4 2,5 1 -0,5

Ilapu umcesn KOMKHOIO CTOBOUMKA — PO3B’A3KM PiBHAHHA
3x + 2y = 8.

IIpurknadu po3é’a3anna énpaé

Bnpasa 1. 3uaiiTu 3HAUEHHS A, JJIsA SKOr0 OSHUM i3 pOo3B’sA3KiB
piBHAHHA 3x + ay = —1 € mapa uucexa (—1; 2).

( e Ilapa uucein (—1; 2) 6yzne po3B’saA3KOM piBHAHHA 3x +ay =—1,

| AKIIO0 BUKOHYBAaTUMEThCA PiBHICTE 3 - (—1) + a - 2= —1. Po3B’s:xe- |

MO ojJieps;KaHe PiBHAHHS 31 3BMiHHOIO a: §

| -3+2a=-1; 2a=-1+3; 22=2; a=1.
BignoBigs.a=1.e

Bnpagsa 2. 3uaiiTu Bci po3B’A3KU PiBHAHHA:
1) 5x +y = 3; 2) (x+ 22+ |y — 4=
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, PosB’sa3kamMu JaHOTO PiBHAHHS € IIApU YMCEJ (x, Y), ¥ AKUX x
Ta y moB’s3aHi popmyJio0 y = 3 — Sx. Tomy Bci po3B’saA3KHU MomHag
' samucaTu y Buryani (x; 8 — 5x), me x — Oyb-siKe YHUCJIO. >
§ BigmoBine. (x; 3 — 5x), me x — OyAb-AKe YUCJIO. !
> 2) Ockimbku (x + 2)? > 0 it [y — 4] > 0 aust GyAb-AKUX SHAYEHD X
' Ta y, To piBHiCcTb (x + 2)? + |y — 4| = 0 Gyae TpaBUIBHOIO JIMIIIE TO, |
‘komm (x +2)?=01itly —4/=0, sBigxkm x = -2, y = 4. ﬁ
’ Bignosias. (—2; 4) e

1. HaBeniTh npukJaaau piBHAHD 13 JBOMAa 3MiHHUMH.
2. flke piBHAHHS HA3MBAIOTh JiHIMHMM PiBHAHHSIM i3 IBO-
Ma 3MiHHUMMU?
& 3. Illo HasmBaiOThL PO3B’SIBKOM PiBHAHHS i3 ABOMAa 3MiH-
' HUMU?
4. CKiIbKM pO3B’A3KiB MOXKe MaTHU JIiHiliHe PiBHAHHA i3
JBOMA 3MiHHUMU ?

WUYero

881. Cepen HaBeeHUX PiBHAHD YKaXKITh JiHiMHI pIBHAHHS i3 ABO-
Ma 3MiHHUMU:

1) xy = 3; 2)x+2y="7; 3) x +y*=4;
4)x —y=0; 5)12x + xy = 0; 6) Ox — 2y = 3;
7) 3x + Oy = 0; 8) 0x + Oy = 0; 9) 0x + Oy = 5.
882. Yu € po3B’A3KOM PiBHAHHA 2Xx — Yy = 3 m1apa 4muceJ:
Dx=2, y=1; 2)x=1, y=2; 3) (4; 5)?
883. YKaxkiTh KinbKa po3B’aA3KiB piBHAHHA: 1) x +y=0; 2) xy=0.
(v

884. fki 3 map uumcen (2; 2), (1; 3), (1; 3,5), (4; —1), (%, 4] €

po3B’si3KamMu piBHAHHA 3x + 2y = 10?7

885. fki 3 map uucen (2; 2), (—1; —2), (1; 1), (1; %] € PO3B’A3KaMu
piBHAHHA 4x — 3y = 27

886. 3HaligiTh aKi-HeOy b ABa PO3B’SA3KM PiBHAHHSI:
1) 2x + 3y = 8; 2)x -3y =-1; 3) x —y?=2.

887. SHanAiTh AKi-HEOy b ABa PO3B’A3KMU PiBHAHHS:
1)x+2y="7; 2)3x—y=2; 3) x+y=5.



§ 6. Cucmemu niHillHUX DIBHAHb

888. CriaziTs sKe-HeOyAb JIiHiliHe PiBHAHHS, PO3B’A3KOM SKOI'O
e mapaumucena: 1) x=1,y=3; 2) (-2, 1).

889. Cxkiaamith AxKe-HeOyAb JiHiliHe PiBHAHHSA, PO3B’A3KOM SKOTO
e mapa umucena: 1) x=2,y=1; 2)(2, —2).

890. Bupasits 3MiHHY y yepes 3MiHHY X 3 DiBHAHHSA:

1) 2x +y=-3; 2) —6x +2y=1; 3)3x — 2y =4.
891. Bupa3siTs 3MiHHY X yepe3 3MiHHY J 3 PIBHAHHA:
1) x — 3y =4; 2) 2x + 4y = 5; 3) 2x + 5y = 8.

=3 [0y ]
L.3" InTrepaxkTuBHE 3aBTaHHA 25 Flmer

PiBHgaHHA i3 1BOMa 3MiHHUMMH

an

892.!;’:‘,':}‘\_; CkJamiTh piBHAHHA i3 ABOMa 3MIiHHUMHU 3a HaBeIEHOIO

" ymogBoio:

1) Ilepmuit maiicTep BUrOTOBJsIE 3a 1 rox x merasieit, Opy-
rmii — y meraJjeii, a oouasa 3a 8 rox pazom — 96 meraseii.

2) ¥ mamiit KopoO11i € x oJIiBIIiB, V BEJIMKi#T — Y OJIiBIIiB, a B
6 maux KOopoOKax Ha 8 oJiBILiB OijibIlle, HidK V 2 BEJIUKHUX.

3) IIBuaKicTh TeIioxoma JOPiBHIOE X KM/TOJ, a MIBUIKICTh
Teuil piuku — y KM/rox; 3a 1,5 rox Temaoxin IIpoMIIIOB
IpoTHu Teuii piuku 48 KM.

893. CkaniTh piBHAHHS i3 ABOMAa 3MiHHMMMU 3a HaBEJIEHOIO YMO-

BOIO:

1) HoB:xmuHa KiMHaATU AOPiBHIOE X M, ITIUPUHA — Y M, a IIepU-
MeTp — 24 M.

2) IIIBuaKicTh mepIiroro aBTomMo0iaA DJOPiBHIOE X KM/TOI, a
IPyroro — Yy KM/Tojm; 3a 3 rof IepIiuuil aBTOMOO0iJb IPo-
ixaB Ha 90 KM OiyibIlle, HidK APyruii 3a 2 roj.

894. Bupa3siTh i3 piBHAHHA 3MiHHY X 4Yepe3 3MiHHY Yy i 3HAUAITH

AKi-HeOyIb TPU PO3B’A3KM I[HOT'0 PiBHAHHA:

1) 4x + 2y = 15; 2) —5x + 2y = 3; 3)0,2x — 1,6y = 2.

895. BupasiTh i3 piBHAHHA 3MiHHY Y uepes 3MiHHY X i 3HaWAITH

SIKi-HeOyIb ABa PO3B’SA3KHU I[HOTO PiBHIHHSI:

1) 2x + 4y = 5; 2)3x - 0,5y =1,5.
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896. 3uaiiniTh po3B’A30K piBHAHHS 3x + by = 16, AKUil cKIaza-
€ThCS i3 TBOX OJHAKOBUX YKCEJI.

897. 3uaiigiTe 3HaUeHHA m, AJS AKOTO Imapa uwucesa (m; 2) €
pO3B’A3KOM PiBHAHHA 3x — 4y = —2.

898. 3maiigiTh 3HAUEHHS p, IJA SAKOro mapa uuceax (—95;p) €
pO3B’sABKOM piBHAHHA 2x + dy = 15.

899. llna axux sHaueHb a napa unce (2; 4) € po3B’A3KOM PiBHAHHA:

1) ax + 3y = 10; 2) x? + y? = axy?
900. Hna sxkux sHaueHb b mapa uucel (1; 2) € po3B’A3KOM PiBHAHHA:

1) 2x + by = 12; 2) x2+bxy +y>=1?

wa

901. 3uaiigiTh yci po3B’I3KU PiBHAHHSI:

1) 2x — 5y = 10; 2)3x—0y=29;

3) |x + 5|+ |y — 5| = 0; 4) (x - 1)>+ 2y + 3)?=0;

5) x>+ y*—6x+9=0; 6) x>+ y*—4x+ 2y +5=0.
902. 3HaiaiTh yci po3B’A3KU PiBHAHHS:

1) 3x + 2y = 6; 2) 0x — 2y = 4;

3)|x— 4|+ y+1)2=0; 4) x>+ y> -8y + 16 = 0.

903. ¥V mexapui 57 TicTeuoK po3KJaIy B MaJii Ta BeJHUKi KOPoO-
KH. ¥ KOXKHY MaJIy KOPOOKY KJIAJIM II0 O TiCTEUOK, a B KOXK-
HY BeJIUKY — 110 9. CKiJIbKM BUKOPUCTAJIU MaJnX KOPOOOK i
CKiJTbKU BEJIUKUX?

904. 3maiigiTey yci 3HaYeHHA a, OJd AKUX OJHUM i3 PO3B’A3KiB
piBusauHS (a + 1)?x — (a — 1)y = 5 € mapa uuceur (2; —3).

905. 3uaigiTy yci 3HaueHHS b, Oad SKUX OSHUM i3 pO3B’A3KiB
piBHAHHA (2b — 3)x — (3b — 2)y = 4b € mapa uucen (3; 1).

Bnpaeu 0na noémopenns %t a

906. IToOynyiiTe rpadik QPyHKILII:
Dy=1,5x-2; 2)y=-x+1.

907. Ha xoopamHaTHi# IJomiuHi mosHauTe Touku A(—2; 2) Ta
B(4; —1). IIpoBexits npamy AB i 3HalAiTh KOOPAWHATHA TO-
YOK 11 IIepeTHHY 3 OCAMU KOOPAMHAT.

908. V ciuni mignpuemcTBo Bumryctuao 8000 oguHUIs TPOAYKITiT,
y JioTomy — Ha 3,75 % MeHIIe, Hi’K y ciuni, a B 6epe3Hi —
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Ha 4 Y% OinbIie, HixK y JoToMy. CKIIBKY OAMHUIB IPOAYKITiT
BUITYCTHUJIO MiIIIPUEMCTBO B OepesHi?

909. 3pict Muxaiina 150 cm, a Tapaca — 156 cm. Ha crinbKu Bif-
corkiB 3pict Tapaca Ginpimit 3a 3pict Muxaiia?

910. Pomamka mae 18 nmearoctok. MupocJiaBa, a 3a Heio 'aHHa o
yepsi BiApuBarOTh Big poMamiku ad0 OIHY HeJIIOCTKY, a00 1Bi
MIEJIIOCTKM, IO POCTYTh IIOPy4Y. XTO BilipBe OCTAHHIO II€JII0-
CTKY — TOU IIepeMo’Kellb. XTO 3 AiBUaT MOKe 3a0e3leunTn
cobi mepemory?

Iomipryiime

TPA®IK JIHINTHOT'O PIBHAHHSA
I3 TBOMA 3MIHHUMHA

PosrisHemo piBHAHHA
3x — 2y = 2.

PosB’sA3kaMu I1bOTO PiBHAHHA €, HANPUKJAL, IIapu YUCe]
(2; 2), (4; 5), (0; —1). ITum pos3B’A3KaM Ha KOOPAWHATHIN MJIOITUHI
BIZITIOBiaIOTh TOUKU 3 KoopAuHaTtamu (2; 2), (4; 5)i(0; —1). Arto
Ha KOOPAMHATHIN IJIOIMMHI MO3HAUMTH BCi TOUKMN, KOOPAMHATH
AKUX € PO3B’A3KaMU PiBHAHHA 3X — 2y = 2, TO OJAEPKUMO 2paik
IILOTO PiBHAHHS.

@ Osnauenna. I'pagikom piéHAHKA i3 060Ma 3MIHHUMU HA3UBA-
I0Th (hirypy, yTBOpeHy BciMa TOYKAMH KOOPAMHATHOI ILJIOIIM-
HM, KOOPAMHATH AKUX € PO3B’A3KaMHU JAHOTO PiBHAHHSI.

IIT06 3’sAcyBaTu, 110 € rpadikom piBHAHHA 3x — 2y = 2, BUpa-

3MMO 3 HbOT'O 3MiHHY Yy Uepe3 3MiHHY X:
—2y=-3x+2; y=1,5x-1.

dopmysomo y = 1,5x — 1 3agaroTs JiHINHY QyHKILiI0, rpadikom
SIKOI € mpsaMa. 3HalaeMo KOOPAMHATH IBOX TOUOK rpadika:

akmox=0,Toy=1,5-0—-1=-1;

armo x =2, toy=1,6-2-1=2.

IIposiBim uepesd Toukm (0; —1) i (2; 2) mpamy (puc. 47), oxep-
kMo rpadik ¢pyHkKIii y = 1,5x — 1. IIa opama € Takox i rpadgi-
KOM DiBHAHHA 3x — 2y = 2.
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Puc. 47

¥Yzaraui, epagixom pienanna ax + by = c, y akomy xouwa 6
00uH 3 Koe@iyienmie a abo b 8i0MiHHUIL 6i0 HYAA, € NPpAMAQ.

IIT0o6 mobyayBaTu rpadik TaKoro piBHIHHS, JOCTATHHO 3HAM-
TH ABA HOT0 PO3B’A3KU, IMO3HAUNTH HA KOOPAMHATHINA IIJOIMWHI
TOYKMU, IIT0 BiIITOBi1alOTh UM PO3B’A3KAaM, i IIPOBECTH Uepe3 HUX

IpAMY.

Ha pucynkax 48 i 49 3o6paskeno rpadiku JiHIiHHUX PiBHAHBD,
Y SKUX OAMH 3 Koedil[ieHTiB npu 3MiHHUX JopiBHIoE O:

Ox +y=2,ab0y=2; 2x + 0y =4, abo x = 2.
y“ yﬂ
3 3
2 y=2 i
2 x=2
1 1
210l 12 3x —2l-110l [ 112 | 3x
-1 -1
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I'padikom piBHAHHA y = 2 € rpadik pyHKIil y = 2, TOOTO IIPA-
Ma, ImapaJiejibHa OcCi X, II0 TPOXoauTh uepes Touky (0; 2).

Posp’askamu piBanHa 2x + 0y = 4 (a0o x = 2) € mapu yuceJr
(2; y), ne y — Oyab-aKe uuncygo. TOUKU KOOPAWMHATHOIL ILJIOIIUHU,
AKi BiAMOBiZal0Th TAKUM PO3B’A3KaM, YTBOPIOIOTH IIPAMY, IIapa-
JIeTBHY OCi Y, IIT0 IPOXOAUTH uepesd TouKYy (2; 0).

Axio B piBHAHHI ax + by = ¢ obuaBa KoedilieHTU TPpU 3MiH-
HUX TOPiBHIOIOTH HYJIO, TO BOHO MOKe MaTU BUTJISA:

Ox+0y=0 ab6o Ox+O0y=c,nmec=0.

Y mepimmoMy BHIAAKy PO3B’A3KOM PiBHAHHSA € OyIb-AKa Iapa
YuceJi, a 1oro rpa)ikoMm — ycda KOOpAWHATHA IIJOIIUHA.

Y npyromy BUOaAKy PiBHAHHS PO3B’A3KiB He Mae i ioro rpa-
(¢ik He MIiCTUTH YKOAHOI TOUKU.

IIpuknadu po3é’a3anHns énpaé

Bopasa 1. ITo6ynyBatu rpadik piBHAHHA X + 2y = 2.

o CrouaTky 3HaieMO ABA PO3B’SA3KHU PiBHAHHI.

Hexaii x = 0, Toxi: 2y =2; y=1.(0; 1) — po3B’A30K.
Hexait y = 0, Toxi x = 2. (2; 0) — po3B’A30K.

Po3B’A3K 1 piBHAHHSA MOKHA IIOJaBaTH Y BUTJISALL TaOJIMIIL.

x 0 2
Y 1 0

, Ha xoopauHaTHi# momuHi mosaauaemo Touku (0; 1) ta (2; 0) |
i mpoBozMMO uepes HuX npAMy. Ild npsaMa € IIykaHuM rpadikom. |

)

yn
3
2
&
3
iy S 2
~ 2 N
3.9 -1.0] 1 ‘\\gx
-1
\ °®

Bopasa 2. [lo6yayBatu rpadik piBHaHHA —2y = 3.
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, e VY naHoMy DiBHAHHI MAaEMO OLHY | yh

' aMiHHY y. SIKmo mOTPiGHO MOGYAYBa- 9

/T rpad)iK Takoro piBHAHHSA, TO BBa- |

3KAIOTh, ITI0 Iie € JIiHiliHe piBHAHHA i3 1

é,I[BOMa BMIHHUMH X Ta Y, Y AKOMY KO- >
‘edimienT mpu sminHiit x mopismioe 0, =2 -1.0} 1 23X
r06T0 Ox — 2y = 3. 'padikom piBHAH- -1 2y =3
|H{ € IPAMA Y = —1,5, aka mapajeabHa \2

‘oci x i mpoxoAuTh, HALIPUKJIAM, Yepes | \
'Toury (0; —1,5). e 3

1. ITIlo HasuBarOTHL rpad)iKoM PiBHAHHA i3 1BOMA 3MiHHUMMH ?
2. IlTo e rpadhikom piBHAHHA ax + by = ¢, y AKomy a # 0 abo
&_ b= 0? Ak mobyayBatu rpad)ik TAaKOro PiBHAHHSI?
3. IlTo € rpadikom piBaAHHA Ox + Oy = 0? Ox + Oy = ¢, me
c#0?

WYero

911. HasBiTh KOOpAMHATHU KiJIbKOX TOUYOK, AKi HaJIe:KaTh rpa)iKy
piBHAHHA —x + y = 1 (puc. 50).

y“ ‘ yﬂ
3 7 3
)
2t 2
1
-3 -2 /41.0] 1 3 x -3 -2|-1/0] 1 'x
o ik
‘ [
-2 7
Puc. 50 Puc. 51

912. fki 3 gaHMX TOYOK HaJeXaTh rpadiky piBHAHHA 2x —y = 1:
1)A(1; 1);  2) B(2; 1); 3) C(0; 1); 4) D(0; -1)?

913. YVKaXiTh KOOpAMHATHU KiJIBKOX TOYOK, SIKi HaJiexKaThb rpadi-
Ky piBHAHHA x — 2y = 0.

914. I'padik AKoro piBHIHHS 300pa’keHO Ha PUCYHKY 517
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12
915. dAxi 3 Touok K(—2; 0,5), L(0; 2), M(2; 4), N(4; 5) mane:xarTb
rpadiky piBHAHHA —3x + 4y = 8?
916. dAxi 3 Touok A(2; 11), B(3; 12), C(0; 7), D(—1; 5) manme:xaTb
rpadiky piBHAHHA —2x +y = 7?
917. 3HaligiTh KOOPAMHATU AKUX-HEOYIh ABOX TOUYOK, AKi HaJe-

)kaTh rpadiky piBHaAHHA 3x + 4y =12, i 1BOX TOYOK, AKi
oMYy He HaJe)XaTh.

918. 3HaligiTL KOOpAMHATU AKUX-HEOYIb ABOX TOUYOK, SIKi Haje-
’KaTh rpadiky piBHAHHA:

1) 2x +y=5; 2) 5x — 2y = 10.
919. Ilob6ynyiiTe rpadik piBHAHHS:

1) x —y=4; 2) x + 3y = 3;

3)2x +ty=-1; 4) 3x — 2y = 6;

5)—4x +y=0; 6) 0,5x +y=2.
920. ITobynyiiTe rpadik piBHAHHA:

1)x—y=3; 2) x + 2y = —4;

3)3x —y=0; 4) —x + 0,5y = 1.

(&

921. ;,w;u CkaamiTe ssKe-HeOyIb JIiHiliHe PIBHAHHA, rpadik AKOro
~ 7 mpoxoauTs uepes Touky M(—1, 4).

922. B oxHili cucTeMi KoopAuHAT moOyayiiTe rpadiku piBHAHB:
Dx+y=2; 2)—x—y=-2; 3) 2x + 2y = 4.
IITo mo:xkHA cKaszaTu PO rpadikm Mux piBHAHBL?

923. B oxuili cucteMi KoopamHAT oOyayiiTe rpad)iku piBHAHD:
Dx—-y=-2; 2)x—y=0; 3)x—y=2.
IITo mo:xkHA ckaszaTu IpPo rpadiku Mux piBHAHL?

924. Ilo6ynyiiTe rpadik piBHAHHS:

1) 5x — 6y = 4; 2) 8x + 16y = 24;

3) 1,5x = 6; 4) -0,3y = 0,6.
925. IlobynyiiTe rpadik piBHAHHA:

1)4x + Ty = 3; 2)12x — 4y = 8;

3) 8x = 24; 4)0,7y =-0,7.
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926. Ha npawmiii, axka € rpadgikom piBHAHHA 7x — Sy = 9, y34aTO
TOUKY, abciuca AKOl HOpiBHIOE 2. 3HAWIITHL OpAMHATY ITi€l
TOUYKMU.

927. Ha npawmiii, axka € rpadgikom piBHAHHA 4x + 9y = 1, y3daTo
TOUKY, OpAnHATA AKOl JopiBHIOE 1. S3HAWAITH abcCIuUCy Ii€l
TOUKMU.

928. He 0yayrouu rpagik piBuanaaa —0,5x + 3y = 9, 3HaAIITh KO-
OPAMHATHU TOYOK MOTr0 IIEPETUHY 3 OCIMU KOOPAUHAT.

929. He 0yanyroouu rpadik piBHAHHA 5x — 4y = 10, 3Ha#AITHL KOOD-
IWHATH TOYOK HOT0 MePeTUHY 3 OCAMU KOOPAMHAT.

930. I'padik piBHAHHA ax + 3y = 4 mpoxoauTh uepe3 ToukKy (1; 2).
3HaWIiTh 3BHAUEHHA KoeditlienTa a Ta modyayiTe rpadik pis-
HSIHHS.

931. I'padik piBHAHHA 5Xx — 2y = ¢ IPOXOAUTH Uyepe3d TOUKY (2; 4).
3HaWaiTh 3BHAUEHHS Koe(ilieHTa ¢ Ta mobyayiiTe rpad)ik pis-
HSIHHA.

InrepaxkTuBHE 3aBHTaHHA 26 _ _
I'padik giniiiHOrO PiBHAHHA i3 TBOMA 3MiHHUMHU ...._u

An

wa
932. IlobynytiTe rpadik piBHAHHA:
1) Bx + y)(2x — y) = 0; 2)(y+1)(x-y—-1)=0;
3)|x + 2y — 8| =0; 4) |x + y| = 2.

Brkasiska. 1) 3 piBHsanHA Mmaemo: 3x +y = 0 abo 2x —y = 0.
Tomy rpadik piBHAHHSA YTBOPIOIOTH AB1 NpaAMi, AKi € rpadi-
KaMu JiHiHUX piBHAHL 3x + y =0Ta 2x —y = 0.

933. IlobyxayiiTe rpadik piBHAHHA:
DEx-y(x+y-2)=0; 2)|x—yl=1.

934. 3uaiigiTe yci 3HaueHHA a i b, naa Akux rpadik piBHAHHA
ax + by = 4 npoxonuts yepesd Touku (0; 2) i (—2; 6).

935. 3uangiTe yci 3HaueHHA a i b, gaa axux rpadik piBHAHHS
ax + by = 6 npoxoauTs yepesd Touku (3; 0) i (4; —1).

