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IHlanosni 60cbMuKaacCHUYI
ma socvmuraacnuxu!

IIpopmopAayeMo BHBYATH KYPC MATEMATHKH, AKHH MICTHTHME Bl cKJa-
JOBl HACTHHH — aJazeOpy 1 ecomempirn. Jlomomoxke BaM v IEOMY MIIPpYYHHEK,
AKHWI BH TPHMAETE B PyKax.

¥ migpyYHHKY BHKOPHCTAHO TAKI YMOBHI NO3HAYEHHA:

.f - npurajaii (parime suBueHe);
'Il — 3BEepHH ocobMHBY VBary;
By

: — 3ANUTAHHA 1 JaBJlaHHA J0O TeOpRpeTHYHOI HH.TE]]&EI..TIF;

1.13 — zappaHEa Aada KaacHol Ta | 15 — JoManrEsLol pobDoTH;

O — «xaouoeas 3ajaua (3aaua, BHCHOBKH SKOI BUKOPHCTOBYIOTE A
: pPO3B A3VBAHHA 1HIIHMX 3a1a4);

B —~ pybpuEa «YEpalHa — e MHs»;
a — pyopura <llikasi 3agadl — mMoMIpKYH ogHAYE»;

— pyOpura «AHuTTeRa MATEMATHKAS;
H —~ BOpAaBH /A NiATOTOBKH [0 BHBYEHHSA HOBOL TEMH;

I.O:l = BIIpaBH [UJIA NMOBTODEHHH,

— pyopuka «[onoBHe B TeMmis.

TerkcT, HAAPYKOBAHMH MHPHHM IIpH(QTOM, 3BEPTAE BAINLY VBAry Ha HOBE
NOHATTA abo Take, AKe Tpeba nmpHrajaTH.
¥Yecl BnpaBH po3noiiJieHO BLAMOBILAHO A0 PIBHIE HABYANBHHX JIOCATHEHB

1 BHOKPEMJIEHO TaK.

4 MO3HAYKH NOYHHAKTHCH BIDABH NOYATHKOBOI'O [}iBH.E:
4 MO3HAYKH NOYHHAKTLCH BIPaABH CepelHLOI'O ]JiEH.'FI;
3 NOGHAYKH E NOYHHAKTLECH BIIPpABH AOCTATHLOI'O piBHH;
& MNO3IHAYKH E NOYHHAKTBCH BIIpABH BHCOROI'D PiEHH:

4 MO3GHAYKH E NOYHMHAKTBRCH BITPDABH [[i.,IIBHIII.E'Eﬂi' EHJIH.,.EI;HDET'L

IlepepipuTl cBOI 3HAHHA Ta MOArOTYVBATHCA M0 TeMATHYHOrO OI-
HIOBAHHA MOMHA, BHKOHVIOUH 3aBJaHHA «/JoMawHbol camocmiiinoi pobdo-
mu», AKI DogaHo B TecToBiM cdopMi, Ta «3asdaHiAa 1A NepesGipKlU HAHDLY.

o, 3




Ilicna xKoMHOI TeMHM HABEJEHO BIPABH [AJA 11 NOBTOPEHHA, OCHOBHHH Teope-
THYHHA marTepian (pyOpuka «l'onoeHe 8 memi»), a B KIHI] DIAPYYHHKA —
¢«IAB0AHHA ONA NepesipKi 3HAHL 30 KYpc Mamemamuku 8 kaacy». «3adavi
nideuiieHol ckAadHocmi» OONOMOMKYTH MIITOTYBATHCA JI0 MATEMATHYHOL
oJiMmiaan Ta NoraHOMTH 3HAHHA 3 MATEMATHKH,

ABTOp HAMAraBCHA NOJATH TEOPETHYHHII MATeplaJl NPOCTOK, A0CTVIIHOK
MOBOK, NPOLAKCTPYBATH HOro 3HAYHOK KLNbKicTo npuraagie. llicns sn-
BUEHHA TeOpeTHYHOr'0 MAaTepiany B INKoJAl #oro oboB'A3koBo notpibHO
ONPAIKBATH BAOMA.

IHiagpyuauK MICTHTE BEAWKY KIIBKICTE BOpaik. BiasmicTs 3 HUX BH poa-
IMIAHEeTEe HA YPOKAax 1 mij yac goMalnHsol poboTH, 1HINI BOpaBH peKOMEeH/Y-
ETHCH PO3B'AZATH CAMOCTIHHO,

Y pyvopuul «ummesa mamemamurxa» 310paHo 3aaa4i, AK1 4acTO J0BO-
AUTBCH PO3B'H3VBATH B IOBCHKAEHHOMY JMTTI.

IMixkagei (parkrn 2 icTopil BHHUKHEHHA MATEMATHYHHUX NOHATHL i cHMBOJIR
T POIBUTKY MATEMATHKH HK HAVKYU BM 3Haligere B pyOpuui «A we pai-
ULE... 5.

Baxaemo ycnixie 8 onanysarxi mamemamuxu!

HTanoeni eauumensxy ma swument!

[IlponororaEMA MIAPYVYHHEK MICTHTH BeJHKY KLJIBKICTh BINPAB; BIPABH
dlnbsmocTl maparpadgie mojJaHO «13 3anmacomMs. Toxx oduMpaiiTe 1X 408 BHKO-
PHCTAHHA HA VpoKax, (haKvIbTATHBHHX, IHAHBIAVAJIBHHX, JOJATKOBHX 3a-
HATTAX TA AK JOMAIIH]I 3aBJAaHHA 3AJIe3XHO BlJl NOCTABJIEHOl METH, PIBHA
NiAroTOBJEHOCT] VUYHIBE / VUeHHIb, Audeperiiialll HaBYaHHA TOIO.

HopaTroBl BOpaBH B «J3as0aHHAX OAA NEPEGIPKU 3HAHb» TPH3HAYEHO
NJA Y4YHIB / yYeHHIb, AKl BHOpAJHCA 3 OCHOBHHMH 3aBJaHHAMHM paHilue
3a IHmuX. Yu npaBuabHO 1X pPO3B'A3aHO, VUYMTENL / VUHTeJbKAa MOMe OIll-
HHUTH OKpPEMO.

Bnpaen nans noeTopeHHA TeM MOMHA 3ANPONOHVBATH VUHAM |/ VueHH-
IAM, HANPHKJIAJ, 1] 4YAC Y3AarajJbHHOBAJIBHHMX Vpokie abo mij 4ac NnoBTO-

PEHHA 1 CcHCTEeMATH3allll HaBYAJBHOTO MATeplajdy B KIHIL HABYAJLHOTO
PORY.

Y pyopuui «HRummesa mamemamukxka» 316paHo zanadi, noe’A3aHi 2 eKo-
HOMIYHOK IPAMOTHICTH 1 NIANPHEMIHEICTIO, EKOHOMIYHOK Deznerow, 3/10-
poBMM cronocoDoOM HHTTHA, rPOMAJAHCEEOK BiANOBIAANBHICTIO, A B pyDOpHILl
«Ilidzomylimeca 0o eusyeHHA HOB020 Mamepiaay» — 3ajgadi, IO JONOMO-
HYTh AKTYVANIZYVBATH BiANOBIAHI 3HAHHA.

«3adayi nidsuwenol cxkaadnocmis, Axi poamimeno B Rinul nigpyusnnka,
JOMOMOXKYTE MIANOTYBATH YYHIE / YUYeHHMIL J0 PIZHOMAHITHHUX MATEMATHY-
HHX 3MATaHbL 1 NIABUIINTH IXHIO [MIKABICTE J0 MATEMATHKH.

«3a80aHHR OnR nepesipkit 3HAHL 30 Kype mamemamuxu 8 kracyy», axi
TAKOX¥ PO3MIilIeHO B KIHIN] HABYAJLHOrO NOoCiOHMKA, MOXXHA 3AIPONOHVEA-
TH VUHAM / VUEHHIIAM [AJIA OiATOTOBKH 00 piuHO]l KOHTPOJLHOL poDOTH.




Hlanosnt dopocai!

Axmo Bama AHTHHA NPOOVCTHTE OJHH YH KidbKa VPOKIB v mIKoJl, IO-
TpiOHO 3AaNpONOHVBATH 1H CAMOCTIHHO ONpPANIOBATH MATeplad HHX VPOKIB
3da migpyuHukoM yioMa. CnodaTKy AHTHHA Ma€ NPOYMHTATH TeOopeTHYHHI
MaTepiaj, AKHH BHKJAJEHO IIPOCTON0, AOCTVIIHOK MOBOI, DPOLIICTPOBAHO
3HAYHOK KiabkicTio npuriaagis. Ilicaa nroro morpidbHO po3B’A3aTH BOpaBH,
[0 DOCHJILHL, 3 PO3MNIAHYTOrO nmaparpadga.

Yopoaoe:x Kypcy MATEMATHKH 8 KJjacy, AKHH onpalkOBYVE JHTHHA, BH
MOJeTe IPONOHVBATH 1H AOJATKOBO PO3B'A3VBATH BAOMA BIOpPABH, IO He
poaraagaanucAa mig d4ac ypoky. lle copuATHMe AKHAHKPAIIOMY 3acCBOCHHIO
HABYAJILHOTO MaTeplaJy.

Koxua Tema z3aKiHYVEThCA TeMATHYHHM oniHooBaHHAM. Ilepen iforo
OpoReIeHHAM 3alpoONoHVIITE NUTHHI PO3B'ASATH 3aBHaHHA «/JoMawnvol ca-
Mocmiiinoi pobomii», AKL MOJAHO B TecTOBlH dopMi, Ta «3asdanna OAA ne-
pesipku 3Hanb». lle npomomoske mpHrajzaTH OCHOBHI THIIH BIOPAB Ta AKICHO
OiArOTYBATHCA 0 TEMATHYHOTIO OIIHIOBAHHA.

fAxmo Bama IHTHHA BHABJAE MIABHINEHY IIKABICTH N0 MATEMATHKH Ta
Dasxae nmorambOMTH CcBOl 3HAHHA, 3BEpPHITH VBAry Ha «3adayi nideuiyeHol
ckAadHocmi», AK]I PO3MIIMIEHO B KIHII NIApYVYHHUEKA.




TEMA 7

KBAAPATHI KOPEHI. AIMCHI YUCNA

Y LI TEMI BU:
O OIHAROMMTECH 3 NOHATTAMK apudMeTHYHOID KBAAPaTHOMD KOPEeHA,
MHOMMHN Ta NIAMHOMUHK, QYHKUIAMK I = x2 y = \f;:

O HaBYWTECH 3aCTOCOBYBaTHU 03HaYEHHA Ta BNacTUBOCTI apudMeTUYHOMD
KBaQpaTHOro KOpeHA ANA CNpoLleHHA BUpaaie Ta obuucnerHn X aHaYeHb,

PO3B'A3YBAHHA PiBHAHL Towo; ByayeaTy rpadikn dyHKUIR Y = X°

i y = x.

§29. Qyuxuin y
1. QyHKuUina ¥

=%
= x=, il rpadgik

=
™ _— =

rpadik | BnacTHMBOCTI

Hexail cropoHa KBaapaTta pgopieHwoe a cMm. Togi fioro mnomy

-y EME] MOM¥HA 3HAHTH 3a QOpMVIOK S =

aZ. ¥ uiii dopMmyial KomHOMY

IONATHOMY 3HAYEHHIO 3MiHHOI 4 BiANOBiAAE€ €IHHE 3HAYEHHA 3MiHHOI S.

Arno B nboMy NpHKIAAl He3aNeKHY 3MIHHY NO3HAYMTH 4Yepes3 X, a 3a-
NeHY — 4yepes y, To orpuMaemo dyrrnino y = x2. V uii dpopmyai sminna
x moxe HabysaTn OVIL-AKHMX 3HAYEHE (JOJATHHMX, BIJ'éeMHHX, 3HAYEHHSA
HYJE).

Crmagemo Tabaumw 3HaYeHb QVHRII

I = x? OIA K1JbKOX 3HAYEeHb ApryMmeHTy.

| L

—3

—2,0

2

—1.,0

=3

—0,5

9

6,25

4

2,20

1

0,25

0,5

1

1,9

2

2,9

3

SRS | =

0,25

1

2,25

4

6,25

IloanauumMo HA KOOpPAHMHATHIN NIOLIHHI s -
TOYKH (X} ), KOODAHUHATH AKUX OTPHUMANH B L 8 L

rabaumi (man. 29.1).

Axbu Ha mif camiii nuomMHEL NMO3HAYHIH
Oinbmy KiAbKiCTH TOYOK, KOODAMHATH SKHX é
3a10B0JILHATE q:npmyny y = BEEE
CHOOJVYHAH 1X MIABHOID JIHIEW, TO OJepHaiu
0 rpaq:m dyeROil y = x* (Man. 29.2). I'padixk
uiel (wHKOII HAIWBAKWTE napabonow, ToU-
ky (0; 0) — sepuunow unpuﬁonu Bepmmn-

x2, a moriMm

o - - BRI S -~ L B - R B+ - B - =

LE

Slalilloiq 2%

HA JLIHTH ﬂﬂpﬂﬁﬂﬂy HA JBl 4aACTHHH, KOMHY
3 AKUX HAZHBAIOTEL 2IAK0N0 ﬂ-ﬂ.pﬂﬁﬂ.ﬂ.-u

6

Man. 29.1




Keadpamui kopei. QIUCHI Yucna

B2 -1

Man. 29.2

2. BnactusocTi dyHkuii y = x*?
Cihopmyaoemo geaki exacmusocmi QyHrkyii y = x=.

1. O6aacrs puaHavenns yuruil ckaagacTees 3 yeix unce.

2. Obnacres 3HaYeHs (PyHELI] CKIAJAECTHCH 3 YCIX HeBiL'eMHHX 4HCel,
Tobro y = 0.

Cnpasni, ockinekn x2 > 0 ans Beix sHavens x, To iy = 0.

3. I'padirvom dyuruil € napaboaa 3 sepmunow B Touwui (0; 0), rinku
AKOl HANPAMIEeH] Bropy. ¥c¢i Toukn rpadika, KpiM BepmIHHEH mapa-
Ooawm, jdemxars Bume Big oci abemue.

4, Ilporune:xauM 3HAYEHHAM APrYMEHTY BiANOBLIA€ OOHE H Te caMe

sHavenna dyarmil.

IificHo, ne caigayve 3 Toro, mo (—x)* = x° ana OyAb-AKOro 3HAYEHHA X.

3. BukopucTtaHHa rpadika ¢pyHKuii y = x°
nig 4ac po3B A3yBaHHA PIBHAHb

Poas’sasatn rpadiudo piEaEEA x2 =3 — 2.

* Posg'azanna. l'padik dpyERLI y = x° - napaﬁn.rm adpyEKmil y=3 — 2x —

- NpAMa, Mo OpoXoAuTE Yepea ToukH (0; 3) 1 (2; —1). llodyvavemo rpadikn
nux pvHKIIH B oaHil cHeTeM]l KoopaHHAT (Man. 29.3). Born nepeTHHA-
I0THCA YV IBOX TOUKAX, abcnucH AKX x =—3 1 x = 1.
ITepecBimuumocsa, mo uyucaa —3 1 1 giiicHO € KOpeHAMH PIBHAHHAS




TEMA 7

. 1) akmo x = -3, To x2=(-3)*=9 BEER [ ]
i 8-2x=8-2-(-8)=9; L1 X-d-i- - g} aas
" 2)axkmox=1,T0x2=12=1 s o
id-2x=3-2-1=1. |
OTxe, -3 1 1 — KopeHl pIBHAHHA
<=8 —2x,

Bidnosidv: —3; 1.

CIIITITED Mo sksen noeizosmunes

II,LTIHMH YHCJIAMH MICTHTHCH RDPIH’L

Z . 6 "

. PIBHAHHA — = X*7

: X

- Poze'azanna. Poar'axemo plBHAH-

* HA rpadigHo, nodbyaveaeBmM rpadicm

ke e . e mmme e cmmme e e e e s GEEe wmme e e e e cemme e s e e cwmme el

: . 6 . ;
'@yﬂﬂmﬁy=zly=r”fﬂﬂﬂmﬁcu-

cremi koopammar. Ockimeku x* > 0 ——5—5 4 [ \3 3 x

6
naA Bcix apavens x, To i — = 0, 3Bin-

* Man. 29.3
KH oTpumaemo, mo x = 0. Tomy rpadi-
KM 1uX QyHKUilk poarnaHeMo TiNbKMH ¥}
ansa x > 0. Ile rinka rinepboau i rin-
ka napabonm, mo naemxars y nmepmiii = 6]
KoopauHATHIN usepri (Mman. 29.4). |
I'padirku nepeTHHAWTHCA B OJAHIN TOY-
i, abcnuca AKOL JeXMHTE MIX 4HCAA-
M 112 Ta e KOpeHeM DIBHAHHA,

3
4

6 ; .E" |
2

OTke, KopiHb piBHAHHA — = X° Mmic-
X

THTLCH MiX yacnamu 11 2.
Bidnosgide: mixx upcnamu 11 2.

e o e e
b = " " - -

(i) ORK HaamBaioTh rpadik dyHialll y = x27
L O CchopmynioitTe BnacTBoCTi dhyHiLii y = x2.

§ Fosb axime 3agaui ma buxonaime bnpabu

EI 29.1. (Veno.) 'inepbonorw, napabonow un npaAMow € rpadly (pyHKILIL

8
1]y=;: 2) y = 8x; 3) y = 8;

4) y = x%; B) y=6x — 4; ﬂ}y=—E?
X

29.2. llna dveERNil ¥y = x* apaiigiTe aHavYeHHA Y, OO BignoBigae aHauYeHHIO
x=—-3:0: 5.

8 O




Keadpamui kopei. QIUCHI Yucna
D .

299, Ina dyexnil y = x* aHailiiTh 3HAYEHHA JJ, LI0 BiANOBigAE 3HAYEHHIO
x==- 1; 6.

EI 29.4. 3a rpajikom q}yﬂxuu y = x% (man. 29.2) spaiigiTs:
1) 3naueHHa y, 1o BiAnopigae sHavYeHHl0 x = =2,5; —1; 1,5; 3;
2) 3aHaYeHHA X, AKOMY Bianosimae sHadYeHHA y = 1; 3,5; 9
3) KinbKa 3HAYEHE X, 0JA AKHX 3HAYeHHA (QVvHKOII Olaemi 3a 2; MeH-
mri Big 2.
29.5. Bukopuctoryrwoun rpadik dyernii y = x° (man. 29.2), snaiigiTs:
1) anavenHa y, MO BIANOBIAAE daHAYeHHK x = —3; —0,5; 2,5;
2) 3HAYEeHHA X, LA AKON0 3HAYeHHA Y = 4; o

3) ElILKa 3HAYeHL X, N8 AKHX 3HaYeHHA (VHEKOID MeHmnl sig 1:
Olnkmai aa 1.

29.6. Ilo6yayiiTe rpadik dyerOii y = x2, axmpoe -1 < x < 4,
29.7. Tlobyayiite rpadik dpyaxnii y = x%, axmo -2 < x < 3.

29.8. UYn npoxoanTs rpadik pyvHEKIIL ¥ = x° yepes TOUYKY:
1) A(-1; —-1); 2) B(—5; 25);
3) C(0; 0); 4) D(25; 5)?

29.9. Yu mane:xuts rpadiky dyerOii y = x° Touka:

1 1
1) A(—4: 16); 2) B(16; —4); 3) [2 4]* 4) D(0; 2)?

E] 29.10. 3uaitgiTe o6n1acTs aHaveHs hyHKOI y = x2, AKmo:

1)-8< x< 0;

2)-1< x< 2.
29.11. IopisasiiTe snadenss GyvHKNII ¥ = x2, axmo:

1)2=2,6 1 x=-2,0: 2)x=-1,9 1 2= 1,8;

Nx=01ix=-3,9; ) x=-1,11 x= 1.2,
29.12, Poar’a:xiTes rpagivyno piBHAHHA:

1) x* = 3x; 2) x2 = —=

X

29,133, Poar'amxiTe rpadiuHo piBHAHHA:

i) xi=4; 2) x% = —-2x.
E 29.14. Tlobyayitre rpadir dyHELIIT:

x3 4 x* 4x® — x1
1)y = ; 2y =
)y x+1 )Y 4 — x*?

29.15. Ilobyayitre rpadik hyHEDIL:

1} y e TR 2} y - “ .

.t 1—-x

Bnpabu gra nobmopenns

29.16. [Ina ARUX 3HAYEHL @ COPABJMKVETECA PIBHICTH:
1) a2 = (-a)%; 2)a?=|al’ 8)a2=-a% 1) (-a) = -a2?




TEMA 7

29.17.

SHAHIITH:
1) HaiiMeHIle 3HaYeHHA BUpasy x2 — 19; 18 + (x — 3)%;
2) Haiibineme anaveHHEsa sapasy 17 — x%; -9 — (x + 7).

Jna AKMX 3HAYEeHB X JOCATAETLCH e 3HaYeHHAT

Migzomyumecs qo bubuenns Hobozo mamepiany

29.18.

29.19.

29.20.

29.21.

ObuncaiTe:
4V (.3Y
2 o { /L okl I [ i I
1) 25 + (—6)=; E}[ﬁ] [15],
3) 0,01 : (-0,1)5 4) (-4)* - (-0,5)>

JHANAITE CTOPOHY KBajparTa, IUIONA AKOro JOpPiBHIOE!
1) 9 em=;
2) 0,25 M4,
Poar'axiTe piBHAHHA:
1) x2 —16 = O
4
e
2) x* = 9°
1) Hobyayitre rpacdikn dyEEOiA ¥y = x*1 y =9 Ta 3HaAHAITE KOOPAH-
HATH TOY0K 1X NEepeTHHY.
2) Cxinknky TOUOK mepeTnHy MaloTh rpadiku pyexnifi y = x? i y = 07
3) CrinbKH TO4YOK MNepeTHHY MaioTh rpadiknm oGyvEROIE y = x°
iy=a,pea>0?
4) Ckinbkn TOuOK mnepeTHMHy wMawThk rpadikm dyeruin y = x°
iy=a,pea<?

