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Biraemo, npy3i Ta nogpyru!

Mu npoioB:yemMo pa3oM 3 BAMH MI3HABATH OCHOBH JIOCHTE TOMHOI HAYKH —
anredpu, 1Mo € GyHIAMEHTOM JIJIA DATATHEOX Ta/lyaeill MATEMATHKH Ta 1HIITHX
HAVK.

Bupuaouu anredpy, MH po3BHBATHMEMO MHCJIEHHS, TPEHYBATHMEMO
aM ATk TA 3arapTOBYBATHMEMO XAPAKTED, a e AI3HABATHMEMOCH IIpo ii Ipak-
THYHEe 3ACTOCYBAHHS B PI3HHX cdepax — BiJ eKOHOMIKH Ta 1HMKeHepll
710 KOMII I0TEPHHUX HAYK TA CTATHCTHKH.

Ilist Toro, mod kpanie i ehekTHBHIIIE clIpHiMAaTH 1HGQOPMAIIIID, MaTepias
V IMIPYYHHRY OJAHO B YITKIA Ta LTIocTpaTHBHIME hopmi. Bunockn Ha nmoasax
OIS TEOPETHYHOr0 MAaTeplaly CAYIYIOTh JOJATKOBHMH IMIKAZKAMH TA HAara-
YBAHHAMH.

8 | | A N

leropuani
Homaric Tumosi IIpobnemui dbarta | Iligrpmamia
NOMHJIKH [MATAHHSA mpo IKT

| MATEMATHRY

%

Jl s mBMIKOrO OpieHTYBAHHSA B OiPYYHHKY BHKOPHCTAHO TAKI
VMOBHI NO3HAYKH:

1 — 3aBAAaHHA I GPOHTAJIBHOL TA IHIHBIIYAJIBHOI PODOTH;
4
2 — MI3HABAJBHI Ta TIPHKJIAH] 3aBIAHHSA;
*
3 — 3aBnaHHA OINBHINEHOI CKJIATHOCTI
&
4 — a3aBnanng 3 Buxopucranaam [13 GeoGebra;
EN
5 — maremaTHKAa aHIHCHKOI.
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Ax KopucrysaTucda OiAPYyIYHUKOM

Ha mouaTky KOKHOTO PO3ILIy MIPYYHHKA MOJAHO OIMKUC TOTO, II0 BHBYAa-
THMETBLCH B HEOMY, & TAKOK HABEeeHO NPHKIAIH IPAaKTHYHOI0 3aCTOCYBAHHSI
remu. lle momomoske BamM 3po3yMiTH, IK HOBI 3HAHHS MOMKHA BHKOPHCTATH
B peaJIbHOMY KHTT1 TA YOMY BOHH BaiXJIMB1 I BALIOT0 II0AJILIION0 HARB-
YAHHS 1 PO3BHTKY. TYT MICTHTBCA 1 CJIOBHHK MATEMATHYHHX TEPMIHIE VEpA-
IHCBKOI0 TA aHIVIHCHKOK MOBAMH.

IloBTOpHTH BHRYEHWIT MaTeplasl BaM JIONOMOMKe pyOpHKa

=
M Koporkui ornag pospiny .

A [epeBIPHTH CBO1 3HAHHA — @ MepesipTre ceoi gocArHeHHs

K1 PO3MINIEHO HATIPHKIHII KOMHOIO PO3ILTY.

3a IT0MmoMOT0H H‘ﬁ- [IPOEKTHHAX PoDIT BH MOMKeTe cripoDyBaTH

3ACTOCYBATH HADYTI 3HAHHA HA NPAKTHIII,

¥V pyOpumi Dopatxoei sagganna fo posginy  BU 3HAaliTeTe I[IKaBI,

HeCTAHIAPTHI1 3aBIAHHS, 4 TAKOXK 3aBIaHHA aHITHCHKOI MOBO.

JumicT miApyYHUKA JOMOBHEHO IHTEPAKTHBHHMH BIpaBaMH Ta pPoDOYHMH
APKYIIAMH, AK] JOCTYIHI B €eJIEKTPOHHOMY JO0OATKY (IOCHJIAHHA PO3MIIIEHO
Ha ¢. 2). Tar B MmaTuMeTe 3MOry Kpallle 3po3yMITH Ta 3aKpIIHTH BHBYEeHHII
MATEPIaJI V 3pYYHUIT 9ac Ta B 00paHOMY /IS BAC TEMIIL.

Cropucraiiteca BMimeHuMH B niapyvHury QR-komamu, mobd ozHaiiomn-
THCH 3 TOBEIEHHAM BJIACTHBOCTEH, 03HAK 1 TEOPEM.

:!E' JloBengeHHAa BIACTHBOCTEIH, 03HAK 1 TEOpEM

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

Bba:xaemo ycmixis!
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MoBTopeHHA. Bupasn 3i
CTeneHaMm

VyeHuM 4YacTo JOBOJAHTLCS HPAIIBATH
3 HAM3BHYAITHO BeTHKHMH A00 MAJIMMH B1JICTA-
HAMH, IIBHIKOCTAMH, MacamMu Tomro. Hanpu-
KJIaJ1, BiAcTaHE BT Jemun 1o Micarg eraHOBHTE
240 000 e abo 240 000 - 1609,344 meTpis,
MEBHIKICTE cBiTia — 1 080 000 000 rm/rom,
Maca eJIeKTpoHAa NpHOJIH3HO JOpPIBHIOE
0.0000000000000000000000000000009 Er,
a Maca MTHHEA — 0rmasko 0,000000000753 kr.

Lli gyncna BasKKO BHKOPHUCTOBYBATH B P03
paxyHKaxX 1 HAaBITE 3anHcyBaTH. Tomy
IJIA MO3HAYeHHS BeIHKHX 4YH MAJIHX YHCe]I
y4yeHl 3acToCOBYIOTE creneHl. Hanpurman,
BifcTaHE Big 3emui go Miesaig 3anucyioTh
ag 2.4 - 107" Mune, MBHARICTE CBITJIA —
1,08 - 10” gm/ro1, macy enexkrpora — 9 - 107! kr,
a Macy nuiaaHEEH — 7,53 - 1071 Kr.

/
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Knwovogi cnosa

i

* JliniiiHe piBHAHHA
(linear equation)

* I'padix (graph)

Y ybomy posgini mu:

* IPHTAIaeMO0 JIHIHMHI PIBHAHHSA

-?" - Ta 1X CHCTEMH; . CI_{ETEMH pPIBHAHEL |
-~ + PO3B'SI3YBATHMEMO 3a/a49i 33 JTOMOMOTOI0 (sum:timnﬁﬁus equations)
ad NMHIIHAX PIBHAHE; . Posg'asysarn
* 03HAHOMHMOCH 31 CTEIIeHEM 13 LILIHM ‘| OpHEJIaIH] 3aia4l
B1JI eMHHM [MOKA3ZHHKOM; (to SGI;UE word problems)
* M13HAEMOCS BJIACTHBOCT] CTelleHs * Cremins (power)

* [lokasHuk crenend

13 L[1JTUM HOKA3HUKOM; (exponent)

* Mi3HAeMOoCs IIPOCTHH cIIocid samucy
l-‘ Iyie BeJIHKHX 1 Jyike MAJIUX YHCe.T, * OcHosa CEECIIESAS (base)
' " BHKOHYBATHMeMO il 3 YHCJIAMH, CranapTHHI BUTIATL

HOJAHHMH Y CTAHIAPTHOMY BHIJIATL qMca (exponential
qHCJIA notation)

oy
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BLATBOPEHA,
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r+ 4 = 9

 ropie |
A0OP1BHIOE

JIBA npasa
YACTHHA  YACTHHA

I:-

ax=b—
JAraLHEN BHITIA
JOHIHHOMO plBHAHHA
3 OTHIEH) IMIHHOD,
ne a1 b — neari
yHesa, X — IMIHHA.

o= = - = - -—

el — —

Moayas OVIbL-AK0No
YHCJIA 3ABHTH
JI0JIATHE YHEIO.

19] =9

|-9]1=9

PipaauHsa — 11e piBHICTb, III0 MICTHTE HEBIJIOMY 3MIiH-
HY (x, v, z...). HeBinoma amiHHA B JIIHIITHOMY pPIBHAHHI Mae
OyTH miHeceHa 10 nepiioro creneHs (x!' = x). Tomy piBHAHHA
NeplIoro CTeneHd € JOIHIHHAMHA PIBHAHHAMH.

2x =10, —0,4x = 5 — niHIITHI PIBHAHHSA,

3x—-2=11,7(x+ 2) =3, |x| =2 — piBHAHHSA, W0 3BO-
OATHCA 10 MHIMHHX,

PieHocusibHI pIBHAHHS — 1le PIBHAHHSA, K1 MAalOTh
OIHAKOB] po3B A3kH. PIBHAHHSA, AK1 He MAIOTh KOPEHIB TAKOME
€ PIBHOCHJIbLHHUMH,

Yu e pisaaaaa 2x + 3 =111 3x = 12 piBHOCHILHHUMH?

2x+3=11 1 3dx=12

2x =8 x=4

x=4

Orxe, 2x+ 3 =111 3x= 12 e piBHOCHJIEHIMH PIBHAHHAMH.

Po3p’siakoM piBHAHHSA € KOPiHb PIBHAHHA.

KHopiae piBHSAHHS — e 3HAYEHHSA HEB1JJOMO1 3MIHHOI,
V pas31 OCTAHOBKY K01 PIBHAHHA NEepeTBOPIETHCS HA Ipa
BHJIBHY pPiBHICTE. T00TO KOJIH 3a1aeMo X = 4, To IpaBHJIBHO,
mo 2-4+3=11.

[lod pozé’azamu pienanHAa, TIOTPIOHO 3HANTH 3HAYEH-
HA HeBlIoMo1 3aMidHol. JIiHIIIHe piIBHAHHS MOKe He MaTH
KOPEeHIB, MOKe MATH 0JIH aA00 6e3J1i4 KopeHis.

Ipuknan
Po3r’s:K1TE piBHAHHSL.
1 a)8(x+2)=32x+7) 6) |x| +7=3
) x—1 dx—18 15
2 6 6
Poar’sizanus
AR o
a) 8(x+2)=32x+17) 6) lx] +7=3
8x+ 16 =6x + 21 x|=3-1T
Bx+le—bx=6x+21—6x x|=—4
2x+ 16 =21 Bignosins. Pisranaa
2x+ 16— 16 =21 — 16 He Mae KOpeHis.
2x=5
2% 5 5 1

5 — 95 XT3 IZEE'
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Binnosine. x = 2—1*.

2
8) x—1 3x—18 _ 15
2 6 6 [Mob serasnsTi

=1 ax = 18 15 CHJOAMH] PIBHAHHA

6 9 = a =6 E 1 JIerKo 3HAX0THTH

o 1XH1 KOpeH1, MOMHA

m} - 1(31- - 18) =15 BHKOPHCTOBYBATH
Jx—3-3x+18=15 ;anfizmﬂn.v !
e «Poas’aaveauw 1

gi i éﬁ A y Microsoft Excel.
Binnosiae. PisEaaHS Mae Gearid KopeHiB. - V-

JNliHifHe piBHAHHA 3 ABOMa 3MiHHUMW

ax + by = ¢ — zaranbHHWI BUNIAL JIHIHHODNO PIBHAHHA 3 JIBOMA
3MIHHHMU, Jie a, b, ¢ — gesri ynena, x Ta y — amiudl (@ # 0, b # 0).

YnoopsaakopaHa napa 4ucesi, 10 3aJ0BOJIBHSE PIBHAHHA 3 JIBOMA 3MIH-
HHMH HA3HBAEThCS pPo3é’ a3zkom 1ueoro pieHaaHsA. [llyrkaoun poar’aarkn -
HIITHOTO PIBHAHHA 3 JIBOMA 3MIHHHMH, BHKOPHCTOBYIOTE BJIACTHBOCT1 PIBHO-
CHJIEHOCT1 PIBHAHE 1 TOTOKH] HepeTBOPEHHS BHPA31B.

Ax poar’saaTu piBHAHHA 3 ABOMA 3MiHHUMM?
Kpox 1. IlincraBuTH B pIBHAHHS NOBLIBEHE 3HAYEHHS 0JHIel 3MIHHO]L.
Kpoxr 2. Poar’azaTi yTBOpeHe piBHAHHA,
Kpoxr 3. 3HaiiTn BIANOBI/IHE 3HAYEHHS 1HIOI 3MIHHOI,

Ipurman
2 3HAHTITE OyIb-AKHH PO3B 30K piBHAHHA 3x + 5y = 17.
Poap’'szanusn

Hexaii x = 4, Tomi

3-4+bBy=17. =—— [lincrasnsemo B pisaaHas x = 4.
12=-12+ 5y =17 =12 =— Poar'sayemo yTBOpeHEe DiBHAHHS.
by=2>5 - 3HaxX0IHUMO BiINOBI/IHE 3HAYEHHHA .
=1

Bimnoeine. (4; 1).

)iK NiHIMHOrO PiBHAHHA 3 ABOMa 3MiHHUMM

Ax modbynyeaTu rpadik piBHAHHSA 3 IBOMA 3MIHHHUMH
Kpox 1. 3aaiiTa OyJab-sK1 JBa HOT0O PO3B'A3KH.
Kpoxr 2. [lozgaaynT HA KOOPJHHATHINH ILJIONIHHI BIIIOBIIHI IM TOYKH,
Kpox 3. llpoBecTn 4epe3 HUX npsaMmy.
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epekcHa B nomykomil cietest abo nepefana B Gyk-axiil iHuni Gopa GyIL-gkHMH cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 3a #o X
oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.




Ilpuxknan

HOﬁF,[wﬁTE I‘pﬂ(biff I]i_EH.H:HHH 25— W= 3. ['padik mmuiiiHoro

I |I

I |

e Poar’ | pisuammsaapoma |
RS ShRL BRI, | AMIHHHMH |

s + . I + i — 1 o
3HaiinemMo OyIb-sIKi IBA PO3B SI3KU PiBHSAHHA. | by =:— mpamMa Y.

. 4

1) Hexatix=0,0ni2-0—-»%=3. = \==oews i

0—-—y=3
—y =3
y=-
(0; —3)
2) Hexaiix =2, tom 2-2—y = 3.
4—-y=3 T T e
4-4-y=3-4 e
—y=-1
(2; 1) LJ’ 3 L

@' T —— 00@®

1 Poar'sxiTh piBHAHHSL.

ax—3=-8 0)—-6+x=5 B)—-12=-12+x
- ¥ = xr+8 _ 1
r) —6x = 42 m) —32x=-—4 e) RET,
2 Poar'sikiTh pIBHAHHSA.
a) 3(4x— 9) = 81 0)2(6—2x)=9 B) 2(x —5)=3x— 18
r) 6 — 3x=4(x + 2) n) 2x — T(x — 3) = 26 e)B3x+2)—(2x—-5)=0
3 Poap'smiTh piBHAHHAL.
a)Tx—5(2x—3)=17 — 6x 0)6(3—2x)+27x=10x— 17
B) 10(x+ 1) =6(3x + 4) r26x—8)—4(x—3)=3x+5
3—x  2(x+4) _ B+x (3x—4) _
A= +—3 =1 € 3 g @
4 Po3p'suRITH pIBHAHHA.
a) 39.8+ x=-16,3 0) 2(x—2,5)=6 B) 0,15(1 + x) = 0,30
r)x—(x+3)=—3 m) |x] ==2 e) x| -3=1T

5 OuHaimiTe OVIb-AK] JBA PO3B I3KH KOMKHOTMO 3 PIBHAHD.

a)2a+y=9 0) 3x—2¢c=12 B)dm + 5n =23
rNx—y=15 m2x+y=4,5 e) 4a + 5b =20
| s ®) Tx+by=17 u) 6w+ 3z2=-24 k)11 —d =100

¢ Vector. Maths&Science Ta © Bugasunurso «Jlinrsicrs. Yei npasa saxHment. KofHa 9acTHHa T MyDmKali He Moxke OYTH BUITBOpEHA,
epekcHa B nomykomil cietest abo nepefana B Syk-axiil iHuni Gopa GyIL-gkHME cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 33 #o HHX
oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.
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T Vector. Maths&Science Ta © Bugapunurso «JlinrsicTs. ¥ei npasa saxameni. KodHa dacTiia nicl nyonikamil He Moke OyTH niﬂmnpau;u,
epekcHa B nomykomil cietest abo nepefana B Gyk-axiil iHuni Gopa GyIL-gkHMH cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 3a #o X

3HAWTITE OyIb-AK] JBA PO3B I3KN KOMKHOTO 3 PIBHAHL.

a) bn—2m = -8 0) 2,3x+0,4y=12 B) 4,4a + 5,5b = 26
1 3 _ D ST o
1'}53: 1= 11 ,I[}?{I.‘ng—ll E}IEE Ed—-i

3HAUTITE PO3B A30K PIBHAHHS:

a) 10x + 6y = 48, axkuii e Napow PIBHUX YHCE:
0) —13x + 12y = —200, saxHil e Napow0 IPOTHIIEKHHAX YHCEJL.

Yu mae po3B A3KH pIBHAHHA 3 JIBOMA 3MIHHHMH:
a)y?+x:=-1; ©)lx| +»*=0; B)» - |lx| =10; 1) 6y +x°+ |x| =07?

Y piBugHHI ax + by = 37 roedinmienTs a 1 b — uim 4uena. 4Yu moxe
PO3B'SI3KOM IILOT0 PIBHAHHS OyTH napa 4duces (6; 36)?

Beponika szaramana aBa Ao pOBUX YHCIA, KO-
He 3 SKHX HoOYHHAaeThes mudpono 4, a iHma nudpa
eimminaa Big 4. lloTiM BOHA BHpinIHIa NepecTaBH-
TH MICHAMH ITHQPH B KOKHOMY 13 3arajaHux YHCEI,
ajle 3Ha4YeHHd 1X Jo0yTRY He amiawIocsa. Akl yuena
zaranana Beponika?

[lobyayiiTe rpadiku JIHIHHAX pIBHAHL 3 IBOMA 3MIHHHUMH.
a)dx+y=5 0)2x—3y=3 B)x—4y=10

I‘}I—é—_}i‘=l my—x=0 e) 1,6x+2y=10

[TobyayiiTe rpaciky JIHIHHEX pIBHAHL 3 JBOMA 3MIHHHMH,
a)x+2=52y+1) 0) (y—x)+2(v+x)=T7 B 4Ady—-2)=2-(x+ 10)

r) 3(x — 2) = 4y — 3 H)If:'—E—a e)z""—;’i—azy—al

Ilpn axomy 3navenH1 a napa duce (—8; 2) e po3B’ A3KOM PIBHAHHS:
a) 6x + 10y = 2a; 0) ax + 6y = 12?

Ilpu sxomy 3HaveHH] a piBHAHHA (@ + 12)x = @ — 8 He Mae KOpeHiE?
IIpn axomy anaveHHl a piBEAHHA (@ — 7)x = a — 7 Mae 6ea/1i4d KopeHIiB?

Ilpu sxomy sHa4veHH] a rpadik piBHAHHA a — 5 = 12x — 17y NpoxoauTh
Yepes Mo4YaToK KOoOpaHHAT?

Ilpu sxomy 3HAYEHH] @ TOYKA NTepeTHHy npavux 2x — 3y =—6 1dx+y=a
HAJIEHKHATD!

a) ocl abcIHCc; 0) oci opauHAT?

oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.
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{AHHA AK MaTeMaTUuHi mogeni

JIinifini piBHAHHA MOMKHA BHKOPHCTOBYBATH fIK MOJeJII
ILJIsl PO3B SI3YBAHHS CHMKETHHX 1 HABITH NPAKTHYHHX 3a/a4,
BHKOHVIOYH TAK1 KPOKH:

Kpox 1. [Ipouuraiire 3ayia4y Ta BU3HAYTE HEBIIOMY BEJIHYHHY.

Kpox 2. IloaaavTe HeBIIOMY BEJIMYHHY JITEPOID, HATTPHEJTA X.

Kpoxk 3. 3anumniTe BUpasu Jid 1HIIHX BeJIHYHH Yepes X.

Kpox 4. CknagiTe piBHAHHSA, BHKOPHCTOBYIOYH HABEIeHI
naHl.

Kpoxk 5. Poar'staiTh OTpUMAaHe PIBHSITHHSA.

Kpoxk 6. 3amnnnTe BIIIOBIE JI0 YMOBH 3a/ia4il

Hpﬂﬂﬂﬂﬂ h . -

CyMa TpbOX NOCJIIOBHUX HEHAPHHUX [IJIHX YHCe JOPiB-

HMomipkyiire! 1 gwe 171. Illo ue 3a uimi ynena?
Ha momnaugso,

110 3HAlIeHuil | Poar’'sizanua
PO3BR’H30K 3aaaql '

Fre AT il [loTpibHo 3EATITH Il TPH YHCHA. «—— Buanayre nesimoMe
ymosl? HasemTs YHCJIO.

HPHKIAJTH, Hexaii x — HalimeHIIIe 1€ YHCH0. _ py. o HeBiOMe

Toni cepente nine yucmno YHEIIO.

i nopiBHIOE X + 2,
L L Haibineme mine ynemo o
DOopiBHIOE X + 4.

SanuuniTs 1HIN HeBLIOMI YHC-
J1a 4epea nepie,

s |

PO3B'A3YBaAHHA - Cyma mumux gyucen — 171, " ‘ :

a3aaad Ha pyx CoxH(x+2)+ (x+ 4) I e BZ'E[I[HJJIITL BHpAaad 1 CKJIAMITE

O et x+ DA =171  PEEERE

hopMyII010:
s=p-t Jx+6=171 « Poas’amiTe pilBHAHHA.

3x =165
X=00O = Binnosinso no anaiineHoro 3Ha-
55+ 2=57: 55+ 4=59 4enHs x 00YHCIHUMO ABA 1HII

Binmosims. 55, 57 1 59. TR

ronparranyinecs 00e

18 CymMa TphOX HOCTLIOBHHX YHce)I JopiBHIOEe 234, 3HAHTITE
111 YHCJIA.

19 CyMma TphoX HOCHIOBHHUX MNAPHHX YHces JopieHe 192,

3HaMITE 11l YHCIIA.

gice Ta © Bumapsanreo «JliHrBcTy. o1 npasa saxfimed:. JKodHa 9acTHHA MicT TyOmKkami He Moke GYTH BUITBOpEHa,
il cictesi abo nepetana s Gyuk-aKil inmil dopsi Gyie-akaMu coocoGasm e HEEMOBOTD T0IBOTY BIIARIA. 34 WO THHX
HBKa 92CTHHA HBEOIO MATEPIATY He Mose GYTH ckomifiopana 1724 nepenpolaxy abo 108 IHIMOTO BHKOPHCTAHHA.




20 Cyma TphoX HOCTIIOBHUX HelapHHX YyHce fopisHooe 111, 3HaimiTs 111 yncia.
21 3maiigiTe TpH NOCTIIOBHI 1M1 YACIA, CYMA AKHX J0piBHIOE 84.

22 3HalifiTe TPH NOCTII0BHI IAPHI YHCJA, CYMa AKHX JopiBHIOE 66.

% :
23 Cawmip uHa 12 cm sumumii 3a Onercis. Hexait apicr Camipa nopieHioe x oM.
a) Bupaaite apicr Oekcia gepes x.
0) 3maimTe 3pict Camipa, armpo 3pict Onerkcia — 156 cm.
4
24 Ha OnaromitHoMy sspMapky O0yJio npogaHo 12 maTploTHYHHX OpacierTiB Ta
20 6penokis. Byso ai6pano 960 rpa. Binomo, mo cuMmsostivaa nisa 3a Opac-
JIeTH Ta OpeJIOKH oJHAKOBA. JHAIIITE IIHY OJHOIO OpacseTa Ta DpeJioKa.,

25 Ha Ommmiiicbrnx irpax 2024 poky yKpalHCBKI CLIOPTCMEHH Ta CIIOPTCMEHKH
purpaxu 12 menamneii. BimoMo, mio cpibHux menaneii Ha 2 OUILIE, HIMK 30-
JIOTHX, a OpoH30BHX Measei Ha 1 Olaeine, HI3K 3010THX, CKLIBKH 30JI0THX,
cplOHUX Ta OPOH3OBHUX Meaasiell BUTPAJIH CIIOPTCMEHH Ta CIIOPTCMEHKH?

26 Ha llapamwmmiiicerux irpax 2024 poky yKpalHCBKI CIIOPTCMEHH TA CIIOPTC-
MEeHKH 3700y 82 menamni. Bimomo, mo cpioHuX Menaneii Ha 6 OLIbINe, HIMK
30JI0THX, a4 DpPOH30BHX Menasieil Ha 4 OuIbmre, Hisk cpidHUX. CRUTBKH 30J10-
THX, CPIOHHX Ta ODPOH30BHX MeIAJel 3100y IH CrIopTCMEeHH TA CIIOPTCMEeHKH?

'd

27 Conomis 3a3BH4ail i3AUTh HAa poboTy Ha enexTpocamorari. Bora npo-
ixanaa mepnn 2 KM 31 IBHARICTIO 15 KM/To/, ToAl 30LIBIIAIA IMBHIKICTE
Ha 5 km/roj 1 Jicrajiack Ha pobory 3a 32 xB. 3HaHIITE BiAcTaHb Big OV-
OTHHKY MTIBYHHHA 10 poDOTH.

£e

28 Bin ogniel mpHeTaHil 10 1HINOI Ha eKcKypelw 1o pivnl Jlaierep Bupymms
opoM. ¥ cTos41H BOMI B1H pyXaeThesd 31 MBHAKICTIO 18 KM/roj, MIBHIKICTE
Tedil piYKH cTAHOBUTE 2 KM/Ton. Excrypeis B oqul 0k npoinuia Ha 30 xB
HIBHJIIE, HI% IOBEPTANYHCE HA3AN, S3HAIITE BIICTAHBb, AKY 010JIAB II0-
POM 3a 4Yac eKCKYpCii.

¥

29 3HalmiTE LIHY TOBAPY B KOXKHOMY 3aMOBJIEHH], KOPHCTYIOYHCE HABEJIEHH-

MH JaHUMH B TAOJIHII.

i [lina B
TOBAPY, Haxynamma, | Hocrania, Ihensannara '
rpH rpH rpH
rpH
BamoseHus 1 | 0 100 20rpa+ 2% Bgmen | 5, e
TOBAPY
JaMoBieHHA 2 44 70 0 361
JamopnenHa 3 | 0 515 1 % Bl LIHH TOBAPY 166.1
Samornenns 4 | 90 170 0 | 1870
& TR — 0 0 10rpr+05% mgmun | o0 0g
g _ TOBAPY

T Vector. Maths&Science ta © Bunapunuree «/linrsicrs. ¥oi npasa saximent. JKoJHa 9acTHia 0l nyonikai He Moke 0YTH BUITBOpEHA,
epekcHa B nomykomil cuetest abo nepefana B Syak-axiil iHuni Gopa GyIL-gkHMH cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 3a #o HIX
oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.




~ Tpadiunnii cnoci6 po3B'asanHs

e Ax poap’szaru cucremMy JBOX JiHIHHHX PiBHAHB
Tea yn Ginsme 3 ABoMA 3aMiHHUMH rpadivaum cnocodom?

pismsaung, mo maots | IWPOK 1. B oxgniil cueremi koopauHaT modyaysaTti rpadik
CrOLTLHIL pngn’g&nﬂi ROFEHOI'O 3 PIBHAHL CHCTEMH.
VTBOPIOIOTE Kpoxk 2. BuaaauynTH KOOpJAHHATH TOYKH IIEPETHHY ITHX
cHCTeMY PiBHAHS. rpadikie ab0 MepeKoHATHCH, IO IIPAMI He Hepe-
- - - - e " THHAWTLCHA a00 cIiBIAnaloTs (30irawTees).

Hpurknan T T -

SaranesHui BETIIA

CHOTEMH JIBOX 1 B
JMHITHUX PIBHAHD {I + 3y =9,
3 MBOMA AMIHHHME 2x—y=4.

Poap'sxi1TE rpadivyHO cHCTeMY JIHINTHAX PIBHAHE.

(X T bij; = €y, )
{ a.x+by=c, Poap’azanns
| x+dy=9 x—y=4
(x| 0] 3) (=] o] 1)
o 3 | 2 ) Ly - —4 -2 )
Kinnkicrs poar’aakin
CHCTEMH PIBHAHL L
MOZKHA BHAHAYHTH 1+

34 CIBBLTHOIICHHAM
KoedilieHTIR
PIBHHHE.
iy # bI
a, b, _ :
Mae OJHH PO3B 430K
(rpadikn piEHAHL
HNEePeTHHAKTLEH)
a, _b, _e¢,
a, b, e
Mae Deamnd

poap’saris (rpadnru ; 1 _
PIBHSIHE 301ramnThes) Bignosigs. (3; 2).

g _ D0
a, b, e,
HE Mae Po3B H3KIB

noci6 nigcraHoBKM
(rpadikd piBHAHL

He [epeTHHAITHLCH) Ax poar’saaaTu cucreMy NBOX JiHIHHHX PIBHAHL
3 IBOMA 3MIHHHMH CIoco0OM HNiicTAHOBKH
Kpox 1. Bupaswurn 3 sikoro-HeOy/ab ii piBHAHHSA OTHY 3MiH-
HY 4Yepe3 1HIIIY.
Kpox 2. llincrapuTH B iHOIe PIBHAHHSA CHCTEMH 3aMICTh
111 3MIHHOL OTPUMAHHWN BHPA3.
Ta © Bugapuauree «Jlinrscrs. Yol npasa saxumeni. Kodsa 9acTiia micl nyGnikaii He Moke OYyTH BUITROpeHa,

h ,q,__.:':::. cHcTestl abo nepelata b Oy b-AK1ii 1HINHE dopan GYIb-2KAME cnocobami De? NHCEMOBOTD OABOIY BHIABIA. Ja #OIHIX
RHH HiSka 9aCcTHHA NROTO MaTepiaay He Mose ByTH ckonifiosada 114 nepenpofaxy abo 18 (HIIOTO BHKOPHCTAHHA.




Kpox 3. Poss’a3aTn yrBOpeHe piBHAHHS 3 0JHieI0 3MIHHOI,
Kpox 4. 35aiiTH BiANOBIIHE 3HAYEHHS IpYyTrol 3MIHHOI.
Kpoxr 5. 3anucaru napy 4uces, AKa € po3B A3KOM CHCTEMH,

Ilpuxknan

Poap’sisiTE cHCeTeMY JTIHIMHAX PIBHAHL CIIOCODOM HiICTAHOBKH.

4(y —2)=5x+6,
13x + 3y = 5(1 — y).

Poap’szanun
{ Ay = 5x =14, E PoaxkpupaeMo Qyi#KH 1 3BOIHMO 11010H] JOJAHKH,

13x+8y=5
4y = 14 + Hx

_ 14+ 5x " Bupaskaemo a neprioro pisBHAHHSA OIHY 3MIHHY
Y= 4 yepea iHmy.
19% 4 8 (14 + 5x) - [ligcrasasieMo B Apyre piBHAHHA 3AMICTD IL€1

4 AMIHHOI OTPHMAHMH BHpAa3.
13x+ 28+ 10x=5
. 23x=-23 - Poas’savemo vTBOpeHe pIBHAHHA 3 0HICK 3MIHHOI.

x=-1

_ 14+ 5(-1) : : - N
y= A - JHAXOMUMO BLANOBLIHE 3JHAYSOHHA JPYTol 3MIHHOI,
y=225

Bignoeins. (—1; 2,25).

~ Cnoci6 aoaa

Ax poar’azaTu cuereMy NBOX NMiHIHUX PIBHSHL 3 [BOMA 3MiHHHMH
cnocodom nonaBaHHA?

Kpox 1. 3raiiTi 101aTKOBI MHOKHHEH, K] Ja0Th 3MOTY [IEPETBOPHTH Koedi-
I[1€HTH PIBHAHEL HA IIPOTHIIEHH] YHCIIA.

Kpoxr 2. BinnosigHo DOMHOMKHATH PIBHSIHHA CHCTEMH HA Il J0JATKOBl MHOM-
HHKH.

Kpox 3. llogati piBHAHHSA CHCTEMH TA PO3B I3aTH OTPHUMAHE PIBHAHHS-CYMY
BLOHOCHO JIPYyT0l 3MIHHOIL.

Kpox 4. llincraBuru 3HaliieHe 3HAYEHHS 3MIHHOI B 0/THE 3 PIBHAHL CHCTEMH
H po3B A3aTH Horo.

Kpox 5. V Bianoeiaes 3anucaTi napy 4YUce1, iKa € PO3B A3KOM CHCTEMH.

Hpurnan

Poap’sskiTE cHCTEMY JIIHIHHUX pIBHAHB CIIOCODOM JI0aBaAHHS,

3y — Hx =11,
4x + Ty = 10.

T Vector. Maths&Science Ta © Bugapunurso «JlinrsicTs. ¥ei npasa saxameni. KodHa dacTiia nicl nyonikamil He Moke OyTH EiﬂTEﬁrpE:l—l;ll,.IE .-
epekcHa B nomykomil cietest abo nepefana B Gyk-axiil iHuni Gopa GyIL-gkHMH cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 3a #o X .

oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.




Poap’azanusa

3y—56x=11, |-4 MuosuM0o pIBHAHHA CHCTeMH HA JOAATKOBI
dx+Ty=10 |- 5; MHOMKHHUKH,
12y |— 20x |= 44, Honaemo oTpuMani piBHAHHA Ta PO3B 43YEMO
35y |+ 20x |= 50; PIBHAHHA-CYMY.

47y =94

y=2
y=2, IMigerasnaemo auaiienuii KOpiHL v nepiie
3-2-Bx=11 PIBHAHHA CHCTEMH T4 PO3B A3yeMO Horo.

{_J" =2, i V¥V Bianoeiah sanHcyeMo mapy 4Hces1, gKa
x=-1. € PO2B HAKOM.

Binnmoeige. (—1; 2).

@ Monpaktukyiitecs | OO®

30 Poar'skiTE cHCTEeMH JIHIMHHX PIBHAHE rpadivHAM CIIocoboM.
Ax+y-—-2=0; 6x+2y—4=0; | 3y — 1) = 2x
r) {.I+2y:4, ){5.1':—2:,':9, ) .| 2x— 4+ 3(y + 1) =-3,
—2x+5y=10; "V 110x—4y=3; | 4+ 1)—2(y— 1) =6.
81 Poar'szkiTE cHCTEeMH JIIHIMHAX PIBHAHE CIIOCOOOM IIJICTAHOBKH.
4 {55:,' +12x=19, 6) {4{;17 + 2y) + 2 =5x + 8§,
8x — 33y =19; 24y —-6=3012x—v) - 12;
[ Bx~1 D=2
1.dm + 2.5n = 25, | x = ":.';'1
B) \3.4m — 1.2n = 12; oy 5
3 m — 3 = 3 |ﬂ,5x—1,5‘}p:2,5’
S Xt . ol
_"__-]-:r _2- 3
ok W e - 2
2x 1—3'}' 1=5 x+ —T=I J
2 g v gt ’ 6
32 Poap'sxiTh cHcTeMH JIIHIHAX PIBHAHE cIIocoDOM IoqaBaHHSI.
a}{3a+2h=5’!, 6) {'Ex—:iy:li, B) 6+ Bx=4(x + 2v),
da—b=12; 8x— 3y =2; 24y + 6 = 3(2x — ¥);
P}{é(ﬂ—lj—ﬂzﬂ(b -1), H){E+5(3:=:+y)=1"(ﬂx+y),
15— 5(b +1) = 3(2 —a); 3(x + 2y) + 6 =2(x + 3y);
P =t o BFY rx+l _ 5 y-1
i T @ A"
e =5 =
)Yy a=a_ . ®) | gl _, =1
4 2 ’ 2 2

m 155’.‘: Vector. Maths&Science ta © Bugasunuree «/linrscrs. Yol npaga saxament. KofHa dacTiHa micl nyonikaigl He Moke OYTH BUITBOPEHA,
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33 o piBasaHa 2x — Ty = 10 migbepiTs apyre JHHIHe pIBHAHHS TaK, 1100
OTPHUMATH CHCTEMY PIBHSHB, SIKA:

a) Mae eJHHHI po3BsI30K; ) Mae Dea/T4 po3BSI3KIB, B) HE Mae PO3B s3KIB,

34 Ilpu sxkux sadenHax a 1 b npama ax + by = 28 neperuHae ocl KOOPTHHAT
y Toukax A(4; 0) 1 B(0; 7)?

35 3anumnTe piBHAHHA OpaMol ¥ = kx + b, axa mpoxonuTs 4epes tourn C(2; 6)

1.0(1; —2).
4

36 Penara ixana 4 roqMHH Ha BeJIOCHIIE] 13 cepeHbOI NIBHIKICTIO X KM/TO/,
a moTiM 1 roarHY 31 IMBHAKICTIO ¥ KM/To. 3arajioM BOHA Opoixana 24 K.
CrnamiTe pIlBHAHHS 3 HEBIJIOMHMH X Ta Y, BHKOPHCTOBYIOUH HaBeJeH]
TAaHI.

%

37 CriIamiTk cucTeMy PIBHAHL TA PO3B SKITE 3a1a4y. 4 4alurkH 00 TIIMHX0BOT0
4aw 1 4 mMAaTOYKH YH3KeHKAa KomTyoTs 508 rpH. 7 yamok 4aw 1 2 mma-
TOYKH YH3KEHKA KOIITYIOTE H14 rpH. 3HAHMITE [IHY YalIKA 9410 Ta IIIMa-
TOYKA YH3KEeHKA.

2.8 o™
E— . ——

508 rpa 514 rpu

¥
38 3a 4 pyuru ta 5 omiBiiB 3ammatiie 131 rpH. A 3a 9 pyyok Ta 9 oTiBINE 3a-

maaTuan 270 rpa. CKUIBEKH PHBEHE KOIITYE OHA PYYKA TA OJJHH OJIBellkh?
s

39 Ponmna i3 4 mopociux ta 6 mgiteil 3amnaruisia 870 rpH 3a BX1g ¥ OapK
poasar. lama pooguaa 3 3 nopocimx 1 8 miteit sannatusa 8830 rpH 3a BXII.
SHAUOITE I[HY BXIIHOTO KBHTKA JIJIS JOPOCJIOTO Ta JIJIS JTATHHH,

40 Ha dnaromiiiHiil BHCTABIL KAapTHH 0yJ0 npencraBieHo 26 pobiT nBox
XVAOMKHHIIE: X — BT nepmrol Ta y — Big apyroi. Koxkua pobora mepmroi
XVI0KHHIN ofep:kasa 18 cXBalbHHX BIATYKIB, 4 KodHA podoTa Opyroi —
14, a Beworo Oysio orpumano 432 cxpaabHUX BIATYKA. CRIamiTe 3a yMmo-
BOK) 3aa4l CHCTEeMY PiBHAHE TA PO3B SKITH 1i.

'

41 Jlopora Bin momy Dadyel 10 cTaBKA NPOJIATAE TOPH3OHTAJILHO, a MOTIM yTo-
py. babyeca npoixana Ha BedocHIIEIl NOPH3OHTAJNLHY 11 YACTHHY 31 ITBHI-
kicTio 10 kM/rom, a Bropy HIILIA IMNIKHA 31 MIBHAKICTIO 2 EM/Ton 1 mpuOy.Ia
yepes 2,7 rox mcns BHI3OY 3 goMy. Jlomomy BoHA iXasa aropH 31 MIBHIKI-
cTio 15 ¥M/rof1, a rOpH30oHTANBHY AUIAHEKY — 12 km/rof 1 npudyJia JoaomMy
yepes 1 roxg 12 xB micjda BHI3AY. SHAHTITE BIICTAHE Bl 0a0ycHHOI ocerm
110 CTABKA.

=

42 BuanauTe 3Ha4YeHHd @, IPH SKOMY CHCTEMA PIBHAHL {

MA€ PO3B SI3KIB. 1

T Vector. Maths&Science ta © Butapunuree «/linrsicrts. ¥oi npasa saximent. JKoJHa 9acTHia 0iel nyonikai He Moke GYTH BUITBOpEHA,
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ax +y=9,

dx+Ty=21"°




8! He JoplBHIDE
8-4,

el Ba’]
="

Byab-ake uncno
abo aMiHHY MOMKHA
MNOJATH B HepIIOMY

CTereH1.

. e gt LI gLy & oy vt 1
| T '
JAUM NOKA3ZHUMKOM
N e S e

BuropucranHsa creneHiB — 11e KOPOTKHI crocid 3ammca-
TH JOOYVTOK, IO CKJIAMAETRLCH 13 YHeJIa, IIOMHOMKEHOT0 Ha cede
nBa abdo OLIBIIe pasis.

Hobyror 8 - 8 - 8 - 8 moskHA 3amicaTi Ak 8.

84— UYucno 4 Ha3HBaETHCA MOKASHUKOM cTeeHs.
L — s Yncrno 8 HaszHBaeThCH OCHOBOIO CTEelleH .

8! ynraeTbes AK «8 Y 4eTBEPTOMY CTEIIeHI».

" YUTAETHCS AK € B 11-MY CTEIleHD»,

IlokazHuk creneHs MoKa3ye, CKLIBKH pa3iB MOTPiOHO
MOMHOKHUTH OCHOBY caMmy Ha ceDe.

-
a"=a-a-..-a, e n—HaTypaJbHe YUCIO. qg'=a

TERET O e e

11 pa3ie

Jlns Oy ab-aKux
Yyuces NpaBHiILHO,
no a = a’.

IlokazHuk mepuioro crerneHs He MPUHHATO 3ANHCYBATH,

ajske OyIb-sIKe YHCJI0, MJTHEeCEHE [0 MepIloro cTeleHs, € Te
caMe 9HCII0.

L OBMM NOKa3HNKOM

s,
L Il

Yucno, minHeceHe 10 HYJILOBOIO CTEIICHH, T0PIBHIOE
onunni. a’ = 1, ne a # 0.

~  Ilpukaan ; i — s
CrpocTiTe BHpasn.
Lar o B) (a)’ D3 w5
Poar'szanusa
a)r'=1 6 x=1  p@a’=1 1nE3°=1

m5b'=5-b"=5-1=5

o i =
Lt i
. - -
[ T A B e K R 1 i [&] L

CreneneM i3 iJTHM BiT eMHHM MMOKA3HUKOM YHCJIA (0 HA3H-
BAKOTE JApPi0 13 YHCeNBHHKOM 1 Ta 3HAMEHHHKOM, V SKOMY
YHCIIO ¢ 3 JTOTATHHM ITOKA3HHKOM.

1 |
u‘"=ﬁ,n9ﬂ#{l,n—ﬂawmﬂeqﬁcﬂn.

cigfice Ta © Bugarsnureo «JlinraicTs. Yei npasa saxmmeni. JoHa qacTiRa nici nyGnikanii ne Moke GyTH BiTTROpeNa,
sl cucTesii abo nepenana b Gyb-gxili iHm dopan GyIb-gkHMH cnocobami Gt MHCEMOBOTD NOABOTY BIJARIA. 3a #0IHHX
HBKa 92CTHHA HBEOIO MATEPIATY He Mose GYTH ckomifiopana 1724 nepenpolaxy abo 108 IHIMOTO BHKOPHCTAHHA.



Ilpuknan

3anunniTh v BENJIAA1 Apo0y.

2 a) 2 6) o~ B) (—2)- r) (2t + p)*
Poap’azauusa
/| .1 1 1
ﬂ) 2_2 = ? 6) ﬂ_n = F B) (_2)_3 s (_2}"!. P) (Z't +F'}_E = {Er +P:|_E

Jlpibd, migHeceHH N0 cTeNeHd 13 IMUIHM B eMHHM IOKa3HHKOM, JTOPIBHIOE
npody, obepHEeHOMY 10 IILOr0, 3 JOJATHHUM IMOKA3ZHUKOM,

(%) =(%) ,dea# 0, b #£0, n — matypaJibHe 9HCIIO.

IIpurnan - S

S3anHIITL ¥ BHIJIAL cTElleHs 13 [LJIHM Bl eMHHM HOKA3HHKOM,

3 1 1 1
i a) o3 0) = B}{b—c)?
Poap’aaanus
1 ! —— 1 s &
E}E-Ej ﬁ}E—ﬂzi B}(b_c),?—(b—ﬂ)."
- IHpmenax ™S - - — -

CopoctiTh BUpa3H.
(g 5] 0 (15)

Poag’'azannsa

o (=55 ofT=E=5 o036 652

L = L =

@ MonpakTukyirecs | O O .

43 3anoeHITE TADJIHILD.

r‘

I
L
=

Il

|
T3

n=0 | n=1 n=-1 h= n=-2 1

(4)"

s i
[} - - i - i L [ | 19 II
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44 OGuHCmiTE.

a) 279 0) (-2* »8)(2) ) S o) 2° e) (—2)"
45 3SBanumniTs y BErIIAl gpody.
a) 3" 6) b B) (-5)" r) (3b) 1) (m — p)*
46 3anmunnTe Api0d YV BHIVIAMI cTeNeHd 13 IILIAM BiJI eMHHM IOKA3HHKOM.
1 1 1 1 1
)5 ) 32 5) P i (t + p)*

47 O0O4uHcIITE.

a)5%  6)62 B) (— - )E r) (i)_z A (i)n ©) (_3 )_E

3 D 10 8
48 O0OumcmTE. o
2) 0,6 6) (~0,3)? 5) —0,14 o (-5
4 -2 ]_ -3 ]_3'11]
e HoY Sl -2 i
A ( 5) °) (T) 0.1 ) (zu
49 3HalifiTe 3HAYEHHS BUPASIB.
- )
a) 10 B) |75 r) ) 3
e) 1,5 ®) (-1,2)7  m) (=3,45)° k) —(2,1) 1) —(—1)3
80 CopocriTh BHpa3H.
E—E E—T E‘l_]._l E_H b )—E
ﬂ)(ﬂ) E}(b) B)( 7 ) ﬂ(ﬁe) I‘}(n,m
51 O3HaligiTh 3HAYEHHS BHPA3iB.
2
a) 80 + 4- 0 (-15) @y B-TrEE  pa-4
52 3HalmITE 3HAYEHHSA M.
2\ 8 4ym_49 3y
E}(a) 27 ﬁ}('?) T 16 “}(11 =4
i 64 sz 10 5\"__36
r) (_E) ~ 49 n) 0.2"= 2 E)A(E) ~ 95
83 VwoopsaakyiiTe BHpa3H 3a 3pOCTAHHAM IXHIX 3HAYEHD.
0 E2 e om0 E-1 IRl e el
Al o (3) ) {3) 7] {3
54 O0OuHCcIITE.
a) (1+(1-29%H ) 1—1+41H7
(36
55 3a AKoro 1LI0ro 3HaYeHHH 72 BHKOHYEThCS HepiBHICTE (—2) ¢ < 57 < 5,527

i i
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CreniHb 13 IIJIMM MOKA3HHKOM MAae TaKl 3K caMl BJIACTHBO-
CTi, fIK 1 CTEIlIHE 3 HATYPAJLHHM NOKA3HHKOM, AKHI MH BH-
Buasu v 7 wmaci. J{na oyae-akux a £ 0, b £ 0 Ta Oyab-aKHX
[[LJIHX M TAa N OPABHJIBHO, II0;

cTi cTeneHs i3 UiINUM NoKasHUKoOM

& Braerusocri Ipurknamn R _— !
O™« (=g g e = Rak e Hemomeornpo obuncmnri
anavenus 0V, Ormxe,
Qg =gnr 29204 = DF-4:2-08 MOMILTKOBO [THCATH ",
= . nmea=n=0.
{ﬂm)n = ﬂm g p— ﬂmn (23)'1 — 23 4 — 212 Ix -
(a-b)"=a" - b" 2-7)P3=23.73
gegee | gzos |
5 5 25 | (—=5)" =25
' (~5)¢ = —125
a’=1,a#0 50 = 1 A
1 .
-1 — -2 — —
l} —a#0 8 27~ 64 |
3 =(3) =%
3 2 8
[Ilob moMHOEHTH cTeleHl 3 0JJHAKOBOI OCHOBOIO, IIO- '
TpiOHO OCHOBY 3aJIHIITHTH TY CcaMy, a NOKAa3HHKH cTele- s

HIBE JIOJATH.

Hist Oyap-axux a # 0, HUIHX m Ta 1 IPABUIIBHO,

mﬂ uﬂ un— uﬂ'l-+n

a’.-al= (a - a)

T

——

(a-a-a) =da°
2 MHOKHHEHE + 3 MHOKHHEH
-

5 MHOKHHKIB

CropocTiTh BHpA3H.
1 a)aa 6) 34 3°
r) 5a* - 3a™! 0 s s

B)a’ - a®
e)ct-c’

Tunosa noMuara:

' ﬂ**ﬂ‘*‘:
' s

Ile nenpasunsuo!

C 0 3% 3% He nopieHE 67,

T Vector. Maths&Science Ta © Brnapsnnreo «JlinrsicTs. Vol npasa saxnmeni. HofHa 9acTiia micl nyGmikami He
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Poar’'azanusa

ﬂ} ﬂ:i,ﬂ4=a3+4_ﬂ ﬁ} 3—4 3n=3—i+u_ 1:3
R e sl 2+ (=) — - 1 .. 10
B)a'-a’= V=ag?*== r)ba*-3a'=5-3-a =15a2=15" =
a a’  a
1

LlineHHA cTeneHiB

[Ilo® momimuTH NBA CTENEeH] 3 0JHAKOBOI OCHOBOK, MOTP10HO OCHORBY 3a.JIH-
HIATH TY caMy, a Bl IOKA3HHKA JLJIEHOrID BIIHATH NOKA3HHE IUIEHHKA.

Jaa Oynb-garux a # 0, maux m ta n NpaBUILHO, 110

e fl == m=—n _!_I,__. i Rl
ar:a”"=a abo Py il
&g . _ﬂ.ﬂ,ﬂ,u_ﬂ_ E_FEMHUH{HHI{EB
a:a*=(a-a-a-a-a):(a-a)= o =a P MHOERE
D — 2 =3 MEHOIHHUEKHN
IHpuknan
5 C“P::'“TT' a4 s, 6 a' ~16a*b"
© adia® §T:T' mdxyPiyt 0 op n}ﬂ.; ©) “1qih’
| Poap’'aszanna
@) at:ad=ag' =@ 0) 7“ A et L R L
: . | = A 3
B) 4I’y‘5:.}*=4r’y‘5‘“=y—ﬁ r)——Ef 1= 6x"
ﬂ_*_ P —16a’b® —4b*
mﬂ“_ﬂ -0 g2 ) 4a'b® @

MigHeceHHs cTeneHsA [0 cTeneHn

[Ilo® nigmHecTH cTeliHb [0 cTeleHsd, MOTPI0OHO OCHOBY 3AJIHIIHTH TY CaMYV,
A MOKA3HHKH cTelleHs NepeMHOKHATH.

Hons Oynb-arux a # 0, X m ta n npasuiibHO, 1o (@™)" = a™ ",

(@)=(@) (@) -a@)=(@-a)-(a-a)-(a-a)=a*"=d"
2 MHOMHHKH 2 MHORHHEN 2 MHOMHHKH
. T g

2 -3 MHOSHHEH

11!‘; Vector. Maths&Science ta © Bugasunuree «/linrscrs. Yoi npaga saxument. Kosa dacTiHa micl nyonikaigl He Moke OYTH BUITBOPEHA,
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Hpurknan

CrpoceriTe BHpasH.

) . N5 . (ab)?
¥ ) (29 6) (@F: @) @)@y 1) (ﬂ?ﬂ_i = )
Poars’sazanua
a) (29)1=2% 1= 21
0) (x%)2: (x) 2= 2;xt 2= 18 x 8= yl8-(8 = x2
B) (@) 2: (@¥)2=a" *:q%2i=q?; :qgt=q2 H=qgl= P

@)*® (b)* a™-a%*_ . . .- v meen B
O T@yr - e 9 0 TEerEg

o0 miaaecTH M0DVTOR M0 cTelleHs, NOTPIOHO KOMKEH MHOMHHE IMIHECTH
110 IILOTO CTEeNeHs, a Pe3yJbTAaTH nepeMHO:RHTH. Jlia copomnreHHs BHpAasiB
MO3KHA BUKOPHUCTOBYBATH OV/Ib-AKY BJIACTHBICTE CTEIIEHIB B 000X HAIpAMAX,

Ins Oynb-saxux a # 0, b # 0, munux n npasuibHo, 1o (a - b)" = a™ + b".

(@a-b)y=(a-b)-(a-b)-(a-b)=(@-a-a) - (b-b-b)=a’ b’
W 7 | F,
3 MHOMKHHEH O MHOMWHHKH
| Ipuxnan o " 4
~ CupocTiTh BHpA3H.
Y aey 06w pE-x) 023 m 2% 578
Poar’azanus
af(@-y)'=a"-y'=ay 0B -w*= S S
(8 w)y 8- -w 64w’
b
B) (@ x2)f=(a") (x2)f=qa* ¢ x26=qgH x2= z'?
1 1
3., 24 — . 2y — 23 5. E-5— (9. Ey5— f i o
r2?-JF=(2-37=6 o) 2h-5 (2 - 5) 10 10° — 1000000

o6 mpHecTH 3BHYafHUE Apid M0 cTeneHsA, MOTPIOHO YHCEIBHHK 1 3HA-
MEHHHE JApo0y IHEeCTH 0 IILOr0 CTelleHsl.

g oyne-axux a # 0, b # 0, mIux 71 npaBUJIbLHO, 1110 (%) = {[:m
b#0.

© Vector. Maths&Science Ta © Bﬂ,mnnumm «JlinraicTs. Yoi n]mm saxament. JKogsa 9acTina wiei ﬁ}rﬁhiuaui? He Momke GyTH niﬂmnpam,za .- _
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4 MHOEHHEN

(3]4_111-:1_-:1 a ﬂ:ﬂ:ﬂtﬂ .
b/ " b b b b bbbb T b

4 MHOMEHHEHR

Ilpuxknan

O04nCcITITE, BHKOPHUCTOBYIOYH BJIACTHBOCTI CTEIIEHIB.

AL 118 6° 10°
2 (= 9 (3) 5 3 0
Poar’aaannusa
8 1% 1% 3
a) (_) 5~ 125 ﬁ"(ﬁ) 925 64
6" _ (6} _ . _ 102 _1{])_2_
5)35—(3) =2°=32 r) 52 -(2 =5*=25

@"wmwﬁmﬁ OO®

56 Buronaiire mi.

a)a? - a 0) p°q® - ptq° B) 36x° ; 2x° r)a’-a?
n) 2x% - 3x* e) ¥y ) 24x7y5 ; 4xy® )y oy
57 IlligHeciTh cTeIiHB O CTEIeHS.
a) (2%)° 0) (a*b)’ B) (2ab’)* ) @) 341 G s
58 O0uymHCcHiITH, BHKOPHCTOBYIOYH BJIACTHBOCT] CTEIIEHIB,
a) (k- 0! 6) (a® - bY)° B) 13- 79 r) (a - b)™?
3\ 8\ 351 1=
vy ) [g) %) w g)
59 CopoceriTe BHpa3sm.
a) (- x” o) (a”)’ : (a”)" B) (5a'b®)”
r) 9d*=2d" o Tx*y(Bx2y") e) —5x '(x* —4x + 3)
12y e 16x ~y?
) - K)
3x X 2xy
60 CropoeriTh BHpa3H, BHKOPHCTOBYIOYH BJIACTHBOCT] CTEIIEHIB.,
3ty 1a? - 30° Th? - 48
a) '};3 i 0) 2q-1 B) 2k°
r) 617 - ) 4t - 9x° e) 6q" - 8¢™
121"4 e 16g7° - 2q
35) (5x)* - x* ) (3y)' -y i 9 619
g : fhe (—3;9}'“ T T

—
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61 CopocrtiTte Bupaau. PeaynbraT 3ammmiTe 3a JOMOMOT00 qpody, M0 He Mic-
THTE CTelleHd 3 BIJJ eMHHM ITOKa3HHKOM.
4

-3 i

a)—a* -a’:a Ba’-a':a B)a -a’:a
rat-al:al n) atvaviat elad at: a’
62 CropocTiTh BHpa3H.
(@) - (ab) (@) - (ab)’ a0 R o
D =Gy O @by >
(IZ)—E' i Iﬂ 2 I—E'i = I-i‘}l,d I—T 7 I:IJ,EE
P} I_ﬂ.‘}':’ E} I_E‘}"E E) I—-iyal
%

63 VcraHORITE BIAMOBIIHICTE Mi% BHPA3aMH TA iX 3HAYeHHAMH.
3anoBHITE TAOHITID JITEPAMH YV BKA3aHOMY HOPAJKY H Ji3HAHTECH HA3RY
VEPAlHCBKOl CTPABH YAacClB YyMAallTBa, AKA CTAJIA HeMaTeplaJbHOK CIall-
muHO© JloHedyynHu.

1 256-4° T E:
2 32- (2% R %

- . B . 6
0 5126525 g of

1)‘“ 1
Gl

4 64 (B 3 e

25757 1
B 5 Bl ~1% \

E_H'__E_m_ 1 r'_ | w
B Jic T 195 (1|l2]3]4]5]6]2)

%

64 Illmarem nnoay poamipom 2x ¢M Ha 3x ¢M Ha 5X M IMOTPiOHO 3aNAKYBATH
B KOpoORY poamipoM 4x° ¢Mm Ha 5x” cM Ha 6x' em. 3amunniTe BHpas, 3a J0-
MMOMOTOK AKOT0 MOMKJIHBO BHIHAYHTH KUIBKICTh IIMATKIB JILOAY, AK1 I0-
MICTATECH B KOPOORY.

65 3anoBHITE NPONYCKH Tak, 100 YTBOPHJIACSA ITPABWILHA PIBHICTE.

a) 2r gt = 25+ 0) 256m =5 B) 7=1=70.17

r) 2=+4¢=24.92 o) 3= (3) e)dr1=3-)- -3
66 HAIIITE 3HAYEHHA BHPA3IB.

4.3 . (—7y2. 9 11 —4
N s Rx:)
D ETCH CaT o5 )= ) (5)
%

67 CopocTtiTe BHpaan.

) G2 =Dxr+2= (2 2) D) (x2—-32—-(E*-56)(x?+5)

T Vector. Maths&Science ta © Butapunuree «/linrsicrs. ¥oi npasa saximent. JKoJHa 9acTHia 0l nyonikai He Moke GYTH BUITBOpEHA,
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[lToxkaznng
CTeIleHs 71 e
HAZHBAKITE
NOPATKOM YHCA.

?

Homipryiire!
Arxum e nopanok
yucesa 1 - 10°
Ta 1l- 1077

Homipxyitre!
Mo canavae puesmn:
«() e ynesno
HA NOPAI0K DLILLIIe
3a 1HIIeH?

3a momoMoron CTaHAAPTHOrO BHIJIAAY YHCIA MOMK-
HA 3a0HCATH OVIb-AKe YHCJI0 Yy BHIIAI1 Ho0yTRY a * 107,
nel<a<101 n — miae gHeo.

[IpencraBienHsa ayvie BeJHKHX YH JViKE MaJIHX YHCE
YV TAKOMY BHIJIAJ] JIAa€ 3MOTY 3MEHIIHTH KLIBKICTE HYJIB,
1, BIIIIOBIHO, ITOJIETIIVE YHTAHHSA, 3AIMHC TA 00YHCJIeHHSA
3 TakAMHA ducnamu. Hanpurnan, no30byaeMocss HYJNB y Ta-
KHX ynesax, sk 100 000 000 1 0,0000000001:

IPD 000 000 moxHa 3amucatd sk 1 - 10%;

| i,
: » llepenecemo komy HA 8 3HAKIB 11BOPYY.

0,0000000001 mo:xHa 3amucaTa gk 1 - 1077,
= : » [lepenecemo oMy Ha 9 3HAKIE HPABOPYY.

Hpﬂﬂﬂﬂﬂ : - ——— - - el : e, S

3anunnTe YHCJIa B CTAHTAPTHOMY BHIJIATI.
a) 456 000 000 0) 0,0000123

Poag’azaunsa

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

B J
— Komy nepenecyn

Ha 8 3HAKIB JHBOpPYY.

' 6)0.0000123 =123 - 10F

t 4
— - » Komy nepenecnn

Ha 5 3HAKIB [IpaBOpyY.

Hpmﬂn P ——— L —— -

IlepeTBopiTh ¥Hena 31 CTAHIAPTHOTO BHIJISAIAY V 3BH-

2 yaitay dopmy.

a) 5,78 - 10° 0) 8,93 - 10"

Poar’azanusa

a) 5,78 - 10 = 5+T8{] DDDl

= Komy nepenecsiu
Ha 6 3HAKIB JBOPYY.

6) 8,93 - 107 = 0,00000893
I 4

» Komy nepenecnn
Ha 6 3HAKIB IpaBopy4.

=z Ta © Bumasunureo «Jlinrercrs. Yoi npasa saxsimed:. KofHa 9acTHHa 0icl nyDmkami He Moke 0OYTH BUITBOpEHa,

IyRoBIH cicTesi abo nepetana B GyIL-aKii iHINH dopa G- AKEMH cnocoDami He3 MHCEMOBOTO JOABOTY BRIARIA. 34 WoIHHN
HRHH Ml KA 90 THHA HLOTO MATEplaTy He Moxke GyTH ckomiiopana 104 nepenpoiaxky abo 108 (HINOMO BHKOPHCTAHHA.




@ MonpakTukyiirecs |

68 3anuiniTh YMCIA B CTAHIAPTHOMY BHTJISIL.

QO®

a) 6578 0) 124000 B) 25,009
r) 0,02468 1) 0,00006.3 e) 0,023
69 IleperBopiTh 4HciIa 31 CTAHAAPTHOTO BUTJIAAY V 3BUYAHHY (hopMy.
a)4.2-10° 6) 9,431 - 10" B) 2,34 - 1077
r) 7,82 - 10° n) 7,81 - 10~ e) 2,46 10™
70 3anmimiTh YHCNIA B CTAHIAPTHOMY BHIJISII.
a) 1001 0) 53 B) 6 926 300 000 r) =392
m) 0,00361 e) 0,13592 ) —0,0038 i) 0,00000013
71 IleperBopiTh YyHClA 31 CTAHIAPTHOrO BUIVIANY V 3BHYaHY (hopMy.
a) 1,92 - 10° 6) 3.051 - 10! B) —4;28 - 1(¢ r) 6,251 - 10
m) 8,317 - 10° e) 1,03 - 10°° x) 8,862 - 107! u) 9,512 - 107°
%

72 Ilpouwmraiite rexer. BunumriTe yei yuena 3 Texkery Ta mogaiite iX y cTaH-
MapTHOMY BHTJIS] YHCJIA.

Vrpaina — naibinema kpaiga B lesrpansro-Cxigniit €rponi. [lnomia
il TepuTopii craHoBATL 603 628 kM?. 3a ganmmm mepmioro i eauHOTO Bee-
yEpaiHcekoro nepemnucy HacexenHs 2001 porky B VEpaiHl OposRHBAJIO
48 457 000 oci6. Cranom Ha 1 rpyaas 2019 pory B m. KueBi Ta RKuiBcbkiii
obmacri npoxueae 3 730 000 ocid, e HabIILIM YHceabHHE perioH. 00-
JacTh 3 HalMeHINUM HaceJleHHAM — YepHIBellbKa, TYT MPOKHUBAE JIHIIIE

727 000 MenmxaHINE Ta MENIKAHOK.
Inumeprnem-dacepeno

% ; .
73 3BanummiTek BeTHIHHH B CTAHIAPTHOMY BHIJISAI.
a) Cepennsa sigcrane Bl Benmepu no Conng cranosate 108 MigbiioHIB
K1JIOMETPI1B.
6) Bimomo, 1o Bik 3emui cranoBHTs npuoIH3HO 4 600 000 000 poxis.
4
74 V tabnuin HaBe/leHO OPIEHTOBHI JaHI1 COOKHUBAHHSA eJIeKTPoeHeprii mody-
TOBHMH IIPHJIATAMH. 3aIllHINITE YHCIA, TOAaHl B TA0JIHIL, V CTAHIAPTHO-

MY BHUTJIA/1. YIopaakyiATe pe3yaIbTATH 34 3POCTAHHSIM.

# o6y rosuit npunan HECER E}":ngnfﬂﬂprﬁ; v ﬂl;f!ﬁi::{:ﬂmf )
Tenesizop 0.08
Tenedon 0.005
Enerrtpoyaiinug 23
[Ipansua mammua 0.8
XomoaunsHuk 0,77
1.4

. MikpoxsunroBa my 27
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epekcHa B nomykomil cietes abo nepefana B Gyk-axiil iHuni Gopa GyIL-gkHMH cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 3a Ho X
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Poanomneua
BJIACTHEBICTE

MHOMKEeHHA:
ab + ac=alb + ¢)

3
P

I1ig gac

11]] KOMOK), PO3PSTL

Homiprvitre!

Hu npasnnbHo, 10
yuena 5,13 - 108

' (p- 10°) + (g - 107) =

10 3 uncnamn y CTaHAapTHOMY

OAABaHHA 3 OAHAKOBMMM MOKA3HUKaMU

BuropucraeMo po3noiiibHy BJIACTHBICTE MHOKEHHS, 11100

BHKOHATH J10IaBAHHA YHCe]L.

l — OMHAKOBRI HOKA3IHUKHR

-

. Kpox 1. Jlonaiire ducna p Ta ¢, 3anm-
; IITE Pe3yJIbTaT.
=(p+gq) - 10 i Kpox 2. IlomHaOM®TE peaynsraTt Ha 10,

Hpuxaan e L .
Buronaiire mopasauss: (3,65 - 10%) + (5,23 - 10%).

HonaBaHHA 1
TA BUHIMAHHA Poap’azannsn
OeCATHOBHX
18 §= moTpEGHG (3.65 - 10") + (5,23 - 10") = (3,65 + 5,23) - 10* = 8,88 - 10"
ROMY IITITHCATH

— - 1 ey = — [

Wi Pi3HUMM NOKa3HMKaMMN

[Mo6 nomaTn ymuena 3 pidHEMH MOKA3HHUKAMH, CIIOYATKY
noTpidHO 3MIHUTH 1X TAK, 00 BOHH MAaJIH OJHAKOBI MOKA3-
HHKH.

Hanpmrnan, maemo (5,13 - 10°) + (2,562 - 10%).

(5,13 - 10 + (2,52 - 109 = : Kpoxk 1.3MmiHiTE ofHe i3 4ymcel
Tak, o0 HOOKA3ZHHUKH

B 000X 4Hcaax Oyau oJi-

Ta 2,62 - 1(¢ =(513-10Y+ (2,52 - 10%) = :
MAKTE P13l HaKOB1. '
nopsiiku? poxk 2. llomaiiTe 513 1 2,52.

—

= 515,52 - 10*

10
pok 4. [logaiiTe peayibraT y cTaH
IAPTHOMY BHTJISI/IL

K
Kpok 3. IlomuoxTe pesyasraT Ha
K

= (513 +2,52) - 10" = i
=5,1552-10° < i

IHHA 3 OHAKOBMMMW NOKasHUKaMM

o = B
L m—

BurkopucraeMo poanoJiIbHY BJIACTHBICTh MHOMKEHHS, 00
BEHKOHATH BUIHIMAHHSA YHCeJI.

I f_p— OMHAKOB] IOKA3ZHHKH

(p - 10 — (g -10") = Kpox 1. BigaimiTe 4ncsio g Bix p Ta 3a-
: ITHIITE pe3yJIbTaT.

=(p—g) 10°

. Kpox 2. [lomuoxTe peaynbrar Ha 107,

_____ : Ta © Bugapmnuree «JliareicTs. Yoi npasa saxament. Koasa qactHHa nicl nybnikami He Moke OyTH BUITRBOpEHA,
KOEIH cHcTesi abo nepefada B OYIE-aKii 1HIE dopai GyIE-AKHMH coocobami HE3 MHCEMOBOTO HOABOTY BHIARNA. 34 MO IHEK
CTARAHE Hiika 9aCcTHHA DRON0 MATEPIATY He Moke GYTH ckomifioBaHa 14 nepenpoliaxky abo 108 IHIIOT BHKOPHCTANHA.



IHpurknan

" Buronaiire simaiManaga: 9,63 - 10°— 1,09 - 10°.

Poar’'sizanusa

l # ONHAKOBI NOKAIHUEH

9,63 -10°— 1,09 - 10°= (9,63 — 1,09) - 10°= 8,54 - 10°

BigHimaHHA 3 pi3HUMM NOKa3HMKaMMW

[Mlo® BimEaTH YHCIIA 3 PI3HAM HOKA3HHKAMH, CIIOYATRY HOTPIOHO 3MIHHATH
iX Tag, o0 BOHH MaJIH 0JHAKOB] MIOKa3HHKH.

Hanpurnan, maemo
i I P13H1 NOKAIHUEKHN

(9,82 -107) — (8,2 - 10°) =
= (9,82 107" — (0,082 - 107" = !

||
1
L
i
L
|
L
[}
1
|
i
|
i

Kpoxk 1. 3MmiHiTE OOHE 13 YHCEJ Tak, 1100
MOKA3HHUKH B 000X 4mHcnax Oy mm
OTHAKOB1.

Kpox 2. Bignimite 0,082 Big 9,82,

Kpox 3. llomuoxre peayneprar Ha 107,

= (9,82 - 0,082) -10°' =
=9,738 - 10"

MHoOXeHHA

[Mlo6 nomuOERKATH YKHCIIA, IPEICTABIEH] B CTAHAAPTHOMY BHIJIS1, CIIOYAT-
Ky IIepeMHOKHMO0 1XH1 KoedilllleHTH, a ToIl — cTelleH] 3 ocHoBow 10,

(@-109-(b-10%) =(a-b)-10°*"

Jlna MHOeHHA BHEOPHCTOBYEMO BnacTaiBocet 107 - 107 = 107+ ra (107)" = 1072,

Ipuknan
: Buronairre Mmuo:xensa: (6,1 - 107°) - (5,2 - 108).
Poar’azanna
IlepemHuomxTe KoedillieHTH Ta JonaliTe NIOKA3HHKH.
(6.1-107%) - (5,2 -10% =(6,1-5,2) - (107°+% =31,72 - 10*= 3,172 - 10*
LdineHnsa

o6 momimuTi YHena, OpeacTABJIEH] V CTAHIAPTHOMY BHTJISAMI, CIIOYATKY

MOTPIOHO MOALIHTH 1XH1 KoedillleHTH, a TOl — cTeneHl 3 ocHorow 10,

T Vector. Maths&Science ta © Butapunuree «/linrsicrs. ¥oi npasa saximent. JKoJHa 9acTHia 0l nyonikai He Moke GYTH BUITBOpEHA,
epekcHa B nomykomil cietest abo nepefana B Gyk-axiil iHuni Gopa GyIL-gkHMH cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 3a #o X
oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.
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(@-10Y:(b- 10" =(a:b)- 10" "
Ina ginenns suropucToByeMo Biaactasocti 107 : 10° = 10° " ra (109" = 10,

Hpurknan

Buronaiire mimennsa: (-9 - 107%) : (=3 - 107).
4
Poar’sazanusa

IomimiTe koedilieHTH Ta BIIHIMITL MOKA3HHUKHA,

(-9-10%:(-3-10%9)=(9:(-3)-(10°%:103%)=3-10%=2=3-10%*2=

=410

[oemayoun mii nogaBaHHAg 1 BITHIMAHHSA a00 MHOMEeHHS 1 J{IJIeHHSA 13 YHC-
JIAMH YV CTAHJAPTHOMY BHIJISII1, 3ABK/H PYXaeMoCcH 3JIIBA HATIPABO.

Hpurknan
Buronaiire mi Ta nogaiTe pe3yJbTaT ¥ CTAHIAPTHOMY BHIJISII.
lli a)3.1-10°—-48-10%+5,2- 10° G) (6 +3072) -(2 -10% (3 *10Y
Poar'azauns

a) 3,1 - 10°—4.8-10% + D2 10° =
=(3,1-10°- 0,48 - 10”) + 5,2 - 10" = — Pyxaemocs anisa nanpaso.
= (2,62 - lﬂﬂ) + (5.2 - ]_[]H} =082 - 10¢

0) (6-10):(2:-109:(3-10% = » Pyxaemocs amea Hanpago.
=(12-10"®:(3- 10 =4 - 10"

O — NDOG®

75 IlpouwmraiiTe Tercer Ta naiTe BIAIIOBLIl HA 3ANHTAHHS,

YopHozemM — THI TPYHTY, 10 XapAKTEPH3VEThCH BHCOKHM MOKA3HHKOM
POJKYOCTI TA BHCOKHM BMICTOM MIKpPO- Ta MAaKpPOeEJIeMeHTIB, dAK1 I10T-
piOHI I8 MHTTEeOISJBHOCTI DAraThoX BHAIBE POCJIHH. ¥YKpalHa BOJIOJlE
HAHUOLTBITHM 3anacoM 40pHo3eMy B cBiTi. Ha TepuTopii Vrpainu HaidLbIIy
ILIOILY 3adMAalOTh TAK 3BAaHI 3BH4YaiHl YopHo3demu — 1,05 - 107 ra, Tunosi
YOPHO3eMH CTAHOBJIATE 5,8 + 10° ra, misgmenni — 3,6 - 10° ra, omiazosneHi —
3,4 - 10° ra. Vrpaina mae 30 % cBITOBOIO YOPHO3EMY Ta BIJirpae KIKOYOBY
poJib y 3abeanmedeHH] ri1o0aIBHOI IPOJOBOJIEY0] De3leKH.

Ihmepnem-dicepeno

a) JHAHOITE 3araJibHY ILTOILY BC1X YOpHO3eMIB Y KpaiHH. 3allUlnTh peayJILTAT
y 3BHYAMHIN chopmi,
0) HopipagiiTe miomy YopHoaeMiB Yrpainw 3 miaomen Bemukoi Bpmrranii,

sk mwroma Bennkoi bpuranii cranosuts 2,44 - 10° kM2,

@ Vector. Maths&Science Ta © Bagapunurso «Jlisreicrs. Yei npasa saxHment. KofHa 9acTHHa T MyDmKali He Moxke OYTH BUITBOpEHA,
epekcHa B nomykomil cietest abo nepefana B Syk-axiil iHuni Gopa GyIL-gkHME cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 33 #o HHX
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76 Buronaiite aii Ta nogaiiTe pe3yJIbTAT ¥ CTAHIAPTHOMY BHIJISII.

a) 6,72 - 105+ 2,49 - 10°¢ 6) 5,87 - 10° + 7.1 - 10°
B) 9,49 - 10° + 8,9 - 10" r)2,8-10'+ 3,2 - 10°
) 9,56 - 10° — 7,65 - 108 e) 6,89 - 107 — 4,51 - 10°
%) 8,21+ 10¢—9,11 - 107 u) 7,6 - 10° — 8,7 - 10

77 Buronaiite mii Ta nogaiite pe3yJabTAT ¥ CTAHIAPTHOMY BHIJIAI.

a) (6,2 10% - (4,1 - 109 6) (7.2 - 10°) - (3,4 - 10%)
B) (5,2 - 10° - (4,5 - 10%) r) (3,5 10% - (=2 - 10%)
m) (8- 107 - (3 - 1077 e) (-6 - 10 - (2 - 109
%) (1,4 - 107 : (=2 - 109 ) (3,6 - 10) : (=6 - 107
K) (2,1 10% : (-7 - 109 ) (4,2 10% : (-6 - 10%)
M) (5,4 109 : (1,2 - 10°9) 1) (8- 10%) : (5- 1079

4

78 Jlop:xuHa Ta mMMpHHA CTOPIH NPAMOKYTHOro II0Js nopiBHE 7.5 - 10° M
13,7 - 10° m. O04memiTE HOro IJIONLY TA HNEepHMETp, HOMABIIH pe3yJILTAT
YV CTAHIAPTHOMY BHIJISA/IL.
.-'?l',
79 lllswaricTs cBiTia craHoBHTE 300 000 000 m/c. Ob9meaiTE BiicTAHE V Me-
Tpax, AKY CBITJIO JoJiae 3a 1 xpuymHy. Bianosiae 3amHnnTs v cTaHIapT-
HOMY BHTJIA].

80 OmHa CKISHKA CBiKOr0 aleIhbCHHOBOIO COKY MICTHTE
1,12 - 10° ganopii. CKiNbEH KiJIOKAJIOPii OTPUMYE II0-
THAHS XPHCTHHA 13 ILOro HAIOK, AKIIO IOIHA BH-
ONUBae OJHY TAKY CKJIAHKY cory’? ArOH miBumHa mio- @
NHA Oua aoay4vYHHE C1K, TO HACKLJIBKHA aMiHnuIacda 0

KIJIBKICTE OTPUMAHUX Kijnokanopii? (OgHa cKRISSHEA
a0y4aHoro coky micturh 1,08 - 10° kasopiit.)

1 Kxana = 1000 HELTI

81 CsiTtoBe BHpOOHHNITEO 3epHOBHX v 2023 poui onigmweTses Ha piBHi 3 - 107 1
Vrpaina B neoMy 3 poiii 3ibpana 6 - 107 T aeprHosnx. Buanadre, y cRijb-
KH pa3iB KIJIBKICTE 310paHOro yposKalo y cBiT1 01J1bIIA 38 KiIBKICTE BPO-
KAl 3EPHOBHUX B YRpaiHi.

82 (Oo0unHCcTTE.
a) (8,130 : (9104 - (7.6 1067
0) (2,8 “10") +(1,2 - 10° - (7.8 « 10'5)
B) (1,.38=10*)+ (1, 17- 10" -3.62 - 10*™®)
r) (3,46 10° —-3,6- 10%) - (9 109
m—=1.91-10¥+(5,6 -10"*+ 7,5 - 10'9)
e)1,93-10""-(2-107:5- 107

83 llopaiire peayneTar y crannapraoMy BAraaml. Axmo k£ =9 - 10, To seum e:
a) 6k; 0) k*?

84 3paiimiTe aHaveHHA ¢’1 0%, armoa=2,4 -10°, b=4 -10=

T Vector. Maths&Science ta © Butapunuree «/linrsicrts. ¥oi npasa saximent. JKoJHa 9acTHia 0iel nyonikai He Moke GYTH BUITBOpEHA,
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1 ax=b— zaraJLHHIH BHIJIA JOIHIHHOrO PIBHAHHS 3 0JIHIC 3MIHHO, Jie d
1 b — nmesaxri uncina, x — amigHAa. JliHiiiHe piBHAHHS MOMKe He MATH KOPEeHIE,
MaTH oauH abo Geamiv kopenis, JIiHiiHI pIBHAHHA MOKHA BHKOPHCTOBYBA-
TH SK MOJIEJIb JIJIsl PO3B I3YBAHHS CHKETHHUX 1 HABITEL IPAKTHYHHX 3aJ1aY.

2 ax + by =e¢ — 3aransHAl BATIA] JTIHIHHOrNO pIBHAHHS 3 JBOMAa 3MIHHH-
MH, e a, b, c — nesxi ymciaa, x Ta y — amiaHl (a £ 0, b # 0). I'padik Jrimiii-
HOT'O PIBHAHHSA 3 JBOMA 3MIHHUMH — [IpAMa.

3 Cucremy IBOX JIHIHHHX PIBHAHE 3 JBOMA 3MIHHHMH MOYKHA PO3B A3aTH
rpacivHEM crocoDoM, CIIOCOO0M IIICTAHOBKH, CIIOCODOM J0aBaHH.

4 Ywmeno, myaHeceHe 10 HYJILOBOIO CTENeHs, JTopieHIoe oguamm. a’ = 1, ne a # 0,

5 Crenenem 13 ILIAM BT eMHHM ITOKA3HHKOM YHCJIA ¢ HA3UBAKT JApid 13 4H-
CeNILHUKOM 1 Ta 3HAMEHHHKOM, ¥ AKOMY YHCJIO @ 3 JOJATHHM IT0KA3ZHHKOM.

1
an"= prE ne a # 0, n — HaTypaJibHe YHCJIO.

6 Jlpib, mimHeceHMit Mo cTeNeHA 13 IILTHM BIJT eMHHUM ITOKA3ZHUKOM, JT0PIBHIOE
npoby, oDepHEHOMY 10 [IBOT0, 3 JOJATHUM MOKA3HHUKOM.

(-E-]_n = (-E)", nea+0,b#0, n— HaTypaJbHe YHCIIO.

7 Jna 6yne-aknx a # 0, b # 0 Ta 6y1b-AKHX HLJTAX /M TA N TPABHJILHO, II0:

a BracrusocTi Hpurknagn 2
i a” -a"=a""" 3*-3=31=3"
aiEat =g 2 | 29.23=03-4 =98
(@) = am "= am (28%)t =28 4= 212
@ br=ar-br | @ -Tp=2-7
g | G52
b b" D 52 2b
a=1a#0 h'=1
()= (eroseo | Q-2

8 3a momoMoroo cTAaHZAPTHOrNO BHTJIAAY YHCIIA MOMKHA 3aHCATH OYVIb-dKe
YHCJI0 Y BHIAML Jo0yTRY @ * 10", ne 1 < a < 10 1 n — 1i.1e 9Hcy0.
- 32
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@ MNepesipre cBOI fOCATHEHHA

1 O6uwmemtse: 27.5-107°+ 3.2 - 102
a) 5,95 - 10 0) 6,75 - 10™ B) 2.75 - 10° r) 6,0 - 10°
2 Bukonaiire mi: 35~ 10" . o 1
7910 0,08 107
a) 30 - 10° 0) 31072 B) 3 - 107 r} 3 107

3 llopaiire 337 000 y cTanmapTHOMY BHIJIATI.
a) 33,7 - 10° 0) 3,37 - 10° B) 237 - 10° r) 0,00337 - 10°

4 V piBHsHHI ax + by = 37 roediinienT a 1 b — mim yacaa. Bubepite napy
YHCce I, FKa MOEe OYTH PO3B A3KOM I[LOT0 PIBHAHHI.

a) (5; 9) 0) (9; 6) B) (6; 36) r) (1; 36)
5 O0epiTes mapy 4Hces, SKa € PO3B A3KOM CHCTEMH JIHIIHHAX PIBHAHE:

{:r + 2y = 4,

—2x + 5y = 10.

a) (0; 2) 0) (2; 0) B) (2; 2) r) (0; 0)
6 BHalimThL KOpiHEL PIBHAHHA 3!?1-2— 21 :; 2% %

a) 2 0) 3 B) 4 r) 5
7 O6uncmhite: (473)2: (4752 43,

a) 4 0) 5 B) 6 r) 7

8 Poap'sixiTe 3amaqy.

Ilapaomivmmiiiceka nerkoatiaerka AHacracia Mockanenko |
1 Bepecua 2021 pory Buboposna 30/0Ty MeJasb, BCTa-
HOBHEBIIH CBITOBHH perop/] v mToBxXaHHl syapa. i saa-
JIOCE TMORPANIATH CcB1H nonepenHid peropn 2020 pory
Ha 0,69 m. 3uaiinite mosxuHY peropay 2020 pory,
ARINO 3400y THIL cBiTOBHI peropa y 2021 polil cTAHOBHE

7.61 M.
a) 7,61 m 0) 8.3mMm B) 6,92 m r) 6,02 M
m=\® (3m|
9 Cuopocrite Bupas|q,.2] |g,2]"
4 5 g T g 19 9 s 19 1 -
a) 5m n 0) Tgmn B) Tgmn r) gmn
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MpoekTHa poboTa
«CTeniHb y pisHMX ranyanx 3HaHb»

Kpox CD OG'ennaiiTeca y 4 rpynu 3a iHTtepecamu. Po3amominiTe poJi.
Iligroryiire HeobxiHI MaTepia au (KAPTOH, HOMKHIL, KOJLOPOBI OJIIBIL).

