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Illlanoeni 6ocomurnacruyi
ma 60CbMUKLACHUKW!

IIpomoB:xyeMo BumBUATH KypC MaTeMaTUKW, AKUH MiCcTHTHMeE IBi CKJa-
JIOBi yacTUHU — aJqzedpy i ceomempirn. [Jomomorxke BaM y I[bOMY IiJPYYHUK,
AKUN BU TPUMAaETe B PyKax.

Y migpyYHMKY BUKOPHCTAHO TaKi YMOBHi ITO3HAUEHHS:

'
,\\} — mpurajai (paHimre BUBUYEHe);

ﬂ — 3BEepHU OCOOJIHMBY yBary;

o
< _ .
%) — samuTaHHA i 3aBJAaHHA [0 TEOPETUYHOTO MaTepiaiy;

1.13 — saBmaHHSA AJd KJjacHoi Ta 1.15 — momaIIHbOI poboTH;

O - «xmouoBa» 3ajaua (3afada, BUICHOBKM SKOI BUKOPHUCTOBYIOThH AJIA
PO3B’I3yBaHHSA iHIIUX 3a1aY);

D — pyOpuKa «YKpaiHa — Iie Mu»;
@ — pybopuka «IlikaBi damaui — momipKy# ogHaue»;

— pyopuka «;KurTeBa MmaremaTuka;

— BIIPaBHU IJIA IIiATOTOBKU OO BUBYEHHS HOBOI TeMU;

@ — BIIPABU OJIA IIOBTOPEHHA;

— pyopuka «['oJ10BHE B TeMi».

TexcT, HAAPYKOBAHUN KHPHUM IITPUPTOM, 3BEPTAE Ballly yBary Ha HOBe
HOHATTs abo TakKe, AKe Tpeba IMpurajgaTu.

VYci BmpaBu posmomijieHO BiAMIOBiIZHO OO PiBHIB HaBYAJBHUX JOCSATHEHB
1 BHOKpPEMJIEHO TaK:

3 IMO3HAYKU @ MOYMHAIOTHCSA BIIPABU IOYATKOBOT'O PiBHA;
3 MO3HAYKU @ TMOYMHAIOTHCS BIIPABU CEPEeIHBOrO PiBHS;
3 MO3HAYKU E TMOYMHAIOTHCSA BIPABU MTOCTATHBOT'O PiBHS;
3 MO3HAYKU E TMIOYMHAIOTHCSA BIIPABU BUCOKOTO PiBHA;

3 MO3HAUKM i-)(- MOUYMHAIOTHLCA BIIPABU HiABUINEHOI CKJIAIHOCTI.

IlepeBipuT;t cBOI B3HaAHHA Ta MIiArOTyBaTHUCA MO0 TEMAaTUYHOTO OITi-
HIOBAaHHA MO’KHA, BUKOHYIOUM 3aBAAHHA «/[OMAWHbOI CcAMOCMIiIHOL pooo-
mu», AKi OoZaHO B TecTOBill dopmi, Ta «3a80aHHA O nepegiprKu 3HAHbY.
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ITicns KoKHOI TeMHu HaBeIeHO BIPABHU AJIA il MOBTOPEHHS, OCHOBHUI Teope-
TUYHUN Marepias (pyopuka «los08He 8 memi»), a B KiHIII migpyyHMKaA —
«3a80anHns Ons nepesipku 3HAHb 3G KYpC mamemamuru 8 Kaacy». «3adaui
nidsuweHoi ckaadHocmi» IOMOMOMKYTH IIiATOTYBATHCA OO0 MaTeMaTUYHOL
oJiMmiany Ta mOIMOUTH 3HAHHS 3 MaTeMaTHUKH.

ABTOp HamMarascs IOJaTH TEOPETHUUYHUII MaTepiaj IPOCTOI0, TOCTYIIHOIO
MOBOIO, ITPOIJIIOCTPYBaTH HOTr0 3HAYHOIO KijJbKicTio mpmrJjaaniB. Ilicis Bu-
BUEGHHS TEOPETHUYHOr0 MaTepiajy B IIKOJi Horo oOOB’SI3KOBO IIOTPiOHO
OIrpaIoBaTy BIOMA.

IligpyyHuK MiCTUTL BEJIMKY KiJIbKicTh BIIpaB. BijbImicTh 3 HUX BU PO3-
IVITHEeTe Ha YPOKax i miJg uac JoMalIHbol poOOTH, iHIIN BIpaBU PeKOMEHAY-
€ThCS PO3B’SI3aTH CAMOCTiiHO.

Y pyb6putii «Kummesa mamemamurxa» 3i6paHo 3amadi, aKi uacTo g0BO-
IUTBCA PO3B’SI3YBATH B MOBCAKIAEHHOMY JKUTTIi.

Iirkasi akT; 3 icTopii BUHUKHEHHA MaTeMaTUUYHUX IIOHATH i CUMBOJIiB
Ta PO3BUTKY MaTeMaTHKU AK HAyKU BU 3HalifieTe B pyopuIii «A we paxi-
we...».

Bascaemo ycnixie 6 onanysanui mamemamuru!

Ilanoeéni 6uumenvku ma éwumeni!

IIportoHoBaHU# MiAPYYHWK MICTHUTh BEeJIMKY KiJBbKIiCTh BIIpaB; BOpPaBU
OinmbIrtocTi maparpagiB momaHo «is 3amacom». To:k obupaiiTe iX OIS BHUKO-
pUCTAHHSA HA YPOKaxX, (PaKyJIbTaTUBHUX, IHAWUBiAyaJbHUX, JOZATKOBUX 3a-
HATTAX Ta AK JOMAIIHI 3aBAaHHA 3aJIe;KHO BiJl IMIOCTaBJIEHOI METH, PiBHA
OiITOTOBJIEHOCTI YUHIiB / yUEeHUIb, nudepeHITianii HaBYaHHs TOIIIO.

HomaTkoBi BIpaBu B «3a80aAHHAX 0N NepesipKu 3HAHb» ITPU3HAUEHO
IJIs YYHIB / YYeHUIlb, AKi BOOpaJucs 3 OCHOBHMMHU 3aBIAHHAMU paHiIle
3a immmx. Yy mpaBUJIBHO iX PO3B’A3aHO, YUUTENDb / YUUTEJIbKA MOJKe OIli-
HUTU OKPEMO.

BropaBu 1151 IIOBTOPEeHHS TeM MOXKHA 3alPOIMOHYBATH YUYHAM / YUEHU-
IAM, HAOPUKJIAM, IMiJ Jac ysaraJbHIOBAaJbHUX YPOKiB abo mim uac ImoBTO-
peHHsa i cucremMarmsallii HaBUAJBHOTO MarTepiasy B KiHIII HaBYAJIBLHOTO
DOKY.

VY pyopurtii «*Kummesa mamemamurxa» 3ibpaHo 3ajgadi, MOB’sI3aHi 3 €KO-
HOMIUHOI0O I'PAMOTHICTIO i HmiAIpPHEMINBICTIO, €EKOHOMIYHOIO 0e3IeK0i0, 3M0-
POBUM CIIOCOOOM KUTTS, I'POMAaASHCHLKOIO BiAHOBiZaJbHICTIO, a B PyOpHILi
«Ilidzomyiimecs 00 8u8ueHHA HO08020 mamepiany» — 3amadi, IO JOIOMO-
JKYTh aKTyaJlisyBaTu BiJIIOBiIHI 3HAHHA.

«3adaui nidsuwenoi ckradnocmi», AKi po3MileHo B KiHmi migpyuyHuka,
JIOTIOMOXKYTh HiATOTYyBaTH YYHIB / YyUEHUI[h M0 Pi3HOMAHITHMX MaTeMaTHY-
HUX 3MaraHp i MigBUIMUTH IXHIO I[iKaBiCTh JO MaTeMaTHUKH.

«3a60anHs 01 nepesipKu 3HAHbL 3a KYpC mamemamuru 8 Kaacy», AKi
TaKOoK PO3MIIeHO B KiHIIi HaBYaJBLHOTO HMOCIOHMKA, MOKHA 3aIpPOIIOHYBA-
TU YUYHAM / YUCHHUIIAM IJSA IIiATOTOBKHU A0 PiUYHOI KOHTPOJILHOI POOOTH.




Hllanoeni dopocani!

SKIIo Bala AUTHHA IIPOIYCTUTH OAWH YN KiJIbKA YPOKIB y MIKOJI, IO-
TPiOHO 3aIpPOMOHYBATHU il cCaMOCTiMHO ompaIllfoBaTHM MaTepiaj IIUX YPOKiB
3a migpyuyHumkoMm yaoma. CIOUaTKy AUTHHA MA€ HPOUNTATH TEOPETUUHUI
Marepiajy, AKX BUKJAJEHO IPOCTOI0, JOCTYITHOIO MOBOIO, IIPOiJIIOCTPOBAHO
3HAYHOIO KinbKicTio mpukaanmiB. Ilicas mboro moTpi6bHO pos3B’sa3aTu BIpaBH,
110 MOCUJIbHI, 3 PO3TVIAHYTOrO maparpada.

VIpomos:x Kypcy MaTeMaTHUKM 8 KJacy, SKuil oImpalnboBye ITWUTHHA, BU
MOJKeTe IPOIIOHYBATH iii JOZATKOBO PO3B’A3yBaTM BIOMAa BIpPaBH, IO HE
posrasagaauca mig yac ypoky. Ile cnmpusaTmme sSKHaANKpPAIIOMy 3aCBOEHHIO
HaBYAJILHOT'O MaTepiaJry.

Koxxkna Tema sakiHuyeThCcs TeMaTHMUYHUM OIiHIOBaHHAM. llepenm iioro
IPOBEAEHHAM 3aIIPOTIOHYIHTe NUTHUHI pPO3B’A3aTu 3aBHaHHA «/JoMaAUWHBOL ca-
MocmiiltHol pobomu», IKi momaHo B TeCTOBi#t dopmi, Ta «3asdanHs Ons ne-
pesipku 3nHanby. 1le momomo:ke mpuUrajaTy OCHOBHI THUNM BIpPaB Ta SKiCHO
OiAroTyBaTHCSA IO TEMAaTUYHOIO OI[iHIOBAHHS.

SKIT0 Ballla AUTWHA BUABJAE IIiABUINEHY I[IKABiCTh A0 MaTeMaTUKM Ta
Oaskae mOTyIMOMTH CBOI 3HAHHSA, 3BEPHITHL yBary Ha «3adaui nidsuuieHol
ckaa0dHocmi», IKi po3MilleHo B KiHII migpyuHHKAa.




TEMA 7
KBAAPATHI KOPEHI. AIACHI YUCNA

Y UIN TEMI BU:

O o3HanomMmmuTecs 3 NOHATTAMN apUPMETUYHOIO KBaApPaTHOrO KOPEHS,
MHOXWHW Ta NiIAMHOXWHW; PYHKUIgMU I = x2 Yy =AXx;

O HaBuMTECSH 3aCTOCOBYBaTN O3HAYEHHS Ta BNACTUBOCTI apupMeTUYHOro
KBaZpaTHOro KOpeHs ANns CrpoLeHHs BUpasiB Ta 00YMCINEHHS X 3HAYEHb,

PO3B’sI3yBaHHs PiBHSIHb TOLLO; ByayBaTu rpadiku yHKUIiR Y = x2

iy =Jx.

§ 29. Dyukuia y = x2, i rpadik i Bnactusocri

1. dyHkuis y = x2, i rpadik

("IZE¥D Hexait cropona xBagpara mopisuioe a cM. Tozi fioro mmomy

(v cm2) moxkHA s3HaiTH 3a Qopmynaoio S = a?. YV miii ¢popmMyai KoKHOMY
JIOZATHOMY 3HAUEHHIO 3MiHHOI @ BimoBimae equue 3HaueHHA 3MIiHHOI S.

SKIO B MbOMY HNPHUKJIAAL He3aJIe:KHY 3MiHHY IIO3HAUUTHU Yepe3 X, a 3a-

JIeKHY — 4epes Yy, TO OTpuMaeMo QyHKIi0 y = x2. ¥V miii ¢popmysai sminna

X

MOKe Ha0yBaTu OyIb-AKMX 3HAUeHb (HOJATHUX, Bil €MHUX, 3HAUCHHS

HYJb).

Y

CkiaageMo TabauIllo 3HauYeHb QYHKITIL
= x2 151 KiTBbKOX 3HauYeHb apryMeHTY: 1y

-3

-2,5

-2

-1,5

-1

-0,5

0

9

6,25

4

2,25

1

0,25

0

0,5

1

1,5

2

2,5

3

<R (C | R

0,25

1

2,25

4

6,25

9

TOuKH (X; J), KOOPDAUHATH AKUX OTPUMAIU B o
rabauii (max. 29.1).

OinbINTy KiJBKICTh TOUOK, KOOPAMHATH AKUX py
3aI0BOJIBHAIOTL (PopMysy y = x2, a IOTiM
CIIOJIYYHMJIY iX IJIABHOIO JIiHi€I0, TO oJepsKan

0

miel QyHKIil HasWBalOTL napabonorw, TOU-
Ky (0; 0) — eepwunoro napabonu. Bepiu-
HaA OiIuTh mapabosy Ha OBi 4YaCTHUHU, KOMKHY

3
6

ITosmaurnmo Ha KOOpPAMHATHIA ILIOLIWHI

Axb6u Ha il camiii IJIONIIWHI ITO3HAYUMJIN

N W s~ U N o ©

rpadgik GpyHKIii y = x2 (mau. 29.2). Ipadix

3 2 -1 (01 2 3

SIKUX HA3WBAIOThH 2i1K010 napabonu. Man. 29.1




KBadpamHi KopeHi. AiiticHi Yucna

o

o ¥
Bl =

7.
6t
5.
4.
3.
2.
1.

X

3 -2 -1 |01 2 3

Mau. 29.2

2. BnactusocTi ¢yHKUiT y = x2
ChopmyroeMo gedkKi aracmusocmi QyrKyii y = x2.
1. O6nacts Bu3HauYeHHA (PYHKIII CKJIagaeThCcd 3 yCiX umcell.

2, O6sacTs 3HaYeHBb (PYHKIII CKJIQJA€THCA 3 yCiX HeBiI €MHHMX 4HCeJ,
T00TO §y > 0.

Cupasni, ockineku x2 > 0 g Beix 3HaYeHb x, To y = 0.

3. I'padikom ¢ynkuii € mapadosa 3 BepmuHOo B Touwli (0; 0), rimkm
SIKOI HampAMJIeHi Bropy. ¥ci rouxku rpadika, KpiM BepumImHU napa-
0osm, JeskaTh BHINE Big oci adcuuc.

4. IIpoTnie;kHMM 3HAYEHHAM apryMeHTy BigmoBigae omHe ii Te came
3HaYeHHS (QYyHKIT.

Iiticuo, me caimye 3 Toro, mpo (—x)2 = x2 gusa Oygb-IKOro 3HAYEHHA X.

3. BukopuctaHHs rpadika epyHkuii y = x2
nig Yac po3B'A3yBaHHSA PiBHSHb

W Posp’sizatu rpadiuno piBHaHHa x2 = 3 — 2x.
Posze’azannsa. T'padik GyHKLIi y = x2 — mapabosa, a QyHKIii y = 3 — 2x —
npsaMa, 1o mpoxoauTts uepe3 Touku (0; 3) i (2; —1). ITobyayemo rpadikm
nux (PYHKIIA B omHIiN cucTeMi KoopauHaT (masa. 29.3). Bouu meperuHa-
IOThCA Y ABOX TOUKAax, abciucu axux x = -3 ix = 1.
IlepecBiguumocs, 1o uncaa —3 i 1 mificHO € KOpeHAIMU PiBHAHHS:




TEMA 7

1) axkmo x = -3, To x2=(-3)2=9
i3-2x=83-2-(-3)=9;
2)akmo x=1,T0 x2=12=1
i3-2x=3-2-1=1.

Omxe, —3 1 1 — KopeHi piBHAHHA
x2 =38 - 2x.

Bidnosidv: —3; 1.

W Mixk SKMMM IOCJIiJOBHUMI

iINMH YHWCJIaMH MICTUTBCSI KOPiHb
. 6
piBHAHHT — = x°?

x

Posg’azanns. PosB’sixemMo piBHAH-
HA rpadiuHo, mobymyBaBiu Trpadiku

- 6 . .
GyHKLNiH ¥y =— 1 y = x2 B ofHill cu-
x
cremi kKoopamHar. Ockimekm x2 > 0

. . 6 .
IJIA BCix 3HaueHb X, TOo 1 — = 0. 3Bin-
x

KU oTpuMaemo, 1o x > 0. Tomy rpadi-
KM X (PYyHKIIH PO3TIITHEMO TiJIbKU
s x > 0. Ie rinka rinmep6oJu ¥ rij-
Ka mapaboam, II0 JIeXKaTh y IIepIHIii
KOoOpAMHATHIN uBepTi (Mas. 29.4).

I'padikm mepeTmHaloThCA B ONHIN TOU-
i, abcrnuca SKOI JIEKUTHL MisK Umciia-
mu 1 i 2 Ta € KOopeHEeM pPiBHAHHA.

. . 6 .
Orxe, KOpiHBb piBHAHHA — = X2 Mic-
x

TUTHLCA MixK uncaamu 11 2.
Bionosidv: mix uncaamu 1 i 2.

@ O Ak HasuBaoTb rpadik dyHkuUii y = x2?

o

§ Fosb sxims sagaui ma buxonaime bnpabu

O CdhopmynioiiTe BNAcTUBOCTI OYHKLIT y = x2.

O

Yy

_______ _9.. y=x2

N\ <=

| A\ 8t

| 5]

| \

| (T

. %

AN o

l 571

i 21

3 -2 -1 |0 1\2 3 x
Mau. 29.3

Yy

6 y=x% x>0

5

4

3 : 5

2 E y:;,x>0

1 :

ol 1 2 3 4 5 6
Mauxa. 29.4

@ 29.1. (Veno.) T'inep6oioro, mapaboso0 Yu IpAMoio € rpadik GyHKITII:

8
Hy=—; 2) y = 8x;
X

4) y = x% 5) y =5x — 4;

3)y=8;

6
6)y=-——?
x

29.2. [Ina pyHKNIl y = x2 3HAWAITL 3HAYEHHA Y, 10 BiATOBifac 3HAYEHHIO

8

x =-3; 0; 5.

O



KBadpamHi KopeHi. AiiticHi Yucna
O

29.3. Ona pyHKNii y = x2 3HAWLITh 3HAUYEHHA Y, IO BiANOBijac 3HAYEHHIO
x=-2;1; 6.

[2] 29.4. 3a rpadixom dyHEmii y = x? (Max. 29.2) sHaKAITH:
1) sHaueHHA Y, 1[0 BiAmOBigae 3HaueHHIo x = —2,5; —1; 1,5; 3;
2) sHaueHHA X, IKOMY BifmoBinae sHauenHa y = 1; 3,5; 9;
3) KijbKa 3HAUEHb X, AJId AKUX 3HAUeHHA PYHKIII Oiabiri 3a 2; MeH-
mii Big 2.

29.5. BukopucroBytoun rpadik GyHKLi y = x2 (Mau. 29.2), 3HAHIIT:
1) sHaueHHd Y, 110 BiAmoBimae 3HauenHio x = —3; —0,5; 2,5;
2) 3HaUeHHS X, NJA AKOrO 3HAUEeHHS Yy = 4; b;
3) KibKa 3HAUEHDb X, IJA AKUX 3HaUeHHa (GyHKIII memmri Bim 1;
OinmbImi 3a 1.
29.6. ITo6yayiiTe rpadgik QyHKIIl y = x2, axkmo —1 < x < 4.
29.7. Tlobynyiite rpadgik PyHKIIl y = x2, axmo —2 < x < 3.
29.8. Yu mpoxoauTh rpadik GyHKIii y = x2 uyepes TOUKY:

1) A(-1; -1); 2) B(—5; 25);
3) C(0; 0); 4) D(25; 5)?
29.9. Yn HanexuTsb rpadiky GyHKIOIT y = x2 Touka:
11
1) A(—4; 16); 2) B(16; —4); 3) C(E; Z]’ 4) D(0; 2)?

@ 29.10. 3naiiniTe 061acTh 3HAYEHb PYHKIIL y = x2, AKIIO0:
1) 3<x<0;
2) -1 < x<2.

29.11. IlopiBusaiiTe 3HAYeHHA QYHKIII y = X2, AKIIO:

1)x=2,6 1 x=-2,6; 2)x=-1,9 i x=1,8;
3)x=01i x=-3,5; Hx=-1,11 x=1,2.
29.12. Posp’s:kiTh rpad)iyHO piBHAHHA:
1) x2 = 3x; 2) x2 = —§.
x
29.13. PoaB’sa:kiTh rpadiuHo piBHAHHS:
1) x2 = 4; 2) x2 = —2x.
@ 29.14. IToGynyiiTe rpadix pyHKITii:
x3 + x? 4x2 — x4
Dy=—— 2)y=————7—.
e W e
29.15. IlobynyiiTe rpadik GpyHKITii:
23 x2 _ x4
ny=2"4 2y="—"-.
VY= VYV =T

@ Bnpabu gnd nobmopenns

29.16. Ina AKUX 3HAUEHDb 4 CIPABIKYEThCA PiBHICTH:

a=(-a); 2)a=|al; 3)a2=-a% 4)(-a)®=—-a2?




TEMA 7

29.17. 3uaiigiTs:
1) maiimenme 3sHaueHHsa Bupasy x2 — 19; 18 + (x — 3)%;
2) HaiibinbmIe sHaueHHA BUpady 17 — x2; —9 — (x + 7)2.
Ilna AKUX 3HAUEHb X JOCATAETLCS Ile 3HaueHHS?

M Tligzomyvmecs g0 bubuenns Hobozo mamepiany

29.18. O0uncIiTs:

2 2
4 3
1) 252 + (-6)% )= -|1=1;
) (-6) ) (5) ( 5)
3) 0,012 : (-0,1)% 4) (-4)? - (-0,5)2.
29.19. 3HaiifiTh CTOPOHY KBajapaTa, ILIOINA SKOTO JOPiBHIOE:
1) 9 cm?;
2) 0,25 m2.
29.20. Po3B’s1:KiTh piBHAHHS:
1) x2 -16 = 0;
2) x2 = é
9

29.21. 1) IloGyayiiTe rpadiku QpyHKIDiN y = x2 i y = 9 Ta 3HAHLITH KOOPAH-
HATH TOYOK iX IepeTHuHY.
2) CKiJbKM TOYOK IepeTHHy MaioTh rpadiku Qysrmiiy = x2 i y = 0?
3) CKiTbKM TOYOK IepeTHHY MaiOTh rpadikm QyHKROIH y = x2
iy=a, gea>0?
4) CKiIbKM TOYOK IepeTHMHY MaTh rpadikm QyHKIE y = x2
iy=a,mea<0?

KXummeba mamemamuxa

29.22. ABTOMOOiIbHIIT IBUT'YH 3a OOHY T'OLM-
Hy po6oru cmajioe 200 a1 xucumio. [o-
0oBa HOpMa AJA OUXAHHS OJHiel Jio-
auHU ctaHoBUTH 80 J1 KucHio. CKiIbKM
I0OOBUX HOPM KHCHIO CIIAJIOIOTH IIO-
negHo 200 aBTOMOOiIiB, AKMMU MeEIII-
KaHIi JeAKOro HaceJeHOro IYHKTY i3-
IATh Ha poOOTY B CyCimHili HaceleHUH
OYHKT, 34 YMOBM, II[0 IIIAX B OJUH
0ix 3aiiMae UBEePTL TOOUHN?

@ Likabi 3agaui — nomipkyd ograue

29.23. OnuH TroAWHHUK 3i cTpiikamMu mocmimmae Ha 1 xB 3a 100y, a Ipy-
ruit — Bigcrae Ha 30 ¢ 3a moby. 3apas o0uaABa TOAUHHUKN IIOKA3YIOTh
ogHaKoBHUIT uac. Uepes CKimbKM Ai0 BOHM 3HOBY IIOKAXKyTh OSHAKO-
BUi uac?

10 o)




KBadpamHi KopeHi. AiiticHi Yucna

§ 30. ApupMeTUUHMIA KBaAPATHUA KOPiHb

1. KsappatHi KopeHi

SKI10 BimoMo cTOpOHY KBajpaTa, TO JIeTKO MOYKHA 3HAWTH HOTO ILJIOIIY.
BopHouac uacTo mOoBOAUTHCA PO3B’sI3yBaTU I 00epHEHY 3ajady: 3a Bino-
MOIO ILJIOIIEI0 KBaJpaTa 3HAXOAUTH HOIr'0 CTOPOHY.

W ILnoma KBazpara fopiBHIOE 16 cm2. 3HalTH CTOPOHY KBaapara.
Posg’azanns. Hexalt cTopoHa KBagpaTa JOPiBHIOE X CM, TOAi HOTrO ILIO-
ma gopiBHOE x2 cm2. Maemo piBHAHHA: x2 = 16. Y HBOro ABa KOpEHi:
uyncaa 4 i —4. Cupasai, 42 = 16 i (—4)2 = 16. OcKiIbKY JOBKKUHA CTOPOHU
KBajJpaTa He MOXe OyTH Bil’€ MHMM UYMCJIOM, TO YMOBY 3aJaui 3a0BOJIb-
Hs€ JINITe OOWH 3 KOPeHiB piBHAHHA — umciao 4. OT:Ke, JOBKUHA CTOPO-
HU KBajapaTra HOpiBHIOE 4 CM.

Kopeni piBaanHa x2 = 16, ToO6TO unciaa, KBaApaTH AKHUX JOPiBHIOIOTH
16, HaswBaOTh K6adpamHumu Kopenamu i3 uncaa 16.

Keadpamnum xopenem i3 yucna a Ha3UBAIOTHh YHUCJIO, KBAJAPAT SIKOTO
IOpPiBHIOE a.

Hampukaan, kBagparauMu KopeHaMmu i3 umeaa 100 e€ vmcma 10 i —10,
60 102 = 100 i (-10)2 = 100. KBagpaTHuM KopeHeM i3 umuciaa 0 € uucio 0,
60 02 = 0. KBagpaTHOro KopeHsa i3 uucaa —16 Mu He 3HalifeMo, OCKiIbKHN
cepen BioMHMX HaM uYmceJ He iCHye TAaKOro umcja, KBaJpaT AKOT'0o JOPiB-
HIoBaB O0u —16.

2. ApudmMeTnuHMIA KBaAPaATHUMA KOPiHb

Yucao 4, 1m0 € HeBiA'€eMHUM KopeHeM piBHAHHA x2 = 16, HasuBaoThb
apugpmemuwnHum K6adpamHum KopeHem i3 uucua 16.

Apupmemuynum K6adpamHum KOpeHeMm i3 4Ucla a HA3UBAIOTh TaKe
HeBi’eMHe 4YHCJIO, KBaJApaT SKOTO TOPiBHIOE a.

ApudpmMeTnuHNH KBAAPATHUH KOPiHb i3 YHcIa @ MMO3HAUAIOTL V@, [e
J - sHak apudMeTUUHOTrO KBaJAPaTHOTO KOpPeHs, abo pagukana. Bupas, mio

CTOITH WiJ 3HAKOM KODEeHs, HasUBAaIOTh NidKkopeHesum upa3om. 3anuc JE
YUTAIOTh TaK: K6a0pamHuuil KopiHb i3 yucaa a (CJIOBO apupmemuyHuil mifg
Yac YUTAHHA [TOMOBUJINCA HE BIKWBATH, OCKIJIBKM B IIKOJI PO3IJISIaIOTh
Juile apu(pMeTNYHi KOpeHi).

W 1) /81 = 9, ockimbxu 9 > 01 92 = 81;

2) VO = 0, ockiabku 0 > 0 i 02 = 0;

2
/ 2 2 4
3) % = g, OCKiJIbKU g =201 (g] = 9;
O

1
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2
24 [19 7 7 TV 49 24
) N1—=,—=-, i —20i|=| ===1=—,
Y135 =25 ~ 5 ocximrE £ =01 (5) 25 25

¥Yzaraii piBHicTb V@ = X € IpPaBUJIBHOIO, AKIIO BUKOHYIOThCA IBi yMO-
Bu: 1) x > 0; 2) x2 = a.

Ockinbku x2 > 0 mig Bcix 3HaueHb 3MiHHOI X, TO a > 0.

Bupas JZ He Mae€ 3micty, axkmo a < 0. J

Hampuriaza, He MaioTh 3MicTy Bupasu v —1; /—2,9.

3. lo6yBaHHS KBaApaTHOro KOpeHs

Jlito 3HaXOMKeHHA apu(PMeTHYHOTO 3HaUYeHHA KBaJPpaTHOTO KOPEHS Ha-
3UBAIOTH 000YG6AHHAM KEAOPAMHOZO KOpPeHA. 3 HEBEJIUKUX YUCEJ KBa-
IpaTHU#l KOpiHb Oaskamo mobOyBaTu ycHo. HobyBaTu KBagpaTHUH KOPiHb
3 OLIBIIMX YMCeJ AOMOMOKe TaOJUIlA KBAaApaTiB ABOIMU(PPOBUX HATYpPAJIb-
HUX umces Ha (opsalli migpydyauka ado KaJabKyJIITOP.

(D Bmaiitn sHaueHHS KopeHs 4096.

Poss’sa3anns. 3a TabauIlel0 KBaJapaTiB ABOIM(MPOBUX HATYPAJIbHUX UHU-
ces maemo 642 = 4096. Tomy /4096 = 64.
Bionoseidv: 64.

O6umcautu V372 — 122,

Posze’azannsa. CnouaTky Tpeba 3HAWTH 3HAYECHHA BUpasdy 372 — 122, a mo-
TiM J100yTH 3 HHOT'O KOPiHb:

J372 —122 = /1369 — 144 = /1225 = 35.
Bionosiov: 35.

4. PiBHSHHA Vx = m

Posrusuemo piBHaHHA X = m, ge m — gesake uucio. Axmo m > 0, To
3 O3HAUeHHSA KBaJPATHOIO KOpeHs ciiaye, mo x = m2. fIxkmo m < 0, To
PiBHAHHA He Mae PO3B’SA3KiB, OCKiNBKM 3a O3HAYEHHAM YHCJIO X — He-
Bim’emHe.

CucreMaTusyeMo JaHi PO PO3B’SI3KU PiBHAHHS /X = M 3a JOIOMOI'0OI0
cxeMu:

VX =m, m — YUCJO

4/\)

Axmo m < 0,
TO KOPEHiB HEMaE

Axmo m > 0, To x = m?2

12 o)




KBadpamHi KopeHi. AiiticHi Yucna

O
W PosB’sa3aTu piBHAHHS:
DVx =7,  2Jx=-3;  3)J2x-1=5.

Poss’azanns.

1) x = 7% 2) po3B’a3KiB HeMac; 3) 2x — 1 = 5%
x = 49; 2x = 26;
x =13.

Bionosiov: 1) 49; 2) pos3s’saskis memae; 3) 13.

f([? LUlo HasuBaloTb KBagpaTHUM KopeHeM i3 uucna a? O Lo HasvBaoTb apudMeETUYHUM

©  KBagpaTHUM KopeHeM i3 yucna a? O [Ina skvux 3Ha4yeHb a BUpa3 Va He mae 3micTy?

O Un mae po3B’'si3kM PIBHAHHA /X = M, akWwo m > 0, m < 0, i AKWOo Mae, To AKi?

N 4

EA
30.2.

30.3.

30.4.

30.5.
30.6.

30.7.

30.9.

Fasb aximo sagaui ma bukonaime bnpabu

30.1. (YcHo.) Yu icHye KBagpaTHUIT KOPiHb i3 ywMcJIa:

1) 9; 2) 16; 3) —4; 4) 0?
3HaANOITh 3HAUEHHSA KBaJAPATHOTO KOPEeH: i3 umciia:
1) 4; 2) 25.

3HaNOiTh 3HAUEHHSA KBaJAPATHOTO KOPEeH: i3 umciia:
1) 0; 2) 1; 3) 36.

(Yerno.) Uu mae 3mict BuUpas:

1) V1; 2) Jo; 3) V-9?

Yu mae s3mict Bupas: 1) \/5; 2) \—49?

HoBeniTs, 110 ymcI0:

1) 2 ¢ apupmMeTHUHIM KBaIpaTHUM KOpPeHeM i3 umucia 4;

2) —2 He € apudMeTUUYHNM KBaJpaTHUM KOpeHeM i3 umcia 4;
3) 0,1 ¢ apupmeTnuHIM KBaIpaTHUM KopeHeM i3 umcia 0,01;
4) 0,2 e € apudMETUYHUM KBaApPaTHUM KopeHeM i3 umcia 0,4.

HoBemiTs, 1110:
1) V169 =13; 2) \/g = é

30.8. O6umncIiTh:

1) V16; 2) \/49; 3) 4/0,25; 4) \6400;

1 9 1
. = . V. 20—,
5) 4/0,09; 6) 191} 7) 116’ 8) 1
O0uucIiTe:

1) v/25; 2) \/36; 3) J0,16; 4) /4900;
5) /0, 04; 6) \/614; 7 1L 8) 3L

25 16

13
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30.10. Yu nmpaBubHA PiBHICTH:
1) V900 = 30; 2) V4 = -2;
3) /0,9 =0,3; 4) /0,64 = 0,8?

30.11. 3a momomoroio TabJHMIIi KBaApaTiB ABOIU(GPOBUX HATYPAJIbHUX UU-
ceJ a00 KaJbKYJIATOPAa SHAUIITH:

1) V1296; 2) /9409; 3) /29163 4) /30, 25.

30.12. 3uaiigiTs, 3HAYEHHA BUPA3Y:

1) /64 + /25; 2) V9 - ,/0,36; 3) 24100 — \144;

4) /81 : /0,01; 5) —5./0,64 + 3,9; 6) /52 — 25;

7) /62 + 82, 8) /0,25 0,42; 9) \/2(0,22 + 0, 46).
30.13. 3uaiigiTh, 3HAUEHHSA BUPAa3y:

1) V49 +/9; 2) /4 -\/100; 3) 24121 - /81;

4) \/64 : |0, 25; 5) —5./0,36 + 2,8; 6) V102 — 82;
7) /32 + 42; 8) 4/0,32 — 0,09; 9) \/5(0,42 + 0,64).

30.14. O0uucaiTs, 3HAUeHHA BUPA3Y:

1) m, AKIo a = 4; —8; —12;

2) Jm + n, axmo m = 0,09, n = 0,07;

3) x + 4v/x, armo x = 49; 121;

4) 3Jb - b, axmo b = 1,96; 0,04.
30.15. O6uncaiTs 3HAaYUeHHA BUPA3Y:

1) m, Ao b = —9; 15;

2) 2Jm — m, axmo m = 1,69; 0,49.

30.16. Po3B’s1:KiTh piBHAHHS:

1) VJx =2 2) Vx = 0; 3) Vx = -2;
4) Jx - 3 = 0; 5) 2Jx = 8; 6)%\/;:2.

30.17. Po3B’sm:KiTh piBHAHHS:

DVx =1 2) Jx = -3; 3) Jx — 5 = 0; 4) 3x = 21.
@ 30.18. Yu mae 3micT BUpas:

1) V12 -14 — 132; 2) V20092 — 20082; 3) V10002 — 10012?

30.19. [Insa AKuX 3HAUEHDL X Ma€ 3MiCT BUpas3:
5 1
1) —; 2) Vx2; 3) Vx®; 4) —=?
Jx

14 o)
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30.20. lna Akux 3HaUeHb J Ma€e 3MicCT BUpas:

1) V2u; 2) %; 3) V¥°; 4y J-y?

30.21. Po3p’s1:kiTh piBHAHHS:

1) 3Jx + 7 = 0; 2)2/%—4=0;
16

3) - 4; 4)7\2x -5 -14 = 0,
X+ 3

30.22. Po3B’st:KiTh piBHAHHSA:

1)%\/3x—3=0; 2)2\/§+6=0;

14
3) —— = 28; 4) 2\2x +7 -6 = 0.
) o )

i4- 30.23. [lna AaKkux 3HaueHb 4 Ma€ 3MiCT BHpaa:

1) V—-a?; 2) \J—(a + 3)?; 3) Vval® +1; 4) Ja ?

a-3

30.24. Po3p’s1:kiTh piBHAHHS:

1) J]2x - 1] = 3; 2)\5 +Vx = 3; 3)\V1++2++/x =2,
30.25. Posp’sokiTh piBHAHHA: 1) 1/|2x + 3| =5; 2) 49 + Jx = 4.

O_) Bnpabu grs nobmopenns

30.26. Cupocrite Bupas da__ (a —2)2. 3 + 2 .
a+2 (a-2)2 a2-4

30.27. Po3B’s1:KiTh piBHAHHSA 3 ABOMAa 3MiHHUMU:
1) x2 — 6x + 9 + y2 = 0; 2)|x+2/+y2+2y+1=0.

Tligzomyimecs g0 bubueHns Hobozo mamepiany

30.28. ITomaiiTe y BUIVIALL 3BUUAiHOro Apody abo MimraHoro umcJa:
1) 0,3; 2) 0,25; 3) 1,2; 4) 2,5.
30.29. IlomatiTe meCATKOBUM IPOOOM:
1 3 1 1
) 2 ) 4 ) 5 ) 4
30.30. SanuiriTy 3BUYAWHUN ApPi0 Yy BUIVIAAI HECKiHUEHHOTO JeCSITKOBOTO

mepioguYHOro Apoby:

2 3 7
1) —; 2) —; 3) —; 4
)3 )11 )9 )

o | ot
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Xummeba mamemamuxa

30.31. Ilyx — crapoBUHHA OOUHUIA MacH, AKA BXKUBAJACI B YKpaiHi 3 KHs-

D ’KUX dYaciB i asK O BIpOBAJKeHHA METPUUHOI cucTeMu Mip. i Bu-
KOPHCTOBYBAJIN AJIsI BUSHAUEHHS BPOKaHOCTI abo mig uac sarortisii
ClIbCHKOTOCIONAaPChKUX MPOAYKTIB: AJIA BUMipIOBaHHS 30i:K:KdA, 00-
poIliHa, coji, Meay TOIo. SHAWAITh B iHTepHeTi, CKiJIbKOM Kijorpa-
MmaMm gopisuioe 1 myn. 3’sacyiiTe, CKiJIbKK TOHH KapTOILIi 3i0paJia po-
IWHA 31 CBOEI 3eMeJIbHOI AiIAHKU, AKINO, 3a CJOBAMU HAKUCTAPIIIOTO
yjieHa POAMHHU, YPOXKal KapTomai ckjaaB 150 mymis?

@ Likabi 3agaui — nomipkyi ogHaue
30.32. Yu icryrors Taki npocti umucia x, y, 2 i t, 4ya AKUX Mae Micre pis-
HicTh xyzt +4 = x2 + y2 + 22 + 12?7

§ 31. MHOXMHA. YMcnoBI MHOXXUHM

1. MHO)XMHa Ta Tl eneMeHTH

IloHATTS MHOMUHU € OJZHMM 3 OCHOBHUX MOHATH MareMatukm. Ilin
HOHATTAM MHOMCUHU OyIeMO PO3YMITH CYKYIHIiCTL 00’€KTiB, IO MAIOTh
cuinbHy mpuponay (abo 00’emHAHMX 3a CIiJIBLHOIO 03HAKOIO), caMi 00’eKTu
IpHU IILOMY OyIZeMO HA3UBATHU elleMeHmamu MHONCUHU.

3asBuuaili MHOKMHHN II03HAUAIOTH BEIMKNMU JIATHHCBKUMH JIiTe€paMU.
SKm10, HAOPUKJIAL, MHOKMHA A CcKJIamaeTbed i3 uucen 1, 2, 3, a MHOXKMHA
B — 3i 3rakiB @ i !, To me sanucyioTs Tak: A = {1; 2; 3}, B = {@; !}. Yucna
1, 2, 3 — exeMeHTH MHOXUHU A, a 3Haku @ i ! — eJeMeHTH MHOKUHU B.
Toii paxT, 1m0 urcao 1 HaJeKUThL MHOMKHUHI A, 3alMCYIOTh 3a JAOIIOMOTOIO
B)Ke BimoMoro mam cumBoJa €, a came: 1 € A. Toii dakxr, 1m0 uucao 1 He
HaJIeXKUTh MHOXKUHI B, 3anucyiots Tak: 1 ¢ B,

MHoxX1HU, KiJIBKIiCTh eJeMeHTIiB AKX MOYKHA BUPA3UTU HATYPAJIbHUM
YUCJIOM, HA3UBAIOTh CKIHYEeHHUMU.

MHoxUHY, KA He MIiCTUTDH KOJHOTO eJIeMeHTa, Ha3UBAIOTh NOPOHCHbOIO
MHOMNCUHOW0. 11 mo3HaualoTh cuMBoJoM <. Tak, HAIPHUKIAZL, IOPOKHBOIO

MHOKHMHOIO € MHOKMHA KOPEHIiB PiBHIHHA |x| = —-1. Ile MoKHa 3ammcaTu
Tak: x € J.

MHOXUHM, KiJBKICTHL €JIeMeHTIiB AKUX He MOKHA BUPASUTH HATYPaJIb-
HUM YMCJIOM i AKi He € MOPOYKHIMM, HA3UBAIOTh HECKIHYEeHHUMU.

2. NMigMHOXWHa
AKIo KoKeH eJleMeHT MHOXKMHHU B € ejleMeHTOM MHO-

JKMHH A, TO KaKyTh, II0 MHOKMHA B € miaMHOKXHUHOIO
MHOKMHH A.

3amnucyiors 11e Tak: B — A. CxeMaTuuHy iJrocTpaliiro m1b0ro
darTy momaHo Ha MaJOHKY 31.1. Mau. 31.1

16 o)
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W Hexait A = {1; 2; 3; 4}, B={1; 2}, C = {4; 5}. Toxi mHoxXuna B
€ MiAMHOMKMHOIO MHOMKUHU A, To0OTO B — A. MHuOoXuHa C He € HiIMHOMKU-

HOI0 MHOMXUHUN A, OCKiIbKY MHOKMHA C MIiCTUTH €JIeMeHT — YHCJO0 5, IO
He € eJIeMeHTOM MHOKHWHU A.

BBakaroTh, 1110 TOPOKHSA MHOMKUHA € IIiIMHOMKIHOIO OYAb-IKOI MHOMH-
HU, TOOTO J C A.

3. PauioHanbHi uucna

ini uymcaa i apoGoOBi umMcia yYTBOPIOIOTH MHOMXKHMHY pPAULOHANLLHUX
yucen.

MuoxkuHy HATypaJbHUX 4YMCeJ II03HAYAIOTH JiTepoio N, MHOMXKUHY IIi-
JUX YMCeJI — JiTepoio Z, MHOXKUHY pallioHAJIbLHUX YHces — JiTepoio Q.

2
MoxxHa cTBepAXKyBaTH, 1o 5 € N, 3 ¢ Z, -TeZ, @¢Q.

N, Z i Q) ¢ HeCKiHUeHHUMU MHOYKUHaMMU.

. . m
Byﬂb-ﬂRe pamioHaJIbHe YHMCJI0 MOKHaA NOJaTH y BHIJIAOl —, e m —
n

Iijie Yucao, n — HaTypaJdbHEe 4YHCJIO.

9 1 7 -5 -2 -1
Hanpuxnazn, 9 T Y 5 " 0,2 10 5
ParmionanbHi uncia MOMKHA TaKOMK IIOJATH Y BUIVIALL HECATKOBOTO APOOY.
JJig mBOro MOCTAaTHBO YUCEIBLHUK Apo0y MOAIiINTH HaA HOT0 3HAMEHHUK.
Hampuraan,

3 _0,375, D-_1,25 O —0,242424... = 0,(24).
8 4 33

B ocramHROMY BUIIAAKY MU OTPUMAJIN HEeCKiHUEHHWI MeCATKOBUI IIe-
. .. 3. -5 . .
piogmunuii api6. pobu g i " TaKOK MOXKHA IIOJAaTH Y BUIJIAAL HECKiH-

YeHHUX JECATKOBUX IMEPiofMUYHUX IPO00iB, MOMMCABIINM IPABOPYY AK TECAT-
KOBi 3HAKM HECKiHUeHHY KiJbKicTh HYJIiB:

3

3 = 0,375 = 0,375000...;

‘15 = 1,25 = ~1,250000...

OTxe,

KOJKHE palliOHAJIbHE YHCJI0 MOJKHA IOJATH Yy BUIJIANI HECKiHUYEHHOTO
IECATKOBOIO IEPioauIHOro apooly.

O 17
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CopaBmKyeTbcA i1 00epHEHEe TBEPAKeHHS:

KOKHUH HEeCKiHUEeHHUN TeCATKOBUM NEPioguuHMil Apid € 3ammcoMm ges-
KOr'0 PalioOHAJbHOTO UYHCJIA.

Hanpuxrnaan,

1,2000... =1,2 = 2 = 9; 0,3) = 1; -1,(15) = —li.
10 5 3 33
Y mpaBMJABHOCTI IIMX PiBHOCTEH JIETKO IEePEeKOHATUCS, BUKOHABIIIU Bi-
HOoBigHE IiJIeHHA.

4. |ppauioHanbHi yncna

AJje B MmaTeMaTHuIli iCHYIOTh UMCJa, AKi He MOXKHA 3aluCcaTU Y BUIJIAIL

m .
—, A€ m — IIljIe 4YuCJIO, a n — HaTypaJIbHe.
n

Yucaa, 9Ki He MOJKHA 3alMUCATH Yy BUIJIAAI —, Ae m — I[ijie 4HCJO,
n

a n — HaTypaljbHe, HA3UBAIOTH iIPPAUIOHANbHUMU YUCLAMU.

IIpedikc ip- o3Hauae zamepedeHHA, TOOTO IPPAUIOHAAbHI — O3HAUAE
He pallioHaJIbHi.

Hampurkaan, ippamioHarbauMu € ducjaa T, \/5, —ﬁ Tomto. Habamxxe-
Hi BHaUEHHA TAaKWX YMCEJ] MOYKHA 3HAXOJUTU 3 IIEBHOKI TOYHICTIO (TOO-
TO OKPYIJIEHMMH [0 IEBHOTO PO3PAAY) 3a JOIIOMOIOI KaJbKyJATOpa abo
KoMII’toTepa:

n ~ 3,1415926; J2 ~1,4142135; J7 ~ -2,6457513.

KoskHe ippanioHaJbHe YMCI0 MOKHA IOJATH Y BUTJIAIl HECKiIHUEHHOTO
IECATKOBOT0 HEIEepPiOgUuIHOro IApPOo0y.

5. OincHi uncna

PamionanapHi umeaa pasoM 3 ippanioHAJbHUMU
YHCJIAMHU YTBOPIOIOTHh MHOMKUHY OillCHUX Yucel.

MuoxuHYy FifiCHMX 4YmceJs II03HAYaIOTh JIiTepoio R. Q

OckinbKU KOKHEe HATypajbHEe YHCJIO € I[iIJIUM YHC-
JOM, TO MHOXMHA N € ITiIMHOMXHWHOIO MHOMXHUHU Z.
Anajoriuno MHOMHHA Z € IiJMHOMWHOIO MHOMKU-
HA @, a MHOXMHA @ — MTiIMHOKWHOIO MHOXUHU R
(mag. 31.2). Mau. 31.2
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Ippamionanbui uymcna, AKi 3anmcaHo y BUIVISAAI HEeCKiHUeHHUX HeIle-
piogMUYHUX OECATKOBUX APO00iB, MOPiBHIOIOTH MiK CO00I0 3a THMU CAMHMIU
OpaBUJIaMu, IO I CKiHUYeHHi JecaATKOBi mpo6ou. Hampuwiaanm,

V2 > 1,4 (602 ~ 1,41); -7 < -2,6 (60 /T ~ —2,63).

6. O6uncneHHs 3Ha4YeHb BUPaAsiB 3 AiINCHUMU YNCTIaMU
¥ sajayax IpaKTUUYHOTO 3MicTy AmificHi umcsa (A4 BUKOHAHHA apudme-
TUYHUX Aili HaJ HUMU) 3aMiHIOIOTh Ha iX HaO/MMiKeHi 3HaUeHHs, OKPYTJIeHi
IO TIEBHOTO PO3PALY.

3n 1 .
m O6GuucanTu Y + 3 ++/3 3 TOYHICTIO JO TUCAUYHUX.

Poss’a3annua.

3r 1
1 + 3 ++3 ~ 2,3562 + 0,3333 +1,7321 = 4,4218 ~ 4,422,

3ayBasKuMO, IO OJA OONABAHHA, BigHIMaHHSA, MHOMKEHHS, iJI€EHHS
i migHeceHHs MO cTelleHA AiMCHMX YHCeJ Oil0OTh yci BJacTuUBOCTI Ta obOme-
"KeHHS, 10 1 OJdA Oil HaJa palioHaJbHUMU YMCJIaMU.

Bupasu, mo MicTATh 3MiHHY IIil 3HAKOM apu(phMEeTHIHOTO KBaAPATHOTO
KOpPeHs, Ha3UBAKTh iPPAUIOHALBHUMU 6UPA3AMU.

MoHATTS uncna 3'aBunocs Ayxe AaBHO. BoHO € ogHum

A we Paniye... 3 Haﬁaaraan_iLumx NoHsATb Matematuku. Motpeba y BMMip_lo—

BaHHAX Ta nigpaxyHkax 3ymMOBWMa MosiBy OoAaTHMX paLio-

HanbHuX Yncen. Came TO4i BUHUKAM | BUKOPMCTOBYBANMCS HaTypanbHi Yicna ta gpobosi
yncna, SKi po3rnaganuy sk BigHOLWEHHS HaTyparnbHUX Ymcen.

HacTynH1um eTanom po3BUTKY MOHATTHA YMCIa € BBEAEHHS Y NPaKTUKY Bid' €EMHUX Yumcen.
Y OasHboMy Kutai ui uncna s'ssunucs y Il ct. go H. e. Tam yminu gogasatu i BigHimMaTn
Bi4’€MHI uncna. Big’emHi uncna tnymaumnu gk 6opr, a gogatHi — Sk marHo. B IHgji y VIl cT.
Li Yy1cna cnpunmanu Tak camo, ane e 1 3Hanu, K iX MHOXUTW i 4inuTu.

[aBHi BaBUNOHSAHM e 6nn3bko 4 TUC. POKIB TOMY 3Hanu BiAMOBiAb HA 3anWTaHHA:
«fkoto mae ByTn cTopoHa KBagpaTta, Wwob 1oro nnoLla gopisHioBana S?». BoHu cknanm
Tabnuui KBagpariB Yncen i KBagpaTHUX KOpeHiB. BaBMnoHAHM BUKOpMCTOBYBanu n Metoq
0o0yBaHHSA HaOMMKEHOrO 3HAYEHHSA KBaApPaTHOrO KOPEHS i3 Yuc-
na S, sike He € kBagpaTom HaTyparnbHoro Yucna. CyTb Mmetogy no-
nArana B TOMy, Lo Ynicno S 3anucyeanu y Burnsagi a2 + b, ge umc-
no b 6yno 4ocuTb ManuM MopiBHSAHO 3 a2, | 3acTocoByBanu op-

myny
JS =a? +b za+£.
2a
Hanpwuknag, 3a uum meTtogom:
2
V102 =102 + 2 ~ 10 + =10,1. Tepon
2-10 AstekcaupificbK i
MepeBipyMo ToYHICTb pedynbtaty: 10,12 = 102,01. (Icr. H.e.)

O 19



TEMA 7

O

Takui meToa 06YMCNEHHS HabNMXXEeHOro 3HaYeHHs KBaApaTHOrO KOPEHS BUKOPUCTO-
ByBaBcs 1 y [lasHiii Mpeuii. Moro getansHo onucae MepoH Anekcandpiticbkuli (1 CT. H. e.).

B enoxy BigpogxeHHs (XV — noy. XVII cT.) eBponencebki MatemaTukyn no3Hayanm Ko-
PiHb NATUHCBLKMM cnoBoM Radix (KOpiHb), MOTIM — CKOpPOYEHO — niTepoto R. Tak 3’aBMBCSA
TEPMIH «pagvKan», SKMM Ha3nBaloTb 3HaK KopeHs. 3roqom Ans NMO3HAYEeHHS! KOPeHs cTa-
N BUKOPUCTOBYBATM Kparky, a noTiM poMBuk. Yepes geskuin 4ac — yxxe 3Hak v Ta ropu-
30HTaNbHY PUCKY Hap MiAKOPEHEBMM BMpa3oM. 3rofoM 3Hak v i pucky byno ob’egHaHo,
i Cy4acHi maTemaTuKuM CTanu BUKOPWUCTOBYBATW 3HAK KBaApaTHOrO KOPEHS Y 3BUYHOMY

HaMm BUIMAA;: f

/‘? Aki uncna yTBOPIOIOTE MHOXUHY pauioHanbHux vucen? O Aki yucna yTBOPHOTL MHO-

o

XUHY gincHux yncen? O Y Burnagi sikoro Apoby MoxHa nogatu Oyab-sike pauioHanbHe
yncno? O Ak MoXHa 3anucaT KOXHUIA HECKIHYEHHWIA OEeCATKOBMI nepioanyHuin opioc?
O Aki yncna HasmBaloTb ippauioHanbHUMKU? O Y gkoMy BUIMSAi MOXHA Mogath KoxHe
ippaujioHanbHe Yncno?

§ Fosb'aximo sagaui ma bukonaime bnpadu

E’ 31.1. (Vcno.) Yu npaBUJIBHO, IIO:

1) 5 — HaTypaJbHe YHCJIO; 2) —2,1 — mine umcio;

. 5 -
3) \/_ — pallioHaJIbHEe UNCJIO; 4) —? — gmificHe umcJo?

31.2. I3 uncex ﬁ; 0,222...; 52; —2,(4); =; 19; -3,7; 0; —\/3; —2% BUIIAIIITH:

1) maTypanbHi yncia; 2) mimi meBim’emHI umcia;
3) pamioHanbHi Big’emui uncia; 4) ippamioHanbHi ymncia.

31.3. I3 uncen 8; —ﬁ; —5; g; J17; 3,(7); \/ﬁ; —1%; 0; 5,137 BUOMILIITE:

1) HaTypandbHi yncia; 2) mini HegomaTHI umca;
3) pamioHa/abHI JomaTHI umMcia; 4) ippamionaabHi yuca.
i2 31.4. ITomatiTe uMcJIO AK BiMHOIIEHHS I[iJIOTO YHCJIA O HATYPAJbHOTO:
1
1) 31; 2) —8; 3) 2?; 4) -5,1.
31.5. IlomaiiTe unca0 AK BiAHOIIEHHS ITiJIOTO YMCJA IO HATYPAJbHOTO:
1
1) -21; 2) 10; 3) —33; 4) 2,8.

10

31.6. 3 MHOKUHUI l; Z; Z; g; g; — ¢ BUJLJITh MiIMHOXKUHY:
8 9 3 5 3 1

1) npaBuIbHUX APOOiB; 2) HempaBUJILHUX APOOiB.

31.7. 3 muoxkunu {27; 36; 48; 19; 2; 11} Buainite niaAMHOKUHY:

20

1) mapHUX YUCe; 2) HemapHUX YHUCEeJI.




KBaopamHi KopeHi. AilicHi Yucna
O

. 2 . .
31.8. IlomaiiTe umcJoO 33 y BUTJIALI HECKiHUYEHHOro [OeCATKOBOTO IpPo0y
1 OKpyIJIiTH IiOTO:
1) mo cotux; 2) 10 TUCAYHUX.
. 4 . .
31.9. IlomatiTe uucJo —1 y BUTJIANI HECKiHUEHHOTO AeCSITKOBOTO Ipo0y

" OKpyIJIiTH #0ro0:

1) mo cotux; 2) 10 TUCAYHUX.
31.10. (¥cHo.) Hu mpaBMIbHO, III0:
1) 7 ¢ N; 2)10 € Z; 3)5 ¢ Q; 4) 32 € R;
5-39¢N; 6)-92ecQ  7)-3,17¢R; 8)V3eQ;
9)V64 e N;  10) 27 ¢ R; 11) \/% ¢ Z; 12) 1% e Q?
31.11. IlopiBusaiiTe:
1) 1,366 i 1,636; 2) -2,63 i —2,36; 3) —% i 0;
A i 3,2 5) -1 i -3,1; 6) 1,7 i 1,(7);
7y -1,41 i —/2; 8)V3 i 1,8; 9)2% i 2,(39).
31.12. IlopiBusatire:
1) -2,17 i -2,71; 2)0 i %; 3)2,(3) i 2,3;
42 i 1,4; 5) /3 i -1,7; 6)% i 0,(08).

31.13. 3uaiifiTh HaOIM)KeHe 3HAUEHHS BUPA3y, OKPYIVIMBIIN 3HAYEHHS KO-
peHs JI0 COTUX:

1) V17 +2,12; 2) 3,18 — /5.

31.14. 3uaiigiTe HAOIMIKEeHe 3HAUCHHS BUPAa3y, OKPYIVIMBIIN 3HAYEHHS KO-
peHsA [0 COTHUX:

1) V3 +4,17; 2) 4,82 — J11.
31.15. Muo:xxkuna A crJgamaeTbcsa 3 KopeHiB piBHaHHa Ox = 7. Illo me 3a
MHOKHUHA?

@ 31.16. Yu mpaBuiabHO, 1110 A C B, SKIIIO:
1) A={1}, B={1; 3; 5};
2)A={n @}, B={p O 1)
3)A=®,B={1; 2; 3};

4) A ={o; B; v}, B={a};

5) A — MHOKHMHA IIPOCTUX YUCE]T, B — MHOKVHA HATYPAJIbHUX UHCEJT;
6) A — MHOKUHA IIiIuX Yuceja, B — MHOKMHA HATYpPaJbHUX UMCeJI,
KpaTHUX yucay 5?
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31.17.

31.18.

31.19.
31.20.

31.21.

31.22.

“

O
Yu mpaBuabHO, 110 C < D, AKIIo:
C={L 7, D={L 5 17};  2)C={a; 6}, D= {a; 6; »; r};
3)C={m; n; I}, D = 4)C = {A; O}, D = {A; O}?
1 1

Poswmicrits y mopaaky cnaganua umciaa: 0,11; 0,(1); 0,01; E; 3

1
Poswmicrits y mopanky spocranus uucaa: 0,(2); 0,22; Z; E; 0,02.

Yu npaBUJIBHO, ITIO:

1) cyma aBOX IiiMX YMCeJI — I[iJIe YUCJIO;

2) JacTKa MIBOX PAaIliOHAJLHUX YMCEJ — YKCJO PallioHaJIbHE;
3) OyIb-sAKe IIiJie YMCJIO € HATYPAJIbHUM;

4) MHOXKMHA TiMCHUX YMCeJ CKJIAaJAae€ThCs 3 AOJAATHUX i Bim eMHUX
yucea?

3anuilriTh TpU paIllioHAJBHUX YHNCJIA, [0 MICTATHCS MiK UYHCIAMU
1,551 1,(5).

3anuIlriTh ABa paljioHAJbHUX YKCJA, IO MICTATHCA MiK UYMCIaMU
2,333 i 2,(3).

b
31.23. BukopucroByooun GhopmMyTy JS=vaz+b~a+ 20’ BHAUIITH
a

CTOPOHY KBajparTa, ILJola AKoro gopisHooe: 1) 39 cm?2;  2) 83 am2.
IlopiBHANTE BigmOBiAL i3 umMcaoM, 3HAAEHUM 34 JOIOMOTOI0 KaJb-
KyJaaTopa.

31.24. [ToBeniTh, IO YMCJIO \/5 € ipparmioHaIbHUM.
31.25. ToBemiTh, IO YHCJIO J3 e ippamioHasbHUM.
@ Bnpabu gnd nobmopenns
31.26. Po3p’s1:kiTh PiBHAHHS:
1)x2-16=0; 2)4x2-9=0; 3)%—%’2 = 0; 4)%—x2 = 0.

31.27.

3 mict M i N omHOYacHO Ha3yCTpiu OOAWH OJHOMY BHiXaJii ABa aB-
ToMo0iai. BigcTanbp MixK MicTaMu OOpPiBHIOE S KM, HIBUAKOCTI aBTO-
MoOLIiB — vy i v, (y KM/rox). Yepes ¢ rog aBToMoO6iIi 3ycTpiancs.
Bupagsits t uepes s, v, i v,. OOUKCIiTE 3HAUEHHA t, AKIIO S = 375 KM,
v, = 78 Km/rom, v, = 72 KM/TOZ.

Xummeba mamemamuxa

31.28.

22

Opna nmurapka pyinaye 25 mr Bitaminy C. fAximo JiogmnHa He KyPUTD,
aJjie mepebyBaTuMe y IPUMIIlleHHi, e KYPATh iHIIi, IPOTATOM TI'OLH-
HM, TO IJA Hei Ile Bce OOHO IO i caMiii BUKYypUTHU 4 IIUTapKIU.
Ckinpkm BiTaminy C BrparuTh MapumHa, AKINO nepebyBaTUMe B Ta-
Komy mpumitensi 1,5 roxn?

O
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o
@ Likabi 3agaui — nomipkyi ogHaue

31.29. [IBa rpasiii mo uepsi OepyTh 3 KYIKH KaMiHII. 3a mpaBuUJaMHW T'pPU
IO3BOJIAEThCA 3a OOWMH Xinm Oparu 1, 2, 4, 8, ... (Oyab-axuii cTemiHb
IBilikmM) KamiHIiB. Burpae Toit, XT0 BisbMe ocTaHHill KaMimenb. XTo
mepeMosKe B IIifi I'pi 3a OpaBUJIBHOI cTpaTerii, AKIIO IIOYaTKOBAa
KiJbKicTh KaMIiHIIIB y KYIIIIi JOPiBHIOBaTHMe:

1) 2016; 2) 20177

§ 32. ToroxHicts (+/a)2 =a,a > 0.
PiBHsHHa x2=a

1. ToroxHicte (Va)?2 =a,a >0

Haranmaemo, mo g Bcix sHauensb a > 0 piBHiICTE V@ = X € IPaBUJILHOIO,
AKINO0 BUKOHYIOThCA ABi ymoBu: 1) x > 0; 2) x2 = q. IligcraBuBImu B ocTaH-
HIO PiBHIiCTh 3aMiCTh X HOT0 3aIMC Y BUTJAAL V@, OOePKUMO TOTOKHICTH

(Wa)? = a.

Oaa oyns-akoro a > 0 cmpaBIKyEThCA TOTOKHICTH

(a)? = a.

m OouucanTN:
1 2 3Y
DEDE 2) (1D 3)(§Jﬁj; 4)(——}

Poszé’azanna. 1) (J7)2 = T;
2) (—11)2 = (-1)2 - J11)2 =1-11 = 11;

3) (l\/ﬁjz - (1]2 .(\/ﬁ)z _ 1-18 - 4.5
2 2 4 o

2
4)( ﬁ] _ (B2 3

3
Biodnosiov: 1) 7; 2) 11; 3) 4,5; 4) 1

2. PiBHaHHS x2 = a, ne a - paesike Ymcno

PosruisneMo piBHAHHA x2 = a, Je @ — JesdKe YHUCIO.

OckinbKM KBaApaT UKCJIa He MOXKe NOPiBHIOBATH Bil’ €MHOMY UUCJIY, TO,
kouu a < 0, piBHAHHA x2 = ¢ He Ma€ PO3B’A3KiB, 1[0 MOKHA 3alIMCATHA TaK:
x € Q.

SIkmo a = 0, To equHEUM KopeHeM piBHAHHS x2 = 0 € yncyo 0.
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O
SIkmo a > 0, ToO KOpeHsAMM PiBHAHHA X2 = @ € YUCIa \/E i —\/E. Cupasni,

(\/5)2 =ai (—\/5)2 = a. AGu BIeBHHUTHCS, IO PiBHAHHA x2 = a, ge a > 0,
iHIIIX KOpeHiB He Mae, 3BepHiMocsA A0 rpadiumoi imTepmperarlii ioro poss’sa-
syBanHsa. I[ToOyayemo rpadiku pyukii y = x2 ta y = a, ge a > 0 (man. 32.1).

T'padixu mepermyauca asiui: y Toukax 3 abcmumcamMu vVa i —/a.

y

y=a, a>0

ARSI SRR
Va Va Maui. 32.1

CucremMaTrusyeMo JaHi PO po3B’A3KU PiBHAHHA X2 = @ y BUIVIAAL CXeMH:

x2 = a, a — YUCIO

A

HKH_[O a > 0, TO HKH_IO a= 0, HKIHO a < 0’
xl = \/E, xz = —\/E 0 x =0 TO KOPEHIB HEMAae

("I5E¥D Poss’ssartu piBHAHHS:

Hx2=9; 2)x2=-T7; 3)x2=7; 4)(2x+ 1)2=25.
Pozé’azanna. 1) x, = J9 =3, Xy = /9 = -3;

2) piBHAHHA He Ma€ KOpeHiB, ToOTO x € UJ;

3) x, = J7 , X9 = —V/7. I1Ii KopeHi € ippanioHATLHUMU UKCJIAMU;
4) maemo: 2x +1 = J25 aBo 2x+1-= —\/%;

2x + 1 = 5; 2x + 1 =-b;

2x = 4; 2x = —6;

x = 2. x =-3.
Omxe, piBHAHHA Ma€ JBa KOpeHi: x, = 2; x, = —3.

Bidnosids: 1) +3; 2) J; 3) +J7; 4) 2; -3.
24 o
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O

@ Ona aknx 3HadeHb a € NpPaBUMbHOK PIBHICTb (\/5)2 =a? O UYn mae KopeHi piBHSHHS
g x2=gq,akwo a <0,a=0,a>0, i AKLIO MaAE, TO CKiNbKN?

§ Fosb sxims sagaui ma buxonaime bnpabu

E’ 32.1. O6uncmirs:

2
1) WD 2) (oY G295 4 [ %} .
32.2. 3uaiifiTh 3HAUEHHA BUPa3Yy:
1) (/6)% 2) (+/5,3)
32.3. (Verno.) Uu Mae KopeHi piBHAHHA:
1) x2=09; 2) x2 = 47, 3) x2 = 0; 4) x2 =77
32.4. Yn Mae KOpeHi piBHAHHS:
1) x2 = 25; 2) x2 =-10?
@ 32.5. 3HalifiTh 3HAUEHHS BUPAa3y:
2
1) (T SNTRN TN E N RS AGS
2 2
1 J7
-5.92..92. (— 2. — . N
5) =5 -2 - /2; 6) 0,3 - (—V10)2; 7)(\5} 8)( 2].
32.6. O0uyucaiTh:
2
1) (-V11)% 2) V19 - J19; 3@ 4 (—iﬁ) ;
5) -7 -3 - /3; 6) 0,2 - (—/5)2; 7 (LJZ 8) _@ 2
’ ’ ’ \/B ’ 3 .
32.7. O6uncaiTh:

32.8.

32.9.

2
1) (V15)2 - 3,8; 2) 5(—@} ;

2
7. 1 oay
3)7.[8J, 4)8(Jﬂ).

3HaUIiTh 3HAYEHHS BUPAa3y:

2 2
_ : 5. B . 1 2
1) 2,7 + (—/13)% 2)8£\/;J, 3)12.(\/3, 4)19(@).

Posp’st:kiTh piBHAHHS:

1) x2 = 25; 2) x2 =0,36; 3) x2 =121;
4

4) x2 = -9; 5) x2 = 11; 6) x2 =9
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32.10. Po3B’s:KiTh piBHAHHS:

1) x2 = 49; 2) x2 = 0,16; 3) x2 = 169;
4) x2 = —4; 5) x2 = 5; 6) x2 = i
16

32.11. 3uaiifiTh KOpeHi piBHAHHS:

1) x2 - 0,05 = 0,04; 2) 24 + x2 = 25;

3) x2+12=0; 4) x2—7
32.12. Po3B’s1:KiTh piBHAHHS:

1) x2 + 0,01 = 0,26; 2) x2 - 14 =2;

3) 17 — x2=0; 4) —ixz =5,

32.13. Yu masexuth rpadiky QyHKIii y = x2 Touka:
1) M(5;5);  2) N(7;V7);
3) P(—/3;3);  4) T(V10;v/10)?

32.14. 3HaiifiTh CTOPOHY KBajapaTa, ILIOIIA SKOr0 JOPiBHIOE:

1) 36 cm?; 2) 49 nm?; 3) 0,09 m?; 4) z—gnMZ
@ 32.15. O6uucmirs:
1) (-(v5)2)% 2) (2v5)2 - (5v/2)%
2
3) 36 - ( J_j ——(2J_)2 4) /59,29 + Gx/S_élj .
4 257 (3 [8)
_ 2 _ 2. _ - == _| = =
5) (-3v5)2 - 3(\/5)% 6)[ - 32] (4 9}'
32.16. O0uncIaiTe:
1) (7)) 2) (8V7)2 - (74/3)%
2 2
3) 16.[—%\@ +%(4\/§)2; 4) 70,56 —ij;
5) (5v/2)2 — 5 - (—/2)% 6)| 2|2 2 o] -2 38 2.
’ 3\10 6\ 65
32.17. Po3B’s1:KiTh PiBHAHHS:
1) (x — 2)2 = 36; 2) (y + 3)2 = 4; 3)(x—1)2=0
4) (x + 3)2=T; 5) (y—éf -4, 6) (x + 5)2 = -9
’ 9 81’ :
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O
32.18. Po3p’s1:KiTh piBHAHHA:
1) (x + 1)2 = 16; 2) (y — 2)% = 25; 3)(m+ 2)2=0;
4) (x — 2)2 = 3; 5)( —EJZ—L' 6) (m — 3)2=-4
- Y"10) " 100° -

32.19. HaseziTh npukJaj piBHAHHA BULIALY X2 = a, Ae X — 3MiHHA, 4 —
YHCJI0, AKe:

1) mae oguH Iiauil KOPiHb;

2) Mae mBa IiIUX KOpPeHi;

3) He Mae KOpeHiB;

4) mae gBa paliOHAJBLHUX KOPEHi;

5) Mmae KopeHi, aje BOHU He € palliOHAJIbHUMH.
32.20. Po3B’s:kiTh piBHAHHS:

1)x+1=i; 2) (2x — 3)2 + (2x + 3)2 = 20.
6 x -1
32.21. Po3B’s:KiTh piBHAHHS:
pr-2_.12 2) Bx + 1)2 + (3x — 1) = 4.
5 x+2

E 32.22. Po3p’s:kiTh piBHAHHA:

DAT+42 + x2 = 3; 2) 2|x? - 5|+ 3 = 5.

32.23. 3uaiigiTh KOPeHi piBHAHHSA:

D VL+a? +4 =2 2) 2[x2 — 4|+ 1 =11.

32.24. [Ins AKUX 3HAUEHb b COPaBIKYETHCA PiBHICTH:

1) (Wb)? = —b; 2)(Nb-4)2 =b-4  3)b(b)? = b
32.25. [l aKux 3Ha4YeHb m PiBHAHHA mx? = 1:
1) mae mBa KOpeHi; 2) Mae OIUH KOPiHb; 3) He Mae KOpeHiB?

@ Bnpabu grs nobmopenns

4x — 2
32.26. CopocTiTh Bupas (x - 29j : (Zx _ ]

- x -2
32.27. Bigomo, mo 2x — 4y = 1. 3HaligiTe 3HaAYEeHHA BUPA3y:
4 -4 2 _ gy2
1) : o) 8y —4x, gy - —4V"
x -2y 5 2,5x + 5y

Tligzomyimecs go bubuenns Hobozo mamepiany

32.28. IlopiBHsAliTe 3HAUEHHA BUPAa3iB:

1)V4-9 i V4 -9, 2)%1%.
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O
32.29. SuaiifiTh 3HaUEHHSA BUPA3Y:
4 3
1) -2,5|+13,7; 2) = =
)‘ ) 9 16
32.30. CupocriTh Bupas: 1) ]5a‘, akmo a = 0; 2) |7b‘, armo b < 0.

Xummeba mamemamuxa

32.31. IlouaTkoBuit po3mip aenosuty BKJaguHuiti ckaas 20 000 rpa. Yepes
IBa POKM BKJAMHUILA 3aKPHUJa IEIO3UT, OTPUMABIIN II0 HbOMY KOIII-
™1 B po3mipi 25 088 rpu. 3a AKOI0 BiJJCOTKOBOIO CTABKOIO OYJIO Bij-
KPHUTO IEMO3UT, AKIIT0 BiICOTKM HAPAXOBYIOTHCS OAMH pas3 Ha pPiK Ha
TMIOTOYHMNM PaxyHOK (Tak 3BaHi «BiICOTKM Ha BiICOTKM»)?

@ Likabi 3agaui — nomipkyi ograue

32.32. (Kuiscvka mamemamuuna onimniada, 1989 p.) IIBoe rpaBIiB mo uep-
3i 3MiMICHIOIOTH XiJ 3a TAaKMMM HPaBUJIAMU: ¥ KJIITHHKAX HEeCKiHUeH-
HOT'O apKyIlia OUH I'PaBellb CTaBUTh XPECTUKU, a IPYTUH — HYJIUKU.
Yu moiKke OApyruii rpaBellb I'paTH TaK, IT00 MEpITui HiKOJIM He 3Mir
3aI0BHUTU XPeCTUKaMHU AKUICh KBagpar 2x27?

§ 33. BnacTuBocTi apudpMeTUUHOro KBAAPaTHOrO KOPEHs
1. KopiHb 3 o6yTKy

ITopiBHsAeMO 3HaueHHs BupasiB v4 -9 i J4 - /9:
J4-9=136=6, V4-4/9=2-3=6.

Maemo: v4 -9 = \/Z . \/§, TOOTO KOPiHB 3 JOOYTKY ABOX UYMCEJ JOPiBHIOE
I00yTKY Ix KopeHiB. Taka BJIACTHUBICTEL CIPABIAKYETHCA AJIA HOOYTKY OVIb-
AKNX OBOX HeBif’eMHHX 4YmUCel.

Teopema (11po KopiHb 3 100yTKY). KOpiHb 3 OOYTKY IBOX HeBix eM-
HHUX YHCeJI JOPiBHIOE MOOYTKY KOPEeHiB i3 IMX yuceli, TOOTO AKIIO
a>0ib=>0, 10

Jab = Ja -\b.

Ilogedenns. Ockinprum a > 01 b = 0, To Bupasu \/E i \/B MalTh 3MiCT,
IPUYOMY Ja >0, Vb > 0. Tomy Ja b > 0. Kpim Toro,

(a - Vb)? = (Jay? - (o) = ab.
Maemo: Ja -vb >0 i (\/; . x/B)Z = ab. Toxi 3a osmauemHam apudme-
TUYHOTO KBaJAPAaTHOTO KOPEHS: Jab =+Ja -\b. m

JloBeeHa TeopemMa MOMIMPIOETHCA i HA BUMAJOK, KOJM MHOMKHUKIB Iif
3HaKOM KOpPeHsA Tpu i OijbIie.
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Hacuainox. Kopias 3 1o0yTKy HeBig’€MHMX MHOSKHHUKIB JOpPiBHIOE
IXOOYTKY KOPEHiB i3 IMX MHOKHUKIiB.

Ilosedenns. JloBemeMo 1eli HacCJifoK, HAOPUKJAML, AJSI TPHOX YMCEJI
a=0,b>0, c>0. Maemo:

Jabe = J(ab)e = Vabe = Jabc. B

3ayeaxcenns 1. OueBugHO, 110 BUpPas vab Mae 3MicT 3a yMOBU, KOJU
ab > 0, To6To KoM a i b BigMiHHHI Bix HyJas dmcia, TO Ie YHCIa OJSHOTO
3HaKa, a 3HAUUTD i TOMi, KOoJau oouaBi aminHi a i b Bix’emui. ¥ nmpomy pasi

TOTOXKHICTD, SKY MU PO3TJIAHYJIN BUIIEe, HA0OyBa€ BUTJIAALY Vab = v—a - V-b,
e —a 2 0i—b > 0. BpaxoByoounu o0uaBa BUIAAKN, MOXKHA 3allMCATH, IO

\/Ez\/m-\ﬂz,,ueab>0.

(IR 1) /2536 =25 -4/36 =56 = 30;

2)~/32-72 = /(16 - 2) - (36 - 2) =16 - 36 - 4 = /16 - /36 - /4 =
~4.6-2=48.

Skmro B piBHOCTI Vab = +/a - Jb mominsaTu MicisgMu JIiBYy i IpaBy 4acTH-
HU, TO OJEPsKNMO TOTOKHICTb:

Ja b =+Jab, ne a >0, b > 0.

JLoOyTOK KOpeHiB 3 HEBi’€MHHUX YHCeJI TOPIiBHIOE KOPEHIO 3 TOOYTKY
IIUX YHCeJI.

IR 218 = V218 = 36 - 6.

2. KopiHb 3 gpoby

Posrasmemo KBagpaTHUii KOPiHb 3 ApoOy.

(E Teopema (Ipo KopiHb 3 ApoOy). Kopins 3 npo0y, 4nceJIbHUK AKOTO
€ HeBiT’€MHMM, a 3HAMEHHHMK — MOJATHHM, TOPiBHIOE KOPEHIO i3
YHCeJbHUKA, MOAiJIEHOMY HAa KOPiHb 3i 3HAMEHHHMKA, TOOTO AKIIO

a=>0ib>0, 10
JE_Q
b Vb’

Ilosedenns. Ockinbku a 2 0 i b > 0, To Bupasu Ja i Vb mators smict

.

ia >0,b > 0. Tomy % = 0, Kpim Toro,
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Va) _(ay _a
b b2 b

2
Ja . a .
Maemo: % =201 [ J =% Toxi 3a O3HAUEHHAM apU(METHIHOIO

36 _ 36 _6 P_ﬁ_ﬁ_ﬁ
{Mpuknan 3 RN 49 J49 T 2) 24_4_JZ_2'

3ayeaxcenns 2. Ik i B sayBaskenHi 1 (c. 29), TOTOXKHICTh, AKY MU TiJb-
KHU IO PO3TVIAHYJIM, MOYKHA 3alCATH M TaK:

@ _d
\/;—\/H,neab>0,b¢0.

. . /a a . . . .
HKH_[O B P1BHOCT1 g = ﬁ IIOM1HATHN M1COAMM JIIBY 1 IIpaBy 4YaCTHUHMU,

TO OJEPKUMO TOTOKHICTh:

%=\/%,nea>0,b>0.

YacTrka, YMCEJIbHUK AKOI € KOpeHeM 3 HeBil’'€éMHOro umcja, a 3Ha-
MEHHHK — KOPEHeM 3 JOJATHOI0 YMCJa, JOPIiBHIOE KOPEHIO i3 Y4aCTKH
IIUX YHUCeJI.

1)%=E:J§=& Z)J— f f %—g

3. KopiHb 3 kBagpara Ta cteneHs
Posrinamemo, AK Ho0yTHM KBaJpaTHUM KOPiHL 3 KBajapara.

Teopema (mpo KopiHb 3 KBaapara). aa Oyab-aKoro 3HaYeHHA @
CIIPABIKYETHCA PiBHiICTH
Va2 =|a

S0 a2 9
Jlogedenns. ]a| 20 i |a| = a® pas G6yab-AKOTO 4, TOMY 3a O3HAUEHHAM

apu(PMeTHUYHOTO KBaAPATHOTO KOPeHsa: Vas = |a‘. |
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[ipninan 5 IR B NE T

Posraamemo KBagpaTHUN KOPiHb i3 cTeleHs.

Teopema (mIpo KopiHb i3 cremensa). A Oyab-AKOT0o 3HAYEHHA @
i HaTypaJpHOro umMcja k cmpaBIKYEThCS PiBHiCTH

a2k = |ak ‘

Togedennsa. Na?* = ,/(a*)?. 3a Teopemoro Ipo KOpiHL 3 KBaZpaTa, Mae-
Mo: /(ak)2 = |ak‘. Orxe, Va2k = |ak‘. [ |
WTGEES  O6unenuTn /1,74,

Pose’sizanns. 1,74 = (1, 72)2 = |1,72| = 2,89.

CuopocruTtu Bupas: 1) W; 2) \/pT’, ne p < 0.
Posé’asannsa. 1) Jalz = \/(aT)2 = |a6|. Ockinpku a® > 0 gna 6yab-axoro
a, To ’a6| = ab. Orxe, Jal? = af,

2) \/p_ = \/(pT) = |p3|. Ockinpku p < 0, T0o p3 < 0, a ToMy |p3| = —ps.

Omxe, axmo p < 0, To \/p® = —p3.
Bidnosiov: 1) ab; 2) —p3.

@ CdbopmynioiiTe | 4oBeAdiTb TeopeMy Npo kopiHb 3 AobyTky. O Yomy OopiBHIOE 00GYTOK
g KopeHis? O Cfbopmymome | AoBeAiTL TeOpeMy npo KOpiHb 3 ,qquy. O Yowmy popisHioe
e YacTtka kopeHie? O Ccbopmynioiite i 4OBefiTb TEOPeMU MPO KOpiHb 3 KBagpaTta Ta Ko-

piHb i3 cTenexs.

§ Fosb aximo sagaui ma buxonaime bnpabu

E’ 33.1. (Vcro.) Un mpaBUJIBHO OOUMCJICHO:
1)716 -9 =16 - /9 = 4-3 =12; 2) /i=£=
25 25
33.2. U1 mpaBUJIbHO BUKOHAHO OOUYMCJIEHH:
[9 9 3
1)v/36 -4 =36 -4=06-4 = 24; 2) | =—F7—===?
) )25 J25 5
@ 33.3. 3HaiiniThL 3HaUeHHA BUPA3y:
1) V25 -9; 2) V16 - 900, 3) 0,25 -1,44;

4) /0,04 - 169; 5) 4/2,25 - 0,09 - 100; 6) \/1,96 - 0,01 - 6,25.
o 31
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33.4. O6uncaiTs:
1) V36 - 49; 2) V100 - 4; 3) 40,49 -1,69;
4) /0,09 - 196; 5) \/1,44 -0,16 - 400; 6) \/2,89 -10 000 - 0,25.
33.5. 3Ha1'71/::i'rb 3HAUYEHHS ROpeHH'
1 36
1 3
) ./ 2) ) 625°
/ 4
4) 4 5) 6) ./44 9
33.6. 3uanaiTL 3HAYEHHA KOPEHS:
25 289 11 19 1
.= 2),)—; 3).,)—; 41— b5 —=; 6).42—.
) 64 ) 900 ) 784 ) 25 ) 81 ) 4
33.7. O6uucIiTh:
1) /0, 22; 2) (-0, 9)2; 3) 24/32; 4) -3./92;
2
2 (7
5) 0,5,/(-10)2; 6) ——\/5*2 7) -3J(=7)2; 8) = (gj .
33.8. O6uncaiTh:
1) V1,72 2)(-0,3)2;  3) 342 4) -2V72;
2
1 1 /8
5) 5\/(—9)2; 6) -0,1+/202; 7) —5y(=3)%; 8) 4 (5) .
33.9. IlomatiTe Bupa3 y BUIVISAI JOOYTKY KOPEHiB:
1)v2-7; 2) /35; 3) V17b; 4) \/6p.
33.10. IlomaiiTe Bupas y BUIVISAAL T00OYTKY KOPEHiB:
1)+V3-11; 2) V15; 3)\19a; 4) /100,
33.11. IlomatiTe BUpa3 y BUIVIAAl YACTKU KOPEHiB:
2 2 7 p
1) ,|—; 2 —; 3) .|—; 4) , |—.
s ) e g
33.12. TlomaiiTe BUpas3 y BUIVISAlL YaCTKU KOPEHiB:
3 1 a 5
2. 9-. a. 2.
D17 2),95; 8) |55 4)\[)
33.13. O0uucaiTes 3HAUeHHS NOOYTKY:
1) V2 - 4/32; 2) V2 - \/50; 3) v/20 - /0, 05;
1 7 13 3 1
4) 0,9 - 2,5; 5) (= il = 6) .= V3 ,/=.
) ) \/; 13 V36 ) \/; V3 \/;
32
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33.14. ObunciiTs, 3HaueHHS AOOYTKY:
1) V5 - /20, 2) /5 - V/45; 3) /0,02 - \/50;
5 1 |7 11 1
) . A R L = .= .11,
4) /0,4 - /0, 9; 5)[7 (5 \/;, 6)4/12 4/12 Vi1
33.15. O0uuciTh 3HAUEHHA YaCTKU:
4 24 3 8 70,27
pYB g VDB g a8 V8 g 02T
J5 0,3 1,5 27 J50 0,75
33.16. O0uuCIiTh 3HAUEHHSA YaCTKU:
F oy V2T, g 160 V2 J_
f 0,3’ 2,5 Ji2’ \/
33.17. 3uaiifiTh 3HaUeHHA BUPA3Y:
1) Vot 2) V2°%; 3) V5°;
4) \(-2)1%; 5) \(=3)*; 6) V(-1)'2.
33.18. 3uaiigiTL 3HAUEeHHA BUPA3Y:
1) V104, 2) V/3; 3) \/28;
4) \(=5)*; 5) V(=1)'%; 6) \/(-2)'2.
33.19. SamiHiTh, Bupas HoOMy TOTOXKHO PiBHUM:
3 P 17
1) Jm?; 2) 4yp?; 3) -0,1a?; 4) .
N
33.20. BamiHiTh BUpPa3 OMYy TOTOKHO PiBHUM:
1 7
1) Ve2; 2) -2b2;  3) =/xZ; 4) —.
) ) =t ) T
@ 33.21. O6uucIiTh:
1) ‘/4§ 52i 2) ‘/1— ‘[1—
64 16
3) V202 — 162; 4) /0,852 — 0,842,
33.22. O0UncaiTh:
1) ‘/42 23E 2) ‘/1— ,/
25 81’
3) V372 —122; 4) /0,252 — 0,242,
33.23. O0uncaiTh:
1) V90 - 490; 2) V72 - 32; 3) V4,9 - 32,4;
4) 4,5 -J72;  5)13 -3 -439; 6) V22 - /14 - f77.
o 33
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33.24. O6uucaiTh: 7
1) v/40 - 640; 2) 45 - 125; 3) 14,4 - 8,1;
4)J1,6 -\/90;  5)17-34-42;  6)/63-18 - V14,
33.25. 3uaiigiTh 3HAUEeHHSA BUPAa3y:
34.62 . (-2)5; 2) J210 . 52 _ \/(_4)4;
3) V25%; 4o
33.26. O0unciiTn:
1) J(-2)* - 7% - ((-3)5; 2) \/363.
33.27. O6uuncaiTh, monepeIHbO PO3KJIABIIN HiJKOPEHEBUH BUpAa3 Ha IPOCTi
MHOYKHUKHU:

1) 12 544; 2) /186 624.

33.28. CrpocTiTh Bupas:

1) 4/0,36x2, akmio x > 0; 2) y121y2, axmo y < 0;
3) —34%p2, amo p < 0; 4) 5/ x*;

5) V25a8, axmo a > 0; 6) %010, srmo ¢ < 0.

33.29. CopocTiTh Bupas:

1) 40,49p?, axmpo p > 0; 2) %mz, armo m < 0;
3) 7\/b78; 4) 4/0,01a'4, axmo a < 0.

33.30. CrmpocTiTh Bupas:

1) V25m2n'2 | grmo m < 0;

2) ,/ﬂml‘*nls, axmo m > 0, n < 0;
169

1
3) gxy3 64x*y?, axmo y > 0;

p6m12
x8

4) , AKII0 p < 03

20
5) 2m® p—z, akmo m < 0;
m

/x14y16226

akmo x > 0, z < 0.
x3y8z12 ’

6)
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33.31. CopocTiTh Bupas:

1) V64a2b®, axmo a > 0;

2) —bc\/25b6010, akmo b < 0, ¢ > 0;

3)1/ ,mcmoz<0
b4

4) 3a24/ , AKI0 b > 0.
a*

E 33.32. Bigomo, o x < 0, y < 0. ITomatiTe Bupas:
1) J7xy y Buraagi 1o6yTKy KOpeHiB;

2x . .
2) 3— Y BUTJISIZII YaCTKM KOPEHiB.
Y

33.33. CopocriTh Bupas:

1) m, SAKIIO X 2 V;

2) m, AKRINo m < n;

3) m, AKIIO X = 5;
4) \/m, AKIo a < 6;

25
5) (x + 2),[————, arIo x > —2;
) ( )x2+4x+4 -

/ 4
6) (a—b) m, AKII0 a < b.

33.34. CrpocTiTh BUpas:

1) {/(m — 2)2, axmo m > 2;
2) \p? +8p + 16, axmpo p < —4;

1
— — > .
3) (a -5) 71 , AKIIO a > b5;

/ 9
4) (x—].) m, AKI0 X < 1.

33.35. CupocriTh Bupas:

1) J/3 - 52 + (Jﬁ - 1)2; 2) VB -T2 + 2 - JT)2;
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3) V(21 - 5)2 — /(21 - 4)2; 4) 7 + 44/3.

