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AK NMPAUKOBATHU 3 NIAPYYHUKOM

LLlaHOBHI BOCbMMKMNACHMKM M BOCbMMKNACHULI!

Bu pywiaeTe B HOBY NofopoiK 3axonnmeum ceitom anrebpu. Liboro poky Balumm HaginHMm
NOMIYHMKOM Byge nigpyyHHK, IKMM BU TPMMAETE B PyKax. 30PIEHTYBATMCS B MOrO 3MICTi BamM
LOMOMOXYTb Pi3HOMAaHITHI PyBpPHKM, 3 SIKUMM BaC O3HAMOMMTb HEBENIMYKMM A,OPOrOBKa3.

LlikaBoi Bam nogopoxi!
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WoRo MPUABaHHA HeoBXiaHwX ToBapis

"® AKTYANBHA 3ARAYA
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. . SnaveHs Sminmol HYJIA YHCIO TA IiJHeCEHH: Jo cremexs. Llporo poxy Bu mosHaiio-
Iixi Bupasu JpoGosi Bupasu MuTecs 3 APOGOBMMH BUDA3aMH.
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OGuncaiTs sHaveHHs PAIOHATBHOTO APOGY S npu a=5
r=oT. a+x® e a e e e e e e e e e e e e e eaaas
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TI mo B pasi mi B na- . y
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He ePeTBODIOEThCS Ha HYJIb. .
| AOKNagHUM MOSACHEHHAM
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sox el - (a+b)’ =a*+2ab+* puragaMte: Bigomi onopHi akt, bopmynu
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IHTENEKTYANIbHUM ®ITHEC I

CKOPOTITH A6, YPAXOBYIOWH 06/ACTS HOTO AOMYCTHMUX 3HA-

wenn:
a(x+7) | 320-8) 5 200 (m=2) . L A
)’ o s E—
g ml-2) p Balaee) 4(e-3) MEPEPBA HA JIOTIKY
am(x-2) 4a(4c-8) 8(-c?+5) CrpoByiite 6e3 Ronomoru Karb-

KynaTopa 3a 40 CeKyHa BHHatH-
T, ko i3 {OBYTKiS € Binbuum —
351-354 un 352-353.

POSK/IAITH HA MHOKHHKH UHCEIBHHK | SHAMEHHIK POGY Ta

~

CKOpOTITE fforo:
(m+7)*
2m+14

a’+6a
2a+12

>
3 L2, 5)
3+y
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3ABJJAHHS 13 3IPKOIO

npasuabrIME. Biano-

au ¢ nogai

it
Bigs 06rpyHTYiiTe.

JOPiBHIOE HYJIIO IPU X #4a .

1) Cywma supasis
i-a  a-x
: 11 3
2) Cyma supasis —, — i —= aopismioc — npm a#0.
aa a
Crisen Mon flxobic (anr. Steven a b a+b?
: 3) sAwmo L+2=1,10 Y 1 npu a#0, b0.
Paul Jobs; 1955-2011), Binsuw gi- | O 1O b =1 mo S e
omwi 3k Cris [laobe, — op )
j - N
i3 sacHosHHkis kopriopaui Apple | 4) Bpauenms supasy —Y > xozamse npm y#3.
Ta avimauioi cryaii Pixar. Jlo- yP-6y+9
ANHa, K3 3mikAna Caif, KePYIOM | 5) STkmo 1 kr amembcumiB KomTye * TpH, a 1 Kr THMOHIB —

po3pobkamn iMac, iTunes, iPod, Y TDH, TO N KT aNeBCHHIB i m KT TMMOHIB PAgoM KOMTYIOTS

iPhone, iPad, possuTkom Apple
Store, iTunes Store, App Store,
Bookstore.

(nx+my) rpm.

3Halo, BMilO, MOXY: CaMOCTIMHiI
p060Tl4 Ana CaMOKOHTpOnNo

OujttosanHa, sapiaHT 2 poBoTn —
& iHTepHeT-MIATPHMUI nigpysHIKa

3HAIO, BMIIO, MOXY @
CAMOCTIMHA POBOTA Ne 1
4 ®irmec-uenTp MOAHA BiABiAYIOTE k wOIOBI-
xiB a m sinok. Bigomo, mo Kizekicrs sxi-
soK Ginbimia 3a KiTBKicTs Yon0BiKiER. BuGepiTh
ADI6, IKOMY MO’Ke ZOPIBHIOBATH SHATCHHS BH-

1 BuGepits cepex HasefeHux BHPasis winuit

x+1
2 Jlaro supas <. Jlonyermumn saven-
—
HAMU 3MIRROI X ¢ Bei aHAveNHA, KpiM
A 3 8 r
P =1 5 Ha crpaycuniii Gepwi 3a 4 aui x crpaycis
. CIOKUBAIOTH y KT KopMy. CKLIBKH Kinorpa-

MiB KOPMY CIIOCHBAC OZMH CTPAYC 32 OXMH
enn?

3 BuGepirs Bupas, sxuii Mae awict mpu Beix
SHAMEHHAX 3MIHHOI.

JloMallHE 3aBAaHHSA 3 NOCHMNaHHAM
Ha BIANOBIAHI NPMKNagy B naparpadi

BnpaBu Ha NOBTOPEHHS s MiArOTOBKM
A0 HacTyrnHoro naparpadca

WHTEPHET—I‘IOCMJ‘IAHHSI H
OsHaiiomniosantsHy BEpCito MPOrpami BH MOXeTe

33BaHTAMTH 33 NOCHNAHHAM

) B OAMH KNIK

) Lk
Jina mobynosn rpadika Gymkmii y=— Bu
x

xoaganm Tabauni suavens GYHKLIL, mosHAYAH

‘ma xoopammaTHiii mrommmi oTpEMani TowKH Ta

‘enonyuan ix.
TIpore Tounimi pesysbTaTin MOGYROBH rpadi-

Math for life: 3apaui Ha cTBOpEHHS
MAaTEMATHUYHMX MOJENeN BO CUTYaLi
i3 peanbHoro XuTTs

HTeneKTyanbHui iTHeC: cuctema pisHOpIBHEBMX

3aBAaHb 3POCTAOYOI CKNaAHOCTI

MepepBa Ha Noriky: 3afauyi Ha PO3BUTOK NOTYHOTO
MMCIIEHHS, 3aAaui-XKapTH

3aBfaHHS i3 3ipKOIO: BripaBK Ha aHanis, y3aranbHeHHs
Ta CMCTEMATM3ALLIKO OTPUMAHMX 3HaHb

Mai6yTHa npocpecis:
iHopMaLiis Lwopo
Bubopy npodecii

""® MATH FOR LIFE

3AZAYA «CTPAXOBI KOHCYTbTAHTH»
V TaGauIi HABEHO PeaYILTATH POAANKY CTPAXOBUX HOiCiB
KOHCy/bTanTaMH 3a THRACHb. TIpoanatiayiite edexTnpRicTs po-

MAWMBYTHS MPOMECIS

Goru Aasun Ha
Lers Txcua
Komcynstanti

M B  Cp Y Mr C6

Anton 21 34 18 29 55 42
Ouena 10 19 24 45 50 54 Cepen Haiiiniu nepcnexTHaritx
Biraniit w2 s T e s s npodeciii ceoroasi sce uacrie
Ha3MBaIoTh MPOGeCiio cTpaxoso-

ro arenta. Moro po6ota nonsrae
& nowyky Knienis Ta yknaganki
3 HAMK AOTOBOpIB MaliHOBOTO 360
ocobucroro crpaxysanms. LLinaxi
opepaHH Npodecii: HasuaHHs

X170 3 KOHCY/IBTAHTIB POAAB HAliGLIBbIIe ToTiciB?

Cr7aiTh PEHTHAT KORCY/IBTANTIB 33 KLIBKICTIO POAAHAX 110~

2
sticis (y HOPAAKY SMHIIeHHS KLTbKOCT). + cepempisomy cneanony 360
3 fIkoio € Cepeans KLIBKICTh NOMCIB, IPOAAHIX YCIMA KOHCYIb- | BMILOMY HGBYanbHOMY 3aKnaji 3a
TARTAMI 33 OZMH feHs? PesysTat OKpYTIiTE 0 HiTHMX. chaxom «Crpaxosa cnpasar, He-
4 Y sixuit gens Gy10 npoaano majienuy xiabkicrs noxicis? Pysanin crpaxysanam, cHomep-
UiliHe | coujansHe cTpaxysaHH».
ZOMALLHE 3ABAAHHS & T
o 3aspann | - Mpnkna 1-3
1) Coporits api6: 3aspanun2 > Mwcnagn 4, 5
30x'y 81x% +18x+1 3asanka 3 > luTenexTyanshuit
P Raro =, ¥ Givect
’ 3asanun 4 > Iurenexryanshuii
2) 5a° " -36 **—49y* irec 7
10a® +5a% a®-12a+36 2% +1dxy+49y°

&

Barato woro 3 ma-
TeMaTHKH He 3aNMAETS-
ca B HBM'HYV, ane Konn
3posymiew ii, Toai nerko

Buxonaiire 1

‘® 5 4T, 10 4 npw Haroai sragatv npu-
35 25 21 35 3abyre.
5 4 3 5
1) = 6) —+— M. B. O it
) 25 50 ) 2512 CTporpancsKHii

 KiB QYHKII BU MOYeTe OTPUMATH 3a JOIIOMOTOI0
: Komm’loTeprux mporpam, Takux sk MathCad,
: Advanced Grapher, GRAN 1, MathKit, GeoGebra,
¢ Maple Ta enexTponHEX Tabauub Excel.

{1 Bu aisrammcs, mwo Take paionabil BUPAsH, 06IACTS
v Bupas.

—

Llini supazu

B oaMH Knik: npuknagm
BMKOPMCTaHHS KOMN'to-
TEPHUX NPOrpam ans
nobyposu rpadikis,

BApazM, Wo MiCTATs
Ao pinenn Ha Bnpas
3i amiHHoro

BMpasm, Wwo He MicTsTs |
Ao ainennn Ha supas |
i 3i 3MIHHOKO

MIACYMOBYEMO BMBYEHE B § 1—4

IHTepHeT-NnOCHNaHHS:
KOPMCHI M LiiKaBi

KoHTponbHi
pobotn

(OUyCTHMIX 3HAUCHD SMIHHIX, IO BXOAATS

Obamacts ®

(O113) mipac KOHTPOJIbHA POBOTA  Ne 2 @.’HTEPHET_

X‘;a:;:;“ . MOCUIAHHS

e g Ly 1l jawarucs Ginbie npo aoseenHa
iCHyBaHHs ippaLlioHansHuX uncen

M MOXKeTe, 3BEpHYBWMCh AO
i iHTepHET-NIATPUMKN NifpyUHMKa.

KO obaacm,

Buaiizits fonyermvi sHauenns aMimmHoi, MmO

PO3B's13aHHs PiBHSHb

MigcyMoByeMO: y3aranbHiouM

marepian ans nigroToBKu
[0 KOHTPOMbHOI po6oTH

4x
BXOJHTH 0 BUDA3Y .
x+9
r
U A 3 B r
{Vcisma-  Veisma-  Veisma-  Vei sma- 3k-5
VeHHS,  uemHs,  eHHs,
Kpim Kpin Kpim
x=4 x x=9




KOHTPOJIbHA POBOTA
(miarnocTuyHa)
BapianTt 1

No 1

3
1 IligHeciThb mO cTelleHs: (—xz) .

2 g3
2 O06uuciuirs: 5

A b B I

L 3 9 27

3

opu a=-1.

A (8—x)(8+x)
b (4—x)2

B (4-x)(4+1)
r (x—4)(x+4)

?" IHTEPHET-MOCMUJIAHHS

- OuiHioBaHHS | BapiaHT 2 KOHTPOnbHOI pobo-
. TM — AMB. IHTEPHET-MIATPUMKY MIAPYUHUKA

A b B r
U U U Yy
1 N1 -1 =y
-10 x_IOIx/O'x =O'x
NN A
48% —122

7 3HaiifiTh 3HAUEHHS BUPA3y — 5 -
89°+62-89+31

x y-1
. . . —+>——=-3,
8 PosB’sikiTh cucTeMy PiBHSHB { 9 6
y—-x="T7.

9 V¥V marasuui B mOoHeAiJIOK Ipojaaud Ha 6 mo-
O0inmbpHUX TeaedoHiB OiabIlle, HijK V BiBTOPOK.
Yceworo 3a 1i ABa mAHi Oyao mpomaHo 28 mo-
O0imbHUX TeedoHiB.

1) 3amnuriTh cucTeMy PiBHAHB, IIO BiAIo-
Bimae yMoOBi 3ajgaui, AKIIO X — KiJb-
KicTh TesedoHiB, IPOJAHUX Y IIOHEILIOK,
a Yy — KigbKicTh TenedoHiB, IpogaHUX
y BiBTODOK.

2) Busmaure, ckinbKu TesedOHIB mpomaau
B MOHEIIJIOK, a CKiJIbKM — Yy BiBTOPOK.

3—x, aKIIo x <4,
10 Bagano pyukIio y=1 x
A byHEmio Y 5—3, AKIIo x>4.
1) IToGynyiiTe rpadik miei GpyHKIII.
2) BusHaure 3a rpad)ikom, mpu AKUX 3HA-
YeHHAX apryMeHTa (QyHKIia HabyBae
Bii’€ MHUX 3HAUEHb.

BonycHe 3aBmaHHA. P0o3B’AXKIiTH PIBHAHHA
(6—x)(6+x)+(3x—4)" =52.



PALLIOHAIJIbHI BUPA3U

3ACTOCOBYEMO HA NMPAKTHULI

Pamionaapui Bupasu Ta piBHAHHA — KOPHUCHUM iHCTPYMEHT AJIdA BigoOparkeHHS pealbHUX

JKUTTEBUX CUTYyaIlill, AKUH JOIIOMOKEe BaM:

® pos3B’s3yBaTH 3aJauvi Ha ypokax (pismru, ximii, 6ioJorii, iHpopmMaTuKU

® rpaMOTHO HJaHYBaTH CBOI BUTPATHU, OIOMKET, MpUAMATHA OOI'PYHTOBaHI eKOHOMIiuHi pi-

IIMeHHA

IJIAHYBaTHU IIOJOPOXKi, pO3paxoByBaTH OIITUMAJbHUUN Yac i OI0MKeT IMoZ0POKi

BU3HAUYATH BUTPATH Ha BUPOOHUIITBO, PEUTUHT NPOAYKIIii, mpubyTOK Bix peasisarii To-
BapiB; IIPOBOAUTU MapPKETUHTOBI JOCIIAKEeHHA Ta aHANI3yBaTU 1X pe3yJabTaTu

WinaxomMm AOCHNIAXEHD

¢ JlimenHda MHOTOUYJIeHA Ha MHoroujeH. Teopema Besy

¢ CikopoueHe miJIeHHA 3a JOIIOMOroio cxemu I'opHepa

¢ VYwmosBHIi ToTOKHOCTI. IToxigHi mpomopIrii

¢ Cremnigs i3 1iaUM DOKasHUKOM y Ximii, ¢gisuii, 6iosorii,
iropmaTuIri

® AUikBOTHi ApoOm;

¢ IliogauT AneKkcaHAPiicbKUH Ta MiohaHTOBI PiBHAHHA

® Yucna-BeseTHi

¢ @dDyukIia o6epHeHOI IPOIOPIIHHOCTI B eKOHOMIITi

SKwo T 36MpaeLLcs 04HOro

Yy SOBOrO JHS CTBOPMTH LLOCh
BE/IMKE, Nam'’ STan: OfMH Hy ZOBMI
A€Hb — Lie CbOrOAHiI.

Crisen Cninbepr



§1 PALIOHATIbHI BUPA3W. PALIOHATIBHI APOBA

BYOPA a Bu nosHanommnucs 3 LinMMM BUpasamu, BUKOHYBaNM Hap, HUMM Ail
Bu pizHaeTecs, wo Take apobosi BUpa3u, YMM BOHM BIPISHAKOTLCS Bif, LinMX
CbOrOfHI LJ supasis
3ABKIM Bu 3moxkeTe npopaxoByBath 1 obupaTti HaMBMrigHILWI diHAHCOBI Npono3uuii
) wopno npuabaHHs HeobxigHUX ToBapis
AKTYAJIbHA 3A0A4HYA
41 BIDOMO BAM? B opwiii 3i mikin amsa yuHiB 8-r0 KJIacy 3aMOBUJIU k TILJIAHIIIETIB.

ITiza omHOTrO IJIAHIIIETA CTAHOBUTH a I'PH. Busuaure:

1) BapTicTh ycix miaHINeTiB;

2) cepemHIo IIiHYy OAHOTO IJIAHIIIETA, SKIIO 3aMOBJIEHHSA 3IilicHeHe
yepes iHTepHeT-MarasmH i 3a mocayru moctaBku «HoBoio mo-
IIITOI0» BChOTO KOMILJIEKTY CJiJl JOJAATKOBO CILIATUTHU M TPH.

Poszé’azanna
° ynepLue NMPOTOTMN MNaHwWeTa 1) OckinbKu: BapTiCTB = I_llHa X KiJIbKiCTBb,

nopcteo nobaumno B cepiani TO BaAPTiCTh yCiX MIJIAHIIETiB cCTAaHOBUTL a Xk =ak (TpH).
«Star Trek» («3opsHui wnsax»),
KU BUMLLIOB Ha eKkpaHmn B 1966 p.

3arajgbHa BapTiCTh yCiX IIJIAHINETIB 3 YPaXyBaHHSAM JOCTaBKU

CTaHOBUTHME (ak+m) TPH.

°*Y 1968 p. amepuKaHcbKkuH
y4eHun y ranysi teopii obumc- 2) TliHa OJHOTO TTAHIIETA:
ntoBanbHux cucteM AnaH Kew KiTbKicTD k
3anpOonoHYBaB KOHLLEMLLto MnaH-
LIeTHoro Komn'totepa.

3ar. BapTicTb _ ak+m

(rpH).

Bupasu ak i ak+m e ninumu. Taxki Bupasm 3Haiiomi Bam
. ak+m . .
i3 Kypcy anredopu 7-ro xjacy. Bupas Y BimpisHAETHCA Bix

HUX THUM, III0 MIiCTUTB AiJIeHHS HA BUPAa3 3i 3MiHHOIO.

KJIKOYHOBI TEPMIHM
YMCMOBUM BUPA3
BMPA3 31 3MIHHMMM

3HaYeHHs BUpasy FTONOBHA IAEA
Linuin Bupas
npo6oBmii Bupas Y 7-my xjgaci Bu posriamanu 1iai sBupasu. Ilpuragaiite: yisni

supas3u — Iie Taki, 110 CKJIaJeHi 3 unces i BMiHHUX 3a JOIIOMOTOIO0
Oifl momaBaHHSA, BiTHIMaHHS, MHOMKEHHS, NiJIeHHA Ha BigMiHHe Bif
HYJIS YKCJIO Ta IIiJHECeHHA N0 cTemeHdA. [[boro poxy Bu I03Haiio-
Murecs 3 JpoOOBUMU BUPA3aAMMU.

pauioHanbHWM BMpa3s

obnacTtb ponycTMMmX
3HayeHb 3MIHHOI

10



VKJ’II'O‘-IOBMI;I MOMEHT

g Ilini Bupasu
Iinuit Bupas — B®pas, I0
HE wmictuts giro mijeHHa Ha
BUpa3s 3i aminHo0. Hampukian:

x+c
3

a
. —8; a?-b?; Z+x”.

JIpo6oBi Bupasu

Jlpo6oBuii Bupas — BUpas, 110 -
MiCTUTH [if0 AiJIeHHS Ha BUPa3 -

. . 15
3i 3miHHOI0. Hanpukaazn: —; :

5x2+l; 2x:(x—1); a+16 .
X C

Llini Ta ppobosi BUpa3u Ha3zmBaroTb PaLliOHalbHMMH BMPa3aMM.

§ 1

ﬁl MPUKIAL 1

O6uncIiTh 3HAUEHHS PaI[iOHAJIBHOTO APO0Y

x=-1T.
Poszs’azanHsa

at+x

Kpok 3micT pii PesynbTat pii :
 _______ ____j __§y
Ilepexonaemocs, 1110 B pasi miiIcTAHOBKY B JIa- .
KPOK 1 HUI BUpa3 3HAUEHb a =5, x=-7 3HAMeHHHUK a+x2=5+(_7)2=5+49=54 ; 540
He IIePeTBOPIOETHCA Ha HYJIb.
KPOK 2 IliacraBumo y BUpas 3aMicCTh X 3HAUEHHS (—7 ) , 9x 9-(-7
3aMicTh @ — 3HAUYeHHI 5. a+x? 5+(_7)2
O0UYMCANMO 3HAUEHHSI OTPUMAHOI'0 YUCJIOBOTO 9.(-7 -63 63 7 1
KPOK 3 P (=7) __63__7T__41

BUPAasy.

5+(-7)) 5+49 54 6

Bidnogiodv: —1%.

% TPEHYEMOCS

1 OOuwmciiTh 3HAUEHHS PAIL[iOHAJLHOI'O APOOY:

20

1 opu a=10; 5 opu y=-1, b=5;
) , ) 2 y
2) — npu b=14; 6) — opu x=2, a=-4;
b x“+3a
- 5% [~y
3 opu x=8; 7 opu x=-0,2, y=4;
) 2z P ) x%+2,4x+1,2? P Y
- 10a+|b|
4) opu y="7; 8 ———— ' — mpu a=0,3, b=-15.
y+8 Y a’-2,6a+1,3

MPUT AQAMTE!
-3|=3
. (a+b)2 =a®+2ab+0b?

* (a-b)’ =a?-2ab+b>

11



Pospin 1

Y pasi mizcraHOBKU B pallioHAJbHUU BUPAa3 UYMNCEJ 3aMiCTh
------------------------------ 3MiHHUX MM MaTUMeMO 4ymcjoBuil Bupas. IIpore npu neBHUX duc-

...'.. 3BEPHITb YBAT V! -é JIOBUX 3HAUEHHAX 3MIHHUX € PHU3UK OJePiKATU B SHAMEHHUKY HYJIb,
¢ TOOTO OTPpUMATH BUPA3, II[0 HEe MA€ 3MiCTy.
N Konu roBoOpsTb, WO BMPA3 MAE :
g 3MICT, Lie 03HaYaE, Lo MOMKHA é ................. et I L LI L LI L IR R I LR LR DL LR LI LA LI N .
: BMKOHATM BCi MaTeMatmuHi fbji, sKi KJTFOHOBMM MOMEHT
;- MICTUTBb ueﬁ pau‘iOHaanmﬁ BMpaAs. -E ;- I[piﬁ Mae 3MiCT, KOJIA I0T0 3HAMEHHUK He ,Z[OpiBHIOG HYJIIO. -E

a 3ATIAM' SITAMTE! ) Ob6nacTio AOMYCTMMMX 3Ha4EHb BUPa3y 3 O[IHIE0 3MIHHOIO Ha-
3MBaOTb YCi 3HAYEHHSI 3MIHHOI, MPU SKMUX LLEHM BUPA3 MaE 3MicT.

a ChIg 3HATU! > O6J1acTh JOMYCTUMHUX 3HAUEHb 3MiHHOI BUPasdy (CKOPOUYEHO —
: OJ13) Ha3UBAIOTh TAKOK 001ACMI0 6U3HAUEHHA 6UPA3Y.
ﬁl NPUKJIAL 2
L. . . 2
3HaligiTy 00aCcTh AOMYCTUMUX 3HAUYeHb 3MiHHOI BUpasy ——.
x p—
Posg’aszannsa
< Kpok 3micr aii Pesynbtar gii :
: I
: 3HaliieMo 3HAUYeHHS X, IIPU AKOMY 3HAMEHHUK BUpasdy mAopiBHoe x—6=0 :
: KPOK 1 HYJII0, TOOTO BU3HAUYMMO HyJIi 3BHaMeHHUKA. JJIf 1bOro PO3B’AKEMO 4 —§ :
: piBHAHHA x—-6=0. :
: KPOK 2 3pobuMO BICHOBOK: 3MiHHA X MOKe HaOyBaTu OyAb-IKUX 3HAUEeHb, XZ#6 :
: KpiMm x=6.

Bidnosidv: x — 0yab-sKe 4YuCJI0, KpiMm 6, ToOTO X #6 .

ﬁl MPUKNAL 3
3HanaiTL 06J1aCTh JOTYCTUMUX 3HAUEHb 3MiHHOI BUPa3y | |x 20
Poss’azanna

<" Kpok 3micT gii PesynbTat pii

3anuiieMo piBHAHHSA IJIA BU3HAUCHHS HYJIiB 3HaMeHHUKA. 5| x|—20=0

=
O
o
PS

KPOK 2 IlepeneceMmo momaHOK, IO HE MiCTHUTh 3MiHHOI, y IIpaBy ua-

CTHUHY PiBHAHHS Ta HNOMIJIMMO OOMIBI MOTO YacTMHU Ha 5. 5|x|=20 ’

x|=4

IyJIS 9UCIA x=4 abo x=-4; x=24

" KPOK 3 PosB’sa:xeMo piBHAHHS, BUKOPUCTOBYIOUN O3HAUEHHS MO-

Bidnosidv: x — 0yab-sKe 4nc0, Kpim 4 i —4, TobT0 x#*4 .

12



% TPEHYEMOCS

2 3manugir

b 00JIaCTH HOIMIYCTHMUX 3HAUEHb 3MiHHOI BHpasy:

2 3 2x% -1
1) = ) ——; )
3x x+4 3|x|-12
2 21
2) -2 o _, g) - .
x 4x+32 2|x|-10
8) ——; 6) —X_;
x—5 5x—45
NMPHUKNAL 4
3HangiTh 00J1aCcTh OAOMYCTHUMUX 3HAUEHb 3MiHHOI Bupasy
21x 3—x
+ .
x+6 x2-9

Posé’azanns

KPOK 2

Bidnosi

3MmicT gji

§1

w MPUr ALLAMTE!

a, axiro a >0,
|a|= 0, axmo a=0,
—a, axio a<0

¢ Axkwo |x|=2, 0o x=2 abo :
: x=-2. Lle moxHa 3anucath :

Pesynbtar gji

PoskiameMo 3HAMEHHUK APYTroro Apo0y Ha MHOMKHUKHI.

=(x—3)(x+3)

Buszmaunmo HyJ i KOKHOT0O 3HaMeHHUKA, PO3B’A3aBIIIN BigIO0-
BigHi piBuanHsa. IIpuragaemo: 100yTOK SOPiBHIOE HYJIIO, SKIIO

xoua 0 OAVH i3 MHOMKHHUKIB JOPiBHIOE HYJIIO.

1) x+6=0, x=-6;
2) (x—3)(x+3):0,

3pobuMO BUCHOBOK: 3MiHHA X MOKe HaOyBaTu OyIb-IKUX 3HA-

uyeHb, Kpim —6, —3, 3.

Ov: x#-6, x#=13.

Bupas x%+a, ne a — 7OBiNbHE OJATHE YMCIIO, HE MOKE IO-

piBHIOBATHU

HYJI0, OCKIIbKY PiBHAHHSA x2+a=0 me mac KOpeHiB.

Hanpukian, Bupas x%+7 mikosu me IOPiBHIOE HYJIIO, OCKiJIBKM

piBHAHHS x%+7=0 He Mae KOpeHiB (xz #* —7) . Omske, Bupas x°+a
(me a>0) zaB:xkau HaOyBae JIUIIEe JOTATHUX 3HAUEHD.

(% TPEHYEMOCS

3 3HaigiTh 00J1aCTh AOIYCTUMUX 3HAUYEHD 3MIiHHOI BUPAa3y:

1) 8, 32% 5y *t4 1-x*
3x x+2’ 81-x% Tx-28°
gy 4 _46x g) 318 9-x
5x x-6 64—x> 6x+30°
3) x x—4 xt -1 3x
x+1 x*-16° 2x*-32 |x|+10’
1) 4x + 5+x 8) 2x° + x® -4
x-3 25-x% x2+4  8lx|-15"

4

MPUr AQAMTE!
o a?-p%= (a—b)(a+b)
2

13



Pospin 1

ﬁl MPUKIAL 5

Busnaure 3Hax gpody opu x>12.

Pos8’a3annsa

3micT pji Pesynbrar pii :
I -

. KPOK 1 IIpoanamizyemo sHaKu uncelbHUKA i 3HaMeHHUKa ipu x>12. Ilpm x>12:

x—-3>0, x-7>0

: KPOK 2 Buszaummo sHax Ipo0y 3 ypaxyBaHHAM 3HAKiB UMCeJbHUKA x-3

Ta 3HaMEeHHUKAa.

a>0ib>0
abo
a<0ib<0.

* ko %<O, TO

a>01ib<0
abo
a<0ib>0.

Kinoteatp Radio City Music Hall,
wo 6ys sigkputwit y 1932 p.
8 Huto-Mopky (CLLIA), Ha momeHT
BIOKPUTTS CTaB HaMBINbLL MICTKMM
KiHOTeaTpoMm Yy cBiTi. BiH Hanmiuye
6nu3bko 6000 micub. CboropgHi
LLeM KiHOTeaTp BCe YacTille BMKO-
PUCTOBYIOTb fIK KOHLLEPTHMM 3an.

14

IIpu x>12 >0

Bidnosgidv: 3HaK «+».

(% TPEHYEMOCS

4 BusHauTe 3HAK APo0y:

L rpu a<-2; 5)1_—a11p1/1 a>6;
—-a

a

2)inpn c>1; 6) b+117 npu b<-7;
c

3) —° pu x>4; 7 =2 npm x<3, y>-9;
x-3 9+

1 5+a

4) —— npu y>10; 8) —— mpu a<-5, b>2.

5-y 2-b

IHTENEKTY AJIbHMMU ®DITHEC

Busnaure, miaum uu po0OBUM € BUPAa3:

6 4 4 4
1) 58+a-c-z; 3) —+—5——3 9) —————>
a t°+1 t-2 t+2
2
19- 9
2) 12a+2; 4) a. 6) —+x°.
12 x+y 16
O6uuncaiTh 3HAUEHHS pallioHaJbHOrO IPo0y:
4a® -1 4t* + x°
1) a npu a=0,5; 3) 3—x2 npu x=t=1;
a+6 -x° -t
1
—x+6 3 3
2) 3 npum x=-30; 4) °* 7€ npu x=1, ¢ =3.

2

2-0,2x PR

Y saxi kimorearpy 380 micib. KinbKicTh pagiB y 3aiai gopis-
HIOE 7, & KiJTBbKiCTh MiCIlhb ¥ KOXKHOMY PAJi cTaHOBUTH ¢. CKJia-
IiTh BUpas A BU3HAUEHHS KiIBKOCTL Miclb ¥ pagi. O6UucIiTh
3HAYEHHA ¢, AKIO n=19.



§ 1

4 13 gBox myHKTIB A i B, BifjcTaub Misk AKuMHu gopiBHIoe 70 KM,
OJHOYACHO HA3YCTPiu OJWH OJHOMY BUPYIIUJIA SBA MOTOIIUK-
Jictu 3i mBUAKOCTAMU 35 KM/Tox i @ KM/Tox. MoTomuKIicTI
3ycTpinucsa uepes t rof. SalUIIiTL BUPas3, 3a SKUM MOKHA BU-
3HAUUTHU Yac t. 3HANAITHL 3HAUEHHA f, AKIm0 a=21 KM/To.

3ABAAHHA I3 3IPKOIO

ITomiprytiTe, un € momaHi TBEPIKeHHS NMpaBUJIbHUMU. Bigmo-
Bilb OOT'pYyHTYHTE.

1) Bupas 5 HA3MBAIOTh LiJTUM BUPA30OM. Binn l'e¥tc (anrn. Bill Gates; nos-
y He im'a: Binbam Menpi Medtc lll) —

21 cniB3acHOBHUK KomnaHil Microsoft,

2) Buwupas Ha3UBalOTh APOOOBUM BUPa30M. HaiiBarariua nloaMHa CaiTy 3a Bep-
5—x . cieto xypHany Forbes iz 1995 no

3) BUpas (o (vrg) N Mae aMieTy mpm x=-2. 2007 p., y 2009 ta 3 2014 p. ro

2017 p. PekopacmeH 3a po3mi-
POM KOLUTIB, NepeaaHux Ha bnaro-
4 HANBHOTO. AinricTb. binn Merte yacTo sipginye
LWKOMM M AinNMTbCS 3 MIAAiTKaMM
CBOIM [OCBIOOM | BayeHHsIM rno-

4) Sx1o aBTOMOOILIB BUTPAYaE @ JI MaJbHOTrO HA b KM ILIAXY, TO

Ha 100 KM muIAXy aBTOMOOiJIE BUTpaydae
5) Sfxmio B micTi MeImmikae m JKUTeJiB, cepell AKUX 1 "KUTEJiB

. n

130ATh IMIOAHA Ha BeJIOCUIlelaX, TO 3HAUEHHA BUpPa3dy — BanbHux npobnem.
. m

Oiapire 1.

@ OuiHroBaHHS, BapiaHT 2 pobotn —
B IHTEPHEeT-MIATPUMLI NiJPYYHUKE

3HAIO, BMIKO, MOXY
CAMOCTIMHA POBOTA Ne 1

1 BubepiTs cepes HaBeAeHUX BUPA3LB Iiani 4 ®dirtHec-IeHTP WIOLHA BiABiAYIOTH £ 40JI0Bi-
BHUpAas. KiB Ta m xKimok. Bimomo, 110 KigbKicTh Ki-
........................................................... HOK GLIbIIA 38 KLTBKICTD 0M0BiKiB, BHGepiTh
A B B ) Ipib, AKOMY MOJKe JOPiBHIOBATU 3HAUEHHS BU-
5 a? a+5 a
...... L S T S SR S A Y
2 Jlano Bupas . HommycTuMuUMu 3HAYEH- : - 5 2 !
o . L 45 100 8
oot ie s e O DO SRR PN ... S 19 7 3
A - . P R I L I IR
ox=-1 x=1 x=4 x=-4 . 5 Ha crpaycosiii ¢pepmi 3a 4 gHiI X cTpayciB
b T s ° CIOXKMBAIOTH Y KI' KOPMY. CKiJIbKHU RiJIOI‘pa-
3 Bubepith Bupas, AKMH Mae 3MiCT IpHU BCix MiB KOpPMY CIIOKMBAa€ OQUH CTPayC 3a ONUH
3HAUEHHAX 3MiHHOI. IeHb?
A b B r A b B
L [ 4x 4 = v 4x
3x 3—x 3+x 3 x 4y 4x y



Pospin 1

6 VYcraHOBiTH BiAIOBiZHIiCTH MisK BHpasaMu

6-y .
(1-3) ta ix snauennamu (A-T), axmo b=2. 7 Busmaure sHaK ApoGYy y+21’ ARIIO:
) . b N 35 1) y>6;2) y<-25.
5 ’ :
2 : 20x2 +21 .
2 5 > : 8 Ilano Bupas 202" +21 . 3HaAHAITE:
2 b-1 9 4| x | -28
95+3 2 1) obaacTs JOTyCTUMHUX 3HAYEHb 3MiHHOI, 1110
il r 0,4 : BXOIUTh Y BUPA3;
4-b o

3aspanHg 1
3aBpaHHs 2
3aBaaHHs 3
3aspaHHs 4
3aBaaHHs 5

16

Al

17 ]
MMpuknap, 1
Mpuknagm 2, 3
Mpuknapm 3, 4
Mpuknap, 5

[HTeneKTyanbHmH1
titHec 3, 4

2) 3HayeHHA BuUpasy, Akio x=-0,5.

MATH FOR LIFE

3AAAYA «340POB'4»
Innexc Mmacu Tijsta 103BOJISIE OLIIHUTH BiAIIOBiAHICTD MisK Macoro
JIOIWHYI Ta i1 3pOCTOM i BUBHAUUTH, UM € Maca HOPMAaJIbHOIO, HeIo-
CTaTHBOIO a00 HAAJIUIIIKOBOIO. IHIEKC Macu Tijla PO3PaxoBYETHCS

3a (hopMyJI0IO I:% , e m (Kr) — Maca JoguHu, h (M) — 3picT

groguay. Hampukian, 3HAUEHHS I[bOr0 iHAeKCY AJIs JIOAUHN, Maca

. . 60
saKoi cranoBuTh 60 Kr, a 3pict 170 cm, gopiBHIOE: I = — = 20,76 .

&4

Busuaure iHzeKc Macu Tija gys cebe Ta UJIeHIB CBOEl POSMHIM.

AOMALLUHE 3ABAAHHA

1 OOumciiTh 3HAUEHHS PAIiOHAILHOTO APO0Y:

6
1) — upu y=24; 3) 2xy npu x=3, y=4;
y Y- —2x
b-17 20x +
2) mpu b=-1;  4) —— ly| _ pu x=0,6, y=-12.
b+10 x*-3,2x+1,6
2 3HaWiAiTh 00JIaCTh JOIYCTUMHUX 3HAYEHb 3MiHHOI BUPa3y:
6 1 34 3-5x*
1) ——; 3) ; 5) ———; (g e
x x-12 3x+27 24-6|x|
4 9 12 518
2) —; 4) ——; 6) ———; 8 .
3x x+1 5x —40 14| x|-7

3 3uaigite 00JaCTh JOMYCTUMUX 3HAYEHDL 3MIiHHOI BUPAa3y:

1 & 21 3) 4x-24 16-x°
5x x-3° 9-x% 3x+33’

gy 8% ltx 2 4x®  x"-9
x-1 36-x2’ x?+49 2|x|—8.



4  BusnauTe 3HaK ApoOYy:

1) L opu y<-1; 3) 2% pu b<-2;
y b-9

4 T+a
2) —— mpu b>3; 4) —— mpu a<-7, b>6.
)3_b p ) 6, P

CxianmiTs, Bupas aJsd Po3B’sI3aHHA 3a1adi:

1) Ia Kyp’epu ONPOTATOM THUIKHSA PO3HECJMW PasoM 1 IaKe-
riB. KinbKicTh makeriB, JocTaBIeHUX IEPIIUM Kyp’ €poM,
BiIHOCUTBCSA 0 KiJIBKOCTi IMaKeTiB, JOCTABJIEHUX APYTUM
Kyp’epoM, AK 1:4. CKilbKM BChOrO IMAKeTiB JOCTAaBUB 34
meit mepiox apyruii kyp’ep?

2) ¥ pecropaHi MIBUAKOTO XapuyBaHHA KOMILIEKCHUN 00ix HaA
IBi mepcoHU KoIlITye X rpH. CKiJIbKM KOIITYyBaTUMe TAKUHA
00im Ha y mepcoH?

3) MapmipyTHuii aBTodyc mojae Bimcrans mixk KueBom Ta Xap-
KOBOM, III0 CTaHOBUTH 483 KM, i3 cepeqHBLOIO IIBUIKIiCTIO
80 kMm/roz. SIky BimcTams (y KM) 3aJUINIUTLCA MPOiXaTH IIHO-
My aBTOOyCy mo XapKoBa uepes x rof micud Buisgy 3 Kuesa?

4) Hos:xkuua Typucrcbkoro mapmpyty 120 km. Ilepima it apy-
ra rpynou TYPHUCTIiB [0Jal0Th Iefd MapIIPyT BiAMOBiAHO
3a aib nuis (a < b), pYyXaroyuch i3 MOCTIHHUMU MIBULKOCTS-
mu. OOuABi rpynu BUHMILIN HAa MapUIPYT OJHOYACHO. SIKuii
MJISAX SAJUIIUTHCA MOAOJATH APYTiHA I'PYIIi ITicjsd Toro, AK
mepliia rpyna 3aBepIIuTh MapIIpyT?

CxopoTits mpib:

1y 625 2

24-11
’ 5 3)
62-8

22.3.8° 61°

313 ‘210 . A 1018
’ ) 520.218'

CropucTaBIIuCh (POPMYyJIaMU CKOPOUEHOT0 MHOMKEHHS, PO3-
KJIaJiTh HAa MHOYKHHKM BHPAa3:

2
1) (g) -b?%;  2)81-y%  3) 9n%-0,36; 4) 0,25-64y°.

IlopatiTe y BuUrJIsAi MOBHOTO KBajpaTa MHOTOUJIEH:

1) x2—2ax+a?; 2) x2+6x+9; 3) 4m® —4mn+n?.

CropucraBmuch GOopMyIaMu CKOPOUEHOTO0 MHOMKEHHS, CIIPO-
CTiTHL BUpAaa:

1) (1-b)*+20-b%;
2) (a+2)2—4a—a2;

3) (40-21)(40+21)+21%;
4) (30-17)(30+17)+172.

§1

MPOMECIA

MpodeciiHun Kyp'ep moxe po-
crasutn go 200 nakertis KopecnoH-
peHuii npoTtarom poboyoro gHs.
[ns uiei poboth HeobxigHo maTH
TaKi 0cobMCTI IKOCTI: MOBINBHICTb,
NYHKTYyanbHiCTb, BWUTPMBAMICTb,
NOPSAAHICTb, KOMYHiIKabenbHicTb
ToLo.

MEPEPBA HA JIOT'IKY

Posrapaire cnoso, Wwo 3awmndpo-
BaHe B umcni 1412061412010121.

]

Konu Bam cnasae Ha
AYMKY rapHa iges, Aivre He-
rasHo.

Binn levitc

17



§2

OCHOBHA BJIACTUBICTb PAUIOHAJIBHOIO APOBY.
CKOPO4YEHHA OPOBIB

* 3 kBitHs 1973 p. KepiBHUK opHO-
ro 3 BigAinis Komnanii Motorola
MaprtiH Kynep ynepLue 3atene-
¢poHyBaB no mobinbHoMy Terne-
oHy nif, 4ac NPOrynsiHKK Mo
MaHxeTTeHy, UMM ayxKe 30m-
BYBaB MEPEXOMMX.

Y 1997 p. komnanis Siemens
BUMYCTMNA NepLUMi TenedoH
i3 KONMbOPOBMM EKPAHOM.
Y 1998 p. nobauus cBit nep-
WK TenedoH i3 CEHCOPHUM
pucnneem — Sharp PMC-1
Smart-phone. ¥ 2002 p. kom-
nanis Ericsson Bunyctuna nep-
LMK MOBinbHMM TenedoH 3 nig-
TpumKoto TexHonorii Bluetooth,
a KoMmnaHisi Samsung — nepLUMi
MobinbHuK TenedoH i3 Bbygo-
BaHOIO Kamepoto.

18

Bu HaBumnmcs ckopouyBaTtH 3BMuYanHi opobu Ta 3BOAMTH iX [O CMIfbHOrO 3Ha-
BHOPA MEHHMKA
CbOrogHI l l Bu nosHanomuTeCs 3 OCHOBHOO BACTUBICTIO paujioHanbHMX apobis
ﬁ
3ABXOM [S Bu 3morkeTe BM3HAUaTU PENTHHI MPOAYKLIT Ta 34JMCHIOBATH NPaBmnbHUI BUBIP }
J
AKTYAJIbHA 3A0AHA
Kypuau, 1o BucsitTioe HoBuuKu [T-TexHoOril, CKJIAaB peii-
Y BIDOMO BAM? TUHT MOOiLTBEHUX TeJedOoHiB 3a mMoKasHuKamMu: G — (QyHKIliOHAIb-

HicTb, @ — AKicThb, Z — 3pYy4YHiCTHL BUKOPUCTAHHS, D — musaiim,
k — iHgmkKaTop HenoJiKiB. PedATHMHT Bu3HauaBcA 3a (hopMyJI0I0

= 5G+4Q@+3Z+D . Kopucryrouncs ganumu Tabauili, BU3HauTe,
100+%
AKa MOJesb Teae(oHy Mae HAWBUIIIUNA PEUTUHT.

- Mogpenb NMoka3sHuk
TenedgoHy G o 7 D K :
[ ] I
A 5 4 4 5 16

B 3 4 5 36

C 4 3 4 3 41

Pos8’a3annsa

BuznaunMo pedTHMHI KOKHOI MOJeJIi 3a II0ZaH0I0 (DOPMYJIOIO.
Orpumaemo:

58 1 _51 3. L 47 1
47116 27 B 136 8’ © 7141 3°
1 mopiBHAHHS APO0iB OKpPEeMi 3 HUX CJIiJ] 3BECTH JI0 CIIiJIHBHOTO
1 1 . 1 4.4 3
sHaMeHHuka. OueBugHoO, 1m0 —>— . OCKiabK —=— 1 —>—, TO
2 3 2 8 8 8

1 3 o o .
E> g . OT:Ke, HAWBUIUN PEUTUHT Mae MOJeb A.

IIix yac pos3B’sa3yBaHHA 3aJa4 Ta BUKOHAHHSA PO3PaXyHKIB 10-
CHTBb YAaCTO JOBOAUTHCSA AK CKOPOUYBATH APOOM, TaK i 3BOAUTH iX
IO iHIITOro 3HaMEeHHMKA IILJIAXOM MHOMKEHHS UYMCeJbHMKAa Ta 3Ha-
MeHHHKAa Ha OJHe M Te caMe UHCJO.



§2

rOJNIOBHA IAEA

Bu suaere, 1m0 Bupasu a+b ta b+a € TOTOXKHO PiBHUMU IIpU KJIFOYOBI TEPMIHU
OyIb-AKMX 3HAUEHHAX 3MiHHUX a i b. PiBuicTh a+b=b+a Hasu-

) TOTOXHO PIiBHI BMpPa3u
BaIOTh MOMO}CHICMIO.

TOTOXHICTb

2 2
2a+a”+3a _ a” +5a OCHOBHa BNacTMBICTb

Posrisuemo piBHicTb . Il piBHiCTE € TO-

a-2 a-2 paujioHansHoro gpoby
TOYKHICTIO, IPOTe BUKOHYETHCA BOHA IIPU BCiX 3HAYEHHAX @, KPiM [OMOBHSNMBbHUI MHOMHMK
a=.2 . IIpu a=2 Bupasu, 110 YyTBOPIOIOTH PiBHiCTL, HE MAIOTH CKOPOUEHHS PaLiioHarb-
3MicTy. Horo apoby
o a(a-5) . . .
PiBHicTE ———*=a TaKOX € TOTOXKHICTIO IIPU BCiX @, KpiM

a-5
a=5. Ilpu a=>5 piBHicTs, He Mae 3MicTy, OCKiJIbKM 3HAMEHHUK
JiBOI YaCTHMHU MIPHU IILOMY 3HAUEHHI 3MiHHOI IepeTBOPIOETHCA Ha
HYJIb.

O3HaveHHs 1. TOTOXHO PiBHi BUpa3M — BUpas3M, BiAMOBIGHI
3HAYEeHHs SIKMX € PIBHUMM MPH Byab-IKMX OOMYCTUMMX 3HAYEH-

HSIX 3MIHHMX. <3AI‘IAM'9ITAI71TE! g

O3HauyeHHs 2. TOTOMHICTb — PIBHICTb, LLO BUMKOHYETLCA MPM
Byab-SKMX JOMYCTUMMX 3HAYEHHNAX 3MIHHMX.

Bu B:ke BMmieTe cKopouyBaTu 3BuUaiiHi Apodu. CKopoueHHs pa-
IMioHATBHUX APOOiB BUKOHYETHCA aHAJOTiuHO. CKOPOTUBIIIK pallio-
HaJIbHUI APi0, MU oTpuMaeMO APib, III0 TOTOMKHO HOPIBHIOE TaHOMY
Ha 00JIacTi JOIIyCTUMUX 3HAUEHb 3MiHHOI.

OCHOBHa BnacTHBICTb Apoby

ANS 3BMYalHMX APO6iB ANs pauioHanbHMX Apo6is <3 AMAM' ITAMTE! g
YnucenbHMK i 3HAMEHHMK : YucenbHWMK i 3HAMEHHMK paLiio-
Lpoby MOXKHa MOMHOMMTU : HanbHOro ApPoby MOXKHa MOMHO-
abo nopinuTh Ha opHe M Te © XKUTU abo NnopInUTM HA OJMH | TOM

caMe 4ucno, BigMiHHE BiO,: CaMMHM MHOXHMK, LLLO TOTOXHO M M-N
HYns, NPU LbOMY 3HAYEHHS - He [OPIBHIOE HYMIO, NPU LbOMY P PN’
apoby He 3MiHuTbCS: 3Ha4YeHHsl pauioHanbHoro gpoby P#0, N#0
15 15.3 45 HE 3MIHUTbCS:
20 203 60 M _M-N
15 53 3 P PN '
%:ﬁ=z- pe M, P, N — MHorouneHm,

npuyomy P i N TOTOXKHO He po-
PIBHIOIOTb HYTIHO.

18



Pospin 1

ﬁl MPUKITAL 1
%p
CropoTiTh Opib b , axkimo a#z0, bz0, c#0.
c
Posé’azanns
Kpok 3MicT ail Pesynbrar gii
I
KPOK 1 Busmaummo maiibinpmuii cnissamit IinbHUK unces 8 i 12. 4

KPOK 2 BusHaumMmo coiibHWN MHOXKHUK BupasiB a®b i abc?.

KPOK 3 Poskiamemo unceJbHUK i 3BHAMEHHUK HAa MHOXKHHUKHY (3 ypaxy-  4ab-2a>
BaHHAM KpOKiB 1 i 2).

KPOK 4 IToxinummo 4YmCceTbHUK i 3HAMEHHUK OTPHMAHOTO APO0OY HA IX 4 g¥ -2a% 242
CUinbHUN MHOXKHUK 4ab . -

8a°%p 2a%  24°
a 2=/{(W a2= az ,akmo az0, bz0, c#0.
12abc” A a¥ -3¢ 3¢

3anuc po36’a3anHA:

2
Bidnoesiov: 3a2 , armo a#0, b#0, c#0.
c

ﬁl MPUKIIAL, 2
CKopoTiTh Apid 8(14%‘;(1[) , agmio az0, b=0.
Posg’sa3aHnsa
- KPOK ...................................... 3MICTH” ........................................... P e3yanaT . m, ......... :

_E
KPOK 1 POSR.HaI[eMO YUCEJIbHUK HAa MHOXHUKH, IJIA IIbOI'O BUHECEMO 4a- (2 — b)

3a Oy°KKU BUpas 4a. ta-b

KPOK 2 CropoTuMo oTpuMaHUM Ipib Ha CHIIBHUN MHOKHUK YHCEIb- 9_p
HUKa Ta 3BHaAMEHHUKAa, TOOTO Ha BUpas 4a.

_ (2-b _
8a 4ab:/fﬂ( )=2 b,a}cmo az0, b#0.
4ab Aa-b b

3anuc po36é’a3aHHA:

Bidnosiov:

, axkimo a#0, b#0.

CropoueHHA ApoOy — Iie TiJIeHHSA YNCceJIbHUKA 1 BHAMEeHHUKA
a chpg 3HATH! > HA OOMH 1 TOH caMuil CHiIbHUI MHOMKHNUK, SKUHM TOTOMKHO He J0-

piBHIOE HYJIO Ta BigminHU#i Big 1.

20



§2

AJaroputr™M cKOpoYeHHS IPOOY

1. PosknamiTs ynceJabHUK i 3BHAMEHHUK APo0Yy HA MHOYKHUKH,
3aCTOCYBaBIIIM OAUH i3 BimtoMux cmocobiB (BUHECEeHHS CIIijib-
HOrO MHOXKHHKAa 3a OYKKHU, CIIOCi0 rpynyBaHHS, BUKOPUC-
TaHHA (OPMYJI CKOPOUEHOTO MHOKEHHsA) abo ix KoMmOiHaIrifo.

2. 3HaumiTh 00JIaCTh HOMYCTHMHUX 3HAUYEHDb PAIliOHAJTBHOTO
ApoOy.

3. BusHauTe CHLIbHNI MHOKHUK YMCEJbHINKA Ta 3HAMEHHUKA.

4. CroporiTh Apibd, TOAIIMBIIM YNCEILHUK i 3HaAMEHHUK APO0Y
Ha IX CIiIbHUN MHOMKHUK.

ﬁ] MPUKNAL 3
. _ 16a’-8a+1 " 3BEPHITb YBATY!
CroporiTs api6 ——————. . ) ,
’ 16a” -1 * (M-P)"=(P-M)
Poszs’sa3anna

B ymoBi He 3a3HaueHO, MIPpU AKUX 3HAUEHHSAX @ BUpPa3 Mae
amict. OT:Ke, i yac po3B’sA3yBaHHA MM MaeMO 3HANTU 00J1aCThb
IOIIyCTUMUX 3HAUEeHb 3MiHHOI. I[J1d IIbOT0 3pyYHO PO3KJIACTHU 3HA-
MeHHUK Ha MHOYXHUKU.

Kpok 3micT aji Pesynbtar gii :
1 ¥
. 16a2 -8a+1=(4a—-1)* —
PoskaamemMo uncelbHUK i 3BHAMEHHUK HA MHOMK- KBALDAT PI3HUII:
KPOK 1 HUKW, BUKOPUCTOBYIOUU (HOPMYJIU CKOPOUEHOTO ) ’
MHOKeHHS. 16a°-1= (4a—1)-(4a+1) —
PisHUIIA KBagpaTiB
3amnuiieMo api6 y BUIIALL, KOJU YHCEJBLHUK (4a _1)2
KPOK 2 ;i snamennux POBKJIAJEHO HAa MHOMKHUKHA.
(4a-1)-(4a+1)
(4a—1)-(4a+1):0 ;
KPOK 3 3HaligeMo 00JIaCTh OJOIYCTUMUX 3HAUEHb 3MiH-
HOI, PO3B’s3aBIIN BiAIOBigHE PiBHAHHA. a:il; omixe, OII3: a#+—
4
KPOK 4 Croporumo Ipib Ha CIiIbHUN MHOMKHUK (4a—1) , 4a-1 npu a#+s
BimMiHHUT Big HYJId. 4a+1
, 16a° —8a+1 (4a-1)* (4a-1)% 4a-1
3anuc po36’sa3aHHA: = = =
16a% -1 (4a-1)-(4a+1) M-(4a+1) 4a+1
opu a#t—
Bionosiov: nopu a#t—
a+1
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Pospin 1

a™ _gmn a™ _ 1
an an an—m
MPUr AOAMTE!

a-b+a-c=a(b+c)
ab-a-c=a(b-c)

MPUT AQAMTE!
(a+b)2 =a?+2ab+b?

(a—b)* = a® —2ab+b?

: B YMOBI 3aB[aHHs.

HMX BPOBIB BMKOHYIOTb Ha iX
O[3. byaemo Bu3HauaTH 1 3a- :
nucysatu y signosigb O[3
3MIHHMX, LLLO BXOAATb Y BMPA3, -
TINbKM SIKLWLO L& BMMAraetbcs :

% TPEHYEMOCS
1 Cxoporits api6:
6 5b ~10¢? 18¢%°
1) =3 3) —5 5 = )
a 156 15¢ 27ac™b
3 6a’ 14x%° ~18bx*y’
2) ——; 4y 6) Py 8 P
12m 30a -Tx"y —42xy
2 CxoporTiTs apio:
7(a+5b - 5_ 2
(a ); 1) x—2y : 7 20ab” -10ab”
a+5b 3x -6y 4ab-8ab®
2) x+y : 5) 18ab—3a; 8 6xzy+12x2 .
6(x+y) 3ab 15x"y +30x
4a+4b 15
3) 7, 6) ———;
a+b 5x+10xy
3 CxoporiTs api6:
a®-b* 12(a—b)4 4x® —4xy+y®
1) _; 4 222 g TR
(a+b) a®—2ab+b 2xy—-y
(x—y)2 a®-6a+9 x? —16y2
2) 2 2 ; 5) 2 ; 8) 2 2 M
6x” -6y a” -9 x“+8xy+16y
3) a’+2ab+b” : a®-25
(a+b)’ a®+10a+25

/" KITHOHOBUM MOMEHT

11106 3BecTHu ApPi6 40 HOBOTO 3BHAMEHHUKA, ITOTPiOHO 3HANTU
: 0onosHANbHUIL MHONCHUK (a00 TOZATKOBUM MHOMKHUK). )1 bO- :
: 'O MOKHA BHAMEHHUK, [0 SKOTO Tpeba 3BecTHu APi0, mOTianTH
Ha 3HAMEHHHUK IIOUYaTKOBOTO APOOY.

ﬁl MPUKIIAL, 4
3BeniTh apid :_n; o 3HaMeHHuKa 27 m2n’®.
Posé’a3anusa "
ceees 3 MICT . n“ ........................................... Pe3ynb .T.E;T. ;i.-l- ..............

Poskinazemo HOBUM 3HAMEHHUK 27m?n® ma muoxuurkun 27m2%n’® =3n?. 9m2n3;
. . 2 . o
KPOK 1 Tak, mob oauH i3 HuX mopiBHioBaB 3n° . MoKHa IOAi- [JOMOBHAJbHUNA MHOMKHUK —

autu 27m?n’®

Ha 3n? — wactka Bix minmeHHs i Oyae 9m®n

3

AOIIOBHAJIBHMM MHOMHHWKOM.



§2

Kpok 3micr aii Pesynbrar gii
. |

IToMHOKMMO YMCEeTBHUK 1 BHAMEHHUK 3aMaHOTO APOO0Y  8m-9m2n?

: KPOK 2 . . -

: HA OTPUMAHUN NOMOBHJILHAN MHOMKHUK. 3n2.9m2n®

: KPOK 3 BuKOHABIIIN MHOKEHHS B YMCEJIbHUKY Ta 3HAMEHHUH- 79m°n®

: Ky, OTPUMAaEMO IyKaHui Apio. 2Tm2n® .
2m®n?

Bidnosidv: 7 O
27Tm°n

AJropuT™M 3BeeHHS APOOY ( AJITOPUTM

10 HOBOTO (BiZOMOro) 3SHAMEeHHHKA

1. PosknamiTh HOBUII 3HAMEHHUK HA MHOMKHUKU, SKIIO IIOTPiOHO.
2. 3HaUAITH JOIOBHAJLHUN MHOMHUK, IIOMIJINBINN HOBUHN 3HA-
MEHHHK HA 3HAMEHHHUK II0YaTKOBOI'O APO0Y.

3. TloMHO;KTe UHMCEJBHUK 1 3HAMEHHUK IIOYATKOBOI'O APO0Y Y BIOOMO BAM?
Ha 3HAWIEHUN MTOMOBHAJLHUN MHOMKHUK. «KHura npo iHGIMCbKMM paxyHOK»
4. Bukownaire B pasi morpedu Aii B UMCEIbHUKY Ta SHAMEHHUKY BENMKOrO NEPCbKOro BYEHOTO
OTPUMAHOTO APOOY. IX c1. Anb-Xopesmi byna pyske Bi-
5. 3Banwumrite mykanui npi6, ypaxosyiouu O3. [LOMOIO CBOrO Hacy. IM's BueHoro

nepeknam sk «An-loputmi». 3ro-
AOM crocobu po3s's3yBaHHs 3a-

EI I_IPMKJ-IA,D' 5 Aa4y CTanM Ha3nBaTu anropmMTtMamu.
. . 4
3BemiTh Apid —b IO 3HaAMEeHHHKAa a®-b? mpu a#xb.
Posg’azannsa
) Kpok 3micr gii Pesynbrar gii

KPOK 1 Poskaagemo HaA MHODRHI/IRI/I HOBUIA {",HaMeHHI/IR, CKODHCTaB- 2 2 _ ( a— b)( a+ b)
much (GopMyJIOI0 Pi3HUITL KBaApaTiB.

BusnaunMo JOIIOBHAJNBHUN MHOMKHUK K YacTKYy Bim mi- (a—b)(a+b)

: KPOK 2 —:(a+b)

: JIeHHS HOBOI'O 3HAMEHHIKA Ha 3HAMEHHUK 3aJaH0ro APo0y. a—b

: KPOK 3 IToMHOMKUMO HA OOMOBHAJBHUN MHOMHUK UYNCEJbHUK 4(a+b)

: i BHAMeHHUK 3aJaHOTO0 APO0Y. —(a _ b) (a+ b)

E KPOK 4 o . 4(a+b)

: Buxonasiu gii B 3HaMeHHUKY, OTPUMAEMO IITYKAHUHA Apio. —

a”-b .
4(a+b

Bidnosidv: (2—2) .

a”-b
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Pospin 1

NPT ADLAMTE!

R m m-a ma

1

n n-a na
az0

. mo_ m-a-b _ mab

n B n-a-b B nab '
az0, b#0

/" KIIKOYOBMA MOMEHT
: MepLw HiX CKOPOTUTH Apib, uu-
CenbHMK i 3HAMEHHMK HeobXigHo :

: PO3KNAacTU Ha MHOXHMKM.

3BEPHITb YBAT'Y!

. Y uncenbhuky ppoby

: OCTa@HHbOI [Li€I0 € MHOMEHHS, *
: TOMy Api6 MOXHa CKOPOTMTH :

_ 1,3-(01+2)_a+2
. g, ==

Y uucenbHuky ppoby

§Ha3

6

: OCTaHHbLOIO [li€l0 € [0[,aBaHHA :
: (a He MHOXeHHs), TOMY CKopo- :

* yyBaTu gpi6 He MoxHa!

TPEHYEMOCH

4 3Benits apio:

-3
1) — 1o sHaMeHHUKAa x3; 3) 5 [0 BHAMEeHHUKa 14a3b5;
x a
5x 5 5
2) 5 /0 BHaMeHHUKa 3y°; 4) - [0 3BHaMeHHHuKa 32cm”.
3y m
5) IO 3HAMEHHUKAa b2 —az;
—a
6) o 3BHaMeHHUKa 3x—12y ;
x—4y
5b 9
7) o sHamMeHHuKa 4-12b+9b°;
2-3b
2 —
8) i 10 3HaMeHHHUKa 4x2 +43cy+y2 .
2x+y

3HaK «MiHyC», III0 MiCTUTHCS IIepeJ ApodoM, MosKe OyTu BHe-
CeHU# AK Yy UHNCEJNbHUK, TaK i B 3HAMEeHHUK JIPo0y:

a -a a a-c _c-a _a-c
m m  -m’ n-k n-k k-n’
a-m _ m-a a-m _ 1
m-a m-a a-m )

3-(a+2)

3a+2

IHTENEKTY AJNIbHMMU ®DITHEC

1 Cxkoporits api6, ypaxoByouu 00JIaCTh Oro SOIYCTUMUX 3HA-
YeHb:

a(x+7) 9(4-k) 20a”(m-2)
7(x+7)’ %) (k-4) ’ %) ab(2-m)
am(x-2)’ 4a(4c-8) 8(-c?+5)

2 Po3skiaaziTh Ha MHOKHUKM YMCEJbHUK 1 3HAMEHHUK Ipo0y Ta
CKOPOTiTh HOTO0:

a®+6a . 3) y2—9 . 5) (m+7)2 .
2a+12° 3+y 2m+14 "’
4a-16 x—5 6x—-21
2) — ; 4) 5 —.
a” —4a 25-x (7—2x)

3 Croporith api6, ypaxoByOun 00JI4aCTh Or0 AOIYCTUMUX 3HA-
YeHb:

4 2 19
—_ —_ + —
1) 2, 3) 0, 5) L
2 5 3 18
(x+y) a +a a -1
2 2 6 3 30
+ t°—t —
2) (m x) : 1) -t 6) m28m -
-2m-—2x t°—t m-—-m



4

5

1Y)

2)

6

3anunIiTh YacTKy y BUTJIAAL Apo0y Ta CKOPOTITH HOTO0:

1) (8+m3):(m2—4); 4) (a3—36a):(a2—12a+36);
5) (aﬁ—a):(a7—a2);

6) (—t7—1°):(¢+1).

2) (a+5):(a®+125);
3) («® +14x+49): (14+2x);

3BeniTh Apib:

12x%a 2¢7
o 3HaMeHHUKa 4a; 3)

IO 3HAMEHHUKAa 3;

16x%a’ c®

24m”® 16cx°

30m r3z IO 3HaMEeHHUKAa 5n2; 4) 24(:362 o 3HaMeHHUKa 15c¢ .
mn cx

ITonynsamis MopchbKUX KOTUKIB Ha meaxomy octpoBi B 1900 p.
craHoBuJia m ocobmu, a B 1920 p. — (m—5000) 0COOMH.
¥ ckinbKu pasiB 3MeHINNWJIAaCA IMOIMYJIAIid MOPCHKUX KOTUKIB
nporarom 20 pokiB Ha IbOMY OCTPOBi? 3amuIIiTL BiAIOBiAL
Yy BUTJIAI PaIfioHAJBHOTO BUPA3y Ta SHANAITH MOT0 3HAUEHHS,
armo: 1) m=15000; 2) m=10000.

CxopoTith apib:

1 (2a+2b)* t?-9 25a% -1
(a+b)’ (3t-9)*’ (15a+3)*

) (m-n)* (2t+8)° (-3a—6)"

) 2 2 4) 2 ’ 6) 2 M
(5m—5n) 16 -1t a“+4a+4

3ABAAHHA I3 3IPKOIO

ITomipryitiTe, uu € mofaHi TBEPAKEHHA IPaBUILHUMU. Binmo-

Biib OOT'PYHTYIiTE.

5x .
1) 3HaueHHA BUpAa3y s ITOPiBHIOE HYJIIO ITIPU X =5.
x f—

-1 3
2) Bupas a 1 He Mae 3micty mpu x=1.
x+

. bx-1
3) Hpi6 i—o MOKHA CKOPOTUTH HA 5, OTPUMABIIU B PE3YJIb-

. -1
TaTi CKOPOUEeHHSA BUpa3 ad
. 24a°p®
4) Ipio a 5~ He MOXXHA CKOPOTHUTH.
32cm

- 2x -2
5) fAxmo ——2-=50, 10 =Y =100.

X +y X +y

§2
|

MEPEPBA HA NIOT'IKY

LlikaBui ppi6. Y ubomy pebyci
KoxHa ByKBa nosHavae ogHy Lmd-
py. OpHakosi 6ykBu nosHayaroTb
OfiHaKOBI LUMdpPH, pi3Hi BykBu —
PisHi LMdpH. 3ipoykaMMu No3Ha-
YEHO 3HaKM MHOXeHHs. Yomy po-
piBHIOBaTMME Lien apib nicns Bcix
MOXIMBMX CKOPOYEHb?

Li*I*K*A*B*UN+I
D'*P*|*E

Sal

Oxoppx Mora (yrop. Pdlya
Gyorgy, anrn. George Polya;
1887-1985) — yropcbkui, LwiBen-
LLAPCbKMI Ta aMEPMKAHCbKMM Ma-
TEMATHK i neparor, npodecop
CreHdoppcbkoro yHisepcurery.
[Mona BBa)as, LLO MaTemaTuKa
€ LUKOMOKO MMCNEHHS, WO XOpO-
MK yuMTeNb MOXE [JOMOMOrTH
yuHtO HabpaTt cmaky fo camo-
CTIMHOrO MMCNeHHsi. ABTop Bi-
BOMMX KHUI «SK po3B's3yBatu
3apavy», «Matemartuka i npaepo-
nogibHi MipkysaHHsi» Towo, Mona
6arato 3pobue gns nonynspu3ayi
MaTEMaTHKM.
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Pospin 1

@ OujHIoBaHHs1, BapiaHT 2 poboTt — 3HAIO. BMIFO. MOXY

B IHTEPHET-MIATPMMLI NiBPYYHMKA

CAMOCTIMHA POBOTA Ne 2

. .. 2b '
1 Cxoporits gpi6 — - 6 o xosxkuoro Bupasy (1—3) mobepiTh TOTOM-
........................ O e, 1O piBHwmit ftomy Bupas (A-T), axmo x #-3.
R . 5 - 2_ ..........................................
1 x“ -9 A 1
- 3b2 4:b2 x+3
2 2
...... 67 SUUU VUL UL SRR , X% +6x+9 b x-3
x+3 1
2 C b 1pi6 =2 ) B i3
KODPOTITHh AP 6 ; (x_g) +12x
........................................................... (x+3)2 r x+3
A b B o A
L 1 -3 3 : x
: 3 3 7 Bigomo, mo —=0,25. 3HaigiTs, 3HAUEHHA
........................................................... ——
3
3 Yowmy mopiBHIOE Api6 — , axkmo — =307 _
n 1) i; 2) M
AR : x x
A b B r
1 N 4 2_ 0 2
10 — 60 90 : 8 CupocriTs Bupas ox” ~30xat5a
10 12x—4a

4 Ha AKUH NONOBHAJBHUII MHOMHUK CJILZ IIO-
MHOMKUTH UMCEJIbHUK i 3HAMEHHHUK IPOo0y

SL , 1100 3BECTH #OT0 10 3HAMeHHUKA 6a’ ? Y BIOOMO BAM?
a

A b B r

2 6a’ 3a 2a

5 Haykosmi Ascrparii mouanu BUKOPHUCTO-
BYBaTHU APOHU JAJIA CIIOCTEPEKEHHS 3a aKy-
agamu B okeaHi. [To6amsy omHOTO y36epesx-

JKs ApoH 3adikcyBaB IepHIOTO AHA 3TPalo OpoH (Big aHrn. drone — ppxmine) — 6e3ninoT-

3 a4 aKyJ, a APyroro JHS — 3TPaio 3 (a+9) HWMM MiTanbHMIM anapar, 3anpPorpamoBaH1i Ha BU-
aKyJ. ¥ CKiJIBKHM pasiB KiIbKicTh aKyJI, 3a- KOHaHHs NMeBHMX 3aBAaHb. [lpoHu BUKOpMCTOBY-
(ircoBarux meporo gHA, Oy1a MEHIIOIO 3a tOTb, HANPHKNag, Mif 4ac MOLLYKY Ta PATYBarbHUX
KLIBKiCTBb aKyJ1, 3adiKCOBaHUX APYIOro JHA? onepaLii, fns nepemilieHHs BaHTaxis (ixi, me-
........................................ g [MKAMEHTIB TOLL0) Y BAKKOROCTYMHY MICLIEBICTS,
A 9 : ons 360py BaHMX NPoO BPOXKak, CNOCTEPEKEH-
a ga HS 33 NepecyBaHHSIM TBapWH, doTorpadyBaHHs

249 r . 3 BUCOTH Ta iH.



§2
MATH FOR LIFE

3A[0AYA «CTPAXOBI KOHCYJIbTAHTU»

Y Tabauili HaBegeHO Pe3yJIbTAaTH HPOLAKY CTPAXOBUX IIOJIiCiB MAMBYTHA NPOMECIA
KOHCYJIbTAHTAMU 3a TUMKIEeHb. IIpoananisyiiTe e(peKTUBHICTb pO- =
00T KOHCYJILTAHTIB, JABIIN BiAIOBiAb HA 3aIIMTAHHSI.

OHi THMXKHSA
KoHcynbTaHTh

MH Bt Cp Yr Mr C6
I I =

Axnron 21 34 18 29 55 42
Onema o] 10 119 1,24 [ .4 |.50 | .54 . Cepen, HaiibinbLu nepcnekTusHIx
E Birauiit 492 30 17 37 48 39 E npocpeciﬁ CbOrofJHi BCe yacTiwe
.................................................................................................................................................................... Ha3MBalOTh npoq)eciro cTpaxoBo-
: Codin 25 43 38 16 49 33 .- ro arexta. Moro pobota nonsrae
................................................................................. o nowyky Knicwtia Ta yKnagan
1 XTO0 3 KOHCYJIbTAHTIB IPOJaB HAMOLIbIIE MOIiciB? 3 HUMM J,OrOBOpPIB MalHOBOro abo

ocobuctoro crpaxyeanHs. LLnsxu
Of,ePKaHHA npodecii: HaBYaHHS
B CEPEAHbOMY creujanbHomy abo
3 fxoro € cepeqHA KiMbKiCTh IOJIiCiB, MPOJAHUX yCiMa KOHCYJIb- BMLLOMY HaBYaNbHOMY 3aKnapj 3a
TAaHTAMU 3a OAWH JIeHb? Pe3ynbraT OKpYIJIiTH 4O IiIWX. daxom «Crpaxosa cnpasa», «Ke-
pYyBaHHs cTpaxyBaHHsm», «<Komep-
LiMHe i couiarnbHe CTpaxyBaHHS».

2 CxjaamiTh peTHHT KOHCYJLTAHTIB 3a KiIbKIiCTIO IIPOJAHUX IIO-
JiciB (y HOPAOKY 3MEHINIeHHS KiJTbKOCTi).

4 YV axuii qesb O0yJo NPOJaHO HAaMEHINY KiJlbKicTh momaicis?

AOMALUHE 3ABAOAHHA

Al
1 Cxoporith npi6: i
3aepaHHs 1 — [Mpuknagyn 1-3
30x* 1x® +18x+1 _6 2
1) +yg; 3) %; 5) w; 3aspanHs 2 — [Mpuknagm 4, 5
12x7y 8lx" -1 Sxy-y 3aspaHHa 3 — IHTenexTyansHui
5a’b 4) - a®-36 g X 49y’ Githec 6
—10a2 ~5a% 5 2® 122436 5 2 +14xy+49y2 . 3aBpaHHs 4 — |HTel‘IeKTyal1le4M
titHec 7
2 3sepits apib6:
9°
1) —— 1o 3HaMeHHUKa 8a2b2;
4a
2) a IO 3HAMEHHUKAa a? —9b2;
a+3b
7b 9
3) —— nmo smameHnHukKa 160° —24b+9;
4b-3
7 —
4) i 10 sHaMeHHHKa 49x2 +14xy+y2 .
Tx+y

27



Pospin 1

41 BIDOMO BAM?

KaponiHo-byras — kypopTHui pe-
rioH Ha YopHomopcbkomy y3be-
pexki Opecbkoi obnacTi, pos-
TAlLOBaHMM Ha MOYaTKy MilaHoI
KOCH, WO po3mexoBye YopHe
mope Ta [JHICTPOBCbKMIM NMMaH.
BeaaeTbcs ogHUM i3 HanbinbLu
€KOJOrYHO YMCTMX MICL Ha LbO-
My y36epexxi.

41 BIDOMO BAM?

AHgpin LLlesueHko — neren-
DapHUK YKpaiHCbKui dyTbornicT,
HanKpawmn 6ombappgup B icTo-
pii HawuioHanbHOI 36ipHOT YKpaiHu
3 oyt6ony. Y 2003 p. ctaB nep-
UMM YKpaIHLEM, sikui Burpas Jliry
yemnionis. Y 2004 p. otpumas
npu3 «30M0THI M'U» IK HaWUKpa-
wur doytbonict Esponu.

28

Cepenusa TeMIepaTypa moBiTpsa Ha YopHOMOPCHEKOMY y30epesk-
oK1 mob6amsy Omecu cTaHOBUIIA (3x) °C. Boxga B mopi mporpina-
cA B CEPEHBOMY IO (x+2) °C. ¥V ckinbKu pasiB Temmeparypa
moBiTpsaA OyJia Gi/IBIIOI0 3a TEMIIEPATypPy BoAu? SaluIIiTh Bif-
HOBib Y BUTJIAI pallioHaJbHOTO BUPAa3y Ta 3HAUIITH HOTO 3HA-
yeHHd, AKIo: 1) x=8; 2) x=10.

CropoTits apib:

1) M; 3) M; 5) x® —2xy +y”* .
(x—4)2 (x—l)5 (5y—5x)2
gy 22-10 g (@41’ ; g (6a+6b)°
(p-5)° (3x+3)° a®+2ab+b*

Bimowmo, 1m0 a+3b=10. 3uaiigiTh 3HaUEHHA BUPAa3y:
0 . 2) (a+3b)° ; 3) 4a’ +24ab+36b"
a+3b 200 50
Bimowmo, 1m0 ab=>5. 3HanaiTh 3HAUEHHA BUPAa3Yy:
ab abc azbzy5 1256°n5
1) —; 2) —; 3) =3 4) ———
15 10c¢ 100y a’v’n

Burkonaiite mii:

2 5 11 2 5 3
1) —+———; 2) 18-3—; 3) 6——2—.

9 9 9 17 7 7
Po3B’sikiTh piBHAHHS:

29 13 14 23 13 2 23
P2 _ 18 gy x M2 g (18 ) 2 28

32 32 38 38 38 17 17 17

o yuemmioHaTy cBiTYy 3 (pyTOOJY OHOBJIIOBAIU MOKPUTTA (GYT-

7 .
60JILHOTO TOJA. Hepmoro AHA IIOKPUJIN % IIJIOIII1 IIOJIdA,

11 .
a Ipyroro gHA — 36 miaomti. Ary maomy moasa (y km?) sa-

JUMINAJIOCS IIOKPUTH, AKIIO moJie Mae opMy IPAMOKYTHUKA,
minpuHa AKoro cranoButh 90 M, a goBxuua — 120 m?

&

Po3B’ s3yBaHHS 3a4a4 — NpaKTMHYHE MMUCTELTBO, Mo4i6-
He [0 N/IaBaHHS, KaTaHHS Ha mxax abo rpm Ha gopreniaHo;
HaBYMTMCS HOrO MOXKIIMBO, TiNIbKM HACIIAYHOYM FaPHI 3Pa3Kn
Ta@ NOCTIMHO MPAKTUKYIOUYMCh.
Ixoppx MNMona



§3

AOOABAHHA TA BIOHIMAHHA PAUIOHATIBHNX
APOBIB 3 OAHAKOBMW SHAMEHHUNKAMUW

BYOPA [e Bu pisHanucs, siK popgaeBat Ta BigHIMAaTH 3BMYaliHi gpobu ]
v
CbOrOHI I I Bu HaBumTeCs popasati Ta BigHIMaTH paLioHanbHi gpobu
ﬁ
3ABKIN Bu 3morkeTe npopaxoByBaTh BracHui BrofKeT i MpuiMaTh NpaBmribHi €KOHO-
) MIYHI pilLeHHs

AKTYAJIbHA 3A0AHA

Ha saxymniBiio mpusiB AjIs mepeMosKIliB MaTeMaTUYHOI OJIiMITi-
agu OyJio BumIijieHO A I'pH, i3 Hux B rpu — Ha Quemku, C TpH —
Ha HaByIIHUKHK. CKiJIbKM KOIITYy€E OAWH IOAAPYHKOBUII Habip, I0
SAKOT0 BXOJATH OAHA (PJIeIlIKa i1 oJHa Imapa HaBYNIHUKIB, AKIIO ITi
Habopu po3paxoBaHi Ha N IPU30BUX MicCI[b?

Pos8’azanna

OueBuguo, mo A=B+C. Ilina oguiei ¢Genrku cTaHOBUTH

B . - . C
~ T'PH, a IIiHa OMHiel mapu HaABYIIHUKIB — ~ rpH. OT:Ke, OnUH

. B C
HOJapyHKOBUU HAOIpP KOIITYeE (F-‘_F) T'PH.

3 inmoro 600Ky, OCKiJIbKU BCi Habopu OLHAKOBIi, IiHY OgHO-
ro MOJXHA BU3HAUUTH, IMOALJIUBIIN 3arajJbHy CYMY BUILJIEHUX KO-
ITiB HA KiJgbKicTh HabopiB. TakuM UMHOM, OTPUMYEMO TOTOXKHICTH

B C_B+C_A
N N N N

Pamionansai gpodu gomaroTh abo BiZHIMAOThL 3a TAKUM CAMIM
aJITOPUTMOM, IO ¥ 3BUYAMHI Apodbu. €auHe, IO CIi B3ATH 10 yBa-
Ir'u: il BUKOHYIOTHCS JIMIIE Ha 00JIACTi TOIyCTUMHUX 3HAYEHb 3MiH-
HHMX, SKi BXOASATH Y BUpPAas.

rOJNIOBHA IAEA

Bu B:ke BMmieTe BUKOHYyBaTH apudMeTUUHi Aii 31 3BuUaiHUMU
apobamu. Ilpuragaemo, 11o:

+
a,b_atb

C c Cc

, Ie a, b, c — mesaki umciaa, mpuuomy c=0.

Y1 BIDOMO BAM?

Y 2019 p. €sponeicbka matema-
THYHa onimniaga gns gisyat EGMO
BNepLe npoxoguna B YKpaiHi.
Okpim yuacHuub i3 €Bponu, po
3MaraHb TaKOX JONyYMNnCs Npep-
craeHuyi CLUA, Snowii, Mekcuky,
Asctpanii, Kanapy, Yuni, bpasunii,
Caypiscbkoi Apasii, IHAil Towo.
Ycboro 6yno 196 KoHKypcaHTOK
i3 pi3HMX KpaiH. 3a pe3ynbTaTamu
3MaraHb KomaHga Ykpainu nocina
nepLue micue.

KJIFKO4YOBI TEPMIHA

[0ofaBaHHA Ta BigHIMaHHS
paujioHanbHux gpobis

CKOPOUYEHHS paLioHarnb-
HMx gpobie

obnacTtb 4ONYyCTMMMX
3Ha4YeHb

29



Pospin 1

LLlo6 poAaat™ paujioHanbHi apobu 3 0OgHaKOBMMM 3HAMEHHUKAMM,
Tpeba [opaTH iX YMCErNbHMKM, @ 3HAMEHHMK 3armLnTH 6e3 3MiH.

- Sy LLlo6 BigHATH paLioHanbHi 4pobu 3 0QHAKOBUMMM 3HAMEHHUKAMM,
SANAMATAMTE! >> Tpeba BigHATH iX YMCENbHMKM, @ 3HAMEHHHUK 3armLmMTh 6e3 3MiH.

a b atbd
=
c c c

ne a, b, c — MHorouneHu, npuyomy c#0.

I

Anaropurm nomaBauHa (BigmiMauHa) Ipo06iB

AJITOPHUTM ) 3 OTHAKOBMMH 3HAMEHHHNKaAMU

1. Bamumrits giro gomaBauHsa (BigHiMaHHA) YKCeIbHUKIB APO0iB,
BUKOPUCTOBYIOUH CITiJIbBHY PHUCKY, & BHAMEHHUK 3aJINIIITE TOKU
caMui.

2. BukonailiTe B OTpUMAHOMY UYMCEJbHUKY BiAgmoBimmi il mo-
raBaHHA (BigHiMaHHA).

3. PoskpuiiTe Ay:XKU i 3BeAiTh MOLiOHI JOZAHKMU, AKIIO IIO-
TpibHO.

4. CKOpOTiTh OTPUMAHUN APi0, AKIIO IIe MOYKJIIBO.

ﬁl MPUKIAL 1
a2
Buxonaiitre mii: - .
a-3 a-3
Posg’azannsa
Kpok 3micT gii PesynbTar gii
I
KPOK 1 3HaiigeMo 00JIaCTh AOMYCTUMUX 3HAUEHDb 3MiHHOI. Ol3: a#3

: 3acTocyeMo IpaBUJIO BimHiMaHHA IpPoOiB 3 OMHAKOBUMU 3HA- 9—_g2
: KPOK 2 yennmkamu ta sanumemo PisHUITI0, BUKOPUCTOBYIOUM CITiJIb-

a-3
HY PHUCKY.
' KPOK 3 [lepesipumo, um MOXkHA CKOPOTHTH OTPUMAaHUi Api6. s (3-a)(3+a)
: IILOTO PO3KJIAZeMO Ha MHOKHUKH UHCEIbHUK APO6y. a—3
: . . a a
" KPOK 4 Ockinerkm a—3=—(8-a) i — =—-—, BUHeceMO BHAK «—» (3—a)(3+a)
. _m m —_——
i3 3HAaMeHHMKA i MOCTaBUMO ¥OTO0 Iepes Apobom. 3-a

On3 (a#3).

Bionosios: —(3+a).
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% TPEHYEMOCS

1 Buxkonaiite gmii:

3 8 25 2 geeceecsesactstecrccscsnssnssons .
1) =-=; 5) — -2 ; "
x x y+5 y+5 3BEPHITb YBAT'Y!
12 4 b2 49 : a-b
2) ——; 6) - : =-1
a a b-7 b-T . b-a
3x+3 12 a®+b* 2ab
+ ; 7 - ;
3x+15 3x+15 (a-b)(a+4) (a-b)(a+4)
14 2yy? 2
1) tx 6x : 3 x“+y N xy .
14-5x 14-5x (y+16)(x+y) (y+16)(x+y)
glrewwnan2
10x* +5x° — 2022 I
Hano Bupas a x4 a , oe x#0. IToxigiTe mMOYJIEHHO 3BEPHITb YBATY!
5x . atb a b
. : =—x—,cz0
YlCeJLHUK BHpa3y Ha MOro 3HaMEeHHUK. 3 ¢ c ¢
Pose’ssanna e
Kpok 3mict aii PesynbTart gii
1
. . 10x*  5x°  20x?
: KPOK 1 TJoninmmo mounerHo uncensEUK Apoby Ha HOTO SHAMEHHHK. T
5x 5x 5x
KPOK 2 CKOpOoTHIMO KOJRH’I/II/I i3 mpo6iB. 3ayBasKMMO, III0 OTPUMAHUN 94t
BUPAa3 € CyMOIO I[iJIOT0 BUPa3y Ta APo0OBOrO. x2

4
Bionogidv: 2+ x° -— -
X

% TPEHYEMOCS

2 TlominiTh IOYJIeHHO YMCeJLHUK IIOLAHOI0 BUpa3y Ha Moro 3Ha-

a+2 12m -3m® +9m*

D »Ae az0;  5) - , e m#0; MEPEPBA HA JIOTIKY
Cnpobyiite 6e3 gonomoru Kanb-
8 5 3
2) b5 , e b#0; 6) 6n —4n5 —2n , e nz0; Kynstopa 3a 40 ceKyHp, BU3HaUM-
b 2n T, SKuH i3 BOBYTKIB € BinbLumm —
5 _4(a? 2 351-354 un 352-353.
3 20(a+2b 4la” +4ab+4b
3)&%,;&- x#0; 7) (a+20)" 4 - ),,u;e a#-2b;
x 20(a+2b)
4 2 2
Ty -yt 7(8x—y) —70|9x" —6xy+y
4) LY ne y=0; 8) (32-y)" 70 - ),,ae y#3x.
35(3x-y)
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Pozpgin 1

ﬁl MPUKNAQL 3

. 2x% -4 2_nq
ITo6ynmyiiTe rpadik QYyHKI y= x x_Xx *
x

Posé’asanna
Kpok 3micT gji Pezynbtar gii :
1 -

: 3HalizeMo 00/aCcTh OJONYCTHUMUX 3HAUEHb
: KPOK 1 BUpa3y, AKUM 3aJaHOo (pyHKIio (Bupas, mo O3: x#0
. MiCTUTBCS B IIpaBiii vacTuHi piBHOCTI).

: KPOK 2 Bukonaemo gmifo BigHiMaHHS palioHaJIBLHUX x x x
npobiB 3 OHAKOBUMU 3HAMEHHUKAaMU. 2 +3x x(x+3)

KPOK 3 Samumemo 3afaHy QYHKIiI0, BHKOPUCTO- x(x+3)
BYIOUM OTPUMAaHUM Apib, CKOPOTUMO APiO. y

Yy
: ITo6ymyemo rpadik pysKIii y=x+3 . Buny- 3 /
: KPOK 4 YuMo Ha rpadiky TouKy, abcruca Kol Jopis- T
HIOE€ HYJI0, ocKimbku x=0 He BxoauTsh B OJ13 -3 T
(muB. Kpok 1). OTpuMmaemo 1ykanuii rpadik. /‘ ol T T Tk
(% TPEHYEMOCS
3 IloOygmyiiTe rpadikmu QyHKIINA:
SR v .............. . o . o
p KJTKO4HOBMN MOMEHT : 1) y= H o) y=——ro+
: x x-2 2-x
Bypytoun rpadiku, : 9 2
nam'satante npo O13. : 2) y= X +2x ; 6) y= dx—x +1;
¢ X X
3x 3 —2x—x> 3x
3) y=—r -2 7y y=2XTX | 3%,
x-1 x-1 x x
2 2
4)y=8 x+ 3x; 8)y=5xx+x x
x+4 4+x x x
IHTENEKTYAJNbHUH DITHEC
3BEPHITb YBAFY! : 1 Buxonaiite gii:
| a-b=-(b-a) : 1) 2a—3m+m—3a; 3) —2 - ¢ 5
S A N a-bm bm—a (c_a) (a_c)
b—a+c a-b 3 6¢
2) — 4) 5= >
a+b-c c—-a-b (2c—1) (1—2c)
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§3

2 JloseniTh, 10 IpH OYAb-AKOMY HATYPAJILHOMY 3HAYEHHI M 3HAYEH-

m m+l m+2 m+3 m+4 .
HsA BUpPas3y ?+ 5 + 5 + 5 + 5 Oye I[iJINM UKCJIOM.

oooooooooooooooooooooooooooooo

3 JIoseniTs, IO IPHU BCiX AOINYCTHMUX 3HAUEHHSAX 3MiHHOI 3HA-

a®+27a 9a%+27 ) ) 3BEPHITb YBATI'Y!
YeHHSA BUPA3Y 5+ ;- He 3aJIe’KUTh Bix a i HabyBae .- 3 3
(a-3)°  (3-a) t e (m-n)"=—(n-m)
TiTBKY JOJZATHUX 3HAUEHB. : 2 2
-+ (m-n)=(n-m)
4 BuxkoHaiiTe nogaBaHHA (BigHiMaHHA) Ipo0iB Ta CKOPOTITH OTpU- - a b a b :
MaHUl BUPa3, AKIIO e MOKJIMBO: 227 ap b-a b-a :
14 5 25 ? :
1) - ; 4) ———- y —; po_a-b_
4a+7 T+4a y +5y  byty C b-a
9 10a—4 2 _ . o
2) a n a . 5) b +2b+12b 25 .
4-a a-4 b-5 5-b
2 2
2 8 20 m-n m+n
3) mnz_ mn2+ mnz; 6) ( 2 )2+(2 )2 .
14mn 14mn 14mn m°+n n“+m
5 TIlogatitTe npi6 y Burasaai cymu a6o pisHHUIN KiJIbKOX IiJINX 4n S s
IPOOOBUX BUPA3iB, MOUWJIEHHO MOAIJIMBIIY YNCEJIbHUK HA 3HA- IHTEPHET- :
MEHHUK, AKIIO IIe MOXKJIHBO: : NOCHITAHHA
: O3HalloMNIoBanbHY BEPCito Mpo-
—An+k 9 10, 11 19x%m -1 2 : :
1) u; 2) %; 3) a m2 26xm .t rpamu Advanced Grapher gna :
3a a x m : nobypoeu rpadikie MOXKHa 3Ha- -
6 TlobGynyiiTe rpadik QyHKINT: 2 MTH 33 NOCMNAHHAM
9% _ 6 3_x 12-9x https: / /www.alentum.com/ :
1) y=—-2x+1; 2) y= - . e eeeeerernsneeststesnsnsnsasansnnes -
x x—5 5-—x

3ABAAHHA I3 3IPKOIO

IlomipryifiTe, uu € mofaHi TBEPAKEHHA IIPaBUJILHUMU. Binmo-
Bifib OOT'PYHTYIiTE.

3 1
1) dxmo a=—, To —=——.
4 a

a a a . 3a
2) Bupas —+—+— TOTOKHO JOPiBHIOE BUpPa3sy — .
b b b 3b .
Mwuxaino Bacunbosuy Octporpap-

3) STxmo m__m__e o m__a CbKMEi (180]—1862) — BMJJ.aTH.Mﬁ
x+y x+y x+y YKPaiHCbKMH MaTeMaTHk, cneuia-

. nicT 3 aHaniTM4YHoOI Ta HebecHoT me-

4) 3uHaueHHsS BUPaA3y - mopisuioe 1 mpu x #3. XaHIKM, MaTeMaTM4YHOro aHanisy
x-3 x-3 | MaTeMaTHuHOI (Pi3uKK, rigpome-

245 B4l xaHiku Ta Banictukm. LLle 3a sutTa

5) SHaueHHA BHPa3y 241 2241 AOPIBHIOE HYJLIO. CYYaCHMKM BU3HAMNM HOTO FEHIEM.
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Pospin 1

@ OuiHroBaHHs, BapiaHT 2 pobotn —
B IHTEPHET-MIATPMMLI NiBPYYHMKA

8 2
1 —+—=
m
A b B
10 1 10
2 2m
o 142 _
3x 3x
A b B
16
— 4 12
3x
3 5n+1_
n
A b B
1 1
E+—— 5+— 6
n o n n
4 Sxio =—4, TO +
x+y x+y
A B
16 8 -8

4 BIOOMO BAM?
Yneplue TEpMIH «CTapTan» BUHWK
y CLUA B 1939 p. CtypneHtn Cren-
dopacbroro yHiBepeutety . MNak-
Kapg i B. XetonetT, cTtBOptOtOUM
CBilM HEBEMMKMIM MPOEKT, Ha3BamnM
oro craptanom (Big aHrn. Start-
up — CTapTyBaTH, 3anyckaru). I3
4acoM Liel cTapTan nepeTBopHBCS
Ha BENMYe3Hy M YCriLLHY KOMMaHito
«XbtonetT-lNakkapg».
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3HALIO, BMIIKO, MOXY
CAMOCTIMHA POBOTA Ne 3

5 V¥V soomapky Turp i jeomapy 3a t IHIB CIIOMKU-
BaIOTh @ KI'i b Kr m’aca BignoBiguo. CKiIbKu
KijJorpamiB M’sica CIIOKHBAIOTEL 3a OOUH JeHb

oooooooooooooooooooo

r TUTP i Jeomaps pasom?
L0m b | e
A b B r
................. , N ab b
a+b ab t
r 6 o xoxxuoro supasy (1—3) mobepiThb TOTOMHO
4 piBHuit iomy Bupas (A-T'), axio b#5.
.......... , Y25
b-5 b-5 A 5
b>+25 10b
5 7 b b+5
.................... b-5 b-5
r , b B b-5
b-5 b-5
r
T S
7 Buxownaiire gmii: x"+9 + 6x
? = S (x+8)(x-1)  (x+8)(x-1)
x+y
8 IosemiTh TOTOXKHICTD
K -4 2k-5 B3k-k°
0 — + =1, axmo k#-1.

k+1 k+1 kE+1

MATH FOR LIFE

3A0AYA «CTAPTAIN»

5 . .
3aCHOBHUKU craprany BUTpaTHMJIM — KOIIT1IB, BUALJIECHUX
n

iHBecTOpoOM Ha IEePIIOMYy eTalli, Ha Oe3mocepemsHe PO3POOJIEHHS
2 . 3 .

MIPOAYKTY, — KOIITIiB — Ha BUBUYEHHS PUHKY, — KOIITiB — Ha
n n

pospobaenus pexaamu, a 4000 rpa — Ha po3BUTOK OizHecy. 3HAali-

IiTh n, SKIMOo iHBecTop Ha mepmiomy etani sugiaus 20 000 rpH.



AOMALUHE 3ABAAHHA

Buxonaiite mii:

§3

Al
1]

9 5 yz 16 3aepanHs 1 — [Mpuknag 1
1) —+—; - 3aepaHHs 2 — [Mpuknag 2
a a y+4 y+4 3aBpaHHd 3 —  [HTEneKTyanbHuM
gy O¥8x  Tx 2 x*+25  10x chitHec 1
9-4x 9-4x (x+y)(x—5) (x+y)(x—5) ) 3aBpaHHs 4 — Math for Life
3aepanHs 5 — [Mpuknag 3
2 IlopaiiTe y BUIJISLL CyMH IIiJIoro i ;po6oBOoro Bupasis api6:
b+1 12m® —4am' 2
1)L,Ile b#0; 3) " m3 +8m , e m#0;
b 4m
6 2 10 5
-3 25n" +10n° —b5n
2) Y20 e y#0; 4) 3 , me nz0.
3 Buxownatite mii:
1) 62+25 : 5) 5’; 315y s pmmreescssesseresseresterestanees
¢ ¢ A A MPUFALAMTE!
2) 8 + a 12k B 3c .
8-a a-8’ 1662 - ?-16k% it a~b=~(b-a)
2 _ . 2 2
3) b312+ 16b2; 7) ’"22— ‘;’" L, e (a-b) =(b-a)
(b-1)" (1-b) (’?— )2 (2-m) . a2—b2:(a+b)(a—b)
H Y ___5 . gy Y26y 8-12y - e
(v-5)° (5-p) (v-2) (2-y)

3BEPHITb YBATY!

- 1 . .
4  Cepriii BurpaTus ; Tpolieii, 3apobieHNX 3a MeBHUU uac, Ha

. .1 .
KYIiBJIIO IKHUHCIB, " BiJ moJIoBUHU 3apo0JieHuX rpouieil —

HA IOMOBHEHHS PaxXyHKY Mo0OiabHOro Teiaedony, 90 rpu — Ha
KBUTKU B KiHo. Ilicia mporo B Cepria samumuiaocs 160 rpH.
3HanngiTe k, akmio Cepriit sapoous 1000 rpH.

4 Bifl, M [OPIBHIOE a m
b b

5 IloGynyiiTe rpa@ikm PyHKITIN:

4+x 3x
D) y= - ;

x—-2 x-2 x x

Buxronaiite mii:

bararo 4oro 3 ma-
TEMAaTUKM He 3a/MLLAETb-
cs B nam'ari, ane Kosnu
3po3ymiew ii, ToAi nerko

1) l_l; 3) N 7 : 5) E_i, npu Haro4i 3rafatu npu-
2 3 35 25 21 35 3abyre.
1 1 5 4 3 5
2) ———; 4) ————; —+— M. B. Octporpapcbkui
i ) 59 59 ) 28 "1z porpan
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§ 4 AOOOABAHHA TA BIOHIMAHHA PAUIOHAJIBHNX
APOBIB 13 PIBHUMN SHAMEHHUKAMK

' Bu HaBumnucsa popasaTt M BigHIMaTK pauioHanbHi apobyu 3 ogHaKOBMMM 3Ha-
BHOPA ) MEHHUKaMM
Bu pizHaeTecs, sk popasaTth M BigHIMAaTH pauioHanbHi opobu 3 pisHMMM 3Ha-
CbOrOAHI MEHHUKAMMU
ﬁ
3ABX M [e Bu 3moxkeTe po3paxyBatu 3aranbHuM Hac manbyTHIX nopopoXKen ]
»

41 BIDOMO BAM?

YemnioHaT E€eponm 3 pyTbony —
rONOBHE 3MaraHHs HaLjioHaNbHMX
36ipHMX, WO NPoBOAUTLCS Nig, Ke-
piBHMUTBOM YEMA KOXHI 4 pokH,
nounHaroun 3 1960 p. Y 2012 p.
Liei YeMMIOHAT NMPOoXopauB B YKpaiHi
Ta [Monbuyi nig racnom «Teopumo
iCTOpItO pPasom».

KJIFOYOBI TEPMIHA
pauioHanbHui api6
obnacTb fonyCcTMMMX
3Ha4YeHb paLioHanbHOro
Apoby

AOAA@BaHHS paLlioHanbHMX
apobis

BiAHIMaHHS paLioHanbHMUX
npobis

CKOpOU€eHHs apobis

36

AKTYAJNIbHA 3A0A4HA

g 3aHATH Pi3KYJABTYPOIO CIOHCOPU 3aKYIIUJIU AJIA IIKOJIU
¢yToosbHI Ta 6ackeTb0bHI M Aui. 3a p 6acKeTOOIBPHUX M’ AUYiB 3a-
miaatuau M rpH, a 3a kB pyToonbuux M’ auiB — N rpu. Ha ckinbku
GyTOOIBLHNI M’ SY JOPOKUNIT 3a 6aCKEeTOOJIbHUHA?

Poszs’a3annsa

. N
ITina oguoTO (PyTOONBLHOTO M’sIUa CTAHOBUTH > 06ackeT00JIb-

M . . e

Horo — — . II106 3HaiiTu pisHUIO, CJaif Big minum GyTdoIBHOrO
p

M’ a4a (DOpPoKUOro) BifHATH IiHy 0aCKeTOOJIBHOTO (IeIeBIIIOro).

. . N M
TakuM YMHOM, CJIiJ] 3HAUTH 3HAUEHHS BUPa3y U

Mu orpumanmu apobu 3 pisHuMu 3HamMeHHuKamu. OT:Ke, BU-
HUKAae 3alUTAHHA: AK JomaBaTu abo BimHiMaTu apobu, 1110 MAiTh
pisHi 3HamMeHHUKI?

rOJIOBHA IAEA

Bu B:Ke 3HaeTe, K JOAAIOTH Ta BigHIMAaIOTh 3BHUUANHI Apodu
3 pisuumMu 3HameHHuUKamu. Ilpuramzaemo:

+
a + b adzxbc

c d cd
Ie a, b, ¢, d — pesaki uucna, npuuomy c#0, d#0. Hanmpukaan:

3 .5 _3° 5% 33452 19
14 21 72 7.3 7-2-3 42
Amajoriugo momamTh i BifHiMaiOTh palioHaJbHI Apo0u 3 pis-
HAMUJ 3HAMEHHUKAMH.



LLlo6 popnatun (BigHSAATM) pauioHanbHi Apobu 3 pi3HMMHK 3Ha-
MEeHHMKaMM, HeobXigHO 3BeCTH IX A0 CMiNbHOIrO 3HAMEHHMKA Ta
BMKOHATK [fji 3@ anropMTMOM popasaHHs (BigHimaHHs) gpobis
3 OJJHAKOBMMM 3HAMEHHMKAaMM.

HaiipasxkausimuMm mix yac gomaBaHHs Ta BigHiMaHHS APo0OiB

€ SHAXOMXKEeHHA CIIiILHOTO 3HAMEHHUKA.

1.
2.

3.

AaropuT™M 3HAXOIKEeHHSA CIIJIFHOTO 3HAMEHHHMKA TPOo0iB
PoskiaaniTh Ha MHOMKHUKNA KOMKHUN 3HAMEHHUK.

3HaWIiThP HAWMEHIIIe CITiJIbHEe KpaTHe YMCJIOBUX KoedilieH-
TiB, IO MIiCTATHLCS B OTPUMAHUX PO3KJIAAAX.

YTBOPiTHL JOOYTOK, IO MiCTUTHUME YUCJIOBUN KoediIlieHT
(muB. 1. 2) Ta BCi MHOKHUKU-BUPA3HU, 1[0 BXOAATH Y PO3KJIA-
ar. MHOKHUKH, M0 IIOBTOPIOIOTHCA, CJIil OpaTu 3 HAMOiIb-
IITUM TTOKAa3HUKOM creneHsa. OTpuMaHuil 10OYTOK € CIiJIBHUM
3HAMEHHUKOM JpO0iB.

Hasegemo Kinbka MpuKJIaIiB 3SHAXOAMKEHHSA CIiJIbHUX 3HAMEH-

HUKiB IBOX IpoOiB.

3HaMEeHHWK ppobis

§4

< 3AMNAM'STAMTE! g

A, B _AD*BC
cC D cp
pe A, B, C, D — MHorounenu,
C+0, D#0

( ANITOPUTM

1.
2.
3.
4.

ot

6.

7.

8.

Anroputm momaBaHHs (BimHiMaHHSA) TPOO6iB
3 pisHUMU 3HAMEeHHUKaMH

PosknagiTe Ha MHOKHUKY KOMKHUN 3HAMEHHUK.

3uaiigite Ol13 3MiHHUX, IIT0 BXOAATH y BUPAa3.

SHaANIITEH CUiIBbHUI 3HAMEHHUK JaHUX APOOiB.

BusHauTe 7OIOBHAJBHI MHOKHUKY 10 YNCEJIbHUKA KOMKHOTO
Ipo0y (I1e MHOKHUKH, IO MiCTATHCA B CHLILHOMY 3HAMEHHU-
Ky Ta BificyTHi B JaHOMY 3HaAMEHHUKY).

ITomHOKTE UMCeIbHUKY Ha BiAIIOBIAHI JOIIOBHAIBHI MHOMKHUKI.
3aluIliTe y HOBOMY APo0i: Yy UMceIbHUKY — BiAIIOBiAHY cymy
a00 pisHUII0 OTPUMAHUX NOOYTKiB, a B 3HAMEHHUKY — CIIiJIb-
HUH 3HAMEHHUK TAaHUX APOOiB.

Poskpuiite 1y:xKu, 3BeiTh IOAi0OHI JOMAaHKM, CIIPOCTITHL BUPAa3
Y UYHUCEJLHUKY Ta CKOPOTiTh OTPUMAHUN APi0, SKIITO MOKJINIBO.
3anuIliTe BiAmoBias, ypaxosyiouu O13.

Mpunknapg, 1 Mpuknap, 2 Mpuknap 3 Mpwnknap, 4

1 5 9 4 3 3 3
Rpobu 6xy ’ 123cy3 mbnt’ m®n? a-m’ a+m (m+n) ’ (m—n)(m+n)
CninbHMM 12xy3 ment (a—m)(a+m) (m+n)2 (m_n)

( ANITOPUTM

3BEPHITb YBAT'Y!

" OueBUAHO, WO CiNbHAM 3Ha-
MeHHMKOM ppobis € pobyTtok
ix 3HameHHuKiB. [poTe, sk Bu
6aunnm Ha npuknagax, TakuM
CMiNbHMIM 3HAMEHHWK He 3aBXKAM
. € HaM3PYYHILLMM.
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Pospin 1

ﬁl MPUKJIAL 1
. . 2 5
BukonaiiTe nii y Bupasi 9_+6_ , BUBHAUMBIIN 00JaCTh I0-
x x
OYCTUMUX 3HAUEHBb 3MiHHOI.
Posé’a3anusa
Kpok 3MicT aii Pesynbrar gii
1 -
KPOK 1 3maitnemo OJI3 3minHOi, 1110 BXOAUTH Y BHUpPAa3. Ool3: x+#0
PoskaameMo 3HaMeHHUK KOKHOTO APOOY HA MHOMK-
KPOK 2 A APODY 9x=3-3-x; 6x=32-x
HUKUI
KPOK 3 B:anumeMO Ipobu 3 ypaXyBaHHSAM OTPUMAaHUX PO3KJIA- 2 + 5
I1B. 3-3-x 382-x
Busnaunmo HaliMmeHIIe cIliJibHe KpaTHe 3HAMEHHUKIB,
KPOK 4 . . . 3.3.2.x
AKe U Oyme CHiIbHUM 3HAMEHHHKOM IpPO0iB.
KPOK 5 3HalifieMo JOTOBHAJIbHI MHOKHUKY, PO3IIIUBIIH CIIiIb- 9 \2 5 \3
HUII 3HAMEHHUK Ha 3HAMEHHUK KOYKHOTO APOo0y. 3.3.x + 3.9.x
3amnuineMo B 3HaMeHHUKAaX APO0iB CIiJIbHUM 3HaMeH- 9.9 9.9
HUK, IOMHOXNMO YMCeIbHUKN HA BiAIOBigHI momoB 3 +— =—
HAJbHI MHOKHUKHN Ta BUKOHAEMO IOJABAHHS. 32x 3 2x 372«
KPOK 7 Buxonaemo fii B 4NCeJBbHUKY Ta 3HAMEHHUKY, Ilepe- 4415 19
KOHa€EMOCs, II[0 OTPUMAHUKN APi0 € HECKOPOTHUM. 9.9.x = 18
19
Bionosidv: ——, x#0.
18x
(% TPEHYEMOCS
3BEPHITb YBATY! : 1 Buxomaiire zii:
E. O[3 3MiHHMX, LLLO BXOAATb Y MO- : 5 2 6 b
| ORS swix, wosopate yno- 4y a4, 1 242, (R
: 4aTKOBMM paLlioHanbHMM BUPA3, : 2 4 y by 3x!  6x2
He.3aB>+<,n,m 36iraetbca 3 O3 : x x 3y 3x y
: 3MIHHMX B OTPMMaHOMY cripolie- 2) 376’ 9) —+—% 8) st —%-
HoMy Bupasi. [lpoTe came noyar- : xox 10a Sa
: KOBMIf BMpa3 BM3Ha4Yae obnactb : 3) 3 1 6) 4 _m,
: AOMYCTUMMX 3HAYEHb, OCKIMbKM : b 2b a® a

CKOpOUyBaTH Apib MOXHA nuiue
: Ha Bupas, BiLMIHHMI Big Hyns. -E EI MPUKITAL 2

CopocriTh Bupas, BUKOHABINU Aii 3 pamnioHaJdbHUMH apoba-
x+2 x-2 16

x—2 x+2 x%2-4

MM:

. Busmaure gonycTuMmi sHaUeHHS 3MiHHOI.
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Pose’a3anusa
Kpok 3MmicT gji Pesynbrtar gii :
3 B
3HaMeHHUKM NepHInX ABOX ApPoOiB He
KPOK | MOXYTh OyTHU PO3KJaNeHI Ha MHOKHUKH. 2_4- (x—2)(x+2)
PoskimazeMo Ha MHOMKHUKMN 3HAMEHHUK
TPEeTHOro APO0Y.