936. Uu icHye 3HaueHHA a, IJS SAKOro rpadiku ABOX PiBHAHB
a’x+4y=51i(a+ 1)x —y =1 opoxoauuu 6 uepes Touxy (1; 1)?
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Bnpaeéu 0na noémopennsa &t a

937. PoakiagiTh Ha MHOMKHUKH:
1) 7x +ay + Ty + ax; 2) (x —2)? - 1.
938. 3uaiifiTh HaliMeHIIe 3HAaUeHHS GYHKIT y = x2 — 8x + 1.

939. Oxue umcio 6inbIrie 3a Apyre Ha 12, a ix cyma mopiBHIoe 44.
SHaAUAITE IIi yucIa.

940. ABTOMOOLTB ITOI0JIAB IILJIAX 3aBAOBKKN 157 KM 3a 2 rog. Jledary
YaCcTUHY IIJIAXY BiH ITpoixXas 3i MBuaKicTi0O 86 KM/T0OI, a peri-
Ty OUIAXY — 3i mBuakictio 76 KMm/ron. CKiIbKU KimomeTpiB
ITPOiXaB aBTOMOOiJIb, pyXatouuch 3i MBUAKiCTIO 86 KM/Tom?

Homzprcylime —————— @

941. UYn moxxkua 10 ga01yK, Macu AKX OOPiBHIOIOTE (5 1, 80 T,
86r,90r,95r,100r, 105,110, 115, 120 r, po3kiacTu
B 3 KYIIU TaK, 1100 Maca A0JYK KOXKHOI KN He IIePeBUIIy-
Baja 328 r?

CHUCTEMH IBOX JIHIMHUX PIBHAHD
I3 IBOMA SMIHHUMH

1. Cucremu riHiiilHMX piBHAHB i3 ABOMAa 3MIHHMMHM Ta iX
po3B’a3ku. Posraanemo 3agauy.
3amaua. Bina HOBoOyIOBU Ha IBOX ALISHKAX mocaguiau 36 me-
pPEB, 0 TOTO K Ha mepIiili — Ha 4 gepeBa OinbIlle, HidK Ha IPYTiii.
CkinbKU JepeB IOocaauJIn Ha KOMKHINA migauii?
Hexaii Ha mepiriit gigaHIli mocagmuain X AepeB, a Ha APyriid —
Yy ImepeB. 3a YMOBOIO 3ajadi, ychboro mocaauau 36 mepeB, TOMY
x + y = 36. Ha nepiriti ginanni nocagunu Ha 4 gepesa Oinblile,
Hi)X Ha APYTi#l, TOMY pPidHUIA X — Yy AOpPiBHIOE 4: x —y = 4.
Maewmo aBa JIiHi¥iHI PIiBHAHHSA i3 BOMAa 3MiHHUMH:
x +y = 36;
x—y=4.
I B mepmiomy, i B ApyroMmy piBHSAHHAX 3MiHHI ITO3HAYAIOTh Ti
caMi BeIMUYMHU — KiJBKOCTi AepeB Ha AinaHKax. Tomy moTpi6HO
3HAWTU TaKi 3HaUEHHA 3MIHHUX, AKi IIepeTBOPIOIOTh YV NPaBUJIb-
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HY YMCJIOBY PiBHICTH i mepie, i Apyre piBHAHHSA, TOOTO MOTPiOHO
3HAWTHU CIIiJIbHI PO3B’SIBKU ITUX PiBHAHD.

SKI10 MOTPiOHO 3HAWTHU BCi CHiJIbHI PO3B’A3KU KiJIBKOX PiB-
HAHBb, TO KaXyTh, 1110 IIOTPiOHO PO3B’A3aTU cucmemy pi6HAHb.

CucremMy piBHSHB 3aIlIMCYIOTh 34 JOIIOMOTOIO (PirypHOI AYKKH.
Tak, cucreMmy ABOX JIIHINHUX PiBHAHB i3 ABOMAa 3MiHHUMM, CKJa-
JeHy 3a YMOBOIO HAIIIOl 3aavi, 3aINCYIOTh:

x +y=36;
x—y=4.

CuinbHUM po3B’sIBKOM 000X PiBHSAHB ITi€i cucTeMu € mmapa 3Ha-
yeHb 3MiHHUX X = 20, y = 16, 60 piBHOCTI 20+ 16=36120-16=4
€ mpaBuJibHUMU. [110 Mapy unces Ha3MBAKOTh P038’ A3KOM CUCTEMU
PiBHAHB.

@ Osnauennsa. Po3é’a3kom cucreMu piBHAHSB i3 1BOMA 3MiHHUMU
—~/  Ha3WBAIOTh Mapy 3HAYEHb 3MIiHHUX, IS SKUX KOKHE PiBHAH-
HSI CHCTE€MH NePeTBOPIOETHCA B MPABUJIBHY YHCJIOBY PiBHICTB.

PosB’si3aTu cucTteMy piBHSAHBL O3HAUA€E 3HAUTHU BCi ii po3B’a3-
Ku abo JOBEeCTH, 110 PO3B’A3KiB HeMae.

2. Po3B’sA3yBaHHSA CHCTEM JiHIiHHUX PiBHAHB rpagiyHuM CIo-
cooom. Po3sB’sixemMo cucteMy piBHAHB

2x +y=-3;
-x + 3y =95.

ITo6ynyemo B omHiii cucrtemi KoopamHaT rpadiku o60xX piB-
HAHb cucteMu. Ha pucyuky 52 mpama AB — rpadik piBHAHHSA
2x + y = -3, anpama CD — rpagik piBHAHHA —x + 3y = 5. Ko-
opauHATH OyIOb-AKOlI TOUKM IPAMOi AB € PO3B’A3KOM II€PIIIOTO
PiBHAHHA CHCTEMH, a KOOPAMHATHU OYyAb-sIKOI TouKu mpamoi CD
€ PO3B’A3KOM JIPYroro piBHAHHS. Byab-siKa CIIiJIbHA TOYKA ITUX
MPAMUX MAa€ KOOPAUWHATHU, AKiI € PO3B’A3KOM AK IIEPIIOro, Tak i
IPYToro PiBHAHBb, TOOTO € P03B’sa3KoM cucrtemMu. OCKiIbKU mpaAMi
ABiCD nepetuHaloTbcsA B equHii Touri M(—2; 1), To cucrema piB-
HAHDb Ma€ eTUHUHA Po3B’aA30K x = —2; y = 1. Ileit po3B’sA30K MOKHA
3amrcyBaTUu ¥ y BUTJIAAL mapu uucea (—2; 1).
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53

5/ -4 -3 -2N10] |1 /2134

\E
\
Puc. 52

Ipumimrka. 11106 He mOMUINUTHCSA, BU3HAUaO4Yu 3a rpadika-
MU PiBHAHb KOOPAWHATU TOUKHU iX IEePETUHY, BAPTO IepeBipuTu,
Y1 CIpPaBi 3HaANAeHI KOOpAMHATU € Po3B’aA3KoM cucteMu. Ilepesi-
puMmo: AKmo x =-2;y=1,102-(-2)+1=-3i—(-2)+3-1=5 —
nmpaBuabHiI piBHOCTi. ITapa umcen (—2; 1) cupaBai € po3B’sa3KOM
CUCTeMU PiBHAHb.

Crocib po3B’s3yBaHHS CUCTEM PiBHAHBb, AKUUA MU IIONHO BU-
KOPUCTAJIU, Ha3UBAKOTh 2PAPILHUM.

II106 posB’saA3aT; cucTeMy PiBHAHB rpad)iyHUM CIIOCOO0M, ITIO-
TPiOHO:
1) mobGynyBaTtu rpad)iku piBHAHB CHMCTEMHU B OOHINA cucTeMi

KOOPAUHAT;
2) 3HAUTU KOOPAMHATHU BCiX CHiJIBHUX TOUOK IIMX rpadikiB —

OTpUMAaHi KOOPAWHATH ¥ OYAYTh MIYKAHUMU PO3B’I3KaAMMU.

Ax1Io B cucTeMi ABOX JIHIMHUX PiBHAHB 13 ABOMAa 3MiIHHUMU
rpadgikaMu piBHAHB € IPAMi, TO TaKa CUCTeMa MOKe MaTu:

€IUHNI PO3B’SI30K, AKIIO I[i IPAMi IIepeTuHAIOThC;

0e3Jriu po3B’sA8KiB, SAKIITO IPAMi 30iraroTbCs;

JKOJHOTO PO3B’A3KY, AKIIO IIPAMI mapaJjebHi.

IIpurknadu po3é’a3anHa énpaé

Bnpasa 1. PosB’asaTu rpad)iuHo cucTeMy PiBHSIHbD
5x — 2y = 11;
x — 3y =-3.
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. e Ilo6yayemo rpadikum 0Gox pis- | u /
| HAHB CHCTEeMH. 3 /
5x — 2y =11 x—3y=-3 2 p
x| 1] 3 x| o |-3]| 3 1l /
T e /
y|-3| 2 y, 1|0 t _— / >
. o | =3.1=21-110 3 x

/ I'padiky mepeTUHAIOTECA B €UHII | .
' Touni — rouri M(3; 2). | ‘/;:;/
Ilepesipka. fkmo x = 3; y = 2, TO —‘2 C\?:/
'5:3-2:-2=1113-3-2=-3 — npa- /
{ . . . 0 _91 o
| BUJIbH1 P1BHOCTI. \3 '~

Bigmosine. (3; 2). e

Bnpagra 2. CKinbKu po3B’A3KiB Mae cucTeMa PiBHAHbD:
j— = — ] + = °
1) {x 2y 1; . 2) {x y=3;

x—2y=-1 —-3x +6y=3
x| -1 1 x | -1 1
y 0 1 y 0 1

I'padixu piBHAHDL 300pakeHo Ha pucyHKyY 53. ITi rpadiku 36i- |
| TAlOTBCSI, TOMY CUCTEMA PiBHSIHB Mae 6e3J1iu po3B’3KiB. 5

!

ya yA
3 N
P o
2 WD <2 NEN
1 )(6\) Al Xé Oy
///:‘3)* 2N
4 > & >
-10} 12 3% -2/-1.0] 1R RANE:
-1 7
-2 —‘2

Puc. 53 Puc. 54
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2) ITo6ynyemo rpadikmy piBHSIHB CUCTEMU.

x+y=3 2x +2y=3
x| 0 3 x 0 1,5
y 3 0 y | 1,5 0

; I'padiku piBHAHB 300paskeHo HA pucyHKY 54. I1i rpadiku € ma- |
- paneasHuMu Dpamumu (6o LABO = ZCDO = 45°). Cucrema piB- |
| HAHBb PO3B’ABKiB HEe Mae. o >

1. HaBezniTh npukJjam cucTeMy JBOX PiBHAHD i3 ABOMA 3MiH-
HUMU.

2. IlTlo HasuBaIOTh PO3B’A3KOM CHUCTEMU PiBHAHB i3 ABOMA
3MiHHUMI?

& 3. IIlo o3Hauae PO3B’A3aTH CUCTEMY PiBHAHBL?

4. {1k po3B’A3yI0TH CUCTEMY PiBHSAHBb i3 ABOMAa 3MiHHUMU
rpagiuaumM cmocobom?

5. CKinbKH PO3B’A3KIB MOXKe MaTU CHUCTEMA ABOX PiBHAHD
i3 ;BOMAa 3MiHHUMU, IrpadikamMi PiBHAHD AKOI € IIpAMi?

WYero
x =2y =0; :
rmapa 4mceJr:
x+3y=>5
Dx=2;y=1; 2)x=0;y=0?
943. CkinbKu po3B’A3KiB Mae cucrema, rpadiku piBHAHL AKOI
300pakeHO Ha pUCYHKY 95?7 PucyHkry 956 (Ha HbOMY mpaMmi

942. Yu € po3B’A3KOM CHUCTEMHU piBHﬂHB{

rmapaJieyabHi)?
YA yA
31 31
2+ 9
1+ 11
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KD
944. fIka 3 HaBegeHUX IIap YUCEJ € PO3B’ABKOM CUCTeMU PiBHAHB
2x — 3y = 2;
—x +4y = —6:
1) (1; 0); 2) (4; 2); 3) (—=2; 2); 4) (-2; —-2)?
945. Yu € napa uuces (—1; 3) po3B’A3KOM CUCTEeMU PiBHAHD:
1 5x + 2y =1; 9 —-3x —y=0;
)—2x+y=5; )4x+2y=—2?
946. Po3B’sa:kiTh rpadiuno cucreMy piBHAHB:
x—y=2; -3x —y =—4;
1){2x—3y=2; 2){x-l-2y=8;
x + 2y =4; 3x —4y =—7;
3){2x+3y=7; 4){2x+3y=1.
947. Po3B’aKiTh rpad)iuHO cucTEMY PiBHAHD:
x—y=0; 2x +y=2; 4x —y = 8;
1){2x+5y=7; 2){x+2y=—5; 3)12x +y = 10.
K3
948. CkinbKu po3B’A3KiB Mae cucTeMa piBHAHB:
1 x +3y=4; 3x —y=2; 3 x — 2y =-3;
Nax+y=-5;  Dex-2y—-3;  Dax—4y—-6?
949. CkinbKku po3B’A3KiB Mae cucreMa PiBHAHbD:
x + 3y =-2; 3x — 2y =1; x — 2y =-2;
Nox+6y——4; Dox—6y=-2,  Dx+4ay-0?
950. 3HaligiTh AKi-HeOyIb ABa PO3B’SI3KHU CUCTEMU PiBHSIHb
2x — 3y =—2;
6x — 9y = —6.
951. [Ina axux 3HaUeHb a i b mapa uuces (2; —1) € po3B’A3KOM
. 5x —ay = 10;
cucTeMHU PiBHAHB
bx + 2y = 4?
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952. Ina akux 3HaueHb ¢ i d mapa umuces (1; 5) € po3B’A3KOM cuc-

. cx +ty="7;
T€éMHU P1BHAHDBb
3x —dy = 8?
953. CriazmiTh AKy-HeOyaAb CUCTEMY PiBHSHB, III0 MAa€ PO3B’ A30K:
Dx=-2;y=1; 2) (1; 4).
954. CxraamiTh AKy-HeOyIb CUCTEMY PiBHAHD, IO MAa€ PO3B’SA30K
(3; —1).

955.;’/,-'3_;;“ IMamo cucrTeMy PiBHSHB {x mY=2 OOr'pyHTyiiTEe TBEp-
\F:1s) x—y=c.

~ I)KEeHH:
1) akmio ¢ = 2, To cucremMa piBHAHBL Mae 0e3J1iu po3B’sI3KiB;
2) AKIIO ¢ # 2, TO cUCTEMAa PiBHAHDb PO3B’sA3KiB HE Mae€.

956. CriamiTs AKy-HEOyIb CUCTEMY PiBHAHBb, AKa MicTuia 6 piB-
HAHHA X — 3y = 1 i:
1) mana emuHUM PO3B’A30K;
2) maJjia 6e3Jriu po3B’sI3KiB.

957. CraazmiTe AKy-HeOyIb CUCTEMY PiBHAHB, AKa MicTuia 6 piB-

HAHHA 4x + y = —3 1 He MaJjia Po3B’A3KiB.
oy InTepaxkTuBHe 3aBHaHHA 27
Cucremu aBoOX JIHIMHUX PiBHAHD
& i3 1BOMA 3MIiHHUMH
Wwa
958. llna akux 3HaUeHb a i b mapa uwuces (3; —4) € po3B’sABKOM
. —2x + by = 2;
CHCTEMU PiBHSIHD
bx +ay =—-8?
. 2x —y=>b—4;
959. IIna sKux 3HaYeHb b cucTeMa PiBHAHD {2 y 9 > Mae
x—y=

0esJriu po3B’aA3KiB?
. 5x — 15y = 10;
960. [l AKX 3HAYEHDb ¢ CUCTEMA PiBHAHD { 3 y ’
x — 3y =c:

1) He mae po3B’sABKiB; 2) mae 6e3Jiu po3B’A3KiB?
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961. Po3B’sa:KiTh piBHAHHS:
2y + 3
1)2x-6=2(1 — x); 2)T—y=y—3.

962. I3 piBHAHHA 2x — 3y = —9 BupasiTh:
1) sminHy X uepes 3MiHHY y; 2) 3MiHHY Yy Uyepe3 3MiHHY X.

963. IoBeniTh, 110 i Oyab-IKOTO HATYPAJIHLHOI'O 3HAUEHHS 11 3HAa-
yeHHA Bupasy (n + 2)2 — (n — 2)? ginurbcs Ha 8.

964. Tpu camocKuaM BUBE3JIU 3 Kap’epy pyay. Ilepuit camockuy
BuBi3 30 % yciei pyau, apyruit — uHa 12 T 6iabImne, HixK mep-
i, a Tperiii — 148 T. CKiJIbKYM BCHOTO TOHH PYAY BUBE3JIN
camMmocKugu?

Howupnylime —— &

965. VY TypuctuuHiii ¢pipmi npaiiroe 28 ocid, KOKHaA 3 IKUX BOJIO-
Ilie aHTJIiMICbKOIO a00 (ppaHI[y3bKO0I0 MOBOIO. BizoMmo, 1110 aHT-
JifiICbKOI0 MOBOIO BOJIOAiIOTE 20 0ocib, a ¢ppaHIy3pKoo — 15.
CkinbKM 0cib BOJIOAIIOTE i aHTIIMICBKOIO, i GPaAHITY3bKOI0 MO-
BaMu?

Ifixaeo 3namu L,

Y kHusi «I'eomerpisi», Bumauit 1637 pory, Bimomuii ¢pan-
y3bKuii mateMaTuk Pene [lekapT 3ampomoHyBaB HOBUUM METO/I
MaTeMaTUYHUX MOCIiIKeHb — Memod KoopouHam.

CyThb IILOTO METOAYy IIOJISITAE B TOMY,
IT0 KOJXKHIN TreoMeTpuUHiN (Qirypi Ha Ko-
OPAMHATHIN IJIOINIWHI CTaBJATL VY BiAmo-
BifHICTh pIBHAHHA UM HEPiBHICTb, dAKi
3aJI0BOJILHAIOTH KOOPAMHATHU KOXKHOI
TOuKM (irypu, i Tinmbku BoHU. Tak, KO-
HilI OpAMil MOMHa IIOCTaBUTH Y Bif-
MOBiHICTh PIBHAHHA Ili€l IIPAMOI BUIY Pene JlekapT
ax + by = c. Ko, HATIpUKJIaL, IIOTPiOHO (1596—1650),
IIOBECTH, IO AesAKi ABi mpsami € mapaiennb- Gpanmyssruii gizocod
HUMH, TO JOCUTh 3alMCATU PiBHAHHS 000X i matemaruk. Pospo-
NIpPAMUX i JOBECTH, MO CHCTeMA WX pip- OMB METOl KOOPMHAT,

, CTBOPHUB OCHOBH aHAJIi-
HAHBL He Ma€ PO3B’A3KY. ..
THYHOI reoMeTpii
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fK 6aumMo, reoMeTpUYHA 3a/iaUa 3aBAAKN METOLY KOOPAMHAT
3BOAUTHCA A0 ayreOpaiunoi 3amaui. Take HoBOBBeneHH:A llekapra
JIaJI0 TOYaTOK HOBifl MaTeMaTUUYHIN AUCHUILIIHI, AKY 3apal3 Hasu-
BaIOTh aHAJITUYHOIO I'eOMETPIEIO.

Pene JlekapT 3poOUB HU3KY BiIKPUTTIiB, AKi CTAIX TOBOPOTHUMH
yHKTaMU B yciii MaTeMaTuili. BiH yBiB MOHATTA 3MiHHOI BEJIMUNHUI
Ta PYyHKIIil, IPAMOKYTHOI CHCTEeMM KOOPAMHAT, IKY Ha MOro YecTh
Ha3WBAaIOTh ITle MPAMOKYTHOIO IEKapPTOBOIO CUCTEMOIO KOOPAUHAT.

PO3B’I3YBAHHS CUCTEM JITHIMHUX PIBHAHDb
CIIOCOBOM IIIICTAHOBEH

Kpim rpagiunoro, icHyoTh iHIIIi cr1ocoO0u pPO3B’sI3yBaHHSA CHUC-
TeM JIiHIMHUX PiBHAHBb. PO3rIgsHEeMO OAMH i3 TaKUX CIIOCO0iB.
Hexaii moTpiOHO PO3B’sA3aTH CUCTEMY PiBHSIHD

2x +y=3;
3x — 2y = 8. (1)
3 mepIIoro PiBHAHHSA CUCTEMU BUPa3uMO 3MiHHY [ uepes 3MiH-
HY X:
y=3-2x.

IlincraBuMo B Apyre pPiBHAHHA CHCTEMU 3aMicTh [ BUpas3
3 — 2x. Onep:KNMO CHUCTEMY
y=3-2x;
{Sx ~ 2(3 - 2x) = 8. (2)
Cucremu (1) i (2) maroTh Taki cami po3B’sI3Ku (HOBEOEeHHS Yy
pyoputii «/lasa Tux, XTo Xoue 3HATH OijabIne»). Ilpyre piBHAHHA
cucremu (2) Mae JuIlie ogHy 3MiHHY X. Po3B’s:KeMo 11e piBHAHHS:
3x—6+4x=8; Tx=14; x=2.
V¥ nepite piBHAHHA cucTeMu (2) IiicTABUMO 3aMiCTh X YHCJIO 2
1 3HalileMO BiiTIOBifHEe 3HAUEHHA V.
y=3-2-2=-1.
ITapa umncen (2; —1) — po3B’s30K cuctemu (2), a TaKOXK i cuc-
Temu (1).
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Cmoci®, BUKOpPHCTAaHUN IJs PO3B’sA3aHHSA CHCTEeMH PiBHAHDb
(1), Ha3UBaOTh cNOCo6OM Ni0CMAHOBKU.

II106 posB’sA3aTu cUCTEMY ABOX JIIHIHHUX PiBHAHB CIIOCOOOM
miJcTaHOBKM, IOTPiOHO:

1) BupasuTu 3 SKOro-HeOyab PiBHAHHA CUCTEMU OJHY 3MiHHY
yepes APYTY;

2) migcTaBUTU B APYyre PiBHAHHA CUCTEMH 3aMiCTh I[i€el 3MiH-
HOI oJlep:;KaHUY BUpAaa;

3) pos3B’sI3aTH; ofep:KaHe PiBHAHHA 3 OOHI€I0 3MiHHOIO;

4) 3HaliTV BiAIOBigHE 3HAUEHHS iHIITOI 3MiHHOI;

5) sammcaTu po3B’A30K CUCTEMU PiBHAHD.

ﬂﬂﬂ mux, xmo xo4de aHamu OINDULE e— c
e

HoBememo, 110 cucteMu piBHAHBL (1) i (2) maroTh Taki cami
PO3B’A3KMU.

Hexait mapa umnces (a; b) — noBinbHUI po3B’ 30K cucteMmu (1).
Toxi mpaBUJIbHUMU € YUCIOBi piBHOCTI 2a + b = 3 i 3a — 2b = 8,
a oT:Ke, i piBHicTh b = 3 — 2a. 3amimumMo B piBHOCTI 3a — 2b = 8
ypcyao b BupasoMm 3 — 2a, OAEpP:KMMO IIPaBUJILHY PiBHiCTL 3a —
— 2(3 — 2a) = 8. OckinbKu piBHOCTI b =3 — 2a i 3a — 2(3 — 2a) = 8
€ IpaBUJILHUMU, TO ITapa uuces (a; b) € po3s’askom cucremu (2).
Mu nokasajiu, 110 JOBiTBHUNA PO3B’s30K cuctemu (1) € po3B’sa3-
KoM cuctemu (2).

