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Biraemo, npy3i Ta nogpyru!

Mu npooBxYEMO pA30M 3 BAMH MIHABATH OCHOBU JOCHTE TOYHOI HAYKH —
anredpd, mo ¢ pVEHIAMEeHTOM NI DATraThOX TAJIVIell MAaTeMATHKH TA 1HIIHX
HAVK.

Bupuawyn anredbpy, MH po3BHBATHMEMO MHCJIEHHSA, TPEHYBATHMEMO
MAM ATE TA 3ArapTORYBATHMEMO XAPAKTED, 4 1 MI3HABATHMEMOCH [P0 11 IpaK-
THYHE 34CTOCYBAHHA B pilaHuX cdepax — Bl eKOHOMIKH Ta 1HMeHepil
70 KOMIUKTePHUX HAVE TA CTATHCTHR,

Jas Toro, moed kpame i epeRTHRAIIIE COPHIIMATH 1HGQOPMAIIITD, MATEeplA
Yy OIPYYHHKY NOZAHO B YITKIH Ta LTIOCTpaTHBHII (hopMl. BnrOoCKn Ha monax
OLIA TeOpeTHYHOI'0 MATEPIAJY CIVIVIOThH JOJATKOBHMH IIJIKAZKAMHE TA Hara-

JAYBAHHHAMH,

' - oA, ™
|
' ‘ [ L.
o | -
@ e | g O ‘
leropuani
 p Tranoei 1 pobmem haxTH IhprpaMmea
MOMHJTEH MHTAHHA po IKT
MATEMATHEY
\ = : = _ .

Jna meuaKoro opleHTYRAHHA B MIJIPYYHHKY BHKOPHCTAHO TAK]
VMOBHI NMO3HAYKH:

1 — JZAaBOAHHA 718 (DPOHTAILHOI TA 1HIHBUIVAILHOI PO0DOTH;
2 — MI3HABAJBH] TA IPHKJIATHI 3aBIAHHA;
*
3 — 3aBIAHHA DIIBHINEHOI CEJIATHOCTL:
&
4 — aapnanns 3 puroprcTanaaM [13 GeoGebra;
EN
5 — mareMaTHEKA AHTIIHCLKOI.
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Ax xopucryBaTHca NiAPYIHHKOM

Ha noyatky RoMHOrO poajuiny Oiipy4HHKS [10aHO OIHC TOrO, 110 BHBYA-
THMETLCH B HLOMY, A TAKOMX HABREIEHO DPHETATH IPAKTHYHOIO 3ACTOCYBANHA

remi. lle momomose BaM 3poayMiTH, K HOBl 3HAHHA MOMHA BHKOPHCTATH
B pPeaJILHOMY HHTT]I Ta Y0OMY BOHH BAMJIHE] JJ18 BAINON0 NOJAJLINOID HAB-
YAHHSA 1 po3BATRY. TYT MICTHTBCH 1 CJIOBHHE MATEMATHYHHX TEPMIHIB YEpPa-
IHCBKOK) Ta aHMNHCHhKOK MOBAMH,

[lorTopuTi BHBYeHHIT MATEPIAN BAM J0IOMOMEE pyOpHKa

gmnmmhr-

a NEePEeRIPHTH CBO1 3HAHHH — @ Nepesipre

AK] POAMINIEHO HANPHEIHI KOMKHONO PO3ILIy.

Ja 1onoMoron @ IPOEKTHHX poDIT B MoMkeTe cipobyBaTH

3aCTOCYBATH HADYTI 3HAHHA HA [OpPAKTHIL,

: L J 1 ) =] ik i =
Wﬂﬂm . BH FHAIIeTe IKasl,
HeCcTAHJIAPTHI 3ABJAHHSA, a4 TAKOMK JABJAHHA AHNTIICHEKOI MOBOO.

3MicT MAPYYHHUKA JOMOBHEHO IHTEPAKTHEHHMH BIPABAMM TA polodnMH
APKYUIAMH, HK] JOCTYIIHI B eJIeKTPOHHOMY A0MATEY (HOCHIAHHSA POIMILEHO
Ha ¢. 2). Tar sy MaTuMere amory Kpalie 3poayvMITH Ta 3aKpIINTH BHBYeHHI
MAaTepias v 3py4HHil 4ac Ta B ﬂﬁpﬂ]:[ﬂh.-l}" JIJISl BAC TeMIIL.

Cropucraitrecs BMimenuyMy B miapyaauky QR-konammu, mob oanaiiomi-
THCA 3 MOBEIeHHAM BJIACTHBOCTEH, 03HAK 1 TEOPEeM.

AdosenenHs BIaCTHBOCTENH, 03HAK | TeOpeM

https://fformula.education/dovedennya-teorems-
oznak-ta-vlastyvostej-geometriya-8-klas/

Bamxaemo ycnixis!
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MosTropenHsn. Bupasn 3i
cTeneHAMm

Y4YeHHM YacTo JA0OBOAHTLECA OpanOBATH |\
3 HANIBHMYAITHO Be/IHEKHMH 800 MAJIHMH BLICTA-
HAMH, HIBHJIKOCTAMH, MacaMi Tomp. Hanopn-
KJIA, BUIcTaHs Bia e go Micsiis cTaHoBHTE
240 000 muns adbo 240 000 - 1609,344 merpis,
merariers cerrna — 1 080 000 000 sm/Ton,
Maca eJeKTpoHa NpHOJIHIHO JOpiBHIOE
0,0000000000000000000000000000009 K,
A Maca MLTHHEHR — brmaksigo 0,000000000753 kr.

Lli ancna BasKo BHKOPHCTOBYBATH B pO3
pAXVHEAX 1 HABRITE 3anHcysatTH. Tomy
JIH NodHadYeHHs BeJIHKHX 4YH MATIHX YHCe!1
yvueHl aacTocoBVIOTE creneni. Hanpuknan,
BlACTAHL Bl Jemm no Micana aanucyioTb
ar 2.4 - 10 MEAL, IMBHAKICTH CBIT/IA —
1,08 - 10" kmiros, macy enexrpora — 9+ 107" gr,

A Macy nmUIHHEN — 7,53 - 10" gr, |

/

Knw4oBi cnosa

« Jliniiixe pisHAHHESA
(linear equation)

* I'padixr (graph)

* CHCTEMA PIBHAHE
(stmultaneous equations)

* Poap siayBaTH

Y usomy posgini mu:

* IPHragaeMo JITHIITH] PIBHAEHHA
Ta 1X CHCTEeMH;

* PO3B A3VBATHMEMO 3a71a41 3a JI0N0MOT010
JMIHIAHHAX PIBHAHB;

5y o 3 o .
* 03HAHOMHMOCH 31 CTEIIEHEM 13 1ILJTHM : "PHHE’HJIHI ;ﬂﬂjlf
BT €MHIM MOKA3HHKOM; (to SUUE LT J2ro0 2ms)
* 113HAEMOCH BAACTHBOCTI CTElleHs * Crenins (power)

* [lokaannk crenens

13 IMJITHM DOKAIHHEKOM: -
. (exponent)

* JI3HAEMOCH TPOCTHI crocid 3anmucy
IViKEe BETHKHAX 1 JVKE MAJTHX 9HCE; i {?CH“EH i (base)
* BHKOHYBATHMEMO J111 3 YHCIAMH, * Cranpapraui BUrAn

HOJAaHHMH ¥ CTAHIAPTHOMY BHIVIAI] qucsa (exponential
qYHCTA. nofation)
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PiBaanHa — 1@ pIBHICTh, 0 MICTHTE HEBIJIOMY 3MIH-
HY (x, Y, 2., ). Hesizloma aminua B nmiHiffHOMY piBHSHHL Mae
Oy mijgHeceHa 1o neproro creneds (x' = x), Tomy pieHaHEA

b
' [MepHoro cTeneHsd € JIHIHHIME PIBHAHHAMH.

g4 = 8 | 2x = 10, =0,4x = 5 — niHiiAH] pIBHAHH,
l L. l d3x—-2=11, T(x+2)=3, |x| =2 — piBEAHHA, 0 3B0-
:ﬂnamplnm:maa AATHCH J0 JIHIAHEX,
S ey gtcad s Pignocunvni piBHSHHS — 1@ PIBHAHHA, fKI MADTh

OIHAKOB] po3B daky, PiBHAHH, K] He MAIOTE KOPEHIB TAKOMX
€ PIBHOCHTLHHMH.
Yu e pipaansaa 2x+ 3 =111 3x = 12 pisHocHNIEHEMHA”
2x+3=11 1 3x=12

T—
-

ill

m 2x=8 x=4
ax=b — x=4
sarasmLal BHTAS Orme, 2x+3=1113x= 12 ¢ piBHOCHILHUMH PIBHAHHIME,
MiHIHOrO PiHHHHHA Poap's3koM piBHAHHA ¢ KOPiHb PIBHAHHA.
3 O/IHIEK) IMIAHOI0, Kopine piBHAHHEA — 11I¢ 3HAYEHHA HEeBLIOMOI 3MIHHOI,
neaib — gesaxi y paal mJICTAHOBKH SKOl pPIBHAHHA NepeTROPIeThCA HA mpa
YHCIA, X — aMIHHA. BHJILHY piBHICTE, ToOTo Koan 3ajtaemMo x = 4, To NpaBIIBHO,

e mo2Z-4+3=11.

llob pose’azamu pienanna, norpidHo 3HANTH 3HAYEH-
ufa Heiomol amiuel. Jlimiiine piBHAHHA MoOMke He MATH
KOPEeHIB, MOKEe MATH OJIHH aAD0 De3)r4 KopeHIs.

s 'k F
- L
i

17

Moayns Byae-saxoro Ipuknan
YHCAA IABATH
HOJIATHE SHEN0. Poar’soxiTe piBHAHHA.
19] =8 L a)8x+2)=32c+7) 6) Jx| +7=3

-9 =9

x—1 3x—18B 15
B) =3 8 6

Poar’'saanua

A

a)8x+2)=32x+"7T) B) lx] +7T=3
8x+16=6x+21 lx|=3 -7
Ex+16—6x=6x+2]1 —6x x| =—

2x+ 16=21 Binnosines. Pispaaasn
2x+16-16=21- 16 He Mae KOpeHIB.
2x=5H

2x b B 1

= x=4: x=2-.
2 2 2’ 2
Vector MathafSc a © Bigsssinarreo oSlrects, Yo iipaka aaxiemeni. Ko acTions et myiinikaing we sooke SyTi RUImsope,
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Binnmoeink. x = 2—1".

2
SE=l_Sv-18_ 18
2 6 5 [loH serasnsaTH
) 3x—18 _ 15 CHJIAMM] PIBHMAHHA |
6 9 = a -'E"E' 1 TErKo ANAXOMITH |
1XH] KOpEeH1, MOIKHA |
SE} _ 1?3;15} =15 BHKOPHCTOBYBATH |
3x—3-3x+18=15 il i
= «Poan' aayaaus .
Eii éﬁ e y Microsoft Excel. |
Binnosias. Pisaanns mae Geaniy KopeHis. - — —4‘!
He piBHAHHA 3 ABOMa 3MIHHUMMW

ax + by = ¢ — aara/iLHAI BUCIISUT JOHIITHOTO PIBHAHHA 3 JBOMA
amMiHHEMH, 1€ a, b, c — neski unena, x Ta y — aminsi (@ # 0, b £0).

Vnopaakopana napa wuces, U0 3a/10B0JILHAe PIBHAHHA 3 JBOMA 3MiH-
HUMH HAIUBAEThCH poie’naxom ukoro pieHaHusA. llykawoun poar'saku ni-
HIHHOIO pIBHAHHA 3 JBOMA IMIHHUMH, BHKOPHCTOBYIOTE BJIACTHBOCT] P1BHO-
CHJIBHOCT] PIBHAHE 1 TOTOMKH] IEePETBOPEHHA BHPAJLB.

Ax poas'aaaTi pilBHAHHA 3 IBOMA 3AMIHHHMM?
Kpox 1. llimcrasumn B piBHAHAEA NOBIIBHE JHAYEHHA OJTHIE] 3MIHHOL.
Kpox 2. Poss'szaTi yreopeHe piBHAHHA.
Kpox 3. Suaiiru BiNOBIJiHE JHAYEHHSA 1HINO]I 3AMIHHOL

Ilpuknan . -

5 SHaIITL OVIL- KW POo3B A30K piBHAHEA 3x + by = 17.

Poap'azannun

Hexait x = 4, Tom
J-4d+0y=17. =-— Hinerapnaemo B pisgAlHA X = 4,
12=12+5y=17-=12 =— Poas'sayemo yreopese piBHAHHA

FHAXOIHUMO BIANOBLIHE SHAYEHHA ¥,

Ax nodvavearu rpadik plBHAHHA 3 TBOMA 3MIHHEMI?
Kpog 1. 3naiita byas-AK1 IBAa HOro po3R A3KH.
Kpok 2. lloaaagynTi Ha KoopAHHATHIN IJTONIHHI BUUTOBLTHL IM TOYKH.
Kpor 3. llposecrn yepes HHX npsamy.
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lpuknan

e S cE E GG cHE cEE G

9 [lobyayiire rpadik pisaannaa 2x — y = 3. | I'padik miniftaoro ;:
1 - 1
Poar’azauna : I Jmm;iﬁnm p
3HalineMo DVIE-AK] IBA PO3BR A3KH PIBHAHHA. o=t by = ¢ — npaus. :
1) Hexamx=0,Tom 2 -0—y=3. N s
D=y=3 i
-y=3 31 e
y=-3 5
(0; —3)
2) Hexaitx=2,tom 2-2-y=3.
4-y=3 A —
4-4-y=3—4 3 -2 —%:0 3 =
—y=-1
y=1 £ 0 9 "

Hunpmnnyﬁ're:n] . y O

1 Poap'amiTs piIBHAHHA.

a)x—3=-8 B)=6+x=5 B) -12=-12+x
r) —6x = 42 1) —32x = —4 e}xgﬂzlln

2  Poass'sgiTh DIBHAHHA,
a) 3{(4x - 9) =81 0)2(6—2x)=9 B) 2lx—5H)=3x— 18
r) 6 — 3x = 4(x + 2) M2x—T(x—3)=26 ) (3x+2)—(2x—-5)=0

3 Poap'soxiTh piBHAHHA.

a) Tx—56(2x—3)=1T7 —6x 0)6(3—2x)+2Tx=10x—T7
B) 10(x + 1) = 6(3x + 4) r) 2(6x—8)—-4(x—-3)=3x+5
3= 2x+ 4 8+ Jx—4

¥ TI+ {3 ]=1 &) 2.':__{ - }=E

4 Poap'smiTe pIBHAHHA,
a) 398+ x=-16,3 D) 20x—25)=6 B) 0,15(1 + x) = 0,30
rjx—(x+3)=-3 n x| =—2 e) lx|=-3=17

5 Buaiinirs OyAb-sK] 1BA PO3E HIKH KOMHONO 3 PIBHAHL,
a)2a+y=9 6) 3x—2¢=12 B)dm+ 5n=23
r)x—vy=156 m2x+y=45 e)da+5b=20
#) Tx+ 5y =17 H) —6w + 3z=-24 k)11t —d =100
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6 SuaiimTe OyAb-AK] IBA PO3B A3KH KOMHOIO 3 PIBHAH.

a) 5n—2m = -8 0) 2,3x+0,4y=12 B) 4,4a + 5,5b =26
1 . SR B o Ly | o
I‘}EI T 11 n}?{:+3b—11 E}Eﬂ Eﬂ'—-‘:l

7 3HaiimiTe pO3B A30K PIBHAHHA:

a) 10x + 6y = 48, AKHH € NaApPOoK PIBHUX YHCE,
0) —13x + 12y = 200, axHil ¢ TapO©0 OIPOTHJICHKHHX YHCE 1.

8 Yun mae poas'aaky piBHAHHSA 3 ABOMA IMIHHHMU:
a)y'+xt=-1; 0) lx| +y*=0; =8)y*'— x|l =10; r)6y*+a"+ |x| =0?

9 V pieasauHl ax + by = 37 roedimientn a 1 b — mm guena. In moxme
PO3B'A3KOM HELOrO pieHAHAA OyTH napa gucen (6; 36)?

10 Beponika aaranana asa JBOIH(POBHX HHCIA, KOA-
HE 3 AKUX NoOYHMHAeTECH nudpono 4, a 1Hma uudgpa
giamiaga Big 4. [loriM BoHA BHpIHINIIA NepecTABMH-
TH MiCIHMHE HDPH B KOKHOMY 13 3arajaHux 9Hce,
aje aHavyeHHya ix qo0yTry He amirnnocs. Akl ynena
aaranana Beponixa?

11 [lob6yayiire rpadika MHIAHEX PIBHAHE 3 IBOMA IMIHHHMH,

a)3x+y=>5 0)2x—3y=3 Blx—4y=0
r}:—%_}PZI nNy—x=0 e) 1.6x+2y=0

12 llobyayiire rpadikn JiHITHEX PIBHAHL 3 JIBOMA 3MIHHHMH,
a)x+2=52y+1) 6 -0 +2y+D=T 5 4y-2)=2-(x+10)

+ —
D3x-2=4-3 HEF=-3 =Y -3=y-4

13 [lpn axomy anakerHH a napa dicen (—8; 2) e po3s' A3KoM pIBHAHHA:
a) 6x + 10y = 2a; 0) ax + 6y=12?

14 |lpu saxomy suavensl a pisaaaad (o + 12)x = a — 8 ge mae xKopenis?
15 llpn axomy suavensi a pieHauE#g (@ — 7T)x = a — 7 mae Geaniy KopeHin?

16 llpu sxomy anadenui a rpadir pisasauasg a — 5 = 12x — 17y npoxoaurs
Yepes NoYaTor KoopauHart?

¥

17 llpu aromy aHakYeHH] g ToMKA nepernHy npaMux 2x—3yv=-6 1 Sx+vyv=a
HAJIEAEHTL.
a) oci abenmce; 6) oci opuHaT?
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JliH1ifiH]1 pIBHAHHA MOMXKHA BHEKOPHCTOBYBATH K MOJeJ
IUIA PO3B A3VBAHHA CIOMETHHX 1 HABITH NPAKTHYHHX 3aJad,
BHKOHYIOYMH TAK] KPOKH:

Kpor 1. Ilpounraitre 2g/1a4y T4 BH3HAYTE HEBLIOMY BeIHYHHY.

Kpoxk 2. lloanavyre HepiioMy BeJIHHHHY JOTEPOIO, HAIIPHEJIAN X.

Kpor 3. 3ammnite BHpasy 118 IHINHY BEJIHYHH Yepes X.

Kpoxk 4. CknaniTe plBHAHHA, BHKOPHCTOBYIOYH HaBedeH]
IaH]l.

Kpox 5. Poas'ssiTh oTpiMaHe pIBHAHHA.

Kpok 6. 3ammuite BIAIOBIAL 10 VMOBH 381341

Hpurknan g - - =

Cysma TpeoX NOCHIOBHHY HEHAPHMX [[LIHX YHee J10pis-
1 mwe 171. Mo ue aa 1ini uncena?

Poar’'azanaa

[lorpibHo 3HANITH Il TPH YHCIAA. = Buanagrte Hesiiome
QHC 10,

+— Hexalt x — HenyioMe

Toai cepenne uine vyueso AERLN
nopieHioe x + 2,
Haijibinenie miie yneno o
nopieHIOE X + 4.

Hexaii x — HaiiMeHIIe 11171e YHC0,

FanunnTs 1HI HeBLOM] YHC-
AA Hepes nepme.

Hoan

POIBAIY BALLHA Cyma uinux yncen — 171, _ | |

SUAE. P XB(+3) + I+ =171 o “ATmmTs 2upas {exnagio,

ﬁgﬂﬂfmn* , X+ (x+2)+(x+4)=1T1 P '

Rl Jx+6=171 = Poar'amiTs piaanns.

Jdx = 165
XxX=0b = - Binnorinno qo anafinexoro asa-
56+ 2=57 55+ 4=59 uenns x obuncaumo asa iHni
Binuosiae. 55, 57 i 59. heascs

@ Monpaxrukyirrecn |

18 Cywma Tphox nocmJoBHHX YHce qopisHbDe 234, 3HailmTe
11 9HCJIA.

19 Cyma TpeOX NOC/ZIOBHHX NAapHHX YHCeN JopiBHBDEe 192,

3HaHTITE I YHCHA.
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20 Cyma TproX NOCTVIOBHHX HelapHuX 9uces nopisHoe 111, BuaiygTs 1 anena.
21 3HaimTh TPH NOCIIOBHI 11T YHCIA, CYMAa AKHX JopiBHIoE 84,

22 3uHaiimiTh TPH NOCTOBHI HAPHI YHCIA, CYMA AKUX JTopiBHIOE 66,
$
23 Camip na 12 em samai aa Onexcia. Hexait apier Camipa nopisHioe x oM.
a) Bupaairs apicr Onexcia yepes x.
0) 3raimTe apict CaMmipa, axmo apler Onexcia — 156 oM.

24 Ha bnarogiitnomy spmapry bDyso npogaso 12 parpiornyHux Gpacnerie Ta
20 6penoxis. Byno a3ibpano 960 rpu. Binomo, mpo cumeosiyga tina aa Hpac-
JeTH Ta OpesJIOKH 0/THAKOBA. JHANMTE IIHY 0NHOrO Dpaciera Ta bpesoka.

Eﬁf Ha Onivmiiiesrnx irpax 2024 poky vEpailHCLK] CHOPTCMEHH T4 CIIOPTCMEHKH
sarpamm 12 menaneil. BimoMo, mo cpibHRxX Menanei Ha 2 Glasme, HIME 30-
JIOTHX, A DpoH3OBHX Menased Ha 1 dumeme, ALK 3os0THX. CKIJIBKH 30J10THX,
cp1DHHX Ta DPOH30BHX MeJIANIell BHIPAJIH CTIOPTCMEHH TA CIOPTCMEeHKH

Eﬂiﬁr Ha [lapamsmoificexnx irpax 2024 pory ykpaiHCBEK] CHIOPTCMEHH TA CHOPTC-
sMeHrn anobyian 82 menam. Binomo, o epibanx menaneil Ha 6 OuUsme, HiMK
J0JI0THX, A DpPOH3OBMX Menaiaed Ha 4 oLneme, Hizk cpitpuX. CrimTekH 3070-
THX, cplOHIX Ta OPOH3IOBHX MeIaNel 3100V ChnopTcMeHH TA CHopTeCMeHKHR?

27 Conomis zaasayai 13auTh Ha pobory Ha enexrpocamorari. Bora npo-
ixana nepun 2 kM 31 msuaricro 15 km/rog, Togl 30LBIIE MIBHARICTE
Ha 5 wm/roa 1 gieranack Ha pobory 3a 32 xs. 3uailiniTe BlICTAHL Bl OY-
INHEY JIBYHHH 10 poDoTH.

28 Bin ogmiel npeeraHl o 1HINOI HA eRcKypcio no pi4ml JlHicTep BHpVIIHE
nopoM. ¥ cTOAY1 BO/1 BlH pYXaeThed 31 INBHAKICTIO 18 KM/To, IMBHIKICTE
Tedil piakl craHoBuTE 2 km/ron. Excrypeis B oxus 61k npoitniia Ha 30 xs
IBHIE, HI% HOBEPTAKYHCL HAZA . JHATE BIICTAHL, SSKY HOA0JAE 110-
POM 34 Hac eKCKypceil.

29 HAHDITH IIHY TOBAPY B KO®HOMY 3aMOBJI€HH], KOPHCTYIOHYHCHL HABEIeHH-
MH JJAHHEMH B TaO THIL.

s BT |  TE——"
 roRapy. Maxyeanua, | Jlocraska, Il & Benoro,
rpm rpu rpw rpu

7 S | 0 100 20 rpa + 2 % BI INHA 2475

| . | | . Bhiacciad i

| Bamonmen 2 | 44 70 0 361

| Bamonmers 3 | 0 | ab 1 % Big HiHK TOBADY ! 166,1

| Basonmenma 4 | 90 | 170 0 1870
Samonnenns 5 | ( 0 s oo olinionn s 367,78

\_ TORAPY | W,
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CHLUTEHHE POIR S30K,
VTBEOPIOKTE
CHCTEMY PIBHAHE,

Jaransumit BuraEn

JHHIAHNX PIBHAHE
3 AROMA IMIHHHMH

CHCTEMH PIBHAHL
MO BHAHAYHTH

koedhunenTin
].'liH-IIHHE-.
ﬂt
;&
:t
M c-mIB poan’ 230K

(rpadikn piBHAHE
NepPeTHHAKTLCH)

a, b, Cs
Mae Deamy
poas’ sakis (rpadiki

a, b, e,
HE MAE POGB HIKIR
(rpadixu pisEaHE
He HepeTHHAKTLCH)

PIBHHNHA, 0 MAKTL

Kinugicrs poas gakis

34 CHIBRLTHOICHHAM

plEHAHL 301ra0TLeH)

Ax poar’aaaTH cHcTeMy JBOX JiHINHHX piIBHAHL
3 nBoMa aMiHHHMHI rpadivtaaM cnocodbom?
Kpox 1. B ogmiit crcremi koopauHaTt nodyayeaTn rpadik
KOHOID 3 PIBHAHL CHCTEMH.
Kpoxk 2. BuaHauuTi KOOPAHHATH TOMKH [EepPeTHHY LHX
rpadikie abo HepeKoHATHCL, 1O [IPAMI He Hepe-
THHAKXTECA 400 CINBIIANAKTE (301raoTLed).

Hpuxnan -t 8 -

Poar'szxiTs rpadiyso cuereMy MHIMHAX PIBHAHE,
1 { x+3y=9,
2x—-y=4.

Poar’'azanusa

x+3y=9 2x —
¥4 0 . 3
.. 3 2

-
.

Ak poas’asaTn cucTeMy OBOX JIHIHHUX PIBHAHb
3 IBOMA 3MIHHMMHK cniocobom nincrasnossn?
Kpox 1. Bupaanri 3 sxoro-debyis 11 piBHAHHSA OIHY 3MiH-
HY 4Yepes 1HIy.
Kpoxk 2. [lincrapuTi B iHNIe pIBHAHHA CHCTEMH 3AMICTH
11el AMIHHOL OTPHMAHHE BHPAA.
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Kpox 3. Poar'saaTi vTROpeHe pIBHAHHA 3 0JJHICH 3MIHHOID,
Kpox 4. 3aaiita BiANOBIIHE 3HAYEHHA IPyTol 3MiHHOI.
Kpox 5. Bammecarn napy 4uce’, AKa € po3B HIKOM CHCTEMH,

Ilpurnan

Poar s#iTh cHeTeMY JIIHIAHAX PIBHAHL CIIOCODOM MJICTAHOBKH.

4{yv—2)=5x+6,
132+ 3y =56(1 — ¥).

Poar'azanusn

4y — dx = 14, - — PoagpunaeMo 1 B0 o0
{13x+&}-=5 Pp Ay HKH AMMO 1011001 J0JANKH,
4y =14 + bx

__ 14 + bx B BupaskaeMo a nepmoro piBHANHA OJHY aMIHHY

- 1 Yepea 1My,
195 4 8 (14 + 5x) - [Mincrapnseso B ApYre piBHAHKA 3aMICTh 1HE ,

1 AMIMHO] OTPUMAHKT BHPAJ.
13x+ 28+ 10x =5
. 23x=-23 - . Poar'gayemo yTROpeHe PIRHAHHA 3 0JIHICK AMIHHOK,

x=-1

_ 14+ 5(-1) e : : A
y= T. SHAXOMNMO BULNOBLIHE 3HAYEHIH JPYVIOl 3MIHHOL
y=2,2H

Bignmosins. (-1; 2,25).

flx poar’saaTu cucremy aBox NiHiliHNX pIBHAHE 3 IBOMA IMIHHUMHN
cnocodoM JonaBaHHAT

Hpogr 1. S3uaiith 101aTROR] MEOKHHAKH, AK1 JAI0TE 3MOIY [epeTBOPHTH Koedi-
LHI€HTH PIBHAHEL HA [IPOTHJIEAH] YHCIIA.

Kpox 2. BinnosiaiHo noMHOMATH piIBHAHEA CHCTEMH Ha I A0JATKOB] MHOE-
HHKH.

Kpor 3. HMogarn piBHAHHS CHCTEMH TA PO3B HIATH OTPHMAHE PIBHAHHHA-CYMY
BITHOCHO APYTol 3MiHHOI,

Kpoxk 4. IlinerappTn aHaiimeHe aHAYeHHA aMIHHOL B 0J1HE 3 PIBHAHE CHCTEMH
i1 pO3B A3aTH HOTD.

Kpox 5. ¥ simmoeyis 3anicaT mapy 9Hce]l, AKa ¢ poaB A3KOM CHCTEMH.

[Ipusnan

Poap'a®iTh cHeTeMy JOHITHHX pIBHAHE CIIOCODOM MOJABAHHS.

Sy—bxr=11,
dx + Tv=10.
15
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Poar'saaanns

{' Jy—bx=11, 1-4 Muoscumo piBHSHHA CHCTEMH HA JOAATHOBI

dx+Ty=10 |-5; MHOKHITKH.

{ 12y |[— 20x |= 44, Honaemo orpumani pIBHAHIA TA POIB HIVEMO
35y |+ 20x [= 50; PIBHAHHA-CYMY.

47y =94

y=a
y=12 [hacrannagemo snafigenuil KOPIHL ¥ OepIe
3-2-5x=11; PINHAHHA CHCTEMH T4 POJR HIVeMOo Horo.
y=2, o V eBianoeins janucyeMo napy duces, #Sxa
x=-1. € PO3B AIKOM.

Bianosine. (=1: 2).

@'ﬁmmﬁmﬁ CO®

30 Poar'sxiTh cucreMH MHIHUX piBHAHE rpadivHiM crrocoboM.

H}{3I+}'=D., 6}{3x+y—ﬂ=ﬂ, B}l 2—"?3_.1’:11
dx+y-2=0; bx+2y-4=10; L3y = 1) = 2
4 {I+2.}r=4* m{ﬁxmg}.:g. ) | 2(x—4)+I(y+1)=-3
—-2x+ 5y = 10: 10x — 4y = 3: | dx+1)-2(v—1)= E
31 Poap'sxirs cucreMu JiHliTHIX piBHAHL c10CODOM NIICTAHOBKH,
H}{Eﬁy+lﬂx=15, ﬁ—}{4{1+2y]+2=5.r+3,
8x— 33y =19; 24y — 6 = 3(2x — y) — 12;
| 9
{14m+35u—25 0 | 2131 52"'
3.4m—1.2n=-12; | 08~ L8y=28
J_-E._i o AT 4
2 3 ’ ] 2 3
MIE’” y-1_5 o PR—T
6’ Y 6

32 Poag'ssgiTs cucreMu JNHIAHHX PIBHAHL c0coDOM J0aBAHHA,

3a+2b=09, 6x — 4y = 5, 6 + 5x = 4(x + 2y),
“}{4.:—1;:12; E:'{ _3y=2: “}{243+a=3{2:—3];
r],{-i(u—l}—2=2{b—l}, n}{ﬁ+ﬁfﬂr+3}=ﬂﬂx+.}r}*
15 — 5(b +1) = 3(2 — a); 3(x+2y) + 6=2(x + 3y);
[ ¥=4 . 2 x+1 Apasl
) 7 e A e &
e) | y+11 6 x—4 m Y y¥L . x=1
T + - 5 =1: 3 =9 - 9 -

151;! Vector, Maths&Science 1a © Baowsssinurmes oJlinrmcte, Yo npass saxioment. Kopen yacriona gicd mynisaid we some YT puIrsopei.

shepemein B nourykopil cucTes abo nepeaans B -2l sienfl opa Gy ak-gxusn coocofamn Gen IIChEMOROTO JOIN0TY RiL1anus. Ja &oiHins
ODCTIMEE FISKA SOCTINE DhOTD MATESPIATY He smke DY TH ckormilossia e Nepetpoiaxy sho 108 oD NHEOPICTasH




33 o piusaas 2x — Ty = 10 mabepits apyre jgiHliiHe pIBHAHHA Takg, 106
OTPHMATH CHCTEMY PIBHIHL, SKA:

a) Mae eJMHI po3s'A30K; ©0) Mae De3/ny po3B A3KIE;, B) HE Mae Po3B A3KIB.

34 Ilpn sxux apavenHax a 1 b opama ax + by = 28 neperunae ocl KOOPIHHAT
v Toaxax A(4; 0) 1 B(O; 7)?

35 OSamunnTe pigHaHHA OpaMol v = ky + b, sga opoxoauTs yepes rouks C(2; 6)
1 D{(1; —2).

r'd ) )

36 Penara ixana 4 rogaHEH HAa BeJIOCHIIEN] 13 CepelHLOK IIBHIKICTIO X KM/TO/,
a notiM 1 roguAy 31 MBHAKICTIO ¥ KM/rof. JaraioM BoHa npoixaa 24 k.
CraamTh piBHAHHA 3 HeBIJOMHMH X Ta ¥, BHKOPHCTOBYVIOYMH HABENEH1
TAaHI.

4

37 Craanits cucTeMy piBHSHE T4 PO3BSHKITE 3ana4dy. 4 yaiky ob/IIIHX0BOIO
4yaw 1 4 mMaTOYMKH YH3Kelika KomrmyioTs 508 rpa. 7 wamok 9aio 1 2 omMa-
TOYKH YHIKEHKA KoImTvVioTs 514 rpa. 3HARMITL INHY YallIKH 9410 Ta [IIMa -
TOMKA YH3KeHKA,

JQ 4‘& EQ Tm

508 rpu 514 rpa

4
38 a4 pyusu ta 5 onieuie saamnarnan 131 rpa. A 3a 9 pyyor ta 9 onisuis 3a-
maaTuan 270 rpa. CKUIBKE rPpHBEHL KOLUTYE O/IHA PYYKA Ta 0JHH oJiBelh?

39 Popuua iz 4 gopocsmx ra 6 aiveit aansaruna 870 rpH 3a BXig y nDapx

poapar. Inma pomana a 3 mopocimx 1 8 miteil sannatiiaa 880 rpH 3a BXi.
JHAHMITE INHY BX1ITHOIO KBHTEA JAJI4 JOPOCJIOro Ta A8 JHTHHH.

40 Ha dnaromiiHiil BHCTABI KAPTHH 0VJI0 mIpejacTaBJeHo 26 podiT nBox
XYAOKHHILL: X — BYI Nepuiol Ta ¥y — Bl .rl;pml Romua pobora nepmm
XYMOMHUIN oflepiana 18 expanbHUX BIATYKIB, a KoxHa pobora JApyroi —
14, a Besoro Oyno orpumano 432 cxpansHux Bigryskn, Craagits 3a yMo-
BOIO 3a7AY1 CHCTEMY PIBHAHE TA PO3B S3KITH 11.

¥

41 Jlppora Big nomy Dabyel 10 cTaBRA NPOAATrae FNOPH3OHTANILHO, 4 M0TIM Y10-
py. Babycs npoixasia Ha BeJIOCHIEN FOPHIOHTAJIEHY 1i YACTHHY 31 IIBH-
kicTio 10 kM/ron, a Bropy inLma mMimkH 31 MBHAKICTIO 2 kM/Toxa 1 upﬂﬁyﬂa
gepea 2,7 roa meas BHIANY 3 JIOMY. Honomy BoHA 1Xana aropH 31 MIBHIKI-
cTio 15 kM/rof, A NOpHIOHTANBHY MIAHKY — 12 kM/roa 1 npHoyia JoaoMy
yepea 1 rog 12 xB nicns Buizny. 3HaiyniTe Bigerads Bl Dabyennol ocem
J0 CTABKA.

¥
42 Bpapavre 3HAYeHHA @, OpPH AKOMY CHCTEMA DIBHAHL {
Mae pOo3B A3KIB.
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ax+y=9,
ldx+ Ty =21

He-




Buroprerannsa crenedis — ue KopoTkHil coocid aanmca-
TH JODYTOR, IO CKJAAJACTECA 13 YHCIAa, MTOMHOMKEHOro Ha cede
nea abo OLILIIE pa3is.

Jlobyrok 8 - 8 - 8+ 8 mowna 3anucati A 8.

84— Yueno 4 HaaHBaeTLCA NOKAZHHKOM cTeleHs.
- L—— Yuncno 8 HAZHBACTLCH OCHOBOIO CTEIEHS,
8! ynraerbes AK «8B ¥ YOTBEPTOMY CTEIIEHDY,

" YHTACTLCA AK %1 B 11-MY CTeIIeHI»,
Ilokaannk creneHa nmokKaaye, CRIJIBKH pPa3lB MoTplOHO

Byh-axe une0 MOMHOMHTH OCHOBY caMmy Ha cebe, .
. I.
abo aminHy MomHA a"=a-a-..-a,1en — HATYpaJdsHe 9Heno. gl =a
HOMATH B HepIoMy S I e r

CTernmeHl, n pasip
Has Gyap-sxnx [loraszunk nepimoro crenens He NPHHHSATO 3AlTHCYBATH,

"“"'El'u“u"f‘_‘“:;"‘“"' afpie Oyib-AKe YHC0, MifHECeHEe [0 [eplIoro CTeleHs, € Te
' CcAME YHC0.

Huesno, Ii/IHeCeHe /10 Hy/ILOBOFO CTeIIeHS, JI0PiBHIOE
opuuum. @’ = 1, ne a £ 0.

Mpurnan

CropocTiTE BHpA3H.
1 gy &) 2 8) (4a)" r) (=3)° ) 5b°

Poar’azauusa

a)r‘=1 6) x'=1 B) (da)'=1 r) (-3)" =
n)sb'=5-0"=5-1=5

CreneneM i3 HiMHM BT eMHHM NOKAIHUKOM YHCA O HAZH-
BAKTEL Api0 13 4HCceNbLHHKOM 1 TA 3HAMEHHHKOM, Y SKOMY

YHCAO 7 3 JOMATHAM MOKAIHITKOM.

n"-l,.qnnqﬁﬂ n — HATypaJibHe YHCJI0,
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lpuknan

3amuuniTh v BHTAAAL Apo0y.
£ a)2t 6) a’ B) (~2) r) (2t + )

Poar’'aaanusa

1 1 1 1
ﬂ] 24 = ? 0) a’t= E B) (‘“2}_3 = (—2)* r) (2t +p = {21 +P}1-'.

Jpi6, nigneceHuil 10 cTeneHs i3 UMM B eMHIM NOKA3HUKOM, JOpiBHIOE
npoby, obepHeHOMY 10 LUELOrO, 3 J0OATHHM [OKAIHHKOM,

a\|" _[b)"
[.E.) =(—E) yaea # 0, b # 0, n — narypajbHe 9HCJI0.

llpnknan - - - =
3amunmnTe v BHIJISI] cTeleHs 13 [MUTHM Bl eMHHM HOKA3IHHKOM.
3 1 1 1
i ?a Y o-or
Poar’aaanua
L o - D A—
8) 57 =27 ) —~-=a B}[b‘-ﬁ':l:_':b c)
= APERERR N ~ - — =

CopocTiTh BUpaaH.
o(5) ofy)  wbg)

Poar’azanua

o(3) =()=5=3 o = )=‘— 9 (15 = () =(5)=5=2
@"w‘m’\

43 SanoeaiTs TAbIHID.

fi n=0 | n=1 | a==1| n=2 | n=-2| n=3 | n=-3"

(@ | | |
. o [ | J
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44 O0uncmTh.

a) 2™ o) (=2)* = (2)7 r) -2+ o 2° e) (—-2)'
45 SBammmiTe ¥y BATIAI apoby.
a) 3™ o) b~ B) (-5)" r) (3b)™ a) (m —p)y-
46 anuimTes ap10d ¥ BHTJIANI CTENEH 13 HLJIHM Bl €eMHHM NOKAIHHKOM.
1 6L = it = =
a)g b B) ) =g N +p)
47 O0uHCITE.
% e _l 2 i -3 i 1] _i =32
e e o) 3) ") (5) SASTT €) ( B)
48 OOumCcHiTS. at-a
a) 0,6° 6) (~0,3)° 8) —0,1% 0 (5]
4\ -2 1\-3 P 13)°
2 (-3} o-{7) A (33
49 3SupailigiTe 3HAYCHHA BHPA3IB,
N4 i = _E J g E =2
DED 0 -5p » (] -5 w(15)
e) 1,5+ x) (—1,2)7 H) (—3,45)" K) —(2,1)™ n) —(=1)"
50 Cupocrirs BHpaau,
i-:J. E—: e+ 1\ E—;: h \2
) (3) o (3) » () ) (3) m(ﬂ,lu]
51 3HaiigiTe 3HAYEHHA BHPA3IB.
2
DE0+4t  O)a) (@B @R pa-4)
52 SBHalMTL 3HAYCHHA M.
2\"_ 8 4)"_49 3y
a) (‘E) L7 ﬁl'(?) T 16 E}(u =
7\"_864 ae 1Y o\__36
) (-5 =8 A 0,27=3 {5 =3
53 VnopangyviiTe BHpAa3W 3a 3poCTAHHAM IXHIX 3HAYEHB.
- 4 ; > 1311]121-31-3
o (Y (76
54 ObuncrirTs.
a)(1+(1-2%H" 6)(1—(1+45H

55 3a sroro miaoro 3HaYeHHA 1 BHROHYEThCA HepiBHIicTs (—2) " < 5 < 5,547
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2HA I3 4iNMM NOKa3HNKOM

CremHe 12 I0JHM NDOKA3ZHHKOM MAae Takl & caMil BIACTHRO-
CTl, AK 1 CTENIHE 3 HATYPAJLHHM IOKA3ZHHUKOM, SEHH MH BH-

pyann y 7 knaci. Jdng Oyae-axax a # 0, b # 0 ra Oyab-axkHx

HUTHX M TA n IpaBAILHO, HIO:

(" Bnactusocri Mpuksams

| a” - a"=ag™*" F-JP=Fg1=3°
g e =a"" | 20 = PR-4 = 25
{c")'=ag""*=ag™ 2 =2"1=
(a-by =a"- b (2'7}“=2“~T"‘
(5] =g ¥%e [_) =28

| a’'=1,a#0 | =1

| a™= ;Hiﬂﬁ} | 3'5':@1_;-:51—4

(@) =) ar0br0 | (2)'-(8) -2

\ \b a 3 2 b

[Hlo6 noMHOMKATH cTENeH] 3 OHAKOBOK OCHOBOW, T10-

TpiﬁHﬂ OCHOBY JAJIMIIATH TY CAMY, 4 HOKAIHHKH cTele-
HIB TOIaTH,

,I[.uﬁﬁgmwﬂiﬁﬂ ULLHX /M T N IPABHIILHO,
ﬂlﬂﬂ” car=qgm*n,

at-a*= (a-a) (a-a-a) =a°
__2 MHOMHUKH + 3 MHOMCHITEN

_'ll..|l-— :
0 MHOEKHHUKIE

Hpuxnan

CropocTiTe BHpa3H.

a)a'-a'
r) 5a? - 3a

0)3*-3°
na?-ad

B)a’ a®
e)ct-gT-g

© Vector, Matha&Science 1a © Bigsasinurrso oJHurscte, Yo ipass saximent. Eoasn yacrins et mvinieaind e
repemein B nourykordl cucTest abo nepeaana b -2 snf pops k- gxnsn coocolmmm ey IR MORIT O 0

Hesosommmo obusetirmi
anavennd 0°. Orxe,
NOMILTKOBO ITHCATH a°,

v
(-5)* =25
(=5)" = -125

— e p—
= ]

M
Tunosa noMmunka;

:::’-a“"=
il

e nenpanmasmo!

o - L

3t - 3% ne nopisxne 6°,

OB HINIA HOCTHIA LINOTO MATEPIATY He Mok GyTH CROMoBaNA U8 Repenpoiaay abo Tis iioro mdopiciams,




Poar'asaanna
ga-a'=g*=d a3t P=0"t=1 =3
Tl — B L) — o P b g
r)ba’-3a'=5-3 a 15a*=15 o

. .1 2
mﬂ"’*'ﬂ'“ﬂﬂ'ﬂ”'mZE":? et e el=0=1

5+ (-0 —

Ba'-a’=a =g T=

CH[

Mob nomimATH ABA cTeneH] 3 0HAKOBOID OCHOBOK), NOTPiOHO OCHOBY 3AJIH-
IIHTH TY CAMY, A BiJl NOKA3HHKA JIJIEHOrD BUIHATH DOKAIHHE JLTHELHHEA.

Jlna oyae-axnx a £ 0, :umm'raunpﬂmmn |

a™:a"=a™"" abo an =N

id:0a-a:a -1 — » D MHO¥MHHEKIR

Fovoml o A e 4 s . R, .
I —ﬂ-—-{ﬂ a-4ag-a ﬂ}.[ﬂ ﬂ“} 1- 1 u—h- 2 MHOBHHUEH

5 — 2 =3 MEORHHNKH]

Hpuxknan
CupoeriTs BHpasu. .
: =y - Gt al —16a?h?
ﬂ‘ a)a': a* 0) T":T* B)dxy .y rj? I‘T'F e) 10
’ Poar'aaanna
' a)a':a*=a'"*=¢a* D) ¢ Th=T0"=T0
' . . T .
B}d:c",}""i:_y"=dr'j“5'“*=*;r—-,“ P}E‘:“: = 6x
a’ 1 -16a*h” —4b*
— eyl = R -
Nens ¢ =g ®) “1a'p? a

o6 migHecTn cTenHb /10 cTenedd, NoTpidHO OCHOBY JAJHIIHTH TY CAMY,
4 NOKA3HHEKH CTelleHH NepeMHOAEHTH.

Jlns 6yap-axnux a # 0, Wiaux m Ta 71 npaBHaLHO, mo (a™)" = a™ ",

(@) =(a)-(a)-(@)=(@-a)-(a-a)-(a-a)=a**=d"

2 MHONKHHEH 2 MHOBEHHKH 2 MHOKHHAREH
.
— —

22 2 - 3 MHOSKHHEH
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lpurnan
CropoeTiTh BHpA3. g
3 a) (29 0) () : (x')™ B) (@) : (a™%)* r) ““—"—“‘““{ﬂ?: 1;;5}4
Poap’'snaanusn
ﬂ] {2“}1 b 23 i = 212

B) (X2 : () 2= 2:at 2= gl B ylB- -0 = 4 :
B (@) :(@M=a" gl izg¥:glt=qg-B=gliz e

T
{ﬂ_-"}—ﬁ' . {ﬂ_b}-t B ﬂ—lﬂ i ﬂ-lb-l
r) (a 'b) = giht

5%

=g W -6 . pi-2= gihis

Mo mauecTH nobyToK M0 cTeneHd, NOTPIOHO KOMeH MHOMHHEK IMTHECTH
0 [ILOTO CTENeHS, A PeayIbTATH NepeMHOKHTH. [Inf copollleHHA BHPA3IB
MOKHA BHEOPHCTOBYBATH OV/IL-AKY BJIACTHBICTE CTEIICHIB B 000X HApAMAX,

Jlsa Gyap-srux a # 0, b # 0, wizmx n upaswisno, mo (a - b)" =a" - b".

(@-by'=(@-b)-(a-b)-(@a-b)y=(@-a-a) - B-b-b)=a'-b
3 MHOMHHEH 3 MHOBHHEKH
Mpuraan
CnopocTiTh BHpAa3H.
4 2@y B w?* B@-xH )23 n) 2%+ 5
Poar’snaanna
1 1 1
T | By S, (PO s e
a)la-y) ' =a -y=ay B)(B-w)*= T w]_ 0 B
54
B) (@® x5 =(a") (x)f=q" ¢ x206=gH. r-m:,gﬁ,
1 1
;= ; A o= =0 = = = e a—
ra2'-F=(2-3)=6 ma2P-57=(2-5)"=10"= mﬂ 1000000

Hlo6 mignecrs apuuaimmil apid 1o creneds, norpibHO YHCEILHHEK 1 3HAa-
MEeHHHE Jpody MIHEeCTH J0 HLEOT0 CTelleH .

Ja oyne-akuax a £ 0, b £ 0, mmnnpanﬂm:m,mu(—)n
b+ 0.
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56

a7

59

[E)'_E.E.E.E_ a‘ara-a_a
b! " b b b b b-b-b-b b
4 MoKl
Ipurnan
OfuMeriaiTh, BHKOPHCTOBYIOYH BJIACTHBOCTI CTEIEHIB.
2y ]1\8 6° 10°
» (3) 0 [3) 8) 3 r) o
Poag’sazannsn
1
8 H 12a 6) (2) %~ 64
PR Bl R e THE — I Y e B
E}E;-(E)-aﬂ-az )2 E,j . ;]-5--25
I'Innpamyﬁ'recnw ()@
Burkonaire mi.
a)a* - al o) p'g* - p°g° B) 36x" : 2x° rNa-a?
n) 2 3¢ Q) y': ¥ ) 242757 : Ay H) Yy :y
I hhmreciTe cTemMAER 0 cTENEHA.
a) (2%)° ) (a“b)’ B) (2ab’)’ r) (x)™ ) G
OGuHeNITL, BHKOPHCTOBYIOYH BJIACTHBOCTI CTEIISHIE,
a) (k- D 6) (a® - b B) 1% - 7% r) (@ - by
313 812 qEd 112
A (T{] ) (TEF] ) T ) (E)
Cuopoerits Bupasn,
a) () - x° o) (@ : (a')* B) (5a'hY)*
r) 9d4 - 2d7° m) Txivi(Bay) e) —5x(x* —4x + 3)
1258 g 16x ~y*
) 3x ) x' K) 2xy
CrpoeTiTh BHpa3H, BHEOPHCTOBYIOYH BJIACTHBOCT] CTEIIEHIR.
3yt y® o 4a* - 3a° TR - Ak
a) - ¥ ) 21 B) 2 Jo
é Gr” - 6r° 1 4t - O9x° Bq"' 8q°
12574 2x° lﬁq"' 2q
) (5x)! - x7 ) (3y)* -y 2 {1 . gpo

I—fl i 'ﬂ [_H:F}H EIT I— i
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61 Copocrits supaan. Peayasrar 3anunnTs 3a JOMIOMOTo0 Jpody, 10 He Mic-
THTh CTENEHH 3 B eMHHUM [OKAIHIKOM.

a)—-a’ a’:a’ B)a?-at:da’ Bla™-a™:a"
pat-al:a mal-agt:at e)at-at:a’

62 Copocrith BHpasn.

(a’) ™ - (ab)* (@*)™* - (ab)" (x*)* - x¥y*

%) =@y ) (@b B) ﬂﬁ
(@)® - xy’ A 5 o - g
r) Ky ) I—zj,u' e) x iy

&
63 VYeraHoBiTh BIIIIOBIIHICTE MisK BHPAZAMH T2 1X 3HAYEHHAMN.

3anoRHITE TADIHINO JITEPAMH Y BRAJAHOMY NOPSAKY H jMlanaiiTecs HA3Ry
VEPAIHCLKOL CTPABH YACIE YYMALITEA, AKA CTAJIA HEMATEP1AJIEHOK CIIal-

mHHOKD J]oHessiHm.
1 2584+ 1 8
9 32 (29 A —;-
E 5hﬂ 5 1255 h Eﬁﬂ R 32
i 142 1
4 6 (g 3 1
25. 58 1
B T Ch) P 125
E—fl.E:lﬂ_ 1 l/_ , : \]
6 g T 155 PPN EIEREY

64 Illmarkn JLOAY poaMipoM 2x cM Ha Jx cM Ha HX ¢M NoTplOHO 3aNaKyBaTH
B KopoOEY poamipoMm 4x° cM HA 5x' eM Ha 6x' eMm. 3anmmmTs BHpa3, 3a JI0-

HOMOTOK HEOND MOAEJIHEBO BHAHAYMHTH KLTBKICTE NIMATKIB JILOJAY, HKI 10-
MICTHATECH B KOPODKY.

65 DSanoBHITE NPOIYCKH TAK, 00 YTROPHJIACH NPABHJIBHA PIBHICT,

a) 20 -29=2""* 0) 25" =5 By 7*"'=T"':T7
) 2xre=gy -2 n) 3% = (39 e) 3% "{3}
66 DualliTh 3HAYEHHS BHPA3IB.
i, I:".I}‘I [ -”ﬂ 74 11 15
VN1 5}“ ] ('_]ﬂ) T )
B2-8%-(—B)*- (-8)* :
B) BT (8)2- (8) 7 (=B "}({ e (_)‘] ““(_” [
ET* CrnpocriTs BHpa3mn.
a) (x*—2)(x*+2)— (x*— 2§ 6) (x*—3)"— (x*—5)(x*+5)

repemenn B nourykopil cucTes abo nepeaana B -2 sinfl opa Gy ak-gxusn coocofmmn Gen IIChMOROTO JOIN0TY Rianus. Ja &oiHins
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i
Moxazmuk

CTelleHH n e
HASHBAKTL

HNOPHAIKOM YHCIIA.

d?

HomipkviiTre!
Arum e nopanok
gypcen 1+ 107

ral:107%7

g B
r

Homipryvitre!
o casavuae suemn;
a() e gieno
Ha NOPANOK DlILIe
aa ivuen?

1 4 456 000 000

3a 1onoMorow CTAHJAPTHOrO BHIIIAAY YHCAA MOMK-
HA 3anucaTH Oyab-siKe 4Hca0 y BUrasm qodyrky a + 107,
nel<a<101n — mijie 4YHCTO.

llpencrapnenna nyike BeJHKHX 9H AVIKE MAJHX YHCE
YV TAKOMY BHIVIA/ A€ 3MOrY 3MEeHIIHTH EKLIBKICTh HV.JIER,
1, BIINOBIHO, MOJErIye YHTAHHSA, 3alHue Ta o09HcIeHHs
3 rakumu yucnamu., Hanpuknan, noadyneMocs Hyne y Ta-
Kux gpenax. ax 100 000 000 1 00000000001

1*[III] 000 000 mosHa samucatd ax 1 - 107
|
' = [lepenecemo komy Ha 8 auakin JiBopyy,

I] Q000000001 MoxHAa sanucaT a8 1 1077,

f
you - = [lepenecemo komy Ha 9 IHAKIR IPABOPYY.

Hpuknan = o

JanuunTe YHCIA B CTAHAADPTHOMY BHIJIS/T,
&) 0,0000123

Poap’'aaauna

a) 456 000 000 = 4,56000000 - 10 = 4,56 - 107
4 : J

— Homy nepenecu
Ha 8 aHAKIB JIBOPYY.

" £)0,0000123 = 1,23 - 10
| 4

I = Romy nepenecan
Ha 5 3UAKIE IpABOPYY.

HEMHJ:
[MepersopiTs 4Hesa 3i cTAHIAPTHONO BHIVISAY Y 3BH-
2  yaiiny dgopmy.
a) 5,78 - 10¢ 0) 8,93 - 10
Poar’azauua

a) 5,78 - 10° = 5 780 000

L -+ Komy nepeneciu
ua 6 auakis mBopyd.

0) 8,93 - 107° = 0,00000893
| A
| » Komy nepesecin
Ha b AHAKIE NPpABOPYY.

ROl cocTesn alo nepeaans i Tyk-a i i dopss Syak-gxnsin coocolamn Ger NICRMORTG SOy REnus. Ja 8016
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@ MonpakTukyiTecs |

68 DBanumiTh YHCIA B CTAHIAPTHOMY BHIJISIIL.

a) 6578 6) 124000 B) 25,009
r) 0.02468 o) 0,000063 e) 0,023
69 llepereopits ynena 3i craHIaApPTHONO BHOIANY v aBu4aiiny dopmy.
a)4.2-10° 6) 9,431 - 10° B) 2,34 - 107
r) 7,82 - 10° n) 7,81 - 10 e) 2.46 - 10
70 3SBanmumniTs 9HeIa B CTAHIAPTHOMY BHIJIAII.
a) 1001 6) 53 8) 6 926 300 000 r) —392
1) 0,00361 e) 0,13592 s) —0.0038 1) 0,00000013
71 llepersopitTs 4nena 31 cTaHIAPTHONO BHIVIANY V 3BHYAHY dopMy.
a) 1,92 - 100 0) 3,051 - 10° B) —4,29 - 1(* r) 6,251 - 10°
) 8,317 - 10° e) 1,03 -10® #) 8,862 - 10! ") 9,512 - 10"

72 [Ipounraiite Texer. BumumiTs yei unesia a TeKeTyY Ta momaiite ix y craH-
NAPTHOMY BHIVISI YHCIA.

YEpaina — naiowema kpaina B lenrpamsao-Cxinmit €ppom. [lnoma
11 TepuTOpll cranoBATE 603 628 kM®. 3a nanmmu nepmoro 1 emHOTG Bee-
yEpalHchROoro nepenucy Hacexeausa 2001 pory B ¥Yepailnl npomnsaio

48 457 000 ocid. Cranom Ha 1 rpyaus 2019 pory B M. Kueri Ta Kuisenhkiil
obsaacri npoxueae 3 T30 000 ocibd, ne Hailbinem yucensHuii perion. 06-
JIACTE 3 HAHMEHININM HACeJeHHAM — YepHIBOIILEA, TVT IIPOMKHBAE JIHIIE

727 000 MeIIKAHINE TA MEIKAHOK.
Iwmepuem-ducepeno

73 SamnuiTe BeIHYHHH B CTAHIAPTHOMY BHIJIAIIL.

a) Cepennsa suyicrans By Benepn no Conns cranosuts 108 minsitioHIB
KLIOMETPIE.
6) Bigosmo, mio sik 3emni ecranoeuTs npudiausao 4 600 000 000 pokis.

74 V tabiaHin HaBeIeHo OpIEHTOBHI JAHI CIIOKHBAHHA eJIEKTpoeHepril nody-
TOBHMH IDpHJIagaMH. JaOnumnTesE YHCIa, DoaaH! B Tab/IHIN, V cTAHIAPTHO-
MY BHTTISI, YIIOPSUIRYIITE PE3VIBTATH 34 3POCTAHHAM,

( obyroman mpun | s enoponnep, | ¥ cruusupraony
Tenerizop 0,08
Tenedon | 0,005
Enextpovaiinng 2.3
[panuua sMammua 0.8
_ XomoansHHE 0,77
© Vegtor, MMMWWWHmH

repemenn B nouryopil ccTes abo nepeaana b ﬂ-p:.n-nun'munn ipopatl By Ab-aRMsEn coocofav GEr ICRMORO TS sy Rigasus. Ja soaHies
ODCTIMEE FISKA SOCTINE DhOTD MATESPIATY He smke DY TH ckormilossia e Nepetpoiaxy sho 108 oD NHEOPICTasH




cNammu y cTaHgapTHOMy

{HA 3 OAHAKOBUMM NOKA3HNKaMM

Buropueraemo poanoJiVisHY BJAACTHBICTE MHOMKeHH#H, 1100

Ay - BHKOHATH A0JaBaHH# 4iCce]l.

RTACTHRICTL l — OHAKOBI NOKAIHHEH
MHOMKEHHA i : ¥
abtac=ab+c) ' (p-10°)+ (g 10°) = | Kpor l.ﬂ?nam'e 4HCIIA P TA g, 3alH-
: IITE PE3yJILTAT,
=(p+q) - 10 . Kpox 2. llomnoxre peayasrar Ha 107,
Mpurknan e 5 -

[Miy wac Buronaiire gogasanus; (3,65 - 10%) + (5,23 - 109),

A0AARAHHS 1
TA BUIHIMAHHA Poar'saauusn
JAECHTROHRX
ApobiB noTpiGHO (3,65 - 10") + (5,23 - 10" =(3,65 + 5,23) - 10' = 8,88 - 10*

KOMY IIUIITHCATH
1111 KOMOK, PO3pPs
17 POSPAIOM.

Mlo6 nomaTh 4Hcaa 3 plaHAMH NOKA3IHHEAMH, CIIOYATEY

noTpiiHO 3MIHHTH 1X Tak, mobh BOHH MaJ N OJHAKOBI OKAa3-
HHEH,

‘7
— Hanpugnan, maemo (5,13 - 107 + (2,52 - 10%).

qﬂ““""’"ﬂmm’,,“",:" (5.13-10° + (2,52 - 10 = | Kpox 1.3miniTe oxme i3 uncen
i ! ' TAK, MO0 HNOKAZHHKH

=(513- 10+ (2,52 - 10) = B 0box umesnax Oy oa-

HAKORI1,
=(513+2,52) 10" = Kpox 2. lonaiire 513 1 2,52.

i
i
i
i
i
i
i
i
|
I
I
i
i
i
I
i
i
i

=515,62-10' — Kpox 3. llomBomTe peayvawsraTr Ha
104,
=5,1552-10° =+ Kpox 4. [lonaitre peayierar y cran
JAAPTHOMY BHIISUIL
iMaHHA 3 OAHAKOBMMMI NOKa3HNKaMM

BukopueraeMo poanofifibHy BAACTHBICTE MHOMEHHS, 1100
BHEOHATH BITHIMAHHA YHCEL.

,; '_J— OJIHAKOHR] NOKAZHHEH

(p 10— (g - 10°) = Kpox 1. Biguimite uncno g sig p ta aa-
, MHIITE peavibsTaT.

=(-¢) 10 | Kpox 2. [lomuoxre peayrerar na 107,

Vector. Matha&Scn a © Biosssnarmeo oSliurmcts, ¥a nrnn saxuimeni. Koasn YacTima il mylnikmni ue Moske DyTH RUITROpEIL,
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lpuknan

g Buxoraitre simriMargsg: 9,63 - 10°= 1,09 - 108,

Poap'azannn

' '

963-10°=-1.09-10°=(9.63-1.09)- 10°=8.54 - 10"

: -D.II_Hﬂ.HﬂBi INNOKAIHHKEH

gt e w

HHA 3 Pi3HUMMW NOKa3HUKaMM

o6 siguaT Yncia 3 piaHEM HOKASHHKAME, CHOYATEKY NOTPI0HO 3MIHITH
1X TaK, 00 BOHH MAJIH 0JHAKOB] NIOKAIHHKH.
Hanpuknan, maemo
i =r = Pl NOKAZHHKH
(9.82 -10°) — (8,2 - 10 =
=(9,82 -107) —=(0,082 -107Y) =

Kpox 1. 3mimiTs oaHe 13 94Hcea Tak, mpobd
norazuurn B obox yncnax oy
OIHAKOR].

Kpox 2. Binnimite 0,082 sig 9,82,

Hpok 3. llomuosre peayastar Ha 1074

=(9,82-0,082) - 10" =
=9,738 - 10~

W eEEEs WS GRS GEEE N WM CEES EEEM WSS GEES W

o6 noMHo®IITH YHC/4, IPEACTARIEH] B CTAHIAPTHOMY BHIJISI], CIIOMAT-
Ky llepeMHOKHMO IXHI KoedillenTH, a 7o/l — cTeteHl 3 ocHosow 10.

{n'IUﬂ’(b‘lﬂ?}=(ﬂ.ﬁ].1“n+b

Jlns muomennsa spropHcToBYeMo Baactusoeri 107 - 1082 = 102* % ra (107" = 100,

Hpuknaag
Baroraiire maomenns: (6,1 - 1077 - (5.2 - 105).
Poas'azannsa

3

| lepemuOikTE KOoetillleHTH Ta JoaaiTe NOKAIHHKH.
(6,1-10(5.2-109 =(6,1-5,2)-(103**H=31,72-10°=3,172 - 10*

o6 nogianTH YHena, OpeacTABIeH] V CTAHNAPTHOMY BHIJIA/I, CHOYATRY

oTpidHO NOAIHTH 1XH] KoedilieHTH, a4 To/Al — cTenedi 3 ocuosow 10.
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(@-10%:(b-10°)=(a:b) 10"
Ilna minenns BuKopueToBYeMo Braacrusoeti 107 : 100 = 10° " ra (107" = 10",
Hpurnan
Buxonaitre miaenas: (=9 - 1079 : (=3 - 1079).
Poap'saannusa

IommTe koedilieHTH TA BIIHIMITE DOKAIHHAKH.

=9-10%:=3:10)=(-9:(=-3)-(10%: 10 =310 28=3 . 10°%*2 =

=310

Hoeguvioun a1l gogasaHy 1 BlagiMaHHA abo MHOMKEHHS | JMiJIeHHS 13 YHe-
JIAMH Y CTAHJAPTHOMY BHIVIS/IL, 3aBAUIH pyXaeMocd ajiBa HATIPABO,

Hpuxnan £ = - %
BrronaitTe 111 Ta nojaiTe pe3viaLTAT ¥V CTAHTAPTHOMY BHIJISII.
b a) 3,1-10°-48-10°+52- 10F 0) (6 -10") -(2 -105 : (3 -10Y)
Poar'snaauus

a) 3.1-10°—4.8-10+5,2- 10°=
=(3.1-10°-0,48- 10" + 5,2 - 10# = —— Pyxaemocs a1ina HAIPABO.
=(2,62-10°) + (5,2 - 10 = 17,82 - 10°

) (610 (2:109: (310 =- = Pyxaemocs amisa nanpaso.
' =(12- 10" : (3- 10" =4 - 10H

@-{*wmmﬁmﬂ QO®

&+
75 llpouwraiiTe Terer Ta gaiiTe BUIMOBLI HA 3aMHTAHHA.

1

Yopuoszem — THO rPYHTY, 1D XAPAKTEpHIVETHCH BHCOKHM MOKaA3HHEOM
POAIOHYOCTI TA BHCOKHM BMICTOM MIKpPO- TA MAKpPOeJEeMEHTIB, AK1 NOT-
pibHl a8 EHTTeAIANLHOCTI DaraTeoX BHIIB pocJiHH. YEpaiHa BoJiojie
HaHOLILIIHM 3anacoM YopHo3eMy B cBiTl. Ha TepaTopil ¥kpainn Hainblismy
MJIONLY 3aldMAIOTH TAK 3BaH1 3BHYaitHl 9opHodemu — 1,05 © 107 ra, THmosi
HYOPHO3eMH CTAHOBIATE 5.8 - 10° ra, meaeraH: — 3.6 -+ 10° ra, omazoneH —
3,4 - 10" ra. Ykpaina mae 30 % cBITOBOrO 4OPHO3EMY T4 Biairpae KJIKYOBY
poib y aabeanededHl raobaibHOL IPOAOBOJILEYOT Deallek.,

Tumepnem-dycepeno

a) BHalIITL 3arankHy IUIONLY BeiX dJopHoaeMmie Yipaian, 3ammunits pesyiasTar
v apuuaitHiil dopmi,
0) llopisagaiite nuonry dopHodemie Yepainn 3 miomen Bennkoi Bprramii,
sarnio nuoma Benpkol bpuranii ecranosuTs 2,44 - 10° kM=,
3‘1;_. Vector, Maths&Science 1a © Baowsssinurmes oSlinrmcte, Yo npass saximent. Kopen yacrina gich my@nisaid we some YT juIrsopei.
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76 Buxouaitre a1i Ta nogaiire pe3yasTAT ¥V CTAHAAPTHOMY BHIJISIL.

a) 6,72 - 10° + 2,49 - 10° 6) 5.87+ 10° + 7,1 - 10°
) 9,49 - 10°+ 8,9 - 10° r)2,8-10'+ 3,2 10°
1) 9,56 - 10° — 7,65 - 10° e) 6,89 - 107 — 4,51 - 107
%) 8,21-10°—9,11- 107 u) 7.6 - 10° — 8,7 - 10

77 Buxonaitre mii Ta nogaiiTe pe3yasTAT ¥V CTAHAAPTHOMY BHIJIAIL.

a) (6.2 - 107) - (4.1 - 10%) 6) (7.2 - 10% - (3.4 - 10%)
B) (5,2 - 10% - (4,5 - 10%) ) (3,5 10% - (=2 - 10Y
m (~8- 107 - (3- 10°7) e) (-6- 1079 - (2- 1079
%) (1,4 - 107) : (-2 - 107 u) (-3.6 - 101) : (=6 - 10
) (2.1 -10% : (-7 - 109 1) (4,2 - 109 : (=6 - 109
M) (5.4 109 : (1,2 - 107 ) (8- 10%) : (5 107%)

# .
78 JlopxuHa TA IHPHHA CTOPIH OPAMOKYTHOro mnojs jgopisHwe 7.5 - 107 m

1 3,7 - 10° M. O0umemTs iloro MiIomy Ta NepHMeTp, HOAABIIN pe3y ILTAT
¥ CTAHJIAPTHOMY BHIJIAL.

4
79 lllenaxicrs esiraa cravoeuts 300 000 000 m/e. O6uncniTs BIACTAHL ¥ Me-

Tpax, AKy cBIT/O Aosae 3a 1 xspnuay. Binnoeias aanunnTh y craHiapr-
HOMY BHIJISMI.
# - _

80 OnHa cENAHEA CBIKOrO ANEJILCHHOBOIO COKY MICTHTh
1,12 - 10" gatopiit. CRINBRE KLTORAJOPIH OTPHMYE IIO-
THAHA APHCTHHA 13 IILOI0 HANOK, AKIO IOTHA BH-
HBAE OJHY TAKY CENAHEY cory? fkbn mieunna no-
aHg nuaa sbaydHuil cik, To HACKL/IBKHE aMiHN4cH §
KiibKICTh oTpEMAHAX Kinoranopiit? (Ogua ckasgHKA
Abay9HOro coky mictuTs 1,08 - 10° kasmopiil.)

[1 kxan = 1000 mmj

81 Ceitore eupobHENTED 3epHOBHX v 2023 pomi omiHwerses Ha pigHl 3 - 107 T
Vepaina B8 upomy 3 poiti 316pana 6 - 107 r zeprosnx. Buanagre, v cKinb-
KM PA3iB KIJBKICTh 310paHOro yposaw y cBiTl H11kIIA 38 KIABKICTE BPO-
#AKW JepHOBUX B Vrpaiui.

82 ObuncmTs.
a) (8,1-10'%):(9- 109 — (7.6 - 107)
6) (2.8 - 10™) - (1,2 - 10% — (7.8 - 10'%
B) (1,38 -10') + (1,17 - 10'" - 3,62 - 10'%)
r) (3,46 - 10° - 3.6 - 10 - (9 - 109
m)—-1.71- 10"+ (5,6 <10+ 7.6 - 10"
e)1.93-107-(2-107: 5 107

83 llopaiire peayasrat y cranjgapraomy sursagl. Axmo k=9 - 104, To axamM e;
a) 6k; o) k*?

84 3SHaiimiTh 3HadYeHHA a*1b6*. akmpoa=2.4 10" 6=4 -10=
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32

|8 H'ill'-,

ax = b — zaraabHHI BHIVIA/ JIHIITHONO PIBHAHHSA 3 0JIHIED 3MIHHOWD, jle a
1 b — neswi ynena, x — aminda. Jliniiine pisHarHg Moske He MATH KOPEHIB,
MaTH ol abo Heasriv kopenis, JliHilHI pIBHAHHA MOXKHA BHKOPHCTOBYBA-
TH AK MOJe/h [1JIs PO3B A3YBAHHA CIJKeTHHX 1 HABITH NPAKTHYHHAX 3a/1a4.

ax + by = ¢ — araneHuii BUIA JiHIHOIO PIBHAHHS 3 JIBOMA 3MiHHH-
MH, 1€ a, b, ¢ — nesari gacna, x Ta ¥y — amindi (a # 0, b # 0). I'padig mriniii-
HOT'O piBH_EHHﬂ 3 TBOMA IMIHHHMH — NpHaMA.

(CHereMy BOX JMHIAHHX pIBHAHE 3 JBOMA 3MIHHHMH MOMKHA PO3B A3aTH
rpahivHEM crocoboM, crocoboM MJICTAHOBKH, CIIOCODOM JOMABAHHA.

Yucno, maHecene 1o HY/ILOBOIO CTelle s, qopieHoe ompmam. a’ = 1, ne a # 0.

Crenenem i3 MM BUI eMHIM MOKAIHHKOM YHC/IA 0 HA3HBAKOTE Jpid 13 ¥n-
CeTBHHEOM 1 Ta 3HAMEHHHKOM, ¥ AKOMY YHCJI0 ¢ 3 JOJATHHM MTOKAIHHKOM.