3uatinemo OJI3 Bupasy (3ayBasKuMO, IO
KPOK 2 TPETHOMY 3HAMEHHUKY KOXKHUM MHOM- OHI3: x %12
HUK Mae OyTHU BiIMiHHUM Bim HyJId).

BusHauuMo coiibHUE 3HAMEHHUK TPHOX

KPOK 3 TPOBIE. (x—2)(x+2)

KPOK 4 3HalgeMo JOMOBHAJLHI MHOMHHUKU IO x4+ 2 4 g2 16 \!
KOJKHOI0 APODY. x-2  x+2  (x-2)(x+2)

3anuiremMo B 3SHaMEeHHUKY IPo0y CITiIbHUHN

KPOK 5 3HAMEHHUK, TOMHOKUMO YHCETbHUKHN Ha  (x+ 2)2 —(x—z)2 -16
BIATOBI/HI JONOBHATGHI MHOXHUKH T2 32- (x—2)(x+2)
IIAIIIEMO B YHCEJbHUKY OTPIMAHUI BIPA3.

?t4x+4-(x"-4x+4)-16 _
KPOK 6 IlepeTBOPUMO BUpAa3 y UNCEJIbHUKY. * * (x * ) = 8x—16
(x—2)(x+2) (x—2)(x+2)
KPOK 7 Poskiazemo unceIbHUK Ha MHOYKHUKU Ta 8x—-16 g( x— 2) 8
CKOPOTHMO OTPUMAaHUI Apil. (x-2)(x+2) = (x-2)(x+2) = 19
Bionosiov: , x#X2.
x+2

(% TPEHYEMOCS

2 BukomaiiTe mii: = g eeresesitiiiiteaes 5
I A 1 H
3 3 245 9200 V NMAM'ATAUTE!
1) —+———; .
X

’ 5 - ) 1 H I
x(x_l) ) a-5 (a—5)(a+5) . Yci I'IepeT.BOpeHHﬂ pau.|0Han|: :
. HMX ﬂ,pO6IB BUKOHYIOTb Ha IX :

2 4 y-6 24y O[3. bynemo Bu3Ha4atH i 3a- -
2) —- ; 6) + ; . nucyBsaTH gignosige OM3 :
x  x(x+2) y+6 (y-6)(y+6) : Y y BIAMOBIA :
© 3MiHHMX, LLO BXOAATL y BMPA3, :
3 1 m+3 m-3 36 ° TINbKM SKLLO Lle BMMAaraeTbcs -
(a+4)(a-3) a+4 m-3 m+3 m?-9 : B YMOBi 3aB[aHHS.
1 2 4 2
4) -2 ; 8) + Y + :
a+6 (a—l)(a+6) 5x—y (5x—y)(5x+y) 5x+y
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Pospin 1

ﬁl MPUKIAL 3
IMozaiiTe y BUrIsiAi 4po6y Bupas 2— ——, aKImo m#9.
Posé’a3annsa
Kpok 3MicT aii Pesynbrtar gii

18-m 297" 18-m"

ITogamo unucao 2 y BUrIAAl gpoby i3 3HA- 2

KPOK 1  mennukom 1 Ta 3BeIeMO JBa OTpPUMAaHi 9-m 1 9-m
: . 2(9-m)-(18-m)
IPOo0U [0 CHiJILHOIO 3HAMEHHUKA (9—m) .=
9-m

KPOK 2 POBKDHEMO B UMCENBHUKY AyKKM Ta 3Be-  2(9-m)—(18-m) 18-2m-18+m _ -m
: IeMO MOAiOHI JOmaHKH. - -

: Posginmnmo unceslbHUK i 3HAMEHHUK OJIEp-
: KPOK 3 :xamoro npo6y ma (-1) i ckopucraemoca ——=——
BJIACTHUBIiCTIO —(a — b) =b-a.

Bidnosiov:

m-9

(% TPEHYEMOCS

3 TlogaiiTe y BUrIAAL Apo0y BUpas:

............................. 2 2
y " 1) L 47; 3) ———r; 5) g — 2t *SkR
MNP AOAUNTE! : t-1 r+1 k+n
. . 2 Q.2
a2 E 2) 6-—18_, 4) -, 6) ~0=8a" 4.,
1 : x+3 c—13 b-a
................................... 2 2
7 c“+4d +3d+ 4cd e
c—2d 2d—c
2, 2
8) 49a° +n _on+ 14an Ta
n-"Ta Ta—n

IHTENEKTY AlIbHHUMU ®DITHEC

1 TIlomaiiTe y BUrIAmi pody cymy abo pPisHUINIO JBOX BHPAa3iB:

reecoeeeeeccccccccsssssnnnns . 1 L_L; 4) 5 — 5 ;
V MPUT ADLAMTE! : 12x 18« x—-4 x+4
. 2) Sx T 5) 2a_, 2a .
(a-b)(a+b)=a®-b" 3a 9’ 1+6a 6a-1’
................................... 3) 3 + 3 ; 6 3y _ 3y .
m+n m-n 2y-1 2y+1
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Buxromnaiite gii 3 pamiomajgbHUMEI IpobaMmu:

1) m+L; 3) 3a+ 5) a+—0;
2 2b a-3

9) 4- 2, 1) Ta-2, 6) 2m——"_
m y m-2

Buxkomnaiite aii 3 pamionajgbHUME podaMm:

1) y3—1+y—2 . 1) 5 B 3 .
y! v 3(m-n) 4(m+n)’
2) a+b b-a a’-b> 5 27@, a+2 16
b a ab a+2 a-2 4-4%°
3) x+y+ y . 6) 36 _a—3_a+3
y  x-y’ a*~9 a+3 3-a

Buxomnaiite gii 3 pamioHaJgbHUMEI IpobaMmu:

x 2 y 2
) 2 4 ¥ 2
x®-4 x+2 (y-2)° 2-vy
m 2 1 1
2) 2 ; 5 — T3
(m+2) m+2 t°—6t+9 t°-9
a 2 1 1
3) — - ; 6) —; — .
a“-4a+4 a-2 m°-10m+25 25-m

3amaua «Exckypceia». [[na yuuiB 8-ro KJjacy mIaHyeThbCA MO-

isgxa Ha eKcKypcitoo. [lo miciisg mpusHaueHHA HEOOXiTHO CIIO-

yaTKy ixatu aBrodycom 40 KM, a moTiM — moTAroM. 3arajbHa

BimcTaHb g0 Micia mpusHaueHHA cTaHOBUTHL 140 KM. Cepen-

HS MBUIKiCTh pyxy moTsara Ha 30 KM/ron 6iybIlia 3a cepemHio

HMIBUAKICTE PyXy aBToOyca.

1) 3anuirits Bupas, 3a SKMM MOKHA 3HANTH 3arajJbHUMN dyac
MOIBAKM, AKIIO MIBUIKICTE aBTOOyCA X KM/TO/I.

2) O0umciTh 3araJbHUM Yac MOi3KM, SKIMO IITBUAKICTL aBTO-
Ooyca 70 xMm/Toz.

3) YpaxoByouu OTpUMAaHUN Pe3yabTaT, BU3HAUTE, UM BCTUTHE
KJIac HoixXaTu A0 Miclld Ipu3HaUueHHA 0 IIOUYaTKy eKCKypcii,
AKIITO BoHA posnounmHaeThbed o 14:00, a B moisaky KJiac Bu-
pymuTts o 12:00.

CupocriTh Bupas:

Tx+28 4 a—1 1-b

1) 2 ; 3) 2 2
(—x—4) x+4 ab—a ab-b
14 12x2 - 20x+1

2) a2+ 7 : 1) x 203c+ 6+ x .
9-a a-3 9x° -16 4-3x

§4
IR

MEPEPBA HA NOTIKY

Cnpobynre 3a 20 cekyHg 6e3 po-
NOMOIH KarbKynsaTOpa BU3HAUMTH,
sKe 3 umcen € Binbwmm — neptue

umM gpyre:

420 211 5 209
" 978 977’ ) 977 °

MAMBYTHS NMPOMECIS

TypucTHyHa ranysb € OfHIEIO 3 Hak-
nepcrnekTuBHiWKXx. [ocsigyeHi
MeHe[XXepHu 3 TYPU3MY BiNbHO
OpPIEHTYIOTbCS Y BEMM4E3HMX O6-
csirax iHpopmauji Ta briMckaBuyHO
KOMBIHYHOTb Pi3HOMAHITHI BapiaHTH
BILMOUMHKY.

MPUr AQAMTE!
. (—(JL—b)2 = (a+b)2

—
|
—
—




Pospin 1

Crieer MNon Oxo6c¢ (aHrn. Steven
Paul Jobs; 1955-2011), 6inbw Bi-
pommn gk Crie Oxobc, — opmH
i3 3acHOBHMKIB KopropaLlii Apple
Ta aHimauinHoi ctygii Pixar. Jlo-
OMHa, KA 3MIHMNA CBIT, KEPYHOUM
po3pobkamu iMac, iTunes, iPod,
iPhone, iPad, poseutkom Apple
Store, iTunes Store, App Store,
iBookstore.

41 BIDOMO BAM?

TpiaTnoH — oniMMINCbKUM BMA,
CrOPTY, WO CKNABaEThCs 3 TPbOX
pi3HMX 3MmaraHb (nnaeaHHs, Beno-
neperoHu, Kpoc), sKi cnigyroTb
opHe 3a ofHum. Y 2015 p. Han-
CHMNbHILLMI NapaTpiaTinoHicT Ykpai-
HW Bacunb 3aKpeBcbKWM nepemir Ha
yemnioHaTti €sponu Ta etani Kybka
cgity, aB 2017 p. 3p06y8 6poH30-

BY Haropogy Ha 4YeMnioHaTi CBiTy.

4 S
v
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eecccccce

3ABAAHHA I3 3IPKOIO

ITomipkyiiTe, uu € mofaHi TBepAKEHHA IIpaBUJIbHUMU. Binmo-
Biib OOTPYHTYIITE.

i
x—a a-x

1) Cywma Bupasis IOPiBHIOE HYJIIO IIPU X #da .

.1 1 .1 . 3
2) Cywma BupasiB —, — i — nopiBuioe —- mpu a#0.
a a

a a® 3
b 24b?
3) fxmo —+—=1,10 — 2 =1 npu a#0, b=0.
b a ab
y2
4) 3HaueHHd BUPa3y —; IomaTHe Ipu Y # 3.
Yy —-6y+9

5) fAxrmio 1 Kr amenbCHUHIB KOIITYyE X I'PH, a 1 KT JUMOHIB —
Y TPH, TO N KT alleJbCHHIB i m KI JIMMOHIiB pa3oM KOIITYIOTH
(nx+my) r'pH.

MATH FOR LIFE

3A0AYA «TPIATIHOH»

3MaraHHA 3 TPiaTJ0OHY CKJIAZAIOThCS 3 ILJIABAHHSA, BeJiomepe-
roHiB i Kpocy. ¥ Tabuiuii HaBemeHO BifcraHi, AKi oguH i3 TpiaT-
JIOHICTiB ITOZ0JIAaB Ha KOKHOMY eTalli, Ta cepelHi IMIBUAKOCTI HOTO
PYyXy Ha BifHOBiZHMUX eramax.

- Eran BigcTtaHb S, KM LWeunakicts v, kM /rog, :
: I
IInaBanusa 0,5 v
. Besioneperonu 22 16v
: Kpoc 6 v+6 .

1 SBamwumriTs Bupas, 3a AKMM MOYKHA BU3HAUNWTH 3arajJbHUI yac t,
BUTPAUeHU Ha MOJOJAaHHS BCiX eTalriB, AKIIO t, — uac, BU-
TPavYeHU TPiaTIIOHICTOM Ha IIJIABAHHA, {, — Ha BEJIOIIEPETOHH,

t, — Ha KpocC.

2 OGuuciaiTh 3araJbHHU 4yac t, AKIIO cepefHaA IIBUAKICTH, i3
AKOIO IIJIUB TPiaTJIOHICT, cTaHOBUJIA 2 KM/TOI.

3 VYpaxoByouum OTPpUMAHI pe3yJbTaTH, BU3HAUTE, UM IIOTPAIIUB
TpiaTJIOHiCT y IpU3epu, SKIN0 YUACHUK, AKHWU IIOCiB TpeTe Mic-
e, IMOJ0JIAB yCi eTamu sMarauus 3a 2 ToJ.



3HAKO, BMIIO,
1 1
1 —+—=
m 3m
A b
4 1
3m 4m
PZ-L-
y vy
A b
2-y 1
2 )
Yy Yy
3 4 + 4 _
a-b b-a
A b
8
0
a-b
1 1
4 —— -
n n+l
A b
1
— -1
n(n+1)

AOMALUHE 3ABAAHHA

1 Buxosnaiite gmii:

MOXY

§4

@ OuiHroBaHHS, BapiaHT 2 pobotn —
B IHTEPHET-MIATPUMLI NiJPYYHMKA

CAMOCTIMHA POBOTA Ne 4

5) 2+t
n

9 n
"o e

7

2
n

8)

5 Ilepmia MUTHHIA IPOIYCKAE B CEPEIHBO-
My m TYPHUCTiB KOXKHi X roj, a Apyra MHUT-
HUIA — N TYPUCTiB KOKHi y rox. CKiIbKUT
B CepeIHbBOMY TYPUCTiB IIEPETUHAIOTH KOPIOH
yepes OOMABI MUTHUITI IIOTOAWHNI?

B r
m+n x+y
x+y m+n

6 o xosxuoro Bupasy (1-3) mobepiTh TOTOMK-
HO piBHHiIT ftomy Bupas (A-T), axkmo a#0,

az1t3.
1l+ ..... 3 A .......... 1 ......
a a(a—3) a(a2—9)
. 1
2 1 6 a®-9
a-3 a?-9 1
2 a-3
3 a+3 B a-3 1
12a(a-3) 12a(a+3) a+3
20 2
7 Buxownaiite mii: - n
m-5n m?-25n% m+5n
18x%-12x 4

8 IloBemiTh TOTOKHICTH

AKIITO X #—.
3

Al
3aBpaHHs 1
3aBgaHHs 3
m __n . 3aspaHHs 4
4y5  8y° ’ 3aBpaHHs 5
5a b
193 + PO 3aBgaHHs 6

2 3HalAiTh HAIMEHIINN CHiIbHUN 3HAMEHHUK APOO6iB:

3b b 4 1

1) - ==
5 10 a 3a

1

2) £+5_y; 4) _+L;
6 2 x 4x
x+y 3x-2y y4

1) —=; ; 5 2)
x 4x x—y

a
)

ab 4

a-b

(b-a)

a+b’ Ba+5b

9x2-12x+4 3x-2

N 2

_)

Mouknap, 1
Mpuknag, 2
Mpuknag 3
[HTeneKTyanbHuM
hitHec 5
[HTeneKTyanbHuM

hiTHec 6
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41 BIDOMO BAM!?

PadpTHr — LuBMAKiCHMM cnnas rip-
CbKOIO PiYKOIO Yepe3 Moporu Ha
HagyBHOMY 4OBHI (padi), nnoty
abo barpapui. PadptuHr B YkpaiHi
cTae Aepani nonynsapHiLLMM.

&

bysb 4ecHum i3 cammum
coboro i 3 NoAbMM, 3aBIKAM
pobu Bce BYaCHO, HIKONMM He
34aBakvcs, igM Ao CBOIX Ui-
NIeH, HaBITb SKLLO BCE nora-

Ho.
Cris >kobc

44

3 Buxomnatite fii, BU3HAUMBIIU 00JACTEL AOINYCTUMUX 3HAUYeHDb

BUDAa3y:
3 6 3 12
1) S 5y 112 *
a a(a—2) x—3 (x—3)(x+3)
4 12 -4 1
2) —- — 6) b + 6o ;
a a(a+3) b+4  (b-4)(b+4)
3) 2 1 7y ntd_n-4, 64
(b+5)(b-2) b+5 n-4 n+4 n®-16
b 1 3 24b 3
4) - ; 8) -— 5+ .
(b-38)(b+1) b+1 a-4b a?-16b> a+4b
4 TlopaiiTe y BUIIALl Apo0y BUpas:
3 4x* +5
1) > +3; 5) Bx—— Y
y—-1 x+y
4 3 4n®
2) 24+ : 6) mn+4n —3]1,;
x—2 m+n
2 2 2
25b 10ab
3) L _n; O P
n+1 a—5b 5b—a
2 2 2
16 8
4 m-—"—; 8) X Yy S g,
m+2 4x -y y—4x

5 TypucTu BUPIIIMIM MOIJUCTHU MO piurni Ha Galigapkax Bin
0as3u BiAIIIOUMHKY M0 HANOJJIMIKUOrO HaCEJeHOro HyHKTY. Bin-
CTaHb, AKY BOHU MaJIX IOZ0JATU B 00MABA OOKM, CTAHOBUTH
10 kM. Ilepiri 5 kM TypuUCTU IJIWBJIXA IPOTH Tedii 3i MIBUAKI-
CTIO (0—3) KM/TOJ, a HasaJ — 3a Teuielo piuKu 3i mBUAKiCTIO
(v+3) KM/rox. 3anuIIiTh BUpas, 3a SKUM MOKHA BU3HAUU-
TH 3araJIbHUN Yac, BUTPAUEHUN TYpPUCTaAMM Ha BCIO IIOOPOXK.

6 CupocriTh Bupas:

6a+30 2 5+x 5+y
1) ) - 5 3) 9 + 9
(-a-5)" a+5 xy-x° xy-y
6 3 3 28a® +55a+25
2) - n + ’ 4) a " a +2 a+ )
n-64 8-n 5—4a 16a®-25

' Bukomnaitite mii:

7 1 24 15 12 24
DY 3) 2 -2y 5) s
2 7 25 48 5
22 1 4 40 2
9) 8 .22, 4) —. = 6) 20,20
11 3 13 13 63 9



BMPA3M, LLLO HE MICTATH |

nNIACYMOBYEMO BHUBYEHE B § 1—4

lig PauioHanbHi Bupasu —l

Lini Bupa3zu

LitO [inNeHHs Ha BMpPas3

o JIpi6 mMae 3micT, KOJIU HOTO 3HAMEHHUK

BimMiHHUN Big HYyJId.

e Kosu ropopsTs, 1[0 BUpPa3 Ma€ 3MicCT,

e o3Havae, IO MOYXKHa BUKOHATH BCi
MaTeMaTU4Hi mii, AKi mMicTuTh 1€l pa-
ImioHaJIBHUY BUPAS.

ToToKHO PiBHI BUpasu — BUpasu, Bimmo-
BiHi 3HAUEeHHS AKUX € PiBHUMU IpU Oy Ib-

AKUX OOIIYCTHMHX 3HAYEHHAX 3MIHHUX.

&

YucenbHUK i 3BHAMEHHUK PAaIliOHAJIBLHOTO
Ipo0y MOKHA HOMHOMKUTH (ab0 mominam-
TH) HAa OOWH i TON caMU#i MHOMKHUK, IO
TOTOXKHO He MTOPiBHIOE HYJIO, IIPU IIBOMY
3HAUEHHS PAI[iOHAJBHOTO APOOY He 3Mi-
HUTHCA:

M _M-N
P PN
npuuomy P i N TOTOKHO He JOPiBHIOIOTH

HYJIIO.

OcHoOBHA BJIACTUBiCTH IPOOY

, e M, P, N — MHOrou4JeHHu,

Opo6osi Bupasm

BMPA3M, LLLO MICTATb
LitO HinNeHHs Ha BMpas3
3i 3MiHHOO 3i 3MiHHOO

Secesce

1.

2.
3.

Bu nmisHanucs, 110 Take paiioHaJibHI BUpasu, 00JacTh AOIMIYCTUMUX 3HAUEHb 3MiHHUX, AKi BXO-
IATH Y BUPAas.

&

O6n1acTh OTOMYCTMMHUX 3HAYEHb
(O13) Bupasy 3 OgHi€I0 3MiHHOIO —
yci 3HaueHHA 3MIiHHOI, IPU AKUX
meit Bupas mae 3mict. O6sacThb 10-
IIyCTUMHUX 3HAUEHb HA3WBAIOTDL Ta-
KOXK 001aCmI0 6U3HAYUEHHA 8UPA3Y .

Aaropurm 3uaxomxenaa O/13 supasy

IIpupiBHATH 3HAMEeHHUKHN APOOiB, IO
BXOASATH Y BUPAa3, OO0 HYJId.

3HaNTU pPO3B’A3KMU OTPUMAHUX PiBHIHD.
Bamnucaru O[3, 3a3HAYMBIINT, IO OTPU-
MaHi po3B’A3KHU M0 Hel He BXOATH.

2 Bu mo3HalOMHJINCS 3 OCHOBHOIO BJIACTHUBICTIO APo0Y, HABUMJINCSI CKOPOUYBATH IPOOH.

ToToskHiCTh — PiBHiICTH, IO BUKOHY-
€ThCS IPU OYyAb-AKUX AOIMYCTUMUX 3HA-
YeHHAX 3MiHHUX.

AJIropuT™M CKOpPOYEeHHS IPOOiB

1. PoskaacTi Ha MHOYKHUKU UNCEJIb-
HUK i 3BHAMEeHHUK IPo0y.

2. 3HaliTH 00J1aCTh JOTYCTUMUX 3HA-
YeHb PAI[iOHAJIBHOTO APOo0y.

3. BusHaunTy COiIbHNN MHOKHUK UL-
CeJIbHMKA Ta 3HAMEHHHKAa Apo0y.

4. CkopoTuTu ApPid, TOMIIUBIIN YM-
CeJILHUK i 3BHAMEeHHUK Apo0y Ha ix
CIILIBHUII MHOKHUK.
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3 Bu HaBumMJMCS 3BOOUTH APiO TO0 HOBOrO 3HAMEHHHUKA, NOAABATH I BifHiMaTH parioHaabHi Ipo6H.

1. PoskgacTu HOBUI 3HAMEHHUK HA MHOMKHUKM, SKIIO IIOTPiOHO.

2. 3HaUTH SOIOBHAILHUN MHOMKHUK, IIOJiIINBIINN HOBII 3HAMEHHUK
Ha 3HaAMEHHUK IIOYaTKOBOTO APO0Y.

3. IIoOMHOKUTH YMCEIbHUK 1 3HAMEHHUK IOYaTKOBOIO APOoOy Ha
3HAUJEeHUN JOIOBHAJBPHUNA MHOMKHUK.

4. BukonaTtu B pasi moTpebu BigmosigHi mii B unmceJbHUKY Ta 3Ha-
MEHHUKY OTPHUMAaHOI'0 APo0y.

5. Banucaru mykaHui api6, ypaxosyoun O[3.

Anaropurm 3BeeHHS P00y
0 HOBOTO (BiOMOro) 3HaMeHHUKA

1106 momatu (BiZHATH) pamioHAJbHI APOOH
3 pisHMMU 3HAaMeHHHMKaMM, He0OXiTHO 3BeCTH
iX 40 CHiIbHOTO 3HAMEHHUKA Ta BUKOHATU il
3a aJrOPUTMOM JomaBaHHA (BiIHIMaHHS) APO-

106 momaTy (BixHATH) pamioHab- 0iB 3 OJHAKOBUMU 3HAMEHHUKAMMU:
Hi Ipo0u 3 OMHAKOBUMHU 3HAMEH- A B AD+BC
HMKaMu, Tpeba momatu (BigHATI) Fig = C—D »
iX YMCeJbHUKM, a 3HAMEHHUK 3a-
JITUIIATE 6e3 3MiH: ne A, B, C, D — muorounenu, C#0, D#0.
a b axbd
—*t—= , cz0.
c ¢ c &
.atb a n b
I maBmaxm: c = PR c#0. Anroputm gogaBaHHa (BimHiMaHHST)

IPOoO6iB 3 Pi3HMMHU 3HAMEHHUKAMHU
1. PoskiacTty Ha MHOXKHUKY KOMKHUUI 3HAMEH-
HUK.

2. 3manitu O[3 sMiHHUX, 1110 BXOAATH Y BUPAa3s.

AJaropurt™ gogaBaHHA (BigHiMaHHS) 3. 3HalTH CUiNbHUN 3HAMEHHUK JaHUX IPOOiB.
Apo0iB 3 OMHAKOBMMM 3HAMEHHHMKAMM 4. BusHauuTU HOMOBHSAJIbHI MHOKHUKHU IO UU-
1. 3Bamucarm pmiro gomaBaHHS (BimHi- CeJIbHHKA KOYKHOTO Jpo0y.

MaHHSA) YUCEJIbHUKIB IP06iB, BUKO- 5. IToMHOMXUTU UMCEJbHUKY HA BiAIIOBimHI mO-
PHCTOBYIOUU CHIJIILHY PUCKY, a 3HA- HOBHAJBbHI MHOKHUKH.
MEHHUK 3aJIUIITUTH TOU CaMUM. 6. BamnucaTu y HOBOMY APO6i: V YUCEIbHUKY —

2. BuKoHaATH B OTPUMAHOMY UNCEJIhb-
HUKY BigmoBimHi il momaBaHHSA

BiAmoBigHY cymy a00 Pi3sHHIII0 OTPUMAHUX
IOOYTKiB, a B 3HAMEHHUKY — CIILJILHUI 3HAa-

(BigHiMaHHT). MEHHUK JaHUX APo0iB.
3. PoOBKpuUTH IY:KKHU Ta 3BECTHU ITOIi0- 7. PoskpuTu gy:KKH, 3BeCTH HOAI0HI JOmaHKH,
Hi JoJaHKM (AKIO IOTPiOHO). CIPOCTUTH BUPA3 y UHCEJbHUKY Ta CKOPOTH-
4. CKOpOTHUTH, SKIO MOKJIUBO, OTPU- TU OTPUMAHWIA IPi0, AKIIO MOKJIUEBO.
MaHUH Apio. 8. 3Bammcaru BigmoBigb, ypaxosyooum OJ[3.
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KOHTPOJIbHA POBOTA

Bapianr 1

1 3umaigiTh gomycTuMi 3HaAUEHHS 3MiHHOI, IIJO

X
BXOJIHUTHL Y BUPAa3 .
+9
A b B r

Veisma-  Veisma-  VYeisma- Yl sHa-
YeHHS, YeHHd, YeHHS, YeHHS,
Kpim Kpim Kpim KpimMm
x=0 x=4 x=-9 x=9

2 VY craBKy m Kapacis Ta n myk. Bigomo, 110
KinbKicTh KapaciB OijibIlia 3a KiJIbKicTh IITYK.
BubepiTh aApibd, AKOMY MOKe MOPiBHIOBATH

n
3HAUEHHA BUpPaA3y — .

m
A b B r
102 231 9 23
79 229 4 91

3 V¥V OyAuHKY a ABOKiMHATHHX i b OZHOKIM-
HATHEX KBaprup (a>b). ¥V ckinbku pasis
IBOKIMHATHUX KBapTUP OiJIbINIe 3a OJHOKIM-

HaTHi?
A b B r
b
a-b — d b—a
a b
Z_6y+9
4 Cxoporits apibd Y oyre
2y—6
A b B r
2 y-3 y+3 2
y-3 2 2 y+3

Ne 2

?" IHTEPHET-MOCMUJIAHHS

- OuiHIoBaHHSl | BapiaHT 2 KOHTPOMbHOI pobo-
. TM — AMB. IHTEPHET-MIATPUMKY MIAPYUHMKA

. .. 6k 10
5 BukownaiiTe BigHiMaHHA: -
3k-5 3k-5
A b B I
9 3 2 3
3k-5 3k-5
1 1
6 Buxownaiite mii -— 0
x-5 x°-25
A b B r
B 1 B 1 1 1
x+5 x—5 x-5 xX+5

7 HoBemiTh TOTOMKHICTD

(4a + b)2

(4a —b)2 _9
16a +b*

b%+16a”

2x° +6x° —14x

2x°
Yy BUTJAAL CYMHU Ta Pi3HUILI HECKOPOTHUX
Ipo0iB.

8 IlogaliTe BHpas , ne xz0,

10c+6 6¢+19

-9 9-c?

11-4c

-9 )

9 Cupocrits BUpas

n+8 n®+n-2

10 CmpocriTs Bupas . BHAUITD

n-1 n?-2n+1

ioro sHaueHHA mpu n=1,1.

. X
Bonycne 3aBmanHa. Bimomo, mo —=10.
Yy

x% —15xy +9y”
Xy )

3HaUAiTHL 3HAYEHHS BUPA3y
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§5

MHOXXEHHA TA AVIEHHA PALUIOHATIBHUX OPOBIB.
MAOHECEHHA PAUIOHAJTIBHOIO APOBY OO CTEINEHA

BYOPA [e By MHOuNM # nigHOCMAKM [0 cTeneHs 3BmYanHi gpobu ]

7
CbOrOfHI l I Bu HaBuMTECS MHOMTU M NIGHOCUTH 00 CTENEHs pauioHanbHi apobu

[

3ABXOM [e Bu 3moikeTe po3s's3yBaTh 3apadi Ha Bif,COTKOBI PO3pPaxyHKM ]
7

AKTYAJIbBHA 3A0AHA
41 BILOMO BAM? ¥ kjaci HaBYaloThCSa k YUHIB, IPUYIOMY hd YUHiB KJacy cra-
_— n

——
-
—dh

Banepir Bacunbosuu JlobaHos-
cokmit (1939-2002) — BuaaTHMM
PaAsHCbKMM Ta YKPaiHCbKWMA goyT-
6onict i TpeHep. baratopiuHui
HacTaBHWK ¢yTOONbHOT KOMaHAM
«OuHamo» (Kuis), sika nig #oro Ke-
PIBHMLTBOM ABIYi BUrpaBana TypHip
Kybok Bonopapie ky6bkie. Ha tpe-
HYBaHHSIX BifNPaLbOBYBaB yAapH
TMMY «CYXMM IUCT», BUKOPUCTOBY-
roumn isnyHMI edpekT MarHyca Ta
BMACHi MaTeMaTHUYHI PO3PaXyHKM.

KJIKOYOBI TEPMIHA

MHOMEHHS paLjioHanbHMX
npobis

nigHeceHHs apoby

[0 CTeneHs

LiNeHHsl pauioHanbHUX
npobis

CKOpoOUeHHsi apobis

48

HOBJISATH XJ101i. Bimomo, 1o 30 % ycix xJomnifis saiimaroThCa QyT-
0oJsiomM. 3aOuIliTh BUpas, 3a AKUM MOXKHA BU3HAUUTH KiJIbKiCcTb
yuHiB, AKi 3aiMmaioTbcsa GyTOOTIOM.

Poss’a3annsa

3a IIpaBUJIOM 3HAXOIKEHHS APo0y Bil umcjaa BUSHAUMMO KiJb-

. .. a . . a .
KicTtp xuomiiB: —-k. Toxi 30 % Bim umcia —-k MOKHA 3HAWUTU
n 30 a 3 a n
3a IOIIOMOTOI0 BUpagy —— —-k=—-—-Fk.
100 n 10 n
106 copocTuTU OTPpUMAaHUII BUPa3, HEOOXiJHO BUKOHATH MHO-

JKeHHs pallioHaJIbHUX APOO0iB.

FOJNIOBHA IAES

MHOXEHHS PALLIOHAJIBHMX OPOBIB
Bu B:Ke 3HaeTe, 1110 3BUUYAKHI Apo0U MHOYKATH 3a IIPABUJIOM:

a b ab .
——=—,1ea,b, c,d — pgeariuucaa, cz0, d=#0.
c d cd
ITicna sammey umcenbHHKA i 3HAMEHHHNKA HOBOTO APO0Y y BU-
TSI JOOYTKY CJIiL CKOPOTUTHU APib, AKIIO Ile MOKJIMBO.

Hanpurnaan:

3 28 328 FF27 2 420 420 14 _2
b 3-

14 21 1421 Z.7.47 7 15 8 158 32
3a UM DPaBUJIOM MOYKHA IIEPEMHOMKUTHU KiJdbKa AP00iB:
4 Gy Gy Oy 8y.d

b, by, b, b by-..-b

Tax camo MHOKAaTh i paljioHaJIbHI APOOH.

n n



§5

Mpasuno 1. LLLo6 NOMHOMXMTH ABa pauioHanbHi ApobHu, cnig

nepemMHOXHNTU OKpeMO 1X YMCENbHMKM Ta OKpeMO 3HaMEHHNKN —
. < < ! |
| 3anMcaTtm nepLumm JJ,O6YTOK Y YMCeNlbHMK, @ OpYyrmm — y 3Ha- (3AHAM ATAUTE!

MEHHMK HoBOro ppoby:

4 c€_4AC A C AcC
B D BD 5D BD’
eBiD — OroUYrneHM, o B#0, D#0.
il i MHOTOYNEHN, NPUHOMY B£0, D#0
ﬁl MPUKIAL, 1
. b2 8m?
BukonaiiTe MHOKEeHHS: . 5
2m° 15b
Pose’azanns
Kpok 3mict gt PesynbTtar pii :
] 5
KPOK 1 : . [0#0, :
SayBasKuMO, 1[0 Apo0u icHYIOTh, axmo b#z0, m=0. ol3: m 0
3amnuiremMo gaHi Apo0u, BUKOPUCTOBYIOUN CIILJIBHY PHUCKY:
KPOK 2 VY YHCEJIBHUKY HOBOTO Ipo0y 3a3HAUMMO AOOYTOK UHCEJb- 5b%-8m?
HUKiB, a B 3HAMEeHHUKY — JOOYTOK 3HAMEHHUKIB 3aJaHUX  9,,3.15p°
Ipo0biB.
: PosknamzemMo Ha MHOKHUKM BHPAa3y B UMCEJIbHUKY Ta 3HA- 56%.2.4.m?2
: KPOK 3 MeHHUKY TaK, 100 OTPUMAaTH CIiNbHI MHOKHUKH. om-m2-5.3.b%.b3
4-(106°m? 4
KPOK 4 CropoTuMO oTpuUMaHUil 1pid Ha BUpPas (10b2m2) . 3-mb3(10b2m2) = 3b3m
Bidnosiov: P
3b°m

% TPEHYEMOCS

1 BuxoHaiiTe MHOYKEHHS:

3 b 12 4° 49n® 30m°
1) ——; 9 =2, 7) n5- nz ;
a 6 y 6 15m n
9) €.2, 5) 9a° Te ; g) 24a” 5x°
5 ¢ 14c 3a? 25x% 8a”
2 5
2 15x 6
3) .2, 6) ;C.L;
10 x 2y° S5x
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Pospin 1

ﬁl MPUKNAL 2

Bukonaitite nmii Ta cunpoctiTh Bupas

m#tn.

Poseé’a3annsa

Adm—4n mi+mn

2 2
m°—n 3

Kpok 3micT piji Pesynbtar pgii :
N
3ayBa)KUMO, IO KOMKHUI i3 Apo6iB icHye mpu :
KPOK 1 ’ . +
m£+n. O3: m#tn
PoskiameMo unceIbHUK IEPIITOro Apo0y Ha MHOMK-
KPOK 2  wukwm, mis mporo BuHeCeMO CIIIBHUN MHOMKHUK 4m—4n=4(m—n)
3a OYXKKH.
PosxknameMo 3HaMeHHUK IepIIOro Apoby Ha
KPOK 3  mmoxuUKM, cKOpucTaBIICH (OPMYJIOI0 Pi3HUIL ;2 —p2 = (m—n)(m+n)
KBajJaparTis.
Poskamemo urceIbHUK JPYTOTO APO0Y HA MHOMK-
KPOK 4  muku, gna mporo BUHeCEMO CILIBHUI MHOKHUK m2 4 mn = m(m+n)
3a TYXKKH.
dm-4n m®+mn
3anuiiemMo apib, 1[0 HOPiBHIOE LOOYTKY ABOX 5 2 =
. . m°-n 3
KPOK 5 pamux npo6iB, BUKOPHCTOBYOUN IepeTBOPEHi
BUDAa3H. _ 4(m—-n)-m(m+n)
(m—n)(m+n) 3
CropoTumMo oTpuMaHuil 1pi6 Ha BuUpas 4m
KPOK 6 (m-n)(m+n). 3
4
Bidnosiop: — .
3
(% TPEHYEMOCSH
2 Burxonaiite mii:
.............................. -6 4 25-x 4
1) x—6 . : 5) 5-x ' :
: 3BEPHITb YBATI'Y! 2 x-6 8y x-5
* BuKoHytoun Aii Ta cKopouytoun 2) 3 54y, 6) 12a  b-T7
. npobu, nam'staiite npo OA3. 5+y 6 49-b> 4’
................................... b 4 b9 4kt
3) 7 : Py npu k#+t;
t a-b k" —t
5 2
+ 3x—-3 +
4) ad 'm5n; 8) : 12/'x aid npu y#=xx.
m+n 6x y —x 24
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§5

NIAHECEHHSA PALIOHAJIBHOIO APOBY ANO CTENEHS

IIpuragaemo, K miZHOCUTH OO CTeIleHA 3BUYANHUN Apio:
n

n n
a a a a a-a-...-a a
—| == — ... —=——=—_, npuuomy b#0.
b b b b bb-..b b
%’_/
n n

Mpasuno 2. LLLo6 nigHectM api6 A0 cTeneHs, cnig nigHecTM —
[0 LbOro CTEMEHsi OKPEMO HYUCENBHUK Ta OKPEMO 3HAMEHHMK (3A|—|AM ATAUTE! g

i 3anMcaTH NepLUMK Pe3ynbTaT Y YMCENbHUK, @ BPYrMiM — Yy 3Ha-

MEHHMK HoBOro gpoby: ) i CHIA 3HATM!
(ﬁ) _A4 , ne B#0. : Akwo n=1, maemo:
B n .

SLZOIE e

2

4
3 3b] y BUTJISALL APO0Yy.
a

IlogatiTe Bupas [—

Pos8’azanna

Kpok 3micr gii Pesynbrar pii ;
- - - fq -
" KPOK 1 3HalmemMo 00JIaCcTh JOONYCTUMUX 3HAUEHDb 3MiHHUX,

II[0 BXOZATH y BHUPA3. 0n3: a#0, b=0

: KPOK 2 BuznaumMmo 3HaK pe3ysbTaTy, BPaxOBYIOUHN IIaPHUKI

HOKA3HUK CTEeIleHs. SHax «t» :
. 9 4 24<x2)4 E
" KPOK 3 lizHecemo fio cTemeHs OKPeMO UHCeIBHUK Ta OKDPEMO _2x | :
3HaMEHHUK Apo0y. 3a°%p 34 (a3)4 b
KPOK 4 imHecemo 1o cTemeHiB BUPasy B YMCEJIBHUKY Ta SHAMEH- 16x° :
HHUKY, BUKOPHACTOBYIOUM BJIACTHBOCTI CTEIICHIB. 81a'%p*
6 8
Biodnogiodv: icz T
8la b
% TPEHYEMOCS
3 Tlomaiire y Burmszi mpoby Bupas:  [Eeeeeeeeeeeeesesesssesnanns
2 3 2 5 MPUr AQAMTE!
6x 4am® 5y° 3a%p? A
Dif-—15 3|-—F5 1|5 D|——1|5 D|-—515 - (-1)'=1
y n Tk"m 2x'y :

4 4 )® 7\* 6,3 )3 « (-1)°=-1
2) _a i 4) _a ; 6) | — 3ab ; 8) —ﬂ . e revenens () ..................
3b 26> 2n® 4m''n®



Pospin 1

ﬁl MPUKNAL 4
. .. [(m 3 a®
Burkonaiire mii: — | 3
a*) " (ma)

Posé’azanns
Kpok 3micT aii PesynbTat pii
N
o a#0, :

KPOK 1 3ayBamKuMo, 1110 Apibd icuye mpu a#0, m#0. 0o13: m£0

. . . 3
KPOK 2 IlinHeceMo mo cTemeHs mepIiuil ApPi0, CKOPUCTABIIUCD m m?
IpaBuioM 2.

KPOK 3 IlimmecemMo mo cTemeHA 3HAMEHHHK APYroro apoby (mo-
OyTOK m-a).

BUKOHAEMO MHOKEHHS CTelleHiB 3 0JJHAKOBOIO OCHOBOIO
KPOK 5 B smamennuky apo0y (mpuragaiite: OCHOBA BaIHIIAETECA gl2.48 — 15
TAKOIO CAMOIO, A MOKA3HUKH CTEelleHiB JOJAI0ThC).

153
m
KPOK 6  Croporumo orpumanmii api6 ma Bupas a'®m?. 2 =1
Bidnosiov: 1.
(% TPEHYEMOCS
4 Buxownaiite mii:
............................. . i2i 5 14. pl2 .
MPUT ALLAMTE! y) > ) (ab)'’

. (ab)n =a"-b"

: 3 2
: 1 a x X
Vg : 2) —3-(—); 6) —] L),
................................... 2 3
x® y 2x2
| = |- ~ -
Yy x Yz

9
a b
4) = .| =—

3)

VY

8) | -

[\
N—
S}
S| W
@
o gnk
N——
[
/T\ VR
co‘w
ISIES
1) [
N—
338
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§5

AJIEHHSA PALULIOHANBHMX OPOBIB
IIpuragaemo, Sk BUKOHYETHCS AiJIeHHS 3BUUYAMHUX APOOiB:

a.c_ad_ad o ab e d—ancna, b0, d£0, c#0.

;'E_b c be

Mpasuno 3. LLo6 nofinMtM oamH pauioHanbHuit Api6 Ha iH- <3A|_|AM'9|TAI;‘TE! g
WMH, cnig, nepmn opié NoOMHOMKUTM Ha apib, obepHeHun po

jpyroro: A C _AD
ALC_AD_AD uiomy B20, D20, C#0. B D BC
B D B C B¢ B#0, D0, C#0

p KIFOYOBUM MOMEHT

EI NPWKIAL 5 © Y pasi pineHHs uncensHuk pa-
. . ) m3 _8m : LjioHanbHoro Apoby-AinbHuKa Ta-
Buxownaiire gineHns npo6is Ty ¢ KOX Mage ByTH BiMIHHWM Big, Hyns. :
a a . .
Posg’azannsa
Kpok 3micr gii Pesynbrar gii .
]

az0,

3ayBasKMMoO, IO He TiJIbKM 3HAMEHHUKM 000X Apo0iB, a it uu- OI13: {
"Ilm=#0

CeJIbHUK APYroro Apo0y He MOBUHHI JOPiBHIOBATU HYJIIO.

: Burkonaemo gisenus npobiB 3a BigmoBigHMM mpaBUIOM, Bpa- 3 9
* KPOK 2 , g am” o
. XOBYIOUH, 1[0 00EPHEHUM J0 APOo0Y-AiIbHUKA € Apio 8_ a 8m
m
" KPOK 3 BukoHaeMo MHOMKEHHA APO0iB, BUOKPEMUBIIN CHiJIbHUI am3a®  dam-am?
: MHOKHUK UYHCEJbHIUKA TA 3HAMEHHUKA. =
: a-8m dam-2
am?
KPOK4 CxopoTuMO OTPUMAHUM Apib Ha omgHouIeH 4am. p
amz
Bidnosidv:
@TPEHyeMOCﬂ ... ...............................
3BEPHITb YBATY!
5 BukxomnaiiTe nijeHHs: v :
P24 40, 20, d20.
By E.a, gy @a g 6t 120 35ty daxyt T T T
472’ bt x x 6a°  9a* c .
. . ; : Npobu 4 |, €B3aemio
9 3 x x 4b 16b : ¢
2) —i—; 4) —:i—; 6) L5: Y ;0 8) T 5" s 1 - . obepHeHumu. .
y b v’y 9k” 18k 15k"m”  27k"m et teerereeenerenerenereenenees



Pospin 1

ﬁl MPUKJIAL 6
3 2
-4 4—
Bukomnaitite mii <m 3) : ( m) .
2m 20m
Posé’a3anusa
- Kpok 3MmicT aii Pesynbtar pii

N

: 3ayBa)K1MO, II[0 3HAMEHHUKM BigMiHHI Bix

: KPOK 1  wynsa opu m#0; uuceIbHUK APYroro Apoody Of13:
(minmpumKa) BigMimHUi Big Hyida mpu m#4.

: Buxomaemo gisenHsa apo6iB 3a BigmoBigHuM
: KPOK 2 OIpaBUJIOM, HOMHOMHUBIIK IePINUN APi6 Ha . 3
: Ipib, obepHEHUIt 10 APYTOro. 2m”-(4-m)

m=0,
m#4

(m-4)*-20m

Buxopucraemo Bracrusicts (4—m)’ =(m—-4)"  (m-4)°-20m _ (m-4)°(m-4)-2m-10
IJIS1 TOTO, 1[00 OTPUMATH OJHAKOBUN MHOKHUK (m—4)*-2m? (m—4)*-2m-m?
Y UMCEeJbHUKY Ta 3HAMEHHUKY APo0y.

. KPOK 3

g~ CKopoTuMO ofepKaHnil Api0 Ha BUpas 10(m-4)
2m-(m—4) m* :
Bionosiob: (m2_4)
m
(% TPEHYEMOCS
lllllllllllllllllllllllllllll .-- 6 BHKOHaﬁTe I[ii:
PTARAMTE! e | -] (6-0)'
* (a=b)"=-(b-a) x-2 x-2° 3a* = 30a
e (e—dV=(d—c) +3 a+3 4 16b°
5 (c—d) =(d—c) 2) 2 5 L2 6) x T
................................... x X (5—b) (b—5)
2 4 A _
3)2x:6x; 7 (ab) :ba;
4 6 5 Am — 4 2_1 2
MEPEPBA HA JIOTIKY 1) “4:48“ : g) A 5”: m 1o
1. 3apymaiite umcno. ¥ ¥ ¢ (d=c)

2. BigHimiTb Big ubOro uucna Te

UMCNO, L0 € MEHLUMM 3@ HbO- IHTENEKTYAJIbHUMA DITHEC

ro Ha 2.
3. MNomHoxTe pesynbrar Ha 10. | Buxomnaiire aii:
4. Dopavite po pobytky 80. 20y2 9x2 ) 9x2 16y6 9ab 45a%p° .
Ske umcno su otpumanu? lMosTo- 1) Sx '4y6 ’ 3) 4y3. 3,3 5) 35m’  91m®
piTb LeH anropuTMm Kinbka pasis 0 . s . s
i NOSAICHITb Pe3ynbTar. 2) ﬂw_x’ 4) 24a 14m . 6) 24d°n . 8d n

5x%  8y? ™m?® 3am 33k2 55k
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Buxronaiite gmii:

b 21c® 156'n° . 8xy . 24xy’ , 5.
56°n8  28¢% 16a%x  48x%a ’
2) 56a°b ( 45am® 1045 2 5ab®  15a°b” 1043
9Im 2162 ’ 3xb 9xa
Burxonaiite MmHOMKeHHsa a00 HijleHHS:
4
21 +b
D [-mT) 3 0 (ora)s
(ma)
6
2 -b
2) (6-x)"——; g 220 (b-a)®
(x-6) 3

Buxronaiite mii:
2 )2 3 )3
b b
1 a14. a_ = 1—1;
) ( b® a a’
3
2) 2m* B 7a® .
7a® 3m? ’

CupocriTh Bupasu:

a®+a® a®+a’
6 7 ’
t

t

1-b2 2 _8ax+16a’ 24\
2) (9a—ab):8 2b : 4) x2 8ax+ 6a2.(x+ a .

a x“+8ax+16a x—2a

g oy oy

1) ;
16-m? m?-16

3ABAAHHA I3 3IPKOIO

ITomiprytiTe, UM € momaHi TBEPAKeHHA MpaBUJIbHUMU. Bigmo-

Bigb OOT'PYHTYIHTE.

1)

2)

3)

4)

9)

. 3y . x* . .
IobyTok BUpasiB — 1 7 He 3aJIeKUTh BiJ 3Ha4YeHb X 1 Y.
X
2 5
Agmo x-—=—, 10 x=1.
5 2

a c
Axrio b—zzc, TO a:b—g.

m3 mS ’
Axmo ——=1, ro (— } =-1.
2

2
n 2n

SAKIMo B3ATH Ha IPOKAaT Ha m Oi0 KOMILJIEKT AJIS CHOYOOPAUHTY
(morrka, yepeBUKU, 3aXMCHUH IITOJIOM) 3a IIiHOIO @ I'PH 3a 100y,
TO JOBEJeThbCs CIJIATUTU M-d TPH.

...................................

MPUr AQAMTE!

b -b
a- =a—, cz0

-----------------------------------

JleoHappo pa Binui (itan. Leonardo
da Vinci; 1452—-1519) — BupatHum
iTaniMCbKMM YUeHUM, LOCNIGHWK, BU-
HaXiBHMK | XYJOMXHUK, apXiTEKTOP,
aHatomicT, iHxeHep. Ocobnuey
yBary JleoHappo pa BiHui npugi-
NSIB MEXaHiLi, Ha3uBaouM 11 «PaEm
MaTeMaTHUYHUX HayK».
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Pospin 1

CAMOCTIMHA POBOTA Ne 5

6 o rosxkmoro Bupasy (1-3) mobGepiTh TOTOM-

HO piBHUI tomy Bupas (A-T'), axmo x#0,
xz2, x#-1.

1 2x—4 . x—2
x2+x ° x+1 A x—2
; xi4x x-2 b 2x
2x—4 x+1 . x
ox?+4x+2 (x+1) 2
3 . 2
x x r —
x

@ OujHtoBaHHs, BapiaHT 2 poboTn — 3HAKO, BMIKO, MOXY
B IHTEPHET-NIATPMML NiBPYYHMKA
1 8. F_
n 3
B
2 3k L3 k.
n 3n 2n
3
x x
2 Y . Y =
y oy
A b B r
A 53 y* y°
10 16 el el

2n5
A 3 B r
mﬁ m8 ms m6
8n° 16n2° 8n?° 16n°

A b B r
t 3t 3b b
a=— a=—— a=— a=—
3b b t 3t

5 V¥ roresi BCcboro m HOMEpPiB, cepeq HUX 71 HO-
MepiB gdioke. AKy uactuny (y % ) Big saraiib-
HOl KiJIBKOCTi HOMEPiB I'OTeJNIf0 CTAHOBUTH
KinbKicTh HOMEpPiB Jokc?

A b B [
™00 100 S m
n m m n

V KJIFOHOBUM MOMEHT

¥ LLlo6 3HaMTH, CKinbKM BiACOTKIB CTAHOBMTb YMcno b -

: BiZ, @, CIif, 3HaMTM 3HAYEHHs BUPaA3Yy 2'100 % . :
a

(x+4)°-8x x2+16
x?-16  5x-20
3HANAITL HIOTO 3HAUEHHSA, AKIINO X =-3,9.

CuopocriTh BUpas

a®+8b®>  4a°b+16b° —8ab
(@b (b-a)

Ta 3HAWLITH MOT0o 3HAUEHH, IKIIO0 b cTaHO-
Buthb 50 % Bif a.

CmpocTiTh Bupas

41 BIOOMO BAM?
S _._h._ k‘--—:".‘_' IHJ’* FE

* Y Hosirt 3enaHgii npautoe rotens The Hobbit
Motel, wo 308Hi Haragye gomieku Mpogo 1 binb-
60 3 Bigomoi enonel «Bonopap nepcHie» [xxoHa
P. P. TonkiHa (John Tolkien).

* Y noHgoHcbkomy roteni Brown's Hotel Hapopyky-
Banacs 3Hamenuta «KHura ppKyHrnie» sigomoro
mMcbmeHHnka Peppsapaa KinniHra.



MATH FOR LIFE

3A0AYA «BUTIOHA NPOMNO3MLUIA»

MarasuH € mocTiiHUM KJi€HTOM KOMIIaHil 3 BUTOTOBJEHHS Ta
npomaky MoOiIbHUX TeaedoHiB. 3a yMOBAMU JOTOBOPY MarasmH
3aKynuB n TejiepoHIiB 3a IIiHOIO ¢ TPH (q<1500) Ha cymy S I'pH.
Aximo Ha cymy S rpH MarasmH 3aKyIUTh OiJIBIN cyyacHi TeaedoHU
3a ninoo g =>1500, To oTpuMmae 60HyC, BiIIOBIAHO O AKOT'O OZlep-
JKUTH TesiepoHiB y k pasiB Oijibllle, HijK 3aKyIUB OU HA TaKy caMmy
cymy 0e3 ypaxyBaHHsS GOHYCY.

1 BanwumiTs BUpas, 3a JOIOMOI'OI0 SAKOI0 MOYKHA BU3HAUUTU
KiIbKicTh n Tesne(OHIB, 3aKYIJIEHNX MAara3mHOM 3a YMOBaMU
JIOTOBODY.

2 Busmzaurte, cKinbpKu TesedoniB 3a mimoro 1150 rpa moxxe 3a-
Kynoutu marasuH Ha cymy 391 000 rpsH.

3 Busnaure, cKinbpku TesedoHiB 3a minoro 1800 rpa moxxe 3a-
KynuTtu marasus Ha cymy 396 000 rpu, akmo £=1,2.

AOMAILUHE 3ABAAHHA

1 BuxonaliTe MHOKEHHS:

8 15 b 200 27 26a 62b°
1) £.2, 2) —-7; 3 _4'_y; 4 a3 S
7 ¢ b® 3 3y* 100 316° 13a
2 Bukomnafite mii:
7 9+y g _1oa_ b-6
9+y 7 36-62 3
3 2
- 5m -5 +
2) r.m Z; 4) r2n ran mn opu m#zxtn.
m-n 10x n“-m 10

3 BuxonaliTe migHeCeHHS IO CTeIeH:
2 43 s \* 2 9 \3
3 5 9
DY ) e R ) i s R
8y d 2x7y 8m°n
4  TlogaiiTe y BUIJIALL ApoOy BUpas:
4 2 \3 42 3 14)°
9 2k
1)(_1); 2) _CG ; 3) —xy7 ; 4) —% .
2y 3d 8a 3x'y

5 Buxownaiite mii:

8 3 3 3
1) %(ﬂ) ; 3) c—) ~(Cdg) ;

m

2 5 3
) 7 2 - 443 xy3
) — 5| 4) | - 4 1, 5 :
y x X'y 4a

§5

41 BIDOMO BAM?

@ A

Dopatok DROTR (Droid Transla-
tor) — nepwmi cepsic i3 PyHK-
LIEFO aBTOMATMYHOIO CMHXPOHHOMO
nepeknajy ronocosux i Bigeo-
A3BiHKiB. Moro aBTop — ykpa-
THCbKMM Bi3HEeCMEH | BMHaXigHMWK
OnekcaHgp KoHoeanos. Llen
CEepBIC NiZTPUMYE ronocoBi A3BiH-
KM i3 CUHXPOHHMM NEPEKNafoM Ha
44 MOBM | TEKCTOBI MOBILOMMNEH-
HA 3 MMTTEBMM MNEPEKNafom Ha
104 mosu (ctaHom Ha 2019 p.).

l Al
17 ]
3aepanHs 1 — [Mpuknag 1
3aBpanHs 2 — TMpuknag, 2
3aspanHs 4 — Tlpuknag 3
3aepanHs 5 — [Mpuknag 4
3aepaHHs 6 — [Mpuknag 5
3aepanHs 7 — [puknag 6
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Pospin 1

6 BuxownailiTe AieHHS, BU3HAUYUBIIN 00JaCTh AOIYCTUMUX 3HA-
YeHb BUPa3y:

1) E:E; a :i,
x c 20m* 4m
3 7
6 27
2) L6:0_9; 4) c3 s - 406'
d® d 25x%y®  20x'y
7/ Buxownaiire mii:
-8 y-8 9 36y°
1) = 8) — ity
k E (y-11)° (11-yp)
12x* 68 25k—5m 125k%—5m?
2) x : x : 1) m: 2m
10-y y-10 x—-y (y—x)

a LOCNIIXYEMO L . .
8 IIpokar ommiel mapu pPOIMKOBMX KOB3aHIB Ha MalJaHUUKY KO-

Y1 BIOOMO BAM?

* [leplwi pPoOnNMKOBI KOB3aHW BM-
HUKnM Ha noyatky XVII cT.

* Y 1760 p. Hozed MepniH, Bu-
HaxigHWK Benbriicbkoro noxo-
OXKEHHs, CKOHCTPYIOBAaB pOnu-
KM 3 MeTaneBumu Konecamu Ta
MPOAEMOHCTPYBAB iX HA OBHOMY
3 noHpoHcbKux banis. Koe3aHHs
no napkety MepniH cynpoBo-
[XKYBaB rPOIO Ha CKPMMLY.

MoaHe nogcbKe
AOCNIAXEHHS HE MOXKe
Ha3nBaTMCA AIHCHOK Ha-
YKOIO, SIKLLO BOHO He Mpo-
FLLIO Yepe3 MaTeMaTHyHi
JOKasH.

JleoHappo pa BiHui

58

MITye n I'PH 3a TOAWHY. 3a YMOBHU BiABigyBaHHsS IPyHOI0, IO

ckaazaeThed 8 k oci6 (k>10), BapricTh mpoKaTy POJMKIB 3a

TOAMHY AJA Beiel rpynu 3HMKyeTbes HA 8 % . Busnaure:

1) mimy mpokaTy ofHiel mapu PoOJMKiB 3 ypaXyBaHHAM 3HUMK-
Ku, axmo n=50rpH;

2) cKimbku samaatuTh rpymna 3 12 oci6 3a 2 rom mpokKaTry po-
JUKiB, ko n =50 rpH;

3) BapTicTh IPOKATY POJUKIB s 7 0ci® ympomoB:K 2 roj 3a
YMOBU IIigBUINEeHHA Iinu nporary Ha 10 %, aximo npasmia
HaJaHHA 3HUKKU He SMiHUIUCA.

9 Bupa3siTb:

1) b uepes a, AKIIO %=
X

2) x uepes y, AKIIO — =
Y

k
3) y uepes k, m, x, AKIIO F-=
y 3m

4 k
4) m uepes k, x, Yy, AKIIO =_E
m

1 Buxonaiire mii:

1) (LE)E; 2) (1—1)3; 3) (2—3):3-
T 4 8 4) 5 2) 2

2 OO0uyucJaiTe:

1)&; 2) i_3; 3)#; 4);
1 1 L2 L1
2 6 5 1-3



§6 TOTOXXHI NMEPETBOPEHHA PALIOHAJTIbBHUX BUPASIB

By 3BOAMNM rPOMI3OKiI YMCMOBI BMpPA3M, LWLO MICTATb 3BMYAMHI Ta A,ECATKOBI
BHOPA npobu, po npocTiwmnx Ta obuncnroBanu ix 3Ha4YEHHS
By HaBuMTeCs nepeTBOprOBaTH paLlioHanbHi BUPAa3M Ta 3BOAMTH iX JO NPOCTi-
CbOrOAHI LIMX, LLLO TOTOXKHO HOOPIBHIOIOTL TM
3ABYKIM Bu 3MoxKeTe rpaMoOTHO NnaHyBaTH CBOI BUTPATH, CKNapgaTh BrofyKeT i eKoHo-
) MMTH BMACHI KOLUTH

AKTYAJNIbHA 3A0AHA

Y GoyaiHr-kay06i mina ogHiel JOpPisKKM CTAaHOBUTE M I'PH 34 I'0- 411 BILOMO BAM!?

IuHy. Y Hemiamo B KJIYOi Aie akmia mis mkoaapis: 3 11:00 go 15:00

. AR . 4
mima oxgHiel mopikku 3a roamHy 3HmMKyeThesa Ha 40 % . Crinbku 14

- N : : [ e ol
KOIINITIB 3¢KOHOMUTb KOXXHHUU 3 YUHIB, AKIIIO I'PyIla 3 1 IIIKOJAPIB ""'", I A EE
3aMOBUTH OSHOUYACHO 5 mopixkok 3 12:00 mo 14:007? '

Pose’sasanna - A4

Ockinpku IiHa omHiel mopisKKM — m TPH 3a TOAUHY, TO 34

5 mopiskok ciaim Oyso 6 sammatuTu 5m TI'pH 3a 1 rog, a KOKHUMA * Hanbinbwmi y cBiti 6oyniur-

LLEHTP PO3TalloBaHui B SMoHii.
BiH mae 141 popixky.

* ApXeonoriyHi PO3KOMKK cBig4aTb

npo Te, WO MPOTOTMMM KYMb

i Kerenb icHyBanu we B [laBHbO-

My €runri.

yueHb MaB OM 3aIlJIaTHUTU I'pH 3a 2 roj. 3a YMOBOIO aK-

n
mii miHa JOpPisKKM 3a TOAWMHY CTAaHOBUTH (m—(40 % Big m)) I'PH,
To6T0 m—-0,4-m=0,6m (rpu). OT:Ke, YUHIi MaOTh 3aIlJaTUTU
(2~5~0,6m) rpH 3a 5 mopixkok. Toxi KoKHMI yueHb Mae 3aljIaTH-

2:5-0,6m . .
™ —————— rpH. [[[00 BUBHAUNTH, CKIIbKM KOIITiB 36 KOHOMUTh * BOyniHr BBaXKAETbCA KaHAMAATOM
n . i .
2.5m 2.5.0.6m B ONIMMIUCBKI BUOM CNOPTY.
o . . . b
KOXKHUI 3 YUHiB, CJIil BUKOHATH Oii0 - .
n n

PosB’a3yBana 3ajaua 3BOAUTHCA 0 IIePETBOPEHHSA PAIliOHATb-
HOT'0 BUPAa3y, 10 MicTUTh apudmMeTnuHi mii.

KJIFKO4YOBI TEPMIHA

rOJNIOBHA IAEA

YV momepenHix KJjacax BU OOUMCJIIOBAJY 3HAUEHHS UNCJIOBUX
BUPAa3iB, BUKOHYIOUM NeBHi apudMeTuuHi mii, i 3aBKIU OTPUMY-
BaJIM KOHKPETHUH UMCJIOBUM pesysabrar. Haramaemo, mio mig gac
3HAXOIKEHHS YMNCJIOBOI0 3HAUCHHS BUPAa3y HANBAMKJIUBIIIINM € 0-
TPUMAHHS IIOCJIiJOBHOCTI BUKOHAHHSA Iili.

Ilix yac mepeTBOPeHHSA palliOHATLHUX BUPA3iB TAK0OK BaKJIUBO
maM’sSTaTy IPOo JOTPUMAHHS YiTKOro MOPAAKY Aifi. PamioHanbHmit
BUpAa3 IIEePEeTBOPIOETLCS Ha BUPAas, I0 TOTOMKHO JOPiBHIOE oMy, 3a
JOIIOMOTOI0 apu(PMeTUUYHUX Iill, AKi BU BiKe BUBUUJIU.

paujioHanbHuM opib
obnactb JoMNyCTUMMX
3Ha4YeHb PaujioHanbHOro
Apoby

[00aBaHHA M BigHIMaHHS
paujioHanbHux gpobis
MHOMEHHS M AiNeHHs
paLjioHanbHMx gpobis
nigHeceHHs gpoby

[0 CTerneHs
CKOpoOUeHHs apobis
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Pospin 1

: MepLu Hix nepeTsoproBaTH pPaLo- :
: HanbHWM BMpPAa3, BM3Ha4Te mops- :

* ok gl y BUpas, OCTAaTOUHUN Pe3yJbTaT IIepeTBOPeHb HaOyBaTuMe KOH-
: KPETHOTO UMCJIOBOTO 3HAUEHHS.
ﬁl MPUKIAL, 1
. . ( a 1) 4ab
Burkonaiite mii: — | .
b a) a-b
Posé’azannsa
Kpok 3MmicT ait Pesynbrtar gii :
N
. . a0, :
KPOK 1 3HaiizemMo 006JIacTh AOMYCTUMUX 3HAUEHb 3MiHHUX, IO OII3: b0,
BXOJSATH y BUpPAas. azb
\a \b 2 42
KPOK 2 Bukonaemo fifo BizHiMaHHA APOGIB Y Y’KKax. a2 1 _a 2b
b a ab
PoskaamemMo Ha MHOKHUKM UYNCEIbHUK OTPUMAHOTO Ha
KPOK 3  xpomui 2 apo0y, ypaxoByouun, 110 HACTYIIHOIO € gisf MHO- a2 —b2 = (a—b)(a+b)
JKeHHs Ipo0iB.
(a—b)(a+b)-4ab 4(a+b)
KPOK 4 Bukonaemo MHOKeHHA APOGIB i CKOPOTIMO pe3yIbTAT. b2 (a - b) = b
4(a+bd
Bidnosiov: % .
............................. @/ TPEHYEMOCS
MAM'9TAUNTE! .
) . Buxomnaitite mii:
. TOTOXHI nepeTBOpeHHs pauio- :
HarbHMX BUPA3iB MOXHA BMKOHY- 1) i_‘_l a, 5) x 1) 2%y
: BaTH TiNbKKM Ha obnacri ix gonyc- 20 a) 6’ yz x ) x+y ’
TUMMUX 3HAYEHb. 2) l_i 2 6) i_i 3mn '
................................... Pl M w0 ) e
a 2 a® a 4 4 ab?
3) —+—)~ 5 7) —2——+—)‘ 5 55
b a) a®+2b b b a) a®°-4b
x 3 y3 m 6 9 mn?
4) ———)- 5 ; 8) (—2+—+—) 5 5
y x) x"-3y n n m) m°“-9n
ﬁl MPUKNAL 2

60

Caig mam’araTu, 1110 TOTOXKHI ITIePeTBOPEHHS BUKOHYIOTHCA Ha

00JIacTi JoOmyCcTUMUX 3HAaYeHb BUPA3y i, AK IPABUJIO, PE3yJIbTaTOM
TaKMUX IIePEeTBOPEHb € pallioHaJbHUI APi0, a He umcio. AJe B pasi
OiJCTaHOBKM UYHMCJIIOBUX 3HAUEHDb 3aMiCTh 3MiHHUX, IO BXOISIThH

CupoctiTh Bupas (1—

m+n

n—-m

)

1

m-—n

, BusHaumBIu iroro OJ13.



Posg’azannsa
Kpok 3micT pji Pesynbtar pgii
| ¥
3uaiinemo Oll3 Bupasy; 3ayBasKmuMO, 1110 YNCEJTLHUK
KPOK 1  npoby, na axuii Mu gigumo Bupas y AysKKax, He 1o- OJI3: m#n
piBHIOE HYJIIO.

. 1— m+n l\n m m+n
: KPOK 2 Burkomaemo fmifo B gysKKax, mam’ STao4qu, II0: n—m n-m
1) i:i; 2) —(a—b):b—a. _n-m-m-n _ -2m _ 2m
b b n-m n-m m-n
2m 1 2m(m—n
KPOK 3 Buxkonaemo i ginenus Ipo0biB. : = ( ) =2m
m-n m-n m-n

Bionosidv: 2m upu m#n.

% TPEHYEMOCS

2 Copocrits Bupas:

6a 2a a

b—a a-b’

* Bubip cnocoby poss’ssaHHs 3a-
1 1 2 1 : NEeXMWTb Bif, KOHKPETHOrO npu- :

9) (1oL )L 432|326 [ _q). . :
8x ) 4 x

> ¢ Kknagy i mae 6yTM cnpsMoBaHMM :
5x x-y y—x =i KTAAY 1 Mae ByTH cnpa :
: Ha pauioHanbHe Po3B'A3aHHA. :

7 3a-5 _o|. a+d 8) [2- 6x+1) 2x-1 [onoBHe — He MopyLUyBaTH Mo-
3a+5 "9a+15"° 6x-1) 2-12x © PSIOK apUMETUYHNX . :
ﬁl NPUKNAL 3
. . a a®+m?® a m+1 2
HoBeniTh TOTOYKHiCTH t——— : =
m+a m°—a m-a 2 m+1
opu m#-1, m#=a.
Pose’azanna
Kpok 3MicT i pesynbTar gii

KPOK 1 YMoBH m#-1 1 m#+a e Takumu, 3a AKUX iCHYIOTH yCi BUpasu, IO BXOAATDH y PiB- -
HicTs. OTixe, Ol13: m#-1, m#=*a. :

\m-a a2+m2 a m+a
: Bukomaemo qogaBaHHs Ta BimHiManHA A1pobiB y Ay:KKax: - =
. KPOK 2 m+a (m—a)(m+a) m-—a
_a(m-a)+a®+m’-a(m+a)  am-a’+a’*+m®-am-a* = m®-a®  m?-d’ 1
- (m-a)(m+a) (m-a)(m+a) (m-a)(m+a) m?-a® -
. . m+1 2 .
KPOK 3 Buxonaemo gito ginennsa 1: ) = . ToToKHiCTE TOBEIEHO.
m+



Pospin 1

PesynbTar gii

ﬁl MNPUKIIAL 4
CupocriTh Bupas
Posé’a3anusa
KpOK3M,CTm, ........................
3ayBasKUMO, III0 B TaKUX «0araTormoBepxo-
KPOK 1 BuUX» apobax MOIiJIbHO BUKOHYBATH [ii, IO-

YMHAUN «3 KiHIlg». ToMy mepImo aiero Bu-
KOHA€EMO JOJaBaHHI.

Bukonaemo HacTynHy miro: gisumo 1 Ha oTpu-
MaHU# Api6, To6TO omep:kyemMo Apib, obepue-

KPOK 2

OcTaHHBOIO Hi€io 3HalizeMo ApPi0, o0epHeHU
IO JAHOTrO.

1
m-1
npuuomy m#1

_ m-1+1 _m

m-1 m-1

1 m-—1
= , npuuomy m =0
........ Tt S,
pom_m=1_ m-(m-1) _m-m+1 _ 1
m m m m :
1
1:—=m, npuuomy m#0
m

Bionosiov: m ipu m#0, m=1.

% TPEHYEMOCS

3V saBgamuax 1-4 goBefiTh TOTOMKHICTD:

4 BIOOMO BAM? 1) x Y ):x—l_ opum x#y, x#1;
Y 60-Ti pokM MMHYMIOro CTOMITTS x-y x-y 3 X =
B FOMOBHOMY MO3KY ntoguHu Byno a 2 a-6
BMABNEHO OCOBNMBI HEPBOBI KNITH- 2) 34-3b a—b ): 3 gp P a #b, a#6;
HM. YueHi Ha3BanM ix HEMpPOHaMM )
TOTOMXHOCTI M HOBU3HM. 3) a a a +16): a-2_ 2 pu az+4, a%2;
. oo a+4d a-4 16-a° 2 a-—
HelipoHu ToToXKHOCTI BRi3HatOThL
3HaMOMI NpeameTH, 3syKu, Bia- 4 1 L 2 ): x Ipu x#42,
YyTTs, WOAEHHI NOAIT, PUTM HKMT- x+2 4d-x2 x2idx+4 (x+2)2 x—2
7. SKLLO B HAaBKOMWLUHLOMY Ce- x20.

PenoBMLL JOBIMM 4ac HiHOro He
3MIHIOETbCSA, HACTa€E BUCHAXKEHHS

umx HeupoHis. Tofi roBopsTh, WO 5) i_l :
noppHa BTPAaTHNa iHTepec. 1
. . k
Y uel MOMEHT HEMPOHM HOBM3HM,
nparHy4u AisnbHOCTI, CTPaXAatoTh 6) 1 :
Bif, HecTaui iHdpopmaliii. 1+l
x
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Y zaBmamuax 5—8 copocTiTh BUpas:

1
N
1+
x-1
1
8) 1 .
-1
1
+1
n-1



IHTENEKTY AJIbHUM DITHEC

BI/ISHa‘ITe, YU € IIPaBUJIbHUM TBEPOKEHHA:

1) 1-—=
m+n

npu m#-n;
m+n

2
2) [x— ad )(x+y)=xy opu X #—y.
x+y

BuxonaiiTe mii Ta crpocTiTh Bupas:

2 2 2
-9 3 2 -
1) a_a :a+ ; 2) |c+x-— x| c2 a -
3 9 3 x+c ) 3¢”+3x
Buxomnaiire mii:
n m 3mn 2a b 8a’ + 2b*
)| ——— — )| —+—|i——.
m n n‘-m b 2a 4ab

CmpocTiTh Bupas:

2
1) (3—m _m+3)_ m--9 :

m+3 3-m 42m
o) [* 2 ). 4x®+4x+24
x-3 x+3) x*-9

CkiaamiTes paljioHAJIbLHUNA BUpas A0 3aJadi Ta CIPOCTITh HOro.

Bracuma mBuAKicTh pyxy OJAaKUTHOI aKyJaM CTAHOBUTH
19 xMm/rox. Busuaute yac (y rox), AKUHA BUTPATUTH aKyJja
Ha IOAOJIAaHHSA BimcTaHi 25 KM 3a Teuiero Ta MOBEepPHEHHS Ha-
3an (TUM caMUM ILISIXOM), SKIO MIBUAKICTE Teuii v Km/rof.

Buxkomnaiire mii:
5 2 5a -2
1) - .24z
a+3 94%-1

a’®-b*> 4ab _a+b

5a—2 2a2%b? a-b  ab

CupocTiTh BUpasu Ta 3HAUAITH IX 3HAUEHHS IIPU 3aJaHUX 3HA-
YeHHAX 3MIiHHUX:

1) (4m—12—m):(m+
m-2

8m—25) 1
[ — , m=-—

2—-m
25a2-9 5a-3 Ta+4
2) a : a _Ta Ca=-1;
40’ +4a+1 2a+1 1+2a
3 2 2 3 2
—ab®+a’h-b
3) (a+b): L2212 ——t—,a=-1, b=2;
b a®—-b

PO [ Rt S P . T P
y-1 1+y+y y° -1

§6
.

MEPEPBA HA NIOT'IKY

CrapoBMHHA 3aflavya 3 «Apud-
MeTHKM» JleoHTis MarHuLbKoro.
OfuMH YonoBiK BMpILLMB BipAaTH
cMHa BuuTHCA. BiH 3anuTaB BMKna-
[,a4a, CKiNbKK1 BCbOTO YYHIB Y HbOTO
BXe €. YuuTenb Bignosis: «JKLLo
B KNnac [0[0aTH CTINIbKM X mogen,
CKIiNbKM BXXE €, i L& MOTIOBMHY Bif,
LbOro uMcna, Ta Wwe YBepTb, i fO
HUX 0,O0ATH TBOrO CMHA, TO B MEHEe
6yne pieHo 100 yuHiB». CKinbkM 3
yuHiB 6yno y Buknagada?

Y1 BIDOMO BAM?

B ocHoBHOMY aKynu nepecysatoTb-
€Sl 3 KPENHCEPCbKOIO LUBMAKICTIO
npubrmzHo 8 km /rog. Ane nig 4ac
nontoeaHHs abo Hanagy cepepHbo-
CTaTUCTMYHA aKyMa NPHUCKOPIOETb-
ca po 19 km/rop. Akyna-mako
30aTHa PO3BMHYTM LUBMOKICTb OO
60 km/rop. 3anexHo Bif BMAY
B nawi akynu moxke 6ytu sig 200
po 15000 3y6is, po3sTawwoBaHux
y Kinbka psagis. Cuna cTUCHEHHS
Lenen YOTUPMMETPOBOI aKynm —
6nusbko 20 kH.
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Pospin 1

TepeHc Tao — BMpaTHUM aBCTpa-
NIMCbKMUM MatemaTnk. Mae Hak-
BULLIM KoediuieHT iHTenekTy 1Q
y cgiti — 230. Y 13 pokis Burpas
30M10Ty meganb Ha MixKHapogHin
MaTeMmaTHuHin onimniagi, cTas-
LM HAMMOMOZLIMM i MPU3EPOM
3a Bcto icTopito. Y 24 poku cTas
HaMMOMOALWMM NPOdECcoOpPOM
KanicdopHircbkoro yHisepcutety
B Jloc-Angykeneci. Y 2006 p. Ha-
ropog)enun meganno Mingca —
HaMBMLLOKO Haropogoto B ranyasi
MaTeMaTHKH.

41 BIDOMO BAM?

PerynsipHi 3aMHATTS isKynbTypoto
MOKPaLLLYtOTb PO3YMOBY AifiNb-
HICTb, 3MILHIOIOTb IMYHITET, Monin-
wytoTb HacTpin. Jliogn 3 pobpoto
isnyHOIO MiAroTOBKOMO pigLue
XBOPItOTb | BiflbLL YCMLLHI B MMTT.

64

8 BusnauTe, YU € TOTOXKHO PIBHUMU BHUPA3U:

3 +2 96 12
1) =>4 _ar=e i3+-2;
a-4 2a-8 a’+2a a
1 3x%y’ :
2) -(ﬁ—i)&+x2+y2—xy i (x+y)2.
xX+y y X X—-y

9 CupocriTh Bupas:

1) m-—2 . m m?+4 B 2 .
4m?+16m+16 | 2m-4 2m®>-8 m2+2m )

1 3 3 2t -1
2) -t t— .
t+1  t°+1 t°-t+1 t+1

3ABAAHHA I3 3IPKOIO

IlomipryiiTe, un € momaHi TBEPAKEeHHA MpaBUJIbHUMU. Bigrmo-
Bigb OOTPYHTYITE.

. . m-1 m-1
1) ITiciss BUKOHAHHSA AiJIeHHS :

OTPUMA€EMO BUpPA3,
3HAYEHHS AKOro JopiBHIOE 1.

35x -5y

x2-25 x+5
5 2x-10

2) 3HaueHHA BUpa3y mpu y#7Xx € IMiJAUM YUCJIOM.

3) 3HaueHHA BUPA3Y
YUCJIOM.

32242

—-X

Ipu X #5 € HeBix eMHUM

4) Bupas TOTOKHO JOPiBHIOE BUpasy 8+2x mpu x#4.

a®+8

1
5) fAxmo x+y= , TO x2—y2=5.

a“+8

MATH FOR LIFE

3ALAYA «BUIbHMM YAC»

Bika nmpoBoguts Ha cragioni 60 xB y geHb. Bizomo, 1o ¢ xB
BOHA BUTpauae Ha 0ir, a pemiTy yacy — Ha BupaBu. Llix uac 6iry
Bika Burpauae 10 Kasopiii 3a 1 xB, a mijf yac BUKOHAHHS BIPaB —
15 kajopiii 3a 1 xB.

1 Bamumrits i cnpocTiTs BUpas, 3a JOIIOMOI'0OI0 SIKOT'0 MOYKHA BU-
3HAUUTH, CKIIBKY KaJIOpili BuTpauae Bika 3a rogmHy 3aHATH.
2 O6uyuciiTh 3HAUEHHA OTPUMMAHOIO BUpasy, AKINO t; =20 xB.
Tpu pasu Ha THRIeHb Bika 3afiMaeThesa IIaBaHHAM, BUTPAUYAIO-

4uy Ha HBOTO t, TojJ Ha JeHb. CKiIBKH BiZICOTKiB Wacy BUTpauae
Bika mrogHsa Ha BIipaBU IMOPiBHAHO i3 IIOJEHHUM YacoM, BigBeze-

. o . 1
HUM Ha I1aBaHHA? O6UHCIiTh el BificOTOK, AKIo ¢, =1— rox.



3HAKO, BMIO, MOXY

§6

@ OuiHtoBaHH$, BapiaHT 2 poboTtn —
B IHTEPHET-MIATPUMLI NiPYYHHUKA

CAMOCTIMHA POBOTA Ne 6

A B B r
1 € 1 €
2 3b 3 26

Y zaji KimoreaTrpy m pamiB. Y KOXKHOMY
PAIY PO3MIIIIeHO OJHAKOBY KiJBKIiCTh Kpi-
ceJi. 3HAUAITh KiJIbKIiCTh Kpices y KOKHOMY
PAny, SIKIITO BChOTO B 3aJIi 1 KpiceJ.

6 o xosxuoro Bupasy (1-3) mobGepiTh TOTOMK-

HO piBHUI Homy Bupas (A-T), axkmo x#0,
x#=x1.

9 _1\? P
( a- ) 1 0 ( a ) 12 x(x+1) ) =
....... b L2227 ! x+1) 3x-3 3
1 1 2x° b 3x
3 (E+E)(§_E z)z 2 Gatea) s, 3
X x 5 x
................ v o (1, 3
A B B r (x+1)° x+1 I
2 10 3 5
........................................................... 7 CupocrtiTh Bupas:
4 2
1 8 ,Od+x” 8 1[x*8 1) Buai-
4 ——= x+8 x?-64 x-8 8
1-— IiTh 3HAaUEHHS ITHOT0 BUPAa3y, AKINo x =1,25.
.......................................................... 8 IlosexiTs TOTOKHICTE:
* : ’ r 20y + 2y___ 2y |, 2 =4, gKII0
Y 9-y y-9 y yi-25 y+5 15-3y ) sy-15
9- -9
......... YL y£+5.
LLOMALLHE 3ABJAAHHS = T
3aepaHHs 1 — [Mpuknag 1
1 Buxonaiite gmii: 3aspanHa 2 — [Mpuknag, 2
3aepaHHs 3 — [Mpuknag 3
1 11 -i, 3) 1k '7k_m; 3aBpanHs 4 — [Mpuknap 4
y 6y) 5 E m®) m-k
4 2
1
2) (E_E)' 2a ’ 4) (iz+_+_6 czk 2
b a) a"-6b ¢ k) 16¢°-E
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a AOCHIIKYEMO » (5

4 BIOOMO BAM?
Hanpukinui XIX c1. amepukaHeup
MpeHk BynsopT nepLumm Bukopmc-
TaB 3HMXKKM Ha NeBHI rPynM TOBapiIB,
po3npopax, UiHHMKKM Ta Barato
iHworo. Marasuhu, y skux Bynsoprt
BTINMB Ly iAel, OTpMManu HasBy «Cy-
nepMapKeTH».

OcBita € CKNnagHMM,
b6aratorpaHHum i Kponmit-
KMM rpoLecom, | HaBsiTb
AN1s 0648pOoBaHOI 110 AMHM
ue# npouec He byae ner-
LUMM.

TepeHc Tao

66

CupocTiTh Bupas:

b1t )L,
12y ) 3y

2) (4—

3) (c+n

n—c

—1): 4 ;
c—n

+3 ) 4 3y+T7 -7
R PR 4) [2-210 . YL
4y )y 3y-7) 28-12y

JloBemiTh TOTOMKHICTB:

1)

2)

3)

4)

c n \ n-2 2
c—n_c—n)' 2

m 4 .m-8 1
2m—2n_m—n)' 2

, AKIIO C#N, n#2;

n—

, AKIIO m#n, m#8;
m-—-n

B E'+4 K k-1 4

+ >+ : = , AKINO k#X2, k#1;
E+2 4-k* k-2 4 k-1

1 6 x ) x 12
x-6 x*-36 x°-120+36) (x-6)°  x+6’
AKmo x#16, x#0.

CupocriThs Bupas:

1
1) T_z,

1 1 1
2) —5i 8 ——;

1——

y

Y

n+1

3amaua «IOBinmeitna akmia». Ha yecTh cemMupiuusa Kommanii
Charisma Fashion Group y 6yTukry i€ akimis: y pasi Kymisii
OJHiel oguHUIIL OYAb-AKOr0 TOBAPY HaJaeThesa 3HMAKKa 20 %,
a 3a YMOBU NPUAOAHHS ABOX i OiJbIlle OAWHUIL TOBAPY —
samkka 30 % Ha BCIO cyMy IMOKYIKU. IIoKymerns BUOpPaB PrOK-
3aK, IliHa AKOTo 0e3 ypaxXyBaHHS 3HIKKU AopiBHIOEe 340 rpH.

1)
2)
3)
4)

o)

CKiJTbKY 3alJIATUTDL IMOKYIEIlbh 3a el PIoK3aK mig uac mii
aKIii?

Ha ckinbKu rpuBeHb MeHINE 3aIllJIATUTDL IIOKYHeIlb 3a Ien
PIOK3aK, SAKINO CKOPUCTAETHCA 3HUIKKOIO?

CKiJIBbKM 3aIlJIaTUTDL MMOKYIIEIlh 34 ABAa TaKi PIOK3aKM IIij
yac gil agmii?

Ha cxinbKu rpuBeHb MeHIIIE 3allJIATUTD IIOKYIIEIh 3a I1i 1Ba
PIOK3aKM, AKIINO0 CKOPUCTAETHCA 3HIIKKOIO?

CKifbKU TOTPiOHO KYIUTH TAKWX PIOK3aKiB mim uac mii
aKIrii, mo6 sumxka cranosuaa 1020 rpua?

Po3B’sikiTh piBHAHHS:

1) 3x=24;
2) 5x=-30;

b

3) 6-4x=0;
4) x2-36=0;

5) (5x+38)(100+x%)=0
6) («* +49)(34-10x)=0.
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PALIOHAJIbHI PIBHAHHA. PIBHOCWIIbHI PIBHAHHA

Bu po3B's3yBanu niHiMHi PIBHAHHA, BUKOPMCTOBYIOYM PIBHOCHIbHI NepeTBo-
BHOPA ) pEeHHs PiBHAHb, @ TAaKOX TEKCTOBI 3aA,adi 3a JOMOMOrOHO TiHIMHUX PIBHAHb
Bu HaBuMTecs po3B'a3yBaT paLjioHanbHi PIBHAHHA, BUKOPUCTOBYHOUYM TOTOXHI
CbOTrOAHI P Y pay p ! P Y
) nepeTBOpPEHHS BUPA3iB
3ABNKIN Bu 3moXKeTe cknapat mMaTeMaTHuHi Mogeni peanbHMX XUTTEBMX CUTYaLLM,
a ) 3HaXOAMTH ONTMMarbHI PIHAHCOBI PILLIEHHS

AKTYAJNIbHA 3A0AHA

«BUPOBHULLTBO BAMKIB»

Hpysi, AKi 3aX0ONJIIOIOTHCSA BEJOTYPU3MOM, BUPimuiam Bif-
KPUTU HEBeJIMKe MiJIIPHUEMCTBO 3 BUPOOHUIITBA IPCbKUX BEJIOCH-
neniB (0aiikiB). Ilicasa mpoBegeHHS aHaJIi3y BOHU MiHIIJIN TaKUX
BUCHOBKIB:

1) @ikcosani sumpamu Ha BUPOOHUIITBO (OpPeHIa ITPUMIIIIEHHA Ta
cIelfiayrisoBaHOTO yCcTaTKyBaHHS, 3apo0iTHA ILIaTa MalcTpaM,
BUTPATH HA MAapKeTHUHT i pekyjamy) ctaHoBuTuMyTh 56 000 rpo-
IIOBUX OAMHUIG (T. 0.) HA MicAIb;

2) 3minHi sumpamu cTaHOBUTUMYTH 140 r. 0. HA BUTOTOBJIEHHSI
onmuoro Oarika (oxkpeMi merasi, nusaiiH, yIIaKOBKAa);

3) [OJIS KOHKYPEHTOCIPOMOXKHOCTI Oalika Ha PUHKY Ta OTPUMAaH-
Hs OiAIPHUEMCTBOM AOXONY cepedHi sumpamu Ha BUPOOHUIITBO
OJHOTO 0alika MaloTh CTAHOBUTHU He OijabIme Hixx 180 r. o.

Busuaure, cKinbku 0alikiB He0OXiJHO BUTOTOBUTH 34 MiCSIlb,
100 cepeqHi BUTpaTH HA BUPOOHUIITBO OJHOTO OalfiKa CTAaHOBUJIU
180 r. o.

Poss’azanna

Hexaii x — KinbKicTs 0aliKiB, AKi HE0OXiTHO BUIOTOBUTH 34 Mi-
cAIb. IKITO HA BUTOTOBJIEHHSA OAHOro Oaiika BuTpauaetrsea 140 r. o.,
TO HA BUTOTOBJIEHHSA X OaiiKiB Oyme BUTpaueHO (140-x) . O.

3azanvHi sumpamu Ha BUTOTOBJIEHHA X OalKiB 3a MicAIb CKJa-
maroTbed i3 cymu Qirkcosarnux (56 000 r. o.) i sminnux (140-x 1. 0.)
BUTPAT, TOOTO (140-x+56 000) T. o.

Cepedni sumpamu Ha BUTOTOBJIEHHS OJHOTr0 0aiiKa po3paxoBy-
IOThCA AK YaCTKa Big AiJeHHS 3aza/bHOL cymu sumpam Ha Kijlb-

. . . 140-x+56000
Kicmw 0aillkie: ————  F— TI'. O.

X

41 BIDOMO BAM!?

* AMcTepAam BBaXaroTb Beno-
cunepHow ctonuueto €Bpo-
nu. Y ubomy MicTi BinbLue Hix
760 kM BenocunegHUx JOPIXKOK,
obnagHaHux creujanbHMMK 3Ha-
Kamu i cBiTnodopamu.

* [NonynspHicTb Benocunegis pik
y pik 3poctae. CborogHi y cBiTi
HanivyeTbcs 6rmsbko 1,5 mnpg,
senocunegis. Y 2018 p. eHe-
panbHa Acambnes OOH npun-
HsiNa pe3ontoL|ito, siKa Nporono-
wye 3 yepsHs BcecsiTHiM gHEM
Benocunesa.

* |3painbcbkuit An3aiHep Ta iH-
weHep lurap MadHi BMHaMLWOB
6e3neyHni ans HaBKOMMLLHBLOrO
CEpefoBHULLA BENOCHNEN, BUro-
TOBMBLLM MOTO 3 KapPTOHY!
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Pospin 1

KJIFOYOBI TEPMIHA

jpaLlioHanbHi PiBHAHHSA
Lini piBHAHHS
ppoboso-paLioHarnbHi
PIBHSAHHSA

PiBHOCHIbHI PIBHSHHS
piBHOCHIbHI NepeTBOPEHHS
po3B's930K (KOpiHb)
PIBHSHHSA

obnacTtb 4ONyCTMMMX
3Ha4YeHb PIBHSHHS
maTtemaTtuyHa mopenb
3apgaui

g 3ANAM'STARTE! D

g 3ANAM'ATANTE! D

HPMFA,D,AI;ITE!

) Llini Bupa3n — Bupasm, WO cKkna-
OeHi 3 yucen i 3MiHHMX 3a go-
NMOMOroIo [N [004aBaHHS, BifHi-
MaHH$, MHOXEHHA Ta AiNeHHs Ha

. BigMiHHe Bif, Hyns 4Mcno.

e ccccccccccccccccccccsscssccoe
. .

NnPUrAJQAUTE!
Po3B'A3aTn piBHAHHA O3Hayae
3HanTH BCi Moro poss'sa3ku abo
JLOBECTH, LLLO iX HEMAE.

68

OcKinbKU cepenHi BUTpPaTH Ha BUTOTOBJEHHS OJHOTrO Oalika
MaioTh craHoBuTu 180 r. 0., MOKEMO CKJIACTH PiBHAHHSI:

140-x+56 000

X

=180.

Mu orpumanu piBHAHHA, y AKOMY JiBa YacTHUHA € palliOHAJb-
HUM BUpasoM. Y IboMy maparpadi Bu gisHaeTecs, K Po3B’ A3YIOTH
Taki piBHAHHA.

rOJIOBHA IAEA

Hexait P(x) i Q(x) — parmioHaJibHi BuUpasu, 3aJeKHi BiJ
aminHOI x. AKIO HEOOXigJHO BUBHAUUTH, IIPU AKUX 3HAUEHHAX
3MiHHOI X I1i BUpasu HaOyBaOTh PiBHUX 3HAUEHDb, TO KAXKYTh, II10
CJiZ PO3B’s3aTU PiBHAHHSA P(x)zQ(x) .

PiBHSIHHA Ha3MBalOTb PAWLiOHANbHMM, SKLLO MOro niBa M npaea
YaCTMHM € PaLOHANbHMMM BUPA3AMM.

Yeci pamionanbHi piBHAHHS MOALIAIOTL Ha Il Ta Ipo0OBi.

PiBHsiHHS Ha3MBaroTb WiNMM (abo LinMM pauioHanbHMM), SKLLO
niBa M NPaBa MOro YacTUHM € LINIMMM PaLLOHANbHUMM BUPA3aMM.

PiBHsHHSA Ha3uBaroTb APOO6OBUMM (abo ApPO6OBO-paLioHanb-
HMM), Ko xoda 6 opgHa 3 Moro YacTuH € apoboBrm paLio-
HaNbHUM BUPA3OM.

Hanpukman, minumu e piBuamua: 5 x=-10; 3x+8=0;

2x-9 7
~0,2x-11=9x+3,5; —2x2+16=0; x3 :4_le;
. 1 1 2 >-16
OpoboBumu € piBHAHHA: —=5, —x——=3, xz—:O,
-3 8x+7 2 . x x
ad - oxre , —5y2—y+3:— , TOOTO Taki, y AKux abo Jisa, abo
Y

x+2 2+x
mpaBa, a00 00MABi YacTUHU MiCTATH AP0o0O0Bi Bupasu (ToOTO mileHHA
Ha BUpAas 3i 3MiHHOIO).

g po3B’A3yBaHHA pallioHAJIbHUX PiBHAHb BUKOPUCTOBYIOTH
BijoMi BaM PiBHOCHUJIbHI MepeTBOPEHHA PiBHAHB:

® TIepeHeCeHHdA J0JaHKiB 3 OJlHi€l yacTUHU PiBHAHHA B iHITY, IIPU
IbOMY 3HAKU JOJAaHKIB 3MIiHIOIOTHCA Ha MPOTUJIEKHI;

e momaBaHHS OO0 000X YAaCTHUH PiBHAHHSA OJHOTO I TOTO CaMOTO
yucsaa abo Bupasy, BusHaueHoro Ha Bciit O13 piBuauHa (aHAa-
JIOTiUHO I AJIS BimHiMaHHsS);

°® MHOKeHHs a0o AileHHs 000X YacTHUH PiBHAHHSA Ha OOHE U Te
came uyucJyo abo Bupas, BusdHauenui Ha Bcitt O3 piBHAHHA.



PosB’asyroun JiHiMHI pIBHAHHS, BU IIO3HANOMUJINCA 3 IOHAT-
TSM PiBHOCUJIBHUX PiBHAHB. AHAJIOTiIUHE IIOHATTS BBOAUTHCA U IJIs
Ipo0OBO-pAIliOHAIBHUX PiBHAHD.

[Ba npoboBo-paLioHanbHUX PIBHAHHS Ha3MBatOTb PIBHOCHIb-
HMMM, FKLLO BCi PO3B'A3KM NEPLUOro PIBHAHHSA € PO3B’'i3Kamm
ApYyroro, i HaBMaku, yci po3B'si3KM APYroro piBHsHHS € PO3-
B'A3Kammn nepioro. PiBHOCMNbHMMM BBaXKatoTb | Ti PIBHSAHHS,
fIKi H& MatoTb PO3B'A3KIB.

PosrasHemo KijbKa cmocobiB po3B’s3yBamHA APOOOBO-paIio-
HAJbHUX PiBHAHD.

OuH i3 HANOOMINPEHIINX cI0Cco0iB — IIe 3BeJeHHs PiBHAHHSA
P(x .
IO BUTJISAIY %=0 , e P(x) i Q(x) — MHOTOYJIEHH.
x
IIpuramaemo: gpib mOpPiBHIOE HYJII0, AKIITO OTO YNCEIbLHUK IO~
PiBHIOE HYJII0, a 3HAMEHHUK BiAMiHHUN Bif HyJid. To0TO piBHAHHSA
P(x) P (x) =0,
Q(x) (o) (x) #0.

V KJIKOYOBUMM MOMEHT

ITIixm yac posB’s3yBaHHS AP00OOBO-pallioOHAJBPHUX PiBHAHB
OTPUMAaHi 3HAYEHHS 3MiHHOI CJIiJ] TIepeBipuTHM OJHUM i3 IBOX
cIIoco0iB:

1) smaiiTu Oll3 piBHAHHA Ta BUBHAUUTHU, YU BXxoaATh B O[3

OTpUMAaHi 3HAUEHHH;

2) saiticHuTH 0e3mocepeaHIO MiJICTAHOBKY OTPUMAaHUX 3HAUEHb

Yy IOYaTKOBE PiBHAHHA.

=0 3BOAUTHCA OO PiBHOCHUJIBLHOI CHCTEMU

ﬁl MPUKIAL 1
x%-9 _

3x+9_

PosB’saxiTh piBHAHHA

Poszs’azannsa

Croci6 1 (3BeieHHS 0 PiBHOCHJIBHOI CHCTEMMH)

Kpok 3MmicT pii

CkopucraeMocs IIpaBUJIOM PiBHOCTI Apo6y HYJIIO Ta
CKJIaIeMO CUCTEMY DPiBHAHB.

KPOK 1

PosB’sixeMo piBHAHHSA x2-9=0. s mporo pos-
KPOK 2 k-/1anemo JiBYy YacTUHY PiBHSHHS HA MHOKHUKHU Ta
CKOPHCTAEMOCS IPABUJIOM PiBHOCTI TOOYTKY HYJIIO.

§7

& 3ANAM’ ATANTE! g

&> — 3HaK PIBHOCHIBHOCTI

PesynbTtar gii

x2-9=0,
3x+9%#0

x? -9=0; (x—3)(x+3):0;
x—3=0 a6o x+3=0;

x =13 — 3HaueHHd X, AKi MoO-
JKYTb OyTH KOPEHAMU PiBHAHHS .
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Pospin 1

Kpok 3mict aii PesynbTar pii :
- ¥
Busunauumo, 3a AKUX YMOB 3HAMEHHUK EloanROBo- 3x+9#0: 3x#-9;
KPOK 3 1o apo6y me mopiBHIoe HyII0, TOOTO 3Haiimemo OJ13 £v_3
PiBHAHHA.
KPOK 4 IIpoamamizyemo, saKi 3 oTpuMaHMX 3HAUEHb X 3a70- |x =13,
BonbHAIOTL OJ13. x#-3
KPOK 5 3po6uMO BUCHOBOK: X =—8 He € KOpeHeM PiBHAHHA, X=-3 He 3af0BoJbHAEe O[3, :
OTiKe, €AUHNI KOPiHb PIBHAHHA X =3 . X =38 — KOpiHb PiBHAHHSI
Croci6 2 (3miiicHeHHs 0e3mocepeTHbOl mepeBipKu)
Kpok 3mict aii Pesynbtar gii :
1
CropucTtaeMocs IPaBUJIOM PiBHOCTiI ApoOy :
KPOK 1  wym;io (zpi6 Moske mopiBHIOBATH HYJIO jaumie x2—9=0

© KPOK 2

© KPOK 3

yV BUTIAAKY, KOJIU YUCEJHHUK JOPiBHIOE HYJIIO).

Posp’ssxeMo piBHAHHA x2—-9=0. [l1a Lboro
PO3KJIaZieMo JiBy YaCTUHY PiBHAHHS HA MHOMK-
HUKHU Ta CKOPUCTAEMOCSA ITPABUJIOM PiBHOCTI 10~
OYTKY HYJIIO.

x2—9:0; (x—3)(x+3):0;
x—-3=0 abo x+3=0,

x =13 — 3HAUeHHA X, AKi MOXYTHL -

OyTH KOpeHAMHU PiBHAHHS

Bukonaemo mepeBipKy oTpuMaHMX 3HAYEHb,
mificTaBUBIIN iX 0e3mocepemHbO B IIOUATKOBE
PiBHAHHS.

BukaouunMo Ti KopeHi piBHAHHSA, IPU AKUX

3HAMEHHUK JIiBOI YaCTUHU MOYAaTKOBOTO PiB-
HSAHHS TOPiBHIOE HYJIIO.

(-3)* -9

3.(-3)+9

0
o =0 (HempaBuUJBHO), TOMY X=-3

1) IIpu x=-3 maemo

’ o

He € KOpeHeM PiBHAHHS.
3°-9

3.-3+9

0
E:O (npaBuabHO), TOMYy X=3

€ KOpeHeM PiBHAHHS

2) IIpu x=3 wmaemo

.
9 °

Bionosidv: 3.

(% TPEHYEMOCS

1 Poss’sakiTh piBHAHHS:

- : -1 5x-15 4x® —4x+1
NnPHr AOAUTE! : 1) i =0; 4) d =0; 7) xz—x+=0;
9 .9 x—6 2x+6 4x° -1
° a“-b =(a—b)(a+b) 9 )
x—8 x“-25 9x“+12x+4
2 2 2 2) =0; 9 =0; 8) ————=0.
© a’+2ab+b°=(a+b) x+9 2x+10 9x% -4
2
o a? 2ab+b2—(a—b)2 3) 2x+4=0; 6) = —4 _ .
3x - 9x-18
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ﬁl NPUKIAL 2
) . . . 3y +4 2y +1
Poss’saxiTh ApoboBO-palioHabHe PiBHAHHI —— = ——— |,
5-3y 1-2y

Pose’azanns
Kpok 3MicT pii Pesynbrar gii ;
- 3
3ayBasKuUMO, III0 00JIaCTh AONYCTUMHX

3HaYeHb 33JJaHOTO PiBHAHHHA CKJIAJAEThCH y+_» :

5 0o03:

KPOK 1 3 yCix palioHaJbHUX YuCeJ, KpiM y=—, y#t— .
1 i 2 :

y= 9 :

(8y+4)(1-2y)=(2y+1)(5-3y);
CKOPHCTAEMOCSA OCHOBHOIO BJIACTHBICTIO ) . .
KPOK 2 mpomopuii ta poss’ssemo orpumane pis- oY T4-6y" —8y=10y+5-6y~ -3y;

HAHAA. 12y+1=0; y=—%

. 1
KPOK 3 Ypaxosyrouu O13 piBEAHHSA, 3po0KUMO BU- Y= Py s3agmoBoJibHsAe O3, oTike,

CHOBOK. .
€ KOPEeHeM P1BHAHHA

Bionosiov: —i .
12

BucHosok. Y 1IbOMY OPHUKJIAAI HabaraTo 3pydyHillle CIOUATKY
sHakty O/13 piBHAHHSA, a MOTIiM OTPUMAaHe 3HAYEHHS 3MiHHOI y3ro-
mutu 3 O03. Bukopucraunua cmocody 2, a came 6e3mocepesHboOl
OiICTAHOBKY OTPMMAHOTO 3HAUEHHS B IIOUATKOBE PiBHAHHSA (IUB.
npukgan 1), yCKIaIHUTE IPOIleC Po3B’ I3aHH, IIPU3BIBIIIN [0 I'PO-
Mi3IKUX 00YMCJIEeHD.

(% TPEHYEMOCS

2 Po3B’saxiTh piBHAHHA: P Cng NMAM'ATATHI]
2x  x+1 2x+9  4x+3 - Haituacriwe po3s’ssaHHs apobo- :
1) = 5 5) = » . . . .
x—2 x—2 3-2x 5—4x E BO-pauloHarnbHMX PIBHAHb MO4YMHa- :

: 1oTb 3i 3HaxomerHs O[13. Mpore :
— : B KOXHOMY BMNaaKy BuBIp oaHO- :
3x-7 bx+4 ‘ ro i3 3asHayeHux crnocobie ne-

: PEBIPKM 3arMILAETBCA 33 BaMmM. :

2) 3x _x—4 . 6) 3x+1_5x+2 .

x+1 B x+1’

3) ox-13 = 1-2x ; 7 2;C+1 = 8x2—5 ; Bubupaiite Toi cnocib, skui no- -
x—4 4-x 4x"+3x  16x"-9 : nerwmTb Po3s’s3aHHs. :
or_3 3r_9 - LBpaq  eesesessenssseseressssiscsene

q) 272 _or7=, g) o= = 2T
1-x x-1 5x° —4x 25x°-16
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ﬁl MPUKNAQL 3

PosB’sikiTh piBHAHHSA

Pos8’a3annsa

x+4

3mict git

3ayBayKnMO, 110 00JIaCTh JOIYCTUMUX 3HAUEHD
3aJaHOT0 PiBHAHHSA CKJIAZAEThC 3 yCixX palfio-
HaJIbHUX UmncesJ, Kpim —4.

Bigmimemo Bim 060x uacTuH piBHAHHA Apib

KPOK 2

x+4

2
, BusHauenuit Ha OJl[3. OTpumaemo piB- {x =16,

HAHHA, piBHOCHJIbHe nanomy Ha Ol13.

x*-16=0; (x—4)(x+4)=0;

KPOK 4 ITepeBipumo, un HaJeKaTh OTPUMAHI PO3B’ABKKA  x =—4 He 3azoBoabHsae OJI3, Tomy :
o6JacTi JOMyCTHMUX 3HAUEHb PiBHAHHA. x=4 — enuHUIl PO3B’A30K PiBHAHHA .-

MEPEPBA HA JIOT'IKY

MepesipTe nepeTBOpPEHHs 1 3HaK-
AiTb MOMMIKY .

(a+b)(a-b)=b(a-b)
(a+b):b
azza::aa

2=1

72

Bidnosiov: 4.

Bucnosok. Y 1IbOMY IPUKJIALL HAR3PYUHIIIIIM CIIOCOOOM € caMe
BigHiMaHHA BiZ 000X YacTMH PiBHAHHSA OLHOTO I TOTO CAMOTO BH-
pasy, BusHauenoro Ha OJ13. IlepeHeceHHs MOmaHKIB 3 omHiei ua-
CTUHU PiBHAHHS B iHIITY 3 HOAAJBIINM 3BEJeHHAM yCiX TOZaHKiB
IO CIiJIBHOTO 3HAMEHHWKAa YCKJIAIHUTL po3B’aA3amuA. Tomy e
cIIoci0 po3B’sA3aHHS He € pallioHaJIbHIM.

% TPEHYEMOCS

3 Po3B’saxKiTb piBHAHHS:

1) E+x:4+3; 4) 8 —2x=12+ 8 ;
x x x+6 x+6
2) x_gzg_g; 5) ! +x2=25+ ! ;
x x x+5 x+5
3) 5 i6x=12+—>; 6) x?—— 2 —49- 2,
x—-2 x—2 x—=7 x—=7
) ———+x°+16=8x+———;
x”-16 x"-16
8) x?+18x—— > =-81-—°> .
x“-81 x°-81



Curyartrii y Baromy »KUTTi HIKOJIM He MATUMYTh BUTJISAL TOTO-
BUX MaTeMaTUYHUX (DOPMYJI, BUPa3iB, piBHAHL. ToMy mysKe BasKJIM-
BO HaBUMUTUCA OyIb-AKY CJIOBecHY (BepOasibHY) 3amauy IepeKJamaTu
MOBOIO MaTeMaTUKMU, TOOTO CTBOPIOBATU MAMEMAMULHY MOOeNb
3a0aui.

MaTtemaTuyHa MOJeNb MOYKEe MATU BUTJIAL CXeMU, PUCYHKA,
rabauii, rpadika Tomro. Ile mae MOKIMBICThE YHAOUHUTHU YMOBY
(croxket) Bamaui. PosriiaHemMo Ha mpuKJIaai, K CTBOPUTU MaTeMa-
TUYHY MOJeJIb TeKCTOBOI 3aJaui Ta po3B’A3aTH 3amadvy 3a HOIO-
MOTOIO0 PiBHAHHS.

ﬁl MPUKIAL, 4

Posp’sikiTh 3amauy 3a JOIIOMOT0I0 APOO0OBO-paIliOHAIBLHOTO PiB-
HAHHSA.

YucelbHNUK 3BUYAHOTO HECKOPOTHOTO APO0Y Ha 2 MEHIIINUI Bif
3HAMeHHUuKAa. JIKI0 3SHAMeHHUK IIOYaTKOBOIO AP0o0y 30iabIIuTH
BIBiui, a UMCEJbHUK 3MEHIITUTU Ha 4, TO mAicTaHeMo Api0d, 1Mo mo-

. 1 . . . .
piBHIOE Ve 3HalaiTHL MOUaTKOBUM APio.

Posé’azanns
CkiazemMo MaTeMaTUYHy MOJEJb 3aJaui y BUTJIAALL TabauIri,
1o BimoOpaskae ii ymoBy.

- Sk 6yno Sk Mae 3MiHUTUCS Sk crano
: I
: YncelbHUK x —4 x—4
. 3HAMeHHUK x+2 x2 2(x+2) :
i x x—4 i
: AApi x+2 2(x+2) 14 .