Xummeba mamemamuxa

29.22.

ApromobineHuil IBUIVH 3a OJHY I'OAH-
HYy poboru cnanwe 200 n kucHwo. [o-
DoBa HOpMA AJHA AHUXAHHA OJHIEL JIO-
AMHH cTaHoBUTE 80 1 kucHw. CRIOBEHN
N000BHX HOPM KHCHIO CIAJOIOThL I10-
nenso 200 apromobinie, AKHMH Mell-
KAHI]l JeAKOro HACEJEeHOro NMyHKTY 13-
AATh Ha pobory B eyeiiniil HaceneHWil
OVHKT, 38 YMOBM, L0 UIJIAX B OJWUH
Oix 3aiiMae uyBepTh roguHM?

‘a Uikabi 3agaui — nomipkyi aguave

29.23. Oauu roauMHHEMK 31 cerpinkamu nocoimae Ha 1 xB 3a goby, a apy-

10

ruit — sigerae #a 30 ¢ 2a poby. 3apaz obuaea roMHHUKH IOKA3VIOTE
ofHAKOBHH uac. Yepea cKINBKH 110 BOHM 3HOBY NOKAMMYTEL ONHAKO-
Buii yac?

O



Keadpamui kopei. QIUCHI Yucna

§ 30. ApupmMeTnuHnii KBAAPATHUH KOPiHDb

1. KeagpaTtHi KOopeHi

Hrumio BinoMo cTOpPOHY KBaJApAaTa, TO JErKO MOXKHA 3HAHTH HOro IUJIOILY.
Bognouac uacTo JOBOAMTHECHA pPO3B A3YBATH H oDepHeHy 3ajauy: 3a BiJO-
MO0 ILJIOIIEN0 KBAJPATA 3HAXOAMTH HOTo CTOpPOHY.

SOTHENE M TInoma ksaapaTta aopisHioe 16 cv®, BmaiiTn cropony ksajpara.
* Pose'ssanna. Hexall cropoHa KBagpaTa AopiBHIOE X ©M, TOAl iforo ILIO-
. ma popieHioe x2 em®. Maewmo ]}]_BH.FIH_HH. x2 = 16. ¥ HbOro apa KopeHi:

upcna 4 i —4. Cnpasai, 42 = 16 i (—4)? = 16. OckinsKH J0BKHHA CTOPOHH
KBaJipaTa He MoXXe DYVTH Bl eMHHM 4HCJI0M, TO YMOBY 3ajJ1a4l 3aJ10BOJIb-
HAE JHille OAWH 3 KOpeHiB piBHAHHA — uncao 4. Orxe, JOBKHHA CTOPO-
HH KBajJipaTta jopisHwe 4 cm,

Kopeni pisasansaa x¢ = 16, ToOTo uMena, KBaIpaTH AKHX JOPiBHIOKTH
16, HasuBalOTL Keadpamuumu Kopenamu i3 ancnaa 16.

Keadpamnum xopexem i3 wucia ¢ HAZHBAIOTH YHCJIO, KBAJIPAT AKOTO
NOPiBHIOE d.

Hanpuxian, Keaj FETHHMH ropensamMu i3 uuena 100 € upena 10 1 —-10,

6o 10* = 100 i (-10)° = 100. Keagparaum xopeseM iz uucna 0 € uuciao 0,
6o 02 = 0. Ksagparsoro xKopens ia umcna —16 mu He s3maiigeMo, ocKinexu

cepell BIIOMHX HAM YHCeJ He ICHYE TAKON0 YHCJIA, KBAAPAT AKONO JNOpIiB-
Hioeap b —16.

2. ApuPMeTUYHMIA KBEAOPATHUA KOPIHb

Yueno 4, mo € Hepia'eMHHM KOopeHeM piBHAHHA x? = 16, Ha3WBAOTH
apugpmemunnum ksadpamuum xopenem iz ancna 16.

Apupmemunnum gsadpamuum Kopenem i3 wucaa ¢ HA3UBAKTHL TAKE
HeBLI' €EMHEe YHCJI0, KBAXPAT AKOr0 JOPiBHIOE 4.

Apudmernunuii kpaaparHuil Kopins ia umena a no3HaAYAKOTH «J’E, ne
-J_ — 3HAK ApH(QMeTHYHOI'0 KBAAPATHOrO KopeHA, abo paaukan. Bupaa, mo

CTOITE MiJ] 3HAKOM KOpPeH#A, HASHBAKTE RIJKOpEHEEUM SUPAIOM. JATIHC Ja
UHTAKTE TAK:! KeadpamHuil Kopins i3 wucaa a (cnoeo apudmemuvHul nig
YAC YMTAHHHA JIOMOBHMJIMCH He BIHHBATH, OCKILNBKHM B IIKOJI PO3riaflaloTh
auie apudmMerHuHi KopeHi).

("TTETED 1) /81 = 9, ockinekn 9 > 0 92 = 81;

;E]u"'{_l=ﬂ, ockineEE 0 20102 =0

2
3}&:% ﬂEHiJILRHg}{] i [;] :%;
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. 2
o4 [19 7 7 72 49 24
Pt o A ' T RS e
‘”\’ 95 \‘25 g VORI £ 20 4 [5) 295 25

Yaarani piBHICTB v/@ = X € NPaBHILHOK, AKII0 BHKOHVIOTHCH [BI ymo-
#
pu: 1) x > 0; 2) x? = a.
Ockiabkn x© 2 0 ansa BeiX 3HAYEeHB 3MiAHOL X, TO a = 0.

Bupaa Ja me mae amicry, axkmo a < 0. I

Hanpukaaja, He MaioTs amicTy Bupasu +/-1; -2,9.

3. [o6yeaHHA KBAAPATHOMO KOPEeHS

i saHaxoqxeHHA apH(MeTHYHOr0 3HAUEHHA KBAJPATHOro KOpeHs Ha-

3UBAIOTL dobysanHam Keadpamnozo KopeHns. 3 HeBEAHKUX YHCEN KBAa-
ApaTHU KopiHbk OasxaHo mobOyeatTH ycHO. [lobOyeaTH KBagpaTHHE KOpPIHB
a DlnemMUX yucen gonoMoxke TADIMIIA KBAAPATIE ABONMQPOBHX HATVPANlL-
HHX 4Hces Ha opaanl miapydyHaHKa ado KalkKyJIATOoP.

m SuaiiTy aHaueHHs Kopens +4096.

. Poag'azanna. 3a tabanuern KBaapaTis ABONM(MPOBHX HATYPANLHHMX uYH-

cen maemo 64% = 4096, Tomy /4096 = 64.
Bidnosids: 64.

Ob0umscaIuTH JETE -122,

. Posé'asauna. Cnouatky Tpeba auaiiTu aHauenHs supasy 372 — 122, a no-
. TiM JoDYTH 3 HEOT'O KOPIiHE!

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

4. PiaHaHHSA 'J; = m

PoarnanemMo plBHAHHA J_ = m, e m — peake uucno, Axkmo m = 0, 10
3 O3HAYEHHS KBAJPDATHOrO KOpPeHA CcJaAllaye, L0 X = m2, Axmo m < 0, To

PIBHAHHA HE MAaE PO3B A3HIB, OCKIIBKHM 3a O3HAYEHHAM 4YHCI0 +/X — He-
BlJI EMHE.

CHeTeMaTH3VEMO JaHI Npo po3B A3KH PIBHAHHA X = M 3a JONOMOTOH
CXEMH:

aE=m,m—tmmIn

Argmo m < 0,
TO KOPEHIB HEMAE

HAxmo m = 0, To x = m*

12 O



Keadpamui kopei. QIUCHI Yucna

D.
Poar'AzaTn plBHAHHA:
‘DT =7 2Jr=-8  3J2xr_1-=5.

. Poza'azanHA.

)x=T7% 2) poas’saskis uemae; 3) 2x - 1= 5%
x = 49; 2x = 206;
x = 13.

Bidnosids: 1) 49; 2) poar’aakie Hemae; J3) 13.

(i) Lo HaaWBaIOTL KBaAPATHUM KOpeHeM i3 umcna a? O Lo Ha3uBaTs apudMETHYHIM

ki

L]

b

@  KBaapaTHUM KopeHem i3 yucna a? O [InA AKMxX 3HaYeHb a BUpa3 JE HE MaE MIcTy?
O Y1 mae po3B'A3KK PIBHAHHA ~.E = m, Akwo m = 0, m <0, | AKWO Mae, To AKi?

Fosb aximy 3agaui ma bukonaime Enpabu

30.1. (Veno.) Un icave KBagpaTHHIl KOpPiHE i3 yncna:

1) 9: 2) 16: 3) —4; 4) 0?

30.2. 3naligiTe 3HAUEHHA KBAJPATHOTO KOPEHH i3 unciaal
1) 4; 2) 2.

A0.3. 3paiiTh 3HAYEHHA KBAJPAaTHOrO KOPEHA 13 YHCJA:
1) 0; 2) 1; 3) 36.

30.4. (Veno.) Un mae amicT BHpaa:
1) V1; 2) 4/0; 3) V-97?

30.5. Un mae amicr Bupas: 1) V/9;  2) V-497?

30.6. [lopeniTe, mo 9HCIO:

S0.7.

1) 2 e appMeTHIHNM KBAJPATHHM KOpeHeM 13 gnchaa 4;
2) -2 He € apMeTHYHHEM KBAJPAaTHHM KOpeHeM 13 ymcaa 4;
3) 0,1 € apudMeTHUYHHM KBaJgpaTHHM KopeHeM 13 umcaa 0,01;

4) 0,2 He € aputhMeTHYHHM KBaJpPATHHM KopeHeM i3 uncaa 0,4.

INoeeniTs, mo:

1) 4169 = 13; 2) Ji = -1~
9 3

30.8. O0uncaiTe:

1) V16; 2) \/49; 3) J0,25; 4) V6400,
oon (L 9. 1
5) 40,09; 6) 191 T)Jl1—: 8) Eﬂ'4.

20 6

16
30.9. O6uncnire:
1) /25; 2) \/36; 3) /0, 16: 4) \4900;
5) 4/0,04; E}Jﬁi:: 7) 122 8) ali.
o

13




TEMA 7

30.10. Yn npaBuasHA pPIBHICTE:
1) /900 = 30; 2) J1 = -2
3) 40,9 = 0, 3; 4) /0,64 = 0,87

30.11. 3a monomorowo Tabauni kBaaparie ABONM(PPOBHX HATYpPANBHHX 4YH-
cesl abo KANBKYAATOPA 3HAWAITE!

1) +/1296; 2) 4/9409; 3) +/2916; 4) /30, 25,

30.12. 3uaiiniTL 3HAYEHHA BHPA3Y:

1) V64 + /25; z;Jﬁ-M; 3) 24/100 - 144;

1) /81 : ,J0,01; 5) —5./0,64 + 3,9; 6) V5% — 25;

7) V62 + 82 8) 10,25 — 0, 42; 9) \2(0,22 + 0,46).
30.13. 3naiigiTs aHaueHHs BHPAa3y:

1) V49 + /9; 2) V4 - 4/100; 3) 24121 - /81;

4) /64 : ,J0,25:; 5) —5./0,36 + 2, 8; 6) V102 — 82;

7) V32 + 42; 8) /0,32 — 0,09; 9) 1/5(0,42 + 0,64).

30.14. Obuncnirs 3HaYEHHS BHPA3Y:
1) J12 4+ :i, AKImo a = 4: —8: -12:
2)m + n, agkmo m = 0,09, n = 0,07;
3) x + 4yx, axmo x = 49; 121;
4) 3yb — b, axmo b = 1,96; 0,04,
40,15, ObuucniTs 3HAYEHHA BHPA3Y:
1) V16 — b, sakmo b = -9: 15:
2) 2Jm — m, axmo m = 1,69; 0,49.

30.16. Poar’s:xiTh pIBHAHHA:

1) Vx = 2 2) Jx = 0; 3) Vx = -2;
4)Jx -3 =0 5) 2Jx = 8; E}%-..E=E.

30.17. Poap’axkiTE pIBHAHHA:

Dxr=1  2)Jx =-3: 3)vJx -5 =0:; 4) 3Jx = 21

@ 30.18. Yu mae amicT Bupaa:
1)+/12-14 - 132; 2) V20092 — 20082 3) ¥10002 — 100127

30.19. [Ina AKHX 3HAYEHL X MAE 3MICT BHDA3:
5] 1
1) —=; 2) \x2; 3) Vx0; 4) —7

14 . O




Keadpamui kopei. QIUCHI Yucna

D .
40.20. Jlna AKuxX sHaYeHb ly Mae 3MICT BHpas:

1
1) V23 A 75 3) V¥*; 4) V-y?
]
30.21. Posr’sxiTs pIBHAHHA:

1}3H’;+T:D; E}E.J%—ni:ﬂ;

16
3) — = 4. 4y 72x—-5-14 =0,
}Jrvtrﬂ )

40,22, Poap’amxiTs piBHAHHA:

1}%&—3:1}; 2}2E+ﬁ=n;

14
3) = =28; 4Y2Jy2x +7 -6 =0,
) - ) 2+/2x

30.23. [Ina akux 3aHavyeHs @ Mae amicT BHpas:

1) \/-a?; 2) q"—{ﬂ + 3)°; 3) Jal? +1; 4) ;{—ES?

30.24. Poar’axirs pipHsgsHHA:
1}...]"23:—1‘:3: 2]J5+«J’I=3; 3}\(1+J2+JE=EE

30.25. Poag'ssxirs pipmanns: 1) \/2x + 3| = 5; 2)4/9 + Jx = 4.

' Bnpabu gas nobmopenus

4a 3 2
. f— N2
30.26. CopocTiTh BHpas S (a - 2) [{E —9)2 B af 4}

30.27. Poap’a#iTh pIBHAHHA 3 JBOMAa 3MIHHHMH:
1) x2 —6x + 9 + y2=0; 2)lx + 2|+ y? + 2y +1 =0,

Tligzomyimeca qo bubuenna nobozs mamepiany

30.28, [lopaiite y suraaal aspualidoro gpody abo mimazHoro umMcia;

1) 0,3: 2) 0,25: 3) 1,2: 4) 2,5.
30.29. ITogaiite gecarrkoeum apobom:

1 3 1 1

1) =3 2)— 3) 2—; 4) 3—.

}E }4 ) 5 ) |

30.30. 3anuimiTe 3BHYAHHHEHA Api0 Vv BHMIAAl HEeCKIHYeHHOTO JEeCATHKOBOTO
NepioJiHYHOTO Apody:

2 3 T D
1) —: 2) —: 3) —: 4y —.
}3 ]11 }9‘ }ﬁ
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%I XKummeba mamemamuka

30.31. Ilya — cTapornHHEA OAMHNILA MACH, AKA BXXKHBaJacHA B YKpalHl 3 KHA-

H #UX yYaciB 1 a)k [0 BOpOBaKeHHA MeTpHuHOI cHeremu mip. I1 Bm-

.| KOPHCTOBYBAJIH /1A BH3HAYEHHA BpoxkailHocTl abo mij yac 3aroTiBJjal
ClLNbLCHKOTOCHOAAPCHKHUX MPOAYVKTIBE: AJA BAMIpHOBaAHHA 301xmaA, Do-
pOIIIHA, COJIl, Meay TOoIlo. JHAHAITE B IHTEPHETI, CKIIBKOM KlJorpa-
Mam jgopieHioe 1 nya. 3'acyiiTe, CKIIBKH TOHH Kapronil 3ibpana po-
JMHA 31 CBOE]l 3eMeJIbHOL AIIAHKH, AKIO, 34 CJOBAMH HAHCTAPUIOrO
yJeHa poAHHH, Ypo:xan gapronal ckaae 150 nyais?

O Uikabi 3agaui — nomipkyi ograve
30.32. Yn icryiore Takl npocTi 4Hcaa x, y, 2 1 1, ANA AKAX Mae micue piB-
HicTs xyzt +4 = x2 + y2 + 22 + 127

§ 31. MuoxuHa., MMcnoBi MHOXMHM

1. MHOXKMHA Ta 1l eneMeHTH

[ToEATTA MHOMHHEHH € OJHHM 3 OCHOBHHX NOHATHL MaTeMaTHEH. Ilin
NOHATTAM MHOMUKHU OyieMo po3avMITH CYKYIOHiCTE 00’e€KTiB, II0 MAaWTh
CHLNBEHY npHpoay (ado o0'egHAHHX 3a CHOLIBHOK 03HAKOKID), caMmi ob'ekTH
npH OEOMY OVIEMO HASHMBATH eleMERMAMU MHONUHU.

Ja3BHuAll MHOMHHH IO3HAYAKOTE BEJIHKHMH JATHHCEKHMH JIiTepaMH.
Axmo, HANTpHKNIAZ, MHOXKHHA A cKIanaeThea i3 uncen 1, 2, 3, a MHOKHHA
B — 3i apakin (@ i !, To ne sanueyors Tak: A = {1; 2; 3}, B = {{@; !}. Uncaa
1, 2, 3 — eleMEeHTH MHOEHHH A, a 3HaKy (@ 1 ! — eleMeHTH MHOMHHH B.
Toit tharkT, Mo 9Hcao 1 HANEXKHTE MHOMKHHL A, 3aNMHCYIOTH 3a JOIIOMOTOO
B¥e BiIOMOT0O HaM cHMBOJA €, a came: 1 € A. To# darxT, mo uncao 1 He
HAJeXHUTh MHOKHHI B, samucywoTts Tax: 1 € B,

MHOKHHH, KLTBKICTh €1eMeHTIB AKHX MOMHA BHPAZHTH HATVPAJIBHHM
YHCJIOM, HAZHBAKTE CKIHYEHHUMU.

MuoxHHY, AKA He MICTHTH KOJAHOTO eJIeMeHTA, Ha3HBAKTE NOPONHLOIO
MHOMUHOW. |1 mozHAYAKTE cuMBosom &, Tak, HANPHEJAL, NOPOKHBOK

MHOMHHOI0 € MHOMHHA KOPEHIBE PIBHAHHA |:r‘ = —1. Ile MO3KHA 3aNHCATH
TaK: x € &,

MHOKHHEH, KITBKICTH €JIEMEeHTIE AKHX He MOXXHA BHPA3HTH HATVDAJb-
HHM 9HCJIOM 1 AKl He € MOPOKHIMH, HASHBAIOTE HECKIHYEHHUMU.

2. NMigMmHo¥KMHa

AKmo KomeH eJeMeHT MHOKHHH B € elemMeHTOM MHO-
AHHH A, TO KAXKYTh, W0 MHOXHHA B € NiaMHOEHHOW
MHOEHHEHHE A.

danmucyioTs e Tak: B — A, CxemMaTHUHY LnlocTpanin OsOro
(hakTy moJgaHO HA MAIWHKY 31.1. Man. 31.1

16 O




a Keadpamui kopei. QIUCHI Yucna

BHUTGELRM Hexan A =1{1; 2; 3; 4}, B ={1; 2}, C = {4; 5}. Toal muo:xuna B
* € NiIMHOXHHOI MHOXKHHEH A, TobTo B — A. MBEOoxHHEA C He € NiIMHOMKH-

HOM MHOMHHH A, OCKINEKH MHO¥KHHA C MICTHTE €J1eMeéHT — YHCJI0 2, OI0
HE € eJIEMeHTOM MHOMHHH A.

BeaxawTs, 110 NOPOMHA MHOMHHA € NIAMHOMHHOK DYyAb-AKOl MHOMH-
Hi, TobTO & — A.

3. PauioHanbeHi yucna

Hixmi umena 1 apoboBi YHEAA YTBOPHIOTE MHOKHHY PayloHaIbHUY
wucen.

MHO¥MHHEY HATYVDANBHHX YHCEJ] NO3HAYANITH JiTepow N, MHOMHHY IIi-
JIUX YHCeJ — JiTepon Z, MHOMHHY PAIIOHANBEHHUX YHCen — JiTepom .

MoxHA cTRepAEyYBaATH, 0 D € N, % eZ, TelZ (@gQ.

N, Z1iQ ¢ HecRIHUSHHUMH MHOMHHAMH,

. . M
Byas-Ake panioHAJbLHE YHMCAO MOYKHA NOJAATH Y BHIJIANL —, Oe m —

ImijJe YHCao, n — HATYPAJBHE YHCJIO0.

4 | S| —2 -a =1
H == B==2mt H=—ei Hid=mr=—,
i 1 10 5
PanionansH]l ynena MOMHA TAKOXK [HOJATH V BHIVIAAL JeCATKOBOro apoby.

Jlna nroro AOCTATHBO YHCEJNBLHHE JApody nogiiuTH HA HOro 3HAMEHHHK.
Hanpurnapm,

E = 0,375; __5' = —1,25; i = 0,242424... = 0,(24).
g 4 39

B ocraHHBOMY BHOAAKY MH OTPHMAJAH HeCKIHYeHHHMH JeCATHKOBHH IIe-
3 . -9

piogmunnii npid. [{pobu E 1 T TAKOM¥ MOMHA MOJATH V BHI'IANl HeCK1H-

YeHHHUX NecATKOBHX NeploAHYHHX ApodlB, NOMHCABINH NDABODYY AK NeCAT-
KOBl 3HAKH HeCKIHYeHHY KLIBKICTH HVJIB:

3

E = 0,379 = 0,372000...;

_?5 ~— —1525 - —lrgﬁﬂm"-

Orxe,

KOMHEe PAallioHAJBHE YHCA0 MOMKHA NMOJATH ¥ BHIVIAAI HecKIHYeHHOTrO
NecATKOBOTO NepioauYHOoro apobdy.




TEMA 7

Cnpaepxyersca i oDepHEHe TBepP/KeHHA:

KOKHHH HecKiNYeHHHH JecATKOBHH mepiogm4ynwii apid € sanmucoM Jes-
ROTro pﬂﬂiﬂ'ﬂﬂﬂhﬂﬂm THCJIA.

Hanpurnap,

12 6 1 5
11 Eﬂﬂﬂ!l! - 11.2 — — _: ﬂj{a] — _; _l,{lﬁ} = —1_Ill
10 5 3 33
Y npaBMNLHOCTI MX piBHOCTell Jerko nepeKoHaTHCHd, BUKOHABINM Bin-
[IOBIHe JiJeHHH.