Kpox @ 3a momomorow JiTepaTypH, IHTepHeT-Hepes 3HAUTITE Heob-

XiH1 JaHl, 300pakeHHd Ta BHKOHAITe 3aBIaHHA.
I'pyna 1. Bionoris

1. Binomo, mo maca HaliMeHNIOl —— —
y CBITI NTAIIKH — KOJIOp1 CTAHOBHUTE Roumibpi ,[[pu:g]aa |
1,7 - 10* kr. A mpoxea BazkuTts 2 - 10 K, il
Ie HaWOLIBIIa vV CBITI ITAINKA, 110 JIi-
tae. llpencrapre Mmacu nramok y 3Bu-
gyaiHii hopMi Ta BH3HAYTE, HA CKLIBKH
JIPOXBA BaK4a, HIFK KOTIOpi.

2. 3aaiimTe Macy HaHOLILIIOro Ta
HalMeHIIoro 3Bipa B Ykpaini. llpen-
CTABTE 1X MACH YV CTAHIAPTHOMY BHI.JIf-
mi gneaa. [lopieagiiTe MacH HAHDLTE-

e : = L% =103%xr |
IIOTO 1 HAHMEeHIIIoro 3eipa B YKpaixi, e w0

3. Creopite 20 KRapTOR AJisg TpH
«3HAHOITE Tapy» 3 Temu «CTeniHe 13 IMIHAM DokazHukoMm»: 10 rapTok mo-
BHHHI1 MICTHTH BHpA3H 31 cTeneHaMHu, a 10 — 3HAYEeHHA BUPA3IE.

0 T W O o O R, o RO o o, e i e, 0 g N O O W T O CER g

i o ] b 1 —2 ' 1 -3 3
i B LT (. ~1 b _q i i P g g i
oo e i e (g )
IE H W - L e = T - - Ly W o o o T Moo m e e e T
X 1 £ 3 i 4
[ 512 25 64

I'pyna 2. I'eorpadia

1. Bigomo, mo miroma ﬁHEEﬁH}’ HAHOLIBIIOI pi¥KH B YEpalHI — piYKH
Juinpo ecranosute 5,04 - 10° km®. A nnoma GaceilHy piykn AMazoHKa —
6,9 - 10° gm?, 1e HHHﬁ]JILIIEB, y CBITI .~ ~ i
piuka. [Ipemcrasre mmomi Gaceitmiz | P- JIHITIPO i
pIYOK y 3BHYAalHINA bopMi Ta BH3HA-
4yTe, HA CKLITBLKH ILTI0IA DaceilHy piyKu
AmazoHka OinbIIa 3a TUIONLY DaceiHy
piukn Jluimpo.

2. 3HAUMITE BHCOTY HAHBHINOI TOY-
KM YEpalHH Ta cBIiTY (BIIHOCHO PiBHSA
mops). [Ipencrasre ix BHCOTY V cTaH-
naprHoMy BHrasml vyucia. llopisaaii- 8

% *. S B
:E s:it::rc;':m HABHIIOI TOYKH B YKpaiHi %_51134 . 105 HME_#; L

p. AMa3oHKa ﬁ‘[

— —_———

6.9 - 10° gm>

A
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3. CreopiTk 20 KAPTOR A4 T'PH « SHAWTITE Hapy» 3 TeMH «(CTemiHb 13 IILIHAM
nokasHuroM»: 10 KapTOK MOBHHH1 MICTHTH BHpPa3H 31 cTeneHami, a 10 — 3Ha-
YeHHSA BHPA3LE.

I'pyna 3. Aecrpoaomis

1. Bigomo, mo BigcTaHB Big ILIA-
HeTHn Jemng no CoHIE CTAHOBUTE
1,496 - 10® kM. Hafimanema nnage-
ta Big Conng — Ilnyron, Bigcrann
Big Ilayrona mo CoHIS CTAHOBHTE
5,9 - 10" km. IIpencrasre Bizterani mia-
Her 1o CoHug y 3BH4aiiHiil dopmi Ta
BH3HAYTE, HA CKLILKH ILJIAHEeTa JeMJId
omrxyga 1o Cosng, Hix [LiyroH.

2. llod momosaTH cUIy TAKIHHSA
3emuri i1 omHHUTHCA Ha opbiTi, paKeTra
IMOBHHHA JIETITH 3 MEePIIoK KOCMIYHOIO
NIBHJIKICTIO, 4 MO0 «BLIIPBATHCS» BiJ 3eMHOI0 TAKIHHA Ta nmojaeriTa qo Map-
ca, paKeTa MOBHHHA JIETITH 3 IPYIrol KOCMIYHOK HIBHIKICTIO. 3HAHIITE IIep-
Iy Ta JApyTy kKoeMmidHl meUakocTi. [lpencrasTe M1 meuakoeri y m/c Ta y cTaH-
JApTHOMY BHIVIAI YHCIA.

3. CreopiTe 20 KapTOK 4715 TPH « 3HAIIITE Hapy» 3 TeMHu «CTemHb 13 ILIHM
nmokasHuxkomM»: 10 KapTOR MOBHHHL MICTHTH BHPAa3H 31 crenedam, a 10 — 3Ha-
YeHHSA BHPA3LE.

Jemms | | ILnyTon

1,496 - 10° HM__,i 59 10°km

I'pynoa 4. Ximia

1. Bimomo, mpo maca aroma l'inpo- -~ —
reHy craHoBUTE 1,673 - 10 r, a ma TAT‘”M
ca aroma Oxcureny — 5,31 - 10°% ., |_ l'imporeny
IlpencraBTe macu aToMiB y 3BUYAIHIH
thopMi Ta BH3HAYTE, Ha CRLILKH ['1apo- /_0
red Jrermuii, Hisk Orcurex.,

2. 3ualaiTe HANBUNLY TA HAHHIGK- | o
gy TeMIepaTypy, CTBOpPeHY JIIIHHOL.
IlpencrasTe 111 TeMoepaTypH y CTaH-
TapTHOMY BHIJIANl 4HCJIA., XTO, e | 1 L |
1 3a AKAX YMOB OTPHMAaB Taki mokas- | 1,673-10*r | | 531-10%r |
HUKH? 2 -

3. CrBopiTk 20 KapTOK [/ rpH « 3HAHIITE Hapy» 3 TeMH «CTeniHb 1 1ILITHM

nmorkasHukoM»: 10 KapToOK DOBHHHI MICTHTH BHpa3H 31 cTeneHsMH, a 10 —
3HaYeHHs BHPAa3lBs.

=

Rpoxr @ CucremaTuayiiTe 310paHi 1aHl Ta NPOAEMOHCTPYIITE 1HIIIAM TPY-
Imam v JoBlIsH1H hopMi (mpesedTariis, Biaeo, IJIAKAT, JOIOBIIb, CXeMa, MAaJIi0-
HOK, /llarpama) BIIIOBLIHO JI0 3aBnaHs. OOMiHgliTeCS CTBOPEHHMH KAPTKAMH
3 IHITAMH TPYIAMH Ta [OrpaiTe v Ipy «3HAHTITE Dapy» Ha IMIBHIKICTD.

Kpox @ OBroBopiTh MiJICYMKH IIPOEKTY 3 YCIM KJIACOM.

[o mikasoro pnizramaca? o spasmno waidineme? o 6yi1o cknagaum?

Han ynm mie Tpeda nonpamoeatu? Ara rpyna saiimeumine 3idpasa napa
KAPTOK?
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85 3a apaskoM midepiTs TAKI 3AlIUTAHHA, BIIIIOBI/UTIO HA AK] € Io/IaHe YHCJIO.
Spazok

1 — pe BIANOB1IEL HA ONHTAHHSA.
Axi MmomxyTe OyTH 3anuTaHAA?

2 — 1e BIAIOBLIEL HA NHUTAHHS.
Axi Mo:RyTE OYTH 3anTUTAHHSA?

.,1

#

i ") g
T Al T ] [D,DDDD[I-EDDI - 10¥
e y e 7 = \, p
il i : . K r "\I '“‘-.‘__'- i B’
] 2025 J . 1 { 20240 | =i 1\ 2 i
b : V. b A e _ N v
- -.. 7 = b
Hopanor unena Poar'saor pipusgHHA
5,13 - 10 x-2(x-3)=-7 L
%

86 Jlna toro, mob 36yayBaTn nax 6ynuaky, Tapac poarnanae pisHi BapianTH
Danok, mo MawTs GopMy OPAMOKYTHOIO Iapajielielinena 3 BHMipaMH
4 v, 20 em, 20 cm. 3HaHMITE Macy ojHiel QyDOBOI, COCHOBOI Ta SICEHOBOI
Dankm| 3a popMyJIO NpaBopy4 Ta rycTHHoW0 B Tabmnumi. lisHailiTecs
BAPTICTEL HIeCTH DaJiok 3 ayDda, IMIecTH — 13 COCHH, IIECTH DAJIOK 3 sceHAa
3a IIIHAMH, ITOJJAHUMH B TAOJTHII.

F | I'veruna, p, | Maca, m, Hina, BﬂpTiETL:\I
Krim* | wr rpa/m rpH ,mm————— - 2
: i g g
Jlyboe1 6.9 - 10 1200 . m=g-V, K
Oanku , Jem —maca, |
Cocrosi o, | Pp—rTycrHHa, ||
Danku %2010 900 ! V—obem y .
LY e
Acenosi ;AN % [  OC -
Ll ok 7: 10 1100 y
EN
87 Match the pairs.
i 2 9-10° 2l 9 g o7
A power B exponential notation C exponent D base
g T TomoE s mmemmE '~.

EN
length — nosmxuna

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

- - e e e e e

width — mmpuna
find the unknown
value — amanimTe
HEBLTOMY BEJIHYHHY

— — F— E - E -] mrm [ — — =

'
!
i
i
Y
'

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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PauioHanbHi BUpa3u

YV noBcaraeHH1H MISIJIBHOCTI MH YACTO \
BHKOPHCTOBYEMO PAITIOHAILEHI BHPA3H, X04
1 He 3aBR/IH I1e yesimommoemo. Mu momemo
CKOPHCTATHCSA HAMH, 11100 BHPA3HTH ILJIOLLY
Oymieal abo MBHIKICTE 00 ekTa, 100 310pa-
TH KoMI 10Tep 44 TesedoH, adbo 1mod cTBo-
PUTH KOMII I0TEPHY Ipadiky YH aHIMAIIIIO.
Taromk 1 1715 po3R I3yBAHHA pealbHHX 3a-
| a4 3aCTOCOBYIOTEH PAILIOHAJILHI BHPAa3H,
HAIPHEJIA IJIA HIIPAaXyHEY 040K ¥ IIKLTE-
HOMY DAacCKeTDOJILHOMY MATHI.

bx + C
aX”" T :ng

12y : 4-><='Z£'

)

D

B

»

»

-

—» - g5a5 + 89
B

—9

¢ OYTH BIITBOpEHA,
RIAAB0A. 34 MOIHHX
NpHCTAHHA.

Y ubomy posgini mu: Knwuogsi cnoBa
- \ - A
| * IOBTOPHMO, 1[0 TAKE OJHOYJICHH * Omuownen (monomial)
a 1 MHOTOYJICHH; * Muorounes (polynomial)
- * TpUragaemMo opMyJIH CKOPOYEHOro * QopMyJIH CKOPOYEHOT0
MHOHEHHS; MHO:eHHSA (special
* O3HAHOMHMOCH 3 palllOHAJIEHHMHA products)
apodaMu Ta JI13HAEMOCE OCHOBHY * ToromuicTs (tdentity)
BJIACTHBICTE PAI[IOHAJILHOIO POy, * Pamionansanii qpid
* BHKOHYBATHMEMO JI0/IaBaHHS, (algebraic fraction)
BIIHIMAHHS, MHOM¥EHHS, IM1THeCeHHS * PamionaieH1 piBHAHHSA
110 CTEIeHs Ta JILJIeHHs pallloHAIEHHX (rational equations)
Ipo0IB; /)
* PO3R'SI3YBATHMEMO PAIIOHAJILHI -
PIBHAHHA, a TAKOMK 3a/1a41
34 J0IIOMOrol palfloHAIEHUX PIBHAHD.
T Vector, Maﬁm&.ﬁcuencu Ta © BHIaBHIITEO,, w/limrsicTs. Yei npasa saxmueni. KojHa 9acTHEa miel nyGnikani He 37
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Panionansni BUpasu

Pamionansui Lim Bapaznm JlpoGogi I-Iﬂﬁﬁﬂfw |
BHpAIH 111e o | pr— |
HAIHBAITE ’ He micrars minenns Ha Bupaa MictaTes muieHHA

anredpalasaumMn 31 aMIHHOIO. Ha BHPA3 31 aMIHHOIO.

BHPAaA3AaAMI. r'd Y \

> Yucnosi 12899 . %
BHpasn . ' %7’ 10ab’y-4
| _ﬂ_ |
9: 6% 7°- 10 R 6’

Bupaz, mo crnagaersed 13 YHCe, 3MIHHHX Ta 1X cTe-
Homipryiire! [eHIB, HA3HBAETLCH OJTHOYWIEHOM.

A gl ; 1
Ih;:l:?‘f:;ﬂiiff 31:2‘-‘ 4a’b i _EI_EE 3,}' — OJHOYJIeH.

A\ Bupaa, mo cknanaeTscs 13 CYMH KITBKOX OJTHOYIEHIB,

N ¥ A
i "ﬂi ;_'i,- HA3WBAIOTh MHOTOYWIEHOM,
_ \ J :
4 vad 328 —da*h. —EI_EEE_‘}' + Xy — MHOTrO4YJICHH.
- \ap/
2 - T OnHo4IeH BBAKAITE OKPEMHAM BHI0M MHOTOYJIEHA.

2¢* + 3 — neOYNeH;
2¢¢ + 4x+ 3 —

TpHUIeH. IlepecraBua BiacTusicth

a+b=b+a a-b=b-a
- Cooaydna BiacTHUBICTH |
(@a+tb)+c=a+(b+c) (@ b)-c=a-(b-c)

PosnoaineHa BIacTHBICTE
a-(b+tec)=a-b+ta-c
(a+b)-(c+td)=a-eta-d+b-¢c+b-d ;
DU - 4 ot iaenmis I sion, ST s Sumaiees. Momis wnormis el TR ve Vs ek Tiraanes,
CeHA B '!n". cHeTesi abo nepelaHa b GVIL-Axii iHmii gops GyIL-2aKkHME cnocobami Ge1 NHCLMOBOTO JOIBOAY RIJARIS. 3a WoHHX
 oDCTABMHA Hifika 9aCTHHA HLOTD MATEpPIATY He Mose GYTH ckonifiosana 174 nepenpoiaxky abo 10H IHIOTO BHKOPRCTANHA.




Burkonyioun mogaBaHHS Ta BiAHIMAHHSA MHOIOYJIEHIB, CIIOYMATKY IOTPIO0-
HO PO3KPHTH IV:KKH, a TOJ1 3BecTH Ioai0H1 monaHku. PosrpuBaiodn mayix-
KH, lepe] SKUMH CTOITE 3HAK «—», IaM ATAliTe, 0 NoTpidHO 3SMIHHTH 3HAKH
Ha [POTHJIIEHH].

Hpurknan

CrpocTiTh BHpAa3H.

o e

0) (13x*+8x+1)—(13x*+Tx—4)=13x*+8x+1—- 13— Tx+4=x+5

Ipuknan ' =
Poakpuiite qy:sKmn.
2 a) 3(y'x + xk — 20) 6) —Tz(4x® —bzy—y+92)
Poag'saannsa E m{?} . i
a) 3(y*x + xk — 21) = 3y*x + 3xk — 61 AR 9Hiesd,
0) —Tz(4x* — bzy — y + 92') = —28zx" + 422°y + Tzy — 632°
Hpurknan
PoakpuiiTe Qy:KH Ta COIPOCTITL BHPAa3H, g .
3 — - — 2 ' P . B \
a) (2y — 6)(y — 4) )il =)+ Bx+6) |, I
| (x +w o |
Poar’sazannsa | !

b

a)(2y—6)(y—4)=2y"—8y—6y+24=2y*— 14y + 24
0) (x—=11)(4x° + Bx+ 6) =4’ + 522 + 6x — 44x> — 55x — 66 =
= 4x° — 39x* — 49x — 66

[oBefeHHA TOTOXKHOCTEN

Ax Mo:KHaA DOBECTH TOTOMXRHICTE?
1. Jliey yacTHHY PIBHOCTI TOTOMKHHMH IIepPETBOPEHHSIMH 3BECTH [0 MpaBoi B
YACTHHH.
2. llpaBy 4acTHHY pPIBHOCTI TOTOKHHMH IEepPeTBOPEHHAMH 3BECTH 0 JIIBOI
YACTHHH.
3. CopoctuTn 00HIB]I YACTHHH PIBHOCTI TA NEPEBIPUTH, YH BOHH TOTOMHI.
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IHpuknan

Pienicrs, JiBa 1 npagea
YACTHHA AKO0I € TOTOMHO
PIBHUMH BHPA3AMM,
HA3HBAECTHLCH TOTOMKHICTIO,

JloBemiTs TOTOMRHICTE.

4 p-3(3+b)=4(1-b)- (13— 2b)

Poas’aszannsa R ———————— i, y
b=3B+D)=4(1 - b)- (13— 2b) Cuponyemo ofHIBl YacTHHH pPiBHO-
b—9—-3b=4—-4b—-13+2b = eTi TA MepeRipHaeMo, 4H 118 PIBHICTE
— 9 -9h=—-—9—-9p ¢ TOTOMHICTIHO.

Bignoeiae. ToroxHICTE JOBEIeHO.

Z;- MonpakTukyiitecs | Q Q

89 BubepiTe mame apoboBl pamioHaILHI BHPA3H.

3 OYKB, 110 MMO3HAYAKTE JTHIIE JPpoDoR] palfloHAIbHI BUPA3H, CKIAIITE HA3BY
menas (aganor Hobenieeskol mpemii B MaTeMaTHIL), aky orpuMmasa Mapuua
B'azoscerka, npyra siHKa B icTopil, Mo € BIacHHIIel el Haroponu. Mare-
MATHKHHS OTPHMAJIA [0 MEeIANbL 3a PO3B A3aHHS 34744l IIP0 HAHIILIBHIIIE
narkyeaHHda cep v 8-BHMIpHOMY IIPOCTOPI.

12 3
O — B b |
X X
9 4 4—p
0 15 L 106 =7 A yx©
A R 2= =
7 - e, X
\. 90 CopocriTh BUPa3H.
" a) ¥ tdx+3~-2¥+6x—17 6) 6 — Hx + 2x2 + 4x2 + 8x + 20
B) (:::31—%)4-{19:::2—41} £) (252 + 9x + §) — (1222 + Tx — 1)
- 91 PoakpuiiTe 1y:KKH Ta CIIPOCTITHL BUPA3H,
/< a) 6(x% — 3) + 4(2x2 + 5) jommesmcseme o :
0) 18the + 3x — 7))+ b2 =x+1) " Tlas'sraiire npasuna .:
H) _'_(3{12 + 8a — ]_) + 2(_4ﬂ-2 + 2a + ]_1} 1 POIKPHTTH JVEKOE! :|
) T{=2x*+ 3x—4) - 6(—=3%" + 2x — 18} : +{a—b)y=+a-> :
~fa—b=—atb '-
m) ~(© + 12y - 6) = 3(-y* + ] =

e) 22 =T+ 4(=3x— 2x*+ 2) + 9(=Hx + 2x%)
%) T(a®*+ 14a —9) + 5(—4a®?—6a + 8) — 6(4a” — 4a — 1)
40 .
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92 CopocTiThk BHPA3H.

a) (3 + 5x)(3 — 5x)
r) 42x — 3y)(Tx — )

0) (Ba—6)(a—T)
1) 5b(6b + ¢)(9a + 8)

B) (x — 9y)(x — 9y)
e) —z(3x + 4y)(—5a — 6b)

93 CopoctiTh BHpa3H.
a) (2x+ 1)(3x+ 6x+ 7)
B) (2k + 71+ 13)(k — 61)
m 6(x +2)(x—3)— Ndx+ 7)

0) (4y — 5)(2y — 3x + 9)
r) 6x2 ~ (Tx+ 3)(Tx— 3)
e) (bx + 4y)(—3t — u) — (Tx + 6y)N7t — 3u)

94 JloeeniTe TOTOMHOCTI.
a) —4(4 — 5x) = 12x — (—8x + 16)
D)da—b—c)+5(a—b)+4c=9a—-b)
B) 5(0,56 + 2a) — 5(1,1 —a)=15a — 3

1
r) 4,5n + (1l m + 2,5:1) —0.5m = T(u - —m) + lim
3 f] 6
95 3a mapumwu B TaOIHIN 3HAHTITE TPOUEHHAH IILJIAX. , ; S___U_; \ f
Of4ucyiTe 3HAYEHHS S, AR X = 3. A __,,;'
7 ek R
HJIKICTE,
U, fakicon Yae, ¢, ron llnax, s, km
x+ 10 2
18x—1 5
d3x — 15 2y 41
15 + Zlix bx— 3
\ /

96 Cxkunanena irypa criIagaeTscs 3 KBAJpaTa 1 TPUKYTHHKA. JHAUIITE 3a-
TFaJIBHY TLJIONLY CKJIaJeHol (pirypH, AKII0 IO KBA/IPATA 1 TPHKYTHHKA
IOPIBHIOKNTE BiAMOBIOHO (a° — 4a + 5) em® 1 (2a* + Ta + 1) em®.

97 3palgiTe 3araiapHY IUIONLY cKIaneHol dirypu
«pUOKH», SKILO BIAOMO, 10 ILIONIA OBAJIA —
(3x* + x + 2) cm®, nIoma YepBOHUX TPHKYTHH-
KB — (x* + 3x + 1) cM?, sKOBTOr0O OLILIIOrO TPH-
KyTHHEA — (2x° + x + 3) eM®, KOBTOr0 MeHIIoro —
(x* + 4) em? Ta wroma kpyra — (x% + x) em?,

98 Jloe:xuna mroan nopisaioe (5x — 9) M, a mmapuHa — (x + 3) M.

a) 3HAHITE NepUMEeTp IIKOJIH.
0) 3HAHTITE [JIONLY IIKOJIH.
B) ¥ mKoJ e KBaJApaTHa KIMHATA 31 cTopoHo10 (x — 4) M. 3HalIITh ILI0IILY

pelrTy NpHMIINEeHb IITKOJIH.
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lafaHHA MHOrOUYIeHiB HA MHOXKHNKN

PoaknananHa MHOTOYWIEHIB HA MHOMKHHEH — Ie IIe-
peTBOpeHHd BUPAa3y Ha TOTOMHO PIBHUI HOMY BHPA3 YV BHIVIA/]
(e NG no0yTRY nBox abo 6inemre muoxHEAKIB. Tari ail qomomara-
e - ENSE 0T CIIPOCTHTH BHPA3u. [cHYIOTE pisHi criocobu po3rIagaHHsA
MHOI'OYJIEHIB HA MHOKHHKH,

Ilepmmii 1 HalinpocTiIINil — 1I¢ BHHECEeHHA CHLIBHOIO

Meron rpynyeanis

NPOTHIIEHHHH 10 3 : , _
BJIACTHBOCTI: MHOMHHEA 34 JY:HREH. JSa pOSIOILIBHOK BAACTHBICTIO MaeMO.
{Imw} = 10x* + 35x — 95xy = bx(2x + 7 — 19y)

IammMil crocid posrIaJaHHS MHOTOYIEHIE HA MHOKHHRH
MOJIATAE B 00 eTHAHHI IXHIX 4JIEHIB YV TPYIH, SIKi MAIOTH CIILIE-
HUIT MHOKHEK. V0ro HA3UBAIOTE METOAOM IPYIIYBAHHS.

4 —xztxw+yztyw

xz+xw+yz+yw=
=(xz+axw) + (yz+yw)=x(z+ w) +y(z+ w) =(x+ y)(z + w)

[Ipuknan *° s . y

|1'e

Poagnanite MHOrOWIeH HA MHOKHHKH,

i adkons 1 a) 4(5x +) - 9a(5x + )

POKIAAHHSA
MHOIOYIeHA 6) cx(a — 2b) + ey(a — 2b)
HA MHOKCHHIEKH B) 14k + 4] — 21km — 6lm
BHKOPHCTOBYIOTD - T) 250 — 18sv — 3tu + 2Ttv
NEKLTLRACIIOCO0LE, =
TOMY CHOYATKY Poap’sazanusn
[epepipTe HAABHICTE
criibHOoro MEOkHEKA, | a)4(5x + y) — 9a(bx + y) = (5x + ¥)(4 — 9a)

A MOTIM 3acToCoBYyiiTe
1HII CIIOCODH,

)

V\ | g poaknmagaHHsa MHOTOYWIEHIB HA MHOKHHKH MOMK-
MopMyIH CKOPOYEHOTO : X
HA 3aCTOCOBYBATH BiKe BLIOMI1 HaM QOPMYJIH CKOPOYEeHOT0

MHOKeHHsI aJireOpaldyHIX BHPAa3iB.

0) cx(a — 2b) + cv(a — 2b) = c¢(a — 2b)(x + )

B) 14k + 4] — 21km — 6lm = (14k + 4]) — 21km + 6lm) =
=2(Tk+ 2D —3m(Tk+ 2D =(Tk+2D(2 - 3m)

r) 251 — 18sv — 3tu + 27tv = (2su — 18sv) — (3tu — 2Ttv) =
= 2s(ut — 9v) — 3t(ue — ) = (u — ) (2s — 31)

Dopmynu CKOpOUEHOro MHOXEHHA

MHOMEHHSA IPAIoTE
B 000X HANTPAMEAX.

a’+ 2ab + b* = (a + b)* — rBagpar cymu
a*—2ab+ b2 =(a— by — KBasparT plamm;l
a*— b*=(a+ b)(a — b) — piaHHUIIA KBAIPATIB
Ta © BHlapHAITEC «/lisrgicTs. Vi Mpasa 3aXHIEHL. WoaHa vacTira nici myDmKali He e E:.mi niﬂmnﬁauﬂ.
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IHpuknan

PoaknagiTe MHOTO4JIeH HAa MHOMKHHKH, BHKOPHCTOBYIOYH (OpPMY.JIH
2  CKOpPOYEHOr0 MHOMKEHHS.

a)x*+ 14x + 49 0) 36 + 60xy + 25x=y- B) x> — 18x+ 81
r) x*—4 n) 64x° — 253!2 e) 9x* - (2x = 3)°
Poar’sizanusa : IHomiprviiTe! | :
R R =
A+ 14x+49=224+2-T- x4+ P=x+ 72 Rl L a e

6) 36 + 60xy + 25322 =62+ 2 - 6 - Sxy + (5xy)% = (6 + 5xy)?
B) = 18x+8l=x~=2 - 9%+ 9= {x~-9)°
x—4=(x=2}x+2)

n) 64x* — 25y* = (8x)* — (5y)* = (8x + 5y)(8x — 5y)

e) I -Cx—3)=0EBx+Cx—N)EBx— 2x—3)) =
=@Bx+2x=3)-Bx—-2x+ 3 =((Bx=3J)(x + 3)

a’®+ b* =(a + b)(a®? — ab + b*) — cyma rybiB
a’— b? =(a — b)(a* + ab + b*) — pianHIg KYyOIB

IIpuknan

Poarnanite MHOrOYWIeH HA MHOMKHHKHW, BHKOPHCTOBYIOYH (hopMy.JITH
3 CKOpPOYEHOr0 MHOMKEHHS.

a)ym*+1 ©6)8—x* B)1000a’d®+27 1) 216—c’d® n) (w—2)*+ 125

1

Poar’sizannusa

aym*+l=(m+1D(m*—m+1)

8 — ¥ === (2 - (2 4+ 22+ 2N =(2 - x4 + 2x + x5

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

r) 216 — c°d? = 6% — (¢2)*d® = (6 — ¢2d)(36 + 6¢2d + c*d?)

mw—2P+125=(w -2 +583=(w—-2)+5)((w — 2)*— 5(w—2)+ 5% =
=(w+ 3)(w* — 4w+ 4 — 5w+ 10+ 25) = (w + 3w — 9w + 39)

Axr poaknacTi HA MHOKHHKH TpU4YieH suay ax® + bx + ¢?

x — L6 Kpox 1. lloTpibHo npencraBUTH OOHH 13 YJIEHIB BHPA3y
y BHIVIAAL cyMH, oD v BHpasi dyao 4 dieHH,
—dx=x— 6x a TO/Il BHKOPHUCTATH MeTO/] TPYIIYBAHHA. [
r+x—06x—6 Kpox 2. llpencrasuMmo nomaHoxk —Hx y BHIVIAN1 CYMH ,'

(x> +x) + (—6x — 6) =
=x(x+1)—6(x+1)=
=(x+ 1)(x—6)

x — 6x. )
Kpox 3. llincrapumo oTpuMaHUil BHPA3 YV MOYATKOBHIL. 'al
Kpoxr 4. 3acTrocyeMo MeTO/I TPYIYBAHHA, 00 PO3KJIACTH

BHPA3 HA MHOKHHKH,

T Vector. Maths&Science Ta © Bugapunurso «Jlinrsicts. ¥oi npasa saxameni. KodHa dacTina nicl nyonikamil He Moke OyTH nhu‘mnpeua,q's'
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oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.

O O A e e e e e e e s



Y rakwuii criocid He 3aBKIH JIETKO BHPIITATH, SKWI 4JIeH NPeICcTABISITH
1 IK IIpeJcTaBAATH. ToMy 30BciM ckopo (y po3auii 5) BH Qi3HAETECs Mpo II1e
OJTHH ITBUTKHIL CI10ci0 po3KIalaHHA TPHYIEHIB TAKOTO BUTVIAY HA MHOMKHHUKH.

Ipugnan

— O R e

JloBeniTh TOTOKHICTE. / \
1 (dx+ 3y = (Bx+4y) =Tx + y)(x—»)

I

i Crnpocerits 00HIB1 YACTHHHA
| TOTOMHOCT1 i lepepipre,
|
I

|
'
; l
Posr’szanus 40 BOHU. PIRHL, i

W e —— “F

- - - . - e B T T O E aa-

(4x + 3y)* — (Bx + 4y)* = T(x + y)(x — ¥)

(4x)* + 2(4x)(3y) + (3y)* — (3x)* + 2 - 3x - 4y + (4y)* = T(x* — »°)
1622 + 24xy + 9y* — (92 + 24xy + 16y%) = Tx* — Ty*

1622 + 24xy + 9y® — 9® — 24xy — 16> = Ta2 — Ty®

T2 —Ty2=Tx2— Ty

Bignosine. ToromxHICTE JOBEIeHO.

@nmmmmq oYY

99 PozrnamiTs MHOTOWIEH HA MHOKHHAKH.

a) 2(x + 3y) — 9b(x + 3y) 0)(8a — b)Yk + (Ba — b)l
B) Hdak — 48al — 9k + 8l r)24xz — 6z + 4dyx—y

100 PosrnamTe MHOTOYIEH HA MHOKHHUEH, BHKOPHCTOBYIOYH (bOpMYJIH CKO-
POYEHOT0 MHOMEHHS.

a) xX +4 — 4x 6) 12x2 — 36x + 27 B) 9x2 + 12x + 4
r) 2522 + 492 — 20xy m) 49x2 + 140xy + 100y ) 144k + T2k + 912

101 PoaxknamiTe HA MHOMKHHEKHR BHPA3H, CKOPHCTABITHCE (hOPMY.IAMH CKOpOYe-
HOro MHOkeHHs. CIIpocTiTh 1X.

a) (x + 4y)’ — (x — 4y) 6)(6a + b)* + (Ta + 8b)*
il B) (3k — 100)y* + (12k — 3[)(12k + 3]) r) (p+ 5q9)* —(2p + 69)(2p — 6q)

102 BuronaiiTe 004nCc/IeHHS, CKOPUCTABIINCE (hOPMYyJIaMH CKOPOYEHOT0 MHO-

HEeHHS.
7 2 a) 1532 — 1472 0) 299° B) 4019*
r) 3005° m) 307 - 293 e) (16 — 15)(16 + 15)
) 492 - 508 n) 109,62 K) 952 + 950 + 25

103 Posrgnanitek HA MHOKHHKH BHPA3H,
2

a) 100x2 + 4xy + g—ﬁ 6) 81 + 90k + 25k2>  B) 12x% — 48xy + 48y
r) 4x* + 56x%y + 196xy> 1) 5x* — 80x e) 16a* — (2a — 8)*

e
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%
104 BuxronaiiTe o04YHCIeHHS, CKOPHCTABIIHNCE (hopMyJIaMH CKOPOYEHOTO
MHOKeHHS. 3AaM0BHITE TAOJHINO JITEPAMH ¥V BKA3aHOMY IMOPAIKY TAa

Ni3HAWTecd HA3BY CTAPOBHHHOND VEPAIHCHEKOTIO CTPVHHO-IITHIIKOBOTO

IHCTPYMEHTA.
28* — 18&° 872 — 132
- S 2
N 117—103 2 16 3 72— 432
4 399°+798+1 5 622—-248+4 ( W
TSHEIENEIRY
0O 10 3 160 000 b 5% A 3600 K 3080
105 PosrnaniTe Ha MHOMHHKH BHPA3H.
a)(x+2¥—-6(x+2)+9 6) 9(2a — b)* — 6a(2a — b) + a*
B) (a* = 2agc¢ +¢%) ~ 4a’b? r) 27(E % y) —dlx — 2y)°
n) 4x + 20xy + 25y = 1 e) 121 — (16a* + 48ab + 36b%)

106 PozrnamiTe MHOrOY/JIeH HA MHOMKHHKH, BHKOPUCTOBYIOYH (hOpMYJIH CKO-
POYeHOr0 MHOKEHH.

a)t’+ 64 )1~ B) 27a + 0,001
r) 216¢4d” — 1000z 1) 343 — (a + 6)° ePL260 — (T +.¢)°

107 JloBeaiTs TOTOMHOCTI.
a) (2x— 1)Ex42l)= Cx -3 = 12x — 10
B) (@+ 3+ (a—3)°—2(a+ 3)(a—3) =36
B2+ (x=2)2=2x=-1) - (x+2)(x - 2)
# _
108 HKHepanmpatHe BIKHO Mae CKJIO 31 CTOPOHOIO 4y €M 1 JiepeB sTHY paMy HIHpH-
HOK Z CM HABROJIO CKJIA.

a) CrIamiTe BHPA3 118 3HAXOKReHHA IO BIKHA 3 paMOIO.
0) 3HAHIITE IJIONLY CKJIA, AKIIO0 ILIOIA BIKHA cTaHOBHATE 25 600 cM?.

109 B mrinmbHOMY CHOPT3aJil, TOTYIOYHCH /10 OPOBEdeHHA 3Maraib, po3cTa-
BHJIHM CTLIBIN V (@ + 5) panis o (a + 5) ecTinbIIB v KokHOMY pany. CRiIbRA
BCHOTI'0 CTLIBINE JIJIA IVIANa41B Ta IVISIIa4Y0K PO3CTABHIIHA V cnopTaaym?

a) CraamiTe BUpa3 NIl 3HAXOIKEHHS KLIBKOCTI CTL/IBIIIB.
0) 3HalIITL 3HAYEHHS CKJIANEHOro BHpaay, axmo a = 3; 4; 5.

*
110 PoarnamiTe HAa MHOKHHKH BHPA3H.
ayxt -y 6) 256a*— 16 g)x*—3x+2 r)6—=b6x+x
%
111 Posp'skiTH pIBHSIHHA.
a)(2x -3 —-(2x+4)Y =21 D) x*+4(x+1)=0

B) 2y + 1)y +DN+By+2)2y+1)=0
T Vector. Maths&Science ta © Butapunuree «/linrsicrs. ¥oi npasa saximent. JKoJHa 9acTHia 0iel nyonikai He Moke GYTH BUITBOpEHA,
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; " iy ’ (1 : —
Bimomo, mo sapu4gaiiamii qpid Mae BTSN prAeal b—mm

uyncaa ta b # 0. PamionansHl ApodHu MICTATE V YACEJILHHARY
a .
TA 3HAMEHHHKY MHorowieHu. Bupaa purnsany paAeal b —

MHOTOYJIEHH, HA3WBAKTh palioHaAJIBHHUM IpodoMm.
5a+9b x 4d(x+zk) 18kI
3ab "x—4 kX (x+ T(v+33)°

3uamMeHHHUE apody He Moxe OyTu 0, TOMy MaeM0 BHUKJIIIO-
YUTH BC1 3HAYEHHs, SIK1 [IepeTBOPIKTE 3HAMeHHHUK Ha (.

X %

Maemo T orske x — 4 £ 0, Ttomy x # 4. To Bupaa " Mae
0= o=

3MICT IIPH BCIX 3HAYEHHAX 3aMIHHOI x, KpiM 4. Vel aHaveHHS

3MIHHHX, IIPpH AKHX BHpPa3 Mae 3MICT, HA3NBAKOTECA OIYC-

THMHMH 3HAYEHHAMH 3MIHHHX YV BHpAaa3l.

pallloHAJILEHI JIPOOH.

Homipryviite!
Ilo sBinbveaerkca
P Vei nonyernmi 3HaYeHHS 3MIHHHX Y BUpa3i

z YyTBOPIOIOTHL 06J1aCTh JonycTuMHX sHa4eHsb (0]13)
o | 3MIHHHX y BUpaa3l.

- - = - L] - ] T -

Ilpuxnan ,

ObiacTs HONYVCTHMHX i, i :
SHAIMTE JOIIYCTHMI 3HAYEHHS 3MIHHHUX YV BHpa3ax.

3HAYCHE I1[e HAZHBAKTD 1
00J1ACTID BUAHAYCHHH, a) m+ 2 ﬁ} 7 B) v+ 3 I‘) x+1
Rm— 5 ¢ +.2 yiy — 2) (B8—202x+7)
| ' | Poap’azanna
9 | m+ 2
: y  a) - m — OyIb-AKe YHCJIIO.
omipkyiire! 7
Yu mae amicr Bupaa 6) ,et2#£0,c#—2.
c+ 2
, =-2? | +
+g PRE T 2 yy—2)#£0, y#£0 abo y— 2 #0,
yo —2) v42

r+1

r) BTy B—x)2x+7)£0,

B8—x#0 abo 2x+T#0,
x# 8 abo x#—3,5.

BU PiBHOCTI Apo0Oy Hynio

%:Om,qiiTiﬂLEHTﬂﬂi,EﬂJIHﬂ=U,b¢0-

aths&Science Ta © Bn,u,ammmm «JTinreicTs. Yei npm saxsmeni. HogHa 9acTHRa nici n}rﬁmuuiii HE Moke E:..rm ELE.E[TI.!EII]:.IE:HH,
CHITY cHeTeMi abo nepetana B Oyak-Akii iHENA dopai GyIL-EKHME cOocobaMH De3 MHCEMOBOTD QOAROTY REJARIA. 34 BOJHEY
H HEKa 90CTHHA NEOI0 MATEPIATY He Moske OVTH ckomifiopana 114 nepenpoiasky abo I HINOT0 BHKOPRCTANHA.




IHpuknan

Ilpn axomy 3HadYeHH] ¥ Api0d JOpiBHIOE HYJIH?

A 3)2"'3 ﬁ)(}""l)@_‘i) B) ¥
y—2 y(y +5) y'—25

2y ¥Hd, y+3=0, O/13: y—2#0
y—2 y=-3 y#E2

Bignosine. y = —3.

o W DO —D 1) (y-4=0, OI3:yy+5)#0
y(y +5) y+1=0 abo y—4=0 y#0 aboy+5#0
y=—-1 abo y=4 ¥y #—b.
Bignmosine. y =—1, y = 4.

B) —L—, y=0, O/13: y*—25#0
y—25 =5 +5%0
y=—8#0adoy+5#0
YED abo y # —5.

Bigmosins. v = 0.

@ flonpaxrmryiec o)

4
112 DBubepirk jume T1 1pobH, iK1 MalOThL 3MICT IPH OVIb-SIKUX 3HAYEHHSAX
3MIHHHUX.

1

3 OYKEB, 0 M03HAYAKTE BKa3aHl MpodH, cKIAITL HA3BY MicTa YKpaiHH,
y AroMYy 30yIyBau nepimmii B YKpaiHi cMiTTenepe poOHHIT 3aBO/I.

12 x+ 4 52z
& X P 15 K T
5—p == 5+ 10x
= 52 O 1% — 2° " 17—-17
xEe 1 5 da
M 5+1 H 10t =17 L b — a®

113 3nxainiTe JonycTHMI 3HAYEHHS 3MIHHHX ¥ BHPa3ax.

oyt x— 16 3a—9 Z2=n |
DO-3¢  6)i s) 28 st N
g+T x i+ 6 _._‘?.:}? —4 |
o T ®) T 82— 13) L
47
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114 3naligiTs JonmycTUMI 3HAYEHHS 3MIHHHUX ¥V BHpa3ax.

2x—4 4a — 10 n—2
+ 3 -
L o) X 5) a+3 r) n'— 16n
b+5 c x=& 2x — 4
" b — b2 ®) e+ 1y M -0 ¥ 63
115 llpu axkomy 3HadveHH] y Apid DOpiBHIOE HYJTIO?
y—3 U ¥y—0
% Y 07y ®) 30+ 5)
9 6y — 1 ﬂ)(3y+5}(,}'+4} EJQ—T}{ﬁE)
3y +9 (y — 5)* y—4y+4

116 llpu sxomy aHadeHH] X Apid HopiBHOE HYII0? AKNI0 Take 3HAYEHHSHA
OIHE, TO V BIANOBLIl 3aNHINTE IIe YHCJI0., ARIN0 TAKHX YHCeN KLIBKA,
TO ¥V BIIIIOBIJ1 3ATHIIITE 1X CYMY.

) x(x — b) 6) X ) (x+3)Ox-—T

a

y2 lx] =8 x(x + 4)
15x + 4 3x+5 (3x — 156)(2 + 4x)
D) - 3)(c + 13) N 3 14x+ 49 ®) izl = B)

¢
117 PoapaxyiiTe iHIeKc MacH T1J1a 3a JaHUMH B TA0JHIN, e m — maca (Kr),
h — apicr (m). PeaynsTaT OKpYyTIiTE 10 COTHX.

Iaekc macu Tijia — Ie crieliaJbHO po3podseHa dopmysia OeIbrilchKAM
COI[IOJIOTOM 1 cTaTHueTHEOM Anonkdom KRerere, mo nae aMory oLIHHTH B1J-
IMOBITHICTE MACH TLTa JIOJAHHH 10 11 3pocTy. 3a JonoMoromn 1miel dpopmyan
OLIIHIOKTh PH3HKH JJIs 3JJ0POB A Ta 3 ICOBYIOTE, YH € MAaca TiJIa JIIOJHUHHA HOp-
MAaJILHOIO, HEJJ0CTATHLOK, 3a1BOI0.

— =5 = — -
Imnexkc macutina | m=50,A=16 | m=60,h=1,7 iri'1=55n,h=1,151ﬁ1
m |
=—
\ h* J

a‘— 3a— 18 + 6a

118 Jloseaits, mio japib JIOPIBHIOE HYJII0 TIPH a = 3.

6 —|al
119 3xaligiTeE 3HAYEeHHS BHPAa3y:
7 | 2) 4m + B st R oiEs. 5 m ;311, ~ 15:
n
6) Eb; k, SARINO BLIOMO, IO -b _kﬁk = 15.

* :
120 Bigomo, mo 2a + 6b = 5. 3HaliiTh 3HaYeHHA BHpa3y 9b” + 6ab +a’ X
2(a +3b) +5

48
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nacTuBicTL paionanbHoro Apo6y

IIig 9vac MHOKeHHS YH [LJIeHHA YHCeIEHHKA 1 3HAMeHHH-
Ka Jpoby Ha OJHH 1 TOH caMHil BHpa3, BIAMIHHHI BiJ] HYJIA,
3HAYeHHd Apody He 3MiHUThesA. JIy1a Oy - AKUX parioHaJIbHHX
BHpaz3ie a, b 1 ¢, npudgomy b # 0, ¢ # 0, npaBUILHO, IIO:

/"“‘1 /"“1
; =@ |
o0 [ e -~
\-_.-"# \‘--_.-"#
C 7
Ax croporuT panionaneauii qpio? # "
Kpox 1. Poarnacrn Ha MHOMKHHEKH YACEILHHK 1 3HAMEH-
HHE JIpo0y. '\ MHOMKHHKH — I11e

0JHAKOB1 BHpa3H,

HATIPHEJIA
(a—b)1(a—b).

Kpor 2. lloginuTn 4pceIEHUEK 1 3HAMEHHUK HAa IXHIH
CILJIBHHIH MHOMKHHE.
Kpox 3. 3anucati orpuMaHuil peayJbTar.

1-_ H]]HEJIH,II: = AR I '“_
Croporits api6: a) 225, g Xy, p2a=20
1 16 xy da—a* 4
Poar’azanusa :
24xy _ 3xy Xy -
BT 9 -

}51*_1*"2'3 Sl@—4) _ —5(@=a) _ |
la-a? a(d—a) ﬂ(,drf"’j a ‘

=1 = —_— - — = —_— == = — [ = = = = R _ P —_ = —_—

Npuxnax —— N .
+ s —ar + 9 a=b Mu 1e MoMeMO
9 Caggirs Ap10:) -9 » 0) @ZZ—a—-b—-5b CROPOTHTH YHCEJEHUK |
: 5 , 1 3HAMeHHHK Ha BHPA3
Poar’azannsa , (a — b), 6o pin
f He € MHOMHHKOM.
a):cﬂ—ﬁ:nﬁﬁ: (x—3y _x—3 ; a—b ?51
9 (x+3)(x—3) x+3 | a-b=1"-1

a—b at = b B
@—a-b-b (@-b)+(-a—-b)
(a + b)(a—b) __ (aA+D)a—-b)

: Ta+ba-b-(a+b) @+da-b-1)"

6)

= = = = = . == = = — — — —— [y [F—y = = . = -

i . a— b
==l
| %
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Ipuxknan

3 3HAMeHHHEA.

BuropucToByoYH 0CHOBHY BJIACTHBICTD JIPo0y, 3BEIITE JPo0OH 0 HOBOTO

a) Sm_; _2n 110 3HaMeHHHKA 12x%y°
LI:IH'J’E EJEEJ'H'
0) 1 ;1 Mo 3HAMEHHHKAa m-> — n”
m—-—-n mtn
Poar’sazanusa
2) 3m__ _3m-3x* _ 9mx’ 2n® _ 2n°-4y° _ 8n%y°
Ax3y®  4x3y- 3x*  12xC%y° SxSys Gty - Ay 1 Dgkye
1 _ 1-(m+n) _ m+n 1 1(m—n) _ m—-n
o) = - - = = —
m—-n m-—n)m+n) m*—n” m+n (m+n)m-n) m*—n*
@nmm,,m- ) QO®
121 CroporiTe Apo0H. YOIHNINTE DPONYIIEH] MHOTOYIEHH,

o 4 547
2) 9ac__ c 6) 4:1:}; :{__) B) bﬂti:.h
18ap —8y' 2y? 1°b |
) mn—3) _ m ) 18a’(k +4) _ _J &) Sx— 15y _ 5
e(n—3) | YV otaik+4°  3k+4? “Tx-21y [
122 CroporiTs apodn.
) 24x"y 6) 2x + 10y B) b* + 14b + 49
16x 2x b+ 7b
m(c — b) xy — 3y a’— 10a + 25
Y a(b — ¢) A xi—Bx+ 9 e) a>-2b
123 CroporiTs apobdn.
A2 A + Vi = — -
q) Aa’b’c’ ﬁ}(x Yz —w) g 2B
14a*b*c i 2l yv+2y+1
i 4a* + 12a + 9 ) 14p® — 14p*q &) 6c2+ 6¢ + 6
4g% - 9 Y 21p’q* - 21pg’ i |
i) 2k* — 10kn i) dm+ bn—4n— bm ) 2+1
k2 —10kn + 25n? b2—8b+ 16 2—=t+1
124 3anoBHITE TA0JHIKN, BHKOPHCTOBYIOYH OCHOBHY BJIACTHBRICTE Apo0y.
3anmunnTe ApodH 3 HOBEMH 3HAMEHHHKAMHE.
/S Tipi6 Hormii Honarkormnii ﬂ_plﬁ, ABeeH il N
! SHAMEeHHHEK MHOHHE 0 HOBOTO JHAMEeHHHKA |
x + 4y
3
a+ 2b 2
50 T . /
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X
125 JlonoBHITE pIBHOCTI MHOTO4JIeHAMH, NTOJaHUMH HHEYE.
Tomi 3anmoBHITE TADIUI JTiTepaMHi, SKi MO3HAYAKTE MHOTOYJIEHH, ¥V BKAa3a-
HOMY IMOPAAKY TaA M13HalTecd MNPI3BHINE VEPAIHKH, 10 € BOJIOIAPKOK CBITO-

BOT'O PEKOPAY B KIHOYHX cTPHOKAX ¥ BHCOTY, YeMmionka OuiMmiiicbKHX irop
2024 pory.

| ThH? Jm

) E_ﬁb’:‘ B a’ 0) 5n’ = 15m'n®
() _e-k p _ [
P)cﬂ—kﬂ ct+k mﬂ_ﬂ 4-p?
m+n m*+mn
H:E) s —
T |
o8 (c—&) N Bx*y* A 9m°n2 X Tm

M 42a0b? 1 (Ax—4y) Y (—p*—2p)

L | A

@ (6 (B |p |m |e [x) )

126 CroporiTe npobn.

a) FI — 10 ﬁ} ﬂﬂb -6
»*—4x—5 b2+ 2hb—8
m-—3m-—4 n—nt—-n+1
m-—2m— 8 n+ni-n-—-1

127 3amunnTs 4ACTKY V BATJIA1 Apo0Y TA CKROPOTITE 1iei apid.

a) (2x — 6y) : (4x + 8y) 6) (m* —n?) : (km + kn)
B) (@® — 3a®) : (2a” — 6a?) =4 (x—2)
128 BuxopucToBYIOYH OCHOBHY BJIACTHBICTE JApo0y, 3BeIiTh JPoOH 0 HOBOIO
3HaMeHHHEA.
L m+n.3an—4m A
a) 1 — 10 3HAMEeHHHKA 5 0) 1 0 3HaMeHHHEKA 12m
e ¢ 3m? 4m?
B) 2t j = 10 3HaMeHHHEKA 141°a” 1) b 1 { - 10 3HaMeHHHEa 18b%x°
TtPa® 14t 6b%x  9b*x®

129 3eenits qpodu 10 HOBOIO 3HAMEHHHKA.

3x: X 209 .4daga+1 ,
a 1 0 3HaMeHHHAKA 6x(2x — 3 1 0 3HAMEeHHHEA a® — 25
) ex G0 fr@x=4) 0) "~ =1 s A
*
130 3HalimiTs 3HAYEHHA BHPA3Y:
3 3a+3b _ .. t+ ¢ fc? + ¢
a , AKIIIO - -=1; , AKIIIO =2
}a—b ) a® — b* G}E—t e — 2
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HHA APOGie. MigHecenns Ao crenens

[1lo6 nomuouTH 1pid HA Apid, TOTPIOHO YHCEIEHHUK TOM-
HOM¥HUTH HA YUCEJIbHHK, 4 3HAMEeHHUK — HA 3HAMeHHHK,
¥V nponeci MEHO:KEeHHSA TOTPIOHO CKOPOYYBATH CILITBEHI MHOZK-
HHEH. ¥ pe3yJjsTaTi, SKI0 MOMIUBO, CKOPOTHTH OTPHUMAHHII

npio.

a c¢_ ac -
Ipurnan ' b e
BuronaiiTe MHOKEeHHS.
1 5a*h 3¢ 6 3%t9 (2x)*
) c 10ab ) i X+ 3x

B} — 2b X 2 r) ___:t:r’—B : xr+ 2
¥-4 x+5 B —20 x*+2x+4

Poar’'szanua

2) 5a*b 3¢’ _ 15a%bc* _ 3ac
¢c 10ab  10abe 2

. 3x+9 (20 _ 3@x+3) -4 _ 12
kT 2+ 3x  2-x(x+3)  x
E):;'Z—EE71:—2:{;:,*'5'}{1—5}*{:&-”'21:{15—5)

-4 x+5 (x+2)x~2) x+5) (x+2)
| P}_I”—B ¥ ar2
| 51'2_2{] Iﬁ+2:1':+4
(=220 F ) - (x AT
512::#%*23 @2,;&-2:::-4—”‘4) 5

i1 apo6y fo cTeneHs

Ax ninmecTu npid mo crenensn’?
Kpox 1. lligHecTn 10 cTeneHs YHCce/IbHHAK 1 pe3yJIbTaT 3allH-
CATH y YHCETBEHUK Ipody.
- Kpok 2. llinsecTn 10 cTeneHs 3HAMEHHUK 1 pe3yJILTAT 3aI1H-
CATH V 3HAMEHHHK.

(5] =%

: Ta © BHIapHALITRO «JliHrBicTs. ‘!n’mnpm saxament. JKogsa 9acTina wici ﬂ]lﬁﬂﬂallﬁf He Moke OYTH BUITROPEH,
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IHpuknan

IlinaeciTe mo creneHs. LSS ke ST s et N

2 Bady)2 3p?\? ,  He aabynwre ninpecrn |
a) ( - ) 0) (— 97 ) ! N0 CTENeHH IHAK :

ic : nepea npobom. :

. 1)2=1 |

Poar’azanns | (-1)¢=-1 |

L% &

2 a2 2 2.2 10,8
2) (51:"2) _ (ﬁx?}ﬂ _5 g:-:@) J;“ _ 25x gﬁ
7¢’ (7c) 7%(c3) 49¢

: (_ 3p° )-” _ @Y _ 3y 21p°
945 |~ {Etﬁ}.? - Es(tﬁ)ﬂ o ]115

@ MonpakTukyiitecs |

131 3HalimTe 10DYTOK.

b 3 2 4 t 5 1 5
% 7T a .. p 3p ) 4 wi r) 26a a*
2 3 Bat '3 _6x  28p gﬁ‘(_i)
Voc °) 161 L o® % ip 12¢° 73 ¥
132 BuronaiiTe MHOKEeHHS.
ba 28 115 __%t:l_) 7
: 0) — -|— - 13a*b
) 150 ) 361 ( 22" %) Seaibr LoC
LA TN 45y“p5) _ Tx*  36c7 I (_ Em.)
r) 15y'p® ( 7 A) Sc*"3bx’ A 9n?
133 IligueciTs apobu 1o creneHs.
a q 4_':3)4 (_ Bmﬁ )3 (_Bmﬂ):a
a) b) 5)( n 5) 2n* r) n’
i G6azb \* | 3f?4)2 ( 5 )3 (_ cﬂmﬂ)ﬂ
,El}( 7 ) E)( 5¢° ) wis? % a
134 DBuronaiite MHOKeHHA.
a) b*+3b b 6) 3c —a 15¢° B) 5m n?+ nm
T 2b+6 9 a— dc " 30
P}xﬁ—y’*‘ 36b )Tﬂ—Tb+(_ 24m ) E}ﬂg—ﬂﬂ.b'i'bﬂr i3
6ab x+y "V omn xa —xb Xy a* — ab
135 CopocriTs BHpAa3H.
2) 8t—-8k F-F& 5) »-8x+16 x+64

t2+thk+R -k x> —4x+ 16 Gx—24
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IBEI? BurkonaiiTe MHOKeHHS JIpo0iB.
Toni aanopHITE TAbMHIIO JTiTepaMH, K] MO3HAYAITEL PE3yJILTATH MHOMKEH-
Hs, Ta Ji3HaiTecd MICTO, B AKOMY Hapoaueca Onercanap YcHE, yEpalHelb,
AKWH ¢ aDCOTIOTHAM YeMITIOHOM CBITY B MEpIIii BasKKii Ba3l Ta BaKKIH Ba3i.
borcep mepemir 7 OIHIIB 3a THTYJI 4eMITIOHA CBITY B ONepIIi BaKKiH Baai,
i3 22 OoiB 3m00yB nmepemory y 22 Hosx.

2) 1-;-1 g 6) 8a’ 125?2_ 2 3m 50’ ) 25 ck
x? 28 6b 4da* 5n"  15m* ¢k 5

A }15; pis 2 xﬂlf:;i | -"f‘:.;.'?’ ) - ; P m- 14m”
H) .ﬂi 7 lar:r;ﬂ2 9 - +ﬂ22bb+ = =7 P (f—if}jg "

P Idfy I 4dab 0 %

C % Bt Euil'm' = 2_3;2

E —iﬁ T

L {+n (

Lo @ (6 B [0 [ e [x) [n) |x K m )

137 3HaiiniTh J00VTOK.

16xy 121xb® 20y°H° 128a'b* b?
* . Eﬂﬂ g .
D) 160 115° 5y* 64x’ ) c’ ; 32a°b
a®— 12ab + 36b* 5(a + 2)* ( c ) "
- - (2 + 8¢+
B) Nt aa A o - e D\ "7 _112) € t8c*16)
' m Tab—b 8la® - b*
- + R — .
Gl —8m+.9) ( 3mﬂ—2?) e i —
138 BuroHaiiTe MHOKEHHS.
&) mn*—m*n __ 4a 6) AR KR
Ba” m-—n x2—49 12-25
g L=dat+d 1-g 9 (wa‘)ﬂ _ (_ 3" )‘*
7 | B> kBa+5 a—1 Ox® 2a*b’
v d

139 BuronaiiTe moc/IiIOBHO MHOMKEHHS JIPo0IB Ta MiaHAWTECH JOBKHAHY (V KM)

Tyaenw HKoxanuaa — nonyasgpHOro TYPHCTHYHOTO 00 €KTa, PO3TAIIOBA-
Horo ourg c. Kinesans Ha PisHennuHi.

)= (=
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Buronaiire mii.

a) (6459 - (3B

(4x7y)
J14 18
B) (i) -
p- 5{} 1t
r ( 16x° )3 | (_ 15355-)1g
25y 64x!

Maemo 1pib %

6)

X2 = 2x +1 '(:r+3)5’

X =9

x—1

N

I—2)214IE—121+9
2x — 3

x'— 8

P (_ w)a | (35.53)2
6b- 49ag°

a) ¥V CKLIBKH pa3iB YHCeNbLHHEK [ILOT0 Apody OL/IBINHI Bl 3HAMEeHHHKA?
0) Ha crinbkH noTpidHO HIOMHOMEKHTH 3HAMEHHHEK IILOTO Apody, od YH-

CceJIbHHE HOBOTO Apo0y CTAB YABIYl MEHIIIHM, Hi3K HOro 3HaMeHHHRK?

Yuurens zanucap Ha IO PO3R A3aHHA KIJIBKOX MPHEJIAMIB. XTOCH

13 YYHIB BHIA/IKOBO BUTEP YACTHHY 3amiciB. BITHOBITE yTpa4deHi 3almiucH.

rm

2) {u"u“ k+p = m'n'(k + p) L
k*— p* (R +p)(_ Hm'n?

6) 2c°d” 49 _ 2¢d ot _
Talpt 4| : \a’bt - [:3&20!

O04ucaTE 3HAYEHHS BHPAa3y:
2a® + 2a

a+ a at—16

2a+ 8 | da' + 10a® + Ha®

2a—8

—

(N

, ARIIO a = 12345.

CropoctiTs BUpa3u, IKNI0 @ — HATYPAIbHE YHUCJII0.

Eu'+f-"..ba+l PE+".:'I

a) pot 'Ea+ab:eu+1

Binomo, mio:

1 e
a) x — — = 5, 3HAHUMITL 3HAYEeHHA BHpa3y x°+
x

0) 2x + 2 13, 3HAHMITL 3HAYEeHHA BHpaay 4x° + -1~=.

X

JIloBeqiTE TOTOXKHICTE.

(-2 YP-xy Pr+2dy+x

X x+y

Tomomararoun cecrpi BikTopii poziGpaTucs
31 crenenamu, Mika Buragasia IIpuKRIam,
aJie BikTOpig MBHIKO BIOPAJACA 3 HHM.
Ilepesipre 1 81 cBoi 3HaHHA. OOYHCITITE:

EEHE-I . 221}2.‘] e 221]22_ o 22 o 2] - E{I

yi— 2y +yat

Iﬂ_ﬂyﬂﬂ +2

EEG '.‘2

0)

E.'Ea—ﬁ

| —

xﬂ;

%

Bunoenty comsHHIL

MHOMKHHE Tpeda [0 4epail:

CIIOYATKY 3rpylyBaBIIH

HepiIi 1 JpyIrUui eJIeMeHT,
IIOTIM PEe3ayJILTAT 3 TPeTIM

eJIEMEeHTOM 1 T, 1.

.-.;-—-.'._.-.—..H.F-.-—-.-.—.F

L A
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Jlimenas — e MaTeMaTHYHA OIepaliis, oDepHeHA 10 MHO-
sweHHs. 11106 mogimmaTa npid va apib, moTpidHO AlMeHe IOMHO-
JKHTH Ha Japi0d, obepHeHHH 10 JIIEHHEA.

Kpoxr 1. 3aMiHHTH 3HAK «:» HA «»,
Kpox 2. ObepHyTH TIIBEHHK.

Kpox 3. IlepemuoxuTH NpodH, SKIIT0 MOMKIJIHBO, CKOPOTHTH.

Tipodu < i & . O
d | g St S
E-DEE]]HEH_I:'[I;:L | b 'd b e bdaﬂﬁbiﬂ ¢+ 0, Ei‘-'ﬁ[]

= _—

Ilin wac ginenns 1 Ha apid oTpuMyemo Apid, 0bepHEHHI

TAaHOMY,
1:£=1.4-8
d e @
HFHMM ____-__
Brronaiire minennd.
1 a —
da*b  6Gab G — Q4 =,
a) cd 32 0) —7 :(a’+a
2x+3  4x¥* -9 -4 x+2
- Jx"z x+2° x—1 J::c:+3 -9
Poass’asannsa
 g)inoci6 1; 22 b 1 dab 3¢ _ 2
| " ed 32 cd 6Gab d
4a*b Stk :
o 4a’b 6ab _ ¢qg _4a’b-3c _ 12a°0c _ 2ac
| Crocib 2: ed ‘3¢ 6ab _ cd 6ab _ 6abed ~ d
. 3c*
Homipryiire! 6}64_&2'{&3+) ﬂ—ﬂﬂ 1 a¥ag*—1) 1
Ao 0410+ 0= G G T G
HA MHOKHHKH? L. afla+1)a—1) 1 _ala+l)
(IopepmThea Ha ¢. 43.) a—1 ala® + 1) a*+ 1

2x+3  Ax*-9 _ 2x+3 =1
2—3x+2° x—-1 2£-3x+2 42-9

= 2+ 3 x—1 B 1
T@E-DEx-2) @x+3)2x—-3) " (@x—2)2x—3)
=4 x+2 - 4 =9

D) e+ d =9 3 aF2

_x+2)(x—-2) (x+3)x—-3) _ =
- s ; — =lx—2x—3) =

=X —-2x—3x+6=x2—-5x+6

B)

Clefce Ta © Bn,u,amlmnm «JlinrmicTs. Yei npm saximeni. Jo/iHa qacTHAa Hici ﬂ}fﬁﬂﬂﬂlﬁ He Moke E:.."m n.mmnpem,
, cHeTeMi abo nepefana B Oyak-Akii iHENA dopai GyIL-2KHMH cOocobaMH De3 MHCEMOBOTD JOAROAY REJARIA. 34 BoAHEY
K2 9ACTHHA HEOTO MATEPIATY He Modke GyTH ckonifiosada 194 nepenpofasky abo AN4 (HINOTO BHKOPHCTANEA.
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(& oy coe

148 Buronaiite miyieHHs.

2
)—‘— 6) 54 . 28 B) = : Bx r) Tt - (Hi)
P a b Yy n
X’ . 2 7a’ . GE _-E. _E S_ﬂ-ﬂ ( 15!'15)
Al ®) 1ok 3k W= g ™ 6
149 DBuronaiite mJieHHA.
3c  15¢2 _ Ta*  14a’ B J0x" W A
T R TERTTE & )
am* dab* 4a*b bx — 6y . 6y — Hx
L g e r
2 ( n } A "o ( gcﬂp-') )1 33
150 3HaigiTE 4aCTKY.
a: _at at—4 a—2 xi="1" 3x=3
a : : B ;
}Eb 4b* ﬁ}uﬂ+ﬁu+9 a+3 ) 14x" 21x°
P)EE—E{I_ Ta ) 3p +6q . 2p+ 4q E)4b2—4ba+aﬂ_ﬂb—a
cc—a® c—a ab +a?  a* - b b’ —a® a-—b

v

151 BurosajiiTe TaHII0MKOK 004HUCIEeHE.

V peayneTaTi BU Ai3HaeTeCsd, CKUIBKH THCAY €KCHo-
HATIB Ha/MlYyeTheda B HarionameHOMY Xya0:KHEOMY
myael. [le ogun i3 HaAlGINEIIHUX 1 HANTABHINTHX MY-
3eiB Yrpainu. ¥ myaei 30epiraetecs 0JHA 3 HAIl-
Kpallpax B YKpaidi 3DipKa IKOHOMHCY, KO3AllbKHX
noprperiB XVIII er., koneknia HapogHHUX KapTHH
«HRozax Mamaip.

. 20— 2a

YY)
E’ti“f:ﬂ Lt

152 3anosHITE TaOTHII.

F/r : Ger*" 27a’ ~\1 4 i . b r *_ b’ r" -\I
: b— 10 20" ' 20 3a?
12a® . Dl 2
10—b =5
| 55 el
\_ 7 & o
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153 CuopocriTs Bupasm.
Tx— T S at-x 81—x'  9+2a2
: 9y — 6x)* 3h% 9b* 244
B) (9y* — 12xy + :-{ - r ; :
) Oy S V1 4 Tt
) 36x' . 108x" . Ty' &) 2x—y . xy~—2x
121y"  242y"  9x° 3% + 3xy  12x% — 12y°
154 3HaiiniTh 3HAYEHHS BHPA3Y:
5m*—5n*  10n — 10m
= s : — Armo m =37, n =-1,8;
m*+n*  Ap® +4m®
a’—27b%  (a® + 3ba + 9b%) _1 41
; ,ARmo b =—, a =2—.
T a—2b B 3
155 CopocriTe BHpAa3H.
i3 26+ ba +5b+ab _ab+5a+5b+25
25 +5a —5b—ab ab—5a—5b + 25
5) 64 +8x +8y +xy . xy + 8x + 8y + 64
64+8x—8y—xy xy—8x—8y+64
B) b2 — 49 b2+ be+Th+Te
b +eh—Th—Tel G+ 2bc+E
r) a*— 36 ~a*+ab +6a+6b
a’+ab—6a—-6b  a®+2ab +b*
156 CopocriTs BUpasH.
2) 8a° a*—-9¢® 4a+12c 6) ad¥a a+l g+2+1
a=3c 6a* = 3a 20— 12 a*+6a’ 36-—a*
157 3anoBHITE OPONYCKH TAK, MO0 YTEBOPHJIHCH NIPABHJILH] PIBHOCTI.
da’ a“b ( a )Lt —
a )= 0)[—] - I=1
) b 2 ) i
158 Jlapmua norpanmia mig gonr 1 HAaMOYIIA 30IMT 3 anredpu. Yacrtuny 3a-
ITHCIB Y 30IIHTI He MOKJINBO HPOMUTATH. BiTHOBITE yTpadeH] 3alHCH.
2% 0y  4x® _ 2 10y O_ #5720 _0O)
72 15y° 15y 16y ()2t (U 70 - &
159* Henonits s Ta’+7a Ta’+14a’+T7a _ a—1T
e 2a+14 ° @*—49 20+ 2
5
160 CropoctiTe BUpa3H, AKII0 /1 — HATYPAJIbHE YHCJIO.
1" +4b3n+2 . a” +3b3n+1 6’} { n 4 b.r: ' f— 4!‘1"&" ‘ {IEH — bﬂrr

T an+ b (@— b7 + dabr
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v KopoTkuit ornag Tem 2.1. - 2.6.

a
1 BHIJEIS BHUTJIANY b Jde d 1 h—= MHOI'OYJTeHH, HASHBAKOTE pﬂﬂlDHﬂJILHHM

npodomM.

2 Vei ponyerumi 3HAYEHHSA 3MIHHHX YV BHPa3l YTROPKOITE 00JIACTh JIOIIVC-
taMuX 3HavYeHb (OJ]3) aminanx y Bupasi.

a
3 Pamonansamii qpido 5 nopisHIoe 0 Toml 1 TIEKH ToAl, Ko a =0, b # 0,

4 OcHOBHA BJIACTHBICTL panioHaabHOro Apooy. s Oyan-arux paiio-
HAJLHHX BApAa3iB a, b 1 ¢, npudomy b # 0, ¢ # 0, npaBUILHO, IIO;

/"_"“1 /"—'\

ac . Odc

a _ ac - a
b be ' be b
N N A
L b C

5 Ax cropoTruTH panionanasHuii qpiodc?
Kpor 1. PoarnmacTn Ha MHOKHUKHA YUCETbHUK 1 3HAMEHHHEK JTpo0y.
Kpoxr 2. IlogumuTe YHceIEHHE 1 SHAMEHHHK HA IXHIA CHLTEHHE MHOKHHUEK,
Kpoxk 3. 3anucati orpuMmaHHil peayIbTar.

6 i 3 pamioransHEAMHE apodamMH.

d a ¢ _ ac Ry’
MuomxenHs b H T B
: a\" a
Ilinaecenna no crenienda (F] = B
Thaereh & ¢ ..

7  1llob momuozxuTH qpid HA Apid, DOTPIOHO YHCENBHHUK IOMHOMHUTH HA YH-
CelIbHHUK, 4 3HAMEHHHUK — HA 3HAMEHHHK. ¥ Ipoliecl MHOKEeHHS II0-
TPiOHO CKOPOYYBATH CILJILHI MHOKHHKH. ¥ peayJibTaTi, AKIN0 MOKJIHBO,
CKOPOTHTH OTPHMAaHHWI Apid.

8 1llo6 migmecTn apid Ao creneHsd, MOTPiIOHO YHCEILHHEK 1 3HAMEHHHE JIpo0y
II1THECTH J10 I[EOT'0 CTEeIeHd,

9 Ar moginuru apid ma npid?
Kpoxr 1. 3aMiHUTH 3HAK «:» HA «*»,
Kpok 2. O0epHyTH OIJIEHHK.

Kpox 3. llepemuomuTi npodH, AKII0 MOMKJIHEBO, CKOPOTHTH,
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nglmwmmﬂmmmmgmﬁﬂmﬂ

1 Bupas a® + 2ab + b* nopisamwe:
a) (a — b)%; 0) (a + b)*: B} o — b r) a* + b>.

2 PozrnamiTe MHOTOYJIEH HA MHOKHHKH; El(::: + %‘) - Ez[x + %}

a}(x+%)(9—22} D) bx® — 6x B) (x+%)(2;+9} r) x + 3y

3 PosknaniTe Ha MHOEHHEHR MHOro4aeH x + 3y + bxe + 15yc.
a) (5e + D)3y —x) 0) (x + 3y)(1 +5¢) B) (x—3y)(5c +1) 1) (3y + x)(c+5)

; : 5t + 20
4 Croporite 1pi6 —— o~
1 5 at + 20
a) b E}E H:II_|__._1 ) (t + 4)2
5 DBuronaliTe MHOKEHHSH: b — 108 o — 3 :
| g=8 2x -4
D 10
3)2 0Da—=b B) 5 r)x—2
1 .
6 ~ — Pe3yJIbTaT CKOPOIeHHS apooy. Axmit apid ckoporuaa?
o) 20t y 2t ) g md] N ]
5(b—2) 4e(x + 4) ab(y + 3) 20b(a — b)
7 CmpoctiTe BHpa3 g “_.‘3_;15i_2__
=1 at+x+1
2x* + 2 2 1 t
a) 34— 1 0) x—1 B) 2(x — 1) r)y—1
. Z —Tx® —1h
8 BuronaiiTe MHOKeHHS TA ODYHCTITHL 3HAYEHHS BUPA3y . , AKIIIO
=9 60 14x°
a) 8 o)1 B) —1 r) 2
, : 2a’b \*
7 9 IlimHeciTe 0o cTeneHd: |~ e
_ 4a’b . 2a'b’ _ 2a'b* 4a'b?
) 6mn’ ) Im*n" 2 3m*n® ) 9m=n"
10 Tlonai , . 8x%y 4xy* ab
Sl e S T T 2ty
a* a xy b
€0 ) xy? 0) Xy B) ab r) x%y
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JlonaBaHHA Ta BIAHIMAHHSA PallOHAJILHHAX AP00iB 3 0JTHAKO-
BHMH 3JHAMEHHHKAMHA BHKOHYETHCHA 34 aHAJOIEW, K 1 10/1A-
BAHHSA TA BiAHIMAHHA 3BHYAMHHUX Jpo0iB 3 0JHAKOBHMH 3HA-

MeHHHEAMIH.
4,6 _4+6_10 7_3_17-3_4
13 13 13 13 11 11 11 11

A nomarm (BinHaTH) palioHAIbLHI Jpodn
3 OMHAKOBHUMH 3HAMEeHHHEKAMH

Kpoxr 1. Jlonat (BigHATH) YHCETbHHUKH.
Kpor 2. 3HaMeHHUK 332 TUIITATH TOH CAMHUI.

a ¢ _a+xc | |
BTy W O

| Hpuxnan bt b G st
' + s |
3HAUIITE cCyMY 1 pi3HHUIKD ApoliBs e i 7 3:’:‘ :

|

1 5y 5y
| Poap’asanus ! e

 dx+1 7-8x _Ax+1+7-3x_ 8+ax
|
|

|
' .
oe=b
Sy Sy Dy 5y 3 ¢
T dx+F 7-3x Mx+1-(T—30"4x+1-T+3x |
t - — = i iy
: 5y 5y 5y 2y |
. _Tx-6 1
Sy |
1 G e e et R R =,
: Sraiii i 9a . 1la |
i
3| PR ARSI g — 8 Y9 - g |
| |
- Poar’szanus :
. %  1a _ % , lla _ 9% _ 1lla _
 3a—-2 2-83a 3a-2 —(3a-2) 3a-2 3a-2
| i
| o Bﬂ. — 11{1‘, = ""2!'.'.! i
: 3a-2 Ja =2 '
\ | i
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AnropuTM MonaBaHHS TA BUIHIMAHHSA IPAIIOE JIJA TPhOX 1 01IkIIe palrio-
HAJILHHX JIpo0iB.

IHpugnan
; da 3{1 5 2a-1 -3
- +
Ob4ucniTh: Sy 2‘}' EA0y 4Dy LEEDy
Poar’'azanusn

¢  ,3a-5 2a-1 a-3 4a+3a-5-2a+1+a-3_6a—17

x+2y x+2y x+2y :|:+2y_ x+ 2y x+ 2y
Ilpuknan = : e
_ .. 4x+ 8b— Bxb o :
4 Ilopaitre api6 P Vv BHIJISA1 ILJIOT0 BUPAa3y 1 Apody.
Poap’azanusa ' e s ¢ | :
4I+Eb—8xb_4:r+ﬁh_5xb_£+ﬁ_5 wy G
| xb xb  xb  xb X S ———

[ — — [ 8 - FEs |

7 —

161 CuopocriTe BHpa3H.

D I 3x X 4k 3k
A 0) 14 " 1a ) T0a * 10a
n8tL_6 ya=T7, 14+2a o b=2_5b+4
X X VNG 15 7b 7b
162 CopocriTh BHpa3H.
E}3b+4:1_4u—2b B}_EE—TE} 2c+ 9b
5b* 5b% 16a 16a
B) 3n® — nm L Bnm — 2n® T 3
n*m nm x¥*=-25 x*-25
8y + 16 y2 ¢ 49
» sk -
4 » ¥+4 y+4 % =T (=77

163 DBuronaiiTe n1aHIIOXKOK 0049HCIEHE.

"‘\ 4k
1640m — 252 E’TEDm — 348 150;;1 + 180 _+... 1380m + 540
am am
J VIS
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164 Buwronairre mii.

o b’+3a ~ 3a+49 65) a’  27b°
b-TNa+1) (b-T(a+1) (@ —3b)* (3b-a)*
8y+5_ y+7 6-3 X*+6x+36  x+11

B)yﬂ—ﬁ gy~ =9 r) x*— 125 125 — »°

ﬁﬂ:+1+Tﬂ—4+_3r:I+T

_ Exﬂ—lﬂx+—4x—9_x2+ﬁ:c—27’
ba—5H Ha—> H—Ha

x*— 36 36 — x* x*— 36

1) e)

1656 3a nanumu B TAOJIHIN 3HAHIITE, CKLIBKH BChOT'0 YACY BUTPATHJIH TPAHC-
IMOPTHI 3aco0H, J0JIAI09H JIBl JHCTAHII. 3HANHIITE 3HAYEeHHA 9acy, SRII0

x = 100.
@ Yae na nepmy Yac na apyry q )
R i AT ;ﬂi gaaumi
El" rona ;'}."" rojJi 1 = ron
_ 130 170
L x + 20 x + 20
60 35
Keagpouukn s =
. 135 195
03ANLITAXOBHEK por 4 10
MoToimen 30
g\_ﬂﬂmﬂﬂﬁ x— 20 = 21 P
166 3anoBHITE TAOMHI.
& . NPy el x =1 S
| | a-b | a-b X = gty
A 2x
a—b | x° -y
a’ e
e J NG Y,
167 JlosemiTe TOTOMHOCTI.
a+da Y9a-—-14 (m+ny+n* (m-—n)P+m?
= =1 + g
2) la=2¢ (a—-2) 0) m* + n* n?+ m? >

168 3anoBHITE MaTeMaTHYHY MipaMiay, B AKIH KOMeH MHOTOYJIeH yropi
€ CYMOI0 JBOX MHOTOYJIEHIB 1] HHAM.

3,

C XS ) |

T Vector. Maths&Science Ta © Bugapunurso «Jlinrsicts. ¥Yoi npasa saxameni. KodHa dacTina micl nybnikamil He Moke OyTH niﬂmnpau;u, F
epeseHa B nomykosiil ceTesi abo nepetaxa B Gyak-akii inuni popa GyIk-2kHAMH cnocobaMi Ge3 MHCEMOBOTO JOABOIY BHIABLA. 3a Mo JHHX
oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.




169 JloreniTs, Mo OpH BCIX JOMNYCTHMHX 3HAYEHHAX 3MIHHHX BHpa3 HaOyBae:
a) B eMHHUX 3HAYEHE - Lol o008 o SO,

(=3¢ {=3)* @B—=0c*

" i | + 6—8x Zx—12

(x-5)° (x-5° (G-»°

0) TomATHHUX 3HAYEHE

170 llopmaiiTe npodu y BHrISAL HLJIOTO BHPA3Y 1 Ipody.

s 6 i . .
a}ﬁﬂ b ﬁ}c c® +4 B}m 6m + 5 % ix—Ty—2

* ¢ m =8 x—y

171 Binomo, mpo ; = 2. 3HaIITEL 3HAYEHHS VCIX BHPA3iB, TOJI JoaiTe 11l 3HA-
YeHHs 1 OTPHMAETEe MAKCHMAJILHY JIOBKHHY (V M) HAHIOBIION0 MY3HYHOTO

IHCTPYMEHTA V CBITI — YEPAIHChKOI TPeMOITH.

-
V-5 e

-

6x — 3y )
y ~¥

a) 0)

= | R

! xy " y* ) 4x%y + 3y*x®

172 CopoctiTs BUpa3H.
2x+3 . 1+x 6) E:Jr:” i 4 i 112:-:
2+x)x—5 (x+2)6-—1x) Ox2—4 Bx—2)(2+3x) Ox2—4

162 8x B i
16x°—1 (dx—1)dx+1) 1-162°

a)

B)

173 3HaimiTh 3HAYEHHS BHPA3Y:
a—b5 +rf+1{}_ 15— ba
at—25 25-a® (a—-5)a+5)

armo a = —2; 10; 6.