Hasnakm, Hexaii mapa uuces (¢; d) — IOBiIbHUNA PO3B’A30K
cuctemu (2). Toxi npaBubHUMUY € YMCJIOBL piBHOCTI d = 3 — 2¢ i
3c — 2(3 — 2¢) = 8. 3aminumo B piBHOCTI 3¢ — 2(3 — 2¢) = 8 Bupas
3 — 2c¢ umcaom d, omep:KMMO HpPaBUJIbHY PiBHicTh 3¢ — 2d = 8.
3 piBHOCTi d = 3 — 2¢ BunauBae, 1o 2¢ + d = 3. OcKiJIbKu piBHOCTI
2c +d=3813c— 2d = 8 € mpaBUILHUMU, TO Hapa uuce (c; d) €
po3B’sa3kom cuctemu (1). Mu mokasaju, 110 JOBiIBHUN PO3B’A30K
cucteMmu (2) € po3B’a3Kkom cuctemu (1).

Or:xe, cuctemu (1) i (2) maroTh Taki cami po3B’sIBKU.

Cucmemu piBHAHb, AKI MAOMb MAKL CAMi P038’A3KU, HA3UBA-

romb pigHocuavHumu. OT:Ke, pO3B’A3yI0UU cUCTEeMY PiBHAHB (1),
MM 3aMiHUJIH il PiBHOCHUJIBHOIO cucTeMOIo (2).



§ 6. Cucmemu niHillHUX DIBHAHb

IIpuknadu po3é’a3anHns énpaé

4x — dy =T;
3x +4y =—-18.

e Bupasumo 3 mepIioro piBHAHHA 3MiHHY [ 4Yepe3 3MiHHY X:
—dy=—4x+7;, dy=4x-7, =4x5—7.

> IlincTaBUMO B Apyre piBHAHHA CHUCTEMH 3aMiCTh [y BUpas

4x— 7 >

.5

Bnpasa 1. PosB’sasaTu cucremy piBHHH]’:{

i po3B’AKeMO oJep:KaHe PiBHIHHA:

3x+4-2E2T _18;

15x + 4(4x — 7) = —90;
15x + 16x — 28 = -90;
3lx =-62;
x=-2.
3HalileMo BiIOBiHe 3HaUEeHHA 3MiHHO] J:

gt -7 o

Bigmosigb. (—2; —3). e

. 3
Brnpaga 2. J[514 AKUX 3HaUYeHb @ CUCTEMA DiBHAHb {
x

He Mae po3B’A3KiB?

e Bupasuwmo 3 gpyroro piBHAHHA 3MiHHY X Uepe3 3MiHHY V:
x=2y+ 3. >

< IlizrcTaBuMO B mepiiie pPiBHAHHSA CHCTEMM 3aMiCThb X Bnpa3§
2y + 8, omepKUMO PiBHAHHA <
< 32y + 3) —ay = 2.

Hani maTumMeMo:

6y +9—ay=2; 6y—ay=2-29; (6—a)yy=-"1.

\ OcraHHE DiBHAHHA HE Ma€ KOPEHIB Jullle y BUNAAKY, ROJII/I%
' KoedinieHT npu y popisHioe Hymi0: 6 —a = 0; a = 6. [{nsa nporo |
| BHAUEHH g CHCTeMa PiBHAHBL He Ma€ PO3B’A3KIiB. §
| BigmoBiges. a = 6. e
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Bnpagra 3. I'padixkom yiHiiHOI QYHKIIII € IpsaMa, 1110 IIPOXOAUTH
yepes Touku A(—1; 2) i B(2; 5). 3agaTu 1110 (pyHKILiIO
JopmMyJIo0.

/ e Hexali mykany JiHIWHY (QYyHKIIiI0 3a7al0Thb (POPMYJIOIO
y=kx + b, ne ki b — noxku o HeBigomi umcia. OCKinbKM r'pa-
%(I)i}c byHKIII npoxoauTs uepes Touku A(—1; 2) i B(2; 5), To ma-
I0OTh BUKOHYBaTUCSA AB1 PiBHOCTI §
< 2=k (-1)+bid=k-2+0b,

3BIIKU
> —E+b=21i2+b=>5.
Po3B’s3aBmiu cucteMy piBHSIHb ~k+b=2; sHamgemo: k=1
2k +b=05, ’ >

b = 3. OT:xe, pyHKIIiIIO 3aa10Th (QOPMYJIOIO Yy = X + 3. @

1. K po3B’ABYIOTH CUCTEMY ABOX JIIHIMHUX PiBHAHB i3 BO-
E Ma 3MiHHUMH CIIOCOOOM HiJCTAHOBKM?

WYero

966. Cucremy piBHAHB IIOTPiOHO PO3B’A3aTU CIIOCOOOM MHi/ICTAHOB-
K. Y mpaBuJIbHO BUKOHAHO IIepexXiJa Bif ImepIoi cucTeMu
IO IPyTOol y BUIIagKax:

1){x—l-y=3; {x=3—y;

3x —4y=2; |33 -y)—4y =2;
2)x+y=3; y=3-—x;
3x —4y=2; |3x —4(3 —x)=2?
KD
967. Po3B’a:KiTh cucTEMY PiBHAHD:
=y; =2x+1; x — 2y = 3;
1){*=Y 2){Y ; 3 y=9
){3x—y=6; ){x+y=1; ){x=4y+5.
968. Po3B’s1:KiTh cucTeMy PiBHAHB CIIOCOOOM IIiJCTAHOBKM:
+y=4; u—3v=1; 2x — 3y = 3;
1% YT 2 3 vy
){4x—y=1; ){2u+v=9; ){x—y=2;

7s + 2t = 3; 3x + 9y =4; 3x=y+7T;
4 5 6
){5s—t=7; ){x+3y=1; {4y=3x—1.
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969. Po3B’a:kiTh cCTEMY PiBHSIHB CIIOCOOOM ITiJJCTAHOBKM:
1){x=2y+3; 2){2x +y=11; 3){2a —5b=0;

x—y=295; y=4x—-17; a—Tb=0;
- 2y = 3; 2u + Tv = 2; 3x —y = 2;
R A 6 v
){2x+y=1; ){u+30=1; ){2x+3y=5.
K«
970. SuaiiniTe 3HAUEHHA X, AKIIO (X,; Y,) — PO3B’SA30K CUCTEMU
PiBHAHB:
=2x —1; x+y=2;
1) {¥Y ’ 2 O
){3x+2y=12; ){Zx—3y=—1.
971. 3uaiifiTe 3HAYEHHA Y, AKIIO (X5 Y,) — PO3B’AZ0K CUCTEMMU
PiBHAHB X =Yy =5;
2x + 3y =0.
972. Po3B’AXKiTh cuCTEMY PiBHSAHB:
1) 5x — 6y =1; 2) 3x + 4y = —5;
3x +4y =12; ox — 3y = 11;
3) 2x — 5y =9; 1) 4x — Sy = 3;
5x + 2y = 8; 0,7x + 0,2y = 1,6.

973. Po3B’aAxKiTh cucTeMYy PiBHSHbB:
1) 3x— 2y = 2; 9 5x +4y =1; 3 0,3x— 0,1y = 0,6;
4x — 6y = 1; 4x -3y = T; —2x + 8y =09.
974. 3HalAiTh KOOPAWMHATA TOUKM IepeTuHY rpadikiB piBHAHB,
He BUKOHYIOUN TO0YI0B:
Dx-y=4 1% x+2y=-2;2)5x—-2y=10 i 3x — 4y =-8.
975. 3HalAITP KOOPAWHATU TOUKHU IE€PeTUHY rpadikiB piBHAHB
“x+4y=9 i 2x + 5y = -9, He BUKOHYyIOUHU IT0OYIOB.
976. Po3B’AKiTh cucTEMY PiBHSIHbB:
1) o(x —2)+2y=x-2; 2) 3(x —2y) — 5(x —y) = 3;
4y +3)—d=x —4; 2(x—2y) - 3(x—y)=1;

0,2(y — 5) + 1,9 = —0,3x;

3){2(x+4)—1=—3(y+3); 4){%(x+2)—y+3;
4x —y = 6.
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977. Po3B’AKiTh cucTeMy PiBHSIHb:

1) T(x —2)+ 3x =3y — 6; 2) 20x+y)—-3(x—y)=1;
6 —x=4(y —3); 4(x +y) —d(x —y)=3;

1
2(x +y)+1=4x - 3; “(x+y)=2;
3) 414
0,3(x —y) = 0,2x; 2x — 3y = 1.
o InTepakTuBHE 3aBIaHHI 28

Po3p’a3yBaHHA cucTeM JIiHIMHUX PIBHAHD
CII0CO0OM MiTCTaHOBKHU

a

(&)

978. HoBexiTsw, mio rpadgikamu piBHAHL 4x — 2y =95 i 2x —y=3¢€
rnapaJieJbHi mpsami.
979. Po3B’s:kiTh cucTeMy PiBHAHbD:
3x — 2y_1=x— 4y

N nl 3 "9
2x — 3y =—1; x—2y _ 2x+1
4 6
x;y_x;y=m
980. Po3B’sa:KiTh cucTeMy PiBHAHDb x-2 x+y
6 9 -

981. I'padikom Jimifinoi GyHKIIII € mpAMa, III0 IPOXOAUTH Yepe3
Touku M(—2; 6)i N(3; 1).
1) 3agatite 110 (pyHKITiI0 (hopMYyI0IO.
2) UYu npoxoauthb rpadik pyaKIil uepes Tourky K(—1; 5)?
982. I'padikom miHiIMHOI (PYHKIIII € IpsAMa, 110 IIPOXOAUTH Uepes
Touku A(—1; —1) i B(2; 5). 3agaiiTe 1110 (PYHKI[iI0 (DOPMYJIOIO
Ta 3HAUAITH il 3HaUueHHd, AKX x = 0.
x + by =8;

2x+3y =16 "¢

983. [Ins sxuxX 3HaueHb b cucreMa PiBHAHD {

0e3siu po3B’A3KiB?

. 4x —y=9;
984. IIna AKuX 3HAUEHb a4 CUCTeMa PiBHAHD y > He Mae
, ) ax + 2y =4
PO3B’A3KiB?
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985. Hosexits, 1110 3uaueHus supasdy 4(a — 2)? — (2a — 3)? + 4a He
3aJIeKaTh BiJ 3HAUEHD .
986. 3uaiiniTe sHaueHHsA Bupasy (a + b)?, aximoa —b =4 it ab = —4.

987. Uu mosxkua 100 KHMKOK po3TaIllyBaTH Ha TPHOX MOJINIIAX TaK,
100 Ha Apyrid mosmiri 0ysao Ha 20 KHMMKOK OinbIle, Hidk Ha
MEepIIii, i Ha 7 KHUKOK MEHIIIe, Hi’K Ha TPeTiii?

988. Bing npucrani A no nmpucrani B Tennoxin miuB Ha 30 XB moBIIe,
Hi»k Bix B mo A. 3HaiiaiTh BiACTaHb MiK IPUCTAHAMU, AKIIO
IMIBUJIKICTh TEILIOX0Aa B CTOAUYIN BOAi mOpiBHIOE 32,5 KM/T0/I,
a IIBUAKICTE Teuii piuku — 2,5 KM/TO/I.

II o Ml prcylime ——— &

989. V Kopobi11i 25 KYyJIbOK, KOJKHA 3 AKMX Ma€ MeBHUM KoJip. Bi-
JIOMO, IIT0 cepen OyAb-IKNX I’ ATH KYJbOK 3HAUAYTHLCA X0Ua

0 2 KyJbKY OJHOTO KOJbOPY. JloBemiTh, 110 B KOPOOILi 3HATI-
IyThCsA 7 KYJIBOK OJHOTO KOJIbOPY.

PO3B’SI3YBAHHS CUCTEM JITHITHUX PIBHSIHb
CIIOCOBOM JIOTABAHHSA

PosrissHeMo aBi mpaBUJIbHI piBHOCTI:

7T+5=12;
4+ 6=10.
IlounenHo momamo I1i PiBHOCTI: JIIBY YaCTHUHY JI0 JIIBOI ¥ IIpaBy

JIO TIPaBOi:
(7T+5)+@+6)=12 + 10.
3HOBY ojiep:KaJjiu IIpaBUJIbHY piBHicTh. Ila BiacTuBicTh mpa-
BUJbHUX YMCJIOBUX PiBHOCTEH JIEXKUTHL B OCHOBi cmoco0y po3B’s-
3yBaHHS CUCTEM PiBHAHb, SKUU HA3UBAIOTH CNOCO00M 000ABAHHA.
Posraauemo npukJan.
Hexaii moTpiOHO pPO3B’sA3aTH CUCTEMY PiBHSIHD

{3x+2y=21; )
ox — 2y =19.

¥ nii cucreMi Koe(ilieHTH IPU 3MIHHIN J € IPOTUJIEKHUMU
ypcygamu. Tomy, IIOUJIeHHO HOAABIIN PiBHAHHA cucTeMu (JIiBy ua-
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CTHHY [0 JIiBOI 1 MpaBy A0 IIPaBoi), OJIEP:KUMO PiBHAHHSA 3 OJHI€I0
3MiHHOIO X:
(Bx + 2y) + (bx — 2y) =21 + 19;
8x =40,

3BimIKMU x = 5.

IligcTaBuBIINM 3HAaYeHHSA X =5 B OJHE 3 PiBHAHb CHCTEMU,
MOJKHA 3HAWTHU 3HaUeHHA . BUKOPUCTOBYIOUM, HAIIPUKJIAL, APyTe
PiBHAHHSA, MATUMEMO:

5:5—-2y=19; 26-2y=19; -2y=-6; y=3.
ITapa uucesn (5; 3) — posB’sa3ok cucremu (1). (ITro camy mapy

yrceJ MU oJepsKanaum 0, AKOM po3B’A3yBaU CHCTEMY CIIOCOOOM
ITiICTAHOBKMU. )

SKII0 B PIBHAHHAX JIeAKOI cucTeMu Koe(ilieHTy mpu ogHi 31
3MiHHUX € IPOTUJIE;KHUMU YKCJIAMH, TO TaKy CHUCTEMY 3a3BHUAl
PO3B’A3YIOTH CIIOCOOOM JOJaBaHHSA — IIOYJIEHHO JONAI0Th PiBHAH-
HA CUCTEMU I OJIEPKYIOTh PIBHAHHA 3 OJAHI€I0 3MiHHOIO.

Crocib momaBaHHSA MOXKHA BUKOPHCTOBYBATHU U IJIA PO3B’A3Y-
BaHHA CUCTEM JIHINHUX PiBHAHB, ¥ AKUX KOoe()iIlieHTH IIPU KOXK-
Hill 3MiHHi He € IPOTUJIEKHUMU unucjaaMu. [[ad 11boro criouaTky
MMOTPiOHO «IiATOTYBATU» PiBHAHHS CUCTEMU IO JOJAaBaHHA.

PosB’sa:xemo, HaIpPUKJIAL, CUCTEMY PiBHAHB

{Sx + 4y = 12; @)
2x — 3y = —26.

¥V 11i#1 cucTeMmi KoedimieHTH Ipy 3MiHHIN X i Koe(ilieHTU ITpu
3MiHHIN y He € mpoTmaekHUMHU yncjaamMu. OgHAK, TOMHOMKUBIIU
0o0MaIBI YacTWHU MEpINOro PiBHAHHS Ha 2, a APyroro — Ha —3,
OJIEPKUMO CUCTEMY

6x + 8y = 24;
—6x + 9y = 78,
y AKil Koe(ilieHT npu 3MIiHHIN X — mpoTuiae:kHi umcaa. Ilo-

YJIEHHO JOaBIIIU PiBHAHHA OCTAHHBOI CICTEMM, MAaTUMEMO:
17y =102; y=6.
IlircraBuBINIM 3HAUEHHA y = 6 y IIeplme piBHAHHA cucTteMu (2),
3HAXOINMO:
3x+4-6=12; 3x+24=12; 3x=-12; x=-4.
Or:xe, PO3B’A3KOM cuUcCTeMU PiBHAHD (2) € mapa uuces (—4; 6).
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Tpu mepimni KPoKU po3B’sA3YBaHHA CUCTEMU PiBHAHD (2) MOXK-
Ha 3aIrcaTy Tak:

{3x + 4y =12;

17y = 102.
2x — 3y = —26; y=10

- 2 6x + 8y = 24; +
- (—3) —6x + 9y = 78;

1106 po3B’A3aTu cucTeMy JiHIHHUX PiBHAHBb CIIOCOOOM H07a-
BaHHSA, TOTPiOHO:

1) momHOXUTH, 3a HEOOXimHOCTI, OOMIBI YaCTMHU PiBHAHBb
CHUCTEMU Ha TaKi umcJia, 1506 B 000X piBHAHHAX KoedilieHTy npu
ONIHiM 31 3BMiHHUX CTaJIX IPOTUJICXKHUMU YNCJIaAMU;

2) IIOYJIeHHO IoJaTH PiBHAHHS,

3) po3B’A3aTH ofiep:KaHe PiBHAHHA 3 OJHi€0 3MiHHOIO;

4) 3HaiTH BiAIOBigHE 3HAYEHHS iHITOI 3MiHHOI;

5) sammcaTu pPo3B’sI30K CUCTEMU PiBHSIHbD.

IIpurknadu po3é’a3anHHnsa énpaé

Bnpasa 1. Posp’asaTu cmoco00OM HoJaBaHHS CHCTEMY PiBHAHD

3x + 5y =29;
6x + Ty =09.

. 3x + 8y =9; | (-2) —6x — 10y = —18;
6x + Ty =9; 6x + Ty =9;

-3y=-9; y=3. §
: IligcTaBuMO B miepitie piBHAHHA CUCTEMH 3aMiCTh Y UMCJIO 3
| PO3B’S12KeMO OfiePoKaHe PIBHIHHSA: 2
\ 3x+5-3=9; 3x+15=9; 3x=-6; x=-2.
Bigmosige. (—2; 3). e

L 1. dK po3B’aA3YIOTH CUCTEMY ABOX JIIHIHUX PiBHAHB i3 TBO-
‘& Ma 3MiHHUMHJ CIIOCOOOM HOMaBaHHA?

WYero

990. fAxe omep:KMUMO PiBHAHHSA, AKIIO IIOUJIEHHO JOJaMO PiBHAH-
HsI CUICTEMMU:

1) x + 2y = 2; 2) 3x —y=1; 3 —2x + 3y = 2;
—x + 4y = 4; -x+y="7; 2x — by =-17
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991. Cucremy piBHAHb HOTPiOHO PO3B’sA3aTU CIIOCOOOM HOIaBaH-
HA. [loACHITH MepeTBOPEHHA IPU IEepexoi BijJ mepIoi cuc-
TeMHU PIBHAHB 0 APYTol Ta AOIiJbHICTE TAKUX II€PETBOPEHbD:

1)x+2y=4; 2x + 4y = 8;
3x —4y=2; |3x—4y =2;

0 {x + 2y = 4; {—3x — 6y =-12;

3x —4y = 2; 3x —4y = 2;
3) 3x — 2y =4; 9x — 6y = 12;
4x — 3y =95; |—8x + 6y = —10.
KD
992. Po3B’sa:KkiTh cucTeMY PiBHAHbD:
-y=1; x — 2y =3; 2x+ 5y = 3;
DR 2 yToo g vy
){x+y=7; ){—x+4y=1; ) 3x— 5y = —8.
993. Po3B’sa:KiTh cucTeMy PiBHSHbB:
+y=4; S5x +y=-3;
152 SR A y=
){Zx—y=5; ){—5x+3y=11.
994. Po3B’aAKiTh cuCTEMY PiBHAHD:
1)x+5y=6; 2) 5m + 2n = 8; 3) 2x—y=-2;
x + 3y = 2; 3m + 2n =4; 3x+ 2y = 4;
-2y =-1; 5x — 4y = 6; 2x— 3y =10;
4){ ~* 5 6
){Sx—5y=2; ){3x+2y=8; ){6x+5y=2,
7 3x — 5y = 2; 8 5x + 2y = 6; 9) —4x+ 5y =-9;
2x + 3y = —5; 3x + Ty = -8; 5x+ 3y = 2
995. Po3B’AXKiTh cucTEMY PiBHAHD:
5x +y = 4; 2x + 3y =1; 2x— 3y = 8;
1 2 3
){2x+y=1; ){2x+y=1; ){5x+6y=—7,

4){5x—4y=6; 5){5x+3y=2; 6)

—2x + 5y =1; 3x + oy = —2;
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Po3B’sa3yBaHHA cuCTEM JiHIMHUX PiBHAHD
CIIOCOOOM JOTaBaHHSI

a

996. 3HaiigiTh 3HAYEHHS Pi3HUITL Xy~ Yy ARIIO (X5 Y,) — PO3B’ -
4x — 3y = 10;

2x + Ty =-12.

997. SHaiiTh 3HAYEHHA CYMU X, + Y, AKIIO (X,; Y,) — PO3B’A30K
3x — 2y =11;

5x + 4y =11.

998. Po3B’sa:kiTh cucTEMY PiBHSIHbB:
1 {10x + Ty =-2; 2) {0,1x + 3y = 5;

30K CHCTEeMHU PiBHAHDb {

CHUCTeMU PiBHSIHB {

15x + 5y = 8; 0,3x — Ty =-1;

r§x+ly=_l-
)| 1.2x + 0,5y = 3; YL 3’
—0,4x + 1,5y = 5; ot 2

999. Po3B’saxKiTh cucTeMy PiBHSIHbD:

= _|_ il — .
)[0.8% +0.3y =5 2. g*T3¥ b
2x — 0,6y =-1;

9x + 3y = 15;

1000. Ckinpku po3B’aA3KiB Mae cucremMa piBHAHD
P P {12x + 4y — 257

1001. CkinbKu po3B’A3KiB Mae cucTeMa PiBHSIHbD
{—Zx + Ty = —6;
4x — 14y =127
1002. Po3B’AxiTh cucTeMy PiBHAHD:
1){9(x ~2)=5(y — 3)—1; 2){5(3(: +2y)-1=6y + 1;
“(y+2) =9(x +2)—5; 2(x +5y) —1=9y;

3) x(x — 4) + 3y =x%2—4; 1) (x - 3)(y + 2)=xy — 3;
6x +y>=(y+3)% (y +2)* =y*—2x.



Pose’a3ysanns cucmem JiHIUHUX PIBHAHb cnOCOO0M 000A6AHHA

1003. Po3B’saxiTh cucTeMy PiBHAHD:

1) 5(2x — 3y) = 4x; 2) (x+3)y — 3)=xy + x;
6x —4y=42x — 1) - 5; (x +2)2 — x2 = 2y.

(&)

1004. HoBenits, m1o rpadiku piBHAHL X + 2y = -9, x — 2y =111
36x + Ty = 1 mpoxoaATh Uepes Ty camMy TOUKY.

1005. HoBenits, 1o rpadik piBHauHA —12x + 17y = 5 He Ipoxo-
IUTH Uepe3 TOUKY IepeTuHy rpadikiB piBHAHb 3x — 5y =—11

-3x +y=>5.
1006. Po3B’a:xiTh cucTeMy PiBHSHD:
x—y x+1 ) )
1){ e 2){(x—1)—(x—2)=2y;
T(x —y)=5(x +y) — 4; (y +2)" - (y +1) = 3x.