4. lppauioHansHi yucna

Ane B MaTeMaTHILl ICHVIOTH MHCIA, AK]l He MOMHA JANMCATH V BHIIALL
m

—, e m — Iiije YHCI0, a4 i — HATYpPAJALHE.
mn

" = m -
Uuena, Aaki He MOKHA IANHCATH ¥ BHIIANI —, e m — IijJe 4YHCIO,
n

a n — HATYPAJAbHEe, HASHBAKTE (pPAyioNAAbBHUMU YUCAAMU.

Ilpedire ip- oaHauae azanepeueHHdA, ToDTO ippayioHanbHi — O03HAYAE
He panioHANLHI.

Hanpuxnan, ippanioHANLHHMH € 4YHCIA T, a.@, —ﬁ romo. Habnuxe-
Hi 3HAYEHHH TAKHX YHCel MOMHA IHAXOAHMTH 3 MNeBHOK TouHicTo (TOO-

TO OKDVIJIeHHMH [0 HNeBHOrO pPO3pAAy) 3a JONOMOIolK KalbKviaTopa abo
KOMII'I0Tepa:

m=3,1415926: J2 = 1,4142135:; 7 = —-2.6457513.

Komxue ippanmionaJsHe YHCI0 MOMKHA MOJATH ¥ BUIVIAAI HeCKIiHYeHHOIO
AeCATKOBOI0 Hemepiogm4uHoro apody.

5. [liAcHI ymucha

Pauionaasni wucaa pazoM 3 IppanioHAJIBHHMH
YHCIAMH YTBOPHIOTE MHOEHHY JilcHUX “wucen. -

e )

MeOoKHHY HiHCHHX YHCeJ IIO3HAYalTh JiTepoio R. [ f,--*'r,a--—fﬁﬂ‘. H|

OCHiILKHA KOMHE HATYpAIbHEe YHCJO € ILIHM YHC- (W) d 1

JoM, TOo MHOMHHa N € nmigMHOXHHON MHOMHHH Z. \ \ “‘-;"_':_“i.-f 3. xl

Anpanoriuso MHOEHHA £ € NDIIMHOKHHOKW MHOMH- - - -__----"f_,_.-f’
HH ), a MHOHHA § — DIIMHOMHHOI MHOMKHHEH R “Ea—
(man, 31.2). Man. 31.2
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Keadpamui kopei. QIUCHI Yucna

D :

IppanioransHl 4YmMcaa, AKL 3anMcaHO ¥V BHIAAAl HECKIHYEHHHX Hene-
PIOAMYHHX AecATKOBHX JApo0lB, NOPIBHIKTE Ml coDOK 3a THMH cCAMHMH
npaBAJIaMH, 10 H CKIHYeHH] JecATKoBl apodn. Hanpuxknag,

V2 > 1,4 (602 ~ 1,41); —JT < -2,6 (60 —JT =~ —2,63).

6. O6yncneHHA 3Ha4YeHb BUPA3iB 3 QINCHAMKM YKUCNaMM

Y sanauax mMpaxKTHYHOrO aMicTty AilicH] yHcna (118 BHKOHAHHA apHpMe-
THYHHX J1H HAJ HUMH) 3aMIHIOIOTE HA 1X HAOIH:KeH]l 3HAYEHHA, OKPYIJeH]
I0 MIeBHOI'O po3pany.

3 1 :
Mpuknan 2. PO (b’ T“ - E ++3 3 TouHiCTIO 00 THCAYHHX.

. Poag’azanna.

S +.:1§+ 3 ~ 2,3562 + 0,3333 + 1,7321 = 4,4218 ~ 4,422,

4

JavBamuMo, U0 AJMA JA0JABAHHA, BIJHIMAHHA, MHOMEHHA, ALJIeHHSA
| mijHeCeHHA 0 CTeneHA AIMCHUX dMcen AIOTh yvcl BIacTHBOCTI Ta obMe-
KeHH#, 10 | AJ# A1 HAJ palloHAJIBHHMH YHCIaMH.

Bupaau, mo MICTATE SMIHHY i 3HAKOM ApHQMeTHYHOI0 KBAAPATHOTO
KOPEeHA, HASHBAKTE iPPAYiOHAABHUMI SUpa3aMU.

e el - MOHATTA 4YMCNa 3'ABWNOCA Oy¥e NasHo. BoHO € ooHMM
A We payie.. 3 HahsaransHilimx NoHsTe Matemariki. MotpeBa y sumipio-
- = ' BaHHAX Ta NigpaxyHkax 3ymMOBWUNa NORBY A0QaTHUX pauio-
HanbHux Yyucen. Came ToOi BUHWKNK | BUKOPWCTOBYBaNWCA HatTypansHi ywcna Ta apobosi
Yucna, Akl poarnagany K BiAHOWEHHA HaTypanbHUX Y1cen.

HacTynHUM eTanoMm Po3BUTKY NOHATTA YMCNa € BBEEeHHA Y NPaKTUKY Bil'EMHUX YACen.
Y NaeHsomy Kutal ul uwcna 3'seunuca y |l 1. go H. e. Tam ymink aonasatv | BigHiMaTi
BiA emHi yucna. Bin'emui yucna tTnymayuni sk Bopr, a gopatHi — Ak mainHo. B Iwgil y Vil cT.
Ui “yMcna cNpUiMan Tak camo, ane LWe W 3Hanu, 8K IX MHOKWTH | ginuTK.

HagHi BaBMNOHAHK We BNU3bKo 4 TMC. POKIB TOMY 3HaNK BIANOBIOL HA 3ANWTaHHA:
a«Akolo mae GyTH cTopoHa KkBaapaTa, wob Aoro nnola aopieHoeana S7». BoHW cknanu
Tabnuui kBanparie Yvcen i KBaapaTHUX KopeHiB. BaBUNOHAHW BUKOPUCTOBYBaNKM A MeTon
nobByBaHHA HaBNUXEHOTD 3HaYEeHHA KBAOPAaTHOMO KOPEeHRA i3 Yuc-
na S, fke He € KBaapaTtoMm HaTypansHoro yucna, CyTts metogy no-
NArana B TOMY, WO YWcno S 3anvcyBany ¥ BUrnaai 8 + b, ae yue-
no b Gyno NocUTL ManuM NOpIBHAHO 3 &, | 3acTocoByBanu cop-

Myny

E=Jﬂ2+b=a+i_

2a1
Hanpuknan, 3a uMmM MeToaoMm:
J102 = V102 12 ~ 10 + —2 = =10,1

MNepesipumo TouHicTe peaynstaty: 10,12 = 102,01.
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O

Takmit metof obyducneHHs HabnKeHoro 3HaYeHHA KBaAPAaTHOM KOPEHR BMKOPWUCTO-
sysascs it y [asHin Mpeuii. Moro getansHo onucae Mepor Anexcandpiticexud (1 c1. 1. 8.).

B enoxy BiopogxeHHs (XV — nod. XVl cT.) eBponeichbkl MareMaTHkl NoaHadanu kKo-
piHb NaTMHCEKMM cnoBomM Radix (KopiHb), NOTIM — ckopoyeHo — nitepo K. Tak 3'ABMBCA
TepMiH «paauKans, AKMM HAIWBAKTEL 3HAK KOpEeHA. 3rofloM ANA NO3HAYEeHHA KOpeHA cTa-
N1 BUKOPWCTOBRYBATK Kpanky, a noTiMm pomOuK. Yepea AeakMid Hac — ywe 3HaK v Ta ropu-
30HTaNLHY PUCKY Hag NigkopeHeBWM BUpazom. 3roaom 3Hak v | pucky Byno ob'eqHaHo,
| CyyqacHi mareMaTikW CTanv BMKOPWCTOBYBATWU 3HAK KBAOPaTHOMD KOpPEHS Y 3BUYHOMY

Ham Barnaqi: «J_ .

() RAki unena YTROPHOKTE MHOXMHY pauioHanbHux yucen? O Hx yvcna yTBOPKTE MHO-

U wuHy dicHux ywcen? O Y eurnaai Akoro apoby moxHa nogatv Gyab-Ake paujoHantHe

i

s Yucno? O AK MOXHa 3anUcaTv KOMHHMA HECKIHYeHHWA OeCATKOBMIA nepiogMyHMA apib?

i

O Hki yucna Ha3MBaKwTh ippauioHansHUMK? O Y AKOMY BMIMAAI MOXHE NONATH KOMHE
ippauioHansHe Yucno?

§ Fosb sxims 3aqaui ma buxonaime Snpabu

31.1. (Vewo.) Un npasunsHO, 10:

1) 5 — HaTypanswHe 4HCIO; 2) -2,1 — uine uyncao;
3) sfﬁ — panioHaJIbHe YHCIO; 4) -g — milcHe YACa0?

31.2. 13 uncen -\E; 0,222...; 52; -2.(4); n; 19; -3.7; 0: —‘\E; —2% BHITHIIITH:

1) HaTypanbsHl YHCIA; 2) mini HeBlJ EMHI 9YHMCTIA;
3) pauionansri Big'emui uyncaa; 4) ippanioraassi uncaa,

31.3. 1a uncen 8; —xﬁ; -3 g; w.l"'ﬁ; 3,(7T)h *fl-i":; -1%; 0; 5,137 eROoUIIiTE:

1) saTypansHl YHcsa; 2) 1mini HegonaTHI YHCHA;
J) panloHanbHI JOAATHI YHCJA; 4) ippanioHaJsHI YHCIHA.

i2| 31.4. IlogafiTe yncno AK BIJHOMIEHHA I1JOro 4YHACJAa 0 HATYPAJBHOTO:

1) 31: 2) -8: 3) 2%; 4) -5,1.

41.5. llopgaitTe unca0 AK BIAHOMIEHHA 11700 YHCIA 10 HATYPAJBHOIO!

1) -21; 2) 10; 3) -3 %; 4) 2,8.

31.6. 3 MHOEHHH 1 E I E E E BHALIITE MIAMHOMHHY:
e 8’93 538 1 T

1) npaBUNLHEUX ApoOIB; 2) HenpaBHMILHUX ApoDiB.
31.7. 3 muoxuan {27; 36; 48; 19; 2; 11} BuginiTe TiAMHOKHHY:
1) napHHUX 4YHCe; 2) HeMAPHUX YHCe.
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Keadpamui kopei. QIUCHI Yucna

D :
. 2 . .
31.8. IlopajiTe umcao 23 V BHITIAJAL HECKIHYeHHOro JAecATKOBOTO JApody
H OKpPYIIaiTE HOrO:
1) no cornx; 2) 10 THCAYHHX,
4 . ;
41.9. IlogafiTe umcno 11 Y BHIVIAJL HeCKIHYEHHOro [IecATKOBOTO JIpody
H OKpyraiTe HOroO:
1) no corTux; 2) 10 THCAYHUX.
31.10. (¥Veno.) YUn npaBnasHO, IIO:
1) 7 ¢ N; 2)10 € Z; 3) 5 e Q; 4) 32 € R;

5)-39¢N; 6)-92¢Q; T7-3,1T¢R; 8)V3eQ:

9) /64 ¢ N: 10) /27 ¢ R: 11]&&3; 12) IEEQ?

31.11. llopieaanTe:
1

1) 1,366 i 1,636; 2) -2,63 i —2,36; 3)-— 1 0;
4)n i 3,2 5) -m i —3,1; 6) 1,7 i 1,(7);
7) 1,41 i —/2; 8) 3 i 1,8: 9}2% i 2,(39).
S1.12. IlopisuaiTe:
1) -2,17 i -2,71; 2)0 i %; 3) 2,(3) i 2,3;
)2 i 1,4; 5) 3 i —1,7; ﬂ}ll—l i 0,(08).

31.13. 3naiigiTs HAOMHXEHe 3HAYCHHA BHpA3y, OKPYIVIHBIIN 3HAYEHHA KO-
peHs J0 COTHX:

1)17 + 2,12 2) 3,18 — /5.

41.14. 3saiaiTh HADMHKeHe 3HAYEHHA BHpa3sy, OKPYIJIHBIIH 3HAYEHHA KO-
PeHdA A0 COTHX:

1) /3 + 4,17; 2) 4,82 —/11.
31.15. Muosxuua A cxnagaerbes 3 Kopenie pieasausa Ox = 7. o ue aza
MHOMHHA?

@ 31.16. Yn npasnnsro, mo A © B, axmo:
1A= {1}, B = {1: 3: 5_};
2) A={A; @}, B={N; 3 1}
3)A=0,B=1{1; 2 3}
4) A = {a; P; 7}, B={a};

2) A — MHOXHHA NPOCTHX 4YHCces], B — MHOMHWHA HATYPAIBHNX YHCEN;

6) A — MHOMHHA IIAUX YHcel, B — MHOMHHA HATYDAITLHHUX 4YHCe],
KPATHHX 4Hcay o7
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O
31,17, Yn npasunsao, mwo C ¢ D, agoo:
NC={; 7}, D=1{1; 5 17} 2)C = {a; 6}, D= {a; 6; B; r};

3)C=1{m; n; I}, D=0 4) C = 4; Of, D = {A; Of?

31.18. PoamicTiTes v nopagky cnagassAa uncaa: 0,11; 0,(1); 0,01; %; é—

41.19. PoamicTiTe vy nopaaky apocranasa gucaa: 0,(2); 0,22; i: l; 0,02.

5

31.20. Yn npasnnsrO, mio:
1) cyMma aBOX MINHUX YHceNn — [ijge YHuCeao;
2) yacTKa ABOX paAlllOHAJBHHX 4HCEeJ — YHCJI0 PalloHANBHE;
3) 6yab-AKe [lile YHCI0 € HATYPAIBHHM;

4) MHOXHHA AliicHHX 4YHCeN CKJIAJAETHCA 3 JOJNATHHX i Big eMHHX
yHcen?

31.21. SanuimiTe TpHM panloHANEHHX YHCAA, 0 MICTATHCA MIX YHCIaAMB

1,55 i 1,(3).
41.22. Banumires gea panioHANLHMX YMCaa, [0 MICTATHCH Mi yHcIaMu
2,333 1 2,(3).
— b |
31.23. Bukopucropywun GopMyny JS=va2+b=a+ > 3HAMAITE
a

CTOPOHY KBAJPATA, ILIOINA AKoro mopisHmwoe: 1) 39 em2; 2) 83 mme,
[lopiHAlTEe BIANOBIAE 13 YHCIOM, 3HAHJIEHHM 3a JONMOMOTOK KAlb-
KVJATOpAa.

31.24. loseniTs, Mo YHCIO JE € ippanioHansHMM,

41.25. JllorenaiTs, mo yHcno \E € IppanloHaAJIEHHM.
) Bripadu gas nobmoperins

31.26. Poar’axiTs pIBHAHHA:

1 6
Dx2-16=0; 2)4x2-9=0; 3)—-x2=0; 4H)—-x%2=0.
) x ) }lﬁ X }25 X

31.27. 3 mier M i N ogHOYacHO Ha3ycTpid OJHH OJHOMY BHIXAJH JBa aB-
TomoDini. BiacrarEs Mix MicTaMH JOPIBHIOE § KM, IIBHIAKOCTL aBTO-
mMobinie — v, 1 v, (v kM/rox). Hepea ¢ rox aBTomobLii ayeTpinnci.

Bupaaire t yepes s, v, 1 v,. O0uHCHITE 3HAYeHHA [, AKOO 8 = 37D KM,
v, = 78 KkM/roa, v, = 72 KM/rog.

Xummeba mamemamuxa

31.28. Opna murapka pyiiaye 25 mr pirtaminy C. Axmo n1oaueEa He KYPHTL,
ajne nepedyBaTHMe YV NpHEMINIeHH], Je KYPATHL 1HINI, NPOTATOM rojH-
HH, TO ANA Hel Ie Bce 0JHO o # caMiil BHKYPHTH 4 IHrapxH.
Crinekn sirtaminy C srparuts Mapuua, akmo nepebfyBaTume B Ta-
KoMy npuMimensi 1,5 roa?
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Keadpamui kopei. QIUCHI Yucna

a Likabi 3agaui — nomipkyii ograve

31.29. [Iga rpaBml mo gepal DepyThE 3 KYIKH HﬂH‘iHI];i Sa MpaBHJaMH I'pH
AO3BONIAECTLCA 38 OJMH Xin ﬁpﬂTH 1, 2, 4, 8, {ﬁ']..",ﬂ;h AKHH CTemiHb
NBIHKH) HHMI‘EII;I‘.B Enrpae TOH, XTO BidbMe OCTAHHIH KaMiHelb. XTO

nepeMose B NI rpl 3a DpaBWJbBHOI cTparerili, AKII0 MOYATKOBa
K1JBKICTh KAMIHI[IB ¥V KVIILl JOPIBHIOBATHME:
1) 2016; 2) 20177

§ 32. ToroxHicTe ( JE}E =a,a = (.
PiBuauHa x°=a
1. Toroxricte (Va)? = a, a > 0

Haranasemo, mo Ansa Beix aHaueHs a = 0 pleHICTE JE = X € IPABHJILHOIO,
AKINO BHKOHYIOThECA OBl yMoBH: 1) x = 0; 2) x° = a. [ligcTaBuBmH B OoCTaH-
HI) PIBHICTH 3aMICTE X HOro samMce y BHrIAAN] JE , OJEP3*HUMO TOTOMHICTE

(Wa)? = a.

Haa Gyap-axoro a = 0 cnpaBamyeTbes TOTOXKHICTE

: 2 *
; DT 2) (—/11)% El[zﬂ‘ﬁ]: 4) [— = ]

- Poze’azanns. 1) 72 =17,

2) (/11)2 = (-1)2 - (J11)2 =111 = 11;

. '

31{%-,!"1*8'] [] {J“}E— 18 = 4,5
4][ J_T (3)2

_9
2 92 4

Bidnosios: 1) T; 2)11; 3)4,5; 4) %.

2. PiBHAHHA x° = a, Oe a - OeRKe Yucno

Poarnanemo pisHaHHA x2 = a, Jle a — JedAKe UHC]O,

Ocrinbky KBaJgpaT YHCIa He MOKe JOpiBHIOBATH Bij'eMHOMY uUHCLY, TO
Koau a < 0, piBHAHEA x° = @ He Mae po3s’A3KiB, N0 MOKHA 3aIHCATH TAK!
x e &.

Arwo a = 0, To eguHuM KopeHeM pieaaHHA x2 = 0 e uncno 0.
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O
fAxmo a > 0, 1o KopeHamMu piBHAHHEA ¥° = a € yncaa va i —va, Cnpasai,

(-J_ )2 = a i (—Ja)? = a. A6u BOeBHHUTHCH, IO PiBHAHHS x2=a, pea >0,
inmux Kopenis He mae, apeprimocs 10 rpadiunoi imrepnperauii fioro poss’s-
aysauudA. [Tobyavemo rpadiku dyaxuii y = x* ra y = a, Ae a = 0 (man. 32.1).

I'padikm neperHyJIMCA ABIYI: ¥V TOYUKAX 3 aDcrpcaMy JE 1 —quE.

T T T T

Ll t=ial [ 11 1relx

CHcTeMaTH3VEMO JaHI PO PO3B A3KH PIBHAHHA X° = @ V BHIIAAL CXEeMH:

x? = a, a — YHCIAO

HAxmo a > 0, To Axmo a = 0, Argmo a < 0,
&= ala, x5 = _.""ﬂ Tox =0 a TO KOPEHIB HEMAaE |
m Poar’sazaTu pipHaHHA:
1) x*=9; 2)x*=-T7; 3)x*=T7 4)(2x+1)*=25,

- Pose'szanni. 1) x, = J9 =3 X, =ndO =8
- 2) piBHsaHHEA He Mae KopeHis, Tobro x € &;

- 3) X, = xﬁ : Xy = —sﬁ . 111 RopeHl € ippaloHAJILHAMH YHCJIAMM;

4) maemMo: 2I+1=«fﬁ abo EJ:+1=—JE;

2x+ 1 =5: 2x + 1 =-5;
r= 2 ==,

Orixe, piBHAHHA Ma€ ABa KopeHi: x, = 2; x, = —3J.
Bidnoside: 1) +3; 2) &:; 3) iﬁ: 4) 2; 3.
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Keadpamui kopei. QIUCHI Yucna

-

(1)) [Ins SKMX 3HaueHb a € NPABUNLHOK PIBHICTL (V2 )2 = a? © Y Mae KOPEeHi piBHSHHS
U x*=a,skwoa<0a=0,a>0,i AKWUO MaE, TO CKINLKKT?

g Fosb sxims 3agaui ma bukonaime bnpabu

32.1. OGunecairs:

2
1

1) (WT)% 2) (+/0)% 3) (v2,9)% 1) [ E] .
32.2. 3HaHAITE 3HAYEHHA BHDA3Y:

1) (V6)% 2) (+/5,3)2
32.3. (Veno.) U mae KopeHl pIBHAHHA:

1) ¥ =D )22 =4T Nx=0; 4) x2=-T7
42.4. Y mae KopeH1 pIBHAHHA:

1) 27 = 25; 2) x* =-107
[.‘2.:] 32.5. 3HalaiTe 3HAYEHHA BHpAa3y:

a
1) (<7)% 2) V11 - y11; 3) [%ﬁ) ; 1) (-2v5)%

E}—EinE*-JE;

32.6. O0gHCaITE:

6) 0,3 - (—/10)%

IH—JHF: E}ﬂ.‘rﬁw{ﬁ;
5)-7T-48-43;  6)0,2- (/5%

32.7. O6uncnirn:

2
1) (/15)% — 3,8; 2) 5[—&] ;

Pl
3}7:[&]; 41%[@}2.

J2.85. 3EaifiTh 3HAYEHHA BHPA3Y:

g o)

2
3) (2T 4) [_1,@] ;

1

7) (ﬁ]ﬂ: 8) {—@T-

2 P
1) 2,7 + (—/13)% zyﬂ[EJ; 3}12:{—&]; 4}%(@}%

32.9. Poar'axKiTh pIBHAHHA:
1) 2% =25:; 2) x* = 0,36;

4) x% = -9; B)x*=11;

3) x* = 121:
4
8) x% = —,
] 9
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32.10.