1
n'“-ﬂ— y de a # 0, n — HarypaJikHe YHC0,

Jp10, maHeceHn 10 cTENeHS 13 ILJTHM Bl eMHHM TOKAIHHKOM, JIOPIBHIDE
npoby, ﬂﬁEpHEHDM}' 0 WROTD, 3 JOJATHHM NOKAIHHKOM.

(_) ( ] nea+0,b+0, n — HaTYpATLHE YHEIO.

Hoas 6yns-axnx a £ 0, b £ 0 ra Oyabp-SKHX HIJIHX 71 TA 1t IPABIIILHO, 1110

( Bnacrusoceri .- Hpmm \1
ﬂur_uﬂ=ﬂin+ir 3 34_32+-I_3H
a™ gt =pn™—" 29 E-I—l}ﬁ -1-—25
{'ﬂnr:'u_ﬂm r|=ﬂm.nl_ _ {23}4:2&-1:212
[ (a-byr=a"- b" (2T =24T73
8)y=8" p+0 (EE__i’i_i
(b) b 5) 5 25
a’=1.a#0 =1
—n__-]'_ —E—..!'...-—-.-.:.I'.-.-
aa ﬂ“u;ﬁﬂ 8 iy
a\ = (O} 420,620 3."=(-3-)”=£
(3] =) 5 =) =%

8 3a nomomoromo CTAHIAPTHOrO BHIVIAOY YHCIA MOKHA 3ANHCATH OVIb-AKe

YHCI0 vV BHTIAM JobyTRy @ * 10", ne 1 < a < 10 1 n — 1m1e 9Hcno.

£ Vector, Matha&Science 1a © Bigsasinarrso oSlinreectes, Yo ipass saxioment. Koasa yacTions it myiinisaind ue sooke SyTi RUImsope,
shepemein B nourykopil cueTes abo nepeaana B -2l sienfl opa Gy ak-gxnsn coocofmmn Gen IIChEMORTO JOIN0TY Rianus. Ja &oiHins

ODCTIMEE FISKA SOCTINE DhOTD MATESPIATY He smke DY TH ckormilossia e Nepetpoiaxy sho 108 oD NHEOPICTasH



1 O6uncrite: 27,5 - 10 + 3,2 - 10,
a) 5,95 - 10 6) 6,75 - 107 B) 2,75 - 10 r) 6,0 - 10°
5410 2,4-10°
Bukonait gy M e .
) PEERRTe e 107 008107
a) 30 - 102 6) 3- 107 B) 3 - 10 r) 3- 107

3 [ogaiire 337 000 y crangapTHOMY BHIJISA/TI.
a) 33.7 - 108 6) 3,37 - 10° B) 337 - 107 r) 0,00337 - 107

4 V pisuauui ax + by = 37 koedimients a i b — wim yuena. Bubepits napy
qucel, AKa Moke OYTH po3B A3K0M LLOIO PIBHAHHE.

a) (5; 9) 0) (9; 6) B) (6; 36) r) (1; 36)

o (ObepiTs napy 9Hce], AKA € PO3B A3KOM CHCTEMH MIHUTHHX PIBHAHE!

{x+?,_}'=4.
-2+ + 5y = 10.

a) (0; 2) 6) (2; 0) B) (2; 2) r) (0; 0)

Im—-2 m-—2

6 DuaimTs KOpiHL PIBHAHHSA T 2

a) 2 6) 3 B) 4 r)5
7 Obumenite: (4792 (4757 ; 49

a) 4 0) 5 B) 6 ry 7

8 Poae amiTs aana4y.

[Tapaommmiiiceka nerroatierka Anacracisa Mockanenko
1 pepecust 2021 poxy BHOOpoNIA 30J710TY MeJAb, BCTA-
HOBHBIIIH CBITOBHE Pexopa y IIToBXaHHI Anpa. lit Baa-
J0Ch MOEpAnIATH Bl monepenHiil peropn 2020 pory
Ha 0,69 m. Buaiigite posmuuy peropay 2020 pory,
AR 3000y THIH cBiTORHIT peropn v 2021 poii eraHOBHEB
7.61 M.

a) 7,61 m 0) 8,3 m B) 6,92 m r) 6,02 m

9 Cuopocrite BHpas|q,:/ |g,2

a) 2 mtn 0) lm "n'* B) im "n ! r) lm o -
5] 10 16 3 33
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Kpoxr (D Ob'epnaiiteca v 4 rpyna 3a 1gTepecamn. PoanogunTs pos.
Iligroryirre HeobxizH1 MaTepiann (KapToH, HOMKHI, KOJLOPOB] OJIBIL).

Epnﬂ @ 3a monmoMoromw JTeparvpH, IHTepHeT-IKepes aHAIIITE Heol-
XU/IH1 [1aH1, 300paskeHHs Ta BHKOHAIITE 3ARIAHHA.

I'pyna 1. Bioaoria

1. Binomo, mo Maca HaliMeHIIO!
¥ CBITI IITAIIKH — KOMOpP1 CTAHOBHTE
1,7 - 10" gr. A npoxea sazxuTs 2 - 10 Kr,
e HaHbLIba v CBITl OTamkga, no Ji-
tae. Ilpeacrasre Mmacn nramor y 3gH-
qaiiniil popMi Ta BHIHAYTE, HA CKLILKH
JpoXBa BAXKYA, HDE ROTIOpI.

2. JHAIMTE Macy HaAHOLILIIOro Ta
HaliMeHnoro 3eipa B Yepaial. [lpen-
CTABTE 1X MACH ¥V CTAHJIAPTHOMY BHIJIH- |
a1 ynena. Hopisasiire macn Haillbuk- 1710 | -'__E 10
moro i Haitmenmioro agipa 8 Vipaimi, . t' 20 N 0 A= TU D

3. Creopite 20 KapTOR AOJf I'pH
«IHAHIITE mapy» 3 TeMB «CTeniHs 13 IAAM mokazankoM»: 10 KapTok mo-
BHHHI MICTHTH BHPAaa3H 31 crenedamu, a 10 — aHadYeHHsa BHPA3IB.

" Koxibpi

r-I-J-J-J-—-I-J-——_- r---———ln——‘ r--ﬂ-————ﬂ—‘ ;J--J--J--J--.-—‘ F—J-J-J-J-J-J--.J-h

1 ] b o ] =2 IR ] =3
| G & Tt P =] o -5 o = - i = I
el e e gy )
Ipaazox e ew . N e o,  mereeeess e e e e i
) 1 &, 1 i
7 812 25 4

l'pyna 2. l eorpadhia

1. Bigomo, mo nnoma Daceiiny saidinbmol piuks B VEpaini — piukn
Huinpo eranosuts 5,04 - 10° gm®. A nmioma daceliny piukn Amazonka —
6,9 - 10° gm*®, ne HaNbLILIMA YV CBITI — r
piuxa. [Ipeacrasre mnomi GaceillHiB f’_ P. -I[HJHE” W p. ""_1"_‘331‘3"51':3
PIMOK V 3BHYAlHIA chopMl TA BH3HA- ;
4YTe, HA CKUIBKH IL10111A DACEeITHY pIMKH
Amazonka Olnsiua 3a nonly dDaceiny
piuxn [uinpo.

2. 3ualiniTE BHCOTY HANBHINOI TOY-
KH YEpalH| Ta ¢BiTY (BUTHOCHO pIBHA
mops#). llpencrasre 1Xx BHCOTY V cTaH-
naprHomy Burmsaml gucaa. lopisasii-
TE€ BHCOTH HANBHIIOI TOYKH B 1.f'!"lént]:.'lfﬁHi 504 - 10° pm? | 6,9 - 10° km*
Ta CBITI. e

’
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3. CreopiTs 20 KapTOK AJ18 I'pH « 3HAHIITE Dapy» 3 TeMH «CTemHs 13 ILTHM
noxkasHukoM»: 10 KapToOK NOBHHHI MICTHTH BHpPA3H 31 creneHaMHu, a 10 — 3Ha-
YeHHA BHPA3IE,

I'pyna 3. Acrponomisn

1. Bigomo, mo BlACTAHE BLI ILIa- o Tre \N
Hetn J3emasa no CoHUA cTaHOBHTE (
1,496 - 10° gkm. Hafinansma niaaxe-
ta Bijg Conug — Ilnyron, sigcraus
Big Ilnyroma go CoHnd craHOoBHTH
5,9 - 10" gm. llpencrasre BigcTan! mia-
Her go CoHna v agudaiiHiig dopM Ta
BHAHAYTE, HA CKLIBKH IL1aHeTa Jemis
Oomsxeua 10 Conugg, wix [nyron, |

2. Mob nmogonaTH cHAY TARIHHA |
Jemi il onHHETHCA HA opliTi, paKeTa
IIOBHHHA JIETITH 3 MeplIol KOCMIMHOID
IMBHAKICTIO, 4 o «BUTIPBATHCH» B11 3eMHOT0 TAMKIHAA Ta nmoaeriTa mo Map-
cd, paKeTa NOBHHHA JeTITH 3 APYIol KOCMIYHOD IBAAKICTIO. 3HANTITE Hep-
Iy Ta Apyry kocMmidsi wenakoceri, [pejaerasre wi menakoceri y M/c Ta y CTaH-
NAPTHOMY BHIVIS] YHCA.

3. Creopite 20 kapToK 1/ rpH « 3HAIITITE Dapy» 3 TeMH «CTemHAs 13 [UTHM
nokaagakom»: 10 KapTOK NOBHHHI MICTHTH BHpaaH 31 creneHaMi, a 10 — ana-
YeHHA BHpPA3lE.

[LnyTon x]

1,496 - 10° km Lﬁﬂ - 10% kM

I'pyoa 4. Ximin

1. Binomo, mo maca aTtoma ['inpo- ;

remy crasoeate 1,673 - 10* r, a Ma

ca aroma Orcureny — 5,31 - 10 r.

[Ipencrasre Macn aToMis y 3BHdaiiHii

thopmi Ta BHIHAYTe, HA crinkkrl [inpo-
reH Jermmi, Hix OrenreH.,

2. 3HalmTE HARBHILY TA HANHITHEK-
4y TEMIIEPATYPY, CTROPEHY JIHTHHOIO.
IIpencrasTe 11 TeMuepaTypm y CcTaH-
NAPTHOMY BHrAsAI uHcna. Xrto, ne
1 38 AKHX YMOB OTPHMAB TaKl [OKA3- 1.673-10*%rr )
HHKEH?

3. Creopits 20 RapTok 014 rpH « 3HAIMITE Dapy» 3 TeMH «CTemHs 1 [L7THM
nokazaHkoM»: 10 KapToK MOBHHHI MICTHTH BHpa3H 31 creneHaMH, a 10 —
JHAYEHHA BHPA3IB.

Kpoxk @ (CHeremaTHayitre 2310paHi JaHl Ta DPOAeMOHCTPYIHTe 1IHIIHM I'py-
IIaM v JIOBUIEHI chopMi (MpeaeHTAalA, B0, IVIAKAT, TOMOBLIE, CXeMa, MAJII0-
HOK, JllarpaMa) BUIMOBLTHO 0 3asmadb, OOMiHgHTeCH cTROPEHHMH RAPTEaMH
3 IHINHMHE IPYIAMHE TA Horpairre y rpy « 3HallgiTe napy» Ha WBHIRICTh,

. 102
HH_E,E'-I 10 &3

Kpox @ (bropopiTE MICYMEHN [IPOCKTY 3 YCIM KJIACOM.

Ilp mirasoro miaramesa? o spazmao gaitbineme? o 6voro exnamamnm?

Han gim e Tpeba nonpamweati? Aka rpyna vaimmesmmoe 316pana napn
KapToK?
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856 D3a apaaxom mifdepirs TAK] 3aNUTAHHS, BUIHOBLUIO HA AKI € [01aHe YHCIO.
Ipazok

r
a*-gt:g™ ]

N

3 : .
1'!'"‘3‘5 }

N

3,13 + 10

1 — e BIANIOBLIE HA MATAHHA.
Al mosmyTes Gy sanuTanHn’

1

[ﬂ,ﬂﬂ[’.ﬂ]ﬂ-ﬂﬂ[}l - lﬂ"‘}

B

x=2x-3)=-7

#

3

L

HNopagok uncna ] [qu'ﬂam-.: [J'iHHHHHFIJ

-

2 — e BUONOBIAL HA ITHTAHHA.
ki moskyTs Oy sanuranHn’

.}
86 las Toro, mod 3byayeat 1ax Oyauuaky, Tapac poarisjgae piaHi BapiadTH
DasioK, o MalTE QOopMY NPAMOKYTHOrC Napanejenmine/la 3 BHMIpaMH
4 M, 20 em, 20 em. 3HAIMTE Macy oJHIET QyDOROI, COCHOROI TA SCEHOBOI
bankH 3a hopMysol npasopyd Ta rycTHHO® B Tabsammi. Jlisnaiirecs
BapTICTh IHecTH Danok 3 ayba, mecTH — 13 COCHM, NMiecTH DaNoK 3 siceHa

34 IIHAMH, IOJAHHMHA B TAGIHI,

4 | Pyernna, p, | Maca, m, Ilina, i Eap'ri:.'r:?"'
E{NH.‘ i l:']lll.IrH pa "t el e et e “
AYOOBRL | Lg. 900 1200 , m=p:V, L
bamn | ' : ae m — maca, i
Cocnori e | p—ryctuma, |
I 4.2 - 10# 900 | Vil ‘;ﬁl
Heenoni A
710 1100
\_ Gaaxn - = 4
EN
87 Match the pairs.
I B 2y 9-107° 3 9 g8 9
A  power B exponential notation € exponent D base

x

|

Solve the problem.
The side length of a square is 2 em greater
than the width of a rectangle. The length of the
rectangle 15 three times its width. Let the width
of the rectangle be x em.

= e G . . .

length — nomscnns
width — mmpnua
find the unknown

value — anaiinits
HEBLI0MY BEJTHYIHY

‘
o e R g T g e g g

i
i
i
|
|
|
I

a) Express the given information in terms of one unknown value.
b) If the two shapes have the same perimeter, find the unknown value.
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PauionanbHi Bupa3sn

V nopcaraeHHIE TAABHOCTT MH YACTO
BHEOPHCTOBVEMO PAITIOHAJIEH] BHPA3N, X049
1 He 3aB:IH e vepuommoemo. M momemo
CKOPHCTATHCA HHMH, 11100 BHPA3HTH ILTONLY
ovaismal abo mMBHIKICTE 06 eKTa, oo 316pa-
TH KoMl oTep 4 Tenedos, abo uwobd ereo-
PHTH KOMII I0TepHY rpadiky 4i aHiMaIin,
Taxos 1 nna poas a3vBAHHA peaAfLHHX 3a-
Il a9 3acTOCOBYETEH PalllOHAJILH1 BHpAa3H,
HANPHEJIAT JUIA MIPAXYVHEY 0M0K ¥ KL Th-
HOMY DackeTOO/ILHOMY MaTHI,

* MOBTOPHMO, 0 TAKE OHOMJIEHH | * Omaoanen (monomial)
| MHOTOMJIEHH * Muorownen (polynomial)

* npuragaemo GopMyaH CKOPOYEHoro | * DopMyaH CROPOYEHOTD
MHOMEHHSH, MHOeHHS (special

* paHAHOMHMOCH 3 PAINOHAIEHHMHE | products)
IpobaMH Ta J13HAEMOCE OCHOBHY * ToromuicTs (tdentity)
BJIACTHRICTE PALNOHAJILHOTO JIPo0Y; | * Pamonansaui nqpio

* BHEOHYBATHMEMO /I0lABAHHS, | (algebraie fraction)
BITHIMAHHA, MHOMKEHHSH, NTHECEHHH * PanionanbHl piBHSHHSA
10 CTEIeHS TA JIUIeHHS PALIOHATEHIX | (rational equations)
pPodIE; /)

* pO3B A3VBATHMEMO PAIIIOHAJEHI | -

PIBHAHHA, 8 TAROK 3a/1a41

34 JIONOMOTOK PALIOHAIBHHEX PIBHAH.
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.'cl" |

e
Pauionansm i sapaan w
BHPAIH 1@ ‘
HAIHBAKTE He micrars quienns Ha BHpaa MicTaTs quUIeHHA
anredbpalaHIMN 31 aMIHHOK. HA BHPA3I 31 3MIHHOW
B A 36 MIL » a ¥
i Yucaori 12 3¢ x
sl C x’ 10ab’y-4
E ‘ ' -
o =
. p— 93—
9; 6% 7 <10 6
. Tt =102

Bupaa, mo cknanaerscd 13 9HCeN, SMIHHHX Ta 1X cTe-

MEHIB, HAZHBACTHCH OJITHOMTEHOM.
1

3x2 da*bh i _EI “z'y — onHOYWIeHH.
Bupaa, mo cknanaerses 13 CYMH KLUIBROX OJHOYIEHIR,
HAZHBAITE MHODNOYWISHOM,
7
3x* — 4a’b, —Ex'ﬂz“ ¥ + XY — MHOTrOWIEHH.
OnHo4uyned BRAMRAITE OKPEMUM BII0M MHOIOYIEHA,

Ilepecrasna BiacTugricrs
atb=b+a a-b=b-a

Cnoay4aHa BIacTHBICTE
(a+b)+ec=a+b+e) (@-b)-e=a-(-¢c

Pos -uu-i:m BIACTHBICTE

a-(b+ec)=a-b+ta-c
(a+b)- (r:+:ﬂ a-cta-d+b-c+b-d

wScience Ta © Biousssiurrso wSlireicts, Yo ipass aaximmes). Ko dacrids abcl meniesin me some SyTi nmsopes,
hoes excTesi abo nepeaans b -2l i ops Gy ab-snsen coscofamm G IILMOROTD Jasoay R e, Ja soiHns
B GO TIME OO METCPIATY He sooke DyTH ckomilomia e lepeipoiaey sDo 108 N0I0 NHKOPICTaiH




Buronvioun mogaBaHHA Ta BINHIMAHHA MHOTOYJIEHIE, CIIOYATKY NOTPi0-
HO PO3KPHTH JAVKKH, a ToAl 3secTH noaioHl goxankn. PosakpHBaman JIysE-
KH, [epe ASRHMH CTOITE 3HAK «—», aM fraiite, o norpibHO 3MIHHTH 3HAKH

HA IPOTHJIEHHI.

Hpukaan
CnpoctiTe BHpasu.
S a) (5a + 9x%) + (12x° — x) m{13f+ax+1}—(13r+m 1)
: Poas’azanusn : —{u+b]-—:1—b |

a) G2+ + (12 -2 =02+1+ 12 —x= 172 + 8x
D) (13 +8x+ 1) - (132 +Tx—4)=13x*+8x+1—- 13— Tx+4=x+5

Hpurnan ' ‘ e v L
Poaxpuiite aymen.
2 a) 3(y'x + xk — 2I) 6) ~Tz(dx*—bzy—y+92y
I " .
| L |
| Poagp'naanns | mﬂ} =
a) 3(v'x+xk—20)=3y'x+ 3xk — 6l i % {“ s :I:_{f __ﬂ ’

e i '!”T" y+92) = —282x + 422 + T2y~ 6325

— llpuknan = e
IE PﬂEHPHﬁTE OYEKH Ta t:ﬂpm:'riTL BHpA3H. e m - - .
ap i |
a) (2y = 6)(y — 4) ) (x = 11)(4x* + 5x +6) | {r@z :
Poar'saauns | =xztamw+yztyw

B

a)(2y—6)y - =2y"—By -6y +24=2y"— 14y + 24
6) (x = 11)(4x” + 5x + 6) = 4x" + 5x* + 6x — 44x* — 55x — 66 =
= 4 — 39x* — 49x — 66

Ak momxua noBecTH TOTOMRHICTE!
1. Jlipy wacruny piBHOCT] TOTORHHMH NEPETBOPEHHIMH 3BECTH JI0 HpaBol
YACTHHH,
2. llpasy yacTuHy pIBHOCTI TOTOMHHMH HEepPeTBOPEHHAMH 3BECTH 10 JiBOI
YACTHHH.
3. CnpocraTH 00HIB1 YACTHHH PIBHOCTI TA MEPEBIPHTH, ¥H BOHH TOTOMHI.
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Mpuknan

,H.IJBEJ’]iT[—_. TOTOXRHICTE, Piemiers, mea 1 npasa

4 b—3(3+b)=4(1 - b) - (13 — 2b) : YACTHHA HKO1 € TOTOM¥HD

PLEHHME BHPAIAMH,

HAaAHBACTRCH TﬂTﬂHﬂliE‘l‘H}.

Poar’'azanna e V.
b-3(3+b)=4(1-b)—- (13 - 2b) Crnpomyemo ofHael 4acTHHA PIRHO-
b—9-3b=4—-4b—-13+2b = CTI TA NepeRipAEMO, 40 18 PIBHICTD
—9—-9hb=—9—-92} € TOTOHHICTI,

Binnosins. ToromHICTE JOBEISHO.

__ @ MonpakTukyirecs | - 000

E—

89 Bubepits jume qpobosl palioHAILHI BHPA3IN.

3 BykE, 1110 NO3HAYAKTE JTHIE ApoboBl pallioHANLH] BHPA3H, CKJIAITE HA3RY
menam (ananor Hobempeskol npemii B MaTeMaTHIN), Ky orpuMasa Mapunsa
B'azoBckka, npyvra :IHKAa B 1cTOpll, 0 € BJAAcHHIIEK el Haroponn, Mare-
MATHEHHA OTPHMAJIA I MeNalihk 3a POaB A3aHHA 3a/adl opo HalmLTsEHIIe

nakysanH#a ciep v B-sEMipHOMY HIpoCTOpi.

"} W
D @ ¥ s =
- X x—=1T
2 4 4—-p
0 15 J1 101 — T 'u ¥
B S NEe . P4
7 xt— 9y X

CTT T T 1T ey

90 CnpocriTh BHpaam.

aEFdr+ 33—+ br— 17 D)6—-8x+2¥ + 422+ Bx+ 20
8) (13+% + (1922 — 4x) 1) (222 + 9x + B) — (=122 + Tx — 1)

91 Poaxpuiite 1yEKH Ta COPOCTITE BHPA3MN.

72 2) 6(x* = 3) + 4(2x2 + ) e :
6) 12652+ 3x— T+ 5(-2x¢—x+ 1)

B) —(3a” + Ba— 1) + 2(—4a* + 2a + 11)

i) T—2x*+3x— 4)— 6(=3 + 2x — 18)

m) —(9y* + 12y — 6) — 3{~f + %] :

e)2(x2— T+ 4(—-3x— 2x*+ 2) + H—bHx + 2x5)
®) Ta*+ 14a—9) + 5(—4a*-6a+ 8)—6(da*—4a-1)

[Mam graiire npasnna
POIKPHTTA Avacor!
+{a-b)=+a-b
~{a—b)=-a+b

- s . .
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92 CnopocTiTh BHpaaH.

a) (3 + 5x)(3 — 5x) D) (Ba — 6)(a—7) B) (x — 9y)(x — 9y)
r) 4(2x — 3y)(Tx— ¥) ) 5b(6b + ¢)(9a + 8) e) —z(3x + 4v)(—5a — 6b)

93 CopocriTh BHpaam.
a) (2x+ 1)(3x +6x+ 7) 0) (4y — 5)(2y — 3x + 9)
g) (2k + 71 + 13)(k — 61) r) 522 — (Tx + 3)(Tx — 3)
m6(x+2)(x—=3)—94x+ T) e) (5x + 4)(=3t — u) — (Tx + 6Tt — 3u)

94 JlopemiTh TOTOMKHOCTI.
a) —4(4 — Bx) = 12x — (-8x + 16)
Ddla=b—-c)+ba—-b)+4c=Na-b)
B) 5(0,5+ 2a)-5(1,1 —a)=15a -3
5

1 1
r) 4,56n + (IE m + 2+5u) —0,6m = T(u = ?rn) +1 g

95 3a nanuma B tabnanl aHalliTe DTpoiigeHH X, | ol .
ObuneniTE aHAYEHHS 8§, AKNIO X = 3. L §=v !:

( Henakricrs, . T . )
v s Yac, ¢, ron Hlnax, s, kM
x+ 10 2
18x—1 5
aax— 1D 2+ 1
" | - |
L 15+ 27x Bx — 3 | )

96 Criaanena dirypa ckIafaeTsCs 3 KBAJAPATA 1| TPHKYTHHEAZ, JHAWIITE 3a-
TaJbLHY IUIONLY CRJIANeHOo! (PIrVpH, AKNIO ILION[ KBAIpAaTa 1| TPHKVTHHEA
JOPIBHIOWTE BIANOBLIHO (0 — 4a + 5) em® 1 (2a* + Ta + 1) em®,

97 DSaHalimiTh 3arajisHY IUIONLY CKJIajeHol dirypn
«pHOKHAR, AKIIO BLIOMO, 110 IJIOHLIA OBAJA —
(32 + x + 2) oM, n101A YEPROHUX TPHRYTHH-
Kig — (2 + 3x + 1) em®, oBTONO DLILIIOrO TPH-
KVTHHEA — (2x° + x + 3) eM®, 3KOBTOM MEHIIINNo —
(x* + 4) em® Ta moma kpyvra — (x° + x) em”.

<

98 Jopamnna mkoan gopisHoe (5x — 9) M, a mmpuHa — (x + 3) M.

a) 3HAITITE NepHMETD IIKOJIH.
0) 3HAHITH MJIOMLY ITKOJIH.
8) ¥ mikom e KBaJipaTHa KIMHATA 31 cTOpoHOK (x — 4) M. BuaiiaiTe miomy

PelTH NPHMINIEHE [ITKOJIH.
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rouneHiB Ha MHOXXHUKW

Poaknamanua MHOro4wieHiB HA MHOMKHHEN — (e 1ne-
PETEROPEHHSA BHPA3Y HA TOTOMHO PIBHHMIT HOMY BHPAS3 Y BHIVISA/I
nobyTry apox abo Dinbme muoxuauris, Taki aii nonomara-
0TH COPOCTHTH BHpasn. leayioTs piaHl crniocobl po3siajanHas
MHOTOYICHIB HA MHOMKHHKH,

| lepmnii 1 gafinpocTIIHI — 1€ BHHECEeHHA CHINIBHOIO

Meron rpynysaina

NPOTHISHHEE 110 R ; 1 .
Eﬂﬁﬂﬂﬂﬂt‘]‘i! MHOGEHHNEA 4 TV AKH. p[ﬂl’[ﬂ,ﬂ]ﬂl’hﬂﬂ[ﬂ BJTACTHRICTHE) MAEMO:
E’ == — e
[rmm _ 10x2 + 35x — 95xy = 5x(2x + T — 19y)
A

[Himmit cnocid poskIaJaHHg MHOMOWIEHIB HA MHOMHHEN
HoJiArae B ob'eqHAHH] IXHIX 4JIEHIB ¥ IPYIH, K1 MAIOTE CHLIh-
sl MHEoxHEEE. Horo Haansaors Metonom rpyruyBaHHsa,

=xztxw+yz+yw

xz+xwtyz+yw=
=(xz+xw)+(yz+yw)=x(z+w) +ylzt+tw)=(x+ylz+uw

Hpmﬂn = s ~ 4 2 A

Poaxnanite MEHOMOYIEH HA MHOMEHHKH,
L a) 45+ v) — 9a(5x + )

Inom myp yac

SarShva D) ex(a — 20) + ey(a — 2b)
S0 S s B) 14k + 41 — 21km — 6lm
BHEOPHCTORYIOTE 1) 2su— 18sv — 3tu + 2T
JeRLUTLRACTocoDIA, ,
TOMY CIIOYATKY Poar'szanus
NepeRipTe HARBHICTE
CHLBHON MHGKHHEA, - a)dbx+ y) — 9a(bx + y) = (5x + y)(4 — 9a)
I (TN SacTociRphe 6) ex(a — 2b) + ey(a— 2b) = ela — 2b)(x + y)

LHIIH CIIOCOOIL. .
o= B) 14k + 4l — 21km — 6lm = (14k + A) — (21km + 6lm) =
‘ = 9(Th + 20) — 3m(Tk + 20) = (Tk + 21)(2 — 3m) '
‘ | r) 2su — 18sv — 3tu + 27tv = (2su — 18sv) — (3tu — 2Ttv) =
| = 2s(u — 9uv) — 3t(u — ) = (u — Y)(2s — 31)

& Jlna poaknagaHHs MHOMOYJIEHIB HA MHOMKHHKH MOK-
v Tw P Y HA 3ACTOCOBYBATH BiKe BiIoMi HaM OPMY.IH CKOPOYEHOTO
B 00X HANPAMKAX MHOMEHHS aJIreOpaldHiX BHPA3IB.

a* + 2ab + b* = (a + b)* — kBagpar cymu
a* — 2ab + b* = (a — b)* — gBaapar piaHui
a*— b*=(a + b)(a — b) — pianHLA KBaJApPATIB
a © Bigsssinarreo ofhidreicts, Yo paks aaxiemenl. Ko wacTions mict mvinsain we soke GyTi pUImsope,
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Mpuknan

Pozgnanite MHorouyneH Ha MHOMHHEN, BHEOPHCTOBYIOYH dopMy.an
2 CROPOYMEHOI 0D MHOMEHHH.

a)x*+ 14x + 49 6) 36 + 60xy + 25x*y* B) x* — 18x + 81
Py =4 n) 6dx" — 25¢° e) 9x" — (2x — 3}“’
Poar'aszanna : [Momipryitre! :
v (x—9¢=(09—x7
: a)f+ldx+49=f+2"?‘x+T1={I+T}E Rl T T

D) 36 +60xy + 252y =6"+2 -6 - Bxy + (Bxy)* = (6 + Hxy)*
. B)xX—18x+8B1=x2-2-9x+9*=(x-9)*
Nx—-4=(x—-2)x+2) '
a) 64x* — 25y° = (8Bx)* — (55)° = (8x + 5y)(8x — 5¥)
e) It - (2x—-3)P=Bx+2x-3)Bx-(2x-3)) = '
=(3x+2x-3)-Bx—-2x+3)=(6x— 3)(x + 3)

a’ + b* =(a + b)(a* — ab + b?) — cyma kybis
a—b=(a- b}{u2+¢b+h’)—plﬂﬂmuyﬁm

Mpurknan -

PoarnaniTe MHOro4WJIeH Ha MHOMKHHEH, BHKOPHCTOBYIOMH (QOopMYIIH
3  CKOPOYEHOro MHOMKEHHSH.

am*+1 68— B)1000a’0*+27 1) 216—-cd’ ) (w-—2)"+ 125

Poar'azanua

aym'+l=(m+1}{m*—m+1)

B)B-xr=2-F=2-)2+2x+2)=2-2)4+2x+ 1)

B) 1000a’b* + 27 = (10%a*b* + 3%) = (10ab + 3) (100a°H* — 30ab + 9)

r) 216 — e°d" = 6* — (¢*)'d’ = (6 — *d)36 + b6c*d + c'd”)

NDw=2¥+125=(w —-2P+ 563 =((w—2) + 5)}{(w — 2* — blw —2) + 5Y) =
_{m+3}mﬁ 4w + 4 — Bw + 10 + 25) = (w + 3)(w* — 9w + 39)

Ak poaknacTin HA MHOKHHKH TpHYWIeH Buay ax® + bx + ¢7

x—E=0 . Kpox 1. llorpibno npeneraeuT 01H 13 4ieHIBE BHpa3y
! yV BHIIAAI cyMH, mod y Bupaal oyiao 4 4ienu,
-fx=x-6x .' A TOJ1 BHROPHCTATH METO/ IPyIIyEaHHA.
r*+x—6Gx—86 i Kpoxk 2. llpeacrasumo gogaHok —5x ¥ BHIVISA] CYMH
(x*+x)+(—6x—6)= x — 6x.
=x(x+1)—6(x+1)=, Kpoxk 3. llincrasumo orpumanunii BHpa3 y NO4YATKOBHII,

=(x+ 1){(x—-6) i Kpox 4. 3acrocyemMo MeTo[] rpyIyBaHHsA, 000 po3KIaACTH

BHpad Ha MHOATHHKH.
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Y targHil cnocid He 3aBXKIH JIETKO BHPIIIHTH, AKHI 4JeH NpelcTaABIATH
1| AK npeacrasaaTH. ToMy 30BCIM cropo (Y poanum 5) BH gidHaeTecH Ipo e
OJIHH MIBHIKHH criocil po3rIAJaHHA TPHYIEHIR TAKOIO BHIVISAY HA MHOMHIKH,

Hpuknan

JloBeniTe TOTOMHICTE, ’ .
(x4 3y - G+ 4P =T+ N - y)

: _ |
Copocrite oDnae yacTuHn |

|
|

| TOTOMHOCTL it nepesipre,
: 4H BOHM PiBHI.

Poar'saannsa

(Ax+ 3yF — (Bx+ 4y =T(x + y)(x — ¥)

(4x)* + 2(4x)(3y) + (3y)* — (Bx)* + 2 Bx - 4y + (Ay)* = T(x* — )
16" + 24xy + 9y — (9 + 24xy + 169°) = Tx* — Ty*

16 + 24xy + 9y — Ox* — 24xy — 16y = Tx* = Ty*
I-Tyr=Tx-Ty

Binnoeias. ToromuiceTs DoBe1eHO.

NonpaTukyirecs | _00e

99 Poaxnamrs MHOMNOWIEH HA MHOMHHEKH.

a) 2(x + 3y) — 9b(x + 3y) 0)(Ba — bk + (8a — b)l
B) 5dak — 48al — 9k + 8l r)24xz — 6z + dyx—y

100 PosxnamiTes MHOMDYIEH HA MHOKHHKH, BHEOPHCTOBY YN (hopMyJIH CKO-
POYEHOr0 MHOMKEHHS,

a)x'+4—4x 6) 12x" — 36x + 27 B) 9x*+ 12x + 4
r) 252 + 4y — 20xy ) 49x* + 140xy + 100y*  e) 144k* + T2k + 9

101 Poagnagite HA MHOMHIKN BHPA3H, CKOPHCTABIIHCE hopMyIaMB cCRopoYe-
Horo muoskenus, Capoerirs ix.

a) (x + 4y)* — (x — 4y)* 0)(6a + b)" + (Ta + 8b)°

B) (3 — 101 + (12k - 3D(12k + 3]) r) (p+ 5q) —(2p + 6g)(2p — 6g)
102 Buronaiire o04HCIeHHS, CROPHCTABIIHCE (DOPMYJIAMH CKOPOYEHOID MHO-

WEHHHA.

a) 1532 — 147* 6) 299° B) 4019*

r) 3005 ) 307 - 293 e) (16 — 15)(16 + 15)

%) 492 - 508 u) 109,6° k) 952 + 950 + 25

103 Poaxnamite Ha MHOKHHUKEH BHPA3H.

a) 100x* + 4xy + 5—5 G) 81 + 90k! + 25k%F B) 12x* — 48xy + 485"
r) 42 + 56x°y + 196xy* 1) Hx* — 80x e) 16a* — (2a — B)*
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#
104 BuakonaiiTe obuHcrneHH#A, cRopHCTABINHCE (POPMYIIAME CKOPOYEHOTO
MHOMREHHHA., JanoBHITE TADJAHI0 JiTEepaMi ¥V BKasaHOMY IOPHIARY Ta

MlaHAHTecHd HAZBY CTAPOBHHHONMN YEPAIHCHKOND CTPYHHO-UIHIIKOBOTO

IHCTPYMEHTA.
28° — 18° 87 - 13°
- - s
N 117—103 2 16 3 57T 132
4 399+ 798+ 1 62— 248+ 4 r | | W
; ? L1 |l=218]4]%;
0O 10 3 160 000 b 5;,?-' A 3600 K 3080
105 PoarnanmiTsk Ha MHOKHHEH BHPAJH.
a)(x+ 2 —6(x+2)+9 6) N2a — b)* — 6a(Za — b) + o
B) (a* — 2ac + ¢*) — 4a*l* r) 27(x + ¥)* — 3x — 2y)*
) 4x + 200y + 25y — 1 e) 121 — (16a* + 48ab + 36b2)

106 PoaknamTs MHOTOYJIEH HA MHOMKHHAKH, BHROPHCTOBYIOYH (POPMYJIH CKO-
POYEHOT0 MHOMEHHA.

a) t' + 64 6) 1 — x* B) 27a* + 0,001
r) 216¢d" — 1000z° 1) 343 — (a + ) &) 125b% — (T + ¢)f

107 loBemTs TOTOMHOCTI.
a) (2x— 1)(2x+ 1) — (2x— 3):=12x — 10
0) (a+3)+(@a=3)—2a+3a-3)=
82+ (x=20=2(x=1Y-{x+2)(x~2)
¢
108 KeanparHe BIKHO Mae CKJ0 31 cTOPOHOW 4y eM 1 Jeper fiHY paMy UIHpPH-
HOWO 2 M HABKOJIO CKJIA.

a) CraagiTe BHPA3 JUIS JHAXOMKEHHSA IO BiIKHA 3 paMoio,
0) 3HAHMTE NJIONLY CKJIA, AKIIN0 [I0NA BIKHA cTAHOBHTE 25 600 cm*-.

109 B mginsHOMY CHOPT3al, NOTYIOYHCE 10 HPOBEIeHHA 3MaratsL, poacra-
BHUTH CTLIBLL Y (@ + 5) pamis oo (a + 5) criasuis y komuomy psay. Crinbrn
BCLOT'O CTUILIIB /15 MIAAAY1B Ta IVIAJAY0K PO3CTABHIIN ¥ cnopraam?

a) CrnaniTe BHpA3 118 3HAXO/KEHHA KLITBKOCT] CTLILILR,
0) 3HalOITE 3HAYEHHA CKJIANEHOro BHpaay, axkmo a = 3; 4; 5.

#
110 Pozrnanits HA MHOMKHHEKEH BHPA3N,
ayx—y 6) 256a'— 16 B)x'—3x+2 re—box+x
*
111 Poar’sskiTs piBHSAHHS,
a)(2x—-3)-(2x+4)*=21 Dx+4x+1)=0

B)(2y+ Dy +D+ By +2)(2y+1)=0
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repemenn B nourykopil cucTes abo nepeaana B -2 sinfl opa Gy ak-gxusn coocofmmn Gen IIChMOROTO JOIN0TY Rianus. Ja &oiHins
ODCTIMEE FISKA SOCTINE DhOTD MATESPIATY He smke DY TH ckormilossia e Nepetpoiaxy sho 108 oD NHEOPICTasH

a5

'_



B = ﬂ = - -
Binomo, mo apHaaiimii apid Mae BHTIAT E neaib—imm

ypcaa ra b # 0. Pauionansui apodbu MicTATE ¥ YHCEJIEHHKY
I
T4 3HAMEHHHRY Muorowienn. Bupas surnsay F* neaib—

MHOTOYTEHH, HAIHBAKTL pﬂ.‘l]jﬂ]:lﬂ.’lhﬂ.lih! ﬂ]]-ﬂﬁﬂ!l.

Sa+96 x 4(x+:zk) 1841
3ab "x—-4" ke " (x+7)(v+33)°
JuaMeHHuk apoby He mose Oy 0, ToMY MAaeMO BHEJIH-
YHTH BCl 3HAYEHHSHA, AK1 HepeTBopTEL 3HaMeHHHUEK Ha 0,

Maemo 1 orse x — 4 # 0, romy x # 4. To Bupaz 4HEE
X x—

3MICT IIPH BCIX 3HAYMEHHAX 3MIHHOL X, KpiM 4. Vel apavenHa

IMIHHHX, IpH AKHX BHpas Mae 3MICT, HA3HBAIOTECA JI0MYyC-

THMHMH 3HAMEHHAMH 3MIHHHX ¥ BHpaal.

palioHakHl pob.

r‘;p

Homipxyitre!
Illo mabysaerncs

1
a—, goom it = 07

Vei gonyernmi anaveHHs 3MIHHHX Yy BHpasl

n YTBOPIOIOTEH 0618CTH AONYCTHMHX 3HAYeHB (OJ13)
3MIHHHX Y BUpPa3l.
HMpurnan %o
ObnacTs JOIyCTHMEX . : .
s ina ; BHaAITE JONYCTHMI 3HAMEHHA 3IMIHHEX ¥ BHpa3ax.
O0JIACTIO BHAHAYOHIEA. ﬂ}m+2 6) 7 B) y+3 r) xt1 |
5 c+2 yy—2) (8—x)(2x+7)
| | | Poap'aaanus
A . ; ' |
" ||..-._-.'1r||i ? ‘.'. L i | ”1+2
-1‘!'.,. _4 I . a) N A OVJIL-IKe 9HCIO.
B Homipryiire! 7
X HES |
Sap IPMESTE gy V¥ y-2)#0, y#0  abo y—2£0,

_| i ¥y — 2) y£2.

—=x*tl ___ (8-x(©2x+T7)20.

8—x#0 abo 2x+ T#0,
X8 abo x#-—3.b.

B-2)2x+T7)

— = 0 Tosi 1 TinbkK TO/L, Ko a =0, b # 0.

Hﬁ-m il Saienoe 1a T Bioisssiurrse oJlinrmcte, Yo npass aximienl. Komen yacTda i mylnisaini we some GYVTH BUITeopei.
_.;' cacresi alio nepeaans b Tyl sl gops Gyk-gensn coocofaam Gen IICRMORTo Joasoly Rillams. Ja soids
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Mpuknan

[Ipn axomy aHavenH1 y apib gopiBHIOE HY 07

aydtd g O+ Dy —4) 0 S
y—2 Y +5) y*— 25

gy 2+3 y+3=0, Oll3:y—2 %0
y—2 y=-3 y#2.

Ot D4 i E-49=0. ONO3:yy+5) %0

yiv +5) y+1=0 atbo y—-4=0 y#0 aboy+5#0
y=-1 abo y=4 y #—5.
Bignosias. y=-1, y= 4.
B) —L—, y=0, OJ13: y* - 25# 0
y—en =5 (y+5=0

; y—65#0atoy+5#0
| y#&  aboy#-5.
Binnosins. v = 0.

@ flompasrafiiifcs | e\ QO®

112 Bufepirs aume ti gpobu, ski MawTE aMicT npy Gyib-AKHX JHAYEHHAX
3MIHHHX.

3 OYVEKR. III0 HO3HAYAKTE BRKa3aHl JpodH, CKIAMTE HA3BY MicTa Y EKpalHH,
v AROMY 30VIVBAJIH NepimHi B Y KpalHl cMITTenepepobHHI 3aBo]I.

12
A e

fr

E_
T —Eﬁﬂ

-1
M =7

113 3aaimTs ToNyeTHMI 3HAYMEHHA 3MIHHHX YV BHpa3ax.

_ e x—16 3'?__"? 2—n
a) (y - 3) 6) = B) L —
z2+7 x | [+ 6 2y—4
e ) G=1) ®) T+ 8) 2t - 13) ") 8 iy

47
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114 3BnaiugTs A0ONYCTHMI 3HAYEHHSA 3MIHHHX ¥ BHpasax.

2x—4 4a - 10 ™

N A Bt 3 t) 3 1en
b+5 C x—5 2x — 4
ATy ®) Tt 1 ®) B o0er—10 2 6-3a

115 llpn sxomy asavenni y apib gopieHwe HYIH0?

y—3 E:IE+1 y—2>5

3 » V30+5)
. i 8 g By 50 +4) o L=D0 +8)
3y +9 (y — By y—4y+4

116 llpn sxomy anpavenni x apid nopisxoe vyaw? Axow rTake apadeHHsn
ofHe, TO V BIANOBLN 3aMHINTE e i, ARmoe Takux yuce] KiTesRa,
TO ¥ BINIOBLI1 3AMHINTE 1X CYMY.

x(x — 5) x (x+3)(9x—T)
- W i3 - ——
) 16x+ 4 ) 3x+56 o) (3x — 156)(2 + 4x)
x(x—3)x+ 13) ¥—14x+ 49 x(|x] — 5)

¥
117 PoapaxyiiTe iHgekec MACH T171a 3a JaHUMH B Tabamil, ge m — maca (kr),
h — apier (m). PeayansraTt OKpyYTMITE 10 COTHX.

[ugexe macn Tina — He cueuiaibHo poadpobiaena dopmyna DeabrificbKEM
COLLOJI0TOM 1 cTaTHeTHEOM Anoabgom Retesne, mo gae aMory oiHHETH Bif-
MIOBIAHICTE MACH TLIA JIOJAHHH J0 11 apocTy. 3a JooMoromo el dopMyiH
OIHIDIOTE PH3AKH JIJT4 3/I0pOB i TA 3 ACOBYKTE, 91 € MAca TLIA JIJIHHA HOp-
MAJTBHOI, HEJIOCTATHLOI, 3AIBOI0.

rlnﬁeﬂcmﬁﬂa m=580.h=16 | m=60,h=1"7 I m=55h=15
m
I=—
\ h*
- e
118 Jloeenits, mo apib — d;_li?"‘ﬁﬂ AOPIBHIOE HYJIIO pH a = 3.

119 3uaiigiTe sHAYEHHA BUPA3Y:

a) dm + ”, ARIN0 BLIOMO, IO 4 ;3‘” =16
n
+ -
0) Ebk- #. AKIILD BLIOMO, 10 v kﬁk = 15.
s - 2 4+ gab + a®
120 Bigomo, 2a + 6b = 5. 3aiynTh 3HAYEHHA BHPAa3 96° + &,
o — s 2(a +3b)+5

“ll;! Vector, Maths&Science 1a © Bagwsssinurmes oSlinrmcre. Yo npass saximeni. Kopen yacrina gich mydnisaid ue some Gy juImsopei.
shepemein B nourykopil cucTes abo nepeaans B -2l sienfl opa Gy ak-gxusn coocofamn Gen IIChEMOROTO JOIN0TY RiL1anus. Ja &oiHins
ODCTIMEE FISKA SOCTINE DhOTD MATESPIATY He smke DY TH ckormilossia e Nepetpoiaxy sho 108 oD NHEOPICTasH



[lin 9ac MAOKEeHHA 90 OUIeHHSA YHCEJILHHEA 1 3HAMeHHH-
Ka Jpody HA OJHH 1 TOH caMHil BHpa3d, BIIMIHHHI Bl HY.JIA,
3HaveHHs Apody He amiauTeea. JLia Oyab - AKX palioHaIBHIX
Bupazie a, bie, npudomy b £ 0, ¢ # 0, npaBuiILHO, HLO:

‘€ i
Pl o
b be be b )
p N
o Xk
Ak cropoTiTn pamionansHNII Qpio? 5
Kpoxk 1. Poaknacrn Ha MHOMRHHEN YHCETBHHE 1 3HAMEH-
HHE Jipoby. MHOKHHKH — 1@
Kpok 2. [loginuTe yHceNLHHE | 3HAMEHHHME HA ixuill = oHakoBl BMpaan,
CHLILHHI MHOMKHHE, - HATIPHETA]]
Kpoxk 3. 3ammcatn orpaManmil peay ILTar. - (a-b)i(a-b).
I._ Hm —— R - (— -
 Cxoportits api6: a) E’E‘—tl; ) -‘xf'-"'-; B) oa — 20
1 16 xy ia - a*
| Poap'aaanns '
| . )
| XY :
 pyBa=20_5a=4)_-53-d __5
| da-a* ald—a) ald—7a) a
. R IR e e n
' CxopoTiTs api6: a) r—ex+9. 6) a* - b n Mu me momemo

2 -9 at—a—b—0" |  CHOPOTHTH YHCENLHMK
| | 1 JHAMEHIHE 1A BHPA3

Poag'aaannsa | (a — b), 6o sin

HE € MHOEHIIKDOM.

- g ©=9 (x+3x—T) x+3 '
l at-b* a*— b’ _ f
O ab-b @ Ca-b |
 ___@tbe-b) __ _@+ta-b _ |
' @+ba-b—-(a+b) (@+bla-b-1)
: _ a-—b '
: - g e
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Hpuxnan

BuropreroByoMH oCHOBHY BJIACTHRICTD Jpoby, 3BeMiTh JApobH 10 HOBOTO
3 aHaMeHHHKA.

: a) Jm : 2n*

itk B no asamMeHHnra 12x%°
Xy Y

6) 1 ;1 110 IHAMEHHHEA m° — n°
m—-n m+n

Poar'aaanna
a) 3m__ _3m-3x* _ 9mx’ 2n? _ 2n®-4y* _ 8n%s
. Axy®  Axly®- 3x° 1225° 3xy'  3xfy! 4y?  12x%y0
) 1 __1l-(m+n) _ m+n - 1-(m—n) __m—n
| m—n m—-nm+n) m*—n* m+n (m+n)m-n) m*—-n°

 Monpaxruxyirecs | QO®

121 CroporiTh apobn. ¥ounnTe nponyiieHl MHOTOYJIEHH.

Sac _ ¢ 4y _ [ e = b
%) 18ap ) % -8y 2¢ o) ot (L)
mn—=3) _ m_ ) 18a'(k +4) _ y &) bx—16y _ b6
en—3) | | 27a*k +4)" 3(k+4)* T Tx-21y |
122 CroporiTh JpobH.
24x’y 2x + 10y b* + 14b +49
%) 16x 0% B) "t + b
) mie — b) v S 3y &) a*— 10a + 25
alb —e) Y—-—6x+9 a*—2b5
123 Cxoporits apodn.
da’b*c (x + y¥F(z—w) =1
%) 14a=bc 6) Xy B) ¥+ 2y +1
) da°+ 12a+9 s 14p* — 14pq &) 6c2+ 6c+ 6
4" -9 21p*q¢* - 21pqg? 1Al |
) 2k* — 10kn ) dm+ bn—4n - bm ) 41
k* —10kn + 25n° b*— 8b+ 16 f=t41

124 3SanoBxiTe TadAHIK0, BHKOPHCTOBYYH OCHOBHY BJACTHBICTE Jpobdy.
Bﬂ]]]ﬂ]]]_iT]: II',]:'.IEIEH'. J HOBHMH SHAMCHHHEAMIE.

f" Tpic Homuii Jonarxorui Jlpi6, apeesmii )
_ dHAMEHHHK MHOEHHK A0 HOBOMD dHaMeHHHES
+
5 8
- -I_-_E.ﬁ : - s
50 gl X o HpaRa i - W mﬁ/J
& Vector WITHTRICTm, Y01 Hpasa saxiileil o, e Wit 0 T He petiil,
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#

125 lonoeHITH PIBHOCTI MHOTOYJIEHAMH, OJAHHME HHAKYE.

Toxl aanoBHITE TADINID JHTEPAMH, HK] OZHAYAKTE MHOIOYWIEHH, ¥ BRAa3a-
HOMY HNOPAAKY Ta MaHAHTecd IPI3BHINE VEPAIHKH, 110 € BOJIOOAPKOI CBITO-
BOTO PEKOPAY B :KIHOYHX CTPHOKAX V BHcOTY, YeMmoHka OmiMMmIICcEKHEX 1M0p
2024 poxry.

- am _ [ ] 142%y" _ Tx'
a) 6a'b® o G}Erﬂ "~ 15m'n’ B) — ] e
J. . e—k P _
VE-E etk Vp-2T1-p
m+n_ m*+mn
) I |

¥ (e=Ry I Bx'y A 9m®n: X Tm

M 42ab 1 (dx—4y) 9 (—p*—2p)

[ 2

@ (6 o [0 [ [e [=))

126 CropoTiTs ApodH.

2x— 10 30— 6
g) — e O
}x”—cl.r—ﬁ }b”+2b—5
m-— 3m— 4 B~ nt—n4l | -2y
r) m*—2m-—8 rE[:'I1r13'+ut2-w.—1 E}P’—4P—2P’+E
127 DBanmmiTe 9acTRy y B Apody Ta CKOpOTITH 1ei apib.
a) (2x — 6y) : (4x + 8y) o) (m* — n®) : (km + kn)
B) (a@” — 3a?) : (2a’ — 6a') NExE—4):(x—2)?
128 Burgopucrosyio4i OCHOBHY BJACTHBICTE Apody, 3BeMITh ApobH 110 HOBOIO
AHAMEHHHKA.
2 e 2 m+n.3n—4m 4
a) — 1 — JI0 3HAMEeHHHEA He™ 6) — | ———— 110 3HAMEeHHHEA 12m
5c of dm® 4m*
B) =t i % o 3paMenHmKa 14652 r) o 1 no aHaMeHHnEa 185%"
Tta® 14t 6b°x ~ 9b%x’

129 Seenits Apodn 10 HOBOINO 3HAMEHHHKA.

E}Eiﬁxigﬂﬂﬁﬂﬂ.ﬂ&ﬂﬂ]ﬂm 6x(2x — 3) ﬁ]%i?:ﬁlnﬂﬂwmuﬂ—ﬂﬁ
-
130 3BualitiTs 3HAYEHHA BHPA3Y:
a) —3 aumo 22+3% ;. ) DL JERSE < ok i i
a—b ar=b c—1 = it ]
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[Mlo6 nomuomnTH Apib Ha Apid, NoTPIGHO YHCeILEHUE [1OM-
HOMKHUTH HA YHCe/IbHHK, A 3HAMEHHHK — HA 3HAMeHHHE,
¥ npoueci MHOMEHHS NOTPIOHO CKOPOYVBATH CIILIEHI MHOM-
HHKH. ¥ peayJIsTaT], AKID MOXJIHEO, CKROPOTHTH OTPHMAHHII
apib.

_ ac
Mpuxnan e ' e - -
Burkonaiire MuomxeHns.
1 5a’b 3¢ E}E,::+EI (2x)*
0= " T0ab ¥ ¥+
¢-25 x—2 ¥—8  x+2

r)

B B =4 vk 5x'—20 x¥+2x+4

Poar’aaanua

Sa*b  3c* _ 15a®hc* _ 3ac
) 10ab - 10ahke 2
3x+9 (20 _ 3(@x+F) 4 _ 12
O R P
' ¥ =26 x—2_(zAB)(x- 5}.{;—*25{:—5}
T ——r T+ 2)(x~2)  (x+5) (x+2)
=8 M E¥2
. Bxt—20 »2+2x+4

_ D 2xF D) fxAF) _ 1
W(ﬁm 5

I

Ar nignecryu apid go creneusn?
Kpoxk 1. [ligHecrn 10 creneds YHce/IbHHE | PE3YIALTAT 3allH-
CATH Y YHCeILHUE JIpoDy.
Kpogk 2. llignecrn 10 ereneHs agaMeHHUK 1 peayILTaT 3aln-
CATH V 3HAMEHHHEK.

LR
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- Mpuknan

IlimreciTs no creneHs. AR S Mt i

2 5 2 3p*\* : He aabyasre ninmecrn :
o a) (?H‘E) 0) [— 2 ] ' 10 CTeneHs IHAK '
¢ | : nepe apobom. :

| (-1F=1 |

Poap’'szannsa | (-1)2=-1 :
. -

(22" (5xiy) By 25xy’
VN 7] T ~ Te3)® ~ 496

o) -G _sey_ 21
= {Er'i}:il o 2:1[!5}.“! = 815

28
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164 Buxonaiire mi.

b+ 3a 3a + 49 50 __21b}
%) B 'i’}{u+1} b-Ta+1) (@—3b2° (3b—a)
By t5_y+7  6-3y pE+6x+36 x+11
*—9 g—yt | yi—0 ©-125 & 125-
6a+1l Ta—-4 3a+T 22— 10x , —dx—9 x*+ 6x—27
& e : + -
Va5 Ba-B E=5i & ="36 T36-2  a-306

4
1656 3a napumu B TADIHIN 3HANTITE, CKLIEKH BCLOTO 9ACY BUTPATHIIH TPAHC-
MOPTHI 3ac00H, JOJIAIYMH JIB]1 JHCTAHIN. JHAHIITE 3HAYEHHA 9acy, AKII0

x= 100,
4 ' o
"—lnnﬂﬂna!:-my Hac ua npyry Uac pasom,
JIHCTAHILND, JHCTAHINN, PR
,!Iim .',:ﬂﬂm._ I y TON
, 130 170
s X+ 20 x+ 20
o . _ab
Keanpowin x—5 | x—05
= 135w | Wik — g
DOBEN SO x4+ 10 x+ 10
Morommen 30 50
Hhﬂmam.!lﬂln:ﬂﬂ.ﬁ x— 20 x 4
166 3anoeHITE TAbMHI.
» = = PERYe g=t |
|~ | e-b a-b | -y | -y
A 2%
a—=21b | | -y
L a’ | R
b-a J s V.
167 loeniTe TOTOMRHOCTI.
ag+*da Sa-—4 _ (m+n)l+n  (m=—n)P+m*_
- — 4 S =
]{ﬂhﬂ}“ (a—2) * ) m-+ n* n:+ mt -

168 3anopHITE MATEMATHYHY LipaMijiy, B AKI KOMeH MHOMOYMJIEH yropi
€ CYMOIO JIBOX MHOOYIEHIB I11]] HHM.
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169 losemiTs, H1o NpH BCIX JONYCTHMHAX 3HAYEHHAX 3MIHHHX BHpas HaOysae:
2=¢? b6=3¢c ,  3c—6
c—=3)* (-3 ([(B-oV
x+7 3 6—8x Zx-—12

G—5¢ (=8 (-2

a) BiTeMHHX 3HAYEHE

0) JofATHHX 3HAYeHE

170 IlonaiiTe npodH ¥y BHTIAM LILIOT0 BHPA3y 1 Ipody.

o — i . , Y- e =
i 9a—-b 6) e E;: + 4 g) M Gm + 5 ) Te—Ty—2
a & m==6 Xx—y

4

' ; e s ; : . - ;
171 Bigomo, mo -;r = 2. 3HaiimiTE 3HAYEHHA YCIX BHPa31B, TOM JoJaHTe Il 3HA-

YEeHHS 1 l:lTpI:ﬂIHE'I'E MAKCHMANLHY JIOBRHHY (Vv M) HANMOBIIONO MY3HYHOMD
IHCTPYMEHTA ¥ CBiTI — yKpaiHebrol TpeMOiTH.

_.f""f’
a}i 6) 6x — 3y 8) Y —x —

ey

y v . g

— | b | + - A
) (x—5) ) 2xy 5 ) 4x%* + 3xy

Xy ¥ dxly + 3y2x®
172 CopocriTe BHpasH.
2x+ 3 1+ x Ox" 4 12x
& e - e o s =
o Z+x)(x—5 E+2)5-x) % Ox:—4 (3x—2)(2+3x) 9x*—4
16x° 8x 1

B Ter—1 (x—1)dx+1) 1- 168

173 3ualiniTs sHadeHHs BHpa3ly:
aE—5+u“+1ﬂ_ 15 — 5a

hen - — =-32- 10; 6.
a-98, 26— (a=BNa+B)y O

¥
174 oseaits, mo nopH OyAL-AKOMY HATYPaJIbHOMY 3HAYEHH] M JHAYEHHA

Apo0y € HIJIHM SHCTOM.

D m*— 5m + 2 6) m’—6m-—>5
m* +2m—-1 m—m-=2>5
4 bl
175 3a nens kyp epEa IJIAHYBAJIA JOCTABHTH NEBHY KLILKICTE ITOCHJIOK HA TPH
7 Byauim. Ha mepmy ByJIHIOKO — DOJMOBHHY BCIX DOCHJIOK Ta e 2,

Ha APYTY — IMOJIOBHHY THX, 10 3AJNITHJIHCA, Ta mie J, a Ha TPeTKH
HOJIOBMHY THX, 110 saaunumes, ta e 4. Hhicns usoro B Rypepyi nocusiox
He aasumuioc. CRLUIBKE HOCHIOK IJIAHYBAJA JOCTABHTH Kyp epra’

4
176 Mapro 2a AiTHI KAHIKYIH MAB ONPOYHTATH [HEBHY KUIBKICTh KHHEKOK,

3a mepinHil MicAlb BiH IPOYMHTAB [OJOBHHY BCLOI0O COHCKY Ta e 3.
3a JpVrHi — OoOJIOBHHY B1J 3AJIHIIKY Ta e 2, a 3a TpeTiil — pemrTy,

a Iie 4 gkHARER, CKUJIBbEA BCROTO KHHT MAaB NpovYHTaATH Mﬂpl-l:ﬂ aa mTo?
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Honasanua Ta BIAHIMAHHS PALIOHATEHHX IPoDIB 3 pia-
HHMH 3HAMEHHHKAMH BHKOHYETECA 34 AHAJIOTICK, AK 1 10~
NaBAHHA TAa BUIHIMAHHA 3BHYAHHHX JApoDIR 3 PI3HAMHE
anamMeHHukaMi. CoovaTkey 3soguMo apodH 10 CrJIBHOTO

: TR HCK —11e
JHaAMEeHHHEA, 4 [NoTIM J1013aeM0 {HLEI;HI.HHEHD] .u;p-c:oﬁn 4 011~ HaliMeHINe YHEO
HAKOBHMH SHAMEHHHEAMHM, HKe HALNIO

Ina Toro, mod asecTH QpodH 10 COLILEHOMO IHAMEHHHEA, AAMTECS HA 3aaaH
noTpi0HO 3HAHTH HaliMeHnme cninbHe KpatHe (HCK) qHCTA.
AHAMEHHHEKIB, ToOTO HAlMeHIINI cMJIBHHH 3HAMEHHHAK.
HCK uncen 4 Ta 6 nopigawe 12,

3 2
S P
o B _8_ T 3_9 1_2
i | g 12 12 12 4 12 8 12
T ~
‘D 2
Ax auaitTy cniZibHU 3HAMEHHUE JBOX 411 Oinbine
panioHansHUX Apobis?

Kpoxk 1. Poarnacrn aHaMeHHUKH HA MHOMHHKH.

Kpox 2. 3uaitrn HCK ancaosax koedinienTis. !

Kpox 3. 3anucarn v surasm nobyrry anaiinene HCK
TA KOMeH MHORHWE 13 poaxnaany. Hxmo MHOR-
HHUKH [HOBTOPIOIOTHCH, TO 3AMHCATH el MHOKHHUEK
3 HAlIDLNBINIM HOKAIHUKOM CTElIeH.,

HCK uncen momena
AHANTI 38 J0IIOMOMOK
POAKIAAMHE YA
H# [IPOCTI MEOMKHITKH,

e Npugnang - -~~~ - e
 BuaiigiTs cniasHE 3HAMEHHIK TPOGIB.

1 . 1 1 &9 1 - . A .

' Sa*b'e 15a*be 45ab’c: -1 ¥2-3x+2 *—x

- a) CmuksHni aHaMeHHNE 1HX apobis nopisxwe 45a'b'c”,
- 0) Conodatky poarnajieMo Bel 3HAMEHHHEN HA MHOM-
| HHKH, 8 [I0TIM 3HANTeM0 CIILIEHHI 3HAMeHHHK, |

CriJieHHE 3HAMEHHHE [HX JApobiB J0pIBHIOE

x(x+ 1)(x— 1)(x — 2).

C Vestor. Maths&Science 1a © Bagassiurno w/liurmicts, Yo ipana saxiieni. Kogi sactina uicl nyGnisaii e ke BT
epeein B isoany Rl o Tes 3o nepeiana b Oytieak i sl gopsa Sy a- ks coscoGRsn Ger IR WOROT G TR RHTRT
CHCTHAIE HISKA SO0 THHE [holD METCPIATY e soke GyTH ckomniflomta 1 lepeiipolay abo 108 (HN0I0 HMEOpIcT:

, 1 B 1
| -1 (@+1x-1)

: 1 B 1

| P=3x+2 (x-Dx-2)
| 1 1

| -1 x(x—1)



Ax nonaTn (BiauaTH) pamioHAMBHI NpodH 3 pI3HHMMH JHAMeHHHKEaAMH
Kpox 1. 3uairta cribHAN 3HAMEHHHE.
Kpoxk 2. 3secrn apobu 10 ¢1iIBHONO 3HAMEHHHKA.

Kpoxk 3. logaru (siguaru) ogepsxani 1podu 3 0/IHAKOBUMH 3HAMEHHHKAMHE,

dir:b

., €._a: a-dc-b - -
¢ ST neb#0,d#0.
5°d b-d bd bd 2eorhed
Hpurnan
’2 8 2x+1 4x+1 3 2
. OBuneniTe: a) =5 ﬁ}I =y x+}ﬂ]f_d :c+2'ﬂﬁ & 1
Poar’'saannsa
a) 2 + 3 — 2c 3 d - E Kpoxk 1. 3unaiinite emasuuil aHaMeHHHE.
ab be ab-c¢ be-a : Coieat asaMensug aopisaioe abe.
= Ze s da - : Kpox 2. H@mm%lf— HA PiBHI IM JIpo-
abe ~ abe : Ou 31 aHAMEeHHIEOM abe.
Q20 4+ 301 . Kpoxr 3, Honaitre gpobn 3 oqnaxosiMy ana-
=" abe ' smennniamu abe.
g2 8 10-Ghl N G-))®
=y x4y (- GFy) TP &=y
= 12x+12y __ Sx— &y E pox 1. Buaiimre COLTLHUR JHAMEHHNE,
(x=yNx+y) (x+y)x-—y : Colinanil aHaMenHIK J0pLEHIOE
_12x+12y— (Bx—8y) _ i (x—y)x + ).
(x=x+y) E Kpox 2. [lepersopits Il_i, 1 IE — HA piB-
= 12x + 12:""5:"" E‘-"'.': E M1 1M JApo0H 31 aHAMEeHHHEAMH
(x—¥y)x+y) E (x — )x + ).
4x + 20v ' Kpox 3. Bigmsits 1pobn 3 ognakosaMu
- (x— v)(x +) : JHAMeHHHEaMH (x — ¥)(x + ¥).
2x+]1 4dx+1 2Zx+1 Cdx+1
B E-4 x+2 (+x-2) x+2
gt 2 HI.I.I}III_E:I-::HWHI Poarnamrs anaMeHHNKH HA MHO-
Lr+ ZNx — 2) (x+2)-(x—2) '; WHIMKH, SHATITL ConLHnil aHa-
B 2x+ 1 _4IE—EI+J:~—E_ ': mennsk (x+ 2)(x— 2).
(x + 2)(x — 2) (x+2)x—2) :‘Hl:l-ﬂli 2. Mepereopirs apobn ':-1"*'2;3:11 3
=EI+1_{E_BI+I_2}= E lh+1HEp1H-H1m.EI.]]ﬂEHEl;1HE
(x+2)(x—2) : s
- - l menuukasu (x + 2)(x — 2).
= 2x+l-dr+Br—x+ % = EHpuu 3. Binimite apobn 3 oHAKOBHMM
(x + 2)(x = 2) : anamensukamy (x + 2)(x — 2).
_=4x*+9x+3
T (x+ 2)(x—2)
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3 & §-a 9 B.x
e 2?2 x 12 2 xx
=§-‘Ti——3—-£:‘-= E RKpox 1. Buaiinite cninssitii 3HaMEHHIE X5,
¥ @ 2 | g i 3 .9 e
: pﬂEE.HE[}ETBﬂp]TBE.FI;HH]MEHJIHEPﬂEH
=_Ef-3-ﬂx= E 3 IHAMOHHHEAMH X°
2 '  EKpor 3. BigmiMmiTs J1pofn 3 oTHAKOBHME JHAMEHHN-
_8x—2x—3 : KEaMn x°,
B =
2a o3 1 ol k
5 d ¢ 3k 9
5 . b L 2 .4 2a ., b
= = + = S 1 =2 % =
T 22t 7 el m W ot b
178 CunpocriTh BHpa3sn.
G ; a—1 x+y a-—y 2a+5 a4+l
R s = —t
2) dJa Ta 6) Xy X ) 3b 4b
. A L L Bc+2 "Te+3 b*—-25 b-5
s o - it
D i Pd o ST R T
E}ﬂ_z_—_l ) 1 =Xy 1=x¢ ; m*—9n m+n
zy 22 xyd xed m*n’ mnt
179 SBuaiinits culisHE 3HAMEHHUE 1pobiEe.
. S 8 1 1 1
5b 20bx 4b* Sx'viw Axiyw' 32xy'w?
1 1 1 1 1 1
B) = r)

x—4 (x—4)7 2 Ta—-b) 14(a®—b%) 2(a+ by’
1 1 1 1 1 1

NP B~y M- T dogmrd a6 P4
180 OfunemTh.
2 3 3 12 o 4
B vtz o ey - B -2 -2
3x—1 x+7 3 2 T 2
- o - - — + - +
r) *+4 x*—16 ‘“‘]{y+1}“ (y+1) - E}x-E B=x "

181 Cunpocrite BHpazm.
) 2¢(3a + b) _2b—3a f“1g+3£;_+:+33+:c+23

6a*+2ab+3ac+be Z2a+e E};‘*——:cy+yz—xz ¥y=% 2X=2
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182 Bukosaiite mi.

3}___13_ L 1 +l—u 2m—3r1+m+3u
=+8x x 2a—-6 a-—3 Bm+5n 2m+2n
- 2+ + - ‘
gE=12 8 B*+llg#d de-1 ., ¥y P
x—-16 x+4 26— 1 ba—1 y+6 ¥»+12y +36
&
183 3a mannvu B TAabJHIN 3HAHIITE, CKIJTBKH BCHOIO YACY BHTPATHIIH JIPOHH,
BHKOHVIOHH JIBA 2AB/IAHHA.
/i Yae ua nepme Yac ua apyre Y b
JABJAHIA, AABAAMHI, ﬂf ?ﬂaﬂu,
!-r E"ﬂ..l![ ":1 mlq :-] e I'EI.EI |
Kaagporonrep nnna 5. S |
BLAGOINOMIEH x—2 x+ 2
Jipon nna ofinpn- 4 — .
CRYBAHHA NOMH x=—10 x+ 10
Bifienxonil 30 40
ApOH x+ 20 x+10
Banramsunii 5 L__
184 3amorHITH TADMHITOD.
S 5a-9 | 20+3 |__-da® | _ da* )
4g° -9 3 da —6a+9 | 3(3 — 2a)
3
\__Za—-3 | ¥

185 Buxonaiite mil, TOM NOMHOMKTEe OTPHMAHHIL peayJILTAT Ha 312,

Tar Bu nisHAeTecs MOBXEHUHY (Y KM) HalI0BmOI ¥ CBITI nevepH. HE‘-IE]]H
Onrumictivaa Ha TepHONMIBIINHI — 1e 4ya0 UPHPOAH, Hi3eMHERil ckaph,
CHPABRMHA Nep/inHa cneneoceiry. 3aHecena no Kaurn pexopiie linneca
AK HAWNOBIIA ¥ CBITI riOcoBa nevepa, Haiinosma nedepa €ppaaii Ta n'ara
3a JOBEHHOW cepe[] Hedep CBITY.

2x+ 5 e | 10 - 51x + 27x"
6({x — 2) 6(2 — x) 16 — 9x

68

& Vector, Matha&Science ma © Bigsssinarrso oSlirescts, Yo iipaka saxiomeni. Ko yacTions gici u}ﬁmntuu e umﬂy-rn mrrl-:-pu:lm.
shepemenn B nourykopil cucTes abo nepeaans B k-2l sienfl opa Gy ak-gxusin coocofamn Gen IIChMOROTO JOIN0TY RL1anus. Ja &oiHins
ODCTIMEE FISKA SOCTINE DhOTD MATESPIATY He smke DY TH ckormilossia e Nepetpoiaxy sho 108 oD NHEOPICTasH



186 [lepersopite BHpazn v apobu.
dar”

2
_+ — —
a}b b—3 E}E_E 4a1
a + b* B a+b a+b
B) Eu+b+2ﬂ 2 r}ni—bﬂ a—b
m::r:+2_ x §+;r: &) - x—5 4 5
x x+4 »P+4x 4x—-20 x—10x+256 4(x—b)
" e+ 2 4 2 2
- - -
) (c=2y 2¢c-4 -2 H}{ﬂ—lj{a—ﬂ} (a—3)a—2)
187 JloeemiTs TOTOMRHOCTI,
a}m+u+ n- Bt _n
i (m*—mn) m-—-n
E} 2 - 1 +ﬂ_2_=fﬂ_];
a—1 g+l a=1 a+l
o) 1 | | R— 4¢|+ B¢ -0
142¢ 1-2¢ 1+4c* 1-16¢
a—2 ab—2b\ a—-b+2
- - — — P = =ab—2b
P}(u“—ﬂa+d a'+8/ a'b+8b :

0 a - b + € o 2b
(a—blla-¢) (b—-e)b—a) (e—-a)le—b) (a-b)b-rc)

188 Irop ra Poman BHpIOIHNTH NDOIXATH J0 JIICY Ha BeJocHnenax. Bincraues,
AKY BOHH IOM0JAJH B 00HIBI CTOPOHH, CTAHOBHTE 4 KM, ¥ JTic XJonmi
ixaam 3 ropdbra 31 menakicro (v + 2) kM/roa, a Hazag — mj ropbok
2l memagicro (v — 2) km/roa.

a) Craaqits MOAeNsL 10 3aa4l, 34 SKOK MOMKHA BHIHAYHTH 3araisLHuil
4ac¢, BUTPAYEHHI XJI0MNIAMH HA BCKHO HOJ0POE.