1007. PosB’saAxiTh cucTeMy piBHAHB
(2x + 3)*— 4(x* — y)=-3;
{5(x +3)—2(x —y+6)=3.
1008. 3naigiTe 3HaUeHHA a i b, nnA axux rpadik piBHAHHS
ax + by = 7 npoxonuts uepes Touku M(1; 3) i N(—2; 1).
1009. Yu icHye B3HaYeHHSa a, OJs SKOIO CHUCTeMa pPiBHAHD

ax — 3y = 5; .
{ y > He Ma€ pPo3B’A3KiB?

4x — 6y =10
1010. 3uaigiTe B3HaueHHA b, oA SAKOT0 CcHCTeMa PiBHAHDb
{5x —by=3; He Ma€ Po3B’A3KiB.
ox +4y =1
Bnpaeu 0na noémopenns 08 a

1011. CkiaazmiTh piBHAHHS 13 IBOMAa 3MiHHUMH 3a HaBEJAEHOIO YMO-

BOIO:

1) Cyma uuces x Ta y yaBiui 6iyibIna 3a iX pisHUILIO.

2) Ilepmuit aBTOoMaT 3a 1 XB BUTOTOBJIAE X ILJIAaCTUKOBUX
IUIAIIOK, APYIUi — Y TJIAINOK, a o0uaBa 3a 15 XB pa-
30M — 450 mIAaIIoK.

1012. MoBexniTs, 110 3HaueHHA Bupasy 334 + 992 — 330 — 990 nimuTh-

cs Ha 80.
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1013. Ha ngBox minmsHKax pocte 128 nmepeB. KinbkicTs mepeB Ha
Mepurii AJIAHI BiTHOCUTHCA A0 KiJIBKOCTI JlepeB Ha APYyTii
aK 9 : 7. CKiJIbKU JepeB pocTe Ha MePIHiil JiaaHIi?

1014. 3a pix 1 m? auctsa 60y3Ky Buginasae 1,1 kr KucHio, a 1 m? ju-

cTdA nydoa — B 1% pasa menirne. CKiJIbKU KijlorpaMiB KHCHIO

BUALIAE 3a pik 1 m2 nmucra ngy6a?
Howupnylime ——— e &

1015. V¥ kpaini € 15 micT, KOXKHe 3 AKUX CIIOJIyUeHE JOPOTOI0 IIPH-
HavMmHi i3 7 immuMmu. IloBemiTs, Mo foporamMu KpaiHu MOYKHA
IIpoixaTu 3 0yAb-sIKOT0 MicTa 10 OyAb-sIKOT0 iHIITOTO MicTa.

PO3B’A3YBAHH{A 3ATAY
3A TOIIOMOT'OIO CUCTEM JIHIMHUX PIBHAHDb

Bu Bixe po3B’a3yBau 3aJaudi 3a JOIIOMOT'0I0 PiBHAHD 3 OLHi€I0
3MiHHOI0. P03B’s1:KeMo 3amauy, CKJIABIIN CUCTEMY PiBHAHD.

3amaua. IlIBuakicTh KaTepa B3a Teui€el0 PIiYKM MJOPiBHIOE
29 km/ron, a mpotu Teuii — 24 KM/roA. 3HAUTHU IIBUAKICTH KaTe-
pa B cCTOAUYiM BOAi Ta MIBUAKICTH Tedil piuku.

Posé’azanna. Hexaii mIBUAKICTE KaTepa B CTOAUYINA BOJL TOPiB-
HIOE X KM/TOJ, a MIBUAKICTh Teuil piuku — y KM/rox. IlIIBuakicTs
KaTepa 3a Teuieio piuku (29 KM/ronm) fOpiBHIOE CyMi OTO IITBUIKO-
CTi B CTOSAUil BOJAL Ta IMBUAKOCTI Teuii piuku, TOMy

x+y=29.

IIIBuaKicTs, KaTepa mpoTu Teuii piukm (24 KM/ToxI) DOPiBHIOE
PisHUI MIBUAKOCTI KaTepa B CTOSYill BOJi Ta IMBUIKOCTI Teuil piu-

KU, TOMY
x—y=24.
Maemo cucteMy piBHAHD
x +y=29;
x —y=24.

PosB’as3aBmiu cucremy, ogep:xumo: x = 26,5; y = 2,5.
Bigmosine. 26,5 km/rom; 2,5 Km/Ton. e
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PosB’sa3yioun 3agauy, Mu OJepKaJil CUCTeMYy PiBHSHB i 3aja-
Yy Ha PyX 3BeJH OO0 MaTeMaTHYHOI 3aJaui — pO3B’A3aTU CHUCTEe-
My piBHAHB. OTiKe, AK MaTeMaTHUUHi MOoJeJi peaJlbHUX IIPOIIECiB,
KpiM (pyHKIIi# i piBHAHB, MOXKYTH CIYTI'yBaTU 1 CUCTeMU PiBHAHbD.

3a3HaumMOoO, IO JIJIsI MOJEeJIOBAaHHSA 3amadi MosKHa 0yJsio 6 Bu-
KOPHUCTATH PiBHAHHS 3 OAHi€I0 3MiHHOIO. OgHAK IS CKJIaJaHHS
TAKOT0 PiBHSIHHS JOBEJIOCS O IIPOBECTU CKJIAMTHIINII MipKyBaHHSI.

I1106 po3B’s3aTu 3amavuy 3a JOIIOMOTOIO CCTEMU PiBHAHD, JIO-
TPUMYIOTLCA TAKUX KPOKiB:

1) mo3HaUaloTh AesIKi ABi HEBimOMi BeIMUMHN OyKBaMu’;

2) BUKOPHUCTOBYIOUM YMOBY 3aJladi, CKJIALAIOTh ABA PiBHAHHS
3 BUOpaHMMU HeBigoMuMu;

3) 3aIHCYIOTH CUCTEMY IIUX PiBHAHD i PO3B’A3YIOThH ii;

4) BigmoBimaroTh Ha IIOCTABJIEHI B 3aJaUi 3alTUTaHHS.

IIpurknadu po3é’a3anna énpaé

Bunpasa 1. Ha 3aBozii MiHepa/JbHY BOAY PO3JUJIU B MaJi Ta Be-
JUKiI naamyu. Y 4 Mmanaux i 3 BeJIMKUX ILIANIKAX €
pasoM 8 J1 MiHepaJbHOI BoAM, a B 2 MaJIUX i O BeJu-
Kux — 11 jg. 3HaiiTu MicTKicTh MaJyol HNJIANIKK Ta
MiCTKiCcTb BEeJIMKOI.

. e Hexaii micTKicTb MaJIol IJIAIIKY JOPiBHIOE X JI, 4 BEJIUKOI —
'y a1. Toxi B 4 Mmanux i 3 BeIMKUX IIANIKAX € pasoMm (4x + 3y) i
| BOJU, 1110 32 YMOBOIO 3a/ia4i CTaHOBUTD 8 1. MaeMo piBHAHHA: ’

4x + 3y = 8.
Y 2 manux i 5 BemuKux nadmkax € pasom 11 g Bogu, Tomy

2x + 5y =11.
Oznep:rayu cucTeMY PiBHSIHD Al

2x + 5y =11.
Po3B’sa:xeMo 1110 cucTeMy CIIOCOOOM JOABAHHSI:
dx+3y=8 g, 14, y-2.
—4x — 10y = —-22;

3 MepIIoro PiBHAHHA CUCTEMU 3HAXOANMO X:
4x+3-2=8; 4x=2; x=0,5.
Bigmosige. 0,5 1; 2 1. e
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Bunpagsa 2. Ha nBox minaakax maioTh nmocaautu 60 nepes. Ilicaa
TOrO AK Ha MePIIii mAijadaHi mocaguan 12 gepes, a Ha
npyrit — 18, Ha mepiIiit JIJISHIT 3aJIUINMNIOCS IToca-
IUTH BABiui OiyibIte mepeB, Hik Ha Apyriii. CKRinbKu
JepeB MAlOTh MOCAAUTH HA KOXKHIN TiIaHIIi?

, o Hexail ma mepmriii JiiAHI[I MalOTh MOCATUTH X JepeB, a Ha |
| Ipyriit — y mepes. Ycboro MaioTh mocagurtu 60 nepes, Tomy ’
> x +y = 60. \
/ Konu Ha mepmiii ginarmni mocagunu 12 nepes, a Ha ApyTii — |
1 18, To Ha mepriil gingHIi 3anuInuaoca nocaguTtu (x — 12) nepes, |
'a Ha Apyriit — (y — 18). Ha mepmriit ainanIi samumuioca nocagu- |
| TH BABiui OisbIlie gJepes, HiK Ha APYTili, TOMY >
\ x—12=2(y — 18).

x +y=060;
x—12=2(y — 18).
/ Po3B’s1:keMo I[jo CCTeMY CIIOCOOOM MiJICTAHOBKM. 3 IIE€PIIIOTO
' piBHAHHA cucTeMu MaeMo: x = 60 — y. IlincraBuBmIn B fpyre piB- |
HAHHA CUCTEMU 3aMicTh X Bupas 60 — y, maTumMemo: §
60-y—-12=2y—-36; —-3y=-84; y=28.
Toxi x =60 —y =60 — 28 = 32.
BignoBinb. 32 nepeBa; 28 mepeB. o

WUYermo

1016. Pycnauna crapiia 3a ceoro Opara Hasapa Ha 3 poku, a 7 po-
KiB TomMy OyJia cTapIiio 3a Hboro BABiui. CKiJIbKU 3apas po-
KiB Pycsani Ta ckinmbku — Hasapy?

Maewmo cuctemy piBHAHB {

Hexaii sapas Pycnani x pokiB, a Hazapy — y pokis. fIka 3
HaBeJeHUX CHUCTEeM PiBHAHB BiAIIOBizae yMOBi 3amaui?

—x=23: x—y=28:
1 y X ’ 2 y b
){y—7=2(x—7); ){x+7=2(y+7);

x —y=3; x—y=3;
3){x—7=2(y—7); 4){y—7=2(x—7).
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DD

1017. Ha gBox ginsakax pocte 120 xyiiis BuHOrpany, I0 TOTO K
Ha IepuIiii — Ha 8 KyIuliB 0iabIne, HixK Ha Apyrii. CKiIbKMT
KYII[iB BUHOI'PAaAY POCTe HAa KOXKHIN JiIaHIi?

1018. ¥V makeri € 17 ¢ppyKTiB: 07IyKa i rpyIIri, 40 TOro K SA0JIYK
Ha 5 Oinbmre, HiK rpyii. CKiIbKY A0JIYK i CKIIBKU T'PYIIL € B
makeri?

1019. 3a 2 kr momimopis i 1 Kr oripkis samnatuau 80 rpu. Axou
KynyBaau 1 KT moMigopiB i 8 KT oripkis, To motrpidbuo 0yJs10 6
garmnatuTu 90 rpu. CKinbKU rpuBeHb KOHMITye 1 KI moMmigo-
piB? 1 Kr oripkiB?

1020. [IBa BesqMKi i1 OTWH MaJIMH ITIAKETU MiCTATH Pa3oM 9 JI COKY,
a oguH Beaukwuii i gBa majgi — 4 j. CKiJIbKM JIITPiB CORY
MiCTUTH OAWH BEeJIUKUN IIaKeT 1 CKiIbKYU — OJMH MaJINi?

1021.Typuctuuna rpyma saificHuia moxia Ha 14 yoBumax. HacTtuHa
YOBHIiB OyJIU ABOMiCHUMU, a yacTuHA — TpuMicHUMU. CKijb-
KU O0yJIO IBOMiCHUX i CKLJIBKY TPUMiCHUX YOBHIB, AKIIIO IpyIIa
ckJamasacs 3 37 ocib i yci miciisa Oy 3aiHATI?

1022. AnTonina mae mouetru 5 rpH i 10 rpH — ycboro 8 MoHeT Ha
darayapHy cymy 50 rpH. CKiJIbKM MOHET 5 I'DH i CKiJIbKM MO-
HeT 10 rpH Mmae AHTOHiIHA?

22 Kr
Puc. 57
1024. CraazmiTs 3amavy 3a PUCYHKOM 58 i po3B’AKiTh 1i.
T
= = e R’
- - — - 2
15 rpu 25 rpH
Puc. 58

1025. Pizauisg gBoxX HaTypaJbHUX YHCeJ TOPiBHIOE 18, M0 TOro K
OJHe 3 HUX Yy 5 pasiB Oijybliie 3a Apyre, 3MeHIIIeHe Ha 2. 3Hal-
IiTh IIi umeJIa.
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1026. 3HaigiTh 1Ba HATypaJbHIi umcaa, cyMa AKuX gopiBHioe 30 i
oIlHe 3 AKUX YABiuUi OisbIle 3a apyre, 30iabIieHe Ha 3.

1027. Ilepiruit omepaTop 3a b ron i Apyruii 3a 7 rox pasom Hadbpa-
au 55 cTopiHoK TeKcTy. CKiJIbKM cTOPiHOK Habupas 3a 1 rox
KOXKHUI OIIepaTop, SKIIO MepIInii 3a 2 rog Habupas Ha 3 CTO-
piHKU OinbIe, HixK gpyruii 3a 1 rox?

1028. 3a 5 ofHAKOBUX 30IIMUTIB i 2 0OJHAKOBI aJIb00MU 3aIlJIATHIIN
84 rpH. 3HAHAITH IIiHY 30mIKUTA i I[iHY aJapboMy, AKIIO 3 30-
IMUTU JOPOsKUi 3a 1 asrbboM Ha 2 I'pH.

1029. 3HaiIiTh CTOPOHYU MiMAHKHN MPAMOKYTHOI (hopMU, SKIIO il
nepumeTp nopiBHIOe 104 M, a goB:KmHA Ha 12 M Gisbima 3a
IMUPUHY.

1030. 3a 1 roxg karep IPOXOAUTH 3a TEUi€I0 PiUKM 32 KM, a 3a 2 TOJ,
IPOTHU Teuil — 56 KM. SHANAITHL MIBUAKICTh KaTepa B CTOSAYil
BOJ1 Ta MIBUAKICTh TeUil piuKu.

by IarepakTuBHe 3aBganua 30
Po3B’sa3yBaHHA 3ama4 3a TOMMOMOTOIO
CHCTeM JTiHIHHUX PiBHIHB

a

1031. [Isa aBTOMaTH, mpalpuu pasoM, posdacysanu 1440 Kr
oopomnrHa 3a 20 xB. BuaBuiocsi, 1o meprinii aBToMaT PoO3-
dacysas OoporrHa Ha 160 Kr menmie, Hixk apyruii. CKiIbKu
Kijorpamis OopomrHa po3dacoBye KOKHUI aBToMar 3a 1 XB?

1032. IIBa pobiTHuKuU 3a 4 rox BuroroBuau 80 meraseii, 70 TOTO
K IPYyTUuil poOiTHUK BUTOTOBUB Ha 16 meraseir OinbIre, HidK
nepmuii. CKiIbKU meTajsiell BUTOTOBJISB 3a TOAUHY KOMKEH
pobGiTHUK?

1033. Ha gBox Tapinkax Jiexxkaiyio 27 ticreuok. Ilicia Toro Ak 3
rmepIroi Tapiaku 3abpaau 7 TicTeuok, a 3 APYroi Ha MepIry
IepeKJaan 5 TiCTEeUOK, Ha MepIIiii Tapijimi iX cTaso BTpUUi
OisbIre, HisK Ha APyTid. CKiIbKU TiCTEUYOK JIeKaso Ha KOXK-
Hi#l Tapimi cmouaTry?

1034. Pix Tomy 0aTbKo OyB cTapHinii 3a JOUYKY B D pasiB, a ue-
pes pik Oyxe crapmuM 3a Hei B 4 pasu. CKiJIbKU 3apas3 POKiB
0aTBLKOBI Ta CKIIBKU — mOYILi?
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1035. ¢ tg“ CrJaazmiTh 3amauy, MaTeMaTHYHOIO MOJEJIJII0 AK0i O0yJa
- x +y=30;
x+5=2Yy — ).

1036. Y nBox AIMKAX € aleJbCUHU. SIKI0 4 amejlbCUHHU IIepe-
KJIACTU 3 IIEPIIOro AIUKA B APYTUii, TO B APYTOMY SAIUKY
ameJIbCUHIB cTaHe BABiui OinbIlle, HidK y mepriomy. SIKIIo 3K
7 ameJIbCUHIB IEPEeKJIACTU 3 APYTOro SAIUKAa B MepPIInii, TO
B IEePIIOMY SAINMUKY alleJbCHUHIB cTaHe BABiui OinbIie, HiMK y
npyromy. CKiIbKM alleJIbCUHIB Y KOMKHOMY SIITUKY?

0 cucremMa piBHAHD

Brasiska. Po3B’sa3youn 3aavy, BUKOPHCTANTe TAOJIUIIO:

1-it amuK | 2-% AmukK
€ ameyibCUHIB X y
Crane I x—4 y+4 Y mpyromy BaBiui Ginb-
IIte, Hi’K y nmepiiomy
Crare II x+ 7 y—1 y TIepIIoMy BIIBIH1 0inb-
e, Hi%K y Jpyromy

1037. Cmaposunna 3adaua. KiHb i MyJ1 immam mopyd 3 BaXKKUMU
HomaMu Ha cunHax. KiHb ckap:KuBCs, IO HOT0 HOIA AysKe
BajKKa. «Horo Tu cKapyKuIlcA? », — BiAIOBiB ioMy MyJI. —
«AKe AKINO A BisbMYy B TeOe OqUH MiIlIOK, TO B MeHe MiIlIKiB
cTaHe BABiui OinbIme, Hixk y TeOe. A och AKOu Tu 3abpaB 3
MO€I CIIMHY OJUWH MiIIIOK, TO B HAC MIiIlIKiB OyJi0o 0 MOPiBHY».
CKiJMbKM MIIIIKiB HiC KiHB i CKIIBKH — MyJ?

1038. Pyxarouuch 3 rox 3a Teuviero piuku i 2 rog mpoTu Teuii, Te-
ILIOXig mpoxoauTh 218 KM, a pyxamunuch 2 roj 3a Tedicr i
1 rog mporu Teuii, — 132 KM. SHaAHAITH MIBUAKICTh TEILJIOXO-
1a B CTOAYIN BOJAI Ta IMTBUJAKICTDL TeUil piuKu.

1039. Karep, pyxawounuch 2 roji 3a TeUi€o piuku i 3 rog mpoTHu Te-
gii, mpoxoauTtk 138 Km. Bin ke 3a 3 roz 3a Teuieio piuKku mpo-
XOAUTH Ha 38 KM OinbIlle, HivK 3a 2 rof IpoTu Tedii. SHAWIiTh
HIBUAKICTH KaTepa B CTOAYiN BOJI Ta IMBUAKICTE TeUil piuku.

1040. dipma mae Ha IBOX paxyHKax y 6aHky 24 MJIH I'pPH, IO TOT'O
K 35 % rporei Ha mepIIoMy PaxXyHKY gopiBHioe 85 % rpo-
et Ha Apyromy. CKiJIbKY I'PUBEHD € HA KOMKHOMY PaXYHKY?
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1041. Y gBox mimrkax Oymo 102 kr 6opormrHa. Ilicasa Toro sk 3
mepImoro mimka B3saau 15 % ycboro 60poIiiHa, y HbOMY BCe
JK 3aJuminiocss OopoinHa Ha 9 Kr Oinblne, HidK y Apyromy.
CkinbKu KisorpamiB OopoIitHa 0yJIi0 B KOMKHOMY MIIIKY CIIO-
JaTKy?

1042. I3 mict A i B B HanpaMKy micta C 0fHOYAaCHO BUIiXaJu IBa
aBTOoMO0Oii (puc. 59) i uepes 1,8 rox ogHOUACHO TPUOYJIU O
micra C. K61 aBTOMOOLIL iXaay Ha3yCcTpiy OgUH OJHOMY, TO
gycTpinuca 6 uepes 0,2 rox. 3HaHAITh MIBUAKICTh KOMKHOTO
aBTOMOOLIs.

-7

= :TB C
Puc. 59

1043. I3 g1BOoX MicT OJHOYACHO HA3yCTPiU OAMH OJHOMY BUIXaJau
aBTOMOOiJIBL Ta aBTOOYC i 3ycTpinucsa depes 3 rox. Buasuiio-
cd, IO O MOMEHTY 3yCcTpiui aBTOMOOLIbL mpoixas Ha 45 KM
Oinpmie, HidK aBTOOyC. SHAHAITHL HNIBUAKOCTI aBTOMOOiJA I
aBTOOycCa, SAKIIMO ILJISAX MiK MicTamMu aBTOOyC IIOJOJIaB 3a
6,6 rox.

(&)

1044. 3adava 3 @oavkaopy. Jlerinu rarku ¥ mobaumau HaJIKU.
SAxio Ha majgKW cAfe MO ABi raJKuW, TO OJHA ITaJKa 3aJIu-
MIUTHCA 0e3 rajyioK. IKIIO K Ha KOXKHY IaJIKY cAle OfHa Iaj-
Ka, TO OJHA raJIKa 3aJUIIUThCs 0e3 majaku. CKinbKu 0yJs10 ma-
JIOK 1 CKiJIbKY JIeTisio rajok?

1045. Bauk xynous 20 000 akmiii nmiznpuemcrBa A i 10 000 axmiii
nigmpuemcrBa B Ha 3araabpay cymy 210 000 rpH. Ilicaa Toro
K IIiHa aKIii migmpuemcTBa A 3pocaa Ha 25 %, a IiHa ak-
i mignpuemcrsa B Boaaa Ha 20 %, 6aHK mpogaB yci akIil
3a 240 000 rpu. 3HAUAITH ITOYATKOBY I[iHY aKI[ii KOKHOTO
OigmpueMcTBa.

1046. AETUKBapHUII MaraswH KyIIUB ABa IIpeAMeTH Ha 3arajbHY
cymy 3500 rpH, a nmpozas ix 3a 4600 rpH. 3a CKiJIbKU I'PU-
BeHb MaraswH KYNUB KOXXHUU IpeaMeT, AKIINO Ha HepIIui
BiH ycTtaHoBuB Hamiuky 40 %, a Ha gpyruii — 20 % ?
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1047. Homep xBapTupu Oabru — aBoiudpoBe YKUCI0, cyMa Iudp
AKoro mopiBHIoe 12. AKImo mo mporo umciaa gozatu 36, TO
OZIePXKMMO UYKCJIO, 3alMcale TUMU CAMHUMU Iudpamu, ajae y
3BOPOTHOMY HMOPAAKY. AKuit Homep KBapTupu Onbru?

1048. Aupgpiii sammucas ABOIU(MPOBE YKNCJIO, cyMa IMUQPP IKOr0 JO-
piBHIOE 8. AKIINO IIe YMca0 3MEeHIIUTH Ha 18, To ogep:KuMo
YKCJIO, 3alicaHe TUMU CAMUMU IudpaMu, ajie Y 3SBOPOTHOMY
MOPAIKY. fIKe umciio 3anucaB AHAPi?

1049. I3 nyHKTY A B IyHKT B 0HOYACHO BUIiXaJI Ba BeJIOCUIIE-
nuctu. Koau depes 1,5 roa nmepminii BeJJoCUIIeUCT IPUOYB Y
IIYHKT B, Apyromy a0 OyHKTY B 3ajJuIliajocsa IIpoixaTu Ime
6 xm. He 3aTpumyrounch y IyHKTI B, Iepnini BeJOCUIIeUCT
BUPYIINB y 3BOPOTHUN IJIAX i uepe3 5 XB 3yCTPiB APYyroro
BeJIOCUIIeJMCTAa. SHAUAITH MIBUIKOCTL BEJIOCUIIEIMCTIB i Bix-
CTaHb Mi)K TYHKTaAMH.