32.11.

32.13.

32.14.

32.17.

26

Poap’amxkiTE pIBHAHHA:
1) x2 = 49; 2) x2 =0,16;

4) x° = —4: D) x*=0¢

JHAlNITE KOpeHi piBHAHHA:
1) x* - 0,05 = 0,04;

3)x2+ 12 =0:

2. Poap'amxiTs pIBHAHHA:

1) x2 + 0,01 = 0,26:
3) 17 — x2 = 0;

3) x? = 169;
1 9

6) x2 = —.
} 16

2) 24 + x2 = 25;
4;113 = T,
3

2)x2 - 14 = 2;
4) ——x* =5,
) 4

Yu nanexnts rpadixy GyvHELII y = x° TouKa:

2) N(T; N7);
4) T(+/10: 10)?

1) M(~/5; 5)
3) P(—/3; 3);

JHAHJITE CTOPOHY KBaJparTa, IJoLIA AKOro JOplBHKE:

1) 36 cm?; 2) 49 mm?;

32.15. ObuncnaiTe:
1) (~(+5)%)%

2
3) 36 - [—%Jﬁ] —%{EJE}H;

5) (—3+/5)% — 3(\/5)%

y., ODYHCIITE:

1) (7)2)%
= W |
aylﬁ(—i-ﬁj +E(4J§F;

5) (5v/2)2 — 5 - (—/2)%

Poap'a:xiTes piBuaHHA:
1) (x — 2)2 = 36;

E:!
4) (x + 3)* = T; EI(H—E]

2} [y .n 3]3 ==

T 81

25

3) 0,09 m2; 4) — oM

36"
2) (2v5)2 — (5v2)%
2
4) 499,29 + [%Jﬁ] :

2 2
4 |25 3 IB
ﬁ’[‘&: EE] ‘[z -g]-
2) (347)2 — (T/3)%
2
4) /70,56 —{%J-E] :

2 2

219 D (36
E][EJ%] *[‘s &asJ-
4; 3) (x — 1)* = 0;
- 6) (x + 5)2 = -9.




Keadpamui kopei. QIUCHI Yucna

D.
32,18, Poap’axkiTs piBHAHHA:
1) (x + 1)2 = 16; 2) (y — 2)2 = 25; 3) (m + 2)2 = 0;
3 2
— 92 — 9. | [, T
4) (x — 2)* = 3; 51[# lﬂJ 100° 6) (m — 3) 4.

32.19. Hagenits npuknan piBHAHHA BATAALY X° = @, e ¥ — 3MiHHA, @ —
YHCI0, AKEe:

1) mae oauH UinUi KOpiHL:

2) Mae aBa OIMHX KOpeHi;

3) He MAae KOpPEHIE;

4) Mae aBa pAlOHANBHHX KOpeHi;

D) MAE KOpeHl, Ale BOHH HEe € pPalioHAJIbBHHMH.
32.20. Poar’axiTs piBHAHHA:

1 4
't T ; 2) (2x — 3)2 + (2x + 3)% = 20.
6 x—1
42.21. Posg'axirs piBHAHHA:
2o S I 92) (3x + 12 + (3x — 1) = 4,
5 x+2

—Ii-| 32.22. Posp’axiTh piBHAHHA:

DVT+42+22 =8 2)2[x2-5/+3=5.
42.23. 3uaiiniTe KopeHi piBHAHHA:
1) y1+ Va2 + 4 = 2; 2) 2[x? 4| +1 =11
32.24. [Ina Axux 3HadeHs b cnpaBIKyeETLCA PIBHICTH!
1) (Vb)? = —b; 2)(Wb-4)2 =b-4;  3)b(/b)? = b2

32.25. llna AKMX 3HaueHn m piBHaAHHEA mx?® = 1
1) mae aBa KopeHl; 2) Mae OlHH KOplHb; 3) He Mae KopeHIB?

(O) Brpadu grs nobmopens

4x -9 2x
2.26.C i i 1| 22— :
32.26. CopocriTs BHpas [ = ) [ S 2]

1)

32.27. Bigomo, mio 2x — 4y = 1. 3naigiTe 3HaYeHHA BHpaay:

4 By —4x x° — 4y°
b : %) B 3) 2,5x + 5y’

MMigzomyimecs qo bubuenns Hobozo mamepi AAY

32.28. llopipaaliTe 3HAYEHHA BHUpAas3iB:

g 20 25
i'g 1 4' 9' — ] ™
1) B “Y\36 * /36
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o
42.29. 3ranaiTe 3HAYEHHA BHUpPAa3y:
4 3
—2,90| + |38, T ‘==l
1) |-2.5+ 3,7 Elig | =
32.30. CnpoceTtiTe Bupas: 1) ‘ﬁa‘, armo a = 0; 2) ‘Tbl, axmo b < 0,

XKummeba mamemamuxa

J2.31. IlouaTrkoenit poamip genoautry BraagHuml ckaae 20 000 rpa. Yepea
JiBa POKH BHKJANHHMILA 3AaKPHIA JeNo3NT, OTPUMAEBIIN 10 HBOMY KOII-
TH B poamipi 25 088 rpu. da AKO0W BiJICOTKOBOK CTABKOW DyI0 Bij-
KPUTO JEN03uT, AKINO BIACOTKH HAPAXOBYIOTHCH OJMH pa3 HA pPIK Ha
NoTOYHHII paxyHOK (Tak asaHi «BigcoTKu Ha BigcoTxms)?

*3 Uikabi 3agaui — nomipkyi agraue

32.32. (Kuiscoka mamemamuyna oximniada, 1989 p.) lleoe rpagiie no uep-
3l aaliicHIOIOTE X1J1 334 TAKUMU NPABUIAMU: ¥V KJIITHHKAX HeCKiIHYeH-
HOI'O ApPKYILA OMH IpaBelb CTABUTE XPECTHHH, 4 APYIrHi — HYJIHUKH.
Y moxte Apyrui rpaeens rpari Tak, nod nepiui HiKOAHM He aMmir
JATIOBHUTH XPeCcTHKAMH AKHHCH KBajapat 2x27

8 33. BhnacTueocTi apudPMeTHUHOro KBEAAPATHOrO KOpeHs
1. KopiHb 3 gobyTky
IlopieEAEMO 3HAYEHHA BHpa3iB ﬂ 1 -qlq - Jﬁ:
Vi-9=436=6 v1-4/9=2.3=86.

Maemo: /4 -9 = ﬁ . -.fﬁ , TOOTO KOpiHL 3 A00YTHKY ABOX 4YHCce] I0piBHIOE
nodyTKy Ix KopeHiB. Taka BIACTHRICTE COPABIMKYETLCH ANA JOOYTKY DYAL-
AKHUX ABOX HeBig'eMHMX umpce.

(I! Teopema (nmpo KOplHE 3 o0VTKY). Kopias 3 1oOYTKY ABOX HeBiT €M-
HHX YHCeJ TOpIBHIOE ToOYTKY KOpeHIB i3 IHX YHCes, ToOTO AKIIo
a=01ib2=0, T0

=

Hosedenna. Ockinekr a = 0 i b = 0, To Bupasn JE i 'JE MAIOTE 3MICT,
IPHUOMY JE = 0, J.!_r 2 0. Tomy \EJE_} = 0. Kpim Toro,

(Wa -\b)? = (Ja)? - (Jb)? = ab.
Maemo: JE -\Jr:'; 20 1 IHE ; u”E]E = ab, Toxpi 3a osnaueHEAM apudme-
THYHOrO KBazpaTHOro Kopens: vab =+fa -/b. W

Ilopenera TeopeMa NOIIHPIETHCA 1 HA BHOAJNOK, KOJH MHOMHHKIBR Imij
3HAKOM KOpeH#A TpH 1 OLibIIe.
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Keadpamui kopei. QIUCHI Yucna

Hacainok. Kopias 3 no0yTKY HeBil'€eMHHX MHOMXKHHKIE JOPIBHIOE
ao0yTKY KOpeHiB i3 UMX MHOKHHKIB.

Hoasedenna. NopegeMo neil HacHigoK, HANPHKIAN, AJA TPhOX YHCEN
a=0 60, c=0. Maemo:

Jabe = J(ab)e = Jab\e = Ja\bc. m

SJaysaxedua 1. OueBuaHO, 110 BUPA3 'q.l'lﬂb Mae 3MicT 3a YMOBHM, KOJIH
ab = 0, Tobro Konu a 1 b BiAMIHHH] Bijl HYJIA YHCaa, TO e YHCNIA OJHOI'O
3HaKa, 4 3HAYMTL i ToAl, Koam obmaei amiuni a i b Big'emui. ¥V npomy paai

TOTOMHICTE, AKY MH PO3rAAHYAH BHIIe, HaADyBae BUrasagy vab = ~J'—ﬂ . nf—b,
ge —a = 01 —b = 0. Bpaxosywoun obdHIBa BUNANKH, MOXHA 3ANHCATH, 110

m:\(m-ﬁ,ﬂeubEﬂ.

GTEEED 1) 2536 = V25 -4/36 = 5.6 = 30;

- 2)/32.72=.(162)- (36 - 2) =16 - 36 - 4 = /16 /36 - /4 =
-4.6-2 = 48.

HAxmo B piegoCTi Vab = -JE - /b nominsaTH MicIAMH JIBY 1 IpaBy 4acTH-
HH, TO OJepPRHMC TOTOIKHICTD:

Ja -Jb=+Jab,nea>0,b>0.

JoOyToK KOpeHIB 3 HeBLI'¢eMHHMX YHCeJ JOPIBHIOE KOpeHK 3 JoOYTKY
IHX YHCeJ.

QIITED V218 = V2718 = V36 = 6.

2. KopiHb 3 gpoby
PoarnaneMo KBajipaTHMR KOpiHE 3 apoby.

{[ Teopema (npo Kopias 3 pody). Kopias 3 apoly, YHceJsHHK AKOTO

€ HeBiX'eMHHMM, a4 3HAMEHHHK — JOJATHHM, JOPIBHIOC KOPeHIO i3
YHCeALHHKA, MOTIIeHOMY HA KOPIHE 31 3HAMeHHHMEKA, TOOTO AKIIO
a=01b>0,T10

Hoasedenna, Ockinpkn a == 01 b > 0, To BUpasn yJa i «-J"E MAamTh 3MICT

iJEE:G,JE}D. TﬂM}F%EFﬂ.EpiMTum,
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ﬁf _Way _a
Vb ) (b b

2
Maewmo: T =0 i [%J E E. Toni 3a oanaveHHsaM apuimMerHUHOro

E

['ﬂ
KBAJIPATHOTO KOPEeHA: [ . B

6 _Yi8_S5  ppl-P.B
(Npcras s ”J;‘I@‘T' npl-F-L.

daysaxenna 2. Sk 1 B zayeamensl 1 (c. 29), ToTo#HICTE, AKY MH Tilb-
KH 1[0 PO3rJAHYIH, MOMHA 3aIHCATH H TAK:

a _d
J;—m,neub;’fﬂ,biﬂ.

g:-.

el (1
Axmo B piBHOCTI Jg = % NOMIHATH MicoaMH JiBY 1 NpaBy 4YacTHHH,

TO OAepPAHMO TOTOFR HICTh:

LE:E,naa =0,b>=0.

YacTea, uHcelIBHHK fAKOI € KOpeHeM 3 HeBil'eMHOro 4WHceJa, a 3HA-
MEHHHK — KOpeHeM 3 J0JAaTHOT0 YHCIA, JOpiBHIOE KOpPeHIO 13 YACTKH

MHX YHCe.

(e + JRVRE S NS LR TR LR OO

3. KopiHb 3 KBaaparta Ta CTeneHs
Poarnanemo, siKk Jo0yTH KBAJPATHHH KOpPIHL 3 KBAApAaTAa.

{Il Teopema (mpo kopiak 3 KBajgpara). Jdasa Oyas-AKOr0o 3HAYEHHA @
COPABKYETRCA PIBHICTE
va? = |al.

L
Hosedenna. |ﬂ‘ =0 i ‘ﬂ| = a? ana Oyab-AKOro 4, TOMY 38 03HAYEHHAM

ApH(METHYHOrO KBAJAPATHOIO KOPeHA: xl"u_ = [u‘. =
30 - O




Keadpamui kopei. QIUCHI Yucna
D .

1) VT2 =7 = T; 2) J(-8)? =|-3| = 3.

PoarnareMo KBaZipaTHHH KOPIHL 13 CTENeHA.

KT Teopema (npo kopiHe i3 creneHs). Jaa Oyiaes-AKOro 3HAYeHHA 4
i HATYpaAJABHOrO 4YMcaa k conpaBIyeThCH PiBHICTH

Ja = ot}

T —

Hoeedenna. Jazk = J(a*)?. Ba TeOpeMOI0 IIP0 KOPiHL 3 KBajgpaTa, Mae-

MO J{ﬂ*}ﬂ & ]a*l. Orxe, Va2t = ‘u*]. =
ObumcnuTH 1, 74,

1,7 =

1,72 = 2,89.

Cipocsra g WO BT, g <.
* P03’ A3anHA. 1) va'2 = J(a%)? = laﬂ‘ Ockineku a® > 0 gna 6yas-axoro
a, TO |.-1f" = ab. Omxe, Va'* = a¥,

2) Jp® = J(p°) = |p?|. Ocximskm p < 0, 10 p? < 0, a ToMy |p? = -

Orxe, axmo p < 0, To 4 p° = —
Bidnosios: 1) a%; 2) —p°.

bL CdopMmynioiTe | QoBeniTs TeopemMy Npo Kopidb 3 nobyTiy. © Yomy OopieHioe AoGyToK
U kopenia? © CdopmynioiTte | goseaite Teopemy npo KopiHs 3 apoby. © Yomy gopisHioe
» dactka kopexie? O CdopMmynioiTe | QoBefiTe TEOPEMK NPO KOPiHE 3 KBAOpaTa Ta Ko-
~ piHb I3 CTENEHA.

§ Fosb sxims 3agaui ma bukonaume bnpabu

EI 33.1. (¥Verno.) Un npaBuiasHO 00YHCIEHO:

1)f18:9 = /18 -J9 =4 .83 =12 2) izﬂzi?

20 20 25
2. Yu npaBHIBLHO BHKOHAHO 00YHC/IeHHA:

e G [9 _~9
1)+36 -4 =436 -4 =6 4 = 24 2o ===
: 25 ~ V25
@ 33.3. 3nailiniTs saHAUEHHA BHpPA3Y:
1) V25 9; 2) V16 - 900; 3) /0,25 - 1,44;
4) /0,04 - 169; 5)/2,25-0,09-100;  6)+/1,96 - 0,01 -6,25.
O 31
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33.4. ObupecniTe:
1) /36 - 49; 2) 4/100 - 4; 3) /0,49 - 1,69;
4) 4/0,09 - 196; 5) 4/1,44 - 0,16 - 400; 6) /2,89 - 10 000 - 0, 25.

33.5. 3HalAITE 3HAYEHHA KOpPeHA:
’ 121 36
= %) 4{][} 9) 525
n,iﬂ— 5) 1 6) a4t
16 9

4.6, 3ualiniTe 3HAYEHHA KOPEeHHA!

25 289 4 11 19 1
1 1’—; 2 J—; 38) . [—: 4 1’1—; 5 .,||l—; 6 J*ﬂ—.
] 64 ; 900 ) T84 ] 25 ; 81 ) 1

33.7. ObuHCcTITE:

1) 0, 22; 2) J(-0,97%;  3)2y37; 1) -3V9%;

[ ]E
.‘i g
3:3.8. ObuncniTh:

1) J1,72; 2) J(-0,3)2;  3)3/42; 1) -2N72;
2
5) %J{—HJE; 6) -0,134202;  7)-5J(-3)%; 8 :} [%J ;

33.9. IlopafiTe Bupas v BUraAal Jo0OVTEY KOpPEeHI1B:

5)0,5J(-10)%;  6) ——JETE 7 -3JCT2:  8) %

1)v2-T: 2) +J35; 3) J17h: 4) /6 p.
43,10, IlopaiiTe Bupas v BUrAAAl JoDYVTKY KOpeHiB:
1)+/3 . 11; 2) +/15; 3) V19a: 4) /100,

33.11. [logaiiTe BUpas v BUIIAA]L YACTHH KOPEeHIR:

. 2 (f P
1) ./—: 2 - 3).1—; 4) ,|—.
'\ E v 9

33.12. IlopaiiTe BHpaa y BUIIAJLL YACTKH KOpEHIB:

3 1
1) E: 2) 95: 3) \(31:; 4) \E

33.13. OduncHaiTE 3HAYEHHA NOOVTHY:

1) V2 - +/32; 2) /2 - 4/50; 3) /20 - /0, 05;

4) /0,9 - /2, 5; E}J;JE-J%: ﬁ}\waﬁ-\E.

32 . O




Keadpamui kopei. QIUCHI Yucna

D :
S4.14, ODunealiTs 3HaYeHHA N00YTHY:

1) /5 - 4/20; 2) /5 - \[45: 3) /0,02 - \/50:

5 1 [1 11 [1
1) /0,4 - ,J0, 9: E]J;~\E-\E, E}\(; J; V11,

33.15. ObunciTe: 3HAYEHHA YACTKH:

3 Ji5 ) J7,5 % V24 8 V3 5 V8 8 J0,27
a5 Jo.3’ JL.5' J27° J50° J0.75°
G416, ObuueniTh 3HAYECHHA YACTKH:

" V50 - JET i V160 5 V2 " V12 5 YO:18
Nk J0,3° J2.,5° Ji2’ V27’ J1,28°
33.17. 3uaiigits saHaueHHA BUpAa3y:

1) V91, 2) /26 ; 3) /58 ;
4) \J(-2)19; 5) |(=3)'; 6) AJ(-1)12.

S4.18. 3ualiniTe aHAYEHHA BHpA3Y:

1) V10%; 2) V35, 3) 28,
4) \J(=5)*; 5) \J(-1)1°; 6) /(—2)12,

33.19. 3amiHiTh BHpa3 HOMY TOTOMHO PIBHHM:
17
1) Vm?; 2) 44/ p*; 3) -0, 1v/a?; 1) Iz
iy
34.20. 3aMiHITH BHpa3 HOMY TOTOXXHO DIBHHM:
. 7
1) V12 2) —24/b2. 3) %JF; B}

El 33.21. O6uncHiTs:

1) 432 59 9, 2},}15,’13:
64 16 9 Y 13

3) V202 — 162- 4) /0,852 — 0,842,

S33.22. O0uHCcaiTE:

21 73 ; 1 || 12
1) 44— 283 —; G)ajE— o s
) 25 81 ] 36 37

3) /372 — 12¢; 4) /0,252 - 0,242,
33.23. ObuncaiTs:
1) +/90 - 490; 2) /72 - 32:; 3) 4,9 - 32,4;

4) 1,5 -72;  5)\13 -3 . /39; 6) V22 - 14 - \fT7.
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o

3:3.24. O0uncHiTE:

1) +/40 - 640; 2) /45 - 125; 3) /14,4 - 8,1;

4) 1,6 -\00;  5)V17-484-42;  6)63 .18 - 14,
33.25. 3uaiiiTe aHaueHHsa BHpA3Y:

1) /31 - 62 - (-2)5; 2) V210 - 52 — \[(-4)%;

3) v/25%; 1) V9.
3:3.26. O6uncaiTe:

1) V(=2)* - T2 —J(-3)5; 2) /365,
33.27. OduncaiTh, NonepefHbBLO PO3KJABINH IIJJKOPEHEeBHIl BHpa3 Ha IPoOCTi

MHOMHHKH:

1) /12 544; 2) /186 624.
33.28. CopocTtiTs BHpaa:

1) 4/0,36x2, akmo x = 0; 2) Jlﬂlyi, axmo y < 0;

3) —EJ%?, sixcmo p < 0 4) 5x1;

5) v25a°, axmo a = 0: 6) J%cm, armo ¢ < 0.

44.29. CopocTiTh BHpaas:

1) Jﬂ, 49p°, akme p = 0; 2) %mz, axmo m < 0;
3) TA[b%: 4) \J0,01a", sxmo a < 0.

33.30. Cnpocrite Bupaas:
1) V25m?n'? | grmo m < 0;

2) %m“n”, axmo m = 0, n < 0;

3) é:t:y"-.fﬁ-ir‘yﬂ, Agmo y > 0;

34 O




Keadpamui kopei. QIUCHI Yucna

-

34,431, CopocTiTe BHpas:

1) V64a2b®, axmo a > 0;

2) Ebfdﬂﬁb"cm, akmo b <0, e > 0;

8,12
B}JI!"; , AKIMoO 2 < 0;
2

14
4) 3a® b4 axmo b > 0.
a

43.32. Bigomo, mo x < 0, y < 0. Iloaaire BHpaaz:

1) /7Txy v eurnani 1o6yTEY KOpeHiB;

2x
2) ﬂ YV BHI'JIAN] YACTKH KOPEeHIB.

33.33. Copocrirs Bupaa:

1) y(x — y)?, axmo x > y;

2) -.f{m - n)?, agmo m < n:

3) vx2 — 10x + 25, akmo x > 5;

4) 14"36 ~12a + a®, grmo a < 6:

25
8) (x + 2 2 > —2:
) (x + )I2+4:4:+4 AKINO X :
6)(a-»5 Akmo a < b.
i }‘J zumbﬂ‘ B

J4.44. CopoeriTh BHpas:

1) |J/(m - 2)2. srmo m > 2:

2) -Jpz +8p + 16, armo p < —4;

3 51 X > B

) (a — ]J —lﬂu+25 AKIIO a

4) {IHI}J 2 AKImIo x < 1
x2 _2x +1 :

33.35. CupocriTs BHpaa:

1) y&/3 57 + (4B - 1)2;

2) Y8 - V1) + (2 - JT);

35
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3) Y21 - 5)* — {(+21 - 4)?; 4) 7 + 443.

44,36, CopocTiTh BRHpas:

11@’5 —JE)E—JEJE_—HF; 2) /3 - 2/3.