Po3B’s:xeMo IIOKPOKOBO OTpUMaHe AP0o00BO-pallioHaJIbHE PiB-

§7

£ cnip 3HATMY E

41 BIOOMO BAM!?

Hannpocriwi Buan anrebpaiunmx
PiBHSHb (PIBHSHHS NEpPLUOro M Apy-
roro CTEMeHiB) i HaBiTb AesKi cre-
ujanbHi BUAM PiBHsSHb 3-ro CcTeneHs
MaTeMaTUKu BMIinn po3B’'a3yBaTh
we B CrapopaBHboMy BaBunoHi
npubnmsro 4000 pokie Tomy. Y Ti
[arekKi 4acu, Konu e He byrno cy-
YaCHOI MaTeMAaTUUYHOI CUMBOTIKH,
YYeHi 3anMcyBanm i Came PIBHSHHS,
i Moro po3ss'sa3yBaHHs CrOBamM,
a He chopmynamu.

KaMM B JIiBifi yacTHHi piBHAHHA.

x—4 1

HAHHA ———=—.

2(x+2) 14
: - Kpok 3micr aii Pesynbrar gii
: I
KPOK 1 Busmauumo OJI3 piBHAHHA. O03: x#-2
: Ilepernecemo Api6 — B JiBy YaCTWHY DiBHAHHA. 2(x+2) 14
KPOK 3 Bukonaemo BifHiMaHHA Apo6iB i3 pisHuMyu sHameHHH-  7(x-4)—(x+2) _o

14(x+2) .
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MEPEPBA HA NIOT'IKY

]

3afava 3i cTapofaBHbLOrO iHAIM-
cbKoro Tpakrtary. OgHa n'ara va-
CTUHa 6aXKONMHOro poto nonertina
Ha naBaHpoBe none, TPeTs YacTMHa
BUpYyLWMNa 36MpaTH HEKTap i3 Kai-
TiB MMM, SIKLLO B3STH PI3HULEO LMX
uMcen i MOMHOMMTM Ha TpH, TO
OTPUMAEMO KinbKicTb 63Kin, Wwo
BifJAlOThb NepeBary akaLil.

Ckinbku Bcboro 6yno 6pxin y By-
NMKY, SIKLLO PO3NETINMCs BCi, KPimM
opHiei?! Cnpobyrite poss'azatm
Lo 33834y apMIPMETHUHUM CMO-
cobom, be3 fonomMoru piBHsHHS.
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KPOK 7 IligcraBumo 3HaueHHsS X =5 y api0 Lz
x+

< Kpok 3micT gii Pesynbtar gii
: e N
: KPOK 4 POSKDHEMO IYMKU B YMCENBHHUKY Ta POSB’KeMO Tx—28-x-2=0; 6x-30=0;
: oTpUMaHe PiBHAHHSI. 6x=30; x=5 :
: KPOK 5  Vsrogumo orpumanwuii kopius piBHarHa 3 OII3. x=5 sanosonruae OJI3 pis-
: HAHHS :
: IloBepHEMOCS [0 YMOBHU 3amadi Ta mpuragaemo, mo IIlykanum € mo4aTKOBUA
: KPOK 6 ¢ myxkanum B 3ajaui. . x :
: Api6 :
: x+2 :
: x 5 5 :

1)

2)

x+2 5+2 7 .

Bidnosiowv: g .

BucHosku:

Ilig uac pos3B’sa3yBaHHA 3aJau 3a HOIOMOTOI0 PiBHAHDB CJIiT
naMm’saTaTu, [0 BM He HPOCTO IMIYKAETe KOPeHi piBHAHHA,
a po3B’sA3yeTe 3a HOIIOMOTIOI0 PiBHAHHS 3agauy. ToMy BasKJIu-
BO maM’ATAaTH, IO caMe € IIIYKaHUM y 3amadi.

3HaueHHA KOPEHiB PiBHAHHA MOXKYTh 3am0BoabHATH O3 i He
3a0BOJIbHATHU YMOBY 3azaui. Hanmpukiazn, y 3agadui 3HaueHHSA
x=2,7 3agoBoapHUI0 6 OI[3, ame He Moryo 6 OyTH YMCEIbLHU-
KOM 3BUYANHOTO0 AP0o0Y, OCKIIbKM umcyao 2,7 He € HaTypPaJIbHIM.

(% TPEHYEMOCS

4

1)

2)

3)

4)

PosB’s:xiTh 3amauy 3a JOIIOMOT0I0 APOOOBO-paIlioOHAIBLHOTO PiB-
HAHHA.

. . 24
fAre umcyo Tpeba BigHATH Big 3HaAMeHHHKA APOOY 5 , 1100
orpumMaTu apib, 1o gopiBHioE 37
fAxe umcao Tpeba gomaTu M0 YMCENbHUKA I BifHATH Bin 3HAa-

17 . . 7
MeHHHKa Ipooy 51’ 100 oTpuMAaTHu APib, IO JOPiBHIOE Py ?

YucelbHUK 3BUYAHOrO HECKOPOTHOTO APO0Yy Ha 3 MEHIITU Bix
3HAMEeHHUKA. IKIo 3HaMeHHUK IIOYaTKOBOI'0 APO0Y 301IbIITUTH
B 4 pasu, a YNCeIbHUK 3MEHIIINTH Ha 7, TO AicTaHeMo Apib, 1110

. 1 . . . .
IOPiBHIOE e 3HaANmITh MOYaTKOBUI IPib.

3HAMEHHUK 3BUYAWHOTO HECKOPOTHOTO APo0y Ha 2 OijabInuii 3a
YUCEeNbHUK. SIKIIO 3BHAMEHHUK IIOYATKOBOTO APO0Y 30iIbITUTU
Ha 10, a yncesbHUK — Ha 18, TO cymMa IIOYaTKOBOTO Ta OTPHU-
MaHOro Ipo06iB mopiBHIOBaTHMe 2. 3HAWAITH ITOYATKOBUI APiO.



IHTENEKTYAJIbHUU DITHEC

PosB’s:kiTh piBHAHHS:

x+3 (x-4)(x+2) (30-x)(15-3x)

1) —=0; 3 =0; 5 =0;
) x ) x+2 ) x-5
2
2) 4 2x:0; 4) x 16:0; 6) T—x _
x+2 5x+20 x%—14x+49

3HaUIiTHL KOPeHi piBHAHHA:

3t+11 16 —5x2 5y—-12 4y+3
1) =2; 4) =08 o gy ) HESES
t x y-2 y+2
15— 2y — -2 -
9) 157X 10, 5) 2¥Z3_06yFS. x-2_ %
x y+1 3y+5 x+2 4-x
9x?-24 3t-1 9t+2
3) T —=8x; 6) S =
x t+2 3t—1

Busnaure, un € piBHOCUJIBHUMY PiBHAHHSA:

2 2
36 . 2 +3t .
r - i x2=36; 3) =0i 3t+t2=0;
x+6 6+x t“°—9
5 -2 +7 .
2) Y% joy-2=8; 4 " =0im?+9=0.
y+1 y+1 m”+14m+49
Po3B’soxiTh piBHAHHS:
dx+x® 12+x° -2
1) xz X _ ] X . 4) X _ X 22;
x“ =9 x° -9 x+2 4-x
5t+14 t2+14 4m-1 +1
et 5) -+ =5
t°-25 25-t¢ m-2 m+2
6 3z+1 3 2 16
3) —— X1 - _3; 6) -2 :
z z-2 x+2 x-2 4—x>

IOpko ta Onenka momoBuncs 3ycrpitucsa B Ilamari comopty Ha

(pecTtuBayi pobororexHiKku. OpKO BUHIINOB i3 AOMY ¥ millIKK

nmicraBca miciia 3ycTpiui 6e3 samisHenHsa. OJeHKa, SKa K1IBe Ha

800 M 6amkue go Ilamamy coopry, Hixk IOpKo, Buiiniiaa 3 qomy

Ha 12 xB mismimre 3a IOpka, aje mpuiiniia BuacHo. Bigomo, 1110

IOpro Ta OneHka pyxaaucsa 3 OJHAKOBOIO IMTBUAKICTIO, a Bin-

ctaHb Big OyauHKy HOpKa mo ITamamy criopTy CTAaHOBUTE 2 KM.

Kopucrymouncs yMOBOIO 3amadi:

1) ckiaamiT, MaTeMaTUUYHY MOIEJb Yy BUIJIAAL Tabauii (qus.
npukJjgan 4), AKII0 X XB — dYac, 1o sutpatuB IOpko Ha
TOpOry;

2) cxaamiTe apobGoBo-pallioHaJbHe PiIBHAHHA A0 3amadi Ta
PO3B’KiTH #10T0;

3) BamumIiThL Y BiAMOBiAL IMIBUAKICTD, i3 aKoI0 Imraa OeHKa.

§7

41 BIDOMO BAM?

LLlopoky B Kuesi npoBogutbes
HayYKOBO-TEXHiYHMI (pecTHuBanb
«ROBOTICA», sikun 36upae Binb-
we 500 TanaHOBMTUX, TBOPHMX,
epyAoBaHuX AiTen 3i BCiei YKpai-
H1. ['onoBHa nopijs dectmano —
BceykpaiHcbka onimniapa 3 po-
H6oToTEXHIKM, fIKa € BILOIPKOBMM
eTanom [0 CBITOBOI onimniagu
World Robot Olympiad (WRO).
Y mexax cecTmBanto NpoBoasTb-
cs KOHKypcu poborTie, apxiTek-
TYPHI KOHKYPCH, BUCTaBKM-KOH-
Kypcu LEGO-TBOpUOCTI. Y 2015
i 2016 pp. y4acH1kM Ta rocTi dpec-
TMBanto pasom bypysanm 3 Kybukis
KoHcTpykTopa LEGO Bennuesny
3D-many Ykpaitu. Temu KoxHo-
ro cesaoHy WRO noB's3aHi 3 Bu-
PillEHHSIM aKTyanbHWX nNpobrem.
Tak, Tema 2020 p.: «BapTosi kni-
maty», 2021 p.: «PowerBots —
ManbyTHe eHepreTuku!»
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Cep Timorti OxxoH bepHepc-Jli
(anrn. Sir Timothy John Berners-
Lee) — 3HaMeHWTUM BpUTaHCbKNM
y4eHuH, crewianict 3 iHpopmaTu-
ku, euHaxigHmk URI, URL, HTTP,
HTML, BcecBiTHbOI MmaByTHHM
World Wide Web (cninbHo 3 Po-
6eptom Karo). 3aBaskm Homy mu
KOPUCTYEMOCS CbOrOfHI iHTepHe-
Tom. Y 1999 p. komn'toTepHoro
reHis 6yno BKMOYEHO AO CMMCKY
«CT0 HaMBMBATHILUMX YMIB CTORIT-
Ta» (3a Bepcieto )ypHany Time
Magazine). Y 2004 p. koponesa
BenukobpuraHii nocssatuna Tima
bepHepca-Jli B nMuapi.

41 BIDOMO BAM!?

—

A )

[\ b ‘. =

[ns ecpekTMBHOI OpraHizaLi pobo-
TM KOM-LLEHTPY Ta MPOrHO3yBaHHs
MOro 3aBaHTaXEHHs BUKOPWCTO-
BYIOTb TEOpito macosoro obcny-
ropyBaHHs. MaTtemaTuyHi mogeni
A03BONAOTb BUHAYUTH OMTUMATb-
HY KinbKicTb onepatopis ans o6-
CIyroBYBaHHS KMiEHTIB.
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Cobaxu Ilonmi # Homni mpobirau Bimcrams 10 kM. Ha momo-
gauuda miel aucraumii ITorai Burparuiaa Ha 0,5 rog MeHIle, HisK
Homnni. BusHaure MIBUAKICTL KOMKHOTO COOAKM, AKIIO ITBUM-
KicTb omHOro 3 Hux Ha 25 % OLinbIna Bifg mBuUAKOCTI iHIIOrO.

3HalgiTh yei misi KopeHi piBHAHHA:

4 1 -m?-2 48 5 1
) =T ) 2 =0,
m“-3m m+3 m°-9m n°-9n n“+38n n+3

3ABAAHHA I3 3IPKOIO

Ilomipryi#iTe, un € momaHi TBepPAKeHHA MpaBUJIbHUMU. Bigrmo-

Bigb OOT'PYHTYMTE.

—-n

1) fAxio n
m+n

=0, T0 m=n.

2

. +3
2) Kopenem piBHAHHA x2
x“+3

=1 € Oyab-sAKe milicHe YMCJIO.

. 1 .
3) PiBuauua —=0 wmae juite oguH Kopiab x=0.

X
4) fIxmo 9-2x=0, To 92’2x -
x° -4

5) Bigomo, 1m0 b—-3a=0, a>0. dxmio a 36iapmuTu y 2 pasu,
TO b 30imbIINTHLCSA B 6 pasis.

0.

MATH FOR LIFE

3A0AYA «CALL-LLEHTP»
Y ro-1eHTpi KOMIAaHII Ha rapadvii JiHiI TpamoOTL ABa Ome-

paropu Haszap i Onena, BigmoBimamoun Ha 3aIUTAHHS KJI€HTIB IO
resedouy. Hazap y cepegabomy obcayrosye 10 KiieHTis 3a 5 XB,
OJsiena — y cepegHbOMY 15 KJIi€eHTIB 3a X XB. 3a OOHY TOAUHY OIIe-
paTopu pasoM o0cayroByoTh v cepenuabomy 300 KirienTis. (Bakaii-
Te, I1T0 BXiMHI A3BIHKM HAaAXOOATH Ha rapAdvy JiHiio 6e3mepepBHO.)

1

3HalmiThL TPOAYKTUBHICTE mpali Haszapa (KinmbKicTh KIi€HTIB,
AKUX BiH 00CJIyrOBY€ 3a XBUJIUHY).

3anuIliTe BUpas, 3a SKUM MOYKHA BU3HAUUTH:
1) mpogykTuBHicT, mpari Osenn;
2) cuinbHy mpoayKTuBHiCTS mpari Hazapa i Oxenn.

CxaagiTh piBHAHHA OO0 3aJadvi I/ BU3HAUEHHS X.
Busumaure x.

Busnaure, ckinbKu KiIieHTIB Moxxe obcaysxutu Osnena 3 10:00
mo 11:30.



3HAIO, BMIKO, MOXY

§7

OuiHtoBaHH$, BapiaHT 2 poboTtn —
B IHTEPHET-MIATPUMLI NiPYYHHUKA

®

CAMOCTIMHA POBOTA Ne 7

1 Po3B’saKiTh piBHAHHA 3 =0. 5 Ilepmuii mapkiHr pospaxoBaHUII Ha M aB-
* TiBOK, a IPyruii — Ha 7N aBTiBOK (n > m) .
A 5 r Ilepmuii mapKiHT NJIaHYETHCA POSIIUPUTHU
Ha X MapKOMIiCIb, 100 yChOTO MapKOMiCIlb Ha
3 -4 4 -3 HepIIoMY MapKiHTy CTAaJI0 BTPUUi OibIle, HiMK
........................................................... Ha ﬂperMy. BH6epiTL HpaBHJIBHy piBHiCTB.
2 POSB,HHCiTI) piBHHHHH 6x _ x ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
x+1 x+1 A b B r
........................................................... m+x=3 n+x:3 m_q. N o_g,
A b B n m n
6 5 1 0 6 VYcraHOBITH BifIOBigHIiCTD MisK PIBHAHHSA-
........................................................... it (1-3) a KizbkicTio ix Kopemie (A-T).
2
. . —Q | ,essesccccscsccccsecccscscsccscscssoseccssesesscsescssesenes
3 Po3B’sKiTh DIBHAHHS — = x(x-1)(x+2)
5x-15 1 =0 A oguoro
........................................................... x+1
A B B r o 3x-5 b Opunm
K . 10-6x
OPEH1B _ 6 6 B I[Ba
HeMae +3 3 8 3 x2+x—2:x—2+4
------------------------------------------------------------ r TpI/I
o ' 9 9 | e
4 Po3B’saKiTh piBHAHHS +3x =3+ 5x+3 10x—8
x-1 x-1 7 Po3B’sxiTh piBHAHHSA 5 =— .
........................................................... 2%% —Tx  4x%-49
A b B r 8 3Bmaiigites umcio, axe Tpeba JOLATH IO 4UU-
Kopenis CeJIbHUKA Ta BiTHATU BiJ 3HAMEHHUKA P00y
1 2 3 11 5
i oy 0 SUUOTUEOUUOUN FOUROPRRIR R 57 » 1000 oTpuMarn Api6, mo zopismioe .
Al
AOOMALUHE 3ABAOAHHA "]
, . ) 3aepanns 1 — [Mpuknag 1
1 Po3s’saxiTh piBHAHHA:
3aepanHs 2 — [Mpuknag 2
+5 21 9x% +6x+1
1) x —0; 3) x ~0: 5) x x+1l 0; 3aepanHs 3 — [Mpuknag 3
x—10 6x+6 9x2-1 3aspanHa 4 — [Mpuknap, 4
3asgaHHs 5 — Math for Life
3x+18 2_49 4x% —20x+25
2) X1 2-0; 4 "=0; 6 -0,
5x-30 4x-28 4x° -25
2 Po3B’sKiTh piBHAHHA:
1) 4x :x+9; 3) 2x—5:7x—3;
x—4 x-4 2x+1 Tx-6
6x-13 2x-11 6x+1 12x-5
9) =2 _ T 4) T =0
3—x x—3 2x°“—Tx 4x°-49
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* Y Tlapky [HOukoi npupopu
Wildlife Safari (wrat OperoH,
CLUA) tpoe crnonensT Tiki, Enic
i JKOpAX MOXYTb | BUMMUTH
Bally MaLUMHY, | CTaHLIOBATH
pa3oM i3 Bamu.

* Y micri lybai (OAE) npautoe
HaMZOPOXKUa Y CBITI aBTOMMMKA,
Ha SIKiM BUKOPMCTOBYIOTb HOBITHI
6e3KOHTaKTHI HAHOTEXHOMOTl.

&

MotpibHo BuMTH NtoAeEN
NpoOrpamyBaHHIO 3 PaHHix
POKiB — TOAi Ti, KOrO BOHO
rnpuBepHe, 3MOXYTb AIHCHO
B HbOMY MPOCYHYTHUCS, MPH-
AiNso4n HOMy CTiflbKM Hacy,
CKinbku im HeobxigHo. Tpe-
6a, Wwob binbLue nroaek npo-
XOAMINIO Bifi HABYAHHS MPO-
rpamyBaHHIO O 3apobiTKy
LMM HE XKMTTS.

Timoti OxkoH bepHepc-Jli
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3 Po3B’axXiTh PiBHAHHA:

5 5 9 9
1) x——=7-—; 3) x% - =36— 5
x x x+6 x+6
2) 4x-—2 =242 4) x2486-— " =12x-— ",
x—6 x—6 36— x2 36 —x”

4 Po3B’skiTh 3ama4y 3a JOIIOMOI'0IO JPO0OBO-PAIliOHAIBHOIO PiB-
HAHHA.

. . 36
1) $fxe ymcyao Tpebda BimHATH Bif 3HaMeHHUKA Apo0y — , 1100
orpuMaTu Apio, 1o gopisHIOE 47 37

2) $Ixe umcio Tpeba momaTu A0 UMCEIbLHUKA U BiZHATHU Bin
13 . .
3HaMeHHUKa Apo0y — , 1100 oTpumaTtu Apib, I0 JOPiB-
HIOE — 7
5

3) YuceabHUK 3BUYANHOTO HECKOPOTHOTO APo0y Ha 6 MeHITUHi
Big sHamMeHHUKA. SIKI0 3HAMEHHUK IIOYAaTKOBOTO APOOY
30impInuT; B 7 pasiB, a ynceJbHUK 30iabIIuTH Ha 2, TO

micranemo api0, IO JOPiBHIOE L . 3HAWAITHL MOUATKOBUI
apio. 1

4) 3HaMeHHUK 3BUUYANHOTO HECKOPOTHOI'O APo0Y Ha 3 OiIbImii
3a Horo YNCeIbHUK. SIKII0 3HAMEHHHUK II0YaTKOBOI'O APO0Y
36imbpimuTy Ha 14, a ynceabHUK — Ha 26, TO cyMa mouar-
KOBOI'O Ta OTPUMAHOT0 AP00OiB HopiBHIOBaTHME 2. SHAUIITH
HOUYaTKOBUH APio.

5 Ha aBTomuiini mparoioTh Tpoe cIiBpobiTHuKiB — Mwukoua,
Ilerpo Ta Bagum. Ha mutTta oguiei mamuuau MukoJsia BuTpauae
B cepeguromy 40 xB, Ilerpo — x xB, a Bagum — cTinbkm &
yacy, ckinmbkm 1 Mwukosa. ko Mukosa, Ilerpo ta Bagum
OpamioBaTUMyTh Pa3oM, TO BOHU IMOMUIOTH MAIINHYy 3a 12 XB.
Kopucryiouncs ymoBOI0 3amayi:

1) BanumIiTe, YOMy JOPiBHIOE IPOAYKTUBHICTD IIpaIli KOKHOTO
CcHiBpoOiTHUKA;

2) B3anuIiTh, YOMY AOPiBHIOE CIiJIbHA TPOAYKTUBHICTD IIparti
TPHOX CIIiBPOOITHUKIB;

3) cKJIaiThL PiBHAHHSA OO0 3aJadvi Ta pos3B’daKiTh Horo;

4) BHaWmiTH yac, 3a Axkui IleTpo Mue ogHY MAaIIUHY, IPAILIO-
I0YM CaMOCTifHO.

O04YuCIiTh:
36 58 108 6'2.118 75.15"3
Dy Do D qes D e 15278



§8 CTEMIHb I3 UIJIMM NMOKA3HUKOM
TA OO BNACTUBOCTI

Bu HaBuMnucsa cnpollyBaTH BUPa3M, LLLO MICTATb CTEMiHb i3 HAaTypanbHUM Mo-
BHOPA Ka3HUMKOM, OBUYMCIIIOBATH 3HAYEHHS CTEMEHIB i3 HAaTypPasrbHUM MOKA3HMKOM
CbOrogHi l I Bu nosHalomMuTECSs 3i CTEMNEHEM i3 LLNMMM MOKa3HMKOM Ta MOro BracTUBOCTSMM
ﬁ
3ABYKIN Bu 3mokeTe NpaBunbHO BMKOHYBATH PO3PaxyHKM, LLLO AOMOMOKE paLjioHanb-
) HO BMKOPMCTOBYBATH BriacHui 6ropgyker

AKTYAJIbHA 3A0A4HA

[Jia 3aminnHeHHA iMyHiTeTy anTeKka, 1110 BUTOTOBJIAE JiKU, TIPO-
IOHYE XapuoBy O00ABKY, AKY CJIig mpuiiMaTu B mopomiky mo 0,1 mr
4 pasu Ha geHb. TepMiH 30epiramusa ILOTO IperIapaTy B TOTOBOMY
BUTJIALL He Oinbie HiK 7 gHIB. CKiIBKY IIHOTO HOPOIIKY (Y T') CIim
npugbaTyu Ha THKIeHb (7 gHiB)?

Posg’sa3annsa

1r=1000mr, sBigcu 1mr=0,001r, Ttomi 0,1MmMr=0,0001r.
Or:xe, Ha oAUH OeHb JioauHi morpidorao 4-0,0001r=0,0004r1 1o-
pomiry. Takum unzoM, Ha 7 gHiB Heobximgmo 7-0,0004 r=0,0028 r
MOPOIIIKY.

Y maremaTulli IpuAHATO AYyKe BEJUKI I Ay:Ke MaJi uucia 3a-
ONuCyBaTU, BUKOPUCTOBYIOUU cmeniny i3 uiaum (dodamHum abo
8i0’emnum) noxasnuxom. Hampuraan, 0,1 Mr npuiiHATO 3aIIUCy-

Batu Tax: 1074 1.

rOJNIOBHA IAEA

Haragaemo, mio miji umejia — Ie HaTypaJbHi UMcjaa, IPOTH-
JIeXKHI IM ymcesia Ta 4ucJa0 HyJab. ToMy ¥ cTemiHp i3 miamm mokas-
HUKOM BKJIOYA€E TPU BUIM:

® CTeIliHb i3 HATYpPaAJIbLHUM IIOKA3HUKOM (TOOTO 3 IIiJIUM JOZATHUM
IMMOKAa3HUKOM), AKUHA B BUBUAJU B 7-My KJaci;
® CTeIliHb i3 HYJHOBUM IMOKA3HUKOM, MOHATTA AKOTO BUILJIUBAE

i3 BIacTUBOCTE! CTEEeHA 3 HaATypaJbHUM IIOKA3HUKOM:
n

_ a
a®=a" ”:—nzl, orxe, a’=1,
a
le @ — MOBLJIIbHE YMCJIO, BiAMiHHe Bijg Hyaa (Bupas 0° me mae

3MicTy);

® CTeIliHb i3 IiaAuM Bifx’€eMHUM IIOKA3HUKOM.

MAMBYTHS MPO®ECIS

MNepLmmm HayKoBUMM BOCHIAMKEH-
HSIMM B rany3si (papMmaLLeBTMKM 3ak-
manucs rpekn B IV cT. po H. e.
B XI-XIIl cr. BigbyBcs nogin mix
nikapsmu Ta apmMaLeBTamM.
Mpodecis dapmaLeBTa — BKpaK
BaX<nuBa Ta BignosiganbHa. | cbo-
rogHi po3pobnatn ¥ BUroToBAATH
nikM cpapmaueBTaM [JoOMOMmarae
Hakcyy4acHila anapaTypa.

KNFKO4YOBI TEPMIHA

CTeriHb i3 HaTypanbHUM
MOKa3HUKOM

CTeniHb i3 LiNMM MOKa3Hu-
KOM

OCHOBa CTerneHs
MOKAa3HUK CTENeHs
3HaYeHHsa cTerneHs
BNACTUMBOCTI CTEMEHIB
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Y 1948 p. Knop, LLleHHOH y cBO-
M cTatTi «MaTemartnyHa Teopis
3B'3KYy» ynepllie BMKOPMCTAB
TepmiH «bit» (Big aHrn. bit) gns
NO3HAY€HHS HAMMEHLLOI OJMHMLIL
iHpopmaLii. CBOIM NOXOAMKEHHIM
uen TepmiH 30608’ a3aHni [xKoHy
TbHOKi, SIKMIM BUKOPUCTOBYBAB CKO-
poueHHs «bit» 3amicTb cnis «binary
digit» (pBirikoBui po3psaa).

MPUr AOAMTE!

CreniHb i3 HaTypanbHUM

NOKA3HMKOM:

a"=a-a-....a ,
——

n MHOXKHUKIB
ae a” — cTeniHb,

: N — HaTypanbHe Y1cno,
E a — OCHOBAa CTeneHs,

i- N — MOKAa3HUK CTeneHs

4 BIOOMO BAM?
TepMiH «MNOKasHMK CTeneHs»
3'seuBcs y «[oBHIM apudmeTuui»
(1544 p.) HimeubKOro MaTemartuka
Mixaens LLricpens.
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Y HayKOBil JriTepaTypi 4acTo BUKOPUCTOBYIOTHCS AY’Ke Be-
JUKL ¥ gyKe MaJIi 3HaueHHS BeanmunH. Hanpukian, macy MoKHA
BUPA3UTHU y IrpaMax, a MOKHA — y TOHHaX. SIK, Ha Bamly IyMKY,
IOIILJIbHIIIIe BUPA3UTH Macy aBTOMOOLISA — y rpaMax UM TOHHax?

Posrnauemo inmunii npukaan. Oocar dgaern-nam’aTi 4 rirabaii-
T (I'0) MoKkHa BupasuTu B 6iTax (MiHiMa/JbHA OOUHUILS BUMIipIO-
BaHHA KinbKocTi iHopmamnii): 41'6=34359738 368 6GiriB. Aue
SAKIIO B KOMII'IOTEPHOMY MarasuHi BU 3amuTaeTre (QJelr-maMm’ aThb
obcarom 34 359 738 368 6iTiB, HABPAL UM BAaC 3PO3yMilOTh.

3anucu oyKe BEJIUKHX i Ay:Ke MaJIuX 3HadYeHb, IO MiCTATH
0araTo HYJIiB, IPUHAHATO CIpOIyBaTu. Hampukian:

e Bimcramb Bim 3emuri ;o COHITA CTAHOBUTH IIPUOJIN3HO
150 000 000 kM =1,5-10% &M ;
¢ KiJbKicTh MOJIEKYJ B 1 T BOAUW CTAHOBUTH IIPUOJIN3HO
37000...0=3,7-10%;
N
21 nudpa
e miamMeTp MOJIEKYJIU KKCHIO JOPiBHIOE IPUOJJIM3HO
0,0000000003 =310 wm.
OueBuIHO, 1110 3 KOMIIAKTHUMHY 3aIllCAMU IIPAITIOBATH HAbaraTo
JIeriie.
Axrimo smicT BuUpasy 3,7-10?2 Bam smaiiommii, TO 3 BUPa30OM
3-107'° Bu maere cIpaBy BIepie. 3’sCyeMo, IO 03HAUAE 3a-

muc 10710,
Posrnsgaemo psap cremeHiB umcia 10 i3 HaTypaJlbHUM IIOKAa3-
HUKOM:

10', 102, 103, 104, ...

IIpomoB:KmMO 1eH pAM JIiBOPYY, BPAXOBYIOUM HNPUHITUII HOTO
moOymoBM: KOKHe HacTymHe uucyo B 10 pasiB Oinbirie 3a molre-
penuae. Maewmo:

1 1 1

10000 ~ 1000 °~ 100

, %, 10°, 10, 102, 103, 104, ...

abo

14 : 13 , 12 , 11 , 10°, 10', 10%, 10%, 10*, ...
10 10 10 10

*

. . 1
OcKinbKu «OIBOIIOBEPXOB1» ,Z[pO6I/I T YVCRJIAAHIOOTH 3aIInuc, To
10

iX IPUNHATO 3alNCyBAaTH, BUKOPHUCTOBYIOUM CTEIIiHb i3 Big eMHUM
minuMm nokasHukom. Toxi psa HaOyBae BUTIALY:
.., 107, 1073, 1072, 1071, 10°, 10, 102, 103, 104, ...
IToBepuemocsa mo umcisa 0,000 000 0003:
3 3 1

— — _ -10
=—>-=3——-=310"",
10000000000 10 10

0,000000 0003 =
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CTteIeHeM 13 LII.HM.M Bl EMHMM noxa3|-|m<o~.\ yucna a, BIgMIHHO- ( 3A|_|AM'9|TAI;ITE! g
ro Big Hynsi, € apib, yMcenbHMK siIKOro popisHioe 1, a 3HameH-

HUK € CTeneHeMm 4Yncna a 3 HaTypalnbHUM NMOKA3HUKOM, TobTO

n_ 1 . 1
a " =—,pe a#0, n — HaTypanbHe 4ucno. at=—, az0
a
1 1 1 -2 1 1 i weeeecesesescecesesessacecanes
Hanpuxaan: 3_2=—2=—; (—) = S =——=64. .
3 9 \8 (1) 1 " 3BEPHITb YBATY! :
8 64 © Ona 6yap-akmx a0, b#0:
g cremeHda 3 IMiJWM NOKA3HUKOM CIIpaBeIJUBiI Taki cami a )" b\
BJIACTHUBOCTI, SIK 1 JJId CTeIeHdA 3 HaTyPaJbHUM ITOKA3HUKOM. : (;J =(;)
—-n
. . : ( 1 ) "
BnacTtMBOCTI cTeneHiB ool —| =a
(mnsa Gypp-sakmux a#0, b#0 Ta BOBINbHMX UinMXx m i n) s (f ..........................
1) a™-a" =a™" — MHOeHHs cTeneHiB 3 OQHaKOBOIO OCHO-
BOIO;
2) a™:a"=a™" — pineHHs cTeneHiB 3 OQHAKOBOIK OCHO-
BOIO; & 3ANAM' SITAMTE! g
n
3) (am) =a™" — nigHeceHHsa cTeneHs 0o CTeneHs;
4) (ab)n =a"b";
n
5) (1) _a 3BEPHITb YBATY!
n
b b a’=1
ﬁl MPUKIAL, 1
. 6
O06umMCIiTh 3HAUEHHS BUPA3y ZT3 .
Posé’azanns
Cmocio 1
Kpok 3micT ajt PesynbTar pii :

] __________________________H
O6umcaIuMO 3HAMEHHUK POo0Yy, BUKOPHUCTOBYIOUM O3HAUEH- 93 _ 1 1 :
HSA CTeMeHd 3 IIJIUM Bif’€MHUM ITOKAa3HUKOM. 3 8

KPOK 1

6
KPOK 2 Bukonaewmo niro ginenss. I
8



Pospin 1

Cmnocio 2

Kpok 3micT pji Pesynbtar gii

: 3anwuiiemo 3aganuii Apid y BUTISAAl T0OYyTKY Ta CKOpHCTA- 6 1
: KPOK 1 1 . — =6—=62°
. €MOCH TUM, IO ——=a . 273 273
a
KPOK 2 O6uunciaumo sHaueHHSA OTPUMAHOTO LOOYTKY. 6-2°2-6-8=48
Bionosiov: 48.
% TPEHYEMOCS
3BEPHITb YBAFY! | | Oowmexims: .
L1 1) 52; 3) 10-272; 5) 2 7) 80:(3) ;
at=— . =aq" . 6 4
o a” 5 5 4Y)?
iy @0 S 23t 41237 o2 9 250:&) .
ﬁl MPUKIAL, 2
-2
O0YuCIiTE: 4'3-2'(3) .
25 \ 5
Posé’azanns
Kpok 3micT pii Pesynbrar pgii

_E
4= (22) =20y .

3BemeMo IepIIi ABa MHOKHUKU 0 CTENeHiB 3 OCHO- 26’
KPOK 1 9215 6 o
BaMIL &1 9. 16=2%; 25=52; > -2
25 52

-2
2
ITeperBOopuMO APiO (g) , CKOPHCTABIIUCH (hopMyJIaMU

() (2] (o) - -5

: KPOK 2

b a b b”
: S BanuinemMo 3afaHUil BUPa3 3 1§7Pa2XYBaHHHM mepeTso- . 15 (2 -2 :i.ﬁ.i
: peHb, BUKOHAHUX Ha Kpokax 1 i 2. 25 | 5 56 52 o2
2*.5° .~
: KPOK 4 3anumemo giro MHOKeHHS APOOiB. 20 52,97
KPOK 5 Cnpocrumo s3HaMeHHUK OTpHMAHOTO ApO6y. 26.52.22 =26.92 .52 =98 52



Kpok 3micr aii PesynbTar aii
3
4 2
KPOK 6 Cxkoporumo orpumanuii api6. 28 '52 = 23 248 -9 —%
2°.5 2 2
1 1
KPOK 7 O6uuciumo 3HaueHHs cTemeHs. 2116
........ - : 24 : 1
36epHimb yeazy: npi6b — MOKHA CKOPOTHUTH Bifpasy: — = =—=—
P ysazy: Api6 —g p R i T
. . 1
Bionogidv: —.
16
ﬁ/, TPEHYEMOCS ITTTTTTITIIIIIPPPPPPIIRIRIY .
WJ’II‘OLIOBMM MOMEHT :
2 OGumcits: Y . s “Bupas i3 UMMM NOKa3HUKOM :
1) 32.3%; 1) 2) . (2) . 7) 9°2. 81 (3] ‘ nepemilytoTb i3 3HaMEHHHUKa
’ 7 7))’ 343 \ 7 )’ © B UMCENbHMK i 3 YMCENbHMKA B 3Ha-
2\ 39 MEHHMK, 3MIHIOIOUM 3HaK MOKas- :
2) 57*.5%; 5) 972.81.37%; 8)(5) Y 2 : HMKa CTEMeHs Ha NPOTUNEXHUM:
3 . E a—m _ bn
(2] :[2]: 6 52125257, : b a”
5 5 . 5—2 23 8
: Hanpuknap: —=—=—.
: 2" 5 25
BLOPMKIALS e s
o\
. () (<)
CmpocTiTh Bupas 5 :W, az0, bz0, c#0.
¢ a
Pose’azanna
Kpok 3MmicT pii Pesynbtar pii :
|

KPOK 1 BukoHaemMo mepeTBOPEHHS B UMCEJIbHUKAX IEPIIOTO
¥ npyroro apo6iB.

KPOK 2 SanuiemMo Aiio JiJeHHA OTpUMaHuX APo0iB i saminumo 4732  (°© a3p3 g%
ii MHOKeHHAM Ha oO0epHeHuii apio. T atrt S ’ e
: BuxoHaeM0O MHOKEHHS APO0iB, CKOPHCTABIINCH IIepe- 4.-8 4.4 46
: n " a’b’a’d ac a
KPOK 3 a b oo 6 6 3,383,406 .7
TBOPEHHSIM —— = —— , T CKOPOTUMO OTPUMAaHU Api0. el a’v®pic® b
b a
38epHimb yeazy: MOXHA BUKOHATH [ii 3i cTelmreHEM OKPEMO B YWCEJIBbHUKY Ta OKPEMO
a®v3a'v™?* aPa* et a'p” 7 1 a
B BHAMEHHUKY Ipo0y: 5 = 5 = =ab =a—=—.
c-c c 1 b b
. . a
Bionosidv: —- .
b

83



Pospin 1

% TPEHYEMOCS
3 CopocTtiTh Bupas Ha 06JacTi #0ro JOMyCTUMUX 3HAYEHD:
-2
1) a2b-a®; 5) (a_Zb‘3) a3
Y BIJOMO BAM?

L y 2 -3 6, 9 6 (.3 —2\7%,
Bin'€MHi Ta HYNbOBMM MOKa3HMKM 2) x°y -y’ 6) x’y (x y ) ;
CTeneHs BBIB LLE B APYTiM MOMOBHHI ( )4
XV cT. dopaHLy3bKMIH MaTeMaTHK (ab)_4 c?

-4, -3 5, -2, ;
Hikona LLlioke. 3) a b -a’v"; T) i
c a’b
22y 28
4) 3y x72yh 8) PR
) )
ﬁl NPUKNAL 4
Y Bupasi 4x73 + x7'° Bunecits 3a IVsKKM CIiIbHUN MHOMKHUK
i3 HAIMEHIINM IMOKAa3HUKOM CTeIleHs.
Poszs’a3anus
Kpok 3micr aii Pesynbrar gii

Busnaunmo, SKul i3 TOKa3HUKIB cTeleHiB
KPOK 1 5. 10 . -10
x°ix € HalIMEeHIIINM.

-3 10
KPOK 2 Bumecemo x 1% ga gymKm, mOminEBIIE 443 +x_10:x_10[4x_+ * j
-10

KOJKHUM i3 JOJaHKiB Ha X

(% TPEHYEMOCSH

V( JIFOYOBMM MOMEHT 4 Y zaganomy BUpasi BUHECITH 3a AYKKU CULIbHUN MHOMKHUK 13

4 . HAUMEHIIINM II HUKOM CTeIIeHs:
: BuHeceHHs 3a py»Ku cninbHOro : anme OKA3HIKOM CTEIIeHA

: MHOXHMKa BMKOHYIOTb 3a J0Mo- 1) 3xt +x9; 5) 3x3-2x72 +x_3;
MOTOHO i [INEHHS KOXHOTO 3 fo- -

* [aHKIB Ha X CMNbHUIA MHOMHMUK. * 2) x® +2x% 6) xt+5x2 —6x7
- Mpu upOMY Big NOKa3HMKa cTene-

* H$i AiNEHOro BIgHIMAIOTb MOKAa3HMK 3) 3x74 +x_9; 7) x3+2x72 —4;

: cTeneHs OinbHMKa. .

e eteereereereereereeneraereenen 4) x % +2x7% 8) 5x % —x+10.



IHTENEKTYAJIbHUU DITHEC

O0uunCIiTh:

1) 971_371, 3) (3—1.22)—1;

2) (2%)_1 - (%)_1; 4) —(-4)” -64+(%)_2.

IlopiBHsATE 3 HyJIeM 3HAUEHHS CTEIIeHS:
3 1) 2017
1) —(-5) " 3) (—1?) (-2)

BukopucToByoOUM BJIACTUBOCTI CTEIEHS 3 IIiJINM ITOKA3HUKOM,

CIIPOCTiTh BHUpAas:
-1 -2
am® a’m?
2) : : .
k k

-1 2

m'n m~2n? .

].) 7 : 9 ’
p p

3anunIiTe y BUIVIALL APO0Y CTEHiHb i3 IiJIMM IMOKa3HUKOM:

2) —1572;

1) 572016, 3) 2a7%; 5) gx—n;

_ _ 1 _
2) (2a)7; 4) Bm+1)7; 6) _(c-m) .
ITopmaiiTe y BUTrIsAAl cTEeHA 3 Bii’ e MHUM IIOKA3HIKOM a00 y BU-
rasagi 1o0yTKy Apiob:

4 1 10 29
1) ——; 2) ; 3) ; 4) ——.
3am

m-—¢

3
3amn

CmpocTiTh Bupas:
1) 8x%y%.2,5x%71;
2) 3,2a6b:(0,8a3b-3);

3) (1,5-10—3)-(9-10-5);
4) (2,5.10—16):(0,005-10‘30).

CupocriTh Bupas:

35n 7m+1.9m
— 2) ——;
75"

1)
36"

3) (2,56.106):(1,6.10*2).

BuneciTs 3a ny:KKU CHiIbHUNA MHOMHUK i3 HAWMEHIIIUM IIO0-
Ka3HUKOM CTeIleHd:

1) 4x711+x79; 17,

2) x 3 +2x2; 3) x+x~
Ilnsa BuponiyBaHHA poscanu IIMHUTPO BUPIMIUB BUTOTOBUTH
IepeB’sSHUM KOHTeliHep, 1m0 Mae GopMy IPAMOKYTHOrO ma-
paneneninena 3 sumipamu 100 cm, 20 cm, 30 cm. 3HaAUAITH
Macy m KOHTelHepa, BUTOTOBJIEHOTO 3 SAJUIli, AKIIO il rycTHuHA

CTAHOBUTH P = 4,6-102 RI‘/M3 .

§8

41 BIDOMO BAM?

CyuacHi 03HauYeHHs Ta MOo3HaYeHHs
CTEMEHIB i3 HYNbOBMM, Bif'€MHUM
i BpoboBMM MoKasHMKammu BepyTb
no4aToK Bif PobiT aHrmiMcbKmx
maTtematukis [rkoHa Bonnica Ta
Icaaka HbtoToHa. A cyuacHun

3anuc crterneHs 3 LinMMm poaar-

Hum nokaskukom (a?, a®) ysie

y XVII c1. dppaHLy3bKMit MaTeMa-
MK Pene [ekaprT.

V chug 3HATM!

a _, a 1 a

— X —_ . =—,

b b x"  bx
b+0, x=0

MEPEPBA HA NIOT'IKY

3HaNgiTb 3aKOHOMIPHICTb i BU3HAY-
Te, AKOK Mae ByTu HacTynHa ni-
Tepa:

B, X, N, T, C, B, ..

?r CJIg 3HATU!

m=p-V,

. pe m — maca, p — ryctuHa, :
:V— o0b6'em



Pospin 1

Icaak HbtotoH (aHrn. Isaac New-
ton; 1643-1727) — aHrnicbkum
i3MK, MaTeMaTuK, MEXaHiK,
aCTPOHOM, OfMH i3 TBOPLIB Kna-
CHYHOI pi3nKK. HblOTOH nepLumMm
CTaB CUCTEMATUYHO 3aCTOCOBY-
BaTM Bif' €MHI NOKa3HWUKK cTene-
Ha. Y 1676 p. B ogHOMY 3 nMCTiB
HbtoToH nucas: « Sk anrebpaictu
3amictb AA, AAA i T. p. nuwyTb

A? s A2 T O., TaK ... 3amicTb

1 1 1 _ _
—,—2,—3nmu.|ya1,a2
a a a
iT. g.».
Al
1"

3aepanHs 1 — [Mpuknag 1
3aepanHs 2 — [Mpuknag 2
3aBpaHHs 3 —  IHTeneKTyanbHui
tiTHeC 5
3aepanHs 5 — [Mpuknag 3
3aepanHs 6 — [puknag 4

mnroqosmm MOMEHT
ﬁ =a- l =a- b_l
b b
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3ABAAHHA I3 3IPKOIO

ITomipryiiTe, un € momaHi TBepPAKeHHS MpaBUIbHUMU. Bigmo-
Bigb OOT'PYHTYITE.

1) ko m=10"n, n>0, To n Gixbme 3a m y 10 pasis.
2) Sxio y:102x , x>0, To y 6inbmre 3a x y 100 pasis.
3) 1 % Bixg 10° rpu cranoBuTs 1000 rpH.

4) $dxrmo a=10b, b>0, To a 6inbmre 3a b mwa 10 %.

7

8

5
} mopiBuioe 1 mpu a=2.
a

5) 3HaueHHA BUPA3y (

MATH FOR LIFE

3ALAYA «CEPLLEBMA PUTM»

Yueni migpaxyBajiu, 1[0 cepiie JIOANHN CKOPOUYEThCA OJIU3BKO
36 800 000 pasis 3a onuH pik. Busnaure, AKy KiJIbKiCTh CKOPOUEHB
3pobumJIo cepile JognHN, aKkiii 30 poKiB. 3anumIiTh OTPUMAHUHA pe-

3yJIbTAT Yy BUTJIAIL a~109, Ie a — OecATKOBUI Apib, 1[0 cKJamga-
€ThCA 3 YOTUPBHOX IUPD.

AOMALLUHE 3ABAAHHA

1 OOuuciiTh 3HAYEHHS CTelleHd:

i i 7 4)7?
1) 7%, 3)6:37; 5)—2; 7) 98:| —| ;
27 7
» i 2 2\7?
2) 277, 4) 24-27°; 6) — 8) 108:| —| .
3 3
2 OO0uuciiTh 3HAUYEHHS BUPA3y:
-4
1) 76.7°7; 3) 472.32.27%; 5) 4—2-ﬂ.(3) ;
625 \ 5

-2 -5 -3
2) (3) :(3) . 4)33.9.27°1; 6) (3) 8L 972,
4 4 5 125

3 3anuirite y BUMIALL JOOYTRKY Apio:

1 m* a’®
1) 5 3) 5 9) R
m°n n b
3
2) 1) = 6) =
Y (a+b)



4 3pificHiITL HEeOOXimHI Po3paXyHKM Ta 00UMCIITHL LOOOBY Ka-

JOpPifiHicTh, XapuoBOTo paliony 9-piuxoi AUTHUHN, BUKOPHU-
cTOByHOUn (HOPMYIY: K:1000+(100‘n) , e K — kinbKicTh
Kimoxajopiii (kKkaJy), n — BiK y pokax, 1000 kxanx — mob6oBa
KaJIOPifiHiCTh XapuoBOro palioHy AUTHUHU BikoM 1 pik. Samnu-
IIiTh BiATOBiAEL 3a JOIIOMOIOIO CTEIIeHS 3 IIiJIUM IIOKA3HIKOM.
O6uncIIiTh 3a 1ier0 (popMyJI0I0 JOOOBY KAaJOPifiHiCcTh CBOTO Xap-
YOBOT'O PaIlioHYy.

CmpocTiTh BUpas:
1) b*-ab™3, b#0; 3) ab a2, a%0, b=0;
2) x3y4-y_2, y=0; 4) x4y_3~x_5y6, x#0, y=0;
5) (a3b‘4)_3-a8b_11, a0, b#0;
6) x_5y2-(x_2y_4)_2, x#0, yz0;
o @ ()

§ ° 7,-3°
c ab

az0, b#0, c#0;

x—4y6 29
: - *x#0, y#0, z#0.

()7

V¥ samanoMmy BUpasi BUHECITH 3a OY:KKU CIIIJIbHUNA MHOKHUK i3
HaMEeHIIIUM ITOKAa3HUKOM CTeIleH::

8)

1) x0+7x8 ; 5) 4x3 —6x~* +x* ;
2) 5x  +xt ; 6) x % +2x3-8x72 ;
3) x°+7x78; 7) 3x 5 —x8+2;

4) 5x " +x71; 8) x—8x*+1.

Pisui TBapmHU MaroTh pidHUM posmip i macy. Hampukmaanm,
Maca 3eMJIepUKN CTAaHOBUTHL 3 T, a Maca caoHa — 3000 xr;
Maca KoJriopi — 1 r, a maca appukancbkoro crpayca — 100 xr.
3anuIlriTe HaBedeHi 3HaUeHHA Macu (y KTI') 3a JOIIOMOTOIO CTe-
IeHs 3 IMiJINM IIOKA3HUKOM.

Buxkonatite nii. 3anuuriTe BigAOOBiAbL Yy BUTIIAAL AeCATKOBOTO
apo0y.

1) 3,2:1000; 3) 23, 5 12:402
100 1000

2) 100-4,6; gy 104, §) 204008
10 10 000

WHTEPHET-

¥ MOCMIIAHHS

. [isHatMcs Npo npasunbHe xap- -
YyBaHHS NigNITKIB BU MOXKeTe 3a
¢ nocunanHsm hitp: / /disted.edu. :
: vn.ua/courses/learn/2847 :

41 BIDOMO BAM?

* Hanbinbwa TBapuHa y cBiTi —
BNaKMTHUM KMT, JOBXMHA IKOrO
30 m, a maca — 180 7 BinbLue.
Cepue uboro kuta 6'eTbes nuwe
ofuH pa3 Ha koxHi 10 c.

* Kapnukosa 6inosybka — Hau-
MEHLLMI ccaBewp Y cBiTi. Ii maca
He nepesuwye 1,7 r, a BOBXMHA
Tina ctaHoBuTb Big, 3 0o 4,5 cm.
Ii cepue 6'eTbes 3 yacToTON
1500 ypapis Ha XBMMMHY.

&

Y BuB4eHHi Hayk
MPMKNaAM KOPHCHILLI
3a npasmna.

Icaak HbtoToH

87



§9 CTAHOAPTHUW/ BUrNAO YACHIA

Bu HaBuMnucsa nepeTBoproBaTH BMPA3sM, LLLO MICTATb CTEMiHb i3 LiNMM NMoKas-
BYOPA HUKOM
CbOrogHi ' l Bu nosHaromuTech i3 3aNMCOM YMCna B CTAHAAPTHOMY BUIMsgi
ﬁ
3ABYKIN Bu amoxkeTte pbatn npo cBoe 300poB's Ta 300POB’ s 6nM3bKMX, NPaBUNbHO
) po3paxoBytoun noboBy [03Y BiTaMiHiB

41 BIDOMO BAM?

YnepLue TepMiH «BiTamiH» 3anpo-
MOHYBaB NnonbCbKui Bioximik Kazu-
mup Pyuk y 1912 p. pns supineHol
HMM PEYOBMHM, SIKa 3apa3s Mae Ha-
3By BiTamiH B1. CboropHi BueHnm
BinoMo binblue Hix 20 siTaminis,
KOJeEH i3 IKMX Ma€E BracHe nitepHe
MO3HAYEHHs Ta XiMiYHy Has3By.

KNFO4YOBI TEPMIHA

CTEenMiHb i3 LLIMMM MOKa3HU-
KOM

OCHOBa CTerneHs
MOKAa3HUK CTENeHs
3HA4YeHHA cTeneHs
CTaHOAPTHUM BMIISA, YMcna
3HaYyLLa 4YacTMHa yMcna

88

AKTYAJIbHA 3A0A4HA

Bimomo, m1o B opramismi JoanHM XiMiuHi eIeMeHTH BUKOHY-
IOTh IeBHY Oiosoriuny (pyHKIIi0. YueHi po3paxyBaau 1o00Be Ha-
XOI:KeHHs B OpradisM JIOAWHU PisHUX XiMiunmx eiaementiB. Tak,
HaOpUKJaL, 1000Ba HOPMAa KaJIilo AJIS JOPOCIUX Ma€ CTAHOBUTH
2000-5300 mr, a gnsa giteit — 530 mr. BusHaure, y CKiIbKU pasiB
MaKcuMaJibHa A000Ba HOpMAa KaJiio AJsd ZOpOocaux OinbIna, Hixk
IS TiTen.

Poss’azanns

J1s1 3pyYHOCTI 3aMIUINIeMO IIOfaHi 3BHAUeHHA B TAKOMY BUTJIAI:

e moboBa HOpMa KaJjito majad gopocaux 5300 mr = 5,3'103 MT;
e moboBa HOpMAa KaJjiio aasd giteir 530 mr= 5,3-102 MT.
3
3uafieMo BiJHOIIIEHHA: % =10.
5,3-10
Or:xe, mo6oBa HOpMa KaJiio Aasa mopocaux y 10 pasis 6isbima,
HiK IJId miTei.

TOJIOBHA IAEA

Y sagaui, sKy Mu posriasanyJau, il 3 uucaamu 5300 i 530
MOJKHA OyJI0 BUKOHATH, He 3aIlIMCYIOUM IX 3a JOIOMOI'OI0 CTEIleHA
yucia 10. AJle He 3aBXXK /AU Ile € 3PYUHUM, OCOOJMBO V BUIIaAKAaX,
KOJIM IIOTPiOHO IIpalloBaTH 3 AY/Ke BEJUKHUMU i AYysKe MaJIUMU
ypecaamMu. Mu ByKe 3a3HAUYANM, IO TaKi 4MCJIa BUKOPUCTOBYIOTh-
cd TOCUTH YacTO, 30KpeMa B HayKOBili, MOBimKOBi# JiTeparypi
TOIILO.

Posraamemo Taxkuit npukJaan. Pagiyc 3eMHOI KyJi CTAaHOBUTH
6 378 200 M. Ile 3HAUeHHA TPUNHATO 3aIIUCYBATU TaK:

=6,3782:10° M, 260 Ry, yym =6,3782:10% kM.

RSeM. KyJuri



OueBuIHO, IIT0 BUKOHYBATH Ail 3 UUCJIOM, 3aIUCAHUM y TAKOMY

BUTIJIALL, 3HAUHO JIerine. 3alluc 6,3782-106 Ha3MBAIOTL CTAHIAPT-
HUM BUIJISLOM YHCJIA.

CTaHAapTHMM BUIMIISAOM YMCNA @ HA3MBAKOTb MOrO 3anuc y BU-
rnsagi a,-10", pe 1<a, <10, n — uine umcrno.

Yucno a; HasuBaroTb 3HAYYLLLOIO YaCTMHOIO YMCAA &, MOKA3HMK
cTeneHs n — NOPSAAKOM YMCha a.

YV § 8 Mmu HaBOAMIM TMPUKJIAAU AeAKUX (PiSUUYHUX BEeJIWUYNH,
3HAUEHHS AKUX OYJIO 3aIllMCAHO B CTAHIAPTHOMY BUIJISALII:

e Bimcraub Bif 3emui go CoHIla 1,5-108 KM;
e KinbKicTb Mosiekya B 1 T Bogu 3,7-10%2;
e nmiaMeTp MOJIEKYJHW BOIU 310710 .

7 KIFOHOBMIA MOMEHT

: V minifi yacTuHI ymcaa, 3aIMCAHOTO B CTAHJAPTHOMY BUIVIA- °
. mi (ToOTO KO KOMM), MOKe MiCTHTHCA Juire ofHa rmudpa. Pemra :
. nudp MaoTh OyTU 3alUcaHi Imicas KoMHu, TOOTO B ApoOoBiii ua- :
: cruHi ynCca. :

ﬁl MPUKIAL 1

3anunriTh y CTaHIAPTHOMY BUIJISAI YKMCJIO, IO JOPiBHIOE Maci
Micsamsa m=73500000000000000000 xr.

Poss’azanna

3mict pii

3anuineMo 3ajaHe YKMCJIO Y BUIJIALL IO-
OYTKY.

Y MHOXHUKY 735 BiZOKpeMMUMO KOMOIO
CTiIBKY 3HAKiB, o0 Iijsa yacTmHa Mi-
CTUJIa JIUIIe ONHY Tupy.

Muoxauk 100 000 000 000 000 000 za-
OUIIeMO K cTemmiub uncaa 10 (moKasHUK
CTelleHs JOPiBHIOE KiJIbKOCTi HYJIiB).

IlepeTBOopuMO oTpUMaHU# TOOYTOK, BUKO-
HaBIIU nii 3i cTenmeHamu.

Bionosiov: 7,35-10'°,

§9

< 3AMAM' STAMTE! g

3Hauywa
yacTMHa Yucna a

Mopspok
umMcna a
N
—~~

150000 000=1,5-10%

4 \ Yucro a,
meno a 3anucaHe
B CTaHAapT-

HOMY BMIISiA]

" 3BEPHITb YBATY!
320=3,2-10"
0,0073=7,3-1073
47000=4,7-10*

1135797 531=1,35797531-10°

PesynbTar pii

73500000000 000000000 =
=1735-100000 000000000 000
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Pospin 1

ﬁl MPUKJIAL 2

Busnaure, y ckinbKu pasiB maca 3emii 6isibiia 3a macy Micsa-
LA, AKIIO My =5,98-10%* kT, Myyenn, =7,85-10"° xr. Banumits
BiAIIOBiAb y cTaHIAPTHOMY BUTJIAII.

Posé’a3annsa

Kpok 3micT aii Pesynbrar gii :
K

: . . 24

" KPOK 1 CxianeMo BifHOIIEHHSA /A BUSHAUEHHSA, Y CKITBKH Maensi_ 9,98-10

. . . . 1
pasiB Mg, ,; Olaba, HIK Mygeq. - Mytioann 7,35-10™

Buxonaewmo zii, ckopucraBmuchk BJIaCTUBOCTAMU  598.10** 5,98 10%*
cTemens. 7,35-10"° 17,35 10"

~0,81-10° :
: Sanuiemo uucao 0,81 y crammapTHOMY BUTJIAILL, 0,81:8,1‘10_1 (8rizHO 3 O3HA- :
: KPOK 3 pocraBuBmm KoMy Tak, 106 IIija YacTHHA YMCJIA UYEHHAM CTAHAAPTHOTO BUTJIAMY -

MicTuia snuie ogHy mudpy, BiAMiHHY Big HyJd. quca) :

Bionosiov: y 8,1-10* pasis.

EI MPUKIAL 3

Qe ecocceressesssnctencacnes . Oxua naamka worypry mictuts 180 000 xamopiii. CKiab-
* 3BEPHITb YBATY! :  K¥ Kisokasopiii orpumye monHa Bika 3 nporo npoaykTy, AKIIO
¢ o il II0JeHHOTO paIllioHy BXOAATH TPU TaKi MIAMIKU HOTYpPTY?

1kkanx=1000 kaxn N . . ]
3anuIniTe BiAOBiAL Y CTAHZAPTHOMY BUTJISALII.

Posé’a3annsa
Kpok 3MicT gt Pesynbrar gii :
- 3]  J

180000=18-10000=
=(1,8-10)-10* =1,8-10°

: KPOK 1 Banumenmo uncio 180 000 y cTaHzapTHOMY BUATJIAL]L.

. OCKiJIbKY B OOHIN IIJIAIIITL 1,8-105 KaJi, TO, IOMHO-
: KPOK 2 yiprmm e wmerro ma 3, sHaiizemo mykasy KimbKicTs 1,8-10°-3=5,4-10° (xauxn)
KaJiopilt, oTpUMyBaHUX HIIOAHA 3 HOTYPTY.

IlepeBememo kKajopii B kKijlokaopii, BpaxoByoun,
mo 1kraax=1000 Kax= 103 kax.

Bionosidv: 5,4-10% xxau.
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§9

% TPEHYEMOCS

1 V¥ saBgamEax 1—4 3amummiTe y CTAHZAPTHOMY BUTJIAI: 41 BIDOMO BAM?

1) uwmcao 38 000; 2) umcao 190 000;
3) wuwucIio, 110 fopiBHIOE Maci Benepu
m=4900000000000000000000000 xr;

4) wuwmcJo, 1o gopiBHIOE Maci atroma Kympymy
m =0,000000000000000000000000105 xr.

Posp’soxkiTe 3amaui 5—8 i sanuimiTek BiAmoOBiAbL yV cTaHAZAPTHOMY
BUTJISAL]L.

* Y 2011 p. acTpOHOMM BUSBUIIU
nnaHety, Wwo Ha 92 % cknapaeTb-
€1 3 HAALWNBHOrO KPMCTan4YHOro
Byrneuto — anmasy. Lle He-
6ecHe Tino nepebysae B cy3ip'l
3mil, Ha sigcTani 4000 ceitnoemx
pokis Big, 3emni.

5) Opna maamka gumonany mictuthk 78 000 ramopiii. Ckinb-
KM KiJloKaJopiit orpumye 1ogasa OKcaHa 3 I[bOT'0 HAIIOIO,
AKIITO A0 i1 IOAeHHOTO PAaI[iOHy BXOAATH ABi TaKi MIAIIKYT
JumMoHany?

6) Opmma 6amka ab6ayusoro coxy mictutrh 46 000 xasopiii.
Crinbku Kijgokasopiit orpumye moxnuaa OJer i3 1mpboro Ha-
00, AKIIIO 10 MOT0 MIOJAEeHHOTO PallioHy BXOAATH IBi Taki
6aHKU COKY? * CynytHuk CatypHa TutaH Hap-

3BMYANMHO CXOXUM Ha Hauwy

3emnto. TutaH mae mops, pid-

KM, BYNIKaHM, LLINbHY aTmocde-

26 py towo. Ane Temneparypa
8) Maca CarypHa craHoBuTth 95,69-10°° Kr, a maca 3emmai — Tam Ha 100 rpagycie HiKya 3a

7) Maca IOmiTepa cTaHOBUTH 1,9-10%7 kr, a maca Mapca —

6,58-102® kr. Busuaure, y ckimbku pasiB maca IOmitepa
6impmra 3a macy Mapca.

5,98-10%* kr. Busnaure, y ckinmbKu pasiB maca CatypHa QHTAPKTUYHY.
binmbIrra 3a Macy 3eMJIi.

IHTENEKTY AJIbHUM DITHEC

1 IlopaiiTe y Burasazi cremneds uuciaa 10 Bupas:

1) 102.1071%;  3) (102)_5 :(107)3; 5) 10000-10% :10%; "M BILOMO BAM?

FJ

2) (104)_3-106; 4) 1071.10™:10%; 6) 10000:107*-10°.

2 BusHauTe DOPALOK UMCIA:
1) 6,8:10*°; 2) 3,6:107'%2; 3) 81,5-10'*; 4) 0,7-107°.

3 na Toro mio6 3i6paru 1 Kr meny, 0a2Ko0Ja IMOBUHHA 00JIeTiTH
8 500 000 xBirTiB 6ismoi akamii Ta 4 000 000 xBiTiB ecmapiie-

Ty. BusHauTe, y CKiIbKM pasiB KiJbKicTh KBiTiB 0inoi axairii
OinbIlIa 3a KiJTbKiCcTh KBiTiB ecmapiiery.

Boyxona — opHa 3 HaMuiKaBiLLMX
komax. [ns toro wob 3ibpatu

4 B actpoHOMii 11 BUBHAUEHHA BiZicTaHi BUKOPUCTOBYIOTH TaKy 1 kr meny, opHin 6axoni Heob-
03aCUCTEMHY OAUHUITIO TOBMKUHU, K ACTPOHOMIUHA ONMHUIILSA xigHo Biggigatu Big 10 go 19 mnH
(a. 0.), 1m0 mopiBHIOE cepenuiit Bigcraui Bixg Semuri mo CoHIiga: KBITOK, MPOMETIBLIM NPU LbOMY
la.0.=150 miuH KM. 3anUIIiTh Ile 3HAaYEHHA B CTAaHJAPTHOMY 300 THc. Km.

BUTJISAL].
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Pospin 1

5 Ha @uoTi mBUIKICTL KOPabJiB BUMIPIOIOTEL Vv By3JIax:

1 MOpCchbKa MUJIS

1By30a = . BupasiTts y mMerpax 3a CeKyHIY

1 rogmua
MIBUAKiICTE 1 BY30J, AKIIO MOPChKa MUJIS JopiBHIOE 1852 M.
3HalgiTL BifcTaHb, AKY KopabeJsb mpoiife 3a 2 rof 3i MBUAKI-
cTio 24 By3au. BigmoBiges 3anuilriTh v CTAHZAPTHOMY BUTJISAII.

3ABAAHHA 13 3IPKOIKO

IlomipryiiTe, un € momaHi TBepAKeHHA NpaBUJIbHUMU. Bigmo-

Jleonig Kapentok (1951-2018), Bifp 0Or'pyHTYIiTeE.

AEPHLMM KOTMOHABT Hesanexwol 1) Ynucso 3,5-107% 6Gixbmre sa uneno 3,5:1072.

Ykpainu, Big 19 nucronapa po " 6

5 rPynHs 1997 p. Ha KOCMquOMy 2) Yucia 63,410 1 6,3410 € P1BHUMMHA.

kopabni Columbia y cknagi mix- 3) SAKImIo mopsamok umMcaa a JOPiBHIOE 5, a MOPSAIOK UucIa
HAPOAHOrO eKina<y 3AjMCHMB KOC- a-10" popismioe 20, To n=15.

MIHHMM TIONIT, WO TpHBas 1_5 Aib 4) $Sxmro mopaAmok umcia a gJopiBHIoe 24, a MOPAIOK YUC-
16 rog 35 xe 1 c. Ynepuue, nig yac a

nonboty J1. KageHtoka, y Kocmo- Ja W mopisuioe 30, To n=-6.

ci nobyBae yKpaiHCbKMK npanop . 6 )
i nponyHas MimH Ykpaiku. 5) $fximo umcenpHicTh HacenmeHHsa Kuesa 3-10° ocib, a To-
kio — 1,4-107 oci6 (3a opimittnumu mamumu 2020 p.), To
YynceJbHICTh HaceeHHA KueBa MeHIIIa 3a 4ynceJabHIiCTh HA-

cesenusa Toxkio mpubiusuo B 4,67 pasy.

41 BIOOMO BAM?

MATH FOR LIFE
3AZAYA «3AMACH NMPICHOI BOOMU»

V¥ Tabaulli HaBe#eHO KilbKicTh 3amacis mpicHol Bogu Ha 3eM.ri.

[>kepena npicHoi Boau KinbkicTb 3anacis, km® :

* picHa BOJA CTaHOBMTbL nuLIE B —
2,pS % Bip, 3aranbHoi KinbKoCTi ................ HBOHOBHRH ....................................... 2 4 000 OOO ...........
BOM Ha 3emi. : IinsemHi mxepesa 10 500 000

° 3a OCTaHHi 40 pOKiB Kij'IbKiCTb E A
NPICHOI BOAM Yy CBITi HA KOXHY : quR.I./I...."I‘a D e 9 8000 @
noguHy 3meHwwmnacs Ha 60 %. : Immi mxepesa 340 000 )
Y Hanbnvkui 25 pOKiB nepea- Ceceeccccccccccscacscnscacecnscaccenccaceenececsenecensenccesssaccecssassennsanss °
6a4a€eTbCs 3MEHLLIEHHS KiNbKOCTI 1 SBamumiites mogaHi 3HAYEHHS B CTAHAAPTHOMY BUIJISII.
npicHOI BOgM L Y ABa pasu.

° 22 bepesHs B YCbOMY CBITi Big- 2 BusHaure I 3aNUNITL V CTAHLAPTHOMY BUTJISAIL:
3Ha4atoTb MixkHapoAHW AeHb 1) y cKiTbKM pasiB KiJIbKicTh IpicHOI BOMM B ILOJOBUKAX IIepe-
Bopu. Pesontouiio npo ue npui- BHIIyeE ii KigpKicTh y piukax Ta osepax;

Hato eHepanbHoto acambneto

. 2) y CKinbKHM pasiB KiJbKicTh IpicHOI BOAM B IMiA3eMHUX I Ke-
OOH y nuctonagi 1992 p.

pesax MeHINa Bif il KiJTbKOCTI B JIbOLOBUKAX.
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§9

3HARKO, BMIKO, MOXY @ OuiHtoBaHHs, BapiaHT 2 poboTn —

B IHTEPHET-MIATPUMLI NiPYYHHUKA

CAMOCTIMHA POBOTA Ne 8

1 OGuucaite: 8-273. 5 Big gHa BiZKPUTTA KMIBCHKOTO METPOIIOJIi-
Leeeeecesseiettiieetttscssirerteccctetscssistrrtscttstsssss TEHY MOro MOCIyraMu CKOPUCTAJUCS B Ce-
A 5 B r : penapomy 17 mapn smroxeii. BubepiThs 3amuc
IIBOT0 YMCJa B CTAHJAPTHOMY BUTJISAI.
e
—64 — 1 —48
3 A b B r
-4 -3 1,710 17107 17.10°  17.10° .-
. N 2 : )
2 BHROHaHTe ,Zu.l: g : E L] ceveccccccccccctocrccccncccscctoccrscscncncsctencncscccenes
e 6 YcraHOBiTH BifiMOBiAHiCTE Mi pesysbTaTa-
A 5 B r Mu obuucyeHb (1—3) Ta samucaMu IUX pe-
3yJbTaTiB y cTaggapTHomy Buriaani (A-T).
7 7
3 3 2 2 : R LLITTTPTIILOPPTITOPPPIIPPPPRD .
2 2 3 CREC 1 500-100 A 5107
: 50 » :
B il b 5-10
3 CopocriTs Bupas n b2 (n3) , nz0 2 10°
---------------------------------------------------------- : E 1 B 5'104
A B B r : ] 3 500l
2 i I r 510°
P b2 b2n b2n2 ...........................................................
n
----------------------------------------------------------- ) . 125' (53)
4 Y Bupasi 3x2+x "2 BUHECITB 3a AYKKU CIILIb- 7 3Haiifirh 3HaYEHH: BUPABY o3 o3
HUN MHOMKHUK i3 HAWMEHIIIUM ITOKAa3HUKOM 5 ) S
CTeleHs.
ettt ettt eeneas . 8 CupocriTs BuUpas
A x_3(3x_5+1) B x2(3+x_5) ( 6b°  13b™° _6b°+5 N 6b7°
: b*+3 b °+6b°+9) v -9 pEi3’
: diE x2(3+x5) rx 3(3x5+1) R
. O VR A S S - 3SHaiAiTh Horo sHaueHHs npu b=0,1.
OOMAILLUHE 3ABOAHHS w
3aepanHs 1 — Tpuknag 1
1 Bamumiites y cTaHZApPTHOMY BUIVISALL UMCJIO: 3aBpaHHs 2 — [Mpuknagm 2, 3
1) 57 000; 2) 410 000; 3) 0,000 037; 4) 0,000 576. 3aepanna 3 — TMpuknag 2
3aepanHs 4 — [puknag 4
2  3amnuIniThL y CTAHJAPTHOMY BUIVIALL YMCJIO, 1[0 AOPiBHIOE: 3aepanns 5 — 3aBaarHs i3 3ipkoto

1) 06’emy mam’ari paenr-makonumuysaua 32 000 000 000 baii-
TiB;

2) maci kpuaa myxu m=0,00000005 xr.
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Pospin 1

Kutaricbka HapopHa pecnybnika
Mae HanbinbLue HacerneHHs y CBi-
Ti — noxag 1,4 mnpg oci6. Han-
MEHLLIOIO 3@ HaCEMNeHHsIM KPaiHOHo
€ [liTkepH — ocCTpiB y MiBAEHHIN
yacTuHi Tuxoro okeaHy. Ha Tepu-
Topii ocTpoBa npoxusae 48 ocib
(ctaHom Ha 2017 p.).

41 BIDOMO BAM?

Hasga uucna Kiani.CTb
................................................. Hynis
 Minespn, ¢ 9
Tpuneiion & 2
 Keappuneiion & 15
 Keinmunoiion | 18

M'yron 100

Kocmoc tpeba
AOCNifKyBaTH A4S TOrO,
o6 MOKPALUMUTH HKMTTS
Ha 3emni.

Jleonig, KageHtok

94

3 Posp’saxiTh 3amadi Ta SaNMIIITH BIAMIOBiAL ¥ CTAHZAPTHOMY

BUTJISAII.

1) Opua yatrka KaBu 3i 3rymIeHNM MOJIOKOM MicTuTh 165 000 ka-
Jopifi. CKinbKHU Kijokajyopiit orpumye monusa HaTamnka 3 1b0-
T'0 HAIO0, AKIIO JI0 il IMOJIEHHOT0 PaIlioHy BXOAATH TPU TaKi
YaIrKm?

2) Ogua uvamka (ppykToBoro uaio Mictuth 84 000 xamopiii.
CKinpKM KimoKajopi#i orpumye IonaHsa AHAPIi#N i3 1mboro
HAIl0I0, AKIIO A0 MOT0 M[OAEHHOTO PAaIlioHy BXOIATH TPU
Taki vamrmn?

3) 3a opinivtanmu ganumu, y 2020 p. yncenbHicTh HACEJTEHHA
Imgii cramoBmia 1,36-109 ocib, a yKceJbHICTH HaceJeH-

Hs VEpainu — 4,19-107 oci6. Busuaure, y cKigbKY pasis
yncelbHiCcTh HacedeHHsA Iuaii OiabIna 3a uKceJbHICTH Ha-
ceJeHHA YKpalHu.

4) 3a opinittnumu ganumu, y 2019 p. KinbkicTs 3amaciB Ha-
¢THu y cBiTi craHOBUJIA 2,45-10" 1, a kinpricTs samacis

HadTu B ABcTpasii — 2,48-10% r. Busnaure, Y CKiabKH
pasiB KigbKicTh 3amaciB HadTu y cBiTi OinbIa 3a KiIbKicTh
samaciB HaTu B ABcTpaii.

Busnaure mopsamgok umcJia:

1) 4,7-10*%%;  2) 6,4-107'7;  3) 12,3-10'%; 4) 0,8-107.
3HaNAIThL HOPAMSOK UHCJIA:

1) a-105, AKIIO HOPSAMOK Umcja a AopiBHIoe —14;

2) a'10_9, SAKIIO MOPAMOK Ymcja a JopiBHIoe 17;

a .
3) 10—_6, AKIIO IOPALOK UYHca a JopiBuioe —19;

a .
4) —— g » AKIIO NOPSALOK YKCiIa & KOPiBHIOE 4.
10~

3HaAUAIThL 3HAUEHHS BUPAa3y:

1)i opu a=4; 5) _6 opu x=-12;
a X

2) 6 opu n=3; 6) _ mpu y=-96;
n Y

3)Enpn b=-6; 7) _3 opu x=150;
b 2x

4) 30 mpu c=-15; 8) _2 mpu y=2500.
c 2y



§ 10 OYHKUIA y = %, Il TPA®IK | BIIACTUBOCTI

By nosHaliommnucs 3 miHilMHOIO dpyHKLIEIO, 1T rpadikoM Ta BMacTMBOCTAMM,
BHOPA ) 3acTOCOBYBanNM ix Mif, Yac po3B’'a3yBaHHA 3apad
CLOrOOHI I | Bu pisHaeTecs, sKy dyHKUiO Ha3MBatOTb OHEPHEHOO NMPOMOPLIMHICTIO, siKi i1
) rpadik i BNacTMBOCTI
3ABKIN Bu 3mo3KeTe BM3HAYaTH 3aneKHiCTb ABOX BEMMYMH, LLLO AOMOMOMNKE 3AiMCHIOBA-
) T Pi3Hi LOCMIAXKEHHs, @ TAKOX MPMMMATH ONTUMarbHI (PIHAHCOBI PiLLEHHs

AKTYAJNIbHA 3A0AHA

BapricTh aboHemMeHTa Ha 3aHATTS Horoio cranoBuTh 400 rpH Y BIDOMO BAM?
Ha MicAIlb He3aJIesKHO BiJl KITBKOCTI 3aHATH, BiIBiJaHUX IIPOTATOM
micans. 3’sacyiiTe, KO0 € 3aJeKHICTh IIiHKM OJHOTO 3aHATTS BifI
KiJIBKOCTi 3aHATH.

Posé’azanns

BBegemo nmosHaueHHA: HeXall X — KiJbKiCTh BaHATH, p — I[iHA
ofHOTO 3aHATTA. ToAi p-x — BapTiCTh yCcix 3aHATH HA MicAIb, 110
cranoBuTh 400 rpH. OTpuMaemo piBHAHHA: p-x =400 . dKimo Mu

BUPA3WMO 3 I[LOTO PiBHAHHA P UYepe3 X, TO OTPUMAEMO: P = 400 MoHag 300 mnH nrogen y cBiTi
3aJIeKHICTD I[IHM OJHOI'0O 3aHATTS BiJ KiJIBKOCTI 3aHATH. * MPaKTUKYyIOTb HOry. 3a AaHMMM Ha

OueBuAHO, 110 YuM O1JIbITIe 3aHATH BiABigyBaTH, TUM [IEIIeB- 2020 p., HaMCTapILIOO NPUXMIb-
muMu BoHM OyayTh. Hampukaan, aximo BigBigysatu 10 saHaTh Ha HMLero Horn € 97-piuHa XuTenbKa
Micsb, TO miHa KoskHOro craHoButume 40 rpH. Ko 3aiimaTucs CLUA ®inic C'to3, a Haitmonoa-
8 pasiB Ha MicAIlb, TO KOXKHE 3aHATTA KomiTyBaTume 50 rpH. wum TpeHepom — CyH HysHr

i3 Kutato, sikmi ctaB cepTtudikosa-

Taky 3ayesKHiCTh MisK JBOMA BeJIMUMHAMU HA3UBAIOTH 00EPHEHO ) M i
HUM IHCTPYKTOPOM Y BiLji 5 pokiB.

nponopuiiinoto. 'oBOpPATH, 1110 3MiHHA p 00ePHEHO HPOMIOpPIlifiHa
3MIiHHIT X.

rOJIOBHA IAEA
KNFO4YOBI TEPMIHA

npornopuiMHa 3anexHictb

obepHeHa nponopuiHa
3arnexHicTb

O6epHeHa TPOIOPIIIHHICTE — 3aJIEKHICTh, IPU AKIN 3MeHULeH-
HA B KiJIbKa pasiB ofHiel 3 BeIMUYMH OPUBOAUTH 0 30i/bULEHHS
iHIIIOl BeIMUMHY B TaKy caMy KiJbKicTh pasis.

B akryanpHill 3amaui Be1uuynHU X i p HAOyBaIOTH JIUIIIE HOAAT-

. KoeiLieHT nponopLiin-
HUX 3HaUeHb, IPUUYOMY 3 YMOBHU 3a/laui BUIJIMBAE, II[0 X — UYUCJIO

HOCTI
HaTypaJbHe. SIKIO K BiABONIKTHCA BiJl yMOBU 3a7ayi 1 pO3TJIAHYTH .
VD Too i ny anm p y el Eovara
3aJIeKHICTD p = —— AK QYHKIIiIO p Bixg x, To ii o6siacTh BUBHAUEHH S aprymMeHT
o N . 3HAYEeHHs PYHKLT
CKJIaIaTUMeThCA 3 yCix uuces, BigMminauUx Bix myna. IIpu mpomy e
rinepbona

KJI0Y0Ba BJACTHUBiCTH 00epHeHOI ImpomopIrifiHocTi 30epiraerncs.
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Pospin 1

g 3AMAM' STAMTE! >>

yzi, kE+0
x
MPUT AQAMTE!
. O6nacTb BM3Ha4YeHHS (ByHK-
¢ Wil — MHOXMHa 3HauveHb ap-

rymeHTa, npu skux dopmyna, :
IKOIO 33[,3ETbCS PYHKLIS, MAE :
3micT (To6TO MHOMMHa gony- :
CTMMMX 3HAYeEHb X).

* Obnactb 3HaueHb yHKUIT — :
MHOMMWHA 3HauvyeHb QYHKLIi
(To6TO MHOMMHA 3Ha4eHb Y/, WO -
BIQNOBIDAOTb JOMNYCTUMMM 3Ha- *

YEHHSIM X).
x y
I
I T
N
4 :
-3 -1 :
-2 -1,5
-1 -3
1 3
2 1,5
3 1
3
4 -
4
6 L
2

a CNIA 3HATAL D
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O6epHEeHOI0 NPONOPLIMHICTIO Ha3MBarOTb PYHKLIFO, SKY MO~
k

Ha 334aTM POPMYIOK y=—, A€ X — aprymeHT (HesanexHa
X

3MiHHA), B — uucno, BigMiHHE Big, Hyns.

g obeprernoi nponopuyiitnocmi:

e 00j1acTh BUBHAUYEHHA (PYHKIII CKJIaJaeThCcd 3 yCiX 3HAUYEHb X,
BiAMiHHUX Bim Hysnd; sanucyemo — D(y): x#0;

e obJslacTh 3HAUEHb (PYHKILII CKJIaIaeThCA 3 YCiX 3HAUYEHD Y, Bijl-
MiHHUX Big HyJad; sanucyemo — E(y): y#0.

y#0 (zpib6 mopiBHIOE HYJIIO JUIIlE Y BUTIAJKY, KOJIN :
YHCeJLHUK JOPiBHIOE HyI0, ale k#0 3a o3HaueH-
HAM 00epHEeHOI IPOIOPIIifiHOCT) :

ITo6ynyemo rpadik dyukiil y=— npu k=3. [l1a nporo cria-
X

3 .
IeMo TaOJauItio 3HaUeHb QYHKII y=— (guB. JiBOpYyY).
X

IlosHaumMoO Ha KOOPAWMHATHIN IJIOMIMHI TOUYKMN, KOOPAMHATU
arux mMu orpumanu (puc. 1, a). SAKmio B3ATu 6iabITy KiIbKicTh
3HAYEHDb X, TO OTPUMAEMO OiJIBINTY KiJIbKiCTh TOUOK Ha KOODPAM-
HATHIA MJIOITWHI, TPUYOMY BOHU OyAyTh PO3TAIIIOBAHI IMiJbHIiIIIE
OJHAa OO0 OFHOI.

Axmo coosyunTn mocaigoBHo 11i Touku (okpemo B I i IIT uBep-
TAX), YTBOPATHCA ABi KPUBIi JiHil, AKi @1 OyayTh YHAOUHIOBATHU I'pa-
(dix o6epHenoi mpomopuiitHocTti (puc. 1, 6).

Yy Yy
i M DS N e o R
ARSEEIEEE AE A= SRR ERE R A
a =37 0 3T
Puc. 1

I'padixom obepHeHOI mpomopIliiiHoOCTi € irypa, AKy HasuBAa-
IOTH rimepo6oJioro. 'iepbosa cKIagaeThCsa 3 JBOX YaCTUH — ABOX
BiTOK rimep6oJu.




¥ KINFOHOBMM MOMEHT

k : >
y=;, k=0 : -~ 3BEPHITb YBATI'Y!

: KoxHa 3 BiTok rinepbonu 8 ro- :
. PM3OHTaNbHOMY Hanpsmi Habnu- :

k>0 k<0

. xaetbes po oci Ox, a y Beptu- :

akmo x>0, to y>0 amo x<0, o y>0 : k T
: KanbHoMy — po oci Oy. Mpsami, :

akmo x<0, o y<0 armo x>0, 1o y<0

. 0O fIKMX HeobmexeHo bnu3bKo :
¢ HabnmxKatoTbes rpadpikm dOyHKLIM, -

y y i :
1 I : © Ha3uBatOTb ACUMMTOTAMM. :
. :Tinep6ona mae gsi acumnToTH: :

5 > 0 pe ! ropusoHTanbHy — Bicb abcumc :
I ﬁ . :(Ox) i BepTuKkanbHy — Bicb op- :

* puHar (Oy).

ﬁl MPUKIAL 1

miei pyHKOii (puc. 2):

1)

2)

3)
9)

6)

. 2 .
dyukIiro 3agano Gopmysion y=——. Kopucryounck rpadikom
X

3HAUAITH 3HAUEHHA (PYHKIII, AKIMO 3SHAUEHHSA apryMeHTa J0-
piBHIOE —4; 2;

3HAUOITHL 3HAUEHHS apryMeHTa, SKIIO0 3HAaUYeHHA (PpyHKIIil mo-
piBHIOE —4; —2; 3;

nopisuaiire y(—4) i y(-1); 4) mopiBHsAiiTe y(%) iy(3); —3:
BU3HAUTE 3HAK NOOYTKY y(—3)-y(4);
Puc. 2
y(1)-3(3)
BU3HAUTE 3HAK BHPA3y Ty
Y ( 5 )
Poss’azanns
Kpok 3micT aji Pesynbrar gii

Ha oci Ox smaiinemo x; =-4. IIpo- Ilpm %, =—4
BeleMO Uepes I[I0 TOUKY IPAMY, I1a- ¥1=0,5,
parensHy oci Oy. I3 Toukn meperu- T06TO0 Y(—4)=0,5;
HY rpadika QyHKIIII 3 I[iei0o IIPAMOIO npu Xy =2

KPOK 1  onycrumo mepmengukyasp Ha Bich yy=~-1,

Oy. OTpumaeMo IITyKaHe 3HAYEHHA
Q)YHRLII% Y,
AHaJOriuHO 3HAWAEMO 3HAYEHHA U,
opu Xy =2.

TOOTO y(2) =-1




Pospin 1

Kpok 3micT gji PesynbTar pii

3HalieM0 3HAUYEHHA X,, AKIIO
y;=-4. Uepes TouKky y;=-4 Ha
oci Oy ipoBeieMO IIPAMY, ITapajiesb-
Hy oci Ox. I3 Touku mmepeTuny rpa-

KPOK 2  pika dyuxruii 3 miero npamoio omyc-
TUMO TEPIeHIUKYJIAp Ha Bichk Ox.
Orpumaemo mIyKaHe 3HAYEHHS X,.
AHBajoriuHo IIyKaeMo 3HAUEHHA X
mpu y=-2, y=3.

Arxmo y;=-4,
TO X3 =0,5;

AKIO Y, =-2,

TO x4 =1;

AKINO Y5 =3,
To x5 =—0,7

IITo6 mopiBHSATH y(—4) i y(—l), 3 5 OueBuUHO, 110

KPOK 3 3HanigeMo 3a rpa)ikoM 3HaUYEeHHSA — 7
oM sHaue y(-4)<y(-1)
¢dyurmii B Toukax x=-4 i x=-1.
_3--
Yts
) 13
11106 mopiBHATH y(;) i y(3), 3HAM- T OueBHIHO, IO

KPOK 4

nemo 3a rpadikoM 3HAUEHHA (PYHK- > y(é) <y(3)

1 .
mii B TouKax x=5 ix=3.

OueBuaHo,
II1o6 Bu3HaUMTH 3HAK TOOYTKY

mo y(-3)>0,
y(—3)-y(4) , TOCTaTHHO BU3HAUUTHU o (4)<0
3a rpadikom 3HAKU 000X MHOMKHU- OT‘;/K . ’

KiB y(—3) i y(4). I 11boro mopis-

KPOK 5 Haemo 3 Hyaem y(-3) i y(4). * y(-8)y(4)<0

F KJIKOYOBMI MOMEHT ::
- [nsi Bu3HaveHHs 3Hakis y(—3) | y(4) BOCHTb 3HATH, Y AKUX KOOPAMHATHUX YBEPTSAX PO3TALLOBAHMIA s
E_rpacpiK: akwo y I1'i IV useptsx, 10 y>0 npu x<0 (Il usepts) i y <0 npu x>0 (IV usepTsb).



Kpok 3micr aii PesynbTtar pii :
I T~~~

Buszaunmo 3HaK BUpasy —M ) y(l) <0 (IV uBepts); y(3) <0 (IV uBepTs);

()

1)-y(3 :
y(—1)>0 (IT uBepTs); OTXeE, M>O, :
KPOK ¢ /M1 1poro BU3HAUMMO 3HAKHU KO- 5 :

HOT'O i3 MHOKHUKIB y UMCEJbHUKY y(1)-y(3) <0
TOMY ——F——t

Ta 3HAK 3HAMEHHUKa, 3 sCyBaBIIN, y 7

y SKUX KOOPAMHATHUX UBEPTAX PO3- y 5

TamroBaHui rpagdik.

(% TPEHYEMOCS

1 BukxonaiiTe 3aBHaHHA, KOPUCTYIOUUCH rpadikom (GyHKIii Yp
k
y=—, k#0. 5+
x 1
. 6 . 3+
a) DyHKIIi0 3amgaHo Gopmyson y=— . Kopucryiouucs rpadikom 1
x
miei gpyuKIii (puc. 3): 5 -3 -11T
1) sHalAITH 3HAUEHHA (PYHKIII, AKINO BHAUYEHHS apryMeHTa o] 1'1 '3 5 x
mopiBHIOE —2; 3; 1
2) sHAWAITh 3HAUEHHS apryMeHTa, SIKINO0 3HAUeHHSa (PyHKI[il T3
mopiBHIOE —4; —2; —1,5; 1; 4; T
. . 5
3) 3HAUAITH 3HAUEHHA apryMeHTa, IIPU AKX QyHKIlia HaOyBae 1
IONAaTHUX 3HAUEHbB;
4) 3sHaNIITL 3HAUEHHA apryMeHTa, IIpU AKUX (QYHKIig HaOyBae Puc. 3
Bil’€eMHUX 3HAUEHD;
5) mopieuaiire y(-5) i y(-2);
. . 1) .
6) mopiBHsAlTE Y 3 i y(4);
7) BU3HAUTE 3HAK JHOOYTKY y(—4)‘y(5) ;
1)-y(2
8) BusHauUTe 3HAK BUpPaA3y — y( ) y5( )
’ (_3)
. 8 R — e e e
0) Pyurmiro 3agano popmysnow y=——. Kopucry:o- -7 -5 -3 -1 10__ 1 3 5 7 x
x =
yuchk rpadikom miei pynkrii (puc. 4): 3:
1) smaiigiTh 3HAUEHHA PYHKI[I, AKIIO 3HAUEHHS 1
apryMeHTa AopiBHioe —4; 2; -5+
2) 3HAWAITh 3HAUEHHS apryMeHTa, SKII0 SHAYeHHS 7"
dyukIii gopiBuioe —4; —2; —-1,5; 1; 3;
3) 3HaliiTh 3HAUEHHA apryMeHTa, IPU AKUX
(byHKIig HaOyBae JoJaTHUX 3HAUEHbD; Puc. 4

ey



Pospin 1

— 4) 3HAAIITHL 3HAUEHHA apryMeHTa, Ipu AKX PYHKIiA Ha0yBac

Big’eMHUX 3HAUeHb;
NMEPEPBA HA JIOTIKY 1

JllopuHa mee Ha 17-my nosepci. o) mopiBHsAfiTe y(_4) 1 y<_1); 6) mopisusaiire y(EJ 1 y(6);
o csoe.:| KBapTMPM BOHA MigHiMa- 7) BuaHATTe 3HAK NOGYTRY y(—6)~y(4);
€TbCS NIPTOM y ABOX BMMagKax:

SKLLO Ha ByNuui Aol abo sKwwo 8) BUBHAYTe SHAK BUPASY — y(1)-y(6)
Pa3oMm i3 Heto MiBHIMAETbCS XTOCh 6)
i3 cycipiB. |Hakwe ntognHa nig- y 5

HIMaeTbCs NihToM nuwe ao 9-ro EI NMPUKINAL 2

noeepxy, a aani uae niwku. Yomy?

. 4 .
ITobynyiiTe rpadik QyHKIHT y=— Aa4 MiaUX 3HAYEHD X, AKIIO
X
-4<x<4. Ilobynyiite rpadik GyHKII y=Xx Ta BU3HAUTE KOOPAU-

s - 4 .
HaTU TOYOK IIepeTUHY I'padikiB QYyHKIIN y=— 1Yy=x.
x

Posé’azanns

Kpok 3MmicT gji Pesynbrar gii :
Y
BI/ISHan/IMO, AKi 3HAUeHHd X 3a- x:—4,x:—3,x:—2’x:—1,x:1,x:z’ng, .

KPOK 1 IOBOJBHAIOTL YMOBY —4<x<4 x=4
ie minumn.
CkaazemMo TabOJHII0O 3HAUEHDb x i—4i-gi_9i_1i1 2 3 4
HPOK2 GyHKIiI _4 mificTaBUBIIHA :
= R DU N ) SV NI I I i I
OTpUMaHi 3HaUeHH: X Y (hOPMYITy. i3 : 3
KPOK 3 [osHaummo Ha KoOpAMHATHIH 2 Zi__
OJOIMMNHI TOUYKMW, KOOPAMHATH 3t 1
AKUX MU oTpuMaiu (puc. a). + e +
[ ]
e 3 14 ® = 1t
CoosiyunMo IIOCJIiIOBHO OTpUMa- ——5 Il I 3' | =5 :1 — 4
KPOK 4 Hi TOYKU ¥ OZep:KUMO IITyKaHUN M) T1 * T-1 *
rpadgik — rimep6ouy, 110 PoO3- I :_3 T
mimena B I i III xoopaumuHaTHUX ol 1 4
uBepTax (puc. 0). a 0
Y =x
AT Yy
3+ \B .
ITo6ynyemo rpadik GyHKIHI y=x 2: """ i y=- TO‘IK.I’I %Ie.pe'mHy
KPOK 5 T& BUSHAYNMO KOODAMHATH TOUOK —4-3-2 1/ | rpa@ixis:
nmepeTuHy mobymoBaHux rpadi- | 10 2 34 «x A (=25-2),
KiB. ol B (2;2)
1-3
o +—4

Biodnosiov: A (—2;-2), B (2;2).

100
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% TPEHYEMOCS

2 VYV zaBmanHax 1 i 2 ckuagiTe TabIUI0 3HAUYCHDL (DYHKILII:

10 .
1) y=— mu4 miaux 3HaUeHb X, AKIO0 -5 x<5; Y1 BIOOMO BAM?
* Mix obcsrom ToBapy Ta Moro -

2) y= _8 IJIA TiTuX 3HAauYeHb X, AKMO —4<x<4. HOtO icHye obepHeHo nponopLita
X

3aMexHiCTb.
VY zaBmamuax 3—6 moOyayiiTe rpadik PyHKILII: Llina
3 5
3) y=— -3<x<3; 5) y=—; .
) x AT ) Y x Kpvea 3miHu
4 12 1 nonuty
4) y=—2 nusm -4<x<4; 6) y=———°. P,
x x P
O IR
Y saBmamuax 7 i 8 moOyayiliTe B OOHIN cucTeMi KoopaMHAT Ps“""i |i
rpadbi v . | | |
padiky 3amaHuX PYHKIINA Ta BU3HAYTE KOOPAMHATHU TOUYOK IX 0 Q Q Q O6car
IIEePEeTUHY. ToBapy
3 . 2,
Ny=—1iy=x+2; 8) y=—1y=x-3.
X X
ﬁl MPUKIAL 3
. 4
Busnaure, uu mpoxoauTh rpadik GyHKII y = . uepes TOUKY
X
1
c(__; _4).
3
Posé’azannsa
Kpok 3micT gl Pesynbtar gii :
___________ __f{ P
BusHauumo abcumucy x, Ta OpAUHATY :
KPOK 1 ; : Yo R S
TOUKU C(——;—4).
3
IMigcraBumo abcuucy Ta opauHary Touku C 4 _ 4 - _4—_4
4 1)’
KPOK 2 y dopmyny y:3—. IlepeBipumo, uu € mpa- 3'(—3)
X
BUJIBHOIO PiBHICTB. (TpaBUJIbHA YMCJIOBA PiBHICTH)

KPOK 3 3po6MMO BUCHOBOK, BUXOIAYU 3 TOTrO, IIIO

. Touka C HasexuTs rpadik HKITiT :
KoopauHaT Touku C 3a0BOJILHAIOTL PiBHAH- PagiKy QyHKIL :

y= 4
HA y=—-0.
Yy 32 3x

Bionosidv: rpadik QyHKIIII TpOXOaUTH Uepes 3aJaHy TOUKY.

101



Pospin 1

ﬁl MPUKIIAL, 4

Busnaure, ipu SKoMy 3HaueHHi k rpadik GyHKII y=—— mpo-
XOOUTDH Uepes3 TOUKY F(5; —15) . *

Poss’azanns

) Kpok 3mict gii PesynbTar gii
Y

KPOK 1 Bugnaummo abCIucy x, Ta OpAMHATY Y, TOUKHU F(5; —15) . Xg=5; yo=-15

ITincraBumoO abcrucy Ta OpAUHATY TOUKH F y GopmMysTy

: KPOK 2 k _ k.

: y=——_ Busnauumo k aK HeBigome JniseHe. -15=—-—; k=75
x

Bionogidv: 75.
% TPEHYEMOCS

3 V zaBganuax 1-4 Bu3HAUTe, UM IPOXOAUTHL Ipadik samaHol

MNMEPEPBA HA JIOTIKY GyHKIIII ueped TOuKy A, AKIIO:

3HaNiTh 3aKOHOMIPHICTb | BU3HAY- 8 3 1

Te HeBigOMe uucro. 1) y= 2’ A(4; 2) ; 3) y= o A(_E; _3);
............. ............. \
L 78 152 26 2) y=—2, A(3;-27); ) y=-2_, A(—;—G).
97 i 78 i 59 Y saBmanHax b i 6 BusHauTe, Ipu AKOMY 3HaUYeHHi k rpadir
- e 3a7aH0i (QYHKIIII IPOXOAUTH Uepesd TOUKy F, AKIIO:
21300 7 5) y=", F(6;-12); 6) y=——, F(-3;30).

. k 1
7) Tpadix QyHKII] y=— OPOXOAUTH UepPe3 TOUKY L(_E; 14) .
X
. 7
Yu npoxoauTh rpadik GpyHKIII yuepes Toury K (—5; 9) ?

k 1
8) TI'padik pysKIil y = —— mpoxoauTsb yeped TOuKy N| 12; — E) .
X

Un npoxoxuts rpadir QyHKNii gepes Touky M (28;-7)?

ﬁl MPUKNAL 5
. 54-18
IToOynayiiTe rpadik pyurIrii g(x) = 2—x .
S -3x" +9x
Po36’a3anus
Kpok 3micT pji Pesynbrar pii
N
KPOK 1 Posknagemo .TII/IceJILHI/IK i BHAMeHHUK Ipo0y, AKUM 3a- g (x) _ 18(3—x) :
JaHo (PyHKIIII0, Ha MHOMXHUKMN. 3x(3—x)



Kpok 3micr aii Pesynbrtar gii :
]
3HaiizemMo 00JacTh BUBHAUECHHA (PYHKIIII 3 YMOBU - ;
KPOK 2 A dyHKI y 3x(3 x);tO,
3x(3-x)#0. D(g): x#0, x#3
KPOK 3 Ckoporumo xpi6, orpumanuii Ha Kpori 1.
...... . -
KPOK 4 Ilobynyemo rpadik ¢pyHKILiT g(x)z; .
3BepHeMO yBary Ha 00JiacTh BHU3HAUEHHA (PYHKILiI
D(g): x#0, x#3. 3po6UMO BUCHOBOK: :
e ymoBa x #(0 BUKOHyeTbCA aBTOMATHUYHO, i Bick Oy g R
. il 3 x
KPOK 5 € BePTUKAJIBbHOI aCHMIITOTOIO;

® OCKiNIBbKU X # 3, Ha rpadiky caii BUIYUUTU TOUKY
3 abciucoro 3. IIpoBemeMo uepes3 Touky Ha oci Ox
3 abcmucor 3 npamy, napaieabHy oci Oy. Bona me-
peTHe rpadik y TOUIli, AKY CJiJ] BUIYUUTHU.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

(% TPEHYEMOCS

4 Y zaBmannax 1—4 sHaigiTL 00JIaCTh BU3HAUYCHHS (PYHKILIL:

D f(x)="2 3) F(x)=—"7
2) f(x)=-"2; 4 1(x)=-—
Y saBpammsx 5-8 moGynyiiTe rpadik byHKII:
5) £(x)=253 M )=
6) f(x)=—5;2; 8) g(ﬂt#%-

3ABAAHHA I3 3IPKOIKO

ITomipryiiTe, un € momaHi TBepPAKeHHA MpaBUJIbHUMU. Bigmo-
Bigb OOT'PYHTYHTE.

. 10 . .
1) Tpadix Qpysrmii y=—— posramosanuii y Il i IV xoopauuar-
X
HUX UBEPTAX.

2) drmo x-y=11ix=0,710 y=1.

3) dAxio yzg, TO ng.
X Yy

25 .
4) 3uaueHHA QYHKIIl y=— He MoOKe nopiBHioBaTu 0.
x

13 .
5) 3nauenHa QyHKIii y=— moixe nopiBHIOBaTH —1.
X

MepLy B icTopil NtopcTBa Nporpa-
MY 415 0BYMCIIIOBANbHOT MaLLMHM
Harmcana B 1843 p. rpaduns Apa
Asrycra JlaBneiic, JOHbKa BENMKO-
ro aHrniMcbKoro noeta hxoppxa
balipoHa. Apy Jlaenerc BBaxatoTb
nepwum nporpamictom. Ha ii
4ecTb Ha3BaHO YHIBEPCAnbHY MOBY
nporpamyBaHHs «Apa».
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Pospin 1

@ OujHroBaHHs, BapiaHT 2 pobotn —
B IHTEPHET-NIATPMMLI NiBPYYHMUKA

3HALIO, BMIIKO, MOXY

CAMOCTIMHA POBOTA Ne 9

. . 2
1 BubGepiTh rpadir GyHKIHl y=—.
X

y y \
A 0 x> B \0 x>
j y
0 K Jo
b X r 7 :
2 Bagano dyHKmio0 y=———"_ BHaligite y(-2).
A b B r
-3 1 3 1
....................... S SRR SO
8

3 Kopucryouucs rpadpikom pyHKIii y=

X
(puc. 5), 3HaAUAITL 3HAUEHHSA apryMeHTa,
AKITO0 3HaYeHHA (PyHKIIII qopiBHIoE 4.

4 Ha puc. 6 3ob6paxxeno Touku L, M, N, P
y IpAMOKYTHill cucTteMi Koopauuar. Bube-
pPiTh TOUKY, yepesd AKY MOJce IPOuTHu rpadik

dbysEIii y=—, axkmo k<0.
x

Yy
Y1 M
L
| P N
0 X
Puc. 5 Puc. 6

104

5 KinbpkicTes N cekIiii pagiaTopa omajeHHs,
HeoOXimgHUX AJis o0irpiBy mpuMiIlleHHS 3a-
rajabHOIO IIoIeo S (y M%), 06UNCII0ETHCS 3a

100S .
dopmyisoro N :T , e P — moTry:KHicTb
(v Br) oxniei cekriii pagiaTopa. 3amgatite Gop-

MYyJIoI0 3aJsieskHicTh P Bix S, akmio N =30.

108 p_3000s p--3 p-_1
108 3000S-."

6 VYcraHOBITH BiAMOBiZHICTD Midk (QYHKIIIMHI
(1-3) i roukamu (A-T'), uepes AKi TPOXOTATH
rpadiky mux QyHKITi.

5
1 y=; A I;EJ
1
1 s (255)
2 y—5x B 10;i)
10
5
3 y=; r 2;5)

7 Tpadix pyurmii y:—% IIPOXOAUTH Uepes
TOUKY N(15; —%) .
1) 3uaiigiTs 3HaAUEHHA K.
2) BusHauTe, un OpPOXOAUTh rpadik iiei
dyHKnii gepes Toury M (10;-0,25).

2x+6

x%+3x

8 3amano dyHKIi0 y=

1) 3uaiigiTs 06JacTh il BUBHAUEHHA D(y) .

2) IlobynyiiTe rpadik 1miei pyHKITII.
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MATH FOR LIFE

3A0AYA «TEJIEOOHHI PO3MOBMU» Y BIJOMO BAM?
OmnepaTopoM MOGiIBHOTO 3B’sI3KY OyJIO MIPOBEIEHO MapKeTUH- * 1 nunna 1993 p. nepwwui lMNpe-
roBe JOCTiMKeHHs IOA0 TPUBAJOCTI Tele(OHHUX PO3MOB KJIi€H- 3MQEHT He3anexHol YKpaiHu
TiB IPOTATOM JHA. Y XOJi NOCTiJKeHHS 3’ ACOBYBAJIOCH, CKIIbBKY J1. M. Kpasuyk 3aiucH1B nepLumi
a0OHEHTIB AKY KiJBbKICTb Uacy B JeHb BUTPAUYalOTh Ha TeJe(OHHI B ICTOpII KPaiHW A3BIHOK i3 MO-
posmoBu. Ha puc. 7 HaBeIeHO Pe3yJabTAT IIbOTO MOCIiMKeHHI — 6inbHoro TenedoHy.
3aJIeKHICTD KiJTbKOCTi n aboHeHTiB Big TpuBaJiocTi ¢ (y XB) IXHIiX * 3a 25 pokis MobinbHOro 383Ky
TeJe)OHHUX PO3MOB 3a JeHb. JlOoCaiI:KeHHs ITOKas3ajo, IO BeJIu- B YKpaiHi Bara mobinbHux Tene-
yuHU N 1 ¢t OB’ A3aHi1 piBHAHHAM n-t=k, k> 0. dooHie 3meHwwmnaca B 15 pasis:
1 Bmaiigite 3HaAUeHHS k, AKIO BiZlOMO, IIIO OZHA 3 TOUOK, 306pa- BIA 61'3'(’]”"6 HiX 1 KT Bo meHwe
JKeHIX Ha pHuc. 7, Mae KOOPAUHATU (40; 210) . HIK r
2 BusnHaure, CKiJIbKM a00HEHTIB MOOGLILHOI'O OIlepaTopa BUTPA-
. n
YaioTh OJHY T'OAWHY B JeHb Ha TeJed)OHHi PO3MOBHU.
3 20 aGoHEHTiB BUTPAYaloTh y AeHb juile T XB Ha Tejae(OHHI
posmoBu. 3HaAUAITL T
4 Ha ocHOBi orpumManoi indgopmarii (puc. 7) MeHemKep KOMIIAHII
3po0UB TaKUH BUCHOBOK: «3HAUYHA KiJIBKICTh HAIIIUX a0OHEHTIB
pPO3MOBIAE MO Teae)OHY MaJio, ajie y:Ke MaJio HAITUX KJIieH-
TiB BUTpadae Ha TeJeOHHI PO3MOBU OaraTo yacy MIOAHS» . du
MPaBUJIbHUI BUCHOBOK 3pOOMB MeHeIKep KoMITaHii? 0 f
Puc. 7
AOOMALUHE 3ABAOAHHA
Al
1 BuxomnaiiTe 3aBIaHHA, KOPHUCTyIOUHCH rpadikomM (PyHKIil 1=
k 3aepaHHs 1 — [lpuknag 1
y=—, k#0.
x 3aBpaHHs 2 — [lpuknag 2
. 5 .
a) @DyHkKIio 3agano popmysnon y=—. 3a ii rpadikom (puc. 8): 3aspars 3 — [pukna 3, 4
X

o 3aspanna 4 — [lpuknap 5
1) smangiThL 3HaUEeHHA (PYHKIII, SKIMO 3HAUYEHHA apryMeHTa

mopiBHIOE —5; —1; 1; 5;

2) 3HaWAiITH 3HAUEHHA apryMeHTa, AKIIO0 3HAUeHHSA PYHKIIIT YA ¥y==
mopiBHIOE —5; —2; —1; 1; 2; 4; 5; 5+
3) BHaWIITL 3HaUEeHHS apryMeHTa, IPU AKX QPYHKIiT HAOY- 3:
Ba€ JOJAaTHUX 3HAUEHD; 1
4) 3HalimiTh 3HAUEHHSA apryMeHTa, IPU AKX QPYHKIiI HAOY- 5 -3 -11T
Ba€ Bifl’eMHUX 3HAUEHD; ———% ’1 ’ é ’ '5 Ix
5) mopiBHaATiTE y(Z) i y(5); 6) mopiBHsATITE y(—4) i y(—5); ___1
T3

7) BU3HAUTe 3HAK JOOYTKY y(—3)- y(4); 1

2)- 1
8) Bu3HauTe 3HAK BUPAa3y —&?5) .
Y (‘3) Puc. 8
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1 1 3 5 x
=3T

=51

Puc. 9

4 BIOOMO BAM?
Mpucnis's — matematnuHi «nop-
TPeTU» CTIMKMX 3aKOHOMIPHOCTEN.
Ocb npucnis's, WO MOXYTb «Npo-
iNtOCTPYBaTU» BNACTMBOCTI PYHKLT
obepHeHol NponopLiHHOCTI:

* M'SKO cTenuTb, TaK XOPCTKO
cnatu.

* Popuuie barato, Ta Hige noobi-
BaTm.