33.36. CnpocTiTh Bupas:
2

1)(\/5—\/5)—\/(@—13)2; 2) V3 - 242,
@ Bnpatu grs nobmopenns
33.37. PoskianiTe MHOrOUJIEH Ha MHOMKHUKI:

1) 2x2y3 — 8xy5; 2) 49a2 - 36;

3) 36m3n + 27m?2n8; 4) %ms - n4.
33.38. Ckoporits apib:

2 _ 2 2 _ 2 _
1)m 4; a +10a+25; 3) x4 — 25 : 4)x 4x + 4
6 +3m 4a + 20 x2 -10x + 25 x3 -8

33.39. [loBexniTs TOTOXKHICTD

( a 2a j a-8 12a

- : + = —a,.
a-6 a?2-12a+36) 36-a2 a-6

33.40. ITo6ynyiite rpadik Gpynrmii y = 3x + Vx2, axmo x < 0.

Tligzomyimecs g0 bubuenns Hobozo mamepiany

33.41. Po3KkJIaiTh HA IPOCTi MHOMKHUKN YMCJIO:

1) 18; 2) 72; 3) 175; 4) 448.
33.42. CupocTiTh Bupas:

1) 2a + 3a; 2)7b - b; 3)bm + m — Tm.
33.43. IlomaiiTe BUpa3 y BUIVISAAL MHOIOUJIEHA:

1) a(3a — 4); 2) (b - 3)(b + 2).

Xummeba mamemamuxa

33.44.1) Ilixg uac yuieHHsa 3y0iB MM YacTO KO-

PUCTYyEMOCSA IOCTiHHMM IIOTOKOM BOAU
3 KpaHa 3aMicTh TOro, o6 HaOpaTu BOAY
B iHmmBigyanbuuii crakad. Ile mpmsso-
IUTH IO MapHUX BUTpAT Maii:ke 4 J BOaU
nroxBusinHU. CKiJIBKU JTPiB BOOM MOXKe
3a0LIaAUTH 34 TIXKIEeHb poauHa 3 4 ocio,
SAKIIO BCi BOHM YHCTATH 3yOm naBiui Ha
JeHb MPOTATOM 3 XBUJIUH?
2) IIpockmua dianvhicme. IisuHaiirecsa Tapud Ha 1 M3 Boau y Bamrii
MicmeBocTi. O0UnCIiTh, CKiTIBKM KOIITIiB MOXKe 3a0IaluTH TaKa Po-
IWHA MPOTATOM MIiCSIlA 3a YMOBU MPAaBUJIbHOTO BUKOPUCTAHHSA BOIAU
Mg yac yuineHHs 3y0iB.
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@ Likabi 3agaui — nomipkyi ogHaue

33.45. (306HiwHe He3zanedxdcHe ouyinoeaHHs, 2012 p.) BarbKu pasom i3 mBoMa
mitemu, fcero (4 poxu) ta Tapacom (7 pokis), 30MparOTHCSA IPOBECTU
BUXiIHUU JeHb y IIapKy aTpakIioHiB. BaTbKu M03BOJAIOTH KOMKHIiM
IUTWHL BigBigaTu He OiJjbIlle HisK TPHU aTPAKIIiOHM i KOKHUI aTpaKIli-
OH — JIMIIIe II0 OZHOMY pa3y. Bimomo, m1o Ha arpakitioHu «EjeKTpuuHi
MaIInHKN» i «Beceii ripku» momycKaioTh JuIlle AiTei crapime 6 po-
kiB. Ha «IIapoBosuk» Tapac He mime. A BigBigyBaHHS OYIb-IKOIO
aTPAKI[IOHY MOTPiOHO KYINTH KBUTOK OJA KOMKHOI guTmHu. CKOpHC-
TaBIIUCH TAOJIMIIEI0, BU3HAUTE MAKCUMAJLbLHY CYyMYy KOIITiB (y TI'pH),
SAKY BUTPATATL OATbKU HA NPUAOAHHSA KBUTKIB IJId TiTe.

Hasga BapricTs KBUTKaA
aTPaKIiOHY IJISI OOHI€I TUTUHU, TPH
«Beceui ripku» 17
«ITapoBo3uK» 16
«EnxexTpuuHi MamrmHKM» 20
«Kapycennb» 12
«BaryT» 15
«[Iuraua pubOSIOBII» 8
«Jlebemi» 13

§ 34. ToToxHi nepeTBOpPEeHHS BUpPa3siB,
LLO MICTSATb KBAAAPATHi KOpEeHi

Posrnanemo, AKi TOTOXKHI mepeTBOpPeHHA MOKHA BUKOHYBaTH 3 ipparri-
OHAJILHUMU BUPA3aMMU.

1. BuHeceHHA MHOXHMKA 3—I'Ii,El, 3HaKa KopeH4d

CKopucTaeMocs TeOpeMoi0 PO KOPiHb 3 JOOYTKY [AJid IIePeTBOPEHHS BU-

pasy V12:
V12 = 4.3 =4 .3 = 243.

KamxyTb, 110 MHOKHHUK BUHECJHM 3-IIi 3HAKA KOpeHda. ¥ IIboMY pasi
3-TIii 3HaKa KOPeHsd BUHECJU MHOMKHUK 2.

BunecTu MHOXKHUK 3-IIii 3HaKa KOopeHaA y Bupasi vxll.

Posé’asanna. Illogamo Bupas x!! y suraazai gooyrry x10 - x, y axomy x10
€ CTemeHeM 3 MapHUM IIOKasHuKoOM. Tomi

NN e N N e N
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O
Bupas +x!! mae smict, axmo x > 0, 60 axmo x < 0, To # x!1 < 0.
Ockinpru x > 0, To x° > 0. Tomy |x5| = x5,

Omxe, vx!l = x5/x.
Bidnosidv: x°/x.

2. BHeceHHss MHOXKHMKaA Nia 3HAK KOpeHs

PosrigneMo TOTOKHE IIepPeTBOPEHHs, obepHeHe [0 morepeauboro. CKo-
pucTaEMOCS IPABUJIOM MHOKEHHS KOPEeHiB:

243 =22 .3 =13 =12

KaxyThb, 10 MHOKHUEK BHECJIM IIiM 3HAK KOpeHs. ¥ IILOMY pasi mif
3HAK KOPEHSA BHECJIU MHOMKHUK 2.

3ayBaKMMO, IO MiJ 3HAK KOPEeHd MOKHA BHOCHUTH JHIINE IONATHNIA
MHOXHHUK.

W BrecTu MHOMKHUK ITIiJ 3HaK KopeHs: 1) —2\/5; 2) m+/5.

Poss’azanns.

1) 243 =-1-23=-1-4/22 .3 =-1-/4-/3 =-1-4.3 = -J12.

2) MuOXXHUK m MOKe HaOyBaTu OyAb-AKMX 3HaUeHb (O0yTU DOTATHUM,
HyJeM abo Bix’emuuMm). ToMy ciif po3TIAHYTH ABa BUIAIKU:

axmo m > 0, ro my5 = [m|\6 = ym? -5 = J5m2;
mcmom<0,Tom\/7:—|m|\/7:_\/ﬁ.\/7:_@.
Bidnosiov: 1) —/12;

2)@, axmo m = 0; —W, akmo m < 0.

3. JonaBaHHSA, BigHIMaHHSA, MHOXXEHHS, AiNeHHSs
Ta NigHeCEeHHs OO CTereHs ippauioHaNbHMX BUpasiB

BukopucToByoun BJIACTHBOCTI MHOMKEHHSA i HiJIeHHA KOPEHiB, MOYKHA BU-
KOHyBaTu apudmMeTuuHi aii Hag BUpasaMu, III0 MiCTATL KBaJpaTHiI KOpeHi.

OYEETED 1) 543 - 742 = 356;
2) TVa - (-3V6) = —21V6a;
5 8J/18 8J9.42
3) 818 : 42 = e 4l

. _ Wx 7
4) W @ (-2Vx) = N

BuxopucroByoun ToToxHicT (Va)? = a, ge a > 0, ippamionansai Bupa-
3M MOXKHA IIiJHOCHUTH [0 CTEIIeHdd.

1) (-5v/2)% = (-5)2 - (v2)% = 25 - 2 = 50;
2) (Va)? = (Jay\Ja = aVa.

38 O
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POSI‘JIHHGMO, KoJin KBaJ.'[paTHi KOpeHi MOXHa nogaBaTH.

W CnopoctuTtu BuUpas 52 + 34/2.

Pos6’asanusa. [JogaHKu MiCTATH CIIIBHUN MHOMKHUK \/5 . Bunecemo iioro

3a IYKKU Ta BUKOHAEMO Jil0 B OYKKaX: 52 +3V2 = x/§(5 +3) = 8/2.
3asBuuail po3B’A3aHHs 3aMNCYIOTh KOPOTIIIE:

542 + 342 = 84/2.

3ayBaK1MO, II0 BUpPa3u 542 i 32 y ILOMY HOPHUKJIALL HA3UBAIOTh 100i0-
Humu padukanamu (3a aHAJOTi€0 OO0 MONiOHMX MOMaHKIB) i momaroTh 3a
MpaBMUJIOM 3BeJeHHs IIOAIOHMX HOJaHKiB.

CopocTuTu BUpas J12a + /48a — /27a.

Posg’azanns. Y KOXHOMY 3 HOJAaHKIiB BMHeCeMO MHOKHHK 3-HiJl 3HaAKa
KOpeHs, OTPUMAaEMO CyMy HOIiOHUX paguKaliB:

J12a +/48a — /27a = V4 -3a + V16 - 3a — /9 - 3a =
= 2J3a + 4/3a - 3/3a = 3V3a.

Bidnosidv: 3\/3a.

CmpocTuTu BUpas:
1) 7 + 2V3)WT - 24/3); 2) (2v5 —\/3)% +15.
Posg’azanns. MoxeMo 3acTocyBaTu (POPMYJIH CKOPOYEHOTO MHOMKEHHS.

1) V7 + 2J3)(T - 2V3) = (JT)2 - (28)? =7 -4 -3 = -5;
2) (2v5 — V3)2 + V15 = (2V5)2 -2 2J5 - V3 + (V3)?) + V15 =
=4-5- 415 + 3+ 15 = 23 - 3J15.

Bidnosidv: 1) —5; 2) 23 — 34/15.

4. CKopoueHHs apob6is

Cxoporuru api6:
a? -7 2) J6 -2
a-— \/7 ’ 3 - \/§ '
Poss’aszanunsa. 1) Bpaxysasiu, mo 7 = (ﬁ )2, uncenbHUK APo6Y IOJAAMO
y BuUTJIsAAi pisHuni kBagpartiB. MaTumemo:
2 _ 2 _ 2 _
@ -7 _a?-(T2 _@-e+VD) _ =
a-7 a-7 a-A7

2) BpaxyBagmiu, II10 f = x/E\/g, ad= (\/g)z, Y UMCEeJIbHUKY ¥ 3HaMEeH-
HUKY BUHECEeMO 3a IYKKU CIiJIbHUI MHOMXHUK. MaTumMeMo:

@—ﬁ:ﬁﬁ—ﬁ:ﬁ(ﬁ—n:ﬂ:ﬁ
3-8 (f32-43 BHW3-1 3 \3

Biodnosiov: 1) a + \ﬁ; 2) \/g

1)
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5. 3BinbHeHHS BiA ippauioHanbHOCTI B 3HAMEHHUKY Apo6y
.. a . .
G EGCE  TleperBOpuTH APio E TakK, 1100 BiH He MiCTHB KOpeHs B 3Ha-

MEHHUKY.

Posé’as3anna. Bpaxosyoun, 110 (x/g)z = 5, JOCTAaTHBO YMCEJHbHUK 1 3HAa-
MEHHHUK Ipo0y MOMHOMKUTU Ha J5:

a aﬁ_a\@_ax/g.

NN ARG

Bidnosiov: %.

Y TakoMy pasi KamKyTh, 10 MU 38iAbHUAUCA 6i0 ippauyionanbHocmi (abo
nosbyaucs ippauionaivHocmi) 6 3HamMeHHUKY 0poly.
3BipHUTHCA Big ippamioHalbHOCTI B 3HAMEHHHUKY IPO0OY
2
J7 -1
Pose’a3anusa. IloMHOXKUMO UYMCEIBPHUK i 3HAMEHHUK Ipo0y Ha J7+ 1,
100 y 3BHAMEeHHUKY OTpUMATH (GOPMYJIy CKOPOUEHOT'0 MHOMKEHHA Pi3HUIIL
IBOX BUpPAaliB Ha ixX cymy:
2 23T+l 2T+l 2T +1)
V-1 (T-DT+1) (np-12 7-1

2T+ JT+1
B 6 3

ﬁ+1
3

Bidnosiov:

3ayBaxKuMO, IO BHpas J7 + 1 masusatos CNpANCeHUM IO BUPA3Y J7 -1
Ysaraai axmo y ¢gopmyJsiax CKOPOYEHOIr0 MHOYKEHHSA Pe3yJbTaTOM MHO-
JKeHHS OYKOK, IO MICTATHL paguKaiud, € palioHaJbHUHA BUpPAa3, TO BUPA3U

B Iy:KKaxX HasWBAIOTh 83AEMHO cnpaxenumu. Taxk, J7 117 +1 - Baaem-
HO CIpSAMKeHi BUpasu.

BsaemHO cnpskeHMMH TaKOMK € BUpasu Ja-+bia+ \/5, 3J2 +5

i 3v2 -5 TOLITO.

() Ha npuknagi empasy +/4m nokaxiTb, K MOXHA BUHECTM MHOXHMK 3-Nig 3HaKa Kope-

g He. O Ha npuknagi gobyTky 3\/; NOKaxiTb, K MOXHa BHECTU MHOXHWK Mif 3HaK KO-
® peHsa. O Haeegitb npuknagn nogibHux pagukanis. O 3a sSKkMM NpaBUIIOM MOXHa
nopasatu (BigHiMaTtun) nopibHi pagukann? O Ha skuii MHOXHUK Tpeba NOMHOXUTU Yn-
CeNnbHYK i 3HaMEeHHWK, Wob 3BiNbHUTUCA Bif ippauioHanbHOCTI B 3HAMEHHWUKY Opoby:

2 5
- ? O HagegiTb npuknagn B3aeMHO CrpsiKeHVX BUPasiB.
Ji'Ja +1
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§ Fosb aximo sagaui ma buxonaime bnpabu

=

34.2.

34.3.

34.4.

34.6.

34.7.

34.8.

34.9.

34.1. (YcHo.) Bukonaiite fii:
1) 5V2 + 44/2; 2)7V3 -2V3;  3)3VT +VT;  4)2V5 - 5.
Buxonaire mii:

D7VIT +2V11;  2)542-3v2;  3)V3 +643;  4)3J7 - /7.

IlomatiTe y BUriAmi KopeHsd:
J7 V13
1\/5-\/3; 2) ——; 3\/5\/3, 4) —F—.
) ) Tl ) ) Ja
IlopmatiTe y BUTVIAAI KOpeHs:
J2 J17
1) /347, 2) —; 3) V5+/a; 4) ~—.
) ) NE] ) ) N
34.5. BuHeciTh MHOMKHUK 3-IIiJ] 3HAKA KOPEHs:
1) V/8; 2) /63; 3) /250, 4) V/363;

5) /32.19; 6),/24.7; 7),/52.73; 8),/53.25.

BuneciTh MHOMKHUK 3-IIiJ] 3HAKA KOPEHA:

1) v/20; 2) \/50; 3)/27; 4) ~/192;
5)V52 17, )31 - 2; 7T 23, 8) V3% - 59.

BuneciTs MHOMKHUK 3- ni,a 3HAKa KOPEeH 1 CIIPOCTiTh OTPUMAHUN BUPAa3:
1

1) E\/ZS; )——\/50 3) 1,275; 4) —1,25+/48.

BuneciTs MHOKHUK 3-TIiJ 3HaKa KOPEHS i CIIPOCTITh OTPMMAHUI BUPAa3:

1) 0,544; 2) ——\/125 3) 0,7+/300; 4) -1,5V112.

BreciTh MHOKHUK Til 3HAK KOpPEHS:

1) 3V2; 2) 7V5; 3) -2v3; 4) -510;
5) 10/m; 6) %@; 7) -0,1v10a; 8) 7\/;.

34.10. BHeciTh MHOKHUK il 3HAK KOPEHS:

1) 44/3; 2) 2411; 3) —35; 4) -7/2;
5) 5p; 6) % 18x; 7) -0,24/10¢; 8) 6\/;.

34.11. CopocriTh Bupas:

1) V25x +/49x — /36x; 2) V18 — /32 + /50;
3) V8a + %\/200a —J/50a; 4)3m — \[p +12m.
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34.12. CopocriTs Bupas: 7
1) V100a + \/64a — V121a; 2) /48 — /27 + /75,
3) B — /20 + 500b; 4)Ta + b + /63,
34.13. BukoHaiiTe MHOKEHH:
1) V2(+/8 - V72); 2) (243 — 27 + \/48)V/3;
3) (2 +V/3)(1 - 3); 4) (3 - \V5)(1 + 5).
34.14. BukoHaliTe MHOXKEHHA:
1) V5(</5 + +/20); 2) (5v2 — V18 + 50)V2;
3) (1 -2)@3 + V2 4) @+ - 7).
34.15. CpocriTh Bupas3, BUKOPUCTOBYIOUN (hOPMYIN CKOPOUEHOT'O MHOYKEHHA:
1) V11 + V)11 - 7); 2) (2 - /3)2 + V3);
3) (2v3 - V5)(2V3 + Vb); 4) (V2 +7)% -
5) (V2 - /3)2 + 2/6; 6) (/3 — V2712
34.16. CrpocTiTh Bupas, BUKOPUCTOBYIOUU (DOPMYJIU CKOPOUEHOI'0 MHOYKEHHSI:
1) (V19 +3)(W19 - \3); 2) (3 -2)(3 +2);
3) (4v3 - V19)(4V3 + V19); 4) (/3 - 5)? -
5) (V5 +/2)? — 24/10; 6) (V50 —V2)2.
34.17. PO3K:JIa,HiTI: Ha MHOXHUKU, BUKOPUCTOBYIOUU (hOPMYJIy PiSHUIIL KBa-
Iparis:
1) x2 - 3; 2)17 — a?
3) 4a2 - 5; 4)1 - 2x2
5)a -9, nea > 0; 6)b—c,meb>0,c=0.
34.18. POSK:JIaﬂiT]: Ha MHOKHHKY, BUKOPHUCTOBYIOUN (hOPMYJIY Pi3HHIII KBa-
Iparis:
1) 5 — x% 2) 9m?2 - T, 3) 16 — 3b2; 4)b—-2,meb>0.
34.19. Ckoporits apib6:
" x? -5 2)7—JE; 3)\/5—2; 4)2\/§+3_
x ++/5 49 —a J2 5V3
34.20. CkoporiTs api6:
p a3 g srdb g is T2
a—--/3 25 — b J5 3V2
34.21. Ilos0yabTecs ippallioHAJIBLHOCTI y 3BHAMEHHUKY APOOY:
2 10 m 6
1) ek 2) % 3) Ne% 4) 53"
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34.22. 3BinbHiTLCA Bifg ippallioHaJIbLHOCTI y 3HAMEHHUKY APOOY:

5 9 a 8
1) ok 2) 73 3) Nk 4) ENGh
@ 34.23. BuneciTh MHOMKHUK 3-IIiJ] 3HaKa KOPEHS:
1) V13m2, sixmo m > 0; 2) Jb3;
3)W,mcmoa<0; 4)\/@.
34.24. BuneciTh MHOKHUK 3-TIiJ 3HaAKa KOpPEHS:
1)@, akmio x = 0; 2)\/675;
3) W, akmo p < 0; 4) \/36ml1l,

34.25. BueciTh MHOKHUK IIiJ 3HAK KOPEHS:

1) av/2, sxmo a > 0; 2) b3/5, armo b < 0;
3) b\/%; 4) x3-x.

34.26. BHeciTh MHOKHUK MTiJl 3HAK KOPEHS:
1) b3, axmo b > 0; 2) 34T, akmo ¢ < 0;

3) ng; 4) y\-v.
34.27. CupocriTh Bupas:

1) (/2 - 35)2 +/360;

2) (3V2 + 7/3)? - /150;

3) (243 - 3v2)2 — (23 - 3v/2)(2V/3 + 3V2).

34.28. Po3kjagiTh Ha MHOMKHUKU:

1) Va - 3a; 2) \[1p + /4p; 3) V21 + JT;
4) /6 - \10; 5) 2m —\J6m; 6) v5x — \/10x.
34.29. Po3kaangiTe Ha MHOMKHUKU:
1) Jp +2p; 2) V42 - J6; 3) 3va + V6a.
34.30. Croporits Apiod:
1)x+6\/;. 2)a+6\/5\/5+9b. )f 5
x—36"° a-9 ' 2-410
34.31. Ckoporith Apid:
" a-25 9y % 4J_[+4y )11+J_
a-5Ja’ x — 4y V22 + 2
34.32. 3BinpHITHCA Bifg ippallioHaJIbHOCTI Y 3HAMEHHUKY Apo0y:
s 2) 2 !
J6 -1 J11 + 7 RENCEN S
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O
34.33. Ilo3byabTecs ippallioHAJIBLHOCTI Y 3HAMEHHUKY APO0y:
10 3 1
VR PG Y -2
(4] 34.34. OGuucairs:
15 15
_ _ 2. ]
1) (3 -5 -3+ 5)% 2)11+2J—+11 250
y Y518 5o NEENC 1+f
NN NI 1+33) lio4s)

34.35. 3uaiigiTe:

3 3
1) (T +443 +T-443)%  2) 10~ 311 10+ 311"

VT 46 VTG ®F+I) [ @T

JR e i a1 1-v5) 145

34.36. O0uuciiTh 3HAaUEHHA BUPA3Y:

m o2 o2 22
Y AN N NI RN/ T-S ok

BifTaK AisHaeTecs, CKinmbKU pasiB ¢gyrbosaict Auapiii IlleBueHKo OyB
BoJIoZapeM KyOka YKpainu y ckiaami komaunau «Iumaamo» (Kuis).

34.37. CupocTiTh Bupas:

Jm +1 1 a+b 2Ja
Do s m+dm  m?—m’ \/7 b Ja-b
Jx f_f a+b Jb

3’[{ N ]J; Y oVab r2a  Jaio

@ Bnpabtu gad nobmopenns

34.38. O0uncIiTh:

2163 816 48 .16 28 .138
== SR | Gt LS i
36! ) or ) Tor3 )
2¢+1 1 2x?

x x-1 x2-x

1)

34.39. Po3p’s1:kiTh piBHAHHA

34.40. [TosexiTs, 110 3HaueHHA Bupasy v10n — 3, ne n € N, He MoKe OyTH
HaTypaJbHUM YMCJIOM.

Tligzomyidmecs g0 bubuenns Hobozo mamepiany

34.41. IloGyayiite rpadik Qpyurnii y = x2, ge x > 0. koo Gyze 061acThb
3HaUeHb ITiel QyHKIii?
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34.42. BukopucroByiouu rpadik QyHKIii y = 2x, 3HaHAITH:

1) smauenHda y, w10 BixmoBinae x
2) 3HAUYeHHA X, IO BiAmOBimae y = —-2; y =

=-3;x=1;

6;

3) IBa 3HAUEHHA X, IJd AKUX 3HAUeHHA QYHKIIiI OinbIiie 3a 3; MeH-

mie Big 3.

Kummeba mamemamuxka

34.43. ByniBenpHa KOMIIaHis xoue mpugbatu 75 KyboMmeTpiB miHOOETOHY
B OJHOT'O 3 TPhOX IocTauaJbHUKiB. I[iHM Ta yMOBHM JocTaBKU HaBe-
meuo B Tabauili. CKiJIbKM KOIITyBaTHMe HaNOiJIBII JeIIeBUi BapiauT

MOKYIIKU?
ITocra- ITina mino6soxky | Bapricts Cremiagsmi
YaJIbHUK (rpu 3a 1 m3) JOCTaBKH »
o) YMOBH
A 1325 2200 Hemae
JJ1s 3aMOBJIEHD ITOHAT,
b 1350 3000 75 THC. I'PH AOCTaBKAa
0e3KOIITOBHA
Ilns samoBaeHb Bix 80 m3
B 1330 2000 IOCTaBKa 0E3KOIIITOBHA

@ Likabi 3agaui — nomipkyi ograue

34.44. (Ilepuia mixcHapodHa mamemamuyna oaimniada wronsapis, 1959 p.)
HoBenith, 1m0 mas OyAb-AKOTO HATYPaJbHOTO 3HAUYEHHS n Apid

21n + 4
14n + 3

€ HEeCKOPOTHUM.

§ 35. DyHKuina y = Vx, it rpadik i BnacTueocri

1. OyHKuia Yy = \/;, il rpagik

m Hexait S cM2 — mIoma KBagpara, @ ¢CM — JOBXKHHA HOTO CTO-
poru. Ockinpku S = a2, To 3a/IeKHICTh JOBKUHU CTOPOHU @ KBajparTa Bif
ptoro oI S MokHa 3agaTu POPMYJIIOI0

a=+8S.

Posrnsuemo dynkmio y = +x. OueBuaHO, 110 3MiHHA X HaOyBae JIuIle
HeBix’eMHHX 3Ha4eHb, ToOTO X = 0.

CriazeMo TabauIll0o 3HAUYEeHb QYHKIII y = VX IJd KiJIbKOX 3HaUYeHb ap-

TYMEHTY:

0,25 1

2,25

6,25 9

0,5 1

1,5

2,5
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ITosmaumMmo I1i TOUKM HA KoopAmHATHi# miaomuHi (Manx. 35.1). Axkbu ma
i caMiil IJIOIMIMHI MM IMO3HAUMIN O OLIBINY KiJbKiCTH TOUOK, KOOPAMHA-

TH SKWX 3aJ0BOJIBHAIOTDL PiBHAHHS J = VX, a IOTIM CIOAyYMJIN IX ILIaB-
HOIO JiHieio, To oTpuMmaau 6 rpadik ¢pyukrmii y = Vx (manx. 35.2).

T'padikom 1iei pyuKIii € rinka mapabdosau.

1Yy

Maua. 35.1
y
3 y = Vx
2.
1.
10/ 1 2 3 4 5 6 7 8 9 x

Man. 35.2

W ITo6ynyBaTu rpadixk pyHKITil

—2x, aximo x < 0,
Yy = \/;, armpo 0 < x < 4,

8
—, AKIo x > 4.
x

Bionosidv: rpadik 300pakeHo Ha MaJIOHKY 35.3.

\ Y

10/ 1 2 3 4 5 6 7 8 9 *

Maxn. 385.3
46 O
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2. BnactuocTi pyHKUIT Y = \/;

Y3araJabHUMO 61acmuéocmi QYHKYii y = \x.

1. O6macTio BM3HAUYEHHA (PYHKIIi1 € MHOKMHA BCiX HEBi'€MHHUX YHCeJ:
x > 0.

Ob6macTio 3HaueHb (QYHKIII € MHOKMHA BCiX HEBiI'€MHHX 4YHCeJ:
y > 0.

I'padixk ¢pyHknii — rimka mapa6oau, mo Buxoauth 3 Touku (0; 0),
yci inmri Toukm rpadika JgexaTs y mepirii KOOpPAWHATHIH YBEpTi.
Binpmomy 3HaYeHHIO apryMeHTy BinmoBigae Oijbplie 3HaYeHHS
byHEIIT.

ol

w

OcranHA BJIACTUBICTL Jae 3MOTY nOpiHI06aMU 3HAYEHHA 6Upasis, u,0
Mmicmambv KOpeHri.

W IlopiBHATH YmMCIa:
1) V12 i J11; 2) 7 i J/50; 3) 5v2 i 44/3.
Pose’azannsa. 1) Ockinbku 12 > 11, To J12 > J11.

2) 7 = V49, a 49 < 50, Tomy V49 < +/50. Orsxe, 7 < +/50.
3) BHeceMo MHOKHUK B 000X BHpasax IIiJl 3HAK KOPEHs:

5v2 = V25 - V2 = J50; 443 =16 - /3 = V/48.

Ockinbku 50 > 48, To 50 > /48, a Tomy 52 > 44/3.

3. BukopucraHHsa rpadika pyHKuUiT Y = Jx
nig Yac po3B'A3yBaHHSA PiBHSHb

PosB’s3aTu rpadiuHo piBHAHHSA 5Jx =14 — x.

Pos38’azanns. OCKiIbKM MU IIOKH IO He BMieMo OyayBaTu rpadik QyHK-
mii y = 5\/;, TO TMOIiJIMMO OOMIBiI YacTUHU PiBHAHHSA Ha umcao 5. Oxep-
KMMO PiBHSHHS: \/_ =2,8-0,2x.

Ilo6ymyemo rpadiku GyHKILN y = Jx i y=2,8-0,2x B omui#i cucremi
kKoopauHat (Majn. 35.4). I'padixu meperHyamcs B TodUIli 3 abciiucoio 4.
IlepeBipKoOI0 BIIEBHIOEMOCH, ITTO UMcJa0 4 — KOpiHb piBHAHHA. [lificHO,
54 =5-2=101i 14 — 4 = 10.

Bionosiov: 4.

Yy
\3' y:\!}
2t --------== P
\2’
1 8\032.]:‘

I
ot
o
N
0
©
x

-1.0 1 23

Mazn. 35.4
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@ Lo coboto saBnse rpadik dyHKUil Y = \/;? O CdopmynioriTe BNacTMBOCTI QoYHKLi

° Yy

_ Iz

§ Fosb ' sxims sagaui ma buxonaime bnpabu

=

35.2.

Z

35.4.

35.5.

35.6.

35.7.

35.8.

=

35.1. [Ina dyuKiii y = \/; 3HAUITHL 3HAaUEHHA Y, 10 BiANIOBiae 3HAa-
yenuio x = 9; 0; 81.

Hua ¢pyukmii y = \/; 3HAUIITHL 3HaUEHHA J, II0 BiNIOBiZae 3HaAUEHHIO
x =1; 4; 100.

35.3. BukopucroByouu rpadixk GyHKII y = Jx (mau. 35.2), sHalmiTh:
1) smavenna y ngaa x = 1,5; 3; 4; 6,5;

2) 3HaueHHA X, Oad AKuUX y = 1; 2,5;

3) nBa 3HAUEeHHA X, IJd AKUX 3HAUEHHA (PYHKIIII € OimbIIuM 3a yuc-
JIO 2; MEHIIUM Bim umcia 2.

3a rpadikom QyHKIII y = Jx (mai. 35.2) 3HAWOITE:

1) smauennsa QyHKIII n1a sHmavens aprymenty 0,5; 2; 5,5;

2) 3HaueHHA apTyMeHTY, IJd SKUX 3HaueHHs QyHKINi nopiBuioe 0,5; 4;
3) nBa 3HAUYEeHHS X, AJA AKUX 3HAUEHHS (PYyHKIII € OiabIuM 3a umc-
Jo 1; menmum Big umcia 1.

He 6ynyrouu rpadika @ysrnii y = Vx, BuU3Ha4Te, 4epe3 AKi 3 maHUX
TOYOK BiH IPOXOAUTH:

1) A(36; 4); 2) B(4; 16); 3) C(—4; 2);

4) D(0; 0); 5) M(1; —-1); 6) P(0,5; 0,25).

Yu HanexuTh rpadirvy GyHKIii y = Jx Touxa:

1) F(16; 6); 2) K(—36; 6); 3) L(5; 25); 4) N(0,9; 0,81)?

IlopiBuAliTe uncua:
)23 i 413; 20429 i 27; 3)3J5 i 2/10; 4) 443 i 3.7.
ITopiBHANTEe 3HAYUEeHHA BUPAa3iB:

1)542 1 Vb1;  2)V146 i 7V3; 3)2V5 i 3v2;  4) 27 i 348.

35.9. IlopiBugaiiTe unca:

2 1 3 11
1) 2J45 i L84; 2)0,2,/1° i 0,411,
ygVae iy ) g 32

35.10. TlopiBHgaliTe YNMCIa:

3 3 4 3
—\J48 i —+/T5; —1i0,2/1—,
1)4\/ 8 i 5\/ : 2)0,3/19 i 0,2, .

35.11. 3maiigiTe 00acTh 3HAUEHb (PYHKILIL iy = \/;, AKIIIO:

1)0 < x < 4; 2)1<x<09.

35.12. Pos3p’s1:kiTh rpadiuHo piBHAHHSA Jx =6 - x.

35.13. Posp’sskiTh rpadiuno piBHAHHA 3 — 2x = Jx.
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2)y =
Jx, axmo x > 1; ) 1-

§|

O
E 35.14. IlobOynyiiTe rpadix pyHKIrii:
x — 2, akmo x < 4, x - 2Jx
Dy= 2y=—F7—,.
\/;, AKINO X = 4; \/;—2
35.15. IlobynyiiTe rpadik GyHKILII:
x2, axmo x <1, Jx - x
y=

@ Bnpabu g nobmopens

35.16. Po3p’s1:kiTh piBHAHHS:

1)J_=§; 2) Vx = -5; 3) x2 = 16; 4) x2 = 1.

35.17. BuneciTs MHOMXKHUK 3-IIiJ 3HaKa KOPEHS:

1) \Je5; 2) /3610 gxmo b < 0.
2

35.18. 3uaiigiTe 3HaUeHHA BUPaA3y (\/ 9+ 45 + \/ 945 )

Xummeba mamemamuxa

35.19. OmepaTop MOOiJIBHOIO 3B’I3KY IIPONOHYE AJA BuUKopuctanusa 4G-in-
TepHeTy Taki TapudHi miranu (AuB. TaOJIUIIO).

TapudHauii niaxn AOGOHEHTCBhKA IJIaTa IInara 3a Tpadik
IImanm «0» Hemae 0,1 rpu 3a 1 M6
[Lan «500» 40 rpH 3a 509 M6 Tpadiry 0,08 rpu 3a 1 M6

Ha MicAnb nouax 500 Mo
[Laan «1000» 70 rpH 3a 10QO M6 Tpadiry 0,06 rpu 3a 1 M6

Ha MicAlb nouax 1000 M6
IInan «BeamimiT» 100 rpu -

Haransa nepenbauae, 1o ii Tpadik cramosutume 700 M6 Ha MicAlb,
i 3 oryiaay Ha 1e Bubupae HalgelneBIINi TapudHuil niaaH. CKiTbKu
Harana sannatuth 3a mMicsanb, aximo ii Tpadgik mificHO cTaHOBUTHIME
700 M6?

@ Likabi 3agaui — nomipkyi ognaue
35.20. O6unciTs
1 -201973—61991-4 3 N 3 .
1997 2000 2000 1997 400
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AOMALLHSA CAMOCTIMHA POBOTA N2 7 (8§ 29-35)

3aedannsa 1—12 marwmv no womupu eapianmu gionosideit (A-I"), ceped
Aarxux auute 00ur € npasuavHum. Obepimov npaguabHuil 8apianm 8idnosiodi.

iz

11.

50

1. [lna pyHKIii y = x? 3HAAAIT, 3HAUEHHA Y, [0 BiATOBiZae 3HaUYeH-
HIO X = —3.

A. 6 b. -6 B. 9 T. -9

YKaxxiTh, BuUpas, 1[0 He Ma€ 3MiCTy.

A N1T B. /-4 B. 0 T. 16

VYKaKiTh 4ucIo, I10 € ippalioHaJbHUM.

A. V25 B. /% B. 5 r.\/5

4. O6uucaits 540,16 — 2 1%.

A. -0,5 B. 0,5 B. 4,5 T. -2,325
Posp’skiTh piBHarHa x2 = 36.

A.6 Bb. -6;6 B. 18 I'. Po3B’a3kiB HeMae

2\/§+3

CropoTitTh Api0 ——.
b Aap 7 \/§

N g 23 +1 2+43 2-43
7 T T T

7. YKaKiTh HepiBHiCTB, 1[0 € IPABUIBHOIO.

A. gx/ﬁ > /13 B. %JE < %\/108

B. 0,1/120 < %Jﬁ T. 2\/125 > 0,2+/300

x
Po3B’axKiTh piBHAHHA 3\/2 -6=0,

A. 64 B. 16
B.1 I.8

BuneciTs MHOKHUK 3-TiJ 3HaKa KopeHs y Bupasi v/7al®, xoau Bimo-
Mo, 1m0 a < 0.

A. —a5\7 B. a’\7 B. al®\f7 T. -a\7
10. CopocTtiTs Bupas \/(\/E -12)2 + \/(\/ﬁ - 2)2,

A. 213 - 14 B. 14 B. 10 T. 213 - 10
VKaxKiTh yci Taki sHaueHHS a, 014 AKUX PiBHAHHA ax? = —9 Mae 7ABa
pisHuX nificHUX KOpeHi.

A.a>0 B.a>0 B.a<0 T a<o0
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2

12. 3HaigiTs, 3HaYeHHSA BUPA3y (\/9 — 45 — \/9 + 4\/3) .
A. 20 B. 18 B. 17 I. 16

Y 3ae0anni 13 nompibno ecmanosumu 6i0nosidnicmoe mix iHpopma-
uierw, no3navernow yuppamu ma oyxkeamu. Odna 6i0nosidv 3aiisa.

iZ 13. YcramoBiTh BiAmoBigHicTh Mixk Bupasom (1-3) Ta iioro 3HaueH-
Ham (A-T).

Bupas 3HauenHs 6upa3y
1L N7 -2)17+42) A 12

2. (27 -/3)2 B. 13
3. (/3 +4/10)2 -2.30 B. 14
T

15

3ABAAHHA AN TEPEBIPKWN 3HAHb AO 88 29-35

il 1. lns pysKOii y = x2 3HAHAITE 3HAYCHHA Y, AKe BiJIOBi/ac 3HaAUYeH-
HIO X = —4; 7

2. Yu mae smicT Bupas:

1) V/9; 2) J-4; 3) J0; 4) /3,77

3. 13 umcen 2; 1 ; —8; \/_ 5; 0; \/g; —2%BI/IHI/I]_H1TI>:

1) Hafrypanbm yucJaa; 2) mimi memomaTHi umcia;

3) pamioHaJbHi JomaTHi umcia; 4) ippamioHanbHi ymcia.
@ 4. O6unCTiTh:

1) 2% ~10,/0,04; 2) (-3v5)2

6
3) /0,1 - 1,6; 4) fl%

5. PosB’sxiTh piBHAHHA:

1)\F=§; 2) Jx = -1 3) x2 = 9; 4) x2 = 4.

6. Ckoporits api6:
1 x2 -3 2 4T + 7
x ++/3° 5\/_

@ 7. IlopiBHaiiTe uncia:

3 3 19
1) 250 —\/ 2)0,2,/25 i 0,422,
) Vo0 1 ) g 32
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8.

3

“

11.

=
2]
3=

6.

3

=
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BuneciTh MHOKHUK 3-IIiJ] 3HaKa KOPEH:

1) \/b77; 2) Vo6m® | axmo m < 0.

2
9. 3HalifiTh 3HAUEHHA BUPA3y (\/5 —2J6 + \/5 + 2\/6) .

Hodamrkosi 3a60anna
6 — x, AKmo x < 4;

10. IToOyayiiTe rpadik QyHKIII Yy = {\/_ )
X, AKIo x = 4.

CupocriTs Bupas \/(\ﬁ -13)2 + \/ 7 -2)02.

BITPABU AAS MTOBTOPEHHS TEMU 7
Tlo § 29

1. Ykaxirs 061acTh BUBHAUEHHS Ta 00JIaCTh 3HAYeHb QYHKIIT y = x2.
2. IloGyaytiTe rpadik QyHKIii y = x2, akmpo —3 < x < 2.

3. IlobynyitTe rpadik GpyHKIIiI, 1110 3amae 3aeKHICTh IJIOIII KBaJgparTa
S (y cm2) Bix moB:xuHM Horo croporu a (y cm). SIKowo € 001acTh BU3HA-
yeHHA I1iel PyHKIii?

1) fix smiHuUTHCA IJIOINIA KBaJpara, AKITO0 KOXKHY HOT0 CTOPOHY 30iJb-
IIUTHA B 3 pasu; 3MeHIIuTH B 9 pasis?

2) Ax Tpeba 3MIHMTH KOXKHY CTOPOHY KBaapara, Io0 ¥oro IJIoIa
30iapInuaacsa B 4 pasu; aMeHIIuIach y 25 pasis?

Touka A (m; n), ne m # 0, n # 0, Hamexkuth rpadiky QyHKIil y = x2.
Yu HANEeXKUTh bOMY Ipadiky ToukKa:
1) B (m; —n);
2) C (=m; n);
3) D (—m; —n)?
IloGynyiiTe B omHili cucTeMi KoopauHar rpadikm QyHKIiK y = x2 Ta
Yy =x + 6 i 3HaAUAITF KOOPAUHATU TOUOK iX IIepeTHUHY.
7. IloGynyiiTe rpadik GyHKITII:
6 + x, AKIO0 x < -2,

2) y = 1x%, akmo -2 < x <2,

x2, grmo x < 1,
Dy-=
2—x, aKkmio x > 1;

, AKI0 X > 2.

8 |00

Ho § 30
8. loBexiTp, 1110:

1) /0,49 = 0,7; 2) V2500 = 50.




KBaopamHi KopeHi. AilicHi Yucna
O

@ 9. O6uucIiTh:
1) V/49; 2) /2601; 3) \/5,76;
1
4) /%; 5)/10,89 + 0,01 -3,2;  6),/6- - 2J1,44+0,9,

10. 3HaligiTh 3HAUEHHS BUPA3y +/2X — 8y, AKIIO:
1) x=1,6, y = 0,4; 2) x = 0,08, y = —0,3.
@ 11. O6uuncaiTs:

1) (gx/o, 09 + 0, 78\/100j(\/2,25 +24/30,25);

2) (—7\/% + 3\/5,29J : (/5% + 122 — /65,61).

12. Po3B’s:KiTh piBHAHHA:
1
1) V5x + 3 =13; 2) g\/x—l =1,2.
E 13. JI1a AKKMX 3HAYeHb X Mae€ 3MiCT BHpAas:

DVx—2;  2)J(x-3); 3);/;; ) \x +J-x?

+1

14. Po3p’skiTh PiBHAHHA BiJHOCHO 3MiHHOI X IJd BCiX MOXKJIMBUX 3HA-
4eHb a:

1) aJx = 0; 2) ax =1; 3) ax — 1 = 5; 4) Jax = 0.

o § 31

il 15. PamionansHuM um ippaijioHaJbHEM € gaHe uwmcio? PaifioHaJjbHe
YHCJIO 3aIUMIIThL 0e3 3HaKa KOpeHsd:

1) /9; 2)J11; 3) —/4; 4) 13,

i2 16. IlomaiiTe y BUINISAAL HECKiHUEHHOIO AECATKOBOIO APOOY UMCJIIO:
1 7
1) —; 2) —29; 3) 5,17; 4) —.
) 3 ) ) ) a7

17. Mixx AKMMU JBOMA IIOCJiJOBHMMU HATYPAJbHUMHU YMCJIAMU MiCTHUTHCSA
YHCJIO:

1) V2; 2) V7; 3) \/99; 4) \/20?

@ 18. Yu mpaBUJIbHO, IITO:
1) pisHuIA ABOX IIiIMX Bi’€MHUX YMCEJ — YMCJO ITijie Bim'emmue;
2) moOyTOK MBOX PaIiOHAJBLHUX YMCEJ — YHCJIO pPaIllioOHAJIbHE;
3) cyma Ky0iB ABOX IiJIMX UMCEJ — UMCJIO HATypaJbHE;
4) cyma KBajJpaTiB ABOX IiJIUX YMCEJ — YHUCJO IliJie HeBim'emme?




TEMA 7

19. VkakiTh IBa pallioHAJbLHUX UMCJA, IO JIEKATh MijK YMCJIaMIU:
V5 i VT; 2) 13 i —V11.

i4 20. HoBemiTh, 110 He iCHye paIllioOHAJIBHOIO YMCJa, IO € PO3B’SIZKOM
piBHAHHES x2 = 7.

21. HoBenmirs, 110:

1 2 1 3
1) 5 +0,1(6) = 3 2) 0,8(3) - 21
o § 32
E’ 22. Yu € n1paBUIBHOIO PiBHICTB:
1) (V19) = 19; 2) (W17)2 = 172
3) (V5)? = 5; 4) (J0,1)? = 0,1?

(2] 23. O6uncairs:
Y CNC) PR N ERICNE) ) [éﬁ] 1) (-0.110);

2 2 2 2
S S PR ERCAY nl-al],  82B]
V3 3 2 5
24. Po3B’sXKiTh piBHAHHA:
1)%952:32; 2) x2 - 5=0;
3) 2x2 = 18; 4) 49x2 = 1.
E 25. CknaiTe piBHAHHA, KOPEHAMHU SKOI'O € YHCJIA:
1)5 i —5; 2)0,1 i -0,1; 3)—l i l;
4 4
4)—% i g; 5)NT i —T; 6)—%\/5 i %\/5

26. CmpocTiTh BuUpas:

27. Po3B’s:KiTh piBHAHHA:
1 1 2)2 16
1)—(x—1)2:—; Z)M:—.
8 2 5 5
E 28. Bimomo, mo xy = 20, x2 + y2 = 41. 3uaiigite x + y.
29. 1A AKUX 3HAYEHb M PiBHAHHA x2 =m — 1:
1) mae gBa Kopewxi;
2) Ma€e TiJIbKU OJWH KOPiHb;
3) He Mae KopeHiB?
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O

Tlo § 33

il 30. [lyia axux 3HaYEeHb 3MiHHUX DiBHICTH € TOTOXKHICTIO:

1) Nm-n =Jm -n; 2)\/%=%?

@ 31. O6uncuiTs:

32.

33.

34.

0,36 - 49 25-100
1) 121 2) 81
9 64 4
3) 4 = =
16 25 9 289
O0uncIiTe:
1) \/a_z, akmo a = 13; —17; 2) —2/x2, axmpo x = 0,5; —2,1.

Bigomo, 1o 372 = 1369. 3uaiigiTh:

1) (/136 900; 2) J13,69; 3) 40,1369.

V cKinTbKHM pasiB cTOpoHa KBajpara, ILIOIAa AKOro JOpiBHIOE 12 cm2,
O1l7bINIa 32 CTOPOHY KBajpara, ILJIOIa AKOIro AOpiBHIOE 3 cMm2?

D 35. O0uncIiTE:

1)\/: J;—(f)z 2)m+[— %T;
SEERE Rt R

36. BigHoIllleHHS IJIOIN ABOX KPYTiB JOPiBHIOE 9, a pajgiyc OgHOTO 3 HHUX
mopiBuioe 10 cMm. 3HaMgiTh pajgiyc iHIIOrO.
37. 3HaliTh 3HAUEHHS BUPAa3y:
1) /3,6 - 105; 2) {/8,1-0,13;
3) 3v15 - 2430 - V/8; 4) /35 -123.
38. CmpocTiTh BUpas:
1) \/ p*cdal?; 2) V49(—x)?y8, axmo x < 0, y > 0;
m20 al0
3) PeTe 4) bl4,ﬂRmoa<O,b<0.
39. CopocriTs Bupas:
1) 4/4/0,162; 2) \\/(<0,09)? ;
3) V(5 —V2)%; 4 J(I1 -3y
o 55
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E 40. CopocriTs Bupas:

1 x2-14x +49 [x2 +4x +4 i
) (x 1 2)2 o o wmo x> T
p2-4 [p?2+6p+9
. <_.
Dprag \ prop o WHOP=TD

41. JoBeniThb, II0:

1) V16 + 637 + /23 - 87 = 7;
2) V15 + 411 — /20 — 611 = 5.

o § 34
@ 42. Bukonaiire mii:
T N AP S s PR Sy 4)%.
@ 43. CopocriTs BUpas:
1) (J7 = 12)(7 + 343); 2) (/3 - J11)(\/33 + 1);
3) 44/2(2 - 7/8) - TV/2; 4) (V5 + 1)@ - 5) — V5;

5) (3 - 7)4 — V3) - 114/3; 6) (2 +/3)1 —/3) + 1.

i3 l 44. BuHeciTh MHOKHUK 3-TiJ 3HAKa KOPEHS:

3
1) V28x9; 2) 73:’:3
3) V2542, akmo a < 0; 4) \/8x3y'0 | grmo y > 0;
5) \-8p"; 6) Vx3y3, axmo x < 0, y < 0.

45. 3BeniTh BUpPa3 I0 BUTIAILY ax/g, Ie b — 1mige umciio:

2 1 1
1) \f 2) \ﬁ 3) |45 1) 55

4 46. CopocriTs BUpas:

1)(J7+2\/6+J7—2\/€j2; 2)\/%_\/%

47. JloBeniThb, ITI0 PiBHICTH € IPaBUJILHOIO:

1) V8 — 44/3 = /6 — /2; 2) 42 +5 =+/27 + 1042.
48. CxopoTith Apib:
) Jx =2 ) 2)x+y+\/x+y
2(—x\/;’ \/x+y )
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4
49. 3sBijbHiTBCA Bij ippamnioHaJabHOCTI V 3HAMEHHUK ooy —————+.
A ippar y v ApOBY T s

O

50. HoBexmits, 1110 \/ 7+ 26 - \/ 7 — 26 — uucio HaTypaJibHe.
51. BmeciTh MHOKHUK IIiJ 3HAK KOPEHS Ta CIIPOCTITh OTPMMAHUM BUPAa3:

/ 3
1) (x +2),|———, > —2;
) ( )x2+4x+4 FIRINO X
1
N@-b)|— a < b;
)@= O a1 b2 O
3 pp+1) |- <1
) p(p o7 1 2p 4 TEmOP ;
1
4) (b - 3),| .
) ( )6—2b
o § 35

il 52. Yu moixHA O0UMCJUTH 3HAUYEHHA (QYHKIHI y = Jx IJIs 3HAUYeHb
x=4; x=-1;, x = 100; x = —9?

@ 53. Ilo6yayiiTe rpadixk GyHKIET ¥y = Jx , AKIIO:

1)0 < x < 4 2)1<x<9; 3)4 < x < 16.
@ 54. Yu nepetuHaeThbca rpadik GyHKIEI y = Jx 3 MIPAMOIO;
Dy=1 2)y=28; 3)y=0; ) y=-1?

SAKII0 mepeTUHAETLCS, TO B AKil TOUIi?
55. PosralinyiiTe B IOPAAKY 3POCTAHHA UMCJA:

1) V19,1; 3; J16,2; 4; V/14; 2) i; J0,1; 0,2; \E

E 56. [l AKNUX 3HaUeHb X CIPaBJKYEThCS HEPiBHICTH:
DVx > 1 2) Jx < 2; 3)1<+x <4
4) 9 < \/x < 100; 5) Jx > —1; 6) JVx < - 2,5?




TEMA 7

TonobHe & memi /

BJIACTMBOCTI ®YHKUI y = x2

1.

2.

O6siacTh BU3HAUEHHA (QYHKII CKJa-
IAEThCS 3 yCiX umceJI.

O6sacTh 3HAUEHb (PYHKIII CKJaza-
€ThCS 3 YyCiX HEeBiI'€eMHUX umCeJI,
To6TO §y = 0.

. I'padikom ¢pynKIIii € mapabosa 3 Bep-

mnao0 B Tourli (0; 0), rinku AKol Ha-
OpsaAMJIeHI Bropy. ¥ci Touku rpadika,
KpiM BepiImHU ImapaboJiu, JeXaThb
BHUIIE Bing oci aGciruc.

. IIpoTune:xHUM 3HAUEHHAM apryMeH-

Ty BifilIOBifa€e omHe I Te came 3Ha-
YeHHA (QyHKILi.

APUOMETUYHUN KBAOPATHUWN KOPIHb

ApugpmemuuHum readpamnHum Kope-
HeMm i3 Yucia a Ha3UBAIOTh TaKe HEBixeM-
He YHCJIO, KBaApaT AKOr0 AOPiBHIOE @.

Bupas Ja me mae smicty, axio a < 0.
g 6ynb-akoro a 2> 0 cupaBIKyETHCA TOTOMKHICTH

ITini umesa i [po6GoOBi ymcia yTBOPIOIOTH MHOMKUHY PAUIOHALbHUX

(a)? = a.

Y
ARBIEE
b
bl
L]
|
b
b
u
3 2 1 |0 1 2

PIBHAHHA Vx = m

VX =m, m — 4ucio

/\

Skmo m > 0, To x = m?

Axmo m < 0,
TO KOPeHiB HeMae

PALIOHANbHI, IPPALIOHATIbHI TA OIACHI YUCNA

Hucen.

. . m
Bynb-sike palfioHajbHe YMCJIO MOYKHA MONATH Y BUTVISAIL —.
n

Yucsa, AKI He MOXKHA 3aIHCaTA y BUMNIALL —, Oe m — I[ijie YKCJIO,
n

n — HaTypaJIbHe 4YMCJIO, Ha3NBalThb ippaqionanbnumu ucaamnu.

-
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PIBHAHHA x2 = a

x2 = a, a — 9UCIO

e

Axmo a > 0, To fAxmo a = 0, Aximmo a < 0,
% = \/E, 5, — _\/E 0 x =0 TO KOPEHiB HeMae
BITACTUBOCTI

APUOMETUYHOIO KBAOPATHOIO KOPEHSA

\/%2\/5-\/gﬂﬂﬂa>0,b>0

:
\/;—\/mea>0,b>0
Ja? = q|
/a2k=|ak|

BJIIACTUBOCTI ®YHKUII y = \/;

y
31 y=x
2
11

10/ 1 2 3 4 5 6 7 8 9 X

. O6yacTio Bu3HAUeHHA (PYHKITII € MHOKHWHA BCiX HEBiI'€MHUX UH-
cem: x = 0.

. O6macTio 3HaueHb (PYHKIIII € MHOKHHA BCiX HEBiI'€MHUX UMCEJI:
y = 0.

. 'padik ¢yuKIii — rizka mapabosu, 1mo BuxoguThb 3 Touku (0; 0),
yci iHmi Touku rpadika JgexaTrh y mepIriii KoopamHAaTHiN UuBepTi.

. Binpmmomy 3HaueHHIO apryMeHTy BiamoBimae Oisbilie 3HAUYEHHS
GyHKITII.
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D BOHA BBAAJIA, IO CIIPABEJJINBICTD
BARJINBIIIA

Koaumasa syaunsa JlomounocoBa B KueBi Terep HocuTh imM’s1 MoJ1ofoi miB-
ypau-marematuka — IOl 3ganoBebKoi.

Hapogunaca Oaia 4 tpasusa 2000 poxy B Xapkosi, y cim’i mporpami-
cra i ¢inmancuctku. Mama IOxaii — cmiBsacHoBHUIIA OJarogiiimoro GoHIY
«Crannia “Xapkis”», axumii 3 2014 poKy gomomara€ IOCTPaXKJaJUM BiJ
Bifinu. IXHA DOHBKA 3 I0OHOTO BiKYy IPOABJAIa 3Ai0HOCTI 7O TOUHUX HAYK.
Y miKinpHiI poxu OpaJja yuacTh y BeceykpaiHchbKUX ogimMIriamax 3 maTeMa-
™Taku Ta Qisuxu. ¥ 14 pokis mepeixasa go KumeBa, abu IIpOgOBIKyBaTHU
HaBUYaHHA B YKpaiHcbKoMy (isuxo-maremaruunomy Jinei (YOPMJI) Ku-
iBCBKOTO HAIliOHAJIbHOTO yHiBepcurtery imeni Tapaca IlleBuemxa (KHY).
Okpim 1mboro, micaa sakinuenna 10 xigacy IOuia crana BUKJIaTauKOIO
i TpeHepKOIO B JiTHIiN miKoisi 3 MatemaTuku «MyapamaxiTpa», a TaKOXK —
y MaTeMaTuuYHOMY TypTKy «KBaHTa». 3romoM Iieii TYpPTOK CTaB HEe TiJIbBKU
miraTdopMoIo AJA BUBUEHHS MaTeMaTHUKM, a i IIEHTPOM PO3BUTKY IIporpa-
MYBaHHS IJA THUX, XTO 6asKaB oTpuMaTHu O6ijibIille 3HAHDL, aHiMK mepeabaueHo
MIKiTPHUMHY IIPOTPaMaMU.

Y 2017 pomui Onia 3gamoBchbKa y CKJIaAi YKpaiHChbKOI KOMaHAM 3400ya
cpibumy Memasb Ha €BpomelicbKili MaTeMaTuuHiil oJiMiriani cepen miBuar is
44 KpaiH cBiry.

Toro camoro porky IOmis ckmana 3HO 3 marematuxku Ha 200 6anis
i Berynmia Ha cmemianbHicTh « KoMI’loTepHa MaTeMaTHKa» Ha MeXaHIiKO-
mMareMatuunuii paxkyarrer KHY.

ITo meutpy — IOmia 3gamoBchKa
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Ha gpyromy kypci HaBuanHsa IOmia Oyna eInHOIO CTYAEeHTKOIO, KOTpa
orpuMasia KBajdidikariio gasa po6oru B Samsung R&D Institute Ukraine.
TanaHOBUTOI0, ICKPABOIO, YECHOIO, ITOPAMHOIO — TaKoio mam’ aTaTsh IOuito
3mamoschbKy Bukaagaui KHY. IIpodecop Kadenpu odumcIoBaILHOI MaTe-
MaTuKu GaKyJIbTeTy KOMII'IOTepHUX HayK Ta KibepHetuku KHY Borman
Pyb6aboB, romoBa BeeykpaiHecbKol osriMmiaam 3 mMaTeMaTUKH, PO3IMOBifae:
«Ilam’arato, K Ha BceyKpaiHcbKill omimmiani Boua Gyaa 12-ta B pedTHH-
Iy i mMaJja moTpamuTH Ha Bimbip Ha MiKHapomHy oJiMIiamgy, mpo IO Bci
MpiroTh. 3a oxHy i3 3amau iii moctaBuam 7 0OajiB, a BoHa IIPUUIILIA HaA
ameJiAIio i ckasaja, IO B Il 3ajadi Kypi HOMMJINJIOCSA, 3a KpUTEpPisaMu
B Hel MaJio ctoATu 5 6anis. Mu Bumpasmian, i BoHa crajaa 13-10, He moTpa-
OUBIIYU TYOU, KYAU Oy:Ke-OysKe Mpisna». XToCh IMBYBaBCs, XTOCh JeIb He
KPYTUB HajiblieM 0ijf CKPOHi, aje pyaoBoJIiOCa MiBUMHA TOYHO 3HAJA, IO
YMHUTHh OPAaBUJIbHO. Bo cupaBeasnBicTh BasKJIMBIIIA.

3akinmumBiinu OakajdaspaT, IOaia 3gaHoBchbKa yxXBaJjmujaa HeCIOAiBaHe
pimenna. [liBumua, axy O6yau 6 pami 6auuTy cepel CBOiX CTyHeHTIB Hali-
Kpalri yHiBepcuTeTHu CBiTy, BiAMoOBUJIacA BCTYIIaTH HA MaricTepchbKy IIPO-
rpamy i npuegHasacsa no npoekty «Hasuait pina Ykpaiuu» / Teach For
Ukraine. Boua mpignaa saiimatucsa pedopMoio HIKiJbHOI OCBiTH i BOIHO-
yac posymijia, 1Mo OJd IOTO Tpeba MaTH OOCBiJ HABUAHHA B CepemHil
mkoJri. Tomy nmiBumHa moixaJsia BUKJaAATH y ITKoJay Ha JHinmpomeTpos-
muHi. Haiib6inbire KOs xoTina, 1106 it «KalidyBaau BiJ BUBUEHHS Ma-
TeMaTuKN», TOK ILJIaHyBajia BiIKPUTTA # TrypTKa poboToTexHiKm. Boma
mpartyJa 3MiHUTH YKpaiHCbKY cucrteMy ocBiTtu. «He xouy OyTu mpode-
copkoio B I'apBapai, a or mMiHicTepkoio ocBiTu YKpaiHnu craTu 3rogHa», —
kagasa IOuia.

Ha xo:xHoOMy moBepci mroju 3 ii iHimiaTuBM IOCTaBUJIN CTOJIU AJIS TPHU
B HacTinbHUU Tewic. I[iTu Oysu mpocTo B 3axBaTi, afKe HaBiThL He yABJ-
Ju, 0 I yYUTeJIbKa MOYKe I'PaTH pa3oM 3 HUMM, Ta IIfe i IyKe BIPaBHO.
Toxx y Jritiei peryJsipHO BUIIIMKOBYBAJIHUCA UYEPTU 3 YUHIB, OXOUUX IIOTPATHU
3 lOmiero AniBHOIO B HacTibHUM TeHic. BoHa Oyja AJd HUX IOAPYTOIO.

Y moromy 2022 pory miBumHa mpuixasia go 6arbkiB y Xapkis. Tyt
i sacrama ii BifiHa, moBHOMAacIITa0He BTOPrHeHHsA pocisH. IOuaia oxpasy
BUPIIINJIA BOJIOHTEPUTH y mITabi 000pOHU, IO B obOJacHii agmiHicTparii.
A Ha mouaTKy 0epesHs POCiAHM 3aBAaJM PAKETHOrO yaapy caMe IO IIbOMY
npuMinienHoo. 3arunyjao g0 30 mozeii. Cepen moJseraux Oyja, Ha Kajb,
i Omia 3mamoBchbka. Hamepemomui B saucTi Apys3aM, AKi mpomoHyBasim i
BHUixaTu y 0e3IeuHilni Micisa, JiBunHA MOAAKYyBajga i Bigmucasia, 1o 3aJiu-
MIUTHCA Y CBOEMY PifHOMY MiCTi IO IepeMoru.

«Konu momupae xToch Takuii, ak IOimisa, — 1me Hi6u momupae MaiibyT-
HE», — CKasajla yYKpaiHCcbKa HayKOBUIA-MaTeMaTukKuusa Mapuua B’s30B-
CbKa IIiJ yac OTPUMMAaHHS OfHiel 3 HANOPECTHMKHIIINX HArOpOd y MaTeMa-
Tumi — npemii Pinaca.

Y Kuesi 3 imimiatusu crygeutiB KHY ma uects IOmii 3mamoschKoi Ha-
3BaJIM BYJIMIIO, TPUJIETJIy OO0 CTyIMicTeuKa, SKa paHille Hocujaa im’sa
pocissamHa Muxaiiina JlJomoHOCOBa.

Hna mepeMoskitiB i mepemosxkHUIL MiKHaAPOAHOTO KOHKYpPCY 3 iHGMOP-
MaTHKHN Ta KOMI’oTepHOI rpamoTHOcTi «Bepbac» y Hosiii 3emamagii mmuHi
BCTAHOBJIeHO IIouecHi BimsHaku imexi IOxail 3gamoBehkoi.
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Y nmam’ATh mpo 3maHOBCLKY (paKyJbTeT MaTeMaTHKH MaccauyceTchbKo-
ro TexHosioriugoro imcruryry (MIT) — oguH 3 HaWKpaminx TeXHOJOTIYHUX
yuiBepcuteriB y CIITA Ta sarajsom y cBiTi — opraHisyBaB 0e3KOIIITOBHY
ocBiTHIO mporpamy 3 mateMaTuku «Mpia FOumii/Yulia’s Dream». Y paMKax
miei mporpaMu CTapIIOKJACHUKM i CTapIIMOKJACHHUIIL 3 YKpaiHH pasoM i3
HactaBuukamu 3 MIT mparioioTh Haja posB’A3aHHAM CKJIATHUX MaTeMa-
TUYHUX 3aBIAHbD.

Ha ¢akyabreri maremaTuku Ta iHGopMamiiiHmx TexHoJoTid AresnmroH-
CbKOro yHiBepcuTeTy B lloJibIli 3acHOBAHO CTHHEHIiadbHUU (hoHHA imMeHi
IOnii 3garnoBChbKOI AJIsT TAaJIaHOBUTHUX CTYZAEHTIB i CTYIEHTOK 3 YKpaiHu.

A zacHoBammuii Heio I'ypTok «KBaHTa» i moci IMPOJOBIKYE CBOIO HislIhb-
HicTb. ¥ HbOMY MoJoAi kojeru IOiii gomomararmTh YUHAM Ta YUEHHUIIAM
roryBaTucsa Ao ojiimMmiaz i Beryny Ha npodinbHi daxyiabretn. HaBuanbhi
metonuku HOmii moci 3acTOCOBYIOThCS Y HpoIieci BUKJIAJaHHA.

Iit masam:xau 21 pik. Im’a IOxii BmpaHOBCHKOI CTAIO CHMBOJIOM CHJIH,
CaMOIIOKEPTBU Ta HECKOPEHOCTI Iepesi arpecopoM.
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TEMA 8

PO3B'A3YBAHHA MPAMOKYTHUX

TPUKYTHUKIB

Y UIN TEMI BU:

O ripuragaeTe OCHOBHI BNACTUBOCTI MPAMOKYTHUX TPUKYTHUKIB;

O pizHaeTecs npo Teopemy llidharopa; CMHYC, KOCUHYC | TAHFEHC rOCTPOro
KyTa NPSIMOKYTHOrO TPMKYTHMKA; BACTMBOCTI MOXUINNX Ta iXHIX NPOEKLN;

O HaBuMTeCs 3HAXOAUTU CMiBBIAHOLEHHSA MK CTOPOHAMW 1 KyTaMu NpsiMo-
KYTHOFO TPUKYTHMKA, PO3B’A3yBaTN NPSAMOKYTHI TPUKYTHUKMN.

§ 36. Teopema Midparopa
1. Teopema lMiparopa

Poarassaemo ogHy 3 HaWBasKJIUBIIIIX TeOPEeM reoMeTpii, sKa BCTaHOBJIIIOE
3aJIeKHICTh MiK KaTeTaMH’ Ta TillOTeHY3010 IPAMOKYTHOTO TPUKYTHUKA.

Teopema 1 (Teopema Iliharopa). ¥ HpAMOKYTHOMY TPHUKYTHHKY
KBaJapaT TimoTeHy3u MOPiBHIOE CyMi KBaJapaTiB KaTeTiB.

Ha croroaui Bimomo 6inbIrie Hik cTo moBedeHb Iiiei Teopemu. PosrisaHe-

MO OfHE 3 HUX.
Ilogedenns. Hexaiti ABC — HOBiIbHUN TPAMOKYT-
HU#l TPUKYTHUK, y AKoro ZC = 90° (max. 36.1).
HoBememo, 110
AB? = AC2? + BC2.

1) IIpoBememo Bucoty CD.

2) 3a TeopeMOIO PO cepelHi MPOIOPIIiiiHi BiapisKku
B IPAMOKYTHOMY TPUKYTHHUKY, Maemo: AC2 = AB - AD,
BC2 = AB - BD.

3) Homamo mouJsieHHO IIi ABi piBHOCTi. MaTmmeMo:
AC?2 + BC2 = AB-AD + AB-BD = AB - (AD + BD) =
=AB-AB = AB2,

4) Orsxe, AB2 = AC?2 + BC2. &

Ao mosnauutu B AABC (£/C = 90°) BC = a,
AC = b, AB = ¢ (man. 36.2), Tto Teopemy Iliparopa
MOXKHA 3amnucaTtu (GopMyJioo:

c2 =a? + b2

Cc

A D B
Maxn. 36.1

Mau. 36.2

3a gomomoroi Teopemu Iliaropa, sHar0UM ABi CTOPOHU NPAMOKYTHOI'O

TPUKYTHUKA, MOKHA SHAWTH TPETIO.
O
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@.‘m 3HalTH giaromajb KBaJapara, CTOPOHA IKOTO B C

o= G ELES  SHaliTy MemiaHy PiBHOCTOPOHHBLOTO TPUKYT-

TEMA 8

Yy IIbOMY HaM OOIIOMOJK€ TaKa cxeMa.:

azzcz—bzl— a =+c2 - b?
b2=cz—a2|— b=+/c2-qa?

c? = a? + b2

2. Po3B'a3yBaHHA 3a4ay 3a AOMNOMOroro
Teopemu lidaropa

m Karetu mnpaAMOKYyTHOTO TPUKYTHHKA MOOPiBHIOIOTH 7 CM
i 24 cMm. 3HaWTH TiIIOTEHY3Y.
Posé’azanns. Hexait a = 7 cm, b = 24 cm, Toxi

c=+a? + b2 =72 + 242 = /625 = 25 (cm).
Bidnosgidv: 25 cMm.

M Timorenysa mnpsaMOKYTHOTO TPUKYTHUKA MIOpiBHIOE 17 cw,
a omuH 3 KareTiB — 15 cm. 3umaiiTu Apyruii Karer.

Posé’azannsa. Hexait a = 15 cm, ¢ = 17 cMm, Toxi
b=+ec2—a? =172 -152 = JA7-15)17 +15) =/2-32 = /64 = 8 (cm).
Bidnosidv: 8 cMm.

JIOPiBHIOE a.

Posg’a3anns. Posraauemo kBagpat ABCD, y akoro AB =
=AD = a (man. 36.3). Toxi

BD =+JAB? + AD? = a2 + a® =+/2a2 = a /2.
Bidnosiob: a\/§. [ |

a

A—:-—p
Maur. 36.3

B

HUKAa, AKII0 MOro CTOPOHA MTOPiBHIOE a.

Posé’a3anua. PosrismeMo pPiBHOCTOPOHHINT TPUKYT-
HUK 3i cTopoHOIO a, BK — MepmiaHa IIbOr0 TPUKYTHHKA
(mamn. 36.4).

a
1) Ockinbku BK — Menmiama PiBHOCTOPOHHLOTO TPUKYT- 2
HUKa, TO BOHA € TAKOXK i BUCOTOIO. Maui. 36.4

A K C

2) Y AABK: ZK =90°, AB = a, AK=— Toni

- - (2] o @ B e

a3
2

Bidnosiov: . n
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O
W OcHoBu piBHOOiuHOI Tpamerii mopiBuioloTh 12 cm i 22 cwm,
a O0iuma ctopoHa — 13 cm. 3HaliTH BHUCOTY Tpalerii.

Posé’azannsa. Hexait ABCD — pana tpanenisa, AD || BC, B__C
AD =22 cm, BC =12 cm, AB=CD =13 cm (maJy. 36.5).

1) IIposegemo Bucotu BK i CM.

2) AABK = ADCM (3a xaTeToM i rimmoTeHy3010), TOMY
_ _ _ I 1

AD KM:AD BC:22 12:5(CM). A K M D
2 2 2 Mas. 36.5

3) Is AABK, 3a teopemoio Iliparopa, maemo:

BK =+ AB2 — AK? =/13%2 -52 =12 (cm).

Biodnosidv: 12 cwm.

AK =MD =

OnuH 3 KaTeTiB IPAMOKYTHOTO TPUKYTHUKA TOPiBHIOE 8 cM,
a igmui Ha 2 CcM MEHIIWHA Bix rimoremysu. 3HAWTHU HEBiZOMHII KaTeT
TPUKYTHUKA.

Posg’sazanns. Hexaiti a = 8 cm i b = x ¢cM — KaTeTH TPUKYTHUKA, TOMIi
¢ = (x + 2) cm — fioro rimoremysa.

Ockinbpku, 3a Teopemoro Iligaropa, ¢ = a2 + b2, maeMo piBHAHHA:

(x + 2)2 = 82 + x2, sBigku x = 15 (cm).

Or:xe, HeBimoMUIT KaTeT mopiBHIOE 15 cM.

Bionosidv: 15 cMm.

3. TeopeMa, o6epHeHa o Teopemu lMidaropa
CropaBaKyeThCs U TBepAKeHHs, oOepHeHe M0 Teopemu Ilidaropa.
@ Teopema 2 (obepuena o Teopemu Ilidaropa). Km0 y TpukyTHuU-

Ky ABC mac micue pisricte AB2 = AC2 + BC?, to Kyt C 1mporo
TPMKYTHMKA — IPAMMIA.

Iosedenns. Hexait y rpukyTaury ABC AB? = AC? + BC2. B
Hosenemo, o £ C = 90° (man. 36.6).

1) Posrnaremo AA;B,Cy, y axoro £C,; = 90°, A,C; = AC,
B,C, =BC. Tozi, 3a reopemoro Iligaropa, A, Bf = A,CZ + B.CZ, A C
a omxe, A B2 = AC? + BC?, B

2) Ane, 3a ymoBoio, AC2 + BC? = AB2, tomy A,B? = AB?,
TobTO0 A;B, = AB.

3) Orxe, Aj [
AABC = AA,B,C, (3a TpproMa CTOpPOHAMH), 3BigKH

/C=/Cy=90°. W

Mau. 36.6

Ockinpku 52 = 32 + 42, To TPUKYTHHUK 3i cTopoHaMu 3, 4 i 5 € mpamo-
KyTHUM. Takuili TPUKYTHUK YaCTO HA3WBAIOTL €2UNEMCbKUM, OCKIIBKU
po Te, IO BiH OPAMOKYTHUM, OYyJI0 BiJoMO IIle TaBHIM €THOTSIHAM.
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TEMA 8
O

Tpiiry 1imux ywmces, 110 3am0BoabHsAEe Teopemy Ilidparopa, HasuBaOTh
nigazoposow mpiiltkowo yucen, a TPUKYTHUK, IJd AKOTO BOHA € MOBXKWHA-
MU CTOpPiH, — nigazoposum mpurkymuuxom. Hanpuriaan, miparoposoro
€ He TinbKHU Tpilika umcen 3, 4, 5, a i1 7, 24, 25 a6o 9, 40, 41 Toimo.

3ayBa:kumo, 1o 3 teopemu Iliparopa Tta Teopemm, obepHeHOI Ao Hei,
ciainye, 110

TPUKYTHHUEK € NMPAMOKYTHMM TOMi M TiIBKH TOMi, KOJM KBajJpaT Hali-
OiJIBIIOI CTOPOHM TPMKYTHHKA JOPiBHIOE CyMi KBajJpaTiB ABOX iHIIUX
MOro CTOpiH.

Yu € IpAMOKYTHUM TPUKYTHHK 3i cTOpoHaAMMU:
1) 6, 8, 10; 2) 5,7, 9?
Posé’asanna. 1) Ockinpru 102 = 62 + 82 (100 = 100), To TPUKYTHHUK
€ IPAMOKYTHUM.
2) Ockinbku 92 # 52 + 72 (81 # 74), TO TPUKYTHUK He € IPAMOKYTHUM.
Bionogidv: 1) Tak; 2) Hi.

Teopema, Ky Ha3BaHO Ha YeCTb AaBHbOrPELLKOro oino-
A we Paniye..- codpa Ta matematuka [lidbaropa, Gyna Bigoma 3agoBro Ao
HbOro. Y TeKCTax AaBHiX BaBUOHAH NPO Hel 3ragyBanocs Lie
3a 1200 pokiB go licharopa. MabyTb, OOBOAUTU L0 TEOPEMY BABUITOHSIHU HE BMINH,
a 3anexHiCTb MiX KaTeTaMu Ta rinoTeHy30t NPSIMOKYTHOIO TPUKYTHMKA BCTAHOBUNWN A0-
cnigHMM WwnsixoM. Takox Lst Teopema 6yna Bigoma B [JaBHboMy €runTi Ta Kutai.
BBaxatoTb, wWwo lliharop — nepLunn, XTo 3anponoHyBaB CTpore LOBEOEHHS TeopeMu.
PopmynioBaHHs B [Midaropa 6yno takum: «lnowa kBagparta, NnobyaoBaHOrO Ha rinoTe-
HY3i NPSIMOKYTHOTO TPUKYTHUKA, LOPIBHIOE CyMi NMoLLY KBagparTiB, NobyaoBaHMX Ha kaTe-
Tax». Came B Takomy dhopmyrntoBaHHi Teopemy 1 goeis ligarop.
MantoHOK 0O LubOro JOBEAEHHS e Ha3nBaoTb «NiddaropoBNMM LUTAHAMMUY.

ITidharop
(621. 580—-500 pp. mo H. e.)

3Hatouu, WO TPUKYTHUK 3i cTopoHamu 3, 4 i 5 € NpsAIMOKYTHUM, 3eMnemipn [JaBHbOro
€rMnTy BUKOPUCTOBYBaNu Moro Ans nodygoBu npsmoro kyta. MoTy3ky ginunu Bysnamu
Ha 12 piBHUX YacCTuH, a ii KiHLi 3’egHyBanu. [oTiM 3a SOMOMOrOH0 KiflKiB MOTY3Ky pO3TAry-
Banuv Ha 3eMni y BUrNs4i TPMKYTHUKA 3i cTopoHamu 3, 4 i 5. Toai HaBNpoTU CTOPOHM 5 KyT
Oyoe npsiMuMm.
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P03B’A3yBAHHS NPAMOKYMHUX MPUKYMHUKIB

@ Cdopmynioiite 11 goBeaitb Teopemy lMicharopa. O Copmynionte Teopemy, obepHeHyY
U po Teopemu Micharopa. O Akuit TPUKYTHUK Ha3mBatoTb erneTcbknm? O Aki Tpiltku yncen
i TPUKYTHWUKN Ha3MBatoTb niharopoBMMmn?

§ Fosb saximo sagaui ma buxonaime bnpabu

=

36.2.

36.3.

36.4.

36.5.

36.6.

36.1. (Yeno.) AMKL — npamoryTHUii, /M = 90° (man. 36.7). fAxi
3 piBHOCTell TpaBUJIbHI:

1) KM?2 = ML? — KL?; K

2) KL? = ML? + KM?;
3) ML2 = KL? + KM?;
4) KM? = KL? - ML?;

5) KL = ML? — KM?: M L
6) ML2 = KL?2 — KM?? Man. 36.7

A EFP — npaMmoryTHuii, /P = 90°, 3amoBHITH IPOIYCKHU:

1) EF?=..2 + ...% 2) EP2=...2 - .2

3HAHUIITh TiMIOTeHYy3y MPAMOKYTHOT'O TPUKYTHHUKA, SKIIIO HOTO KaTeTu

JIOPiBHIOIOTh:
1) 6 cm i 8 cwm; 2)12 cm i 35 cm.

3HAUIITh TiMIOTeHYy3y MPAMOKYTHOT'O TPUKYTHHUKA, SKIIIO HOT0 KaTeTu
JIOPiBHIOIOTh:
1)5cmi 12 cm; 2) 8cmi 15 cm.

SHaNAITh HEeBiJOMUHM KaTeT IMPAMOKYTHOIO TPUKYTHHKA, SKIIO Oro
rimorexnysa Ta APYyruii KaTeT BiAIMIOBiTHO MOPiBHIOIOTH:
1) 17 cm i 8 cm; 2) 26 cm i 10 cm.

3HAUIITh HEeBiIOMUHE KaTeT IPSIMOKYTHOTO TPUKYTHUKA, AKIIO HOTO
rimorexnysa Ta APYyruii KaTeT BiAMIOBiTHO MOPiBHIOIOTH:
1) 25 cm i 7 cm; 2) 41 cm i 40 cwm.
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36.7.

36.8.

8

O
IToxxe:xkHy apabuHy IpUCTABJEHO OO BiKHa, PO3MIiII[eHOrO Ha BUCOTI
15 ™ Bix semai (man. 36.8). HukHiit KiHenp apabuum BigmaeHWH Bifg
cTinm OyauHKY Ha 8 M. fIxa moB:KuHA ApabuHN?

1,8m
Mai. 36.8 Max. 36.9

A

CroBO riMHacTHMYHOI Tpamerili YKpiMJIeHWI 3a IOIOMOT'OI0 TpPOCa 3aB-

JOBXKKI 3 M TaK, IO HMOro HMMKHIN KiHellb BigmajieHU# BiJ OCHOBU

2]

36.10

36.11.

36.12.

36.13.

36.14.

36.15.

36.16.

36.17.
36.18.

36.19.

36.20.

68

croBma Ha 1,8 m (mas. 36.9). dka Bucora croBma?

36.9. [IBi 6iybITi CTOPOHM HPSIMOKYTHOTO TPUKYTHHKA MOPiBHIOIOTH
7 cm i 5 cm. BHAHAITE Hioro HaIMEHIIIY CTOPOHY.

. IBi MeHIIi CTOPOHM HNPAMOKYTHOTO TPUKYTHUKA AOPiBHIOIOTH 2 CM
i 3 cm. 3HalAITL HTOTO HANOIJBIITY CTOPOHY.

CTopoHU NPAMOKYTHMKA MOPiBHIOIOTHL 6 cM i 8 cm. 3HaimiTh #oro
giaroHasb.

Hiaromaab IpAMOKYTHHKA HOopiBHIOE 13 cM, a ogHA 3 HIOTO CTOPiH —
12 cMm. 3HAUAITHL APYTY CTOPOHY HPAMOKYTHUKA.

Biuma cTopoHa piBHOOEIPEHOr0 TPUKYTHUKA HOPiBHIOE 15 cM, a BHCO-
Ta, IPOBEeJeHa A0 OCHOBHU, — 12 cM. S3HAKWIITH OCHOBY TPUKYTHHKA.
OcHoBa piBHOOGEIPEHOr0 TPUKYTHUKA MOPiBHIOE 16 cM, a BucoTa, IIPO-
BeZleHa 10 OCHOBU, — 15 cM. 3HAUAITHL GiUHY CTOPOHY TPUKYTHUKA.
Hiaromasi pomba mopiBHIOIOTE 24 c¢cM i 70 cm. 3HAHIITL CTOPOHY
pomoa.

Cropona pomba mopiBHioe 13 cm, a omHa 3 giaromamaeit — 10 cwm.
3HalgiTL APYry AiaroHaJb pomoOa.

Hiaronasp KBajpaTra JOPiBHIOE 3\/5 cM. S3HAHUIITL MOT0 CTOPOHY.

KareTu mpAMOKYyTHOr0O TPUKYTHHKA JOPiBHIOTL 7 ¢cM i 8 cM. 3Hali-
OiTh OOBXKUHY MeLiaHU, IIPOBEAEHOI OO OiJIbIIIOro KareTa.

KareTu mpaMOKYTHOTO TPUKYTHUKA JOPiBHIOOTL 6 cM i 9 cm. 3Haii-
IiTh DOBKWHY MeIiaHHU, IIPOBEIEHOI 1O MEHIIIOrO0 KaTeTa.

3 Touku A mo kKoJia i3 menTpom O IIPOBEIEHO AOTHUUYHY, B — TouKa
IOTHUKY. 3HaAWAiIThL HOBKUHY Bigpiska AO, akmo OB = 2 cwM,
AB =T cm.

O
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O
36.21. 3 Touku M mo xoia i3 meuTpom O mpoBedeHO NOTHUYHY, P — Touka
OOTHUKY. 3HAUAITL MOBKUHY Bigpisxka PM, akmo OP = 3 cwM,
OM = 6 cMm.
36.22. Yu ¢ mpAMOKYTHUM TPUKYTHHK 3i cTOpOHaAMM:
1) 15, 20, 25; 2) 4, 5, 6?
36.23. Yn € IpAMOKYTHUM TPUKYTHHUK 31 CTOpOHAMMU:
1) 5, 6, 9; 2) 16, 30, 34?
36.24. VY koui, paxgiyc axkoro mopiBHioe 13 cm, mpoBeneHo xopay 10 cm 3aB-
JOBXKKHU. SHAWIITH BifcTaHb BiJ IleHTpa KoJa I0 Iiel Xopau.
36.25. ¥V Koui mpoBeneHo Xopay 3aBAoB:xKK 16 cm. 3HaWmiTL pagiyc xoia,
AKIIO BificTaHbL BijJ IIeHTpa KoJa IO XOPAU AOPiBHIOE 6 cM.
i3 36.26. [[Bi cTOpOHM TPAMOKYTHOTO TPUKYTHHKA MOPiBHIOIOTH 5 CM
i 6 cM. 3HAUAITE TPETIO CTOPOHY (POBTIIAHBLTE BCi BUIIAIKN).
36.27. JIBi cTOpOHUN IPAMOKYTHOTO TPUKYTHHKA TOPiBHIOOTH b ¢cM i 2 cM.
3HaAUIIiTh TPETIO CTOPOHY (PO3TIAHLTE BCi BUIAAKHU).
36.28. Big croBma 9 M 3aBBUMIKKU A0 OYAUHKY
HaTarayTto nposig (main. 36.10), mo Kpi- 0
OUThCA HA BUCOTi 3 M Bix s3emui. Bigcrams '
Bim OyamHKY mo ctoBma — 8 M. O6UMCIiTH Im
JOBXKUHY IIPOBOLY. 3 u
36.29. Bix croBma g0 OyAUHKY HATATHYTO APIiT 13 M
3aBOOBKKU (May. 36.11), aKkuii 3aKpimieHo 8 M
Ha cTiHi OyAMHKY Ha BHCOTi 3 M Bij 3emui. Maur. 36.10
O0uncIiTL BHCOTY CTOBIIA, AKIIO BimcTaHb
Big OyguHKY m0 cToBma — 12 M.
. 13 M
36.30. KareTu mpsMOKYTHOTO TPUKYTHUKA BiJTHO-
cAThCA AK 7 : 24, a rimoTeHysa JOpPiBHIOE )
50 cm. 3HAHITHL MEPUMETP TPUKYTHUKA. ‘
36.31. Kater BigHOCHTHCA MO0 TilOTEeHY3U HAK 3™
8 : 17. 3HaligiTy mepuMeTp TPUKYTHUKA,
AKIo Apyruii Karer gopisxHioe 30 cm. 12 M
36.32. 3HaliAiTh NOBXKUHY HeBiZoMoro Bifpiska x Ha Mai. 36.11
MasoHKax 36.12-36.15.
6 10
60°
10
X
N i 12 N
13 9
1
5 11 3 15
Mau. 36.12 Mau. 36.13 Mau. 36.14 Maun. 36.15
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36.33.

36.34.

36.35.

36.36.
36.37.

36.38.

36.39.

3

36.41.

36.42.

36.43.

36.44.
36.45.

36.46.
36.47.

36.48.

70

O
3HaliIiTh JOBKUHY HEBiOMOIo Bifpiska x Ha MaaoHKax 36.161 36.17.

10 17

x 15
Maxa. 36.16 Maxa. 36.17

OnuH 3 KareTiB IPAMOKYTHOI'O TPUKYTHUKA HOPiBHIOE 6 cM, a Apyruii
Ha 2 CM MEHIIW# Bif rimoreHys3u. SHAUAITHL HEPUMETP TPUKYTHUKA.

OnuH 3 KaTeTiB IPAMOKYTHOTO TPUKYTHHUKA JOPiBHIOE 5 ¢M, a rimo-
TeHnys3a Ha 1 cm OinbIia 3a Apyruil Karer. SHAUIITH IepUMETP TPU-
KYTHUKA.

Y mpukytaury ABC xkyt A tynuii, BC = 39 cm, AB = 17 cm. BK —
BHUcOoTa TpukyTHUKa, BK = 15 cm. 3maiigite AC.

BK — Bucora tTpukytHuka ABC, y skoro ZC — rynuii. AB = 20 cwm,
BC =13 cm, CK = 5 cm. 3matigite AC.

VY piBHOOEIpPEHOMY TPUKYTHUKY BUCOTA, IPOBeJeHa 10 0iuHOI CcTOpO-
HU, JOPiBHIOE b cM i momiyse ii Ha ABa BiApisKM Tak, IO IPUJIETJINI
IO BEPIINHY PiBHOOEIPEHOI0 TPUKYTHUKA Biapisok mopiBHioe 12 cwm.
3HANIITh OCHOBY TPUKYTHUKA.

Bucora BK piBuoGeapenoro Tpukytauka ABC (AB = AC) ginuth
cropony AC ua Bigpisxku AK = 24 cm i KC = 1 cm. 3HafifiTL OCHOBY
TPUKYTHUKA.

36.40. 3HaiigiTe CTOpPOHU IapaJjiejiorpaMa, JiaroHaji SAKOro OOpPiB-
HIOIOTE 8 cM 1 10 cM ¥ ogHA 3 HUX IEPHEeHIAMKYJIIPHA IO CTOPOHM.

Paxiyc KoJsia, ommcaHOro HABKOJO TYIOKYTHOTO PiBHOOeIpeHOTO
TPUKYTHUKA, AOpiBHIOE 37 cM, a itoro ocHoBa — 70 cm. 3HANAITH
0iuHy CTOPOHY TPUKYTHUKA.

Bucora piBHOOEIPEHOT0 TOCTPOKYTHOTO TPUKYTHHUKA, ITPOBEAEHA 10
OCHOBU, AOpiBHIOE 18 cmMm, a pagiyc KoJa, OMMCAHOTO HABKOJO
HBOTO, — 13 cM. 3HaANAITL OiUHY CTOPOHY TPUKYTHHKA.

IToGynyiiTe BimpisoK, MOBXMKMHA SKOTO JOPiBHIOE +/13 cMm.