0) ObuHemTE 3araJlbHHI BHTPpAYeHHT Yac, AKID cepeIHs MBHIKICTE,
3 AROI0 1XAJIH XJI0MI, cTaHoBHIa 6 kM/roo.

* 5 3
| : . " " ! :
189 Jlosenits, 010 IpPH KOXHOMY HLJI0MY M BHPA3 é - ﬁ + %Tﬂﬂﬂlﬂ € 111~
JIHM YHCIIOM.
*
190 llepexnaniTs 0QHY HANMYMEKY TAK, 1100 PIBHICTE CTANA IPABHIBHO.
g ™
I I | LIE I v v VL VIE VI DX
V XV
=l pr— X XI Xl Xin J{]I X
11} \ XVl XVII XVIH XIX XX
L & D M

" ' 7
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JBa Bupaau, BiANOBIIHI 3HAYEHHA AKHX piBHI, HA3H-
BAIOTHCA TOTOMHO PIBHHMI, a00 TOTOMHHMMI.

JamMiHA OJHOrO BHpPa3y TOTOMHO PIBHHM HOMY BHpAa3oM
HA3HBAETHLCHA TOTOXRHHAM MEPETBOPEHHAM.

Ak npaBHM/ILHO BHKOHATH TOTOXKHI NepeTBOpPeHHA?

Kpox 1. lorpumyitrrecs nopsaaky BHKOHAHHS 1.

Kpox 2. Jlorpusmyirrecs npagin BHKOHAHHA X TiH.

Kpox 3. Bpaxosyiire OJ[3. Vei gii BURoHYOTECH TLIBKR
L8 3HAYeHL IMIHEAX, o Haaemats 013,

HNpuxaan : @ -~ @ @3 =
Za 12a a=9 a+9%
1 [‘upnmlmﬂﬂpaa(ﬂ i b8 i
Poap'asanua
@ 2a 126 B 2a 12a  _ '

a-3 a'-6a+9 a-3 (a—-3F .
__2a(a—3) 120 _ 2a(a=3)-12a _ |
@-Na-3) (a—3)° (a— 3y
_ 2a*-6a-12a _ 2a*-18a _ 2a(a-9) .

@-3° _ (@-3¢  (a—-3p

| @ Eu{ﬂ 9) ﬂ‘ﬂ_ﬂﬂ{ﬂ‘ﬂ]'ﬂz-ﬂ_ '
@-3° "&-9 (@-3° a-9

, _ 2a(@g—9) ' (a=S8)a+3) _ 2ala+3) i

' T (@-3¢ (@9 = a-3 '

@ 2ala + 3) _u“+9u=zugu+31—gu5+sul__

——

a—a G—3 = '
=Eﬂ*+'ﬁﬂ—ﬂ“—ﬂﬂ a® - 3a ﬂ{ﬂ: 3 _

¢—3 ==
Hpuxnan . . .
+ _12a E)-Eﬂ-ﬂﬁ_@ T
JopemTs TOTOXRHICTE (4 h B ) 5 b =-2, |

b = b b b
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- — - - - — ©— — = —-— - - — - o

C Monpaxrukyiecs |

191

192

__db*-lﬂub#.'-}uﬂ)l b _3a__,
b* Ja—2b b
(2b—-3af b _ 3a = -9
b (—(2b~3a) b
2b—3a _3a

=—2 =wa—— ToromuuMmi HepeTROPEOHHAMM IBEAEMO

—=b b J1BY YACTHHY TOTOMHOCTL A0 NPABOL.
3d-2b-34__,
b
— 2k
—— — _2
b
—2=-2

Bianoeiak. Torosuiers noeeneso.

Hpuknan - e e .
Jopenits, o opi BeIX JONYCTHMHUY 3HAYEHHHAX 3IMIHHOI 3HAYEHHS
BHpasy e ) : (L = E) He 3aJIeKHTh BY1 3HAYMEeHHS X,

2+x 2-xf \2 x
Poar’'azanua

( | O | )(E ] (2-—x)—(2+x)\[x2— 4)
2+x 2-x \2 _=x (2 + )2 - x)
_2-x—-2-1) 4—7)) =ﬂ_i=1
(4—7%) - 2x i 2%
Orse, npH BCiX JOIYCTHMHX 3HAYEHHAX X JHAYEHHSH 1LOT0 BHPA3Y
nopiefpoe 1, TodTO He JANIEKATE Bif| AHAYEHHA 3MIHHOI.

Bukonaiire mil.
ob ° 4b a+b 6x B8y 151
m* m*+2Zmn +n’ By —C eE=R% =k
{m+n]- m* i+4 (=16 t-4
7 %] ) 4a + 10b (J-" 0) ) ( 9 ]2
- : ey o F——+d)-
m(a-.!:- ey ey g ™y v +9
CopocriTs BHpasn.
T—a 1 2 a ab 2
— e : .._.+_._._.. iy aa St Eoi! e
ﬂ}(ﬂ“?’ 4 T] @’ — 16a + 64 E}{a b 8 =8 a—b
at+14a+49 | 13 ) { 26-9\ b*+3b L 24
: —a+6 b-
A +6 ° O\ b+8) bi-64
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193 Copocrite BHpaaH.

X m+5 _(m+5+_m~5) 5}( 2x—5 =2\ x*—6
m*+25 \m—5 m+5 P2-6x+9 -3 ;1:3 Ox
8) a+2 o*'—4 6 ﬂ( 6=2 ab-2b\. a-b+2
a*—2a+1 6a—-6 a-2 at—2a+4 a*'+8 ) ab+8b

Dfe-E2igfis-E2) gL (Lomp Eer, aey

194 DSBuaiiiTes aHaYeHHs BHpa3y:

E}{1+x}[1—~x},ﬂmunx=%:
4 1
5]""“_—"‘*'—‘+HRIJI.'JI a—B8,y=a+5;
3x xy DY &=

n]:;,r(;--f), AR x=a—Jd, y=a+ 3,

r}(i—l)::'%,mmmx=u—?,y=ﬂ+'?.
xy x/° y

195 Buronaiire mi.

{ _ ) , 1 _1+b
E:* 9 b*+3bl b -6b+9 P
at+d a- 4 64

u 4 (El! 4 a+4 ﬂ‘ . lﬁ)

l!::l(:1:+3_1|--__:1: vy 4 } x+3y
=3 X+ PF—-9% 1x

a)

r}( 2a-6 o 1 Ta — 33 3

a*—3a+9 a+3 (a+3)a*-3a+9) a*-9

m[‘h’:+2 dx + 1 )(1+_4I+1 1252 + 11x+2
64x' =1 16x*+dx+1 3x 124 + 3x

196 ,Ilone.ui*rnmmmﬂueﬁ.
dx _x-5 48 _ 4x-8

J:+.‘3.', Ix+6 ¥—-5x x
N
I.'I

I A
o — X 440 .7|:+'ir
B) F14x+ 49 (:r 3 3)
. =4 ]J__M)
r}(l ~i5+4) 543 P-Speal PTe

197 CuopoceriTe BHpa3. 3HaIIITE HOTo 3HAYEHHA, ARIIO a = 7,458,
( Ja Gar . a—4 2a°+8a

-2 g*—-4da+4) at-14 a—2
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198 CunpoeriTe Bupaan. 3anoBHUBIH Tab HID JiTepaMi, SKi M03HAYAITE
YHC/IA Y BRASAHOMY HOPAAKY, Al3HAETECH HAIBY MICTA, [le po3TalloBaHAa
thoprels, 1o BIIHOCHTLCSA 10 OJHOTO 13 ceMu dynec VEpaidy,

oo (Bx __ 6x | x-4 2048 [ i
x-2 »r-4x+4'2-4 x-2 (1]2]3]4]5)
o dx  x+5 . adx 5 I—T+I—T] ax=1
x—d Bx— 18 bx +x* Ix—1 x+1) ¥*—Tx
A 'EI+:’"_.E.L N {1_I+;|.r)___l
3x x* 1by Vg XYy
H 2 H 2 X = 0 3
+ + x+ 1 '
199 CopocTiTe BHpaaH.
ot
2¢+y 4+ dxy+y \df-yt y-
6}( e E
31‘1'-[1‘—1]'! =1 x=1/" 1-x
200 IhpgcrasTe 3aMicTh X NMOJAHHI BHPA3 1 CIPOCTITE HOTO!
ﬂ}r_ﬂ ARII0 X = ab ﬁ}ﬂ—bx AKIOI0 X = —
x—bh a+b’ b+ax’ a+b
¥
201 losexits, {0 OpH BCIX ZONYCTHMHX 3HAYEHHAX 3MIHHOI 3HAYEHHS BUPA3y
- 28 2a —ﬁ{_ﬂﬂ"‘a} ) 2 EH'E 3ANeEKHTE B1 3HAYOHHA
a+3d a-3a+9 a’+ 27 q '
*
202 Jlopemirs, mio npH BelX JOINVCTHMHX 3ZHAYEHHSX 3MIHHOI 3HAYEHHS BH-
s mﬂ—m+2+(m+2)=r( 1 » 4 - )Hemne
o y— m—2 m=2 4-=-m* m*+2m
Bl 3HAYEHHHA M.,
*
208 CopoctiTh BHpaaH.
1+-..E_ ,..‘g,q-:%, E_b+_.E'f.
X 5) 3 ] c+b ¢
a) > 2 2.2 B)—¢ ¢—b
X i c+b C
D1+ — e — e) i
b- g 14— m+—1-
- 1— 1+—2

bh+1 1l —2 1—m 73
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Jpobosuii sBupaa

MICTHTbL HEBLIOMY

PIBHSTHE, K1 MAIOTEL
OAHAKOR] POJE AIKH
Ab0 KOMHE 3 PIRHAHE

HE MAE POIRAIRY.

MeToau
PO3R HAYBAHHA
PALIOHATLHIX
piBHAHE

Homipryiire!
Hr Moscmel Kopem
¢ BHEIESHTH

¥ PIRHAHH]

4 .
(x=1x+1)

AMIMHY ¥V SHAMEHHHEKY.

Pamionansni plBH.'E_'I:lH.'II — e p]BHHIIHH 10 MICTATE
pPAINOHAJIEHI BHPA3H ¥ MPaB1H Ta B 4acTHHI PIBHAHHA.

Paunionansui pisnaaus

Ilimi pisaaaHA JpoBosi piBHAHHA
B oppnii 13 uan'mu PIBHAHHA
¢ apodonuil BUpa:.

Jhea 1 npapa yacriEay plEHAHEY
€ LILTHAME BHDAJIAMI,

p—9=4(p+1) . =%
10x2-5=% I 1‘?“413 |
6 — =N

Jpobopl pamioHansHl PIBHAHAA MICTATE HEBIIOMY

3MIHHY ¥V 3HAMEHHHEY.
1 1 , . .

-—E;+ =9, e .Exi- 7 1 41{ = ; — npoboBl paino-
HAJMEH] PIBHAHHA.

lllvkaw4as poap’ A3kl palloHAIEHHX PIBHAHL, BHKO-
PHCTORYIOTE BJIACTHBOCT] PIBHOCHJILHOCT] PIBHAHE 1 TO-
TOHH] [TEPETROPEHHA BHPA3IB.

Hx poar’saarn npodoBe panioHaJIbHEe PIBHAHHA !

Kpoxk 1. 3uaitra obnaers jonyernmux aaadens (0J13)
3MIHHOI ¥ PIBRHSHHI.

Kpox 2. Buaiity cniibHHIl 3HAMEHHHE JUIS YeIX 4ie-
HIBE PIBHAHHMA,

Kpox 3. lloMmaosaTH o0lIBl 4acTHEN PIBHAHHA HA e
JHAMEHHHE.

Kpox 4. BugoHaT TOTOMRH]I NepeTBOpeHHS BHpPAa3iB
TA POIB'H3ATH OTPUMAHE PIRHAHHSA,

Kpox 5. Bukmouynt kopeni, mo He nanexars OJ13.

Kpoxk 6. 3anucarn BLINOBIE.

Poap’ A3YI0UH npoboBe ]_iJH_U,lﬂHEl.TILH-E PIBHAHHA, MOM-
HA 3HATITH KOpPIHB, V padl MJICTAHOBKH SKOT0, 0/IHH abo
JNeKLTBRA 3HAMEHHHEIE nepersopuThes Ha 0. ¥V rakux
BHITAJIKAX MH ITOBHHHI BIJIKMHYTH JHAH1eHUH po3s’'a-
aok. Tomy pascnueo wykary O3 pieasuasg 14 Buki0-
4aATH KOpeHl, mo He HanexaTs OJ13.

1
p=2
OCELILKH IIPH 3aMIH1 X HA 2 3HAMEeHHHE HepPeTROPHEThLCH
Ha 0.

Kopenem pipaanHa = 1 He moske OYTH 9HCTIO 2,

_ T © Bigwsssinarreo oflirects, Yo iipaka saxiemen. Ko acTions et myiunikaing we sooke SyTi RUITsope,
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Mpuknan

Poap saxiTh pIBHAHHA.

1 5 1 1 *+5 x+3 4
iy + — - -
a:'2:|r:+3 1 E}I—E x+4 ¢ H}x—ﬂ x4+2 Xx'—4
Poar'azanna

a) 3HaliIeMo MOYKITHBI KOPEeH1, AK1 ¢ BHEJIOYATH MIC/A PO3B A3aHHA,
OJI3: x # -, ocximukn 2 (__E.) +3=0.

(2x+ 3) - (E > =4 - (2x + 3) =— [Nomupomxre obuasi 4acTHHy
x+ 3 :
piBHaHHA Ha (2x + 3).
a=4(2x+ 3)
a=8x+ 12
Bx+12-12=5— 12 «— Binuimits sin obox yactun 12.
8x=5-12
8x =-T
E; = ET - Homimts obuasl yacTHHE HA 8.
| __T
' B
- To—— _ Momuomcre nei wiens pingsuns
- 8 Ha Bupas (r — 3)(x + 4), mp e ix

CHLTEHHM 3HAMEHHHKOM,

0) O13: x+£ 3, x # —4. J
(x— 3){x + 4}*;i—3+{x—3}{x+d] +ﬁ=u—3]{r+ 4) -0

x+44+x-3=10

L - —

2x+1=0
2x+1-1=0-1 =— Biauimirs sin obox vacTun 1.
2x=—1
oy —i = ;
E—E* - [Hommres obias yacTaay ua 2.
x=-—1
2 1
Ei,u;unnim:..*E.
B UlSs £ 2, x£-2. _ _
s nl g 1 Huuumm-? BCl ‘E-I;I{EII.I-I ﬂi;mﬂm-um
— — s (x - + 7)) «— na supa3s (x — + 2), mpo e ix
x-2 x+2 x*—4 @=D+3 euiuhuﬁpunauﬂuauﬂnuﬂu.

(x+2)(x+5)— (x—2)(x+3) =4
24+Bx+2x+ 10 -2 -3x+2x+6=4

bx+16=4
EJ::__EIE - Lle yneno we nanexurs O3 pismanun,

TOMY He MO#e OVTH Horo poas SaKkoM.
Bignorias. Pisnanng ne mae poas' gakis.
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@ MonpakTukyiTecs |

204 IBHﬁEpiTL Jumie npobori pamionansdl pisaanas. Poar saiTe ix.

3 DYKRB, 1110 TO3HAYA 0T JIHIIE Jpo0oR] PAIIIOHAILHI PIBHAHHA, CRJIATITE HA3BY
peadLMTAINIHOMD LHEeHTPY JUIA XHMEHX JHKHX TBApHH, crBopeHoro B 2020 [.H:}I];I

[lapk xmux TBapHH posTamoBaHnil v XMembHHUBEI 06/120T] HA TEpHTOPI
Hamonansuoro npupoguoro napry «lloginseski Torrpmn. Tyr peabimrywors
TEAPHH, K1 TPHBAHITI YAC VTPHMYBAJIHCH B HOIAHUX YMOBAX.

Bl = 44=7 B 20
X 8 .
e B
T g +6r=3 E -0 -5

1 1 1 &

205 DBubepirs quine Te piBHSHHSA, KOPEHEM SKODO € YHCN0 3.

. 2 x~3 1 =3 . X _
o G D) g Y T N3=0

a)

206 Pozp'sxITE pIBHAHHS.

= R =
207 Poar'axiTes pIBHAHHS.
“}ﬁxii_ﬂzﬂ ﬁ:'x‘t—%:'g E}Ex_=ril
) 5{1_3’—::}:% " zg:t}:i 3:T4 °) 5:—2=1—T4x
? 208 Pt}iiﬂli TH;TL PIBHSHHSA. ) ' i
:1}2’:_"3:3 E}I+2“~:—3 H}.;Z:r.+"5:rlx—7
":'3—541=7:—] ‘ﬂxlfa'ﬁﬂ E}IEE=E::EE
209 Poag'sisiTh piBHIHHS X — IE a =36 — IE e
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210 Poae'sxiTs pIBHAHHA.

6 iy $=3 1 _ x*-90
Na-8 ' z-3 Dvs 2-x -4
l.E!-:au:+4 6 a r}ﬂx—1=3:r+1+ 4
=25 f+5: " x—5 3x+1 3Jx-1 1-9-
9—9 4 _ 8 g22-8_x-6 x-2 _,

c—-3x+T) E-3F (x+7)° *—25 2—Bx 2*+5x

211 Poap's:xiTh pIBHAHHA,

a}x—ﬂ_ T ___f+29 E}— 5 _ 30x+2
r+1 1-x 2-1 4 4x—-1 16 -1
]3f El::: 9 _3x+3 }3::+4 1 Syt
-9 I-I'-E x—3 P-4 2P+2x x-2
x+d ,x—4 2»-bx+32 4 2 6
4 = — = i c—
‘ﬂ}.t—a! X r—ix E}I‘E ¥ T4 .
212 Buanaure, 4un e pIBHAHHA PIBHOCHIEHIMH.
. S 1
-3x=9 i —~4x=-12 —Da+1)= =0
a)—3x=9 1 —dx B) (x—1)(x+1)=0 i e
2x+ 5 20 . b=x 2 4 —2x x—1
-1= =0 =0 =0
®) x+5 .r'-’+5J:1 x I:‘:]|:|:+1 ¥y 1.1:+1

¥
213 3a gannmu B TabJIHIN CKIAMITE PIBHAHHEA TA PO3IR AKITE Horo. 3a x npHii-
HATO IBIIKICTE KOMHOMO TpaHcnoprHoro aacoby. Poap'saasmn piBHAH-
H$l, JI3HAETECH OPIEHTOBHY IMBHAKICTE KOMHOD 3 TPAHCHOPTHHX 3acobis,

a | Hac ua neputy Yac ua gpyry A
JAHCTAHIID, JANCTAHLIID,
), ros t,, ron
10 9
o T x—4 b= 5
1 - 7 _4_ 5
Tpamsail ‘ = = t,=t,
[Toi 230 360 § =4
e x+10 x L=
! i 220 253
s X r+ 12 Tl
= | o
*
214 Poar'sxiTh pIBHAHHA.
Ox+20 1 1 lx—=2] _ X+3
=32
Vo198 %-8 S+se+38 Vex+1 ®) |5 —2x
* : (x—3)(x—4) _

215 Ilpn AxnNX 3HAMEHHAX @ PIBHAHHA () Mae oIHH KOPIHDL!

i—da
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YBaHHA 337124 32 AONOMOTOI0 PalYioHaNbHMX

Ax poar’aaaTn zagavy 3a JO0NOMOroK panioHAJIBHOIO PIBHAHHAT

Kpox 1. llpounraiiTe yMOBY TA BH3IHAYTE HEBIOMY BEJTHHHHY.

Kpor 2. [loanayre HeslioMy BeTHYHHY DYRBOI0, HAIPHKEIAJ X.

Kpox 3. Bupaaite iHIN BeJIMYMHA Yepes X, CHJARIIM BHPAIH 38 YMOBOK
aajadi.

Kpok 4. Crnanites piBHAHHSA HA OCHOBI BHPA3IB H YMOBH 3a71a4l.

Kpoxk 5. Poar'amiTh oTpHMAHE PIBHAHHA.

Kpox 6. llepesipre orpumannii peayaerar Ha sianosyiHicrs OJ13 ta vmosi
aanadi.

Kpor 7. Bamumirs Bianosias fno sajgadl.

MMpuknan - olln -

Yucensuur asuyvaitHoro apoby Ha 7 MeHIIHI Blj HOr0 aHAMEHHHEKA.
1 fAxmo yncensuur amenmurn Ha 1, 4 aHaMeHHUE aBiasmUTH Ha 4,

' i 1 o 458 = '
. TO Opl0 3MeHIIHTHCA HAa -E SHaAHMTE el apio.
Poar’'sazannsa

[loTpibHO 3HATH YHCETBHHE <—— Buanauumo Hesi oM Be s,
1 BHAMEHHHE JApo0y.

Hexaii x — yncensHHE - [ loanasuso HesqoMy BeIHYHHY
MOYATROROro Apo0y. OVEBOIO X.

|
: Toni x + 7T — aHAMeHHHEK
. [0YATKOBOIO J1pody.

r— 1 —unceIEHHE - Bupaanso 181111 BessMiHG 4epea X,
AMIHEHOTo Jpohy.

x+ 7+ 4 —3HaMeHHHUK

AMIHEHOI'O JApody.

Piaanns no9aTRoOROID -— CrnaaemMo plBHAHHA Ta PO3B AHEEMO
1 aMIHEHOTD Jpody JI0pIBHIoE % Aora.

X - R i
x+7 Z+11_ B Glx+ T)(x+11)

Gx(x+ 11)—-6x+TNx—-1D=x+Tx+11)
B+ —-x+Tx—-D=2+11x+Tx+T7
6+ 66x—6r+6x—42x+42 - - 11x-T-T77=0
-2 4+12x—-36=0
=122+ 36=0 = Ipencrasnmo =12x v sarnam =5x = Tx,
xX-bx-Tx+35=0 100 JACTOCY BATH METOJ IPYIYBAHILL
xMx—=8)-Tx—5)=0
(x—TMx—5)=0
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x=T=0 x—o=0

x, = X, =T

b 4 1 1 6 1 s S T
T T e O3 (x+ Tx+11) 20 :

iz 16 6 % o B : x+720abox+11£0
48 48 126 126 Sesssssssssssssscesssseseee” )

Lad ko,

6 6 6 6

' , 5.7

Binnoriss. 19° 14"

Mpuknan - - - - = e

Typuerka nponnmesa #Ha Daijgapui 10 HaMeroBoro micredka 4.5 kM
2  3a redie piukH Ta 3 KM OpPOTH Tewil PiMKN, NOBEPTANYHCE J0I0MY,
" 3a 45 xs. Buanayre meunriers daiiiapku B cToAYlil B, AKINO DIBHT-
. KicTe Tewil gqopieHboe 2 EM/Tom.

: Poar'azanns
I I
| Hl}'l'piﬁﬂﬂ JHANTH MBHIKICTE - Buasaunsmo HOBLOMY BEIHYHEY, .
palinapkH B cTog41il BOMIL |
|
Hexait x — meuakicrs - [loanauwuso HeRlIOMY BeNHYNHY '
Daiilapk B CTOAY1 BO/IL. BYKROI X. ;

CHcTeMaTHaVEM0 YMOBY 3a71a491 ¥ BHTJIA] TAOIIII.

r- F T -.,,||

: &, KM | i, KEMron [, ron PTTTTTTETEEEET 'y
I ’ ' : b
, Pyx aa Tedien | 4,5 ' |
| e 4.5 | x+2 49 I: |
I P]FIMTE':IE 4 | = 3 » '
N PIYKH X . ¥ I'EJ '
45 3 ’
45 xp = — ==—I0 ,
Enfﬂﬂ 1 I |
4.5 g _3 . . |

+ — | - d{x — 2)(x + 2) =— Crnagemo piBHAHHS TA PO3IN HHKO-

x+2 x-2 4 i o |
45-4-(x—2)+3-4-(x+2)=WHx—2)(x+2) |
18(x-2)+ 12(x+2)=3(x-49

18r— 36+ 12y + 24 =32 - 12 i} .
O3 (x—2Mxe+ 220
300~ 12 = a2 — 12 A s Ra 2

x—220abox+220
3Ix-=-30x=0 x£2 abo x -2

|
- Ba(x-10)=0 e
| x, =0 abo Xy = 10 «— [lepesipumo PEIVALTAT HA BUINOBRLIHICTL yMosl Ta OJ103.
llepmmi xopiies He BIINOBLAAE IMICTY JAQAYl, OCKLUILKE |
Binnopine. 10 eMm/fron.,  mmamaicrs baigapEn ne Mose by 0. '

o T iy
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Mpuknan

Onwra ta Jlesxko MawTs i0e0 moao saacHoro craprany. lllob saama
3  yyacrs v BIGIPROBOMY TYPI KOHKYpCY, iM HeoOxiiHo Habpari 50 cropiHok
| TeRCTY, OIHCYIOYH KoHemin sracHol el Ons yie Mana raruil Hoceisn
i, IpaLInIOYH cAMOCTIIIHO, BHKOHA1A Heil obear poborn aa 10 roa. lsoro
pa3y JITH OpalnnioThk pasdoM 1 HADpAJAH TeKcT KoHLemnmii 3a 6 romu.
Ja cKIILEKH roguH Habpas OH TekceT JleBko, npamwioun camMocTiitHo?

Poas’'azanns

IloTpidHO 3HANTH, 3a CRITBKH <+—— BrasaunMo HeBiIoMYy BeTHYHHY.
roauH BakoHae poboty Jlesxo.

Hexaii x — KIMBRICTE MONHH, <—— [loaHasnmo HEBLIOMY BeTHSHHY
o moTpiona Jlepky nna OYKBOW X.
. HADOPY TEKCTY CAMOCTIITHO,

- IsmakicTs BHKOHAHHA PODOTH HAZHEBAITE MPOAYVETHEHICTIO TPALLL.
- fxmo He BRaaaHo, AKHH caMe 00cAT poDOTH BHEOHYETHCA, TO 1110 podo-
TY NPHIHATO Io3HAYATH oauHEHIer (A = 1).

' CueCcreMAaTH3VEMO YMOBY 3a7a4l ¥ BHIULAM Ta0/IHIn:

4 IR [ T——"
. | | :
1 i L
Onwra ] 10 — ; |
1—_ _ Iq i .:
' 1 i 1
===a, i I-I
x [ 1
1 i i
6 M
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216 SnaiimiTe apid, Mo JoplBHIOE -3- v AKOro aHaMeHHHE Ha 7 DLNbIIHA
3a YHCeIbHHE.

s = . " 1 i
217 3rapmte apid, mo JOpIBHIOE —, ¥V AKOro YHCEeJBHHK Ha 8 MeHIIHI

BIJT AHAMEHHHKA. 5

218 ke wnmcao Tpeba gogaTH 10 YHCEIRHARA Apohy g"', utoh orpaMaTH apit %‘?
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219 ke ﬂ.II.HE I Te caMe MHCTI0 MOMHAE JOJATH 10 YHCe/TbHHKA H 3HAMEeHHHEKEA

Iﬂ,ﬂﬁ oJiep:EAaTH Ipid %"'

220 Yncensuur apoby Ha 5 MeHnmmil B sHaMeHanka. Hxio 1o yncensHNEA
Aogati 12, a Bl 3HAMEHHHRA BIHATH 3, TO oJlep#uMo apid, obepHenHii
ULOMY. 3HAITITE I04ATKOBHI Apil.

221 Mapis zaranana ,Il_plﬁ Kupujio BiiHaB B YHCEALHHEA 1 3HAMEH-

17
HHKA Apoby O/iHe i Te came YHCJI0 Ta OTPHMAR JIpib, Skl JopiBHIOE 2
Axe uncno siguas Kupuno? 2

¢
222 DBpar crapumuit 3a cecTpy Ha 5 pokis.
a) [lo crinukn pokis cecrpi i GpaTori, AKIE Yepea ABA PorH IX jira Gy-
OVTE BIAHOCHTHCE 8K 2 : 37
0) llo cxinekR pokie 6paToBl 1 cecTpl, AKINO JBA POKH TOMY IX JITA BlI-
HOCHJIHCE 8K 3 ; 47

;
223 llasno crapmmit 3a Uckapa Ha 6 poris. llo ckiisgn porie Dyae bDpatam

depes JIBa POKH, SKIIO TPH POKM ToMY IX JiTa BigHocwues ax 2 : 37

e
224 Yepenaxa nponosaae 1 kM, a pasnug — 600 M 2a Toit camuit wac. 3HaliTh

MBAAKICTE (KM/T0/1) KOMKHOI TRAPHHNA, AKIIO IMBHIKICTE PABJIHEA MeHINA
aa IBHIKICTL Yepenaxy Ha 0,2 km/ros.

600 m

225 Crenan npoimaxae Ha morounrma 270 kM 3a Toill cammit wac, mp
Ha enerTpocaMoraTi 70 kM. 3HaAIIITE MIBHAKICTE PYXY HA eJIEETPOCAMO-
KAT1, AKNO eoHA Ha 50 kM/Toa MeHIIA BT MIBHIKOCTI MOTOITHEJIA.

4
226 [lacammpenrnii noisn npoiserae 150 kM aa Toil camuii Yac, wo i ToBApHUIT

noiza 171 kM. Axa meuaricrs KOXHOrO 1101314, K0 HIBUIKICTE TOBAPHOID
noiana Ha 7 ka/rof OikIna, HisK MBHIKICTE NACAKHPCEKOro?

¢
227 Karep nponnme Big micra 10 6a3u BLANOYHHRKY 72 KM, pYXA04YHCh [IPOTH

reqil piukl. Bracna menakicrs katepa gopieHiooe 18 km/roa, a meui-
KicTh Tedll pidkd — 2 roa. Aky BiacTaHb NojgoJae KaTep, pyxawndHch
3a Tediel PIMKH 3a 49ac, AKHI BHTPATHE HA NOJOPOME B MicTa Mo Dasm
BUINOYHHKY
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B2

*.
228 Amor, BHIpoDOBYIOYH KATEp IIC/AA PEeMOHTY, IpoiilnoB HA HLOMY Bij-

CTAHL 0 YOBHHKOBO1 CTAHILI], pyXalo9HCch 3a Tedielo pidkH, 68 kM. Pyxao-
YHCE OPOTH Te4ll piMKH 3a 9Yac, SKHil BHTPATHE HA NOJI0OPOMR N0 YOBHHKOBOI
cTAHII, BiH mpoiimoe 52 kM. 3 AK00 NIBHAKICTIO PYXABCH KaTep, AKMID
MBHJIKICTE Te41l pIMKH CTAHOBHTE 2 EM/To”

229 lorviounchs 10 MIXKHAPOJIHHX 3MATaHEL 3 Bec/IVBAHHA Ha raaxax, [lomina
npoitnLia 18 KM mpoTH Tedll piMKEH 3a TOH caMii 9ac, 1o 1 48 KM 3a Tedien
pruri. Jlisunska auae, o MBHAKICTE KAaSKa B cTosg1il Bojgl — 5,5 km/rog.
Jlois BUkOHAHHS HACTYIHONG 3AILTHBY NOTPIGHO 3HATH INBMIAKICTE Tedll
PIYKIL.

4

230 Moropuuil yopen npomaue 4,5 kM 3a redie piukn 13 KM nporu Tedii
PiYKH, BUTPATHBIIN HA Bech ninax 45 xs. Hka snacua meuakicrs 4oBua,
AKNIO MBHAKICTE Te4ll pIYMKH NopiBHIoe 2 kM/rona?

4
231 Hamsa Ta €Bres npanwioThs onepaTopaMH Ha rapa4iil JiHI B DaHRY,

BUINOBLIAKYH HA 3allNTAHHA KJIIeHTIB no Tenedony. Hamia B cepennnomy
obenyroeye 32 kmientn 3a 4 roguan, €eren — vy cepelHboMY 0DCVIOBRYE
36 wrileHTiB 3a X rojHH. 3a OJHY roJHHY BOHH pazoM o0C/yTroBYHTh
14 kmienTtin. CraagiTs Mogens 1o 3afnadi. 3HalmiTe X.

¥
232 Jlas obpobrH cBoiX Vrigk depMep npuabas JBa TPAKTOPH Pi3HO MOTYH -
HocTi. drmo obRABa TpakTOpH OVIAVTHL NPAIMBATH OJHOYACHO, TO BCHO
pobory BOHH BHKOHAKTH 3a 20 nHiB. 3a J0IOMOrow * JHiIe nepuoro
BCl nosis MoxHA 0bpobuTn 3a 36 auie. Buznavre, criNLEKM QHIB Heolb-
XIJIHO ApyIroMy TPakTopy, 1o0d BHKOHATH BCHO poboTy.,

233 Jlas yuaceri y dewmn-sueraen 8 Minaul yepaiHebka MoJleibepra 3aMO-
BUJIA TPHOM MalieTpaM HOIATTS MoAesiel ogiury Ta BUroToeieHHs Hi-
#wyrepil. dxbu Bew poboTy BHKOHYBAR JHNIe Nepniii Maiicrep, To BiH
OH Bropases 3a 10 gme, AK0H THIe ApyrHil, To — 3a 12 gme. Axmp # vel
MaHCcTpH OVIVTE NPAaIlDBATH PA30M, TO KOJeKIla Ovie roroea 3a 4 JHIL.
CRUIBEH JIHIB 118 BHEOHAHHS 11el poboTH 3HAI00HTLES TPETROMY MalicTpy,
SR Bid Dyae see poburi cam?

234 [lepes nowaTsoM JITHROTO CE30HY B roTesl norpidHo Oy/i0 HanosHATH Ga-
ceitn. Hrmo Bigkpuri 0buael Tpybu ogHoYacHO, To Dacelid HANIOBHUTLCH
3a 6 rog. Akmio % BIAKPHTH JIHINE [Ieplny Tpy0y, To A8 HanoBHeHHs Ha-
ceitny nmorpioao oyvae 10 roa. Yepes axnil wac Dacein Oye HAIOBHEHHI
NpPH BYIKPHTTI JIHINE apyrol Tpyon?

235 Jlursymit GaceilH B AKBANAPKY HAIOBHIDETHCH 3 1BOX TpyD 3a 4,8 x=.
Ao # vinkpury nunre nepuy Tpydy, To Haceitn HANOBHUTEeH 34 12 X8,

3a ARHUH 49ac HATMMOBHHUTHECA DacelH Ha E cBOro 0ob'eMy, SKIIO BIIKPHTH
JUIe Apyry Tpyoy”?
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1 il 3 pamiosansHuMe JpobhaMu.

/ Nonasamus i simmisanms 1
g, ¢ axe¢
3 OIHAKOBHAMHA hib: b
AHAMEHHHEAMH
Joaasanss 1 BITHIMAHHSA ﬂi{.'_ﬂa‘ﬂfiﬂ‘b:ﬂ dxzc-b
3 pi3HHMH 3HaMeHukaMu | b d bh-d  b-d h-d
e A

2 Illob noparu {nimﬂ'rﬂ} pauioHaJALH]l JpodH 3 OQHAKOBHMH 3HAMEH-
HHKAaMI, NOTPiGHO JogaTH (BIITHATH) YHCeILHHKH, A 3HAMeHHHK 3 THIITHTH
TOH CamMHil

3 1llod nomaTn (B1IHATH) paloHAIEHI ,[[anH 3 pilGHMMH 3HAMEeHHHUKAMH,
COOMATRY NOoTp10HO 3BECTH JIpo0H JI0 CHIEHONO 3HAMEHHHKA, a [DoTIM JI0-

naTh (BlaHATH) ApobH 3 OJHAKOBHMH 3HAMEHHHEKAMH.

AaropuTM BHKOHAHHSA TOTOMHHX NepPeTBOPeHL
panioHAJIBHHX BHPA3IB.

Kpox 1. lorpuMmyiiTeca nopaaky BHKOHAHHA T,
Kpoxk 2. JlorpaMyiirecs npaBs1 BHKOHAHHA [IHX J0ITL.

Kpor 3.

Kpor 1.
Kpor 2.
Kpox 3.

Kpor 4.

Kpox 5.
Kpox 6.

Bpaxosyiire OJ]3. Vei ail sukoByOTECH TIIBKH /8 3HAYEHE
aMiHHERX, mo zanexars 0J13.

Ax poar’aazaTn npodoee panionansHe piBHaAHHAT

JHalTH 001aCTE JonyeTHMHEX aHaqvedsb (0 J13) amiaHo0] v piBHAHHIL
JHAITH CNLITLHHAE JHAMEHHHE JI7IS BCIX YWIEHIB PIBHAHHA.
HomaosnTH 06HIB] YACTHHH PIBHAHHA HA 11eH 3HAMEHHHEK.
BugoHATH TOTOMHI NepeTBOpeHHd BHPA3iB TA PO3B H3aTH Iie
PIBHAHHS,

Bimkuavra xopeni, mo #He Hagexars 013,

JanmucaTH BIINOBLIE.

6 Ax poar’azaTi aanauy 3a 10N0MOroK0 panioHANLHOrO piBHaHHa?

Kpox 1.
Kpok 2.

Kpor 3.

Kpox 4.
Kpox 5.
Kpox 6.

Kpox 7.
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[lpounraitre yMoBY Ta BH3HAYTE HEBINOMY BeJIHYHHY.
[loanaure HepimOMY BeJIHYHHY OVEBOIO, HATIPHKIAT X.

BupaaiTs 1HIN BeJHYHHH 4epes X, CKJIANITE BHPA3 3a YMOBOW
aagadi.

CrnamTe pIBHAHHS HA OCHOB] BHPA3Y H YMOB 3aJ1a4l.
Poae'ssiTe plBHAHHS.

[epesipre orpumanmil peayasrar Ha pignosigsicrs OJ13 ta ymo-
BAM 3aJ1AY1.

JanmunnTes BUINOBLIE IT0 3a/1a4l.
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9 OGepirs MaTeMaTH4Hy MojeabL 3anaul, Yucenwuur apody Ha 2 MeHimuii
Bl apaMenHuka, Axmo no uncennuauka gonat 16, a g0 apaMeHHHKA —
5. TO DEPEUMO Jp1D, oDepHEeHHIT ITLOMY.

5 gy X+ T 5) x _x—1 5) x _x+16 ) x _x+16
x+2 x+16 x—2 x+16 r+2 x+5 x+2 x+7
10 Poae'samxiTs pIBHSHHA a4 =2
pi x+2 =
a) po3B H3KIB HeMae 0) —% B) 3: =1 I) -%; -1
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EX)
236 Complete the table. Find the LCM of the denominators algebraic fractions.

Example
s ] 5
(x-2)(x + 3) 1 over the produet of x minus 2 and x plus 3
1
= 1 over the x squared minus 4
A —4 y

The LCM of (x = 2)(x + 3) and x* — 4 1s [[f - 4)(x + 3}.)

i 2 over the x W
* 5x over the product of x and 3 minus 2x J
The LCM ur[ )and [ j A [ )

Rpoxr {i) llpoerT MokHA BUKOHYBATH 1HIHBIVAJILHO, ¥V TApax 9H rpy-
nax. llinroryire seobxianl Marepiann (aprynn nanepy, KoJbOpPoBl OJBII

yi hromacTepn).

Kpox @ [poiimiTe mabipHHT Ha HACTYIIHII CTOPIHII, MepPeMATIOBARIIH
¥ 30LIAT MUIHX 811 crapry a0 dinimy. Tom 3a apazkom creopiTh BIACHHIT f1a-
OipuHT Ha sakpinends remn «Pawionanesl supasm. 3aegnanas aabipuary
HOBHHHI MICTUTH J10/1aBaHHHA | BI/IHIMAHHS JPoDIB 3 0/IHAKOBHMH 3HAMEHHU-
KAaMH, J0JaBaAHHA 1 BIMHIMAHHA Jpo0iB 3 pl3aHAMH JHAMEHHHKAMH, MHOZKEeH-
H# 1 JUTeHHA JpoDiB, NIAHeCeHHA MPo0IB 10 CTeIeH .

Kpox (3) lpescrasre ofHokIacHMKaM | 0HOKIACHUIAM ¢BOT NAIpHETH,
Obmingitrecs muvm, [poiinits nabipuaT, creoperuil IHINOK FPYIIOW Y1 AP0,

Kpor @ O6roeopiTe MIACYMEH [IPOEKTY 3 YCIM KJIACOM,

Hlo 6yno cenanuoro v ergopedHi gabipuary?

CriaskH Yacy 2alHAI0 HPOXOI#KeHH JTablpHHTY, 4 CKLNTLKH — 100 CTBO-
peansa’ Aky nopaay Momxere gaTH, Hod CTBOPHTH LIKaABHI JabipHaT?

[Ilo mraporo NOMITHIIA M1 YAC CTBOPEHHA NadipHHETY?

Haja yum me Tpeba nonpaiposati?
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e —— T

V noepcagneHHoMy MHTTI 3a3BH4ail MU
PO3VMIEMO MHOMKHHH AK CYKYIIHICTE 00 eK-
TiB, MOB A3aHAX MIE cobow. Konexmia yimo-
OJ1EHHAX MICeHB, CITHCOK NPOJIYETIE, IUTAHeTH
Hamol CoHsgvyHOl CHCTEMH, YYH] Ta YYeHHLI],
AKi oTpuMan ouinky 12 6amie aa TectyBaH-

HA 3 OloJ0r11, — vee e DPHEIATH MHOMHH.
Y maTeMaTHI[l MHOKIHH IIOTPIOH] 118 Op-
raHl3allll, AHAJI3Y Ta JocJaIKeHHA Baae-
Mol M rpynamu ob'egrie. Jlasa maousoro
30DpaskeHH MHOMKHH YACTO BHKOPHCTOBYHITH
niarpamn Benna.

Meni Ham Toodi

* 03HAHOMHMOCSH 3 MHOKHHAMH * Muosuna (set)
Ta IX eJIeMeHTAMM; * [limmuomunaa (subset)
* DAHAHOMHMOCH 3 MOBOK) MHOMHH * [lopoatna muomuna
Ta BUINOBLTHAMH II03HAYCHHAMH; | (empty set)
* MI3HAEMOCHA CIIOCODH MpeJICTABIeHHS * lliarpama Benna
MHOFHH; (Venn diagram)
* NOBIIAEMOCH 1IPO BIAHOMEHHSA, SR * llepernn (intersection)
ICHYIOTE MM MHOMHHAM, * O8'eqnanua (union)
* Dy1eMo BHIHAYATH, AK] 3 MHOMHH
MOPOIKH], AK] — CKIHYeHHI]
TaA HeCKIHYEeHHI;
* Dymemo aobpaskaTn marpamu Benna;
o ﬂiﬂﬂﬂﬂﬂﬂﬂﬂ, 1o Tage ﬂﬁEﬂHﬂHHH
TA [NePeTHH MHOMHH.



C= I-r*: 1 '—f T

I/ —

JHinsauen yncna —
1 T1 9MCSIAa, Ha 8K
e 9HCT0 MJIHTLCA

De3 OCTAYL.

[Ipocre yncno —
e YHEN0, O10 JUTHTLCH
TLILKH #a 1 1 caMo
Ha cebe.

L T

MuosusHa — e CYRYIHICTE planux ob ekTiR, Kl Ma-
T eInkHL Braacturoceti, 00 eRTH MHOKHHN HA3NWBAKTD
eI MEeHTAMIT MHOMHEI,

MuokHHH DO3HAYMAKTE BEIHKHMH JATHHCHKHMH J11-
repamu (A, M, S Tomp), a ix eJleMeHTH — MAJIEHbBEHMH
mrepami (a, k, x Tomo). OaHIM 13 cnocodis npeIcTABRIeH-
HS eJIEMEeHTIBE MHORHHN € cnueok yeix it enemenmis.
[lpu oMy Bel eMeMeHTH NI 9aC HepesidyBaHHs Bi-
MOKPeMIINTLCH OHH BiT OHON KPANKOI0 3 KOMOW ()
TA 3ANHCYIOTECA ¥ irypH1 nyaxkH (f ).

Hanpurnaa, MEOGKHHY, AKA MICTHTb dLibHukw YHacTa 6,
MOKHA 3AIMMHCATH TAK:

A=1{1; 2; 3; 6.

A MHOMKHHY, 0 MICTHTH YC1 Npocmi Hucaa, MeHl

aa 10, Tak:
= {2; 3; 5; T}

EnemenTn MHOKHHA He 000B" S3K0BO NepeIidyVBATH
B nesHOMY nopanky. Hanpukaan, MHORHHY DapHUX 4H-
cen, meHmNX 3a 10, Mo¥HA 3aHCATH TAK:

C=1{2:4:6;8,a00C=1{4;8; 2: 6}, a00 C={8; 2: 6: 4}.

MuoEHHY TAKOXK MOAHA OINHCYBATH CJIOBAMH, BKA-
3aBIIH BJIACTHBICTE, AKY MAKTE ycl 11 eleMeHTH, — Xda-
paxmepucmuyny snacmueicms. Hanpusnan, B —
MHOMHHA JHiTep caoea «1odpuaedss, Bapro sayveamury,
HI0 EJeMEeHTH He MOMKYTh HOBTOPHBATHCH ¥ MHOMKHHI,
TOMY NPABHILHO Dy/ie npeacraBeTi MHOKHHY B Tak:

B = |g; o; 0; p: 1; e; H; by.

Himo enneMeHT HANEHRUTEL A00 HE HAJIEHRNTE MHOMHHI,
BHEOPHCTOBYIOTECH CHMBOH € 1 € BUIIIOBIJIHO.

1 € A oanavae, mo | HANEEKWTH MHOKIHI A.
1 & A oanauae, mo 1 He HAMEHKHUTL MHOKHHT A.

o6 mpeacraBuTH KUILKICTE €/16MEHTIB ¥ MHOKHH]L A,
BHREOPHCTOBYIOTH noadHavenus n(Ad). Ilnmuamy crrosamu,
n(A) — me poamip ato moTyxHICT: MHOKHEAH A, Hrimp
A=1{1;3;5;7;9; 11}, To aammc n(A) = 6 cana4dae, Mo MHO-
#mHHA A MicTHTE 6 €/1eMEeHTIB.
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IIpuknan

Ionaiire kKo#XHY MHOKHHY ¥ BHIVISUTI [IepeJiky 11 eJIeMeHTIB Ta 3HalmTs n(A).

1
a) A — MHOMBHHA JITep CIA0BA «KAJIHHAN,
0) B — MHOKHHA NapHHAX YHCE], MEHIIHX 3a 14.
B) C — MHOMKHHA HATYPAJILHHX YHCe]I, 0LThIIHX 3a 6 1 Mermux abo piBHEX 18.
Poar'saannua : Haryvpanssi ancna :
: BHEOPHCTOBYKTLCHA :
a) Ockinnku A = {g; a; 1; u; 13}, To n{4d) = 5. | At mubu npessens.
0) B=12;4; 6; 8; 10; 12}, n(A) = 6. e bk o
B) C=1{7;8:9;10; 11; 12; 13; 14; 15; 16; 17; 18}, n{4) = 12,
Hpuknan = S el
5 A = {abnyro; anenseun; banan; quaa), B = {naus; anensens; abayko; DaHan],
a) 3uaimre n(A) 1 n(H). 0) Yu npasunsunii sanuc «banan € An?
8) Un npaBunsumil sanuc «xkasyn ¢ By?
; Poar’'naanun
a) OckiNbER B KOMHIN MHBOXRHHI MICTHTECA 10 4 enemenTtn, To n(d) = 4
1 n(B) = 4.
0) Muoskinaa A MICTHTE eZIeMeHT «DaHaH», TOMY 3annc «basaH € A» mpa-
, BHLJTRHHIL.
- B) Muosmuna B He MICTHTE eJIEMEHTA «KABYHY, TOMY 3anuc «kasyH € By
| NpaBHILHWN,
Hpurknan -
3 A — MHOMRHHA DAPHUX YHees, MeHIuX 3a 12, a B — MHOMKHHA KBA/IPATIE J
!

ypcen, menmux 3a 100. Buagaure, axnil 13 sanucie npasirbHHi:

a)9* e B; 0) 81 e A: 8) n(A) = n(B);
r)6 e B: ) 6 € B; e) n(A) < n(B).
Poar'saannn

CroouaTky nepemivyamo efeMedT muokaa A1 B. A = {2; 4; 6; §; 10},
B=11:4:9: 16: 25; 36: 49: 64; 81}.

a) 9° = 81, orwe 9 € B— npasninHo.

0) 81 He e enemenTom A, Tomy 81 € A — HenpaBHUILHO.

8) n(4) =5, tom ax n(B) = 9, romy n(A) = n(B) — HenpaBUIBHOD.

r) 6 He e enemedToM B, tomy 6 € B — npasunsHo.

) 6° = 36, Tomy 6° € B — npaBunsHO.

e) n(A4) = 5, rom 5w n(B) =9, orae n(A) < n(B) — npasnnsHo.

© Vector, Matha&Science 1a © Bisasnurrso oSHurmcte, Yo npass saxioment. Ko yacrins it mvinieaind we soke Gy n-u:rl-:-pmn.m
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237 llonaitre KodHY MHOMKHHY ¥ BHIVIS NEPETIKY 11 JIEMeHTIR.

a) A — MHOKHHA JITep CJI0BA «MAJTLBAM.

0) B — MHOMKHHA HENAPHHX HATYPAILHIX YHee ], MeHmmx 3a 13.

B) ' — MHOKHHA HATYPAJMBHHX YHCce !, OIILINHX 3a 8 1 MeHIITHX ado piB-
Hux 16.

238 3anano muomuHau A= [456: 789, B=la: b; ¢} i C={1: 4; 7;: 10}. 3aafinits
KUIBKICTE eJIeMeHTIB v KoaHii muoxnHl. [Hopieraitre n(A), n(B) Ta n(C).

239 lonoeHirTs danuen cuMeonaMu € abo €, mod KomHe TBep/KeHHs 0y.10

HPABHILHEM.
a)3d [ | A={3;5;:T) 6)a | | C={b;c;d; e
)11 | | B={3;6;9; 12} r)a | | F=la;ey; uo;i
m2 | D— uHomHuAa KOpeHIB pIBHAHHEA X — 9= (.

240 HomoepHITE TADTHITO.
c k| S ™

Onme MEOEKRHAAR I Croicor eleMeHTIB

A — MHOMRHHA JIITEp CJIOBA
«COHATITHAEY

C={4: 8:12: 16: 20: 24}

E — suosgnHa MneHHKIR yiena 24

B — MHOMKHHA HPOCTHX YHCE]
| APYTOro AecaTka

F={2:3;5:711;13:17) y

.

241 HapemTs 3 DOpHEJIATH JIeMEHTIB KOMHOL 3 MHOMKHH.

a) Muosuua napHax guces.

0) MuoskmHA 9YHCe 1, AK1 KpaTHI J.

B) MuoOsxuuAa npocTHX Yices, MeHIIHX 3a 18,
r) Muoxnana TUTEHHKIB 9Acaa 25.

1) MHoRHHA YSOTHPHEYTHHEIB,

e) MuosHHA TPHEYTHHEILB.

#) Muoxuna KyTis.

1) MuOKHAA NJ0CKHX FreoMeTpHYHnX (qiryp.

9“.; Vector, Maths&Science 1a © Bagwsssinurmes oSlinrmcre. Yo npass saximeni. Kopen yacrina gich mydnisaid ue some Gy juImsopei.
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242 OGepiTh TINBKH HNPABHILHI 3AIHCH, AKID Z — MHOKHHA LJIHX 9HCET,
N — MHOMHHA HATYPAJILHHX YHCe,

3 OVKB, 10 N03HAYAITE JHIOIE NPABIILEH] 3ATNCH, CRJIAMITE HAZBY HAMNI0-
POAY0l KAPTHHH OJIHONO 3 HAHBLIOMIIINX XVJI0HHHKIE YEPATHCEKOIO CyYac-
goro mucrenrea Anaroms Kpusonana, lla kapruna Gvia npogana Ha ayvk-
uioni 8 Jlongoni 2013 poxry aa $186 200. (IlpusmiTra: neski DYKBH MOKYTE
BHEOPHCTOBYBATHCH [BiY1.)

K 0eZ O ODeN 1 n¢Z B 1IN g =

| Jo wiynmx ancen

b —I'EE M 07eN B 29'¢Z A 3'eN ' HANeEATL YOI HATYPAMLHI
2 P YHCSTE, TM TIPOTHITeMHI

: Ta qncso 0.

E $eZ Y 21e¢Z ® —::—EN p %ew -

e

s 1 1 1 I-1 1 W NI J

243 llopgaitre KOMHEY MHOGKHHY V BHIJIAI] CIIHCEY 11 €71eMeHTIB Ta 3aHAHMTE niA).
a) A — MHOMKHHA YHCe), KPATHAX 7, OpHYoMy OLILIIHX 34 7 TA MeHIIHX
3a 49,
0) A — MHOMKHHA J0/IaTHHEX HMIJIHX 9HCe/1, MpHYoMy O1ILIDHRX 3a 5 Ta MeH-
mux abo pisanx 12,
B) A — MHOKHHA KOpeHIB piBHaHHA (x + )(x* —9) =0
n) A — muokmnaa Kydis yHce 1, menmmx 3a 100,

244 llopaiire ROMKHY MHOKHHY ¥ BHIVIHZL CIHCKY 11 TeMeHTIB Ta saHainTs n(A).

a) MuosHHA HEeTAPHIX HATYPAJILHHX 9HCe], Kl € ALTeHuKaMi yacaa 140,
0) MuosuHa Bl eMHHX LIAMX YHees], npayYoMy Medinnx 3a 0 ra 61abimmnx

g —12. l::l! ](I " 1}
—t
B) MBoxnna poO3B "HaAKIn plﬂHﬂHII_H {:-: v 2] =1

r) MuosnHa KBanpaTis Kpyrimx QIO poBHX SHCE.

245 llopaiire kKosRHY MHOKHHY ¥ BHTJISAI CITHCRY 11 €JIEMEHTIR.

a) A — MHORHHA YHCEBEHHKIB TPABHJIEHHEX JIpo0IB 31 3HAMEHHHRKOM 5.
0) B — muokmHAa 3HAMEHHHUKIB HENPaBHILHIX JApobiB 13 YHceIbHHEOM T.
8) O — MHOsEHMHA OVKB ¥ CJIOBI «reoMeTpisn,

[Hopisasitre snavenns n(A), n(B), n(C).

246 llonaitre KORHY MHOMKHHY ¥V BHTVIA] COHCKY 11 JIEMEHTIB.

a) K — smHokHHA JBoIHGPOBHX YHCE, 0 MAOTh 0JHAKOBY HH(pPY B po-
3pAA1 OAHHUILE 1 JIECATKIB.

6) L — muommHa Tprm.u-::bpnnux quce, o MAKTE 0HAKOBY 1ndpy B po-
3PSl OTHHHIL, JeCATKIB 1 COTeHb.

B) M — MHOKHHA JTBOIHAYHHX JecATROBHX ApodliB, AK1 B pO3paill O IHHH-
11 1 JecCATHX MAKTE OJHAKOBY IIHGQpPY.

[Hopieaaiire apavenna n(K), n(L), n(M).

© Vector, Matha&Science 1a © Bisasinarrso oSlinreects, Yo ipass saximent. Koasa yacrions it myinikaind ue soske SyTi pummsopein,
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AK] CRJATAKNTRCH
3 OJITHHX 1 THX
CAMHX EJIEMEeHTIR,
HAAHBAKTh
P ML

Homiprvitre!
Axmo A e
mgMEekEHon B,
Y NPARHIILHO,

mo B takom e
Mo Hon A?

Compomcig
CTOCVIOTLCH
MHOEIH, TON1 3K
cHMBOUTH E 1 €
HOAHAYMAKTE

ETEMEHTH MBEOGHH,

\ L~

-

[puiinsero
HEAMRATH, 110 DY k-
AKA MHOMHHA
A e piBHO0
M HOHC I HOW0
cama cobi, TobTo
ACA

MHOBHHE MOEYTE MATH PidH] BIIHOMIEHHS Mi% coboio
3AJIeHHO BUI CBOIX €JIEMEHTIR.

KRosm aei maoxuan A 1 B mierars abco/IoTHO oiHAKOR]
eJIEMEHTH, BOHH HAJHBAKNTLECA PIBHNMHM MHOKHHAMH,
e NoaHadaioTs Tak: A = B. AHa/10m49H0, KOJIH Bl MHOKHAHH
A1 B ne MmicTaATE A0COIIOTHO 0IHAKOBHX €JIEMEHTIB, TO BOHH
He piBHI, 1 1Ie No3HAYaI0TE Tak: A £ B.

A = B oanauae, mo muoxuan A i B pismi.
A # B oauagae, mpo muoxkxuan A i B ne piBni.

Hanpuxnan, nano MHOKHHH:

A=12;4;6}, B=14; 6], C={6; 4; 2].

A # B, Tomy 1o 1cHye el1eMeHT MHOKHHH A (2 € A)
TAKWI, 0 He ¢ eneMedToM MmHOEHER B (2 € B).

A= C, Do 0bmBEl I MEOGEHHH CRIAMAKTLECA 3 THX CAMEX
eJIEMEHTIR,

B # C, romy n1o 00HABI MHOMHHHA MICTATE PI3HY Killb-

Omrme, axmo A = B, 1o n(A) = n(B), ane axuwo n(A) £ n(B),
ToA#+B.

Axmo MapomprHa A e vacTHHOKW MHOKHHHN B (ToOTO Bel

eJIeMEeHTH MHOEHHH A HamexaTsh MHOEHHL B), TO MHOMEH-
HY A HAZNBAKTE NiAMHOMHNHOW MHOKHHA B 1 noana4a-
Tk A € B. AsanoriqHo, KoM MHOKEHHA A He € niaMHO-

HMUHOK MHOMHHEN B, 1e noaHavawTs Tak: A € B,

A c© B oanagae, mo A e ninmMaoxnaow B,
A & B oanagae, mo A He e nigMHoxHHOIO B,

Hanpurnan, maemo muossnan A ={1:; 2) ta B=1{1; 2; 3.

Moskna apofurn BucHoBOK, o A © B,

Armo MuosHEa A e mIMHORIHOKD MHO¥HHE B a0 qopis-
HIOE MHORHHL B, To0TO KOMeH e/leMeHT MHOKHHH A Taromx
€ eJIeMEeHTOM MHO:KHHH B, To aamicts sanucy A € B aacrto-
coByioTh 3anuc A € B. Tobro akmo A = {1: 2; 31,B={3: 2; 1},
TO NpaBmisHO, mo A € B.

T © Bigsssinarreo oSlrects, Yo ipaka saxiemen. Ko acTions et myiinikaing we sooke SyTH RUITsope,
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lpuknan

Hexaii A — vMHoxkHHA HeNapHUX HATYPAJLHHEX 49HCces, MeHIHX aa 11,

1 a B — maoxaHa umdp yuena 8 138 579, Buanavdre, iK1 3 TBepIKeHE
- npasuabHl, [logcHiTs cBOBD AyMEY.
a)A=18 60AcB
Poas’'azanua

Cnovwarry nepedamo eneMedTH MuokirH A 1 B Maemo: A=1{1; 3: 5; 7: 9
iB=4{1;3;5;7;:8; 9.
a) Henpasunsne, Tomy mo A # B, ockilIbKH ICHYE e18MEHT MHOMKHHA
B (8 € B), axuii ne ¢ enementom MHOKHEN A (B & A).
0) llpapnnene. A € B, oCKINBEKH KOMEH eJIeMeHT MHOMHHH A Tarox
€ eJIEMeHTOM MHOGKHHH B, a MEoKHHA B Mae me olIiH eJIeMeHT, BL1-
| MIHHHH Bl OVIb-AKOIO 3 eJleMeHTIB A.

==

247 Cepes 3anpornoHOBAHHX MHOMKHH JHANAITE piBH] M coDOK MHOMHHN,
3po0ITE BIAIOB1THI 3ANHCH.

a) A ={2; 4, 6, 8 D) B = {8; 2; 6 B) C={8; 4; 6; 2}
) D={2;: 4: 8) nm F={2: 6; 8) e) F=1{2: 8: 64}
248 Cepen 3anponoHOBAHNX MHOMKHH 3HAIIITE PIBHI M coDOK MHOMHHH,
3pobiTh BIIMOBLIHI 3AMIHCH. |
a) A= {17"% 2% 4% 51 6) B=1{1;2% 51 B) C=1{1; 4;64; =}
1 1
r) D={17"% 4; 23 1) F=164; " 0] e) E={0; 4;64; 5

249 Hexait X = |g; m; m}, a P — muoxnuHa OyKB yYEpalHChKOro andasiry.
Buanaure, sike 3 HABEIeHNX TBEP/FEHb € IPABHIBHHM.

ayxcP BDXEP B) {k: m} € X rumeX
nxXaP el &P ®)nNEP uymeg P

250 JlonoeHiTE 3anucH CHMBOJAMH C, C©, &, o6 KoxKHe TBepIKeHHsa DyJ10

NpasHILEHAM,
a3y [ 1{1:8:657 0) id, | fa: b; e
B) ferin} | | {erim: erineus; madal {921 [ ] {21;9
) {5; 10} [ | {25; 20; 15; 10} e)im;a:kl | | {a: kM)
#) {manka; mapd} | | {pyxarm) wF<s=g | =g
) {0,5; 0,05; 0,005} | | {5,0; 5,00; 5,000} ) {+—:4 | | k3
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251 JlonosHiTs 3anucH cuMeotaMi © abo &, nod KoskHe TBepamenHa Oyo

MPABHTLHIM,

a) X=1{1;2} Y — MHO®EHHA TIIEHHEKIE YHena 7 692 018.
) O={1:-2: -3} - — MHOMRHHA HATYDPAJILEHHX YHCEJL

B) M =12} | A — mMHO®HHA NAPHUX YHCE.

r) N={r; t} B — mMHO®HH JIITep YKpalHeeKoro aindasiry.

2562 Hexail A — muoxkHEHA OVEE coBa «napanenorpase. Muoxamna OVEB AKO-
ro 31 CJIB € MIMHOEHHOKN MHOEHAHNT A:

a) rpam; 0) pary:; B) napa,
') MAaJo: ) mana: e) mangka;
K) mapajens, 1) rapHo; K) pene’

253 Hexait muomuna B — muomnna uudp ynena 2025, Muaoxuua uudgp
KOO 3 YHces1 € MJIMHOEHHOK MHOEKHHA B:
a) 25; o) 2024; B) 225;
r) 2520: 1) 25 200: e) 200 2507

2564 Jlawo mupomuan: A — muHOkHHEA DYKE cnoBa «¥YEpaiman, B — MHoKmHEA
OVEB cjaoBa «kpai» 1 ' — mMmBokHAEA OVKB ciopa «kpaiHa». llepemyaite
enemenTH MHOHH A, B1 C. Sraimmres n(C). OnnmmTs BUTHOIDEHHA MK
mMoosmuHaMu A1 B, A1 C, Bi C, BHROPHCTOBYIONH CHMBOTH C 1 &,

255 lano muomuan: A — MHOKHAHA BC1X KopeHis pisHAHHA x° — 16 =0, B= {4},
C=14;5;6]1D={-4; 4}, Onuumnite 38’ A3KH MI% MHOMHHAMHA, BHKOPHCTO-
BYIOYH CHMBOJIH C abo &:
a)AiB; 0)Ai1C; B) BiC; r)AilD.

256 lawmo mEO®HEE P — MHOKHHA NapHHUX HATYPAJILHHX YHCE], MeHIIHX
aa 8, ) — MHOKHEHA KopeHIB piBHAHHA (x— 2)(x—-6)=0, R =12; 4; 6; 8; 10}
1S ={2; 6). 3aaimte n(P), n(€) 1 n(R). OnuoniTs BiAHOIMEHHA MIM MHO-
AHHAMH, BHEOPHCTOBYIOYH cHMBOIH = abo # :

a) Pi@, o) P1R; B) @185,

257 Juzaitmepra, obupawun mpudT 10 HOBOI KHHIMH, BH3HAYWIA 3 KpPH-

repii. Binnoeinao no rosmuoro kpaTepin nimopana mpadTH, Mo Bil-

7 noeianTeE MHOKHAHAM A = {Times New Roman: Roboto; Cambria),
' B = [Times New Roman; Cambra}, C = |{Georgia: Roboto; Cambriaj].

a) Yu nparunsHo, o 10 Nepioro KpUTepin ausaiiHepra mbpana Hait-
Oinswe wpudgTia? 3anuuiTe KUILKICTE €IeMEHTIE KOMHOL 3 MHOMUH,

0) Ipudrru, nibpani aa nepuM Ta TpeTiM KpHTepieMm, ogaakosi? Yu pisui
MH0ERHAHEH A Ta C7 3anmunnTs, BHKOPHCTOBYVIONH CHMBOJIH = ado #.

B) U1 e Taka podipka mMpH@TIB, 0 BIAMOBLAAE OJHOYACHO JBOM KpH-
repiaM? OnunnTe 38 #4358 Mk Muomaaava A, B ta C, BHROPHCTOBRYIOHH

o4 CHMBOJIN C© abo &.
£ Vector, Matha&Science ma © Bigtsssiiarrso oSlinreects, Yo ipass saximent. Koasa yacTions it myinikaind ue sooke SyTi pummsopei,
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2568 V rabmmm vaseneno owiHkH (v Danax) 3a KoHTPOABHI poloTH 3 Pl3HHX
HpeMeTIB 118 ceMH VYHIB TA yyeHuub, Poarnsaere Tabnuio ra BUKO-
HAlTe 3aBAHHA.

D! | Marowa | Vg | sl
Jaxap 11 | 7 | 12
Rapuna & 12 7
Rarepuna 9 11 9
Hasun T 10 | 8

I;iar,uﬂ 5 T 6 ] 9 "
Cemen 10 9 | 10

\ Mis 12 10 | 4 )

a) llepem41TE eneMeHTH MHOMRHH, AKNIO A — MHOXKHHA VHHIE Ta YMEeHH-
b, SIK1 OTPHMAJIM OINHKY 3 MaTEeMaTHRH HIKYyY 3a 8 bamns, B — mHo-
HHHA VYHIE TA YYeHHIL, SKI OTPHMANH OLIHKY 3 YVEPAIHCBKOL MOEBH
Ly 3a 9 baain, € — MHOMHHA YYHIBE TA YYEHHIL, SKI OTPHUMAIH
OLIHKY 3 aHTIHcLEKO0] MOBH Bl 7 1o 9 6asin.

0) Buxopucraiite cHMBOMIH C abo €, b OIHCATH BUTHOIIIEHHA M1 MHO-
waHaMu A1 B:Bi1C: AiC.

259 Jlano muoxuan; A — muoxHHAa yncen, kpaTHux 2, B = {2 27%; 2% 2% 2%
C — MHOxHHA HapHUX HATYpansHux yuees 1 ) = (2; 4; 8; 16; 32}. Buxo-
PHCTOBYIOYH CHMBOJIM C 360 ¢, oHUNTE BIHONIEHHH MM MHOMHHAMIL

a)AiB; 0)Bil; B) U110 r)Bi1D.

260 Jlano muoxknan: F — MHOEHHA KBAJIPATIE YHCE) ODepHIOTo JecATEA,
E ={4: 16; 25; 64; 81}, M = {2% 4°; 8. BaxopHCTOBYIOMH cCHMBOJIH C abo &,
OITHINTH BUTHOIMEHHA MUK MHOKHHAMH:

a) FikE:; o) E1M: B) F'1 M.
Un opasmsso, mo M c E c F?

261 PoaramyiiTe MHOMRHHY B TARIA nocniloBHOCT], 100 KOMKHA HACTYIIHA
MHO#HHEA OV1a DLIMHOMHHOK [HoNepe Hbol MHOMHHHN,

a) A — MHOMHHA BOCBMHEJACHHEKIE 1| BOCBMHKEJIACHHUILL BALITOT HIKOJIH,
B — MuoHHA YYHIB TA YY4eHUNL BAINOL Wikoay, skl craputi 10 pokis,
C — MHO¥HHA JiBYAT V BAIIOMY KJIACI.

0) A — MHO¥HHA YOTHPHKYTHHEIB, B — MmHomuHa keagparise, O — MHO-
HHUHA napanenorpaMii, [) — MHOEHHA IPAMOKYTHHEKIB.

B) ) — MHOmHHEA pamioHANBHAX 9xce 1, N — MHOEHHA HATYPAILHHX
guees, £ — MHOMUHA [LIHX 9HCee.

*
262 Buaitmte Tpu muoxkaaRr X, Y, Z, ana agux npaspnsao, mo X c Y, Ye Z.

OnuunTe BUIHOMIEHHS MI% MHOEHEHami X 1 2. 95
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Muomunn
¢ BAMCIHEBIM

KOMIIOHEHTOM ¥
MPOrpaMyBaHIL.
Tax noaHANMAITE

IOPOHHID
MHOMKHHY B MOR]
NPOrpAMYBRAMH

Python.

MuosnHa, ARa He MICTHTB $R0/IHOID €JIEMEHTA, HA3HBAETHCS
NOPORHLOI MHOANHOI. |1 NozHakvawTs cimeosom O abo | ).
Hanpurnan, A — MHOKHHA KOpeHiB piBHiHHS ¥ = x — 16.

Ocxkiibky 1@ PiBHAHHA He Mae KopeHis, T0 A =0, ax € 0.
HinbKicTs e/leMeHTIE NOpOMkKHLO1 MHOKHHEH JopisHIOE 0,

TooTo n{A) = 0.

Bapro zazHaunTi, o KOWEKHY NOPOMEKHI0 MHOKHHEY O ripii-
HATO PO3rJAAATH SK NIMHOKHHY KOHHOI HENOPOAHEO MHO-
ey, Tomy g kool MHoRHHE A npasuiaeHo, up O c A,

Hpuxnan 5 W Y

[lepemigiTe yei enemMeHTH MHOBHHH A, armo A —
MHO¥UHA Henapanx uudp uuena 82 406, lloscHiTs
CBOI JIYMEY.

Poap'azanua

A = 0, ocrinbrl B yneni 82 406 Hemae HenapHMX
uudp.

HIIHEJIE.II; . =

Hexait A — muokuHa napHax yHces, DLbmMX 3a 4
1 MeHux 3a 8, a B — muosuna napaux nudgp yaena
395 T13. Buanavre, aK1 3 TBepIxeHb npaBaasHI. [lo-
. SICHITH CBOK) JIVMKY.

a)A=B 6)Bc A

Poar’aaannsa

Cnnqan:y nepesnvaMo efteMenTa MuoknH A 1 B. Maemo:
A=l6j1B=1{}.

a) Henpasnabue. [lpasunsno, mo A # B, ockinbER

MHOMHHA B He Mae eJIeMEeHTIB.

0) llpapnneae. B ©€ A, OCKIIBKH KOMKHA HOPOXKHA
MHOEHHA € IIMHOMHHOK 0YIb-AK01 HeIOPOXKHbO1

MHOGHHH.

Maths&Science a © Bigsssnarreo oSlirescts, Yo iipakas saxiemen. Ko acTions et myiunikaing we sooke SyTH RUITeope,
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Cringvenni Heckinuenni
Yo eneMmenTi MHOKHEN Hemoxaneo BKAIATH OCTAHHIR e/leMeHT
MOMCHA TePeTIYiT, MHOGEHHE, OCELTLENR 11 eleMeHT1s

HECKIHYeHHO DAraTo.

Y=1:3-56:... 1B}

X=10:1;2: 3: 4} A= {8; 16; 24; 32; ... |,

A — MHOKHHA YHCO,
KpaTHHX 8.

Mpoxuan ¥ ta X — cxiggeHH1, aEe MHOKHHEA Y MICTHTE 8 eJIeMEeHTIB,
n(Y) =8, a maomuraa X — 5 enemenTis, n(X)=5.