* XTo BuLLE 3Mi3e, AyXK4e Mapae.
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6)

4

. 4 .
DyuKIrio sagano popmyaow y=——. Kopucryouuncs rpadixom
x

miei pyurmii (puc. 9):

1) sHaigiTh 3HaueHHSa PYHKINII, AKIMO 3HAUEHHA apryMeHTa
mopiBHIOE —4; —2; 1; 4;

2) 3HaANAITh 3HAUEHHS apryMeHTa, AKIIO 3HAUYEeHHS (PYHKIIII
mopiBuioe —4; —2; —1; 1; 2; 3; 4;

3) BHaNWIITh 3HAUEHHS apryMeHTa, IPpU AKX GYHKIia Hady-
Ba€ JOJATHUX 3HAUEHbD;

4) BHaAWIOITH 3HAUEHHS apryMeHTAa, IIpU AKuUX (GYyHKIia Haby-
Bae€ Bil’eMHUX 3HAUYEHB;

5) nopiemsiite y(3) i y(2);
6) mopiBHANTE y(—4) i y(—3);
7) BuU3HAUTe 3HAK JOOYTKY y(—4)-y(5);

8) y(2)y(4)

BU3HAUTE 3HAK BUPa3y — 8
[-)

IToGynyiiTe B ogHill cucTeMi KoopAmMHAT rpadiku 3agaHUX
(QYHKI[IA Ta BU3HAUTE KOOPAMHATH TOUOK IIEPETHHY I[MX I'pa-
dikis.

1) y:iiy:x+3; 2) y:—liy:x—Z.
x x

Y zaBmaHHAX 1—2 Bu3HaUTe, UM HPOXOAUTH rpadik s3amamoi
dyHKIII uepe3 Touky B, AKII0:
10 5 5
1 =—, B(5;2); 2) y=——, B|—-——;1].
) v="2, B(s:2) ) u=-. B(-21)
3) 3HaiifiTe 3HaUeHHA k, npu axoMy rpadik pysrmii y=—-——
x

IIPOXOAUTDH Uepe3 TOUKY F(—24; —2) .

. E 1
4) T'padik pyHKIII y = — TPOXOAUTHL Uepes TOUKY L (_E; 18) .
X

Busuaure, uu nmpoxoauTth rpadik miei QyHKII uepes Tou-

3
Ky K| ——;80].
Y ( 8 ]
IToOyayiiTe rpadik pyurIii:
4x 96 —24x
1) f(x)=—; 3) g(x)=—"T";
) <) x? ) () -3x%+12x
6x” 10x—20
2) 7(x)=-25; 2 glx)= 220
x 10x-5x



§10

| BmPABMHAmOBTOPEWHA ¢

YaBa — ue 3gaTHicTb
3HaliiTh 3HAUEHHA BUPABY: Ao BiagKpurTis... Lle Te, wo
Bif4yBa€ Ta BUSBMISE pPeasib-
HiCTb, SIKy mMu He 6aynmo,
SIKa iCHY€ He Ans Halmx
yyTTiB. Maremaru4Ha HayKa
SB/IIE HAM CYTHICTb TaKMX
3) n® mpu n=-4; 6) b> npm b=—5 . peuesi. Lle mosa HeBuAMMMX

BifJHOLLIEHb MIXK pe4amH.

1) m? upu m=5; 4) k? upu k=-3;

2) x? mpu x=1,2; 5) a? npu az_é;

B OAMUH KIIK Apa Jlasnenc

. k .
s mobymoBu rpadika GYHKIT y=— BU CKIAMATU TAGIUIL s oo cceeeereonoeeeeeoaannnnnes .
x @" :
| :

3HAYeHb (PYHKIi], TIO3HAYAIN HA KOOPAUHATHIN IJIOIIMHI OTPUMAaHI HTEPHET-

TOYKH Ta CIIOJIYyYaIU iX. ©  NOCUJTAHHA :
IIpore TouHimri pesyabTraTtu modymoBu rpadikiB QyHKIiH BU §Bl4 MOKETE 3aBaHTAXKMTH O3HANOM- *

MOMKeTe OTpuMaTH 3a JOIIOMOTORO KOMH,IOTepHI/IX IIporpamM, TaKmux EmOBaany Bepci,.o nporpamu 3a no- E

ak MathCad, Advanced Grapher, GRAN 1, MathKit, GeoGebra, :cunanHsm :

Maple Ta enekTpornHux Tadbaunb Excel. §hh‘ps://www.alen’rum.com/

Cupobyemo mobyayBaTu rpadiku o6epHeHol IpomopIiiHoCTi 3a
momomoroio mporpamu Advanced Grapher.

RLOPUKIAL | WHTEPHET-

. - 1 1 1 : MNOCHUNAHHA
Ilo6ynyiiTe rpadiku QyHKIiA y=—, y=—+2 1 y=—-2 :
B OJHi# crucTeMi KoopAamHAT. x x x : AFFOPMTM r!°6yp'°B.” HaBepeHo
: B IHTEPHeT-NATPMML MiAPYYHMKE

% TPEHYEMOCS

3a momomoroo Kowmir’rorepuoi nporpamu Advanced Grapher @ IHTEPHET-

nobyayiiTe rpadik QyHKII: MOCHNAHHA
9 3 1 : O3HaHOMUTHCS 3 MPUKNaAAMM :
1) y=;+4; 3) y= 5 ; °) y= e d -5; : nobynoBu rpadikis HLLMX dyHK-
: L BU MOXKETE, 3BEPHYBLUMCb A0
2) y=3_4; 4) y:i; 6) y=L+5 . IHTEPHET-NIATPMMKM MigPYYHNKa
x x-5 x—4 e eeeeeeeaaaes
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Pospin 1

nNiACYMOBYEMO BHUBYEHE B § 5—10

1 Bu HaBuUmMJIMCA BUKOHYBATHU il 3 pallioHAJILHUMU JPOOAMMU.
IlinnecenHs paiioHAJIBLHOTO

MuoxkeHnHa HMinenns Ipo0y IO CTeleHs
pamioHaabHUX APOOiB pamioHaJIbHUX APOOiB AV ar
Ac_ac A.C_AD_AD (;) = 1e B0
B D B-D B D B C B-C 1
ne B#0, D#0 ne B#0, D#0, C#0 (%) =%

2 Bu nosmalioMuancs 3 panioHaJLHUMHI PIBHAHHAMU, Si3HANNCHA, IKi PIBHAHHSA HA3WBAIOTh PiBHO-
CUJIbHHUMU.

PauioHanbHi piBHSAHHS
PiBHsHHS, y sikux niBa

{ M MpaBa YaCTMHM € paLio- |

! HanbHMMM BMpa3aMM |

I po6oBo-partioHasbHI piBHAHHSA Ha3MBa-
IOTH PiBHOCWJIBHMMM, SKIITO BCi PO3B’s3-
K¥ [IEepPIIOro PiBHAHHSA € PO3B’A3KAMU
IPYTOro, i HAaBIAKM, YCi pO3B’A3KYU APY-

Uini (abo wuini Opobosi (abo gpoboeo- TOTO PiBHAHHA € PO3B’A3KaMU IIE€PIIIOTO.
PaLiOHaMbHI) PIBHAHHS - PaLiOHanbHI) PIBHAHHS - PiBHOCHMILHMMU BBaKAIOTH i Ti PiBHAH-
i PiBHsiHHS, NiBa i npasa | PiBHSIHHS, Y AKMX XO4a 6 ! B#l, fIKi He MAIOTE DOSE'ASKIB,

i YaCTMHM SIKMX € LLINMMM i opHa 3 yacTuH € ,D,pOGOBMM:;
! paLioHanbHUMM BUPa3amK | ! paujoHanbHMm BMpasom |

3 Bu maBumiancsa poss’sazyBaTu Apo6OBO-pallioOHaNbHI PIBHAHHA Pi3HUMH CIIOCOOaMU.

Crnoci6 1. 3Benenusa ‘

. . Cmocio 2. 3milicHeHHA
10 PiBHOCHJILHOI CHCTEMU

0e3mocepeaHbol mepeBipKu

Anzopumm po38’a3aHHA )
Anzopumm po3e’a3aHHA

1. 3BecTu PiBHAHHS [0 BUTJIALY gEx; =0, 1. 3BecTu piBHAHHA IO BUTJIALY
x Plx .
ne P(x) i Q(x) — mHOrouNeH™M. ﬁ=0, ne P(x) i Q(x) —
2. 3BecTHu OTpUMAaHE PiBHAHHA IO PiBHOCUJIb- MHOTOUJICHI.

P(x)=0,
Q(x)#0.

3. PosB’sa3aTtu piBHAHHS P(x): 0.

HOI cucTeMu { 2. Posp’ssaru piBHaHEa P(x)=0.

3. BuKoHaTHU mepeBipKy OTpUMaHUX
KOpeHiB, migcTaBuBIIN iX 6e3m0-

4. Bmaiity, npn akux x Q(x)#0, To6TO 3HAI- CepeHbO B IIOYATKOBE PiBHSAHHS.
. P X q Q Q
i OJI3 piBHAHHS ( ) -0. 4. BukaounTu Ti KOpeHi piBHAHHA,
Q(x) Ipu AKUX 3HAMEHHUK II0YaTKOBO-
5. IlpoananisyBaTu, AKi po3B’A3KU PiBHAHHS TO PiBHAHHS TOPiBHIOE HYJIIO.

P(x)=0 sagoBompHsrOTH OJI3.
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4 Bu nmoszailoMuInca 3i cremeHeM i3 Iri-
JIIM TOKAa3HMKOM Ta MOro BJIACTHUBO-
CTAMH.

Crenmenem i3 miaumm Bigx’€eMHHM IIO-
Ka3HHKOM 4licJia a, BiIMiHHOTO Bif
HYJIsd, € Opi0, YNCeIbHUK SIKOTO [0-
piBHIOE 1, a 3BHAMEHHUK € CTeIleHeM
Ypcsa @ 3 HaTyPaJbHUM ITOKa3HUKOM,

_ 1
TOOTO @ ”=—n, a#0, n — HaTypajib-

a
H€e 4YMCJIO.

BracTuBocTi cTeneHsa 3 MidAUM IMOKA3HUKOM (1715
oynb-akux a#0, b#0 Ta fOBiILHUX HMiaUX M i n)

5 Bu HaBUMJIKCSA 3aIIMCYBATH UYMCJIA B CTAHJAAPTHOMY BUIJISAMIL.

CraHgapTHUN BUTIJSAA YMCIIA @ —
3amuc YWcJga y BUTIAAIL a1~10”,
ae 1<a, <10, n — mine uucio.

Hanpuxaad: 1,23-101%; 2,32.10725,

m n mn 1 n
(a =a —=a
(ab)" =a"b" ¢
a™ b
n n =
i _ a b—n am
b b"
3HauyIla YacTruHa ITopamox
ymesaa a uucaa a

~

8
150000 000=1,5-10
~~ -

YHucio a /

Yucuao a, 3anucame
B CTAHIAPTHOMY
BUTJIAI1

. . k.. .
6 Bu mosuaitomunucda 3 pyHKIi€e0 y=—, il rpadikoM Ta BIaCTUBOCTSIMU.
X

O0epHEeHOI0 MPOMOPIIiIHHICTIO HA3UBAIOTh (PYHKIIiO,

k
AKY MOJKHA 3a7aTu (DOPMYJIOI Yy =—, Jie X — apryMeHT
x

(HesayieskHa 3MiHHA), B — 4YMCI0, BiAMiHHE Bijg HYJId.

k
I'padik pysrmii y=—, £=0
x

aimo x>0, o y>0

Baacrusocti pyHKIiT
k
y=—, k=0
X

e O0sacTh BU3HAYEHHSA
dyuarmii — D(y): x#0

........................... e O6nacTh 3HaUYeHb (PYHK-
aimo x<0, o y>0

mil — E(y): y=0

armo x>0, 1o y<0 e I'padik GyHuKIiI — aBi

BiTKHM rimep6oJiu

e I'imepb6osa mae ABi acum-
nToTu — Bick abcruc (Ox)

armo x<0, o y<0 .
Yy
I II
(0 x (0
IIT

i Bice opauuar (Oy)
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Pospin 1

KOHTPOJIbHA POBOTA

Bapianr 1
a5
1 IlopgatiTe y Buriaazni npoby Bupas g
a
A b B r
1 3 3 1
3a’® a_3 o 3a"°
2 2 1
2 Buxonalite nii (—3) —-
Yy Yy
A b B r
1 4
4 " 4y e
2 2
3 CopocTtiTh Bupas (1+—) nr
n 7
A b B r
2 x n i
7 n 7 2
, . . x+4
4 PosB’skiTh DIBHAHHA —; =0.
x“-16
A b B r
x=14 x=-4 x=4 Kopenis
HeMAae

5 ABTOMOOLIBLHMI KoMIIpecop (IpucTpiil misa
HaKauyBaHHA aBTOMOOIJIbHUX IIINH) HATHITA€E
n J IOBiTpA B IIIUHY 3a t XB (t > 2) . 3a K010
(hopMyJI0I0 MOYKHA OOUHCIUTH 00’€M M IIO-
BiTps (y JI) y IMInHI uepes3 2 XB IIiCJIA TOUYaTKY
ii HakauyBaHHA?

Ne 3

?" IHTEPHET-MOCMUJIAHHS

- OujHtoBaHHs i BapiaHT 2 KOHTporbHOI pobo-
T — [yB. IHTEPHET-NATPMMKY MigPYYHMKA

6 3a 11 pokis icuysauua Myser Bogu B Ku-
eBi tioro Bigsigaam mouaxm 1 410 000 arozeii.
IlogatiTe me YmMCJIO B CTAaHAAPTHOMY BUTJISAII.

©141.10*  14,1-10° 1-10° 1,41-10°

S 12x-6 4+13x
7 Po3B’sxiTh piBHAHHSA = .

x+5 x+5
2 2
-1 1
8 oBeiTh TOTOMKHICTE (a ) : @ _ 1{=—,
14a-7 | 2a-1 7

1
AKIo az1, a;tE.

9 TypucTuuHa rpymna Mae IpoixaTu aBTo0y-
com 1200 kM i3 mocrifiHorO mMIBUAKiCTIO. 3a-
mJaaHoOBaHAa IMBUAKiICTE aBTOOyCca Mae OyTu
50 xm/roxn. Bogiit mizpaxyBaB, 1o aKOu
MO:KHA 0yJ0 MPOiKI:KATH HA X KM OijdbIie
IMIOTOANHI, TO IIOJOPOK TpuBaJja 0 Ha 4 rof
MeHIIIE.

1) 3anuiriTh piBHAHHSA AJIS BUSHAUYEHHS X.

2) Po3B’sokiTh piBHAHHA Ta BU3HAUTE X.

10 Buaiigite o6sacTh BuU3HAUYeHHA (DYHKILiI
6x—-12
y:

2
X —aX

. ITo6yayiiTe ii rpadik.

BonycHe 3aBgaHHA. 3HAUIITHL 3HAUEHHSA BU-

9 . 3
pasy x2+—2, SIKIIO Bimomo, mo x+—=>5.
x x



2 KBALPATHI KOPEHI. AIMCHI YYCIA

3ACTOCOBYEMO HA MPAKTHULI

3HaHHA BJIACTHUBOCTel KBaApaTUYHOI (DYHKIIII CTAaHYTh BaM y IIPUTO/I ITi/T Yac pPo3B’ A3yBaHHS
aKTyaJbHHUX 3a/au i3 reomeTpii, GiduKu, eKOHOMIKU

3a gomomoroio giarpam Eisiepa — BeHHa Bu 3MoKeTe iHTepHpeTyBaTHu JIOTiUHI 3B’ A3KHU
MiK TOHATTAMM, 3IilICHIOBATU MPaBUJIBHUNA BUOIp

MaremaTnuna MOAeIb JiACHUX UYKMCeJ BUKOPHMCTOBYETHCS B HAYIIL M TeXHIIIl I8 BUMipIO-
BaHHS BEJIMYWH, 1110 0e3epepBHO 3MiHIOIOTLCS; OCHOBHE IIPU3HAYEHHA i€l Moaes i — OyTu
0a3010 OJIs AHAJIITUYHUX METOLiB JOCIiIKeHb

3a IOIIOMOT0I0 NPUKJIAAZHUX KOMI IOTEePHUX MPOTpaM BU HaBUUTecA OymayBaTu rpadiku
(yukIiii i po3B’aA3yBaTu piBHAHHA rpad)ivHUM CIIOCOOOM

WhnaxXomM AOCHIAXEHD

IToxom:xeHHA Ta €BOJIOIiA 3HAKA KBAJAPATHOTO KOPEH
Anropurmu no0yBaHHA KBaApPaTHOTO KOPEH

DOpMYyJIN CKJIALHOTO KOPEHs Ko BM xo4eTe MaTH Te,
3o/10TH TIEepepis Yy MUCTEIITBI Ta My3HIli 4Oro HIiKOM He Manu, — MOYHITh
ITapa6ojia HAaBKOJIO HAC [POBUTH Te, YOro HIKOMM

TaeMHUIA YKCIA T He pobumM.

T'eopr KauTop i Teopis MHOKUH Pivapp Oes.ip bax



§11

OYHKLUS y = x°, i FPA®GIK | BIACTUBOCTI.
FPA®I4YHMIM CNOCIE PO3B’A3YBAHHSA PIBHSHb

BYOPA [

Bu HaBuMnmca po3e’s3yBaTi 3apadi, BUKOPMCTOBYHOYM BMACTMBOCTI MiHIMHOI
dyHKLIT Ta obepHEHOI NPONOPLIMHOCTI

CbOrofHi
ﬁ

l I Bu nosHaMoMuTECs 3 OKPEMMM BUMAOKOM KBaOPATUHHOI CPYHKLLT

3ABX N

Bu 3moxeTe BMKOPUCTOBYBATM KBAAPATUUHY (PYHKLIIO Ans PO3B'A3yBaHHs
) 3apay i3 Pi3MKM Ta EKOHOMIKM

4 BIOOMO BAM?

* Mepwwi Tabnuui KBagparie umcen
cKnaganu e BasunoHsHu y Il Tmc.
[O H. €.

° Y 1848 p. uiuna gpykom «Tab-
nus Keagpartis Ta Kybis uucen
po 100 000 3 BMKOpMCTAHHAM
[O PO3KMajy Ha MHOMHWKM Be-
nUKMX umcen». |i asTopom 6yB
Gkie Munmn Kynuk (1793-1863),
SIKMIM HapOoaMBCs 1 BupicC Y JIbBOBI,
a 3ropom MpaLtoBas npodpeco-
pom matematnku y MNpasbkomy
yHiBepcuteTi. BiH 6yB reHianbHum
obumcntoBadem i cteopus Bara-
TO MaTemaTMuHux Tabmmup, Lo
Marnu BenuKe 3Ha4YeHHs Ans Po3-
BMTKY MaTEMaTHKM.

KJIFKOYOBI TEPMIHA
dyHKUi

apryMeHT dyHKLT
3HaYeHHs PyHKLT
KBappaTMiHa PYHKLs
rpadik yHKLIT
napabona

rpadpiunmni crnioci6
pO3B'3yBaHHs PiBHSHb
CrinbHi TOYKK rpadikis
dPYHKLM

112

AKTYANBbHA 3A0AHA

Bigomo, 1o mioiy KBagpaTa OO0UYMCIIIOIOTH 3a (POPMYJI0I0
S=a? , e a>0 — cropona kBagpaTta. Uum MOXKHA TaKy 3aJeiK-
HicTb BBaKaTH (PYHKI[IOHATIHHOO?

Bu 3naeTe, 1m0 (pyHKIi€0 HA3UBAIOTH TAKy 3aJIEXKHICTH 3MiH-
HOI y Bifg 3MiHHOI X, IpU AKiN KOKHOMY 3HAQUEHHIO X 34 JeAKUM
ITPaBUJIOM (3aKOHOM) CTaBUTHCA YV BIATIOBIAHICTH €IUHE 3HAUEHH Y.

OT:ke, OCKIJIBKM KOKHOMY 3HAUEHHIO a4 BiAmOBigae enuHe
3HauYeHHd S, To MaeMo (pYyHKI[iI0 S =a? , e a>0 — aprymesnr,
S>0 — sHaueHHSI QYHKILii.

FOJNIOBHA IAES

YHKLYS ¥ = X2, 1T PADIK | BNACTMBOCTI
VY sarambHOMY BUTJIAAI 3aJ€KHICTDH ILJIOII KBajapara Bif moB-
JKUHY HOT0 CTOPOHY MOXKHA IIOJATH TaK: Y = x2. ITpnuomy Ha x He
HaKJIAJAaeThCs KOTHUX 00MeKeHb (0 KBaapaTa MOKHA HiJHOCUTH
Oyab-siKe umeso), a y =0 (xkBagpar umciia MoKe HaOyBaTH TiJIbKU
HeBig eMHUX 3HAYEHD).

V' KIFOHOBUIA MOMEHT

DyHKIia y:x2 € OKpeMHUM BUIMIATKOM KBaaPaTHYHOL
¢pyHknii (3 AK0o0 BU mo3HaomMurecda B 9-my KJaci), mpu-
YoMy HA X He HAKJAJAETHCA KOSHUX OOMEIKeHb.

ITo6ynyemo rpadik pyHKIii y= xZ. I 1iboro ckJaagemMo Tab-
JUII0 3HAUEHb Ifiel PyHKILII.




ITosHauMMO TOUKM, KOOPAWHATH AKUX IIOJAaHO B TabOJHUIl, HaA

KOOP/AMHATHIN TUIOTIHHI TA CIOMYIEMO iX (DHC. 1). SIKIMO BMEH- st
HINTU KPOK, TAOMUIlST MicTUTHMe OijibIlle 3HAUEHb, 8 TOUKU OyAyTH  © . 112:121 _________ 212:441 ,,,,,,,,

posrarioBaHi mrisbHIIE (puc. 2). Mu orpumainu rpadik QyHKITIT — 122 =144 222 =484
HeNlepepBHY KPUBY JIiHiIO, AKy Ha3WBamOTh mapabosoro. 7 132:169 """"""" 232:529 """"
7 e T 142:196 ......... 242:576 ........
9 9 ........ 152:225 ................. 252:625 ........
1 R (R 162:256 ................. 262:676 ........
1 AR AR T S 272:729 ........
Al sl ] -z 28784
il g Eset 29°=841
TS 1 s = . I T I o B 80°-900 .

Puc. 1 Puc. 2
2

MNpadik PpyHKUIT y=x

§11

Tabnuus kBagparis

Ha3uBaroTb Napabonoto. Yactunu rpadci-
Ka, Wwo po3TawosaHi B | Ta Il koopamMHaTHUX YBEpPTAX, HA3UBAIOTL
BiTkamu napabonu, touky O(0;0) — BeplmHOIO Napabonu.

< 3AMAM' STAMTE! g

Busnauumo 3a orpuMaHuUM rpad)ikoM BJIACTHUBOCTI QYHKIIII

BaactuBocti ¢dyHkuii y = x>

BrnacTuBictb

T'padik pyHKII TPOXOIAUTE Yepes MOUaTOK
KOOpJAWHAT.

O6rpyHTyBaHHS

IIpu x=0 maemo y(0)=07=0.

I'padik posminienwnii guiiie Buire Big oci Ox
(v 1i II xoopauHATHUX UBEPTAX).

IIpu Oynp-AKUX 3HAUEHHAX X 3HAYEH-
HA Y € HeBix eMHUM (y>0) .

IBi BiTKM mapaboau € A3epKaIbLHUMU Bifo-
OpakeHHAMU OJHA OAHOI BimHOCHO oci Oy.

IIpotunexHUM 3HaUEHHAM apryMeHTa
BiAIIoBizae omHe i Te camMe 3HAUEHHS
¢dyurmii (guB. Tabauiio Ha c. 112).

IIpu x<0:

3HAYEHHS X 301IbIIyETHCS,
SHAQUEeHHdd Iy SMEHIIIYETHCA
(puCyHOK JIiBOPYY).

IIpu x>0:

3HAYEHHA X 301JbIITyEThCH,
3HAUeHHd Y 301IbIIyeThCA
(pHUCYHOK IIPaBOPYY).




Pospin 2

ﬁl MPUKIAL 1

ITo6ynyiiTe B ogHill cucTemi KoopamHaT rpadiku QYHKIIiH

y:x2 Ta y:—xz. 3pobiTh BUCHOBOK PO B3a€MHEe PO3TaIllyBaH-

HA rpadikiB ux GyHKITIHA.

Poss’azanns

Kpok 3micT gii

: CxiaamemMo TabauITI0 3HAYEHDb (PYHKILT
: KPOK 1 y=—x2 i3 xpoxom 1 OJad IPOMiKKY

LIRS ES 2, e
CKOpPUCTABIINUCEH CKJIAIEHOI TaOJIUIIEIO V{ FHOYOBMIA y e

: 1 Tabauiiero 3HaUYeHb (QYHKINI y=x2 " MOMEHT : y= :
 KPOK 2 (c. 112), noGyxyemo B oxmiii cucremi :  nng dymwuii y=-x2: :
. KoopauHaT rpadiku QyHKIiH y=x2 : y(2):—22:—4' : 0 x
S a2 : ’ : :

T L Y22 = y=s

ITpoananisyemo B3aemHe poaminteHHss 1) O6unsa rpadiku IPOXOAATH Yepes MOUATOK :

rpadikis Gymknii y, =x® i y,=—x2: KOOpAMHAT.

2) OpHuM i THUM caMUM 3HAUYEeHHAM apryMeHTa -

: Dy (0) =0%= 0; y, (0) =-02=0 5 BiITIOBiAAIOTh HMPOTUJIEKHI 3HAUEHHSA (QYyHK-
KPOK 3 2) y1(2)=22 —4; gy, (2)2_22 — 4 211. Orixe, rpadikm € AA3ePKATLHUME Bifio-
PasKeHHSMU ONUH OAHOTO BigHOCHO oci Ox. :

3) x*>0, y;20; —x*<0, y,<0. 3) Tpadir ¢pyurnii y=x2 mesurs y i1l ko- :

OPAWHATHUX UBEPTAX; rpadik QyHKIII Y = —x?

aexuts y 11T i IV xoopauHaTHUX UBEPTAX. -E

ﬁl NPUKNAL, 2
3a rpadikom QyHKii y=x? mopiBHaiTE y(-1) ma y(2).
Posé’a3anusa
Kpok 3micT gt Pesynbtar giji '

KPOK 1 ITosrauumo Ha rpadgiky Touku 3 abcnucamu x; =-—1 y
j. xz = .

.......................................................................................................................................... yg"""

KPOK 7  SHAllleMo OpJuHATH IOBHAYEHUX TOUOK Yy = y(-1) E v <
1 y2 = y(z) -y, :
IlopiBHAEMO Y, Ta Y,, KOpUCTyOUUCh rpadikomM: Tou- =0 ‘

KPOK 3 178 U2 r=-1 x,=2

Ka Y, pOo3TallloOBaHa BHUIIE 34 TOUKY Yq, TOMY Y; <Yy.
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% TPEHYEMOCS

1 V saBmanuax 1-6 sa rpadikom QyHKILI y=x2 (puc. 3) mo-
piBHATITE:

1) y(0) i y(1); 3) y(0) i y(-2); 5) y(2) i y(-3);
2) y(O) i y(4); 4) y(—3) i y(O); 6) y(—2) i y(—l).

Y zaBmamHax 7—8 3a rpadikoMm QyHKIiI y=x2 (puc. 3) Bu-
3HAUTE 3HAK BUPA3Y:

7) y(—2,5)—y(§); 8) y(0,7)—y(—§).

ﬁl MPUKIAL 3

Ha pucynky so0pakeno rpadikm aBox (QyHKIIi. Busmaure

3 x
KOOPAWHATH TOUYOK IIEPETUHY IUX rpadikis.
1) y 2) y 3) \ y
9 -
=x- — 42
¢ A PR y=4 4 i
3t 3t 3+ —
1 2 x
2 g pas 21 i
1 E 1] 1 —ol
y=x+2 IE ] I; 1 IE 1 1 1 1 1 1 y=_3 _3
//2—:'10 1 2« -2 -1 ON\1 2 « 2-10 1 2x
Poss’sa3annsa
) Kpok 3micT gt Pesynbrar gji
: 1 3a puc. 1 sHaiimeMo KOOPAMHATU TOUOK MepeTUHY rpadikis
: K)POK : byHKIiR y=x2 i y=x+2, To6To rpadiuHo PO3B’AIKEMO CU- (—1;1) i (2;4)
= x2
cTeMy PiBHAHDb {y ’
y=x+2
2) 3a puc. 2 rpadivyHo pPo3B’sIKEeMO CHUCTeMYy PiBHAHD y:xz, 0:0) i (=1:1
KPOK 1 y=—x, (0:0)i(-L1)
3 y=x’ 2;4) i (2;4
: 3a puc. 3 rpad)iuHO PO3B’AKEMO CUCTEMY PiBHAHD - -2;4) 1 (2
: KPOK 1 3ap padiumo p v P yog, (B L(ZY)

__3 Touok mepeTUHy HEMAE :



Pospin 2

% TPEHYEMOCS

2 V¥ saBmamHax 1-2 Bu3HAUTe KiIbKiCTL TOUOK IepeTHUHY Ipadikis:

¥V saBmanHAX 3—6 BU3HAUTE KOOPAWHATY TOUOK IIEPETUHY I'pa-

dikis:
3) 4) yp 5) yp 6)
1 1]
——— —+ —+— ——+— /I +— —1 }
-10 -10| 1 x -10| 1 x x
VY saBmaHHAX 7—8 Po3B’AKITH rpadiuHO cucTeMy PiBHAHB:
) y= xz’ 8) y= xz,
y=2x+3; y=—2x—1.
rPAdIYHMA CMOCIE PO3B'I3YBAHHS PIBHSHb
e o Y 7-my KJaci Bu Po3B’s3yBajil CUCTEMHU JIIHIMHUX PiBHAHDb
KNFOHOBMM MOMEHT :  rpadiuHEM croco6oM: 3HAXOIWJIM CILIBHY TOUKY rpadikis ABOX

MNepeeara rpacpiuHoro croco-

6y — ofpasy BUOHO KiNbKICTb

CRiNbHUX TOYOK rpadikiB.

Heponik rpadiyHoro cnoco-
: 6y — BW3HAUUTM TOYHI PO3-
;. B'SI3KM HEMOXKIMBO.

a CIIL 3HATM!

116

GyHKIiN Ta BusHauaau il KOOpAUMHATH, AKiI i Oyau pos3B’sa3KaMu
cucremu. IlepeBara 1poro crmoco0y ImoJsArae B ToMy, 1o rpadiuaa
iHTepIperallia YHAOUHIOE PO3B’ A3aHHA — MOYKHA OAPasy MO0aUnTH,
CKiJIbKM pO3B’A3KiB Mae cucrema (CKiJIbKM CIIJIBHMX TOUYOK Ma-
oTh rpadiru pyukiii). Hegoaixk rpadiunoro cmocoby B TOMYy,
110 PO3B’sA3KM, 3HAlAeHi 3a JomoMoromo rpadikis, € HETOUHUMMU.
IlepeBipuTu iX MOKHA IIiICTAHOBKOIO B CHUCTEMY PiBHSHB.

pacbiuHui cnocib € 3py4HMM Onsi 3HAXOAXKEHHs KiNlbKOCTi
PO3B'A3KIB CMCTEMM PIiBHSIHb, TOBTO KINIBKOCTI CRiflbHUX TOYOK
KiNbKOX rpadikise.




§11

ﬁ] MPUKNAL 4

PosB’s:kiTh piBHAHHA x2==.

8

X

Posg’aszannsa
Posp’sasyBaTi aHaJiTUUYHO IIe PiBHAHHSA BU IIle He BMieTe.
Mosxza cupobyBaTu mifiopaTy KOpPiHb, ajie el MeTon II0Tpedye
IOBeIeHHS TOTrO, III0 KOPiHb €AMHUMN. ¥ TaKUX BUIIAAKAX OOILJIBHO
BUKOpPHUCTATU rpadiuamii crmoci® po3B’sA3yBaHHS PiBHSIHD.

. KPOK 2

KPOK 4

3micT gji

3BepHEMO yBary Ha Te, II[0 BUXifHe PiBHAHHSA Mae€

surnag f(x)=g(x), ze f(x) i g(x) — dyurmii,
rpadiku AKX BU BMieTe OyayBaTu.

Ilo6ynyemo B omHili cucTeMi KoopamHAT rpadiku

. . 8 .
dyurmii f(x)= x? i g(x)=—, cknaBmm rabiaumi
iX 3HaUeHb: x

F)=e? o Ei S O O
20T O O

S —————— o
g(x)=7 2

Amayizyoun B3aeMHe poaTamiyBaHHA rpadikis
(yHKIIIH, BUSHAUNMO KIJIBKICTh 1X CIIIIBHUX TOYOK.

3’scyeM0 MaTeMaTUUYHUHA 3MicT X, AJIA 3aaHOTO
piBHAHHA.

z 3BEPHITb YBATY! :
<" LLlykat y, HEMae ceHCy, OCKINbKM PIBHAHHS MICTUTb :
“.. 3MiHHY X | HaC LiKaBUTb NULLE 3HAYEHHs X. .

IlepeBipuMo, UM € 3HalJeHUN KOPiHb TOUHUM,
TOOTO UM 3aJ0BOJIbHSE UKCJI0 2 BUXiHEe PiBHAHHSA.

Mo:xHa CcTBepAXKYyBaTHU, IO X,=2 € TOYHUM
PO3B’SA3KOM PiBHAHHI.

PesynbTtar piji

Mu BBesu nBi QyHKITII:

—_ 22 _°
e
y__
4T
4: K(x;y,)
T g(x)
SV
EIREURERTREmE:

Touka K(xy;y,) — exuna
CIiJIbHA TOUKA

x, — abcuuca cmiabHOI TOUKH, :
TOOTO 3HAUEHHS, AKe 3aJ0BOJb-
Hae piBHaAHHA. IIpu mbomy 3Ha-
JeHHi JiBa I IpaBa 4YaCTUHU DPiB- :
HAHHA € piBHEME: f(xy)=g(%)),
TOOTO X, — KOpPiHb PiBHAHHSA

Ilepesipka:

8
22 = E ; 4=4 — TpaBUJIBHO

Bidnosidv: 2.
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) 3BEPHITb YBAT'Y! :
+" ¢ Jluille BUSHAUMBIIY KiJbKICTH PO3B’A3KIB DIBHAHHS, MOXKHA
3HAWTH IX MeToaoM IIizbGopy. :
* Tpadiunmii croci6 poss’asyBaunsa piBHanHA f(x)=g(x)
nepenbavae 3HAXOMKEHHA 3HAUEHHA JIUIIe 3MIiHHOI X.
Takum ymHOM, MOXKHA C(hOPMYJIIOBATU AJITOPUTM PO3B’ A3yBaHHSA
piBHAHDL rpadivuHUM CIIOCOOOM.

AJroputmM posB’A3yBaHHA PiBHAHHA BUTJIAXY f(x): g(x)

Mapabona B TexHiLj rpagivyanm cnoco6om

1. 3BeniTh BuUXifHe PiBHAHHS OO0 BUTISAILY f(x) = g(x) Tak,
1100 y JiBifi i mpaBiii yacTuHAX PiBHAHHSA OTPUMATH Bimomi
dyuKIii, To6TO QyHKIIT, rpadiku AKMX BU BMieTe OyayBaTu.

AJITOPUTM ) 2. Bsegirs aBi QyHruii y=f(x) Ta y=g(x).

3. Poss’sxiTe rpadiuHo cucTteMy PiBHAHD {

y=1(x),

y=2g(x),
no0yayiiTe B OAHiN cucTeMi KoopaumHAT rpadiku (QpyHKI[iH
y=f(x) i y=g(x) ra sHaiigirs TOUKU IepeTHHY MOOYHOBA-
HUX rpadikis.

4. BusHauTe aGcumcu cuineHEX Todyok rpadikis f(x) i g(x).

TOOTO

5. 3BamnuIriTs BiAmoBiAL, mam’saTaiouu, 1Mo OyJio 3HAAeHO Ha-
OsmikeHi PO3B’sABKU PiBHAHHA (HAOPUKJIAL, X =a).

VKHPO'-IOBMVI MOMEHT k

11106 oIiHMTH TOUYHiICTH 3HAWAEHOTO KOpPeHs, HeoOXin- :

HO 3AiHCHNTH IepeBipKy, HiACTABUBINM $Or0 B PiBHAHHS :
f(x)=g(x). Yci sHaueHHA 3MiHHOI, IPK AKUX YTBOPIOETHCA
paBUJIbHA PiBHICTH, € TOUHUMHU KOpPeHAMH’. SIKIITO B XOmIi

IIePeBiPKY OJeP:KUMO OIM3bKi, ae He piBHI sHaueHHA f(X)
i g(x), To sHalifeHe 3HAYEHHA KODEHA € HAGIMIKEHUM.

(% TPEHYEMOCS

3 1) Ha puc. 4 300paskeHo rpadiku QyHKIiN y= x?i y=2x-5.
Buszaure KiJlbKicTh KOPEHIB piBHAHHSA x2=2x-5.
2) Ha puc. 5 300paskeHo rpadiku QyHKIINR y =x2i y=x+3.

Buszaure KinbKicTh KOpeHiIB piBHAHHS x2=x+3.

3) Ha puc. 6 sob6pakeHo rpadiku QyHKIiNn y=2x i y:E.
x

. . 2
Po3p’skiTh piBHAHHA 2x=—.
x

Mapabona B cnopri
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4
4) Ha puc. 7 sobpaskeno rpadiku QyHKIih y=x+4 i y=——.
x

. . 4
Posp’sikiTh piBHAHHA Xx+4=——.
X

Y zaBmaHHAX 5—8 Po3B’AKiTH rpadiuHO PiBHAHHA:

1 2 3 4
5) x2=—; 6) x2:——; N x——+2=0; 8) x+—-5=0.
X X X X
y__
y:x2 :- y__
_: 1 y=x+3
1 y=x7 1
11
T I_]I‘_]O-d T x 1::
- /[ I_iO i T T T T x

Puc. 4
y N
__ i y=x+4
Yy=ax
1 y=— | [ |
1l | Il_- ]I- ] 1 ] x I I I ! x
T I_i —_O_i T T T T x
Puc. 6 Puc. 7

3ABAAHHA 13 3IPKOKO

IlomipKyiiTe, um € momaHi TBepAKeHHS IpaBUJIbHUMU. Bigmo-
BiZbL OOT'pYHTYyIITE.

1) I'padik GyHKIDii y=x> IPOXOAUTH Yepes TOUKY (4;2).

2) 'padikm GpyuKIii y:x2 i y=—-4 He mepeTMHAIOTHCH.

3) 'padiku pyurIii y:x2 i y=9 mnepermHaAOTLCA Yy ABOX
TOUKAaX.

4) fdxro y=x2 ix>0,710 y>x.

5) Axuro y:ac2 iy=1,710 x=1 abo x=-1.

§11

B OOMH KJIIK

Mobynyemo 3a poromoroto npo-
rpamn Advanced Grapher rpa-
ik KBappatMyHOI YHKLiT Ta
PO3B'AXEMO PIBHSHHS, BUKOPM-
CTaBLUM ANIFOPUTM PO3B'SI3YBaHHS
PIBHSIHHS BMrASAY f(x):g(x)
rpaciyHuM Cnocobom.

Mpuknag nobymosu BM MmoxeTe
3HaMTM B iHTEPHET-MATPUMLI Nig-
PY4HHKa.

Mupocnag IsaHosiy Hanpak — aka-
pemik Akagemil neparoriyHmx Hayk
YkpaiHu, BOKTOP NeAArorivH1x HayK,
npodgecop, 3aBigyBady Kadeppu
TEOPETUYHUX OCHOB IHPOPMATHKM
HaLjioHanbHOro neparoriyHoro yHi-
Bepcutety im. M. I, [lparomaHosa.
Ony6rikysae noHag, 250 HaykoBsux
POBIT, Y SIKMX 3aMO4aTKOBAHO Cy-
YacHi KOMN'tOTEePHO-OPIEHTOBAHI
METOOMYHI CMCTEMM HaBYaHHA Ma-
Tematukn. OpuH i3 aBTOpIB Mpo-
rpamHoro komnnekcy GRAN, o
L,03BOMSE PO3B'd3yBaTM 3a Aoro-
MOroto Komn'toTepa MaTematnuHi
3apaudi PI3HOro PiBHS CKMNapHOCTI.
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n, THC. IIT.

1600 + o
1400+
1200+
1000+
800+
600+
400+ o

200+

0 10 20 30 40 ¢ ¢
Puc. 8

MAMBYTHS NMPOMECIA
[MepcneKkTHBHI HaNPsSMKKU MapKe-
TUHFY: PEKNaMHWUA MAPKETHHT;
MIXKHAPOJHMMA MapKeTHHT; Map-
KETUHI Y KOMEPLIT; MapPKeTHHr
B YNpaBniHHI; MapKeTUHr y cdepi
nocnyr; iHTEPHET-MAPKETHHT.

L
1]

3aBganHs 1 — [Mpuknag, 1
3aBgatHs 2 — [Mpuknag, 2
3aBganHs 3 — [Mpuknag, 3
3aspatHs 4—6 — [Mpuknag, 4

&

MawmHn NOBHHHI
npayroBatn. Jlrogm nosu-
HHI AyMmaru.

[esi3 komnaHii IBM
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MATH FOR LIFE

3A0AYA «MAPKETHUHI »
KomaurepchbKka KOMIIaHiA peaidye HOBUM BUJ IMIOKOJATHUIX

nykepok. IIlo6 mokpamuTtu 36yT HOBOI mpoayKIlii, KoMIIaHia
3aMOBMJIA Ha TeJeKaHaJi TPaHCIAIil0 PeKJIAMHOTO POJIUKA IIPO-
TSATOM YOTHUPLOX MicAImiB (BepeceHb — TpyleHb). Bimomo, 110
y BepecHi TpuBaJicThL pexJaMHOro poauka cramosuja 10 c,
a KOMKHOI0 HACTYHHOTO MicAIlda 30iabImyBaJjacs.

Bigmin mapxeTHHry, JOCIiAUBINN O00CATH IPOLAKY IIYKEPOK

3a Ied uac, oTpUMAaB pel3yJbTaTu, mogaHi Ha puc. 8. KoxxHa
3 YOTHPHOX TOUOK i3 KoopAmHATaAMU (t;n) Bigmosizmae ogmHOMY
MicdaIio; ¢ — TpuBaAJicTh poamka monHA (y ¢); n — KigbKicTb
MyKepok (y THC. IIT.), IPOJAHUX TPOTATOM MicAIld.

4

Kopucryiouncs pucyHkoM, gaiiTe BiAmoBiAi Ha 3amuTaHHs.

CKiJIbKY ITTOKOJIAMHUX IYKEPOK OyJIO IPOJAHO ¥ BepecHi?

CKiJILKY CeKYH] TPUBAaB IOJeHHNNA PeKJIaMHII POJIUK Y 3KOBTHIi?

Axoro GpopmysI0o0 MOMKHA 3aJaTH 3aJeKHIiCTh 3MiHHOI n Bif
3minHOI 17

IIpumycrumo, 110 icHyoua 3aJIeKHIiCTDh n Bifg ¢ 30epiraTumMeTs-
ca i B momanbmiomy. CKiTbKY THCAY IIYKEPOK Oyae IMPOIaHo

B CiUHi, AKIIO IIPOTATOM I[HOI'0 MiCAIA IOJEHHUNA PeKJIaMHINA
ponux Tpuatume 50 c?

AOMALLUHE 3ABAAHHA

1) IToOynyiiTe B oxHil cucTeMi KoopamHAT rpadiku QYHKITIH
y= x% i y= —x?, axmo -3<x<3. 3poGiTh BUCHOBOK IIPO B3a-
€MHe po3TallyBaHHSA rpadikiB nmux QyHKITi.

2) IloGynyiiTe B OHill cucTeMi KoopAuMHAT rpadiky (PYyHKITiH
y=x21iy=—x?, armo —2<x<1. BpoGiTh BUCHOBOK IIPO B3a-

€MHe po3TallyBaHHA rpadikiB nmux (QyHKILi.

Kopucryounck rpadikom pyuriii y:x2 (muB. puc. 3 Ha
c. 115):

1) nopisuaiire y(0) i y(2);

(
2) mopieuaiite y(—4) i y(0);
3) mnopiBHATE y(—3) i y( 2),
4) BU3HAUTe 3HAK BUPA3Y y(0,9)—y(—%}



3 Busmaure:

1)
2)
3)
4)

KiZTbKicTh TOUOK mepeTuHy rpadikis ma puc. 9;
KiJIbKicTh TOuoK meperuny rpadikis Ha puc. 10;
KOOPAMHATHA TOYOK IepeTuHy rpadikis ma puc. 11;
KOOPAMHATHA TOYOK IepeTuHy rpadikis ma puc. 12.

§11

Y1 yA \ 9N [ y
| I_I 1_— | 1 l ] I_1I1__0 Il l ] x :: ::
1 T T 0 i T T Ix T T T T T T T Ii i
14 14
{::_lioiilx {_lioiiix
Puc. 9 Puc. 10 Puc. 11 Puc. 12
4 Po3B’saiTh rpadiuHo cucTeMy PiBHSHD:
2 2
1) y=x, 2) y=x-,
y=3-2x; y=2x-1.
5 1) Ha puc. 13 3o6pakeno rpadiku GyHKIii y= x%i y=1-x.
BusHauTe KiTbKicTh KOPeHiB piBHAHHSA x2=1-x.
. . . 3
2) Ha puc. 14 so6paskeHo rpadgiku QyHKIiN y =x?i y=——-m-. y
L o 3 * +
BusHauTe KiIBKIiCTH KOpeHIB PiBHAHHA X2 =——. y=x"
X
3 1
3) Ha puc. 15 3o6paskeno rpadiku QyHKIiR y=-3x i y=——. 1
3 x
Posp’sikiTh piBHAHHA —3x=——. T
x 1
. - . 2 11—
4) Ha puc. 16 3o6pakeno rpadiku QyHKIin y=4-2x i y=—. y=1-%
2 x T
Posp’sikiTh piBHAHHA 4—-2x =—.
x | | Il | |
6 Po3p’saxiTh rpad)iuHO PIBHAHHS: ' -1 i)__ 1\ | ]
8 6
1) x2=-=; 3) x——+1=0;
916 326 Puc. 13
2) x2=—=; 4) x+=+3=0.
X X
Yy Yy
T L, T
1 y=x y=—-3x 1
1 3 1
3 T Y= T
y:—; —_ -
1+ ——
N e I S -190 1 x
_1?_- 1/ ) T Il
Puc. 14 Puc. 15 Puc. 16
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PIBHSIHHS Xx° =a. KBALPATHI KOPEHI.
APVNOMETUYHUNI KBAOPATHU KOPIHb

Bu nosHarMomMunucs 3 doyHKLierO y:x2
rpadgiyHnum crnocobom

Ta HaByMnmca pO3B'$I3YBaTM piBHﬂHHﬂ ]

BYOPA
»
CbOrOOHI l I By HaBuMTecs aHani3yBaTH KinbKicTb PO3B'A3KIB PIBHSHHS x%=a 3anexHo sig
) napameTpa a
3ABKIN Bu 3moxkeTe po3B'sa3yBaTt (pi3nuHi 3apgadi, HanNpPUKNag pPo3paxoByBaTH vac
) NonboTYy MapallyTUCTa Y CTaHi BiNbHOrO MagjiHHA
3 Kypcy (isvKM BU 3HAETe, IO TaKe PiBHOMIpHUN pPyxX Tija
(pyx i3 mocrifiHOIO ImMBUAKicTi0). IlisHimie BM mosHalioMuUTecs

41 BIOOMO BAM?

* [epLumi TEXHIYHWUM MPOEKT Mnapa-
wyTa ctBopmB JleoHapao aa BiHui.

Y 2017 p. 6yno BcTaHOBNEHO Ha-
LioHarbHWIM pekopp, YKpaiHu B na-
paLllyTHOMY cnopTi. Y BinbHOMY
NapiHHi CKaMpaMBepu BUKOHaNM
5 nepeLumKyBaHb i CTBOPHIK 6 Be-
TMKMX popmaLi. Y peKopgHOMY
CTpHBKY B39rM yyacTb TMTYNOBa-
Hi cnopTcmeHun 3 yciei Ykpaitu.

Y 2012 p. aBcTpieub Penikc
bayMmrapTHep ycTaHOBMB CBITOBMI
pekopg, CTpUBHYBLLM 3i cTpaTo-
cTata 3 BMCOTM 6nm3bko 39 Km
i PO3BMHYBLUM HaMBMLLY Ha TOM
Yyac LUBMAKICTb BifIbHOrO nafiH-
HSl, LLO MEPEeBMLLMNA LUBMOKICTb
3BYKY. Y 2014 p. amepukaHeLb
Anan HOcTtac nepesumMB Horo
pes3ynbTat, CTPUBHYBLLK 3 BUCOTH
noHag, 40 km. Y BinbHOMY nagiH-
Hi BiH TEXX PO3BMHYB Haf3BYKOBY
LUBMAKICTD.
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3 HEePiBHOMipHUM PyXOM, y TOMY YHCJi HOT0 OKpPeMUM BUIIAJI-
KOM — PiBHOIIPHUCKOPEHUM PyXoM (PyXOoM, IPU AKOMY IOCTiHHUM
€ npuckopenus). IIprKIag0M PiBHOIPUCKOPEHOr0 PYXY MOKe OyTHu
PYX Tijla B IOJIi 3eMHOTO TSAKiHHSA 3a YMOBH, IO OIIOPOM IIOBiTpS
MOJKHA 3HEXTYBATH.

Came Taky sagauyy MU ¥ PO3TJISHEMO.

AKTYANDbHA 3A0AHA

Cepriii BUKOHAB cTPUOOK i3 mapairyrom 3 BucoTu moHas 1000 m
Hag moBepxHero 3emuai. IlapamryT po3KpHUBCs, KOJW HaPAIIYTHCT
nposetiB 44,1 m. CkinbKu cekyng Cepriii mepedyBaB y IIOJIBO-
Ti 70 PO3KPUTTA mapalrnyTta (ToOTO y CTaHi BiJbHOTO mamiHHA),

AKIIO BificTaHb y pasi TaKoOTo PyXy MOYKHA O00UYHCIUTH 3a (hopMy-
2

_ 8t _ 2 : :
JIOIO § —7 , e £=9,8 M/c? — NPUCKOPEHHs BIJILHOTO MaAiHHSI,
t (c) — uac pyxy?
Posé’azanns
IlincraBumo y hopmyny mami, 1o Bigomi 3 ymoBu 3agadi. Orpu-
9,8t 88,2

Maemo: 44,1= : 88,2=9,8-¢2. Bgingcu t2 = t2=9.

b

OckinbKku yac ¢ BUPasKaeThbCAd JOJAaTHUM YHCJIOM, TO t=3.

Bionosgiov: 3 ceKyHau.

Cnix 3asHauuTH, 1[0 KOPiHb t=3 piBHAHHA t2=9 Mu migi-
opaau. HacupaBai piBHAHHS Mae OBa KOpPeHi, ajle OAUH i3 HUX
He 3aJ0BOJBLHIE YMOBY 3aa4i, OCKiJIbKK € Bif’€eMHUM UKCJIOM.
Y nsromy maparpadi Bu mMo3HAaHOMUTECA 3 PO3B’sA3yBaHHAM PiB-
HAHL BUTJIALY X2=a.



rOJNIOBHA IAEA

Posp’s:xeMo piBHAHHSA BUTJIALY x%=a rpadgiuHM crocoboM.
Beenmemo nBi pymKIii y:x2 i y=a rma mobynyemo ix rpadiku
B ONHIiN cumcTeMi KoopaumHAT. 3ayBaskKHUMO, IO CJiJ PO3TJIAHYTH
Tpu Bunagku: a<0, a=0, a>0.

: x“=a, a<0 x“=a, a=0 :
: y y :
: 0 x 0 x :
. BucHogok: Bucrosok: Bucrosok: :
: rpadiku He MaioTh rpadiku MamOTb rpadikm MarTh :
: CHLJIBHUX TOYOK, OIHY CITiJIbHY IBi COiILHUX TOY- -
. OTKe, PiBHIHHSA TOUKY (TOUKY HO- KU, OT:Ke, PIBHAH- :
. PO3B’A3KIB He Ma€ THUKY), OT:Ke, PiB- HA Ma€ ABa pisHi
: HAHHA Ma€ OJMH PO3B’ABKH X; # Xy

po3B’sa30k x =0 :

Takum unHOM, Ipu a >0 piBHAHHA Mae ABa pos3B’a3ku. Oue-
BUIHO, IO IIi PO3B’A3KU OYAyTh MPOTUJIEKHUMU YNCIAMMU.

Hanpukaan, po3s’a3kaMu pPiBHAHHS x’=4¢ nBa uymeiaa: 21i—2.
Ix HasmBaIOTH KBaAPATHUMH KopeHaAMH 3 uncia 4. IIpuuomy onHe
3 HuX (JoJaTHe) HA3UBAIOTL APUPMETHUHNM KBAaAPATHIM KOPEeHeM
3 yncia 4.

Yucaa 2 i —2 — KBaApaTHI KopeHi 3 unciaa 4;

YUCJIO 2 — apuPMeTUUHUIN KBampaTHUI KOpPiHb 3 uucia 4.

§12

KJIKOYOBI TEPMIHN
KBafPaTHUM KOPiHb

apUPMETUYHMH
KBafPaTHUM KOPIHb

nigKopeHeBun BMpas3
papukan

[obyBaHHs KBagpaTHOro
KOpeHst

&£ cnp 3HATHE E

Po3B’a30K piBHAHHS x2=0 umcmo 0 € ogHOUACHO i KBajpar-
HUM, i apu@MeTUYHUM KBaJpaTHUM KopeHeM 3 umcia 0.

OszHayerHs 1. KBagpaTHMM KOpEeHeM 3 YMCNa a Ha3uBatoTb
UMCIO, KBAQPAT SIKOro AOPIBHIOE d.

Hanpukian:

5 i —5 — KBajzpaTHi KopeHi 3 uuciya 25;

VB e — KBaJpaTHi KOpeHi 3 umciaa 3.

OszHayeHHs 2. ApM(PMEeTHYHMM KBafpPaTHMM KOPEHEeM 3 YMC-
Na a Ha3MBarOTb HEBI'EMHE YMCNO, KBAAPAT IKOrO QOPIBHIOE d.
Hanpuximan:

4 — apudMeTHUHHNI KBaApaTHUI KOPiHb 3 uucJjga 16;

V2 — apupMeTHYHUN KBaApaTHUN KOPiHB 3 yucJa 2.

< 3AMAM' STAMTE! g

KJTFOYOBMM MOMEHT

Mpu a=0 (\/;)zza.

Hanpuknag: (\/7)2 =7.



Pospin 2

e CJ‘”ﬂ 3HATU! > ® 3HaK \/7 Ha3WBAIOTh 3HAKOM KBAaJAPAaTHOIO KOpPEeHd, abo

pPagMKajioM; BUpa3 @ Ha3WBAIOTh MiTKOPEHEBUM BUPA30M.
e Jliro 3HaXOIKeHHS apu(PMeTHUHOTO KBAaAPATHOTO KOPEH:A
3 YmcJia @ Ha3WBAIOTHh AOOYBAHHAM KBAJPATHOTO KOPEHH.
* 3 o03HaueHHS apUMDMETUUHOTO KBAAPATHOTO KOPEHA BUILIN-
YuTanTte npaBunbHO: Ba€, IO MiJKOPeHEeBHiHl BHpa3 He MoOKe OyTH Bix €eMHUM,
Ja — kea [paTHUI KOPiHb i3 TOOTO HAOyBa€E JIUIIe TOAATHUX 3HAUEHb a00 TOPiBHIOE HYJIIO.

uMcna a (pna 3pyuHoOCTi CnoBo
«aPUPMETUYHUM» MOXKHA omyc- EI NPUKNAL 1

KaTH).
O6GuuncaiTs / 1 15 .
49

Posé’azanns
Kpok 3micT gii Pesynbrar giji
:KPOK 1 IleperBopuMO IifKOpeHeBUil BUPa3 y HEIPABUIbHUI APi6. 12 _149+15 64
] 49 49 49

" KPOK 2

Bidnosidv: 1% .

(% TPEHYEMOCS

j g 1) V16 ; 3) V0,365  5) | —; 7 5L
SlKLLO nigKOPEHEBUM BU- : 81 16
[pa3 € MILLAHUM YUCIIOM, : 49 B
TO MOro cnip, 3BecTM Ao : 2) V100 4) 0,25; 6) E; 8) ZE .

HernpaeunbHoro apoby.

ﬁl MPUKNAL, 2

O0uuCIiTh 3HAUEHHS BUPA3Y (\/ﬁ —\/g )(\/E +\/g ), BUKOPH-
croByioun (OpMyJay PiBHUIII KBaapaTiB.

Poss’a3annsa

Kpok 3MmicT it Pesynbtar pgji

{POK 1 [lepeTBOPUMO LOGYTOK Y MHOTOUJIEH, PO3KPUB- ) )
mu gysxKu 3a hopmynoo (a—b)(a+b)=a’-b>. (\/ﬁ_\/g)(\/ﬁ-h/g):(‘/ﬁ) _(\/5)

.
-----------------------------------------------------------------------------------------------------------------------------

Bidnosidv: 8.
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% TPEHYEMOCS

2 OO0uuciaiTh 3HAaYeHHS BUPA3Y:

2 Y BIOOMO BAM?
1 8_(\/5) ’ 8) (V17 -+2 )(\/ﬁ+\/§), * CepepHbOBI4HI BYEHI BUKOPUCTO-
2
2) (ﬁ) 4 6) (V19 —+21 )(\/E+\/ﬁ), BYBamnM 4151 KBAPATHOrO KOPEHS
nosHayeHHs Rx, WO € cKopo-

(3\/E+4\/§); YeHHSIM Bif, NaTMHCbKOro CroBsa

(17
(Vio
» (VL) -(45)' D 43 -3313) ralx — Kopire.
1) (V8) -(v10)’; 8) (5V11-3V2)(3V2 +5VI1). | * Cyuace noswavenn Kaaaparo-

ro KOpeHs Breplle 3acToCyBaBs

ﬁl MPUKNAL 3 HiMeUbkui maTtematnk Kpictod

100 Pynonbcpdp y 1525 p.
O6uncJIiTL 3HaUeHHA BUpasy 6- /1— +9- [

Poss’azanna

Kpok 3MicT ait Pesynbtar gji
KPOK 1 O6uuciumo 3HaUeHHS KOPEHiB. 11 /16 100 _
: 9 81

KPOK 2 Hl,ZICTaBI/IMO OTPUMAaHI 3HAUEHHA B 3aJaHUI BUPA3 6. _+9 ——8+10 18

i BUKoHaeMmo HeoOXimHi mii.

.
.............................................................................................................................

Bionosiov: 18.

% TPEHYEMOCS

3 O6GuwuciiThL 3HAUYEHHA BUPA3y:

1) 44 ++/25 ; 5) 8 /2% +5 /%;

2) V49 +649; 6) 9 /% —4,/6%; B .
V CIIL 3HATH! :
3) 3,/0,04 +5436 ; 7 6\/30l +18\/21 _20y2,25;  : Y wactymumx naparpachax
4 9 ! 6yne posefeHo, WO KO-

7 1 PiHb i3 CyMM Ta pi3HMUI
4) 2481 -34/0,01; 8) 404/2,56 —27,/25 +8J3E . nouneHHo pobyeatu He
. MOXHa.

EI MPUKNAL 4 Y Takux Bunagkax nepep

[o6yBaHHAM KOpeHs Heob-
¢ XigHO OBYMCIUTM 3HAYEHHS
N — -9 2_ .2 _ . : .
1) Vm+c, akmo m=7, ¢=9; 3)\x“—y°,armo x=-5,y=4; : nNILGKOPEHEBOro Bupasy,
: TobTO 3anMcaTu Horo on-
HAM YAUCIIOM.

3HaAHiTh 3HAYEHHSA BUpPAa3y:

2) §a+b2,m{moa 6, b= ﬁ 4) m+\/7 akmo m=100.



Pospin 2

Posé’a3annsa

Kpok 3micT gji PesynbTar gji

1) IligrcTaBuMO y Bupas 3HAUEHHA M i ¢, BUKOHAEMO

KPOK 1 CIIOUATKY [Jil0 JOJaBaHHA, OTIM J00yAeMo KBaApaT- . /m+e¢ =+/7+9 =+/16 =4
HUHN KOPiHb.

2) HiI[CTaBI/IM(.) Yy BUDa3s SHAUEHHA 4 i b,' BUKOHAEMO \/la+b2 :\/l~6+(\/?)2 _
: KPOK 1 CIIOUATKY il miJ 3HAKOM KOpeHs, IIOTiM J0o0yaAeMo 3
: KBaIpaTHUI KOPiHb.

- 3) IligcraBuMO y Bupas 3HAUEHHS X i BUKOHAEMO 2
: A ¥ BuD Y, BHE Jx2—y? =./(-5) —42 =
:KPOK 1 CIIOUATKYy MiffHeCeHHA A0 KBajapaTa 1 BigHIMaHHA,

a moTiM moOymeMo KBaapaTHUHN KOPiHb. =+25-16 =\/§=3
4) gﬁﬂCTaBI/IMO y Bnpuas 3H.aquHa.m, CIIOYATKY ,u'o- m+Jm =100+100 =
: KPOK 1 YAeMO KBaAPATHUI KOPiHb, NOTIM BHKOHAEMO AI0  _ 00 14110
JIOaBaHHS.

Biodnosios: 1) 4; 2) 3; 3) 3; 4) 110.

% TPEHYEMOCS

& * 3BEPHITb YBAI'Y! 4 OO6GumcIIiTL 3HAUEHHS BHUPAa3y:
° Ja+b ¢\/_+\/_ E 1) n+x/;, AKIo n=64; 5) \/xz—yz,ﬁ}cmo x=-15, y=9;
Ja?—p? #a? \/7 2) Jm +m, sxmo m=81; 6) Va2 —b? , sxmo a=13, b=-12;

3) Ve+d, akmo ¢c=9, d=16; 7) %a+b2,ﬂ}cmoa=12,b=\/14;

4) Vk+m, axmo k=4, m=32; 8) x2—%y,afcmox=\/39,y=21.

EI NPUKNAL 5
PosB’sxiTh piBHAHHS x2-11=0.
Posze’a3zannsa
Kpok 3mict gii PesynbTat aii :
KPOK 1 SBezeMo faHe PiBHAHHA A0 BUTJIALY x%=a, f1s LBOTO IEpeHeceMo fo- 211
: nanox (—11) y mpaBy 4acTWHy DiBHAHHS, SMiHEBIIHK Or0 3HAK. B
: KPOK 2 3a rpadgikoMm QpyHKIii y=x2 (ouB. puc. 3 Ha c. 115) Bu3HAYMMO, 1110 PiB- x=v11;

HSAHHA Mae€ ABa Po3B’saA3kuy (KBagpaTHi KopeHi 3 umesa 11): V11 i —/11 . x=-411

Bidnosiodv: —\/ﬁ , \/ﬁ .
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(greedyemocs e,
5 Po3B’saKiTh PiBHAHHA: WJ’II‘O%OBMVI MOMEHT *:
2 _ . :
1) y%-49=0; 4) —3t2-12=0; 7 Lx2_3=0; ; %" =a: :
, 5 31 ‘enpu a>0 x=+Ja ;
2) —t2+14=0; 5) —x2==; 8) —m?+1=0. :°npu a=0 x=0;
5 2 15 . oot :
:*npu a<0 poss'askie Hemae :

3) x%+2=0; 6) 1%x2—2g=0; ..................................
EI HPVIKJ_IAH 6 .-- ...............................
L . <" 3BEPHITb YBAI'Y!
Busunaute, npu AKoMy 3HauYeHHi 3MiHHOI Oy/Je IIPaBUJIbHOIO
piBuicTs /y =0,8. Jx=m (m=>0), x=m?
Posé’asanna e eeterteenernernerneeeeeaeanns
Kpok 3micT gii PesynbTat pji :

KPOK 1 CxopucraemMoch 03HaueHHAM apu(p)MeTHUHOro Skmo \/;=0,8, 0 y=0,82, T06T0§
: KBaJPaTHOTO KOPEHd. y=0,64 :

Biodnosidv: 0,64.
ﬁl MPUKIAL 7

Pos®’saKiTh piBHAHHA 2.t -16=0.

Poss’azanna

Kpok 3micT gii Pesynbrar gii

3BesieMo DIBHAHHA [0 BUTIALY \t =m, JJIA I[BOTO Tepe- 9.\t =16; 2-\/_=16| :2:
KPOK 1 mecemo nomanox (—16) y mpaBy yacTuHy piBHAHHA ii 1I0- N :
IimmMo oOMIBi Horo yacTHHU Ha 2. -

KOpeHs.

Bidnosidv: 64.

% TPEHYEMOCS
6 V saBmamHax 1-4 BusHauTe, MPU AKOMY 3HAUeHHi 3MiHHOI y WHPO‘-{OBMI;I MOMEHT--é

Oy/Zie IpaBUJILHOIO DiBHICTH: ® LLIo6 3HaiTM 3HaueHHs migKope- :

1) Jy=38; 2)Jy=1; 3) Jy=0,6; 4) Jy=0,9.  nesoro supasy, cnia 3HaueHHs :
5- KOpeHs MigHecTH o Keagpara. -E

YV zaBraHHaX 5—8 po3B’sKiTh PiBHAHHS:

5) 3Jx —27=0; 0) i\/2x+5—2=0;
6) 20—5x =0; 8) %\/9—4x ~3=0.
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Pospin 2

Jlbtoic Kepponn (cnpaeHe im's
Yaprbs J1. dop»coH) — aHrmin-
CbKMM MUCbMEHHMK, MaTeMaTHK, No-
riK, BCECBITHbO BILOMMI ABTOP KHWT
«Anica B Kpaiti OuB», «Arnica B 3a-
[L3€pKanii», a TAKOXK MaTeMaTHUHMX
KHVU3KOK nst fitei («IcTopis 3 By3nu-
Kamm», «JloriuHa rpa»), siKi MICTATb
LiKaBi 3apadi, rONIOBOMOMKM, irpu.

@ OujHtoBaHHs, BapiaHT 2 pobot —
B iHTEPHET-NATPMML MifPYYHMKA

1 BuGepith rpadixk Qyurmii y =—x2.

3ABAAHHA I3 3IPKOKO

ITomipryiiTe, un € momaHi TBepPAKeHHS MpaBUIbHUMU. Bigmo-
Bilb OOT'PYHTYMTE.

1) SIxmo ¢t =100, o ¢t=10.

2) PiBHaAHHA Jx +9=0 me mae KOpeHiB.

3) 3HaueHHA BUPA’Y VE? +6k mopiBHIOE 0, aKmo kE=-6.

4) dAxmio n:tz, Ie n — KigbKicTh MOOiIBHUX Tele(OoHiB,
IIPOJAHUX IIPOTATOM JHA, { — TPUBAIICTEL IIOJAEHHOI'O pe-
KJIAMHOI'O OT'OJIOIIEHHS Ha Pafio Iogo miel mpoxykilii, To

t=+n.
5) dAxrimo kBiTHUK Mae (popMy KBajpara ILIOIIero S, TO CTOPO-
Ha @ IIbOT0 KBiTHUKA O0UMCJIIOETLCI 3a (DOPMYJIOI a=+/S .

3HAKO, BMIIO, MOXY
CAMOCTIMHA POBOTA Ne 10

5 JlucT amas3oHCHKOrO JlaTaTTss Mae Gopmy

................. . kpyra. Bubepits rpadir pyrrmii S=7(r),
r : Ie S — 1mjora Iboro JucTa, r — Horo pami-
: ye. Imoma Kpyra BusHadaeThbesa 3a GopMy-

y g010 S =nr.

.................. 0 r 0 r 0 r 0 r
r . . L. .
6 YcraHoBiTh BigmoBigHicTh Mixk Bupasa-
—16 mu (1-3) ra ixnimu 3HavenHamu (A-T).
1 25-16 A 1
.................. o1 g 3
r 2 9
1 B 12

. . . 4
: 7 PosB’skiTh rpadiubo piBHAHES X +5+—=0.
r : x

+/3 8 Po3p’sikiTh piBHAHHA %\/8—4.’)6‘ -5=0.



MATH FOR LIFE

3A0AYA «MIULA 3 MOPEMPOAYKTAMM»

V mimepii MokHaA 3aMOBUTHU IIiIly 3 MOPEIPOAYKTAMHU JIBOX
BuAiB. O0uaBi minmu MamoTh (popMy Kpyra, OJHAKOBY TOBIIUHY
Ta HAaIlOBHEHI OMJHAKOBUMU iHTpemieHTaMU, ajie PO3Pi3HAIOTLCS 3a
poamipom i minoro. ITima «CramgapTHa» miamerpom 30 cM KOIIITyE
30 rpomroBux oxuHUIG (T. 0.). Ilima «Cimeiina» miamerpom 40 cm
komrye 40 r. o. [lafiTe BigmoBiai Ha 3ammuTaHHA.

1 fxy mimy BurigHinle 3aMOBATH KJI€HTY?
2 fxy miny BuUrigHiile mpomaTy XassaiHy mirepii?

3 3a AKo0I0 I[iHOI0 Mae IPOAABATHCA Milla KOMKHOTO BHUAY, I00
1 cm? minmu xomrysas 0,04 r. 0.? Beaskaiire, mo mw=3,14.

AOMALUHE 3ABAAHHA

1 OGumciiTh:

1) v81; 2) 0,64 ; 3) 36 4) 1ﬂ .
. 169 81
2 O0GumciiTh 3HAYEeHHS BUPA3Y:

1 (V2) -5; 3) (V7 V26 )(v7 +126);
2) (V5) -(VI4)5 4 (415 -743) (143 +4415).

3 OOuwucJiTh 3HAUEHHA BUPA3Y:

1) /64 +5436 ; 3) 6\/@ —10\/
2) 2049 -5./0,64;  4) 501,44 —18 /35 +14 /242—9 .

4 ) 3HaigiThL 3HAUCHHS BUPA3y IIPU 3aJaHNX 3HAUCHHSIX 3MIHHMIX:

1) Jm +m, m=49; 3) Va?-bv%, a=17, b=-8;
2) Nk+m , k=24, m=25; 4) x? ——y x=+/55, y=18.

5 Bwusnaure, mpu AKOMY 3HAUEHHI 3MiHHOI y Oy/Ae MPaBUIbHOIO
piBHIiCTB:

1) Jy =4; 2) Jy=5; 3)Jy=02; 4).y=0,71.

6 Po3B’sKiTh PIBHAHHS:

1) 4Jx-24=0;  2) 35-TJx =0;  3) %\/7—2x _9=0.

BMPABAU HA NOBTOPEHHSA

Po3B’sa:kiTh piBHAHHS:
1) |x|=6; 2) [5x+4|=-10;  3) (8x-6)(14-2|x[)=0

§12

MAMBYTHS NMPOMECIS

LLlopoky 20 »k0BTHs Bip3Ha4atoTb
[eHb Kyxaps. 3a Bcix yacie Kyxap-
CbKy CrpaBy BBaaru CrMpPaBXHIM
mucteutsom. Y pobori Kyxaps
BaXKMMBMMM € XYLOXHIM CMaK,
ysBa, (paHTasis i HaBiTb 3HAHHS
MaTeMaTHKM.

Al

(17 ]
3aspanHs 1 — [Mpuknag, 1
3aBpanHs 2 — [Mpuknag, 2
3aspanHs 3 — [Mpuknag, 3
3aspanHs 4 — TMpuknag, 4
3aBpanHs 5 — [Mpuknag, 6
3aBpanHs 6 — [Mpuknag, 7

&

Kpawypwi cnoci6é
MOSICHUTM — Lie CaMOMy
3poburn!

JTbtoic Kepponn
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§13

PALIIOHATIBHI HACTIA. IPPALIOHAJBHI HNCTIA.
AOINCHI YNCTA

Bu BuKOHyBanu Aii 3 pisHMMM umMcnamu, po3s's3yBanu 3apadi Ha oBuMcneHHs

B4YOPA ) a CMiBBIAHOLLIEHb M BerMyYnMHaMM
Bu pjisHaeTecs, Wo, KpimM paLioHanbHMX YMcen, ICHYIOTb ippaLuioHarnbHi Ymcna,
CbOrofHi fIKi pa3oMm 3 paLioHaNnbHMMM YTBOPIOKOTb MHOMXMHY HIMCHMX YMcen
ﬁ
3ABKON Bu 3moxkete 3'AcyBati, siKe MOMOXMEHHs CYMyTHWKA Hapg moBepxHeto 3emni
) € OMNTMMarnbHMM NS 3OJMCHEHHS CMOCTEPEXKEeHb Mif, Yac HayKOBMX HOCHiAXeHb

41 BIOOMO BAM!?

MepLuy dpotorpadcpito 3emni 3 koc-
Mocy 6yno oTpuMaHO 24 OBTHS
1946 p. 3a ponomoroto aBTo-
maTnuHoi paketn V-2. lepuwy
CYMyTHMKOBY cpoTorpadito 3em-
ni 6yno 3pobneHo 14 cepnHs
1959 p. amepuKaHcbkum cynyT-
Hukom Explorer 6, a nepwi cpoto-
rpadii Micsius — 6 KOBTHs TOro X
POKY PafsfHCbKMM CYnyTHMKOM Mi-
csaup-3.

KJIKOHOBI TEPMIHA
HaTypanbHi YMcna
uini ymcna
pauioHanbHi Y1cna
ippaLuioHanbHi YMcna
OIMCHI ymcna

HECKIHYEeHHMM Henepiogmy-
HUHM opib

130

AKTYAJNIbHA 3A0AYHA

Bam, mameBHO, BigoMoO, IO UMM BHINE HififAMaeIIicd, TUM
JaJIbIINM 34A€ThCsa ropu3oHT. OCOOIMBO IIe IIOMITHO HA BEePIITNHI
ropu. A cxa)XiMo, MeTeOpOJOTiUHNI CYOyTHUK IepebyBae 3HAU-
HO BUINle — TaKi CymyTHUKHU 3iHCHIOIOTH Bimeo3WoMKy 3eMJi
3 meBHOI BucoTu h Haj ii moBepxHeio. KopuUCTyoOUnCh TEOPEMOIO
Iliparopa, mpo AKy BaM y:Ke BiJoMO 3 Kypcy reomerpii, MoskHa
BU3HAYUTH, 110 JAJTbHICTh TOPUSOHTY OOUUCIIIOETHCA 3a (DOPMYJIIOI0

d=vh?+2hR , e R — pagiyc 3emui.

Or:xe, 3HaueHHS d MOKHaA OOUMCIUTU OJA OyAb-AKOTO 3HA-
yeHHA h. A SKUM YMCJIOM MOJKe BUpaskatucs 3HaueHHA d? AKIro
OiTKOpPeHeBUU BHPA3 € TOUYHUM KBaJapaTOM, TO OTPMMAEMO HATY-
paiabHE YUCIIO.

rOJIOBHA IAEA

HatypanbHi y1cna

Bu 3maere, axi ynucia Ha3UBaIOTh HATYPAJIbHUMU.

KFOYOBMIA MOMEHT

Yucna, sKi BUKOPUCTOBYIOTH IJs JIiuOu, HA3WMBAIOTL HATY-
PaJIbHUMHU.

AKII0 Po3rIAHYTH HATYPAJIbHI UKciia, 3’ ACyeEMO, 1Mo iX 6esiul
KaxyTb, 1110 BOHU yTBOPIOIOTH MHOMKHUHY HATYPaJbHUX YHCEJ.

TIoHATTA MHOMKUHYN HAJEKUTH IO TUX OCHOBHUX IIOHSTH MaTe-
MaTUKHU, 1110 He MalOTh O3HAUEHHS, K, HATPUKJIA[, YUCJIO, TOUKA,
npAMa, IJIOINHA. 3PO3YMiTH, I[0 TaKe MHOKHHA, MOYKHA, YABUB-
I CYKYOHICTH 00’€KTiB, aKi 00’eqHaHi 3a IeBHOIO 03HAKOIO abo
MAIOTh IIEBHY BJIACTUBICTB.



0O0’eKTH, 3 AKUX CKJIALAECTHCA MHOKIHA, HA3UBAIOTHL eJIeMeH-
TaMH MHOKHHMN.

MHOKUHN NPUAHATO MO3HAYATH BEJINKUMU JATUHCHKUMU
JiTepaMu, a eJeMeHTH MHOMKUH — MAaJIeHbKUMU JIATHHCHhKUMU
aitepamu. Hanmpukiman: MHOKHHA A, eIeMeHT b MHOKUHU B.

Hane:xuicTs ab0 HeHaIe)KHICTL ejieMeHTa IIeBHII MHOMKUHI
MO3HAYAIOTH CHelliaJibHIMHU 3HaKamu (€ abo €):

° xe€A — eJIeMEHT X HaAJex}umb MHOMKUHI A;

J x¢ D — eJIeMEHT X He HaJdeXUumb MHOMKUHI D.

" KITFOHOBMIM MOMEHT

¥ MHOXMHY HATypaJbHHUX YHCeJ IO3HAUYAIOTH N . .

XXX}

Hanmpuraan, TBepAKeHHA «4YHCIO0 8 HAJEKUTh MHOXKHWHI Ha-
TYypPaJIbHUX UYUCEJI» 3alUCYIOTh Tak: 8€ N.

Bapro 3naru, mo uuciao 0 He € HarypansbHuM. Ile umcio mae
CBOIO icTOpifo, BOHO 3 ABUMJIOCA IIi3HiINle, HijK HaTypaJabHI dmcia.

LLini ycna

Bukonyoun apudmMeTnyHy Aii0 JOJaBaHHS HATYPAJIbHUX YU-
ceJi, MU 3aBXKIW OTPUMYEMO B pe3yJabTaTi HaTypaJbHE YUCJIO,
a BUKOHYIOUHU Ail0 BifHiMaHHS — He 3aBXAU. TaKUM YHUHOM,
3’gBujacsa morpeda y Big €eMHUX UMCIaAX.

Hanpukaazn, KopeHamMu piBHAHHS (x —2)(x+2) =0 e migi uncia
21i-2.

0 00 000000000000000000000000000000000000000000000000000000000000000000000000
.

" KNFOYOBUIM MOMEHT

HarypanbHi unciaa, ITpOTHIEKHI iM YHKCIa 1 YMCTI0 HYJIb

YTBOPIOIOTH MHOMKUHY HMiJIUX YHMCEJI.

eeccccccsscccce

MHOKMHY IiJIMX YHCeJI IT03HAYAIOTh Z .

Hanpuknan, —43e€Z, 5,8¢Z.

PauioHanbHi Y1cna

Bukonyouu apudmernuHi nii fomaBaHHA, BifHIMaHHS, MHO-
KeHHA IiJNX YlnceJ, 3aBXXKIM OTPUMYIOTH Irije uwmcygo. IIpore
YyacTKa BiJ AijIeHHS ABOX I[iJIMX YMCeJ He 3aBXKAU € I[IJIUM 4YUC-
agoMm. Takum umHOM, BUHHKJA HOTpeba Yy APOOOBUX UUCJIAX.

" KIFOYOBMIM MOMEHT

IIini Ta 1poOOBi UMCIIa YTBOPIOIOTH MHOKUHY PalioHAJIBHUX
qucell.
MHO:KUHY pallioHaAJbHUX YHCeJ I03HAYaIoTh Q.

eecccccccccsce

Hanpuxaan, %eQ, 0e@, 2017€Q, -0,235€Q.

.

§13

cnig 3HATH!

MHOMMHY MO>KHa po3rns-
0ATH 9K CYKYMHICTb Pi3HUX
€NeMEHTIB, fiIKa CrpuMma-
€TbCH K OfHe uine.

. .
eeccsccccccscccscsscccssscccsssccsoe

Y BIOOMO BAM?

* TepMiH «HaTypanbHe 4ucro»
i Mo3Ha4yeHHs mMHOXuHM N no-
XOAMTb Bif, NAaTMHCbKOrO CrioBa
nafura — npupopga.

* [Mo3HayeHHss MHOXWHM Z no-
XOOMTb Bif, HIMELbKOro Crnoea
zahl — uucno.

* TepMiH «paLjoHanbHe YMcro» no-
XOAMTb Bifi NaTMHCbKOrO rafio —
BIHOLLEHHSI, PO3YM.
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N — MHOXMHa HaTypanbHUX YW-

cen
Z — MHOXMHA Linux uyucen

Q — MHOXMHA pauioHanbHUX

uncen
Puc. 1

a 3AI‘IAM’$ITAVITE!>>

m .
— — pauioHanbHe
n

umcno, me Z, ne N.

41 BIDOMO BAM?

JleoHapp, Evinep (Him. Leonhard
Euler; 1707-1783) € opHum i3
HaMreHianbHILLMX MaTeMaTHKIB YCix
yacis. MisuKa, acTpoHoMiIs, rigpo-
TexHika, Kaprorpadis, banicTuka,
apxiTekTypa, disionoris, Teopis
MY3MKM — OCb HEMOBHMM Nepernik
ranysei 3HaHb, Y SKMX MpaLtoBas
Evinep. 3rofom Bu nosHalomuTe-
€Sl 3 HU3KOIO MOHATb, MOB'A3aHMX
3 IMEHEeM L€l BEeNUKOI MOaMHM:
dopmynoto Ennepa, niHiero Ei-
nepa, piBHsaHHAM Ernepa, umcnom
Ennepa Towo.
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.
eeccccccce

MHOXMHY Ta BiJHOIIIEHHS MiK HUMHU 3PyYHO 300pakyBaTH 3a
momomoro KpyriB. Takwmit miaxix mepmmum BuropucTas Iordpix
Jleii6Hi, a momupus Jleomapn Eitnep. 'eomerpuuHa cxema, 3ampo-
IMOHOBaHa HUM, OoTpuMaJia Ha3By «koaa Eitmepa». Kosa Eiimepa,
3a IOIIOMOTOI0 AKWX MOYKHA 3HAWUTHU 11 YHAOUHUTH JIOTiUHI 3B’ IBKU
MiK ABUIIIAMU Ta MOHATTAMU, IMINPOKO BUKOPUCTOBYIOTHCI B Ma-
TeMAaTHUIli, JOTilli, MeHeIKMeHTi TOIIOo.

CuiBBigHOIIIEHHSA Mi’K MHOMKWHAMU YKCEJ, AKI MU PO3TJIAHY-
Ju, TAKOXK MOYKHA 300pasuTu 3a mAormomoroi kKia Eisepa (puc. 1).

Poarinaremo palfioHaNbHI Ymca JOKJIagHIIIe.

g g m
O3HaueHHs. Yvcna, ski MoXKHa nopgath y surnsgi gpoby —, ge
n

m — ujine, N — HaTypanbHe, Ha3MBaloTb PaLliOHANILHUMM YMCIIAMM.

3 .. m
Hanpuraazn, uunciaa 8, e 0,2 MOoKHa IMoZaTu y BUIIALL —,

n
8 24 2 1 16 .
ne meZ, neN: 8=—=—1irm. n.; 0,2=—=—=— i T. 0.}
1 3 10 5 80
3 9 63 .
-—=——=———1T. 1.
7 21 147

3ayBamKuMO, III0 cepes ycix apobiB, 3a JOIIOMOTOI0 IKUX MOK-
Ha IoJaTH 3a3HaueHi umcia, 3aBKAU € Ipi0d, 3HAMEHHUK SKOTO
Oynme HatimeHIUM. Taxkuii Api0 HA3WBAIOTH HECKOPOTHHM.

o m o
I mmepeTBOPEeHHsS 3BUUAMHOTO APO0y — Y MecATKOBUII BU-
n

. . 1 3
KOPHCTOBYIOTh mit0 minmennsa. Hampuxianm, 520,5; §:0,375;

4 .. .
E=O,3O7 69.... VY pesyabTaTi AiJIeHHA OOHOTO YICJa Ha iHIIIe

MM MOXEeMO OTpHMMAaTH:

. . (10
1) uyine uucao — 1e mineHHs 6e3 ocraui ?=5 ;

2) Oecamrkosuil 0pib, y AKOMY KiJIbKicTh 3HaKiB micig KoMu
. 7
€ cKkinuenHnow | —=1,75 |;
4
3) Odecamrosuil Opi6, y AKOMY KiJbKIiCTb 3HAKIB IIic/Isg KOMU € He-
CKIHYeHHOI0, ajie cepe] ITuX 3HaKiB 000B’A3KOBO iCHYe rpyia

IEdD, 10 TOBTOPIETHCS %:0,222...; %:0,4545... .

0 00 000000000000000000000000000000000000000000000000000000000000000000000000
.

" KIFOYOBMIA MOMEHT

: CyKynHicTb PP, IKa TOBTOPIOETHCS B pasi AiJeHHA OgHO-
‘' TO umMcia Ha iHIIe, HA3WBAIOTH MePiogoM umcia. A umcia, Imo
: MaloTh TaKy BJIACTUBICTb, Ha3MBAIOTh NEPiOTUYHUMHU.



Ilepion (cykymHicTh mOBTOPIOBAaHUX IU(P) 3aIUCYIOTH OJUH
pas y Kpyriux Iy:KKax.

Hanpuxman: % =0,222...=0,(2); % =0,4545...=0,(45).

. .. m .
Kowsuuit npi6é —, ne meZ, ne N, MoKHa IIOJATU y BUTJIAIL
n

CKiHYEHHOTO JeCSATKOBOro nApo0y abo y BUIVISAAI HECKIHUEHHOTO
MePiogUYHOTO ECATKOBOTO APOOY.

3
= 1 -
5 =0,1(36)

2 . . . .
Tax, = =0,4 — cKiHUeHHUI AECATKOBUI IPib;

HEeCKiHUeHHUN MepiogndYHUN AecATKOBUU ApPil.

..°"38EPHITb YBATIY!

" KoskHe 11isie uncsio ab0 CKiHUeHHUH 1eCATKOBUI Ipi6 MoKHA :
3amycaTy y BUTJIAAL HECKiHUEHHOTO IIePiOgNYHOr0 JTeCATKOBOTO
. 1po0y, MPUIIMCABIIY CIPaBa BiJi HbOTO HECKiHUEHHY KiJbKiCTh :
myais. Hanpuknan:

4=4,000...=4,(0); —=0,875=0,875000...=0,875(0).

0 | <

Ot:ke, BUBHAUYNMO MHOYKHUHY PallioOHAJBHUX YHCEJ.

MHOMXMKHY pauioHanbHMx uYncen @ BM3HAYAOTb SIK MHOMMHY
HECKOPOTHUX APO6IB i3 LiNMM YMCENBHMKOM i HaTyparbHUM 3Ha-
MEHHUKOM.

IToBepuemocs mo AxkTyanbHOl 3amadi. ¥ OijbIIocTi BUIAAKiB
3HaueHHS d € HaOJMIKEeHUM, OCKIJIbKY IiTKOpeHeBUil BUpPa3 He 3a-
BXKIU € TOUYHUM KBagpaToMm. Tak, y Xo4i po3B’A3yBaHHA CXOMKUX
3a/lay BUHUKJIA moTpeba B ippallioHAJIbHUX YHCIAX.

IppauioHanbHi yMcna

Bu B:ke 3HaeTe, 1110 He BCi umciia, 3 SKUMH MU MAeEMO CIIPaBy
B peaJbHOMY KUTTi, € palioHAJIbHUMU.

Taxk, He € palioHaJILHUM YHCJIOM AOBKKWHA IiIOTeHY3UW IPSIMO-
KYTHOTO TpUKyTHUKA 3 Kateramu 1 cm i 1 cm. JoB:KuHa ¢ rimore-

HY3U i TOBKMHU KaTeTiB IIOB’A3aHi CIIiBBigHOIIIEHHAM c?=1%2+12
(reopema ITiparopa), To6TO c2=2, ¢c= \/5 cm. Ywuceio x/§ He € pa-
MioHAJBHUM, TOMY III0 He iCHYy€ paIlioHaJbHOTO YMCJia, KBagparT
AKOT0 JOopiBHIOE 2.

Kopeni piBHguus x% =5 uucna \/g i —\/E TaKOXK He € paIio-
HaJBHUMU, TOMY ITIO He iCHY€E paIioHaJIbHOTO YKCJa, KBagpaT sSIKO-
O IOPiBHIOE 5.

§13

&£ cnip 3HATMY E

P YUTAMTE MPABUJIBHO:
:* 0,(2) — Hynb uinmx, :
: 2 B nepiopj;

¢ 0,06(81) — Hynb wuinmx,
wictb cotnx, 81 B nepiop;.

& 3ANAM’ ATANTE! g

4 BIOOMO BAM?
J2 — nepLue 3HaKigeHe ippaujo-
HarnbHe YMCcro:
2 =1,414213562373095048801. ..

IcHye MHEMOHIYHE npaBuro, fke
[OMOMarae 3anam'aratv 3HayeHHs

uucna v2 po 11 3HaKiB nicrs KoMK
(umdppy no3HauatoTH KinbKicTb HyKB

y croBax):

1 4 1 4 213 5

A lans, s viwna, Ta 5 BCi upm
6 2 3 7

KOPeHS A0 BAC 3HaKLLNA.
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41 BIDOMO BAM?

AKLWO nepeknacTM 3 NaTMHCbKOI
JOCHIBHO: «paLjioHarnbHe Y1cro» —
«PO3YyMHe 4Mcno», «ippaLjioHarb-
HE YMCIIO» — KHEPO3YMHE YMCNON»
(«ip» 03Hauae 3anepeuqeHHs).

* Lllopoky 14 6epesHs Big3Haua-
totb [leHb uucna T.

° Anbbept EMHWTENMH HapogMBCs
B [eHb uncna m (14 6epesHs
1879 p.).

* SKWO MPUMHATH, LLO KOXHiM
uMdpi BigMOBIZAE MEBHA HOTA,
MOXHAa OfEPKaTH MY3MKY YMC-
na «ni».

134

Hna Takux ymces € crernianbHa HazBa. OcKiIbKM B MaTeMa-
TUIL He IPUAHATO 'OBOPUTU «HepPaIlioHAJbHI Yncaa», iX Ha3BalInu
ippanioHaTbHNMH YHCJIAMMU.

VKmoqosmm MOMEHT '

IppamionanbpHe UMCIO — IIe YMCJO, sIKe He MOKe OyTu
BUpPaKeHe 3a MOIIOMOIOI0 BifTHOINMEHHSA IiJIOTO UMcJa OO0 Ha-
TYypaJbHOTO.

IppamionanbHe YMciIO MOMKHA IMOJATU Y BUIJISANL HECKiH-
: YeHHOTO JeCSATKOBOr0 HeIepiogmIHoro apooy.

. .
©0000000000000000000000000000000000000000000000000000000000000000000000000000000

eeccccsccccscsses

Hampuraan:

J5 =2,23606797749979...; V11 =3,3266247903554...;

V61 =7,810249675906...; 0,11011001100011... .

3 Kypcy reomMeTpii BaM BioMO, III0 KOJHU SOBKUHY OYIb-sIKOTO
KOJIa PO3OiJINTH Ha HOro JiaMeTp, TO OTPMMAEMO OIHE I Te came
yucJio — 7. Yueao T BHPaAXKaEThCAd HECKIHUEHHUM AeCATKOBUM
apobom 3,14159265... . Hanpukinmi XVIII ct. HiMmenbKkuM MaTe-
matukoM L. JlamOepTom i ppaunyspbkum marematukom A. Jlexxan-
Ipom OyJIO TOBEIEeHO, IO YIMCJO T € ippallioHAJIbHIM.

LiMcHI yucna

SIKIIT0 MHOMKHUHY pallioHaJbHUX YKMCEeJ JOIMOBHUTU MHOMKIHOIO
ippamioHaJbHUX UYMCEJ, YTBOPUTHCA MHOMKHMHA JiMCHUX YHCEJ.

Vﬂmoqosmm MOMEHT

g PamionanbHi Ta ippalioHasbHi Yynciia yTBOPIOIOTH MHOMKUHY :
FIMCHUX YMCeJI.
MHuoKUHY nilicCHUX Yuces Mo3HauaioTh R.

eecccccce
eeccccce

.
. .
©0000000000000000000000000000000000000000000000000000000000000000000000000000000

Hampuknan, urciaa \/g, V11, 0,00100110011100... — gificHi,
OCKiJIbKY BOHHU € ippallioHaJbHUMU YUCJIAMMU.

Ha npaxkTuii ajis BUKOHaAHHS O0UYMCJIEHDb AificHI umcia oKpy-
TJII0I0Th — 3allUCYIOTh Y BUTJISALL CKiHUeHHUX AeCATKOBUX APo0iB,

. . . . 2
3aJIMIIIAIOYH ITiCJIsI KOMU IIeBHY KiJbKiCTh 3HAKiB: H ~(0,18 (3 Tou-

HiCTIO 10 COTHUX); \/? =~ 2,6 (3 TOuHiCTIO 10 mecATuX); T =3,14 (3 Tou-
HicTIO M0 coTux). O0UMCANMO, HATTPUKJIIAZ, JOBKUHY KOJIa ITUPKO-
BOi apeHU, AKIro ii giamerp 13 Mm: C=2nR~2-3,14-13=81,64 (™).
Ockinbku 3,14 — mabauikeHe 3HAUEHHSA uncjaa 7T, To 81,64 — Ha-
OnumsKeHe 3HAYEHHS TOB/KUHM KOJIa apeHH.
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3 FiiCHUMMU YMCcJaMU BUKOHYIOTH yCi apudMeTnuHi aii, AJId HIX
yiors vl apid &£ cnp 3HATH!

YMHHI BCi IpaBuMJia OKPYIJIeHHA ¥ MOPiBHAHHSA YUCEJ.

MHuOXUHY OilICHUX YMCeJ MOYKHA ONMCATH IK MHOYKHUHY CKiH-
YeHHHUX i HeCKiHueHHUX APo0OiB. Bu Bixe 3HaiOMi 3 KOOPAUHATHOIO
npamoro. KoxkHe gificHe umcio MokHa 300pas3uTU HA Hill TOUKOIO,
1 HaBOmaKM, KOKHa TOYKa KOOPAMHATHOI IPAMOI Mae KOOPAUHATY,
AKa BUPAKAETHCS MiACHUM YKNCJIOM.

Mo3HaueHHs K MHOMMHM [MCHUX
yucen NoXogMTb Bif, aHrMIMCbKO-
ro cnoea Real abo Himeubkoro
Reel — pivichmi.

MosxkHa 3po0UTH BUCHOBOK IIPO Te, IO KOOPAWHATHA IIPAMa
€ TeOMEeTPHUYHOI0 MOJEJIJII0 MHOKUHU TiHCHUX YHCEJ, TOMY KO-

eecsccccccccccse

OpAVMHATHY NPAMY YaCcTO HA3WBAIOTH YMCJIOBOIO IIPAMOIO.

. .
©0000000000000000000000000000000000000000000000000000000000000000000000000000000

K
Bigknagemo Ha KoopAuMHATHIN HIpAMi#i OTMHWYHUUA Bifm- 0 1 J2 X
pisoxk OC rta mobyayemo xBagpatr OCBA (puc. 2). Bigkmaamemo
Big Touku O HA KOOPAMHATHINA HNpAMiA B momaTHOMY HampAMi Puc. 2
Bigpisok OK, moB:KuHaA AKOTO HOPiBHIOE mOB:KuHiI aiaronaai OB

nobyZoBaHOTO KBaapaTra, TOOTO \/§ OT:xe, uncio 2 € KOoop-
nuHaToro Touku K. Ile umcyo BaM BiKe BifjoMe, BOHO HE € I[1JIUM
i He e gpoboBUM (caMe TOMY paHillle BU He CTUKAJIUCA 3 TaKOIO
KOOPAMHATOI0), — BOHO € ippallioHaJIbHUM.

Temep, KON BU YCBiOMIIOETE, III0 TAKe YHCJIO iCHYE, i 3HaeTe Kona Ennepa
Moro 3HAUeHHs, B MOKeTe IIPUOJM3HO BKasaTH, Ae BOHO po3Ta-
IIIoBaHe Ha KOOPAMHATHIN (YMCJIOBiN) mpaMii.

[ifcHi uicna
y3aI‘aJIBHI/IMO Hamnil 3HaHHA IIPO YMCJIOB1 MHOMXHWHMU:

" KJTFOHOBMIA MOMEHT

°* MHoxuHa 0illCHUX Yuces MiCTUTh MHOKHUHY pallioHAThb-
HUX YMCeJ Ta MHOKUHY ippallioHaJbHUX YMCeJI.
* MHOMUHA PAUIOHANbHUX YUCeJ MICTUTh MHOXKUHY II1JTNX

PaujoHanbHi
uMcna

0,4(6)

—— HarypanbHi
; . yucna
°* MHuoxuHa yiaux yuces MICTUTh MHOMKUHY HaTypaJIbHUX - 285
quceJI.

. .
. .
©0000000000000000000000000000000000000000000000000000000000000000000000000000000

3o00pasumo IIi cmiBBigHOIIEHHA 3a gomomoroio Kia Eiaepa
(puc. 3). Puc. 3

135



Pospin 2

ﬁl MPUKIAL, 1
ITopmaiiTe umcao 1 y BUTJISAAL HECKIHUEHHOTO AeCATKOBOTO
ApOOy.
Posé’azanns
Kpok 3micT gji Pesynbtar pgji
KPOK 1 Sanumemo Api6 y Buraani wactkm 7:11 i BukoHaemo mi- 7:11=0,6363...
JIeHHI.
KPOK 2 B orpuMmaHOMY 3HAUEHHI YaCTKU IIOBTOPIOETHCS CYKYITHICTH :
oudp (63) , IKa i € mepiogoM HIYKAaHOI'O YHCJA. H=0,6363---=0’(63) :
Bionogiov: 0,(63).
ﬁl MPUKIAL, 2
3aluIlniTh 4YnCJI0 0,(8) Y BUTJIAA1 3BUYANHOrO APOOY.
Poss’a3auna
Kpok 3MicT gt Pesynbtar giji
KPOK 1 3ayBasKuMO, II[0 3aJaHe UHNCJIO € HeCKiHueHHHM IIepio- a:O,(S);

IUYHUM JecATKOBUM ApoboM. IlosHaummo #oro uepes a. a=0.888
ITomuoxxuMoO 00uABi yacTuuu piBHocTi a =0,888... Ha 10. a= O,888...|'10 ;
KPOK 2 3asHaumMo, IO YMCJIO @ TA OTPHUMAHE YMCJIO MAIOTh OJ-

BigmiMmemMo mousieHHO ofep:KaHi piBHOCTI I po3B’siKeMO
OTpUMaHe PiBHAHHAI. 9¢=8; a=—

Bionosiov:

Vf(moqoswﬂ MOMEHT
¢ HeckiHueHHUH nepiogmy- ﬁl, TPEHYEMOCH

HUM OecaTKoBUM pApib,

nepioa AKOro MICTuTbL - 1 V saBpamHax 1—4 mopaiiTe y BUTIALI HeCKiHUeHHOTro Iepio-
n uncpp, Tpeba nomHo- IUYHOTO HeCATKOBOIO Npo0y 3BUUAMHUH APi6:

#utn Ha 10", Topi nepi- 9 4 13 11

of, uucrna, OTPUMMaHoro 1) —; 2) —; 3) —; 4) —.

B pPe3ynbTaTi MHOMEHHs, 3 9 15 45
AOpiBHIOBaTMME nepioay Y saBgaHHAX 5—8 3aIMUIIITL ¥ BUTJIALL 3BUUAMHOTO APO0Y UMCJIO:

nouyatkosoro gpoby.

5) 0,(7);  6) 0,(19);  7) 0,2(3); 8) 0,5(12).
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ﬁl MPUKIIAL 3
IlopiBuAiiTe UncIa a =% ib=0,1.
Pose’azanns
Kpok 3micT gji Pesynbtar pji .

KPOK 1 IleperBOopuMoO 3BUUaAIHUI APi0 % B HECKiH- %: 0,111...= 0,(1)

YeHHHUN HNepiognuYHUN JecATKOBUU ApPil.

.
........................................................................................................................ s
.

KPOK 2 llopiBHAemO orpumani umcia 0,(1) i 0,1. a=%=o,(1)=o,111_,_; b=0,1=0,100...

Orxe, a>b

Bionosiov: a>b.

(% TPEHYEMOCS

2 TIlopiBHaiiTe umncia:
1) a=3,467... i b=3,567...;
2) k=0,158... i m=0,518...;
3) ¢c=-5,294... i n=-5,284...;
4) x=-16,017... i y=-16,117...;

5) a=% i m=0,83;

6) b=0,36 i k=—.
11

IHTENEKTYANbHMH DITHEC
1 Busmaure, skum muo:xuHaMm (N, Z a60o Q) HaIeKaTh YKCIa:
—26; 17,3; 0; —1,16; —1%; J49; z%; - zi; J0,09;

~13,07; 1%; 2.1717.

2 Busmaure, AKi 3 HaBeJeHHUX TBEePIKEHb € IPABUJIbHUMU, ?p """"""""""""""""" "
a AKi — HempaBUJIbHUMMU: IHTEPHET- :

1 : MNOCHUNAHHA :

1) 5eZ; 4) 1362; ) —24eZ; [izHatncs Binblue Npo JOBEAeHHs

. ICHYBaHHA | aloHanbHUX yicen -

2) —22€N; 5) 0£Q; 8) %EQ; BwymomeTFe)l,o I:BepHYBLIJMCb no
3) 0eN; 6) 1,1212¢Q;  9) 0,17cN. , repreT AT ipy .
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" 3BEPHITb YBAIY!

s O0BOX Bif,'€MHMX umcen
6inbluMM € Te, Mopynb
SIKOrO MEHLLMM.

oooooooooooooooooooooooooooooo

MPUr AOLAMTE!

" BigctaHb d MK TOuKamM
A(a) i B(b) Ha Koop-
OMHATHIM npamin obuuc-
noTb 3a dopmynoto
d=|a-b|=|b-al.

. .
-----------------------------------

Ceprit Maenosuy Koponbos (1907-
1966) — yKpaiHCbKMM PapsAHCbKMH
y4YeHu y ranysi paketobynyBaHHs
Ta KOCMOHABTMKM, KOHCTPYKTOP
MEePLLUMX LUTYYHUX CYMYTHMKIB 3emni
Ta KOCMi4HMX Kopabnie.

Konu nig, kepiHuuTBom Koponbo-
Ba Byno 3anyLleHo KOCMIYHMM Ko-
pabenb, KUK NINOTYBaB MepLUMM
KOCMOHaBT-yKpaiHeLp [laBno [lo-
noemy, [laBno 3acniBae 3 Kocmo-
cy Ans [onoBHOro KoHCTpyKTOpa
voro ynobneHy nicHio «duentock
1 Ha Hebo...».
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(9]

IlopiBaAliTe Uncaa:
1) 2,635... i 2,(63);

2)1,251 >
4

3) 12,6(3) i 12,632; 5) % i 0,(125);

4) —O,(17) i-0,171; 6) —4% i—4,18.

3HalAITh BilcTaHb MidK TOUKAMU HA KOOPAMHATHIN IpsaMiii:
2

4) F(1,(3)) i E|—— |;

) #(1.3) 1 27

5) M(2\/§) i K(—sﬁ);

3) D(Gé) i C(-2,(45)); 6) L(-447) i P(1247).

PosramyiiTe B mOpAAKY 3POCTaHHA UMCJIa:

1) A(2,12) i B(6,3);

2) M(-2,4) i K(1,3);

1) a=2,(3); szé; c=2,35; d=2,4(3);

2) m=-2; n=-2,(4); k=-2,(3); h=-2,34.
PosTamiyiiTe B mOpAAKY cIafaHHS YMCA:

1) a=1,(36); bzl%; c=1,363; d=1,32(63);
2) m=-1,(3); n=-1; k=-1,33; h=—1i.

YTBOpPiTh IpaBUIABLHY YHCJIOBY HepiBHicThL i3 umcern a, b i c,
AKIIO:

1) a=21,(3); b=21; ¢=21,32;

2) a=-4,1; b=—4,(1); c=—16;

20 1
=—, b:2,1, :2—;
3) a 9 () c 5

4) a=4,19), b=—", c=4§;

3ABAAHHA I3 3IPKOIO

IlomipryiiTe, um € mogaHi TBepAKeHHA IIpaBUJIbHUMU. Bigmo-

Bilb OOT'PYHTYITE.

1) dAxmo a=+98, To a>10.
2) fAxmo x+0,(9)=1, To x=0,(1).

3) fIxmo xv/9 =4, To x=0,(6).

4) fIkmo a=+65-59, b=+65++59, T0 a-beN.



§13

3HAIO, BMIIO, MOXY @ OujiHroBaHHS1, BapiaHT 2 poboT —

B IHTEPHET-MIATPUML MipPYYHMKA
CAMOCTIMHA POBOTA Ne 11

1 BubepirThb umCIO, AKUM MOXKE BUPAMKATU- 5 3uaigite HAOJAMIKeHe 3HAUEHHS TOBXKUHN
cd KiJbKicTh KBUTKiB Ha BHCTaBY B Kaci kKoua (y cMm), pagiyc axoro gopiBaioe 20 cM.
TeaTpy. Bukonymoun 00UYKCIIEHHS, OKPYIJIITh YKC-

e ettt a et eene . JIO T O COTHUX.

A B B [ 5 | areeeeeessssssesiieii
641 A b B r
J1000 — 398,5 240
llllllllllllllllllllllllllllllllllllllllllllllllllllllllll 62,8 120 124 125,6

6 VYcraHOBiTH BifIOBiZHICTE MidK UMCIAMU
(1-3) Ta ix xapaxrepuctukamu (A-T).

A 5 B r llllllllllllllllllllllllllllllllllllllllllllllllllllllllll
0 —% 7,3 J7 4 1 -12 A HarypanbHe uncio
7 1.9 £ Iine ymecao, axe He
3 BubepiTh IpaBUJILHUN 3aIIKC. : ’ € HaTypaJlbHUM
.......................................................... Parionabie THCIO,
A b B r 3 V25 B fAKe He € ILIUM :
9eZ 3.z _6eN TeN r  Ippamiomamsne
SRS ARSI S C R B YHCIIO
4 BubepiTh nIpaBUJIbHY IOABiMIHY HEPiBHICTE.
SRR : 7 Topisusmitre wmera —/61 i —8.
A B :
1<vll<2 S<vll <4 8 TIlogaiiTe umcio 0,(1 5) y BUTJISAL1 3BUYAHO-
B r : ro HecKopoTHOTO npo0y. IlopiBHsaliTe uncaa
2<11 <3 1< i1<5 ¢ 0,(15) i Ng.

33

MATH FOR LIFE

3AZAYA «MOI3AKA B MAPLLUPYTHOMY TAKCI»

Ha cxemi pyxy MapmpyTHHUX TaKcCi 3a gABoOMAa KiJbIleBU-
MU MapHIpyTaMu JiTepaM¥W IIO3HAUYeHO 3yHmUHKHU (puc. 3). G F E D
Mapmpyr Ne 1 3aBmoB:KKU 24 KM NPOXOAUTH MOB3 3YOUHKH
A-B-C-D—-E-F-G-N-A, amvmapmpyt Ne 2 — 1moB3 3yIIUHKU

™ o
o

A-B-C-D-E-K-L-N-A.Ilpu uromy KE| NG, GE||[NK. N

Yeci mixkpoaBTOOyCcH Ha 000X MapIIPYTaX PYyXalOThCA i3 cepeaHbOI0 .

mBuakicrio 40 KM/rom, a iHTepBaJ PyXy MisK HUMU € MOCTiHHUM. A B C
1 fxa mosB:xkmHa MapiipyTy Taxci Ne 2? Puc. 3
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Pospin 2

MAMBYTHS NPOMECIS
Ty -

JloricTvk noBuHeH matn maTema-
TMYHY MIBrOTOBKY, NiAKPINNeHy
aHanitTMyHum  mucnerHsm. Oco-
BMCTI IKOCTI NOTICTMKA: YBAXKHICTb,
MYHKTyarnbHiCTb, KOMYHiKaberb-
HIiCTb, OpraHi3aTopcbKi 3gibHOCTI,
YMiHHsl BUPILLYBATH KinbKa 3aBHaHb
OfHOYACHO.

Al
1]

3aBpanHg 1 — [Mpuknap 1
3aBpanHg 2 — [Mpuknap, 2
3aBpanHg 3 — [Mpuknag, 3
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2 IIpoisg y mapuipyrHoMmy Takci Ne 1 komrrye 10 rpu. Beaskaroun,
110 BapTiCTh MPOI3AY 3aJIeKUTh JIUIIIE BiJl JOBKUHU MapPIIPYTY,
BUBHAUTE BapPTiCTh IIPOI3Ay B MapIIPpyTHOMY Takci Ne 2.