IToGymyiiTe Bigpisok, MOBKMHA AKOTO AOPiBHIOE /10 cMm.
BicekTpuca rocTporo Kyrta OpssMOKYTHOI'O TPUKYTHHKA TiJINTH KaTeT Ha
Bigpisku 10 cm i 26 cM 3aBAOBKKU. SHANIITL IEPUMETP TPUKYTHHKA.
BicekTpuca npamMoro Kyra TPUKyTHUKA OiJWTH TilIOTeHY3Yy Ha Biapis-
KM, 1110 JOpPiBHIOOTE 15 cMm i 20 cm. 3HAHAITE IepUMeTp TPUKYTHUKA.
YV OpsIMOKYTHOMY TPHUKYTHUKY TOUKA JOTHUKY BIMCAHOI'O KOJIa IiJIUTh
KaTeT Ha Biapisku 2 cMm i 10 cm. 3HAKIITE IepUMeTP TPUKYTHUKA.
HiaronaJji Tpamerii B3a€MHO HepPIEeHINKYIAPHI i TOPiBHIOIOTHL 6 cM
i 8 cMm. 3HalAiTE cepenHIO JIiHiIO Tpamerii.
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O
@_‘ﬁ36.49. PiBHOOiuHY Tpamelrito 3 ocHoBaMu @ i b ommcaHO HABKOJIO KOJia.

HoBenirs, 110 ii BucoTa mOpiBHIOE +/ab.

36.50. BimmorenHs 0iuHOi CTOPOHU OO OCHOBU PiBHOOEAPEHOTO TPUKYTHU-
Ka gJopiBHIOE 5 : 8, a pisHuMIA BigpiskiB, Ha AKi OiceKTpmca KyTa
IIPU OCHOBi AiJIUTh BUCOTY, HPOBENEHY OO0 OCHOBH, MOPiBHIOE 3 CM.
3HANIITh mepruMeTp TPUKYTHUKA.

36.51. Biuma cTopoHa piBHOOEAPEHOI0 TPUKYTHUKA HA D CM MEHIIIa BiJ OCHOBHU.
Bigpisku, Ha aKi OiceKTpuca KyTa Ipy OCHOBI JiJINTH BICOTY, IIPOBEACHY
IO OCHOBH, BiTHOCATBCSA SAK 5 : 3. SHAUAITH BHCOTY TPUKYTHHUKA.

@ Bnpabu g nobmopenns

36.52. OnguH 3 KyTiB NPAMOKYTHOIO TPUKYTHHKA AopiBHioe 30°. 3HAlIiTH
Me[iaHy IILOr0 TPUKYTHUKA, MPOBEAEHY [0 TiIOTeHYy3H, SIKII0 cCyMa
rimoTenysu i1 MEHIIIOTO KaTeTa JOpiBHIOE 18 cMm.

36.53. KoJio pagiyca 3 cm Brnmcano B pom0. Oque 3 Bigpiskis, Ha AKi ToOuKa
IOTUKY IOiJIUTH CTOPOHY pomba, mopiBHIOE 9 cM. 3HANIITL ITepuMeTp
pomoba.

36.54. Tpameilrito BIIcamo B KOJIO Tak, IO AiaMeTp KoJjia € ii GiJIbIIol0 OCHO-
BOIO, a BiHOINIEHHS OCHOB AopiBHIOE 2 : 1. S3HAUAITL KyTH Tpamelrii.

Tligzomyiimecs g0 bubueHus Hobozo mamepiany

36.55. IlobynyiiTe mpsaMy m Ta TOUKY A Ha BimcraHi 2 cMm Big mpamoi m
i Touky B Ha BigcTtaHi 3 cM Big mpsmoi m.

36.56. IloOyayiiTe IpsAMYy a Ta IIO3HAUTE TOUKY B, siKa ili He HaJIEKUTb.
1) IToGynyiiTe mepneHAuKyaap BK mo mpamoi a.
2) Ilo6ynyiiTe Bimpisox BM, me M — messka TOUuKa OPSIMOi a.
3) IlopiBugaiiTe moB:xuuu BiapiskiB BK i BM.

36.57. IlobynyiiTe mapaJiebHi IpsAMi, BiAcTaHb MiK AKMMU AOPiBHIOE 2 CM.

Kummeba mamemamuxa

36.58. IloTpibHO modapObyBaTH CTENIO0 Y ABOX
TpeHaKepPHUX 3ajaX: OMUH 3 HUX KBa-
apatHoi ¢opmMu 3i cropoHol 3,5 M,
a Ipyrui — MpAMOKYTHOI, OT0 po3Mi-
pu 4,5 M x 4 m. [Ina ¢papOyBanus 1 m?2
cresi BuTpauanoTs 240 r ¢papou. Papbda
OpoJaeTbeAd B Oamkax mo 2,5 Kr. dAxy
HaliMeHITy KiJabKicTh 6aHOK (apbu
moTpibHo mpumdaTu?

@ Likabi 3agaui — nomipkyi ograue

36.59. Yu MoxHa PO3MICTUTU HA ILJIOMMHI 6 TOUOK TaK, 1100 OYAb-IKi Tpu
3 HUX OyJIX BepIInHaMM PiBHOOEIPEHOr0 TPUKYTHUKA?

O 71




TEMA 8

§ 37. MNepneHaukynsp i noxuna,
iXHi BnacTuBocri

1. NepneHpnkynsap i noxmna

Touka H — oCHOBa IepPIEH[IHU-
Kyasapa AH,

Bigpisoxk AK — moxmia,

—> rtouka K (Bigminna Bim H) —
OCHOBa ITOXMJIOI,

H K a Bifpisok HK — IPOEKLiA MOXM-
a0i AK Ha npamy a.

AH — nepueHIMKYJIAp, IIPOBeje-
HUN 3 TOUKH A [0 IpAMOi a.

S y

2. BnactusocTi nepneHamkynspa ta noxmnoi
Posransaaemo gracmusocmi nepneHOuUKyaApa ma noxuJioi.

1. IlepneHOIUKYyIAp, NMPOBEAEHUN 3 TOYKH X0 NPAMOI, MEHIOUN Bif
OyIb-IKOI MOXUJIOL, MMPOBEIEHOl i3 Ii€l TOUKM J0 Ii€i mpamoi.

IiticHo, y npAMOKyTHOMY TpuKyTHUKY AHK (Mazu. Burmie) AH — Karer,
AK - rinmorenysa. Tomy AH < AK.

2. fAxmo nBi moxmi, MpoBegeHi 3 TOYKH 0
npaMoi, Misk co6or0 piBHi, TO piBHI MikK c060X0 A
i ixHi mpoekii.

Hexait 3 Touku A 10 IpsaAMOi @ IPOBEIEHO IIOXU-
ai AK i AM (AK = AM) i nepneaaurkyaap AH
(man. 37.1). Toni AAHK = AAHM (3a xKareToM J
i rimorenysoio), a tomy HK = HM.

IIpaBusbHUM € TaKOK i o0epHeHe TBepAKeHHI. Maz. 37.1

H K a

3. fAKmo mpoeEKIii ABOX MOXMIWUX, NMPOBEIEHUX 3 TOUKHM 0 IPAMOI,
Mik c00010 piBHi, TO piBHI MiXk c0000 i cami moxmii.

ANAHK = AAHM (3a ngBoma Karerammu), Tomy AK = AM (man. 37.1).

4. 3 DBOX IOXWJIHX, IPOBEIEHHUX 3 TOYKHM A0 IPAMOi, OLIBIIOI0 € Ta,
Yy KOl OiibIlIa MPOEKIIidA.
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Hexait AK i AL — noxuni, HK > HL (man. 37.2). A
Toni AK2 = AH? + HK? (3 AAHK),
AL2 = AH? + HL? (3 AAHL).
Ane HK > HL, romy AK? > ALZ2. Oraxe, AK > AL.
BaactusicThs cnpaBmsKyeThcda Iy ToMy pasi,
koamu Toukum K i L posmimmeHi mo ogmuH 6GiK Bifg
Touku H. L H K a

IIpaBuabHUM € TAaKOK i oOepHeHe TBePI KeHHS. Maxa. 37.2

5. 3 IBOX NMOXMJIHUX, IIPOBEIEHHUX 3 TOUYKM IO NMPAMOI, OijblIa moxmia
Ma€ OiJbIly IPOEKIIiI0.

Hexait AK i AL — nmoxuni, AK > AL (mamn. 37.2).
Toxi HK? = AK? — AH? (3 AAHK),

HL? = AL?2 — AH? (3 ANAHL).
Ane AK > AL, tomy HK2 > HL2. Orxe, HK > HL.

W 3 TOUKM M0 mpsaMoi mpoBeneno aBi moxwiri. JloB:KuHa ommiel
3 Hux mopiBHoe 10 cMm, a ii mpoekiii — 6 cM. 3HANTU JOBKUHY APYroi
TMOXMJIOL, SIKII[O BOHA YTBOPIOE 3 mpsaMoi0 KyT 30°.

Poszé’aszanna. Hexaii ma mamioury 37.2 AL = 10 cm, HL = 6 cwMm,
ZAKH = 30°.

1) Is AAHL: AH =~JAI? - LH? =102 - 62 =8 (cwm).

2) Is AAHK, 3a BIAcCTUBiCTIO KaTeTa, IO JeKUTh OpoTu Kyta 30°, MmaTu-

memo: AH =ATK.

Tomy AK =2-AH =2 -8 = 16 (cm).
Bionosidv: 16 cm.

m 3 TOUKM [0 MPAMOI IIPOBENEeHO ABi IMOXMUJi, MPOEKINil AKMX
mopiBHIOIOTE 30 cM i 9 cM. 3HAWTU HOBKUHU IIOXUINX, AKIIO iXHA PisHU-
1A JopiBHIOE 9 cM.

Poss’asanns. Hexait ma mamouky 37.2 KH = 30 cm, HL = 9 cMm.

1) 3a sBmacrusictio 4: AK > AL. Ilosmaummo AL = x cm. Togmi
AK = (x + 9) cm.

2) Is AAHL: AH? = AL?2 — LH?, tomy AH? = x2 — 92,

Is AAHK: AH? = AK?2 — HK?, tomy AH? = (x + 9)2 — 302.

3) JliBi wacTuHM oTpmMaHMX piBHOCTe# piBHi. OT:Ke, piBHI i mpasi ixHIi
YaCTUHH.

Maewmo pisusuHA: (x + 9)2 — 302 = x2 — 92, 3BigKu x = 41.

4) Omxe, AL = 41 cm, AK =41 + 9 = 50 (cm).

Bidnogids: 41 cm, 50 cMm.

@ Lo HasuBatoTb NoXunoto, NpoBeaeHoto 3 Touku Ao npsimoi? O Lo HasuBaTb OCHOBOD
noxunoi? O Lo HasuBatoTb npoekuieto noxunoi? O CchopmyntoriTe BNACTUBOCTI MOXM-
NNX i IXHIX NPOEKLiN.

o
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O

§ Fosb axims sagaui ma buxonaime bnpabu

ill 37.1. (Veno.) Hassite Ha MaamoHKY 37.3: B
1) mepueHINKYJISAD, IPOBeAeHU 3 TOUKU B mo mps-
Moi b;
2) OCHOBY IEepPIEeHANKYJISIPAa;
3) moxmiy, IpoBeJeHy 3 TOuKu B mo mpsamoi b;
4) OCHOBY ITOXWUJIOI; 7 TR
5) IIPOEKITif0 TOXMUJIOI.

37.2. HakpecaiTe npsamy m i mosmauTe Touky P, m1o iii He Mau. 37.3
HajmeKuThb. IIpoBeniTh mepuneHaukyasap PK i moxuay PM pmo mps-
Mol m.

37.3. (Yerno.) BM — nepueHIUKYJIAP A0 npamoi b, BP — moxuiaa (MaJ. 37.3).
IlopiBaaiite BM i BP.

37.4. [lop:KuHa MEePHeHINKYJIAPa, MPOBEIEHOr0 3 TOYKU A0 IPAMOI, JOpPiB-
HIOE 5 cM, a JOBKMHA IIOXMJOI, IIpoBeAeHOi i3 1iei camoi Toukm, —
13 cM. 3HAUAITh TPOEKITiI0 MOXMJIOL HA JaHYy HIPSIMY.

37.5. IlepieHAUKYIApP, IIPOBEeIeHUI 3 HAHOI TOUKU IO IIPAMOI, JOPiBHIOE

37.7.

37.8.

37.9.

6 cm. I3 miel camoi TOUuKM A0 MPAMOI IIPOBENEHO IOXUJY, IIPOEKILiA
AKOI Ha IpaAMY JOPiBHIOE 8 cM. S3HAMIITHL JOBXKUHY ITOXMJIOL.

37.6. 3 TouKu 1m0 IpAMOI IIPOBeAEHO ABi piBHI Mixk co000 mOXHIIi.
IIpoekiia oxuiei 3 Hux mopiBHIOE 7 cM. S3HAUIITHL BiACTaHb MiXK OCHO-
BAMMU IIOXUJINX.

3 TOYKM JI0 IIPAMOI IIPOBEAEHO ABi piBHI MixK co0oro moxwmiri. Bimcrams
Mix ixHiMu ocHoBamMu JOopiBHIOE 12 cM. S3HANAITH TPOEKITi] MOXMUIANMX
Ha I[I0 IPSIMY.

Touka JeXuUTh Ha BigcTaHi 6 cM Big mpamoi. I3 1iei Touku g0 mpsamoi
IPOBEJIEHO MOXMUJY, III0 YTBOPIOE 3 IPAMOI0 KyT 30°. S3HAUIITE HOBIKU-
HY HOXmUJol Ta i1 IPOoeKIlii Ha mpaAMYy.

Touka Je:kuTh Ha BigctaHi 4 cM Big npsamoi. Is 1iei Toukm mo mpsmoi
IPOBEIEHO IOXMUJIY, II[0 YTBOPIOE 3 HMPAMOO KyT 45° 3HaimiTh mpo-
€KI[iI0 TOXMJIOL Ha ITI0 IPAMY Ta JOBMKUHY ITOXUJIOIL.

37.10. 3 TouKm A0 mpsaMoi mpoBefeHo ABI moxmiai. OgHa 3 HUX OOPiBHIOE

13 cm, a ii mpoekIig — 5 cM. 3HAHAITL IPOEKITiI0 APYroi IMOXUJIOI,
SAKIIIO BOHA YTBOPIOE 3 IPAMOIO KyT 45°

37.11. 3 Toukm mo mpAMOi mpoBedeHo ABI moxwmui. OgHa 3 HUX JOPiBHIOE

12 c¢cm Ta yrBOpIOE 3 mpsamMoro KyT 30°. 3HaAlIiTh HOBMKUHY APYroi
MMOXMJIOL, AKIIO ii mpoeKIlid HA mpaAMYy — 8 cM.

37.12. 3 Toukm mo mpamoi mposegero ABi moxmiai 13 cm i 20 cM 3aBIOBIKKIM.

=]
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IIpoexitia mepiroi mMoxuJjoi Ha MPAMY AOPiBHIOE 5 cM. SHAUTITH IIPO-
€KI[iI0 APYyroi IMOXMJIOI.

37.13. 3 Touku, 110 MiCTUTHCA Ha Bigcraui 24 cM Big mpsaMoi, IIpo-
BegeHo aBi moxmii 25 cMm i 26 cMm 3aBIOBXKKH. SHAWLITH BifcTaHb
Mixk ocHOoBaMHu HmoxuanxX. CKiJIbKM BUIAAKIB caif po3raaHyTu?

O



P03B’A3YBAHHA NPAMOKYMHUX MPUKYMHUKIB

37.14

37.15.

37.16.

37.17.

37.18.

37.19.

37.20.

37.22.

37.23.

. 3 TOUKM, IO MiCcTUTLCSA Ha BimcraHi 8 cm Big mpsamoi, mpoBemeHO
aBi moxuiai 10 em i 17 ¢cMm 3aBIOBMKKHK. SHAWIITH BifcTaHb MisX OCHO-
BaMu moxmianx. CKiJIbKM BUOAAKIB Caig po3rasanyTu?

3 TOUKHM [0 HNPAMOI IIPOBeNeHO ABi moxmii 5 cM i 8 cM 3aBHOBKKIU.
SAKuit KyT yTBOPIOE ApPyra IIOXMJA 3 MPSIMOIO, SKIO HPOEKITiA Iep-
1101 MOXMJIOL Ha MPAMY JAopiBHIOE 3 cM?

3 TOUKM [0 IPSAMOI ITPoBeeHO aBi moxwii. J[loBKuHA OnHiEl 3 TOXU-
aux gopiBuioe 41 cm, a ii mpoekmii — 9 cm. AKuii Kyt yTBOpIOE
iHIITa moXMJIa 3 MPAMOIO, AKIIO i IPOEKIiA Ha II0 IPAMY JOPiBHIOE
40 cm?

Touku M i N jexxaTh mo oauH OiK Big mpsamoi a. I3 mux TOYOK OO
OpPsAMOI @ IPOBedeHO MePIeHAUKYJAApu 2 ¢M i 7 c¢M 3aBIOBYKKH.

3HalgiTh BiAcTaHb MiXK OCHOBAMM IIEePIEHAUKYJAAPIB, SAKIIO
MN = 13 cwm.

Touxku A i B jgexxaThb mo oguH OiK Bim mpamoi m. I3 mMux TOYOK 10
IPAMOI M IIPOBEJEeHO MePHeHAUKYIAPU 1 cM i 7 cM 3aBIOBIKKIU.
3uaigite AB, AKINO BiACTaHb MijX OCHOBAMHU IEePIEHANUKYJIAPiB
IOpiBHIOE 8 CcM.

3 TouKu A0 mpamMoi nposegero ABi moxwmii 10 cm i 14 cMm 3aBIOBKKIH,
PiSHUIA IPOEKIIiN SAKMX AOPiBHIOE 8 cM. SHAUAITHL MPOEKIIii mOXu-
JUX i BifcTaHb BiJ TOYKH IO HPSIMOI.

3 TOUKH 0 IPSIMOI IPOBeAeHO MBI MOXUJIi, PISHUIST AKUX JOPiBHIOE
2 cMm. 3HAUAITE I[i MOXMJII Ta BifcTaHb Bif TOUKHK O HIPSAMOI, AKIIIO
OPOEKITil MOXUINX MOPiBHIOIOTE 1 cM i 5 cm.

37.21. CTopoHH TPUKYTHUKA AOpiBHIOIOTL 13 cM, 14 cm i 15 cm.
3HAUOITh IPOEKITii IBOX MEHIIMNX CTOPiH HAa OiJIbIIY CTOPOHY.
CTOpPOHM TOCTPOKYTHOTO TPUKYTHHKA NOPiBHIOIOTL 25 cM, 29 cMm
i 36 cMm. 3HaNAITHL TPOEKINii ABOX OLMBIIMX CTOPIH HA MEHIIY CTO-
pony.

3 Toukm A mo mpamoi m mpoBemeHo moxuii AB i AC Ta mepmneHIN-

Kynap AK, npuuomy Touka K mexuth Mixk Toukamu B i C.
AB =15 cm, AK = 12 cm, KC = 16 cm. 3mangite £ BAC.

@ Bnpatu grs nobmopenns

37.24. OcHoBu piBHOOGIUHOI Tparmerii mopiBHIOIOTH 5 ¢cM i 11 cm, a ii Buco-

Ta — 6 cM. 3HAUAITH AiaroHaJ b Tpamerrii.

37.25. Pagiycu aBoX Kij, AKi MalOTL 30BHIIIHiNT HOTHK, HOPiBHIOIOTH 1 cM

i 4 cm. Ilpama a — cmijnbHa AOTHYHA IIUX Kij. 3HAWIITL BigcTaHb
MiK TOUKaMHU AOTUKY IPAMOI @ 3 KOJaMU.

Tligzomyiimecs g0 bubueHus Hobozo mamepiany

37.26. Y tpuryrtuuky ABC (LC = 90°) npoBeneHo cepenuio Jiniro KL

(main. 37.4), KL = 3 cm, LB =4 cMm.

O
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37.27.

1) YV AKBL i ANABC 3HaiaiTe BigHOIIEHHS: A
KaTeTa, IPOTHJIEKHOrO A0 Kyra B, mo kKarera,
OPUJErJioro n0 Kyra B, i mopiBHsAliTe oTpmMaHi
3HAUYEHHSI.

2) ¥V AKBL i AABC 3sHalifiTh BigHOIIEeHHSA c B
KaTeTa, IIPOTUJIEIKHOTO OO0 KyTa B, 10 rimorenysu L 4

Ta IMOPiBHANWTE OTpUMaHi 3HAUEHHA. Maix. 37.4

3) YV AKBL i NABC 3HalifiTh BigHOIIEHHSA

KaTeTa, OpPUJErjJoro A0 Kyra B, mo rimorenysm Ta mopiBHANTe
OTPHMMAaHi 3HAYEeHHS.

BusnauTe Mipy KyTiB TPMKYTHHKA 3i CTOPOHAMH 3aBIOBXKKU:
1) 1 cm, J3 cM, 2 cM;
2) 1 cm, 1 e, /2 cm.

Xummeba mamemamuxka

37.28.

Bigomo, mo 1 ra mgicy 3a pik oummye 18 mua M3 noBitpa. CKinbku
M3 IOBITPSA OYMCTHUTH 3a PiK JIiC ILJIOIEro:
1) 5 ra; 2) 2 km?2?

@ Likabi sagaui — nomipkyi ograue

37.29.

76

(Badaua Cmengopdcvrozo yrnigepcumemy.) Toury P po3TaiioBaHO
BCepeInHiI NMPAMOKYTHUKA TaK, IO BiACTaHb BiJ Hel 0 BepPIIHNHU
OPAMOKYTHUKA MOPiBHIOE D APAiB, M0 MPOTUJIEKHOI BEPIINHU —
14 appiB, a 1o Tpernoi BepmuHN — 10 apzaiB. koo € BigcTaun Bin
TouKu P 10 ueTBepTOi BepIIMHU?

§ 38. CuHYC, KOCMHYC i TAHreHC FoCTPOro KyTa
NPSIMOKYTHOIO TPMKYTHMKA.
CnieBiaHOLWEHHS M)XK CTOPOHAMM Ta KyTaMu
NPSIMOKYTHOIO TPMKYTHUKA

1. O3HaueHHs CMHYCa, KOCMHYCA i TaHreHca
FOCTPOro KyTa NPSIMOKYTHOIo TPUKYTHUKA

s roctporo xyra A:
4 L—> BC — nmpoTHJIe:KHHUIl KaTerT,
AC — mpuieriauii Karter. 4
b c
g rocrporo Kyra B:
c——F5B L —> AC — npoTHIe:KHMIl KaTerT,
r BC — npujeriuii KaTer. r
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O

Cunycom zocmpozo Kyma npamoOKYymHo20 MPUKYMHUKA Ha3HBAIOTh
BiTHOIIEHHA NPOTUJIEKHOTO KaTeTa N0 TilloTeHY3H.

Cunyc kyTa A mosHauaioTh Tak: sinA. Omixe,

sinAzB—Czﬂ, sinBzﬂzg.
AB ¢ AB

Kocunycom zocmpozo kxyma npamoxymnozo mpukKkymHuka Ha3HBa-
I0THh BiTHOIIEHHSA NIPHJIEIJIOr0 KaTeTa A0 TillOTEeHY3H.

Kocunyc Kyta A mosHauaoTh Tak: cosA. Orixe,

cosA:£:2, cosB:B—C:g.
AB ¢ AB ¢

Ockinbku Katetu AC i BC menuri Bifg rinorenysu AB, To cuHyc i Kocu-
HYC 20Ccmpoz20 Kyma npamoKymHoz0 MPUKYMHUKA MeHWi 8i0 00uHUuUi.

Tanzencom 20Cmpo20 Kyma nNpAMOKYmMH020 MPUKYMHUKG Ha3WBa-
HOThb BiI[HOHIeHHH IIPOTHUJIEKHOTO KaTeTa 10 IIPUJEerJoro.

Taurenc xkyra A mosHauaoTh Tak: tgA. Orixke,

B A
tga-8¢_2 (,p_AC_D
AC b BC a
IloBereMo, IO SIKIIO TOCTPHH KYT OJHOTO IPSIMOKYTHOTO TPUKYTHHKA
JTOPiBHIOE TOCTPOMY KYTY APYroro NpAMOKYTHOTO TPHKYTHHMKA, TO CUHY-
CH IUX KYTiB pPiBHi, KOCHHyCcU IIMX KYTiB pPiBHi i TaHreHcH IUX KYTiB
piBHIi.
Posrnaremo npamoxkyTHi TpukyTHuku ABC i A;B,C;, A
y akux £C = Z£C; = 90°, LA = ZA, (max. 38.1). Toxi
AABC ~ AA,B,C, (3a rocrpum Kytom). Tomy

AB BC AC BC B,C;
= = . I3 poro BumIMBaE, M0 —— C B
AB, B/(C AIC1 AB A B
a To sinA = sinA;. Ananoriumo AC _ AG o S
TOM HaJoTiuHoO —— = , TOM
Y AB  AB, v
BC BIC
COoSA = cosA,, — AC A , , ToMmy tgA = tgA,. C, B,
Mau. 38.1

OT:xke, IPUXOAWMMO OO BUCHOBKY: CUHYC, KOCUHYC
i maHeeHc zocmpozo KYyma NPAMOKYMH020 MPUKYMHUKA
3anexcamsv auute 8i0 zpadycHoi mipu Kyma.
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2. CniBBiAHOLUEHHS MiXX CTOPOHaMM i KyTamMu
NPSAMOKYTHOIO TPUKYTHUKA

3 0o3HaUeHb CUHYCA, KOCHHYCA I TaHreHca KyTa CHIAYVIOTL TaKi cnisgidHo-
WeHHS Mid CMOPOHAMU MaA KYMamMu npAmMOKYmH020 MPUKYMHUKA.

1. KaTer mopiBHIOE TimoTeHy3i, IOMHOKEHiil HA CMHYC IIPOTHJIEKHOTO
JI0 HBOTO KyTa a60 Ha KOCHHYC IPHJIETJIOTO:
a =csinA =ccosB Ta b = csinB = ccosA.
2. TinoTreHy3a DOpPiBHIOE KATeTy, MOiJICHOMY Ha CHHYC IIPOTHJIEKHOTO
10 HBOTO KyTa a60 Ha KOCHHYC IIPHJIETJIOTO:
= a __a _ b _ b
sinA cosB sinB cosA
3. Karer mopiBHIOE ApyroMmy KaTeTy, IOMHOKE€HOMY Ha TAaHTE€HC KYyTa,
MPOTUJIE;KHOTO OO0 TEPHIOT0 KaTeTa:
a =btgA, b=atgB.
4. Karer mopiBHIOE OpyromMy KaTeTy, IONiJICHOMY HAa TaHreHC KyTa,
IPUJIErJIOT0 A0 MEepIIoro KaTeTa:

b a
““wB "Tiea
g v
(IEEEED Y rpuryrruky ABC: £C = 90°, AC = 12 cwm, cosAzz.
3uanitu AB. 4
Pos3s’sazanns. CKopucraeMocsa MaJaioHKOM 38.2.
AB = AC =12:§=16(CM). b ¢
cos A 4
Biodnosiov: 16 cwm. c —\p
Mau. 38.2

3HaueHHA SinA, cosA, tgA MoKHA 3HAXOOUTH 3a JOIOMOTOIO CIIeIiaJb-
HUX TabJIUIlh, KaJbKyJsaTopa abo KoM torepa. Ias obumcieHb BUKOPUC-
TOBYEMO KJAaBilli KaJapKyJjsaTopa [sin), i (Ha meAKUX KaJbKYJIATOpPax
[tan]). ITocaizoBHiCTE O6UMCIEHD Y PI3HIX KAJIbKYIATOPIB pisHUTHCA. ToMy
PagrMO YBayKHO O3HAMOMUTHCS 3 iHCTPYKIII€IO0 0 KaJbKyJATOpAa.

(EEEYD Y rpukyrEmky ABC: ZC = 90°, AB = 10 cm, LA = 17°,
3uatitu BC (3 TOUHICTIO IO JeCATUX CAHTHMETPA).

Pose’azannsa. BC = AB sinA (maa. 38.2). 3a momomoromo Tadbaumb abdo

KaJbKyJaAaTOpa 3Haxogumo sin17° = 0,2924. Orxe,
BC ~10-0,2924 ~ 2,9 (cm).

Bidnosiodv: ~ 2,9 cm.

78 o)




P03B’A3yBAHHS NPAMOKYMHUX MPUKYMHUKIB

O
W Y rtpuryrauxy ABC: ZC = 90°, sinAzg, AC = 12 cm.

3uaritu AB i BC.
Pos3s’azanns. CKopucraeMocsa MaJalOHKOM 38.2.

1) sin A = B—C, 3a yMOBOIO, sin A = §, TOMY B—C =—.
AB 5 AB 5

ITosmauunmo BC = 3x (cMm), AB = 5x (cm).

2) 3a Teopemoro Iliparopa, AB2 = AC2 + BC2. Tozi (5x)2 = 122 + (3x)2,

16x2 = 144, x2 = 9, x = 3 (cm).

3) Maemo: BC=3-3 =9 (cm), AB=5+3 =15 (cm).

Bionosiov: BC =9 cm, AB = 15 cwm.

3a momoMoromo TabJauIllb, KaJbKyJaATOpa ab0 KOMII’I0OTepa MOJYKHA 3a
IaHUM 3HAaYeHHAM SinA, cosA abo tgA sHaxomauTu KyT A. Iaa obuuciieHb
BUKOPHMCTOBYEMO KJaBilli KaabpKyjaaTopa |sin!| [cos™!|i|tg! |
G ELES Y rpukyTHURYy ABC: ZC =90°, AC =4 cm, BC = 5 cm. 3Haii-
TH I'OCTPi KyTH TPUKYTHUKA.

Poszé’azanna. tgA = % = % =1,25 (may. 38.2). 3a JOIOMOIrOK Kalb-

KyJaATOpa 3HAaXOAMMO 3HAUeHHsa KyTa A y rpaaycax: 51,34019. Iloxae-
MO y rpagycax i minyrax (y OedKUX KaJbKYJATOpPaX IIe MOKJIHUBO 3PO-
OuTH 3a AOIOMOTOIO cHelliaJbHOI KjaBimri). Maemo: ZA ~ 51°20'. Toxi
ZB =90°—- ZA =~ 90° — 51°20" ~ 38°40'.

Biodnosiov: ~ 51°20'; ~ 38°40'.

3. CMHYC, KOCUHYC | TAHFeHC TabJIMYHUX KYTIB
3HaNaeMO CUHYC, Kocuryc i manzenc kymis 30° i 60°.
Posranguemo AABC, y akoro ZC = 90°, ZA = 30°, LB = 60°, BC = a
(mai. 38.3). Tomi, 3a BIacTUBiCTIO KaTeTa, 110 JIeKUTH IIpoTu KyTa 30°, AB = 2a.
3a Teopemoio Ilidharopa:

B
AC =JAB? - BC? = /(2a)? — a2 = /3a? = a+/3.
60°
Toxi sin A = B, ro6ro sin30° = % = L, a
AB 2a 2 o
A
cos A = ﬁ, To0TO cOs30° = @ = é; ¢
AB 2a 2 Ma. 38.3

tg A = i—g, To6TO tg30° = —¢_ _

sin B = £, TOOTO Sin60° =
AB

2a 2
cosB = B—C, TOOTO cO0s60° = 4 _ l;
AB 2a 2
tg B = A—C, To6TO tg60° = w3 _ J3.
BC a
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O
3Huaiidemo cunyc, KocuHyc i maHzeHc kKyma 45°.

Posraaaemo AABC, y axoro £C = 90°, LA = ZB = 45°, BC = a
(man. 38.4). Toxi AC = BC = a.

3a Teopemoro Ilidparopa:
AB =+ AC? + BC? = a2 +a? =242 = a/2.

Tomi sin A = E, T06TO Sin45° = —%_ = i = ﬂ;
AB a2 2 2
COs A = £, T06TO cosd5° = —¢_ — L = Q;
AB av2 V2 2
tg A = BC. 106m0 tga5°= L = 1.
AC a
CucreMaT3yeMO OTpUMAaHi JaHI B TAOJIHIIO:
A 30° 45° 60°
1
sin A = 1 V2 V3
2 J2o2 2
cos A E i — ﬂ l
2 J22 2
1 8
tg A —_— = 1 3
V3 3 v
ﬂ Kyt 30°, 45° i 60° npuiHATO Ha3nBaTu mabnuyHUMU Kymamu. \
o

3HaNUTH BUCOTY PiBHOOEIPEHOTO TPUKYTHUKA, IIPOBEIEHY IO
OCHOBHM, AKIIIO OCHOBA MOPiBHIOE 12 cM, a KYT IIPU BEPIINHI TPUKYTHUKA
mopiBHioe 120°.
Posg’asanns. Hexait ABC — pamunii TpukyTHuk, AB = BC, AC = 12 cwM,
ZABC = 120° (man. 38.5).

1) IIpoBememo mo ocHoBu AC BucOoTy BK, AKa € TakoK MeaiaHOIO i Oicek-
TPHUCOIO.

B
2) Toni KC =%=% =6 (cm).
3) ZKBC = ZABC : 2 =120° : 2 = 60°. //L\\
KC A K C

4) Is ABKC (LK = 90°): tg KBC = ——,
BK

3Bimcu BK =

tg KBC t260° <3
Bidnosiov: 2\/§ CM.
80 ')
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P03B’A3YBAHHA NPAMOKYMHUX MPUKYMHUKIB

15 Lo Ha3uBalTb CUHYCOM, KOCMHYCOM i TAHFTEHCOM FOCTPOrO KyTa MPsIMOKYTHOIO TPUKYT-
g Huka? O AkMMK 3anexHOCTsIMU MOB’si3aHi Mk cOBOK CTOPOHM 1 KyTW MPSIMOKYTHOIO
TPUKYTHUKA?

§ Fosb ' sxims sagaui ma buxonaime bnpabu

=

38.2.

38.3.

38.4.

38.5.

38.6.

Z

38.8.
38.9.

38.1. Marno AABC, ZC = 90° (may. 38.6). 3uaiigiTs:

1) sinA; 2) cosB; 3) tgA;

4) cosA; 5) sin B; 6) tg B.

Hamo AMNK, /K = 90° (man. 38.7). 3uaiimiTs:

1) cosM; 2) sinN; 3) tgM;

4) sinM; 5) cosN; 6) tgN.
3HaWIITL 3a JOIOMOTOI0 TAOJMIlh, KAaJbKYJAATOpPA
abo xKomIr’rorepa:

1) cos22°; 2) sin 50°; 3) tg17°

4) cos12°10’; 5) sin67°30’; 6) tg81°48'.
3HaNOITL 3a OOIOMOrOI0 TAabJMUIlb, KAJBKYJIATOPA
abo KoMII'roTepa:

1) sin43°; 2) cosbH7°% 3) tg 70°;

4) sin14°42’; 5) c0s49°30’; 6) tg15°12".
O6unCIiTh:

1) sin30° + tg45°; 2) cos30° - sin60°.
O6unCaiTh:

1) tg45° — cos60°; 2) sin45° : cos45°.

A

Maxa. 38.7

38.7. lano: AABC, ZC = 90°, AC = 5 cm, BC = 12 cm. 3Haizirs:

sinA, cosA.

Hano: AABC, ZC =90° AC = 7 cm, BC = 24 cm. 3HaligiTs: sin B, cos B.

Y AABC £C = 90°. 3Haigitsb:
1) AC, axmo BC =a, ZB = f;

38.10. Y AABC £ZC = 90°. 3HaigiTe:
1) BC, sakmio AC = b, LA = q; 2) AB, axmo BC =a, ZB = J.

38.11. Y AABC ZC = 90°. 3uaiigiTs:

1) AB, axmo AC = 5 cm, cos A —i
2) AB, akmio BC = 3 cm, sinA = 0,6;
3) AC, axmo AB = 8 cm, s1nB_§

4) BC, axmo AB = 20 cm, cos B = %,
5) AC, axmo BC = 10 cMm, tgB = 0,5.

38.12. ¥ AABC ZC = 90°. 3HaigiTe:

1) AB, akmio BC = 8 cm, cosB = %;

2) AB, axmo AC = 10 cm, sinB = 0,25;

2) AB, axmo AC = b, LA = a.
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38.13.

38.14.

38.15.

38.16.

38.17.

38.18.

38.20.

38.21.

38.22.

38.23.

82

3) BC, sakmio AB = 6 cMm, sin A = %;
4) AC, saxmo AB = 20 cMm, cos A = 0,4;
5) BC, akmio AC = 12 cm, tg A = %

Y AABC £C = 90°. 3Hangitsb:

1) AB, axmo AC =443 cm, ZA = 30°;

2) AC, axmo AB = 52 cm, /B = 45°.

Y AABC ZC = 90°. 3uaigiTs:

1) AB, axmo BC = 6\/§ cMm, ZB = 30°;

2) BC, akmio AB = 10\/5 cMm, LA = 45°,

3HaANmITE (3a JOMOMOTOI0 TAOJMUIlh, KAJBLKYJIATOPa a00 KOMII'IOTEpa)
TOCTPHUUM KYT O, AKIITO:

1) sina = 0,4226; 2) cosa = 0,8192; 3) tga = 0,2679;
4) sina = 0,8231; 5) cosa = 0,9373; 6) tga = 0,6924.
3HAUAITH (3a AOIIOMOTOIO0 TAOJIUIb, KAJIBKYJIATOPa a00 KOMII'I0oTepa)
rocTpuil Kyt 3, AKIIO:

1) cosf = 0,1908; 2) sinf3 = 0,8387; 3) tgp = 0,7265;
4) cosf = 0,5493; 5) sinfp = 0,3518; 6) tgp = 1,1792.
Y AABC ZC = 90°. 3a gomomoromo Tabauilb, KaJbKyJaaTopa abo
KOMII'IoTepa 3HAHAITh 3 TOUHICTIO M0 COTHUX CAHTHMETpPA:

1) AB, axmo BC = 5 cm, LA = 42°;

2) BC, axmo AB =10 cm, £B = 37°%

3) BC, akmio AC = 4 cm, LA = 82°.

Y AABC ZC = 90°. 3a gomoMoromo Tabauib, KaJbKyJsaTopa abo
KOMII’I0Tepa 3HAWAITh 3 TOUHICTIO JO COTHUX CAHTHMeETpA:

1) AC, akmo AB =8 cm, LA = 15°%

2) AB, akmio BC =9 cm, LA = 43°%

3) BC, armio AC = 5 cm, /B = 29°.

. 3
38.19. ITobyayiiTe KyT: 1) TaHreHC AKOro HOPiBHIOE g;
. 1 ) 2
2) cuHycC SKOTO JTOPiBHIOE ?; 3) KOCHHYC SAKOTO JOPiBHIOE 3
. . 2
IToOynmytiTe KyT: 1) TaHreHC AKOTO JOPiBHIOE ?;
. 4 . 1
2) cuHyC AKOTO JTOPiBHIOE E; 3) KOCHHYC AKOTO JOPiBHIOE 3

HiaroHanp TPAMOKYTHHKA YTBOPIOE 3 MOr0 CTOPOHOIO, AOBXKMHA
AKOl a, KyT (. 3HalIiTh nepuMeTp MPAMOKYTHUKA.

Onua cTopoHa IPAMOKYTHHKAa HOpiBHIOE b. Moro mgiaromans yTBO-
PIOE 3 IPYTrOI0 CTOPOHOIO KYT 0. SHAUAITH IJIOIIY MPAMOKYTHUKA.

Kyt pomba mopiBHIoe 42° a miaroHaJib, IO JEKHUTH IPOTH HBOrO, — 6 CM.
3HaUIITh IPYTY AiaroHaJb poMOa (3 TOUHICTIO O COTUX CAHTUMETPA).
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O

38.24. Cropona pomba mopiBHIOE 8 c¢cM, a oguH 3 iioro KyriB — 78°. 3Huaii-
IiTh (3 TOYHICTIO O COTMX CAHTHMETPA) AiaroHasb pom0Oa, 10 BUXO-
IUTH i3 IIOTO KyTAa.

38.25. T'imoTenys3a IPAMOKYTHOIO TPUKYTHHKA — C, & OMUH 3 TOCTPUX KYTiB —
0. 3HAUIITHL BUCOTY TPUKYTHUKA, IIPOBEJCHY IO TiOTEHY3U.

38.26. Bucora mpAMOKYTHOTO TPUKYTHHKA, IIpOBeAeHa OO0 TiImoTeHY3wu,
IopiBHIOE A. 3HAUAITH TiMMOTEHY3y TPUKYTHUKA, AKIITO OAUH 3 HOTO
roCTpUX KYTiB JOPiBHIOE [3.

38.27. TimoreHy3a IPSAMOKYTHOIO TPUKYTHHKA BiIHOCUTHLCA M0 KaTeTa IIbO-
ro TPUKYTHHUKA AK 8 : 5. 3HaiimiTs (3 TOUHICTIO IO rpagyca) TocTpi
KYTH IILOT0 TPUKYTHUKA.

38.28. BigHoIlleHHA KAaTeTiB IMPAMOKYTHOI'O TPUKYTHHKA NOpiBHIOE 9 : 5.
3HalgiTE (3 TOUHICTIO 4O r'pajayca) TOCTPi KYTH IILOTO TPUKYTHHKA.

38.29. ITano: AABC ZC = 90°. 3HaiaiTn:

1) AB i BC, akmio AC = 6 cm, cosB = 0,8;
. 5
2) AC i BC, axmo AB =13 cm, tg A =E.

38.30. Hanmo: AABC /C = 90°. 3HaiiTh:

1) AB i BC, akmio AC = 4 cMm, sinA = 0,6;
8
2) AC i BC, sakmio AB = 34 cm, tg B = R

38.31. OcuoBu piBHOGIUHOI Tpamerii gsopiBHIOIOTE 2a i 2b (a > b), a rocTpuii
KyT — o. S3HaimiTh OiYHYy CTOPOHY Tparerrii. N

38.32. Ha manwouky 38.8 LACB = ZK = 90° AC = b,

ZABC = B, ZBCK =v. 3uatigite BC, CK, KB.

38.33. Ha mamronry 38.8 ZACB = ZK = 90°, BK =a, B
ZABC = 3, /BCK = o. 3uaiigits BC, AC, AB.

i4 38.34. CTopoHU TPAMOKYTHHKA JOPiBHIOIOTL 19 cMm A
i 50 cMm. 3HagiTL TOoCTpHIT KYT MiK miaroHaJaaMu M 38.8

aix. 38.

38.35.

38.36.

38.37.

38.38.

38.39.

38.40.

OPAMOKYTHUKA (3 TOUHICTIO 0 MiHyTH).
Hiaromamni pom0Oa mopiBuioioTh 10 cm i 12 cm. 3uaiimiTe Kyt pomba
(3 TouHiCcTIO 1O MiHYTH).

Biuwma cropomna piBHOOGEAPEHOr0 TPUKYTHUKA AOPiBHIOE M, a KYT IIPU
OCHOBi — o.. 3HAHAITH pagiyc KoJja, BINCAHOTO B Iell TPUKYTHUK.
Kyt nmpu ocHOBi piBHOOEIpEHOTrO TPUKYTHUKA NOPiBHIOE B, a paxiyc
BIOMCAHOTO KoJa — r. S3HAWAITh OiUHYy CTOPOHY TPUKYTHHKA.
TocTpuii KyT mapaJjejorpama nopiBuioe 45° Jliaromanb OiIuUTh
Tynuii KyT y BigHomienHi 1 : 2. 3HaumiTh 10 AiaroHaJjb, AKIIO
ImepuMeTp IapaJjiesorpama gopisuioe 20 cwm.

T'ocTtpuit KyT mapasesorpama mopiBHioe 60°. [liaroHanp miauTh
Tyouii KyT y BigHomenui 1 : 3. 3maiiiTe 10 miaroHajab, SKIIIO
ImepuMeTp IIapajejorpaMa JopiBHIoe 24 cM.

Y TpuKyTHUKY OfHAa 3i cTopin mopiBHioe 10 cM, a mpuIersi 1o Hei KyTu —
135° i 30°. 3HaiigiTL BUCOTY TPUKYTHUKA, IIPOBEAECHY JO ITi€l CTOPOHI.
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38.41. ¥V TpUKYTHUKY OIHA 3i cTOpiH — 8 cM, a mpuierJi go #Hei kytu — 60°
i 45°. 3HalgiTh BUCOTY TPUKYTHUKA, IPOBEAEHY MO0 I[i€l CTOPOHM!.

@ Bnpatu gas nobmopenns

38.42. Tloxuna, mpoBeleHa 3 TOUKHU A0 IPSIMOI, Y ABa pasu OijbIla 3a mep-
MeHINKYIAP, IPOBeaeHnii i3 1miei camoi Touku 1o 1iel npamoi. 3uaii-
OiTh KYT MiK IOXMJIOIO i IepHeHINKYJISIPOM.

38.43. KareT mpAMOKYTHOrO TPUKYTHUKA mopiBHIOE 12 cMm, a ¥oro mpo-
€KIIis Ha rimoreHysy — 7,2 cM. S3HAUIITh mMepUMeTP TPUKYTHUKA.

38.44. Tlob6yayiiTe poM6 3a BUCOTOIO Ta MEHIIIOK iaroHAaJLIIO.

Xummeba mamemamuxka

38.45. Kyt 3° posrimsamaioTh Kpish 30ijbIIyBajJbHE CKJO, IO 36iJbIIye
B II'ATh pasiB. fIKo0l BeIMUYMHU 37a€ThCSI KYT?

@ Likabi 3agaui — nomipkyd ograue

38.46. (3adaua Apximeda.) SAxmio B Komi xopau AB i CD mepeTWHAIOTHCS
B Toulli E mig mpaMuM KyTOM, TO cyMa KBajaparTiB BimpiskiB AE,
BE, CE i DE nmopiBHIOE KBaapaTy miamerpa. JloBemiTh 1e.

§ 39. Po3B'a3yBaHHs NPAMOKYTHUX TPUKYTHHUKIB

“ Po3sg’a3amu mpukymHuk — 03Ha4ya€e 3HanTN HEBIAOMi MOr0 CTOPOHU Ta HEBIAO-
& Mi ioro KyTu 3a BiJOMUMMM CTOpPOHaMU 1 KyTamu.

1. Po3B'si3yBaHHA NPAMOKYTHUX TPUKYTHUKIB.
3aranbHi popmynu Ta pakTm

1106 mo:xHa OyJi0O PO3B’A3aTH NPAMOKYTHUM TPUKYTHUK, A
BijoMuMM MalOThL OyTH ab0 ABi CTOPOHU TPUKYTHUKA, abo ogHA
3i cTOpiH i OMMH 3 rOCTPUX KYTiB TPUKYTHUKA.

Bukopucropyioun y HOPAMOKYTHOMY TPUKYTHUKY ABC ¢
(£C = 90°) nmosuavennsa AB = ¢, BC = a, AC=0b, LA, /B, ZC
(mazn. 39.1) Ta cmiBBimHOIIIEHHA MiK Iforo cropoHamMu ¥ KyramMu: —B

— o. 2 2 _ n2 3 .
LA+ ZB =90°% a“ + b= = c# (teopema Ilicharopa); Ma. 39.1
a = csinA =ccosB = btgA = L;
tg B
b =csinB =ccosA =atgB = a ;
tg A
a a b b

C = - = = — = N
sinA cosB sinB cosA

MOJKHA PO3B’A3aTH OYIb-AKUH HNPAMOKYTHUH TPUKYTHUK.
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P03B’A3yBAHHS NPAMOKYMHUX MPUKYMHUKIB

O

Hamni posrasHeMO YOTUDPHM BUAM 3aJau Ha PO3B’A3YBAHHA MPAMOKYTHUX

TPUKYTHUKIB.

3pasKu 3amuCcy iXHBOTO PO3B’sI3yBaHHS B 3araJibHOMY BUIJISAL Ta IIPHU-
KJIamgu 3ajJa4v MONAHO Y BUTJIAML TaOIUIIL.

2. Po3B'a3yBaHHS NPSIMOKYTHUX TPUKYTHUKIB
3a rinoTeHy3010 i FOCTPUM KYyTOM

w Iamo rimoTeHy3y ¢ MPpAMOKYTHOTO TPUKYTHHUKA Ta TOCTPUil
KyT A. 3HalITH APYTUH TOCTPUHA KYT TPUKYTHHUKA i TOTO KaTeTH.

PosB’sa3anHa B 3araJlbHOMY BI/IPJIH,Z[i

ITpurknan

I aHo: c, LA.
umanru: £B, a, b.

Poss a3anHua4a.
1. ZB = 90° — ZA.

2. a = csinA.
3. b = ccosA.

ODaunoc=17, LA = 29°.
3umanru: LB, a,b.

PosB sa3anHd.
1. £/B =90° — 29° = 61°.
2. a = T7sin29° = 3,39.
3. b="Tco0s29° ~ 6,12.
Bidnosidv: 61°, =~ 3,39, =~ 6,12.

3. Po3B'A3yBaHHSA NPSIMOKYTHUX TPUKYTHUKIB
3a KaTeToM i FOCTPUM KYyTOM

M IMaHo KaTeT @ IPAMOKYTHOT'O TPUKYTHUKA Ta TOCTPUHA KYyT A.
3HalTH OPYTUi TOCTPUM KYT TPUKYTHUKA, IPYTUI KaTeT i TilloTeHysy.

PosB’sa3anHa B 3araJlbHOMY BI/II‘JIH,I[i

ITpurnan

I aHuo:a, LA.
Smanru: LB, b, c.

Poss sa3aHuH 4.
1. ZB = 90° — ZA.

a

2.b= a6o b = atg B).
tgA( g B)

3.¢c= 'a (abo ¢ =+/a? + b?).
sin A

Oaumo:a=5 LA =63°
Smanru: LB, b, c.

Poss sa3aHud4ga.
1. ZB =90° — 63° = 27°.

2. b= 5 ~ 2,55.
tg 63°
3.¢c=— 5 ~ 5,61.
sin 63°

Bidnosiow: 27°, ~ 2,565, ~ 5,61.

4. Po3B'A3yBaHHA NPSIMOKYTHUX TPUKYTHUKIB
3a ABOMa KaTteTamu

M Hamo xaTeTw a i b HPAMOKYTHOTO TPUKYTHHKA. 3HAUTH
rimoTeHys3y Ta rOCTPi KyTH TPUKYTHHKA.
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Posp’sa3anHA B 3arajiIbHOMY BUTJIALL

IIpuraan

Il aHxo:a,b.
Sumanru: c, LA, ZB.

Poss s3auHd4g.
1. c=+a? +b2.
2. tg A =%. Hani /A smaxogmmo 3a

IOIOMOTOI0 KaJbKyJasaTopa abo Tab-
JIUTb.
3. ZB =~ 90° — ZA.

Hdauno:a=4,b=".
Smanrtu: c, LA, ZB.

Poss s3aHHA4g.

1. ¢c=+/42+72 =65 ~ 8,06.
2. tg A =%; LA = 29°45'.

3. ZB ~ 90° — 29°45" = 60°15'.
Bionosiov: 8,06, ~ 29°45', ~60°15'.

5. Po3B'a3yBaHHSA MPSMOKYTHMX TPUKYTHUKIB
3a KaTeToM i rinoTeHy3oto

G EGS  JlaHO KaTeT @ Ta TilloTeHy3y ¢ MPAMOKYTHOTO TPUKYTHUKA.
3HalTH OPYyruii KaTeT i roCTpi KyTH TPUKYTHUKA.

Posp’sa3anHa B 3arajJibHOMY BUTJIAL

IMpuxaang

Il aHuo:a,c.
S3umanrmu: b, LA, ZB.

Poss s3auu4ga.
1. b=+c2 -a?.
. a .
2. sin A =—, Mani ZA 3Haxomumo 3a
c

IOIOMOTOI0 KaJbKyJasaTopa abo Tab-
JINIb.
3. ZB ~ 90° — LA.

Odawmo:a=5,c=12.
Sumaurmu: b, LA, ZB.

Poss a3aHH4g.
1. 6=+122 -5%2 =119 ~10,91.
5
2.8inA =—; LA =~ 24°37'.
12

3. LB ~ 90° — 24°37 = 65°23.
Bidnosiov: ~ 10,91, ~ 24°37', ~ 65°23'.

6. Po3B'a3syBaHHA npuknagHux 3agad

Po3B’sA3yBaHHS MPAMOKYTHUX TPUKYTHUKIB BUKOPHCTOBYIOTH IIiJ Uac

pO3B’A3yBaHHA NPUKJIATHUX 3a1ad.

3HaniTu BucoTry gepeBa MN, ocHoBa N SKOTO € HEIOCTYII-

HOIO (Maj. 39.2).

Posg’sazanns. Ilosmaunmo Ha OpAMiil, AKa Ipo-
XOOUTH uYepe3 TOYKY N, OCHOBY JepeBa, TOUKU
A Ta B i Bumipsaemo Bigpisoxk AB ta L/ MAN = a

i ~MBN = B.

1) YV AMAN: AN =M.
tga

2) Y AMBN: BN _MN
tgp

M

B A

Mana. 39.2

N
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3) Ockinbku AB = BN — AN, maemo:

_MN _MN _ (1 1Y tea-tep
tgf tga tgf tga tgo-tgp
AB-tgao-tgp

tga—tgp

AB-tgao-tgp

tgo —tgp

3Bigku MN =

Bionosidv:

f‘{? LUo osHayae poss’Asatu TpukyTHMK? O HAki CniBBiOHOLLIEHHS MK CTOpOHaMu Ta Ky-

o

Tamu MNPSAMOKYTHOrO TPWUKYTHWKA BWKOPWUCTOBYIOTb ANS PO3B’A3YBAaHHA TPUKYTHUWKIB?
O Ak po3B’a3aTh NPSIMOKYTHUI TPUKYTHMK: 1) 3a FiNOTEHY3010 | rOCTPUM KyTOM; 2) 3a Ka-
TETOM i rocTpMM KyTOM; 3) 3a ABOMa KateTamu; 4) 3a KaTeToM i rinoTeHy30t0?

§ Fosb sximo sagaui ma buxonaime bnpabu

@ 39.1. 3a rinorenysoio AB npAMOKyTHOro TpuKyTHUKa ABC i rocTpum

KYTOM 3HAWIITHL iHIIII HOT0 CTOPOHMU Ta APYTHUH TOCTPUHN KYT (CTOPOHU
TPUKYTHUKA B 3ajadax 3) i 4) 3HAWAITH 3 TOUHICTIO JO COTHUX).

1) AB =6 cm, LA = 30°; 2) AB =10 oM, £B = 45°;
3) AB =12 cm, LA = 18°% 4) AB =15 o™, £B = 73°.

39.2. 3a rimorenysoio AB mpaAMOKyTHOro TpukyTHuka ABC i roctpum

KyTOM 3HAUAITH iHII #10T0 CTOPOHMU Ta APYTUU TOCTPHUM KYT (CTOPOHU
TPUKYTHUKA B 3a7auax 3) i 4) sHaiAiTh 3 TOUYHICTIO O COTHUX).

1) AB = 14 opm, LA = 45°% 2) AB =6 cMm, LB = 60°;
3) AB =3 oM, LA = 82°% 4) AB = 8 cm, LB = 25°.

39.3. 3a karerom TpukyTHUKa ABC (LC = 90°) i fioro rocTpum KyTOM

BHAMIITL iHIII CTOPOHU Ta APYTHUil TOCTPUil KyT TPUKYTHUKA (CTOPO-
HU TPUKYTHUKA B 3agadax 2) i 3) 3HAWAITHL 3 TOUHICTIO IO COTUX).

1) AC =6 cm, £B = 30°% 2) AC =12 cm, LA = 24°;
3) BC = 8 nm, LA = 42°; 4) BC = 5 cm, £B = 45°.

39.4. 3a karerom TpukyTHUKa ABC (ZC = 90°) i #ioro rocTpum KyTOM

3HAUAITH iHIII CTOPOHM Ta APYTUH TOCTPUHN KYT TPUKYTHUKA (CTOPO-
HU TPUKYTHHUKA B 3amauax 2) i 3) 3HAWAITh 3 TOUHICTIO JO COTHUX).

1) AC =10 cm, LA = 60°; 2) AC =8 om, £LB = 12°

3) BC=6c¢cm, LB =T71° 4) BC =12 ogm, LA = 45°.

39.5. [liaromap MPAMOKYTHHKA JOPiBHIOE 6 cM If yTBOPIOE KT 25° 3 OMHi€IO

3 #oro cTopid. S3HAHLIThL KYT, II0 YTBOPIOE AiaroHaJb IPAMOKYTHHKA
3 IPYrol CTOPOHOIO, Ta CTOPOHU HPAMOKYTHHKA (3 TOUYHICTIO 10
COTUX CM).

39.6. 3 Toukm, 10 po3MilreHa Ha BiacTtaHi 6 cM Big mpAMOi, IIPOBEIEHO

HOXWJY, KA YTBOPIOE 3 IPAMOIO KyT 52°. 3HaNmITh KYT, AKUN YTBOPIOE
moxXmja 3 MepPIeHINuKYIAPOM, IIPOBeIeHUM 3 Ti€l caMoi TOUKHU, JOBIKU-
HY MEePHEeHANKYISAPa Ta MPOEKINI0 MOXWJIOL (3 TOYHICTIO O COTUX CM).
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39.7. 3maiinite Bucory aepeBa AC (mai. 39.3), axiio BC =40 M, a £ B = 27°.

A

‘ A
?
28°
C
C B 60 ™ B
Maxa. 39.3 Mag. 39.4

39.8. Ao BucoTa COHIIA HaJL Topu3oHTOM 28° To TiHBb Bij TeieBisziiiHol
Bexki mopiBHioe 60 M (Man. 39.4). 3HAUAITE BUCOTY BeiKi (3 TOUHICTIO
IO TeCATUX M).

39.9. Tenerpaduuii cropn 10 M 3aBBUIIKK PO3MillleHO Ha Oepesi piuku
(mag. 39.5). Bepxuiit KiHelb cTOBIIa BUAHO 3 iHIIIOTO Oepera Imig KyToM
20° mo ropm30HTY. 3HAWAITHL MIMPUHY Piuku (3 TOUHiICTIO mO mecH-

TUX M).
C
B
\
10 m
20°
A 7 C
Man. 39.5 Man. 39.6

39.10. 3a mamdoHKoM 39.6 3HalgiTh BimcTaHb Big 00’eKkTa B M0 HeZOCTYII-
Horo o6’exra A, axmo LC = 90°, BC = 80 m, LB = 57°.
@ 39.11. 3a nmBoma Kareramu TpuKyTHuUKaA ABC (LC = 90°) 3HAUOiTH
MOro TimoTeHy3y Ta rocTpi KyTH 3 TOYHICTIO IO MiHYT:
1) AC = 4 cm, BC = 44/3 cwm; 2) AC = 8 om, BC = 15 gwm;
3) AC = 3 cm, BC = 9 cwm; 4) AC = Tm om, BC = 24m gwm.
39.12. 3a gBoma kateramu TpukKyTHuUKa ABC (£LC = 90°) smaiimiTe iioro
riroTeHys3y Ta rocTpi KyTH 3 TOUHICTIO O MiHYT:
1)AC=2\/§CM,BC=20M; 2) AC = 8 cm, BC = 6 cwm;
3) AC = 2 nm, BC = 5 nmwm; 4) AC = 9k om, BC = 40k oM.
39.13. 3a karerom i rimorenysoo TpukyTHuUKa ABC (£LC = 90°) 3HaligiTh
MOoro APyrui KaTeT i rocTpi KyTH 3 TOUHICTIO A0 MiHYTHM:
1)AB=60M,AC:3\/§CM; 2) AB = 65 om, BC = 16 awm;
3) AB =7 cm, AC = 4 cm; 4) AB = 13a cm, BC = b5a cwm.
39.14. 3a raretroMm i rimorenysoio TpukyTHuKa ABC (£C = 90°) 3HaiigiTh
Woro Apyruii KaTeT i rocTpi KyTH 3 TOYHICTIO O MiHYTH:
1) AB = 8 cm, AC = 4+/2 cm; 2) AB = 37 am, BC = 12 nm;
3) AB = 10 cm, AC = 7 cwm; 4) AB = 61b om, BC = 60b oM.
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39.15. Tiup Big amTeHum MOOiJIBHOTO 3B’A3KYy, BHCOTa AKOI 5 M, IOpPiBHIOE
2,6 m (mana. 39.7). 3HaligiTh 3 TOUHICTIO MO MiHYTH BHCOTY COHIIS
HaJ TOPUBOHTOM (KYT Q).

! c 500 M B
Maux. 39.7 Maux. 39.8

39.16. 3HaigiTs yKic moporu (3HaueHHs TaHTeHCa KyTa o) 3a MAaJIOH-
kKoM 39.8. 3maiimiTe Mipy KyTa o.

39.17. Ilepepis sasisHuuHOrOo Hacumy Mae (GopMy pPiBHOOiuHOI Tpamerrii
(man. 39.9). HuxxkHa ocHoBa Tparerrii gopiBuioe 10 M, BucoTa Hacwu-
oy — 2 M, a #oro ykic — 35° 3HaWmiThL MIUPUHY BEePXHHOI YaCTHHU
Hacumny (BepxXHIO OCHOBY Tparllelii).

60°

ono

A
N

30°

Mau. 39.9 Maun. 39.10

E 39.18. Ha ropi poamiriena 6airra, Bucora axoi [ m (Maj. 39.10). 3a mes-
KUM 00’€KTOM A, III0 PO3MIIIeHNH OiIs migHiIMKKSA ropH, CIIOCTePiraoThb
criouaTKy 3 BepmmHU M Gartu mig Kyrom 60° 10 rOpM30OHTY, a MOTiM
Big ocumoBu Garrrtu N mig xyrtom 30°. 3HAWOITH BUCOTY X TOPH.

@ Bnpabu grs nobmopenns

39.19. [liaromani pomb6a mopiBHioI0OTH 16 cM i 30 cMm. 3HalimiTh mepumMeTp
pomoba.
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39.20. Y AABC: ZC = 90° BC = 12 cm, sin B :% 3HaUITh IEePUMETP

TPUKYTHUKA.

39.21. BicekTpuca mpsaMoro KyTa IPAMOKYTHOIO TPUKYTHUKA MiJIUTHL Tillo-

TeHy3y Ha Bifpisku, aki mopisuiooTh 30 cM i 40 cm. 3HaligiTe, Hai-
MEHIIIY CTOPOHY TPUKYTHHKA.

Xummeba mamemamuxa

39.22. 3a camiTapHUMU HOpMaMHt Ha KOXKHOTO

YUYHA B KJaci MOBUHHO IpUOAgaTU He
MeHIIe HiK 4,5 M3 mosirpa. AKy Haii-
OiJIBINY KiJIBKIiCTh YUHIB MOXKHA PO3Mi-
CTUTU B KabiHeTi iHO3eMHOI MOBH, IOB-
JKMHA AKoro 6 M, ImmpuHaA MEHIa Bif
moB:xkuHU B 1,5 pasa, a BucoTa ckJagae
80 % Bim mupuuu? BpaxosyiiTe, 110
06’eM MeOJIiB 3afiMae mecATy YaCTUHY
Bim 00’emy KabiHery.

@ Likabi 3agaui — nomipkyi ograue

39.23. ApKyIIl mmamepy CKJIAJINA BUETBEPO TaK, IO OTPUMAJIN IPAMOKYTHUK 31

CTOpPOHAMH BIBiUi MEHIIIMMM, Hi’K cTopoHM apkyia. Ilotim orpumanmii
IIPAMOKYTHUK IIPOKOJIOJNIN Y ABOX MICIfX, apKYIII PO3TOPHYJIU I uepes
KOKHI ZBi oTpuMaHi TOUKH (IIPOKOJIM) IIPOBEIN IPAMY. Ky HaMeHIITy
i AKy HaWOLIBINY KiJBKiCTh IPAMUX V PE3YJIbTATI MOYKHA OTPUMATI?

AOMALUHSI CAMOCTIMHA POBOTA N2 8 (8 36—39)

3aedannsa 1—12 marwms no womupu eapianmu 8ionosideit (A-I"), ceped
AKux auuwe o0un € npasuavHum. Obepimsv npasuabHuil apianm 6i0nosioi.

=

90

1. 3HaigiT, rimoTeHy3y IPSMOKYTHOTO TPUKYTHUKA, KaTeTU SAKOTO
IOPiBHIOIOTE 7 cM i 24 cwMm.

A./bH27 cm B. 31 cm B. 25 cm T. 23 cm

TimoTenmysza mpAMOKYTHOTO TPUKYTHUKA AOpiBHIOE 15 cM, a omuH
3 7ioro KareTiB — 12 cm. 3HAHAITL iHIIIUHA KaTeT TPUKYTHUKA.

A. 8 cm B.9 cm B. 10 cm I'. V369 cm
Ha mamionky 1 300pakeHo IpAMOKYTHUHN TpuKyTHUK ABC. A
3uaiigiTes sin B.

12 5 12 5 12 13
A — . . .

13 B 13 B 5 r 12
4. Tiaromaisi pomb6a mopiBuioloTh 12 cm i 16 cm. 3Haii- ¢ B
IiTh CTOPOHY pomba. Mau. 1
A. 8 cm B. 10 cm B. 16 cm I'. 20 cm

O
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5. Touxka posmimiena Ha BigcTani 8 cm Big mpamoi. 3 Hei 10 mpsAMOi mpo-
BeJIeHO MEePHeHINKYJIAD 1 MOXUIY, IKa YTBOPIOE 3 HMEPIEHINKYIIPOM
KyT 60°. 3HaiiTh JOBKUHY IIOXMUJIOI.

A. 8J3 e B. 12 cm B.8/2cu T.16cm

6. AB - rimoreHys3a mnpsaMoKyTHOro TpukytHuka ABC, AC = 8 cwm,
ZA = 50°, 3uaiigite AB 3 TOYHICTIO SO HECATHUX.

A. 12,5 ¢cm B.10,4cm B.12,4cm T.9,5cm
@ 7. 3HAUOITL X 3a MAJIOHKOM 2.

A. 13 233
B. 7 10
B. 6
.8 6 x
Maag. 2
8. 3 TOUKH [0 IMPAMOI IIPOBEAEHO ABiI IMOXWJi, Pi3HUIA MOBXKUH AKUX

mopiBHIOE 1 cM. 3HANAITH HOBKUHY MEHIIIOI ITOXMJIOI, AKITO HPOEKITil
MOXUJINX JOPiBHIOIOTL 4 cM i 7 cM.

A. 15 cm B. 16 cm B. 17 cm I'. 18 cm
9. Y AABC £ZC = 90°, AB = 20 cm, tgA = 0,75. Snaiigite P 5.
A. 50 cm B. 38 cm B. 52 cm T. 48 cm

i4 10. BicexTpuca rocTtporo Kyra IpPSIMOKYTHOTO TPUKYTHHKA IiJUTH
kKareT Ha Bigpisku 10 cm i 26 cm. 3HAHAITE TiHOTEeHY3Y.

A. 36 cm B. 38 cm B. 39 cm T.52 cm

11. Croponu TpukyTHHKa — 5 cM, 29 cm i 30 cm. 3HAHAITH IPOEKIIiIO
MEHIIIOI CTOPOHU TPUKYTHUKA Ha MOro OiJbITy CTOPOHY.

A. 1,4 cm B. 1,6 cm B. 1,8 cm T. 2,4 cm

12. CropoHN HPAMOKYTHHKA MOPiBHIOIOTH 6 cM i 10 cMm. 3HaAUIITE KyT
MixK miaroHamsaMu IPAMOKYTHUKA (3 TOUHICTIO 0 T'pamyca).

A. 31° B. 61° B. 62° I. 64°

YV 3ae0anui 13 nompi6bHo ecmanHo8umu 8i0nogidHicmv Mix iHGOp-
Mmauyier, nosHaverow yuppamu ma 6ykeamu. O0na 8idnosidv 3aiisa.

@ 13. 3 Touku mo mpsamMoi mpoBeaeHo ABiI moxmiri. OmgHa 3 HUX JOPiBHIOE
16 cm i yrBopioe KyT 30° 3 mpsamoio. IIpoekmia iHmroi moxwmJoi
IopiBHIOE 6 cM. YcTaHOBITH BimmoBimHicTh Mik Bimpisxamu (1-3) Ta
ixuimu mpoB:kuHamu (A-T).

Bidpisox Hoexcuna
1. IIpoekitia mepIirol MOXMJI0l Ha IPAMY A.6 cm
2. TlepneHAUKYIAP OO HIPAMOI B.8 cm
3. IIpyra moxuia B. 83 e
I. 10 c™
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3ABAAHHA ANA MEPEBIPKUN 3HAHb AO §§ 36-39

1. 3Ha#igITh rinoTEeHY3y HPAMOKYTHOTO TPUKYTHHKA, KaTeTH SAKOTO
nopiBuioloTh 10 cm i 24 cMm.

3a MaJoHKOM 1 Ha3BiTh:

1) mepueHINKYJIAD, IIPOBEAEHUN 3 TOUKM A OO0 IpAMOi m;
2) moxmuiy, IpoBeleHy 3 TOUKM A J0 mpamMoi m;

3) mpoekKIrifo miei moxmioi.

A
A
4 5
1 AN
mT F 6} 3 B
Man. 1 Mau. 2

3a MaJIOHKOM 2 3HAUIITh:

1) sinA; 2) cos B; 3) tgA; 4) sin B.

4. Cropouna pomba mopiBHIOE 25 cM, a omgHa 3 Horo miaromajeil —
14 cMm. 3HalAiTL APYry AiaroHaab poMoOa.

Touka MmicTuThbeA Ha BimcTaHi 6 cMm Big mpamoi. Is miel Touku 10 mps-
MOI HPOBEAEHO MOXUJY, SIKA YTBOPIOE 3 mpsamoio Kyt 30° 3HanmiTs
OOBXKMHY IIOXWJIOI Ta JOBMKUHY HPOEKILil IMOXMJIOL HA IIPAMY.

AB =16 cm — rinmoTenysa npAMOKYTHOro TpukyTHuka ABC, L A = 35°.
Posp’sa:kiTh 1eit nmpaMorkyTHuil TpukyTHHUK. (CTOPOHM TPUKYTHUKA
3HAUIITHL 3 TOYHICTIO JO COTUX CAaHTUMETpA.)

7. Y tpuxkyrtaury ABC LA — rynuii, BC = 20 cm, AB = 15 cwm,
BK = 12 cm — Bucora TpukyTHukKa. 3uaiigite AC.

8. Y AABC: ZC =90° AC = 24 cm, sin A = % 3Haugite P,pe.

9. BicexTpuca rocTporo Kyra ONPAMOKYTHOTO TPUKYTHHKA IiJIUTh
KareT Ha Bifpisku 6 cm i 10 cm. 3HaAWIITL CTOPOHU TPUKYTHUKA.

Jlodamkoei 3a60annsn

10. CTopoHU TPUKYTHUKA HOPiBHIOOTH 4 ¢cM, 13 cm i 15 cm. 3HaligiTh
OPOEKITil ABOX MEHIIINX CTOPiH Ha OiJBIIYy CTOPOHY.

Hiaronamsi pomba mopiBHIOIOTHL 6 cM i 12 cMm. 3HalAiTh KyTu pomoba
3 TOYHICTIO OO MiHYTH.
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[EA

®

10.

11.

BMPABU AN MOBTOPEHHA TEMU 8

o § 36
1. Hexait a i b — KaTeTu IPIMOKYTHOTO TPUKYTHUKA, ¢ — HOTO rimo-
TeHy3a. SHaHIiTh:
1) ¢, akmo a = 11 cm, b = 60 cMm;
2) a, akmio ¢ = 13 cm, b = 12 cwm;
3) b, akmio a = 24 cMm, ¢ = 25 cMm.
2. Cropona KBaapata — 5 cM. S3HAHAITh HOro mAiaroHajb.
¥V piBHOGempenomy TpukyTHUKYy ABC: AB = AC = 37 c¢cm, BC = 24 cMm.
3HalmiTe HoB:KUHY BucoTH AK.

Yy € NpAMOKYTHUM TPUKYTHUK, CTOPOHU SAKOrO NPOIOPIifiHI uumc-
Jam:

1) 3, 4, 5; 2) 6, 7, 10?

Ilroma NpAMOKYTHHKA AopiBHIOE 12 cMm2, a omHa 3 HOro cTOpiH —
3 cMm. 3HAUAITH AiaroHaslb IPAMOKYTHUKA.

Ha manonky 1 AB — goTudyHa A0 KoJa i3 meHTpom y Touli O,
OC = 3 cm, CB = 2 cm. 3ualigite AB.

Max. 1

7. OcHOBU HPAMOKYTHOI Tpamerii gopiBH00OTsL 8 cm i 17 cMm, a 6iab-
mia OiuHa cTopoua — 15 cM. 3HaAUAITHL MepUMeTp TpAarerrii.

Binbimna ocHoBa piBHOOGIUHOI Tpamerii gopiBHIOE 26 cM, Bucora — 12 cm,
a giaroHaab — 20 cm. 3HalifiTh MEHIITYy OCHOBY Tparelrii Ta ii Giumy
CTOPOHY.

Mepiana, mpoBemeHa 0 TillOTeHY3UW HNPAMOKYTHOTO TPUKYTHHKA,
IopiBHIOE 15 cM, a KaTeTu BigHocATbCA aK 3 : 4. SHAUIITH IEepPUMETP
TPUKYTHUKA.

Biuna cropona piBHOOEIPEHOTO TPUKYTHUKA BiTHOCUTHCA MO OCHOBU
AK 5 : 6. Bucora TpuKyTHUKA, IPOBEJeHa 10 OCHOBU, AOPiBHIOE 8 cM.
3HAHUIITh IepUMeTP TPUKYTHUKA.

Y piBHOOEIpPEHOMY TPUKYTHUKY OiCeKTpuca, mIpoBeaeHa O0 OiuHOI cTOo-
pouu, minuTh ii Ha Bigpiskm 50 cm i 80 cM, MouMHAIOUM BijJ BepPIIUHU
KyTa Mix OiuHMMU cTOpoHaMu. SHAKMIITH BHCOTY TPUKYTHHKA, IIPO-
BelleHy 710 OCHOBIH.
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13.

14.

N

17.
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O

12. ¥V tpukytauxry ABC: AB = J2 em, BC = 2 cm. Ha croponi AC
nos3HaueHo Touky K tak, mo AK = KB = 1 cm. 3HaiifiTs rpagycHy
mipy xyra ABC.

Biuni croponu Tpameriii mopiBHIOIOTE 9 cm i 12 em, a ocHOBU — 30 cM
i 15 cm. 3HAHOITE KYT, III0 YTBOPIOIOTH MisK cOOOI0 IMIPOTOBIKEHHSA Oiu-
HUX CTOPiH.

Mepiana, mpoBemeHa 0 TilMOTeHY3uW HNPAMOKYTHOTO TPUKYTHHKA,
mopiBuioe 25 cM. 3HAUAITHL IIEepUMeETP TPUKYTHUKA, AKIIO HOro HaM-
MeHIIIa BUCOTAa AOpiBHIOE 24 cM.

Ho § 37

15. 3 Touku OO0 HmPsAMOI IIPOBEIEHO IIOXMJIY, MOBXKMHA AKOI 5 cM.
3HalAiTh BifCTaHb Bif TOUKM OO0 HPSAMOI, AKIINO HNPOEKIiA MOXHUJIOI
mopiBHIOE 4 cM.

16. 3 TouKu 70 IPAMOI IIPOBEEHO ABi MOXUJIi, AKi YTBOPIOIOTH 3 IIPA-
MOI0 piBHiI KyTu. Bimcrans MiK ocHOBaMU MOXUJMNX MOPiBHIOE 8 CM.
3HaNAIThL IPOEKIil MOXUINX HA I[I0 IPAMY.

3 TOUKHK [0 IPAMOI IIPOBENEHO MEPHEeHIUKYJIAP 1 MOXUIy, SKa YTBO-
pioe 3 mpaMoro KyT 60°. 3HaAUAITh NepHeHIUKYJIAD 1 IPOEKIIil0 MOXU-
JI0i, SKIIO JOBXKWHA IMOXMJO0I 12 cM.

18. 3 Toukwu, 110 MicTUThCA Ha BiAcTaHi 4 ¢cM Big IpAMOi, IPOBEAEHO
mo Hel aBi moxmui. IMoB:KuHA omHiel 3 HUX 5 cM, a Apyra yTBOPIOE
3 mpAMoOI0 KyT 45°. 3HalAiTh, BifcTaHb MiXX OCHOBAMMU IIOXHJIUX.
CkinbKM BUNAAKIB CJiZ PO3TIAHYyTH?

3 TOYKH 0 IPAMOI IPOBEIEHO IBi MOXMUJi, JOBKUHU AKUX BiTHOCATH-
ca ak 13 : 15, a goByKuHMN IXHIX npoekitiii gopisuooTs 10 cm i 18 cwm.
3HAWAITh HOBMKHUHN HOXUJINX i BificTaHb BiJf TOUKM O HPSAMOI.

20. 3HaigiTHF MEHIIy 3 BUCOT TPUKYTHUKA, CTOPOHU AKOT0O JOPiBHIO-
1oTh 4 cMm, 13 cm i 15 cMm.

Ilo § 38

21. Ha manoHKYy 2 TpuKyTHUK ABC — OPAMOKYT- A

Huil. Yu npaBuabHi piBHOCTI:
1) sinA:i; 2) cosAzg;
12 13
12 12 12 13
3)tgA=—; 4) sinB =—;
) te 5 ) 13
5) cosBzﬁ; 6) thZB? n
5 5 c 5 B
22. 3HalAiTL cuHyC, KOCHHYC i TamreHc Kyra M Mau. 2
TpukyTHUKa MNP (£LP = 90°), aximo MP = 24 cwM,
MN = 25 cwMm.
O
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23.

25.

26.

27.

29.

30.

31.

Karetu npAMOKYTHOrO TPUKYTHUKA HOPiBHIOIOTL 8 cM i 15 cm. 3HAaii-
IiTh:

1) cuHyC TOCTPOTO KyTa, IO JIE:KUTh IIPOTU MEHIIIOTO KaTeTa;

2) KOCUHYC TOCTPOTr0 KyTa, IPUJIETrJIOTo M0 OiJIbIIIOT0o KaTeTa;

3) TaHTeHCH 000X TOCTPUX KYTiB.

24. Pagiyc xKoJja, OMMCAHOIO HABKOJIO IPSIMOKYTHHKA, AOPiBHIOE R.
HiaroHanp IPAMOKYTHHUKA YTBOPIOE 3i CTOPOHOIO KYT O. SHAUIITH
HepuMeTp IPAMOKYTHHKA.

Kyt pomb6a mopiBuioe 80° a miaroHanab, IO JEKUTH IIPOTU IHOTO
KyTa, — 10 cM. 3HafigiTh (3 TOUHICTIO IO COTHMX CM) ImepuMeTp pomoba.
Y ANABC: ZC = 90°, CK — Bucora, CA = b, LA = a. 3uaigite CK
i KB.

Y piBHOOEIpPEHOMY TPUKYTHUKY CHUHYC KyTa IIPM OCHOBi MOpPiBHIOE
0,96, a ocuoBa — 28 cM. 3HaliAiTh GiUHY CTOPOHY.

28. Pagiyc Kosa, BOIMCAHOTO y HNPAMOKYTHHN TPUKYTHUK, TOPiB-
HIOE I', @ OWH 3 M0r0 TOCTPUX KyTiB — . 3HANAITH KaTeT, MPUJIETJIni
IO IILOTO TOCTPOTO KyTa.

OcuoBu Tparmertrii gopiBHoOIOTE 14 c¢cMm i 10 cM, KyTu mpu OiJIBIIi# oc-
HOBi mopiBHIOIOTE 60° i 30°. 3HalmiTe BucoTy I giaroHaJi Tpamerrii.
3 TOUKHU J0 IPSAMOI IIPOBEAEHO JBi IMOXMJIi, IO YTBOPIOKOTEL 3 IPSIMOIO
kytu 30° i 60°. 3HauimiTh BiAcTaHB BiJf TOUYKH M0 MPAMOi, AKIIO BiI-
CcTaHb MijX OCHOBAMM HOXMJIMNX OOpPiBHIOE a cM. CKiJIbKM BUOAAKiB
Tpeba PO3TIAHYTHU?

Ianmo: AABC, £C = 90° [osenits, mo sin?A + cos?4 = 1. (3anuc
sin2A e ToroxEUM 3anucy (sinA)?2.)

o § 39
32. 3a maBOoMAa eJeMeHTAMM IPAMOKYTHOro TpuKyTHuKa ABC
(£C = 90°) gHaigiTh iHIITI OTO CTOPOHU Ta KYTH:
1) AB =T cm, LA = 19% 2) AB = 20 nm, £ B = 48°;
3) BC=5cm, LB =57% 4) AC = 18 oM, £ B = 32°.

33. 3a gBoMa cTOpoHAMH HPAMOKYTHOTO TpUKYTHUKA ABC (£ C = 90°)
3HANAITHL MOTO TPETIO CTOPOHY Ta IOCTPi KyTH:

1) AC =9 cm, BC =12 cwm; 2) AC = 7 nm, BC = 5 mwm;
3) AB = 34 cm, BC = 30 cwm; 4) AB = 8 nm, AC = 7 oM.
34. [Ina BU3HAUEHHA IIUPUHU | piukm c

B3AJAM OBa OyauHKU A i B Ha ogHOMY
6epesi Ta 6yaumok C Ha immomy (maJ. 3),
AB =a m, ZCAB = o, LZCBA = B. 3naii-
JiTh MIMPUHY PiUuKHU. 1
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TEOPEMA MI®ATIOPA

Y NpAMOKYTHOMY TPUKYTHUKY KBaJapar TilOTEeHY3H A
JIOPiBHIOE CyMi KBaJapaTiB KaTeTiB:

AB? = AC? + BC2. b N

C a B
a2=c2—b2|— a=+c2—b2
b2=c2—a2|— bzm
Teopema (obepueHa mo teopemu Iliparopa). AKm0 y TPUKYTHURKY

ABC mae micue pisricrs AB2 = AC2 + BC?, To Kyt C 1bOro TPUKYTHH-
Ka — NpAMUM.

| c2 =a? + b2

TPpUKYTHUK € OPAMOKYTHUM TOZAi I TiIbKM TOAi, KOJIM KBaapar Hali-
OiJIBIIIOI CTOPOHM TPHUKYTHMKA MOPiBHIOE CYyMi KBaApaTiB ABOX iHIIINX
oro cTopix.

NEPNEHOUKYNAP | MOXUNA, TXHI BTACTUBOCTI
AH — nepnenduxynap, IpoBeJeHUN 3 Touku A A
o npsawmoi a. Touka H — ocnoéa nepnenduryns-
pa AH. K — noBinbHa TOuKa OpAMOi @, BigMiHHA
Bim H. Binpisok AK — noxuna, mpoBeneHa 3 TOY-
Ku A go npsamoi a, a Touka K — ocrnoéa noxunoi.
Bigpisox HK — npoekuyia noxunoi AK nHa npa-
my a.

=
H K a

1. IlepieHaUKYyIApP, IIPOBENEHWIT 3 TOYKH [0
IpAMOi, MEHIIU# Bif OyIb-AKOI MOXUJIOL, IIPO-
BeZleHO] i3 I1iel Touku 1o 1miei mpsamoi.

2. fAxmo aBi moxmii, IpoBeAeHi 3 TOUKM [0 IPSIMOi, MidK cO000 piBHI,
TO PiBHI MiX co0or0 i iXHi mpoekiIrii.

3. AKIo0 mpoeKIlii ABOX IIOXUJIWX, IMIPOBEIEHUX 3 TOUKHU IO IPAMOI,
MiK co0oio piBHi, TO piBHI MixK c000r0 i cami moxXmJi.

4. 3 IBOX IOXWJINX, IIPOBEIEHUX 3 TOUKM IO IIPAMOI, OiJIBIIIOIO € Ta,
Yy AKOI 6iJIbIITa MPOEKITid.

5. 3 IBOX MOXUJINX, IIPOBEAEHUX 3 TOUKM IO IIPAMOI, OijbIlla moxmia
Mae OiJIBbIITY ITPOEKILifO.
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P03B’AA3yBAHHS NPAMOKYMHUX MPUKYMHUKIB

CUHYC, KOCUHYC | TAHTEHC TOCTPOI'O
KYTA NMPAMOKYTHOIO TPUKYTHUKA.
cniBBIAHOLWEHHA MIXK CTOPOHAMU TA KYTAMU
NMPAMOKYTHOIO TPUKYTHUKA
Cunyc zocmpozo Kyma npamoKymHOz0 MPUKYMHU- A
K@ — BiJHOIIIEHHS IIPOTUJIEKHOI0 KaTeTa IO TillOTeHY3u:
. BC a ) AC b
sinA=—=—, sinB=——+-=—.
c AB ¢ b c

Kocunyc zocmpozo kyma npamokymnozo mpuxym-
HUKG — BiJHOIIIEHHS IIPUJIEIJION0 KaTeTa A0 IillOTeHY3u:
AC b BC a a
COSA=—=—, cosSB=—=—. ¢ =
AB ¢ AB ¢

Tanzenc zocmpozo Kyma npAMOKYMHO20 MPUKYMHUKA — BigHO-
IIIeHHA IPOTHUJIEKHOTO KareTa JO IIPUJIETJIOro:

ga-BC_a g AC_b
AC b BC a
A 30° 45° 60°
sinA l i = Q ﬁ
2 J2 2 2
cosA ﬁ L — @ 1
2 J2 2 2
1 3
V3 3 V8
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TEMA 9
KBAAPATHI PIBHAHHA

Y UM TEMI BU:
O o3HaoMUTEeCH 3 MOHATTAM KBafpaTHOro PiBHSAHHS; Teopemoto BieTa;

O HaBuuTECS PO3B’A3yBaTV NOBHI Ta HEMOBHI KBagpaTHi PiBHSAHHSA; 3aCTo-
coByBaTu TeopeMy BieTa; po3s’a3yBaTi TEKCTOBI Ta NpuknagHi 3agadvi,
MaTeMaTUYHUMU MOAENSAMU SIKUX € KBagpaTHi PIBHAHHS.

§ 40. KeagpaTtHi piBHSIHHS.
HenoBHi KBaapaTHi piBHAHHSA

1. KBagpatHe piBHSHHS,
noro Koe@iuieHTH
Y wmaremarwuii, ¢isuii, ekoHoOMIiIli, TpakTUYHIA AiAJIBHOCTI JIOAUHU

TPAILIAIOTHLCS 3aJavi, MAaTEMATUYHUMU MOAEJIMHU SKUX € PiBHAHHA, IO
MiCTATH 3MiHHY B JPYTOMY CTEMeHi.

W HoB:KuHa 3eMeJIbHOI AiaAHKM Ha 15 M 6inblla 3a HIUPUHY,
a mioma gopiBHIOE 375 M2, S3HAUTH MNUPUHY AiIAHKH.
Posg’sasanuns. Hexali x M — ImIMpuHA JiJIAHKM, TOAi 11 MOBMKMHA —
(x + 15) M. 8a ymoBoO 3amaui mioma AinaHKu gopisHIoEe 375 m2. Toxi
x(x + 15) = 375. Orsxe, Maemo piBHAHHSA x2 + 15x — 375 = 0, aKe Ha3u-
BalOTh K6AOpAmMHUM.

Keadpamnum piéHaHHAM HASUBAIOTh PIBHAHHA BUIIALY ax? + bx + ¢ =0,
ae x — 3MiHHA, a, b i ¢ — gedaki uyuciaa, mpuuyomy a # 0.

Hanpuraan, piBasaaa 5x2 — 2x — 7 =0 ta —3x2 + x — 8 = 0 Tarkox
€ KBaJpaTHNMU.

Yucna a, b i ¢ HasuBaOTh Koegiyienmamu K6adpamuozo Pi6HAHHA.
Yucso a HasWBaOTh neputum Koe@iuienmom, yuciao b — dpyzum roediui-
€HMOM, UUCJIO C — GiLbHUM ULEHOM.

V piBaarni x2 + 15x — 375 = 0 xoedimientu Taki: a = 1; b = 15;
c =-375.

VY piBEaHHI 5x2 — 2x — T =0 Taki: a = 5; b= -2; ¢ = -7, a B piBHAHHI
-3x2+x-8=0Taki:a=-3;b=11ic=-8.

KBagparue piBHAHHA, mepiIinii KoedilieHT SKoro AopiBHIoe 1, HasuBa-
IOTh 36e0eHuMm.

Pisaanna x2 + 15x — 375 = 0 — 3BefieHe, a piBHAHHA Hx2 — 2x — 7=0 —
He € 3BeJeHUM.
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KBaopamHi piBHIHHSA

2. HenoBHi kBaapaTHi piBHAHHSA Ta iX po3B'A3yBaHHS

Axmo y kBagpaTHOMy piBHAHHI ax? + bx + ¢ = 0 Xoua 6 OOMH 3 Koe-
¢inienTiB b abo ¢ DOpPiBHIOE HYJII0, TO TaKe PiBHAHHA Ha3UBaIOTh
HenoéHuMm K6a0pamHuMm Pi6HAHHAM.

Hanpuxian, HemoBHUM KBaJpaTHUM PiBHAHHAM, y AKoro b=01ic =0,
¢ piBHaHHa —8x2 = 0; y akoro b = 0, ¢ piBuaaHa 2x2 — 3 = 0; y aKoro
c =0, € piBEAHHEA —Tx2 + 4x = 0.