1050. Is Tabopy A B Tabip B, BigcTaub Misk akuMu 41 KM, BUHIILIA
TYypPUCTUYHA I'PyIIa, a uepe3 1 rog Ha3ycTpiu it 3 Tabopy B —
npyra rpyna. Yepes 2 roj micasa BUXOAY APYTroi IPydu Bif-
CTaHb Mi)K IrpylaMu OOpiBHIOBaJja 18 KM, a 1e uepes 2 roj
BOHM 3yCTpiauca. SHANAITh MIBUAKICTh KOXKHOI I'PYIIN.

1051. € gBa cmiaBu Mini it ososa. Ilepminii coyias mictuts 45 %
Mizi, a gpyruii — 30 % . CKiIbKM KiJlorpaMiB KOXKHOTO CILIa-
BY IIOTPiOHO B3sATH, II00 omep:kaTm 60 Kr HOBOTO CILIABY,
Ak mictus 6u 40 % migi?

Bnpaeu 0na noémopenna E0: 0

1052. CmpocTiTh Bupas:
1) (m + 2n)(2m — n) + 2n?; 2) (2b—a)? + (a — 2b)(2b + a).
1053. PoskianiTh Ha MHOMKHUKH:
1) a + 3ab — ¢ — 3bc; 2) x2 -y + 2(x + y).
1054. IlobygmyiiTe rpadik pynkii y =—0,5x — 1,5. 3a gormomorozo
rpadika sHAUAITL 3HAUEHHA X, OJd AKUX (PYHKI[iI HaOyBae
TONATHUX 3HAUEHD.

1055. ToBeniTs, 1110 He icHYye umces a i b, gjisa axux OyJsa 0 mpa-
BUJIbHOIO piBHiCTB a? — 4a + b2 —4b + 9 =0.
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Homzpicylime —————— @

1056. Ha cknani e 6auku, mictkicts sxux 0,5 1, 0,7 xra 1 a. ITic-
JI TOTO SIK 3i CKJIaAy YacTUHY OaHOK 3abpajii, Ha HbOMY 3a-
aummiaoca 3600 0aHOK, 3arajbHa MiCTKICTh SKUX HOPiBHIOE
2800 n. ToBeniTs, IO cepel HUX € xoua 0 omgHA HiBJIiTpOBa
O0aHKA.

3aBIaHHA JJI9 MOBTOPEHHA § 6

1057. dki 3 map umcea (3; 3), (—1; —2), (7; 6), (1; 0,5) € po3B’sA3Ka-

MU PiBHAHHA 5x — 4y = 3?
1058. 3uaiigiTh aKi-HeOyab ABa PO3B’I3KU PiBHAHHAI:

1) 2x + 3y = 8; 2)—x + 3y =-2.
1059. Is piBaAHHA 2Xx — y = 6 BUPaA3iTh:

1) 3miHHy X uepe3 3MiHHY y; 2) 3MiHHY J uepe3 3MiHHY X.
1060. IToO6yxayiiTe rpadik piBHAHHA:

D2x-y=1; 2)0,5x +y=-2.
2x +3y=25

' mapa 4m-
3x +4y =8

1061. Yu € po3B’sI3KOM CHUCTEMU PiBHSIHD {
cea: 1) (—2; 3); 2) (4; —1)?

1062. Po3B’a:kiTh rpad)iuHo cucTeMy PiBHSAHbD:

1) x +y=3; 2) 3x — 2y =-1;
x — 3y =-1; x—2y=1.
1063. Po3B’a:kiTh cucTeMy PiBHSHBL CIIOCOOOM ITiJJICTAHOBKM:
2x —y=29; 4x — 3y = 5.
1064. 3naiifiTh 3BHAYEHHA X, AKIIO (X ; Y,) — PO3B’AZ0K CUCTEMU
PiBHAHB y=x+2;
3x —y=1.
1065. Po3B’a:kiTh cucTeMy PiBHAHBL CIIOCOOOM HOJaBAHHS:
1) 6x +ty=1; 2) ox — Ty =1;
3x —y=28; 6x — 5y = 8.

1066. 3naiiaiTh 3HAYEHHA CyMU X, + Y, AKINO (X5 Y,) — DPO3B’A-

1,8x — 0,5y = 10;

30K CHCTEeMMU PiBHAHBb
{—Zx + 5y = —20.
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1067. He Bukouyoun no0yg0oB, 3HAHAITH KOOPAUHATHA TOUKHU IIe-
petuny rpadikiB piBHaHb 2x — 3y =1 Ta x + 3y = 5.
1068. Po3B’AKiTh cucTeMy PiBHAHD:

1) 2x - 1) +y=x —4; 2) x(y +3)+1=y(x —2);
4(x+1) - 5=—y; (x —4)* = x?— 4y;

ﬁ_y—i_l-
3)13 15 4) x +2
5x — 3y = —15; %: —

1069. 3maiigiTe yci 3HaUeHHS a, OJd AKUX CHCTEMa PiBHAHD

X 42y =2 e mac pO3B’A3KIB.
x—a’y=a
1070. Ha Temnoxoni € ABOMicHI Ta 4OTHUPUMIiCHI KaloTH, y AKUX
MO:KHa mepeBe3Tu (8 0¢id. CKiIbKM IBOMICHUX i CKiJIBKHY YO-
TUPUMiCHUX KaIOT Ha TEIJIOXO0/i, SKII0 BChOro ix € 257

1071. I3 gBox MmicT, BigcTanb Mik axumMu 300 KM, ogHOUACHO Ha-
3yCTPiU OAWH OJHOMY BHUIXaJiW ABa aBTOMOOLJIi ¥ 3ycTpinuca
yepesd 2 rox. Bigomo, 110 70 MOMEHTY 3yCTpPiui mepIiuii as-
TOMOOiIEb mpoixas Ha 20 KM OijbIlle, HixK Apyruii. SHAUIITH
HIBUIKOCTI aBTOMOOLIiB.

1072. fdAximio BiAKpUTU mepIinii Kpad Ha 7 XB, a MOTIiM APYTU#A —
Ha 3 XB, TO B 0ak Haxinge 216 g Boxu. AKIO K BigKpUTU
MepInui KpaH Ha 8 XB, a MOTiM ApPyruii — Ha 6 XB, TO B 6aK
Hagiige 288 g Bogu. CKiJIbKY JIITPiB BOAM HAAXOAUTEL Y 0aK
yepes KOXKHUM KpaH 3a 1 XB?

1073. Ha aBox nosunax 0yao 60 xam»KoK. Ilicasa Toro Ak yeTsep-
Ty 4YaCTUHY KHUMKOK IIePIIOi IMOJINIi IIepecTaBUIN Ha APYIY,
Ha APYTi¥l MOJHUIll KHUKOK CTaJIO BTPUUi OisIbIlle, HixK Ha mep-
miti. CKiIbKY KHUYKOK OYJIO Ha KOMKHIN MOJIMIIL CIIOYaTKY?

1074. Y napky pocTe JuUCTIHUX gepeB Ha 50 Oinbile, Hi’K XBOIi-
Hux. AAkOu aucrtaaux gepeB Oyao Ha 20 % MeHIe, a XBOIi-
Hux — Ha 20 % OinbIime, To B mapKy IUX AepeB 0yJo 0 mo-
piBHy. CKiTBKM JUCTAHUX i CKiJIBKM XBOMHUX JE€PEB POCTE B
apKy?
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InTepaxTHBHE 3aBIaHHA JJIA caMoIlepeBipku 6 3
Cucremu niHiiHMX PiBHAHD i3 ABOMA 3MiHHMME s

a

3aBIaHHA OJA camMonepeBipku No 6

ITowamrkoeuil piéensv
1. $Ixa 3 HaBemeHUWX map umceJs € PO3B’A3KOM PiBHAHHA X — Yy = 27
A (3;2) b (1;-2) B (-3;-2) ' (5;3)
2. $Ike 3 HaBeJeHUX PiBHAHDb HE € JIHIMHUM PiBHAHHAM i3 IBO-
Ma 3SMiHHUMU ?

A 2x+3y=2>5 Bx-y=0
B Ox—2xy=1 I' Ox+0y=3
3. SIxa 3 HaBemeHUX IIap YHCeEJ € PO3B’A3KOM CHUCTEMU PiBHSIHb
2x —y = 3;
{3x +y="1?
A (3;3) B (1;-1) B (2; 2) ' (2;1)
4. Po3sB’sxiTh cucTeMy piBHAHB { x-y=2
2x +y=".
A (2;0) b (1;-3) B (3;1) ' 4; 2)
5. 3HaiAiTh 3HAYEHHA Y, AKIIO (X,; Y,) — PO3B’A30K CUCTEMU
PiBHAHB {x =y-1
x + 2y =35.
A2 b1 B -1 r -2

6. Cywma nBox umces mopiBHIoe 16. 3HaliTHU I11i Ymcia, AKINO Iep-
II1e 41cJo OinbIie 3a apyre Ha 4.

Hexaii nepmie uncyo JOpiBHIOE X, a Apyre — Y. SIka 3 HaBee-
HUX CHCTEeM PiBHAHB BiAIIOBilae yMOBi 3amaui?

A x+y=4; B x+y = 16;
x —y=16; x —y=4;

B x+ y=16; T x+y=4;
y— x=4; y — x=16.
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Cepednii pigenv
7. o xoxxkHOTO moyaTKy peueHHs (1-3) mobepiTh iioro 3aKiH-
yeHHA (A—]l) TaK, 11100 yTBOPHUJIOCA ITPABUJIbHE TBEPAKEHHA.
1 I'padik piBHansa x — 2y =0 ...
2 T'padik piBHAHHA X — 2y = 2 ...
3 I'padik piBHanHA x — 0y =4 ...

mepeTuHae Bick abcmuc y Touri (2; 0).
nmepeTuHae Bich opauHAT y Tourri (0; 2).
He IIepeTHHAE Bickh abciuc.

He IIepeTUHAE Bich OpAMHAT.
IIPOXOAUTH Uepes IMOYaTOK KOOPAUHAT.

HHE T

x—y=3;
2x — 3y = 2.
A(2;-1) B 1) B (5;2) ' (7;4)
9. 3maigiTh 3HAYEHHA CyMU X, + Y, AKIIO (X; Y,) — PO3B’AZ0K
3x + 2y = 6;
4x — 2y = 8.
A4 b 2 B O r -2
10. VY marasmnai GOPONIHO HIPOAAIOTHh Y MaJHUX i BeJIWKUX IIaKe-
Tax. 3arajJjbHa Maca MaJoro Ta BEJHKOTO IIaKeTiB OGOpOoIITHa

JopiBHIOE 7 KT, a 2 Mayaux i 3 Bequkux — 19 xr. 3HaugiThH
Macy MaJjIoTo Ta Macy BeJHKOTO IIaKeTiB O0OpOoIIIHa.

A 1Kr; 6 Kr B 2 Kr; 5 kr
B 3 Kr; 4 Kr I' 2,5kr; 4,5 Kr

8. Po3B’saxkiTh cucTemMy piBHSHbB {

CHICTeMU PiBHAHDb {

Hocmammniil pieend
11. 3maiigiTe 3HaueHHA b, AJ1d AKOro rpadik piBHAHHA 2x — by = 2
IIPOXOIUTH uepes Toury M(—1; 2).
2x —dy = —1;

12. Po3ss’axite rpadiueo cucTeMy piBHAHDL
pad yp {3x + 2y -8.

3Cx—y) - 2x-y)=1

13. Po3B’sKiTh cucTeMy PiBHAHD
4x — 5(x + 2y) = 51.
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14. VYV gBox samukax 0yao 36 a0ayk. Ilicis Toro AK 3 IIepIiioro
SAITUKA IepeKJaan 5 A0JyK Y IPYTUi, Y IPYTOMY AIIUKY CTAJIO
BABiui OijbIlte A0JIyK, HisK y nepiromy. CKiabKn sa0JyK 0yJio B
KOJKHOMY AMNINKY CIIOYATKY?

Bucoxuii pigensv
15. [na axux sHaueHb a i b rpadik piBHAHHA 2ax — by = 2 Ipoxo-
ouTh uepes Toukm (—1; 4) i (2; 2).
(x—=1)* +y=(x—2)%
(y+1)%-3x=(y - 2)~.
17. 3maigiTe 3HaUeHHA £k, [OJs SKOr0o CHCTeMa pPiBHSHB

16. PosB’s:kiTh cucTemMy PiBHAHB {

2x =3y = 4 \ a6 Geamiu pO3B’ABKiB.
x+ky=2
18. € gBaposumuu coJi: 5-BigcorkoBuiii 12-sigcorkoBuii. CKiab-
KU T'PaMiB KOKHOT'O PO3UYMHY IMOTPiOHO B3ATH, III00 OJeprKa-
T 280 r 10-BifCcOTKOBOro PO3UMHY COJIi?
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SABJAHHA OJIS IIOBTOPEHHSA
3A RYPC AJITEBPHU 7 KJIACY

BaraTo 4oro 3 MaTeMaTUKU He 3aJUIMAETHCA B ITaM AT, aje
KOJIX 3pO3yMien 1i, ToAi JIETKO IIpU HATo/i 3raflaTu mpusadyTe.

Muxaiino Ocmpozpadcvkuil

IMini Bupas3u

1075. 3anumniiTe y BUTJIAAL BUPa3y BapTiCTh MIOKYOKU, SKIIO O0yJI0
KYILJIEHO IIaKeT COKY 3a I[IHOIO a I'PH i 2 MJIANIKY HAIOI0, II0
b rpH KOXKHA.

1076. Ilnomia mepiroro moJisi JOPiBHIOE a ra, Apyroro — Ha b ra
MEHIIIa, Hi’K IIepIoro, a TPeTboro — yABiUi OiabIla, HidK Ipy-
roro. SamullliTh Y BUTJISAAL BUPa3y 3arajJbHY IJIOIIY TPHOX II0-
JiB. 3HAHAITh 3HaUYEHHS I[HOT'0 BUPAa3y, AKII0 a = 24; b= 8.

1077. 3HaigiThL 3HAUEHHS BUPA3Y:

1) x* -3y, armo x =5; y=9; 2)4(a— 2)— 6a, axkmo a = 0,5.

1078. 3uangiT, 3HAUEHHS CTEIIeHd:

3

1) 9% 2) (=3)% 3) (=0,5)% 4) (3%) .
1079. IlopaiiTe y BUTJIALI CTEeIIeHA BUpas:

1) aa*; 2)b" : b; 3) (m3)®; 4) (x5 - x)*.
1080. 3HaiigiTL 3HaAUEHHS BUPA3Y:

1) (78 : 752 2)0,4° - 2,55;

3)(-27-0,57)7-0,25% - 84; 4) 274 . 319 - 210. 0,59,
1081. IlopaiiTe y cTaHZAPTHOMY BUIJIAML OJHOUJICH:

1) 8x2xz; 2) —3a?b - 2(a®)?;

3) —-m3-3m?n - 5n*; 4) 0,5ac - (—4a3c)? - a’c.

1082. 3uaiixiTes suauenus supasy (8x3%y)? - y, akmo x = 0,5; y = 2.
1083. ITopmaiite oguousen 64a%b'? y Burasani:
1) 10OyTKY ABOX OJHOUJIEHIB, OJHUM 3 AKUX € 2a%b®; —4a3b;
2) KBagpaTa OJHOUJICHA; 3) Kyba omHOUJIEHA.
1084. IlopaiiTe y cTaHZAPTHOMY BUTJISIAI MHOTOYJIEH:
1) 3x2 - 6x + x2 - 3 + x; 2) 3a - 2ab + a® — 2a® — 4a?b.
1085. CmpocTiTh Bupas:
1) 8a%+ 4a — 3 — (7 — 8a + 3a?);
2) mn — 3m?n — (mn — m?) + (3m?n + mn).
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1086. BukonaiiTe MHOMKEHHSA 1 3aNUINITh PE3yJIbTAT y BUTJIAII
MHOTOUYJIEHA CTaHIaPTHOTO BUTJIALY:

1) a(a® — 4a + 3); 2) (2x2 — 4x + 8)(—0,5x2);

3) (2k + 1)(3k — b); 4) (4ab? + 9a?)(2b% — 3a);

5)(z — 2)(z2 — z + 3); 6) (b—"7)(b+ 1)b-2).
1087. BukonaiiTe MHOKEHHI:

1) (b + 8)(b - 8); 2) (dx — 2y)(5x + 2y);

3)(—m - 0,3)(m - 0,3); 4) (x%y — 423)(x?y + 423).
1088. IligueciTh 10 KBagpara:

1) (2x + 3)% 2) (0,5a — 4b)?.

1089. CmpocriTs Bupas:

1)m(2m — 11n) + (m — 4n)(3n — 2m);

2) (x + 1)(x? — 2x + 3) — x3;

3) (2b — 9)(2b + 9) — 4b?;

4) (4y — 5)* + (2y + 5)? — 20y?;

5) (a + 3b)(a? — 3ab + 9b?) — 27b3;

6) k* — (2R + R%(k? — 2k + 3)) + 4k2.
1090. 3anuniiTs y BUTJISAl MHOTOUJIeHA BUPAa3:

1) (x — 3)3; 2)(a +b— 2)%
1091. JoBeniTh TOTOXKHICTS:

1) y( — x) + x(b + y) = b(x + y);

2) (B + 2)(k—2)(k*+4) + 16 = k*;

3) (a + 2b)? + (2a + b)? = 5(a + b)? — 2ab.
1092. PoskianiTh Ha MHOKHUKH:

1) a® - 5a; 2) 12xy3 + 8xy? — 16x%y;

3) n? — 4m?; 4) 120 — 30a2z%;

5) a® + 8a + 16; 6) 6x2 — 24xy + 24y?;

7) x3 — (2a)3; 8) 27b% + 3.
1093. PoskianiTh Ha MHOMKHUKH:

1) ax —ay + 3x — 3y; 2) x’y — 2x + xy — 2;

3) 9ay — 6a%y + 2axy — 3xy; 4)a®—4b>+ 2b + a;

5) x? - 2x — 3; 6) m? — 8mn + Tn?.
1094. Po3B’sa:KiTh PiBHAHHA:

1) x2—-16 =0; 2)y2—y=0;

3)z2—-4z+4=0; 4) x® - 3x2—x+3=0.
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1095. 3HaligiTs, 3HaUEHHS BUPa3y:
1) 103 - 97; 2)1,8-2,2;
3) 7,35% - 6,35%; 4) 492+ 2-49- 21 + 212,
1096. [ToBeniTh, 110 3HAUEHHS BUPA3Y:
1) 3" — 32 ninurhess ma 8;  2) 498 + 3 - 7% ginmurbea Ha 10.
1097. 3HaligiTL 3HaAUEHHS BUPA3Y:
1) a® - 0,542, akmio a = 1,5;
2) x* — 2xy + y?, axmo x = —0,36; y = 1,64.
1098. HoseniTh, 110 AJisd OyAb-IKOTO HATYPAJIbHOTO 3HAUEHHS N
sHaueHHsA Bupasy (2n + 3)? — (2n — 1) pinurbes Ha 8.

1099. osexnits, 1o sHauenHs Bupasy (x + 1)2 — (x — 1)(x + 3) He
3aJIe)KaTh BiJ 3HAUEHb X.

1100. 3uaiigiTh 3HAYEHHA X, OJs AKOro supas x2 + 2x + 9 nady-
Ba€ HAWMEHIIIOI'0 3HAUYEHHI.

1101. 3uaiigiTe HaliMeHIIle 3HAYEHHA BUpa3dy x> + y? — 4y — 2x.
DyHKIiL
1102. dyuxkiito 3agano popmysono y = —2x + 3.
1) 3uaiigiTe 3HaueHHsa (PYHKIII, AKi BiAmoBimarOTh 3HAUEH-
HaM aprymeHnty: —2; 0; 6.
2) 3HaiigiTh 3HaUeHHA apryMeHTYy, AKUM BiJTIOBi/lae 3HAUYEH-
Ha pyHKIii: 3; 0; —1.
1103. PyuxkiIiro 3agano rpadikom, 300pakeHnuM Ha pucyHkKy 60.
Y

4
o

Puc. 60
1) 3HaigiTs 3HaUeHHA PYHKITT, AKIM0o X = 1; x = —2,5; x = 3,5.
2) 3HalimiTh 3HAYEHHA apryMeHTy, oA AKUX 3HAYEeHHA
byuKIii topiBHIOE —2; 1; 2,5.
3) YkaxiThp o0JsilacTh BU3HAUEHHA, 00JaCTh 3HAYEHb 1 HYJIL
byHKILI.
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1104. dyuxkiito sagano ¢gopmyJson y = x — 1, ge 3MiHHA X MOXKe
HaOyBaTu 3HaueHb —2; —1; 0; 1; 2; 3. 3agaiiTe 110 (PYHKITiI0
Ta0JUIEIO.

1105. ITo6yayiiTe rpadik Gyl y = 2x2 — 2, te —2 < x < 2. 3a
JIOITOMOTro10 rpadika 3HAUIITh 3HAUEHHA X, IJIA AKUX PYHK-
IIia HaOyBae AOJaTHUX 3HAUYEeHb; Bil e MHUX 3HAUEHb.

1106. ITobOynyiiTe rpadik QyHKILII:

Dy=1,5x; 2)y=-1,bx; 3)y=3x—-1; 4)y=-1,5x+1.

1107. Ha pucyuky 61 300pakeHo rpadik ¢pyHKIIii. 3agaiiTe GyHK-
IIifo popMyJsI0i0, AKIMO: 1) x < 2; 2) x > 2.

A

ya S, KM
3 320
2 / 240
1 160
//
> 80
-1/101 2 3%
bl 0 1 2 3 4 t,rox
Puc. 61 Puc. 62

1108. ABTOMOOiNb ITOMOIAB HIJIAX MisK A1BOMAa MicTamu 3a 4,5 rof,
3pobuBIIN OnHY 3ynuHKY. Ha pucyHKy 62 300pakeHo rpa-
¢ik 3amesxkHOCTI NLIAXY S (Y KM), AKHI IPOixaB aBTOMOOIIb,
Bizm wacy pyxy t (y rox).

1) CKijIbKM BChOTO KiJIOMETPiB IIpoixaB aBTOMOOIIb?

2) YRaxKiTh TpUBAJIiCTh 3YIIMHKMU.

3) 3 AKOI0 IMIBUAKiCTIO ixaB aBTOMO0isb n0 3ynuuku? Iliciaa
BYIIUHKU?

1109. I'padix mpsaMOl TPOIMOPIIAHOCTI IIPOXOAUTH Yepe3 TOUKY
A(2; 7). Uu tpoxoauTh e rpadik uepes Tourky B(—4; —14)?

1110. 3HaigiTL KOOPAWMHATH TOUYOK IIepeTUHY rpadikiB GpyHKITi:
Dy=1,5xray =—x+ 5; 2)y=-2xTay = x2

1111. 3naigiTe 3HaUeHHA b, 114 AKOTO rpadiku pyHKIiTy=3x+b
Tay = 2x + 4 mepeTuHAITHCA B TOUIIi, IIT0 JIEXKUTH Ha Oci ab-
cITuC.
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JIiHiiiHi piBHAHHA Ta IX CHCTEMH
1112. fIxe 3 HaBegeHUX YMCeJ € KOpeHeM PiBHAHHA 2X — 3 = 2,5x7?

1) 6; 2) 4; 3) —4; 4) —6.
1113. Po3B’s:KiTh piBHAHHA:
1) 3x — 18 =57 — 2x; 2)3(x — 2) —4(x — 4) = 5;

3) 50(3x + 8) = 25x — 100;  4)0,3(1 — x)=0,4(x — 1)—0,7;

5) 2@r-2)+ -1 =2 gprtd, drrd_ 1.
1114. Po3B’s:KiTh piBHAHHA:

1) (2x + 3)(x — 1) = 2x%; 2)x(x+1)=(x—1)(x + 2);

3) (x — 3)(x + 3) = (x + 5)?%; 4) 2x(x —1,5)2 = 2x3 — 6x2 + 9;

5) |8 — 2x| = 5; 6) | x| — 2| = 6.