3 TITacakup migiiimos go synuHku K B TOM MOMEHT, KOJH Bif
Hel Bim’ixaso mapiipyTHe Takci. CKiTbKY XBUJIUH ITACAKUPY
IOBEEThCA YeKaTU HACTYyIHe, AKIIO Ha MapIIPYyTi IPaIiooTh
IBa MiKpoaBToOycu? HYacoM, IPOTATOM STKOTO MApPIIPYTHE TaKCi
CTOITh HA KOXKHI 3yOWHIT, 3HEXTYHTE.

4 Ha mapmpyTi Ne 1 mparoors aBa MikpoasToOycu. Busuaure,
CKLIBKY JOAATKOBUX MiKPOaBTOOYCiB MalOTh BUIXaTH HA MapIIl-
pyT, 100 cKopoTuTHu iHTepBaJ pyxy Ha 50 % .

AOMALUHE 3ABAAHHA

1 TIlopmaiiTe y BUIVIALl HECKiIHUEHHOIO AECATKOBOIO IPOo0Yy 3BMUYAii-
Huii api6:

1 2 17 19
1) —; 2) —; 3) —; 4) —.
) 3 ) 11 ) 18 ) 66
2 3anuIniTh y BUIVIALL 3BUYANHOIO IPO0Y YMCJIO:
5) 0,(5); 6) 0,(16); 7) 0,1(4); 8) 0,4(72).

3 IlopiBHAlNTE UmMcIa:

1) a=4,943... i b=4,843..; 5) a=0,38 i m:%;

8

2) k=1,625... i m=1,265...; 6) b=§ i k=0,24;

3) c=-8,888... i n=-8,808..; 7) a:7%’ b=§’ e=7,(5);
4) x:_20,336“' 1 y:—20,318...; 8) x:l,(13)’ y:].%, 2:%.

BMPABHU HA MOBTOPEHHS

3HaNAIThL 3HAUEeHHS BUPAa3y:

1) |-3];  3)|-4|+[9];  5)[12-20

.
b

;1) |4+3]-2-1

2) |-5

PN

;  6)[23-30

&

Te, Wwo 34aBanocs HE3AIHCHEHHMM MPOTSIFOM CTOJITb, LLYO
BYopa byno nuiie fep3HOBEHHOK MPIEID, CbOroAHI CTAE peasib-
HUM 3aBLAHHSM, @ 3aBTPAa — 3BEPLUEHHSM.

;  8)|34-35|-|-5-15|.

Ceprit Koponbos



APVIOMETUYHUIN KBALIPATHI KOPIHb 31 CTEMEHS].
2
§14  1oroxkHOCTI (Va) =a (a>0)Va’ =|a|

BUOPA [e Bu pisHanuce, Wo Take apUPMETHMUHUIM KBAAPATHMIM KOPiHb, HaBYMIIMCA MOro ]

pobysaru

CbOroaHI l l :
HSM KOpPEHs 3i cTeneHs

Bu nozHaliomuTecs 3 ofHIElO 3 KMIOYOBMX OiM B Kypci anrebpu — pobysaH-

Bu 3morkeTe nepeTBoproBaTM BUPA3M, LLLO MICTATb KOPEHI PI3HUX CTENeHis,

»

BMKOPMCTOBYIOYM BNIACTUBOCTI apUPMETUHHOrO KBafPATHOrO KOpPEeHs

AKTYAJNIbHA 3A0A4HA

s obmagHaHHSA aBTOCTOSHKY BUMIJININ 3eMEJbHY TiJIAHKY,
o Mmae opMy IPAMOKYTHOTO TPUKYTHHKA 3 KaTeTaMu 1o 18 m
(muB. pucysok). Busmaure BifgcTaHp Mixk Toukamu A i B.

Posg’sa3annsa

Bigcrans mixk ToukamMu A i B € DOBXKHHOIO TiIIOTEHY3U IIPA-
MokyTHOTO TpuKyTHUKAa ABC. 3 Kypcy reomerpii Bam BiKe Bino-
MO, II[0 TiIOTEeHY3y MOXKHA 0GUMCINTH 3a GOPMYJIOn ¢ =+a’+b% ,
e a i b — KareTu TPUKYTHHUKA, ¢ — HMOro rinmorenysa (Teopema
ITidparopa).

Crkopucraemocs Iiieio (popMyJIoo: AB=+AC%?+CB?, roxi

AB=+182+18% .
3HaXO,I[I/ITI/I 3HAQYE€HHdA IIbOI'O Bnpasy, BI/IKOHyIO‘II/I ].'IOCJIi,HOBHO

3a3HaueHi mii, He gyKe 3pyUHO. 3BeAeMO IMOAiOHI JOJAHKY B ITiTKO-

peHeBOMY Bupasi, orpuMaeMo AB = V2-182% . 106 obuucauTy 3HA-
YeHHS I[LOT0 BUPAa3y, CJIiJ 3HATH, IK 3HAXOAUTH KOPiHb i3 JOOYTKY
Ta KOPiHb 3i cTemeHsa. Y momepenHbOMY maparpadi BU HaBUMJIHCS

2
3HAXOJAUTHU UNCJIOBEe 3HAUEHHS BUPa3y (\/a ) . ¥ nuvromy naparpadi

Ja?).

2
BU Ji3HaeTecsd, YNM BipidHAIOTHCA BUPaA3U (\/a) Ta

rFOJIOBHA IAES

Bu maBumiuca mobysBatu apuMeTUUHUN KBaApaTHUN KOPiHb
i3 umcaa. Hagami Bu 6ymere BuKoHyBaTu apudmMeTuuHi mii 3 Bu-
pasammu, M0 MiCTATh KOPEHi, y TOMYy YUmcJi JoOyBaTu KBagpaTHUI
KOpiHb 3i cTemenda abo migHOCUTH apu(PMETUUYHUN KBaAPaTHUI KO-
PiHB 1O cTemeHs.

Karer

* Y Kurai pobynu Hapewuti cnpas-
XKHIM KBagpaTHWI KopiHb (OuB.
¢oro).

* Y CrapogasHin IHgii Hesiome
Ha3WBarM «Myna», LLLO 03Ha4arno
«MOYATOK», KOCHOBA», «KOPIiHb
(nepesa)». Apabu BukopucTO-
BYBanM CMOBO «AKi3p» i3 TMM
CaMMM 3HaueHHsm. E€sponenui
nepeKknanM Moro Ha natuHy sK
radix — KopiHb. TaK BMHMK Ma-
TEMATUUHUI TEPMIH «pagyKany.
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Pospin 2

KJTKOYOBI TEPMIHA
cTeniHb

apUPMETUYHMI KBAOpaT-
HUM KOPIiHb 3i cTeneHs
nigKOpEeHeBMM BMpPa3
mopmynb

nigMOA[YIbHMI BMPa3
nopsaoK LM

" 3BEPHITb YBATY!

Y Bupasi \/a72 3MIHHa @ MoOXe
HabyBaTh Byb-IKMX 3Ha4YeHb,
OCKINbKM 3HaYeHHs a2 3aBXaM

€ HeBif,' €EMHMM, TOBTO 3HAYEHHS
KOPEHS 3aBXOM ICHYE.

Y Va? =|af
(J;)zza, a=0

_[a mpua=>0;
1) |a|_{—a npu a<0.

2) dAxmo a>0, o —a<0;
agmo a<0, o —a>0.
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Hampuknan, Tpeba o0uMcaIuTH 3HAUEHHS BUPa3y (\/g)z
daxTuuHO Tpeda J00yTH KOPiHb i3 JeAKOT0 Urcia, a IOTiM OTpuMa-
He 3HAUeHHS KOpeHdA 3HOBY IifHeCTH A0 KBaapara. TakuM 4mHOM,
MU IIOCJIiJOBHO BUKOHAEMO [IBi B3aeMHO oOepHeHi aii: mo0yBaHHS
KBaJpaTHOTO KOpeHd i migHeceHHs mo KBaapara. Came ToMy 3Ha-
YeHHS IIiTKOPEeHeBOTO BUPAa3y HEe 3MiHUTLCH.

OT:xe, IPU HEBiX' €MHHX 3HAUEHHSAX 4 € CIPaBeAJUBOIO PiB-

2
HicTb (\/g) =a.
2 2
Hanpuxnan, (\/5)2 =9; (\/2016) =2016; (\/m4 ) =m?.
A Temep 3’sicyemo, umu OyJe cupaBeIJIMBUM 3aIllC \/aizz a.

CrpoOyeMo 3HAWTH 3HAUYEHHSA BUPA3y \l(—6)2 . fAx1o obumcaro-
. 2 .
Bart; fioro sa dopmynono Va’ =a, marumemo: /(-6)" =-6. Ileit

pesyJabTaT HenpPaBUJIbHUMN, OCKiIbKU —6<0.

Temep ckopucTaemMocsa IJs 00UHCIeHb TUM, IO A0 KBajapaTa
MOJKHA IIigHeCcTu OyAb-AKe YNCJI0, OTPUMAaBIIN HEBiJ’eMHe UICJIO.
Maewmo:

(-6)° =36, 36>0; |/(—6)" =/36 =6.

BucHOBOK: OCKiNbKM 3HaYeHHsS KBaApPaTHOTO KOpPeHSA He
MOJKe HaO0yBaTH Bifg’ €eMHHUX 3HAU€Hb, TO CIPaBeIJINBOIO € (POPMY-

1a Va? :|a|. 3ayBa)KUMO, IO IIA PiBHICTH BUKOHYETBHCS i AJA
a=0,1ig1a a<0, ToOTO € TOTOXKHICTIO.

Hanpuxmaan, \/8_2=|8|=8; \[(—13)2 =|—13|=13; \/0—2=0.

" KJIFOYOBMIA MOMEHT

ApupmernuHUN KBagpaTHUN KOPiHb IIOBUHEH HAOyBAa-
TH TiJIBKY HEBil’€MHUX 3HAaUeHb. BUKOPUCTAHHS (popMy-

[2 .
JIN a = | a | JO3BOJIAE€ OTpHMMAaTH HeBl,Z[’(—:MHe 3HAUEHHA
KBaJPaTHOTO KOPeHsd, OCKimbkm |a|>0.

" MPUTAOAMTE!

1) Po3KpuTTS MOAYJIS 3aJ€KUTh BiJ 3HaKa HMiAMOIYIb-

HOTO BUpAaay.
2) Sxmio ¢ — momaTHe UmMCJI0, TO — — BiJ’€MHEe YKCJI0;

AKIO ¢ — Big eMHe YKMCJIO, TO —a — AOJaTHE YKCJIO



ﬁ] MPUKIAL 1
O0unciiTe 4~\[(—5)2 .
Posé’azanns
Kpok 3mict gt

Bidnosidv: 20.

(% TPEHYEMOCS

1 O6GumciiTs:

1) V52 ; 1) 4V6% ; 7 -2
2) V72 ; 5) 6,(-10)° ; 8) —% (-1,6)° .

3) 2J27;

ﬁ] MPUKIAL, 2

6) 3y(-14);

1
CmpoctiTh Bupas E-\/36a2 .

Posé’azanns

3micT gji

IlepeTBOpuMO Bupas v 36a? , nogasmu OiTKopeHeBUll BU-

§14

NMEPEPBA HA JIOT'KY
Bipomo, wo 2 y keagpari gopis-
vroe 4, 10 y keagpati — 100, no-
noswuHa y kBappati — 1/4, petuHa
y kBagpati— 1/9. 9k Ha Bawwy oym-
Ky, YHOMY [LOPIBHIOE KYT y KBagpari?

cravm \a® =|a| i [ab|=|al|b].

HobymnemMo KBagpaTHUN KOPiHb, CKOPUCTABIIINCH TOTOMKHO-

IIpoananisyeMo oTpuMMaHui BUpPa3: MOAYJb HEMOXKJIUBO | 1
: : V364’ 6a)’ =
KPOK 3 POSKPHTH, OCKLIBKI MU He 3HAEMO 3HAKA IiJMOXYILHOTO Y = ( a) =
BUpPAaay. 1
= 2{6a]=>-6-|a[=2[a

Bidnosidv: 2 | a | .
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ﬁl MPUKJIAL 3
CmpoctiTh BuUpas ——\/64a , axIio a<0.

Posze’a3annsa

Kpok 3micT gii Pesynbrar giji

KPOK 1 TIlozamo mizxopeHeBuii BUpa3 SK KBaApaT OZHOYJIEHA. /6 442 = ,(8 a)2

3anuc po3s’a3aHHs:

——+/64a? =——./8a ——|8a|———8(—a) 4a

?
41 BILOMO BAM? Bzanoezé?b. 4a.

KeireHb 2016
MH |BT | CP|4T | AT/ C6{HA

@ss?a

9

112 131415 16|
3
a

% TPEHYEMOCS

213
10

e e 2 YV saBmaHHsaX 1—-4 3HaixiTh 3HAUEHHS BUPA3y:

) s 1) 3vVa?, axmo a=0,6; 3) 4vc?, sxmo c=-1,3;
[leHb KBagpaTHOro KOpeHs Big-
3HayaloTb B fAeHb, KOMM | 4Yuc- 2) 6+/b> , axmo b=0,4; 4) 7Vn? , Ko n=-1,2.
no, i NOpSAKOBMH HOMEP MiCsLs Y saBmaHHAX 5—8 CIPOCTiTH BUpas:
€ KBagPaTHUMM KOPEHSAMM 3 umc- 1 1
na, yTBOPEHOro ABOMa OCTaHHIMM 5) —\/16(12 ; 7 g\/25k2 , axmo k>0;
uMcppamu poky. Buseunocs, wo 1
MPOMIDKOK MK CBSITaMM Y POKax 6) —\/81b2 8) —E\/36m2 , ko m<0.

CTAHOBUTb I'IOCJ'IiJJ,OBHiCTb HENapHUX

uncen: 3, 5, 7... Ynepuue ue cBsto ﬁl MPUKINAL 4

Big3Haumnm 9 Bepechs 1981 p.
Cupocrits Bupas 4Vm% .

Posé’azannsa

Kpok 3micT gii Pesynbrar giji

: Ilogamo minkopereswmit Bupas m®° BUIVIALL KBajpara 2
: KPOK 1 i AKOD b y A AP /mﬁo _ (m30)

OJHOUJIEHA.



Kpok 3micT gii Pesynbrar giji
: 2 :
: KPOK 2 Mo6yzemo xBagpaTHHUil KOPiHE 3 OTPUMAHOTO BUPA3Yy. (m30) =‘m30‘ :
Ilox K CcTe m° € , m3°>0. Pos-
KPOK 3 OKA3HUK CTEeIeHs IIapHUM, TOMY ‘mgo ‘:mgo :
KPHUEMO MOZYJb. :

KPOK 4 Buxonaemo gif0 MHOXKeHHH. 4m3°

2
3anuc poss’a3annsa: 4 m% =4 (m30) :4-‘m30‘:4m30.

. i 30
Bidnosidv: 4m°". Y BIDOMO BAM?

(% TPEHYEMOCH R S RIE
o e [ e S RS e I
3V saBpanusax 1-4 o0uucaiTh: 'E; i; :‘:i- Z f; T ’% ";/ M
0 o8 R TN el g B
1) V5*; 2) V10*; 3) y(-2)°; 4) (-6)". B e B i
e ; Alie 3 8 dy‘,
V 3aBgaHHAX 5—8 CIpPOCTiTH BUpAa3: EIEIM L SIS
19 [ 34 TepMmiH «papukan» BMKOPMCTO-
12, 34 .
5) BVx"; 7) ava™ mpu a>0; BYFOTb TaKOX | B MOBO3HABCTBI.
6) 9 ¢p28 : 8) -b [b42 pu b<0. Paﬂ,l’ﬂ.(aJ?OMv"laCTo HA3MBAKOThb |€:
pOrnigiuHMM K04 — NPOCTHM
EI NPUKJIAL 5 iEpOrNich, SIKMM € YACTMHOKO CKNaf-
HOro iepornidpa i MOXe MOSCHUTH
CnopocriThs Bupas wyZ —-4y+4 upu y=>2. NOro 3HaYeHHs.
Poss’asanua
Kpok 3MmicT pit Pesynbtat giji

:KPOK 1 Tomamo migxopeHesuii Bupas y2 -4y+4 y Burnazni xksa-
: IpaTa JBOYJIeHA.

: KPOK 2 3amnuineMo 3aJaHUN BUPa3 Y BUTJIAAL KBAAPATHOTO KOPEHsI
. . 2 2
3i cTemens. y'-4y+4 =4(y-2)

: KPOK 3 HobynemMo KBagpaTHUHN KOPiHb 3 OTPUMAaHOI'0 BUPAa3y, CKO-
‘ J -2)" =|y-2|
pHCTaBINNCHL (POPMYJIOIO a? :‘a‘ . (y y

KPOK 4 Posxkpuemo mMonyJib, IpOaHANI3yBaBIIN 3HAK migMoayab- Ilpm y=>2 y-220,
: HOTO BUpAa3y mpu y=>2. TOMY |y_2|:y_2

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Banuc posze’azanua: \y* —4y+4 =\}(y—2)2 :|y—2|.

Ilpu y>2 orpumaemo: | y—2 | =y-2.
Bidnogidv: y—2.

145



Pospin 2

41 BIDOMO BAM?

: y
L

RO o S W B 1

35

[lo nosiBu KanbKynsTOpIiB KBapPaTHI
KopeHi fobyBanu pisHiMK MeToaa-
MW — apPUPMETHYHUM, TEOMETPHY-
HUM, rPyBOrO OLHKONO, CTOBMYM-
Kom, meTofom lepoHa, meToflom
HbroToHa, 3a ponomororo nora-
pUdMiLHOI MiHiMkK Towo. Y 1817 p.
MNitep Mapk Poxke 3anponoHysas
HOBY LUKany NorapMMIYHOI MiHik-
KM Ans oBuYMCneHHs KOpeHiB i cTe-
neHie uicen. Y 1972 p. komnaHis
«XbtonetT-lNakkapa» BunycTuna
NePLUMI KULLEHbKOBMM KambKyns-
Top. He muHyno # 10 pokis, sk
norapuMidHi AiHIMKKM NpPaKTMYHO
BMMLUMM 3 YXKMTKY. Hapasi ocBiveHa
NtoAMHA 3HaE TabrMuto KBapparTis
Big, 1 mo 20 Hanam'sTb.

2) dxmo a>0, to —a<0;

agmo a<0, o —a>0.

ooooooooooooooooooooooooooooooooooo
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% TPEHYEMOCS

4 CopocTiTh BUpas:

5) —2vt2+10t+25 mpu t<-5;

2) |(a-8)" mpm a<8; 6) %\/9c2—18c+9 mpu ¢>1;

3) Jx?-14x+49 mpum x<7; T) —F—2
\/x2—4x+4

[ 2
4) V9x%+6x+1 mpnm x>—%; 8) No'+8a+16 npu a>-4.

a+4

1) (y+6)2 npu y=>—6;

opu x<2;

IHTENEKTY AJIbHUM DITHEC

1 O6GumciiTs:

1) 2(-11)%;  3) % (=50)%;  5) y(=2)° +5%;
2) 8.(-0,2)%; 1) g L8)?; 6 %\/(—6)2 —% (~14)? .

2 OO0OuucIiThL 3HAUEHHS BUPA3y AJA 3aJaHUX 3HAUEHb 3MIiHHOI:

1) Va2, a=-4; 3) 4ym?, m=-0,3;

2yt y=3; 4 -5V, t=-2;
3 CopocTtiTh Bupas:

1) -6yy? ; 3) m? —a? ; 5) —x010 ;
2) %\/36m2 ; 4) V41?2 +449¢2 ; 6) %\/4&0"0 )

4 CmpocTiTs BUpas:

1) Va? +\/4m2, akmo a<0, m=0;

2) 2y16¢? —é\/gyZ, axmo ¢>0, y<O0.

5) 1 E?, k=-21;
7

6)% p?, p=-81.

5 CmpocTtiTh Bupas:

1) Ve?2-12¢+36, axmo ¢<6; 3) VOkZ-12k+4 , axmo k<§
2) y?+18y+81, armo y<-9; 4)\16y>+24y+9 ,axmo y<—%

.
b



3ABAAHHA I3 3IPKOIO

ITomiprytiTe, un € momaHi TBEPAKEeHHA MpaBUJIbHUMU. Bigmo-

Bigb OOT'PYHTYIITE.

1) 3HaueHHA BUPa3y Va? mopiBHIOE 45 mpu a =-45.
2

2) 3HaueHHsS BUPAa3y (210—310) IOPiBHIOE 310 _910,

3) slxkmpo c<0, To V16¢? =—4c.

9x?% =3x.

4) SfAxmo x>0, To

5) 3HaueHHA BUpPAaA3y Vb? mooxe OyTH Bin’ €MHIM.

MATH FOR LIFE

3AO0AYA «TAKCI»

Y woTuphOoxX KOMIIAHIAX TaKci, AKi crmeIliamisyoTbesa Ha mepe-

Be3eHHi mmacaykupis, AifoTh Taki Tapudu (guB. TAOIUIO).

1

1) V32 ;
2) V102 ;

Komnanis Takci

«ITauc» 15 rpH 3a mepiri 2 KM, motiMm 3,5 rpH 3a 1 KM
«BpaBo» 15 rpH 3a mepiri 2 KM, moTtiMm 3,3 TpH 3a 1 KM
«Exonom» 15 rpu 3a 1-# KimomeTp, moTim 3,5 rpH 3a 1 KM

ITocayramMmu akoi KommaHii ciif cKopucraTucs, 100 BapTicTh
MOIBAKM Ha BifcTaHb, He OiNbINY 3a 2 KM, OyJla HATMEHIII00?

PospaxyiiTe BapTicTh MOI3AKM Ha BiACTAHb D KM, SKIIIO IIOCIAYTY
HaJacTb KoMIlaHia «BpaBo».

PospaxyiiTe BapTicTh moisaKkm Ha BigcTamb 17 KM, AKIIO MO-
CIyTy HajacTb KoMIaHia « EKoHOM».

ITocnyramu ssxkoi xoMmaHii ciim cKopucTaTucs, 100 BapTicTb
moisaKM Ha BifcTaHb 22 KM OyJia HAIMEHIIIOH?

AOMALUHE 3ABAAHHA

O0YmCIIiTD:
2 2. _2 J_36)2-
3) 3525 5) 8(-7)%; 0 (-36)"
4) 51125 6) 2((-17)%; 8 —% (~4,2)

Benpxamin DpankniH (aHrn.
Benjamin Franklin; 1706—1790) —
MOMITUYHMI [jisid, OMNIOMaT, yde-
HUM, MMCbMEHHUK, Buaaseub. OguH
i3 3acHoBHukiB CLUA. 3anpono-
HyBaB MPOEKT BMMCKaBKOBIABOAY,
BMHaMLWOB BidpoKanbHi OKynspH,
EKOHOMIYHY ManorabapuTHy miy
BN [OMY, CTBOPMB MepLly fe-
TanbHy KapTy [onmbdcTpimy, 3a-
cHysaB nepwy B CLLUA ny6niuny
6ibnioTeKky TOWO.

41 BIOOMO BAM!?

Y BcbOoMYy CBITI 3apas gepani nony-
NFPHILLMMM CTatOTb CreLianbHi Mo-
BinbHi LOQATKM NS BUKIMKY TaKCi.
Macaxkup moKe 3aMOBWTH aBTO,
nobauntn Ha KapTi, ae nepebysae
MalumHa, Ta Bubpatn Bogis, O3Ha-
MOMMBLUMCb i3 MOrO PENTMHIOM.

Al

17 ]
3aBpaHHs 1 — [Mpuknap, 1
3aBpanHs 2, 3 — [Mpuknagy 2, 3
3aBpanHs 4, 5 — [puknag 4
3aBpaHHa 6 — [lpuknap, 5
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Pospin 2

2 3HaiAiTh 3HAUYEHHS BUPA3y:

1) 2Va? , axmo a=0,7; 3) 3vVe? , armpo c=-1,6;
2) 5vb? , axmo b=0,3; 4) 8Jn?, srmo n=-1,1.

3 CopocriTh Bupas:

1) %\/4%2 ; 3) %\/9a2 , AR a>0;
1 1
2) E\/100m2 ; 4) —Z\/400b2 , AKImo b<O0.

4 OO6uuciiTe:
nss T 9 et o -2f
5 CupocriTs Bupas:
1) 7y 3) eve'® , axmoc>0;
2) 24n? ; 4) 2422 | axmo z<0.
6 CmpocTiTs BUpas:
1) J(y+4)’ mpm y>-4;  5) -5Vt2+12t+36 mpu t<—6;
2) (a—l)2 npu a<l1; 6) %\/402—8c+4 npu c=1;

3) Vx?-4x+4 mpm x<2; 7) % mpu x<3;
x“—6x+9

2
4) V2 +10x+25 mpu x>—5; g) Yo *1evdd 7.

a+7
BMNPABMU HA NOBTOPEHHSA
‘ BubepiTh mpaBuibHiI piBHOCTI:
_ 1) 40%=52.82, 5) 3'8.(-11)'° =33'8;
Mocsig — ue wkona,
4@ YPOKM KOLITYIOTb OPOro, 2) 362 =42%.92, 6) 521 .(_13)21 — 6521,
ane ue — €4MHa LUKONaA, 35
12 _ol2 x12 3.2 (3
Ae MOXHAa HAaBYNTUCH. 3) 15'% =3'4.5'=. 7) -1 =2 .
b 1035 b
Benprkamin DpaHKniH — 41
4) 14%0 =220.7%0; 4 27 :(3) :
1441 2
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BJIACTUBOCTI APUDOMETNHHOIO KBAAPATHOIO
§ 15 KOPEHA. APUDODMETUHHNIN KBAOPATHUWN KOPIHb
3 JOBYTKY | HACTKW

BYOPA {e Bu HaBuMnucs obumcntoBatH KOpiHb 3i cTeneHs ]
»
CbOTrOHI l I Bu nosHaliomuTecs 3 obyBaHHIM KBaAPATHOrO KOpeHs 3 JO0OYyTKy i 4acTku
ﬁ
3ABIKIM Bu 3mMo)keTe eKOHOMMTHM Hac Ha BMKOHAaHHSI PO3pPaxyHKiB, PO3B'A3yroum
) 33pa4i NPaKTUYHOrO 3MICTY

AKTYAJNIbHA 3A0A4HA

¥ crapmux KJjgacax BH Ai3HAETECd, IO MIBUAKICTh, 3 IKOIO TLJIO
Xa€eThCsA HAaBKOJIO 3eMJIi mo KoJy paziyca R ming miero cuiau Bce-
Py y paaty AA Y411 BIDOMO BAM?

. . M
CBiTHBOTO TSAKIHHS, MOKHA o0uucaIuTU 3a popmyJiow v =,|G-— ,

me G — rpasirtariiina crana, M — maca 3emui. [Jig BU3HaUeHHS
Imiel MBUAKOCTI MOKHA OOUMCIUTH HiJKOPEeHEeBUH BUpas, a IMOTiM
IOOYyTH KOPiHb. A MOXHAa 3pO0UTHU iHAKIIIEe: OKPEeMO JOOYTH KOpeHi
3 Beanuud G, M i R, CKOPUCTABIINCH IPABUJIOM 3HAXOMKEHHS
KopeHs 3 moOyTKY i wacTku. IIpoanasisyBaBmiu pisHi BapiauTu
HOPAAKY Oill, MOKHA BHOpATH ONTHUMAJBHUI CIIOCI0 O0UMCIeHHS

BHAYEHHS JAHOTO BUPABY. Kocmiunmuii anapat Dragon V2, pos-

pobrnenni kopropaujeto SpaceX,
Ha3MBalOTb «KOCMIYHMM TaKCi».

FTONOBHA IAEA Lien anapat Moe [OCTaBUTH Ha

Mi>KHapopHY KOCMIYHY CTaHLto Ta

oO0yBaHHS KBaApaTHUX KOPEHIB i3 MaTeMaTUYHUX BUPAa3iB noBepHyTM Ha 3emmio o 7 ocib.

YacTO 3BOJUTHCS O BHAXOKEHHS KOpeHs 3 JoOyTKY abo 4acTKu. TOYHICTb HOro MOCamKM Ha 3emmto

Bu B:xxe BmieTe moOyBaTu KOpiHb 3i cTenena. ¥ mpomy naparpadi NOPIBHSIHHA 3 TOUHICTIO MPH3EMNEH-
BU JIi3HaeTecd, AK BOOyBaTH KOPiHB i3 ZOOYTKY Ta YaCTKH. HA renikonTepa.

APUDMETUYHUA KBAAPATHUMA KOPIHb I3 [OBYTKY

Teopema 1 (KopiHb i3 fOOYTKY)

ApUDMETUUHUI KBABpPaTHUM KOPiHb i3 JOBYTKY HeBig' €MHMX —
MHOMHMKIB OPIBHIOE [OBYTKY KOPEHIB i3 LiMX MHOMHMKIB: <3AHAM'9TAMTE! g

Jab =Jab, a>0, b>0.

oooooooooooooooooooooooooooooo

Hosederns MPUr AOAMTE!
1106 moBectu, 110 \ab = \/g \/b_ npu a=>0, b>0, caixg fosectm [ > ) :
IBa TBEPIKEHHS: s va :| a | , @ — Bypp-siKe uncno; :

1) Jab >0; 2) (\/;\5)2=ab. 5..(\/3)2=a,axm.o a>0



Pospin 2

KJIKOYOBI TEPMIHA
apudPMeTUYHMIM KBagpaT-
HUIM KOPIiHb
KOpiHb i3 foBYyTKY
KOpPiHb i3 YacTku (gpoby)
niAKOpPEeHeBUM BMPa3
KOpPIiHb 3i CTeneHs
Mmopynb YMcna

* 3BEPHITb YBATY!

: Teopema 1 cnpasepnmea pns
* LOBINbHOI KiNbKOCTI HeBif' e MHMX
© MHOXHMKIB:

Jabe =\ab e ;
V39 - \/Z\/a \/7

(n — HatypanbHe umcro).

a 3AMAM' ATAMTE! >>

150

3a o3HaueHHAM apu(pMETUYHOI0 KBaJAPaTHOTO Kope-

KPOK 1 4 Ja >0, b >0, omxe, Jab >0

.................................................................................................................................... .

2 2 2 :
KPOK 2 (\/g\/b_) =(\/a_) (\/5) (3a BIacTUBiCTIO ITifHECEHHA :
DOOYTKY O CTeIeHs). :

Teopemy moBemeHO.

Posrisaemo Takmit mpukian. Bupas \/% Mae 3MiCT, OCKLIbKU
36>0. [na sHAXOMKeHHA 3HAUEHHS IILOTO BUPA3y CKOPUCTAE-
MOCH O3HAUEHHAM apu(pMeTHUYHOTr0 KBaAPATHOTO KOPEH: \/% =6,
ockinmpxm 6>0 i 6%=36.

Tenep nogamo uucio 36 y suriazi nodytry (—4)-(-9). Uu mae

3MicT Bupas A= (—4)(—9) ? Tax. O0UYKCIANMO IIOKPOKOBO HOTO

3HAYEeHHS: ./(—4)(—9) = \/%, oTKe, A=6.

A uu moskHa 3anucatu A =+/—4 /-9 ? Hi, ockinbku 1e cyme-
PeYnTh O3HAUEHHIO apu(MEeTHUYHOT0 KBaJpaTHOro Kopens. Toxi
AK M00yTHM KOpiHb i3 JOOYTKY ABOX BiA €eMHMX MHOXKHUKiIB? 3a-

CTOCYBABIIIY MOZYJIb: \/(—4)(—9) =\/| —4| ~\/|—9| =\/Z~\/§=2~3=6.

TakuM yMHOM, apUPMETHUYHUN KBaApaTHUHA KOpPiHBL i3 He-
Bifi’eMHOTO BUpAasy, II0 € JOOYTKOM JBOX MHOKHUKIB, JOPiBHIOE
IOOYTKY KOPEHIiB i3 MOAYJIiB IIMX MHOXKHUKIB.

meoqowm MOMEHT
= Jab - ] .

e ab>0, Tooto a=0, b=0 ato a<0, b<0.

Teepa)KeHHsl, o6epHeHe A0 TeopemH 1

o6 MOMHOMMTU apUPMETUYHI KBAOpPaTHI KOPEHi, MOXHA
MOMHOMMTH IXHI NigKopeHeBi BUpasmu i 4obyTH KOpiHb 3 OTpH-
maHoro pobyTKy:

npu a=>0, b>0 maemo: Ja b =ab



§15

ﬁl MPUKJIIAL, 1
O6umcmits: 1) +/100-49;  2) /0,04-400; /3218
Posg’azannsa
Kpok 3micT gt Pesynbtar giji
1) . . .
: OckinbKy miKOpeHeBUH BUPas € HOOYTKOM JOJATHUX YUCENT, /100-49 =+/100 -4/49 =
: KPOK 1 :
: sacrocyemo gpopmyry vab =~/a/b, a>0, b>0 (teopemal). — 10-7=170 :
2) IligkopeHeBUil Bupas € NOOYTKOM HOJATHUX UYHCEJ, TOMY
RHOIE 1 3acrocyemo opmyiry +ab :\/E\/g, a=0, b>0. V0,04-400 =0,2-20 =4
3) 3ayBasKuUMoO, II[0 TOUHMX 3HA4YeHb /32 Ta 18 He icuye. 39-16.2:
: KPOK 1 Poskmragemo umcia 32 i 18 Ha MHOXKHUKHK TaK, 100 OAWH 18-9.9 ’ :
: i3 MHOKHUKIB OYB TOUHUM KBaJpaTOM. - :

: 3anuiieMo TiJKOpPeHeBUil BUpas3 y BUTJISALL JOOYTKY UOTH- \/32~18 :\/16-2'92 = :
: KPOK 2 prox oTpuMaHUX MHOMKHUKIB i ckopucraemocs (hopMyJIOIO _ ,16-9- 92 _ \/ﬁ ) \/9_ N :
Jab =Jab, a>0, b>0. =4.3.2=24

Bidnosidv: 1) 70; 2) 4; 3) 24.

% TPEHYEMOCS

1 OGunciirs: g seencenenseanctnenseancenans .
1) V25-81; 3) J0,09-64; 5) V12:75; 7) J1,12-5,67 ; Ja+b #Ja ++b ,
2) J16-900;  4) /0,36-100; 6) v45-20; 8) V1,92-1,47. ° [a—b #-Ja —Jb :

(a>0, b>0).

ﬁl MPUKIAL 2

O6uncaits V122 -82 .

Poszs’azannsa

Cmocio 1

Kpok 3Mmict pii PesynbTat gji

KPOK 1 Posknazemo Bupas 122 -8? ma muoxmuku. lua 192 _g?2 :(3.4)2_(2.4)2 =
: IIbOT'0 BUHECEMO CIIJIbHUU MHOMKHUK 32 OYKKH. —32.42 _92 42 _42 _(32 _22)

...................................................................................................................................................................................................................... K
.

: HobynemMo KOpPiHb 3 OTPUMAHOTO JOOYTKY: T ) —

e — |

I MHOKHUK m' 24-\/32—22 24'\/9—4 24\/5



Pospin 2

Crnocio 2

Kpok 3micT gii Pesynbtar gji

: Poskiiagemo nigkopeHeBUil BUupas Ha MHOKHUKU 34
" KPOK 1 ®opwmyuoro pismuni ksanparis. Poskiazemo npy- 12282 =(12-8)(12+8)=4-20=
. ruii MHOKHHUK JOOYTKY Ha MHOXXHHUKH TakK, I00 _—4.4.5

OnWH i3 HUX OyB TOUHUM KBaJapaTOM.

JloOymemMo KBagpaTHUII KOPiHb 3 OTPUMAHOTO JI0-

" KPOK 2 OyTry. 3ayBasKuUMO: OCKiNbKI J5 He mae TouHOTO 5
3HaueHHA (MOKHA 3HAWTU TiJIbKK HaOJIMKeHe 3Ha- V4:-4:5=v4"-5 = 4\/g

YeHHs), TO BiAHOBiAb 3aJUINNMO Y BUTJIALL 4+/5 .

Bidnosiodv: 4\/5 .

% TPEHYEMOCS

2 OO0OuucJaiTe:

1) J9-(15+34); 5) v20%-167 ;

2) [16-(23-19); 6) V897 -80% ;

B 3) [(41-40)-(41+40) ; 7) 282 82 ;
Fa?+b? #a? +\b?, 1) |/(85+10)-(35-10); 8) V542 -452 .

ﬁl MPUKNAL 3

° 'E 3HalgiTL 3HaUeHHA SOOYTKY /17 -4/68 .

Posé’azanns

Kpok 3micT aii Pesynbtar gji

: 3acTocyeMo (popmysry \/g\/gzm, az0, b=>0 V17 /68 =17-68 =/17-17-4
‘KPOK 1 (rBepmsxenus, obepHeHe q0 Teopemu 1). Poskaame-
: MO YHCJO 68 Ha MHOMKHUKHU, OOUH i3 AKUX € TOU-

HUM KBaJpaToM.

: TN
:KPOK 2 [TobymemMo KOpPiHB 3 OTPHMAHOI'O AOOYTKY. 17-17-4 =V4-17° =
: =4 172 =2.17=34

Bidnosidv: 34.
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% TPEHYEMOCS

3 3HaigiTh 3HaUEHHSA BUPA3Y:

1) V2418 ; 4) /80 -1/0,2 ; 7) 56 T 162 ;
2) /20 /5 ; 5) V13 /52 ; 8) V5 V375 /27 .
3) /0,5 V8 ; 6) V19 V171 ;

ﬁl MPUKIAL, 4

ITomaiiTe Bupas y BUTIALi JoOYTKY i 3HAWAITHL JOOYCTUMI 3HA-
YeHHA 3MiHHUX, IO BXOAATH Y BUPAa3:

1) +144a; 2) J16mn .
Posé’azanns
Kpok 3micT pji PesynbTar pgji

Cxopucraemocs Teopemoio 1. ITpoanarizyemo 3uak

3MiHHOI @ 3 OTJISAY Ha Te, IO IiIKOpeHeBuil BUpas N44q =144 - \/_ ~12 \/g 2 a>0 :
. - - ’ .
MO:Ke OyTH JuIlle HeBil eMHUM. :

Cropucraemocs Teopemoro 1. IIpoananrisyemo sra- V16mn =16 -\mn =4\Jmn ;

KU 3MIiHHUX m i n 3 orada4y Ha Te, IIO HMiJKOpeHe- mn >0, Ko m i n MaloTh OOUH :
BUU BUpa3 MOKe OyTU JIMUIIe HeBiJ eMHUM. 3HaK, To6Tto m=>0 i n>0 abo :
m<0in<o0 :

Buxropucraemo opmysry apu)MeTUUIHOTO KBaapaT- \/—
HOT'O KOpPeHs 3 HeBil’eMHOTO BHpasy. mn

3amnuineMo BiAIIOBiAL. 4\mn , abo 41/|m|,/|n "

Ie m i n — OmHOro 3HAKa

Bidnoeide: 1) 12Ja, ne a>0; 2) 4ymn =4,|m|||n|, ne m

i n MaOTh OIUH 3HAK.

% TPEHYEMOCS

4 TlomaiiTe Bupas y BUIIAAL OOYTKY i sHAWAITL momycTuMi 3Ha-

YeHHS 3MiHHUX, III0 BXOAATH Y BUPA3: V/E :\/M\/F )

1) V16a; 4) \225m ; 7) \9xy ; ‘' pe ab>0,
2) /360 ; 5) V-81a; 8) V-25kn . : 710610 @20, >0

3) V169x ; 6) +-100c ;

abo a<0, b<O0



Pospin 2

g 3ANAM'ATARTE! D>

41 BIOOMO BAM!?

_“-

MpisHwi ComatHi, sKka Hapogunacs
B 1998 p. B IHpji, ymie BuKOHYBa-
TM MOAYMKM CKNafHi MaTeMaTWyHi
obumcrnenns. Y 6 pokie BoHa Bxe
[0[,aBana M MHOMNa BENUKI umcna.
B 11 pokis nepemorna Ha 3maraHHi
Mental Calculation World Cup —
CBITOBOMY YeMMiOHaTi 3 YCHOro
MaTtemaTtnyHoro paxyHky. [lpisH-
wi nepwoto cepepn 37 ydyacHuKiB
obumcnmna KeagpaTHUM KOpiHb i3
BECATU LUECTULIMAPPOBMX YMCEn, BU-
TPaTMBLLM Ha Lie BCbOTO 6 XBWIMH
51 cekyHpy. Y 2012 p. piBunHKa
cTana HOBMM CBITOBMM peKop-
LCMEHOM Yy pobyBaHHI KBagpat-
HUX KOPEHIB MOy MKHM, 0BUMCIMBLLM
KBagpaTHUM KOpiHb 3 JecsTu Lwe-
CTULMPOBUX YMCEN 3@ 2 XBUMMHM
43 cekyHpM.
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APUDMETUYHUA KBAAPATHUA KOPIHb 13 YACTKM

Teopema 2 (KOpiHb i3 YaCTKH)

ApHPMETUYHMI KBaQPaTHMI KOPIHb i3 YacTKu, TobTo 3 gpoby,
YMCenbHMK SIKOro HeBin'€MHMM, @ 3HAMEHHWK OOoOAaTHMM, A0-
PIBHIOE KBaApPAaTHOMY KOPEHIO 3 YMCerlbHMKA, MOANeHOMY Ha
KBaApaTHMM KOPiHb 3i 3HAMEHHMKA:

b b

Jlosedenns

a a .

106 moBsecTu, 110 }z = £ mpu a=>0, b>0, caig moBecTu
b

IBa TBEPIKEHHS:

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

3a 0O3HAUEHHAM apU(PMETHUYHOIO KBAaAPATHOI'O KO-
peHs Ja >0 mpu a =0, Jb >0 mpu b>0. Takum

KPOK 1
YUHOM, £>0
Jb
2
Ja Y (\/;) a . . :
= ;- =— (sa BiacTuBicTIO HigHECEHHA :
KPOK 2 (o (Vo) ® :

2 .
Ipo0y OO CTemeHs i TOTOMKHiCTIO (\/;) =a, a=0). .:

0
---------------------------------------------------------------------------------

Teopemy moBemeHO.

Posringuemo apudmernuHnii KOPiHb i3 YaCTKMU BiJl’€MHUX UHU-

-6 .. —6
ceJi, HATIPUKJIa r CropoTusIiu api6 — Ha (—1), OLlePIKIMO

s [6 6
KODP1HB — , 10 AKOT'0O MOKHAa 3aCTOCyBaTu TeopeMy 2: —_— =—.
7 7 J7

J-sl
NEik

. —6
Ypaxysasimm, I110 6=|—6| i 7=|—7 , 3aIluIleMo: —7 =

AKIO a i b MaoTh OOUH 3HaAK, b#0.

w0 @ - lel
> "ol



§15

Or:xe, apu(pMeTUUHUN KBAAPATHUN KOPiHL i3 HeBix eMHOTO
Ipo0y ZOpiBHIOE APO0Y, YMCEJbHUKOM SIKOTO € KOPiHb i3 MOAyJs
YyuceJbHUKA JAHOTO APo0y, a 3HAMEeHHUKOM — KOPiHb i3 Mozmy-
Js 3HAMEeHHUKAa JAaHOTO Apo0y, 3a YMOBHU IO YMCEJHLHUK i 3HAa-
MeHHUK IIiJTKOPEeHeBOTO BUPa3y MAaloTh OAWH 3HAK.

Vﬂmoqoamm MOMEHT

\/_ npu —/O To6To pu a=0 i b>0 abo

TeBepA)KeHHsl, o6epHeHe [O TeopemM 2
LLlo6 noginuti apuddMeTHUHI KBagpaTHi KOPEHi, MOXKHA MOLINMTH
iX nigKopeHesi Bupa3u (y 3asHayeHoMy nopsaKy) i BobyTH KopiHb
3 OTPMMaHOI YacTku (ppoby):

< 3AMAM' STAMTE! g

oo N’

apu a=>0, b>0 maemo:

EI MPHUKINAL 5 cnpg 3HATU!
O6uHeITiTE: Mepep, pnobyBaHHIM KOpeHs
3 MiWaHoro uucna cnig ne- -
1) 100 | 2) 50, 3) 11 peTBOpUTM HOro B Hempa- :
169 98 9 BUNbHUM Opib.
P036’ﬂ3aHHﬂ ..................................
Kpok 3mict ait Pesynbtar pji
: 1 OckinbKu miTKOpeHeBUIl BUPas3 € 1podoM, UHCehb-
: ) HUK i BHAMEeHHUK SKOT0 — JOJATHI Ymcja, 3aCTOCy-
: KPOK 1 o \/10 _10
: emo popmyay ,[— =——, a=>0, b>0 (Teopema 2). 169 J169
: Vo b
2) CxopoTuMoO IiZKOpeHeBUH BUpas, a IIOTiM 3aCTO-
: KPOK 1

* KPOK 1

cyeMo (hopMyay @ =£, a=0, b>0.
Vo Vo

50 _[254 [25 25 _5
98 V494 V49 a9 7 :

IlepeTBOpUMO HmiZKOpeHeBUiI BUpPa3, AKUU € Mi-
IIaHUM YKUCJIOM, Y HEeOIpaBUJIbHUI Api6, a moTim

[a a
3acTocyemo popmyay ,|— =——,
b b

a=0, b>0.
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Pospin 2

SN | 2 revenocs

196

5
225’ )
100 | 6)
121

14

7
) 25
1

8
) 16

3HalIiTL 3HAUEHHA BUPasy \/4,9-260‘1§'2 .

PesynbTar pji

4,9-260=4,9-10-26 =49-26

| S

1225
13 13

MEPEPBA HA JIOT'IKY 5 OGunciiTh:
3HaUAITb MOMMIIKY. 1 9 3)
1 -
5K.=20K. = ,/ZPpH: 49
16
_1 _ 2
—EI‘pH—50K. ) 81’ 4)
ﬁl NPUKJIAL 6
Posé’asanusa
Kpok 3mict gii
IlepeTBOopuMO TmigKOpeHeBUiT BUpas: SJOOYTOK
KPOK 1 MMepIInx ABOX MHOMKHUKIB 3aluIlleMO y BU-
raAal OOYTKY ABOX IIiJINX YHCeJI.
KPOK 2 Tperiii MHOKHUK II€PETBOPUMO B HEIIPABUJIb-
HuU apio.
KPOK 3 CupocTtuMmo oTpuMaHUH IiZKOPeHEeBUN BUPa3
KPOK 4 [Hob0ynemo KOpPiHB 3 OTPHMAHOTO AOOYTKY

Bidnosiodv: 70.

(% TPEHYEMOCS

6 3HaigiTh 3HAYEHHS BUPAa3y:

9)

6)

16 23
23 25

NCRECH
Y10 5

_7_
4

7) \/2,5-510-11-3;
17

8) \/950-5-221,6 .
19

1 112,
11
V .............................. : ) 4 29
\/;_ﬂ nu L>0, 29 81’
: || b
T06T0 Npn @ >0 i b>0 ﬁl MPUKIAL 7

abo a<

156

0ib<0

i b<O.

o a . .
ITomaiiTe Bupas ‘/; y BUTJIAAL YaCTKU KOPeHiB, axIimo a <0



Posg’azannsa
Kpok 3mict gii Pesynbrar giji
: i - |a a :
: VYpaxysasiiu, 110 a i b MaTL OOUH 3Ha;c, 3a - _ la| mpu a>0 i b>0 abo:
: MTUAIIIEMO (POPMYJIYy KOPEHS 3 YACTKU IJIs " >0. | b|
a<0ib<0 :
: KPOK 2 Poskpuemo Mo,z:yJIi 3a YMOBH, II[0 MigMOIYJIbHL | a | =—a, akmo a<0; :
Bnpasn € Bl/:[ ’€eMHUMU. |b|: -b, axkmo b<0 :

KPOK 3 SanuiiemMo 4acTKy KOPeHiB 3 ypaxyBaHHAM
KpOKRy 2.

Bidnosidv:

N

% TPEHYEMOCS

7 TlomaiiTe y BUTJIALI YACTKM KOPEHIB BUpPAas:

1) \/7 akmo x> 0; 5) ‘/ , AKmIo ¢<0, x<0;
2) \/7,HK]_IJ;0 y>0; 6) f——,mcmo n<0, y>0;

MPUr AQAMTE!
a, armo a=0
a]={
—a, armo a<0

: 3HaK «—» nepep, BUPasOM @
: 03HauYaE «MPOTMMEMHWM OO a». -

-----------------------------------

3) 4/ , axio a>0, b>0; 7)1/ , Armo a<0, b<0, x>0;

4) ,/GL, aimo >0, m>0; 8) —lan,HRLuoc<O,k<O,n<O. 4 BIDOMO BAM?
m C

IHTENEKTY AJIbHUM ®DITHEC

1 OO6GuwuciiTh:

1) /25-0,09; 3) 21-6i; 5) /9832

49
2) /0,16-49:400;  4) /640250 ; 6) 3% %

2 3SHalAiTh 3HAUYEHHS BUPAa3y:

LlikaBui pesynbTaT oTpumacTe
BM, JOOYBLUM KBAZPATHUM KOPIiHb
i3 uscna 12345678987 654321.
MoxkHa 3pmBYyBaTM OpY3iB, Npope-
MOHCTPYBaBLLM AO6YBaHHS KOpeHs:

1) /292 _202 ; 3) /822 182 ; 5) V182 +242 ; 3 17-uMbpOBOro uMcna nopyMKu.
2) V582 -42% ; 4) 250%-150? ; 6) V362 +152 .
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Pospin 2

InoH Pie Mack (aHrn. Elon Reeve
Musk) — kaHapcbKo-amepmKaH-
CbKMK iHXeHep, NigNpHUeEMELp, BU-
HaxigHWK, inaHTpon, 3acHOBHMK
KoMnaHii SpaceX, cniB3acHOBHMK
nnatixHol cuctemun PayPal, ronoea
pagu oupekTopis Komnawii Tesla
Motors i uneH pagu pupeKkTopis
komnaHii SolarCity. Bin ctas npo-
Totunom ToHi CtapKa, ronosHoro
repos inbmis npo 3anisHy Jlo-
AmHy. 3apas InoH Mack peanisye
HOBMIM MPOEKT, CMPSIMOBaHWM Ha
[PO3BMTOK MEPEXI IHTEPHET.

140
120
100
80
60

IIyawc, yoapu/xB

40
20

0 1 2 3 4 5

Yac, XB
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6

O0uncCIIiTE:

1) 70 0,7 ; g) V49, 5)

2

30

Ja8

2) V30 /2,7 ; g) V22, 6) 0

6, 12500
ITomaiiTe Bupas y BUIIAAl JOOYTKY a00 YacTKHU i 3HAWIITEL 0-
OYCTUMi 3HAUEHHSA 3MiHHUX, III0 BXOAATH Y BUPAa3:

1) V144m ; 3) J1,69cm ; 5) ,/18;
_m_

2) \Ta; DN 6) ,/%
C

IlopaiiTe y BUTJIAAI YaCTKY KOPEHiB BUpas:

1) ‘}i, akmo >0, a>0; 3) ,/—ﬁ,ammo x>0, n<0;
3a 36n

2) /g—x,mcmo x<0, y<0; 4) —2%~%,HKH-1061<0,17>0-
Yy

g

.
b

w
\S]
oo

(S8
S
(=

S

-

3ABAAHHA I3 3IPKOIO

ITomipryiiTe, un € momaHi TBePA:KeHHS MPaBUIbHUMU. Bigmo-

BiZlb OOT'PYHTYMTE.

1)
2)

3)
4)

5)

Aximo m:\/E in=+8, ™0 mn=4.
Aximo \/§~x=\/6, T0o x=0.
fxmo a=+999 i b=+111, To %:3.

vy _ -
f_ﬁ,m y=+5.

Aximo a~b=\/g, TO a:\/§, b:\/g.

Aximo

MATH FOR LIFE

3ANAYA «TPEHAYKEPHUMA 3AJ»
Ouser miogHsA BigBigye TpeHa)kepHuit 3aa. OgHOro pasy BiH

BUPININB BUMIPATU YACTOTY IIYJbCY TepeJ IoYyaTKOM (Phi3UUHUX
BIIpaB — BoHAa cTraHoBma 70 ymapis 3a xBuauny. Ilicas BUKoHaHHA
BIIPaB IIPOTATOoM XBuauHU OJier 3HOBY BUMIipAB IIYJILC, a IOTiM I10-
BTOPHUB BUMipIOBaHHA ITle KiJbKa pa3iB — uepes KOKHY XBUJIUHY,
0e3 momaTKoBUX (hisMUHMX HaBaHTa)KeHb. ¥ aoma Ojer moOynyBas
miarpamy, 1Mo BimoOpaskae oTpuMaHi pe3yabTaTu (IUB. PUCYHOK).



II’arepo mpysis Oisera, mobauuBIIK IIi Pe3yabTATH, 3POOUIN

TaKi BUCHOBKH.

1

5 Ilicia BUKOHAHHS (PiBMYHMX BIPaB YACTOTA HYJLCY 3POCJa

ITicnsa BuKoHaHHA (PisMUYHUX BIPAB YACTOTA MYJIbCY 30iJabIIN-

Jacsa Ha 50 ymapiB 3a XBUJIKHY.

151 BHMKEeHHA YaCTOTH ITYJIBCY 3HAA00MIIOCA MEHIIe Uacy, Hik

a4 i1 3pocTaHHA.

Yepes 4 XB ITic/isg mMOUYaTKy BUMipPIOBAaHHSA YacTOTAa IYJILCY CTa-

HoBuyia 80 ymapiB 3a XBUJIUHY.

YacroTa myJbCy IIPUHIINIA 1O HOPMHU MEHII HiK 3a 6 XB.

BABiui.

3 AKUMHU BUCHOBKAMU MOJKHA HOI‘O,Z[I/ITI/ICH?

AOMALWUHE 3ABAOAHHA

O0uncCIiTh:
1) V400-49 ;
2) 4900-0,25 ;

O0uuncCIiTh:

1) /81(26-17);

2) |/(38+11)(24-8)

1) V50 V2
2) 0,4 -410;

3) V50-72;
4) /2863 ;

3) V372-122;
4) 532 -282 ;

3HaWIiTHL 3HAUEHHSA BUPA3y:

3) V15 -4/0,6 ;
4) V14 56 ;

YeHHA 3MiHHUX, IT0 BXOJIATEL Y BUPA3:

1) V25¢c;
2) \J49n ;

3) /400y ;
4) 196k ;

O0uunCIiTh:

4 144
1) \[—; 3)

25 169

36 289
2) 4)

49 400

5) v—64b ;
6) V—-36m ;

o)

6)

5) v1,25-2,45;
6) 2,16-3,84 .

5) V362 -27%;
6) V302 -152.

5) V15 /135 ;
6)175 /3 /84

ITomaiiTe Bupas3 y BUIJIAAL JOOYTKY i 3HAHUAITH JOIIYCTUMIi 3HA-

7) NJ16ab ;

8) V-900np .

7

8)

19
81

23
49

§15

4 BIOOMO BAM?
[ns pospaxyHKy onTMManbHO-
ro gianasoHy 4acToTM NynbCy Mg,
yac TpeHyBaHb TPeHepw Ta aTneT
BMKOPUCTOBYIOTb popmynn Kap-
BOHEHAa: MaKCMManbHa 4actoTa
popisHtoe 220—n, a miHiManbHa —
3(220-n)

5
CMEHa B POKax.
KopucTytounch uumm chopmynamu,
BM MOXeTe obuncrmTH CBiM MaK-
CMMarbHUM | MiHIManbHMM NyMbC Ha

ypoui ti3KynbTypHm.

, e n — BiK cnopt-

Al

17 ]
3aspanHs 1 —  TMpuknag, 1
3aBpanHs 2 —  [Mpuknag, 2
3aspanHs 3 — TMpuknag, 3
3aspanHs 4 — Tpuknag 4
3aBpanHs 5 — [Mpuknag, 5
3aspanHs 6 — Tpuknag, 6
3aspanHs 7 — Tpuknag 7
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Pospin 2

Y1 BIOOMO BAM?

YueHi-6ioiHxeHepu 3 MaccauyceT-
CbKOTO TEXHOTOTYHOrO IHCTUTYTY
3anporpamysanu bakTepito Tak,
w06 BOHa BUKOHYBana AesKi oyHK-
uji KanbkynsTopa. Tenep opgHoKMi-
TMHHMIM MIKPOOPraHi3M MOXe fjinu-
T, MHOXMTHU 1 B,OBYBaTH KBaAPATHI
KopeHi Habarato edgeKTUBHILLMM
cnocobom, HiXK iCHYtOUM CbOrOpHi
6iokomn'toTepy.

&

lMocriviHo aymakiTe npo
Te, Wo Bu Mornm 6 3pobutm
Kpalle, i cTaBTe npasmIbHI
3arnMTaHHs.

InoH Mack

160

3HaNAIThL 3HAUEHHS BUPAa3y:

1y 2296, 3) [o_—.36,
26 36 79

64 65
2° g_
?) 65 81~ Y

5) \/3,6460.33-2;
23

6) \/7-22-6,4-910 .
13

IlogatiTe y BUrasami yacTKu KOPEHiIB BUpaa:

1) 5, Ao ¢>0; 4) i, akmo x>0, y>0;
\ 2 \ 11y

2) ,/i, armo n>0; 5) ‘/6—(1, arkmo a<0, m<0;
n m

3) /5—p,axmo p>0, z>0; 6) —%,ﬂlﬂuo b>0, kE<O0;
2

7) / , Adrmo ¢<0, y>0, z<0;
yz

8) ——,HKLHO b<0, m<0, p<O.
19p

BMPABHU HA MOBTOPEHHSA

PoskiagiTe Ha MHOKHUKN:

1) dm+dn; 5) 6p°(¢-/6)-2p*(¢ -6 );
6) 4a(\/§—y)+8a5(\/§—y);
7) y10 +310 +xy+3x;

8) b5 +2v/5 —ab—2a.

2) 9a-90b;
3) a(x+y)+3(x+y);
4) 5(a+b)-n(a+b);

PoskaaniTs Ha MHOKHUKY BUPa3, BUKOPUCTOBYIOUMN (DOPMYJIU
CKOPOUYEHOT'0 MHOKEHHA.

1) x2-12%; 4) 100-n?; 7) 5x%+30xy+45y2;

2 2 2 25 2 2
2) 18% -y~ 5) a _T; 8) 12x° -12xy+3y~.
3) m?-81; 6) ——b?



§ 16 TOTOXXHI NMEPETBOPEHHA BUPASIB,
O MICTATb KBAOPATHI KOPEHI

Bu HaBumnuca pobysaTh KBagpaTHUM KOPiHb i3 JOBYTKY, YacTKM, CTEreHs,
B4OPA ) a TaKOX MiGHOCHUTU KOPiHb A0 CTEeneHs

Bu HaBuMTecs nepeTBOPIOBATH BUPA3M, LLLO MICTATb KBaAPATHI KOPEHI,

CbOrofHI l l BMKOPMCTOBYIOUYM MPAaBUIa MHOXEHHS OfHO4NEeHa Ha MHOrouneH,
#

MHOrou4rieHa Ha MHOro4YneH Ta POPMYIM CKOPOYEHOTO MHOMEHHS

3ABKIN Bu 3mMo’KeTe BMKOPMCTOBYBATM TOTOXHI NEPETBOPEHHS BMPA3IB Mif, Yac
) po3B'A3yBaHHs reoMeTpHUYHMX 3agad

AKTYAJIbHA 3A0A4YA

Y tpurkytauxky ABC Touku R i N manxexxaTth cropoHam AB i BC
BigmoBimHO (muB. pucyHOK). Bimpisox RN mapajieIbHUH CTOPO-

Hi AC. 3uaiigiTh 1oB:KUHY Bimpiska RN, axkmio AC=AR= \/g + \/g ,
RB=+5-43.

Posé’a3annsa

fAK BaMm BimoMo 3 Kypcy reomerpii, mpsma, mapajieJbHa OTHIN

3i cTOpiH TPUKYTHUKA, BIATUHAE BiJ HHOTO TPUKYTHUK, MOAiOHMU
. RB RN

mamomy. Tomy ARBN © AABC, 3Bigcu ——=——.
AB AC

Ockineku AB=AR+RB, To AB:(\/g+\/§)+(\/§_\/§):

=\/g+\/§+\/g—\/§:2\/g. IlincraBuMo y opmyiry j‘—]j=%

3HAUYEeHHSA JOBKHWH BiJpisKiB, TOBHAUMBINY AOBKUHY Bigpiska RN
25 543
BJIACTHBiCTIO mpomopiii mMaemo: x~2\/g = (\/g—\/g)(\/g+\/§) .

yepe3 X. OTPUMAEMO: 3BiZicu 3a OCHOBHOIO

3acrocyBaBiin (GopMyJay PisHHIII KBaapaTiB A0 HpaBoi YaCTHUHU Po3s'a3aHHs 3agavi 6asyeTbes Ha

piBHOCTI, ofepEuMo: x-2/5 = (\/3)2 —(\/g)z =5-3=2. BUKOPMCTaHHI Teopemu Pane-

ca. [aBHborpeLbKkuit MaTeMaTHK

Omxe, x-2\/g:2, Tomi x:izi. i actpoHom Manec Minetcbkun —

2\/5 \E aBTop 6araTbox BIGOMMX TEOPEM.

Biodnosios: L BiH BigKpuE WikaBuM cnocib Bu3Ha-

\/g ueHHs BigcTaHi Big 6epera po Bu-

Ax 6auumo, icHye moTpeda BUKOHYBATHU PidHi mii 3 Bupasamu, AMMoro Kopabns, a Takox cnoci6

10 MIiCTATH KBAaJAPaTHI KOPeHi, y TOMYy YMCJIi 3acTOCOBYBaTu (Pop- BM3HAYEHHs BUCOTW Pi3HMX npep-

MYJU CKOPOUYEeHOTO MHOKeHHA. TaKki mepeTBopeHHA aKTyaJabHI I MeTiB, 30Kpema nipamia, 3a po-
pO3B’A3aHHA 3a7ad 3 ajare6bpu, reomerpii, pisuru ToOIIO. BXMHOIO TiHi.
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Pospin 2

% MPUTAOAMTE!
1) a®-b%=(a-b)(a+b) —
dopMyna pisHMULI KBapg-
paTiB;

g 3AMAM' STAMTE! >>

KJIKOYHOBI TEPMIHA
TOTOXHi NepeTBOPEHHS
CNpsi>KeHWM BMpa3
BMHECEHHSI MHOXHMKA
3-Mif, 3HaKa KopeHs
BHECEHHSI MHOXHMKA
nig, 3HaK KOpeHs
3BiNbHEHHS Bif, ippauio-
HarnbHOCTI

ANITOPUTM )

162

rTOJIOBHA IAEA

3 momepenuix maparpadisB Bu AisHaNMCA, AKi Oi1 BUKOHYIOTH
3 KBaJpaTHUMHU KOpPeHAMHU. [ CIPOIeHHA BUPasiB, 1110 MiCTATH
KBaJ[paTHi KOpeHi, 3aCTOCOBYIOTh TaKOMK II€PETBOPEHHS, 3HaloMi
BaM 3 KypcCy 7-To KJacy: MHOKE€HHsS OJHOYJIeHa Ha MHOTOYJIEH,
MHOKEeHHSA MHOTOUJIeHa Ha MHOTOUJIEH, (DOPMYJIH CKOPOYEHOTO MHO-
JKeHHSA TOoIo. 3 oAHieo 3 opMys — (POPMYJIOI0 PisHUILI KBaapa-
TiB — IIOB’sI3aHUI TEPMiH «CHPAKEHi BUPA3U».

1) Bupasu Ja-Jb i Ja+b nasusaroms CNPSHKEHUMM.
2) JobyTok ABOX CrpsyKEHWX BMPAa3iB NEpPEeTBOPHOETHCS B Pi3-
HMLFO 3@ POPMYIIOIO PI3HMLI KBagpaTiB.

Hanpukaan:

(T )~ (7 (i =711
(5—@)-(5+Jﬁ):52—(ﬂ)2 —25-13=12.

YV § 15 (upukaan 2) 0yJsi0 3aCTOCOBAHO IIe OAUH IPUIOM CIIPO-
IIeHHs BUPa3y, y AKOMY IIiJl 3SHAKOM KOPeHA MiCTUThCS f00yToK. Ieii
IPUHOM HAa3WBAaIOTh BUHECEHHAM MHOMKHUKA 3-1IiJ] 3HAKa KOPeHs.

VKJ'II-O‘-IOBI/IVI MOMEHT

IlepeTBOopeHHA, Y pes3yabTaTi AKOTO JAHUUN BUpPAa3, IO
€ KopeHeM 3 T00YTKY, IIOJAEThbCSA Y BUIVIALL JOOYTKY pailio-
HaJbHOTO MHOKHUKA i pafuKaia, Ha3UBAIOTh BUHECEHHIM
MHOKHHKA 3-TiJ] 3HaKa KOpeHsd.

ITepeTBOpeHHs, ¥ Pe3yabTaTi AKOr0 JOOYTOK paIliOHAIb-
HOTO MHOKHHMKA i paguKaja IOJAeThCSI Y BUIVIALL KOPEHS
3 NOOYyTKY, HA3WBAIOTh BHECEHHAM MHOMKHHNKA IiJl 3HAK
KOpeHs.

AJII‘OpI/ITM BUHECEHHA MHOJKHHEKA 3-l'IiIl 3HaAKa KOpPEeHdA

1. PoskjaamiTh DigKopeHeBUH BUpa3 Ha MHOKHUKU TAKUM UU-
HOM, 11100 Xoua 0 OfMH i3 HUX OYB TOUHUM KBaJpPaTOM.

2. 3acrocyiiTe 0 OTPUMAHOTO BUPaA3y (POPMYyJay 3HAXOMIKEHHS
KOpeHsd 3 JOOYTKY.

3. BuxomnaiiTe 7o00yBaHHS KOPEHS i3 MHOMKHUKA, SKUI € TOUHIM
KBagpaToM. SIKIIO TAaKWX MHOMKHUKIB JeKijabKa, 3HAUIITH
3HAUEHHS yCiX KOpeHiB i o6uumciiTh ix m1oOyTOK.

4. 3anuImiTh pe3yabTaT Y BUTJIALAL JOOYTKY MHOKHUKA, BUHE-
CEHOTO 3-TiJ 3HaKa KOpPeHsd, i MHOKHUKA-paInKaa.

Hampuxaan:
Kpok 1 Kpoxk 2 Kpok 3 Kpox 4

J300c = 100-3¢c = 100 V3¢ = 10-V3¢ = 1043c.



ﬁl MPUKIAL 1

) BBa)kaTMMeMO, LLLO BCi ne- -
:'.pETBOpeHHﬂ BMPA3IB, SIKI MICTATb
KBaApaTHi KOPEHi, BUKOHYIOTbCS
—4\/25x +7\/100x —\/49x ) Ha O[3 3MiHHMX, WO BXOAATb
Y KOXHuI BMpa3 (y pasi, Korm :
He 3a3HayeHo iHwe).

BuneciTh MHOKHUK i3-I1i 3HaKa KOpPeHs B IIOJAHOMY BUpAasi:

Poss’azanns

-----------------------------------
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Kpok 3micT ail Pesynbtar pji

: IleperBOopuMO Bupas +25x , BUKOpHCTOBYIOUU (hop-
: KPOK 1 i / / / [
: MyJy KOPeHs 3 TOOYTKY HeBil’ e MHUX MHOMKHUKIB. 25x =25 -\x =5Vx

KPOK 2 Amnasoriuno nepersopumo Bupasu +100x v100x =+/100 ~\/;:10\/;;
: i V49x . J49x =+/49 Jx =Tx

: BamnumemMo 3agaHUl BUPA3 3 yPaxXyBaHHAM KpPO- —4+4/25x +7/100x —/49x =
- KPOK 3 xip 1i2. =—4.-5Jx +7-10Jx ~T/x =

= 20x +T0Jx —TJx

3as3HaumMo, M0 BUPA3 /X € CIiIbHUM MHOMKHU-
" KPOK 4 KoM ycix momaHKiB B omep:kaHoMy Bupasi, ToOTO

Bci mi momamku moAiOHI BigHOCHO \/§ 3BemeMo
momiOHiI momaHKMH.

Bidnosiov: 43Jx .

(% TPEHYEMOCS

41 BIDOMO BAM?

LotnaHgcbkun matematuk [xcoH

1V saBgamuax 1—4 copocTiTh BUpas: . . .
Henep, opuH i3 BuHaxigHuKIB nora-

1) 3Ja +9a ; 3) 5vx —8Vx +6vx ; PUPMIB, 3aMPONOHYBAB TaKOX Ma-
TEMAaTHYHWI HaBIP 451s1 NOoNerueHHs
2) 15\/;—6\/;; 4) Ot +2t 144t . obumcneHb, KM OTPHMaB Ha3By
«nannykn Henepa», Ta cneuianb-
VY saBmamHAX 5—8 BUHECITh MHOMKHUK i3-IIijJ] 3HaKa KOpPeHd Ta HY Ni4MnbHY [OLKY Ans BAKOHaHHS
CIIPOCTITB OJlep:KaHUH BUPA3: 4OTMPBOX APUDMETUHUHUX [, Mif-

HEeCeHHs o0 KBagpaTa i obyBaHHs
1
5) [4b —\/81b —/9b ; 7 /50¢ +3/8¢c — — /72c; KBA[PATHOrO KOPeHS. OGqMcneHﬂﬂ
3 3@ JOMOMOrOHO LEI AOLIKK 3[iK-
CHIOBanMCb y ABIMKOBIM CUCTEMI
YUCTIEHHS.

6) —\/36y ++/25y —\/16y ; 8) %\/20m —4/45m +/80m .
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Pospin 2

EI MPUKNAL 2

J45b +/80b — /200

\/bb
Posé’azanns

Kpok 3Mmict gii PesynbTat gji

3HaWIiThP 3HAUYEHHS BUPA3y

: IlepeTBOPHUMO KOMKHHUII OOLAHOK y UYHUCEIbLHUKY \J45b =/9-5b =3+/5b ;
KPOK 1 Apo0y, 3aCTOCOBYIOUM BUHECEHHS MHOMKHHUKA 3-TIi 306 = <1655 — 455 :

3HaAKa KOpeHd.
J20ab =456 = 250

KPOK 2 3anuiieMo 3aJaHUN BUPa3 3 YPaxXyBaHHAM BUKO- 3\5b +4+/5b —2~/5b
: HaHUX IIePETBOPEHb. [5b
KPOK 3 3BeleMO B UHCEJbHUKY ApPo0y MOMAaHKMU, MOLiOHi 3/5b +4+/5b —2/5b  5/5b
: BiTHOCHO Bupasy +/5b . \bb \/5b
CKOpPOTHUMO OTpHUMAaHNI IPio. 5/5b
KPOK 4 p p AP 2N =5

Biodnosidv: 5.
(% TPEHYEMOCSH

2 3HaifiTh 3HaUYCHHS BUPAa3y:

2va ++/36a Jax +3V16x —4/25x
\/g ’ ,—6x ’

J81b —5b 2./49y /9y +3/64y

2) —F——; 6) 5

Jo Jiy

3a Aonomororo aCTpOHOMiLIHMX [25’1 + Ign 6 /120 _ /3000 +9 ,750

pocrigxxers Manec nepepbauns 3) —F—; 7)

BENUYE3HMM YPOXKaM ONMBOK Ta 64n 24c

BMKOPMCTaB Lel hakT ans Bnac- N49m —~4dm 125t +4+/180t —3+/45¢

1) 5)

.
b

4 ; 8

Horo 3barauveHHs. Maneca, AKMM ) J100m ) 40t

3pO3yMiB BNNMB AediumTy TOBapiB

Ha MpoLec LjHOYTBOPEHHS, MOX- ﬁl MPUKIAL 3

Ha BBAXATU PaHHIM EKOHOMICTOM. 3HaiTh 3HAUEHHS BUPa3y (2\/18 +\/g)-\/§—(\/§—l)~(2+\/§).
Poszs’azanusa

’ Kpok 3micT gji PesynbTat gji

BuszaunMo HOpALOK 1) MHOKeHHS MHOTOUJIeHA Ha OJHOUJIEH (2\/18 +\/6_)~\/§; :

peHb Yy 3aJaHOMY BU-
paai.

2) MHOXeHHA MHOTOUJIeHA Ha MHOTOUJIEH (\/g —1)-(2+ \/5 );

3) Bimgmimamusa Bim pesysbTaTy mepInoi aii pesyabTary apy-
roi mii



Kpok 3micT gii Pesynbrar gji
: (2\/§+\/€)'\/§=2\/§~\/§+\/E-\/_=
' KPOK 7 Buxomaemo meprme =29 V2 V2 +43 V212 =2:3.2+3 2=12+2/3,
: [epeTBOPEHHA. a6o inakme:

(2\/E+\E)-\/§=2\/£+\/E:12+2\/§

KPOK 3 Buxomaemo npyre (ﬁ—l)-(2+\/§):2.ﬁ—2+@.ﬁ—f:

IepeTBOPEeHHH. :2\/§_2+3_\/§:1+\/§
KPOK 4 Burkonaemo Tpere mepe- _ _ 1 _
: e, 12+23 (1+\/§)_12+2\/§ 1-43 =11+3

Bidnosios: 11+/3 .

% TPEHYEMOCS

3 B o . ..: ~, -:
MKOHauUTe 11 , F KNKOYOBMM MOMEHT
1) \/g\/EJ,(\/g) ; 5) \/g(\/ﬂ—3\/g+\/150); : Bupasz 11++/3 cnpoctutu :

(\/_)2_\/1_\/5 6) (\/%4_\/@_5@)_\/5; pani Hemoxknmeo. JopaH-

KK, WO BXOAATb Yy BMpPa3,

3) \/7(\/ \/_) 7) (\/ﬁ—3\/§)(4\/§+\/§)—2\/24; He € nopaibHumn. OpuH i3
© [QOMJAHKIB € pauioHarbHUM

1) 3 (V18 +13); 8) (V20 +513 (25 —27 ) +360. | aucnom, MWW — ippaLio-
HanbHUM. 3a HeobxigHocTi
ﬁl MPUKJIAL 4 © MOXKHa 3HaWTW TiMbKM Ha-

3HaliiTh 3HAUEeHHA BUPA3y: : BrmrKeHe 3HaueHHs uboro !
9 : Bupasy.

1) (4_\/5).(4+\/5); 2) (4\/5_1/10) . eetteteeceetettiittinttntintnns .

Poseé’asannsa

Kpok 3micT aii PesynbTar gii

: 3ayBasKuMoO, II[0O BHUPAa3u (4—\/5)
KPOK 1 i (4+\/5) € CIPAKeHIMHU, TOMY 3Haii- (4_\/3),(4_,_\/5):42_(@)2 —16-5=11

IeMo ix mo6yToK 3a (hOpPMYJIOIO pi3HU-
i KBagparis.

(42 -10) = (2] ~2-42 10 +(J10 )
Cropucraemocs (popMyJI0I0 KBagpara

. KPOK 1 pigmuyi. :16.(\F) ~842:10 +10=16-2-8./4- +10_
~-32-8.2.J/5 +10=42-165

Bidnoside: 1) 11; 2) 42-16+/5.

165



Pospin 2

E.X{moqosmﬁ MOMEHT  [% TPEHYEMOCH

"+ KBagpaT ABOUJIEHA:

- (Nazdo) —axaiab b

4 QOO0OuucaiTh:

D) (V5 -2)(5 +2); ) (245 +343 )

Do Pisuuisa KBagparis: : ( 9
) e B)eas BT o (1o

2
5

(
3) (27 -5)(247 +5); 7) (\/8=+/60 +\/8+2\/B)
| :

4) (4-3410)(4+3V10); 8) (\/5—2\5—\/\/ﬂ+5)

Anroput™M BHECEHHSA MHOSKHUKA IIiJT 3HAK KOPEHA
AJITOPUTM ) 1. Busnaure sHakK BUpasy, AKMHA HEOOXiJHO BHECTH I 3HAK

KOpeHs.

mJ'II'OLIOBMI;I MOMEHT.-E 2. BHeciTb MHOMKHUK IIil 3HAK KOPEHs 3a IIPABUJIIOM:
. * AKIIO MHOMXHHUK HEBiJ eMHUI, TO HiJHECITEL OTr0 10 KBagpa-

¢ [ig, 3HaK KBapAPAaTHOro KO- . . ..
Ta ¥ 3aIUIIITh MHOKHUKOM ITiJl iCHYIOUNM 3HAaKOM KOPEHS;

P€Hsa MO>XHa BHECTH nuLie

; N o <y o o o .
HEBIJJ,'GMHMM MHOMHMK. AKIITO MHOMXHHWK BlJ €EMHNIM, TO IIOJanWTe MOI'O Y BUIJIAOL

MOOYTKY JBOX MHOXKHHUKIB, OAMH 3 AKHX gopiBHioe (—1).
Ilicnia mporo momaTHMII MHOMKHUK IIiTHECIiTH JO0 KBaapara
1 3aIIMMIiTh MHOKHHKOM IIiJ] iCHYIOUMM 3HAKOM KOPEeH:d, a
mepej 3HAKOM KOPEeHdA BaJUNIITh 3HAK «—».

° LLlo6 BHecTH HeBig,' e MHMM
MHOMHMK nig, 3HaK KBa-
LPaTHOro KopeHs, cnig
NiGHECTU LLeM MHOMHMK

40 KeappaTa 3. CupocTiTh OTpUMaHUNA TiJKOPEHEBUHN BUpPAa3.

Hanpuraan:

Kpok 1 Kpoxk 2 Kpok 3

43 = (-1)4Y3 = -\16:3 = -48.

ﬁl MPUKNAL 5

BreciTh MHOKHUK IIiJi 3HAK KOpeHA y BUpAasi:
1) -243; 2) m/5, sxmo m<0.

Poss’azanns

Kpok 3MicT ait Pesynbtar pji

3amuieMo BUpas —2\/§ Yy BUTJISIAL JOOYTKY, ONUH 9 \/—
i3 MEHOKHUKIB AKoro nopismioe (—1).

" KPOK 2 ITomamo MHOMKHUK 2 Y BUIIALL apu(PMeTHUHOTO 9 /22 _ \/4—
: KBaJpaTHOTO KOPEHd.



Kpok 3micT gii Pesynbtar gji
KPOK 3 CopocTuMo OTpUMaHUIl BUPAa3. —2\/§:(—1)-\/4_~\/§:(—1)~\/ﬁ:—\/ﬁ
L 2) .
: 3anwuiiemMo BUpas m\/g y BUTJIAIL JOOYTKY, OOUH

i3 MHOXHUKIB fKoro gopisHoe (-1).

" KPOK 2 ITogamMo MHOKHUK | m | Yy BUTJIALL apu(pMeTHUHOTO

KBaJpPaTHOTO KOPEHs. |m|= (|m|)2 =Vm?
. ITpu m<0
KPOK 3 Copoctumo oTpuMaHuil Bupas. m\/Ez(-1)-\/m_2-\/—=—\/7

Bidnosiov: 1) —J12; 2) —bm? , saxmo m<0.

% TPEHYEMOCS

5 V zaBpamuax 1-4 BHecCiTh MHOMKHUK HiJ 3HAK KBaJpaTHOI'O

KOpeHs:
1) 4\/§; 3) i\/E,HRH_{O t>0; MMM .
“n o " e upn a0, b>0; :
2) —7\/5; 4) ——+/108 , akmio n<0. ;’NE: p ZHEEE
. 6 : _Ja% mpu a<0, b>0'
YV saBmaHHAX 5—6 BHeCiTh MHOKHUK IIiJ] 3HAK KBaApPaTHOTO

KOpeHs i IMopiBHANWTe BUpas3u:
5) é\/IS i % 180 ; 6) —E\/75 i —é 162

Y saBmaHHAX 7—8 BHeCiTh MHOKHUK IIiJ] 3HAK KBaApPaTHOTO
KOpeHdA i cIpocTiTh OTpuMaHUl BUpas:

D BB VIR0 2 8) B0+ VI35 -85
7

ﬁl MPUKIAL 6

) .. m+ym .
CxopoTiTs Apid 1 PO3KJIABINU IIOIIEPeqHBO MOT0 UU-

CeJIbHUK 1 3HAMEHHUK Ha MHOMKHUKU.
Poss’azanna

Kpok 3Mmict gii PesynbTat pji

: KPOK | SauuiieMo RZOLAHOK M y YHCEIbHUKY APOOY Jm 2
: Yy BUIJIAAI KBaZpara KBaApaTHOIO KOPEHH. m ( m )

BuneceMo B UMCeJIbHUKY CHIIBHUNA MHOMK- 2
© KPOK 2 v (Vm ) +m =/m -(Vm +1)
: HUK \m 3a IyKKH.




Pospin 2

- 3acTocyeMO B 3HAMEHHHUKY APo0y (opmyny )
KPOK 3 PisHuIi KBaJpaTiB, CKOPUCTABIINUCh TUM, II[O m_1:(\/;) _1:(\/5_1).(\/;4.1)

: 3amnuiemo 3agauuit Apid, PO3KJIABIIMN HOTO YU-
: KPOK 4  cenpuuk i sHaMeHHUK Ha MHOKHUKH, Ta BU- = =

KOHA€EMO CKOPOYEeHHA.

N
Jm -1

Bionosiov:

% TPEHYEMOCS

6 VY zaBmanusx 1—2 BuUHeCITh COLILHUM MHOKHUK 328 OYKKU Y BU-
pasi:

1) V2 +10; 2) V42 -6 .

¥ zaBmanHaxX 3—8 cKopoTiTH Apib:

3) V33 +4/3 5) a®-14 7 Tx2-49
Js a-+14"’ x2 42037 +7
" V35 -7 6) Jx +6 g) 9b=10V5b +25
Jroo x-36 "~ b-5 '
g I, 3HATM! L TPUKIAL 7
: 3 ornsay Ha KynbTypy mare- 3BiJbHITHECA Bif ippallioHAIBHOCTI B 3HAMEHHUKY APOOY:
MaTM4HMX 3aMUCIB HE MPUMHS- : 20 4
TO 3anMwWaTH ipPaLioHanbHICTb 1) —; 2) ——.
Y 3HaMeHHWKY 0poby. : V5 NENE)
®ecec00000000000000000000000000000 00 N P036’ﬂ3aHHﬂ
) Kpok 3micT gji Pesynbrar gji
1) IIoMHOXMMO YUMCEJIbHUK i 3HAMEHHUK 3a- 20 205
: KPOK 1 namoro xpody mHa 5 . fz J5 5

IlepeTBOPUMO OTpUMaHUU BUpPas, CKOPUCTAB- 20\/5 _ 20\/§ _ 20\/3

KPOK 2 ) JE.JE_(\/g)z -

much OPMYJIOIO a:(\/g) ,a=>0.




Kpok 3micT gii Pesynbrar gji

©2) IToMHOXUMO UHCeNTbHUK i 3HAMEeHHUK 3a/a- 4 4(\/?+\/§)

: 6 , z - =
2 KPOK 1 HOT'O ,HpO y Ha BHpaS Cl'[pﬁ}KEHI/II/I A0 3HaA \/?_\/g (\/;_\/5)(\/?_’_\/5)

MEHHUKAa.

() a(T )
BukoHaeMo MHOXKeHHA B 3HAMEHHHUKY, CKO- (\/?_\/g)(\/;Jr\/g) (\ﬁ)z —(\/5)2

pucraBIiuch (hopMyJIol0 Pi3HUIL KBaapaTis. 4(ﬁ+\/§) 4(ﬁ+J§)

" KPOK 2

7-3 4
KPOK 3 Ckoporumo orpuMaHuii api6 Ha 4. 4'(\/i+ \/§) —J7 ++/3
Bidnosiov: 1) 45 ; 2) 7 ++/3 . e .
OcHoBHa BnacTueicTs
’ npoby:
(% TPEHYEMOCS e a.C e
s —= , ge supa3 C=0
7/ 3BiabHITHCA Bif ippallioHaJIbHOCTI B 3HAMEHHUKY APOOY: b bC .
N 5 Y 2 ., \/?_\/5 ...................................
V2’ V6’ NN
2) L, ) Jp—— g N3V6
T J5-3 Jo -3 YW BILOMO BAM?
12 14 A0
3) —; 6) > )
J3 Vi1 +2 A3 PTas
A4
Al
IHTENEKTYAJNIbHUHN DITHEC A2
1 BuHeciTh MHOMKHHEK i3-IiJ] 3HAKA KOPEHS Ta CIPOCTITH BUPA3: Ha nouatky XX cT. HimeubKuM
1 iH)XeHep i mMaTemaTuk BanbTep
1) —\/16¢ +/25¢ —~/64¢ ; 3) V12t —E\/48t + 2475t ; MopTCMaHH 3anpPOMOHyBaB CTaH-

1 BAPTU3YBATM PO3MIpPK nanepy Ans
2) N27m —\48m +\T5m ;  4) E\/ZOOy —~[50y +3/32y . ROKYMeHTaLi, B3fBLUM 33 OCHOBY

apKyL 3i CMiBBIGHOLLEHHSM LUMPU-

2 Buxomnatite mii: HU 0O [LOBMMHM 1:42 i nnoLeto
B 1 m? (dpopmat AO) CknapaHHs
1) \/g(\/27 —2\/§); 3) (1—\/5)(3\/§+2); TAaKOro apKylua HaBMin Aasano

MPSAMOKYTHMK 3 TUM CaMMM CriB-

2) (7\/5—\/%+\/E)~\/§; 4) (1—3\/?)(\/?+2). BIGHOLLEHHSIM CTOPIH.
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Pospin 2

Ha MHOXXHMKM
° BUHECEHHS CMiNbHOro
MHOMHMKA 3a OYXKH;

%noco6u PO3KNnagaHHs

° cnocib rpynyBaHHs;

° PO3KNafaHHs 3a PopMy-
Moo PIi3HMLL KBapparTis;

° PO3KNafaHHs 338 POPMY-
foto KBapparta fBourieHa

' a:(\/;)z npv a=0;

« NJab =a b

np a=0 i 620

Muxaitno [MMununosuu Kpasuyk
(1892-1942) — BcecsiTHbO BigO-
MMM YKPAIHCBKMA MaTeMaTmK, aKa-
nemik AH YPCP, skoro sea)karoTb
OOHMM i3 HaMBMpaTHILLMX anrebpa-
ictis nepLuoi nonosuHn XX c1. Bin
6yB OfHWM i3 3aCHOBHMKIB IHCTUTYTY
matematukn AH YPCP, yuutenem
A. M. Jlronbku (KoHCTpyKTOpa pe-
aKTuBHMX asiagauryHis) Ta C. . Ko-
ponboBa (KOHCTPYKTOPA KOCMIHHMX
Kopabrig), cniBaBTOpPOM MepLIOro
TPUTOMHOrO CIOBHMKA YKpaiH-
CbKOI MaTeMaTH4HOI TepMiHomorii.

170

O06YHUCIIiTh, POSKPUBIIY AYKKHU 3a (OPMYJIaMU CKOPOUEHOTO
MHOKEHHS:

1) (7-343)(3v3 +7); 8) (443 +210)’;

2) (4+\/§)2; 4) (5+3\/§)2—(3+5\/§)2.
BuneciTh cnifibHUN MHOKHUK 34 TYKKH:
1) V11 -11; 4) V14 +7;

2) T+7; 5) V10 ++/20 ; 8) a+va;
3) 26 —/2; 6) V21 /42 ; 9) Jy -y.

PoskaamiTe MHOTOUJIEH HA MHOKHUKM, KOPUCTYIOUNCH (popMy-

7) J7x —19x ;

2
JIOIO PiBHUIIL KBaapaTiB i TOTOKHICTIO a = (\/; ) (a=>0). Bpa-
JKalTe, 1110 BCi 3MiHHI HaOyBalOTh HEBil € MHUX 3HAUEHD.
1) m?-5; 2) 11-9m?; 3) c—d; 4) 49¢2 —d.
PoskaaniTs uncelbHUK (3HAMEHHUK ) Ha MHOKHUKM Ta CKOPO-
TiTh APio:
3+x 11—y -2 J3 +415
; 2) —— 8) ——=3; 4) —F=—.
-9 y-121 —c++2 J3

3BiJBHITHCA Bij ippallioHAJIBHOCTI B 3SHAMEHHUKY APO0Y:

1y 22 9) -21¢ 3) ﬁ; 4) ﬁ.

1)

X

; ) —;
V2 27
CropoTits apib:

1 23 +2Va 2 36 -3 3 p?-25m
(p+5m )

3-a NCENT

Burkonartite gii:

1) (\/7—2\5 —\/2\/6_i+7)

2
>

2) (2v11-3)(2V11 +3)-15.

3ABAAHHA 13 3IPKOIO

IlomipryiiTe, un € momaHi TBepAKeHHA NpaBUJIbHUMU. Bigmo-

Bigb OOT'pYyHTYyIITE.

1) dAxmro :Li =——, TO p IOPiBHIOE (.
p \/§ q p nop q

2) Axmo a=10-+/99 i b=10++99, T0 a-b=1.
3) Axrmro Jx =2 Yy, To x=4y.
4) fAxmo a=+63 i b=8, To a GinxbIe b.

5) Axio m:\/ﬁ—\/ﬁ i n:\/ﬁ—\/a, TO M MEHIIIE .



MATH FOR LIFE

3AAAYA «TECT NMPH MPUAOMI HA POBOTY»

KoMmmnania 3 mpomaKy nuTHOI Bogu Habupae Kyp’ €piB s mo-
cTaBKHU Bogu mo MmicTy. Ko)KHUIT IIpeTeHIeHT Ha I[f0 BaKaHCiio 3a
3 XBUJIMHU Ma€ BifmoBicTy Ha 3 3aIMTAHHS CIIEI[1aJILHOTO TeCTy.
SIKI10 BCi BigmoBiAi BUABIAATHCA IIPABUJILHIMY, IIPETEHACHTA Bidh-
MyTh Ha poboTy.

Muxaiinosi 3anporoHyBaJIu TaKUI TeCT.

1 Barm aBToMO0LIb PYXaETHCS 3 IOCTIMHOIO IIBUAKICTIO 30 KM/TO.
Yepes CKiIbKU XBUJUH BU OyAeTe Ha Miclli mpusHauyeHHH,
SAKIIO BaM 3aJIMIINIOCA mpoixatu 18 xm?

2 Bawm nmoTpi6HO morpanuTu B odic. Moro aBepi obragHaHI KOKO-
BuM 3aMKoM i3 10 kHonkamu. 111006 BizkpuTH 3aMOK, TOTPiOHO
OJHOYACHO HATHCHYTH 3 KHOIKMK. Bu 3amam’sdraju Juiie aBi
mudpu Kony. AKXy MakcuMaIbHy KiJbKiCTh CIIPOO JOBEAEThCS
3pobuTH, 11100 moTpanuTu B odic?

3 Ha xo:xHoMy mosepci 16-1moBepxoBoro 6yIMHKY PO3TAILIOBAHO
mo 8 kBaptup. Ha axomy moBepci kBaptupa Ne 53, AKIIO II0-
BEePXU Ta KBAPTUPU HYMEPYIOTHCA 3HU3Y JOTOPU?

3’dacyiiTe, un BisbMyTbh Muxaiija Ha poboTy, AKIIO HOTO Bifgmo-
Bimi O6ysau takumu: 1. 36 xB. 2. 8 cuipo6. 3. Ha 7 mosepci.

AOMALUHE 3ABAAHHA

1 CupocriTs Bupas:

1) 4ve +7e; 3) 3y +\y -11y;
2) 16+/m —8Jm ; 4) -4k -6JE +2VE .

2 BuneciTh MHOMXHUK i3-IiJ 3HAKa KOPEHS Ta CIPOCTITHL BUpAa3:

1) V100x —/49x ++/64x ; 3) J75a —i\/48a —227a;
2) —/9t —/400¢ ++/81¢ ; 4) 5v32n +/98n —%\/162n .

3 3HaigiTL 3HAUYEHHSA BUPA3Y:

8Vb —\49 gy 100y —6/25y —\[4y _

1 ;
N0 Py
2) J81m —\25m 5 827t —2/108¢ +/48¢

Jaoom J48t

§16

Bopa — ocHoBa »wutTa. | nogy,
i TBapHHM, | pocnmHm BinbLioto
YaCTKOIO CKMapaloTbCsl 3 BOAM.
3a CBOE HKMTTS NMIOAMHA BUMMBAE
npubrmsHo 35-50 T oM.

MEPEPBA HA JIOTIKY
MpeteHpeHTam Ha poboty uvacto
MPOMOHYOTb NOTiYHI M HaBITb XKap-
TiBNMBI 3apavi, WOH BU3HAUMTH pi-
BEHb IHTENEKTY Ta BMIHHS MMCIUTH
B CTPecoBux cutyauisx. Cnpobynre
M BM PO3B'S3aTH CXOXY 3apady.

Y roteni 9 noeepxis. Ha nepuumm
NnoBepX 3acenunocs 5 XumbLis,
Ha BPYIMH | KOXHUIM HaCTYMHUA —
Ha pga binbwe. Ha skomy noeepci
HaM4acTille BMKIMKatOTb MicpT?

Al

[17]
3aBpanHsg 1, 2 — [Mpuknap, 1
3aBpaHHs 3 — [puknap, 2
3aBpaHHa 4 — [Mpuknap, 3
3aBpaHHs 5 — [lpuknap, 4
3aBpaHHsa 6 — [lpuknap, 5
3aBpaHHa 7 — [puknap, 6
3aBpaHHs 8 — [lpuknap, 7
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Pospin 2

Yy
\/1\,/
N/ 0] 1

4 Buxrownaiite mii:

1) V3RT-(V6)'s  8) VT (447 +28 - V175 );

2) \/5(\/5—\/5); 4) (2\/g+\/ﬁ)(\/%—3\/§)—2\/5.
O6UMCTITD:

1) (VI3 -VB)Viz+5); 3 (347 -246) ;

2) (2v15 -3)(2V15 +3); 4) (\/6\/§+11 +\/11—\/7_2)2.

Y zaBmaHHAX 1—2 BHeCiTh MHOMKHUK IIiJ 3HAK KBaIpPaTHOTO
KOpeHs:

1) —5\/6_; 2) i\/SO, akmo r<0.

3) BHeciTh MHOKHUK ITiJi 3HAK KBaJAPATHOTO KOPEHSA Ta IIO0-

. . 5 .
piBHAIITE: _E 72 1-T;
4) BueciTh MHOKHUK IIiJl 3HaK KBaJPaTHOT'O KOPEHsA Ta CIIPO-
. o 2 1 5 4
CTiTh OTPUMAHUN BUPA3: 5 125 +§\/18 —E,/28g .

CropoTits apib:

1) \/5—\/5 3) y2—2 .
NI 2y° —4y 2 +4”
a®-17 3c+2v8c +1
2 ; 4) &=/ 7 7
) a+\/ﬁ ) 9¢-3

3BiiBHITHCA Bij ippallioHAJIBHOCTI B 3SHAMEHHUKY APO0Y:

6 5 80, g 9 4)\/?—\/H
N Jio’ 19 +4” NTEN

1)

BMPABU HA MOBTOPEHHSA

Ha pucyrky 3o6paxceHo rpadik GyHKuii y=f(x), BusHaueHOI
Ha IIPOMiKKY [—4; 4]. YcranoBiTh rpadivHEM CIOCOOOM Kijb-
KiCTh KOpPEeHiB PiBHAHHS:

1) f(x)=-1; 2) f(x)=—-x;: 3) f(x)=%; 4) £(x)=x2.

&

[Mam’ararite: xoyete HaBYUTHCS nnaeatm, cMminmsiwe BXo4bTe€ y BOAY. Xoyere HaBYMTHMCS Ma-
TeMAaTnKu, 6epinc,q 3a 3aB/JaHHA. KosxHe pO3B’ﬂ3aHHﬂ €1 CBOGpiﬂHMM MHCTELTBOM IMOLLUYKY.
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Muxarno Kpasuyk



§17 OVHKLISA y =+/x , ii FPADIK | BFIACTUBOCTI

Bu pisHanucsa npo HKLLi FO =x? Ta Il BNacTMBOCTI, HaBuunmcsa 6 BaTH
BYOPA [e A PO dyHKuito Y yay ]

rpadik L€l dyHKUil, po3B'a3yBaTH PIBHAHHSA BUAY x’=a

\

CbOTOOHI l | Bu nosHaiomutecs 3 dyHKuUieto Y = \/;, il rpadpikom Ta BMaCTUBOCTSIMM,

HaBuMTECS PO3B'A3yBaTH PIBHAHHSA BMAY VX =a

ﬁ
3ABIM Bu 3HaTMmeTe, AK NIgBULLUMTHM PEMTHMHM KOMMAHIT 3@ J,OMOMOrOtO Cy4acHMX
| peknamHmx 3acobis

AKTYAJNIbHA 3A0AHA

Kommnanisa saifiMaeTbcs BUPOINYBAHHAM Ta peaJisalfieio ca-
MKAHITIB MAapKOBUX TPOAHA. [locaimkeHHA PUHKY IIOKa3ajau, IO
KiJIbKiCTh 1 caasKaHIiB, IMPOJAHNX MPOTATOM TUKHSA, 3aJEKUTh
BiZl TPUBAJIOCTI ¢ MIOJIEHHOTO pPeKJIaMHOTO0 poauka (y c), 1o Tpam-
CJIOBABCA BIIPOJOBIK ITHOTO THIKHA. [Ipryomy I1a 3ajI€KHICTHL BU-

41 BIDOMO BAM?

paxkaeTbesa GopMyiIon n=t2. BusHaure:

1) saxolo € 3anexHicT® t Bix n; TpOosHAM BMPOLLLYIOTb YXKe LLOHaK-
2) CKiJBKH; yacy Mac TPUBATH I[OJeHHUN PeKJAMHUI POJHK, 1100 meHwe 5 Tuc. pokis. Haibinba
obcar nmpogaxy cranosus 900 camxaHIliB. y cBiTti TposHaa (copt Lady Banks)

pocte B CLLUA: uen kyw, 3aimae
MnoLy, MOPIBHSHHY 3 MroLLeto
dyTtbonbHoro nons. A Havcrtapi-

Pos8’azanna

1) dAxmro n=t?i t>0, To t=\/;.

2) 38a yMOBOIO KiJIbKicTh camkaHIliB Mae ckjaactu 900 miTyk, ToMy IO Y CBIiTi BBAXKalOTb TPOSHAY,
IIyKaHWU ac t= /900 =30 (c). wo pocte B Himeuumni, 6ins cTiHm

6 i 6 ) N ) Xinboecxarmcbkoro cobopy. 3a
fIk6u B 3amaui OyJsio 3amaHO 3ajeKHICTD ¢ =+/n i 3a Bigomoio NEreHaoI, LbOMy Kyluy NOHad

TPUBAJICTIO PEKJAMHOIO POJHKAa IIOTPiOHO OyJso 60 3HAWTH Kijlb- 1000 poxis
KicTh mMpoJaHUX caKaHIiB, TO MOKHA OyJ10 60 oTpuMaHe PiBHAHHS
po3B’sA3aTu, HANIPUKJIAL, rpaiuHuM cIocodoM. A g IILOTO IIO-

TpiOHO 3HATHU, AK BUIJIALAaE rpadik QYHKIII y= \/; .
KJIKOHOBI TEPMIHA

PYHKLs
rOnoOBHA IAES PYHKLOHanNbHa 3aneHiCTb
rpadik yHKLT
Y § 11 Bu posradamany 3ajieKHiCcTb ILIOINI S KBaaparTa Bin BNaCTMBOCTI PYHKLIT
HOBXKHUHU a Horo croporn: S=a?. ¥V HacTynHuX naparpadax mo- He3ane»Ha 3MiHHa
3HAOMMJINCS 3 MOHATTAM apU(PMETHUYHOT0 KBaAPATHOTO KOPEeHdA 3aneMHa 3MiHHa
i ToTOXRHiCTIO \/a72 =|a|. 3Bizicu, BpaxoByIOUH, 1[0 JOB¥UHA CTOPO- 3POCTaHHA PyHKLT
HHI KBaJpara € JOOaTHOIO BEeJINYNHOI0, MAa€EMO: \/§ =a, abo a= \/§ . rpadidHuii cnocié

; :
OCKinbKM KOKHOMY 3HAUeHHIO ILJIOIII BifloBifae efnHe 3HAUeHHSA POSERIS)ESHEANDIBH AR
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JOBXKUHU CTOPOHM, TO TaKy 3aJeKHICTh MOKHA BBasKaTU (PyHK-
IMioHAJIbHOIO, e S — HesajJe)xkHa 3MiHHA, ¢ — 3aJie’KHa 3MiHHA.
SIKIII0 BBeCTH CTAaHAAPTHI ITO3HAUEHHA: X — He3aJIe’KHa 3MiH-

Ha, Y — 3aJie;KHa 3MiHHA, TOMi QYHKIiA HaOye BUTIALY Y = \/7 .

3a O3HAUYEHHAM apI/I(l)MeTI/I‘IHOI‘O KBaJApPaTHOT'O KOPEHdA x=20

i y20. Tomy nna nmobynoBu rpadika GyHKIII y= \/; CKJIAZIEMO
TAOJMUII0 HeBig €eMHUX 3HAUeHb X i3 KpoxoMm 0,5 (UMM MeHIINM
€ KPOK, TUM TOUuHiImuM Oyze rpadik) Ta BigmoBimHWX 3HAYEHB Y
(Tabu. 1). 3ayBaskmmo, 110 TOUYHI BHAYEHHA Y MOKHA 3HANTH TiIBKU

IJIST TUX X, AKi € TOUHMMM KBaJparamMu. ¥ HAIIOMY BUOAAKY IIe
y(0)=0, y(1)=1 ra y(4)=2. HaGnmxeHi sHAUeHHA y IIyKAEMO

IlosHaumMO TOUKM 3i 3HAWJEHUMHN KOOpAMHATAMU Ha KOOpP-
IUHATHIN IJOMIMHI Ta CIOJYy4YMMO iX IIJIaBHOIO JiHieio (puc. 1),

Pospin 2
X Yy

L S 0 i
L 05 i 0,7 i
. LS LS
L5 1,2 Omsxe, posraamemo dpynrmio y=x .
T R 14
Loo25 16
B 1,7
L 330 1,9
2

y

3a OJOIIOMOI'OI0 KaJIBKYJIATOPA.

21

17 IPOJOBXKUBIIM 11 3a TOUKY 3 abciucowo x=4 .

of 1 3 5 4

* y= \/;(Taﬁﬂ. 2).
Puc. 1

“Ne 3/n

Busnauumo 3a orpumaHuM rpadgikoMm BIacTUBOCTI QYHKILiI

Tabauuys 2

Baactusocti dyHrmii y= Jx

BrnacTtueicTb

T'padix npoxoauTs uepes moOUaTOK KOOP-
OUHAT.

Hezane:xna saminna mHabyBae Jiuiie
HeBiJ €eMHUX 3HAUYEHb.

3ajye;xkHa 3MiHHa HaOyBae JIUIIe
HEeBiJ’€MHUX 3HAUYEHb.

TI'padirk poawmimenuit auiie B I KoopauHaT-
Hi#1 yBepTi.

SAKI10 3HaUeHHA X 30iJBITYyETHCH,
TO 3HAUEHHA Y 30iJbIITyeTHCA,
T0OTO (PyHKIisT 3pocTae mpu Bcix x =>0.

ObrpyHTYyBaHHS

IIpu x=0 maemo y(O):\/B:O.

3a o3HaUeHHAM apu(pMEeTUUHOTO KBaapar-
HOT'0 KOPeHs IIiTKOPEeHeBUil BUpa3 MOXKe
OyTu Juilie HeBix eMHUM, To6TO X >0.

3a 03HAUEHHAM apuU(PMETHUYHOI0 KBagpaT-
HOI'0O KOPEHs 3HAUYEHHS KOPEeHsS MOXKe
OyTu nuiiie HeBix’ eMHUM, ToO6TO Yy =>0.

x=20 ta y=0.

Yuraemo rpadik sJiBa Hampaso.
Yy

Y,

t

Y

1

1

|
0 x, —> X, x
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§17

ﬁl MPUKIAL 1

ITopiBusiiTe 3a momomorowo rpadika QyHkKIii y=+/x uuc-
aa V2 i +/11 Ta sHalgiTe yei miai uncia, pos3TaiioBaHi MK HUMHA
Ha YUCJIOBi#l mpAMiii.

Poszs’a3anHsa

Kpok 3micT ait

: 3Hanimemo Ha rpadiky (QyHKIii TOUKy, IO BiA-
: KPOK 1
moBimae abcmuci x; =2 — Toxi Yy, =2 .

: 3Harizemo Ha rpadiky QyHKIii TOUKy, 110 BiAmo-
: KPOK 2
Bimae abcrmuci x,=11 — Tomi y, =+11.

: IlopiBHAEMO Y, i Y,, KOPHUCTYIOUNUCH I'PadikoM:
: KPOK 3 rouka y, posramosana Bumie 3a TOUKY y;, TOMY /2 <+/11

3’scyemo 3a rpad)ikoM, 1110 MiK UMCIaMu \/E iv11

posTalroBaHi uwmciia \/§, \/4_, \/5, \/E, ﬁ, \/g, y
\/5 , \/ﬁ , cepel AKUX IIJTUMU € YHucJaa 2:\/2 AT
KPOK 4 i 3:\/5. Maenmo: \/§<\/Z<\/§<\/H 3__'_'_'_:::::::::::::::::::::':""
: i2<4<9<11. V2 |- : |
38epHimb yeazy: AKIO B YMOBIi 3aBaaHFfi ﬁae'rb.c;a 0 } 2 }
IPO PO3TAIlyBaHHS YIMCJAa HA YMCJIOBiN IMpsaMii,

Y XOIi po3B’sA3yBaHHS MOYKHA PO3TIALATH OyIb-
ary Bice — abo Ox, a6o Oy.

Bidnosidv: \/5 < /11 ; wimi umena 21 3.

(% TPEHYEMOCS " 3BEPHITb YBATY!

BHeceHHs MHOMHMKaA
Mif, 3HaK KOPEHs:

1 V¥V zaBmaunuax 1-4 sa gomomororo rpadika GyHKIII y=+/x mo-
piBHANTE umMCia:

1)\/51\/5; 3)512\/5; azJaT,ﬂKmoa>0
2) J7 i 3; 4) %\/ﬁ i i\/zxs.

Y saBmaHHAX 5—8 3HalmITHL yci Iigi umcsaa, 110 pos3TallloBaHi KJTFOYOBUM MOMEHT.'E
Ha YUCJIOBiN mMpAMilt MixK dyucaamu: o x, > x :
1~ %2,

5)01i 3 7y V19 i 343 ; o o > 5 :
6) VT i V15; 8) 4\/§ P25 RUTIUIR. ekt o R



Pospin 2

ﬁl MPUKNAL, 2

Ha mouarky § 12 Mmu B:ke HaBoguI (QOPMYJIY, 3a SKOI0 MOYKHA

BHANTHN MLIAX, AKUNA IPOXOAUTH TiJO Yy CTaHi BiIbHOTO mMamiHHA:
2
gt . .
§= 5 e & — IIPUCKOPEHHSA BiJbHOIO naxiHHA. BukopuctoByioun
o (pOopMyJy, BHAUAITEh 3aJIesKHICTD Yacy ¢ (t > O) BiJl mpouaeHOoro
MIJIAXY S.

Poss’azanns
Kpok 3MicT ait Pesynbrat giji
' KPOK 1 2 is vismocri 5= £b 95=gt?; gt?=2s; 2=
: Bupasumo t° iz piBHOCTi s:T. s=gt"; gt=2as; 1 T
3 oruany Ha Te, 1m0 t>0, BUsHaUMMO ¢ — moOyIe- 2
KPOK 2 . .. 2s t= |—
MO KBaJpaTHUHN KOpPiHb i3 BUpasy — . g
g

F..."3a [0MOMOTo0 chyHKLH y = X2
S y:\/; onucyetbes barato
peanbH1x npouecis — qisny- -
HUX, XIMIYHMX, EKOHOMIYHMX *
Towo. Came Ui dpyHKLI nexaTb :
B OCHOBI (POPMYH, sIKi HaBeJ,EHO

B 3apayax i 3 IKUMM BM MO3Ha- E
MommTecs B HACTYNHMX Knacax. E

MEPEPBA HA JIOT'IKY

Bu3HauTe 3aKOHOMIPHICTb i 3HaM-
OiTb HEBILOME 4MCNO.