OT:xe, HEOBHI KBaJApaTHi PiBHAHHA MOKYTb MATH BUTJIAL:

@ ax?=0;
@ ax?+ ¢ =0;
@ ax? + bx = 0.
PosrinsHeMo po3B’s3yBaHHS KOXKHOTO 3 HUX.
@ Pisaanna Buraamy ax? = 0

Ockinpku a # 0, maemo piBHAHHA x2 = 0, KopeHeM sKoro € umcio 0.
Or:xe, piBHAHHS Ma€ €IUHUNA KOpiub: x = 0.

@ Pisaanna Burasany ax2 + ¢ =0, c # 0

c . . c
Maewmo: ax? = —¢, 10610 x2 = ——, Ockinbku ¢ # 0, Toi —— # 0.
a a

c . .
Axmio —— > 0, To piBHAHHA Mac ABa KOPEeHi:

a

c . c c
x, =—[]-—1ix, =,[-— abo cKOpoueHO: X, , = *,[——.
1 2 1,2

a a a

c

Axmo —— < 0, To piBHAHHA KOPEHIiB He Mae.
a

W Posp’sa3aTu piBHAHHS:

1) —2x2 + 50 = 0; 2) 3x2+ 9 =0;
Po3é’azanns. —2x2 = -50; 3x2 = —-9;
x2 = 25; x?=-3;
X0 = 15. x e .

Bionogids: 1) £5; 2) KopeHiB HeMae.

@ Pisaanna suraamy ax? + bx = 0, b = 0

Poskmamemo JgiBy uwacTuHy piBHAHHA HA MHOMHHUKHN I PO3B’ SKeMO
omep:kame piBHauuA x(ax + b) = 0.
x=0 abo ax +b=0,
b .
X = ——, ockinpKu a # 0.
a
. . . b
Orxe, piBHAHHA Ma€ JBa KopeHi: x; =0 1 x, = ——.
a




TEMA 9

("I5EED Poss’ssaru pisEanHa 2x2 + 5x = 0.

Posg’azanns. Maemo: x(2x + 5) =0,
x=0 abo 2x + 5=0;
x=-2,5.

Orixe, x; = 0, x, = —2,5.
Bionosiodv: 0; —2,5.

CucreMaT3yeMO OaHi PO PO3B’A3KM HEIOBHOT'O KBaApPaTHOrO PiBHSAH-
HA Y BUTJISAOL CXEMMU:

ax?2+bx+c=0,a%0

/\

Axrmio
fxmo i b+0,c=0
b=0,c=0, b=0,c=#0, ’ ’
. MaeMo:
Ma€eMO: pache 2 4+ bx =0
] ax?2+c¢=0, e X S
ax® =0, . x(ax + b) =0,
x2 =0, 5 c x=0aboax +b=0,
x% =—-=
x=0 a
omxe, x; =0, X9 = ——
a
SIxkmo —— > 0 c
. a ’ Agmo —— < 0,
a
c TO KODeHiB
TO Xy = 4|7 HeMae
a
- _ c
2 a

3. Po3B'a3yBaHHSA piBHSIHD, WO 3BOAATLCS
[0 HEMOBHUX KBaAPaTHUX

Poss’sazaru piBEanHa (2x +1)2 = (x + 3)(x +1) + 4.

Posg’s3aHHs. BUKoHaEMO TOTOKHI IEPETBOPEHHS Ta 3aCTOCYEMO BJIACTHU-
BocTi piBHAHBL. Maemo:

4x2 +4x+1=x2+8x+x+3+4;
3x2 = 6;
x2 =2
X9 = J_rx/i.
Bidnosidv: +/2.
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KBaopamHi piBHAHHSA

O

[+
x
m Posp’sazatu piBHAHHA — —1 = 0.

x
Pos6’azanua. Ob6sacTio BU3sHAUeHHsS PiBHAHHSA € Bci umcia, kpim 0. Pos-
TJIsgHeMO ABa Bumagkm: x > 01i x < 0.
23
1) Axmo x > 0, To x3 >0 i |x3| = x3. Toxi maemo piBHAHHA — —1=0,
x

x2 =1, x =1 abo x = —1. Ajne Kopiub x = —1 He 3a70BOIbLHAE YMOBY X > 0.
3
. . x
2) fIxkmo x < 0, To x3 <0 i |x3| = —x3, Toxmi orpumaemo ———-1=0,
x
x2+1=0, x2 = -1. Ile piBHAHHA PO3B’A3KiB He Mae.

Bionosiov: 1.

@ SAke piBHAHHA HasuBaloTb kBagpaTHUM? O FAK y piBHAHHI ax? + bx + ¢ = 0 Ha3MBalOTb

(
g uncna a, b, ¢? O HaBepnitb Npuknaa kBagpaTHoro piBHAHHA. O fAke kBagpaTHe PiBHSH-

HS HasauBatoTb HernoBHMM? O HaBepiTb NpMKNagn HEMOBHUX KBaApaTHUX piBHSHb. O Ak
pO3B’A3aTy HEMOBHe KBaApaTHE PIBHSAHHS KOXHOMO BUAY?

§ Fosb ' saximo sagaui ma buxonaime bnpabu

E] 40.1. (Verno.) SIki 3 piBHAHB € KBaJpPaTHUMU:

1
1) x2 -3x+4=0; 2) x2 —Tx3 = 0; 3) x? +—=9;
x
4) 8x — x2 = 0; 5)5x -4 =3x+T,; 6)1-5x2 =0?
40.2. (Ycro.) Cepen KBaapaTHUX DPiBHAHBb 3HAWUAITH: a) HETIOBHIi; 0) 3Be/ieHi:
1) 3x2 + 2x = 0; 2) x2 - 5x + 6 = 0; 3)3x2 —4x +7 =0;
4) 5x2 = 0; 5) 7Tx2 - 21 = 0; 6)x2—%x+i=0.
40.3. Bunuiirite KoedilfienT a, b i ¢ KBagpaTHOro PiBHAHHS:
1) 2x2 + 3x — 5 = 0; 2) 3x2 + 9 = 0; 3)3x —x2+7=0;
4) 3x2 = 0; 5) Tx — x2 = 0 6)2+4x —x2 =0.
40.4. CkiaagiTh KBagpaTHe PiBHAHHSA 3a Horo KoedimieHTamu:
Na=3,b=5,c=-2; 2)a=-1,b=5,c=0;
3)a=-4,b=0, c=0; 4)a =13, b =0, c = —-39.
40.5. ITepeHeciTh TaOJMUIIO B 3OIINUT i 3aMOBHITH 1i:
KBagpatHe piBHAHHA KoedinieaTn piBHIHHA
ax2+bx+c=0 a b c

5x2 - 3x - 17=0

2 -3 4

-15x2 4+ 14x =0
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TEMA 9

O
IIpodosicenns mabauui

KBagparHe piBHAHHA KoedimieaTn piBHIHHA
ax2+bx+c=0 a b c
—x24+5x+6=0

-5 -1 19
@ 40.6. 3Bexity mo BurAxy ax? + bx + ¢ = 0 piBHAHHSA:
1) (bx — 1)(6x + 1) = x(7Tx — 13); 2) (2x — 3)2 = (x + 2)(x — 7).
40.7. 3aMiHiTH PiBHAHHSA PiBHOCUJILHUM HOMY KBaJIPATHUM PiBHAHHIM:
1) 2x + 3)(2x — 3) = x(9x — 12); 2) (4x + 1)2 = (x — 3)(x + 2).
40.8. dAxki i3 uncen —2; —1; 0; 1; 2 € KOpeHAMU PiBHAHHS:
1) x2 — 5x = 0; 2) 3x2 = 0;
3)x2-3x+2=0; 4) x2 - 2x - 3=0?
40.9. dAxi i3 uuncen —5; —2; 0; 2; 5 € KopeHAMU PiBHAHHSI:
1) x2 + 2x = 0; 2) —5x2 = 0;
3)x2—x-6=0; 4) x2 - 25 =07
40.10. Po3B’s:xiTh piBHAHHS:
1) 8x2 — 27 = 0; 2) 3,7x2 = 0; 3) 2x2 + 8 =0;
1 7
4) —5x2 + 10 = 0; 5) —5,7x2 = 0; 6) 59(12 "9 " 0.
40.11. 3HafigiTh KOpPeHi PiBHAHHA:
1) 2x2 — 2 = 0; 2) 3x2+ 9 =0; 3) 1,4x2 = 0;
1
4) —Tx2 + 21 = 0; 5) —1,8x2 = 0; 6) ?xz —g = 0.
40.12, 3HaiigiTh KOpeHi piBHAHHA:
1) x2 + 6x = 0; 2) 2x2 — 8x = 0; 3) 4x2 — x = 0;
1 1
4) 0,1x2 + 2x = 0; 5)§x2+6x:0; 6) 3x2 - Tx = 0.
40.13. Po3B’s1:kiTh pPiBHAHHS:
1) x2 — 5x = 0; 2) 3x2 + 9x = 0; 3) bx2 + x = 0
4) 0,2x2 — 10x = 0; 5)1362 —ix:O; 6) 4x2 + 9x = 0.
4 12
E 40.14. CxiaamiTh KBagpaTHe PiBHAHHS, Yy SIKOTO:
1) Hemae KOpeHiB; 2) TinTbKM OOUH KOPiHB;
3) mIBa MiIMX KOPeHi; 4) nBa ippallioHaJIbHUX KOPEHi.

40.15. [Ina saxoro 3HaueHHA KoedimieHTa a umcio 3 € KOpeHeM PiBHAHHSA
ax?+ 2x — 7=0?

40.16. [Ina axoro sHaueHHs KoedimieHra b umcio —2 € KopeHeM PiBHAHHS
x2+bx —8=0?
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KBaopamHi piBHAHHSA

Hna akux 3HaueHb Koe(irieHTiB a i b yncaa 1 i 2 € KopeHAMU pPiB-

Hna akux 3HaueHb KoedilieHTiB b i ¢ uncaa 1 i 3 € KopeHAMHU piB-

3)(Bx—1)2=(x—-3)% 4)Cx+1)Bx-1)=x(x-2)+ 3(x - éj

3)2x—3)2=0Bx—-2)?% 4)Bx+1)2x-1)=x(x+3)— G(x + %)
Hna AKuX 3HaueHb X 3HaueHHA BHpasy (3x — 1)(x + 4) Ha 4 MeHIIe

A AKuX 3HaAUeHb X 3HaueHHA BUpasy (2x + 1)(x + 3) Ha 3 GinbIme

40.23. J1oOyTOK ABOX UMCEJI MTOPiBHIOE iX cepegHLOMY apupmMeTud-

ITosioBUHA HOGYTKY ABOX UMCEJI AOPIBHIOE IX cepeiHbOMY apudme-

O
40.17.
HAHHA ax? + bx + 4 = 0?
40.18.
HAHHA x2 + bx + ¢ = 0?
40.19. Po3s’s:kiTh piBHAHHS:
1 1
1) (x — 2)(x + 3) = —6; 2) gx(x +9) = gx(x - 16);
40.20. Po3B’s:KiTh piBHAHHS:
2 1
1) (x + 3)(x — 5) = —-15; 2)§x(x—3) :§x(x+4);
40.21.
Big 3HaueHHs BUpasy x(x + 2)?
40.22.
3a 3HAUEeHHsS BUpasy x(x — 4)?
23
HOMY. 3HANTITE Ii UMcaa, SKINO iX pisHuIA mopisuioe 1.
40.24.
TUYHOMY. SHAUIITE IIi YMciia, AKINO iX PisHUIA JOpiBHIOE 2.
40.25. Po3B’s:xiTh piBHAHHS:
3
1) 2 - 5| = 0; 2)— 1 +4=0,
]
40.26. Po3B’s:kiTh piBHAHHS:

x3
1) —x2 + 3|x| = 0; 2)m—9=0,

@ Bnpabu g nobmopenns

8
——, AKIO0 X < —2;
X

8 — 2x, akio x > 2.

40.27. [loBeiTh TOTOKHICTD

3x+3_(x+3_ 1 j_g

22 —x \(x2-1 x2+x )
40.28. ITo6ynyiite rpadixk GyuKmii ¥ = {x2, Akmo -2 < x < 2;
O
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TEMA 9

Tligzomyimecs g0 bubuenns Hobozo mamepiany

40.29. 3naiiniTe 3HaUeHHA BUpasy b2 — 4ac, AKIIO
1)a=1,b=5,c=-6; 2)a=1,b=-6,c=09;
3)a=2,b=-3,c=-5 4)a=4,b=5,c=-9.

40.30. BuneciTh MHOKHUK 3-IIiI 3HaKa KOPEHA:

1) V18; 2) \/300; 3) +/108; 4) \/363.

40.31. Croporits api6:

4+ 27 6 - V12 8- 23 16 + /20
1) — 2) — 3) % 4) —

Kummeba mamemamuxka

40.32. O¢ic obragHaHo IMpUIaJaMU OCBiTJIeHHS, AKi cmokmBaioTb 600 Bar
HIOTOAWHY i mpaIolTs mo 10 roguu mogud. AKmo saminuTu ix Ha
€HeprooIaaHi, TO BUTPATU eJeKTpoeHeprii aMenmiarbesa Ha 80 %.

1) Ckinsku Bat-rom mporsarom Tm:kHS (5 poboumx MHIB) MOKHA 3a-
OMIaAUTH B IIbOMY oOdici, AKIIO o0JagHATH HOTO €HEeProoIIaTHUM
ocBiTIeHHAM?

2) Ilpoekmua OianvHicms. [lisHaliTeca Tapud ma 1 xBT.rox
(1 xBr = 1000 BT) Ta 004MCIiTh, CKiJIbKY I'POIIeil MOKHA 3a0IIATN-
TH IPOTATOM 5 PoboUMX AHIB y mboMy odici micasa BmpoBam:KeHHS
3raJlaHnX 3aXOliB eHeprosbepekeHHs .

@ Likabi 3agaui — nomipkyi ograue

40.33.Y AmuKy JeXkaTh JUIe YOpHi, 0iii Ta sememi xyapku. Aki 6 n
(n > 2) KyJIbOK HaBMaHHA He BUTATAJU 3 ANNKA, cepel HUX 060B’s3-
KOBO OynyTh Oija ¥ wopHa. fAka maiibiabIna KiJbKiCTh KYJIBOK MOKe
JIEYKATH B I[bOMY SIIUKY?

§ 41. DopMyna KOpeHiB KBaAPaTHOro PiBHAHHS

1. Cxema po3B’'A3yBaHHA KBAAPATHOro PiBHAHHS

PosrasHeMo mOBHe KBajgpaTHe PiBHAHHA ax? + bx + ¢ =0, a # 0 Ta
3HaliieMo Horo po3B’sI3KY B 3arajiIbHOMY BUTJISI.

ITomuOXMMO JiBY i mpaBy uacTuHu piBHAHHA Ha 4a (ocKimbku a # 0, To
i4a # 0):

4a2x2 + 4abx + 4ac = 0.
ITani momaMo [0 000X YacTUH PiBHAHHA b2:
4a2x2 + 4abx + b2 + 4ac = b2.
Ockinprn 4a2x2 + 4abx + b2 = (2ax + b)2, maTumMemo:
(2ax + b)2 = b2 — 4ac.

104 )




KBaopamHi piBHAHHSA
O

Bupas b? — 4ac Ha3sMBaWOTh OJUCKPUMIHAHMOM KEaOPAMHOZO pié-
nanna ax® + bx + ¢ = 0.

CnoBo JuckpumiHaHm TOXOAUTH BiJl JaTUHCHKOTO po3piznanbvHuil. Ilo-
3HAYAIOTh OTUCKPUMIHAHT JiTeporw D.
VpaxoByioun, mo b2 — 4ac = D, 3anunieMo piBHAHHS y BUTJIALL:
(2ax + b)2=D -
i IPOZOBKKMMO HOT'0 PO3B’sA3YBATHU.

PoarissremMo Bci MOMKJIMBI BUIIagKM 3aJIeKHO Bin sHaueHHS D.
1) D > 0. Tozi 3 piBuannsa (2ax + b)2 = D maemo:

2ax + b = \/5; abo 2ax + b = —\/5;

2ax=—b+x/5; 2ax=—b—x/5;
x_—b+JB_ x_—b—\/ﬁ_
2a 2a

(mpu minenHi Ha 2a BpaxyBasu, 110 a # 0).
Omxe, axmo D > 0, To piBHAHHA ax? + bx + ¢ = 0 Mae gBa Pi3HUX KO-
peHi:
-b+~D . -b-D
= 1 Xy = —
2a 2a
KopoTko 11e Mmo)xHa 3amucaTu Tak:

_ b+D

£ 0g " ™° D = b2 - 4ac.

Orpumanu ¢popmynry Kopenié K6a0pamuoz0 Pi6HAHHA.
2) D = 0. Toxi maemo piBHAHHSA (2ax + b)2 =0,

2ax + b =0, 3BigKu x = ——

2a°

Orxe, axmo D = 0, To piBHAHHA ax? + bx + ¢ = 0 Mae OfMH KOpPiHb:

b . .o .
x = “54" ITeit xopinb Mo:kHaA Oys0 6 3HalTH i 3a GOPMYJI0I0 KOPEHiB KBa-

a

. b+J0 b
IPaTHOTO PiBHAHHA, ypaxysasimu, mo D = 0: x; , = 2— = —2—. Tomy

’ a a

MOXKHA BBaXKaTH, 1[0 piBHAHHA ax2 + bx + ¢ = 0 g1a D = 0 mae aBa ofHa-

. . b
KOBHUX KOP€H1l, KOXXHHUU 3 AKUX JOPIBHIOE —2—.
a

3) D < 0. YV npomy pasi piBHaHHA ax? + bx + ¢ = 0 He Mac Kope-
HiB, OCKiJIbKY He iCHye TaKOTO 3HAUEHHS X, VI SIKOTO 3HAUEHHSA BUPaA3y
(2ax + b)2 6ysn0 6 Bim’eMHUM.

CucremMaTusyeMoO AaHi IIPO PO3B’A3KH KBAIPATHOIO PiBHSIHHS 3a IOIO-
MOTOI0 CXeMH.
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ax2+bx+¢=0,a#=0,b%=0,c#0

v
D = b2 - 4ac
Axmo D > 0,
-b + \/5 i
TO X; = T’ Arxmo D = 0, o D <100
T™O X = _i TO KOPEHiB HeMae
~b-D 2a
Ee) = ——
2a

2. Npuknagn po3B’asyBaHHA KBaApaTHUX PIBHAHb

W Poss’sa3aTtu piBHAHHA:
1) 2x2+ 3x + 1 = 0; 2) 9x2 - 6x +1=0;
Posé’asanna. 1) D=32-4-2-1=1; D> 0;

3) x2 - 2x + 7 = 0.

3+J1 -3+1 1

X9 = = . Omoxe, x; = —1; x, = ——.
’ 2.2 4 9
-6 1
2)D=(-6)2-4-9-1=0;D=0; x=—— = —,
2.9 3
3)D=(-2)2-4-1-7=4-28=-24<0,x € Q.

Biodnosios: 1) —1; —%;
1
2) o3
) 3
3) KopeHiB HeMmae.

1

4
m PosB’a3aTu piBHAHHA —?xz - ?x +1=0.

Posg’azanns. IloMHOKMMO JIiBY i IpaBy YacTUHU piBHAHHA HaA (—7), 1100
foro KoeQimieHTH cTaau IMiJANMU YUCJIAMU, MAaTUMEMO PiBHAHHA:
2 _
x4+ 4x — 7=0.

-4 + 44

D=42-4-1-(-7)=44, To8i %, = ——

Ockimpky V44 = /4 -11 = 2J11, 0
_ A gy

X =
1,2 2
Bidnosgidv: -2 + \/ﬁ
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O

3. Po3B’'a3yBaHHs piBHSAHb, WO 3BOASATLCA OO KBaAPaTHUX

m Poss’ssaru piBEAHHESA (2 — Vx)(x2 + x — 2) = 0.

Posé’azanna. ObaacTio BU3HAUCHHA PiBHAHHSA € BCi HeBix'eMHI 3HaueH-
HA x: x 2 0. Maemo:

2_Jx=0; ao x2+x-2=0;

Jx =2; D=12-4-1-(-2)=09;
-1+£3
x, =4; Xgoq =—3
1 2,3 9

Xy =-2; x3=1

IIpore xkopiub —2 He 3amoBoJbHAE yMOBY X = 0. Tomy 3amaHe piBHAHHS
Mae KopeHi 1 i 4.
Bidnosidv: 1; 4.

W ELES SaaliTy Bei 3HAYeHHA a, Jd AKAX piBHAHHA ax2 +4x+1=0
Ma€ OOVH KOPiHb.

Poszé’azannsa. 1) dAxmo a = 0, To piBuaAHHS HaOyBae Buriaany 4x +1 = 0.
Ile piBHAHHA Ma€e ONUH KOPiHb.

2) dAxio a # 0, To MaeMo KBaJpaTHe PiBHAHHA. BOHO Mae oguH KOPiHb,
AKIO JUCKPUMIHAHT PiBHAHHSA HopiBHIOE Hym0. D =42 —4a-1=16 —4a.
Maemo 16 —4a =0, a = 4.

Biodnogidv: a =0 abo a = 4.

HenoBHi kKBagpaTHi PiBHAHHSA Ta AesiKi BUAM MOBHWUX KBaapar-

A we Panjye... HUX PIBHSAHb (HanpuKnag, BUMAay X2 + x = a) BaBUMOHCLKI MaTe-

MaTuK1 BMinn po3B’a3yBaTy e 4 Tuc. pokiB ToMy. Y BinbLu Ni3Hi

yacu geski kBagpatHi piBHAHHA Yy JasHin [pedii Ta IHAii matematukm po3B’sidyBanu reo-

MeTpuyHo. Mpuiiommn pose’sa3yBaHHSA AesK1X KBagpaTHUX piBHAHb 6e3 3acTocyBaHHS reomert-
pii BknaBe AaBHborpeLpkui matematuk Jiogpaqm (Il ct.).

Barato yBarM kBagpaTHUM PIiBHSHHAM MNPUAINSB apabcbKun
matematuk Myxammed ans-Xopesmi (IX ct.). BiH 3Hanwos, K
pO3B’'A3aTy piBHAHHA BUrNady ax? = bx, ax? = ¢, ax2 + bx = c,
ax? + ¢ = bx, bx + ¢ = ax? (ansa gogaTHuX a, b, ¢) i oTpumaTy go-
[OaTHi KOpeHi LUnX PiBHSHb.

dopmynun, WO NOB’sI3yI0Tb MK CODOK KOpEeHi KBagpaTHOro
PIBHSAHHSA | MOro KoediuieHTH, BigHaNLWOB paHLy3bkMi MaTema-
TMK @parcya Biem'y 1591 poui. Mloro BUCHOBOK (y Cy4acHux no-
3HAYEHHSAX) BUMNSAAE Tak:

«KopeHsiMu piBHSIHHS (a + b)x — x2 = ab e unucna a i b».

Micns ony6nikyBaHHA npaub HigepnaHACbKOro mMarematuka
A. Xupapa (1595-1632), a Takox ppaHuysa P [ekapma

®pancya Biet e
(1540-1603) (1596-1650) Ta aHrniviua I. HeromoHa (1643—1727) cdopmyna

KOPEeHIB KBaApaTHOrO PiBHSIHHSA Habyna cy4acHoro BUrMaay.

@ LUlo HasuBatoTb AUCKPUMIHAHTOM KBaapaTHOro piBHsHHA? O Ckinbku KOpeHiB Mae KBa-
ApaTHe PiBHAHHSA 3aneXHo Bid 3Ha4YeHHs AuckpumiHaHTa? O 3anuwitb popmyny kope-
HiB KBagpaTHOMO PiBHSAHHS.
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§ Fosb axims sagaui ma buxonaime bnpabu

=

41.2.

41.3.

41.4.

41.5.

Z

41.7.

41.8.

41.9.

41.1. (YcHo.) CkinpKm pisHUX KOpPEHiB Mae KBajJpaTHe PiBHAHHAI,
AKII0 MOro AUCKPUMIHAHT JOPiBHIOE:

1) 4; 2) 0; 3) —-9; 4) 17?

Yu Mae KOpeHi KBaJapaTHe PiBHAHHSA, i SKINO Ma€, TO CKiJIbKU, AKIIIO
Horo IMCKPUMiHAHT JOPiBHIOE:

1) -7, 2) 49; 3) 13; 4) 0?

(¥YcrHo.) Uu mpaBUIbHO 3aMCAHO JUCKPUMIHAHT KBAIPATHOT'O PiBHSIHHS:
1)2x2+3x—-1=0,D=32-4-2"-1;
2)3x2-4x+2=0,D=(-4)2-4-3"-2;

3)—%x2—5x+3:0,D=(—5)2—4-3-(—%);

4)%x2+2x—4=0,D=22+4%-(—4)?

SHaAWAITh AUCKPUMIHAHT i BU3HAUTE KiJBKICTh KOpPEHiB KBaJgpaTHOI'O
piBEarHA: 1) 6x2 —-5x -1 = 0; 2) x2 —4x +4 = 0;
3)x2 +2x +5 =0; 4)Tx2 +2x -1=0.
3HaAUAiITh AUCKPUMIHAHT i BU3HAUTE KiJIbKICTh KOpPeHiB KBaJapaTHOTO
piBuanma: 1) 2x2 —-3x -1 =0; 2)x2+x+7=0;
3)x2 +6x+9=0; 4)3x2 +4x-1=0.
41.6. Po3p’s1:KiTh piBHAHHA:
1) x2 - 5x + 6 = 0; 2) 2x2 + 5x — 3 = 0;
3)3x2 +5x +2=0; 4) x2 +10x + 25 = 0;
5) x2 + x — 90 = 0; 6) x2 —10x — 24 = 0.
Posp’sasxits piBHaAEHEA: 1) x2 —4x -5 = 0; 2) 2x2 +7x — 4 = 0;

3) x2 —12x + 36 = 0; 4) x2 —x - 56 = 0.
Posp’sakiTh piBHAHHS:

1) 10x2 = 5x + 0, 6; 2) x2 + 3 = 4x; 3) x2 + bx = —6;
4)1 - 4x = 5x% 5) 81y2 +1 = -18y; 6) 3p = 5p% — 2.
Posp’sokiTe piBEaara: 1) 10x2 = 0,4 — 3x; 2) x2 +7 = -8x;

3) Tx = x2 +12; 4) 4y = 4y? + 1.

41.10. na AKkux 3HAYEHb X:

1) sHaueHHA MHOrouwIeHa x2 — 2x — 3 JOPiBHIOE HYJIIO;
2) sHauenHsa MHorousaeHis x2 + 2x i 0,5x + 2,5 misxk co60r0 piBHi;

3) smauennsa asouseHa 10x2 — 8x MOpPiBHIOE 3HAUEHHIO TPUUJIEHA
9x2 + 2x — 25?

41.11. [Ina AKUX 3HAYEHD Y:

108

1) sHauenna muorousnena y? + 4y — 5 HOPiBHIOE HYJIIO;
2) snauenHs muorouwneHis y2 — 3y i 0,5y + 4,5 misk co6oro piBHi;

3) sHauenHsa TpuuieHa 4 + 2y — y? HOpiBHIOE 3HAYEHHIO ABOYJIEHA
4y? — 6y?

O
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KBaopamHi piBHAHHSA

41.13.

41.14.

41.12. Po3B’1:KiTh piBHAHHSI:
1) (x — 3)2 = 2x - 3;
2) 3(x +1)2 = 2x + 2;
3) (x +3)(x —1) = 2x(x — 2) + 5;
4) x(x — 3) — (x — 5)(x + 5) = (x + 1),
Po3B’sa:kiTh piBHAHHA:
1) (x +2)2 = 2x + 3;
2) 5(x — 2)% = 3x — 6;
3) (x + 2)(x — 3) = 2x(x — 4) + 6;
4)x(x-1)—(x-3)(x+3)=(x+2)2-1.
Po3B’sa:kiTh piBHAHHA:
x2+2x:4x+1. 2) _
3 5 3 2 3
3) Hexait x — Ha#binpImnii KOPiHb IIepIIOTO DiBHAHHA, Yy — HaU-
O0inbIIMET KOpPiHb APYroro piBHAHHA. 3HAWIITHL 3HAUEHHSA BUPaA3y
21x + 6y, BigTaK misHaeTecsd, TKOIO 3aBIOBKKM (Y KM) € OTHA 3 Haii-

OiJIBII MAaJHLOBHUUMX i HAWZOBIIUX HalOeperKHUX Y CBiTi, 110 3HaxXo-
IuTbcesa y micti JHITpO.

2 _
1) y+2+y 1 1

41.15. Po3B’s:KiTh piBHAHHS:
2 _ 2 _
1)x 3x=2x+5; 2)x+1+x 121.
4 3 2 5

41.16. Po3s’s1:xiTh piBHAHHS:

1)%x2—x—7:0; 2) —x2 -2x+4=0;

3)0,1x2 —-3x -5 = 0; 4) 0,5x2 +1,5x —4 = 0.
41.17. Po3B’s:KiTh piBHAHHS:

1)%x2+x—3=0; 2) —x2 +2x +11 = 0;

3)0,2x2 + 2x — 3 = 0; 4) 0,5x2 - 2,56x — 4 = 0.
E 41.18. Po3B’aiTh PiBHAHHA:

3x2
1) (Wx - 2)(x? + x - 2) = 0; Z)xz—W—4=0;
23

3) x|x| + 3x -4 = 0; 4)w—x—2=0.

41.19. Po3B’s:KiTh piBHAHHS:
2x2
1) x - 3)(x2 — x - 6) = 0; 2)x2_W_3:0;
X3

3) x|x| - 4x -5 = 0; 4)W+4x—12:0,
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41.20. [Ina axuxX 3HAYEHb @ PiBHAHHS MAae€ JINIe OAUH KOPiHb:
1)2x2 +x —a = 0; 2)x2 —ax +4 =07

41.21. [Ilna axKux 3HaUeHb b PiBHAHHA Ma€ JIUINE OJUH KOPiHb:
1)4x2 —x +b = 0; 2) x2 +bx +9 =0?

@ Bnpatu gnd nobmopenns

41.22. Cxoporits Apio6:

a? - 49 x3 +1
— 2)
a? —14a + 49
41.23. He BuKOHyOUM IIOOyHOBHM, 3HAHAITH KOOPAMHATH TOUYOK IEPETHUHY

rpadika pyurnii y = 0,2x — 15 3 ocamu KoopauHAT.
41.24. Bigomo, 1o a + b = 5, ab = —7. 3HaWOiTL 3HAUCHHA BUPA3Y:
1) ab? + a2b; 2) a2 + b2.

1 _
) x2 -—x+1

Tligzomydmecs go bubuenns Hobozo mamepiany

41.25. Po3B’1:KiTh piBHAHHSA, IOPIBHANTE CyMy IHOro KOpeHiB i3 uwmciiom,
OIPOTUJIEKHUM IpPyroMy Koe(dillieHTy piBHSHHS, a J00YTOK Kope-
HiB — 3 BiIbHUM YJ€HOM DPiBHAHHA:
1)x2 -x-6=0; 2) x2 +6x +8 = 0.

41.26.1) Hexait a, b i ¢ — xoedimieuTu KBagpaTHOrO pPiBHAHHA
ax? +bx +c¢ =0, x; i x, — #oro xopesi. Ilepenecirts TaGauLIIO0 B 30-
IIIUT i 3aIOBHITH ii.

X1 X9 Xy + Xy X1X9

c
PiBnanna == -
a a

x2-2x-8=0
2x2 +5x-T7T=0
3x2 -16x+5=0

. . b . c .
2) IlopiBHaNTe —— 1 X; + Xy — 1 XX,
a a

Xummeba mamemamuxa

41.2%7. BusHaure, CKiJIbKU BiICOTKiB CBOTrO IIIOMiCAYHOT'O JOXOAY BUTPAUAE
Ha murapku ocoba i3 sapmiaatueo B 12 800 rpH, AKINO BUKYPIOE 3a
Io0y omHy mauky murapok? Bsaskaiite, mio B micsai 30 gmis, a mau-
Ka nmurapok komrye 80 rpH.

@ Likabi 3agaui — nomipkyi ograue

41.28. (XV Bceyxpaiucvka oaimniada, 1975 p) Ias sSKUX HATYPaJbHUX
3HaUeHbL n umcjo 2" + 65 € KBagpaToM I[iJIOT0 umcJa?
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§ 42. Teopema BieTa Ta 06epHeHa 0 Hel TeopeMa

1. Teopema Ta popmynu Bieta ana 3seaeHoro
KBaApaTHOro piBHAHHS

PosriaHeMo KinbKa 3BeIeHNX KBaJ[PATHUX PiBHAHB, IO MAIOTh JIBA Pis-
HUX KOopeHi. Y Tabauifo 3ameceMo TaKi maHi mpo HuX: caMe PiBHAHHSA,
ifioro KopeHi x; i x,, cymy #oro KopeiB x, + x,, HOOyTOK IOTO KOpe-
HIB Xy - X,

Pisnanna x, 1 x, x, + x, Xy - Xy
x2—-6x+8=0 2i4 6 8
x2+x-12=0 —41i3 -1 -12
x2+5x+6=0 -3i-2 -5 6
x2—4x-5=0 -1i5 4 -5

3BepHiTh yBary, 1o cyMa KOPEHiB KOKHOTO 3 pPiBHAHBL TaOJUIll TOpPiB-
HIOE ApyromMy Koe(illieHTy piBHAHHA, y3ATOMY 3 IIPOTUJIE:KHUM 3HAKOM,
a 1oOyTOK KOPEHiB mopiBHIOE BinmbHOMY ujeHy. I{a BiacTuBicTh cupaBmKYy-
€ThCSA I OyIb-AKOT0 360eH020 K6aOpAMmHOoz0 PiBHAHHS, IKEe Ma€ KOpeHi.

3BeZleHe KBaJpaTHe PiBHAHHSA B 3araJibHOMY BUTJIAII 3a3BUYAll 3amucy-
10Th Tak: x2 + px + q = 0.

@ Teopema Biera. Cyma KopeHiB 3BedeHOr0o KBAaJApPaTHOTO PiBHAHHS
IOPIiBHIOE ApPYromMy Koe(imieHTy, B3ATOMY 3 NPOTHUJIESKHUM 3HAa-
KOM, a JOOYTOK KOPEHiB — BiJIbHOMY UJI€HY.

Hosedennsa. Hexait x; i X, — KOpeHi 3Be[leHOr0 KBaJPAaTHOIO DiBHAHHSA
x2 4+ px + q = 0, guckpuminaut axoro D = p? — 4q. fIxkmo D > 0, To pis-
HAHHS Ma€ IBa KOPEeHi:

_p+JD . _-p-\D
! 2 2 2

Sfkmo D = 0, To piBHAHHS x2 + px + ¢ = 0 Mae ABa OJHAKOBUX KOpPEHi:

-p
2
3HalgemMo cyMy i JOOYTOK KOpPEeHiB:

—p+\/5+—p—\/5:—p+\/5—p—\/5:—2p

Xy = X9 =

1oz 2 2 2 2 P
ey P*ND —p-ND _(=p)* -(/D)? _
12 2 2 4
:pz—(p2—4q):p2—p2+4q:4_q:q_

4 4 4

Orixe, x; + x,
O 111
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O

ITro Teopemy Ha3mBaOTL meopemor Biema Ha decTh BUIATHOTO (hpaH-
Iy3bKOro MaremaTura ®Ppancya BieTa, KoTpuit i BIIKPUB I[f0 BJIACTUBICTb.
Ii mosxHa chopmyaoBaTH TaK:

Axmio x, i x, — KOpeHi 3BeIeHOr0 KBaJAPATHOTO PiBHAHHSA x2+px+q=0,
TO X; + X5 = —P; X{ X5 = (.

Ocrauni aBi piBHOCTI, 1110 TOB’A3YIOTH MiK c000I0 KOPeHi Ta KoedimieuTn
3BeJIeHOT0 KBaApPaTHOTO PiBHAHHSA, HA3UBAIOTh popmynamu Biema.

SfIkmio B piBHaHHI x2 + px + ¢ = 0 KoedimicHT ¢ € IiIUM YUCIOM, TO
3 PIiBHOCTI XX, = ¢ CIiAye, IO IIIMMU KOPEHAMHU IbOT'O PiBHAHHS MO-
JKYTb OyTH JInIle TiAbHUKU YHUCJIA q.

w 3HaliTu migbopom KopeHi piBHaHHA x2 + 3x — 4 = 0.
Poszé’azanna. Hexaii x, i x, — KopeHi nporo pisaaaaa. Toxi x; + x, = —3
ixyxy=—4. drmo x, i x, — miygi ymKcnaa, TO BOHK € JIIBHUKAMM YHCIa

—4. Tomy cepen HmuxX NiTLHUKIB ITIYKAeMO Ti ABa, cyMa SKUX JOPiBHIOE
—3. HeBasxko sgoragarucs, mo 1e yucaa 1 i —4. Ormxe, x, =1, x, = —4.

Bidnosios: 1; —4.

W Oxun 3 KopeHiB piBEAHHES x2 + px — 18 = 0 gopiBHIOE 3. 3HAl-

T Koe(illieHT p Ta APyruil KOpiHb PiBHAHHA.
Posé’asanna. Hexait x; = 8 — 0JUH 3 KOPeHiB PiBHAHHA x2+px—-18=0,
a x, — Ipyruii ioro Kopieb. 3a Teopemoio Biera: x; + x, = —p, x,;x, = —18.
YpaxoBywouu, 1[0 X; = 3, Ma€MO:

3+xy=-p, [x5=-6, Xy = =6,

3-x2:—18; 3+ (-6) = —p; p=3.
Bionoseidv: p = 3; x, = —6.

2. Teopema T1a popmynu Bieta gna HesBeaeHoro
KBaApaTHOro pPiBHSAHHS
BuxkopucroByiouu Tteopemy Biera, moskHa sammcatm BigmoBimHi dop-
MyJu i I KOpeHIiB OyAb-AKOTO HE3BEJEeHOT0 KBAaJAPATHOTO DPiBHAHHA
ax?® + bx + ¢ =0.
Ockinsku a # 0, moxgisiumMo oO6MABI yacTuHM PiBHAHHA HA a. OIeprKIMO
3BeJleHe KBaJ[paTHe DiBHAHHA:

b c
x2+—x+—=0.
a a
. . b c
Tonxi 3a Teopemoro Biera: x; + x5 = ——; Xy - X5 = —.
17 %2 1 X2
a a
Akmo x;, i x, — KoOpeHi He3BeleHOT0 KBaJpPaTHOrO pPiBHAHHIA
2 b c
ax* +bx +¢c=0,T0 X; + x5 = ——; X, - X5 = —.
a a
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O
W He posB’asyioun piBHAHHA 3x2 — 5x — 7 = 0, 3HaliTH CymMy
i moOyTOK HOr0 KOpeHiB.
Po38’azannsa. 3uaiifeMo JUCKPUMIHAHT PiBHAHHS, 11100 IIepecBiguuTHCHd,
10 KopeHi icayrors: D = 52 + 4 - 3 - 7. OueBugHo, mo D > 0, oTxe, piB-
HAHHA Ma€ JBa KOpeHi x; i x,. 3a Teopemoro Biera:

X +x _ .55, xx -
17t 3 g’ Mtz 3"
Bionogidv: x; + x5 = g; XXy = —g.

UTOELRTS Hexait x; i x, — Kopeni piBusauua 2x2 — 3x — 1 = 0. He
posB’s3youn PiBHAHHS, 3SHANTH 3HAUEHHS BUPA3Y:

1 1
1) —+— 2) xpx, + x5 3) x + x3.

X X

) . 3 1
Pos3é’asanns. 3a reopemoro Bieta: x; + x, = PURRE Tl
Tonmi: I)L+L=M=§;(_lj =-3;
X, Xy X%, 2 2

2) x2x, + x5, = x,%, (2] + Xp) = (-%) 3 _ _%;

2
3) af + 2% = (3 + x,)? — 21y, = @ _2.(_5 ey

3 1
Bionosgidv: 1) —3; 2)—-——; 3)3—.
4 4
3. TeopeMa, o6epHeHa oo TeopeMun Bieta
CupaBmKyeThcsa i TBepI KeHHsA, obepHeHe n0 TeopeMu Biera.
Teopema (ob6epHeHa g0 TeopeMmu Biera). fAxkmo uuciaa m i n Taki,

mo m+n=-p,am-n=¢, TO BOHU € KOPEHAMHU PiBHAHHS
x2+ px + q=0.

Ilosedenns. 3a ymoBoro m + n = —p, am * n = ¢q. Tomy piBHAHHA
x2 + px + ¢ = 0 moxxHa 3anucaru Tak: x2 — (m + n)x + mn = 0.

IlepeBipumo, U1 € umca0 m KOpeHeM IbOro PiBHAHHS, OJIS YOTrO IIiAcTa-
BUMO B JIiBY YaCTUHY PiBHSAHHSA 3aMicTb 3MiHHOI X umciao m. Omep:KuMo:

m2—-(m+nym+ mn=m2-m2—-mn+ mn=0.
OTr:xe, m — KOPiHBb IILOTO PiBHAHHAI.

Amnajoriuygo migcTaBUMO B JIiBY YacTHMHY PiBHAHHS 3aMicTh 3MiHHOI X
uncao n. Ogepxumo: n2 — (m + n)n + mn = n?2 — mn — n2 + mn = 0, To6TO
n — TAKOXK KOPiHb IILOTO PiBHAHHI.

Or:xe, m i n — KopeHi piBasHHA x2 + px + ¢=0. W
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W CkjacTu 3BefeHe KBaapaTHe PiBHAHHS, KOPEHAMU SKOTO
e yucaa —H i 2.

Poszé’azanna. lllykane KBagpaTHe PiBHAHHA Mae BUTIan x2 + px + g = 0.
3a TeopeMoi0, 00epHEHOI0 40 TeopeMu Biera:

p:

—(x;+x)=—(-5+2)=3; g=x; - x5=-5-2=-10.

Omxe, x2 + 3x — 10 = 0 — myxaHe piBHAHHA.
Bionosidv: x2 + 3x — 10 = 0.

@ Cdopmynionte i poseditb Teopemy Bieta ans 3BegeHOro kBaapaTHOMO PiBHSIHHSA.

o

O Yomy aopiBHIOOTL cyma i 4OBYTOK KOPEHIB PIBHAHHA ax2 + bx + ¢ = 0? O Cdopmy-

novite Teopemy, obepHeHy 0o Teopemu BieTa.

g Fosb ' sxims sagaui ma buxonaime bnpabu

=

42.2.

42.3.

42.5.

42.6.

42.7.

42.8.

114

42.1. (Ycrno.) He posp’sa3yioun piBHAHHS, 3HAWIITL cymMy i mOOYTOK
1oro KOpeHis:

1) x2 —15x +14 = 0; 2) x2 +12x — 28 = 0;

3) x2 +17x + 52 = 0; 4) x2 - 6x +5 = 0;

5) x2 + 2x = 0; 6) x2 -8 =0.

3HaAUgITE cyMy i HOOYTOK KOpEHiB PiBHAHHS:

1) 2x2 + 4x - 5 = 0; 2) —x2 + 5x — 6 = 0;

3)3x2 —6x -8 =0; 4) 4x2 - Tx = 0.

He posp’sasyioun piBHAHHSA, 3HAHIITH CyMy i JOOYTOK HOro KOpPEHiB:
1) x2 - 2x -8 = 0; 2) x2 +x -6 = 0;
3)x2+9x+5=0; 4) 2x2 - 6x + 3 = 0.

42.4. Po3B’sikiTh piBHAHHSA, BUKOPUCTOBYIOUM (OPMYJIY KOpeHiB,
1 mepeBipTe icTMHHICTE TeopeMu BieTa g KOMKHOTO 3 PiBHSHB:

1) x2 +4x -5 =0; 2) x2 —4x - 21 = 0;

3)2x2 - 5x +3 =0; 4) 2x%2 +5x + 2 = 0.

Posp’sa:kiTh KBagpaTHe piBHAHHA 3a (GOPMYJOI0 KOpPEHiB i mepesipTe
IJIs HBOTO icTuHHIiCTL Teopemu Biera:

1) x2 + 3x — 28 = 0; 2) 2x2 -13x +15 = 0.

Yci naHi piBHAHHSA MalOTh KOpPeHi. ¥ SKUX 3 HUX KOPEHi € uuciaMu
OJIHOT'O 3HAKa, a B IKMX — YHCJAaMU PiBHUX 3HAKiB:

1) x2 +2x -8 =0; 2) x2 —4x +4 = 0;

3)3x2 +4x+1=0; 4)2x2 -3x -5=0?

CrJaziTh 3BejeHe KBaJpaTHe PiBHAHHS, KOPEHAMH AKOTO € UMCJIA:
1) 21 3; 2) -31i4; 3) 712 4) 0,3 1 -0,5.
CrJazmiTh 3BejeHe KBaJpaTHe PiBHAHHSA, KOPEeHI SKOT0 JOPiBHIOIOTH:
1)5i1; 2)21i-7; 3) -21i-3; 4) 0,71 -0,1.
42.9. 3uaiifiTe 1ig00POM KOpeHi piBHAHHS:

1) x2 - 5x + 6 = 0; 2) x2 + 6x + 8 = 0; 3)x2-6x-T=0;

4) x2 +3x —4 =0; 5) x2 —17x + 42 = 0; 6) x2 —5x — 24 = 0.
O
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42.10. SgaiigiTh migO0OPOM KOpeHi piBHAHHA:
1) x2 - 5x +4 = 0; 2) x2 —-x-6=0; 3) x2 +4x +3 =0;
4)x2 -12x+27=0; 5)x2+x-6=0; 6) x2 + 9x — 22 = 0.

42.11. Mosenits, mo piBEaHHA 12x2 + 17x — 389 = 0 He MoKe MaTH Kope-
HiB, ITII0 € YMCJIAMU OSHOTO 3HaKa.

42.12. He po3B’a3youn PiBHAHHSA, BU3HAYTE 3HAKHU MOI'0 KOPEHiB (IKIIO KO-
peHi icHYIOTB):
1) x2 +8x +5=0; 2) x2 -12x -1 =0;
3)3x2 +14x -7 = 0; 4) 4x2 —Tx +2 = 0.

42.13. He po3B’a3youn pPiBHAHHSA, BU3HAUTE, UM MAaE BOHO KopeHi. SKImo
TaK, TO 3HAWIITh 3HAKU KOPEHiB:
1) x2 -13x -2 = 0; 2) x2 +17x +1 = 0;
3) 5x2 —14x +1 = 0; 4) 3x2 +7x -18 = 0.

42.14. Onur 3 KopeHiB piBHaHHs x2 + 6x + ¢ = 0 mopiBHiIOE —3,5. 3Haii-
IiTh ¢ 1 Apyruil KOpiHb.

42.15. OnuH 3 KopeHiB piBHaHHA X2 + px — 9 = 0 gopisHIOE 1,5. 3HAHAITEL P
i gpyruil KopiHb.

42.16. Kopeni x; i x, piBHAHHA x2 + px — 10 = 0 3a70BOJIBHAIOTH YMOBY
2x, + 5x, = 0. 3HaliiTh KOpeHi PiBHAHHA Ta KoeDiIieHT p.

42.17. Koperi x; i x, piBHanHa x2 —4x + ¢ = 0 3aJ0BOJIBHAIOTH YMOBY
2x, — 3x, = 13. 3HaliiTL KOpeHi PiBHAHHA Ta Koe(ilieHT q.

42.18. CriaamiTe KBagpaTHe PiBHAHHSA i3 ImijsumMu KoediijieHTamMu, KopeHi
SIKOTO IOPiBHIOIOTH:
1)—%15; 2)—%1—2; 3) 5 i —/5; 4)2-3i2++3.

42.19. CknamiTe KBaapaTHe PiBHAHHSA i3 mimuMu KoediljieHTaMu, KOpeHi

42.21.

AKOI'0 JJOPiBHIOIOTh:
1)—21%; 2)%1%; 3) 7 iT; 4)3+7i3-1.

42.20. x; i x, — xopeHi piBHaHHaA x2 + 4x — 3 = 0. He poss’asyroun
PiBHAHHSA, 3BHAUIITH 3HAUCHHSA BHPA3Y:

1 1
1) —+—; 2) x2x, + x3x;; 3) x2 + x2;
X1 Xy
X, X 1 1 5
4)x—+x—, 5);+?, 6) (x; — x5)=.
2 1 1 2
X, 1 x5 — KOpeHi piBHAHHA x2 —5x — 2 = 0. He po3p’si3yioun piBHSH-

HfA, 3HAUTITH, 3HAUEHHS BUPa3y:

1
1) —+—; 2) x2x, + x3x;; 3) x2 + x2;
X1 Xy
X, X 1 1
4) 2L 4+ _2; 5) — + — 6 _ 2
) xz xl ) x12 xg )(xl x2)
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42.22. CkiaagiTe KBagpaTHe PiBHAHHSA, KOPEeHi AKOro BigmoBiguo Ha 2 6ijb-
i 3a KopeHi piBHAHHS x2 —3x — 9 = 0.

42.23. CknamiTh KBaJpaTHe PiBHAHHSA, KOPeHi SKOT0 Ha 3 MEHIIi Big Bigmo-
BimHNX KopeHiB piBHaHHA x2 + 2x — 7 = 0.

@ Bnpatu gnd nobmopenns

42.24. Maemo aBa IMIMaTKHU CIJIaBy Mimi i1 muuHKy. Ilepmwuit mictuts 20 %
mizni, a apyruii — 35 % wmigi. CKinTpKM Kijorpamis mepIoro ciniaBy
i ckinpKM gpyroro Tpeba B3ATH, 11100 oTpuMaTu cmiaas Mmacoo 200 Kr,
AKUN mictus om 29 % migi?

42.25. CuopocriTs Bupas (\/;\/E\/? - \/—\/_; \/;J . \/7\/_;\/?

Tligzomyidmecs go bubuenns Hobozo mamepiany

42.26.Cyma 1BOX UmcesJ OOPiBHIOE 32, a ofHe 3 HUX y ( pasiB Oijblme 3a
apyre. 3HaAUAITE i ymuca.

42.27. Pisauisa ABOX YMceJ JOPiBHIOE 3, a PISHUILA MiK KBaApaToM OiJIbIIIO-
ro i KBagpaToM MEHIIIOTO 3 HUX CTaHOBUTH 8l. 3HAHUITH i umcia.

Xummeba mamemamuxka

42.28. Ha rpadiky 300paskeHO B3MiHM TeMIepaTypu IIOBiTpA, dAKi
peecTpyBancs METEOPOJIOTIUHOI0 CTAHIII€I0 IIPOTATOM TPhox Aib. Ilo
TOPMB0HTAJi BKasaHO gaTy i yac mAo0u, MO BEePTUKAJL — 3HAUYEHH:
remepatrypu B °C. BusHaure 3a rpadikoM HailMeHIIy TeMHOepaTypy
noBiTpsa 27 ciums.

t, °C

=
O =DMNWHRITTHIIT WO O

0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00
26 ciuma 27 ciuna 28 ciuna

116 )




KBaopamHi piBHAHHSA
O

@ Likabi 3agaui — nomipkyi ogHaue

42.29. [To 36ipmoi xomaHam YKpainu Ha BcecBiTHi#i 1maxoBiii osimmiami
BXoAuTh 6 mraxictiB i KamiTaH, AKMA Kepye KOMaHIOI0, aje He Oepe
yuacti y smaranuax. CepenHiii Bik ycix uyieHiB KOMaHIU Ha 2 POKU
OinmpIIuii 3a cepemHil BiK ii mraxicris. Ha ckinmbku pokiB BiK Kaitri-
TaHa OiIBIINI 3a cepenHiil Bik uieHiB iioro xomauHgu?

§ 43. KBapgpaTHe piBHSIHHS IK MaTeMaTUYHA MoAerb
TEKCTOBMX i NPUKNAAHMX 3a4a4

Y 7 xkiaci Mu BiKe PO3TJIAAANHN 3ahaui, IKi MOKHA PO3B’A3aTH 3a IOIIO-
MOTroI0 JiHifiHUX piBHAHL abo cucreMm JgiHifiHuMX piBHAHL. II[006 Po3B’saA3aTH
OpUKJIATHY 3amady, CIOUYATKy CTBOPIOIOTH il MaTeMaTUUYHY MOIeJNb, TOO-
TO 3aIHCYIOTh 3aJEKHICTH MidK BifoOMUMM i HeBiZOMMMN BeJIMUMHAMU 3a
JOIIOMOTOI0 MaTeMaTUYHUX HOHATH, BiAHOIIEHBb, ()OPMYJI, PiBHSAHBL TOIIO.
MareMaTUUHOIO MOJAEJII0 60araThboxX 3afau y MaTeMaTuIli, gisumi, TexHii,
OPaKTUYHIN AiAJIBHOCTI JIOAMHU MOXKe OyTM He TiJIbKM JiHifiHe piBHAHHS
Yy cucTeMa JiHiAHUX piBHAHB, a 1 KBaJpaTHe PiBHAHHA.

Posrinanemo KinbKa mpukJIagis.

W Pisaumsa Ky06iB ABOX HATYypalIbHUX UYHKCeN AopiBHIOE 279.
3HalTu i umciaa, AKIO OAHe 3 HUX Ha 3 OijblIlle 3a Apyre.

Posg’azannsa. Hexai MeHIe i3 mux uuces HOPiBHIOE 71, TOAi OijbIiie md0-
piBHIOE n + 3. 3a YMOBOIO MAeEMO PiBHAHHS:

(n +3)3 —nd = 279.
CopocTuMoO JIiBy YacTUHY PiBHAHHSI.
Maemo: n2 + 3n — 28 = 0, 3BigKH® n, = 4; n, = —7. 3a 3amicrom 3azaui
n € N. Tomy ymoBYy 3amaudi 3amoBoJibHAE Jauiie umciao 4. OT:Ke, mepire

mrykaHne umcejo 4, a gpyre 4 + 3 = 7.
Bidnosidv: 4; 7.

m Y xkimorearpi KinbKicTh Micib y panmy mHa 6 6inbia 3a Kijdb-
KicTh pazgis. CKinbKM pAmOiB y KiHOTeaTpi, AKIIO Micib y HbOMY 4327
Posg’sazannsa. Hexaii y KiHoTeaTpi Xx p#AmiB, ToAi B KOXKHOMY pPALY
(x + 6) micupb. Yeworo micus y 3ami x(x + 6).

Maemo piBHAHHA: X(x + 6) = 432.

Ilepenumemo piBHAHHA y Buraagi x2 + 6x — 432 = 0, 3Bigku x, =18,
x5 = —24.

3a 3micToM 3amaui sHaueHHS X MOXKe OyTum Jimiie gomaTHuUM. 1[10o ymoBy
3aJl0BOJIbHAE nuille x,. OT:xe, y KiHoreaTpi 18 paxis.

Bionosidv: 18 pazis.

m Heaxuii omyKJIWii MHOTOKYTHUK Mae 54 miaromani. 3maiitwu,
CKiJIbKM B HHOTO BEPIIIUH.

Posg’azanns. Hexalli y MHOTOKYTHHKA 7 BepIInH. 3 KOMKHOI HOro Bep-
muHYU BuxoauTh (n — 3) piaronamni. Toxi 3 ycix n #1oro BepIInH BUXOOUTH
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n(n — 3) miaronasi. Aje BogHOYAaC KOMKHY JiaroHajb IOPaxoBaHO ABidui.
n(n — 3)

Or:xe, ychoTO giaromajeil Oyne 3

MaeMo piBHAHHA: @ = 54, to6To n? — 3n — 108 = 0, sBigKu n, = 12

i ny, =—9. Big’emHuil KOpiHb PiBHAHHA He MO)Ke OyTH PO3B’A3KOM 3ajadi.
Bidnosidv: 12 BepiuH.

G EGRS Timo migkmHyaInm BepTUKAJIBLHO Bropy 3i mBuakictio 20 m/c.

Bucora & (y M), Ha akiit uepes t ¢ Oyae Tijio, 00UMCII0ETECA 3a (POPMYJI0I0
h = 20t — 5t2. Y axuli MOMEHT 4acy TiJIO ONMHATLCA Ha BucoTi 15 m?

Poszé’azannsa. 3a ymosomw: 15 = 20t — 52, Ilic/ia CIpOIIEHHS OTPUMAEMO
piBuaAnHA t2 — 4t + 3 = 0, posB’AsaBIIM fAKe BHalZeMo KopeHi: t; = 1,
t, = 3.

O6uaBa KOpeHi € po3B’A3KOM 3aJaui, OCKiIbKM Ha BUCOTL 15 M Timo Oyme
IBiui: crmouaTKy mix yac pyxy Bropy (me Big0Oyzerbcs uepes 1 c¢), a BAPY-
re — mix yac maminHga (e BimbymeTbcsa uepes 3 c).

Bidnosiodv: 1 ¢, 3 c.

m O 9-ii roguHi pauKky 3 0a30BOro TabOPy B CXiZHOMY HANIPAMKY
BUPYIINUJIA TPYNa TYPUCTiB 3i MBUAKICTIO 5 KM/Ton. Yepes roguHy 3 TOTO
camMoro Tabopy 3i MBUAKicTIO 4 KM/TOA BUPYIINWJIA iHIA IPyIla TYPUCTiB,
ajle B miBHiuHOMY HampaAMKYy. O KOoTpi#i roguHi BigcTaHb MixK rpymamMu
TypuctiB oyme 17 xm?

B MH

4t 3x Cx

O % M 5t A Na

Maan. 43.1

Po3g’a3anns. 3a mepnry TOAWHY IIepIla Ipylla TYPUCTIB HMOTOJae€ 5 KM:
OM = 5 (man. 43.1). [lami pyxatumyThcsa oouaBi rpynu. Hexaii Bimcranb
17 kM Mixk rpynamu Oynae duepes { TOAWH Hicjd IMOYaTKY PyXy ApPyroi rpy-
nu. Toxi 3a Ieill uac mepina rpyma ImomoJiae b5t KM, a apyra — 4t KM,
OB = 4t. Ycboro mepina rpyma momoJiae Bimcrtanb OA = OM + MA =
=5 + 5t (xm).

Iz AAOB, 3a teopemoro Iliparopa, AB2 = OA2 + OB2. Maemo piBHAHHSA:
(5 + 5t)2 + (4)2 = 172,

tobro 41t2 + 50t — 264 = 0.

Bpaxosytouu, mio ¢ > 0, orpumaemo t = 2 (roxn).

Or:xe, BigcTanp 17 KM MixK rpynamMu Typuctis Oyzae o 12-it rogumi.
Bidnosidv: o 12-ii roguwui.
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MpuknagHi 3agadi BUHUKNW SK pe3ynbTaTt AianbHOCTI Nio-

A we Paniye... ANHY, '|'x. ppsp’ﬂsyroTb Y€ MpoTArom KinbKox Tmcnuonin.

HanpgasHiwi BigoMi HaM NMCbMOBI NaM’ATKK, LWLO MICTATb nNpa-

BMMa 3HaxXo4XXeHHA nrowy, Ta o6’emis, 6yno cknageHo B €rvunTi Ta BaBunoHi npubnmsHo

4 Tuc. pokie ToMmy. Bnnsbko 2,5 T1C. pokiB TOMY rpeky NepeNHsINN reOMeTPUYHI 3HaHHS
E€MMNTSIH Ta BABUITOHSH | NoYanu po3BMBaTU TEOPETUYHY (YUCTY) MaTEMATUKY.

TakoX y AaBHI Yacu MateMaTuKK BUKOPUCTOBYBanM MateMatuyHi Mogeni, 3okpema i nig,

yac reoMeTpUYHNX NoByaoB (MeToa NoAidHOCTI diryp).

CyyacHe NOHATTS MaTeMaTU4HOI MoAeni SIK ONUC AesKOoro peanbHOro npouecy mo-
BOIO MatemMaTVKun CTano BUKOPUCTOBYBATUCH B cepeauHi XX CT. y 3B’A3Ky 3 PO3BUTKOM Ki-
bepHemuKu — HayKu Npo 3arasbHi 3akoHU 0obyBaHHSA, 3b6epiraHHs, nepeaaBaHHs Ta 06-
pobku iHcbopmaLii. A po3gin cy4acHOi MaTtemaTuku, WO BMBYAE MaTteMaTuyHe MOAENHo-
BaHHS peanbHUX NpoLeciB, HaBiTb BUOKPEMUIM B OKPEMY HayKy — rpuknadHy mamema-
mucky.

3HayYyHU BHECOK Yy PO3BUTOK MPUKNaAHOI MatemaTukm 3pobunu Hawwi BuaaTHi 3emns-
kn — matematukn M.T1. Kpaeuyk Ta M. B. OcTtporpagcbkui.

PossuToK KibepHeTVkM B YkpaiHi NoB’a3ytoTb 3 iM'aM akagemika Biktopa Muxannosu-
Yya [MyLwkoBa — BUAATHOMO YKPATHCLKOrO MaTtemMaTuka, 4OKTopa i3vKo-MaTeMaTUYHNX HayK,
npodecopa. ¥ 1953 p. BiH o4onmB nabopartopito 064MCnoBanbHOI TEXHIKU IHCTUTYTY maTe-
matukn AH YPCP, ctaB ii MO3koBMM i eHepreTmyHum LeHTpoM. Ha 6asi uiei nabopatopii
y 1957 p. 6yno ctBopeHo OBumcntoBanbHWii LEHTP, a B 1962 p. — IHCTUTyT KibepHeTukn AH
YPCP, sikun i oyorme B.M. MywkoB. JlabopaTtopisa Bigoma tum, wo B 1951 p. y Hin 6yno
CTBOpPEHO nepLuy B €Bpasii Many enekTpoHHy Mi4nnbHY MalumHy, a Bxe B O6uncnoBansHo-
My LEHTpi 3aBepLueHO poboTy LWogo CTBOPEHHS neplloi B YKpaiHi BENWKOI enekTpOHHO-
obumcntoBanbHOT MalnHU «Kuiy». CborogHi IHCTUTYT kibepHeTvkM HAH Ykpainn mae im'sa
CBOro MepLuoro odinibHuka — B.M. MmywkoBa, Ta €, 30KpemMa, pO3pOOHUKOM MPUKIagHNX
iHbopMaLinHMX TEXHONMOriN ANs PO3B’A3YBaHHS HaranbHUX NPaKTUYHUX 3a4ad, WO BUHUKa-
I0Tb N Yac MOQENoBaHHA EKOHOMIYHMX NPOLECIB, NPOEKTYBaHHS 06’EKTIB TennoeHepreTy-
K1, po3B’A3yBaHHS Npobrem ekonorii Ta 3axvcTy AOBKINMS.

MosAcHiTb, ik po3B’A3aHo 3agadi y npuknagax 1-5.

g Fosb ' sxims sagaui ma buxonaime bnpabu

iZ 43.1. Onme 3 ABOX HATYpPAJbLHUX YKceJ Ha 5 MeHIIe Bijg inimoro. 3Haii-

OiTh IIi umciia, AKIIO0 iX KoO0yTox mopiBHioe 204.

43.2. JoOyTOK ABOX HATypaJbHUX umces aopiBHIoe 180. 3HaiimiTe mi uwc-

Ja, SKIIO OfHe 3 HMX Ha 3 Oijblle 3a iHIme.

43.3. 3HaiifiTh mepuMeTp NIPAMOKYTHMKA, SAKIO HOro ILIOIIA JOpPiB-

Hioe 108 cM2, a omHa 3i cTopiH Ha 3 cM Oijiblna 3a iHmIy.

43.4. IinauKky npsaMoKyTHOI ¢dopmu, omHa 3i cropin axoi Ha 10 m Gigbima

3a iHmry, Tpeba oOrOpOAMTH HMapKaHOM. SHAHITH JOBXKUHY IapKaHa,
AKIINO ILJIomAa AiISHKHU 375 M2.

43.5. Cyma aBOX cycimHix cTopiH mpaMoKyTHuUKA — 17 cM, a ioro mjorma —

70 cm2. 3HAWAITE CTOPOHM NPSAMOKYTHHKA.

i3 43.6. OguH 3 KareTiB NPAMOKYTHOT'O TPUKYTHMUKA HA 7 CM MEHIIWH

Bim iHImmoro. 3HAUAITh MEPUMETP TPUKYTHUKA, SKIIO HOTr0 rimoTeHysa
mopiBuioe 13 cm.
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43.7. 3HanaiTh IOy MPAMOKYTHHKA, AKIIIO CyMa IBOX HOro HelapaJiesb-
HUX CTOPiH mopiBuioe 14 cm, a giaromanab mopiBHioe 10 cwm.

43.8. [1o6yTOK ABOX MOCJiMOBHUX HaATypaJbHUX umces Ha 181 Ginbinumit 3a
ix cymy. S3HaUAiTH I1i UMcIa.

43.9. IlImaTox ckJja mae Gpopmy KBaapara. Kosu Big mboro Bimpisamnu cmy-
&Ky 30 cM 3aBIIMPIIKH, H0Oro IJomia crajna mopisHoBatum 2800 cm2.
3HaUAITh MOYATKOBI po3Mipu IIIMaTKa CKJA.

43.10.

43.11.

43.12.

43.13.

43.14.

43.15.

43.17.

43.18.

43.19.

43.20.

43.21.

120

IToma mpaMoOKyTHoro Jucta (axepu mopisaioe 300 am2. Moro pos-
pisasmu Ha ABI YacTMHU, OfHA 3 AKUX — KBaJparT, a iHIIa — OPSIMO-
KYTHUK. SHAHUJITL CTOPOHY KBajapaTa, SAKIIO CTOPOHA OJep:KaHOI'o
OPAMOKYTHIKA, IO HE € CTOPOHOIO KBaapara, JOPiBHIOE 5 IM.

3HAWAITh TPU HOCIiMOBHUMX IiINMX UMCJIA, AKIO IIOTPOECHUI KBagpaT
MEHIIIOT0 3 HuX Ha 242 O0iibliuii 3a CyMy KBaJpaTiB ABOX iHIIIMX.

3HAWOITh TPU MOCHIJOBHUX I[IJIMX YHCJIA, AKIIO KBAaJApaT OiJIbIIIOrO
3 Hux Ha 970 MeHIIMH Bif MOABOEHOI CyMM KBaApaTiB ABOX iHIIIKX.

Cyma Ky0iB ABOX HaTypaJbHUX umceJ mopiBHioe 468. 3maiigits 1mi
yucsaa, SKIN0 iX cyMa gopiBHioe 12.

JIBi noporu mepeTwHaAIOTHCA IIiJ TpAMUM KyToMm. Bin mepexpects no-
pir omHOYACHO PYIIMJINM ABA BEJOCUIIEAUWCTH, OUH y CXimMHOMY Ha-
OpAMKY, apyruii — y miBumiunomy. IlIBuakicTh meprroro Oynaa Ha
4 xMm/ron OinbITOI0 3a IMBUAKIiCTH apyroro. Uepes 2 rom BimcTaHb
Mixk HuMu cranoBuyaa 40 kM. SIKoro Oyja MIBUIKICTH KOXKHOT'O 3 Be-
JIOCUTIETUCTiB?

ITepuMeTp IPAMOKYTHUKA JOPiBHIOE 44 ¢M, a cyMa ILJIOII KBaJApaTiB,
moOyZOBAaHMX HA CYCiZHIX CTOpOHax, fopiBHIoE 244 cm2. SHaAHIITH
CTOPOHU IIPAMOKYTHUKA.

43.16. ®ororapTKy posmipom 10x 15 (y cM) momicTuau B paMKy cTa-
J0i mupuHT, mwioma akoi 204 cm2. BusHauTe MUPUHY PAMKH.

Ha zemesnbHi# AingHIll TpAMOKYTHOI popMu 3i cTopoHamMu 8 M i 6 M
Tpeba PO3MICTUTH HPAMOKYTHY KJIyMOy maomer 15 m2 Tak, mo6
HABKOJIO KJIyMOW BIIPUTYJ 10 MeXK IiJIAHKHM yTBOpPUJACSA OOpPiKKa
crajol mupuHu. BusHauTe, AKYy MIUPUHY MaTUMeE I JTOPiMKKAa.

Ha mraxoBomy TypHipi Oyso sirpano 45 nmapriit. Ko:xkHuil 3 yyacHu-
KiB 3irpaB 3 KOXHHM IO ogHOMY pasy. CKijabKM IIaxicTiB yssio
y4acTb y TYypPHIipi?

Ho Pisnsa Bci usieHu poamuu lleTpeHKiB miAgroTyBaam ogHe OTHOMY
HOAAPYHKHU Ta IOKJAJJM iX mig anmHKy. CKijabKu oci6é y pomusi Ile-
TPEHKiB, AKINO IIiJ AJNHKOI Busasmocsa 20 momapyHKiB?

Bucora h (y M), Ha saKiii yepes { ¢ OMUHUTLCA M’AY, KOTPUHN MiIKU-
HYJIX BEPTUKAJIBHO BrOPY, 0GUNCIIOETECS 32 (POPMYIIO0 A = vyt — 5t2,
ne v, — Io4YaTKoBa mBUAKiCTE (y m/c). Ilicia yxapy dyroomicTa m’sau
IIOJIeTiB BEPTUKAJLHO Bropy i uepes 1 ¢ ommHuMBCA Ha BucoTi 10 M.
Yepes axuii uac m’a4 Oyne Ha Bucoti 10,8 m?

dyr6oicT, 3picT axoro 1,8 M, migbuBae mM’au rosoBoio, i uepes 0,4 ¢

M’SY ONMHSEThLCA Ha BucoTi 3,8 m. Uepes axwmit yuac m’au Oynge Ha
Bucorti 4,25 m?

O
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O

43.22. CuruajibHa pakeTra, AKY BUIIYCTUJIUN BEPTUKAJILHO Bropy, uepes 2 ¢
onuHMJacAa Ha BucoTi 40 M. Uepes aAKmii uac BoHa OyJe Ha BHUCOTIi
44,2 m?

43.23. [Insa mpoMuBaHHA TPyO 3aBoxa mpumdaB 6 JiTpiB xucaoru. Hactumy
KHUCJIOTH BUKODPUCTAJM, & BMICT IOCYAMHU 3 KHCJIOTOIO TOIIOBHUJIN
JI0 IOYaTKOBOT'O 00’eMy BomOI0. IHIIIMM pasoM i3 1fiei mocyauHM BUKO-
pHucTaIy TaKy caMy KiJbKiCTh CyMiIlli, SK KMCJOTHU IIEPIIIOro pasy,
a TMMOCYAUHY 3HOB JOJUJM BOAOIO IO MOYATKOBOTO 00’emy. Ilicasa mbo-
ro YMCTOI KHCJIOTH B IOCYAMHI CTaJI0 BTPWUYiI MEHIIe, Hi)X BOIU.
CKiJIbKY JIiTPiB KUCJIOTH BUKOPUCTAJIU MEPIIOro pasy?

@ Bnpabu g nobmopenns

43.24. 3Ha#iTh KOpeHi piBHAHHI:

1) 3x2 —12 = 0; 2) 5x2 — 9x = 0;

3) 3x2 +10x + 3 = 0 4) x2 +4x +4 = 0.
43.25. Po3B’s1:KiTh piBHAHHS:

1) (x+2)2 =bx+T; Z)ixg—x—5=0.

43.26. [Insa AKUX 3HAUYeHb a PiBHAHHSA ax2 + 6x — 4 = 0 Mae JuIIe OAUH KO-
piHB?

Kummeba mamemamuxa

43.27. 3a ganumu I'osioBHOTO ympaBJiHHA cTaTucTukyu KuiBchbKoi ob6Jiacri,
cranom Ha 1 jgucromazna 2019 poxy B KuiBchbKiii obsacTi (6e3 ypaxy-
Banua Kuesa) moctitino nmpoxkuBajo 1 772 353 ocobu. A 3a maHuMwu
TonmoBHOrO ynpasiinHsa craTucTuku B M. KueBi, y croauii Yxkpainu
Ha I[J0 caMy JOaTy mocTiitHo mposkuBajo 2 922 794 ocobu. CKinbKu
BiZCcOTKiB craHOBUTHL HacejieHHA KueBa Binm sarajpbHOI KijgbKocCTi Ha-
cemennsa KwuiBcbKoi o6iacTi, BKJIOUAalOUM CTOJUII0 YKpainu? Pe-
3yJIbTAT OKPYIVIITHh 3 TOUHICTIO JO COTHX BifCOTKA.

@ Likabi 3agaui — nomipkyi ograue

43.28. [ToBemiTe, 1110 3 OYyAL-AKUX CTa HATYPAJbHUX UMCEJ MOXKHA BHOpATHU
KinbKa (MOXKJIUBO, ¥ OJHE), cyMa AKX AigutTuMerhed Ha 100.
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TEMA 9

O

AOMALLHSA CAMOCTIMHA POBOTA N2 9 (§ 40—43)

3aedannsa 1—12 marwmv no womupu eapianmu gionosideit (A-I"), ceped
Aarxux auute 00ur € npasuavHum. Obepimov npaguabHuil 8apianm 8idnosiodi.

=

11.

12.

122

1. YKaxXiTh piBHAHHSA, 1[0 € KBaAPaTHUM.

A.x3+x2-x=0 B.2x2-3x+7=0
B.x2+i2=5 ' 6x-5=0
x

SKII0 AUCKpUMiHAHT KBaApaTHOTO PiBHAHHSA AOpiBHIOE 15, TO KBa-
IpaTHe PiBHAHHA...

A. He mae xKopeHis B. Mae oguH KOpiHb
B. Mae aBa pi3sHMX KOpPeHi T'. Mae 6esniu KopeHiB

Hexait x, i x, — KopeHi piBusaHHa x2 + x — 5 = 0, Toxi
A x; +xy =15 x5 = =5 B. x; +x, = -1; x;x, =5
B.x, +x,=1xx, =5 L.ox, +x, =-1; x;x, = -5

4. YKaxiTh KopeHi piBHAHHA 5x2 — 4x = 0.

A. 0; 1,25 B. 0; 0,8 B. 0; -0,8 r.o0,8
Po3B’saxiTs piBHAEEA 3x2 —10x + 3 = 0.
A. %; 3 B. —%; -3 B.1;9 T'. Kopenis memae

IInoma npAMOKyTHHKA AopiBHIOE 168 cm2, a ogHa 3 iloro cTOpiH Ha
2 cM MeHIIa Bij iHImoi. 3HAWAITL MEHIITY CTOPOHY IIPAMOKYTHUKA.

A. 14 cm B. 13 cm B.12 cm T.11 cm

7. Onsa saxoro 3sHaueHHsA a 4Ywucjgo 2 Oyge KOpeHeM pPiBHAHHSA
ax? +4x - 20 = 0?

A. -3 Bb.3 B. 7 I. -7
Po3B’axiTh piBHAHHA (x + 2)2 = 4x + 5.
A.-1;1 B. 1 B.2+ \/5; 2 - \/5 T'. Kopenis memae

JlaHO TpW TOCHiZOBHMX HATypaJbHUX uwucaa. lloTpoeHuir KBajapar
MeHIIoro 3 HmxX Ha 50 OijAbIIME 3a cyMy KBaJpaTiB OBOX iHIIHX.
SHANAITE MEHIIle 3 JaHUX 4YuceJl.

A.5 B. 11 B. 12 T. 13

10. PosBp’axiTe piBHAHHA (Vx - 8)(2x2 + 8x - 5) = 0.

A.-2,5;1;9 B. -2,5;1; 3 B.1;3 ' 1;9

Hexait x, i x, — KopeHi piBuaunag 2x2 — 3x — 7 = 0. He poss’sasyroun
piBHAHHA, BHANUIITH 3HAUYEHHA BUpasy X7 + x2.

A. 9,25 Bb. -4,75 B. 23 I'. S3HaliTn HEMOXKJINBO
Ilig uac mimosoi 3ycTpiui Oysao 3xificHeno 36 MOTHCKIB PyKH, IIPHUUYO-
My BCi YUYaCHMKH IIOTHUCJIU PYKYy oxHe omHoMy. CKiJIbKM 0ci0 y3sy0
yJacThb y JiJIoBi#l 3ycTpiui?

A.8 B.9 B. 10 I'. 18




KBaopamHi piBHAHHSA

O
YV 3aedanni 13 nompi6bHo ecmanosumu 8i0nosidnicme Mixc iHpopma-
uierw, no3nauernow yuppamu ma oyxeamu. O0na 6ionosidv 3aiisa.

i3 13. YcraHoBiTh BimmoBimHicTh Mik piBHamHAM (1-3) Ta #oro Kope-

"HeMm (A-T).
Pignsauns Kopewni pignanus
1. (x+2)(x—-4)=-8 A.-1; 2
2. 2x-1)2x+1)=3x2+x+1 b. 0; 2
9 B. 1; 2
x°+2x 4x-2 1
4 3 T. 15; 2

3ABAAHHS AAS MEPEBIPKMU 3HAHb AO § 40—43

il 1. fIxi 3 piBHAHD € KBaApPATHUMMU:

1) x2 —4x +7 = 0; 2)x2+1=19;
x
3) x2 -15 = 0; 4)7x —13 = 2x + 3?
2. CrinpKu pisHMX KOPEHiB Mae KBaApaTHe PiBHAHHSA, AKIIO HOTO AMC-
KPUMiHAHT JOPiBHIOE:
1) 9; 2) 0; 3) —16; 4) 23?

SHalAiTE cyMy i JOOYTOK KopeHiB piBHAHHA x2 + 2x — 17 = 0.

4. Po3B’a:KiTh HellOBHEe KBaJApaTHe PiBHAHHSI:

1) 2x2 - 18 = 0; 2) 3x2 —4x = 0.
Po3B’sikiTh piBHAHHA:
1) 2x2 — 5x + 2 = 0; 2) x2 —6x +9 =0.

&

OgxHa 3i cropiH mpAMOKyTHUKa Ha 4 cM OinmbIta 3a iHIimy, a Iiolma
NIPAMOKYTHHKA AopiBHIOE 192 cm2. 3HalAiTh fI0oro mepuMeTp.

5| 7. Po3B’sKiTh PiBHAHHS:

1) (x +1)2 = 4x - 5; 2)%x2—x—320.

8. 3HalgiTh TPW MOCHiJOBHMX HATYpPaJbHUX YHCJA, AKIIO KBaapaT
6inmbIimoro 3 Hux Ha 140 MeHIIMI Bim cyMu KBaJpaTiB ABOX iHINMHUX.

E 9. Posp’sxiTe piBmsEEa (Vx — 2)(x2 + 3x — 4) = 0.

Hdodamrkoei 3adaui

i4 10. Yucna x, i x, € Kopersamu piBHanHa x2 — 5x — 3 = 0. He poss’a-
3yIOUu PiBHAHHA, 3HAUAITH 3HAUEHHA BUPaA3y:
1 1 9 9
1) —+—; 2) x¥ + x3.
x, X
1 2
11. Ha mepimocti mKoau 3 6ackerbosry OyJo 3irpano 28 maTdiB, MPUYO-
My KOKHA KOMaHza 3irpajia 3 KOKHOIO0 o ogHOoMYy MaTuy. CKiabKu
KoMaH 0paJjio yu4acTb y MepPIIOCTi MKoJau 3 6acKeT00y?
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TEMA 9

BMPABU ANA TOBTOPEHH4A TEMWU q
o § 40

@ 1. IlepenumriTh pPiBHAHHS B 30MIUT i TiAKPECJiTh OAHI€I0 PHUCKOIO
Woro mepmiuii KoedilieHT, ABOMa — APYTHUH 1 «XBUJBKOKI» BiJIbHUN
uyjeH (3a moTpebM MOOUIIITH KoediiienTom uwmesmo 1) 3a 3pasKoM:
ax?+bx+c¢=0, 2x2 —1x + 5=0:

1) 7x2 —3x + 5 = 0; 2) 2x2 + x —4 = 0; 3)3x +x2-7=0;

4) 3x2 = 0; 5) 2x2 — T = 0; 6) 2x + 5x2 = 0.
@ 2. Posp’sakiTh piBHAHHA:

1) 1,8x2 = 0; 2) 2x2 — 32 = 0; 3) 5x? — Tx = 0;

4) —x2 -9 = 0; 5)%x2+8x=0; 6) 3x2 —15 = 0.

(3] 3. Yu € uncno 1 -2 xopenem pisasmmma x2 — 2x — 1 = 0?
4. Po3B’1:KiTh PiBHAHHSI:
x2+x x-1 bx+4 2x2 -3x x+4 x+16
+ = ; 2) + = .
2 3 6 4 2 8

5. lloB:xkuua npAMOKyTHHKA y 1,5 pasa 6inbpina 3a mupuny. 3HaIiTh
mepuMeTp NPAMOKYTHHKA, AKIIO Horo mioma 54 cm2.

1y

E 6. [l AKKMX 3HAYEHb @ YUCJO 3 € KOPeHeM DiBHAHHS:
1) ax? — 7x + (a2 + 21) = 0; 2) x2 + (a2 -4)x-9=0?
7. Ina axux 3HAUYEeHb @ PiBHAHHSI:
1) x2 — (4a — 5)x = 0 Mae TiIBKU OZUH KOpPiHB;
2) a?x? — a = 0 mae gBa KopeHi?

Tlo § 41

il 8. 3HaiigiTh AMCKpUMiHAHT KBaAPATHOTO PiBHAHHSA Ta BU3HAUTE KiJb-
KicTb Hi0T0 KOpEHiB:

1) x2 +2x -4 =0; 2) 3x2 - 2x + 3 = 0;
3)x2 -2x +1=0; 4)Tx2 +x-1=0.
@ 9. Po3p’saKiTh piBHAHHSA:
1) x2 +7x -8 = 0; 2)16x2 —8x +1 = 0;
3)2x2 —x-3=0; 4) x2 +3x —-10 = 0;
5) x2 +4x + 7 = 0; 6) 2x2 + bx — 3 = 0.
10. Po3B’siKiTh piBHAHHA:
1) x2 = 6x — T; 2) x2 + Tx = -12;
3) 10x = 25x2 + 1; 4) 2 — 9x = 5x2.
@ 11. Posp’sakiTh piBHAHHA rpadiumo, a moTiM mepeBipTe PO3B’SI30K aHa-
JIITUYHO:
1) x2 = 3 - 2x;

2) x2 = 0,5x + 3.
124 O




KBaopamHi piBHAHHSA

o
12. Po3B’s:KiTh piBHAHHS:
1) 5(x — 2) = 3x + 2)(x - 2); 2)%x2—2x—7:0;
3) x2 +/2x —12 = 0; 4)\/3x2 - 2x -3 = 0,
@ 13. JI1a AKOro 3HaUYeHHA M PiBHAHHS Ma€ JIMIIE ONUH KOPiHb:
1) x2 + 2mx + m = 0; 2) mx? —4x + 2 = 0?

14. IoseniTh, 1m0 Aas OyAb-Koro a piBHAHHS 2x2 + ax — 3 = 0 mMae aBa
PisHUX KOpeHi.

15. Posp’skiTh piBHAHHSA BiJHOCHO X:

1) x2 — x(8 — 2a) — 6a = 0; 2) a?x2 — 3ax + 2 = 0.
16. 3HaigiTh KOpeHi piBHAHHSI:

1) |2 + 5x - 3 = 3; 2) |x2 - 5x +1| - 4| = 3;

4 4 1
3) x2 +x+ = + 6; 4(——3j(x2+2x)=0.
) x—-2 x-2 ) Jx
o § 42

@ 17. 3uHaiigiTs cymy Ta HJOOYTOK KOPEHiB PiBHAHHA:

1) x2 +17x + 60 = 0; 2) x2 -12 = 0

3) 2x2 —5x + 3 = 0; 4) —x%2 —-4x+5 = 0.

@ 18. He BuKopucroByioun (opMyJay KOPEeHiB KBaApaTHOT'O PiBHAHHI,
BHAUMITL IPYrUi KOPiHb, AKIIO BiJJOMO IIEPIIIHIL:
1) x2 -7x +10 =0, x; = 5; 2) x?2 +3x -18 =0, x, = 6.

@ 19. Pisauna KopeHiB KBaapaTHoro piBHaHHa x2+2x+¢ =0 gopis-
HI0€ 6. 3HAUIITH 1i KOpeHi Ta KoediIieHT q.

20. JloBeniTh, mio piBHAHHA 3x2 + bx — 7 = 0 a1a OyAbL-AKOro 3HAYEHHS b
Ma€ ONUH HONATHUH i OfMH Bi € MHUHN KOPiHb.

21. Bignomrenusi KopeHiB piBHAHHA x2 — (p2 —1)x + 54 = 0 mopiBHioe 2 : 3.
3HaWAiTE p Ta KOPeHi piBHAHHSI.

22. Oxus 3 KopeHiB piBHAHHA 5x2 — 6x + ¢ = 0 yaBiui 6inbmInii 3a immNii.
3HangiTh C.

E 23. Cyma KBajpaTiB KopeHiB piBHAHHA 3x2 + bx — 12 = 0 gopiBHIOE 33.
3HaugiTe b.

24. JIna AKuX 3HaUeHb 4 CyMa KOpeHiB piBHAHHA x2 — 2ax + (22 - 1) =0
JOPiBHIOE CYyMi KBaApaTiB HOro KOpeHiB?

25. CrkiaafmiTh KBagpaTHe PiBHAHHS, KOPeHi sKoro BaBiui MeHImi Bix Bigmo-
BifIHUX KopeHiB piBHAHHA 5x2 — 16x + 4 = 0.

To § 43

i2 26. Ilepumerp npsaMOKyTHuUKa mopiBHIOe 30 cm, a ioro mjorma —
54 cm2. 3HAHAITHL CTOPOHN NPAMOKYTHHUKA.
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O

i3 27. 3HalifiTh TPU IOCJHIJOBHUX IIIJIMX UHCIa, CyMa KBaIpaTiB AKUX

28.

29.

mopiBaioe 302.

SHAWLITh II'ATH IOCJiJOBHMUX IIiJIMX dYMCeJ, AKIIO BifoMo, IO cyMa
KBaJpaTiB TPHOX MEPIINX YHCeJI JOPiBHIOE CyMi KBaJpaTiB ABOX OCTaH-
Hix.

OguH 3 KaTeTiB IPAMOKYTHOT'O TPUKYTHHUKA HAa 2 CM MEHINHWN Bim iH-
II0r0, a IMEepUMeTP TPUKYTHUKA OopiBHIOE 24 cM. 3HAUIITH ILIOIIY
TPUKYTHUKA.

E 30. ¥V uemmionari Ykpaiunu 3 ¢pyrbosry Oysno sirpano 240 matuiB. CKiib-

31.

32.

126

KM KOMAaH] y3sJ0 y4YacTh y UeMIIioHaTi, AKIIO0 Bci KoMaHAu 3irpaau
OoJHA 3 OFHOIO IIO ABa MaT4di?

JIHO AMMKa — NPAMOKYTHUK, IIMPUHA sSKOoro B 1,5 pasa MeHIIa Bifg
moB:kuHUN. Bucora amuka 0,4 M. 3HAUIITE 00’eM AIUKa, AKIO Bifo-
Mo, IIfo IJIomia iioro mHa Ha 0,66 M2 MeHIIa Bif cyMm ILjomy ycix 6id-
HUX CTiHOK.

Bigkpury xopobxy o6’emom 10 500 cM3 BUTOTOBHUIN 3 apKyIlla KapTOHY
MIPAMOKYTHOI (hopMH, TOBKUHA SIKOTO BABiUi 6inbIlla 3a ITUPUHY, BUPI-
3aBIIIM 3 KYTiB apKyllla KBaJApaTH 3i cTOPOHOIO 5 cM. 3HAWAITH moUar-
KOBi posMipu apkyima.




KBaopamHi piBHIHHSA
@

TonobrHe 6 memi 9

KBAOPATHI PIBHAHHA

Keadpamnum  piénannam  Ha3UBalOTh  pIBHAHHA  BUIVIALY
ax? + bx + ¢ =0, ge x — 3minHHa, a, b i ¢ — geaki uyucaa, npuuomy a # 0.

Yucna a, b i ¢ Ha3UBaIOTH Koegiyiecnmamu K6a0paAMHO20 PiGHAHHA.
Yucsio a Ha3UBAIOTh nepwum Koegpiyienmom, yuciao b — gpyrum roedi-
IiIEHTOM, YHCJIO C — 6LAbHUM UILEHOM.

SIkmo y KBagpaTHOMY piBHAHHI ax? + bx + ¢ = 0 Xoua 6 ofUH 3 Koe-

dimienTiB b abo ¢ JOpiBHIOE HYJIO, TO PiBHAHHSA HA3UBAIOTh HENOBHUM
K6a0pamHum pPi6HAHHAM.

HEMNOBHE KBAOPATHE PIBHAHHA

ax2+bx+c=0,a%0

Axo Axio ) f([)mucl o
b=0,c=0, b=0,c=#0, # ,C—_ ’
MaeMo: Maemo: 2MaeMo.
ax?2+c¢=0, ax?+bx =0,
ax?2 =0, ax = —c x(ax + b) = 0,
x2=0, 2 x=0a6oax +b=0,
x2 e
x=0 p b
oTXXe, _’X,'l = 0, xz = —
a

T

c
Axmo —— > 0,
a

c
Axmo —— < 0,
a

c TO KOPEHiB

TO xl =4l a 5 HeMae

x2:_ I
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®OPMYIJIA KOPEHIB
KBAOPATHOIO PIBHAHHA

Bupas b? — 4ac Ha3UBAIOTH OUCKPUMIHAHMOM K8AOPAMHO02Z0 PIBHAH-
na ax? + bx + ¢ = 0.

ax2+bx+c=0,a#0,b#0,c#=0

!