174 Hosenits, mo npu DyIL-AKOMY HATYPAJILHOMY 3HAYEHH] /M 3HAYEHHA
A Ipo0y € 1LJIUM YHCJIOM,

= - 4 s e
- i) m’—5m+ 2 6) m* = o -5

m: +2m-—1 m*=m-—2=5

175 3a neHb KVp epka IUIAHYBAJIA JIOCTABHTH [EBHY KLUTBKICTE IIOCHJIOK HA TPH
pynauil. Ha mepmy BynHIlD — DOJIOBHHY BCIX MOCHJIOK Ta e 2,
Ha Jpyry — IOJIOBHHY THX, W10 3AJIUIIIJIHCH, TAa Ie 3, 4 Ha TPeTw
[IOJIOBHHY THX, 10 3aunncs, Ta e 4. [licas mporo B kKyp'epkn MOCHIIOR
He 3anumuiaocd. CKUIBKH MOCHJIOK ILTAHYBAJA JOCTABHTH Kyp epra’

4}

176 Mapko 3a JIITHI KAHIKYJIH MAB NPOYHUTATH [IEBHY KIJIbKICTE KHHIKOK.
3a mepiruii MicAIlL BIH OPOYHUTAB IMOJIOBHHY BChHOI'0 COHCKY Ta Iie 3,
3a OpYrHid — OOJIOBHHY Bl 3AJIHIIKY Ta IIe 2, a 3a TpeTld — pellry,

a Ije 4 RHUEKH. CI—ELT]LI-EH BCHOT'O KHHT MaB TTPO4YHTATH MEPRD Jd JiTOo?
2 Vector. Maths&Science ta © Bunapunuree «/linrsicrs. ¥oi npasa saximent. JKoJHa gacTHia 0l nyonikai He Moke GYTH BUITBOpEHa,
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JlomaganH#a Ta BIAHIMAHHSA pallloHAJBLHUX Mpo01B 3 pia-
HUMH JHAMEHHHKAMHA BHKOHVETHCS 34 AHAJIOTE, AK 1 J10-
IaBaHHA TAa BiAHIMAHHA 3BHYaUHHUX JApo0IiB 3 pI3HHMH
aHaMeHHHEaMH. CIIOYaTRY 3BOJHMO APOOH 0 COLILHOIO
3HAMEHHHKA, a [MOTIM JIogaemMo (BiIHIMAaeM0) npobn 3 o1-
HAKOBHMH 3HAMEeHHHKAMH,

Il 15 Toro, mo0 3BecTH ApobH JI0 COLILHOTO 3HAMEHHHKA,
noTpibHO 3HalTH HalimeHme crninsHe KpaTHe (HCK)
3HAMEeHHHKIB, ToOOTO HalIMeHIIHI CcHJILHHI 3HAMEeHHHK,
HCR uucen 4 Ta 6 nopisaioe 12.

3 2
P P
3 1 _9 2 T 3 _ 9 1 _ 2
4 6 12 12 12 4. 35 e 2
T T
3 s
Ax aHaliTH COLIBHHI 3HAMEeHHHE JBOX 9H Olnbiie

panioHansHHUX Mpobis?
Kpox 1. PoakiacTn 3HaAaMeHHHKH HA MHOKHHKH.
Kpox 2. 3naiitu HCK uncnoBux KoedimmieHTis.
Kpor 3. SBanucatn y surnsam nobdyrtry aaaiinene HCH
TA KOMKEH MHOKHHUEK 13 po3rany. fxno MHOX-
HUKH [IOBTOPIIOTLCA, TO 3AIIHUCATH 1eH MHOMKHHE
3 HAHOLTBIINM MOKA3HHKOM CTEIleHs].

- Hpman . - - . - d - -

SHaAUAITEL CHLIEHUH 3HAMEeHHHE apobiB.

1 1 1 1 1 1 1

a) 2h3c’ : 3 0) 1 uZ T
da*0’c 15a*be 45ab’c’ 2—1 x22—3x+2 22-x

Poar’saaanns

a) CmabpHAN 3HAMEHHUEK ITHX Jpo0iB HopieHIoe 45a°b’c?,
0) Coo4aTky po3KJIageM0o Bcl 3HAMEHHHKH HA MHOMK-
HHUKH, 4 I0TIM 3HAHIeM0 cIOUILHHHA 3HAMEeHHHE.

1 . 1
-1 (x+1Dx-1)
: 1 B 1
- =3x+2 (x—1D(x—2)
: 11
| -1 x(x—1)

CroinpHHA 3HAMEeHHHK IIHX Apo0iB JTOpIBHIOE
x(x + 1(x — 1)(x — 2).
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HCK — 11e
HAHMEHIIe YHCII0,
AKe HAlILTO
NLIATRECH HA 3a/aHi
YHCJIA.

— -

HCK uuncen momxua
HANTH 34 N0ITOMOTION
PO3KJIAJAHHSA YHCIA
HA [OPOCTI MHOEKHHKH,

—

1
-||-:-|.-_-:



ﬁ 1

Ax nomaTu (BigHsaTH) panioHaIbHI TpodH 3 PIZHUMH 3HAMEHHUKAMHM?
Kpoxk 1. 3HaiiTu crilIbHUI 3HAMEHHHE.

Kpoxk 2. 3gectn npobdu 1o croiyIbHOTO 3HAMEHHHUKA.

Kpox 3. lonatu (BlIHATH) ogep:KaHl IpodH 3 0JHAKOBUMH 3HAMEHHHKAMH,

ud:lzr::b

a ,¢c_a-d, ,cb
e ad b e bed ,de b#0,d # 0.
Ipuknan
. 2 3 12 8 2x+1 4x+1 gr
Dﬁm{cﬂlﬂ'a)ub+bc’ﬁ)x—y :u:+y ):::3 rSiE L 'T) 5 2@

Poar’'asauns

2 3 20 3 a

a) — + - + = i Kpoxk 1. 3uaiifite coinbHUil 3HAMEHHHEK.
ab be ab-c bc-a : CrounsHuil 3HAMEHHUK JopleHIoe abe.
_ 2c n Ja _ i Kpox 2. [lepersopits % 1 % HA PiBHI 1M JIpO-
abe  abce i O 31 aHaMeHHUKOM abe.
2c + 3a . Kpoxr 3. Honaiire apobu 3 oqHAKOBMMH 3HA-
abe -' MeHHHEAaMu abe.
5) 12 o _ 12¢'(xk3yf W& =3
x—y xty (@— - GE&t+ty) G+ x-y)
12x + 12y 8x — 8y

= . — | Kpox 1. BuaiiniTe cninnumil 3HAMEHHHEK.
x—x+y (x+yx-— J’) Croinpauil 3HAMEHHNE JOpiBHIOE

_ 12x+12y—(8x—8y) _ (x— 3)(x + ).

'::x:.:l.l’)(x'kl’} : Kpox 2. lleperropits 1__2 1 = Ha piB-
' r—% "X+ y
= 12x+ 12y — 8x + 8y — l HI 1M ApodH 31 aHAMEeHHHEKAMH
(x—y)x+y) | (x = y)x + ).
 dx+ Eﬂ:lr' ' Kpox 3. Bigmimite apobu 3 oHAKOBHMH
. (x —y)(x+7) : aHaMeHHHEAMH (x — y)(x + y).
2x+1 4dx+1. 2x +1 gl
B}r'l—r-i I+2_(I+2){I—E] x+2
x4 1 _{4:1:+ 1)~ (x—=2)

Kpoxr 1. Poaknamrs aHAMeHHHKH HA MHO-
SKHHEH. JHAWTNTE CIIVILHUE 3HA-
MeHHHE (x + 2)(x — 2).

T x+2)E-2) x+2) (x—2)
_ 2x+1  4xr*—8x+x—2
T k+2)x-2) (x+2@x-2)
_ 2yl (4 - Bx+x-2)

2+ 1
Kpox 2. Iepersopirs apobn 505

dx+ 1

1 HA piBHI IM JApobH 31 3HA-

(x+2)(x—2) w+2
2x+1— 4x’ + 8x —x + 2 MermmmaMiL fr bRl 2).
= - - = Kpox 3. BigniMmite gpodH 3 oHAKOBHMH
(x +2)(x — 2) aHamMenHuramu (x + 2)(x — 2).
_ —4x?+9x+ 3
T (x+ 2)(x—2)
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D=t B “X
5 —- — = —_——— — =
r) ¥ x 122 2 x'x
== -5-9-:—2 — 32 — i:: — E Kpox 1. 3uaiigite coinsHEi 3HaAMeHHHEE X2
X ~ . Kpor 2. IleperBopits 5, % 1 % Ha PIBHI IM JpobmH
= 5x" — 3 — 2x = E 31 SHAMEHHHEAMH X°.
x* . Rpoxr 3. Bygmwite apotH 3 0MHAKOBHMHE 3HAMEHHH-
b —=Px—3 E KAMH X~
a " 2
@ MonpakTukymnrecs 1
177 Buronaiire mili.
. - 20 , a 3¢ i 11 | &
3Ty 9% * 10 B T e TR
5 , b i 2 |, 4 2a , b
+ + — —_—t — +
2 6b 2 °) 2x  Tx ) m* m ) a*b  b*
178 CopocrtiTh BHpa3H.
g . a=1 S =y 2¢+5 a+2
+ 0) ——— — - .
) Ja Ta ) xy xd B) 30 4b
x ., x+2 3c+2 Te+3 b>=26 b=5b
F - — e -
) Tx 4x* 0 c“d cd ) 5b7 5b°
Z+y g—9 1 =gy 13 m:—9n m+n
i = H - K -
) zy 2 ) xyd xcd ) m*n* mn’
179 3HainiTh COUIEHHI 3HAMEHHHK JIpo0iB.
iy el 13 6+ 1 1
5b 20bx 4b° 8x'y’w Axtyw® 32xy*uw?
E) o 1 J 1 d -':-I:— I"':l ! 3 1 % - ;
r—4 (x—4)2 T(a — b)? 14(a®— b?) 2(a+ b)*
1 1 1 1 1 1
1) e)

64—y 8—y 64— 16y + 5’ 2—dx+4 2 +x—6 x—4

180 ObuncaiTs.

2 3 3 12 5 4
+ - +
2) xy xz ﬁjﬂt+b a—2b E)k—ﬂ k=2
axs1 x4+ 7 3 2 7 2
— - — - -+ - -
I‘}':'::+-c1: x*— 16 m(y+1}ﬂ (v+1) . E}I—E 9—x 3

181 CuopocriTe BHpa3H.
2e(3a + b) _2b—3a
6a+ 2ab+ 3ac+be Z2a+c

r—Axz+3yz  x+3y  x+32z
+ +
P=xytyz—x2 ¥y—-% x—2

a) 0)

67
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182 Buronaiire mii.
- - +
i 13 2 6) 4 l-a 2m—3n m+3n
2+85x =x 20—-6 qg—3 dm+5n 2m+ 2n
x—12 2 ba*+1la+2  4a-1 y y*
T BT R i gl
=18 x+4 26a0* —1 ba—1 y+6 y*+12y + 36
¥
183 3a mapumMu B TAOJIHIN 3HAHIITE, CKIJIEKH BCLOT'0 YACY BHTPATHIIH JIPOHH,

BHEOHVIOYH 1MBAa saBIaHHK.

4 YHac ua nepiue Hac na gpyre Ua k 2
3aBIAHHA, AaBMAHHA, ¢ ﬁgﬂaﬂ d
'11* [‘l’.‘I,II, "-'21- I‘l’.‘lﬂ 1 e mﬂ
Keaaporoorep ans D 5.
BIE03HOMER x— 2 x4+ 2
Ipon s obpu- 4 6
CHYBAHHSH 0B x—10 x+ 10
Biitebkosnii 30 40
JpOoH x+ 20 x+ 10
BanTasanii D T
\_ APOH =5 45 )
184 3anoBHITE TAOIHIO.
., 5a—9 2a+ 3 ~4q 1a*
4a*—9 3 | 4a®* — 6a +9 3(3 — 2a)
3 |
\. 2a-3 Y,

185 Buxonaiire jii, To/i NOMHOMTe OTPEMAaHHH peaybTaT Ha 312,

Tark Bu nizHaerecsa NoBRHUHY (v KM) HaiinoBmoi y cBiTi nedepn. lleuepa
Ontumictinvaa Ha TepHOMUIBITHHI — IIe YyI0 IPHPOIH, ITA3eMHUI ckapo,
CIIpaBHA HepJiHHA creneocrity. 3aHeceHa no RWeEurn pexopais l'inHeca
AK HAHJOBIIA V CRITI TIcoBa nedepa, Halgoemia nedepa €eBpaaii Ta mdra
3a JOBKHHOIO cepell I1e4ep CBITY.

2x+ 5 x*+q 10 — 51x + 27x*
(ix z))l(ﬁ{ﬂx}) ( o ) ( 15 — 9x j

A ( )
L ( JQJ

ﬁai; Vector. Maths&Science ta © Bugasunuree «Jlinrsicrs. Yoi npapa saxament. KogHa 4acTHHA uu:u n}rﬁnma.uu He Moke E}rm nm‘mnpeua.
epekcHa B nomykomil cietest abo nepefana B Syk-axii iHuni Gopa GyIL-gkHME cnocobamy Ged IHCEMOBOTO JOAROIY RHJARIE. 33 #o HIX

oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.

_|_




186 IleperBopite BUpasu y apodH.

2 4a”
o3 -4
a)b ﬁ}ﬂ_ﬁ a
% it a’+b a+b
+ 2a — ~
Wogsly 0" D=8 a=b
H}I_I_E_ - §+I e) 3 - — :".-':._5. B ok 5
X x+4 2+ 4x dx =20 x*-=10x+28 4(x—0b)
i c+2 4 2 2
R = + 151 e
)(E—E)E 2e—4 ¢=2 )({I—lj{u—i} (a— 3)a—2)
187 JloeniTe TOTOMHOCTI.
2
a}m+n+ ~1'1 _-—T 5
m (m*—mn) m-n
2 1 a—2 _a-=—1
6 et 5 W L — : s
}r:ng—l a+1l a—-1 a+1
1 1 4¢ 8¢
B)1+2r: 1—-2¢ 1+4¢ 1-16¢
a—2 ab—2b\ a-b+2
r - : =ab-—2b
) a—2a+4 a'+8 a’b + 8b
a b c 2b
1)

@-bG-0 @G-alb-0 E=oc-b de=0b-0

188 Irop Ta Poman Bupimmunm moixaTH 1o Jicy Ha BeJocunenax. Bimerans,
SIKY BOHH IOI0JIAJIH B 00HMIBL CTOPOHH, CTAHOBHTE 4 KM, Y Jic XJ1omii
ixaad 3 ropbra 31 meHAKIcTO (v + 2) KM/Toa, a Hazag — g ropOoK
31 meuakicro (v — 2) ¥km/rox.

a) CrmamTe MoIess M0 3ajadl, 3a SK0H0 MOKHA BH3HAYHWTH 3araJILHHI
4yac, BATPAYEHUI XJIONIAMHA Ha BCIO MOJOPOE.

6) O6uncaiTe 3araJbHAI BHTPpAaYeHUI 4ac, K0 cepelHd NIBH/IKICTE,
3 AKOI0 1XaJTH XJIOIII1, cTaHoBIIAa 6 KM/ToI.

X m° m® 6 m
189 JloeeniTs, 1o IpH KOMKHOMY LLIOMY /M BHPA3 — — — + TAKOK € IIi-

JIHM YHCJIOM. 60 12 15

*
190 IleperxnaniTe omHY DaJTHYKY TaK, N00 PIBHICTE CTAJIA IPABHJILHOID,

F i "‘-~.~+
| I I T TImIv v Vi VII VII IX |

P— X XI XII XIII XIV XV

| 1] \ XVl XVII XVII XIX XX
| L ¢ D M |
o ,.—*'I'
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ey o, e -
] €HHA paulioHanbHMX
e e 3

Jlpa BUpasH, BIAMOBIIHI 3HAYEHHA SKHX PIBHI, HA3H-
::";p BAITHLCA TOTOMKHO PIBHUMH, 400 TOTOMHIME,
- 3aMiHA OTHOT'O BHPA3Y TOTOKHO PIBHHM IOMY BHPAa30M
Ha3HBAETHCA TOTOKHHM II€PETBOPEHH M.
MNomipryiite!

Ax npaBuIBEHO BHKOHATH TOTOKHI IepPeTBOPEeHHA?
Hnﬁfﬂmnnﬂi Kpox 1. JlorpumyiiTeca mOpaaKy BHKOHAHHS JIii.
Kpox 2. JlorpuMmyiiTecs mpaBuI BHKOHAHHSA ITHX [T,
Kpoxk 3. Bpaxoryiire OJ13. Vci aili BUKOHYIOTECS TLIBKH
I 3HAYeHb 3MIHHHX, 1o HaadexaTs OJ13.

NOMOMATAE 3AI1AM ATATH
HOPAI0K aiii?

Go) ~ Ipuxnan > T @ @5 -
: R B 2a u—-ﬂ “a*+9
0/13 — obnacrs 1 [MIpOCTITE BHPAaa3 I 3 o —Eﬂ+9 1=
NOMNYCTHMHX 3HAYEHD,
T0DTO BCl AHAYCHHA Poar’'sazannsa
3MIHHOI, IIPH HKHX
BHpA3 Mae 3MICT. @ 2a_ 12a B 2a  12a .
a-3 &=6a+9" -3 (a—=3
_ 2a(@a-3)  12a _ 2a(@—3)—12a _
_ (@a=3)a—-3) (a—3) (@ —3)
| _ 2a*—6a—12a _ 2a*—18a _ 2a(a — 9)
T @3 @9  @-9

; @ 20(@—9) a—-9 _2a@-9) o -9 _
(@<~ 9 @=3F g=-9
_ 2a(@=9) - (@=3)(a+3) _ 2a(a+ 3)

f (@3 @9 a-—3

; © 2a(a+3) @*+9a _2a(a+3)—(a*+9a) _

| a—3 a3 a—3

_2a*t+6a-a*—9a _a*—3a_al@-3) _
a—3 a—3 (a—3)
Hpurnan
. : 12a + 9a 3a—2b 3a _
: JloBeniTe TOTORHICTE (4 b E:E ) 5 b =2,
— ! Poar’azannsa

6

=—2

| ( 12a gaﬂ)_au—zb_@

R T K b

clefnce Ta © Bumaspnureoe «Jlinrercrs. Yol npasa saxsimed:. KofHa qactHHa micl myGmikami He Moke 0YTH BUITBOpEHa,
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KA 4aCTHHA [EOI0 MATEPIATY He Moke GYTH cromifiosana 114 nepenpofaky abo 1A (HINOTO BHKOPRCTAHEA.

?“p w-m-:
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=—2

4b* — 12ab +9u2)_ b 3a
b* 3a—2b b
(2b — 3ay - b 3a _ _9

b*- (—(2b—3a)) b

Eb _ 3{1 3':1 —2 +—— Toromuaumn nepeTBOopeHHAIMHE 3BelleMO
_b b J'Il]‘:l}" HACTHHY TOTOMHOCT] 0 II]JHHI'.'II
3d-2b-3d __,
b
-2
b
—2=-2

Binnoeins. ToTo:xHICTE NOBEIEHO.

IHpuxknan = % R
JHoBeniTe, M0 OpH BCIX JOOYCTHMHX 3HAYEHHAX 3MIHHOI 3HAYEHHA
3 ( 1 1 ) (:1: 2] .
BUPA3 = |— — —| He 3aNIeKUTh B/ 3HAYEHHS X.
e 24z 2-x \2 =x

| Poar’sasanusa

| U I T . (2-x)—-(2+x) |
(2+x 2—::) (2 .:c) ( (2 +x)(2 — %) )( )
_ 2—x2—2-1x): (=(4—3%)) =—2.r_ sl (F 1
(4—x7) = 2x 1 2x
. Omxke, npH BeiX JONYCTHMHX 3HAYEHHAX X 3HAYEHHS IILOTO BHPAa3y
nopieHOE 1, TOOTO He 3aJIeKHTEL BlJ| 3HAYEHHSA 3MIHHOI,

QO®

191 Buronaiire mii.
a—b (a—-byp 2

12x+y  Bx  4y*

G 4 arb O e "8y 152
B) m?  m*+2mn +n? r) —C =k e~k
(m + n)* m* t+4 £-16"t-
7 3 da + 10b Yy .8 ) ( 3 )‘3
= ] - =AU | U .
rH'}(nﬁ—!b a+b) iz~ ) 9 v y+9
192 CopocTiTh BHpa3H.
15 =0 1 . 2 o ab 2
e = . -|- + . .
a}( | % T) a®— 16a + 64 5)(-:1 b bﬂ) a—b a—>b
a’*+14a+49 [ 13 Zb—ﬁ) b>+3b , 24
+ b - : ==
5) a+6 (a+6 “ E') P)( b+8/) b*—64 b

A
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193 CuopocriTs BUpasm.

2) m+5 .(m+5+m—5_) ( x=2\ x2~-86
m:+25 \m—5 m+5 9 . 3x/ x*—9x
g Ot2 g4 6 ( {m—ﬂﬂ_a—b+2

-%2a+1 6a—-6 a-—2 2a+4 a’*+8 /| a'b+ 8b
_£11+) ﬁ__x+y) y F-ﬂw) (I+y4_x+y)
ll}( xX—y Y X -y £ \aEFy x=9° xy—)°

194 3ualifgiTe 3HAYEHHS BHPAa3y:

a) (1+x)(1—x), HIE[U,ﬂ.IZ%;
4 1 = i .
ﬁ)ﬂ—— ——, ARmox=a—5,y=a+5;
5x xy by
— J — — =a+ 3
B)Iy(y I),HH[H,EII a—3,y=at3;
r}(l—1):'L21-,chmﬂx=u—'?,3==a+?.
Xy X y

195 Buroraiite mi.
a}(_ﬂ 1 )L’: 1 14+
b>—=9 b*+3b/ b -6b+9 b*
64 (ﬂ+4 o= 4+ 64 )
a—4 \a—4 a+4 a®-16

B)(ﬁy_ x=39y 4x> ),I+31
x 3;9 x+3y -9y 4x

)

"

( 2a 1 Ta — 33 )_ 3

¢ 3:::+9 ﬂ:+3 (u+3}(ﬂ£—33+9} at-—9

m(4x+2+_ dx + 1 )b+4x+1_1m¢+uI+ﬂ
64x* —1 16x%+ 4x + 1 3x 12x2 + 3x

196 loseniTs ToTOMXHOCTI.
odx _ x-5 48 _ 4x-8
w2 Jx+H% ¥-Dx X

. A ( +y) e 4
ﬁ}(f IE) y o xt xy

3—x 40 _ _ x+ 7
4 Bhﬁ—bh+4ﬂ(x—3 # x—17
b — 4 ) (1 b-2 )_
1-— ¢ — =h+2
P}( b*—2b+ 4 b+2 b —-2b+4

197 CopoctiTs BHpa3. 3HAHIITE HOr0 3HAYEeHHSA, ARI0 a = 7,458,

(E'.ﬂ _ 6a a—4 2d*+ 8a
) a—2 a*—4a+4! a*—4 a—2
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y 4
198 CopoctiTe BHpa3H. 3aN0BHHBIIH TAOJHIND JiTepaMH, AKI M03HAYAIOTh

YHCJIA ¥ BRA3aHOMY MOPSAIKY, Ji3HAETECs HA3BY MICTa, /e po3TAllloBaHAa
thopTelisa, 110 BIITHOCUTLCS 0 OJHOTO 13 ceMH 4y/iec ¥ KpalHH.

1 3x 6x x—4 2+ 8 ( \
x-2 F-dx+dl'F-4 x-2 [(1]2[3]4]5)
5 3x  x+5  Hdx 3 :::—T+I—T - dx—1
x—3 6x—18 bHx+x° Ix-1T x+1] 2—-Tx
+ 3 + 1 |
A 6x+y 5y «x . (I—I y).
3% x* 15y sl x—y
4 -
H 2 Y 2x Nl x T iy 3 —
x+1
199 CuopocTiTe BHpa3H,
E%}Er__ Ay )_( 2x ]_)
2x+y Ax*t+4xy+y \dP—9y* y—2
ﬁ( g=1  1-3x+2.. ] ]_xﬂ+1
3x+{(x—1) = r=1/" 1==»
200 IlizcraBTe 3aMicTh X NOJAHHWII BUPA3 1 COPOCTITH HOTO:
E}:c—u. el ab ﬁ}ﬂ—bx ok uxzﬂ’_b
g e a+b’ brax a+b =
201 JloBemiTh, Mo IpH BCIX JONYCTHMHX 3HAYEHHAX 3MIHHOI 3HAYEHHS BHPA3Y
=L =G —E(_2ﬂ+3))~ﬂ+3HE3&JIE:ﬂHTLB' 3HAYEHHA
a+3 a*-3a+9 @ +27 9 > |
*,
202 JlopenmiTh, M0 OPH BCIX JONYCTHMHX 3HAYEHHAX 3MIHHOI 3HAYEHHS BH-
o f}12—1n+2+(m+2)2_( L e & o 2 )HESME
PESY ™ om — m? m — 2 m—2 4-—-m* mi+2m )

B1T 3HAYEHHS 1.

L 3F
203 CopocTiTe BHPA3H.
ot =
X c c
REV 5 g 2 B)"¢ ¢-b
X 312 g2 c+0b s
2x
r)l+ 1b n1l- e) ”z
b— 1+ X m +
1 1 m
1 - 1= 1+
b+1 1—x 1—m
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PanionansHi piBHIHHA — [ PIBHAHHSI, 1[0 MICTATH
PaIlOHAJBLHI BHPA3H YV IPAB1i Ta JOB1H YaCTHH] PIBHAHHS.

PanionanbHi piBHAHHA

Hpoboeuit Bupaas
MICTHTE HEBIJIOMY
AMIHHY ¥ 3HAMEHHHKY. Iim pieHgGHHSA JpoboBil piBHAHHA

Jliea 1 npapa yacrnayn pipaaaaa B ogHiil 12 yacTHH piIBHAHEA

€ LJIHMHE BHpA3AMH. e JpoboBHil BHpAaa.
p—9=4(p+1) | ii:;-
PisnocunbHi 5 o ' Y
; 10x=— 5= = 1 1
pIBHAHHA — 12 G + =
PIBHAHHS, SK1 MAKOTE r—3 x+4

OIIHAKOB1 PO3B H3KH
abo KoMHe 3 PIBHAHL

HE MAae PO3BH3KY. JlpoboBi panioHa/bHI PIBHAHHA MICTATH HEBIJOMY

3MIHHY V 3HAMEHHHKY.
1 1 W 4 1

1
— 4 5 = — — — . 1 10)-
T 5=19, % 9r—1'42-5_ 3 JIpo0OoB1 pario

HAJILH] PIBHAHHA,
[llykatoun po3B’s3KH palioHATBHUX PIBHAHBL, BUKO-
PHCTOBYIOTE BJIACTHBOCTL PIBHOCHJIEHOCT1 PIBHAHEB 1 TO-

~

m,lemﬂﬂ . TOMHI HepeTBOPeHHA BHPAa3IB.
PO3B A3VBEAHHA : ) )
PALIOHATLHIX r. Ar poar’azaTu npodose panioHaJIbHe PIiBHAHHAT
piBHAHE - Kpoxk 1. 3uaiitu obnacrs gonyerumux 3Hadesb (0OJ13)

3MIHHOI ¥ pIBHAHHI.
-~ Kpox 2. 3gaiiTH cmiJIbHHAH 3HAMEHHHK JJId VCiX 4Jie-
. HIB PIBHAHHA.
Kpox 3. IlomHo%uTH 00MABI YACTHHH PIBHAHHSA HA IIei
j JHAMEHHHEK.
- Kpox 4. BukoraTn TOTOXH1 NepeTBOPeHHS BHPA3IB
TA PO3B AI3ATH OTPUMAHE PIBHAHHS.
Kpox 5. BukmounTtn kopeni, mpo He Hanexats 0J13.
Kpox 6. 3anucaTty BiIOBIb.
Poar’siayroun npoboBe paijioHAJIEHE PIBHAHHSA, MOK-
HA 3HAUTH KOPiHb, V pa3i miICTAHOBKH AKOI0, 0JHH abo

[Momipxyiire! JEeKLTbEA 3HAMEHHHRKIB IepeTBopHTRCA Ha 0. ¥V Tarux
Axi MOBUTHEL KOpeHi BHIIAKAX MH [MOBHHHI BIAKHHYTH 3HalJeHUI po3r’s-
CJLT BHRJIOYHTH 3ok. Tomy Basknueo mykatu Q13 pieEgHHA Ta BUKJIIO-
v piBHAHHI 4yaTH KopeHi, mo He HaJde:xaTs 0J][3.
2 0 1

KopeneMm piBHAHHSA = 1 He Moske DYTH YHCJI0 2,

G-Dix+1) 2

OCKLIBKH IIPH 3aM1H1 X HA 2 3HAMEeHHHK [epeTBOPIeThC

Ha (.

fce Ta © Banapuaureoe «Jlinreicrs. Yol npasa saxsmeni. KogHa 9acTHHa micl myOnikaipl He Moke GYTH BUITBOpEHa,
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Hpurknan

Poap’a:xiTh piBHAHHS.

1 3 1 1 x+5 x+3 1
-_ + = — e
a)2x+3 4 6}::—3 x+ 4 L ij—ﬂ x+2 x"—4
Poap’aszauua

a) JHAHIeM0 MORIHEB] KOpeH]l, SK1 ¢/ BHEJIYHTH ITC/Is PO3B A3aHHH,

O3:x+# —%*, OCKINBEH 2 - (—-3-*) +3=0.
(2x+ 3) - ( ) ) =4 - (2x + 3) =— Ilomuoncre obuari yacTuHu
2x 4+ 3 _
pisHAHHA Ha (2x + 3).
5= 4(2x + 3)
5=8x+ 12
Sx+12—12=5—12 =— Bigmimite Big obox vactun 12.
8x=50—12
Bx=-T
B; = ; -+ [HomimiTe obrasl yacTHHH HA 8.
Py .-
T8
B; : 7 [MomuoxsTe BEl WieHH PIBHAHHA
AR, 8" Ha Bupa3d (x — Ix + 4), mo e ix

CHLTEHHM 3HAMEOHHHKOM.

0) OI13: x # 3, x # 4.
1 1\ .
(x—3)(x+4) - +(x=—Wzx+4)s——=@x—=-3)x+4)-0

| xr—23 I+4_
: x+4¥Fx=ag=0
| 2x+1=0
x4+l —-1=0=1 «—— BinuiMite Bin 0box yactuH 1.
2x=-=1
22I= ;1 - [HomniTes o0MIEl YACTHHA HA 2.
. A |
yr=——

2
Bl - _l
1TII0B1Ab. 5"

B) ON3:x#2, x+-2.

[Momuosre BCl YWieHN PIBHAHNHA
4 ..
x+5 _ x+3_ Ry (x — 2)(x + 2) = ua Bupaa (x — 2)(x + 2), mo e ix
x—2 x+2 CIIEHUM 3HAMEHHHKOM.

(x+2)(x+5)—-(x—2)x+3)=4
r+5x+2x+10—-x>-3x+2x+6=4

6x+16=4
bx =-12 :
x=—9 - Ile yneno e nanemxurs 0J13 pienanus,

TOMY He MOxe OVyTH iloro poas’sakoM.
Binnosine. PiBHgaHHS He Mae po3B S3KIB.
© Vector. Maths&Science Ta © Humnmmm «JlinraicTs. Yoi Tipam saxament. JKogsa 9acTina wici n}rﬁmta.uﬁ He Moke E:..rm .Ei.EITEan:H;u,?S
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4
204 DBubepits qumre nqpoboBl panioHANbHI piBHAHHA. PO3R S#KITE 1X.

3 OYKB, 1110 MO3HAYAKTE JIUIIE Jpo0oB1 PAIIOHAIEHI PIBHSAHHSA, CKJIAITE HA3BY
peabLITAINIHOTO HEeHTPY IS XMMKHX JTHKAX TBapuH, creoperoro B 2020 pori.
[lapk XH:KHX TEAPHH PO3TAIIOBAHWN ¥ XMeILHHIIEEIH 00/1acTi HA TEpHATOPIl
Harmoraneraoro npapogsaoro napky «llogiaeceki TorTpm». TyT peablmiTyiors
TBAPHH, AK1 TPHBAJIHMI Yac YTPHMYBAJIHCH B IIOraHUX YMOBAX.

B Z44=7 A *+o g T
X 8 i
P T;l:T_Jrll 0 2x+1=0
U A
Bl B O N

205 DBubepirs JHine Te piBHAHHSA, KOPeHEM AKOT0 € YHCJI0 3.

X i i F— X _
::|:+3_[::l ﬁ}:1::+3_':| H)x‘*—ﬁ-ﬂ ) .

a)

206 Poar'awxiTe piBHAHHS.

ogm | 0Rle wEe R
207 Poar's:iTh pIBHSAHHA.
3}5::14_2:“ ﬁ}xd:—ﬂzz_g B)%:xil
r) 5(13—:;:) - fﬁ 2 2;;;5+ 3 3;—4 ©) 5:1:4—2 - ]__—TTI
7 | 208 Pt}:}; H_:‘#R;T]: PIBHSTHHSI. ) . .
Vox+3 ° D™ o Vot A7
P}E—Efix:’."xﬁt—l 'ﬂ‘}x{erE_E:l E)xf-ﬁzlef—ﬂ
209 Poar'sikiTh PIBHAHHSA X — 3 = 36 — S ;
x+6 x+6
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210 Poap'skiTh pIBHAHHS.

6 4x . 1 x:—20
+ = it —
1'3 9 x-3 * ﬁ)x+2 2—=x x—=4

) B;r+4+ 6 .. & ) gx=1 33:+1 4 1
x»-25 x*4+bBx x-5 3x+1 3x-— 1 1 —9%x°

) 9 .. 4 . & E}E::: 3 x—6 x—2 ~0
=3x+D -3 x¥TF 2—25 x—5x x*+5x

211 Posp'a#iTE pIBHAHHS.

E-2__T _2+29 63 4 5 _30x+2
x+1 1-x x*-1 4 4x—1 16.1:2—1
)31‘2 3x , 9 _3x+3 9 TR SHEE o5

=9 :r+3 x—3 -4 £+2x »¥-2%
x+3 . x=—4 x*—5bx+32 4 2 6
- == + L —_
A x—4 X —dx E)x—ﬁ E x93 ’

212 Buauaute, yd ¢ pIBHAHHS PIBHOCHJIEHHMH,

i) —3%=9 i —dx=—12 6) Ga(sd ) =0 § T4t=
x4

D25 . 26 . Gl @2 _d-2mew H-1_ o
x+5 X+ bx x x+1 x+x x+1

4
213 3a gaHEMH B TA0JIHIN CRISIITE PIBHAHHA TA PO3R AKITE Horo. 3a x npHii-
HATO MIBHIKICTE KOHOTI'O TPAHCIIOPTHOro 3acody. Poas'szasimy piBHAH-
H#, J13HAETECh OPIEHTOBHY MIBHAKICTE KO¥HOTO 3 TPAHCIIOPTHHX 3ac00iEB.

4 Yae na nepmy Hace na apyry | )
JHCTAHLTID, NHCTAHILIO,
t,. ron l,, TON
10 9 ]
Tponeiibye b o i, =1,
. 4 5 ~
Pﬂﬂﬂﬂﬂ l| I_E I_I_Z EI_EE
e 440 360 -
i x+ 10 X 1
Asrobye 220 5’.:'_5-:- 5 t=t,
= * * .
*
214 Poas's#RiTh pIBHAHHS.
2x+200 1 1 £ =21 .. x4 | =
a) —— — 0) B) |- ——| =
=126 x-5 x*+b6x+2b6 6x+ 1 b—2x
> , (x—=3)x—4) _

215 llpwn gaxkuxX 3HAYEHHSAX @ PIBHAHHSA = () Mmae OMHUH KOPIHL?

X —a
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13yBaHHA 3ajay 3a AONOMOrolo pauioHanbHNX

.....
. e e,

Ax poar’azaTn zagady 3a JONOMOrow PANiOHANBHOIO PIBHAHHA?
Kpoxr 1. IlpoyuTaiiTe yMOBY Ta BH3HA4YTE HEBLIOMY BeIHYHUHY.
Kpox 2. llozHadre HeBloMY BeJIHYHHY OVEBOIO, HATIPHKJIA X,
Kpok 3. Bupasire iHII BeIHYWHH 4Yepes3 X, CKJIABIIM BAPA3H 3a YMOBOI

3ajadl.

Kpox 4. CenamiTe piBHAHHSA HAa OCHOBI BUPA3iB i YMOBH 3aJ1a4l.
Kpok 5. Poar' szkiTE OTpHMAaHE PIBHAHHSI.

Kpox 6. lleperipre oTpuMmanuii peayiabraT Ha Bianosigxicts OJ13 Ta ymosi

3amadl.

Kpoxr 7. 3anamiTe BIAIOBIAE 0 31441,

IHpuknan : e

Yucensaur apuyaiiHoro apody Ha 7 MEHIIHI B1J HOro 3HAMEHHHEKA.,
ARIo YnceNbEHUK 3MEHIMUTH HA 1, 4 3HAMEHHHUK 301IbINHTH HA 4,

TO P10 3MEHIITHTLCSA HAa é SHaHMITL el apio.
Poar'saauus

IloTpidHO 3HANTH YHCETEHUK <—— Buapmaunmo HepijgoMi BeiHgHHH.
i BHAMEHHHK J1poby.

Hexait x — yncencHUAER - [loznayumMo HeBIOMY BeJIHYHHY
IIOYAaTKOBOTO 1po0y. OYKBOIO X.

Tom x + 7T — aHaMeHHHE

[IOYATKOBOTO Ipo0y.

x— 1 —4gyHucensHHAR - Bupaaumo 101mm Benmynnm yepes x.
3MIHEHOTO0 1pody.

x+ 7+ 4 — 3HaMeHHHUEK

3MIiHEHOTO Apo0y.

Piapunga nmouarrosoro - CrrnanemMo piBHAHHA Ta PO3B AMEMO

1 3MIHEHOr0 Jpoldy HopiBHIE _é_ Horo.

E_ WL | st DiEE10)

x+7 x+11° 6
6x(x +11) —6(x + N(x— 1) = (x + D(x + 11)

62 +66x -6 (2 2—x+Tx=TN=224+11x4+Tx+ 77
622+ 66x —6x32+6x—A42x+42 -2 - 11x—-T-T7=0
-x+12x—356=0

3»2=12x+35=0 = Ipencrasumo —12x y surssm —5x — Tx,
22 = Ko = T - 35 =) 106 3ACTOCYBATH METO/| I'PYIIYBAHHA.
x(x=8)—-T@x—=58)=0

(x—Tx—5)=0
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x=T =0 x=b=0

Il -_ ']:2:
L4l L.t Pomr
T e ~ n ' o P v i X i

21606 186 ,L x+7#0abox+11#£0
EI:::‘_12: 8 63_42:_2_1- - XE—i abo x#—11 ]

48 48 126 126 R ¢
Aol 1_1
6 6 6 6

: : S
B 2 R

HHOBIAR- 7o' 14

Hpurknan =i 55 =

Typuerka npormiueina Ha ODaiiaplilil 10 HAMETOBOrO MicTedyka 4,5 KM |
2 3a Tewie PIYKH TA 3 KM OPOTH Tedil piYKH, MOBEPTAIYHCH JI0/IOMY,
' 3a4b xB. BuapayTe mMBHAKICTE DAHTAPKH B CTOSTY1H BOJ1, SAKIIO IIIBH]I-
KICTh Tedil JopiBHIOE 2 KM/TOI.

, Poas’azanusa

|

. IloTpibHO 3HAHTH IMBHIKICTE = BraHauuMO0 HEBIIOMY BETHYHHY.
DaiiTapKH B CTOAY1H BOJL.
Hexait x — mBeuaKicTE - IToanayumo HeBLTOMY BeJIHYHHY
DaiilapKkH B CTOAY1H BOJII. OVEBOIO X.

CucreMmaTH3yeMo YMOBY 3a/iaql ¥ BHTJIA TaOJIAT.

| = N R R T A
: s, kM | v, kM/rox | ¢, ron r= \
' . | 15 : N o ¢ :
| PFI 4d Tedlew £ : i TS B el :
. 4.5 | r+ 2

PIHKH | r+ 2 " ” = B |
. | [IpoTiE Tewqn HLACHA T '_‘;f I
P}fx- ﬂpﬂm TE"IE{ 3 I — 2 3 b T T T — e p——— -

14KH xr—=12

o P s 4 _ )

45 3
ABXB=—r00=—T10
el 2 %

4.5 + 3 — i < 4(x — 2)(x + 2) =— Crnagemo piBHAHHS Ta POIE STKe-
r+Z2 QE~2 4 MO 11010,

45-4-(x-2)+3-4- (x+2)=3(x-2)(x+2)
18(x — 2) + 12(x + 2) = 3(x*> — 4)

18x— 36+ 12x + 24 = 3x2 — 12 ,
30x—12 =3x"—12
3x* = 30x =0 x¥2 abo x #—2
Sale-10=l @000 sbecssiasncisiiane

x,=0abox,=10 <— [lepesipumo peayierar Ha BignosigHicTs ymoei ta OJ13.
Ieponmil kopiHE He BUIMOBLOAE 3MICTY 3a0ad4l, OCKUIEKH
Bignosine. 10 kM/rox.  meaaxicrs faitnapen ve moxe Gyra 0.

R e e e e e e

=
I
g
4.
=
=)
&
o
+
b3
“H.
-
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IHpuknan

Onera Ta JleBro mawTte igeo moao BaacHoro crapramy. [Hlod sBaarn
3  yuacTh y BiIOIpKOBOMY TYpi KOHKYPpCY, iM HeoOxinHo HabpaTh 50 CTOPIHOK
TEKCTY, OIMHCYIOYH KOHIIEI0 BiaacHol i1el. Qs yike Masa TaKHil JI0CB1
1, MPAIII0YH CAMOCTIHHO, BHKOHAJIA ITei obear podorn 3a 10 roa. Ilworo
pa3y OiTH NpaIlnioThE pa3oM 1 HaOpanu TeKCeT KOHIIeNIi 3a 6 romi.
3a CK1NBEKH roJuH Habpae 0 Tekcet JleBro, npalooyi caMmocTiitHo?

Poar’sazanus

IloTpiOHO 3HAHTH, 3a CKIJIBKH <——— BpanauynMo HeBiIOMY BeJIHYHHY.
roauH BUKOHAae poboty Jlerko.

Hexaii x — KinBKiCTE T'OTHH, [ToanaunMo HeBLIOMY BeJIHYHHY
o norpidHa JleBry musa DYKBOIO X.
HAGOPY TEKCTY CaMOCTIITHO,

HIBnakicTs BHKOHAHHA po00OTH HAZHUBAOTE NPOJIVKETHBHICTIO TIPAlIl,
Axmio He BKazaHo, SKHIl came obeAT pobOTH BHKOHYEThCH, TO 110 podo-

TY IPHHHATO MO3HAYATH oquHAIen (A = 1),

GHETEMETHEFEMG ji'].'a-[EIB}? 3aja4l y BHIJISAI1 TA0J AL

[ PoboTa, A Yae, ¢ Hpﬂ,:wmuaﬂlm 1;\‘ § T N S \
. - L | A 1
Onwra 1 10 L : =7 ’
= . T : P — npojyKTHBHICTD, :
JIEBHU 1 X ; | 1 o gac, [
i |
| . 1 " 1 L | A — pobora. )
: k\_ﬂﬂﬂM q _’}I * e———
T R 1 , , )
— P + 30x =— Crnagemo piBHAHHSA TA PO3B SEeMO Horo.
10 x 6
3x + 30 = dx e "
4% =20 .\ ON3:x#0 |
xr=15h B Py

Binnosine. 15 rom.

=

~—/ lMNonpaKTukynrecs W O O .

216 3umaimiTe apid, MO JOpiIBHIOE g, y AKOr0 3HAMEeHHHK Ha 7 OLIBIIHI
38 YHCeJIbHHUEK., 3

>

217 3Bmaigites apid, Mo JOpPIBHIOE l. YV AKOr0 YHCEeJIBHHUK Ha 8 MeHIIHH

B1]l 3HAMEHHHKA. 5

218 HAxe uncno Tpeba moaaTH 0 YHCEILHHEA Ipody —

_9 1
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219 flxe onmHe i Te caMe YHCIIO MOYKHA JOJATH M0 YHCEIEHHAKA I 3HAMEHHHKA
T

L

Ipo0y 100 ogep:xaT apid %‘E’

220 YncenvHur gpody HA H MEHIIHH B 3HAMEHHHKA. ARII0 10 9HCceTLHHAKA
monaTtH 12, a BiJl 3HaMeHHHUEKA BifHATH 3, TO oflep:&uMO Apid, obepHenni
LOMY. JHAHTITE IOYATKOBHIL 1pid.

13

17 1

HUKA Japo0y oaHe il Te caMe YHCJI0 TA OTPHUMAB Apid, AKHI JOpIBHIOE —.

Are uyncno Bimaae Kupuno? 2

221 Mapis saragana npido Kupnao BigHAB BiJ YHCEJILHHKA 1 3HAMEH-

% !
222 Dbpart crapuimit 3a cecTpy Ha 5 POKIB.
a) Ilo crinbkH pokie cecTpl 1 OpaToBl, AKIIO Yepe3 ABA POKH IX JriTa Oy-
IYTh BiTHOCATHCE AK 2 : 37
0) 1o crinbkH poriB DpaTOBI 1 cecTpl, AKIIO IBA POKH TOMY 1X JIOTA BiJ-
HOCHJIHCE K 3 : 47

%
223 llarno crapmmii 3a Ockapa Ha 6 pokig. [lo ekinekn pokie Oyae Opatam

yepes ABa POKH, SKII0 TPH POKH TOMY iX JIITA BIMHOCHIHCE K 2 : 37

yd

224 Yepenaxa mpornopaae 1 kM, a paiuk — 600 M 3a Toil caMmuiil yac. 3HAWTITE
MBHIKICTE (KM/T0/T) KOSKHOI TBAPHHH, AKII0 NIBHIKICTE PABJIHKA MEHIIIA
3a IMBHAKICTE Yepenaxu Ha 0,2 kM/roj.

1

o

-
I

i

&

600 m

225 Crenan npoimmxae Ha Moromurai 270 kM 3a Toil caMHi 4ac, IO
Ha exerTpocaMokaTi 70 kM. 3HAHIITE NIBHIKICTE PYXY HA €JIeKTPOCAMO-
KaTi, AKI0 BoHA Ha 50 KM/rog MeHIIa B IIBHKOCT] MOTOIHEJIA.

¥

226 llacamupcermii moiaa npoikmkae 150 kM 3a Toil camiutii yac, 1o i TOBAPHHIL
noian 171 kM. Ara MBHAKICTE KOMKHOTO M013/1a, AKII0 ITBHIKICTE TOBAPHOTO
oizzaa Ha 7 KM/ToJ1 OUIBIA, HI%K IMBHIKICTE MACAKHPCLREOT0?

227% Karep mpormme Big MicTa 10 0830 BUIIOYHHEY 72 KM, pYXal4HCh IIPOTH 1B
Tedil pidykn. BrnacHa mBHAKICTE RaTepa JopiBHIOE 18 RM/T0J, a HMIBH/I-
KICTh Tedll piykH — 2 roj. ARy BIACTAHE IHO0JIa€ KATEp, PyXanyHCh _
34 Tedlew pIYKH 3a 4ac, AKHH BHTPATHB Ha IOJOPOME BiJ MicTa 10 DasHn
BUIMOYHHRY?

T Vector. Maths&Science Ta © Bugapunurso «JlinrsicTs. ¥ei npasa saxameni. KodHa dacTiia nicl nyonikamil He Moke OyTH nhmanpzua,31
epekcHa B nomykomil cietest abo nepefana B Gyk-axiil iHuni Gopa GyIL-gkHMH cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 3a #o X —
oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.



!

7

228 Amor, EH_‘IIPDEDE}TIDT-IH KaTep MICJIA PEMOHTY, npﬂﬁmnﬂ HA HBOMY BIJI-
CTAHE /10 YOBHUKOBOI CTAHILI1, pyXai4Hch 3a Tediewo pidkH, 68 km. Pyxaro-
YHCH [IPOTH TeYll PIYKH 34 4ac, KM BUTPATHB HA NOA0PO 10 YOBHHKOBO1
CTaHIIl, BIH NPOHIIOB 52 KM. 3 SKOI MIBHAKICTIO PyXaBcs KaTep, AKIID
IMIBHJIKICTL Te4Yll piYKH CTAHOBUTE 2 KM/rom?

229 Toryoo4duch 00 MIKHAPOJTHHUX 3MAaraHb 3 BecJIyBaHHA Ha kagrax, I[lomua
npoHnLIa 18 KM IpoTH Tevll pl4KH 3a TOH caMHH 4ac, 1o 1 48 KM 3a Tedien
piuku. JliBunHKa 3HAae, 10 MIBHIKICTE KASKA B CTOS4Y1i Boai — 5,5 kM/ro/,
Jlma BUKOHAHHS HACTYITHOINO 3allJIMBY MOTPIOHO 3HAHTH IMBHIKICTE TeYil
pIYKH,

230 MoTtopuuii yoBeH NpoIIHE 4,5 KM 3a Tedien piYKH 1 3 KM IPOTH Tedvil
pPIYKH, BUTPATHRIIN HA Bech NUIAX 45 xB. fAlka BiacHa MBHUIKICTE YOBHA,

SIRIIO NIBUAKICTE Te4dll piuKH JopiBHIoE 2 KM/Toa?

v

231 Hania ra €Bred npanoioTh OHepaTOPaAMH Ha rapda4ii JiH1l B DaHRY,
BUIITOBIIAI0YMH HA 3alIUTAHHA KJIEHTIB o Tenedony. Hamis B cepemHbEOMY
obcnyroBye 32 KinieHTH 3a 4 roiluHHA, EBreH — y cepeTHbOMY 00CJIYTOBYE
36 KJleHTIB 3a X TOJIHH. 3a OJHY IOJHHY BOHH Pa3oM 00CJIYTOBYIOTH
14 gmenTis. CrIamiTe MOOeNMbL 00 3amadl. JHAHIITE X.

232 Jlnsa obpoOrH cBOIX yrigk hepmep NpHIDAE IBa TPAKTOPH PIi3HOI HOTYH-
HocTi. Armo obuaBa TpakTOpH OYAYTE NPALIBATH 0MHOYACHO, TO BCK
po0oTY BOHH BHKOHAITE 3a 20 qHIB. 3a J0NOMOTI00 K JIHIIE MepIioro
BCl moJiss Mo:kHA 00pobuTH 3a 36 nHIB. BuaHauTe, CKINBKH OHIB HeoD-
XIJTHO IPYroMy TpakKTopy, o0 BHKOHATH BCIO podoTy.

233 Jlna yuacti v chemu-eucrasn B MinaHl yEpalHCbKA MOJEIEEPKA 3aMO-
BIJIA TPHOM MalcTpaM HOIIHATTH MOJeJieH oIfary Ta BHIOTOBJIEHHS 01-
myTepil. Axdu Bcio podOTY BHKOHYBAB JIHINE HNepliHil Maiicrep, TO B1H
ou Bnopasest 3a 10 nui, axbu aumme npyruii, To — 3a 12 gHiB. Axnmo & yei
MaHCcTpH OVIyThH NPAIIOBATH Pa3oM, TO KOJEKIS Oyae roroea 3a 4 JHl.
CRUIBEKH MHIB 19 BHKOHAHHS I11el poDOTH 3HAI00UTLCS TPEThOMY MAHCTPY,
ARIIO BiH Ove Bee pobutH cam?

234 llepen movaTKOM JITHBOTO CE30HY B ToTeIl OTPi0HO OyJio HATIOBHATH Oa-
ceitH. Ao BigKpuTH 00HIBI TPYOH 0THOYACHO, TO DACeHH HATIOBHHUTELCS
3a 6 rog. AR K BIAKPHTH JIMINE ITepIily TpyOy, To /I HAOBHEeHHH Da-
ceitHy noTpioHo Dyae 10 roa. Hepes skuii yac DaceiiH Oy/1e HATIOBHEHHIT
MIPH BIAKPHTT1 JHIIE Apyrol Tpyon?

v 4

235 JluTaumii DaceilH B AKBaAllapKy HATIOBHIOETHCA 3 JIBOX TpyD 3a 4,8 XB.

Armo ® BIMKpHUTH JMHIIE Nepiny TpyOy, To DaceliH HAIIOBHUTHLCA 3a 12 XB.

. . 3 :
3a axkuii yac HATOBHUTLCA DaceilH Ha 4 ¢Boro 00'eMy, SIKIIO BIIKPHTH

JIHIIE Jpyry Tpyoy?
82 .
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@ Kopotkun ornag rem 2.7.- 2.11.

1 Jlii 3 panioHaIEHUMH JTpodaMHu.

fﬂﬂﬂﬂﬂﬂjﬂ]{.ﬂ 1 BITHIMAHHS G W S -
3 OJIHAKOBHMH 5 + T .E}
3HAMEHHHKAMH

TNonarauusa 1 BIMHIMAHHYA ﬂic_a.-dic-b:u dtc'b

3 plaHUMH 3HAMeHHKaMH | b d b-d  b-d b-d

s A,

2 Ilobd mopmaTu (BiAHATH) palloHAJLHI IpodH 3 OAHAKOBUMH 3HAMEH-
HUKaMH, IIOTP10HO JoaaTH (BIIHATH) YHCETEHHKH, 4 3HAMEHHHE 32 THIITHTH
TOM CAMMIL.

3 Ilobd nomaTH (BiMHATH) pallloHAJILHL AP0o0H 3 PidHHMH 3HAMEeHHHUKAMH,
CIIOYATKY ODOTP1OHO 3BecTH ApoDH 0 CHLILHOIO 3HAMEHHHKA, a IOTIM JI0-
maTH (BLOHATH) JpodH 3 0JHAKOBHMH 3HAMEHHHKAMH,

4 ANropurM BUKOHAHHSA TOTOMKHIX IIEepPeTBOPEeHb
panioHalLHHX BHpPAa3is.
Kpox 1. lorpumyiiTecs nopsaaxy BHKOHAHHS 1.
Kpox 2. JlorpumyiiTecs npaBHI BHKOHAHHSA 1TAX JI.
Kpox 3. Bpaxosyitte OJ13. Vei nii BHKOHVIOTECH TINBKH JIJIS 3HAYEHb
3MIHHHX, mo Haxexats OJ13.

1

5 Ax poar’azarn npodborBe panioHaabHe PIBHAHHA?
Kpogr 1. 3uaittu obnacts nonyerumux saadedsb (0J13) aminHO1 v piBHAHHI.
Kpox 2. 3gaiiti colIbHHE 3HAMEHHHE JIJIS BCIX YJIeHIB PIBHSHHSI,
Kpox 3. [lomHO®HUTH 00H/IB] YACTHHH PIBHAHHSA HA 11ei 3HAMEHHHEK,
Kpok 4. BukonaTu TOTOKHI IlepeTBOPeHHs BHPA3iB TA PO3B S3aTH IILIe

PIBHAHHSA.

Kpoxk 5. Binknayrn KopeHi, mo He Hanexars 013,
Kpoxk 6. 3anmucaTi BiImoBiIb.

6 Ax poar’azaTu danauy 3da JONOMOroi0 pamioHAILHOIO pPiBHAHHA?

Kpox 1. IlpoynraiiTe yMOBY Ta BH3HAYTE HEBLIOMY BeJIHYHHY.

Kpoxr 2. Ilozaayre HeB1IOMY BEeJIHYHHY OYKBOI, HAIIPHKJIA X.

Kpor 3. Bupasite 1HII BeJIMYHHH 4Yepe3 X, CKJIAJITh BHPA3 34 YMOBOK
3agadl.

Kpoxk 4. CriaamiTe piBHSHHSI HA OCHOB1 BHPAa3y i YMOR 3a1a4l.

Kpox 5. Poap’sa:iTE piBHAHHS.

Kpox 6. llepeBipre orpumanuii peayakTat Ha BinnoeiaHicTs 0113 Ta yMmo-
BaM 3aJ1adl.

Kpoxr 7. 3anunmniTes BiIOOBIAL J0 3aaa4i.

r
I -
-.l

T Vector. Maths&Science Ta © Bugapunurso «JlinrsicTs. ¥ei npasa saxameni. KodHa dacTiia nicl nyonikamil He Moke OyTH nhmanpeua,aa
epekcHa B nomykomil cietest abo nepefana B Gyk-axiil iHuni Gopa GyIL-gkHMH cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 3a #o X -
oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.



= Nepesipre cBoi gocarHenus

i : i . .y LEY. .
1 Hxi njomycrnmi 3Ha4YeHHSA 3MIHHOL ¥ BHpAa3i B + y—6
a)y # 36 6) y#6 B) v # —6 r)y#6,y#—6
2 BurownaiiTe noaBaHHSA ApoDIB % + %
ab a+b a+b a+b
2) 5 ®) =5 B) —o r) 35
3 B ” o a  a+t8
HKOHAHTE BIHIMAHHSA: —— = — ——&-
& -8 8 2a—8
a) g — 3 0) g—3 B) _g r) q-—3
4 BuronaiiTe BIIHIMAHHA; Se+ 5’ _Ba-— Tbﬁ-
~ 8b 8b
—6b° —3b° —8b°
a) " gh 6) “4p B) "8 r) b*
i ; N 1
5 [Ilonmaitre y Burnsm qpody: Sc =i e 1
e e | 4" + 1 r+1
) -1 o)l B 4P — 1 D) 4f -1
5 2 ks o |
6 Buxomnaiire nonasamns: 7 =+ 1
1 6x + 12 12 + x B + T
3}2 E) o1 H:'x;g_]_ P) 3 — 9
71 Copocrite BHpaz a + b — o+
g £ a+b
2ab 2ab
+ b 0
2)a A E)u+b P)ﬂl—b
8 3HalimiThL KOpiHE PIBHAHHA . =0
Ap PIHE P 2—16
a) 4 0) —4 B) 2 I') HeMae KOpeH1B

9 OO0epiTh MATEMATHYHY MOJeNEL 3anadi. YucebHUR Tpody Ha 2 MeHIIHI
7 _ BlJ] 3HAMEHHHEKA. AKNo Jo yncesHUKA HonaTtH 16, a 1o 3HaMeHHHKAa —
5, To ofepxHUMO Apid, obepHEeHUH ITLOMY.

} Xy x4+ 6) x _x—7 x x _x+16 ) x _xt16
VE+r2 x+16 " x-2 x+16 ' x+2 x+6 x+2 x+7
10 Poar’smits pi x— 1 _,
03B SRITH PIBHAHHA ————- = 2.
, 2 3
a) po3B A3KIB HeMmae 0) 3 n) 3=l r) = =]

84

@ Vector. Maths&Science Ta © Bunasunureo «Jlinrsicte. Vei npasa saxmmeni. Hoasa qactina niel nyBnikamii ne Moske GyTH BiITBOpEeHa,
epekcHa B nomykomil cietest abo nepefana B Syk-axiil iHuni Gopa GyIL-gkHME cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 33 #o HHX
oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.
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236 Complete the table. Find the LCM of the denominators algebraic fractions.
Example

f= 1 3

(x—2)(x + 3) 1 over the product of x minus 2 and x plus 3

1
1 over the x squared minus 4

I‘\._ f_4 | _/J

The LCMof (x —2)(x+3)and x> -4 1s [(:cﬁ o Mo 3).)

Aopatkosi 3aBgaHHA Ao posginy

4 o

2 over the x

5x over the product of x and 3 minus 2x

N 5

The LCM ﬂf[ j and[ j is( ]

| NpoekTHa pob6oTa
«J1abipuHT pauioHanbHuUX gpobis»

l-—-"'-

Kpox @ [IpoerT MokHA BUKOHYBATH 1HIHBIAYAJIBLHO, V IAPAaxX YU Ipy-
max. llinroryirre HeoOxigH1I MaTepiaau (apKyill manepy, KOJLOPOB] OJIBIII
gl haoMacTepH).

RKpox @ [TpofiniTe MablpuHET HA HACTYIIHIA CTOPIHIL, IIepeMAaJIIBaBIIHA
V 30IIHAT NLIAX Bi cTapTy Ao ¢inimy. Toal 3a apaskoM cTBOPITE BJIACHHIL J1a-
DIpUHT HA 3akpiiieHHa TeMu «PaifionansHl BUpasw». 3aBnaHHsa JadlpuHTY
IMMOBMHHI MICTHTH J0/IaBaAHHA 1 BIAHIMaHHA 1po0iB 3 0/IHAKOBHMH 3HAMEHHH-
KaMH, J0JaBaHHA 1 BIMHIMAHHA OpoDIB 3 PI3HHMH 3HAMEHHHEAMH, MHOKEH-
H# 1 AleHHs Jpodie, HmijHeceHHs Apo0IiB /10 CTENeHs.

Kpor @ [IpencrasTe OTHORJIACHHKAM 1 O/THOKJIACHHIIAM CBOI JIADIpHHTH.
Obmingirrecs HuMH, [poiniTe 1abipHHT, CTBOPEHHI 1HIIOK IM'PYIIOK YH AP0,

KRpox @ OBroropiTh NIICYMKH IIPOEKTY 3 VCIM KJIACOM.

Hlo 6ysi0 cknagHOrO v CTBOPEHH] JIad1pHHTY?

CRIIBEM Yacy 3aifHI0 IPOXOKeHHS JaDIpUHTY, a CKLIBKH — I0T0 CTBO-
penus? Ary nmopaay momere 0aTH, M00 CTBOPHTH IIKABHI J1adipHHT?

Hlo miragoro moMITHIIH 1)1 YA€ CTBOPEHHA Ja0ipHHTY?

Hapm yum me Tpebdba nonparmosati?

T Vector. Maths&Science ta © Bunapunuree «/linrsicrts. ¥oi npasa saximent. JKoJHa 9acTHia 0iel nyonikai He Moke GYTH BUITBOpEHA,
epekcHa B MoMyvEomH cHcTes abo nepefaHa B DVIb-AK1H 1HINHA Qopan BVIL-SKHMH cnocobaMi Des MHCEMOBOTO JOABOTY RIEJABNA. 3a #oIHHX
COCTRRAH HIAKA 9aCTHHA NBOID MATEPIATY He Moke OYVTH ckomiioBaHa 114 nepenpoiaxy abo U8 1HIOT0 BHKOPHCTAHHA.
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abepeseda B nomykosiil cHetemi abo nepetata B Gyak-akifi inuii dopai GyIE-akHMH cnocobaMi Ge2 MHCEMOBOTO JOAROTY RHJABNA. 3a #oJHHX

“) Vector. Maths&Science ta © Bugasunuree «/hinrsicrs. Yoi npaa saxament. KofHa dacTiHa micl nyonikaigl He Moke OYTH BUITBOPEHA,
. COCTARAH HiSKa 93CTHHA 00T MATEPIATY He Mose DyTH ckomifiosana 14 nepenpoiaxy abo 108 IHIMOTO BHKOPHCTAHHA.
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V noBcakneHHOMY KHUTTI 3a3BH4YAll MH
pnaymiemu MHOMKUHHU AK CYKYIIHICTH 00 eK-
TiB, MOB A3aHUX MK cobow. Roneruisa yio-
ﬁﬂem NiceHb, COUCOK MIPOJAVETIB, IJIAHETH
Hamoi CoHA4YHOI cHCcTeMH, VYHI Ta YYEeHHII],
SIK1 OTPUMAJIH OIIHKY 12 6aJ1iB 3a TecTyBaH-
H# 3 DloJiorii, — yce Ie IPHEJIaH MHOMKHH,
V maremaTuni MHOKHHH OTPiOHI I8 Op-
raHi3alqll, aHaJi3y Ta JocJIKeHH:A B3ae-
Mo/11 Mi% rpynamu ob'ekTiB. /lna HaodHOro
300paskeHH MHOKHH YaCT0 BHKOPHCTOBYIOTE
miarpamu Benna.

Meni Ham Tooi

* 03HAHOMHMOCH 3 MHORHHAMH * MuosxkuHa (set)
TA IX eJIeMeHTAMH;  [ligvmuoxunaa (subset)
* 03HAHOMHMOCS 3 MOBOK) MHOMKHH | * llopoxua muoxuHAa
TA BIAMIOBITHUMH [IO3HAYEHHIMH' (empty set)
* Ni3HaeMocs cnocobH IpencTaBp/IeHHA » Jliarpama Benna
MHOHH; (Venn diagram)
* IOB1/TA€MOCHA TIPO BITHOMIEHHS, K1 * [leperun (intersection)
ICHYIOTE Misk MHOMKHHAMH; | * O0'erHanfs (union)
* DyJeM0 BH3HA4YATH, AK1 3 MHOMKHH
MOPOMHI, Kl — CKIHYeHH]
TA HECKIHYEHHI;
* Dynemo 300paskaTn giarpamMu Benna;
* nigHaeMocsd, 10 Take o0 'eTHAHHA
TA NePeTHH MHOKHH.




A={a; 0 y;1; u; e
B=f—=5-j
C={=T.— i

NinbHHEN YHcIa —

e T1 9Hc1a, Ha JgK1

e YHCI0 MUIHTLECH
Dea oeTayl.

Kparui unena —
11e HHCeA, AKL JUIATECH

HA [1e YHCI0
Dea ocTayl,

IIpocre uneno —
L@ YHCI0, OI0 JILTHTECH

TLNLEEH Ha 11 camo
HAa cete.

MHOXWVHN

oxuna Ta ii enementi

MuosuHAa — 11e CYKYIIHICTE PI3HHX 00 €KTIB, SIK1 Ma-
OTE CINJBHI BiaacTHBocTl. Q0 eKTH MHOKHHHA HA3ZHBAIOTD
eJIeMeHTAMH MHOMKHHHA,

MHo%HUHA M03HAYAKTE BEJTMKHMH JTATHHCHOKAMHA JTi-
tepamu (A, M, S Tomip), a iX eTeMeHTH — MaJIeHEKHAMH
mrepaMu (a, k, x Tomoe). OQHAM 13 CIIOC0ODIB IIPe/ICTABJISH-
HS eJIEMEHTIB MHOKHHHU € CNIUCOK yeIx 1T enlemeHmie.
Ilpn neomy Bel efleMeHTH I Yac nepesidyyBaHHS Bl-
MOKPEMJIIOKTLCA OOHH BT OJHOI0 KPanKol 3 KoMow ()
Ta 3alHCYIOTECHA vV (IirypHl Ov:EREA (] }).

Hanpurmnan, MHOKHEHY, SKA MICTHTE OL/IbHUK L 9ACTA 6,
MOMKHA 3AMHACATH TAK:

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

A MHOMXHHY, NI0 MICTHTE Y€1 NPOCMI YHCJIQ, MEHIII
3a 10, Tak:

B={2:3; 5: Tk

EnemMenTn mHO¥KHHH He 000B’ I3KOBO IIepesivyBaTH
B meBHOMY mopsanry. Hanpurnan, MHOKHHY HAapHHAX YH-
ceJ1, MeHIIAX 3a 10, MoKHA 3aHUCATH TAK:

C=1{2:4:6;8,a00C=14; 8;: 2;: 6}, abo C=1{8; 2; 6; 4}.

MHO:KHHY TAK0 MOMKHA ONHCYBATH CJ0OBAMH, BKAa-
3ABIIHA BJIACTHBICTE, AKY MAIOTH VC1 11 eJIeMEeHTH, — Xd-
paxkmepucmuyny snacmueicms. Hampuxknan, B —
MHOKHHA JIITep cJ0Ba «100puaeHs». Bapro 3ayBamuTh,
[0 €J1eMeHTH He MOKYThH HOBTOPIOBATHCH ¥ MHOMKHHI,
TOMY IIPABWJILHO Dy/de npeacTaBUTH MHOKUHY B Tak:

B = {n; o; 0; p; H; e; H; bY.

Armo enremMeHT HANEKUTE 400 HEe HAJIEKATH MHOMKHHI,
BHKOPHCTOBYIOTECSA CUMBOJIH € 1 € BIIOBLITHO.

1 € A ozgHavae, 1o 1 HaJEKHUTHh MHOKHHL A.
1 &€ A oauayae, 1110 1 He HAJIeKUTH MHOKHHL A.

[Mlod mpeacTaBUTH KUIBKICTE €JIeMeHTIB Y MHOKHHI A,
BHKOPHCTOBYIOTE NMo3HadeHHs n(A). IsmuMu cirosamm,
n(A) — e poamip ado nmoTy:xHICTE MHOERHHEN A. AKiIo
A={1;3;5;7;9; 11}, o aanuc n(A) = 6 oagauae, 1110 MHO-
#wHHAa A MICTHTE 6 eJleMeHTIB.

: Ta © Bagappnuree «Jlinrewcrs. ¥Yei npasa saxmmed:. KodHa 9actiuHa micl mybmkami He Moke 0OyTH BUITBOpEHA,
il cHeTesi abo nepetana B Gyak-Axi 1HIH popai GyIk-gakaMH cnocobaMi Het MHCEMOBOTO JOAROTY REJARIE. 3a w0 IHEY
Ka 9aCTHHA HLOTO MaTepiany He Moke OyTH ckomiiopada 14 nepenpoiaxy abo M IHINOTO BHKOPHCTAHHA.




Ipuknan

IlonaitTe KOKHY MHOKHUHY V BUTJIAML IePeJIRY 11 eJIeMeHTIB Ta 3HAW T n(A).

1
a) A — MHOZKHHA JIITEpP CJIOBA «KAJTHHAY.
0) B — MHOKHMHA MapHUX YHCeJI, MeHInUX 3a 14,
B) C — MHOKHHA HATYPAJILHHAX YHCE I, OLTBEIHX 3a 6 1 MeHnTHxX 400 pipHHX 18,
Poap'sszaunusa : Harypansui ynciaa :
| BHKOPHCTOBYIOTHCH ||
g k : !
a) Ockineru A = {K; a; a; 1; H;}, To n{A) = 5. | UL 0 npefiMeTia. I
0) B =1{2; 4; 6; 8; 10; 12}, n(A) = 6. t s FE———
B C={7:8:9:10:11:12: 13: 14; 15: 16: 17: 18}. n(A)}= 12.
Hpuxknan
o A = {abnyro; anenbenH; DaHaH; quHA|, B = |1UHA; ane/IbLCHH; S0/IyKo; DaHaH].

a) 3uainmTe n(Ad) 1 n(Bb). 0) Yu npasunsuuil zanuc «bagan € A»?
B) Uu npasnneHA 3amuc «kaByH & By?

Poar’'azannga

a) OCcKRLIBEH B KOKHIH MHOMEHHI MICTHTECA 10 4 enemeHTH, TO n(A) = 4
1 n(B) =4.

0) MuoHHA A MICTHTE eJIEMEHT «DaHAH», TOMY 3amnuc «daHaH € A» mpa-
BUJILHHH,

B) MuoxmnHa B He MICTHTE e/leMeHTa «KaBYH», TOMY 3alllc «KaByH & DB»
NpABAJIEHHH,

——
—

Hpurnan

A — MHOKHHA NTApHHAX 4YHce 1, MeHIHX 3a 12, a B — MHOKWHA KBaJIpaTIB

3 yuces, MmeHmux 3a 100. Buauavre, AKWI 13 3aIIUCIB TPABHILHMIA:
a) 9’ e B; 0) 81 € A; B) n(A) = n(B):
r)6eB: ) 6% € B: e) n(A) < n(B).

Poar’'azanns

CriowaTry Hmepe4YHuMo ejleMeHTH MHORHH A 1 B, A = {2; 4; 6; 8; 10},
B=1{1; 4; 9; 16; 25; 36; 49; 64; 81}.

a) 9° = 81, omxe 9° € B — npaBHJILHO.

0) 81 He e etemenToM A, Tomy 81 € A — HenpaBHIIBHO,

B) n(A) = 5, Tromi ax n(B) = 9, Ttomy n(A) = n(B) — HenpaBHILHO.

r) 6 He e enemenToMm B, Tomy 6 € B — nipaBUIEHO.

1) 6% = 36, Tomy 6° € B— npaBnIIbHO.

e) n(A) = 5, romi sk n(B) =9, orre n(A) < n(B) — npaBUILHO.

T Vector. Maths&Science ta © Bunapunuree «/linrsicrts. ¥oi npasa saximent. JKoJHa 9acTHia 0iel nyonikai He Moke GYTH BUITBOpEHA,
epekcHa B nomykomil cietest abo nepefana B Gyk-axiil iHuni Gopa GyIL-gkHMH cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 3a #o X
oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.
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237 llonaiire KOKHY MHOKUHY YV BUTJIAI MTepeJIiky 11 eJIeMeHTIB.

a) A — MHOKHHA JOTEp CJI0BA «MATLBAY.
0) B — MHOKHMHA HENIApHUX HATYPAJIbHUX YHCeJl, MEHIIHNX 3a 13.

B) C — MHOKHMHA HATYPAJTBHHX 4YHcel, DIJILITHX 3a 8 1 MeHIMUX a0d0 piB-
HHuX 16.

238 3anamo muoxuHu A =1456; 789}, B=la; b;c}1 C=1{1; 4; 7; 10}. 3gaiimiTL
KLIBKICTE eJIEMEHTIB v KosxkHIH mHOkHHI. [lopisasitre n(A), n(B) Ta n(C).

239 JlonoeHITE 3anucH cHMBOJIAMH € abo €, mob KoKHE TBepIKeHHs 0yJio

MPABHIILHHAM.
a) 3 | A={3;5; T 6)a | | C=1{b;c; d; e}

B) 11 | B=1{3:6;9; 12} r) 8 I:J F=la;e; y:n; o0; 1
) 2 | DD — mHOokHHA KOpeHIB piBHsgHHA Xx* — 9= (.

240 lomoeHiTEL TAOIHIO.

4 N I

Onuc MHOEHHHA CrnHcok elteMeHTIB

A — MHOKHWHA JIITep cJIOBa
UCOHSATITHHE

C=1{4; 8:12; 16; 20; 24}

E — yMuoxnHA JUITEHAKIB 9HceIa 24

=

B — MHOM®HHA TIPOCTHX YHCET
APYTroro AecaTya

Fefd8ohe T 11:13: 17
ke d }

241 Hagpenits 3 DpHKIAAH eJIEMEHTIB KOKHOL 3 MHOZKHH,

a) MHo®kUHA DapHUX YHCeT.
7 - 0) MuoxuHA YHceN, Skl KpaTHi 3.
B) MHOKHHA TPOCTHX YHCe]I, MEHIITHX 3a 18,
r) MuoxuHa TITEHAKIB uncesa 25.
1) MHoKHUHA YOTHPHKYTHHKIB.
e) MHoKHHA TPHKYTHHKIE.
) MHOxHUHA KYTIB.
1) MHOKHHA [LTOCKUX MeOMeTpHYHUX (iryp.
- gﬂi: Vector. Maths&Science ta © Bugasunuree «/linrscrs. Yol npaga saxament. KofHa dacTiHa micl nyonikaigl He Moke OYTH BUITBOPEHA,

- epekcHa B nomykomil cietest abo nepefana B Syk-axiil iHuni Gopa GyIL-gkHME cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 33 #o HHX
oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.
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242 O0epiTh TUITBKH NPABWILHI 3AITHCH, AKIO 4 — MHOMKHHA ILIHAX YHCEJ,
N — MHOKUHA HATYPAJIbLHUX YHCEJTL.

3 OVKEB, 110 MO3HAYAITE JHIIE IIPABHJILH] 3alIHCH, CRJIAJITE HA3BY HAMI0-
POKY01 KAPTHHH OTHOI0 3 HAHBIAOMINIHX XYI0KHHKIBE YEPAlHCEKOI'O Cy4ac-
Horo MmHacTenrTBa Agaroma Kpusomana. g kapruna Oyna nmpoJaHa Ha ayvk-
miorl B Jlougoni 2013 pory 3a $186 200. (IlpumiTra: neski OVKBH MOKYTh
BHKOPHCTOBYBATHCA JIBIYi.)

K 0eZ O 0eEN Il n¢Z i —1 N smEmram—mmesaTe \

Jo ninnx gueces |
HAMEMHATE V1 HATYPAJILHL
YHCTA, IM IPOTHISRH]

Ta yueno 0. J

EN *oommesomommeoee™

b %ez M 07eN B 2'¢Z A 3'eN

3
3

G - )

243 llopaiiTe KOMHY MHOMKHHY V BHIVISI CITHCKY 11 €JIEMEHTIB Ta 3HAHTITE 1n(A).

E °¢Z 4 21¢Z @ %EN p

a) A — MHOMKHHA YHCEeJI, KPATHHX 7, IpHYoMY DLJIBIIHX 34 7 Ta MEHIITHX
aa 49.

0) A — MHORHHA JOJATHHX IIJIHX YHCeI, IpHYoMy OLIBITHX 3a 5 Ta MeH-
mex 400 piBHHEX 12,

B) A — MHOKHMHA KOpPeHIB piBHAHHA (x + 4)(x* — 9) = 0.
) A — MHOM¥RHHA RyD1B yHce 1, MmeHmux 3a 100,

244 llonmaiiTe ROERHY MHOGKIHY YV BHIJIAL CITHCKY 11 €JIeMEHTIB Ta 3HAHTITE 11(A),

a) MuokHHA HelTapHUX HATY PAJIEHHX YHCEJI, K1 € TUTEHIKaMu yrcaa 140,
0) MuommnHa Bl eMHHX I[LTHX YHCEJ, IPpHYoMy MeHNTHX 3a 0 Ta 011BIIHX
ag=12.

B) MHO:®HUHA PO3R'A3KIB PIBHAHHS (x _{fi—(g; D=,

r) MuaosHHA KBAIPAaTIB KPYIVIHX JBOLH(MPOBHX YHCE,

245 llomaiiTe KOEHY MHOKHHY V BUIVIS/I1 CITHCKY 11 €JIEMEHTIB,

a) A — MHOKHHA YHCEJIEHUKIB IPABUILHUX JTP0o0IB 31 3HAMEHHHKOM 5.
0) B — MHOKHWHA 3HAMEHHHUKIB HENPABUJILHAX IP0o0IB 13 YHCETEHUKOM 7.
B) C — MHO:KHHA OVKB Y CJIOBI «Ie0MeTpis».

IlopieasaiiTe saavenaa n(Ad), n(B), n(C).

246 llopaiiTe KOKHY MHOMKHHY V BUTJISI1 CITUCKY 11 eJIeMEeHTIB.

a) K — vuoEIHA TRoIHGPOBHX YHCe I, 0 MAKTE OJHAKOBY IHAPY B PO-
3ps/Il OJHHHAIE 1 JTeCcATKIB.

0) L — MHOKHHA TPHIHMPOBUX YHCEJ, 10 MAKTE OHAKOBY IIHGPY B poO-
3pAIl OTHHHIE, JTECATKIB 1 COTEeHb.

B) M — MHOXHHA NBO3HAYHHX JIeCATROBHX Jp0oDIB, AKI B pO3PHAIl OJHHH-
Il 1 JIecATHX MAaIOTh OJJTHAKOBY ITHQPY.

IlopieusaiiTe aaavenua n(k), n(L), n(M).

T Vector. Maths&Science ta © Butapunuree «/linrsicrs. ¥oi npasa saximent. JKoJHa 9acTHia 0iel nyonikai He Moke GYTH BUITBOpEHA,
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AKL CKIATAI0TLCH
3 OHUYX 1 THX
CAMHX eJIeMeHT1R,
HAZHBAKTL
PIBHHMIL,

Homipryiire!
HArmo A e

MAMHOEHHOI B,
4YH [IPABHIILHO,

o B rakos e
HUIMHOEHEOD AT

Cuveorm c1 ¢
CTOCYIThCH
MHOEHH, TOM] 8K
CHUMBOJIH €1 &
[I03HAYAKOTE

[1puiinaro
BBAMKATH, 1110 OV k-
V KA MHOGKHHA
A e piBHOIO
M IMHOBEHHOIO
cama cobi, TobTo

ACA

eJieMeHTH MHOMIH.

Tb MHOXWH. [NigMHOXWHa

MHO¥HHH MOKYTE MATH Pi3H1 BIJHOIMIEHHSA MI¥ C0D00
3aJIeKHO B1JI CBOIX €JIEMEHTIB.

KRomm nel muoxkuan A 1 B micrares abco/IIOTHO 0THAKOBI
eJIeMeHTH, BOHH HA3UBAKTHCA PIBHUMH MHOKHUHAaAMH,
e mo3Ha4awTk Tak: A = B, AnanoridyHo, KoJd 1Bl MHOKHHHA
A 1 B e miecTaTe A0COITHO OMTHAKOBHX eJIeMeHTIB, TO BOHH
He piBHI, 1 Ile Mo3Ha4anTsL Tak: A # B,

A = B oanauae, mo maoxuaa A 1 B pisHi.
A # B ozuauae, nio maoxuau A i B He piBHI.

Hanpurknan, 1aHo MHOMKHHE!

A=1{2;4;6}, B=1{4; 6}, C=1{6; 4; 2}.

A # B, Tomy mo icHye eJleMeHT MHOHHH A (2 € A)
TAKHII, [0 He € eJeMeHToM MHOKHHHA B (2 & B).

A= C, 6o 00laB1 1Tl MHOEHHN CRIAAIOTECH 3 THX CAMUX
eJIEMEeHTIB.

B # C, romy 110 00HIBI MHOKHHH MICTATH PI3HY KiTb-
KICTEL €JIEMEHTIB.

Omxe, armo A = B, To n(A4) = n(B), ane axmpo n(A) £ n(B),
o A+ B.

Armo maoxmuaa A e yacTurow MHOEHNHHE B (TobTO BCl
eJIeMeHTH MHOEHWHHN A HalexaTs MHOEHHI B), To MHOXER-
HY A HAa3HBAITE NiAMHOMKHHOK MHOKHHH B 1 moana4a-
0Te A € B. Apanoridyso, KoJiH MHOEKHHA A He € migMHO-

FHHUHOK MHOKHHHA B, 11e noaHavyawTs Tak: A € B.

A c B oanauae, nio A e nigMmuoxuHOo0 B.
A & B oznadae, nio A He e nigMHOxKuHOWO B.

Hanpuxman, maemo muoxkumaa A = {1; 2} Ta B={1; 2; 3}.

MosxHa 3pobuTH BHCHOBOK, 1m0 A € B,

Arimo muOEEHA A € MIMHORHHOID MHOZHHHA B abo 1opis-
HIOE¢ MHOKHHL B, ToDTO KoikeH eJIeMeHT MHOMKHHH A TaAKOK
€ eJIEeMEeHTOM MHOKHHH B, To 3amMicTh samucy A © B 3acro-
coByioTh 3amuc A € B. Tobro axmo A = {1; 2; 3},.B = {3; 2; 1},
TO IpaBAJILHO, o A € B,

: Ta © Bagappnuree «Jlinrewcrs. ¥Yei npasa saxmmed:. KodHa 9actiuHa micl mybmkami He Moke 0OyTH BUITBOpEHA,

[ ﬂmlw cHeTesi abo nepefana B GyAk-Akii Hui Gopa GyIk-gkuME cnocobamy B3 MHCEMOBOTO JOAROIY RHJARIE. 33 #o HIY
i — ~ ODCTARHH HiKa 4aCTHHA HROTO MATSPIATY He Moske OyTH ckomiiopana 124 nepenpoiaky abo 108 (HIIOTO BHKCPHCTAHHA.