MuoxkneAa A e HeCKIHYeHHOK, A/I3Re KIIBKICTE 11 estemedTis n{4) He moskHA
BHIHAYHTH, BOHH MPOJOBKYIOTECH /10 HECKIHYeHHOCT]. TaKl MHOMHHE MOMK-
HA 38/IABATH XAPAKTEPHCTHYHOI BIAACTHBICTIO A00 CIIMCKOM eJIEMEeHTIR, 110-
CTABHBIIN TPH KPAIIKH,

@ﬂﬂﬂﬂmwﬁfﬂﬂ A N 00

263 VramiTh MHOMKHHH, SKI € HOPOARHIMHY,

a) Muosxuua kopenis pisagaHa | x| = =3

6) Muomsnna BCiX YHCee, SK1 JUAATECH HA HYb,

B) Muomnna mogaeil, mo gapoaunacsa 30 MoToro.

r) MuosiHa BeiX e/IoHIB AHTAPKTHIH.

1) MEo:EIHA 90THPHEYTHHEIB, AKI MAIOTE Ycl piBHI CTOPOHI.

e) Muosmunaa micr Yepainn.

#) MHOMHHA TPUIONMOBHX APAKOHIE, 10 NPOXRHEBAKTL ¥y Kapnarax.

264 llepenivirh yei eteMeHTH MHOMHHA A, SRIIO A — e MHOMHUHA:
a) yeix kopeHis pisagHHg | x| = 3;

-2 _

x*—4 '

B) VCIX HOTHPHEYTHUKIE, HepHMeTp SKHX MeHmmii aa (;

) veix MATEPHKIB HA IU1aHeTi 3emMida;

J1) yeiX moi3giB, IBHIKICTE AKAX Bl €MHA;

e) yciX BH/IIB TPHKYTHHKIB;

) YCIX NPAMOKYTHHX TPHKYTHHEIB 13 rocrpum# Kyramu 38° ta 62°,

0) yCIX KOpeH1B pIBHAHHA

265 Buanavre, skl 3 MHOMKHH € CKIHYEeHHHMH, A AK] — HeCKIHYeHHHMH,

a) {0; 2; 4; 6; 8] 0){0;2;4:6; 8; ...} B) 110; 20; 30; 40; ... :100}

r) {11; 22; 33; 44; ...} m){0,1;0,01; 0,001; 0,0001; ...; e){10; 27; 56; 87}

© Vector, Matha&Science 1a © Bisasinarrso oSlinreects, Yo ipass saximent. Koasa yacrions it myinikaind ue soske SyTi pummsopein,
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266 ObepiTs npaBnabHe TREpUREeHHA 1A mEokHEE K = {d; 0; gl.

a)d € K 0)iogick B c K
r) {cic K MmKc K e)ld: gl £ K

267 3BHAIITE KUIBKICTE €JIEMEHTIB KOMHO1 3 MHOAHH.

a) F=1{| 6)C=0 B) D= {03 r) £ =10}

268 Muoxuna A ckanaeTsed 3 yeix Jritep caosa «ananacy, ke 3 Teepaikens
¢ NPABHIEHHAM?
a){a:H}CA 0)jaje A B cA
r) n(A) =6 nia:elc A e)agA

%

269 V marazmHi MOEHA CEJIACTH MOPO3HBO 3 KYJIBOK 3 TAKHMH CMaKaMu:
noJayHHi, DaHAaH, [MOKONAM, BAHLNE, BHUIHA, KapaMesds, Kigl. Mapuaa
pubpana 4 pladux KyJskH Mopoznea, a Karepuna — 2 pilaHuy KVIbKH
mopoansa. Hexail emakn kynsor mopoausa Mapuun e MBomuaow A,
A CMAKH KVJILOK Mopoanea Kartepnnn e MEokHaHOD B. 3HANMTE:

a) MOIKITHBY MHOEHHY A;
0) MoJIHBY MHOEHHY B Tagy, mo B e miMAORHEHO MHOKAHAE A.

270 ,L[ﬂﬂn MHOMKHHH: {7}, {11} 1194, {7: 11}, 17: 194, {11; 19}, O, KoxHA 3 AKHX
£ MJIMHOAEHHOK Jes kol MHOKIHA A, SannumnTts MHoEHHY A.

271 Bamuuits Yol MOMRIHEBL MAMHOEHHEA MHokuHl B = {1; 2; 3},

272 3apaitre HecKIHYEHH] MHOKHHH 34 JONOMOT0I0 XapaKTepHCTHYHOI BJIa-

CTHROCTI.

a)A={1:2:3:5; 7:11; ...}
| 0) B=1{3;6;9;12; 15; ...}

n) C=315: 10; 15220 ...}

273 3ajaiire HecKiHYeHHI MHOMHEN 32 JIOIIOMOTOK CITHCKY 1X eJIeMeHTIR,

a) A — MHOKHHA HATYPAJLHUX YHee ], KpaTHux 7.
0) B — muomuna HenapHUX HATYPANIEHIX YHCe/L
B) [ — MHOKHHA BiN eMHHX LILIHX 9YHCEe,

274 JlosemiTs, mo MHOKHHA A — NOPOKHA MHOMEHHA, AKIIO A — MHOKHHA

3 - : 2 L 4 - _‘1
PO3B'A3KIB PIBHANNSA 5~ ~ —— 7 = —7 7~

275 orenitsh, mo MHokHHEA A 1 B pisni, axmo A — MHOMHHA po3B A3KIB
PIBHSAHHSA i_g =1 E’ A B — MHOMHHA POIB'A3KIE PIBHAHHA

:—3::?-_5-; E;;_%T— = 9 35" Un e nogaHl pIBHAHHA PIBHOCHJIEHAMHE?

ﬂl‘.‘ Vector, Maths&Science 1a © Bagwsssinurmes oSlinrmcre. Yo npass saximeni. Kopen yacrina gich mydnisaid ue some Gy juImsopei.
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JLiast HaodyHOro 300paskeHHs BIHONIEH
Mi¥ PIIHHMH MHOMHHAMH 4YaCTO BHKO-
pHCTOBVIOTE niarpamn Benmna. Hxmpo /H
MHOFKHHA A e IMIMHOERAROKD MHOEIER B, -

TO 11e MOGKHA 300pa3nTH TAK: Jskon Bewn Gy meprmn,

XTO JATOBOPHE (PO
. . B marpasit Besna g 1880-x
Ha miarpami Benna mpasopy4 mpea- pokax, onyGaiKkyeasum
craBaeHa MHoskmHa B = {3; 6; 13; 15) Ta erarro «[Tpo niarpamue
mHo#uHA A = {3; 6}. Enementn 3 Ta 6 na- | | MEXAHIYHE 0TANKA
nexath MHO#HUHI A Ta B, a enemenrn 13 TEepIKeHb T
ta 15 — mume muouwnni B, miprysants. Tepsmin
amarpama Bermar oya
i BRETeHHTT MaHIHIe,
BinHomenna mix nsoMma - npubmmano B 1920 pom
muoxnaamn A i B Kaapencom Ipmurom
- Juwicom B wusai «Orang
o ' | ~— | CHMBOJYHOL OIS,
He maiors Oanak pawime aa

OnHa MEOEHHA Mawts neﬂni ,Ilm'n_:m Benna nomomi

e 25 i % -. m JHATPAMH TAKOWK
mmb e JIeMOHT {ﬂﬂﬂhﬂﬂi 0 BHEOPHCTOBYBATH
THLI01 MO enemenTa Jleonapn Eiitnep, Pamon

| | ' Jlyans Ta MM TOrikm.

Y s Sk | Y _ =
r‘. ‘4. . EI@B A B }

£ Npuxnad r.%

Hexait A=1{2;4}1B={2; 4; 6; 8}.

a) Ym e muouHa A MAMHOERHHOKD MHO®REHEE B7
llosicuiTs cBOW AYMEY.

6) Jobpaaires muosnan A 1 B 3a ponoMorom giarpaMu
Benua.

Poas’saanna
B

a) Komen enement maokuaan A 6)
TAKOM € eJIeMeHTOM MHORHHHA
B, ane muosxuua B me mictats
ejgeMeHTH 6 1 8, TOMY MHOMKH-
Ha A e MIMHOKHHOID MHOMH-
Ha B. Ac B.

© Vector. Maths&Science 1a © Buusssinirrso w/lirmicts, ¥oi npasa saxsmtent. Ko usctwns wici mvGnisaisi e Moses Dy

sepeamein b noarykomil ceTes abo nepeaaia b Gyescil i gopa Sy-sxm coocofas (e ncnvonoro Souiily . 35 %0
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Hpuxnan

Hexait A = 1{0; 2; 8; 11} 1 B = {4; 6; 8; 10}. 3a nonomMoromo JiarpaMa

li BernHa nokamiTe BUTHOINEHHEA M MHOEIHamu A 1 B,
' 1 B
| Poas’'aaanna :
| Muosmaan A 1 B mawTs oauH e
: CIIBLHHI eleMeHdT B.

| Hpurnan - | 2 ) -
| - Hexait A= |a; u; i; o; p; of 1 B = {g; u; 1; 8). 3a fonoMorow aiarpamM#
3 BenHa nmoga®iTh BUITHOMIEHHA MM MHO®HHaMa A1 B.
| Poag’'azannsn B
- Muomuan A i B He MAKOTH CHLILHAX
| eJICMEHTIR.

npmu = R = S - = = _— = = = = o = . SR— - —

2 Hexait A = {p; e; c; n; a}, B= {B; e;q;1; p} 1 C= {c; o; 1H}. 3a nomomoroiwo

marpaMe Beana nogRamiTe BUIHOIMeHHS M1 MHoaHamMu A, B1 C.

Poas'asanua

C A B Hlof nokasaTi BIAHOMEHHH MK
TPLOMA 1 DLILIIe MHOMIHAMIL,
COOMATEY ¢ DOKAIATH BLTHOMIE N
MIH JIBOMA MHOMKHHAMN, 8 D0TIM
AOMOBHETH JArpaMy HacTyYIHOW
ML (GO0, |
L™

] rer—— 010)

276 Hexaii A=14;16; 18} 1 B={16; 18; 20}. 3obpaaites maoxuan A 1 B 3a no-
nomorow arpamu Beana. Y1u e muosmuna B mamuosinson Muoxuayn A7
[oscHiTL CBOW AYMEY.

|

"'":t:' Vector, Maths&Science 1a © Bagwsssinurmes oSlinrmcre. Yo npass saximeni. Kopen yacrina gich mydnisaid ue some Gy juImsopei.
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278

279

280

281

282

284

285

© Vector, Matha&Science 1a © Bigsasinarrso oSlinreects, Yo ipass saximent. Koasa yacTions it myinisaind ue sooke SyTi pummsopein,

Hexaii A = {8: p; 6} 1 B = iB; €; p; 6; a}. 3obpaaiTe maosknan A 1 B 3a gono-
smorowo giarpamu Benna, Yu npaspnssmit sanne A © B? lloscuits crow

IVMEY.

Hexailt A = {noneainok; BITOpoOK: cepena; YeTsep; n'arHHia; cybora),
B = |cepena; wersep} 1 C = jcybora). 300pasiTek MuomuHN A, B 1 C aa nono-
morow marpaMn Beana. Hrnit ap a3ok Mk maokaaava B 1 C7 HloacHiTe
CBOIO JIVMERY.

300paalTek 3a gqonoMorow marpaM BenHa coiBBUIHOIMEHHA M3 MHOAH-
HAMH:

a) A — MHOKHHA BCIX HEBLI eMHHX palloHAMEHEX 9nces, B = {0} ta N —
MHORHHA HATYPAJLHAX 9HCE,

0) Z — MHOEKHHA TLUTHX 9ices, A — MHOKRHHA HATYPATLHAX SHCE, 110
KparHdl 2, B — MHOMHHA HATYPAILHKX 4Hcen, o kpatHi 6, ta C —
MHOMHHA HATYPAJIBHUX SHCE, 110 KpaTHl 3.

JobpaaiTe 3a Jonomorow marpama Benna maoxmmaE A Ta B, axmo A —
MHOMRHHA TIBHHKIB yieaa 48, a B — MHO®IHA MIBHHEKIR ynena 36,

Hexaiit P — mBomHEHAa X 9HceN, MeHMAX 3a 10, S — muomuua
kopeHiB pisHaHHA ¥ — 64 = 01 T — MHO®NHA NapHEX J0JaTHHEX YHCET,
Janaitre maoxuad P, S 1 T nepenikoM ereMeHTIB. 300padiTh MHOKHHHA
P, S1 T za nonomorow miarpamu Benna.

Hexait N — MHOKHHA HATYpaJBLHHX 4Hces, MeHHX 3a 20, M — mMHO0-

HHHA NAPHHX HATYPAJLHHX 4ucen, Medmux 3a 18, 1 K — muoxuaa
yuce, kpaTHux 3, meninux 3a 20, Ginemux 3a —5. 3aaaitre muoxkuan N,
M i K nepemirkom enemenTis. 3o0pasite muoxuan N, M i K aa nonomoroio

marpamMu Benna.

Hexam A=1{1;2;3:4;6}, B=1{1;3;6;91C=1{1; 2; 3; 6; 7; 8}. 300paaiTk
maosxkaEN A, B 1 C 3a gonomorow marpamn Benna. Y1m npasunsno,
mo A c C?

Hexait R — muoxkmaa 9oTHpUKYTHHKIR, K — MHokHHA kBagpaTie 1 P —

MHOMHHEA ITPAMOKYTHHEKIE, 300padiTh 1[I MHOKHHH 34 JOIOMOT0I0 JiarpaMi
Benna.

Hexait M — mAo®RHHA KOpeHIB pIBHAHHA 8 _‘EE‘T +x=9- ’ixg B. alN—

MHOMHHA KopeHiB piaaHaa |4 — 3x|= 7. 3obpaairs niarpamy Benua,
o0 NOKA3ATH BLIHOMEeHHA MK MHo:kHHaMua M 1 N, Un npasniasno, mpo
N c M? lloscHITE cBOIO IVMEY.

3 maroau BeecsiTHporo qaa Semni yuHi Ta y9eHHIll 8-ro Kiacy BHpPIIIHA-
JIH BAATH VYACTE B ARINAX 31 a0epemkeHHA HABKOJIHITHLOTO cepeioBHINA.
Ia 33 vunie Ta ydeHHIL 26 JONMYHHIIHCH JI0 AKIN BHCAIKVBAHHA Jepes,
a 19 — no npudnpanaa Depery pidkH. UKLUTBKH YVYHIB TA YYeHHILL JOJTY-
YH/IHCE OJHOYAacHO 210 aeox akini? Jlns poss'asanns aanav nobyayiire
marpamu Benna.

101
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Ilepernnom muoxun A i B ua- A B
AABACTLCHA MHOMHHA BC1X €JI6MeHTIR,
0 HAJe®EATsE 00oM MHOEHEHaAM A1 B
ogaodacHo. [lepernn maomwan A1 B
Homipryiire! noanadawTs A N B,

Hu npasnnnso, mo

n{A N B) < n(A) ana

DVL-AKHX MHOEHH AN B — nepernn muoxun A1 B.
Al B?

7

a

- | mw - - =

N —

— HArmo ne1 maoxuan A 1 B He Ma- A B
e ; OTh CHJIBHUX eJIEMEHTIB, TO 1X nepe-
p_— THH € [OPOMKHEOK MHOKIHOKD, Tobro
. NomiprviTe! ANB=0.

Hu npasnikio, 1o
A U B) = n(A) + n(B) Ob’'epunannam mHoxHUH A 1 B HagupaeTbed MHOXKHHA

L ﬁ?ﬂh-ﬂ_ﬂﬂx BCIX @JICMEHTIB, SKI HAJEMATE Irpﬂﬂﬂjimm OIHII MHOMIHI
MuEoKIE A 1 B? Aun B, Of'eqnanaa maosxus A 1 B noaaagawots A U B.

[loh onmcaTy

| : ! A B A B
BUTHOMIOHEH M3
TpLOMA 1 DLNLIIE
| MHOMBHHAMH, |
BHKOPHCTOBYIOTE
v nvien. lin s

AVIEKAX BHEOHYEThCA

naiime piie. - Npuen

ANEBNCC) ' P -

" Hexait A =1{2: 4: 6; 8: 10}, B={3; 6; 9}.

a) 306paalTs BIAHOMIEHHA MM MHOMKHHAMH 34 J0M0-
Morow marpamMua Benna.

0) 3uaiiTe nepeTHH Ta 00 eIHAHHA ITHX MHOMIH,

Poar’aazanna

2;3,4;6, 8,910}

ha&Science Ta © Bigosssinarrso oSlirescte, Yo iipaka saxiemen. Koaen acTions et mvinikaing ue sooke SyTH RUImsopei,
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lpuknan

Hexait P={a: b: gi, @ = {c: f}. 3naiimiTe:

- a)PUue, 6) n(P U @); r) AN B: r) (A N B);
I Poar'saanna
- aPU@=la b el gl OnPU=5 R ANB=0
: nnANB)=0
| puknan = - ==
; Poarasusre miarpamy Benna ta aHaiynTh:
- a)n(A U B); 6) n(A N B); |
I Poar'aaanus
, a)AUB={0;2;5;6;T7;8; 9 11; 12; 14; 15}, (A U B) =11
D)ANB={2;5 ., nAN B)=2
IHpuxknan - = - - - ==
Hexait A — muo#uHa HaTypaasHux dyuces, kpataux 10, B — muoxn-

HA HATYPAJIEHHX YHCEe)l, KPATHHX 5.

a) llepenivits enemenTin muomus A 1 B.
6) llepenivirs enemenTn muoxua A U Bra AN B.

Poosmanmel 8N WY T semeemeemaa -

Muosnan A1 B d

€ HeCK1IHYeHHIIMHE,
OCKLILEH KINEKICTE

a) A = {10: 20; 30; 40; 50; ...},
B=1{5;10; 15; 20; 25; 30: ...}
1X eIeMEeHTIR

60 AU B={5 10:15:20: 25: 30; ...} =B, :
AN B={10: 20; 30; 40: 50: ...} = A i et it

=1 -

287 lawno muomuuan: A ={11;12;13; 16; 17; 18; 19; 20}, B={11; 13; 15; 17}.
C=1{12; 14; 16; 18; 20}. 3uafiniTe:

a) AU B; 6 BUC: B BN C: rnANC.

© Vector, Matha&Science 1a © Bisasinurrso oJHurmcte, Yo npass saxioment. Ko yacrins it mvinieaind we soke Gy n-:.[ﬂ'l-:-.-.mm-lu..ll""3 i
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A\

290

¥
291

Jlano muoxuan: D= o a; \1; y; i 1iel, E={m1; a; ur; vy} 1 F={m; 0; B; a}.
SHAITTE:

a)D U F; o) EUF R)DNE: rENF.

Hexait P=|c;a; t}, @=L 1; d; e} 1 R=\d; e; 8 1; g; nj. 3naiiniTe:
A PNQrmaniPNG):; OPNRran(PNR):; B QNRtan(@nNR).

Hexait A = {r; e; p; 0}, B={r; 1; m; 1} i C = {r; e; p; o; ii}. 300paaiTs MHO-
#HHH A, B 1 C aa nonomoromw marpamn Berna. 3HaiimTs:

a)ANBran(ANB):; oOBNCran(BNC):; BCNATan(CnNA).

Poarnauerre Tabamigo Ta BHKOHANTE 3aBnadeda. Y Tabanin HaBeaeHo IHK
(v rpUBHAX) piaHOKOILOpoBUX (yThOIOK TA HITAHIB.

'fT}m | | I »
O ArYy

Moernii | Canidt | Baagwramdt | Bunndt | Yopawit | Kopuanesnit | Senenmil

Dyrbonka | 480 | 440 280 320 | 400 | 520 560

l.i-'.'

"\.me i 760 800 730 600 G40 400 680 =

fAxie mae nopapvakosui cepridgirar g#a 1000 rpe v MarazmH ojary.

Bin nnanye parpaTHra Beo cymy, Kyuusmy gpyrbonky 1 mrrann, Hexail

A — mHoxIHA KOALOPIE QyT00/I0K, AK] KOITYIOTLE MeHIne Hix 480 rpa,

a B — MHOKHHA KONBOPIB IITAHIB, AK1 KOIOTVIOTE DLIkme, H13k 520 rph.

a) [lepemivits enemenT muoxun AU Bi AN B.

0) [lepem4iTe enemenTH MHOHHN (', KA MICTHTHMEe KOJILOPH (dyThHO-
JIOK Ta IITAHIB 3 MHO:KHH A Ta B, Aaxl HailiMoBipHimIe KyIHThE ARiB.
lloscHiTE CBOIO IYMEY.

292 PoarnansTe marpam#a Benna ta naiiTe BiIDoRiIM HA 3aNTATAHHA.

a) Jliarpama Benna nokasve, Ha oMy
AOJAATE KaTaTHed Jesakl Dadvel Ta

MLAVCL.

Can-nmomxn Kaaxn

1) Crinsrn giayeis 1 6abyes T0OOGHTE
KATATHCH HA can-gomKax?

2) Crinbxn giayeis i 6abyes mobuTh
KATATHCH 1 HA CAN-JOIIKAX, 1 HA Ka-

0) Hiarpama Benna nokaaye, 1o -
OJIATE IpaTH JedKi ainyei i 6abyei.

Baaminron lN'onwdy

1) Crisnbkn giaycis 1 6abyes He Tio-
OHTE roskg?

2) Crineky Beboro ainyeis i 6abycs
OyJ10 onuraHo?

- OE O OO T OO T W T .

| Arax?
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Hexait A — mMHoKHHA HATYPAJbHHX 9Hces], KpaTHux 2 ta 3, Siuneinnx
gia 0, ane mermnx 3a 25, a B — mMuom#HA IHX vyicen DLIBIIHX 3a 2,
ane meHmux 3a 15. Hepenivire eneMeHTH KOMHOI MHOKIHN, JHAIITE
HepeTHH [HX MHOMKHH.

Hexaii A — muOKHHA HATYPAJIBHHX 9Hcen, kpaTaux 6, a B — muokuHA
HATYPANBHHUX YHees, KpatHux 9. 3anaitre nepesinikom muomunn A 1 B,
SaaiimiTe A U Bta AN B.

Bikropia Ta /IMuTpo obHpaoTs KIMYRY 118 cBoro kKomeHsaTH, BikTopia
Bl/Ulae TIepeBary EIHYkamM 3 Mmuaoxkuan S = |Sipouka; benna; [lymmagal,
roi sk Jimurpo ijyiae nepesary knnyuxam 3 muomusan 1'= {Civba; Ben-
na; Ilnamka}. Hepenivits enements MmHoxua S T1 S U T ta aobpaasite
1X 3a gonomoroio miarpamu Benna., Hxy knmakgy Hainmopipaime Bikropia
Ta JMuaTrpo nanyTe ceoemy kKomendarTi? llogcHiTe BlacHY IVMEY.

[Hobyavitre miarpamy Benna juia aobpaskenss apox Muoua A 1 B ra-
KHX, H0;

a)AN B=A; AU B=A.
3HainTe Al MHO®uHEA A 1 B raxi, mo A N B = {a; & &},

3HAIUNTE nepeTHH Ta 00 eMHAHHA MHOMHH (P, M0 BHKOPHCTOBYIOTh
IS 3ATTHCY 9HCe:

a) 28 T82 ra 35 683; 0) 22 222 ra 33 333.

3aaiinTe ob'enHaEaAa MEORER A Ta B, agmo:

a) A — muomuHA piBHODEIpEHHNX TPHEYTHREIR, B — MHOMKHHA piB-
HOCTOPOHHIX TPHEVTHHEIR;

6) A — MHOKHHA NpoeTHX Yyncen, B — MHoxHUHA cRIAIEHIX YHCeT;

B) A — MHOMKHHA DpocTHX YHce 1, B — MHoMHAHA HeNapHUX YHCel.

JHAIMTE 00 egHAHHA MHOKHH A 1 B, axmo A — MHOKHHA BCIX PO3B A3-
Kig piBaaaaa r — 1 =0, a B — mBoRHHA BCIX KOpeHIB pIBHAHHEA (x — 1)
(x+2)=0.

HagpecmTs 1Ba TPHKYTHHEH TAK, 1100 1X NepeTHHOM DVB:
a) BLAPI3OK; 0) To4Ka; B) TDHKYTHHE; ') LECTHKYTHHE,

Binomo, mio 3 30 yuxie Ta ydenuis knacy 20 BUBYa0TE aHNTIHCERY MOBY,
15 — dppannyasry. CriNBEKH YYHIB TA YHeHHIE BUBYAKTE 00MB] MoBHT
Jna poas’aaanna sanavi nobyayiire giarpamy Benna.

V knaci npoBesin ONATYBAHHA 1TP0 JoMamHix ymobreHmis, Buasnnoces,
uo 16 miteil MawTs Baoma kotie, 12 — cobak ra 5 miteil MawTk 1 KoTa,
i cobaky. Ckinbkn Beworo giteit y knacit? lna poas'asanus 3agadi nody-
ayire giarpamy Benna.
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o 1eA 1 HanemuT: MEOKIH] A R
1¢A 1 He HANERUTE MHOMKHHI A
A=B PIBH] MHOMHHH
A#B epiBmi Moz )
AcB MHOHHA A e ]]_LII:MH{}:I:[-E]IHII}E}H
Aec B MHO¥HHA A He e m,u;a.mmi{miﬂm B
nl’.ﬂé KUIBKICTE e/IeMeHTIB MHOEIAR A F
() abo |} MOPOAHA MHOKHHA 1
AUB ob'eHanHg MHOUH A 1 B _
. ANB neperus Muoxun A i B Y

2 Muaomxuna — 1e CYKYIIHICTE PI3HAX 00'¢KTIB, AK1 MAKITE CILILHI BJIACTH-
pocTl. O0eRTH MHOKHHI HAZHBAKTHCH eJIeMeHTaMH MHORHHE. MHOEIRY
MOAHA 3aJaBATH, BKAIABIIIN:

* nepeqik i1 enemenris (A = 15; 10; 15; 20});
* XAPAKTEPUCTHYHY BAACTHRICTS (A — MHOMAHA Yuces, KpaTHux 5).

3 Muomuun GysamnTh:
* CKIHYeHHI] (BCL e/IeMEeHTH MHOMKHHN MOMHA [epeidyuTh);
* HecKIH4YeHH] (HeEMOE/IHBO BKA3ATH OCTAHHIN eJIeMeHT MHOMKHHH,
OCKLILKH 11 eJIEMEeHTIB HecKIH4YeHHo Darato).

4 Jlna paodnoro 3obpa:ReHHA BIAHOINEHE M1 PI3HHMH MHOKHHAMH BHKO-
PHCTOBYIOTH Jiarpamu Benna.

Binpomenna misx nsoMa
MHOEHHaMu A1 B

-
— i

He maioTe #oaqmoro
CHJIBHOTO EJIEMEHTA

MawTes neski criIbHI
eJIeMEeHTH

Onna MuosEHHA
€ MIJIMHOFHHOK 1HIIO

I
Y ¥ t

?. | A A B A B
QC

8 MuoknHA BCIX eJIeMeHTIB, Kl HAJIeRATh NPHHEANMHL 0IHIH MHOEKHH] A
9H [3, HA3HBaeThCA MepeTHHoOM MHOKHH, MHOEKIHA BC1X €JIEMEHTIR, 1110 HAa-
newaTh oboM MEOEHHEAM A 1 B ofHOYACHD, HASHBAETHCH 00 e IHAHHAM MHO-

106, #nH A1 B. | |
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1  Buainmrs n(K), axmo K — smuoxknHA MiTep clioBa «rosyom.
a) 6 6) 5 ) 4 r) 0

2 Buaiymite n(B), akmoe B — MHOKMHA KopeHIB piBHAHHA | x| = 5.
a) D B) 1 B) —1 r)s

3 ObepiTs npaBRILHAIL 3anHe, ARME [) — MHOMHHA KOPEHIE PIBHAHHSA
-Tx+9=06x—3.a E=1{-1: 2).

a)Dck o) DgE ) D=F rnDek

4 OGepiTh NpaBHRIBHHIT 3amHe, ARKMIO £ — MHOMHHA IIHX 9HCE .
a)0,beZ BixEZ B)-3€Z r)=€Z

5 OGepits HenpaBUILHMI 3amuc, Ao X = (30; 31}.
a) {30 c X p) 30 e X B)3l€X r) {31} c X

6 Hka 3 mBoxaH nopoxHa?

a) P — MHOKHHA OpOoCcTHX YHCEMN, 0 JLUIATHCA Ha 3.

6) A — muomxnaa araTokyTHUKIB 3 Oubim Hik 10 eroporamu.
B) ) — MHOKHHA YHcen, kpaTtHax 8, Mk 25 1 30.

r) § — MHOXHHA TPHKYTHHKIB 3 JIBOMA FOCTPHUMH KYTAMH,

P Q
7 3 AKX eJIeMeHTIB cKIanaeThed Mmaoxuna P N 67 9

a) {1; 3} 0) a) {4; 8; 10}
B) 16; 7; 9; 11} ril; 3:4,6;7, 89 10; 11}

8 Suaimiten(MUMN, ascmoM={r:ml1N={8:1: 1.6 8;a}.
a)0 o) 2 B) 6 r) 8

9  Obepits icTHHHE TBEPIKEHHS, AR MHOHHEN A = |B; e, 01, 1; 9}, B = {m; 11; p}
ra C= {m; u; p; u; it}

a) (B U C) < n(A) d) n{B U C) < n(B)
B) (A N B) < n(A) r) n(A N B) > n(A)

10 SBuaimgite (1), armo maokmaa T = 6.
a) —1 o) 0 B) 1 ) 10
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HpﬂH @ Of'enuaiirecs y rpyis 3a iIHTepecaMu.

Kpoxk @ llpopeniTe comiosioridHe ONMHTYBAHHA ¥V KJAC] TA BHKOHAHTE
3aB/IaAHHA.

I'pyna 1. «Kyainapis»

1 IlpoBemiTh comioioriaHe ONUTYVBAHHA V KJIACL TA 3 AcViiTe, XTO 3 BAITHX
OJHOKJIACHHEIB Ta 0JIHOKJIACHHILE NOJII00JIfAE CTPABH YEPAIHChKOl KVX-
H1, KoMy OLILOIe eMarye ITaniilicbka KyXHH, a KoMy — (PpaHIly3bKa, XT0o
3 HHX JIOOHTE CIIOMHBATH CTPABH BCIX IIHX KVXO0HB, XT0 — YEpPAIHCLKOI
Ta ITAMICLKO], XTO 1CTH CTPARH YEPAIHCEKOL 1 (PPAHILY3BEKO1, KOMY 10 CMAKY
erpasH (hpaHUY3ILKO1 TA 1TAJICEKOT 1| KOMY 3 V4HIB TA YYeHHIbL BAINOTD
KJIACY He CMAKVIOTH CTPABH #OIHOL 3 IHX KYX0OHL.

2 OdopMmiTh OTPpHMAHIL JIAHI 3a JonoMoron giarpaMia Benna,

3 Ilpesenrviite giarpamy y wiaci. Hocrasre sanuradus o/iHORIACHHKAM

TA OHOKIACHHILAM:

* CKRIIBKH OJHOKJACHHKIB TA OJHOKJACHHIE OOJMKOOJIAIOTE CTPaBH
VEPAIHCHEOl KYXH], a/1e He JIATh CTPAaBH ITAmichrol Ta hpaHIy3bKO1
KVX0HE?

* (CKINBKOM OOHORJIACHHKAM Ta OJHOKJACHHIIAM CMAKVe iTamiiceka
KVXHA, aJIe He noaodaeTheda PpaHIyaibKka Ta YEpalHehKAa

* * CRUIBRH OHOKJACHHKIR TA OMHORTACHHIL T0N06/SI0TE CTPARH JIHILE
VEpalHChEKOL KyXHi1?

* CKIIBKH BAIINX OJHOKJIACHHKIE Ta OJHOKJACHHIIL HE 1IATE CTPaBH
OMHOL 3 IINX KYX0HB?

* CEiJIBEH YYHIB Ta VYeHHIb BAAJIH Y4acTh B ONATYBaHHI?

- I'pyna 2. «Myaura»

1 [lpoeexits conionoriase onHTYBAHHSA PEII

Yy KJIacl Ta 3 AcyilTe, XTO 3 BAIIHX 0J1-
7 - HOKJJACHHKIB Ta OJHOKJACHHIIbL MOJTI-
DJise CAYXATH pen, XTo HAJlAe [epeRa-
ry JEa3sy, KoMy noaobaecThes poK, XTO
CAIVXAE MY3HKY BCIX IITHX HATIPAMIB, XTO
CAYXAE pern 1 JIXad, XT0 — JIZKA3 1 POK,
XTO — POK 1 perl, XTO He CIyXae MyaHRy
HOMHOTO HANPAMY,

JIHRAS
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2  Odopmits oTpuMati jadl 3a gornoMoron marpamy Benna.

3 Illpezenryiire miarpamy vy knaci. llocrapre 3annradsa ofHORTACHHEAM
TA OMHOKTACHHIIHM:

CELIBEKH 0JHOKJIACHHKIE TA OJHOEJIACHHIL TOTIO0MA0TE CAVXATH KA
1 POR, AJIE He CJIYXanTs pen’

CriNBKOM OHOKJIACHHKAM Ta OJHOKIACHHIAM 101004eThes ClyXaTH
pen 1 pok, aJe 10 Bononodn mxaa?

CKLIBKH 0THORJACHHKIE Ta OTHOKJIACHHIE MOTI00IAIOTE CIIVXATH JIHIIE
pen?

CriNbKH BAIHX OMHOKIACHUKIE TA OHOKIACHHIL CAYXAITE MYIHKY
BCIX I[HX HANpsaMis?

CRIZIBKH YY9HIB TA YY€HHIL B3SIH YYACTh B ONHTYBaHHLY

I'pyna 3. «Cnopr»

1 Ilposemsits comionorigaie onATYBAHHA ¥ KIAacl Ta 3’ AcyilTe, XTO 3 BANIAX
OJJHOKJIACHHKIB TA 0JHOKJACHHILEL 3alIMAeTECA MNMHACTHROW, XTO HAAE
epeBary Jerkii aT/aeTHill, XTo — KOMAHTHIM IrpaM, XTo 3aiiMaeThCs BH-
JIJAMH CIOPTY BCIX IIHX TPHOX HANPAMIB, XTO 3 VYHIE TA VYEHHIIL BAIIOTO
KJIACY 2AlMAETHCH MMHACTHROK Ta JIENKOK ATJIETHKOK, XTO — JIErKOID

ATIeTHROID TA KOMAHIHHMH IIF'PDAMH, XT0O — KOMAHIHHMH IFpaMH Ta M-
HACTHKOIO, & XTO HE 3aHMacTLCA KOIHHM 13 IIHX HATPAMEIR CIIOPTY.

2 Odopmits orpuMaHi qaHi 3a gonomorow giarpamy Beuna.

3 IlpeasenTyitre miarpamy y wsnaci. [locrasre sanmuranns oqHOKRIACHHKAM
Ta OTHORJIACHHILAM:

Ll

CRINBEH OMHOKJIACHHEIR TA OHORIACHHIE 3AHMATECH FIMHACTHKOK TA
JNEFROK ATYIETHROI, AJle He 3aiiMAITECH KOMaHHHMH BIjiaMu ciopry?
CELIBEKH 0THOKJIACHHKIE Ta 0JTHOKJIACHHIIL HANAIOTE NepeBary KoMaFHI-
HHM BHJIAM CIIOPTY TA NIMHACTHII, AJle He 3aHMAITHCH JIETKOK ATJIeTH-
KO

CRLIEKH 0MHOKJTACHHKIE TA OJHOKTACHHAIL 3AMAINTHCA JIHIIE MMHA-
CTHEOH?

CRIALKH BAIIMX OJHOKJACHHKIE TA OJHOKJIACHHUILE He 3aliManThcH
HOMHHM 13 IIUX HANpPAMIB cnopry?

CRLTIBEKHR VYHIB TA YYEHHIE B3AIH VYACTE B OIIHTYBAHH1?

Rpoxk @ llpesenTyiiTe cBOl marpamn 1HImAM rpynam. PoarnaaesTe ma-
rpaMi, a Tol 00roBOPITE BUINOBYII HA NMHTAHHA 10 JIATPaM.

Kpox (1) O6rosopits micyMKn mpoexTy 3 yeiM RIACOM.
[Ilo HoBOTO BH MI3HAJIHCA OJIHE PO OHOro?

[Ipo sax1 Bnogobanaa B xoTima O ue norogopuTh?

[llo Baanocs Haiikpane, a U0 BHEJIHKANIO TPpyaHOI?

[Ilo 6yno wafinikasimmm? o we cnogobanoca?

o Bu 6 apobuim no-iHmomy?
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QO®

304 3a rotoBuMu marpamamua Berna onHnnTe BUTHOINIEHHA M1 MHOMHHAMH

P,@maR,
a) P Q 6) P Q
R
B} p Q

305 Match the pairs.

(OO AD

Union B Emptyset(ANB=0) C Intersection

EX
306 Complete the table.

(¢ Deseription List K'l
E is the set of all odd natural |
numbers less than 12,
C=1{2:4:6;8 10:12: 14}
F1s the set of the letters in the
| word «flower. |
i M= {p; 1 g )
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Binsuners moneit qyMae, mo Bel HAAB-
H1 YHCJIA ¢ ABHYAaiTHIMH, 1X JIerKo YHTATH,
JIerK0 BHKOPHCTOBYBATH 1 BOHH MAaKTh
3BHYHY JIJIA Hac (popMy IILJIOT0 9HCIA,
FBH4AIHOI0 A00 JecATROBOT0 AP0y 3 K1Th-
KOMAa 3HAKAMH mead koMu, Ase e He-
npaena! Ceir yncen — ue csir Hea odme-
wenk! [lepesamao ynena, AKAMHE MH KO-
PHCTYVEMOCH, HACTPAaBAl He IpAIKITh
Tak, A M odikyemo. lle ocanagae, mpo Mu
HE MOMEeMO 3alHCcATH BCl 1XH1 nudgpH,
OCKLITEEH I PH MIC/is KOME HIKOIH He 34-
KiH4YyIOTECH. Yepea ue iIX BAMKO BHKO-
puctoByBaTH. PoarnsaHemMo koopauHaTHY

OpAMY, 3aYIMHAAMOCH JIeTAJLHIIIE M1 111- '
mavmaucTavm 112, Ymenma 1,1, 1,01, 1,011,
1,0112 nemxars Midk aavi, UYn momnaa
[E AOLHCATH Hle OJMH JHAaK uimﬂ_ HOMH
' 3HOBY 1 ZHOBY, 1 TaK J0 HeCKlHYeH-
HocTi? Yuena 1.1, 1,12, 1,123, 1,1234,
c1,12345. .. ToImmo Takok []IJ.‘]TE.IIIEIBH.HI
HAa Rﬂﬂpmﬂmﬂun MpAMIH MIE 9YHCJIAMH
112, | came B usoMmy poanini mu Oyaemo
1 ] FOBOPUTH NP0 BCl HAABHI YHeIa — /Alil-

CH1 YHMC.JIA.
</

* J1I3HAEMOCSH [P0 MHOMHHE PAIOHATEHHX
T IPPAIOHANEHHX YHCEI;

* MOBLIAEMOCH, TIIO MHOMHHA MHCHAX _ e ™
qice] CKJAIACTRCA 3 pallloHAJIBHHIX 1 A ol
TA 1PPAILNOHAILHIX YHCEeT; | SHCIG (Fation
* HARYHMOCH BLAPIZHATH KBAPATHHII | ;i"”mh?r}
KOpiHG B aprdMeTHYHOr0 KBaAPATHOMD p ' qiii’;?:i;ﬂjﬂ ]
KOpPEeH; | £
* Dymemo qo0yBaTH KBAJIPAaTHI KOPeHl number)
: s+ Jifiene gucso
’ e : L (real number)
N13HAEMOCH PO BJIACTHEROCT] . Koni
apiMEeTHYHOrO KBAJIPATHOI KOPeHS 5 ~ s s
TA 3ACTOCYEMO IX, BHKOHYIOUH TOTOMHI O TR
NepeTBOPEHHA BHPA31B, M0 MICTATh . 1 (square root) .
KOpeHI; i < ot
* DyJIeM0 po3B A3VBATH PIBHAHHA BHIY | E. _,__fj
x*=araVx=a. f,l"l
g3 L 111

by et BYVTH NLITWOpETin,
i- Rilanus, Ja ®oaHis
=

iy A R

s

S

T - e Nl ey o

¥
r
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Ioanauenns MHOM N
HATYPAJILHUX 9HCE
airepow N noxonnts
BLI JIATHHCLEON CJI0BA

natura — npHpoaa.

= - . - — -

IHoanauenns MuoscHHN
LM gneesn jgrrepon £
NOXOHTE BUT HIMELLKOM)
cnosa zahl — yueno.

- -— — - -

Homipxyire!

Yn npaBniasHo, 10
yueno 0 HalesaTh 10
MHEOKHHI HATY DAL
gucen? Yomy?

Tepain epamonainie
YHCIO» NOXOAHTL B

poavs (OVEBANBHIH

R YU — POIYMHE
YHCTOn),

e p—

6

JMATHHCLEOM oA rabo —

NepexKnan «palfoHATLHEe

HAx Bu B3e 3HAECTE, MHOMHHA — [1€ CYKYIHICTE Pl3HHX
00 eKTIB, K] IPHITHATO HA3HBATH eleMenTaMi. Bimmosi-
HO JI0 BJIACTHBOCTEH YHCE 1X MOKHA KaacH(pIKVEATH
B P13H1 MHOKHHH YHCE, fiK] MO3HAYAKTHECH CIeIllalb-
HHUMH JIITEPAMU.

Hanpueiaj, MHOMRHHY HATYPAIE-

HHX 9HCe] N0aHAYAKTE JiTepown N
1 BOHA CKIAANACTECHA 3 VCIX YHCe N, AK]
MH BHKOPHCTOBYEMO I 9ac JI90H
npeamene {1; 2; 3; ...1.

Muokuea niiux apeces no3ga-

YaeThCH JITepo £, CKIA1AETbCH 3 HHT}FPHJ].I:HH:IL YHCeI,
iM nporHexHEX 1 yAena 0 {...;—3; —2:-1;0; 1; 2; 3; ...
MuomxuHAa HATYPAJILHHEX YHCE T € MIMHOKHHOK IILTHX,
ToboTo N Z.

LLimi smcna ra gpobosl, A0MaTHI H BLIEMHI YTBOPIO-
Th MHOMKHHY palioHansHux yncen. Muoxnny panio-
HAITLHHX 9Hce 1 N03HAYaATE §.

MHO3#IHA HATYPASTLHIX YHCe/ € 11111
MHORKHHOI MHOMHHEHA HUIHX, 4 MHO-
HWHHA [IUTHX — MIMHORHHOK MHOEH-
HH paioHanbHuX. UmBBIHOLIEHHSA
MU ITHMH MHOGEHHAMHY 34 J10I0MOIKD
marpam Benna nonano npasopyd. OpHe 4ies10 Moske Ha-
JISHATH 0 KUIBKOX MHOKHH 9HCeN1 ogHodacHo. Hanpu-
knam, 2eEN, 2€eZ12€Q.

Pn{xinumni qucsia — 1e OVIb-AK1 9HCIIA,
AKI MOZKHA 3alHCATH AK BUIHOIEHHA JTBOX
LILTHX MHCes, TOOTO ¥

mm%,neuibEEib#ﬂ.

3
3
Yneno

l.—

5 . ;
E 5: 0,3; 5.614... — 1e pamoHATLEH] YHCTA.

—_—

+)
5 MOJKHA 3AITHCATH AK —.

1
Yueno 0,3 MmoKHA 3aITHCATH AK 1—:

Yueno 5,614 Mo3xHA 3anHcaTH gK 5 614

* D
1000

307 2807
5007 500
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PamonansHl 9Hea TAKOMK MOMKHA [OJNATH V BHATVIAM JecATKOBOIO Apooy.

Jlna nsoro HeoDX1THO YHCENLHAR TIOMJIHTH HA 3HAMEHHHE.

2=5:8=0,625 —=-T:4=-175 <+=5:9=0,5555..=0,(5)

0.625 ta —1.75 HASHBAIOTHLCA CKIHYEHHUMU decAamMKosUMU dpodamil.

A or y gpob 0,5555... DaunmMo, 10 9HCI0 5 NOBTOPKETHCA 3HORY 1 3HOBY.
Jlecarrosil apodu, skl MawTs v Apodosiil yacTaHl wrdpH, 110 HocTiiHO HOBTO-
PIOITHLCH, HAZHBAKTECH HECKTHYeHHUMU nepiodudHuml decamyxosumu
dpolbamu. 3anuc y Qy:Kax oznagae, mo nudpa 5 noeriiiHo NOBTOPIOETLC, 1
gyaTaeTked: «0 mumx 1 5 v nepioai». Hapenemo me npHEIagH HecKIHYeHHHX
NePIOIHYHAX JeCATKOBHX IpobiE:

% ~ 0,3333... = 0.(3) —lli;- = 0,8666... = 0,8(6) %— = 0,696969... = 0,(69)

Yei natypasibi Ta [T 9HCIA, 3BHYAITH] IpoDH Ta JecATKOB]
.H;]JDﬁH 13 CKIHYeHHO® KLJIBKICTIO 3HAKIB I11CJI8 KoMH abo

HeploJNYHl JeCATKORL ApodH ¢ panioHAJIBHUMHA YHCJIaAMH,

ﬂpm - - Pa— . —

1 Kopuerywouncs cumpoyiam € abo &, zanoeHiTe nponyckn. lloscHiTe
CBOK JAYMEY, 1 2 5
a)231| |N 6)-8 @ B) 0.8 @ )77 L2

Poar’aaanua

|
©a)2.31¢ N Yncno 2,31 e ¢ esieMeHTOM MHORKHHE HATYPAITLHHEX YHCE,
: 00 HEe BHKOPHCTOBYETLCH /1715 Jiubl npeMerTis,
0) -8 € Q. Ypcno —8 e ereMeHTOM MHOKHHH palloHAIBHHX 4dHces,()
. -8
OCKLIBKH MOMe OVTH 3aACcaHO V BHTJIAML -

g) 0,8 € . Uncno 0,8 e eneMeHTOM MHOMKHHHE PallioHAJIBHHX 4YHCE,

8
OCKLIEKH MO3Ke DYTH 3AIHCAHO Y BUIVISM 70

121 121

r) £y € Z. Yucno — 1] € e/1eMeHTOM MHOMHHI LIMHX YHee, OCKINLKH

nopieHIOE 11.

@*ﬁ'ﬂmwﬁml QO®

307 IlpounraiiTe TBepKeHHSA 1 BHIHAYTE, AKl 3 HHX ICTHHHI, a4 AK] — XHOHI.
llosicHITE cBOIO IVMEY.
a) Yel o 9Hena e paimoHadsHEMHE.  0) 0 He € palloHATEHHEM YHCIIOM.
B) ¥¢l J1ecATROBI IpoDH € pamoHATEHHME YHCJTAMH.
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r) € nearl pamoHaJILHI 9HCIA, AK]I HE MOKYTE OVTH IOJaH]1 ¥V BHIJIA

%,.n,euibEEibil}.

308 DBubepiTs mume wm Yuesa.

3 OyKB, 10 HOSHAYAKTEL LU YHCNE, CRAAMITE HAZBY HAPOPOAH, BOJIOJApeM
arol y 2004 poui eras Auapiit Hlepuenro sk valfikpaugil rpaseus Esponn,
Ho Toro ne apanna anodbyveann aume Oner bnoxin Ta Irop benanos. An-
npiii — Hafkpamuii boMbapaup abipHol YEpalHH B 1cTOpll, HA HOMO PAXVHEY
48 roms. lllepgenko — mepmmuii Tpenep adipHol YEpalHH, AKHIl BHBIBE KO-
MAHJIY V Ieii-oth Ta NAMos 3 Hel Bike 0 YBepTh (hiHamy.

21 121 36
o 7 7 11 i 18
M 2° A 3° -

309 3BamumnTe v BHIVISM 3aBH4YaiiHoro apoby.

3 4
a) 45 6) —4 B) 23,1 r) 92,740 1) Eﬁ e) -3‘?
310 3BanuunTe Yy BHIVIAI JECSATROBOIO Jpody.
J (i 5 1 7 23
L %13 ® 13 "3 11 Y3
. 9 99 ' ,
311 3Banmmnite YHeaa —:1*; =-32,1:0; Ti_ﬁ_lj_; =6,781; =17 y BIANORIHY YACTHHY

marpavu Benna Ta naiiTe BUINOBLUN HA 3ATTHTAHHA.
“ 9,
a) EnementoM fK0l MHOMHHAN (MHORHH) € YHCIO T
0) EneMenToM s501 MHOMKHHA (MHOGEHH) ¢ YHe10 —32.17
B) KnemMerTOoM AEDl MHOMEHHEHE (MHOEHH) e ayacao (07

- 99
r) KrnemerToMm axol MHOEKHAHA (MHOMKHH) € YHCI0 ——

400
1) Enementom siwol MHOHEE (MHOKHH) ¢ yneao —6,7817
e) EnementoM AK0l MHOKHHH (MHOMKHH) € ypeno —177

312 OO4mCHITE 1 BRAKITE MHOKHHY, JI0 AK01 HANTEIKHTE Pe3ayJIbLTAT.
a) —385 + 370 — 335 + 220 B) —325:13 ‘' (=17) B) 166,05 + 32,33

3 5 16
e e i
2T T . E

g—
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Poarasnesmo npobnemuy curyauin. locnnogap pasiango-
Bol hepMH, oo Mae Kpagpatay gopMy, Xode obropoauTH
IMUJIAHKY CITKOW0 71 BHPONILYBAHHA PABRJINKIB. 3HANTITL
NOBKHHY JUIAHKH, AKIO 11 IIoma cradoBATE 100 M2,

Ak 6aunmo, nepen HaMu nocrasia npobema v BHKOHAH-
H1 J111, 34 JIONOMOroK AKO0l MOYKHA 3HANTH YHCI0, KBAJAPAT
axoro Bigomuii. Hexait x M° — pgosuHa qiasHER, TOAl 1
moma x° M°. 3a YMOBOID 341441 MAeMO PIBHAHHA:

x* =100 ¥ KBAAPAT
1[}' = 100%1 (-10)* = 100 —~
= 10 (M) — qoBKHHA TIIAHEHA. 10 ||—10 100
J:E_ = —10 — He 3aJ10BOJILHAE YMOBY -— = 2
aaradi. KOpeHl KBAJIPATHI $

Bimnosiae. 10 M — gopxuHa MIIHHKH,
Homipkyitre!
Yumena 10 1 -10 e kpagpaTHEME KopeHaM# 13 9ucaa 100, Un npasiisio,

Tomy o 107 = 100, (=10)* = 100. 1o wiesaa 3 ra 3
€ KBIAPATHHMH

KOpCHAME 13 uncan 97

— =

KeanpaTanil KOopiHsb 13 YHcIa @ — [1€ YHACIO0,
KBAJIPAT SKOr0 JOPIBHIOE .

Ane mume yneno 10 e apudpmeTHuHHM KBAPATHHM
roperem 13 9ucyaa 100, Ile vueno 1 e BIIDOBIILM0 0 IIpO-
DJ1eMHOI CHTYAILIL.

Jlna apyunoeTi min
YAC YHTAHHA C0BO

wapucMmeTaHII
AOMOBIIIHCH He

Apmhmmﬂnﬁ KBAApPaTHHIl KOpiHk i3 REERATH.
YHCJIA @ — 1@ HeBill' eMHe JHAYeHHA KB 0ro =
Kopens# 3 uncna a. Lle nosnagaors Va .

Vo —»  — anak xeanparuoro 10°
KopeHHs, abo pajura, — .
a1 — NijKopeHeBHii BUpAa; 10 100
Ja unraerves sk «xpazparHuii kopimb iz | —
UHCIA b, 100

100 gpraeTses K «KBAIPATHHIT KOPiHE i3 yuena 100w,
[0 anaiirn 3HaYeHHA KBAIPATHONO Kopens i3 yuesa 100
BHEOHYIOTE JIil0 «100yBAHHA KBAJPATHOTO KOPeHa»,

107 = 100, orme w.l'iﬂﬂ = 10.
binmsnmers 3Havedns apaMeTHYHHX KOPEHIB — HECKIH-
4eHHI HernmepioandHl aecaTropl apotn. [lpore e Taki ana-

HeHHA, AK HATYPAJILHI YHe 4, 1X HAIHBAKTE TOYHHMH KBA-

© Vector, Matha&Science 1a © Biosasinarso oShiwreects, Yo ipass saxioment. Eoan yacTions et myiunisaing e Mook Gy
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Bupaa '~.E He Mae
amicTy, axuo a < 0,



aparamu. Hanpurnan, s.n‘lﬁ =4, «J"E =h...

HobyrH KBaapaTHIA KOPIHE 13 BUT eMHOTO YHCTA HEMOGRJTHEO, A/IJKE He ICHYE
TAKOIO 9YHC/A, AKe B KBajgpaTi 6yio 6 simemuanym uncaom. (—1)2=1; (F=0; 1*=1;
(27 = 4... lle oanagae, 1o DHOPeHEBHIT BHpas He Moske DYTH BLUeMHEM,

IlinkopeHesnii BUpa3 3apa/an gogaTHe Ynceno abo Hyns. Orse, a = 0.

HMpuxnan

3HaiimiTe 3HAYEeHHA apHMETHYHONO KBAJIPATHOTND KOPEHH.

1
C oA 6) V121 1) /2500

4

1) /25600 Y e e) /0,64

| Poar'saannsa

a)vd =2 6) V121 =11 8) 2500 = 50
| 4 4
. 1) +/25600 = 160 1}—: - ¢) /0,64 = 0,8
i IR ) o m ) 40,64

o nobyeaTH KopeH1 3 DIMLIIHX YHCE)I, BHKOPHCTOBYIOTH TAOJIHINND KBA-
apatie 9ncen Big 0 no 99, poamimeny H#a opaaiil, abo KaIEKYIATOP.

o] b3

lpuxaan - -
ObunemTh.

a) J;; 6) /29316  B)v65° —16°

[Ilo6 nobvrr kopine

13 MUIIAHOND YHCTA, CHOYATEY |

NoTPIOHO NePEeTBOPHTH HOro
B HENpABRILHHI P10,

g
:

A Toa1 JoDYTH KOPIHL |
3 YUCONLEHIKA |

i 25 5 2 T IHAMEHHHEA 0KPEeMO,
a).[2== =—=1— §)+29316=584 - i B

9 9 3 3 —————— s e =
B) "-'!552_1 i =‘-‘r-;1225—255 = /3969 =63

@ MonpakTukyiirecs |

313 DuaimiTe 3HAYEHHA ApHQMETHYHOI0 KBAJPATHOrO KOPEeHA:

a) /9 6) \/36 8) /19 r) V81 ) 144
¢) 289 ) /324 ) V184 ) V529 1) V625

ﬂ
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314 OOumpcaiTh, BHKOPHCTOBYIOYH TADJIHIND KBAJAPATIE HATVPAJIBHHAX 4HCE,
noaaHy Ha dopaan.

a) 48649 6) /2116 B) /1369 r) 4/5184 ) /6724

315 DBuzuaure, un mawTs amicr supaan. [loscaits caom qyMey.

a) 2 570 B) /9 r) V-9 1) -5

316 BurxoraiiTe zaBnaHHSA.

0.06
4 e apapmerHaHuM | HoBeniTe. e apHdMeTHIHHIM
RopeHeM 4uciaa 16 IO 9HCMO: KOpeHEeM 9HcIa
| ” 4 0,0036

—D He ¢ 0.3 Hee

apupMeTHIHAM apHpMeTHIHIM
KopeHeM THcaa 25 KopeHeM 4ucna 0,9

317 SuaiyiTs vel KeagpaTHi KOpeH] 3 YHee,

a) 19 6) 64 ) 81 r) 121 1) 196
e) 3,24 ) 4,41 u) 6,76 &) 10,89 1) 14,44

318 Buaiigite apundmerHyHMil KBALPATHHIT KOPIHE 13 YHCA,

a) 0,01  6)0,084] 8) 0,1024 100036 1) 55
1 1 1 . !
' ,’lm 5—

933 T T T Y16

319 OBuncire.

19 25 0,09 121
N e s Mo
0\~ 36 "9 ®) 1,21 0,16
320 3SnaiimTs 3HAYEHHA BHPA3LB,

a) V36 +416  6) /81 -25 B) 24/169 1) 540,36 ++/144
mJ1-J0,64  e)10: 0,25 %) /225 : 100 1) 346760141
3

1 _
K) 3 +46,25 V190,09 ) +200-79 ) 410" - &

F—
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321 ObumcmTE 3HAYEHHA BHPAa3y:
a) Jm, armo a = 9; 18; 29;
6) +J2n —m, axmo n = 55, m = 10;
B) x + 24x, semo x = 0,16: 0,25: 1.21.

322 3maiiniTek 3HAYEHHA BHPA31B Ta AlaHAaliTecs MOCATHeHHNA HANTHTY.JIO-
BAHIIIOI YEpPalHCEKOI cnopremMedHkn Onsrn XapiaH.

a) 19 —+f4 OaiMmifickKHX irop y Kap epi;

0) *JIE \Im OMMIMIICEKHX Menasie,

B) «.Il[!'_ﬂ :-J:E J0JIOTHX Meaase;

) A9 —5-4° cplOHNX Merasie;

1) W21 - m OpPOH3OBHX Mea ieil;

€) 4 NOT6 - 4Jﬂ.ﬁﬁ25 Menaseil YeMImMoOHATIB CBITY;

H,Iiﬂﬂ'ﬂ'ﬁ+£ 3136 i ] e € :
) 41,890 U d T Meaneil yeMimonarie Ceponm;

16 64 1 =
1) E : Py + G ,Igﬁ] pa3d BH3IHAHA CMIOPTCMEeHKOK POKY,
9 |

16
K) %{qmnu —J225) : (ﬁ - —) | paJlB [HepeMaralyia v 3arajJbHoMY
' 81 aamgky KyGgka csity.

323 ObunciiTs, BHKOpHETOBYIOYH hOPMYIIH CKOPOYEHOT0 MHOMREHHA.
a) V13% —12° 5) /25" — 24 8) \761* —760°
r) /2113° - 2112° ) V2035° — 2034° e) V4901° - 4900°

324 [lpu sxnx apavyeHHax @ Mae aMicT BHpAaa:

a) Ja: ﬁ}ﬁ; B) VY —a; r)va-—4; m vJ-a -2
e) J{mlﬂ""': ) ~.Iu_': ") J_ K) ,,,EE; 1) f-a".

o e o e s mm—

325 3HafimiTE CTOPOHY KBAJPATA, IJIOMIA AKOTO JOPIB-

HIOE: 1 ra = 10 000 m*

I I
I I
I 1a=100m> §
I 1

a)206m*; 0)049cem®; 80,01 MY 1) 1,21 ra.
¥
326 HaiTL HepHMEeTD HoJIH KBAIpaTHOL (hopMI, SKI0 HOTO ILI0IA JOPIBHIOE:
a) 1 a; 0) 64 ra; B) 2500 gm®; r)1.69 M2,
&

327 @pyrroBuril can, AKHA Mae KBaaparTHy dopmMy, 3acaKeHo qepesamMi, 5 a
3aca/pzReHo 90JayHaMHe, 4 a — BHIDHAMH, 2 4 — IrpyIIaMHi, J a — cJIHBaMH
Ta 2 a4 — YepemHaMi. JHAHIITE IepAMETP CATy.

g—
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Ha mowarky poaminy MH poanobBiiajd, o B MaTe-
MATHIIl € TAK]l YHCTIa, AK1 BAXKO BHKOPHCTOBYBATH
B pealibHOMY #HTTI, OCKIJIBKH KlIJIBKICTE 1X wudp mic-
N8 KOMM Hikosan He zariHgyerses. o & ue 3a uncena?
lle ippauionansui anena.

IIpuknann rakux Yuces: V2, 1, e.

3riiHo 3 poapaxyHKOM HA KAJLEYJASPOpl MaeMmo
J2 = 0.414213562373... Ia uncom 7 («ri») Bir Bike apa- | 100 o0umenITH anadens
lfloMHJIHCHL paHille, e YHCHA0, [0 € BUIHOIIeHHAM | ”‘E TG
JNOBKHHH KoJ1a 10 Horo mamerpa. 1ncio e (ven), abo aneno g e . el "'r
Eitnepa, BHROPHCTOBYEThLCH [/ 00YHC/IEHE ¥ MaTeMa- FEOpiE: MM}
THIG cTapmol mxosH. ObYne/ IMBINN 3HAYEHHA 1UIX Y1ICe, Horiu Ieepy 2 3 Ton
OTPHMAEMO HeCKIHYeHH] Henepioduuri decamroai
dpobiu:
J2 =1,4142135... n=3,1415926... e=2,7182818...

VixuboMy HecaTHOBOMY 34MHC] He ICHYe nepiojay.
3a norpefH IX BUKOPHCTOBYIOTE, OKPYIVIHBUIN 10 [1€B-
Horo poapany. Hanpuwnan, uyneno o gajluacrime okpy-
IJII0KTE /10 COTHX 1 M1 ¥ac o049HCIeHE BHKOPHCTOBYIOTE

AHAYeHHA 3,14, :{-'_-:'_P
Iprxnamamu 1ppaloHANEHAX MHCE) TAKOMK € YHCIIA:
-JE: = 2.2360679... +15=3.,872983... Tepmin «ippaijosansme
1
\/29 = 5,385164... /101 = 10,04987... T
3 TAKMMH YHCIAME MH 03HAITOMHMOCH TIJ] YAC BHB- ratio — poaym

YeHHs HacTynHux Tem, Bupasn, mo MieTaTs aMiHHY (GyrBannamil nepersTa
i BHAKOM KOPEHS, HASHBAKTLCH IppaioRanbHuMmy ~— “PPAIIOHATLEE THEI0 —
supaazamu. MEHOEKIHY IppalloHAIEHAX BHPA3IB 0O3HA- HEPOIYMHE MHCION),
9A0TE mTepomn I.

Ippq:ﬁonnmﬂﬂm—mm.gﬁﬁem
mw_ydmpuimqaﬁﬂum.n:puﬁyi,mﬂibez
i1b#0.

Muomuna, o of'egHye BCl HAABHI YHCAA — panioHALHI
TA 1PPANIOHANEH], HA3HBACTECH MHOKHHOIO JIHCHHX YHCeL.
bynan-axe 9Hcenao e pamoHAIEHEM ado
ippamoransany. Muaosuay gificHux
YHcen noaHavanTs mtepow R, Baae-
MO3E A30K MI¥ HATYPAIEHUMHE, 1IL1H-
MH, PALlIOHANEHHMH, 1pPAIIOHAE-
HHEMH Ta MICHAMH 9HCJIAMHA MOMHA

300pa3ddTH 3a JIONOMOTOK Jlarpam
Benna.

C Vector, Maths&Science ma © Bioassirmeo aflinrscts, Yol opass wximeni. Ko yacrims el myGnikannd ue Momke Gy
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Hpuknan

Brnanadre, Ake 3 YAceN 1ppallloHANEHE, a4 IKe — PAIllOHAJTBHE.

1

a) 3,1415 6) e 8) 0 r) V7

Poap’'aazanna
_ 314156 .

a) 3,1415 = 10000 MoskHa aanucaTH y BHTJAM 3BHYaliHoro apoly,
TOMY 1@ PAlIOHAJILHE YHC0,

6) e = 2,7182818... — He MOMNHBO JANHCATH Y BHIrIa]l 3guyaiigoro
npoly, ToMmy 1ie ippaliioHaIbHe YHCIO0.

0 :

B) 0= F i MOMHA 340MeaTi ¥ BHIVIAAL asHyaiiHoro apoly, oMy e pa-
MIOHAJBHE YHCI0.

r) CxkoprcraeMoca KaJILKYJIATOPOM, oD 3HAHTH 3HAYEeHHA -J".*_' . Maemo
\E = 2,645751311... lle 9ncao He MORJIHNBO IATMHCATH ¥ BHTJAM
IBHYAITHOTO Jpoly, 0THe 11e 1ppalloHaJIhHe YHCI0.

Hpurknan - - - - -
9 Hano: | — muomuna ippanioHaneHux yucen, § — MHOBHUHA pauio-

HaNLHEX uynces, K — mpoxuaa gificHuax yaces. 300pasiTh BLIHOMEHHSA
MUK MHORKHHAMH 3a Jonomorown marpama Bemna., YUn npaspnnanii

danmnc f € R? AprymenTyiiTe CBOK JIVMKY.
Poar’'szanus

OcRINBEH KOXKeH eleMeHT MHoEHHHR [ rakom
e eleMeHTOM MHO¥HHH R, To sanue [ ¢ R —

328 DBuOepits nHmIe 1ppallloHANBHI YHCJIA.

a) 1,789 6) 5.555... B) T r)v2 10,12 e)+/25

329 DBuanawre, AKi 13 3aMUCIB IPABHIEHI,
A)B6ER ©6)56eN B -4542eR 1-187e@Q m+5€eZ

e}l;-ew 4T EQ m-12€Z E]E%ER N)8¢Q

330 HRopuceTyoMHCE KANMBKYJIATOPOM, 3HAIUITE 3HAYeHHA BHpa3iB. PeavaeTar
OKPYTITE 70 COTHX.

a) /2 6) V3 8) N7 012 n) /99

F
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331

IppauioHarbHa iHmyimubHa BrneBHeHicimb

Ob'eHaiiTecs B MAPH Ta 0OIORBOPITH, 0 03HAYAIOTH 1 CAOBOCIIOIYYEHHA.
3a noTpedH cKOpHCTAITECE IHTEPHET-IHePeTaMH.

HepayjoHarbHe piuieHHs IppayiorarbHui cBim

lppauioHareHa Bipa

PauioHaAbHE MUCAEHHS PaujoHaabHe BukopucmanHs

332 Cepen uncen —81: 5: —91,4: 9,(9): - 24.5: J/11; 564: —1— o 13 -J36

0DepITE:

a) HATYpaJbHI, ©O) 1ol B) pauioHANBHI, T)ippatjoHanLHI; 1) JicHl.
333 Kopucerywunes cumposamu € aéo €, sanoexiTs nponyers. [osenirs ceow

AVMEY.

a) —1 N 6) 0,3 ) B)-349 Z r) 8,9(1) ¢

0V3[ IR o2 [ I x) =R w) -1
334 Poas'mxiTh pIBHAHESA 1 BRAYKITE YOI MHOMHHH, [0 AKHX HAJIEKATE 1X KOpPeHL.

ﬂ}x—ﬂ_ﬂ.‘_=5 E)EI_I- 2-x_dx+2 o X =1_2x-4

3 2 5 4 2 2 8
x—1 &k 1 ] 2x+ 1 X
. e +

s i N -1 bl el a=a -
335 Kopueryiounch RaTeKYIATOPOM, IOpIBHATITE:

a}ﬁmﬂ: 5}'-.}51"&-]: 8) V43 Ta 7,1; [‘]"JﬁTEI. 4,
336 ObGepiTs cepel NOJAHNX YHCEs 1PPALLIOHANIBH] TA PO3TALIYVIITE IX B [0-

PHAKY 3pocTaHHs, mod mararTiesd, B sRoMY vEpaiHesromy miceti loswnisya

aaMoBsige crnerederT 108 ceoix QinbMIB, 30KpeMa I8 TAKHX CTPIYOK,

sk «appi Horreps, «Xamee, «/lioguaa-nasyis Tomio.

7 [ ™
0 (V17|11 | = | -3 | 9 |V25[ 15 [+2 | -8 |-18 |11 14
krﬂh B | K B | 0 E [1 | P b J1 K | b &
337 IlobyayiiTe KoopIHHATHHII NPOMIHE TA MO3HAYMTE HA HEOMY TAK] YHCJIA:

a)—2:  6)0; B) —4; r) 2,5; N6 e)A1;
) —dd; 1) —2; K) 1.5; m1; M) JE; H) JE_E-

w
338 Jlopenits, mo uncno /7 e ippalioHa ILHIM,
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Pispsnma, mo
MICTHATE AMIHHY 1111
AHAKOM KOPEHH,

HAIHUBAKTECH

IPPaioHATLHITMVM,

I —

Apndmerasin
KOPIHL
KBAOpaTHI —
LI HEeRLT eMHe SHET0,
KEBAOPAT SKOID
IOpPL1EHKE O,

Ippaipomain
PLEHAHIHA MAKTE
AMICT, STKLILO
maKropeHeniil BHPa3

SHAYEHE,

-

ON3: x>0

[Momipryiire!
Hu npasinsio,
1110 PIBHAHIH
J; + 3 =0 ne mae
ropeme? Yomy?

L |

Habyeae HeRl | eMHIX

¥ mit rem1 MH o3HalloMAMOCH 3 PIBHAHHAMH, 110 MI-
CTHTE KBajApaTHl Kopedl, Hajinpocrimi ippanionansai
PIBHAHHA MAKTL BHIJIS A/ X = @, jJe a — Jiesdike YHCI0,
[HINHME cTOBAMH, HEBLIOMA 3MIHHA MICTHTLCS 11171 3HA-
KOM KBaJpaTtHoro kopensa. Hanpurmam:

Jx=5,y+3=12,+2x-3=18,

lllob poar szaTn Takl pIBHAHHA, NOTPIOHO NPHTAJATH
oaHadenHs apndMerndHoro KpaapatHoro ropeas. Bia-
[IOB1JIHO, PO3B A30K PIBHAHHSA +/X = (I 3BOJIHTHCA JI0 P1B-
Hoerl x = a”. llpn nroMy HasBHICTE KOPEHIB 3AJIEHHTE
Bl TOTr0, IKHM € 4HCen0 ¢. PIBHAHHA He Mae KOpeHIR,
roau a < 0, ajpke 38 03HAYEHHAM 1@ YHCN0 Mae OyTi He-
BLT ¢ MHHM.

Pispanas Buy ur; =a,
Jde a— Ned ke 4Heio

E—

. e —

Mae poar’'aakn He mae poar'siakin
HAxmo a =0, o x = @ Armo a < 0.
+ b
J; =3 -\,f‘; =-d
x=5 Pipusnna He mae
x=2b KOpeHIB
Hpuxaan

Poasp'ssgirs pisasuaHa. Beasaiire, mo nijikopesesi sy-
pPa3H HEeB1 eMHI.

ﬂ]ﬂ.f‘;:ﬂ ﬁ}s."_=—7 B}-\ﬁ4+51=5 r}-J-J;I+12 =4

Poar'saannsa

a) -\-G:- =9, x=9,x=81 0) PiBaanaa He Mae KOpeHI1B.

g) 14 +5¢ = 8 £) yw +12 =4
14 + 5x = 8¢ Jiw +12 =42
14 + 5x =64 Jiw +12=16
5x =50 Juw=16-12
x=10 w =4

w=4*
w=16

T © Bigsssnarreo oShireicte, Yo iipaka saxiemen). Koash yacTions et inviunsacnd we soske Sy pummsope,
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3 pIBHAHHAMH TAKOINO BHIY BH BiKe Manu cupasy B 7 knaci. Hanpuknas:
=9, x¥* =64, x¥* = 100. KinbKkicTs TA HAABHICTE KOPEHIB TAKHX PIBHAHL 34-
JIeKHATH B TOT0, AKHM € YHC0 (.