D = b2 — 4ac
Axmo D > 0,
~b++/D
ohT 2a e B :bo, Tofggnggs jle(l)v;ae
_ b — \/5 TO X = —%
2 2a

TEOPEMA BIETA
SArmo x; i X, — KOpeHi KBaJpPaTHOrO PiBHAHHA x2+px +q=0, T0
X, T Xy="P; X" X9=(.
frmpo x, i x, — KopeHi KBagparHoro piBHAHHA ax? + bx + ¢ = 0, TO

X, + X5, = b'x x—c
1 2 (l, 1 2 a'

TEOPEMA, OBEPHEHA 1O TEOPEMMU BIETA

Teopema (obepHeHa mo Teopemu Biera). fAkmo umeaa m i n Taki, mro
m+n=-p,am-n=q, TO BOHU € KOPeHAMH PiBHAHHA x2 + px + q = 0.
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TEMA 10

MHOIOKYTHUKM.
naoiwil MHOINoOKYTHUKIB

Y UIN TEMI BU:

O npuragaeTe NOHATTA MHOFOKYTHUKA i noro nnotwi; dopmynu ansa od4umc-
NEeHHs NNOLLi NPSAMOKYTHUKA | KBagpara;

O pizHaeTecs, K 004YMCNUTM CyMYy KYTiB MHOTOKYTHMKA, MAOLLYy napanesno-
rpama, pomba, TPUKYTHUKA, Tpanewii;

O HaBYMTeCs 3aCTOCOBYBATU BUBYEHI MOHSITTS, BNAcTUBOCTI Ta hopMynum Ao
pO3B’A3yBaHHA 3a4aq.

§ 44. MHOrOKYTHMK i HOrO eNIeMeHTH.
CymMa KyTiB onyK/1oro MHOroKyTHMKa.
MHOroKyTHMK, BTUCaHUM Y KOJO,

i MHOFOKYTHMK, ONMCaHU HABKOJIO KoNa

1. MHoOrokyTHuUK i noro enemMeHTU. Buam MHorokyTHmKIB
Posrasuemo ¢irypy A A,A;A A A, 300paxkeHy Ha MaJOHKY HHUXUe.
Bora ckmamaeTbca 3 BigpiskiB A A,, A,Ag, AA,, AA,, AAg 1 AGA,.
Bognouac Bigpisku posMmileHo Tak, mo cycidui (cymixcui) siopisku (A,A,
1 AyAg, AyA3 1 AZA,, ..., AgA| 1 AjA,) He JleKaTh Ha ONHIN NpAMiii, a Hecy-
ciOHi (HecymixcHi) 8i0pisKu He MAIOTh CHIJBHUX TOYOK.

Bepmuanm A, i A, — cycigni

BepIIMHU —  HaJeXXaThb
HiflT CTOPOHiI MHOTr T-
Touku A,, A,, ..., A . cropo OroKy
4 —>A, - sepummn }—> 5%
As 1 6 q BepmuHu A i Ag — Hecy-
MHOTOKYTHHEKA. Xl
cizmi BepmuHEM — He
Ay 4 HaJlexKaTh OOHIA CTOpPOHi
Ay MHOTOKYTHUKA. 4
A
P Croporn AjA, 1 AyA5, ALAq
Bingpisku AA,, AA, — cycigni (cymiskni) —
MHOroKyTHUK ,>A2A3, AA,, .., _S, MaIOTh CILIbHY BepLIMHY;
AAAAAAs |7 AgA; — cropomn | 7 cropomm AA, i AyA, -
MHOrOKyTHHMKA. HecyciaHi (mecymixkni) — He
y y MalOTh CIILJIbHOI BEPIIUHMU.

WV
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K\ KinbKiCTb BEPLUMH MHOTOKYTHWKA JOPIBHIOE KiNbKOCTiI MOr0 CTOPIH.
l o

CyMy HOBXKUWH yCixX CTODiH MHOTOKYTHWKA HA3WBAIOThH HOI'0 nepumempom.
Hatimena KinmbKicTh BepiiuH (CTOPiH) Y MHOTOKYTHUKA — TPU. ¥ IIbO-
My pasi MaeMo TPUKYTHUK. TaK0oK OKPEMUM BUJOM MHOTOKYTHUKA € YOTH-
PUKYTHUK.

A, MHOTOKYTHUK, III0 Ma€ 7 BepIINH, HAa3UBAIOTh
Az n-kymuuxom. Ha mamionry 44.1 300paskeHO ceMU-

KyTHUK A ;A A A AAA,.
Ay A, Binpisok, Axuii crosiyuae ABI HecycimHi BepHIMHU
MHOTOKYTHUKA, HAa3WUBAKTL 0id20HALJLI0 MHOTOKYT-
Ay A As Huka. Ha mamoHKy 44.1 300pakeHo giaroHajyi MHO-
roKyTHUKa A;A,AA A AGA,, IO BUXOAATE 3 BepPIIH-

HE A AjAg, ALA,, AJA,, AlA,.
@-‘ﬂm CkinbKu miaronajeii Ma€ n-KyTHUK?

Po36’a3aHHa. 3 KOXKHOI BepIINHU N-KYTHUKA BUXOAUTL (n — 3) miaro-

HaJi. Ycix BepIluH 71, a KOXKHAa JiaroHAJb IIOBTOPIOETHCSI 2 pasu, HAIIPHU-
. . . n(n - 3)

Kaanx, AjA; 1 AjA,. Tomy Beix miaronanei y n-KyTHUKY Oyne —g

Mau. 44.1

Bidnosidv: M [ |

KyTu, cTOpoHU AKHUX MiCTSATH CTOPOHM MHOTOKYTHMKA, Ha3MBAaIOTh
kymamu muozokymuura. I’ arukyrauxk B,B,B;B,B; mac Kytu B.B,B,,
B,B,B;, B,B;B,, B3B,B;, B,B.B, (man. 44.2).

SIKI10 BCi KyTHM MHOTOKYTHMKA MEHIIIi BiJf pO3TOPHYTOT0 KyTa, TO MHO-
TOKYTHUK Ha3WBAIOTh ONYKAUM, SKITO Xo4a 6 OOWH KYT MHOIOKYTHHKA
0inbIIViT 3a POSTOPHYTUI, TO MHOTOKYTHUK HAa3WBAIOTh HEONYKAUM.

Muororyrauk B,B,B;B,B, — onykiauii (man. 44.2), a MHOTOKYTHUK
C,C,C;,C,CCy — Heonykanii (Man. 44.3), ocKinbKKM KyT npu BepmuHi Cg
oinpimuit 3a 180°.

C
Cy 4

B B,
Maur. 44.2 > Cs Cs Ma. 44.3

Teopema (Ipo cyMy KYTiB OOyKJOTo n-KyTHuKa). Cyma KyTiB
OIYKJIOTO n-KyTHUKa mopiBHIoOE 180°(n — 2).
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O
Ilogedenns. Bubepemo y BHYTpPillIHi#T 00J1aCTi MHOTO- Ag Ay

KYTHHKAa A0BinbHY TOuKy O Ta cmoayduMo ii 3 ycima Bep- A,

mrHaMu n-KyTHUKa (Maj. 44.4). Ogep:XUMO0 n TPUKYTHU-

1
KiB, cyMa Bcix KyTiB AKkux mopiBHioe 180° - n. Cyma KyTiB Q
3 Bepminuo0 B Touli O mopiBuioe 360°. CymMa KyTiB IILOTO 4
n-KyTHUKAa AOPiBHIOE CyMi KYTiB yciX TPUKYTHUKIB 6e3 A
KyTiB 3 BepminHOoO B TouIlli O, TOOTO: "
180°n — 360° = 180°(n — 2). A Mau. 44.4

3HaUTH KYTH OIMYKJIOTO I’ ATUKYTHUKA, AKIIO KOXKEeH 3 HUX,
IMMIOYNHAIOUY 3 APYTroro, MEHIIUH Bif IMolepeqHbOro Ha 5°.

Posé’a3anusa. Iyia 3pydHOCTi IMO3HAUMMO OLJIBINTUI 3 KYTiB I’ ATUKYTHU-
Ka — Z1, pemira Bigmosigmo — /2, /3, /4, /5.

1) Hexa#t /1 = x, Tomi £2 = x — 5°, £33 =x — 10°, £Z4 = x — 15°,
Z5 = x — 20°.
2) Cyma KyTiB ommykJioro m’arukytuauka: 180° - (5 — 2) = 180° - 3 = 540°.
3) 3a ymoBoo x + (x — 5°) + (x — 10°) + (x — 15°) + (x — 20°) = 540°.
3Bigxu, x = 118°.
4) Omxe, £1 =118°, £2 =118° — 5° = 113°, 43 = 118° — 10° = 108°,
/4 =118° — 15° = 103°, £5 = 118° — 20° = 98°.
Biodnosios: 118°, 113°, 108°, 103°, 98°.

KyTu omyKJioro MHOTOKYTHMKA iHOAI HA3WMBAIOTH I1e Ay Ag

oro éuympiwHimu kymamu. Kyr, cymi>kHUI 3 BHYT-
pimIHiM KyTOM MHOTOKYTHUKA, Ha3UBAIOTh 306HIUWLHIM

kymom muozokymuuxa. Ha manioary 44.5 KyT A4 > K
_ LI 4
AAK 3OBHINIHIN KYT MHOTOKYTHUKA AAAALA,
IpK BepIIMHI A,. A
OueBUHO, MO0 KOKHUI MHOTOKYTHMK MAae€ IIO IBa
30BHIIITHIX KYyTU NIPU KOXKHiM BepHInHi. Maan. 44.5

MW IHoBecTu, II0 cyMa 30BHIIHIX KYTiB OyIb-AKOT'0 OIIYKJOTO
Nn-KyTHUKA, Y3ATUX II0 OJHOMY IPU KOXKHIiN BepIiuHi, fopiBuioe 360°.
Pose’a3anua. Cyma BHYTPIITHBOTO I 30BHIIIIHBOTO KYTiB HpU KOMKHil
BepIInHI MHOTOKyTHUKA mopiBHioe 180°. Tomy cyma Bcix BHYTpPiIIHix
i 30oBHIIIHIX KyTiB n-KyTHuUKa mopiBuioe 180° - n. OckinbKu cyma BHYT-
pimraix KyTiB mopiBHIoe 180°(n — 2), To cymMa 30BHIITHIX KYTiB HJOPiBHIOE:

180°n — 180°(n — 2) = 180°n — 180°n + 360° = 360°. W
2. MHOroKyTHUK, BMMCaHUM Yy KOJI0

MmnozokymHuk Ha3UBAITh 6NUCAHUM Y KOO, IKIIO BCi
MOro BepUIMHH JIe’KaTh HA KoJi. Koo mpu uboMy Ha3u-
BalOTh ONUCAHUM HABKOJO MHOTOKyTHHMKA (Mai. 44.6).

HaBkoJsi0 MHOTOKYTHUKA He 3aBXKU MOXKHA OIIMCATHU KOJIO.
SAxrmro me molxHA 3pOOUTH, TO MEHTPOM TAKOTO KOJIa € TOUYKAa
IePeTUHY CEePEeIUHHUX MNEePIeHAMKYJISAPIB A0 CTOPiH MHOTO-
KYTHUKA (9K i y BUIIaAKY TPUKYTHUKA). Main. 44.6
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3. MHOFOKyTHVIK, OMNMMCaHMMN HABKOJIO KOJla

MnozoxymHux Ha3UBAIOTh ONUCAHUM HAEKOLO KONA,
AKIIO BCi HOro CTOPOHM TOTHMKAIOTHCA A0 Koja. Kono
nmpu 1bOMY HAa3WBAKOTh 6NUCAHUM Y MHOTOKYTHHK
(mau. 44.7).

Bnucartu KoJyio MOKHa He B KOKHUIN MHOTOKYTHUK. Moaur. 44.7
S0 1me MoKHAa 3pO0UTH, TO IIEHTPOM TAKOTO KO0Jia € TOU-
Ka mepeTmHy OiCeKTpuC BHYTPIIIHIX KYTiB MHOTOKYTHUKA
(K i y BUmIagKy TPUKYTHUKA).

@ Aky irypy HasuBatoTb MHorokyTHukom? O Lo HasuBaloTb BepluMHaMu, KyTamu, CTo-
poHamu MHorokyTHUka? O Lo Ha3vBalTb NepMMETPOM MHOrOKYTHUKa? O FAKi CTOPOHM
MHOFOKYTHUKa HasnBaloTb CYMDKHUMM, SIKi — HECYMDKHUMMU; SKi BEPLUMHWU — CYCiOHIMK,
Ak — HecycigHiMm? O LWo HasmBaloTb diaroHansmno MHOrokyTHUKa? O SAkuiA MHOTOKYTHUK
Ha3nBaloTb ONyKNMM, a skuii — Heonyknum? O CchopmMynitoiiTe i AoBediTe Teopemy npo
CyMy KyTiB onyknoro n-kyTHuka. O Lo Ha3vBakoTb 30BHILLHIM KyTOM OMyKOro MHOTOKYT-
Huka? O A1 MHOTOKYTHWUK Ha3VBalTb BNMCAHWUM Y KOJO, @ SIKAN — ONUCaHUM HaBKOIo
kona?

O

§ Fosb sxims sagaui ma buxonaime bnpabu

E] 44.1. 1) HasBirs yci BepuminHm, CTOPOHH, KYTH II'STH- C
kKytHuka ABCDE (man. 44.8).
2) HasBiTh mesky mapy cycimuix cTopiH, HecycimHix B D
CTOpiH.
3) HasBiThb meary mapy CyCimHiX BepIIIMH, HecycCimmix A
BEPIIHUH. E
4) Yu € et I’ ATUKYTHUK OMYyKJIUM? Mau. 44.8

44.2. HakpeciiTts onykauii miectTukyTHuk ABCDEF. 3amnu-
IIiTh yCi Oro BEpPIIMHU, CTOPOHU M KYTH.

44.3. Hakpecnite onyknauii ceMukyTHuK A;A,A;A A AGA, Ta TIpOBeliThH
Yy HbOMY BCi miaromaii, 10 BUXOAATH 3 BePIIMHM A..

44.4. HaxkpecaiTs 0yab-AKWI HEONMYKJUN MHOTOKYTHUK, V AKOTO ABa KYTHU
oinbmri 3a 180°.

44.5. HakpeciTh OyAb-AKUN HEONYKJIUHA II'STUKYTHUK.
44.6. Suaiigite Ha MaadoHKaxX 44.9-44.12 BOucaHi Ta omMcadi MHOIOKYTHUKH.

OO0

Man. 44.9 Mau. 44.10 Mai. 44.11 Mau. 44.12
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44.7. HaxpecaiTh KOJIO Ta BIOUIIITh Y HHOTO II'ATUKYTHUK.

44.8. HakpecaiTh KOJIO Ta BOUMIITHL Y HHOTO OYyIb-AKWN MHOTOKYTHUK.

44.9. HakpeciTh KOJIO Ta OMHUIIITL HABKOJO HHOI'O OYAL-AKMII MHOTOKYTHIK.

44.10.
2]
44.12.

44.13.

44.14.
44.15.

44.16.

44.17.
44.18.

44.20.

44.21.
44.22.

44.23.

44.24.

23

44.26.
44.27.

44.28.

HaxkpecsiThs K0JIO Ta ONHUIIITh HABKOJO HBOTO INIECTUKYTHUK.

44.11. O6uncJIiTh CYMy KYTiB OIYKJIOI'O N-KYTHHUKA, AKIIO:
1)n=12; 2) n = 18.

O6uMCaiTh CYMy KYTiB OIMYKJOTO N-KyTHUKA, AKIIO:

DHn="7; 2) n = 22,

B onykjaoMy OeB’SITUKYTHUKY BCi KyTu MisK coboro piBHi. S3HalmiTh
mi KyTu.

B onyxiaomMy HIeCTUKYTHUKY BCi KYyTH MisK c00010 piBHi. 3HAWIITE iX.

(YVeno.) Yu mosxkHA MOOYyAyBaTH ONYKJIUHA M ATUKYTHHUK, YCi KyTH
AKOTro MisK coboro piBHiI? BigmoBigb mOACHITE.

(Veno.) HoTupu KyTH OJHOTO OMYKJIOTO II'ATUKYTHMUKA BiAIIOBiZHO
JTOPiBHIOIOTH YOTHUPHOM KYTaM APYTOro ONYKJIOrO II'STUKYTHUKA. Uu
piBHI Mixk coboro ixmi m’aTi kyTu?

Yu Mmorxe HAMEHIINI KYT OIMYKJIOro I'ATUKYTHIUKA AopiBHioBaTy 110°7
Yy MosKe HaUOLIBIITNHA KYT OTYKJIOTO IIECTUKYTHUKA HopiBHIoBaTH 115°7

44.19. BusHauTe KyTH ONYKJIOTO IIECTUKYTHUKA, AKIIO iXHiI rpa-
nycHi mipu BimHOCATBCA AK 3 : 4 :5:5:6: 7.

3HAUAITh KYTH OIMYKJIOTO I’ ATHKYTHUKA, SKITO KOXeH 3 HUX,
MOYMHAIOUN 3 APYroro, Oinbmmuii 3a momepenHin ma 10°.

Yu icHye ONyKJIMWN MHOTOKYTHHK, Y AKOTO cCyMa KYTiB JOpPiBHIOE:
1) 1080°; 2) 2100°? Axmo TakK, TO 3HANAITh, CKiJILKK B HHOI'O CTOPiH
i CKRiJIbKU miaroHaJiei.

Yu icHye ONMyKJIUN MHOTOKYTHUK, CyMa KYTiB SIKOTO JOPiBHIOE:
1) 2500°; 2) 1260°? dxmro Tax, To 3HAWIITh, CKIILKK B HLOTO BEP-
IIVH i CKiJIBKK miaroHaJei.

Kosxen i3 30BHINIHIX KyTiB MHOrOKyTHUKA AopiBHIoE 30°. 3HAHITH
KiJIBKiCcTB 11OTO CTOPIiH.

Yci 30BHIMIHI KyTM MHOTOKYTHHKA — OpsaMi. BusHaure Bua 1bOTO0
MHOTOKYTHHKA.

44.25. Yu icHye MHOTOKYTHHUK, Yy SAKOro KiJabKicTh miaronaJeit
TOPiBHIOE KiJIBKOCTi cTOpiH?

Cyma BHYTPIIIHIX KYTiB MHOTOKYTHHKAa B D pasiB OijbIilia 3a cymy
MOoro 30BHIMIHIX KYTiB, y3ATUX II0 OJHOMY IIPH KOMKHIi!l BepHInHIi.
CKiZTbKY BepIINH Yy MHOTOKYTHHUKA?

SHaNAITE KiJBbKICTh CTOPiH OIMYKJIOTO0 MHOTOKYTHHKA, AKIIO cyMa
MOro 30BHIIHIX KYTiB, y3ATUX II0 OJHOMY IIPW KOMKHill BEpIIHNHI,
Ha 1980° meHIIa Bi cymMu BHYTPilIHiX KYTiB.

B onykaomy m’atukyTHury ABCDE Bepuinuy B crojaydueHo piBHU-
MU MiK co000 AiaroHaJasaMu 3 JBOMAa iHIIWMU BeplniuHaMu. Bimomo,
mo £ BEA = Z/ BDC, ZABE = ZCBD. IlopiBHsliTe IepuMeTpPU YOTH-
puxkyTHukis ABDE i BEDC.
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O_) Bnpatu grs nobmopenns

44.29. AK i BM — BuUCOTH TOCTPOKYTHOro TpukyTHuka ABC. Bukopucro-
BYIOUHM IIOAi0OHIiCTHL TPUKYTHUKIB, JOBemiTh, 1m0 AK - BC = AC - BM.

i4 44.30. HaBkoJyi0 KOJIa OIMCAHO TPAIIeIlilo, IepuMeTp SKOI JOPiBHIOE
P cm. 3HaiigiTh cepemHIo JiHifo 1iel Tparmerrii.

| Tligzomyiimecs go bubuenns Hobozo mamepiany

\

44.31. 3HaligiTh MJIOIY IPAMOKYTHHKA 31 CTOpOHAMMU:

1) 5cmi 9 cm; 2) 2,1 om i 0,8 mm;
3) Temil om; 4) 4,1 om i 0,32 M.
44.32. 3uHaiigiTs MJIOITY KBajapaTa, CTOPOHA AKOrO JOPiBHIOE:
1) 7 cwm; 2) 29 mm;
3) 4,5 Mm; 4) g M.

Xummeba mamemamuxa

44.33. TpenakepHUil MaiifjaHunK, [0 Mae (GopMy HNPAMOKYTHHUKA 8,5 M
3aBAOBXKKHU i 3,5 M 3aBIMUPIIKY, IIOTPiOHO MOKPUTHU I'yMOBOIO IIJIHT-
KOIo, IIT0 Mae (PopMy KBagpaTa, HOBXKUHA CTOPOHU AKoro 50 cm.
Ckinbku rpoilieil O0yge BUTpPAYeHO Ha Ile, AKINO OJHA IIJINTKA KOIII-
Tye 50 rpH, a BapTicTh AOJATKOBMX MAaTepiasiB Ta yKJaJaHHSA CTa-
nosuTh 40 % Bix BapTocTi maMTKMU?

@ Likabi 3agaui — nomipkyi ogHaue

44.34. (HauioHnaavHa onimniada Bpasunii, 1983 p.) IloBeniTh, 1110 BCi TOUKU
KoJIa MOJKHa pO30MTH Ha ABI MHOMKHHU TaK, IO Cepela BepIINH
OyIb-AKOr0 BIIMCAHOTO B KOJIO IPSAMOKYTHOI'O TPUKYTHHKA 3HAM-
IYyThCS TOUKU 3 000X MHOMKWH.

§ 45. NoHATTA NNowWi MHOrOKYTHUKA.
Mnowa npsasMoKyTHUKaA

1. MoHATTA NnoLi MHOrOKYTHUKA.
OCHOBHI BnacTMBOCTI naoLy,

Bynb-aKuii MHOTOKYTHHK OOME)Ky€e HeAKy YacTUHY ILJIO-
muHu. 1{(0 4acTUHY NJIOIIMHU Ha3UBAIOTh BHYMPIULHbLOIO
oonacmiwo mrozokymuurxa. Ha manionky 45.1 BHyTpilIHIO
o6JacTs MHOTOKYTHUKA 3adapboBano. Bymemo poariamaTtu
MHOTOKYTHHUK Pa3oM 3 MOro BHYTPIIITHBOIO 00JIACTIO.
KoxxHOMY MHOTOKYTHHKY MOJKHA IIOCTABUTHU Y BiamoBin-
HICTh 3HAUYEHHSA HOTO NJouii, BBaAYKaOUM, IO ILJIOIIA MHOI'O-
KYTHHKA — Ile Ta YaCTUHA IUIOIIMHU, Ky 3aiiMae MHOTOKYT- Mau. 45.1
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HUK. IToHATTA mIoIii HaM BiJOMO 3 MOBCAKAEHHOTO KUTTA (IJIoIa KiMmHaTu,
IJIOIIA TOPOXY, IJIoIa apkyIna). TakosK 3 MOHATTSAM IJIONII BU O3HAIOMU-
JUCSA HAa ypPoKaxX MaTeMaTuKu B 5—6-xX KJjacax.

ChopMyII0EMO OCHOBHI 81ACMUBOCMI NJOULL:

1) nmioma KOKHOTr0 MHOTOKYTHHKA € TOTATHHUM YMCJIOM;

2) piBHiI MiXK C000}0 MHOTOKYTHMKM MAaIOTh PiBHi IJIONIi;

3) K0 MHOTOKYTHHK pPO30MTO HA KijJIJbKa MHOTOKYTHHMKiIB, TO #HOro
ILUTONIA OPiBHIOE CYMi ILIONI IIMX MHOTOKYTHMKIiB;

4) onMHNIIEI0 BUMipPIOBaHHA ILIONII € ILUIOIIA KBajapaTa 3i CTOpOHOIO,
III0 TOPiBHIOE OMMHMIII BUMipIOBAHHA MOBKHWHHU (TaKWil KBaaparT Ime
HA3WBAIOTh 00UHUYHUM KEadpamom).

vy

Hamnpugaaz, AKINO 3a OGUHUIIO BUMiPIOBAHHS NOBXKHUHHU B3ATH 1 ¢M, TO
BiATOBigHOIO OAWMHUIIEI0 BUMipIOBaHHS IJIOINI Oyae HJjoIa KBaapaTra 3i
croporoio 1 cm. Takuii kBagpaT mae miomy 1 cm? (YuUTaOTh: 00UH KEa0-
pamuuii canmumemp). IHIIIMU OTMHUIAMA BUMIiPIOBAHHA IOl € 1 MM2,
1 am2, 1 m2, 1 kM2, {1 110N AiJSHOK 3eMJIi BUKOPUCTOBYIOTH OJWHUILL
BUMipIOBaHHA ap i zekmap: 1 a = 100 m2, 1 ra = 100 a = 10 000 m2.

Ilnomy dirypu mpuiinsaTo mosHauaTHu JiTepoio S.

w 3HaUTH ILIOIIY MHOTOKYTHHKA, 300pakeHoro
HA MaJIIOHKY 45.2, SKIII0 CTOpPOHAa KJIITHHKY AOpiBHIOE 1 cM.

Pose’sa3anns. BHyTpimHA o6JacTh MHOTOKYTHUKA CKJIa-
IaeThbcA i3 MIICTHAAIATHA KJIITHHOK 3i cTopomoio 1 cm
3aBIOBMKKHU, ILJIOINA KOMKHOI 3 AKux — 1 cm?2, i yorm-
PbOX TPUKYTHUKIB, ILJIOIIA KOMKHOTO 3 AKHX ITOPiBHIOE
MMOJIOBUHI IOl KiaitTuaku. OT:Ke, miomia Qirypu

Maur. 45.2
S:16-1+4%=18 (cm2).

Bidnosiov: 18 cm?2.

2. Mnowa npsmokyTHuKa. lNnowa kBagpara

ILmonti meskmx ¢iryp moskHa 3HaxoguTu 3a (opmyaamu. Hanpmrian,
3 IomepenHix KjaciB mam Bimomo gopMysin O OOUMCIEHHS IJIOIL IIps-
MOKYTHUKA, KBagpara, Kpyra.

Teopema (mpo miomry npAMOKYTHuKA). Ilmoma S mpaAMOKyTHHEKA
3i cropoHamMu a i b o6uucaoeTrsca 3a popmyaow S = a-b.

HoBeneHHs I1iel TeopeMU € HOCUTH I'POMIBITKUM, OSHAMOMUTUCS 3 HUM
moxkHa B omatky 2 (c. 200).

Axmio cropoHu mpAMOKyTHHKA a = 1 amMm i b =6 cm, To S = 10 x
x 6 =60 (cM2), a AKImMO @ =8 Mib=+2 M, 10 S =8 -2 =16 = 4 (m2).
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Hacaigok. Ilmoma S KBaapaTa 3i CTOPOHOI0O @ OOUHMCIIIOETHCA 3a
dopmyaoro S = a2,

W KBagpar i npAMOKYTHUK MalOTh OZHAKOBI moiii. CTopoHa
KBaJaparTa OOpiBHIOE 6 cM, a omHa 3i CTOpPiH HNPAMOKYTHUKA B 4 pasu
OiybIma 3a iHIry. SHAUTH HepuUMeTP IPAMOKYTHHKA.

Posé’azanna. Hexait S, — miomma KBajgpara, S, — ILIOINA IPAMOKYTHH-
Ka, P — mepumMeTp IPIMOKYTHHUKA.

1) S, =S, =62 =36 (cm?).

2) Hexaii ogHa 3i cTOpiH IPAMOKYTHHKA MTOPiBHIOE X CM, TOJi iHIITa TOpPiB-
HIoe 4x cMm. 3a GHOpPMYJIOI0 ILJIOMII HNPAMOKYTHMKA MA€E€MO PiBHAHHS:
x -4x = 36, Tob6TO 4x2 = 36, 3BiAKHM x2 = 9.

Bpaxosytounu, mo x > 0, maemo: x = 3. OTKe, CTOPOHU IPAMOKYTHUKA
mopiBHIOIOTE 3 cMm i 4-3 = 12 (cm).

3) P =23 + 12) = 30 (cm).

Bionosiovs: 30 cm.

Hewwo npo BumiptoBaHHA nnow, 6yno BigomMo reomeTpam
A we DPawniye... 6arato TUCAYONITL TOMY.
3a 2-3 Tncadi pokiB 4O H. €. BaBUMIOHSIHW BXE BMIinu 06-
YMCNOBATU NIOLi MPSAMOKYTHMKA Ta Tpanewii y KBagpaTHUMX oguHuusax. EtanoHom o6-
YMCIEHHA nroL, Ana H1X OyB KBaapaT 3i CTOPOHOL), LU0 AOPIBHIOE OOVHULL LOBXUHM.

Ons obuncneHHs nnow, NpSAMOKYTHWKA, TPUKYTHUKA W Tpaneuii AaBHi €rMnTsHU
4000 pokiB TOMy BMKOpPUCTOBYBanu Ti cami oopmynu, Lo 1 MU 3apas.

Y «Havyanax» EBknig He BXvBaB TEPMiH «MioLla», OCKiNbKX Nig TEPMIHOM «dpirypay
MaB Ha yBa3i YaCTUHY NMOLMHM, L0 OOMeXeHa 3aMKHEHOIO MiHieto, To6To nnowy. EBknig
He nogaBaB pe3ynbTaT BMMIPIOBaHHS MIOLLi YACIIOM, a NOPIBHIOBAB MAOLLi pi3HUX diryp
MiXX cOBOI0, BMKOPUCTOBYIOUM TEPMIH «piBHOBENUWKi». Tak, Hanpuknag, y nepLlin kHW3i
«Havan» moxHa npoumTatm 3agady 16: «[lMapanenorpamu, WO MICTATbCA Ha PiBHUX
OCHOBAXx i MiX TUMWN camuMK NapanensHUMK, piBHoBenuki. loBeitb!».

Ak 1 iHWi BYeHi, EBKNig gocnigKkyBaB NUTaHHS NEPETBOPEHHS OAHMX qiryp B iHLUi, iM
piBHOBenuki. Tak, Hanpuknag, BiH po3B’a3aB 3agady npo nobynoBy KBagpaTa, piBHOBENU-
KOrO @aHOMY MHOTOKYTHUKY.

15 MosicHITb, Lo Take nrowa MHorokyTHuka. O CchopMynioinTe OCHOBHI BNACTUBOCTI MITOLL.
O CdpopmynitonTe Teopemy Npo MnroLLy NPsIMOKYTHUKa Ta Hacnigok 3 Hel.

§ Fosb ' sxims sagaui ma buxonaime bnpabu

ill 45.1. 3uaiigiTh IOy KBaJpaTa, CTOPOHA SAKOT'0 JOPiBHIOE:

1) 3 cm; 2) 5 mwm; 3) 12 cm; 4) 8 m.
45.2. 3uaigiTe, IOy KBajapaTa, CTOPOHA SAKOTO JOPiBHIOE:

1) 2 cwm; 2) 6 mwm; 3) 9 cm; 4) 7 M.
45.3. 3HaMgiTh MJI0IY NMPAMOKYTHHKA, CTOPOHU SIKOT'O JOPiBHIOIOTH:

1) 7Tcmi 9 cm; 2) 11 om i 4 gm.
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45.4.

45.5.

45.6.

Z

45.8.

45.9.

3HaAUAITh IJIOITY TPAMOKYTHHUKA, CTOPOHU AKOTO HOPiBHIOIOTH:

1) 8 cm i 6 cm;

2)10 om i 7 om.

IInoma npaMOKyTHHKa gopiBHIOE 12 cm2, a ogHa 3 HOro CTOpiH —
4 cv. 3HAHUIITHL iHITY CTOPOHY IPAMOKYTHHKA.

Oxua 3i cTOpiH IPAMOKYTHHKA OOPiBHIOE 5 cM, a HOro mjoima —
20 cm2. 3HaiTE iHITY CTOPOHY IPSAMOKYTHHKA.

45.7. (Ycno.) 3HaligiTh mJomli MHOTOKYTHHKiIB, 300pakeHMX Ha
MaJioHKax 45.3 1 45.4, AKIIO CTOPOHA KJIITMHKM AopiBHIoE 1 cMm.

Mai. 45.3 Max. 45.4

3HaAUOITh CTOPOHY KBajpaTa, ILJIOIIa SIKOT'0 JOPiBHIOE:
1) 4 cm?; 2) 25 om2.

3HaNOITh CTOPOHY KBajpaTa, ILIOIIa SKOT'0 JOPiBHIOE:
1) 9 am?; 2) 100 cm?2.

45.10. Posmipu ¢yr6oabuoro moasa 110 m x 70 m. Binpima um menina 3a

rexkrap ioro miora?

45.11. KBagpar i IpAMOKYTHUK MalOTh OAHaKOBi mioii. CTopoHa KBajpa-

45.12.

45.13.

45.14.

=

45.16.

Ta OOpiBHIOE 4 CM, a OfHA 3i CTOPiH IPAMOKYTHHKA — 2 cM. 3Hali-
IiTh iHINTY CTOPOHY NPAMOKYTHUKA.

IIpaMOKYTHHMK 1 KBagpaT MaloTh ogHakoBi miormi. OgHa 3i cTopin
NIPAMOKYTHHKA NOPiBHIOE 4 CM, a CTOPOHA KBajpara — 8 cM. 3HaM-
IiTh iHITY CTOPOHY HIPSAMOKYTHHKA.

SHAUITL IIJIOITY MPAMOKYTHMKA, OGHA 31 CTOPiH AKOro AOPiBHIOE
12 cMm, a miaromaap — 13 cwm.

Hiaronajp OpAMOKYTHHKA JOPiBHIOE 17 c¢M, a ogHAa 3 HOro CTOPiH —
8 cMm. 3HaAWAITH IJIOITY TPAMOKYTHUKA.

45.15. 3ualigiTe MOy KBajpara, AiaroHalb SKOr'0 JOPiBHIOE:

1) 8 cm;

2) d cm.

3HalOiTh IJIOINY KBagpaTa, AiaroHajlb SKOTO JOPiBHIOE 4x/§ CM.

45.17. ITlepumeTp IpAMOKYTHHKA 26 cM, a ogHa 3 Iioro cTOpiH Ha 5 cM

45.18.

Oinmbiia 3a immry. 3Ha#AITH CTOPOHY KBajpaTa, IO MAae€ TaKy caMy
ILJIOITY, SIK i IPAMOKYTHUK.

IIpaMoKyTHUK i KBagpaT MalOTh OAHAKOBI mioIrmi. Ilepumerp mps-
MOKYTHUKAa AopiBHioe 50 cM, a ogHa 3 oro cTopid Ha 15 cm Ginbia
3a immry. 3HAWIIiTH CTOPOHY KBajapara.
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45.19.

45.20.

45.21.

45.22.

45.23.

45.24.

45.25.

45.26.

45.27.

45.28.

45.29.

45.30.

45.31.

45.32.

23

45.34.

45.35.

138

SIK 3MiHMTBCA IIJIONTA IMIPAMOKYTHUKA, SKIIO:

1) ogHy 3 #10r0 CTOpPiH 30iMLITUTH BABiUi;

2) ogHY 3 MOr0 CTOPiH 3MEHIIUTH BTPUUi;

3) KOKHY 3i cTOpiH 36inbiiuT; B 4 pasu;

4) omHy CTOPOHY 30iJbINUTH BABiui, a iHIIy — v 5 pasis;

5) omHy 3i cTopiH 306imbiuTy y 12 pasiB, a iHITy — 3SMEHIIUTH BABiUi?
AK sMiHMTBCA IJIOINA KBaapaTa, AKIIO KOMKHY 3 HOro CTOpPiH:

1) s6inpmiuT; B 5 pasis; 2) SMEHIIUTHU BTPUYi?

(Yeno.) Y MoKy TH 1Ba He PiBHUX MisK c000I0 KBagpaTH MaTU OmHA-
KOBI mJorrfi?

1) Yu MOKyTh ABa He PiBHUX MisK cO00I0 MPAMOKYTHHUKU MAaTH
OIHaKOBi 1orri?

2) J[IBa IpAMOKYTHUKHN MAalOTh OJHAKOBI miori. Yu MoiKHa cTBep-
IKYBaTH, 1[0 BOHU PiBHi?

3) lIBa IpAMOKYTHUKHN MAalOTh OJHAKOBI miori. Yu MoiKHa CTBep-
IKyBaTW, IO BOHMW PiBHi, AKINO OAHA 3i CTOPiH IepHIOTro
NIPAMOKYTHUKA TOPiBHIOE CTOPOHIi iHIIOTO?

Cropouu kBazpariB 15 cm i 17 cm. BusHauTe cTopoHy KBazgpara,
MJIOINA AKOr0 JOPiBHIOE PiSHUII IJIOIN ITMX KBaaparib.

Croponu KBagpariB 8 nm i 6 nm. Busumaure cTopoHy KBajapara, ILIO-
Ia SIKOro JOPiBHIOE CyMi MJIOHT ITMX KBaapaTiB.

IIpaMokyTHUK, cTOPpOHU AKoro 8 M i 6,5 M, pospisanu Ha KBagpaTu
3i croponoio 0,5 M. CKifbKHU yTBOpHJOCS KBaapariB?

3HaNgiTh ILJIOIIY KBajapaTa, OMMCAHOTO0 HaBKOJO KOJIa, pamgiyc sKO-
ro 1.

3HaANOITh CTOPOHU NPAMOKYTHHKA, SKIMO BOHU BiJHOCATHCA AK
3 : 4, a nmioma gopisHioe 108 cm2.

3HaWOiTHL IIepuMeTpP HPAMOKYTHHKA, SKIMO HOT0 IJIOIIA AOPiBHIOE
24 cm?, a ogHa 3i cTopiH y 1,5 pasa 6inbina 3a iHmy.

BicexTpuca AM kyta npamokyTHuka ABCD noginsie cropony BC ma
Bizmpisku BM =3 cm i MC = 5 cMm. 3HAUAITE IOy MPAMOKYTHHKA.
BicexTpuca BK xkyra npamorkyTHuka ABCD moninsie cropouny AD Ha
Bifgpisku AK = 7 cm i KD = 5 cm. 3HalAITh IJIOIY IPAMOKYTHHKA.
OpHa 3i cTOpPiH IPAMOKYTHMKA Ha 3 cM OijbIia 3a iHIITy, a AiaroHajb
NIPAMOKYTHHKA AOPiBHIOE 15 cM. SHANMITH IOy MPAMOKYTHHKA.
OpHa 3i cTopiH IPAMOKYTHHKA JOPiBHIOE 7 CM, a H1OTO AiaroHaJib Ha
1 cMm GisbImia 3a iHIIIY CTOPOHY. SHAWAITH ILIOINY IMIPAMOKYTHHUKA.

45.33. Ha mamionky 45.5 ABCD — mpsIMOKYT- K

HUK, M — cepemuua Bigpiska AK. IoBenitsb,
o Sypep = Sakp: B C

BigmorenHs 10T IBOX KBaApaTiB JOPiBHIOE 5. Wi
3HAUIITh BimHOINIEHHA iXHIX IIepUMeTpiB.

Bigmomienus mepuMeTpiB ABOX KBajaparis
mTopiBHioe 3. 3HaAWAITH BigHOIIeHHA ixHix A D

IJIOIII. Maix. 45.5
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O_) Bnpatu grs nobmopenns

45.36. Cyma KyTiB OZHOTO OIIYKJOTO MHOTOKYTHHUKA MOPiBHIOE CYyMi KYTiB
iHIIIOTO OIMYKJIOTO MHOTOKYTHHKAa. UM MOYKHA CTBEPAKYBATHU, IO
MHOIOKYTHUKN MAIOTh OJHAKOBY KiJbKicTh cTOpim?

45.37. IoBeniTh, 1110 HABKOJIO HapaJiejiorpaMa, SKuii He Ma€e IPIMUX KYTiB,
He MOJKHA OIMCATU KOJIO.

‘ Tligzomyiimecs g0 bubueHns Hobozo mamepiany

45.38. HakpecaiTtes Oyab-AKHM ImapaJjejorpaM, y SIKOTO OJHAa 3i cTOpiH
IOopiBHIOE 5 cM, a BHCOTAa, IO IIPOBeAeHa Mo Iriei cTopoHU, — 3 CM.

Kummeba mamemamuxa

45.39. Baceitn mae (popMy IPAMOKYTHOI'O HapaJieelinena, JOBXKUHA AKOT0
mopiBuioe 50 M, mupmHa — 25 M i raubuna — 4 M. CKiIbKY IIJINTOK
KBagpaTHoi popmu poamipom 50 cm x 50 cm mOTPiOHO A OOJIHITIO-
BaHHS OHA Ta CTiH Oaceiny?

@ Likabi 3agaui — nomipkyi ograue

45.40. IleuTpu TPhOX PiBHUX MixK c000I0 KiJl € BepIImHAMU PiBHOCTOPOH-
HbOTO TpuKyTHuUKA. Ili Kojsla He MAOTh CIiMIBHUX TOYOK. CKiIbKH
icHye Kij, AKi MaloTh B0BHIIIHi# a00 BHYTPIIIHiN TOTHK i3 TphoMa
muMu KoJyamu?

§ 46. MNnowa napanenorpama

Teopema (mpo miomry mapaJjesgorpama). Ilmomia mapaJjexorpama
JOPIiBHIOE TOOYTKY HOr0 CTOPOHHM HA BHCOTY, IPOBEIEHY 0 IIi€l
CTOPOHHU.

Jogedenns. Hexait ABCD — poBinbHUI napasenorpam, BM — iioro Buco-
Ta (May. 46.1). JoBememo, IO ILIOIINY S mapaJiejorpaMa MOMKHa OOUNCIUTH
3a (opmyinoo S = AD - BM.

1) IIpoBegemo Bucoty CN nmo mpamoi, III0 MicTUTh cTOpoHY AD mapaJie-
aJorpama ABCD. B C

2) /BAM = ZCDN (ak BiAmOBigHI KyTu mpu Imapa- [
adeabHUX upamMux AB i CD rta ciunii AN). Tomy
ABAM = ACDN (3a rimmoTeHys0i0 i rocTpuM KyTOM).

3) ITapanenorpam ABCD ckinamaeTbcsa 3 Tpamerrii

MBCD i tpukyrauka BAM, a npamokyTHuk MBCN — O In
3 rpameriii MBCD i tpukytHuka CDN. OCKinbKU TPU- A M D N
kytauku BAM i CDN wmix coboio piBui, To piBHI Maur. 46.1
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TaKO iXHIi mJjoIri, a Tomy piBHMMU € mjomnii mapaJjeaorpama ABCD Tta
npamoryTauka MBCN.

4) Ilmomia mpamokytHuka MBCN npopiBuioe MN - BM. Ane AM = DN,
a romy MN = AD. Orxxe, S =AD-BM. B

3ayBasKUMO, IO KOJHU OCHOBa BucoTu BM — Tourka M — 30iraerncsa
3 TOuKoi0 D abo Je:XKUTh Ha MPOAOBXKEHHiI cTopouHu AD, TO mOBeNeHHs Teo-
peMu € aHaJOTiuHNM.
Y sarajpHOMY BUTJISAAL (POPMYJIY ILIOIIL S mapaJjejorpaMa MOMKHA 3aIll-
caTu Tak:
S =ah,,

e @ — CTOpPOHA IapaJjeJjorpama, h — BHCOTa, IPOBeAeHAa 0 Hel.

a

@_ﬂw HoBecTu, mo BucoTu pomba, mpoBeneHi 3 ommHiel BepmuHM,

MixK co06010 piBHi. B C
Ilosedenns. Hexat ABCD -— pganmit pom06, BM
i BN — ioro Bucotu (man. 46.2). Ockimbku pomO N
€ ImapaJjieJIorpaMoM, TO

S,scp = AD - BM = DC - BN. A=y D
Ane AD = DC, tomy BM = BN. & Mau. 46.2

@_‘ﬂm IlepumeTp mapajejorpaMa HopiBHIOE 36 cM, a iforo BHCO-
™ — 4 ¢cM i 5 cM. SHaiiTu IOy ImapajejorpaMa.

Posg’asanns. 1) Hexart ABCD — panuii mapajesorpam, BM = 4 cm
i BN = 5 c¢m — #ioro Bucotu (Mai. 46.2).

2) P,pcp = 2(AD + DC). 3a ymosoio 2(AD + DC) = 36, tomy AD + DC =
= 18 (cm).
3) Hexait AD = x cm, Tomi DC = (18 — x) cm.
4) 3a popmysaMu ILJIOIII IapaJjejorpaMa:
S, pep =AD - BM a6o S5, = DC- BN.
Tomy maemo piBHauHA: X -4 = (18 — x) - 5.
Tobto 4x = 90 — 5x; sBigxu x = 10 (cm).
5) Toxi S = 10 -4 = 40 (cm2).
Bionosiov: 40 cm2. W

[([? Cdhopmyntonte 11 4OBEAITE TEOPEMY NPO NSIOLLY Napanenorpama.

o
§ Fosb'sxims sagaui ma buxonaime bnpabu

E] 46.1. Cropona mapaJjiesorpaMa JOPiBHIOE a, I — BHCOTa, IIPOBEIEHA 0
miei cropoHu. 3HANAITE IIJIOIIY HapaJjejorpamMa, SIKIIo:
1)a=6cm, h =5 cm;
2)a="Tnam, h =3 om.

46.2. CropoHa mapaJiejorpamMa OOPiBHIOE a, I — BMCOTA, IpPoOBeAeHa MO0 Iriel
CTOPOHHU. SHANIITEL ILJIOINY IIapajejorpama, SAKIIo:
1)a=5cwm, h =4 cm; 2) a =6 om, h = 8 gm.
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46.3. Ilnoma mapasesorpama gopiBHIOE 24 cm2, a ogHa 3 IIOTO CTOPiH —
6 cm. 3HaliiTh BUCOTY mapaJejiorpamMa, IMPOBeIeHy A0 IIiel CTOPOHM.

46.4. I1noma mapaiesorpama — 18 am2, a ogHa 3 II0OTO BUCOT JOPiBHIOE
3 M. S3HAWAITH JOBXKUHY CTOPOHU, A0 SKOI IMPOBEAEHO ITI0 BHUCOTY.

i2 46.5. JliaronaJyibp mapaJejiorpamMa 5 CM 3aBAOBMKKU HEPIEHANKYJIAPHA
IO CTOPOHHU IIapaJjeJjiorpaMa, II0 AOPiBHIOE 6 cM. SHAWAITHL IIJIOIIY
mapaJieJorpama.

46.6. CropoHa mapaJjiejiorpaMa 8 CM 3aBAOBXKKHU IEPIEHIUKYJIAPHA IO
miaroHaJIi mapaJiejorpaMa, IIfo JOPiBHIOE 5 cM. SHAHAITE ILJIOIY IIapa-
Jejiorpama.

46.7. 3uaiigiTe mioii ¢iryp, sooparenunx Ha MadoHKax 46.3 i 46.4, akmio
CTOpOHA KJIITHHKU mopiBHIoe 0,5 cMm.

B

c N K
: > x
M L

Max. 46.3 Man. 46.4

46.8. 3uaiigiTe oI ¢iryp, sobpaxenunx Ha MaaoHKax 46.5 i 46.6, AKImo
cTOpoHAa KJITMHKH gopiBHIOE 0,5 cMm.

U

Mau. 46.5 Mau. 46.6

46.9. Ongua 3i cTopim mapaJjesiorpaMa mopiBHIOE 6 cMm, a BucoTa, IIpoBefeHa
o iHIIIO1 cTOpoHMU, — 4 cM. SHAUAITH ITepUMeTp IIapaJejorpaMma, AKIIT0
fioro miomia gopiBHIOE 36 cM2.

46.10. Ilnoma mapaiesorpama gopiBHioe 48 cm2. OzHa 3 Horo cTopiH —
8 cM, a ogHa 3 BucoT — 4 cM. S3HAHAITH HePUMETP IapajeiorpaMa.

i3 46.11. Croponu mapaJeyiorpamMa IOpiBHIOIOTHL 4 cm i 5 cm. Bucora,
IpoBeJieHa OO MEHIIIOI CTOPOHU, NOPiBHIOE 3 cM. 3HAWAITH BHUCOTY,
MIPOBEJIEHY A0 OiJIbIIIOI CTOPOHMU.
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46.12. OpHa 3i cTOpiH mapaJieorpama IOpPiBHIOE 8 ¢cM, a BuCOTa, IIPOBeEJe-
Ha 10 Hei, — 6 cM. S3HAHAITE APYTYy CTOPOHY mapaJjejiorpaMa, AKIIO
BHCOTAa, IIPOBEJeHa OO0 Hei, mopiBHIOE 4,8 cMm.

46.13. Croponu mapaJjesorpama mopiBHoOTHL 10 cm i 12 cm, a #oro roc-
Tpuit KyT — 30° 3HAUAITH IJOITY HapaJjejorpama.

46.14. Cropoua pomba mopiBHIOE 4 c¢M, a oguH 3 Horo KyrtiB — 150°. 3uaii-
IiTh miory pomoba.

46.15. Bucora mapaJjesiorpaMa BTPHYi OiJIbIlIa 3a CTOPOHY, M0 SIKOI BOHA
npoBemeHa. 3HAUIITHL IJ0 BUCOTY, SKIIMO ILJOINIA IIapaJejiorpaMa
nopisaIOE 12 cm2.

46.16. CropoHa mapaJiejorpama B 5 pasiB 0ijblIlia 3a BUCOTY, IIPOBEIEHY [0
Hel. 3HAHOITEL I[I0 CTOPOHY, SKIIO ILJIOINA IIapajejiorpaMa AOPiBHIOE
45 cm2.

46.17. Ilepumetp pomba mopiBHIOE P cM. 3HAHUIITEH HOT0 IIJIOIY, AKIIO OJHA
3 miaromaJjieii poM0Oa yTBOPIOE 31 CTOPOHOIO KYT 75°.

i4 46.18. IBi cTopoHu mapaJiejgorpaMa AOpPiBHIOIOTH 8 cm i 12 cwm,
a cyMa IBOX HMOr'0 BHUCOT, ITPOBEIEHUX 3 ONHi€l BepIIMHU, HOPiBHIOE
15 cMm. 3HaligiTs MOy IIapaJejaorpama.

46.19. JIBi BucoTH mapaJiejorpamMa JOPiBHIOIOTH 2 cM i 3 ¢cM, a cyMa ABOX
tioro cymizkHMX ctopid — 10 cMm. S3HAKHAITH MOy Hmapajejorpama.

46.20. Bucoru nmapaJjesorpamMa JOPiBHIOIOTL 8 ¢cM i 6 ¢cM, a KyT MiK HUMU —
30°. BHa#AITh IJIOITY mapaJeJjorpama.

46.21. [IBi cTopoHu mapaJjejorpama TOpPiBHIOIOTH 8 cMm i 5 cm. Yu morke
Moro mJjoIria JAOpPiBHIOBATH:
1) 41 cm?;
2) 40 cm?;
3) 39 cm?2?

46.22. Croponu mapaJiesorpaMa MopiBHIOIOTh 9 cMm i 12 c¢cM, a ogHa 3 iioro
BUCOT — 6 cM. 3HalAiTh iHITy BuHcOTy mmapaJjeiorpama. CKimTbKu
pos3B’sa3kiB Mae 3amaua?

@ Bnpatu gad nobmopenns

46.23. Cyma KyTiB OZHOI'0 3 MHOTOKYTHUKIB Ha 540° 6iibIlIa 3a cymMmy KyTiB
iHIoro MHOroKyTHHKA. Ha CKiJbKM OijbIlle BepPINNH Yy IIEPIIIOrO
MHOTOKYTHUKA, HiK y Apyroro?

46.24. Cepenunu cTopiH pomOa IOCJHiZOBHO CHOJYYEHO Bigpiskamu.
OOUYUCJIITE IJIOIY YOTUPUKYTHUKA, II[0 YTBOPUBCS, AKIIO AiaroHaJi
pomb6a mopiBHIOIOTE 6 cm i 10 cwm.

Tligzomyimecs g0 bubueHns Hobozo mamepiany

46.25. HakpecJaiTh OABa HepiBHMX MisK c0000 TPUKYTHHUKM, Y KOXKHOTO
3 AKUX ONHA 3i CTOpiH MOpiBHIOE 4 CcM, a BHCOTH, IPOBEJEHI OO IMUX
cropiu, — 2,5 cM.
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Xummeba mamemamuxa

46.26. BigHoIlleHHs BHUCOTH 0 MINPUHU €KPaHa
TeJeBizopa mopiBuioe 9 : 16. [Hiaromanb
eKpaHa TeJjieBizopa — 32 mooiMu. SHAUIITD
IIMPUHY €KpaHa B CAHTHMETpaX, SAKIIO
1 groiim = 2,54 cMm.

@ Likabi 3agaui — nomipkyi ograue

46.27. (3adauva anv-Kopadxu.) 3HalifiTh MJIONIIYy IPAMOKYTHUKA, OCHOBA
SIKOTO BABiui OisbIia 3a BHCOTY, a IIJIOINA YKMCEJBHO JOPiBHIOE HEpU-

1

MeTpy!.

§ 47. Nnowa TpUKyTHUKA

Teopema (mpo 1oy TPUKYTHHKA). IlIomia TPUKYTHHKA HOPiB-
HIOE IOJIOBHHI TOOYTKY HOro CTOPOHHM HA BHCOTY, IPOBEdEHY 0
i€l cTOpoHH.

Jloeedenns. Hexat ABC — poBisbHUUN TPpUKyTHUK, BH — ioro Bmcora
(mai. 47.1). JoBenemo, III0

1
Sisc =5 AC- BH. B, D

1) ITIpoBegemo uepes BepiiuHy B mpamy, mapaJiesib-
Hy AC, a uepes Bepmimay C — mpaMy, IapajejabHy
AB. Opep:xumo mapagenorpam ABDC. Y o

2) AABC = ADCB (sa TproMma ctopoHammu). Tomy H
S, spc = 28 4pc» 3BLIKHT Max. 47.1

1
SABC = 5 SABDC'

3) Ockimbrn S, 5. = AC * BH, 10 S, 5. = %AC BH. ®

VY szarajgpHOMY BUIVISAL (DOPMYJY ILJIOII[I TPUKYTHUKA S MOMKHA 3aIlKca-

TH TaK:

1
S = Eaha,

Jle @ — CTOPOHA TPUKYTHMKA, i, — BHCOTAa, IIPOBeJeHa 1o Hei.

1 OcnoBoro i BucoTow anb-Kopam:xyu HasuBaB JBi CTOPOHM IMPAMOKYTHHUKA.
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Hacaigok 1. Ilmoma mpAMOKYTHOTO TPUKYTHHKA TOPiBHIOE IIOJIO-
BUHI JOOYTKYy KaTeTis.
.

Hacnaigoxk 2. Akmio cropoHa OJHOTO TPUKYTHHKA TOPiBHIOE CTO-
POHi Apyroro, To IJOIIi TAKUX TPMKYTHHMKIB BiTHOCATHCA AK iXHi
BHCOTH, IIPOBEJEHi A0 IIMX CTOPiH.

r

Hacaigox 3. fAkmo BuMcoTa OQHOTO TPUKYTHUKA TOPiBHIOE OXHIiil
3 BHCOT IPYroro TPMKYTHHMKA, TO ILIONII IIMX TPUKYTHHUKIB BigHO-
CATHCA SIK CTOPOHM, O SIKMX IIPOBEIEHO I[i BMCOTH.

v

@.‘m HoBecTu, 1110 KOJIM KYT OJHOTO TPUKYTHUKA HOPiBHIOE KYTY
IPYTOoro TPUKYTHUKA, TO ILIOINI ITMX TPUKYTHUKIB BigHOCATHCA SK MOO-
OYTKHU CTOPiH, IO YTBOPIOIOTH Ieii KYT.

B B,

A H C A, Hy C
Mau. 47.2

Hosedennsa. Posrnaremo TpukyTHuKN ABC i A B,C,, y axkux LA = LA,.
IIposenemo Bucotu BH i B{H, (man. 47.2).
1
—AC-BH
S AC-BH AC BH
1) Maemo: ABC _ 2 = =

A1B1Cy %Alcl.Blﬂl AC-BH, AC BH,

2) AABH ~ AA,B,H; (aK OpAMOKYTHi, 3a roctpum Kyrtom). Tomy

BH AB

B H, ) AlBl.

3) Maewmo: Sanc = AC : AB = AC-AB .
SAlBlcl ACG AB AC-AB

@.‘W 3HAUTH ILJIOITY PiBHOCTOPOHHLOTO TPUKYTHUKA 3i CTOPO-
HOIO a.

Poss’aszanusa. Hexait AABC — piBHOCTOPOHHIM 31 CTOPOHOIO @ 3aBIOBIKKH.

. 1 .
Toni S, 50 =§a-ha. Y piBHOCTOPOHHBOMY TPUKYTHUKRY h, = m,, ne m, —
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Meniana. Ane m, =i (§ 86, npurnan 4), Tomy it h, =¥. Or:xe,
1 a3 a2\/§

Sipc=—a ——= .
2 2 4

Bidnosidv: . n

a3
4

m CTopoHN TPUKYTHHUKA MOPiBHIOIOTE 8 cMm, 15 cm i 17 cm.
3HalTU BUCOTY TPUKYTHHKA, IIPOBEAEHY M0 HaWOiIbIITOl HOT0 CTOPOHU.

Posé’aszannsa. Ockinbku 172 = 82 + 152 (289 = 289), To, 3a TeopeMoIo,
obepuenoio m1o Teopemu Iliparopa, TPUKYTHUK € MPAMOKYTHUM. [Ipamuii

KYT JEXXUTh IIPOTU CTOPOHU, IO AopiBHIOE 17 cMm.
Cxopucraemocsa maaoakoMm 47.3. Hexaii ¢ = 17 ecm —
rimorenysa, b=8 cmi a = 15 cM — KaTeTu TPUKYTHU-

Ka, h, — iioro Bucora. 3Haiigemo h,. b
IInomy mMbOTO TPUKYTHUKA MOXKHA 3HAWTH 3a POPMY- h,
1 1
naMH:S=Ea-baﬁoS=§c-hc. a
Mai. 47.3

Tonxi %a -b= %c - h,, TOOTO ab = ch,, 3BigKuU h, = a_b.
c

3-15

Orxe, maemo: h, = = 7— (cm).

17

Bidnosidv: 7i CcM.
17

@ CchopmyntoinTe 1 OBEAITL TEOPEMY MPO Moy TpukyTHUKa. O CchopmynioliTe Hacnia-

o

K1 3 TEOPEMU NPO MIOLLY TPUKYTHUKA.

§ Fosb ' sximo sagaui ma buxonaime bnpabu

=

47.2.

47.3.

474.

47.1. CtopoHa TPpUKYTHHKAa OOPiBHIOE @, h — BHCOTa, IpoOBeIeHa I0
miei cropoHu. 3HAHAITE IOy TPUKYTHUKA, AKIIO:
1)a=9cm, h =6 cm; 2)a=4 oM, h =7 om.

Hexaii a — cTopona TpuKyTHUKAa, I — BHUCOTa, IIPOBeAeHa MO IIiei cTo-
poHu. 3HAHAITh IJOITY TPUKYTHUKA, SKIIO:
1)a="7om, h = 3 om; 2)a=5cMm, h =2 cwMm.

SHANAITh IJIOIY NPAMOKYTHOIO TPUKYTHIUKA, KATETU AKOT0 JOPiBHIO-
IOTh:
1) 5cemi 4 cm; 2) 8 om i 7 gm.

3HaAUOITHL IJIOIY MPAMOKYTHOTO TPUKYTHHKA, SKIITO HWOTO KaTeTu
JIOPiBHIOIOTh:
1) 6 cm i 2 cm; 2)9 oM i 4 om.
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i2. 47.5. Ilnoma TPpUKYTHUKA AOpiBHIOE 36 AM2, a omHA 3 HOT0 BHCOT —
8 M. 3HaHITHL JOBXKUMHY CTOPOHM, A0 AKOI IIPOBEJEHO I[}0 BHCOTY.

47.6. Ilnoma TpukyTHHKA AopiBHIoe 20 cM2, a ogHa 3 iforo cTopi — 8 cM.
3HaNAiTh BUCOTY TPUKYTHHKA, IIPOBEAEHY JO Iliei CTOPOHMU.

47.7. 3uaiigits nioiri Giryp, 3o0parkeHux Ha MaJOHKax 47.4 i 47.5, aximo
CTOpOHA KJITMHKU mopiBHI0E 0,5 cMm.

M
B k
A C K L

Mau. 47.4 Mai. 47.5

47.8. 3uaiigite miolrli ¢iryp, sooparkeHux Ha MaJaoHKax 47.6 i 47.7, aximo
CTOpOHA KJITMHKHN mopiBHioe 0,5 cwm.

E
& /C
D F A B

Max. 47.6 Mam. 47.7

47.9. Biuna cTopoHa piBHOOEAPEHOr0 TPUKYTHUKA MOPiBHIOE 5 CM, a BHCO-
Ta, MPoBeJeHa A0 OCHOBU, — 3 CM. SHAUAITH IJIOITY TPUKYTHHUKA.

47.10. OnuH 3 KaTeTiB IPAMOKYTHOTO TPUKYTHUKA TOPiBHIOE 7 CcM, a Timo-
Ternys3a — 25 cM. S3HAWIITh IJIOITY TPUKYTHUKA.

i3 47.11. TinmoTenysa piBHOGEAPEHOTO IPAMOKYTHOTO TPUKYTHUKA
IopiBHIOE 8 cM. SHAWAITH IJIONITY TPUKYTHUKA.

47.12. Bucora piBHOOEAPEHOTO MPIMOKYTHOTO TPUKYTHUKA, IIPOBEJIeHA IO
rimorenysu, mopiBHIOE 6 cM. SHAUAITH ILIOIY TPUKYTHUKA.

47.13. 1) ITiaronasi pomb6a mopiBHIOIOTE 8 cM i 10 cMm. 3HaA#AITH TLIOIITY poMoba.

o= 2) BukopucToByioun (GpopMyJ Iy IOl IPAMOKYTHOI'O TPUKYTHUKA,
BUBeZiTH (hopMyJy ILIomi pomOa depes ioro miaronani d, i d,.

47.14. 3uaigiTe miaoiry poMmoa, giaroHaji AKoro mopiBH0Th 12 cM i 6 cMm.
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47.15.

47.16.

47.17.

47.18.

47.19.

47.20.
47.21.

47.22.

47.23.

47.24.

“

47.26.

47.27.

47.28.

47.29.

Y npamokytaury ABCD BD = 10 cm. Bepmuaa B BigmajseHa Bin
npamoi AC Ha 3 cM. 3HalAiTh myoIli TpuKyTHuKa ABC i TpsaMoKyT-
Huka ABCD.

CropoHa TPUKYTHHUKA BABiui OGijnbIlla 3a BUCOTY, IPOBEAEHY IO
Hei. 3HaAHIITH I[I0 CTOPOHY, AKIIO ILJOIIa TPUKYTHHKA — 16 cm2.

Bucora TpukyTHUKA B 4 pasu Oi7bIlla 3a CTOPOHY, MO AKOI BOHA IPOBeE-
JeHa. SHAHAITh I[f0 BUCOTY, SKIIO ILJIOIA TPUKYTHUKA JopiBHIOE 18 cvm2.

Ha crtopori AC tpurkyrEurka ABC, mioma sSKoro gopiBHIOE 12 cm2,
y3saTo Touky D Tak, mo AD : DC =1 : 2. 3Ha#igiTh OJIOIII TPUKYT-
HukKiB ABD i DBC.

Ha croponi AB TpukyTtauka ABC, mioma axoro mopisaioe 20 cm2,
ya3aro Touky K tak, mo AK : KB =1 : 3. 3HalifiiTh ILJIOIIi TPUKYT-
HukiB ACK i CKB.

ABCD - rpaneuis, AD || BC. Hosegits, mo S,qp = S,pp-

¥V piBHOOEIpEHOMY TPUKYTHHUKY BHCOTA, IpOBeJeHa A0 0iuHOi cTOpo-
HU, OiauTh ii Ha Bigpiskm 4 cMm i 1 cM, IMOYMHAIOUM BiJ BepIINHU
KyTa MiK OiYHMMM CTOpOHAMM. SHAUAITH IJIOIY TPUKYTHHUKA.

Y piBHOGeApeHOMY TPUKYTHUKY BUCOTa, IpOBedeHa A0 OiUHOI cTO-
pouu, miauThk ii Ha Bimpisku 4 cMm i 6 cM, TOUMHAIOYM BiJ BepHINHU
IIPpX OCHOBi. SHANIITH IJIOIY TPUKYTHUKA.

Karetu mpaAMOKYTHOTO TPUKYTHUKA JOPiBHIOIOTL 6 cM i 8 cm. 3Haii-
IiTh BHCOTY, IIPOBEAEHY A0 TiloTeHy3u.

Kareru npAMOKYTHOTO TPUKYTHHKA OOPiBHIOIOTHL 7 cM i 24 cwM.
3HaNAITL BUCOTY, IPOBEAEHY 0 TilOTEeHY3MU.

47.25. Y OpAMOKYTHOMY TPUKYTHUKY TOYKA MOTHUKY BIIMCAHOTO
KoJIa OiJNTh TioTeHy3y Ha Bifpiskm 9 cMm i 6 cMm. 3HAWIITDL TJIOIY
TPUKYTHUKA.

Y IpAMOKYTHOMY TPUKYTHUKY TOUYKA JOTUKY BIMCAHOTO KOJIA OiJIUTH
KaTeT Ha Bifpisku 3 cMm i 5 cM. S3HAHAITEH ILJIOITY TPUKYTHUKA.

[Bi cTOpOHN TPUKYTHUKA JOPiBHIOITL 4 ¢cM i 6 cM. Yu mMoike mJioria
TPUKYTHUKA JOPiBHIOBATHU:

1) 11 cm2; 2) 12 cm?; 3) 13 cm?2?

Bigpisku AB i CD meperunamoTbca B Toulli O, AKa € cepeguHOIO
Bigpiska AB. 3uHalifiTh BigHoIIeHHA oIl TpuKyTHUKiB AOC i BOD,
armo CO = 3 cm, DO = 6 cMm.

MN — cepenusa giniag tpukytauxka ABC, M € AB, N € AC. 3HaimiTs
BigHOIIeHHA mJonl TpukyTHukiB AMN i ABC.

@ Bnpabu g nobmopenns

47.30.

47.31.

HaBkoso KoJsa, pamiyc ssKoro mopiBuioe 3 cM, OMHCAHO KBajapar.
3HaliTh mepuMeTp i IJIOIy KBajapara.

BicexTpuca KyTa mIpAMOKYTHUKA MiJIUTh HOro giaroHajb y BigHO-
mrerHi 1:2. 3HAUAITh MJIOITY IPAMOKYTHUKA, SKIINO HOT0 IIEPUMETP
IopiBHIOE 48 cMm.
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47.32. HaxkpecJiTh Tpalellio, 0OCHOBU AKOI JOPiBHIOIOTL 5 ¢cM i 3 ¢M, a BuCO-
Ta — 4 cM.

Xummeba mamemamuxa

47.33. YasyuHa Tpyba Mae KBaApaTHUI IepeTuH, ii 30B-
HIIlTHA mIupuHa AopiBHIOE 25 cM, TOBIIWHA CTi-
HOK — 3 cM. fIxa Maca OZHOrO HOTOHHOTO MeTpa
Tpy6u? I'ycTuHA 4aByHY CTAHOBHUTH 7,3 I/cMS.

@ Likabi sagaui — nomipkyi ograue

47.34. Cri"a 3,5 M 3aBBUIIKU BigKHAA€ TiHb BiJf COHIIA 5 M 3aBIOBXKKIU.
Omerkcauap CemeHoBud, 3picT sxoro 1 m 75 cM, cToiTh Ha BigcTrani 10 M
Bim Kparo TiHi. fIKy HaliMeHINy KiJBKiCTh KPOKiB BiH Mae 3poOuTwu,
11100 IIOBHICTIO IIOTPAIIATH B TiHb, SKIIO JOBXKMHA Horo Kpoxky 0,5 m?

§ 48. Mnowa Tpaneuii

Teopema (mpo miomny Tpamnerii). Ilmoma Tpamenii mopiBHIOE
IOOYTKY miBCyMHu il OCHOB Ha BHCOTY.

Ilogedenns. Hexatt ABCD — nmoBinbHa Tpamelliss 3 OCHO- B C N
Bamu AD i BC, BK — ii Bucora (mai. 48.1). IloBexemo, 110 H
IJIOITY Tpamelrii S MoKHaA 3HAWTHU 3a (POPMYJIO0:

AD + BC -
S = — BK. AR D

1) Hiaronans BD posabuBae Tparelliio Ha JBa TPUKYTHU- Maur. 48.1

ku ABD i BDC. Tomy S =S,z + Sgpe-

2) BK — Bucora tpukyTHuka ABD, Tomy S,z = %AD - BK.

3) IIposememo y Tpameliii Bucory DN, BoHa € i BHCOTOIO TPUKYTHUKA
1
BDC, tomy S = EBC -DN.
4) DN = BK (ak Bucotu Tparmerii). Or:xe,

S:SABD+SBDC :%ADBK+%BCDN:ADBK+BCZBK _

_(AD+BC)BK _ AD+BC
2 2
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O
Y saraapHOMY BUTJIAAL (GOopMyay WIJOINi Tpamerii S MOKHa 3anucaTu
Tak:
a+b

2

S:

-h, ne a i b — ocHoBu Tpamerii, A — ii Bucora.

Hacaigok. ILmoma Tpamnemnii mopiBHIOE TOOYTKY il cepeaHBOI JriHIii
Ha BHCOTY.

W V rpanenii ABCD (AD | BC), AD = 8 cm, BC = 5 cwm,
=12 ecm, LA = 30°. 3HalTH MOy TpameIrii.
P036 a3annsa. 1) Ilposememo y Tpamernii ABCD Bucory BK (mamn. 48.2).

AB
Y AABK (LK = 90°) BK :7 (3a BJIaCTUBiCTIO KareTa, IO JIEKUTD

nporu Kyta 30°). Orsxe, BK = % =6 (cm). B C
AD + BC 8+5 9 o

2) Sypep =y BK=26=39 (ewd). A8 [ \,

Bidnosidv: 39 cm2. Mau. 48.2

W Ilepumerp Tpamnerrii 60 cm, a ToOuKa JOTUKY BIIMCAHOTO KOJa Ii-
JIUTH OAHY 3 OiUHMX CTOPiH Ha BiApiskm 9 ¢M i 4 cM. 3HATTH ILIOIY TPaIeIlii.

Posé’sazannsa. 1) OCKiIbKY Tparelriro onmcano HaBKoJIo Koja (maj. 48.3), To

AD+ BC = AB+CD—1;—620—30(CM)

2) IlenTp Brmcanoro xoJsia — Touka O — € TOYKOIO B N ¢
nmepetuHy OicekTpuc KyTiB Tpameiii, oTike,

i xytiB BAD i ABC. Tomy ZAOB = 90° (mus. K
samauy 14.30, gacr. 1, c. 132). 0}
3) Touka K — TouKa OOTHUKY KOJIa OO CTOPOHU
AB, tomy OK 1 AB. Ot:xxe, OK — pagiyc Koja
1 BHcCOTa ONPAMOKYTHOro TpuKyTHuUKa BOA, mpo- A M D
BeleHa IO TilIOTeHYy3M. 3a TeOPeMOI0 IIPO cepeaHi Maur. 48.3
MIPOIIOPIiliHiI BiAPisKy Yy NPAMOKYTHOMY TPUKYT-

HUKY, MaEMoO:

OK2 =AK-KB =9-4 = 36, 3Bigku OK = 6 (cm).

4) MN — piamerTp KoJa, a Tako:X Bucora Tpamernii, MN = 2-0OK =
=2-6=12 (cm).

AD + BC 30

5) Omxe, 8pep = ) MN = =12 =180 (cm?).

Bidnosiov: 180 cm?2.

@ CdpopmyntoitTe 1 foBeqiTb TeopeMy npo nnoly Tpanewii. O ChopmyntoiiTe Hacnigok i3

Y ujei Teopemu.
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EA
48.2.

48.3.
48.4.
2]

48.6.
48.17.
48.8.

48.9.

10

Fosb axims sagaui ma buxonaime bnpabu

48.1. Hexait a i b — ocHoBH Tpamerii, & — ii Bucora. 3HAHAITH IJIOITY
Tparmerrii, SKIIo:

1)a=4cm, b=8 c™m, h =5 cm;

2)a="T7ngm, b=38 om, h = 6 gm.

Hexaii a i b — ocHoBu Tpamernii, 2 — ii Bucora. 3HaHAITH ILJIOILY Tpa-
merrii, AKIIOo:

1)a=5cm, b=38cm, h =4 cwm;

2Y)a=1am, b=9 om, h = 8 am.

3uaiigites mioily Tpamerii, akimo ii cepemus Jimia mopiBHIOE 7 cM,
a Bucora — 6 cM.

Bucora Tpamernii gopiBHioe 4 cm, a cepenHa JgiHia — 10 cm. 3HAAAITH
TJIOIY Tpalerrii.

48.5. OcHOBHU Tparnerii JopiBHIOIOTEL 7 cM i 13 eMm, a ii mioma — 40 cm2.
3HaWAiTHF BUCOTY Tparlleltii.

IInoma Tpamernii gopisHIOE 36 cMm2, a ii ocHOBH — 8 cm i 10 cm. 3Hali-
IiTh BHCOTY Tpamerii.

Bucora tpanemnii gopisaioe 6 cMm, a ii mioma — 24 cm2. 3HaUAITE cyMmy
OCHOB Tpamerrii.

Bucora Tpanenii gopisHioe 8 cm, a mioma — 40 cm2. 3HalAiTH cepes-
HIO JiHiio Tpamerrii.

IInoma rtpamenii mopiBHIOE 63 cm?2, ogHa 3 ii ocHOB — 5 cM, a BHCO-
Ta — 7 cM. 3HAUAITh APYry OCHOBY Tpamerii.

48.10. Omgua 3 ocHoB Tpamelrii mopiBHIOE 17 cM, a ii Bucora — 3 cm. 3Haii-

IiTh APYTY OCHOBY Tpalellii, AKIo ii mioma gopiBHIOE 33 cM2.

48.11. ABCD (AD || BC) — piBHOGiuHa Tpamemnis 3 Tynum Kytom B, BK — ii

Bucorta, AK = 3 cm, BC = 5 cm, BK = 4 cm. 3HalgiTs, miIomly Tpa-
merrii.

48.12. ABCD (AB | CD) — npaMoKyTHa Tpareris 3 Tynum Kytom D, DK —

=]

Bucora tpamnenii, AK = 4 c¢cm, CD = 7 cm, DK = 5 cm. 3HaigiTs
IJIONTY Tparerrii.

48.13. Ilgoma nDpaAMOKYTHOI Tpamernii gopiBHioe 30 cm?, ii mepu-
mMeTp — 28 cM, a MeHIna OiuHa cTopoHa — 3 cM. SHAUIITHL OiJIBIITY
OiuHY CTOpPOHY.

48.14. Tlepumerp piBHOOiIuHOI Tpamelii gopiBHIOE 32 cMm, ii 6iuma cTopo-

Ha — 5 cM, a mioma — 44 cm2. 3HaAHLITL BACOTY Tpalellii.

48.15. V¥V Tpamnernii ABCD memniia ocuoBa AB mopiBHioe 6 c¢cM, a BucCOTa Tpa-

merrii — 8 ¢cM. 3HAWIITL MJIOITY TpAaIlellii, AKIIO IIJIO0Ia TPUKYTHUKA
ADC popisaioe 40 cm2.

48.16. ¥ Tpanerii ABCD ocuoBu AD i BC nmopiBHIOIOTH BigmoBigao 10 cm

i 8 cm. IInoma TpurkyrtauKa ABD pmopiBHIOE 25 cM2. 3HAUAITE ILIO-
1y Tparmerrii.

48.17. Ilnoma rtpanenii mopiBHioe 36 cm?2, a ii Bucora — 6 cm. 3HAUAITH
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48.18.

48.19.
48.20.
48.21.
48.22.
48.23.

48.24.
48.25.

48.26.

23
48.28.

48.29.

48.30.

48.31.

OcHoBu Tparmetii BizHocaTsesa gk 1 : 4. 3HAUAITh I OCHOBU, AKIITO
BHCOTA Tpamenii gopiBHIOE 4 c¢M, a mioma Tpanemnii — 50 cm2.
SHaWAITh MJOIMY Tpalelii, OCHOBM SAKOi JOPiBHIOTHL a ¢M i b cwm,
a O0iuma cTopoHa ¢ CM 3aBAOBXKKK YTBOPIOE 3 MEHIIIOIO OCHOBOIO
KyT 150°.

Y npaMokyTHiH Tparmellii MeHIIIa OCHOBa JHOPiBHIOE 6 ¢cM I yTBOPIOE
3 MEHIIIOIO AiaroHAaJII KyT 45° 3HauiTh mjoIly Tpamemii, aximo ii
TYyOui KyT mnopiBHioe 135°.

Y npamoryTHiI Tpamerii mMewHIinma 0OiuHa cTOpoHA AOPiBHIOE 4 cM
1 YTBOPIOE 3 MEHIIOI0 AiaroHajaim KyT 45°. I'ocTpuit KyT Tpameirii
TAKOXK MOpiBHIOE 45°. 3HAKAITH MJOIIYy TpaImerii.

Binbma giaromanas mpaMOKYTHOI Tpamelrii mopiBuioe 13 cMm, a 0iab-
ma ocHoBa — 12 cm. 3HaWAiTEL HJONIIy Tpamerii, AKIMO ii MeHIIa
OCHOBa JIOpiBHIOE 4 CM.

Binbina miaronans IpAMOKYTHOI Tpamerlrii gopiBuioe 17 cm, a BHCO-
Ta — 8 cM. 3HAUITE IOy Tpamernii, AKImo ii MeHIITa OCHOBA AOPiB-
HIOE 5 CM.

OcHoBHu piBHOGIUHOI Tparmerii mopiBHIOIOTHL 38 cM i 52 cMm, a GiuHa
cTtopora — 25 c¢M. 3HAHAITH IJIONIY TpaIeii.

Binbina ocuoBa piBHOOIuHOI Tpameriii mopiBHIoe 18 cMm, O6iuma cTopo-
Ha — 13 cm, a Bucota — 12 cm. 3HAHAITL IJIOITY Tpamerrii.

Menmia ocHoBa piBHOOiIuHOI Tpamerliii mopiBHioe 6 cMm, GiuHa cTOpoO-
Ha — 5 cM, a Bucota — 3 cM. S3HAUIITh IIJIOIIY TpAaIerii.

48.27. Mewumia ocuoBa piBHOGIuHOI Tpamerii gopisuioe 10 cm. Touka
IepeTUHY AiaroHaJjeil BigmaJeHa Big ocHoB Ha 2 ¢M i 3 cM. SHAKIITE
MJIOIITY Tpalelrii.

Binbimna ocHoBa piBHOOIuHOI Tpamelrii mopiBuioe 18 cm. Touka mepe-
TUHY JOiaroHaJjed BimmajeHa Bimg ocHOB Ha 5 cM i 6 cm. 3HaAUAITH
MJIONTY Tparelrii.

HiaronaJi piBHOGIUHOI TpareIii B3a€MHO TEPIeHIUKYIAPHI, a BUCO-
Ta JOPiBHIOE A cM. SHAWAITH IJIOIIY TpAaIeIrii.

3HalgiTe miaoily piBHOOiIuHOI Tpamerlii, miaromasi sKoi B3aeMHO
MepHeHINKYIAPHI, a 0OCHOBU AOpPiBHIOIOTE 10 cM i 4 cMm.

Touka ZOTUKY KOJa, BIIMCAHOTO Y NPAMOKYTHY Tpaleliio, IiauTh

O0inpIy OiuHy cTOpoHY Ha Bifpiskm 1 cm i 4 cM. 3HAUITL IJIOITY
Tparerii.

@ Bnpabu g nobmopenns

48.32.
48.33.

48.34.

O

O0uuciTh cyMy KYTiB onyKJioro 17-KyTHHUKA.

CkinbKU IIINUTOK KBagpaTHOI (opmu 3i croporon 20 cM 3HAZOOUTH-
cd, 100 BUKJIACTY HUMU HTifAJOTy B KiMHATI mpAMOKYTHOI (opmu,
IOB:KMHA Kol mopiBHioe 4,6 M, a mupuna — 3,4 m?

Oauu 3 KyTiB pomba ma 120° GinpIiuii 3a Apyruii, a cCTOpoHa pomba
JopiBHIOE 6 cM. 3HAWIITH oIy poMOa.
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48.35. Po3k1amiTe Ha MHOKHUKYU MHOI'OYJIEH:
1) 4x2 - 5x; 2) Tx2 + 14x; 3) x2 - 36;

4) %xz — 25; 5) x2 — 10x + 25; 6) 16x2 + 8x + 1.

Xummeba mamemamuxa

48.36. Crinpku kismorpamiB ¢apbm moTpibHO, 111006 mMoapOyBaTy mapKaH
(man. 48.4) 3 ogHOTO GOKY, AKIO AJdA (apOyBamHA 1 M2 mapkaHa
BuTpauaeTbesa 250 r dapbu?

M
4 M

12 m

Mau. 48.4

@ Likabi 3agaui — nomipkyd ogHaue

48.37. 3 TprOX KBaApPAaTiB, JOBKMHA CTOPOHN KOMKHOIO 3 SKUX € I[1JINM
YMCJIOM CAHTHUMETPiB, CKJIAJeHO NPAMOKYTHHK, IIJIOIA SKOI'O
150 cm2. SHaligiTs nepuMeTp NPAMOKYTHUKA.

AOMALLIHSI CAMOCTIMHA POBOTA N2 10 (8§ 44—48)

3aedannsa 1—12 maroms no womupu apianmu gionosideit (A—1I"), ceped
AKux auuwe o0un € npaguavHum. Obepimv npasunvHuil eapianm 6i0nosioi.

ij_ | 1. Ha saxomy 3 manioHKiB (A—T') 300paskeHo I’ ATUKYTHUK, ONUCAHUI
HaBKOJIO Koja?

0000

2. SHAUAITH IJIOINY HPAMOKYTHUKA, CTOPOHM SKOT'O JOPiBHIOIOTL 7 CM
i4 cwm.
A. 28 cm B. 22 cm B. 28 cm2 I. 11 cm?
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11.

12.

3HalAiTh, IJIOLIY IIapajejiorpaMa, OJHA 3i CTOpPiH SAKOro IOPiBHIOE
8 cM, a Bucora, IIpoBeJieHa OO0 ITiei cToporu, — 5 cM.

A. 40 cm? B. 26 cm? B. 20 cm? I. 13 cm?
4. O6uncaiTh CyMy BHYTPiIlIHIX KyTiB omykJjoro 10-KyTHUKA.
A. 360° B. 1800° B. 1620° I'. 1440°

SHaUiTE CTOPOHY TPUKYTHHUKA, AKIIO 10r0 ILJIOIA JOpiBHIOE 24 cM2,
a BUCOTa, IPOBeAeHAa Mo Iiiei cropoHU, — 6 cM.

A. 4 cm B. 18 cm B. 8 cm T'.12 cm

Opmma 3 ocHOB Tparmellii mopiBHIOE 5 cM, a ii Bucora — 4 cM. 3HAUOITH
IpPYTy OCHOBY Tpamelii, akio ii mioma mopiBHIOE 28 cMm2.
A. 11 cm B. 2 c™ B. 7 cm I'.9cm

7. IIpAMOKYTHUK, CTOPOHHN SIKOTO HOpiBHIOIOTH 16 am i 9,5 am, pos-
pizanu Ha KBagpartu 3i cropouoio 0,5 aMm. CKiIbKK oTpUMAaJMU KBaJ-
patis?

A. 612 B. 608 B. 51 T. 618

Binbmia miaroHaab mpaMOKYyTHOI Tpamelrii mopiBHioe 13 cMm, a BucoTa —
5 cM. 3HAHWAITH IOy Tpamerrii, AKIo ii MeHIIa OCHOBa JOPiBHIOE 8 cM.

A. 50 cm? B. 52,5cm2 B. 100 cm?2 T. 62,5 cm?
3HaUAiTL miaolry pomba, giaroHasi SKoro HopiBHIOIOTL 8 cMm i 10 cMm.
A. 80 cm? B. 20 cm? B. 40 cm? I. 36 cm?2

10. V OpAMOKYTHOMY TPUKYTHUKY TilIOTEHY3a TOUYKOIO ITOTHUKY BIIU-
CcaHoro KoJja AianThbceA Ha Bigpiskm 3 cm i 10 cm. 3HaimiTe ILIOIIY
TPUKYTHUKA.

A. 60 cm? B. 50 cm? B. 40 cm?2 I. 30 cm2

Binbia ocHosa piBHOOiIuHOI Tpamerii mopiBHioe 12 cm. Touka mepe-
TUHY JiaroHajeil BimgmajeHa Bif ocHOB Ha 2 cMm i 3 cm. 3HaAUAITH
MJIONTY Tpamerrii.

A. 75 cm? B. 50 cm? B. 100 cm2 T. 150 cm?

CropoHu mapaJjiejorpama nopiBHioOTHL 12 cm i 9 cm, a cyma aBOX
MOro BHCOT, IIPOBEAEHUX 3 ONHiel BepHInHU, — 7 cM. SHAUIITH ILIOIY
mapaJjeJiorpaMma.

A. 108 cm? B. 48 cm?2 B. 36 cm? I. 27 cm2

YV s3aed0anni 13 nompibHo ecmano8umu 8i0nogidnicmv Mix iH@Op-
Mmayier, nosnavenoio yuppamu ma oyxeamu. O0na 6idnosidv 3aiisa.

=]

13. YcraHOBITHL BiATOBiAHICTH, MiK iH(pOpPMAaIli€l0o IPO MHOTOKYTHUK
(1-3) Ta xinpKicTio #oro cropiu (A-T).

Ingopmauia npo MHOZOKYMHUK Kinvkicmv cmopin
MHO20KYMHUKQ
1. Cyma BHyYTpimHix KyTiB mopisaoe 900° A.5
2. VYci 3oBHimHI KyTm piBHI MiX co6oio i B.6
CTAHOBJATEL IO 45° B. 7
3. MHOrokyTHUK Mae 9 mgiaronaJei I. 8
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TEMA 10
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3ABAAHHS AAS MEPEBIPKM 3HAHb AO § 44-438

1. HakpecaiTh K0J0, BOUIIITH Y HBOTO II'SITUKYTHUK Ta OIUMIIITH
HaBKOJIO HHOT'O CEMUKYTHUK.

3HalgiThL IJIOINY IPSAMOKYTHHKA, CTOPOHUM SAKOI0 JOPiBHIOIOTHL 6 cM
i9 cm.

3HalgiTHL MOy IIapajieorpama, OfHA 31 CTOPiH AKOT0 JOPiBHIOE
7 cM, a BHCOTa, IIPOBedeHa OO Iiei cTopoHHu, — 4 cM.

4. O0uncJaiTh CyMy KYTiB OIMYKJIOTO 15-KyTHUKA.

Ilnoma TpukyTHUKA HopiBHIOE 30 cM2, a ofHAa 3 Horo cTopid — 12 cwm.
3HaNAITh BUCOTY TPUKYTHHKA, IIPOBEAEHY JO Iliei CTOPOHH.

Ilnoma Tpamenii mopiBHIOE 35 cM2, ogHa 3 il ocHOB — 8 cM, a BHCO-
Ta — 7 cM. 3HAULITHh iHIITYy OCHOBY Tpamerrii.

7. IIpAMOKYTHUK, CTOPOHHU AKoro 12 am i 7,5 M, pospisanm Ha KBa-
apatu 3i cropouoio 0,5 am. CkinbKM yTBOPHUJIOCA KBaapaTiB?

3HaigiTh mJoIy pomba, Aiaromaji sSIKoro mOpiBHIOOTL 6 cMm i 12 cwm.

9. Menmra ocHoBa Tpameilril gopisuaoe 12 cm. Touka mepeTuHy miaro-
HaJieli BimmaJyieHa Bif ocHOB Ha 3 ¢cM i 5 cMm. 3HAWAITH HJIOITY Tpa-
merrii.