1115. 3HaligiTs 3HaYeHHd k, OJd AKOT0 YuCJ0 4 € KopeHeM pPiB-
HaHHA (B — 2)x = 3x — k.

1116. Yu icHye 3HaUeHHA A, AJIS TKOTO PiBHAHHA ax + 8 = 2(x + 8)
Mae 6e3J1iu KopeHiB?

1117. 3HaligiTs, 3HaAUEHHA b, 114 AKOT0 3HaUeHHS BUpady —2b + 6
Ha 3 OisibIlle 3a 3HaUeHH Bupasy 3b — 2.

1118. V gBox AmumKax 35 Kr si0OJyK, 4O TOrO K y IEpPIIOMYy — B
1,5 pasa 6inbIne, HixK y gpyromy. CKiJIbKHY KijTorpamiB g0JIyK
Y KOKHOMY SITUKY?

1119. Kabenp 3aBmoB:xkku 40 M pospisajm Ha Tpu YaCcTHUHHU TaK,
IITO IIepIlla YacTHHA BUABMJIACA Ha 2 M KOPOTIIIOIO Big Apyroi
i Ha 4 M JOBIIOIO 3a TPETIO. SHAUAITH JOBKUHY KOXKHOI Ya-
CTHUHU.

1120. ¥V nepmriii mucrepHi 0eH3uHy OyJi0 BTpUUi OijbIlie, HixK y
npyrii. Ilicaa Toro ak 3 mepinoi mucrepHu 3adbpaam 400 g
Oeusuny, a 3 apyroi — 800 j, y mepriii mucTepHi 0eH3UHY
cTajyio y 8 pasiB OijbIne, HixK y apyriii. CKijIbKu JiTpiB O€H-
3UHY OyJIO B KOXKHIill ITMCTEePHI cmouaTry?

1121. I3 micTa BuixaB BeJIOCUIIEAUCT i PyXaeThCcA 3i IMIBUIKICTIO
24 xm/ron. Yepes miB roguHM yCJi 3a HUM BHUiXaB aBTOMO-
0isb, MBUAKiCTE AKOro 84 KMm/ron. CKibKM yacy moTpidoHO
aBTOMOO1JII0, IITO0 Ha34OTHATHU BeJjiocunenucra?
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1122. Onepatop HabpaB Ha KOMII'IOTEpPi PYKOIIMC IIOCiOHMKaA 3a
Tpu gui. ITepimoro gua Bim Ha6bpas 30 % ycix cToOpiHOK, APY-
roro — Ha 5 CTOPiHOK OiJIbIlle, HidK IIepPIIIOro, a TPEThOro —
27 cropiHok. CKiJIbKM BCHOTO CTOPiHOK HaOpaB omepaTop?

1123. V ¢ipmi oparmoBano 120 oci6, 3 akux 50 % — dJosgoBiKwH.
ITiciist Toro AK Ha POOOTY IPUUAHANN KiJTbKa »KiHOK, YOJIOBIi-
KU cTayiu cKkaanatu 48 % ycix npariBHUKIB pipmu. CKinbKu
JKiHOK OyJIOo IPUHAHATO Ha PoOOTYy?

1124. dAxi 3 map umcen (1; 1), (—1; —1), (6; 3), (2; 1), (3,5; 2) €
po3B’sABKaMU PiBHAHHA 2x — Sy = —3?

1125. Ilob6yxayiiTe rpadik piBHAHHA Ta 3HAUAITH KOOPAWHATU TO-
YOK HOT0 MePeTUHY 3 OCAMU KOOPAMHAT:

1) x+ 3y =3; 2) 2x — 3y = 6;
3) 2x = 5; 4) -3y = 6.

1126. 3HaiigiTs 3HaUeHHA b, 114 AKOr0o rpadik piBHAHHA X —by =3
IPOXOoauTh uepe3 Tourky K(1; —2).

x—y=2;

1127. Po3B’saxKiTh rpadiuHo cucTemMy PiBHAHB
x + 2y = 5.

1128. Po3B’sa:KiTh cuCTEMY PiBHSHB:

1) x=2-y; 2) x + 2y = 6;
x + 4y = —4; 2x — 3y =—2;
3x —8y =T; Tx — 4y = 2;

3 4

){5x+4y=3; ){Gx—5y=—3;

5) 32x — 5)+ 2y = x + 2; 6) (x — 1)y + 3) = xy;
5(x+1)—-15=y+4; (x + 2)* = x* — 4y;

x+1 L Y- 2 _ _2;
7 0,4x — 0,6y = 1,8; 8) 3 6
35(5x — 1) = 35(5y + 4); x;8+y;7=0.
1129. 3uaiiaiTh 3SHAYEHHA PIBHUILL X, — Y, AKIIO (X; Y,) — PO3B’A-
30K CHCTeMHU PiBHAHD 8x —oy = 2;
4x — 3y = 2.

1130. 3HaigiTe KOOPAMHATH TOUKM IIePeTHHY rpadikiB piBHAHD
2x +3y=-2rtadx -5y ="1.



3a60anns 0N NOBMOPEHHA 3a KYpPC anzebpu 7 Kaacy

1131. Yu HanmeXuTh TOUKa nepeTuHy rpadikiB piBHAHB X + 2y = —3

i2x —y =4 rpadiry piBHAHHA 3x + y =17

1132. I'pa¢ik ginitiHOI PyHKII TpoxoauTs yepesd Touku A(—1; 1)

i B(3; —7). 3agatiTe 1110 PyHKILiI0 (hOPMYJIOO.

1133. 3maiigiTe 3HaueHHA £k, OJ9 SKOIO CHCTeMa pPiBHAHDb
x + 2y = 5;
2x +4y ==k

1134. YV amuky Jjexartb 25 A0JIlyK — YepBOHI Ta »KoBTi. Bizmomo,

IO YePBOHUX A0JYK Ha 3 OinbIime, HixK KoBTuUX. CKIIbKH
SI0JIYK KOYKHOT'O KOJIBOPY JIeXKAaTh B AMUKY?

Mae 0e3Jriu po3B’sI3KiB.

1135. I3 nBOX myHKTiB, BigcTamb Mik axumm 17 KM, ogHOUYAC-
HO BUUIIJIN HA3yCTPiU OHA OAHIN MBI rpymu TYPHUCTiB i 3y-
cTpinmcsa yepes3 2 ron. 3HAUAITh MIBUAKICTh KOMKHOI Ipynu,
AKIITO MIBUAKiCTh mepmroi Ha 0,5 KM/roa MeHINa BiJ ITBUAKO-
CTi Apyroi.

1136. IIBa aBTOMaTu 3a 8 XB cIiIbHOI poboTHU posdacysanu 600 Kr
nyKpy. Ilepmmuii aBTromar 3a 2 XB i Apyruii — 3a 3 XB pasoM
poadacoByoTs 190 Kr mykpy. CKiIbKHM KijJorpamiB I[YKPY
posdacoBye 3a XBUJIUHY KOXKHUUN aBTOMAT?

1137. Bparosi i1 cecTpi pasdom 10 pokiB. CKiJIbKU POKiB KOXKHOMY
3 HUX, AKIIO Uuepes pik Opat Oyhe BABiui crapiuii 3a cecTpy?

1138. Ha mepimiit Kaaym0i OyJs10 Ha 5 KyII[iB KBiTiB OijbIle, HixK Ha
apyriii. Ilicada Toro AK 3 mepimoi KaymMou nmepecaguan 4 KyIi
Ha IPyTry, Ha APyrifi KaymOi crasmo KymiiB B 1,2 pasa 0iyb-
111e, HisK Ha nepiriti. CKiabKY KYIiB KBiTiB 0yJI0 Ha KOXKHIN
KJIyMOi cmoyaTKy?

1139. MoJsioko oxHiei KopoBu MicTuTh 5 % KUPY, a APYyroi —
3,5 % . 3MmimaBIiu MOJIOKO Big 000X KOpiB, omep:xanu 18 i
MOJIOKA, YKUPHICTEH AKOT0 nopiBHIOE 4 % . CKiIbKU AJIS IILOTO
BUKOPHCTAJIN JiTPiB MOJIOKA BiJ KOXKHOI KOPOBU?

“4d  [HTepaKkTHUBHE 3aBHAHHSA JJIA caMoIepeBipKu 7
IlincymkoBe 3aBHTaHHA

a
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3aBgaHHA OJd caMmonepesBipku Ne 7

ITowamxkoeui pieenv
1. $SIxuii 3 HaBeneHMWX 3AIIMCiB € BUPA30M 3i 3MiHHUMM?
A6:-1,5-2 B a>bd Bx-y=0 I' m+5n
2. §Ixa 3 HaBemeHUX PiBHOCTEN HE € TOTOMKHICTIO?
A(c+1)¥2=c2+2c+1 B (2-b)2=4-4b+ b?
B x2-9=(x-9)(x+9) I' B2-8=(k—2)(k*>+ 2k +4)

3. ITopgaiite Bupas (m®)? : m* y Burisami cremnexs.

A m3 B m? B m1° r m“
4. CopocriTs Bupas (b + 8)(b — 8) + 64.

A b?2+128 b b*-64 B b2 ro
5. PosB’saxirb piBHAHHA 3(x — 2) = X.

A -3 b 1,5 B 2,5 r 3

6. Ha pucynky so0pakeHo rpadik Jgimifimoi N
dyHKIil. fIKe 3 HaBegeHUX TBEPIKEHDb
mromo 1iel pyHKINiI € HenmpaBUJIbHUM ?

W

S
7
g\

A JTama (QYHKIiA € OPAMOIO ITPOIOPITii- \
HICTIO

b {dxiio s3HaueHHS aprymMeHTy AOPiBHIOE
—1, To 3HauenHa GyHKIIiI fopiBHIOE 1,5

B I'padik QyHKIIII IPOXOAUTH Uepes3 TOUKY
(1;-1)

I' T'pagik QyHKIIII IPOXOAUTH Uepel3 TOYATOK KOOPAUHAT

-
IRy

|
N RS
/1

Cepeodniii pigenv

7. o KoxxkHOro uncaoBoro supasy (1—3) nobepiTh itoro 3HaUeH-
Hsa (A—]1).

15,52—2-5,5-4,5+ 4,52 A -1

2 5,52+ 2-5,5-4,5+ 4,5 B 1

3 5,52 — 4,5 B 10
T 100
T 1000
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8. ®ymKIi 3agano popmysono y = 4x + 3. 3HAUAITH 3HAUEHHA
apryMeHTy, IJd AKOT0 3HaueHHA (pyHKIil mopiBHIOE 1.

AT b1 B 0,5 r -0,5

9. 3BmaiigiTe sHauenHsa supasy (1 —b)(1 +b) + (b— 1), arkmio
b=25.
A 50 b —48 B 50 ' 52

10. 3HaiifiTh 3HAYEHHS CyMHU X, + Y, AKIIO (X; Y,) — PO3B’A30K

x—y=4;
2x +y=>3.
A 14 b -2 B 2 ' 4

CUCTeMU PiBHAHD {

Hocmamniil pieend

11. Toexits ToTOXKHiCTB (3a — 2b)? — (2a — 3b)? = 5(a? — b?).

12. IloGyayiite rpadik ¢pyurmii y = —2x — 1. Kopucryrouucs rpa-
(pikoM, 3HAHAITH 3HAUEHHS X, OJA AKUX (PYHKIia HaOyBae
Bil’eMHHUX 3HAUEHD.

13. Posp’suxits piBHaHHA (x — 3)(2x — 3) = (x + 3)%

14. Tpu aBTOoMOOini mepeBessu pasom 18 T BaHTaKy. Ileprmii
aBTOMOOiIb mepeBi3 BauTa:ky B 1,4 pasa OijibIle, HidK OPY-
Ui, a gpyruii — Ha 1 T MenIne, Hixk Tperiii. CKiJIbKM TOHH
BaHTaKy IIepeBi3 KOMKHUIT aBTOMOOLIb?

Bucoxui pigenv

15. 3maligite sHaueHHs BuUpasy a’— 2ab + b? + 3(a? — b?), akio
a=1,28;b=-2,56.

16. Po3B’saXiTh piBHAHHS:

1) x3 + 5x2—4x — 20 =0; 2)[14 - 2(1 — 3x)| = 3.

17. 3HailifgiTe 3HaueHHA a i b, gma aAKux rpadik piBHAHHA
ax + by = 2 npoxoauts yepes Touku (2; 1) i (—2; —2).

18. Ilepimoro pasy 3 6aHKiBcbKOI KapTKu 3uaau 40 % ycix rpo-
meii, a apyroro — Ha 500 rpu menrIme. Ilicia nmboro Ha Hil 3a-
guinniaoca 30 % mouaTkoBoi cymu. CKibKY I'puBEHL O0YyJIo Ha
KapTIIi CIIouaTKy?



3adaui nidsuuieHol ckaiadnocmi

3AJTAYI IIABUIIEHOI CKJIATHOCTI

ITam’araiiTe: xXoueTe HaABUNTHCS ILJIaBATH, — CMiJHBiIe
BXOJBTE B BOLY. X0UeTe HaBUNTUCI MaTeMaTUKU, — 0epiThCs 3a
sagmaui. KosKeH po3B’A30K € CBOEPIAHIM MUCTEIITBOM IIOIIYKY.

Muxaiino Kpasuyk

o po3mimy I. Ilini Bupasu
1140. Yu mosxua B3anuci #1 *2 %3 %4 %5 %6 %7 %8 %9 % 10 mo-
CTABUTH 3aMiCTh 3ipOYOK 3HAKM «+» abo «—» Tak, 1100 3Ha-
YeHHs OJepP KaHOT0 UMCJIOBOTO BUpPa3y AopiBHIOBAIO: 1) 5;

2) 0; 3) 60?

1141. HoseniTp, 110 Ay Oyab-AIKOr0o HATYpPaJbHOTO 3HAUEHHS 7
YKCJIO:
1) 92" — 1 ginurbes ua 10; 2) 3** + 4 pinurhea Ha 5.

1142. JloBeniTh, mo s OyIb-IKOr0 HATYypPaJbHOTO 3HAUEHHSA N1
yucio 10" — 4 ginmutbed Ha 3, ajie He gianuTbcd Ha 9.

1143. loBeniTh, 1110 He iCHY€ HATYPAJIbHUX YUCEJI M i n, 1A SKUX
OyJia 6 TpaBUJIBHOIO piBHicTL m(m + 1) = 3" + 27",

1144. 3HaiigiTe HaliMeHIle HaTypaJbHE UYMCJIO0, SIKe BHACJIiJTOK
MHOKEeHHA Ha 2 Ja€ KBaApaT HaTypaJbHOTO UMCJIa, a BHACJII-
JTOK MHOKEHHS Ha 3 — Ky0 HaTypaJIbHOT'O YHCJIa.

1145. JloBenithb, mio sHauenusa Bupasy 277 + 9 — 815 nginurebcsa
Ha 11.

1146. IloBeniTh, 110 cyMa YOTHMPHOX MHOCJIiIJOBHUX HATYPAJIbHUX
cTelleHiB uucia 3 giautbeda Ha 120.

1147. [Qna neakux HaATypaJbHUX 3HAUEHb m i n umcjo 3m + 2n
minuTbesa Ha 7. JloBemiTs, 110 AJIS TMX caMUX 3HAYEHb M i n
Ha ( JiIUThCA M YHCJO:
1) 10m + 9n; 2)4m + dn; 3) m + 3n.

1148.1) Jleaki mBa HaTypaJbHI uncia Ipu OiJIEHHI HA ( JalOTh Ty
camy octauy. [loBeaiTh, 1110 PiBHUISA [TUX YUCEJI TiJIUTHCST Ha 7.

2) HoBeniTsh, 1110 cepen OyAb-AKNX BOCBMU HATypPaJbHUX UU-
ceJl 3aBiKAM 3HAUAYTHCA ABa UNCJa, PIBHUIA AKUX MiJIUThCA
Ha 7.
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1149. o gesxoro TpuI@pPoBOTO YKCJIA IIPABOPYY JOTUCAN OTHY
nu@dpy i Bi ogep;xaHOro yncjaa BiTHAJYU IToUYaTKoBe. BuaBu-
JIoCs, 1110 pisHUIlA giauThesa Ha 9. AKy nudpy gonucamamu?

1150. [IBomu(ppoBe YMCJIO B CYyMi 3 UMCJIOM, 3aIllICAHIM THUMMU Ca-
MuMHu nudpamMu, ajge y 3BOPOTHOMY IIOPAAKY, Ja€ KBaaparT
HATYPaJbHOTO YHcJaa. SHAUAITh yci ABomu(poBi uncaa, dKi
MaIOTh TaKy BJIACTHUBICTh.

1151. Homep KBUTKA CKJagaeThcs i3 mectu mudp. KBuToK BBa-
JKAIOTh <«IMACJIMBUM», SIKIIIO B MO0 HOMEPi cyMa IIepIInX
TPbOX IU(P AOPIBHIOE CyMi TPphOX ocTaHHiIX. [loBediTh, I1110:
1) AKIIT0 KBUTOK 3 HOMePOM abcdef € «IacauBUM» , TO ¥ KBU-
TOK 3 HOMepoM defabc — «IlacauBUM»;

2) cyma HOMeEPiB «IacJauBUX» KBUTKiIB abcdef i defabc ni-
autecsa Ha 1001;
3) cyMa HOMEPIiB yCiX MOMKJIMBUX «IMaCIUBUX» KBUTKIB Mi-
autsed za 1001.

1152. 3gaiigiTs yci HaTypaJabHi 3HAUEHHS M i n, IJd AKUX € IIpa-
BUJIBHOIO PiBHICTB:

1)(m+n)?—n?=3; 2ym2—(m—-n)2=9.
1153. Po3B’a:KiTh piBHAHHA:
1) x® — x" = x* — x% 2) (|x| = 2)(lx| + x) = 1 =[x = 1f;

3)(x?+4x+3)2— (x?2+4x - 3) = 0.

1154. [Ina neaKuUx 4uces X Ta Jy € IPAaBUJIIbHOIO PiBHicTL 9x + 8y =
= Txy. [loBexiTh, 10 AJIA IUX YNCEJ TAKOXK € IIPABUJIBHOIO
piBHicTh 81x% — 49x%y* + 144xy + 64y* = 0.

1155. HoBeniTp, 1m10:

1) kBagpar 1ijoro yucya abo giauTheA Ha 3, a00 Ipu AiJIeHHL
Ha 3 mae B ocTaui 1;

2) nyist OyAb-sIKOTO HATYPAJbHOTO 3HAUEHHA N YUCI0 3n + 2
He € KBaJpaToM I[1JIOTO YMcJia.

1156. Pisuuna xBajapaTiB HATypPaJbHUX YHCEJ M i n € IPOCTUM
yucgoMm. [loBeniTs, m1o:
1)ym=n+1;

2) unciio 4m + n? € KBaAPATOM IiJIOTO YKCJIA.

1157. MoBexiTs, 110 O OyAb-IKOrO0 HATYPAJbHOTO 3HAYEHHS N

3HaUYeHHA BUpasy n? + 3n + 2 € CKJIageHNM YKUCJIOM.
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Ilo po3miay II. ®yHKmii

1158. ®ywukiito sagano popmyaomn y = x> + 2ax, ne a — nesike JI0-
maTHe yncao. Yu HaOyBae 1A (PYHKIIA Bil’€MHOIO 3HAUCHH?

1159. 3uaiigite Hy i pyukItii, 3aganoi popmyi0r0

y=|x?—-16|+|2x — 8|.

1160. [IBoe miBuaT 3marayucsa y 0iry Ha gucrauiii 100 m. Ha pu-
CYHKY 63 300paskeHo rpagdiku ixHix 3abiriB mporsarom mep-
mux 8 ¢. 3HAUAITH BifcTaHb MiK AiBUaTaMu y MOMEHT (Pi-

HIiIITy TepeMOKHUIli, BBAYKAIOUM, III0 KOXKHA 3 HUX Oirsa 3i
CTaJIOIO MIBUAKICTIO.

S, M A
50 1
40 // 1T
"4

30 /i

20 /
V.
101/

»

0 2 4 6 8tc
Puc. 63
1161. I'padik giHifiHOI PyHKIIII TpoxoauTs uepes Touku (—1; —2)
1(2; 1). 3uaigiTs yci 3HaUeHHA a, AJId AKUX el rpadik opo-
XOOUTH i uepes Toury (2a; 9 — 3a).

1162. 1) ITo6ynyiite rpadik GpyHKII y = x + |x|.
2) [Ins AKuX 3HaUYeHb b piBHAHHA X + |x| = b Mae 6esniu Ko-
peHiB?

Mo po3miay III. Jliniiini piBHIHHA Ta 1X CHCTEMH
1163. He BuKoHYy0OUM 00UYNCIIEHD, JOBEIiTh, II[0 YHCJIO 2 He € KO-
peHeM PiBHAHHSA
135x(1297x — 468) — 114(273x + 575) — 2125 = 0.
1164. CkinbKu KOPEeHiB 3aJIeKHO BiJl 3HaUEHDL @ MA€ PiBHAHHA:
(@ -a)x—a)=a—1; 2)|x —a|+|x—1]=0?
1165. [Tawmo piBHgHHA b(x — 1) + 5b=8(x +b) + 1.
1) [Ina sxux 3HaUeHb b PiBHAHHS He Ma€ KOpPeHiB?
2) YUu icHy10Th 3HAUEHHA b, 01 AKUX PIBHAHHSA Mae OijbIie,
Hi’K OJMH KOPiHb?
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1166. Po3B’sa:KiTh piBHAHHS:
1)1 —x+ x2+ (x®— x2)?° = x;
2) 5(2|x — 4| — 3) = 3(2|4 — x| + 3).

1167. I3 micTa A 1o micTa B BuixaB aBTOOyC i pyxaBcs 3i IIBUIKI-
ctio 60 Km/ron. Yepes miB rogmHu BiH 3yCTPiB aBTOMOOiIb,
AKui ixaB 3 micta B. Ileit aBTomo06iab 1oixaB 10 micta A i ue-
pes 40 xB BUpyIIuUB y 3BOPOTHH nIsax. 3a 20 KM Big micta B
aBTOMOOiJIb Ha3MOTHAB aBTOOyC. SHAUIITH BiICTAHb MidK Mi-
cTaMu, AKIIO IMBUAKICTL aBTOMO0iIA mopiBHIOE 90 KM/TO.

1168. Cunas mini, muHEKY I 0Ji0Ba Mae Macy 1 KT i MicTuUTh oJ10Ba
Ha 20 % OinbIme, Hixk Migi, a muEKY — Ha 50 % OinbIre, HiXK
oJioBa. S3HAUIITH Macy MUHKY B CILJIaBi.

1169. Taro sg06uTh, KaBy 3 MoJioKOoM. Koam oMy nmanm MOBHY

. o 1 .
YJaImKy caMOl KaBU, B1H BIAIINB - YaIllKX 1 JOJIMB MOJIOKOM.

5

IloTiMm 3HOBY BiAIIMB = YaIlIKU i 3HOBY A0JUB MoJiIoKoM. Ilic-

5

JIS ILOT'O B UAIIIITi CTAJIO KaBU Ha 56 MJ OijbIlle, HidK MOJIOKA.
3HaAUAITL MiCTKiCTh YaIlIKU.