Brpabu gas nobmopenns

33.37. PosknagiTs MHOTOYJIEH HA MHOMHHKH:
1) 2x2y? — 8xy, 2) 4942 — 36:
3) 36m*n + 2Tm?2n5, 4) %mﬂ — nt,

33.38. CxoporiTe api6:
m? — 4 a® +10a + 25 x? - 25 x% —4x + 4

1) — ¥ 2 . 3 g 4

]ﬁ+3m ) 4a + 20 }IE'—lﬂI-i-Eﬁ ) x3-8
33.39. [JoeeniTes TOTOMHICTE

[ a 2a ] a—B_+ 12a T

a—-6 a2-12a+36) 36-a2 a-6 '

33.40. Mobyayiite rpadix dysruii y = 8x + Vx2, axmo x < 0.

TMigzomyiimecs qgo bubuenna nobozo mamepiany

33.41. PoaknajiiTe HA NPOCTI MHOMHHUKH 4HCIO:

1) 18: 2) 72: 3) 175: 4) 448.
33.42. CopocriTh BHpaa:
1) 2a + 3a; 2) Th - b; 3)bom +m—Tm.

33.43. [lopajiTe BHpas v BHIVIANI MHOTOYWJIEHA:
1) a(3a — 4); 2) (b — 3Ub + 2).

@ Kummeba mamemamuka

J3.44. 1) Ilig yac unmimenHAa 3yDIiBE MM YACTO KO-
PHUCTYEMOCHA IMOCTIHHHM [OTOKOM BOAH
3 KpaHa 3aMicThk Toro, mob HabpaTn Boay
B IHAMBIAVaAaeHHH craxkaH. lle npuaeo-
AUTE 10 MAPHKUX BHTpAaT Malixxe 4 1 eoan
moXEUauHY, CKINLEKH JITPIB BOAH MOKe
3a0IMANMTH 34 TH¥JeHs pojuHa 3 4 ocid,
AKIO BCl BOHM 4YHCTATH 3y0M ABIYl HA
JleHb NpoTAroM 3 XBHAHHT
2) IIpoexmua diaavhicms. [lisuaitreca tapud Ha 1 M2 Bogn v Bamiiii
MicnesocTl, OOMHCTITEH, CKLALBKH KOIITIB MOMe 3a0lIaAMHTH TAKA po-
JHHA TPOTATOM MicAIA 3a YMOBH NPABHJILHOIO BHKOPHCTAHHA BOIH
g 9ac YHIineHHa aydls.
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Keadpamui kopei. QIUCHI Yucna

a Likabi 3agaui — nomipkyii ograve

33.49. (Boexiwine HezarewHe ouinweanui, 2012 p.) barekn pazoM 13 ABOoMa
mitemH, Hcero (4 pokn) Ta Tapacom (7 pokis), 30HpalOTECA MPOBECTH
Bl’-[]ii,[l;ﬂ'ﬂﬁ AeHb y TApKy ﬂTpHEIIiﬂHi_B Barskn AO3BONAIOTH KOMHIH
AWUTHHI BiABLIATH He DiAbIIe HIXK TPH ATPAKIIOHH 1 KOMKHHH ATpaKILl-
OH — JIHIIEe 10 ofHOMY pasy. Bigomo, mpo Ha arpﬂRmuHH s EnexTpiaHi
MamuHEH* 1 <«Becenl ripen» JonycKalOThH JHINE JiTed crapme 6 po-
kie. Ha <llaporoankes Tapac me miae. [lna rigpiayBaHeA OVAL-AKOTO
aTpakiioHy NoTpidHO KYOHTH KEBHUTOK AJA KOMHOI aguTHHHR. CropHCc-
TABIIHCL TADIHIEW, BH3HAYTE MAKCUMAALHY CYMY KOIITIE (Vv Ir'pH),
AKY BHTPATATE DATEKM HA NpHADAHHA KBHTHIE IJA JITeH.

Haasa BapricTs KBHTEA
ATpaKIIOHY A O HIE] TUTHHH, TPH

« Becenl ripkms 17
«[lapoBoanK» 16
s EnexTpiuHi MAIIMEKN » 20
«Kapvcenss 12
sBatyrs 15
o [lnrava pabonosnas =

«Jlebem» 13

§ 34. ToroxHi nepeTeopeHHn BUpasiB.,
WO MICTATL KBAAPATHI KOpeHi

Poarnanemo, fAiKl TOTOXHI NepeTBOPEHHA MOXKHA BHKOHVBATH 3 1ppaiii-
OHAJIBHHMH BHpa3aMH.

1. BuHeceHHs MHOMHMKA 3-Mi4 3HaKa KopeHs

CropHcTAEMOCA TEOPEMOK NP0 KOPIHE 3 J00YTKY AJNA NepeTEOPEeHHA BH-

paay +/12:
V12 =4.3 =4 -3 = 243.

KamxyTs, 1m0 MHOKHHE BHHECHH 3-MiJ 3HAKA KopeHA. ¥ ILOMYy pasl
3-IiJ]1 3HAKA KOPeHA BUHECIHM MHOMHHE 2.

P GUTHENE N BunecTH MHOMHHME 3-11iJ1 3HAKA Kopeus y supasi Jx!l.
« Pose'asanna. Ilogamo pupas x'! y surnazni pobyrky x'? - x, vy akomy x1¢
. € CTeneHeM 3 napHuM noxazauxom. Toni

xo -,E ;

Vall = fx10 . x = x10 . fx = J(x®)2 - Jx =




TEMA 7
O

Bupas +x!! mae amict, akmpo x = 0, 6o akmo x < 0, To & x!! < 0.
- Ockinskn x = 0, To x° 2 0. Tomy ‘.1:5‘ = x4,

Orke, yxll = x54x.

Bidnosidv: x3\x.

2. BHeceHHA MHOXHMKA NiA 3HAK KOPEeHSA

Poarnssemo ToToMHe nepersopeHHs, obepHeHe 1o nonepejpasoro. Cro-
PHCTAEMOCH NPABUJIOM MHOMEHHSA KOpPEeHIB:

243 = 2% - /3 = /2 -3 = J12.

KaxyTh, 10 MHOKHHEK BHECJAH il 3HAK KopeHA. ¥ ULOMY pasal mifg
3HAK KOpeHA BHeCIH MHOMKHHK 2.

JayBasKHMO, II[0 MOiJ 3HAK KOpPEHHA MOMHA BHOCHTH JHINE IOJATHHM
MHOEHHE.

BrecTnn MHOMHUK nij 3HaK KopeHdA: 1) 2-\.1"'_ 2) mw‘rf_l.

* Poaa’szaHHA.

"1)-28=-1-283=-1-422.B=-1-y4.8=-1-41.3 = /12,

. 2) Muoxeaug m moxxe HabyepaTH OyAb-SKHX 3HAYeHbL (OVTH HOJATHHM,
HyneM abo eig emHum). ToMy cal poarafaHyTH JBA BHNATKH:

axkmo m = 0, To mf5 = ‘m‘ﬁ = Nm? -5 = \bm?;
armo m < 0, To mv""= —\m\-fﬁ= —fme --.rr= —bm?2,

Bidnoside: 1) —J12:

2)om2, akmo m = 0; —«/bmZ, axmo m < 0.

3. JopaeaHHA, BiAHIMAHHA, MHOMEHHA, OINeHHSA
Ta NigHeceHHA OO0 CTeneHs ippauioHanbHUX BMpasie

BuropucTOBYHOUH BIACTHBOCTI MHOMEHHSA 1 AleHHA KOPeHIiB, MOMKHA BH-
KOHYBATH apH{MeTHYH] A1l HAJ BHPAZAMH, [0 MICTATL KBAAPATHI KOpeHl.

m 1) 543 - T4/2 = 356
- 2) Ta - (-3V6) = -216a;

A% L e —
3}8-4’_.44'__4& 5 -2/80=2.3=6;

BHEOPDHUCTOBYIOUH TOTOMHICTE (JE}E = a, Ae a = 0, ippauniosanasHi Bupa-
31 MOMHA NITHOCHTH J0 CTENeHH.

1) (-5v2)% = (-5)* - (V2)* = 25 - 2 = 50;
- 2) (Va)* = WayVa = ava.
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Keadpamui kopei. QIUCHI Yucna

D :
Poarnanemo, Koan KBaJApaTHI KOPeH]I MOMKHA J0JABATH.

m CnpocTuTn BHpas 52 + SJ&

Pﬂ.iﬂ H3IAdHHA. ,HﬂﬂE.EHH MICTATE COLILHHH MHOXHHK "ul . BuneceMmo ioro

3a AYHKHN TA BHKOHAEMO 110 B AYKHaX!: E-ql‘r_ + 3#@ u"_ 2(0+3) = u'r_
dazeHuaii poas’A3aHHA 3ANHCYIOTE KOPOTIIe:

52 + 342 = 84/2.

3avBayKHuMO, [0 BHPA3H 542 i 342 Y NLOMY OPHKJIAAI HA3SHBAKWTE nodif-
HuMu paduxanamu (3a aHATOTIEW A0 NOAIOHMX AONAHKIB) 1 A0AAXOTH 3a
OpaBUJIOM 3BeJleHHA MOAIOHHX JOJAAHKIB.

Cnpocturn Bupas +12a + 48a — /27a.

Pﬂﬂﬂ AIAHHA. ¥ RO¥HOMY 3 HONAHKIB BHHeCeMO MHOMHHK 3-II1J 3HAKA
- RKOpeHdA, OTPHMAEMO CYMY noaloHHx I]E,D,HI{.EJ'LIB

V12a ++/48a — \/2Ta = J4-3a + /16 -3a — /9 - 3a =
= 23a + 4+/3a - 3V3a = 3\3a.
Bidnosgidw: EJﬂ_ﬂ.

CopoectnTi BHpas:

C 1) VT + 2J3)WT - 248); 2) (245 - /3)2 + V/15.

© Pozg'aaanna. Momxemo zacTocyBaTH (GOPMYJIH CKOPOYEHOTO MHOMKEHHA.

1) (N7 + 2VB)T - 2/3) = (NT)* —(2J3)° = 7-4 -3 = —5;
2) (2456 - V3)2 + V15 = ((2v5)2 - 2- 25 - /3 + (+/3)2) + /15 =
—4.5- 415 + 3 ++/15 = 23 — 3./15.

Bidnosids: 1) —5; 2) 28 — 3./15.

4. Cropo4yeHHA gpobie

IHNIOELR: NS CropoTrnTH apib:
_

ﬂ“ = -J_ V2

Y T 3-+3 "

. Poze'azanHa. 1} Bpaxyeaemm, mo 7 = {-.E )¢, uHCceABHHRK Jpody mogamMo
j YV BHTAAA] piaHHI] KBagpaTtie. MaTtumenmo:

a’-7 -G _@-Na+¥1) _ =
a-J71 a-+T a-~T

2) Bpaxysasmm, mio -JE = JE -J_ , 8 & = [«J’E}E, YV YHCEeJBLHHKY H 3HaMeH-
HHKV BHHECeMO 3a AVXKH cOineHHIH MHOMHEHK. MaTuMmemMmo:

J6 -2 23-2 2B -1 Jﬁzﬁ
3-V3 (3)2-43 B3(3-1) '

Bidnoaidw: 1) a +T: 2) E
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5. 3BinbHEHHA Big ippauUioHaNnbHOCTI B 3HAMEHHUKY Apoby

a
[lepersopurn Api6 & rak, mob pig He MicTHB KOpena B aHa-
- MEHHHKY,

Poss’asannsa. Bpaxosyiwoun, mo [J-E'_h ) = 5, NOCTATHBO YHMCeJLHHMEK 1 3HA-
. MEHHUK Apo0y NOMHOMHTH HA -\JE:

a afs a'p ah

B s (B)E 5

(

Bidnosgiob: —.

Y raxoMy pasi KamyTb, U0 MU 3eiabruaucs 8id ippauionaasnoemi (abo
noabyaucsa ippayionanrsHocmi) 8 aHaMeHHuky dpody.

IHUTOENR DN SBITBHATHCA Bl ippamioHAJBHOCTI B 3HAMEeHHHKY JIpody
: 2

AT =1
. Poag'azanna. [loMHOXHMO YHCEeNbHHK 1 3HAMEHHHK JApoby Ha +7 + 1,

mod v 3HAMeHHHKY OTPHMATH (DOPMYJIY CKOPOYEeHOr0 MHOMEeHHA pisHnni
JOBOX BHpAa3iB HA IX cymy:

2 27 + 1) =2{ﬁ+11:2{ﬁ+1}=
V-1 (T-DAT+1) (2-12 7-1
=2{J’F+1}=J’f+1

6 g

ﬁ+1
3 "

Bidnosids:

SAYBAMHMO, 110 BMpPA3 ‘-.E + 1 HaZWMBAKWTE CNPANEHUM A0 BHpPA3y «-.ﬁ —~ L
¥Yaaranl Axmo y ¢GopMyJsax CKOPOYEHOI'0 MHOMEHHA pes3yibTaToOM MHO-
MEeHHA NVAHOK, [0 MICTATE PAJAHNKANH, € PalioHAJNLHHA BHUpas, TO BApPa3H

B VM KAX HASHBAKTL 830EMHO cnpaxeHumu. Taxr, J7T =117 +1 - Baaem-
HO CIIpAXKEeH] BHpasH.

BaaemMHO cnps:KeHHMMH TAKO:K € BHpPasH ‘J'_ — -a.:'r!_? | w.l'rﬁ_: - 4’5, SJE ¥ *»E
i 32 - JE TOILO.

(1)) Ha npuknagi eupasy v4m noKkaxits, SK MOKHA BUHECTH MHOMHMK 3-NiA 3HaKa Kope-

Y HA. O Ha npuknagi aobyTky SJ;_J NOKaXITL, AK MOXHa BHECTHM MHOXHMK Nig 3HaK Ko-
peHa. O Haeenite npuknagw nogibHux pagukanie. © 3a AKMM NpasMnom MOXHa
nonaeaty (BigHiMaTtK) nonibHi pagukann? O Ha AkMA MHOMHUK Tpeba NOMHOMWTH YM-
CenbHMK | aHaMeHHMK, Wob 3BiNbHMTWMCA BiA ippauioHanbHOCTI B 3HAMEHHMKY Apoby:

2 5
: ? O HaeegiTe NpUKNaau B3AEMHO CNPFKEHUX BUpa3iB.
JT' va +1

A B a g 2
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s Posb sxims 3agaui ma Buxonaime bnpabu

(2]

34.2

34.3.

34.4.

a4.0.

34.1. (¥eno.) Burkounaiire fii:

1) 542 + 44/2; 2) V3 -2J3; 3)3J7T +4T;  4) 25 - 4[5.
. BukonanTe aii:
D71 +211;  2)5V2-342; 3)V3+643;  4)3J7 - /1.
IlopatiTe v BUrNAAl KOPEeHA!
7 V13
IJE-JE_J-; 2) == Emﬁ-w'{ﬁ_; —,
IMogaiiTe v BUrnaAl KOpeHA:
V2 J17
1) V34T; ) D d? 3) \5+/a; Y
) ) A3 ) ) T
34.5. BuneciTe MHOKHHK 3-IIiJ] 3HAKA KODEHA:
1) V8; 2) J63: 3) v250: 4) \/363;
5) V3¢ - 19; 6) V2! - T 7) V62 . 73, 8) v/5% - 25,
BuHeciTs MHOMHHWEK 3-I11J] 3HAKA KODeHA:
1) v/20; 2) \/50; 3) V27; 1) 192;
5) V52 - 17; 6) V31 - 2; 7) T2 - 28, 8) V3% - 53,
. BHHECITE MHOMHHMK 3-111J] 3HAKA KOPEeHHA 1 CHPOCTITH OTPHMAHNIN BUpPAas:
1) %Jz—s; 2) ——Jﬁnﬂ 3) 1, 2./75; 4) —1,25+/48.
. BuHeCITE MHOMHHEK 3-:11,:;. agHAKA KOpeHHA 1 CIPOCTITE OTPHMAHHI BHpa3:
1) 0,5y44; 2) -—«..I'IE 3) 0,7+/300; 4) -1,5v112.
. BHeciThE MHOMHHK NiJ 3HAK KOpPeHA:
1) 3V2; 2) 75 3) —2v3; 1) —5410;
5) 103/m: 6) %«JE:; 7) -0,1:/10a: 8) T,ﬁ%r:.
44.10. BraeciTh MHOMHHEK MiJ] 3HAK KOpeHd:
1) 4+/3: 2) 24/11; 3) -3+/5; 4) -T/2;
5) 547 6) %JIEI; 7) -0, 2J10¢; 8) ﬁJé "

34.11. CnpocTite BMpas:

1) v25x + +/49x — +/36x:
3) «/8Ba + %\Jgﬂﬂu —+/80a;

EiJl_E-JEE+Jfﬁ:
4) \f3m - Jp + \12m.
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34.12.

34.13.

S34.14,

34.15.

34.16.

34.17.

34.18.

34.19.

a4.20).

34.21.

42

CnopocTiTe BHpas: ’
1) ¥100a + +64a —/121a; 2) V48 — /27 + +[75;

3) V55 % /205 + V5000 4)\7a + b + V63,
BuroraiiTe MHEHO:HEHHA:

1) V2(+/8 —\/72); 2) (243 — V27 + J48)3;

3) (2 +/3)(1 - \/3); 4) (3 - 5)(1 + v/5).

BuronaiiTe MHOMKEHHHA:

1) V5(+/5 + /20); 2) (5v/2 — /18 + \BO)W2;

3) (1 —2)(3 + V2); 4) (2 + JDa - 7).

ChopocTiTh BHpa3s, BHKOPHCTOBYIOYH (DOPMYIH CKOPOYEHOID MHOKEeHHA:
1) (V11 + JT)V11 - T); 2) (2-/3)(2 + V3);

3) (23 - V5)(2v3 + V5); 4) 2 +V7)2 - 9;

5) (v/2 — V/3)? + 2/6; 6) (v/3 —4/27)2

CnpocTiTs BHpa3, BHKOPHCTOBYIOUYH (POPMYIH CKOPOYEHOrO MHOGKEeHHA!
1) (/19 + v3)(/19 — 3); 2) (3 - /2)(3 + V2);

3) (4v3 — \19)(44/3 + V/19); 4) (V8 - 5)? - 8;

5) (v/5 ++/2)2 — 2V10; 6) (V50 —/2)2.

Pﬂ:]]{:ﬂﬂﬂi'l'h HA MHOGEHWKH, BHKODHCTORYVIOUH (DOPMVIY PI3HHIII KBa-
IpaTiB:

1) x* - 3 2) 17 — a?

3) 4a® - 5; 4)1- 2x%

a)a-—9, mea =2 0; 6)b—c,neb=20,ec20.

PoaknagiTh HA MHOKHHKH, BHKOPHCTOBYIOUH (hopMyIy piaHHII KBa-
OpaTiB:
1)5 — x& 2)9m?2 —-T; 3) 16 — 3b%; 4)b - 2, ne b = 0.

CropoTiTh Apib:

e N 5. J_ 3]*'@‘5 4}2~J§+3
x+5' 19 - a’ Jz 53

EHupuTi'rh npio:
uﬂ 5+ ‘Jr- J“ 5+ 5 TJ2 -2
&= J‘ Vb J5 V3

[lozbyaeTeca ippanioHANBHOCTL V 3HAMEHHHKY aApoby:

2 10 m 6
1) Ei 2) Er 3) ﬁ! 4) m'




Keadpamui kopei. QIUCHI Yucna

D .
44,22, 3BlABHITECA BIJ IppanioHAJLHOCTI ¥V 3HAMEHHHKY Apody:

3 9 a 8
1) E: 2) UE; 3) E: 1) 3"
E 34.23. BuHeciTh MHOKHHK 3-IIJ] 3HAKA KOpeHH:
1) V13m2, sixmo m = 0; 2) J/b?:
3) J7a®, armo a < 0; 4) J16x7.
34.24. BuHeciTh MHOKHHK 3-I1iJ] 3HAKA KOPeHA:

1) V11x? gxmo x = 0; 2) Ve

3) \/2p'?, armo p < 0; 4) Jﬁﬁm” :
34.25. BreciTh MHOHHK O 3HAK KODEHH:
1) a2, armo a = 0; 2) bEJE, armo b < 0;
3) E:-\E; 4) x3+/—-x,
44,26, BHeciTh MHOMHEE II1J 3HAK KOpeHd:
1) hs.!ﬁ. axmo b = 0; 2) E”J’F. akmo ¢ < 0;
5
3) xE.J;—; 4) y/-y.

34.27. CnpocriTs BHpas:

1) (/2 - 345)2 + /360,
2) (372 + 74/3)2 — J150;
3) (243 — 34/2)2 — (24/3 — 34/2)(24/3 + 3./2).

34.28. PozxkaaniTe HA MHOMKHHKHW,

1) Va - v/3a; 2) \Tp + \J4p; 3) V21 + 7;
1) /6 —/10; 5) 2Jm — \6m; 6) v5x — V10x.
34.29. PoagnaagiTh HA MHOKHHKH:
1) \/p +2p; 2) V42 — /6; 3) 3va + /6a.
34.30. CropoTite npib:
}::.'+E~J'_ 2}a+ﬁﬁﬁ+9b. «J_ 5
x — 36 a-9% ' P T
44.31. CropoTiTe Apib:
1y 8-25 2y £ 4f(+4y " 11 + /22
a—5Ja’ x — 4y N22 +2°

34.32. 3BinBHITECA BlJ 1ppanioHANBHOCT] V 3HAMEHHHKY JIpo0y:

15 2 1
V-1 VAT V3 -233
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4433, lloabyawTeca ippanioHalLHOCT] ¥V 3BHAMEHHHMKY Apo0y:
10 3 1
1 ; 2 - 3 :
}33+1 ) 15 —+/3 }5«_,1'2-255

E] 34.34. O6uncaiTs:

1) (V3 -5 — /3 + v5)% e

11 +2v30 11 - 243
g8t o2 (8]

34.35. 3HalITE:

2, 3 + 3 .
) (V7 + 43 + 7 - 43 10 _3A1 10+ 8AT
Ji+y8 -8 1445 B
V-6 T +6 4}[1—«!—] [nr]

34.36. O0uHCcHiTE 3HAYEHHA BHPA3V:

5 2 .2 2 - 2
+6 s osvis " Jas+ Vi’

BiATAK Ail3HAETecA, CKIIBKH pasis hyrdoaicT Arapii lllepuerko Dye
BOoJIOgapeM KyOKa YKpalHH v ckaaal komasan < /Insamos» (Kuis).