Jlodamkoei 3a60anns

10. BigmoIieHHsA ILIOIN ABOX KBaapaTiB mopiBHioe 7. S3HAHUAITHL BigHO-
IMIeHHS IXHiX mepuMeTpiB.

11. BucoTu mapaJjiesorpaMa JOpPiBHIOIOTHL 5 ¢cM i 6 c¢M, a cymMa OBOX #Oro

=

E,.mm!"@!\"

CyMisKHUX cTOpiH — 22 cMm. SHAHAITEH ILJIOIIY IIapaJiejorpaMa.

BMPABU ANA TOBTOPEHHA TEMW 10
Ilo § 44

. o 9 -
1. HakpecaiTs omyKJauii o ATUKYTHUK A1A2A3A4A5 Ta He?HYKJII/II/I
IIEeCTHKYTHUK BI?ZBSB4.B5BG.° IIpoBenite yci miaronasi B m’ATHUKYT-
HUKY, O0UMCIITh IXHIO KiJBKiCTB.

Haxkpeciaite Kojs0. Bmuimritk y HBOTO Ta ONUINITh HABKOJO HBOTO
OyIb-AKi MHOTOKYTHHUKM 3 OJHAKOBOIO KiJIBKiCTIO CTOpiH.

3. ¥Yci 30BHIMHI KyTH I’ ATUKYTHUKA MiK co60i0 piBHi. CKinmbKku rpa-
IyCiB MalOTh BHYTPIIIHI KyTH I[OI'0O I’ ATUKYTHUKA?

3HaNgiTh, CKiIbKY AiaroHaJiel y BOCBMUKYTHHUKA.
5. Yci BHyTpimIHi KyTH n-KyTHUKA JOPiBHIOIOTH Mo 135°. 3HAUIITE 7.

SK 3MiHUTBCA cyMa BHYTPIMTHiIX KYTiB OONYKJOT0 MHOTOKYTHHUKA,
AKIO KiJbKiCcTh HOro CTOPiH 306iJbINMNUTHCA HA OBi?

7. Cyma KyTiB OIIYKJIOTO n-KyTHUKA y k pasiB 6isibIilia 3a cymy KyTiB
onykJjoro (n — 1)-kyruuka (kB — HaTypajJbHe YNCJ0). SHAUTITE k.
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oo § 45

8. IlopiBHaliTe MIOINY KBaapaTa 3i CTOPOHOIO 6 CM 3 IJIOIIEI0 IIPSAMO-
KyTHUKA 3i cTropoHaMu 4 cM i 9 cm.

9. 1) HakpeciTh AOBiIbHMI IPAMOKYTHHK, ILIOINA AKoro 12 cm2.
2) HakpecaiTh KBaapar, ILIOIIA SKOro 9 cm2.

Ha mpopos:xenni croporuu AD kBagpatra ABCD 3a BeplIuHY A B3ATO
Toury P, CP = 10 cm, ZCPD = 30°. 3uaiigiTh mjoily KBajapara.

11. 1) Ilepumerp KBagpaTra mopiBHIOE P cM. 3HAUAITH HOTO TJIOIIY.
2) Ilnoma KBagpara mopiBHIOE S cM2. S3HAHAITH OTO MEepUMeTp.

3) Ilnoma KBagpaTa YMCEILHO HOPiIBHIOE HOTO HmepUMeTpPy. SHAUIITH
CTOPOHY KBajzpara.

Ha manfonky 1 3006paskeHO reoMeTpPHUUYHE JOBEIAEHHS
dopmynu (a + b)? = a? + 2ab + b2 IloacHirs ioro.

CkinbKku Tpeba HMINTOK HNPAMOKYTHOI hopMu 3i cTo-
pouamu 30 cm i 20 cM, 1100 BUKJIACTH HUMU YaCTHU-
HY CTiHM, 110 Mae (HOopMy MIPAMOKYTHMKA 31 CTOPO-
Hamu 2,4 M i 3,6 m? a b
14. BicexTpuca KyTa OpAMOKYTHHKA NiJIUTHL OTO Mar. 1

CTOPOHY Ha Bimpisku 4 cm i 5 cM. 3HAUAITH MJIONTY ITHOTO IPSIMOKYT-
Huka. CKijgbKU po3B’a3KiB Mae 3amaua?

Y npamokyTaui TpukyTHUK ABC (£ C = 90°) Biucano kBagpat MNKL
Tak, 1o Touku N i K Hale:xaThb rinmorenysi (mpuuomy N JeKUTH MixK
A i K), M nanexuts AC, L mame:xxuts BC, AN = m, KB = n. 3uaii-
OiTh IJIOIMY KBajapara.

Ilo § 46

16. HakpecaiThe mapaJjesiorpaM, OAHA 3i CTOpPiH AKOTo ZOpPiBHIOE
4 cMm, a BucoTa, IpoBeJeHa g0 Hei, — 2 cM. 3HAHAITH MJIOIIY IIapa-
Jejorpama.

17. 3uatigites mwiaomry pomba ABCD, y skoro AB = 4 cM, a BucoTa,
mpoBeneHa no croponu BC, mopiBHioe 3 cM.

18. ¥V napasenorpami ABCD /B — rtynuii, CE — BucoTa mapaJjeJo-
rpama, £ DCE = 60°, AD =5 cm, AB = 4 cMm. 3HalAiTh ILJIOIY IIapa-
Jlejiorpama.

Yu icrye mapaJjiejiorpaM, y AKOTO:
1) cToponu mopiBHIOIOTE 6 cM i 8 cm, a Bucotu — 3 cm i 4 cMm;
2) cropoHu HOpiBHIOIOTL 9 ¢cMm i 6 cM, a Bucotu — 4 cm i 2 cm?

20. KBazpar i pom6 MalOTh PiBHI MiK cO00I0 CTOPOHHU, a TYIUil KYT POM-
6a mopisHIOE 150°. fAKa 3 iryp Mae Oiabiry maoiny? ¥ CKiIbKM pasis?

Y mapaaenorpami ABCD roctpuii KyT mopisuioe 30° a GiceKTpuca
IILOT0 KyTa, HepPeTUHAIOUYN CTOPOHY, HiJHUThL il HABIiJ. S3HAHIITH IIJIO-
1y ImapaJjiejorpaMa, sSKIIIo fioro mepuMeTp AOPiBHIOE 24 cM.

Y pom6 ABCD BOmcaHO KO0JIO, pagiyc sKoro 8 cM. K — TOUKa JOTHUKY
KoJia 1o ctopouu AB. 3HaimiTh mioIiny pomoa, aximo AK : KB=1: 4.
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o § 47

23. HakpecaiTh Tpu pisHUX TPUKYTHUKU (TOCTPOKYTHUM, MPAMOKYT-
HUI i TYDOKYTHUI), Y KOMKHOTO 3 AKMX OZHA 3i CTOpPiH mOpiBHIOE
3 cM, a BucOoTa, IpoBeJieHa A0 Hei, — 4 ¢cM. S3HAUIITH IJIOITY KOXKHO-
To 3 TPUKYTHHUKIB.

24. JIBi cTOpOHM TPUKYTHUKA MOPiBHIOIOTHL 6 cm i 9 cm, a Bucora,
npoBeneHa A0 Oiabinoi 3 HUX, — 4 cM. 3HAWAITL BHUCOTY, IPOBEICHY
IO MEHIIOI 3 HUX.

Y mpurkytauxky ABC: ZC = 135° AC = 4 c¢cm, BD — BuUCOTa TPUKYTHU-
kKa, CD = 3 cm. 3HAHLITH ILJIOIIY TPUKYTHUKA.

26. Y TPpUKYTHUKY IIpOBeleHO Bci cepenui sinmii. {oBemiTs, 1o mio-
I1a KOYKHOTO i3 YOTHPLOX TPUKYTHUKIB, AKi YTBOPUJIHNCHA, HOPiBHIOE

1 .
Z IIJIOIII1 ITOYaTKOBOI'O TPUKYTHHKA.

CK - mepmiana piBHOOempenoro tTpukyTHuKa ABC 3 ocuoBoio AB. Ha
niii megiami Bubpano geaxy Touky M. osemiTs, mo S, = Spyc-

Ilo § 48
28. HakpecJiTes Tpaimelito, oCHOBU AKoi 4 cm i 2 ¢cM, a Bucota — 3 cM.
SHaNAiTh IOy Iriel Tpamerrii.

29. Ilxoma Tpamernii gopiBHIOEe 32 cMm2, a ii cepegnsa mimia — 8 cwm.
3HalIiTHL BHCOTY Tpalelrii.

3HAUAITh IJIOIII Tpamernii, 300paskeHnX Ha MaJalOHKax 2—4. JloB:Ku-
Ha omHiel KiiTuaKU mopiBHioe 0,5 cwM.

N K

Maa. 2 Max. 3 Mau. 4

31. BucoTu, mpoBejieHi 3 BepIIMH MEHIIOI OCHOBU PiBHOOiuHOI Tpa-
merrii, AifAaTh GiJIBIITY OCHOBY Ha TPM BiApisku, cyMa ABOX 3 SKUX
IOPiBHIOE TPETHOMY. SHAWAITH IJOIY Tpamerii, AKImo ii MeHIIa
OCHOBa ¥ BUCOTAa JAOPiBHIOIOTH IIO @& CM.

OOUMCIIiTh IJIOIY MPAMOKYTHOI Tparelii, y Kol ABi MeHIIIi cTOpOHU
IOPiBHIOIOTH IO b cM, a rocTpuii Kyt — 45°.

O
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33. EF — cepennsa ninia TpuxkyTtauka ABC, EF | AB. ¥V ckinbku pasis
miomnia Tpukytauka CEF menmia Bif mioiri Tpamenii AEFB?

34. VY piBHOOIUHY TpaIlellio BOMCAHO KOJO, SKe OiJHUTh OiUHYy CTOPOHY Ha

Bimpiskm 2 cm i 8 cm 3aBHOBKKU. SHAUIITH MJOITY TpaImerrii.

TonobHe & memi 1O

MHOIOKYTHUK | OO ENEMEHTM.
CYMA KYTIB ONYKINOIro MHOITOKYTHUKA.
MHOIOKYTHUK, BMTUCAHUN Y KONO,
| MHOTOKYTHUK, ONMUCAHUNA HABKOMNO KONA
Teopema (mpo cymMy KyTiB omykJoro n-Kyramka). Cyma KyTiB
OIYKJIOTO n-KyTHHKA mopisaioe 180°(n — 2).

Mnozoxymnukx Ha3UBAaIOTh 6NUCAHUM Y KOLO, AKITO BCi Ioro BepIIu-
HU JIeXKaTh Ha KoJi. Kono y TakoMy pasi — onucane HaBKOJO MHOTOKYT-
HUKA.

MnozokymHhuk Ha3UBAIOTh ONUCAHUM HABKOLO KONLA, AKIIO BCi HOro
CTOPOHU JOTHUKAIOTHCA M0 Koja. Kono y TakoMy pasi — énucane y MHO-
TOKYTHUK.

MOHATTA Mol MHOITOKYTHUKA.
NNOowA NPAMOKYTHUKA

ChopMyTI0EMO OCHOBHI 81ACMUBOCMI NJOUL:

1) mmoIa KOYKHOTO MHOTOKYTHHKA € HOJAATHUM YMCJIOM;

2) piBHi MiK c06010 MHOTOKYTHUKM MAalOTh PiBHi IJIOIIi;

3) AKII0 MHOTOKYTHHK PO30MTO HA KiJIbKAa MHOTOKYTHHKiB, TO IHOTO
MJIOINA JOPiBHIOE CYMi ILJIOIT ITMX MHOTOKYTHUKIiB;

4) omMHUIIEI0O BUMipIOBaHHSA IJIOIII € IJIOIIa KBajapaTa 3i CTOPOHOIO,
III0 MOPiBHIOE OAWHUIII BUMipIOBAHHS NOBXKUHU (TAaKWil KBagpaTr — ONU-
HUYHUN KBaapar).

Teopema (Ipo mIOITYy HPAMOKYTHHKA). Ilmoma S MpAMOKYTHHKA
3i cropoHaMu a i b 00UYHCITIOETHCA 3a (POPMYJIIOIO

S=a-b.

Hacnigox. Ilnmoma S KBaapara 3i CTOPOHOIO @ OOUMCIIOETHCA 3a
dopmyaoro S = a?.

ey ™

O
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NMIOLWA NAPANENOIrPAMA

Teopema (mpo miomnry mapaJjejorpama). Ilmoma mapaJjgegorpaMa go-
PiBHIOE TOOYTKY iOr0 CTOPOHH Ha BHCOTY, MPOBEIEHY 0 I[i€l CTOPOHM.

Y sarajapHOMY BUIVISAL (DOPMYJIY ILJIOIIL S mapaJjejiorpaMa 3aluCcyOTh
Tak:

S =ah,

e a — CTOpPOHa ItapaJieJjorpama, ha — BHCOTa, IITpOBeJeHa 10 Hel.

MNOWA TPUKYTHUKA
Teopema (Ipo oIy TPUKYTHUKA). IlTomia TPUKYTHMKA IOPiB-
HIO€ MOJIOBMHI JOOYTKY HOTO CTOPOHM Ha BHCOTY, IIPOBEIEHY 10 Ii€l
CTOPOHH.
Y zaraabHOMY BUIVIAAL (POPMYJIY ILJIONIII TPUKYTHMHKA S 3alUCYIOTh
TaK:

S = laha,
2

lie a — CTOpPOHA TPUKYTHHUKA, h, — BUCOTa, IIpOBefleHa JI0 Hei.

NNOLLA TPANELII
Teopema (upo miomry Tparmerii). Ilamoma Tpamenii mopiBHIOE m0-
OyTKY IIiBCyMH ii OCHOB Ha BHCOTY.
Y zarajbHOMY BUIVIAAL (hOPMYJIY IJIOIIL Tpalellii S samucyooTh Tak:

a+b
2

Ie a i b — ocHOBM Tparmerlii, 2 — ii Bucora.

S =

-h,

Hacuningox. Ilomoma Tpamenii mopiBHIOE TOOYTKY 11 cepeaHbOI JiHIiT
Ha BHCOTY.
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HaiiBernunimuii reomerp XX CTOJITTSA

Ha nouatky 1980-x pokiB AmMepukaHCbke MaTemMaTMyHe TOBapuCTBO Bugano Oara-
TOTOMHUK «BugaTHi matematmkn XX ctonittay. YetBeptunm noro tom 6yno npuceBaveHO
MoHorpadii «Mpobnema MoHxa — Amnepay» — npaui Onekcia BacunboBuya NMoropenoea.
B aHoTauii go uboro Tomy NMoropenosa 6yno Ha3BaHO «HAMBENUYHILLMM reomeTpoM XX CTo-
niTTa».

Came Tak Oyno OUiHEHO BHECOK HALIOro BMOATHOMO BYEHOr0 B PO3BUTOK reoMeETpii,
OfHi€l 3 HangaBHIWKMX HayK Ha 3eMmni.

Hapomusca Omnexciii Iloropemnos 3 Oepesns 1919 poxy B MaleHBKOMY
micti Kopoua Tomimunoi Binropogcekoi ry6epuii. ¥ 1929 pomi cim’s:
IToropenoBux nmepeixkmxae 1o Xapkosa. Batbku OJsekcis
mparioBaJy CIoYaTKy Ha OymiBHUIITBI XapKiBCBKOTO
TPAKTOPHOI'O 3aBOAY, a IMOTiM Ha IILOMY 3aBoai. Pogmma
IToropesoBux mpoTATrOM AOBTOTO Yacy MeIIKaJa B KPU-
xiTHil, Bigropom)xeHiii Bifg cycimiB Kimuartii 6apaka.
Jli:kok Ha Bcix y pomumHi OpaxkyBaJio, i 6aTbKOBi JOBOAN-
JIoCA CIeIiaJbHO IPAaIloBATH B HiUHY 3MiHY, 1100 Iioro
IiTHM MOTJIM BHCHATHUCSA B HOpMaJbHUX yMoBax. HesBa-
JKAlouM Ha CKJAOHI yMOBU HmpoKuBaHHsA, OJeKciit moope
HaBUaBCA y IIKOJiI 3 ycix mpeaMeTiB, aje HauOiJgbIire
HOro ImiKaBMJIa MaTeMaTWKa. 3rofOM Ha OZHOMY 3 I0Bi- (. B. Iloropesos
JeiB IMKigbHI Apysi sragyBaju, IO Ife Yy IIKOJIi OJHO- (1919-2002)
KJAaCHUKHU Jajii MoMy IIpisBHCHbKO IlacKaub.

Y 1935 pori B KueBi 6y10 3ammouaTKOBaHO IPOBEIEHHA MaTeMaTUUHNX
omimmianZ. A B 1937-my xapkiBchKuii gecarnkiaacHuk Osexciit IToropenos
cTaB IIEePEeMO:KIIeM TaKoi oJsimIriaguw, i #Ooro s3ampocuJX Ha HABUAHHS OO0
XapkiBCcbKOTO Iep:;KaBHOTO YHiBepcurTerTy (HMHI — XapKiBCbKUH HAaIIio-
"HaabHUM yHiBepcuTer imeHi B. H. Kapasima). OT:ke, BiH cTaB cTygeHTOM
MaTeMaTU4YHOTO BiamimenHs. Ojekciii 6yB gy:Ke 06JapOBAaHUM CTYAEHTOM,
Opo II0 cBigumTh TOM (akTt, mo B 1943-1944 poxax mim uac [pyroi
CBiTOBOI BiliHM #MOro HAIIpaBWUJIM HaA HaBYaHHA A0 BilficbKoBO-TIOBIiTPAHOL
akagemii iMm. JKyKOBCBKOrO — B OAMH i3 HaWeMiTHIMINX TOMIIIHIX BilichbKO-
BO-HABUAJBbHUX i HAYKOBUX HeHTpiB. Ilicaa craskyBanuA B mitouiit apmii Ta
3akinuenua akagemii B 1945 pori Osexcia IToropenosa HampaBJsgOThL Ha
KOHCTPYKTOPCHKY poboTy y Bimomwuit IleHTpanbHUN aeporiipognHaMidHUH
imctutyT y MockBi. ¥ Toii camuii yac Osnekciit BacunroBudu 3a04HO HaBua-
e€ThbCcA B acmipanTypi MartematuuHoro iHcTUTyTy MOCKOBCHKOTO JIEPKYHI-
Bepcurery. Came B IIi poku KJjacumuHHiT MartemaTuk-reomerp Iloropeios
copMyBaBCcA i AK iHIKEHEP-KOHCTPYKTOP, IO MA€E€ CIPaBy 3 KOHKPETHOIO
TexHikoio. ¥ 1947 pomi IloropesoB moumHae BUKJIANAIBKY TiAJbHICTH
y XapkiBcbkomy yHiBepcureri. ¥ 1950-my fiomy 0yJi0o IPUCBOEHO 3BaHHSA
npodecopa. I3 mporo vacy i mpoTAroM HACTYHIHHX IBAAIISATHA POKiB HOTO
IisnpHicTh OyJ0 BigsHaueHo 6GaraTbMa OepP:KaBHUMU Ta MiKHAPOSHUMU
npeMigMu, BiH OyB YJIEHOM-KOPECIOHAEHTOM, a IIOTIiM i AificHUM uWJeHOM
Axanemii mayk Ykpainu ta akagzemikom AH CPCP.

2 TIpo cTaHOBJEHHA i PO3BUTOK YKpPaiHCBKOTO MaTeMaTHUYHOIO OJiMIIiaZHOIO
PYXy MOKHa 3HAWTH B mMiApyuyHuUKY «Maremaruka (iHTerpoBaHHU Kypc). 7 KJac»,
yactuHa 2 (aBTop — O. C. Icrep, BumaBHUIITBO «I'eresa», 2024 p., c. 48).
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Y 1960 pori B Xapkosi 0yno cTBopeHo DPisMKO-TeXHIUHHI iHCTHUTYT
Hu3bKux Temuepartyp (PTIHT), i [ToropesoB ouoauB Tam Biamis reomerpii.
B imcTuryTi Bin npomparioBas 40 poKiB, CTBOPUBIIIK HOBUI HAIPSIM y Mexa-
Himi Ta reomeTpii — reoMeTPUUHY TEOPil0 CTIMKOCTI TOHKUX MPYKHUX 000-
JIOHOK, IIOIITYK AKOI poamouaB 1ie akagemik O. I[. AnekcauapoB, BUZaTHUH
MaTeMaTuK, AKoro IloropesioB yBasKaB CBOIM HACTAaBHUKOM y Haymi. Ilsa
Teopid migTBepAMJAaCcA Mig Jyac DOCIim:KeHb, mpoBemsenux y OTIHTI. Iaxe-
HEPHUI TaJIaHT KJACHUUYHOTO MaTeMaTHKa 3HAMIIIOB CBOE BigoOpasKeHHS
Yy IBOX VIPOBAIKEHNX aBTOPCHKUX CBiAOITBAaX, CIIiBIIpAIli 3 MAIIMHOOYXiB-
HUKaMH IIiJ Yac CTBOPEHHSA YHiKaJbHUX KpioTypOoreHepaTopiB i Hammpo-
BigHuMX ABUTYHIB. A CKiJIbKM opuriHanbHuUX TexHiuHmux imeii IToropesoBa
He OyJIO JOBEeJEeHO OO0 BIIPOBAMKEHHA I oQiImifiHOTO BM3HAHHSA 3 BUIPAB-
IaHb, III0 Ile MOTPeOyBaJi0 HeMAaJoro KJOomoTy Ta 3ycuuab! Cepen TaKux
BUHAXOMIiB — OesiHepIrifiHa cIiHiHTOBa KOTYIIIKA, HE3BUUHUI HOBATOPCHKU
ILJIYT, ABUTYH BHYTPIIIHBOTO 3TOPAHHSA IPUHITUIIOBO HOBOI CXEMU.

Aue TOJIOBHOIO CIIPABOIO HOT0 KUTTHA, Oe3lepeuHo, OyJja dmcTa MaTeMa-
TuKa, reomerpis. Iliny 6i6miorexky — O6amsbpko 40 monHorpadiii, mepexJia-
JeHuX MOBaMu 0araThOX HaApOMAiB CBiTY, 3aJuINHUB HaM y crnagok Ojekciit
Bacunrosuu. Cepen HUX € Taki, AKi 3p0o3yMie JuIlle KOJIO CIleliaai3oBanmux
daxiBIiB, a € ¥ MiAPYUYHUKH 3 TeOMETPil, HaOMCaHi OJIs JeCATKiB TUCSAY CTy-
JeHTiB-MaTeMaTHKiB. A HalBigoMimum i HAWBU3HAYHIININM AJIA KJIACHUHOL
MaTeMAaTHUKHM CTaB HOro MiApYYHUK 3 reoMerpii aJd cepegHBOI 3arajabHOOC-
BiTHBOI IIIKOJIM, IIepIlie BUAAHHA SKOT0 BUHIILIO ApykoM vy 1972 poiri Ta 3a
AKUM IpoTArom Mai:ke 20 pokiB HaBUaJINCS JECATKY MiJbHAOHIB HMIKOJIAPiB
CPCP ra 1mie KiJbKa POKiB moCIiJb — YKpPaiHChKI ITKOJAPI miciaa 3m00yTTs
YKpaiHoio He3aJeKHOCTI.

ITomep Omekciit BacunboBuu Iloropesios y rpyaai 2002 poky.

Hamromy BuAaTHOMY 3eMJIAKY BAAJOCSA PO3B’a3aTH 3ajaui, AKi chopMmy-
JoBaau HamBimomimni marematuku XIX Ta mouarky XX croiitta: Korri,
Hapby, I'ine6epT, Beiinb, MinkoBcbKuii, Kou-®eccer i BepHIiTeiiH.
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TEMA 11

KBAAPATHUM TPUYJIEH. PIBHSIHHS,
WO 3BOAATbCA 40 KBAAPATHUX

Y UIN TEMI BU:
O o3HaMoMMUTEeCS 3 NOHATTAM KBapaTHOro Tpu4dneHa,

O HaBuMTECA PO3B’sI3yBaTK PIBHAHHS, LLO 3BOAATHCA A0 KBAOPaATHUX;
po3KnagaTn KBagpaTHUN TPUUIIEH HAa MHOXHUKW; PO3B’A3yBaTh TEKCTOBI
Ta npuknaaHi 3agadi, MaTemMaTudHMMN MOAENAMU SKMX € ApoboBi pauio-
HanbHi PIBHAHHSA.

§ 49. KsagpartHui TpuuneH.
Po3knafaHHA KBAApaTHOro TpUuieHa
Ha NiHIAHI MHOXXHUKMU

1. KsagpatHun TpuuneH

Bupasu 5x2 —2x + 7 i —x2 + 8x — 9 € MHoOrowleHaMHu IPYIOr0 CTeIeH:
3 OAHi€I0 3MIHHOI0 CTAHAZAPTHOTO BUIJIALY. Taki MHOTOUYJIEHM HA3MBAIOTH
K6adpamHumu mpuiileHamu.

Keadpamnum mpuunernom Ha3MBaIOTh MHOTOUJIEH BUIIALY ax? + bx + ¢,
ae x — 3MiHHA, a, b, ¢ — umucaa, npuuomy a # 0.

Hanpuxaazn, Bupas x2 + 2x —3 € KBaApaTHHM TPUUWIEHOM, y SAKOTO
a=1,b=2, c=-3.

2. KopeHi Ta AuCKpUMiHaHT
KBafpaTHOro TpuyneHa

w PosrisHeMo KBaApaTHHiT TpuuieH bx2 —3x —8. $kmo
x=-1, To fioro 3HaYeHHA NOpiBHIOE Hy.IM0. [lilicHo, 5 - (—-1)2—-3-(-1)—8=0.
Y rakomy pasi umciso —1 Ha3WBAIOTh KOpeHem IHLOTO K6adpamnozo
mpuunena.

Kopenem reéadpamnozo mpuunieHa HA3UBAIOTh 3HAYEHHS 3MiHHOI,
IJd SKOT0 3HAUYeHH:A TPHUYJIeHa JOPiBHIOE HYJIIO.

1106 3HaiTH KOpeHi KBagpaTHOIro TpuujieHa ax2 + bx + ¢, Tpeba po3B’a-
3aTH piBHAHHA ax? + bx + ¢ = 0.

O 161




TEMA 11

O
W 3HaliTH KOpeHi KBajpaTHOro TpuuaeHa 3x2 + 2x —16.

Pos6’asanns. Poss’sxemo piBaaHHA 3x2 + 2x — 16 = 0. Ogepoxumo x; = 2;

2
Xy =2 3 OTxxe, KOPeHAMHU KBaJpaTHOro TpudaeHa 3x2 + 2x — 16 € unc-
2
ada 2 i —2—.
3
2

Bidnosiov: 2; —25.

KBagparuuii TpuuieH, SK i KBagpaTHe PiBHAHHS, MOXKe€ MaTU IBa pPis-
HUX KOPEeHi, OuH KOpiHb (TOOTO JBa OMHAKOBMUX KOpeHi) abo He MaTH KO-
peHiB. Ile BasexuTh BiJi 3HaKa MHMCKPUMiHAHTA KBaJApaTHOTO PiBHAHHA
D = b2 — 4ac, akuil TAaKOK HA3UBAIOTH i OUCKPUMIHAHMOM KEaOPAMHOZ0
mpuunena ax? + bx + c.

Axmo D > 0, To KBaApaTHUI TPUUYJIEH Ma€ ABa Pi3HUX KOPEHi, AKIIO
D = 0, To KkBagpaTHUIl TPUUJIEH MA€ OAUH KOPiHH (TOOTO IBa OTHAKO-
BUX KopeHi), akmo D < 0, To KBaapaTHUH TPHUYJIEH HEe MA€ KOPEHiB.

3. Po3knapaHHa KBagpaTHOro TpuusieHa
Ha NiHiINHI MHOXXHUKM
SIKI10 KOpeHi KBagpaTHOTO TPUUJIEeHA Bimomi, TO Oro MOKHA PO3KJac-

TU Ha JiHifHI MHOKHUKM, TOOTO Ha MHOMXHUKH, AKi € MHOTOUJIEeHAMU IIep-
IIIOTO CTeIleHsd.

(r Teopema (Ipo Po3KJIaJaHHA KBaJPATHOTO TPUUJIEHA HA MHOMKHUKH).
Axmo x, i x, — .}cerHi KBaJpaTHOIO TpuujeHa ax? + bx + ¢, To
CIIPABIKYETHCA PiBHICTH
ax? + bx + ¢ = a(x — x,)(x — x,).

Hoeedenna. $§lxkmo x; i x, — KOpeHi KBaJApaTHOTO DpiBHAHHSA
2 b ¢ .
ax® +bx +c=0, 710 X; + X5 = ——; X;-X5 =— (32 Teopemoio Biera).
a a

JlJist moBeeHHA TeOpPeMHU POSKPUEMO NY:KKM Yy IIpaBifl yacTuHi piBHOCTI:
a(x — x)(x — x5) = a(x? — x;x — X%, + X,%,) = a(x? — x(x; + X,) + x,X5) =

=a(x2—x-[—2j+£J=ax2+bx+c.
a a

Otrixe, ax? + bx + ¢ = a(x — x,)(x — x,). W

SIKmI0 KBajpaTHUM TPUUJEH He Ma€ KOPEeHiB, TO HOoro He MOKHa PO3-
KJIACTH HAa JiHiTHI MHOXHUKU.
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W PoskJjlacTi Ha MHOMKHUKYM KBaJPaTHUN TPUUJIEH:

1) -2x2 +3x +5;  2) x2 - 2x + 5; 3) 3x2 —12x + 12.
Posé’asannsa. 1) Kopenamu tpuuineHa —2x2 + 3x +5 e uuesna —1 i 2,5.

Tomy —2x2 +3x +5 = -2(x + 1)(x — 2,5). 3HaiifeHUil pe3yJbTaT MOKHA

3amucaTH iHaKIle, IMOMHOMKUBIIK HEePIINHA Y PO3KJAAlI MHOMKHUK —2 Ha
IBouseH x — 2,5. MaTumemo:

-2x2 +3x +5 = (x + 1)(5 - 2x).

2) KBagparse piBHAHHA x2 — 2x + 5 = 0 He Mae xopenis. Tomy KBajgpar-
HUH TpudiieH x2 — 2x + 5 Ha MHOKHUKHU PO3KJIACTH He MOKHA.
3) KBagparse piBHaaHa 3x2 —12x + 12 = 0 Mae gBa OJHAKOBUX KOpeHi
X, = x4 = 2. Tomy 3x2 —12x + 12 = 3(x — 2)(x — 2) = 3(x — 2)2
Bionogidv: 1) —2(x + 1)(x — 2,5); 2) posrJjlacTu Ha MHOKHUKM HE MOXKHA;
3) 3(x — 2)2.
HeBaxxko momiTuTu, IM0 KOJM KBaJpPaTHUN TPUUJIEH Ma€ OBa OTHAKO-

BUX KOPEHi, TO BiH € KBaApaTOM ABOUJeHA a00 MJOOYTKOM OeAKOTO UICJa
Ha KBaJapaT JBOYJIEHA.

4x2 - 2x -2

Cxoporutu apio P
x% -1

Posg’azanns. PoskimageMo Ha MHOXKHUKKM KBaJpPaTHUA TPUUIEH
4x2% — 2x — 2. Uoro xopersamu € uucaa 1 i —0,5. Tomy

4x2 — 2x — 2 = 4(x - 1)(x + 0,5).
462 —2x -2  A(x —1)(x +0,5)  4(x +0,5) 4x +2

Orxe, .
x2 -1 (x —1)(x +1) x+1 x+1
Bionosiov: ax + 2.
x+1

4. BupineHHs KkBagparta ABOY/IeHA 3 KBaApaTHOro TpuyneHa
ITig uac posB’aA3yBaHHA AeAKHUX 3aJad, OB A3aHUX 3 KBaJPAaTHUM TPHU-

useHoM ax? + bx + ¢, 6yBae 3pydYHO HOJATH iforo y Buriaani a(x —m)? + n,
ne min — geaki umciaa. Take mepeTBOpeHHS HA3UBAIOTh 6UJINEHHAM K6a-
dpama 06ounena 3 KBaJPATHOTO TPUUJIEHA.

m Buzinutu 3 Tpuunena 2x2 +16x — 7 kBajgpaT ABoUJIeHA.
Po3s’azanns. Bunecemo 3a IY»XKKKU MHOMKHUK 2:
2x2 +16x — 7 = 2(x2 + 8x - 3,5).
Cropucrasmuch GopMyJoO0 KBaJpaTa CyMH ABOX uuncesa a2 + 2ab + b2 =
= (a + b)?, meperBOpHMMO BHpAa3 y AY'KKax, BBayKamouu, Io x2 = a2,
a 8x = 2ab. Toxi 8x = 2 - x - 4, 3BigKM BU3HAYAEMO, IT[O0 YUCJO 4 € IPYTrUM
IOJAaHKOM KBazpaTa cyMH, ToOTO b = 4, a ToMy IIle ZofaMo i BimaiMemo 42:

2x2 +8x —3,5) = 2x2 +2-x-4+4% — 42 — 3.5) = 2((x + 4)2 — 19,5) =
= 2(x + 4)% - 39,
Bionogidv: 2(x + 4)2 — 39.
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Ilano kBagpaTHU TpuduaeH —4x2 + 24x — 20. Jlgsa SKoro 3Ha-
yeHHs X BiH HabyBae Haiibinbloro 3HaueHHA? 3HAUTH IIe 3HAUYEHHI.
Posé’a3anusa. Bugiiumo 3 TpuuieHa KBaApaT ABOUJICHA:

—4x2 + 24x — 20 = -4(x2-6x +5)=-4(x2-2-x-3+32-32+5)=
= —4((x — 3)2 — 4) = —4(x — 3)2 + 16.
Bupas —4(x — 3)2 g4 6yab-aKoro 3HaUeHHS x HabyBae HeJoJaTHOTO 3HAUeH-
Hs, To6T0 —4(x — 3)2 < 0, IpUYOMy AOPIBHIOE HYJIO Ieil BHApAa3 JIUIIE IS
x = 3. Tomy mass x = 3 3HaUEHHA JAHOTO B YMOBI TpuujgeHa IopiBHIOE 16
i € gua HpOro HaiibimpmuMm. OTike, KBajpaTHMI TpudaeH —4x2 + 24x — 20
HabyBae HANOiILIITOroO 3HAYEHHS, IO AOpiBHIOE 16, AKIIO X = 3.
Bionosgiov: 16, akiio x = 3.
@ Lo HasuBaoTb kBagpaTHuM TpuuneHom? O Lo HasuBawTb KOpeHeM KBadpaTHOro
TpnuneHa? O Ckinbky KOpeHiB Moxe MaTh KBagpaTHui TpuuneH? O Ak posknacTu kea-
ApaTHUI TpuuneH ax2 + bx + ¢ Ha MHOXHUKN? O Ske nepeTBOPeHHs! KBaApPaTHOMo
TpuuneHa ax? + bx + ¢ Ha3MBaloTL BUAINEHHAM KBaJpaTa ABOUNeHa?

o

g Fosb sxims sagaui ma buxonaime bnpabu

E] 49.1. (Vcro.) Yu € KBaJpaTHUM TPUUJIEHOM BUPAa3:

1) x2 + x — 5; 2) x3 - x+9; 3) 5x + 11;
1
4) x + T; — 6) x2 — x + x3;
x2+x-4
7) 2x — 7 + 6x2; 8) —Tx2 +10x + l; 9) 4 + 2x — 3x2?
x
49.2. 3 BupasiB BUIUIIITH Ti, 10 € KBaAPATHUMHU TPUUJJIECHAMU:
1
1) x3 — x; 2)x2—-x—-T; 3)2x2+17x+g;
1
4) 4x + 13; 5) x2 —x + x7; I
3x2 +x

7) —5x2 + 18 + 4x; 8) -7 + 10x + 13x2; 9) 9x — x2 + 7.
49.3. fAxi iz uncea 1; 2; 3 € KopeHAMHU KBaJpPaTHOIO TPUUJIEHA:
1) x2 - 2x + 1; 2) x2+ 8x — 9;
3) x2 — 5x + 6; 4) x2 - 2x — 3?
49.4. 3uafigiTe IUCKPUMIiHAHT KBaAPATHOI'O TPHUUJEHA Ta BMU3HAUTE KiJb-
KicTh H0T0 KOpPEHiB:
1) x2 + 2x — 53 2) x2+3x+ T;
3) x2—-2x +1; 4) x2 — x — 2.
49.5. 3gaiigiTe TUCKPUMIHAHT KBAJAPATHOTO TPUUJEHA Ta BU3HAUTE KiJb-
KicTb #1oro KopeHiB:

1) x2 + x — 6; 2) x2 + 6x + 9;
3) x2 — 2x + 5; 4) x2 + 3x — 7.
@ 49.6. 3HaiigiTh KOpeHi KBaApaTHOI'O TPUUJIEHA:
1) x2 - 6x + 5; 2) x2 — 4x — 12;
3) 5x2 — 10x + 5; 4) —2x2 — 3x + 2.
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49.7. 3HangiTh KOpeHi KBagpaTHOTO TpUUJeHa:
1) x2 - Tx + 12; 2) x2 — x — 20;
3) 6x2 — Tx + 1; 4) -3x2 + 6x — 3.
49.8. Un MorKHa PO3KJACTH HAa MHOKHUKY KBaAPAaTHUHN TPUUJICH:
1) 16x2 — 5x + 1; 2) 4x2 + 4x + 1; 3) 2x2 + x — 19?
49.9. PoskaaniTh Ha MHOMKHUKM KBaJPaTHUN TPUUJIEH:
1) x2 — bx + 4; 2) x2+ Tx — 8; 3) 2x2 — bx + 2;
4) —x2 + 11x — 24; 5) —3x2 + 8x + 3; 6) 4x2 + x — 3.
49.10. PoskaamiTh Ha MHOKHUKYN KBaJIPaTHUN TPUUJICH:
1) x2-8x+ T; 2) x2+8x —9; 3) 2x2 - Tx + 3;
4) —x2 + x + 12; 5) —6x2 — 5x + 1; 6) 7Tx2 + 19x — 6.

49.11. Iloraxire, mo KBagpaTHi Tpumunenu x2 — 2x — 3, 3x2 — 6x — 9,
—4x2 + 8x + 12 maroTh ofHi # Ti cami KopeHi. Po3kiaziTh Ha MHOX-
HUKY KOXXHUHU i3 IMUX TPUUJIEHiB.

49.12. Yu npaBUJIBHO PO3KJIAJEHO HA MHOKHUKY KBaJApPaTHUI TPUUJIEH:
1) 2x2 + 4x — 6 = (x — 1)(x + 3); 2) 4x2 — 8x + 4 = 4(x — 1)??
49.13. Yu npaBUJILHO PO3KJAIEHO HA MHOKHUKYN KBaJApPaTHUN TpUUJIEH:
1) 83x2 — 6x — 9 = 3(x — 3)(x + 1); 2) 2x2 — 8x + 8 = (x — 2)??
49.14. CkoporTiTs apio6:

x -1 x2 -5x-14
1) — 2) ——M8M8M8M —.
x? —4x + 3 x+2
49.15. CroporiTs apiod:
x+1 x2 +3x -10
_ 2) —M8M8M8M88 .
x2 +3x +2 x -2

49.16. YoMy He MOKHA IIOHATH y BUIVIAMI AOOYTKY JiHIAHMX MHOKHUKIB
KBaJIpaTHUH TPUUJIEH:

1) x2 4+ 2x + T; 2) —2x2 4+ 4x — 77
49.17. Buginits KBagpaT ABOUYJEHA 3 KBAAPATHOTO TPUUJIEHA:
1) x2 + 2x — 5; 2) x2 —4x + T;
3) 2x2 — 4x + 10; 4) 3x2 — 18x + 27.
49.18. BugixiTe KBagpaT ABOUJIeHA 3 KBaAPATHOTO TPUUJIEHA:
1) x2 - 2x+ T, 2) x2 + 4x — 13;
3) 3x2 — 24x + 3; 4) 2x2 + 4x + 2.
@ 49.19. 3HaligiTh KOpeHi KBaJApaTHOrO TpUUJIeHa:
1)%x2—2x—7; 2) 0,2x2 + Tx + 40.
49.20. 3uaiigiTh KOpPeHi KBaApaTHOTO TpUUJeHa:
1) ixz + 2x —15; 2) 0,2x2 — 3x — 9.
49.21. PoskaamiTh TpUUJeH Ha MHOKHUKU, AKIIO IIe MOMKJIHBO:
1) x2 — 2x — 11; 2)2x2 -3x + T;
3) 2x2-3x+ T; 4) —x2 — 5x — 8.
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49.22. Po3kaamiTh TpUUJIeH HA MHOMXKHUKM, SKIIO IIe MOMKJINBO:
1) x2 + 4x - 7;
2) —2x2 + 3x — 6.

49.23. Croporits apio6:

4x - 12 x2 —x-12 2x2 +5x - 3
1) —— 2 ) 3) = 2%
)x2—5x+6 ) x2 + 8x ) x2 -9
2_4 4 2x2 - 2 _ 14
4)x X + : 5) x? + 9x 5; 6)5x 37x + .
x2 +b5x —14 3x2 +14x -5 22x — 2x2 - 56
49.24. CkoporiTs apio:
2 2 _
1)x +6x+5; 2) x 16 :
x2 + bx 3x2 -10x - 8
3) x2+x—6; 4)2x2+4x+2.
x2 —Tx +10 3x2 - 6x -9
49.25. O6uncIiTh 3HAUEHHA APO0Y:
2x2 +9x -5
—0 =97,
X%+ 8x+15 O
g di-2dxids 2
Tx—38x2+20 1 3
49.26. Buxkonaiite mii:
R L 2
x—2 x2+2x-8 x+4 x2+6x+8
3) x+4 3x%-10x -8, 4)—2x2+5x—2.2x2+5x—3
3x +2 x2-16 2¢+10 = x2-25
49.27. Bukonaiite mii:
L 7 gy L . _3x-2

x+2 22 -3x-10° x2 -4 3x2 +4x -4
49.28. BugiiiTs 3 KOKHOT0O KBAaJApPATHOTO TPHUUJEHA KBAaApaT ABOUJIEHA Ta
JOBEIiTH, 110 AJIs OyAb-IKOr0 3HAUEHHS X KBAaJPaTHUN TPUUJIEH:
1) x2 — 4x + 9 mabyBae HOZATHOTO 3HAYEHHS;
2) 2x2 + 8x + 8 mabyBae HeBiJ €MHOro 3HAUYEHHS;
3) —x2 + 6x — 16 mabyBae BiJ’eMHOTO 3HAYEHHS;
4) —x2 + 10x — 25 HaOyBae HeJ0JaTHOTO 3HAUCHHS.
49.29. BugimiTh 3 KOMKHOTO KBaJAPaTHOTO TPHUUJIEHA KBaJpaT OBOUJEHA Ta
JOBEIiTH, IO IJis OyAb-IKOr0 3HAUEHHS X KBaJPaTHUN TPUUJIEH:
1) x2 + 6x + 17 mabyBae DOJATHOIO 3HAUECHHS;
2) —x2 + 12x — 37 mabyBae Bif’€MHOTO 3HAUYEHH.
E 49.30. PosknagiTe Ha MHOKHUKM MHOTOYJIEH:
1) x3 + 3x2 + 2x; 2) —2x3 — 5x2 + 3x;

3) lx4 + x3 —éxZ; 4) —lx5 + 2x%* + 6x3.
4 4 2
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49.31. Po3kJamiTh Ha MHOKHUKY MHOTOYJIEH:

1) x8 — 12x2 + 32x; 2) %x‘* — 4x3 + 9x2,

49.32. ITo6ynyiitTe rpadik QyHKITII:
x24+x-2 x3 —2x2 - 3x

Dy=——--—; 2)y =

x -1 x2 + x

49.33. CupocriTh Bupas:

1)x3—16x. x—4 16 j
x + 40 3x2 +11x -4 16 -x2)
2) 1 [ a _a+2 j
2a-2)2 \a2-2a+1 a2+a-2)

49.34. CopocTiTh Bupas:

1)[ x-1 1 ).x—4.

222 +3x+1 x2-1) 28 —x’
b _ b+2 ]

b2 -6b+9 b2-b-6)

2) (3b — 9)2 [

@ Bnpabu g nobmopenns
49.35. Cupocrith Bupaa:

1) 4/0,16a5x14, axmo a > 0, x < 0; 2) \/8m3p8, axmpo p > 0.

49.36. Yuciaa x, i x, € KopeHsamu piBaauHa x2 — 2x — 10 = 0. He poss’asy-
I0UM PiBHAHHSA, 3HAWAITHL 3HAUEHHA BUPAa3Y:
X X
2 2. . -, 72, 4 4
1) x2 + x2; 2) x} + x3; 3) + 4) xt + x3.

2 27
Xy X

Tligzomyimecs g0 bubueHns Hobozo mamepiany

49.37. Posk1amiTh Ha MHOMKHUKN:

1) x3 — 4x; 2) x* — 4x3 + 4x2;
3) x3 — 4x2 — 9x + 36; 4) x3 + x2 —x — 1.
49.38. Po3B’1:KiTh PiBHAHHS, BUKOPUCTABIIIN YMOBY PiBHOCTI Apo6y HYJIIO:
1)2x2;3x—5:0; 2).2x2+x—28:0.
x4 —4 2x + 8
49.39. Po3p’s1:kiTh pPiBHAHHS, BUKOPHCTABIIIN OCHOBHY BJACTHBICTH IPOIIOP-
Iii:

1) 2x+1:2x—2

. x-3 x-9
x—3 x+5’

x+1 2x+38

2)
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49.40. Po3B’a:KiTh PiBHAHHA MHOMKEHHAM 000X IOro YacTHMH Ha CIIJIbHUHK
3HAMEHHUK:

1 2 1
1) + ==
2x-10 3x-15 6

1
; 2) —+ = .
)x x2-x x-1

Xummeba mamemamuxa

49.41. V mebseBOMYy caJioHi MeOJi mpomaioTh y posdibpamomy Burisami. Ilpu-
m6aBIIy Me6JIi B IbOMY CaJIOHI, IIOKYIIeIlb MOXKE CaMOCTiiiHO 3i0paTu
MebJri a00 3aMOBUTH IIOCHAYTY 30upaHHA MeOJIiB, BApTicTh sIKOI cTa-
HoBUTL 12 % Bim Baprocti npumbanux meOaiB. Iloxkymens mpumgdas
magy 3a 9700 rpa. CKiJIbKM KOIITIiB BiH 3a0mIagnuTbh, AKIIO0 30epe
o 1ma@y caMoCTiHO?

@ Likabi 3agaui — nomipkyi ograue

49.42. Bki1agHUK IIOKJAB KOIITH HA JEeIO3UTH B PisHi OaHKM, IIepPIIHHi
3 akux HapaxoBye 10 % piunux, a apyruii — 15 % piunux. 3a pik
fioro saraJbHHUH IPuUOYTOK CTaHOBMUB 12 % Big mouaTKOBOro PO3Mipy
BHECEHMX KOIITiB. S3HAHAITh BiJHOIIIEHHS PO3Mipy BKJIAZLYy B IIEPIIIO-
My OaHKY 0 PO3Mipy BKJAJy B APyromMy OaHKY.

§ 50. Po3B'a3yBaHHS PiBHSIHD,
AKi 3BOAATbLCA A0 KBaAAPATHUX

1. lpo6oBi pauioHanbHi PiBHAHHS

PosBs’asyBanHA Apo00BUX paIlioHAJbHUX PiBHAHDb YACTO 3BOAUTLCS OO0
poO3B’A3yBaHHA KBaApaTHUX PiBHAHL. Haragaemo, K MOKHa pO3B’A3yBa-
™1 APOoOOBO-pallioOHAIbHI PiBHAHHS.

, . x2+2x x-4
("TOEEED Poss’ssatu piBHAHHA =T
—x

x—-1

Posé’a3anua. [JOMHOKMMO UYNCEJbHUK i 3HAMEHHUK APOOYy, IO CTOITH
x2+2x 4-x

y mpasBiii yacTuHi piBHAHHA, Ha —1. Maemo . Orpumane

x—-1 x-1
PiBHAHHA PiBHOCUJIbHE CUCTEMI:
{x2 +2x =4 -x, {xz +8x-4=0,

x—-1=0; x=1.

PisaanHa x2 + 3x —4 = 0 mae KopeHi x; =1, x, = -3. Ilpore smme apy-
ruii KOpiHb 3aJ0BOJIbHAE YMOBY X # 1. 3amuc poss’sA3yBaHHA PiBHAHHS
MOKHAa 0yJ0 3aKiHUNTH TaK:

{le a6o x = -3,
x =-3.

x#1;

Bidnosgidv: —3.
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, . 1 1 8
m PoaB’a3aTy piBHAHHSA +— =3 .
x+2 x4-2x x°-4x
Posg’azanns. PoskirageMo Ha MHOMKHUKY 3HAMEHHUKHU OPOOiB Y PiBHAH-

Hi, 11100 3HANTKU 00J1aCTh BU3HAUEHHS PiBHAHHSA i CHIIbHUN 3HAMEHHUK:
1 1 8

+ = .
x+2 x(x-2) x(x-2)x+2)
JdoMHOXKUMO 00MABI YacTMHUW PiBHAHHS Ha CIIJBHUNA 3HAMEHHUK IPO-

6iB — Bupas x(x — 2)(x + 2), BpaxoByHuYH 06JIaCTh BUSHAUEHHSA PiBHAHHSA
(OBP): x # 0, x # 2, x # —2. MaTumemo:

x(x-2)+x+2=8, [x2-x-6=0, [x=3a6ox=-2,

x # 0, x # 0, x#0,
x # 2, x # 2, x # 2,
x # =2 x % -2; x £ -2

3BigKu x = 3.
Bionosiodv: 3.

2. MeTop po3knagaHHs MHOrousieHa Ha MHOXHUKU

Heaki piBHAHHSA, MpaBa YacTUHA AKUX JOPiBHIOE HYJIIO, MOMKHA PO3B’d-
3aTH 3a JOIOMOTOI0 PO3KJIafaHHA MHOTOUYJeHA Ha MHOKHUKH.

m PosB’sa3aru piBHAHHA x3 + 2x2 — 15x = 0.

Posg’sa3anns. BuneceMo B JIiBiff yacTuHi PiBHAHHA COIIbHUNA MHOMKHUK X
3a ay:xkKu. Matumemo: x(x2 + 2x — 15) =0,
x=0 abo x2+ 2x - 15=0,
x = 3 abo x = —5.
OTrxe, piBEHAHHA x5 + 2x2 — 15x = 0 Mae Tpu KopeHi:
x; =05 x5 =35 x3 =—9.
Bidnosiodv: 0; 3; —5.

3. BikBapgpaTtHi piBHSIHHSA

Pipuanua Burnagy ax* + bx2 + ¢ = 0, ge a # 0, HasuBawOThH 6i-
Keéadpamuum piéHaAHHAM. Vloro MOKHA pPO3B’A3aTH, YBiBIIM HOBY 3MiH-
HY, To0TO mosHaumBmu x2 = t. Toxi x* = (x2)2 = ¢2, a mouaTKoBe PiBHAHHA
HabyIe BUTIALY

at? + bt +c=0.

Takuii MeTon pPO3B’A3YBAHHSA HA3UBAIOTHL MemodomM 66e0eHHA HO60T
3Minnoi, a00 memodom 3amMiHU 3MIHHOI.

PosB’azaru piBEarHA x* + 5x2 — 36 = 0.

Posé’asarnns. 3pobumo 3aminy x2 = t, ogep:XuMo piBHAHHA t2 + 5t — 36 = 0,
KOPEHAMH AKOTO € uuciua t; = 4; t, = —9

IToBepuemocs mo 3MiHHOI X.

1) t; = 4, Toxi x? = 4, x) 5 =125

2) t, = -9, roxi x2 = -9, KopeHiB HeMae.

OT:Ke, KOPEeHIMU MOUYATKOBOTO PiBHAHHA € yucjaa 2 i —2.

Bidnosidv: 2; —2.
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4. MeTopn 3aMiHU 3MiHHOT

He nuine 6ikBagpaTHi, a i geAki iHINI Buau piBHAHL MOXKHA PO3B’SA3Y-
BaTU 3a JOIIOMOIOI0 3aMiHM 3MiHHOI.

W Poss’asaru piBHaHHA (x2 + 4x)(x2 + 4x + 4) = 12.

Posg’azannsa. Ao Mu po3KpUEMO AY:KKM B JIiBilfi yacTuHi pPiBHAH-
Hs, OJEpP:KUMO PiBHAHHS UYETBEPTOrO CTelleHsd, AKe He 3aBKIN MOKHA
po3B’A3aTy MeTOAAMHU IIMKiJbLHOI MaTeMaTuKU. ToOMy OY:KKU PO3KPUBATU
He 6ymemo. ITomiTumo, 10 BuUpasu, SKi MicTATL X, B 000X Oy:KKaX € Of-
HAaKOBUMU, TOMY MOXKHA CKOpHCTaTHCA 3aMiHOI0 x2 + 4x = t. Omep:KuMO
piBuanua t(t + 4) = 12, 110 € KBagpaTHUM BigHOCHO 3MiHHOI ¢. Ilepenu-
memo ioro y suraagi t2 + 4t — 12 = 0, 3Bigknm t,=2;t,=-6.
IloBepTaemocs mo 3MiHHOI X.

1) t; = 2, Toni x2 + 4x = 2, To6ro x2 + 4x — 2 = 0, 3BiAKHK Xpg =27 J6;
2) t, = —6, Toxi x2 + 4x = —6, To6TO X2 + 4x + 6 = 0, ame D < 0, Tomy
KOpeHiB HeMaeE.

Orxe, —2 + V6 i-2- J6 - KOpEeHi IIOYaTKOBOI'0 PiBHAHHA.
Bidnosidv: -2 + /6.
4

Poss’sasaru piBHAHHA x(x - 2) = —————.,
- P @=2)= D3

Pos3g’azanns. PosakpueMo Oy:KKM B KOKHIN YacTHUHI PiBHAHHSA, OHEePIKU-
4

x2 -2x-3
ITomiTuMmo, 110 BUpasu, AKi MicTATL 3MiHHY X, B 000X YacTHHAX PiBHSAH-
HA € OJHAKOBHMMHU, TOMY BUKOHAeMO 3aMiHy x2 — 2x = t. OmepKuMO piB-

. . 4
HAHHA 31 3M1HHOIO t: §t = ——

t-3
Posp’a3aBmu ioro, MaTuMeMO KOpeHi t; = —1; t, = 4.
IToBepHeMocsa g0 3MiHHOI X.
1) t; = -1, Toxi x2 — 2x = —1, To6ro x2 — 2x + 1 = 0, 8Bigku x = 1;
2) t, = 4, roxi x2 — 2x = 4, To6T0 X2 — 2x — 4 = 0, 3BiAKHU X, = 1+ /5.

Omxe, TOUATKOBE PiBHAHHA Mae TpHW KopeHi: 1; 1+ J5.
Bidnosiov: 1; 1 + \/5

@ Akumn MeTogaMn MoXHa po3B’A3yBaTh PiBHSAHHA? O HAke piBHSHHS HasuBaloTb GikBa-
apatHum? O Ak po3B’AsytoTb GikBagpaTHE PIBHSHHA?

Mo: x2 —2x =

§ Fosb ' sxims sagaui ma buxonaime bnpabu

@ 50.1. (Veno.) ki 3 piBHAHb OiKBagpaTHi:

1) x3 +3x2 -5 = 0; 2) x* +4x2 -5=0;

3)x2+Tx-1=0; 4) -5x* -8x2 -11=0;
1 4

B)—+—-9=0; 6) 10x2 — 9x4 — 5 = 07
xt x
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50.2. Bunumrits 6ikBaapaTHi piBHAHHSA:
1) x2 +x-11=0; 2) 5x* —4x3 -5 =0;
3) xt-Tx2-6=0; 4) x5 -9x2+4=0;
5) Tx* +12x2 -9 =0; 6) 5-Tx*-6x2 =0.
@ 50.3. Posp’axirs OikBaspaTHe PiBHAHHA:
1) x* - 5x2 +4 = 0; 2) x* - 9x2 + 8 = 0;
3) x* —2x2 -8 =0; 4) 2x* —x2 -6 = 0;
5) x* +5x2 +4 = 0; 6) 9x* - 6x2 +1=0.
50.4. 3HaiigiTh KOpeHi OiKBaAPATHOrO PiBHAHHSI:
1) x* —17x2 +16 = 0; 2) x* — 6x2 + 8 = 0;
3) x* +2x2 -15 = 0; 4) 3x* - 2x2 -8 = 0;
5) x* +10x2 + 9 = 0; 6) 25x* —10x2 +1 = 0.
50.5. Po3p’s1:kiTh piBHAHHS:
2 _ 4 2 _
prE-x=2_,, g ¥ Hx=6_
x+3 x -2

50.6. Po3B’a:KiThb piBHAHHS:

2 _ 2 _ 4
l)x + 2x 3=0; 2)x x 12:
x—4 x+ 3
50.7. Po3B’s:KiTh piBHAHHS:
2 2
n-Eo -t 2 o-
x+1 x+1 x-2 x-2
2 _ 2 _ _
3) 2x =3x 14; 4)x 5:2x 10'
x -1 1-x x -3 3—x
50.8. Po3B’sa:kiTh piBHAHHS:
2 2
1 xt 3x; 2) x° 9 :
x—-2 x-2 x+3 x+3
2 - 14 2 _ -
3)3x _x : 4)x 3:2x 5.
1-x x -1 x -2 2—-x
50.9. 3uaiifgiTh KOpeHi pPiBHAHHSI:
1)x—3: 8 : 2)2x—3: x :
x x+ 3 x + 2 x+ 6
3) 10 = x; 4)§=3x+2.
x -3 x
50.10. 3HaiigiTh KOpeHi piBHAHHS:
l)x—2: 3 : 2)3x—1: x :
x X+ 2 x+ 3 x+1
3) 3 = x; 4)§=2x—1.
4 —x x
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50.11. Po3B’sa:KiTh piBHAHHS, PO3KJIABIIN HOT0 JiBY YaCTHUHY HA MHOKHUKU:

50.12.

50.13.

50.14.

50.16.

50.17.

50.18.

50.19.

172

1) x3 —4x = 0;
3) 4x* — x2 = 0;

2) x3 + 9x = 0;
4) x3 + x2 —6x = 0.

Po3B’sa:kiTh piBHAHHSA, PO3KJIABIIIN HOT0 JIiBY YACTUHY HA MHOMKHUKI:

1) x3 — 9x = 0;

3) 16x* — x2 = 0;
Po3B’a:KkiTh piBHAHHS:
20

2
22y

x x+1
Po3B’a:KkiTh piBHAHHS:

x x+1

50.15. Po3B’s:KiTh piBHAHHSA:
x*-10x2+9

) —————=0;
x+3
2 _
3)2x 25x+2=3;
x4 —4

Po3p’s:kiTh piBHAHHS:
4 2
x* + x4 — 2
)—————=0;
x+1
3x2 -10x +3 _
x2-9
Po3B’a:kiTh piBHAHHS:
x+7 x-4
—+ =

2;

3)

1) ;
x+2 x-2
4 2 x2 +15
3) - = ;
x-5 x+5 x2-25
Po3B’sakiTh piBHAHHS:
1) 3x+9+x—6 _3.

x+1 x -1

Po3B’a:kiTh piBHAHHS:
2x -3 x+1 5
D — T2 =0
x4 +4x+4 x“+2x Xx
6 4 1
x2-9 x2+6x+9 x-3
3 6 3 _ox+12
)x2—36 x2 +6x x2-6x
3x+2+x+4_ 3x2 +1
x+1 x-3 x2-2x-3

2)

4)

2) x3 + 4x = 0;
4) x3 + x2 -12x = 0.

1
x -2

=1.

2
2) — +
X

2)§+ 1
x x-4

=1.

6x2 +19x -7
1-3x

4x + 2

1+ 2x

2) 03

4) = 6x + 5.

6x2 +7x -5
1-2x

8x + 2

1+4x

4;

2)

=12x + 5.

4)

3x+3 2x-6
+ =2
3x+2 3x-2

2)

.
b

2x+2_ 18 x+6

4)

x-3 x2-9 x+3

4

2)

2x+8+ 10 X -
x+5 x2-25 «x-

5
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50.20. Po3p’s1:kiTh piBHAHHA:
p_2L_ 14 5
x2-2x x2+2x x
3 4 1
2 + + = 0;
)x2—4x+4 x2 -4 x+2
5 x + 20 10
3) + = :
x2 +10x x2-10x x2-100
1) 26+ 7 X - 2 5

x+4 x-1 x2+3x-4
50.21. [Iy1g AKOro 3HAUEHHS X:

1) cyma apobiB 1 6 o i IOpPiBHIOE iX TJOOYTKY;
. 2 . . .
2) cyma apobiB ~_3 i IOopiBHIOE iX uacTIri?

50.22. Po3B’1:KiTh piBHSHHSA, PO3KJIABIIK MO0 JIiBY YaCTUHY HA MHOMKHUKU:
1) x3 —2x2 - 9x + 18 = 0; 2)3x3 +3x%2 —4x -4 = 0.
50.23. Po3B’aKiTh piBHAHHSA, PO3KJIABIIIN HOI0 JIiBY YaCTUHY Ha MHOMKHUKN:
1) x3 —x2 —4x +4 =0; 2) 4x3 + 8x2 - 3x -6 = 0.

50.24. Po3p’s:KiTh piBHAHHS:
1) (x2 +3)2 —3(x2 +3) -4 =0; 2) (x2 —x)2 +2(x2 -x)-8=0.
50.25. Po3p’s1:KiTh piBHAHHA:
1) (x2 +2)2 - 2(x2 +2) -3 = 0; 2) (x2 +x)2 -5(x2+x)-6=0.
E 50.26. 3HaligiTh KOpeHi PiBHAHHS:
1 1 1
1) - = ;
2(x2+3) 3(x+4) x3+4x2+3x+12
1 1 32
2) x—1+x2+3x+2 X3 +2x2—x-2

) 14 1
x-83 x3-x2-9x+9 x2+2x-3

50.27. Po3B’a:KiTh piBHAHHSA

50.28. Po3p’siokiTh piBHAHHS:

1) x5 + x* —6x3 —6x2 + 5x + 5 = 0; 2) x3 +2x2 -2x-1=0.
50.29. 3uaiigiTh KOpeHi PiBHAHHS:

1) x5 —x* —2x3 +2x2 -3x +3 = 0; 2) x3 —3x2 —6x +8 =0.
50.30. Po3p’s1:kiTh piBHAHHA:

1) x —\x — 6 = 0; 2) (x2 + 2x — 2)(x2 + 2x — 4) = 8;

3)(x-2)t-2x-22-3=0; 4)(x2+x+1)2-8x2-8x—-1=0.
50.31. Po3p’s1:KiTh piBHAHHA:

1)x +2Jx -8 =0; 2) (x2 — 2x — 1)(x2 — 2x — 8) = 3;

) (x+1t—5(x+1)2-6=0; 4)(x2-x-1)2-4x2+4x-1=0.
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O) Brpadu gns nobmopenns
. . .2
50.32. Koperi kBagparHOro TpuuieHa 3x2 + bx + ¢ popiBHIOIOTHL —7 i 3

PoskaaniTh mell KBagpaTHUI TPUUJIEH HA MHOMKHUKMH.

50.33. Cyma mBox umceJ JopiBHIOE 27, a cyMa ixX KBagpaTiB mopiBHioe 369.
3HaHITh i umcJa.

x -2 9x2 - 4 x

3x+2 2x2-bx+2 1-2x

50.34. CopocriTh Bupas

Tligzomyidmecs qo bubuenns Hobozo mamepiany

50.35. 3 gBOX palilleHTpPiB, BificTaHb MikK AKUMU 84 KM, OJHOUACHO HAa3y-
CTPiu oxHa OXHiN BUMixXaau ABI BeJOCHUOEAUCTKU. SHAUTITH IIIBUI-
KicTh KOMKHOI 3 HUX, AKIIIO BOHU 3yCTpijamcsa ueped 3 rom i mBui-
KicTh omuiel Oysa Ha 4 KM/Toj OiJBIIIO 3a IMIBUAKICTH iHIIOI.

Xummeba mamemamuxa

50.36. 3apobiTHa mIaTa MeHeIKepa cylepMapKeTy eleKTpoHiku B 2024 porri
cranoBuya 18 000 rpu miomicsars, 3 AKol yrpumyBaan 18 % momaTKy
Ha poxomu (ismunmx oci6 Ta 1,5 % BificbkKoBoro 36opy. Ha mouaTkKy
POKY MeHeIKep BUpIIIUB Iomicansa Biaxaazatu 10 % Big orpuma-
HUX IIicJaA yTPpUMAHHS IIOJATKiB KOIITIB Ha IpuUAOaHHS HOYTOyKa,
posapiObHa IiHa AKOro B cylepMapKeTi, JAe BiH mpaIiioe, CTaHOBUTD
13 500 rpH. Yepes aAKuii uac BiH IpHUA0AE€ HOYTOYK, SKIIIO CyIepMap-
KeT CBOIM CHiBpOOITHMKAM HAZae 3HMKKY 15 % Bix posapiomol minm?

@ Likabi 3agaui — nomipkyi ograue

50.37. (3o8riwiHe He3anexHe ouiHlB8aHHA 3 mamemamukru, 2014 p.) Bimo-

y—-x 3 . . .
MO, IIIO 2 = e me 0 < x < y. V¥ ckinbpku pasiB umcyo y 6isbine 3a
x

qucyao x?

§ 51. Po3B'a3yBaHHs 3aay 3a ,ONOMOrolo
Apo60BuUX paLioHaNbHUX PIBHSAHD

IIpo6oBi palioHANbHI PiBHAHHSA TAKOX MOXKYTh OYTH MaTeMaTUYHUMU
MOJEJAMU TEeKCTOBUX 3a/ad.

W 3 oxHOro Micra nmo immioro, Bigcrans Mik akumu 560 KM, BU-
ixamm oZHOUYACHO JIETKOBHK i BaHTakiBKa. IIIBMAKicTh JerKOBHUKa Ha
10 x¥M/rox 6inbIlia 3a MIBUAKICTh BAHTAKiBKU, TOMY BiH NpUOYB A0 IyHK-
Ty TIpU3HAUEeHHA Ha 1 rox pamimie 3a BaHTa'KiBKy. 3HAWTU MIBUIKiCTH
BAHTAKIiBKU 1 MIBUAKICTD JIETKOBUKA.
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Posg’azannsa. Hexait mBuaKicTs BaHTaKiBKU X KM/Ton. CucreMaTusye-
MO YMOBY 3aJadi y BUTJIAAI TaOIMITi:

S, KM v, KM/TOJ t, Tox
. 560
BanraxxiBka 560 x —
X
560
JlerkoBuK 560 x + 10 —_—
x +10
. 560 .
OCKiNIbKY 3HAUEHHS BEJINYUHU —10 Ha 1 rox mMeHIIe Bif 3HAYEHHS Be-
x +
JUYNHA ——, TO MOYKEMO CKJIACTU PiBHAHHS:
x
560 560
—_—t1l=—
x+10 x

Bono mae gBa kopesni: x; = 70, x, = —80. [Ipyruii KopiHb He BigmOBigae
3MicTy 3amadi, Tomy MBUAKiCT BauTaxKiBKM 70 KM/rox. Toxi mBuakicTs
gerxkoBuka: 70 + 10 = 80 (xm/roxm).

Bionosgidv: 70 km/Ton; 80 KMm/roz.

m Maiictep i #ioro yueHb, IpaIflolouYy pasdoM, MOKYTh BUKOHATHU
3aBJaHHA 3a 8 rof. 3a CKiIbKM IOAWH MOKe BUKOHATH Iie 3aBHAHHS ca-
MOCTifiHO KOKeH 3 HIX, IKII0 MAalCcTPy Ha Iie MOoTpioHo Ha 12 rox mMeHIie,
Hix #ioro yuHio?

Posg’sazanns. Hexaili maiicTpy, 100 BHKOHATH 3aBJaHHS CAMOCTiHHO,
moTpibHO X rox, Toxi yuHeBi — (x + 12) roxm. Komu Bung i obcar podboTu
B 3aJauyax Ha Po0OTy He KOHKPETH30BaHO (IK TYT), HOT0 IMPUNHSATO IO-
3HauvaTu oguHuieo. Haragaemo, 1o npodyxmuenicms npayi — 1e obeAr
poboTu, 110 BUKOHYEThCA 3a omgmHUIIO uacy. Toxai 3a 1 rog maiictep BU-

1
KOHa€ — YacTHHY 3aBIAHHS, a YUeHb — ————
x x+12

TUBHICTH IIpalli KOXKHOI'0 3 HUX. 3a YMOBOIO 3aJaui MaiicTep i yueHb IIpo-

YaCTUHY, Ile i € MPOAYK-

. 1 8
mparoBaau 8 roji, TOMy MalcTep BUKOHAB 8 - — = — UacTUHY 3aBIaHHI,

x X
1 8

x+12 x+12
CSAT 3aBIAHHA, MAE€MO PiBHAHHS:

8 8

X x+12:

a y4eHb 8 - . BpaxoByioum, 1110 BOHU BUKOHAJIU BeECh 00-

b

3Bigkm: x, = 12, x, = —8.

Hpyruii KopiHb He BiAmoBimae amicTy 3amaui, OCKiJIBKY € Bim’eMHUM.
OT:xe, MalicTep, IIPAIIOIOYM OKPeMO, MOKe BUKOHATH 3aBIaHHA 3a
12 rox, a #ioro yueub — 3a 12 + 12 = 24 (ropn).

YwmoBy 11i€l 3amaui, AK 1 momepegHBOI, MOMKHA TAaKOX CHUCTEMAaTHU3yBaTH
B Ta0JIHILIO:
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Yac . dDaKTHIHO O6car
- IIponyKTHBHiCTH . .
IJIA CAMOCTIMHOTO — BUTPAYEHHH | BUKOHAHOL
BUKOHAHHSA, T'OJ p gac, rox po6oTu
. 1 8
Maiictep x — 8 —
x X
1 8
Vuensn x+ 12 8
x+12 x+12

Bidnosidv: 12 rog i 24 rog.

3BepHiTH yBary, Io yMoBHu OijbIIocTi 3amau Ha pyx abo Ha pobory
MOJKHA CHCTEMATH3yBaTH B TAOJMIIO, II[0 JOMOMOXK€ YHHUKHYTH TI'POMi3-
KNX TeKCTOBUX 3allCiB.

(O

( MosicHIT, 9K po3B’si3aHO 3agadi B npuknagax 1i 2.

o

¥

Z

51.2.

51.4.

51.5.

51.6.

51.7.

176
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51.1. Onue 3 HaTypaJbHUX uuce] Ha 2 Oiablne 3a iHme. 3HAKIITEH IIi

. . 5
ymesia, AKIT0 cyMa OO0epHeHUX IM 4mces JOPiBHIOE I3

CyMa maBox HATypaJbHuX umnces mopiBuioe 20, a cyma umceJi, im o6ep-

5 - .
HEHUX, CTAHOBUTH ﬂ 3HaI/IIL1TI: II1 9yucJa.

51.3. YucenbHUK 3BUYANHOTO HECKOPOTHOTO ApP0oOy Ha 1 MeHINui Bin
3HaMeHHUKa. JAKINo Big uncelbHHMKA BigHATHM 7, a Big 3HaMeHHUKA

. . 1 . . . .
BigHATH 5, TO Api06 3MEHIIUTHCA Ha E 3HaUIITE mei apio.

3HaMeHHUK 3BUUYAHOTO HECKOPOTHOrO APoOy Ha 5 Oijbimuili 3a um-
CeJIbHUK. SIKIMO 3HaMeHHUK 30iabIInTi Ha 6, a UMCeJbHUK 30iJabIIHI-

. . 1 . . . .
™ Ha 4, To Api0 30iALIMINTHCA Ha Z 3HalgiTh el apiod.

3 MmicTa B ceJio, BifcTaHb MixK AKUMU 48 KM, BUiXaJi OAHOYACHO ABa
Beqocunenuctu. [IIBuaKicTs ogHOrO 3 HUX Oysa Ha 4 KM/TOx GiJIBIITIOO
3a MIBUAKICTH Apyroro, i Tomy BiH mpuOyB y cesio Ha 1 ropx pawmirre
Big apyroro. 3HANAITh MIBUAKICTH KOMKHOTO 3 BEJIOCUIIEHCTiB.

3 micra A B micTo B, Bigcranb Mik axumu 420 KM, oJHOUYACHO BHUixXa-
au aBa JerkoBuku. IlIBuakicTs omuHoro 3 Hux Ha 10 Km/ronm OinbIma
3a MIBUAKICTH ApPyroro, i Tomy BiH mpubyB y micTto B Ha 1 rox pani-
e, Hid Apyruii. SHANAITh IMIBUAKICTE KOMKHOIO 3 JIETKOBUKIB.

IITo6 mixkBimyBaTu samisHenHs Ha 40 xB, moisg Ha meperoHi 300 xm
3aBIOBKKHU 30iJBINMUB MIBUAKICTE HA 5 KM/TOJ MOPiBHAHO 31 MIBUIKI-
CTIO 3a PO3KJagoM. SIKOI0 € IIBUAKICTEL IMOi3Ha 3a PO3KJIAIOM?

O
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51.8.

51.9.

. .. 5 .
AsToMo0inbp MaB mpoixatu 810 kM. Ilogosmasiiim 5 HLIAXY, BiH 3po0OuB

3ynuHKY Ha 30 xB. AJe morim, 30iabIIHBIIY MBUAKiCTE Ha 10 KM/ro,
OopulOyB OO0 MYHKTY IPU3HAUEHHS BYacHO. SIKoio OyJja IIBUIKICTH aB-
TOMOOIJIA M0 3YyHUHKHI?

Iloizg maB mpoixatu 320 kM. IIpoixaBimu 3 HIIAXY, BiH 3yOUHUBCA

Ha 1 rox, a moTiM IIPOAOBXKUB PyX 3i mBuUAKicTio, HA 10 KM/Tom MeH-
IIT0I0 3a MOYATKOBY. SHAUAITH IMIBUAKICTE IT0i3/a, 3 KO0 BiH pyXaBcs
0 3yIIUHKMU, AKIIO M0 IYHKTY IpU3HAUEHHA BiH mpubyB uepes3 7 Ton
micasa Buismy.

51.10. YoseH, BiacHa IMIBUAKICTh AKoro 18 Km/rox, mpomausB 40 KM 3a Te-

yiero i 16 KM mpoTu Teuii, BUTPATUBINMU Ha Bech HIIAX 3 rox. 3HaM-
IiTh MIBUAKICTh Teuii, AKIIO BoHa MeHIa Big 4 KM/To.

51.11. Bigcraus mik aBoma npuctauamu 48 km. Ha voBHI muiax Tyau i Ha-

3a] MOKHA IIOZOJATH 3a ( roi. S3HAWIITHL BJACHY HIBUAKICTHL YOBHA,
SIKINO MIBUAKICTH Tedii mopiBHIOE 2 KM/TOM.

51.12. MoTopHuil YoBeH mpomauB 18 KM 3a Teuiero piuku i 28 KM IIpoTH Te-

il 3a TaKW# caMuii yac, 1o i 48 KM y cTosdin Bomi. S3HAHUIITh BJac-
HY IIBUAKICTL UOBHA, AKIIO IIBUIAKICTE Tedii MOpiBHIOE 3 KM/TO/I.

51.13. Karep nponsiuBae 30 KM 3a Teuiero piuku i 8 KM mpoTu Teuii piukm

3a TaKMHM caMW# Yac, AKUHA HOTPIOHWH MJOTY, II00 HPOIJIUCTU IO
mitt piumi 4 Km. 3HAHAITH IMBUIAKICTL Teuil piukm, SKINO BJacHa
IIBUIKICTL KaTepa mopiBHioe 18 Km/Tom.

51.14. Moropuuii yoBen nporaus 40 KM 1mo o3epy, a motim 18 KM mo piuiri,

III0 BIIAJa€ B Ile 03€P0, BUTPATUBIIN HA Il IaAax 3 rof. SHaAUIITh
BJIACHY MIBUAKICTh YOBHA, AKIIO INBUAKICTL Teuii piuku mopiBHIOE
2 Kkm/Tog.

51.15. JIBi Gpuragu IIAXOBUKIB Manan 3aachanbryBatu mo 200 M2 10posx-

HBOT'O TIOJIOTHA, IPUUOMY Iepirna Gpurajia 3a JeHb acasbTyBaja Ha
10 m2 GisbImie, HisK Apyra, i TOMy BUKOHAJa 3aBJaHHS Ha 1 JeHb pa-
mime 3a apyry. CKigbKu M2 [OPOKHBOrO IIOJIOTHA ITOAHA
acdabpTyBajsia KOKHa 3 bpuran?

51.16. Insa nepeBedenHsa 60 T BaHTaXKy 3aMOBUJIM AESIKY KiJIbKicTh BaHTa-

51.17.

sKiBoK. OCKiJIBKY Ha KOMKHY BaHTa)XuJau Ha 1 T Giablie, HixK mepe-
bauajiocsd, To 3 BaHTaXiBKH BuABmiaucA 3aliBumu. CkijIbKu BaHTAa-
JKiBOK OyJI0 BUKOPHCTAHO [AJIA MepeBe3eHHA BAHTaMXKY?

MaiicTep i yuens, IpaIfoloUYm pasoM, MOKYTh BUKOHATH 3aMOBJICHHS
3a 16 rog. 3a CKiJbKU roAWH BUKOHAE Ile caMe 3aMOBJIEHHA KOMKEH
3 HUX CaMOCTiHiHO, AKIII0 MalCcTPy HAa Iie MOoTPibHO Ha 24 ronm MeHIIe,
HiK yUHIO?

51.18. JIpa manApu, IpaIOIOYd Pa3oM, MOKYTL nodapOyBaTu neBHY OyaiB-

Jio 3a 20 rox. 3a CKiJIbKM TOAMH MOXKE€ BHKOHATH I[I0 POOOTY KO-
HUI 3 MaJAgpiB caMOCTiHHO, AKIIO OJHOMY 3 HUX OJIS I[LOTO IIOTPi0-
HO Ha 9 rox 6inbIne, HixK iHIITIOMY?
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51.19.

51.20.

51.22.

O
Yepes oguH KpaH O0aceilH HamoBHIOBAIU 9 XB, IIicJasA YOro BiAKpUIIU
apyruii kpaH. UYepes 6 xB iX cmizmbHOI pobOOTHM BUABUJIOCSH, IO Ha-
TOBHEHO TiJIbKHU IOJIOBUHY Oaceiiny. 3a CKiJIbKM XBUJIMH MOKHA Ha-
HOBHUTHU OaceiH uepes KOMKHUI i3 IIMX KPaHIB OKpeMo, AKIIO IIep-
oMy Ha Iie Tpeba Ha 9 xB Oijblie, HiXK Apyromy?

OpHa 3 omepaTOpOK KOMII'IOTEPHOI'0 HA0OPy MOKe HAOpaTH PYKOIINC
Ha 12 guiB mBupamie, Hixk inma. Yepes 6 muis poboTu mApyroi omepa-
TOPKHU M0 Hei mpuenHajacd mepina. Yepes 10 gHiB cmiigbHOI poboTu

5 . .
BUABUJIOCS, III0 HAOpPAHO 7 pykomucy. 3a CKiJIbKM OHIB MOKe Habpa-

TH PYKOIINC KOXKHA 3 OIIEPATOPOK OKPeMO?

51.21. ITimoxix pyxaBcsa i3 cena A B ceso B 4 rox. Ha 3BopoTHOMY
niaxy nepiri 10 KM BiH mpoMIIOB 3 Ti€0 caMoio IIBUAKICTIO, a IO-
TiMm 3mMeHITHUB ii Ha 1 KM/rom i ToMy Ha 3BOPOTHHUI INJIAX BUTPATUB
Ha 30 xB Oinbire. 3HAWAITE BifcTaHbL MidK cejaMU.

Bincranp Big npucrami M go mpuctami N 3a Teuicio piuyKu 4OoBeH MO-
Jae 3a 3 roga. OgHoro pasy, He mitimmosinu 30 KM o mpuctaui N, do-
BeH MOBEPHYB Hazajn i mpubys go mpuctaui M uepes 4,5 rox. 3uaii-
OiTh BJIACHY IMBUAKICTH YOBHA, AKINO IMBUAKICTH Tedil piuku mOpPiB-
HI0O€ 3 KM/TO/I.

@ Bnpabtu gas nobmopenns

51.23.

51.24.

51.25.

Po3B’a:KiTh piBHAHHS:

1) 2x4 + 322 — 5 = 0; gy ** _ 36
x—-6 x-6
Ckoporits apio6:
x2 +3x-10 x2 -9
1 x2 -2x 2)2x2—4x—6'
Po3B’a:KkiTh piBHAHHS:
1) x — 2Jx — 8 = 0; 2) (x+7)* —5(x +7)2 -6 =0.

Xummeba mamemamuxka

51.26.
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Kepamiuny mauTky ommiel i Tiei camoi ToproBoi MapKu BUPOOJIAIOTH
TPHOX PiBHMX po3MipiB. MarasuH nmpojae MINTKY TiIbKH nmaukamu. Ilo-
IPYKIKA BUPIIINIO YKJIACTH ITi€I0 ILIMTKOIO miajory Ha KyxHi. Kopu-
CTYIOUNCEH JAHWUMMU TAOJINUITi, 3’ICYHTe, AK MOAPYKIKIO IIPUA0ATH ILIUTKY
HaMgeIeBIne, AKIN0 KyXHa Mae (opMy KBagpaTa 3i CTOPOHOIO 3 M.

Po3mip nmiautkn KinbkicTs nanTok ina
(cMm x cMm) y mauiri HavYKu
20 x 20 25 300 rpH
20 x 30 16 290 rpH
30 x 30 11 280 rpH
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@ Likabi 3agaui — nomipkyi ogHaue

x2 + 2x

51.27. Ilo6ynyiiTe rpadik GyHKmii ¥y = ——F— — 2.

[+

AOMALLHSA CAMOCTIMHA POBOTA N2 11 (8 49-51)

3aedannsa 1—-12 marms no womupu eapianmu gionosideit (A-I"), ceped
AKUXx auue o0un € npasuavHum. Obepimv npasuavHull apianm 6i0nogidi.

=

1. VxaxiTs Bupas, SKuUl € KBAAPATHUM TPUUJIECHOM.

A.2x%2 +x-3x3 B.2x2+x-3 B.; I‘.£+x—3
2x2 + x - 3 x?

SHaliTh JUCKPUMIHAHT KBaApaTHOro TpuuaeHa 2x2 — 3x — 7.

A. 47 B. —47 B. 64 I. 65

Vraxirts, 6iKkBagpaTHe PiBHAHHAI.

A 4x2 +x-3=0 B.4x* +x2-3=0

B.4x3 +x2-3=0 I.4x* +3x3 +2x2 —-x-5=0

4. PozkmamiTe Ha JiHiHI MHOXHWKM KBaIPaTHUUA TPUUIEH
-2x2 + 3x + 5.
A. 2(x +1)(x - 2,5) B. 2(x + 1)(x — 2,5)
B. 2(x - 1)(x + 2,5) T. -2(x + 1)(x + 2,5)
x2 49
x-7 x-T7
A. KopeniB Hemae B. 7 B. -7 I.-7;7

Po3sB’axiTh piBHAHHA X3 + 2x2 — 3x = 0, po3KJAaBHIU ioro JiBYy ua-
CTHUHY Ha MHOXHUKMU.

PosB’s1ixiTh piBHAHHSA

A.-3;1 b.-1;3 B.-1;0; 3 I'.-3;0;1
2
) .. x4 —-5x+6
i3 7. CkopoTiTh Opibd — o
x4 -9
x+2 x -2 x -2 x+2
A. B. B. T.
x+3 x+3 x—3 x—3
8. s AKX 3HaAUeHb X cyMa Apo0iB 1 i 3 JIOpiBHIOE iX MOOYTKY?
x -x
A. Takux 3HaueHb X He icHyeE B. 2
B.2;9 r.-9; -2
9. 3 micta A B micro B, BigcTaHp Mik AKuMu 360 KM, OJHOUYACHO BHU-
ixamu mBa aBToMoOGini. IIIBumKicTs, ogHOTO 3 HHX OyJya Ha 10 KM/TOn
O0iJIBIIIOI0 3a IIBUAKICTH iHIITOTO, i TOMY BiH mpuOyB [0 NYHKTY IIPH-
sHaueHHa Ha 30 xXB panimie. 3HAWAITH IMIBUAKICTL aBTOMOOIIA, AKMIA
pyxaBcs IIOBLJIBbHIiIIIE.
A. 70 xm/Tog B. 80 xm/rox
B. 90 x™m/Trox T'. 100 km/rof
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. 1
i4 10. Po3KafiTh Ha MHOKHUKY MHOTOUYJIEH —Zx“ — x3 + 3x2,

A.—ixz(x—Z)(x+6) B.—i(x—Z)(erG)
1 1
B. —Zx2(x+2)(x—6) T. —Zx(x—Z)(x+6)
11. Posp’axirs piBEanHa x3 + 3x2 — 6x — 8 = 0.
A. Po3B’a3kiB HeMmae B. 4;-1; 2
B.1;2; 4 Ir.-2;1;4

12. Bigcramp Bigm mpucraHi A go mpuctrani B mpotu Teuii piukum uoBeH
momae 3a 3 rox. OgHOro pasy, He mOILIMBINM 24 KM A0 mpucTaHi B,
YOBeH IIOBEPHYB Hasand i mpubOyB mo mpucrtaHi A uepes 3 romg 18 xs.
3HalAiThL BJACHY IIBUAKICTH YOBHA, AKINO IIBUIKICTL Teuil mOpiB-
HIOBajsa 2 KM/TO[I.

A. 20 xm/rox B. 22 xm/Tox
B. 24 xm/Ton I'. 26 x™m/Tog,

Y 3ae0anni 13 nompi6bno ecmanosumu 6i0nogidnicmv Mix iHpopma-
uierw, no3nauernow yuppamu ma oyxeamu. O0na 6i0nosidv 3aiisa.

iS 13. YcrauoBiTh BiAmoBigHicTh MixK piBHAHHAM (1-3) Ta itoro xKope-

Havu (A-T).
Pignsauns Kopewni pieunanus
l.x—7+x+4=1 A. -3; 3
x—-2 x+2 b. -3; 6
2. x3+6x2-9x-54=0 B. 3; 6
3. (x2-2)2 -4(x2-2)-21=0 I. -6; -3; 3

3ABAAHHA ANA MTEPEBIPKU 3HAHb AO 88 49-51

il 1. 3 gaHuX BUPAa3iB BUIHUIILTEL Ti, III0 € KBaAPATHUMU TPUUJIECHAMMN:

1
1) 2x2 - 3x + T; 2) ———MMM—;
2x2 -3x + 7
3) 2x2 — 3x + Tx3; 4) -8 + 2x2 — 3x.
2. 3HaWOiTh AUCKPUMIHAHT KBaApPaTHOTO TPUUJEeHA TA BU3HAUTE KiJb-
KicTh #I0TO KOpEeHiB:
1) x2 +3x - T; 2) x2 +x + 9.
3. Ywum e GikBagpaTHUM PiBHAHHSA:
1) x2 +8x -9 = 0; 2) x* +8x2 -9 = 0;
3) x3 +8x2 -9 =0; 4) Tx%2 —x* -5 =0?
@ 4. Po3KJamiTh HA MHOMKHUKN KBAJPATHUI TPUUJIEH:
1) x2 + 4x - 5;

2) —2x2 + 5x — 2.
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O
5. 3HaUAiTh KOpeHi piBHAHHA:

1) x* +3x2 -4 =0;

2
x 16
2) = .
x+4 x+4

6. Posp’soxiTh piBHAHHA x3 — 5x2 + 6x = 0, posKIaBImIM Horo JiBy ua-

CTUHY Ha MHOXHUKMU.

@ 7. CkopoTiTs Api6:

1)x2+2x—8. 2) x2 -4
x2 + 4x 2x2 + Tx — 22
8. 3 omHOro Micra B iHIIIe OJHOYACHO BHUIXaJM [OBiI BeJOCHUIIEIUCTKIU.

IIBugkicTs mepmroi 6yna Ha 3 KM/rom OijbINOI0, HiMK INBUIKICTH
Ipyroi, ToMy OO0 OYHKTY IIpM3HauYeHHsS BoHa mpubysaa Ha 1 rox pa-
Himre, Hi»K Apyra. SHaAUOITh IMBUAKICTH KOMKHOI 3 BEJOCUIIEINCTOK,
AKIO BifcTaHb MixK mictamu 60 KM.

E 9. Po3B’aoKiTh DiBHAHHA:
1) x +3Jx -10 = 0;
2) (x -3)* -7(x-3)2-8=0.