Ipuknan

Hexait A — MHOKHHA HeMapHHUX HATYPAJBHHX 4HCeJI, MEHITHX 3a 11,
a B — muomuHa mudgp yucna 8 138 579, Busnadre, ARl 3 TBepKeHE
npasiikHI. [losicHiTE cBOO TyMEY.

a)A=h 0)AcB
Poag’azauus

CrooyaTtky nepeaivamo eytemeHTH MHOKHH A 1 B. Maemo: A =1{1; 3; 5; 7; 9}

1-B=41:3 5 780

a) Henpasunenae. Tomy mo A # B, oCKINBKHA ICHYE eJIEMEHT MHOMHHH
B (8 € B), axuii He € eleMeHTOM MHOEHUHH A (8 € A).

0) llpasuneHe. A © B, 0CKIIBKH KOMKEH eJIeMeHT MHOMRHHH A Tarko®
€ eJIEMeHTOM MHO:KHHH B, a MHOo:RHAHAa B Mae me oHH eJIeMeHT, BiJl-
MIHHHII BT OYVIL-AKOTO 3 eJIeMeHTIB A.

@ MonpakTukyitrecs | S |

247 Cepen 3alrponoHOBAHHUX MHOMKHH 3HAHIITE PIBHI M c0D0H0 MHOMKHHHA,
3pobiTh BIAIIOBIIHI 3ATHCH,

a) A ={2; 4; 6; 8 0) B = {8; 2; 6} B) C=1{8; 4; 6; 2}
r) D={2; 4; 8} n) F={2; 6; 8} e) E = {2; 8; 64
248 Cepen 3anponoHOBAHHX MHOMKHH 3HAWIITE PIBHI MiK c00000 MHOKHHH.
3po0ITE BIANOBITHI 3AIIHCH. .
a) A ={17" 2% 4% 57 0) B=11; 2% 57 B) C=11; 4; 64;
1 1
r) D=4{17%4; =3 n) F=164; 0} e) E=1{0; 4;64; 5}

249 Hexait X = {g; n; M}, a P — mMHoxHHa OYKB YKpalHCLKOro ayipariry.
Buanaure, ake 3 HABEIeHHUX TBEP/EHE € IPABHILHHM.
ajae P D) XeP B) {k; 1} € X r)meX
mXcP e &P w)neP ume P

250 JlomoBHITE 3anHCH CHMBOJIaMH C, ©, ¢, m00 KOoMKHEe TBepKeHHA 0Y.JI0

OpaBHIBEHHM.
a) {3} ) {1; 3; B; T} 6) {d {a; b; c}
B) {eriny | | {erim; crinmens; madal r) 19: 21} {21; 9}

m {5; 10} | | {25; 20; 15; 10} e) {M; a; K fa: x: M}
) {IIanka; mapd) | | {pykaBHII| w{><=g| ) EBEess
k) {0,5; 0,05; 0,005} | | {5,0; 5,00; 5,000} 1) {+; — -} {+; =

il

T Vector. Maths&Science ta © Butapunuree «/linrsicrs. ¥oi npasa saximent. JKoJHa 9acTHia 0iel nyonikai He Moke GYTH BUITBOpEHA,
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251 JlomoBHITE 3alHCH CHMBOJIAMH C abo &, mod KoMKHe TBep :KeHHs 0yJ10

NPABHJILHUM,
a) X ={1; 2} Y — mHOoxxuHEA MasHEEKIE yHena 7 692 018.
6) 0O=14-1;-2; -3} | | C—MHOEHHA HATYPAITLHHX YHCE,

B) M = |2} - A — MHOKHWHA NAPHUX YHCE.

r) N={r; t} B — mMHO:EHH JMiTEep YEpaAITHCLKOTO aXdaBiTy.

252 Hexaii A — mHoxHHA OVKE cJIoBa «rnapasienorpav. MHoxHHA OVKE KO-
ro 31 CJIB € MMHOEKHHOK MHOKHHHA A:

a) rpam; 0) pary; B) IIapa;
') MaJIo:; ) 1ana: e) HanKa;
7K) TTapajelib; 1) rapHO; K) pene?

253 Hexait maomuaa B — vmuosxuaa uudgp yucaa 2025, Muoxuna nudp
AKOT0 3 YHCEJT € TIMHOMRHHO MHORHHH B:

a) 25; 0) 2024; B) 225;
r) 2520; m) 25 200; e) 200 2507

254 Jlamo mHOEHHH: A — MHOKHMHA OVKB CJIoBA «YEKpaina», B — MHO:KHHA
OVER caoBa «kpai» 1 C — MHo:HEHA OVKB cJaoBa «kpai”Ha». [lepemyirs
enemedTH MHOkHUH A, B1 C. 3raiinite n(C). OnunnTe BLAHOIIEHHST MK
mMHOEHHAMH A1 B, A1 C, B1 C, BHROPHUCTOBYIYH CHMBOJIH C 1 &,

255 Jlano MHORXHHN: A — MHOMRHHA BC1X KOPEHIB piBHAHHA x° — 16 =0, B = {4},
C=14:5:6}1D={-4; 4}. OnunnTs 3B A3KH M1 MHOKXHHAMHA, BHKOPHCTO-
BYIOYH CHMBOJIH C abo &:

a) AiB; 0)A1C; B) B1C(; r)AiD.

256 Jlano mBoxuHE P — MHOMXHHA MAPHHX HATYPAJLHHX YHCEJ, MEHIITHX
3a 8, () — MHO:RUHA KopeHIB piBHAHHA (x — 2)(x —6) =0, R=1{2; 4; 6; 8; 10}
1.8 =12: 6}. 3gaiimte (P), n(Q) 1 n(R). OmumiTs BIMHOMEHHT MK MHO-
KHHAMH, BHKOPHCTOBYIOYH CHMBOJIA = 200 # :

a) P1@Q: 0) P1R; B) @1 5.
..-il’;

257 Jluzaiinepra, o0upawydu mpudT 10 HOBOI KHUIH, BU3HAYHJIA 3 KpH-
tepil. BigmoBigHO 10 KOKHOT0 KpUTepin nigidopana mpudTH, 0 BiJ-
noBianTs MHOKHHAM A = {Times New Roman; Roboto; Cambrial,
B = {Times New Roman; Cambria}, C = {Georgia; Roboto; Cambria}.

a) Yu nmpaBHIBHO, II0 J0 HDEepIIoro KpHTEpPin JH3alHepra ai0pasia HaH-
Oinbire mpucgTie? 3aUINTE KLTLKICTE €JIEMEHTIB KOKHOI 3 MHOKHH.,

0) llpudru, mdpanHl 3a DepiEM Ta TPeTiM KpuTepieM, ogHarkorl? Yu pismHi
MHOFHHA A Ta C? 3anmunnTe, BHKOPHCTOBYIOYH CHMBOJIH = abo #.

B) Y1 e Tara mobipka mpHMdTIBE, M0 BIANOBIIAE OJHOYACHO JIBOM KpPH-
repiam? ONHANNTL 38 43KH Mizk MHO:xHHaMHa A, B ta C, BHROPHCTOBYIOYH

94 CAMBOJIH C abo ¢.
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258 V rmabmuui HaseneHo oiiHEH (v 6ajiax) 3a KOHTPOJILHI po0OTH 3 pi3HHX
IpeIMeTIE JIJId CEMH YYHIB Ta y4eHHIb. PoarnsaaeTe TaOIHINO Ta BHKO-
HalTe 3aBJaHH.

7 Iva yaHS / o P Yrpainceka | Amrmificeka
VYEeHHIT] MOBA MOBA
3axap 11 7 12
Kapuna 8 12 7
Katepuna 9 i1 9
INaenun T 10 8
Marna 5 6 9
Cemen 10 9 10
. Mis 12 10 | 4 X

a) llepeniviTe eieMeHTH MHOMKHH, SKI0 A — MHOKHHA YYHIB TA VYeHH-
b, TK1 OTPUMAJIH OI[IHKY 3 MATEeMATHKH HUKYY 3a 8 0amie, B — mHo-
KHHA YYHIB TA VYeHHIIL, AK1 OTPUMAJIH OIIHKY 3 YEPAlHCBKO1L MOBH
BumLy 3a 9 dams, U — MHOMKHHA YYHIB TAa VYEHHIIL, K1 OTPHUMAaJIH
OLIHRY 3 aHIJIiCEKOI MOBH Bl 7 /10 9 Daunis.

0) Burkopueraitte ciMBoIHA C abo &, mod ONMHCATH BITHONIEHHS MK MHO-

waHaMu A1 B: Bi1C; Ai1C.

259 Jlano mHOMHM: A — MHOXKHHA YHceJ)1, KpaTHHX 2, B = {21; 2%, 2% 21. 25,
C — MHOKMHA DapHUX HaTYpaJdbHHX uynces 1 D = {2; 4; 8; 16; 32}. Buro-
PHCTOBYIOYH CHMBOJIH C ab0 &, OIMHUNNTE BIIHOIIEHH M1 MHOKHHAMHA:

a)AiB: o) Bi(C: B) CiD; r) BiD.

il

260 Jlano mHOomuHH: ' — MHOMKHHA KBAJPATIE YHCe)I NEpPIIOTro JecsaTKa,
E =14; 16; 25; 64; 81}, M = {2%; 4°; 8°}. BukopHCTOBYIOYH CHMBOJIH C ab0 &,
OIMHIINITL BUTHOIIIEHHS M13K MHOKHHAMH:

a) FiE, o) Ei1M,; B) F'i M.
Yu npasuisro, mo M c E c F?

261 PoaramyiiTe MHOMKHHH B TAK1H II0CTIJOBHOCTI, 00 KOMKHA HACTYIIHA
MHORHHA 0yJIa NIMHOKHHOK [MoIepeIHbE0] MHOMHHHA,

a) A — MHOKHHA BOCEMHEKJIACHHKIB 1 BOCBMHKJIACHUIIL BAINO1 IIKOJIH,
B — MHOKHHA YYHIB TA YYeHHUIIh BAIIOI NITKOIH, AK1 ctapir 10 pokis,
C — MHO®KHHA JIBYAT V BAIIOMY KJIACI.

0) A — MHORHHA YOTHPHKYTHHKIB, B — MHOo:HHA KBajapaTtis, ' — MHO-
KHHA napajenorpamis, ) — MHOMEHHA DPAMOKYTHHEIB.

B) () — MHOKHHA palioHANLHHX yHcesd, N — MHOKHHA HATYPAJIBHHX
quces, / — MHOMKHHA I[UJIHX 9Hcel.

*
262 3pailimite Tpu MHOEHEH X, Y, Z, nng akux npasubHo, np X Y, Y Z,

OnuiniTe BITHOIEHHS MiK MHOKHHaAMHA X 1 Z.
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Mmuosxuna, KA He MICTHTE K0/THOT0 eJIeMeHTa, HA3HBAETECA
MOPOKHLOK MHOKHHOI0. [ TozHavawTs cumeosioM @ ato { }.
Hanpurnan, A — MHOKHHA KOPeHIB pIBHAHHA X = x — 16.
OcKLIBKHA Ile pIBHAHHA He Mae KopeHI1B, To A=), ax € @.

KinekicTh eleMeHTIB NOPOXKHLOI MHOKHHHE JopisHIOE 0,

[Homiprviire!
Hu npasuiisHO, tobTo n(A) = 0.
o (A} = 0. Homy? BapTro 3azHavyuTH, 110 KOKHY HOPOKHI0 MHOKHHY ) ITpHii-
_ HATO PO3rVIAIATH AK MIMHOMNRHHY KOKHO1 HEIIOPOKHBO1 MHO-
sRUHH. ToMy LI KOMKHOI MHOKHHHE A mpaBuabHO, mo O c A,

Ipuxnan = o o

Muosknnn
¢ BAMJIHEBHM
KOMIIOHEHTOM ¥
IPOrpaMyBaHHIL,
Tak noanayaioTs
HOPOKHIO
MHOMHHY B MOBI
HpOrpaMyBaHHA
Pvthon.

Homipryviite!
CELILKH eJIeMeHTIB
MICTHTL MHOMKHHA
TPHEYTHHKIB 31
cropoHaMu 1 e,
2em1 5 em?

IlepeniviTe yel eneMeHTH MHOMRHHH A, agmo A —
MHORHHA HenapHux mudgp 9ucna 82 406. IlosgcHiTE
CBOID TYMEY.

Poar’sazanus

A =0, ockinekH B yneal 82 406 HeMae HenapHHX
adp.

Hpurnan " 4

Hexait A — MHOHHA DapHHX 4YHcel], OLIBIMAX 3a 4
1 MeHINUX 3a 8, a B — MHoxWHA nmapHux mudgp 9ucia
395 713. Buanavre, aki 3 TRep/:xeHs NpaBuneHL. llo-
ACHITE CBOIO JIVMEY.

a)A=8B 0)Bc A

Poar’'sazaunsa

CoouaTry nepeniynmo enemedTH MHO:EHH A 1 B. Maemo:

A=16l1B=1].

a) Henpasuneue. llpasunsno, mo A # B, oCcKIIBRH
MHO®KHHA B He Mae eJIeMeHTIB.

0) [Ipapnnere. B ©€ A, OCKIJILKH KOMKHA HOPOIKHSA
MHOKHHA € IMJIMHOMKHHOI0 0VIb-AK01 HENOPOKHBO]
MHOFHHH.

Ta © Bujapanuree «/liarsicre. Yoo npaea saxsmed:. FKogHa 9acTHHa micl nyDmikaii He Moke DYTH BUTBOPEHA,
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Muoxuau

Criggensi Heckinuyensui
Vel enteMeHT MHOBHEHT Hemomneo BKA3ATH OCTAHHIN eJIeMeHT
MOMHA TepesiyuTy, MHOMHHY, OCKLILKY 11 eJ1eMeHTIB

HeCcKIHYeHHO DAraTo.

Y=14{1:3:5; ... ; 15}

X=1{0:1: 2: 3: 4} A=1{8; 16; 24; 32; ... },

A — MHORHHA 9HCcen,
KEpaTHHX 8.

Muo:xuan Y ta X — cKIHYeHH], anKe MHOKHHA Y MICTHTE 8 eJIeMeHTIR,
n(Y)=28, a mgoxnaa X — 5 eneMmedrTis, n(X)=5

Muo:xnaa A ¢ HecKIHYeHHOIO, a/iKe KLIBKICTE 11 eteMeHTIB ni(A) He MokHA
BH3HAYHUTH, BOHH ITPOJIOBKYIOTECS 10 HecKiHYeHHocTl. Takl MHOKHHNA MO-
HAa 3aJaBATH XapaKTepPHCTHYHOK BJIACTHBICTIO A00 CIIHMCKOM eJIeMEHTIB, II0-

CTABHEBIIH TPH KPAaITKH,

@ Nonpakrukyiirecs | O0® )

263 VramiTh MHOMKHHH, K1 € MOPOKHIMHA.

1l F|I 4

IH"I’. o W

——
—

a) MuoxuHA KOpeHiB piBHAHHA |x| = —3.

0) Muo:xuaa BeixX YHceN, SKl JUISThCA Ha HYJIb.

B) Muomuua monei, mo Haponmwiucsa 30 JoToro.

r) Muo:xuHa BeixX cJI0HIB AHTADPKTHIH.

1) MuoxHHA YOTHPUKYTHHKIB, K1 MAOTh YC1 PiBH1 CTOPOHH.

e) Muosxkuaa mict Vipalam.,

#) MHOKHHA TPHTOJIOBHX [IPAKOHIB, IO NPOXKHUBAIOTE v Kapnarax.

264 llepemiyiTs yel eleMeHTH MHORHHHE A, R0 A — I1e MHOMKHHA:
a) yC1X KOpeHIB piBHAHHA |x| = 3;

X—5 _ 0:

x*—4

B) VCIX YOTHPHKYTHHKIB, IEPUMETP AKHX MeHIIHH 3a 0;

) yciX MATEPHKIB HA ILIAHET] 3eMJId;

II) yCiX T013/1iB, IMBANKICTE AKHX BiJ €MHA;

e) yCIX BH/IIBE TPHKYTHHKIB;

) VCIX IPAMOKYTHHX TPHEYTHHEKIB 13 rocTpHMH KyTamu 38° ta 62°,

0) yCIX KOpeHiB piBHAHHS

265 DBusuaure, AKil 3 MHOKHH € CKIHYeHHHAMH, 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}
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266 OOGepiTs npaBHILHE TBepKeHHA 1A MHoxuEN K = {d; 0; g}.

a)de K 0) lo; gl c K B c K
r) ictc K mKcK e)id; gl € K

267 3HANTITE KIIBKICTE eJIeMeHTIB KOMKHOI 3 MHOMKHH,

a) =1} 0)C=0 B) D = {)} r) E = {0}

268 MuoxnHa A cKJIagaeThed 3 YCIX JITEp CJI0BA «aHaHacy, fAKe 3 TBepIKeHb
€ IpaBHILHUM?
a)ja;HjC A 0)jale A B)cA
r) n(4) =6 mia.cicA elagA

¥

269 V MarasuHi MOMKHA CKJIACTH MOPO3UBO 3 KYJILOK 3 TAKHMH CMAKAMH:
HOJIVHHIIA, DaHAaH, HIOK0JIA]A, BAHLIL, BHITHA, RKapaMelnk, kiel. Mapuua
BHOpasia 4 pidHHUX KYJIbKH Mopo3nBa, a HarepuHa — 2 pi3HHX KVJILKHA
mMopoauBa. Hexaill emaku Kyabok Mopo3uea MapuHu e MHOKHHOIO A,
a CMaKH KyJILoK Mopo3uea Katepunn e MEHORHHOKO B, 3HalMITh:

a) MOSKJIHBY MHOKHHY A;
D) MOKJIHBY MHORHHY B Tary, mo B e miIMHORKHHOKD MHOKHHHE A,

270 Jawo muosuEE: {7}, {11}, 419}, 17; 11}, {7; 19}, {11; 19}, O, roKHA 3 IKHX
€ MJIMHOMRHHOIO JesSKol MHOEHHE A, 3anunmnTe MHOKHHY A.

271 3anHimnTk yeil MOMRJIHEB] MIMHOMKHEA MHO:RAHE B = {1; 2; 3}.

272 3anaiiTe HeCKIHYEHHI MHOKHHH 34 JIOTIOMOT0K0 XapaKTepPHCTHYHOI BJIa-
CTHUBOCTI.

a)A=31:2"35 7. 11...}
G) B=43:6: 9:92: 15:°...}
r) C=1{5: 10; 15: 20; ...}

273 3anaiiTe HeCKIHYEeHH] MHOKHHH 33 JOIIOMOI0OK CITHCKY 1X €JIeMeHTIB,

a) A — MHOKWHA HATYpPAJBHUX YHUCEJI, KPpaTHHX 7.
0) B — MHO:XWHA HellapHUX HATYVPAJIBEHHX YHCE]L.
B) C — MHOKHHA BI{ eMHHX IILJTHX YHCEeI.

274 JloeemiTh, M0 MHOKHHA A — MOPOKHA MHOKHHA, ARMI0 A — MHOMEHHA

03B fA3KIB DIBRHAHHA 2 4 _ -4
P P ©—1 x—-1 x+1°

*
275 Jlosenith, mo MHOEHUHA A 1 B piBHI, axmo A — MHOMKHHA PO3B A3KIB
1 x—H 1 =i
PIBHSAHHA —o =~ a B — MHOKHHA PO3B A3KIB PIBHAHHMA

3y-1_4+5y _ 160
y+b5 y—5 y¥-25

Yu e monani piBHAHHSA PIBHOCHJILHAMHA?

98 ..

2 Vector. Maths&Science ta © Bunapunuree «/linrsicrs. ¥oi npasa saximent. JKoJHa gacTHia niel nyonikai He Moke GYTH BUITBOpEeHa,
epekcHa B nomykomil cietest abo nepefana B Syk-axiil iHuni Gopa GyIL-gkHME cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 33 #o HHX
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Jlisi HaouHoro 300paskeHHA BITHOIIEHE B

MIK P13HHMH MHOMXHHAMH 4aCTO BHKO-
paHcTOBYIOTE niarpamu Bemna. Armpo
MHOKHHA A e MIMHOKHHOI MHOKHHHA B,
TO 11e MOKHA 300pasuTH TakK: Hsxon Benn Oys neprimm,

XTO 3Ar0BOPHE [P0
] : B marpami Benna B 1880-x
Ha miarpami Benna nmpasopyd npej- pOKAX, OIYOIKYBABIIH
cTaBJIeHa MHOKHAHA B = {3, EII, ].3, 15} Ta crartio «IIpo marpamue
mHO:EHHA A = {3; 6). Enement 3 Ta 6 Ha- | 1MexaHidYHe [OIAHHA
nexRaThk MHOEHHL A Ta B, a enemenTH 13 TBEePKeHL TA
Ta 15 — munre MmHOEHHL B, mipryBanby. Tepmin

«marpama Benna» Oye
BBONEeHMI MAHIITE,

BinHomeHHAa MiX TBOMA npubimano B 1920 poud

MuHOoRuHaAMu A i B Knapencom Ipeinrom
Jewicom B kHE31 «Oraan

— . CHMBOJAYHOL JIOT1KHY.
Opgnak pasime 3a

’ He mawTs
Onua muORHAHA MawoTs neaki mem, W :xona Benna nogitui
€ TIIMHOMEHHOK CHLIEHI vorvi A . MArPAMH TAROMK
1H IO e TeMeHTH ; BHKOPDHCTOBYBAJTH
€JIEMEHTA Jeonapn Eitnep, Pamon

Jlysiie Ta 111 JIOTIKH.

O OC

Ipuxnan = Y

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

a) Un e MHORHHA A TNIIMHOEKAHOKW MHOXEKHHH B?
IlosicHITE CBOIO TYMRY.

0) 300paaiTe MHO:EHHEHA A 1 B 3a JommoMoroo gJarpaMa
Benna.

Poap'sazanusa
B

a) Kosen enemenT mMmHoxuHE A §)
TAKOK € eJIeMeHTOM MHOKHHH
B, ane muoxuHa B nie MICTHTE
eleMeHTH 6 1 8, TOMY MHOMKH-
Ha A e MIMHOKHHOKN MHOMH-
Haa B, A c B.

O Vector. Maths&Science Ta © Buasunurso «/lisrsicrs. Yoi pamn saxament. JKosa dacTina wiei n}rﬁhiua.ui‘f He Momke Dy

yhepeseHa B Momykomii cuetes abo nepegana B SVIE-akii iHmiE Gopsi GYIE-akHME coocobaMi He3 HCEMOBOTD JOARNN) L \BIIS.
COCTABIH HifSKa 9aCTHHA HLOTD MaTepiany He Moke DyTH ckomiiopata 14 nepenpoiaxy abo 08 1HINOTO B OpHCTANA:




IHpuknang

Hexait A = {0; 2; 8; 11} 1 B = {4; 6; 8; 10}. 3a monomMoromw giarpaMu
BenHa mokamsiTh BIIHOIMIEHHS MK MHOkHHaAM A 1 B.

: A B
Poar’azanuna

Muoxnan A 1 B MawTe 0ITHH
CIMJILHAN eJIeMeHT 8.

Ilpuknan -

Hexait A = {n; 1; 1; ; p; o} 1 B = {K; u; i; B}. 332 MOIOMOroK0 JiarpaMH
BenHa nmokaskiTe BITHOIIeHHS Misk MHOKHHaMia A 1 B.

Poap’azauus B

. Muoxuan A 1 B He MAOTE CILTEHAX
l eJIeMeHTIE.

Hpuxman v s b -

Hexait A= {B;e;c;H;a}, B={B;e;4;1; p}1C = {c; 0; H}. 3a DJoIOMOI0I0
marpamu BenHa noraskiTe BiHOIIeHHS Mk MHORHHAMu A, B 1 C.

Poar’azanus

C A B . M0 mokasaTH BiMHOMIEHHS MiK

| TPHOMA 1 DLIBINe MHOMKHHAMH,
: CIIOYATKY CJIJ] NOKA3ATH BLTHOIIeHHA
\ MI JBOMA MHOMHHAMH, 4 II0TIM
' HONOBHHTH MTATIPAMY HACTYVIIHOK
E MHOMKHHOIO.

MonpakTukynreca ] O O .

276 Hexait A=1{4;16;18}1B8=1{16;18; 20}. 300pa3iTe maOo:xHHH A 1 B 3a no-
noMmorow marpamMu Berna. Yu e maoxnaa B movuosaHO0 MHOEAHEE A7
IlosicHITE cBOIO IYyMEKY.

e e rp— e

iy S e T T e T e e

O

1% Vector. Maths&Science ta © Bugasunuree «/linrscrs. Yol npaga saxament. KofHa dacTiHa micl nyonikaigl He Moke OYTH BUITBOPEHA,
epekcHa B nomykomil cietest abo nepefana B Syk-axiil iHuni Gopa GyIL-gkHME cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 33 #o HHX
oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.
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T Vector. Maths&Science Ta © Bunapunurso «Jlinrsicrs. Yei npasa saxsment. HofHa 9acTiia micl mybnikaigl He Moke GYTH BLITROpE

Hexait A = {B; p; 0} 1 B = {B; e; p: 0; a}. 300pasite MmHO:UHEU A 1 B 3a nono-
Moror giarpamMua Benna. Yu npasmasamil sanuc A € B? llosdcHITE cBoo

TYMEKY.

Hexait A = {moHeOLNOK; BITOPOK; cepelia; 4eTBep; IT ATHHUIIA, cyDoTal,
B = |cepena; wersep; i C = jeybora}. 300pazite muoxmuau A, B 1 C 3a nono-
moroio marpamu Benna. Axuit ap’sazor misk muosnaamvu B 1 C? [oscHiTe
CBOIO JYMRY.

300pa3iThk 3a MonoMorow marpaM BenHa cniBEITHOIIEHHST MiK MHOMKH-
HaMH:

a) A — MHOKHHA BCIX HEB1J eMHHX pallioHaabHUX yHces, B = {0} ra N —
MHOKHHA HATYPAJTLHHAX YHCE.T;

0) Z — MHOKHHA IIHX 9uces, A — MHOKHHA HATYPAJILHHX YHCE, M0
EpaTHl 2, B — MHOKHHA HATYPAJILHHX YHCes, mo kpatHl 6, ta C —
MHOKHHA HATYPAJLHHAX YHCEeJ, 10 KPaTHi 3.

300pa3iTe 3a momomorow giarpamMu Benna muomnEH A Ta B, arkmo A —
MHOKHHA MJIBHHKIB yHesa 48, a B — MHoENHA TIMTBEHHEIB YHcia 36.

Hexait P — mHoOHHA IMITHX 9Hcesr, MeHImHX 3a 10, S — MHOKHHA
KopeHIiB piBHIHHA x° — 64 = 01 T — MHO®KHAHA MapHUX JOIATHHX YHCEJT,
Samaitte muoxxuHu P, S 1 T nepenikom eneMeHTiB. 300pas3iTh MHOKHHHA

P, §1 T 3a nonomoroio giarpamu Benna.

Hexait N — MHOKHHA HATYPAJILHHX 4Hce 1, MeHIIHX 3a 20, M — mHo-
JKHHA DApHHX HATYPAJLHHX 49HceJ, MeHImIuX 3a 18, 1 K — MHOKHAHA
quces1, KpaTHHUX 3, MeHmux 3a 20, OLmemmx 3a —5. Jagaiire MHOEHHHA [V,
M i K nepenikom emeMmeHTiB. 300pa3zite maoxuau N, M i K za monoMoroiw

miarpamu Benna.

Hexaii A=1{1:2;3;4;6}, B=1{1;3;6; 911 C=1{1; 2; 3; 6; 7; 8}. 300pa3iTh
vuaouHE A, B 1 C 3a nonomorow marpamu Benna. YUu npasuneno,
mo A < C?

Hexaii R — muo:RHHA YOTHPHEYTHHKIB, I — MHOMEHHA KBaJapaTiB 1 P —
MHOKIHA NPAMOKYTHHKIE. 300pasiTh 111 MHOKHWHH 34 JIOMOMOTr0I0 T1arpaMf
Benna.

Hexait M — MHO:RHHA KOPEHIB PIBHAHHSA . —36::: +x=9~ %, alN—

MHOKHHA KopeHiB pieHaHHA |4 — 3x|= 7. Jobpaaite miarpamy Benna,
o0 NoOKAa3aTH BIIHOMEeHHA Mix MHo:xHHaMu M 1 N. Uun npaesuisHoO, 1o
N c M? llosicHITE CBOIO TYMEY.

3 Harogu BeecBiTHROTO MHSA 3eMull VYHI TA YYEHHII] 8-T0 KJIACY BHPIIITH-
JIH B3AATH YYACTH B aKIIAX 31 30epeskeHHA HABKOJHUIITHBOIO CepeIoBHIIA.
I3 33 y4HIB Ta yyeHHIbL 26 JOMYVYHIIHCS JI0 AKII] BUCA/MKYBAHHSA JIEPEB,
a 19 — no npudbupauus dDepery piukd. CRUIBKH YYHIB TA VYEHHITE JT0JIY-
YHJITACH OJTHOYACHO N0 MBoX akrinii? Jlnga poar’szanaa 3anadi nmodbyayiire
miarpamu Benna.
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e LI .t
=
7

e _-_: 3 B = 3

I[lepernnom mHO3MH A 1 B Ha- A
3UBAETHCI MHOKHHA BCIX eJIEMEeHTIRB,
IO HAJEeRKATE 000M MHOEHHAM A 1 B
onHo4acHo. lleperun muoxuua A 1 B
[Momipxyiire! no3HavaioTs A N B.
Un npasuiasHo, 110
n(A N B) < n(A) nna
OV/Ib-AKHX MHOMKHH ANB— nepeTmH MHOMHH Ai1B.
Ai1B?

= - - — — = P

Axmo nei maoxman A 1 B He Mma- A B
I0Th CH1JILEHHUX eJIeMeHTIB, TO 1X Iepe-
THH € TIOPO:RHLOI MHOoKHHOK. TobTo
[HomiprviiTe! ANB=0.
Yu npasnnkio, o
A U B)=n(A) + n(B) O0’'enmanuam muo:xuH A 1 B HazuBaeThca MHOEKHHA
15 Oy nb-AKHX BCIX €JIeMEHTIB, fKl HaJIe:KaTh IPpHHAHMHI 0JH1H MHOMKHHI
muOKuH A 1 B? Aduu B. O6eqnanaa mEOouH A 1 B noznavanrs A U B.

A UB — ob’enuannsa Maoxua A i B.

[Mlob onunecarn

A B A B
BITHOILIEHHA Mi#
TpLOMA 1 OLnLIe
MHOEHHAMH, '
BHUKOPHCTOBYIOTE
nyxen. has

MVKKAX BUHKOHYEThCA
Hanepie. L5 I
AN@BNC) = e

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

a) 300pa3iTe BIIHOIIEHHA MI¥ MHOMRHHAMH 3a JOIO-
Morow marpamua Benna.
0) 3HAHOITE HepeTHH Ta 00 eITHAHHSA ITHX MHOKHH,

Poar’azanusa

AUB=1{2:3:4:6; 8 9: 10}

[ 1 ﬂz!ﬁ‘ Vector. ""' Scies
= -'-'

ODCTARAH HMKa YACTHHA NEOI0 MATEPIATY He Moske OVTH cromifiopana 114 nepenpoiasky abo LI IHINOT0 BHKOPHCTANHA.

Ta © Bujapanuree «/liarsicre. Yoo npaea saxsmed:. FKogHa 9acTHHa micl nyDmikaii He Moke DYTH BUTBOPEHA,
cHeTeMi abo nepetana B Oyak-Akii iHENA dopai GyIL-2KHME cOocobaMH De3 MHCEMOBOTD QOAROAY REJARIA. 34 BoqHEY



Ipuknan

Hexait P={a; b; g}, § = |c; [}. 3HaimiTh:

5 a) PU @; o) n(P U Q); B) AN B; r) n(A N B);
Poap’azanna
a) PU Q =la; b; c; [; g} o)n(PU =5 B)ANB=0O
r)n(ANB)=0
Ipurkman S
3 PoarnsausTre niarpamy Benna ta anaiimiTe:
a) n(A U B); 0) n(A N B);
Poar'azanus
, a)AUB={0;2;5;6;7;8:9;11; 12; 14; 15}, n(AU B) =11
AN B=1{2;5, ., n(ANB)=2
\
Ipuxknan &~ it o~ Y
7 Hexait A — MHOKHHA HATYpPAJMbHHUX 4Hce), kKpaTrHux 10, B — MHO®H-

HA HATYPAILHHAX YHCEJI, KPATHHX 3.

| a) [lepenigiTe etemenT muoxuH A 1 B,
- 0) llepenigite enemenT mao:xuH A U Bra A N B.

Poap’aszanusa R =

Muosnan A1 B
¢ HeCKIHYeHH MM,
OCKLIBEKH KLIBKICTh

a) A = {10; 20; 30; 40; 50; ...},
B =1{5; 10; 15; 20; 25; 30; ...}
1X eJIeMeHT1R

0 AL B={5; 10: 15:20; 25; 30; ...} = B, :
AN B-=1{10: 20: 30: 40: 50: ...} = A o PR R

i@ NMonpakTukynrecs |

287 Jlamo muomuun: A ={11;12; 13; 16; 17; 18; 19; 20}, B=1{11; 13; 15; 17},
C=1{12; 14; 16; 18; 20}. 3galimiTE:

a) A U B; 0) BUC; B) BN C; AN C.

_— s o EEw Ees E
_ o o S s mEn

T Vector. Maths&Science ta © Butapunuree «/linrsicrs. ¥oi npasa saximent. JKoJHa 9acTHia 0iel nyonikai He Moke GYTH BUITBOpEHA,
epekcHa B nomykomil cietest abo nepefana B Gyk-axiil iHuni Gopa GyIL-gkHMH cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 3a #o X

oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.
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288 Jlawo muoxmunau: D ={m; a; \; y; i; 1; e}, £ ={n; a; mr; y} 1 F= {m; o; B; a}.
3HAHTITE:

a) DU F; o) £ U F; B)DNE; ) ENF.

289 Hexait P=ic,a;t}, @=i{t;i;d; e} 1 R=1d; e; s;1; g; n}. 3HaHOITE:
A PNQPranlPNEG):; OPNRTanPNR); B) N Rran(@ NR).

290 Hexaii A=i{r;e;p;0}, B={r;i; M Hl1C=|r; e;p;o;i}l. 300paziTse MHO-
sw«uHu A, B 1 C 3a nonnomoroio miarpamu Benna. 3HaimiTh:

a) ANBranfANB); 0BNCtan(BNCOC:; BCMNATan(CnNA).

¥
291 PosrnaaeTe TA0JIHINO TA BHKOHANTE 3aBIaHHA,. Y TA0JIHIN HABEIeHO IIIHH

(v rpMBHAX) PI3HOKOJIL0POBHX (pyTOOJIOK TA IITAHIE.

£ ™
GE:EF Moeruit | Cuniil | baakpramii | binmit | Hopuwmit | Kopuunepnit | Benenmii
Myrbonka 480 440 280 320 400 520 H60
\_ Mrann 160 =00 T30 600 640 400 STl Pt

AxriB mae mogapyuarkosuil cepradgikar Ha 1000 rpH y MarasuH ogqary.
Bin nnasye BHTpaTUTH BCIO cyMy, KynuBIIH ¢gyTdoaky 1 mranu. Hexaii
A — MHOM¥XHHA KOJLOPIB (byTOOJIOK, iK1 KOIMTYIOTE MeHIIe Hisk 480 rpH,
a B — MHO®HHA KOJILOPIB IITAHIE, K1 KOMITYIOTE OLIkIIe, His 520 rpH.

a) Ilepemiyite enemenTa maokEH AU B1 AN B.
0) IlepemiviTe enemenTH MHO:KHHA C, siKa MICTHTHME KOJILOpH hyTOO-
JIOK Ta IITAHIB 3 MHO:KHUH A Ta B, arl HalliMOBIpHille KYIHTL AKIB.
IlosicHITE CBOIO TYMEY.
¢
292 Poarisasre miarpaMu Benna Ta jmaiiTe BIANOBII HA 3AITHTAHHS.

0) iarpama Benna mokaaye, 1o Jio-
OIATE rpaTH Jedki aigyel i 6adyei.

a) liarpama Benna nogaaye, Ha 4omy
M0DJIATE KaTaTHesA Aedkl 0abyci Ta
1y Cl.

Can-momxn HKaskn Banminron lN'onwd

1) Crinxpkn ginycis 1 6abyes He J10-
OHTE ToNb(?

2) CrlabpEH BChOTO JOiayciB 1 Dabyes
6ys0 onuTano?

1) Crinekn giayceis 1 6adych JTOOHTE
KaTATHCA HA cal-JoIIKax’
2) Crineky miaycir 1 6adyes J100UTE
KATATHCS 1 HA carl-JoNIKax, 1 Ha Ka-
 grax?
104-3' Vector. Maths&Science ta © Bugasunuree «/linrscrs. Yol npaga saxament. KofHa dacTiHa micl nyonikaigl He Moke OYTH BUITBOPEHA,
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T Vector. Maths&Science Ta © Bunapunurso «Jlinrsicrs. Yei npasa saxsment. HofHa 9acTiia micl mybnikaigl He Moke GYTH BLITROpE

Hexait A — MHOKHWHA HATYpaJbHUX YHCceN, KpaTHHUX 2 Ta 3, O1nbIIAx
Bl 0, ane MeHIEX 3a 25, a B — MHOEWHA mUTHX YHce 1 01X 34 2,
ane menmux 3a 15. [lepemiviTe eleMeHTH KOMHOI MHOMKHHA. 3HAITITE
[epeTHH X MHOMKHH.

Hexait A — MHOKHHA HATYPAJTBHHX YHce], KpaTHHX 6, a B — MHOKHHA
HATYpaAJbHHUX 4YHces, kpaTHux 9. 3amalite nepemikom MHOKUHA A 1 B.

Sraimmte A U Bta AN B.

BirTopig Ta JIMurpo 00HpanTh RIMYRY JIJI8 cBOro KoimreHaTH., BikTopis
Bl/Iae DepeBary KJIHYKaM 3 MHOEHHH S = {3ipouka; benna; llymuaraj,
toml Ak JIMuTpo Biae nepesary kianykam 3 maoxkuan 1'= {Cimba; ben-
na; [lnavmea}. Ilepenivite entemenTn maoxua S | T1 S U T ta 306pasiTe
IX 3a monomoroo miarpamu Benna. Ary knmdry HaiMmosipHime BikTopis
ta JIMuTpo nanyTte ceoemy komensaTi? llosgcHiTe BIacHy OyMEY.

IlobyayiiTe miarpamy BenHa nng 300paskenssa nqpox MHO¥KHH A 1 B Ta-
KHX, I10:

a) AN B=A; 0) AU B=A.
SHaiimTe a81 MHO:KHHEHA A 1 B rarl, mo A N B = {a; i; k).

3HAHMITEL DepeTHH Ta 00 eMHAHHA MHOKHH ITHQP, [0 BHKOPHCTOBYIOTh
IIJIA 3aITHCY YHUCeJT:

a) 28 782 ra 35 683; 0) 22 222 Ta 33 333.

3HaiimTe 00 eHAHHEA MHOEHH A Ta B, armo:

a) A — MHORHMHA pIBHOOEApPEeHHHUX TPHRYTHHKIB, B — MHOKHMHA PIB-
HOCTOPOHHIX TPHEYTHHKIE;

0) A — MHOEHHA OPOCTHX YHcell, B — MHOMKHHA CRJIAJIeHHX YHCEJI;

B) A — MHOMKHHA TIPOCTUX YHCce T, B — MHOKHUHA HeltapHUX YHCEJL

B3HaiiTh 00 emHaAHHA MHOKHAH A 1 B, armo A — MHOMKHHA BCIX PO3B 13-
KiB pisHaaaa x° — 1 =0, a B — mHoxHHA Beix KopeHiB piBHaHAS (x — 1)
(x+2)=0.

HakpecniTk iBa TPHKYTHHKH TaK, I[00 1X DepeTHHOM OVB:
a) BIAPI30OK; 0) TO4YKA; B) TPHKYTHHE; ') HIECTHRYTHHE.

Bimowmo, mo 3 30 y4HIB Ta y4eHHIEL Kaacy 20 BHBYAKOTE aHIVIHCERY MOBY,
15 — dpannyasry. CKIIBKHM VYHIB TA YY€HHIbL BUBYAIOTE 00MIB1 MOBH?
Ilnga poap’azanHg 3anadl nodyayiite marpamy Benna.

YV rnaci npoBeJiH OIMMATYBAHHSA IIPO JOMAITHIX yrobieHiie. Buaeumocs,
mo 16 miTell MaoThL BOoMAa KOTIB, 12 — coDak Ta 5 giTell MaloTh 1 KOTa,
i cobary. CRIIBKH Beboro miteit v kiaci? Jlna posp’szanus aanavi mody-
nyite miarpamy Benna.
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< 1le A 1 HATe KU TE MHOEHAHL A A

l1egeA 1 He HATEeEHUTE MHOKHHT A

A=B PIBHI MHOKHHH

A #B | HeplBH1 MHOMKHHHA

AcBHB MHOMEHHA A e minvuaoxaHOKD B

A B MHO¥EHUHA A He e miqMHOKIHOD B

n(A) KLIBEKICTE €JIeMeHTIB MHOKITHHA A

@ abo f1 MOPOKHA MHOKHAHA

AUB 00 emHaHHEAa MHOEHH A1 B

o ANB HEpETHHII.-LHmRI[HAiB. p

MuosxuHa — 11e CYRYIIHICTE pi3HHX 00 €KTIB, K1 MalOTh CILILHI BJIACTH-
BocTi. U0 eKTH MHOKHUHH HA3HBAKTHCA eJIeMEeHTAMH MHO:KUHH. MHOo®IHY
MOZKHA 3aJIaBATH, BKA3ABIIIH:

* mepetik ii enemedTii (A = {5; 10; 15; 20});

* XApAKTEePHUCTHYHY BJIACTHBICTE (A — MHOMKHHA YHCEJ, KPATHHX 5).

MuomxuHE OVBAIOTE!

* CKIHYeHHI1 (Bl eIeMeHTH MHOKHHH MOMKHA [epesiiyHuTH);

* HeCK1H4YeHH] (HeMOoKJIMBO BKA3aTH OCTAHHIN eJIeMeHT MHOKHHH,
OCKELIBKH 11 eJIeMeHTIB HecKIHYeHHO DAraTo).

Il st Hao4yHOro 300paskeHHs BIIHOMIEHE MK PI3HUMH MHOMKHHAMH BHKO-
pHCTOBYWOTE niarpamu Benna.

Binnomennsa Mmix nBoMa
mMuHO:xENHaAaMu Ai B

Onua MHOKHUHA MatoTk neari crijisHI He marmoTs swomHOTO

€ MIMHO¥HHOIO 1HIIO1 eeMeHTH CHUILHOID eJIeMeHTa

7

106) .,

i !
A. A@B : E
MuomxuHA BCIX eJIEMEHTIB, AKl HAJEeKAThL NPpHHAHMHI oqHIH MHO®HEHEL A
gyl B, HazuBaeThCd e peTuHOM MHORHH, MHOKHHA BCIX eJIeMEHTIB, 1110 Ha-

JeraTh 00oM MHOEHHAM A 1 B oHOYAacHo, Ha3UBAaeThes 00’ e IHAHHAM MHO-

wuH A1 B.
Maths& Science Ta © Bagasuanreo e/lisrewcts. ¥Yoi npasa saxames:. FodHa 9acTHHA Mol TyDmkali He Moke OYTH BUITBOpEHa,

epekcHa B nomykomil cietest abo nepefana B Syk-axiil iHuni Gopa GyIL-gkHME cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 33 #o HHX

oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.



1 3Bmaiimgite n(K), armo K — MHOMRHHA JIITEp CJIOBA «MOJIy0».
a) 6 6) 5 B) 4 r) 0

2 Bmatimite n(B), akmo B — MHOKHHA KOpeHIB piBHIHHA |x| = 5.

a) 0 0) 1 B) —1 r)s

3 Ob6epiTs NpaBHIBLHHI 3anuc, AKMO [) — MHOKHHA KOpPEeHIB piBHAHHS
—-Tx+9=5Hx—3,a E=1{-1; 2}.

a) Dc E 0) D¢k B) D=E D¢k

4 OfepiTh NpaBHUIBHHN 3AIHC, AKII0 Z — MHOKHHA I[LJIAX YHCE.
a) 0,5 € Z 6)x €2 B3 €2 1)+ €Z

5 OOepirh HenpasuIBEHUI 3anuc, grmo X = {30; 31}.
a) {30} c X 0) 30 ¢ X B) 3l € X r){31}c X

6 fxa 3 muOoEHH noOpoKHA?

a) P — MHORHHA IIPOCTHX YHCEJ, 10 JLIATECA HA 3.

0) R — mHuo%uHA DaraTokyTHHUKIB 3 O11bmr Hisk 10 cropoHamm.
B) () — MHOMHHA YHCe I, KpaTHux 8, Mmizk 25 1 30.

r) S — MHOMKHHA TPHREYTHHKIE 3 JIBOMA I'OCTPHMH KYTAMH.

P

11

7 3 AKHX eleMeHTIB cKJanaeTbes MHokuHA PN Q7

a) {1; 3} 0) a) {4; 8; 10}
B) {6: 7:9: 11} r){l1;3;4;6;7; 8 9;10; 11}

8 3Bmaiymite n(M U N), akmo M = {r; n} i N = {B; 1; 1; b; H; a}.
a) 0 0) 2 B) 6 r) 8

9 OO0CepiTh icTHHHE TBEPIKEHHS, AKII0 MHOKHHE A = {B; e; J1; 1; 4}, B = {M; 1; p}
ta C = {M; 1; p; H; H}.

a) n(B U C) <n(A) o) n(B U C) < n(B)

B) n(A N B) < n(A) r) n{A N B) > n(A) -
10 3Buainmte n(1), axmo muoxuaa T = O, \ -

a) —1 6) 0 B) 1 r) 10 \
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T Vector. Maths&Science ta © Butapunuree «/linrsicrs. ¥oi npasa saximent. JKoJHa 9acTHia 0iel nyonikai He Moke GYTH BUITBOpEHA,
epekcHa B nomykomil cietest abo nepefana B Gyk-axiil iHuni Gopa GyIL-gkHMH cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 3a #o X —
oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.



lNpoekTHa poboTa
«MHOXWNHWN»

Rpoxr ® O6’eqnaiiTecs y rpynu 3a IHTepecaMm.

Rpoxr @ [IporeniTe comiosiorivHe OOHUTYBAHHS YV KJIACI TA BHKOHAMTe
3aBIIaHH.

I'pyna 1. «Kyninapia»

1 Ilpoeenits corioJiorivyHe OIMMMATYBAHHSA Y KJIACI TA 3 ScyiTe, XTO 3 BAIIHX
OHOKJIACHHKIB TAa 0JIHOKJIACHHIIEL M0J1100JIde CTPABH YEPAIHCBKOI KYX-
Hl, KOMY OLJIBIIEe cMakye 1TadiichbKa KYXHS, a4 KOMY — (hpaHIly3bKa, XTO
3 HUX JIIOOUTHL CHOKHUBATH CTPABH BCIX I[HX KYX0HBL, XTO — YKPAiHCBKOI
Ta ITAMIHCEKOIL, XTO 1CTh CTPABH YEPATHCEKOI 1 PpaHIIY3BKO1, KOMY JI0 CMaKy
CTPAaBH (PPAHIIY3BKOI Ta ITAJIICEKOL 1 KOMY 3 VYHIB TA VYEHHIIL BAIIOTO
KJIACY HEe CMAKYIOTE CTPABH O0HO1 3 [IUX KYXOHE.

2 OdopmitTs oTpEMaH1 AaH] 34 JOIOMOrow aiarpamua BenHa.

3 Ilpesenryiite miarpamy y Kiaaci. llocrasre 3anuTanHg oqHOKJIACHHKAM

Ta OJTHOKJIACHHI[SAM:

* CRINIBKH OJHOKJIACHHUKIB TA OMHOKJIACHHUIEL HOJKOJAITE CTPaBH
VEpalHCBKOI KYXHI, aJie He 1I8Th CTpaBH 1TaMiickkol Ta (hpaHIy3bKO1
KYXOHE?

* (CEKIJIBKOM OIHOKJIACHHKAM Ta OJHOKJACHHIIAM cMaKye 1TaJiHcCEKA
KYXH#, aJ1e He 10100aeThes (hpaHIy3bKa TA YEpalHChLKA?

* CRUIBKH OJJHORJACHHEIB TA OJJHOKJIACHHIIL OJII00ISI0TE CTPABH JIHIIE
VEPAIHCEKOI KyXHi?

* CRINMBKH BAIIHX OOHOKJIACHHKIB TA OJHOKJIACHHIIL He II8ThE CTPaBH
“#OTHOL 3 THX KYX0HE?

* CRUIBKHM VYHIB TA YYEHHIIEL B3AJIH Y4aCTh B OIUTYBaHH1?

I'pyna 2. «kMyaurka»

PEII

1 IlpoeeniTk comioiorivHe ONHTYBAHHA
y KJiacl Ta 3'scydTe, XTO 3 BAIIUX 0O]1-
HOKJIACHHUKIB TA OJJHOKJIACHUIIL I10.TI0-
OJIsle CAVXATH pem, XTO Hajlae mnepeBa-
ry J:a3y, KoMy noaodaeTscs poK, XTO
CIIyXae MY3HKY BCIX IIHX HATIPAMIB, XTO
cJIyXae pem 1 J3Ka3, XTO — JKa3 1 POoK,
XTO — POK 1 perl, XTO He CJIYXAe MY3UKY
AOHOT'0 HAIIPAMY.

POK

JIARAS
10&: Vector. Maths&Science ta © Bugasunuree «/linrscrs. Yol npaga saxament. KofHa dacTiHa micl nyonikaigl He Moke OYTH BUITBOPEHA,

epekeHa B MoMyvEosH cHcTes abo nepefana B 0VIL-AK1H 1HINHA dopan BVIL-SKAMH cnocobaMi Des MHCEMOBOTO JOABOTY RIEJABNE. 3a #oIHHX
COCTRRAH HIAKA 9aCTHHA NBOID MATEPIATY He Moke OYVTH ckomiioBaHa 114 nepenpoiaxy abo U8 1HIOT0 BHKOPHCTAHHA.



2  OdopmiTs OTpUMAHI aHI 3a JIoTIOMOro qiarpavmu Benna.

3 llpesentyiite miarpamy y kiaaci. llocrapre 3anuTtanHsa oJHORIACHHKAM
Ta OHOKJIACHHIISIM:

CKLIBKH OHOKJIACHHKIB Ta 0JHOKJIACHHIIE IOTI00IAIOTE CJIVXATH JIHKAS
1 pOK, aJIe He CJIVXAKTE pen?

CRLIBKOM OTHORJIACHHKAM TA OJIHOKJIACHHIIAM I1010086ThCH CJIYXATH
perl i pox, aJie 10 BIoaodu axas?

CELIBEH 0JTHORJIACHHKIE TA 0JHOKJIACHHIL MOJIHOJIAI0TE CJIVXATH JIHIIIE
pen?

CHRLIBLKHA BallHX OJHOKJIACHHKIB TA OJHOKJIACHHIIE CJIVXAIOThH MY3HKY
BCIX ITHX HANpaMig?

CRiNBEH YYHIB T4 YYEHHIIL B3AH VYACTE B OIMHTYBAHHI?

I'pyna 3. «Conopt»

1 IlpoeeniTk comiosJorivyHe oMUTYBAHHS V KJIACI TA 3 ACYIITE, XTO 3 BAIIHX
OJHOKJIACHUKIB Ta OJHOKJIACHHIIL 3aUMAaeThCd MMHACTHROI, XTO HAAE
nepeBary Jierkii aTJIeTHIIl, XT0 — KOMaH/IHHM IrpaM, XT0 3aiiMaeThbCsl BH-
JAaMH CIHOPTY BCIX IIHX TPhOX HANPAMIB, XTO 3 VYHIB TA Y4€HHIL BAIIOIO
KJIACY 3aiMAaeThCH NMHACTHRKOK Ta JIETKOW ATJETHKOW, XTO — JIETKOH
ATJIETHKOK TA KOMAHIHHMH 1I'paMH, XTO — KOMAHIHHUMH Ir'paMi Ta T'IM-
HACTHROK, 4 XT0 He 3aiMaeThCd HOTHUM 13 [TUX HATIPAMEKIER CIIOPTY.

2  OdopMmiTe oTpHMAaHI JaHl 3a AoroMoron marpamu Benna.

3 Ilpesentyiite miarpamy y ruaci. llocragre 3anuradnHsa oqHOKJIACHHEAM
Ta OJJHOKJIACHHUIIAM:

CKITEKH 0JTHOKJIACHHUKIB TA OTHOKJIACHHAIIE 3aHMAIOTHECA TMIMHACTHEROI Ta
JIETKOK) ATJIETHKOI0, aJie He 3aiiMalThCA KOMAaHIHHUMH BHIAMH CIIOPTY?
CRUIBKH 0MHOKJIACHUKIE TA 0JHOKJIACHHIIL HAAOTE NIepeBary KoOMaH/I-
HHUM BHIAM CIIOPTY T4 NMHACTHII, aJile He 3aUMaloThes JIEMKOK ATIeTH-
KOH?

CrlIEKH 0THOKJTACHHKIR TA OJJHOKJIACHHIIL 3aHMAOTRECH JIHIIe MMHA-
CTHRO?

CEIIBEHA BAIIHX OJHOKJIACHHKIB TAa OJHOKJIACHHIE HEe 3aMAalThCH
KROJTHAM 13 I[HX HATPAMIB CIIOPTY?

CRITBKH YYHIB Ta YY€HHI[b B3sJIH YYACTE B OITHTYBAHHI?

Rpoxr @ IlpezenTyiite cBol miarpamu iHITHM rpymnam. Poarngaere mia-
rpaMH, a To/l o0roBOpiTE BIAMOBIIl HA MUTAHHS 10 Jlarpam.

Kpoxr @ ObrosopiTk MACYMEH IPOEKTY 3 YCIM KJIACOM.
1o HoBOTrO BH Hi3HANMHCA OJHE PO OJTHOTO?

[Ipo gkl BonogodaHHA BH XOTLIH O IIIe HOroBOpUTH?

o Branocs Halikpaine, a M0 BUKJIHKAJIO TPYTHOIL?

1o dyso paimmkasimum? o He cnopobanoca?

[llo Bu © 3pobum mo-iHIIIOMY?

T Vector. Maths&Science Ta © Bunapunurso «Jlinrsicrs. Yei npasa saxsment. HofHa 9acTiia micl mybnikaigl He Moke GYTH BLITROpE
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epekcHa B nomykomil cietest abo nepefana B Gyk-axiil iHuni Gopa GyIL-gkHMH cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 3a #o X
oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.
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0]

304 3a roroumu jgiarpamavu BenHa onHNNTE BiIHONIEHHS Mizk MHOMKHHAMH
P,QraR.

T
S

305 “Match the pairs.

: : B 3 A B
Union B Emptyset (AN B=0) C Intersection
306 Complete the table.
4 i
Description List

FE 1s the set of all odd natural
numbers less than 12.

C=12;4;6; 8;10; 12; 14}

F'is the set of the letters in the
word «flower».

M= {p;1; g}

o o

11%.‘5 Vector. Maths&Science ta © Bugasunuree «/hinrsicrs. Yoi npaa saxament. KofHa dacTiHa micl nyonikaigl He Moke OYTH BUITBOPEHA,
T abepekcHa B IMUyKoRI cHeTes abo nepenana B SyIk-gxili inuni gopan Gyas-gaxkuvu cnocobamu Ge3 NHCLMOBOTD JOABOITY BHAARIE. 34 MOIHHX
COCTARAH HiSKa 93CTHHA 00T MATEPIATY He Mose DyTH ckomifiosana 14 nepenpoiaxy abo 108 IHIMOTO BHKOPHCTAHHA.



LincHi yuncna. KeagpatHi
KOopeHi

bBinenmers onei aymae, 1110 Bel HAAB- \
H1 YHCJIA € 3BUYaHUMH, 1X JIEI'KO YUTATH,
JIETKO BHKOPHCTOBYBATH 1 BOHH MalOTh
3BUYHY )1 Hac hopMy ILJIOTO YHCIA,
3BMYAITHOTO A00 JeCITEOBOTO P00y 3 KLUIh-
KOMAa 3HAKAMH ITicJIisg KOMH, AJle 1ie He-
npasga! CeiT unucen — e ceit Hea odbme-
#eHb! [leperaskuo yucna, ASKHMHE MH KO-

1
: . PHCTYEMOCH, HACHOPAB/1 He NPALITH
Tak, sk MH odikyemo. e ozravae, mo M
He MOKEeMO0 3allHcaTH Bcl 1XH1 mudpH,
1 OCKLIBKH ITHQPH IME/IA KOME HIKOJIH He 34 -
i KIHYYVIOTECs. Yepea 11e X BAMKKO BHUKO-

pucroByBaTi. PoarisHeMo KOOPIHHATHY

| NpAMY, 3YOTHHAMOCSH JIeTaJILHIIIE M1 I11-

mavrarcaavu 112, Yuena 1,1,1,01, 1,011,

1,0112 nmemare Mmimk HuMHA. Y1 MomxHAa

. JOIHCATH IIe OOHH 3HAK IICJAA KOMH

{15 3HOBY 1 3HOBY, 1 TAK [0 HeCK1HYeH-

Nna moeri? Yuena 1,1, 1,12, 1,123, 1,1234,

ey 1,12345. .. Tolo TAKOK pO3TAMIOBAHI

| HA KOOPIUHATHIH MPAMIH M3 YHCJIAMH

112, 1 came B uboMy poafiiii MH DyVIEMO

1 ‘ FOBOPHTH IIpO BCl HAABH1 YHCJIA — J1H-
] ]

CH1 9HCJIA.

Y ubomy pozaini mu: eSS EEEY A

* I13HAEMOCS [P0 MHOKHUHH PAIIOHAJIBEHHAX
TA 1pPAlOHAJIBHUX YHCe,;
* IOBLIAEMOCH, 110 MHOMKHHA MIHCHHAX
YHCeJI CKJIA1aeThCs 3 PAlllOHAIBHHAX \
TA 1PPALIOHAJIEHAX YHCET; |
* HABYHMOCSH BIIPI3HATH KBAIPATHHH
KOpPIHB B1Jl apH(MeTHYHOr0 KBAPATHOTO |

Knwuosi cnoea

* PamioraneHe
yucsio (rational
number)

* Ippamionanbhe
yucsio (irrational

111

ke OYTH BLITROpEHA,
BHIABIA. 34 HOHHX
CTAHHA.

KOpPEeHS; | L
. . l ~ number
* OyImeMo D0OVBATH KBaJIPATHI KOPeHi p s )
R | 2. = JlijicHe 4nAcCI0
; & i [ (real number)
* II3HAEMOCH PO BJIACTHROCTI ) e
4 ~| -+ Ropiusb
apHpMeTHYHOr0 KBAJIPaTHOI'0 KOpPeHs 1~ P .
2 , 1 KB THHI
TA 3ACTOCYEMO 1X, BHKOHYIOYH TOTOMKHI ] O ( i )
; : ' square roo
[epeTBOPEHHA BHPA3IB, 10 MICTATE 1 i q
KOpeHI; . ‘["‘ = _/
* DyJIeMO PO3B'A3VBATH PIBHAHHA BHIY 15/ 5D 91\
x?=a ta ¥x = a. 1141 19D«
/1 ] ‘i' /) \
l._|. 2 B .I

'-H-::IHH& M :I'J}'El.rlllﬂ;ﬂlq Heg-

v gl ——y {
epes zmﬁiﬁuﬁn e T L]ﬁg Gapen D e BT 007
o - """""" 1n|:.|.ﬂ.la 1,}];1 n np .LH'H! :Ii ;



AincHi yuncna. KBagpaTtHi KopeHi

alioHanbHi Yncna

y
|

Ak BH BiKe 3HAETE, MHOMHHA — 118 CYKYITHICTE PI3HHUX
[osnavenns MHOMHHN 00'eKTIB, K] NPHUITHATO HA3UBATH eneMeHTaMiA. Bimmorizg-
HRTY PRI aoeT HO JI0 BJIACTHBOCTEH YHCce I 1X MOKHA KJIacH(pIKYyBATH
| urepown N noxomurs B pl3H] MHOMKHHHN YHCeJI, K1 [I03HAYAKTECHA CIIeIialIb-
' Bl/l JIATHHCEEOIT CJIOBA .
| HHMH JIITEPAMH.
natura — IpUposa.
Hanpuknan, MHOKHHY HATYPaib-
HUX YHCeJI I03HAYAal0ThE JJitepon N
1 BOHA CKJIAIAETHCH 3 YCIX YHCEeJ, AK1
MH BHEOPHCTOBYEMO IIiJI 4ac JI490OH
npeaMeTie 11; 2; 3; ...}.

Hoanauerss muosmiy MuomuHAa HiIHX 9HCes] II03HA-
HLTHX 9uces1 JaTepoio Z

e YaeThCA JITEepon Z, CKIaIaeThes 3 HATYPAJIBHHX YHCE,
11OX 1TEL Blll HIMElILKQO' .e .
B o iM OpoTHJIeRKHEX 1yrena 04...;—-3;-2;-1;0; 1; 2; 3; ...I.
enoea zahl — gmesno. ; :
Muo:xMHA HATYPAJIEHHAX YHCE] € MIIMHOMKHHOI IILITHX,
AR tooro N c Z.

Iimi ymena Ta apodoBi, MoOaTHI H B €MHI YTBOPIO-
I0Th MHOKHHY palfloHaIbHHUX yncel. MHoxuHY paiio-
) HAJILHHUX Y1Ce]I H03HAYATEL Q.

Homipxyiire! MuoxuHA HATYPAIBHAX YHCEI€ MiJI-

Hu npasuisio, wo MHOKHHOI MHOKHHHA IILIHX, 4 MHO-
gqucnao 0 HAIeKHUTE 0 Q

SKUHA IUTHX — [MIMHOSEHHOK MHOMKH-
MHOHEHHHE HATVDATLHIX
e Ya? HH paljoHaabHEX. CIiBBIIHOINIEHHS
M1 [IHMH MHOMHHAMH 34 JJOIIOMOI0OK
_ marpam Berna nonaso npasopy4. OnHe 9ucsIo MosKe Ha-
JIERATH 0 KUIBKOX MHOMRHH 49Hce)1 ofHodacHo. Hanpn-
- - knan, 2eN,2eZ12 €.

Tepmin «parjonasisae

HUCA0» HOXOAUTE Bl . . .
JATHHCLKOID CJI0BA ratio — Panionansni yncia — 1e Oy/ib-aKi yucia,

poaym (GyrBanbHmii AK1 MOKHA 3allHCcATH AK BlJHOIIEHHS JBOX
HepeK/iajl «palioHaibie L1LJINX YHces1, TOOTO ¥
YHCII0 — PO3YMHE a

YHCJION ).

BIﬂ‘HHﬂi“E,,I[EEIiEJEZib?EU.

1 3
CE }1 = :9; 0,3; 5,614... — 11e pammoHaJIEH1 YHCIIA.
Yuenmo 5 MoKHA 3a0MCATH AK i.

1

Yueno 0.3 MokHAa 3andcaTH 9K —.

10 -
Yueno 5,614 MoKHA 3a0HCATH AK D 16{]1{}40 5 ggg, 258[][]”;.

e Ta © Bumanunureo «Jlinrercrs. Yol npasa saxaimed:. HKoiHa 9acTHHa icl myomikami He Moke 0yTH BUITBOpEHA,
cHeTesi abo nepefana B GyAk-Akii iHui Gopa GyIk-gkuME cnocobamy B3 MHCEMOBOTO JOARGIY RHJARIS. 33 #o HIX
Ka 9aCTHHA HLOTD MaTepiany He Moske DyTH ckomiiopada 14 nepenpoiaxy abo 1M IHINOTO BHKOPHCTAHHA.




Panionansri yncna Takom MOKHA NOJATH Y BHLJIAL 1eCATKOBOTO Jpody.

Jlnsa nporo HeoOX1IHO YHCEILHHE MOJLIHTH HA 3HAMEHHHE.,
%= 5:8=0,625 ”}: -7 :4=<-1.75 -g—= 5:9=0,5555...=0,(5)

0,625 Ta —1,75 HASHUBAITECA CKIHYEHHUMIU decamKosumu opobamil.

A or y npobi 0,5555... baunMo, 010 YHCI0 5 IIOBTOPHETHLCA 3HOBY 1 3HOBY.
HecaTrori qpodH, K1 MAKOTE V IpoDOBiH YacTHHI HHQPH, 110 IOCTIHHO IIOBTO-
PIOIOTECS, HAZWBAIOTHLCA HECKIHYeHHUMU NeploduyHUMU 0ecAmKo8UMU
dpobamu. 3anuc y Oy:KKEax 03Hadae, mo mudpa 5 mocTiiiHO MOBTOPHETHCS, 1
yuTaeTbes: «0 mmux 1 5 y nepioa». Hasenemo me npuriIaay HecKIHYEHHHX
NepPIOJUYHAX JeCATKOBHX JIPODIB:

1 13 23

—=0,3333...=0,(3) —=0,8666...=0,8(6) = =0,696969... = 0,(69)
3 15 33

¥ei1 HaTypaJabH1 Ta L Yucesia, 3Bu4YaiiHl ApodbH Ta JecsaTKOB1
npo0u i3 CKIHYEeHHO KLNBKICTIO 3HAKIB Iiesid KoMH abo
eploJHYH1 JecATKOR] JIPo0H € pAIlOHAIBHHMH 9YHCJIAMH.

Ipurknan

1 Kopuerywouncs cuMmeonamu € abo €, 3anoeHITE nponycku. llogcHiTe
CBOK JIVMEY.
e 121

a)2,31( |N 5)-8 @ B) 0,8 | @ B2
Poag’sazanusa

a) 2,31 & N. Hucno 2,31 He e eJileMeHTOM MHOKHHHN HATYPAJIBHHUX YHACET,
D0 HEe BHKOPHCTOBYETLCS [JIA JIIY0H IIPeIMEeTIB.
6) —8 € . Ynciao —8 ¢ eneMeHTOM MHOKHHH pallioHAJBHHX 4dHce,0
i
B
B) 0,8 € . Hucno 0,8 e eneMeHTOM MHOMKHHH pPAalllOHAJBHHX YHCE,

\ . 8
OCKR1LJIBEEH MOME E}TTH SdllHCaHO ¥V BHI'JIA ﬁ

121 121
r) 11 € Z. HUneno {1 € €JIeMeHTOM MHOKHHU ILTHX YHCeJ, OCKLITBKH

OCKLITBKH MOMe DVTH 3alACcaH0 ¥ BHTJIST

nopiBHIOE 11.

| Mon pamnx?ih'ecn 1 m

307 llpounraiiTe TBep/iKeHHS 1 BH3HAYTE, AKl 3 HHX ICTHHHI, a K1 — XH0HI,
[losicHITE cBOIO TYMEY.

a) Yei mn 9yichia € pamoHaaeHEMHA,  0) 0 He e pamnloHaJIEHHM YHCJIOM,
B) Y1 gecaTroBl Ipo0H € palloHAIEHEME YHCTAMH,

-
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T Vector. Maths&Science ta © Butapunuree «/linrsicrs. ¥oi npasa saximent. JKoJHa 9acTHia 0iel nyonikai He Moke GYTH BUITBOpEHA, —
epekcHa B nomykomil cietest abo nepefana B Gyk-axiil iHuni Gopa GyIL-gkHMH cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 3a #o X
oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.



r) € mesaxri parloHaJIbLHI YHCIA, AKI HE MOMRYTE OVTH HOJaHl ¥ BHIJIA]
a

Fﬂ,ueaibEZib;ED.

308 DBubepiTs Jume il YHCIA.

3 OVEEB, 10 MO3HAYAOTE LI YHCIA, CKJIAMITE HA3BY HATOPOIH, BOJIOJApeM
arol vy 2004 powi cras Arapii lllesuyenko ax Hallkpanuil rpagensh CBpomH.
Ilo Toro ne apanHa 3nodyeaan gume Oner braoxia ra Irop benanor. AH-
npii — Hallkpamuii boMOapaup 30ipHOl YEpalHu B icTopil, HA HOTO paxyHKY
48 romnie. lllepduenko — mepmuii TpeHep 30ipHOI YEpalHHl, AKHWIl BUBIB KO-
MAHIY V ILIei-og Ta JIHIIOB 3 HEI BiKe 10 YBepTh (hiHaJy.

A = 3 1065 E -4 .5
0O 65 O 6,75 JI —-102
21 121 36
BN 85 B i

M 2¢ g 33 S | ()

309 3anuunTe y BHIVIAM 3BHYAHHOTO JIpooy.

3 4
a) 45 0) —4 B) 23,1 r) —92.725 1) 5E e) —3?
310 3BamnmTe y BHIJIA] JeCATROBOTO Ipo0y.
3 T 5 1 fi 23
R 0 s ") " e
)y ) 12 B) 13 D3 V17 933
. 9 99 i ,
311 3SanummiTe 9HcIa _:I; e 1o m; —6,781; —17 vy BIMOOBITHY YACTHHY
niarpamu Benna Tta maiiTe BiIMOBIIl HA 3ATHTAHHS,
a) Enementom grol MHOEHHA (MHOMKHAH) € YHCJIO %‘E’

0) EnemenToM sfiKol MHOKHHHE (MHOKHH) € ync/10 —32,17 Q
B) EiremMenTOM siK0l MHOEKHUHH (MHOEKHH) € yncsao 07

g 99
r) EnemenroMm saxol MHOKHHHA (MHOMKHH) € YHEJIO m‘?

) EneMerToM aK01 MHOKHHH (MHOKHH) € ancsio —6,7817
e) EnemernToM Sr0i MHOKHHH (MHOMKHH) € ¥Hc10 —177

312 OO4YHCHITE 1 BRAMKITE MHOMKHHY, JI0 K01 HAJIEKHTE Pe3yJILTAT.
a) —385 + 370 — 335 + 220 0)—326:13 - =17 B) 166,05 + 32,33

A 13 3 5 16
i LR ] s
T AT ) 1- 1=

p—
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Poarnsaaemo opobiemay curyaiin. 'ocmogap pariauko-
BOl (hepMH, 0 Mae KBaJapaTHy opMmy, Xo4e o0ropoJIuTH
ILISHKY CITKOI0 IJIf BUPOLIYBAHHS PABJIHKIB. 3HAHIITE
MOBHHUHY MUIAHKHA, AKIIO 11 I1oma craHouTh 100 v

fAx baunmo, mepen HaMu nocrasia npodJemMa v BUKOHAH-
H1 [Ti1, 34 JIONOMOT0 K01 MOKHA 3HAWTH YHCJI0, KBAJIpAT
aroro Bimomui. Hexait x M* — moemHHA JUIAHKH, TOAL 11
naonia x* M2, 3a YMOBOIO 331441 MaeMO0 PIBHAHHS!

x2=100 v KBAIPATI
10°=100%1 (-10)? = 100 —
x, = 10 (M) — noBKHHA OIITHKH. 10 ||—10 100 |
X, = —10 — He 3a10BOJIEHAE YMOBY -~ i
3anadi. KOpeH] KBaJIpaTHI ;"J

Binnorine. 10 M — moBxHAHA TITAHKH.
IHHomipryviiTe!

HYucna 10 1 —10 e kBagpaTHUMHI KopeHaMu 13 vuena 100, Yu npapuinLHoO,
romy o 10° = 100, (—10)* = 100. 1o ynena —3 ra 3

€ KBJIpATHHMH

- 2 o ) KOpeHaAMH 13 yucyaa 9?
Keanparuuii Kopids 13 4ucia @ — e YHCII0,

KBaJIpaT AK0ro JOP1BHIOE a.

. R =

b

Ane mume yncro 10 e apuddgMeTHYIHUM KBAJPATHUM |

3 3 : ; Jna apyusocTi g
ropenem 13 yncaa 100. Lle wncro 1 e Bigmosiamaio Ko opo- gaC YUTAHHI CIIOBO

OemHOI cHTyaITi. dapudmerHaHui
AOMOBHIIHMCH He

ApudmMmernasanil KBagpaTHUI KOPiHE 13
YHCJIA @ — 1@ HeBiJ eMHe 3HAYeHHS KBaPATHOTO PT——— |
KopeHd 3 gnciia a. lle noaHagawTs a .

‘\E — \”— — 3HAK KBAJIpaTHOIO 10°
‘ KOpeHH#A, abo paTuKalr; =y |--'—-|
a — MJKOPEHEBHH BHPA3; 10 100
Lo By : ,— —
JE YHTAETHCH HK «KBAJPATHUH KOPIHE 13
100

YHCIa a».

100 ynTaeThes K «KBAIPATHHI KOPIHE 13 ynema 100».
o0 saaiTH 3HAYEeHHA KBAIPATHOND KopeHs 13 9ucsia 100
BHKOHYIOTE 0 «00YBAHHA KBAJPATHOI'O KOPEHA»,

10¢ = 100, oTxe «J'iDD = 10.
bBinenicers 3HaYeHs apH(MEeTHYHHX KOPEHIB — HEeCKIH-
YeHHI1 HeneploaH4dHl JecaTkoBl gpodu. Ilpore e Takil aua-

4YeHHHA, AK HATYPAJIBH] YHCA, 1X HA3WBAKTE TOYHHMH KBA-

D Vector. Matha&Science Ta © Brunasunureo «/lisrsicTs. ¥oi mpasa saxnmen. JofHa 9acTiHa micl myOmikami He Mome € L
whepeikena B nowykosii cheTesi abo nepelana B Gyk-axii inuni dopui Gyak-2kaME cnocobaMil Ge3 NHCEMOBOTO JOABINY BRI AR
COCTABIH HifSKa 9aCTHHA HLOTD MaTepiany He Moske DyTH ckomiiopata 14 nepenpoiaxy abo 08 1HINOTO B OPHCTANY

Bupaa \/E He Mae
aMicTy, AR a < 0.



npatamu. Hanpuma, ‘\/1_6 =4, ‘\,/2_5 = §...

JlobyTHu KBaIpaTHHIT KOPIHE 13 BLT €MHOI0 YHCJIA HEMORIMBO, aJ[3Ke He ICHVE
TAKOIO YHCJIA, SIKe B KBaapaTi 0yso O B eMHaM yncyom. (—1)°=1; (0°=0; 12=1;
(2)* = 4... lle oaHayae, Mo mMIKOpeHEBHI BUPA3 He Moske DYTH BIJI eMHHM.

IlinkopeneBsnit BHpa3 3aB:®x /M JogaTHe 4Hc10 a00 Hy b, Orxe, a = 0.

Hpurnan

3HANIITE 3HAaYeHHA ApHQMETHYHOI'0 KBAJIPATHOIO KOPEHs.

1
a) 4 6) A/121 B) 42500

4

r) /25600 ) al= e) /0,64

25

Poar’'azannsa

a) V4 = 2 6) 121 = 11 B) V2500 = 50
4 A4

r) /25600 = 160 1) = :E z

| b2

e) 4/0,64 = 0,8

[Mlo6 mobyBaTH KopeHi 3 OLIBIINX YHCEJ, BHKOPHCTOBYIOTE Ta0THIN0 KBa-
npaTie duces1 Bijg 0 mo 99, poamimeny Ha dopaalii, a00 KAJIBKYIIATOP.

IHpuknan

O04nCmTE.

a) ,2% 6)/29316  8)~/65°—16°

lob mobyri KoplHE
13 MIIIAHOID YHCA, CII0YATRY
noTpidHo nepeTeopuTH Horo |
B HEIIPABHILHHH 1pid,
a Toa1 J00YTH KOpIHE
3 YHCeIEHHEA

’ T ||25 5 2 TA 3BHAMEHHHKA OKpeMo. |
a) EE: = — & S IE 0) JEBEIE 5, T O RN

B) \/65% —16% =/4225-256 = 3969 =63

Poar’'azaunsa

e e e e e e e e e
. o . e

AT cee

313 3HaiigiTh 3HAYEHHA apH(MEeTHYHOr0 KBAIPATHOTO KOPeH:

a) V9 6) /36 B) V19 r) J81 m) \/144
e) V289 %) 524 H) 7484 K) 529 7)) V625

gm—
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314 OO64HC/TITE, BUKOPHCTOBYIOYMH TAOJIHI0 KBAJAPATIB HATYPAJIBHHX YHCE,
moaHy Ha dhopaalil.

a) /8649  ©)+/2116 B) /1369 r) \/5184 ) £/6724

315 DBwusnavre, un maiorh amict Bupaau. [lodacHiTs cBo0 TyMEY.

a) V2 6) V0 B) /9 r) v-9 m) 5

316 DBurouaiiTe zaBnaHH4.

0,06
4 e apudMeTHIHUM IoBeniTs, € AapAPMETHIHAM
KOpeHeM 4dHena 16 IO YHCJIIO: KOpeHeM 4YHcIa

0,0036
s/ N\

—D He € 0.3 Hee

apudMeTHYHHM apupMeTHIHHM
KopeHeM 4ucaa 25 KopeHeM duciaa 0,9

317 3nHalimiTe yel KBaJApaTHI KOPEeH]1 3 YHCel.

a) 49 D) 64 B) 81 r) 121 m 196
e) 3.24 %) 4,41 u) 6,76 k) 10,89 ) 14,44
318 3HalimiTe apupMeTHIHAI KBAIPATHUH KOPIHE 13 YHCJIA.
a) 0.0l  ©6)0,0841 £)0,1024 10,0036 0 o
1 1 1 7 1
= Bz
®) 395 ) Ta9 ) 1600 o D" 16

319 OO9HCHITE.

49 o5 0.09 121
] 7 \s1 40,16 O\ 36
3
9

'228 2.25 6.76
N \“ 36 oy ") A1 21 M) 1016

320 3HaiiniTh 3HAYEHHS BUPA3iB.

a) JS_E+-\."1_E ﬁ}\/ﬂ—l—-\.j_ﬁ B) 24/169 r) 540,36 ++/144
) V1-0,64  e)10:4/0,25 %) /225 : 100 1) 34676 -0,141
3 1
k)4 +6,.25 1) 74/49-0,09 M) +/200-79  u) V10° -8
117
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321 OO0O4HCIITE 3HAYEHHSI BHPA3Y:
a) Va+7, sxmo a = 9; 18; 29;
0) wfln—m, Axmo n = b, m = 10;
B) x + EJ;, axmo x = 0,16; 0,25; 1,21.

322 O3HaliniTh 3HAYEHHS BHPAa31B Ta Jl3HalTecsd NOCATHEHHA HAHTHTYJIO-
BAHINIOI YEpalHCcEKOI cnopreMenkn Onern XapiaH,

a) +/49 —-\J{-I | OuiMmificERHX irop v Kap'epi;
6) V16 /2,25 OJIMIIHCEKUX Mesaieil;
B) v100 :4/25 30JIOTHX MeaJien;
r) /92 —5-47 cpibHHX Meanei:
1) 344121 —+/900 OpOH30BUX MeIaTel;
3
e) ‘I-J'E-T - 4J{J 5625 MenaJied 4eMITIOHATIB CBITY;
2
10,35 +77+/3136 MeIasei yeMmmoHaTis Esponn;

H) q,/ ,f Py E q..n'Bﬂ | pasu BH3HAHA CIIOPTCMEHKOI0 POKY;

’16
K) Ta-(ﬁ;"q[}ﬂ = 1;’225} . (ﬁ ~ E) pa3iB MepeMaraya y 3araJlIcHOMY

aamry Kybra crity.

323 O04mcaITH, BHKOPHCTOBYIOUHN (QOPMYJIH CKOPOYMEHOT'0 MHOMKEHHS.
a) /13 —12° 6) /257 — 24° B) \761% — 760"
r) v2113° —2112° 1) 2035% — 2034 e) ¥4901° - 4900’

324 llpu akUX 3HAYEHHAX G MAE 3MICT BHPA3:

a) a: 6) V7a: B) V9 —a; r)va—-4; 1) +v-a-2;
o) J(a—1); ) Ja'; m Va'; H}J; ) N-a®.

e T

325 3HaHOITE CTOPOHY KBAJpATA, ILIOIA AKOTO JOpiB-
HEOE: 1 ra=10 000 m-

I |
I |
' 1a=100wm" ;
I |

a) 266 m2; ©0) 0,49 em?; B) 0,01 kM2, 1) 1,21 ra. _
¥ { : :
326 3HAMTEL MIepUMeTp IoJIs KBAIPATHOL (hOpMH, AKIIO HOro ILI0IIA JOPIBHIOE:
a) 1 a; D) 64 ra; B) 2500 rMm?; r)1,69 w2,
.ﬁ

327 @pyKTOBHII caJl, AKHI Mae KBAJApaATHY (hopMy, 3acaleHo JepeBaMi. 5 a
aacaqkeHo a0yHaMH, 4 4 — BUIIHAMH, 2 4 — rpyIaMi, 3 a — cJIHBaMH
Ta 2 4 — 4YepelrHaMi, SHAHIITE IepuMeTp caly.
p—
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. IppauionanbHi uncna. flilicHi uncna

Ha mowaTky posmijy Mu po3noBijajiu, 1o B Mare-
MATHI[l € TAKl YHCJIAa, AK1 BAKKO BHKOPHCTOBYBATH
B peaJlbHOMY 3KHTT1, OCKLJIBKH KIJIBRICTE iX IIHQpP IHic-
Jisi KOMH HIK0JIA He 3arkiHudyerbed. o & e 3a ynena?
Ile ippanionaneHi 9HcA.

[Ipurnangu Takux ducer: «.E , T, e.

3rifHO 3 PO3PAXYHKOM HA KAJILRYIAPOPI MAEMO
2 =0,414213562373... I3 uncyiom 1 («mi») BH Bike 3Ha- | 11100 00HCINTH 3HA4eHHS
HOMIIHCE paHille, Ile YHCJ/I0, M0 € BIIHOIIEHHAM | V2! SRTRESN 8d
NOBMKUHY KOJIA 110 fioro miamerpa. Yucsio e («e»), abo umenmo | FA/IPKYIHTOPI CHMEOI <
Eitslepa, BAKOPUCTOBYeTRCS 171t 00YHCIIEHb Y MATeMa - (FopiEERRanpaTHRT,
THII] cTapiroi mxosH. O04He BT 3HAYeHHS [THX YHCe, HOTIM mn:k.np:i 2 i romi
OTPHMAEMO HeCKIHYEeHHI Heneploou4Hi decAmKosl i
dpobu:

J2 =1,4142135... n=3,1415926... e=2,7182818...