Pipaanaa snay x° = a,
ne a — Jeske 9Heio

Mae nBa poas’g3kn Mae ofHH poar A30K He mae poas'askis
Axmo ? 0. Axnmioe a = 0. Armo a < 0,
X =va xr=10 TED

x=—a

\

=16 . r¥=-16
=0
I1=~f1—'ﬁ=4 I:lﬂ =0 Pisusnaa He mae
Xs=— 16 =-4 | I-mpEI-l'j_H
Ipurknan - - - - - - =
Poar’ amiTe piBHAHHA.
2 a)x=9 6) ! = —9 ) x?=11 r) (x + 2)2 = 4
. Poars'azanan
: a) II=J§= 3,.‘|:3=—~.E=-3 0) PiHaHHA He Mae KOpeHIB.
: B}I.ZE 1‘}I+2:ﬁ abo I+E:—-JI
x, =—y11 y+2=92 x+2=-2
I:zﬂ Ig=_"-i

<@ . Mompaxrcyiirec

2
339 Poap'amiTs piBHAHHA,

3 OveE, 11D NO3HAYAKTE JIHIIE TI PIBHAHHA, K1 He MAOTE KOPEHIB, CRIANITE
HAJIBY HAHCKIAHINIOND HAPOIHOrO TAHILO Y CBITI.

B Jr=2 0 Jx=-2 A Jr+3=2 B 3-Jx=0

J x*=49 K x*=-49 b £=17 I x=-0,04
P20 @ e-ds0 CT T 1T 1T A8
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341

342

343

345

346

347

—
11"1 Vector.

Z'-::F-'I
Posp'ssxite pisEsiHEA. Toal BeTaBTe OTPHMAH] Pe3yIbLTATH 0 HOPAIAKY

Poas'ssxiTe pisaanas. Beamxaiire, mo makopeHeBi BHpa3n HEB1J eMHI.

a) Jx =3 6) vx =0 B) Vx =-7 r)5-+x =0

NV6x+2=5 e)V3x+5=2 ®)V2x —4=10 u)y2x-6=2
JIHAIHIITE KOpeH] PIBHAHHA.

a) ¥ =81 6) x: = —81 m) 1t =37 r) ¢ =121
mx—-—7=0 e)x*+13=0 ®)—xt=2=0 HxX+3=17

Poap'axiTe pieEaaHA. BramaiiTe, mo makopeHeBl BHPA3H HEBL €MHI.

a) 3+/x =30 ﬁ]l-i-J_=3 B)Jx+4=5 r)y3x-5=4

36 24

= — = =14 =
00,34 +x=-2 e)Jox+T %) —= 12° n) 7= 4
JHAIMITE KOpeH]l pIBHAHHA,
, 4 . 9 2
a]r=25 E]r="ﬁ B}ET*:E P}Ef="lﬂ
NDix-12=4 e(2x-1P=16 x(02-x=-7T7 B)(0,3—-12=1.69

Poar'sexire pieasHHEA,. Bramaiire, mio nijjgkopeHes BHPa3H HEBL eMHI,

H}JE_E-I—I-__I'=T ﬁ]J-J;+H =4 E}iqull,r+ﬁ=ﬁi
r}-\fl9+\f~.f1—--2 =9 ,J:[}I'u'{2+-\.|"3+:-:=E e}JS+J’i’—«J’—:3
Poas saiTe piBHAHHSA, g RS \

x,x=0

I
a) JJ9x+1]=19 ) 2x-7=8 ®) f3x-1]=8 I:I::-x.x{ﬂ. :

s

— e — o —

B TEKCT HIGEYe, Iod MI3HATHCA IIKABR] BIIOMOCT1 IIPO CMITTS.

ﬂr}‘\‘{;:"ﬂr‘ﬁ E}EJ;—Eﬁ:ﬂ E}‘JEI—SE =9
r) A7 —2x = 5 N 13+Jx+5 =4 e) \2x -36 =0

RosHEY cekyHIY B CBIT]1 3 ABASAeThCH 3,8 KI' «eK0JIOTYMHO HEMKLLTHBOTO
CMITTHP, HENOLIKH, AeYHA IIKapJayHa, MKIpKa BIJ Kapronnl ta iHme,

Bono cranosuTs | 9% | Bl cepeHBOCTATHCTHYHOTO CMITTEBOID KOIMHEKA

cyaacHol oarHaH. o #& crocyerhesa 1HIIUX CRIANOBHX, TO % | — me
KAPTOH i mamip, | % |—cCkKao,| 9% | — WMACTHE, | 9% | — Meran i
0% 'j — 1HIIIl MAaTep1aJIH.

Poar'smiTe piBHAHA,

a) 3(xt—4) + 232+ 1) =T1
B) (3x+2)3x—2)=5

6) (x — B)* + (x + 5)* = 58
r) (Tx+ 1) - 2 = 14x
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Poarnsaremo BaacTHBOCTI, AK] IPYHTYIOTHLCA HA BH3HAYEHH]
ApHhMETHYHOIO KBAJIPATHOND KOPEHS.

g N Keanparunil xopins Mmae
{Jﬁ] =3 cpoe Heodiigiine cpaTo —

F |
{»Jr;}* =a, axmo a =0

AeHbL KBAJPATHOID KOPeHs.
\/ﬂ_3= ||, ARID a — J(-2)° = |-2|=2 Bono sinanagaernen
Dyab-AKe MicHe YHCII0 | ACBHATH PAJIE HA CTOMTTHA
. ¥ O0HE, KOJIH 1 9HETO0, 1
Ja™ = la*|, sk a — .J'}_’ ='|8%| = : HOPSIAKOBIL HOMED
’ = |1=9

MICHLS ¢ KBAJIPATHIMI
. KOPEHAMH 3 JIBOX OCTAHHIX

.;-'ﬂ._b:.:f;_:-, .;E ARINO J4-18 =+J1 - 118 = - undp poky (nanpuknan,

Oyab-ake milicae ypeno

a>0.b=0 =9.4=R 05.05.2025).
ﬂzﬁ*wﬂznﬁbzﬂ _E.'.,=£_i3,
b b 25 J25 6
Hopenenus

'J{;EEL AR a = () «,{Ezﬂ BIIACTHROCTEN
.J'— J_ et apundmMeTHIHOro

g = h'f AR a > 0, EEAIPATHONO KOPeHA

\ b=0,a>b J7>5 y m

N— I:IE
| Toroxmocri (Ya)'= a, Ya*=|a| %L

1. JIns 6yas-saxoro @ = 0 npaswisHo, o (Ya)*=a.

(]2

2, Jlas Gy/ib-axoro AieHOro @, NpaBuiILHO, o Ya* =| a|.

¥ yomy nonarae BUIMIHHICTE MI3K TOTORHOCTAMH?

1. 3naiimeMo 3HAYEHHA BHPa3y (Jl_ﬂ}“. Armo cnowaTky goby-
TH KOpPIHE 13 9xcaa 16, Toml mygHecTH Horo 10 KBAJApPATAa, MaeMo
{Jﬁ}" = 4" =16. 3uadeHHs NIAKOPEHEBOr0 BHPA3Y HE 3MIHHIIOCH,
AJ16 118 TOTORHICTE [IPALoe JIHINe 118 HeBl eMHHX yHces. A, Ha-
NpHKENAN, BHpaa (1/-16)° He Mae 3aMICTY, TOMY III0 HEMOMEIHBO
J00OVTH KOPIHE 3 BUI €eMHOIO YHCJIA.

2. V¥ apyriit ToToRHOCT] 3MIHHA @ Mo®e HAOYBATH OV/Ih- AKHX
3JHAYEeHL 1, HANPHUKIAJ, BHPA3 J{—lﬁf Mae amicr. Ase YHCI0
B KBAJIPAT] JABH/IM _HEBUI eMHe 1, AK HACTJIOK, 3HAYeHHA Kope-
aa icave. OTxe, \,{—-IEIE = |-16| =16. 3navyenusa apudMeTHIHOTO
KBAJIPATHOrO KOpeHA Mae HAOVBATH JIHIIEe HeBL eMHHX 3HAYEHE,

TOMY BHEOPHCTAHHA MOJY.JIA Jae SMOTY OTPHMATH TaRKe JHaYeHHH.
C Vector. Maths&Science 1a © Hicusssirmeo wlinrmcrs, Yo opasa snxumen. Koaea qactins i mvlnikaind we Moske Gy
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1

ﬂ
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HNpurnan

3HANNITE aHAYeHHA BHPA3IB.

a) (V1) 6) (—/7)* (3.4)°
r) \/(-8,3)° D12 -V12 e) ,fz—- J;
Poar'azannsa

AWIP=4 6)7P=7 BE.9 =]34|=34 D+/(-8,3)° =|-83|=83
12 -1z = (12)2=12 E]E - J‘%= («,Ff-)? -3%

ib i3 cTenenn, fOBYTKY Ta YacTKN

o6 mobyri KoOpiHb 13 cTeneHs, NOTPIDHO OCHOBY 3ANMUIHTH TY caMy,

4 NOKA3ZHUE cTenedd nomauT ga 2.

Teopema npo Kopiub i3 crenens. [Lia Oyae-axoro miiicHorO O,

HATYPAJLHOTO I NPABHALHO, 1110 Ja* = la™|.

llpuxnan " -
3HAIIITE 3HAYEHHA BHEpasy: a)413"; 6) JJ(-2)".
Poag’aaanns
a) /13" =]13%|=169 0) (-2)° =|-2*|=|-8|=8
Mpuxknan -

3HANTITE 3HAYeHHA BHPA3yY:
a)va®: 6 Ve B V16a’. axkmoa<0: 1) Vr'y, axmox<0,y=0.

Poar’aaanna
a’, armo a > 0;

a}m=lu9t={ ‘g o QJF:lﬁl,ﬁEﬂ‘—'\f'ﬂ"_“:Ii‘”l:

—a”, grmo a < 0

B) y16a" =4 ‘| a*|=—4a’

)’y =lx|- 19, x<0—=|x|==xy20—|¥I=51x|- | ¥ |=-

ODCTIMEE FISKA SOCTINE DhOTD MATESPIATY He smke DY TH ckormilossia e Nepetpoiaxy sho 108 oD NHEOPICTasH



o6 nobyTH KopiHE 13 J0DYTKY, HOTPIOHO M0OVTH KOpPiHE 13 KOMHONO 3 MHO-
RHHKIB, 4 pe3yJIbTATH NepeMHOKATH. BiacTHBICTE cCIpaBIYeTRCA JI8 JIBOX
1 OLIBIIEe MHOMHHKIB,

Teopema npo Kopiss i3 nodyrry. g Oyvas-axuxa=0,b=>0

NpaBHJILHO, IO JEE=\E*JE-

BaacrusieTs npainoe B obox HanpaMmeax. lle oapavae, mo Maemo obepHeHe

TBEDKeHHA:
*ul'rl_l JE =+Jab.

Mpurnan

§ BuailliTs aHaYeHHA BUpaay: a) {/19-2,25; 6) V27 -\3;  8)4/360-90.

Poar'aaannn

a)\19-2,25 =419 -2.25=7-1,5=105 627 -V3=4/27.3=81=9

B) V36090 = /36-10-9-10 = /36 - /9 - 410° =6- 3 10 =180

[Ilob mobyTir rKopias 13 4acTkH (abo apoby), noTpibHO 40Dy TH KOPIHE 13 JAUTe-
HOT'O 1 JILTBHHKA, a4 Pe3yIbTaTH HOIL/IHTH.

Teopema npo xkopias i3 vacrru., ug Oyas-axkux a >0, 0> 0

| a +a
NPABHIILHO, 110 Vb = E

Baaernsicrs npainoe B obox Hanpamiax. lle oapakgae, mo maemo obepHeHe
TREPIFHEHHA:

va _ [a
b’
Hpuknan
,25 Jo
5 3HalgiTh 3HAYEHHH BHpPAay: a) E; 0) \!ra ; B) 4450 : «.E ;

3

Poar'azanna

25 /25 5 Ja 9 3
o O g 6 = o= V150 : 2 =150 2 =
ﬂ]‘JEﬁ J36 6 }JET ! Pt H}= ,—22;:154

e
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S

06 nopiEHIOBATH BApA3H 3 KOPEHAMH, BHKOPHCTOBYIOTE TAK] BJIACTHBOCTI:
Ja 2 0, agumo a 2 0;
J;}JE, akmp a > 0. 620, a>b.

s
g Tlopimusiire uncxa: a) JiZies e 16i2.
Poar’'saannsa
a) 4=+v4% =416, 12 < 16,12 < f16, V12 <4
6) 1,6 = [1,6° =/2,56, 2,56 > 2, /2,56 > /2, 1,6 > 2
Mpmeaa -- -
, Suaiitite anauenns gupaay: a) y20° —16°; 6) 4/3.363.
| Poar’'saanun

a) V20° —16° = \[(20-16)(20+16) = v/1-36 = /1 - /36 =2 6=12
6) \3-363 = \3-3-121 = v/3° 121 =+/3° - 121 =3 - 11 =33

®"="WWW Cos QO®

348 Poarnsasre sanmucH. Akl 3 HAX npasuieHil, a Akl — HI? [loacHiTe cBOWD

JAYMEY.
a) (v10)=10 0) [q"—lﬂ}i— BHpA3 He Mae aMICTY
8) V3° =13]=23 0 J(=3)* =1-3]=3

EJJEIE:(@Z% e) ¥-13 - J-13 = (V-13)'=-13

349 DBanosrits Tabmnpo, 3HANAITE 3HAYEHHSA BHPA3IR.

(Bupas | a=1 | a=5 | a=7 | a=9 |a=20|a=06|a=075a=038

| (ay | |
(Coa) J

”
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350 BanosHiTe Tabmmipo, 3HaiTe 3HaYennd supasis. Hlo sn nomiTian?

(Bupas |'a=1 la=-1|a=3 |a=-3la=40|a=-40]|a=068|a=-08"

Ja*

=

351 3anosHiTe Tadnmumpw. 3HANMITE aHavenna sapaais. o sp nomiTim?

r'FB.'.=.||:.|-£:3 ‘a.:l,ﬂ=4 g=-l.n=4|a=2,n=6 |a=-2,n=6|a=3,n=8 ﬂ=-3,n=§"'

Va* |
(Va" 1 _ .. g

3562 ObuncmT.

2) &' 5)\(-8)° 8 (-B) &) A/0° DN
) 40,20  m)Va® DA-)° W03 (3

¥
353 uaiiniTh apadYeHHs BHPA3IB TA poaramyiiTe peayiaLTATH B HOpPAARY

JPOCTAHHH.

3 Gyke, 1110 NOZHAYAITE PE3VIILTATH BUPASIE, VIOPSIKOBAHHX 34 3POCTAHHAM,
BH JiaHaerecH, AKX nraxie qwbue Pene [lerapt, dpannyankuil dinocod,
MaremMaTuy i suenuii. Moro CIIOCTepeskeHHA 34 HHMH CTAJI0 JAMXepesioM
HATXHeHHA A1 Horo glaocodeskax poaavMib. ['onopHe npasmio v dinocodil
Jlekapra — «cymuiBaiica v scromy», ¥ XVII cr. BBiB Tepmin «iificH] 9Hcan,
HI0 BEJIKYAE PAILIOHAJBH] TA IPPAIIOHAJIEH] YHCAA.

1 \ -
P -0, U 0.5./(-10)

- 2 -
b - (_E) J ( (E) .]2_1..
8 25 ] 1

384 3HaliniTL aHAYeHHA BHPA3IB.

a) \9.49 6) v36-100 B) 4/225-1,21 r) 4/0,81-196
n) /640,09 e) 4/361-0,04 #) 4/1,69-2,56  n)+/0,01-4-16

K) J4.84:0,01 1) 4f0.16-5,.29  m)+/7.84-0.49 1) f8.41.0,25

e
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355 maiunTe 3HAYEHHA BHPAJIE.
ST
49 25 0,09 676
a),|[— 0) . [— B) [— r) J—
V64 81 0.16 1
49 6,25 3,24 0,01
0 B ey €) = N e o I oy
V529 0,25 0,64 100
3566 O0unciaiTs 3HAYEHHSA BHPA3iB.
a) y/16- 40 6) J1,69-0.36  8)40,01-2,25-2500 r)+/8"-3°
64 1 104 196529
A -1‘— e) 1‘;'-']—' }J4— 1— u) J 96-6
484 a6 2b 121 T84-2116
357 3mnaliniTh 3HaYeHHN BHPAIE.
a) V18 -2 6 /8450 )yJ0,016 - v1000 M) V2 -14 -4/28
1 5 4 T 1 1 3
J:I;]J:- o e) . J— . J— 83— " 3—-@'2,?- -
12 ‘J- HIE % 49 U 22 d 7 ) 3 25
) V4 -5 -+4-5° K)v2'.3.4/2-3" 1) NT2 5475
3568 DuaiyniTs aHaveHHs apudMeTHYHONO KBAIPATHOND KopeHs 3 yuena 168 100,
semo 412 = 1681,
359 Pozrnamrts wncao 10 404 Ha MHORHPIKHE Tak, mob MomxHA OVII0 3HAHTH
3HAYeHHs KopeHA, A Toml agaimiTs v10404,
360 Binomo, mo 1296 = 36. SuaitmiTs V5184,
361 [llopisaaiite uncia.
a) 017 6) 6iv28  m)-11i-121 ) V1113
1) —13 E}EII %) 6135 m) —33 i -6
362 VeraHoBITH BIMNOBLTHICTE MK ToukaM A, B, C, D, F Ta 1x KoopITHHATAMH.
D C A B F
4 o — | il | S
] : |
-4 -] () 1 2 x
1)A 2) B ncC 4) D 5) F
—
29 3 b J
a) [— -2 B) = r) —J: 1) ([~
V4 6 2

3HaimTe 3HadenHa supasie. Tom nobyayiiTe ROOPAHHATHHH IPOMIHE
TA NOIHAYTE HA HhOMY BCl YHCJIA-PE3VILTATH.
1

a3 -3k V9 0-y100.0,09 3 e) —5=V3"

”
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364 O0umnchaiTe.

a) /08 - /8 6)J14,.4-25  8)4/33 - /132 r) V98 - /128
W32 424 -3 &) 14 -6 - V21 ) V14 - V18 - B8 m)+/200-1250

365 OmaiynTh JeRLIBKA ILITHX 9HCes, ARl 3a/0BOILHAKTE HEPIRHICTS!

a) Jx > 5; 6) Jx < 3: 8) \Jx > 1.

366 Cunpocrite BHpas:

ﬂ}\{cF: E}\’Fiﬂﬂﬂlﬂﬁ}ﬂi

B) Ve : r) Jﬂ,ﬂﬁﬂm., armo a < ()
1) 2B : e) V49b" | sixumo b = 0;

) —'E],Hﬁ : H) Y81c™ , axmpo ¢ < 0.

367 Hxmpoe a < 0, un npaBHIBHO, 11O;
a) Va* =|a*|=-a® 6) V250" =5 +1a*|=-5a"
B) V64a™b* =8 -|a*|-| b1| = -8al*h";
r) Va''bie =la’|1b°] et = a'b%c?

368 CopocriTh BHpaa:

a) JD, EEm!-. s m > 0; b) 2= - Enﬂ , AR n < 0:

— 1
B) JIE].:‘_}r’ , AKmo x < 0, y > 0; r) Eﬂmﬂ-\‘fﬂimﬁuﬂ , sxno m > 0;

3 Gb a® pmfﬂmm
- . axmo b < 0 e — grmo c>0, m<0;
o a' J144b“ }‘J pem’
#) af(a—b) , axwp a > b; u) yJx* —14x + 49, sxmo x < T:
K) {ﬂ-b}\’ - s - axmo a<b; n) {Eﬂ—b}J L - S a > b,
a” —2ab+b° 1a* -dab+b*

369 uaiimiTs aHAYEHHSA BHpa3iB,

— 139° —86° 2(98.5° —97.5%)
a) V52" — 48’ 29 20 J g J
) 6) o L

D VWZ-1 + (W2 +3) o) BTy + A1)
) \"{‘E ;ﬁ}ﬁ E 'J(\.E+ 9}3' i) J{E—vﬁ}ﬂ +-J{~Jﬁ.. 3)°

F—
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Ippanionansui BHpA3H MOMKHA J0MABATH, BiIHIMATH, MHO-
#HTH, [MIHOCHTH J0 cTeleHda 1 JUTHTH. AJle ¢ NepeTBopeHHs],
10 BJACTHE] JIHINE 1ppallloHAJBEHHM BHpA3aAM: BHHECeHHSA
MHOMKHHAKA 3-1J 3HAKA KOpPEeHA, BHECEHHA MHOXXHHEA NI 3HAK
KOpPeHHA TA 3BLIEHEHHH Bl IPPALIOHAJILHOCT] B 3HAMEHHHEKY
npoby (iaHaerecs B HACTYIIHII TeMi).

A MHOXHWKA 3-NiJ] 3HaKa KOpeHA

na 6yge-axnx a > 0, [Mlo6 BaKoOHYBaTH pi3Hl il 3 IPPAIOHAJIBHHMHA BH-

b > 0 npaBHALHO, MO pazaMm, 1X cJIUI MOJIATH B Haldnpocerimii dopmi, Tobro

Ju—ﬁ . J; _ ,’E YHCII0 1] JHAKOM KOpeHA Mae DyTH HAHMEeHITHM 3 MO -
= musux. o6 ve apobury, noTpibHO BHHECTH MHOMHHE
el 3-11J1 3HAKA KOPeHH.

J32 =16-2 =

Kpok 1. Poaknanemo makopeneBmii

—— BHpAa3 HA TAK1 MHOKHHKH,
s Gyas-arcoro micHoro 2 oo xo4a 6 3 0aHOTO J00YTH
(1, HATYPATEHOD 1 H.up'i_H'_h_

Kpoxk 2. Jlobynemo kopias i3 16, 3a-
NHTeM0 MHOXKHHE 4 nepen
3HAKOM KOpEHH.

NPARHTEHO, ) =JE_J;E:4JE

¥

M s

Npuknan
BaueciTe MHOMHHEK 3-1117] 3HAKA KOPEHM.,

Y a)afasa® 6) Vx= B) V2"

| Poar’'azaunsn
a) V48a® =+/16-3-a" = da'V3.
6) 3a ymosow x > 0, oTike MaeMo: yx— =+4x x = .
B) 3a yMoRow ¥ < 0, 0TRe MaeMQ: w.‘—.}'m = ‘JJ'M (=y) =

= |y |N-y = -»"V-.

iz asak Kopens  BHeCeHHA MHOXHWKa NijJ 3HaK KOpeHs
| MOMHA BHOCHTH TiIBKH
| MOMATHHIT MHOBHIE, Poarnanemo HnorepeaHe NepeTBOpeHH A Y JBOPOTHOMY
re— HOPSAJIKY 1| BHECEMO MHOMKHHUE 4 1if aHAK KOPeHsL.
6' 2 =416 - +/2 = | Kpox 1. Ilinsecemo MuomKHNK 4 10 KBA-
| LJ V2 | Kp

. Jpara.

_— = ﬁﬁﬁ-ﬂ = JEE ' Kpox 2. Bammuemo 16 mij 3Hak KopeHs.

"..13217M': i Soence 1a © Hicwsirmeo oSliurects, Yo opaka axuimeni. Bogeg sacrins el malnisaind ne sose SyTi nUmsope,
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Mpurnag
BreciTs MHOMKHHE I 3HAK KOpeHs: a) —E«JE; ) E'JE; B) pN P .

Poar'asaanua , »
Huino Muomnug nepes

|
a) =35 = /9 - f5 = —/15. - wopenes piesmil, To |
0 cv3 =V B =V3c" aaymomm, moc>0; | wopenew. |

EJE = "-Jc_: : -JE= *"-v":}? 3a YMOBH, 1110 t*E{L.‘ P ——
B) 3a ymosow p > 0, m&ua&mn:p@: J;st?:-\[;ﬁ

m»m i BigHimaHHA ippauioHanbHux Bupasie

Moskna qoqasaTe 1 BIMHIMATH JIHIIE TAK] 1ppalioHANLH] BHpA3H, SIECT M-
CTATEL OJHe if Te caMe 9HCJI0 I KopeHeM, — moaioHl pammeatd. Ix nonante
TA BUTHIMAKTE 328 THMH CaMHMH NpaBHJIAMH, 110 H moM0H1 NoXaHKH.

3‘\5 . BT, Exﬁ ; Hﬂﬁ — noJi0HI paauKan.
Eﬁ . EJE . 4«,@ . 41@ — HenmoaioHl panuKasim.

Hpuknan

BurkonaiiTe nogaBaHHA TA BITHIMAHHA.

a) 24/3 + 83 6) 145 — 65 B) V48 + 75 — 27

i Poas'aaannsa

a) 243 + 83 = 1043 6) 1445 — 65 =85
B) V48 + V75 — 27 =16-3 + 25-3 - 9.3 = (16 - +/3) + (V25 - V/3) +
+(v9 - V3) =43 +5/3 - 3V3 =63

'H@u inlnuﬁnn ippauioHanbHUX BUpasiB

Muo:EETH Ta JUIHTH MOKHA AK II0T10H]L paJIHKANH, TAK 1 HelnoMi06H1, 3acTo-
COBYIOYMH BJIACTHBOCTI ApHPMEeTHYHOI0 KBAJIPATHOrO KOpeH.

Ipuknan

BurxoraiiTe MHOMKEeHHSA 1 JIlIeHHS.

Y a2E-ae 6) V6(v2 +/8) B) (5+3v2 )(7-+2)

2 32 2/3
) (57 + 34/2) m) (V3 +6)(v/3 - V6) E}F %) b
© Vector, Matha&Science ma © Bigsssinarso oSlirescts, Yo iipasa saxiomeni. Ko yacTions gici :}-ﬁnintui Me Moske TyTH luﬂinprlm..‘sa =5
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Poar'saaunsn

a)2V3 - 3v2=2-3-3-V2=6-J6=6/6

6) VB(V2 +/8) = (V6 - v/2) + (VB - VB) =12 + Va8 = (V1 - VB) +
+(Va-V1-3)=23+4V3=63

8) (5+ 32 )(7-v2) =5(7-V2) + 32(7-v2) =5 - 7T-5J/2 + 212 -3 - 2=
=35 - 52 + 212 - 6=29 + 162

r) (547 + 3v2) = (57)" + 2(5v7)(3v2) + (3v2) = 175 + 3014 + 18 =
=193 + 30414

0 (V3 +J6)(V3 - J6) = (/3) - (Vo) =3 - 6 = -3

G232 gah 22 e )
442 4 E‘J_ E\E"Jﬁ 52 *_,__LL‘-.-:T;-'::"}'

Jlna Gyms-axoro a > 0 F:
NPARKLIO, 110 'L:

el i e e

Hpuxnan
PoarnamTs Ha MHOKHHKH BHpaa: a) a“—3; 0) \E —iar “m) JE + 15.

ERSaaanumm el 00 W R e a——-

a}u2—3=u’—{@==(u-u@-}{u+@ a* —b*=(a — b)(a + b)
g (a+ b)*=a*+2ab + b
Bl5 =635 5 B~

ax + ab =alx + b)

E} JE + 15 = -JE + 3 (\F'E;li:' -JE{] — .E-JET} Rl i o

@ Monpakrukyiirecs |

370 BureciTsh MHOBHHE 3-M1J] 3HAKA KOPeH#,

a) V8 6) V48 B) V27 r) V44 m 32
e) V24 %) /50 u) 125 k) V20 1) o8

371 Busecith MHOMHHE 3-1111 3HaKka kopeHsa. OTpuMaH] peayisTaTH poaTalyime
B NOPAARY CHAILAHHS.

a) V112 6) 28 B) 343 r) 63 n) V175

:13‘1 Vector, Maths&Science 1a © Bagwsssinurmes oSlinrmcre. Yo npass saximeni. Kopen yacrina gich mydnisaid ue some Gy juImsopei.
shepemenn B nourykopil cucTes abo nepeaans B -2l sienfl gopa Gy ak-gxusn coocofmmn Gen IIChEMORTO SOIN0TY Rianus. Ja &oiHins
ODCTIMEE FISKA SOCTINE DhOTD MATESPIATY He smke DY TH ckormilossia e Nepetpoiaxy sho 108 oD NHEOPICTasH

5
1

- G
e s e o o




$

372 Bunecite MHOKHHE 3-111J] 3HAKA KOpeHH.

YeraHoiTs BIANOBIAHICTE Mi% BHpa3oM Ta iloro yuciaoeusM sHavesdsssM. Togl
JAN0BHITE TADIHINO JITepaMH, AK] I0IHAYAITE AHAYEHHA BUPAJIL, Y BRAIAHOMY
DOPAIKY 1 JlaHAlTecd HA3BY VHIKAIBHOTO POMEBOr0 odepa HA XepCoHIIHHI.
OauA mTp BOAH IIEOTO 03€pa MICTHTE Ha 50 r DLakme cos, HI% JOTP BOIH
MepTteoro mops. Posxesnit kosip o3epy HanawTs sogopocti JlyHamensm cono-
HOBO/IHOL, €JIHH] 3HE] OPTaHI3MH B LILOMY 03epl.

a) 412 6) V45 B) V275 r) /300 m 147
&) —v4317T  m) 3 -5 H}%JE K) —0,9y1000a  m) 0.8+1250

M 511 € 33 K 202 P 73
h -9fioa T 243 1 -417
B 455 ¥ 1043 E 35

(6 |» [0 |[m [|o [=x

373 BreciTh MHOMHHEK 1]] 3HAK KOPEeHH.

a) 7Tv/3 6) —5/6 ) EJE ) —0,810a

J
1(111\/%7& E};—Jﬁa m}-% T2kx H}% %
374 Buxonaiime nosaBaHHA Ta BIMHIMAHHA 3a Tabauiamn.
(i | ) (- [ o | o)
27T 5v3 |
97 J & J

375 Buronaiire nojapadns T4 BIMHIMAHHS,

a) J20 + 5 6) 943 — 43 B) V28 — /24 + 175
r) J75 + 27 — /108 010 +4/5 e) \/32b — /500 ++/162b

376 CunpoctiTe BHpasm,

a) (1 ++/2) +(3 - 2v2) 6) 44T + 642 — 1147 + 92
8) 2(v/5 - 3/3) + 3(2v5 - /3) r) V18 + /72 - /98
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377 CunpocriTs BHpasn.

a) 5+/a — 2va 6) Vx — 3vx + Tx

8) V16m +25m - \/36m ) 843 + 442 - 53 + 642
1) V50a —EJ'" e) 379x — 4/16x + 0,8+/100x
) —~.,,’ﬂ 16n — 0.34/121n + — %H H) 2.4+4/700 — /112 —+/847

378 Buronaiite MHOMOHHA 1 JUTEHHA 34 TADJIHILAMHA,

(- | s |wm) (: |e [ 46
V5 V2

_ | __

2 1 J 8 T - .

379 Buronairre MHOMeHHSA 1 TIJICHHA,

a) V8 - /5 6) V21 - /6 82418 -3J20 1056 343

512 J28 J5 47
)y ——— e) 3 H) ——
156 8v14 375 6v/8
380 CopocriTe BHpa3n.
a) 33 +27) 6) 24 — 600116
8) 2232 — VB ++/08) 1) (35 — 220 + VB0
%) (843 — 75 + 2443 H}ﬁﬁﬂi—£-£
381 CopocTiTe BHpaamn.
a) (1++/2)3 = v2) 6) W2 +24/3)(5v/2 — \/3)
B) (W7 +/2)7 = 2) r) Wb —Velb +e)
0 (7= +10)7 +10) e) W13 + V5)v13 - \/5)
%) (3 +N2)(7 —/2) u) (6 — 1)1 +/6)
382 CunpoeriTs BHpasH, BHROPHCTOBYIOYH (DOPMYIIH CKOPOYEHOTD MHOMKEHHS.
a) 3 -+/2) 6) (6 — 3/3) B) (W2 +411)- 13
r) W3 + T -2421 0 (WT = BT +3)- 2+ 5)
e) (1245 + 94/3) #) (243 — 4) = 52412 + 5/27)
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385

386

387

389

390

491
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CnpocriTe BHpasmn.

a) (V3 +1)-(2v3 +1)(2y3 - 1) + (VB -1)
6) 21(v15 - 344/12) + 24(18V15 + 10/42)
B) V20 + 150 — /294 - 180

BuHeciTh MHOMRHHEE 3-111]| 3HARA KOpeHs:

H}JEF.MGE:EH; ﬁ}JEF;
g) Vda", axmo a < 0: r) V25a’ .

BreciTs MHOGKHHE 1] 3HAK KOPEH#:

ﬂ]fﬁ; 6) a4 . axmo a >0;
E}{I'JEF: r) :Exw.!'{_i. Armo x < 0.
PoagknamTs Ha MHOKHHKEH BHDPaJH.
a) b*=5 0) 9a* = T B) m— 16 r) 25x — 36y
0 6-6 e) 311 - 11 %) /24 — 8 u) 5+ 250 + n
CroporiTe ApobH.
W= ct—11 .
ﬂ}ﬂ T ﬁ}b+«.f_:1 B) P]_b'!'\r:ﬁ
a-+7 3—b* e-11 21 — b?
Bigomo, ﬂtﬂﬂ=ﬂ+2~¢"§i h=3—2ﬁ+ AHATITE AHAYeHHA:
a) A =ab; 6)B=a —2ab+ V.
B

Karern npamorgyrHoro rpuryrHuka ABC signorigHo
NOPIBHIOWTE (6 — -.-E Jem il (6 + -\E ) cM. 3HANITE ILJTO-
my npaMokyTHoro TpukytEnga ABC. Ilnoma npamo-
KYTHOIO TPHEVTHHEA [JOPIBHIOE B J00YTKY HOro Ka-

_ 1
W.S—Emh. A o

[110ma npaMOKYTHOrO TPHEYTHHEA HopieHe (2 + 4f12) em?. 3raiimiTe
HEBLIOMHII KATeT NPAMOKYTHOTDO TPHKEYVTHHEA, AKILD BIIOMHH KATET

nopiesoe (1 + \E] eM. 3a norpebn sBukopueraiite chopmysy s obume-
JIGHHA IO IPAMOKYTHOTO TPHKYTHHEA 3 NOTePEIHLOTO 3aBIaHHA

(OcHoBH Tpanelil BIIHoBLTHO NOPIBHIOIOTE {IEJ:E + fl-JE )1 {B—JE-' - E-JE}I CM.

Bucora cranoeuts (EO-JE = E\E} eM, 3HailiiTe NI0ULY TpaleLl, H.Euma
a+
- h.

TpANelnl JOPIBHIOE B CYMI1 OCHORB, TIOMHOMKEHHX HA BHCOTY S =

1375

repemenn B nourykopil cucTes abo nepeaans B -2 sienfl opa Gy ak-gxusn coocofmmn Gen IIChMOROTO JOIN0TY Ri1anus. Ja soiHins

ODCTIMEE FISKA SOCTINE DhOTD MATESPIATY He smke DY TH ckormilossia e Nepetpoiaxy sho 108 oD NHEOPICTasH



3BIMEHUTHCH BT IPPALIOHANEHOCT]I B 3HAMEHHHEKY
Ipody o3Hadae nepersopuTH Apid Tak, moebd lioro aua-
MEHHHEK He¢ MICTHE KBAJAPATHONO KOPEeH4.

[Hlo6 apiIsHATHCA Bl 1ppaAlllOHAJLHOCT] B 3HAMEH-
HHKY ,IIPDEI}?., KOJIH B 3HAMEeHHHKY OJITHOYJIEH, nm'plﬁﬂu
YHCEeNNEHHK 1 3HAMEHHHK ITOMHOMHTH HA LeH 1ppaunio-
HAJMLHUI BHPA3,

5 _5 N2 _5J2 52

Halt=ants Bl W 2

purknan <A .
JBUIEHITECA BIJ 1PPAIIOHAJIBHOCTI B 3HAMEH-
L anxy npoby.
' a3l o T2 P —
: V2 V2 3T 5v3
Hesmae cency cropodypatTi Poas szamus

OAMAKOR] MHOMHHKN

B YHCOALHHEY TA
AHAMEHHHEKY, TOMY 10 |
B PE3VIALTAT] OTPHMAEMO
nOYATRORMI 1pid.

3 3

2 2
3 3 ;E il : o] 5
E £k 5 B O

fue]
S
¥,
(=)

)
e sls
&
<

m ‘

Il

% (&

it Si%

3 15 5

5
2o

o6 spinEHATHEA B 1PPAINOHAIBHOCT] B 3HAMEH-

HHUKY Apody, KOJMH B 3HAMEHHHUKY JBOWwIeH, moTpibHo
I T YHCEIBHHE | 3HAMEHHHE ITOMHOGHWTH HA BHp&aJ3, ClIpH-
_ . AMEHHH 10 1ppalloHANBHOMO BHPA3Y B 3HAMEHHHRY.
Dopamya pianmi CopamxeHum HAZHBAETLCA BHPA3, AKHI M1 9ac MHO-

(a + -!'?E = b-_.tn;z - bt JHeHHA HA MOJaHHH Jae t]]DpMjF.TIJ" ]Ji:llil]]]]i RB:EI;E[FET‘]_E.

o (8 +fINE ==Y = P -3

CHPHAEH] BHPAIN

RESceRoe 12 © Buasssinrmeo «Jhikrscte. Yo ipass aaxmiteni Ko Yactivha wiei ryQikaii e soske Sy TH mUImsopeli.
gl cocres abo nepeaans b Ty-meif i gopsa Syk-gxnsm coocofasm (e NICRMORTo JOasoTy Ritlanus. Ja soiHi
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4 4 V24T 42-N7) _a(2-47) _
T 2+ BT - 27

_4(2-47) _ a(2-7)
-9 D

HMpurnan

3BUIBHITECH BIJ IPPALIIOHAIEHOCT] B 3HAMEHHHKY Jpoby.

1 J2 62
V3l Ve Y-

Poap’sazanun
LS 3++/5 3+'\JF 3+~,E
335 38 3B i
' V2 J_ _a—ﬂ_ﬁ{ﬁ—&}_wﬁ-z_,z{aﬁ—1]_wﬁ—1
O Bz 62 @62 .3 @ - 1

62 62 4V2+3VT  62(4V2+347)  62(442+347 n.
VN3 W2-3V7T WZ+3T (2) -(3Vi)  32-63
R ke N AN RN RN B

Hpurnan

. -.,1'[1_.+-J_ m-E mn +n

C ' 10: ;
3 CroporiTk Apid: a) A0 0) TodT

m-=n

Poar'aaanusn it A )
[las srraiire: mob

| |
ot =92 Lp—@[c + -J_ 2) J_ 5 croporHTi apb, norpibuo E
—= — = g4 POAKITACTH YHCETLHIK

€= "*F -9"'""'7? : 1 AHAMEHHHK HA ‘
J-—‘ = ~J,_ \!,— = «.!’_ 5 | MHOMHIKH, i

T+J_ VieE=D 7

&) m=-2~.1'mu+ﬂ_ . {Jn_ruﬂ.;;f B JE*J;
m-n_ Gwedayam +m  Jmidn

mm—
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@"mmm1

392 3BLILHITHCA BLY IppallioHAJIBHOCT] B 3HAMEHHHKY J1pody.

3 1+4/2 1 1-+/8 14+4/2 JE+J_
ﬂ}ﬁ 0) 5 lﬂm r}m E'!“— ‘J_ "y

4

393 3BLIBEHITECA BUI IPPALIOHANTBHOCT] B 3HAMEHHHRY Jpoby.

JlonoeHITE pIBHOCT] YHCIOBHMH BHPAZAMHE, HOJAHHME HI#EYe, 3all0BHHBINN
rabuigo JiTepaMi, SKl HO3HAYAKTE YHCE, Y BRAZAHOMY HOPAIKY, JlaHaeTecH
HA3BY ICTOPHKO-KYJILTYPHOIO 3anoBiHuka YepHirisuay,

gL 10
= 0)

@ |6 [ |6 [p)

394 lloabdyaeTeca 1ppalllOHANIEHOCTI B AHAMEHHHKY Jpody.

" 8+4/3 > J5 PO
2-+3 J5+6 W2 27
1 13 +20+/6 J8 =50 +/72
N e " 13-2076 ¥ 6v12

395 CunpoecTiTe BHpaan,

o Gm-9 m-8 16 " Ja b
Jn-3 Jm+3 JE 1 J_ Ja-b Jab-a

V62 6+42 J—dﬂ—lﬁ
r}(J4J'J4+f) R}IJ—J—J— Tﬁu

396 Ocuopa TPHKYTHHKA NOPIBHIOE % €M, A BUCOTA, IpoBeaeHa 1o 1iel

1
OCHOBH, — i cM. JHAHOITE IUTOMY TPHEYTHHEA, AKIO S = Pl b.
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397 CunpocriTs BHpasn.

“’(ﬁ}f II..F) % ﬁ’(iﬁﬁ j:i) f;&

398 llonaiire npib ;,i 2 y chopmi p + gV2 . ne p i ¢ — wini unena,

%
399 BaronaiiTe JAaHIOMKOK 004HCIEHE,
V peayawrar Bi gizHaerecs riubHHY CTAH-
il MmeTpo «ApceHansHa» B Kuegl, mo Bea-
RAeTheA HAHTIHOmOoK v cBiTl. HacTinskn
riuO0ORY CTAHILID JOBENOCH 30VIAVBATH 4e-

pea crmaaami peased nodmay pirasn Jlain-
po. CTaHIITHKUI KOMILIEKC € HaM #TKOK
APXITERTYPH.

) %

Na -15va 9a-30va | | 104va 530 | _,
Ja-5 a-10Ja +25 a-25 Ja-5

AV _* 7

400 eenits apobu 10 COLILHONO 3HAMEHHHEKA TA BHKOHATE il

1 1 1 1 1 1
Y —rt

o O OF% T A o v

Wy, gy 3 I)(_s)z
"R VB Bk O\ i

401 Buronaiire mi.

ﬂ}(“r J‘I)Tl oot fi" J‘IJ“)

x-10Vx +25 24x 10 1+c—5JE (2, JE)

: Y — -
3~J’x+]2 x-16 }c‘-ﬁﬂf+625 «J’E+E c—25

B)

*
402 3HalimTH CYMY.

1 1 1 1
1443 B4 BT T JaB 00
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1 ( N MHOMRHHA HATYPAJBHHX 4YHCe/ b
A MHOKHHA HLIHX YHCesT
Q MHOMHHA PAINOHAJILHIX YHCE.
I | wmowuna ippanionamsix unces
L. B MHOMKHHA JHCHUX YHce 3

a !
2 byah-ake panioHansHe 9HCI0 MOMKHA 3AMHCATH V BHTJISATI praeal heZz
ib 0. Ippanionansie 9NcaI0 — 1@ YHCII0, AKE HE MOKHA 3AMHCATH

3 . e 2 .
y thopmi 3BHHAITHOTO Jpoby BrAeal beZib# 0. Maoknna, mo ob'ennye
BCl HASIBHI YHCIA — PAIIOHAJILH] TA IpPALIOHAIEH], HASHBACTHCH MHOMH-
HOW MIHCHNYX 9HCeT.

3 ApndmernuHnil KBaapaTHHIl KopiHb 13 uMcaa @ — 1e HeBLI eMHe
qmes0, KBajgpar skoro gopissioe a. Moanauaors « .

4 BnhacrusocTi apHMeTHYHOr0 KBAIPATHONO KOPeHA:

If Bhaacrusocti 1 [Tpuxnan X
, v S 1
(Va)*=a, axmo a >0 (v/3)°=3
'J:F= lal, axkmo a — (-2 = |-2|=2
OVIL-fKe MificHe YHCII0 ..
Va** = |la*|, sxmo @ — J3' =1321=09
Oyan-AKe JificHe HACTO
| *JIH_EJ:‘\E-*JE,M{: Va:16 = /1 16 =
a=0,.b=0 =2-4=8
E:‘—J;.—,ﬂlﬂuﬂﬂznfbfﬂ E—=£=§a
b b | V25 (25 5
«."E}‘:D,ﬂmmm?:ﬂ J’EED
ﬁb@,ﬂﬂnnﬂ}ﬂ,
R b=>0,a=b "ﬁ:* 8 J

5 Toromul neperpopeHHA, AK1 BJACTHE] JIHIIE 1PpPallloHATEHAM BHpa3aM:
* BHHeCeHHS MHOMHMKA 3-111J1 3HARKA KOPEHH;
* BHECEHHH MHOMKHHKA 11171 3HAK KOPEeHH,
* 3BLILHEHHS B 1ppalfioHATEHOCT] B 3HAMEHHHKY .
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1 Hxe 3 yncen ippamionaasHe?

o)== 6) V3 8) 3.14 r) 3.142

2  SBuaimTes apudMerHYHHN KBAAPATHHI KOPIHE 13 ynena 1296,
a) 13 0) 26 B) 36 r) 46

3 Ofepirs MHOMKHHY, B HELl YOI YHCIa PALIOHAILHI,

a) ﬁ:ﬂ,ﬁd;l‘.ﬂ ) 3; ELEI:&H:% E}—:: NiEE 2:34:0 Ox0,34; 91

4 ObupecmTh: : ‘E% .

a) 2% 0) 2% B) 1% r) 2

5 DuaiiniTs kopeni piBHsHHg x° = 13,
ajx= -«.ﬁ_g b)x, = -..r'il_::'l: Xy = -Jﬁ B) 169 r) KOpeHIB HEMAEe

6 ObepiThH IpaBAILHAR 3aNHC.

a)11V3 <122 43 <35 m 12d7>913 r) 913 > 6

'{}4
7 Ouaiygrs 3HAYEHHA BHpasy oF + \E; :

a) 26,6 D) 27,56 B) 626,6 r) 627,56

8 ﬂﬁqnmin:(\fﬁ+\l"g:'(wﬁ+1’1_ﬁ}.
a)5y3 + 2410 6) T3 +4410 B 543 + 7410 r) 643 + 543

9 JraimiTh 3HAYEHHSA BHpAa3y -.J'EEE + 4175 - Jﬁ + 'Jﬁ

a) 5 — BT 6) 75 — 5 B) VB + 547 r) 75 + 7

1+4/8
10 3eiakHITLHCH BLI IPPALIOHANLHOCT] B AHAMEHHHUKY J1poby 3 g ;
a) 1++/2 6)1—+/2 B) 2+4/3 r) 5+ 2
11 3naiiniTh 3HAYEHHA BHPA3y (JT -J13 )- + -J {Jl_ﬂ -7)".
a) 0 6) 14 - 2413 B) — 14 + 2413 r) —2813

F—
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Kpoxk (1) O6eanaiireca y 45 rpyn. Poanoainits o6os’aaxu. Iligroryitre
HeoOxiaul Matepiany (apgyi nanepy Ad, osiBels, ARy, KocuHels abo
TPAHCIOPTHP, KOJLOPOB] 0JBIN abo dapbn).

Kpox @ Koseniit rpyin HeoOXi1HO CTEOPHTH CHIPATEL KBAIPATHHY KOope-
HiB. A To/1 nodaHTa3yYBATH TA JOMAMTIOBATH CIIPAiL TAK, Hod coipasis crana
ocHOBOK MamoHka. Hanpuknasa, cnipans Mome CTATH DAHIHPOM paBJIHKA,
XBOCTOM [IABHYA, KpaboM, JpaKoHOM, XBOCTOM (hJIAMIHTO, ILTATTAM JIBYHHKH,
1HTHIIEM, KPHJIOM METeJIHKA TOIILO,

Cmpans KBapaTHHX KOPeHIB me HasnesawTs cmpanmo [lidaropa, cm-
panno Deogopa. BoHa cknajaerses 3 NPAMORYTHHX TPHREYTHHEIBR, 1100Y-
NOBAHHX [MOCILIOBHO OJIHH 38 OTHHM, — — -—
Y KOEHOMY TPDHKYTHHKY OHH 13 Ka- |
TeTik Mae TorxuAy 1 em. ['morenyvau
TPHKYVTHHKIR € KOPEHAMH KBAJIPAT-
HHAMH 3 MOCJIIOBHHX HATYPAJTBHHX

HHCe 1. ’JI ‘-JE 'ﬁ"q "JE-. \E W'IE ﬁ, ‘Jg'
V9, 10, V11, V12, 413, 14, V15,

Jﬁi «.-"ﬁ Cripaib poanoYHHAETECH
3 piBHOOEIPEHON0 HPAMOKYTHOMO TP -
KVTHHEA 31 cTopoHol 1 oM. Romen
HACTYIHHIT TPHEYTHHE OVIVEThCHA
HA rIIOTEHY3] NONEePeIHBOID, BIINO- |
BUIHO MIOTEHY34 NONEPeIHEOID € Ka- -
TeTOM HAcTynHoro TpukyTHuKA. [loriM npouec nopropoersca 3HOBY 1 3HOBY,
Tar cnipans MO:KHA DPOAOBRYBATH 0 HeCKIHY€HHO] KUTEKOCT] TPHKYTHH-
K1B, MH 7K OPOIIOHYEMO MOOYVIVEATH CH1pab, AKA MICTHTHMe 16 TPHEYTHH-

kiB. BinnmoeinHo rinoreHyaa ocTAHHLONO TPHKYTHHEA MATHME JOBEKHHY Jf_ﬁ :
PoanowniTe nodviaoBy Ha cepenHHl apkyvma. CmodyaTKy 3a JoIOMOT0K
KOCHHILA NoOYAVHTE KATeTH NPAMOKYTHONO TPHKYTHHEA JOBKHHOK 1 oM.
Tom cnonay4iTs KATETH, VTEOPHBIIH MIIOTEHY3Y {\E CM).
HaseneH! Hk4Ye MAJMIOHKHA BHKOHAHO CXEMATHYHO.

®

1 em

1 cM

g
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s rnoTenyaa e KAaTETOM HACTVIIHOIND TDHEVTHHEKA. 3a JOIOMONo KOCHHILIA
BpETAmTE ByT 90°. Tom BiaxraamTe HA NepneHIHEYIAP] BIIPI30K JOBKHHOK
1 er. CroJTy4iTE CTOPOHH, YTROPHBIIH HACTYIHY MOOTEHY3Y JOBKHHO -.E CM.

[loBropiTs NoNepe HI KPOKH, OVAVIOUH HACTVIIHI TPHKYTHHKH. Y CHOT0 Mae
BHITH 16 NpaMOKYVTHHX TPHKVTHHKIB. 3BepHITE VBAT'Y HA Te, IO BCl KATETH
31 cTOPOHOK 1 M po3MINIeH] 30BHI CIIIpaJsIl.

A Tenep yABITE cebe XyI0RHHKAMHE TA XVIOKHHIIAMH, nohaHTasyiTe
TA CTBOPITE MAJIHOHOK 31 CH1IPAJIJIH.

Kpoxr @ [Ipogemorerpyitre Bami MaoHER Bebomy Kaacy, [ommrees
cBOIMH crpobamu i noMuakamu y npoieci nobynosu coipani. Hogymaiire,
K1 3AKOHOMIPHOCT1 BH NOMITHIIH, OVAYIOYH OPAMOKYTHI TPHKYTHHEH, 00r0-
BOPITE 1X.

Kpox (1) O6rosopirts mijcyMKH IPOEKTY 3 YCIM KJIACOM.

Ilo wikasoro giaHaHCcH PO KBALPATHI KopeHi?

JHaveHHA AKHX KBAJPATHHX KOPeHIB, BHKOPHCTAHHX Y Ipolieci modymao-
BH, € HATYPAJIEHHEMH YHCJIAMH, 4 AKHX — 1ppamoHaATEHIMHA?

Yuit mamoror cniogobasea Haibuteme? o saibumme spazmno? o Gyao
crnaaanM? Hamn sis me rpeba nonpawweatn?

e —
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i!]'. _i. 3

Qi

403 [Ilpounrairre rexcr-aaranky. [lomymaiire, npo o fine mosa. CrIamiTE CBIH
OPHITHAJLHHH TEKCT-3araJKy Mpo apupMeTHYyHHH KBaJApaTHHI KOPIHb.
A maw nyse enury popuny. RosHa civ's B Moiil pojiHHI Mae CBOI HA3BY
1 HaBITE cuMBoJL. Haekoso Moro HailbLIsmioro ciMeiiHoro Boranma ob'e/-
HYIOTECA BCl ciM1 pazoM. Takomw TYpOOTIHBOK A CTAJIA 3ABIAKH CBOEMY
0aTBKOBL. XTO A Taga?

404 SirpaiiTe v rpy pasoM 13 HalapHAKOM 9H HATIAPHHIIEH.
ObepiTh 01HE YHCIO 13 3ANPONOHOBAHIX, 1011 M0 Yepal KPYTITE CIIHED
1| BHROHYITTE i1 3 9ncaoM gdanmoskikoM, [lepma mia 3 subpannm sucsomM,
HACTYIIHA — 3 Pe3y/IbTATOM BHKOHAHHSA nepmoi aii 1 rak gam, s xos-
Horo BHOpaHoro Yuciaa BukoHaiire 6 muil.

RBa/IpPpaTda

[lommama onata

HEJE 2

405 DBuzsadgre, ui e 9Hc/10 paLioHATLHEM;

V6 ++/5
- 2+30:
.a} T—\”‘ - V30
.-
406 Complete the table.

¢ Wl | N
25 square root of twenty-five

J19
V169

625

2J§+ﬁ
o el

\10000

-

-“I .
407 Solve the problem.
Given that 56° = 3136, find the square root of 0,003136.
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KsappatHi piBHAHHA

KeajparHi plBHAHHS 3yCTpI4aeMo
JNOCHTE YACTO B MOBCAKTEHHOMY HHTTI,
X049a MH 1HO/1 [ILOT0 He VCBLIOMTIOE-
vmo, Hanpurnan, mod aHaiiTa miaonmy
NOBEPXHI, VEJAJIEHO! ILTHTKOI, ¥V KIM-
HATI NPAMOKYTHOL (POpMH, JOBXKHHA
AKO01 BTpH4Yl Dlabia 3a 1l WHPHHY.
Binomo, nio saxopucrany 100 mmrok
poamipom 0.4 m X 0,4 M. Heobxin-
HO PO3B f3aATH KBAJIpaTHEe PIBHAHHSA
3x*— 100- (0,4)".

[lle ogpHuM npHEIAA0M € 3HAX0/T-
WEeHHSA IUBHIIKOCT, 3 AK0K Non01anu
5 km 3a 2 ron. Binomo, mo octanH1 4 M
MBHAKICTE 30UIBINHAIHE HA 3 EM/TOI. |
,[Lﬂﬂ IBOTO CJI11 PO3B A3aTH PIBHAHHA

4
2= [ T+ 3P AKe ABOIHTHCH [10 KBa-

npatHoro 2x* +x—3=0.

Knwuoegi cnoea

* NI3HAEMOCH NP0 BHTH KBANPATHHX
PIBHAHE:

* NOBIJIAEMOCH, AK BHAHAYATH
KL1BKICTE KOPEHIB KBAJPATHOTO
PIBEHAHHA,

* HABYHMOCH PO3B H3YVBATH KBAJPATHI
pPIBHAHHA 34 1000OMOrow dopmyIH
NHCKpHMIHAHTA, Teopemu Biera;

* OVIeMO POSRJIAJIATH KBAJpPATHHI
TPHYJIEH HA JITHIHHI MHOKHHKH;

* M3HAEMOCH [P0 PIBHAHHA,

[0 3BOAHTECH [0 KBAJIPATHHX;

* Dy1eMo pO3B S3VBATH 341441

Jd4 JOINOMOIMOKD KBAIPpaTHHX plﬂﬂﬂﬂ_'h

C Vet

L Ao acTiiE el ivimeaied we
ﬁmﬂ::m l-lll.ﬂ.ll_'rmmii:m:mlﬁ:r pepedana b -2 T popasl Dyak-axmsin coocoGami Hed NIsCRMORITH [0

COCTIE HINKR S0CTIEE LROTO MATSpIEUTY e Moke SyTH ceoniflosia a8 nepeipoiaxy abo 118 GHN0Te 8

 KpanpaTHe plBHAHHA
(quadratic equation)

* QopMmyna
JNHCKPHMIHAHTA
(quadratic formula)

* Teopema Biera
(Vieta's theorem)

* Kpagparani
TpHYNeH (quadratic
trinomaial)

* Poar'gaayearTn 3anaqi
(to solve problems)

e

N

-/

BYVTH NLITWOpETin,
RidiapiiE. o &0 gHi
W THEEHA

147



Y
Bu pice Bmiere poss’sayBaTh JHIfHI PiBHAHHA,
ax = b — zaraneami y AKAX HEBIOMA 3MIHHA MTHECeHA 10 MePIIoro cTeneHs
BMIJIAN SHITHORD (x'=x).x+9=4,56x=10,4x+9=13, vy +5=8y— 12—
PIBHAHNA 3 OJIHIE NIHINHI pIBHAHHA,
aminnow, ge a ib — A B UbOMY PO3MLITL BH O3HATOMUTECH 3 KBAJPATHH-
' ' MH pIBHAHHAMHE, Y AKHX HEB1OMA 3MiHHA [ij1HeceHa
= mo apyroro creness (32). ¥+ 4x+5=0, 12x* - 4 = 0,
x*—2x=8-3x - 5x* — kBagpaTH]l pIBHAHHA.

/

Mam natHHchLEL JiTepn
(a2, b, ) Ana noanavenna
KOCIIIEHTI KBAIPATHONO

PIRHAHHA BIOEpIIE - - -
paxopuctas Pene Jlexapr.

T e w11 e )

JApYyTrui Hnet]:umﬂfrr BLJTLHHH 4J1eH

~ Hanpuwrnaxn, keagparse pigaasas 3x° + 5x— 4 =0
Heasenene ksanparse Mae Takrl KﬂEﬂJi—uiEﬂTﬂ: a=3,b=5 ¢c=—4, HEH.EI.PETHE

PIBHANNE MOMHA PIBHAHHA, V AKOMY IIepIIHH KoedlIieHT JopieHIoEe 1,
HEPeTROPHTH ¥ ABeAeHe, | HAIABAKTLH 36€0€H ILM.
PIBHOCILILHE noAanoMy,  y* — 2y + 5= — 3penene kpanpartHe pigHaHAA (0= 1).
poaniTist 0iinl 3x - 2x + 5= 0 — me e 3egennm (a = 3).
HACTHIHM DIBHSHEA | gpg y gpagpaTHOMY piBHaHHI ax® + bx + ¢ = 0
a2 ato b = 0, abo ¢ = 0, To MaeM0 HenoaHe KeadpamHe

£ + L] =0 pienanua. PoarngaaemMo Bel BHIIAAKH HENOBHHX KBall-
o i . & P
¢ PATHUX PIBHAHB Ta 1X KOpPeHI.

5 =t
-'-l
ﬁ; ‘l _|I—-—---|l.|- — :.... lf-ll.rl-_nnhll jrrl I ! I

4*-8=0 ,, & +8=0 5% + 3x = 0
Te=011 4g2-g 1x*=-8 x(Bx+3) =0
Cx'=0 »=2 =-2 x,=0abobx+3=0
' x=0 " B Pisnanma ne mae 3

| Il,ﬂ_i"E KOpeHin o SRR

e S T © Bsssinarreo oShirmicts, Yo iipaka saxienl. Koaen wacTons et myiunsaind we sooke SyTH RUITsope,
AR LOREYRORIN « s Tos alo pepeiana b Oytieakel sl popsa Syae-seis coocofasy Ger IR WOROT G KoLy Riakis. T soaH e
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Mpuknan

1 CrnamTh KBagpaTHe PIBHAHHA 3a Horo KoedimeHTaMH.
a)a=3,b=5,¢c=8 Ba=206=0,c=—T7 Ra=-6,b=4,¢=0 |
| Poap’saanua
a)3x*+b6x+8=0 0)2x-7T=0 B) —6x° + 4x=0
Mpmenax
9 BHaiITE KOpeH] PIBRHAHHS,
a)2x* =0 0) dr+15=0 B) 9 — 16 =0 r) By —Tx=0
Poar’'aaannsa
a) 2x* =10 B4+ 15=0 B)9-16=0 ry8x*—Tx=0
x=1{ 4 =-15 Ox* = 16 x(B8x—T)=0
. Bimuosiae. 0. x*=--> =2 x=0ab08x—T7=0
: Bianosigs. B 16_ 1 1
Kopeniz B4y “a X=g
HeMae Vs, E-_ll N | U,T
X, = 2. A o, 0; 2.

. . 1 1
\ Binmosiae. 1*5'_ _I'f?,'-

408 Hxi 3 HaBeneHUX piBHAHE e KBaapaTHUMH? HaariTh HENOBHI PIBHAHHS,

axr—4x+2=0 06x+1=0 B)2x+7T=4x—-8 nx=0
ne=x+9=0 e)T+x¥2-3x=0 m1-52=0 nx+1=0

409 BanummTe KoedillleHTH KBAJIPATHOTO PIBHAHHA.

CI:J_.:.]:J,.g:[]) C O9x*+4=10 ) (EI'*'IE‘_:[:H)
| . . N . g :

{5 ) i

@y iv} (e {eila){n) {e)ing {a)
C 0.6x*=0 ) ( 2—-x"=0 ) (—ﬁxﬂ+1’x={})
) Tuh c r: b n b a e
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410 Bubepits 1ume 3BeleH] KBA/IPpaATHI PIBHAHHSL.

3 Oyke, 110 NO3HAYAKTE JIHIIE 3Be/IeH] KBAJPATHI PIBHAHHS, CKJIATITE HA3RY
MIZHAPOHO1 npr&umﬂuu o HEPEJU.H‘_F CBITOBOI CHOAMNIHHNA AK0l VBIHIIOR
LIEIJ-H].BE]JI-.].{HI! HAINOHATLHHI YVHIBEPCHTET

imeH1 [0p1a Qensrormaa. e enpami s Yepa-
1H1 3aKJI47] BHINOI OCBITH, AKHI CTAB [TAM AT-
KOI0 BCECBITHROT cnauman, Bin seamaerses
OHHM 12 HalleTaplux Ta HAllKpacH Bl
He sume B Yepaiui, a it y €epomni.

- - - - -

B 2-3z:+7=0 I8 f—%x+%=ﬂ B 2xi+ Tx—4=0
I 52=0 E 2+10x+25=0 € 36-12x+x=0
K 1-6x—-x2=0 A x—2¢2=0 0O 4x-1+22=0

411 CrnanmiTs KBaIpaTHe PIBHAHHA 3a Horo KoedleHTAMH,

(I‘I:E,h:—l,f:ﬁ)(ﬂ=*ﬂ*5.ﬁ=ﬂ.3,ﬂﬁﬂ,ﬁ)<ﬂ=—1,ﬁ:3.,f.‘=7)
(II:-i,f}:ﬂ.{.':-ﬂ)(ﬂ=—11,b=-3.{?=[} )C a=1,b=0,¢=0 )

412 Ha ypoul eBYHTeNbKA 3ANHCANA HA O KBAJIPATHE PIBHAHHA
Ax* — 9x + 4 =01 aanuTana y4HIE TA VYeHHIL, AKYV i HeDXiTHO BHRKO-
HATH. 100 e pPIBHAHHA cTajdo apegeAanM. OmBia ckasana, Mo noTploHo

obnBl YacTHHN piBHAHAA nomHoxHETH Ha 0,2, A Matsiil seakae, mp
noTpiiHo 0DHIB] YACTHHH PIBHAHHSA HOAUIHTH HA 5. XT0 Mae pauimn?

413 IleperrsopiTe NOJAHI KBAJPATH] PIBHAHHSA ¥ 3BEIEHI.

a]—%x‘f—%xﬂ:ﬂ 6) 52— 10x+5=0 B)2x*—x—-3=0

414 Poas aEITE pPIBHAHHA.
a) 3xt=0 E]df—lﬁ_ﬂ B) Tx*+ 21x=0 r]“-—xﬂ 0

m) 0,02x*=8=0 E}—f-IEI 0 #)13x+26=0 u)-5x-80=0

415 Poas'ss#iTe pIBHAHHA.

a) 4a* = 49 6) 4x = 6x* B) a(21 - 17a) =0
r) 5k(1 — 2k) =0 1) x(2x — 15) = 8x e) 16y* = 36
%) 9x* — 36x =0 W kE23-16k) =Tk &) 3x(x + 10) = 6x(4x — 9)
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416 Maremarnure noto. Poas'sigiTh pIBHAHHA, NO3HAYTE NPABHIBHI BiJl-
nosi Ha irpopomy nos, Hassirs ynena, axi sammmomcs. o wikasoro

BH HOMITH/IH cepej IIHX guces’

axX*+5x=0 0) 2 - 9x =0 B)x*—12x=10
r)3x*+5x=0 mx+3x=0 e) bx* = 3x
) 3+ x=0 m) at—3x =0 K) 322 =0
_’f Irpose none )
01a -5 0Ta 4,5 0ra 12 0r1a /3 0Tta -3
3 . 1 2
kﬂTﬂE .\&TH\E. 0 Ta 3 | 0Ta 13 | 0 J
417 3BemTh 10 BATAAAY ax® + bx + ¢ = () pIBHAHHA:
a) 2x{x + 6) — (x — 1)(4x + 3): D) 283x—-1)=(38x—-1)"—-1:
B) Ix*-3=x(x—11)+ 1; r)(dx+ 3 =(x- ")~
418 Poap'sixiTs pIBHSHHA.
a)(x—4)x+ 3)=-12 D) (Bx — 3)* = (x — 15)*
B}%I{J;*I‘E}:%HEI*I‘Q} r) (6x —5)Y2x+ 3)=-15
-~ B
0D(1-30+Tx-4)=x oy X2
-4 x=6 D
) - =7 m)a2—5|x| =0
3 2
419 SnaiiniTe KopeHl kagpaTHoro pieHaaEA (2x + 1)° = =3, [loacHiTe cBOW
JIVMEY.
420 3uaililiTh aHAYEHHS ¢ KBAAPATHOrO pisHaHHA ¥ — 10x + ¢ =0, Ao x = 5.
&

421 |llpn sxomy aHavenHl a;

a) 9HcTo0 2 e KopeHeM pisHSHHA ax® + 2x+ 7= 0;
0) uneno J € KopeHeM piBHAHHEA ax* — 1lx+ 6 =07

422 llpn aromy spadenHl b:

a) 9ucao 2 e KopeHeM pisHaAHHEA x° + bx + 10=0;
0) e 5 e KopeHeM piBHAHEA ©° + bx — 35 =07

423 DBpara Auapiit i Mapar — noroakn (piaaung y ix eiw 1 pik). 3aaiinite
iX BiK 3apaas, g A100yToK 1X poris Ha 49 Diabmmil 3a Bik MeHIIOrO
Camka.

aﬂdﬁ Jopxuua npaMOKYTHOD 3eMeIbEHOT JUIMHKHE B TPH pasd Olibiua, HiK IIH-

paHA. O04HCITE JOBEHHY T MIHPHHY TUISHKH, AKIIO 11 [LI0IA JoP1IBHIOE
1 200 m*. -
1
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Crapoganm wapom
PO3B HAVBEAMN KBAIPATHI
PIEHAHHA MeOMOTPHSHO.
[Mepumam, x10 enoBecHo
onpcas popMyIIyY KopeHin
KBAJNPATHOMN PIBHAHHA
1 BHANILIOB (JIHH KOPIHE,

OVE 1HHCHKHT
smarematis Bpaxsarvirma.
[Liamime nepenknii
smaTemarar Myxamesn

ATL- XOpeaM] poan #sayean

KRAAPATHI PIBHAHHE

Pene lexapr v cooifl g
wuleomeTpisy poarnaaan
ORpEM] BHIAAKH hopMysn
1 HAJARIH CY4ACHOD

BETILAIY.

Hixono Tapransa
(1499-1557)

Tepsu «THCKPHMIHAHTY
MOXOMHTE B TATHHCLKOTD
cnopa discriminare —

TOH, L0 BHIHAYAE,

ANreDpaTMHEME MOTOIAME.

L m‘mnm piﬂ“ﬂl‘l"ﬂ

lenyiors piadl MeTonH poO3B A93aHHSA KBAAPATHHX
piBHAHL. |HROMIH BHKOpHCTAHHA JeAKHX METOIIB € He-
nomasHEM. PopMysy KopeHIB KBAIPATHOTO PIBHAHHSA
3ACTOCOBYIOTE L/ PO3R A3aHHAA OY/Ib-AKHX KBAJPATHHX
PIBHAHB,

JamuuiemMo NOBHEe KBAJPATHE PIBHAHHA TA BUBEIE-
MO hopmysry ans obUHCIeHHS 0ro KOpeHiB MeTo10M

Hirkono Tapransi:

ax*+bx+e=0 , ' Kpor 1. lloginamo obnael 9acTHHH

epd +o= 0. PIBHAHHS Ha YHCJIO a,
a
b H[}DE 2. HEpEHEEEHﬂ BUIEHHE 41eH

__1 :
rﬂ+"ﬁ'x“ a Eyﬂpﬂﬂyqaemﬂypmmmﬂﬂ.

it

N0 000X YACTHH PIBHAHHA, N100

Kpox 3. Jlonamo [%)E

t e . B
(I+2_!L] ==t A% BH,IEiJ_mTH KBAJIPAT ABOYICHA
¥ JIIB1H 9acTHHI.
b* = dac Hpm: 4. 3acroeyemo dopmyy
("‘T * 'EE') Ao : a*+ 2ab + b2 = (a + b)?
- | y JIIBIH 4acTHHI pPIB-
+ - + b” -4ac HAHHI.
A 1a* | Kpox 5. Cupocramo npasy 4a-
\{- - CTHHY PIBHAHHA,
D b’ —4ac | Kpox 6. Jlobynemo kopins ksa-
2a 2a ' JApaTHHIT 3 000X YACTHH
PIBHAHHS,
~b++/b" —dac ~+/b* —4ac
x= abo x =
2a 2a
—b+lb -
=
2a
. —b++/b* —dac ;
Xy9= % — thopmyia KOpeHiB

KBAJIPATHOrO PiBHAHHA,

Brpaa b*— 4ac BAZHBRAOTE IHCKPHMIHAHTOM 1 IIO-
aHa4aioTs mtepono . 3radeHHA nporo BEpa3y BH3Ha-
Yae KIJIBKICTE KOPeHIBR KBAIPATHOIO PIBHAHHA.

Ar yae pinomo, nobyrn apudMernyauil KBapaT-
HHIT KOPIHE MOMKHA JIHIIE 33 YMOBH, 0 BIH HEBLT €M-
auiil. Akmo s ymMoBa He BHKOHYETLCH, TO PIBHAHHSA

- lepema i BULIEY RH excTest abo nepeaans 0 ct-me il i dops) Oy k-snsin coscofamm G NICLMOROTED Jasoay R lanus. Ja o Hns
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He Mae poaB AakiB. OTke, KBaapaTHe pIBHAHHA Mae PO3B A3KH, AKIIO THC-
kpHMIHAHT OLaemmai 3a 0 (D > 0) abo gopisaoe 0 (D = 0).

(ux‘+br+e=u,u;é'ﬂ)

(o0 ) ( p=0 ) ( p<o )

Mae nBa xopeH:. Mae onnn RPFiPﬂJ- . He mae gopenis.
(/lea ogHakori kopeHi) r

~b++/D ~b |
— Xy = — | XE
Xy @ 2{: 1.2 9 m
Hpuxran g . = & "

3a ponomMoron dopMyaIH JHCKPHMIHAHTA BHIHAYTE KiNBKICTH KOPEHIB
1 piBHSHHS, a [0TIM PO3B SHKITE 1X.
o oax*—-5x+6=0 0) dx* +28x+49=0 B x*+3x+8=0
Poap’'asannan

aAx-56x+6=0
Jlusi uporo pisasHas Maemo:a=1, b=-5i¢=6.

D=bp-4ac=(-b)y-4-1-6=25-24=1,D>0. ~ | :
Orsxe, 11e piBHAHHS MAae JIBA KOPEHI. Mu mae obunennn

'
AHAYEHHA JTHCKPHMIHAH
biVD _ —(-5)ty1 5%1 ]'

N A I -

Ta b*—4dac=1, ToMy nuige

X149 =— " THTH
90 2.1 9 .'.!.H.[:HE}I'_ eMO peay.) T i;
1 HE NOBTORIOEMO THX
X1 =3, x. =2, CAMHX PO3PAXYHKIE. JE
Bionoeins. 3: 2. v ————

D)4 +2Bx +49=0,a=4,b=281¢=49,
D=0-4ac=28"-4-4-49=T84-T784=0,D=0.