Jlodamkoséi 3a60anna

E 10. PoskagiTs Ha MHOKHUKYM MHOTOUJIEH:
1) x3 — 4x2 - 5x; 2) —%x“ + 3x3 — 4x2,

3 _x2_29
11. IlobyayiiTe rpadirk GyHKIili y = XX T ex

x2 - 2x
BMPABU ANA TTOBTOPEHHA TEMU 11
o § 49

il 1. 3maligiTh AUCKPUMIHAHT KBaApaTHOI'O TPUUJEHA Ta BU3HAUTE, UM
MOKHA PO3KJIACTHU el TPUUJEH Ha JiHilHI MHOMKHUKN:

1) x2 +x-5;
2) x2 +2x + T;
3) 9x2 + 6x + 1.
@ 2. 3HalifiTh KOpEeHi KBaApPaTHOI'O TPUUJICHA:

1) x2 + 5x + 4; 2) x2 —4x - 12;

3) 2x2 — 12x +18; 4) —4x2 + Tx + 2.
3. PoskianiTh Ha MHOKHUKU KBaJPaTHUMN TPUUJIEH:

1) x2 + 3x — 4; 2) 2x2 — Tx — 4;

3) —x2 + 3x +18; 4) —4x2 + 9x - 2.
4. BuginiTe KBagpaT OBOUJIEHA 3 KBaJAPATHOI'O TPUUJIEHA:

1) x2 + 6x - T; 2) x2 - 8x - 9.
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O
E 5. Croporits apib:
2 _ 2 _
1 4x 81 : 2) 2x% + 6x 20;
2x2 —hx —18 x3 -8
2x2 —12x + 18 4x2 —11x - 3
3) ; 4) )
2x2 —x - 15 -3x2 +10x — 3
Buxonaiire gii:
x -1 x+1 2x2 -7 x+1
; 2) - ;
x2+2x-8 x2+4x+38 x2-8x-4 x-4
3)x2—x—20‘2x—x2' 2 x+5 _x2+11x + 30
2—x x+4° 2x — 6 x-3

OnuH 3 KOpeHiB KBajgpaTHOro TpudujeHa X2 + px + 6 mopiBHIOE —3.
3HalgiTe p Ta iHIIUI KOPiHb.

Buninite KBagpaTr gBOUYJIeHA 3 KBAaJApPaATHOTO TPUUJIEHA:

a2 +x-1; 2) 2x2 - 3x + T;

3) 3x2 - 5x + T; 4) —4x2 + 9x - 2.

i4 9. VKaXiTh Take 3HaueHHsS HeBimoMoro koedimienta, mo0 TpUUJIEH

10.

11.

12.

MaB OIUH KOPiHb:

1) x2 + bx + 4; 2) ax? + 8x + 64; 3) x2 -18x +c.
PosknaniTh Ha MHOKHUKM KBaJApPaTHUHA TPUUJIEH BiTHOCHO 3MiHHOI X:
1) x2 — bax — 6a?; 2) x2 + 3bx — 1002,

fAxoro HaliMeHIIOr0 3HaUeHHSA MOKe HaOyBaTH KBaJpaTHUHN TPUUJIEH
x2 — 8x +19? JIna aKoro 3HAYEHHS X BOHO JOCATAETHCA?

Ilna AKoro a KBaApaTHUi TpuujaeH —a? — 4a — 17 HabyBae HaKOGiIBIIO-
ro 3HaueHHA? SHAULITH Ile 3HAUEHHA.

o § 50

@ 13. Posp’saxiTh piBHAHHA:
1) 2x* + x2 -3 =0;
3) xt +x2+9=0;

14. 3HaiigiTh KOpeHi PiBHAHHS:

2) 3x* — 2x2 — 40 = 0;
4) x* - Tx2 +10 = 0.

1)x2+x—2=0; 2) 3x2 _ 5x;
x -1 x+2 x+2
g+l _1-3x nH _ori1
x -2 2-x X
15. Po3B’siKiTh piBHAHHSA:
1) x* —16x2 = 0;
2) x3 —x2 —6x =0.
@ 16. 3ualigiTh KOOpPAMHATH TOUYOK mHepeTuHy rpadika (yHKIIL
y = x* — 3x2 — 4 3 Biccio abcmuc.
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O
17. Po3B’s:KiTh pPiBHAHHS:
1 4 1 1 1 3
1) - == 2) + = ;
x+2 x+3 x 20-x) 2-x 3-x
18 N 7 1 4) 13x+4 1 _
x2+6x+9 x+3 4x%2 +4x+1 2x+1
1 9 6 3 4 4
5 + = ; 6 - = .
)(x+2)2 (x-2)2 x2-4 )3x2—x 9x2 -1 9x2-6x+1
18. 3HaigiTh KopeHi piBHAHHS:
1 1 8 1 1 10
1 - = ; 2 + = ;
)2x+x2 x—-2 4x - x3 )1—x x+x2 x-x8
3) 7x + 6 _ 1 N 1 .
x3-27 x2+3x+9 x-3
19. Posp’skiTh piBHAHHSA:
)xd3-—x2=x-1; 2) (x2 +2x)2 — 2(x2 +2x) -3 = 0.
E 20. 3HaiigiTh KOOpAMHATH TOYOK IepeTuHy rpadikis y =4x i
7
v= x+1
21. Po3B’saxKiTh piBHAHHS:
8x + 29 18x + 5 25
1) = ;
16x* -1 8x3 +4x2+2x+1 4x2+1
2) 3x 1 x -1

27x3 1 18x2 —12x -8 9x2 +12x+4 4x - 9x°
22. 3HaiifiTh KOpeHi piBHAHHSI:

1) (x2 — 4x)(x — 2)2 +3 = 0 2) x(x — 1)(x — 2)(x — 3) = 24;
8 19
3 x2-8x=—"—"—; HE+2)(x-T)= —"———;
) x2 -8x -2 ) ( X ) (x —1)(x —4)
5 1
5 + =2
)x2—x—1 x2-x-5
2 3 8
6 + = :
)x2—11x+4 x2 —11x+1 x2-11x -2
E 23. PosB’aKiTh PiBHAHHA:
2 _ 2 _
l)x 13 x+1 _ 2,5 2)x + 3x 5¢ -5 _
x+1 x2 -13 1-x 3x + x2
oo § 51

@ 24. 3 micra B cejyo, BificTaHb Mk axkumMu 16 KM, BuiimoB mimoxiz.
Yepes 2 rog 40 xB y ToMy caMOMy HANPAMKY BUixXaJjia BeJIOCUIEIUCT-
Ka i mpubysa B cesio OJHOYACHO 3 IIiIIOXOAOM. SHANAITh ITBUAKICTD
BEJIOCUNENNCTKY, AKIIMO BOHA Ha 8 KM/rop OijbIlla 3a IMBUAKICTH ITi-
II10Xo/a.
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25.

26.

27.

28.

29.

30.

31.

32.

33.

O
Iloisg, axwuit 6ya0 3aTpuMaHO Ha 2 I'ol, KOMIICHCYBaB 3allisHEHHS Ha IIe-
peroni 400 KM 3aBIOB:KKY, 30iIbITUBINY IIBUAKICTE HA 10 KM/Tox. 3Hai-
IiTh, 3a AKWI Yac MOi3J MaB IOAOJIATHU IeH IIeperiH 3a PO3KJIAI0M.

Karep nmponaus 45 KM 3a Teuieto i 7 KM mpoTu Teuii, BUTpPATUBIIN Ha
Bech ILIAX 3 rox. SIka BiacHa MIBUAKICTH KaTepa, SKINO IIBUIKICTH
Teuii 2 Kkm/ron?

O 8- roguHi paHKy Big mpucTaHi 3a Teuielo piuku Bimi#mios miirt, a o
17-ii ronuHi B TOMYy caMOMY HANPAMKY BiZiHIOB YOBeH, AKMUH Ha3mo-
raaB miait Ha BigcraHi 20 xM Bim mpucraHi. O KoTpili rogmHi 4oBEH
Ha3JOTHAB ILJIiT, AKIIO BJIaCcHA IIBUIKICTL YOoBHA AopiBHIoEe 18 KM/Tom?

Pubanka BignamB Ha UOBHiI 3 MYyHKTY A mpotu Teuii piuku. Ilomosas-
Iy 5 KM, BiH KMHYB BecJjia, i uepes 3 rof micjd BiAIUTTA 3 MYHKTY A
MOro 3HOBY BifHecJIO0 0 IBOro IYHKTY. IIIBHAKICT, UOBHA Yy CTOSYIN
Boi mopiBHIOE 12 KM/roxa. 3HAUAITE IMBUAKICTL Teuii, AKIIIO BOHA MeH-
Ima Hisk 5 KM/To/.

Ilepima omeparopka KoMII'toTepHOro Habopy Habpasa 120 cTOpiHOK pyKo-
mmcy, a apyra — 144 cropinku. Ilepira miomas HabupaJia Ha 4 CTOPiHKU
OispIlie, HisK Apyra, i mpaifoBaJja Ha 3 AHI MeHIe, HisK Apyra. CKiIbKu
CTOPiHOK HTOMHS HaOmpaJia IepIiia omepaTopka i cKinbku — mpyra?

PoGounit gerb cranoButh 8 roja. 11106 Burorosutu 15 meraseit, Borga-
Hy Tpeba Ha 1 rox menmie, Hixxk Mwuxaiiny. CKiabKu getajsieil 3a meHb
BUTOTOBJISIE KOXKeH 3 MaiicTpiB, AKIo Borgan 3a poOoumii JeHL BUTO-
ToBJasA€c Ha 20 merasieit Oinbine, Hix Muxaiao?

Yepes mepiinii KpaH BOJOOUUINYBAY HA (pepMi HATOBHIOEThCSA Ha 4 Tof
IMBUAIINE, HijK depes APYTHIl CIOPOKHIOETHCA. SIKIITO OgHOYACHO Bij-
KpuUTHu obuaBa KpaHMW, TO BOJOOUMUINYBaY HAIIOBHUTHLCS 3a 3 rof. 3a
CKiJIbKY TOZWH BOJOOUYUIIIYBAYU MOYKEe Uepe3 IePIIUil KpaH HAIIOBHUTU-
cs i 3a CKiJIBKM TOAUMH Uepe3 APYTHUH KPAH CIOPOKHUTHUC?

Maiicrep MoOKe BUKOHATHM 3aBIAHHA HAa 3 TOf MIBUAIIE, HiK YUYeHb.
Aximo maiicTep mpomnparllioe 4 rof, a IOTiM HOro 3aMiHUTh YUeHb i Impo-
mpaifoe 3 rof, TO 3aBAAHHS OyJe BUKOHAHO. 3a CKiJIbKH TOJHWH CaMoO-
CTiiHO MOJKe BUKOHATH 3aBIAHHS MaiicTep i 3a CKiJIbKM — yueHb?

3JIMBOK Mifi ¥ MUHKY, 1110 MicTuTh 1 Kr mifmi, cmaBuiau 3 2 Kr Mipmi.
OTpumMaiu 3JUBOK, V AKOoMY Mimi Ha 25 % 6inbie, Hixk OyJo B moie-
perEnLoMy 3JIMBKY. SIK0oi0 Oyjaa Maca IIOUaTKOBOT'O 3JIMBKA?

i4 34. 3 micT A i B 0fHOYACHO HA3YyCTPiU OAMH OOHOMY BHIXaJIM IBa BeJIO-

35.
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cumegucTy i 3ycrpiauca uepes 5 rox. IIBuakicTs BejocuIlegucTa,
AKWU BUixXaB 3 MicTa A, Ha 5 KM/ToJ MeHIIa BijJ IIBUAKOCTI APYTroro
Besiocuriequcra. SIk6u apyruii BeJOoCUIIEAUCT Buixap Ha 4,5 ronm misHi-
e, Hi)K mepinuii, TO BOHM 3ycTpijuca 6 Ha Bimcrami 75 KM Bim wmi-
cra B. 3Haigite BigcraHns Misk micramu A i B.

Bpurazna pobiTHukiB mMasia BuroroBuTu B meBHHME Tepmin 800 omHaxo-
BUX BiKOHHUX O0JIOKiB. ¥ meprri 5 muiB Opuraja ImoJeHHO BUT'OTOBJISAIA
3aIJIaHOBaHy KiJbKicTh OGJIOKiB, a HMOTIiM KOXXHOIO AHS — Ha 5 OJOKiB
OisbIlle, HisK ILIaHyBajia, TOMY BiK€ 3a JeHb A0 BHU3HAYEHOTO TEePMiHY
oysio BuroroByieHo 830 BikomHHX 0J/0KiB. CKiJIbKM BiKOHHMX OJIOKiB
MaJia IIOAHS BUTOTOBJIATH Opurajza 3a ILIaHOM?

O
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TonobrHe 6 memi 1

KBAOPATHUA TPUYJIEH | PO3KNNAOAHHA noro
HA NIHIMHI MHOXHWKHU

Keadpamnum mpuunenom Ha3UBAIOTh MHOTOUJIEH BUTTIALY
ax? + bx + ¢, je x — 3minHa, a, b, ¢ — uncaa, npudomy a # 0.

Kopenem keadpamnozo mpuuieHa HA3WBAIOTH 3HAYEHHS 3MiHHOI,
IJIsT SIKOTO 3HAUEHHS TPUUJIEHA NOPiBHIOE HYJIIO.

Skmo x, i x, — KopeHi KBagparHOro TpuuieHa ax? + bx + ¢, To
ax? + bx + ¢ = a(x — x;)(x — x,).
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3ABAAHHA AAA NEPEBIPKU 3HAHb
3A KYPC MATEMATUKUN 8 KAACY

1. Bukonaitite mii:

3m -4 4 2 6
1) +—; — .
a a b b2
IlopmatiTe y BUTJIAAi cTemeHs 3 OCHOBOIO a:
Da’: a3 2) (a2)5.

Opun 3 KyTiB poMm0Oa mopiBHIOe 46°. 3HAUAITE iHIII KyTy pomoOa.
4. 3HaiifiTh 3HAUEHHSA BUPa3Yy:

1) J% +104/0,16; 2) V2 - 0,5 + (/7).

PosB’skiTh piBHAHHA:

x2 3x-2
x -1 x-1"
Cepenusa jgiHia Tpamerii gopiBHIoe 12 cM. 3HalAiTL OCHOBU Tpamerrii,
AKIIO OJHA 3 HUX Ha 4 cM OijbIa 3a iHImy.
7.V AABC: £C = 90°, AC = 6 cm, AB = 10 cm. PosB’sixiTh 11eii Tpu-
KYTHUK (KyTU TPUKYTHUKA 3HANAITHL 3 TOUHICTIO IO I'panxyca).
MotopHuii yoBeH momosaB 36 KM HmpOTH Teuil i moBepHYBCA Has3am, BU-
TPATUBIIN Ha Bech IIJIAX 5 roja. 3HAWUAITH BJacHy HIBUAKICTh YOBHA,
AKINO IMIBUAKICTE Teuii piuKu mopiBHIOE 3 KM/TOM.
8x — 32

dx — x2°

1) 2x2 +13x + 6 = 0; 2)

9. IlobynyiiTe rpadik Gpyurmii y =




3AAAYI TTIABUWEHOI CKAAAHOCTI 3 AAFEBPU

PauioHanbHi BUupasu

HoBenmiTs, 10 AJiA JOJATHUX 3HaUeHb a i b (a # b) sHaueHHA ApoOy
a? - b _ . . a? + b?

Oinplle 3a BigmoBimHe 3HaueHHA APOOY .
a->b a+bd

m4 + m2n2 + n4

CxkoporTith apib

m3 + n3
CrpocTiTs Bupas:
1 1
2 2 _ 42 _y—
1)316 lerz(ler +z xj:x y z;
LN 2yz xyz
X y+z
m-n m2+n2+m

) 2m —n_ 2m? + mn — n?
(4n* + 4mn? + m2) : 2n2 + m)

4 1 4 .
I .1 yleyz+x+2)
Y

2
" ( a )2_(a+b)2—4ab at
b-a a2 —ab a2v? — pt’

5) pfS-64 p? _4p*@2p +1),
4+2pt+p? 4-4pl 4 p2 1-2p
x1_yl x2y2 X2 — 2 -1
x‘3+y‘3°(x+y)2—3xy( xy ] '

-(n? + n + mn + m);

HoBeniTs TOTOMXKHICTBD:

[xz _ 1) . (y . 1jy_x
2 x+y
y x x| .
- (yJ ’

2 L 02 _ g2 _q)2
2) 1+b +c —a : l+ 1 : 1 1 :(b+c a);
2bc a b+c a b+c 2bc
(x—y)? +xy x% + y® + x2y3 + x3y?

3 : - x—y;
)(x+y)2 —xy (23 + Y3 + 2%y + xy?)(x® - y3) Y

sy
N’
Il
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3adadi nioBUWLEeHOI CKJIA0HOCMI 3 dJsizebpu

4)(2—y+2(x—1)J:(y(x—1)+x(2—y)]: 1
y-1 x -2 y-1 x -2 x—-y

5. [HoBemiTs OAHY 3 TOTOMKHOCTell BuAaTHOro Mmaremarura JI. Eiizepa
(1707-1783):

3 37)3 3. p3) )
(a(a +2b )J _(b(2a +b )) a3 4
ad — b3 a3 — b3

6. oBenmirs, 110 3HAUEHHA BUPA3y
1 1 2 4 8
+ + + +
1-a 1+a 1+a%2 1+a* 1+ad
€ Bir’eMHUM AJd OyAb-AKOI'0 3HAUYEHHA a > 1.
7. Hosenits, 1mo Koau x + y = 1, TO
x Yy _20y-x)
yi-1 x3-1 x%y?2+3

8. Hosenirw, 10 KOMM IJid 4ucen X, Y, 2, M, N, P CIPaBAKYIOTHCA PiBHO-

. X Yy =z .m n p ..
cti—+~>+—=1i —+—+~= =0, To g1a HUX CIIPABIYKYETHCS 1 P1B-
m n p x y
2 2 2
X 2
HiCTb—2+y—2+—2= 1.
m n p
: 1 1 232 .2
9. JoBenirs, 110 Ronna+3=b+—=c+—, TO a*b?*c* =1aboa=>b =c.
c a
10. Po3pB’skiTh BigHOCHO 3MiHHOI X PiBHAHHS:
x -2 x—a
1 = 0; 2 = 0;
) x—a ) x2 -1
3) (a—2)x =a? -4, 4) (@? -1x =a2% -2a +1.
11. Po3B’s:kiThb BigHOCHO 3MiHHOI X PiBHAHHS:
X a 2x+a a 1+x a
n-> - -4 =
a 2x 2a x 1-x b
xX—a x X +a 3 2 4x + Ta
3) - = ; 4) + =
a X —a a xX—-a x+a x“-a

12. Tlopapoxk umcia a HOpiBHIOE —3, a MOPAIOK umcya b mopiBHioe 5. AKum
MOsKe OyTH IIOPSJOK UHCJa:

1) ab; 29) &, 3 2. 4) a + b?
b a

KBapgpatHi kopeHi. [incHi umcna
13. Po3B’sKiTh BigfHOCHO 3MiHHOI X PiBHAHHS:
)Vx =a+3; 2) aVx = a; 3)(@+3x+2=a%-09.
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3adadyi nioBUULeHOI CKIA0HOCMI 3 asizebpu

O
14. YKaxKiTh IIijie Ymcyao0, 110 € HANOAMKUYUM IO KOPEeHs PiBHAHHA:
1) (542 — 3v/3)x + 4 = 0; 2) (542 + 7T5)x = 13 + 24/3.
15. 3HaligiTs, sHaueHHS BUPA3y:
1)\/3—\/13—4J§; 2)\/f \/6 J25 - 46
3) [30v3 - 52| - V52 + 30453.
16. CuopocriTs Bupas:
e +2Vx -1 +yx—2Jx -1, axmo 1 < x < 2;
2)\/10+\/ﬂ+\/@+\/%.
17. OO6uumcIiTD:
V5+v3 5443
ho BB
NN
B 5
2) (V3 ++2 + DB +V2 - DB +1-2)(1 + V2 - 3).
18. Ilo6ynyiitTe rpadik GyHKITii:
1) y = 4x — Jx2; y=+vx2-2x+1-x.
19. 3BiabHiThCA Bin ippallioHaJbHOCTI Y 3HAMEHHUKY APO0Y:
32 - 243 1 ++3)2 -
) — 2) TedEs1
32 + 243 7T+3+ 1
3) 2 ) n 2+3
V2 + \/6 + 442 ’ V6 -8 +2 -1
20. Yu € B3acMHO 00epHEHUMHU YUCJIa ﬂ i M"
' P V3 V6 -2
21. CuopocritTs Bupaas:
0 Wx +y)? -4y .x+9y+6w/
x -
T IJ E
2
1(1
2.1+ ——=-+a
Pl
? 1( 1 2 101
1+ L ——ﬁj
Pl i
O 189



3adadi nioBUWLEeHOI CKJIA0HOCMI 3 dJsizebpu

22. CmopocriTh BUpas:

B e A ) i [JL\/Q—ZJ,
s Tz

2,/x3y
AKIo x > y > 0;

Vb —-a b-a /b2
2 + t.— -1, agmo b > a > 0.
)(\/b+a+x/b—a Vb2 —aZ va-b a? "

23. CmpocTiTh BuUpas:
2 _ 2 4
1 Ja +2) 28a; 2) x4 + : .
Ja - = x2 -4
x + 4
\/E 2x
24. JloBemiTh TOTOKHICTh:

l)[l+m+\/1x_2x2J:[l—lx2+\/1ix2jz 1-x2;
ab

a-— f ﬁ a+\/5+4a\/5_

a-l—\/_ a-Jb a-Jb a?-b

25. Bimomo, 1110 V3-x +J5+x =3. He 3HAXOAAYN 3HAUCHHS X, 3HAUIITH

2)

a,

3HaueHHs BUPasy /(3 — x)(5 + x).

26. Bigomo, 1110 \/24—x2 —\/12—3c2 = 2. He 3smaxomsaum 3HaueHHS X,

3HAWITh 3HAUEHHS BUPA3y V24 — x2 + 12 - 2,
27. Bigmomo, 110 \/; + \/7 =5, xy = 9. He 3HaxonsA4YM 3HAYEHb X 1 Y, SHANMITE:
1) x +y; 2) xx + yy; 3) x2 + y2.

KBagparni piBHaaHA

28. A ssKOTO 3HAUEeHHS @ Mae€ JIUIEe OWH KOPiHb PiBHAHHSI:

1) (a+4)x?-(a+5)x+1=0; 2) (a — 4)x2 + (2a — 8)x + 15 = 0?
29. Po3B’s1:KiTh piBHAHHS:
1) 2a-Dx2+(@+1x+1=0; 2)(a +1Dx2 —(a —1)x —2a = 0.

30. 3HaigiTh KOpeHi piBHAHHSI:
Va2 +x +Jx2 —2x -3 = 0;
2)x2—4x+4+|x2 +2x—8|=
3) |x Jx - 6| + a2 —4x = 0.

31. HoBenmiTs, 1110 umcJa0 3 HE MOKe OyTH AUCKPUMIiHAHTOM KBaJIpPaTHOTO
piBHaAHHA ax? + bx + ¢ = 0, axumu 6 He Oyau miji ymucna a, b, c.
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3adadyi nioBUULeHOI CKIA0HOCMI 3 asizebpu

O
32. Jlna saKoro 3sHaAUYeHHA 4 CcyMa KBaJApaTiB KOpPeHiB piBHAHHA
x2 —(a +2)x + a — 3 = 0 6yze HaliMeHIIO0?
33. lna saxoro 3HaueHHA b cyMa KBaJgpaTiB KOpPeHIB piBHAHHSA
x2 + (b +1)x + b2 - 1,5 = 0 6y1e HaltbigbIION?
34. KopeHi x, i x, piBasasHa x2 + VJa — 4 - x — 5 = 0 3aJ0BOJIBHAIOTH YMOBY
1 N 1 18 S
— +— = —. 3HaigiTs a.
x2  x2 25 A
35. Hexaii x, i x, — KopeHi piBHAHHA 2x2 + Tx — 1 = 0. CKuaniTs KBaLPAT-
He PiBHAHHS, KOPEHAMH SIKOTO € UMCJIa:
1.1 x, . Xy .
1) —i—; 2)—+-3i—=-3; 3) x,x8 1 x,x3.
X1 X Xo X1
36. HoBenmiTh, II0 KOJMW @, b i ¢ — CTOPOHM TPUKYTHUKA, TO PiBHAHHSI
b2x2 + (b2 + ¢ — a?)x + ¢2 = 0 He Mae KopeHiB.
37. Hosenirs, 1m0 MOAyJb pisHUI KopeHiB piBHsHHA 5x2 —2(5a + 3)x +
+5a2 +6a +1 =0 He 3a7eXUTH Bif 3HAUEHHH 4.
38. Po3B’s:kiTh piBHAHHA:
1) x3 —7x +6 = 0; 2) x3 —6x2 +5 = 0;
3) x3 —5x2 +6 =0; 4) x* —2x3 - 3x2 -4x-1=0.
39. Po3B’s:kiTh BiJHOCHO X PiBHAHHSA:
x2 -b5x+4
N@+a-2x=a-1; 2) —— =0;
x—a
x—a x2 —(8a + 4)x +12a
8 g = O NS ~0;
x2 —4x+3 x -3
a(x —a a?-1 «x
5)¥=0; 6) =—, nea=0.
x+7 ax -1 a
) x2+ax+9
40. [ns AKuX 3HaUeHb a4 PiBHAHHSA —1 = 0 Mmae JguIiIe OAUH KO-
x +
piun?
41. Po3B’s:kiTh piBHAHHA
38 s 10  x+10
xt—x2+20x-100 x2-x+10 x2+x-10
42. JIns Axkux 3HaueHb a i b Tpuusnen 4x2 + 36x + (a + b) € HOBHUM KBaj-
patom, AKINO Bimomo, 1o a — b = 3?
43. Cmopocrith Bupas:
1 2x 1 ? (x-3)% +12x
) + + : ;
x2+3x+2 x2+4x+3 x2+5x+6 2
3a? + 2ab - b2 9. 10(ab — 3b2)
a? + 4ab + 3b2 a? — 9b?
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3adadi nioBUWLEeHOI CKJIA0HOCMI 3 dJsizebpu

O
44. Po3B’s:KiTh BiTHOCHO X PiBHAHHS:
) x*+1 1 X,
a?x-2a 2-ax a
x+2 3-—x 3x + 2
2) = , e a = 0.

3x-a 3x2+2xa-a®2 x+a
45. Po3B’sKiTh piBHAHHA:

x-3 x+3 x+6 x-6
1) + = + ;
x-1 x+1 x+2 x-2
2)x—2 x+2 28 x-4 x+4

x-1 x+1 15 x-3 x+3
46. Po3p’s1:KiTh piBHAHHA:
HJx -5 =x-11; 2) Va2 + 20 = 22 — x2,
47. Po3B’s:kiTh piBHAHHA:
1)|2x2 +4x—5| =|x2 +Xx

; 2) 3x2 -4 = 5x - 1.

48. Tlo6ynyiite rpadgik piBHaHHA X2 — Sxy + 6y2 = 0.
49. Po3B’sKiTh piBHAHHA:

2 2 2 2
1)[2x+1j +(3x—4j _ 2 2 (5x—6j +(7x—2j _ 4,25,
3x -4 2x + 1 2-Tx 5x -6

2
3)7(x+1)—2[x2+ij:9; 43 L X +4(f—3j—8=0.
x x2 x2 9 3 «x

50. V¥V cymepMmapkeT mpuBe3Jiu A0JyKa IepIIoro coprty Ha cymy 2280 rpH
i apyroro copry Ha cymy 1800 rpH. fKIimo mpomatu Bci A6IyKa OITOM
Mo OfHiM 1iHi — Ha 9 rpH HMMKUIN Bim miHM KisorpamMa mepIiioro copry,
TO BHUPYUYKA CKJaje 3aljaHoBaHy cymy. CKijgbKu KijgorpamiB sA0ayK
IIPUBE3JN B MapKeT, AKII0 sI0JYK APYroro copTy Oyao Ha 5 Kr OijbIie,
Hi A0JYK IIepIIoro copry?

51. Baragmaau 1ize gogaTHe umcyo. Jlo HBOrO IIpaBopyd momucanau mudpy 7
i Big oTpmMaHOro umcJa BiZHAIM KBaApaT YKCIIa, 1110 3aragain. PisHuirio
3MEHIININ Ha 75 % i omepesxkasiu 3aramame umcyao. fIKe umcsao saramgaam?

52. 3 micra A B micro B, Bimcramp Misk axumMy 164 KM, 31 mBHAKicTIO
20 kM/ropn BuixaB BeJiocuriequct. Yepes 2 rog y TOMy caMOMY HAIIPSIM-
Ky BHUiXaB MOTOIIMKJIICT, SKUH, OOIirHABINN BeJIOCUIEAINCTa, IPHUOYB
y Mmicto B #1 ogpa3y IOBepHYB Haszajd. SHAWAITH IIBUAKICTHE MOTOILU-
KJiicTa, AKIIMO BiH 3ycTpiB BesocumenmmcTa depes 2 rox 45 xXxB miciada
TOr'0, AK MOro oOirHas.

53. 3 micra M y mictro N 3i mBuakicTio 12 KM/Tom BUiXaB BEJIOCUIIEIUCT.
Yepes 1 rog y ToMy camMOMy HaIpAMKY 3i mBuakictio 15 Km/rom Bu-
ixama Begocumnenuctika. Ille uepes 1 rom 3 micra M y TOMy caMOMYy
HAOIPAMKY BHUiXaB IIfe ¥ MOTOIIUKJIICT, AKUIl 00irHAB OJHOTO 3 BEJOCH-
neguctiB ueped 10 xB micyg Toro, AK obirHaB iHIoro. S3HaNmITHL ITBUI-
KicTh MOTOIIMKJIiCTa, IKINO BOHA OisibIrta 3a 50 KM/Tom.
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3adadyi nioBUULeHOI CKIA0HOCMI 3 asizebpu

54.

55.

56.

57.

3 micreuxka A mo micreuka B i 3 B 1o A ogHOYAacHO BUHIIJIN JgBa IIi-
moxonu. Ilepmuii mpubyB mo0 B uepes 0,8 rox micas ixXHBOI 3ycTpiui,
a npyruii npuOyB o A uepes 1,25 rox micas ixHboi 3ycTpiui. CKiTbKM
roauH OYB V MOPO3i KOXKHUI 3 Iminroxomis?

ITo nBOX B3a€EMHO IEPIEHAUKYIAPHUX OOPOrax PYyXarTbCs B HAIIPIM-
Ky IIepexpecTs MiIoxinm i BeqocunemsucT. Y AesIKHiT MOMEHT Yacy MiIlo-
Xig sHaxomuUThLCSA Ha BiacraHi 2 KM, a BeJOCUIEOAVWCT — Ha BifcraHi
3,75 kM Big mepexpecTsa mgopir. Yepes skuii uac BimcTaHb MiXK HUMU
mopiBHIOBaTuMe 1,25 KM, AKIIO IIBUAKICTH Iirmoxoza 5 KM/Tom, a Be-
Jocunenucra — 15 xm/roa?

Ipa Tta Ojser masnu pasoM HabpaTu pyKomuc Ao meBHoro tepmimy. Ilicas
TOTO AK OyJI0 HAOpaHO HOJIOBUHY pykomnucy, OJer 3axBopis, i Tomy Ipa
3akinmumiaa poboTy Ha 2 AHI misHimie, HixK mepembauajiocs. 3a CKiJIbKU
OHiB Mir Ou HaOpaTu PYKOOMC KOXKHUM 3 HUX caMOCTiiiHO, AKIo Ipi Ha
e 3HagobuaocA 60 Ha b mHiB menie, Hixk Osaery?

Yepes mepmiuii KpaH MOKHA HAIIOBHUTH pe3epByap BOAOIO Ha 24 XB
. . 2
IIBUJINE, HidK uepes Apyruil. K0 cmouaTky 3 pesepByapa 3aIoB-

HATH Uepes MepIIuii KpaH, a IOTiM YacTHHY, IO 3aJHUINNIacd, — JYepes
IPYyTUil, TO BUTPaUeHUH Ha Ie 4yac Oyme Ha 33 XB OiIbIIMM, HixK Uac
HaIlOBHEHHS pes3epByapa OJHOUYACHO uepe3 o0uaBa KpaHu. 3a SKUM Jac
MOKHa HAIIOBHUTHU Pe3epByap uepe3 KOKHUIN KPaH OKpPeMOo?
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3AAAYI TTIABUUWEHOI CKAAAHOCTI 3 TEOMETPII

YoTUPUKYTHUKU

1. Ha croponax AB i CD mapasenorpama ABCD 30BHi HbOTO MOGYZOBAHO
IBa piBHOCTOpPOHHIX TpuKyTHUKU ABK i CDL. JloBemiTh, 110 Bimpi3ok
KL mpoxXoauTh Uepe3 TOUKY IIEPETHHY AiaroHaJjieil mapaJiejiorpaMa.

2. Ha ocuoBi AB piBHOOenpeHoro TpukyTHUKa ABC B3ATO HOBiIBHY TOY-
Ky K. Uepes 1110 Tourky mapajsenbHo BC i AC mpoBeneHo npsami, ki mepe-
TUHAIOTh CTOPOHU TPUKYTHUKA. JlOBEHiTh, 110 IEpUMETP HapaJiejorpama,
SAKWN TIPU I[bOMY YTBOPUBCHA, HE 3aJIE}KUTH BiJl IOJOKEHHSA TOuKu K.

3. Touxku A, B i C jmexxarp Ha Koui i3 nieaTpom O, ABCO — mapaJiesorpam.
3HaUgiTE OTO KYTH.

ITobynyiiTe mapajsesorpaM 3a ABOMA AiaroHaJAMU M BUCOTOIO.

o

HiaroHaji omyKJOro Y4OTUPUKYTHUKA PO30MBAIOTH MOTO HA YOTUPU TPU-
KYTHUKHU, IIePUMETPU AKUX ONHAKOBi. BusHauTe BUA YOTHUPUKYTHUKA.

6. Komo 3 miamerpom AC mpoxomauTh uyepes3 cepequHy crtopoHum AB pomba
ABCD. 3uaigite Tynuii KyT pomoa.

7. 3oBHiI npamoryTHuxa ABCD Bub6pano Touxky K Ttak, mo LAKC = 90°.
3uanigite £ DKB.

8. Ha xarerax AC i BC npaMOKyTHOrO TpuKyTHHUKa ABC 1mo0yIoBaHO KBa-
apatu ACDE i BCKL. Ilpami ED i KL nmepetuHaioTbcsa B Touri P. ITixg
AKUM KyTOM HepeTuHaroThed upami PC i AB?

9. CropoHu IpAMOKYTHUKA AOPiBHIOIOTH a i b (a > b). BicekTpucu 4oTUpPHLOX
KYTiB NPAMOKYTHHKA, IIEePETUHAIOUYNCH, YTBOPIOIOTH YOTUPUKYTHUK.
3HalgiTh Horo giaroHaJi.

10. HosexiTs, 110 GicekTpuca KyTa ImapaJiejiorpaMa JiJIuTh HABIiJI KyT MiK
BHCOTaMH, IIPOBEIeHUMU 3 BEPIIHHU IILOTO KyTa.

11. VYcepemuni kBagpara ABCD yasTo Touky P i Ha Bifgpisky AP, K Ha CTO-
poHi, mo0yznoBano kBagpar APNM, cropoHa akoro PN mepeTrHaE CTOPO-
uy AD kBagpara ABCD. IlopiBHsailiTe Mixk coboro Bimgpisku BP i DM.

12. Hosenitp, mo B Oyab-saKili Tpamelii cyma Oiunmx crtopin O6iabIma 3a
pisHUITIO GiNBINOI 1 MEHIIIOI OCHOB.

13. Bizmomo, 1m1o icHye TouKa, piBHOBigmajseHa Bif ycix mpaMmx, IO Mic-
TATH CTOPOHM Tpalelii. 3HAWAITE mepuMeTp Tpamelrii, AKIo ii cepe-
He JiHia mopiBmioe 10 cMm.

14. Bimomo, 110 icHye TOuKa, piBHOBifmaJjieHa BijJ ycix BepIImH Tpalelrii,
OOUH 3 KYTiB AKOol mopiBuioe 40°. 3HaiigiTeh iHIINI KyTH Tpamerii.

15. OcuoBu Tparmerii nopiBHIOIOTL a i b (@ > b), a cyma KyTiB, IPUJIErINX
Io OinbIoi ocHOBU, AopiBHIoe 90°. 3HalifiTh BifcTaHb MiXK cepemmHa-
MU OCHOB Tparelrii.

16. [iaromaii worumpuxkyruuka ABCD, BIICaHOTO B KO0JIO, IEPETUHAIOTHCS
B Tourti M. Bigomo, mo LABC = 73°, Z/BCD = 103°, ZAMD = 110°.
3uangite LACD.

17. ¥ rocrpokyTHOMY TpuKyTHUKY ABC nposeneno sucotu AH,, BH, i CH,.
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3a0da4i nioBuwieHoi cknaoHocmi 3 zeomempii

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

H — roura ixuboro meperuny. Cepen cemu Touok A, B, C, H,, H,, Hy
i H yraxiTh yci Taki ixHi ueTBipKH, yepesd K1 MOXKHA ITPOBECTHU KOJIO.

IlomioHicT, TPMKYTHUKIB

Y m’atuxkytauky ABCDE Bci KyTu MiK co00i0 Ta BCi CTOPOHH Mixk
cob6oro piBui. Hiaronani AD i BE neperunaioTbea B Touri O. HoBenmiTh,
mo AAED © AAOE.

Yepes Bepminny A mapasiesorpama ABCD mpoBefeHO IpAMY, AKa IIePeTH-
Hae mpomoBkeHHs cropi CB i CD BigmoBiguo B Toukax N i M. HoBeniTb,
o pooyTox BN - DM me 3a/I€KUTH Bif TOro, siK IMPOBEIEHO ITI0 IIPSIMY.

Hiaromanb Tparmernii giauTh ii Ha ABa MOAiOHWUX TPUKYTHUKU. BusHau-
Te MOBXKUHY ITiel miaroHaJii, AKIIIO OCHOBU TpaIlellii JopiBHIOIOTL a i b.
Yepes cepeanHy HAWOiJIbINOI CTOPOHM TPUKYTHUKA IPOBEAEHO MPAMY,
sIKa BiATUHAE BiJ HHOTO TPUKYTHUK, NMOAIOHUI mamoMmy. SHAHAITh HA-
MEHIIIY CTOPOHY TPUKYTHHKA, IO BiATHMHAETHCA, AKIIO CTOPOHU AAHO-
TO JOPiBHIOIOTH:

1) 42 cm, 49 cMm, 56 cwm; 2) 42 cm, 49 cm, 63 cm;

3) 42 cm, 49 cm, 70 cMm.

Ckinbku pos3s’sA3KiB Mae 3amaua B KOXKHOMY 3 BUIIAAKIB?

Y tpukytauky ABC Kyt B — rtynuii. Ilosaaure Ha cropori AC Taky
troury D, 106 BUKOHyBaJaca piBHicTs AB2 = AD - AC.

AD i BC — ocuoBu Tparmerii ABCD. Jliaronaisi Tpamellii B3acMHO 1ep-
neHaukynapui, AC = 15 cm, CE — Bucora Tpamnernii, AE = 9 cm. 3Hai-
IiTh cepemHIo JIiHil0 Tparerrii.

Po3p’a3yBaHHA NMPAMOKYTHUX TPUKYTHUKIB

Hiaromani uwoTtupurytHuka ABCD B3aeMHO NepIeHAMKYJISIPHi.
Iosexits, mo AD? + BC2 = AB2 + CD2.

Touxa M Je:XuUTH ycepeouHi KyTa, aruii gopiBHioe 60°. Bimcrami Bifg
TOUYKH M [0 CTOpiH KyTa MOPiBHIOIOTL a i b. 3HaAlmiThL BigcTaHb Bin
Touku M 10 BEPIIMHU KyTa.

JIBa KoJa pisHUX pajmiyciB MaioTh 30BHIITHIN JO0TUK. MN — iXHSA CIiJb-
Ha 30BHiIIHA AoTu4HAa, M i N — Touku AoTuUKY. [loBeaiTh, 1110 MOBKUHA
Bigpiska MN € cepeiHiM reoMeTpPUYHUM JAiaMeTpPiB KiJ.

1) V rocrpokytHomy TpukyTHUKY ABC BH — Bucora. IloBenmithb, 1Mo
BC? = AB? + AC? — 2AC - AH.

2) ¥ rtpuryrauky ABC /A — rynwuii, BH — Bucora. [loBemiTs, 110
BC2 = AB% + AC2 + 2AC - AH.

Y OpaMOKYTHUH TPUKYTHHK BIMCAHO KoJ0o. Touka AOTUKY OiJIUTH
rimorenys3y y BigHomienHi 2 : 3. 3HaAWAiTh ImepuMeTpP TPUKYTHUKA,
SKIIO IIEHTP BIIMCAHOT'O KOJIa MiCTUTHCA Ha BimcTaHi m\/§ BiJl BepIIuHYI
OpAMOTO KyTa.

Hexaii a i b — KaTeTun IPAMOKYTHOTO TPUKYTHHUKA, ¢ — HOr0 TilOTeHy-
3a, h — BHUCOTa, IIPOBeeHa M0 rinmoTenysu. loBemiTh, 10 TPUKYTHUK 3i
cropoHamu h, ¢ + h i a + b — IPAMOKYTHUH.

ABCD — mpamoxkyTHa Tpanenis, LA = ZB = 90°, AB =a, CD = b,
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34.

35.
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37.
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41.

42,
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O
BC = ¢, BC < DA. 3uanpmite BifcTaHb Bif Touku B mo mpsamoi, IIo
mictute CD.

O6uucaite: 1) sin15°; 2) sin 75°.
Muorokyrtaurku. Ilxomnii MHOTOKYTHHKIB

Yu icHye MHOTOKYTHHUK, y SIKOTO:

1) 20 piaromaueii; 2) 21 giaronann?

B onykjoMy n-KyTHHUKY II'STh KYTiB MalOTh rpagycHy Mmipy 140° xox-
HU, iHIIL KyTH — rocTpi. 3HAUIITh 7.

HoBeniTh, 110 BiAcTaHi Bif AOBiIBHOI TOUKM AiaroHaJIi mapaJejiorpaMa Jo
HemnapaJieJIbHUX CTOPiH OOePHEHO ITPOIOPITiiHI AOBKUHAM ITUX CTOPiH.

Ycepenuni npaMoxkyTHOro TpukyTHUKA ABC (LC = 90°) y34TO TOUKY
M Tax, 1o mjoili TpukyTHUuKiB AMB, BMC i CMA piBHi Mix co6or0.
Iosexits, mo MA2 + MB2 = 5MC2.

Y ckinbku pasiB miorna TpukKyTHuKa ABC 6inbla 3a IJIOITY TPUKYT-
Huka ABM, ne M — Touka mepeTuHy MeniaH TpukyTHuKa ABC?

Y rpuryraury ABC h,, h,, h; — BucoTH, IpOBeneHi BiAMOBiZHO o0
cropin AB, BC i CA, a d,, d,, d; — Bigcraui Bijg noBinbHOI TOuKH P,
IIT0 MiCTUTHCSA BCEPEINHI IILOTO TPUKYTHUKA, A0 cTopim AB, BC i CA

. . d dy, ds
BigmoBimmo. oBediTh, mo — +—=+—= =

hy  hg

Touka nmepeTuny OiceKTpuC TPUKYTHHKA HA 3 CM BifgajieHa Bif IpsaMoi,
IIT0 MIiCTHUTL OZHY 3i CTOPiH TPUKYTHUKA. SHAUTITH IIJIOIYy TPUKYTHHU-
Ka, SKIIo Horo mepuMeTp AopiBHIOE 36 cM.

Ha croponax AB, BC, AC tpukytuuka ABC nmosHaueno Touku M, K,
P rak, mo AM : MB=BK : KC=CP : PA=2: 1. Ilioma TpUKyTHH-
Ka ABC mopiBHIioe S. 3HalmiTh 1oy yotupukytauka APKM.
BicexTpucu Bcix KyTiB Tpamerii mepermHaloThbcA B Toulli O, AKa
MicTuTheA Ha BiAcTaHi d Bif O0iabITol cTopoHM Tpamernii. SHAHAITEL MJIO-
1y Tparmeirii, AKmro ii OiuHi cTOpoHU JOPiBHIOIOTH M i 7.

AD i BC — ocuoBu tpamnertiii ABCD, CD = ¢, touka K — cepenuHa 6iuHOl
cropoHu AB. Biacranb Big Toukm K m0 mpsamoi, IO MiCTHUTL CTOPO-
"y CD, pmopiBHIO€ d. 3HAWAITH IJIOINY TpAaIellii.

VY rpanenii ABCD M — cepenusa 6iybImnoi ocaoBu AD, AB=BC=CD =a.
Touka ImepeTHHY JiaroHaJieil Tparellii 30iraeTbca 3 TOUKOIO IEPEeTHUHY
BUCOT TPUKYTHUKAa BMC. 3HaigiTh moImy Tpatelii.




€BpomeiichKka MaTeMaTHYHA OJIMIIiaga mJasd JiBUAT

MixHapogHi matematuyHi onimniagn (MMO) 3anpoBagxeHo 1959 poky. MNepwi nis
CTONITTA iXHIMKU y4acHMKaMmu Bynu Tinbkn xnonui. o6 HagnxHyTu  giB4at 6patu yvyacTb
y MatemaTtnyHomy pyci, y 2012 poui B Kem6puaxi (Benvka Bputanis) Bnepwe 6yno npo-
BeJeHOo gdiBvayy €Bponencbky matematuyHy onimniagy (European Girl's Mathematical
Olympiad, EGMO). Y Hin B3anu y4acTtb 70 gisyat 3 19 kpaiH. HactynHi EGMO npoxogunnu
y JTiokcembypa3i, TypeuuunHi, binopyci, PymyHii, leenuapii Ta Itanii. 3 Toro 4yacy ykpain-
CbKi yyacHuUi Tpu4i Habupanu HamBuLLYy CyMapHy KinbKicTe 6anis y odiuinHoMy 3aniky #
3p0006yBanu ctaTyc Hankpawoi komaHau. [Joci Xo4Hin 3 iHWKuX KpaiH He BOanocs NoBTo-
pUTK Taki BUCOKi pe3ynbraTu.

VIII €Bpomeiicbka MaTeMaTHYHa OJiMIIiaza mJd AiBuaTr yiepiie OyJja
mpoBeJeHa B YKpaiHi, y Kuesi, y kBiTHi 2019 pory. CrmiBopranizaTopamu
omimmiagu Buctynuam MinicTepcTBo ocBiTu i Hayku Yipainu, KHY imeni
Tapaca IlleBuenka, Mana axkagemisa mayxk (MAH). ¥V Hi#l B3Agu yuyacTb
49 MiKHAPOSHUX KOMAHL.

200 yuacHuns y Bimi Big 13 mo 20 poxkis mig uac iHTeleKTyalbHUX 3Ma-
radb po3B’A3yBaji MOBOJIi CKJIAAHI MaTeMaTHYHi 3aBHaHHA 3 aareopwu,
KomOiHaTopuku, reomerpii Ta Teopii uncen. lllogusa giBuara pos3B’s3yBaIn
M0 TPH 3ajadi, 3a KOXKHY 3 AKX BOHM MOIJIM oTpumartu Bim 0 mo 7 Gauis.
OmiHioBaysiacs He JuIlle IPaBUJIbHICTH, a4 W OPUTiHAJIBHICTH pPillleHb.
Vxpaincbka KOMaHAA B [UX 3MaraHHAX IOCiJja mouecHe Iepiie micie!

Xoua EGMO Mmae cTaTyc €BpomeiicbKol oliMIriagu, IpeACTABHUKY iHIIINX
KpaiH TeXX MOXKYTh OpaTu B HiH yuacTh, ajie mos3a KOHKypcoM. Tak,
y 2024 pomi XIII €ppormeiicbka oiMIriama AJd OiBUaT IPOXOAMJA B MicTi
IIxanary6o (I'pysia). ¥V wifh B3amu yuyacts 212 mKogasapok 3 54 KpaiH city,
30Kkpema 151 giBumna 3 38 Kpainm €Bporu.

3a migcymxamu EGMO-2024 mepeMory B KOMaHIHOMY 3aJIiKy BHOOPOJIM
yoTUpPU YKpainku — €BreHia ®Ppankesuu (JIpbBiB, 30s0T0), Mapunua
CnexrtpoBa (XapkiB, 3oJ0T0), Axica Ilorromkina (KuiB, 3o010T0) Ta
Karepuna Cupopenxo (Kuis, cpibso). ¥V mampy:keHiii 60poTnbi, BigcTaroun
BiJl pYMYHOK, yV KiHIIeBOMY IIiZICYMKY HaIli AiBuaTa BUIEpPeaUJIU KOMAaHIY
cynepuuilb Ha 5 6aais! Tak, yKpaiHmchbKa KOMaHIa AiBUaT IMOKasajia ueTBep-
T KOMAHJIHUNW pPe3yJabTaT, NPONYCTUBIIMN BHOepel TiJbKU KOMaHIU
Cooayuenux Illtaris, ABcTpaJii i1 Kutato. AJe i KoMaHIM — HEEBPOIEH-
CbKi. A oT cepen oQimiiHMX €BPONMENCHLKUX YUYACHUIL KOMaHAa YKpaiHnm —
mepiral

IEHUIIW?!“WE cH
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Yxpaiucvka uemeipka
nepemoxcnuyb Ha EGMO-2024
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O
JTOJATOEK 1

roTyeEMOCA 0O 3HO (HMT)

Pos®’sa:kiTh 3amaui, 1110 IPOIOHYBAJKCA HA 30BHIIIHBOMY He3aJIe;KHOMY
ormimioBanui (BHO) 3 MareMaTHK® MUHYJINX POKiB, AKi OXOIIIOIOTH KypC
reomeTpii 8-ro KJyacy. ¥ Oy:KKax yKasaHO, yV IKOMY POIIi Ile 3aBHaHHS
npononyBayiocss Ha 3HO.

Ilo koxcHozo i3 3a80andv 1, 2, 4, 6, 9 06epimb npasuavHuil sapianm 8io-
nosidi 3 n’amu 3anpononosarux eapianmise (A= ). o KoxH020 i3 3a80aHb
3,5,7,8, 10-13 6i0nosidv 3anuwiime.

Tema «YHOTUPUKYTHHURKHN»

1. (2011 p.) Ha mamionKy 300paskeHO KOJIO i3 IIeHT- A
poMm y Tourti O Ta piBHOCTOPOHHIiN TpuKyTHUK AOB, 110
nepetnHae Koo B Toukax M i N. Touxka D HaJIeKUTb
KoJy. S3HaAUIiTh rpagycHy mipy Kyra MDN. M,

/D)
A B B T i B
15° 30° 45° 60° 120° @ry N

D

2. (2015 p.) Ha giaromami AC xBaapatra ABCD 3amaHo TOYKY, BilcTaHb
Bim akoi mo cropim AB i BC pmopiBuioe 2 cM i 6 cMm BigmoBimmo. Busuaure
nepumeTp KBagpata ABCD.

A b B r I
16 cm 24 cm 32 cm 48 cm 64 cm

3. (2012 p.) Bicekrpuca Kyra A npaMokyTHuka ABCD mepeTuHae #oro
6inbiry croporny BC B Touri M. BusHaure paziyc xojaa (y ¢M), OIIMCAHOTO

HABKOJIO IPAMOKYTHHKA, AKIN0 BC = 24 cm, AM = 10V2 cm.

Tema «IIOAIBHICTh TPURYTHHUKIB»

4. (2011 p.) Y tpukyraury ABC: AB = 31 cm, BC = 15 cm, AC = 26 cwm.
IIpama a, nmapanensHa croponi AB, nepetrunae croponu BC i AC y Toukax
M i N sigmoBigmo. O0uwmcaiTe mepumerp TpuryTHuka MNC, SKIIO
MC =5 cm.

A B B T i |
15 c™m 24 cm 48 cm 21 cm 26 cm

5. (2013 p.) V¥V rtpuryrauk ABC BImcaHO KBajpar B
KLMN (muB. Maj.). Bucora 1mporo TpuKyTHHUKA, IIPOBE-
mema mo cropouu AC, mopiBHIOe 6 cMmM. 3HaAUAITH HmepH- K L
meTp KBazgpara (y cm), axigo AC = 10 cm.
A N Vi C
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Jlodamku

Tema «PO3B’SASYBAHHSA IIPAMOKYTHHUX
TPURYTHUKIB»

6. (2015 p.) Ha manoHKY 300pasKeHO IPAMOKYTHUMN TPH-
KYTHUK 3 KaTeTaMu a i b, rilmoTeHy3010 ¢ Ta TOCTPUM KYTOM Ol.
YEKaKiTh mIpaBUJIbLHY PiBHICTH.

A B B T i} . N
a c a c b
cosa = — coso = — cosa = — coso = — cosa = —
b b c a c o
b
7. (2009 p.) Y Tpamenii ABCD: /A = 90°, AB = B c

=12 cvm (guB. mau.). liaronans BD niniuTh cepemHio
aigiro KL tpanenii Ha Biapisku KM i ML, npudomy
KM =5,5cmi ML = 3 cm. O6unciiTh mepuMeTp Tpa-
nenii ABCD (y cm).

D

8. (2006 p.) (Bamaua JI. Ilizarcwxoro, XII-XIII cr.) OBi Bexki, ogHa
3 axux 40 ¢yris, a gpyra — 30 ¢yTiB 3aBBUIIIKK, PO3TAIIIOBAHO HAa Biacra-
Hi 50 ¢yTiB omma Bix oxmoi. o KPUHUIL, IIT0 PO3MiIlleHA MiK HUMM, OJHO-
yacHO 3 000X BeXK 3JIeTij0 IO mTallili. Pyxamounch 3 OJHAKOBOIO HMIBUAKI-
CTI0, BOHU IPUJIETiIN 0 KPUHUIL ogHOUacHO. S3HAUAITh BiicTaHb Bim Kpu-
HUIi 10 HaibamKkuoi Bexki (y dyrax).

Tema «MHOT'OKYTHHEKMN.
IIJIOIII MHOTOKYTHHKIB»

9. (2006 p.) Y npamokyTHUKYy ABCD mpami m n n
i n TpoxXomATh Uepes3 TOUKY IEepPeTHHY miaroHa-
aeni. Ilnoma ¢irypu, 1Mo CKJIaZaETHCA 3 TPHOX
3adapboBaHUX TPUKYTHHUKIB, mopiBHIOE 12 cMm2.
O6uwmcaiTs oty npaAMoKyTHuUKa ABCD.

A B B T i}
24 cm? | 30 cm? | 36 cm2 | 42 cm? | 48 cm?

10. (2010 p.) Ha manioHKY 300paskeHO IPAMOKYyT- B C
HUK ABCD i piBHOCTOPOHHiN TpuKyTHUK ABK, mepu-
MeTpHu AKUX BigmoBiguo mopiBuioloTs 20 cM i 12 cm. K
3HangiTe nepumerp n ATukytauxa AKBCD (y cm).

A D

11. (2013 p.) Menmma cTopoHa IPAMOKYTHUKA MOpPiBHIOE 16 M Ta yTBO-
proe 3 iioro giaroHayaio KyT 60°. CepefuHM BCiX CTOPiH IPAMOKYTHHKA

. . . S
CIIOJIYUYEHO IIOCJiZOBHO. SHAUAIThL 3HAUYEHHS BHUpPa3y —, A€ S — ILIoIa

V3
(y M2) yTBOPEHOI'0 YOTUPUKYTHHUKA.
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O
12. (2013 p.) ¥V TpukytHurky ABC Touka M — cepenu- B
Ha ctopouu BC, AC = 24 cm (mauB. MaJj.). 3HAUAITH
Bimcraus d (y cm) Big Touku M mo cropoHu AC, AKIIIO M
mwioma TpukyTEnKa ABC nopisaioe 96 cm?2. d
A C

13. (2014 p.) Hiaronans piBHOGIUHOI Tparmelrii € 6icekTpucoro ii rocTpo-
To KyTa U OiJuUTh cepemHIO JiHito Tpamelii Ha Bigpisku 13 cm i 23 cm 3aB-
noBxKH. O6uncaite (y cM?) miomy Tpameriii.

TTOJATOK 2

TEOPEMA IIPO ILJIOHIY IIPAMOKYTHHEKA

@ IInoma S nmpaMOKyTHUKA 3i cTOpOHAMHU a i b 00UHCIIOETHCA 3a
dopmyioro S = a - b.

Hogedenns. Hexaii ABCD — poBinpHHE npamMo- | C
KYTHUK, Y AKoro AB = a, AD = b (max. 1). [loBexe-
Mo, 110 S = ab.

1) fAx1mo gos:xuHu BigpiskiB AB i AD e pallioHaJb-
HUMU uucaamu (minumm abo ApoboBUMUI), TO icHYyeE
Bifpi3ox Takoi mOBKUHHU h, AKHII MOYKHa BigKJjac-
TH IIiJie YMCJIO pasiB i Ha Bimpisky AB, i Ha Bixgpis-
Ky AD.

)

A S

S|

a B
3BemeMo uucia a i b 1o ciuiJapHOro 3HaMeHHUKA 7.

. 1
Marumemo: a = £, b= 1. Toxmi h = —. Maemo a = ph,
n n n
b = gh. Posib’emo Binpisok AB Ha p piBHUX YacTuH h 3aBIOBKKU, a AD —
Ha @ PiBHUX 4YacTUH /A 3aBIOBKKU. Uepe3 TOUKU MOAIIYy IPOBeAeMO IIPAMi,

mapaJiesibHi cTopoHaM mpAMOKyTHHKAa (Mas. 1). IIi mpami posio’toTh yBech

Mau. 1

. . . 1

MPAMOKYTHUK Ha pg PiBHUX MiK co00I0 KBaapaTiB 3i cTopoHoio & = — (0gUH
n

3 TaKuX KBaapariB 3adapboBanHo Ha MaJ. 1). OCKiIbKM OAMHUYHUIT KBa-

. . . 1
paTr yMmimnye piBHO n? KBaapaTiB 3i CTOPOHOIO —, TOILJIOILA OJHOTO KBaJpa-
n

. 1 . .
Ta 3 TAKOIO CTOPOHOIO A0piBHIOE —-. ILioIa IPAMOKYTHUKA JOPiBHIOE CyMi
n

IJIoII ycix kBajapariB. Maemo:
1
S=pq-—2= -—==ab.
n nn
2) PosrisaHeMo BUMNAI0K, KOJM XOU OOHA 3 JOBXKHUH BigpiskiB AB a6o AD
€ YmcJoM ippalioHaJabHUM (HECKiHUEHHUM IeCATKOBUM IPOoOOM).
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Hexait yucio a, onep:kaiu i3 umucia @ BiIKMJaHHAM yCiX HECATKOBUX
3HAKiB micas xomu, moumHapoum 3 (n + 1)-ro. OckinbKM a BigpisHAETHCA

Bim a, He Oinblle HiXK Ha W’ TO

a, <a<a,+

10"

. 1
Amnanoriuso posrisHemo umciao b, Take, mo b, < b < b, + —. Ha mnpa-
10"

vmux AB i AD Bigknagemo Bigpiskm AB;, AB,, AD,, AD,, ne AB; = a,,

1 1 .
AB, =a, +W’ AD, =b,, AD, =0, +W i mobyayemMo HNPAMOKYTHUKM
AB,C,D, i AB,C,D, (man. 2). Toxi

D, &

Sageipy S Sasep S Sapycyny

1 1
ab, < S,pcp < (an T j(bﬂ *Ton j D, G

Bymemo HeoOMe:xkeHO 30iJbIIyBATH UYHCJIO 7.

. 1
Toxi umcio Ton cTae Iyske MaJIuM, 4 TOMY umciao A BB B,

1 Mau. 2
a, +W OPaAKTUYHO HEe BIAPIBHATHMETHCA BiJA YUC-

1 N .
Ja a,, a 9ucJo bn + —— IPaAKTHUYHO He BlIAPI3HATHUMETHCS BlJ UYMCJIa b .
10" .

Tomy moGyTOK (an + j(bﬂ +%) OPaKTUYHO HE BiIpiBHATHUMETBHCS Bif

10"
nooyTry a,b,. OTae, 3 OCTAaHHBOI IOABIHOI HEPIBHOCTi BUILIKBAE, IO ILIO-
ma npAMOKYTHHKAa ABCD NpaKTU4YHO He BiApi3HAETHCA Bij umcna a,b,.
Tomy S = a,b,.

. . 1 . 1
Aune 3 HepiBHOCTEH 0, < a < a, + — i b, < b < b, + — npu HeoOMesxe-
10" 10"

HOMY 30iJIbIIIeHHI Ymeja n CJIifye, 10 YKCJI0 a4 IPAKTUYHO He BimpisHAETh-
cA Bim umcna a,, a ynciao b — Bix umcaa b,. Orsxe, uncio a,b, IPaKTUIHO
He BifpisHseTbCcA Bim umcia ab.

Ocrarouno maemo: S = ab. W
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JRinku B Haymi

VYrpainka Karepuna IloxkapcbKa, BUIYCKHUIA BOJIMHCHKOrO HAIliOHAE-
Horo yHiBepcutetry imeni Jleci YKpainku, orpuMaa IPECTUKHY MixKHa-
ponuy mpemiio 3 maremaruku <«Joseph F. Traub Information-Based
Complexity Young Researcher Award 2023».

Taxa mpeMis IOPOKY HPHUCYIKYETHLCA OTHOMY MoJiogoMy (1o 35 poxis)
BUEHOMY-MaTeMaTUKy 3a 3HAUHUN BHECOK y Teopiio imgopmallifinoi ckjan-
HOCTi.

auDITO

CENTRE INTERN

SORBONNE U

Katepuna IToxkapcbra

Y 2015 pomi Karepuua IloskapchbKka BCTyIInjIa OO0 aclipaHTypu Bimminy
Teopii dyukniit Incturyry maremaruxku HAH Vipainum, me saxumcruia
KaHIUZATChbKY auceprailiio ma temy «Kpaii Habam:KeHHsS Ta eHTPOIiiHi
yucga KJaaciB mepiogmunHmx (QYHKIIN O0araTbox 3MimuHux». IIpomoB:kmia
CcBOI HAYKOBi HOCHifsKeHHs Ha IIocaJi HayKOBOTO CIiBPOOiTHMKA Bigmimy
Teopii ¢pyuKIi#t IHCTUTYTY MaTematuku. ¥ 2020-2021 porax Karepuna
IToxxapcrka orpumyBaia ctunergiro HAH Ykpainu ajga MoJoOgUX HAYKOB-
miB, a y 2021 pori, y cKJagi KOJEKTHUBY CIiBpOOiTHUKIB Bimminy Teopii
dyurmiit (Karepuua Iloskapcbka, Terama Cremamioxk i Cepriit dnuenko),
OyJa Haropoj:KeHa IIpeMi€io mpes3ugeHTa ¥ KpaiHu AJIsS MOJIOANX YUEeHUX.

HuHi BoHa € TaKOMX IIOCTAOKTOPCBKUM JOCJITHUKOM y MicTi XeMHi
(Himeuuwnna), axk crumnengiatka Big ¢ouny I'ymboasara. Komanga, y akii
BOHA TMPAIIOE, 3aliMaeThCA OCJiMKEeHHAM CydYacHUX 3afad Teopii HabIu-
JKeHb i po3poOKOI0 aJTOPUTMIB AJIA 3MeHINIeHHA iH(opMaIiiiHoi cKamHoc-
Ti, 110 3HAXOAATH 3aCTOCYBAHHA B MAIIIMHHOMY HaBYaHHI.
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BIAOMOCTI 3 KYPCY MATEMATUKU 5-6 KAACIB
TA AATEBPU 7 KAACY

DecatkoBi ppo6u

Ilo0asannsa i 8i0HimMaHHA OecamKkosux 0po6ié BUKOHYIOTH IIOPO3PSIHO,
3anuCy0uu X OOUWH IIiJ OMHUM TaK, 1106 KoMa po3MiIyBagacs IIiJi KoMOIO.

ITpurnadu. 1) +7,813 2) _12,47
9,4 5,893
17,213 6,577

1106 nepemuormcumu dsa decamrosux Opodu, Tpeba BUKOHATH MHOYKEH-
HsI, He 3BepTalouy yBaru Ha KOMH, a IIOTIM y HOOYTKY BiIOKPEMUTH KO-
MOIO CIIpaBa HaJNiBO CTiIBKM ITUPP, CKIMTBKYU iX CTOITH Imicas KoMu B 060X
MHOYKHUKaX PasoM.

Mpuxaadu. 1) 4,07  2) 0,017

2,9 0,9
. 3663 0,0153
814
11,803

06 nodirumu decamrosuil 0pi6 Ha HamypanvHe YUCA0, TPeda BUKO-
HaTU [iJleHHsI, He 3BepTaldyy yBarudu Ha KOMY, HPOTe Micad 3aKiHUYeHHS
OiJIeHHS I[1JI0l YaCTHUHHU AiJIEHOTo Tpeba B YaCTIi IIOCTABUTU KOMY.

Mpurcaadu. 1) 42,84 12 2) 0,024 |5
36 357 _ 20 19,0048
68 40

60 40

84 )
84
0

106 nodiaumu decamkosuil Opi6 Ha decamikosuili, Tpeba B miJeHOMY
1 JiIPHUKY IepeHecTd KOMY Ha CTLIbKH Iudp IPaBoOpyd, CKiJIBKH iX CTO-
iTh Iicisg KOMH B AiIBHUKY, a IOTIiM BMKOHATH AiJIEHHSA Ha HaTypajbHe
YUCJIO.

ITpuxaao. 12,1088 : 2,56 = 1210,88 : 256 = 4,73.

3BUyariHi apobum
YHacTKy Big OijIeHHs umMcia ¢ Ha YMCJIO b MOMKHA 3alucaTh y BUIVISAOL

. a .
38uuaiiHozo Opoby b’ e a — yuceabHuk 0poby, b — AOTO 3HAMEHHUK.

OcHosHa eanacmusicmy 0poby: BeawumHA APOOYy HE 3MiHUTHCA, AKIIO
1Ooro umcCeJIbHUK 1 3HaAMEHHUK IIOMHOMKHUTH a00 HOALJIUTH Ha OZHe i Te
caMe HATypajJbHe YKCJIO.
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Bidomocmi 3 Kypcy MamemamuKu 5-6 KAdcis ma anze6pu 7 Knacy

O
15 15:5 3 15
ITpurknadu. 1) % = —20 5 4 (ckopoTuiu npi6 2— Ha 5);
-2
) % = % = % (3Besu mpid % o 3HaMeHHUKa 14).

IIpobu 3 odnHarosumu 3HaAMeHHUKaMU dodaromv i 8i0HiMalomb, BUKO-
pucToByIOUU (GOpPMYJIHU:

a b a+b.,a b a-b
— 4+ — = 1 ——— =
c ¢ c c ¢ c
ITpuxnadu. 1)é+E:§; z)ﬂ_i E;
v T 19 19 19
321,73 9l n13 922 53
5 5 5 11 11 11

1106 dodamu abo gidnamu Opobu 3 pi3HUMU 3HAMEHHUKAMU, IX cIIOUaT-
KY 3BOJASATH IO CIILJIBHOTO 3HAMEHHUKA, a IIOTIiM BUKOHYIOTH Oil0 3a IIPABU-
JIOM JofaBaHHA abo BigHiMaHHSA Apo0iB 3 OMHAKOBUMU 3HAMEHHUKAMMU.

5/1 3/3 5+9 14 7

3/7 5 21-10 11
8 12 24 24’
Y HacTymHMX OpPUKJIamaX MOKa3aHO, AK BUKOHATU 000a8AHHSA i 6i0HI-
MAHHA MIUWAHUX YUCeL.

4/ 3/
Mpurradu. 1)5;’+2§ _7dr9 418 gl

4 12 12~ %12’

4/ 5/ _
o7t g8 _q16-15 1

5 4 20 200
2/ 34
351 2 _g8 16 _,26-15 ,11
9 “6 18 18 18 18

106 nomuomumu O0sea Opobu, Tpeba IEPEMHOKUTU IXHI UMCEIHLHUKU

Ta iXHi 3HAMEHHUKHU i mepiimii HoOYTOK 3amucaTh YNCEeJbHUKOM, a APY-
ruii — 3HaMeHHUKOM:

a ¢ _ac
b d bd
1 7
5 14 7
Ilpurknadu. 1) —-— = 5 M
8 15 4/8/ /1’53
.31, §:E:2:41;
5 1 5 1- 5 5
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BidoMocmi 3 Kypcy MamemMmamuku 5-6 Kndacis ma anzeépu 7 knacy
1 10
1 .2 17 3 730 10
32— 4-—=——=—""F——=—=10.
3 7 3 7 A7 1
o6 nodiaumu odum Opi6 Ha Opyzuili, Tpeba HmineHe MOMHOMKUTU Ha
npid, obepHEeHUN M0 MiJIbHUKA:

a.c_a d_ad
b'd b c¢ be
ITpuxnadu. l)gzﬁzg'z u=£;
5'7 53 5.3 15
2
p2l.13 8,7 5.4 54 10 .3
274 2°4 27 Z.1 1 7

OopatHi i Big'eMHi uncna
MoOyaem uyuciia Ha3WMBAIOTh BificCTaHb BiJf TOYATKY BiAJIKY MO TOYKH,
10 300pakye IIe UMCJI0 Ha KOOPAWHATHIN HmpaMii.
MogayneMm momaTHOroO 4Umcia i uucja HYJIb € caMe Ie YHCJIO, a MOIYJIeM
Bim’eMHOTO UmCJIa — MIPOTUJICIKHE HOMY UHCJIO:

| | a, axmaio a = 0,
al =
—a, akio a < 0.

1 1

—2-=2=,
71 %7

106 dodamu dsa 8id’emHux Yucaa, Tpeda gomaTu ixHi Momyi i mepep,
OTPUMAaHUM PE3yJIbTATOM 3aIlMCATH 3HAK «—».

ITpuxnad. -3 + (=7) = —10.

106 dodamu dsea uucaa 3 pisHumu 3Hakamu, Tpeda Bim GiIBLIITOTO MO-
IyJs TOOAaHKIB BiIHATH MEHIIUN MOIYJIb i mepel OTPUMAHUM Pe3yJIbTaTOM
3amicaTy 3HaK TOTO JOJaHKa, MOAYJIb AKOTO OiIBIITMIA.

Mpukaadu. 1) -5 + 5 = 0; 2) 7 + (-3) = 4; 3) -9 + 5= 4.

1106 8i0 00HO0z0 yucna 8id0Hamu Opyze, Tpeba O 3SMEHIITYBAaHOTO AOLATHU
YUCJI0, IPOTUIEXKHE BiJl’€MHUKY:

a—b=a+ (-b).

b

Hpuknadu. 3| = 3; |-2| = 2;

0| = o;

b

TE|=TC;

ITpurknadu. 1) 5 - 11 =5 + (-11) = —6;
2)-83-7=-3+(-7)=-10;
3)-5-(-9)=-5+9=4;
94 -(-7=4+7=11.

Ilobymokx nBOX umcesl 3 OMHAKOBUMHU 3HAKAMU JOPiBHIOE TOOYTKY iX MO-
nyiiB. [JoOyTOK mMBOX UmcCes 3 PisHMMHU 3HAKAMHU AOPiBHIOE HOOYTKY iX MO-
IyJIiB, Y3SATOMY 3i 3HAKOM «—».

ITpukaadu. 1) -2 - (-7)=14; 2)4-(-2)=-8.
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Bidomocmi 3 Kypcy MamemamuKu 5-6 KAdcis ma anze6pu 7 Knacy

O

Yacmka OBOX UHceJ 3 OJHAKOBMMM 3HAKAMM JOPiBHIOE HACTIi Bim mi-
JeHHA iX moxayJaiB. HacTKa OBOX UYMCesS 3 PiBHUMHU 3HAKAMM JTOPiBHIOE
YacTI[i Big HijleHHA IX MOAYJIiB, B3ATIHA 3i 3HAKOM «—».

pukaadu. 1) -18 : (-3)=6; 2)4:(-1)=-4; 3)-20:4=-5.

PiBHAHHS

Kopenem, abo po3s’a3xom, pi6HAHHsS HA3UBAIOTH YMCJIO, SKE IIEPETBO-
pIOE PiBHAHHSA B IPABUJILHY YUCJIOBY PiBHICTB.

ITpurknadu. 1) Yucmo 3 € KopeHeMm piBHAHHA 2X — 5 = 1, OCKiaBKH
2:3-5=1.

2) Yucno -2 He € KopeHeM piBHaHHA 3x + 7 = 0, ocCKigbKHU
3:(-2)+7=1=0.

Poszg’sazamu pieHaHHA — O3HAUae 3HAWTH Bci Horo KopeHi abo moBecTH,
III0 KOPEeHiB HeMae.

JBa piBHAHHS HA3WBAIOTH PiBHOCUJLbHUMU, STKIINO BOHU MAalOTh OXHi i Ti
caMi xopeHi. PiBHOCMJIBHMMM BBa)KalOTh i TaKi PiBHAHHSA, K1 He MAalOTh
KOPEeHiB.

Ilpurxnadu. 1) PiBaasaa 4x = 8 i x + 3 = 5 — piBHOCWJIBHI, OCKIIBKU
KOKHe 3 HUX Ma€ €IUHUN KOPiHb, III0 JOPiBHIOE 2.

2) PiBaauaa 7 — x = 6 i 10x = 20 #He € piBHOCUJIBLHUMU, OCKiJIBKH mep-
Iie Ma€ KOpiub — umcjo 1, a apyre — umcio 2.

IIim wac po3B’A3yBaHHA Pi6HAHb BUKOPUCTOBYIOTH TaKi 8racmusgocmi:

1) aximo B Oyab-AKill YacTUHI PiBHAHHSA PO3KPUTH OYKKU ab0 3BeCTH
Oomi0HiI JOJaHKM, TO OJEPKMUMO PiBHAHHS, PiBHOCHJIbHE JAHOMY;

2) AKIO B PiBHSAHHI IepeHecTH HONAHOK 3 OAHiel yacTMHU B iHIITY, 3Mi-
HUBIIIA HOTO 3HAK Ha IIPOTUJEIKHUH, TO OAeP:KUMO PiBHAHHSA, PiBHOCUJIb-
He JTaHOMY;

3) AKIIO 00MABI YaCTMHU PiBHAHHSA MOMHOMKUTH a00 IOMIIUTKU Ha OOHE
¥ Te came, BiZMiHHe Bim HYJIsd, YHCJIO, TO OJEPKNMO PiBHIHHSA, PiBHOCUJIb-
He TaHOMY.

PiBuauusa suriany ax = b, e a i b — geaki umcia, x — 3MiHHa, Ha3MUBAa-
IOTDb JIHIUHUM PIBHAHHAM 3 00HIEN 3MIHHOIO.

HaHi mpo po3B’sA3KY JiHIHHOTO PiBHAHHA MMOJAMO 3a JOIOMOTOIO CXEMU:

ax=">b

e

g =0,
KI?():%, Axmro a = 0,

b#0

TO X = — TO X — OyAb-AKe L
a TO KOPEHiB HeMae
YUCIIO

Axrmo a # 0,

Ipurknadu. 1) —0,5x = 14; 2) Ox = 5;
x =14 : (-0,5); PiBHAHHA He Mae
x = —28. KOpeHiB.
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Bidomocmi 3 Kypcy MmamemamuKu 5-6 Kadcis ma anze6pu 7 Knacy

O

BaraTo piBHAHB IMOCJITOBHUMU IIEPETBOPEHHAMU 3BOAATH 0 JIIHIAHOTO

PiBHAHHSA, PIBHOCUJIBHOTO JaHOMY.

ITpurknadu. 1) 5(x + 2) — 4x = -3(x + 7).
Poskpuemo my:xxkwm: bx + 10 — 4x = -3x — 21.
Ilepenecemo momaHKM, IT0 MiCTATH 3MIiHHY, YV JiBY YacTHHY PiBHAHHAI,

a iHmIIi — y npaBy, 3MiHUBIIIM 3HAKM OTONaHKIB, IKi MepeHOCHMO, HA IIPOTH-
JexHi: bx — 4x + 3x = -21 — 10;

3BefeMoO IIOLiOHiI momaukm: 4x = —31;

PO3B’sA:KeMO oTpuMaHe JiHiliHe piBHaSHHS: X = —31 : 4;
x =-1,75.

Bionosgiov: —7,75.

x+1 H5-x x+13
2) + =
2 3 6

ITomHOKMMO 00MABI YacTUHU DPiBHAHHA HA HAWMEHIIE CIIiJIbHE KpaTHe

3HaMeHHUKIiB ApobiB — umcio 6:

6(x +1) N 6(0—x) 6(x+13)
2 3 6 ’
3(x+1)+2(5-x)=x+ 18.
Hamni po3B’A3yeMO, K y IOIEePeIHbOMY IIPUKJIATI:
3x +3+10-2x=x + 13;
3x —2x —x=13 -3 — 10;
0x = 0;
X — OyOb-siKe UMCJIO.
Bionosiov: 0yab-aKe YHUCJIO.

CreniHb 3 HaTypa/ibHUM MOKa3HUKOM
Cmenenem yucaa a 3 HamypajlbHUM NOKA3HUKOM N Ha3UBalOTb IHOGYTOK

n MHOXKHUKIB, KOXKHUH 3 AKUX JOpPiBHIOE a. Cmenenem ducia a 3 IMOKas-
HuKOM 1 HasMBal0OTL caMe Ie YHCJIO.

IIpuknadu. 1) 104=10-10-10 - 10 = 10 000;

o[ (D)5

3) 1,8! = 1,8;
4)02=0-0=0.
Baacmusocmi cmenensa 3 HamypajlbHUM NOKA3HUKOM

amaq = am+n, agmtn = aman,

a™ . a»=aqm", a™ " =qa™ : a",
(am)n — amn, amn = (am)n — (an)m,
(ab)* = a™b", a™b™ = (ab)".

ITpuknadu. 1) a’a® = a™8 = al%;
2) m® : m = m®1 = m4
3) (b5)10 = p5 10 = p50,
BHUKOpPHCTOBYIOUM BJIACTHBOCTI CTeleHs 3 HATYPAJbHUM IOKAa3HUKOM,

MO EeMO 3HaYHO CIIPOIIlyBaTu o0uncaeHHAd.

O
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Bidomocmi 3 Kypcy MamemamuKu 5-6 KAdcis ma anze6pu 7 Knacy

Ipurkaadu. 1) 1275 : 1274 = 12754 = 1271 = 127;

2) (23)8 : 410 = 93-8 . (22)10 = 924 . 920 _ 924-20 _ 94 _ 16;
35.92  35.(32)2 35.34
272 (33%)2 ~ g6

4) 512.0,212=(5-0,2)12=112=1;
5)29-0,68=2-28-0,68=2-(2-0,5)8=2-18=2-1=2.

3) = 35+4-6 = 33 — 27;

OpHouneH
IIini Bupasu — umeia, 3MiHHi, iXHi cTemeHi i1 T00YTKM Ha3sUBaIOTh 00HO-
YjleHaMU.

9
Hanpuxiaaz 7; —ﬁbzc; 7a’m3 — ogHOYJIeHN;

a+bd
Bupasu m + c2, p3 — 2a + 3b; P He € OfHOYJIeHAMMU.

SKIO OZHOUYJIEH MiCTUTh TiJIBKYM OAUWH YKMCJIOBUI MHOMKHUK, i O TOTO K
el MHOYKHUK 3aIlMCAaHO MePINNM, Ta MiCTUTh CTEHeHi pPidHUX 3MiHHUX, TO
TaKWi OAHOUYJEH HAa3UBAIOTh 00HOUNEHOM CMAHOAPMHO20 6U2AA0Y.

Hanpurnazn, 2a2b — ogHOUYWIEH CTAaHAZAPTHOTO BUIJIALY, a OJHOUJEH
2a2b - (—3ab”) He € OFHOUJIEHOM CTAHAAPTHOrO BUrAmy. lleii omHOYIEH
MOKHA 3BECTH [0 OJHOUJIeHA CTAaHJZAPTHOTO BUTLJIALY:

2a%b - (—3ab”) = 2 - (-3) * (a2a) - (bb") = —6a3bs.
MHOKEeHHA OTHOYJICHIB

Ilpuknadu.
1) —2x2y7 - bx = -2 - 5 - (x%x) - y" = —10x3y";

2) %p3cs ,(_§p4m2J ) 1%c3m -

1 2\ T 3 4y (8.3 2 1 7.1p,3
3(7)6(171))( ) ( ) 9P

IlizHeceHHsa OOHOUYJIEHA O CTEIEHS
ITpuraadu. 1) (—2m3n%)3 = (-2)3 - (m3)3 - (n*)3 = -8mnl?;

2) (—c3d8)S = (—=1)8 - (c5)6 - (dB)S = 30448,

MHorouneH

MHnozounenom Ha3WBaIOTh CyMy OfHOUJeHiB. MHOrouseH, I1o0 € CyMOIO
OJHOUJICHIB CTAHAAPTHOTO BUIJISAAY, Ccepel SKHUX HeMae IOMiOHMX MOmAaH-
KiB, HABUBAIOTH MHO20UAEHOM CMAHOAPMHO20 6U2AA0Y.

Muorounern 3m2n — 5mn2 + Tm2n + mn? He € MHOrOYJIEHOM CTaHAAPT-
HOT'O BUTJIANLY, ajie HOT0 MOKHA 3BECTH IO MHOTOUJIeHA CTaHIAapPTHOI'O BU-
TJIALY:

3m2n — b5mn2 + Tm2n + mn? = 10m2n — 4mn2.
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JonaBaHHA i BiTHIMAHHA MHOTOYJIEHIB
Ipuraadu. 1) (2x2 + 3x — 5) + (x2 — 3x) =2x2 + 3x — 5 + x2 — 3x =
= 3x2 —5; - 7
2)(3a2—5+2a)—(2a2+7—3a)=3_(12—5+27a—2_az—7+37a
=a? + 5a — 12. 7 7

MHOeHHA OJHOUJIeHA HA MHOTOUJIeH
ITpuknadu. 1) 3a(a® — 2a + 7) = 3a - a® + 3a + (—2a) + 3a - 7 =
= 3a%? — 6a2 + 21a;
2) —2xy(8x2 — bxy + y?) = —2xy - 3x% — 2xy - (— Sxy) — 2xy - y? =
= —6x3y + 10x2y? — 2xy3.
MHOeHHA MHOTOYJIeHa Ha MHOTOYJIeH
(a + b)(x + y) =ax + ay + bx + by.

ITpukaadu. 1) (3x — 5)(x + 2) = 3x2 + 6x — 5x — 10 = 3x2 + x — 10;

2) (2a — b)(a? — 3ab + b?) = 2a3 — 6a?b + 2ab? — ba? + 3ab? - b3 =
= 2a3 — 7a2b + 5ab? — b3.

®opMyIH CKOPOUYEHOTO MHOKEHHS

(a — b)(a + b) = a2 — b2,

(a + b)2 = a2 + 2ab + b2,

(a — b)2 = a2 — 2ab + b2,

(a — b)(a? + ab + b2) = a3 — b3,

(a + b)(a? — ab + b%) = a3 + b3.

ITpuraadu. 1) (x — 5)(x + 5) = x2 — 52 = x2 — 25;

2)(2m +32=(2m)>2 +2-2m-3+32=4m2+ 12m + 9;

3) (5x2 — 2xy)? = (5x2)2 — 2 - 5x2 - 2xy + (2xy)? = 25x% — 20x3y + 4x2y?;

4)(a—-3)a®?+38a+9)=(a—-3) a2+ 3a+ 32)=a3—-33=a3 - 27T;

5) lb + c2 lb2 —lbc2 + c4j = (lb + c2j X
2 4 2 2

2 3
x((lb) —lb %+ (c2)2] = [lbj +(c?)? = lb3 + 8.
2 2 2 8

Po3sknagaHHA MHOrouneHiB Ha MHOXHUKU
BuHeceHHs CIiJILHOTO MHOKHMKA 3a TYKKH

ab + ac =a(b + c).

ITpuknadu. 1) 12x? + 15x = 3x + 4x + 3x - 5 = 3x (4x + 5);

2) 25a3b — 20a2b2 = 5a%b - 5a — 5a?b - 4b = 5a%b(5a — 4b).
Cnoci6 rpynmyBaHHs

ax +ay + bx + by = a(x + y) + b(x + y) = (x + y)a + b).
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O
ITpurknadu. 1) ab — 5a + 2b — 10 = (ab — 5a) + (2b — 10) = a(b — 5) +
+ 2(b — 5) = (b — 5)(a + 2);
2) a?b + ¢2 — abc — ac = (a%b — abc) + (¢ —ac) = abla — ¢) — c(a — ¢) =
=(a — c)(ab — ¢).

Bukopucraasa (opMyJI CKOPOYEHOT0 MHOKEHHS
a? — b2 =(a - b)(a + V),
a? + 2ab + b2 = (a + b)?,
a? — 2ab + b2 = (a — b)?,
a3 — b3 = (a — b)(a? + ab + b?),
a3 + b3 = (a + b)(a® — ab + b?).

ITpuknadu. 1) x2 — 49 =x2 - 72 = (x — T)(x + 7);

2)ym2+10m +25=m2+2-m-5+ 5%2=(m + 5)%

3) 4a2 — 12ab + 9b2 = (2a)2 — 2 - 2a - 3b + (3b)? = (2a — 3b)2;
4)c3-64=c3—-43=(c—4)(c2+c-4+42) =(c — 4)(c2 + 4c + 16);

1 1)
5) g% TY’ = (Exzj + () =

2
1 1 1
(2 yj[(z ] 2 y (y)]
1 1 1
= Zx2 43| St — Zx2y3 4+ 6 |,
(2 Y L 2" Y yj

dyHKuinA

SIKIO KOKHOMY 3HAUEHHIO He3aJIedKHOI 3MiHHOI BigmoBimae emmHe 3HAa-
YeHHS 3aJIe;KHOI 3MiHHOI, TO TaKy 3aJIe;KHICTh Ha3WBAIOTh QUYHKUIOHAIb-
HOMW 3anexcHicmio, abo QYHKUYiE.

3MiHHY X Yy IBOMY BUIIQAKY HA3WBAIOTh HeE3AJAeHHOI 3MmiHHOW (abo ap-
2ymenmom), a BMIHHY Y — 3aaedxHoo 3minHow (abo pyHKUie0 Bix 3amaHo-
ro apryMeHTy).

Yci sHauenHdA, AKUX HaOyBae HesaJleKHA 3MiHHA (apryMeHT), YTBOPIO-
I0Th 001acmb 8U3HAYEHHS QYHKUIL; yCi 3HAUEHHS, AKUX HaOyBae 3aJjie’KHA
3miHHaA (PYHKIIiA), YTBOPIOIOTH 00.1ACMb 3HAYEHb QYHKUIL.

JIiniliHo Ha3WMBAOTL (PYHKIII0, AKY MOXKHA 3agaTu (GOPMYJIO BUTJISA-
Iy y = kx + I, te x — HezaJyie;kHa 3MiHHA, k i | — meaki uwmcia.

I'padikom 6yab-akoi ginifimoi pyHKIiil € mpama. Iaa mo6ymoBu rpadika
JiHifTHOI (PyHKIil TOCHUTHL 3HAWTH KOOPAWHATU ABOX TOYOK Ir'padika, mo3Ha-
YUTU i TOUKYU HA KOOPAWHATHIN IJIOIMWHI i mpoBecTH uepe3 HUX IPAMY.

Ilpurnad. Ilobyayemo rpadik pyHKIIl y = —3x + 4.
CriyameMo TaGJIUIIO M JeAKUX NBOX SHAUEHb apryMeHTY:

x 0 3
y 4 -5

IlosmaurmMo Ha KOOPAMHATHIN IIJIOIMWHI OTPMMAHI TOUKH Ta IIPOBEIEMO
yepes HUX npamy (maJ. 1).
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O
y
_4 1
OJ[ 1 3 x
[ ) [
) y=-2
Mau. 1 Mau. 2

ITpuranad. Ilobynyemo rpadixk pyukriii y = —2. Byab-AKoMy 3HaYeHHIO
X BimmoBimae omHe 1 Te caMe 3HAUeHHA Y, 1Mo AopiBHIOE —2. I'padikom
dyuKIii € mpsaMma, IO CKJIAZaeTbCsI 3 TOYOK 3 KoopamHaramu (x; —2), me
X — Oymb-ake uwmcyo. IlosHaummo ABi Oynb-aKi Taki TOUKM, HAIPUKJIAM
(3; —2) i (—4; —2) i mpoBememo uepesd HUX Opamy (Maja. 2).

CucteMun NiHIiMHUX PiBHAHb 3 ABOMA 3MiHHUMU

Axmio Tpeba 3HAWTH CHiIbHUIT PO3B’sI30K ABOX (400 OiMbITOl KiJIbKOCTI)

PiBHSAHB, TO KaXKyTh, IO IIi PiBHAHHA YTBOPIOIOTb CUCMEMY PIBHAHD.
{2x +y =3,

IIpurnad. — cucreMa piBHAHB 3 ABOMAa 3MiHHUMU X 1 Y.

x-3y=>5

Pose’sa3xom cucmemu pi6HAHbL 3 080MA 3MiHHUMU HA3UBAIOTH APy 3Ha-
YeHb 3MIiHHUX, IPU AKUX KOKHE PiBHAHHS IIePEeTBOPIOETHCA YV IPABUILHY
YUCJIOBY PiBHICTB.