Y iXHBEOMY JeCcATEOBOMY 34IlHCl He 1ICHYE Imepiojy.
3a nmorpedH 1X BHKOPHCTOBYVIOTh, OKPYTJIMBIIH /10 IIEB-
HOro poapany. Hanpurnan, yneso o HalgacTimme oKpy-
FJTIIOTE JI0 COTHX 1 M1 9ac 0049HC/IeHb BHKOPHCTOBYHOTE
3Ha4dYeHHd 3,14.

[IpuxknanmaMmu ipparioHATBHAX YHCce)T TAKOMK € YHCA:

= e g — _—

J5 =2,2360679... /15 = 3,872983... - Tepmin «ipparionasie
YHCA0P MOX0MHTE B
V29 = 5,385164... /101 = 10,04987... A e TR
3 TAKUMH YHCJIAMH MH 03HAHOMHMOCH TH]] YaC BHB- ratio — poaym
YeHHA HACTYIHHX TeM. Bupaau, mo micTATE 3aMIHHY (OyxBaILHHIT HeperJIaj

I/} 3HAKOM KOpeHS$, HA3HBAKTLCH IpPAlioHaabHuMl — ‘IPPALIOHANILHE YHCI0 —
supasamu. Muoxuny ippalioHaIbHAX BHPA3IB M03HA- HEPOIYMHE HHCIIOR),
4ai0Th Jitepow I. " —

IppanionansHi YMesa — e YHCeia, K1 He MOKHA
aanucaTti y hopMi 3BHYAITHOTO Ipody %‘ ,nmeailbeZ
1b#0.

Muomxunaa, mo od'egHYe BCl HAABHI YHCJIA — PalllOHAJIBHI
Ta 1PpAlllOHANEH], HA3WBAETECHA MHOKHHOKO MIICHHUX YHCEeL.
By/b-fKke 4HCTI0 € parioHaIEHIM a00
ippamoHaabHuM. Muosxuay mificHux
qmceJ Mo3HavyawnTs Jitepowo R. Baae-
MO3B 30K MK HATYPAJLHHME, I11JTH-
MH, PAIIOHAJTBHHUMH, 1ppAllOHAb-
HHMH Ta JIHCHUMH 4YHCJIaMH MOKHA
300pa3uTH 3a JOIOMOIOI0 Jiarpam

Beunna. |
© Vector. Maths& Science Ta © Brgassnureo «/linrsicrs. Yo npasa saxmment. Kofsa 9acTiaa nicl myGnikaii He Moke GYTH BUITBOR
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Ipuxknan

Buanadre, gKe 3 4HCeJ ippallioHAJIbHE, a4 SKe — pallloHAJILHE,
a) 3,1415 6) e B) 0 r) N7

Poar'sazauasa

~ 31415
a) 3,1415 = 10000

TOMY 1l palllOHAJILHE YHCJIO0.

0) e = 2,7182818... — He MOKJIHBO 3allHCATH Y BHIJIA/l 3BHYAHHOTO

npody, TOMY I1e 1ppAalll0HAIBEHE YHCJI0.

0 . g
B) 0= - — MOYKHA 3aIHCATH y BUIJIS/L 3BHYAHHOTO npo0y, ToMy IIe pa-

IMOHAJRHE YHCJIO.

MoskHa 3anucaTH Vv BHIVIAA 3aBHYailHOro apody,

r) CRopHcTaeMOC KAJBEYJIATOPOM, MO0 3HAHTH 3HAYEeHHSA —\E . Maemo

\E = 2,645751311... lle ynciio He MOMKJIMBO 3AIHCATH V BHIJIAM]
3BUYANHOTO Apody, OT:Ke IIe 1ppallloHATEHE YHCIO.

Ipuxnan : o o

Hano: I — MHORHHA 1ppalioHANLHHX 4Hce), () — MHOKHHA palo-
HAJILHUX dHce], i — MHORHHA TIHCHHX 4YHce . 300pasiTh BiIHOIIEHHSA
MIsK MHOMKHUHAMH 3a Jonomorow jgiarpamu Bemna. Y npasuiabHMiA
sanuc I ¢ R? ApryMeHTYyiTE CBOIO JIYMRY.

Poar’'sizanusa

. OCEKiBKH KOMKeH eJIeMeHT MHOKHHH [ TaKoX
¢ eleMeHTOM MHOUHH R, To 3anue | ¢ R —
OpABHNIBHHH.

nunpannwﬁzﬂﬂw Q O .

328 BubepiTh Juire ippalioHAIBHI YHCIIA.
a) 1,789 6) 5,555... B) T r) V2 0,12  e)v25

329 DBuanadre, AKi 13 3aIMHCIB IPaBIJILHI.
a)B6ER 6)56¢N B -4542€eR 1) -187€Q wm~5€Z

e)lf-ew H)NTEQ m)-12€Z H}IE%ER 1)8¢Q

330 KRopueryoyHcs RATBRYJIATOPOM, 3HAHIITE 3HAYEHHA BHpasie. PeayaesTart
OKpPYTJITE A0 COTHX.

a) /2 6) /3 B) V7 ) 4/1,2 1) /99

g
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331

IppauioHarbHa iHmyimubra Bnebrenicimo

332 Cepenunucen —81; 5;-91,4; 9,(9);

()b’emuaiiTecs B mapH Ta oOrOBOPITH, 0 03HAYAKOTE 111 CJIOBOCIIONYYEHHS.
3a moTpedn cKopHCTANTEeCh THTePHET-THepeTaMH.

HepayioHaAbHe piuieHHS lppauioHarbHui cBima

IppauioHarbHa Bipa

PauioHaAbHE MUCAEHHS PauioHaAbHe BukopucmaHHs

3. 94,5 f11; 564; —1—; —/8; ~2; \36
oBepirs: 5 2 3

a) HATYpaJLHI; 0) 11, B) pamloHAJLHI;, T) 1ppallioHAJBHI, M) JiHCHI,

333 Ropueryouuck cuMBoIaMu € abo €, 3anoBHITE npomnycku. [losgcHITE cBOO
AYMEY.
a)-1| |N 6)0.3 '@ B)-3,49 | Z r) 8,9(1) | @
03[R 2 [ I xR m) =1

334 Poap'skiTE PIBHAHHS 1 BRAYKITE YC1 MHOKHHH, 10 SKHX HAJIEKATE 1X KOPEHI.

g L pe—1 2% _3x+ 2 s s N, it
V55 2l 9N 1 2 B~ g
xr=1 3x 1 1 2x+ 1 X
== ) = = +1
N5 8 N gr-12 9x+18 Wt -9
335 HRopueryoynch KAJIBKYJIATOPOM, IOPIBHSANTE:
a) \/5 Ta 3; 0) \/E ta —1; B) 43 Ta 7,1; r) /17 Ta 4.
#

336 O0epiTh cepen MoJaHUX YHCEJ 1PPAllOHABHI TA PO3TALIYVITE 1X B MO-
PAORY 3poCTaHHSA, MO0 Mi3HATHCSA, B AKOMY VEpaiHcbKoMy MicTi ['ommisya
3aMoOBJise crelederTH /1718 CBOIX (pLIbMIB, 30KpeMa JIJIS TAKHX CTPIYOK,
ar «appi Horrepy, «Xanx», «/liomuaa-maByr» Tomo.

e N
o |V17| 11| = | 3| 9 |V25| 15| +v2 |—+/8 |-18 |11 14
l\A B K B O E I1 P b J1 K I A J
337 llobynyiiTe KoOpIHHATHHIA NPOMIHE TA MO3HAYTE HA HHOMY TAKI YHCJIA:

a)—V2:  6)0; B) ~4; r) 2,5; D16 e) 11
w) —3; u) —2: k) 1,5; m 1; M) ‘\JE; H) +/25.
* . S
338 JloBeniTs, 10 YHCIIO «.E € 1ppAalllOHATEHAM.

121
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= = e

Pigasnna, npo
MICTHTE 3MIHHY 11111
3HAKOM KOpeHH,
HAAUBAITLCH
ippamnioHaAILHHMEH,

Apundmermrannii
KOPpiHb
KBAJpATHHIE —
e HeB11 eMHe YH0,
KBANpAT AKOIO
HOPIBHIOE (1.

Ippamonannm
PIBHAHHA MAKTL
AMICT, AKIIO
MJIKOpeHeBUI BUPAa3
HadvBae HeBlT eMHHX
JHAYEeHb.
Jx =a
O3:x=0

-

[Homipkyirre!
Yu npaBiiLHO,
110 PIBHAHHS
¥y + 3 =10 He mae
ropenie? Yomy?

¥ miit remi Mu 03HAHOMHMOCH 3 PIBHAHHAMH, IO Mi-
CTATE KBa/ipaTHI KopeHi. HalinmpoceTtimi ippamioHanbsHi
PIBHAHHSA MAaThL BHIJISA] A/ X = @, Je a — JesdKke 9HCI0.
IammaMu cnoBaMH, HeBIlTOMA 3MIHHA MICTHTRCA T 3HA-
KOM KBaJapaTHoro xkopens. Hanpurman:

J_:ﬁi\/}+3=12,\/ﬂx_—3= 18.

[Mlob poar’'sgzaT Tarl pIBHAHHA, TOTPIOHO MPHTATATH
O3HAYEeHHs apH(MeTHYHOr0 KBaJApaTHoro kopensi. Binu-
IIOB1THO, PO3B A30K PIBHAHHS \/x = @ 3BOJIHTLCHA JI0 PiB-
rHoceri x = a°. [Ipn nroMy HagBHICTE KOpeHIB 3aJIeKHTE
Bill TOTO, AKHM € 4YHc/io a. PIBHAHHA He Mae KOpPEHIE,
roau a < 0, ajsxe 3a 03HAYEHHAM IIe YHCJI0 Mae ByTi He-
B1JT €MHHM,

Pisasauaa saay -J; =a,
Oe a — nedre 9Hclo
. i e
Mae poar'sizrn He mae poap’'sa3ris
Axmo a =0, To x = a* Axmo a < 0.
¥

= i

B PigHaHHA He Mae

x=25 KOpEeHI1B

Hpurmnan

Posr’szkiTe pieHaHEA. BRamaiiTe, 110 miTKopeHEeB] BH-
pPA3H HEB1/I €MHI.

a)\x =9 6)vx =—7 B)V14+5x =8 1) \w +12 =4

Poar’sazanus

a) \/_ =9, x=9% x=81 0) Pieuanasa He Mae KOpeHIB.

B) V14+5x =8 r) A +12 = 4
14 + 5x = 82 Jw +12=42
14 + 5x = 64 Jw+12=16
5x = 50 Jw=16-12
x=10 Jw =4

w =42
w=16

sfe 5o Ta © Bujapsnuaree «Jharsicre. Yoo npaea saxmmed:. KogHa gacTiHHa micl nydmikami He Moke OYTH BUTBOpEHA,
ouryrosi cHeTes abo nepetana B OyIE-AKii iHmii gopan GyIk-akaME cnocobaMi He3 NHCEMOBOTO TOABOIY BIJABIA. 3a #oTHIX
A KA 9acTHHA DRONO MATEPIATY He Mooke GYTH ckomifiopaHa A4 nepenpoiaxky abo 18 IHIION BHKOPHCTANHA.




PiBHAHHA BUAY x’=a

3 pIBHAHHSAMH TAKOI0 BHIY BH BiKe MaJIH crupary B 7 kynaci. Hampurnan:
x* =9, x* = 64, x* = 100. KinbricTe Ta HASIBHICTE KOPEHIB TAKHX PIBHSIHE 34-
JeHUTEL Bl TOr0, SKHM € YHCJIO .

Pisaaung suny x° = a,
e a — OessKe YHCJI0

Mae nBa poaB'a3ku Mae omuH po3s S30K He mae po3B'a3kis
Hrmo a > 0. Armo a = 0. Armo a < 0.
X1 =Na x=0 XEP
X, = —a
x:=16 P x*=-16
I1=~JE=4 #= JpED | PiBasinHs He mae
Xy = —4f16 = —4 | KOpPEHI1B
Ipurknan £ =i i -+
Poas’sikiTh pIBHAHHSL.
B a)x*=9 0)x2=-9 B)x*=11 r)(x+2)2=4
Poap’szanna
A x, = =0 = —-\/ﬁ = =3 0) PiepsinHs He Mae KOpeHIB.
| H):t:1=v’ﬁ P):-:+2=~JZ abo x+2=—«f1
X, = =11 x+2=2 x+2=-2
X1 — 0 Xa — —4
( @— ﬂunpamnxyﬁ're:n] O O .

4

339 Poap'sRITE pIBHAHHS.

3 OVEB, 1110 MO3HAYAIOThL JIHIIE T1 pIBHAHHS, AK1 He MAalOThL KOPEHIB, CKJIAITh
HA3BY HAWCKJIAIHINIONO HAPOIHOI'O TAHIIID V CBITL.

B =2 O '-./_:_2 A NI’;-I—B:E b B—J_:D

JI x*=49 K x*=-49 b x=17 II x*=-0,04

9 4
T JE+3-D g =-5=0 (

—
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340 Poar'suxiTh piBHAHHA. BRakaiiTe, o mMKOpeHEeRl BUPA3W HEB1I €MHI,

a) Jx =3 6) vx =0 B) \x =T r)5—+x =0
N5x+2=5 e)y/3x+5=2 ) 2x —4=10 m)V2x—-6=2

341 3HaligiTE KOpeH] PIBHAHHSI.

a) x> =81 D) x2=-81 B) x* =37 r)x*=1,21
mxt=T=0 e)x2+13=0 ®)—x>—2=10 A x+3="7

342 Poap'sixiTh piBHSHHA. BeaskaiiTe, mo makopeHerl BHpa3H HeB1J[ €MHI,
1
ﬂ)Ev’r—=3D ﬁ}I\E=3 B)yx+4 =5 r)43x-5=4
NJ0.34+2=2 Oor+7=T W —o—=12 u)—=—=4

x—-5 Jx+1

343 3HaiiiTE KOpeH] PIBHAHHA.

4 9 1 2
a) x* on D) x* 36 B) 5 X 6 r) =X 10
B x=1¥= e)(2x—-1)*=16 =) (0,2-x*=-7 n)(0,3—x)*=1,69

344 Poap'suxiTh piBHAHHA. BRaskaiiTe, Mo mMiaKopeHeRl BUPA3W HeB1 €MHI,

a) 58 —x* =7 6) yx +9 =4 B) Ywx +5 = 4

r) JiEi-b\"!«.r":—:—ET:ﬁ 1) \{2+~J3+x =6 e) \/B-b 7—x =3

345 Poss'ssxiThL pIBHAHHS, R eiwE et >
| r, x>0, '
a) J‘9I+11=19 ﬁ)qfiEI—T =8 B) J‘BI—I' =8 : III_{—I,I*:H :

€ o , |
346 Pozp'sakiTes piBHaHHA. Toal BeTaBTe 0TPHMAH] PE3YJIBTATH 110 MOPAIKY

B TEKCT HHKYe, 100 JI3HATHCA [[IKaBl BIJIOMOCT1 PO CMITTH.

a) vx = V29 6) 5dx —25=0 5) V3x =35 = g
r) VA7 -2x =5 0 \13+4x+5 =4 e) \2x-36 = 0

RosHy cekyHIOY B CBIT1 3 IBJSEThCA 3,8 KI' «@KOJIONYHO HENIK1IJIHBOTO
CMITTH»; HEIOIIKH, fiedHA MIKAPJIyIa, [MIKIPKAa Bl KapTOILIl Ta 1HIIE.

Bono craHOBHTE | 9% | BiJ cepeqHBOCTATHCTHYHOIO CMITTEBOIO KOIIHEA
cygacuol moauau. Mo ® crocyersesa IHIMHX CRIAJOBHX, TO | %_'_- — 1Ie
KAPTOH 1 marip, _' % | — CKJIO, 04 — ILJIACTHEK, % | — meran i
94 | — immi mMaTepiasm.

347 Poap'sixiTE pIBHAHHA,
a3(x>-49)+232+1)=1T1 6) (x— 52+ (x+ 52 =58
B) (3x+2)3x—-2)=5 r) (Tx+ 1) -2=14x

p—
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uﬁ&._ ﬁtamnocﬁ apndmeTNYHOro KBagpaTHoro

..| e

o
—

Poarnsgaemo BJIACTHBOCTI, Kl IPDYHTVIOTECA HA BH3HAYEHHI]
ApU(pMETHYHOTN0 KBAPATHOTO KOPEHSI.

-

\".— ' A KeamgpaTtauii Kopias Mae
(v3) =3 CBOE H HIHHE CBATO —

{x/;}zm:a, AR a =0

HEeHb KBAJIPATHONO KOpeHs
s 2
Va = lal, armo a — (-2)° = |-2| =2 Boio BinaHagaeThed
ﬁy Ib-AKe JIHCHe YHCJI0 IeB ATH PA21B HA CTOJTTA
Y JeHb, KOJIH 1 YHCO0, 1
rf | — T
f'ﬂ " = |a"|, armo @ — fS. —132|=9 _unpmzmnnﬁ HOMED

MICHILH € KBAJIPATHHMH
' KOpEHAMH 3 TBOX OCTAHHIX

M e \/E . JE G f 4. 1 ,\/_ F - ' uudp pory (Hanpukan,

OyIb-AKe JilficHe YHCI0

05.05.2025).
a>0,b=0 B :
\{E Va >0,b>0 .
= ARMO =W, O = o
b b J 5 5
Hosegeuus
‘JE =0, garmo a = 0 .J_::. 0 BIACTHBOCTEH
apindMeTHIHOro
\/E > \/E, SARImo a = 0, \E 3 V'E KBAJPATHOIO KOpeHs

B b2 0,.a4>0b &

ToroxHocTi (Va)?= a, Ya?=|a]

1. JInnsa 6yas-sikoro a > 0 npaemisHo, mo (Ya)?=a.

L . R

2. Jlns 6y/ib-9KOro MHCHOTO @, IPaBHIALHO, 1o Va2 =| a|.

Y woMy nmosagarae BIIMIHHICTE Mi%K TOTOMHOCTAMH?
1. 3HailineMo 3HAYEHHA BHPAa3y (\/_ )%, fArmo coodatry mody-
TH KOpPIHB 13 yMcesaa 16, Toal miaHecTH Horo 10 KBAApaTa, MaeMo
(Ji_ﬂ)ﬂ = 4* = 16. 3HageHHd TIKOPEHEeBOro BUPA3Y He 3MIHHJIOCH,

aJie 118 TOTOKHICTE Npalfioe JIMINe NJIs8 HeBlJl eMHHUX dHcell. A, Ha- V\*?
OpUKJIA], BHPaA3 (1/—-16)° He Mae 3MICTY, TOMY III0 HEMOKIIHBO 7

100YTH KOPiHE 3 BT eMHOI'0 YHCJIA.

2. V npyrii TOTORHOCT1 3MIHHA @ MOKe HADYBATH OyIb-AKHX
3HAYEeHB 1, HANIPHUKIAJ, BHPa3 J{—lﬁf Mae 3MicT. AmEe YHCIIO 1
B KBAJpaTl 3aB:H HEeBUI eMHe 1, AK HACJIJI0OK, 3HAYEeHHA Kope- =
Hd icHye. OTire, \/{—IE}E = |-16] =16. 3HavyeHHa apH(METHIHOTO 6

EBapaTHOI'O KOpEHHA Mac HHG}FBE.TH JIHIITe HEBiH,’EIHLHHK JHAYEHD,

TOMY BHROPDHCTAHHHA MOAYJIH Ta€ SMOI'Y OTPHMATH TaRKe JHAYCeHHH. 125
T Vector. Maths&Science Ta © Bugapunurso «Jlinrsicts. Yei npasa saxument. HoJHa 9acTiia micl myGnikaigi He ; ¢ DYTH BUITBOpEHa,
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Hpurknan

3HalIITE 3HAYEeHHS BHPA3iB.

1
a) (\/4)? 6) (—/7)° (3,4)°
r) \/(~8,3)° m 12 - /12 e) ,/2- ,/2—
Poar’'sazanusa

) Way=4 6)(=7):=T E)ﬁ/(a,afz]g,m:s,ﬁi r}J(_s,3)5= -831=83

KopiHb i3 cTeneHsn, fobyTKy Ta 4acTKun

o modyTH KOpPIHE 13 cTeneHs, NOTPIOHO OCHOBY 3AJHIIHTH TY caMY,
a NOKA3HHEK cTeneHs MoJLIHTH Ha 2.

Teopema npo Kopius i3 erenensa. /1a Oyas-axoro miicHOTO a,
HATYPAJILHOI'O 711 IIPABHJILHO, 110 Ja*" = la|.

[lpuknan
SHaliniTe 3HAYeHHA BHpa3y: a)13"; ) A/(-2)°.

Poar’azanus

a) V13' = [13|= 169 6)V(-2)" =|-2%|=]-8|=8

[Mpuxnan

SHAHIITE 3HAYEHHA BHPA3Y:
a) va'© : 0) wq"fm; B) *JIEHE  ARmoa<=0; 1) 1}'3:2.}'1“, AR x <0, y =0,

Poar’sizaunsn

a)a® =la’|= {—gﬂ kim0 @ < 0

B) y16a” =4 |a’|=—4a’

r) Ax’y" =lx| 1y, x<0—=|x|=—x,y20—|y*|=5% | x| || = —xy'

a’, axmo a = 0:

6) V' = e, ¢ 20— '™ = et = ¢t
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o6 mobyTr KopiHL 13 MOOYTRY, MOTPiOHO JOOYTH KOPiHE 13 KOMKHOIO 3 MHO-
SKHUKIB, 4 Pe3yJIbTATH MepeMHOBUTH. BiaacTuricTs cripaBayeThes OISl IBOX
1 DLIBIIE MHOMKHHKIB.

Teopema npo Kopius i3 1o0yTRY. /g Oyab-akux a >0, b > 0
MPABHJIBHO, M0 vVab =+/a -+/b.

Brnacrusicts npaittoe B 0d0ox Hanpsimrax. Lle ozaavae, mo Mmaemo obepHeHe

TREP/IKEeHHA:
u"E : \!'I_Jr =4/ab.

Ipuknan

3HaiIITL 3HAYEHHA BUPa3y: a) \/49-2,25; D) \/27 - u@; B) 4/360-90.
Poar’'azanus

a)\[49-2,25 =49 - /2,25 =7-1,5=105 6)v27-V3=+/27-3=481=9

B) v360-90 =+/36-10-9-10 =+/36 - /9 - 410> =6 - 3 - 10 = 180

HLo® nodyTH KopiHE 13 YacTKEH (abo apody), noTpidHO J0DYTH KOPIHb 13 JILIe-
HOTO 1 IUVTBHHEKA, 4 pe3yIbTATH MO ILTHTH.

Teopema npo kKopiHb i3 yacTru. /g oynp-akux a >0, 5> 0

IIPABUJIILHO, 110 JE— va
3 b — JE.

Bracrugicrs npatnoe B obox Hanpamiax. lle oaaagae, mo maemo obepHeHe

TBEDIEHHH .
Va _ \/E
CERT

Suaii J% 6 L] J450 - 2
5 HaHIITh 3HAYEHHSA BHPaay: a) e ) \E : B) s X

Ilpuknan

Poas’azannusa

a) 25 _ 25 _ 5 E)£= E=§ B) V450 - /2 =/450:2 =

36 36 6 64
V36 V64 =.J225 =15

|
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MopiBHAHHA BUpas3iB 3 KOpeHAMM

[1l0o6 mopiBHIOBATH BHPA3H 3 KOPEHAMH, BHKOPUCTOBYIOTH TAK] BJIACTHBOCTI:
«f{: =0, akmo a = 0;
\E}\/E, aemoa>0,b6>20 a>b.

ITpuxnan
6 IlopiBusitTe yncia: a) -Jl_E i4; 0) 1,61 «.E
Poap'aszanusa
a) 4=+/17 =16, 12 < 16, 12 < /16, V12 <4
6) 1,6 =+/1,67 =+/2,56, 2,56 > 2, \[2.56 > /2, 1,6 > /2
Ipuknan == =
. 3HAIIITE 3HAYEHHA BHPA3y: a) \f 20" —167; 0) m )
| Poags’'azannsa

a) V207 —16* = \[(20-16)(20+16) = +/4-36 = /1 - /36 =2 - 6=12
6) 3-363 = +/3-3.121 = v/3°-121 =3° - V121 =311 =33

@Qnm.mmmﬂ oY

348 Poarngabre zanucu. Axl 3 HEX npasuikHl, a g8l — HI? [losAcHITE cBOW

AYMEY.
a) (JI_D)E= 10 0) {«.;"—1!] )2— BHpA3 HE Mae 3MICTY

|=3 r) {(=3)° =[-3]=3

B) V3* =13
: §=( - &) V-13 - V=13 = (y-13) = -13

I"J';w

349 3BanosHITE TADMHID. 3HAHIITE 3HAYEHHS BHPA3IB,

'/rBHpaa a=1 | a=5 | a=T7 | a=9 |a=20|a=06|a=0,75 .*:1=[},§\H

(a)’ |
\(Aa)* P

gm—
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350 3amorHITE Tab/mmIo. 3HAWTITE 3HaYeHHs Bupa3is. [llo Bu nomiTim?

f’fBﬂpaa a=1|a=-1|a=3 |a=-3|a=40|a=—40|a=0,68 f.]:=—'[l,'l':?r-8\ﬁ

Ja*
Ve 3

351 3anopHiTh TAOMHIN0O. JHANTITL 3HaYeHHsA BUpa3is. [llo Bu nomiTrIn?

'fBHpaa a=1ln=4 |lg=—l1l.n=4|la=2.n=06la=-2. n=6lao=3. n=8 r::=—f3-,;r1.=_§'H

J
‘\:Jﬂ_n #

352 (OOuHCIITE.

a) V5? 6)\(-8)®  B) (=3 r) V0* ) \7°
)40,2 ) V4© DY ®)0.9° ) (=3
%

353 3HaliniTh 3HAYEHHS BHpPA3lB Ta PO3TAIYHTe peaybTaTH B MOPAIKY
3pOoCTaHHA.

3 DYKB, 10 MT03HAYAKTE Pe3y/ILTATH BHPA31B, YIOPSAIKOBAHUX 34 3POCTAHHAM,
BH Jli3HAaeTecs, AKUX nraxie gwoome Pene /lerkapr, dpannyassruii dinocod,
MATEMATHK i BueHmil. Moro crmocrepeskeHHS 3a HHMH CTAJI0 JKEPeIOM
HATXHeHHS [ Horo diaocodebkux posayMmis. ['onosHe npasumo v dimocodii
Jerapra — «cymHiBaiica y sesomy», ¥ XVII er. BBIB TepMiH «IificHI YHCIIa»,
10 BKJIIDYAE pPalllOHAJBHI TA 1ppalllOHAJIBHI YHACIA,

1

r o9 U 0,5./(-10)"

3 3
o a2 v 2
21 TV\3
3 1% 1
o 55T ()
8 25 T 4

354 3HalniTe 3HAYEHHA BHPA3iB.

a) A/9-49 6) ¥36-100 B) 4/225-1,21 r) 4/0,81.196
1) /64 -0,09 e) 4/361-0,04 &) A[1,69-2,56  m)+/0,01-4-16

K) \4,84-0,01  1)4/0,16-5,29 M) +[7.84-0,49  H) /8,41-0,25

e

129
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3556 3HalimiTh 3HAYEHHS BHPA3IB.

"
@ 49 5) 25 ) 0,09 N 676
64 V81 0.16 4

19 6,25 3,24 0,01
ﬂu} 'E} ST oy :HEE-:I —_— H} 2 P L
\'529 \ 0,25 0,64 \ 100
3566 OO0uncniTE 3HAYEHHA BUPA3iB.

a) V1640 6)+/1,69-0,36  B)+f0,01-2,25-2500 1) +/8°-3°

64 1 21 _104 196-529
1) ,,— e},‘lﬂ— ®) Jﬁl—-l— H}J 9
484 36 26 121 784-2116
357 3HaOITE 3HAYEHHS BHPA3IE.

)18 -2  6)+8 -/50 )\0.016 - 1000 M) A2 <14 428

1 5 1 [7 1 1 — [3
gy 475 « 4.5 K) V2% -3.4/2-3° m) T B AT-5

3568 JHalmTe 3HAYEHHA apH(METHIHONO KBAIPATHOTO KopeHs 3 wucaa 168 100,
armpo 41° = 1681,

359 Posgnamite yucao 10 404 Ha MHOEHHEN Tak, mod MoxHA OyJI0 3HAHTH
3HaYeHHA KopeHd., A Toni aHaHmITE V10404,

360 Binomo, mo /1296 = 36. 3uaiinits ¥5184

361 IlopisagiiTe ynena.

a) 01—+/7 6) V61428  B)-11i-+/121 r) 1113
16 3
2) i3 e}\gn &) 61+/35 ) —/33 i -6

362 VcravosiTe BiMmoBigHICTE MixK ToukaMm A, B, C, D, Fta ix KoopiHHAaTaMH.
D L A B F
B S
=4 =] 0 1 2 &

1) A 2) B 3)C 1) D 5) F

29 _ 3 _|5 3
aj\g 6) 2 B)\/; r) J; ﬂJJ;

363 HaiiniTe 3HaYeHHd BUpaaiB. Toml nodyayiiTe KOOPAHHATHHE IIPOMIiHB
Ta IMMO3HAYTE HA HEOMY BCl YHCJIA-PE3yJILTATH.

2V3  9-(3F ®VB  0-4100009 w3 €53

gm—
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364

365

366

367

368

369

O04HCTITE.

a) /98 - /8 6)f14.4.2.5 B) +/33 - 4132 r) A/98 - /128
D32 -424 -3 ) V11 -6 - 21 ) f14 - 18 - /88 m) /2001250

JHAalIITEL TeKLTbBKA TUTHX YHce, SKl 3aJ0B0JIbHAKTE HEPIBHICTE:

a) vx > 5 6) Vx < 3; B) vx >—1.
CrpocTiTe BHPAa3:

a) Va'; 6) Vb, stxmo b > 0;

B) VAc": r) 4/0,25a" , srmo a < 0:

m 24b™ e) V49b™ , o b > 0;

) —U,Bﬁ; H) \/BlT armp ¢ < 0.

Armo a < 0, yu DpaBHILHO, IO
a)va"' =|a®|=-ab 6) v25a'" =5 -|a’|=—5a*:

B) ,\/54,15552“ =8-|a®| | b= -8a'?b'":

P} ‘J{IHEJIEEH :Iﬂ_7| ; Ibﬂl |c-| |: U';Tbﬁ{."‘?

CropocTiTh BHpAaa:

1 8 s
a) JD,EE-mE , ARMIo0 m > 0; 0) EE- . En‘ , AR n < 0;
2 G 1 q 6 8
B) JlEl:r y ,armo x <0, y > 0; r) Emn \fﬂlm n , armawo m > 0;
3 Ebﬁ ﬂiﬂ plZEEEIHE[I
= ,srio b < 0; e carmo c> 0, m<0:;
o a' \/144&13” ) J pe'm" -

) \/{ﬂ! b)Y, armpo a > b; ) ‘\/IE —14x + 49, armo x < T

16

K) (u—b}Jﬂz_22b+b-é,mmlnu*:b; H){Ea—b)J AKIIo a > b.

ia® —4ab+b*

JHaHIITL 3HAYEHHS BUPA3IB,
z 139° - 86" 2(98,5° —97.5°
a) JE-EE —48* 0) \{29‘ - 20° B)J 6 p)J (98, - - )
53 228" —-164°

D 2-77 + (V2 +3) &) \J(5-11)* +(¥11-1)
®) VW3-V —J(WT+9° 1) y(3-+13) +y(13-3)"
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TBOpPEeHHA BUpasiB,
AfipaTHI KOpeHi

IppamionanbHi BHpa3H MOKHA J0JABATH, BIIHIMATH, MHO-
“HTH, IIJTHOCHTH JI0 cTelleHsA 1 OutuTH. Alle € nepeTBOpeHHs,
10 BJACTHEI1 JIMIIEe 1pPAalllOHAJBHHM BHpAa3aM. BHHECeHHHA
MHOKHHKA 3-I11]] 3HAKA KOpeHs, BHECEHHS MHOKHHUKA I 3HAK
KOpeHsd Ta 3BLILHEHH: Bl 1ppallloHAJIBEHOCTI B 3HAMEHHHKY
npoby (nisHaeTecs B HACTYIIHIN TeMi).

BuHeceHHA MHOXHMWKA 3-Ni[ 3HaKa KOpeHnA

Ina Gyns-axux a = 0, [Mlo6 BurkoHVBaTH Pi3HI A1l 3 1ppalloHAJIEHHMH BH-
b = 0 npaBHILHO, 110 pasamH, iX ¢JIiJ IMoJaTH B HalmpocTimii dgopmi, ToOTO
Jab <z Ib YHCJI0 M1/ 3HAKOM KopeHsd Mae OYTH HAaHMEeHIITHM 3 MOK-
’ maeux. llob e apoduTH, moTpidOHO BHHECTH MHOMKHHUE

"= | 3-TI1]] 3HAKA KOPEHsI.

J32 =+/16.2 =

Kpox 1. Posxknanemo miropeHeBHii

| —— BHpPA3 HA TAK1 MHOKHHKH,
{ Jlns Gyas-sxoro miftcroro 32 o6 xo4a 6 3 ogHOTO H06yTH
(1, HATYPAJILHOO 7l KOpIHB.

HPABHIIBHO, LI

a” =|a"|. W

Kpox 2. Jlodbynemo kopisb 13 16, 3a-
OHUIIeM0 MHOKHUK 4 iepe/
3HAKOM KODEHI.

Hpuknag
BuneciTs MHORHHE 3-TT11]T 3HAKA KOPEeHS.

T ) asat 5 Vx* B) -

\ \ | \ | Poap’'azauna
....... \ ﬂ),i'rigﬂﬂz\/lﬁ.g-{f:-iﬂ{ﬁ.
6) 3a ymorow x > 0, orke MaeMo: Vx~ =+/x"x' = I'L‘E'

B) 3a yMOBOW y < 0, 0TRe MaeMo: -y = J_y“‘ (=y) =

Y|y = -y

Ilixg anak Kopeus ‘BHeceHHA MHOXHMWKa nig 3HaK KOpeHA
MOHA BHOCHTH TUILKHA
MOIATHHI MHOMCHUE. Poarnsasemo nonepeHe nepeTBOpeHHS ¥ 3BOPOTHOMY

e HOOPAIKY 1 BHECEMO MHOMKHHUE 4 M1 3HAK KOPEHH4.
42 =16 - 4/2 =

=4/16-2 =32 ' Kpoxk 2. Banumemo 16 mi 3HAK KOpeHs.

sfe 5o Ta © Bujapanuree «/liarsicre. Yoo npaea saxmmed:. FKogHa 9acTiHHa micl nyDmikaini He Moke DYTH BUTBOPEHA,
ouryroEi cHeTes abo nepetana B OyIE-AKi iHmi gopan GyIk-AkHME cnocobaMi He3 NHCEMOBOTO TOIBOIY BIIABIA. 3a #oTHIX
A KA 9acTHHA DRONO MATEPIATY He Mooke GYTH ckomifiopaHa A4 nepenpoiaxky abo 18 IHIION BHKOPHCTANHA.

Kpox 1. llinHecemo MHOKHUE 4 110 KBA-



Ipuknan
BreciTe MHORHHE 1111 3HAK KOpEHs: a) —EVE : 0) E"JE : B) pal P

Poas’azanusa , \
Axue MHOEHHE Depe[

a) _3\,'5 — _@ : Jg 50 _JE _ ir Koperem i/eMmuuii, T0 ::
0) E‘\E = ‘\/ET . «,E = \{E 3a yMOBH, 110 ¢ = 0; IL R i':ﬂﬂjlliﬁ;:m . }

;:Jﬁ = —\/e? . -JE = —\[,3? 3a YMOBH, IO ¢ < [LH ______________ -
B) 3a ymoBow p = 0, oT:He MaeMo: p\/?= E : JPT = -J;F

JopaBaHHA | BigHIiMaHHA ippalioHanbHUX BUpas3iB

Moxxna nonasaTtH 1 BifHIMATH JIHMIIe Takl ippallioHaJIEHI BHPA3H, K1 Mi-
CTATEL OJIHE i Te caMe 4YHCJIO II1J] KOpeHeM, — HoaidH1 pagurasian. Ix nomnamoTs
TA BIAHIMAKTE 34 THMH CAMHMH NPABHJIAMH, 1110 H moai0H1 NOOaHKH,

B«E, BxE? E\Ei B«E — noai0HI pagHKEaTIH,
B\E : BJE : 4\5, 4\4’5 — HenoaidHi paaguKaJIi.

IHpuraan

BukonaiiTe nopaBaHHA Ta BIIHIMAHHSL

a) 24/3 + 83 6) 145 — 65 B) A8 + 75 — 27

Poar’'azanns

a) 24/3 + 83 = 103 6) 1445 — 65 = 85
B) V48 + 75 — 27 =16-3 +/25-3 - 9-3 = (16 - 4/3) + (V25 - f3) +
+ (V9 -v3) =43 +543-33=6+3

MHoO»eHHH | fiineHHA ippauioHanbHNX BUpasiB

MuomHTH Ta JLUTHTH MOKHA SK IT0J10H] paJHKAJH, TAK 1 Heno/I10H1, 3acTo-
COBYIOYH BJIACTHEOCT1 apH(METHYHOr0 KBAAPATHOI0 KOpeH4.

Ipuxknan

BurkonaiiTe MHOKEeHHS 1 TUJIeHHS.

RS TN RN 6) V6(W2 + V8) 8) (5 + 332 )(7 - 2)

2 3\/5 Eﬁ
63z aWBdea-de) el s W e
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Poar'sazaunsa

a)2v3 - 3v2=2-3-43 /2=6-V6=6/6

6) V6(N2 ++/8) = (V6 - v/2) + (6 - V8) =12 + 18 = (V4 - /3) +
+(Va-V1-3)=2v3+43=643

B) (5+ 372 )(7-/2)=5(7-v2) + 3v2(7-v2)=5-7-5v2 + 212 -3 - 2 =
=35-5v2 + 2142 -6 =29+ 16V/2

r) (547 + 3v2) = (547)"+ 2(5+7)(3v2 ) + (32 ) = 175 + 30414 + 18 =

=193 + 3014
(\EJW{_){\/_ ﬂ (\/ﬁ) —( '=3-6=-3 . Mo Gyme-aworoa >0 |
! MNPABHILEHO, 110 '
gJ_ 3 23 2+/3 "
I

... Waf=a. |
42 1 H{} 5'\15 5'\/5‘\/5 5'\/5 "'*....____:._.':..._"‘.__.."JI"

Ilpuxnan - T ’
PoarknamiTe HA MHOKHHEH BHpa3: a) a*— 3; 0) J:_.r s i) \/E +15.

T e e o . W o

i ﬂg_gzﬂﬂ_(@zz{ﬂ_@(ﬂ+@ (a+b)E=a%+2ab + b% |
6)\y —y =6y - (W) =y(1-y) widb=alcth) |
H)JE_:+15=JE+3-(\/E)E=JE(1+3JE) N ————— %

a—b=(a—b)a+b) P

@nunpamxﬁm:ﬂ (OHO®

370 DBuHeciTh MHOKHHE 3-111]1 3HAKA KOpEHI.

a) /8 6) V48 B) /27 r) /44 m) /32
e) V24 %) /B0 u) V125 ) V20 1) 98

371 DBwuHeciTb MHOKHHK 3-IM] 3HAKA KopeHa. OTpuMaH] pe3yJIbTATH PO3TAIIYHATE
B NOPSAIKY CIIATAHHS.

a) \112 6) /28 B) /343 r) 463 m V175

gm— |
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4
372 DBuHeciTh MHOKHHE 3-IT1]T 3HAKA KOPEHS.

VeraHoBITE BIANOBITHICTE M1 BHPA30M Ta HOro YHC/JI0BUM 3HaYeHHAM. To/Il
3AI0BHITE TADIHINIO TITepaMH, Skl N03HAYAKTE 3HAYEHHA BHPA3IB, Y BKA3AHOMY
HOPANIKY 1 JlaHaliTecd HA3BY YHIKAJIBLHOrO POKEBOro 03epa Ha XepCcoHIHHI,
OpguaE aiTp BoAH 11LOro o3epa MicTHTh Ha 50 r Giabmie coJl, Hix JITP BOJIH
MepTteoro mops. Posxesuii koJtip o3epy HanawTh BogopocTi JlvHamewmm costo-
HOBOJHOL, €JIHH1 *KHUB1 OPraHI3MH B [ILOMY 03epl.

a) V12 6) V45 B) /275 r) 4300 m V147

o) 4217 w35 m) %JE k) —0,9v1000a 1) 0841250
M 511 € 33 K 202 P 73[
Bl —910e 78 233 [ -4017 i
B 456 V¥V 1043 E 35

[

s
@ [0 [ [ [m |lo | |w | |[m»n |6 )

373 DBaeciTb MHOKHHUEK 011 3HAK KOPEHS.

2
a) T\E D) —5«.@ B) EM r) —0,8410a
1) 11.,‘11—1.5 e) %«JlEBm 3) s T2kx H) S i

6 7 Y99

374 DBuroHaliTe DogaBaHHA TA BIMHIMAHHA 33 TAOIHIIAMH.

9 N - T S | ™
+ 47 J28 = 114/3 212
2.7 54/3

9T ) LT3 P

375 DBuronaiite monaBaHHA TA BIIHIMAHHI.

a) 420 + /5 6) 94/3 — 44/3 B) /28 — /24 + /175
r) 75 + /27 — /108 m 10 + /5 e) \32b — /50b + +/162b

376 CopocriTs BUpa3H.

a) (1 ++/2) + (3 - 2v/2) 6) 47 + 642 — 117 + 92
B) 2(v/5 - 343) + 3(2v5 - \3) r) V18 ++/72 - /98
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377 CopoctiTh BUpaam.

a) 5+/a - 24a 6) Vx — 3vx + T/x

B) \V16m +/25m — /36m r) 83 + 442 - 543 + 64/2
m) ~/50a — Ed?ﬂu e) BM — 44/16x + 0,8+/100x
) —4/0,16n — 0, 3«.1"121:1.4- 14; n ") 2,44700 — /112 —+/847

378 DBuroHaliTe MHOXEHHS 1 TUJIeHHA 33 TAOIHILAMH.

(ol W) (| e | B
G :
92 J \_ V8 5

379 BurosaiiTe MHO¥EeHHS 1 T1JI€eHHS,

a) /8 - V5 6) V21 -6 B) 2418 - 3420 1) 5/6-34/3

1) Sile e) y2 ) 3 u) 1
15./6 814 35 648
380 CopocTiTe BHpa3H.
a) /3(\/3 ++/27) 6) W24 —/600)/6
B) 24/2(4/32 — /8 +/98) r) (3 5—1«/2_+l«/ﬁw’5
%) (843 — 75 + 2443 H}eﬂ£—£_£
381 CmpocTiTh BHpa3H.
a) (1 ++/2)3 —v2) 6) (W2 +2+/3)(5v/2 — +/3)
B) W7 +V2)/T —/2) r) Wb —e)b ++e)
—10)(7 +/10) e) W13 + /513 — /)
%) (3 +/2)(7 —+/2) n) (W6 — 1)4 +/6)
382 CmpocriTe BUpa3H, BHKOPHCTOBYIOYH (hOpMYyJIH CKOPOYEHOT0 MHOMKEHHS,
a) (3 —~/2)° 6) (W6 — 34/3)° B) W2 +/11 )~ 13
r) (W3 +47)-2421 ) W7 =BT +3)-(2 +5)

e) (12+/5 + 9+/3)’ %) (243 — 4)° = 5(2412 + 5427)

gm— -
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383

2384

385

386

387

388

389

390

391

CrpocTiTe BUpAa3H.

a) (V3 + 1)~ (23 +1)(243 - 1) + (V3 - 1)
6) 21(+15 — 34/42) + 24(18415 + 104/42)
B) ¥20 + /150 — /294 — /180

BuHeciTE MHOKHHEK 3-11171 3HAKA KOPEHH:

a)V{EF,EHﬂIﬂﬁEU; ﬁ)wfb_j;
B) V4a® , armo a < 0: r) v 25a'" .

BHeciTe MHOKHHE 1111 3HAK KOpPEHS:

a) x+/3; 6) ay/4, sxmpo a > 0;
E}{I\(ﬂ?; r) E:::«.!E, armpo x < 0.
PosknaniTe Ha MHOKHHKH BHPA3H.
a) b’ 5 0) 9a* - T B) m— 16 r) 26x — 36y
1) 6 ~6 e) 311 - 11 %) 24 — 8 u) 5+ 2451 + n
CropoTiTe apobH.
gy =i |

) a ﬁ}b+ﬁ B}ﬂ“ P)b+\/ﬁ

ﬂ—\E 3 — h2 E—\E 21 —b*
Binomo, moa=3 + E«,/E ,bh=3- E\E , 3HAHITE 3HAYEeHHS:
a) A = ab: 6) B=da*— 2ab + b*.

B

Karern npaMoryTHoro rpugyrauka ABC BiamoBijgHO

NOPIBHIOIOTE (6 — “JE Jem (6 + «E ) cM. 3HAHIITE ILJ10-
my npsMokyTHoro TpukyTHHEA ABC. [Lnoma npsamo-
KYTHOTO TPHKYTHHUKA JIOPIBHIOE ITB J00YTKY HOT0 Ka-

1
TeTiR; S = E{I - b.

A C

[Imoma npAMOKYTHOrO TPHKYTHHEA JopiBHIOE (2 + J12) em?. Buaitgits

- s . & Ay
HEBITOMHH RKATET MNPpAMOKYTHOI'O TPHEYTHHEA, AKINO BINOMHH EKaTeT /

nopisHIOE (1 + \/ﬁ ) cM. 3a morpebn BHKopHCcTAlTEe (hopMyIy M 004HC-
JIEHHSA ILI0N OPAMOKYTHOTO TPHEYTHHEA 3 [0NepeHbOro 3aBIaHHA

OcHoBH Tpanell BiIIoBiTHO JOPIBHIOIOTE {IE\E + 4~JE )1 (S‘\E - ZJE ) CM.

Bucora craHOBHTE (EO\E - E-JE ) eM. 3HAHIITE IUIONLY TPAaIleli. H.gﬂma
a +
- h.

Tpamnerjii JOPiBHIOE MiB CYMi OCHOB, IIOMHO:KEHUX HA BHCOTY S = -
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ippauioHanbHOCTi

B L DU L Lo L A
11 - —
LSl L i B
"1 | - AL '
rAR =N E L
L s A - - - . e
] ] o
& e e i
':‘—" o = el _'\'_'.-_ b
| - el
. -Ill | = TR = !

3BiILHUTHCA BiJl 1ppallioHAILHOCTI B 3HAMEHHHKY
npoby o3HaYae mepeTBOPHTH Jpid Tak, mob ioro 3Ha-
MEeHHHK He MICTHE KBAJIPATHOI'O KOpPEeHH.

[Io6 3BiBEHATHCA BiJ ippallioHAJLHOCTI B 3HAMEH-
HHKY Jpo0y, KOJIH B 3HAMEHHHKY OJJHO4YJIEH, NOTP1OHO
YHUCeJILHHK 1 3HAMEeHHHE MOMHOMRHTH HA el 1ppalio-
HaJILHHH BHpPAaa3.

Na)'=a,az0 V2 V2GR 2

— - = - -_— —

Ipuxnan = -

3BLILHITECA B1J 1pPAal[lOHAJIEHOCTI B 3HAMEH-
1 wHury npoby.

|| SN S W .
. J2 V2 NG 543
Hemae cency cropodvBaTi Poar’sazanusa

OAHAKOBLI MHOMKHHEH
B YHCEJILHHEKY Ta
aHAMeHHHKY, TOMY 0
B Pe3yJILTAT] OTPHMAEMO
o4YaTROBHII npid.

106 aBinmpEHUTHCA Bl ippalllOHAJIBEHOCT] B 3HAMEH-
HHAKY Apo0y, KOJIH B 3HAMEHHHRY JIBOYJIeH, TIOTPi0HO
YHCe/IbHHE 1 3HAMEHHHK [IOMHOMHTH HA BUPA3, CIIPHA-
_ ‘ FHEHHH 10 1ppalllOHAJIBHOI0O BHPAa3y B 3HAMEHHHKY.
Dopmysa pianuiy CopsamxeHnM HA3HBAETLCA BHPA3, AKUI M1]] 4aC MHO-

KBAPATIB: & : : .
(G4 B)a—b) = a*— b JHeHHSA HA MoOaHuil nae hopMy1y pi3aHHII KBAJIPATIB.

(7 +JIINE = 5) = (T - (5)* =

CIPHAMKEH] BHPA3H

vaths&Scienice Ta © Bunasunureo «Jlisraicrs. Yol mpam saxmeni. HofHa dacTiEa el mybmkami He Moke OYTH BIITBOpEHa,
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4 4 2T aN2-NT) a2 -T)
VZHNT NZHNT V2T iy 2-7

_ 42 -NT) 42 -+7)
- 5

5

IIpurknan

3BLILHITECH BIJT ipPAIlOHAILHOCTI B 3HAMEHHHKY JIpoDy.

1 J2 62
V3 Ve P a3

Poar’saaanns

: 1 1  8+J5 3+ 3345
9 — - ] o
3-+5 3-5 3++5 9-5 4

J2 2 6-42 J26-42) 6v2-2 g2@J2-1) 32-1
ﬁ} = - . - - o —
6+42 6+42 6-+2 362 34 A 17

62 62 4N243VT  62(4V2+3VT)  62(4v2+33T)
N2 37 ANZ-3V7 N2 +3VT (2 —(3T)Y  32-63

— ‘62{4&4_ Bﬁ} = —2{4‘\/5-4—3‘\!'?} — "B‘\,E—Eﬁ

-4T

Ipurknan

o _ 6: a) ¢ -2 6) J14 +4/2 ) m-2Jmn+n
KOPOTITE JIpib: a ; B j
S 3 ¥ r:—\E T+\E

m-=n

Poaps’szanns L A :

W, | (e~Z)(c+~2) _ 5

a E_.JE —_— ‘p"@ - |

'\41’1_4""\"5 o “JIE(}E‘*T) oz E o E - _Liliﬁﬁjj{iui_ _":_'“":“J':"
T+ 1D VT VT

\ m-=2\mn+n _ (\/E—\E)'? B JE-«./;_L

YT men e=mWm+vn)  m+vn

[Tanm’'srairre: o6 ;
CROPOTHTH APi0, HOTPIOHO |
PO3KJIACTH YHCEJIBHHE ||

i

|

I

1 aHAMEHHHE HA

— e e

0)

——
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(& oy coe

392 3BinbHITHCA BiJ IPPALIIOHAILHOCTI B 3BHAMEHHHRY JIpo0y.

H)i ﬁ}1+\:’§ 5) 1 1 -\/_ 1+\a"_ JE+\[_
V3 V2 Ga Ve Bk Vb

% b

393 3BULIBHITECA BL ipPALlIOHATLHOCTI B 3HAMEHHHRY JTpo0y.

JlomoBHITE PIBHOCT] YHCJIOBHMH BHPA3AMH, IMOJAHHUMH HUKYE, 3aI0BHHBIIH
TabJIHIO JTITepaMH, SIKI I03HAYAIOTE YHCIIA, V BKA3aAHOMY IIOPANKY, Jl3HaeTecsHd
HA3BY ICTOPHKO-KYJIBTYPHOI0 3alI0BITHHKA YepHIrBIIHHHA.

B 10 410 28 [ 45

vy e V3T 3 .
J_ ___'! &) 6 _\/1_8+‘\/E
3+1 2 Jig-6 )

Y 447 il 33 K 12

A 1 B 2 0 o5

@ [6) (8 |6 [ |0 | |a) |

2) 5+\_/§_ 6 - v‘% 5) 1

243 J5+6 32 -2./7
. 1 }13+20I J— V50 +/72
73 - 37 13-204/6 6412

395 CopoeTiTe BUpaan.

2) m_ 6ym-9 \:"_ 8 16 5) \/E N b
T a Qi i -

o (Viv7 —V1:¥7) Ejz f :{[ ; _rz4:ag_:ﬁ_

396 OcHoBa TPHKYTHHKA JOPIBHIE —— \E CcM, a BHCOTA, IIPOBeIeHAa 10 Iiel

1
OCHOBH, — % cM. 3HAHAITE IJIONLY TPHKYTHHRA, AKII0 S = Pl b.

pn—
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397 CopoctiTh BUpa3w.

2 V2+43 V3 )ﬁ 6)(16J:?+J;_4)_ Y
\E \E_‘\E \I’E x-16 \E+4

9+ 2

- :r—4v’;

398 llopaiite npid W g y chopmi p + q"E , e pig— U1 9acsa.

vd

399 DBurkoHaliTe JaHIIOKOK 00YHC/IeHD,

Y peayneTaTi BH [i3HaeTecs ITHOHHY CTAH-
ii Mmetrpo «ApceHansHa» B Kuesi, mo BBa-
JHAETRCA HAUrIHOmoKw v ceiti. Hacrinben
rTUO0KY CTAHIIII JT0BeJIocs 30yaIyBaTH 4e-
pe3 CRIIaHHE peJked modmuay pigrs J|Hin-
po. CTaHITHAIE KOMILIEKC € MaM ATKOIO
ApXITEKTYPH.

— NN

9Ja ~15va 9a-30+/a | | 104vVa -530 4
Ja-5 a-10a +25 a-25 Ja -5

- 7

400 3peniTe apobH M0 CHLIBHOTO 3HAMEHHHKA Ta BUKOHAITe JTii.
1

1 1 1 1 1
V5 76 O % T ® =7 18

1 3 2 ( J5 )2_( V5 )
r) J1_2+'J1_8 1) ﬁ+&_ﬁ_@ ) T+~J{1_1 7T—4/11

401 BuronaiiTe mii.
a a-1 Jed —d Je \/E )
- 05 = ﬁ 3
a}(*’f_‘ JE+1) T =g (£+JE+£-JE

x-10vx +25 24/x-10 | _Lte-5ie ( 1 JE)

B) ! r) — .
3Wx+12  x-16 > —50c+625 \Jc+5 c—-25

*
402 3naiigiTh cymy.

1 1 1

1
+ B +..+
1+\/§ ﬁ+-\E «J’E+~ﬁ V"@+-Jlﬂﬂ
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S ( N MHOKHHA HATYPAJIBHHX YHCeJl )
¥A MHOMKHHA I1JIHX YHCe.T
Q MHOKHHA PalllOHAJIBHHAX YHCe
| MHOKHHA 1ppallloHATEHHAX YHCeT
- MHOKHHA TIHCHAX YHcel p

a
2 DByiab-ake panmioHa/ibHe 9HCJI0 MOKHA 3alIHCATH YV BHIJISI 3. Aea 1bez

1 b#0. IppaniosanbHe YHCI0 — IIe YHCJI0, AKe HE MOKHA 3allUCaTH

y hopMi 3BHYAITHOTO Apo0y %, neaibeZib+ 0. Muoxuua, mo ob'eqaye

BCl HAIBHI YHCJIa — PAI[IOHAJIBHI TA 1ppallloHAIbHI, HA3UBAETHCA MHOMKH-
HOI0 JiMICHUX YHCeJI.

3 ApudmMernuHHI KBAApPaTHHIH KOPiHb 13 94HCJIa @ — e HEBlJ eMHe
4HCJI0, KBaJApAaT Aroro JopisHwe a. llosnavawTe

4 BuacrupocTi apudMeTHYHOTO KBAIPATHOTO KOPEHST:

(" : B

BnacrusoeTi [lpuxnan

(Wa)*=a, sxmo a >0 (v/3)*=3

e Moo — | Gl 113

OyIb-AKe aificHe 9HCII0

a” = |o°l, sxmog = V3' =13¢|=9

OVb-sIKe MiiicHe YHCIIO0

m=£*@,ﬂmﬂ M:«J’Iw{f{;‘::

a>0,b=0 =2 A= 8
.\/_
,ARmp a=0,6=0
= = 5"
Ja >0, srmo a > 0 V220
\!E}\/E,ﬂﬂmnﬂ-}ﬂ,
\_ b=z0,a=b { ﬁ::-JE Y,

5 Toromxul nepeTBopeHHA, SAKI BJIIACTHE] JIUIIE 1pPAI[lOHAJIEHAM BHPA3aM:
* BHHEeCeHHHA MHOKHHUKA 3-[1]] 3HAKA KOpPeHH;
* BHECEHHA MHOKHHKA 111 3HAK KOpeHH;
* 3B1IJILHEHH# Bl 1ppalllOHAJILHOCT] B 3HAMEHHHUKY.

— ;
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1

10

11

@ MNepesipTe cBOI fOCATHEHHA

Awre 3 yncen ippaiionansHe?

a) % 6) /3 B) 3,14 r) 3,142

3HAMTE apudMeTHYHHI KBAIPATHHI KOpPIHE 13 4ncia 1296.

a) 13 0) 26 B) 36 r) 46

OfGepiTs MHOKHHY, B AKIH ycl 4HCIa paIlloHABLHI.

a) \7: U,E-i;%;n 6) 3: 0.81: \E;% B}—g; J11:2:34: 0 1) 0.34: —9: 1

OourcTITE: 1 }E—i_ .

1 3 1
Et} EE ﬁ} EE B} ]_E I"} 2

3HaTITE KOpeH] piBHAHHA x° = 13.

a)x= -\,/1_3 0) x; =13, x, =13 B) 169 I') KOPEeH1B HEMAe

OfepiTs NpaBHJILHHH 3AITHC.

a)11/3 <1242 6)443<3d4 ®m12J7>9/13 1nofiz>6

’64
SHAHIITE 3HAYEHHA BHPA3y = + \/5_’1 :
a) 26,6 0) 27,56 B) 626,6 r) 627,56

O6uncaiTe: (JE + \,‘E)(\E - \/1_5)
a) 5v3 + 2410 6) 73 + 4410  B) 53 + 7410 r) 643 + 5+/3

SHaHMITL 3HaYeHAd Bupasy V125 + 175 — «J’E + «.,/2_[1
V5 =57  © 75—V BB +5T r) 7V5 ++/7

1+-J§

3BLIBHITECA B 1pPAlIOHAJIEHOCTI B 3HAMEHHHRY JIpo0y a \E ;

a) 1++/2 6)1-+2 B) 2 ++/3 r) 5+ /2

3HAHIITE 3HAYEeHHA BHPA3y {‘J 7T-+/13 )E + -J (Jl_a T
a) 0 6) 14— 2413 B) — 14 + 2./13 r) —28413
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/

lNpoekTHa poboTa
J, «Cnipanb KBagpaTHNX KOPEHiB»

—

Kpox (D Ob’ennaiiTecsa y 4-5 rpyn. PoanonuniTe obor'ssaku. [ligroryiire
Heo0X11H1 MaTepiaau (aprym nanepy A4, oJiBellb, JiHIHKY, KOCHHEIL abo
TPAHCIIOPTHP, KOJILOPOBI oJ1iBI abo dhapbm).

Kpox ® Kosguii rpymni HeoDX1THO CTBOPHTH CIIPAJIE KBAJPATHHX Kope-
HiB. A Toml nodaHTA3yVBATH Ta JOMAJIOBATH CIIPAJIE TAK, 0D CIpaJik cTaja
OCHOBOW ManoHEka. Hanpurian, cnipa/ib MosKe CTATH NAHIIAPOM PABJIHKA,
XBOCTOM IIaBUYa, KpaboM, JIpaKoHOM, XBOCTOM (pJIaMIHTO, ILTATTAM JIBYUHKH,
1IHTIHIEM, KPHJIOM MeTeJITHKA TOIID.

Coipans KBaipaTHUX KOPEHIB e HaduBawoTh coipanmo llidaropa, cmi-
panmo @eonopa. Bona cknanaerbed 3 NpAMOKYTHHX TPHEYTHHEIB, H00Y-
MOBAHWX MMOCJIJIOBHO O/THH 34 OJIHHUM, m— — -

V rkomEHOMY TPHKYTHHRKY OJHH 13 Ka-
TeTiB Mae noexuHY 1 cM. I'inorenyau
TPHEYTHHKIB € KOPEHAMH KBaJIpParT-
HHMH 3 IOCJI10BHHX HATYPAaJbHHX

quce: V1, «J‘i x@, V4, \E, ‘JE, \E, J_B',
J9, 410, V11, V12, 413, V14, /15,

J16,4/17... CripaJib po3nounHAeTHCS
3 piBHODEIPEHOT0 MIPAMOKYTHOIO TPH-
KYTHHEA 31 ctopoHolo 1 eMm. Komen
HACTYIHHI TPHKYTHHK OVIVeThCH
HA TI10TeHY31 [onepeTHLOr0, B1II0-
BL/IHO TIIOTeHY3a NolepeIHbLOro € Ka- F

TETOM HACTYIHOTO TpHKYTHHEA. |loTiM npoliiec moBTOpIOETHCA 3HOBY 1 3HORBY.
Tak cnipans MOMKHA MPOJOBKYBATH JI0 HECKIHYEHHOI KLITBKOCT1 TPHKYTHH-
KiB, MH 3K OPOIIOHYEMO NODYIVBATH CIIPAJIh, AKA MICTHTHMe 16 TPHKYTHH-

kis. BinnosinHo rinorenysa ocTAaHHLOTO TPHEYTHHEA MAaTHME JMOBKHHY v 17.
Poanounite nobdyaoey Ha cepemuni apkyma. CriodaTky 3a J0IIOMOTO0I0

KOCHHILA MToDYayHTe KATETH NPAMOKYTHOI0 TPHKYTHHKA JOBKHHOWL 1 cM.
Tomil cnony4iTh KATETH, YTEBOPUBIIN TIOTEHY3Y {JE CM),
Hagpeneni Huskde MaJIl0HEH BHKOHAHO CXEMAaTHYHO.

®

1 em

1 em
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Ila rimoreHy3a e KATETOM HACTYITHOTO TPHKYTHHKA. 34 JIOIOMOT0K KOCHHIIS
piaRIaMTE KyT 90°. Toml BiagnamiTe HA NepHeHTHKYIISAP] BI/IPI30K JOBHKHHOKO
1 em. Cios1y4iTE CTOPOHH, YTBOPHBIIIH HACTYIIHY IIIOTEHY3Y JOBKHHOK 3 cem.

[loBTopiTE MONIEpETHI KPOKH, OVIVIOYH HACTYIIHI TDHKYTHHKH. Y ChOT0 Mage
BHHATH 16 NpAMOKYTHHX TPHKYTHHKIB. 3BEpHITE YBAT'Y Ha Te, 10 BC1 KATETH
31 CTOPOHOIO 1 ¢M pO3MIIIIEH]1 30BHI1 CIT1PAJIL.

A Tenep yaBiTH cebe XYIOMHHKAMHE Ta XVI0KHHIAMH, nodaHTa3yiTe

TA CTBOPITH MAJIOHOK 31 CIpaJLITI,

Kpoxr @ [lponemoncTpyiiTe Bal MATIOHKH BeboMy Kiacy. [loniniTees
CBOIMH cIIpoDaMHu H IMOMHJIKAMHA Yy Ipoiieci nmodoymnoeu coipani. Ilogymaiire,
AK1 3AKOHOMIPHOCT1 BH HNOMITH/IH, OyAyI04H OIPAMOKYTHI TPHKYTHHKH, 00r0-
BOPITE 1X.

.l..-,.-.-

|

- wm R
L ]
=
L]

.:__
e

Kpox @ OBroRopiThE MIICYMKH HPOERTY 3 VCIM KJIACOM,

Lo mikasoro mizHAJIHCS IIPO KBAJAPATHI ROpeH1?

JHaYeHHSA SAKHX KBAJPATHHUX KOPEHIB, BHKOPHCTAHHUX Y IIpoleci modymao-
BH, € HATYPAJbHHMH YHCJIAMH, 8 AKUX — 1ppaliioHAJTEHUMHA

Yt mamoHok cnomobases HaloLwieme? o maidtimeme spasmno? o 6yno
crnaaaum? Hax gyum me Tpeba nonpaigoBaTi?

e
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403 Ilpounraiire rexer-zaranaky. [logymaiite, npo mpo iine mosa. CknamiTs cBiii
OPHUTiHAJIBHHI TEKCT-3araJKy Ipo apuMeTHYHHI KBApATHHI KOPIHb,
A maw nyxe penmmry ponuny. Koxna ciM’a B Moiil poquHI Mae CBOIO HA3RY
1 HaBITL cuMBoJ. Haskoso Moro Hali0oLIBIIOrO ciMeHHOTO BOTHHINA 00 €1-
HYIOThECSI Bel ciM'1 pasoM. Takomw TypOOTIIHBOK $ CTAJIA 3aBISKHA CBOEMY
barekori. XTo 71 Taka?

404 3irpaiiTe y rpy pa3oM i3 HAIIAPHUKOM YH HATIAPHHIIEK,
ObepiTs o1He YHCJIO 13 3A0pPOIIOHOBAHUX. Toal M0 Yepal KPyTITh CIiHep
1 BHKOHYIHTe Iil 3 4HucJioM JaHioxkoM, [lepma nig 3 subpanum guciom,
HACTYIHA — 3 Pe3yJIbTATOM BHKOHAHHS Iepmiol fil 1 rak xami. Jlna xox-
HOT'0 BHOpAHOro YHcaa BHKOHAITe 6 i,

. . . .

OMHOHATH IlingecTn 1o

Ha 2 - KBanpaTa
| .

I[Hogimare Jonata

Hﬂ\E’ 2

4056 DBuanavre, 4H e 4HCJI0 PAIIOHATIEHAM:

a) V6 + 5 2+/30: 6) NL"[_ 4.
J6-+5 22 -
4{lﬁ Cﬁmplete the table.

~
[ Jo5 square root of twenty-five

Ja9

169
J625
_ 10000 "

407 Solve the problem.
Given that 56° = 3136, find the square root of 0,003136.
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KBagpaTHi piBHAHHA

KeagpaTHi plBHIHHS 3yCTPI4aeMO A
OCHTE YACTO B [MOBCAKIEHHOMY HHTTI,
X049a MH 1HO/1 IILOT'0 He YCBLI0MJII0e-
mo. Hampurmasn, niod sHaiTH miomngy
[IOBEPXHI, VEJIAMeHO1 ITHTKO, ¥ KIM-
HATI OPAMORYTHOL (QOPMH, JIOBRHHA
AKO0I BTpHYl D1IbIIa 3a 11 IMHPHHY.
Bimomo, mo surkopuceraan 100 ok
poamipom 0,4 m X 0,4 m. Heobxim-
HO PO3B A3aTH KBaJIpATHE PIBHAHHSA
3x* — 100 (0,4)".

[le oquHEM TPUKJIAIOM € 3HAXO]I-
"KEeHHS IIIBHJIKOCT1, 3 SKOK 10101811
5 kM 3a 2 ron. Bimomo, mio ocragH1 4 KM
MIBHIKICTE 30LIBNIHIIHA HA 3 KM/TO.I.

Jlng 1soro ¢ po3B A3aTH PIBHAHHSA
2= & + —E fAKe 3BOANUTHCH 10 KBa
x  (x+ 3 A

npatHoro 2x° +x—3=0.

A D
A

a ¥

L |
Y ybomy pozgini mu: Kniouosi cnosa

* MTI3HAEMOCS IIP0 BHIH KBAJPATHHX \ * KBagpaTHe piBHAHHS \
PIBHAHL; (quadratic equation)

* IOBIIAEMOCS, SK BH3HAYATH * @opmyia
KLBKICTE KOPEHIB KBAIPATHOID NUCKPHMIHAHTA
PIBHAHHS; (quadratic formula)

* HABYHMOCSH PO3B A3VBATH KBaIpaTHI1 * Teopema Biera
PIBHAHHA 3a JONOMOrow0 (opMy.JIH (Vieta’s theorem)
NMUCKPHMIHAHTA, TeopeMHu Biera; * KpanmpaTHuHi

* DYIEMO PO3KJIAJMATH KBAJIPATHHI TpudneH (quadratic
TPHYJIEH Ha JIHIHHI MHOKHHKH; trinomial)

* I13HAEMOCH PO PIBHAHHA, * Poar'siayraTu 3aadvi
0 3BOAATHCSI 10 KBAAPATHHX; (to solve problems)

* DyIemMo po3B I3VBATH 3aadqil ' - A/
3a JOINOMOT0K KBAIPATHHX PIBHAH.,

© Vector NIATIESCSTICNCT T0 AL il ATHICTR. ¥ I TAXAM et HodHa 9acTiHa micl nyGmikaini He OYTH amaupeua:l 47
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Bu B:ke BmieTe po3B’sayBaTH JIHINHI pIBHAHHS,
= b — zaraneHul YV AKHX HEBI,[[DMEI 3MIHHA D],EI;[—IEQEHE J0 IMeplinoro crerexdsd

BUTJIA JHHIHHOTO (x'=x).x+9=4,5x=10,4x+9=13, y+5=8y— 12 —
PIBHAHHA 3 OHICIO NiHIIHI pIBHAHHA.

AMIHHOW, fe @1 b — A B IbOMY poO3LIl BH 03HAHOMHTECS 3 KBAJIPATHH-

JesK1 MHCIA, X — 3MIHHA. MH pPIBHAHHSIMH, Y IKHX HeBiJloMa 3MiHHA HiTHeceHa

T no apyroro cremessa (x2). x> +4x+5=0,12x2-4=0,
x*— 2x =8 — 3x — 5x* — KBaapaTHi piBHAHHSA,

| o KeBagparaum piBHAHHAM HA3HBACTHLCH
Mam naTHHCBKL JiTepH piBHEHH:E[ BHTY axs + bg: + o= [}, e X — Elhﬂ_HH&,

(cz, b, €) nns noaHavYeHHA : g " .
o e ST OrG a, b1 ¢ — roedinentu, npuyomy a # 0.

PIBHAHHA BHEpLIe = = A
paropucras Pene Merapr.

nepmmii, ado crapimii rur”+bx+f‘—

e — & OF 0 )

apyrui koediliedT BILILHHIA YJIeH

o — — —

| Hanpurnan, keajgpatHe piBHAHHA 3x° + bx — 4 =0
Hessenene xBajparHe Mae Takrl goedimienTa: a = 3, b = 5, ¢ = —4. KBajgparse

[

PIBHAHHA MOMHA PIBHAHHSA, ¥V SKOMY HeplInil KoedillieHT gopisHIOE 1,
[ePeTBOPHTH ¥ 3BeleHe, | HA3UBAIOTH 36e0eH M.
piBHOCHILHE mofanoMy, ¥ — 2y + 5 = (0 — 3Be/ieHe KBaJpaTHe piBHAHHA (@ = 1).
po3immiry 00esi 3x* — 2x+ 5 =0 — He e 3Benenum (a = 3).

HACTHHH ]J]BH.H'.H'.'H.H. '

Armo v keagpaTHoMy piBHaHHI ax® + bx + ¢ = 0
Ha YHCJI0 .

A ato b =0, abo ¢ = 0, To MaeMo HenoeéHe KeadpamHe

WS pienanua. PoarnaaeMo Bel BHIIAIKH HEOBHHX KBAa/I-
() (I i . e .
PATHHX PIBHAHE TA IX KOpeHi.

(Hﬂm kBazparHi PEMJ

Comm) G Goa=D)
L\bl ﬂ,c-[u : kb=[}:r:#ﬂj kﬁli?,c=ﬂj

L 4 —8=0 e P 5x2+ 3x=0
=0 4x2=8 4x" = -8 x(Bx+3)=0
=0, =9 . X =-2 x, =0 a0 5x+3=0
x=0 Pipnsanns e mae 3
‘IL,E::I: 2 HOpeHiB xﬂ:_E

! Ta & Enmnmunm wJlinrgicTs. Vi npam saxament. JKogsa 9acTina wici n}rﬂmu.uﬁ He Moke E:.rm .niﬂmnpaua,
YK cHeTemi abo nepegana B Oyak-Axii iHEnHE dopai GyIE-2kEMH cnocobaMi e MHCEMOBOTO JOAROTY REJARNA. Ja 0 HHX
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IIpuxknan

CriamiTe KBaApaTHe PIBHAHHA 34 ioro KoedillieHTaMH.

1
) 3=3.b=0.¢=8 ya=2.b=0,¢e==7 B)ag==6.b=4.¢=0
Poap’saanus
a) 3+ 5x+8=0 6) 2x>-T7=0 B) —6x* + 4x =0
Hpurxaan B
2- 3HAHIITE KOPeH] PIBHIHHSA.
a)2x’=0 0)4*+15=0 B) 9’ —16=0 r)8x— Tx=0
Poap'ssanus
a) 2x* =10 0)4x*+15=0 B)9*-16=0 82— Tx=0
x=0 4x* =—-15 9x* = 16 x(Bx—T)=0
‘ Bimnosines. 0. x2=—% x""—‘-l—;i x=0abo8x—7=0
: Binnosins. 16 1 7
Kopenis %= A g I =R
HeMae.
® 16 _ _wl\p! i L
X, ] imoBine. 0; =-

[ - = — N — o — -_—

e cee

408 Hri 3 HaBeneHHX PIBHAHL € KBaJpaTHUMHA? Ha3BiTe HeOBHI PIBHAHHI.

a)r—-4x+2=0 0)x*+1=0 B) 2x+7=4x—-5 nrx2*=0
mMr=x+9=0 ) T+x2=3x=0 =m)1-Bx2=0 nxX+1=0

409 Bunumite koedillleHTH KBAJPATHOTO PIBHAHHSI.

(xﬂ—33:+4=ﬂ> C 9x*+4=0 ) (Bx+x2—1=ﬂ>

gy ¢ 5 < b o s e 0 BB Lo s Ga a3 R e
( 0.6x2 =0 ) ( 2 — 2= ) (~5xﬂ+?x=ﬂ>
Ui 0 Cfpd o wEd Ry PR b b AiFh Loy U g
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10

K

411

410 Bubepits Juie 3BeeHi KBAAPATHI PIBHAHHA.

3 6yKB, 1110 I03HAYAIOTE JIHIIE 3Be/leH] KBAApATHI piBHAHHA, CRJIAIITE HA3BY
MIKHAPOAHO1 OpraHi13aliil, 10 Mepesiky CBITOBO1 COAMNIHHHA AK01 VEIHMIIOR
YepHigelbkuii HAINOHATLHHAM YHIBEPCHTET e
imeri IOpia @enprosuya. [le euamii s Vepa- —
1H1 3aKJI4]1 BHINOI OCBITH, SKHI CTAB 1AM 4T-
KO0 BCeCBITHROI ciaiuHy. BiH BBaskaeTeCH
OJTHHM 13 HAlcTAPIIINX TA HAHKPACHBIIITHX
He JIHIIe B YKpaiHi, a # y €Bpoi.

2= 3x+T=0 H xﬂ—éx—ki:ﬂ Bl oy 7.0y =0
522 =0 E 2+10x+25=0 C 36-12x+22=0
1—58Bx—x2= A x»—2x*=0 O 4dx—-1+x=0

CrnanmiTe KBaJIpaTHEe PIBHAHHA 3a Horo koedillieHTaMH.

(a=

2, b=—1,f=5) Cﬂz*ﬂ,a,bzn,a,:::t:ﬁ) (‘I:—L ﬁ=3,c=‘?>

(a-

4,b=ﬂ,c=—ﬁ>< a=-11,b=-8,¢=0 )( a=1l.b=8.¢=10 )

412

413

414

415

Ha ypoui BumTenbka 3anmcana Ha JO0INI KBaJpaTHe pPIiBHAHHSA
5x* —9x + 4 =01 3anuTana y4HIB TA YYEHHIIb, AKY 110 HeOX1JHO BHEO-
HATH, oD e pIBHAHHA cTalo 3eenenumM. (JriBiga ckasana, nio moTpidHo
obuBl YacTHHH piBHAHHA nomHokHATH Ha 0,2. A Marsiii Beakae, mo
moTpidHO 00M/IB1 YACTUHH PIBHAHHM MOJALUTATH Ha 5. XT0 Mae palin?

[lepeTBopiTE IOgAHI KBAApaTHI PIBHAHHSA V 3BEEHI.

a)—-;-x’*—%x+l=ﬂ 6) 5 — 105 +5=0 B) 2 —x—3=0

Poar sswiTE piBHAHHS, i
a)3x*=0 0) 4x* — 16 =10 B) Txt+ 21x=0 I')—Exﬂ={}

) 0,02x*—-8=0 E)%xﬁ—lﬂ:r:[] ®) 13x°+26=0 m) Hxt—80=0

Poap’smiTe piBHAHHA,

a) da® = 49 6) 4x = 612 B) a(21 — 17a) = 0
r) 5k(1 —2k) =0 n x(2x — 15) = 8x e) 16y° = 36
&) 9x*— 36x=0 u) k(23 — 16k) =Tk K) Sx(x + 10) = 6x(4x— 9)

et
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417

418

419

420

421

422

4
423

424

T Vector. Maths&Science ta © Butapunuree «/linrsicrs. ¥oi npasa saximent. JKoJHa 9acTHia 0iel nyonikai He Moke GYTH BUITBOpEHA,

MartemaruyHe jgoTo. Po3R'skiTh pIBHAHHSA, MO3HAYTE NPABUJILHI B1J-
MoB1LA1 Ha irposomy oy, HaseiTes yuena, ari samummanmcs. o mikasoro
BH MOMITHJIH cepel [HX YHces?

a)x>+5x=0 0) 2x*—9% =0 B)x*—12x=0
r)3x2+5x=0 maxZ+3x=0 e) Hx* = 3x
%) 3a2+ x =0 1) 22 —f3x =0 k) 3x2 =0
(" Irpoee nose )
01a—5 Oradb 0rta 12 0rta /3 0rta -3
IZ:l'r:aE xETa\JE {]Ta—l []Tﬂ,—lg 0
5 3 3 b

3BemiTe 0o BHrIANY ax” + bx + ¢ = () piBHAHHS:

a) 2x(x + 6) — (x — 1)(4x + 3); 6) 2(3x — 1) = (3x — 1)* — 1;
B) 72 —3=x(x—11) +1: r)(dx+ 3y =(x—-"T)"

Poap’ssmiTe pieHgHHS.
a)(x—4)(x+ 3)=-12

B) %:c(:r +8)= %(12:: + 9)
MA-3+Tx=4)=x e)

-4 _x=6 _
3 2

0) (bx — 3)* = (x — 15)*

r) (6x — 5)(2x + 3) = —15
-6,

5
7 ) ai—5|x| =0

)

3uaiiiTe KopeHi kBagpaTHoro pisHsauaa (2x + 1)° = —3. IloscHiTs cBOIO
YMEY.

3HaliiTE 3HaYEeHHA ¢ KBaApaTHOro piBEAHHEA X~ — 10x + ¢ = 0, axmpo x = 5.

Ilpn axomy sHaveHH] @:

a) unesio 2 € KopeHeM piBHaHHA ax” + 2x + 7= 0;
0) yHeao 3 e KopeHeM piBHAHHS ax” — 11x + 6 = 07

Ilpu ssromy 3HAa4YeHH] b:

a) yncsio 2 e kopeHeM piBHAHHA x° + bx + 10 = 0;
0) yncsio 5 € KopeHeM piBHAHHA x° + bx — 35 = 07

bpatu Aunpiit 1 Mapar — noronku (pisHung y ix sini 1 pik). 3HaiimiTe
IX BIK 3apa3a, SKIIo JoOYTOK IX pokiB Ha 49 OlabmHil 3a BIK MEHIIIOTO
Camka.

JloB:xmHA OPAMOKYTHOI 3eMEJIBHOL JUIAHKH B TPH PasH OUILIIA, HIYK IIIH-
pura, O04HCIITE NOBKHHY Ta IMHPHHY TUISHKH, AKIIO 11 ITI0IIA JIOP1BHIOE
1 200 m=.

1
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eHiB KBafJpaTHOro PiBHAHHSA

IcHyOTE pi3Hl METOMH pPO3B SI3aHHS KBAAPATHHX
pPiBHSIHb. |HKOJITM BUKOPUCTAHHSA NeTKUX METOIIB € He-
nomineHUM. DopMyTy KOpeHIB KBAaJIPpaTHOTO PIBHAHHA
3aCTOCOBYIOTE [JIs1 PO3B s3aHHA 0y/Ib-AKHX KBAIPATHHX
CrapojasHl HAPoIH pIBHAHD.

PO3B A3YBAJIH KBAPATH] 3anmHUIreMo IMOBHE KBAJIpATHE PIBHAHHA TA BUBEJIE-
R - Mo hopMyIIy 1JIa 0OYHC/IeHHA HOro KOpeHIB MeTO/I0M
Hippumes, X10 LA0BGEHD Hikomno Tapransi:

ormcae hopMyJIy KopeHis
f:ﬁ:;n;;ifﬂ R ax’ +bx+c=0 5 Kpox 1. Hn,uiﬂnuﬂ 00H1B1 YACTHHH
G iroyihepvints 2 +_§_I +%=D : PIBHAHHS HA YHCJIO d.
maremaTik bpaxmarynra. b  Kpox 2. Ilepenecemo BibHHAI 4iieH
[Tiaminme nepesrmii 24 = e : c :
S T S a | - ¥ IPABY YACTHHY PIBHSHHSL.
ﬂm:.-}inpeam% pu_c}:m’ﬂayﬂau . b\ ; - bz ! b 2
KBAJIPATH] PIBHAHHA e e X +(§E] = +(Eu) : Kpox 3. Hogamo [E)

ANredpATYHEME METOTAME.
Pene Jlexapr v cBoiii kuuai (I + b )2 c . b*
«l'eomerpisy poarnanae

110 000X 9aCTHH PiBHAHHS, 1100
BHALTHTH KBAJAPAT OBOYJIEHA
YV JI1B1H 9aCcTHHI.

OKpeMl BHIIAIKH hopMyJIH

1 HAZIABIH CYy4ACHOro ( 4BV b’— 4ac | Kpoxk 4. 3acTrocyemo dopmyny
BHTIHITY. X 2al — 42 : a® + 2ab + b? = (a + b)?
- : y JIIB1H YaCTHH1 PiB-
F b _ b”—4ac HAHHSA,
*T 2" 1q® | Kpox 5. CopoctTiMo mpaBy 4a-
- | CTUHY PIBHIHHSA,
b = ___ﬁl_i \/b —4ac ' Kpox 6. Jlo6yneMo KopiHL KBa-
: 2a 2a | IPATHHI 3 000X YACTHH
: : PIBHAHHA.
—b++/b* —4ac —b—~b* —4ac
x= abo x =
2a 2a
Hikono Tapranss ' o —b+ ’\/rbﬂ ~4ac
(1499-1557) 2a
—b++b* —4ac :
Xy o= o ¢dopmyia KopeHiB

KBAJIPATHOI'O PIBHAHHS.