34.37. CopocriTe BHpaas:

a.r"_+1 1 _ a+b EJE
mq'r_+m+u"'_ u"r_' «..l"ﬂh b «fﬂ—«.i'r_

3) "Jr— 'JH J“ ‘[: 1) a+b " JE
Jx+y Jx ) \x 2Jab +2a  Ja +b’
O) Bripadu grs nobmopenns
34.38. O6uucmiTk:
2164 B18 4% .16 2% .138
T %) o1’ Vem: Ve
2
34.39. Poap's:ITE pIBHAHHA ol . = 2% >
x x-1 x%2-x

34.40. Tosenits, mo auauenns supazy v10n — 3, ge n € N, e moxe Gyru
HATYPAJBHHM YHCIOM,

H Migzomyiimecs qo bubuenns nobozo mamepiany

34.41. ITobyayiiTe rpadik dyermii y = x%, ge x = 0. Axow Oyge obaacTsb
3HAYEHE Iiel hvHKIII?

A4 O




Keadpamui kopei. QIUCHI Yucna

D "
34.42. Bukopucroeyrwoun rpadik dvernil ¥y = 2x, sHadgiTh:
1) amauenHs y, wo eignosigae x = —-3; x = 1;
2) aHaYeHHA X, 0 BiamoBimae y = -2; y = 6;
3) JiBA 3HAYEHHHA X, AJA AKHX 3HadYeHHA (pvHKIUIL Olakiie 3a 3; MeH-
ure gig 3.

Kummeba mamemamuka

34.43. ByjigensHa komMnaniz xoue npuabaru 75 kybomerpie ninoberony
B OHOI'O 3 TpLOX nocrauansHUKiB. IliHM Ta yMOBM JOCTABKH HaBe-
aero B tabanui. Crinexkn xomrysaruMe Hadbinsin gemesuil BapianT

MOKYIITKHT
Hocra- | llima mino6aoxy | Bapricrs C i
YA NEHHE (rpa 3a 1 M%) | mocraBkm :
(rpu) Fam
A 1325 2200 Hemae
| Ilna aaMoOBIeHE TDOHAL
b 1350 3000 7D THC. 'DH A0CTABKA
DeaKollITOBHA
B 1330 2000 Jna szamoeneds wig 80 M@
AoCTaBKA DEaKOIITOBHA

a Uikabi 3agaui — nomipkyi ogHave

34.44. (llepwa mixnHapodHa mamemamuuua orimniada wrxoaapia, 1959 p.)
Hoeepits, mo ana OyAL-AKOro HATYVPAJBHOIO 3HAa4YeHHHA n apib

21n + 4
14n + 3

€ HECKOPOTHHM.

§ 35. Dyukuiny = Vx, il rpadik | B1aCTUBOCTI
1. Dyukuia y = Jx, i rpadik

m Hexait S ecm? — moma KsajpaTta, d cM — A0BMXKHHA HOro cTO-
» poHH. OCKLIBKH S = a?, To 3aNeHICTE JOBMHHH CTODOHH d KBAJPATA BiJI
HOro II0Ini S MOXKHA 3aJaTH (QOopMYVIION

a =+S.

Poarnanemo ¢vHEII®ND y = -q"E OueBngHO, 10 3MiIHHA X HaDyBae JHIne
HEBLJ EMHHX 3Ha4YeHb, TobTO x = (.

Craagemo TabaHII0 3HaYeHb (DVHKIIL ¥ = \E ILN1A KLIBKOX 3HAYEHB ap-
rymMeHTy:

x 0

0,25

2,25

6,25

9

y | O

0,5

1,5

2,9

3
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Iloanauumo 1l TOYKH HA KOOpPAMHATHIN muomuHl (Man. 35.1). dAxrbn Ha
il caMiii NIOMIMHI MH no3HaYnaM O OlabMIY KIIBKICTHE TOYOK, KOOpAHMHA-

TH AKHX 3aJ10BOJILHAKTE PIBHAHHA U = ﬂ, a4 NOTIM CHOJYYMIM IX ILIAB-
HOMI0 JiHi€w, To oTpuMany O rpadik GyHKOIL Y = Jx (Man. 35.2).

I'padikom niel pyvuKNOil € rinka napabonn.

@
=1

I NEEEENEIFEE AN RE AN 3

(IITED Tobyaysaru rpadix dymxuil

—2x, akmo x < 0,
y=¢-f§, armo 0 = x < 4,

o)
—, AKIOIO X > 4,
L

- Bidnoeide: rpadik sobpaxeno Ha ManoHky 35.3.

\
3..”.




Keadpamui kopei. QIUCHI Yucna

2. BnactusocTi dyHKUI Y = Jx

YaaranwHuMo saracmusoemi ¢pynryii iy = ~.E :

1. OonacTio BH3HAYeHAA (DYyHKII] € MHOKHHA BCIX HEeBII EMHHX YHCEJ:
x = 0.

2. ObaacTio 3mavens (hyHrEmil € MHOEHHA BCIX HeBiA'€eMHMX wHCel:
y = 0.

3. I'padix dyuxuii — rinka napaboam, mo Buxoauts 3 Touxwn (0; 0),
ycl IHml TOYKH rpadika Jexkarts Y nepmiii KOODAHHATHIH 4BepTi.

4, Binpmomy 3HAYEHHI) APTYMEHTY BIINOBiAaAe Olasme 3IHAYEHHSA

thyHKWIIL,

OcTaHHA BJAACTHBICTE Jlae 3MOU'Y nopisHosamu 3HaAYCHHA supasis, Wo
Micmamb Kopeui.

m [lopipraTH YHCHa:
‘DV1Z i V11, 2)7 0 4B60;  3)5V2 i 443
- Pose’asanns. 1) Ockinekn 12 > 11, 10 412 > V/11.

E]T—ﬁ a 49 < 50, mmyriﬁ D"I"}E'E,T{r

3) BHecemo MHOXHHK B 000X BHpasax Iij 3HAK KOpeHA:
5vZ = 25 -2 = \50; 443 = V16 - 3 = Va8,
Ockinsen 50 > 48, ToO -ql"_ «J‘_-E. A TOMY 5{ b 4~,1"'_.

3. BukopucTaHHg rpagika QyHKUI Y = Jx
nig 4ac po3e'A3yBaHHA PIBHAHb

OO ELES Poss'asaTH rpadidHo piBHAHHA Eﬁ = 14 - .

. Poae’azanna, OCKINIBKN MW NOKH 110 He BMiemo Dyayeati rpagir pyHK-
mil iy = 5-r X, TO moginuMo oDHABlL YACTHHH PIBHAHHA Ha 4nHciao 2. Onep-
" MHUMO piBHAHHHA: -JE = 2,8 -0,2x.
[Iobyayvemo rpadikn pyHEUIR y = w.E 1y =2,8-0,2x B oHIH cHCTeMI
. KoopauHar (man., 35.4). 'padikn nepernyamuca B rouni 3 abenucown 4.
[IlepeBipkol BHOeBHIOEMOCH, [0 YHcJa0 4 — KoplHb piBHAHHA. [lificHO,
54 =5-2=10i 14 - 4 = 10.
Bidnosios: 4.

E

y_—

Man, 35.4
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a» o cobow aenAe rpadik yHKUT Y = J;? O CchopMmynionTe BnacTUBOCTI yHKLIT

Li
@ ¥

30.2.

Jd9.4.

33.5.

39.06.

35.7.

-0

g Fosb sxims 3aqaui ma buxonavdme bnpabu

32.1. Jlna pyHruil y = Jx smaiigirs snavenns y, 110 BiANOBiiAE 3HA-
yeaHIo x = 9: 0; 81.

Ilna pyarOoil y = q"’.; 3HAWJITE 3HAYEHHA JJ, 0 BIANOBIIAE€ 3HAYEHHID
x=1:;: 4;: 100.

35.3. BukopucToBYOUH rpadik (yHKIHL y = Jx (Man. 35.2), saiigiTe:
1) apavensa y ana x = 1,0; 3; 4; 6,9;

2) 3aHa4YeHHA x, AnA AKHX y = 1; 2,5;

3) IBa 3HAYEHHA X, N8 AKHX 3HAYCHHA (QVHKIOL € OLNLINMM 3a YHC-
a0 2: MEHIIHM BlO uncnaa 2.

da rpadikom thyHKIL y = J.; (man. 35.2) sHAHAITE:

1) apauenHsa pyHKUI] an8 3HaveHs aprymedty 0,5; 2; 5,5;

2) aHAUYEHHA APrYMEHTY, A AKUX 3HaueHHA dvHEKNL gopisawe 0,5; 4;
3) nBa 3HAYEHHA X, JJA AKHMX 3HAYEHHA (PVHKIL € DLAbINMM 3a YHC-
no 1; menmum Big umcna 1.

He Oyavioun rpadika pyeErOil y = «-.E, BH3HAYTE, Yepe3d AKl 3 JaHHX
TOY0OK BIH NPOXOAHTH:

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

4) I(0; 0); 8) M(1; -1); 6) P(0,5; 0,25).

Yu mpanexnts rpadgiry pyHELIL § = Jx roura:
1) F(16; 6); 2) K(—36; 6); 3) L(5; 25); 4) N(0,9; 0,81)?
IlopisHANTE YHCHIA:

1243 i V13; 2)429 i 2J/7; 3)3J5 i 2J10; 4) 443 i 347.

. IlopieHEsANTe 3HAYCHHA BHpAa3in:

1)542 i WB1; 2)4146 i 7T/3; 3)2J5 i 3V2; 4)2/7 i 3./3.

32.9. IlopienaliTe UnCHAa:

2 1 3 1
1) 2025 18 2 0,2./1~— i 0,4,[—.
)3 ' ) g 39

45.10. IlopisaaiTe yncia:

3 .. f g . { 3
1 ek R Tﬁ'- T t:]'l:E ]'m-!
]4‘443 1 51‘ : 2)0,3 19 i 1

35.11. 3mainiTe obnacTe 3HaYeHb PYHEIIL y = J;, AKIIO:

1)0= x = 4; 2Y1=x<9,

35.12. Poar's:kiTE rpactivHo pIBHAHHA \E =6-ux.

35.13. Poar’ssite rpadiuno pieasaus 3 — 2x = Jx.

48




Keadpamui kopei. QIUCHI Yucna

D.
E 35.14. IlobyaviiTe rpadik QpyHEIIT:
i x—2, Akmo x <4, 2) x— EJ_
— y e
£ \E, AKmo x = 4: w"r_ -1
35.15, [HobyaviiTe rpacdik dyHKIIL:
x*, AKmo x <1, ) X
By = 2)y = .
\E, AKOo x & 1; 1-—-+x
©O) Brpabu gas nobmoperis
35.16. Poar’axiTe piBHAHHA:
1) Jx = g; 2) Vx = -5; 3) x2 = 16; 4) x2 = -1,

35.17. BuHeciTh MHOXKHHK 3-IIiJ1 3HAKA KOPEeHA:

1) \Je?s 2) v/3b10, axmo b < 0.

: ; i 3
32.18. 3naiigiTh 3HAYEHHA BHpasy (\I’H - 4#.?'-':'_: + 1}1 9 — 4J5 ) .

Kummeba mamemamuxa

35.19. Oneparop mobiasHOro 3s’Asky nponoHye ans BuxopucranHs 4G-in-
TepHETY Takl rTapudHl naasu (Que. Tabauil).

Tapuduui naan | AfGoHeHTCHEA NIATA IInara 3a rpadi
IInan «0» Hemae 0,1 rpu za 1 MG
Mnan «5000 40 rpr aa E-ﬂ-l;l M6 Tpadiry 0,08 rpa 3a 1 Mo

Ha MICAIb nonax 500 Mb
70 rpa 3a 1000 M6 rpadiry 0,06 rpr 3a 1 Mo
Ak A 1000 HA MiCAILE nonax 1000 M6
[Inan «bezmimiTs 100 rpH =

Harana nepenbagae, mo 1i Tpadgik craHoATEMe 700 MO Ha Micans,
i3 ornany Ha ne BuOHpae HalinemeBmMWil TapupEl maan. CRiTBEKH

Hatana sannaTtuTh 3a MicAlb, AKINO 11 Tpadik AilicHO CTAHOBHTHME
700 M67

O Likabi 3agaui — nomipkyia ogHaue
35.20. O6uncaits

1 1973 1991 , 3 3
™ ot L i oW T . 0
1997 © 2000 2000 1997 400
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AOMALLHA CAMOCTIMHA POBOTA N2 7 (8§ 29 -35)

dasdanns 1-12 mawme no vomupu eapianmu sidnosideit (A-I"), ceped
AKux auuie odun € npasuavHum. OGepimev npasuisHuil sapiaum sidnosidi.

11.

50

1. lna ¢oveKIil ¥ = x° 3HaligiTs 3Ha4YeHHA I, [0 BinoBijae 3Ha4YeH-
HIO X = —3.

A .6 B. -6 B. 9 I'. -9

YEKamxiTs BHpas, 110 He MAE 3MICTY.

AT B. V4 B. 0 r. 16

VramiTs uneno, mo € ippaniosansHuM,

A. /25 B. % B. 5 r.5

4. ObuHcIHiTE 5«.,1'[1,15 - EJI %

A. 0,5 B. 0.5 B. 4.5 I'. -2.325
Poags'axite pipaanaa x° = 36.

A.G B. —6; 6 B. 18 I'. Pose'a3kie Hemae

23 + 3

Cro iTL apib - ;
poT P 'TJ-’:E

2 E.E‘E” H.EJ”‘E 1‘.2"""IE
T T T T

7. ¥RaxiTs HepiBHICTS, 10 € NPABHUILHON.

A gm . {13 B. %..r:ﬁ ¢ %r**ma
B. 0,1120 < -;:JE r. EJIEE - 0,2/300

X
Poar'axiTe pipEaHEA EJ; -6 =0,

A. 64 b. 16
B.1 I'. 5

BuneciTs MHOMHHEK 3-I1J] 3GHAKA KOpeHs V BHpa3si Tal? koam Bimo-
Mo, mo a < 0.

A. —a%\T B. a7 B. a'\/7 T. -a\7

10. CnpocriTe BHpas J{Jﬁ -12)% + \l{\fﬁ - 2)2,

A. 2J13 - 14 B. 14 B. 10 r.2J13-10
y:Hﬂ}HiT]:-‘EEi TaKl 3HAYEHHA @, ANA AKHX pisaarHEA ax® = —9 mae gBa
Pi3HHX IACHHUX KOPEHI.

A.az>0 B.a=0 B.a <0 Ina<?0




Keadpamui kopei. QIUCHI Yucna

D.

.y 2

12. S3HalaiTL 3HAYEHHA BHpa3y (\/9 - 4\1"5_: - -J 9 + 4-.,"5_} ) .
A. 20 B. 18 B. 17 I. 16

Y aaedanni 13 nompibno secmanosumu sidnosidhicmbv Miw iHpopma-
yiew, no3HayeHow yugpamu ma oyxeamu. Odna eidnosidsy zailaa.

13. ¥YcranopiTe BignmosigHicTe MiX BHpaszoMm (1-3) Ta foro sHaudeH-

Ham (A-T).
Bupaas SHaveHHA supasy
1. (V17 -V2)W1T7 +42) A. 12
2. (V27 —+/3)2 B. 13
3. (V3 +4/10)2 - 2430 B. 14
r. 15

3ABAAHHSA AAS MEPEBIPKM 3HAHb AO § 29 -35

1. Ina ¢dyaruil y = x® spaiigiTe 3HaueHHa |y, AKe BiAnoBijae 3Hauen-
HIO X = —4; T.

2. Ywu mae aMmicT BHpas:
1) +/9: 2) v—4; 3) 0; 4) /3,72

3. Iz uncen 2: 1%: -8: Jﬁ: 5: 0: —«J"E; —2% BHIIHIIITE:
1) saTypansHl 9YHCIA; 2) miml HegoAATH]I YHCJA;
3) pamioHaAlIbLHI JOJATHI YHCJIA; 4) ippamioHaNBHI YHCJA.

@ 4. O0uncniTh:

1) 2%—1 0,04: 2) (-3B)

3) /0,1 - /1,6; 1) J{%

2. Poszr'amiTh pIBHAHHA:
1}(:%-. 2) Jx = —1; 3) x2 = 9; 4) x? = 4,
6. CxoporiTek apib:
<.
y -8, 2 4T + 7
x++/3 5T
EI 7. IlopipHAliTe YHCIA:
3 2 3 19
1) =4/50 i =+/75: 2)0,2.12— i 0,4,|—.
) 5490 1 S 0,225 1 0,450




TEMA 7

8.

4]

4]

11

2]
Z]

BuneciTs MHOMKHHUK 3-111J]1 3HAKA KOpPeHHA:

1) ﬂ'{ﬁl_?: 2)+/6m"® | axmo m < 0.
2

9. 3uailifiTy aHaueHHa BUpA3Y @5 - EJE - A\‘rlﬁ — Eﬁ )

Hdodamkosl 3aedaHKiA
6 - x, AKmoO x < 4;

10. IlobyayiiTe rpagik QyHKIIL Y = { \E I

Crpocrites BHpas J{ﬁ —-13) + q‘{ﬁ —2)2.

BMPABU AANA MOBTOPEHHA TEMW 7
Ho § 29
1. ¥raxxiTe o6aacTs BH3HaYeHHA Ta 00nacTs 3HaveHs QyHEUIT ¥ = x°,

2. IloGyayiiTe rpadik dyvEKOIL ¥ = x4, Aakmo -3 < x < 2.

3. llobyayiiTe rpadik QyHKIIL, 010 3a/la€ 3aJIeHICTE IOl KBAPATA
S (v em?) Big goesxuHHA fioro croporH a (v cm). HAxow e obnacrs BHaHA-
ueHHA Iiel QVHRIIT?

4. 1) Ak amiEuTRCA NJIOIA KBAAPATA, AKIIO0 KOEHY HOro cTOpoHY 3011k-
WIKUTH B 3 pa3d; aMeHIUUTH B 9 pazie?
2) dx TpebDa 3aMIHWMTH KOMHY CTOpPOHY KBajpara, mod Horo mnjaoma
abiasmunacA B 4 pasH; aMeHIIHJAachk v 25 pasis?
5. Toura A (m:; n), ge m # 0, n # 0, Hame:xkHUTHL rpadirky pyEEOI y = x°.
Un HANeKHTE ILOMY rpadiky ToOYKA:
1) B (m; —n);
2) C (-m; n);
3) D (-m; —n)?
6. IloGyayiire B oaniil cueremi koopauHat rpadiku dyHEOIR y = x2 Ta
y=x + 61 3HaiAITH KOODAHHATH TOYOK 1X NMepeTHHY.
E’ 7. llobyaviiTe rpadik dpyHRKIIL:
5 &% (6 + x, AKIO x < -2,
el s SRS TR 2) ¥ =122, axmo -2 < x <2
2—x, akmo x >1:
8
—, AKmWw x > 2.
1
Ho § 30
8. llopenits, mo:
1) 40,49 = 0,7; 2) ¥2500 = 50.
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Keadpamui kopei. QIUCHI Yucna

D "
El 9. O69HCHITE:
1) 4/49; 2) +/2601; 3) /5, 76:

i
4) ,Eg; 5) \10,89 + /0,01 - 3, 2: 6) /6 — 2141 + 0,9,

10. 3nafiniTh 3HAYEHHA BHPA3Y JE:: - 8y, AKmMO:
1) x = 1,6, y = 0,4; 2) x = 0,08, y = —0,3.
El 11. OGaucaiTe:

1) [%Jn* 09 + 0, TleunJ{Jz,zs + 2./30,25);

2) [-T fﬁ + 3-.,;"5.29} s (5% + 122 - -.,,Jlﬁﬁ,,El].

12. Poap'amxiTs pIBHAHHA:
1}-4'5.1? +3=13: Eléq":— =12

i*‘H 13. [Ina AKHX 3HAYEHL X Ma€ 3MICT BHpAas:

1) Vx — 2; EiJiI—EF-; Eljj' 4) \x + J-x?

+1"
14. Pozp'axiTs piBHAHHA BIJHOCHO 3MiHHOI X I8 BCIX MOMJIHBHX 3HA-
YeHb (1
1) av/x = 0: 2) avfx = 1 3) ayfx — 1 = 5: 4) Jax = 0.

Mo § 31

15. PaunlonanbHuM 4W ippanloHalbHHM € Aane uncno! Panlonanbee
YHCJI0 3anuIniTe Des sHaAKa KopeHs:

1) 4/9; 2) V11; 3) —/4; 4) V13.

16. IMogaiite v suraaai HecKiHUYeHHOro AECATKOBOrO Apoby 4yueno:

1 T
1) —: 2) —29; 3) 5,17; 4) —.
) 2 ) ) ) 57
17. Mix AKHMH JEOMA IMOCAIMOBHHMH HATYPAJLHHMH YHCJIAMH MICTHTHLCH
QHCIO:

1) V2; 2) /T 3) \/99; 4) /207

EI 18. Un npaenasrO, 110!
1) pizEHOA ABOX ILIHX BlJI'€eMHHX 4YHCeJ — YHCJO I[LJIe Bl1J €EMHEe;
2) npodYyTOK IBOX palioHAJNBEHHX WHCEJ — YHCI0 pAIlIOHAJLHE;
3) cyma KyDIB ABOX HIIIMX YHCE] — YHCJ0 HATYpPaJbHE;
4) cyMa KBaJPAaTiB JBOX MiJMMX YHCEN — YHCJIO IIiJle HeBLN eMHe?




TEMA 7

19. ¥YEraxiTe gBa paliOHAJBHHMX YHCIA, 0 JEXATH MIK YUCIAMM:
1)+5 i JT: 2) /13 i —11.