Orxe, e piBHAHHA Mae 0JIHH KOPIHE. S e A %
Hxumo pisnsana nemae
- -b:D _ 2840 _-28+0 NP (g qguasumngl)
201 2.4 8 : , HOro poss'saKie MOMKHA |
Biamosias. —3,5.  TRSSINIA SO DG, B
_ | (x€0). \
, BX+3x+8=0,a=1,b=31c=8. ~ RO .
| D=b—-4dge=3—-4-1:-8=9-32=-23. D<)

Orxe, 11e pPIBHAHHA HE MA€ KOPEHIB.
Bignosias. Kopenis nemae.
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Hopenen -~ --~~==~=====- SRy

JloB#HHAa NpAMOKVTHHEA JopisHle (x + 2) eM, a #oro mmMpHHA —
2 (2x - 5) em. BHaiiTe X, AKNO WIOMA AAHOIO YOTHPHKYTHHEA JT0P1BHIOE
e -y

od serasnsTi
KBAIPATH] PIBHANHA
1 JAerK0 aHAXOTHTH
IXHI KOPOHL, MOGCHA
BHKOPHCTOBRYBATH

Poar’azanusa

[Lnonia npaMoOKyTHHEA J0piBHIOE T0DYTRY
NoBKHAHHA Ha mEpHHy, CraanemMo plBHAHHA:
x+2={x+2)(2x - b) nanbynoey « Poar'sayeaun
x+2=2x-x-10 y Microsoft Excel.
2 —2x-12=0 "'."'HH'.'---:--EI"E._."'I-""
¥»-x—-6=0

D=0 —-4ac=(-1Y—-4-1-(-6)=1+24=25,D> 0.

OT#e, e piBHAHHSA Mae JBA KOpeHi.

b+D  (-1)+25 1+5

Xis= - - = = 1 %53 =3, %=—2,
L 2q 2.1 9 ‘ -

Ropiaes x = —2 ¢ BIAKHHYTH, a/Ke JOBKHHA TA IIHPHHA — 3aBHIH
NOIATH] 9HCIA.
Binnosias. 3.

425 3a aHAYeHHAM THCKPHMIHAHTA BHAHAYTE, CKLILKH KOPEHIB Mae KBaJIpAaT-
He PIBHAHHSA,
a)—bH 0) 121 B) —81 r) n) 6 e) 101

BN | I R ' - R - _
- e e e EE R G e e

426 SanopHiTs TabimINO.

* Pisusnns a b . C Ak
*+4x—-56=0
¥~ 4x+10=0
Jxi—-5x—-2=0

| —4x*=11x+3=0 | | )

427 Poas a®1ThH pIBHAHHA.
a)xr+4x+4=0 D)x*—-Tx+6=0 B) x*+5x+9=0
r2x¥-x+8=0 mx+2x—-156=0 e) 2x*—20x+50=0

428 PoagpmuiiTe IyH&KH TA 3HAIIITE KOPEH] PIBHAHE,
a)(3—x){(x+6)=8 0) 2x - 7}{I+4]— B) (Bx—3y+11=0

r) (x— E]{I+E}‘IE{I—E}IﬂIf“‘—{ﬁ:+15} e) (3x+2)* = (x— 8)*
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¥

429 Bubepits auine T1 PIBHAHHHA, K1 HE MAKTH KOPEHIE,

3 OyKB, 10 NO3HAYAKTE JIHINE T1 PIBHAHHSA, SK1 HE MATh KOPeHiB, CKIAIITh
Haapy cena Ha Kuipmuui, B gRoMY Hapoauiack 1 NpoBesia BCe CBOE MUTTH
TAIAHOBHTA VEpalHcEEAa XyviaoxHaANa Mapia [lppvmavenxo. ¥V cBoix kapTHHax
MHCTKHHA 300pamyBaJIa COPaBAHK VEPAIHCERY POIHHY, 11 TPATHINL TA HACTPIIL.
[i KapTiHN TPAHCTIOBAIN YKPATHCEKY KYJILTYDY: HEepeMalboBYBAJIA KBITOYKH
13 COPOYKY, BIATBOPIOBANA HiY, mo crogna B xam. (Ilpumitka: neski Oyken
MOMHA BHROPHCTOBYBATH JIBI41.)

H 4x*+18x+10=0 E 24+9%-7=0 B 3£+11x+44=0
0 72-26x+23=0 I' »®*+T7x-1=0 JI 4x*—-12x+36=0
T -32+10x—-9=0 H -2+x-5=0 . -2*~8x—-6=0

430 Poar'sixiTe piBHSHHE.

a)—-4x*+2x+20=0 0)14x=62*+8 B) 18x — 9 = 3x°
r)3x— 9% =-6 ,E[}dx2+ﬁ-§-rz—3'?% E]E.::-——l;:cul
431 Paniye koja gopisHioe (x + 4) oM. 3uafigiTes x, K0 NJI0I0A KPyra Jo-
_ 176 22
piBHIOE CM’, (Bnamaﬁm IO T = = )

432 llepumerp npaMoryTHHEA JoBRUHOK (x* + 3x + 10) cMm | mIHPHHOD
(10x + 2) cm gopieHwe 96 cm. 3ualiniTe aHaYeHHA X.

433 V marazusi npoJasH x monepis Ha cyMy (22 + 6x) rpr. CRUILKH monepie
OpoIail, aKmo maa ogaoro 160 rpa?

434 Poas'sxiThH PIBHAHHA.

a) (6x— Dx—9) =0 6) 11x(Tx + 4) = 2(Tx + 4)

B) 49 - 64b* =0 r)at+4x=Tx-1

m 2x(x + 4) = —2(x + 6) e)(2y—-1)*'-32y-1)=0

w) (3a— 2 =3a—2 mxZ-1)—x+1=0

435 Poas'smiTs pIBHAHHSL.

32 - 24 _ 6x 2% + 10%x -1 x+2

=35 -153 O g -8 B~ t—g -1
¥ 2x H+x -4 2x+3 2 +x x+3

& B e B NTg g T Mg oS
©-4 2+3__ 20 x'+2 x+2_ x—3 (-2F 4-x

K g "3 1 ®)3 2 i -3 Bg 2 6
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#
436 Posp's:xiTe piBHAHHSA Ta JiaHadTecs UIKaBl PaKTH Npo eKOJOTIYHI
npobsaemu 8 Yirpaiai. ObBupaiiTe cepes KopeHIB PIBHAHHSA J0JATHI.

3a peayasTaraMH ONHTYBAHHA, B YEpalHl cepe/] eKoJIONYHHX [Ipo0-
JeM, SKHUMH HaHDLIbIIe NepeiiManThECH MPOMAJIAHH TA 'POMAIAHKH,

BHIHAYEHO!

1) aabpyaHeHHA BOIOIM — ( oy | (x*—49x—- 102 =0): : _

2) 3pocTaHHA KIJILKOCTI MOOYTOBHX T4 MPOMHCIOBHX BUIXOMIB — | % J
(2x* — B6x = 276); |

3) aabpyauenns armocdepHoro nosiTpa — | % | (x* = 33x + 190).

- Crnanauil eraH deMe/ILHHX pecypeis YKpalHi 3yMOBJAEHHN THM, 110
. % (¥~ 69x — 142 = 0) Beworo arposianuuagTy KpalHn BHKOPHCTO-
BYETLCH I NMOCHOIAPCHEKO] SAJIBHOCTI,

Vepaina HaNe®xuTh 10 MAJOTICHCTHX KPATH — JIiC NOKPHBAE JTHINE

moery Yacruay Tepirropii. [lpore exenopr nepesnsan 3 Vepainn 8 |
(2x* + 5x — 25 = 0) pa3u nepeBHILYe IMIOPT.

Onuiew 3 HalDLILI cepHO3HHEX eKOI0MYHRX npobriem Vipainm Mom-
HA BRaskaTH npobjeMmy yTHiiaanil Ta nepepobKH piaHHX BILAXOMIB. 3a

ingopmaine Minicrepersa eKosI0ril Ta OIPHPOAHHX PECYPCLB, 3ara/IbHA
ILIONIA BCIX MOJIMOHIE 3 BUINOAMHE RBice 3aliMae 0 | (x*—8x+16=0)
ol Yepaigm.

437 Jobyrok geox unecen popigHwoe 140, Suaiiite 1l yucna, SEI0 OQHE 3 HHX
ua 13 dineme aa gpyre.

438 naaiiniTe /1BA NOC/JOBH] HATYPAJILHI 9MC/a, AKINO CYMa 1X EBAJIpaTis
JopisHIE 265,

439 C(CrnamThs pIBHAHHA, PIBHOCHILHE 10 DOAAHOO:
axr+2x+1=0; B)x*—4dx+ 10=0; B) 3x* +Tx+86=10).

440 Poap'sasxiTh piBHAHHSA.
a) 2+ x5 - 15=0 ) xt—x(v6 -1 —+6=0

441 Poae s®iTh piIBHAHAEA. Pe3ayIbTaTH 3AIHINTE 3 TOYMHICTHO JI0 COTHX.
a}ﬁf—ﬂx—ﬁzﬂ ﬁ]ﬂﬂ—dﬁxi—ﬂ:ﬂ E}Iz—-drﬁ:r—ﬁzﬂ

r)x*—Tlx|+6=0 1) xlx|-5x—6=0 e) |x*— 3x|= 6
*
442 Ilpn axomy aHaveHH] b piBHAHHA Mae JHITE 0JHH KOPIHE:
a)x*+bx+16=0; B)x*—bx+1=0?
-
443 losenmitTs, oo npH 6VIbL-AKOMY 3HAYeHH] b pIBHAHHA Mae ABa KOPEeHI:
a)bxr—-bx—-2=0: D)x*+bx—-8=0.
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Ille omEaM 13 MeTO/IIB pO3E A3VBAHHA KBAJPATHHX PiB-
HHHL e 3acrocyBatus Teopemn Biera. Poarnsinemo age-
JeHl KBajipaTHi pieHaHHA, noaadl B Tabanug. [poanasii-
3YEMO B3ACMOIB S30K M1 CYMOI0 KOPEHIB Ta JpYIruM Koe-
(PIIIEHTOM, M1 J00OVTKOM KOPEHIB 1 BLIEHHM “JICHOM.

il | yruii i
; Ropem, E}H? .Ilp_ : HGEF?“ Binssi
Pisssns v iy, |KOpeHis, KoeIIeHT, | KOpeHin, it

M U T b Xy * Xe '

*-3x+2=0| 1i2 3 -3 2 -

r+5x—14=0| -T12 -3 5 -14 -14
n{l+3.1'+ 15=0|-31-5 —8 b 15 15 _/I

Hr Bavnmo, cyMa KOpeHIB PIBHAHD JIOPIBHIOE IPYIOMY
rkoediuienTy, yasToMy 3 npoTHAEKHEM 3HAKOM. A n00y-
TOK KOpeHiB qopieHwe BLisHOMY 4ieny. Lo pnacrasicrs
BiakpHE PDpancva Bier. Ha 4eeTs gKOrO i HAZBAJH TEO-
pemy Biera.

Teopema Biera. Cyma Kopenie 3BejieHOrN
KBAJIPATHONO PiBHAHHA JOPIBHIOE JPYTIOMY
KoelIIeHTy, BAATOMY 3 NPOTILIeKHHM JHAKOM,
a 100y TOK KOPEHIB JIOPIBHIOE BIILHOMY “JIEHY.
Armo x, 1 x, — KOpeH1 3BeAeHOr0 KBAJIPATHOTO
pisHAHHEA X* + bx + ¢ =0, TO
x+x,=-b, x'x=c.

Teopemy Biera rakos Mo3KHA 3ACTOCYBATH JI0 HE3Bee-
HOIo KBAApaTHOro pisHsaHHAA: ax” + by + ¢ = 0. [lna usoro
HOALTHMO 00181 YacTHHH piBHAHHA HA a (a # 0). Maemo:

RO B - : ,
x*+ -+ = 0—asenene kpanparHe pisHAHHA. Tom
b c
I1+I-,;=_E1.I| 'Iir='&'+
r F ™
Teopema Biera
Jia asenenoro Jlna veanenenoro
EBAJIPATHON PIBHARHA KBAJIPATHOTO PIBHAHHA
e e KBAIPATHOIO PIRHAHHE
PIREAHS ax*+bx+e=0, 10
+bx+e=0,T0 b c |
'\_ Yvw+xs==b xxs=¢e rl"’“l'_t:_'ﬁ"- Il'x:i:E-J
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h-ia T, X
(Dpancya Bier
(1540-1603) —
praoMuil GpasyasKui
MATEMATHE, HKOMD
HBAXAKTE TROPLEM
anredbpaduux hopsmy.a
T4 asarefpaiyHol
CHMBOJIKH 1 HAZHBAIOTD

WOATLKOM ajaredpim.

Horegeuna
Teopemu Biera

L4+ hx+e=0—
apenqene

ax'+ bx+e=0—
HEe3IBe1eHEe
KBAJPATHE PIBHAHHA

.JI | - =
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lIpnrnan

JHaImTE cyMy 1 A00YTOK KopeHIiB piBHAHHA 5x° + Jx — 4 = 0, He poas’'s-
1 aywun itoro.

Poarp'aaanus

Ieperipumo, ¥ Mae 11e pIBHAHHA KOPEHI.
D=3*-4-5(—4) =89 > 0. Orxe, piBHAHHA Mae JBa KOPEHI.
3a Teopemow Biera x, + x.= —%. X, X = —i.

5

Binnosiae. x; + x.= -%, X" Xa= -%.

Hpuxnan - -
Buaiigits kopeni pisuaang ¥+ 2x — 8 = 0 aa gonomorow Teopemu Biera.
2
Poas'szanusa
3a reopemow Bieta x, + x.= -2, x, - 1= —8. Axmo x, T4 x, — wim ypucena,
T0 BOHH e gineHugamu yuena —8, Toml norpibHo cepen unpx MILHHKIB
aHAHTH TAK] 184, cyMa SKHX Dyle JopiBHIOBaTH —2.
Orke, x;=—4,%,=2
Bignosiae. xy = —4, x. = 2,
Npuxknan - o .
_ Yueno 6 e kopeneM pisaauna 2x°+ x — g = 0. 3uaiigite Apyruii KOpiHL
3 pPIBHAHHSA TA 3JHAYCHHA q.
Poag'asanas
Hexaii x;, x,— KopeHi 150ro piBHAHHA, npuYoMy x, = 6. 3a Teopemow
Biera maemo:
HEL=—, BtEE  H=—6= | %==6.5
1 . 21 | Xo E . | X Eg 2 s by
' 1
X X=q  6n=g: |q=ﬁ(—ﬂ§)i g=-39.
Bignoeiae. x.=-6,5, g =—39.
IHpuxnan
Bigomo, mp x; 1 x: — KopeHi pigHsHaA Jx° — 4x + 8 = 0, 3uaiynTs snavenHs
4

BHPA3Y Il + l, HE PO3B A3VIOYH PIBHAHHA,

I &

Poap'saaannsa

+
3a reopemowo Biera x, + x, =%. X -:cﬂ=%,33i_;1cn Lpl v 4 8.

Bignorines. 0.5. Xy x: XNixs 3°3

15‘: Vector, MathskScience 1a © Bugansiirne «Jlincsicts, Yo nipasa woeuesl. Koamen wactiia oie i pvGmeainl we sooke Sy BUITsopetin,
shepemein B noary kol cueTesi abo neplaais b Oi-2if sienf gopsn Gy k-gxust coocolamn (e NIChMORTO JOB0AY RiL1aEus. Ja soiHns
ODCTIMEE FISKA SOCTINE DhOTD MATESPIATY He smke DY TH ckormilossia e Nepetpoiaxy sho 108 oD NHEOPICTasH

(0,5.




Teopema, ob6epuena mo reopemu Biera. Ao cyma nsox
Yuce X; Ta X: JOPIBHIOE — P, a 1X JoOYTOK JOPIBHIOE (, TO LI YHCIa
€ KopeHaAMH piBHAHHA x° + px + g = 0.

Ipuknan

CrnamTe KBagpaTHe PIBHAHHA 13 IILTHMH KoedIlIleHTaMi, KOPeHl SKoro

o : .
JOPIBHIOKTE H% 12

P
Poar’aaanus & ° ==
r : _ 3 = 11 Honegenna
3a reopemow Biera x; + x,= E-7 ti= K TeopemMn, obepuaeHol E
b no reopemu Biera
Ii‘.tg:_?‘2=_?. g

3a reopemon, obepHeHo0 10 Teopemu Biera,
MAEMO:; X~ —%:c-%={}.
llompomarIm obHIB1 YACTHHHA PIBHAHHSA
Ha 7, OTPHMAEMO KBAJIPATHE PIBHAHHSA 3
'\ muiaM# Koedimientami: Tx— 11x — 6 = 0.
Biumnorims, Tx*— 11x— 6= 0.

@ MonpakTukyitrecs |

444  SBuaiiaiTe cymy | qoDYTOK 3BEIEHHX KBAMPATHHX PDIBHAHL, HE PO3B'A-

AVIOHYH 1X.
!'r_ Pipnanns Cyma kopenis | Jlobyrok kopenis i
x+2x-3=0 |
—3x+b5=0
p & o] B
il e Sl :
. ~b ¢ J
445 DSuaiaiTs cyMy 1 J00OYTORK HOBHHX KBAJAPATHHX PIBHAHL, HE PO3B A3Y-
Y 1X,
"f Pipnaana . Cyma xopeHIB I[nﬁ_ymﬂ KOpeH1B b
42 - Tx+1=0 |
-3 -2x-4=0
b*+8x—20=0
3 €
\ a a .
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447

148

449

450

' 4

446 3naiunTe KOpeH] pIBHAHHA 3a fonomoron Teopemn Biera.

Toni aanopHiTE TADAHIO diTepaMi, AK] NO3HAYAKTE KOPEH] PpIBHAHL, ¥ BKA-
daHoMy nopsaky. Tak BH giaHaerecs OJMH 13 NINAXIE [NOJ0JMAHHS 4CMITTEBOD
mpobaesmut B Yepaim. 3a oimiifanMu AaHdME, MOPOKY YEPAIHIN Ta YKpailHKH
BHEHIAITE 11 ToHH emiTra, e nprbanaro 00 kr emitra Ha moaaay. B Yepaim
Hamuyerbea 6536 nomrorie Ta 35 757 cTHXIITHHX CMITTE3RATHINL Y ABHTH Bee
HAKONHYEeHe cMITTH B Yrpainl mokaa tak: ue 14 000 dyrbonsanx nome.

r*+9%x—22=10 £ x,=-1,xa_:="% P e it .
»+2x—-8=0 H
3t +4x+1=0 A
2x2 - 3x—86=0 A
*+13x—-14=0 B
2=15x+14=0 ¥
xX+2x-15=0 0
x*—2x—-156=0 C
»—=9x+20=0 T
0 - 12x+27=0 &8

Yucno 3 ¢ kopenem piBHsHHA ax” — 2x + 5 = 0. 3HaiigiTe saHaYeHHSA
KoeIIIeHTa .

Yueno —2 e gopenem pigusHeas x° — bx — 20 = 0, suaiigiTs 3vavenns b
| ApYIrUii KOpIHL PIBHAHHA.

1
"ucno 7 e kopeHem pisHaHHA 8x* + 2x — ¢ = (. 3HallaiTE 3HAYEHHS ¢

1 IPYIrHil KOP1HL PIBHAHHA,

CraamiTs KBajJpaTHe pIBHAHHSA 13 M KoedilieHTaMi, KopeH] SKoro
JOPIBHIITE!

(lﬂiﬂ) (Eiﬂ,ﬁ) (35—15)

FD Gh) (D (o)
( 017 ) (ﬁi“ﬂ,ﬁl) (-ii—]ﬁ)
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458
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[lepesipre, 4u ¢ KopeHAMIL:

a)yacna -5 ta 6 piBHAHHA X* + x + 30 =0;

1

0) uHena 5 T4 3 pigasanaug 3x° — 10x + 3 =0.

Piaanns kopenis pisasaas ©* — 12x + g = 0 popisawe 2, 3Hail iTe 3Ha-
YeHHH ( TA KOPEH] PIBHAHHS,

Piaanua kopenis pisHsHHA x° + 6x + ¢ = 0 nopisawe 8. 3nainTe 3Ha-
YeHH# ¢ Ta KOpeH] PIBHAHHA,

Kopeni pisaaaas x° — 14x + 48 = 0 sigHocaTeeA A8 3 4. 3raiigiTe KopeHi
KBAJIPATHOTO PIBHAHHA,

Ha dabpumi suroTop1si0TE MIACTHROB1 BikHa 1 ABepl. Ha surorosnensasn
OJIHOTO BIKHA BHTPAYAETHCA X KI' INIACTHKY, A OJIHHX JIBepell — HA 4 Rr
binsme. Bigomo, 1o Ha x BikoH Ta 6 qBepeil BuTpaTHan 36 Kr 1ACTHRY.
CrnaiiTe pIBHSHHS, 38 SKHM MOMHA BH3HAYATH X, 3HANIITL, CKIILKHA
KLIOIPAMIB ILVTACTHRY BHTPAYACTHCH HA O/IHE BIKHO.

3a ponomoromn Teopemu Biera aHaliiTh KopeH1 pIBHAHHSA.
a) 18x*—-9x-5=0 D) 6x*+Tx-565=0

Binomo, mo a Ta b — xopeH1 pippaaHA x* — 4x + 9 = 0. He poas'aayvioun
pPIBHAHHA, 3HAHIITE JHAYCHHA BHPAaV:

a)a+b; 0) a- b; B) (a + b)*;

T) 2ab; o) a* + b* e) —3a — 3b.

Binomo, mo x, 1 x. — KopeH1 piBHAHHA x°+ 4x — 5 = 0. He poas'aayioun
pIBHAHHSA, 3HANMITEL 3JHAYMeHHA BAPAay: =0 e e == === =

. iy
i 1
a) 2 & i’ 0) x* + x°; B) Xy"Xo+ Xa°Xy; ) lx.=x,1= p
X X ] .J — :

i - {I _Iﬂ-}"
r}ff‘+f:: AT DIl e

3HaliaiTe 3HadenHn x° + 07 + x°, SR X, X2 TA Xy — KOpeHl piBHAHHA
' -2+ o0x—Tx=0.

CrIagiTh KBAOPATHE PIBHAHHSA, KOPEH1 AKOT0 BIBIYMI OLIRIN 34 BiIIIOBL-
Hl KOpeH1 pIBHAHHA x* + Bx - 3 =0.

CrnaniTe KBapaTHe pIBHAHHEN, KOPEH] skoro HA 1 Glnswi Bif BiANOBIA-
HUX KopeHiB piensguud x* + 5x — T =0.

JHaIITE yel U1 3HAYeHHA P, IPH AKAX PIBHAHHA Mae 1T KopeHi:
a)x*+px+8=0; o) x*+ px-—21=0.
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2 Ha NiIHINHI MHOXXHMNKN

KpanpaTaum TpHYWI€eHOM HAIABAKTE MHOTOWISH BHIY
ax® + bx + ¢, ne x — aMi1HHA, a. b, ¢ — JeAK]1 YHCIa, TPHY0MY
azl,.

3x'y — oHOUIeH, ( ax-+ bx+ ¢ J
2ab + 4x - Ted—

Gallisns ﬂepumﬁ ﬂp}"I“H‘.ﬁ BLILHHI
- KoedilieHT koedilieaT qI1eH

bx*—3x+ 1, —2*+ 16x— 10, x*— 9, ¥ + 16x, 10x* — Kna-
APATHI TPHYIIEHH,
Bupaan x* — 9, ¥* + 16x, 10x* Takok € KBAIPATHHMH TPHYIEe-
HaMH, ¥ ARAX b = (0, ¢ = () BIAMOBLTHO.
JHaAYeHHA aMIHHOI, TPpH AKOMY 3HAYMEHHA TPHYJIeHAa JI0pPiE-
HIOE HYJIK, HAZHEBAKTE KOPeHeM KBAJPATHOrO TPHYI1eHA,
Ax anaitru kopeni kpaaparuoro rpuwiena?
Kpox 1. llpapisasaTn kpagpaTauii TpHYIIEH J10 HYJIA.
Kpok 2. 3HaiiTH JHCKpHMIHAHT KBAPATHONO TPHYJIEHA.
Kpor 3. Hxkmo ) < 0, To kpagpaTHHI TpHY.JIeH KOpPeHIB
ae mae. Axmpo D = (0 — gpagpaTHHE TpHYIEH Mae
ol ropins Ao D > 0 — geajgpaTHHil TpHYIEH
Nosenennsn Mae [Ba KOpeHI.
TeopeMit npo Armoe gBagpaTHHIl TPHYWIEH Mae KOpeHl, To Horo MomkHAa
POSKIAAANHA PO3KJIACTH Ha JIHIITHI MHOKHHEH, TODTO HA MHOKHHKH, AKI
TPHYICHA HA € MHOTOYJIEHAMH ITepiioro CTeneHH.

Tenpeua PO PO3KIaJlaHHA KBaJAPaTHOro
TPpUYIeHA Ha niniitai maomankn. Arnpo
X; 1 X,— KOpeHi KBaJIpaTHOro Tpu4siena ax*+ bx + ¢,
TO HPABUJIBHO, 110
ax*+ bx +c=a(x— x,)(x - x).

Poagnaa ksajpaTHOTO TPpHYJIEHA HA JIHITHI

MHOKHHEH
D=0 D=0 D=0
IBa piﬂHﬁE ropeni Jlea pi]il:ﬁﬂ KOPeH1 Kopenis
X; TA Xs. X1= Xa. HeMmae.
v 0 0
a(x — x }(x — xa) alx — x,)* He momna

POJKITACTH HA
JIHTITHT MHOHHIKH

ol S ta © Hussssnurmno wShiurects, Yo npass snximend. Kogia actins i iyGmissing e Mo SyTH -SUImsaepé,
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puraan

PoaxnamiTs Ha MHORHHEH KBAJPATHI TPHYLISHH.
L ) 32+8x+2 6) 2x% — 12x + 18 B) =52 — Ax + 1

e il R R - |

Poar’azannsa

a) 3HalinemMo KopeHi TpH4iIeHa 3x + 5x + 2.

! S —

Maemo: x;=-1, x:= -3
Orome, 822 4+ Bx + 2= 8(c 4 1]{.1:+-§-] = (x+ 1)(3x + 2).

0) Poap'semo pisusaaus 2x° — 12x + 18 = 0. Maemo: x,= 3.
Orre, 2x° — 12x + 18 = 2(x — 3)~.
8) Poap'ssenmo pisasgaag —5x° — 4x + 1 = 0. Maemo: x,=—1, X=

Ovme, -6 — 4x + 1 = -5z + 1){x - %}: (¢ + 1){(T — 52).

Mpurnan ¥ rt s
; o ey — 12
5 Croporits apib B
Poar'naanns

PoaknamemMo Ha MHOGKHHKH KBAJIPATHHI TPHWIEH, AKHIT € YHCETEHITKOM
1BOro Apody.
*+x—-12=(x—-3){x+4)
Ao X+x—12 _ (x—3)(x+4) _x—3
' :::"’+ 4x x(x+ 4) - T
= 3

' Emﬂnmm:

Ax BuginnTy KBADPAT NBOWIEHA 3 KBAJAPATHOrO TpH4YiaeHa?

(ﬂf+gu;+ﬂ ) - Cq{xiz}ﬂ-l!- w, ne z1 w— nearl 11:{1:.113.)

*+br—1 hi?
"+Ex+(i)2— (E):_ g I{pnui ﬂm'plﬁﬁummammﬂmﬂmﬂﬂpaa( ] oo
% 2 2 5 MOKHA 0YJI0 BIHIUIHTH KBAJIPAT JBOYICHA,
=xr+6x+9-9-1= ']{pm-:ﬂ «3ropHeMoO» TpHYIeH ¥~ + 6x + 9 y kpanpar
=(x+ 3V-10 - neodnena (x + 3)°.
'I-Epm-: 3. 3HaiaeMo w.

( Q | —— ] OO0

463 DBuanaure, Akl 3 BHPa3iB € KBAIPATHHMHE TPHYIEHAMIL.

g x—Tz+5 Dx+2y-—2 B) x**+ 8x—-3 Nx—-4x'+ 4
max2-15 e) Tx—11 + x* w) 12x° H) 12x*+x'— 8

aF
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464 Yn mokHA PO3KJACTH KBAJAPATHHH TPHYJIEH HA JIHINHI MHOKHHEH,
AKIILO HOr0 JHCKPHMIHAHT JIOPIBHIOE!

a) —36; 0) 64, B) 40; r) —4; m) 07

465 SBammmiTh Po3KNAl KBAIPATHOND TPHYIEHA HA JIHIITH] MHOMKHHKH, SKILO
BIJIOMO €I, X; TA X .

" a=1,%=6 x=10 K
a=-1,x,=—-3,x.=5
ﬂ=¢1,:n=—1.;r3=—7
a=-5,% = éf:@:—l
= = — 3

II..‘._ ﬂ-ﬂ-ixl_311—2- 5 j

466 PosrnamTe RBAOPATHHIT TPHYJIEH HA MHOKHHKH.
AxX—-3x+2 0x+x-12 B) 2x*—3x+1 pmx*—-5x-6
mnéx—3x—-2 e)2¥+x+5 midxt =3 —4x ®m)—12x+ 4+ 9"
K)6—bx+x nm2¢—-10x—48 wm)xr+8x+9 H) r—3x+7T

&
467 Poagaaaits KBANpPATHHH TPHHIEH HA J1HIAHI MHOMKHHKH.

Toai sanoeHiTs TAbAHI JTITEpaMH, Kl NO3HAYAKTE PO3KTAIH KBAAPaTHHX
TPHYIEHIB HA MHOMKHHKH, Y BRA3aHOMY nopagky. Tak BH JHiaHAeTecHd, KHM

OyJia HaNHCcaHAa HaIepina JeMORpaTHYHA KoHcTHATYINA v cBiTl. llpniitnara
Ha 300pax rozauTrea OL1A micredra Tarnmna Ha npasomy Gepeal piuen Jricrep
5 keiTHA 1710 pory, yRaafeHa il saTEep/UReHa meeackknM kopoaem Kapmom X1,
HAIHCAHA JATHHOK 1| CTAPOYKPAITHCBROK),

Da-i3e—-14 TBd-9%-8 AR-85-10 PDA+5—8
D+ 15x+14 e -4x+3 %) —4x° — 3% + 22 H}%f-%.r'l
k)06 —-050x=1T nN04—-1,1x—3

P (x=2)(-4x—-11) W' (x+3)x- 2)

H (x=1)006x+0,1) II (x+1)(x+14)

K (x-3)04x+0,1) H (x+2x-4
q(2-1a+) 0 G-Da-3) r N ( 7
M (x+ Dx—14) JO (x+2)(x—5) La} 0)|B)|r) .t:ﬂ ke} #)| 1) | K) Hlﬂ

468 O0uncnaiTs anadeHHs aApody:

| 1I:ilalr‘**—lﬁzu:+5 - 6) -3+ 8x+3 _
% A = T 0x"+ 18x+5 'O
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469 CropoTtiTh apobn.

©*—Tx+12 *+2x—8 6xr—-0x—1
o S 0) =t ix B) “18xZ + 3%

D3 —-3x+ 75 2at+3a—5 Thi—20b—-3
F) e —10x + 25 N i+ 25 ® B2—10b + 16

xt—5x+24 —8x* - 19x + 27 2% + 5x + 3
®) T _10x+ 16 1) ix + 27 K) A+ dx — 3

470 DBaainiTs i3 KBAIPATHOrO TPHYWIEHA KBAIPAT JBOYLIEHA.
a)x+2x—6 06) X+ 3x+9 B) ¥*—Tx+15 r)x—=x—-10

471 BnoimiTe KBAXPAT JBOYIEOHA TA JOBETITE, 10 IpH OVIE-AKOMY JHAYEHHI]
AMIHHOI X, TPHYIEH:

a) 2x* + 6x + 9 naGysae 0ATHOrD IHAMEHHHA:
0) —2x* + 6x — 3 HaOymae BLI eMHOTD 3HAYEHHA.

472 CnpocriTh BHpaaH.
x—1 1 3x+3 x+2 2x x:+3x
o =1):zer1 O )

2% +ar—1 2o+ 1 “\a*—x—6 x*—6x+9]"(2x—6)
473 Posp'sxiTe pIBHAHHS, aid om
a) (x—5)*=64 m(—’-'"”'f):'ﬁé" B) (x—T)y=20
474 Poap'ss#iTs KBAApPATHI PIBHAHHA, NONEPETHED BHILTHEIIN KRAJXPAT JBOYJIEHA
3 TpH4JIeHA.
ax+6x—16=0 o) x*—12x+ 20=0 Bjx*+8x+9=0
Nx+8x+11=0 mx+10x—-1=0 e)x"—4x+7T=0

4756 Croporits apib ra 0D4BCAITE HOIO JHAYEHHNA:
] x'+hx+ 6
Vg

20+a—-a*
0) @+ 3q — 40> IO 6= 2.

, ARIe x =—3;

476 BurosaiiTe JaHIIIOMROK 009HCIEHb.

477 Illpn agpxX aHaYeHHAX M KBAJPATHHH TpH4JIeH x°+ mx + 64 MoxkHa
PO3KJIACTH HA JIBA OJHAKOBI JIHIHHI MHOXKHHENR?

478 llpn Axpx aHaYeHHAX /1 KBAJAPATHHII TpHYIeH x*— 6x + n He MOKHA

POZKJIACTH Ha JIHIITHI MEOKHHERT
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.I"Il."
F
# 3

Bn pse 3naere, AKl pIBHAHHA € KBAJPATHHMH,
T4 BMieTe PO3R #A3yBATH IX KinbroMma cnocobamu, Ta-

Yomy ueninome KO ICHYKTE PIBHAHHA, AK1 B HOYATKOBOMY BHTIJIA1
B piBHAHHAX He € KBaJpaTHHMH, aJie iX po3B A3yBaHHA 3BOJHTLCH
NOIHAYACTHCH X7 10 PO3R A3VBAHHA KBAJIPATHHX DIBHAHE.
Pene Jlexapr vy 1637 pow
puaas kuury «Ceomerpis, ‘EF

pPauioHanbHi PiIBHAHHA

¥ Hifl JU1d noaHAYeHHA

HEeBLIOMHX BIH HepiiumMm 1 - , 4
BHKODPHCTAB JiTEpH X, ¥, 2. /1 4ac poas A3YBAHHA JpoDOBHX pallOHATLHHX

Cropiss kupr pabupanues | PIBHAHB BU3HAYATE 00/12CTE JONYCTHMHX 3HAYEHE
3 mitep, uxomuaa smarpm,  (OJ13), a noriM nepesipaoTes 3Haiieli Kopeni Ha Bij-
Ha HKY HAHOCIUTH dapby noeigHicTs 013,
1 OPHTHCKAAR OAMp aa

ponomorom npeca, Arnxocs Mpuxaan o e

oykR aapxau Oyno Dinnme,

a AKHUXock — Mexnme, Ko Poar a1 Th pi‘HHﬂEElﬂ g+l 0 3 - x :

y Jlexapra aarmrranm, 41 Mae 1 2r-1 Jx + 1
ZHAYMEHHA, HK0I DYKBOIO Poar'azauus

MOJINAYATH HeBLTOM] 3M1IHI, &5 3 ' i E];El'if e
B1H BLANOBIE, MO HEMAE LB T ] N, S +1), : :
anavenns. | » gpykapm L -1 dx+ 1 { Napd ) E!'.r— ‘Ll',l{3r+ b ": U :

apodus LpocTo; EHEH_]JI:EUHI . (+DBx+D=-22x—-DBx+1)= xEo X El -3 I*

«HAHHenoTPIDHILIYY JIITepPY. =(3-2)(2x—-1) TP, ’

Y dpanuyaskiii morl e
BMABHMIIACH MTEpPA X. | |
I ockinbin cyqacHi b ~Tx—x+6=0

MATEMATHYHI CHMBOJIN % = E , m=-1

yvasuuais came Pene ! _ ) , o
Jlexapr, Tax ICTOPHYHO [lepesipsiemo orpuMani KOpeHi Ha BUINOBLUIHICTE

CHIAATOCH, 10 HEBLTOME B O3.
PINHAHHAY NOIHAYACTLCH Bignoeias, — ; —1.

Poarpiemo Jys#EN 1| BHKOHASMO HEPETBOPEHHS.

BikBanparaum piBHAHHAM HAZUBAWTL PIBHAHHHA
Buay ax'+ bx*+¢=0, ne a # 0.

Ax poar’aaaTn GikBanpaTHe piBHAHHAT
Kpok 1. BeeniTe HOBY aMiHHY X° = 1.
Kpor 2. Poas'skiTE yTBOpeHE KBajipaTHe pIBHAHHA
at*+ bt +c=0.
Kpoxk 3. lloepHiThes 1o aMiHHOL X.
Kpoxr 4. Poap'szkiTs oTpuMane piBHAHHSA Ta 3HAWTITL KOPeHi.
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Ipuknag
Poar'sxiTs pieHAHHA ' — 3x — 18 = 0.

Poag’'aaanna

(o |

= 3x—18=0, D ox2

(@ﬂ—a@—m:ﬂ

) — Beomusmo nony asminay,

#

i*=3t-18=0 - Poas'savemo yreopeHe piBHAHHA.
1, =—3. t.=6 - [Hosepremocs 1o aMinHOL 1.
x*=-3, x:=86 - Poan'sayemo orpuMani pineans.

Poar’siakis Hemae. x; = —JE L= JE
Binnosixs. —V6: v/6.

— - ] - =] e —

Meroa 2amMiad 3MIHHOI BHRKOPHCTOBYIOTE HE JIHIIE I Ya¢ Po3B A3yBaHHS
OIKBA/IPATHHX PIBHAHL. PoarnaHemMo OpHKIAN, AKHI LTocTpye eeKTHRHICTE
IIEOTO METOJLY.

| Hpuxnan :
. Poas szkiTh pisnaaad (x° + 6x)(x + 6x — 17) =-16.
Poas'sazannn
. = 17) =-16, ':%}:ﬁ%% t :' <= Broaumo HoBY aMiHHY.
: i(r—17)=-16 *+—— Ppap’savemo VTBOpeHe PIBHAHHA.
I E2=-1Tt+16=0
N h=16 =1 «—— Tlosepuemocs 1o aMinuoi x.

+ 6x =16, Y2+ By =1 *+— Poassavemo oTpuMani pIBHSHESA,
-3—-410, x,=-3+410

Binnoeine. —8: 2: -3 —«J10: -3 + -fl_[]

u=-8x=2 =x

 Monparxmanyirecn

a}ﬂ I'?f;-m= 6) 4::"’113:; 1=ﬂ 8) J:"EEE_II: 12:0
-x* + 6x -B65 I+ 3 10x x¥+6x 13—6x

¥} r—1 z—11 mﬂx—l - 8%—1 ) =1 %=1
*—3x 20+5bx 6x" + 2x g—x 62

) x+4  x+4 ) 1—=x = K) x  x+3
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480 3uaigiTe KopeHl pIBHAHHA,

JanopHUBIM TADIHIND JITEpPAMH, HKI 03HAYAITE YHCMA, ¥ BKA3AHOMY [0psil-
Ky, Ala”aerecs Haapy TBopy leana Kornspepcwkoro, nicns BHAAHHS SKOIO
VEpalHCchKa MoBa OvJia nmpHpIBHAHA N0 JuTeparypHol moBH. IBana Korna-
PEBCHKOIN0 BEAMKAKTE OCHOBONOIOMKHHKOM HOBO1 VEPAIHCHKO] MOBIL

5_9 9 1 =13

o e e x x-3 ' =1 U
x4+ 8x—-3 =0 x4+ Tx+12 -0 x4+ 14x—32
Do —6x+1 N ot ex ) ¥+ 13x—48
1 5
- S-ve W8~ (T F PN
E 0,75 H xopenis nHemae Lﬂ} 0) [ B | |n 'E]J

481 Poas'sxiTh piBHSIHHSL,
“2x~4 g+b (x*—x—56)(x—3)

V-1 x-2 ey e
}I—2+I+2___1—’1I—E } S 1 e
x4 x—4 x-16 -7 x+7 x*-49
6 X A% 1 6 _2{x—Db)
N Bx+18 T x-8 -5 O s e s v
482 DBumumnTes aumne DIKBAJPATHI PIBHAHHA 1 PO3B AMKITE 1X.
ax+x-2=0 D)6+ 19x—T=0 B)x'—3x+2=0
r)xt+12x-13=0 mnNx—2x-4=0 e)-Tx*+10x*-3=0

#
483 Poag'awirs GikBaIpaTHI PIBHAHHA,

YeranopiTe BUMNOBLTHICTE MUK PIBHAHHAM Ta foro kopeHaMi. Tar BH MaHaeTecH
HA3RY OJIHOTO 3 HalgaBHIIIHAX MicT VEpalHH, v AKOMY OHJIHCH YEpPAiHCBKI
KOIAKH, 34 pO/IZKYBAJIACH HAPOJHA TBOPHYICTD, CTROPIOBAJIHCA 3HAMEHHT] TEOPH
VEPAIHCEKOL JITepaTypH.
ayx'=3xt—-4=0 o)x'—10x*+9=0 B) 2x' —x2=3=0
r)3x*—14x=—-5=0 4 —9x+2=0 e)9xt—6x"+1=0
#w) x*—=17Tx*+16=0 .

A iﬂ*ﬁiﬂ:ﬁ A z4-21 J1 :I:E ’

1 =
0O =1:#23 B =—= T iJE [1 =2

5 r id "

] _ [ ] g
la) | & || |o e |m) ' p—
1% Vector, Maths&Science 1a © Bagwsssinurmes oSlinrmcre. Yo npass saximeni. Kopen yacrina gich mydnisaid ue some Gy juImsopei.

shepemein B nourykopil cueTes abo nepeaana B -2l sienf opa Gy ak-gxusn coocofamn Gen IIChMORTO JOIN0TY Ri1anus. Ja soiHins
ODCTIMEE FISKA SOCTINE DhOTD MATESPIATY He smke DY TH ckormilossia e Nepetpoiaxy sho 108 oD NHEOPICTasH




e

484 Poas'ssiTh pIBHAHHS. .r e
8) 10x=5yx +0,6 6) x—8x —9=0 5) 8lx— 18Jx =1 x=(vx), I
N2x—3=-5Jx M2x=5/x-2 6Jx—27+x=0 'h x20 y.

—

485 3naiiTh KOpeHi pIBHAHH.

a(x-20-8(x*-2)+7=0 B) (x2*—=1)y+(x*—-1)—-12=0
B) (2x— 192 -5(2x-19)+4=0 r) (¢ — Bx)* + 20(* — 81) + 64 =10
NGBx+1P+4(5x+1)+3=0 e) (x—4)'+2(x—4F—-8=0

486 Poar'soxiTE PIBHAHHA.
A (xX*+3x—-0F-4xr+3x—-5)-5=00) (x*+20)(x* +2x+ 2)=15

B) (! — 30)(x* — 3x— 3) = —4 p) (22 + 4x) (2 + dx — 1) = 12
1) (- x— 1) —x) = 30 e) 6+ 22— 5a—30x =0

487 3HaimITE Vel 3HAYEHHA 3MIHHOI X, OIpH AKHX 3HAYEHHS BHpPAa3lB
=18 . Tx

1
=& T E %

JOPIBHIOWTE OJIHE OJJHOMY.

488 3HalmiTeE Vel 3HAYeHHA 3MIHHOI X, OpH AKHX 3HAYeHHSA BHpPAa3lB
*+10 . 12x+ 48
x—-8 ' x-8

NOPIBHIOKTE OJIHE OJHOMY.

, - 4 . 2 : .
489 llpu sxomy anadeHHi x cyma Jpobis To ! Y57 AopiBHIOE IX nobyTRY?

490 llpn axkomy 3HAYEHH] 3MIHHOIL:

a) praHnus apodis E 1 Eum JIOP1BHIOE l;

48 ; 48
D) aHAYeHHA Tpo0y e 1 Dinkme 3a aHa4YeHHA Jpobdy T4+ :lr:?

491 IlpuaymaiTe, 3a0HI0ITE TA POIB SHKITL PIBHAHHHA!
i . . . 1% 1
a) IpaBa 4acTHHA AKOTO JOPIBHIOE 3, A JTIBA — PI3HHIIA BHPAa3iB I+E) 1 (:c T E):

% £+
0) JMiBa YacTHHA MOPIBHIOE CyM1 BHPA3in 2 E) 1 12( = E) a npasa — (—35);

2x + 1 2x+ 1
B) IpABA YACTHHA J0PIBEHIDE —2, 4 JIIBA — PI3HHILH BHPA3IE ( ) ‘3( e );
') JIBA Y4CTHHA JIOPIBHIOE CYM1 BHpPAa3iB = i g 1 =1 i__ 5 anpasa —
6
BUPA3Y 55— o~
*
492 Poap's#iTh PIBHAHHA METOI0M 3aMIHH 3MIHHOL.
Jx—=2\* - = x*+3x+8 g
ﬂ’( X )*(3.1:—2 - O t¥ras 10
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Mopmynn noe'saywrs el abo dlasme aminanx, Ya-
CTO BHHHKAe noTpeda BHPAIHTH OOHY IMIHHY 4Yepeal

. immy. Hanprrnan, maemo dopmyny reopemu [lidaropa
Tepmin «opmynan a* = b*+ ¢*, ne @ — rinorenyaa, b, c — KaterH, 1 moTpibHO

[OXOHTH Bl JHAHTH HeroMui kaTer ¢. Orxe,
JATHHCRREOIND CHAOBA
formula — amenmene o= b4 ot
811 forma — npasnno. I bt — o2 a
0= = I‘.:] c
c'=a’— b
_ ¢ =va* -b°
I h
P=2(a+b) — _ - % -,
HepHMeTp Ilpma.q 1
DPAMOKYTHIKA, " 3a dopmynow ob'emy kKouyea V=5 mwrth ; '
P = 4a — nepumerp 1 hopacy w Y 3
a) againmTe h: 0) aHalalTh r;

KBAJIpATA
: B) 00O9HCIITL 3HAYeHHA r, Arkmo A = 91 V= 21.

PeayaeraTr ORpyriaiTs 10 COTHX.

Poag'asanus
@opMyian o 1 1
@ spyra: 8= ar’ il 2) V=‘E.“Hrﬂh ﬁ}V=§nr"h
B xsagpara: S = a’ i
B LD MO Y THIKA: | 3V=nrth 3V=narh
S=a-b . _Elf_’_'_= xrh i"{_= nr=h
A TPHEYTHHER; | art  m? ar: ol .
' 23W _ 3V '
> : n= nre s nh
3V
r=.|—
nh

I E}P=J£=J3.El =J ba = 1,49
— nh 3,14-9 28,26 i
@ﬂnﬂmﬁtﬂﬂ]

493 3a dopuyion ODUIAXY § = v - { 3HAHTITE:

) MBHIKICTE U; b) uac L.
| A
494 3a popmynow npoayrTHBHOCTI npami = 7 sHaliiTe:
a) 4ac 6) pobory A.
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495 DBupasite a 3 dopmymm nnonn gkeajgpara S = o, Tom obunemTs sHaYeH-
HA O, AKIIO:

a) S = 25; 6) S =0,09; B) S = 324; r) S =160 000.

m

496 DBupaaite i 3 hopMyIH 1HIeKCY MacH mMoaaHH [ = he O09HCmTE 3HAYEH-
HA I, ARI0:
a) I=18, m = 46,08; 0) I=19, m =42,75; B) =20, m =57,8.

497 Bupasite m 3 hopmymm p = %th; . Tomi obuncmiTE IHAYCHHA M, AKIIO
p=56ig=8.

2
498 Bupaaite x 3 opmysm ¢ = 4k J: — 6d. Toai obumeniTE 3HAYEHHS X, SKINO
x
k=9,d=51c=2. PeaynkTar oKpyrmTh 10 COTHX.

499 Iz dopvyH BHpA3ITE AMIHHY:

3:2; o) x, HHDLDJ'=*-‘I+ﬁ: B) r, AROIO ¢ = r'v — 2u.

a) e, aruw k=

500 Hrwpo Tino nagae BHUI | HOYATHOBA WBHAKICTE HAAIHHA JOPIBHIDE U M/C,
TO BLICTAHL, HKY BOHO HPOJETHTS 3a [ ¢, 0D4ucnonTs Habnuseno 3a dop-
MmyJio0 i = vt + 58°

a) Bapaaits 13 1miel dopMyJIH DOYATKOBY HNIBH/AKICTE Ta 009HCMITH 11,
axmoe h=200m, t=2¢.

6) Bupasite i3 wiel dopmyan ¢, axmo v = 0, Ta ob4Y4HCAITE 3HAYEHHA,
ario h = 1125 m.

501 Bupaaire 3 dopmyian R =k [+ 2 nopmuny [, Tom obamcnits aHavennn [
TA pPO3TALIYITE B MOpAARY apocranusa. Tar B Ji3HaeTecs HA3BY HAil-
raubImoroe ozepa B Yrpaidi, sike poaramosane y Bonuseskiit obnacri.

B R=10k=11 b R=-12,k=—05 T R=12,k=3
B R=205,k=-25 1 R=11,k=12 A R=18,k=45
3 R=-25k=-15 - . G -

202 DBnpaairs x 3 dopmymm A = -Iff . Tom o0OMHCTITE 3HAYEHHA X 34 BUIOMHMH

A, b Ta e 1 mianaiirecs, CKUILKH OVEDPY MICTHTLCS B HATIONX.

a)A=192, b=5, ¢ = 0,2 — cTiNbKHE YaillHAX JOxROKE UYKpY ¥ 600 ma
razoBaAHHAX HAMOIB,

6)A =30 b=8, =005 — criZibKH YAIHHUX JOKOE HYEpY v 350 M
bpPYETOBHX COKIB;

B) A=900 b=2 ¢=0,1 — crinbrn 4allHUX J0MOK HYRPY v 750 mn
CHOPTHBHHX HAIIOIB;

r) A=540, b =04, ¢ = 0,8 — cTIIEKH 9ailHHX JIOKOK NYKpY ¥ 350 mn
EHEPreTHRY.
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ay 3a ONOMOroo Kea-

Ak poar’aaaTn sanaqy 3a 10NOMOroK0
KBAJAPaTHOro pisaaausn’
Kpox 1. [lpounrraiire ymMoBY Ta BH3HAYTE HEBLIOMY Be-
KeaaparHl pisHaHHy JIHYHHY.
MOGEHA BHROpHCTOBYBATH |, Kpok 2. [loapavre HeBLIOMY Be/ITHMHHEY DVKBOIO, HATIPH-
K MOJIRIb S KJIA X.
POSE AIYRANIH CIORETHEE. - Hpox 3. BapasiTs iHmMi BeTHYHHH Yepe3 X, CKIATITH
S M BHPAZ 38 VMOBOK 3a/1a4l.,
s Kpor 4. Crnagite piBHSHHES HA 0CHOBI BHpa3y it yMoR
aaj1adi, poas AEITh foro.
Kpoxk 5. [leperipre oTpHMaHHil peayILETAT HA BUIIIOB1-
mieTs OJ13 Ta ymosl aapaq.
Kpox 6. 3amumnTs BNOBIH MO0 INYKEAHAX BeJIHYHH,

—

P: E{E + b] . |;_. :'z' __I

P
u=E-b—t:mp-r.mu

NPAMORYTHHEKA

Mpukaaa

llepuverp npsMokyTHHEA JopigHIOE 34 cM, a 10-

I 1  ma— 60 em®. BuaiiniTe CTOPOHH NPAMOKYTHHKA.
Poas’'azanusn

o . Hexait ¥ eM — mapHHA OPpAMOKYTHHKA, TOII
W/ i = (17 — x) cM — JOBMKHHA IPAMOKYTHHEA.
' CrianeMo piBHAHHA, BHROPHCTOBYIOYH hopMy.Ty
S=a-b— nnoma ILI0NL TPAMOKYTHHEA:

NPAMOKYTHHER (17T -2 =
g 17Tx—x*-60=0
3uaiinemo ropeni: x; = 5 (em), x; = 12 (em).
[ligerapnmo oTpaMam 3HAYEHHA X, 1100 3HAITH
moexuHY: 17T —5=12 (eMm), 17 — 12 = 5 (cMm).
Bimnoeine. Semi1 12 em; 12 em 1 5 oM.

JlB1 BaHTAKIBRH 3MIICHIOBAJIH IIEPEBE3EHHA COl TA KVKYPY-
2 nan 3 Pisaoro 8 Onecy. Boun BHixaam oHOYACHO TA MAJTH
- poponate Bigerans 720 gm. lenakiers BanTamiBen
12 coero Oyna Ha 10 gm/rog GLILIMIOK 38 HMIBHAKICTL BAHTA-

MIBKH 3 KYKYPY/3010, TOMY BOHA ﬂpﬂﬁ}"ﬂﬂ. B ﬂnecy Ha 1 ro-

| JAHHY p.EI.'EIJI!IIEI EHE.ﬁ,II',lTB ﬂIHH,E[Iﬂ]ETl ﬂﬁﬂll BHHTH.EEIE{}H
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Poar’'azanns

Hexait ¥ kM/Tog — MBHARICTE BAHTAXKIBKH 3 KVKVPYA3I0K, TOII
(x + 10) gm/rog — MIBMAKICTE BAHTAMKIBKY 12 coel, JanuuemMo yMoOBY
aana4l v BUTrIanl Tadau; —

& 8, KM v, kmiron | ron R
= e
Bantamxieka 790 % 720
3 KYKYPY/3010 | |
. =)
BARTAMIEER | ., x+ 10 e
\ lacoel0 x+10 )
720 720

CriamemMo pIBHAHHA: " i = 1.

r+ 10

3uaiinemo itoro kopesi: x;, = —90, x, = 80.
[lepimii kopins He BUINOBLAE 3MICTY 3aa4l,
TOMY IIBHIKICTE BAHTAMKIBEH 3 KYEVDPYI3010 — 80 kM/Toq, a MBHIKICTE
BAHTAMIBKH 13 coelo: 80 + 10 = 90 (km/rom). :
Bianoeiae. 80 gm/roa, 90 km/ro.

" 3apaui Ha cninbHy pobory
Npugnan - =

Bl dhipyu, DpanonYa 0HOYACHD, MOCTABAIA B MKoMH ‘lepkac meBHY
3  KiIBKICTH IHTepakTHBHAX jgomor 3a 4 ari. Ilepma dipma, mo nocragae
. JIOIIKK, MOMe 3poduTH 1e Ha 6 JHIB IMBHIE, HUK JPYyTrd. 3a cKUJIBKH
JIHIB MOMEe BHKOHATH 11eii caMiii 00CAr ToBapolIoCTAMAHHA KoXHA dipMa
oxpeMo?

Poar'saauna

HIsnakicrs BuRoHAHHA poboTH HAZHMBAKTE HNPOAVETHBHICTH) [pAalll.
Armp ve Brazano, axuil came obear pobOTH BHKOHYETLCH, TO 110 poboTy
NpHHHATO DoaHavYaTH oauHaen (A = 1),

ft Pobora, A | Hac, 1 l'lpn,mmmaimh,;’\'! e —————— .
r |
IMepma 1 , A X
thipma 1 ® x r s T
Ipyra g i 1 : P — npogyRTHRHICTE, |
thipma x+6 Ir A — pobora, | — gac ,l
1 .

Hexaii x n1HIR — 9ac BHKOHAHHA 3AMOBJIEHHSA NepIlnoln (ipMoi, ToJII
(x + 6) qHIBE — Yac BUKOHAHHS 3aMOBJIEHHA Apyrow dipmon.

C i e e
KJIAAeMO0 PIBHAHHS: =+~ 7 = 7 -
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Juaiinemo ioro Kopesni: x; = —4, x. = 6.

Kopins —4 He BiANOBIIae aMicTy 3aza4l, ToMy nepnra pipMa Moke BHEO-
HATH 3aMOBJIeHH# 3a 6 gHIB, a apyra — a3a 12 nHis.

Bignoeiae. 6 auie, 12 qHis.

MonpakTnKkynTeca ] O _ .

503 Ilinoma npamMokyTHHEA JopiBHKe 675 em?, SHAWITE MHEPHAY OPAMO-
~ KYTHHKA, AKII0 OHA 31 cTOpiH Ha 12 ¢cM MeHIIa B 1HINOL.

504 Jluraunil maiinasgaug Mae GopMy DPAMOKYTHHEA, IIT0IA SKOI0 0PI BHIDE
98 M. Ogna itoro cropona Ha 7 M Olabma, Hik iHma. Aka noemuEa
Oopawpa HABKOIO JHTAY0r0 Maiiganunka’ CKRUILKH yIakoBoK OoplopHol
[JIHTKH NOTPIOHO NpHADATH, AKIIO B OJHIH VIIAKOBIN MICTHTECHE 20 M7

505 [l'inorenyaa NpAMOKYTHOrO TPHEYVTHHEA Ha 2 oM Dlabina 3a oIHH KaTeT
1 Ha 4 cM Binbina 3a iHIKI kaTer, 3HANMITE FiNnoTeHY3y TPHEKYTHHKA,
¢

506 Harana suplmnia JONOBHATH IHTEP EP BITAMBHI J3€PEAJIOM, aJ1e €IHHe
Miciie, fe BoHa Morsa foro nosicury, Mae poamipu 1,75 s X 2.4 m. [lpo-
JABYHHA AHTHKBAPHOL JABKH HOBIIOMILITA, LD JOBKHHA PAMEKH J13eprania
nopieHe 8 M. a moma — 3.75 Mm% Yn mmifine e naeprano A4 BITAMEHI
Haram?

4

807 3 Pievoro no 3anopis:xkd, BiacTaHe M axaMi 900 kM, BHIXANMA poOHHA
IBOMA MAIIHHAME. ¥ HeplioMy aBTOMOOLTI IXaJMH JITH H 3a KepMoM
J1Iveh, TOoMY BoOHH 1Xann Ha 10 km/ron noBlIkHIIIE, HIZK JIpYra MalliHA.
Jo Banopimika MmammHa 3 TEMH OpHIXana Ha 1 rog mia”ime 3a Qpyry
MAMIHHY. JHAINTE MBHAKOCT] 000X aBRTOMODLITIB.

Enﬂi Yermm npoixas qo 6atyci Ha sernocunem 15kmaKpo- - ---------4
NHBHAILKOrO 10 cena Bucoki Bailipaku 3 negnow | lron=60xs, |
wsuiakicro. Hoseprawunces nogomy, v Kponus- A |
HHILKHII, BiH 3011BMIHE MBHIKICTE HA 3 KM/Ton, : : E“Tﬁmﬂ ul
1 TOMY HA OUIAX BATpATHB Ha 15 xB menme. 3 acyitre R
MIBHIAKICTE, 3 AK0I0 ¥ CTHM 1XaB 0 badycl.

.ﬁ

509 lna zasepmenHsa OyIIBHALTEA KHATJI0OBOTO KOMILIEKCY JIBOM OpHTagaM
3AJMMIINI0CH BHEOHATH HeBHY YacTHHY poborn. fAxmo sonn Oyvavre
HPALIOBATH PA30OM, TO BHKOHAKTH le 3apiaHas 3a 16 rogud. Crijbkn
FOJMH NOTPIDHO HA BHKOHAHHS KOMHIN DpUrajl oKkpeMo, SR nepiiiii
norpibHo Ha 24 rogUHN MeHIne, Hi% qpyrii?

510 Emwma 1 Banepia BHpimmim npHKpPACHTH MOXBIP A MIKOIH KBITaM#u, Emwva
supinnuia spcamTi 120 uubysons moasnaxise, a Banepia — 144 by omam
wporycis. Banepis mworoansy suca/pxyveaia Ha 4 uudynuan DLasine, HIK
EsmMa, 1 npamoeana Ha 3 roguas Menime, CRUILKH ROMHA JiBYHHA BH-
CA/IKVBAJIA KBITIB 3a 0JIHY MOIHHY?
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511 [llsuakicHuit reroxin « Pakerar, mo kyp-
cysas 3 Kuesa no Kanesa, npoxonus
3a Tedieo piuky Juinpo 186 kv 1 116 km
NpOTH Te4ll, BHTPAYAIOYH HA 11e 5 rof.
3HAITITE BIACHY INBHIKICTE TEILIOX0/A,
ARNI0 MBHIKICTE Te41l PIMKH CTAHOBRHTE
2 kM/ro.

¥

512 B agsanapry norpidoHo Gv/i0 HANOBHHTH BOM0KD ABa DaceilHn obemom
360 m" 1 480 M. Hacoe, mio sanossmosas nepiniil Daceild, 1eperadyBan
woroauan Ha 10 M Bogu MeHe, HiM¥ TOH, 10 HANOBHIOBAR APYyruii
Gaceiin, 1 npawosas Ha 2 roa noeme. Meneskepy norpibno a'scyepatn
OpOAYKTHEHICTE HAcoclB. /lianaiiteca, axpii ob'eM BOOH Neperavye KodKeH
HACOC 34 NOJIHHY.

#

513 Dacefiy TypHCTHYHOIO KOMILJIEKCY HANOBHIOETLCH JIBOMA HACOCAMH
3a 12 rogun. [lepmmit Hacoce GL1bm DOTY#RHMIT 1| MOMKe HATOBHATH DaceiiH,
npamnoiodn caM, Ha 10 rong meHgme, HiX Apyraii. 3a CKINLKH rojJIHH
JPVIrHi HACOC HANOBHHTE DACeHH, NPAIlIDIOYH caMocTiiiHo?

-514* 11 wac scape onHoMY KoMOaHY 1714 3a-
BEpIIeHHA pobOTH moTpiOHO Ha 5 JTHIB
Ginsue, Hisk Apyromy. Hgno soHl pasom
POIMOYHYTE IPALIOBATH, T0 3a 4 1H1 BHKO-

z

5 yeiei pobori. Buanawre, aa sl

YAC KOKEH 3 HHX BHKOHAE TAKHII caMHH

obcar poboTH, IPAIINIOYH CAMOCTIITHO.

¢

515 lns manopHenHs Bojown DaceliHy ClIOPTHEHOL IIKOAH noTpiGHo Ha 1 roa
MeHIe, Hi%k 18 anuey soan. Axmoe # sigkpury Tpy0y 4018 HANOBHEHHH
1 He JaKpHUBATH 3JIHE, TO DacellH HAaNOBHHATLCA 3a 42 roj. 3a ckiabKH

MoJHH MOKHA HANOBHHTH MOPOKHII DacellH IpH 3aKPpHTOMY CIIVCERY?

HAKITh

516 Arrobyc mae npoixars 3 Biagarmuy no Yepnirosa, Bicrans Mi% AKHMH
400 kM, 13 aannaHosaHow wenakicro. [poixasmmn 2 roa, Bin bye amyie-
uuil apobure rexuiuny aynuuky Ha 20 xs, o6 npubyru no Yepuiroea
BYACHO, BiH 301ILITHE MIBIARICTE pyXy Ha 10 km/roa. 3 aroio mBHARICTIO
apTOOVC MAB MPOIXATH BUICTAHL MIZE MICcTAMH?

.ﬁ.
517 Kapnmarcermil TpaMBail NpoXoJIHTE eJJHHNM B YKpaiHl eKCKYpPCIiHAM

MAPIIPYTOM 110 BY3bROKOMIMHINA 3amiannui. Josmuna mapupyry —
65 kM, 3annaHoBaHa TpHBAdICTE nojopoxl — 2 roa. Hlepun 25 kM Tpam-
Ball pyxaBcHd 13 3alVIAHOBAHOK IIBHAKICTIO, aJle Yepea Te, M0 TYPHCTH
| TYPHCTEH 3ATPHMAJIHCA HAa :1}*1]:511111, MAMHHICT 301ILIMHAE IMBHIKICTE
Ha 15 KM/To1 1 3 TAKOK MIBHAKICTIO OPOIXaB Bech NIJIAX, 0 3a/THINHBCA.
3 SKOI IMBHIKICTIO MAR IXaTH TpaMBaii?
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F‘ r‘ | |
— —-'4_ i, A,

1 Keaaparuum piBHaspHam HazHBaeTLCH pIBHIHHA BULY ax’ + bx + ¢ =0,
ne x — amiHHAa, 4, b i ¢ — roedimientn, npugdomy a # 0.

nepmuii, abo crapmmit - [ e T — )
TrTa— ax'+bx+c=0

Apyruit KoediifienT BUIBHHIT YJIeH

2 MeTonn poaB'sayBaHHA KBAJPATHHX PIBHAHE:
« Dopmvia IHCKPHMIHAHTA

(ux’+bx+¢=ﬂ.ﬂ#l])

U?fi‘_*ﬂi)
D)

- T @)

Mae nBa KopeHL. Mae onHH KOpPIHE. He mae xopenis.
4 *‘ _
_ aa. o
Ila=.hi@ r= — xED
i Eﬂ Eﬂ i
* Teopema Biera
{ Teopema Biera )

Jlna asenenoro
KBAJPATHON PIBHANHA

Jlna seanenenoro
KBAAPATHONO PIBHANHA

Axumo x; 1 ¥s — KopeH IBeeHOro
KBAJAPATHOMO DIBHAHHH

Arimo x; 1 6, — KopeHi
KBAJIPATHOIO PIBHAHHA

ax+bx+e=0, 10

b «
:l+j-.:l="E: 111‘4'!3:?‘ _.’/J

24+bhr+e=0 10
% xn+txs=-b, x'x:=c.

3 KeagparauM TpHYJI€HOM HA3IHBAKTHE MHOIOYJIEH BHIY ax* + bx + e,
Jle ¥ — 3MiHHA, a, b, ¢ — nesaxi yuena, npadomy a £ 0.

4 Teopema npo poaknaJjaHHA KBAJIPATHOrO TPHYJIeHA Ha JIHINHI

MHOERHNEN. ARuo x, 1 x; — KopeHi kBajparTHoro rpudiaeHa ax® + bx + ¢,
TO NpaBMILHO, o ax*+ bx + ¢ = a(x — x)(x — xy).

5 Emnﬂ,upam'uum pun:umﬂnu HA3HBAKTE PIBHAHHA BHAY ax' + bx+¢=0,
ne a # 0. Taxl pilBHAHHA PO3R A3VIOTHCA METOIOM BREEJIEHHA HOBOl 3MIHHOL.
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1 Hxe a piBuaus He ¢ kBagpaTHHM?
a)8x*+Tx+12=0 6)6x*=0 B)3I'-22+5=0 rN2x—-10*=0

2 Poap'sgiTe piBasHHsa 8x* + 13 =0.

1 13 13 |13
a}—; ﬁ}? B) —,JE; J; ') KOpEHIE HeMAe

3 3maiimTe CYMY KOpeHIB piBHAHHA x° + 4x — 5= (.
a) 4 B) -4 B) =5 r) 5

4 ke a yncen ¢ KopeHeM KBAJpaTHOTO pIBHAHHA X* + dx+ 4 =07
a)x=-—2 0)x=2 B)x=3 rjx=4

8 Cruiern kopeHis Mae piBHaHHES 9x° — 12x + 4 =07
a) aBa Kopedi  0) KopeHiB HeMae  B) OJIHH ROpiHB  I') TPH KopeHi

6 PoaxnamTs Ha MHAITHI MEOKHHKEH KBAApaATHHN TpHuiaeH —2x* + 3x + 5.

a)—2(x— 1)}{x+ 2.5) D) 2(x + 1)(x—2.5)
B) 2(x + 1){(x — 2,5) r)—2(x+ 1)(x+ 2.5)
) ==
7 CrxoporiThk 1pid P
s | g1 x+1 x+1

a}I_"'lIr ﬁ'}:l-:"h:l IEI:l:u:“:fi I‘}:n:+4
; , T ;o 2x—3
8 3uaiifiTe yei dHAYEHHA 3MIHHOI X, IPH SKHX 3HAYEHHS BHPA3IR — - Ta

E T e JOPIBHIOOTE OJIHE 0JJHOMY.

a)-2; -9 8) -2;9 B) —9; 2 r)—-2: —6
9 Poap'sxiTh piBHAHHA X' + 5x° — 36 = ().

a)—2:2 0)—2:2: -3:3 - s S ') KOpeHIE HeMae
10 Bupaaire a a dopmynm x = vf + %ﬂf‘.

— 2uvt 2x — 2v x—ul X—U
iy Ble=—7— Ba="5g r)a=—3g

11 lna eEroroRneHHA A0AVYHONO COKY ILIAHVBAJNOCH nepeseaTH 216 T adayvk
3a KUTBKA peiicie. Ale gyepea ﬂecupﬂnmm BAHTAYKIBKH JIOBEJIOCH BHKO-
PHCTATH 1HINY MAIIHHY, BAHTAXKONIIOMHICTE K01 Dy/1a HA 6 T MEeHUIOK.
VHacmaokr usoro /18 nepesezenHs seix abayk ananobunocs Ha 3 peiicH
OLbIne, Hi% ITAHYBAJIOCH. JHAIUITE BAHTAKOIHOMHICTE HOBOT MAITHHHM.

a)24 T 0) 181 B)12 T r)9r

© Vector, Matha&Science 1a © Bisasinurrso oJHurmcte, Yo npass saxioment. Ko yacrins it mvinieaind we soke Gy hurrlupﬂl-h.‘ﬂ

repemenn B nourykopil cucTes abo nepeaana B -2 sinfl opa Gy ak-gxusn coocofmmn Gen IIChMOROTO JOIN0TY Rianus. Ja &oiHins
ODCTIMEE FISKA SOCTINE DhOTD MATESPIATY He smke DY TH ckormilossia e Nepetpoiaxy sho 108 oD NHEOPICTasH



Kpoxr (1) O6ennaitrecs y 3 rpynu masxom xepebxysanus. Poanoi-
JiTE 0DOB HAKH,

Kpox @ Koxaii rpym HeoOX11HO 03HAHOMBETHCS 3 OJIHHM 13 METO/11B
PO3R HIAHHH KBAJPATHHUX PIBHAHL TA BUKOHATH 3ABJAHHA,

I'pyna 1. 3acTrocysanus BrnacTusocTeil KoedinienTis

Bnacrapoer! KoedilllleHTIE KBAIPATHOTO PIBHAHHA 3aCTOCOBYIOTE 32 VMOBH,
10 PIBHAHHSA MAae JIBA PO3B A3KH, TOOTO JHCKPHMIHAHT € JIOJATHHM,

P ; N
RPNy Aruio eyma nepmoro goedienra
Axrmo cyma koednimenTin B i P : v
KBAJIPATHOO PIBHAHHA JopieHIOE 0 T ™ APYTOM)
P 2 e A0P et roedlIeHTyY, To DepuInil KOpiHE
TO Nepiii KOpIHE JOPIEHIOE 1, o LT el
4 JAPYrui ¢ 4acTROK BLILHOrO FEAENE — S B T
. i YHCJIOM /10 HACTKEH BLILHOIO 4IeHa
4JIeHA 1 Mepuore KoedilienTa : i
i nepmoro koedinienra

Axuo a + b +i'='|hTﬂ-"1=1--T==E HRmua+c=b,TuI.=—l.I==-£
rr—Bx+7T=0 r—8r—9=1(
1+{(8)+T7=0,10 1+(9)=-8, 10
g x.=1x,=7 x.=-1,x,=9 J

1 3 parypanbHEX 4HCe] Heplioro JecATEa Ta HPOTHAeKHEX 10 HHX YHCe
oDepiTh KoedilieHTH 1718 KBAAPATHOM PIBHAHHS, V SKOIO:

a)a+b+ec=0: 0)a+ec=b.
Ipa3ox
3 +5x—8=0, ) (" Bx¥*_3x—8=0, )
3+5+(-8)=0,170 | 5+ (—8) =—3, To
bl o
I1=1+I3:"'_' II=_11I‘=T
. g \. 5

2 Jlna npaponHoro ocBIT/IEHHA HA MopHInAx OYIHHKIBR v ¢pacagax podiarh
BIKHA ¥ (pOpMI HPAMOKYTHOIO TPHEYTHHEA, OIHH 13 KATeTIB fAKoro HA 41 cm
OLabIIME 34 1HINHIT, a rinoredyaa gopigsHoe 85 em, O0UBCIITE ILIONLY CRI0-
[MAKeTa JUIH TAKOND BIKHA,

I'pyna 2. Meron «neperkuiaHHa»

MeTon nepenbagae «nepexkugaausy koediliedta a 10 koedillieHTa ¢ TA YTBO-
pPEHHSA 3BeIeHOrN0 KBAJIPATHOTO PIBHAHHA.
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i JaranbHIi BHIISL
Poarnsnemo KBA/IPATHE PIBHAHHS!
ax* + bx +¢=0 2x*—3x—-565=0
[loMBO®EAMO a Ha KoedilIlieHT c:
v+ by+ac=0 y¥=3y—-10=0,D=0

Jna nopaneinoro po3s g3aHHA BHKOPHCTAEMO TEOpeMy,
obepHeHY 10 TeopeMmu Biera:

Hpuknan

¥, +¥»=-b, y,-y,=ac

.}r1+-}lz=_3* Yo" ¥ = 10

:,r1=ﬁj Y, =

—2

Tom anaiinen1 kopeH] PIBHAHHA ¢ NOOLTHTH HA KoeIINeAT @

J

Yo

II:_LﬂIE:

x,=2.5,x=-1

. ¢ il 1 i S

1 Poap'amiTs KBaOpaTHI PIBHAHHEA CIIOCODOM «IIepPeKANAHHM KoedilleHTa.
a)hx*-dx-9=0 D2 -x-2=0 B) 3x° -bx+9=0

2 Jlobyror nat HapokeHHA DaTeKIE AnaMa nopisHioe 552, 3HaOITE naTH
HapoKeHHda DaThEIE AllaMa, KO BOHH CBATKYIOTH CBO1 JIH1 HAPOIKeHHA
JIBA JIH1 1IOCHILVTE, AJ1e TATO HA O/THH J1eHb MOJIOIIIHIL 338 MaMy.