12 15

P KIIFOHOBMIA MOMEHT
1) fAxmo t2=4, To t=2 abo t=-2.
: 2) dAxrmo m2=k1m>0, TO mzx/g.

% TPEHYEMOCS

2 3apaiiTe (POPMYJIOIO 3ATEKHICTD MiK JOZATHUMM BeJIAUYMHAMMU.

1) Ilmomy S xKBagpara, HJOBMKKMHA CTOPOHU SKOTO JOPiBHIOE @,

00UYHMCII0I0TE 3a (hopMya0I0 S = a?. Bapaiite dopmyoio 3a-
JIEXKHICTh JOBXKUHM CTOPOHMU a Bif mjorri S.

2) Ilory:kHicTs P eJeKTPUYHOTO CTPYMY B HIJIAHIIL Kojia 00-

YHUCJIIOKTH 3a (PopMyJIo0 P=I%R, ne I — cuia cCTpyMYy,
R — omip npoBigHuka. 3agaite (POPMYJION0 3aTEKHICTDh CUIT
crpymy I Binm moryskHOocTi P i ommopy R.

3) Ilmomry S Kpyra, giamerp SKOTO HOPiBHIOE d, OGUUCIIIOIOTH
1 .
3a (popmyJioro S :anz. 3agaiiTe (GOpPMYJI0I0 3aJIEKHICTH

miamerpa d Bim maomri S.

4) Kinmetuuny eHeprito E_ Tina, 1mo pyxaeTbca 3i MIBUAKI-

mv2
CTIO U, O0OYMCIIOITE 3a (hopmyaow E, =

, e m — maca

Tina. 3agaiiTe GopMYyJ0OI0 3AJEKHICTH IMBUAKOCTI U Bifg
KimeTuuHOl eHeprii E_ i macu m.



§17
ﬁl NPUKJIAL 3

Posp’saxiTh piBHAHHA X +x—2=0 rpadiuaum crmocobom.

Posz8’azanna

Kpok 3micT pii PesynbTat gji

KPOK 1 Barnmmenmo sazane piBEAHEA y BUrIaAAl f(x)=g(x), Jx =—x+2;

e flx)i glx) — KIil 3MiHHOI X.

pe f(x) i g(x) bymriil sl f(x)zx/;; g(x)=-x+2
: IToGyayemo B omHil cucTeMi KoopauHAT rpadiku
: KPOK 2 . : Y
: GyHRITiiIT f(x):\/; i g(x)=—x+2.
: 5 Iy . . \{;' y=vx
: M3HAYNMO TOUK nepetuny rpadikis GpyHKITii
. KpoK 3 . neHaummo Touky M mepetiiy rpadiiis QyHKi y=—x+2
: i smaiiflemo ii abcrucy x, . 1

M 1 1 ] 1

s Toro 11006 IIepeBipuTH, UM € 3HalAeHe Yncyao 1 o 1 2\3 4 5 6 x
: KPOK 4 1oupum KopeHeM a00 HaOJMMKEeHUM 3HAYEHHIM, ,
: xy=1. Ilepesipka:

mifcTaBUMO ¥OTOo y 3aJaHe piBHAHHA. PobuMmo :
BHCHOBOK: Xj =1 € TOUHHUM KOpeHeM DiBHAHH. \/I+1—2:0; 0=0 — mpaBwiabHO .

Biodnosiov: 1. y
4__
3__
(% TPEHYEMOCS yex
91
3 1) Ha puc. 2 nmogano rpadiku QyHKIiH y= \/; iy=x-4. Bu- 14
3HaUTe KiJIbKiCTh KOpPeHiB piBHAHHA Jx =x—4. e
. . w . 5 6 7 x
2) Ha puc. 3 mogmano rpadiku GyHKIIA y= \/; i y=-1. Bu-
3HAYTe KiJbKiCTh TOUOK IEePeTHuHY IMuX rpadikis.
3) Ha puc. 4 momano rpadik ¢pyukiii y=0,6. Busnaure Kiib-
KiCTh TOUOK IepeTuHY rpadikiB QYHKIIN y= \/; iy=0,6.
4) Ha puc. 5 momano rpadik pyskmii y=-1,4. BusHaure Kinb-
KicTbh TOUOK IepeTuHy rpadikiB pyHKIiN Yy = \/; iy=-1,4. Puc. 2
Yy Y Yy
34 3+ 34
=x
ol v 2+ 2+
1+ L+ y=0,6 Ly
o T3 54 5647 9 14 5456 fx O 132 8456 1%
— 14 -1+
y=-1
ol -24 -2+ y=-14
Puc. 3 Puc. 4 Puc. 5
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Pospin 2

41 BIDOMO BAM?

Y 1785 p. npotoky Jla-MaHw
ynepLue nepeTHynu Ha MoBITPS-
HiM Kyni. Y 1999 p. snepie 6yno
3[iMCHEHO KPYrOCBITHIO MOJOPOXK
Ha MOBITPSHIM Kyni 6e3 3ynuHOK.
Y 2015 p. y ®paHuji ycTaHOBMNMK
CBITOBMIM PEKOPA,: Y MOBITPS OAHO-
yacHo nigHammcs 433 nosiTpsHI Kyni.

* Hikona Tecna (1856—1943) —
cepbCbKMi Ta aMepUKaHCbKMH
i3uK, iHXKeHep, BMHAXIOHMK
B ranysi enekTpoTeXxHIKM Ta pa-
pioTexHiku. BiH oTpumae noHap,
400 nateHTiB, CTBOPMB HU3KY MPH-
CTPOIB, LLO MPALOIOTb Ha 3MiH-
HOMY CTPYMi, po3pobuB HEOHOBI
M NMFOMIHECLLEHTHI NaMmnu, OMCTaH-
uiMHe ynpaBniHHs.
AMepuKaHcbka aBTomMobinb-
Ha KomnaHis «Tesla Motors» Ta
BifoMa Mapka enektpomobins
Ha3BaHi Ha vecTb Hikonu Tecnu.
Y 2013 p. B KpemHiesii ponmHi
6yno cropypaeHo nam'saTHWK
H. Tecni. Cratyto BMKOPUCTOBY-
tOTb IK HE3KOLLTOBHY TOUKY 6es-
APOTOBOro JOCTYMy.

178

Y saBmaHHax 5—6 po3B’sa:KiTh rpadivHo PiBHAHHS:
1 2 8
5) Jx ——x=—; 6) ——+x=0.
3 3 x
Y saBmaHHAX 7—8 BuU3HAUTE KiJbKiCTh TOUOK IIEPETUHY I'pa-
GikiB QyHKITIA:

7) y=\/; i y=a-3, akmo a > 3;

8) y=\/; iy=a+1, axmo a<-1.

IHTENEKTY AJIbHUMU ®DITHEC

IInomry moBepxHi KyJi 06UMCIIIOIOTE 3a POPMYJIo0 S = 4nR?,
me R — pagiyc xkyui. 3agaiiTe (hopMyJ o0 3ajie:KHiCTD pagiyca
KyJai R Bixg momti ii moBepxHi S. Busmaure 3a 1mieio ¢popmy-
JIOI0 pagiyc MOBITPAHOI KyJi, AKIMO mJjolna ii moBepxHi mo-
piBuiOE 64T M2

He BukKoHyOUM mOOYAZOBM, BHM3HAUTE, UM IPOXOLUTH I'pa-
dix dymrmii y=+x uepes Touxu A(25;5), B(3600;-60),

c(zl;ll), M (-100;10), E(12; zﬁ), K(4i;23)-
4’ 2 9° 3

Kopucryouucs rpadikom ¢pyHKIii y=+/x, BusHauTe HaAOIM-
JKeHi 3HAYeHHd:

1) (byHKI_Iii Y, AKIIO 3HaUY€HHA apryMeHTa Taki: xl = 1,2;

2) aprymeHTa X, AKIO 3HaUeHHA QyHKIII Taki: y, =4; y,=7;
y3 = 11.

3ABAAHHA I3 3IPKOIO

IlomipryiiTe, un € momaHi TBepAKeHHA NpaBUJIbHUMU. Bigrmo-

Bigb OOT'pyHTYyIiTE.

1) dAxmo y=\/; i x=36, 0 y==6.
2) Axmo x2=121 i x<0, o x=-11.

3) Aximo Touka A(m; 4) HaJIeXKUTh rpadirky QyHKIIl y= \/;,
T0 m=16.

4) SIKII0 4YMcao @ € KopeHeM PiBHAHHA +x +x—-9=0, To

\/a_+a:9.

5) fIxmo x +4/15 =0, 10 x=-15.
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§17

@ OujiHroBaHHS1, BapiaHT 2 poboT —
B IHTEPHET-MIATPUML MipPYYHMKA

CAMOCTIMHA POBOTA Ne 12

3 Ha puc. 6 zobpaskeno Touku M, N, Pi L
y OpAMOKYTHi# cucrtemi KoopauHaTt. Bu-
3HAUTE TOUKY, Uepesd AKY JMoJce IIPOUTH Ipa-

dix byrrmii y= f

Touxka P Touxa L

b r :
Touxka M Toura N Puc. 6

MATH FOR LIFE

3A0AYA «<MOPO3UBO»

5 na kimHATH, Digjgora Axoil Mae (popMy KBa-
Ipara, KyOuJau IOKPUTTA (KOBPOJIiH) IJIO-
miero S. 3HaiAiTh mepuMeTp Iiel KimuaTH,
BBaKAIOUNU, IO IIEPUMETP IOKPUTTSA SOPiB-
HIOE IepUMeTPy KiMHATH.

6 o xoxxuoro Bupasy (1—3) mobepiTh TOTOMK-
HO piBHU# omy Bupas (A-T') , aximo a >0,
a#9.

w

|
B
o1

|

w
|

; Ja -3 Ja
- = - 1
a—6\/a_+9 r —

Ja

7 3BiabHITHCA Bif ippallioHAJIBLHOCTI B 3HAMEH-
HUKY Opo0y Ta CIPOCTIThH HOTO:
7 2
1)

N RN TP
Ji5 418 , V15 -\18
\/_ \/7 5+\/§

i 3HAHAITHL IOT0 YMCJIOBE 3HAUEHHS.

Cﬂ

8 CmpocriTh BuUpas

VY cynepmapketi 0yJs0 mpoBegeHO MapKeTHHTOBE AOCJIiIKeH-
HSA BILUIMBY TeMIepaTypu MOBITPA Ha MIOAEHHUI 00CAT IPOLaKy
MOpO3WBa B JiTHiN mepion. PesynbraTtu gocimigsKeHHS IIOZAHO Ha
puc. 7. ToukamMu 3 KoopamHATaMu (t; n) IO3HAaYeHO KiJIbKiCTh
mavyoK MoposuBa n (y COTHSX), IPOJAaHUX MPOTATOM JIiTHBOTO THS,
KOJIN cepelHs TeMIlepaTypa ImoBiTps craHoBuia t °C.
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Pospin 2

n, KigbKicTh 1a40K MOpO3uBa (y COTHAX)

* Y 1295 p. Mapko lMono npwusis
po €Bponu peuenT HEBROMOro
OXOfOAKEHOrO LEeCepTy.

* Y 1649 p. Burapanu BaHinbHe
moposmeo, a B 1919 p. — mo-
po3uBo eckimo. [leplue eckimo
HasmBarnocs «eckimo-nam» —
«TMPIDKOK eCKimocay.

* BeHecyenbcbke Kaghe-MOpO3MBO
Heladeria Coromoto nponoHye
HaMBINbLLY KINbKICTb COPTIB MO-
po3uea y csiti — noHag, 800.

Al
1]

3aBpanHd 1, 2 — [Mpuknag, 1
3aBpaHHs 3 — [puknag, 2
3aBpanHd 4, 5 — [puknag 3

&

Bam 3Hariomumsi Bupa3
«BULLE ro/IoBU He CTpub-
Hew»?! Lle nomunka. Jlo-
AMHA MOJXKe BCe.

Hikona Tecna

180

Kopucryiouncs pucyHkoM, gaiiTe BiAmoBiAi Ha 3amuTaHHs.

CKiJbKY avuoK MOpPO3WBA GYJIO IPOJAHO IPOTATOM OHSA, KOJIU
TeMIiepaTypa noBiTpa cranosuia 25 °C?

fAxoro Oya cepeqHs TeMIlepaTypa B TOH AeHb, KOJU 0yJI0 IPo-
mamo 400 mauox moposuBa?

kKoo popMyso0 MOXKHA 3aJaTH 3aJIeKHICTHL 3MiHHOI 71 Bif
3MminHOI 17

IIpunycTumo, 1110 icHyIOUa 3aeKHIiCTh 1 Bin ¢ 30epiraTuMernsesa
i B mogaapmiomy. CKiJIbKM MauOK MOPO3MBA Oye IMPOJAHO IIPO-
TATOM JIHSA, KOJU TeMIlepaTypa moBiTps craHoButume 36 °C?

3a IPOTHO30M IIOTOM TeMIIepaTypa HMOBiTPA B HAWOGAMKYi HHL
cranoBuTume 0n3bko 40 °C. Crnupatounch Ha Ieii MPOTHO3,
MeHeJKep i3 IpoakiB 3p0OUB TaKWiT BUCHOBOK: « Y HaMOJIMK-
ui nui Mmu npomasatumemo He meniire 600, ajge He Oinblre HiK
700 mayox MOpo3WBa MIOAHA». UM MPaBUJIbLHUIN BUCHOBOK 3PO-
O0uB MeHemKep?

AOMALLUHE 3ABAAHHA

ITopiBHsATiTEe 3a momomoroio rpadika GyHKIii y=+/x uumciaa:

1) V11 i V8 3) 243 i3; 5) é\/63 i %/32;
2) 31 10 4)4i 25; 6) i«/SO i%\/24.

SHaUITE yci il ymceia, 1o po3TalioBaHi Ha YNCIOBIH IpaMiii

MIidK YMCJIaMU:
. 2., [.1
3) 23 i +22; 5)771285;

1) 01 +/2;
2) V5 i V10; 4) V13 i 25 6)3@16/1%.



3 BagaiiTe (POPMYJIOIO 3ATEKHICTL MK JOZATHUMY BeJIMUYMHAMU.
1) 3a TeopemoOI0 PO cepeaHi MPOIOPIIifiHi BiApisKU B IPaMO-
KYTHOMY TPUKYTHUKY a, -c:az, oe a — IOBXXHHAa KaTreTa
IIPAMOKYTHOI'O TDPUKYTHHKA, ¢ — AJOBMXHWHAa MOI'0 I''TIIOTEeHY3H,

a, — JOBMKMHA IIPOEKIIil KaTeTa a Ha TinoTeHy3y c. 3ajgaiiTe
(opmyoo 3anexHicTh a Bif a, i c.

2

b

2) IloBuy eneprito E Tina o6umcoioTs 3a opmysow E =mc
Ie m — Maca Tijga, ¢ — IIBUAKICTH cBiTJIa Y BaKyyMi. 3a-
naiite (hopMyJIOI0 3aJeKHICTh ¢ Big E i m.

3) Enepriro W, sapaneHOro KoHjeHcaTopa OOUMCIIOIOTH 32
2

opmymaoro W, :g—c, e ¢ — eJIeKTPUUYHUH 3apAa KOHJEeH-
catopa, C — eJIeKTPOEMHICTh KOHAeHcaTopa. 3agaiite Gop-
MyJIoI0 3aJiexkHicTh ¢ Bigm W, i C.
. . . 2
1) Ha puc. 8 306pakeno rpadiku GpyHKIIN y= \/; iy= gx
. . L 2
BusHauTe KilbKicTh KOPeHiB PiBHAHHSA \/_ =—x.

2) Ha puc. 9 300pakeno rpadik Qpyskriii y=-1,2. Busunau-
Te KiJIbKiCTh TOUOK IepeTuHyY rpadikisB pyHKIii y:\/;

iy=-12.
PosB’sa:xiTh rpadiuHUM cIroco6oM pPiBHAHHS:

1) Jx +1,5=2,5x; 2) Jx-27 -0,
X

BMPABU HA NOBTOPEHHA

PosB’s:kiTh piBHAHHS:

1) 5(x—9)=0; 5) (x*-6)(7+14x)=0;
2) 6(x+5)=0; 6) (8-x*)(10+2x)=0;
3) 5x%=125; 7) (x?+1)(2+0,1x)=0;
4) 3x2=27; 8) (x*+4)(4-0,22)=0

B OAMUH KIIK

Kopucrymouncey nakerom Advanced Grapher, mobyayiire rpa-

diku QyuKIii y=+x i y=—Jx B OAHIN cucTeMi KoopAauwHAT.

§17

41 BIDOMO BAM?

i |

PisHsHHs Anbbepta EnHwTenHa
E=mc® — cumson Teopii Bif-
HOCHOCTI — 3POBMNO MOMITMBMMM
6arato TEXHOMOTIYHMX LOCArHEHD.
BoHo nokasarno, Wwo pe4osuHa Mae
KonocarnbHi 3anacu eHeprii, apgxe
KBagpaT LUBMAKOCTI CBITNAa — 3Ha-
UEHHsl HEMMOBIPHO BEMNMKE.

Puc. 8

WHTEPHET-
¥ NMOCMIAHHS :

. Anroputm nobynoBsu HaBepfeHo -
‘B IHTEPHET-MIATPUML NigPYYHUKA.
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Pospin 2
nNACYMOBYEMO BUBYEHE B § 11—17

1 Bu mosnatiomuaucs 3 QyHKIiAMI Yy = x%i y=+/x , ix rpad)ikamu Ta BJIACTUBOCTAMU.

D(y): x — Gyab-siKe YuCJI0 ...Q.@ﬂ.’?g.'?..?.’.‘f!’.‘fﬂ?’.’!.’f‘.’.‘....>§ D(y): x>0 .

O6nacTb 3Ha4YeHb » E(y): y=0

............................................................................................................................................................

Pe I'padix — mapaborna, 11 BITKM | [pacbik dbyHKLi { o Tpadir posmimenuii y I ko- |
€ O3epKaJlbHUMU Bl,[[06pa' ............................................. ). OpﬂI/IHaTHiﬁ depTi, IPOX0-
JKeHHAMU BigHOCHO oci Oy. { quTe Yepes MOUATOK KOOD-
I'padik posmimtenuit y I i IT muHAT (mpr x=0 y=0). H
. KOOD/IMHATHUX UBEPTSX, IPO- | L, . DymKuis spoctae Ha BCilk
i XOAMTDb depe3 IMOYaTOK KOOp- ! ", 06JIaCTi BUBHAUEHHH. .
" munar (mpu x=0 y=0).
IIpu x<0 dyHKUiz cnaxae;
npu x>0 GyHKIia spocrae. :

2 Bu mHaBumiucsa po3B’sS3yBaTH PiBHAHHS rpad@idHmM
crrocobom.
I'padiuanit cmoci6 pos3B’a3y-
Anroputr™M po3B’si3yBaHHA PiBHAHHSA BUTJIATY BaHHA DIBHAHD € B3PYYHUM

f(x):g(x) rpadgitHIM cI0COGOM IIA 3HAXOMKEeHHS KiJIBKOCTi
po3B’a3KiB piBHAHHA abo cu-

1. 3BecTu BuxigHe PiBHAHHA OO0 BUTIALY f(x):g(x) e sy

Tak, o0 y JiBi#l i mpaBiit yacTuHaxX PiBHAHHA OyJu
Bimomi (yukIiii, TooTo QyHKIiI, rpadikum SKUX BU
BMieTe OyamyBaTwu.
2. Bsgecrtm gBi QyHKIii: y= f(x) iy= g(x) . . . .
1106 omiHuTH TOUHiCTL 3HAM-
y:f(x), IEeHOr0o KOpeHsaA, HeoOXigHO
yzg(x), migcTaBUTHU HOTO B PiBHAH-
ua f(x)=g(x). Yci snauenns
3MiHHOI, TPU AKUX YTBOPIOETH-
cs IpaBUJbHA PiBHICTh, € TOY-
HUMMU KOpeHAMU. SKIno B xoxi

3. PosB’asaru rpadivuHo cucTtemMy PiBHAHD {

TOOTO MOOYAYBATH B OLHIiN cHCTEeMi KOOpAMHAT T'pa-
diku QyHKIIN y=f(x) i y:g(x) Ta 3HAWUTU TOUKU
mepeTuHy mooyaoBaHux rpadikis.

4. BusHauuTH aGCIUCHU CHITBHUX TOYOK rpadikis QyHK- IePeBipKU OAePXKUMO 6JIU3bKi,
niit y=f(x) i y=g(x). ase He piBHi sHaueHHA f(x)
i g(x), TO 3HaAlJeHe 3HAUeHHS

5. 3anmcaru Bigmosigb, maMm’ATan0uun 0 3HAMIEeHO Ha-
A AP, » I A KOpPeHs € HAOIMIKEeHUM.

OsroKeHi po3B’A3KY PiBHAHHA (HAIPUKJIAL, X=da).
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3 Bu gismanmcsa, 1o Take apu(MeTUYHAN KBAAPATHUN KOPiHb, SKi MO0 BIaCTUBOCTI.

ApudmeTuyHHM KBaJPATHUM KoOpe-
HeM i3 yMcJia @ Ha3uBaIlOThL HEeBin eMHe
YMCJIO, KBaJApaT KO0 JOPiBHIOE a:

SAKIITO0 \/E=b, a=0,b20, 10 b’=a.

BuHeceHHSI MHOKHHKA
3-IIiI 3HAKA KOpeHsd

o Va? =a\/3, akmo a=0, b=0
o Va% =|a|\/3 nasa Oyab-axkux a, b=>0

BHeceHHA MHOKHUKA IIiJ 3HAK KOPEHd

[ 2
a®b, axmo a=0, b>0
ab =
—\/azb, armo a<0, b=>0

4 Bwu gismanucs, AKi € umcia.

Baactusocti apudmeTnaHoro
KBaJIPaTHOTO KOPEHA

Va? :|a| Ipu OyAb-IKNX 3HAUEHHAX
2
(\/;) =a, axuo a=0

Jab = J|a|[p] , sxmo ab>0 (a>01ib>0

abo a<01b<0)

Jab =ab, axmo a>0, b>0

%z_, AKIO —>0 (@>01 b>0

abo a<0 i b<0)

%:\/%, akmo a=0, b>0

PamionaapHi uncia — umcia, SKi MOKHA IIOJATH Y BU-

. m .
rasani apodby —, ge m — IIijie, n — HaTypaJibHe YHCJIO.
n

IppamionanbHi uMcia — umciaa, AKi MOKHAa IIOgaTH
Y BUIJIALL HECKiHUEHHOTO0 HeIIePiogMYHOTI0O JeCATKOBO-

ro Ipooy.

Ywucnaa, AKi BUKOPUCTOBYIOTE IJIA JIiuOM,

YTBOPIOIOTH MHOSKMHY N HAaTypaJbHUX YHCEJ.
HarypanbHi umcia, IpoTUae:KHI iM uMcia i 4mciio
HYJIb YTBOPIOIOTh MHOSKHMHY Z I[iJIMX YHCEJI.

ITini Ta 1po6oBi ymciaa yTBOPIOIOTH MHOKHMHY @ pa-
IiOHAJIBHUX YHCEJI.

PamionasnbHi Ta ippalioHayibHI yKcia YTBOPIOIOTH MHO-
skuHy R mivicHUX guceJ.

NcZc@QcR
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Pospin 2

KOHTPOJIbHA POBOTA

BapianT 1

Ne 4

2 3BiJbHITHCA BiJ ippaIioOHAJILHOCTI B 3HAMEH-

HUKY Ipo0y 18
J6

3 Ha pucyury so0paskeno tTouku M, N, P, L
i K y npaMoOKyTHi# cuctemi KoopauHar. Bi-
IIOMO, 1110 TouKa P i m1e ogHAa 3 JaHUX TOUYOK
HajexaThb rpadiky GyHKIII y= x2 . Busnau-
Te IPYTy TOUKY.

No Po
K
Le Mo
of x
A b B r

4 BubepiTs MOCTiTOBHI HATYPAJILHI YncIa, MiK
AKNMH PO3TAIIIOBAHE HA YMCJIOBiM mpaMii ip-

pamionambsae uncyo /20 .

?" IHTEPHET-MOCMUJIAHHS

- OujHtoBaHHs i BapiaHT 2 KOHTporbHOI pobo-
T — [yB. IHTEPHET-NATPMMKY MigPYYHMKA

5 3sinbHITBECS Bif ippallioHaJIbHOCTI B 3HAMEH-

1
HURY ﬂpoﬁy m, b>0.

6 TligBomuuii yoBeH HmifgHiIMaeTbCA 3 TIMOMHUI
Ha MOBEPXHIO MopsA. BubepiTh rpadik, axuii
Mmoxce 6ytu rpadikom GyHKILiI h:f(t) , Ie
h — raubuHa, Ha AKili mepebyBae yoBeH (Bifa-
CTaHb 0 MOBEePXHi MopsdA), ¢ — Yac Bif mo-
YaTKy OigioMy (t = 0) .

2
7 Buxownaiire mii: (1—5ﬁ) +10ﬁ.

8 Po3p’saxKiTh piBHAHHA %\/12 -2x —-1=0.

. . . 2
9 Posp’sxiTh rpadiuno piBHsHHA X+1—-—=0.
x

10 CopocriTh Bupas

1 Vo) 2da 2
Ja-2 a-4) a-adJa+a Ja+2
25

O0OumcIIiTh #0ro 3HaYeHHA, AKIIO 4 = E

Bonycue 3aBmanasa. O0uncriTh 3HAUEHHA BU-
3 1

7
a3 + — .
PaY T e sz V52




KBAPATHI PIBHAHHA

3ACTOCOBYEMO HA MPAKTHLUI

IlisHanHA 3aKOHIB IPUPOIM, PO3B’A3aHHA 3aBIaHb HA IPOCTOPOBi (popMU ¥ KiJIbKicHI cmiB-
BiTHOIIIEHHSI, CTBOPEHHS IIPOrpaM IJd 00poOKMU 3BYKY, BiZleo, BEKTOPHOI Irpad)iky HEMOKJIUBIL
0e3 sHaHHA KBaJpaTHUX PiBHAHBL. ONMaHyBaBIIM el PO3/iJj, BU HABUUTECH:

ImepeKJIagaTH MOBOI MaTeMaTHUKU OyAb-sIKY 3aJady 3 peaJbHOT0 KUTTSA, TOOTO CTBOPIO-
BaTU 11 MaTeMaTUYHY MOJeJb

BH3HaUaTH yac abo IMBUAKICTh I8 OyIb-AKOl IMOLOPOXKi, 3MiMICHIOBATI PO3PAXYHKU IJIA
TPaHCIOPTHOI JIOTiCTUKM

CKJIaJaTH IJIaH BUKOHAHHS CyMiCHOI po6OTH, paIlioOHAJIbHO PO3HOMIIATH Yac il BUKOHAHHSA

pO3B’sA3yBaTU TPUTOHOMETPUUHi, TOKAa3HUKOBI, ippamioHanbHi piBHAHHA, PIBHAHHA BU-
MIUX CTENeHiB, AKi B BUBUATHMeETE B HACTYITHUX KJacax

WinaxXomMm AOCHNIAXEHD

T'eomerpuuna anarebpa Ta pos3B’s3yBaHHSA KBaJApPaTHUX
piBHAHBb

13 cmoco6iB po3B’sA3yBaHHA KBaJpaTHUX PiBHAHB

iKaBi BaacTuBoCTi KoedillieHTiB KBagpaTHUX PiBHAHDL
I Pin AP p Mo nmso Bce.

Ha Hemosxnmse npocto
Omap Xaam — IepcbKUIl MaTeMaTHUK i IoeT noTpi6Ho binbLue yacy.

KBagparhi piBHAHHA y (isuii, TexHii, cropTi

®dpancya BierT i iioro Teopema OeH BbpayH
PosB’sa3yBanHsa piBHAHb BUIIUX CTEIIEHIB



§ 18 KBAOPATHUN TPUYNEH. KBAOPATHI PIBHAHHA

Bu pisHanucs npo niHiMHI PIBHAHHA Ta NPaBMNa iX PIBHOCMITbHUX NMEPEeTBOPEHb,
BHOPA ) HaBYMNMCS PO3B'A3yBaTH 33[a4i 3@ AOMOMOIOIO MIHIMHUX PIBHSHb
Bu nosHalommTeCs 3 MOHATTAM KBAgpPAaTHOrO PIBHSHHS, HaBUMTECS PO3Mi3HaBa-
CbOrOAH! TM MOro cepep, iHLWMX PiBHSHb
3ABKIM Bu 3moxkeTe po3B's3yBaTM CTApPOBMHHI 33Aa4i M Nepemaratm B MaTeMaTMUHKUX
) TYPHipax i3 po3B'A3yBaHHs CKNafHMX MaTeMaTH4HMX 3apad

41 BIDOMO BAM?

LLlicTe micub y AecaTUi HAMPO3yM-
HILUMX TBApMH 3alMaloTb MPUMa-
™M: 6abyiHu, WKMMNaH3e, ropunu,
OpaHryTaHru, riboHu i MaBmu.

KJTKO4YOBI TEPMIHM
KBafpaTHUM TpUUneH
NiHIMHMM OBOYNEeH

KoeiLlieHTH KBaApPaTHOro
TpuuneHa

3BeAEeHUM KBagpPaTHUM
TpuuneH

KBafpaTHe PiBHSHHS

3BefieHe KBajpaTtHe
PIBHSHHS

KOoemiLIEHTH KBagpPaTHOro
PIBHSHHS
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AKTYAJIbHA 3AA0A4HA

Icropia maremaTuku mae rauboke KopimudA. Illupoxo Bigomi
IocArHeHHA MaTeMaTukiB CtapogaBuboro €runrty, BaBuiona, Jlas-
uboi I'permtii, Iraii, Kurato. [loBosi uacTo iHAifichbKi BUeHi cKaama-
Ju 3ajgavi y BipmroBauiit ¢popmi. OgHy 3 TaKUX 3aJadu MaTeMaTHKa
XII cr. Bxackapumu II Mmu 3apas posriasgHeMO.

Ha gBi srpai posmiiuBIINCh,
PosBakajuch B rai maBmu.

Ogua BoCchbMAa iX B KBajaparTi
T'yuno pazom 3a0aBJIAINCE.

3 KPUKOM pamiCHUM IBAHAAIATDH
Ha jianmax Koamxajancsk.

PazoMm cKinbKm, T mismaicd,
Magsm 60yso y Tomy rai?

Posg’sa3aHnsa
SKIII0 IO3HAYNTH KiJIbKiCTh MaBII Uepes X, TO 3a YMOBOIO 3a1aui

. 1
Ma€eMoO: BOCbMa 4YaCTHHA BC1X MaBII — IIe (gx s BOCbMa 4YaCTHuHa,

2
migHeceHa OO0 KBajapara, — Iie (gx) , TOOTO KiJIbKicTh MaBII, AKi

OaBuyncsa Ha raasaBuHi. OckiabpKu 1mie 12 KoauxaJaucsa Ha JiaHax,

2
. . 1
TO 3arajbHa KiJIBKiCTh MaBII CTAHOBIJIA (gx +12 |, TobTO X.

2
1
3anuniemMo piBHAHHSI: (gx) +12=x.

Mwu orpumasin piBHAHHSA, IO BiApPi3HAETHCA Big THUX, AKi BU
posB’asyBanu panimte. Ile piBHAHHA € IiTUM, MaKCUMAaJIbHUN CTe-
OiHb 3MiHHOI, IIT0 BXOAUTH IO HHOTO, HOPiBHIOE 2.



rOJIOBHA IAEA

Bu BmieTe pos3B’AsyBaru JiHiiiHi piBHAHHS, TOOTO PiBHAHHA
Buay ax+b=0. Ix me Ha3uBarOTHL PiBHAHHAMU MEPIIOTO CTEIIeH.
IcHyIOTH PIBHAHHSA APYTroro, TPETHOTO i BUIIUX CTENEHiB. ¥ I[bOMY
naparpadi Bu posriisgHeTe PiBHAHHA APYTroro CTeIleHsA, AKi Hasu-
BalOTh KBaJAPATHUMU.

O3HauyeHHs. PiBHaHHA BMaYy ax?+bx+c=0, pe X — 3MiHHa,
a, b, c — umcna (a;tO), Ha3MBarOTb KBAJPATHUM.

1) Muorounen ax®+bx+c (a#0), akuit MmicTuThCA B JiBiit
YacTUHI PiBHAHHA, HA3WBAIOTh KBAJPATHUM TPUUJIEHOM.

2) Ywmciao a HasuBaioOTh cTapmuM (mepmum) KoedimieHTom
KBaApPaTHOTO TPUUJIEHA Ta BiAIIOBiLIHOTO KBaApPaTHOTO PiB-
HAHHA; YUCJIO0 b — APYruM Koe@ilieHToOM; YmciIo ¢ — Biib-
HHUM YIEHOM.

3) SfAxmo a=0, KBagpaTHUHA TPUUJIEH IIEPETBOPIOETHCA HA JIi-
HiltHM#i aBouwjeH. Ko a # 0, piBHAHHS ax?+bx+c=0 za-
JUMIAEThCA KBaAPaTHUM, IIPU IILOMY YHucjga b i ¢ MOXKYTH
IOPiBHIOBATHU HYJIIO.

Hampuxnam, 2x2 —x-3 — KBaJpaTHUM TPUUJIEH; 2x2-x-83=0—
KBaApaTHe PiBHAHHA.
3anuiieMo e PiBHAHHSA y BUTJIAIL ax?+bx+c=0.
2x% + (—1)~x+ (—3) =0

2 \2 \2
a b c
3Bimcu a =2 — crapmuii (abo mepinuit) koedimieur, b=-1 —
aopyruii Koediiienr, ¢ =—3 — BiJIbHUU UJIEeH.
V KNFOHOBMIA MOMEHT '

Koxxuuit koeditieHT posridamaeTbcad 3 TUM 3HAKOM, AKUH
CTOlT]: mnepeg HUM.

3HaueHHs KBaJApaTHOTO TpUUJIeHA ax?+bx+c 3aneEATH Bixg
3HaueHb 3MiHHOI x. IIpu pisHMX 3HAUEHHAX X TPUUJIEeH HAOyBae
pisHUX 3HaUeHb, y ToMy uncyai 0. Aje SKIO Opu OyIb-AKUX 3HA-
YeHHAX Koe(ilieHTiB a, b i ¢ KBagpaTHUI TpUUIeH OyaAe BiAMiHHIM
Big HYJIsI, IIe 0O3HAaUYaE, 1[0 He iCHye TaKUX 3HaUeHb 3MiHHOI X, IpU
AKUX JaHWUN KBaJApPaTHUUN TPUUJIEH IEePETBOPIOETHCA B HYJIb.

O3HauveHHs. KopeHeM KBafpaTHOro TpMYneHa Ha3uBatoTb
3HAYEHHS 3MIHHOI, NMPM SKOMY 3HAY€HH$ LbOro TpuyneHa po-
PIBHIOE HYyMHO.

§18

< 3AMNAM'STAMTE! g

&£ cnp 3HATME E

KeagpatHui TpuuneH

5 KeagpatHe

ax +bx+c 0}\ DIBHSHHS

\BlanMM uneH

Opyrvit KoedilieHT

Crapwmi koediujeHt, a=0

< 3AMNAM'STAMTE! g
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Pospin 3

Sxmo ax; +bx;+¢=0 i axs +bxy+c=0 (a#0), 1o x; i x5 —

V CJfg 3HATU! "
K : KOpeHi KBaJ[paTHOIO TpuuieHa ax” +bx+c. I HaBmaku, AKIO X;

- KopeHi KBappaTHOTO TpMuneHa :
© ax®+bx+c € KOPeHIMM Bip- :

i x, — KOpeHi KBaJpaTHOTO TPUUJIEHA ax®+bx+c (a;tO), TO

: nOBIZAHOTO KBAAPATHOTO PIBHSHHA : ax12 +bx,+¢=0 i axg +bxy+c=0.
: ax +bx .+c.: 0. : HocuTs yacTo HA IPaKTUIl MU MAae€MO CIPaBy 3 KBaJApPaTHUMU
: KeappartHi piBHAHHA MalOTb He | nippappamu, v axux crapmuii KoedimienT nopismioe 1.

: BinbL HiXK [Ba KOPeEHi.

O3Ha4veHHs. KBappaTHe pPiBHSAHHSA, CTapLUMM KOEWILEHT SKOro

BN SAnAmSTARTEDY) | opiamtos 1, wasmsaiors serewin

: KPOK 1

ﬁl MPUKIAL, 1
BusHauTe KoedimnieHTH KBagpaTHOTO PiBHAHHA:
1) —3x2+2x+1=0; 2) %x2—4:0.
Posg’a3aHHs
3micT aji Pesynbrar giji
B
(-8)-x2+(2)-x+(1)=0 :
3anuinemMo piBHIHHSA —3x2+2x+1=0 y Burasagi = 4 l d
ax®+bx+c=0. a b 4

3anuinemMo pPiBHAHHS —x%2-4=0 y BHUTJIANL
ax®+bx+c=0.

ﬁl MPUKIAL 2

CkyiamiTs KBagpaTHe PiBHAHHS, Y AKOMY cTapIinnii Koediii-

. . 1 . .
eut (—3), Apyrui KoediiieHT g , BIIbHUN WJieH (—2,3) .

Poszé’a3annsa

3micT aji Pesynbrtar gii .
1 -
1 :
) a=-3; b=—; ¢c=-2,3.
ITinrcraBuMo B piBHAHHS ax”+bx+c=0 3a- o
IaHi 3HaUYeHHA KoedilieHTIiB. Maeno: —3x2 +lx+ (_2 3) -0
5 bl



Kpok 3micr gii Pesynbrar gii :
3

1
KPOK 2  poskpuemo aysxku B orpuManoMy pisHsHHI. —3%° + PR 2,3=0

38epHimb yeazy: MOYKHA IIOMHOXKUTY OOM/IBI YaCcTWHU PiBHAHHA HA (—10) Ta OTPU-
MaTU KBaJpaTHe PiBHAHHSA 3 IMiJUMHI KoedilieHTaMm: 30x%-2x+23=0.

Bionosiov: —3x2+ %x -23=0.

@ TPEHYEMOCS e, ,
1 V¥V saBmamHaAx 1—4 BusHauTe Koe(]illieHTH mOJZAaHOTO KBampar- il MPUFALLAUTE! :

HOT'0O PiBHAHHS: - [lo KBappaTHUX PIBHSHL MOXHA :
1 ¢ 3aCTOCOBYBaTH BCi Npasuna pie- :

1) 2x2+3x-5=0; 3) 3x? —5=0; : HOCMIbHMX NEPETBOPEHb PiBHSHb:
e :

2 AL 1 _ : * AOMaHKM MOXHA MepeHocH- :

2) -5x"-11x+4=0; 4) gx +6x=0. TM 3 OfHIEl YaCTUHU PIBHAHHA :

B iHLWY, 3MIHIOIOUM IX 3HAK Ha :

V saBmamuAXx 5—8 CKJAAiTh KBaJApaTHE PiBHAHHA, Y AKOMY: °
NPOTUNEHUN;

5) crapmuii KoedimienT 8, gpyruit koedimieur (—6), BinpHUIL - _ :
YJeH 11. . ° no O6OX HaCTHH PIBHAHHA MOX- :
b .

6) crapmuit KoedimienT 2, Apyruit Koedimient 15, Bimpauit : H3 AOAABATMTE Came HMcno (si
amen (~1); © 060X YaCTHH PIBHSIHHS MOXHA :
9 : .

1 BiGHIMATH Te CaMe u1cro);
7) crapmuii KoedimieHT 5, npyruii KoedimieHT e BiIBHUN

: * 0bMABI YACTUHM PIBHAHHA MOXK- :
wieH (—1,6);

© Ha MHOXMTK abo AinuTH Ha Te :
8) crapmwnit Koedinient (—6), Apyruit kKoedimieHt (-2,4), Bilb-  °  came uncno, BigmiHHe Big Hyns. °

. 1
HUU 4JIeH 7

ﬁl MPUKNAL 3

. . 2

3BemiTh pPiBHAHHSA —2x(x+1)—(2x—3) =4x%?-1 IO BUTJALY
ax?+bx+c=0. Busnaure iioro KoedimieHTu. ¥ BigOoBigbL 3amm-
IIiTH BiJHOIIIEHHS BLJILHOTO YJIeHA IO CTAPIIOro KoedimieHTa.

Posé’azanns

Kpok 3micr aii PesynbTar gii :
3 |
~2x” - 2x - (4x” ~12x+9) = 42> -1;
—2x% ~2x—4x® +12x-9=4x" -1

KPOK 2 Ilepenecemo Bci ofgaHKU B JIiBY YaCTUHY PiB-
HAHHA.

KPOK 1 Poskpuemo ny:KKu y JiBi#l vacTuHi piBHAHHA.

3BezeMo MOAiOHI momaHKHW B JiBill wacTuHi
KPOK 3 piBuanmus it sanuimemMo oTpuMaHe PiBHAHHA ~10x2+10x-8=0

y Buraani axZ+bx+c=0.



Pospin 3

Kpok 3micT giji Pesynbtar pii :
! _______________________________J

~102” +10x-8=0 [:(-2);

KPOK 4 ITominumo oO6MABI UacTUHY PiBHAHHA HA (—2) . 9
5x°-bx+4=0
Busnaunmo KoedimieHTn oTpmMaHOTO KBajI-
KPOK 5 [0 xoedin P A 4=5,b=-5, c=4
paTHOTO PiBHAHHSI.

: KPOK 6 SHalifleMO BifHOIIEeHHA BiJBHOrO WjeHa A0 ¢ 4
: crapmoro KoedimieHTa. a 5

cnp 3HATH!

: PiBHAHHS, oTpuMaHe B Npuknagi 3
‘ Ha KpoLi 4, MOXe MaTH iHLLMA BU-
rnsg. MomHoxumeLM obuagi Horo
° 4aCTWHM Ha BYob-SIKMM MHOXHMK,
. OTPMMAEMO PIBHOCHIIbHE PIBHSH-

: HS 3 IHWMMK KoediLiEHTamM.

¢ MNpu upoMmy eigHOLWEHHS KOoedi- :
¢ LEHTIB PIBHSAHHS 3aMULLIMTLCS TUM
: camum, a ix cyma abo pisHuus

: Habype iHWMX 3HAYEHD.

¢ 3a3BMYalM KBaApPaTHI PIBHAHHS :
: 3BOAATb [O HAaWMEHLLMX 338 MO-
. Aynem KOediLEHTIB i3 yCiX MOX-

NUBUX.
3BEPHITb YBATI'Y!
a1, ¥_1 5,
5 b 3 3
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Bionosidv: a=5, b=—5, c=4; 0,8.

(% TPEHYEMOCS

2 V zaBgamHax 1-4 3BeiTh BUpas 40 KBAAPATHOrO TPUUJIEHA TA
BU3HAUTe HOT0 KoedilienTn:

1) 2x2-8x—x2+4+2x;

2) 3x(x+14)-4+2x-x7;

3) 2x(x+6)—(x—1)(4x+3);

4) 8x(x+3)+(3x+4)(4-3x)-(2x+3)°.

Y saBmanHax 5—6 3BeiTh PiBHAHHSA 0 BUIJVISALY ax®+bx+ec= 0,

BUBHAUTE MOro Koe(dimieHTH Ta 3aOuUINiTh Y BiIIOBiAL CyMy cTap-
mIoro KoeiifieHTa i BiJIBHOTO YJIeHA:

5) 5x2+x+4=x2-3;
6) 3x(x—6)+4=x>+3.

Y saBmanHax 7—8 3BeJiTh PiBHAHHSA 0 BUIVISALY ax®+bx+c=0,
BU3HAUYTE 1OT0 Koe(ilieHTH Ta 3aNUMIITh ¥ BiATIOBiAb BiJHOIIIEHHA
BiJIBHOTO WjIeHa OO0 CTapIIoro KoeilieHTa:

7) 2x(x-3)-(3x-2)* =3x? +2;
8) (x—6)(x+6)—(3x+5)(x—2)=(5x+2)* —2x2.

IHTENEKTYAJIbBHUHU DITHEC

1 Cepen HaBenenux piBHAHL BUOEPiTHL KBaApaTHi Ta BU3HAUTE IX
KoedirienTu:
2

4) 4y-Y+1=0;

1) —2x2+5x+1=0; 5 ) x2+x=2;

2) 2x2—l=0; 5) 8t2=¢; 8) t—-11¢%2=0;
X
3) 5x2=0; 6) —5t2=%; 9) 5-3t2+3t=0.



3BeliTh KBaJpaTHe PiBHAHHSA O BUTJIAILY ax?+bx+c=0:
1) (3x+1)*=4(x-1)(1+x)-16;
2) é(6x+1)2=(1—6x)(1+6x)—2x(x+3).

IleperBOpiTh Ha 3BeAeHe KBaJApaTHe PiBHAHHSA 3aJaHe PiBHAH-
Hs, IMOLLIMUBIIY O0OMIBi TOT0 YaCTUHM Ha CTapIIni KoedillieHT.

o . c . b .
3HalIiTh 3BHAUEHHA — 1 —— JJId OTPMMAHOTO PiBHAHHA.

a a
1) 12x%2-x-1=0; 2) étz+t—%=0; 3) §y2—1=0.

CxiramiTs KBaJgpaTHe PiBHAHHSA, AKIIO @ — CTapIInii Koediiri-
€HT, b — mpyruii koedimieHT, ¢ — BiIbHUI UJIeH:

1) a=2, b=-1, c=-1; 3)a=—§,b=3,c=0;

2)a=2, b=0, c=4; 4) a=-4, b=0, ¢c=0.

CkianmiTh KBagpaTHe PiBHAHHS IO 3amadi.

1) 3HakiAiTL TPU MOCJiTOBHUX HATYPAJbHUX YMCJIA, IPO AKL
BiJIoMO, ITTO0 KBaJApaT cepegHbOro B 4 pasu 6iJblie, HidK cyma
IBOX iHIITMX.

V KJIFOHOBMIA MOMEHT

. Tpu mocaigoBHUX HATypaJbHMX UYMCJIa MOYKHA 3aIllMCATH :
‘ rak: k, k+1, k+2 (keN) abo k-1, k, k+1 (keN, k>2).

2) HaBkoJio kirymbu, ska Mae opmMy Kpyra, 3aacarbToOBaHO
IOPiKKY ¥ dopMi Kinbita daBmmupiinku 1 M. Ilmoma Kigbisa
CTAHOBUTEL 7T M2. 3HANAITL pagiyc X KayMOu.

3ABAAHHA I3 3IPKOIO

ITomiprytiTe, un € momaHi TBEPAKeHHA MpaBUJIbHUMU. Bigmo-

Bigb OOT'pPYHTYITE.

1) x=4 e KopeHeM KBaJpaTHOTO TPpUUJIEHA x2-9x+20.

2) dAxmo x=1 — KopiHb KBaJpPaTHOTO TPUUJIEHA ax®+bx+c,
0 a+b+c=0.

3) Pisusnasa 0,2x2+3,4x-6,8=0 i x2+17x-34=0 pisHo-
CUJIBbHI.

4) Crapiuii KoeditiieHT KBagpaTHOTO piBHAHHA 10X + 5x2+1=0
mopiuioe 10.

5) Ilig yac peMOHTY ZOPOTH IIOCTABUIU 3 IPAMOKYTHI «JIaTKM»
(ZUB. PECYHOK), iX 3arajbHa IJIOMIA AOPIBHIOE X2 +5x+3.

§18

Pene [ekapt (dpaHy. René
Descartes; 1596—1650) — dpan-
Ly 3bKui dbinocod, ismk, disio-
flor, MaTeMaTmK, 3aCHOBHMK aHa-
niTMuHoi reomeTpii. Moro ronoeHa
MaTemMaTtnyHa npaus — «Mipky-
BaHHSA MPO METOA, Lo [O03BOMSE
HanpPaBnsATH CBiM PO3YM i BiALLIYKY-
BaTH iCTMHY B Haykax» (1637 p.).
[ekapT nepLumm BUKOpPUCTaB Mani
MaTMHCBKI MiTepy Ans No3HaYeHHs
KoediuieHTie (nepwi nitepu an-
dasiTy) Ta Hesigommux (ocTaHHI
nitepu). Po3pobus yHieepcanbH1i
MeTop, Po3B'g3yBaHHs 3aAau:

1) 3apaua 6ygb-sKoro Bugy 3BO-
OUTbCA [0 MaTeMaTM4YHOI 3aaaui;
2) matemartuyHa 3apava bypb-
IKOrO BMAY 3BOAMTLCS AO anre-
6paivHoi 3apavi; 3) byab-sKa an-
rebpaiyHa 3apada 3BOgMTLCS [O
PO3B'A3aHHs €AMHOTO PIBHSHHS.
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MAMBYTHS NMPOMECIS

Y cxemi Teuin HopHoro mops € gga
BENMWKI 3aMKHEHI Kpyroobirn 3 go-
BxuHoto xBuni 350-400 km. Ha
yecTb okeaHonora Mukonu KHi-
NoBMYa, KWW MEPLUMM OMMCaB Lo
cxemy, Ti Ha3samn «Okynspu KHi-
nosuya». OkeaHonoru LOCMigXy-
OTb MOPCbKE AHO, BUBYAIOTb CKNaf,
BOQOM, aHaMi3yroTb XimiuHi, Bioximiu-
Hi, dpi3nyHi NpoL,EecH B OKeaHi.

Al
1]

3aspanns 1 — Tpuknag, 1
3aspanHg 2 — [lpuknag 2
3aepanns 3, 4 — [puknag 3

&

[ns toro wob yzo-
CKOHanuT po3ym, Tpeba
binbLie po3mipKoByBaTH,
HIXX 3ay4yBary.

Pene [ekapT
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MATH FOR LIFE

3AQAYA «<MOPCbKA EKCKYPCIA»

Exckypcilinuii kaTep iie MopeM 3a MapIIpyToM: OYHKT A —
OTYHKT B — myHKT A. ¥ IIeBHi JHI Ha MOpi BUHUKAE Tedis B Ha-
MIPAMKY Big TyHKTY A 00 IyHKTY B. ¥V aAKuil 1eHb KaTep IPOXOIUTH
el MapuIpyT 3a MEHIIUN Yac — KOJU Tedid € abo Koyim HeMae?
BaarkaiiTe, 10 IPOTATOM yChOTO MapHIPYTy BJjiacHA HMIBUAKICTH
KaTepa Ta IMBUAKICTb TeUil 3aJIMINAaI0ThCA MOCTIHHUMY i IMIIBUAKICTH
KaTepa OijbIlla 3a MIBUAKICTH Tedii.

AOMALWUHE 3ABAAHHA

1 Busnaure Koe(illieHTH KBagpPAaTHOI'O PiBHAHHSA:

1) 72 +x+6=0;  2) %x2—2:0 . 3) —9x2+%x=0.
2 CriafiTh KBagpaTHEe PiBHAHHA, Y SKOMY:

1) crapmuii KoeditieHT é, IPYyTU# KoeditieHT (—2,5) , Bljb-

HUNI 4jieH (—8) ;

2) crapmuit KoedimieHT (—3,3) , Ipyruii Koedimienr 9, Biab-

1
HUHN 4jeH | —— |.

3 3sexiTh BUpa3 [0 KBaAPATHOTO TPUUYJIEeHA Ta BA3HAUTE MOTO
KoeditienTu:

1) 9x2—2x(x+5)—3+10x; 2) 7x(x+2)—(5x—2)(x+9);
3) (4x+3)" —(6—7x)(Tx+6)+10x(x—5).

4 3BeniTh 3amaHe PIBHAHHS 10 BATVISALY ax®+bx+c=0 , BU3HAUTE

1oro Koe(ilieHTn 1 3aIIUIIiThL Yy BiIIIOBiIL:

1) cymy crapirioro xoedimieHTa Ta BiJIbHOTO UJeHAa:
8x(x—2)+3=6-2x";

2) BimHOINIEHHA BiJIBHOTO UJEeHA MO CTapIoro Koedimienra:
—6x(x—4)—(3x-4)" =8-5x2;

3) BigHOINIEHHA BiJBLHOTO uWJieHa O CTApIIoro xKoediiieHra:
(4x+3)" —(5x—2)(x+3)=2x2 +(x—5)(x +5).

BMPABHU HA MOBTOPEHHA

Po3B’sikiTh piBHAHHA:

2
1) 6x -0; 2) 9+ x ~0; 3) 214 —0; 4) x 64=0
x—-2 5-3x x°—49 3x—24




§ 19 HEMOBHI KBAOPATHI PIBHAHHSA, IX PO3B’A3YBAHHA

Bu BMinM, 3acTocoBytouM MeToaM PO3KNafaHHs Ha MHOXHMKK, PO3B'a3yBaTh
BHOPA J RiHIMHI PIBHAHHSA Ta LiNi PIBHSAHHS, LLO MICTATb Y YMCEMbHMKY BMPA3 x?
Bu pisHaeTecs, WO piBHAHHS, SKi BU pO3B'A3yBanu METOAOM PO3KMafaHHS Ha
CbOTOfHI MHOMHMKM, Ha3MBAIOTbCs HEMOBHUMM KBaAPATHUMM PIBHAHHAMM
3ABKIN Bu 3moxKeTe po3B'sa3yBaTH reOMETPUYHI 3a4a4i 3@ JOMOMOrorO HEMOBHUX
) KBaAPAaTHUX PIBHSHb

AKTYAJIbHA 3A0A4HA

Bin6opz miomero 18 m? mae
dpopMy OPAMOKYTHUKA, NINPU-
Ha 1 JOBMKUHA AKOTO MTOPiBHIO-
0Th BigmoBigHO (¥*-1,5) M Ta
(x+1,5) M. BusHaure, uu MoKHA
nomictuTtu 6iJIOOpA Ha CTiHYy, SKa
Mae posmipu 4 x 6,2 M.

TyT moxe 6yTn x-1,5
BALLA peKrnama

x+1,5
Poss’azanna

3a YMOBOIO CTOPOHU IPSAMOKYTHHKA JOPiBHIOITH BiJIo-
BimHO (x—1,5) M i (x+1,5) M, a mjoira S 6ija6opaa cTaHOBUTH
18 M2, To6TO S=(x—1,5)(x+1,5)=18. OTxe, MaeMO PiBHAHHA:
(x-1,5)(x+1,5)=18. Toni x*-2,25=18.

OrpuMaHe PiBHAHHS HAa3WBAIOTh HEIIOBHUM KBAaJAPATHUM pPiB-
HAHHAM. Coci® po3B’sa3yBaHHA CXOMKUX PiBHAHL BaM BigoMwuii:
x%2=2,25+18; x2=20,25; x=%4,5.

OckinbKu PiBHAHHS Ma€ OBa PO3B’A3KMH, TO BU3HAUNMO, YU
o0uaBa 3HAWIEHI KOpeHi 3aJ0BOJILHAIOTL YMOBY 3amadi. 3a yMo-
BOIO HalIMEHIIIa CTOPOHA IMIPAMOKYTHUKA JOPiBHIOE 3HAUEHHIO BU-
pasy (x—1,5) , TOOTO Mae BUKOHYyBaTuch ymona: x—1,5>0, 3Bigku
x>1,5. Kopiab x=-4,5 He 3am0BOJIbHsAE yMOBY 3amaui. OTike,
x=4,5, Toai poamipu 6imbopma 3x6 M, TOMy MOKHA 3POOUTU BU-
CHOBOK, I110 0i6opa ImoMicTHUTLCA Ha CTiHY poamipom 4 x 6,2 m.

rOJNIOBHA IAEA

Y monepenuboMy maparpadi Mu 3a3HAUYUIN, IO Y KBaAPATHOMY
piBHSHHI ax?+bx+c=0 cTapiiuii KoedilieHT a 3aBKAU BimgMiH-
HU# Big HyJad, a KoediriedTy b i ¢ MOXKYTH JOPiBHIOBATH HY.JIIO.

41 BIDOMO BAM?

Binbopga (aHrn. billboard) — pe-
KNamMHUM LLMT, SIKMM 3a3BuYam

YCTaHOBIIOIOTb Y3[,0BX BYNMLb,
marictpanen. Yacom BMHaMOEHHS
6inboppaa (y cy4acHomy Horo Bu-
rnagi) eeaxkatots 1835 p., konu
amepukaHeupb [rkapepn ben nouas
BUKOPMCTOBYBATH BEMMKI NNaKaTy
Ans peKknamu csoro uupky. Cama
Ha3Ba «binbopgy» euhmkna s 1900 p.

KJIKOYOBI TEPMIHA
KBafpaTHe PiBHSHHSA

HernoBHe KBagpaTtHe
PIBHSIHHSA

KoediLiEHTU KBagpaTHOro
PIBHSIHHSA
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O3HayeHHs. KBagpaTHe piBHSHHS HA3UBAIOTb HEMOBHUM, SIKLLLO

= xo4a 6 ofuH i3 Horo KoedilieHTiB, KpiM cTapioro, abo obugsa
' 1
g SANAMTATAUTE! ) Li KoediuieHTH gopiBHIOIOTL HYNO, Tob6TO abo b=0, abo ¢=0,

abo b=c=0.
PosrissHeMo oKpeMo BCi BUIIAAKM HEIIOBHUX KBAApPATHUX PiB-
HSAHbD.
L ax®+bx+c=0, a#0, b#0, c=0
a cng 3sHATU! > Y nvomy Bumaaky (aArimo c¢=0) piBHAHHSA ax®+bx+c=0
HaOyBae BUTJIALY .
ﬁl NPUKNAL 1

PosB’sxiTh piHaHHEA 4x2—8x=0.

Posé’a3annsa

Kpok 3micT aiji Pesynbrar gii

1
KPOK 1 B'nsnaqnmo KoedilieHT 3a7aHOT0 KBaAPATHOTO a=4, b=-8, c=0
piBHAHHA.

KPOK 2 Bunecemo coiibHU MHOXHUK (4x) 3a IVKKU. 4x(x—2): 0

KPOK 3 CxopucraemMocs IpaBUJIOM PiBHOCTI JOOYTKY HYJIO: Ax=0 860 x—2=0
mn=0, gomu m=0 a6o n=0.

KPOK 4 Po3B’simeMo KoJKHE 3 OTPUMAHUX JIHIAHUX PiB- 4x=0 abo x—-2=0
HAHB. x=0 x=2
................................................ Bzanoezabo,z
AJITOPUTM ) AJropuTM PO3B’A3yBaHHA DIiBHAHB BUTIAY ax>+bx=0
(a0, b0, c=0)

1. BuHeciTb CIiIbHUI MHOMKHUK 3a OYIKKHU, 11100 OTPUMATH PiB-
uanea x(ax+b)=0.

2. CrkopucraiiTecs IpaBUJIOM PiBHOCTI JOOYTKY HYJIO (JOOYTOK
IOPiBHIOE HYJIIO, AKIIO X04a 0 OAUH i3 MHOKHUKIB JOPiBHIOE
HYJIIO).

Takum ymHOM, PiBHAHHSA x(ax+b)=0 piBHOCHUJIBHE CYKYII-
HOCTi BOX PiBHAHD:
x=0 abo ax+b=0;
b

x=——.
a

. . . b
3. 3Bamnuritsh BigmoBigs: x=0 abo x=——.
a
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% TPEHYEMOCS

1 Po3B’saxiTh piBHAHHA:

1) x2-9x=0; 3) 3x2-12x=0; 5) %x2:—30x;

2) x2+7x=0; 4) 522 +15x=0; 6) —9x2=;x;
7) (8x—1)"—17=(x—4)(x +4);

8) (x—3)(x+3)=(2x+3)"-18.

Il. ax2+bx+c=0, a#0, b=0, c#0

Y nbomy Bumankry (aximo b=0) piBHAHHSA ax®+bx+c=0

HaOyBa€ BUTJIALY .

ﬁ] NPUKIIAL, 2
Po3B’s:kiTh piBHAHHA 5x2-20=0.
Possg’sa3anusa
Kpok 3MmicT pii
KPOK 1 Busmauumo Koe(illieHTH 3a7aHOro KBaJAPaTHOrO PiBHAHHA.

§19

&£ cnip 3HATMY

- KPOK 2

3BeneMoO 3afaHe PiBHAHHS 4O BUTJIALY x2=m. HJia nporo me-
peHeceMoO JOIaHOK, IO He MICTUTh 3MiHHOI, ¥ IpaBy YacTUHY
PiBHAHHSA I mOLiInMO OOMABI YaCTHUHM PiBHAHHSI Ha 5.

TO x=i\/;.

Bidnosidv: +2.

% TPEHYEMOCS

Burkopucraemo Bigomuii Bam (akt: mpu m >0, AKIO0 X

2 Po3B’sKiTh piBHAHHA:

1) x2-25=0; 5) 2x2_11-0;
3 2
2) 64—-x2=0; 6) i—1§x2=0,
7 4
2 2
3) 2x2-32=0; O P e Y
3 4
2 x*+3 x°-3
4) 28-7x%=0; 8) * = - T = =0.

=m, 2=4;x:i\/z;

MEPEPBA HA NIOT'IKY

Y [BOX marasuHax y mepiog, pos-
NPOoJaxy AiANM TaKi 3HUMKKM.
Y nepliomy marasuHi LiHy Ha To-
Bap 3HWXYyBanM crno4atky Ha 20 %,
a noTim HoBy LjHy — wie Ha 30 %.
Y Bpyromy marasuHi Bigpasy 3Hu-
3umm uiHy Ha 50 %. Skui BapiaHT
3HMXKOK BMFIgHILLMM Ans noKynus?
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Anroput™M po3B’A3yBaHHSA PiBHAHDb BUTJISTY ax®+¢=0
(a#0, b=0, c#0)

IlepeneciTs momaHOK cC, IO HEe MiCTHUTH 3MiHHOI, Yy IpaBy
YacTUHY PiBHAHHSA W MOAijgiTh 00MABiI OT0 WacTUHU Ha A,
. c
100 oTpUMAaTH PiBHAHHS xt=—=.
a

ANTOPUTM ) 1

. o c

2. IlpoamanisyiiTe 3HaxK BUpa3y (——):
a

c

e AKINO Koe(imienTu a i ¢ mawoTh oAuH 3HaK, TO ——<0
a
.. 2 4 5 .
i piBHAHHA x° = —— pPO3B’A3KIiB He Maec;
YW BIDOMO BAM? P P ’
. .. . N c
MpaBuno 3Haxop)KeHHs KopeHis ° AKIO KoedimienTu a i ¢ maoTh pisHi 3HaAKM, TO —— >0
a

PiBHSAHHS, 3BELEHOrO [0 BMrMs-
ay ax®+bx=c, ynepwe Buknas
iHOIMCbKMM yuyeHui BbpaxmarynTta

.. 2 (4 5 (4
1 piBHAHHA X° =—— Mae€ [JBa PO3B’A3KU: X ==+, |—— .
a a

B Vil cT.
ﬁl MPUKJIAL, 3
Posp’akiTh piBHAHHA (1+ 7x)2 -25=0.
Posg’a3annsa
Kpok 3MmicT aii Pesynbrtar gii
II -25 iB-
KPOK 1 epereceMo J0JaHOK ( ) y TIpaBy uacTuHy pip (1+ 7x)2 _95
HAHHS, 3MiHABIIN HOr0 3HAK HA IPOTUICHKHUIM.
: OckKinbKY PiBHAHHSA 3alMCaHe y BUTJIAML x?= m,
: KPOK 2 3maiizemo ioro poss’s3Ku, CKOPHCTaBIINCH (HOP- 1+7x=2v25;
: myjaoio x=x\ym, m=0. 1+7x =15
1+7x=5 abo 1+7x=-5;
KPOK 3 Posp’ssxemo koskHE 3 OTpUMAHUX PiBHAHD. Tx=4; Tx=-6;
4 6
x=—; x=——
7 7

V CRIL3HATMI

x’=m, x=+tJm, m=>0

(% TPEHYEMOCS

3 Po3B’axiTh piBHAHHA:

196

1) (x+6)=1;
2) (4-y)’ =16;

3) (2x+1)*=9;
4) (5-3x)*=100;



5) (12t+7)" =15 7) (4-2)"=3;

8) (2m+1)*=7.

M. ax®+bx+c=0, a#0, b=c=0
Y npomy Bunaakry (akimio b=c=0) piBHIHHSA ax?+bx+c=0

HaOyBae BUTVIALY .

IlomimuBinu oOuaABi YaCTUHYU PiBHAHHS ax?=0 =a a, oTpu-
2 .
maemo x“ =0, 3Bigcu x=0.

BucHOBOK: piBHAHHA ax?=0 IpU OYIb-AKNX 3HAUEHHAX
a#0 mae enuHUi pos3B’sa30xk x=0.

Hanpurnazn: 7Tx2=0, x=0.

IHTENEKTY AJIbHUM ®DITHEC

1 3BeniTs piBHAHHA IO BUIIALY ax?+bx=0 a6o ax’+c=0
i pO3B’AKITH HOTO:

1) 12x% =6x; 4) —%x:—x{ 7) 1522 ++/31 =0;

2) 28="Tx2; 5) —5x?=——}; 8) 25x%-/5x=0;

3) 9x%=1; 6) V2 = —L 2 9) 3J2x% =182 .
9 V2

2 Po3B’sKiTh PIBHAHHA 34 POSIVIAHYTHMU aJTOPUTMAMH.

1) 4x-3x%2=0; 4) -5x%2-25=0; 7 —ixz+8=0;
9) 2l x_0x?=0;  5)7-252x%=0; 8) -2x2->2-0;
4 3 9
3) 8x2-16=0; 6) zlxz—ﬂzo; 9) L eog

4 16 2016

3 CriaamiTh MaTeMaTUUYHY MOJeJb 3afaui (PIBHAHHSA), PO3B’ AMKITh

3amauy.

1) Opxne 3 ABOX HaATypaJbHUX uucesJ Ha 2 OijbIle 3a iHIme,
a ix mo0yTOK mopiBHIoe 8. SHAWMITE IIi YKCJIa, AKIITO MEHIIIe
3 HEX IIOBHAYeHO yepesd (x—1).

2) Insa BUpOIYBaHHSA HOJYHUII BUAIIEHO 3eMEJbHY TiIAHKY
MIPSAMOKYTHOI (popMu miorreio 24 KB. of. (puc. 1). 3HAHAITE
mepuMeTp Ifiel AiaTaHKN.

§19

1) xkwo t2=49, T0 t=7
abo t=-7;

§2) AKLLLO (m+7)2=4,To :
m+7=2 abo m+7=-2. .E

& cnp 3HATUY

A
Y

x+5
Puc. 1

41 BIDOMO BAM?

* Y benbrii icHye my3en nonyHuuj.

* Y micti Hemi (ltanis) wonita
MPOXOAMTbL CBSTO MOMYHML.

* Y 2015 p. aroga nonyHuui ma-
coto 250 r, Ky BMPOCTMB AMOH-
cbkun chepmep Kori Hakao, byna
BM3HaHa HaMbinbLIOO Y CBITI.
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lappi Kimosuu Kacnapos — 13-i
YEMIIOH CBITY i3 Wwaxis, 8-pa3oBui
nepemoskeup BcecBiTHix LWaxoBux
onimniag, sonogap 11 waxosux
«Ockapie» (Npu3sis HaMKpaLLOMY
waxicty poky). ¥ 1985 p. Kacna-
OB CTaB HalMMOMOALIMM HeMMio-
HOM CBITY B iCTOpII LLaxXiB — Ha TOM
4yac MOMY BMMOBHMIOCS 22 POKM
6 micsauis i 27 gHis. Y 1999 p.
lappi Kacnapos pocsirHye pe-
KOPAHOro PEenTUHTy cepeq, wa-
xicTie 2851 NyHKT, sIKUM TpMMaBCs
npotsrom 13,5 poky.

Y BIOOMO BAM?
Ynepuwe nanip ANA nakyBaHHS
MPOAYKTIB MoYan1 3acToCOBYBATH
HanpukiHui XVII ct. B HimeuuuHi.
Y 1850 p. 3'sBunacs nepa pgo-
waposa obropTtka Ans LyKepok;
y 1852-1853 pp. 6yno suHange-
Ho nepramid; y 1971 p. — rod-
pokapToH; y 1911 p. — uenodaH.
Y 1852 p. y CLUA 3'sBuBCS nep-
LMK BepCTaT, NPM3HaYeHUH Ans
BMrOTOBIIEHHSI MaNepOoBKX MAKETIB.
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3)

IImoma npaMokyTHOTO JipTOOPaa (peKIaMHOTO HOCisd, poaTa-
II0BAHOrO B Ji(Ti) HopiBHIOE 2475 cM?, a Ooro HOBXKUHA OlabIa
3a mmpuHy Ha 10 cM. 3HAHAITH po3Mipu JdidpTOOpaa, TO3HAUNB-
1 H0oro MIUPUHY Uepes (x—5) cM. BusHauTe BapTicTh paMKu
Jdiproéopma, 3aKkpimieHoi mo Horo mepuMeTpy, AKIo IiHa 1 M
miei pamku cramosuTts 100 rpH.

3amnunriTe, mofame PiBHAHHA Y BUTJIAAL HEIIOBHOT'O KBaJPaTHOTO
PiBHAHHA Ta PO3B’AXKiTH Horo:

1) (3y-1)(y+3)-(y-1)"=y?+6-10y;

2) (5—t)2+(t+5)(5—t):%t2+50.

3ABAAHHA 13 3IPKOIO

IlomipkyiiTe, un € mogaHi TBepPAKEeHHA IIpaBUJIbHUMU. Bimgmo-

BiZIb OOI'PYHTYIITE.

1) dAxmo x=1 — KopiHb piBHAHHA ax?—bx=0,10 a=b.

2) Sxmo x=2 — KOpiHb PiBHAHHA ax?+¢=0, o x=-2
TAKOM € KOPEeHEeM I[bOr0 PiBHAHHSI.

3) Pipusuna 9x2=25 i (3x—5)(3x+5):O pPiBHOCUJIBHI.

4) PiBuanua x2=5x i x=5 piBHOCHUJIBHI.

5) Ina npubupaHHA CHiry samigaam (x—6) MalllnH, KOXKHa
3 AKUX BUBE3JIa (x+6) TOHH CHIiry. YChOro HUMU MaIllU-

HaMu 0yJI0 BUBE3E€HO (xz —36) TOHH CHIrYy.

MATH FOR LIFE

3ALAYA «DACYBAJIbHO-NMAKYBAJIbBHUA ABTOMAT»

dacyBaabHO-TIAKYBAIbHII aBTOMAT MOJeai A BupobJisae 2400 ma-

KeTiB ¢icramok Ha 20 XB IIBUAINE, HiK (acyBaJIbHO-TaKyBaJbHUI
aBromaT mMozesi B. IIloxBUIMHU aBTOMAT MOzeNi A BUPOOJIsae Ha
10 makeriB (picTamok OinbIlle, HisKk aBTOMAT MOmesi B.

1

fAKa mpoayKTUBHiCcTh aBTOMaTa Moje i A (KiabKicTs BupoOe-
HUX makKeTiB ¢icTamok 3a 1 XB), AKIIO IPOAYKTUBHICTH aBTO-
mara MmogzeJi B craHoBuTtns x?

CrJamiTh piBHAHHS OJId BUSHAUYEHHS X.
Busnaure x i3 piBHAHHA x(x+40)—30(x+40)= 0.

3a AKuii yuac aBromatu mozeseit A i B pasom BUPOOGIATH
3500 makeriB (picrarox?
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AOMALUHE 3ABAAHHA

Al
1 Po3B’sakiTh piBHAHHA: o
) ) 4 3aeganHs 1 — Tpuknag 1
1) x*+5x=0; 3) 8x" = —gx ; 3aspaHHa 2 — [Mpuknag, 2
9 AL B 2 3aepaHHs 3 — [puknag 3
2) 6x7+24x=0; 4) (x B 2)(x + 2) +8= (3x + 2) : 3aBpaHHs 4 —  AKTyanbHa 3agava

2 Po3B’soKiTh piBHAHHS:
1
1) 81-x%2=0; 3) E—1—x2=0;
6 5
x*-5 x%+5

2) 54-6x2=0; 4)
2 7

. . 2 . L
3 3BeniTh piBHAHHSA [0 BUTJIALY (x—n) =m i po3B’AXKiTH Ii0TO:

1) (2+t)°-4=0; 3) (x+4)°-5=0;
2) —(x-0,2)*=0,09; 4) —(7-y)*+2=0.
V KJIKOHOBMIM MOMEHT

Axro (m—n)z—t2:0, 0o m—n—-t=0 abo m—-n+t=0.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

4 CriamiTh MaTeMAaTHUYHY MOJeJb 3amaui (PiBHAHHA), PO3B’ AMKIThH
3amauy.

1) Oxue 3 BOX HATypaJIbHUX uuces Ha 6 Oinbiie 3a iHIIe, a ix
no0yTok mopiBHioe 40. 3HaigiTh Ii umMcia, SKI[O0 MEHIIIe S <

3 HUX IIO3HAYEHO yepes (x—3) . 4

2) s16smyHeBUii cax IPAMOKYTHOI (DOPMU PO3JiJIEHO JOPiKKOI0D 3%~ 2
(puc. 2). 3HAWITL TOBKUHY Ili€l JOPisKKM, AKIIO 3arajbHa

MJIOIIAa 3eMeJIbHOI MiJIAHKM, BUJiJI€HOI IJI BUPOITyBaHHSA

A
Y

mepeB (Ha puUCYHKY ii 3aapOboBamo), mopiBHIOE 896. 3x+5
Puc. 2
BMPABMU HA MNOBTOPEHHS
3HaUIiTHL 3HAUEHHSA BUPA3y:
1) \/B, Axmo D=49;
2) —b+/D , aKkmo b=-3, D=25; ] 3p06ne””:7’ Nl = u.e
nif4CcyMOK, po3B’s13aHHs piB-
3) b%—4ac, AKmo b=-5, a=1, c=4; HSIHHS, SIK€ CroYaTKy noTpi6-

HO CKAacTu i 3pO3yMiTH.

-b—-~D
4) T\/_ , akmo a=2, b=6,8, D=1,44. lappi Kacnapos

=



§20 OOPMVYIIA KOPEHIB KBAOPATHOIO PIBHAHHA

(-

7

BYOPA e Bu HaBuMnucsa po3s’'a3yBaTh MiHiMHI PIBHAHHA Ta HEMOBHI KBAAPAaTHI PIBHAHHS

\

p
Bu pisHaeTecs npo hopmMyny KOpeHiB KBagpaTHOro PIBHAHHSA Ta il BUBEA,EHHS
CbOrOOH ' l po dopmyny Kop p P
J

BILOMMM Bam cnocobom

s

3ABXOM g Bu 3morkeTe paLioHanbHO BUKOPUCTOBYBATU MIOLLY NpucagubHOI ainsHKu

S S

MAMBYTHS NMPOMECIS

MepmepcbKe rocrnofapcTeo MOXKe
6yTn baratoranysesum abo cre-
LjaniyBaTucs Ha OKPEMOMY Ha-
MPSIMKY CifbCbKOro rocrnoaapcTea.
[ns ycniwHoro BepeHHs Takoro
rocriofapcTBa BaXKMMBUMM € 3HaH-
HA 3 Bionoril, Ximii, MaTeMaTHKH,
pi3nKM, eKOHOMIKM, iHpopMaLiM-
HMXx TexHonorin. HeobxigHi sKocTi
depmepa — isnyHa cuna i BUTPH-
BaniCTb, MPALOBUTICTb | OMTUMI3M.

KJIKOHOBI TEPMIHA
KBafpaTHE PIBHSHHS

KOoemiLIEHTH KBApPaTHOro
PIBHSHHS

dopMyna KOpeHis
KBaApaTHOro PIiBHAHHS
OUCKPUMIHAHT

200

AKTYAJIbHA 3AA0A4HA

depmep BUALIUB i OaKJIaKaHU JIIAHKY IPAMOKYTHOI (hopMu
poamipamu 8 x 10 M. [lyig 3aXuUCTy Bif MIKiAIMBUX KOMaX BiH Bu-
caguB 0a3MJIiK Y3OBK JBOX CYCiIHIX CTOPiH MiIAHKM, AK IMOKA3aHO
Ha puc. 1. Busnaure mupuny cMyru, 3aiiHATOI 0a3UIiKOM, AKIITO
s3arajbHa ILIOINA, 3aiiHaTa 0a3MJIiKOM i OaKIakamaMiu, CTAHOBUTH
87,36 m2.

A
Y

QA
2y

10 m

Posé’azanns

AKIMo mMo3HAUNTY MINPUHY CMYTH, AKY BUAIJIEHO IIig 0asmuiIik,
yepes3 X M, TO CTOPOHU MPAMOKYTHUKA, II[0 MiCTUTH i OaKkIasKauu,
i 6asuiiK, TOPiBHIOBATUMYTH (8+x) M i (10+x) M. OcKinbKu 3a-
rajgbHAa IIOIA JiJIAHKM CTAHOBUTEL 87,36 M2, CKJIaAeMO PiBHAHHA:
(8+x)-(10+x):87,36 .

Or:xe, po3B’A3aHHA 3a7aUi 3BOAUTHCA 0 PO3B’sI3aHHS PiBHAH-
HsA, IO BigpisHAETHCA BiJf HEIIOBHUX KBaJAPaTHUX PiBHSAHb.

FOJNIOBHA IAES

Hesaxi HemoBHI KBaApaTHI PiBHAHHSA, HAIIPUKJIAT, x2+8x=0 ,
MU PO3B’A3yBaJIN CIIOCOOOM PO3KJIAJaHH JiBOI YACTHHU HA MHOMK-
HUKU. PiBHAHHSA (x—2)(x+6):0 MOJKHAa TaK caMo po3B’A3aTu,
BUKOPHUCTOBYIOUHM IIPABUJIO PiBHOCTI JOOYTKY HYJIIO.
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SKII0 B IIbOMY PiBHAHHI PO3BKPUTH AYKKHU, TO OTPUMAEMO PiB-

HAHHA X2 +4x-12=0 — moBHe KBaJgpaTHe PiBHAHHA.
Bunukae sanuTamHsg: SK Po3B’A3yBaTH KBaJApaTHe PiBHAHHS

BUTJIAY ax®+bx+c=07? CpobyeMo BUIIINTY HOBHUUM KBaapaT
y Hioro JriBiii yacTuHi.

ﬁl MPUKIIAL 1

MPAr AOAUTE!

Po3Bs’sikiTh piBHAHHA x2+4x-12=0 cmocobom BUIIJIeHHSA

IIOBHOTI'O KBajapara.

Pos8’azanna

ab=0, akwo a=0 abo b=0

-----------------------------------

KPOK 3

3MmicT gii

. s .2
Bupginumo xBagpat cymu y Bupasi x°“+4x-12,
IOJaBIIMN OO HbOTO ¥ BiAHABIIM BiJf HHOI'O UMCJIO
2%=4.

PesynbTar gii

x2+4x-12=x2+2-2.x+4-4-12

KBaJpaT CyMu

3acTocyeMo 10 TePIINX TPhOX AOJAHKIB (hopMyTy
KBaJ[paTa CyMMU I 3aIIUINeMO OTPUMaHe PiBHAHHA.

(x+2)°-16=0

Poap’sa:xemo oTpuMaHe PiBHAHHSA 3a BiToMOI0 BaM

CXeMOI0: AKINO X2 =m, To x=+Jm upu m=>0.

(x+2)°=16;
x+2=i\/ﬁ;

x+2=14

PosB’s:xeMo KOKHE 3 OTpUMaHUX piBHAHB. Omep-
JKaHi po3B’A3KYU € MIYKAaHUMMU.

x+2=4 abo x+2=-4;
x=2 x=-6

Bionosids: —6;2.

% TPEHYEMOCS

1 VY saBgammax 1-4 po3B’saxiTe piBHAHHA:

2 2

1) (x-5)"=36; 3) (5x-6)"-25=0; MEPEPBA HA JIOTIKY

2) (x +1)2 —81; 4) (2x+ 1)2 _64=0. [ecatMuncpose 4mMcno cKnapacTsb-
cs 3 mecsiTv PisHUX umdp. Akwo

VY zaBmamHaAX 5—8 po3B’AKITH PIBHAHHSA CIOCOOOM BUIiIEHHS MOrO MOMHOXMTH Ha 2, OTPUMaE-

KBajJpaTa ABouJeHa (IIOBHOTO KBaapaTa):

5) y?-6y—-9=0; ) y>-9y+9=0;
6) y?+4y-2=0; 8) y?+3y-5=0.

MO iHLWe [ecaTMUMpPOBE YUCHO,
IKe TaKOX CKMNagacTbca 3 OeCaTH
PisHMX Lmdp.

3HanaiTh MoYaTKOBE YMCIO.

201



Pospin 3

41 BIDOMO BAM?

B anrebpaiuHomy TpakTaTi Afb-
Xopesmi gaHo KnacudikaLiro niHin-
HUX | KBa@pPAaTHUX PiBHAHb. ABTOpP
BUAINMB LUICTb BMAIB PiBHSHbL. TpaK-
TaT Anb-Xopes3mi cTaB nepLuoto
KHUIKKOIO, Y fKiM CUCTEMATUYHO
BMKNaZeHo KracudikaLiito KBagpar-
HUX PIBHSHb | HABEA,EHO POPMYMM
L5151 iX pO3B'A3yBaHHs.

a 3ANAM'ATARTE! 3

V CIIg 3HATMH! '
g

. Slkwo koedilieHTM a i ¢ Ma-
: 10Tb Pi3Hi 3HaKK, TO PIBHSHHS

: ax?+bx+c=0 3aBXAM MacE
5_ KOPEHi.

. .
©0000000000000000000000000000000000

.
©eccscc0000000000e

g 3ANAM'ATARTE! 3>
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Po3B’sa3aHHa KBaAPATHOrO PiBHAHHS CIIOCOOOM BUAiJI€HHS KBal-
para IBOUYJIEHA MiCTUTH I'POMi3ZIKi IIepeTBOPEHHA i He € 3PYyYHUM,
0COOJIMBO AKIIO APYTHuil KoedillieHT — HemapHe uncao. Tomy 0yJio
BUBeJIeHO (DOPMYJIY, 3a KO MOXKHA 3HAWTU KOPEHi KBaaApaTHOTO
piBHAHHA. BuBenenHa 1iei (popMmysu mJisd PiBHAHHS, 3aINCAHOTO

B 3arajJIbHOMY BUTJISAIL ax®+bx+c¢=0, 0asyeThCcsa caMe Ha CIoco0i
BUILJIEHHS KBaapaTa JBOYJIEHA.
3a Oo3HAUEHHAM KBaJpaTHOTO PiBHAHHA a #(0, TOMYy IIOMHO-

JKUMO 00MABI yacTUHU PiBHAHHSA ax?+bx+c=0 mHa 4a Ta BU-
KOHaeMoO piBHocuJbHiI meperBopeHHsaA. OTpuMaeMo pPiBHAHHSA

4a%x% + 4abx+4ac=0, y AKOMY BHUIIJINMO KBaZpaT ABOUYJIEHA:
(2ax)” +2-(2ax)-b+b> —b? +4ac=0. Beizcn (2ax+b)’ =b®—4ac.

KBaapaT JBOUYJIEeHA 9
. 2

Ockinbku b2 —4ac =0, zanumiemMo: (2ax+b) = (\/b2 —4ac) .
ITosmauumo Bupas b2 —4ac yepe3 D, Toni piBHAHHS HaOyme

BUTJIALY (2ax+b)2 = (\/3)2 , TOOTO |2ax+b|: \/B, 2ax+b= i\/ﬁ,

—b+JD

a
IIa dpopmyna e sarambHOIO YHiBepcaabHOIO (GOPMYJIIOI0 AJIA 00-

2ax=—bi\/5. 3Bingcu x= , e D=b%—-4ac.

4KC/IeHHS KOPEHIB KBaApaTHOro piBHAHHA ax>+bx+c=0, a#0.

MopMyna ans obuncneHHs KopeHiB
KBaApPAaTHOrO PiBHSHHS ax®+bx+c=0 , az0:

-b+~D
Xx=———
2a

, oe D=b%—-4ac.

KinbKicTh po3B’A3KiB KBaApPaTHOTO PiBHAHHSA ax?+bx+c=0
3aJIe;KUTh Big 3Haxka Bupasy D = b% —4ac. Aximo D >0, To 3HaueH-

HS KOpeHsA \/3 icHye i piBHAHHS MaTuMe ABa KopeHi. Akmo D<O0,
TO 3HAUEHHA apu(PMEeTUUHOr0 KOPeHs He iCHYye, TOMY PiBHAHHS He
MaTuMe KOpeHiB. A ochk y BUIIAAKY, Koau D =0, KopeHi piBHAHHS
OyayTh piBHEUMHU. Y IILOMY pPasi KasKyTb, III0 PiBHAHHSA Ma€ OIUH

b
Po3B’A30K, a caMe X =——

2a

ax2+bx+c:0, az0

D<O0 D=0 D>0
PiBuanusa PiBuanua mae PiBHaAnHA Mae
He Ma€ KOpEeHiB OIMH KOPiHb BAa KOpPeHi
r=_2 ~b++D
- Xi,0=—
2a ) 2a
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Or:xke, 3a 3HaKOM Bupasdy D BU3HAUAIOTH KiTbKIiCTHL KOpeHiB KBa-
npartHoro piBHauHA. IlodHaueHHa D nJisgs BUpasy b%? —4ac € nesu-
OagKOBUM, OCKiIBEKM D — mepira JiTepa ciaosa «discriminant», 1o

B IepeKJIajJi 03HaUa€e «TOMH, 110 po3pisHsae». Cam Bupas D = b2 —4ac
Ha3WBAIOTh JUCKPUMiHAHTOM.

Po3p’sizanusA piBHAHHA ax®+bx+c=0 CIODONIYETHCH, AKIO [ """ " e ..
crapmuii koedinienr a=1. IToBHe KBagpaTHe PiBHAHHA Ha- ? NnPUr AOAATE!

- KeapgpatHe piBHaHHA, cTaplumi
9 : KoediLieHT aKoro popieHioe 1, -
» D=b"-4c. E-Ha3MBaIOTb 3BE[IEHUM. :

6yBae BUTIALY Xx2+bx+c=0 (3BemeHe KBaJapaTHe PiBHAHHSA),

—b+JD
2

ﬁ] MPUKNAL 2

Po3B’sKiTh piBHAHHA 2x2-x-3=0, BUKOPHUCTOBYIOUU (Pop-
MYyJly KOPEeHiB KBaJpPaTHOTO PiBHAHHA.

Posé’azanua
Kpok 3micr aii PesynbTar pii :
]
Crapmuii Koeditienr a=2;

KPOK 1 Busnaunmo Koe(imieHTH KBagpaTHOTO PiB-

Ipyruit Koediiiear b=-1;
HAHHS.

BijIbHUH 4WjieH ¢ =-3

KPOK 2 HuckpuMiHauT piBHAHHS 00unrcauMo 3a ¢hop- D= (—1)2 -4.2. (—3) =1+24=25;
myJo0 D = b2 —4ac ta HOPIiBHAEMO 3 HYJIEM. ) () . \/3 =5

3HaleMo KOpPeHi KBaJpaTHOTO PiBHAHHS 1+5 1+5 1 1-5 :
KPOK 3 _b+\/3 xlzz;;xlz—:l—,xzz—:—l '
3a POPMYJIO0 X; g = ————— 22 4 2 4 :
1,2 .
’ 2a
. . 1
Bidnogidv: —1; 15 .
ﬁl NPUKNAL 3
2
PosB’sa:xiTh piBHAHHA gxz -2x-1=0.
Posg’sa3annsa
Kpok 3MmicT pii Pesynbtar pii ;
!
KPOK 1 HOMHO?KI/IM.O 00uaBi qa.CTI/IHI/I piBH.H}‘IHH Ha 3, 11100 922 —6x-3=0
OTPUMATH PiBHAHHSA 3 IiJIuMHu KoedimieaTammu. :
KPOK 2 Buzmauumo Koe(illieHTr piBHAHHSI. a=2, b=-6, c=-3
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Kpok 3micr aii Pesynbrar gii

KPOK 3 OGumnciMMo MMCKPUMIHAHT PiBHAHHA 32 GOPMYJIO [ — (—6)2 4. 2,(_3) :

D=b%-4ac. D=386+24=60; D>0

KPOK 4 O6q1/1cmx11.v10 apu(dpMeTHUYHNN KBaAPAaTHUN KOPiHb i3 \/5 ~J60 =154 =215

: IUCKpHMiHaAHTA.

: POK 5 3HalieMo KOpeHi piBHIHHSA 2x2-6x-3=0 3a dop- 6+215

; b:D T

: MYJOI0 Xy g =——. ’

’ 2a

: + f

: KPOK 6 Cupocrumo omepsxanuii Bupas. Xy 9= 2(32; \/B), Xy 9= 3115
’ -2 ’ 2

3+
Bidnosidv:

w MPAr AQLAMTE! : % TPEHYEMOCS
. |a|: a’ ﬂH]’_T_IO a>0, :
—-a, axmo a<0

2 Po3B’sKiTh PIiBHAHHA:

et eeaeeseeentesenensenensnsensnne 1) x2-7x+10=0; 5) %x2_3x+2:0;
----------------------------- --- 2) x2_4x_32:0. 6) 3x2_£x_120.
IHTEPHET- : ’ 5 ’
NMOCHUIJTAHHSA :
: ) : 3) 2x2-Tx+5=0; 7) 2x*-T|x|+6=0;
. I3 noBepeHHsM nopaHol hopmynu :
: 4) 4x*+9x+2=0; 8) 5x%+6|x|-11=0.
~k+./D, b
X1,2= A k=,

fAximo y xBagpaTHOMYy PiBHAHHI ax?+bx+c=0 (a#0) opy-
- . ruii KoedimieHT — mapHe umciao, To6T0 b=2k, TO IJisg BU3HA-
+ NOMUTUCA, 3BEPHYBLUUCb A0 IH- : . R

: . . : YeHHSA KOPEHiB I[bOr0 PiBHAHHSA MOMXHA BUKOPUCTATH CIIPOIIEHY
: TEPHET-NIATPUMKM NigPyYHMKaE. ©

................................... dopmyay:
—k+./D,

b 2
a cng 3HATH! > M= T oAl k=5, D, =k"~-ac.

ﬁl MPUKIAL 4

Po3B’saokiTh piBHAHHA 3x2-2x-1=0 , BAKOPHUCTOBYIOUH CIIPO-
ey (popMyJy BUBHAUEHHSA KOPEHIB.

: 2 .
: D, =k” —ac, 1 moxeTe O3Ha- :

Posg’a3annsa
Kpok 3micT it Pesynbrat gii
1
KPOK 1 Busmauumo KoeillieHTH maHoTro PiBHAHHA. a=3, b=-2, c=-1



Kpok 3micr gii Pesynbrar gii
b 2 :
KPOK 2 3muaiizemo D; 3a dpopmyioro D, =k®—ac, e k=—. T 9 -1; D, _(_1) -3 (_1) *o
D=4, D;>0
. DR T D P T LT TTT TR ey : r———— e ——— i.;_i-..2 .§
: O6uncaMoO 3HAUEHHS KOpPeHiB PiBHAHHA 3a Qop /Dl =2; x4 = =
- KPOK 3 -k+./D,
: MYJIOIO X; g =————— .
? a xl — 1 Py xz - -
1 ....................................................................................................
Biodnosgidv: _5; 1.
% TPEHYEMOCS
3 Pos’skiTh piBHARHA: @( ..............................
2 -0- 2 P Y IHTEPHET- :
1) " -62-8=0; o) Low ~dx+320.5;  F NOCKUNAHHS :
2) x"+8x+12=0; 6) 2,5x"+2x-0,5=4; : [isHaTiCA, AK 33 BiLOMMM KO- :
3) 3x2—4x-4=0; 7 222 —8x++/2 =0 : : PEHeM PIBHSIHHS BU3HAUUTH HOTO
1) 7x2+2x—5:O; 8) x2\/§+6x—\/§:O. Koe(‘biu,ieHTM,. BU MomeTe, 3Bep-
: HYBLUMCb A0 iHTEPHET-MIATPUMKH
EI MPUKITAL 5 : MigpyYHMKa.
o . e 2 e
Po3p’a:KiTh piBHAHHSA 3 —x= 5 -1.
Posg’azannsa
Kpok 3micr gii Pesynbrar gii

ITomHOXKMMO 00MABI YaCTHHU JAHOTO PiBHAHHS
: KPOK'1 g5 6, TUM caMUM OTPUMAEMO PiBHAHHA 3 IIiIUMHI
KoedimierTamm.

2x% —x xi-x
3 —x= 5 -1|-6;

2(2x2 —x)—6x = 3(x2 —x)—6

Poskpuemo ay:xKu B OTPEMaHOMY PiBHAHHI, IIepe-
: KPOK 2 gecemo Bei gopanxu B JiBYy YaCTHUHY PiBHAHHS Ta
3BeeMO MHOAi0OHI JOmaHKH.

......................

4x2—2x—6x=3x2—3x—6;
4x% -2x—6x-3x2+3x+6=0;

KPOK 3 Busmaunmo Koe(illieHTH OTPUMAaHOTO PiBHAHHA.

KPOK 4 O0unCcaIuMO JUCKPUMIHAHT 3a (hOPMYJIOIO
D=0b*—4ac.

3HalgeMo KOpeHi piBHAHHA 3a GOPMYIOIO

- KPOK 5 p4D

X
1.2 2a

Bidnosidv: 2; 3.

......................

X=—" ’ _3;
2 12 !
5-1

XZZT, x2=2
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YA BIDOMO BAM?

* Mopmynu pns po3s's3yBaHHs
KBaAPAaTHMX PIiBHSIHb 33 3Pa3KOM
Anb-Xopesmi B €sponi 6ynu
BrepLUe BMKNageHi iTaniMcbKum
maTtematnkom JleoHappo dibo-
Hauui B «KHu3i abaka» (1202 p.).

* 3aranbHe npaBuno poss’'sa3y-
BaHHsI KBAPAaTHHUX PIBHSHb, 3BE-
aeHnx po eurnagy xZ+bx=c,
6yno copmynboBaHe HimeLpb-
KMM maTemaTMkom Mixaenem
LLitidbenem nuwe B 1544 p.

* Jluwe y XVI c1., 3aBaskK npa-
usm Hepapa Oesapra, PeHe [Oe-
KapTa, Icaaka HbtoToHa Ta iHLWMX
y4eHux, cnocib po3s’s3yBaHHs
KBappaTHUX piBHSHb Habys cy-
4acCHOro BUIISQY.

B OOMH KJIIK

3a [oMOMOroto NaKeTiB NPMKNagA-
HUX MPOrpam BM MOXeTe 3HaM-
M KopeHi Byab-sKuX KBagpaTHMX
PIBHSHb.

Bukopucraemo gns uporo nporpa-
My Microsoft Excel, wo Bxogmuts
[0 CTaHpapTHoro naketa Microsoft
Office.

Anroputm po3ss’a3yBaHHs PIBHSH-
HSl HABE[,EHO B IHTEPHET-MIATPUML
MigPYyYHUKA.

206

% TPEHYEMOCS

4

PosB’s:xiTh piBHAHHA:

2 2 2 2
1) x —4x=E; 3) x —3x=1; 5) 2x +3_1=x +x_x;
6 6 4 5 2
2 2 2 2
z)x—6=£; 4)x+5x=2; 6) 3x +1_x=2x —x+1;
7 7 3 4 3
7 x(x-1) (x-8)"  (x+4)(x+1) 2.
6 2 12 3’
2
8) (x+2) _(x—l)(x+3):x(x—2)+zi.
5 10 2 10

IHTENEKTY AlIbHHUMU ®DITHEC

3HaUAiTh TUCKPUMIHAHT i BU3HAUTE KiJbKiCTh KOPEHiB KBa-
IPaTHOTO PiBHAHHA:

1) x2-x-3=0; 3) —y>+6y—-11=0;
2) 56210t +5=0; 1) —§t2+t+3=0.

PosBs’s:xiTh piBHAHHA:

1) x2+5x+6=0; 3) 2m2+m-15=0;
2) t2-t-3=0; 4) §a2+2a—5=0.

3BeniTh 10 BUTJIALY ax?+bx+c=0 ta PO3B’AKiTHL PiBHAHHA:
1) (6x+5)° —2x+30=31x(x+3);
5a%2+a 3 2-a? B 25a% -2a

2 5 10

Po3B’sikiTh piBHAHHS:

1) t2-2J3t+2=0; 2) a2+a(2+ﬁ)+2ﬁ=0.

2)

CxaamiTh MaTeMaTUUYHY MOJeJb 3amadi (piBHAHHSA), PO3B’ AKiTh

3amauy.

1) Timorenysa mpAMOKYTHOTO TPUKYTHUKA HA 4 cM OijgbIima
3a OAMH i3 KaTreTiB i Ha 25 % Oinpina 3a iHmui. 3HANIITE
IMepuMeTp IIbOTO TPUKYTHUKA.

2) Ilicna saBepineHHs BceyKpaiHCHKOTO TYPHIpY IOHUX Ma-
TeMaTUKiB yci 1oTo yUacHUKHU 3 pPisHUX MicT YKpaiHnu ob6-
MiHsAIMCA MidK co60i0 cKalim-aapecamu. BusHauTe, CKiIbKYT
IIKOJIAPIiB B3AJM YyU4acTh Y TYpPHIipi, AKIIO OyB 3apeecTpo-
Bauui o6min 180 pisHuMU agpecamu.



§ 20

3ABAOAHHA I3 3IPKOKO
ITomiprytiTe, un € momaHi TBEPIKeHHS MpaBUJIbHUMU. Bigmo-
Bigb OOT'pyHTYITE.

1) dAxmro b%=4ac, o piBHAHHS ax?+bx+c=0 Mae TiIBKH
OIUH KOPiHb.

2) Sximo b2 =4ac+1 , TO PiBHAHHSA ax?+bx+c=0 wmae nBa
pisHi KOpeHi.

3) Sxo b2 —4ac+1=0 , TO PIBHAHHS ax?+bx+c=0 He mac
KOpeHiB. Arara Mepi Knapucca MannoyeH,

4) € . . . 2 Binoma sk Arara KpicTi, — aHrnin-
) Sxmo mepuinit KOpiHb PiBHAHHA X =a 3aJ0BOJILHSIE He- CbKa MUCbMEHHMLLS, OmMH i3 Hali-

piBHicTh 0 <x <12, TO APYyruil KOPiHb I[LOTO PiBHAHHS 3a- BILOMILLMX aBTOPIB [ETEKTMBHOI
JIOBOJIbHSE HepiBHicTh —12 <x<0. NPo3u. i KHMIKKM HaKNa@oM MoHag,

5) $IKIIO OXMH i3 KopeHiB piBHAHHA ax>+bx+c=0 nopis- 4 Mnpa, NPMMIPHKKIB BUAAHO GinbLu
Hioe —1. To a+c=b Hixk Ha 100 moBax caity.
b - .

3HAKO, BMIKO, MOXY @ OI.J,iH}OBaHHH,. BapiaHT.Z Po6om —
. B IHTEPHET-NIATPUMLI NiJPYYHUKE
CAMOCTIMHA POBOTA Ne 13

1 BubepiThb cTapiinii KoeilieHT KBagPaTHOIO 6 YcraHOBiTH BiAmOBigHiCTDL MisK PiBHAHHA-
piBagEEA —3x2+5x+9=0. mu (1-3) Ta KinbkicTio ix KopeHis (A-T).
A b B r 1 x2+1=0 A  Koxguoro
9 5 -3 3 x%+2x
........................................................... 5 =0 B Tpu
2 Poss’soxiTe piBEaHHEA 5x2—-5=0. : )
e ¢ : : 3 (x —2)(x+1)=0 B Ilea
A b B r : :
1 +1 5 +5 I Omum

7 Ha pucyHKy 300paskeHo IJIaH CIIOPTUBHOIO

A 5 B r : MaiifaHUYNKa OPAMOKYTHOI dopMu, SKMI
: posniseHo mOpiskKoI0. SHAUAITHL TOBKUHY
-6 -6; 0 6 6;0 .- miel MOpisKKM, AKINO 3arajbHa IJOIa 3e-
. ) 9 MeJbHOI HiMAHKN, BUALJIEHOI IJis BCTAHOB-
4 Po3B’sxKiTh piBHauHsa x°—-3x-4=0.
e eeeeassssssesssasssassnsrenassrasssnssensosnsssnsosnsass . JIEHHSI CIIOPTUBHUX CHOPYA (HA PUCYHKY Il
A B B r : 3aapboBaHo), nopiBHioe 319.
: 2
-1; 3 -4; 1 -1;4 -3;1 .- >
........................................................... ° A
5 CKiJIBKM KOpeHiB Ma€ pPiBHAHHS 92%—9
ax2+bx+c=0,ﬂ}cmo b?—4ac=-4? v
A Hogmoro B  Jlume gBa : < 2x+11 >
; : . 2
b Jlume oxun r Binsie ABOX . 8 Po3B’axiTh piBHAHHA (O,Zx—3) -36=0.
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Y1 BIDOMO BAM?

YKpalHCbKMI KMBOMMUCELD, HAPOL-
HMM XYJOXHMK YKpaiu [BaH Map-
4yk yeiMwoB po cnmcky 100 Haw-
BM3HAYHILLMX TeHiiB Cy4YacHOCTi 3a
PENUTUHrOM BpPUTAHCHKOI raseTtw
The Daily Telegraph. MixHapog-
Ha aKaAeMisl Cy4acHOro MMUCTELTBA
B Pumi npuiHana |. Mapuyka po
naeB «30M0TOIl TinbAiT» AiIAYIBE MH-
CTeuTB CBITY Ta obpana noyecHum
UneHOM HayKoBOI papgu.

Al

17 ]
3aepanHs 1 —  [puknag, 1
3aepanHs 2 —  [puknagm 2, 3
3aepanns 3 —  [puknag 4
3aepanHs 4 —  [puknag, 5

&

Pomanu Aratu Kpicri
3HAaYHO BIMIKYI O MaTeMa-
TUKM, HiXX MHOXeHHs bara-
TO3HaYHMX YHUCE.

B. |. ApHonbp,
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MATH FOR LIFE
3A[AYA «XYOOXXHA BUCTABKA»

Ha BigkpuTTa BUCTaBKU KUIBCHKOI XYAOKHUILL OyJIU 3aIlIpOIIIeHi

Bizomi yKpaiHCBhKi XyIOKHUKM. ¥YCi IPUCYTHI HAa BUCTABI[I XYI0MK-
HUKHU OOMiHAMMCA BisuTKamMu. ¥Ycboro 0yJyo posgano 210 BisuTOK.

CKiTbKHE XYIOKHUKIB, pa30M i3 aBTOPKOIO pobiT, OyJIO HA YPO-
YUCTOMY BiIKPUTTI BUCTABKU?

CKiTbKHY BiBUTOK KOMKHUN XYIOKHUK PO3JaB CBOIM KoJieram?
Pemnoprepka B3dAsa iHTEPB’10 B KOKHOTO IIPUCYTHHOTO XYIO0KHU-

Ka. fKuii 3araJbHUN Yac TPUBAJIU BCi iHTEPB’10, AKIIO KOKHUMN
XYIOOMKHUK-TiCTh TOBOPUB 3 XB, a aBTOPKa pobiT — 5 xB?

VYciMm XygoHNKaM, K1 IPUAIININ Ha BICTAaBKY, a TAKOYK aB-
TOPIIi pobiT OyJI0 BpydYeHO IIO0 omgHOMY ImomapyHKY. CKiIbKu
BCHOT'O MOMAapPyHKiB OyJIO IMiATOTOBJIEHO, SKIIMO HA YPOUUCTE
BigkpuTTa npuinniz 70 % ycix 3ampolreHux XyIOKHUKIB?

AOMALWLUHE 3ABAAHHA

V saBmamHax 1—2 po3s’saKiTh PiBHAHHSA:
1) (x+8)°=49; 2) (4x+5)°~16=0.

Y zaBmamuax 3—4 po3B’SKIiTHL PIBHAHHS CIIOCOOOM BUAIJIEHHS

KBaJpara ABOUJIEHA:

3) y2+12y-6=0; 4) y>-5y-10=0.
Po3B’sikiTh piBHAHHS:
1) x2+2x-24=0; 3) 2x2+4x+%:0;
2) 2x°+5x-3=0; 4) 3x%-8|x|+5=0.
Po3B’sikiTh piBHAHHA:
1) x2-8x+15=0; 3) 3,5x2—4x+4,5=4;
2) 3x2+2x-16=0; 4) x%J6 -6x-6 =0.
Po3B’sikiTh piBHAHHS:
0 x25—8=2?x; 3) 3x25+2+1:x2;5x_x;

2 2
2) %53522; 1) (x-;4) _(x+2l(x l)zx(x2+6)+4%.

BMPABHU HA MOBTOPEHHA

SHaliTh 3BHAUEeHHA BUPA3iB X; +X, 1 Xy Xy, AKIIO:

6-3J7 _ —6+37
4 T '

1) x,=3-5, x,=3+V5; 2) x,= 4

X9



§21 TEOPEMA BIETA. TEOPEMA, OBEPHEHA

A0 TEOPEMU BIETA

BYOPA [e yMcni 3@ LOMOMOrOO creLianbHMX PopMyn

.

Bu HaBuMnucs po3s’s3yBaTH KBagpaTHI PIBHAHHA Pi3HUMK cnocobamu, y Tomy ]

CbOrOHI I I Bu pisHaeTecs, sk MOXHa Nigbupati KopeHi KBagpaTHOro PIBHAHHS

—_—

3ABKIN [l a Bu 3moiKeTe po3B's3yBaTH KBagpaTHi PIBHAHHS, BUKOPUCTOBYHOUM LiiKaBi Bria- ]

y CTHUBOCTI IX KOEC*)ILI,IGHTIB

AKTYAJNIbHA 3A0AHA

Posrasuemo piBHAHHS 2015x2-2016x+1=0. Axrmio gaa oro
pO3B’sIBaHHA 3aCTOCYBaTH OLHY 3 hopMyJs, mogauux y § 20, e mpu-
3Befle OO0 TPOMi3AKUX mepeTBopeHb. OueBMIHO, IO Ii opMysan,
XO0uYa BOHU IITMPOKO BIKMBAaHI Ta yHiBepcaJIbHi, Y HAIIIOMY BUIIAAKY
He € 3PYUYHUMU. A UM icHye cIIocié cIpoCcTUTU PO3B’sI3aHHA?

KoedimienTn KBagpaTHOr0 TpUUJIeHA MAOTh KiJIbKa IIiKaBUX
BJaCTUBOCTeM. 30KpeMa, TaKy: SKIO Y KBaApaTHOMY PiBHAHHI
ax®+bx+c=0 (a # O) cyMa Bcix Koe(dillieHTiB TOpiBHIOE HYJIIO, TO
onIuH i3 KopeHiB piBHAHHA mopiBHIoe 1. (IlepexkoHaiiTeca B IbomMy,
OificTaBUBINIY B PiBHAHHA 3HAUeHHA X =1.)

Ins piBHarHa 2015x%—-2016x+1=0 BUKOHYETHCA PiBHICTH
a+b+c=0. Orxe, MU MOKEMO Bifpa3y 3HAWTH OJVH KOpPiHb: x=1.
A gK Toni 3HAWTH APYTUil KOPiHE i UM MOMKHA YHUKHYTHU CKJIQIHUX
obumciaens? BigmosicTu Ha i 3anmuTamHsA JOMOMOXKe Teopema Bi-
€Ta, PO AKY BU Ai3HaeTecdA 3 IILOTO maparpada.

rOJIOBHA IAES

Posrnaremo mozadi KBagpaTHI PiBHSIHHSA, IO 3allMCaHi y BU-

raan ax?+bx+c=0, ta CIIpoOyeEMO 3HANTHU 3B’SI30K MijK CYMOIO
KOpeHiB, ix 1o0OyTKOM i KoedimieHTaMu piBHAHHSI.