20. osenits, mpo He icHye pallioHANLHOrO 4YHCIA, IO € PO3B'HIKOM
pisaanHa x? = T.

21. loseniTh, mio:

1 2 1 3
1) = + 0,1(6) = =: 2)0.8(3) - L = 3.
}2 (6) 3 ) 0,8(3) e
Mo § 32
22, Yn e NpaenJbHOK PiBHiﬂTh:
1) (V19)* =19; 2) (V17)% = 17%

3) (+5)2 = /5; 4) (,J0,1)2 = 0,17
23. O0uncaiTE:

1) (B); 2 Vi3 (I3) 3}[145]2; 1) (-0,110)’;

w

8
2 2 2 2
5]_"‘5; ﬁ]_ﬁ; 7}_2_1.; 3}2_"@'
V3 3 2 5
24. Poar’amxiThL piBHAHHA:
1}%::2:32; Hx*=b=0;
3) 2x2 = 18; 4) 49x2 = 1.
IE' 25. CraaniTe piBHAHHA, KOPpeHAMH AKOro € 4Hcia:
1) 5 i —5; 2)0,1 i -0,1; 3) 2 i l:,
4 4
tn—g i g; 5) V7 i —T; E]—%JE i %«E

26. CnopoeriTs BMpas:
3.3-/3 2 2 1
1) "r‘-’;‘r; DWVT):  afaz)s  o(E).
27. Poar’s:iTs piBHAHHA:
1 1 (x+2)¢ 16
1) =(x—-1)% = —; 2 = —,
) B{ ) 2 ) D 5
E] 28. Bigomo, mo xy = 20, x* + y® = 41, Buaiigire x + y.
29. ns axux sHadeHb M piBHAHHA X2 =m — 1:
1) Mae aBa KopeHi;
2) Mae TIILKH OJINH KOPiHE;
3) He Mae KopeHIR?
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Keadpamui kopei. QIUCHI Yucna

D :
Mo § 33

m 30. [Ina AKNX 3HAYEHL 3MIHHHX PIBHICTH € TOTOXKHICTIO!
1) vm-n =~/m -n; 2]&:

2] 31. O6uncairs:

5 Jﬂ,aﬁ : 49; 25 . 1(]1’]‘
121
1 9
3}\}1&'25; ‘“\/9 289"
32. O0umcHiTh:
1) Va2, armo a = 13; —17; 2) —2«!’:?, axmo x = 0,5; —2,1.
33. Bimomo, mo 37¢ = 1369, 3uaimiTe:
1) /136 900; 2) /13, 69; 3) 4/0,1369.

34. ¥V ckinsKH pasiB cTOpoHa KBaJpaTa, ILJOIIAa AKoro jgopieHoe 12 cme,
Oiabla 3a CTOPOHY KBajparTa, IJIoMa AKOTo JOPIBHIOE 3 cM>7?

D 35. Obunchaire:

p ik 22 2}\’ [£]2+[—\[ET;
ul“(“aj [% “’\F \/7 \F [\(:] -3

36. BinHomeHHA NIol ABOX KPVriB JOPIBHIOE E, a pajiyc oJHOr0O 3 HHX

3)

popiexioe 10 em. 3uaiigires pasgiye inmmoro.
37. SHalAITH 3HAYEHHA BHpAaay:

1) /3,6 - 105; 2) 8,1 -0,13;
3) 315 - 2./30 - /8; 4) /35 . 128,

38. CopocriTes BHpa3s:

1) -.fp*fﬂﬂlﬂ; 2) ‘J-ig{—:r]zyﬁ, axmpo x < 0, y > 0:
210 10
3) || 4) % axmoa <0, b <0.
n h

39. CnopocTiTh BHpas:

1) y/0,162; 2) \{(=0,09)2;
3) Y(/5 —v2)2; 1) J(11 -/13)2.




TEMA 7

E 40, CopocTiTe BHpas:

x2-14x+49 [x2 +4x+ 4
(x + 2)2 (x =T7)2

1) , AKOI0 x > T;

2)

2-4 2+6p+9
£ -JP £ , AKImo p < —3J.

(p + 3)° (p + 2)°
41. HoseniTs, Io:

1) 16 + 647 + /23 - 87 = T:
2]{15+4JF_J21}—&J:1_ _ 5.
o § 34

42, BuxkouaiiTe mii:
DA o peI-VIL pVE AL gk

43. CopocTiTh BHpaas:

1) (W7 - V12)(T + 343); 2) (V3 — V11)(+/33 + 1);
3) 4/2(2 - TV8) - 7/2: 4) (V5 + 1)(2 - +/5) - +/5;

5) (V3 - T)(4 — V3) - 1143; 6) (2 + V3)(1 - 3) + 1.

]E 44, BuneciTs MHOMKHHME 3-II1]1 3HAKA KOpPeHA:

a
1) v28xY; 2) |22,
36
3) V25a2b° | axmpo a < 0; 4) y8x3y'Y, axmo y > 0;
5) «/-8p7; 6) yx3y?, armo x < 0, y < 0.

45. 3eeniTs BUpas 10 BUIIALY c.w'r Je b — nine unueno:

1
.,!—: .1f—: ..Iﬁ = 1’5—-
1) - 2) 3 3) .4 4) 2

i_i—l 46. CopocTits BHpaas:

1}(JT+EJE+JT—EJE)E; EJE—E.

47. Hosepirs, uio piegicTs € NPaBUILHOKW:

1) V8 — 43 = /6 —/2; 2) V2 + 5 = /27 + 1042.
48. Croporithk Api0:
J_ J2 2]x+y+«fm
—xx’ Jr+y
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Keadpamui kopei. QIUCHI Yucna

O

4
49. 3BlLABHITHCA Bl 1ppanloHAJBHOCT]I ¥V 3HAMEHHHKY JApody _«,}’-_«J’-l 5 3"
.I_ L

30. Joreairs, mo -\1'[ 7+ 246 - \,"T — 246 — umeno HATYpaJjbHe.
ol. BreciTh MHOMHHEK II1JI 3HAK KOpPeHA Ta CHPOCTIThH OTPHMAHHIA BHpPAa3:

1) (x + E]J

, AKIO X > —2;
x2 +4x+ 4 <

1
a? - 2ab + b

?
+1
3) PP ]Jpﬂ +2p+1

—

5+ AKINO a < b

, AKINO p < —1;

o o E}JE 2b

Mo § 35

D2. Un moxxkHa o0YHCINTH 3HAYPHHA (QVHKII y = JI 171 3HAYEHL
x=4:2==-1: 2= 100;: x=-9?

3. llobyaviiTe rpadik pyvERIOI Y = -.,E , AKINO:

1)0 < x < 4; 21=x<9; 4= x < 16.
IE o4. YUu neperuHaeTshes rpadik dvERLI y = -J; 3 NPAMOK:
Dy=1 2) y = 8; 3)y=0; ) y=-17

ko nepeTHHAETLCA, TO B AKi Touni?
33. PoaramyiiTe B NopaAKy 3poCcTAHHA YHCIA:

1 1
1) J19,1; 3; 16, 2; 4; V14; 2) 7iV0,1;0,2; *iﬁ“
E 26. [Ilna AKHX 3HAYEHb X CHPAB/XVETHCHA HEPIBHICTD:

1)vJx =1 2)Jx < 2 3) 1 < Jx < 4;
4) 9 < fx < 100; 5) Jx > —13 6) Vx < — 2,57




TEMA 7

Torabue & memi 7

BNACTUBOCTI ®YHKUIl iy = x?

1. OBnacTs BH3HAYEHHA (QVHENIL cKiaa-
NAETHLCA 3 VCIX YHCel.

2. Obnacres 3HaueHB (PVHKILl cKIaja-
ETECA 3 YCIX HEeBiJlEMHHX 4Hce]:,

Tobro y = 0.

3. I'pahirom hyurnii € napabona a sep-
muHo0 B Todil (0; 0), rinkH axol Ha-
npsamMieHi Bropy. ¥ci ToukH rpadika,
KpiM BepoiMHM napabonH, JeKaTb
BHINE Blg ocl abciuc.

4. IlpoTHne:xHUM 3HAYEHHAM apryMeH-
TY BIJINOBIJIA€ OJlHE W Te CAME 3HAa-
YyeHHA (QhyHKIIL.

APUOMETUYHMH I{EAI[FATHHI:"I KOPIHb

Apugpmemunnum ksadpamuum xope- T 1 D
HeM I3 Yucaa a HAZHBAIOTH TAKEe HeBimeM- -3 -2 -1
He YHCI0, KBAJIPAT AKOro JOpPiBHIOE @.

- gt

Bupas JE He Mae aMmicTy, axmo a < 0.
Hna dyas-axkoro a < 0 copapiMyeTsECA TOTOMHICTD

(Va)? = a.

PIBHAHHA +x = m

J:::m,m—q:annu

T e,

Hxmo m < 0,
TO KODEHIB HEMAE

Axmo m = 0, To x = m*®

PALIIOHANBHI, IPPALIOHANEBHI TA OIKCHI YUCNA

IHini gxena i gpoboBl uHeaa YTBOPHIOTE MHOMHHY PAUiOHAADHUX
Hucen.

. .. m
byas-Axe panioHaJbHE YHCII0 MOMKHA [IOJATH V BHITIAAL —.

n
. . m "
Hucna, AK] He MOMKHA 3AIMCATH V BHIIIAAL —, e m — Hiae 4ucao,
n

n — HATYpPpaAJlbHEe 9HCJIO, HAJHBAKOTE ippﬂ@iﬂﬂﬂﬂbﬂuﬂﬂ Huciaamu.
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Keadpamui kopei. QIUCHI Yucna

PIBHAHHA x* = a

\ x2 =a, a — uncno l

e |

Hxmo a > 0, To fAxmo a = 0, Axmo a < 0,
I:':-\!Ellxgz—JE Tox=0 TO KOPEeHIB HEMAE
BNACTHUBOCTI

APUWOMETUHHOINO KBAOPATHOIO KOPEHA

Jﬂ_b:ﬁ-u@mﬂu?ﬂ,b}ﬂ

a +a
J:_TEMHE 20,.b=0
J <o

m = ‘ﬂh‘

BNACTUBOCTI ®YHKUIT y = +/x
i

_y=x

i

= EEUEIE UFUN A IE AN BE NE;

. Obnacrio Bu3HadeHHA (PyHKNI] € MHOMHHA BCiX HeBij'eMHHX 4H-
cen: x = 0.

. Obnacro suHauvens (QyHKUI] € MHOMHHA Beix HeBig'emHHMX uncen:
y = 0.

. I'pahir pyHKIIT — rinka napabonm, mo BuxoauTs 3 Touku (0; 0),
yei iHI TOYKH rpadika Jears yV Nepiiiid KoOpAHHATHIH 4BepTi.

. BinemoMy 3HaYeHHI0 APryMeHTY BiJAnoBijgae OLIbOIe 3HAYEHHA
(PYHKII.
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N BOHA BBAJKAJIA, IO CITPABE/IJIMBICTD
= BASKJINBIIIA

Komumuasa syauna Jlomonocosa B Knesl Tenep HocHTE iM'a Mononol gie-
yHHH-MaTeMaTnka — HOnil 3paroseeKOI.

Hapomnnaca HOnia 4 tpasaa 2000 poxy B Xapkori, v ciM'l mporpami-
cra 1 dinascucTkH. Mama FOnil — cnipsacHoBHHIA OaaropiiiHoro ¢oHAY
¢Cranmia “Xapkin”», aknuii 3 2014 poxy gonmoMarae mocTpaXkmallHM Bij
piitam. IxHA noHBKa 3 OHOTrO BiKY mMpoABNAJia 3HIOHOCTI 10 TOYHHX HAVE.
¥ mrineHI pokH Opana vuacTs v BeceyvKpalHCEKHX oliMmiagax 3 MaTeMma-
THKH Ta ¢isukH. ¥ 14 poxie nepeixana ao Kmesa, abH npoaoB:KVBATH
HABYAHHA B FHpﬂchLHnHy mlaﬂﬂﬂ-mamuﬂmqﬂﬂmy gdimel (¥YPMJI) Kn-
IBECBKOI0 HAIlOHAJBHOrOo VHiBepcHTeTy iMmeHl Tapaca Illesuenka (KHY).
OxpiM nworo, nicaa zaxkiaderHA 10 rknacy Oaia crana BHEIAZAYKOO
1 TPEHEPKOIO B JiTHIH mMKoJal 3 MmaTeMaTHKH ¢« MyapamariTpas», a TaKoX —
V MATeMAaTHYHOMY TYPTKEY ¢«KBaHTa». 3rojjoM meil ryprok CTAB HE TLIBKH
naaTgopMOoK AJA BHBYEHHA MATEMATHKH, a H IeHTPOM PO3BHTKY Iporpa-
MVBAHHA JJA THX, XTO Da:Kap OoTpHMATH OLIbIIE 3HAHL, AHIXK NependbadeHO
MKITBHAMHE NPOrpaMaMH.

Y 2017 pomi Onia 3naroBckKa vy CKAal VEPalHCEKOI KOMaHAH 3100yia
cpibHY Memans Ha EBponelchKil MaTeMaTHYHIH oJiMmIiazl cepejn AiB4YaT 13
44 gpailH cBITY.

Toro camoro pory lOnia cknana 3HO 3 maremarnkn ma 200 Banie
1 BCTYIIHMJIA Ha choenladbsHicTeE « KoMn'iorepHa MaTemMaTHKas» Ha MeXaHIKO-

mareMaTHnuani daryasrer KHY.

ITo nentpy — IOxia 3aanoBchKa
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D.

Ha apyromy rypecl sapuanHa Onia Oyna eaMHOKW CTYAEHTKOK, KOTpA
orpuMana Kpanigiranino ana poborn B Samsung R&D Institute Ukraine.
TananoenTO, ACKPABROK, YECHOK, MOPAAHOK — TAKOwW nam arawTsk 0niw
SnanoeceKy BuKaagaui KHY. Ilpodecop kadenpn obuncnmweansHol Mate-
MATHKH (PAKYILTETY KOMII KTepHMX Hayk Ta KibepHetnkum KHY borgan
Pybawos, ronosa BeeykpalHCBKOL odiMniagd 3 MaTeMATHKH, pPO3lOBLIaEe:
«Ilam’araw, Ak Ha Beeykpalnebkiil onimmiani sona 6yaa 12-ta B peliTuH-
ry 1 Majga DoTpanuTHd Ha BiADlp HA MIXXHAPOAHY oJiMniagy, Opo mo Bel
MplloTe. S8 OAHY 13 3ajad lii nocraBdaw 7 Oanle, a BOHA NpHHINJIA HAa
ANMeNAIIII0 1 CKasana, mo B Il aagavl #ypl DOMHEIWIOCA, 3a KpUTeplaMu
B Hel Mano cToATH o9 Danis. Mu sunpasun, i BoHa crana 13-10, He noTpa-
NHUBIIH TYAH, KVIH AVie-Ayixe Mpianas. XTock IHBYBABCHA, XTOCH JIeJL HE
KEPpYTHE naneknem 0OLIA CKpoOHL, aJeé pyA0oBOJIOCA JIBUHMHA TOYHO 3HAMA, IO
YHHHTE DPABHIBHO. B0 cnpaBseannBicTh BaXKIHBIIA.

dakinunBmn Daxkanaespar, lOnia 3naHoBCchKa VXBAJMHJIA HecHoXiBaHE
pimenHA. /liBunHa, AKY Ovau 0 paal DauuTH cepell cCBOIX CTYIEHTIB HaH-
Kpalll YHIBEPCHTETH CBITY, BIAMOBHJIACA BCTYIIATH HAa MaricTepchKy IIPoO-
rpamMy 1 npHeaHanaca Ao npoekTy «Hapuai ana ¥Vrpaiuune / Teach For
Ukraine. Bora mpiana zaimMaTHca pedOopMOK IIKIJIBHOL OCBITH 1 BOJHO-
gac poayMiia, o XA nsoro Tpeba MAaTH JOCEIl HABYAHHA B CepefHIH
meoni. Tomy AIBYMHA NOIXAJNA BHKJIAJATH YV mKoay Ha JlHinponeTpos-
muHi. Hanbdiaeme 0na xorina, mob gite «kaidveanan Bl BUBYEHHHA Ma-
TEMATHKH», TOM¥ [JAHYBAJA BIAKPHUTTA H ryprea pobotoTexHiku. BoHa
NparLyjla aMiHUTH VEpPAalHCBKY cHcTeMy oceiTH. «He xouy OyTH npode-
copkoro B I'apeapai, a orT MiHicTepKOK OCBITH YKpalHH CTATH 3rofiHas, —
kasana Hnia.

Ha xomHOMY noeepel MgoJAH 3 11 IHINIATHBY NOCTABHIHN CTOJNH A I'DH
B HacTiNLHEUH TeHic. IiTn Oya® npocTo B 3aXBaTi, aJie HABITL He VABIA-
JH, 010 i y9uTeIRKA MOME IPATH pasoM 3 HUMH, TA e i ay:e BOPABHO.
Tox v ainel perviapHO BHINHKOBYBAJIHCHA 4Yepr#d 3 Y4YHIB, OX0YHX MOrpaATH
3 lOniew AnirHow B HacTinkHenil Tenic. Bora Oyaa ana HEX moapyroo.

Y mworomy 2022 pory niBpuHHA DpHixXana ao barbkie v Xapkir. Tyt
i sactana 11 Bilima, nmoBHoMacmTaOHe BTOprHeHHA pocian. H0nia oapasy
BHpPIIIHJIA BOJOHTEPHTH Vv ITabi ofopoHH, 1o B obiaacHIl agMiHicTpanii.
A Ha TOYaTKY Depe3aHA pociAHH 3aB/lali PAKETHOTO y/apy came No IboMYy
II]]HMl]]],'EHHEﬂ-. daruavao mo 30 nonpe. Eﬂpe,u noJierJinx Oyia, Ha KAJb,
1 l0nia SnanoschKAa. HHHE]:IE,H;'D,]IHI B JIHCTI ApY3AM, AK]l NPONOHVBAIH 1H
BHIXaTH y DeaneuHiml MicliA, JIBYMHA NOJAAKYBAJA H BLANHCANA, 0 3aJ1H-
IIMTLCA ¥V CBOEMY PIHOMY MICTI1 0 NEepeMOorH.

¢«Koan nommpae xtock Takmii, Ak l0ma, — ue HION nomupae MandyT-
HE», — CHA3ZAJIA YKpalHChKA HavKoeBMuA-maremaTukuHa Mapuaa B'azoe-
chKa IijJl 9ac OTPHUMAHHA OJHIE] 3 HAHNNPECTHXHIMMKMX HATOPOJ V MareMa-
THIII — npemil Pilajaca.

¥ Kneri 3 iginiatuen cryaentrie KHY nva uects HOnil 3manoscexol Ha-
3BAJIM BYJAHIK, OpHJIEray A0 CcTYVAMIicTeuka, AKA pa”Hille HOCHJIA 1M ' #A
pocisauaa Muxaina Jlomonocosa.

Ilna nepeMoxxiie 1 nepemoxHHNEL Mixmuapoanoro KOHKypey 3 1H(op-
MATHKH TA KoMNI oTepHol rpamMoTtHocTi <«Bepbac» vy Hosiil 3enannil anHi
BCTAHORBJEeHO nmovecHl pinsparw iMeHi HOnil 3aaHoBCRKOIL.
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Y nmam’aTe npo 3aaHOBCBKY (haryabTeT MareMaTHKkn MaccadyceTcrro-
ro rexsogorigHore iHetTuTyTy (MIT) ~ oanH 3 HARKpamKUX TEXHOJOrIYHHX
yvHiBepcuTeTiB v CIIIA Ta 3aranom y cBiTi — opraHiayeaB De3KOIITOBHY
oCcBITHIO nporpaMy 3 MaTeMaTHKH «Mpia HOnii/Yulia’s Dream». ¥ pamrgax

1iel mporpaMs CTAPIIOKJACHHKH 1 CTAPIIOKJACHHIIL 3 ¥YKpalHH pazoMm 13
HacTaeHuKkaMu 3 MIT npauwioTs Han po3B’'A3aHHAM CHJIAJHHMX MATEMA-
THYHHX 3ABJAHB.

Ha daxyaerert MmaTeMaTHEH Ta iHQopMaunlHHMX TexHojoriil HArennon-
ceKoro yvHieepcurery B llonemnil zacHoeaHo cTHneHAlansHHE (QOHJ IMeH]
il 3aasoBcEKO] ANA TANTAHOBHTHX CTYVAEHTIB 1 CTYAEHTOK 3 Y KpalHH.

A 3acHOBAHHUH Hew Tryprok <«HKpaHTas 1 jocl OpofoBMKye CBOWO [AiANb-
HicThk. ¥ HbOMY Monojal roaern Hnil gonomarakTbh YUHAM Ta YUEHHILAM
roTyBaTHCHA A0 oJaiMniajg i seryny Ha npodlasHi haryasTerH. Hasuanbhi
meToguKn HOmil goci 3acTOCOBYIOTECH YV Npolecl BHKJIAJAHHA.

Iit mazasman 21 pik. Im’a HOnii 3panosceKol ¢Talo CHMBOJOM CHJIN,
CAMONOMKEPTBH TA HECKOPEHOCTI nepej arpecopom.
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TEMA 8
PO3B'A3YBAHHA NPAMOKYTHUX
TPUKYTHMUKIB

Y WM TEMI BMU:
O npuragacTe oCHOBHI BNACTUBOCTI NPAMOKYTHUX TPUKYTHWKIB;

O alznacrTecs npo Teopemy [NMigaropa; cMHYC, KOCUHYC | TAHMEHC rocTporo
KyTa NPAMOKYTHOM TPUKYTHUKA, BNACTUBOCTI NOXMNMX Ta IXHIX NpOEKLin,

0) HABYUTECA 3HAXOOWTK CNiBBIOHOLLIEHHA MDK CTOPOHAMM | KyTamu NpAMO-
KYTHOMC TPUKYTHUKA, PO3B'A3YBATH NPAMOKYTHI TPHMKYTHHUKH.