I'pyna 3. MeTon po3kiajaHHa HA MHOKHHKH

MeTton poaknagaHHA HA MHOKRHHEH Oepenpadae 3peJeHHA KBaJpATHOTO
PIBHAHHA 3ara/IbHONO BATAMY 10 pisaaaaa A(x) - B(x) =0, ae A(x), B(x) —
MHOrowieHH pipocHo x. Toal KomeH 13 MHOKHUKIE npapisHo0Ts 110 0. Mae-
MO0 piBHAHHEA: x* + 10x — 24 = (. Poarknanemo MBy 4acTHHY HA MHOMKHHKH:
+1l0x—-24=x*+12x—-2x—-24=x(x+ 12) - 2(x+ 12) = (x + 12)(x — 2).
(x+12){(x—-2)=0

x+12=0 abo x-—-2=0

x=-12 x=2

Bignmosigs, —12 1 2.

1 Poas mgiTs KBagpaTHI PIBHAHHA, PO3KJIABIIH JIIBY YACTHHY HA MHOMKHHEH.
a)x—-10x+9=0 0)x*-bx+4=0 B)x*—-9x+8=0

2  3uaivniTe [L10LLY CKIA/ICHKONO H]JHMH]],EHHH HPHMUWHE chopmm, v AKOMY
JUATOHAJE HYIONH JopieHIDe 29 M, a 0/iHA 13 cTOpiH Ha 1 M DuUikIa 3a 1HInY.

Rpoxk @ | IponemoncTpyiiTe KIacy CBol CTOPIHKH MIIPYYHHEAS TA PO3KA-
#ITh IIPO METOJ PO3B A3VBAHHA KBAIPATHHX PIBHAHL, AKHI OIIpaILOBYBAJIA
BAllIA I'PyTIA.

Kpox @ OOroeopiThk v rpynax mijicyMks npoexty. 4n kopucHOIO DyJa
orpuMmana 1HgopMaina? o raiibineme cnogobanoca? Hxl TpyaHOIN BHKNIA-
kann 7 Han aum sapro nonpanosatn?
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518 JlosenmiTs, mp nioma Heaadapbosaroi dirvpn nopisaoe (2y° + 3¥) oM™
JHAITE 3HAYeHHSA ¥, AKIIO ILToNA HeaadapboraHol (IrypH J0p1BHIDE
104 em*. HaBenennii HIKYe pHCYHORK BHKOHAHO CXeMATHYHO.

4

2y +6

519 Jlosenits, mio miolia mMecTHKYTHHEA AopisHwe (Tx° — Bx — 12) em”.
3HalniTL aHAYeHH X, KO0 [JI0MA WeCTHRYTHHEA JopiBHIoe 3 cM™.
Harenenwii ansde pHCyHOK BHKOHAHO CX@MATHYHO.

Jx+32 3x + 2

2x — 4
KN
520 Write an equation whose roots are x =2 or x = -9,

EN
521 Solve the problem.
The length of a rectangle is (x + 2) em and its width is (2x — 5) em. Find
x if its area is (x + 2) em?®,

X
522 Is the solution of the quadratic equation correct? Explain your thinking.

(Tx = 6)=(4x+ 1) e )
gy o =_4I 1 : | root— KOpiHL PIBHSHIES X
s N REEITRE : length — nop:nna |
3% -TT ‘ width — mupuna ,
*=3 1 :

' [

area — IL1011A
solution — poar'saanns !
Yoo e — . .

—_— . . e G .
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MOyHKEII BUIIPATTE BAKIIHBY POJIh

VY HALIOMY HUTT], aJI3e [IOKA3VIOTh
3ATIeEHICTE Mi% aMinHEME, DyHEL]
BHEOPHCTOBVIOTECA B DI3HHX FAJIV3AX,
AK-0T 1H(DOPMATHEA, D10/TOTA, €KOHO-
MI1KA, (DI3HKA, 1 HABIThE V NOBCAK/IEH-
I—IﬂM}" wurTi. Hanpuxnan, sapobiraa
IJIATA 22718 HTE Bl KLIBKOCT1 BlH-
upanmuauux IOJMH, PO3Nan pamoak-
THEHHX £JI¢MEHTIR 3AJIeHTEL B YaACY
1 MBHIKOCT] PO3Iaay, KLILKICTE Ha-
CIHHH JIJ1f BHPOIIVBAHHA BPOXKAKD
ITIIEHHI 3A1e3HTH B IO 3eM.11
Takow hyHEILIEW € 3a/1eKWHICTHL MACH
MAJMIOKIB Bl BIKY, 3AJICKHICTE TeM-
nepaTypH ﬂan]:m B HACY, 3AJIeH-
HICTE Mi7K BAPTICTIO KYILTEHOIO TOBADPY

TA HOTO KLTERICT) TOIID.

« ODyaxmia (funciion)

* Heaanemwua aminaa
(independent variable)

* JaneskHA 3MIHHA
(dependent variable)

* O6nacTs BHAHAMEHHS

* HOBTOPHMO 03HAYeHHS (PyHEIGI,
11 BJACTHROCTL TA COOCODH 3ATIAHHA;
* MOBTOPHMO 3aTaJLHITH BHTTIAN
JOHIHHOL (PYHEINI Ta Mo0VIyeMo
11 rpadik;
* 03HAHOMHMOCH 13 (DVHEINE ¥y = ~i—,

POArJIAHEeMO 11 OCHOBHI BJAACTHBOCTI Mf’ nain)
oF & * 00acTsL 3HAYEHE
Ta nobvavemo rpadik; :
: P (codomain)

* 03HAHOMHMOCH 13 d:},rmcmem y=x,
POATJIAHEMO 11 OCHOBHI BJIACTHBOCTI
TA MoOYIyemMo rpadik;

» Jlimiaa cpyaKImA
(linear function)

* [lapabona (parabola)
* paHalloMmuMocs 13 hyHELIen ¥ = =4k, . Tnl-]:uﬂ HEFE;HF
pOarJISHEeMo ii OCHOBHI BJIACTHBOCTI (Hiirning point)

Ta nodyyemo rpadik.
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DOyHKDIA — 11e NpaBHIo, 10 MOKA3VE 3AJEeRHICTE
Mim MuomHHaAMH A i B, ne komuoMy eleMedTty 3 MHoO-

- sHHE A Binmnosinae edunui eneMeHT 3 MHOoxBHH B,

- Ane He ROKHOMY eJeMeHTY MHoxHHEHH B 060oB'#3K0BO

- morpibHa BIINOBLIHICTE eneMeHTY B mEoxHHI A. Ha
JarpamMax HURHe HABOHUMO NPHEJIAIH TAKHX 3aJ1e-
HOCTEH.

A B

Jlna moanadens GyHKINN (IpaBlIa) HAHYACTIIIEG BHKO-
PHCTOBYIOTE JTiTepH f, g,h Aximo amigHa ¥ PYHKIIOHAIEHO
3AJIe3EATH BUT 3MIHHOI X, TO 1€ TI03HAYATE TaK:

AMIMHA AMIHHA

— e
- - - e o o -

. : ’ O6nacrn Obaacrs

BHAHAMCHHH JHAYEHL

EneMenTH MHONRHHH A HASHBATHCA HE3AJIENC-
How 3minnoro. Enementn muoxnaan B HazuBawTheA
3ATeHCHOI IMIHHON.

Muomkunay A HasuBawTs o0nacmio 6UIHAYEHHA,

= {2; 3; 4}. lle Bci 3navenHs, AKUX MOxe HADYBATH
Heaa e:kHa aMiHHa (aprymenTt), O6aacTs BHIHAYEHHS
noaaavawnTes I(y).

Muoxuay B maansawTh obigemo IHAYEHD,
B=15; 6;7; 8. lle Bc1 auavenHs, AKNX Moske HADyBaTH
anemxHa amigga (pyuruis), Obnacrs sHAYEHE I03HA-
yaTe E(y).
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( Criocobn aananusa dyurmii
|

Omuconmit Anamraaamii L Tabmwrarii I'padriunmnii
3a nonoMorow 3a 1onoMorow 3a nonoMorown 3a NonoMorow
CJI0OBECHOr0 OIMHCY hopmMyIIH TabJmMIIl rpadika
KomxHe aHAMeHHA -
He3aIIeKHOI 6 = 4 (x| 1|2
AMIHHOL Lﬂ-ﬂ 4|8

OOMHOEATH HAa 4

L

Ax BuauaunTy, i 3odpaxena pirypa ua koopauHaTHiill
momuHil € rpadikom dvarii?

[Ipoenemo BepTHRKAJMBHI HOpAMI, HepeneHAHEVIAPHL o ocl x. fAkmo
KOMHA BEPTHEAJILHA JIIHIA NPOXOJIHTE JIHINE 9eped oHY TOYRY (QIrvpH, To
MOYKHA FOBOPHTH, 10 1A (irypa aagae nesHy pyarmio, dxnw e npuaaiivai
OHA JIHIA, AKA neperHHae Qirypy B JeRIIBKOX TOMKAX, ToAl 1 (irypa He
Mozke cayryesari rpagikoM pyHELE, OCKUIBKE iCHYe IPUHAKMHI 0HA KOOp-
AHHATA X, AKA BiANoBLAae DLILI Hi% 0H1l KOOpIHHATI Y.

A

¥ ¥
o8y, e
MyrK1is | b He e dyuruiew
|
v/ | : X
1 ' i ¥
E By
; S b
ALl el - — Loodoot -
X I
Npuknan - - -

Ha miarpami noxazano yvHKINOHAIRHY 3aJekHICTE MHOHH A 1 B. Via-
1 xire:

a) ob1acTh BHAHAYEHHS 0) obnacTsL 3HAYEeHL,
B) JHAYEHHH APIYMEHTA, [IPH SKoMY dHadedHs hyHrUll nopieHe 2;
r) apaveHHs (pyHKINI, IPH AKOMY 3HAYEHHHA aprymeHTa gopisHoe 64,

Poap'azauus

a) obnacTe BHaAHaveHHAa: |8; 2T: 64);

D) obnacTe aHadveHk: {1; 2; 3; 4; 5;

B) 8;

l"'} 4. :
© Vector. Maths&Scence 1a © Busminirmso w/lrmers, Yo npass axment. Ko yactina mel modmisaimi ue mose Gy mrlnpmi.‘

repemenn B nourykopil cucTes abo nepeaana b -2l sl ops Gy ak-gxnstn cnocofmmn Gen IIChMOROTO JOIN0TY RL1aEls. Ja Kok
ODCTIMEE FISKA SOCTINE DhOTD MATESPIATY He smke DY TH ckormilossia e Nepetpoiaxy sho 108 oD NHEOPICTasH

ﬂ a—

"



- Hpm e i wli i s | e i i

Hano dyuarmio flx) = 2x + 4. SHaiigiTh:

a) anaveHHds pyHrwll, sroo x = 0; —3;

D) 3HAYEHHH ApryMeHTa, NpH ArEX pyvHELig Jopiesdwe —16; 7.
| Poar’'asannsa
- afixr)=2x+4 fixy=2x+4
j fiy=2-0+4 =3 =2-(-3)+4
| fl0)=4 f(-3)=-2
D) flx)=-16 flxi=1T
: 2x+4=-16 2x+4=T
| 2x=-20 2x=3
| 3
: x=-10 X=g

lMpuknan - :

| dx—3
| JHaIIITE 0DNacTE BHIHAYEHHA (PYHKIIL ¥ = B+ 1

Poas'aaannn

Obnacrs suanadenan [Xy) — e MHOKHHA BCIX 3HAYEHE, AKAX HabyBae
aprymenT hyHRILGL.
Ockimexn Bapaa 6x + 1 MicTHTECH ¥V 3HAMEHHHEY JIpo0y, TO:

1
S Bt 1 40 B A
| G 1

Orae, 00nacTio BH3HAYEHHA (QYHRII DVIVTE Yyl 4HCIa, RpIM X = B

B) A B

524 Buauaure, un nogada sianoeiaHicTs € yvukmien. Kosaomy satypais-
HOMY YHCJIY NOCTABIEHO ¥ BUINOBIHICTE OCTAYY IIPH JAlIeHH] Horo Ha 5.

gty
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525 lna gomuol doyHrIG] 3an0BHITE TabAMLI0 3HAYEHE.

a) flx)=38x+ 7 ﬁ}gcx:.=—%+3 B h()=15x-4 Dfx)=x*-5

(x [-2[-1]0[1) (= [-4]-2]o[2) (= |-7]-3[8|10) (x |-4]-1]|0]2)
fe ) L)l [ [ ]) @

526 Ha wmamonrky a3obpaskeHo 3alesmHICTE  MIN
MuoxuHavMHE A 1 B, Buanaure, a1 118 3aNemHICTE
¢ yHKmew. ARKmMo Tak, TO 3JHAHMTE o001ACTB
BH3HAMEHHA Ta 00J1ACTh 3HAYEHD.

527 DBmnanaure, Ha sxoMy 3 rpadiukie so0paseso PyHRIN,

a) 0)
34 y 4
a4 1
a1 AT
21 g
14 11
|
, f : | ; - : : $ b - 1 4 : | L 1 L : :
 [EEEE B BRGS0 IHR QR A arh IR R RS R Rl AN B R

ﬁﬂﬂi MukonaiBecbKHII MOPCHKHIL DOPT — OJHE 3 [OPOBIMHHX Jep:RABHHX
OUIOPHEMCTE TpaHCOOPTHOL raayal Yepaimn, ¥ 2008 pom nopr mocar
HAHBHINOIO 32 POKK HOo ICHYBaHHSA PIBHA BaHTAXKR0001ry — 9,2 MJIH TOHH,
3a O OTPHMAR ModecHHil 3Hak «Josora ToHHAa». 3 nopTy BUIDYBaeThes
eKCHOPT 3epHA 3 Yrpainy, ske neperoanThes Dapsken.
¥V rabmi saBeneHo gaHi Hono BHTpaT Dapien NAJLHOIO OPOTANOM
JIaBAHHSA,

P . ! . ¥
Yac nnasannaa 1| o q 1

bapsi, x (roa)

|Burpati manenoro.| . | g4 | 135 | 180
\_ ¥y (o) S

3a naraMHE TabTHIn:
4) BH3IHAYTE, CKUIBKH JOTPIB OANBHOO BHTpadae Dapxka 3a 3 roa
IIABAHHA,
0) anafifits, 3a CKUILKH roauH mapasnas Oapma surpadae 90 n
NAJXBHOIO;
B) BHpA3ITE ¥ 9eped X (BBaskaiTe, M0 BUHTPATH OAJEHONO HIOTOMHHH He
AMIHIOOTRCH):
r) BUaHagTe 3a GopMyI0K, CRIJIBKH JATPIB HAMTBHONO BHTPATHTEL Dap:ka
3a 7 roa nIaBaHHA;
1) BH3HAa4Te 3a dhopmyJiow, 3a AKHI 9ac Dap:xen byae surpadeno 405 n
MAJTEHOTO.

185
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2 7T
529 SmaimTh aHaveHHA pyHEMI fix) =x*— 1, akmo x= 1; -2; T F

530 D3BraiunTh 3HAYEHHA ApTYMeHTa, MpH AKHX dHadeHHdA dyarmi flx) = —Tx
nopieHwe (0, —7; 2; 14,

531 Crnamite Tabmngo sagadens pyaemil f(x) = 3x — 6 ;U8 BeIX IJIHX 3HAYEHB
—3 < x < 18 3 gporom 3. 3a Tabnunew aHAINTE:

a) aHaYeHH#A YHKML, ARINO APryMeHT JopisHwoe —3; 3; 9; 12;
0) 3HAaYeHHA APryMeHTa, OpH AKHX 3HAYEHHA GVHERINI JopieHIoe —15; 3;
12: 39.

X
832 Crknagire tabnunw suadeds hyHEL —F A BCIX ILLIHX 3HAYEHL

-15 < x < 20 a kpokoM 5. 3a TabIHIEID AHAHNITE:

a) aHaveHHA QVHKINI, SKI0 apryMesT JopieHoe —10; 0; 5; 15;
) 3HAYeHHS ApryMeHTa, IpH SKHUX sHaYeHHs dyHRm gopismoe —2; —1; 1; 4.

533 DBuaiunTe 00aacThE BHaHAYEHHA (DVHEINIL.

5 13 6 .
3 D) y= | B) Y= 2 rl':r'—E_
X

a)y=

s T et
X - & X X

3 hai
534 Illnoma kBagpaTa 31 CTOPOHOK @ CM HOpiBHIOE S cM®. Bapaaits chopMynomw

aanerHicTs S B a. YUn samae na opmyaa dvarxmin? Haseits sanexsay Ta

He3a e Hy aMIHHI, 3HAITE 3a miew dopmyiow S, axmo a = 4; 13; 2,5; %

{
835 Jlyk'sin ine ai mkoan aosomy Ha senocunei. Bin pyxaerees 3i mBRAKICTIO
12 gm/roa Ta qosae 3a f roj BiAcTaHb § kM. 3a1aiite hopMy 1010 341 HICTE
s ping f OOumemTh JHAYeHHS (PYVHKIN], AKOO JHAYeHHA aApPTyYMeHTa
nopieHOE 1; 3; 6; 7.
'l
536 IOcruna gpykye Ha HOyTOVIN 5 cTopiHOK TekeTy 3a 40 xp. CKUILEH cTOpIHOK
BOHA HAIApYEyve 3a 24 xs? SanmmmTs (poMy.Iy, o BHpaMkae 3aJleHICTE
KIIBROCT] 1 HAJAPYKOBAHWUX CTOPIHOK BIA dacy ! (v xeanmHax), 3HaimTs
3HAYeHHH [, npH sKoMy n = 32,

837 Ha preynry aobpamxeno rpadix dpyarmgi,
BH3HAYEHOI HAa npoMikKy 3 <x <4 3a
rpacikoM 3HAlIITE:

a) 3Ha4YeHHA v, Axmo x=—3;-2; 1; 4;

0) aHadenH# x, Axmo ¥y = —3; -1; 2;

8) HY M hyHEIN; _
') 3BHAMEeHHA AapryMeHTa, pH  HEHX )
thyurnis Habyeae NoAATHUX IHAYEHE,

1) 3HaYeHHA AaApryMeHTa, OpH #AKHX
hvHEKINA HADVBAE BLJ eMHHX 3HAYECHD.

v A

L
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Oynaxuis suay y = kx + b, ge k 1 b — miitcni
YHEIA, 4 X — HeaaJexHa aMiHHA, HA3HBAECThCH

niniiinono dyuxnieso.
S ————— .
.' Brnacrugoeri miniftnoi pyskmii
I'padik
snsonst | oo | AHifH0H | 3poctac | Craae
| hvHEIIT
MuosknHa |
Muoxuaa :
ix i oL Axmpo | Hxmpo
men ! atomme | PR | 35p L g0
g qce .

s nobynoen rpadika muiiHOD hyHRIO] J0CTATHLO
BUOpPATH JBA JIOBLILH] JHAMEHHH APIYMEeHTA 1 CKJIACTH
TADTHIID 3HAYEHE.

IHobvavemo rpadix dvernil v = 2x + 4.

Kpox 1. Em&uemu TAaOTHILH SEH‘IIEEIL (OVHEKIILLL:

-2 H"]
LJ'.D

A(—2: 0) — To4ra nepeTHHY 3 BICCK X,

Hyas dyaxwmii x = -2,

Hpuu 2. lloauaqaumo rouru A(—2; 0) 1 B(0; 4) Ha Koop-
JHHATHIH ILT0NTHHL,

Kpor 3. Cnoayanyo TOMKH OpaMo0 JIIHICKD TA OTpH-

maemo rpadir 3amasol pyHR.

OPAHHATA
v
y=kx+0b
y=2x+4

B(D; 1) — Toura
[ePeTHHY 3 BICCIO V.

_-— e

BICH OPJIITHAT

0 piet, nibeiore

[obyaona
rpadhika hyHrnil v
rpahivHoMy OHITATIH-
KATBKYIATOPI

GeolGebra

El

- EA
B |
N ol _.‘.JI'
Hyni dvaraii —ue §
AHAYEHHA APryMeHTy, -
NnpH AKHX AHAYEHHA
hYHEILT JopiBHIOE
vy, y= 0.
Mob anairrs mym
hyHKI, HoTPIOHO
pPOJR G3ATH PIBHAHIA

flx)=0.

-
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Mpuknan

. . ) 1 1 .
JHAHTITE TOYKH NepeTHHY rpadika oyHEIN f(x) = ~g¥ ~ g 3 BiCCO

‘:l abeupe Ta gicewo opauHar. Hobyayitre rpadis wiel dyHRLITLL
Poas’'azanns
* ¥
ConogaTry 3HaiaeMo Hy N byHRIOL
Jlnsa uporo poss’siemo pIBHAHHE /iy, | L5+
f{x)=0. g~ B8
1 1 2 | 0.5 1
- — SR B ——
—3x—5 =0 -3 —ﬂ_%"—‘i‘:{ﬁﬁl.- 1 2 3 x
3 -\
x=——

2
Orae, rpacir nixifiHOl (pYHKINT DepeTHHAe BICh X B TOMIN A(—ﬂg—; D}_

oD anaitri Touky neperHHy 3 Biccw y, 3HaIeMo aHaYeHHS QyHRIIT

npu x = 0;

1 1
| ﬂﬂ=—ﬁx—§
| 1

fO)=-35

Ore, rpadir niniitnol dyHrLI] DepeTHHae Bick ¥ B TOYIL B[ : —%)
: 1
Binnoeins. (—;: ﬂ]. (ﬂ; 3 )

JlinifiHa pyHKIA Moke HAOYBATH BHrIAny v = kx, akmo b =0, k£ 0. Taxy
(hYHKILO HAZHBAITL NpaAMO0 nponopuiitdicTo. Lle taka dpyarionansHa
JANEMHICTE MUK JIBOMA BEIMYMHAMM, KOJM 31 3DLIbIIeHHAM (3MeHIIeHHAM)
0/1HIET BENHMYHHN B KUILKA PA3IR, 1HINA BeIMYMHA 301LIYeThes (IMEHITYeTh-
cAl) V CTUILKH 3K PA3IB.

Dynurnia Buay y = kx , ne x —
He3aJlesHa aMiHHA Ta
k # 0, HA3HBAECTLCA MPAMOIO

NponopiinHicTIO.
I'padirom miel hyvHRIN e IpAMA, AKA TPO- 3 4 x

XOJIHTE Hepes novaTor koopaaHat ((0; 0).

"
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Axmo k& =0, To muiiiaa dyakmay=kx+ b A
HabyBae Buraany v = b, 'padnr Taxol pyHE- 2 £
il — npaMa, napanenkHa oci abeime, Aka | y=3
HPOXOIUTE Yepea TouRY 3 koopauHaramu (0; b). |

Hanpurnan, dpyuriia y = 3 118 Beix 3Ha-
yeHk X HabDyBae apavensa 3. Tomy rpalj]u-c =1

el pyHKIN — OpAMa, AKa IapajdelbHa ocl X e
i IPOXONETL wepe3 To4KH (x; 3), ne x — Oymp- ~* 3 2717 1 2 .4 4 | x
fIKe YHCII0, |
+-2

’ Hnnpamuyﬁ?ecﬂ]
538 Hxianasenenux dyvaraiii e muiimuvn? Haapite ixui koeditienTn & ra b,

a) y=8x 0) y=12x*- 17 B)y=adx+ 11

r}_}*z—;—x—ﬂ ny=—ldx e]j=%+12

539 DBubepits nunmie Ti hyHKINI, AK] € IPAMOI0 NPOIOPIIIHHICTIO.

3 OyKB, 110 MO3HAYAKTH NPAMOIPOMOPLIHHY (PVHKEINOHANBHY 3AJIE#KHICTD,
MIHANTECH HA3BY HANKACOBUIIONO YEpAIHCHKOro aHiMauliHoro dhilasmy.

(IpumiTka: nesaki OYKBH MOMKYTh BUKOPHCTOBYBATHCH JBIYi,)

D y=5 M y=-6x T y=-bx+5 'E Jr-;% A J,=§
B Ji:_% JI" x=4 §- J."=J:+T K F:%I H J’=TI+1

540 lloGyaviire rpadixkn dyHii,
a)y=6 0)y=-3 By=2+x Dy=2+1 pPDy=-x+3

541 llobyayiire B oguiil KoopauHaTHI IioniEHI rpadiky dyarmil y =x — 2
ta ¥y = 4. 3a MamoHKoM 3HAHIITE KOOPIHHATH TOYKH NepeTHHY rpadikis.
&
542 IloGynyitre rpadikn dynkmii y =—1 ta y = 2 3a qonomoroio rpadpivHoro
onnaiH-kaneryaaropa GeoGebra. YUm nepermHamoThea rpadikH [IHX
chyHE1?

543 llobovayirre rpadik doyHEKIN v = —%x — 2. 3a nonomoroio rpadika 3HAHIITE:
A) KOOPAHHATH TOYOK 1EepeTHHY rpacl:ii:a 3 OCAMH KOOPJHHAT;
0) anauenna dyukuii, axmo x = 2; —2; 4; —4;
B) JHAYEHHS apryMesTa, npi akux dyuruia gopisxwe 0; —5; —1; —2:
r) 3HAYeHHA X, IPH AKHX (GVHKILA HAOVBae JOJATHHX 3HAYEHb.
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544 He suronyioun nodynoen rpadika dyHEN, BH3HAYTE TOYKH [EPETHHY
LOro rpactika 3 0CAME KOOPHHAT,

a)y=x+12 0)y=15—x B) y=3x— 60 r}_-|.-:—4—-g-
545 Suaiinite nym pynrii, He Gymyoun rpadisx dyHrmii:

= By=4x-1Z B y=7 rllJr*:I;ﬂ
546 [lpn axomy aEavenHl a rpadgixk pyEEMI f(x) = ax + 2 DpoXoaHTE Yepes

Toury A(l; 0)?

547 Ha pucyHEY 300pamkeno rpadik dyvaxmi v = |x — 2|. 3a gomomoromn
rpadika 3HAHTITE:
a) KOOPAHHATH TOYOK [epeTHHY rpadika 3 ocamu;
0) 00J1acTE BHAHAYCHHHA;
B) 00JIACTE AHAYEHE;
r) 3aHa4eHHA QyHKIL AKX 3HaYeHHa aprymenTa: 2; —1; 3; 5; —4;
J1) 3HaYeHHA APryMeHTa, IpH AKHX 3Ha4veHH:A yHEIN gopisawe: —1; 2; 0; 4.

— —
g =Ky -3 927Ul ¥ 9 W 3 B B 7 B =x

548 D3enena rpevka  — baraTte [epesno
OLTKa, BiTaMiHIE Ta aminokHcraor. llina
KlorpaMa 3eneHol rpedxm — 50 IPH.
3anairre chopMyNoK0 3AJTEKHICTH BAPTOCTI
MOKYIIKM 3eJ1eH0l ['pedKH Byl MACH

gymenol rpeurn. lloGyayiire rpadix,
ARMIO B oKy / nokymamam e 250 rpy.

249 CrnamTh pIBHAHHA JIHITHOD DYHKIL, ARIIO:

a) MYHKILIOHAILHA 3AJIEMHICTE 3MIHHOI Y Bl 3MIHHOI X € HpPAMOK
OpOHOPLIiTHICTIO, a 1i rpadik npoxoauTs Yepea Touky A(—2; 8);
0) 11 rpadik DpoxXoaETE 9epes Toury B(—1; 0) napanensHo ocl abciHe,

bx, AKmo x < 1,

6—x, AKImE X > —2,

551 3a aroi ymoeu rpacdikn pyHriiin y=hkx+ 11y = mx— 3 neperuHaTLCH B
roanl A(—2; 5)? 3nailinite apadenna k ta m. [lobynviire B ouiil cueremi
KOOPIHHAT rpadikn IHX hyHKIIILL

550 IloGymyitre rpadix dyakmi y = {
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Poarnanemo npobnemay curyamin. Ynana adupae 3000 rpr
Ha mpiw, [Homicans BoHa maHye BLIKIAMATH O/IHAKOBY CYMY.
Hexait x — 1e cyma (y rpuBHax), Sy JIBYHHA [UIAHYE BUKIA-
ATH DIOMICALLA, & ¥ — 9ac (Vv MIcAIAX), AKAN HeoDX1THHI, mob
HA30HPATH BCK CYMYV.

SanesHICTs 9acy, 3a AKAN Yiiaaa Hasbupae rpoinl, BT CYMH,

HKY BOHA IOMICHIH BUIKJAJTATHME, MOMHA 3471aTH lb‘DPlI-I}".TIDIﬂ
Ly

_ 3000
P

‘x, vpu | 500 | 1000 ) s

mic.| 6 | 3 ) |

Ax GavnmMo, o GLIBMY CVMY TIBYHHA BUTKIATATHME e L
IMOMICAIIA, TO MeHIle 9acy il noTpioHo, mobd HasbapaTn ' \
Bew cymy. Taky hyHRUIOHANEHY 3AMEKHICTD MUK ABoMa  Oyvurwia sy vy = kx —
BEIHYHHAMH HAa3NBaWTH 00EepHEHO NPONOPHIMHONI.  NPAMa NPONOPIIHHICT.
Armo onua Benmunua aOLMBIIyeTses (IMeHIIYEThCH) ¥
KIMBKA pazis, To il IHIA Be/IHYHHA 3MeHIyeThes (30L1b-
IMYETLCA) ¥ CTIILKH came paais. ObDepHeRY IIpomopiii-

HICTH 3a1810ThL DVHEKIEn y = %

?

-

HNomipkvirre!
. LA . = : Hrnx anavens HE mome
ﬁﬁapnmm Epnnopnjﬁmm HA3HBAIOTH nabysaTi Hﬂﬂ:ﬂﬂﬂﬂiﬂ
| N B | i dhymsergi y = =2
Gynxiio By y = T, e x — HesanexHa ik Fos

e Y ,;_-r:,
Ilob emo rpadik dyvaRIil =X | =
yay p FERIY = = k [Mobynosa rpadika
s 61aem Tousol nobyaosn rpadika dyaggi y = — & =D
. . X FHEIL ="
noTpibHo 3HANTH AroMOra DLIkIIE TOYOK. v bl
Kpoxk 1. Crragemo tabnuigo sHaveHb QYHKIGT ' oHnAiH-

KaJILKEYARTOPI

(x| al-48]-3][2]-1] 1213 [45]9)
Ly | 1| 2| 3|45 9|9 |45]|3 | 2| 1)

W T TET ™ T e T e i~ TS

Kpor 2. [Toanaunyo ToMKH HA ROOPIHHATHIN [LIOIIIHI,

Kpok 3. 3'etHaemo X [IABHOK KPHBO JTiHIEK (OKpeMo
8 | ra IIl useprax) Ta orpumaemo rpadik dyuri vy = %

© Vector. Mahs&Science 1a © Bigtassinarmeo awflinrmcts, Yo npasa waxiomeni. Ko YacTima el myGnisaisd ue Mook {
whepemenn b noury ksl cacresi alio nepeaans b fgk-me s gops Gyk-axnsn coocolamm Ge I sonaT o o
ODCTIMEE FIEKD SOCTINE DROTD MATESPITY He soke By TH cromilomsin A fepeipoiaxy abo 118 G0




Y A

bt
==
-h-
T
“_
=
*‘

_ =

l-
I'I
-10-9-8-1-H-A-0 -3-2

T LT
o S =l o iS

|

Hi=t=8= =04 ~3~8

234 F@T- 0 10 ¥ a4 a7 ne by

L 1]
= [ TR=hy

1+
&k I
i
=

l-iLl-lilll
= %

¥

=)

=
nr
ik

I'pacdikom obepHeHOl MpomnopIiiiHocTi ¢ rimepGo/a, sKa
CKJIANAETLCA 3 ABOX YACTHH — BITOK rimepbosiu.

Ar Baunmo, BiTEN rinepbosm sBee Gukye 1 Dimssve (HeobmesxkeHo) Habm-
MAKTHCA 110 ocell KOOPIHHAT TA He MAKThL TOY0K NePeTHHY 3 OCAMI KOOPIHHAT.

Poarnsinemo rpadik doyukii y = —i—_ —

e

[lobyaona rpadika

|
dhyvurwii vy = —% |
vy rpacdivnomy ‘
. |

|

10
|
-
T
Ll
5
L]
|
|
|

3miHa gHaka koedilfienTa k BILTHAYIIA HA 3aMIHY po3TaAIyBaHHA rpadika.
Tenep sBiTEH rinepooan poaramosani v 11 ta IV useprax.

£ . . _ R N
Baacrusocri yvuxmi vy = =

Obnacr Obaacre pacix Tourn neperusny a
. HHIHAYECHHA AHAYEHE P OCHMHE KOOPIHHAT
| Div):x#0 E(:y#0 INnepbona | HEMAET

; . Bitien rinepbosm
s | Mo n | coerpivas e

L ¥ BRI i s NO4ATKY KOOPAHHAT | .

L
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Tpadix dymsnii y =2

p— R
— —

||f|-

Poaramosanmwii y I i I1I usepri Poaramosanmii y I1 1 IV usepri
Hrxmo k> 0 Axmo k<0
] 4
¥4 ¥
1 11
- -
0 X () X
111 A%
 Axkmo x>0 —y>0, |  HAgkmo x>0 y<0, |
 SRMo X <0—y<0 | | AKX <0 —y>0 |
Mpuknan = -l = 5
. . . 4 ) ¥ A
1 Poar mriTh pmrmm;=—1 rpadigHo. ot
, Poar’asannsa é
' 4 ;f:\\ y=
: Hﬂﬁfwﬂmd}m }r—.—l_'!,r—.-—]_ SIS T N SR !--I - I_
. B OJIHIH CHCTEM] KOODIHHAT.

I'padixm nepernHAKTHCA B ToMI X = —4. e,
Orxe, po3r' A30K PIBHAHHA: X = —4.
Bignoeins. —4.

IRRR PR TR

@mﬂmwmj . . _

5562 DBubepite mumme 11 dyuruil, saxi e obepreHow nponopuiitniero. Topui
BHIHAYTE, ¥ AKHX KOOPAHHATHHX YBepPTAX poaMilneH! rpadikn BHOpaHHx

& @
10 x 15 2
=" ﬁ]:-'-—ﬁ B)y=""" r)y= 15x ny=—_

553 DBnspaure, 40 e (QVHKIIEH 3aJIeHICTE MBHIKOCTI PYXY BUI Hacy.
SammnTs GopMyIIV LI 3aJIeAHOCTL: 3a { CeKYH/I BeJIOCHIIETHCT MO0 AR

450 m. Arow Gyna foro WBHAKICTL pyxy?
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42
554 Oyurmiw sanano GoOpMyIon ¥ = e 3HANTITE:
a) sHaverHA QYHKIN, AKIIO 3HAYEHHA apryMenTa Jopisaoe —2; 0.5; -7; 14;
0) 3HAYEHHA APrYMEeHTA, IPpH AKoMy 3HadenHs GyHRIN JopisHe —21;
0,3; 7; 10,5.
120

#
555 Obepueny nponopuiiigicers 3anaso GopMyJiow y = =7

3amoBHITE TAOMHINO 3HAYEHE (hyHEIN] TA JiaHalTecHd HA3BY HAHDLIBIIO]
KAPTHHH ¥ CcBITl, momen nodasa 2000 s*, Kapruaa Gyna npeaenToBaHa
2024 pory & Jlyuexry, asrop kapruan — llerpo Anramn.

i ' N
1 1
¥ 2 8 | 5 |15 > 1
¥ _ -30 | —40 —8 1,2
. bByken 4

K 60 C 15 0O -4 O 24 M -3

0 -15 ' 8 H 240 4 480 I 100

5566 [lns womuol dyarUL 3anoeHITE Tabyuo agavens, [obyayitre rpadisn

X hyHKLIA.
__18 _16
&) y==——= B) ¥ = X

Pzl-6] | 2]as] )faNa]=2]1] [0 )
|=~J'" | ] 4] 9 | .__3;| k-]" | 5 1)
4

557 3SuaiigiTh 3HaYeHHS ¢, NPH gKOMY Touka A Hanexurs rpadiky dyHKII:

45 12 119
a) v = SIKIIO A(c; —45); O)y= T axmo A(d;¢); B)¥= = axmo A(T; ¢);
i 10 27

r)y= 4 AKIIo Alc;4); ny= — + SIKIIO Ale; —2);e) y= — + fIKIIO Ale: 3).

3 merow as0epeskeHHA KYJLTYPHOI  CHAJIHHHA
MIBOCTPOBA CTBOPEHO 1JIDCTPOBAHY BHCeTABKY «AbDeTra .
Kpumy». Komua nmirvepa aberkm sanmeaHa JBoma

MOBAMH — VEPAIHCBKOID TA KPHMChKOTATAPCHKOID,
CHMEBOJII3VE BaMKJIHBE JUIA perioHy Micle, IMomain ato
[OCTATS.

JonafiTe BCl 3HAYEHHS ¢ TA JI3HAHTECHA RLIBKICTH
OVEE B a/1(hasiTl KPHMCBROTATAPCEROI MOBH 3 JTATHHCEROK rpadikon.

L i 10 10 s .
558 llobdyavitre rpadikn pyHKINN v = ~ TAY =~ BO/HIH CHCTeM] KOOP/HHAT.

II.,.-ll'-l'
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5569 He Buronyoum nodyaoeH rpadika ¢yHEIN ¥ = ———, BH3HA4YTe, 4YH

OPOX0JAHTE rpadik Hepes TOHKY: "

a) A(2; -18); 0) B(18; 2); B) C(-9; 4); r) D(12; -3);

n) E(12; 3); e) F(36; 1); #) G(=36; 1); u) K(-3; 12).
560 3uailnire znaveHHs k, SKO BigoMo, wE rinepbona y = £ NPOXOIHTE

Yepea TOYKY: ¥

a) A(3; 7); 0) B(6; 5); B) C(-2; 8), r) D(9; 11);

1 4 3 7

) E(_E; E] e) F(?: 3/ ) LA—6,2; 3): ) M(10; -0,7).

561 [loGyvayiire rpadix dyvarmii v = E 3a nonomoromo rpadgika aHAITE:

a) aHaYeHHA QYHKILL, AR ﬂ}'_II'].TMEI-IT nopieHOE 2; —3; 4; 6; 12;

0) aHAYeHHSA apryMeHTa, IpH AKAX (PYHRINA JopiBHIDE —6; —3; 1412
B) 3HAYMEHHH APryMeHTa, NpH AknX hyHEIIA HADYBaE J0ATHHX 3HAYEHE;
B/l eMHHX 3HAYEHE.

562 I[lobyayirre 8 oauiit cnereMi koopausar rpadikn dyaRNil v = E iy=x
T4 BHIHAYTE KOOPIHHATH TOYOK IXHEOTO EPeTHHY.

563 Poap'smxiTh pIBHAHHA rpadivgHO.

8 12 4 10
&];HI+2 ﬁ}EI-? B};-x—ﬂ r}?—-ﬂ
&
564 Poap'ssxiTe piBHsHHA rpadiddo aa gonoMorom rpadgivHOrO OHNAMHH-
ganerynsaropa GeoGebra.
=8 _g=3 R
. a)x—4= = 0) 2x 5—I B) 4x—9= =
2% :
565 OSanano dyarmio y = f(x), oe
| %l AKI0 X = _ll'
fixy=+4 2x+ 4.5, armo—2 < x<0,75,
, % arme x> 0,75.
FHalimTe: 1
a) f(-3); 6) f(1): B) f(-1); 21
r) f(6); 1) f(0); e) f(12). e |
*
566 |loGyayitre rpadnkn dyHKLIT,
) Tx—14 6) _dx—14 \ _ 97— 27
W= x*—2x A S R
E
567 Ilobynyiire rpadikn ynKiii,
g) = 64 = 80
T (x+ 4 YT G+ 5) (- b) -~
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7

F

uabyeartu

JAerKo

-
- =
ey

INomipkvitTe!
Ui Beix aHadensh Momse
He3amesna

asinnza x v doyren y = 7

Janemuicrs 0N KBAIPATHOI JUIAHKHN Bif ii A0B-
HHHH MOjKHA 3anatd dopmymnomn S = @, AKIIO 0 M —
CTOPOHA JIJIAHEH, a S M° — mioma. 31 aMIHOI0 JOBRKHHH
MAAHEHR BUINOBLIHO aMiHDeThes 1 11 mooma. s sanes-
HICTE TAKOXK € (PYHKILIFW, a/Ke JIH KOKHOIO 3HAMEeHHs

I'padix dynxmi y = x*
DVIAYBATH
KIMLKOME TOMEAM, 110
JIOTRO 3AMAM SITOBYIOTILCH:

(0; 0D, (1; 1), (2; 4), (3: 9)...

S8

[No6ynosa rpadika
iy =
y rpacivmony
OHIAIH-

KAMLKY1STOPI
GeolGebra

@ iCHYe e/JHHe IHAYeHHS S,
(ﬂ M| 2 . 20 3 ﬁ\|
LS, m* 6,25 9

(5o )—

=

E

IloanaunmMo HeaanemHEY IMIHHY 9epea X, 4 3aJ1emHy —
4epea y Ta 0TpHMaeMo (QOPMYJILY ¥y = X%, AKOK 3a/1aeThCH

hyHRIA.

IMobyayemo rpadig dyuguii vy = x°.

Kpox 1. Eﬂna.ueuu TAGAHID 3HAYEHD d}}*mum

(x

-3

—2

-1

0

i

2

2

9

.

3

0

1

: 4 il

Kpox 2. [loapauynMo ToMEHR HA ROOPIHHATHIH ILTONIHHI.
Kpoxk 3. JeqnaeMo 1X I1aBHOK KPHBOK JIHIEH Ta OT-

pusmaemo rpadik dyHEIN ¥ = 2°

= kD B e EN O =1 08 D%

5

4

Jd

2

ek
b
I

3 =271'0

IM'padikom chyurii vy = x* ¢ napadosia 3 BepHIHHOW

B To411i (0; 0).

efice 1a © Bagssiiirreo oJlinrmctes, Yo npaks axiiment. Ko YacTima el myGnikaii de moske GYTH RUITBOpEi.
sy ol cocresi albo nepeaans b Teni-m el sinf opst Gy k-sKnsin coscofmmm G IR MOROTE JOasoay RilLanus. Ja o iHis
UM BN S0C THHE LRI METEPIATY We Moke Sy TH ckommilomsiia e lepeipoiaxy abo 108 (EEGo BHEOpIC TaiH



— e e G cEee = e Gme MM G G ol . e GG cEEe cE . o ol

[Ipornnexuum sHaYEHHAM
APryMeHTa BUANORBLIAE 0JHe i1 Te
caMe JHavYeHHA QYHKIL
(—x)y=x*

i i
i |
: HeRIJ eMHIX 3HAYEHD JI
. (v =2 0) opn Gyab-skoMy X

r- - CEE O O O .

T OTE O T T O T O T O O O R OEET O W O O e

Obnacrs O6nacTs
BHAHAYELHHA ﬂHﬂ‘-lE]:[lh
Diy):xe R E(G):y=z0
. Yei nenigemmi
Y1 unena ;
.
 Hpuxaan - =
A
 Poas'skite piensgaas x° = 4 rpadiuso. :
1
- Poar'asanus i

Mobyuyemo rpacdikn dysxniit y =iy =4 =
OHIll cHcTeM] KOOPAHHAT.

I'padikn nepernnawrhes B rouxax (2; 4)
1(=2; 4). Orke, MaeMo IBA PO3B A3KH PIBHAHHA:
x=—-21x=2.

Bimnosiae. —=2:; 2.

| —— 0O0®

568 @yvuruiw sanano dopMyJIoD ¥ = . 3HAITITE 3HAYEHHA (QVHKIL, AKIIO
3HAYeHHA apryvMeHTa nopieHioe —2.5; —1.5; 3.5.

e
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569 DOyurmw aagado dopmyaow y = x°. 3a

rpadikom hyHELL 3HANITS:
a) anadeHHs GyHRON, HRNO 3HAYEHHS
aprymedTa aopisawe —1; 0; 2; 2,5; %
0) aHa4YeHHA ApPrvyMeHTa, MpH  AKOMY I
3Ha4YeHHA vHEKI qopisHoe 2; 4; 7. "
-3 -2 -19 4.2 3 z

¢
570 DBuanauwre, un mpoxoanTs rpadik pyHKII ¥ = x* Yepes mogaHl TOYKH, He

BHKOHYIOYH 00y 108 rpadika dhyHrmi,

3 OVKEB, 110 BIANOBIAAKTE TOYKAM, SKI HANexaTs rpadiky dyHELH, cKIagiTL
HA3BY TPAIHIIIIHOI VEpalHCEKO] IUIeTeHol DicepHol NpHKEPACH.

2 4
A (?" Y l K (0,01; 0,0001) l

I1 (10: —100) 11 (-0,7: —0,49)

H

H (—6; —36)

il
N

H(-11;121) )

| wt
J1(10; 100) ) Cl-i (0,7; [L-iﬂ}_J ( C (-6; 36) -) ( A (-8; 64) )

571 @Oyurniw zagado dopmynoo f(x) = x% 3HAMTE TA NOPIBHAITE:

WD) O wLSI 2 fl5)irl5)

= N T )

572 He puwonyoun nobynoBd, 3HANAITE KOOPAHHATH TOYOK [NEpeTHHY

rpaKiB (QYHRKINIL.
a) y=x"iy=4x—4 By=x"1y=-6x—-9
573 llobyayitre B oaHli cHeTeMl KoopauHar rpadiks PyHRIGH Y =X 1y=x— %
T4 BHAHAYTE KOOPIHHATH TOY0K IXHLOIO NePeTHHY.
574 Poas'ssxite rpadivso piBHAHHA,
a) x*=2x Glx*=8x—86 E]f:% rx@-x—2=0

5756 DBmrapavTe KUIBKICTE PO3B A3KIB CHCTEM PIBHAHB, NOOVIVBABIOIH Irpadikn
KOAHOTO 3 PIBHAHB.

y=3, ¥y=-2, y=x, y=x,
a) { 0) { B) { r)
= y=x y=x° y=2x+3 y=0
19‘: Vector, Maths&Science 1a © Baowsssinurmes oJlinrmcre, Yo npans saximent. Kopen yacrina gicd mynisaid ue some VT juIrsopei.
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¥
576 Ha rpadiky zo0paseHo sajekHICTh TPAEKTOPI MOJLOTY KHHYTOIO I/l
KYTOM 10 ropuzodTy ma4a h (v serpax) Big gacy { (v cexynaax). 3a
rpadixkoM BHIHAYTE:

) MOYATKOBY BHCOTY, 3 AKOl KHHYJIH M 84

0) MAKCHMAJIBEHY BHCOTY NOJIBOTY M S4a;

B) BHCOTY, Ha AKIH Dy M'a4 y momenT gacy 0; 6; 12;

) Koy M a4 OVE ¥ cBOI HaliBHINE Toq);

1) CKLUTBKH Yacy JIeTIB M Y JI0 MOMEHTY [PU3eMJIeHHS,

fr (ma)

A

'
8

=32 3 as 61 9 10 11 12 13 14 15 (o)

577 llobynyirre rpadik dyurmii f(x) = . 3a rpadikom anaiigits f(—1), f(3),
f1=2), f(0). Axi 3 Towor A(l; —1), B(—1; 1), C(—2; —4) sanemxars rpadiry
hyHEIN?

578 DBunanavre rpadidHo KOOpIHHATH TOMOK NepeTHHY rpadikiB (OVHEIDIL
a)y=—-x"tay=—x-5; D)y=—2*ray=—x+2,

879 lloGyayirre rpadix dyarxmi y = x*:

4) BHIHAYEeHHI Ha npoMiskky 0 < x < 4;
0) BuaHaveHuit Ha DpoMimKy —3 < x < 3.
2
580 IloGymayitre rpadikn dyHKIiiii.
g Bt 22 P
MI="r+2 =T -3
d
581 IlodvmviiTe rpacdik ¢yHEIII 3a JoO0OMOTOK TrpadgivyHOre OHJIANH-

kansrynaropa Geolebra:
x-, aruw x <0,

flx) ={

2x, axmo x > 0.

*
582 3anano dyHEIID

X, axmp—Jd<x<2

9, armo x <—3,
fix) =
4 axmo x > 2.
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f(10).
0) llobyavitre rpadik 1miel pyHKIIII.
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g

Kuin y = \/x, ii rpagik Ta Bnacrmsocri

Poarnaaemo iHIny npobiieMHy CHTYALK: 3a BiIOMOI
ILIONIEKD KBAJAPATHOL JUIAHKH NOTPIOHO 3HAITH 11 JIOBKH-

n HY. 3aNeRHICTE JOBKHHN KBAAPATHOL JUIAHEN Bl 1T 110-

Ilnoma kesaapata Il MOMHA 38JaTH GopMyJIon a = JF_:. AKMIIO S M — IUI0MIA

§ = g AUIAHEH, & @ M — 11 JIOBKHHA, 31 3MIHOK 1000 JLUISAH-

Bupaaumo a KH BIINOBIHO aMiHIeTheA 1 11 JorxuHAa. [la sanemnicrs

a thopmynn: TAKOMK € {bj"HlﬂliElﬂ, amse 8 KOEHOM J0IIVCTHMON JHA-
e JE YeHHs S ICHYE ¢JHHE JHAYeHH .

[Moanaunmo Heaanemuy IMIHHY Yepes X, a 3aJemHy —
Hepes ¥ Ta OTpHMasMo wlﬂ'}'ﬂ}’ J— “J';, AKOK 3a1a€ThCH
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Kpoxk 2. [loanayumo To4rH HA KOOPIHHATHIN ILIONIHHIL,
Kpoxk 3. 3'egnaemo 1X miasHO0 KPHBOD JIHICK TA OTPHMA-

emo rpadik dysrdi v = x.
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Ipadixom dyrxwuii y = vx e BiTka napaGou, mo
BaxonuTh 3 Toukn (0; 0).

d . ™,
| Bnaerusocti dyHRIi vy = Jx
| Obnacts | ObnacTn Pt Toukn neperuny a

BHIHAYMCHHS AHAYCHL F OCAMH KOOPIHHAT
| DNy):x=0 '. E):y=0 | Birka napadomnm x=0,y=0

: 4 '
Ver nenin'emm Vel nenin'esmm Poaramonanua y |
YHena YHena YROPTI. __)'

Ax nmopiBHOBATH BHPA3H, O MICTATE
KopeHi?

Poarnauyemm rpadik pyHRME v = Jx,
MOMHA DOMITHTH, 10 31 30IBIIeHHAM 3HA-
YeHHHA X 301/IbIIVeTheA dHaYeHHa y. TobTo

m{mﬂxi}xi,mﬁﬁ:}ﬁ:.
V3l 7
3<7— 3 </ 7

IIpuknan ~ - - -

Poas'sixire rpadivao pisBHAHHS
1 Jx=-2x+10

Poar'azanns

MoGynyemo rpadikn bymrmiii y = Vx i
v ==2x+ 10 B 0s1H1/ cHCTEM] KOOPIHHAT.
I'padixn nepernnamwrses B toum (4; 2).
Orixe, MaeMo Po3B H30K pIBHAHHA: X = 4,
Bingnosine, 4.

@ MonpaxTukyiirecs |

583 @yurmio sanano GopMyIon y = "u!; . 3anoBHITE TADIHIID 3HAYEHE.

& 004 16 i 2.25 Eﬁ‘\
" | | 49 i
1
y 0.3 5 () 12 -
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584 @yHrINW 3a0aH0 QOPMYIION ¥ = Jx.3a
nonomorow rpadika QyHEL 3HATTE

a) aHAYeHHA (PYHEIN], AKIID 3HaAYeH- |
Hi apryMedTa gopisHwe 0.5; 2; 3,5; 4; L = -.ﬁ-
6; 7.5; 9; [

0) aHaYeHHA ApryMeHTa, OpH SKHX T

JHAYCHHA HEMmMI ngopigHioe 1; 1.5; o e
2; 2.9; 3. - o el 1123 4 & B T B 9x

PeavabsTaTi ORpYTIITE 10 NECATHX.

4
585 Buauaure, un npoxoaurts rpadik hyurii y = Jx Yyeped Ho/1aH] TOYKH, He
BHKOHYIOYH D00V10BH rpadika.

3 Gyks, 110 BLINOBIIAIOTE TOMKAM, 9Ki Hanexats rpadiky dvHEKLIL, cCEIaIiTh
Haaey oauoro a Haficrapimmx sicr Chaobomanmpau. Miero poaramopane
Ha Oepeair piuxkn Cisepcbkmit Jlopens 0Ol mIHIKAA HAWBHAOIOL TOpH
XapRIBCEEKO] 00JTACTI.

l M (4; 2) l l B(5: 3) ) (E (49: {].T]) Q(U.HE: ﬂ,ﬁ])
[3(16: 4) | @{9: —ﬁ.m) E{(n,ﬁ; ﬂ.-’i@ %“
o N
w

586 BuHailmTh 3HaAYEeHHA a, IpH AKEX rpadiky dyvHmi y = Jx Hanexars Tourm:
a) B (a; 8); 6)C (100; a); e) J1(0,64; a); r) &K (1,69 a); 1)3 (400; a).

587 llopiragitre aHaAYeHHA BHPAIIR.

a)V3TiV27T 6)J1.7i 1.8 1) 6i 38 r) 345 i 54/3
) gi-ﬁ &) /50 i 532 m}%-ﬁ}i%ﬁ n}n,al“ﬁ&i{},ﬂlﬁsg

- 4
588 DSanummirTe wneaa B NOPHAKY 3POCTAHHA 1 Ji3HaliTecH HA3BY HepUIOro
Y CBITI [JBOMHONO YOBHA, YKpPalHCEK]I KOJAKH CTANMH [epUIHMH, XTO
CTBOPHEB Ta NOYMAB BHKOPHCTOBYVBATH NTBOIHNH YOBEH.
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590

291

592

293

=

OBepiTh yel HmM 9Mca, AK1 POITANIOBAH] HA KOODIHHATHIN IPAMII M1
YHCTAMM!

a) V5 i v25: 6) Ti121:
B) =100 i —/58: r) —/43i-3,7.

=0 —8: = =4
sy el g
3:4:6:8:9: 10

PoaramyiiTe uyncna B nopaakgy crajianHg

a) V15; 3; \16.5; 4; V19 6) 0,25; —: ﬁ J0.3; \f

Buanaure, un neperunaerncs rpadik dyaruii y = «.E TA HABEINEHA
npsiMa. Axnw tak, To aHANTITE KOOPIHHATH TOYOK HEPEeTHHY.

a)x=16 0) x= 10 B)x=—4 rx=a(a<0)
ny=——_6 E}_}':'JE ®)v=r¢c(e<0) H)y=cc>0)

Poar’saxiTe pisnaHEA rpadivno.

-H}J[::*J;E 'ﬁ}*JG;=::IE :H}'_Jf":l:zﬂii; Iﬂ|1£;r:;__

[obyayiire rpadix dyusuii fix) = —x. 3a rpadikom auaiiits f(1), f(4),
fi2), (0). Axi a Touor A(1; —1), B(4; —2). C(2; —4) manexats rpadigy

hyErmi?

594 Poar'mxiTh piBHAHHA rpadidHo 3a Monomorow rpadivHoro oHjaiifH-

x
596 [loGvnyitre rpadikn dyHKILIII.

597 [lobynyiire rpadik dyurmi flx) =
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kanaegyiaaTopa GeoGebra.
DVr=4-3x §-3c-10=vr wr=y k==

3anano pyHKILD Ay
-2, axmo x < 0, T4
— 4o
4 {\‘I’;.,ER]I[{]IEU. i
IHANTITE: ST e
a) [(-2); 6) /(1); 8) f(-4); 42y} 123 4 5z
r) f(9); n) f(0); e) f(25). it
-9d
= [ B
_E.,.,

o x—3Jx _ x+x
e S Vx4l

2 axmo x> 0,
{—«,‘E axmo x = 0,
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1 Cepen nomanux dyHEIG obepiTs Ty, rpadikoM fxol e napaboiia.
Ay=-1-8  6)y=1 ) y = ny=%
2 Ha axomy 3 pHCYHEKIBE 200paxeno rpadik odepHeHol nponopiiiiaocT:?
a) ¥ 0) A5 B) Ay r) Ay

X A

3 YramiTh 0DJacTh BH3HAYEHHA (QYHREIL ¥ = -Jr:: :

a) yel9Hcaa  0) yel BUTeMHI 9HciIa  B) yel JOBAaTHI 9HCJIA  T) Yol HERUT eMH] 4Hcia

4 Buaitgite anavenns pyHrLdl y = o, armo x = 4.
a) —16 5) 16 B) —8 r)—4

5 3HalimTE JHAYMEHHA apryMeHTa, NpH AKoMy (DYHEIA ¥ = 4x — 5 HaOyBae
anadeHHd 11.

a) 4 6) 6 B) 8 r) 10
6 Hrka 3 To4or HANEXRHUTE rpagiky (byHEIN ¥ = -».E ?
a) A (6; 36) 6) B (36; 6) B) C (36; —6) r) D (36; 0,6)
» ; = 16
7 Buazsaure, v ARHX YBepTAX posTamosaHuil rpadik dyHEIN ¥ = ===
a) I ra 111 0) 11 ra 111 B) I Ta IV r) Il ra IV
8 Crimsxn coiILHHEX TOY0K MAWOTE rpadike dyarmit y =x* rtay= Jx?
a) OIHY D) Bl B) $ROITHOL r) Deam4
9 3a axoro aHadenada m Todka M (m; —14) sanesnTEs rpadiky OVHKIN vy = %‘?
a) —0.26 D) 0,25 B) —4 r) 4

10 ObepiTh NpaBIILHAIL 3AITHC.

a)3Je<VJ13 6247 >30 B}TE-:’%JE_D r}a\gﬂlﬁ

3

11 He aroHYIOMH D0OYI0BH, 3HAINTE Vel TOYKH DepeTHHy rpadikis dyHKIi
y=xtay=—2x

a)A(0;:0),B(-2;4) 6)A(0:0,B(2:4) pA(0),B(2:—4) nAD:0),B(-2;4)

—
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Dot in poGioen HloBonn s fymmail
_-._ Yy 1y KanbKynaTopi GeoGebra»

Kpoxr (D Ob'epnaiitecs v 3 rpynn. Poznomunite obos’aaxn. [ligroryiire
HeobxiaHl s pobors npuerpol (HoyThyk abo koM wrep).

Kpox @ 3a gonomorow rpadivsoro ornaiis-gansryasropa GeoGebra
noovayiite rpadikn HaBeneHHX dvHEKMN, CTBOPITE IHCTPVKILID HA TEMY:
«Ilobyvmosa rpadikie dpyHENN v rpadivaoMy Raaskviagropl GeoGebran.

I'pyna 1

[MoGyayitre 3a ponomorow rpadivaero kansryingropa GeoGbra rpadixn
hyvHKII v = -il y= E Ta ¥y = —4dx + 8. 3MIHOI0OMH 3HAYeHHA KoedinieHTa k
Ans obepHeHol NpopopliitHoCT, 3HAIIITE TOYKH HepeTHHY rpadikie, sSKIio
TaKl icHY0TE. 3a rpadirkom y = —dx + 8 anaiinits By dyarnii. 3a rpadikom
dbynxii y = Jx nopisaaiire y(0) Ta y(9).

I'pyna 2

[loGymyitre 3a gonomorom rpadissoro kanekyastopa GeoGebra rpadikn
dbyaruiil vy = % ¥ =X Tay = 5. 3miHowYH aHadYeHHA KoediienTa k s
00epHEHOo] ITPOPOPLIITHOCTI, 3HAILIITE TOYKH MEepeTHHY rpadikie, AKIIO Takl
ICHYIOTh. JHAIIITE TOYKH neperusy rpadika dyarmi y = 5 3 Bicew abenne Ta

opaaHaT. 3a rpadgikom dyukmii y = x nopisasiire y(—1) Ta v(2).

I'pyna 3

- Hobvovitre aa nonomoroo rpadivaoro ganskviasTopa GeoGebra rpadikn
o N g , -
hyHKI ¥ = i | x| Ta v = 3x. IMiHOKOYH 3HaY9eHHA KoedimienTa k naa
obepHeHO1 MPOPOPIIITHOCT], 3HANIITE TOYKHN NepeTnHY rpadikis, AKIIO TAKI
icHVIOTE. Baanaure, uyn npoxoauts rpadik dpyHRLIT y = 3x yepea Touky (6; 2).
Jda rpadiroM pyvaEI ¥ = | x| nopieaaiTe v(—4) Ta v(4).

3pazox
f [loGyayvitre aa monomorom rpadivsoro kanekynstopa GeoGebra rpadixn

, (hbvHEINH vy = o |x| Ta v =2x - 1. 3mHE0IOMH 3aHAYeHHA k 1718 obepHeHoL

(J NPONoOPINITHOCTL, SHAITTE TOMKH NepeTHHY rpadikiB, AKII0 TAK] ICHYIOTh.
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Inempykuia 0na GUKOHAHHA 3060AHHA
1. BaiigiTe 3a nocunanaaMm: https://'www.geogebra.org/graphing.
2. ¥V Padry komanod 3a nonomorow Knasiamypu seemits norpioay dysxiio,
3. Harucuirs #a erpinoury Enter, nod nodyayvears hyHKIL0.

- T - -
-
,--‘:"

[PH.:LDHRHMEH.HJ :

( Knasiarypa ) FEBE ‘/[ Enter ]

k
4. Byavemo rpadik nepmoi dyargmii ¥ = —. Peryawowyn nog3avHKoM 3a J10-

HOMOI'OK MUIITKH, MOMHA IMIHIOBATH au;uemm koediiitiena k. 3MiHIOEMO
MAKCHMANBHE Ta MiHIMANbLHEe 3HAYeHHA An# Koedimienra k. Jaa uwo-
ro HaTHerRaeMo Ha Tpu kpanku Ta obnpaemo nvuarr Hanawmyeanna, ¥V
BikHl, 01 Bigrpusiocs, obupaemo nyvarr Hosaynor 1 BRazyeMo MIiHIMAIE-
He TA MAKCHMAILHe 3HadeHHsa —20 Ta 20 siuanosiaHOo. A MId Toro, mob
NOB3YHOE BioOpamaBcs v BIKHI rpadika dvHKINN, 0oTpiGHO NOCTABATH

rayiouky Oiia Hokazyesamu obexm y nyuagti OcHoaHi.

= - — T e cws e w . — e

_&' - 4 . .'u - :_
. 5 )
® LN T
. -
[

|-

.
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5. byayemo rpadirn gpyroi (y = 2x — 1) ta Tpersoi (y = |x|) dyHriiia. 3ua-
XOJMMO TOYMKH NepeTHHY, AKNI0 TAKl ICHVIOTH, KepYH4YH IOB3YHKOM TAa
IMIHIOIOUH 3HaYenHs koedimienra k. asa rtoro, mod noaHadnTH TOUKY
NepeTHHY, IepexoauMoe B MeHw fhempymenmu Ta odDApaeMo 1HCTPYMEHT
Tourxa, CraBuMo TOYKY B MOTPIOHOMY MICIIL.
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RKpox @ I ponemMoreTpyiiTE CBOI IHCTPYEINT ¥ J0BLILHIIT thopMmi (npeaen-
TALlA, Bieo, IaKaT, JoKyMeHT, poanpykieka). [lomimireea croiMn Bpamken-
HAMH 111040 pobori B rpadivHomy ganeryiastopl GeoGebra.

Kpoxk (1) O6rosopirs nigeyMku npoekty 3 yeim kinacom.

o mikaporo miananuca? o spaznno waidinsme? [lo 6yvio cknanuoro?

Han wam tpeba mompamoepatn? Hka rpyna maiimepame cTBopHiIA 1H-
CTPYKILID?

s
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EnemeHTN CTAaTUCTUKMN
Ta aHanis gaHmx

CraTHeTHEA € YACTHHOK HAIIONO
noBcARAeHHOro kuTTda. Mnm ayerpi-
qaeMo Ta0JIHIL, MCTOrPAMH, KPYTOB1
TA JIIHIHHI JIIarpaMHA B I'a3erax, ®yp-
Hanax, Ha sebcaiirax tomo. Ypsan,
COLLIAJILHI Mepes#l, MIIPHeMCTBA BH-
KOPHCTOBVIOTE CTATHCTHEY JLIA IpO-
rHO3YVBAHHA 3IBHY0K, MIOTped 4H mo-
BEIIHKH JTIOIed.

CraTHCTHYH JIaH] DoTp10H] 118 BH-
MIPIOBAHHS TA BHIHAYEHHSH llepeBar
METONY HABYAHHA YH JIEBOCT] JIKIE,
a00 HABITL BIJIHBY HOBOrO 3aKOHY.
[Ipencrapenns NaAPx 3a J0OMOMOTOI0
rpacpikiB, Jiarpam 1 TabJIHIE JIOMOMa-
rae Kpamnie 3poayMITH 3MICT TA JIerie
IHTEPNPeTYBATH JaHl, AHAMZ JNAHNX
JACTOCOBYIOTE, 110D OTPHUMATH pPl3HY
1HhopMAIIID PO J1aHl.

Kniwouosi cnosa

=Tl
* DYAVBATHMEMO TOUMKOB] TA KPYTOBL ] * Toukora miarpama \

NiarpasMH, I‘]["I'EII‘pElM]J A TAKOMK
MIaArpaMH «CTOBOVD — JIHCT S,

* POSTTIAHEMO [ePeBArH TA HETo1KH
PI3HHX CIOCODIE LIPe/ICTARIEHHS
AdHHX ¥ -I:THTH-ETI.[[IIi:

* MI3HAEMOCH, 1[0 TAKE Cepe/iHe
apHdMeTHYHe, MO/Ia Ta MeTiaHa
BHOIPKH;

* HARYHMOCA 00YMHCIIBATH cepelHe

apudMeTHYHEe, MOV TA MEeJ[IaHY.

b 0
© Vector, MathsfS: yuximedel. Aoisa wocTins el iyGmeal e e GVTH NUTTROpeihl
e i OUEYR =AM COocolasin ey Ry CTTRFTITE SR SR TN T
OCT N ) LA epeipo ey 4o 138 (Enoro . I TakHA

(ot plot)
* 'icrorpama (histogram)
* Kpyrosa marpama
(pie chart)
» Jliarpama
«cTOBDYD — JIHCT S
(stem and leaf diagram)
* Cepenne apadMeTHYHE
(mean)
* Memiana (median)
* Mona (mode)

/




T
Y uomy noaarae
BLIMIMHICTS MK JAHEMN
1a indopmaitien?

Onopenc Hafiminreiin
(1820—-1910) —
OpUTAHCLKA
pedopaaTopra
MEACECTPHH LK
CHPABH, SKA BHHARIILA
MArpaMy CoOHMAYMHOM
BHOPOMIHIOBANNA, OO
AHAMAVBATH ITPHYHHH
CMEPTHOCTT V LI TAML.

HNianason — ue

IHTEpBAS AHAYeHE DY1k-

HKO1 BT,

P——Ey rr——
- -

CraTHeTHEAa — 1@ HAVEA, o0 3aliMaeThea 3bopoM,
VOOPAIKVEAHHAM, IPE/ICTABJIEHHAM Ta AHAII0M JIAHIX,

Jani moguaAa oTpHMye BHpooBR®E Behoro sutta. o
HHX MOSKHA BlIHeCTH 300paseH s, 3BYKH, 3anaxi, Yuea,
airepu Tomo. ¥ MareMmariin Haitgacrinie MAaoThL CIIpaBy a
ypenoRHMH Jauasvi. Ha ocnonl naamx kosHa okpeMa JIo-
muHAa hopMye 1HMpOPMALTIID [P0 00 eKTH, ABHIIA 1 ITPOLIECH
HABROJIHIITHBOTO CRITY.

Jlo enocobie 300py JaHUX HANEHATE: CHOCTEPEKEHHHA,
OUUTYBAHHA, 3aBiTHICTL, exciepumedt. [lorim 3ibpani
Aani oopMmIoTE 3a JOHOMOroH TADIHIL, Hlarpam,
rpadikis,

Glnmﬁﬂ npeacTaBIeHH:A .uam)

G (W) (o) ()

Touxkora miarpama — e conocld npencTaBJIeHHSA
gepemuknx MHoxuH gaHpx. o nobyayvearn Toukosy
JarpaMy, BHROPHCTOBYIYTE YHCMOBY HPSMY 1 CTARNATE
CTUILKH TOYMOK HAJ YHCIaMH, CKUIBKH 3HAYEHD JTaHHX,
Hapenena tourosa miarpaMa nokaave, CKLTEKH IoJIB
aabmma dpyTOOIEHA KOMAHIA M) Yac PI3HHX 1Top.

Kinuricrs aaburux roaie y pyrhonsunx maraax

1
4 . Y
g 1 2 3 4 5 6 T 8 9 10
TNoan

HianazoH aHaYeHbL TaHEX Miel giarpasu Big 0 qo 10.
Amxe dyrbonsHl komauaH 3abman sig (0 go 10 romis.
JHailleMo, CRIIBKH BCLOIO 1FOp 3irpajia KoMaH#aa:
1+2+4+5+4+2+3+1=22 (rp.). llig gac pizaux
irop KoMana Haiigacrime 3abueana 3 rojam, ajame Haj
qHenoM 3 poaMimeno 5 Togok. Hafimenma kineskieTs aa-
OATHX rome — e (), FEaRtinema KUTesKIeTsE — 10 rome.
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IN'crorpamy BHKODHCTOBVIOTL VA OPEICTABJICHHA BeIHKHX MHOMHH
YHCJIOBHX JAHHX. 3a BHIIIAIOM nt'mrpama moMOHA 10 CTOBIYACTOL JIIArpa-
MH, AJIe B HIil HEMAe [IPOMIEKKIE M croBmygmukasmi. |lpavogyTHl cToRmunyn
MCTOrPAMH MAKTE OJHAKOBY HIHPHHY B OCHORBL.

IMpuknan

Hagenena ricrorpama nokaave, sigy
1 pucory maiors 750 nepes. Poarnsann-

Te rcTorpaMy Ta JaiTe BUINOBLT Ha 250 L EEE
JATMHTAHHA.
a) 3HaiTe KUILKICT Jlepes, BHCOTA

200 —

Aaxux B 1 1o 2 merpie.

0) Ara Bucora GLismocer gepes?

B) CRiNEKH JepeB MAalTE BHCOTY Bif
4 no 6 meTpie?

r) Axky vacTHHY CTAHOB/ATE JIepERA,
11O MAKTE BUCOTY Dlakme Hik 3 m?

Kinskicrs nepen
X

:
|

Poar'azanna

a) 50 nepes.

0) Bin 3 M mo 4 m.