Cyma Opyru Ho- BinbHu1 -
: PiBHsHHS KopeHi yma KoediljeHT  ByTOK uneH -
: KOpenis (b) KOpPEHIB (c)
i x®-5x-6=0 6;-1 5 -5 -6 -6
D246y +8=0 —4; -2 -6 6 8 8
y2——y+1:0 l;g 21:3 _2l=_§ 1 1
2 2 2 2 2

Y1 BIDOMO BAM?

1 .\*"‘“
PRSP
1-0“

MepeBipUTH CBOI 3HAHHS Ta KMIT-
NMBICTb [OMOMOXE BaM Yy4yacTb
y MixHapogHOMYy maTtemaTtuu-
HOMY KoHKypci «Kenrypy». Llen
KOHKypcC ynepLue 6yB npoBepeHm
B ABCTPanii, NisHiLLe BiH CTaB MiX-
HapogHum. Y 1997 p. po yuacTi
B HbOMY MpuepHanacs YkpaiHa.

KJNFO4YOBI TEPMIHA

KBaApPaTHUM TPUUNEeH
KBagpaTHe PIBHSHHSA
KoediLieEHTU KBagpaTHOro
PIBHSIHHSA

CYyMa KOpeHiB
KBaAPaTHOro PIBHSHHS
LoByTOK KopeHis
KBaAPaTHOro PIBHSHHS
Teopema Bieta

209



Pospin 3

Bu mHaneBHO momiTuiau, Mo cyma KOpPeHiB KOMKHOIO PiBHAHHSA
JOPiBHIOE UMCJIY, HPOTUIEKHOMY APyroMy KoedilieHTy, a oOyTOK
KOpeHiB mopiBHIOE BibHOMY ujeHy. Taky BJaacTHUBiCTH Ma€ OyIb-
AKe 3BeJleHe KBajipaTHe PiBHAHHA, AKIIO 0ro KopeHi icHyoTh. 1a
BJIACTUBICTH € ONHi€I0 3 OCHOBHHUX TeOopeM are0dpu i Mae BIacHY
Ha3By — Teopema Biera.

Teopema Bieta

CyMma KopeHiB 3Be1eHOro KBafpaTHOro PiBHSHHS AOPIBHIOE

g 3ATAM' STAMTE! >> APYromMy KoedillieHTy, B3ITOMY 3 NPOTHAEXKHUM 3HAKOM, a iX
ROOYTOK — BiNbHOMY YneHy.

KO X, | X, — KOPEHI KBAQPATHOrO PiBHSHHS X2+ px+¢q =0, TO
1! X
X1+ %y =—p,

Jlosedenns

P03B’s12KeMO PIiBHAHHSA X2 +px+q=0, ne crapmuii Koediri-
euT a=1, apyruii Koedimienr b= p, BimbHUH unen c=q . Toxi
D=b%-4ac= p2 —4q . PosrnsHemo Bumamok, koau D >0, To6TO
-p+VD _-p-D

P , .

piBHAHHA Mae ABa KopeHi. Toxi x; = 3

2
CyMma KOpeHiB:

—p+\/3+—p—\/3 _ —p+\/5—p—\/3 _ -2p

fFr =T 2 2 2 -
--- ------------------------------ I[OGyTOK KOpeHiB:

p KIIOHOBMM MOMEHT  —p+VD -p-\D _-p+D ~(p+VD)
(~a+b)(-a-b)= I e R T
~(~la-d)-(~(a+v)= i _(p=VD)pe¥D) pop_»'-(v"-14) p*-pPrag _4q _
~(-1)(a-b)(-1){a+t)= : ‘ ‘ ¢ 4, 4

s o : Otike, I 3BeJeHOTO KBaApPaTHOrO PiBHAHHA X+ px+q=0:
:(a—b)(a+b):a -b .E X +Xx9=—p, x; X9 =¢q . Teopemy nosezneno.

Bynb-ake xBagpaTHe PiBHAHHSA ax?+bx+c=0 mokHa mepe-
TBOPUTH HA 3BeJleHe, MOAiJIUBINTM 00MABi fioro yactuuu Ha a#0.

b c .
r—x+—=0 — 3BeJleHe KBaJpaTHe PiBHAHHSA.
a a

TeopeMma BieTa gna NOBHOro KBagpPaTHOro PiBHAHHS
Ko x; i X, — KOPEHi KBapPaTHOro pPiBHsHHS ax” +bx+c=0, To

b
- X+ Xy =——,
a 3AMAM'STAMTE! D T a

_C
xl'x2—i
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ﬁ] MPUKIAL 1

SHalAiTL KoedimieHT p i APYTruil KOPiHB X, KBaApPaTHOIO PiB-
HAHHA X° +px—15=0, aKmio oguH i3 KOpeHiB x; =-5.

Poszs’azanHsa

Kpox 3mict aii PesynbTar gii :
|
p — mpyruii xKoediieHT;

KPOK 1 . ) —15 — BinpHUIL YjIeH ; :
Sanmmemo Teopemy Biera s 3aganoro piBHAHHA. :
X +XxX9=—p, :
17 % :
....................................................................................................................... :
KPOK 2 IligcraBumMo 3Ha4eHHA X, =—9 y Jpyre PiBHAHHA 5-xy=-15;
cucteMHu it 3Hali/leMO 3HAUEHHA X, . xy=38

KPOK 3 IlizcraBumo 3Ha4YeHHA X; Ta X, B IIeplle PiBHAHHSA _54+3=
cucteMu I 3HaiizeMo p.

Bionogidv: p=2, x,=3.

(% TPEHYEMOCS

1V saBmanuax 1-4 smaigits xoedilienTu p i ¢ KBagpaTHOTO

bl £ preed =0, s |

1) cyma i 1oOyTOK KOpEeHiB PiBHAHHS BiMOBiTHO JOPiBHIOIOTH

151 541 MEPEPBA HA JIOTIKY

2) cyma i [0OyTOK KOpeHiB PiBHAHHSA BiJIIOBiZHO JOPiBHIOIOTH Akum umcnom Tpeba 3amiHuTH
7i—44: 3HAK MUTaHHSA Ha PUCYHKY?
b

3) KopeHaAMU PiBHAHHA € yucia —3 i 13;
4) xopeHAMU PiBHAHHA € yucaa —9 i —10.

3 16
Y zaBmaHHAX 5—8 3HalAiITH HeBimoMu# Koedimienr i ogun
i3 KOpeHiB piBHAHHA.
5) 3HalAiTL KoedilieHT p i APYTHUl KOPiHb X, KBaJpaTHOIO 2 32
piBHAHHSA x%+ px—28=0, AKII0 OAMH i3 KOpeHiB x; =4 . ?

6) SnaiiniTe KoedimieHT p i APyruil KOpiHbk X, KBaJpPaTHOIO
piBHAHHSA x%+ px+16=0, AKII0 OAMH i3 KOpeHiB x; =-8.

1 . . .
7) Hucio 3 € KOpeHeM PiBHAHHSA 3x%—4x+2¢=0. Buaiigits

3HAUEHHd C 1 Apyruii KOpiHb piBHAHHA.

3 . . .
8) Yucio 5 € KOpeHeM PiBHAHHSI 5x%+7x+6¢=0. 3HaiigiTe

3HAYEHHA C 1 Ipyruii KOpiHb PiBHAHHA.
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Pospin 3

PosB’asyioun okpemi s3amaui, moB’si3aHi 3 KBaApaTHUMU PiB-
HAHHSIMU, BUKOPUCTOBYIOTh TeOpeMy, o0epHeHy 10 Teopemu Biera.

Teopema, obepHeHa A0 TeopeMM Bieta

AKWo umcna x; Ta X, TaKi, WO X;+Xy=—p i X;-X3=¢q, TO

g 3AMAM' STAMTE! >> BOHM € KOPEHSIMM PIBHAHHA x°+ px+q=0.

X{t+Xo=—p,
ﬂKLLI,O { 1 2 p
X1%X9 =4,

TO X; | Xy — KOPEHI KBafpaTHoOro pie-

HaHHS X2 + px+qg=0.

Jlosedenns

OcKimpKM Xy +X9=—p, TO p= —(xl + xz) ; IiICTABAMO B PiBHAH-
HA x2+ px+q=0 zamicTb p i ¢ BigmoBigHI Bupasu. OTpumaemo:
x? —(xl +x2)x+x1x2 =0; x%—x; X~y X+x%,=0.

CKOpI/ICTaGMOCH crocobom I'pynnyBaHHA:

..-- ............................. .: (xz_xlx)+(_x2x+x1x2):0; x(x_xl)_xz(x_xl)zo.

© IHTEPHET- : Bunecemo 3a ny:KKu cOiIbHUI MHOYKHUK (x—x ) 3Bigcu:

: NMOCHUJTAHHSA : 1) :

LW Croci6 oBeneHHs Ljei Teo- - (x—xl)(x—xz) =0. Io6yTOK (x—xl)(x—xz) JIOPiBHIOE HYJIO, SIKIIO

PEMM B MOKETE 3HaWUTH B iHTEP- X=X = 0, TobTO X = X1s abo X—Xo = 0, TobTO X = X . Taxum 4mHOM,
. HeT-NiATPMML MiAPYYHHMKA. :  x; 1 x, € KOpeHAMU DiBHAHHA.

I TeOpeMy IOBeeHO.
ﬁl NPUKJIAL 2

BHalAiTh cyMy i [06YTOK KopeHiB piBHAHHA 5xZ—Tx+2=0.
BuzHauTe 3HaKU KOpPEeHiB PiBHAHHSI.

Posé’as3anusa

" Kpok 3micT pii Pesynbtar pji
: .
: KPOK 1 Busnaummo Koe(illieHTN 3a4aHOTO PiBHAHHA. a=5, b=-7, ¢=2
: KPOK 2 SHalifleMo JUCKPUMIHAHT KBaJApPATHOIO PIBHAHHA D =p2—4qc : D= (_7)2 -4.5.-2; :
: Ta MOPiBHAEMO HOro 3 HyJIeM. D=49-40=9; D>0 :
: . . . Arxmo D>0, To x; #x,. :
: KPOK 3 Sa sHaroM D BHBHAYMMO KiJbKiCcTh KOPEHIB KBa- ) :
: JPATHOTO DiBHAHHSA. D>0, Tomy piBHAHHA Mae IBa -
: pisHi KopeHi x; # x, :
KPOK 4 Ilogimumo 0614;(3:'% YaCTUHU PiBHAHHSI Ha 5 — OTpU- 22 —1x+§ -0
: Ma€EMO 3BeJeHe PIBHAHHA. 5 5



Kpok 3micT gii

Pesynbtar gii

BusHauumo KoedilieHTH 3BeJeHOTr0 KBaAPaTHOTO
KPOK 5 pPiBHAHHS x2+px+q:0 Ta 3aIlIHUIIeMO IJIs HbBOI'O

Teopemy Biera:
{xlxz =q.

x+x—7
1 2 5’

2

3BepHeMO yBary Ha 3HaK J0OyTKY KOpPeHiB i 3po-
KPOK 6 6umo Bucnosox: ockimeku moGyrox momarwmit, To
KOpeHi Xx; 1 Xy MaroThb OUH 3HAK.

— 2 3
XXy = 5 x;x5 >0, Toxi

x; >0, x; <0,
{xz >0 aGo {xz <0

7

KPOK 8 OckinbKU cymMa KOPEeHiB momaTHa I KOpPeHi MamThb
OJWH 3HAK, TO BOHU 00MIBA JOLATHI.

x; >0,
x5>0

. . 7 2 . .
Bionogidv: x;+x,= = 3 XXy = B ; 00uBa KOpeHi JomaTHi.

% TPEHYEMOCS

2 VY zaBpanHax 1-4 3HaimiTs cyMy i1 10OYTOK KOpPEHIiB PiBHAHHS:
1) x2-6x+2=0; 3) 3x2-Tx-6=0;
2) x2+3x-4=0; 4) 5x2+10x+1=0.

VYV saBmanHax 5—6 3HAUIITE cyMy II JOOYTOK KOPEHiB PiBHAHHSA
Ta BU3HAUTE 3HAKU KOPEHiB PiBHAHHA:

5) 4x2-3x-7=0; 6) —2x2+9x-1=0.

VY saBmaHHAX 7—8 BH3HauTe 3HAKHU KoedilieHTiB b i ¢, aKImo
X; 1 Xy — KOpeHi PiBHAHHA:

7 2x2+bx+c=0, x>0, x5>0;

8) —3x%+bx+c=0, x,>0, x,<0,

xy | <] x|

Busnauenns 3HaKiB KOPeHiB piBHSHHSA CJiJ ImMOUYMHATH

3 aHaJIi3y 3HaKa HOOYTKY:
x>0 x,; <0
1) axmo x,;x,>0, 10 317 7 a6o "1
) AKIO 2,2, >0, x5>0 x5 <0,
TOOTO KOPEHi MaloTh ONUH 3HAK;

2) akmo x;x, <0, To KOpeHi MalOTh Pi3Hi 3HAKH.

MEPEPBA HA NIOT'IKY

9KWwo BM Le MaeTe, TO MacTe
uine. SKULO » BM LMM i3 KUMOCb
noginuTecs, To BOHO 3HWMKHE 30-
Bcim. LLlo ue?

&£ cnip 3HATMY E
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MPHUKINAL 3

IlinGepiTh KopeHi piBHAHHA 2 —6¢t—16=0, BUKOPUCTOBYIOUN
TeopemMy, obepHEeHyY o TeopeMu Biera.

Poss’azanns

Kpok 3micT gl Pesynbrar gii :

3 N

" KPOK 1 OcCKiJbKM 3HAKH cTAapIIoro KoedilieuTa i BiIbHOTO
yJjieHa PisHi, TO 3a7aHe PiBHIHHA Ma€ KOPEHi.

a=1,c=-16, ac<0,tomy D>0

tity=-16, tt, <0, TobTO KOpeHi
MaloTh Pi3Hi 3HAKH .

: ITin6epemo BCci MOKIMBI PO3KJIAAM HA MHOMKHUKU —16=—16‘1:16‘(—1);
: KPOK 3 16 :
aucna (-16). ~16=-8-2=8.(-2); —-16=4-(-4)

: Cepepn I’ATH oTpuMaHUX BapiaHTiB (map uuces —16
:KPOK4 j1,16i-1,-8i2,8i-2, -4 i4) Bubupaemo Ty
: mapy, AKa 3aJ0BOJIbHAE YMOBY X; +X5 =6 .

Bionogidv: x; =8, x4=-2.

% TPEHYEMOCS

x; =8, xy =—2 — Taki umucia, 1o :
X;+x,=6

3 V¥V szaBmamHax 1—4 mepesipTe, UM € KOPEHAMU PiBHAHHA:
1) x%2-13x+36=0 umcma 41 9;
2) x%+15x-84=0 umcna —2 1 17;
3) 2x2-8x-5=0 uucna —1 i 2,5;
4) 3x%+x-4=0 uucia —é il.

Y zaBmanHAX 5—8 PO3B’AKITH PiBHAHHA:

5) x2-11x-60=0; 7) 2x2-9x+7=0;
6) x2-15x+56=0; 8) 10x2-x-11=0.
MPUKINAL 4

CkiazmiTes KBagpaTHe PiBHAHHS 3 MiIuMHU KoedilieHTaMu, Ko-

1.
PeHAMHU AKOIo € X; =—2— 1 x5=4.
2

Posze’azannsa
Kpok 3micT pii Pesynbrar gii .
| i
1 1
. . —pP=X;tX9g=—2—+4=1—,
3a TeopeMoio BieTa MaeMo: AKIIO Ymcaa X; 1 Xy 2 2
" KPOK | € KOpeHAMM KBafpaTHOTO PiBHAHHA x2+ px+q=0, Tomi p= _11 __3.
TO X;+X9=—pP, X, -X9=¢q. OTKe, 3HalAEMO CyMy 2 2’
i moOyTOK 3amaHUX YMCEI. q=x; Xy =—2—-4= _5, =-10



Kpok 3micT gii PesynbTar oii

. . 2 _ ;
KPOK 2 HlJICTaBI/IMO' B piBHAHHA x~ + px+q=0 orpumani x2+(—i)x+(—10):0
3HAUEHHA P i q.

KPOK 3 Poskpuemo Ay:KKM B OTPUMAHOMY PiBHAHHI. x“——x-10=0

ITomHOXXMMO 00MIBI YaCTUHN OCTAHHLOTO PiBHAHHS
KPOK 4 wma 2, mo6 orpuMaTy piBHAHHA 3 MiauMu Koediiri-

€EHTaMH. 2x2—3x—20=0

Bionosiov: 2x%-3x-20=0.
% TPEHYEMOCS

4 Y zapmanHax 1-6 cKJaagiTh, KBagpaTHe PiBHAHHA 3 [IINMU KO-
edimienTamMmu, KOpeHi AKOT0 JOPiBHIOIOTh:

7-J2 . T+42 MEPEPBA HA JIOT'KY
6) i .

9 2 BusHautHe, 3a KMM MPMHLMMIOM
nobynoBaHo NOCnigoBHICTL
8290157346.

2)-81i9; 4)—412l;
4
V zaBmamHax 7—8 cKJIAmiTh KBaJApaTHe PiBHAHHSA, KOPEHi SKOro:
7) Ha 2 OinbIi 3a BigmoBimHi KOopeHi piBHAHHS x2-9x+2=0 ;
8) Ha 4 meHIi 3a BigmoBiAHI KOpeHi PiBHAHHA x2+4x-10=0.

MPHUKJTAL 5
He obGuncmaiooun 3HaueHb KOpPeHiB X; i x, KBaApaTHOrO piB-

uanaEa 2x° —4x+1=0, 3HANAITS 3HAUCHHA BUPABY Xi + X5 .

Posg’sa3annsa
Kpok 3micT pii Pesynbtar pii :
-
Busnaunmo roe(dimieHT 3a7aHOTO PiBHAHHS. a=2,b=-4, c=1; :
3a Tteopemoio Biera misa ax?+bx+c=0 (a * 0) e = -4 9
KPOK 1 b L
MaeMo: a Xy Xy =
xl ° xz —
KPOK 2 Buginumo KBagpar ABOUIeHA ¥ BUDAsi Xi +x2. xZ+x2= (xl + x2)2 — 2%,
IligcTaBUMO 3HAYEHHSA CyMHU Ta HOOYTKY KOpPeHiB 1

KPOK 3 kpagparsoro piBusHHS y Bupas, OTpUMAHUIL HA KPO- x12 +x§ =22 —Z-E =4-1=3
ni 2, i BuKoHaemo BigmoBimHi mii.

Bidnosidv: 3.
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41 BIDOMO BAM!?

BnactuBocTi kKoediLjieHTiB
KBAApPAaTHOroO PIBHSAHHS
1) Axkwo pns KoedilieHTIB PiBHSIH-
Ha axZ+bx+c=0 (a#0) Bu-
KOHYETbCS piBHicTE a+b+¢c=0,
c
TO x1:1, xzz_.
a
2) Skwo pns KoediuieHTiB piB-
HaHHA axZ+bx+c=0 (a:tO)
BMKOHYETbCSA PiBHICTb a+c=b,
c
TO xlz_]., xzz__.
a
3 iHWMMM BNACTUBOCTAMM Koedi-

LIEHTIB KBAAPATHOrO PIiBHAHHS BM
MOXETe 03HAaHOMMTHUCS, 3BEPHYB-
LUIMCb A0 IHTEPHET-NIBTPUMKHM Mif-
py4HHKa.

216

% TPEHYEMOCS

5

Bimomo, mo x; i x5, — KOpeHi 3alaHOT0 KBaJPaTHOI'O PiBHAH-
HdA. He po3B’a3yioun #oro, sHaiAiTh 3HAUEHHA BUPAa3y:

1) x;+X,+X,X,, AKIIO 33aHO PiBHAHHA x> -9x+3=0;

2) XX, +X, +X,, AKINO 3a7aHO piBHAHEA x°-3x-8=0;

3) x,x,+3x, +3x,, AKIO 3aKaHO piBHAHEA X°+5x-12=0;
4) 4x,+4x,+x,X,, AKIO 3a7aHO piBHAHES X°+14x+7=0;
5) 6x,x, —X; —X,, AKIO 3a7aHO piBHAHEA 3x°+12x-4=0;
6) x,x,—8x, —8x,, AKMIIO 3a7aH0 piBHAHEA 4x°+15x+8=0;
7) 4x12 + 4x22 , AKIIO 3aJaHO PiBHAHHA 2x%2-6x+3=0 ;

8) 25(x1 —xz)z, AKIO 3agaHo piBHAHEA 5x” -3x-4=0.

IHTENEKTYAJIbBHUHA DITHEC

He posB’sasyoun piBHAHHA, BUBHAUTE CyMY i JOOYTOK ¥OT0O KO-
PeHiB Ta 3HAKMW KOPEHiB:

1) x2-5x-13=0; 3) 4t2-18t+3=0;

1
2) y>+8y+1=0; 4) —Ex2+x+17=0.
Kopucryiouncs Teopemoio BieTa, cKIagiTe KBagpaTHe PiBHSAH-
HA 3 UiIuMu Koe(dimieHTaMu, AKIO BiJOMi KOpeHi Xx; Ta X,
piBHAHHA:

1) x1:—6, xX5=5;

3) xlz\/g, x2:2\/5;

2 4) x =4-3, x,=4+3.

1
2) x =-1—, x9=——;
2 ’
! 3 3
SHalAiTe Koe(imieHT £ i KOPiHb X; KBaApPaTHOTO PiBHAHHA

2x% +kx—42=0, Ao x,=—7.
a

1 . 9 2
Yuciio ry € KOpeHeM KBaJpPAaTHOI'O PiBHAHHA X —Ex " 0.

3HaNgITE a.

Kopucryiouucs Teopemor, o6epHeHOI0 10 TeopeMu Biera, Bu-
3HAUTEe KOPEeHi piBHAHHA:

1) x2+5x-14=0;
2) x2+11x+30;
3) x2-14x-15=0;

4) x2-2015x-2016=0;
5) x2+2016x+2015=0;
6) x2+3,2x-4,2=0.



6 He poss’sasyioun KBaJpaTHe PiBHAHHS 3x2—x-7=0 , BHAUTITH
3HAUYEeHHsA BUPA3Y 9X; +9Xy —2X Xy, ie X; 1 X, — KOpeHi 11boro
piBHAHHA.

. . 1
7 KopeHi KBagpaTHOro PiBHAHHS Etz +10¢t+k£=0 3amoBoIbHA-

1 1 o . s
I0TH YMOBY gtl +Et2 =-3. 3HalaiTh KOpeHi PiBHAHHA Ta 3HA-

yeHHdg k.

8 He posB’sa3youn KBagpaTHe PiBHAHHSA x2-x-1=0 , BHAUIITH
3HAUEHHS BUPAa3y:

2 2 2, .2
1) x;+xy; 3) x{ - Xg+Xxy-X55 5) xi +x35;
1 1 3, .3
2) x;-%y3 4) —+—; 6) x; +x5.
X1 X
9 He 06unciI0O0OUYN 3HAUYEHbL KOPEHiB PiBHAHHA 3x2-2x-5=0,
SHAUIITD:
: -1 1. 1. 1.
Xy 2
2, .2 3,.3
2) x1-%9; 4) x;+x5; 6) xy +x,

V KTFOYOBMIA MOMEHT

1) xlz +x§ =(x1 +362)2 —2(x1x2);

2 2
2) xX{x9+x7X%5 = X X (x1 +x2);
- 41 1
3) x11+x21=—+—;
X X2

4) xP+x3= (xl +x2)(x12 —X1Xy +x22)

3ABAAHHA I3 3IPKOIO

ITomiprytiTe, un € momaHi TBePAKeHHA MpaBUJIbHUMU. Bigmo-
Bigb OOT'pPYHTYIHTE.

1)

2)

3)

4)

5)

KBagparHe piBHAHHSA x2-5x+40=0 mae aBa KOpeHi, cyma
AKUX TOPiBHIOE 5.

KBagparHe piBHIHHS x2+2x+10=0 mac nBa KopeHi, mo-
OyTOK AKuX gopisuioe 10.

Axmro yueaa 7 i —4 € KopeHAMU KBaJApPaTHOTO PiBHAHHSA
x2+px+q=0, To p<O0.

Axmmo uucaa —6 i —8 € KopeHAMU KBaJpPaTHOTO PiBHAHHA
x2+px+q=0, To q>0.

SAKIO ogMH i3 KOpeHiB piBHAHHSA x2+px+q=0 IopiB-
uioe 0, o ¢=0.

§21

3Ha4yHUM BHECOK Y CTBOPEHHS
cuctemmn anrebpaiuHoi CMMBONIKK
i BLOCKOHareHHs Teopii anrebpa-
iUHMX piBHAHb 3pOBMB BUAATHMM
ppaHLLy3bkMiM maTemaTtuk PpaH-
cya Biet (1540-1603). Hassy
«anrebpa» BieT y cBoix npausx
3aMIHMB CNIOBAMM «aHaniTM4He
mucteutso». [lig yac dpaHko-
icnaHcbKol BiHM MpaHcya Bier
3HAWLLOB KMOY B0 LWMAPY, SKUM
KOPMCTYBANUCS iCNaHLi gns TaeM-
HOrO NMCTYBaHHS, BHACMIAOK YOro
6yB 3BMHYBAYEHWH Y YaKMYHCTBI,
ap)Ke iCnaHLi BBaXKanu, Lo pos3-
KPMTH iXHIW Wndpp He mig cuny
MIOACBKOMY PO3YMY.
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3HAIO, BMIIO, MOXY @ OuiHtoBaHHS, BapiaHT 2 poboTtn —

B iHTEPHET-NIATPUMLI NiAPYYHMKA

CAMOCTIMHA POBOTA Ne 14

1 3maligiTe cyMy KOpeHiB KBaApaTHOrO PiBHSIH- 6 o KoxxHOTO mouaTky peuenHs (1-3) mobe-
HA x2 —8x—8=0, BUKOPUCTOBYIOUH TEOPEMY piTh ioro 3akinuennsa (A-T') Tak, mo6 yTBo-
Biera. puiocsa MpaBUJIbHE TBEPIKEHHS.

B B r : g' 1 Aximo o6buaBa KopeHi piBHAHHA
. . 2 .
x“+px+q=0 momarHi, TO...
8 -8 -3 3 .G pXTq="1 AORATHL T
.......................................................... N E 2 HKIHO OGI/IﬂBa RopeHi piBHHHHH
- . x2+px+q=0 Big’emui, ToO...

2 3HainiTs oOYTOK KOPEHIB KBaJpaTHOTO :
piBHAHHA x2—2x-T7=0, BUKODUCTOBYIOUH  ° 3 Sxmo mepmuit KOPiHE PiBHAHHA
Teopemy Biera. : x%+ px+q=0 sagoBOJBHSE HEPiB-

et eee ettt e et e et e et eeeaaaeeeaans : HicTh x<—1, a Apyruii KOpiHb —

A B B r : : HepiBHicTh 0 <x <1, TO...
C2 -2 -7 T S
Sececsccssscssshasssssssscccedisscccssnssssedosseccccscans . : A p>0,49>0

3 OnuH i3 KOpeHiB KBaApPaTHOTO PiBHAHHS : b p>0, g<0

x2 -9x+q¢=0 nopiBHwoe 1. BukopucroBy-

oun TeopeMy Biera, sHa#imiTh Apyruit Ko- B p<0,¢>0

pPiHB.
.......................................................... r  p<o0, g<0
A B B [ © e eieeiiiiciiieeiiietaiettaieennieeanettaneennieenntennes
S A A DB 7 Bimomo, 110 KBafpaTHe PiBHAHHA

x2-14x+¢=0, ¢#0, mae gBa pisHi Kope-
4 OpuH i3 KOpeHiB KBaJpaTHOIO PiBHAHHA Hi x; Ta Xy. 3HAWULITH 3HAUEHHS BUPA3Y:
2 .
+px+12= iBH 4. Bu HCTOBY- 2 2.
x°+ px 0 z.xop IOGU ‘ Kop cuo y 1) x2+2x.0y+ 22 ;
oun Teopemy BieTa, sHAHITH IPYTruii KO-
1 1

piHB. 2) —+—.
P . X Xy

8 ®abpuka BUrOTOBJISE IJIACTUKOBI CTONU Ta

...... SaLsLL LB Ts L crinpui. Ha BUTOTOBICHHS OZHOTO CTIMBIS

BUTPAYAETHCA X KT IJACTUKY, OJHOTO CTO-

Ja — Ha 3 Kr 0iapmie. Bigomo, 1110 Ha BUIO-

TOBJIEHHA X CTiJIBIIiB Ta 5 CTOJIiB BUTPATUIU
39 Kr IJIacTUKYy.

5 3HaiAiThL 3HAYEHHS M, IIPU AKOMY cyMa
KOpPeHiB piBHAHHA 3x2+mx—-2=0 ITopiB-

HIOE 5.
ettt e e e e e e et e e eaa et eeeannaeeeeas . 1) CkaagiTes piBHAHHSA, 3a AKUM MOKHA BU-
A 5 B r : 3HAYUTH X.
. 2) BusnauTe, CKiTbKM KiJIOTpaMiB ILJIACTUKY
-15 15 -5 5

SO ORI SR AU SO ST - BATPAYAETHCS HA OLUH CTLIEIb.



MATH FOR LIFE

3AAYA «EKCKYPCIS
O OCTPO3bKOI AKALEMIl»

g nmepeBeserns 120 typuctiB g0 my3seio icTopii OcTposbKoi
axameMii OyJi0 3aMOBJIEHO IIeBHY KiJbKicTh MiKpoaBTOOyCiB. ABTO-
OycHUI HmapK BUIIJINB MiKpPOaBTOOyCH 3 MEHIIIOI0 KiJIbKiCTIO IIO-
CaIKOBUX MiCIlb, TOMY V KOKHHUI MiKpoaBTOOyC cijio Ha 2 ocobdu
MeHIIle, HijK IJIaHyBaJOCA CIIoOYaTKy. Bizomo, 1110 1o0gaTKOBO 6yJI0
3aMOBJIEHO IIle 5 TaKUX MiKpoaBTOOyCiB.

HaiiTe BinmoBigi Ha 3anmuTaHHAg.

1 fxy KinbkicTs MiKpoaBTOOYCiB AJIs mepeBe3eHHs BCiX TYPUCTiB
0yJI0 3aMOBJIEHO CIIOUATKY ?

2 CKiJbKM Iaca)XkupiB IOIXajo I0 My3ei0 B KOXKHOMY MiKpoaB-
TOOyCi, He BPaxOBYIOUU BOAiA?

AOMAILUHE 3ABAAHHA

1 3uaigiTh 3HaUEeHHS:

1) koedimieuTiB p i ¢ piBHAHHA x2+px+q=0 , AKIIIO cyMa
i moOyTOK ¥10ro KOopeHiB BigmoBigHo mqopiBHIOIOTL —19 i 48;

2) koedimienTiB p i ¢ piBHAHHA x2+px+q=0 , SIKIIO HOTO0
KopeHAMU € ymncia 6 i 14;

3) KoedimieHTa p i IPyroro KopeHs X, KBaAPaTHOTO PiBHAHHSA
x? +px—385=0, AKIIO0 OJUH i3 KOpeHiB x; =—7;

4) BiJBLHOTO UJI€HA C i IPYroro KOpeHsd PiBHAHHA
4x% - 9x+5¢c= 0, SKIIO OOJHUM i3 KOPEHiB € YMCJIIO %
2 Busmzaure cymy I 1oOYTOK KOPEHIiB PiBHAHHA Ta 3’ sACyiTe 3HA-
KU KOPEeHiB:
1) x2-8x-9=0 ;
2) 3x2+49x-2=0;
3) 2x2-8x+3=0;
4) 5x%+8x+2=0.
3 3’acyiire 3sHaKu KoedimieHTiB b i ¢, akmo x; i x, — KopeHi
PiBHAHHSA:
1) 6x2+bx+c=0, npuuomy x; <0, x5<0;

2) —8x%+bx+c=0, npuuomy x, >0, x,<0,

EARENE

§21

MAMBYTHS MPOMECIS

HaujoHansHui yHisepcutet «Ocrt-
pO3bKa aKafemisi» € HaCTYMHUKOM
MEePLLIOro BMLLOro HaB4arnbHOro 3a-
Knagy CXiGHOCNOB'SIHCbKMX HapoO-
gis — OcTpo3bKOi CrioB' AHO-TPeKo-
NaTMHCbKOI aKageMii, 3aCHOBaHoIl
y 1576 p. CboropHi B akagemii
5 dpakynbTeTiB Ta IHCTUTYT npaBa
im. |. MannHoecbkoro (18 cnewy-
anbHOCTEN), A0 Hel BcTynatoTb abi-
TYPIEHTM 3i BCiX KYTOUKiB YKpaiHu.

[izHaTuca Binblue MOXHA 3@ NOCK-
naHHam http: / /www.oa.edu.ua/
ua/info /word

Al

17 ]
3aBpaHHs 1 — [puknag 1
3aBpanns 2, 3 — [puknag, 2
3aBpaHHs 4 — TMpuknag 3
3aBgaHHs 5 — [puknag, 4
3aBpaHHs 6 — [puknag 5
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4 Kopucrymounch TEOPEeMOO, 00epHEHOI0 10 TeopeMmu Biera:

1) mepeBipTe, YU € KOpPeHAMU PiBHAHHSIA x2+x-30=0 uuc-
Ja —51 6;

2) mepesipre, un € KopeHaMH piBHAHHEA 3x2 —10x+3=0 unc-
1 .
Ja — i 3;
3
3) po3B’sKiTH piBHAHHA X2 +4x—45=0;

4) posB’sKiTH piBHAHHEA 3x2+7x-10=0.

5 CriaamiTs KBagpaTHe PiBHAHH:
1) 3 minumu KoedimienTamMuy, SKIMO MOTO KOPEHi TOPiBHIOIOTH
-713;
2) 3 ninumu KoedimieHTaMu, AKIITO HOr0 KOPEeHi JOPiBHIOIOTH
—1l i9;
9
3) 3 uminumu KoedimieHTaMu, AKINO HOT0 KOPEHi JOPiBHIOIOTH
1-v5 . 1445
s 4
4) sakImo foro xKopeHi Ha 6 6inbImi 3a BiZmoBigHI KopeHi piB-
HAHHESA x2+10x+1=0.

6 Bigmomo, mo x; i x; — KopeHi 3aJJaHOr0 KBaJpPaTHOTO PiBHAH-
Ha. He posB’asyioun #ioro, 3HAWIITh 3HAUEHHS BUPAa3y:

1) x;+X,+x,%,, AKINO 3a7aHO piBHAHEA X2 +5x—-9=0;
2) 2, +2:x, + XX, , AKIO 3a4aHO piBHAHEA x> —16x+8=0;
3) 15x,x, —X; — X, , AKINO 334200 piBHAHEA 5x%-10x+1=0;

4) 9x12 + 9x§ , AKIIO 3aJaHO PiBHAHHSA 3x%2+5x-4=0.

BMPABHU HA MOBTOPEHHA

Croporits apib:

3(x—4 i
x—4 6x+6
2
2) 10x 5,x¢0’5; 4)4x—1,x¢—0,5,x¢—5.
o9x—1 (2x+1)(x+5)

&

TyT Hemae npobnemm, Ky He MOXKHA BUPILLMTH.

MpaHcya Biet



nNiACYMOBYEMO BUBYEHE B § 18—21

1 Bu gismanmcsa, 110 Take KBaApaTHUN TPUUJIEH, KBaApPaTHE PiBHAHHS.

e KBagpaTHuUM PiBHAHHAM HAa3WBAIOTHh PiBHAHHSA KBagparuuii Tpuuiien

BULY ax®+bx+c=0 , Ie X — 3MiHHAa, a, b, ¢ —

yncaa, npuuomy a#0. 3 KBagparue
o KBagparHe piBHAHHS, cTApIINii KOe(illiEeHT KO- ax +£x e 0}\ DiBHAHHA

ro JopiBHIOE 1, HA3MBAIOTHL 3BEAEHUM.

\ BinpHuil uien
e KBagpaTHUM TpHYJIeHOM HAa3MBaIOTh MHOTOUJIEH

Hpyruit KoeirieHT

ax?+bx+c , sKuil MicTUTBCS y JIiBilf vacTHHI piB-
HAHHA ax>+bx+c=0 (a=0). Crapmuii koedinienT, a0

2 Bu 3’acysaum, aKi KBaJpaTHi piBHAHHA Ha-

P ; 2 _
3MBAIOTh HEIIOBHUMH i AK IX pos3s’asysaru. IIpu b=c=0 orpumyemo piBHAHHA ax” =0,
sAKe Mae OAuH Kopiub x=0.

KBagpaTtHe piBHAHHA Ha3WBAIOTH HEIIOBHHUM, ‘
SAKIIO xoua 0 OguH i3 1ioro KoedimieHnTiB b abo IIpu b=0 oTpuMyeMO PiBHAHHA ax>+c¢=0.

¢ mopiBHIOE HYJI0 a00 b=c=0 mpu a=0. c . .
e fkmo —— >0, piBHAHHA Mae ABa KOPEHi:
a

ITpu ¢=0 orpumyemMoO PiBHAHHSA ax®+bx=0, i / c

. b
fAKe Mae JBa KopeHi: x; =0, xy=——. c
a o fxmio —— <0, piBHAHHA He Mae KOPEHiB.
a

3 Bu maBumaucaA po3B’A3yBaTH KBaApaTHI

PiBHAHHSA 3a ZOIOMOTOI0 (hOPMYJIX KOPEHiB e flkmo D<O0, piBHAHHA He Ma€ KOPEHiB.
KBaJapaTHOTO piBHHHHH. ‘ ° HKII[O D=0 , piBHHHHH Ma€ OqnH KOpiHL:
b
KsazparHe piBHAHHA ax2+bx+c=0 (a#0) R
. —b++D P o fAxmio D >0, piBHIAHHA Ma€ ABa KOPEHi:
Mae KOpeHi x; g =———, 1e D=b"—-4ac —
’ 2a -b*x~D

IUCKPUMiHAHT KBaAPaTHOTO PiBHAHHA. X1,2= %

4 Bu mosHalioMmIHnCAa 3 TeopeMom Biera i Teo-

- Teopema Biera mjsa moBHOro
pemoio, o6epHeHOoI0 40 Teopemu Biera.

KBa/IPaTHOTO PiBHAHHSA
Armo x; i x, — KOpeHi KBaJpaTHOI'0O PiBHAH-
Teopema Biera nisa 3BegeHOTO

KBaJIPAaTHOTO PiBHAHHS 5 X1+ X9 = —;,
CyMa KOpeHiB 3BeIeHOro KBagpaTHOTO PiBHAH- HA ax”+bx+c=0 (a=0), T0
HA TOPIBHIOE APYTOMYy KOe(il[i€HTy, B3ATOMY X1 Xg =;-

3 IPOTUJICKHUM 3HAKOM, a iX ToOOYTOK — Bilb-

T M HEeH T mu Bier
R DO, eopeMa, o0epHEeHa I0 Teope €Ta

IJIs1 3BE€HOT0 KBA/IPATHOTO PiBHIHHSA

Arxmo x; i x, — KopeHi KBagpaTHOrO PiBHAH- Xy +Xy=—p
5 X+ Xy =D, SIkmio uucna x; i x, raki, mo 1 "2 ’
HA x“+px+q=0, TO - X1 X9 =9,

TO BOHU € KOPEHSAMH PIBHAHHSA X2 + px+qg=0.
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KOHTPOJIbHA POBOTA  No 5 Wm EPHET-MOCHAHHS

- OujHtoBaHHs i BapiaHT 2 KOHTporbHOI pobo-

Bapianr 1 : T — DMB. HTEPHET-MIATPMMKY MiAPYYHUKA
1 Posp’soxiTh piBHaHHA x2+8x=0. 6 Kopeni x; i x, KBaJpaTHOrO DiBHAHHA
ettt e et et ea et ee e eenaeeaaas . x%+ px+¢=0 HO3HAUEHO TOYKAMH HA KOOD-
’ B B r : IVHATHIA npaMii (ZuB. pucyHoK). Busunaure
: 3HaKU Koe@irieHTiB p i q.
8 -8 -8; 0 8; 0
.......................................................... X X,
0 x
2 Po3B’saKiTh piBHAHHS Dt 1 T 1 S
.......................................................... A B B r
A ° ° ; p>0,  p>0,  p<0,  p<0,
Kopemin 4 8 i oL LA
HeMae

s . . 2 _
3 Kopucrymouucs Teopemorno Biera, sHaigiTH 7 Posp’axirs pibHANEA 3x° -2-5=0.

I00OYTOK KOPEHiB KBaJApPaTHOIO PiBHAHHS

2
et 8 Poos'mins pismamna x(x+7)=5(x+3).
A b B r :
: 9 -9 -9 2 .E 9 IlizmpumeMCTBO BUI'OTOBJISAE MaJeHbLKI Ta Be-
P SRS AR SR * JUKi makeTu 3 JaMiHOBaHOTO KapToHy. Ha
BUTOTOBJIEHHS MaJIeHbKOTO IIaKeTa BUTpPAa-
4 CKinbKy KopeHiB Mae piBHAHHA x2 —2x+1=0? 4aeThCA X I' KAPTOHY, a BeJIMKOro — yABiui
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooo 6iJIBIHe. BiHOMO, mo Ha BI/II‘OTOBJIeHHH x Ma-
JIEHBKUX Ta 2 BEJIMKUX ITaKeTiB BUTPATUJIU
A b B r : 2,7 KT KapToHy.
: Binbme - 1) CrunazmiTe piBHAHHSA AJIA BUSHAUEHHA X.
EHCOJIHOI*O Opun IBa K 9) BHAKIITS x ( s )
IIBOX IiTh x (mys pos3B’sA3aHHA KBaaparT

HOTO PiBHSIHHS BUKOPHUCTANTE TeopeMy
Biera i1 posknag 2700=54-50).

710 2. 3) Busmaure, CKilIbKM I'paMiB KapTOHY BU-
e eeeeeeeeeeeeeie e iiaeeeeeanaaeea : TpAuaEThCS HA BEJMKUN HAKeT.

10 OzuH i3 KOpeHiB KBaApaTHOIO PiBHAHHSI
b (x+2)(1-x)=0 : x2+6x—15m =0 Ha 4 MeHIIWIT, Hi®K IHIIWHA.
. 3HAUIITL KOPeHi PiBHAHHS Ta 3HAUEHHA M.

Bonycue 3aBmpanHsa. 3HAUIITHL yci 3HAUEH-
: . 2 o
r 22 +9x-3=0 : HA a, IPU AKUX pll?HHHHH x“+ax—-3a=0
Mae JINIlle OOUH KOPiHb.



§22 HA MHO>XHWKW

PO3KJ/TAOAHHA KBAOPATHOIO TPUYJIEHA

{ Bu nosHaliommnmcsa 3 NOHATTSM KBAppPAaTHOrO TPMUNEeHa, Ai3Hanmcs, K 3HanTH
BHOPA ) MOro KOpPeHi, HaBYMNMCS BUAINATH NMOBHMM KBAAPAT Yy KB3APATHOMY TPUUNEHI
Bu HaBuMTEeCs PO3KNaAAaTH KBapPAaTHUM TPUUNEH HA MHOXHMKM, 3HAIOUM MOro
CbOroaHI KopeHi
3ABKIN Bu 3moikeTe 3HaxoAMTH paujioHanbHi LUMsSXM PO3B'a3yBaHHs BNpae i 3a/ad,
) BMKOPMCTOBYIOUM (POPMYIY PO3KNaAaHHS MHOrOYNeHa Ha MHOMHMUKK

AKTYAJNIbHA 3A0AHA

Yuui 9-ro Kaacy miArorysanan 3aBAAHHS IJS MaTeMaTHUUYHOI'O
TYPHIipPY cepen yuHiB 8-To KJacy. OmHe i3 3aBIaHb IIOJIATAJIO B TOMY,
1100 3HAWTH MeBHY 3aKOHOMIPHICTE y IepPIIIOMY PAIKY HaBedeHOl
TabJIUIli, a TOTiM, 3aCTOCOBYIOUM I[}0 3aKOHOMIipHICTh, BUBHAUNTH,
SAKi BUpasu MOTPiOHO 3ammcaTH 3aMiCTh 3HAKIB MUTAHHS B iHIITHUX
pagKax TabamI.

KopeHi kBappar- Po3sknap, kBappaTtHoro
HOro TPMYreHa TPUUNEHA H3 MHOMHMKM

KBagpatHui TpuuneH

eeccccccccccccse

yi-loyr2d =4 =6 (y-4)-6)
m2+3m+2 ? ?
x2-2x-8 ? ?
t*-8t+16 ? ? E

Posraamemo mepimuii pAgoK Tabauili. Y APYyroMy CTOBIIUIN-
Ky MiCTATBbCA KOpeHi y; =4 Ta y,=6 KBagpaTHOTO TPUUIEHA
y2 —-10y+24, y TpeTboMy — HOT0 PO3KJaJ HA MHOYKHUKMU i3 3aCTO-
CYBaHHAM IIUX KopeHiB. OT:ke, KBaApPaATHUI TPUUJIECH y2 -10y+24
nopisaioe 1o6yTry (y-v;)(y—ys)-

Mu BucyHy M IpUOYINEeHHS, III0 iCHYy€E (hopMyJia, 3a JOIIOMOT'OIO
SAKOI MOKHA PO3KJIACTY HA MHOKHUKU KBaJPATHUN TPUUJIEH, TKIITO
Bimomi #toro KopeHi.

rONIOBHA IAEA

Ilig uac mepeTBOpeHHs pallioOHAJBHUX BHPAa3iB B CKOPOUYyBa-
THUMEeTe IPOo0U, UNCEeJbHUKN a00 3HAMEHHUKHN AKUX MIiCTATH MHO-
rouseHu. IIpore poskJjgagaTy IeBHI MHOTOUWJICH HA MHOKHUKU He
3aBIKJAU IIPOCTO.

41 BIDOMO BAM?

B Ykpaini nposoguTbcs barato
Pi3HOMAHITHUX MaTeMaTUYHMX
3MaraHb, y SKMX BU MOXKeTe B3STH
yyactb. Lle, Hanpuknap, Beceykpa-
THCBKMM TYPHIP FOHMX MaTeMaTHKiB
imeHi npocdpecopa M. M. SfppeHka
(THOM), BceykpaiHcbkuit TypHip
maTtemaTnuHmx 6oiB iMeHi akage-
mika |. |. Jlswka, iHTepHeT-onimni-
apa 3 MatemaTtuku, MixkHapogHWH
YeMMioHar i3 po3B’'a3yBaHHs no-
rYHMX MaTemaTMuHux 3apad, Bee-
YKpalHCbKa KOMMNMEKCHa onimniaga
3 MaTeMaThkK, isnkm i iHpopma-
TMKK «TypHIp YEeMMIOHIB».
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..............................

MPUT AOLAMTE!

- Cniocobm PO3KNaAaHHS Ha MHOX-
HUKM:
® BMHECEHHS CiNbHOTO MHOMHMKA :
33 [YKKH
cnocib rpynyBaHHs :
* 3aCTOCYBaHHs HOPMYN CKOPO-
YEHOrO MHOMXEHHS :

a 3ANAM'STAITE! 3

KJIKOYOBI TEPMIHU
KBafpaTHUM TpUUneH
NIHIMHI MHOMHUKMU

cnocobu po3KknagaHHs
Ha MHOMHMKM

pO3KnagjaHHs KBappar-
HOro TpMUNeHa Ha MiHiMHI
MHOHMWKM

224

n®+8n-10

Hanpuknan, sHaMeHHUK Ipo0y 5 MOKHA PO3KJIa-
n

CTH HAa MHOXKHUKHU 3a (hopMyJIOI0 pisdHMUIIL KBaapaTiB. Po3kaamzemo
Ha MHOKHUKU TPUUJICH n?+3n-10 , 3aCTOCYBABIIIN CIOCi0 IpyIy-
pamms: n° +3n-10=n%+(5n-2n)-10=n> +5n—2n—102(n2 +5n)—
—-(2n+10)=n(n+5)-2(n+5)=(n+5)(n-2).

Takum yrHOM, n?+3n-10= (n+5)(n —2) .

3HaliIeM0 KOPeHi KBaJpaTHOTO TPUUJIeHA n?+3n-10, posB’s-
3aBIIN PiBHAHHA n?+3n-10=0 3a ¢dopMyI0I0 KOPEeHiB KBagpar-
Horo piBHaHHS. Maemo: n=-5, n=2. Temep cKopucTraemMocs
IPUIIYIeHHAM, BUCYHYTHM Yy XOJi aHAJNi3y aKTyaJabHOI 3amaui:
n?+3n-10=(n—(-5))(n-2)=(n+5)(n-2).

BucHoBoOK: icHye (popMmyJia, AKa JO3BOJIAE PO3KJIACTU KBagpar-
HUH TPUUJIEH Ha MHOMXHUKU, SKIITO BigoMi Oro KopeHi.

Po3knagaHHa KBafpPaTHOro TpHYsieHa Ha MHOMHMKMU

SKwo x; Ta X, — KOPEeHi KBaapaTHOro TpuuneHa ax’+bx+c
(a#0), TO 1Oro MO>KHa PO3KNAaCTH Ha MHOMHUKK 3a POPMY-
noto a(x—ux;)(x—x,).
ax2+bx+c:a(x—x1)(x—x2),
ne a#0, x;, X, — KOPEHi TpHuuneHa ax®+bx+c

Jlosedenns

IlosHmauyumMo KBagpaTHUUA TPUUJIEH ax2+bx+c, ne az0,
uepes M. Hexail x; Ta X, — KOpeHI KBaJPaTHOI'O PiBHAHHA

ax®+bx+c=0, ge a#0 (ToOTO ¥ KOpeHi KBagpaTHOTO TpUUJIE-
Ha M).

b
Toxi 3a Teopemoio Biera a

_c
xl'xz—_.

Ockinpkum a#0, y KBagpaTHOMY PiBHAHHI ax®+bx+c=0

- 2 b c
BHUHECEMO 3a IYKKU Koe(iIlieHT a. Maewmo: a| x“+—x+—|=0.
a a

. . . b
Hl,IICTaBI/IMO B OTpPUMaHe P1IBHAHHA 3aM1CThb — BHPa3 —(x1+x2) N
a

. c
3aMicTb — — BHUpa3s (xl-xz) .
a
Toni kBagpaTuuii TpuuigeH M MaTuMe BUTJIAL:
_ 2 .
M—a(x —(x1+x2)x+x1 -xz) ;

— (42
M—a(x —x-xl—x~x2+x1x2).
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Poskiamemo Bupas y Ay:KKaxX Ha MHOKHHUKK CIIOCOOOM I'PYITy-

BaHHA:
M= a((x2 —x-x1)+(—x-x2 +x1x2)) ;
Mza(x(x—xl)—xz(x—xl)) .

3Biacu M=a(x—x1)(x—x2) — MM OTPHMAJHU BUPAa3, 3aIllKca-

HUHA y BUTJIAIL JOOYTKY.
Takum ymHOM, ax?+bx+c= a(x - X )(x - xz) , TOOTO KBagpar-

HUN TPUYJIEH ax®+bx+c PO3KJIaJeHO Ha MHOKHUKH, IO i Tpeba
0yJI0 JOBECTH.

AJITOPUTM PO3KJIAJaHHA KBAJPATHOTO TPHUJIEHA ( ANTOPUTM

ax®+bx+c , a#0, Ha JiHIAHI MHOKHUKN

1. 3HaimgiTh KOpPeHi KBaApaTHOTO TPUUJIEHA ax?+bx+c , TOOTO

POBB’KiTH BiAIOBiAHe KBaApaTHE PiBHAHHS ax?+bx+c=0 ,
az0.

2. SIkmio piBHAHHA Mae KOpeHi x; i x,, To:
® IIpU X; # X, MAEMO: ax2+bx+c=a(x—x1)(x—x2);
2 2
® IIPU X; = Xy = X, MAEMO: aXx +bx+c=a(x—x0)

3. {xio piBHAHHS He Mae KOPEHiB, TO KBaApPAaTHUIN TPUUJIEH

HEMOJKJIMBO PO3KJIACTH HA JIHIAHI MHOKHUKU. |  [ogereccccccsreceseeeecccecccccoes .
MPUr AQAUATE! :

- KopeHi kBagpaTHOro TpuuneHa :

. 2 Lo

ﬁl MPUKNAL 1 : ax. +bx+c — ue KOp(.EHI Bif, :
. MOBIAHOrO KBAAPATHOrO PIBHAHHA :

PoskaamiTe Ha MHOKHUKYN KBaApPaTHUUN TPUUJIEH x2—6x-17. Caxl+bx+c=0.

Poszs’a3annsa

KPOK 1 Busmaunmo koegimieHTnn JaHOr0o KBagpaTHOTO
TPpUUJIEeHA.

x2-6x-7=0;

Il
[y
S

|

|
(=]
o

|

|
3

3HalieMo KOpeHi KBaJpaTHOTO TpUUJIeHa
KPOK 2 P

PoskiazemMo TpuueH Ha MHOMKHUKN, CKOPUCTAB-
KPOK 3 inpcs dopmyioio ax?+bx+c= a(x—xl)(x—xz), 2 _Gx—T= (x—7)(x+1)
a#0.

Bionosiobv: (x — 7)(x + 1) .
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ﬁl MPUKIAL 2

PoskimamiTh Ha MHOKHUKY KBaApPaTHUN TPUUJIEH 3x2-x-2.

Poszsé’a3annsa

D=(-1-4-3.(-2);

D=1+24=25; D =5
1+5

X,2=

>

2
; =1, xzz_g

VY saBmanHax 1—-2 BusHauTe, U1 MOKHA PO3KJIACTU Ha JiHifiHi

2) x2-3x+5.

Y saBmamHAX 3—6 PO3KJIAAiTh HA MHOKHUKK KBaJpaTHUN

Kpok 3micT pii
KPOK 1 Busunaunmo KoedimieHTH 3aJaHOT0 KBaJIPaTHOTO
TpUUJIEHA.
KPOK 2 3HalgeMo KOpeHi KBaJpaTHOTO TpUUJIeHa
: 3x2-x-2.
KPOK 3 PoskjiagemMo TpuuieH Ha MHOXKHUKH 32 (hOPMYJIOIO
ax® +bx+c:a(x—x1)(x—x2) , a#0.
KPOK 4 /I CIIPOIeHHS OTPUMAHOTO BUPA3y OMHOXKY-
MO BUpa3 y APYTUX Oy:KKax Ha Koedimieut 3.
Bionogiob: (x - 1)(3x + 2) .
(% TPEHYEMOCS
1
MHOKHUKY KBaJPaTHUMN TPUUJICH:
1) x2+2x-6;
NPT AOAMTE!

: Wo6 3nanti O3 ppoby, voro :
: 3HaMEHHMK 3PY4HO PO3KNacTH Ha *

© MHOMHMKM
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TPUYJIEH:
3) x2-2x—-24;
4) x2+17x+42;

5) 5bx2—3x-8;
6) —2x2+9x-9.
Y saBmaHHax 7—8 3HAUAITH 3HAUEHHS C, IPU TIKOMY PO3KJIAJ

Ha MHOKHUWKHN JAaHOI'O KBaAPaTHOI'O TPpUYJIeHa MiCTI/ITB MHOMX-
HUK A:

7) 2x®—9x+c; A=(x-4);  8) -3x +cx+8; A=(x+2).

ﬁl MPUKNAL 3
d?-2d -
CKopoTiTh apid m Ta 3HAUAITHL Oro 3HAUEeHHA, AKIIO
+ —
da=-0,5.



Poszs’azanna

KPOK 2

KPOK 4

3micr gii

BusHauumo, 3a AKUX YMOB 3HAMEHHUK [a-
HOTrO Apo0y He HOPiBHIOE HYJIIO.

Busmaunmmo KoedimieHTn KBagpaTHOTO
TpUuJIeHa d?+d-12 i 3HaugeMo HOoro Ko-
peni. PoskjazeMo Ha MHOKHUKU 3HAMEH-
HUK Opo0y, BUKOPHUCTOBYIOUU (HOPMYJTY
ax® +bx+c:a(x—x1)(x—x2) , a#0.

Omxe, mu Mmosxemo 3anucatu O[3 sagamoro
Ipo0y.

PoskimazeMo Ha MHOMKHUKY YNCEJIbHUK IPO-
0y: 3HalileM0O KOpPeHi TpuujeHa d?-2d-3

it o,
a

Ipyroro KoediiieuTa) i 3acrocyemo gopmy-
ay ax®+bx+e=a(x—x;)(x—x,), a#0.

(3a opmyII0I0 X9 9 = IJIsI TIAPHOTO

3amnuireMo Apid 3 ypaxyBaHHIM OTPUMAHUX
PO3KJIALiB Ta CKOPOTUMO HOTO.

O0uncauMO 3HAYEHHS OTPUMAHOro ApPooy,
nigcraBsuBIinu 3Havenua d=-0,5.

PesynbTtar pii

d?>+d-12%0

a=1,b=1, ¢c=-12; d>+d-12=0;
D=1*-4.1.(-12); D=49; VD =7;
-1+7

Toxi d*+d-12=(d+4)(d-3)

a=1, b=-2, ¢c=-3, k=-1;
d?-2d-3=0; D, =(-1)*-1-(-3),
D =4, D, =2, d;=-1, d,=3.
Toni d*-2d-3=(d+1)(d-3)

d+4’ 7°

% TPEHYEMOCS

2 VYV zaBmaHHaxX 1—4 cxoporiTh api6:

1)

2)

x%+2x-15
x+5
x%-12x+20

2
x° —2x

2

x“—-25

3) T2 ol an?
x“+3x-10
2x%+x-6

6x2-11x+3

’

d®-2d-3 (d-3)(d+1) d+1
d’+d-12 (d+4)(d-3) d+4
d+l1 _-0,5+1 _0,5_ 0510 5 1 :
d+4 -0,5+4 35 3510 35 7
MPUr ALLAUTE!
a-M

2%, pe supas M =0

VY szaBmaHHAX 5—8 CKOPOTITH APi0 Ta 00UMCIIiTh OTO 3HAUEHHS
Opu 3aJaHOMY 3HAUEHHI X:

2 2
2x—8 ~10x+24
5y X270 -3 7)"2—x+,x:_o,5;
x—-2 x“-3x-4
2 3 2
—Tx+6 4x® -12x%+5
6) 2, x=0,T; 8) = = T x-2-4.
3x—-18 2x°+3x" —4x
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NMEPEPBA HA JIOTIKY
Kpuntorpadiyne gofaBaHHs. MNe-
peBipTe NPAaBMNbHICTb [OAABaHHS,
nofaHoOro Ha PUCYHKY.

3uUo0
U Y
340
AYy81 32

U322234y1u

I>xoH Dopbc Hew (aHrn. John
Forbes Nash; 1928-2015) — ame-
PMKAHCBbKMI MaTEMaTHK, MpaLio-
BaB Yy ranysi Teopil irop Ta aude-
peHLianbHoI reomeTpil, oTprmas
HobericbKy npemito 3 eKOHOMIKM
B 1994 p., Abeniscbky npemito
(matematunka) y 2015 p. 3akin-
umBLLM cBOro 4acy [lomiTexHiyHuM1
iHctutyT KapHeri, [OxoH Hew
OTPMMaB Bifj, CBOrO BMKNapaya Ko-
POTKMIM PEKOMEHAALMHMIM NNUCT:
«Ls nrogHa — reHin». Ha ocHo-
Bi Hiorpadii Bigomoro ByeHoro
y 2001 p. 6yno 3HsTO inbm «Irpu

po3ymy».
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N

IHTENEKTYAJIbBHUHA DITHEC

B1/13Haq're, U MOJKHAaA PO3KJIACTH HA MHOXHUKHU RBaﬂpaTHI/Iﬁ
TPUUJIEH:

2
1) x%+5x-10; 4) —y2+y+g;
2) 4m®—-4m+1; 5) —2a®+a-3;

3) %t2+t—2\/§; 6) -m?+4m+12.

PoskianiTe Ha MHOKHUKYN KBaJApPAaTHUMN TPUUYJIEH:

1) x®—x—42; 4) 2y% +5y-3;
2) —p-p+12; 5) 3a®-1la—4;
3) —6x2+13x—6; 6) tz—%t+§.

CKOpOTiTh Apib Ta 3HANWAITH HIOT0 3HAUEHHS IPU 3aJaHUX 3HA-
YeHHAX 3MiHHOI:

2 2
—5x+6 2x%-9x-18
1) =T x=-3; 3) L2 x=-12;
4—x x°+bHx—66
20+a—a’® 4m* -9m+2
2) =% a=2; 4) RS =6
a”+3a—-40 4m°+Tm-2

CmpocTiTh Bupaas:
a®+2a-3 a*+a-2) a®*-2a-3
1) 5 + : 5 5
a” -1 a“ -5
m®+4m—12

-m®+5m-6

2
a"—a—6

2) ~(m2—6m+9)+3m+m2.

3ABAAHHA I3 3IPKOIO

IlomipryiiTe, un € momaHi TBepAKeHHA NpaBUJIbHUMU. Biamo-

Bigb OOT'PYHTYHTE.

1) fAxmo x;=9, xy=—3 — KOpeHi KBaJpaTHOr0 TpUUJIEHA
x2 +px+q, TO x2 +px+q :(x—g)(x+3) .

2) KpagpaTHuii TpuuiieH x2-5x+10 He MoKHA PpoBKJIacTH Ha
JiHIAHI MHOKHUKH.

3) dAxio ax2+bx+c:6(x—4)(x+12), TO a=6.
4) SAxio ax2+bx+c:2(x+3)(x—5), 0 b%—4ac>0.

5) dAxmro ax2+bx+c=5(x—2)2, To ¢c=20.



MATH FOR LIFE

3A[AYA «CTPAXOBA KOMIAHIA»

KoxxHuit MeHe)Kep CTPaxoBOi KOMITaHil BeJle OJHAKOBY KiJb-
KicTh cmpaB KJieHTiB. Ycboro KomnaHis Beme 180 cmpas. Yepes
pedopMyBaHHSA KOMIaHii TphoxX MeHeIKepiB OyJio 3BiJBHEHO,
a cIpaBU IXHiX KJI€HTIB pPo3mOJijJieHO MiK iHIIUMU MeHeAKepa-
MU, IPUUYOMY KOK€H OTpuMaB 2 HOBi cIIpaBu.

1 Crinbku MeHe:KepiB OyJIO B KOMIAHII CIIOUYaTKy?

2 CkiJbKU CIpaB CTaB BECTH KOMKHUI MeHemxep Iiciaa pedop-
MYBaHHS KOMIIAHii?

AOMALUHE 3ABAAHHA

1 PoskaaziTh Ha MHOKHHMKMN KBaAPATHUN TPUUYJIEH, AKIILO I

MOXKJINBO:
1) x2-4x-5; 3) 3x2-Tx+4;
2) x2+6x+10; 4) —4x®-3x+22.

2 CroporiTh api6:

2 2
1) x“—-10x+24 : 3) 2x 64 :
x—4 x“+bx—-24
2 2
2) x +211x+30; 1) 2x2—5x—3 .
x° +5x 4x° —-4x -3

3 CKOpOTiTh Apib Ta OGUMCIIITE 10r0 3HAUCHHS IPU 3a4aHUX 3Ha-

YEeHHAX X:
2 2
+x-12 +11x+18
1)L,x=_3; 3)x2—x,x:1,5;
x+4 x“+8x-9
x? —4x-12 4x® —4x® -15x
S x=-0,2;  4) ———— , x=+2+3.
2x+4 2x® -11x” +15x

BNMPABU HA NOBTOPEHHSA

CrpoctiTh Bupas Ta 3HAUIITHL 1OTO 3HAUEHHS:
1) (a-3)(a+3), armpo a=+2;

2) b%2-4b+4, sxmo V11 +2;

3) xt-22x%2+121 , AKIITO x:\/§—3 ;

4) zt-25 , AKIIIO 2:\/§—\/§.
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4 BIOOMO BAM?
OkpeMmi enemeHTH cTpaxyBaH-
H Bynu BiLOMI 3a AaBHIX 4acis.
CnoyaTtKky cTpaxyBaHHs 6yrno
noB’'sizaHe 3 NepeBE3EHHSIM BaH-
Taxis Ta 3 nosukamu. OgHum i3
nepLmx CTPaxoBMX MOMICIB, LLO
3b6epernmcs po Haworo yacy, bys
MomiC Ha CTpaxyBaHHS BaHTaXYy,
KM nNepeeo3unun 3 Mapcens go
Tpinoni.

Al
1]

3aBpanHs 1 — [puknagm 1, 2
3aepanns 2, 3 — [puknag, 3

&

Y cBiti Hemae Hivoro,
LLUO MOJXKHa 3HaTH HaneBHO.
Lle — eanHe, Wwo 5 3Haro
HaneBHoO.

[>xoH Hewwu

229
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PO3B’'A3YBAHHA PIBHAHDb, LLO 3BOAATbCH
01O KBAOPATHUNX

BYOPA e Bu HaBuMnucs po3B’s3yBaTH MiHIMHI Ta KBARPATHI PIBHAHHS Pi3HMMK cnocobamm
»
Bu HaBuMTECSs PO3B'A3yBaTH PIBHSAHHSA, LLO 3BOASATHCH A0 KBAAPAaTHMX Ta NiHik-
CbOTOfHI HUX, BUKOPMCTOBYIOUM BXKE BiLlOMi Bam crnocobu
3ABKIN Bu 3moikeTe 3B0aMTH PO3B'A3aHHS PIBHSHL BULLMX CTEMEHIB A0 PO3B'A3aHHS
) KBagPaTHUX PIBHSHb

41 BIJOMO BAM?

* Tectn sk 3acib nepeBipKM 3HaHb
i BMiIHb KaHAMOaTiB Ha MeBHI
nocagu BMKOPWMCTOBYBANM Lue
8 JasHbomy Kurai.

TecTyBaHHS BMMYCKHMKIB LUKIN
ynepLue 3actocyBanu B AMepu-
ui. Y 1901 p. nonag 950 abiry-
PIEHTIB MPOMLLNM TECTYBaHHSA 3a
CTaHAAPTM30BAHUM TECTOM AfI
BCTYMNy [O KOMepXy, 3a pe-
3ynbTaTamu SKOro MpuMManocs
PilLEHHS NPO 3apaxyBaHHS [0
3aknagy. ABiTypieHTH cKknaga-
N1 TECT, SIKMM MICTMB PO3Linu
aHrniMcbKo, paHLy3bKoto,
HIMELbKOK, NATUHCBKOI Ta
rpPeLbKOIO MOBaMM, a TaKOX
pOo3Ainu 3 icTOpil, MaTeMAaTHKH,
XiMiT Ta pismKm.

230

AKTYAJIbHA 3AA0A4HA

Yuni 8-ro KjJacy mIpoxXomaTh KOMII IOT€PHE TeCTYBaHHA: CIIO-
YaTKY BUKOHYIOTDH TecCT i3 anrebpu, motim — i3 reomerpii. Tect i3
anrebpu MiCTUTH IEBHY KiJIbKiCTh 3aBIaHb, 3a IIPaBUJIbHE BUKO-
HaHHA AKUX MOKHA HabpaTu sarajbHy cymy 90 6auai. KinbpKicTs
3aBIaHb i3 reomeTpii Ha 5 MeHIIa, HiXK 3 aaredpu, i 3a IpaBUJIbHE
BUKOHAHHS BCiX 3aBIaHb MOJKHA HaOpaTu sarajbHy cymy 80 Oa-
JiB. BusHauTe KiIbKicTh 3aBIaHb i3 reomMeTpii, AKIO BCi 3aBIaHHSA
B Me’KaxX KOKHOT'O TeCTy € PiBHOI[IHHUMU, a OJHe 3aBIaHHSI 3 T'eo-
MeTpii oIiHIoeThCA Ha 2 6aii BUIllE, HijK OAHE 3aBIaHHA 3 aJreOpu.

Posé’a3anns

CkJyameMo MaTeMaTUUYHY MOJeJb 3afauvi y BUTJIALL TabamIli,
TMO3HAUMBINHY KiJTbKiCTh 3aBAanb 3 anredpu uepes x. Toai KimbKicTs
3aBIaHb i3 reoMeTpii JopiBHIOE (x—5) . ¥YpaxoByouHu, 10 KiJTbKiCTb
0aJiB 3a ofHe 3aBAAHHS AOPiBHIOE BiIHOIIIEHHIO 3arajJbHOI KiJbKO-
cTi 0aiiB m0 KiJIBKOCTi 3aBIaHb, MOMKHA 3HANTU KiJabKicTh Oalis,
AKOIO OI[IHIOETHCS OHE 3aBHAaHHS 3 KOYKHOTO IpeaMera.

©0000000000000000000000000000000000000000000000000000000000000000000000000000000
.
.

< 3aranbHa . . . . :
: o KinbkicTb Kinbkictb 6anis :
. [pepmer KiNnbKicTb .
: . 3aBAaHb 3a ofjHe 3aBfaHHs :
: 6anis :
: 90 :
: Ausrebpa 90 x — < :
. X .
: . 80 . .k
: Teomerpia 80 x=5 5 Ha 2 Oanm Oinbmre, Hixl !
. x —_ .'

. . 80 90

3a yMOBOIO 3aJiaUi CKJIaLeMO PiBHAHHS: s, 2
x— x

ITe npoGoBo-parioHa/JIbHe PiBHAHHS, PO3B’SA3aHHA SIKOrO 3BO-
IUTHCS 0O PO3B’SI3aHHA KBAaAPATHOI'O PiBHSIHHII.
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rOJNIOBHA IAEA
KNFKO4YOBI TEPMIHA

© obnacTtb gOMNyCTUMMX
3HayeHb PIBHSAHHS

Bu B:Ke 3HaeTe, AKi piBHAHHA HA3WBAIOTH IITUMH, a AKI —
npoboBuMu. KBagpaTHi piBHAHHS HaJeKaTh A0 IiJINX PiBHAHDb
i BimirparmoTh BasKJIUBY POJIb V Kypci anrebpu. Buspinserscs, 3ua-
YHY YaCTUHY HAK IIJNX, TaK i Ipo60BUX PiBHAHL MOKHA 3BECTHU
0 KBaApaTHUX. ¥ IIboMYy maparpadi Bu poariasHeTe PisHi crocodu
pO3B’sA3yBaHHA PiBHAHB, 110 3BOAATHCA A0 KBaApaTHUX.

©® ppoboBo-paLioHarnbHe
PiBHSHHS

® cnocobu po3s'a3yBaHHs
piBHSIHb

© BikBagpaTHe PIBHAHHSA

Ilns1 pose’ AsyBaHHA PiBHAHB BUIARY f(x)=0 3aCTOCOBYIOTH

CII0Ci0 PO3KJIAJAHHS JIBOI YACTHHM HA MHOKHHKM. < CIIO 3HATM! E
ﬁ I_IPMKJ-IAlD' 1 ...- cccccccccccccccccccccccccccccc --:
.°.. ° 2 2 _ :

PosB’sxiTh piBHaHHA 2x° —8x=0. - xf -y =(x-y)(x+y)

°* abc=0, akwo a=0,
abo b=0, abo ¢c=0

Poszs’azanna

3acTocyeMO BUHECEHHS CIiJFHOTO MHOKHUKA 3a TY:KKH Ta BU-
KopuctaeMo hopMyJn CKOPOUEHOTO MHOSKEeHHS.

Kpok 3MmicT pii Pesynbtar pii

KPOK 1 Posknazemo niBy 4acTuHY PiBHAHHSA Ha 2x(x2—4)=0;

MHOKHUKMU. 2x(x—2)(x+2)=0
KPOK 2 Cropucraemocsa MpaBUJIOM PiBHOCTi 7o0yT- 2x=0, a6o x—-2=0, a6o x+2=0;
Ky HyJIO. x=0; x=2; x=-2

Biodnosidv: —-2;0;2.

grevknanz
PosB’sxiTh piBHAHHEA 5x° —2x2+10x-4=0. E ' PigHsiHHS 1-ro cTeneHs mae .

. He Binblue HiX N KOPEHB

Posg’aszannsa %isseasssssseassesscessacassassaas K

3acTocyeMo PO3KJIaZaHHA Ha MHOKHUKU CIIOCOOOM IPyIyBaHHS.
Kpok 3MmicT gii Pesynbtar pii
|

5x° —2x” +10x-4=0;

3 2
KPOK 1 Poskiazemo miBy yacTury piBHAHHA Ha (5x + 10x) —(Zx + 4) =0;
MHOXKHHUKH CIIOCOOOM I'DYIIyBaHHA. 5x(x2 " 2) _ 2(x2 " 2) —0;

(x?+2)(5x-2)=0
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KPOK 2 CxopucTaeMocs IIpaBUJIOM PiBHOCTI J0oOyT-
Ky myao: ab=0, axkmo a=0 abo b=0.

3MmicT gji :
- 5 B

x2+2=0

abo

PesynbTar gji

bx—-2=0;

bx=2;

x=3=&4
5

MNP AOLAATE! :
- PIBHOCMNLHI PIBHSIHHA — piBHAH-
HS, SKi MaroTb OAHAKOBI MHO-
XMHM PO3B’'A3KiB abo He MatoTb :
: po3s'a3kis.
: & — 3HaK PIBHOCHIBHOCTI

3BEPHITb YBAT'Y!

HaBegeHi cxemu po3B'a3yBaHHs
* PiBHSIHb LIMPOKO BMKOPMCTOBY-
: 1oTbCA B LUKINbHOMY Kypci maTe-
MaTHKM, NPOTE BOHU € OPIEHTOB- -
. HUMM.

Bidnosidv: x=0,4.

% TPEHYEMOCS

1 PosB’sikiTh piBHAHHSA:
1) 3x(x2—9)=0;
2) 7x(81—x2)=0;
3) 4x3-4x=0;
4) 50x—2x3=0;

5) 2x3 —Tx2+6x=0;
6) 3x3+2x%2-8x=0;
7) 2x3 —5x2+6x-15=0;
8) 5x3+3x2-20x-12=0.

OnHUM i3 PiBHOCUJIBHUX IIEPETBOPEHb PiBHAHHSA € HOJaBaHHS
Io 000X oro yactuH (BigHiMaHHSA Big 000X HOro 4yacTHH) OJHO-
ro I TOro caMoro BMpa3y, BUBHAUEHOTO Ha 00JacTi JOMyCTUMUX

3HaA4Y€Hb piBHHHHH.

Heo0OxigHo0 CKJIam0B0OI0 PO3B’sA3aHHA PAIliOHAILHOTO PiB-
HSAHHS € 000B’A3K0BA IIepeBipKa HaJIeKHOCTI 3HAWIeHX KOPeHiB
o0JtacTi JOMyCTUMUX 3HAYEeHb BUXiJTHOTO PiBHAHHA.

3HauHa KiJbKiCTh TEKCTOBUX 3a/ia4 PO3B’A3YETHCA 3a JOIIOMO-
rol0 PiBHAHB, 30KpeMa Jpo0oBo-pallioHaJbHUX. BinbIricTs Apo6o-
BO-paIliOHAJILHUX PiBHAHB 3BOAATHCA OO OJHOTO 3 TAKUX:

A(x)
B(x)

Alx) _
C(x)

=0, abo

B(x)
C(x)

Alx) _
C(x)

B(x) .
D(x)

b

IIi piBHAHHSA, Y CBOIO UepTy, PO3B’A3YIOTHCA 3a JOIOMOTOIO

PIBHOCHMJIBHUX CHCTEM.
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3asBuuail po3B’sa3yBaHHS AP0o0O0BO-pallioOHAJIbHUX PiBHAHL 3BO-
OUTHCS OO IIEePIIoi 3 HaBeJeHUX CXeM, Y AKil PiBHAHHS Ma€ TaKUu
BUTJIAL: y JIiBili yacTuHi — paijioHanbHU APid, y IpaBiii — HYJIb.
Taxki piBHAHHS, AK IPaBUJIO, PO3B A3YIOTHCSA 3a aJITOPUTMOM.

Anropurm po3B’si3yBaHHA APO0OBO-PAI[iOHAJIBFHOTO PiBHAHHA

1. 3maiigiTh obsacTh JOTYCTUMUX 3HAUEHb PiBHAHHA.

P, £ arorutm i

Q(x)
3. BukopwucTaiiTe IpaBuUJIO PiBHOCTI APOOY HYJIIO i PO3B’ IKiTH
piBHAHHA P(x) =0.

2. 3BeniTh PiBHAHHSA IO BUIJIAIY

4. TlepeBipTe, un 3aJ0BOJIBHAIOTL 3HANAEH] PO3B’A3KHU PiBHAH- e coeoresorssonconacorssoacone .
Ha P(x)=0 o6nacTs gomycTMMuX 3Ha4eHb. BurydiTs cro- MPUr ALLAMTE!

OHHIi KopeHi. [ .
p p : PiBHsHHA Ha3uBaeTbca Apobo- :

5. 3anumirTh BiAIOBiAE. : BO-paLiOHaNbHMM, SIKLLO xo4a 6
OfHa 3 MOro 4acTuH € ApoboBuM -
: paujioHanbHMm Bupasom (TobTO :
: B 3HAMEHHMKY MICTUTbCS BMPA3 3i

PosriaHemo KinbKa IPUKJIAAIB PO3B’I3yBAHHA APO0O0OBO-paIrio-
HAJbHUX PiBHAHD.

BlTPUKNAD 3 : 3mintoro).
e
Po3®’sa:kiTh piBHAHHA % =0.
16—t
Posé’asannua
Cmoci6 1
Kpok 3micT piji PesynbTtar pii

s
CropucraeMocsi IpaBUJIOM PiBHOCTI ApOOY Hysm: 2 _5t+4=0 i 16—t2#0, T06TO
KPOK { Apib mopisHioe myI0, AKILO TUCENBHUK AOPIBHIOC 12 5, 4
HYJI0, a 3BHAME€HHUNK B1IMIHHWW Bl HYJIA. BaHI/I' ]_6 tz 0
IIIeMO CHUCTEMY, PIBHOCUJIBHY JAHOMY PiBHAHHIO. —tF

3uaiigemo Ol13 piBHAHHA, TOOTO BUIYUUMO 3 MHO- 16—12=0: t2=16: t=+4 . omxe :
KPOK 2 s . . . s - - ’ . - ’ - == ’

SKUHU PO3B 5{23K113 3aJ]aHOTO PiBHAHHA KOPeHi piB ONB: t#4 i t#-4

HAHHA 16—t =0.

PosB’ si2keMo piBHAHHA 2 —5t+4=0.
t; +ty=5.

OueBugHO, 10

KPOK 3 3a Tteopemoio Biera {

t;-t3 >0, Tomy KopeHi t; i t, MalOTh OAVH 3HAK;
t; +ty,=5, TobTO t; +t, >0, Tomy ¢, >0 i £,>0.

KPOK 4 llepesipumo, 4n 3a10BOIBHAIOTE OTPUMaHI KOPeHi 1) ¢, =1 sagoBonbHae OJ13;
O[13 piBHAHHA. 2) t,=4 mue sagoBombusae O3



Pospin 3

Cmnocio 2

Kpok 3mict gii

Pesynbtar pii

KPOK 1 3HaiigemMo 006JIaCcTh HOMYCTUMUX 3HAUEHb 3aJaHOTO
piBHAHHA.

16-t2=0; t?=16; t=+4,
omke, Ol3: t#4 i t#-4

PoskiiamemMo TpUuJieH Y UYMCEJIbHUKY 3aJJaHOT0 P00y
KPOK 2 Ha JiHiIWHI MHOKHUKH 3a (hOPMYJIOIO:

ax® +bx+c:a(x—x1)(x—x2) , az0, me x;, x5 —

KOpPeHi TpuuJjeHa.

t2—5t+4=0; t, =1, t,=4,
Tomi t*—5t+4=(¢t-1)(t—4)

KPOK 3 3anuineMo PiBHAHHSA Yy BUIVIALL, KOJU UHCEJbHUK
i BHaMeHHUK PO3KJIaJeHO Ha MHOMKHUKU.

(4-1t).

¥V unceIbHUKY BUHECEMO 3HAK «—» 32 TY'KKU MHOK- (t-1)(4-1t) 0
Huka (t—4) i mocrasuMo iforo mepes KpoGoM. (4—t)(4+t)
KPOK 5 Ypaxosyrounu, mo ¢#4 (0[]3), ckoporumo Api6 Ha _ﬂ_o
4+t
s
4+t

CropucTraemMocs IpPaBUJIOM PiBHOCTI ApPoOy HYJIIO:
KPOK7
;:O, romu a=0, b#0.

Bidnosiov: 1.

(% TPEHYEMOCS

1) 4+t#0 srigmo 3 OI13;
2) t-1=0; t=1

2 Po3B’sikiTh piBHAHHA:

2 2
-x-2 2 24
1) X =*¥"% 9, 4) T 12E -0;
x -2 x-4 x-4
2 2
-3x-18 -T7x-30
x+3 9—x
MEPEPBA HA JIOTKY 28 15 . 56— 2 — 2 .
Kuuxka 3 nmaniTypkoto KowTye 3) w45 + 5 =0; 6) WZO,
57 rpH 80 k. Slka BapTicTb nanityp- ,
KM, IKLLLO CaMa KHMXKa KOLUTYE Ha 7) 2x"-Tx  6x+15 ~0:
57 rpH popo4ye 3a nanitypky? 20—x—x2 20-x-—x> ’
5x+2 5x” —4x
8) — - _0.
x"-6x+8 x"-6x+8

234
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ﬁ] MPUKIIAL, 4

3HAUAIThL PO3B’A3KU PiBHAHHSA

x—-3
Poss’azanna

-----------------------------------------------------------------------------------------------------------------------------

Kpok 3MmicT it Pesynbtar gii :
! B
KPOK 1 3HaigeMo 00JIaCTh JONMYCTUMUX 3HAUEHb PiB- OlI3: x+43
HAHHSA
1 . . 4(x+3 4(x-3 2_9
ITepeHeceMo TOJAHOK ~ BBy uacrumy piemas- g \Mrd) 5\ 1 - ~0:
KPOK 2 ua. 3Besemo 0 cHiJIbHOTO 3HaMeHHHUKA Apo6u x-3 x+3 , 4
B JiBili yacTuHi Ta BUKOHAeMO Ail momaBaHHS 8(x+3)+20(x—3)—(x —9) 0
i BizHiMaHHA panioHanbHUX APOOGiB. 4(x - 3)( x+3) a
CKopucTaeMocs TPaBUJIOM PiBHOCTI Apoby HYJIIO:
P P P APODY Y 8x+24+20x-60-x2+9=0;
—=0, komu a=0, b#0. 3 ypaxyBauguam O[13 2 _om_nQ.
POSTJIAHEMO DiBHICTH YMCENbHUKA HYNIO. 3Be- _,2 .98, 97 _) .(_1>;
JIeMO OTpPUMAaHe PiBHAHHA J0 KBaAPaTHOTO i 1o- 5
. . x“—-28x+27=0
MHOXKMMO OOMABI YacTUHY PiBHAHHS Ha (—1) .
Buszmaunmo xoedilieHT OTPpHUMAaHOrO KBaJpatT-
HOTO DiBHAHHSA i po3B’syKeMo fioro 3a gopmymoro  @=1, b=-28, ¢=27, k=-14; :
2 :
-k+,/D .. D/ =kK’-ac, D,=(-14)"-1-27=169 :
KPOK 4 x;,= L s mapHOro Apyroro xKoediri- ! 1 ( ) :
a . D, =13; x=14+13;
€HTa. 3a3HAUYNMO, IO IIe PIBHAHHSA Ma€ «3pyd-
Hi» Koedimi€HTH, TOMY JerKo posB’sdyerbea X1 =1, X3 =27
TaKoK 3a Teopemoro Biera.
KPOK 5 IlepeBipumo, uu 3a0BOJIBHAIOTH OTPUMaHi ko- x; =1 3agoBoabHae OI3;

peri O/I3 piBHAHHS. x5 =27 zagosBoabHAe O3

-----------------------------------------------------------------------------------------------------------------------------

Bidnosidv: 1; 27.

% TPEHYEMOCS

3 Po3p’akiTh piBHAHHA:

1) % —x; 5 1+ _1.
x+1 x-2 x+2 38’ YU BIDOMO BAM?
4 2 6 1 YeTtBepTun cTeniHb pns anre-
2) x= x—3 ; 6) x—5 + x+5 :E; 6paiuHnX PIBHSHb € HaMBULLUM,
6 6 3 9 npu SIKOMY iCHY€E aHamniTM4He
3) x+ =4; 7 — =— -— ; PO3B'S3aHHA y 3aranbHOMY BM-
x+l x°-16 x"-dx xT4dx rnspi (tobto npu Byab-skomy
4) x- 2 -3, 8) 2 __x+2 4 3HaueHHi KoediLjeHTiB).
x—2 x*-3x x*+3x x°-9
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Y mopasbIioMy BU YacTO MaTHMMeTe CIIpaBy 3 PiBHAHHAMU,
y AKMX CTeIliHb 3MiHHOI Oyme BUIIUM 3a Apyruii. Taki piBHAHHS
Ha3WBaIOTh PiBHAHHAMU BUINUX cTeleHiB. OKpeMuM BUIAOM ITUX
pPiBHAHP € OikBaapaTHi PiBHAHHA.

a 3AMAM' STAMTE! >>

O3HauyeHHs. PiBHaHHA BUOY ax*+bx%+¢=0, gpe x — 3MminHHa,
a, b, c — uucna, npuyomy a #0, Ha3mealoTb GIKBAAPATHMM.

Cnocib po3B’'s3aHHS: MeTog, 3aMiHU 3MIHHOI.

a CIUA 3HATM!I

BBoxumo HOBY 3MiHHY { Taky, II0 xZ=t (t >0) . Toxi 6ikBa-
IpaTHe PiBHAHHA BiJHOCHO 3MiHHOI X IIePEeTBOPIOETHCA Y KBa-
IpaTHe PiBHAHHSA BiTHOCHO 3MiHHOI ¢: at? +bt+c=0.

MeTon 3aMiHM 3MiHHOT

ﬁl MPUKIAL 5

3HaUgITL KOpPeHi piBHAHHA 2t -T2 —4=0.

Poss’asannsa

Bukopucraemo MmeToa 3aMiHM 3MiHHOI.

KPOK 3

KPOK 4

KPOK 5

3MmicT gji

3amiHUMO Bupas 2 amiHHOW Y, 11100 ITOHM!-
3UTHU CTEHiHb PiBHAHHA.

Pesynbtar pii :
K

2
t2:y, TOA1 t4:(t2) :y2

3anuieMo 3aiaHe PiBHAHHA 3 BUKOPUCTAH-
HAM 3MiHHOIL Y.

Posp’s:xemMo oTpuMaHe KBaJpaTHe PiBHAHHSA
2y2 —7y—4=0. Busrauuwmo iioro xoedimi-
€HTU 1 3HAWAeMO OUCKPUMIHAHT.

Poss’sa:xemMo oTpuMaHi HemoBHI KBaapaTHi
PiBHAHHA.

D= —7)2—4 2-(—4)=49+32=81, D>0
_7#9 _T+9_ . _7-9_ 1
Yy 4 Y 4 s Yo 4 B
1
y;=4 abo y,=-——;
2
x2=4 abo «x%= —l
2
x>=4 abo «x2= —l ;
2
x=x2; pO3B’sA3KiB HeMae
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Bidnosgidv: 2.



% TPEHYEMOCS

4

3HalgiTHL KOPeHi piBHAHHS:
1) x*+10x2+9=0; 5) 2x*—17x%2-9=0;
2) x*+6x2+8=0; 6) 5x*—x2-4=0;
3x 4 3x 2
3) x*-26x2+25=0; 7) 4(7—1) —5(7—1) +1=0;
4 2 4x 4 4x 2
4) x*-17x2+16=0; 8)9 ?+5 -17 ?+5 -2=0.

IHTENEKTY AJIbHUM DITHEC

Po3B’sa:KiTh PiBHAHHA:

1) 8x%2-8x%=0; 3) —17x3+34x=0;
2) —2x3+lx=0; 4) 3627~ Lx=0.
2 4
Po3B’sa:KkiTh piBHAHHS:
1) 2x3+x2-8x-4=0; 2) 5x3 —4x%+5x-4=0.
3HalaiTHL KOpeHi OiKBaApPATHOTO PiBHAHHSA:
1) y*-4y®-45=0; 2) 2x*-3x2-12=0.
Po3B’sokiTh piBHAHHS:
2 2
1) 36+5x2x ~0: 22t t 1:0'
81-x t2_4t+3
3HaNAiTL KOpeHi PiBHAHHA:
1) x? —dxt+———5r
x—5 x-5
2) t2449-— 1 —50i-— 1 .
t°—-49 t°—-49
Po3B’sa:KiTh PiBHAHHA:
1) 9 —i=21; 2) 4 +i=2,25.
x-3 x 3 y+5 b5-y

Po3B’soxiTh piBHAHHS:

4y—-6 1 2y -3 2 16

/2 /e, 2L £ - .
x-4 x+4 x>-16

1) =
y2+2y y+2 y

Po3B’saKiTh piBHAHHSA, BUKOPUCTABIIN METOJ 3aMiHM 3MiHHOI:
2 2 2
1) (x —3x) —14(x —3x)+40=0;
2 2 2
2) (8x —3x+1) —18(8x —3x+1)+72=0.

§23

Skwo x’=ai a<0,

TO PIBHSIHHS HE MAE KOPEHIB;
2 .

sKwo x“=a ia>0,

TO xzi\/a_

Mpobrnema po3s’'a3yBaHHs PiBHSHb
4-ro cTeneHs BUHMKAE, HaMPUKNaA,
B anropuTMax Komn'toTepHoI rpa-
KK, AKi BUKOPUCTOBYIOTLCA AJ1A
CTBOPEHHs Hepyxomux 306pa-
KeHb, crneuedekTiB y dinbmax,
MynbTunnikauii um TenebauveHHi,
Yy KOMN'tOTEPHMX irpax.

.~ O6oB's13koBoO 3HaMAiTe O3
piBHSAHHS! :
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3ABAAHHA I3 3IPKOIO

Map'sm Mipszaxani (1977-
2017) — ipaHCbKMM MaTeMaTHK,
npodecop CreHhopacbKoro yHi-
BEpCUTETY, MepLUa XiHKa B icTo-
pii, ska oTpumana meganb Ding-
ca (2014 p.) — HannpecTMKHiIWy
y CBITi Haropoay B ranysi mare-

ITomipryiiTe, U1 € mMogaHi TBEPAKEeHHSI NPABUJIbHUMMU.

1) PiBuauus x*+2x%2-5=0 micas saminn xZ=t HaOyBae BU-
TIALY t2+2t-5=0.

2
2) PiBaAaHHA (x+%) —4(x+%)—10:0 micaa saMminu

X X

3
xX+— =1t HabyBae BUITIARY t2-4¢-10=0.
x

3) PiBuauna x* = x? mae naume TPH Pi3HI KopeHi.

4) KpeiicepchKa IBUIKICTB X KM/TOf JiTaka «Boiur-747», aKy
BUBHAYAIOTH i3 PiBHAHHS (x + 960)(x - 980) =0, mopiBHIOE
960 xMm/roz.

5) Cepenusa Temmeparypa noBitpa x °C za IliBHiuHOMY mOJIIOCI
B3UMKY, SIKY BUSHAUAIOTh i3 PiBHAHHS (3x + 120)(4x - 32) =0,

cragoBuTth —40 °C.

MAaTUKH.

@ OujiHroBaHHs, BapiaHT 2 pobotn —
B IHTEPHET-MIATPMML NiBPYYHMKA

3HAIO, BMIKO, MOXY

CAMOCTIMHA POBOTA Ne 15

1 PoskiaziTh Ha MHOMXHHUKHN KBaJpaTHUNI
TpuwIeH x2+x—2.

A (x-1)(x+2) B (x-1)(x-2)
b (x+1)(x—2) r (x+1)(x+2)
2 Cxoporits api6 a _63;+5 ,oe x#1
A 5) B r
x—6 x+6 x+5 x—5

3 BubepiTh MOMKJIUBUN PO3KJIA] KBAaIAPATHOTO
TpUUJIeHa ax®+bx+e , a#1, Ha MHOXKHUKH,
AKIITO0 b%—4ac=0.

4 'V piBHsHHL (x2 + 2x)(x2 +2x— 2) =3 3pobJsieHo
3aMiHy x2+2x=t.SIxe PiBHAHHS OTPUMAJIN?

5 Iloizg Omeca— Kues pyxaernes 3i MIBUAKICTIO
X KM/rog, a moisg Kues — Omeca — 3i mBua-
kicrio (x+30) kM/rox. SIka BigcTass (y kM)
Oyme mixk moisgmamu 3a 1 rox mo ix sycTpiui?

A b B r
*+30 2x+30  x(x+30) 30
X

6 VYcraHOBiTHL BigmOBiAHICTE MiK PIBHAHHS-
mu (1-3) Ta KinbKicTio ix KoperiB (A-T).

1 x(x2—16)=0 A Opum
x2—5x+6:0 B [Ba
x—-3 T

"
3 x*-3x%2-4=0 > P
r  Yorupu
Tx—3x2-2

7 Cxoporite apib , 3’dcylTe 3HAK

9x? —6x+1
OTPUMAHOT'O BHPA3y 3a YMOBHU, IO X > 2 .

8 Po3B’axiTh piBHAHHA
(x+3)" ~13(x+3)*+36=0.



MATH FOR LIFE

3ALAYA «<MAMCTEP-KNAC AN NILLMEAKEPIB»

Jiss BHIOCKOHAJeHHA MaWCTEPHOCTI KyXapiB Ta IMigBUIITEHHA

AKOCTi 00CcJIyroByBaHHA OYyJIO IIPOBEAEHO MalicTep-KJac IJIsd IIill-
metikepiB. Ilim yac 3axomy ¢cBO€ MUCTEIITBO IIPOJEMOHCTPYBAJIU
matictpu 3 minepii «CoppenTo» ta «Ilamepmo».

Maticrep i3 «CoppenTo» mpuroryBas miny «Curnumaificbka» Ha

3 xB mBuUIIe 3a Maticrpa i3 «Ilamepmo». IIparooun pasom, miir-
Melikepu MPUTOTYBaJIU TaKy camy mimy 3a 6 xB 40 c.

Kopucryouncs migxaskamu, IOAaHUMEI HUMKYe, JaiTe BiAmo-

Bimi Ha 3ammMTaHHA.

1
2

3a CKiJIbKY XBUJIMH IPUTOTYBAaB iy mMaticrep i3 «CoppeHTO» ?
3a CKiIbKM XBUJINH IPUrOTYBAaB IIily Mmaiicrep i3 «Ilamepmo» ?

Cxkinbku minMeiikepiB i3 «CoppeHTo» mOTPiOHO, 100 IPUTOTY-
Batu 15 i 3a 30 xB? BBaskaitiTe, 110 BCi minmMeiikepu mpaiio-
IOTH 3 OJHAKOBOIO IPOAYKTHUBHICTIO.

3a axwuii yac 5 minmeiikepis i3 «ITamepmo» mpuroryors 10 mi?
BpaskaiiTe, 1110 BCi minMeliKepu IMpaIiolTh 3 OJHAKOBOIO IPO-
IYKTUBHICTIO.

00’em poboTtu (TobTO 1)
yac BUKOHAHHS pPobOTU

MIPOAYKTUBHICTD p mpalli =

06’eMm pobotu (TooTo 1)
IPOAYKTUBHICTD mpairi

JaCc BUKOHaHHA pO6OTI/I =

psar =D +p2

AOMALUHE 3ABAAHHA

Po3B’s:kiTh piBHAHHI:

1)6x(64—x2)=0; 3) 3x3 -5x2-2x=0;

2) 20x-5x3=0; 4) 2x3+3x%2-18x-27=0.
Po3B’sa:xkiTh piBHAHHS:
1) K- -9 1 . 3) Yy -10y+———= 22 -25;
x—-3 x—-3 y -25 y -25
4 4 7 7
2) yi+y- =2y+ :4) 3x2+16+ =14x—
YRy T = 1-y ) x® -4 4-x*

§23

MAMBYTHS NMPOMECIS

* Hanwsuawmmn niumenkep moxke
surotoeut 14 niy, 3a 2 xBunu-
HU 35 cekyHa. A ocb 3'igatoTb
niLly MOBIMbHILIE: PEKOPACMEH
Yy LbOMY «BMAI CMIOPTY» MOXKe
3"icti niny piametpom 30 cm 3a
32,28 cekyHgy.

* Hanbinbwa y ceiti niua Kpyrnoi
dopmu, siKy Byno BurotTosneHo
y 2012 p., mana giametp 43 m
i macy 16 ToHH. Harposuia y cai-
Ti miua, surotosnera 8 2017 p.,
mana gosxuty 1930,39 m.

* HanbinbLua BigcTaHb, Ha sKy 6yno
poctaeneHo nigy, — 19870 km.
Y 2006 p. pexwmcep Non PeHeu
NPMBI3 XBOPOMY Ha PaK Xnornum-
KoBI MiLy 3 Mappuay po BenniHr-
ToHa (Hoea 3enanpis)

Al

[17]
3aBpaHHs 1 — [Tpuknagn 1, 2
3aBpaHHs 2 —  IHTeneKTyanbHui

hitHec 5

3aBgaHHs 3 — [puknag 3
3aBpaHHs 4 — [puknag 4
3aBpaHHs 5, 6 — [puknag 5
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Y Xl cT. nepcbkui noeT i matema-
™k Omap Xasm (1048-1131) Bu-
SIBUB, LLLO KybBiuHe PiBHSHHS MOXe
MaTK BinbLU HiXX OfMH KOpPiHb, Ta
3pobuB MOBHY KrnacudiKauito Ky-
BiuHMX PiBHAHb 3 X 3aranbHMMM
reOMETPUYHUMM PO3B' A3aHHAMM.

240

Po3B’sikiTh piBHAHHS:

2 2
+8x+12 32+14x—
1) S0 3) = =0;
x+6 x“—4
2 2
-3 10 Tx—-8 2x° -3
2) X JC_ —O; 4) X X

x+2  x+2 x?—15x+14 x>—-15x+14

Po3B’s1:kiTh piBHAHHS:

15 2 2 1
1) x= 5 3) + =—
x—2 x-3 x+3 2
4 4 -1 8
2) x-——=5; 4) 50—
x-2 x“=Tx x"+7x x°-49

3HaNmiTh KOpPeHi piBHAHHA:
1) x*+12x2+27=0; 3) 6x*+x2-7=0;

4 2
2) x*-13x%+36=0; 1) 4(%’%3) —13(5?’%3) +9=0.
Po3B’s1ikiTh piBHAHHS:

1) (x-3)"-17(x-3)°+16=0; 3) (x2—5)2+2(x2—5)—8=0;

2) (2x+1)" +(2x+1)°-90=0; 4) (x2+7)2—13(x2+7)+22:0.

BMPABHU HA MOBTOPEHHA

Ha pucynry so6paskeHo rpadik GpyHKIii y=/f (x) , Ie X 3am0-
BOJIbHSE HepiBHicTh —3<x<3. 3HaAUAITh KiJIbKiCTh KOPEHiB
piBHAHHA:

1) f(x)=—3; 5) f(x)zxz;
2) f(x)zl; 6) f(x):—xz;
3) f(x)=x; 7 f(x)=—};
1) f(x)=-x; 8) f(x)=——

NpauyroBati BapTO 3apPasM MOMEHTIB, Koam Tv Burykyew: « Ocb

BoHo! EBpukal» Came BOHM npuHOCATb HanbinbLLy Bigaaqy.

Map'am Mip3axaHi



PO3B’'A3YBAHHA SAOAY 3A OOMNOMOIOIO
§24 KBAOPATHUX PIBHAHb. KBAOPATHE PIBHAHHA
AK MATEMATUYHA MOJEJ1b NMPUKITAOHOI SAOANI

KBagpaTHUX

.

— [e Bu HaBumnucs po3B'a3yBaTH KBappaTHI PIBHSHHS Ta PIBHAHHS, LLO 3BOAATHCS p,o]

Bu HaBuMTeCs po3B'a3yBaTH 33pa4i Ha Pyx, Ha cyMicHy poboTy Ta iHwi 3a go-

CbOTOfHI LJ MOMOroOtO KBafpaTHMX Ta ApoboBo-paLioHanbHUX PIBHSHbL

—_—

3ABIM {e Bu 3MmoxKeTe cknapatM mateMaTtuuHi MOZeni peanbHUX XMTTEBUX CUTYaLLiM ]

»

i 34iMCHIOBATH NOTPIBHI PO3PaxyHKM OJis LOCATHEHHS MEBHOI METH

AKTYAJIbHA 3A0A4HA

Bupgarauit ¢ppannyspkuii nucbMeHHHK XIX cT. ®@Ppenepik
CreHzasb 3aXOIIIOBABCA B IOHOCTI MaTeMaTukoio. Ile 3axomieH-
HA IIOYAJIOCA 31 3HATOMCTBA i3 3a7a4el0, BMIiIIeHOI0 B HiIPYUYHUKY
Jleonapna Eiisepa. Posraaremo ii.

3adava. [IBi censauku mpuHecau Ha PUHOK pasom 100 sensb,
onmua OisnbIme, Hixk inma. O0uaBi BTopryBaau ogHakoBi cymu. Ilep-
Imia Tomi ckasaja apyrii: «fAK6um B MeHe OyB TBili KOIIUK S€Ib,
a 0 yropryBasia 15 KpeiinepiB». [pyra BigmoBina: «A AKOu TBii

2
KOIIIMK S€Ib OYB Y MeHe, A BTOpryBaJia 0 3a HUX 65 Kpetimepa».

CKiJIbKU A€Ilb IPUHECIA KOYKHA CeJITHKA?
CreHganb po3B’A3aB 10 3aaUy, 3BiBIIH ii 10 PO3B’ A3aHHA AP00O-

2
: : 15 3
BO-paIlioOHAJILHOTO PiBHAHHSA ‘X = '(100 - x) , IKe, y CBOIO
100 —-x x

yepry, 0yJIo mepeTBOpeHe Ha KBajpaTHe piBHauHHA. (O3HaTOMUTHCSA
3 PO3B’A3aHHAM BU MOJKETe B iHTEePHeT-HiATPUMII MigApyUYHHKA.)

rOJIOBHA IAEA

3a J0mMOMOT0I0 PiBHAHL: JiHIAHUX, KBaApPaTHUX, APOOOBO-pa-
MioOHAJBHUX TOIIO — MOKHA PO3B’A3aTU OiNBIIICTH TEKCTOBUX
3a7ay IIKiJIBHOrO KYypPCy MaTeMaTUKHU.

V KJTO4OBMIA MOMEHT

© 1) Posp’sasyioun 3asadi 3a JOIIOMOI'0OI0 PiBHSAHB, BU MacTe 3Ha- :

BaKJIMBO IIaM’ ATATH, 1110 caMe € [MIYKAHNM Y 3aJadui.

. 2) 3HaueHHA KOPEHiB MOKYThb 3ag0BoabHATH O[3 piBHAHHSA, :

ajie He 3aJ0BOJILHATH YMOBY 3ajJaui.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

MTH He IIPOCTO KOPEeHi piBHAHH:A, a po3B’a30K 3amaui. Tomy :

41 BIOOMO BAM!?

CreHpane — ue niTepaTypHMM
NCceBOOHIM MMCbMEHHMKA, MOro
cnpaexHe im'a Mapi-AHpi bennb
(1783-1842). 3 aBTobiorpadii
CreHpans BiLOMO, sIKe BenuKe
BPaXEHHs B POKM HaBYaHHs cnpa-
BMNa Ha Hboro 3apadva Einepa:
«5 3p0O3yMiB, LLLO O3HAYAE KOPH-
CTYBATUCS 3HAPSABAAM, SIKE Hasu-
BaETbCs anrebpotor.

KNFO4YOBI TEPMIHA

MaTemaTtMyHa mopernb
3apaui

aHarnis yMoBM 3apadi

aHani3 po3s'a3kis
PIBHSIHHSA

anropuTm pPo3B’'s3aHHs
3apadi
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AJITOPUTM )

AHanis yMoBu 3agaui

MartemaTtmuyHa mopenb 3agadi

lll.o.lco.l-o.llo.ilo.llo.llo.lloo.ll'

PiBHsaHHS

'lll.o.lco.l-o.llo.ilo.llo.llo.ll.o.ll'

Po3B's13yBaHHS piBHAHHS

--.-...-...-...-...i...-...-...--...“-

: AHani3 oTpUMaHMx pes3ynbTaTis:

Bigrnosigb

°n

Puc. 1

p KITFO4OBMIM MOMEHT

- YuacHuK He rpae cam i3 coboto!

2

242

MosxkHa BUOKpPEeMUTH KiJIbKa eTamiB po3B’sI3yBaHHS TEKCTOBOIL
3a/1ayi, cepes SKUX KJIIOUOBUMHU € CTBOPEHHSA MaTeMaTUYHOI MogeJIi
Ta CKJIAJaHHA PIBHAHHSI.

Aaroputr™M po3B’sa3yBaHHA TEKCTOBOI 3amadui

1. IIpoananisyBaTu ymMOBY 3amadui (OCHOBHi BeJIMUUHU, 3B’ ABKU
Mi)X HUMU, BUMOTH 3amadyi).

2. CrBopuTu MaTeMaTHUUYHY MOJeJb (Y BUTJIALL TaOIUIli, pUCYH-
Ka, TeKCTY TOIII0).

3. CrJjacTu piBHAHHSA 0 3amadi.
4. PosB’sg3aTu oTpuMaHe PiBHAHHS.

5. IlpoanasrisyBaTu OTpUMaHi Pe3yJabTaTU 3 OTJIAAY HA YMOBY
3agaui.

6. SammcaTu BigmoOBigb.

Posriamemo KinbKa HpI/IKJIa,Z[iB pOSB’HBaHHH TEKCTOBHUX 3aga4d
3a OJOIIOMOTI'OIO piBHHHB.

ﬁl MPUKIAL, 1

VY 1maxoBoMy TYpHipi KOKHUM yUyacHUK 3irpaB i3 KOXKHUM II0
oxuiii maprii. CKigbKM mIaxicTiB y3AJM y4acTh y TYPHIipi, AKIIO
KimbKicTh 3irpaHux mapTiii cramoBusia 78?

Posg’a3aHnsa
1 Amamizyemo ymoBy 3amaui

OcHO8HI 8eAUuYUHU: KITBKICTh YUACHUKIB; KiMbKicTh mapTiii, 3i-
rpaHux KOXKHUM YUYaCHUKOM; 3arajbHa KiJbKiCTh 3irpaHmx maprii.

Ananiz kinvkocmi napmiil, 3iepAHUX KOHCHUM YLACHUKOM.:
KiJIbKicTh IMUX NapTifi YMCeJbHO HOPiIBHIOE KiJIBKOCTI yYacHUKIB,
3MeHIeHil Ha oquHUIo. OTiKe, AKI0 KiJIbKiCTh yYaCHUKIB 72, TO
KiJIBKiCTh mapTiit, 3irpannx KOKHUM YYaCHUKOM, JOPiBHIOE (n —1) .

2 CrBOpPHOEMO MAaTEeMATHYHY MOIEJNb 3amadi
KinbkicTh yuyacHUKIB n, KOMKHUM i3 HUX 3irpaB i3 KOKHUM
(n - 1) napri#i (puc. 1). Ase 3arajabHy KiTbKicTh 3irpanux maprii He
MOsKHa 8HaiTH AK 500yToK n(n—1). Ockinbku mapria «1—2» —
Ile Ta caMa maprid, mo i « 2—1» (puc. 2), To B OOYTKY n(n—l)
KOJKHA MapTisag BpaxXoByeThCA ABiui.
n (n - 1)

3Bificu 3arajibHa KiJIbKiCTh 3irpaHUX IMapTiil JOPiBHIOE T )

IIT0 CTAHOBUTH 78 mapTiii.

3 CkaamaemMo PiBHAHHSA

n(n-1) .o



4 Po3B’A3y€EMO OTpUMAaHE PiBHAHHA

§ 24

Kpok 3micT piji Pesynbtar gii
|

ITomHOX MO OO0MABI yacTHHU PiBHAHHS Ha 2, n(n—l)
KPOK 1 poskpumemo ny:xxu it 38BefjeMo naHe PiBHAHHA KO

KBaJpaTHOTO piBHAHEA ax’+bx+c=0. n2_-n-156=0

KPOK 2 pogp’smemo oTpuMaHe KBaJpaTHe PiBHAHHA. 1+ 25

BucHosok: KopeHi piBuanua 13 i —12.