Tepmin «1HCKPUMIHAHTY
IOX0OMUTE BT JIATHHCLKODO
ciaoea discriminare —

TOH, 1110 BHaAHAYAe,

Bupas b*— 4ac HAZHBAKTE NUCKPUMIHAHTOM 1 I10-
3HA4YATE JiTepow [D. 3HaYeHHA NLOT0 BHPA3Y BH3HA-
4ae K1JBKICTE KOPEHIB KBAJPATHOrO PIBHAHHSL.

Axr ysxe Bigomo, nobytn apudmMeTH4HHIT KBAIpaT-
HHII KOPIHbL MOMKHA JIHINE 34 YMOBH, 110 BIH HEB1J €M-

HUil, AR 119 yMoBa He BHKOHYETLCH, TO PIBHAHHS
is&Scienice Ta © Bunapunureo «JliareicTe. Yol mpam saxrmeni. KogHa 9acTHEa el mybmkami He Moke DYTH BIITBOpEHa,
QUIYKOEIN CcHeTesi abo Nepelana b GyAL-Kii iHIIH dopui GyIL-2KHMH cnocobami Ge3 MHCEMOBOTO J0ABOTY RHJARUA. 32 ROJHHN
BRI HIKa 9aCTHHA HLOTO MATEPIATY He Moske GYTH ckomifiopata 114 nepenpoiaky abo 108 IHINOTO BHKOPRCTAHHA.



He Mae poas aariB. OTike, KBaApaTHEe PIBHAHHSA Mae PO3B 93KH, AKIIO JHC-
kpuMiHaHaT OLemmi 3a 0 (D > 0) abo mopisaioe 0 (D = 0).

(uf+bx+c=ﬂ,u#ﬂ)

K_D=bﬂ—4ac)
Q@ T ) (22

Mae nBa kopeHi. Mae onun HﬂPIHE- _ He mae kopeHis.
(/lea omraroB1 KopeHi) :

—b+D b |

Xio = Xig = — ' XEP
1.2 Eﬂ - Eﬂ-

HFHEHHI[ P = . -

3a mormomorown dhopMyJIH THCKPHUMIHAHTA BH3HAYTE KLUILKICTh KOPEHIB
1  pipHaHHS, a TOTIM PO3R TKITH iX.

a)x2—56x+6=0 0) 4x*+28x+49=0 B)x’+3x+8=0
Poap’azanns

' a)x*—5x+6=0
: Jna niboro piBHAHHEA MaeMo: a = 1, b=—5i{:—ﬁ

- T O e T T O e T e e .

D=b-4ac=(-5y—-4-1-6=25-24=1,D>0. X |
Ot:xe, 11e pIBHAHHA Mae Ba KOPEHI. Mu sace obumeIL

AHAYEHHA MHCKPHMIHAH
b+JD —(-B)x+1 Bx1

ta b*—4ac=1, Tomy JHme

- - - - - - - -
— o —— o — —

X12 = %2a = 9.1 = TQ 3AMHCYEMO Pe3yJIHTAT

1 He MOBTOPIOEMO THX
X1 =3, %= 2, CAMMX PO3PAXVHEKIB.
Bignogigs. 3; 2. L — P

0)4x" +28x+49=0.a=4,b=281c¢=49.
D=b"—4ac=28"—-4-4-49=T84—-T84=0,D=0.

Otixe, e pIBHAHHS Mae OJHH KOPIHE. > »
A pieasaHg Hemae |

L —bi’\[ﬁ & -Eai-\/a _ _EBiﬂ 2_3 5 [ Hﬂp&!ﬂﬂf TO MHOMHHY !f
2 2.4 8] e : HOro po3B'A3KIE MOMKHA |,
Binmoeins. —3.5. | HO3HAYATH AK NOPOMKHIO [“:

: {:r = 'Ei). I

B)x*+3x+8=0,a=1,b=3i¢=8 C— | =

D=bp—-4gc=3F—-4:1-8=9~ 32——23 I}*-i[]
Otike, IIe pIBHAHHA He Mae KOPEeHIB.
Bignoeins. KopeHiB HeMae.
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Hpurnan

JlopskHHA NpAMOKYTHHEKA JHopiBHIOE (¥ + 2) c¢M, a iloro MHpHHA —
2 (2x - 5) em. BHAHDITE X, AKIIO IUIONIA JAHOTO YOTHPHUEYTHHKA JOPIBHIOE
(e e, ===z ANl e

[Mod sBerapnaru |
KBAJpAaTHI PIBHAHHA

: 1 JIETKO 3HAXOIHUTH
[Inoma npaMOKYTHHKA OOPIBHIOE ODYVTRY O T

|
Poar’azanns :
I
I
I |
NoBRUHN Ha mmpuHy. CriaaneMo piBHAHHES: BMKODHCTORYBATH
I
i
I

— e e

x+2=(x+ 2)(2x— b) Hanoyrosy « Poas sayeawm
x+2=2x"—x-10 y Microsoft Excel. |
2."(?2_213_12:[] ‘*._,.....___.,._::',__:r_,_‘::"d'
x»—-x—6=0

D=b*—4ac=(-1)2—4-1-(-6)=1+24=25 D> 0.
Orxe, 11e piBHAHHAA Mae JIBA KOPEHi.
-b+yD _ (-1)+\25 15

2a 4% | 2

Hopiae x = —2 cnig BIAKMHYTH, aJ3Ke JOBKHHA TAa IMAPHHA — 3aBHKIH
| JomaTH1 9HcJa.
' Binnosins. 3.

(@) coe

425 3a 3Ha4YeHHAM JHCKPHMIHAHTA BH3HAYTE, CKUIEKH KOPEHIB Mae KBaJpaT-
HEe PIBHAHHIA,
a)—> 0) 121 B) —81 r) 0 n) 6 e) 101

Xi12 = x, =3, x="2

426 3anosHITHL TAO MO,

-

Pigasauua a b c D )
x*+4x—-5=0
¥-4x+10=0

3 =65x—2=0
[ —4x*=11x+3=0 )

427 Posp s:RiTE pIBHAHHSA.

ajx*t+t4ax+4=0 ) x22—Tx+6=0 B)x*+5x+9=0
r)2x*—x+8=0 m) 2+ 2x—=15=10) e) 2x*—20x+5H0=0

428 PozrpuiiTe Iy:KKH Ta 3HAUIITE KOPeH] PIBHAHE.
a)(3—x)(x+6)=8 OCx—Nx+4)=2x B Bx—32+11=0

o) (o= O+ 8= 12 lx - &) n}xﬂ=§{ﬁx+ 15  e)(3x+2)2=(x—8)
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¢
429 BubepiTs idme Ti piBHAHHSA, K1 He MalTh KOPEHIB,

3 OVKB, 0 MMO3HAYAKOTH JIHIIE Ti PIBHAHHA, 9K1 He MalOThL KOpPeHIB, CKJIAIITE
Ha3BY cejia Ha KWiBIIUHI, B AKOMY HAPOJHJIACE 1 IIPOBEJIA BCE CBOE KHTTH
TAJIAHOBUTA VKpaiHchkka xyno:mHulg Mapia [lpumavenxko. ¥V cBoix kapTrHax
MHCTKHHS 300paKyBAJIA CIIPABKHID YEPATHCEKY POOHHY, 11 TPAIHINI TA HACTPII.
[i kKapTHHE TpaHCIIOBAIN YEPATHCEKY KYJIBETYDY: I€PeMATLOBYBANA KBITOYKH
13 COPOYKH, BIATBOPWOBANA m4, o crosiia B xarti. (Ilpumitka: meari OykeuH
MOYKHA BHKOPHUCTOBYBATH JB141.)

A 4x*+18x+10=0 E x*+9%-7=0 B 3x+11x+44=0
0O 7x*—-26x+23=0 I »2®+7x—1=0 JI 4x*—-12x+36=0
N <3+ 10x—=9=0 i -x+x-8=0 JHRs-2x"=8x—-6=4

- & )

430 Poar'sxiTh piIBHAHHA.

a)—4x*+2x+20=0 0)14x=6x">+ 8 B) 18x — 9 = 3
2 1 17
r)3x —9x*=-6 L()4x2+EEI=—ET§ e}m:z—?:z: 1
431 Paniye kona nopisHioe (x + 4) em. 3HAHOITE X, SKII0 ILJI0IA KPyra Jo-
, ITE 22
piBHIOE —— EMZ (BBEJEEITI'E o 7 = — )

432 llepumerp NpAMOKYTHHEA MOBRUHOW (x* + 3x + 10) cM 1 MU pHHOK
(10x + 2) em mopieHoOe 96 cM. 3HAHIITE 3HAYEHHS X.

433 V marasunHi npogasH x monepiB Ha cyMy (x° + 6x) rpH. CRINBKHA MIONEpiB
HpoJa/d, K 1Ha ogHoro 160 rpa?

434 Poap'sukiTE pIBHAHHS.

a)Bx—1)(x—9 =0 6) 11x(Tx + 4) = 2(Tx + 4)
B) 49 - 646*=0 rxi+4x=Tx—1
m) 2x(x + 4) = —2(x + 6) e)(2y-1)—-32y—-1)=0
) (3a—=2)=3a— 2 H) (x*—1)—x+1=0
435 Posp'amiTh pIBHAHHSA.
32— 24  6x 2x2 + 10x -1 x+2
=5 -1 9 ¢ -8 B~ tTg =
x> 2x b5+x ¥—4 2x+3 2 +x x+3
D5~ 3" 6 A—g t—g =t @3 ——g %1
x—=4 Byx+3 _ . 2 £+2 x+2 =3 =2F _ f=x
®) g o Wees gt g a0 IS e s g
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436 Poap’sikiTe piBHAHHS Ta Ai3HaliTecs Hikari (AKTH IPO eKOJIOTivHI
nmpoosiemMu B Yrpairi. Obupaiite cepe/l KOpeHIB PIBHAHHS I0JaTHI.

3a peayibraTaMH OIMUTYBAHHS, B YKpaiHl cepe/] eKoJOriYHHX ITpo0-
JIeM, AKUMH HANHOLIbIIe HepeldMalnThed TPOMAAHNA Ta TPOMAaAsSHKHA,

BU3HAYEHO:

1) 3abpymuenns Bomoitm — [ % | (x? — 49x — 102 = 0); R

2) 3pocTaHHA KiJIBKOCTI MOOYTOBHX Ta IIPOMHECIJIOBHX BiAxXomiB — | % |
(2x2 — 86x = 276): | P—

3) 3abpynHeHHs aTMoC(hepHOro MOBITPA — % | (x* = 33x + 190).

Cryragnuii crad 3eMe/IbHAX pecypciB YKpaiHH 3yMOBJIEHHI THM, 1110
% | (x*— 69x — 142 = 0) Beworo arposanamAadgTy KpaiHH BHKOPHCTO-
BYE€ThCA JJIA TOCIIO[aPChKO1 JIAILHOCTI.

Vrpaina HalexATs 10 MAJTOJICHCTHX KpalH — JIiC NOKPHBAE JIHIIE
mroeTy Yyactuuy Tepuropii. [lpore exkcriopr nepesnHn 3 YEpainu B

(2x* + 5x — 25 = 0) pasu nepeBHIILye IMIIOPT.

Onnierw 3 HalOLTBII cepii03HUX €KOJIOTIYHHUX npobsieMm YEpaiHM MOK-
HA BBasKaTH NpodJieMy YTHJII3aIll Ta NepepobKH PI3HHX BIAXOMOIB. 3a
iH(opmaitiero MinicTepeTsa ekoJIorii Ta MPHPOIHAX pecypels, 3arajibHa
ILIOINA BCIX IOJIITOHIB 3 BIX0JAaMH Bike 3aliMae (54 ﬂ (x*>8x+ 16 =0)
IO YKpaiHa, )

437 Jlobyrok nBox uncesn nopieHioe 140. 3Haiinite 0i 4Hena, AKIO OJHEe 3 HAX
Ha 13 Oineie 3a gpyre.

438 3HalgiTe NTBa HOCHLIOBHI HATYPAJbHI YHCIA, AKIIO CyMa 1X KBAaJPAaTIB
NOpIBHIOE 265.

439 CraamiTe piBHAHHS, PIBHOCHJILHE [0 HOaHOTO:
A+ 2x+T=0Q; B)x:—4x+10=0; B) 32+ Tx+5=0.

440 Poap's:xiTh piBHAHHS.
a) 222 + x5 — 15=0 6) 22— x(\/6 — 1) —f6 = 0

441 Poap'sxiTe piBHAHHA. PeayneTaTH 3aHNNTE 3 TOYHICTIO JI0 COTHX.

)T —2x—AT=0 6) 22— 42x+2=0 B) x2 —/6x—6=0

r)x—Tlx|+6=0 mxlxl-6x—-6=0 e) |2 —3x1=6
%
442 Ilpnm axomy 3HadYeHH] b PIBHAHHA Mae JIHIIE 0HH KOPIHE!
DX +bhx+16=0; )2 —bx+1=0?
“
443 JloeeniTh, mio npH OyVIL-AKOMY 3HAa4YeHH]1 b pIBHAHHA MAae JBa KOPeHI:
a) bx>— bx—2=0; D)x*+bx—8=0.

et |
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[lle oqar™M 13 METOMIE PO3R A3VBAHHA KBAJIPATHHX PiB-
HAHB € 3acTocyBaHHA TeopeMu Biera. Poarnsnemo aBe-
IeHl KBaJIpaTH] piBHAHHSA, moaaHi B Taduin. [Ipoanam-
3yeMO0 B3aeMO3B 30K MI%K CYMOI0 KOPeHIB Ta JIpYTHM Koe-
thimieHTOM, Ml MODYTKOM KOPEHIB 1 BLILHHM YIEHOM,

2 m—— N
. Kopeni, E”Mﬂ_‘ ,[[p_ ; A ; B Binnuamii
Pisuanns .}y, |KOPEHIE, KoedlleHT, | KOpeH1s, S
S X +x b X1 Xa o5
r»r—3x4+2=0]| 112 3 =3 2 2
©¥+5x—14=0| -7i2 | -5 5 =14 ~14
k:ci+5.r+15:lj:—3i—ﬁl —8 o) 15 lf'Jr_.."FHI

Ax Davumo, cyMa KOpeHIB PIBHSHE JIOPIBHIOE IPYTOMY
KoedillleHTy, Y3ATOMY 3 IPOTHJIEKHHEM 3HaAKOM. A mody-
TOK KOpEeHIB JopiBHIOe BlTbHoMY wieHy. 1o BnacrusicTh
pinkpue @pancya Bier, Ha YecTws AKOro ii HA3BAJIH TEO-
pemy Biera.

Teopema Biera. Cyma KopeHiB 3BeieHOI0
KBA/IPATHOI0 PIBHAHHA JOPIBHIOE IPYIrOMY
KOeMIIIeHTy, B3ATOMY 3 HPOTUJIEHKHUM 3HAKOM,
a 100yTOK KOPeHIB JOPIBHIOE BIITBHOMY YJICHY.
Axmo x, 1 x, — KopeH1 3BeIeHOro KBajpaTHoro
piBasHHA X+ bx + ¢ = 0, TO
x;+x:=-b, x;'x=c.

Teopemy Biera Takoxk MOKHA 3aCcTOCYBATH 10 HE3BeJe-
HOT'0 KBaJpaTHOTO piBHSHHS: ax” + bx + ¢ = 0. Jlna 1woro
NoILTHMO 00HIB]1 YacTHHH piBHAHHSA Ha a (a # (). Maemo:

L b L L
Y —:'; = () — aBeneHe KBaJpaTHe pieHaHHA. Tomi
c
Xy +I::=_E,1'1 "Xz =g

a4 Teopema Biera

Hna seasenesoro
KBAJIPATHOIO PIBHAHHSA

Ina asenenoro
KBAMAPATHOMN PIBHAHHA

Axmpo x, 1 x; — KopeHi Ao x; 1 X2 — KopeHi

JBEJIeHOr0 KBA/IPATHOIO KBAJIPATHOrMO PIBHAHHA

PIBHALIA ax:+bx+e=0, 10
¥+bx+e=0, 10 b c

\__ .1:1"‘;1?3:'—5, XX =0 Il+Ig=—E, Il'Iﬂ=E.J

Calb

(Dpancya Bier
(1540-1603) — _
simomuil dppanuvasknii
MaTeMATHE, KO0 pi=
BEAKATEL TBOPLIEM
aaredpalaHux dhopMyi
Ta ajaredpaidHol
CHMBOJIIKH 1 HAZHBAIOTH
«DATBKOM aJaredpm».

Hosenenus
reopemu Biera

r4+br+e=0—
3BeJIeHe
KBAJAPATHE PIBHAHHSA

L et

- —
—— —

ac+br+e=0—
HeaBeneHe
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Hpuknan

3HaMITE cyMy 1 100yTOK KopeHiB pisHanHA Hx”+ 3x — 4 = 0, He poas’a-
1 3yioun ioro.

Poar’aaannusa

Ileperipumo, ym Mae 1e pIBHAHHS KOPEeHI.
D=3*-4-5-(—4) =89 > 0. Or:xe, pilBHAHHA Mae JIBA KOPEHI.
5 4

3a Treopemowo Biera x; + x, = TR
Bigooeige. x; + x;= —%, Xy Xa= —%.

Hpuxnan = = =
3HainiTE KopeHi pipEAHHES x?+ 2x — 8 = 0 3a jomoMoroo Teopemu Bierta.
2
Poar’sszauus
3a Teopemoro Biera x; + x.= -2, x; - x,= —8. Argmo x; Ta x, — wim 9ucnua,
~ TO BOHM € JUIBHHKAMU 4ucia —8. Tom norpidHO cepen LHX JLITEHHKIE
. 3HAUTH TaKl JBa, cyMa SAKHX OyIe JopiBHIBATH —2.
Orge, x, =4, x,=2
Bimmoeine. x; = —4, x: = 2.
Hpuknang - -
.~ Ypcmo 6 e KopeHeM piBHAHHA 2x°+ x — g = 0. 3HaligiTe gpyruii KopiHb
3 PIBHAHHS TA 3HAYEHHI (.
|
Poar’szauus
Hexait x;, x,— KopeH] 1ILOr0 pIBHAHHA, OPHYOMY X; = 6. 3a TeopeMo
Biera maemo:
1 1
+yv.=— B+ r.=— =—b— =-6,5,
=g {RIBR (== 0y .
| : |
| X1 Xa= (], 6x,= q; | - E‘(_EE'); q=—39.
Bignosige. x.=—6,5, g =—39.
Hpuknan
Bimomo, m1o x, 1 X, — kopeHi pieHAHHA 3x° — 4x + 8 = (. 3HalIITE 3HAYEHHST
4

BHpAa3y ;1 + ;ﬂ, He PO3B A3VI4YH PIBHAHHA.

Poar’'azannsa
_I_
3a Teopemoio Biera x, +x, =f‘!‘-, X * :;:E:—rﬁﬂ 3sincH 1 + L %+ _4 : 8_
. t 3 g X1 Xa X1Xg 3 3
Bimnosins. 0,5.
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Teopema, 06epuena no reopemu Biera. Ak cyma nBox
YucesI X; TA X» JOPIBHIOE — P, a 1X J00YTOK JOPIBHIOE @, TO 111 YHUCJIA
€ KOPeHAMH PIBHAHHA x>+ px + g = 0.

Hpuxknan

CrramiTe KBaJipaTHe PIBHAHHSA 13 IILTAMHA KoedillleHTaM#, KOPeH1 AK0T0

D ) )
JOPIBHKOKTH —% 15

e~

| ":":-..‘** '

Poars’'azauna 4 _}
: 3 11 Hosenenus b
3a reopemoio Biera x; + x,= 2 +2= LR Teopemu, obepHeHoi |
Bi l
:1:1'152=—i~2=—£. 10 reopemu Biera |
T T ¢ t
Ja Teopemoio, 0bepHEHO00 J0 TeopeMH Biera, !
, 11 6 ‘
MaeMo: x° — —=—x——= = (). |
AEMO T 7 .

[HomuOoxRHBIIH 00MIB] YACTHHH PIBHAHHSA

HA 7, OTPHMAaeMO KBaJApaTHe PIBHAHHSA 3 f
' nimamu Koedimientamu: Tx*— 11x — 6 = 0. |
- Bignmoeine. Tx*—11x —6=0.

\ QO®

444 3HaiigiTe cyMy 1 1o0OYTOK 3BeIeHHX KBAJPATHHUX PIBHSIHL, HE PO3B M-

~—/ MNonpakTukymnrecs )

3YIO4YH 1X.
" Pipasuas ~ Cyma kopeHiB JobyTrox Rﬂ]}EHqu\
¥ +2x=3=0
*¥—3x+5=0
5. 2 1
v N e
X=X + i 0
\. =0 c by
445 3HAIAITL cyMY 1 JOOYTOR NMOBHHX KBAJPATHHX PIBHAHL, HEe PO3B A3Y-
O4YH 1X.
[ Pipusuus | Cyma ropeHis Hobyrok kopeHis b
42 = Tx+1=0
—-3x'—2x—4=0
ba*+ 8x—20=0
.} <
L a a 2
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¥

446 3HaliIiTh KOpeHi PIBHAHHS 3a J0MoMoron Teopemu Biera.

Toni zanoBHITE Tab/MHIIO JTITEpaMH, AKI I03HAYAKTE KOPEH1 PIBHSAHL, ¥ BKA-
3aHOMY HOpAAKY. Tak BH Al3HAaeTecs OJHH 13 NLIJIAXIE NOJ0JIAHHA «CMITTEBOD»
npobaeMu B YEpaidi. 3a oiifiHUMHA JaHUMHA, HIOPOKY VEPaiHIll TA YEPATHKHA
BHEHIAI0TE 11 TOHH cMiTTA, 11e mpuoansHo 300 Kr emiTTa Ha mogaHy. B VEpaimi
HaMuyeTbest 6536 momiroHis Ta 35 757 eTHXIIHUX CMITTE3BAJIHIN. Y ABHTH BCe
HAKOMHUYEHe CMITTS B YKpaiHl moxkHa Tak: e 14 000 dyrbonsHIX OB,

1 x2+9x—-22=0 P 3:1:—1,12:—% i S IRt 1 W 553

| P 3 _.'
8l +2:-8=0 [ x=-3xu=5 | X+ ox L8P0 ’
g II+I_E:_E],I1‘IE:E .I

g A+ 4x+1=0
4 2x*-3x—-5=0
8 x»*+13x—14=0
6 x¥*—-15x+14=0

7 x**+2x—15=0

8l x—2x—15=90

9 x¥—-9x+20=0

i 0y e el E D= RO

80 = 12x+27=0

447 Yucno 3 e xopeHeM piBHAHHA ax® — 2x + 5 = 0. 3HalOITE 3HAYEHHSA
roedilieHTa d.

448 UYwucao —2 e kopenem pirHAHHS x° — bx — 20 = 0, 3HalIITE 3HAYeHHA b
1 ApyTI'Hil KOPIHL PIBHAHHA.

1
449 Ywmcno 1 € KopeHeM piBHAHHA 8x° + 2x — ¢ = 0. 3HaH/ITL 3HAYEHHSA €

1 IPYTHI KOP1HE PIBHAHHA.

450 CrIamiTh KBAJApATHE PIBHAHHS 13 IILTHMHA KoedillleHTaMH, KOPeH1 SKOT0
JOPIBHIOIOTE:

) G o)
D D GED @
Gy (oas) (o)

et
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451 llepesipre, 4H e KOpeHIMHA:

a) ynpcsna —5 ta 6 pisHgHET 2 +x + 30 = 0;
1 ,
0) gHesa 7 T8 3 pieagHHA 3x° — 10x + 3 =0.

452 Pizauug xopeHiB piBHAHHA x° — 12x + ¢ = 0 nopiBHoe 2. 3HANIITEL 3HA-
YeHHSA ¢ Ta KOpEeH1 PIBHAHHI.

453 Pisanng xopenie pisHanna x* + 6x + g = 0 nopieawoe 8. 3HaliniTE 3HA-
YeHHH @ TA KOPEH1 PIBHAHHI.

454 HKopeni pisaaang x° — 14x + 48 = 0 BigsHocaTesed Ak 3 : 4. 3HAIITE KopeHi
KBAIPATHOI'O PIBHAHHS.

? , T .

4556 Ha ¢abpuml BHroTORIAI0TE JIACTHROB] BikHA 1 ABepl. Ha surorornenus
OJHOT0 BIKHA BUTPAYAETHCH X KT ILIACTHKY. 4 OJJHHX OBepei — Ha 4 Kr
oineme. Bimomo, mo Ha x BikoH Ta 6 nBepeil BUTpATHIIH 36 KI' ILTACTHRY.
CriamgiTe piBHAHHS, 38 AKHM MOMKHA BH3HAYHATH X. 3HAHTITH, CKIJIEKH
KLJIOrpAMIB ILTACTHRY BUTPAYAeThECH HA 0/THE BIKHO.

456 3a nomomoroi Teopemu BieTa 3HANMITE KOpeH1 pIBHAHHA.

a) 18x*—9x—-5=0 0) 6x*+Tx—5=0

457 Bimomo, mo a Ta b — wopeHi pieagaHA x° — 4x + 9 = 0. He poap'aaymoun
PIBHAHHSA, 3HAWIITL 3HAYEHHS BHPA3Y:

8) a+b; 6) a - b: 5) (@ + b
r) 2ab; n) a® + b%; e) —3a — 3b.

458 Bimomo, mo x; 1 X, — Kopeni pieHgHHA x°+ 4x — 5 = (. He poss'aayoun

PIBHAHHSA, 3HAWIITE 3HAYEHHA BHPA3Y: ,mmmm—————— .

I i

a) Il + IL; D) x:° + x.°%; B) X:2%: + x°%y; : lx,—x,|= :

1 2

| - 2 |

X : T {I _Ig)

s\ m) (x — %)% e) |x—xl. R Ve V
1 Xz i bl i

459 3BuainiTe 3HaYeHHA X;° + x,° + X%, AKIIO X,, X, TA X3 — KOPEeH1 pIBHIAHHSA
3 -2 +bHx = Tx=10,

460 CriamiTh KBAJpaTHe pIBHAHHSA, KOpeHl SKOro BABIYl OLIBIN 3a BIAIIOBI-
Hi KopeHl piBHAHHA x° + 8x — 3 = 0.

461 CrnangiTe kBaJpaTHe piBHAHHA, KopeHi gaxoro Ha 1 6inenn Bij Bigmosis-
HUX KOpeHiB piBHAHHA X~ + 5x — 7 = 0.

-

462 3HaligiTe vel U 3HAYEHHA P, IPH AKX PIBHAHHSA MAa€e IIL11 KOpPeHi:
a)x*+px+8=0; D) ¥+ px—21 =0,
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puuneH. PosknagaHHsA

| I |
Ty e
__—r'-...-e-_- -

-. : s X -.-;-' - i L= -
)ATHOTO TPUYieHa Ha NiHINHI MHOXXHUKN

-

KeanparHuM TpHYJIeHOM HA3HBAlTH MHOTOYWIEH BHIY
ax® + bx + ¢, me x — aMmiHHA, ., b, ¢ — Dedar] YUcaa, IPHYOMY
----- azx0.

3x’y — ogHOWIeH, C ax’+ bx + ¢ )
20b + 4x — T2 —
MHOTO4JIeH '

MepHni JPYTHi BLILHHH
KoediieHT roedliieHT 4IIeH

bx*—3x+ 1, —x*+ 16x — 10, x*— 9, x¥* + 16x, 10x* — xBa-
MPATH] TPHYJIEHH,
Bupasan »* — 9, x* + 16x, 10x® Takoxk e KBaIpATHUMH TPIYIE-
HamH, v arux b = 0, ¢ = 0 sBinosigHO.
3HAaYeHHs 3MIHHOI, IIPHA AKOMY 3HAYEHHSA TPHYJIeHA JI0PiB-
HIOE HYJTI0, HA3HUBAKTE KOPeHeM KBAaIPATHOTIO TPHYJIEHA.
2 Ax auaiiTi KopeHi KBagpaTHOro TpudyieHa?
Kpox 1. [lpupiBHATH KBAAPATHHUH TPHUYJIEH 10 HYJIS.
Kpoxk 2. 35aiTH IHCKPHMIHAHT KBAJAPATHOTO TPHUYJIEHA.
Kpoxk 3. Axkmo D < 0, To ¥BagpaTHHI TpHYJIEH KOPEHIR
He Mae. Axmo D = 0 — KBagpaTHHI TPHYJIEH MAae
Y — oguH Kopiaek. Axmo [ > () — kBagpaTHHII TPpHYIEH
Nosenenns Mae JBa KopeHl.
TEOpeMH [Ipo ARmo KBagpaTHHE TPHYJIEH MAae KOPeHl, TO HOro MoKHA
po3rianaHHA PO3KJIACTH HA JIHIHHI MHOKRHHKH, TOOTO HA MHOKHHKH, K]

TPpHYIeHA Ha . € MHOT'O4JIeHaMH IIeplioro cTeleHs.
MHOXKHHIKH

“2+bx+e=0
D=6 —4dae

Teopema npo po3kjIaJaHHA KBAJPaTHOIO
TPHUYWIeHA HA JIiHIHHI MHOKHHKH. AKII0
X; 1 Xx,— KOpeHI1 KBaJipaTHOro Tpu4ieHa ax”+ bx + c,
TO IIPaBHUJIBHO, 110
ax?+ bx + ¢ = a(x — x;,)(x — x).

Poaknan kBagpaTHOro TpHYieHa Ha JIHIHHI

MHOHUKH
D=0 D=0 D<0
Jlea pisnux xoperi J|Ba piBHHX KopeHi Kopesnis
X; Ta X». X4 : Xa . HE‘MH.E
) X=X =) a(x — x,)* . He moxcna

PO3KJIACTH HA
JIHIAHT MHOEKHHIKH

iefce Ta © Bunapunureo «Jlinrsicre. Yo npa saxrmeni. KoxHa dacTHEa el myDrikami He Moke OyTH BUITBOPEH,
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Hpurnan

PoarknamTe Ha MHOKHHEH KBAJPATHI TPHYJIEHH,

1 a)3x2+5x+ 2 D) 2x°— 12x + 18 B) —6x*—4dx+ 1
Poap’sszanus g e M
. Hrmo x; = x., TO 1
a) 3uaiinemo KopeHi Tpuwirena 3x° + 5x + 2. | axX'+bx+e=alx—x) ;-:
Maewmo: x;=—1, Ig:‘%. —————
Omxe, 352 + 5x + 2= 3(x + 1)(x + %) = (x + 1)(3x + 2).
0) Poap’a:xemo pisaanag 2x” — 12x + 18 = 0. Maemo: x, = 3.
Orxe, 22— 12x+ 18 = 2(x — 3)>.
= - Eag = - % .
B) Poar'ssremo piBHauHg —5x° — 4x + 1 = 0. Maemo: x;=—1, x,= 5
Ore, —Ba* — dx + 1= =5(x + 1)(x = +)= (x + (1 - 5).
Ilpuknan i s
CxkopotiTe 1pid xtx— 12
2 P ap v2+d4x
Poag’'saannsa
PozrxnameMo Ha MHOKHHEKHA KBAAPATHHIE TPHYJIeH, AKHH € YHCEIEHHKOM
IILOTO JIPOOY.
+x—-12=(x-3)@x+ 1)
| r+x—12 _ (x—-3)x+4) x—3
| Mgsuo. v?+4x = 2 x(x+4) 0 0 x
| : A
" Binnosins. y =
Ax epginuTH KBAOPAT ABOYJI€HA 3 KBAJIPATHOrO TpH4JaeHAa?
( ax’+ bx +c ) - ( a(x £ z)*+ w, Oe z1 w — NedAKl YHCIA. )
xiEhr— 1 : . _ b2
6\ (g\2 'Kpox 1. llorpidHo nonaTh Ta BLIHATH BHPAa3 (—2—) , oD
rour (8- (8- .
2 2 : MOKHA 0YJI0 BHOLIHTH KBAAPAT JBOYIEHA,
=x*+6x+9—-9-1= !Kpoxk 2. «3ropaemo» TpuuieH x>+ 6x + 9 y kpagpar
=(x+ 3¥-10 :r neodireHa (x + 3)°.
'Kpoxk 3. 3uaiinemo w.

@nmmmm] o)

463 DBusnadre, AKi 3 BUpPa3iB € KBAIPATHUMH TPHUYJIEHAMH.

a)x2—Tx+5 D)+ 22 -2 B) 22+ 8x— 3 r)xi—4x3+ 4
m x2—15 e) Tx— 11 + x* &) 12x7 n) 12x*+ x* — 8
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464 Yu mMoKHA PO3KJIACTH KBAJIPATHHI TPUYJIEH HA JIIHIHHI MHOMKHHEH,
ARIIO HOro JHCKPUMIHAHT J0PIBHIOE:

a) —36; 0) 64; B) 40; r) —4: o) 07

465 BanmuinTe po3rJIA] KBAIPATHOrO TPHYJIEHA HA JIHIHHI MHOKHHKH, AKIIIO
BIJIOMO @, X; TA X5 .

" a=1,%=6x=10 M
a=-1,x=—3.x.=95
a=4, x, =1, x=-—1T
ﬂ_—ﬁ,I1=%,I3=—1

\_ a=2,x1=3*12=—% y

466 PoarnaniTe KBaApaTHHI TPUYJIEH HA MHOKHHEH,

AFr—0x+2 OF¥+a2-12 B) 2x*=3x + 1 r)x’—b5x—6
mbx*—33x—-2 e)2x2+Tx+5H gichAx” <3+ 4y m) —12x ¥ 44 9x°
K)6—b6x+x* m2x*—10x—48 wmx*+8x+9 ") 2= 23X+
7
467 PoarknamiTe KBaIpaTHUH TPHYJIEH HA JIHIHHI MHOKHUAKHA,

Tonl aanmoBHITE TADMHINO JIITEpAMH, SKl M03HAYAIOTE PO3KIAIN KBAJIPATHHX

TPHYJIEHIB HA MHOKHHKH, V BKazaHoMy mopaaky. Tak BH nizHaeTecs, KUM

OyJia HAanHCcAHA HaHMOepIna JeMOKpATHYHA KOHCTHTYIIA v cBiTi. Ilpmitaara

Ha 300pax kKoazauTea OLIs micredyka TsarnmHa Ha npasomy Depeail piuru JHicTep

5 keiTHA 1710 pory, VEnageHa it 3aaTBep/zKeHa BeacsKuM Koposiem Rapmom X1,
HAIHCAHA JIATHHOK 1 CTAPOYKPATHCBKO.

D4 ~1%6-14 1B a2-25-8 DR -85-10 DA+%-86
Ot 1brkdd Ao = Ax 9 ) —dx® — 3x + 22 H]%Iz—%x—l

)06 —-056x=1 mO04x*—1.1x-3
(x =24 —4x—11) H (x+3)(x—2)
(x—1D06x+01) I (x+1)(x+ 14)

(x—3)0,4x+0,1) H (x+2)x—4)

(“;-—1)(::4—1} £ (x—1)x—3) ( W( : o W

(x + 1)(x — 14) J (x+2)(x—5) @) 6)|8) | 1) xzﬂ Le) %) | 11) | K) JIJ

Bl = e e B

468 O0O4HCHITH 3HAYEHHA IPO0Y:

3x2—16x+5 —3x2+8x+ 3
a) T , AR X = 3; 0) 912+18I+5,HI£I[[(]I=2.

g
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469 CxopoTiTs TpodH.

a)x?—?xﬂz 6):::2+2x—8 E)Ef—ﬁx—l
- 16 1+ dx 18x" + 3x
0.3 —-3x+ 7.8 202+ 3a—5 Tb* — 20b— 3
T) ~ 2~ 10x + 25 N i+ 95 ©) 32 =10b + 16
X2 — Bx+ 24 —8x% — 19x + 27 2x% + Bx + 3
%) " 10x + 16 W) et 97 K) 12+ 4x — 3

470 BumoimiTe i3 KBaApaTHOrO TPHYJIEHA KBAJIPaT JBOYJIEHA.
a)x*+2x—-6 o)+ 3x+9 B)x*— Tx+ 15 r) x*—x— 10

471 BumimTe KBAAPAT IBOYWIEHA TA JOBEIITE, 110 IpH OyIb-AKOMY 3HAYEHHI
3MIHHOI X, TPHYJIEH:

a) 2x* + 6x + 9 mabyBae JoATHOrO 3HAYEHHS;
0) —2x* + 6x — 3 HabyBae BT eMHOI0 3HAYEHHSI.

472 ChopocTiTh BHpPA3H.

a)( x—1 1 )‘3I+35}(xzx+2 2x ) ik 8

2%+ 3x—1 4x—1) 2x+1 —x—-6 xX2—-6x+9) @x-6)
473 Poap sixiTE pIBHAHHSA. S
a)(x—5)y =64 ﬁ}(:r+“")="—" B) (x —T7)* =20
2 16
474 Poap'saxiTe KBAAPATHI PIBHAHHS, MONEpPeHLO BHILUTHBIIN KBAJAPAT JBOYIEHA
3 TPHYJIEHA.
a)x*+6x—16=0 0)x*—12x+20=0 B) x>+ 8x+9=10
r)x2+8x+11=0 mx+10x—1=0 e)x:—4x+T7=0

475 CropotiTe apibd Ta 00YHCTITE HOTO 3HAYEHHS:

x> +bBx+6

a) -5 , ARIO X = —3;
20+ a—a*
0) &7+ 3¢ — 40> IO 6= 2.

476 DBuroHaiiTe TaHIIOHOK 009HCIEHE.

r—5bx—6 o _ rx =3 "
=36 9% —bx+3
*

477 llpn saxkux 3HaYeHHAX M KBaJApATHHI TpH4ieH x°+ mx + 64 moxHAa
PO3KJIACTH HA JIBA 0JHAKOB1 JIIHIHHI MHOKHHUKHA?

¥
478 llpu akux 3HAYEeHHAX N1 KBaJApaTHHI TpU4JeH x°— 6x + n He MoKHA

PO3KJIACTH HA JIHIAHI MHOKHHEKH?

N
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Yomy HeBimome
B PiBHAHHAX
nosHavaerscs x7
Pene Jlexapr v 1637 powi
pHaae KHUTY «'eomerpiam.
Y mii nna noaunavyenns
HEeBLIOMHX BIH [IepIIHM
BHKOPHCTAB JIITEpH X, ¥, =
Cropinks kHHT HabupaHes
3 .J1Tep, BUXOMHTa MATPHILA,
Ha Ay HazocHn dapdy
1 IPpHTHCKAJH [Iamp aa
Joromoron npeca. Axuxock
BYKB 3ap:kIH OyiI0 OLIbIIe,
a AKUX0Ch — Menine. Komn
y Herapra aanurarnm, yu Mae
AHAYEHHA, HKOK DYKBOID
MOIHAYATH HEeBLTOM1 3MIHHI,
B1H BUIANOEBEIB, 10 HEMAE
anavennda. I B npyrapm
apobI/IH npocTo: BHOHpAJIH
«HAHHenoTp1I0OHIIIYY JITepy.
Y dpannvaekiii Moei e
BHABHUIACH NTEpa X,

I ockinbKl cydacHl
MATEMATHYH] CHMBOJIH
vasu4daie came Pene
Herapr, Tag 1ICTOPHYHO
CHJIAJIOCH, 10 HeB1IOME B
PIBHAHHAX [103HAYACTRLCH
WIKCP.

Bu B:ke 3Haere, iK1 pIBHAHHA € KBAJPATHHUMH,
Ta BMIeTe PO3B A3yBATH IX KiIbKoMa crocobamu. Ta-
KO ICHYIOTE DIBHSHHS, SIKI B I09ATKOBOMY BUTJIA/1
He € KBAJIPpATHHMH, aJie IX PO3B I3YBAHHSA 3BOJHTHCS
110 PO3B I3YBAHHSA KBAJIPATHUX PIBHAHD.

r, Apo6oBi pauioHanbHi piBHAHHA

Ilin wac poar'ssiayeaHHA JApoDOBHX palliOHAIBHHX
PIBHSIHb BU3HAYAKOTH 00JIACTH JIOIYCTHMHX 3HAYEHE
(O13), a moriM nepeBipsA0TH 3HANIEH] KOPeHl Ha Bijl-
nosigaicts OJ13.

Ipuknan = ==
Poap’ssiTh piBHAHHS it Lo SER
1 2x—1 3x+1
Poar’azanusa
Al ) OJ13: y
2x— 1_2_3x+1 (20— 1)(3:‘:+1) | @x— 1}{3x+1}¢=|]'
| @+ D@+ D) - 20r- D@+ D = x5 xi-g |
=3 -x02x—-1) Tl iy g
. Poakpuemo ay:KH 1 BHKOHAEMO IIepEeTBOPEHHSL.
L —Tx*-x+6=0
e -
Il—?, X =—1

Ilepesipsemo oTpuMaHi KOpeHl HAa BUIIIOBIIHICTE
O13.

Binmorije. g- e

BikBanpaTauM piBHAHHAM HA3HBAKTL PIBHAHHSI

puny ax'+ bx*+ ¢ =0, ne a # 0.

Ax poap’saaTu GikBagpaTHe piBHAHHA?

Kpox 1. Beenite HOBY aMiHHY X° = {,
Kpoxk 2. Poar'saxiTe yTBOpeHe KBAJpaTHe pPIiBHAHHSA

at:+ bt+c=0.

Kpox 3. IloBepHiTECA 10 3MIHHOI X.
Kpox 4. Poap's3xiTh oTpaMaHe piBHAHHSA TA 3HAWITH KOPEH.

! Ta © Bujapanuree «/liarsicre. Yoo npaea saxsmed:. FKogHa 9acTHHa micl nyDmikaii He Moke DYTH BUTBOPEHA,
Bill cHctesn abo nepenasa B Gyas-grii inmif gopsn Gyak-gakaMu cnocobarMu He3 NHCEMOBOTO JOABOTY BHAARIE. 34 MOIHHX
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Ipurknan

Poap’ stskiTh piBHaHHA x'— 3x — 18 = 0.

2
Posg’azannsa
x'—3x—18=0, "_ x‘=1 ‘_l <——— Bromumo HoBY aMiHHY.
(Ct?ﬁ E;@ 1g=p -
—3t—18=0 = Poas'sayemMo yTBOpeHe pIBHSHHA.
i = —3, ;=6 - [Mosepremocs 10 aMIHHOL X.
x*==3, x*=6 - Poan’sayemo orpaMani piBHAHHH.

Poas'aakiB Hemae. x, = —JE , Xy = -\/E

Binmosins. —v6: V6.

Ea B = i =8 | Bl ol

MeTon 3aMiHA 3MIHHOI BHKOPHCTOBYIOTE He JIHIIE ITiJ] YAC PO3B A3VBAHHS
DIKBapaTHHUX PIBHAHL, Po3risgHeMo NpHKIAMN, AKHH LUTIOCTPYE e(peKTHBHICTE
IIEOTO METO/IY.

i Ipurnan - e i
:—J' Poss’sizkiTh piBHAHHA (X° + 6x)(x* + 6x — 17) =
Poag’szauus

| }{ = 17) =-16, JEE_‘F_EEE:E | <=—— BroauMo HOBY aMiHHY
: it —17)==18 <+—— Poap'sayeMo yTBOpeHe pIBHAHHS.
| PB-1T7t+16=0

t; = 16, =1 <+—— [losepHemoca 10 3MIHHOI X.

2+ 6x = 16, 2+ 6x = 1 < Poan’sayemo orpumani pisHanus.

J:I:_B,IE:E I;’;:_B_‘\/]E,I;i:_g_l"vfﬁ

Bignorine. —8; 2; —3 — \/1—[]; -3+ \/ﬁ

@ Monpakukyiitecs | (OHOO@

479 Poap sikiTh pIBHAHHA.

= R, .
a)xﬂ xqf; lﬂ:n 6) 4xx_3:i 1 ) ) xﬂaﬁﬂ_x; 12=
P)_—f+ﬂx_: —DD H}_S:c'z-l-.?-_: 10x E)f+ﬁx_13 6x

x—¥1 x— 11 3x—1 3x-—-1 r—1 x—1
55E):172—1-:‘-:.1::2[]+5::r: H}Ei:::’f+2::::5 E}S—:.I:ZE—E:::

x+ 4 x+ 4 L=% X xr+3
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480 3HalimiTL KOpeH] piBHAHHS,
3amoBHHUEBINH TAOIHINO JTITepaMHi, Kl M03HAYAIOTE YHCIA, ¥ BKA3AHOMY IOpSII-
Ry, NiaHaeTecsa Ha3By TeBopy Isana Kornapescbkoro, miciisg BHIAHHSA AKOTO

VEpalHCEKA MOBA OyJia NpHPIBHAHA [0 JiTepaTypHol MoBH. |rana Kortia-
PEBCHKOI0 BBAKAKTE OCHOBOMOJIONKHUKOM HOBO1 VKPAIHCEKOL MOBH.

L B B 9 1 8 —10x+3 _
a) 18 x? x O g ey, O
3x*+8x-3 _ P +Txt12 x'+14x-32
D ox’—6x+1 ST ® X+ 13x—48
- 1 5
38 —3 E BELT) %l 2 Bl —4 ( ]
E 0,75 H =xopenis vemae Lﬂ) 6) B |1 |1 E)J

481 Poap'sriTE pIBHAHHS.

-2x—4 x+5 ¥ —=x=5E)(x—3
W med =2 ﬁ}( :-:2+4:c—}(21 =0
=2 x+d J4x—8 4 1 3
L ey s " vl D a-T xim PLi0
6 X X 4 6 2(x — 5)
ﬂ)xE—BI+15+.1:—3:I—5 E}x+1:xﬂ—x+1: x3+1
482 BunummiTe numre DIKBAAPATHI PIBHAHHA 1 PO3B S¥KITH 1X,
) xi+2—-2=9 6)6x2+19x—T7=0 B)x*=3x2+2=0
ry 24 12x— 13 =4} mMx—2x2-4=1( ey =Tt +10x* =3 =0

483 Poap'szxiTe OIKBaIpaTHI PIBHAHHA.

YerasoRITh BIINOBUTHICTE MK PIBHAHHSAM Ta Horo kopeHaMu, Tak BH ni3HaeTecs
HA3BY 0JHOT0 3 HAHJIABHIIMHAX MicT YKpaiHH, V IKOMY OHIHCA YKpPAlHCHKI
KO3aKH, 3apo/iKyBaIacsd HAPOAHA TBOPYICTh, CTBOPHBAJIHCA 3IHAMEHHT] TBOPH
VEPAIHCBKO1 JIITEPATYPH.
a)xt=3x>—-4=40 0)x'—10x*+9=0 B) 2yt =t =3 =10
r)3x'—14x*—5=10 n) 4x* — 9x%2+2 = () e) Ix'—6x"+1=0
®)xt—=17x2+16=0 .

A £05:242 A +4:+1 J i\E

i Bl B .5 B =2

5
f _: | R

@ |6 (» |0 n|e =)

et
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484

485

486

487

488

489

490

491

. . . o b |
a) IpaBa 4acTHHA AKOr0 JOPIBHIOE 3, a JIIBA — PI3HUIS BUPA3IR (:c Fi E) 1 (;r 3 2);
0) JTiBA YACTHHA JOPIBHIOE CyMi BHPA3IB (
B) [IpaBa YACTHHA JOPIBHIOE —2, a JIIBa — PI3HHLA BUPa3iB (

) JIIBA YACTHHA JIOPIBHIOE CYM1 BHPA3iB

492

T Vector. Maths&Science ta © Butapunuree «/linrsicrs. ¥oi npasa saximent. JKoJHa 9acTHia 0iel nyonikai He Moke GYTH BUITBOpEHA,

BHPA3Y o ox+ 3

Poar’ssxiTh piBHAHHS. 4 \

l z B
a) 10x=5vx +0,6 6)x—8vx —9=0 B) 8lx— 18yx =1 | x=(x), j:
i |

r)2x—3=-Byx mM2x=5Vxr—-2 € 6Jx—27+x=0 . .52? #i
3HAITE KOpeHi pIBHAHHSA.

a(x2—-2P-8x*-2)+7=0 0)(F—-1)yF+(E-1)—12=0

B) (2x— 19— 5(2x—-19)+4=0 ) (x2—8x)2+20(x*—8x)+64=0
mGx+1)2+4Gx+ 1) +3=0 e) (x — 4)' + 2(x — 42— 8 =0

Poar’szkiTE plBHAHHS.

a) (@ +3x—5)—402+3x—5)—5=06) o+ 200> + 2x + 2) = 15
B) (x* = 3x0)(2—3x—3)=-4 r) (x2+ 4x)(x® + 4x— 1) = 12
mnEE-z—1x¥2—-x)=30 e)6+x2—-5x—30x=0

3HAHIITE Vel 3HAYEHHS 3MIHHOI X, IPH SKHX 3HAYEHHS BHpPA3IB

2-18 . Tx
x—2 12—1:

JMOPIBHIDIOTE OJHE OJJHOMY.

3HaHIITE yel 3HAYeHHS 3MIHHOI X, OpH SKHX 3HA4YeHHS BHpPAa3iB

2+ 10 . 12x + 48

1 OpP1B Th OJTHEe OJITHOMYV,
v—8 5— 8 JOPIBHIOKTE OJJHE OJJHOMY

4_, X
e P

IIpu axomy sHaveHH] X cyMa JpodiB % JIOPIBHIOE 1X JOOYTEY?

Ilpn aromy 3HaAYeHHI 3MIHHOI:

) i 5i 60 . 60 ; 1,
a) pisHUIIs APOOIB —— i ——— 5 NOPiRHIoE
48 , 48
0) aHaYeHHS JIPoby T4 _LoHal OlyIbIIe 38 3HAYEHHA Ipody T :r?

HpunymaiiTe, 3a0UmIiTe Ta PO3B AKITH PIBHAHHS:

+6\? -
2 E) i 12(:JLTE E), a npasa — (—35);
x4+ 1):E . 3(21 + 1)
g ! =3

)

2 ) 3
C+o+4 £2+2x+2°

a mpaBa —
6

Poap’ssxiTe piBHAHHS MeTOIOM 3aMIHH 3MIHHOL.

3x—2\* - 22+ 3x+8 O
ﬂ)( % )+(3x—2)_2 0)- % _+:1:‘*:3x+-§-—1ﬂ

169
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pa)KeHHA OAHi€l 3MiHHOI

@opmyH NOB A3VIOTE Bl abdo OLIbIIe 3MiHHUX. Ya-

~ c¢TO BHHHKae norpefa BHPA3HTH OJHY 3MiHHY 4Hepe3
- inmy. Hanpurnan, maemo dgopmysty Treopemu llicharopa
Tepmin «cbopmysan ' g2 = ph2 + ¢2 ne @ — rimorenyaa, b, c — KaTeTH, i MOTPIGHO

HOXO0/HTH B1f aHaiiTy Hesinomuii karer c. OTike,
JIATHHCLKOTO CJI0BA

)
o

.-’f
r
e
Pl o)

formula — amenmene & A
eij forma — npaenno. @ . b z+ 622 s
o o = s L .
— o2 =g2— b2
c=va’-b°
b
ol Npuknan s =5 1 - - - .4
HP Ny T, OpPMYV.JIOK 00 V==mnrth: :
0 P g . 3a dopmyomn 0’ eMy ROHYCA 3
KBAApATA a) 3HaAUmTE h; 0) 3HAHUIITE I;

B) 00YHCJIITL 3HAYeHHA r, Ak h =91 V=
PeayneTaT OKpyIIiTE 710 COTHX.

B\ . Poagp’asannsa
Dopmynan o 1
@ xpyra: S=mr? g a) V=§11r2h o) V= -m-?h
B :Bagpara: S =a’ |
Bl 1 pAMOK Y THHEKA: ' 3V=nrth 3V =narh
S=a-b | 3V arth 3V _ ar?h
e mmcyrm?-:&. | nr:  ard ar:  ar? .
S=5a-h : i 3V ,12:.@,1{ !
t rs nth
3V
| Y ol
- th
: i
s=v-‘t—dopmyna | | 921
LAY B) r= ﬂ — 3 — i =1,49
- nh 3,14-9 28,26

493 3a dopmynow maaxy s = v+ { 3HAWIITE:

a) NIBHIKICTE U; 0) uac {.
A
494 3a dopmysion npoayKTHBHOCTI npani P = 7 3HalIiTh:
a) gac f; 0) poboty A.

_____ z Ta © Bugasunuree «JliareicTs. Yoi npaea saxaiment. Koana qactHHa micl nybnikami He Moke OYyTH BUITRBOPEHA,
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495 Bupasire a 3 dopmyna mwiromi keagpara S = a®. Tosi obunciriTe 3HAYeH-
HSI (1, ARIIO:

a) S = 25; 0) S=0,09; B) S = 324; r) S =160 000.
496 Bupasites A 3 hopmyim 1HIeKCY MacH JoauHu [ = E—z Ob4uncmTeE 3HAYEH-

Hs h, AKINO: |

a) [=18, m = 46,08; 0) =19 m =4275; B) I =20, m=57.8.

497 DBwupasite m 3 dopmysu p = %q\f’a . Toni 0dYHCIITE 3HAYEHHA M, AKIIO
p=561q=8.

2
498 Bupasits x 3 hopmysn ¢ = 4k J: — 6d. Tomi oOunCHiTL 3HAYEHHS X, AKIIO
X

k=9,d=5ic=2. PeaynnTar oKpyIJIiTE JI0 COTHX.

499 I3 dopmyiau BHpA3ITE 3MIHHY:
a—>b

=7 0) x, AR ¥y = yx+6; B) r, axmpo ¢ = r’v — 2u.
o

a) ¢, AR k =

500 Hrmo Timo magae BHHS 1 IOYATKOBA IMBHIKICTE NAJIHHA JTOPIBHIOE U M/C,
TO BIACTAHb, AKY BOHO IPOJIETHTE 34 | ¢, 0049HCTI0I0TE HAah/THKeHo 3a dop-
myJio0 h = vt + 5¢°.

a) Bupaaitsk 13 1iel opMyJIHd MOYATKOBY MBUJAKICTE Ta 00YHCIIITE 11,
agmo A =200m, L =2 c.

0) BupaaiTe 13 miei dhopmynn {, armo v = 0, Ta 00YHCIITE 3HAYEHHS,
akmo h = 1125 m.

501 Bwupasite 3 dopmyan R =F% - [+ 2 nos:xuny [. Toxl obumeniTe 3HavenHs [

TA PO3TAIIYHTE B IMOPANKY 3pocTaHHA. Tark BH JMiaHaeTecs HA3BY Hall-
rubInoro o3epa B YKpaiHi, sike poarainioBsaHe y BomuHcebKii obnacTi.

B R=10.k=11 b R=-12,k=-0,5 T R=12, k=3

C R=205k=-25 I R=11, k=12 A R=18,k=45

R o ( E— | S J
5[!2% Bupa3zits x 3 popmym A = %: Toni ob4yHeMITE 3HAYEHHS X 34 BIJIOMHMH

A, b ra ¢ 1 maHalTecd, CKIJIBKH IIYKPY MICTHTBCS B HATIOAX.

a)A=192, b =5, ¢ = 0,2 — cTIJIBKH YailHUX JIOKOK IYEPY ¥ 600 mn
ra3zoBaHHAX HAIIDIB;

0)A=230,b=28, c=0,5 — cTIIBEKH 4aHHHUX JORKOK HIYKPY ¥ 350 ma
PpYKETOBHX COKIB;

B) A=900,b=2, ¢=0,1 — cTiJIBKH 9allHHAX JIOXKOK HYEPY v 7H0 mn
CIIOPTHBHHUX HATIOIB;

r) A=540,b=0,4, ¢ = 0,8 — cTIIBKH YaHHHX JIOKOK LYKPY ¥V 350 ma
eHEepPreTHRY.

T Vector. Maths&Science Ta © Bugapunurso «JlinrsicTs. ¥ei npasa saxameni. KodHa dacTiia nicl nyonikamil He Moke OyTH E'L.EITE:'.IPEHB:I?'I
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3yBaHHA 3ajlay 32 JONIOMOTOI0 KBa-
iBHAHD

Ax poar’azaTn zagady 3a JOMNOMOTOK
KBAIPATHOrO PiBHAHHA?
Kpox 1. IlpoynraiiTe yMOBY Ta BH3HAYTE HEBIJIOMY Be-
Ksanparni pisasums JIHYHHY.

MOKHA BUKOpHUCTOBYBATH | Kok 2. [lograuyre HeBlioMYy BeIMYMHY OYKBOIO, HATIPH-
KJIAT X.

Kpox 3. BupasiTs 1HIII BeJIMYHHH 4Yepe3 X, CKJIAIITh
BHpPAa3 3a YMOBOIO 33/1a4l.

www== " Kpoxr 4. CknamiTe piBHSHHA HA OCHOB1 BHpa3y i yMOB
3aqavi, po3B SIKITE HOro.

Kpox 5. IlepeBipTe oTpuMaHuii pe3yJILTAT HA BIAIOB1/I-
HicTe OJ13 Ta ymoBi samayi.

Kpoxk 6. 3anumiTes BIINOBIIEL IOA0 MYKAHHX BeJIHYHH.

= = i

PRS0 40) ~ 3apaui reomeTpMuHOro 3MicTy
[IepHMeTP NPAMOKYTHHEA! : & |
|

ﬂ=E"ﬁ—E‘rﬂpﬂHa Hpurnan - . - -

NpAMOKYTHHEA

e [lepamerp mpamokyTHHEA HopiBHIOE 34 €M, a ILTO-
. 1  ma— 60 cm?. 3HAIIITE CTOPOHH IPSAMOKYTHHEA.

Poas’azannsa

Hexait x em — mupnHA NDpAMOKYTHHEKA, TOI
(17 — x) cM — DOBKHAHA NPAMOKYTHHEA.
% CrnazieMo piBHAHHS, BHKOPHCTOBYIOYH (hOpPMYJIY
S=a-b—nnoma . ILIOII] IIPAMOKYTHHKA:
OPAMOKVTHHKA . (17 — x) = 60
—— 17x—x2=60=0
3naiinemo kopeHi: x; = 5 (eM), x, = 12 (em).
[ligeraBuMo oTpHMAaH]l 3HAYEHHA X, 00 3HATH
v pmomxkuHy: 17T-5=12 (cm), 17— 12 = 5 (cm).
' Bimgnosink. 5emi12em; 12 em 1 5 oM.

Pt T e — _— =

Ilpurnan

J1B1 BaHTAKIBKH 3/JIHCHIOBATH IePEBe3eHHS COl TA KYKYPY-
2  n3u 3 Pisnoro B Onecy. Bonn BHixam ofHOMACHO Ta MAJTH
nonosatd Bigcrads 720 kM. IBuaricTs BaHTAMKIBRH
13 coero Oyyaa Ha 10 xm/ron OLIBIIOK 3a MIBHAKICTE BAHTA-
JKIBKH 3 KVKYPVY/I30K0, TOMY BoHA puoy.aa B Onecy Ha 1 ro-

THHY paHilie, 3HAIITE IIBHIKOCTI 000X BAHTAMKIBOK.

cigfce Ta © Bunapunureo «JlinrsicTs. Yoi npasa saxmmen. FofHa 9acTiHa el MyOmkaii He Moke OYTH BUITBOpPEHA,
ol cHeTes abo nepetana B OVIE-AKIH iHIE Gopy GYIE-AKHME coocobami HE3 MHCEMOBOTO AOABOTY BHIARNA. 34 MO IHEY
H HilKa 98¢ THHA HLOTO MATEpIaTy He Moxke GyTH ckomiiosana 104 nepenpoiaxy abo 108 (HINOMO BHKOPHCTANHHA.



Poarp’szannsa

Hexait ¥ kM/rog — mMBHAKICTE BAHTAKIBKH 3 KYKVPV/I3010, TOMOI
(x + 10) kmM/roJT — MBHARICTE BAHTAMKIBKH 13 COEH0, 3alHIIEMO YMOBY
3aza4dl y BHIJIAA1 TabIHII; TR

i T
_"\.\1 Pi.m:l'E = * ]
¢ s, kM | v, kMm/rog | I, rox - |
; 720 e =
aﬂﬁmamm;ﬂ 790 .
YEYPYA3010 | x : Sl
] T20 o
BE.T:I‘TE!-RLEEE =90 %+ 10 . |
\_ 13 COEl0 | x+10 Y
“Hi }
eMO PIBHAHHHA, —— — =1. |
KJIaJIEMO P T 2410 R, .‘1
. . oo e _ - \ Oseea
3HalineMo iHoro kopeHi: x; = —90, x, = 80. \ Wl _. :l Vo

Ilepnmii KopiHE He BIINOBIJIAE 3MICTY 3a1a4l,
TOMY INBHIKICTE BAHTAKIBKH 3 KYRYpPY/I30i0 — 80 kM/Tox, a NIBHJIKICTE
BAHTAMXKIBKHA 13 coero: 80 + 10 = 90 (km/rom). |
Binnorine. 80 xm/rox, 90 km/ros.

e [y [ = - = E

~ 3apaui Ha cninbHy poboTty

HPHRJIB_H, —— —— —— - -

JBi1 chipmu, nDpairooYd 0THOYACHO, [IOCTABHIHM B K0 Yeprac meBHYy
3  KiNBKicTE iHTepaKTHBHHX momok 3a 4 gai. [lepma dipma, mo nocragae
. JIOIIKH, MO3Ee 3podHUTH Iie Ha 6 IHIB IIBHINIE, HIM Jpyra. 3a CKUIBKH
JTHIB MOKe BHKOHATH 11eH camuii 00CcAr ToBaporocTavaHHA KoxHa dipma
oOKpeMo’?

Poas’'azannsa

[IBuakicTe BUKOHAHHA PoOOTH HA3WBAKTH MPOJAYKTHBHICTIO IPAII].
Armoe He BRazaHO, SKHI came 00cAT pobOTH BHKOHYETLCS, TO ITI0 poDOTY
NPHHHATO ITO3HAYATH oqHHHALIEe (A = 1),

i Pobora, A | Hac, t | IlpogyxrueHieTs, 1}' e ——————— - - .

r |

mom [, [ I |1 pA |

cdbipma X F Tt L

HNpyra 3 o 1 : P — nponyKTHBHICTE, ::

dipma x+6 ! A — pobora, { —uaac 'll

5 ; ; 1 O —— w
. 1 o

Hexait x 1HIB — 49ac BUKOHAHHA 3aMOBJIeHHS IepHion (pipMow, TOMI1
(x + 6) qHIB — Yac BHKOHAHHSA 3aMOBJIEHHH APYron (ipmMowo.
1 1 1

+ = =T
¥r x+6 4 173
T Vector. Maths&Science ta © Butapunuree «/linrsicrs. ¥oi npasa saximent. JKoJHa 9acTHia 0iel nyonikai He Moke GYTH BUITBOpEHA, r

CriaanemMo piBHAHHS:

epekcHa B nomykomil cietest abo nepefana B Gyk-axiil iHuni Gopa GyIL-gkHMH cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 3a #o X
oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.



Juaiinemo Horo KopeHi: x, = —4, x, = 6.

Kopine —4 He BigmoBigae aMmicTy 3aa4l, ToMy nepiina gipmMa Moke BHKO-
HATH 3aMOBJIEHHA 3a 6 AHIB, a apyvra — 3a 12 mqHiB.

Bingmosine. 6 mmis, 12 gHis.

flonpasrmyiirecs 00@

503 Ilnoma npamoryTHHKA MopiBHIOE 675 cm?. 3HAHIITE MIHPHHY OPAMO-
~ KYTHHKA, SKII0 0JHA 31 CTOP1H Ha 12 ¢M MeHINAa B1JT 1HIIIOI.
v's
504 Jlursauwii Mmafinanduk Mae opMy IPAMOKYTHHEA, TLITOIIA SKOT0 JOPIBHIOE
98 M, OpmHa iioro cropoHa Ha 7 M DiabIIa, HiM 1HmMA. Axa DoBRHHA
DopaIopa HABROJIO TUTAY0r0 Maimanduka? CKLIBEKH YIIAKOBOK DOPI0PHOL

IUTHTHH ITOTPI0HO NpHIADATH, AKIIO B OJJHIH YIIAKOBI MICTHTECS 20 M7

505 Il'imorenyaa npsSMOKYTHOIO TPHKYTHHKA Ha 2 cM OLIbINA 3a OOUH KATeT
1 Ha 4 cM OLIkINA 3a IHINHEA KaTeT. 3HAHIITE IIIOTeHY3Y TPHKYTHHEA.

506 Harama supinmmiaa MOMOBHUTH IHTEP €p BITAJBHI J3ePKAJIOM, aJle eIHHe
Miclie, Jie BOHA MOTJIa HOoro nmoeicuTH, Mae poamipa 1,75 m X 2,4 m. llpo-
MABYHHSA AaHTHKBAPHOL JIABKH MOBIIOMILIA, 10 JOBKHAHA PAMKH [[3epKaJa
MOpiBHIOE 8 M, a rroma — 3,75 M=%, Yu mygiiine 1e n3eprasio A BITAIbHI
HaTam?

507 3 Pieuoro no 3anmopix:sda, BicTaHs Mk axuvi 900 kM, BHIXAIa poJHHA
ABOMA MalIHHaAMH. ¥ ODepHioMy aBToMODLIL IXaJH JITH H 3a KepMoM
Jiaychk, TOMY BOHH ixan Ha 10 KM/roj1 HOBLIBHIIIE, HIMK JIpYyra MAIIHHA.
Jo 3amopissasa MammHa 3 TITEMH IIPHIXasia Ha 1 rof M3HIile 3a JIpyTy
MAITHHY. 3HAHIITE IBHIKOCT] 000X aBTOMODLIIB,

508 VYcrum npoixag fo 0a0yci Ha Benocuneni 15 kM3 Kpo- -~~~ -~~~ \
NHBHALBKOrO 00 cesia Bucoki Baiipaku 3 mesrolo | lrom=60xs,
meuakicTiO. lloBeprawyuncs momomy, v Kpomms- 1 l

. . . : ! 1xe=——T1001 H
HHOBEKHI, BiH 301BIIHE HIBHAKICTE HA 3 KEM/TOm, | 60 |
1 TOMY HA IILJISX BUTPATHB HA 15 XB MeHme, 3sgcyliTe ° ====ozoooz
HIBHIKICTE, 3 AK0I0 YeTHM iXas 1o Dadycl.

.ﬁ.

509 lna zasepmeHHda OYIIBHHNTBA RHTJIOBOI0 KOMILIEKCY JIBOM DpHragam
3AJIMIMHAIOCH BHKOHATH IIEBHY 4YacTHHY poborH. ARII0 BOHH OyIyTh
MPAIIOBATH Pa3oM, TO BHKOHAKTE Iie 3aBaaHHda 3a 16 rogua. CRIIBEKHA
roJINH NOTPi0HO HA BHKOHAHHS KO:HINA OpHrasjl oKkpeMo, SKIL0 MepImid
moTpibHo Ha 24 rogUMHA MeHIIe, HiMK JApyriii?

510 Emma i Banepiss BHpIIIAIH DTPHKPACHTH MOABIP f IIKOMH KeiTaMi, Evmma
Bupinmna sucaaunTd 120 mudynmH TrosnaHie, a Banepis — 144 by man
KpokryciB. Banepia moroquHu BHCAJRYBAJA HA 4 IMHOYIHHA OLIBIIE, HIK
EmmMa, 1 mpaioeana Ha 3 rogquad MeHnre, CRLUIBKH KOKHA JIBYHMHA BH-
caJskyBaJjia KBITIB 3a OJIHY I'OJHHY”?

g
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4
511 HIsmaricHmit Terwmoxiy « Paxkera», mo ryp-
cyeaB 3 Kumesa no Hamerma, mpoxonus
3a Tevierw piurn lHinpo 186 kM1 116 kM
MNPOTH Tedll, BHTPAYAKYH HA 11e D ro.
3HalMITE BJIACHY HIBHIKICTE TEILIOX0/A,
ARIIO MIBHIKICTE Te4ll pIMKH CTAHOBHTE

2 gm/Tog.

512 B axkBanapry notpibHO Oy/10 HAIIOBHUTH BO/0I0 JABa DaceilHH 00’ eMom
360 m” 1 480 m®. Hacoe, mip HanoeHoOBAE Hepinuil DaceiiH, HepeKavYyBaB
moroguHad Ha 10 M? Bogu MeHIe, HI3E TOMH, 110 HATIOBHIOBAB JIPYrHi
DacelH, 1 npamweae Ha 2 rox goeme. MeHemxepy norpildoHo 3'CYBATH
IMPOAYKTHBHICTE Hacocis. JiaHaliTecs, skUil 00'eM BOIH Meperavye KOMKeH
HACOC 34 TOIHHY.

513 baceiiH TYypHCTHYHOTO KOMILIEKCY HAIIOBHIEThCS JIBOMAa HAcOCAMH
3a 12 rogus. leprmit Hacoc OLIBIN MOTYRHEEIT 1 MOKEe HATIOBHUTH DaceliH,
npamwooyd caMm, Ha 10 rog msuame, HiM Apyruid. 3a CKIJIBKH IoJJHH
JPYTHHA HACOC HATIOBHUTL DAaceliH, MpallioioYl caMocTiiiHo?

514 Iligyac :kHUB OMHOMY KOMOAMHY JIJIsI 34-
BeplIeHHs poboTH notpidbHo HA 5 AHIB
OLIBIINE, HI%K IpyroMy. ARIIO BOHH pazoM

PO3NOYHYTE OPALIOBATH, TO 34 4 JTH1 BHKO-
2 - sa L
HAIOTh 3 yciel podot. Buznaure, 3a arHii
yac KOKeH 3 HUX BHKOHAae TAKHUH caMHH
obear poDOTH, NPAIIOIYH CAMOCTIHHO.

&4

515 lns manopHeHHs BOM0K DacelHY CIIOPTHBHOI IIKOJIH OTPi0HO Ha 1 rox
MeHIIle, Hisk /1718 3JTHBY Boau. AKmo & BinkpuTH TpyOyY /1 HATIOBHEHHS
1 He 3aKpPHBATH 3JIUB, TO DaceilH HADOBHUTLCA 3a 42 roa. 3a cKLIBKH
roJITUH MOKHA HATIOBHUTH MOPOKHINA DAaceliH IIpH 3aKPUTOMY CIIYCKY?

516 Amtobyc mas npoixatd 3 Bimauni no Yepnirosa, BificTaHbe MiK AKHMH
400 gM, 13 3amnaHoBaHo0 MBHAKICTIO. [Ipoixasnm 2 roj, BiH OVE aMmyme-
HU 3podbuTn TexHIYHY 3vnuHKY Ha 20 xB. [llob npubytu no Yepuirora
BYACHO, B1H 301/IbLIIHE MIBHIKICTE pyXy Ha 10 kM/roq. 3 K00 NIBHIKICTIO
aBTOOYC MAB IIPOIXATH BIICTAHEL MiK MICTAMH?

517 HKapnoarcekuil TpaMBail OPOXOJAHTE eIHHAM B YKpaiHi eKcRypCcliiHHM
MAPIIPYTOM TI0 BY3BKOKOJIMHIA 3anidHuili. /lopxunHa mapmpyry —
65 KM, 3amIaHOBAHA TPHBAJICTE Noopoki — 2 roj. Ilepmm 25 kM Tpam-
Ball pyxXaBcs 13 3alJIAHOBAHOK IIBHIKICTIO, AJle Yepes Te, M0 TYPHUCTH
1 TYPHCTKH 3aTPHMAJHCA HA 3VIIHHIL, MAIIHHICT SEIJII::]]IH:E IMIBHKICTH
Ha 15 KM/Toj 1 3 TAKOK IMBHUAKICTIO IPOIXaB Bech IMIJIAX, 110 3ATHITHBCS.
3 SIKOI0 IMBH/IKICTIO MAB IXaTH TpaMBai’

T Vector. Maths&Science ta © Butapunuree «/linrsicrs. ¥oi npasa saximent. JKoJHa 9acTHia 0iel nyonikai He Moke GYTH BUITBOpEHA, 1?5
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1 Keaaparaum piBHAHHAM HAa3HBAEThCA PIBHAHHA BUAY ax’ + bx + ¢ =0,
ne x — 3MiHHA, d, b 1 ¢ — RoedimienTH, npagomy a # 0,

nepmwuii, abo crapmmit [ . - )
koeditieHT ax’ +bx+c=0

IPYTHH KoedilleHT BLILHUI YJIeH

2 MeTonu po3B'a3yBaHHA KBAAPATHUX PIBHAHE!
« MDopmyJa ITUCKpHUMIHaAHTA

(ux“+bx+c =0,a#0 )
\ D=b*4dac )

(o0 ) (om0 ) (o)

Mae nBa kopeHi. Mae omiH KOpIHBE. He mae rkopenis.
Y. |
~b+yJD ~b
X0 = xX=— XED
*T " 9q 2a N

» Teopema Biera

< .
Teopema Biera ki
Jlna asenenoro Hna sweasenenoro

KBAAPATHON PIBHAHHA KBANPATHOrO PIBHAHHSA

Axuio x; 1 X3 — KoOpeHi 3aBeJeHOr0 Armo x, 1 x e KOpeH1

KBAJAPATHOTO PIBHAHHSA BRI NG AR TR

_— s b

A\ x;+x:=-b, x-x:=c. 2+ Xy = —, ::1-::5=%. N

3 HKeanparaum TpuwieHOM HA3HBAKTL MHOTOYIEH BHAY ax” + bx + ¢,
e x — aMiHHA, d, b, ¢ — jgearl yuena, npudyomy a # 0.

4 Teopema mpo po3kdamgaHHA KBAAPATHOrO TPHUYJIeHAa HA JiHIHHI
MHOEHHEH. ARIo X, 1 X, — KOpeH1 KBaJIpaTHOro Tpu4ieHa ax’ + bx + ¢,
TO NPABHJIBHO, I ax’+ bx + ¢ = a(x — x,)(x — x,).

5 DikpanpaTHuM piBHSHHAM HAZWBAKTE PiBHAHHA BUAY ax® + bx*+ ¢ =0,
ne a # 0. Taki piIBHAHHA PO3B A3VIOTHCA METOI0M BBeIeHHA HOBO1 3MIHHOI.

1?% Vector. Maths&Science ta © Bugasunuree «/linrscrs. Yol npaga saxament. KofHa dacTiHa micl nyonikaigl He Moke OYTH BUITBOPEHA,
epekcHa B nomykomil cietest abo nepefana B Syk-axiil iHuni Gopa GyIL-gkHME cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 33 #o HHX

oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.
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11
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TMepesipTe cBOI OCATHEHHA

Axe 3 piBHSIHE He € KBAJIPATHUM?
a)8x®+Tx+12=0 0)6x=0 B)3IX¥-224+86=0 M2x—-10x*=0

Poap’sskiTe piBHAHHS 8x* + 13 = 0.

13 13 ’13 ’13 _
a) -y D) Y B) — =\ I') KOpeHIB HeMae

3HATITE cyMy KOpeH1E piBHAHHA x° + 4x — 5 =0,
a) 4 0) —4 B) —5 r) 5

fAxe 3 yncen e KopeHeM KBaJpaTHOrO piBHAHHSA x° + 4x + 4 = 07
a)x=-2 0) x=2 B)x=23 r)x=4

Crinbku xopeHis Mae pisHgaug 9x° — 12x + 4 = 07
a) IBa KOpeHi 0) kopeHIB HeEMae B) OJJHH KOPIHEL  T') TPH KOpeH1

PoarnamiTe HA MHINHI MHOKHHKA KBAOpaTHHH TpudJeH —2x° + 3x + 5.

a)—2(x— 1)x+2,5) b) —2lx+ 1) (x—2.5)
B) 2(x + 1)(x — 2.5) r) —2(x+ 1)(x + 2,5)
, xS 5

CroporiTe 1pid i — 190

xr—1 . e o ¢ x+1
", p— R T4 - 5 O wa

" . L . 2x— 3

3HaHIITE Vel 3HAYEHHA 3MIHHOI X, IIPH SKUX 3HAYEHHS BUPA3IB L 1o Ta

X :
© 5 G POPIBHIOITE O/HE O/THOMY.
a)—2; -9 0) —2:9 ") —9: 2 r) —2: -6

Poar'siskiTe piBHaHHS x' + 5x° — 36 = 0.

a) —2: 2 oy—-2:2--3:3 B)—3: 3 r') KOPeHIB HEMAge
Bupaasite a 3 dhopmynn x = vt + Eutﬂ.

_ 2x—2vut _ Z2x—2v _x—ul _X—U
a)a= v 0)a= . B)a= o7 r)a= 57

It BUTOTORIIEHHS A0JIYYHOTO COKY ILIaHYBAaJocs repeseatu 216 T abnyk
3a KUIBKA peiiciB. AJle 4epes HeCHpPABHICTE BAHTAMKIBKH JIOBEJIOCH BHEKO-
PHUCTATH 1HIIY MAIIHHY, BAHTAMKOIITHOMHICTE K01 OyJIa HA 6 T MEHIIIOK.
VHacmnor msoro Ui nepeBe3eHHs BeiX A0JVK 3Hano0nIoca Ha 3 pelcH
OLNIBINIe, Hi3K INTAHYBAJIOCHA. SHAHTITE BAHTAKOIIHOMHICTE HOBO1 MATITHHH.

a) 24 T o) 18 T B) 12T r)9rT

177

epekcHa B nomykomil cietest abo nepefana B Gyk-axiil iHuni Gopa GyIL-gkHMH cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 3a #o X r
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I'IpoEKTl-Ia pobora
- //' «MeTtoau po3B’A3yBaHHA KBaApaTHUX PiBHAHDbY

Rpox @ Ob’enquaiiTecs y 3 rpynu nuisgxom skepedrypanus. Poamoi-
JIITE 000B SI3KH.

RKpox @ KoskHii rpyni HeoOX1THO 03HAHOMHTHCS 3 OJIHHM 13 METO/IIB
PO3B’sI3aHHA KBAJIPATHHX PIBHAHE TA BUKOHATH 3aBIaHHS.

I'pyna 1. 3acrocyBanHsa BracTuBocTeil KoedinieHTIiB

Brnactueocti KoedillieHTIE KBA/IPATHOTO PIBHAHHSA 3aCTOCOBYIOTE 38 YMOBH,
II0 PIBHAHHA Mae [[BA PO3B A3KH, TOOTO TUCKPUMIHAHT € JIOJATHHM.

2

-

Armo cyma nepmoro roediiieHTa
1 BUILHOI'O Y4JIeHa JOPIBHIOE JPYTOMY
roedilleHTy, To Nepuiuii KopiHb
IOPIBHIOE —1, a MpYTHH € DPOTIIeHHHEM
YHCJIOM [0 YACTKH BLIBHOI'O 4JIeHa
1 mepuioro xKoedimiedTra

Armo cyma roeditienTin
KBAJIPATHOTO PIBHAHHA JTopi1BHIOE (),
TO [IepIIHH KOpP1HE JOp1BHIOE 1,

a IPYrHH € YaCTKOK BLILHOTO
YyJeHa 1 mepioro koediiieHra

Axmpa+b+ec=0,T0x, =1,x, = Axmoa +e=b, Tox, =-1,x, = ——
a a
*¥—8x+7=0 x**—8x—9=0
1+(-8)+7=0, T0 1+ (9)=-8, 10
W x,=1,x,=7 x,=-1,x,=9 J
1 3 HaTypaJbHHUX YHCEJ MeplIoro AecITKA Ta TPOTIISKHUX M0 HHX YHCET

00epiTh KoedillleHTH A4 KBAJIPATHOTO PIBHAHHSA, Y AKOrO:

a)a+b+e=0: 0)a+c=b.
_ 3pasok
" 32+Bx—8=0, ) f: —_3x—8=0, )
3+ 5+ (-8) =0, To 5+ (—8) =—3, T0
8
X, = 1!1'3:—% I1=—1,I;g=‘5‘
= 7 \ J

2 Jlna opupoHOro ocBITJIEHHS HA TOpHINAX OYIHHKIB v dacamax pobidaTh

BiKHA v (hopMil IPAMOKYTHOIO TPHKYTHHKA, OJJHH 13 KATETIB SKoro Ha 41 cMm
OLJIBIIHE 34 1HIMHIH, a4 TIoTeHy3a JopisHoe 85 cM. O09HCTITE IJIONLY CKJI0-
naKeTa s TAKOTO BIKHA.

I'pyna 2. Meroa «nnepexkugaHHa»

Meton nependadae «nepekHIaHHD KoedilieHTa a@ 10 KoedilIleHTa ¢ Ta YTBO-
peHHHA 3Be/IeHOr0 KBAJIPATHOTO PIBHAHHA,

g—
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'/r JaraJapHEH BHTJIA Ilpuxnan B
Poarnaaemo kBazipaTHe piBHAHHS:
ax* +bx+c=0 2x* —3x—5=0
IlomHO®EHIMO @ Ha KoedllleHT C:
v+ by+ac=0 y¥—3y—10=0,D>0
Jlnst monaneIioro po3s S3aHHA BHRKOPHCTAEMO TEOPEMY,
obepHeHY 10 Teopemu Biera:
»+¥,=-b,yy,=ac Yy +i;53;1:;- 10
Tomi agaiineH1 KOpeH1 PIBHAHHS CJILI IIOALTHTH Ha HﬂE(i)i_U,iE‘:HT a:
ki x1='}:—I‘-,:rg='}; x=2,35,x=-1 y

1 Poar’stikiTeE KBAJIPATHI PIBHAHHS CIOCODOM «IIepeKugaHHmD KoedllieHTa.
a)bx*—4x-9=0 0) 2x" —x—2=10 B) 3x*—5H6x+9=0

2 Jlobyror nat HapomkeHHA OaThEKIB Amama nopieHioe 552. 3HalimiTh 1aTH
HApOI#EeHHs DAaThRIB AaMa, AKIN0 BOHH CBATKVIOTE CBOI JTHI HAPOTKEeHHS
TBAa [H1 OCIILUTE, AJIe TATO HA OJTHH JIeHb MOJIOJIIHAI 38 MaMy.