B) 200 + 100 = 300 (neper).

r) 250 + 200 + 100 = 550 (nepes).
| ) ab0 11
, InaiinemMo HACTHHOY Oepes: 720 — 15

50 |
i

E | -
D, 1 2 8 4 B 8
Bucora nepes (m)

Hiarpama «ctordyp — AHCTA» NUIXONHTE U1 MAJIEHEKHX MHOMHH [T4-
HUX 13 HepenukuMH Jgianasonamy, g giarpama e qocHTs TOYHOW, OCKLIBKH
BioDpaskRae TOYH] AHAYEHHA JAHHX.

Ja Toro, nod mpeJcTaBHTH MHOKHHY JBOIHGPOBHX YHCE T 38 JOIOMOT0OK
marpamMH tm'mﬂﬁ:f]:- JHCTHA», NoTPI0HO NecATHH 3AMHCATH B CTORITMHEK cTORDY-
pa, 4 OJIHHMALI — ¥ CTOBIYHE Jaers. Sxmo norpioHo npeaerasuTH wm;mi]pum
YHEAA, TO COTHI TA JIECHTKH 3AIHCYIOTE YV CTOBIYHE cToROYPA, 4 OJIHHHILD — ¥
CTOBITYME JIHCTH.

3i0paHl aaHi opo Bik (y pokax) mofeil, Skl :KABYTL B 04H1A DaraTonosep-
X1BII1:

/

24 56 37 24 6 9 10 34 49 12 16 72 83 99 62
42 33 69 39 88 32 11 68 51 62 40 19 63 44 92
14 30 22 37 &6 12 38 29 76 60 8 656 T1 2 T
o 84 97 25 58 47 95 3 28 15 96 4 45 20 77

Buropueraemo giarpamy «ctoBbyp — Jmers», nobd npegeTaBHTH 1 JaHi.

|p——
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CTOBIII CTOBOYpPA Ta CTORIIN JIHCTA. Kmwou: 0 | 2 pauauae 2 pokn

Lrcistop | hcis . Kpoxk 1. Banmmemo jecarkn  (0-9)
0 6 98 275 34 | 3gavenkh maHUX Y CTOBOII cToBOypa aa
1 02619425 Euﬂiitﬂ;n:aun;i'x;ma. _
\ POK . alTHIINeMO OIHHHAILI dHAYeHb
. 412906890 ' JAHHX Y CTOBIIL JINCTH.
3 '?43921]735
4 |920475 |
5 |61508 ; | Crosbyp | Jlucrs
6 2 98235 i | 0 |234567809
7 26 1 7 | | 1 |012245609
8 |38 4 E i 2 024485809
9 927 5 6 E E 3 2.3 4737889
5 4 0245789
i 5 |0o15 68
Kpoxk 3. 3amuumemo ofuHMIl B KO#- | 6 223589
HOMY PSUIKY CTOBIILS JIMCTS B HOPHJARY | 7 128 17
SRORA. JRmERAN KTOR. MO iAo 12 5 6.7 B
HHTH, Kl po3psaIHl IHAYEHHA MICTATRCA B |

|

-

Kpyroea niarpama HaoquHO NoKaaye CiiBgiHoIeHHA ey, Jliarpama
CHIIAIAETHCH 3 KPYra, HOMLIeHOro pajdiyeaMn Ha YacTuH — cexropi. Kowen
CERTOp LpeacTas/se enement, ob'ext abo JaHl Npo KUIBKICTS.

Cyma xyTis yeix cexTopie gopiemoe 360° ado 100 % abo 1 mina.

Mlob apaiTH KVT KOSHOIO CEKTOPA, BHKOPHCTOBYIOTE (DOPMYJIV:

360° 100 % 1 mua
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Ilobyavitre kpyroey miarpamy, mpo Bigobpazkae voOJIeHHH BHIL CIIOPTY
2  yyuis i yeennns napanem 8-x knacis, Bupasite v apobax kisiekiers
| XJIOHILB 1 1IBYAT, AKI 00PAJIH KOMKEH BHIL CHIOPTY.

| I/Eli"'.:'lzﬁr.lEr.m-.'sHHﬁ Bl coopry | KiaekicTs Xjomms 1 qiByar
| boitosniil ronak 36
| Myrion 52
| Tenic 26
: '.,t backerbon 30 2
: Poas’'azannn
- Kpox 1. O04neniTh KyT KOMHONO CEKTOPA 34 (hopMYIION.
| [ Vo . Kinskicrs . Tepernopenns
; XIAOIINE 1 L | FPAAYEHOT] MipH B
: | BH CIIOPTY . KYT CeKTOopa ap i
: Boiftosuii
. "olagR
| Dy rbon
Teme
| 30 : (L
' I.,L Venoro 144

Kpor 2. Hamanwitre gpyr. 3a nonoMoron rpaHcenoprapa nobyaviire

KVTH BIJINOBITHO 10 0D4YHCNIEHE.

Kpox 3. 3anunits Haasy Kpyroeol JarpaMu, NiUIHInTE KOKeH CeKTop.
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Ymwobaennii Bua cnopty yaHis i yaennns 8 knacis
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598 Hasenena TouxoBa marpaMa NDOKEA3Ye TPHBAICTE 3ATPHMKH (V XBHJIHHAX)

plﬂH]:lI amapencm MHHYJI0r0 TIKHA. Poarnsasere TodkoBY giarpaMy Ta
JAaiTe BUINOBLT HA 3ANTHTAHHA,

Yae sarpumen apiapeiicin

B N N

11
XBILTHHI

a) CrinskH Bekoro DyJ10 aBlapeicis?
6) Axa TpuBamicTh HANIOBIIO] 3ATPHMEH agRiapeiicy”?
B) Ara TpusanicTs HallHomHpeHIIOl 3aTPHMER aBlapeiicip?
¥
599 Hasenena Tourora niarpama noxaaye ouiHeg# (v Danax), sl orpuMann
CTYJIEHTH T4 CTYIEHTEH 3a TecT 3 MaTemMaTukn, Poarnausre TouKkoBy jiia-
rpamy Ta jaiiTe BIANOBL] HA 3AIINTAHHS,

Ouisgn sa TecT 3 MATEMATHEN

: [+ a
2 - 3 ¢
[+ L] a L w =
] & d a o (-]
———————————————
T0 72 74 76 78 80 82 84 86 858 90 92 94 96 98 100

bamm

a) Hxa omuaka HalimommpeHima?’
D) CKIJIBKH CTYIEHTIE TA CTYASHTOK OTPHMAJH DLThIIe HiR 94 bamm?
8) Buanayre qianazoH orpHMaHIX OLTHOK.

600 Ha rTouxopiil miarpami nokazaHo Yac npuroryeaHHs (v xeumHax) 28
piaaux crpas. Poarnansre TodkoBl giarpaMu Ta gaiiTe BiAOOBLI Ha 3a-

MITAHH.
Yac npurorysaHHA CTPAB
: : l |. I : I I : |. I! ! :
16 17 13 19 2{} 21 22 23 24 Ea EE 2? 28

Xeuamun

a) 3nanaiTs HAMMeHIIHT 1| HAHOLIRIIHI Yac IPHTOTYBAHHSA CTPAR.
6) Axuil malinomupeHINHE Yae NPHIroOTYBAHH cTpas”

g
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B) Hled-kyxap v pecropani Mo:ke roTVBaTH JIHINE CTPABH, 9ac IPHATOTYBAH-
HA ARHX MeHmre 3a 25 xu. 3HalIITh 9ACTHHY CTPAR, AK1 HE MOTYBATHMYTE ¥
pecTopaHl.
) 3HaigT, CRIJILKH CTPAB MAKITE Yac npurorysaHas 8 25 1o 28 x8. Criis-
KH 11e BIICOTKIB BiX yeiel kikkoeri erpae? Peayinrar okpyriiTs 10 COTHX.

¢

601 Tourosi miarpaMi NOKA3YIOTE CHOCTEPEKEHEA 38 MIHIMAILHHEME JeHHIME

MiniMansua nenua remMuneparypa

TeMIepaTypaMH B micrax Jlpinpo Ta Jlyrancek nporarom dDepeans. Poa-
[MIAHETE TOYKOBI JIATPAMHE TA JaiiTe BUINOBL HA 3AITHTAHHA.

MiniMannaa qfeHHa TeMIepaTypa

y mieri uinpo y mieri Jlyraness

603

604
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| | I. | |

— iy
1 2 3 4 b6 6 T 8
Temueparypa (°C)

a) Ha crizern Ginsme JHIB CHOCTEPIra IH 3a MIHIMANLHOK JAEHHOW
reMmnepatyponw B [luinpi, gix v Jlyvraseskv?

0) 3raligiTe BIACOTOK MHIB, MIHIMAJILHA JIeHHA TeMIeparvpa AKHX
nepesnmye 3 °C v /lninpi ta B Jlyrancegy.

B) llopiBaaiiTe cnocTepekeHHA 3a MIHIMAJBHHMH JEHHHMH TeMIIe-
parypamu ¥ Jlninpi Ta Jlyrancery. lllo sn nomiraan?

V rabrmin noR838HO, CRIIBKH MeRTPOHHHEX JIHCTIE OTPHMASH NpaliiBHH-
KH 1 ODpaimBHHI oaqHoro THA. BHkopHCeTOBYIOYH JaH], D0JAHI B TADIHIIN,
nobyayirre Toukoey marpamy. lloriMm gafre BlANoBLT HA 3ANTHTAHHA.

6 )
8 |

—

9
5

5
1

6
14

j— o Et [ o TEC

14 | 6 9
6 11 6

-__ p——___ _ u i — -I

6
8

oo |

5 | 10
6 | 11

] |

a) CELIBEKH BCLOTO JIOAEH OTpHMAO E.I'I-EE‘.'I']:H]]:I.H] JINCTH TONO JTHHA?

0) Hxky KLIBKICTE JHCTIB OTPHMYBAJIH NPAIIBHHKH 1 OPAINBHHIN HAH-
yacrime”

B) CrLIbER awjiell orpuMann DLikine Hi 7, ase meHme Hix 11 enex-
TPOHHHX JIHCTIB?

30epite AaHl Npo KUIBKICTE HABYAJIBHHX 34CT0-
CVHKIBE Ha TeJiedoH] ¥ cBoIX Apyaie Ta noapyr. Ba-
KOPHCTOBYIOYH 310paHl JaHl, NoOVIVITe TOYMKOBY
alarpamy.

3a nonoMorom 1HTepHeT-Kepes aHaHMTE JaHl
Opo KUIBKICTE Megaseildl Ta poKH 1X oTpHMAHHSA
napamnnasna Mawkcmma HRpunaka. Burkopmcro-
BYIOYH 310paH] jgaHl, NobyayviiTe TOYKOBY /ia-
rpamy.

215
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605 Hagenena ricrorpama mnokasye

BIK HPAIIBHHUKIE TA NPAIIBHHIE
kommnanii. Poarnauaere ricrorpamy Tta
nanTe BUTIIORLTI HA 3aNHTAHHA,

120+

a) CKLIBKEH HPALBHHUKIB TA HPAIlBHAI
¢ B KoMIIaHii?

0) Aruit ik OLNBEIOCT] NPAILIIBHHEKIR TA
OpPAIIBHALE?

B) 3HANMTE KUTEKICTE NPAINBHEKIE TA
NpalllBHHIIL BIKOM BT 25 1o 45 powis.
r) 3HaligiTe BIACOTOK HPALIBHUKIE T4
IPALIBHHIL, BIK #AKHX DepeBuuiye 40
pokie. PeayaeraT okpyriiTe 10 cOTHX.

it

)

100 sy
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|
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606 ['icrorpama mnokasye macy TypH- | |
CTHYHHX pIOK3IAKIB y4YacHHKIB Ta ' |

y4acHHIlb TypHeTHYHOro moxoay B Kap- i 51 HH-
nati, Poarnauwsre ricrorpamy Ta jgafTe !
BIJIOBL11 HA 3AIHTAHHA,
a) Ara BalfiMenma maca pok3aga’ 10+

0) CRIIBKH TYPHCTIE 1 TYPHCTORK MAKTh
poK3ar Macow Byl 4 1o 6 kr?

L <]
—— e —

B) 3HAIITE KUIBKICTL TYPHCTIE | TYPHCTOK, 1
MACA PHK3AKIB AkuX nepeeuutye 10 kr. |
r) 3HalTL YACTHHY TYPHCTIE 1 TYPHCTOK, |
MACA PIOKIAKIB AKHX MeperHIye 8 Kr. 6+
n) CKLIBKH BCEOI'O TYPHCTIE 1 TYPHCTOK? |

1+

Lo
1

KinugicTs Typuerin i TvypRcToR

t 3

0 "4 6 8 10 12 14 16

— -, - , Maca pworsaka (v Kr)
- 1&; Vector, Maths&Science 1a © Bigusssinurmes oSlinrmcrs. Yo npans saxioieni. Kopen yacriona e mvdnisaid ue some GyTi RUImsopei.
shepemenn B nourykopil cucTest abo nepeaana B -2l sl gopa Gy ak-sxusn coocofamn Gen IIChEMORTO JOIN0TY Ri1aEus. Ja &oiHins

ODCTIMEE FISKA SOCTINE DhOTD MATESPIATY He smke DY TH ckormilossia e Nepetpoiaxy sho 108 oD NHEOPICTasH




607 I'icrorpama nokasye BHTPATH PIZHIX Ma-
raauHie 3a micanes, Poarnsasere ricrorpamy
Ta JaiTe BIIIOBLI HA JATHTAHHA,

=

=
"
'

S

a) fAra cyma BATpaT Mara3mHiB 3a MicsH-
b Hafinommpexima?

0) Yu npapunkHO, IO MAPA3HMHIB, BUTPA- |
TH SAKHX 34 MICALL CTAHOBAATE BLT 4000 ¢
no 6000 rpH, vrpu4l OLIBIIE, HIX MAra-
3HHIB, BHTPATH AKHX 3a MICAIL CTAHO-
giaaTs Bl 8000 g0 10 000 rpu? lloscHiTs .
CBOK JIYMEKY.

==
=
b

0 -, .
4000 6000 8000 10000
Burparn aa micans (rpu)

RiaskieTs Marasiniie
[ i)
&
]

608 V rabmnni BrasaHo 4ac, 3a SKHIl y4HI Ta s Yae (f & xn) Kiabsgicrs

yaeHuIl 8-10 Kaacy BHKOHANN 3aBIAHHA. N ﬂ:ﬁ
Buropucrosyoun nadi, nogaxi B rabiaug, =
nobyayiire ricrorpamy. Ilorim pafire pin- | 2<f=<4 | 12
OOB1I1 HA 3aNHTAHHA. 4<t<B T
a) CrRinbEH OiTell BHROHYBAAH 3asaangaa? | 6<(<8 o
E-}_ CriyibkH wacy suTpaTHia OLIBmICTE Y4- | 8<it< 10 0

609 V rabauiy BkasaHo macy Jeskux hbpykTie "FM Kinwwiers )
ta oBouis. Bukopuerosyoun nani, nojaxi aca (mBT) | QpyRTisi
B Tadsmi, nobvayitre ricrorpamy. [lorim
nafTe BUIMNOBLT HA 3AITHTAHHA, 10<m=20 &
a) fAka maca paiimonmpenima? 20 <m = 30 13
0) JualiniTe KinbkicTe dpyxTie 1 opowis, | 30<m<40 | 15
H:'EH.TH aknx binsma =Hig 20 r, amne MedHora | 40 < m < 50 - 6
HE 60 1. - :
B) 3HaiiniTh BigcoTOK hpykTis i omouim, | 90 <m =60 1
Maca AEHX 01Tbma Hix 30 r. _60<m <70 11 -

610 Ha marpam «crosdyp — JHCTA» NOKAIAHD
nosxHEE (v MeTpax) piaaux kopabms. Poa-
MIHHLETE MIArpaMy Ta JdailTe BIANOBLL HAa
3ANATAHHA,

Crorbyp | Jlucra
33 |12349
36 4558889
a7 268617
38 03357

/

a) 3HaAHIITE KLIBKICTE KOpad/IB.

6) Hra nopauna Halimosnoro Kopataa?

B) Crinsgn kopabaie nosun 3a 365 M, ane
kKopotin 3a 376 m?

r) 3HaiigiTe 4acTHHY Kopal/is, siKi MeHII
aa 380 m.

Knsoa: 35 | 1 ocanagae 351 m

Inp—
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611 Jliarpama «ctosbyp — ymcrs» nokasye sary : Crosdyp | Jluers
(y rpaMax) pi3HHX BHIIB XapHOBUX [TPOJIYE- | 12 |223485
tTie Ha puaky. Poarnaubre giarpamy Ta 13 01517
nairre BiAMOBIM HA 3ANHTAHHA. '

14 B66G6G6Y
15 134535
16 346

a) Ara Maca NpouyETIE TpaNIseThCH HAll- |
qacrime?

0) Crinbkl BHAIB OPOJAYETIBE BAKATL [IPH-
HaiimHl 45,4 17

B) 3HAHIITE BLUICOTOK IIPOAVETIE, #AKlI Ba-
#aTh MeHme HIEK 43,7 r. Peaynsrar okpy-
rJ1ITE J10 COTHX.

18 2337
Krsou: 42 | 1 oanavae 42,1 r

612 [liarpama «croBOyp — JHMCTS» [OKA3YE | (yopéyp | Jlncrs
: : 9 1334567
NOPTHI 3ac00H JOJIAH NeBHY BiacTans. Poa-
rIAHbBTe JUATPaAMY Ta [aiiTe BUINOBLI Ha b 02579
3aNHTAHHA. i 0014566779
a) Ax naasaru wo giarpamy? B 123478
0) Hra ginericrs TpaHcnopTHUX 3acobin? 9 16

MBHIKOCTL (B KM/TOT), 3 AKAMH pi3H] TPAHC- E

B) BuroprcTOBYVIONHE naH1, NogaH] B Aarpami,
noOyaviATe ricrorpaMy 3 I1HTEPBAJIAMH
10 em/Ton.

r) Axa miarpama kpame OUIXOAMTE JUIS [IPeJCTAB/IEHHS HallMeHIol
IIBHIKOCTI, 3 AKOK PyXaJdHcH Jeski TpadcroprHi sacodn?

Kmoa: 5 | 1 canawae 51 ws/ron

613 Ha niarpami «cToBOyp — JHCTS®» HO- | Jlyer ann )| (ro——
Ka3aHo EKUILKICTE OaTapeilok M8 | giveit 8A UronGyp mireit 8-
yrItisauii, aKi npusecu yuwi Ta yae: | T 7y [ 1 | 589
HHIL JBoX KnaciB. PoarnaarsTe marpa- | 43310 5 3
MY Ta JIafTe BIAMNOBLA1 HA 3ANNTAHHA. | '

; : _ y 983211 3 012235
a) IHaiuTh BIICOTOK YYHIE 1 y4e- i 61 4 023
HHIIL ¥ KOMHIH IPyi, AKl NIPHHECTH |
moHaiMedme 30 darapeior. : Kmiou: 1 | 4 oanavae 14
: darapeiox

0) BHailgiTe BIAHOmMEHHA Y4YHIB 1
yuyeHHNL 8-A knacy, gkl npudecnn dinsie His 24 barapeiikn, no Bijg-
MNOBIHHX VYHIE 1 ydeHHIE 8-b knacy.

614 V rabmmm HaBeneHo mMHA (v J0Japax) HA piaH] TOBAPH B MaraanHl. Bako-
PHCTOBVIOYH JIaH1, HOJaH] B TAOIHIN, DoDVAVATE JiarpaMy «cTOBOYp — JIH-
cran, Bagopucroyirre kmiow: 5 | 2 oanavae 5,2 3.

(74| 56 | 89 |105] 62 (109]| 7.7 | 81 |101] 93 | 67"
67 |95 |(106| 7 | 53|74 |82 6 |92| 77| 52
. 5 | 75|57 (86|96|77|65]53|102]84]94)

a) fdka HaiipHAa mHAa TORBAPY?
0) Topapn, A1 KOIITYIOTE MEHINIE HIK 7 JI0JIAPIB, 3HAXOMATHCA HA TIEPIIOMY
—1aq noBepcl. JHAHIITH YACTHHY TOBAPIE, AK] 3HAXOIATHRCH HA NEepIIOMY MOBEpCl.
q;‘ Vector, Maths&Science 1a © Baoasssimurmes oSlinrmcrs, Yo npans sximent. Kopen wacrina wich mnisaind we some VT pursopei.

shepemenn B nourykopil cucTes abo nepeaans B -2l sienfl gopa Gy ak-gxusn coocofamn Gen IIChEMOROTO JOIN0TY RiLanus. Ja &oiHins
ODCTIMEE FISKA SOCTINE DhOTD MATESPIATY He smke DY TH ckormilossia e Nepetpoiaxy sho 108 oD NHEOPICTasH



615 Kpyrosa miarpama nokasye vyianbJjeHH
sanp ¢iaemy 30 niteii. Poarnanesre kpyrosy
marpamy Ta gafiTe BIINOBT HA JANHTAHHS,

a) Binomo, mp 7 giTeil Biayae nepesary asi-
smargitauy dinemanm, OBuneniTs aHAYEHHH X,
0) 3HAlITE KUIBKICTE giTell, AKHM 0 BIIO-
NodH TeTeKTHRH.

B) CKLIBKH BIACOTKIB A1Tel momod/isge THBH-
THCA KoMeTil”

616 Kpyrosa marpama nogaive BHTPATH KOIITIB
ciM1 mijg wac signyversn. PoarnsssTe Kpyroey
JiarpaMy T4 naime BignoBiIl Ha JANTHTAHHS.

a) 3HaiiTe BIJICOTOR KOWITIE, BUTPAYEHHX
HAa TRY.

0) BuailfiTe BLICOTOK KOWITIE, BUTPAYEHHX
HA T'OTeNk.

B) 3HamTE X, Akmpo 15 % xomTie Oy/10 BH-
TpAYeHO HA TPAHCIIOPT.

617 V mManeHbkoMy cenl DUIBNNCThE POJHH MaA€ CBIMCHKHX TBAPHH. ¥YcChOTro
Ham4ywoTs 80 TeapuH, 3 akpx 20 kopis, 14 ki3, 36 Kypeii, 4 KpoJIHKR
1 6 opedor, BHAMITE BIANOBIAHI KYTH CeKTOPIB Ta nobyayiite Kpyroey
JiarpaMy JUis DpecTan/IeHHs JaHux,

618 V rabimig HasedeHOo JaHi npo yolJIeH] CTPABH VKPAIHIIEB TA YEPATHOK.
HonmopmiTs Tadbmno. BakopueToBvIoOuH HanHl, moJaHl B TADIHIN, D00y Ivii-

TE€ KPYTORY Iarpamy.
(Famﬁ.um crpana I Kinsxicrs momgei Kyr cexropa k
Bopu 96
[asmyvimg .; 52
Canymgn b
. Bapemuxi i 1z [ »

619 V rabmmmn HaseneHo AaH] Opo KLIBKICTE 3ibpanux cdigaTemcrom MAPOK
3 pmm{: kpain ceity. JlonosriTs Tabmmw. BarkopucToryioun naHi, no-
aaH1 B Tabsani, nobyyilTe KpyroBy narpamy.

. . ™
( Haara kpainn | Kinskiers mapok | Kyr cexropa Hacrana
'_ !'-"Epmuﬂ 16 i .
TE.'LI'LH_H..EI, 42
CHIA 48
I,,L Himewunmna 44 r J

|1._
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Bubipra — ue
MHOMHHA JAHHX,
Hi OCHOB] SKHX
MPOBROIATS
JOCTLHEeHHA,

Homipryirre!

Hlo oanauae pucmn;
«Thn — ue cepenne
apudMernyne n'arn
noged, axl Trebe
OTOMYIOTES ]

f B

X BUINOBLUTAE HePIIOnY
qHeay subipKH, Xy —
APYIOMY, Xy —

OCTAHHBOMY .,

N

Auania nanux gae amory obpobHTH, OpencraBHTH
Ta IHTepnpeTryBaTH 310panl gaHi. Ha ocHoBl mpx nannx
dhopMYIOTh 3BITH, AK] JJOMOMATAKTE IIPHIIMATH CTPaTeriy-
Hi MAPKETHHTOB] Y0 KepipaHubkl punerasus. /lo meroms
AHAJI3Y JAHUX HAJIEKATH cepeide apudmernyHe, MeTi-
aHa ta moga. Komen i3 mux Meroiis gae piauy indopma-
i npo BUbipRY.

Yacro B nopcaAKIeHHOMY KHTTI MH CTHKAEMOCEH 13 CH-
TYALIAMHE, KOJH noTpliHO 3HAHTH cepejHe 3HAYeHHHA
BeJIHMYHHHN Cepe/lHI 2apobITHY NJATY, CEpPelHK IIBH/-
KICTE, CepejilH BPORAHHICTbL, CEpPeHI0 TeMIlepaTtypy
noeiTpsa. lllob amairrn cepenmne 3Ha4YeHHA Be IHYHHH,
BHKOPHCTOBVIOTE CepeIHe apHdMeTHHHE.

Cepenne apudmerndne KUIBKOX 4HCEN JOpIBHIOE
CYM1 IIHX 4YHCEJ, NOJMIJIEHIH HA 1X KIJIBKICTS.

Cepenme _ Cyma mmn atnt.dx,
apm;me Kimkicts n

Hpuxnan
Bualinits cepente apudmeriyre ynecen 7,8, 3, 4,61 11.
Poass'azanusn

T+8+3+4+6+11
6

=60

[puxnan

Cepenpst 3apoditHa miara 4 OpaliBHAKIE TA NPAIIBHHIEL
rovMmaan gopieHe 18 500 rpr. Bimomo, mo BoHH MamnTh
tary aapmaary: 16 000 rpn, 18 000 rpr, 21 000 rpa Ta x rpH.
SHATTE 3HAYEHHA X,

16000 + 18000 + 21000 + x
4

Poarg'azannsa

18500 =
74000 = 35000 + x
x = 19000
Bimmorige. 19000.
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Mpuknan

f i | I,
BuropucroByiodn gaHi, mojgaHl B Inoma pisrew, | Y posaduicTs,
3  rabnmui, 3maiilite cepesHI BpO- = s,
- smaiigicrs nmennui v depmepesko- 10 323
| MY rOCHOJapeTEi. 12 330
: 2 25 617.6
| Poap'azanna i - 10

Juaitnemo oy Beix ALISHOK (hepMepesRoro rocioJaperea.

10+ 12 + 25 + 5 = 52 (ra)

JuaiineMo yveeck 3ibpannil yposail.

323+ 330+ 617,64+ 110 = 1380,6 (1)

3HaiineMo cepeHI) BpPOIKANHICTE MITEHHIN, NOJLUTHBINH Beck 310pa-
HHI yposkail HA 3AraJBHY [JI0ILY IM'OCHOIAPCTRA.

1380,6 : 52 = 26,55 (1/ra)

Bianoeins. 26,55 wra.

T ety FETRR L

-

Meniana BHOIpKH — 11e YHCNO, AKE MICTHTECA B CepelHH] PANY, BOOPAI-
KOBAHOIO 38 3POCTAHHAM YH CIIATAHHAM.

3 3
r—— ——

9.9,:00. 11, 11, 11, 12

1

MellaHa

HAruo KINLRICTE YHCe ¥ Psy HAPHA, TO MeIIaHA e cepenHiM apudmerny-
HHM JIBOX 9HCe/I, 110 CTOATE [HocepeIHHI,

3 & +
89 9 10, 11,11, 11, 12 2
IMpurnan
3HaiimiTe MeTiany BHOIPKH:
- a) 195, 213, 232, 2251 189; b) 249, 216, 237 1 221.
Poar’aszanns

a) ¥ mopanky apocrannga: 189, 195, 213, 225, 232. Memana nopisaioe 213.
0) ¥ nopaary apocranaa: 216, 221, 237, 249. [locepeauai pamgy ABa 9HC-
- aa— 2211 237. Orsxe, anaiigemo ix cepeane apiudpmernyHe:

221 + 237

| 2

= 229, Meaiaua nopisuwe 229,

——
© Vector, Matha&Science 1a © Bigsasimurrso oJHurmcte, Yo npass saxioment. Ko yacrins it mvinieaind we soke Gy n-:.url-:-p:lth.ﬂ‘
repemenn B nourykopil cucTes abo nepeaana B -2l sinfl opa Gy ak-gxusn coocofamn Gen IIChMOROTO JOIN0TY Ri1anus. Ja &oiHins r

ODCTIMEE FISKA SOCTINE DhOTD MATESPIATY He smke DY TH ckormilossia e Nepetpoiaxy sho 108 oD NHEOPICTasH



~ Moga

IHIN 9Hesa, BHOIpKA He Mae MOJTH.

Hpuxrnan

3aainiTe Moay BHOIpKU:

Poar’'snaanna

MooqH — 21 3.

| @

51525 88i9:; 6)3.3.54.2.1i2.

r-g

3HAYEHHS Y.

622 V rabnuni HaeeneHo ga”Hl  1po
INMHA KBHATKIE HA O pmm BHCTAB.
3HAImTE cepeqHId IIHY  OJQHOTD
KBHTEA.

é

623 Ha omuomy i3 caiimie [lomua
[eperssiiaiia oliHKN BIIBLIYBAYIE TA
BIABIAYBAYOK 32 Pi3H] NOMENIKAHHA,

Mona BHOIpKH — 1ie T¢ JHAYeHHA, AKe 3VCTPIMaAeThLCA Y Eﬂﬁlpu,l Hal4acTie.
Bubipka moske MaTH DUILIIE HEK OHY MOMY, AKIIO € AeKUTEKA 3JHAYeHb, SK1
TPAILIIOTHCA Haltvacrime. Ko soqHe YHuea0 He 3yeTpiYaeTses YacTie, His

a) Ocrinern yueno 5 ayerpidaerses Hafiyacrinre, To Moga sndipes — 5.
0) Ocrinbkn ynena 2 1 3 3' ABAAITLCA HAWYacTime, TO BADIPKA Mae [1Bi

O0®

620 DSuaiiniTs cepenHe apHpMeTHYHE, Me1aHY Ta MOAY BHOIpKH.

a)1,6,7, 7,6 ) 8, 18, 19, 10, 8 B) 13, 5,4, 3,11, 6

621 Cepenne apudmernune yucen 13, 8, 9, y i 10 nopisawe 9,8, 3uaiinits

3 Haana Bucrasn [lina H!HTEH.-\'
. Kanmmosa comuxa 250 rpn
' Komoroncska pinsma 125 rpn
- Jlicosa micHs i 190 rpﬂ
| F}r:pﬂ,::,ﬂﬂn LacTs | lT[]I rpi
'.._.__ Haﬁ.u;amena cim's | 135 rpe

Boam Manm tagl omuerH: 8.2: 9.8: 8.1: 9.8: 9.8: 99;: 98;: 83: 7.5 Ta 8.3.
SHANIITE cepe/iHe 3HAYeHHA Ta MOJIY OIIIHOK 34 [eperJIaHy Tl IOMeITkAHHS.

4

624 V rabnmin HaBeneHo AaHl PO KOINTH, MepelaH] JecATH DIaroaiiiHam
OpraHidalijiaM [poTAroM ocTaHHbOro wsicaud. Bwuanaure cepense
JHAMEHHS, MeliaHy Ta MOJLY HepelaHnx KoITis.

(’ 33000 rp | 44000 rpu | 68 000 rpu | 105000 rps

69000 rps |

33000 rps | 31000 rps | 44000 rpu | 68000 rpu

68000 rpH J

Sy
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$
625 V ralimmin HapeneHo JaHl Opo geskl TemneparypHi nokasHukn (y °C)
Ha maderi Semus. HArumn e cepeane apudmernyse, MeaiaHa Ta Moia
TEMIIEPATYPHHX NOKAIHHUKIBY

EET.'-’ g9 =43, 94 4,16 | 24,03 | 10,16 | -46,5 |—-40,896| 10,16 --19114

o il

--Iﬁ ".TrE 2237 22,37 | 21,86 | 22,37 | 19,99 |-45,94| 10,16 -1154 -41, EE

&
626 V Tabmm npegcrasieHo Bik (v pokax) rpabBliB Ta MPaBYHHE HIKLJILHOL
BOJIEHDOTEHOL KOMAH/TH. Elmnpﬁc'mn};mml naHi, nOoJgaH1 B T&ﬁ]’[ﬂl‘l,l,
3HAIMTE cepenHlil BlK IpaBIIBE Ta rpaBYyuHL. PeayviasTar oKpyIThE J0

COTHX.

fi Bix 13
Kimeiiers rpapiis ta |
. - 'PpaBYHHE

627 Cepenne apudmernyse yncen x, v 1 2 nopisxioe 14, 3uaiinirs cepense
apudmernane yncen (x — 4), (v +6) i (z - 11).

628 DBuronaiire 3apmaHHA.

a) JuaiiiTe memiany subiprn yucen 45, 54, 50, 47, 38 1 51.

0) Cepenne apudmernyune subipkn uncen 42, 53, 39, 55 1 x aopisHwe 46,
3HATITE 3HAYEHHA X,

B) 3HAMTE MeIlaHy BHOIPKH YHCe, 10 BKIOYMAES YHCIA 3 NVHETIE a)
1 0) paaom. YIm mopieHIO¢ BOHA CcepeIHLOMY APHMOMETHYHOMY MeIiaH

YHCes 3 IIYHKETY a) 1| nyHETY 6) okpemo”?

629 TouwxoBa jiarpama mokazye Macy VIakoBor 3 6Gicepom. Poarnsubre
JiarpaMy Ta BHKOHallTe 3aBNaHHA.

Maca vnakorok Bicepy

- . 4 e 4 | ; [ :
96. 97 S8 99 100 101 102 103 104
Maca (r)

a) 3HAHIITh, CKUILKH VIAKOBOK DICepy aHAMI3VBAJIOCH.
D) JHAHIITE Cepe/THID MACY VIIAKOBKH 3 DicepoM.
B) JuaimTs memiany BubIpKI.
r) Awmp vHa ynakoekax 3 bicepom aaznadeno «Maea 100 r. Jonyerume
BLAXHIeHHS MacH £ 5 %o», 4H Maca BCiX YOAKOBOK BUINOBIAe 3aaHaveH1il
iH(popMaii?
¢

630 V maraann npuBeann YOTHPH MIMUEH 3 A0/IVEAMH, KOKeH 3 SKHX B
cepeIHLOMY BAKHTE 22,5 KT, a IX MacH BITHocATECA AR 2 : 3 : 5 : 8. 3HaimTh
MAacy TpeThOro AN[HEA. Komm B MaraanH OpHBeaIH HIe JBA ANIHKH 13
ADJIVEAMH, TO IX cepenHsa Mmaca crana J0 kr. JHaiThE cepenHi Macy IHX
JBOX SHHKIE S0VE, I
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4
631

4
632

4

Jliarpama «crobyp—Jmers»  [OKA3VeE,

PeayanTaT oKpYrmTh J0 COTHX.

D) 3HAHIITE MOJIY Ta MeIlaHyY KLIBKOCTI IIPOJIaHAX

KHHT.

CHLILKH
KHHT [POJAJIH ¥ KHHIAPH1 34 OCTAHHIL JIBA THHKHL
Poarnsauere marpamy ta BUKoHANTe 3aBIAHHSL.

a) 3HAHTTE cepelHID KUIBKICTE ONPOJAHHX KHHT.

Croebyp | Jlaers
1 12341
2 455889
3 266
Kmwo=: 1 | 1 oanavae 11

B) 3HAHIITE YACTHHY JHIB, ¥ Akl OyJ10 npogaHo OuUibie Hix 25 KHAr,

[Microrpama norasye, ckUiskH  DoponiHa
mictThes B 50 Ticreurax. PosrasHbeTe
ricrorpamy Ta Jaiire BIIIIOBLITI HA 3ANHTAHHA,
a) flkoMy BaroBoMy NpPOMIEKY BUIIOBLIAE
Meiana?

6) 3HalgiTE BiACOTOK TICTEYOR, AKI MICTATE
nonan 50 r Gopoinua.

B) BakopucroByioMun  gaHl, mogaHl 0 Ha

ricTOrpaMil, CRJIAMTH TADIHIL0.

Kinskxicrs TICTEUOK

25+
201
15+
10-HEE Y
= - 1 fetit:
i, Ty
42 4660 54 b8

Maca Gopommua (v r)

V rabnum npeacrasinedo Bik (v pokax) aireil, Akl BUIBLIYIOTH TYPTOK
po3nHCY FAHHAHAX Taplaok. Bizomo, mo cepensiil BiK yYacHHKIB Ta
YYaCcHHIL FypTrra cradoBaTs 12,5 pokie. 3ualiniTs KiNBRICTL YYACHHKIB

TA VYacHHUIEL I'VPTKAa, AKAM 13 pokis.

— i |
f Bix 6 | 17| 12 Fass] 14 | 15
1 1 1 "
:‘:‘*‘I"‘“‘”’mﬂ“’—‘f’ﬂw ¥ sl @ s | 2| ¢

634 Xaonmi Ta AiB4YaTa rpasiu B HACTIJIRHY Py JeKLIbka pasis. ¥ Ttabanui

%

NOKA3AHO peayiabTaTH

rpu. Poarnsusre Tabamuw TA BHEOHAalTE

JAB/IAHHH.
[ Bam h] 2131 a] & ﬁ]
\Kimxicrs paain| 5 | 7 [ 5| 3| 4|« 4

a) 3HalfiTe HaliMeHIIe MOKTHBE JHAYCHHS X, AKII0 Mo/1a JopisHioe 6.
D) 3naiimTsL HalfiMeHIIe MOEJIHEE 3HAYEHHSA X, AKII0 MeIaHa JopiBHIe 4.
B) JHaMiTE HalMeHIIe MORIHBE 3HAYEHHSA X, AKIID cepeHe apupMeTHYHEe

JopiBHIOE 4,

635 Cepenns nosmuya 10 9orepis Ha NI 3 OBICKOK TOPJHII CTAHOBHTL
36,5 em, Armo pnopars we 3 voxkepn jpopmuHow 40 cM, 10 SKOK CcTaHe
cepenns qopxuHa 13 yorepis? PeayasTaT 0KpyriiTs /10 COTHX.

$

636 Cepenns rtemueparypa supojorx 4 pianpx gais cradosuts 27°C, Hrowo
mae OyTH TeMieparypa Ha O'ATHI JeHb, wob cepeiHs TeMieparypa

BIOPOIOOBK 5 THIB cranoBria 28 °C?

_I.p-—l'ﬂ
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1 Y craTHCTHIN ICHYIOTH Pi3HI CIIOCODH NpeiacTABJIeHHA TA AHAMI3Y JaHHX.
Crocid, axuit odHpalTs 118 NOJAHHS MeBHOT MHOMKHHI JaHHX, 3aJ1eRHTD
BIJT THITY JaHUX, 4f1e BCl J1arpaMi MAKNTEL CBOL [IepeBard Ta Helo HKH.

2 Tourkosa niarpama — edeKTHEHHI
cnoci®  NpejicTAB/IEHHA  HEBeJMKHX ¢ - -
MHOMHH JaHHX, aJEe MOMHA OLHETH | '
MIHIMANMEH] TA MAKCHMAJIEH] 3AHAYeHHA
JAHHX,

0123406 67T 8910
Z5-

3 Tlierorpama — ederxrTusuunii crnocid noganug se- 20+

JIHRHX MHOMRHH JIaHHX, aJHe Tak MOEHA JIel'Ro 154
nobaYHTH KUILKICTE KOMKHOI KaTeropil, ska npea- .| it
CTABJIeHA CTOBIONYHEKAMI. = i
51 :
o b l bl

2 6101418

4 MHiarpama «crosbyp — JIHCTA» IIIX0IHTE Crostyp | Juers

I8 MAJIEHBEHX MHOKHHE JAHHX 13 HeBeJIHEH- g™ | 12349

MH JLAIA30HAMH, OCKLTBKH MOMKHA NoDAYHTH 28 I558889
HOPHAOK, MIHIMANBHE T4 MAKCHMAJLHE 3IHA- i 9667
YeHHA MHOKHHH JaHHX ad0 NMOopiBHATH BRI b

pi3HI MHOMHHE JAHMX. Kmow35 | 1 0anauae 361 m

5 Kpyroea glarpama HAa04YHO OOKA3YE CHOIBBITHO-
menHa BearynH, Jliarpama cxinanaersca 3 Kpyra,
MHOJALNIEHOTD PaNlycaMi HA YACTHHHU — CeKTOpH.
Komen cerrop npencrapnge enemedt, ob'ewr abo
JaHl Ipo KUVIERICTD.

¢ Cepenne apudmernune KIJIBKOX 4HCeNn JOPIBHIDE CyMI IIHX 4HCeNI,
OOMLJIeHIH Ha 1X KUIBRICTD.

7 Meagiasa subipKkn — 1@ YHCNI0, AKe MICTHTLCH B CepeaHHl psay, BIOPAITKO-
BAHOTO 38 3POCTAHHAM 9H cOAJaHHAM. AKII0 KUTEKICTE 9Hce]T v paIy napHa,
TO MEIAHA € cepenHiM apudMeTHYHIM IBOX YHCE I, 1D CTOATE [HOCepPeTHHI.

8 Mona BubipkH — e Te 3HAYMEHHS, AKEe 3YCTPIMAETHCA V BUOIpII HAl-
qacrime. Bubipra mome MaTh OLibine HIS OLHY MOAY, SKNIO0 € JeKiILra
JHAMEeHDb, K1 TPallIAITLCA Haldacrime., ARmo #xoqHe YHCI0 He aveTpl-
YAETHCHA YACTIIE, HIK 1HIN 9Hc/Ia, BHOIPKA HE MAae MOJIH.

Ip—
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1 Touxkora marpamMa DoOKa3ye TepMIH
cIAVAHOH (V pOKAX) JIeARHX eJIEKTPHYHHX
npunams, CriUERR poris npaioe 6i1b-

MCTE TpHaaTia? | :
a) 6 4 B) 13 r)s P |
) 0) ] ) g 6 7T 8 9 1011 12 13 14 15
Poxu

2 RKypc nna mogeil cTapinoro BIKY 3 OlaHVBAHHA KOMII OTEPHOI MPpAMOTHOCTI
cknagaerses 3 11 sanars. Kumskiers enyxa4ie Ta cayxadok, 1o BLIBLIYBA-
I KowHe 13 aauars raka: 7,2, 4, 8, 3, 4, 8,9, 5, 101 4. Buaiinite Memiany.

a) 2 o) 4 B) 3 r) 5

3 Kinuricrs BosioHTEpIB TA BOJOHTEPOK, 10 NPALIOBANH Y 1rTadl rymauitap-
HOI JomoMor# nporarom 11 mme, Taga: 5, 7. 8, 9.9, 13, 9, 10, 7, 4 1 6.
JHATMTL MOV,

a) 7 D) 9 B) 8 r) 10
4 Cepegne apndmernane 6 aucen gopisamne 48, 3HailAITE CYMY ITHX 9HCE.
a) 324 b) 132 B) 240 r) 288
Jepmanna

5 HKpyrosa marpaMa nokaaye posmogii Ko-  Dporpama
OITIBE Ha 3akvmeiao mdra. Jlna zabez- TATPHMED
nedeHHd JocTyIHoeTi Ta OGeabap'eproeTi
JAnA MaJoMoDIJIEHHX Pyl HacelleHHA B
TOPrOBEILHO-POIBAKMAIEHOMY KOMILIEKC]
(TPK) Bupimuinm seranoputi nidr papri-
ctio 288 000 rpa. 3HalNITE YaCTHHY T'PO-

e, AKY HAZAHO JABIAKH NepaaBHIA

mporpami MITPHMEH.
3 3 1 7
)y % 30 B) 2 r) 20

6 CruisEH rpomeil HAMHNIIIO Bl KOMEPITHOT Operan I8 3arymeimn mtid-
ra? Jladre iAo b, BHKOPHCTOBYIONH KPYIOBY JllarpaMy 13 3aB/JaHHA 5.

a) 100 800 rpu 6) 35 000 B) 8228 rpu r) 10 800 rpu
7 Ha qarpami ﬂ'ﬂ'mﬂﬁ}']:l — JIHCTH» HORKA3aHO  (Cropoyp | Jlncra
noemuan (v em) piaunx crpivok. o6 aana- = | 14579
KYBATH HOJAPYHOR, noTpidHA CTpIMKA. JTOB- | ;
ma HixE 65 cMm. 3HAITL YaCTHHY CTPIYOE, 6 12355679
AK] MUIHAYTE I8 VIAROBKH NOJApVHKA. 7 00124568
2 12 5 9 8 0233

H]E E}ﬁ H}E r}ﬁ Kmowu: 5 | 4 canauae 54 om

-F-!
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RKpoxr @ O6'ennaitrecs v 3 rpyim nuisxom sxepebkysanns. PoanomumTs

0DOB S3KH.

Kpoxr @ BurkonaitTe 3apnanHa, nogadl B tabmamm. JLna nomyky Heodx11-
HHX [JAHHX Ta 300pameHb BHKOPHCTOBYITE JITEPATYPY, IHTEpHeT-/IRepeia.

I'pyna 1

I'pyna 2

I'pyna 3

1 SaaimTs 1HQOPMAIID NPO BAMKJINRY JUIA BANIOND KPAK IO, NOCTATH
abo micue. Jlobepitk horo ta niaroryiite KOpPOTKY po3noBiik,

[Mloais

Binropon-Juicrposes-
KHI — oJHe 3 HallcTapi-
WHX MicT YEpaiHH, Axe
BHHHKJIO HA [TOY9ATKY
X111 er. Ba MicIl aBTHY-
Hol Tipmn.

[locrare

b

= 1

Jleca VYkpaiuka apiui
BigBiavea.a binropona-
HNmerposeermit. Crol
BpasKeHHs Bl Micld
ONHCAJIA B [I0e319X 301p-
kn «llomopos 1o Mmops».

Micue

AxxepMaHCLKa chop-
Teld — 1CTOPHREO-ApX1-
TEKTYPHA [IAM ATEa Ta
Hailibineina  doprens
YEpalHH, cToiThH Ha CKe-
nacromy Bepeai  JlHi-
CTPOBCHKOIO JIMMAHY,

2 llobynvitre marpamMm Ha 3amrponoHoBaHl TeMn abo Ha BracHy. lna nsoro
abepitTy HeobXUIHI JaHl.

Touxkosa miarpama
«Kyxus pinaoro
Kpaw»

Hiznaiirecss, saxka crpa-
BA MOIMHpeHa YV BAIIO-
my perioni. [lobymyirre
TOMKOBY Jparpamy, 1o
BlIODpaKae, CKLUILKH
pasiB HA pPIK V poaHHAX
BAIIHX JIPY31B TA HOJpYT
FOTYIOTE 10 CTPARY.

I'icrorpama
«Hacenenns
piaHoro Kpaw»

Jizuaiirecs ERIIBRICTH
HACEICHH S PLIHOTO
cesa 9 sicra. llooy-
AVHTE ricTorpamy, o
BioOpasxae HaceleH-
HA BAIIOTO CeMa YH
MICTA Ta JeRLIbKOX
CYCIJIHIX €L 41 MICT,

Kpyrosa niarpama
«Bopoitvmu pigaoro
Kpaio»

Jizunaiirecn, axi BooH-
MH ¢ Ha TepHTOp1l BaIo-
ro HACEJEeHOro MNYHETY.
[lobyaviiTe KpYroBy
ﬂiﬂ_ﬂpﬂ.ﬁ!}ﬂ 110 Eiﬂﬂﬁpﬂ-'
#mae, AKXl BOJOHMH € HAa
TEPHTOPIl BAIIOrO ceJsia
Y MICTA.
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e . N B

() ==
Kinsgicrs Hacesemmx my HETin

L1 LY

0 160 10 W06 (00 E00T SEe ST

Hacenenua, ocib

Bonoitvu piamoro kpawo

B Mope, 3 %
W Jlmmann, 6 %
¥ Piuknu, 9 %

® Bopocxopmma, 8 %
B Crasrn, 74 %

IHocnocrepiraitre 3a moroaoio puytHOro Epamw enponos:® TaA. [Hlogaa o
TIi1 camiit rojguHl dikeyilTe TeMIepaTypHHE NOKA3HAK, cTaH Heda, nopH-
BH BiTpy. 3a 3iDpaHaMi JaHUMH IHANNITEL CepelHI0 TeMIIepaATYPY, MoIy
cTaHy HeDa Ta MeIlaHy NOPHBIB BITPY.

fr [Toneninok 3
D TPABRHSHA

0 +18 °C

4.9 m/c

\. J/

[ BisTopok w
6 TparHA

17 °C
L 45 mfr:

\\

-

4 Cepena
7 TpaBHH

+156°0
4.7 mlc

"\q.!

o

»

ZIrN

i Cvbora 3
10 rpaBHua

+19°C

A Yerrep N
8 TpaBH#A

Q5

4.3 mle

\, /

4.6 mfc
o

Cepenns remneparypa cradoeats = 17,8 °C.
Memana nopusie BiTpy — 4,6 M/c.

Mona crany neba —

N

" Heninsa 3
11 Tpasaa

+18 °C
0.2 mMfc

O

¥

e

Kpoxk @ Cucremarnayitre 210pani qaui npo noiiw, nocrart abo mic-

Hpuli: @ ﬂﬁmﬂnpnh ﬂl,Il;Eji"hﬂ-ﬂI MIPOEKTY 3 VCIM KJIACOM.

e. ﬂnﬁy;[yﬁ'rﬂ pignosiaui giarpamu. llocnocrepiraiiTe 3a morogow Ta
IIIJDE.H[LTIL']FHTE OTpHMAHI1 JJaHl (cepelHe 3HAYEHHA, MOy, MeIlaHy). Hpt}-
,[[EMI:]HETF}"’HTE ITHIITHM rpynaM pesy/ibTaTH BHKOHAHHX 3aBJaHb y NOB1Ib-
H1il chopmi (mMpeaeHTAllSA, B0, IUIAKAT, JOMOBIIL).

[lo miraroro aiaaamnca nopo putami kpai? [lle spasmwmo saidiasme”?
o spanoesa? o 6yno cxnaganm?Han yam me rpeba nonpagwosarn?

g—
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BMBYEHOro martepiany

JAKPINTHTH if yaaralsHATH!

o

Y3aranbHeHHs | cucremaTusauin

Vipogor® poky BH DOITHPHITH 3HAHHSA
3 TemH «PaimonankH1 BHpa3n» TA HABYH-
JIHCH BUKOHVBATH a1l Han HuaMH, JlisHa-
JIFICH ll]]'[] MHOSRHHY YHOE 1, HEKA ﬁﬁ!E,El,H}rE
Bcl HAaaBRHI ynena. Hapunnwesa nobyeatn
KOPIHE 1 PO3B A3VBATH KBAIPATH] pIBHAH-
HA. [lopTopnym, mo Take yHKINA, 1 BAB-
qi1H HoBl By chyarmiil, Bannnes anan-
3VBATH TA NPEJICTARIATH JIAHL, CTBOPHBATH
MATEeMATHYH] MOJe/d J0 34144 Ta po3s #-
aveaTH i1x. Hacrar wac yce moBTopHTH,

-, - y
-;_ -

' .E:{t"_.r_*l

" o

Knwouogi cnosa

* Bupaan
21 CTeleHaMu

* IPHTAJAEMO BJIACTHBOCT] CTEIIeHs
13 [ILITHM NOKAIHHKOM:

* VIATAJTLHHAMO, K JOMABATH, (indices)
BITHIMATH, MHOMHATH TA NLITHTH * PamonanasHi
paloHaNIbHl BHPA3H; supaan (rational

* IOBTOPHMO BJIACTHRBOCTI EeXPressions)
apupMETHYHHX KBAJIPATHHX KOPEHIEB; * KBanparTH! KopeH]

. EHE’I‘EMHTH&}’FML’I JHAHHA 3 TeMH - {H-EIH{H'E" I"ﬂﬂ'l':.‘ﬁ-]

«KeanparTai piBHAHHD,
* OPHraIAeM0 BJAACTHEOCTL Ta rpadiky
] . Y J—

QyHRIN y = —, ¥y = &% ¥y = yx;
* BYJIEMO CTBOPHBATH MATEMATHYHI
MOJIeJI1 10 3aJa4 Ta pO3B A3VBATH IX.

* Keagparui

equaiions)

pisaaunag (quadratic

* ODyurmi (functions)

Moe (YTH nUITROpe
I i imE. Ja moaHies
BEOPHIC T aEHA



637

638

639

640

641

642

643

Sanmuuite apid y BUCISAL cTeneHsd 13 HUIHM Bl eMHHUM HOKAIHHEOM.

L 1 m a (x — ¥)? (a + 2b)’
Ve 2 ) " s S y “ m—n)"
ObancemTh. | .,

)7 6 3+ o4 o (2) 0 (-6
il 1 -
5" 1\
e) (0,5° ) 1710 i) 0,1 g ) (EE

JHAHIITE 3HAMEHHA BHPAa3IB.
a) 8137 6) 16‘2 : 470 ) 257 : (0,27)°

b T A% o

llopaiire v BHrIAm BHpa3y, o He MICTHTE CTeHB 3 Bl eMHHM
NOKAZHHEOM.

o NS0l NI
a) e d'*’ ) ;e Bk "\ 5b -
r) I— “a b (I-—b"‘u*‘) n) —4.8a'b* (2a e )
CropoeTiTs BHpAa3n.
ool S girp Qs a'+ a’ S e .

a 0 B) —

J -I-T } '3I+ ] } [ S +ﬂ_l : gt =gmt -:

) '+ 6a"h 4 G } (m*P—-84 | @P=gt=g™ :
d a®+ 36 A mi+4dmi+18 *=wowoowooa”

CopoeriTe Bupasn. PeayiasTaT 3anHmnTs v BHTIIAI BHpaay, o He
MICTHTE CTEINHE 3 Bl eMHHM [MOKAIHHKOM,

b D m"+n*1(5_5

8) OLpEs) = [J:"-' oy g ¥

CuopoeriTe BHPA3H i 3a0HUNTE PE3VIIBTAT TAK, 11100 BIH HE MICTHE CTENIHb
3 B eMHHM [OKAIHHKOM.

a2 — b.-':l

-4 + b _uﬁh-? + ﬂ-lu
a- b—'..': + a ] I:b_£ F ﬂ'_:} ﬁ}

ﬂ—t'-

a)

#
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645

646

647

648

649

650

651
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3HaliNiTE JONYCTHMI 3HAYEHHA 3MIHHOI ¥ BHPAIAX.
x+5 xX—o (] n
NVE-95 OGa+da-3 P Ty-8 D) Tl +11

gl —1 4x+ 9 6] x*—17x +2

)

CropoTiTs JApodu.

42x1%* 4a - b)la + b) 8le(y —x)*

8) %) —81(a + b)° - )
3x* + Jxy? a'— 64 x'— 8xy + 16y*

r) 16xy* + 1527 A a—4 €) 2x — 8y

JloBeniTs TOTOHHOCTI.

]Eﬂﬂ—ET.Ebi_Ea+Eb E}Bm#—f_ ¥ [5_1_5
Y 9ab-225b ~  3b xy y—x\y x|

CrpoctiTs BHpAa3n.

a-1 "E-1-5 w2 P Ez-10(c+10

p20+3b 6a-3b @  12a+36 gLty  4dy+2d
a-2k 2k-a a+6 6+a y'—-125 125y
100x° 100x 25

Y 00— 25 ' (10x—5)(10x+5) 25— 1002

3al0BHITE OPOIYCKH TAK, 1100 YTEBOPHIACH IPABH/ILHA PIBHICTS.
= F

155 — 6 | V. 1 B
T=1fx Ts_9 0 0} - T =0

a) ¥—-9  y+3 y-3

Burkonaiire nogapanus Ta BinpiManua gqpobis.

G " m=7 O35 T

Eey ¥ TR
[linreciTs no creneHs.

B el
e (ST ]

Buronaitre il 3 gpodamu 1 3HAIIITE 3HAYEHHSA BHPa3y:

(y +4) 2y +4 s BN it . s
a) y+5 »¥—-16 F_E'ﬁ]f-+1'y y+2 y—32y

, AROID ¥ = 4.

in.
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652 JlosemiTs TOTOMKHICTE.

20x +9 (3:!+: F-8x+9 I+3) ey
o+27  9x2-1 at—x] 4+3r 1=38x

7-21x

6563 Obuncmrth.

a) \"rﬂ_l 0) 4/9.61 B) ¥1936 r) 4/26,01 - 1,21 + %#i-ﬁlﬂl
1) 11% = %Jazq + 2% e) (vV529+ /2.89) - (0,54/10000 — —J; 2304)

( 1 V2809 —+/529
#) 10,3225 +:~Ji,96] - 100 i
) i ) %42025
664 [a nomanmx uncen obepiTh:

a) pamoHAaANBH] YHCMA; D) 1ppalioHaTEH] YHCIA.

V99 | —+2500 | —A169 i3 )| W
& — . .

7 Jis V5

6556 CuopoctiTh BHpaamn.

a) (-2v13) E}{i—v’zﬁ)z [ ) r) (—%)!

m(_ﬂi V26 }( nJ_ }(50{13
V3 13 121 105
656 3HalniThL 3HAYEHHA BHPAB, st ee.----- -

IH;}E= a,npua>0 |

r_ 22(2) :
o (WB) =2 »)(y7y3) ﬁjﬂ#lﬂmﬂp”_

IWEEE DAV DVI-210 " seeewerr———?

6567 Cnpoerits BHpazn.

mE . O A .
T

2) (V6+v5 +6—5) 6) (VIT - vI7)(VIT +17)
5) (Vi3 ++26) - 2478 r) 5v2(3 - 44/10) + 4045
m (1242 — 2450 + 347242 e) (24/3 — 642)(6v2 + 243)

#
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658 OpinHITECA Bl 1PpPalliOHANIEHOCT] B 3HAMEHHHEY Jpody.

@ 5 140 o | E— 1442
o 73 \28 B-B 7 2+
- Y

12
BB WaE "LE Y3ES

659 CuopocriTh BHpa3an.

a) (V7 + 2)(V7 - 8) + 647 6) \/40,96a ‘b

x“+6x+9 x -6x+9 b .

T84 — —.|—

E}\f (x-3)°  (x+3) }‘J 7 Y3\s

e) 2410 345 - EJE #) N-12m"n’, m <0
660 CopoctiTh BHpa3, BHKOHABIIH TOTOMHI MEPETBOPEHHA.

V% . _6¥x -7 4 a'-1
3—23-./; ‘ 23\:!;—}* ﬂ -Jr_ u+wﬁ

14x -5y  3Wx -7y Y=y  9a+18Jab+9b
e el ik T Toa et

661 Poss'gxiTe HenosHI KBaJIpaTHI PIBHAHHHA,
a) 8 —32x=0 0) 32x*—108=0 B 2—=37=0

r) 17Tx*=0 ﬂ}%x“rﬂx:ﬂ e)—x*-100=0

662 Poss'ssxiTh pIBHAHHA.
a)dx' —22x+10=0 0)2r —8x+6=0 B)8x—10x+3=0

r) 3at+ 6x +10=0 m) —2xt=—x+4 e) 1622 + 1 = 8x
663 Poar'sugite piBHIHHS.
+
a) lﬂ:'; -E:I+I_l E]J::JE—B:: B) (x —13)(x+27)=0
- +
B’ +4x -6 =1 Mx+2= m’; 3 e) |xt—4dx|=5

664 HalmTE KOpeH1 PIBHAHHSA.

a)@Bx—-17¢-2@x—-17)+1=0 0) (x*+3)+7=8(x"+3)
B) (x* — 2 + 4(x* —2) =3 r) (3x — 5)(x + 3) = (x — 3)(20 + 4x)

 am—
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665 |lpn axnx sHAYeHHAX ¢ PIBHAHHA € HENOBHUM KBAa/IPATHHM

a)a-6)r—(a—3)x—(@*—25)=0 0)x*—(2a—-8)+(a"—49) =0
¢
666 VY nopry peaepsyap s 30epiraHug COHANTHAKOROL 0J111 HATIOBHIOETLCS
nBoMa TpybaMmu 3a 3 rogHHH. SARKI0 HATOBHIOBATH pe3epByap 4epea
nepmy TpyOy, TO BIH 3AaNOBHHTLCA Ha 8 roj mMBHIME, HIX AKIIO
HAIOBHIOBATH 4Yepe3 JIpyry. 3a CKUJIBKH TOJHH MOKHA HAIOBHHTH
pe3epeyap, AKII0 BHKOPHCTOBYBATH JIHIIE Hepuy Tpyoy?

667 Croporirs apobu.
y 214 R o A ZBEHET . EHI6 e+ Lo T8
Vo +24x+135 2 +23x+76 P2 +21x+564 7 05x+65

668 BuaiiniTe aHavenas bl apyruil KOpIHL PIBHAHHA, HKINO 0/IHH 13 KOPEHIB
PIBHAHHS!

a) 4x* + bx — 15 = 0 gopisHIOE 5; 0) 5x* + bx— 18 = 0 gopisHice 9.

669 llobvaviire rpadikn dyHKILHIH,

1 ,, 16x — 325
By=L Oy=2 @y=vr Dy=" 553 .n]Jf::Ii,-"'-;';
b

670 Ilepenipre, yn HanexaTs Toukn A(2; 4), B(1; 8), C(4; 2), IX16; 4). E(3: 9),
F(—5; 25), 5(144; 12) rpadiry dyvHKINI:

8
AY=T 6)y=x% B)y=+x.

671 3BHailmiTs JHAYEHHA APrYMEHTA X 11 (DYHKIGIL:

16

a) y=—— — 2, #KI0 3HAYeHHH chyurii gopieHwe 6;
-rl! . n

0)y= & + 1, AKMO 3HAYEHH S thyHEII TopiBHIOE T;

1
B) ¥y = -E—J; ~ 1, Aaxmo aHaveHHas yHKIILL TopiBHIOE 3.

672 3anano dyuarimio vy = f(x), ne

[ D
i axmo x < 0,

flry=4 2% akmo 0 <x <5,
| '\E.H]ﬂ]],ﬂ:l:l"'ﬁ.

AT

a) f(—2); 6) f(-1); B) f(O); r) f(1); n) f(25);
2

afaooy  Wf@;  whzf W05 @ fa).

#
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673 Poap'ssiTe piBHSHHA rpagidHo.

a}n%:f E]-J_=J:" B:I-u"’_=12 r}—ﬂ=f

X X

5

674 DOyuaruiw aanaHo dopmynow fix) = P ObuncmTs:

a) f(7) + f(-10); 0) f(-6) + 5/(30).

675 MOyuaruino sanano dopmynow f(x) = = O04HCcITE 3HAYEHHA APryMeHTa,

*
676

¥

IpH AKOMY BUKOHYETECH PIBHICTE!
a) flx+ 3) = —flx + 8). 0) flx + 6) = —9f(x +9).

[lobyayirre rpadis dyHEmII:

. =
— 7+ AKIIO x<—8.

o

X, Akmo —o<x =0,

| _J; gruo x >0,

=
[l

M CTAaTUCTUKM Ta aHanis gaHux

677 V Tabmuii HaBeNeHO WBHAKICTS Aearux [ [lsagkicrs | I{i:muicju._-"\
ARTOMODLTIB MM Yac pyxy. Bakopuerosy- (v B wm/ron) | asromobinis
WuH JaHi, nojgadi B rabnu, nobyayime | 60<p <70 3]
ricrorpamy. Iorim naiire piqnoeini Ha aa- | 70 <p < 80 17
ITHTAHHA, | B80<p<9) 23
a) CRUILKH BCBOTO ABTOMODLTIB AHAMAY- | 90 < p < 100 0
BANOEE! | . 100<v<110 10 )

678 Jliarpama «crophyp — AMCTH» [IOKA3YE BH-

#

0) Hka meuakicTs DLTENIOCT] aBTOMODLTIR?

: NN E Crostyp | Jlucra
coty DyiBesih (y METPaX) y BEJIHKOMY MICTI. | = -
Poarnauwre miarpamy Ta aaitre Biamoeiml |
HA 3aNHTAHHAL : 12
a) 3HalNTh KUVIBKICTE DYV/IIBEb ¥ MICTL. | 14 01556
0) Hra Bucora HaltHIRY0I Ta HafiBIINO Oy- 14 2578
miesi B micri? : 15 01149
B) Cxinkxu Oymisens Bumi 3a 13 M, ane 16 29380

: 9 .
HIYL 38 lT,E-‘u. _ ) o 17 00567
r) CKLMBEKH BUICOTRKIB 3aiiMamwTs OVIIBM,
’ 18 1 2 & 3 D
BHCOTA AKHX nepesnmiye 15 m? !

Kmoa: 11 | 4 oanagae 11,4 m

679 Bepe.n:mﬁnm lEHpﬂlDBEEL[hIEﬂhﬂ]ﬂHJLETEHﬂEHI‘L 45 pokis, aﬂﬂpe,u;mﬁnm
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' o LETD
1 CroporiTes 1pid TR
2n' 2 2 2n*
2) T 0) in' 5) n* r) 7
. 5a—5b
2 Copocrite BHpaa 9a—9b"
ba 5 Bla—b) 5

2) 95 % 5@-5) 87 g
g OBepirk uncno, fiKe 3aIMCAHO ¥ CTAHNAPTHOMY BHIJISAII,

a) 3,2 - 10 6) 3.2 - 100°* 8) 0,32 - 10 r) 32-10°
4 Ofepirk ippallioHANIEHE YHCO,

a) _é.. 6) V8 B) —18,8 r) 81
5 Poas'smite piBaaana 4x° — 8x =10,

a); 2 o) -2:0 g) 0 r) 2
6 ['padirom axol dyaKl e napaboaa?

3

a) y = Bx 6)y=x B) y =2 Ny==
2 . 1
7 Hra 3 Towor nanexnTs rpadiry dyHRT y = —;?

a) (-2;-2) 0) (-2; 2) B) (—1; -4) r)(1;4)

8 0OoupcmnTe: (JEF —E—

Vio Vi

a) V5 b) 7.5 B) 5 r) 3
9 Poasp'smite pisasana 4+ 3x—1=0.
a) —1; 0,25 6) 1; —025 ) 3; -1 r) 4; -3
: a+1 a a”
10 Copocrite BUpPaz — = (o ~ T3 gg+ aif
a a a a
8) o+1 ® G+ ®) Ta+1) ") fa+ 1
oy ; ; . . 3x
11 3HAamiTL JoNycTHMI 3HAYEHHA 3MIHHOI ¥ BHpAaa 5lxl—20°
a)x#—4 D)x#4 B) x # +4 r)x#0
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Kpoxk (1) OGeunaitrecs y 3 rpynu muaxom sxepedkysanns. Poanosi-
mTe poml. Hligroryitre meobximm martepianu (11 apryine nanepy LIa KOk-

HOl TpyIH, h1oMacTepH, KOJILOPOBL OJIIBIN).

Kpoxk @ Koseniit rpym rpefa maroryeari yacruHy aberkn anmredpH 3a
kypc 8 Knacy, Je KOdKHA JITepa «poaloBlIaey [Ipo plafl TepMiHH, NOHATTH, 1c-
TOPHYHI MOCTATI, BAMIIHEBL 11 4H OIepalll, AKXl BHEYATHCA BIIPOJORE POKY Ta
NOYHHAKTRCA Ha 10 Oyvesy. JliGpane c1oBo 4B cZI0BOCTIONYHEHHA TIOTPIOHO MTPO-
VIIOCTPYBATH 300pameHHAM 91 NpukaagoM sacrocyBanas. Jloasoasersea 1o
3 Oyke aiGpaTi c/0BO, BeepeHl KO0 € BUINOBLIHA OykBa, Ta a0 1 Gyksn -
OparH ¢/I0B0, fiKe NOYHHAETLCH HA [0 OVKBY, a/1¢ CTOCYeTLeHA Beiel MaTeMaTHKH.

I'pyna 1

Croea mo OVKB:
8,0,8,1,1, 1€
e, 7R, 3, H

I'pyna 2

Cnosa o byke:
1LL B K JI,M, H
0,Ip,C

I'pyna 3

Crnoea 1o Byke:

T, ¥, ®, X, 11, 9
Ill, I, b, 10, f

- ADcnHca TOYEH )

.

i Ippanionansui

CJ1a
-]
LI

Ile ynena, Akl He MoKHA
AAnECATH v hopMl AERHA-

HOTO Qpoby >

neaibeZib.
N

(" ¥mosa aana4di h

y y Mapis .'!EI.[‘E

nana gmb ---

Kupmno sinuae g un-
ceILHIEA | AaHAMEHHREA
apody onse it e caMe qYHe-

JI0 T OTPHMAEB aApiDd, Srmi
1

AOPIBHEW —,

2

. ”
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f IIpupisnwoBaTi A
mo 0

0,10

+1DH-4)=0
y+l1l=laboy—-4=0
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r it Y i ™ e o . g R '
Aa)B66)Be|rr)rr)Aa
Abcanca | Teopema
TOMKH Biera T?i;‘;i:;!

\ F . y. I I I 4
4 r - ~N7 2 k. .
E,Eﬂ\ €, € ’f}K,H{ 3,.:*.1\ﬁ n FI,I
Enemenr 3miuna x lppﬂui?*
MHOMEHNHH HATBLHI
\ VAN " TN PN J A\ dHcaa
f B ¥ S ¥ B ol e S/ 2
] U n K, K .11,,11«1 M,m || H H

Apudme- Kea- Muoxskn-
THYHI 711 npatHe J Ha
T | SN | i i s N
¢ =y = Y i ' ' Wi % S
O,0 | MNin P, p - - TT Y,y
llapa- | Ymosa
Doa aajgadi
\__ AN AN . L
3 Y N, ' ™
o,¢ ) Xx |y Jm.m L,
(Dvuxnina q_B-EpT
. A LN J\ i J\ y,
4 g an .
b 10, 1o i A n h
Ilpupis-
HIOBATH
" J\ =00 J\ J

Kpor @ Romxua rpyna Mae mpoleMOHCTPYBATH CBOK HYACTHHY ADeTHH.
Tom Bel npHEPULTIOIOTE OVEBH HA JIOMIKY 9H IL1aKaT, mod yrTeopaTH abeTry
3 33 caie anrebpu 3a kype 8 knacy. HArup v Bac BHHHEAH TPYAHOLIL 11010
HOIIYKY CJHB, SK] NOMHHAITECH HA NepHy ODyksy, o0roBopiTs He 3 BALIMMN
OMHOKJIACHHEAMH TA OHOKJACHHIAMHE, DOILTNITHCH 171e AMH.

Kpox (1) O6roeopirs miicymen 1poekTy 3 yeiM K1acoM.

Ho saxux Gyke Gyno Haiipamde 1iGpaTi JI0BO, 10 HOYHHAETHCH HA LLI0
oveey? Ho axpx Haitnerme?

Yu Ovin Ttarl OVEBH, 0 AKHX BH He 3MOIVIH JIOPATH CJIB, HABITH AKIIO
NMpoIoHOBAHA DYKBA MICTHIIACH BCEpeIHH] cJoBa”

CroBa SOl rpyIm HalBIATIIIE MAKPEc/IIIH BHBYeHHI MaTepian v 8 knaci?

Hlo wikasoro su npurananu? Han yum e rpeba nonparmosarn?
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HaepyanbHe BUOAHHA

HxoH EHgpro bioc

Anrebpa

Nigpy4yHuK gna 8 Knacy 3aknagis 3aransHol cepefiHbol OCBITH

lonoeHa pepaxTtopka [fianwa NlonosaHs

Pepaktopka Eminia Bimpak

du3ianHepka Awacmacia fJavenko

Kopektopka Onsza Mnacmyu

Nepexknagaukn: Temawa Kanivivenko, Ipuna Kpaesceka
PeueHzeHTW/ TKN:

TemaHa lznameesa, s4umensxka mamemamuku K3 « Jliyed” Mysiyunanssul
Koneziym» KponuaHulbKol MiCbKoI padu

Ceamocnae Pabui, svumens mamemamuku O3 «lllebymunreybkul nideu
CoKUpAHCHKOI MiCbKOI padu»

Paica KopoHoaceka, siumernbxka Mmamemamuku niyeio N°13 XmensHuybkol MiCbKol
padu
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Ceigoyrso npo BHeceHHA cyb'ekTa BuAaBHUYOI cnpaen o [lepxasHOro peecTpy BMaaBUis,
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Apnpeca pegakuii: 04071, m. Kuie, Byn. Huxnin Ban, 17/8.
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