1170. 3naiigiTs yci 3HaUYeHHA a, OJIS AKUX Imapa uucea (2; 5) e
posB’sa3koM piBuAHHS 2(5a + 1)2x — 5(2a — 1)’y =T.

1171. Ilo6ynyiiTe rpadik piBaanHS |x| — |y| = 0.

1172. Po3B’s:KiTh cucTeMy PiBHSIHbB:
0 {xz — 432 = 20; 2){(x +3)2 — (x + 2)?=—2y + 5;

x — 2y =2; (y—52—(y+3)2=4+4x.

1173. 3HalgiTe, yci mapm miamx 4dmces, IKi € po3B’siBKaMu PiB-
HAHHA X2 — y? = 3.

1174. Po3B’sKiTh PiBHAHHA:
1)2x+y+5)2+2x—y—1)*=0;
2)3x+y—-2/+2x—y+ 3 =0;
3) x>+ 2y*+ 2xy —4y +4=0.

1175. CrinbKu po3B’A3KiB, 3aJI€KHO BiJ 3HaUeHb @, Ma€ cCUCTeMa
PiBHAHD

3x + (a — 2)y =6a;
x—(a+2)y =-27
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1176. Po3B’sa:KiTh cucTeMy PiBHAHB i3 TpboMa 3MiHHUMHU (TOOTO
3HAUAITh yCi 3HaUeHHA 3MIHHUX X, Y 1 2, IJd AKUX KOXKHE
PiBHAHHA CHCTEMU IIE€PETBOPIOETHCS B MPABUJILHY YHCJIOBY

piBHiCTB):
2x +y +2z=21; ) ) 0 o,
1) {x + 2y + 2 = 20; ){;‘ Y
x+y+2z2=19; X eyt az =0

1177. 3uaigiTes Taki uncaa a, b, ¢ i d, 0aa AKX € IPABUILHOIO
KOXKHa 3 PiBHOCTe:
a=bed; a+b=cd; a+b+c=d; a+b+c+d=1.
1178. Ha pormmmi sanucaHo n’ATh unces. Bigomo, 1m0 cyma Oyab-
SIKUX YOTHUPHOX i3 Imux umces AopiBHIOE 1. YoMy mopiBHIOE
cyMa BCiX 3ammcaHUX ymuceJa?

1079. I3 Bimuuni go YepniBmis o 8 roxg BuixaB aBTobOycC, a 3 Uep-
HiBI[iB 10 BimHumi o 10 rox — aBTomM06iyib. [0 MOMEHTY 3y-
cTpiui 06 11 roxg aBTOoMO0iIbE mpoixas Ha 120 KM MeHIIIe, HiK
aBTOOyC. S3HAUAITh IIBUAKOCTI aBTOOyCa I aBTOMO0iIA, AKIITO
no Bimuuni aBromo6iap npuixaB o 13 rox 15 xB.

1180. V¥V nepmiomy OyTii € 4 1 Bogu, a B apyromy — 8 J. fIKIro
nepinuii 0yTesib HAIIOBHUTU BOJOIO, IIEPEJUBIIH i1 3 APYTOro
OyTJsa, TO 00’eM BoAu B Apyromy OyTJi craHoButume 60 %
Moro MicTKoCTi. IKIO 3K Apyruii 0yTeabr HAIIOBHUTH BOJOIO,
MePeuBIIH il 3 IepIIoro 6yTasa, To 06’eM BOAU B IEPIIOMY
OyTJIi CTAaHOBHUTHME TPETHUHY MOT0 MiCTKOCTi. S3HAUAITH MiCT-
KiCTh KOXKHOIO OyTJISA.

1181. [Isoma mapajieIbHUMHU 3aJTiBHUUYHUMU KOJIiSIMU PyXaIOTh-
cA HaA3yCTPiu OAMH OOJHOMY nBa NOTATU. [[OBKMHA IIE€PIIIOTO
nmotsara gopiBaioe 130 M, a gpyroro — 104 m. 3ycTpiBHuiuch,
MOTATH IpoTAroM 4,68 ¢ AN OAWH IOB3 Apyruii. SIKOM mo-
TATA PYXAJUCA B OJHOMY HAIIPAMKY ¥ IIEPIIUHA IIOTAT mepe-
raHAB APYTuUii, TO BOHW UMM 60 OAWH MOB3 APYTHUH IPOTATOM
46,8 ¢c. 3HAUAITHL NIBUAKICTh KOMKHOI'O IIOTATA.



Bidomocmi 3 kypcy mamemamurku 5—6 kaacis

BITOMOCTI 3 RYPCY MATEMATHRH 5—-6 KJIACIB

1. HATYPAJIBHI YUCJIA
Pan marypaabHuX 4yucelI

1» 2; 3/1 4‘; 51 6; 71 8‘2 9/1 1®; 1 1; voe

HajimeHmum HaTypaabHUM dYucjaoM € uyucio 1. Haibiabimo- |
| 7O HATYPAJBHOTO YHCJIa He iCHYE. >

: Iz gBOX HaTypaJnbHUX uUmcCesl, AKi MalmOTh Pi3HY KiJIbKiCT
nudp, 0iabIIEM € Te, ¥ sKoro nudp oiabime. §
! I3 1BOX HATYPAJbHUX YMCEJI, AKi MAalOTh OJHAKOBY KiJbKiCTh |
éumbp, OLJIBIIUM € Te, V SKOro OiJIbIlle OOUHUILH Y HaI‘/’IBI/ImOMﬂ
§p03pﬂ,z:i. SKIO KiJIbKiCTh OAUHUIL Y HAUBUIIIOMY PO3PALL o,u;-§
| HAKOBA, TO GLJIBIINM € Te YUCJIO, Y SIKOro Giibllle OAVHUIb ¥ HA |
| OPSOK HIDKYOMY POSpsAi, i T. A. 2
\ Hanpuriazn: 15 418 > 9864; 1543 > 1528.

il 3 HATYypaJbHUMH YUCJIIAMU

JlogaBaHHA 1 BiTHIMAHHA HATYPAJBHUX UYNCEJI

cyma pisHuysa
4N ¥
a+b=c a—-b=c
VAN VAN
0o0anox 000aAHOK 3MeHwyeane 8i0’EMHUK

a—-b=c,arkmoc +b=a

MHoKeHHd i TiJleHHS HATypPaJbHUX YHCEJI

a'b=\a+a+...+a} a:b=c,akmoc-b=a
bpgsiB
0o6ymox uacmka
¥ ¥ N\
— [ pe——n
a‘b=c a:b=
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2. IIOAIJBHICTD HATYPAJIBHUX YUCEJI

JIiTbHMKM 1 KpaTHI HATYpPaJbHOTO YHCJIA

, JinbHuKOM HATYPATLHOTO YKCJIA 7l HA3UBAIOTh OyAb-AKe Ha- |
TypajJbHe YUCJIO, Ha AKe N JINTHCA HAILJO.
KpamHum HaTypaJabHOMY UUCJY k Ha3WBaIOTh OyAb-AKe Ha-
TypajJbHe YNCJO0, AKe JINThCA Ha k. >

minpHUKU: 1, 2, 3, 4, 6, 12
KparHi: 12, 24, 36, 48, 60, ...

Yucio 12

, Ha 10 gisurbcsa Te ¥ TiIBKU Te HATypaJbHE YMCJIO, 3AINC |
| AKOro 3aKiHuyeTbeda rmu@poro 0. <

Ha 5 pinuTscs Te i TiIbKY Te HATypaIbHEe YKUCIIO, 3AIIUC KO- |
' 7o 3aKiHuyeThca nu@poio 0 adbo mudpoio 5. <

/ Ha 2 ninuThea Te # TiIbKY Te HATYpaIbHE YHUCJIO, 3aIIUC KO- |
| TO BaKiHUYyeThCA MapHOIO ITU(POoIo. <

/ Ha 3 pinuTsca Te it TiTbKY Te HaTypaIbHe YUCJI0, CyMa @D |
| AKOT'O AiMIUThCA Ha 3. <

Ha 9 ginurbesa Te i TiIbKHU Te HATYpaJbHE YKCJIO0, cyMa Hu@p |
| AKOT'0 JiIuThCcA Ha 9. :

HarypasnbHe umciao HasUBAIOTL NPOCMUM, SKIIO BOHO Mae§
TiJIBKY Ba Pi3HI JIIBHUKU: ONUHUITIO 1 caMe Ile YHUCJIO.

2,3,5,7,11,13,17,19, 23, 29 — nepimi 10 mpocTux unce..

HarypaJbHe YMCJIO HA3UBAIOTh CKIA0CHUM, SKITO0 BOHO MaE
OijbIlle, HidK ABa SiJIBHUKH.
: Ko:xxue ckigazeHe YHCIO MOYKHA PO3KJIACMU HA Npocmi
| MHOMCHUKU — 3aIllCaT! y BUIVIAAL NJOOYTKY KiTbKOX IIPOCTHX |
| gmcelI. ;
. Hampukmiazg: 120 =233 - 5.
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Haioiapmmii crmiJdbHMN TiJIbHUK

/ Haii6inbilne HaTypajibHEe YHCJIO, HA AKe MiJIUTHLCA KOXKHE 3
%,I[aHI/IX HaTypaJbHUX UMCeJl, Ha3UBAIOTh HAUOIIbUWLUM cnim;num%
| OiIbHUKOM IIUX YKCEIL.
: II1o6 3HaliT HAWOINBIINUNA CHITBHUN AITBHUK KiJIBKOX 1II/I
'ces, MOKHA: 1) pOBKJACTH JaHi Ymcia Ha MPOCTI MHOXKHUKY; |
' 2) gHaiiTi OGYTOK iX CILIBHIX MHOKHUKIB. 2
Hanpuknan: 2=2-2:-2-3-3; 60=2-2-3-5;
HCH(72;60)=2-2-3=12.

/ HaiimeHIe HaTypajbHE YKCJIO, fKe NIIUTHCS HA KOXKHE 3 |
| JaHWX HATypaJIbHUX YKCeJ, Ha3UBAIOTh HAUMEHUUM CNIAbHUM |
KPAMHUM ITAX YUCeJI.
: 1106 sHaliT; HaiMeHIIIe CIiJbHEe KPaTHE ABOX UHCEJ, MOMK-
Ha: 1) po3kJjacTu AaHi yncJsa Ha IIPOCTi MHOXKHUKM; 2) PO3KJIAL
| OZIHOTO 3 YKCeJI IOMHOYKUTH HA Ti MHOKHUKY 3 PO3KJIALY APYTO- |
ro YKcjaa, AKUX HeMa€e B PO3KJIA/i mepIoro. é
\ Hanpukaan: 712=2-2-2-3-3; 60=2-2-3"-5;
HCK(72;60)=2-2-2-3-3-5=360.

3. JECATROBI 1POBHA
ITopiBHAHHA HECATKOBUX APOOiB

, I3 [BOX MECATKOBUX APOOiB GiibINuUil TOH, y AKOro GinbIma |
Imija yacTuHa. SIKII0 AecATKOBL ApoOM MaloTh OSHAKOBI I[iIi ya-
' cTMHH, TO OinbIIuii TOU Api6, y AKOro GiJabllle YUCIO AECATUX; |
éﬂfcmo UHCJIO AEeCATUX OJHAKOBe, TO OinbIuil TOH Apiod, y choroé
| GiJIBIIIe YMCJIO COTHUX, i T. . §
. Hampuknag: 15,4 > 12,98; 15,43 > 15,41.

, 106 dodamu (8i0HAmMU) HECATKOBI Apo0H, iX 3aIUCYIOTH OAUH |
i OMHUM TaK, 100 KoMa cTosAa IIia KoMoro. lami mogaroTs (Bif-
| HIMaIOTB) IeCATKOBI Apo0u, SK i HaTypaIbHi uncia, He 3BasKaloun |
Ha KoMH. ¥ cyMi (pPidHHIIi) KOMY CTABJIATH IIiJ] KOMOIO. §
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Hanpurkaan:
+ 0,714 1,75
11,3 0,592
12,014 1,158

/ 106 nomHoMcumMu OAWH NECATKOBUI ApPi6 HA Ipyrui, no-%
' TpiGHO: 1) He 3Ba)KaOUYM HA KOMU, BUKOHATYA MHOMKEHHS UKCEJI |
éHR HaTypaJdbHUX; 2) V T0OYTKY BiJOKPEMUTHU IIPABOPYY ROMOIO%
| CTLIBKM JeCATKOBUX 3HAKIB, CKiJIbKM IX MalOTh OOMABA MHOMK-
HUKHU Pa3oOM.
t 106 nodiaiumu mecaTKoBUiT Apid Ha mAecATKOBuUii apio, no-%
' TPi6HO B AijleHOMY ¥ [iJIbHUKY IepeHeCcTH KOMU IIPABOPYY Ha |
éCTiJII:KI/I ecATKOBUX 3HAKiB, CKIJIBKM iX € B ALJIBHUKY, a H0T1M§
BUKOHATH AiJIEHHS Ha HaTypaJbHE U1CJIO. §

Hanpurkaan:

4 N 4 N
X(l)’gg 5(1}2 : 1\5)2'= 547,2 : 152 = 3,6

—an 547,2(152

36 - ’ }7

sd Sy

0,576 —&

N\ 0 J

4. 3BUYAIHI TPOBU

IIpaBuibHI Ta HENPABUJIbHI TpPoOHU

g «—uucenbHur |
3euuaiinuil 0pio b (a i b — HarypaabHi uucsaa) |
3HAMEHHUK :

Hpib, unceIbHUK AKOTO MEHIINH BiJi 3BHAMEHHUKA, HasnBa-§
| 10T NPABULLHUM OPOOOM.
> Hpib, unceIbHUK AKOTO OLNBINNII 3a 3HAMEHHUK abo /:[opiB-§
HIOE IOMYy, Ha3UBAIOTh HENpPasuJbHUM OpoOOM. 5

.3 . .~. 4 5 .
Hanpukian: 1 MIpaBUJIbHUN IPio; 4 HEeIIPAaBUJIbHI |
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1 . . 1
5= — mimrame uncio; 5 — 11iJia yacTuHA, 1 IpoboBa yacTHUHA

4
ITepemeopenns MiulaH020 YUCLA 51 5-4+1 21
8 HenpaguavbHuil Opi6 4 4 4
21:4=5(ocr. 1)
ITepemeopenns HenpasuibHOZO
O0poly 6 miutane LuUc.o 21 _ 5l
4 _~»4

g SIKIII0 YKMCeNbHUK i 3HAMEHHUK 3BUYANHOTO APO0Y IIOMHO- |
KUTH abo MOJiINTU Ha OfHe Ii Te caMe HaTypajlbHe YHCJIO, TO
| OZIePsKUMO APi0, I110 JOPiBHIOE JaHOMY. <

H .8_3-2_ 6, 15_15:5_3
aNpUKJIAL: - = 5 = = on . E "4

, IT106 3BecT; ApoOM 4O HANMMEHIIIOTO CHiJIbHOTO 3HAMEHHUKA,
' moTpi6HO:
! 1) sHaliTu HaliMeHIIle CIiJbHe KPAaTHE 3HAMEHHUKIB JaHUX |
npo0iB (11e 1 Oyme HallMeHINNY COiJIbHUY 3HAMEHHUK);
: 2) 3HANTU JOJATKOBUM MHOMKHUK JJIsI KOKHOTO APOOY, IMOMTi-
%JII/IBH_II/I HaWMEeHIIIUHN COiIbHUI 3HAMEHHUK Ha 3HAMEHHUKU aa-%
| HUX IpOOiB;
3) IOMHOMKUTHY YMCEJbHUK i 3HAMEHHUK KOXXHOT'O IPO0Y Ha
BiAIIOBIAHUN JOAATKOBUUM MHOMKHUK. §

. 3.5
Hanpukaan, naa anpo0iB - i - MmaTuMeMo:

46
1) HCK(4; 6) = 12;
2) nomaTkoBi MHOKHUKU: 12:4=3; 12:6 = 2;
5 3°_ 9. 5° 10
: 4 12 6 12
' CIinBHOrO 3BHAMEHHUKA 12.

— 3BeJiu Apodu % i g 10 HAXIMEHIIIOT'O



Bidomocmi 3 kypcy mamemamukxku 5—6 Kaacie

/ I3 nBOX APOOGiB 3 OHAKOBUMY 3HAMEHHUKAMU O1/IbIINII TOH, |

| UMCeJBbHUK SKOTO OLIbINNH, i MeHIIUH TOM, YHCEJbHUK SKOTO |

MEHIIINHA. §
Hanpuraan: 5 > g, 9 < §

TTT T §

! IITo6 mopiBHATH ApoOM 3 PiSHMME 3HAMEHHUKAMH, IOTPiGHO

| 3BeCTH iX 10 CILIBHOrO 3HAMEHHUKA 1 TIOPiBHATH OflepKaHi [podu.

[ITo6 dodamu (8idnamu) Opobu 3 0OHAKOBUMU 3HAMEHHU- |
| Kamu, ToTpibHO momaTy (BixHATH) IXHI ynceabHUKY i cymy (pPis- |
%HI/ILUO) 3anmrcaTy B YUCEJbHUKY, 4 3HAMEHHUK 3aJINIIUTU TOI‘/’I%

| caMUH.

Hamnpuxia, 3 —I—4 7.4 _1_3 1_l=§_l=Z
PURIA: 9" 11711 7 7 7 878 8 8

, 106 dodamu (8i0HamuU) OpoOU 3 PIBHUMU 3HAMEHHUKAMU, |
' moTpibHO: 1) 3BecTu Apo6HU [0 CHiJILHOI'O 3HAMEHHUKA; 2) JOJaTH |
' (BigHATH) OfepIKaHi POOY 3 OZHAKOBUMY 3HAMEHHUKAMU. >

, {06 nomuoxcumu odun Opi6 Ha Opyeuil, TOTPIGHO TOMHO- |
SKUTH 1XHI YMCeJbHUKH i JOOYTOK 3allMiCcaTH B YHCEJbHUKY, II0-
| MHOKUTH iXHi 3HaMeHHUKY i 106yTOK 3anucary B BHAMEHHUKY. |
. II1o6 nodirumu odun 0pi6 Ha Opyzuil, TOCTATHRO JijJeHe IIO- |
MHOKUTU Ha YUCJO, OOepHeHe 0 AiJTbHUKA. Z

2 15 '2-1%° 3.5.2_5.3_5-3_15

5 16 5-16; 8'8°'3 8 2 8-2 16

Hanpuxkaan:

, 11106 3naiimu dpi6 6id wucnia, JOCTATHBO YUCJIO IIOMHOMKNATH |
Ha e apio.
1106 3Haiimu 6i0comKu 6i0 wucia, JOCTATHbO 3AINCATH Bij- |
| COTKH y BUTJIAL [POOY i MIOMHOMKUTY YKCJIO Ha Iei Apib. :
/ Hanpuxaazn: 30 % Bix uucaa 140 — e 0,3 Bix uucsaa 140:

140- 0,3 =42.
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3HaAXOMKeHHA YHCJa 3a BifOMHM 3HAYCHHAM
MOoro Ipody 4u BiICOTKIB

IMTo6 snatimu uucno 3a eidomum 3HAYEHHAM 1020 OpoOy, |

JTOCTATHHO Ile 3HAUEHHS IIOMIJIUTH Ha Apio.

. o6 snaitmu uucno 3a ilozo 8idcomramu, TOCTATHBO 3allH-

caTu BiJCOTKM Y BUTJIALL Apo0y I HOALINTY 3HAUEHHS BiICOTKIiB

|Ha oflepraHuUii Api6. §

’ Hanpukian: sHaiigemMmo uncio, 15 % sKoro mopiBHIOIOTH 3:
15 % = 0,15; 3:0,15=20.

5. BITHOIIEHHA I IIPOITOPIIIL

Bignomennsa

BionoweHHam IBOX UKCeJ HA3UBAIOTh YACTKY IIUX YKCeJ.
a : b — BimHOIIEHHd YHcJa a I0 uucia b.

106 3raiimu gidcomkoge 8i0HOULeHHA 080X Yuces, TOTPi0-
HO 3HAWTHU BiJHOIIEHHS ITUX YMCEJ i 3amucaTu pes3yJabTaT y Bif-
| COTKaxX.
/ Hanpukian, BigcoTKoBe BiIHOIIIeHH urces 7 i 25 mopiBHIOE:

7:25=0,28=28%.

/ PiBHicTh ABOX BigHOIIIEHD 3a YMOBH, III0 BOHA € IIPABUJILHOIO,
| HA3WBAIOTh NPONOPYIE0. <

KpPQilHi
YjeHu

a:b=c:&
L1

cepedni
YjlenHu

KpaiiHi cepeoni
YyjeHu YjleHu

B

OcHOBHaA BJIACTUBICTH ITPOIOPILil

Axkmoa :b=c:d (% = g — IIpoIOopILis, To ad = bc.



Bidomocmi 3 kypcy mamemamukxku 5—6 Kaacie

y ESI/ 4» 3; 4; 1 0 1» 2 Ty 1, 5» Dy oo
I[ini wucna

28; 2,51; 3%; —45; -30,5; —8%; 0 — payionansri wwena

C Parmionanpui uncaa )

ITini yncna (I[pOGOBi ‘{I/ICJIa)

. U;l.'IIl ] (qI/ICJIO(D ( Harypaabui
Bi’eMHi umcsaa quciia

Mody.nem nomaTHOrO uncia i uncnaa 0 € Ime came 4MCJIO; MO- |
| yJIeM Bifi’€MHOTO YMCJia € IPOTUIeKHe HOMY YHCJIIO: ’

la| = a, akmo a > 0; |a|=—a, axmo a < 0.
Hanpuxmaan: 0| =0; |-8|=

106 sratimu cymy 060x 6i0’emHuUX wUces, TOTPiIOHO JOmaTH
ixHi MoayJIi ¥ TOCTAaBUTH IIepe OJleP;KaHUM UHCJIOM 3HAK «—».
- 106 snaiimu cymy 060X 4ucen 3 PiHUMU 3HAKAMU, TIOTPI0- |
'Ho: 1) sHaiitu Monyxai nofaHKiB; 2) Big GigbIIOro MOAYJISI Bif- |
HATYU MEHIIINHN MOAYJIb; 3) HOCTAaBUTH Iepe] OAeP:KaHUM UHUCJIOM
| 3HAK TOTO JOJAHKA, MOAYJIb AKOTO Oi/IBIIHIA. §
! Hanpuraan:

-16 + (-9)=-25; 3,2+ (-4,4)=-(4,4-3,2)=-1,2. /
/ 106 3Haiimu pisHuylo 060X YuceJ, TOCTATHHO IO smeHmy-§
BAHOTO JIOJATH YMCJIO, IPOTUJIEKHE Bi/l’EMHUKY. 2
. Hanpuxrnax: —15 - (-9)=-15+ 9 = —6.



Bidomocmi 3 kypcy mamemamurku 5—6 kaacis

MHOKeHHSd i TiJIeHHS palioOHAJbHUX YHCeJ

106 sraiimu 0obymok 080x 6i0’€MHUX HlUCeL, TOCTATHBO |
IEePEeMHOKUTH IXHI MOIYJIi.
| IITo6 3Haiimu dobymokx 060x uucenr 3 Pi3HUMU 3HAKAMU,
JOCTaTHHO IIEPEMHOMKUTHU IXHi MOAYJI1 Ta IIOCTAaBUTH IIepes oaep-
JKaHUM YICJOM 3HAK «—». ;
| Hampukaan: —5:(-9)=56:9=45; —-5-9=-(5-9)=-45.