I'pyna 3. MeTon po3knagaHHda HA MHOMKHUKH

MeTon posrnagaHHA HAa MHOKHHKH epeadadae 3BeleHHA KBAJIPaTHOTO
PIBHAHHS 3araJILHOTO BHTJIANY 0o pieHaHHA A(x) - B(x) = 0, ne A(x), B(x) —
MHOT'OYJIEHH BiIHOCHO X. To/1l KoeH 13 MHOMKHHKIB IpHPIBHIOIOTE 10 0. Mae-
Mo pieHAHHEA: ¥~ + 10x — 24 = 0. Poaknagemo By YaCcTUHY HA MHOKHHUKH:
¥+ 10x—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

Binnosigs. —12 1 2.

1 Posp'smiTs KBaJpaTHI PIBHAHHS, PO3KJIABIIH JTIIBY YACTHHY HA MHOKHWKH.
a)x:—-10x+9=0 0)x*—bBx+4=0 B)xX—9%+8=0

2  3BHalglTe IWJIOMY CKIAACEKOT0 MPAMINIEHHS MPAMOKYTHOL (DOPMH, YV SIKOMY
MlaroHAJE IJIOTH JopiBHIOEe 29 M, a 0HA 13 cTopiH Ha 1 M OLIBINA 3a 1HIY.

Kpox @ IIponemMoHeTpyiiTe KJIACY CBOI CTOPIHKH IMJIPYYHHKA TA PO3KA-
KITH PO MEeTO]] PO3B A3YBAHHS KBA/IPATHHUX PIBHAHL, AKHI OIIPAIlbOBYBAJIA
Ballla Irpyna.

Rpox @ ObroeopiTes y rpynax miJICYMKH OpoekTy. Y KopHcHoW Dyia

orpuMaHa iH(opMmamia? [lo maibtineme cnogobamoca? Axrl TpyaHOII BHEKIH-
rkaan 7 Hag yum BapTo nonpanmoBaTu?

:—
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518 Jlosenmirs, mo mioma Hesadapbosanoi dirypu nopisawe (2y° + 3y) em™,
3Hali/IiTh 3HA4YeHHA Yy, SKINO II0Ia HeaadgapdoaHol (irypHu JTopiBHIOE
104 em*. HaBenenuii HUKYe pPHCYHOK BHKOHAHO CXEeMATHYHO.

Y

2y+6

519 Jlomemith, mo miaoma mecTHKYTHHEA mopieHE (Tx° — 8x — 12) em™.
3HaHIITE 3HAYEHHA X, AKI0 IJIONIA IMeCTHKYTHHREA JOPIBHIOE 3 M,
Hagenenwnii HuKYe pUCYHOK BHKOHAHO CXEMATHYHO.

|
Vdx + 4
|

3x+ 2 3x+ 2

2x — 4
=)
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
xif its area i1s (x + 2) cm?.

EN
522 Is the solution of the quadratic equation correct? Explain your thinking.

(Tx = 6 = (4x + 1)? e -

_ - I |

Tx=6 _4‘]: +h [ root — KOpiHbL PIBHAHHA :

Tx : dx=1+6 : length — nosmxuna :

3x =1 , width — mupuna ,

= i ! area — ILI0IIA |

3 : solution — poar’saanns :

."'l. T T e e T -l--ll--ll.-I—'_—_'\.'ll.l-_d—-.—'l-'—'-l-——"cl‘i’
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* MOBTOPHMO 03HAYEHHA (PVHRIIII,

11 BJIACTHROCTI TA croco0H 3aMaHHHA:

* HOBTOPHMO 3araJIbHHH BHLJISA]]
JIHIHHOL QYHERINL Ta Mo0Y/IyeMo
il rpadix;

* 03HAHOMHEMOCH 13 (DYHKILIEW y =

PO3TJISTHEMO 11 OCHOBH1 BJIACTUBOCTL

Ta odyayemo rpadik;

* p3HAaloMHuMOcH 13 PYHEIE ¥ = X7,

(Y e e

ps PO3IJIAHEeMO 11 OCHOBHI1 BJIACTHBOCTI

Ta Nodyayemo rpadik;

* 03HAHOMHMOCH 13 (PYHKIE ¥ = Vx,
PO3IJIAHEeMO 11 OCHOBHI1 BJIACTHBOCTI

Ta nobyayemo rpadik.

-y B

QyHKuji

| —

(DyHKI BUTIrpaloTh BAYKJIHBY POJIb
Yy HAIIOMY KHTT1, aJKe I0OKa3yITh
3aJIeKHICTDL MK 3MIHHAME. DyHRIT
BHKOPHUCTOBVIOTECH B PI3HHUX I'AJIY3AX,
AK-0T 1H(hopMAaTHEA, 010107151, EKOHO-
MiKa, (pi3HKAa, 1 HABITL ¥ IOBCAKIEH-
Homy :xuTTl. Hanpurian, sapobiTaa
[LIATA 3aJIeKUTE Bil KIJEKOCT1 BlJI-
MpalboBaAHUX MOAWH, PO3MAaJ] paioak-
TABHUX eJIeMeHTIB 3aJIeKUTh Bl 4acy
1 MBHAKOCT] PO3MAAY, KUIBKICTE HA-
CIHHS [Jis BHPOIUIVBAHHSA BPOMKAID
[MIIIeHHI] 3aJIeKHATE Bl IJIONI 3eM.JIL.
Taromx pyHKIIIE0 € 3aJIeRHICTE MACH
MAJJIOKIB Bl BIKY, 3aJIeKHICTE TEM-
HepaTypH OOBITPA B 4acy, 3aJIemk-
HICTH MK BAPTICTIO KYILTEHOI'0 TOBApY
Ta HOro KLIBERICTIO TOMIO.

3 .
b _
- rI i
| ]
_-l"-” 1
" il ||‘I .'

i 'I..u-l-""'
e

Kniouosi cnoea

* Myurmia (function)

* Hezane:xna aMiHHA
(independent variable)

* JaexHa 3MIHHA
(dependent variable)

* O0acTe BH3HAYEHHHA
(domain)

- Ob61acTE 3HAYEHE
(codomain)

» JlimiitHa hyHRINA
(linear function)

* [lapabona (parabola)

* Tourka nepeTHHY
(turning point)

3

A

4

JHCTAMHHA.

e OYyTH BUITRBOPEHA,
BHIABLA. 34 O IHHX
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. @OyHENiA — e OpaBHJIO, 10 DOKA3VE 3aJIeKHICTE
Cuoso - MK MHO:HHaAMH A 1 B, e KomHOMY eJIeMeHTY 3 MHO-
“yHKIQA» HOXOMUTE | sppmpy A Bignosigae eduHuIl eJeMeHT 3 MHOXUHHN B.
BUL JIATHHCBROTO CJIOBA -, A e He KOMKHOMY eJIEeMeHTY MHOKHHH B 000B S3KOBO
functio — BUKOHAHHA, ' orpiGua pignosigHicTs enementy B Muomumi A, Ha
| JlarpaMax HHKYe HABOIUMO TPHRIAJIH TAKHX 3aJI€K-

=- - HOCTeH.

A B

He koHa aanesHicrs
OJIH1ET MHOHHHHN ;
B1J1 JIPYTO1 '

e thyHEIIOHAIEHOO,

JLis mosHavens yHKINN (IpaBHJIa) HAYACTIIIE BUKO-

PHCTOBYIOTE MiTepH f, g, h. Axmnio aminHa ¥ QYHKIIIOHAIBEHO
3AJIESKUTE Bl 3MIHHOI X, TO 11e [I03HAYAIOTE TAK:

i?

E T I

Iomipxyvitre!

Hu e aanemuicrs Mix
JOOMHOI Ta JATOK0 11 / \
Hapomxennda QyHren? 3ajIeMHA  He3allemHAa

aAMIHHA aAMIHHA
(byuriia) (aprymenr)
. p Obnacrte Oonacre
BHAHAYEHHSHA AHAYOHE

. . . B I e
.

EnemenTn MHOMRHHH A HA3HBAKWTLCA HE3dJIeNC-
HOM 3MIHHOK0. EnemMentu MHO:RHHN B HAZUBAIOTHCA
Oyuxigoy=2¢+3  3a71€HCHOI0 3IMIHHOO.

MOMKHA JAIHCATH AK MuoxuHyY A Ha3HBawTE 0btacmi0 U3HAYECHHA,
flx) = 2x + 3. - A =1{2; 3; 4}. lle Bci 3HaYeHHH, AKUX MOXke HAOyBaTH
———— He3aJexHa 3MmiHHA (aprymeHT). O0JacTh BH3HAYEHHSA

no3HavawnTs D(y).
— Muo:xuny B HazuBawTe o06/1acmio 3HAYEHD,
6 B =15;6;7; 8}. Lle Bci anavenHda, AKHX MOKe HaDyBaTH
zane:xHa 3MmiHHa (pyHEILA). ObnacTs 3HAYEHE O3HA-

yaiTs K(y).

0 Vector, Maths&Scieice Ta © Bunassaureoe «Jlinreicrs. Yo npasa saxsment. KoiHa 9acTHia micl oyonikami He Moke OYTH BUITBOPEHI,
hepeseHa B 0o -_-,-i'.: cHeTesi abo nepefana B SyIE-akii HUNH dopan Gvik-gkaMH cnocobamu Ded MHCEMOBOTO JOABOIY RHAAROA. Ja Mo JHHY
 ODCTABMH HISKA 9ACTHHA HEOTO MATEpIATY He Mooke GyTH ckomiiionana 114 nepenpotasky abo 18 IHINOTO BUKOPHCTAHHA.



Crocobn zananaa hbyHKINL

Omucosnit

AHaTITHYHHI

Tabmmaamnit

I'padiuamii

3a J1onoMoron

3a 10noMOroK

3a 1onoMoron

3a 1onoMoron

DOMHOYKHATH HAa 4

L

CJIOBECHOTO OIIHCY thopMyJIH Ta0JTHIT] rpadika
RomHae 3HavYeHHSs
He3aJIeKHOT ( x | 1]2
S fx) = 4x "
3MiHHOI U{_—E} 41| 8

Ax BuanmaunTH, 9u 300paxkena dirypa Ha KOOpAHMHATHIN

romuHi € rpadikom byarmii?

I[lpopenemo BepTHRAIBHI NpAMi, HepelNeHIUKYJIAPHL d0 ocl x. HArmpo
KOKHA BEPTHRAJLHA JIIHIA IPOXOIUTE JIMIINE Yepesd OIHY TOYRY (hirypH, To
MO3KHAa NOBOPUTH, 110 114 irypa 3a7ae nerHy (pyHKIIL. AKIN0 e npHHAIMHI
OJIHA JIIHIf, AKA nepeTHHae Qirypy B IeRKLIBKOX TOYKaX, ToAl s irypa He
MO3Ke CJIyTYBATH rpadikoM GyHKILL, OCKIJIEKH ICHYe NPUHAWMHI 0JTHA KOOP-

MHHATA X, AKa BiANoBigae OLILIN HiK 0JHIH KOOPIHHATI V.

by
DyHRIA
V) ;
: >
X
Hpurnan

by

He e dpyaERIien

X

Ha miarpami norkazaso (hyHRITIOHAJIBEHY 3aJIesKHICTE MHOKHH A 1 B. Vra-

1 xite:

a) 00JIacTE BH3HAYEeHH

0) ob/1acTe 3HAYEHE!

B) 3HAYEHHS ApryMeHTAa, IpH SKOMY 3HA4YeHHA (DYHKINI JTopiBHIOE 2;
r) 3Ha4YeHHda (PYHKIIL, OpH AKOMY 3HAYEHHA apryMeHTa HopieHIoe 64.

Poar’azanusa

a) oDJIacTh BH3HAYeHHA: 18: 27: 64}:
0) obacTe 3HAYeHE: {1: 2: 3: 4; 5}

B) 8;
r) 4.

T Vector. Maths&Science Ta © Bunasunumso «JliHrsicTs. Yoi Npaba saxmimeni. #odHa 9acTHRa el TyOnikali He Moke GYTH BUITBOpE
epekcHa B nomykomil cietes abo nepefana B Syk-axiil iHuni Gopa GyIL-gkHMH cnocobamy Ged MHCEMOBOTO JOAROITY RHJARIE. 33 #o HIX

oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.
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IHpuknan

Iano dyakrmio f(x) = 2x + 4. 3HalOITE:

2 a) sgavenHda dyHril, axmo x = 0; —3;
D) 3HAYEHHA APTrYMEHTa, IpH AKX (PYHKINA TopiBHIOE —16; 7.
Poar’azanns
a)flx) =2x+ 4 fix)=2x+4
f(0)=2-0+4 [(3)=2-(-3) +4
f(0) =4 [(=3) =2
6) f(x) =16 flx) =T
2x+4=-16 2x+4=1T
2x =-20 2x=3
3
x=-10 xX=5
| Hpuknan EEemipes = —
| 4x— 3
3HaiiTe 001acTh BU3HAYeHHSA (PYHRIT v = 6 1
3

Poar’azanus

ObnacTe Bu3HaYeHHA [)(v) — 11e MHOKHHA BCIX 3HAYEHDb, AKHX HAOVBae

APryMeHT (DYHEKIIII.
. Ockinern BHpas 6x + 1 MicTHTECA V 3HAMEHHHKY Ipo0y, TO:

: 1
i EI+1¢U=EI#—1,I#—E.

1
Ot:xe, 061acTi0 BU3HAYEeHHA (QYHRITI Oy/IyTh yCi 9HC/Ia, KpiM X = =T

(@ | epem——— \ 00®

523 DBuasuaure, Ha aKHUX nlarpamMax so0paskeHo GQYHKILI.

a) A B 0) A B

524 Busuaure, yu nojgaHa BIANOBIAHICTE € dyHEMIen. HoxHoMy HATYpaib-
HOMY YHCJIY IIOCTABJIEHO ¥ BIAMOBIIHICTE OCTAYY IIPH JLJIeHH] HOTO HA J.

gami— b
1% Vector. Maths&Science ta © Bugasunuree «/linrscrs. Yol npaga saxament. KofHa dacTiHa micl nyonikaigl He Moke OYTH BUITBOPEHA,
epekcHa B nomykomil cietest abo nepefana B Syk-axiil iHuni Gopa GyIL-gkHME cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 33 #o HHX
oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.



525 Jlna koxxHOI (PYHKILNI 3aM0BHITE TADJIHINKD 3HAYEHE.

a) flx) =3x+7

6) 8(x) =~ +3

B) hix) =1,bx— 4

r) fx) =x*— 5

(x [-2]-1]0[1) (= [-4]-2[o]2) (= |-7]-3|8|10) (= [-4]-1]0]2)
f) BR'E) ) @ ) @ J
526 Ha wmamoHry 3o00paskeH0O 3aJIeRHICTE MUK A B

mHOxkHHaAMH A 1 B. Busnaure, 4yn 11a 3anexHICTE
e ¢yarniern. Arxmo Tak, To 3HAHMITE 00JaCTEH
BH3HAYEHHA TAa 00JIACTHL 3HAYEHD.

527 Busnaure, Ha sKOMY 3 rpadikiB 300pakeHo (PYHKIII,

528 MuronaiBcbKHII MOPCBEKHME HOPT — OJHE 3 MPOBIIHUX JepPHABHHX
IMMTPHEMCTE TpaHCNOpPTHOI ranyai Yrpaiaw. ¥ 2008 poii mopt mocar
HAWBHINOIO 3a POKH HOro icHYBaHHS PIBHA BAHTAK0001ry — 9,2 MJTH TOHH,
3a M0 OTPHMAB MOYEecHHIl 3HAK «30JI0TA TOHHA». 3 MOPTY BLIOYBAETHCS
EKCIIOPT 3epHa 3 YKpaiHH, AKe MepeR03UThCA DapiKer.
¥V rabmuil HaBeneHO AaHI MIOA0 BHTpAT Oapiken MAJILHOTO IIPOTATOM

IUIABAHHA.
Yac nnasanus
bap:xi, x (rom) k & 2
|
BurpaTu nanssOrO, A5 90 | 135
e y (1)

3a maHEMH TAOIHIN:

a) BH3HAYTE, CKLUIBKH JITPIE HNAJILHOTO BHTpadae Dap:ka 3a 3 ron

IJIABAHHS;

0) 3HAHOITE, 3a CKUILBKH TOOHH IUIaBaHHA Oap:xa BuTpadae 90 n

AJIEHOTO;

B) BUPA2iTh y Yepea x (BBaskaiTe, 110 BUTPATH HAJIEHOrO IOTOIHHHA He

3MIHIOITECH):

r) BH3HA4YTe 3a (hopMYy.JI0K0, CKLIBKH JITPIB HAJTLHOIO BHTPATHTE Dap:ka

3a T roj niaaBaHHY;
1) BU3HAYTE 3a (hopMyJI0i0, 3a SKUI 9ac Dapxern Oyae surpaveno 405 n

IIaJIEHOI'O,

T Vector. Maths&Science ta © Butapunuree «/linrsicrs. ¥oi npasa saximent. JKoJHa 9acTHia 0iel nyonikai He Moke GYTH BUITBOpEHA,
epekcHa B nomykomil cietest abo nepefana B Gyk-axiil iHuni Gopa GyIL-gkHMH cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 3a #o X
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2 7
529 3mHaigiTe 3HaYeHHA PYHEI f(x) =x* — 1, agmo x = 1; —2; 5T E

530 3HailimiTe 3HAYEHHS apryMeHTa, IIpH AKHX 3Ha4deHHs (QyHKINI f(x) = —Tx
nopieHwe (; —7; 2; 14,

831 CrnamiTs TabmuIo 3HAYeHE (byHEI] f(x) = 3x — 6 1JIg BCiX IUIHX 3HAYEHb
—3 <x <18 3 kporoMm 3. 3a TabNHIIEI0 IHAUTITE!

a) 3Ha4YeHHA (PYHRIII, AKIIO APryMeHT JopiBHIoe —3; 3; 9; 12;
0) 3Ha4YeHHA apryMeHTa, IpH AKWX 3HA4YeHHA (QYHKINI JopiBHIOE —15; 3;
12;.39.

X

532 CrnamiTe TAdMHUIO 3HaA4YeHL (PYHKILI —F And BCIX I[LJTHX 3HAYeHL

—15 < x < 20 3 kporkomM 5. 3a Tad/IHIEI0 3HAHITE:

a) 3Ha4YeHHA (PYHRII, AKII0 apryMeHT gopisHioe —10; 0: 5; 15;
0) 3HAYeHHS apryMeHTa, [IpH AKHUX 3HaYeHHs YHRII Jopisaoe —2; —1; 1; 4.

533 3uaiimiTe 00J1acTE BU3HAYEHHA (PYHKIIIH.
13 6 - 4
B) y = r)y=

1
— —|—— —
-~ X 2 x x X

a)y= 0) y =

3
2%

534 Ilnoma keajapaTa 31 CTOPOHOIO @ cM JopiBHIOE S cM-, Bupazits chopmysioo

3ajieskHIcTh S BT a. Un 3anae na cdopmyna dpyakiin? Haseite 3anexuy Ta

Hea3aJIeskHY 3aMiHHI. JHaH/IITE 3a 1ieo hopmymaow S, armo a = 4; 13; 2,5; %

835 Jlyr'au ige 31 mrkosH qogomMy Ha BeJiocHiieal. Big pyxaeTses 31 HIBHARICTIO
12 gm/Toa Ta goJiae 3a { roJi BiACTAaHE § KM. 3aaaiiTe popMyJIOKn 3aJIeKHICTh
s Big f. O0uHcHiTE 3HAYeHHA (PYVHKINI, SAKNI0 3HAYEHHS apryMeHTa
nopieHOE 1; 3; 6; 7.

\ 536 OcTuna npykye Ha HOyTOYILN 5 cTOopiHOK TekeTy 3a 40 XxB. CKLILKH CTOPIHOK
A BOHA HaApyKye 3a 24 xB? JanumniTe hoMyJiy, M0 BHpaKae 3aJIeKHICTD
KLIBKOCTI 71 HAAPYKOBAHHUX CTOPIHOK BiO 4acy f (Vv XBHJIHHAX). JHAHIITE

3HAYEeHHA [, IpH AKOMY 11 = 32,

537 Ha pucyary a00paskeno rpadik (pyHEIII, FREPY
BH3HAYEHOI HA NMPOMIEKRY 3 <x <4, 3a 1k
/ rpadikoM 3HaHIITE: |
¢ a) 3HAYEeHHA V, AKOI0 x = —3; —2; 1; 4;

0) 3HaYeHHHA X, AR y = —3; —1; 2;
B) HyJI1 (DyHKII;
r) 3HA4YeHHA AaprymMeHTa, IIpH HKUX
& dbyaKkia HabyBae JOATHAX 3HAYEHE;
! 1) 3HAYEeHHA APryMeHTa, [OpH SAKHX
thyukiia HabyBae BT eMHUX 3HAYEHD.

— 13&.‘, Vector. Maths&Science ta © Bugasunuree «/linrscrs. Yol npaga saxament. KofHa dacTiHa micl nyonikaigl He Moke OYTH BUITBOPEHA,
epekcHa B nomykomil cietest abo nepefana B Syk-axiil iHuni Gopa GyIL-gkHME cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 33 #o HHX
oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.



@Oyukig Buay v = kx + b, ne k i b — niiicHi
YyHcJa, a X — He3aJieskHa 3MIHHA, Ha3UBAEThCH
niniiinoo gyHKITiCO.

r & & # oaw - = mw -‘~1|
Bnacrusocti muITHOL hyHKINI
I'padix
oacTe 0.JI1aCTh -
Ubnaer Obana mHiiHoI | 3pocrae | Cnamae
BH3HAYEHHS | 3HAYEHb F
Muoxnaa
MuoxuaAa . q q
Beix mificHnx | oo [Ipsma e o
MHCHUX k=0 k<0
qucel
quce1 P

_ Tpadik niHiiHoT GyHKuii

Jlna mobynoen rpadika JiHIAHOL (PYHKIINL JOCTATHBO
BHOpaTH ABa NOBLILHI 3HAYEHHS aApPryMeHTAa 1 CKJIACTH

TADIHII0 3HAYEHE.

ITobyayemo rpadik dpyurmii y = 2x + 4,
Kpoxr 1. Crnanemo TabiHi0 3HAYEHEL (DYHKILII:

(=

=

0 )

Y

0

4 )

A(—2; 0) — To4YKa NMepeTHHY 3 BICCIO X.

Hyns dyarmi x = -2,

Kpox 2. Ilogaagnmo Tourn A(—2; 0) 1 B(0; 4) Ha Koop-

MHUHATHIH IIJIONTHHIL,

Kpoxr 3. Cony4yuMo TOYKH OPAMOI0 JITHIEK TA OTPH-
mMaeMo rpadik 3agaHo1 (pyHKRILI.

OpIHHATA
Y
y=kx+b
y=2x+4
B(0; 4) — Toura
[epeTHHyY 3 BICCID V.

| .
/[53—1'3'Jr {riteHa s

D Vector. Maths&Science Ta © Bunasunnreo «Jlisrsicrs. ¥ei npasa saxnmeni. JKogua qacTiia mici myonikami He Mok
epekcHa B nomykopil cietes abo nepefana b Gyk-axiil iHuni Gopa GyIL-gkHME cnocobamy Ged IHCEMOBOTO 1
oDCTIRAH HiSKka 9aCTHHA HLOTO MaTepiady He Moske OyTH ckonmifiosana 08 nepenpoiaxky abo 118 IHIIOTO BHKC

s —

BI1Ch OpdHHAT
i
]

——— - -

=

RICH A0C

[

LLHC

=

il

o
&

IloByvaosa
rpadika dyHEKII v
rpadigHoMy oHIAIIH-
KAJILEYJIATOPI
GeolGebra

Hyvnai dyvarnil — ne
JHAYCHHA apryMeHTy,
IpH AKHX 3HAYEHHA
hyHEI] JopiBHIOE
vy, y = 0.
MMod axaiiTi HyI
dyvurmi, norpibHo
PO3B H3ATH DIBHAHHA

o By & -:13?
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IHpuknan
1 1

3HalmTE ToukH nepeTHHy rpadika dyHEI f(x) = —gX "5 3 BICCIO

abcruc Ta Biccw opauHAar. [odyayiiTe rpadix miel dyyHRIIII.
Poar’azanusa

CoouaTry 3HaiijeMo HyJH (pyHEILI.
s nporo poa3s’sikeMo PIBHSAHHS /Gy .

¥
/=0, i i
1 1 - ’ Sl RS

__I——

2 2_[] =3 —ﬁ_g—l_ Ol otk

L
3
A

2
3
Or:xe, rpadix niHIAHOL (DYHKINI MepeTHHAEe BICh X B TOYIN A(—-E-; D)_

Hlob amaiiTi ToYKky NepeTHHY 3 BICCKO YV, 3HAHIeMO0 3HaYeHHS (QYVHEII

npu x = 0
1 1
f)=—gx—5
1
fO)=—5 ;
Or:xe, rpacir aiHIHHOI (DYHEI] IepeTHHAE BICh Y B TOYII] B(D; _E)‘

———
innosije. |—5; 0),{0; —5 /.

~ MNpama nponopuiiiHicTb

Jliniiina pyHEINS Moske HaOyBaTH BHDIIANY vy = kx, axmo b =0, k£ 0. Tary
(hYHKITII0 HA3WBAIOTE NpAMOI0 nponopiiiiHicTio. lle Taka dpyuarIioHaLHA
3AJTEKHICTE MIK JIBOMA BeIHYHHAMM, KOJIH 31 30LIbIneHHaM (3MeHIIeHHIM)
O/1HIEl BEJIMYMHH B KIJIbKA pas3iB, 1HIIA BeJIMYHHA 301IbIIYETHCA (3MEHIIYeTh-
csl) yV CTUIBKH 7K paasiB.

OyHRINAg BUAY ¥y = kx , 1e x —
He3aJlekHa 3MIHHA Ta
k # (0, HaguBaeThCcAd NPAMOIO

IPOIOPUINHHICTIO.
I'padpirom 11iel hyHKII € TIpsiMAa, KA TIPO- N ey
'f. XO[IHTE Yepe3 rmodaTok koopauHar (0; 0).
.f

— 13&.‘, Vector. Maths&Science Ta © Bugapsaurse «Jlisrects. ¥oi npasa saxament. KoHa 9acTiia micl myDmikaini He Moxke OYTH BUITBOpEHA,
epekcHa B nomykomil cietest abo nepefana B Syk-axiil iHuni Gopa GyIL-gkHME cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 33 #o HHX
oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.



OyHKuUia Bugy y = b

Awrmpo &k =0, To miuiiina pyHrmiay =kx+ b
HaOyBae sarIaay y = b. I'padir raroi pyHE-
i — mpsMa, napajiejbHa ocl abciiuc, AKa y=3
MPOXOIUTE Yepes ToURY 3 koopauaaTamu (0; b).

Hanpurnan, dyHRINS y = 3 OJId BCiX 3HA-
yeHb ¥ HabOyBae 3HaveHHs 3. Tomy rpadik 4

11iel (OyHKII — IpaMa, SKa NapajieIbHa 0Cl X Sgeai aagns eepn peont iens e aa ampa e

i MPOXOIUTE Yepea TourH (x; 3), ne x — O6yms- + 9 217 35 R e

AKEe YHCJIO. ez

@ Hnnpamnxyﬁ're:n] O m

538 Hxi 3 vasenennx dyHEIN e miHITHEME? HaapiTe ixH1 KoedinienT k ta b.
a) y=8x 0) y=12x*— 17 B)y=5x+11
r}y=%x—9 my=-—ldx E}}":%‘l'lﬂ

539 DBubepits aume Ti QYHKIII, AK] € IPIMOK0 TPONOPLIHHICTIO.

3 OYKB, 110 NO3HAYAKTHL NPAMONPOIOPINHHY (PYHKIOHAIBHY 3aJIe3KHICTD,
nizHaliTecs HA3BY HAWKACOBINIONO YKPAIHCHKOI0 AHIMAIIHHONO (IBEMY.
(IIpumiTra: HesakKl OYKBH MOKYTE BHKOPHCTOBYBATHCS IB1Y1.)

O y=5 M y=—5x T y=-bx+5 E y=% A y=§
B y=—i‘;~ J x=4 C y=x+17 K y=%:c H y=Tx+1

& ( | ]

540 Ilobymyiire rpadikn dpyHEIEN.
Ay=6 0g=-3 "By=2+x r)y=2x+1 my=-=x+3

541 llobynyiiTe B oHIN KOOPIUHATHIN MIOMIHHI rpadiku GyHRIIN y = x — 2
Ta ¥ = 4. 3a MaTIHKOM 3HAHIITE KOOPIHHATH TOYKH NepeTHHY rpadikis.

@

542 llobynayiire rpadiku dyHrImE y = —1 Ta ¥y = 2 3a JONOMOro0 rpadgigHOro
oHnaH-gaabkyiaaTopa GeoGebra. Yu nepermHatoThbea rpadiky 1IHUX
byHEImi?

, 1 , s

543 llobynayiire rpadik dpyHRINI y = X" 2. 3a nonomorow rpadika 3HANTITE!

a) KOOPJUHATH TOYOK IepeTHHY rpadika 3 ocaAMH KOOPIHHAT;
0) aHaYeHHa QYHRIN, armoe x = 2; —2; 4; —4;
B) 3HAYEHHS apryMeHTa, IpH AKUX (pyHKIg nopisaioe 0; —5; —1; —2;
r') 3HAYEeHHA X, IpH AKUX (DYHKIA HAOYBae NOMATHHX 3HAYEHE,
T Vector. Maths&Science ta © Butapunuree «/linrsicrs. ¥oi npasa saximent. JKoJHa 9acTHia 0iel nyonikai He Moke GYTH BUITBOpEHA,

epekcHa B nomykomil cietest abo nepefana B Gyk-axiil iHuni Gopa GyIL-gkHMH cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 3a #o X
oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.
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544 He Buronyo4Yn nmodynoeH rpadika QyHKINI, BH3HAYTE TOYKH HepeTHHY
IILOTO Tpacika 3 0CIMH KOOPIHHAT.

a) y=x+12 6)y=15—x B) y = 3x — 60 r)y=—4——;=
545 3naiinite HyM QyHKIN, He Oyayiodu rpadik dyHKITI:

By=-16x  Oy=dx-12 By=i yy=%22
546 Ilpu arkomy 3HadveHHi a rpadir ¢pyHEI f(x) = ax + 2 DpoxXoIUTE Yepea

Toury A(1; 0)?

547 Ha pucyHry 300paskeno rpadik doyeEI v = [x — 2|. 3a momomoron
rpacika 3HAWIITE!
a) KOOP/JIMHATH TOYOK IepeTHHY rpadika 3 0CIMH;
0) 00JIACTE BH3HAYEHHS,
B) 00JIACTE 3HAYEHE!
r) 3Ha4YeHHsA (PYHKINI SKII0 3Ha4YeHHA aprymenTa: 2; —1; 3; 5; —4;
1) 3HAYeHHs apryMeHTa, IPpH AKUX 3HaYeHHs (pyHKINI nopisHoe: —1; 2; 0; 4,

¥ A

6 5-4 -3 -2-10 12 38 4 5 6 7 8

548 3enena rpedxka — Oarare IKeEpeso
Olmra, BiTaMigiB Ta amiHoxucsnor. 1lina

KLIorpaMa 3eJsieHol rpedygrn — 50 rph.

1 Samaiire hopMyI0I0 3aJI€KHICTE BAPTOCTI
MOKVIIKH 3€JIeHOI TpeYKHd Bl MAacH
kyiieHol rpedrn. llobynyitre rpadixk,

AKIIO B ORYTIs / morymanHi € 250 rph.

549 CrramTes pIBHAHHSA JTIHIAHOL YHKIINI, AKIIO:

a) hyHRIIOHAIEHA 3aJIesKHICTE 3MIHHOI y Bl 3MIHHOI X € IIPAMOI0
/ IMPOHOPINHHICTIO, a 11 rpadik TpoXoauTh Yepea Toury A(—2; 8);
0) 1l rpadik npoxoguTs Yepe3 To49ry B(—1; 0) mapaiensHo ocl adcIfHc.

6x, armo x < 1,
550 llobynyiite rpadik dynrmii y =

6 — x, axmpo x = —2.
[ 551 3a arol ymoeu rpadikn dyarmiin y=kx+11y=mx— 3 nepernHaKwTLCA B
| rourri K(—2; 5)? 3naiinits auadenuda k tra m. [lodyayiire B o1 cHcTeMI
KOOPUHAT rpadiky X QyHKIII.

'ng‘: Vector. Maths&Science ta © Bugasunuree «/linrscrs. Yol npaga saxament. KofHa dacTiHa micl nyonikaigl He Moke OYTH BUITBOPEHA,
epekcHa B nomykomil cietest abo nepefana B Syk-axiil iHuni Gopa GyIL-gkHME cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 33 #o HHX
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IK ._uli":'* %;ﬁrpaﬁﬂ Ta BNacTUBOCTI

Poariianemo nipobniemny curyaiio. Yiaaa 3oupae 3000 rpa
Ha mpio. Hlomicansa BoHa nnaHye BIIKIATATH OJHAKOBY CYMY.
Hexait x — 1ie cyma (v TpHBHSAX), AKY MIBYHHA IUIAHVE BITKJIA-
IATH IMOMICAIIA, a ¥ — Yac (V MIicAIax), KA HeoOX1MHHHA, o0
HA30UpPATH BCIO CYMY.

3anexHicTs Yacy, 3a AKHI YigaHa Has0Hpae rpoll, B CYMH,
AKY BOHA IOMICAIISA BIIKJIANATHME, MOMKHA 3a0aTH (pOpMY.JIO0

3000

Y="% -

(;;:, rpa | 500 lﬂﬂlﬂ
3

Q, MicC. [ @ )

Ar davmMo, o OLIBIIY CYMY JIBYHMHA BIIKJIagaTHME
MOMICSIIS, TO MEeHIIIe Jacy il morpibHo, mob Hasbrparn
BCIO cyMY. Taky QVHKIIIOHAIBEHY 3AIeKHICTE Mi qBOoMAa  Oyuruis suay y = kx —
BEJIMMUHAMH HA3WBAIOTH O0OE€pPHEHO MNPOMOPIIHHOK. @ IpAMA NPOHOPHIHHICTL.
Axmo ogHa BenwunHAa 30LIBHIVETHCS (3MEHINYETECS) V
K1JIBKA pasiB, To i 1HIIA BeJIHYHHA 3MeHIYeThesd (3011h-
IIyeThbesl) ¥ CTLIBKH came pasiB. ODepHeHy DpoIopiiiii-

HICTh 3a/1aI0Th (DYHKIIIEW V = g

— - — -_—

Homipxyiire!
Y Huinx anavens HE mome
OGepHeHOIO HPONOPHINHICTIO HASUBAITE = pafysat  He3AMeMKHA
k AMIHHA X HEKIT =E?
yHKIIO BULY Y = T, Jie X — He3allexHa | Lonn =
aminHa, R # 0. | e Ui
T —— - - - '-'rr-.:i" '” '
Ilobyayemo rpadik dpyHrmii vy = = ) ey
Jl s 6ineim TogHol mobynoeu rpadika QyHRIGNL y = — el
noTpidHO 3HAHTH AKOMOra D1JIbIIe TOY0K. " i dﬁimm;
Kpox 1. CrnageMo TadbIHI0 3HAYEHb (DYHKIIII: orait
KAJIBKYJIATOPI
(zeoGebra

(x| 9453|221 1]2]3]45]9)
ly |1 [=2[-3[]45/-9[9[45][3 2|1

Kpox 2. [lograynmMo ToUYKH HA KOOPIHHATHIH ILJIOIIHHI.

Kpox 3. 3eHaemo iX IJIABHOK0 KPHBOK JHHIEI0 (OKpeMo

; 9
B I Ta Il uBepTax) Ta orpumaemo rpadik pyHRINT y = e

ICpeeHa B ToMykosil cHeTes abo nepelaia B Oyk-gxii iHuni dopan l?!.m.-nuuun cnocobasu Hes MHCEMOBOTO 038 VY Ry, BU/IRATS.
COCTARAH HifKa 9aCTHHA HROID MATEpIaay He Moske OVTH CKoMiiopata 104 nepenpolaky abo I (HINOTO BHEOPHCTAR
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e,

e

-
.
—

S

L

F LS & I B =100 o

e = BA S~

i T I O (O

~ =P -G Tofulf-of =38

2345667 6808 10

['padikom obepHeHOI IPoOHOpPIIiTHOCTI € Timepbdosa, aKa
CKJIAZIA€ThCA 3 JIBOX YACTHH — BITOK rirepOoJIH.

Ar davynmo, BITKH rinmepdosm Bee DMERYe 1 OMmKYe (HeoOMe:xeHO0) HaDJIH-
AKTRECA JI0 0CeH KOOPIHHAT TA He MAaTh TOYOK IEePeTHHY 3 0CAMH KOODPTHHAT.

o

Poarnsmemo rpadik pyvHEL ¥ = = —

[Ho6yvaosa rpadika
9
hynrmii y =——
vy rpadivHaomy
OHJIAHH-
KaNbLKYJIATOP1
GeolGebra

T 33 AT EE IO

1
k=

= Al B BN 1

3miHa 3Haka koedillieHTA k BIUIHHYJIA HA 3MIHY PO3TAIIYBaHHSA rpadika.
Tenep BiTkH rinepboau poaramosasl v Il Ta IV yseprax.

4 k N

Bnacrurocti dyHEIL ¥ = P
Obnacre (onacre | i Toukn neperuny a3
BH3HAYCHHA 3HAYCHE P OCAMHE KOODIHHAT
D(v): x#£0 Eyv):¥20 [Mnepdona HeMae
Muosnna Beix Muosxnia Beix Birxu @EF!EMH
ynces, Kpim 0 ypcest, kpim 0 R T B
l\ MOYATKY KOOPIHHAT i3

oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.




Tpacix dymxuii y =2

Posramosannii y 1 1 I1I usepri Poaramosanmnii y I i IV asepri
Armo k>0 Armo k<0
¥ s ¥ A ,
I II |
: o I
0 X 0 x
11 IV
:chmﬂx}{}—rj}ﬂ,: :H}:m;n:::.‘-'*ﬂ-—ryf-{], :
P aRIE x <0 —y<0 | | AR X <0 —y>0 |
Ipuknan .2 it
N . 4 . 5t
5 Poge’szxiTE piBHAHHSA A —1 rpadivno. 0t
Poap’aszanua 54
4 4
: O i y==
. llobynyemo rpadpikn dymKIiity = —1y=-"1 ., 1600 q:°] \ x I
. B OJHIH CHCTEM]1 KOOPIHHAT. e L 5 S RS SRS D PR P S L MDA
I'pacdikn nepernHaoThed B Towni x = —4,  ¥=-1 \ !
OTixe, poaB 130K piBHAHHS: X = —4. 1
Bigmorins. —4. E

= I'Innianmcyih'e:n W O O .

552 DBubGepite mume Ti dyHEII, Axi e obepHeHOW HIpomopiiiHicTio. Tomi
BH3HAYTE, y AKHX KOOPAHHATHHUX YBEPTSAX po3MilleHi rpadiku BHOpaHHX

/

thyHEIIII.
10 X 15 2
a)y=— 0y=-15 B)y=—" Dy=16x  Wy=T

553 DBuznaure, yn e QVHERIIEKH 3aJIeKHICTE MBHIKOCTI PyXy BIiO 4acy.
3amnniTe hopMyJITy IS 3aJIeKHOCTI: 3a { CEKYH/T BeJIOCHIIETHCT MO0 IAR
450 m. HAroro Dyna Horo MBHAKICTE PYXY?

o
T Vector. Maths&Science Ta © Bugapunurso «JlinrsicTs. ¥ei npasa saxameni. KodHa dacTiia nicl nyonikamil He Moke OyTH n'mmnpam,‘ 93 ________
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42
554 @Dyurnio 3axaHo GOPMYJIO0 V = T SHaAUIITE:
a) 3Ha4YeHHsI (DYHKINI, AKIN0 3HA4YeHHA apryMeHTa nopisHwe —2; 0,5; —7; 14;
0) 3HAYeHHSI APryMeHTAa, IIPH AKOMY 3HA4YeHHs (QYHRINI JopieHIOE —21;
0,3;:7:10.5.
4 120

5556 (OOepHeHY HPOMOPIHIHICTE 3a1aHO (GOPMYJIION ¥ = =

3armoBHITE TADIHID 3HAYEHE (DYHKIIL Ta JiaHAHTeCH HA3BY HAHDLIBIIOL
KAPTHHH y ¢BiTi, momero moaan 2000 m*. Kapruna 6yiia npesenToBaHa
2024 pory B Jlyuesry, aBTop kapruan — llerpo AaTumn.

s | =
x 2 8 5 |-15 % —i—
y ~30 —40 | -8 1,2

9 Bykeu L 4

R 60 C 15 0O -4 b 24 M -3

i —15 o —8 H 240 A 480 I 100

556 Jlna ro:xHol hyHKILI 3am0BHITE Tab/mHI0 3Ha4YeHb. [lobynyitre rpadikn
X (hYHRILH,
18 16

Y= ﬁ)J*:?

(x | -6 2 (45| (= |-4|-2]1 10| )
Ly 4|9 E3L 8 ¥

557 3HalIITE 3HAYEHHS C, IPH AKOMY To49kKa A HanexuTs rpadiry QyHRINI:

a)y= %, armo A(c; —45); 0)y= L—E, agmpo A(4d;¢); B)y= %, arno A(7; c);
32 10 27

T)y= — » AIKIIO Alc; 4); nmy= — > AKIIO Ale; 2); @) y= — + AKIIO A(c; 3).

3 wmetow 30epeskeHHS KYJIBTYPHOI COaINIHHHA

MBOCTPOBA CTBOPEHO LIHCTPOBAHY BHCTABRY «ADeTKa _
Kpumy». Kosxnua mitepa aleTkm 3ammcaHa JIBOMA

MOBAMH — VEPAIHCBKOK TA KPHMCBROTATAPCHKOH,
CHMBOJII3YE BaRJIMBE JJIs perioHy micie, mojain abdo
MOCTATE.

TNonafiTe BCi 3HaYeHHd ¢ TA JisHaliTecd RUJILKICTD
OVER B a/1hariTi KPHMCEROTATAPCHKOL MOBH 3 JIATHHCHKOKI rpadikoio.

10 10

558 llobymyiire rpadiru pyHKITIH Y = & ey OJTHII cHCTEeMI KOOPIHHAT.

— .
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36

559 He Buxonywoun nodynaosu rpadika (GYVHKINL ¥y = ———, BH3HaA4YTe, YU

IIPOXOOHTE rpadik Yepes TOYRY: x

a) A(2; —18); 0) B(18; 2); B) C(=9; 4); r) D(12; —-3);

m E(12; 3); e) F(36; 1); x) G(=36; 1); u) K(-3; 12).
560 3HalimiTE 3HAYeHHA R, AKRIIO BIOOMO, IO rioepbosa y = L MIPOXOIHUTE

yepea3 TOYRY: 1

a) A(3; 7): 0) B(6: 5): B) C(=2; 8); r) D(9; 11);

L & i) 3 7] oy =

) E( 50 e) F|l— =3/ w) 1(—5,2; 3); n) M(10; —0,7).

561 llodynayiire rpadik dyHEIL y = E 3a nonomorow rpadika 3HAMHTITE:

a) 3HaYeHHA (DYHKIII, AKII0 E]}I‘}FMEHT mopieHIOE 2; —3; 4; —6; 12;

0) 3HAYEHHS aApryMeHTa, NpH akax (hbyHEIA qopisH0e —6; —3; 1; 4; 12;
B) 3HAYUEHHA apryMeHTa, IpHU AKUX (PYHKIIIA HAOYBae JI0NATHUX 3HAYEHE,
B1Jl eMHHX 3HAYEHE.

562 IlobvayiiTe B 0/HII cHcTeM] KOOPAHHAT rpadikd GyHRII v = 8 1y =X
TA BU3HAYTE KOOPIHUHATH TOYOK IXHBOTO IIEPETHHY. .
563 Poar'szkiTe piBHAHHS rpadivHO.
8 12 4 10 -
a)—=x+2 0) 3x=— B)—=x—3 r)—=2
x x X X

ah
564 Poar'sxiTe piBHAHHA rpadivHo 3a JonoMoroin rpadidHOro OHJIAIH-
ransrynaropa GeoGebra.

E}I_4=_E ﬁ}ﬂI—ﬁzi 3}43:—9:—3 I
s i -

*
565 O3amano dyuxuio y = f(x), ne
3
= < —
= , ARIO x < —1,
flxy=+< 2x+ 4,5, armo 2 <x<0,75,

| %, Armo x > 0,75.

SHAHMITE:
a) f(=3); 0) f(1): B) f(-1); o}
r) f(6): ) f(0); e) f(12). gl

*
566 Ilobyaviite rpadirku pyHKII,

) Tx— 14 5) _4xt—4 } 3k 27
VYT e o A = BT e oy
EE'T [lobyayiiTe rpadiku dyHRITIH.
a) = 64 5) v = 2()
'}’_{I—4}E—(I+4)E ':F_(::r:ﬂ!—I:']}"l—l.fx—,,':'u‘,l:E Toc T

T Vector. Maths&Science ta © Banapunurse «/linrsicrs. ¥oi npasa saximent. JKodHa 9acTHia 0l nyonikai He Moke GYTH BUITBOpEHA,
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3aIeKHICTh IJIONII KBAJAPATHOI OUIAHKH BiJg i1 JIOB-
HHUHH MOkHA 3amnati dopMmynown S = @, aRmo a M —
CTOPOHA JLIAHKH, a S M? — ILIoma. 31 3MIHOK JOBKHHHA

'
"4
4

Ilomipryiite! HICTHb TAKOXK € (DYHKIIIE, aJisKe 1/ KOXKHOI0 3HAYEHHSs
Yn Beix 3HaveHL MOME g icHYe e[MHE 3HAYeHHA S.
HabyeaTH  HeaaJemHa

aminHa x v yvHKLIl ¥ = x27 (‘
a, M

2 [25] 3 )
(Sm2| 4 |625) 9 )]

(s=0)—(+)
IM'padik dbyurmi vy = x*

Jerko  byayeats  aa [loznaunmo HezatexHy 3MIHHY ‘I_EFE?r X, a 3aJIeKHY —
KLIBKOMA TOMKAMU, 1110 depes Y Ta OTPHMAaeMO (GopMyJly y = X, AKOI 3a/1aeThCH

JIErKD 3AMIAM STOBYHTHCH: (yHKII4.
(0;0),(1; 1), (2; 4), (3: 9)...

IHobyayvemo rpadik dbyurmii y = x°.
Kpox 1. Crnagemo Tabuimo 3HAYEHb (OYHRILI:
B | 3 2]-1]o0]laN2]3)

(2] 9 a4[1]ofl1[4a]9)

Kpox 2. lloaaaynmo Toukn HA KOOPIUHATHIN TLTONTHAHI.

o6y nora rpadika Kpoxk 3. 3'ennaemMo ix I1aBHOK KPUEBOIO JIHIEH TA OT-
dbyuruii y = x*  pHMAaeMo rpadix QyHRIN y = x°,
v rpathivaoMy .
OH1ATH- Ay Ay
KABKYVIIATOPI 13 \ i f
GeoGebra '
| +g g
2 o +7 .
lea e ]
=
45 23
o | 44
- 3 il 3
+ 9 1a
11 +1
' t t ' t — i 1 1 "'//1' 1 —»
3 2-19] 1 2 3 x -3 2-10| 1 2 3 «x

I'padirom chyHEKIII ¥ = x? ¢ mapaboJsia 3 BeplIuHO
B Toutti (0; 0).

... 3
JLER s ':.'ll-
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OyaRrIg HAaOYBae

1 1 IIpornnesxxHIM 3HAYEHHAM
I |
: HEB1JT eMHHUX 3HAYEHE |
1 i

ApryMeHTAa BIAIIOBIIAE OTHE H Te
caMe 3HAYeHHA QYHKRILIL.

e = - T . .

= 0) opH OVIE-AKOMY X
bl masisp it (-xp =2
- ™\
Brnacturoeti dyHEDIT y = &7
Obonacre Obnacts Tpadix Tourkn neperuny a
BHIHAYEHHA SHAYeHL OCHMH KOoOpIHHAT
Dy):xe R Ex :y=z0 [Tapabtona x=0,y=0
. , S, Bitku napatoss cu- [1a Toura e
Vei unena Ve i‘:ﬁtﬂem MeTPHYH1 BiJITHOCHO OCl BEPIITHHOK
\ OpIHHAT napabosiu y
i Hpaknan 2
' Poar’skits pieasHHS & = 4 rpadivHo.
1
Poar'azauusa
=4
[Tobynyvemo rpadiku dyHKIHE y =21y =48
OJHIH cHCTeM1 KOOPIHHAT.
I'padikn nepermHawThCa B TOYrRax (2; 4)
1(—2; 4). Orxe, MaeMO JTIBA PO3B A3KH PIBHSHHS:
r==21=2 TR TSR TS AR e
Binmosige. —2; 2. TR 3%

' NonpaxkTukyitrecs

QO®

568 @yurnin 3agaHo GopMysIoKw y = X°. 3HANIITE 3HAYCHHA (DYHKIN], ARIIO
3HAYEeHHS apryMeHTa nopisHioe —2,5; —1.5; 3.5.

S
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569 @Dyurmiw 3amaHo dopmynow y = x°. 3a
rpadgixkoM hyHKINL 3HAHTITE:

a) 3Ha4YeHHd (pyHKINI, HAKOO 3HAYEeHHHA
aprymeHTa nopieHwe —1; 0; 2; 2,5;

0) 3HaYeHHs  ApPryMeHTa, M[IpH  SKOMY
3HaYeHHd QyHKII qopieHIoE 2; 4; 7.

3 -2-19 1.2 3 x
: % - Tam -
570 Buzuadre, yH mpoxXo uTh rpadik QyHEI ¥ = x° 4epea moJaHl TOYKH, He
BHKOHYI0OYH 0OV 10BH rpadika hyHKILI.

3 OVEB, 110 BIIIIOBLIAKTE TOYKAM, K1 HAJNEXKATE rpadiry pyHRIII, CKRJIATITE
HA3BY TPaOHINITHOI YEpPalHCBKOI ILTeTeHol DicepHol NpUKpACH.

| K (0,01;0,0001) | ¢
(H{ID 190)) E[[{ -0,7: 0 49 “5EE. £
(H(—E- 36}) | U 11;121) | R
v
JI(lD mn)) | HO,T; Mﬁ_) ( C 36}_) | A8:64) |

571 Dyuruino sagaHo dopmyson f(x) = x* 3HAHIITE TA MOPIBHANTE:

DADIMD; DI B 2 o r(z)irl)

572 He Buronywous noOyaoBH, 2HAHTITE KOOPAHHATH TOY0K IEepPEeTHHY

rpadikie (hyHRITIH,
a) y=x"1y=4x—4 B)y=x*1y=—6x—9
1
573 IloOynyiite B o/1HIIT cHCTeMI KoopaUHAT rpadiku PyHRINE y =x 1y =x— 1
TA BH3HAYTE KOOPIHMHATH TOYOK IXHBOI'O IIEPETHHY.
574 Poap'sxiTh rpacdivyHo pIBHAHHA.
a) x° = 2x 0)x2=56x—6 B)I2=% N2=x—2=0
575 DBmuanadyre KiNBKICTL PO3B A3KIB CHCTEM PIBHAHL, TOOYIYBaBIIH rpadikn
f KOMHOIO 3 PIBEHAHE.
J s = = .
=3, =-92 = =x>
.f 2| 5| oI 0{’
y=x y =y y=2x+3 y=0

."~—1. 19&3 Vector. Maths&Science ta © Bugasunuree «/linrscrs. Yol npaga saxament. KofHa dacTiHa micl nyonikaigl He Moke OYTH BUITBOPEHA,
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576 Ha rpadiry 300pameHo 3a7eKHICTE TPAEKTOPil MOMLOTY KHHYTOTO IIif
KYTOM [0 ropu3oHTY M'sida h (y merpax) Big 4acy f (y cekyHuax). 3a
rpacikoM BH3HAYTE:

a) IMOMATKOBY BHCOTY, 3 AIKO1 KHHYJIH M 49

0) MAKCHMAJILHY BHCOTY MOJLOTY M S4a;

B) BHCOTY, Ha sK1i OYB M 519 y MoMeHT dacy (; 6; 12;

') KOJIH M g4 OVB y CBO1il HAMBHNIIH TOYII];

1) CKLIIBKH YAacy JIeTIB M f4 JI0 MOMEHTY IIpH3eMJIeHHS.

A I (w)

577 IloGynyiite rpadir dbynrmii f(x) = —x°. 3a rpadirom smaiinite f(—1), f(3),
f(=2), f(0). Axri 3 Towor A(1; —1), B(—1; 1), C(—2; —4) sanexars rpadiry

byHEI?

578 Buanaure rpacdivHo KOOPIMHATH TOYOK MepeTHHY rpadikiB (yHKILIM:
a)y=—-x‘tay=—-x—5; O)y=-x*Tay=—=x+2,

579 IloGynyiire rpadik dpyHKI ¥ = x*:
a) BH3HAYeHHH Ha nmpoMiERy 0 < x < 4;
0) BU3HAYEHHWH HA ITPOMIKKY —3 < x < 3.

*)
580 Ilo6ynyiire rpadiru dyHRIiL.
x° 4 2x2 xt—3x
w YIT 0)y="5373
@

581 Illodvayiite rpadik dyHRINI 3a gomoMorow rpadivHOTO OHJIAIH-
ranerynaropa GeoGebra:

x2, armo x <0,
fo) =

2x, armo x > 0.

%
582 3apnano dyHEIID

(9, axmo x < —3, a) 3uaimirs f(—6), f(—3), f(-1), 0).f(3,5),
flx) =4 x°, agmio —3 <x < 2, f(10).
4, armo x = 2, 0) [lobynyiiTe rpadir miei pyHRII.
199
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uis y = +/x, ii rpadik Ta BnacruBocri

Posrnsmemo iHImy mpoGieMHY CHTYAILIO: 34 BlIOMOKO
e IUIOMIEI0 KBA/IPATHOL JUISHKH MOTPIOHO 3HAWTH i1 JOBHKH-
L .. HY. JaJIeiKHICTh JOBKHUHH KBAIPATHOI TUIAHKH Bl i TLTO-
[1nomia kBanpara Il MOKHA 3a/1aTH (POPMYJIOK = *Jg K0 S M° — IJI0IIA
S = at ,umﬂ}mﬂ HGM—]J,E[DEHEH:IH 31 3MIHOO ITLJTOI] JILTISAH-
Bupasumo a KU BIIIIOBITHO 3MIHIOEThCS 1 11 JoBkuHA. g 3anemuicTs

a hopmymu: TAKOK € (DYHKIIIEI0, a/7Ke JIUIsI KOMKHOTO JIOMYCTHMOTO 3HA-
s JE YeHHH S ICHYE eIHHe 3HAYeHHA d.

IloaHaunmo He3aeKHY 3MIHHY Yepe3 X, a 3aJIeKHY —
Yepe3 vy Ta oTpAMaeMo opMysIy v = J:!_r: , IKOI0 3a/1aeThCH
HomipkyiiTe! (hbyHEINI.
Hrux anavens HE [loGyayemo rpadir dyuknii y = x.

Mozice HaDyBATH Kpoxk 1. Crnagemo Tabmuio sHaYeHsb QyHKII:
HedaJlesHa aMIHHA X Y

pymuii y = fx? N o [a\l 4 | 9)
——— v o] 1% 2| 3 )

Kpox 2. [lozaaynMo TOYKH Ha KOOPAWHATHIN ILIONIHHI.
Kpoxr 3. 3'ennaemo iX MIaBHOI KPHBOIO JIIHIEKH Ta OTPHMA -

eMo rpadix hyHRIGT ¥ = x.

i 1
.:-'F.: —

1 .

‘ y - | i :u
a1 3 T : £ I‘
| Ilobvnora rpadika '
49 I
 E2e bynxniiy = /x ma |
aENAasERERR SR ER SR HRRET AR RISIRIN: . rpadiusomy omnaiin- |
TR e R e e g i

tefce Ta © Bugapunureo «/linrsicre. Yol npaea saxmeni. HKotsa qacTida el myDmikami He Moke OYTH BIITBOpEHa,
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Ipadixom dyHKIHT y = +/x e BiTka napabomnu, mpo
BUXoauTH 3 ToukH (0; 0).

2 ; N
Brnacrasocti pyHEKIL y = Jx
Oénacrs Obnacrs D Toukn nepernny a
BHIHAYEHHSA JHAYCHE OCHAMH KOODPIHHAT
Div):x=0 Ev):y=0 Birka napabosnm x=0,y=0
Vei sesigemm Vel mepimemni Poaramosana v 1
YHCa YHCIA YBEPTIL.
LY 4
Ax mopiBHIOBAaTH BUpA3H, MO0 MiCTAThH
KopeHi? AY
Poarnaaysmu rpadik yHKIND ¥y = Jx, e J;

MOZKHA [IOMITHTH, 1110 31 30LILIIeHHAM 3HA-
YeHHS X 301IbIIyeThest 3HAYEeHHS V. T00TOo

mcmnxﬁbxl,'rﬂfi\/:ﬂ_g}\/x_t.
Bl T
3<7— 3 |<)\7

H]JHEJIH-.,I[ = - N

Poap’ a:xiTE rpadivHo piBHAHHS
1 x=-2x+10.

Poar’azanusn

[lobynyemo rpadikn dyHRIHE y = \E 1
y=—2x+ 10 B ogH1il cHCTEeM] KOOPJHUHAT.
I'padirku nepernHawTbesa B Towin (4; 2).
OT:xe, MaeM0O PO3B SI30K PIBHAHHA: X = 4.
Bigmorine. 4.

T m— 0o

983 @ynEuiL 3a1aHO hopMyIIOKW ¥ = Jx. 3anosniTs Tabnuo 3HAYEHE.

I 1 4.9 .
| 0,3 5 0 | 12 2
e ’ | S 201
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584 @yukID 3a1aHO (POPMYIION V = ‘\I’,J_'_.' . 3a
noroMorow rpadika (pyHKIN 3HANTITE:

a) 3HA4YeHHs (PYHKIINI, AKII0 3HAYEH-
HA apryMmedTa fnopieHwoe 0.5; 2; 3.5; 4;
6;7,5; 9; 1 )
0) 3HAa4YeHHs aApryMeHTa, NpH SKHX T

3HAYEeHHSA 1 : . —t— e ——
. ; (byurmil mopisnwe 1; 1,5; i e G e
2: 2.5 3, 1T EEs

PeayneraTti okpyrmiThs N0 JecATHX.
v'd
585 Buauaure, yn npoxoauTs rpadik dyHRII y = Jx yepes MmoJiaHil TOYKH, He
BHROHYIOYH NoDY10BH rpadika.

3 OVEB, III0 BIIMIOBIIAIOTE TOYKAM, SK1 HAJIeKATE rpadiky pyHRINI, CKJIATITh
HA3BY oJHOro 3 Hadcrapimux mict Chnodomamniuman. Micro posramoBane
Ha Oepesl piukn CiBepcebkuil lowernrs 0ilnd mMIHIEKS HAIBHIIOL TopH
Xapriscekoi obsacri.

lM(4; 2) | (B(Er; 3})| E (49; 0,7) || I (0,36; 0,6) |
( ) ( )( 3 1 )
3 (16; 4) @{9; —3,@ K (0,6; 0,36) m(121; 11—]

586 3HalimTEL 3HAYEHHA d, IPH AKUX rpadiry hyHRIIL Y = Jx Hanexars Toukw:
a) B (a; 6); 0)C (100; a); B) [1(0,64;a); 1) K (1,69;a); )3 (400; a).

ﬁ'
=)
-t
L

A

.

587 llopiBusiiTe 3HAYEHHA BUPA3IB.

a)\V37iv27 6)1.7i/1,8 B)6i+38 r) 375 i 5+/3
) giﬁ ¢) V50 i 52 m}% EBi%JﬁTJ H}EL-i,,Eiiﬂ,E /mg
4

588 DammmiTh 4HcIa B NOPAJKY 3pOCTAHHSA 1 Ji3HaliTecsd HA3BY IEPIIOTrO
y CBITI IJBOJHOTO YOBHA. YKPAlHCBKI KO3AKH CTAJMH NEPITHMH, XTO
CTBOPHB Ta 04YaB BHKOPHCTOBYBATH N1{BOJHHI YOBEH.

A Jo M 21 K 23

2
A\,’ETI—\E
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289

290

291

592

293

an

OBGepiTs yei iy yHeIa, AKI PO3TAINIOBAHI HA KOOPAHHATHIN IIPAMII MiK
YHCJTAMH:

a) +/5 i /25: 6) 7i+121:
B) —v/100 i —+/58; r) —/43 i -3.7.

—9; =8; =7, =6;
—0; =4 =3; 0;
3; 4; 6; 8; 9; 10

PoaramyiiTe yncna B DopaarRy coajaHHA

a) ¥15; 3; /16,5; 4; V19 6) ﬂ,zﬁ;%; J0.5; J{E;\E

Buauadre, yn meperHHaeThbCcs rpadik yHRIND y = \f:: TA HABeIeHa
npsamMa. ARmoe Tak, To 3HAHIITE KOOPAHHATH TOY0K HEepPeTHHY.

a)x=16 0) x=10 B) x =—4 rx=a(a<0()
my=-6 e)y=+5 #)y=c(c<0) H)y=cl(c=>0)

Poap'suriTE piBHAHHSA rpadivHO.

a)x=«j:; ﬁ)-\f_=x2 B}—:.t:—2=«j:a_: I‘)‘\/_Z—T

[obynyiire rpadik dyarmi f(x) = —\E . 3a rpadpirom 3HaumTs [(1), f(4),
f(2), f(0). Axi 3 Touwor A(1l; —1), B(4; —-2), C(2; —4) HanexaTh rpadiry

hyHEI?

594 Poap'suxiTe piBHAHHS rpadgivyHo 3a JonoMoron rpadivyHOro OHJIalH-

raabRyaaTopa GeoGebra.

a)\"'_=4—3:r ﬁ)—g{x—l{})zﬁ B}'J_:;lf P)JE:E—;;

595 O3amaHo QyHKIND i
—x%, armo x < 0, + j
ﬂx}_{«f;, Axmo x = 0. Hie
3HANIITE: Hisarasia e s
a) f(—2); 0) f(1); B) f(—4); i SREE ey i T2 8 e e
r) f(9): m) f(0): e) f(25).

*

596 IloOynayitre rpadixu dhyHKINH.

x*
897 [lobynyitre rpadix dyurmii f(x) = {

T Vector. Maths&Science ta © Butapunuree «/linrsicrs. ¥oi npasa saximent. JKoJHa 9acTHia 0l nyonikagi He Moke GYTH BUITBOpEHA)
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I._—__3J; ﬁ +x

== 0 =
7 Jx —3 )y Jr +1

x%, armpo x > 0,

—J;, AR x = 0. -
203
——
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) .. 2
7 Baacrusocri dyurmii y=kx+ b
Obnacrs Obnacts Pp.ﬂ? m..
muiiiHel | 3pocrae | Coanae
BHIHAYCHHSH | 3HAYECHL PO
Muosxuna | Muoxuna
BC1X BCIX Armo Armo
MICHHAX MICHHX Hpaua k=0 k<0 : o
2T
YHCe T YHCe
% i
& + .. bk ) Y A
Bnacrasocti pyHEII Y = = 'Bﬂle
- = B
O6nacrs Obnacre Diyadhi ;E{i?ﬂg BILEP; 2
BHAIHAYCHHA | a3HAYeHE HagIR H{:Igp,[l;ﬁt:l'l‘ ETEN = 9
| t | 2t \___f
D):x20 | E:y20 | Tinepdona HEMAE e T b o
=2 34067 & 8-10 -9
Birxn __-‘H"'x T2
. ot -
Muoscnia Muosunna Eﬁﬁ'ﬁ“ﬂ# : | \ T
BC1X YHCeJI, | BCIX 4HCeJ, g pﬁﬂmn : K
wpim () rpim 0 AT, 1 -8
MOYATHY 1EE
\_ KOODAHHAT ¥ | e
( . ™ y
Brnacrusoceri dyHEIIL Y = x° \ 15 /
16
Obnacrs O6nacrn . Touxu nepe- %
BHAHAYCHHA HAYEHE Ppadix  |Tumy 3 ocamu T.0 .
e 2 KOOPAHHAT 1 =
Div)y:xe R E¥):v=0 Ilapaboma | x=0,y=0 rg
Birkn 1y
Vei mapabomu | Lla Touka e
Yo unena HeBLM eMHl | CHMOTPHYHI | BeplIIHHOO 5
yHeIa BIMHOCHO ocl | napabosn H :\ | ,/, zgsps s
™ OpAHHAT / g oy O iy
< . ™
Brnaerusoeri hyHrmi y = V{;
5 Ay
Obnacthb Obnacrnb Foadiii 1'-1:;1%2{ ;EPE | o _'E
BHAIHAYCHHS JHAYEHD P & OCAMI __:_f__:__...--'""
ROOPAHHAT 1 2 //"
Bitra
D(y):x20 | E():y20 HHPLE x=0,y=0 /b
I i i ; —-
. - ()
;’ﬁ;"l ; Fm . |Poaramopana e X St oG e
HEeB1] €MH1 | HeBLlI eMHI T wnegr:
l\._ yHCeaa yHeaa Y ] y

gam— b
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@ MNepesipre cBOI fOCATHEHHA

1 Cepen noganux ¢pyHKIIHE 00epiTh TY, rpadikoM Kol e mapaboia.

8
a)y=-—1—-8x ﬁ}:-'=; B) ¥y = x* I‘).}'zi

2 Ha garkomy 3 pucyHEKIE 300paskeHo rpadik obepHeHO1 IponopiiiitHocT1?

a) Ay 0) Ay B) Ay

A,
7

3 VramiTe 00s1acThk BH3HAYEHHS (DYHKINI ¥y = Jx.

a) yeluncsa ©0) ycl BT eMHI 9YHCJIa  B) Vel IONATHI 9YACTIA  T) Yol HeB1JT €MHI 9YHCIIA

4 3BHalmTeE 3HAYeHHA (DYHEKINI ¥y = x°, armo x = 4.
a) —16 0) 16 B) —8 r)—4

5 3HalmThL 3HAYeHHS apryMeHTa, IIpH aroMy (vHELIS ¥y = 4x — 5 HabyRae
3HaveHHda 11,

a) 4 6) 6 B) 8 r) 10
6 fxa 3 Touor HanexHTsL rpadiry GYHRII y = Jx? |
a) A (6; 36) D) B (36; 6) B) C (36; —6) r) D (36; 0,6)
3 : 16
7 Busnavre, y IKHAX YBepTAX po3TainoBaHui rpadik pyHKINL y = R
a) I ra II1 0) II ra I1I B) [ ta IV r) Il ra IV

8 CKLIBKH CHOIILHHX TOY0K MAalThE I'padiky yHKINHE y = x° Ta y = -J:; ?

a) OJHY 0) nel B) ®KOTHOL r) beam4
6
9 3a axoro aHadeHHd m Todka M (m; —14) sanemxnTs rpadiky QyHKIN y = 5?'?
a) 0,25 0) 0,25 B) —4 r) 4

10 ObepiTk NpaBIILEHHIH 3AITHC.

a) 34/5 < /13 6) 2+/T >+/30 B)?\E}%Jzﬁ P}B&*’i%\ﬁ

11 He BuroHyHO4YH 1100YI0BH, 3HAHIITE V¢l TOYKH NepeTHHY rpadikiB QyHKINH
y=x"tay=—2x.

a)A(0;0),B(-2;4) 6)A(0;0),B(2;4) 8)A00),B(2-4) rAQ©:0),B(2Z4)

205
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MpoekTHa poboTta «MobyaoBa rpadikiB pyHKL N
y rpadiuHomy KanbKynaropi GeoGebra»

Ky

Rpoxr ® Ob’equaiiTeck vy 3 rpynu. PoanmonuniTe obos’aaku. 1ligroryiire
HeoOX1JH1 I8 poboTH npHeTpol (HoyTOYE abo KOMIT I0Tep).

o
il

Rpoxr @ 3a nonomorow rpadivHoro oHIaiH-kaaekyaaTopa GeolGebra
nodyayiare rpadcdiku HaBeaeHHX yHEIH, CTBOPITE IHCTPYKIINK HA TEMY:
«llobynoea rpadirie dyHEIIH v rpadivaomy kansrynaTopl GeoGebray.

I'pyma 1

IHobyayitte 3a momomorow rpadivaoro rkanbryiasTopa (GeoGbra rpadikm
thyHRIIH v = E’, y= \E Ta y = —4x + 8. 3MiHIOI0YH 3HAYEeHHA KoedilieHTa &k
st 00epHEeHOol IPoPOoPIIHHOCTI, 3HAHIITE TOYKH MepeTHHY rpadikis, ARINO
TAKl ICHVIOTE. 3a rpadikom y = —4x + 8 3HalIITE HYI1 PyHKINI. 3a rpadikom
byHEKINL y = -\E nopieHATe y(0) Ta y(9).

I'pyna 2

[lobynviiTe 3a monomorown rpadgivdoro ransryaaropa GeoGebra rpadikxn
(hyHRINH vy = i x* Ta y = 5. 3MIHIOIYH 3HAYeHHS KoedilfieHTa k nnsd
obepHeHO1 NPoPOPILITHOCTI, 3HAUIITE TOYKH NepeTHHY rpacdikiB, AKII0 TaKi
ICHYIOTE. JHAIITE TOYKH NepeTHHY rpadika pyHEKIL ¥ = 5 3 Biccw abeirrce Ta

opauHAaT. 3a rpadikom dyHEIIT ¥y = x” nopisasgiTe y(—1) Ta y(2).

I'pynoa 3

[Tobynvitre 3a monomorow rpadivyHoro raneryiagaropa GeoGebra rpadixn

(hyHEINH y = e | x| Ta y = 3x. 3MiIHOKOYH 3HAYEeHHs KoediiiedTa k 1is

oDepHeHO1 OPOPOPINIHHOCTI, 3HAUIITE TOYKH HepeTHHY rpadikis, ARIIO TaKl
ICHYVIOTE. BuaHauTe, yn npoxoauTs rpadik dyHEIT vy = 3x yepea Toury (6; 2).

3a rpadikom dyeKIi v = | x| nopiBasaiiTe v(—4) Ta y(4).

3paaok
Ilobyyiirte 3a momomorow rpadgivaoro kaaekysaaTopa (GeoGebra rpadikm
tbyHEIIT y = e |x| Tay=2x— 1. 3miHIOIOYH 3HAYEHHA k 1718 00epHeHo1

OPONOPIHIHOCTI, 3HAHTITE TOYKH NepeTHHY IrpadikiB, AKIN0 TAK] ICHYIOTE.

Zﬂ&: Vector. Mathe&Science Ta © Bugapsauree «fhinrecrs. Yo npasa saXfmed. KoHa 9acTiHa el myDmkaipi He Moke 0YTH BUITBOpEHa,
epekeHa B MoMyvEosH cHcTes abo nepefana B 0VIL-AK1H 1HINHA dopan BVIL-SKAMH cnocobaMi Des MHCEMOBOTO JOABOTY RIEJABNE. 3a #oIHHX
COCTRRAH HIAKA 9aCTHHA NBOID MATEPIATY He Moke OYVTH ckomiioBaHa 114 nepenpoiaxy abo U8 1HIOT0 BHKOPHCTAHHA.



Inempykuyia 0na 6UKOHAHHA 30600HHA
1. 3aiinite 3a nocunanuam: https://www.geogebra.org/graphing.
2. V Padrky xomand 3a nonomorow Hnasiamypu BReOITE IOTPIOHY (QYHKILIO.
3. Hatucuite Ha crpinoury Enter, mo6 modbyayeaTtn hyHKILK.

—— -

[ Panor romann

[ KHnagiatypa :}. " '__': /[ Enter ]

k
4. Bynyemo rpadik nepmroi oy y = — . Peryionodn moB3yHKOM 3a J10-

IMOMOTOK MHIITKH, MOKHA 3MIHIOBATH SH:;‘LIEEEEH roedimienTa k. 3MIHIOEMO
MaKCHMAaJIbHe Ta MIHIMAJLHEe 3HadYeHHd a4 koedimenta k. Jlna nwo-
ro Hatuckaemo Ha Tpu kpanku ta obupaemo nyHeT Hanawmyesarnna. ¥
BiKHI, 0 BIIKpUJIocs, odoupaemo nyHKT [log3yHok 1 BRA3YEMO MIHIMAJTb-
He Ta MakcHuMasbHe 3HadveHHA —20 Ta 20 BimnorimHo. A nis Toro, mod
[IOB3YHOK Bl/ioOpaskaBcs y BiKHI rpadika (pyHKIHA, DOTPIOHO NOCTABUTH
rayoury oua [oxazyeamu of'exm v myHETI OcHOGHI.

if '-.._
T Vector. Maths&Science Ta © Bugapunurso «JlinrsicTs. ¥ei npasa saxameni. KodHa dacTiia nicl nyonikamil He Moke OyTH niﬂmnpeuiu,zu? '
epeseHa B nomykosiil cHetesi abo nepetata B Gyak-akif inui dopai GyIE-akHMH cnocobaMi Ge2 MHCEMOBOTO JOABOTY RHJABLA. 3a #oJHHX

oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.



5. Bynyemo rpadirkm apyroi (y = 2x — 1) Ta Tperwoi (v = |x|) dyurmiia. 3ua-
X0UMO TOYKHM HEepeTHHY, AKII0 TAKl ICHYIOTh, KepyI4YH MOB3YHKOM Ta
3MIHIOIOYH 3HadYeHHs kKoedimieaTa k. Jlns Toro, mobd mozHAYUTH TOYKY
OepeTHHY, NepexoluMo B MeHI [hempymenmiu ta o0UpaeMo 1HCTPYMEHT
Toura. CTaBEMO TOYKY B HOTPIOHOMY MiCIIi.
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Rpoxr @ IIpongemoHeTpyiiTe cBOI IHCTPYKIIL ¥V JOBLIBHIH popMmi (Dpe3eH-
TAlllsl, Bi/Ieo, IJIAKAT, JOKVMeHT, poanpyriska). llomimiTees croiMHa BpaskeH-
HAMHA 110710 podoTH B rpadivaomy RaaeryIaTopl GeoGebra.

Kpox O6ropopiTh MiJICYMKH ITPOEKTY 3 YCIM KJIACOM.
Hlo mirasoro miananuca? o epasuno waidineme? o 6viao cknanaoro?
Hapg gyum Tpeba mompamposatu? fAxa rpyma HaMIBH/INE CTBOPHJIA iH-

CTPYKILii0?

——t |
10‘&: Vector. Maths&Science ta © Bugasunuree «/linrscrs. Yol npaga saxament. KofHa dacTiHa micl nyonikaigl He Moke OYTH BUITBOPEHA,
epekcHa B nomykomil cietest abo nepefana B Syk-axiil iHuni Gopa GyIL-gkHME cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 33 #o HHX
SRHH HISKa 92CTHHA LBOTD ATy He Mose GYTH ckomiiosaHa 118 nepen abo 14 HIOTo BHKOPHCTAHHA.
oOCT: ' MaTepiaTy Vi epenpoiaky abo ' KOp



EnemeHTN cCTaTUCTUKN
Ta aHani3 gaHunx

CraTHcTHEA € YaCTHHOK HAIIOTO0
MOBCAKIeHHOT0 KATTA. Mu ayerpi-
yaeMO0 TAOJIHIIL, IICTOrPaMH, KPYTOBI
TA JIIHIHHI J1arpaMf B ra3eTax, ®yp-
HaJIaX, Ha BeOcaliTax toumro. Ypsm,
COLLIAJIBH] Mepeskl, HIIIIpHeMcTBa BH-
KOPHCTOBYHTE CTATHCTHRY JJIA IIPO-
rHO3YBAHHS 3BHYOK, II0Tped 4H Io-
BeIIHKH JIIeH.

CraTucTayni maHl NoTpiOHI 115 BH-
MIpIOBAHHS TA BHU3HAYEHHHA IepeBar
MEeTO1Y HaBYaHHA 4 1€BOCT1 JIIKIB,
200 HABITH BILTHBY HOBOTO 3aKOHY.
[lpencraBneHHst JaHUX 34 JOOOMOIO0
rpacikie, glarpam i TadbJIHIE JOIIoMa-
rae Kpale 3po3yMITH 3MICT Ta JIerie
IHTEpPHPETYBATH JaHl. AHAM3 NaHUX
34CTOCOBYIOTE, 0D OTPHMATH PI3HY
1HopMALIiD TIPO JaHI.

Y ubomy posgini mn: ~© Kniouosi cnosa
-

* DyIyBATHMEMO TOYKOBI Ta KPYroBi i * Toukora mgiarpama A
niarpaMf, ricTorpaMi, a TAK0®E (dot plot)
niarpaM# «CTOBOYD — JIHCTSD; * I'icrorpama (histogram)

* PO3IJISTHEMO MEPEBATH TA HEI0JIKH * Kpyroea miarpama
pPi3HUX cIoCcoDIB IIpeIcTaABIeHHS - (pie chart)
NAaHWUX ¥ CTATHCTHILL; + Jliarpama

* II3HAEMOCS, 10 TAKE CEpeTHe
apudMeTHyHe, MOJA Ta MellaHa
BHOIDKH;

* HABYUMOCHA 00YHCIIOBATH CepeTHe
apucgMeTHyHe, MOJIY TA MeIiaHy.

«CTOBOYP — JIHCTS»
(stem and leaf dragram)
* Cepenne apudmMerHiHe
(mean)
* Memiana (median)

* Mona (mode)

i

et KoiqEa dacTHHA mel nyonikani He SM@%e OyTH BUITRBOPEHA)
'BHIARLA. 34 #OIHHX

i mm.m pepenpofaky 460 118 IHILeTO B CTAHHA.
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o EnemeHTN CTaTUCTUKM Ta aHanis AaHux

: npeacraBnenHHA gaHnx

CraTuerura — e HAyKa, M0 3aiiMaeThes 300poM,
VIIOPAIKYBAHHSAM, IIPEeICTABJIEHHSIM TA AHAJI130M JaHHX.

Haui moauHa OTPEMYE BIIPOJOBK BChOTO KUTTA. o
HHX MO3KHA BUTHECTH 300paKeHHs, 3BYKH, 3allaXH, YHACJIA,

Homipryitre! _ ' ; :
V uomy nossrae JIITEepH TOIIO. ¥ MATEeMATHIT HaMACTIIe MAKOTh CIIPABY 3
BUTMIHHICTE MidK TAHEME YHCIOBHMH JaHUMHA. Ha ocHOBIL HaHHX ROMKHA OKpeMa JIo-
ta indopmartiewn? mrHa hopMye 1H(OPMAIIIID IPo 00’ eKTH, SBHINA 1 ITPOLIeCH

HABKOJIHIITHLOIO CBITY.

Ilo crrocobie 300py JaHHX HAJIEKATD: CIIOCTEPeKeHHS,
ONHUTYBAHHS, 3BITHICTH, ekcnepuMmenT. llorim 310pani
madl oopMITIOITE 3a JIONOMOTOK TalJIHAIh, Jlarpam,
rpadikis,

G}nmﬁﬂ npeacTaBleHHA II;B.HHI)

——

G B ) ) ()

“L::_,Tnll_l;uﬂiﬁiarp_ama

Mnopenc Haiitiareiin

(1820-1910) — Tourkoea niarpama — 1e cmoocié npeacraBiIeHHS

OpHTaHCHKA Hepe AKX MHOMHH gaHux. o6 mobyayeate TouroBy

pedopmaTopka ) JglarpaMy, BUKOPHUCTOBYIOTE YHCJIOBY OPSMY 1 CTABJIATH

\ MEACCCTPHHCEHM CTLIILKH TOYOK HAJ YHCJIAMH, CKLTLEKH 3HAYeHb JaHHX.
\ CHpaBH, sKa BUHAHILIA Hasenena To4ykoBa giarpama MoKasye, CKLUILKH TOJIIB
Gibiglns 3abmna dyTOoJIEHA KOMAH/A IIiJ Yac Pi3HUX irop.
BHIIPOMIHIOBAHHA, 11100

AHA3YBATH TIPHYHHH KinekicTs 3aduTux romis v pyrdoisHUX MaTYAX

CMEPTHOCT] ¥ IIITHT AL,

| |
I
Vi?, o 1 2 3 4 5 6 7 8 9 10
i = - IlNonn

Nianason — e JlianazoH 3HaYeHb qaHUX 1iei giarpamy Bijg 0 mo 10.
inTepeas anadens oyas- - Amke dyrboasHl KoMannu 3abmiu sig 0 mo 10 romis.
KO BeJIHYHHH. JHalileMo0, CKIJIBKA BChLOTO Irop 3irpaja KOMAaHIA:

1+2+4+5+4+2+3+1=22 (rp.). llixg gac pizuux
irop KoMaH/ia HalidacTimnie 3abUBaJia 3 roJm, ajaske Hal
YHCJIOM 3 poamimieHo 5 todox. HaliMmeHnma KIIBERICTE 3a-

| OHTHX rome — e 0, HaHoLIema RiIBRIeTE — 10 rosis.
' 21% Vector, Maths&Science Ta © Bugasunureo «Jlisreicrs. ¥ei npasa saxmmeni. Joqua gactina micl nyomikami He Moke DYTH BUITBOpEHa,
= I0epemena B AMUyRoRil cieTemi abo nepetana B OyIE-akili MM dops Gyak-2kHMH clocobaMi Be NHCEMOBOTO A0ABOTY RITARIA. 32 #oJHIX
i —  obcTaRHH HifKa 4acTHHA HBOTO MATEPIATY He Moske GYTH ckonifioBata [14 Nepenpoiasy abo U8 (HIOT BHEOPHCTAHHA.




lictorpama

'icrorpamMy BHKOPHCTOBYIOTE [Ji MpeNCTABJIEHHS BEJIHKHAX MHOMKHH
YUCJIOBHX JaHHUX. 3a BUTJIAJOM TicTorpaMa moiidHa JI0 CTOBIYACTOL Jiarpa-
MH, aJIe B Hili HeMae MPOMUKKIB M cToBIMUUKaMi. |lpamMokyTHI cToBIMUHEKNR
rICTOrpaMH MAKTE OJJHAKOBY IIMPHHY B OCHOBL.

Hpurnan

Hagenena ricrorpama moraaye, siky

1  mucory marts 750 nepes. Poarnann-
Te TICTOrpaMy Ta JaiTe BIAIOBLI1 HA
JalUTAHHS.