5 Amnamizyemo oTpuMaHi pO3B’SI3KM PiBHAHHSA 3 OIVISAY HA YMOBY

3amaui 41 BIDOMO BAM?

OcCKinbKU n — KiJbKicTh yUYacHUKIB TYpHipY, TO Big eMHMI
KOpPiHBb ny, =-12 He 3a70BobHAE yMOBY 3ajaui. lllykana KiTbKicTh
y4yacHUKiB n=13.

6 3amucyemo Bigmosigb

Bidnogidv: 13 maxicris.

ﬁ] MPUKNAL 2

Y pamkax npoBemeHHsA (DeCTHUBAJIIO €EBPONEMCHbKNX MOB BHUIAB-
HUITBO HiATOTYBAaJIO MOJapYHKY YUYacCHUKAM — OJHAKOBY KiJIbKiCTb
KHIDKOK IJIS KoKHOTo. Paszom yci yuacuuxku orpumanu 150 xuu-
JKOK. IKOM yuacHUKIiB OyJj10 Ha 5 0ijbIlle, TO BCi BOHU TeX OTPHIMA-
Ju 6 OJHAKOBY KiJIBKiCTh KHM)KOK, IIPOTE KOKHUN — Ha 1 KHIDKKY
meniIre. CKiIbKM O0yJI0 yIaCHUKIB?

Posg’azannsa
1 Amnaxisyemo ymoBy 3amaui

OCHOBHI 6eAUYUHL: 3aTalbHA KiJBKIiCTh KHMIKOK, KiJTbKiCTb apm 2018 p.
YYaCHUKIB; KiJIbKiCTh KHUMKOK, OTPUMAHUX KOXKHUM YUACHUKOM.
Anani3 3a2a/bHOL KilbKOCMI KHUMCOK: 38 YMOBOIO 3aa4i Kijb-

=T78|-2; n(n—1)=156;

Mapis My3udyyk — ykpaiHcbka
waxictka 3 micta Ctpui JlbsicbKol
obnacri, YemnioHKa CBiTy cepep,
*iHok 2015 p.; y cknagi xiHouoi
36ipHOI YKpaiHM YemnioHKa cai-
1y 2013 p., YyemnioHka €sponu
2013 p., bpoH3oBa Npu3epKa Lua-
xoBux onimniag 2012 i 2014 pp.,
cpibHa npu3epKa LIaxoBoi ofimni-

KiCcTh yCiX KHUIKOK 3aJUIIAETHCA HE3MIHHOIO 38 YMOBU Oy Ab-IKOTO
poamnoginy i cranosuth 150 mTyK. < SAOAYHA

AHnani3 KinvKocmi YyuacHuUKig: OCKiIbKY 1A BeJIUYNHA € HEBiTO- .
MOIO i IITYKaHOI0, TO ii HOIiJILHO ITO3HAYNTH 3MiHHOIO X. KimbKicTh
YYacCHUKIB 32 YMOBHU JIPYT'Or0 PO3IOALNTY KHUMKOK € OiJbIIIO0 Ha 5. *
Or:ke, AKINO (paKTUUYHA KiJbKiCTh YUACHUKIB — X, TO Y BUIAAKY
Ipyroro poamoninay 0yJo 6 (x+5) yYacHUKIB.

AHANi3 KIbKOCMI KHUMCOK, OMPUMAHUX KON CHUM YULACHUKOM:

100 3HAWTH ITI0 BEJIMUUHY, CJiJl 3arajlbHy KiIbKiCTh KHUMKOK IIO-
OiTUTH Ha KiJbKiCTh yUacHUKIB. 3a YMOBOIO y BUIIAAKY APYTOTrO
PO3mOAiNy KiJIbKiCTh KHMIKOK, OTPUMAHUX KOKHUM YYACHUKOM,
Ha 1 MeHIIIa, Hi’K y BUNAAKY IIEPIIOrO PO3MOIiIY.
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LIEHHsI MiXX 06'ekTamu
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* LLlopoky 26 BepecHs Bip3Haua-
toTb €BPONENCBKMIA AEHb MOB,
3anposapxernin Paporo €eponu
y 2001 p. Ha MigTPUMKY RiHrBi-
CTMYHOTO PO3MAITTS Ta PO3BUTKY
BMKNafaHHs MOB Yy CBITI.

¢ JlitepaTypHui TBip, WO 3a3HaB
HaMBinbLy KinbKicTb nepekna-
pis, — ue «3anosit» T. . LLles-
YeHKa, nepeKknapeHmi BinbLu HixK
150 MmoBamu HapogiB CBITY.

2 CTBOpPIHOEMO MaTeMATHUYHY MOJAEJb 3aJ4aui y BUTIAAl Ta0auii

ITopsmok 3amoBHeHHS TAOJIMILI:

1) cToBOuUMK «3arajbHa KiJIbKiCTh KHMKOK» — BEJINYUHU, IO
3a YMOBOIO 3a7aui He 3MiHIOIOThCS;

2) croBmunk «KilIbKicTh yUacHUKiIB» — BeJUUMHU, TO3HAUEHI
yepesd 3MiHHY X Ta BUpas 3i 3MiHHOIO X;

3) croBnunK «KimbKicTh KHMIKOK Y KOKHOTO» — BEJINYHHU,
III0 PO3PaxOBYIOThCA 3a (hOPMYJIOIO:

3arajbHa KiJIbKICTh KHUMKOK

KLJIBKIiCTh KHUMKOK Y KOJKHOTO = 3 3 B
KIJIIBKICTh YYaCHUKI1B

MeHIle, HixK | .°

: 3ararnbHa Kinb- KinbkicTb KinbKicTb KHMXOK -
: KICTb KHMMOK YYaCHMKIB Y KOXHOro :
: -
© | posnogin 150 :
: ~posrioan 150 x = :
¢ (daKkTHuHMI) x :
150 :
¢ Il posnogin 150 x+5 x+5 :

3 CkaamaeMo piBHAHHS

. . 150
3a yMOBOIO 3aJaui BeInUnHA 5 MEHIIIA Bil BeJIWUYMHU ——
X+ X
. 150 150
Ha 1. CkiragzeMo piBHAHHA: —— — =1.
x x+5
4 Po3B’s13yeEMO oTpuMaHe IPOOGOBO-paIiOHAbHE PiBHAHHSI
3MicT aii PesynbTar gii

Kpok

KiB m1po0biB.

- | K
IlepeHecemo Bci momaHKHW B JIiBY YaCTUHY \x+5 \x
. o . . o 150 150 \x2+5x
KPOK | PiBHAHHS Ta 3Ha/EMO IX CHIJIBHUII 3HAMEH- - -1 =
HUK i JOIOBHSAJILHI MHOMKHUKU O YNCEJbHU- :

0; :
x x+5

CHiJIbHUI 3HaAMEHHUK x(x + 5)

3BeﬂeMO.BCi JOMaHKMU B JIiBill yacTUHI piBHH.H' 150(x 4 5) 150 (xz 4 5x) :

HA [0 CIIIBHOTO 3HAMEHHUKA. 3aluIIeMo piB- =0; :

KPOK 2 HAHHA y BUTJIAAL M =0 i ckopucraemocsa £er5) E
7 B(x) 150(x+5)—150x—(x2+5x):0,
CXEMOIO: Alx) _ A(x)=0, x(x+5)#0

B(x) B(x) #0.

KPOK 3 Posrasnemo ymoBy x(x+5)#0, sika BuSHauae x(x+5)%0; OJI3: {x #0,
OJ13 piBHAHHS. x#-9 -
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Pesynbtar giji

150x+750-150x—x2-5x=0;

Kpok 3micr gii
|
Posp’s:xemo piBHAHHA
KPOK 4 150(x+5)-150x —(x*+5x)=0.

IlepeBipumo, un 3aJ0BOJBLHAIOTH OTPUMAaHI KO-
penri O3 BuxigHOTO PiBHAHHAI.

X1,2=

—x2-5x+750=0; x2+5x-T750=0;

D=25-4-(-750)=3025; VD =55;
~5+55

; Xx1=25, x,=-30;

obuaBa KopeHi 3agoBoabHAIOTL O[3

PiBHAHHSA

BucHosok: KopeHi piBuauua 25 i —30.

5 Amnanizyemo oTpuMMaHi PO3B’SI3KH PiBHAHHA 3 OTJIAAY HA YMOBY

3amaui

OCKiZbKM X — KiJBbKiCTh yUaCHUKIB (pecTUBAIIO, TO BiZ e MHUHA

KOpPiHb X, =—30 He 3am0BoJIbHAE yMOBY 3afaui. [llykana KinbpKicTh
YYacHUKIB x; =25.

6 3ammcyemo Bigmosigb

Bidnogiov: 25 yuacHUKIB.

% TPEHYEMOCS

1)

2)

3)

4)

Posp’sxkiTh 3amaui.

3HaMeHHUK 3BUYAWHOTO Apo0y Ha 2 GiJIbINNI 3a YUCEJIbHUK.
fAKmio mo mporo Apo0y momaTu oO0epHEHU# 40 HBOTO Apibd, To

34 . .
OTpHUMaeEMO E CK.Ha,I[lTL P1BHAHHA OJId BU3HAYEHHA YMCEJIb-

HUKAa IIOYaTKOBOTO IPO0Y, MTO3HAUYUBIIY HOT0 Uepes X (x > 0) .
SHaANIITh YNCeIbHUK IIOYATKOBOIO APO0Y.

Kinbpka cTymeHTiB posmominuau Mizk coboro mopiBay 120 3amau,
AKi HeoOXiZHO po3B’sA3aTH 3a THKIEHb. IKOU CcTymeHTiB OyJio
Ha 2 ocobu OinbIlle, TO KOKHMUI MaB Ou po3B’s3aTu Ha 2 3a-
maui menie. CKIagiTh PiBHAHHSA OJIS BU3HAYEHHS KiJIbKOCTi
CTYIeHTiB, MO3HAUYMUBIIH ii uepes x. SHAUIITH X.

JlanpmradrHu gusaiinep MmaB BukoHatu 60 3amoBiieHb. Buko-
HYIOUM HIOTHKHA Ha 1 3aMOBJIeHHsA OiJbIlle, HijK ILJIaHyBaJIOCsH,
BiH 3aKiHumMB pobOTy Ha 2 THKHIi paHiie cTporky. CKilbKu 3a-
MOBJIEHb BUKOHYBAaB Au3aiiHEpP MIOTUKHA?

Ha posB’sa3yBaHHS 3aBJaHb KOHTPOJBHOI POOOTU BiABOAUTHLCS
40 xB. CrkaagHicTh 3aBAAHb OYJIO IIiABUIIEHO, TOMY Uac Ha BU-
KOHAHHA KOMKHOTO 3 HUX 30iJbINUBCA B cepeIHHOMY Ha 2 XB.
3HaNIiTh IOYAaTKOBY KiJIbKiCTh 3aBAaHb, SKIIO IIiCJId YCKJIAM-
HeHHA IX KiTbKicTb sMeHIImaIn Ha 1.

MAMBYTHS NMPOMECIS

iy "

JlaHpwadpTHMM gM3aiH — e Muc-
TeutBo bBnaroycTpoto Ta osene-
HeHHs Teputopii. OTxe, naHa-
WapTHUH au3anHep mae byTu
i XYJOXHMKOM, i CAfiBHMKOM, i ap-
XITEKTOPOM, BOMOMITU 3HAHHIMM
3 pi3Hux ranysen (bionoris, ximis,
I'PYHTO3HABCTBO, HApPUCHa reome-
TPifl, KPECNeHHs, MUCTELLTBO, MCH-
Xornoris, KOMN'tOTEPHI TeXHONOr i
TOLLO), BMITH pO3pOBnaTH KOLTO-
pHCH Ha peani3aLiito NPOEKTIB, KO-
pUCTyBaTMCS cheLiani3oBaHMMM
KOMM'IOTEPHUMM MPOTrPaMamM.
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Pospin 3

a 3ALOAYA HA PYX D

41 BIDOMO BAM!?

YepeoHoropdacbkui ([KypuH-
CbKMI ) BOJOCMAA, LLO YyTBOPUBCS
B JonuHi pivkm OxypuH Ha TepHo-
NiNbLUMHI, BBAX»AETbCA HAMBMLLIMUM
PIBHMHHMM BOJOCMafoOM YKpaiHu.
Moro eucota ctaHoBuTb 16 m. Mo-
6113y Bogocnagy nexartb pyiHu
3HMKNOro Micta YepsoHoropo-
na. Hasea uporo paBHbOro micta
noB'si3aHa 3 YePBOHUM KOMbOPOM
MiCLLEBUX NICKOBMKIB.
YepBoHoropopcbkuit Bogocnag,
BXOAMTb B0 CKNaAy perioHansbHoro
nanpwadTHoro napky «[HicTpos-
CbKWM KaHbMOH».

246

El MPUKIAL 3

0 10:15 TypucTu BUPYHININA Big TypOasu J0 BOJOCIIAAy Ha Oaii-
Iapiii BHu3 3a Tedieio piuxku. IIpoiimmosiiu piukoo 10 KM, BOHHI
BYIMUHUINCS 0i7a BOgOCIany AJs BiIIOUYMHKY, SKUHA TPUBAB D T'OJI.
ITorim TypucTu momamBau Hasajn i mpubyau Ha Typ6asy o 19:00.
Busmaure BiIacHy IMIBUAKIiCTL OaWgapKu, AKIINO HMIBUAKICTH Te-
vii 2 KM/TO[I.

Poszg’a3anHs
1 Amnaxisyemo ymoBy 3amgaui

OcHOBHI 8eqUYUHU: YaC PYXY, IIIBUAKICTL PYXYy, BiicTaHb.

AHanizyemo wac pyxy: MoLopox posnodanaca o 10:15 i saBep-
muaacsa o 19:00. Orixe, 3araJbHUN Yac IOAOPOKI CTAHOBUTDL 8 TOJ
45 xB. OCKiJIbKM BiJIOUMHOK TPHBAaB b I'OM, TO YaC PYyXy A0 BOIO-

. . 3
cunajay i Hasaz gopiBHIOE t , =3T0k 45 XB= 31 oz .

Ananizyemo weudxicms pyxy: 3a yMOBOIO U, .;; = 2 KM/rox. Ily-
KaHOIO € BJacHA MIBUAKIiCTL OalimapKu, ii HOIiJILHO BBECTH K 3MiH-
Hy: Hexall v, ... =X KM/rox. Toxi mBuzakicTs 6aiijapku 3a Teuiero
Uy mewicio = (x + 2) KM/TOJ, & IPOTU TeUil Uyoy reuii = (x - 2) KM /TOJI.

AHanizyemo npoiideny 8i0cmanb: OCKiIbKY 6alifapKa pyxaJjiacsa
3a TUM caMUM MAapIIpyTOM, TO BificTaHi, mpoiigeHi B 00uaBa 60K,

€ ogHakoBuUMHU. TaKUM YMHOM, S =S =10 kM.

3a Teuiero mpoTu Teuil

2 CTBOPIOEMO MaTEeMATHYHY MOJE]b 3a4a4i y BUTJAMI TaGauIi
ITopsamoxk 3amoBHeHHS TAOJIMITI:

1) CcTOBOUMK «V» — BeJIWUYHUHU, HOJAHI uepes 3MiHHY X;
2) CTOBIIUUK «S» — BEJIMUYMWHU, IIT0 32 YMOBOIO 3aJaui He 3Mi-

HIOIOTBLCS;
3) CTOBNUUK «t» — BEJUYUHU, III0 PO3PAXOBYIOTHCA 3a (hop-
s
MyJIOI0 t=—.
v
< U, KM/rog S, KM t, rop, :
: I -
: , 10 :
. 3a Teuicto x+2 10 :
: x+2 3 :
: ............ “ee ssessesesssessecteetserteststttatsetseersarsattsatttns 3— :
. 10 4 :
: TNpotu Teuii x—2 10 :
: x—2 .

3 CkaamaeMo piBHAHHS

3 . .
3a yMOBOIO t . =3— TOJ, TOMY CKJIaJeMO PiBHAHHSA, 3HANIIIOB-
4

IV 3araJbHUU Yac pyxy:

10 10 3
+ =

x+2

t +1

tyar » TOOTO

3a Tediero IpoTH Teuil —



4 Po3B’aA3y€eMO0 OTPHMAaHE TPOOOBO-paIliOHAJNbHE PiBHAHHS

Kpok 3micT gii PesynbTart gii
1 |
. . )3 g8 1510 10 15l
epeBeieMO MilllaHe YHMCJIO0 " Yy HEIpaBUJIb- 1 1 222 7-2 2 B
KPOK 1 HUM apib, mepeHeceMo HOT0 B JiBYy YaCTUHY PiB- 2 2 3 0
HAHHA ¥ DOAiNuNMO OOMABI YACTMHY DIBHAHHA 449  x_9 4
Ha 5.
BuafineMo CHiNTbHWE 3HAMEHHUK ycix npo6ip CHLIbHUI BHAMEHHHUK 4(x+2)(x-2);
KPOK 2 i jonoBrANbHI MHOMKHUKY [0 YMCETBHUKIB KOMK- 9 \4(x-2) 9 \4(x+2) 3 \a2-4
_ =0
HOTO JIpo0y. et 2 2 4
2
3BeeMo 0 CIIiJIBHOrO 3HAMEHHUKA JIIBYy dac- 8(x—2)+8(x+2)—3(x _4) —0-
KPOK 3 THHY PiBHAHHSA, OTPUMAEMO PiBHAHHA BUTJIALY 4(x+2)(x—2) ’
Alx) _ -3x%+16x+12 _
B(x) 4(x+2)(x-2)
A Alx)=0, 2 _
KPOK 4 CHopucraBmmca cxemoro: (x) = <:>{ (x) —3x"+16x+12=0,
B(x) B(x)#0, |4(x-2)(x+2)#0
3BeJIeMO OTPUMAaHe PiBHAHHSA 0 CUCTEMU.
KPOK 5 Posrasmemo ymoBy 4(x—2)(x+2)#0, axa Bu- 4(x—2)(x+2) % 0; OJI3: {x #2,
suauae OJ13 piBHAHHA. ’ x#-2
~8x% +16x+12=0|-(-1);
3x%-16x-12=0;
Posp’sa:xeMo KBagpaTHe PiBHAHHA 9
KPOK 6 _3x2+16x+12=0, nomMmHO«uUBIIIHT CIIOUATKY D, = (_8) _3'(_12) =100;
o 8110
0o0uABi #1OTO YaCTMHU HaA (—1) . /Dl =105 x; 5= 5 .
2
.. . 2
BucHoeok: KopeHi piBHAHHS 6 i _E .
5 AmnamnizyeMo OTpUMaHi PO3B’A3KH PIBHAHHA 3 OTAAMY HA YMOBY  ...i.ccoiuiineneanennanannnn,

3amaui

. . . . 3BEPHITb YBAT'Y!
OckinbKu x — BJacHa IMBUAKiCTH O0alijapKu, TO KOPiHb

- LLlLo6 6alipapka Morna pyxatucs :
. NPOTM Teuii PiYKM, MAE BMKOHY-
: BaTUCS YMOBa:

vBJIaCHa >0

2 .
X, =—— He 33JJ0BOJIbHAE yMOBY 3ajaui. OTxe, x; =6, 6>2; Tox

Upacna = 60 KM/TOI.
Teqll

6 3amnmcyemo Bigmosinb
Bionogidv: 6 KM/TO[I.
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3AOAHA

Ha CyMmicHy poborty

-\

41 BIDOMO BAM?

o
&

[

Mricdhypu — ManeHbki TicTeuka abo
neyrBa 3 OJHOrO TiCTa, ane 3 pis-
HOO HAYMHKOIO T8 OPOPMMEHHSIM.
Mridbyp y nepeknagi 3 dpax-
Ly3bKOI 03Ha4Ya€e «MareHbKa Miy».
Lle noHatta BuHMKNO y DpaHuii
y XVIII cT., konu Ry rotyeanm
B KaM'siHMX neuvax Ha syrinni. Meui
HarpiBanmcs [0 BMCOKOI Temnepa-
TYPM Ta MOBINbHO OXOMOAXYBarnM-
cs. Kmitnuei kyxapi Bukopucro-
BYBanu Le Tenmno Ans BMMiKaHHS
HEBENMKUX BULLYKaHMX TICTEYOK.
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MHOMXHHUKHN 0O KOMHOI'O YMCEeJIbHUKA.

ﬁl MPUKIAL, 4

Codiiirka Ta FOpko mpukpariaau GpyKkTaMu TPpUTOTOBJIEH] IITi-
dypu. Yci ricreuxa Codifika Moke IPUKPACUTH HA 6 XB IIBUAIIIE,
misk IOpro. 3a akwuii uac Mmoxke mpukpacutu Bci nridpypu IOpko,
AKIIO BABOX yCi TicTeuKa AiTHM MOKYTh IpPHUKpacuTu 3a 7,2 XB?

Posé’a3anusa
1 Amnamxizyemo ymoBy 3amaui
OcCHO8HI 8eUYUHRU:
e yac, 3a akuii Codilika cama MOKe IPUKPACUTHU BCi nTidypu;

e yac, 3a AKkuii FOpKo caM MOKe MPUKPACUTH BCi nTidypu;
® yac, 3a AKUU AiTH MOMKYTh PasoM IMPUKPACUTHU Bci nTidypu.

2 CTBOpPHOEMO MaTeMATHYHY MOJENb 3adadi

Hexaii x xB — uac, 3a axuit Codilika IpuKpacuTs yci nridgypu.
Tonxi (x+6) XB — dHac, 3a AKu# 1110 padory BukoHae IOpko.

3arajbHy KiJIBKICTh TiCTEUOK MPUITMEMO 34 OJIMHUITI0, OCKIJIbKU
1[5 BeJIMUYMHA B YMOBIi He 3a3HaueHa I He BILJIMBAE Ha PO3B’sA3aHHA
dagaui. [IIBuaKicTh IpUKpAIIaHHA BCixX NTiQypiB 06UMCIIOETHCSA
3a (hopMmyJioIO:

3arajbHa KiJbKiCTb
nridypis
yac, 3a AKui oyme
OpUKpPAaIleHo Bei nTipypm

MIBUIKICTH
IPUKPAIlIaHHd OITiQpypis

Toxi mBuAKicTh TpuKpaimandsa Tictedok CodiiiKkoio TopiBHIOE

1 . .
— TICTE€YOK 3a XBUJINHY, a IOpROM - TICTEYOK 3a XBUJINHY.

x x+6

3 CkiaamaeMo pPiBHAHHSI
CoinpHa mMBUAKICT, HIPUKpAIIAHHA BCixX nTipypiB oboma

. 1 .
JiTbMU CTaHOBUTH (—+ TiCTeYOoK 3a XBUJIMUHY. 3& YMOBOIO

x x+6
1 1

x+6 7,2°

. 1 . 1
BOHAa JOPI1BHIOE 7_2 . CRJIaI[eMO P1BHAHHA: —+
) X

4 Po3B’aA3yeMO oTpHMAaHE TPO0OBO-palliOHANIbHE PiBHAHHSI

Kpok 3micr gii PesynbTar gii
{0

- N R 1 1 1 5 :
eperBopuMoO npi6 —— . Ilepenece- — - =—F =G~ =—- :

p b Ap 7.2 p 7.2 ; 1 36 36 :

KPOK 1 MO BCi TOMaHKU B JIiBY 4aCTUHY PiB- 5 5 :
HIHHA Ta 3HAWJeMO CIiJIBHUU 3HaA- 1 \36(x+6) 1\36x 5 \x?+6x 0

MEeHHHUK ycix Apo6iB i HOmOBHANBHI B ©+6 36

CHIJIBLHUN 3HAMEHHUK 36x(x +6) .



Kpok 3micT gii PesynbTar gii :
e I
3BezieMO 0 CHiILHOTO 3HAMEHHUKA  36x+216+36x —5x° —30x

. . 0:
JIIBY YACTUHY PIBHAHHSI, OTPUMAEMO ’
KPOK 2 y yp o) p 2 36x(x+6)
piBHAHHSA BurIAny ——=0. —5x" +42x+216 _
B(x) 362 (x +6)
—5x%+42x+216=0 OII3: {x¢o,
36x(x+6)¢0; " x#-6;
PosB’soxeMo piBHAHHS, 3BiBIIIN OTO  _54-2 =01(=1):5x2— - =0:
KPOK 3 PA(x)_O 5x°+42x+216 0|( 1),5x 42x-216=0;
=0, )
/10 CHCTeMH {B(x)io. D, =(-21)"-5-(-216)=1521; /D, =39;
21139 8
X{og=——"—; x%,=12; x9=——
1,2 5 1 2 5

. . 8
BucHosok: kopeHi piBHaHHa 12 i -

5 Amnamizyemo oTpuMaHi pO3B’SI3KM PiBHAHHA 3 OIVISAY Ha YMOBY
3amaui

OckinbKku X — IPOMiKOK uacy, To x>0. Orike, Bix eMHUHA
. 8 .
KOpPiHb Xy = —g He 3aJJ0BOJIbHSAE YMOBY 3afadi, a x; =12 — 3azgo-
BosbHsAE. Toxi Coditika Mo:ke mpuKpacuTu Bei nriypu 3a 12 xB,
a IOpko — 3a 12+6=18 (xB). Y1 BIDOMO BAM?

6 3amucyemo Bigmosigb
Bionosiov: 18 xB.

% TPEHYEMOCS

. . y .
2 CrJaJiTh MaTeMaTHUUYHY MOJeJb 3a7adi, po3B’ sKiTh 3amady. * BiTep — EKOMOMUHO YMCTE mKe-

1) Muxosa mpoixaB Ha KBagpomnukJai 20 KM 3i mBuaKicTio peno eHeprii.
x kM/Toj i 15 kM 31 mBuakKicTio Ha 10 KM/rox meHioo. Ha * 3aBAsKM BITPY NIOACTBO MOXKeE
BCIO nTojgopo:x Mukosaa Butpatus 1 rox. SHalgiTH x. oTpumatu eHeprii y 50 pasie Ginb-

. . e, HiXXK 3MOXe BUKOPUCTATH.
2) BamenTtuna mocagmia 200 KymriB camMImuTy g0 o6iny, BUCAIKY-

IouUM MIOTOAWHHN X KyIiB, Ta 90 KymiiB — micasa obixy, Buca-
mxyioun mjoroauau Ha 20 KymiiB MeHIne, Hixk go obixy. Ha
Bcio poOoTy BamenTuHa BurpaTuia 7 ron. SHAUIITH X.

Ha¥ibinbwa y caiti BirpoBa enek-
TPOCTaHL,i — L& KMTaUCbKMM
BiTponapk «[aHbcy», L0 BMpO-
6nse marixe 7,9 BT eHeprii Ha

3) Ilimroxinm mpoiiioB BifcTanb 6 KM 3 MyHKTY A 10 OIyHKTY B, pik. Ha MOMeHT 3aBepLueHHs
pyXarouunch i3 mocTiHoIO MIBUAKICTIO X KM/Toxn. Hasaz i3 myHK- MPOEKTY MOTYKHICTb KOMMNEKCY
Ty B 1o myHKTY A BiH moBepTaBcs, 30iJbIITUBIIN MIBUAKICTH BITPOENEKTPOCTaHLLM CTaHOBUTH-
Ha 1 KM/TOJ, YHACJIJOK YOTO BUTPATUB HA 3BOPOTHUI IIIAX me 20 TBr.

Ha 12 xB MeHIIe. SHAUTITE X.
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MEPEPBA HA JIOTKY

KoxHui i3 ngox Bpatis mae nesHy
KiNbKiCTb rpoLuei. Y crapLioro Ha
25 % 6inblue, HiXK Y MOMOALIOrO.
CKinbKu BigCOTKIB CBOIX rpoLuen
MOBMHEH BIAJATH cTaplmit Bpar
Monogwomy, wob rpowen y Hux
cTano nopisHy?

®eccccccccccsccccssccccssccccoee
. .
. .
.

=" 3BEPHITb YBATY!

Cxema ans CKNapaHHs PiBHSHHS:
t +t

1roce oyTiBIemM tsar

Yepes 3MiHHY X MOXHa Mo3Ha-
UMTM TAKOXK LUBMAKICTb MYTIBLEM.

41 BIJOMO BAM?

Halictapiwoto aBiakomnaHieto
Y CBITi BBaXXAETbCS aBiaKOMMaHis
KLM, 3acHoBaHa y 1919 p. B Am-
cTeppami. A nepluoto cTroappe-
coto ctana amepukaHka Ennen
Yepu y 1930 p.
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©ec00cccccccccscccse

4)

5)

6)

IBi 6puragu pobiTHUKIB KJjajnu TpoTyapHy maIuTKy. KokHa
opuraga majsia nokjgactu 2400 maurtoxk. Ilepina Gpuraza kKJa-
Ja X TPOTyapHUX ILJIUTOK IMOTOAWHM, a Apyra — Ha 50 miu-
TOoK Oinbrme. [Ipyra Opuraza sakinumia Bcio pob6oTy Ha 4 rop
MIBUAIIE, HidK mepina. SHAWIITL X.

[Ba pobiTHMKM BCTAHOBUJIM KapKacHU!il 6aceitd 3a 2 rox 15 xB.
CmouaTKy mepHinii poOiTHMK IIOUaB YCTAHOBJIIOBATHU OaceiiH
caMocCTiiiHO, a uepes 1 rog 4o HOTO HPUETHABCS APYTUUA PO-
biTauk. Ilicas yoro pobiTHUKY pasoM 3aKiHUMIN POOOTY Uepes
1 rox 15 xB. 3a CKiJIBKU rOAUH MOXKe BCTAHOBUTU 0acelH KO-
HUH POOITHUK, IIPAIIOI0UN CAMOCTIiNHO, AKIIO APYTUuil POOiTHUK
BMKOHYE I[I0 POOOTY Ha 2 I'ojJ JOBIIle, HijK MepIIuii?

Ekckypcifinuii kaTep IIPOUINOB 3a Tedierw piuku 12 KM i mo-

7 . .
BEePHYBCSA Has3aJl, BUTPATUBIIN Ha IOJOPOIK 1% ron. 3HaUITH

BJIACHY HMIBUAKICTH KaTepa, AKINO IMBUAKIiCTh Teuil piukm mo-
piBHIOE 2 KM/TO/I.

IHTENEKTYAJIbBHUHA DITHEC

CTBOpPiTh MaTeMaTUUYHY MOJEJb 3a1adi y BUTJIAAL TaOgUIll Ta

CRJIa]IiTI) piBHHHHH, KOPHUCTYIOUMCH HaBEeJEHNMN Hi,ZIKaSKaMI/I.

1

[No woce X

MyTiBLem

ITlix yac smaraus 3i cmOPTUBHOTO OpieHTYBaHHA [IMUTPO OO~
gaB 7 KM 1o mioce i 5 kM mytiBmem. Ilo 1mmroce IMmutpo pyxaBcs
3i mBUAKicTIO Ha 4 KM/Toj 0iJIbIo0, HidK myTiBiieM. Busuaure
MIBUIKICTh MOT0 PYXY IO IIOCe, AKIIO HA BeCh NLIAX IIMUTpO
BuTpatus 1 rox.

Ilo po3s’sa3anHs

v, KM /ropg, S, KM t rop,

2 Jlitak Buxonye peiicu mixk Bepiinom i Kuesom, BizcTanp mix

axumu 1440 kM. Peiic i3 Bepaina no Kuesa TpuBaB Ha 1 rop

O0isnpIie, Hi’K 3BOPOTHUI pelic, OCKiJMbKM JiTaK pyxaBcd 3i

MIBUIKICTIO HA 72 KM/TOJA MEHIIIOIO.

1) 3mangiTe MBUAKICTH JiTaKa IIif yac 3BOPOTHOTO pelicy.
BBakaiiTe morofy COOKiliHOI0, 3HeXTyHTe HMIBUAKiCTIO
BiTpY.

2) Amnnpint Buseris peiicom i3 Bepaina o 15:30 3a KuiBcbKuUM
yacom. 3’sACyiiTe, Y1 BCTUT BiH TOrO CAMOTO JHS HA KOHIIEPT
y Kuegi, 110 posmouascs o 19:00.



1) [o po3g’asanna

: v, KM /rog S, KM trop :
1
Kuie — bepni 1440 t,= -«

Bepnin — Kuis x 1440 2

t.= , Ha At=1 rox

OinbIme

3 Typucr npomius 10 KM mpoTu Teuii piuKu HA MOTOPHOMY YOB-

Hi, BJlacHa IMIBUAKICTH AKOr0 cTaHOBUTHL 15 KM/rox. Hazazm Ty-

PHUCT ITOBEePHYBCA HAa IJIOTY. Bigzomo, n10 mI0TOM BiH IJIUB Ha

1 ropx GisbIlle, HiXK YOBHOM.

1) 3mafigiTh MBUAKICTL Teuil piuxu.

2) BusHaure, CKiJIbKU Yacy BUTPATUB OU TYPUCT Ha 3BOPOTHUH
JISAX, SKOU IMOBEPHYBCS HA YOBHI.

1) Jlo posg’azannsa

: U, KM /Tof, S, KM t, rog :
I -

MpoTn Teuil 15—x t,=

t, = Ha 1 ro :

Mnotom x 2 ’ A :

OinbIe .

4 Ipuna ta Oibra, BIAINITOBYIOUMCHL Ha POOOTY B CylIepMapKer,

BUKOHYBAJIM TECTOBE 3aBAAHHS 3 PO3MIIIeHH IIPOAYKILL y Bia-
nini. Ipunaa, mparrouyu caMOCTifiHO, BUKOHAaJa 3aBJAaHHA Ha
2 rox mBupmie, Hik Onbra. 3a axuit uac Ipuua BmopaJacsa is
3aBIAHHAM, AKIIO OOMABI HiBUMHI, IIPAIIOIOYN PAa30M, BHUKO-

3
HaJiu 0 3aIIpOIOHOBaHe 3aBIAaHHA 3a 3? roxn?

Ilo posg’sa3annsa
OCHOBHi BeJIMUNHU:

® p — NPOAYKTHUBHICTH mpaili (o6cAr podOTH, AKY BUKOHAHO 3a

OJIHUITIO Yacy);

e V — zaraiabHU obcAr poboTu;

t — uac, IPOTAroM AKOT0 KOXKHUI BUKOHYE BeCh 00CAT PoOOTH,
MPAaII0IYY CAMOCTilHO.

MpopyktueHicTb  3aranbHui obcsr
npavi p pobotn V =1 Hac ¢, roa

I

lpuHa 1 x 3
.......................................... 3— Tozx
Onbra 1 x+2| 7 -

§24

" 3BEPHITb YBATY!

CXeMa ang CKnagaHHAa piBHﬂHHﬂ:

" 3BEPHITb YBAIY!
" MosHaute LUBMOKICTb Teuil piuKku
_uyepes X Km/rop,.

V CIID, 3HATM! '

V=pt= p:%

SKWo He 3a3HauYeHo, KUK came
obcsr poboTH BUKOHYETbCH, | e
He BMMMBAE Ha PO3B'si3aHHs 3aaa-
yi, TO BBa)KaroTb, Wo V=1.

" 3BEPHITb YBATY!
Cxema NS CKNaflaHHs PIBHAHHS:
E p Ipuan +p Onsru — Peninem + E
: 1 :
E A€ Penimen = E
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4

Muxaiino Mocunosuy Appex-
ko (1932-2004) — BupaTHMM
YKPAiHCbKMIM MaTeMmaTHK, uneH-
KopecnoHpeHT HauioHanbHoOl
akapeMii Hayk YKpaiiu, opuH i3
3aCHOBHMKIB TeOpil BUNafKOBMX
nonis. MoHap 40 pokis BiH 3a-
MMaBCS OpraHizalieto LWKiNbHUX
MaTeMaTHYHUX ONiMNIaf Pi3HMX
PIBHIB, MaTe@MaTHYHMX FYPTKIB Ans
WwKonspie i cTypenTis, i3 1970 p.
o4ontoBaB Xypi BceykpaiHcbkux
onimniag, Ans LWKONspiB.

®

1 TIlnomia mpAMOKYTHOrO MalaHUYMKA AJSA mIap-

OujHroBaHHS, BapiaHT 2 pobotn —
B IHTEPHET-MIATPMML NiBPYYHHUKA

3ABAAHHA I3 3IPKOIO

ITomipryiiTe, un € momaHi TBepPAKeHHS MpaBUIbHUMU. Bigmo-
Bigb OOT'PYHTYITE.

1)

2)

3)

4)

9)

Ilepmuii morar BupymuB i3 XapkoBa go Kuesa, a ue-
pes 1 rox apyruii motar Bupymus i3 KueBa mo Xapkosa.
SAKNI0 KOKHUU TOTAT pyXaTUMeEThCA 3 IMOCTiAHOIO MIBU-
KicTio 90 KM/T0OX, TO B MOMEHT iX 3yCTPiui mepIiuii moTar
oyne 6amxue mo KueBa, HilK Apyruii.

IleBHU# Bug OaKkTepilli POSMHOMKYETLCA 3i IMIBUAKICTIO ABi
OakTepii 3a XxBuAnHY (TOOTO KOXKHY XBUJINHY 3 OfHiel OaK-
Tepii yTBOpIOIOTHCA ABi). Bimomo, mo AkKIo momicTuTH
B K0JIOY ofHy OaKTepiio, TO K00a 3allOBHUTHCA OaKTepiaMu
3a 200 xB. fIKIIO B HOPOKHIO KOJIOY MOMiCcTHUTH OBi Taki
O6akTepii, To 114 KoJi0a 3amoBHUTHCA 3a 100 xB.

Ha Gopty Ko:xHOTO cyaHa, 110 cTosaTh B OmecbKoOMYy IIOP-
Ty, PO3MIiIIIeHO OAHAKOBY KiJNbKicTh KOHTeliHepiB. AKImo
3 OopTa IepIIoro cyaHa IIepecTaBUTH Ha OOPT APYTOTo Cymd-
Ha 30 KoHTeliHepiB, TO Ha OOPTY APyroro cyaHa Oyze Ha
60 KoHTeliHepiB OisbIlle, HixK Ha OOPTY HEpPIIIOTO.

Harania i1 Onena samoBuiiuz (pipMoBy cTpaBy «JIbBiBChbKUIt
CUPHUK i3 MakoM». K110 HaTaris cKymiTye moJIOBUHY Bif
TPETUHU BChOTO CUPHUKA, a OJieHa CKYIITYye TPETUHY Bif
IMOJIOBUHU BChOTO CUPHUKA, TO JiBUaTa CKYIITYIOTh OXHA-
KOBi YaCTUHU CUPHHUKA.

dArimo 3 cHiropi rapMaTy BKPUBAKOTH CJAJOMHY Tpacy
MITYYHUM CHirom s3a 3 rof, To 2 CHiroBi rapMaTu BKPUIOTH
Taxky caMy Tpacy 3a 2 rof.

3HAKO, BMIIO, MOXY

CAMOCTIMHA POBOTA Ne 16

3 peticu Oinblie, Hixk miIamysagocsa. CKIagiTh

KyBaHHA Bejocunexnis 27 m2, a fioro mmpuHa
Ha 6 M mMeHIa Big goBxxuHu. CKIagiTh PiBHAH-
Hs U1 BUSHAUEHHS [IINPUHN MalJaHuynKa, II0-
3HAUMBINY Ii uepes x. SHAKIITEL X.

3 Binuwunpkoi obsacti no dKuromupa miaamy-
BajiocsA IepeBe3TH BaHTa'KiBKoio 36 T moury-
HUIIL 3a KiJgbKa peliciB. Aje uepes3 HecHpas-
HiCTh BaHTaKiBKU IOBEJOCS BUKOPUCTATH
iHITYy MaIuHy, BaHTa’KONiAMOMHICTH AKOI
OyJia Ha 2 T MEHINOI0. YHACHIIOK IILOTO IJIs
TepeBe3eHHs Beiel momyHuIli 3uamo0nIocsa Ha

252

PiBHAHHSA IJIs BU3HAYEHHS BAHTAXKOIIiZHOM-
HOCTi MamIMHU, Ha AKil mepeBe3JIn II0JY-
HUIIO0, TO3HAYMBIIY 11 BAHTAMKOIIiJMOMHICTD
uyepes xX. SHAUIITL X.

ITorar Bupymius Big craumiiii A go craniii B,
Bigcraup Misk sxumu 160 kM, i3 3amisHeH-
HaMm Ha 20 xB. [I106 mpubyTu Ha craHIio B
BYACHO, MANINHICT 30iJbIITNB 3alJaHOBAHY
mBUAKicTh Ha 16 KM/ron. CKaagiTh piBHAH-
HSA [JIsI BUBHAUEHHS 3aIlJIAHOBAHOI IIIBUIKO-
cTi, mosdHauuBIIU ii yepes x. 3HAUTITH X.



MATH FOR LIFE

3A[AYA «TEMIMEPATYPA MNOBITPA»

3a pesyJibTaTaMW BUMipIOBAHHA TEMIIEPATypPU IMOBITPSA aBTO-

MaTUYHOIO MeTeocTaHIlieio nmporarom 10 rogusa — Bixg 22 rogmuu
7 6epesHs mo 8 rogmuu 8 GepesHs — OyJio moOymoBaHO Ipadik
(ouB. pucyHok). Kopucryouuch rpadikom, gaiitTe Bigmosini ma sa-
MMATAHHS.

1)

T,°

22:00 00:00 02:00 04:00 06:00 08:00 ¢, roxm

Y AKu# geHb Ta 0 KOTPi¥l roguHi 6ysao 3adikxcoBaHO HAWBUIITY
TeMIepaTypy ImoBiTpa?

VYV axuit 1eHb Ta 0 KOTPiii roguHi 6yso 3adikcoBaHO HAMHUKYY
TeMIIepaTypy IoBiTpA?

IIpoTsAroMm CKiILKOX TOAWH TeMIIepaTypa IOBiTps O0yjia HIMKIOI0
Bixm 0 °C?

fAxoro Oysa HaliHMKUYA TeMIlepaTypa HoBiTpsa?

IIporsarom sKOro uacy Temieparypa IIOBiTpsA spocTaya?

O korpiit rogquHi Temieparypa moBiTpsa cramopusa 0 °C?

AOMALWUHE 3ABAAHHA

Poss’sakiTh 3agauy.

Ilicia mupkoBoi BucTaBu rpyna i3 45 miTeir sanumuniaaca Ha
eKCcKypcito mo mupky. KinbKa aHiMaTopiB posmomiiuaim rpymy
TaK, II10 KiJIbKiCTh AiTell, AKX PO3BaskaB KOMKHUI aHiMmaTop,
Oysa omHaxoBoo. IKOM aHiMaTOpiB OyJsio Ha 2 ocobu Gijblie,
TO B KOKHOTO aHiMaTopa B rpymi Oyyo 6 Ha 6 miTeii MeHIIe.
CxinamiTh piBHAHHSA OJIS BU3HAUEHHS KiJIbKOCTi amimaTopis,
MMO3HAYMBIIY ii uepe3 x. 3HAUIITD X.

§24

41 BIDOMO BAM?

Pos3BuTOK MeTeoponoriyHux cro-
cTepexeHb y XapKoBi MOB'i3aHMM
3 imeHem B. H. KapasiHa — 3a-
CHOBHMKA XapKIiBCbKOro YHiBep-
cutety. Y 1810 p. B ceni Kpyuunk
(50 km Big, Xapkosa) KapasiH 3a-
CHYBaB METEOPOIOriYHy CTaHLito
i CKNaB Nporpamy croctepexeHb
3a TEMMNEPAaTypoto, TMCKOM, ona-
LaMH, HaNpsIMOM BITPY.

MEPEPBA HA NOTIKY

5 pubanok 3'inu 5 wyk 3a 5 gHis.
3a cKinbku pHiB 15 pubanok 3'igaTb
15 wyk?

Al
1]

3aepanHs 1 — Tpuknag 2
3aBpaHHs 2 — [puknagm 3, 4
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2) 3 Xepcouna mo JIbBoBa IJIAHYBAJIOCS IIEPEBE3TU BaHTAKiBKOIO
90 T xaBYHIiB 3a KiJbKa peiiciB. AJie uepe3 HeCcIpaBHIiCTh BaH-
Ta)KiBKM JOBEJIOCS BUKOPUCTATH iHIITY MAaIlIMHY, BAHTAMKOIIig-

St HoMHicTh gKO0i OyJsia Ha 5 T 6iJbIIOI0. YHACHIZOK IBOTO AJIs

YOURHEART - mepeBe3eHHA BCiX KaBYHiIB 3HamoOmjocs Ha 3 pelicu MeHIIe,

HixK muanyBajocs. CKIagiTh PiBHAHHSA IJ1d BUSHAUYEHHS BaH-

TaXKONiIAOMHOCTI MaIllMHU, HA AKiW IIepeBes3jiu KaBYHH, II0-

41 BIDOMO BAM?

WORLD

HEART DAY 3HAUMBIIY i1 BAHTAKOMiANOMHICTE Uepes x. SHAUTITDH X.

3) Ha mpuitom mo Jikaps-kapmiosora sanucaaucsa 24 marieHTuH.
3a iHiuiaTuBoto BeecsiTHboI dhepe- ITpuiimatoun mioroguuau Ha 1 ocoby OijbIlle, HidK MIaHyBaJO-
pauii cepus 3 1999 p. 29 Bepechs cd, JiKap 3aKiHUMB OPUMOM Ha 2 roJ paHillle 3aIllJIaHOBAaHOT'O
LLLOPOKY Bip3Ha4aeTbcs BeecsitHin cTpoky. CKibKY IaIlieHTiB IpUiMaB JiKap IMOTOAUHM?

peHb cepus (World Heart Day).

. . 2 CkiaagmiTh MaTeMaTHYHY MOJeJb 3a7adi, po3B’SKiTh 3amauy.
3rofoM L0 aKLito MigTpumanu A y A A » P Aady

BcecBiTHA OpraHisaLisi OXOpOHM 1) Beponika npoixana Ha aBTomo0iai 20 KM 3i mBHAKicTIO
3popos’s (BOO3) i KOHECKO, x KM/rox Ta 25 kM 3i mBuaKicTio Ha 10 KM/rog 6inbmioo. Ha
OCKINbKM Came CepLEeBO-CyANHHI Bech IIIAX BepoHika BuTrpatuna 1 rox. 3HaimiTeh X.

3aXBOPHOBaHHSA € HaWbinbL noLm- 2) o ob6imuboi mepepBu Bacuib nmpurorysaB 36 IMITYK xadamypi,
PEHOIO MPUUMHOIO CMEPTI Y CBITi. roTylOul IOTOAMHU X INTYK. Ilicia nmepepBu BiH Ipurorysas

75 MITYK, TOTYIOUN IIOTOAMHN Ha 3 IITYKH OijabIlle, HiXK 0
nepepsu. S3HAUAITE X, AKINO pobounii Jeub Bacuiasa cTaHOBUTH
8 rox (6e3 00igHBOI ITEepepBu).

3) 30yxTu A mo 6yxTtu B, BiicTaHb MiK AKMMU CTaHOBUTHL 60 KM,
AXTa UIIa i3 cepeHbOIO MMBUAKICTIO X KM/ToA. Ha 3BopoTHO-
MYy ILIAXY CepeaHsA IMIBUIAKICTb AXTU 301abIIMIacAa Ha 3 KM/To
3aBIAKU COIPUATINBOMY HaOPAMKY BiTpy. Tomy Ha 3BopoTHU!
mIgx 0yJsio BuTpaueHo Ha 1 rog menine. 3HaAUIITEL Xx.

Oue. npuknagu 3, 4 > 4) FKoxeH i3 1Box nusaiiHepiB mae 3pobutu 90 ofHOTUIHUX iJTI0-

crparii. HlogHusa meprmuii fu3aiiHep CTBOPIOBAB X iJroCcTpallii,
a mpyruii — Ha 6 imroctpariii 6inbmre. [Ipyruii gusaiinep 3a-
KiHuuB ycio pobory Ha 4 nui panimre. 3HalgiTh X.

5) 3a omHy 3MiHY TAaKCUCT BUTPAUa€e B CEPEIHBOMY 32 JI IaJIbLHOTO.
ITicos Toro K TakcucTy OyJIO 3aMiHeHO MAIINHY, KiJIbKIiCTh Iajb-
HOTO, IO BUTpauaeTbca HA 1 KM, smenmuiaaca Ha 0,02 a1. Omxe,
BificTaHb, IKY CTaB IPOLKAMKATI TAKCUCT 34 3MiHY, 30iIbIInIacs
Ha 80 KM. AKui 06’eM HMAJIBLHOTO CTAaB BUTPAUYATHCA HA KOXKHI
100 KM micyg 3aMiny MartmHM?

S BneBHeHM/, WO YKpaiHa Nof0N1a€ eKOHOMIYHI TPYAHOLLI,
3beperxe fepIKaBHICTb | cTaHe MPOUBITalOHOO KpaiHoto E€sponn.
Bipto, wo 6yaytb 36eperxeHi HakKkpaLlyi 3406yTKM HaLIOI OCBITH,
6y e NiKBiZOBaHA BUAABHMYA KPM3a i HALLI YHHI MATMMYTb HaHMKPALL
niAPYy4YHMKHU, HAYKOBO-MOMYyNSPHI KHMXKKK Ta XypHanu. Bipro
B MPOLBITAHHS HALLIOI OCBITH T HAaYKM.

M. M. SnpeHko
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niaACYMOBYEMO BHUBYEHE B § 22—24

1 Bu gismanucsa, SK poO3KJIagaTH
KBaJApaTHUHA TPUUJIEH Ha JIHIHHIL
MHOKHUKMU.

1.
®dopmyiia po3KIaTaHHA
KBaJAPATHOTO TPUUJIEHA
Ha JiHIHHI MHOKHUKHI 2.

ax2+bx+c:a(x—x1)(x—x2), ¢
ne a#0, x;, x, — KOpeHi o
TpUUIIeHA 3.

Anroput™M po3KJIaTaHHSI KBAJAPAaTHOTO TPHUUJIEHA
Ha JiHiHHI MHOKHUKHA

3HaWTH KOPEeHi KBagpaTHOTO TPUUJIEeHA ax?+bx+c
(a#0), ToOTO POSE’sIBaTH BiANOBiAHE KBagpaTHe PiB-
HARHEA ax’+bx+c=0 (a#0).
JAKII0 piBEHAHHEA Mae KOpeHi x; i x,, TO:
mpu x, # X, MaeMo ax’+bx+c=a(x—x;)(x—x,);
mpu X; = X9 = X; MAEMO ax®+bx+c= a(x—xo)
SAKIMo PiBHAHHSA He Ma€ KOPEHiB, TO KBaIPaTHUHA TPU-
YJjieH HEMOXKJIMBO PO3KJACTH Ha JiHINHI MHOKHUKU.

2 Bu gismanucs, K po3B’A3yBaTH PiBHAHHS, IO 3BOAATLCS 40 KBaJpPaTHUX.

CxeMu po3B’A3yBaHHS
IPOOOBO-paAIliOHATFHUX PiBHAHB

AnropuT™M po3B’sI3yBaHHIA
IPOOOBO-PAI[iOHAIPHOTO PiBHIHHS

Alx) _ A(x)=0, ) .

1) 0 1. 3maiiT; 006JaCTh JOIYCTUMHUX 3HAUEHL PiB
(x) B(x) =0 HAHHSA.

A(x) _B(x) _ JA(x)=B(x), P(x)

2 = . i = .
) C(x) c(x) = C(x);tO 2. 3BecTu PiBHAHHSA [0 BUTJIALY Q(x) 0
A( x) D( x) _ B( x)C( x), 3. BukopucraTu mpaBmIO PiBHOCTI P00y HYJIIO

3) A(x) _ B(x) = C(x);tO 7 po3B’A3aTy PiBHAHHSA P(x):O .

C(x) D(x) D(x);t()’ 4. IlepeBipuTHu, Y 3aJ0BOJbHAIOTL 3HAHAEHI

Heo06xigHoI0 CKIag0BOIO PO3B’I3aHHS pa-
III0OHAJILHOTO PiBHAHHSA € 000B’A3KOBA IIe-
peBipka HaJeKHOCTi 3HAMTEHNX KOPEHiB
O13 BuxigHOTO PiBHAHHS.

Heaki cmocobu it meTomu
PpO3B’s3yBaHHA PiBHIHD,
110 3BOAATHCSA N0 KBAAPATHUX:

PO3KJIamaHHsa HA MHOXKHUKU
TPyIyBaHHS

3aMiHa 3MiHHOI (IigcTaHOBKA)
BUIiJIEHHS I1iJI01 YaCTUHU 3 APO0Y
BUIiJIEHHS IIOBHOT'O KBaJpara

PoO3B’a3KM 00JIaCTh HONMYCTUMHUX 3HAUEHbD.
BunyunTu cTopoHHI KOpeHi.

5. 3anucaru BiAIOBiAb.

PiBuanua Bumy ax* +bx?+¢=0 , Ie X — 3MiH-
Ha, a, b, c — uucina, npuuomy a # 0, HazuBa-
I0OTh OiKBaApPATHUM.

Po3sr’sa3aHHA 0iKBaAPaATHOTO PiBHAHHA
MeTOJAO0OM 3aMiHM 3MiHHOI

SIKmI0 BBECTH HOBY 3MiHHY ¢ Taky, M0 xZ=t

(t>0), To OiKBaJgpaTHe PiBHAHHSA BiJHOCHO
3MiHHOI X IEePeTBOPUTHCA y KBaJpaTHEe PiB-
HAHHSA BiJHOCHO 3MiHHOI t: at®+bt+c=0.
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Pospin 3

JIOTIOMOT0I0 KBaJpaTHUX PiBHAHB.

AHanis yMoBu 3apadi 3

MaTtemaTtyHa mopgenb 3apadi 3 1

PiBHsHHS ; 2.

Po3B’s3yBaHHs PIBHSHHS : 3.
AHani3 oTpMMaHux pesynbTarTis :

Bigpnosigb :

3amaui HA poboTy
Aximo V — obeAar poboTu, p — TPOAYKTUB-
HicTh (mBUAKicTH) poboTu, ¢ — yac, TO:

V =pt, p=K, ==,
t p
o SIKIMO IIpaIfoTh JeKiTbKa J0el, TO IIPo-
IYKTHUBHOCTI IXHBOI pOOOTH IOAAIOTHCH.
o fIKIMo 06’eM poOOTHM He 3a3HAUEHUM, TO
MOoTo IpUIMAaIoTh 3a OAUHUITIO.

3agaui HA pyXx
SKimio s — BigcTranb, v — IIBUAKICTh, { —
yac, To:

3agaui Ha pyX IO BOAiL
AKmio v — BIacHa IMIBUAKICTH IIJIaB3aco0Oy
Yy CTOAYINA BOJIi, @ — MIBUAKICTH Teuii, TO:
® V+a — MIBUAKICTH IJIaB3aco0y 3a Tedi€ro;
® V—a — IMBUIKICTH IIJIaB3aco0y IPOTH Teuii.

Cxema 3amaui Ha KymiBJIIO TOBapiB

0 ®0000ccccse0000000000000000000000000000 0000000000000

3 Bu HaBuUMIMCA CTBOPIOBATHA MAaTeMaTHYHI MoJe i IPpUKJIASHUX 3a4ad Ta PO3B’A3yBaTH 3a4a4i 3a

Anroputm po3B’a3yBaHHA 3a7a4

. [IpoanasiszyBaTu ymMoBYy 3amadi (OCHOBHI BeJIWUM-

HU, 3B’S3KU Mi)K HUMU, BUMOTH 3a7adui).
CTBOpUTH MaTeMaTUYHY MOeIb (y BUTJIAAL TabIm-
i, pUCYHKAa, TEKCTY TOIIIO).

CkimacTu piBHAHHA OO 3amadi.

. PosB’s13aTu oTprMaHe PiBHAHHS.

IIpoananisdyBaTu oTpuMaHi pes3yJbTaTH 3 OTJIAIY
Ha YMOBY 3ajadyi.

. 3anucaTy BiAIIOBiOb.

Cxema 3amaui Ha 3amIuc 4HcIa

®eccccccceseccccreecccereecscrroeccccroccceseeccccreecccee
.

: i Uudpa Lincbpa 3HaueHHs
! pecdTKis OfMHMLb umcna

I unciao x Y 10x+y

IT wmcio : -

: H H .
0000000000000 0000000000000000°000000000000000000000000000000

Cxema 3ajadi Ha CIIIBBIIHOIICHHS YHCEJIbHUKIB
i 3BHaMeHHHUKIB Tpo0y

®eccccccceseecccrrecccerrecccrrrecccceoccceseeccccrccccccne
.

. 3HaueHHs
: i YucernbHuk 3HaMeHHHK
: npoby

Cxema 3amaui Ha MPOAYKTUBHICTh POGOTH

éITOBap x y A=xy

-II ToBap ' o
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i HicTb poBoT  poBotn  pobotn
‘Inpagisauk =~ p t o Vept
anamBHHK .............

Cxema 3amaui HA pyx
o P S . . UJB,,,AK,CT,, . l.|ac : Bm'CTaHb .
| | BT % NI D N

‘11 06’eKT | K
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KOHTPOJIbHA POBOTA

Bapianr 1

1 PoskiaziTh Ha MHOMHUKN KBaJpaTHUNI
TPUUJICH x2-2x-3.

B (x+1)(x—3) r (x+1)(x+3)
2 Cxoporits apib 2x+ , e xz1, x#-5.
x“+4x-5
A [ B r
1 x+1 x-1 1
x+1 x-1

3 Poskian KBagpaTHOI'O TPUUJIEHA ax®+bx+e
Ha MHOMKHUKUN Ma€ BULJIAL 3(x—9)(x+12) .
BusunauTe KopeHi KBagpaTHOIO TpHUUJEHA.

2
- 2x -1
4 YpiBHaHHi(zx 1) —6( i )+5=0 3miii-
x

CHEHO 3aMiHy =t . 3a3HauTe OTPUMAHE

X
KBajJpaTHe PiBHAHHS BiTHOCHO 3MiHHOI t.

5 CriJbKM KOpeHiB Mae piBHAHHSA 0?
x“+x
A b B r
WKomuoro Onun HBa Binpme
A A IIBOX

Ne 6

%" IHTEPHET-MOCUJIAHHS

- OujHtoBaHHs i BapiaHT 2 KOHTpOrbHOI pobo-
TM — BYMB. IHTEPHET-MIATPUMKY MiAPYYHMKA
6 3emesnbHa SiISHKA Mg OyAiBHAIITBA rapasy
Mae opMy IpAMOKYTHUKA. [loBKUHA AiTaH-
Ku Ha 8 M OinpIna Bifg ii mmpuHM, a maoIma
nopisuioe 48 Mm%, BubepiTs piBHAHHA, IO
BigmoBimae yMoBi 3amadi, AKIIO JOBKUHY
TiTAHKYM IO3HAYEHO uepes X M.

w
\V]
K
+
(\V]
&
_+_

X

1]
N
oo

x® +4x-12

x®-Tx+10

1) CroporiTh 3amanuii api6é Ta 3HAHAITH 00-
JIACTh OOIMYCTUMUX 3HAUEHb 3MiHHOI;

2) sHanAiTh 3HAUEHHS BUPA’y, AKIINO x =5,1.

24b% +Tab

ab
1) CopocriTh 3aganuii apio;

7 ITawmo BUpas

8 Iamo Bupas

o . o b
2) sHAUAITH OTO 3HAUEHHS, AKIIo —=0,25.
a

9 Posp’sxkirth piBHanHA x* —2x%-24=0.

10 IlIBuAKicTh Teuil piuKy JOPiBHIOE 5 KM /TO/.
MotopHa AxTa IIpoMIIJIa 3a TEUi€l0 PiuKuU
50 kM i moBepHyJIaca Hasal, BUTPATUBIIN

1 . .
Ha Bechb miaax 2— rox. 1) Criaaxith pis-

HSHHS JJId BUSHAYEHHS BJIACHOI IMIBUAKOCTL
SAXTHU, TO3HAUUBIIHY ITI0 IIBUAKICTh Uepes X.
2) 3BeniTh oTpUMaHe PiBHAHHSA 0 BUIJIAIY

9x2 -400x-225=0 , JUCKPUMiHAHT SIKOT'O
nopisHe D=168100=410%. Kopucryio-
YuChb HaBeJeHVMMU JaHUMU, 3Haf1,[{iTI: X.

Bonycne 3aBmaHHA. Po3B’AKiTh piBHAHHSA

Sro1l-—22  i4-0.
V3x-11
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§25

" CnpoLuyroum BupasM, :
nam'siTaite npo NOPSAOK AiM. :

258

(9, ]

NMOBTOPEHHA | CUCTEMATU3ALIA
HABYAJIbHOIO MATEPIANTY

1. PAULIOHAIJIbHI BUPA3MH

3HalaiThL 00JIaCTh JOONYCTUMUX 3HAUEHDb 3MiHHOI BUpasy:

5 2 21 -3

1) g Hm _mo3
4a+4 a-6 8—4m m?-4
3 2 5¢° 1

2) ——-——; 5) 5—- ;
x+1 5x-5 t2+2 12-3|t
3 1 4b b+1

8) —L 4y 6) -
2y-6 -9 56|-20 b%+16

Busnaure 3Hax gpoody:
8+a 4—

1) , axmo a>-1; 2) ==Y axmo y<-10.
a+3 y+3
O0uucIiThL 3HaUeHHS BUPAa3y:
2a+4
5 8x* +12t"
1) 5 , gAKMo a=-15; 2) %, Armo x=t=-1.
la—Z -2t° —3x
3

CupocTiTh Bupas:

0 (a+7 _a-7 } 14

: 3)(a+3_ 1 J:3a+3;

a-7 a+7 ) a*-7a a®-1 a*+a ) a*-a
1+L4
Tc _c—8. 84 : 1) m '
c+2 3¢c+6 %2_-8¢ l_m—l 1-2m
m

Posp’sxiTh 3amauy:

1) Yucenbuuk apody Ha 4 MeHIITNI 3a TOTO 3HAMEHHUK. SIKIIO
YyyceJbHUK 30iabInIUTU Ha 6, a 3HAMeHHUK — Ha 9, To mi-

.11 . . . .
cTaHeMo apib E 3HalIiTh TOYATKOBUM APio.

2) Onbra Ta CBiTsiaHa IIPaIfoOTh ¥ Kade IIIBUIKOTO XapuyBaH-
Hsa. Ha makyBaHHA KiTbKox rambyprepiB CBiTyiana BuTpauae
BABiui meHIe uacy, Hixk Oapra. CKiIbKHM yacy BUTpadac Ha
HmaKyBaHHA IIUX ramMOyprepiB KoKHa AiBUMHA, AKIITO PA30M
IiBuaTa MOXKYTH yHaKyBaTu ix 3a 4 XB?

O6umcaiTh 3HAUEHHA BUPAa3y:

-1
1) (272-3—9) .34, 3) 411-2%.2‘7-163;

257.0,5° .(53)5.
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IlobynyiiTe B omHill cucremi KoopamuAT rpadiku PyHK-

- 2 . . .
mii y=—— 1 y=2x-5. Busuaure 3a rpadikaMu TOUKH ix
x

IIeEpeTuny.

3HalgiTHL BifgcTaHb, AKY MNPOMAe COHAUYHUI HNpoMiHb 3a 4 c,
Ao mBuaKicTs cBitaa 300 000 000 m/c. 3anumIiTs BiAIOBiAbL

Y CTaHZAPTHOMY BUTJIAII.

2. KBAOPATHI KOPEHI. AIMCHI YUCHA

Ilo6yayiiTe B ofHili cucTemMi KoopauHaT rpadiku 3agaHUX
(¢yurmii. BusHautre KiJIbKicTh TOUOK IIE€PETUHY ITOOYZOBAHUX

rpadikis.
1) yzx2 iy=4+2x; 4) y=—x2 i y:z;
X

2) y=—x% i y=—x+3; 5) y=\/; i y=%
3) y=x% i y=—"; 6) y=—Vx i y=——.

x x
PosB’sa:xiTh rpadiuHo piBHAHHA:
1) x2=x+2; 3) x+5+x%=0; 5) \/Z—%xzo;
2) 2 o1, 4) x+2-3=0; 6)vx -2 =0.

X X X

O06uncIiTh 3HAUYEHHS BUPAa3y:

1217 g | 230,
16 25 64 49
1 > 2
2) 16-(—— 13) +—(4\/14) .
2 7

CopocriTh Bupas:

0,15m" /4 6 1
1) m3 riz : , akmio m>0, n>0;
0,3n m mn

2) V2,56-a%%'8¢% | axmo a>0, b<0, ¢>0.

x+1;

§25

( Oue. § 10

4 [ve. § 9

Y1 BIOOMO BAM?
Hanbinblua LWBMAKICTb, SKY 3mor-
N1 PO3BMHYTM MIOAM 338 JOMNOMO-
rOHO TEXHIYHMX 3aCObiB, CTAHOBMTb
39897 km/rop.

( Oue. § 10, 11, 17

( Oue. § 14, 15, 16

“Jab=Ja \b,a>0,b>0; :
b b
5

( a)zza, a=>0;

\/a72= a|={a, akmo a >0,

—a, axmoa<0



NoBTOpPEHHS

5 CupocriTs Bupas:

1
e ST D O G|
2 (VIT-V5)(2VTT+48); 5 (V7245
3) %(8—2\/5)(8+2x/§); 6) (3\/6__%\5)2,

6 BumeciTh MHOMKHUK i3-IiJ] 3HAKA KOPEHS Ta CIIPOCTITL BHUPA3:
2
9(5+¢t
Ove. § 14, 15 ) 1) 9Wm® , axmo m<0; 3) % Akmo ¢>12;
1| 2 (n—6)*
2) . 36(y—4)" , akmo y>4; 4) ———~—, axmo n<6.
2

(6-n)
7 CxoporiTh api6:
2 5 a+4+a 8+\/£
1) L2, 3) ———; 5) ————;
Ive. § 16 > N ) 16 NG
2 m—\/2m; " y+6\/§+9; 6) 7—\/5.
m 9-y 37 -6

8 3sinmbHiTHCA Bif ippaliioHAJIBLHOCTI B 3HAMEHHUKY LPOOY:

4 m+5 21
1 ; 3 ; 5 ;
) Joa ) Tmis ) Nzt
9 x2 : 4 a-b : 6 40 .
) e ) Jaidh ) Js5 15

9 OOCuwnciiTh 3HAUCHHS BUPA3Y:

ﬁl Aue. § 14,15, 16 ) 1) \/(5_2\/?)2 +\/(2ﬁ_3)2; 2) \V742-242 ; 3) V662+992 .

iesecceccoeeccessssssssssnannes . 10 CHpOCTiTI) Bnpas:

ot =fal 8 _, 8 . g e b
Ja?=0% = Jla=b)(a+b); 25 2+V5 Ja+o o b’

§ 9 9 9/ 9 9 § 11 _ 11 . \/;+3_\/;_3

; \/(ak) +(bk) =\/k (a +b )Z g 2) 1_2\/§ 1+2\/§ s 4—) \/;_3 \/;+3 .



1)

2)

3. KBAAPATHI PIBHAHHA

CxopoTith apib:

2 2
t°—t-12 3x° —-Tx+2
D —— 3) 54—
t2-16 3x%+14x-5
x%+6x+9 t? +t-56
4x+12 22 +15(—-8

Busnaure, mpu sKoMy 3HaU€HHi M OAUH i3 KOPeHiB piBHAHHA
3x2—Tx+m=0 nopiBHIOE —1.

Buznaure, npu aKkoMy 3HaUeHHIi £ OJHUM i3 KOPEHiB PiBHAHHS
. 20
2x% +3kx-2=0 ¢ Yueso0, 1o cranoBuTh 30 % Bifg —?.

BHaAITh yci 3HAYEHHS M, IPU AKAX piBHAHEA 2x2 —5x —5m =0:
1) He Mae KOpeHiB;
2) Mae onuH KOpiHb (X; =X, );

3) mae gBa pisHi KopeHi (x; #X,).

<o Gkwo D <0, TO piBHSHHSA HE MAE KOPEHIB.
* Skwo D=0, To piBHsHHA Mae opuH Kopitb (X; =X,).

* Jkwo D >0, T piBHSHHS Ma€E ABa Pi3Hi KOpeHi (xl # xz)

He posB’asyioun piBHAHHSA 5x%—x—2=0, sHaAAITE:
1 1
1) —t

XXy XXy

2) xZ+x3; 3) x+x5.

Po3B’sa:kiTh piBHAHHS:

8x°+x  Bx +17 _2-Tx

: 3) 9y* -37y%2+4=0;
4 10 5 ) y 4
2
serl2 o, 4y 1022 o0,
2x" +5x-12 9-y

5) (2t2+1)2—4(2t2+1)+3=0;

4 3 4
6) 2 + 2 = 2 ;
1-9x x+3x 1+9x” +6x
12
) yP+y-3=—""—;
y +y-2
8) x(x-3)= 12

(x—4)(x+1) )

§25

( Ous. § 2, 22

:-'Zl.xz+bx+c=a(x—x1)(x—x2),
a#0, X, Xy — KOpeHi KBap,-§

: paTHOro TpuineHa

- Teopema Bieta ans piHsiHHS
ax? +bx+c=0, a#0:

KBappaTtHe piBHsHHS
ax?+bx+c=0, a#0, :
—b+JD
—
ne D=b%—4ac — puckpn-
MIHaHT KBaPATHOTO PIBHAHHS.

MaE KopeHi X; 9 =



NoBTOpPEHHS

[ve. § 24 )

41 BIJOMO BAM?

Bari (aHrn. buggy) — TtpaHcnopT-
Hi 3acobu, WO MatoTb KOPCTKY
pamy, BenMKi Koneca, LUMPOKi LLIMHM
Ta MPMU3HAYEHI Ans KaTaHHA Mo nic-
Ky Ta nepeciyeHin micuesocTi. lc-
Topis Bari noyanacs B 50-Ti poku
XX c1. B AMmepuui. B koHcTpyKUji
6ari NoefHYOTLCS BUCOKI TEXHOMO-
rii i HaMnpocTiwi piwenHs. CyyacHi
6ari MOXyTb dhopcyBatn bpoay 3a-
BriMbwkn po 700 mm, «nepena-
3UTH» Yepe3 Ha3eMHI MepeLLKoau
3aBBuWwKM 0o 600 MM, nigHiMaTUCS
Ha KPYTi CXMIK (3 KYTOM Haxuny
po 70°).

262

7 Posp’sxiTh 3amaui:

1) Ha momomanHA mucTaHIii 3i MITyYHUMU HepenrKogaMu Ha

b6ari BigBogmimocsa 60 xB. CKIamHICTL KOMKHOI IIePeIIKo-
oy OyJI0 HmiABUINEHO TaKUM UYMHOM, IO B cepeqHLOMY Ha
ii momoJlaHHS Temep BUTPAUYaEThCA Ha 2 XB OijbIle, HixK
IO YCKJIaAHEeHHs. SHAHAITh IMOYATKOBY KiJbKiCTh MITYyY-
HUX TEePeIIKon, AKINO ITicJad yCKJIaZHEeHHSA iX KiJabKicTb
3MeHINUJIU Ha 1, a yac Ha HOAOJIaHHSA Bciel aumceraHIril
He 3MiHUuBCS.

2) Exckypcia B Myasei mokosany mana TpuBatu 80 xB. Aje

BUSIBUJIOCS, 1110 TPU i3 3aIlJIaHOBAHUX AJIS O3HAMOMJIEHHS Te-
MaTHUYHUX 3aJiB 3aKPUTO AJid BigBigyBauiB. Tomy Ha orysam
KOJKHOTO 3 iHIIIMX 3aJIiB OyJIO BiBelIeHO B cepegHLOMY Ha
6 xB GinbIrre. Ky KimbKicTh 3a1iB BiABigaIu eKCKypCcaHTH,
AKINO TPUBAJIICTh eKCKypcii He sminuaacsa?

3) IlaTpyabHUE KaTep IPOUIIOB 72 KM 3a TEeUi€l0 PiuKU Ta I10-

BEepHYBCSA HA3aJ, BUTPATUBIIN HA BECh IILIAX 7 rof. SHAHTITE
BJIACHY MIBUJIKICTH KaTepa, SKI0 HMIBUAKICTh Teuil piuxku
IopiBHIOE 3 KM/TOM.

4)*Ycepenuny cynHa yepes TPIIMHY HAaIXOAMJIA BOJA 31 IIBUI-

KicTio 6 a/c. Koo 06’eMm Bogu BcepennHi cyaHA CTAHOBUB
840 51, yBIMKHYJIN ABi IOMIIN 3 OJHAKOBOIO IIPOAYKTUBHICTIO
(y a1/c), aki mouanm BigkauyBatu Bomy. Kosm 06’eM Bomu
3HU3UBCS HAIIOJOBUHY, OAHY TOMIOy BUMKHYyJIu. [IoKku Bce-
penuHi cyama OyJia Bojga, TPIIlIUHY He JiaTajJau, TOOTO Boma
MIPOJIOB}KYyBaJIa HAAXOANTH 3 Ti€I0 CAMOIO IMBUAKICTIO. ¥ CIO
BOZY, IIT0 OyJja BCcepeauHi cyaHa, Bigkauanu 3a 135 c, micias
YOTO0 TPIIMMHY 3ajaTanu. 3 AK0I0 IMBUAKICTIO (Y JI/C) KOMKHA
IIoOMIIa BigKauyBaJia BOAy?



KOHTPOJIbHA POBOTA Ne 7 WHTEPHET-HOCMHAHHQ

- OujHioBaHHsl | BapiaHT 2 KOHTpornbHOI pobo-

Bapianr 1 TM — OMB. IHTEPHET-MIATPUMKY MigPY4HMKA
: . 10a°
1 Croporirs api6 ra 6 3BinbHITBECS Bif ippallioHaJIbLHOCTI B 3HAMEH-
15

L LIIITTPRTIOPPITOPY . HUKY IPO0Y ——.
A : B S N

2 > > 2 A b B r

a’ a® a? a®

7 BusHauTe cyMy KOPEHiB PiBHAHHS
x%+8x-5=0.

5 CkinbKU KOpeHiB Mae piBHSHHS

2
xx-12 g, 10 Cupocrits Bupas 32 —+/18.
x+4
A b B r YA 3 B r
| $KomHOTO Onuu IBa B;J:;L;e P14 32 J2 2.3



NoBTOpPEHHS

11 Bubepits Bupas, y axomy uncygo 12000 3a-
OrcaHe B CTAaHZAPTHOMY BUTJISAMII.

12-103 120-102  0,12-10° 1,2-10*

13 ToBemiTh TOTOMKHICTH

: =—, a#313.
5

a®-9

a 2 ) 5a’+5a+30 1
a-3 a+3

14 OGuuciiTh:

B2 (V1Y
4 Js-2 |’

15 Posp’sxiTh piBHAHHA

2x% 15

x—1 _ 2x+1

x%-4x+4 x2—2x_ x

. 22

16 Bimowmo, mo M =————.

243 -1

1) 3BinbHiTHCA Big ippalioHaJIbHOCTI B 3HA-
MEHHUKY IIOJaHOTO IPo0y.

2

2) BukonatiTe mii: - .
(2v3 +1)2 2y3 -1

17 Oasa :xypHaIy KOMeH i3 1Box (gororpadis
mae 3pooutu 240 ¢ororpadiit sukoi mpupo-
nu. [onua nepiuit pororpad podous x ¢o-
Torpadiit, a gpyruii — #Ha 10 dororpadiii
Ginprre. [Ipyruii (pororpad 3akinuue poboTy
Ha 2 mui pamimre.

1) CkanamiTh piBHAHHS IJId BU3HAYEHHSA X.

2) Busnaure, ckiabku QoTorpadiii podus
KOKHUN (poTorpad IomHH.

2
18 Po3B’sakiTh piBHAHHSA (xz —3) +x2-3=2.

BonycHe 3aBmanHA. [[laHo QPyHKITiIO
ye 6/x —12
x\/; -2x

1) 3uaiigiTe o6aacTh ii BUBHAUEHHA D(y) .

2) IlobynytiTe rpadik 1miei PyHKITiI.

264



BiANOBIAlI AO 3ABAAHDb

KontponsHa po6ota N2 1

Bapiant 1. 1. B. 2. B.3.T. 4. B. 5. A. 6. T. 7. % .

—_6: x+y=28, . N
8. ( 6; 1) .9.1) {x—y:6; 2) 171 11 renedonis Big
noBigHO. 10. 2) mpu 3< x <6 . BoHycHe 3aBgaHHs: 0; 3.

KoHTtponbHa poboTta Ne 2

Bapiant 1. 1.B.2.T.3.B.4.B.5.A.6.T. 8. x+3x° _ .

12 1 *
. 10.

c-3 n-1

9. ; 10. BoHycHe 3aBpaHHs: —4,1.

KoHTtponbHa poboTta Ne 3
Bapiant 1. 1. B. 2. A. 3. B. 4.T. 5. B. 6. T". 7. —10.
9.1) 1200 B 1200

50 50+ x
BoHycHe 3aBgaHHa. 19.

=4;2)10.10. D(y): x#0, x#2.

KoHTponbHa po6oTa N2 4

Bapiant 1. 1. A. 2. B. 3. T. 4. B. 5. B. 6. B. 7. 176.

8.—-2.9.-2;1.10. —L ; —1,8. BOHyCHe 3aBfaHHS. 5.

Ja

KoHTponbHa pob6oTta N2 5

Bapiant 1. 1. B. 2. A. 3. 5. 4.B.5.B.6.T'. 7. R
1-+/6 6

6 1
3)100r.10.1) x;=-1, x,=-5; m=——_. boHycHe
3aBgaHHa. —12; 0. 3

! . 8.3; —5.9.1) x2+4x-2700=0; 2) 50;

KoHTtponbHa po6ota N2 6

Bapiant 1. 1. 5.2.1". 3. A.4.B. 5. A. 6.5.7.1) ,

x#2, x#5; 2) 111. 8. 1) 24247; 2) 13. 9. +6.
a

10.1) 50 +i: Zi; 2) x =45 . bBoHyCHe 3aBAaHHS.
x+5 x-5 4

x=5.

KoHTponbHa po6oTa N2 7
Bapiant 1. 1.T.2.A.3.5.4.B.5.5.6.T.7.A.8.B.9.T.

1 1
10. B. 11. I'. 12. T. 14. — . 15. 3; ——.
2 3
4 240 240
16. 1) 2(2\/3 +1). 9) —— . 17.1) 222 _ -2
11 x  x+10
2) 30 ra 40. 18. *1, +2. BOoHycHe 3aBAaHHA

1) D(y)=(0; 4)U(4;+<>o) .

po3Aain 1

.................................................... §1

3aBfaHH4 i3 3ipkoto. IIpaBuiabHi TBepmKeHHA — 3, 4;
HeIpaBUJIbHE TBepAKeHHa — 1, 2, 5.

CamocrTiiHa po6oTta Ne 1
1.5.2.B.3.T. 4. A.5.B.6.1 —T'; 2 —B; 3 — A.
7. 1) sHaK «—»; 2) 3HaK «—»; 8. 1) x#+7; 2) —1.

JloMaluHE 3aBAaHHSA

1. 1) -0,25; 2) -2; 3) 1,2; 4) 24.

2.1) x#0;2) x#20;3) x#12;4)x#-1;5) x#-9;
6) x#8;7) x#x4;8) x#=x0,5.

3.1) x#20, x#3;2) x#1, x#16;3) x#-11, x#+£3;
4) x+14.

4. 1) «<—»; 2) «—»; 3) «+»; 4) «+».
5. 1) 4?”; 2) 2V 3) 483-80x; 4) 120(6-a)

.................................................... §2

3aBAaHHg i3 3ipkoto. [IpaBuibHE TBEPIKEHHA — 5}

HeIIPaBWJILHI TBepAKeHHA — 1-4.

CamocriiHa po6ota N2 2: 1. B. 2. A. 3. T. 4. T. 5. B.
5(3x —

6.1 —B;2—T;3—A.7.1)4; 2) 19. 8. 5(3x-a)

Math for Life. 3agaya «CTpaxoBi KOHCYNIbTaHTH»:
1. Biranii#t, 213. 2. Birauniii, Codisa, Onena, AHTOH.
3. 136. 4. Cepena, 97.

JloMallHE 3aBAaHHSA

1. 1) 52 .9 b : 9x+1 : a+6 . 5) 3x—y :
2y 2+b 9x -1 a-6 y
6) -7y
x+Ty
5 -3b b(4b-3
2. 1) 181;172 . 2) a(za 2); 2( ) :
8a’b a®-9b 16b% —24b+9
2 2
4) 49x" -y )
49x2+14x+y2
3.V 2% pasy; 1) 2,4; 2) 2,5.
x+2
3
1
a 182 28 5 g Y 5 L
p-5 (x-1)° 27 25

6) 36.
5.1) 4; 2) 5; 3) 8.

6.1) %; 2) 0,5; 3) 0,25; 4) 5.
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Bignosigi
.................................................... § 3
3aBAaaHHg i3 3ipkoto. IIpaBunbHi TBepa:KeHHa — 3, 4
i 5; HempaBUJIbHI TBepI:KeHHA — 1, 2.

CamocrTiiHa pob6ota N2 3: 1. A. 2. T". 3. 5. 4. B. 5. T.
x+3

x-1"

Math for Life. 3apgauya «Crapran»: 12,5.

6.1 —bB;2—B;3—T.7.

JoMaluHe 3aBAaHHS

1. 1) X npu a#0; 2) 1 mpu x#2,25; 3) y—4 upu
a

y+z-—4;4) x5 opu x#-y, x#5.
x+y

:3)3—m +-2;4)ysnB+and -1
m

n

1 . 3
21)1+—;2)y* -
) 5 )y /2

1 9 1 3
3.1) —;2)1; 3 3 4 ;5)5;6
ik b b R L v
7)1; 8) y-2.
4. 2.
.................................................... § 4

3aBfAaHH4 i3 3ipkoto. IIpaBunbHi TBepa:kenHa — 1, 3,
4, 5; HempaBUJIbHE TBePIKeHHI — 2.
Math for Life. 3apgaya «TpiaTnoH»:
1 11
.| —+—+
(20 8v v+6
CamocriiHa pobota N2 4: 1. A. 2. B. 3. B. 4.T. 5. B.

11
) ron. 2. IE rox. 3. He morpamnus.

6.1 —B;2—T;3—B.17. 4 .
m+5n
JloMallHE 3aBAaHHS
b 8y x+6n 9-nb
1.1) —;2) —; 14) —;5 . 6 .
)53 )3 ) ) 6 =
3
7 2m Zy : 8) 5ax” +56b .
8y 12x
2.1) 4x3(x—y); 2) 5(a+b)(a—b)2.
3. 1) —— uopu a#2, a#0; 2) npu
a-2 a+3

a#z-3, a#0; 3) npu b#2, b#-5;

b
(b+5)(v-2)

4) mpu b#3, b#—1;5) S
x+3

mpu x #13;

3
(b-3)(b+1)

6) 2 pm brtd; ) 8 npm nztd; 8)
b-4 n—-4

a+4b
npu a#4b, a#-4b.
2 2
41 22 S T8 -——4) 5 ——;
1 -2 n+l m+2 x+y
2
6) -~ 7)b; 8) x.
m+n

266

5. 5 + 5
v-3 v+3
6 1 4 9 3 3 i 4 4a+5
-1 +5’)n+8’)xy’)4a5
.................................................... § 5

3aBfaHH4 i3 3ipKoto. [IpaBuabHi TBepmKeHHa — 1, 5;
HeTpaBUJIbHI TBepmKeHHA — 2, 3, 4.

CamocriitHa po6bota N2 5: 1. A. 2. T. 3. B. 4. B. 5. B.

6.1—T;2—B;3—B.7. —>;50.8 -2+20 . 4
x+4 4b
Math for Life. 3agauya «BurigHa nponosuuisin:
1. 5.2 340. 3. 264.
q

JOMaluHE 3aBAaHHSA

8 5 18 4
1.1) —;2) —;3) —;4) —.

) 7D 78 i) o
2.1)1npu y#-9;2) — mpn x#0, mzn;3) ——2
) pry 70 TP ’ ’ b+6
pu b # 16 ; 4) —%.
2 12 32 6_27

3. 1) ) 2 ;2) 2721 ;8 6253?5 4 ; 729359(.:/ 18 °

64y d 16x""y 512m™ n

4 6 1x2y® 915,70

4.1) x4 52) - c1s;3) 8x1y4 34) - ] kzo 25 °

16y 27d 64a 243x

1 8 1
5.1) =52 L) ¢ 6"

n X

3
6.1) 3¢ opu c#0, x#0; 2) d—z npu c#0, d#0;
x c

6
3) 5 opu a0, m#0; 4) 8cx npu c#0,
5a'm 45y
x#0, y=0.
2 y-11 x—y
7.1) k; 2) —; 3) — ; 4 .
VB 2) =5 8) Lo ) S

8. 1) 46 rpu; 2) 1104 rpu; 3) 770 rpwu.

9.1) b=4a; 2)x——y 3) y=""% gy m= Y

.................................................... §6

3aBfaHH4 i3 3ipKolo. Yci TBepI:KeHHSA IIPaBUJIbHI.

Math for Life. 3apaua «BinbHWi 4ac»:
1. 900-5¢, . 2. 800. 3. 50 %.

CamocrTiitHa po6oTta Ne 6: 1. B 2.65.3.A.4.T.5 A.
6.1 —A;2—B;3—B.7. —; 6,4.
JoMaluHE 3aBAaHHSA *

. 4c+k
m de-k




12y—1;2) 15y-3

4 16

y _

4.1) y-2;2) —; 3 —;4 -n.
)y=2i) i 8) S =i d)

2. 1)

; 3) —5 4) -12.

5.1) 272 rpu; 2) Ha 68 rpH MeHIe; 3) 476 rpH; 4) Ha
204 rpu menie; 5) 10 proxksakis.

.................................................... §7

3aBAaHHg i3 3ipKoto. IIpaBuabHi TBepmKeHHa — 1, 2,
4, 5; HempaBUJIbHE TBEePIKeHHI — 3.

Math for Life. 3anaqa «Call-ueHTp»:

1221)— 2)2+— 3. 9415300
X

CamocriiHa po6oTta Ne 7: 1. B. 2 T.3.B.4. A. 5 A.
6.1 —T,2—A,3—B.7. —? 8. 4.

4. x=5.5.270.

JoMaluHe 3aBAaHHS

1. 1) —5; 2) —6; 3) 1; 4) —7; 5) KopeHiB Hemae; 6) KO-
peHiB HeMmae.

2. 1) 3; 2) KopeHiB HeMae; 3) 4) ——

3. 1) 7; 2) kopeuiB memae; 3) 6, 4) KOpeHiB HeMae€.

5 4
4.1)28;2)7;3) —; 4) —.
) ) )11 )7

5.1y L, L 1.9 L 1.5 1 1 1.
40 x 40 20 «x 20 x 12

4) 30 xB

.................................................... § 8 e

3aBAaaHHg i3 3ipkoto. IIpaBuabHi TBepaAKeHHT — 1, 2,
5; HenpaBuiabHI — 3, 4.
Math for Life. 3apaua «Cepu.esm“i pMTM»' 1,104-10°.

JoMmawHe 3aBaaHHg 1. 1) 4—9 2) —3 3) é; 4) 3;
5) 28; 6) 54; 7) 32; 8) 32.

1
2-1)—2)— ) )E’) )%

3.1) m_z _1 ; 2) 4x? ; 3) min~ 2, 4) x3y ; D) a_6b2;
6) 4x(a+b)”

4.1,9-103.
a2 y3 10
5.1) ab; 2) x3y%; 3) —54) —;95) —;6) —;
.2 . b x a x
7 s 8) o °
b x

6.1) x5(7x3+1); 2) x7(x4+5); 3) x_s(x3+7);
4) (52t +1)5 5) 27t (4x-6+x°);

6) x‘6(1+2x9—8x4); 7) x‘5(3—x13+2x5);

8) x_4(x5+x4—8).

Bignosigi
7. 31072 KT} 3102 KT} 1073 KT 102 xr.
.................................................... § 9

3aBfaaHH4 i3 3ipkoto. [IpaBuabHi TBepI:KeHHA — 3, 4,
5; HempaBUWJIbHI TBepa:KeHHa — 1, 2.

Math for Life. 3aga4ya «3anacu npicHOI Bogu»:

1. 2,4-107; 1,05-107; 9,3-10%; 3,4-10°.

2.1)Y ~2,6-102 pasiB; 2) y =2,3 pasm.

CamocriitHa po6ota N2 8: 1. B. 2. A. 3. B. 4. T'. 5. A.
6.1 —B;2—B;3— A.7.25.8. b%; 108.
JOMaluHE 3aBAaHHS

1.1) 5,7-10%; 2) 4,1-10%; 3) 3,7-107°; 4) 5,76-107*.
2. 1) 3,2-10'° Gaiir; 2) m=5-10" xr

3. 1) 4,95-10% kxam; 2) 2,52-10% kxaui;

3)y =3,2-10 pasy; 4)y ~9,9.102 pasis.

4.1) 18; 2) —17; 3) 16; 4) 7.

5.1) -9; 2) 8; 3) —13; 4) 22.

§ 10
3aBfaaHH4 i3 3ipkoto. [IpaBuabui TBepm:KeHHa — 1, 3,
4, 5; HeTpaBUJIbHE TBEPMKeHHI — 2.
CamocriiHa po6ota N2 9: 1. B. 2. T. 3. B. 4. A. 5. A.
6.1 —T;2—b;3—B.7.1) 2,5; 2) 1poXoaAUTH.
8.1) D(y):x#0, x=-3.
Math for Life. 3agaya «TenecoHHi po3mMOBUY:
1. £=8400. 2. 140. 3. 420 xB. 4. IIpaBunbpHMIII.
JloMallHE 3aBAaHHS
1. a) 1) —1; =5; 5; 1; 2) —1; =-2,5; —5; 5; =2,5;
=1,25; 1; 3) mpu x>0; 4) upu x<0; 5) y(2)>y(5);
y(2)-y(5

6) y(-4)<y(-5); D y(- L5()>0;

o(-3)

1

—2; _1E; —1; 3) npu

4)<y(—3) ;

3)-y(4)<0;8) -
0)1)1; 2; —4;-1; 2)1; 2; 4; —4;
x<0;4) apu x>0; 5) y(3)>y(2); 6) y(—
y(2)-w4) _,
S
v 7
2.1) (-4;-1), (4); 2) (-1).

3. 1) IIpoxoauts; 2) mpoxoauThb; 3) k=-48; 4) He TIpo-
XOIOUTh.

7) y(-4)-y(5)<0; 8) -

PO3AIN 2
§ 11

3aBfaHHg i3 3ipkoto. [IpaBuabHi TBepmKeHHa — 2, 3
i 5, memmpaBuabHI TBepmKeHHsa — 1, 4.
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Bignosigi

Math for Life. 3apauya «MapKeTHHI»:
1. 100 Ttuc.; 2. 20; 3. n=t2; 4. 2500 rTuc.
JoMaluHe 3aBAaHHS

2. 1) y(0)<y(2); 2) y(-4)>
1) y(0,9)—y(—%)<0.

3. 1) Ogna; 2) soamoi; 3) (-3;9), (3;
(2;4).

4.1) (-3;9), (L1); 2) (1;1).

5. 1) OBa; 2) ogun; 3) —1; 1; 4) 1.
6.1)-2;2)-1; 3) -3; 2; 4) —-2; —1.

§ 12

3aBpgaHHg i3 3ipkolo. Yci TBepaskeHHs, Kpim 1, mpa-
BUJIbHI.

y(0);5 3) y(-8)>y(-2);

9); 4) (0;0),

CamocriiHa po6ota N2 10
1.7.2.A.3.5.4.T.5.A. 6.1 — B, 2 —
7. x,=-4 1 x,=-1.8. x=-23.

A, 3 — B.

Math for Life. 3agaua «Miya 3 MopenpogyKTammu»:
1. «Cimetiny». 2. «Crangapty». 3. «CranmapraHa»
oima — 28,26 r. o., a «Cimeiima» — 50,24 r. o.

JoMaluHe 3aBAaHHS

6 2
1.1)9;2) 0,8; 3) —; 4) 1—.
) 9; 2) ) Y1

2.1) -3; 2) —9; 3) —19; 4) 93.
3.1) 38; 2) 10; 3) —5; 4) 48.
4.1) 56; 2) 7; 3) 15; 4) 7.

5.1) 16; 2) 25; 3) 0,04; 4) 0,49.
6.1) 36; 2) 25; 3) —46,5.

§ 13
3aBfaHHg i3 3ipkoto. [IpaBunbHi TBepaKeHHT — 3, 4,
HeNpaBWJIbHI TBepIKeHHA — 1, 2.

CamocriitHa pobota N2 11
1.7.2.65.3.A.4.B.5.T.6.1 — 5,2 —B,3 — A

7. —J64 <61 .8. = 0,(15)> ‘f

Math for Life. 3apava «I10|3m<a B MApLUPYTHOMY TaKCi»:
1. 24 kM. 2. 10 rpH. 3. 18 xB. 4. 2 MapIUIPYTHUX TaKCi.

JlOMaLLHE 3aBAaHHS
1.1) 0,(3); 2) 0,(18); 3) 0,9(4); 4) 0,2(87).
5 16 13 26
2.1) —;2) —;3) —;4) —.
) 9 ) 99 ) 0 ) 55
3.1) a>b; 2) k>m; 3) c>n; 4) x<y; b)) a<m;
6) b>k; 7) a<c<b; 8) y<z<x.

§ 14
3aBAaHHg i3 3ipkoto. Bei TBepmikenua, kpim 5, mpa-
BUJIBHI.

268

Math for Life. 3apaua «Takci»:
1. «OnTumanbHe». 2. 24,9 rpu. 3. 71 rpu. 4. «BpaBo».

JOMaluHE 3aBAaHHSA

1.1) 3; 2) 10; 3) 15; 4) 55; 5) 56; 6) 34; 7) —2,4; 8) —3,5.
2.1) 1,4; 2) 1,5; 3) 4,8; 4) 8,8.

3 m|; 3)a; 4) 5b.

4.1) 9; 2) 49; 3) 27; 4) 16.

5.1) 7y'8; 2) 2n%°; 3) 19, 4) 2%

[

6

1) y+4;2) 1-a; 3) 2-x;4) x+5; 5) 5(t+6);
) c=1;7)-1;8) 1.

§ 15
3aBpfaHHg i3 3ipkoto. Bei TBepmikenHA, KpiMm 5, mpa-
BUWJIBHI.

Math for Life. 3apaua «TpeHa)kepHui 3an»:
4. YacroTra nmyJabCy OPUUIILJIA A0 HOPMU MEHII HixK
3a 6 xB.

JloMaluHE 3aBAaHHSA
1. 1) 140; 2) 15; 3) 60; 4) 42; 5) 1,75; 6) 2,88.

2.1) 27; 2) 28; 3) 35; 4) 45; 5) 9JT ; 6) 1543 .
3.1) 10; 2) 2; 3) 3; 4) 28; 5) 45; 6) 210.

4.1) 5Jc, me ¢>0; 2) 7/n , ne n>0; 3) 20y ,
me y>0; 4) 14k , ne £>0; 5) 8J/-b , ne b<0;
6) 6/-m , ne m<0; 7) 4\/a_b=4\/m\/|7, neaib
MAaioTh oauH 3HaK; 8) 30./—np =30\/m\/|7,,aenip

MaloTh Pi3Hi 3HAKU.

2 6 12 17 2 4 1

5. 1)4g;2) 7;3) 6;4) %;5) §;6) 7; 7) 15;
8) 1.
6.1)5; 2) %; 3) 1; 4) 3; 5) 108; 6) 336.
7.1)%,2)—’31,3) ‘/j’g,z;) \/i,s) ‘/\/;
6 N7 S gy

NET R RN ETY
................................................... § 16 corvrrerernes e

3aBpfaHHg i3 3ipkoto. Bei TBepmikennsa, kpim 4, mpa-
BUJIBbHI.

Math for Life. 3apgaua «TecT npu npuioMi Ha poboTy».
Tak, Oyme IPpUAHATUN HA POOOTY.

JloMaluHE 3aBAaHHSA

1.1) 11Je 5 2) 8Jm ; 3) —7\fy ; 4) -8k .
2.1) 11Jx ; 2) —144¢t ; 3) —23a ; 4) 26+/2n .
3.1)1; 2) 0,2; 3) 442 ; 4) 4.

4.1)3; 2) —4; 3) 7; 4) 30-62 .



5.1) 8; 2) 51; 3) 871242 ; 4) 36.

6.1) =150 ; 2) —v5r2 ; 3) —/50 <—/49; 4) -2.5 .

1:9) a- . y+x/7 \/g+1
7.1) V10 -1;2) a—+/17 ; 3) (y_ﬁ) 3(\/3__1).
6f

: 2) 810 ; 3) 3419 -12; 4)\/_

3 4)

8.1 —

................................................... § 17
3aBpgaHHsg i3 3ipkolo. Bei TBepaikenHs, Kpim 5, mpa-
BUJIbHI.

CamocrTiitHa po6oTta Ne 12
1.B.2.T.3.A.4.A.5.B.6.1 —B,2 —T,3 — A,

‘/_ :2) V11 +3, 8. 14.

7.1) ——

Math for Life. 3agaya «MOpoO3HBOX:

1.500; 2.16 °C; 3. n= \/t_ ; 4. 600. 5. Tak, IpaBUILHUIA.
JloOMalLlUHE 3aBAaHHSA

1.1) V11 >/8 ;2) 3<+/10; 3) 23 >3;4) 4<25 ;
5) §\/£<%\/§; 6) i\/so <%\/ﬂ.

2.1)1; 2) 3; 3) 4; 4) 4; 5) 4; 5; 6) 3; 4; 5; 6.

3.1) a=\a,-c; 2) c=\/E; 3) g=,2CW, .
m

4. 1) IBa; 2) :xomuO1
5.1)1; 2) 9.

po3Aain 3

§ 18

3aBfaHHg i3 3ipKoto. [IpaBunrHi TBepAKeHHT —1,
i 5, HempaBuJIbHE TBEPIKEeHHA — 4.

Math for life. 3apgaua «MopcbKa eKcKypcisan. ¥V Toii 1eHb,
Ko HeMmae Teuii. Po3s’asannsa. Hexaii s — BifcTaHb
o MOpIo Mixk myHKTaMu A i B, v — BJIacHa IIBUJ-
KicTh KaTepa, u — mBHUAKicTb Teuii. Toxi (v+u) —
MIBUAKICTH KaTepa 3a Tedi€elo, i (v—u) — IIBUAKICTH
Karepa npotu Teuii. Hac, BUTpaueHni Ha MPOXOAKEH-
Ha Mapuipyty A — B — A y Toli JeHb, KOJU HeMae
. s § 2s
Teuii, jopiBHIOE T} =—+—=—.
v v v
Ha IPOXOJKEHHA TOTO CAMOT0 MapIIPYTY, KOJIU € Te-

Yac, BuTpaveHuu

. . s s 2sv
uig, popisHIOE T, = + =
v+u v—u vV —u
mo BeqmuuHu 1y i T, , And nporo sHaiizemo ix BigHO-
T, 2s  2sv v?—u® 2 .
mIeHHs, — = —: = =1 -——- OcKinbKH

2 2 2
T, v v°-u v v

. ITopiBHse-

2

u
1-—-<1, 10 T} <T,. Orxe, Ha IPOXO/KEHHS MapIL-
v

Bignosigi

PYTy KaTepoM y TOH eHb, KOJIU HeMae Teuii, yacy Bu-
TPadyaeThCA MEHIIIe.

JloMaluHE 3aBAaHHSA
1. 1) a=-7, b=1, ¢c=6; 2) a:%
3) a=-9, b:%, c=0.

, b=0, c=-2;

2.1) %xz _2,5x-8=0; 2) —3,3x2+9x—%=0.

3.1) 7x2-3, a=T7, b=0, ¢=-3; 2) 2x2-29x+18,
a=2, b=-29, c=18; 3) 75x>-26x-27, a="75,
b=-26, c=-217.

4.1) 7; 2) 2,4; 3) 5.

§19

3aBfaHHg i3 3ipkoto. Bei TBepaikenHsa, kpim 4, mpa-
BUJIBHI.

Math for life. 3agaya «dacyBanbHO-NaKyBanbHMI ABTOMAT»:
1. x+10. 2. x2-10x-1200=0. 3. 30. 4. 3a 50 x=.
JlOMallLHE 3aBAaHHS

1. 1) —5; 0; 2) —4; 0; 3) —0,1; 0; 4) —-2,5; 0.

2.1)-9; 9; 2) -3; 3; 3) —%; %; 4) -3; 3.

3. 1) 0; —4; 2) KopeHiB Hemae; 3) \/5—4; -5 -4
4) 7-2; J2+7.

4.1) (x-3)(x+3)=40; 4 i 10;

2) (8x-2)(3x+2)=896; 28.

§ 20
3aBfaHH4 i3 3ipkolo. Bei TBepaiKeHHA IPaBUIbHI.
CamocrTiitHa poboTta N2 13
1.B.2.B5.3.T.4.B. 5. A. 6.1 —A,2—B,3 —B.
7.11. 8. —15; 45.
Math for life. 3apaya «XyQ0XKHS BUCTaBKa»:
1. 15. 2. 14. 3. 47 xB. 4. 21.
JloMallHE 3aBAaHHSA
1.1)-15; -1; 2) -2,25; -0,25; 3) -6—-+42 ; -6+/42 ;
5—-1/65 5+4/65
4) ; .
2 2
2. 1) -6; 4; 2) -3; 0,5; 3)

—6—\/5_ —6+\/ﬁ‘
6 ’ 6 ’

4 12151512,
3 3

3. 1) 3; 5; 2) —2%; 2;3) L, 1; 4 M;

7 ’ 2
J6 ++10
—
4.1) -2; 4; 2) -7; 2; 3) 1; 14; 4) -2; —1,6.
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Bignosigi

§ 21

3aBfaHHg i3 3ipkoto. IIpaBuabHi TBepm:KeHHaA — 3, 4
i 5, HempaBUJIBHI TBepIKeHHA — 1, 2.

CamocrTiiHa pobota N2 14

1. A.2.B.3.T.4.B5.5.A.6.1 —B,2—A,3 —B.
7.1)196; 2) 2. 8. 1) x%+5x-24=0; 2) 3 xr.
Math for life. ?fa.uaqa «EKcKypcia o OcTpo3bKOl aKa-
AeMIn:

1. 15; 2. 6.

JdoMmaluHe 3aBAaHHS

1. 1) p=19, ¢=48; 2) p=-20, ¢g=84; 3) p=2,
x5=5;4) ¢=0,9, x,=1,5.

2
2. 1) 8; —9; xopeHi mMaTh pisHi 3Haxku; 2) —3; —E;

3
KOpeHi MaloTh pisHi sHaxku; 3) 4; 5 ; 00maBa KOpeHi
2
nonmatHi; 4) —% ; g ; 00uaBa KOopeHi Bix eMHi.
3.1) >0, ¢>0;2) b>0, ¢c>0.
1
4. 1) Hi; 2) max; 3) —9; 5; 4) 1; —?0.
5.1) x2+4x-21=03; 2) 9x%-71x-90=0;
3) 4x%2-2x-1=0;4) x> -2x-23=0.
6. 1) —14; 2) 40; 3) 1; 4) 49.

§ 22

3aBAaHHs i3 3ipKoto. Bei TBepAKeHHA IPaBUJIBHI.
Math for life. 3agaya «CTpaxoBa KOMMNaHisi»:
1. 18. 2. 12.

JoMaluHe 3aBAaHHS
1. 1) (x—5)(x+1); 2) HEMOXKJINBO PO3KJIACTH;
3) (8x—4)(x-1); 4) —(4x+11)(x-2).

2.1) x-6;2) 18,3 X284y *-3
x x—3 2x—-3
x—6 x+2
3.1) x—3; —6; 2) ; —3,1; 3) '
x-1
4) 2x+3 4+92
x-3 2
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§ 23
3aBpfaHHg i3 3ipkoto. Bei TBepaikenHsa, kpim 4, mpa-
BUJIBHI.

CamocriitHa pobota N2 15
1.A.2.T.3.B.4.A.5.6.6.1 —B,2—A,3—B.
2—x

T 83x-1

Math for Life. 3agaya «MaicTep-Knac ans niumenKepie»:

1. 12 xB. 2. 15 xB. 3. 6. 4. 30 xB.

JloMaluHE 3aBAaHHSA

1.1)-8; 0; 8; 2) -2; 0; 2; 3) —é; 0; 2; 4) —3; —1,5; 3.

; 3HAK «—». 8. 0;—6; —1; —5.

2
2. 1) —3; 2) 0; 3) Hemae po3B’A3KiB; 4) 23 .

3.1) -2; 2) 5; 3) 16; 4) 2,5.

4.1)-3; 5; 2)1; 6; 3) —1; 9; 4) —3.

5. 1) Kopenis nemae; 2) —3; —2; 2; 3; 3) —1; 1; 4) —1,8;
-1,6; -0,8; —0,6.

6.1)-1; 2;4;7;2)1; -2; 3) £1; £7 ; 4) £2.

§24
3aBfaaHH4 i3 3ipkoto. [IpaBuabHi TBepI:KeHHA — 3, 4;
HeTpaBUJIbHI TBepmKeHHA — 1, 2, 5.

CamocrTiiHa poboTta N2 16

1. x(x+6)=27; x=3.2. 2030 _3. ;4
160 160 1 5 ve
3. —— =—; x=80.

x x+16 3
Math for Life. 3apaya «Temnepatypa NoBiTpsn:
1. O 22:00 7 6epesnus Ta o 8:00 8 6epesnsa. 2. O 3:00
8 GepesHsa. 3. 6 rox. 4. —3 °C. 5. 3 3:00 mo 8:00 8 Ge-
pesHs, 5 rox. 6. O 00:00 ta o 6:00 8 GepesHs.

JloMallHE 3aBAaHHS

4 4
1.1) B_ % g x-3,9 N0 _N_5 15,
x x+2 x-5 x
3) 4.
2.1)£+ 25 =1,x=40;2)ﬁ+ (& =8, x=12;
x x+10 x x+3
3) Q— 60 =1, x=12; 4) ﬂ— 90 =4, x=9;
x x+3 x x+6
5)8x



ANNDABITHUA MOKAMXUYMUK

AJropuTM BUHECEHHS MHOMKHUKA 3-TiJ 3HaKa

KopeHs 162

— BHECEHHs MHOYKHUKA IIiJ 3HAK KopeHsd 166

— 3BeJeHHs APo0y M0 HOBOrO 3HAMEHHUKAa 23

— sHaxomxenua O13 Bupasy 45

— BHAXOMKEHHS CIIJIbHOTO 3HAMEHHUKAa
apobis 37

— po3B’sA3yBaHHA TEKCTOBOI 3amaui 242

— CKOpoOueHHs Apody 21

Apupmernunuii KBagpaTHUN KopiHb 123

— — — 3 HOOYTKY HeBil’ eMHUX MHOXKHUKiB 149

— — — 3i crenena 142

— — — 3 yacTku 154

Bupas apobosuii 11

— migkopeHeBuit 124

— partionanbpuaui 11

— migmit 11

Bupasu copsaxeni 162

Bigmimannsa paifioHaIbHUX APO6iB 3 OMHAKOBUMU

sHameHHUKamMu 30

— — — 3 pisHuMU 3HaMeHHUKaMu 37

BiacTtuBocTi cTeneHa 3 miauMm

noxkasaukom 81, 109

— QYHKIi1 y:ﬁ 97
X

— — y=x? 113

— —y=+x 174

Tinep6osia 96

Tpadix ymrmii y=- 96, 97

— — y=x2113

— — y=+x 174

HuckpuminauT 203

Hinenusa pamioHaabHUX OPoOiB 53

— apu@MeTUUYHUX KBaJApPaTHUX KOpeHiB 155
HdobyBaHHA KBagpaTHOTO KopeHA 124
HonmaBaHHA palioHAJIbHUX APOOIB 3 OMHAKOBUMU
sHamMeHHUKamMu 30

— — — 3 pisHuUMU 3HAMeHHuUKamu 37
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