106 3Haiitmu wacmky 0680x 6i0’€MHUX Yuce], TOCTAaTHBO
MOMYJIb IiJIEHOTO IIOMiJINTY HAa MOAYJIb HiJIbHUKA.
106 sHaiimu wacmky uucen 3 pi3HUMU 3HAKAMU, /::oc'ra'r-é
HBO MOIYJIb A1JIEHOTO IMOJiINTU HAa MOAYJb OiIbHUKA 1 IIOCTaBU-
TH IIepel ofepP:KaHIM YMCJIOM 3HAK «—». é
\ Hanpukmaan:

-15:(-3)=15:3=5; 15:(-3)=—-(15:3)=—-5.

BaacruBocti nomaBaHHA
a+ b=>b+ a — nepecmasHa 8racmusicmo
(a+b)+c=a+ (b+ c)— cnoayuna eracmusgicmo

BaacTuBocTi MHOSKEHHS
ab = ba — nepecmasgHa 8aracmugicmov

(ab)c = a(bc) — cnoayuna eracmugicm

IIpaBusa po3KPUTTA TYKOK

IMTo6 poskpumu Oyxru, neped AKUMU CcMOiMb 3HAK «+»,
HOTPiGHO OIYCTUTH AYIKKHY i BHAK «—+», 1[0 CTOITH ITepe HUMU, 1
3amncaTH BCi JOLaHKHU, AKi Oyau B Iy:KKaX, 3i CBOIMU 3HAKaAMU
> at+(-b+c)=a-b+c. (
\ 106 poskpumu Jyxku, neped AKUMU CMOIMb 3HAK «—»,
§n0Tpi6Ho ONYCTUTH OYKKH i 3HAK «—», II[O CTOITH IIepes HUMMH,
i 3anmmcaTu BCi JoJmaHKHU, AKi OyJau B AYKKaX, i3 IPOTUICKHUMU
 BHAKAMM: 2




Bidnosidi ma 8kxasisrxu

BIJIIOBIJAI TA BRA3IBRH

§ 4. 658. 2,5; 4. 659. —1; 2. 665. 1) y = 0,8x. 666. 1) y = 1,2x. 667. 1) 0; 4;
2)2.668.1)—-2;0;2)—-1.672.s=200—-80t; 0<t<2,5;0<5<200. 675. 1, axmro
x =—3. 676. -2. 680. 6 unucesn. 681. 120 r. 697. 5) -2 < x < 2. 701. 3)5<t<10
4) 5c¢; 50 m. 702. 2) 0,5 rox; 3) 4 km/rox; 5 Km/rox. 705. 3) Ha 10 c; 4) 1 M/C,
1 M/c. 707. 129,5 xr. 709. 300 cm. 710. Hi. Brasiexa. Cyma S Bcix aa,uaHHx
qrces € IapHEUM YrcyaoM. SIKmio creptu uncia a i b, To cyma ycix uwnceur, 1o 3a-
JIUINAThCA, JOpiBHIOBaTHME S — @ — b. 3aIMCcaBIIIN IIicjs IILOTO YKNCJI0 a — b abo
b — a, MmaTuMeMoO Urcia, cymMa SKuX gopiBHoBaTuMe (S —a—b)+a—b=.S—2b abo
(S—a—-b)+b—a=S-2a.Bobox BunagKax HoBa cyMa € IapHo0. 3podiTh BUCHO-
Bok. 730. 1) (1,5; 5); 2) (1; —1); 3) (6; 1). 731. 1) (1; 1); 2) (0; 2). 733. 1) (—3; 0);
(0; —4,5); —3; 2) (70; 0); (0; —21); 70; 3) (0; —8); Bichr x He mepeTHWHAE; HYJIIB
Hemae. 734. 1) (—4; 0); (0; 10); —4; 2) (3; 0); (0; 4,8); 3; 3) (0; 6); Bicw x He mepe-
TUHAa€E; HyJIiB HeMae. 742. 2) 60 km/rox; 80 xm/rox; 4) s = 60¢. 743. 2) 15 m/c;
3) 30 m. 744. (5,2; 12,8). 745. (11; 29). 746. k= -1,5. 747.b="1.
750. 1) V= 34 - 0,085s; 2) 18,7 a; 3) 400 km. 751.1) V= 30 + 1,5¢; 2) 75 m3;
3) 40 xB. 752. 1) —4; 2) —3,6. 754. 25 % . 755. 360 r; 120 r. 756. 16. Brasiska.
Hexait m? — 225 = p, ne p — mapocre unciao. Toxgi (m — 15)(m + 15) = p. O6rpyH-
TyIiTe, 1110 B TaKoMy Bumaaxky m — 15 = 1. 757. 3) x = 0,75. 759. 3) Ha 40 °C;
4)ua 20 °C.762.1)(-0,5; 0); (0; —1); 2) x <-0,5.765.(1,5; 0); (0; 6). 766.1) (1; 3);
2) (-0,4; 6,6). 767. x = 0, x = 4 — mymni QpyHKIil; ~4 — HalIMeHIITe 3HAUEHHS.
769. 3) 32 °F; 212 °F.

SaBmanua anaa camornepesipku Ne 4. 1. B. 2. 5. 3. B. 4. T". 5. B. 6. B. 7. 1-T};
2-B;3-0.8.B.9.T.10.B.11.1) -3; -1<x<3;2) -3<x<5;1<y<3.12.0; 6.
13. x < —-1. 14. Tak. 15. -2; 0. 16. (2,8; 3,4). 17. —7.18. -0,5 <x < 0,5.

§ 5. 778.1)1; 2) 0,4; 3) 4; 4) —3; —2,5. 779. 1) 4; 2) —6; 3) 14; 4) —1. 780. 1) —3;
2) —0,5; 3) 12; 4) 8. 784. 1) —1,4; 0,25; 2) KopeHiB Hemae. 785. 1) —2,5; 1,25;
2) xopeHiB Hemae. 786. 1) 0,2; 2) 1,125; 3) 12—5 787.1) 16; 2) -1,5. 788. b = —1.
789. a = 14. 790. 2) -9; 0; 9; 3) —2; 2. 791. 1) —3; 1,5; 2) 2. 792. 1) 2x* + 2y%
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2) 10m?2. 794. Ipyromy. 795. 1) 54 080 oci6; 2) 50 000 oci6. 804. 1) 3; 2) 0; 3) xo-
peHiB HeMae; 4) KopeHeM € 0yab-aKe uucio; 5) —2; 6) —0,5. 805. 1) —1; 2) KopeHiB
HeMae; 3) —2; 4) 4,5. 806. —9. 807. 9. 808. 1) 5; 2) 6; 3) 0,4; 4) —1; 5) %; 6) —9,8.
809. 1) 4,5; 2) 1; 3) —4; 4) —5. 810. (1; —1). 811. 1,2. 812. 4. 813. 9. 814. 1) %;
2) %; 3)5;4)-8.815.1)-1; 2) —%; 3)-1.816.1)-2;9; 2)10; 20; 3)—7;11;4)—3; 1.
817.1)-0,5;3; 2)1;5. 818.1)8;12; 2)0;2,5; 3)0,4;1,6. 819.1)—6; —2;
2)3;5.820.1)b=3;2)b=-3.821.1)a = —-2,5; 2) a = 1. 822. k # 5. 824. 32.
825. (3a + 15) k™. 826. (5a — 2) xm. 827. 33 m’aui. 829. 35 oci6. 830. 120 cro-
piHok. 832. 18 i 15 xomm’torepiB. 833. 200 nmuctauux; 40 xBoitnux. 834. Toro-
as1 — 40 kr; cocaa — 10 r. 835. 5 craumiii. 836. 16 cropinok. 837. 75 Km/rom.
838. 50 rpu; 70 rpu; 60 rpu. 839. 20, 35 i 30 camxaniris. 840. 5 xB. 841. 5 pokis.
842.201i 16 abayk. 843.361 12 porir. 844. 501 30 kumkok. 845. 20 Kypeii.
846. 12 kr. 847.300m. 848.36 kM. 849.34 km/rox. 850.15a; 12 .
851. 2 m; 1,6 m. 852. 8000 rpu. 853. 12 a6ayk. 854. 7500 rpu. 855. 1) 480 kr;
420 kr; 2) 12 xB. Brasieka. Yac posdacyBanHsa Oyne HaAWMEHIIIUM, SKIIIO
aBTOMAaTH 3aBepiiaTh pobory oxpmouacHo. 856. 80 xm/rox; 90 xm/rox.
857. 560 xm. 858. 56 pokis. 859.500r. 860. 500 meraneii. 861. 1000 r.
862. 1) 1; 2) -0,05. 865.1)Hi; 2)rak. 866.He w™oxxkHa. Brkasigka.
3adapOyiiTe KJIITUHKK [OOIIKM B OLIWMI Ta UYOPHUN KOJBOPU B IIaxX-
OBOMY TIIOPANKY. BpaxyiiTe, IIM0 IIicasd KOMKHOTO XOAy B3MIiHIOETBCA KO-
Jip RIITUHKM, Ha AKi# croiTh ¢Qimka. 870. 1) 4; 2) -3; 3) —2,6; 4) 2; 5) 5;
6) —1. 871.1) -2; 2) —%; 3) —3,2; 4) %; 5)0; 4; 6) —2; 1. 872.(1; 3). 873.a = —1.
874. He icaye. 875.80 rpu. 876.121i 8 pokis. 877.20 xm/rox. 878. 23, 251
30 neraneii. 879. 30 kr. 880. 1250 rpH.

3amaHua nia camornepeBipku Ne 5. 1.B. 2.T. 3. .4.B.5.T".6.B. 7. 1-11; 2-T';
3-A.8.T.9.5.10. A. 11. (3; 1). 12.1) -2,5; 2) 2. 13. 34 m; 20 m. 14. 12 kr; 14 KT}
11 kr. 15.-3; 1,5. 16. a =—1. 17. 2,5 kr. 18. 500 M.

§6. 896.(2;2). 897.m=2. 898.p=5. 899.1)a=-1; 2)a=2,5.
900.1)b=15;2)b=-2.901.1) (x; 0,4x — 2), e x — 6yab-akKe umncyuo; 2) (3; y),
ne y — Oynb-ake uucno;  3) (=55 5); 4)(1;-1,8); 5)(3;0); 6)(2; -1).
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902. 1) (x; 3 — 1,5x), ne x — O0yab-ake uucyao; 2) (x; —2), ne x — O0yIOb-sIKe YuC-
Ja0; 3) (4; —1); 4) (0; 4). 903. 6 manux i 3 Benuki Kopobru. 904. a = 0; a = 0,4.
905. b = —7. 908. 8008 onuuuns. 909. Ha 4 % . 910. 'auua. Brasisxa. Ilicasa
nepirioro xony Mupocaasu I'anHna mMae BigipsaTu ogHy a00 ABi IIeJIIOCTKU TaK,
1100 Ha pOMAIIIIli YTBOPUJINCS ABA JIAHIIOKKY 3 OJHAKOBOIO KiIBKiCTIO meJsio-
cToK. SIKmio maai MupociaaBa BigpmBaTUMe II€JIOCTKHU BiJf OJJHOTO JIAHITIOMK-
Ka, To ['amHa mMae BigpmBaTHu TaKi cami 3a IMOPSAAKOM MEJIOCTKH Bij iHIIIOTO.
926. 1. 927. -2. 928. (0; 3); (-18;0). 929. (0; —-2,5); (2;0). 930.a=-2.
931.c=2. 934.a=4; b=2. 935.a=2; b=2. 936.Icuye:a=1.
937. 1) (x + y)(7 + a); 2) (x — 3)(x — 1). 938. —15. 939. 28; 16. 940. 43 kM.
941. Hi. Brasieka. Xoua 0 B OgHiN KyIIi Mae OyTu He MeHIIe HixK 4 soayka. ITig-
paxyiiTe Macy 4oTUPLOX HaMmermux a0ayk. 946. 1) (4; 2); 2) (0; 4); 3) (2; 1);
4) (—1; 1). 947. 1) (1; 1); 2) (3; —4); 3) (3; 4). 948. 1) Onun; 2) »KOTHOTO;
3) 6esmiu. 949. 1) Besmiu; 2) :xoxuoro; 3) onun. 951.a = 0; b = 3. 952. ¢ = 2;
d=-1.958.a=0,5;b=-2.959.6=-4.960. 1) c # 2; 2) c = 2. 961. 1) 2; 2) 3.
964.400 7. 965. 7 0ci6. 967. 1) (35 3); 2)(0; 1); 3) (1;-1).968.1) (1; 3); 2) (45 1);
3) (3; 1); 4) (1; —2); 5) posB’askiB memae; 6) (3; 2). 969. 1) (7; 2); 2) (3; 5);
3)(7;1);4)(1;-1); 5)(1; 0); 6) (1; 1). 970. 1) 2; 2) 1. 971. —-2. 972. 1) (2; 1,5);
2)(1;-2);3)(2;—-1); 4)(2;1).973.1)(1; 0,5); 2) (1; —1); 3)(3; 3). 974. 1) (2; —2);
2)(4;5). 975.(3;-3). 976.1)(3;-2); 2)(-2;1); 3)(1;-6); 4)(1;-2).
977. 1) (2; 4); 2) (1,5; 0,5); 3) (3; 1); 4) (5; 3). 979. 1) (4; 3); 2) (1; —0,5).
980. (10; 2). 981. 1) y = —x + 4; 2) Tax. 982. y = 2x + 1; 1. 983. b = 1,5.
984. a = —-8. 986. 0. 987. Hi. 988. 105 xm. 989. Brasiska. Ilpunycrumo,
110 KYJIBOK KOXKXHOTO KOJILOPY He Oiybire mrectu. Tomi pisHuxX KOJILOPiB Mae
OyTu 1moHaiiMmeniIie 5 (AK01, HATTPUKJIAL, PI3BHUX KOJbOPiB 0yJ0 4, TO BCiX Ky-
JbOK OyJio 0 He Oinbire 6 - 4 = 24). 3HAHAIT, IPOTUPIUYA 3 YMOBOIO 3aaui.
992. 1) (4; 3); 2) (7; 2); 3) (—1; 1). 993. 1) (3; 1); 2) (—1; 2). 994. 1) (-4; 2);
2)(2;-1); 3)(052); 4)(9;5); 5)(2;1); 6)(2;-2); 7)(=1;-1); 8)(2;-2);
9) (1; -1). 995. 1) (1; —1); 2) (=15 3); 3) (15 =2); 4) (2; 1); 5) (1; —1); 6) (6; 4).
996.3.997.2.998.1)(1,2;-2); 2)(20; 1); 3) (1; 3,6); 4) (—2; 4). 999. 1) (2,5; 10);

2) (6; -9). 1000. Kozmoro. 1001. Beamiw. 1002.1) (0,5; 0,5); 2)(%; —%);

3)(~0,5; —2); 4) (0; —1). 1003. 1) (2,5; 1); 2) (1,5; 5). 1006. 1) (4; 1); 2) (0; —1,5).
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1007. (-2; 3). 1008. a = —-2; b = 3. 1009. He icrye. 1010. b = —4. 1013. 72 ne-
peBa. 1014. 0,85 xr. 1015. Brasiska. IIpumyctumo, 1110 3HaAAyTHCS ABa MicTa
A i B Taki, mo goporaMu Kpainu mpoixatu 3 A 1o B He MoKHaA. 3a YMOBOIO,
KOXKHe 3 MicT A i B cmosiyueHe JOPOro0 NPUHAWMHI i3 7 iHmmMMum mictamm.
Bpaxyiite, 1o inmumx mict € 13 i cepen Hux Hemae micra C, AKe CIOJIydYeHe
Ioporoio i 3 mictom A, i 3 mictom B (iHakmie 3 A o B mo:kHa 0ys0 6 mpoixaTu
yepes 1e micto). 1017. 64 i 56 kymris. 1018. 11 a6ayk; 6 rpymr. 1019. 30 rpu;
20 rpu. 1020. 2 1; 1 1. 1021. 5 gBomicuux; 9 Tpumicuux. 1022. 6 Mmouer;
2 mouetu. 1025. 25; 7. 1026. 22; 8. 1027. 4 i 5 cropinok. 1028. 8 rpH; 22 rpH.
1029. 32 m; 20 m. 1030. 30 km/rox; 2 km/rox. 1031. 32 kr; 40 kr. 1032. 8 i
12 geraseii. 1033. 17 i 10 ticreuor. 1034. 31 pik; 7 pokis. 1036. 15 i 18 amesn-
cuui. 1037. 5 i 7 mimkis. 1038. 43 xm/rox; 3 km/rox. 1039. 28 Km/rom;
2xm/ron. 1040. 17 mau rpH; 7 Maa rpa. 1041, 60 xr; 42 xr. 1042. 100 x™m/Tom;
80 km/rox. 1043. 90 xm/rom; 75 xkm/roxm. 1044. 3 mankum; 4 raaku.
1045. 8 rpr; S5 rpH. 1046. 2000 rpr; 1500 rpr. 1047.48. 1048. 53.
1049. 38 km/ron; 34 xm/rom; 57 kM. 1050. 5 km/rox; 4 km/rox. 1051. 40 r;
20 kr.1052.1)2m2+3mn; 2)2a%—4ab.1053.1) (1 +3b)(a—c¢); 2) (x +y)(x—y +2).
1056. Brasieka. IlpunycTumo, 1110 HiBIiTPOBUX OAHOK Ha CKJAl He 3aJIUIIN-

Jnocs. Ko saauuioca x 0aHOK, MicTKicTh AKux 0,7 J1, Ta y 6aHOK, MiCTKiCTh
x+y=3600;

0,7x +y=2800.
icHye mapm HaATypaJbHUX 4YHNCeJ, dKa Oyjaa O pPO3B’A3KOM IIiei cucCTeMH.

1062.1)(2;1);2)(-1;-1).1063.1)(4;-1); 2)(0,5;-1).1064.1,5.1065.1)(1;-5);
2)(3;2).1066. 3.1067.(2;1). 1068. 1) (1; —3); 2) (1; -2); 3) (6; 15); 4) (10; 14).
1069. a = —-2. 1070. 11 gBomicumux; 14 vorupumicuux. 1071.80 km/rox;
70 km/rox. 1072, 24 1; 16 1. 1073. 20 i 40 xamxkok. 1074. 150 i 100 mepes.

AKuX 1 jJ, To MAEMO CHUCTEMY PiBHAHD { O6rpyuryiite, 1110 He

3aBmaHHa mia camomepeBipkn Ne 6. 1.T. 2. B. 3. . 4. B. 5. A. 6. B. 7. 1-]1;
2-A;3-T.8.T.9.5.10. 5. 11. b =-2.12. (2; 1). 13. (-1; —-5). 14. 171 19 s6-
ayk. 15.a=0,2; b=-0,6. 16. (1; 1). 17. k=-1,5. 18. 80 r; 200 .
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IToBTOperHsa 3a kypc aaredopu 7 kmaacy. 1080. 1) 2401; 2) 1; 3) —16; 4) 7.
1082. 64. 1086. 5) 23 — 322 + 5z — 6; 6) b®> — 8b* + 5b + 14. 1087. 3) 0,09 — m?;
4) x*y? — 1625. 1089. 1) —12n?%; 2) —x2 + x + 3; 3) —81; 4) —20y + 50; 5) a?; 6) k2.
1093.1) (x—y)(a+3); 2) (xy — 2)(x +1); 3) y(3 — 2a)(3a — x); 4) (a + 2b)(a — 2b +
+1); 5) (x — 3)(x + 1); 6) (m — n)(m — Tn). 1094. 1) —4; 4; 2) —1; 0; 1; 3) 2;
4)-1; 1; 3. 1097. 1) 2,25; 2) 4. 1100. x = —1. 1101. -5. 1108. 3) 80 km/rox;
80 km/rox. 1110. 1) (2; 3); 2) (0; 0); (—2; 4). 1111. b = 6. 1113. 1) 15; 2) 5;
3)—4;4)2;5)1; 6)—1,5.1114. 1) 3; 2) KopeniB memae; 3) —3,4; 4) 2; 5) —1; 4;
6) —8; 8.1115. £ = 4. 1116. Hi. 1117. b = 1. 1118. 21 kr; 14 &r. 1119. 14 m;
16 m; 10 m. 1120. 3600 o1; 1200 ;1. 1121. 12 xB. 1122, 80 cropinok. 1123. 5 xi-
HOK. 1126. b =1. 1127, (3; 1). 1128. 1) (4; —2); 2) (2; 2); 3) (1; —0,5); 4) (2; 3);
5) (3; 1); 6) (0,5; —1,5); 7) (-6; —7); 8) (—4; —4). 1129. 1. 1130. (0,5; —1).
1131. Tak. 1132, y =—-2x - 1. 1133. £ = 10. 1134. 14 uyepBoHUX, 11 KOB-
Tux sg6ayx. 1135. 4 xm/rox; 4,5 km/rox. 1136. 35 kr; 40 kr. 1137. 7 pokis;
3 poku. 1138. 191 14 kymris. 1139. 6 a; 12 .

SaBmanuga aja camomnepesipkn Ne 7. 1.T. 2. B. 3. 5. 4. B. 5. T'. 6. B. 7. 1-B;
2-T'; 3-B. 8.T. 9. B. 10. B. 12. x > -0,5. 13. 0; 15. 14. 71; 5 1; 6 7. 15. 0.
16. 1) —5; -2; 2; 2) -2,5; —-1,5. 17.a = 3; b = —4. 18. 5000 rp=H.

Samaui migBumenoi ckmamuaocTi. 1140. 1) Tak; 2) mi; 3)mi. 1144. 72.
1149. 0 a6o 9. 1150. 29; 38; 47; 56; 65; 74; 83; 92. 1152. 1)m =1, n=1;
2ym=5,n=1;m=3,n=3;m=5,n=9.1153.1)-1; 0; 1; 2) 0; 2; 3) —4; 0.
1155. Brasiska. 1) Iline uuciio n mosxe matu Burysn: 1) n=38k; 2)n =3k + 1;
3)yn=38k+ 2, ne kK — mine uumcio. Po3risaHbTe TPU MOKJIUBI BUIAIKMN.
1158. Tak (manpukaan, Aximo x = —0,5a). 1159. x =4.1160. 10 m. 1161. a = 2.
1162. 2) b = 0. 1164. 1) fxiio a = 0 — KOAHOTO KOpeHsd; AKIINo a = 1 — 6es-
Jiu KopeHiB; aximo a #0ia #1 — 1 Kopiub; 2) akmio a = 1 — 1 KopiHb; AKIIIO
a #1 — xomHoro KopeHs. 1165. 1) b = 8; 2) me icuyrors. 1166. 1) 1; 2) —2; 10.
1167. 290 km. 1168.450r. 1169. 200 mn. 1170.a=0,2. 1172.1)(6; 2);
2)(-1;1). 1173.(2;1); (2;-1); (=2;1); (=2;-1). 1174.1)(-1;-3);
2) (-0,5; 2,5); 3)(—2;2). 1175. dxmio a#—-1 — oaumH pO3B’A30K, AKIIIO
a = -1 — 6esyiu po3B’askiB. 1176. 1) x =6; y=5;2=4;2)x=y=2=—1.
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Bidnosidi ma 8kxasisrxu

Brasisrxu. 1) JlomaBiiu piBHAHHA CUCTEMU, MOYKHA 3HAWTU 3HAUEHHSA CYMU
x +y+z. Hani 3 mepiioro piBHAHHA CHUCTEeMHU MOYKHA 3HAWTM 3HAUEHHS X,
3 APYroro i TpeTboro — 3HaueHHA y i 2. 2) JlomaiiTe PiBHAHHA CHUCTEMMU.
1177.a = 4l2; b= %; c= %; d= % 1178. 1,25. 1079. 72 xm/rom; 96 km/rog.
1180. 6 1; 10 n. 1181. 27,5 m/c; 22,5 m/c.
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