250+ —

a) 3HAHIITE KLIBKICTE JIepeB, BHCOTA
arux Bl 1 10 2 MeTpiB.

0) HAra Bucora OLIBIIOET] Eepes?

B) CRUILKK epeB MAlOTh BHCOTY Bl
4 no 6 meTpis?

r) Adry 4acTuHY CTAHOBJIATH JepeBa,
1[0 MAIOTE BUCOTY OLJIEINE HIFK 3 M7

Kinexicrs nepen
—_
=
ol

. . O e e

100+ | -
Poar’'szannsn |
a) 50 nepes. .| _|
0) Bin 3 m mo 4 M. : |
B) 200 + 100 = 300 (mepen). |
r) 250 + 200 + 100 = 550 (nepes). j H
p 550 11 0 1 2 3 4 5 8
JHalineMo 4acTHHY JIePeB: =0 - 15- Hinooma aeien ()
Riarpama «croB6yp — nucra»
Hiarpama «cToB0yp — Juers» OIXOOATE JIS MAJTEHEKAX MHOMKHH J1a- N\
HHX 13 HeBeJUKHUMH aianazonaMiu. llg miarpama e JocHTh TOYHOI, OCKLIBEKH
BiI0Opakae TOYHI 3HAYECHHS JaHHX. ot

Ira Toro, moed OpeicTABHTH MHOMKHHY TBOIH(MPOBUX YHCET 34 JIOMOMOT0I0
NlarpaMH «CToBOYD — JIHCTS», IIOTPI0HO JeCATKH 3allHCATH B CTOBITYHE CTOBOY-
pa, a OIHHHAI — V CTOBITYHE JTHCTS. AKII0 moTpiOHO OpeacTaBuTH TPHITH(POB1
4YHCJIA, TO COTHI TA JeCATKH 3ANHCYIOTE YV CTOBIIYHE CTOBOypa, a OJHHHII — ¥
CTOBITYHE JIHCTS.

310paHl naHl Opo BIK (V poKax) JIAeH, skl :KABYThL B OJHIH DaraTornosep-
X1BIII:

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 55 12 38 29 76 50 8 656 71 2 7
o 84 97 25 58 47 95 3 28 15 96 4 45 20 TV

BuropucTaeMo giarpaMy «cToBOYp — JIHCTS», 00 IPeICTABHTH 111 JaH],
T Vector. Maths&Science Ta © Bugapunurso «JlinrsicTs. ¥ei npasa saxameni. KodHa dacTiia nicl nyonikamil He Moke OyTH n.hn'ranpeua?]]
epekcHa B nomykomil cietest abo nepefana B Gyk-axiil iHuni Gopa GyIL-gkHMH cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 3a #o X
oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.



CrosOyp | Jluersa i Kpok 1. 3anumemo necatku (0-9)
0 6 982 75 3 4 | zpavyeds jgaHux y croBOll cTosOypa 3a
1 02619425 ! nug{mnmﬁﬂnm. .
5 4429580 | pox 2. BHIEI]{[IIEMD OOHHHUII 3HAYEeHEb
v JAaHHX Y CTOBIITI] JITHCTH.
3 |74392078 |
4 9 204765 i ,
5 6 1 5 0 8 i + Crosbyp | Jlucrs
6 2 98235 i | 0 (234567809
7 2617 i i 1 (0122456869
8 |3 84 : . 2 |0244589
9 9 2 75 6 i | 3 [0%23 4 @7 B9
| 4 0 24579
5 |015 68
Kpox 3. 3BammmieMo oJHHHII B KO- E 6 2235839
HOMY pSIKY CTOBIIS JIMCTS B IOPSIKY | 7 1 2 6 7
3pOCTAHHA. ! g 3 4 8
Kpoxk 4. 3Bammmemo kmod4, moed mosc- | 9 5 5 6 79
HUTH, K1 PO3psAIH] 3HAYEHHHA MICTATECH B 3
CTOBIILIL CTOBOYPA Ta CTOBIILL JICTSL. ' Kmiou: 0 | 2 o3Havae 2 pokn

Kpyroea niarpama Ha049HO IOKa3ye CHIBBITHOMeHHA BeTudrH. Jliarpama
CKJIAIAeTECA 3 Kpyra, NOMIJIEHOTO pajllycaMy Ha 4acTHHHA — ceKTopu. Howen
CEKTOp MpPeJICTARJISAE eJleMeHT, 00 eKT a00 1aHl PO KUILEKICTE.

Cyma KRyTIB ycix ceKTopiB nopieaioe 360° ato 100 % abo 1 mina.

[11o6 araiiTH KYyT KOMKHOIO CEKTOPA, BHKOPHCTORYIOTE (hOpMYJIY:

260° 100 % 1 mua

21255 Vector. Maths&Science ta © Bugasunuree «/hinrsicrs. Yoi npaa saxament. KofHa dacTiHa micl nyonikaigl He Moke OYTH BUITBOPEHA,
1 IlepoekcHa B nmr_'.rmmtl cHeTemi abo nepetana B Oyak-Akii iHENA dopai GyIL-EKHMH cOocobaMH De3 MHCEMOBOTD QOAROTY REJARIA. 34 BoqHEY

OOCTARIH HiSKa 920 THHA HLOTD MaTEpiany He Mose OyTH ckomiiopada 1a4 nepenpoiaxy abo 108 IHINOTO BHKOPHCTAHHA.



Hpurknan

IlobymyiiTe kpyroBy aiarpamy, mo BinoOpamkae yJrioO/eHHI BH CIOPTY
2  yympiB i y4eHHOE mapayien 8-x kjaaciB. Bupasite y apodax KiIBKICTE
' XJIOIIIIB 1 JIBYAT, AK1 00paJid KodeH BHJ CIIOPTY.

- . . : s e N
Ymobnennii sun cnopry | KigeskieTs xmomimis i giBgar
Boitopnii ronak 36
Oyroon 52
Tenic 26
e Backerbon 30 )
Poap’sszanus
Kpox 1. ObuHcaiTe KYT KOXKHOIO ceKTopa 3a (hopMyJIomn.
e —)
Vmwobnennuit E;ITMFT? Henrpannamii PEEFETE;FH =
: it miBuarT ol e ApiB
|
Boitosmnii a6 90° 1
' — + 360° = 90° =
ronag 38 144 2 360 4
52 T 130° _ 13
DyrhHon 52 Tid 360° =130 | 360" — 36
_ b 26 b5° 13
=0 _ . 360° = 65° 8 e
Temnic 26 T1d B ap0e 79
| 30 _— 75° 5 |
: EHEI{ETﬁﬂJI 30 m 360° =75 360° =94 _/J I
_ Yeworo 144 y

Kpox 2. Hamamoiire kpyr. 3a I0moMoroo TpaHCIOPTHPA MOOYAVITe
KYTH BiINOBITHO 10 009HCIeHE.
Kpoxk 3. 3anmunnTe Ha3BY KPYropol JiarpaMu, MiJIMINTE KOKEH CeKTop.

Vmobaenuil By conopry VYHIB 1 yyeHHns 8§ Kiacis

\
T Vector. Maths&Science Ta © Butapuaurso «JliHrsicTs. ¥ei npasa saxamen:. Koasa dacTina nicl nyonikamii He Moke GyTH niﬂmnpeu:u,213 ._q__‘_
epekcHa B nomykomil cietest abo nepefana B Gyk-axiil iHuni gopa Gy1L-gkHMH cnocobamy Ge MHCEMOBOTO JOAROIY REJARIE. 3a #o X

oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.



. | nnnpamxyﬁmn] O O .

¥
598 Hagesnena Toukora JiarpamMa morazye TPHBAICTE 3ATPUMEH (Y XBIJIHHAX)
pPl3HHX aBiapeliciB MAHYJIOr0 TH:KHA. PoarisHbTe TOYKOBY JiarpaMmy Ta
naiTe BIIIOBILI HA 3aITHTAHHA.

Yac sarpumMku ariapeiicie

|
8 9 10 11 12 13 14 15 16
XBHJIHHH

a) Crinery Beboro OyJ10 aBiapeiiciB?
0) Axa TpuBanicTe HAHIOBIIOI 3ATPHUMEKH aBlapeicy”?
B) flka TpUBaJicTh HAHTIOMIUPEHINIO] 3aTPUMKH aBiapeiiciB?
¥
599 Hagsenena ToukoBa giarpaMa IoKaaye oIiHEH (y 6anax), Akl oTpHMAJH
CTYJIEHTH Ta CTYJAEHTKH 3a TecT 3 MaTeMaTuki. Po3rnaHbTe TOYKOBY ia-
rpaMy Ta JaiTe BIAMOBRII HA 3alTATAHHS.

OuiHkHn 3a TecT 3 MATEMATHEH

G o
5] ul

| | | | | | | | | | | | | | | i
| I | I | ] I J I | | I ! |

| |
70 72 74 76 78 80 82 84 86 88 90 92 94 96 98 100

banmn

a) Ara omiHka HalnmonMpeHina?
\ 0) CRIIBKH CTYIEHTIB TA CTYIEHTOK OTPHMAJIH OLIkIIe Hi 94 damu?
B) BuanauTe mianaioH oTpEMAHHUX OI[IHOK.
#
600 Ha rTouroriii marpami Moka3aHO 4Yac OPHUTOTYBAHHA (y XBAUIHHAX) 28
pidHHX cTpaB. PoariasHeTe TOYKORI JiarpaMy Ta JaliTe BIAMOBIIL HA 3a-

ITHTAaHHH.
Yac npurorysaHHsa cTpas

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

i P ¥ 1 - r O r 1
16 17 18 19 20 21 22 23 24 256 26 27 28

":I XBHJIMHH

! a) 3HaIITEL HAalMeHIHI 1 HAH01ILINTHIT Yac IPUTOTYBAHHSA CTPAaB.
J

] 0) Axuii HallmoImMUpeHIIMAA Yac OpUTOTYBAHHA cTpaB?

g i
— 214-3 Vector. Maths&Science ta © Bugasunuree «/linrscrs. Yol npaga saxament. KofHa dacTiHa micl nyonikaigl He Moke OYTH BUITBOPEHA,
epekcHa B nomykomil cietest abo nepefana B Syk-axiil iHuni Gopa GyIL-gkHME cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 33 #o HHX
oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.



B) llled-kyxap v pecropani Mose TOTYBATH JIHIIE CTPABH, YAC IPHTOTYBAH-

Hf SIKUX MeHIe 3a 25 XB. 3HAIIITE YACTHHY CTPAaB, Kl HE TOTYBATHMYTh V

pecTopaHi.

r) 3HAHIITE, CKLUILKH CTPAR MAIOTh Yac MpAroTyeaHHs B 25 no 28 xB. CKLIb-

KH 11e BIJICOTKIB BiJT yciel KIJTBKOCTI cTpaB? Pe3yibTaTr oKpyriiTh 10 COTHX.

4
601 Toukrori miarpamMy MOKA3YIOTE CHOCTEPEKEHHS 34 MIHIMAJTEHUMHA JIEHHUMHA

TemIieparypaMa B Micrax JlHinpo ta Jlyrasncer nporsrom Oepesns. Poa-
IMIAHETE TOYKOB1 IArpaMH Ta JaiTe BIIIOBII HA 3allHTAHHSI.

MiniManeHa qeHHa TeMIepaTrypa MiniMmansHa JeHHA TeMIepaTypa
v micri Jduinpo v micti Jlyrancer

i ——— T T

0 1 2 3 4 5 6 T B8 0 1 2% 4 Sab 6 T 438
Temneparvpa (°C) Temneparypa (°C)

a) Ha erijekH Oinblne OHIB cOOCTEPITa)IH 38 MIHIMAJLHOK JeHHO
TemnepaTypoi B Jlainpi, Hixk y JIyrancery?

0) 3HAHTITE BIACOTOK JHIB, MIHIMAJLHA JIeHHA TEeMIEPaTyVpa SAKRHX
nepesumye 3 °C y Jlainpi Ta B JIyrancery.

B) llopieaaAliTe cnocTepesxeHHss 3a MIHIMAJIBHHMH JIEHHHMH TeMIle-
parypamu v Jlainpi Ta Jlyrancery. llo su momiTan?

602 V Tabuauil nokazaHo, CKUIBKH €JIeKTPOHHUX JIMCTIE OTPHMAJTH IIPAIIIBHH-
KH 1 IIpalliBHHLI 0OHOTO JHS. BHROPHCTOBYIOYH JaHl, HOJaHl B TaDIHII],
nobyayitTe ToukoBy marpamy. lloTim mgaitre BiMmosiai HA 3aITHTAHHSL.

(4| 6|9 |5]|10] 8|65 |[14[6]9]6)

11| 8 |86 |11[5 1446 [11]6]38)

a) CKUIBKH BChLOTO JIHOJIeH OTPHMAJIO eJIEKTPOHH] JIMCTH TOT0 JTHS?

0) Axy KIIBKICTE JIACTIB OTPUMYBAJIM NPAaIlliBHAKHA 1 MpAaIiBHAIL HAaM-
yacrime?’

B) CRUIBKH JMoged oTpHMAJIH OUIBINE HixR 7, ajle MeHINe HixE 11 enlew-
TPOHHHX JIHCTIB?

603 30epiTs NaHl OpPo KUIBKICTE HABYAJIBHHX 3ACTO-
CYHEKIB Ha TesedoH] ¥ CBOIX Apy3iB Ta noapyr. Bu-
KOPHCTOBYIOUH 310paHl NaHl, HoDYIVHTE TOYKOBY
mlarpamy.

604 3a monmoMorow IHTEpPHET-/FRepe 3HAHIITEL JaHl
Mpo KUVIBKICTE MeJAJIed Ta POKH 1X OTPHMAHHA
napamiasig Markcuvma Hpunarka. Buwxopmcro-
ByIOUH 310paHi maHi, modyayiTe TOYKOBY JIia-
rpamy.

N 215

T Vector. Maths&Science ta © Butapunuree «/linrsicrs. ¥oi npasa saximent. JKoJHa 9acTHia 0l nyonikai He Moke GYTH BUITBOpEHA)
epekcHa B MoMyvEomH cHcTes abo nepefaHa B DVIb-AK1H 1HINHA Qopan BVIL-SKHMH cnocobaMi Des MHCEMOBOTO JOABOTY RIEJABNA. 3a #oIHHX
COCTRRAH HIAKA 9aCTHHA NBOID MATEPIATY He Moke OYVTH ckomiioBaHa 114 nepenpoiaxy abo U8 1HIOT0 BHKOPHCTAHHA.




605 Hagsenena ricrorpama mToOKa3ye

BIK MPAIIBHUKIB TA NpPAI[IBHHUIIE
rommaHii. PoarnsseTe ricrorpamy Ta
naiiTe BIAIIOBLOl HA 3alIWTAHHA.

1201

a) CrIIBKH OpallBHAKIB Ta [PAaIlllBHAIE
€ B KOMIIaH11?

0) Aruil BiK OLILIIOCT] MPAIIBHHKIB TA
IIpAaIiBHUIEL?

B) 3HAHTITE RIIBKICTE HPAIBHHUKIE TA
IpAallBHHALIE BIKOM B11 25 1o 45 poKIB.
r) 3HaTITL BiJICOTOK IPAIiBHHKIB TAa
[pAalllBHHIIE, BIK AKHAX HOepesunrye 40
pokiB. PeayybTaT ORpYIJITE 10 COTHX.
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21&.‘, "r"ﬂl:'lﬂr Maﬂns&ﬁc:mm. Ta u'.': BHIapHHLITEO uJ]u-lrnu:rn ‘!r’q:: ngmm saxiient. KoHa dacTHHa micl nybnikail He Moke DYTH BUITBOpEHA,
epekcHa B nomykomil cietest abo nepefana B Syk-axiil iHuni Gopa GyIL-gkHME cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 33 #o HHX
oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.

(v porax)
/N | A
606 I'icrorpama mnokaaye macy TypH- .
CTHYHHX PIOK3aKIB YYacHHKIB Ta '
YY4acHHIL TYpPHCTHYHOro moxoay B Kap- « (ol
nmatu. PoarngHbTe ricTrorpaMy Ta gaWTe !
BIJIIIOB1/11 HA 3AlIHTAHHA. .
.‘ a) fka HaiimeHmia maca pokaaka? 104
0) CkimbKH TYPHCTIB 1 TYPHCTOK MAalTh |
pPIOK3aK Macoio Bix 4 no 6 kr? -
B) 3HAUMITH KIIBKICTE TYPHCTIB 1 TYPHCTOK, | S 8+
Maca PIOK3aKIB AKHX nepeprirye 10 Kr. | &
G e | B
r) 3HAHOITH YACTHHY TYPHUCTIB 1 TYPHCTOK, | &
MACA PIOK3aKIB SKUX IIepeBHIILYE 8 K. | e 6
- - " "I:I [ |
1) CKITBKH BCHOTO TYPHCTIB 1 TYPHCTOK? E
. . ds
% |
L] i nl
L2 AT
|
| iy
f2-
! | & 27
- 'id
| :m
“ :
o :

ey el =
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4000 6000 8000 10000
Burparu za micans (rpu)

607 licrorpama moka3ye BHTpATH Pi3HHX Ma- | 40+ ——
rasuHis 3a Micsigs. Posrisnere ricrorpamy | 5 |
Ta faiiTe BIIMORBIII HA 3aMTHTAHHS. i g ' _____ i
a) fAxa cyma BHTpaT MaraawHiB 3a Mica- | & 90|
1L Halimomupesima? L 8 R
0) Yu mpaBuILHO, 0 MATA3HHIB, BUTpa- | A |
TH SIKHX 38 MicsIIlb CTAHOBJATE Big 4000 | 2 20T
fio 6000 rpH, yTpudi OuIbOIe, HiX Mara- | E |
3UHIB, BUTPATH AKUX 3a MicAlb CTaHO- | 3 |
BiaThk Big 8000 mo 10 000 rpu? lloscHiTe | 107
CBOIO JIYMEKY. i
i 0 =

608 V Tabnuml BrazaHo 4ac, 3a AKHE y49HI Ta i Jac (tBxs) | Kinbkicrs )

VYeHHIl 8-T0 KJIACY BHKOHAJHM 3aBJIaHHI. 0o | 'MT;ﬁ
Buxopncropyoun jnani, nogadi B TaOJIHIL, =
nobyayiire ricrorpamy. Ilorim pgaiire Bin- 2<i=<4 | 12
IIOB1/1 HA 3AlUTAHHA. 4<t<6 7i
a) CriNBKH [iTell BHKOHYBAJIH 3aBJaHHA? 6<t<8 8 —
0) CKINBEH 49acy BHTPATHIA OLIBIICTE V4- 8<t<10 0 |
HIB Ta V4eH BUKOHAHHA 3aBHaHHA?
FELTMORATS A L 10<t<12 g ]
609 V Tabmuil BKazaHo Macy JesKHX (DPYKTIB 4 o Rinpkicts h
Ta oBodiB. BukopHerosByoun aani, mogasi aca (m B ) 'iJEE !
B TabsmI, mooyayiite ricrorpamy. llorim
i : s 10<m < 20 8
mafTe BiANOBIAI HA 3alIUTAHHS.
a) Ara maca Hafinommupenima? 20<m=30 13
0) 3HalniTE KiIbKiCTE (DpYKTIB 1 oBouiB, | 30<m <40 15
Maca AKX Oumbma His 20 r, ane MeHmWa | 46 ,n <50 a
HImK 60 1.
B) BHaliiTE BigCcOTOK ¢pykTie i osowis, | 20 <m=60 4
Maca Srux oiema "Hixk 30 r. _60<m <70 10

610 Ha miarpami «cToBOYp — JIHCTS» IIOKA3aHO
MOBHHHA (Y MeTpax) piaHux kopatuis. Poa-
IJIAHBTE MIArpaMy Ta JaiTe BIAMNOBLI HA
3aMUTAHHS.

Crosdyp | Jlncra :
35 12349 V4
36 4 558889
37 2667
a8 033567

a) 3HaliniTe KiNBKiCTE KOpabis.

0) HAra moexuHA HaHIOBIIOrO KOpadsa?

B) Crinern Kopadmie gosmn 3a 365 M, ane
KopoTiii 3a 376 m?

r) 3HaliiTh 9YacTHHY KopadJIiB, AK1 MeHIII
3a 380 m.

Knwo=a: 35 | 1 oaaagae 351 M

T Vector. Maths&Science Ta © Bugapunurso «JlinrsicTs. ¥ei npasa saxameni. KodHa dacTiia nicl nyonikamil He Moke OyTH nhuTEnsza,21?..
epekcHa B nomykomil cietest abo nepefana B Gyk-axiil iHuni Gopa GyIL-gkHMH cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 3a #o X
oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.



611 Jliarpama «cTtoBOYp — JHCTS» [IOKA3Ye BAry
(v rpamax) pi3HHX BH/{IB Xap4Y0BHX OPOIYK-
Tie Ha puHKRY. Posriigabre niarpamy Ta
madTe BIANOBLIl HA 3aIUTAHHA.

Crosbyp | Jlucrs
42 22345

43 D157
441 666669
45 134585
46 346

47
48 2337

Karou: 42 | 1 oauagae 42,1 r

a) Axa Maca DpoaAyKTIB TpamiseTbes Hail-
vacrime?

0) CELTBKH BHIIB IPOJAVETIE BaMKATE IIPH-
HaivH] 45,4 17

B) JHAHIITE BIJCOTOK IIPOJAVETIB, K1 Ba-
kaTh MeHme Hixk 43,7 r. PeayasraTr okpy-
IJITEH J10 COTHX.

612 Jliarpama «cToBOYp — JIHMCTS» NOKA3YE :  (Cropbyp | Jlners
MBHIKOCT] (B KM/TOM), 3 AKHMMH Pi3H1 TpaHC- = 133457
MOPTHI 3acobH 0 IaJTH TIeBHY BilcTaHb. Poa-
IISHBTE aiarpaMy Ta jgaiiTe BiAIOBiAlI HA G 02579
3aNMATAHHA. i 0014566779
a) Ax HassaTH Mo marpamy? 8 123478
0) Axa KIIBKICTE TPAHCIIOPTHUX 3ac0DiB? 9 16
B) BurkopucroByoun qaHi, ogaHi B Jiarpami, Kmow: 5 | 1 oamauae 51 xm/ron

nobyayiiTe ricrorpaMy 3 1HTepBaJaMHu
10 xm/To.

r) Axa miarpama kpalge MAXOOHTE JJIs TpeJcTABJISHHS HANMEHIIO]
ITBUJIKOCTI, 3 AKOI PYXaJHCH ekl TPAHCIOPTHI 3aco0n?

HHIIL V KOMKHIN I'pyl, AK1 OPHHECIH
moHalimermre 30 DaTapeiok.

0) 3HallaiTe BINHOIMEHHA Y4YHIB 1
yyeHHIbL 8-A Kiacy, Akl npuHecau 0inbime HIK 24 daTapeilku, o BiJ-
MOBIAHHUX VYHIB 1 ydeHHIbL 8-b Knacy.

Kaoa: 1 | 4 oamauae 14
Darapeiok

613 Ha nmiarpami «cToBOYp — JHCTS» HO- | Jyer naa Juer ana
KAa3aHO KUILRICTE OaTapeloR I8 ' miveit 8-A Crosbyp miteit 8-B
VTIIT13A1111, K1 IPHHECIH Y4YH1 Ta y4e- : 74 1 589
"I 1Box knacis. PoarnsaeTre miarpa- ! PEEE 5 g
MY TAa JAlTe BIIMNOBIM HA 3AlIATAHHA. |

L 983211 3 012235
a) 3HaAMIITE BiNCOTOK VYYHIB 1 yye- : - 1 023

614 V Tabmm HaBeneno niHU (v JIoJ1apax) HAa pi3HI TOBapH B MarasuHi. Buko-
—f PUCTORYIOYH [aHI, IoJaH]l B TA0IUII, modyayiiTe qiarpamMmy «cTOBOYp — JIH-
crs». Burkopucroryitte kmod: 5 | 2 osHavae 5,2 §.

(7,4 | 66 | 89 |105] 62 [109] 7,7 | 81 [10,1| 9,3 [ 6,7 °
67195 |1086] 7 |53|74|182| 6 |92| 77| 52
. 5 |75 |57|86|96|77]|65|53|102| 84 |94,

a) fAwxa HaiiBuma 1mHa Toapy?
0) Torapu, Arl KOIITYIOTE MEHINE HI3 7 J0JIapiB, 3HAXONATECA HA IepPIIOMY
21 noBepcl. 3HAHIITE YACTHHY TOBAPIE, SIK1 3HAXOAATHLCS HA MEepIIoMy IIOBepCl.
&.‘, Vector. Maths& Science ta © Bagasunuree «/liarscrs. Yeoi npasa saxament. Kofea dacTiHa micl nyonikaigl He Moke OYTH BUITBOpEHA,

epekcHa B nomykomil cietest abo nepefana B Syk-axiil iHuni Gopa GyIL-gkHME cnocobamy Ged MHCEMOBOTO JOAROIY REJARIE. 33 #o HHX
oDCTIRAH HiSka 9aCTHHA HBOTO MATEpiady He Moke OyTH ckonifiosana 414 nepenpofaxy abo I8 HIIOTO BHKOPHCTAHHA.



615 HKpyrosa piarpama mnokasye yJw0OJeHHI
sxaHp pinemy 30 miteit. PoarnsabTe Kpyrory
marpamy Ta qaiTe BIAMOB1 HA 3aMATAHHA.

a) Bimomo, mo 7 miTeil Bimae nmepeBary aHi-
MarmiiauM piumeMaM. ODYHCTITE 3HAYEHHS X.
0) 3HAHMITE KUILKICTE JIiTell, AKHM JI0 BIIO-
MoOH TeTEeKTHBH.

B) CKITBKH BIICOTKIE JiTel Mo00 i€ THBH-
THCS KOMe/Tii?

Romemi

hinemMu

616 HKpyrosa miarpaMa moxkasye BHTPATH KOIITIB
ciM'1 M yac BianycTeu. PoarnsaHeTe Kpyroey
mlarpamMy Ta JaiTe BUINOBRIT HA 3ANMATAHHA.

a) 3HaAHOITE BIJICOTOK KOIITIB, BUHTPAYeHHX
HA 1KY,

0) 3HAHIITE BIJICOTOK KONITIB, BHTPAYEHHX
HAa TOTelNb.

B) 3HaOTE x, akmpo 15 % KomTiB 0y.J10 BH-
TpaYeHo HA TPAHCIOPT.

617 V manenbroMmy cenl OUIBINICTE POJHH MAa€ CBIHCBKHX TRAPHH. ¥YCBOTO
Ham4ywTs 80 TBapuH, 3 Aakux 20 kKopis, 14 K13, 36 Kypeil, 4 KPpoJIHKH
1 6 oBe4oK. 3HAHTITL BIAMNOBIIHI KYTH CEKTOPIB Ta MOOVIYITE KPYTOBY
marpamy JJis OpecTaBJIeHHd JaHHUX.

618 V Tabmumi HaBeneHo JaHI Npo yI0OJeH] CTPABH YEPAIHINE Ta YKPATHOK.
JlonmosHiTE Tabmio. Bukopuerosyodn naHi, mogaHi B TabIHIN, mo0OyIyH-

Te KPYroBy J1arpamy.
rrymﬁnm crpasa | Kinegiers momeit Kyt cexTopa k
Bopu, | 96 J
Hamoymen 52
lManymeu 68
L BE]J-EHHHH - T2 - §

619 V Tabmuii HaBeneHO JIaHI MIPO KLIBKICTE 310paHuX (hiaTenicToM Mapok
3 piaHHEX Kpaid ceity. JlonoeHiTs Tabauo. BugkopucToByOYH JIaHl, TO-

naHil B TA0IHII, MoOYIyiiTe KPYTOBY Jiarpamy.

Haapa gpainn | Kinsxicrs mapok | Kyt cexropa Yacruna N
Vepaina 46
Tainaun 42
CIIIA 48

. Himewunna 44 J'

219

T Vector. Maths&Science ta © Butapunuree «/linrsicrs. ¥oi npasa saximent. JKoJHa 9acTHia 0l nyonikai He Moke GYTH BUITBOpEHA)
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! | =
Bubipra — e
MHOMHHA JAaHHX,
HA OCHOB1 AKHX
[POBOATE
OCTTHCCHHH.

=t

Homipryirre!
Mo oanayae BucITIB:
«Tn — e cepenue
apudgMeTHYHe 11 ATH
Nnwiaei, AK1 Tebe
OTOYYVIOTES T

qHCAY BHOIDKH, Xy —
Apyromy, X, —
OCTAHHLOMY.

'\

H:?L_'“"h

X; BUIIIOBLIAE HepIIoMy

Anania maHux gae 3mory oOpoDHTH, NpeacTABHTH
Ta iHTepnperyBaTH 3i6pani nani. Ha ocHoBI ux nasmx
thopMyIOTE 3BITH, K1 JOIIOMATAIOTE IPHIIMATH CTpaTeriy-
HiI MAPKETHHTOB] YH KepIBHHUIILKI pimmeHHs. /lo meTomB
AHA3Y JAaHHX HAJEKATL cepelHe apudMeTHYHE, Me/i-
aHa Ta moja. Hosxken 13 iux meTo/ie xae piaHy iHpopma-
1[I0 IIPO BHOIPKY.

CepepHe apupmeTnyHe

YacTo B HOBCAKIEHHOMY KHTTI MH CTHEAEMOCE 13 CH-
TyaligMHi, KOJH MoTpiOHO 3HAHTH cepellHe 3HAYEHHS
BEJIHYHHH: cepelHi0 3apodiTHY MIATY, CepelHI0 NIIBH/I-
KICTh, CepelHK BpPOKAHHICTE, CEpPeHK TeMIeparypy
noeiTpd. llod zHaliTH cepenHe 3HAYEeHHS BeJIHYHHH,
BHKOPHUCTOBYIOTE Cepe/iHe ApHuMeTHYHE,

Cepenue apudmMmerudse KiJIBKOX YHCEN JOPIBHIOE
CYM1 IIHX YHCeJI, MOLIeHIH HA 1X KLILKICTE.

Cepenne Cyma Beix uncenn  x; +x, +.+x,
apH(pMeTHYHe Kineriers n
Ipurnan | .

JHAIITE cepente apudmerHyre yucen 7, 8, 3, 4, 6111,
1

Poar’'sazanusa

T8 3F44+6+11
6

= 6.0

Ilpuknan

Cepenaa 3apobiTHa miata 4 OpaliBHUKIB TA IPALIBHUIIE
roMmmaHii mopieHioe 18 500 rpa. Binomo, nmio BoHH MaoTh
Tary zapmiary: 16 000 rpy, 18 000 rpy, 21 000 rpr Ta x rpH.
3HAHIITE 3HAYEHHS X.

16000 + 13000 + 21000 + x
4

Poar’'sazanus

18500 =

74000 = 55000 + x
x = 19000
Bigmmoeiae. 19000.

Ta © Bagapunuree «flinrscrs. Yol npasa saxumen:. FKodHa qacTHHa mol nyOnikamni He Moke OYTH BUITROpeHa,
¢ il cHeTesi abo nepefana B GyAk-akii iHui Gopa GyIe-gkuMi cnocobamy B3 MHCEMOBOTD JOAROIY RHJARIE. 34 Ho HHX
.  ODCTARAH HBKa 92CTHHA [ROTD MaTEpiady He Moske ByTH ckomifopaHa 14 nepenpoiasky abo 108 iHIIOTO BHKOPHCTAHHA.



IHpuknan

£ 4 N ™
BurkopucroByouyn maHi, HoJaHi B ILnoma ninssew, | VposkaliHicTs,
3 Tabnmil, 3HANMITE CcepegHIO BpO- = =
AAHHICTE NINeHHI] Yy (hepMepchKo- 10 323
MY T'OCIIOIAPCTBI. | 12 330
: 25 617.6
Poar'azanns . = - )

3HaiIeMo ILIONLY BCIX JUISHOE (hepMepchROro rocrnoaapeTrea,

10+ 12 + 25+ 5 =52 (ra)

3HaieMo yeeck 310paHuil yposkail,

323+ 330+ 617,6 +110=1380.,6 ()

3HalneMo cepelHI0 BpOo:RAHHICTE IMIIIeHHI(, NOJLTHBIIH Beckh 3i0pa-
HHAH ypo:kail HA 3araJbHY ILIONLY IOCIIONapCcTBA.

1380,6 : 52 = 26,55 (1i/ra)

Binoosine. 26,55 n/ra.

~ Megpiana

-

Meniana BHDIpKHA — I1e YHCIO, AKe MICTUTECSA B CepeIHH] PSIY, BIIOPS]I-

ROBAaHOT'O da JpOCTaHHAM YH CIIaTaHHAM.

3 3
= — ——

9.9 10, 11,11, 11, 12

f

MernlaHa

ARIMo KIIBKICTE YHCeN YV pAay HapHa, TO MeJIlaHa € cepeTHIM apHgMeTHY-

HHM JIBOX 9HCeJI, 1[0 CTOATE MOCEepPeTHHI.

3 3 10 + 11
—— ——"—  MexiaHa —» = 10,5
8.9.9 10, 1181, ¥R 12 2
IIpuknan
3HAUTITE MeniaHy BHOIPRH:
- a) 195, 213, 232, 2251 189; 0) 249, 216, 2371 221.

Poar’sazanns

a) ¥ mopsanary apocranusa: 189, 195, 213, 225, 232. Memiana nopisHioe 213.

0) ¥ mopanry apocranasa: 216, 221, 237, 249, [locepenuni paay nea 4uc-

ma — 221 1 237. Orxe, 3aalieMo iX cepeHe apH(pMeTHYIHE:

2921 + 237
2

= 229, Meniana nopieHioe 229,

T Vector. Maths&Science ta © Butapunuree «/linrsicrs. ¥oi npasa saximent. JKoJHa 9acTHia 0iel nyonikai He Moke GYTH BUITBOpEHA) .
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Moga BubipkH — 11e Te 3HAYEHHS, SIKe 3yCTPIiMaeThes V BUOIPI HAWYACTIIIE.
Bubipka moske mMaTH DLIBITE HIE OHY MOV, SIKIIO € MeKLUIbKA 3HAYEHBb, JKI

TpaILIAIOTECA Halgacrime. Armnmo #xonHe gyneno He ayerpivaeThes dyacTiie, Hisk
IHIIN YHCJIA, BHOIPKA He Mae MOJIH.

IHpuknan

3HalIITE MOy BHOIpKH:
a)b,1,5,2, 5,8, 819; 63,354, 2. 112,

5

Poar’azanusa

a) OcriNbBKH YHUCII0 5 3yCTpidaeThes HalvyacTiie, To Moaa BUDIpKH — 5.
0) OckimbEH ynena 2 1 3 3’ aBIATRECA HaldacTine, To BHOIpKA Mae Bl
Moau — 21 J.

Tonparyirecs NOG®

620 3HaliniTe cepenHe apudMeTHYHE, MEIIAHY TA MOAY BHOIPKH.

a)l,6,7,7,6 0) 8, 18,19, 10, 8 Br) 13, 5,4, 3,11, 6
621 Cepenne apudmernure yucesa 13, 8, 9, y 1 10 mopiexioe 9,8. 3HalIITH
JHAYEHHSH V.
4 1 ' @ Haasa eucrasn | Iina I-EBIJITREI-H
622 V Tabnuil HaBeneHo aHI IO _
IiHH KBUTKIE HA 5 pI3HHUX BHCTAE. Kannnoea comika 250 rpu
JHAIITE cepeaHio I[HY ofHoro | Komotoncwka sinsma 125 rpu
b Jlicosa mcus 190 rpn
4
623 Ha ommomy 13 caiimie llomua Vipasene mwacrs 170 rpu
nepersisiaia OlIHKH BIIBIYBA4IB Ta | Kaiinamesa civ's 135 rpu

BIABUIYBAY0K 3a P13H1 [IOMEIIKaHHS,
Bosu manm Tari omarm: 8,2; 9.8; 8,1; 9,8; 9.8; 9,9; 9,8; 8,3; 7,5 Ta 8,3.
3HAIIITE cepe/THe 3HAYEHHA Ta MOJIY OLIIHOK 32 IIeperJIAHY T IIOMEeIITKAHHS.
v, .ﬁ,
4 ; 624 V Tadbnuin HaBeneHO MaHl PO KOIITH, NepenaHl MecaATH OJaroaiiHuM
OpraHi3alisiM MPOTATOM OCTAHHLOTO Micsalig., Buanaure cepense
3HAYeHHd, MellaHy Ta MOV lIepeJaHuX KOIITIB,

(33 000 rpr | 44000 rpa | 68 000 rpa | 105000 rpa | 69000 I‘[]I—Iw

kBE 000rpr | 31000rpr | 44000 rpa | 68000rpr | 68000 PPHJ
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625 V Tabimin HaBeJeHO NaHI Npo Nesdkl TemmoepaTypHl nokasHuku (y °C)

Ha maHeTi Jemisa. AxkuMmu e cepeHe apudMeTH4YHe, MeJlaHa Ta MoJa
TeMIOEPATYPHUX NOKAIHUKIB?

(22.,3'? 9 -45,94| 3,16 | 24,03 | 10,16 | —-46.,5 |-40,96| 10,16 ndﬂ,ﬂﬂ

-45,66| 22,37 | 22,37 | 21,86 | 22,37 | 19,99 |-45,94| 10,16 |-41.54 -41*89

4

626 V Tabimi npencraBiieHo Bik (V pokax) paBIfiB TA I'PABYHHE IIKLITEHOI
BOJIEHDOILHOI KoMaHgH. BHropHCTOBYIOMH [aHl, NOJAHI B TAOJIHII,
3HANITE cepeqHill BIK IPaBINE Ta rpaBYuHb. Pe3ynsTaT OKpyriniTh 0
COTHX.
( Bix 13 | 14 | 15 |8 | 1] 18
KinericTe rpasiie ta n a a 19 = lefn

rpaBYHHE

627 Cepenne apudgmMmernyHe YHCET X, YV 1 2 HopiBHIe 14. 3HAHTITE cepenHe
apudmeruyHe yncen (x —4), (v +6)1(z—11). A

628 DBuronaiiTe 3aBmaHHM.

a) 3HaiIITL MeaiaHy BUDIpKH ducen 45, 54, 50, 47, 381 51.
0) Cepenne apudmernyne sudIprH yncen 42, 53, 39, 55 1 x nopieHOE 46,
S3HAUIITEL 3HAYEeHH X.
B) JHAHIITE MeQlaHy BHOIpKH YHCeN, 10 BRJIYAE YHCIA 3 NVHKTIB a)
1 0) pazom. Ym mopiBHIOE BOHA cepelHLOMY apHGMEeTHYHOMY MeIiaH
qices 3 IIVHKTY a) 1 OyHKTY 0) okpemo?
¥

629 TouroBa giarpama MOKa3ye Macy YIAKOBOE 3 Oicepom. PoarnsHbTte

JlarpaMy Ta BHKOHAaHTe 3aBIaHHI.

Maca ynakoBok Dicepy

L | | | | | | 1 |
| ] ]

96 97 98 99 100 101 102 103 104 -
Maca (r)

a) 3HANITh, CKLILKH YIAKOBOK Dicepy aHAII3YBAJIOCH.

0) 3HaAHIITL cepe/IHI0 Macy VIIAKOBKH 3 Oicepom. ~
B) 3HAIITE MeTiaHy BHOIpKH. |
r) Axmo Ha ynakoBrax 3 Dicepom 3aznadeno «Maca 100 r. Jlooyernme
BIIXHJIEHHA MacH = 5 %», Y Maca BeclX YIAaKOBOK BIIMIOBAAae 3a3HAYEH1H
iH(opMaIi?

EEI‘J% Y MaraziH npHUBe3 T YOTHPH SAITHKH 3 A0JIVKAME, KOMEH 3 SKHX B
cepeHLOMY BasKUTh 22,5 KT, a 1X MacH BITHOCATECA Ak 2 : 3 : 5 : 8. 3HAlTITE
MACy TPeThoro SAImuKa. Kol B MarasHH IIpHBE3JIH IIe JABA SANHKH 13
ADIYRAMH, TO IX cepenHs Maca crasa 30 kr. 3HAMTe cepeaHi0 Macy X
IMBOX SIIITHKIB S0JIVE. A

T Vector. Maths&Science ta © Butapunuree «/linrsicrs. ¥oi npasa saximent. JKoJHa 9acTHia 0iel nyonikai He Moke GYTH BUITBOpEHA) a
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631

632

633

4
634

635

'
636

Jliarpama «cTOBOYp—JIHCTS» IIOKA3ye, CKiapkm _CToBdyp | Jlucrs
KHHI IpoJaJid Y KHUTapH1 3a OCTAHHI1 JBa THAHI. 1 12349
PoarnsmrnTe qiarpaMy Ta BUKOHANTE 3aBIaHHA. 9 155880
a) 3HAHOITL cepeNHId KUILKICTE MPOJAHHX KHHT. 3 266
PEEF'TIE.T MEEIBEIINID 0 Rt ; Krsou: 1 | 1 oanauae 11
0) 3HAHIITE MOY Ta MeIlaHY KLILKOCTI ITPOJIaHHUX

KHHT,

B) JHAHIITL YACTHHY JIHIB, V K1 0YJI0 IpogaHo OLIbIne Hik 25 KHUT.

Iicrorpama mokaaye, CKUIBKH OopomrHa
micTHTECA B 50 Ticreurax. Poarnaaste
ricTorpaMy Ta JaiiTe BUIMNOBLI HA 3AIIHTAHHA.

251

207

a) dAkoMy BaroBoMy MOpPOMIMKKY BIIIIOBiIae
memana?

0) 3HAHOITE BLACOTOK TICTEYOK, AKlI MICTATE
moHas 50 r DopoirHa.

B) Buropuerosyiooun  gaHl, 0oMaH1I  Ha
ricrorpami, CKJIAIITE TAOIHINO.

Kinsxicers TicTedor
o
&
||

My

42 46 50 54 58
Maca Dopomua (v r)

Y rabnunil opejcraBiieHo BIK (Y pokax) miTeill, Kl BIABIAYIOTE TYPTOK
po3mHcy TIWHAHUX Tapijok. Bimomo, mo cepenHiii BiKk YyYaCcHHKIB Ta
YYACHHIIL TYPTKA ¢TAHOBUTE 12,5 pokiB. 3HAHIITE KIJIBKICTE YYACHHAKIR

TA YVH4AaCHHUIIb T'YPTKA, AKHM 135 poKIB.

Ill.ul"' [
Bir 10 1] ) 12 13 14 15 N
KinericTs y9acHHKIB 2 - ) " 9 4
N Td YHaCHUIIL i

XJIonoI Ta AiBYaTa rpajid B HACTLIBHY I'py JeKinbKa pasiB. ¥ Tabmuini
nokazaHo peayasraTd rpH. Poarnsabre TabNMHUIIKD TA BHKOHAHTE
3aB/JaHHS.

[ Bam Bl 2| s | o] 5| 6)
@mmmp@_ 6 | 7 | 5] 3] 4] x )

a) JHAHTITE HaliMeHIIIe MOKIHBE 3HAYEHHSA X, AKII0 MOJIa JopiBHIOE 6.

0) 3HaHIITE HAIIMeHIe MOK/IHBe 3HAYEHHSA X, SAKIIN0 MeJlaHa JopisHIoe 4.
B) 3HAIMITHL HAlIMEHIIIe MOKJIMBE 3HAYEHHS X, AKII0 Cepe/IHe apupMeTHIHe
NOp1BHIOE 4.

Cepemns noe:xuHa 10 4okepiB HA IIMK 3 MIBICKOK TOPJIHII CTAHOBHTE
36.5 em. Armo momaru me 3 4dorepH JHoexHHOK 40 cM, TO AKOK0 cTaHe
cepenHs nop:xuHAa 13 yorepis? PeayabTaT OKPYIJOTE 0 COTHX.

Cepenus Temnepartypa BOponoe:x 4 piauux aHIB craHOBATE 27°C. HARoro
Mae OyTH TeMIepaTrypa Ha O ATHH JeHb, o0 cepelHs TeMIepaTrypa
BIIPOJOB:K 5 JHIB craHoemiaa 28 °C?
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=
M Koportkuii ornap posginy

1 V¥ craTHCTHIIN ICHVIOTEH Pi3HI CIocOo0HM MpeacTaB/IeHHS TA aHAJI3Y JaHHX.
Crocid, axuil 00HPAaIOTE NJIs MOJAHHSA ITeBHOI MHOKHHH JTAaHHX, 3aJIeKHTh
B1Jl THIIY JaHWX, aJle BCl JIArpaMH MAKTh CBO1 IepeBard Ta HeloKH.,

2 ToukoBa niarpama — edeKTHBHHI
crocid IpencTaBJIeHHS  HEBeJIHKHUX
MHOKHH JaHHX, aJke MOKHA OIIHHTH
MIHIMAJILH]1 Ta MaKCHMAaJ ILH1 3JHAYeHHA
TAHHX.

3 I'iecrorpama — edexrurHHUI cnocid nogaHHg Be- 20

JJHKHX MHOKHH JaHHX, ajJse TAK MOKHA JIETKO 15
noDAYHUTH KiNBKICTE KOMKHOI KaTeropii, ara mnpej- 1o
CTABJIEHA CTOBIIYHKAMH.
i
0

2 6 10 14 18

4 MHiarpama «cToROyp — ucTa» OIOXOTHUTE  CrosGyp | Jlucrs

I MAJEeHBKHUX MHOMKHUH JaHHUX 13 HEBEJIHKH- 95 19349

MH JlalnasoHaMH, OCKLIBEH MOKHa IobaduTH 26 1558880
NOPAA0K, MIHIMAJILHE TA MAKCHMAJIEHE 3HA-

YeHHSI MHOKHHH JaHUX abo TOopIBHSATH IBi 2 B0

pi3HI MHOKHHE [TAHUX. Kmarou: 35 | 1 oanauae 351 m

5 Kpyroea niarpama Hao4HO HOKAa3ye CHOIBBIIHO-
meHHA BeJJuunH, /[iarpaMa crragaeTscs 3 Kpyra,
MOJLIEHOTO pajlycaMH Ha YaCTHHH — CEeKTOpPH.
Komen cexTop npeacrasise eixeMeHT, 00’ exr abo
MAHI1 PO KLILKICTE.

g Cepenne apudmerndHe KIJIBKOX YHCEJ JOPIBHIOE CYyMi ITHX YHCeJ,
OJ1JIEHIH HA 1X KLIBKICTE.

7 Meniaaa BUOIpKH — 1€ YHCJI0, SIKE MICTUTECH B CEPEIHHL PAJTY, BIIOPSIKO-
BAHOI'O 34 3POCTAHHSIM YH CHATAHHAM. AKIN0 KUTEKICTE YHCEN Y PALY MapHAa,
TO MeIiaHa € cepeIHIM apidMeTHYHAM JBOX YHCE, 0 CTOSTE OCePeTHHI.

8 Mona BuOIpEH — e Te 3HAYEHHS, AKe 3yCTpidYaeThCcsd V BHOIpI Ha-
gacrine. Bubipka Moske MaTH OLIbINe HIM¥ 0OHY MOOY, AKII0 € JeKLIbKA
3HAYEHb, AK1 TPAILIAITLCA HalvacTime. AKII0 Ko/JHe YHC/I0 He 3YCTpi-
YaeThCs YacTille, Hid 1HII 4YUCIa, BHDIPKA HEe Mae MOJIH,

T Vector. Maths&Science ta © Butapunuree «/linrsicrs. ¥oi npasa saximent. JKoJHa 9acTHia 0iel nyonikai He Moke GYTH BUITBOpEHA)
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% MNepesipTe cBOI fOCATHEHHA

1 TourkoBa miarpaMa IOKa3ye TepMIH
cay:kOH (Vv pokax) Ieskux eJIeKTPHYHIX
npmwiramie. CRIIBEKH POKIB mpaloe OLIb-
NICTE TPHIATIR?

a) 6 6) 9 B) 13 r) 8

| | | | |
| | | | |
5 6 7T 8 9 10 11 12 13 14 15
Poxu
2 HKype nnsa mopeli cTapiioro BIKY 3 ONAHYVBAHHSA KOMII DTEPHOI rPpaMOTHOCTI
craanaersed 3 11 3auaTe. KineRieTs ciyxadiB Ta cAyXadok, 10 BiIBIIYEA-
JIH KOKHE 13 3aHATh Taka: 7, 2, 4, 8, 3. 4, 8, 9, 5, 101 4. 3HaiiniTe MeaiaHy.

a) 2 6) 4 B) 3 r) 5

3 HKinericTb BOJIOHTEPIB TA BOJIOHTEPOK, IO IPAIBAJIH YV IITAD Ir'YMAaHITAD-
HOl JoroMord nporsirom 11 mHIB, Taka: 5, 7, 8, 9, 9, 13, 9, 10, 7, 41 6.
3HAHTITE MOJY.

a) 7 0) 9 B) 8 r) 10
4 Cepenne apucpmernyde 6 9aces1 JopiBHIOE 48, 3HANIITE CYMY IIHX YHCEJI.
a) 324 0) 132 B) 240 r) 288
HepataBsaa

5 HKpyroea niarpama nokaaye po3mojgis Ko- — TIporpama
mTIB Ha 3akymieiaw mgdgTa. Jlna zabez- WATEHMEDR
mevYeHHHA JocTYIHOocTi Ta OeabapepHOCTI
I MAJIOMODLIBHHX TPYyN HACEJEHHS B
TOPrOBEJILHO-PO3BaAKAIBEHOMY KOMILJIEKC]
(TPR) Bupimmiam BeTaHOBATH JTihT BapTi-
cero 288 000 rpr. 3HAHOITE YACTHHY T'pPO-
mei, AKY HAJAHO 3aBIAKH JIepHaBHIH
nporpamMl MAaTPHMEH.

3 3 1 .
a) 0) 20 B) r) 20

TPK

Komepuitina (50 %)
o

(35 %)

6 CrLIBKH rpoireil HAMIHIIIO B KOMepINiTHOl OpeHaH IS 3akymiBail Jiid-
ta? JlaliTe BiAMOBIIL, BHKOPHCTOBYIOYH KPYTOBRY diarpamMy 13 3aBIaHHMA 5.

a) 100 800 rpu 6) 35 000 B) 8228 rpH r) 10 800 rpu

T HH .I[IEPpEMi {{'I:Tﬂ'ﬂﬁ:}rp — JIHCTH» TINOEKA434HO C'[ﬂBﬁ.}rp TMwuersa
noe:xHHA (v cM) pisaux crpivor. [l[od zama-

KYBAaTH HOJapyHOK, OTPIOHA CcTpi4Ka, HOB- 5 4579

ma Hik 65 cMm. 3HAWIITE YACTHHY CTPIYOK, 6 12355679

AK1 MTIHAVTE 1JI8 YVIIAKOBKH IIOJAPYHEA. 7 00124568
2 12 5 9 8 0233

a) o 0) 54 B) o r) 7q
| 3 23 8 13 Kmsou: 5 | 4 oauagae 54 cm
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Rpox ® Ob0'emquaiiTecs y 3 rpynu misgxoMm skepedrysannsa. PoanmogunTe

000B S3KH.

lNMpoekTHa poboTa

«JlocnigKyemo pigHuin Kpan»

Kpox @ BukonaiiTe 3aBnanssa, nogani B Tabmumni. g nomyky HeoOX11-
HHUX JIJAHUX Ta 300pakeHb BUKOPUCTOBYHTE JITEpaTypy, IHTepHeT-Kepeia.

I'pyna 1

1 3maligiTe 1HQOPMAIIIID PO BAMKJIHMBY [JIA BAIIOr0 KPAK HOMII, IIOCTATE

I'pyna 2

I'pyna 3

ato micre. /lobepites hoTo Ta mMAroTyHTE KOPOTKY PO3MOBIIE.

Ilonia

Binropon-J/lHicTpoBCE-
KHII — OJTHEe 3 HalicTapi-
HIUX MICT YKpaiHH, siKe
BUHHKJI0 HA II0Y9aTRY
XIII eT. Ba Micl agTHY-
moi Tipu.

Ilocrare

Micue

Jleca VYkpaiuka Bivi
BiABiAYVBATa binropo-
Huicrposebkuii.  Cpoi
BpasKeHHs B MiCIH
OITHCAJIA B [I0e319X 301p-
ku «llogoposx mo mopsm».

AxkepmaHcbka cop-
Telsgd — 1CTOPHUKO-ApXl-
TEKTYpHA NIaMATKa Ta
HA0LIRIIA thoprera
VEpalHH, cTOITE HA CKe-
nsgcromy Oepeai  Jmi-
CTPOBCEKOIO JTHMAHY.

2 IlobynyitTe miarpaMu HA 3aNpornoHOBaHI TeMH abo Ha BhacHY. i1a nworo
30epiTs HeoOXIaHI TaHi.

TouxkoBa niarpama
«Ryxuga pigaoro
Kpaio»

JiznaiiTtecsa, Axa crpa-
Ba MONIHPEeHA Yy Ballo-
My perioHi. [lobymyiire
TOYKOBY [Marpamy, IIo
BITOOpAKAE,  CKLUIBKH
pa3iB Ha PIK V pOAHHAX
BAIIINX JAPY31B Ta OAPYT
rOTYIOTH 1[I0 CTPABY.

I'icrorpama
«Hacenenus
plOHOro Kpamw»

IizHaliTeca KIJIBKICTE
HaceJIEHHS PLIIHOTO
cena 4u micra. lloby-
AyHTe TicTOrpaMy, IIo
BiOOOpaMkae HaceJIeH-
Hf BaANIOr0 Cejia 4|
MicTa Ta JeKLIbKOX
CYC1OHIX CLT 4YH MICT.

Kpyrosa niarpama
«Bomoiimu pigHoro
Kpamo»

JlizuafiTecss, AK1 BOJOI-
MH € HA TEPHTOPI11 BAIIIO-
r'o HACEJIEHOrD MYVHKTY.
[Tobyayitte  KpyroBy
mlarpaMy, 1o Biznobpa-
#ae, gKl BOMOHMH € Ha
TEepUTOP1l BAIIOrO CceJsa
9 MICTA.

227 |
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I'pyna 1 I'pyna 2

)/

e e e [ e e i
01 2 3 4 b 6 7T 8
RinkkicTs pasis
OPHIOTYBAHHA
CTPABH

=

Bopnoitmu pimHOrO Kpato

B Mope, 3 %

W Jlumann, 6 %

| __ W Piurn, 9 %

0 1000 2000 5000 4000 00 G000 700 v Bﬂ,[[ﬂﬂ]{GBE]]IH, 8 Ya
Haceneuns, ocid B Craergm, 74 %

RinbricTs HACETEHHX IVHETIB

3 llocnmocrepiraiiTe 3a nmoroaomn piaHOoro kpaiw enponos:k TH:EHAA. Hlogaa o
Tiif camiii roguH] hikcyilTe TeMOepaTypHHN NOKA3HHAK, cTAH Heba, IopH-
BH BiTpY. 3a 310paHHMH JAaHHMH 3HAH/IITE CEPEHI0 TEMIIEPATYPy, MOJIY
cTaHy HeDa Ta Me/liaHy OPHBIB BITPY.

(" Homenminox \ [ BisTopox W 4 Cepena B Yersep R
5 TpaBHA 6 TpaBHA T TpaBHSA 8 TpaBHSA
5 i +15°C +20 °C
4.5 mlc 4,7 mlc 4.3 mlc
o 7 NN & P,
IT'arauA N Cyb6ora X Hemina By
9 TpaBHA 10 TparH# 11 TpaBHsa
+16 °C +19 °C +18 °C
4,5 mle 4.6 m/c 5.2 mle
;N\ 7 N /
Cepennst temnepartypa craHoeaTthb = 17,6 °C.
Meniana nmopueie BiTpy — 4,6 M/c. Moga crany Heba — @

Rpox @ CucremaTuayiiTe 310paHi JaHl Ipo MO0, MoCcTaTh abo Mmic-
me. IlobynyiiTe BigmmoBimHi miarpamu. llocmocrepiraiiTe 3a moromoio Ta
MpoaHai3ayHTe OTpUMAaHI naHl (cepeaHe 3HadeHHs, moay, memiany). [lpo-
NeMOHCTPYIHTE 1HITHM PPpyIIaM pe3vJbTATH BHKOHAHHX 3aB/IaHb YV J0BLJIb-
Hi¥ thopmi (mpe3eHTAallis, BIJI€o, ILIAKAT, JOIIOBIE).

4 Kpox (4) O6roBopiTh miicyMKH IIPOEKTY 3 yCiM KJIACOM.
f IMlo mikasoro miawanucsa npo pinuuii kpait? o spasuno naiibdiasme?
[Mlo snamoca? o 6ymno ckmagaum?Han ypam me Tpeba nonpamosaTu?

/

=122

-
'h.J_
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e

Y ybomy posgini mu:

.1.

13 IILJTHM TIOKA3IHHUKOM:
* y3araJILHUMO, K JT0JIaBATH,

BIITHIMATH, MHOYKHTH Ta JLUIHTH

palloHAJIBHI BHPA3H;
* HIOBTOPHUMO BJIACTHBOCTI

apu(pMeTHIHUX KBAJPATHAX KOPEHIB; * KeanpaTtri KopeHi
* CHCTEMATH3YEMO 3HAHHA 3 TeEMH

«KBagpaTHl pIBHAHHS;

* IPHTAAaeMO0 BJIACTHROCT] Ta rpadikm piBHAHHA (quadratic

AN :
byHkmiity =+, y = 22 y = yx;

* DY1eM0 CTBOPIOBATH MATEeMATHYHI
MOJeJIl 10 3a71a4 Ta PO3R A3YBATH 1X.

" IIpHTIadaceMoO BJIACTHEOCT1 CTEIIeH s

Y3aranbHeHHd | cuctemaTusauin
BMBUYEHOro marepiany

YroponoB: poKky BH PO3NTHPILTH 3HAHHA
3 temu «PanioHansHl BHpasm» Ta HABYH-
JTHCA BHKOHYBATH a1l Han Humu, JlizHAa-
JTACSA NP0 MHOMKHHY YHce I, AKa ob'elHye
BCcl HaABHI yncesaa. Hapunimest nodyeaTn
KOPIHE 1 PO3B I3YBATH KBAJIPATHI PIBHAH-
Hs. [lopropmnu, mo Tarke hyHKINA, 1 BUB-
YIUTA HOB1 BHIH (pyHEINNA. Bunmics agari-
3VBATH TA MPEJICTARMATH JIaH1, CTROPHBATH
MATEeMATHYHI MOJIeJIl JI0 3a/1a4 Ta PO3B 4-
ayeaTu ix. Hacras wac yce moBTOpHTH,
3aKpIOUTH i y3aralbHHTH!

KnwuoBsi cnoBa

* Bupaan
31 CTENeHAMH
(indices)

* PamonansHi
BApaau (rational
expressions)

- (square roots)
* KBagpaThHi

equations)
« Oyurmii (functions)

e Modke OYTH BUITROpPE

BHEOPHCTAHHA.

BEOTY BEJABLA. 3 B0 HHEY



3 Y3aranbHeHHA i cucTtemaTunsauina
L

BUBYEHOro martepiany
Bupasu 3i creneHamn
637 BanumiTe apid Vv BETIAM cTeNeHd 13 IIIJIMM Bl eMHHM IIOKA3IHHKOM.
1 1 m a (x—y)* (ﬂ + 2b)°
a) 5% 0) ¢! B) 1 r) bt ) x4y (fﬂ —n)’
638 O0umCHITE.
. y 1)—.‘1 (2)—2 »
a) 7 6) 3 B) 5 r) - a) (—6)
5 —2 1 ="
639 HaliniTe 3HAYEHHS BHPA3iB.
a) 81- 3 0) 16‘I : 470 B) 26 (D 2"}‘5’
A (- e 120 33*-
r) (15) | ((E) ) 0> 24 ©) S5 i
640 Illonmaiite y Burnsng BUpasy, M0 He MICTHTE CTEIHB 3 Bl eMHHUM
MOKA3HHKOM.
a’ - bhE\ Oy .}.—-I )—1 ( G )—:3 ar
a) ( ¢t d’ 0) ( 32y 9. 6 B) B h- 36a~b
11 1 A . ,
r)1—=-a'b7 :|1=b%a* n) —4,8a'b* (—2ac)*
25 5
641 CopocriTh BHpa3H.
2.1:+ 1+ 2.-: gfix + 32: ﬂ_-l + ﬂ:-] 5 O < - "
a 0) B) — -
) 17 7+ 1 a‘+a’l : a® - @' =qg"*" :
} g+ ba bt 90 } (m™=)" — 64 , @)=agmr=am™
3 a4+ 3b% Vmt+4m2+ 16 ‘eweowwoos ’
642 Copocritek Bupasu. PeayibraT 3amdmmTe Yy BHIVIAAL BHpPA3y, IO He
MICTHTE CTEIIIHE 3 BiJl eMHHM MOKA3HHKOM.
. [ B 5 m'*+nt 5 )
a) 5(y =) i y‘g) 0) me4+ns S
643 CropocTiTh BHpAa3H H 3alAIIITL Pe3yJILTAT TAK, IIT00 BiH HE MICTHUB CTEIliHb

3 BiﬂrEhﬂﬂIM IMMOKA3HHKOM,
a?  br+a’

(b +a?) 6) a’+ b‘ @t g™

" at

a)
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PauioHanbHi Bupasu

644

645

646

647

648

649

650

651

3HAHOITE JONYCTHMI 3HAYEHHSA 3MIHHOI Y BHpa3ax.

) x+9 5) x—6 } 7 ) n
Y2 —25 x+)x-3 7 Iy|-8 Y+ 11
) e e | 4x+ 9 ) |b] } 2—=1T% +2
V-1 ¥T:-1-5 ®ip-2 ® Bx-10)5x+ 10)
CropoTiTh qpo0H.
42x10y5 4(a — b)(a + b) 8lc(y — x)?
) Txty! 0) 84(a + b)* ) 9 (xy)
3x® + 3xy? a’— 64 x* — 8xy + 16y°
*) 16xy? + 152 N4 ¢) " — By
JloBemiTs TOTOMHOCTI.
) 6a®—37,6b> 2a+ 5b o Oxy—y* (::r:_:.r)_B
Y 9ab-22,5b ~  3b Xy y—x\y x|
CrnpocTiTs BHPA3H.
= 2 2
3 2a+3b 6a-3b 6) a +12;1+36 B)y+y+1_ 4y + 24

a— 2k 2F—a a+6 6+a

100> 100 _ 25
100x*— 25 ~ (10x—5)(10x+5) 25— 100«

Yy =125 125 —y

r)

3aIoBHITE OPOIYCKA TAK, 00 YTROPHJIACS NPABIJILEHA PIBHICTS.

Gt V0 V¥ 1 5
ajﬂ—lﬁx_lﬁx—ﬂ_l ﬁ)‘?2—9+y+3_.}'—3-ﬂ
BuronaiiTe nogmapaHHAa Ta BIIHIMAHHSA JIPo0IB,

96 —14m m+ 7 a+ 3 3
a) (m—T) +m-? 5}3—.{12_3&—{12

3xy 1 1 2
B At De-t e+ &—19
IlimaeciTes N0 cTenieH4.
ﬁ)d (_ 3{1311_]2 ]3 (E)I(_ .‘L"! 3
) ( 2 0) 2¢* B) 3 4y
T—l 3 (ﬂ-ﬁ{ﬂ - b}a )-1 (ﬂ-l{ﬂ . b)g )u
9.9 . :
epmn ( m*n* ) A b—¢) | "\ efb—rc)

Buronaitre mii 3 npobamu i 3HANIITHL 3HAYEHHS BUPA3y:
(y +4)* 2y +4 1 y2—49 y+7

a)

}.._|_5 yz_lﬁ:mﬂ]lﬂy=5;ﬁ)yz+‘?y+ ::.,.I'—I—E ‘yg_zy’mﬂy:,i_
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652 loBemiTe TOTOKHICTE.
2{}:::+9_(3x2+x‘x2—3x+9_ ::r:+3) 7 2x

7T—%21x \2+97 -1 af—x 2+3 1-9%
Bupasu 3 kopeHaAMHM

653 O04HCTiTE.

a) 4/81 6) +/9.61 B) /1936 r) /26,01 — /1,21 +% 144
1) 11% - %«!324 + 2% e) (v529+ /2,89) - (0,5410000 —% 2304)

%) (0,3+/225 + —1,96) - V100 m) 1
' —4/2025
2
654 I3 nomanux yucen obepiTh:
a) palioHAJIbHI YHCIIA; 0) ippallloHaIBEH] YHCIA.

V99 | —2500 | —+/169 | ~ 37 |
J5

| V121 | 10

i) (am )

655 CrnpocrtiTh BHpa3H.

R

17 V2
} 18 )(_@]”"’ }(_11\/95)2 )( 5-:][:)‘*
A 1 Ha A NETS (0.6
6566 3HaliniTL 3HAYEHHS BHPA3iB. g P o e T i .
2 . 2 : Va)'=a, npua> !':
2 (W6) o &\Es(&) - alnB) {(«JE}}=|a| ::pu i. :
: OVIb-AKe MicHe YHCII0 ::
DYB265. WANE-VT V-2V '\ rr——r————— 4
657 CuopoeriTh BHpasn.
2) (V6++5 +6-5)° 6) (V11 -vI7) (W11 +417)
5) (VI3 ++26) - 2478 ) 5v2(3 - 4410) + 4045
m (1242 - 2450 + 3472)42 o) (2v3 - 6v2)(6v2 +2+4/3)

gm—
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6568 3BUILHITHCA BiJl 1PPAIIOHABHOCTI B 3HAMEHHHUKY JIpo0Y.
a 14b 14+/2

1
s e .E_ —
T ‘s VBB D e

- 12 ) 6 %) x—y o .15
21433 WZ-23 x4y 2430-11
659 CopocTtiTh BHpa3H.

a) (V7 + 2)(V7 - 8) + 647 6) /40,96a'b"c"

x“+6x+9 x -6x+9
B) 2 3
J (x-3) (x+3)

r) JTBri-b,—‘ ,u;)‘“— —

1
e) EJI_D 'H'E : E«E ) \/‘—lﬂmﬂnﬁ, m=10

660 CopocriTe BHpa3, BHKOHABIIN TOTOKHI IIePEeTBOPEHH,
) Jx 64/x 5 =74 a" -7
a :
‘?-ES\E EBJ;-y ﬂuﬁ ﬂ'HE

14+/x =5/ ¥ Bﬂ,"I—T\E VX —Aly 9a +18+«ab +9b
+ o :3(\a +

~ KsappartHi piBHAHHA

661 Poap'sixiTh HENOBHI KBaJIpaTHI PIBHAHHA.
a)8x*—32x=0 0) 32x*— 108 =0 B)x2—-37=0

1
r) 17x2=10 ,I{)EIE-FQI:'D e)—x*—100=0

662 Poap'sukiTE pIBHAHHSL.

a)dx®—22x+10=0 0) 2x* —8x+6=0 B) 8 — 10x+3=0
r)3x*+6x+10=10 ) —28=—x+4+4 e) 16x*+ 1= 8x
663 Poap'suxiTe pIBHAHHS.
16x+8 . B 7
) ———=x+4 6) x = V8- 8x B) (x — 13)(x +27) =0 /
_I_
r}«fﬁ:cz+4x-6=l H}I+2=1E:l . e) |[x2—4x|=25

664 3HailaiTE KopeHl pIBHAHHA.

) (Bx— 19 =243x—10¥1 =0 D) (2 +3)P+T=8(x2+3)
B (x* -2+ 4(x2—2)=-3 r) (3x— 5)(x+ 3) = (x— 3)(20 + 4x)
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665 Ilpu arux aHavyeHHIX a PIBHAHHS € HEIIOBHUM KBAJIPATHUM?
a)a—-5)x—(a—3)x—(@—25)=0 0)x*—(2a—8)+(a>—49) =0
¥
666 V nopry pesepsyap and 30epiraHHA COHSITHHKOBOI 0J111 HATOBHIOETHCS

asoMa TpybdaMu 3a 3 roguHH. AKIO HANTOBHIOBATH pe3epByap 4depes
nepmy TpyOy, TO BiH 3amOBHUTHCA HA 8 roj IIBHJINE, HIM SAKIIO

HAIIOBHIOBATH dYepe3 JApyry. 3a CKUIBKH TOJMH MOYKHA HAIOBHHUTH
peaepByap, AKIN0 BHKOPHCTOBYBATH JIHIE Ieplry Tpyoy?

667 CxoporiTe npodH.
} r+21x+ 90 ﬁ}xz+22:::+5‘? 8) 2% + 36 P)J:E+19I+TB
VP +24c+135 Y 2+23x+76 7 2+ 21x+54 0.5x+ 6.5

668 SHalimiTesHavYeHHA b1 ApYrHil KOPIHE PIBHAHHA, AKIIO O/IHH 13 KOPEHIB
PIBHAHHA:

a) 4x* + bx — 15 = 0 gopiBHIOE 5; 0) 5x° + bx — 18 = 0 nopieHE 9.

DyHKuii

669 IlobymyiiTe rpadiku byHKIIIA.

! ny _'\i!_ gy — 32% _ x+4+x
By= Or=% M= )y = 1 — 9 ﬂ),w—£+2

670 llepesipre, yn HanexaTs Touxu A(2; 4), B(1; 8), C(4; 2), D(16; 4), E(3; 9),
F(—5; 25), S(144; 12) rpadiry dyHEIIII:

a).:ﬂ%; 6)y=x% B)y=+x.

671 3HaligiTh 3HAYEHHS apryMeHTa X 18 (DYHKINII:

16
a)y= T 2 , AKNI0 3HAYeHHsA PYHKII JopiBHIE 6;
0)y= 3 + 1, grIo0 3HaYeHHs QYHRIN JoplBHIOE T;

1
B) Y= E\E — 1, AR 3HAYeHHS (QYHRII JOpiBHIOE 3.

672 3anaso dyurmw y = f(x), e
(b

o KO X <0,
flix) =4 22, axmpo 0 < x < 5,

| ‘\i!J_Z,HHIlIDIZ’EJ.

3HaIITE:
a) f(—2); 0) f(-1); B) f(0); r) f(1); n) f(25);
of@on: W@ wizk  ©e0s: @

gm—
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673 Poap'szkiTh piBHAHHSA rpadivHO.

a)%=1'2 6) Vx =2 iy o 2

X X

674 Dyuarmiw 3agado dopmyson f(x) = ; Oo04ncmTE:
a) f(7) + f(=10); 0) f(=6) + 5/(30).

675 @yuxuino sanano dopmysion f(x) = = O04YHCIIITE 3HAYEHHA apryMeHTa,
IIPpH AKOMY BHKOHY€ETECH P1BHICTE:

a) flx + 3) = —f(x + 8); 0) flx + 6) = —9f(x + 9).
ETE* [Hobynyitre rpadik QyHKIIII:
. |

— 5 AKIIO X <—5,

y=19 A% akmo —5<x<0,

| ‘J:?, Armo x = (.

A= P
- EnemeHTM CTaTUCTUKW Ta aHanNI3 faHUX
y 4 _
677 V Tabmuni HaBeneHO MIBHIKICTH HAeskux [ [sumkiers Kinbkicts )
aBTOMOOLIE 1 4ac pyxy. Buxkopucrory- (v & km/rosy) aBTOMOOLIIE
w04 aadi, nogasi B tabmm, nodynyire | 60 <v =70 5
ricrorpamy. [loTiMm naiiTe BiTmosim Ha 3a- 70 < v < 80 17
IMHUTAHHSL. 80 < v < 90 93
a) CKLIBKH BChOrO aBTOMOOLIIB aHAM3Y- | 90 < p < 100 0
BANGED? 100<v<110| 10
0) Axa mennkicTs 01 IBIIOCT] ABTOMODLTIB? \ — /
678 Jliarpama «cToBOYp — JIHCTs» IOKA3ye BH- |  Cropfyp | Jluers
coTy DyiBens (Y MeTpax) Y BeJIHKOMY MICTL. ! o : &
PoariaueTe miarpamy Ta fgaiTe BIONOBLIL |
HA 3ANHTAHHS. | 12
a) 3HAHITE KUIBKICTE OY/IIBEJIb Y MICTI. : 13 015356
6) flxa BucoTa HaiTHIKYOI Ta HABUIIOI Oy- | 14 25178
B B MicTi? : 15 01149
B) Cxinbkn OymiBens Bumi 3a 13 M, ame | 18 23809
Hmﬂq_:i:ia 1?,5113,1? | ) o : 17 00567
r) Crinbkn BiAcOTKIB 3aiiMaloTs OymiBm, | i BT
BHCOTA SKUX IepeBHnLye 15 m? :
: Knwou: 11 | 4 oanagae 11,4 M

679 Cepenniii Bik 18 npalliBHHIL KOMIIAHIL CTAHOBHTE 45 POKIB, a cepeHiH BIK
22 mpalliBHUKIB Tiel caMol KOMIIAHII CTAHOBHTE 54 pokH. Aruil cepeHiii
BIK VCIX HPAI[IBHUKIB 1 HpAI[IBHHIL pa3oMm?
e
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. i LA
1 CroporiTk 1pid 1o
2n' 2 2 2n”
) O T ®) T D
, Sa—5b
2 Copocrite BHpaa3 90— 0h"
5a 5 5(a-b) 5
2) 9p % 5a-b) B) = D9
3 O0epiTk 4HcIO0, AKe 3aMUCAHO Y CTAHIAPTHOMY BHTJLAMII.
a) 3,2-10° 0) 3,2 - 100°° B) 0,32 -10° r) 32107
4 Ofepirs ippanmioHaJIbLHe YHCJIO.
1
a) 5 6) /8 B) —18,8 r) v/81
5 Poas’axite pisagaus 4x” — 8x = 0.
a)0; 2 0)—2:0 B) 0 r) 2
6 ['padirom sroi dyeEII e mapabona?
3
a) y = 3x 6)y=x B) y = o r)y=
, 4
7 HAra 3 Touor Hane:RUTE rpadiky QYHEIN ¥ = — . i
a) (—2; -2) 0) (-2; 2) B) (—1; —4) r) (1; 4)
8 O04HCTITE: (Jl—ﬁ)d : i ;
V10 410
a) V5 6) 7.5 B) 5 r) 3
9 Posp’amiTs pisuaong 4x°+ 3x— 1 =0.
a)—1; 0.25 0) 1; 025 B) 3; —1 r) 4; -3
: a+1 a a*
10 CmopocriTs BHpa3 1a \2t1l 1+ at ol
¢ a a a
) a+1 0) (a+1)° B) 4a+1) r) 4(a+1)?
@ g ; g , 3x
11 OHAWTITL JOMYCTUMI 3HAYEHHS 3MIHHOI Y BHpaa3l 52— 20"
a)x#—4 0)x+4 B) X # +4 r)x#0
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MNpoekTHa poboTa

«AbeTKa anrebpm 3a Kypc 8 Knacy»

Rpoxr ® O6’emuaiiTecs v 3 rpynH nUIaxoM skepedOxkyBauHHs. Poamoni-
mTe pom. llinroryiite HeoOxiqH1 MaTepianu (11 apkyIIiB namnepy A KOK-
HO1 rpymnH, (pJIioMacTepH, KOJLOPOB1 OJIIBIIL).

Rpoxr @ RoxxHii rpym Tpebda mMAaroryeBaTd 4acTHHY abeTHH aaredpH 3a
Kypc 8 riIacy, e KOMHA JOTepa «po3loBlIae» IIpo Pl3Hl TepPMIHH, IIOHATTH, 1C-
TOPHYHI] [IOCTATI, BAYKJIMEI /111 YH OMepalill, K1 BHBYAJIHCH BIPOJOBK POKY Ta
MOYHHAITLCA Ha 110 OVKBY. /libpane cioBo 4 cJI0BOCHONIYYEeHHST OTPIOHO TPo-
LTiocTpyBaTi 300paskeHHaAM 4H NPUKIAIoM 3acrocysanng, Jlossongersca no
3 DYKB JIOpaTH CJIOBO, BCepe HH] SSKOTr0 € BLIIOBLIHA OyKEBAa, Ta 1o 1 DyKBH -
OpaTH CJIOBO, SKe NOYHHAECTRECA Ha 10 OVKBY, aJle CTOCYEeThLCA Belel MATEMATHEH.

I'pyna 1

CrioBa 5o OVKB:
8.0 B1.1 1,8
e, XK, 3, H

I'pyma 2

Croea 1o OYKE:
1,1, H, K, JI, M, H,
0, 11, p, C

I'pyoa 3

Croea 1o Byka:

T, ¥, @, X, 10, 4,
m!‘ E]I!' L:I Iﬂ!‘ H
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Y
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2
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E, e E,E\ K, XK 3,3 T L, i
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\_ 800 /

Kpoxk @ KosxHa rpymna Mae OIpoJeMOHCTPYBATH CBOK YACTHHY abeTKH.

Toai Bel IPHRPIILTIOIOTE OVKBH HAa JOMIKY YH ILIAKAT, 00 YTBOPHTH abeTry
3 33 caie anredpu 3a rype 8 Kinacy. Armo y Bac BHHHKIIM TPYIHOIIL LIOI0
NOIIVKY CJIB, AK1 NOYMHAKTHLCA HA MEBHY OVKBY, 00TOBOPITE I 3 BAITAMH
OHOKJIACHUKAMH Ta OJHOKJIACHHIAMH, MOJILITIThECA 118 AMH.

Kpoxr @ (JOroBopiTh MJICYMKH NPOEKTY 3 VCIM KJIACOM.

Mo agux Oyke OyJsio HaliBaskde Ji0OpaTH CJIOBO, 110 MOYMHAETHLCS HA 110
oyeBy? Ilo srux Haiiierme?

Yu Oynu tarl OVKBH, 10 SKHX BH He 3MOIVIH Ji0pATH CJIB, HABITH SKIIO
IPOMOHOBAHA OYKBA MICTHJIACH BCepeuHi ciioBa’?

(C1oBa AKOI rpyI# HAHBIAMIIIE TUTKPEC/IHIH BHBYEHHH MaTepiaa v 8 riaci?

Ilo mixasoro B npuragaau? Hag yum mie tpeba monpamosati?

3 23“: Vector. Maths&Science ta © Bugasunuree «/linrscrs. Yol npaga saxament. KofHa dacTiHa micl nyonikaigl He Moke OYTH BUITBOPEHA,
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Bignmosinl

1 MepeBipTe cBOI AOCATHEHHSA

i ga e r 80 37 D a % g T a %= '8 =B

2 Mepesipre cBOI fOCATHEHHS

e 2 a BB G A n BB a & T s I8 9 NE

1 r 2 6 3 6 42 r B B & 0 T 2 Br B a @ r

3 Mepesipre cBOI gOCATHEHHS

6 2 a &3 r 42 =5 B 0 B 7 a ki r B e 34 0

4 nNepesipTe cBOI AOCATHEHHA
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C Vector. Maths& Science Ta © Brgapunnrse «JhiHrewcTs. Yo npaka saximent. KofHa 9acTHHA Mcl OyOmMKAInT He Moke DYTH BUITROpEHAS —
epekcHa B MoMyvEomH cHcTes abo nepefaHa B DVIb-AK1H 1HINHA Qopan BVIL-SKHMH cnocobaMi Des MHCEMOBOTO JOABOTY RIEJABNA. 3a #oIHHX
COCTRRAH HIAKA 9aCTHHA NBOID MATEPIATY He Moke OYVTH ckomiioBaHa 114 nepenpoiaxy abo U8 1HIOT0 BHKOPHCTAHHA.



HaB4yanbHe EMWOdHHA

H»oH EHgpto bioc

Anrebpa

[igpy4yHuK ana 8 Knacy 3aknagie 3aranbHol cepeHbOol OCBITH

[onoeHa pepaktopka Hiana lonoesaHe

Penaktopka Eminia Bimpak

OuzanHepka AHacmacia JadyeHko

Kopektopka Oneza lMnacmyH

[lepeknagaukn: Temawna KaniviveHko, IpuHa Kpaeaceka
PeueHzeHTU/TKMI:

Temsaxa lznameesa, svumenska mamemamuxu K3 «Jliyeu” MyHiyuunaneHuu
koneziym» KponueHuybKol MiCbKol padu

Ceamocnae Pabuii, syumens mamemamuku O3 «lllebymureubkud niued
CokupAHcbKOI MicbKol padu»

Paica KopoHoeceKa, siumenska mamemamuku niyeio Ne13 XmensHuybkol MicbKol
padu
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CNWCoK BUKOPWUCTaHWX AXepen Ta incTpayin

Mopmat 70x100/16. Ym. apyk. apk. 19,44. O6n.-eng. apk. 17,496.
Haknag 0000 npwum. 3am. 00000.

TOB «BupagHuuTteo «JliHrBiCT»
04208, m. Knie, npocn. Bacuna Nopuka, 9-T, K. 58.

CeigouTeo Npo BHeceHHA cy0'exkTa BMAaBHWYOI cnpaen Ao [lep»aBHOro peecTpy BMaaBUiB,
BUIOTIBHMKIB | pO3NOBCOAXYBaYie BugasHu4ol npoaykuii cepia [1K N2 6168 eig 03.05.2018 p.
Apnpeca pegakuii: 04071, m. Kuis, Byn. HuxHin Ban, 17/8.

Email: publishing@linguist.ua
Ten. (044) 599-32-28

Binapykoearo y TOB «KOHBI MPIHT:=.

CeigoyuTteo Npo BHeceHHA cyb'ekTa BuAasHWYOI cnpaen Ao [epaBHOro peecTpy BMaasUiB,
BMIOTIBHWKIB | pO3NOBCOAXKYBadis BUaaBHMYOI Npoaykuil cepia 1K N2 6115 sig 29.03.2018 p.
03680, m. Kuis, Byn. AHToHa Llepika, 12.

Ten. (044) 332-84-73

L Vector. Maths&Science Ta © Bunapsaureoe «/IiErecTs. Yo npasa sax#imed:. KodHa 9acTiHHa el MyOmKall He Moke 0YTH BUATBOpEHA,
yepeeHa B MoyEomi cHeTes abo nepatana B 0VIE-AK1H 1HINH dopan GYIL-AKHMH cnocobaMi DeY NHCEMOBOTO OABOTY BHJABIA. 34 #0JHHX
COCTRRAH HIAKA 9aCTHHA NBOID MATEPIATY He Moke OYVTH ckomiioBaHa 114 nepenpoiaxy abo U8 1HIOT0 BHKOPHCTAHHA.