ITapa uncesn x = 2; y = —1 € po3B’A3KOM BUIIEBKA3aHOI CUCTEMHU, OCKiJIb-
km2-2+(-1)=3i2-3-(-1)=5.

ITapa uwmcen x = 5; y = —7 He € po3B’aA3KoM cucremu. [ljgd Mux 3HA-
YeHb 3MiHHUX IIepIlle PiBHAHHSA IIEPETBOPIOETHCA y HPABUJIbHY PiBHICTH
2-5+ (7 =3), agpyre —ui (b -3 (-7) =26 = 5).

Posg’azamu cucmemy piéHaHb 03HaUae 3HaiiTu Bcei Il posB’asku abo no-
BeCTH, III0 PO3B’sI3KiB HeMae.

Po3B’aA3yBaHHA CHCTEMH ABOX JiHIHHUX PiBHIHD
3 IBOMAa 3MIHHMMM CIIOCOOOM IIiCTaAaHOBKH

3x-Ty =1,

Poas’sa3aru cucremy piBHAHDL
yep {4x + 9y = 38.
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1. | Bupasxkaemo omHy 3MiHHY 3 AKOTO-HE- 3x =1+ 7Ty,
OyIb PiBHSHHS CHCTEMH Uepes APYry 1+ 7y
x =—>
3
2. | BamicTe 1iei 3miHHOI mimcTaBIgEMO 147
. . Y
B iHINle PiBHAHHS CHCTEMU BUpPas, IO 4. ——+9y =38
YTBOPUBCA
3. | Po3B’saA3yeMo oTpuMaHe PiBHAHHSA 3 Of- 41+ 7y)+3 -9y = 3 - 38,
Hi€ro 3MiHHOIO 4+ 28y + 27y =114,
55y =110,
y=2
4. | 3HaxoaAMMO BiAIIOBigHEe 3HAUEHHSA APY- _1+7-2
roi 3MiHHOI X = 3 ’
x =95
5. | Banucyemo BiAmoBigb 5; 2)
Po3B’aA3yBaHHA CHCTEeMM ABOX JiHIHHUX PiBHIHB
3 IBOMAa 3MiHHMMM CIIOCOOOM TOJaBaHHS
Poss’ ) Tx -4y =2,
03B’dA3aTU CHUCTEMY PiBHAHDb
5x + 3y = 19.
1. | MuoxuMo (aKII0 € HeoOXiAHiCTH) 00U- Tx —4y = 2, |><3
OBl 4acTHHM OHOTO 4Yu 000X PiBHAHD
cucreMy Ha Taki uwmcia, mob6 Koedi- 5x +3y =19; |x4
IMi€eHTN OpU OAHINW 3i 3MIHHMX cTaau B
IIPOTHJICIKHUMU UYNCJJIAMU 21x —12y = 6,
20x +12y = 76
2. | Homaemo mouyieHHO JIiBi I mpaBi ua- 41x = 82
CTUHU PiBHAHBb CHCTEMU
3. | Po3B’aA3yeMo oTpuMaHe PiBHAHHSA 3 Of- x =2
Hi€ro 3MiHHOIO
4. | IligcTaBasgseMo 3HAalifjeHe 3HaAUEHHS 7-2-4y =2,
3MiHHOI B OJHe 3 pPiBHAHb CHUCTEMU -4y = -12,
(Kpalrle TOYaTKOBOI) i 3HAXOAMMO Bij- y=3
IOBi/lHe 3HAUEHHS APYyroi aMiHHOL
5. | Sanucyemo BiAmoBinb 2; 3)
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BIJIOMOCTI 3 KYPCY TEOMETPII
7 RIACY

EnemeHTapHi reomeTpuuHi ¢irypm
Ta IXHi BNacTUBOCTI

OcHOBHUMHU reoMeTpuUYHUMHU (irypaMu Ha IJIOIIUHI € mouka U npama.
Bidpisxom Ha3sWMBAIOTh YaCTUHY NPAMOI, AKA CKJIAJAa€ThCA 3 YyCiX TOUOK

Iiel mpaMol, W10 JeKaTh MiXK ABOMAa iI TOUKaMu, pasoM 4 B
i3 mumu Toukamu. Ha mamoHKY 1: Bigpisok AB, TOUKu — o
A i B — kinuyi sidpiska. Maur. 1

Touka A minuTs, nmpamy Ha aBi wactuuHu (Maja. 2).
Koy 3 oTpuMaHMX YacTUH pa3oM 3 TOUKOI0 A HasuBa-
0T NPOMEeHeM, 110 BUXOAuTh i3 Toukm A. Tomy A Hasy- —— o
BaIOTh NOYAMKOM KOXKHOTO 3 IIPOMEHIB. Maur. 2

JBa mIpomeHi, 1110 MalOTh COIJIBHUY ITOYaTOK Ta JOIOB-
HIOIOTH OJWH OJHOTO IO IPAMOi, HA3MBAIOTHL O0N0BHALL-
HUMU.

Kym — me reomerpmuHa ¢irypa, aKa CKJIAJae€TbCA
3 IBOX IPOMEHiB, IO BUXOAATEL 3 onHiel Touku. ITpomeni
Ha3WBaIlOTh CMOPOHAMU Kyma, a IxHi conigpHUN Iouya-
TOK — gepwuHow kyma. Ha mamwaRy 3: KyT AOB, B
Touka O — Boro BepiuHa, OA Ta OB — CTOPOHH KyTa.

Sanucaru meil KyT MoxkHa Tak: LAOB, L BOA, 0. Mau. 3

Bicekmpucow kyma HasuBalOTh IPOMiHb, AKUH BUXOAUTL 3 BEPIINHU
KyTa, MPOXOAUTh MiK HOro cTopoHaMHu M AiJIMTH MOT0o HaBHiJ.

AkcioMu nnaHimeTpii

I. $Ixa 6 me OyJya mpsaMa, iCHYIOTH TOUKM, AKi iif HAJIEXKAaThb, i TOUKM, TKi
il He HaJeXXAaTh.

II. Yepes Oyab-aKi ABI TOUKM MOKHA HTPOBECTH IPSAMY i IO TOTO K TiJb-
KU OIHY.

III. 3 TprOX TOUOK Ha MPAMIN ogHA i TIIBKM OAHA JEXKHTHL MiXK ABOMA
iHIITIMMA.

IV. Kokuwuit Bigpisok Mae meBHY JOBXKUHY, OiIBLINY 3a HYJb.

V. JloB:kuHa Bigpiska JOpiBHIOE CyMi MOB)KWH YaCTWH, HA AKi H0oTro po3-
O0uBae Oyab-sika itoro BHyTpimuasa Touka. (Ha main. 4: AB = AC + CB.)

VI. Koxkuuit KyT Mae IIeBHY IpagycHy Mipy, OinbInry 3a HyJIb. Po3ropHyTuii
KyT mopiBuioe 180°.

VII.I'pagycHa Mipa KyTa MOpPiBHIOE cyMi rpaJycHUX Mip KyTiB, Ha AKi
ioro pos3duBae Oyab-AKUII IIPOMiHb, IO HPOXOAUTH MiK HOTO CTOPO-
mamu. LAOB = ZAOK + ZKOB (mana. 5).

A

o
[ X
[ o)

Q

Maui. 4 Max. 5
O 213
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O
CyMixXkHi Ta BepTMKasbHi KyTH

IBa KyTu Ha3WUBAIOTh CYMIHHUMU, SIKIITO OJHA CTOPOHA B HUX CIIiJIbHA,
a IBi iHIIL CTOPOHU IIMX KYTiB € HJOHNOBHSAJLHUMU ITPOMEHIMU.

Ha manioonky 6: kytu LAOK i ZKOB — cymixxkHi.

Baacmusicmo cymincnux kymis. Cyma cyMisKHUX KyTiB mopiBHI0OE 180°.

lBa KyTum HasMBAOThb 8ePMUKAJLbHUMU, SKIIO CTOPOHU OJHOTO 3 HUX
€ IOMOBHAJbHUMHU IIPOMEHAMU CTOPiH iHIIIOTO.

K A D

A (0] B B
Mai. 6 Mau. 7

Ha mamioury 7: LZAKC i £/ DKB — BeptukajibHi, LAKD i ZCKB Takox
BEePTUKAJbHI.

Baacmusicmbv gepmukaavhux kymis. BeprukaibHi KyTu piBHI MixK coboro.

MepnenankynapHi Ta napanenbHi NpsMmi

HBi mpsami Ha3UBAIOTh 83AEMHO NePneHOUKYIAPHUMU, AKIIIO BOHU Iepe-
TUHAIOTHCA Tiff IPAMUM KYTOM.

Ha manoHKY 8: nmpami a i b — nepneHguKyIAapHi.

JBi mpaAMi Ha MJIOIMUWHI HA3WBAKOTh nNapaJdelbHuMu, SKITO BOHU He
IIepeTUHAIOTHCS.

Ha manronKy 9: npawmi a i b — nmapajienni.

a
a

b
Mai. 8 Maia. 9

OcHosHa saacmugicms napaiesbHux npamux (axcioma napanienibHocmi
npamux ). Uepes TOUKY, IO He JIEXKUTH HA MTaHIA MPaAMiil, MOXKHA ITPOBECTH
TiILKU ONHY IPAMY, IapajejibHy TaHiiA.

KyTu, wo yrsopunucsa npu nepetTuHi ABOX NPSMUX CiYHOIO.
OsHaku Ta BNacTUBICTb NapanenibHOCTi MPAMMUX.
BnactmuBocTi KyTiB, WO yTBOPUNUCS NMPU NEepPEeTUHI ABOX
napanesnibHMX NPSIMUX CiIYHOIO

a ¢ IIpamy ¢ HasuBAIOTh CiYHOW OJA MPAMUX a i b, AKIIO
2 BOHA IIepeTuHaEe ix y mBox Toukax (mai. 10).
4|3 ITapu kyTiB 4 i 5, 3 i 6 HasuUBaTh BHYMPIWHIMU 00HO-
5|6 CMOPOHHIMU Kymamu; napu KyTiB 4 i 6, 3 1 6 — enym-
b_—<[7 piwnimu pisHocmoporHimu; napu KytiB 115,216,317, 4
i 8 — eidnogidrumu kymamu.
Max. 10 O3HaKu napaneabHOCmMi NPAMUX

1. fkmio mpu mepeTHHi ABOX MPAMUX CiYHOIO BiAMOBimHI KyTu piBHi, TO
OopAMi mapaJjesbHi.
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Bidomocmi 3 Kypcy zeomempii 7 knacy

2. SIKkm10 mpu mepeTHMHi ABOX NPAMUX CiUHOI0O BHYTPIIIHI pisHOCTOpPOHHI
KyTH piBHI MiK co00i0, TO mpAMi mapajesbHi.

3. Axio mpu mepeTHHiI ABOX NMPAMHUX CiYHOI cyMa BHYTPIIIHIX OZHOCTO-
poHHIX KyTiB mopiBuioe 180°, To mpaMi mapaJenbHi.

4. JIBi mpAMi, mepneHINKYJIAPHL 0 TPETHOI IMPAMOI, IMapajiesbHi.

Baacmusicmv napanenvnux npamux. IBi npami, napasenabHi TpeTiit
OpaMiii, mapajesbHi omHa OmHiM.

BnacTtuBocTi KyTiB, yTBOPEHUX NPU NEPETUHI
napasnenbHUX NPSMUX CiYHOIO

1. BigmoBigHi KyTHu, 1110 YTBOPUJINCA HPU HEePETHHI MapajeJbHUX MPAMUX
ciuHOI0, PiBHI MiK c000I0.

2. BuyTrpimHi pisHOCTOPOHHI KyTH, IO YTBOPHUJNCS IIPU IIepPeTHUHi mapa-
JeJbHUX MPAMUX CiuHOI0, piBHI Mim coboro.

3. Cyma BHYTPIIIIHIX OJHOCTOPOHHIX KYTiB, IO YTBOPUJINUCSA HPU IMEePeTHUHI
mapaJieJJbHUX IPAMUX ciuHOI0, mopiBuioe 180°.

TPUKYTHUK | NOro eneMeHTH

TpukymHrukom HasUBAIOTh QIirypy, II10 CKJIALaEeThCA 3 TPHOX TOUOK, AKi
He JIe)KaThb Ha OOHINA mpaAMili, i TpboX BiApisKiB, AKi cmoaydaroTh Ii TOUKU
(mamn. 11).

Tourku A, B, C — gepuwunu mpukymHuka; Binpisku AB = ¢, AC = b,
BC = a — ecmopornu mpuxkymnuxa; £ BAC, LABC, £ BCA — kymu mpukym-
HUKaA.

Ilepumempom mpukymHuUKa Ha3WBAIOTh CYMY IOOBXKHH ycCix HOro cTo-
pin: P,p. = AB + BC + CA.

Medianow mpukymHuka Ha3WUBAIOTHb BiIpi30K, IO CIIOJyYae BepIIUHY
TPUKYTHUKA i3 cepeIrHOI0 IIPOTUJIEKHOI CTOPOHMU.

Ha mamonky 12: AM, — meniana tpukytauxka ABC.

Bicekmpucowo mpukymHuka HasUBalOTh BiIPidoK OiceKTpucu KyTa TpH-
KYTHUKA, 1[0 CHOJYYA€ BEPIINHY TPUKYTHUKA 3 TOUKOKI IPOTHUJIEKHOL
CTOPOHMU.

B 4 A A
A /\ N /[\
B + + C B C B C
A b C M, L, H;

Mau. 11 Mau. 12 Mai. 13 Mau. 14

Ha mamronky 13: AL, — bGicekTpuca TpukyTHuxa ABC.

Bucomow mpukymHuka Ha3UBAIOTh NEPUEHAUKYJIAD, TPOBEIEHUNA 3 BEP-
IIIUHY TPUKYTHUKA OO0 IPAMOI, III0 MiCTUTh HOTO HPOTHJIEKHY CTOPOHY.

Ha mamonky 14: AH, — sucora AABC.

Cyma kymise mpuxkymunura dopienioe 180°.

Hepignicmbv mpukymrurxa. KoXHa cTOpoHa TPUKYTHUMKAa MEHIa Bif
CyMHU ABOX iHINMUX CTOPiH.
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Bidomocmi 3 Kypcy zeomempii 7 knacy

Y TPUKYTHUKY:
1) mpoTu GiNBINIOI CTOPOHU JIEKUTDL OiTBINMUHA KYT;
2) mpoTu OiJBIIIOr0 KyTa JeXKUTh OiJbIlla CTOPOHA.

O3Haku piBHOCTI TPUKYTHUKIB

Ilepwa osnaka pierocmi mpukymHukie (3a 060ma cCmMopoHaAMU UL KYmom
Mine Humu ). SAKRITO ABI CTOPOHM i KYyT MisK HUMU OZHOTO TPUKYTHUKA
IOPiBHIOIOTH BiIIOBiTHO ABOM CTOPOHAM i KyTy MisK HUMHU iHIIIOTO TPUKYT-
HUKA, TO TaKi TPUKYTHUKHU PiBHI MiK co6omo (Mmaj. 15).

B B,
A/”\C Al///\C

Max. 15

Ilpyea osnaxa pienocmi mpuicymnume (3a cmoponoto i dgoma npuseznu-
Mu 0o Hei Kymamu ). fxiro CTOpOHA i nBa IIPHJIETINX 110 Hei KyTu OJHOTO
TPUKYTHUKA NOPiBHIOIOTH BiAIIOBiAZHO cTOpoHi i ABOM mpuiaeramm mo Hei
KyTaM iHIIIOTO TPUKYTHUKA, TO TaKi TDUKYTHUKU PiBHI MiK coboro (MmaJ. 16).

B B
AAC AIAC

Masn. 16

Tpems o3naxa pieHocmi mpukymunukie (3a mpboma CMOPOHAMU).
SIKII0 TpM CTOPOHU OJHOTO TPUKYTHUKA AOPiBHIOIOTH TPHOM CTOPOHAM
iHIIIOTO TPUKYTHHUKA, TO TaKi TPUKYTHUKU PiBHI MixK coboro (mau. 17).

B B,
A/\C Al/\/4\01

Mamx. 17

Buan TpukyTHUKIB
TPpUKYTHUK Ha3WBAIOTh Pi6H0OeOpeHUM, AKIINO B HHOTO ABi CTOPOHU MiK
c00010 piBHi.
Ha manionky 18: AABC — piBuobGenpeunwnii, AC i BC — #oro 6iuni cmo-
poru, AB — ocHosa.
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O
Baacmusicmov kymie pieHo6edpeH020 MPUKYMHUKA. c
Y piBHOOEIPEHOMY TPUKYTHUKY KYTHU IPU OCHOBI piBHI.

O3naxa pieHobedperozo mpukymHuuka. SIKI0 B Tpu-
KYTHHUKY ABa KyTH MiX cob0oio piBHi, To BiH piBHOOEm-

peHuUii.
TpUKYTHUK, YCi CTOPOHU SAKOTO MiK coboio piBHI, A B
Ha3UBAaIOTh Pi6HOCMOPOHHIM. Mau. 18
Ha manronky 19: AABC — piBHOCTOPOHHI.
Baacmusgicmv Kymie pi6HOCMOPOHHb020 MPUKYMHU- B

Ka. Yci KyTu PiBHOCTOPOHHBOT'O TPUKYTHUKA TOPiBHIO-
IoTh mo 60°.

O3naka piBHOCMOPOHHL020 MPUKYMHUKA. SIKII0
B TPUKYTHUKY BCi KyTH piBHi, TO BiH piBHOCTOpPOHHi.

TPUKYTHUK, yCi CTOPOHM AKOTO DIiBHATBHCA NOBXHU- 4 C
HOIO, Ha3UBAIOTh Pi3SHOCMOPOHHIM. Maur. 19

Baacmusicmo Gicexkmpucu pieHob6edperozo mpurKym-
Huka. Y piBHOOeApeHOMY TPUKYTHUKY OicekTpuca, IpoBeleHa IO OCHOBH,
€ MoTro MemiaHOIO i BHMCOTOIO.

Ha mamouky 20: 6icekTpuca AN, nmposegeHa g0 ocuosu BC piBHOOexmpe-
HOoro TpukyTHUKa ABC, € TakoK MOro MeniaHOIO i BHCOTOIO.

A e

Mau. 20 Mau. 22 Maun

3ajie:KHO Bif KYTiB pPO3riaAamaioTh TaKi BUAU TPUKYTHUKIB:
zocmpoxkymuuil (yci KyTu sgxoro roctpi — maiu. 21);
npamoxymuuil (OAWH 3 KYTiB AKOTOo IpPAMUI, a ABa iHImi — rocrtpi —
maJ. 22);

e mynoxkymruii (OQWH 3 KYTiB AKOro Tynmii, a ABa iHIIi — roctpi —
maJj. 23).

30BHILWHIA KYT TPUKYTHUKA
308HIWHIM KYMOM MPUKYMHUKA HA3UBAIOTh KYT, CYMiKHUI 3 KyTOM
IIbOT0 TPUKYTHHUKA.
Ha manionky 24: Z/ BAK — 30BHIiIHiI# KyT Tpu-
Kyruuxa ABC.

Bracmugicmb 308HIWHb020 KYma MPUKYMHUKQA.

30BHIIIHITT KYyT TPUKYTHUKA OOPiBHIOE CyMi ABOX
BHYTPIIHIX KYTiB, HE CYMLKHUX 3 HUM, TOOTO c

/BAK = /B + ZC.

A K
Mai. 24
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O
MpAMOKYTHI TPUKYTHUKM
Aximo £C = 90°, to AABC — npamorkyTtuuii (maua. 25). AC i BC — kame-

mu npaMOKYmHO0z0 MPUKYMHUKA, AB — 2inomeny3a npamoKymHozo mpu-
KYMHUKQ. A

1.

Baacmusocmi npaAmMoOKymHux mpuKymHuKkie

CymMa roctpux KYTiB IPAMOKYTHOTO TPUKYTHHUKA TOPiB-

HI0€ 90°.

TimoTenysa MpAMOKYTHOTO TPUKYTHHKA Oijbila 3a OyIb-

AKUN 3 MO0 KaTeTiB. C B
Karer mpaMOKYyTHOTO TPUKYTHUKA, IO JEXKUTHL IIPOTHU Mai. 25
KyTta 30°, mOopiBHIOE IOJIOBUHI rimoTenysmu.

SAKIO KaTeT IPAMOKYTHOIO TPUKYTHHUKA NOPiBHIOE IIOJIOBUHI IiIIOTEeHY-
31, TO KYT, IO JIEXKUTh IIPOTU ITLOTO KaTeTa, JopiBHI0e 30°.

Y npAMOKYTHOMY TPUKYTHHKY MeAiaHa, IIpoBeJeHa MO0 TillOTeHYy3WH,
IOPiBHIOE IIOJOBUHI TiOTEeHY3MU.

O3naxu pieHOCMI NPAMOKYMHUX MPUKYMHUKLE

3a deoma kamemamu. SIKIMO KaTeTu OTHOTO TPAMOKYTHOT'O TPUKYTHUKA
BiITIOBiAHO MOPiBHIOIOTH KaTeTaM iHIIOrO, TO TaKi TPUKYTHUKMU PiBHI.
3a kamemom i npunezaum 00 Hb0z0 zocmpum Kymom. SIKIMO Karer
1 Ipujgerauii 40 HBOTO T'OCTPUHA KYT OZHOTO IPAMOKYTHOT'O TPUKYTHUKA
BiITIOBiZHO MOPiBHIOIOTH KaTeTy i HPUMJIETJIOMY M0 HBOTO KYTy iHIIIOTO,
TO TaKi TPUKYTHUKU PiBHI.

3a zinomerny3orw i zocmpum Kymom. SIKImo rimoreHysa i rocTpuii KyT
OJHOI0 NPSAMOKYTHOT'O TPUKYTHUKA BiAIOBiJHO JOPiBHIOIOTH I'iIOTEHY3i
1 rocTpomMy KYTY iHIIIOIO, TO TaKi TPUKYTHUKM PiBHI.

3a kamemom i npomuJedcHuM Kymom. SIKIo KaTeT i IpOTHIEKHUI
KYT OOHOT'O NPSIMOKYTHOT'O TPUKYTHIUKA BiIIIOBiTHO JOPiBHIOIOTH KaTeTy
i mpoTuieXKHOMY KYTY iHIIIOTO, TO TaKi TPUKYTHUKU DPiBHIi.

3a kamemom i zinomeny3ow. SIKIIO KaTeT i rinoreHy3a OZHOTO IPAMO-
KYTHOTO TPHUKYTHHKA JOPiBHIOIOTH BiAIOBiHO KaTeTy i rimoreHysi
1HIIIOTO, TO TaKi TPMKYTHUKU PiBHi.

Kono ta kpyr
Fosnom HasuBalTh reoMeTpuuHy (QIirypy, AKa CKJIaga-  pf B

€ThCS 3 YCiX TOYOK IIJIOIWHU, PiBHOBigmajdeHUX Bij 3ama-
HOI TouKm (MaJ. 26).

CIIOJIyYa€E TOYKY KOJIa 3 MOro IeHTPOM, HA3WBAKOTL padiy-
com KoJd.

IIr0o TOouKy HaswBawOTh UEHMPOM KOJLAQ; BiApisoK, IO A
N

Ha magamoary 26 Touka O — meHTp KoJsa, OA — pagiyc ¢
KOJIA. Maua. 26
Binpisok, 1o cmosyuae ABi TOYKHM KoOJa, Ha3HUBAOTh
xopdow. Xopay, 10 IPOXOAUTH Uepes IIeHTP KoJja, Ha3uBa-
0T diamempom.
Ha manoonry 26 MN — xopga, BC — miametp.
YacTuHy ILIOIUHYN, OOME:KeHy KOJIOM, pPa3oM i3 caMuM
KOJIOM HasWBalOTh Kpyzom (Mau. 27).
Mau. 27
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Ilenmpom, padiycom, diamempom, xopdow Kpyza HA3UBAIOTH BiAMOBigHO
LIeHTD, pafiyc, JiaMeTp, XOpAy KoJjia, AKe O0MeXKye KpyT.

Baracmusocmi enemenmis koaa

1. MiameTp Kojsa BABiui OinbImit 3a #oro pagiyc.

2. MiameTrp € HaMOiIBIIIOIO 3 XOP/I.

3. Hiamerp 3 Oyab-sIKOI TOUKM KOJIAa BUAHO IIiJi IPAMUM KYTOM.

4. JliameTp KoJa, HepPIeHINKYIAPHUN OO0 XOPAUW, HiJIUTH i HABIIiJ.

5. IiameTp KoJa, IIT0 IPOXOAUTH Uepes CepelnHy XOpAU, sKa He € miamMeT-
poM, MEepIeHAUKYJIIAPHUN M0 Iiel xopau.

Ilomuunoio 00 KoQ@ HA3UBAIOTH MPAMY, AKA Mae€ JHUIe OAHY CHiIbHY
TOUYKY 3 KoJioM. I[f0 TOUKY Ha3uBalOTh MOYUK0W0 JOMUKy.
Ha manonky 28 mpsama a — JOTUYHA OO0 KO0Jia, TouKa K — ToOuKa JOTHKY.

Baacmusicmb domuunoi. [JoruuHa N0 KoJia IEepHeHANKYJIAPHA OO pasi-
yca, TPOBEIEHOTO B TOYKY JTOTUKY.

B

K C
Mag. 28 Maa. 29

Baacmusicmv 6idpizkie domuuHux, npogedeHux 3 00HIEL MOUKU.
Bigpiskm moTmuHmMX, IpPOBeAeHUX 3 OAHiel TOUYKM 0 KoJia, PiBHI MixK
coboro. Ha mamionky 29 AB = AC.

Kono, BnncaHe y TPMKYTHMK

Kono HasduBawTh BNUCAHUM Y MPUKYMHUK, SKIIO C
BOHO JOTHUKAETHCA OO BCiX CTOPiH I[HOTO TPUKYTHHKA.
BogHouac TPpUKYTHUK Ha3WBAIOTL ONUCAHUM HABKOJLO
rona (mau. 30).

Y O6yab-aKu# TPUKYTHUK MOJKHA BIIMCATU KOJO.
IlerTpoMm Koja, BOMCAHOTO YV TPUKYTHUK, € TOUKA IIepe-

TUHY OiceKTpuC IIbOTO TPUKYTHHUKA.

Mai. 30

KOJ'IO, OonnucaHe HaBKOJ10 TPUKYTHUKa

Kosi0 Ha3WMBAOTh ONUCAHUM HABKOJLO MPUKYMHUKQA,
SAKIIO BOHO IPOXOAHUTh Uepe3 yCi BepIIMHU ILOTO TPU-
KyTHUKAa. BogHouac TPUKYTHUK HA3UBAIOTb 8NUCAHUM
y Koao (maa. 31).

HaBKoJsi0o OyAL-AKOTO TPUKYTHUKA MOKHA OMHCATH
Kojo. IleHTpOoM KoJia, OIMCAHOTO HAaBKOJIO TPUKYTHUKA, B
€ TOUYKA IIEPEeTHUHY CepPeIUHHUX IMePHeHIUKYJIIPiB IO
Moro cTopiH. Maun. 31
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JAooamku

BJTACTUBOCTI CTENEHA 13 LTUM MOKA3HUKOM

(ab)” = a™ - b"
am™ :aq®=qmn (an _a"
(a™)r = gmn

a®=1 a’=—
n

am . q® = gmtn

min — mimi uucaa, a #0, b= 0

BITACTUBOCTI APUOMETUYHOIO KBAOPATHOIO KOPEHHA

a) =a, a>0

Jab =a b VJa b = ab

a=>0, b>0

/ a’ = | a| a2k =
a — 0yIb-siKe YKCJI0, B — HaTypaJbHe UNCJIO

TABNNUA KBAOPATIB HATYPAIIbHUX YACEN BIA 10 A0 99

OamHMLI

HecaTtku

4

5

100

121

144

169

196

225

256

289

324

361

400

441

484

529

576

625

676

729

784

841

900

961

1024

1089

1156

1225

1296

1369

1444

1521

1600

1681

1764

1849

1936

2025

2116

2209

2304

2401

2500

2601

2704

2809

2916

3025

3136

3249

3364

3481

3600

3721

3844

3969

4096

4225

4356

4489

4624

4761

4900

5041

5184

5329

5476

5625

5776

5929

6084

6241

6400

6561

6724

6889

7056

7225

7396

7569

7744

7921

O O IN OO A WN=

8100

8281

8464

8649

8836

9025

9216

9409

9604

9801

220




Jlodamku

o
YOTUPUKYTHUKUN
Mapanenorpam
1. AB=CD, AD = BC B ¢
2. ZA=/C, /B=/D o
3. A0 = 0C, BO =0D
4. P = 2(AB + AD) ’
5.S=AD - BK ATg D
MpaMoKyTHUK
1. AB=CD, AD = BC B ¢
2. AC = BD 6)
3. AO = BO = CO = DO
4. P = 2(AB + AD) A D
5.S=AD - AB
Pom6
1. AB=BC =CD = DA
2. Z/A=/C, LZB=/D
3. AC 1. BD
4. AO =0C, BO =0D A
5. /BAC = / DAC = / BCA = / DCA, ATTx
/ABD = /DBC = /BDA = /BDC
6. P=4AB
154D pi - AC-BD
Ksapgpar
1. AB=BC =CD = DA B ¢
2. AC = BD
3. AO = BO = CO = DO )
4. AC | BD
5. [liaronasti yTBOPIOIOTH 3i CTOpOHAMH KYTH I10 45°
6. P =4AB LA D
7. S = AB2
Tpaneuis B, N
1. ZA+ ZB =180°, ZC + £«D = 180°
AD + BC

2.S=———-BK

2 A—% D
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JAooamku

PiBHO6iuHa Tpaneuia

—

.AB=CD
.LA=/D, L/B=/C
3. AC = BD

[\

B C
fEO?E

A

O3HAKU NOAIBHOCTI TPUKYTHUKIB

1. Axmo LA = ZA,,
AB AC

AlBl Alcl ’
10 AABC © AA,B,C,.

2. flkmo LA = LA,
ZC=ZCy,
To AABC © AA,B,C,.

AB BC

3. Axmo

To AABC © AA,B,C;.

BMUCAHUNA YOTUPUKYTHUK

LA+ /LC=4ZB+ £D =180°

OMUCAHUNNA YOTUPUKYTHUK

AB + CD =AD + BC
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BIANOBIAI TA NTOPAAMU AO BIPAB

Tema 7

§ 29

29.10.1)0<y<9; 2)0<y<4.29.12.1)0; 3; 2) -2. 29.13. 1) 2; —-2;
2) 0; 2. 29.14. 1) I'padikom € mapaGosa y = x2 3 «BUKOJOTOI» TOUKOIO
(-1; 1); 2) rpadikom € mapabosa y = x2 3 «BUKOJOTUMM» TouKamu (—2; 4)
i (2; 4). 29.15. 1) I'padikom € mapabosa y = x2 3 «BUKOJOTOK» TOUKOIO
(0; 0); 2) rpadikom € mapabosna y = x2 3 «BUKOJOTHUMHU» ToukKamu (—1; 1)
i(1; 1). 29.22. 250. 29.23. 480 #i6.

§ 30

30.18. 1) Hi; 2) Tak; 3) mi. 30.19. 1) x > 0; 2) x — O6yAb-AKe YHCJIO;
3) x20; 4) x < 0. 30.20. 1) y 20; 2) y > 0; 3) y — 6GyOb-AKe UMCJIO;
4) y < 0. 30.21. 1) Kopenis nemae; 2) 32; 3) 13; 4) 4,5. 30.22. 1) 12; 2) Ko-

1
peHiB Hemae; 3) g; 4) 1. 30.23. 1) a = 0; 2) a = —3; 3) a — OyAb-sIKe YHCJIO;

4) 0 < a <3 abo a > 3. 30.24. 1) 5; —4; 2) 16; 3) 49. 30.25. 1) 11; —14;
2)49. 30.26. -1.30.27. 1) x=3; y=0; 2) x =-2; y =—1. 30.31. 2,457 ToH-
. 30.32. Hi.

§ 31
31.16. 1), 3), 5) Tax; 2), 4), 6) mi. 31.17. 1), 3) Hi; 2), 4) tax. 31.18. %;
0,(1); 0,11; %; 0,01. 31.19. 0,02; %; 0,22; 0,(2); i. 31.23. 6,25 cm;

1
95 oM. 31.24. ITopada. Hexaii V2 = ﬂ, e m_ HecKopoTuuii api6. Toxi
n n
2n2 = m2. 31.28. 150 mr. 31.29. 1) Opyruii; 2) nepumuii.

§ 32
32.15. 1) 25; 2) —30; 3) 56; 4) 16,2; 5) 30; 6) 0. 32.16. 1) 49; 2) —84;
3) 44; 4) -2,1; 5) 40; 6) %. 32.17. 1) 8; —4; 2) —1; —5; 3) 1; 4) -3 +T;

) g; %; 6) xoperiB memae. 32.18. 1) 3; —5; 2) 7; —3; 3) —2; 4) 2+\/§;

2 - \/§; 5) ;; %; 6) xKopenis memae. 32.20. 1) 5; —5; 2) %; —%. 32.21. 1) 8;
-8; 2) %; —%. 32.22. 1) V/2; —/2; 2) 2; -2; V6; —J/6. 32.23. 1) V/5; —5;
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Bidnogidi ma nopaou 0o Bhpas

O

2) 3; -3.3224. 1) b =0; 2)b>4; 3)b>0. 32.25. 1) m > 0; 2) He-

-3 2 1

Mae Takux 3HaueHb m; 3) m < 0. 32.26. a . 32.27. 1) 8; 2) _E; 3) I
x

32.31. 12 %. 32.32. Tax.
§ 33

33.21. 1) 1553, 9y 11, 3) 12, 4y 0,13. 33.22. 1) 1032; 9) 11; 3) 35
32 3 45 6

4) 0,07. 33.23. 1) 210; 2) 48; 3) 12,6; 4) 18; 5) 39; 6) 154. 33.24. 1) 160;
2) 75; 3) 10,8; 4) 12; 5) 34; 6) 126. 33.25. 1) 432; 2) 144; 3) 125; 4) 243.
33.26. 1) 1; 2) 216. 33.27. 1) 112; 2) 432. 33.28. 1) 0,6x; 2) —11y;
3) p; 4) 5x2; 5) 5a3; 6) —gcf’. 33.29. 1) 0,7p; 2) —gm; 3) 7b%; 4) —0,1a".

p3ms
x4

33.30. 1) —5mnS; 2) —%m%g; 3) x3y%; 4) — ; 5) —2m4plY; 6) —xiz.

45,6
33.31. 1) 8ab%; 2) —%b“cﬁ; 3) XY, 4) 3p7. 33.32. 1) V7 --x - u;
2
J-2

2)f3;j.33.33. D)x-y; 2)n—-—m; 3) x —5; 4) 6 —a; 5 5; 6) —2.
33.34. 1) m — 2; 2) —p — 4; 3) 1; 4) -3. 33.35. 1) 4; 2) 1; 3) 9—2\/5;
4) 2++/3. Iopada. T+4/3 =4+4/3+3=(2++/3)2. 33.36. 1) -8;
2) J2 - 1. 33.44. 1) 672 n; 2) Ilopada. Bpaxyiite, mo 1 m3 = 1000 ..
33.45. 96 rpH.

§ 34

34.23. 1) m/13; 2) b/b; 3) —a3T; 4) 4x3x. 34.24. 1) xJ/11; 2) c2/c;
3) —p5v2; 4) 6mSVm. 34.25. 1) V2a%; 2) —/505; 3) /3b; 4) —/«7.
34.26. 1) V3b2; 2) —\7c10; 8) V5x3; 4) —-y3. 34.27. 1) 47; 2) 165 + 37/6;
3) 36-12V6. 34.28. 1) JVa(l-+3); 2) Jp(T7+2); 3) VT3 +1);
4) V2(3 - V5); 5) V2m(J2 —/3); 6) VBx(Wx —~/2). 34.29. 1) \/p(1 +/2);

2) V6T - 1); 3) V3a(+/3 ++/2a). 34.30. 1) &&_ 52 gfzﬁ 3) V/2,5.
Ja +5 Jx -2y

. . Loy V11 T

34.31. 1) T ’2)\/I+2\/§’ 3) /5,5. 34.32. 1) 36 + 1); 2) —

3)3\/§+2\/§ \/B+\/§.3)5\/§+2\/5
4 ’

6 30
2) 330; 3) 8; 4) 14. 34.35. 1) 16; 2) 60; 3) 26; 4) 7. 34.36. 3. 34.37. 1) m — 1;
224 o
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Bionogidi ma nopaou 0o Bnpas

f\/%[ 3) &JE Y */Ezjgﬁ. 34.39. —%. 34.40. ITopada. Buxopu-

O

CTaTu Te, IO KBaApaT HATYPAJBbHOI'O UMCJIa HEe MOJKe SaKiH‘:IYBaTI/ICH HI/IQ)-
poto 7. 34.43. 101 250 rpu.

§ 35

35.9. 1) §M<%@; 2) 0,2 /1%:0,4 /;—; 35.10. 1) %Ezgﬂ;

2)0,3 fl% > 0,2,/1%. 35.11.1)0 < y < 2;2)1 < y < 3. 35.12. 4. 35.13. 1.

1 3
35.19. 56 . 35.20. 244,85. IIopada. 11 = ; b= .
TPH opada. Ilozrauuru a 1997 2000

BnpaBu njia moBTOpeHHS TeMu 7

4. 1) 36inpmurbea B 9 pasiB; smeHmutTbesa y 81 pas. 2) 36imbiiutu
y 2 pasu; 3ameHImuTu B 5 pasis. 5. 1) Hi; 2) rak; 3) mi. 6. (-2; 4), (3; 9).
11. 1) 100; 2) 1. 12. 1) 20; 2) 13,96. 13. 1) x =2 2; 2) x =2 3; 3) x < -1,
-1<x<0;4)x=0.14. 1) fgmo a = 0, To x =2 0; axmio a # 0, To x = 0;

. 1
2) axmo a < 0, To KopeuiB Hemae; axio a > 0, To X = ﬁ; 3) axmo a < 0,

. 25
TO KOpeHiB Hemae; AKINo a > 0, To x = — T 1; 4) axkmpo a = 0, To x —
a

Oymb-ake uucio; aimo a # 0, o x = 0. 18. 1) Hi; 2) rak; 3) ui; 4) Tax.

21. ITopada. 1) Buaiitu %—% 26. 1) g; 2) \J7; 3) 3V2; 4) 5. 28. 9 a6o

-9.29. 1) m>1;2) m=1; 3) m < 1. 36. 15 cm a6o 6% cm. 37. 1) 600;

5
2) 0,09; 3) 360; 4) 648. 38. 1) p2ctab; 2) —Txys; 3) o o 39.1) 0,4;

TR A

- -2
2) 0,3; 3) V5 —+/2; 4) V13 — V11. 40. 1) = Z; 2) §+3. 44. 1) 2x4/Tx;
X +

m~NTm

s 3) —5ab2\b; 4) 2xy5\2x; 5) —2p3-2p; 6) xyxy. 46. 1) 24;

1
2) = V6 L 48. 1) ———— 2) Jx + y + 1. 49. J2(1 + /2 + V/3). 50. ITopa-
12° 2+V2x +x

da. IlosmauuTtu \/7 + 246 - \/7 - 2J6 = x ra smaittu x2. 51. 1) \/§; 2) —1;
3) \7p?; 4) ,/ . 54. 1) Tak, (1; 1); 2) rak, (64; 8); 3) Tak, (0; 0);
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Bidnogidi ma nopaou 0o Bhpas

1
4) mi. 55. 1) 3; V14; 4; /16,2; 19,1; 2) 0,2; l; 1/—; J0,1. 56. 1) x > 1

2)0<x<4; 3)1<x<16; 4) 81 < x<10000 5) x > 0; 6) TaKkux 3Ha-
YeHb X HeMae.

Tema 8

§ 36

36.7. 17 m. 36.8. 2,4 M. 36.26. V11 cm a6o V61 cm. 36.27. /21 cm a6o
V29 cm. 36.28. 10 M. 36.29. 8 m. 36.30. 112 cm. 36.31. 80 cm. 36.32. 20;
16; J14; 13. 36.33. 6; 10. 36.34. 24 cm. 36.35. 30 cm. 36.36. 28 cw.
36.37. 11 cm. 36.38. V26 cm. 36.39. /50 cm. 36.40. 3 cm i V73 cm.
36.41. V1850 cm = 574 cm. 86.42. /468 cm = 6413 cm. 36.45. 90 cm.
36.46. 84 cm. 36.47. 30 cm. 36.48. 5 cm. 36.50. 162 cm. 36.51. 20 cm.

36.52. 6 cm. 36.53. 40 cm. 36.54. 60°; 60°; 120°; 120°. 36.58. 3 Gauku.
36.59. Tax.

§ 37

37.13. 17 cm abo 3 cm. 37.14. 21 cm a6o 9 cm. 37.15. 30°. 37.16. 45°.
37.17. 12 cm. 37.18. 10 cm. 37.19. 2 cm; 10 cm; V96 cm = 4/6 cwm.
37.20. 5 cm; 7 em; /24 cm = 246 cm. 37.21. 6,6 cm; 8,4 cm. 37.22. 3,4 cMm;

21,6 cm. 37.23. 90°. 37.24. 10 cm. 37.25. 4 cm. 37.27. 1) 90°; 30°; 60°;
2) 90°; 45°; 45°. 37.28. 1) 90 mua m3; 2) 3600 muu m3. 37.29. 11 spais.

§ 38

b2
38.21. 2a(1 + tgp). 38.22. r— 38.23. 15,63 cm. 38.24. 12,43 cwm.

h
38.25. csinacosa. 38.26. — . 38.27. 39° i 51°. 38.28. 61° i 29°.
sin B cosf

38.29. 1) AB=10c™m; BC=8 cm; 2) AC =12 cm; BC =5 cm. 38.30. 1) AB =5 cm;

-b
BC = 3 cm; 2) AC = 16 cm; BC = 30 cm. 38.31. ao . 38.32. BC = bB
sa tg

b bsi
©0SY. pk - 232 3833 Bc=—% ; ac= 18P 4p- 2
tgp tgp sina’ sina sin o cos
_r
5
cosftg—
Btg,

CK =

38.34. 41°36'. 38.35. 79°36" i 100°24". 38.36. mcosoctgg. 38.37.

38.38.10(+/2 — 1) cm. 38.39. 44/3 cm. 38.40. 5(+/3 +1) cm. 38.41. 4(3 —/3) cm.
38.43. 48 cm. 38.45. 3°.
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Bionogidi ma nopaou 0o Bnpas

§ 39

39.8. 31,9 M. 39.9. 27,5 m. 39.11. 1) AB = 8 cm, /B = 30°, ZA = 60°;
2) AB = 17 oM, /B ~ 28°4', /A ~ 61°56'; 3) AB = 3J10 cm ~ 9,49 cwm,
/A~ T1°34, /B ~ 18°26'; 4) AB = 25m nm, /A ~ 73°44’, /B ~ 16°16'.
39.12. 1) AB =4 cm, ZA = 30°, /B = 60% 2) AB = 10 cm, LA ~ 36°52,
/B ~ 53°8; 3) AB = 29 v ~ 5,39 am, /A ~ 68°12, /B ~ 21°48’;
4) AB = 41k nm, /A ~ T7°19, /B ~ 12°41’. 39.13. 1) BC = 3 cwm,
/A =30° /B =60 2) AC = 63 1M, LA ~ 14°15, /B ~ 75°45; 3) BC =
=33 cm ~ 5,74 cM, LA ~ 55°0, /B ~ 34°51’; 4) AC = 12a cm, LA ~ 22°37,
/B ~ 67°23. 39.14. 1) BC = 442 cm, LA = /B = 45° 2) AC = 35 1w,

ZA ~ 18°55, /B ~ 71°5; 8) BC = /51 cm ~ 7,14 cm, LA ~ 45°34,
ZB ~ 44°26'; 4) AC = 11b o™, LA = 79°37', ZB ~ 10°23'. 39.15. 62°32'.

39.16. o ~ 1°9'. 39.17. ~ 4,29 m. 39.18. x = é M. 39.20. 36 cm. 39.21. 42 cm.
39.22. 15 yunis. 39.23. 18 npamux; 28 npaMux.
BnpaBu a1 moBTOpeHHA TemMu 8

7. 52 cm. 8. 6 cMm; /244 cm = zJﬁ cMm. 9. 72 cm. 10. 32 cm. 11. 78 cm.
12. 105°. 13. 90°. 14. 120 cm. 18. 7 cm a6o 1 cm. 19. 26 cm; 30 cm;
24 cm. 20. 3,2 cm. 24. 4R(sina + cosa). 25. 31,11 em. 26. CK = bsina;

1
KB = bsinatgo. 27. 50 cm. 28. r|1+——|. 29. J3 em; 2443 em; 2431 em.

B
t Ll
& 2
30. @ cM abo & cM. 34. M.
4 2 tga+tgp
Tema 9
§ 40

40.15. % 40.16. -2. 40.17. a = 2; b = —6. 40.18. b = —4; ¢ = 3.
40.19.1) 0; —1; 2) 0; —24; 3) —1; 1; 4) 0. 40.20. 1) 0; 2; 2) 0; 24; 3) —1; 1;

V2 V2 V2. 2

4) 0. 40.21. 0; —4,5; 40.22. 0; -11. 40.23. —i—+1a6o———i—-——+1.
2 2 2 2

40.24. /2 i /2 + 2 a60 —/2 i —/2 + 2. 40.25. 1) 0; 5; —5; 2) 2. 40.26. 1) 0;
3; —3; 2) 3. 40.32. 1) 24 000 Br. 40.33. 2n — 3.

§ 41
41.10. 1) -1; 3; 2) 1; -2,5; 3) 5. 41.11. 1) 1; —5; 2) —1; 4,5; 3) 2; —0,4.
1
41.12.1) 2; 6; 2) ~1; —5 3) 2; 45 4) 3; -8. 41.13. 1) -1 2) 2; 2,6; 3) 4; 3;
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Bidnogidi ma nopaou 0o Bhpas

O
4)1; -6. 41.14. 1) 1; —0,6; 2) —1; %; 3) 23 km. 41.15. 1) —1; 62; 2) 1; -3,5.

41.16. 1) 1 £ V15; 2) -1 + V5; 3) 15 £ 511; 4) —31_2\/5

5++/57
2
41.19. 1) 9; 3; 2) 3; —3; 3) 5; 4) 2. 41.20. 1) —%; 2) —4; 4. 41.21. 1) %;

. 41.17. 1) -1+ 47,

2) 1+ 23; 3) -5 + 2410, 4) . 41.18. 1) 4; 1; 2) 4; —4; 3) 1; 4) 2.

2) —6; 6. 41.23. (0; —15), (75; 0). 41.24. 1) —35; 2) 39. 41.27. 18,75 %.
41.28. 4; 10.

§ 42

42.12. 1) x;, < 0, x, < 0; 2) x;, > 0, x, < 0; 38) x;, > 0, x, < 0;
4) x; >0, x,>0.42.13.1) x, >0, x, <0; 2) x;, <0, x, <0; 3) x;, >0,
xy > 0; 4) x;, > 0, x, < 0. 42.14. x, = -2,5; ¢ = 8,75. 42.15. x, = —6;
p = 4,5. 42.16. x;, = 5; x, = —2; p = -3 abo x; = —5; x, = 2; p = 3.
42.17. x; = 5; x5, = —1; ¢ = —5. 42.18. 1) 3x2 — 14x — 5 = 0; 2) 24x2 +
+26x+5=0;3)x2-5=0;4)x2-4x+1=0.42.19.1) 3x2+ 5x - 2=0;

2)16x2—10x+1:0;3)x2—7:0;4)x2—6x+2:0.42.20.1)1%;

2) 12; 3) 22; 4) —7%; 5) 2%; 6) 28. 42.21. 1) —2,5; 2) —10; 3) 29; 4) —14,5;
5) 7,25; 6) 33. 42.22. x2 — Tx + 1 = 0. 42.23. x2 + 8x + 8 = 0. 42.24. 80 xr;

120 xr. 42.25. —ﬁ. 42.28. -7 °C. 42.29. Ha 12 poxkis.

Jx
§ 43

43.1. 121 17. 43.2. 1211 15. 43.3. 42 cm. 43.4. 80 m. 43.5. 7Tcm i 10 cm.
43.6. 30 cMm. 43.7. 48 cm2. 43.8. 141 15. 43.9. 70 cmx 70 cm. 43.10. 15 ™.
43.11. 19, 20, 21 a6o —13, —-12, —11. 43.12. 18, 19, 20 a6o —18, —17,
-16. 43.13. 5i 7. 43.14. 16 km/rox i 12 xm/rox. 43.15. 10 cm i 12 cm.
43.16. 1 cm. 43.17. 1,5 m. 43.18. 10 yuacuukis. 43.19. 5. 43.20. 1,8 c;
1,2 c. Ilopada. CrnodaTKy, BUXOAAYM 3 IOYATKOBUX YMOB, 3HAHTH V.
43.21. 0,7 c. 43.22. 2,6 c; 3,4 c. 43.23. 3 n. Ilopada. Hexait mepito-
ro pasy BHUKOPHUCTAJHU X JI KHCJIOTHU. Y PAXOBYIOUH Te, IO OCTATOYHO BOIU

B mocyauHi crayio 4,5 I, MaeMo piBHAHHA X — % -x+x=4,5 43.26.a=0
a6o a = —2,25. 43.27. 62,25 %.

BnpaBu nisa moBTOpeHHA Temu 9

3. Tak. 4. 1) i\/§; 2) 0; % 5.30 cm. 6. 1) 0; —9; 2) 2; -2. 7. 1) 1%;
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Bionogidi ma nopaou 0o Bnpas

O
2)a>0.11.1) 1; -38; 2) 2; —1,5. 12. 1) 1; 2; 2) 5 + 2./15; 3) 242; -3V2;

4) /3; —£ 13.1) 0; 1; 2) 0; 2. 15. 1) x, = 3; x, = —2a 1A GyAb-AKOTO a;

. . 2
2) axmio a =0, To piBHAHHA He Ma€ Po3B’A3KiB; AKmoa# 0, ToXx; = — Xy = —.
a

a
+
16. 1) 1; —6; 0; —5; 2) —1; 6; 0; 5; ﬂ; 3) —3; 4) l 19. x; = 2; x, = —4;
2 9
qg=-8.21.x;=6; x5=9; p=4abo p =-4.22.1,6. 23. b =15 a6o b = —15.
24. 1; % 25.5x2 - 8x+1=0.26.6cmi9cm. 27.9; 10; 11 a6o —11; —10;

—9.28.10; 11; 12; 13; 14 a6o —2; —1; 0; 1; 2. 29. 24 cm2. 30. 16 KomaHz.

31. 0,216 M3 abo % m3. 32. 40 cm; 80 cm.

Tema 10

§ 44

44.13. 140°. 44.14. 120°. 44.17. Hi. 44.18. Hi. 44.19. 72°, 96°, 120°,
120°, 144°, 168°. 44.20. 88°, 98°, 108°, 118°, 128°. 44.21. 1) Taxk, 8 cTo-
pin, 20 miaromauneii; 2) mi. 44.22. 1) Hi; 2) Tak, 9 Bepmuu, 27 giaronajeii.
44.23. 12. 44.24. YorupukytHuk. 44.25. Tak, e o’ atukytHuk. 44.26. 12.

44.27. 15. 44.28. Ilepumerpu piBHi. 44.30. g cMm. 44.33. 8330 rpH.

§ 45
1
45.13. 60 cm?. 45.14. 120 cm?. 45.15. 1) 32 cm?; 2) Ed2' 45.16. 16 cm?.

45.17. 6 cm. 45.18. 10 cm. 45.19. 3) 36inbmuTeea B 16 pasiB; 4) 30iab-
mutbesa B 10 pasiB; 5) s6inpmiuThesa B 6 pasis. 45.21. Hi. 45.22. 1) Tax;
2) ui; 3) Tak. 45.23. 8 cm. 45.24. 10 am. 45.25. 208. 45.26. 4r2. 45.27. 9 cm
i 12 cm. 45.28. 20 cm. 45.29. 24 cm2. 45.30. 84 cm2. 45.31. 108 cm2.
45.32. 168 cm2. 45.34. /5. 45.35. 9. 45.36. Tax. 45.39. 7400. 45.40. 8.

§ 46

46.11. 2,4 cm. 46.12. 10 cm. 46.13. 60 cm2. 46.14. 8 cm2. 46.15. 6 cMm.
2

P
46.16. 15 cm. 46.17. 39 cm?. 46.18. 72 cm2. 46.19. 12 cm2. 46.20. 96 cm?.

46.21. 1) Hi; 2), 3) tak. 46.22. 8 cm a6o 4,5 cm. 46.23. Ha 3 BepinuHm.
46.24. 15 cm2. 46.26. ~ 70,8 cm. 46.27. 18.

§ 47

47.15. 15 cm?; 30 cm?. 47.16. 8 cm. 47.17. 12 cm. 47.18. 4 cm? i 8 cm?.
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47.19. 5 cm2 i 15 cm2. 47.21. 7,5 cm2. 47.22. 40 cm2. 47.23. 4,8 cwm.
47.24. 6,72 cm. 47.25. 54 cm2. 47.26. 60 cm2. 47.27. 1) i 2) Tax; 3) Hi.
47.28.1:2.47.29.1 : 4. 47.31. 128 cm?. 47.33. 192,72 xr. 47.34. 25 KpoKiB.

§ 48

48.15. 64 cm?. 48.16. 45 cm2. 48.17. 3 cm i 9 cm. 48.18. 5 cm i 20 cwm.

48.19. (a zb)c. 48.20. 54 cm2. 48.21. 24 cm?. 48.22. 40 cm2. 48.23. 80 cm?.

48.24. 1080 cm2. 48.25. 156 cm?. 48.26. 30 cm2. 48.27. 62,5 cm?.
48.28. 181,5 cm2. 48.29. h2 cm2. 48.30. 49 cm2. 48.31. 18 cm2.

48.36. 10,5 xr. 48.37. 50 cm. ITopada. IloTpiOGHO PO3TIAAHYTHU ABa BUIAM-
KU pO3TaIlllyBaHHS KBaJpaTiB.

Bonpasu nia nmoBropeHHs temu 10

2

P
3. ITo 108°. 4. 20. 5. 8. 6. 36inbmurhea Ha 360°. 7. k£ = 2. 11. 1) 16 cm?;

2) 44/S cm; 3) 4. 13. 144. 14. 36 cm? aGo 45 cm2. 15. mn. 18. 10 cm2.
19. 1) Taxk; 2) =mi. 20. KBagpar, y 2 pasu. 21. 16 cm2. 22. 320 cm2. 24. 6 cm.

3a? 3b2
25. 6 cm2. 31. 5 cm2. 32. Ty cm2. 33. V 3 pasu. 34. 80 cm2.

Tema 11
§ 49
49.19. 1) 3++/30; 2) w 49.20. 1) 4 + 219; 2) 12 i29\/3.

49.21.1)(x -1 - 2\/§)(x -1+ 2\/§); 2) po3KJacTy Ha MHOKHUKHY He MOXKHA;
3 ++/65 3 — 65
3) 2| x + 1 x + 1 ; 4) po3KJacTM HA MHOMKHUKM HE MOXK-

Ha. 49.22. 1) (x + 2 - x/ﬁ)(x + 2+ \/ﬁ); 2) po3KJACTH Ha MHOXHUKU He

oxma, 49.23. 1) —+ gy ¥ =4 gy 2x -1 px=2 2x-1 o ox-2
x -2 X x -3 x+7 3x -1 8 — 2x

x+1 x+4 x+3 2(x+1) 2
49.24. 1 . 9 . 3 .4 . 49.25. 1) 1,93; 2) 42,
) x )3x+2 )x—5 )3(x—3) ) ) 3

4 1 (x - 2)(5 - x) 1
49.26. 1 . 9 03)1; 4) 2O~ H) 4997 1) .
)(x—2)(x+4) )x+2 ) ) 2(x + 3) )x—5

2) ~_2 1 3" 49.30. 1) x(x + 1)(x + 2); 2) —2x(x + 3) (x - %j a6o x(x + 3)(1 — 2x);

3) ix2(x - 1)(x + 5); 4) —%x?’(x +2)(x — 6). 49.31. 1) x(x — 4)(x — 8);
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1
2) gxz(x - 9)(x — 3). 49.32. 1) I'padikom € mpamMa y = x + 2 3 «BUKOJIO-

Toio» Toukoio (1; 3); 2) rpadikom € mpsamMa y = X — 3 3 «BUKOJIOTUMU»

2 2

roukamn (0; ~3) i (-1 ~4). 49.33. 1) .~ * oyl 49341 %

-1 4 2x +

49.35. 1) —0,4a3x"; 2) 2mp3/2m. 49.36. 1) 24; 2) 68; 3) 0,68; 4) 376.
49.41. 1164 rpu. 49.42. 3 : 2.

; 2) 27.
1 )

§ 50
50.9.1) 9; —-1; 2) 2; —9; 3) 5; —2; 4) —2; 1%. 50.10. 1) 4; -1; 2) 1; —%;
3) 1; 3; 4) 2; —1%. 50.11. 1) 0; 2; -2; 2) 0; 3) 0; %; —%; 4) 0; 2; -3.
1 1

50.12. 1) 0; 3; —3; 2) 0; 3) 0; Z; _Z; 4) 0; 3; —4. 50.13. 1) 4; —5; 2) 1; 4.

50.14. 1) 3; —4; 2) 2; 6. 50.15. 1) 1; —1; 3; 2) —6; 3) —7; 4) KopeHiB HEeMaE.
50.16.1) 1; 2) —3; 3) 7; 4) xopenis memae. 50.17. 1) —6; 3; 2) —-2; —12; 3) -3;
4) -2. 50.18. 1) —4; 3; 2) —2. 50.19. 1) —1; -5,5; 2) —7; 3) —9; 4) KopeHiB
"Hemae. 50.20. 1) 5; —3,6; 2) —1; 3) —15; 4) KopeniB Hemae. 50.21. 1) —3;

2J_ J3

4; 2) 15. 50.22. 1) 2; 3; —3; 2) —1; +——. 50.23. 1) 1; 2; —2; 2) —2; i7.
50.24. 1) 1; —-1; 2) -1; 2. 50.25. 1) 1, -1; 2) 2; -3. 50.26. 1) 0; 1,5;
-1 + >
2)-2 + /35. 50.27. I—Tﬁ 50.28. 1) 1; —1;/5; —/5; 2) 1; 3#\6 Hopa-
0a. x3+2x2-2x-1=(x3-1)+(2x2-2x)=(x—1)(x2+x+ 1)+ 2x(x— 1) =
=(x - D2+ x+ 1+ 2x) =(x - )2+ 3x + 1). 50.29. 1) 1; +/3;
2) —2; 1; 4. 50.30. 1) 9. ITopada. \x = t; 2) 0; —2; -1+ /7; 3) 2+ /3;
4) 0; —-1; 2; —-3. 50.31. 1) 4; 2) 0; 2; li\/g; 3) —1i\/€; 4) 0; 1; —2; 3.
2

50.32. 3(x + 7)[96 - §j =(x+7)Bx-2). 50.33. 12 i 15. 50.34. 2.
50.35. 12 km/rox; 16 km/rox. 50.36. Yepes 8 micais. 50.37. 2,5.

§ 51

51.1.4i6.51.2.8i12. 51.3. % 51.4. % 51.5. 12 km/rom; 16 xm/roxn.

51.6. 70 xm/rom; 60 Km/roxm. 51.7. 45 xm/roxm. 51.8. 80 xm/rox.
51.9. 60 xm/rox. 51.10. 2 km/rox. 51.11. 14 xm/rox. 51.12. 24 xm/roxn.
51.13. 2 km/rox. 51.14. 20 km/rox. 51.15. 50 m2, 40 m2. 51.16. 12 asTo-
mamuua. 51.17. 24 rox; 48 rox. 51.18. 36 rox; 45 rox. 51.19. 45 xB;
36 xB. 51.20. 30 guiB; 42 gmi. 51.21. 16 k™ ab6o 20 Km. ITopada. Hexait
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X KM/roj — IIOYaTKOBa IMIBUAKICTH, TOAI 4X KM — BifcTaHb MiK celaMu.
10 4x — 10 9 x + 5

Maemo piBHAHHA — . 51.22, 27 xm/rom. 51.24. 1)

x x -1

X +3 . 51.25. 1) 16; 2) -7 + /6. 51.26. IIpupbaty 9 mavyox IINUTKU

2) 5

20 cM X 20 cM, BuTpatuBmu 2700 rpH.

BnpaBu nias moBTopeHHA Temu 11

2x+ 9. 2(x + 5) . 3) x—3_4)4x+1 6 2 x+2

x+2 T x2+2x+4" T x+25 T1-3x T x+3 Tx+1
1 1

3 -5);4)——7.p=5;x,=-2.9.1)4;-4;2)—; 3)81.10.1 +

)x(x = 5% 4) 5 TP =55 %, ) )3 3) ) (x+a)x

x (x —6a); 2) (x — 2b)(x + 5b). 11. 3; x =4.12. a =-2; —13. 14. 1) -2; 2) 0

5. 1)

1;; 3) 1; 4) 3; —-3,5. 16. (2; 0), (-2; 0). 17. 1) -1; —1,5; 2) O; 12 3) —5; 6;
4) piBHAHHA He Mae pPo3B’sA3KiB; 5) —4; 6) 1; —1. 18. 1) —3; 2) 3, -3; 3) 0.
19. 1) 1; -1; 2) —-1; 1; —3. 20. (—2; —8); (3 j 21. 1) +Z 2) —1. Ilopada.
27x3 + 18x2 — 12x — 8 = (8x — 2)(8x + 2)2. 22. 1) 1; 3; 2 + /3. ITopada.

(x — 22 =x2-4x + 41 pgani x2 — 4x = t; 2) —1; 4. ITopada. x(x — 1) x
x (x — 2)(x — 3) = (x2 — 3x)(x2 — 3x + 2), samina: x2 - 3x=1¢; 3) 1; 2; —1;

+ * + &
44 5 \/7 5 \/7 . 5) -2 3 1_\/5; 6) 1; 10; m 23. 1) 5;
2 2 2
1+\/f

; 2) —1; -4 + /21. 24. 12 xm/rozx. 25. 10 rox. 26. 16 xm/Tox.

27. O 18 rog. 28. 2 km/rom. 29. 20 c.; 16 c. 30. Borman — 60 meraeii;
Muxaiino — 40 geraseii. 31. 2 rox; 6 rox. 32. 6 rox; 9 rox. 33. 2 Kr abo
4 kr. 34. 225 km. 35. 40 BikouHuUX Os0KiB. Ilopada. Hexait x BikOHHUX

00KiB — moxerna HOpMa. Toxi dx + (@ - 6) (x + 5) = 830,
x

3amaui mMigBUIIEHOI CKJATHOCTI 3 aareopu

2 _ p2 2 4 B2 9 2 2
1. Iopada. L0 _ @+ 20 _, o, mitniimn
a-b>b a+b a+b m+n
—y— 1 -
3-1)(xyz)x;2) n+;3)4;4ab; '6)—%,
2 n-2m a+b (x +y)
16
6. Ilopada. Ilicnma cCHOpPOINEHHA OIEPIKUMO 1 6 8. Iligmece-
-a
2 2 2
MO piBHiCTBH iV 21 po KBajpaTa. Maemo A -
m n p m2 n2 p2
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Xyp + xzn + yzm ) .m n .
a2 y =1, 3 piBEocTi — +—+ P_y 3Haiimemo, IO
mnp x y z

X2 y? 22

xyp + xzn + yzm = 0. Omswe, — + =+ — =1. 9. Ilopada. 3 ymoBu BU-
m2 n2 p

+2

b-c c—a a-b>b
; b—c= ; c—a=
be ac ab

miuBae, Mmoo a-—b = ITepemuoxuTn
yTBopeHi piBuocTi. 10. 1) AKIIo a = 2, piBHAHHA He Ma€ PO3B’sA3KiB; AKIIIO
a+2,10 x=2;2) akmo a =1 abo a = —1, To piBHAHHA He Ma€ PO3B’A3KiB;
akmo a # 1 ia # —1, To x = a; 3) AKIO a = 2, TO X — OyIb-AKe UYHCJIO;
AKIo a # 2, To x = a + 2; 4) akmo a = 1, To x — OyAb-AKe YHCJI0; AKIIO

. . . a-1
a =—1, To piBHIHHA He Ma€ PO3B’aA3KiB; AKmMo a # 1 ia # -1, To x = 1
a+
11. 1) dxmo a # 0, To x = a; 2) axmo b # 0 i a = —b, To PiBHAHHS He

. . a->b
Mae po3B’sA3KiB; AKmo b # 0 i a # —b, To x = —b; 3) akmo a # 0, TO
a+

2a . .
x = ?; 4) arkmo a = 0, To piBHAHHA He Mae Po3B’A3KiB; Ao a # 0, To
x = 6a. 12. 1) 2 a6o 3; 2) —9 abo —8; 3) 7 a6o 8; 4) 5 a6o 6. 13. 1) Aximo
a < —3, To pPiBHAHHA He Maec PO3B’A3KiB; AKIO a > — 3, To x = (a + 3)%
2)armo a=0,10x = 0; axmo a #0, To x =1; 3) Akmo a = -3, To x = — 2;
AKIo a < —3 abo -3 < a < 3, To PiBHAHHA He MAa€ PO3B’ABKiB; AKIIO
a>3, 0o x=a%2-6a+7.14. 1) -2; 2) 1. 15. 1) \/5—1; 2) 1; 3) —-10.

3x, armo x = 0,
16. 1) 2; 2) V2 ++3 ++5. 17. 1) 1; 2) 8. 18. 1) y = o
5x, armo x < 0;

1 >1
2)y={ P RO T 19, 1) VB2 2) 1443 T 8) V2 - 15

1-2x, axmo x < 1.
+ 2
M;Z)l.
X—-y

4) (BADE2+D oo ro o9 )L, 9) 1% 99 1y
2 xy a

23. 1) —\/E, agmo 0<a < 2; \/E, AKIo a > 2; 2) -2, akmo x < 0; 2,

1
swmo x > 0. 25. . 26. 6. 27. 1) 19; 2) 80; 3) 343. 28. 1) ~4; -3; 2) 19.
1 1 1
29. 1) g -1, N 41, - x, = —
) dAxio a TO X p AKIIO a TO X 5 Y2 =7 4
2
2) armoa = -1, 7o x = —1; axmoa = -1, x, = -1, x, = % 30.1)-1; 2) 2;
a

3) piBHAHHSA He Maec po3B’askiB. 31. Hexaii b2 — 4ac = 3, roxi b? = 3 + 4ac.
IIpaBa wacTuHa piBHOCTI — HemapHe umcjo, oT:Ke, b =2k + 1, k € Z. Toxi
omepxumo 2(k2 + k —ac) =1, mo mHemoxampo. 32. —1. 33. 1. 34. 12.
35. 1) x2-Tx-2=0; 2) 2x2+65x+179=0; 3) 16x2 +106x +1 = 0.
36. IlTopada. D=(b+c—-a)b+c+a)b—c+a)b—-c—-a). 37. Ilopada.

|x1 - x2| = \/(xl - x,)% = \/(xl +x,)% —4x,x,. [Jami BUKOpPHCTATH TeoO-
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n +
pemy Biera. 38. 1) 1; 2; —3; 2) 1; 22 0% _236; 8) ~1; 3£3; 4) 3_;ﬁ‘

ITopada. x* —2x3 —3x%2 —4x -1 =(x* - 2x3 + x2) — (4x2 + 4x + 1) =
=(x2-x)2 -(2x+1)2 39.1) fAxkmo a = 1, To x — 6yAb-AKe UYUCJIO; AKIIO

a = -2, To piBHAHHS He Ma€ Po3B’A3KiB; aKmoa # lia # -2, Tox = 2;
a+

2)akmoa =1, Tox = 4; akmoa = 4, Tox = 1; akmoa # lia # 4, Tox; =1,
X, = 4; 3) akmo a =1 abo a = 3, To PiBHAHHA He Ma€ PO3B’A3KiB; AKIIO
a#lia#3,t0x=a;4)saxmoa=1, Tox=4; akmo a # 1, 1o x; = 3a,

x, = 4; 5) akmo a = 0, To x — OyAb-sAKe YUCTIO0, KpiM —7; AKIo a = —7, TO

piBHAHHA He Mae Po3B’A3KiB; akmoa # 0ia # -7, Tox = a; 6) axmoa =1
1-a2

aboa = -1, Tox = 0; akmo a # 0, a # +1, To x; = a, x, = . 40. 6; —6;

10. 41. 9; —9. ITopada. x* — x? + 20x — 100 = x* — (x — 10)2. 42. a = 42;
1
b=389.43.1)2;2)1.44. 1) dxmoa =1, o x = —1; akmo a = -2, To X = g;

1
akmp a #0, a #1, a # -2, T0o X, =a—+1, x, = —1; 2) axmo a=—% a6o
a_

1 9 7
a=-7 To x = —1; KO a = -3, TO X =g AR a = 1, TO X = g3 AKINO
axBar-Sas-tastron=1x-""2 5109z
-_1-3\/5. 46. 1) 14. ITopada. Hexait Vvx —5 =t. Tomi x = t2 + 5; 2) 4; —4.

—3 + 4/ -5+ 4/ 13 -5-+1
47. 1) 3 29; 0 85; 2) s \/_3; > 33. 48. IIopada. I'padirom

2 6 6 6
x x 2 10 14 .1
i i iy=—iy=—.49.1)5;0,6; 2) —— — —; 33
PiBHSAHHS € ABl1 mpsaMi Y g ! y 9 ) ) 9 19 17 3

3) 2; % ITopada. x + 1 t, Toxi x2 + iz =12 - 2; 4)1 +/7; -3 £+ /15. ITo-
X X
2

pada. S -2 =t womi L+  — 242 50, 85 xr. 51. 7. 52. 52 x/rox
3 x x2 9 3

abo 3812—1 KkM/ron. 53. 60 km/rox. Ilopada. Ciaim posTaAHYTH OBI MOMK-

JMBOCTi 3aJIeKHO BiJf TOr0, KOTPOTO BEJIOCHUIEANCTa MOTOIIMKJIICT 00irHaB
nepmum. 54. 1,8 rox i 2,25 rox. 55. 0,2 rox a6o 0,33 rox. 56. Ipa — sa
10 puis, Oser — 3a 15 guis. 57. 60 xB; 84 xB.
3agaui MigBUIEHOI CKJIATHOCTI 3 reoMeTpil
3. 60°; 120°. 5. Pom6. 6. 120°. 7. 90°. 9. Kosxkua 3 giaronajeil 1opiBHIOE
-b
a —b. 11. BP = DM. 13. 40 cm. 14. 140°, 40°, 140°. 15. aT. 16. 53°.
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O
17. A, Hy, H, H,; B, Hy, H, H; C, H,, H, H,; A, Hg, H,, C; A, H,, H,,

B; B, Hy, H,, C. 19. IIlopada. osectu, mo BN - DM = AB- AD. 20. Jab.

21. 1) 21 cm, abo 28 cMm, a6o 24 cm; 2) 21 cm a6o 27 cm; 3) 21 em. Ilopada.
Hexait AB — Haiibinblla cTopoHa TpUKyTHUKAa. IIpama, 1Mo BigTuHae Tpu-
KYTHUK, IONIOHUN HJaHOMY, MOXKe IepeTuHaTu abo cropouy BC, abo cTopo-
HYy AC, IpUYOMY CJil OKpEeMO PO3TJISHYTH BUMNAL0K, KOJU IS MpAMa IIapa-
JejbHa OfHil 3i cTopin TpuKkyTHuUKa. 22. Heobxigmo mobyayBaTu KO0JIO, IO
npoxoauTth ueped ToukKu B i C Ta moTtukraersca no AB y Touni B. Ile Koo
nepetie AC y mykanii Touri D. 23. 12,5 cm. ITopada. Yepes Bepiiuny C
OPOBENiTHL HPAMY, IapaJjeiabHy BD, 1m0 meperuHae mIpomoB:KeHHT AD

faz +ab + b2
y Touni M, AACM — npamoxkytHuii. 25. 2 B E— ITopada. Hexait

MA i MB 1nepueHIUKYJIAPU, IPOBeIeHI A0 OIPAMHUX, IO MiCTATHL CTOPOHU
3amaHoro Kyra, a C — touka mepetuny AM i OB. PosrasgHbTe TPUKYTHU-

ac
ku BMC i OAC. 28. 12m. 29. Hosexits, mo (¢ + k)2 = (a + b)? + h2. 30. —.

b
Vo VE 62
4 4
KyTHU# TpukyTHUK ABD (£ZD = 90°) i nmpaAMOKyTHUH TpukKyTHUK BDC
(£D = 90°), y axkoro £ DBC = 30°. Touku A, D, C nexarb Ha OmHIN mps-
miit. Toxi ZABC = 75°. 32. 1) Taxk; 2) mi. 33. 6. 36. Y 3 pasu. 38. 54 cm2.

39. gS. 40. (m + n)d. 41. cd. IIopada. oBexnits, 1m0 Sk =%SABCD.

2
42. 3“4\/5.

31. 1) . Ilopada. PosrisaHbTe piBHOOEAPEHUN IIPAMO-

Bigmosigi mo 3aBmanp «/lomamrHa caMocTiiiHa podoTa»

b 3aBHaHHA
1(2(3(4(5|6|7|8|9|10(11 |12 13

Ne poGoTu
7 B/ B|T|/A|B|B|T'|B|A|B|B|T|1-T;2-A;3-b
8 B|B|A|B|I'|B|B|B|I'| B|A|B]| 1-B; 2-B; 3-T
9 B|B|I''B|A|B|B|A|B|T |A|B|1-B; 2-A;3-T
10 B|B/A|I'B|I'|B|A|B|T'|B|B|1-B; 2-T; 3-b
11 BT B|A|B|I'|B|B|B|A|B|B|1-B;2-T;3-A
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NPEAMETHUIA NOKAXYUK
AATEBPA

ApudmernuHU
pias 11

KBaJpaTHUM KO-

BikBagpaTtHe piBHAHHA 169

Bepiiuua mapabosu 6

Buninennsa kBagpara gBOUYJIeHa 3 KBal-
parHOro TpuuieHa 163

Bunecenna MHOKXHUKA 3-TIiJ 3HaKa KO-
pera 37

Bsaemuo cupsi:keni supasu 40
Baacrusocti pyHEMIi y = x2 7

——y=x/;47

Brecenna MHOKHWKA il 3HAK KOPEHS
38

TI'inxu mapa6osu 6

JIuCKpUMiHAHT KBaJpPaTHOTO DPiBHAH-
Ha 105

— — TpuuyieHa 162

Hiticui umcsua 18

JobyBaHHS KBagpaTHOTO KOpeHd 12

I poboBi pamionanbHi piBHAHEHA 168

EnemenTn MHOXUHU 16

3BeleHe KBaJpaTHe pPiBHAHHSA 98
3BisibHEHHA BiA ippalioHaJabHOCTI B
3HaMeHHUKY apooy 40

IppamionansHi uncaa 18

KBagparue piBHAHHS 98
KBagpatauit Kopiup 11
— Tpuuyien 161

KoedimienT xBagpaTHoro piBuauaua 98
Kopiap kBagpaTHOTo TpuuieHa 161

Metop 3aminu 3sminHOi 169, 170

— PO3KJaJaHHs MHOTOYJIEHA Ha MHOM-
HUKHU 169

Muosxuua 16

HemoBHe KBagpaTHe piBHAHHS 99

ITapabosa 6
ITlinkopeneBuit Bupas 11
ITigmuoKMHA 16
IToxi6ui paguxamu 39
ITopoxua muOKMHA 16

Pamionansue yncio 17
PoskiamaHHA KBaIpaTHOrO TpUYJIEHA
Ha MHOXKHHUKU 162

CkopouenHsa npoby 39
Cupsxennii supas 40

Teopema Biera 111, 112

—, obepHeHa 10 Teopemu Biera 113

— PO KOPiHb 3 JOOYTKY 28

— — — 3 npody 29

— — — 3i crenens 31

— — — 3 kBagpara 30

— — PO3KJaJaHHA KBaJpPaTHOTO TPUUJIe-
Ha HA MHOXHUKHK 162

dopMmysia KOPEHIB KBaApaTHOTO piB-
Haaug 105
@Dopmyau Biera 112

FEOMETPIA

Bepminan mHOTOKyTHHKA 129

— — Hecycigui 129

— — cycigui 129

BiactuBocTi mepmeHIUKyJaApa Ta IO-
xmyol 72, 73

BuyTpimuiii kyT MEHOroKyTHHKa 131
BuyTpimua  o6jacTh  MHOTOKYTHH-
Ka 134

Miaronasi mHOorokytauka 130
€runercbKuii TPUKYTHUK 65

S0BHIMIHIN KyT MHOTOKYTHHKa 131

Koo, Bucane y MHOTOKYTHUK 132
—, oOIlcaHe HABKOJO  MHOTOKYT-
Huka 131

Kocunyc rocrporo Kyra IpsaMOKYTHOTO
TPUKYTHUKA 77

MHuoTOKyTHUK 129

—, Boucauuii y Koso 131

— HeomykJuit 130

—, OIIMCAaHWM HaBKOJIO KoJya 132
— onykauii 130

Opuunuanii kBagpar 135
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OcHOBa TepIeHIUKyaApa 72
— moxmJioi 72
OcHoBHi BiracTusocti miomr 135

IlepumeTrp MmHOTOKyTHHKA 130
Ilepnergukyaap 72
ITidbaropoBi TpukyTHUKU 66
— Tpiliku uuces 66

IInoma kBagpara 136

— mapaJjeiorpama 139

— mpAMOKyTHUKa 135

— Tpamerrii 148

— TpuKyTHHUKAa 143

IToxmumna 72

ITpoexiia moxmmoi 72

PosB’saA3yBaHHsa TPUKYTHUKIB 84

— IPAMOKYTHUX TPUKYTHUKIB 84

— — — 3a TrinoTeHY3010 i TOCTPUM KY-
ToM 85

— — — 3a gBOMAa Kareramu 85

— — — 3a KaTeToM i rimorenysoim 86

— — — 3a KaTeToM i roctpuMm KyTtom 85
CuHyCc TroCcTporo KyTa HIPAMOKYTHOTO
TPUKYTHUKA 77

CriBBigHOIIIEHHSA MiXK CTOpPOHAMH i Ky-
TaM¥ OPAMOKYTHOTO TPUKYTHUKA 78
CropoHu MHOTOKyTHHKa 129

— — Hecycigai 129

— — cyciguai 129

TaHreHC roCTPOro KyTa IPAMOKYTHOI'O
TPUKYTHUKA 77

Teopema, obepueHa mo Teopemu Ilida-
ropa 65

— ITidharopa 63

— — CyMy KYTiB OIYKJIOrO n-KyTHHU-
kKa 130
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3MICT

IlTano8Hi BOCOLMUKIACHUUL MA BOCOMUKAACHUKI!  ooveeiiiiitiiiiiiiiieeieeinaeeeenns 3
IITaHOBHI BYUMENLKU MA BUUMECTL! teviviiiiiiniiiniiireiirerintrernttrassesssesasssnssesnses 4
IITAHOBHL QOPOCTIL! .neeeneeireiiierereteenereneeesneeenesesnsesnesensssnnsssnssennsesnsssnnsennens 5

Tema 7. KBAJIPATHI KOPEHI. JIVCHI YUCJIA

§ 29. @yuKmia y = x2, ii rpadik i BAACTHBOCTI tviviiriririereeeeieineeninreneeeeenenens 6
§ 30. ApudMeTUUHUNA KBATPATHUI KODPIHDB tivutrrertirniorersrsseosnessessosssssnsssassons 11
§ 31. MHOKUHA. UMCIOBI MHOMKIHI uveeeneeenneeanesenncssnsssnnsesnsssnnsenssssnsssnnsnns 16
§ 32. TororxHicTb (Va)? = a, @ = 0. PIBHAHHA X2 = @ ceuvvevnneinneeineerneennneennnes 23
§ 33. BracTuBocTi apudMeTUUHOTO KBAAPATHOTO KOPEHS .evvvreernerereeenneonnncans 28
§ 34. Toro:xHi mepeTBOPeHHA BUPAa3iB, 110 MiCTATH
KBATPATHIL KODEHL tuuuetiiiittiiiietteiieeteeirneteeesaeeeesnseeeesnsseessnnssessnsssessnsseeanes 37
§ 35. DYHKINA y = +/x, 11 TPAGIK 1 BIACTHBOCTL .evvvvrrrnerrneerrneerrnerenersneernnnns 45
Homawns camocmiitna pooma Ne 7 (§§ 29—35) ccevvviviiriiinirininnannnnns 50
3ae0anns Ons nepegipki 3HAHb 00 §§ 29—385 .uevieiiiiiiiiiiiiiinerineeennens 51
BrpaBu 1T TIOBTOPEHHST TEMI T eeeeeereereennnnaneeseeeeeeessssnssssssseecessssnnnnes 52
TOMOBHE B TEMI T ..oireiiiniiitiiieiiinienentenateseseseseosasosessssssssnsosessssssssnsssansons 58
Bona ssaxcana, w0 cnpagedau8iCmb BAMCTUBIULA «.evueeererereeereeenasesnssenssennans 60

Tema 8. POSB’A3YBAHHA ITPAMORYTHHNX TPURYTHHURIB

§ 36. TeopeMa ITidaroPa ..ivveerrrererererneeeneeerneerneeenecssnesenesesnessnssennssnnssaness 63
§ 37. IlepneHANKYIAD i TOXUIIA, IXHI BIACTHBOCTI «eveeereerereneeenennesenennaeanns 72

§ 38. Cunyc, KOCHHYC i TaHTE€HC TOCTPOTO KYyTa IPAMOKYTHOT'O
TpukyTHuKa. CIiBBiAHOIIIEHHSA MiK CTOPOHAMHU Ta KyTaMu

MIPAMOKYTHOTO TPUKYTHIKA «eveerreereerneeeeesnaseeesssseessssssessnsseesssssesannes 76
§ 39. Po3B’s13yBaHHA MPAMOKYTHUX TPUKYTHUKIB .uevvrvrenererennerenennesesonnaeanns 84
Homawns camocmiitna poooma Ne 8 (§§ 36—39) ..ovvvuiviiriiiiiinininnnnnns 90
3as0anns Ons nepesipku 3HAHb 00 §§ 36—39 ..oiveiiiiiiiiiiiiiiiierineeannn. 92
BropaBu [JIsT TIOBTOPEHHS TEMI 8 wevvviiernriinnnneeeeeeeeeeeessnssssssseecesssnnnnnns 93
TOMOBHE B TEMI 8 ...onuiiiiiiiiiiiiiitiiineiantiinnetinesennessnesenseesncssnssennsssnssonnss 96
Tema 9. KBAJIPATHI PIBHAHHA
§ 40. KpagpatHi piBuAHHs. HemoBHI KBaAPATHI PIBHAHHS «evvreerreerreeenneannennns 98
§ 41. Popmysa KOPEHIB KBAAPATHOTO PIBHAHHST teevreeeeernneeesnnneeesennesessnnseenns 104
§ 42. Teopema BieTa Ta 00ePHEHA IO HET TEOPEMA .vvevnereneeennerenssenneennesnnss 111
§ 43. KBagpaTrHe piBHAHHA K MaTeMaTUYHA MOJEJb
TEKCTOBUX 1 MPUKIATHUX BAMAU «eeerernneeeeennneeeennsseesnsssessasssesnnsseennnes 117
Jomawns camocmiitHa po6oma Ne 9 ..c.ccovveiiniininieineriniinennennnenneenns 122
3asdanns Ons nepesipki 3HAHY 00 §§ 40—43 c.uvvvnviiiniiiniiiiiiiiiiinerennns 123
BrnpaBu 151 TIOBTOPEHHS TEMM D .evvviiiiiiiiiiiiieeeeeeeeeenennnneceeesecacanns 124
0% (0):3: (0 : B V30 4 B PPN 127
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Tema 10. MHOTORYTHHURMU. IIJIOIII MHOTORYTHHURIB

§ 44. MuOrokyTHUK i iioro enremenTu. CymMa KyTiB OIIyKJIOTO
MHOTOKYTHUKA. MHOTOKYTHUK, BIIMCAHUN Y KOJIO,

i MHOTOKYTHUK, OIIMCAHUN HABKOJIO KOJIA +eeeereeeeerrnnnesceccececeassnnnnssssasecanns 129
§ 45. TToHATTS IO MHOTOKYTHHUKA. ILI0Ia TPAMOKYTHHKA «evveeerennneeennns 134
§ 46. T170II1a TTAPATIEIIOTPAMEA uveeereeenneennneennsennsssnnsannsssnssennsssnsssnnssnnssnsss 139
§ 47, TITOIIA TPHUKYTHIIEKA +uueeeeernneeesenneeeansssesonssssssnssesssnssssssnsssesnnsssanns 143
§ 48. TITOIIA TPATICITIT .ueviriineeieiineeeeieeeeeneneeeeneneseessneeesennnsessnnsesesnnsseenns 148

Homawns camocmiiina pooma Ne 10 (§§ 44—48) ceveeveiiniiiiiiininnnnnn. 152

3asdanns 01s nepesipku 3HAHL 00 §§ 44—48 eovvivniiiiiiiiiiiiiiiiiiaen, 154

BrpaBu 1 TOBTOPEHHST TEMU 10 .iiueiiiiiiiiiiiiiiiiiiiiiieeeeennneeeennns 154
I 0% (03:3: (30 : 3 M 231 4 B ) PPN 157
Haiisenuuniwuil zeomemp XX CMOTIMIMIA covvveiirirrasiereienasseassosnsssassssssennss 159

Tema 11. KBATTPATHHUI TPUYJIEH. PIBHSIHHS,
0 3BOAATHCA 10 KBAIPATHIX

§ 49. KBagparauii TpuuwieH. Poskiaganasa KBaapaTHOTO

TPUUICHA HA JIHINHI MHOMHITKIT veeeernneeeennneeeersneeesensseesnssscennnsseennns 161
§ 50. PosB’sA3yBaHHs PiBHAHD, SKi 3BOAATHCA M0 KBALPATHUX «evveeereeenneeanennn 168
§ 51. PosB’a3yBamHsa 3a7a4 3a JOIMIOMOTOIO TPOGOBUX

PAITIOHATBHUX PiBHAHD.eeeeeeeeeerssaseeeeeeeeeesassnnnssssssesesesssnnansssssssssasnnns 174

Homawnsa camocmiiina poooma Né 11 (§§ 49-51) .covvvvvviiiniiiaiiinnnnnns 179

3ae0anns Ons nepesipki 3HAHY 00 §§ 49—51 .ueveneiiiniiiieiiiininniinneennns 180

BropaBu st TOBTOPEHHS TEMU 11 .oviiiiiiiiiiiiiiiiieeiiiiiiinneeeeeeeeeaannns 181
|08 00):3: (30 : B =31 o A 1 PPN 185
3aBOaHHA OJA HEePeBipKH 3HAHBb 38 KYPC MATEMATUKHU 8 KIACY ....cceevveeennns 186
3amadi MiIBUIIEHOI CKIATHOCTI 3 QJITEOPH ....uveveieneerennneeeeennneecannneeeaannenes 187
3anaui MiTBUIIEHOT CKIATHOCTI 3 T@OMETPIT ..uuvviviinneieiineeeeiineeeeennneeennneeenns 194
€aponeiicoka mamemamuita OAiMNIA0A ONA OLBUAM ..vevererernereneeerneeannsanns 197
HomaTok 1. T'oryemocss 1o SHO (HMT) covinneiiiiiiiiiiiiiiiiiiiiiriiieieeneneeeannnes 198
HomaTok 2. TeopemMa PO MJIOMTY TPAMOKYTHIKEA «eeeeveereeennerecannseecsnnseasannes 200
FHTHKU 8 HAYUL vevvireiiiniineeiiiaitiatsiastetusosessssssssasssessosssssassssssssnsssessssssssnss 202
BimomocTi 3 Kypcy MaTeMaTUKU 5—6 KJIaciB Ta anredpr 7 KJIACY ..cceeeeeeeeenns 203
BigoMoCTi 3 KYPCY TEOMETPIL T KJIIACY tevvreereerneereneseeeeesnsseeesnsseeesnnseeennnsenn 213
P 0o} £: 1 1 25 7 S PP 220
BigmoBiZii Ta ITOPALI O BIIPAB teveeeeeerrnnnneeeeeeeeesesennsnssssssesesssssnnsnssssesecenns 223
TTPEIMETHUH TTOKAMKUIK «ueeeeernneeeennneeeesnneeesennesessnsssesnnnsesssnnsesasnnsssannnssen 236
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