§ 36. Teopema lNMidaropa

1. Teopema lNidaropa

PosrnasemMo oiHY 3 HAHBAMIIMBIIINX TEOpeM reoMerpil, AKa BCTAHOBJIIE
3ANEMHICTE Mid KaTeTaMM Ta riNoTeHY30H0 NPAMOKYTHOIO TPHKYTHHKA.

(r Teopema 1 (reopema Ilicharopa). ¥ NPAMOKYTHOMY TPHKYTHHKY
KBA/IPAT rinoTeHyin AopiBHIOE cymi KBajpaTiB KaTeTis.

Ha croroani Bimomo Dinkine HiZ cTO JoBeleHE Iiel Teopemu. Poarnane-
MO OIHEe 3 HHUX.

Hosedenna. Hexalt ABC — poBiJnHHMII NpAMOKYT- '
HHH TPHKYTHHK, Vv Akoro ZC = 90° (man. 36.1).

HosenemMo, Mo
AB® = AC® + BC=-.

1) Ilpoeegemo Bucotry CD. A D B
2) 3a TeopeMow Npo cepeaHi nponopiuiiHai Bigpiskn

B NIPAMOKYTHOMY TPHEVTHHEY, Maemo: ACC = AB-AD, Max. 50.1
BC? = AB - BD. %
3) Honamo nmounerHo 1l Al pieHOocTi. MaTumemo:
AC?2 + BC2 = AB-AD + AB-BD = AB -(AD + BD) = -
= AB-AB = AB?, .
4) Orxe, AB?2 = AC2 + BC. B P> p
Armo noasauutn B AABC (£C = 90°) BC = a, Man 36.9

AC = b, AB = ¢ (man. 36.2), To Teopemy Ilidaropa
MOYHA 3ANUCATH (QOPMYJIOK:

¢t =a® + bo
3a ponomorow Teopemu Ilicharopa, saHam4YH ABI CTOPOHH NPAMOKYTHOTO
TPHEVTHHEA, MOMHA 3HAHTH TpPeTIO.
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¥ UBOMY HaM JONOMOJKEe TAKa CXeMa.

- - a? = ¢? — p# a =+e2 — b2
: .!:-*2:::2—&2—[_#:4:2—:13

2. Po3s'A3yBaHHA 3a4a4 3a AONOMOrow
Teopemu lNidaropa

KareTn npaAMOKYTHOrO TPHEYVTHHKA JIOPIBHOOTE 1 CM
"1 24 cm. 3HaHTH rinoTeHyayv.
Pﬂaﬂ'mcxuuﬂ Hexaii a = 7T cm, b = 24 cM, TOxOi

Ce=+aZ +b2 =72 + 242 = 625 = 25 (cm).
Bidnoasios: 25 eM.

m lNoorenyaa NpAMOKYTHOIO TPHKVTHHKA JopieHoe 17 cm,
© a oOAuH 3 KaTeTis — 15 cM. 3HAUTH OPYrAi KaTeT.

. Poae’ szanna. Hexaii a = 15 cm, ¢ = 17 eMm, Tomi

b=+e? —a? =172 -15% = J(1T -15)(17 +15) = /232 = /64 = 8 (cm).
Bidnoaids: 8 cMm.

m JHAUTH OlaroHANE KBANPATA, CTOPOHA AKOTO B 0
© nopiBHiOE a.

. Poas’azanna. Poarnasemo keaapar ABCD, vy akoro AB =
=AD = a (man. 36.3). Tom

BD =+JAB? + AD? =+[a? + a2 =242 = g+/2.
Bidnogidv: aJ2. B

U'l IO ENLRES 3HaAHTH MeniaHy piBHOCTOPOHHBOTO TPHKYVT-
* HUKAa, AKIO Horo cTOpPoOHA JOPIBHIOE 4.

. Poze'azanua. PoarnanmeMo piBHOCTOPOHHIH TPHKYT-

. HHK 31 cropoHow a, BK — megiana uboro TpHKYTHHEKA P B o

" (man. 36.4). K

j 1) Ockinekn BK — MegiaHa piBHOCTOPOHHBOTO TPHEYVT-
HHKA, TO BOHA € TAKOM 1 BHCOTOO. Man. 36.4

2) V AABK: .ij:El{}“,Aﬂzn‘Aﬂ':%. Toni

8 2 2
ER’=4AEE—AK2=JEE—[%J :Jaﬂ—u—z Eizﬂﬁ.

4 4 2
a3 o
2

Bidnosgids:
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PO38 AIYBAHHA NPAMOKYMHUX MPUKYMHUKIB

m OcHoen piBHOOIYHOL Tpanenil gopieHwTs 12 cm 1 22 cm,
* a Oiuna cropoHa — 13 cm. 3BaiiTH BHCOTY Tpanemii.

. Pose’azanns. Hexaii ABCD — pana tpanenia, AD | BC, B__ €
CAD=22cem, BC=12cem, AB=CD =13 em (man. 36.95).
1) Ilpoeegemo eucorun BK 1 CM.

2) AABK = ADCM (3a xateToM 1 rilloTEeHY3010), TOMY

L ' S )
AKX - Mp-AD-KM _AD-BC 22-12 ... ‘%5 b

2 2 2 Man. 36.5
3) Iz LAABK, 3a reopemoxo Ilidaropa, maemo:
BK =~ AB? — AK? =132 - 52 =12 (cm).
Bidnosidv: 12 cm.

Oanue 3 KATETIE NPAMOKYTHOIO TPHEYTHHEA JopieHIOE 8 oM,
-8 uuuuﬁ Ha 2 cM MeHIIHH Big rinoTeHyad. JHAWTH HeBiJOMHMI KaTeT
© TPHKYTHHKA.

Posze'azanna. Hexall a = B em 1 b = ¥ cM — KaTeTH TPHUKYVTHHKA, TO/l

¢ =(x + 2) em — iforo rinorenyaa.

Ockineku, 3a Teopemoro Ilidaropa, ¢? = a® + b?, maemo piBHAHHA:

(x + 2)2 =82 + xgeanmnﬁ x =15 (cm).

Orxe, HeBifOMHH KaTeT gopiBHIE 15 oM.

Bidnosids: 15 cm.

3. Teopema, obepHeHa go teopemu lidaropa

CopaBmxyverscsa il TBepI:KeHHA, obepHeHe no TeopemH Ilidaropa.

{f Teopema 2 (obeprHeHa g0 Teopemu lIlidaropa). dxmo v TpHKYTHH-
Ky ABC mae micue pissaicts AB* = AC?* + BCZ?, 1o xyr C usoro
TPHEYTHHEA — NPAMMHH.

Hoeedennn. Hexail v rpuryTHHEY ABC AB? = AC® + B(CA. B
Hoeepgemo, mo £ C = 90° (man. 36.6).
1) Poarnanemo 4A,B,\C,, y axoro £C, = 90° A,C, = AC,

B,C, = BC. Togi, 3aa reopemoio ITidaropa, A, B = A ,Cf + BCf, A —C
a or:ke, A,Bf = AC® + BC=, B
2) Ane, 3a ymosow, AC? + BC? = AB?, romy A, B = AB®
TobTo A, B, = AB. h
3) Omxe, Aj T
AABC = AAB,C, (aa TproMa cTOpOHaMH), 3Bigkm
Man. 36.6
£C=2/C, =90°. 0

Ocrinbru 52 = 32 + 42, 70 TPHKYTHHEK 3i croponamu 3, 4 i 5 € npaMo-
KYVTHHM. TaKHil TPHEYVTHHE YaACTO HASHBAIOThE E2UNEMOBKUM, OCKIIBKH
npo Te, M0 BlH NPpAMOKYTHHH, OYJ0 BIIOMO IIle NJABHIM ErHIITAHAM.
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Tpiiky ninmx upces, o sajopoasHAe Teopemy lliharopa, HaznBawTe
nighazoposow mpiitkow Yucea, a TPHKYTHHK, JJA AKOTO BOHA € JIOBXKHHA-
MH CTOpPIH, — nigpazoposum mpuxkymuuxom. Hanpurnan, niparoposomw
€ He TLIBKH TpiHKa uncen 3, 4, D, a u 7, 24, 25 ado 9, 40, 41 Tompo.

Jdayeaxumo, mo 3 reopemu llitharopa ta Teopemn, obepHeHol A0 Hel,

CHLAYE, 10

TPHKYTHHE € NMPAMOKYVTHHM TOXI H TiJABKHM TOJl, KOJH KBAJXPAT HAH-
0lABIIOl CTOPOHH TPHEYTHHEA TOPIBEHIOE cyMl KBAJAPATIBE JBOX IHIIHX
HOro cropis.

JENGEL S YH € TpAMOKYTHHM TPHKYTHHK 31 CTODOHAMH:
1) 6, 8, 10; 2)5, 7, 97

Poas'azauna. 1) Ockinsgu 10¢ = 62 + 82 (100 = 100), To TPHKYTHHK
€ NPAMOKYTHHM,

2) Ockineku 92 2 5° + 72 (81 # T4), TO TPUKYTHHK He € NPAMOKYTHHM,
Bionosides: 1) Tak; 2) ui,

. . Teopema, AKy Ha3BaHO Ha YecTb OaBHbOrpeubkoro dino-
,_fﬂ."' e Pai_ﬁ}'ﬁ: cocdba Ta matemaruka Midaropa, Byna eigoma 3agoero go
- | HBOTOD. Y TeKcTax AaBHIX BABUNOHAH NPo Hel arafyBanocs Le
3a 1200 pokie ao Micdaropa. MabyTe, QOBOAWMTH WO Teopemy BABWUNOHAHKM HE BMINK,
8 3anexHiCTb MiX KaTeTaMmi Ta rinoTeHy30l0 NPAMOKYTHOMO TPUKYTHUKa BCTAHOBWNW A0-
cnigHuM Wwnaxom, Takox Ua Teopema byna sigoma B [laeHsomMy €rvnTi Ta Kural.

BeaxawTk, woe lMidarop — nepwivi, XTo 3anponoHyBas CTpore NoBeAeHHA TEOpeMH.
GopmynioBanHA B Midaropa Byno takum: «lNnouwla keagpara, noBynoBaHoro Ha rinoTe-
Hy3l NpAMOKYTHOMO TPUKYTHKMKA, AOpiBHIOE cymMi Nnow keaaparTie, nofygosaHux Ha KaTe-
Tax». Came B Takomy chopmynioeaHHi Teopemy i gosie Micparop.

ManoHok A0 ubLoro JoBeeHHs LWe Ha3uBawTh «NicharopoBMMK LUTAHAMMW S,

G4

L

C

- b= +

[Tiparop . .
(6a. 580-500 pp. a0 H. e.) . . -

JHAIOMM, LU0 TPUKYTHUK 3i cTopoHaMu 3, 4 | 5 € NpAMOKYTHMM, 3eMnemipv [laBHboro
ErMnTy BUKOPUCTOBYBaNU oro AnA noGynoeu npaAMoro KyTa. MoTyaky ainunK Byanami
Ha 12 piBHikx 4acTuH, a 1T kiHui 3'egHysanu. MoTiM 32 gonoMoro KiNkie MOTY3KY po3TAry-
BanW Ha 3emni y BArMAAI TPUKYTHUKA 3i cTopoHamu 3, 4 | 5. Toai HaBNpoTHU CTOPOHK 5 KyT

Gyae npaMKAM.
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n""‘

N

| 4
)l
N

D

V' CdpopmynionTe i gosenite Teopemy [Micaropa. © Cpopmyniodte Teopemy, obepHeHy

Y po reopemu Micharopa. O AkuiAd TPUKYTHUK HA3MBAOTL eruneTcekMmM? O A Tpildkk Yucen
| TPMKYTHUEM Ha3UBaKThL NiharopoBUMK?

hd

306.2.

36.3.

306.4.

36.6.

Fosb'sximb 3agaui ma bukonaime bnpabu

36.1. (Yeno.) AMKL — npamokyTaHil, £ M = 90° (man. 36.7). Axi
3 plBHOCTEH NPABUIILHI:

1) KM2 = ML2 - KL2; K
2) KL2 = MI2 + KM?;
3) ML?2 = KL? + KM?2;
4) KM?2 = KL? - ML3;

L
5) KL2 = ML2 - KM?: e 2
6) ML2=KL? - KM*? Man. 36.7
AEFP — npaMmorytauit, 2P = 90° danoexits nponycexkm:

D EFFs B9 5 ) EPE =, = .2,
3uaiifiTe rinoreHyay NPAMOKYTHOrO TPHKYTHHEKA, SKIO HOro KareTH
NOPIBEHIOIOTE!
1)6 cm i 8 em; 2) 12 eMm i 35 oM.
JHAHAITE NIIOTEHY3Y NPAMOKYTHOrO TPHKYTHHKA, AKINO HOro KATeTH
NOPIEHIOIOTE:
1)oemi 12 em; 2) Bemi 15 oM.
. SHAHJITE HEeBIAOMHMH KaTeT NPAMOKYTHOI'O TPHKVTHHEKA, AKIO HOro

rinoTeHy3a TA JPYVIrUHd KaTeT BiANOBLIHO NOPIBHIOKOT:
1) 17T cm 1 8 cm; 2) 26 cm 1 10 cm.

SHANAITE HeBIMOMHH KATET NPAMOKVTHOI'0 TPHKVTHHEKA, AKINO Horo

rinoTeHysa Ta IpYVruid KaTeT BLANOBINHO NOPIBHIOKTL!
1) 25 em 1 7 oM 2) 41 em 1 40 cm.,
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36.7. lloxke:xny apabmHY npHUCTABJIEHO J0 BIKHA, PO3MINIEHOr0 HA BHCOTI
15 m Big semal (man. 36.8). HuxHiA Kigens apabueEn BiaaleHHH Bij
cTiHM OvanmHKY Ha 8 M. flka goBxuHa apadnan?

' E M lll-:('r.:lll
.-"f
/ 1
R/
y /
L 1,.8m

Man. 36.8 Man. 36.9

36.8. Croen riMmupacTHuHOl Tpanenii vKpimieHHil 3a JONOMOTOI TpOCA 3aB-
NOB¥KH 3 M TakK, o Horo HHHIH KiHensk BiaaaneHHWH BiJi OCHOBH
croena Ha 1,8 m (Man. 36.9). Axa eucoTa crosna?

@ 36.9. [Ipi Oinkpmi cTOpOHH NPAMOKYVTHOI'O TPHKYVTHHEA A0OPIBHIOIOTH
7cMideM 3HAHAITE Horo HalilMEeHIY CTOPOHY.

36.10.

46.11.

ab. 12,

36.13.

S36.14.

36.15.

36.16.

36.17.

36.18.

36.19.

36.20.

68

JBi MeHII] cTOPOHH NPAMOKYTHOI'O TPHKYTHHKA JOPIBHOKOTE 2 €M
i 3 cm. 3uaiigits floro Halibinby cropoHy.

CTopoHH NpAMOKYTHHMKA JAopieHHIOTE 6 cM 1 8 cM. 3HalgiTe Horo
niaroHalhb.

Iliarorans NpAMOKYTHHEKAa AoplBHIOE 13 cM, a ogHa 3 HOro cTOpiH —
12 cv. 3HAHOITE APYIY CTOPOHY NPAMOKYTHHEA.

Biuna cTopoHa piBHODEAPEHOrO TPHKYTHHEA NopiBHIOE 15 cM, a BHCO-
Ta, IpOBeeHa N0 ocHOBH, — 12 cM. 3HAHAITE OCHOBY TPHKVTHHKA.
Ocuora pipsobespeHoroe TpHKYTHHEA aopieHioe 16 cm, a Bucora, npo-
BeneHa N0 OCHOBH, — 15 cM. 3HaiigiTe 0iUHY CTOPOHY TPHKVTHHEKA.
_I:im;nani poMba gopiHwTs 24 cMm i 70 em. dHaljaiTE cTOpOHY
pomba.

Cropona pomba pmopieHioe 13 cm, a ogHa 3 mlaroHaxed — 10 cwm.
SHaAHAITE ApYyry AlaroHanas pomba.

Hiarouans KBajgpara JOpPiBHIOE EJE cM. 3Haligits iforo cropony.

KareTn npAMOKYTHOrO TPHEYTHHKA JIOPIBHOKTE 7 M 1 8 cM. dHal-
JiTh AOBHMHY MeJlaHH, NpoeejieHol A0 OlakIloro KareTa.

KareTn npAMOKYTHOIO TPHEYTHHEA JOopiBHIOWOTE 6 cMm 1 9 cm. dran-
JiThH JOBXHHY MeJlaHH, NPOBEIEHO] 0 MEHIIOro KaTeTa.

3 Toukn A no xKoaa iz neaTpom O npoBeaeHo AOoTH4YHY, B — TOo4uKa
JOTHKY. SHAHJITE AOBXHHY Biapizra AO, akmo OB = 2 cwm,
AB = T cwm.
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D.

S6.21. 3 roukn M pno koaa i3 nearpom O npoeejeHo AoTHYHY, P — Touka
JOTHKY. SHalAiTe goBXHUHY Biapisaka PM, akmo OP = 3 cm,
OM =6 cwM.

36.22. UYn € npAMOKVTHHM TPHKVTHHK 31 CTODOHAMH:
1) 15, 20, 25; 2) 4, 5, 67

46.23. Y € npAMOKYTHHM TPHEVTHHK 31 CTOpOHAMH:
1) 5, 6, 9; 2) 16, 30, 347

36.24. ¥ rooni, pagiye axoro gopisHwe 13 cm, npoeeaero xopay 10 cm zas-
AOBHKH. JHAHAITE BIJICTAHB BiJ IEHTpa KoJa Ao I1€l XOpIH.

30.29.

(3]

36.27.

36.28.

ah.2Y,

36.30.

ab.a1.

36.32.

Y Konl npoeeleHO XOpAY 3aBHoBXKKH 16 cM. 3HalniTE pagiye KoJa,
AKINO BiiCTAHB Bil MeHTpa KoJa N0 XopAH AopiBHIOE 6 cM.

36.26. /Ipi cTOpOHH NPAMOKVTHOr0 TPHKVTHHKA JNOPiBHKIOTE O CM
i 6 em. 3HANOITE TpeTO CTOPOHY (PO3MIAHETE BCi BHIIAKH).

Hei cTopoHH NPAMOKYTHOrNO TPHKVTHHKA A0pPiBHIOHOTE 5 cMm i 2 eMm.
SJHAHITE TPeT CTOPOHY (PO3riAHETE BCl BUNAJKH).

Big croena 9 M zaBBMImIKH A0 OYAHHRY
HATATHYTO nporeia (man. 36.10), mo rpi-
NUTHCA HA BHcOTI 3 M Big 3emal. Bigcraus

Bl OVAMHKY a0 croena — 8 M. Oduncaite 9 m
JIOB3XHHY NPOBOAY.

Bix croena go OyauHKY HaATATHYTO ApiT 13 M -
3aBnoBxEH (Man. 36.11), Akmi 3axkpinjgeHo 8 M

Ha cTiHI OyAMHKY Ha BHcOTI 3 M Bij 3emul. Max. 36.10
ObuHCcaiTE BHCOTY CTOBNA, AKINO BlACTAHB
Bl OVAHHKY A0 cToBma — 12 m.

KaTeTH NpAMOKYTHOTO TPHKVTHHEKA BinHO-
CAThECH AK 7 : 24, a rinoTeHysa JOpiBHIOE
50 cM. 3HaAHAITE MEPHMETP TPHKVTHHKA.

?

3 M

13 m

KaTter BifHOCHTBCA 0 TiNOTEHY3H AK 3 M

8 : 17. 3raiiTE NepUMeTp TPHKYTHHKA,
AKINO APYra# Karter nopisHioe 30 cm. 12 M

3HANAITE TOBKUHY HeBioMoro Bipiaka x Ha Man. 36.11
ManwHEKax 36.12-36.15.

= 10

B0°
10

5

1 3 15

Man. 36.12 Man. 36.13 Man. 36.14 Man. 36.15
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36.33.

O
SHAIITE JOBXHHY HEBLJIOMOIO BIIPI3KAa X HA ManwHKax 36.16 1 36.17.

10 17

X 15
Man. 36.16

Man. 36.17

36.34. OnuH 3 KaTeTiB TPAMOKYTHOIO TPHKYTHHKA JopiBHIOE 6 cM, a Apyvrai

36.39.

36.36.
36.37.

36.38.

36.39.,

36.41.

36.42.

36.43.

36.44,
36.45.

36.46,

36.47.

36.48.

70

Ha 2 ¢cM MEHIIHH BiJ] TINOTEHY3H. SHAHIITH NEPHMETD TPHKYTHHEA.
OauH 3 KATeTIE NPAMOKYTHOI'O TPHKYTHHKA NOPIBHIOE 9 CM, 4 rino-
TeHyaa Ha 1 cM Oinsma 3a gpyruil karer. 3HANAITE NepHMeTp TPH-
KYTHHEA.

¥ rpuryraury ABC kyr A rynuit, BC = 39 e¢m, AB = 17 em. BK -
sucora TpukyTHuka, BK = 15 em. 3uaiigite AC.

BK - eucora tpurkytHHKa ABC, v argoro £ZC - tynui. AB = 20 cm,
BC =13 em, CK = 5 cm. 3aangits AC.

Y pieHODEApPEHOMY TPHKVTHHEY BHCOTa, IpoReJeHA Ao DiUHOI cTOpO-
HH, JOpPIBHIOE D ¢M 1 moAlaAe 11 Ha ABA BIAPI3KH TAK, 0 IPHJIErTHIA
10 BEPINMHH piBHODEIpPeHOTD TPHKYTHHEKA Blpiaok gopieHoe 12 cm.
SHAHIITE OCHOBY TPHKYTHHEA.

Bncora BK pienobenpenoro TpuryTHHKa ABC (AB = AC) ginnTe
cropoHy AC Ha Biapisku AK = 24 em 1 KC = 1 cM. 3HaliiTE OCHOBY
TPHKYTHHKA.

36.40. 3mailiniTe cTOpOHH NapajieiorpamMa, JQiaroHaji siKoOro JOpiB-
HIOI0OTE 8 e 1 10 oM 1 0lHA 3 HHX NEepHeHIHKVJIAPHA J0 CTOPOHH.

Panive roaa, onucaHoro HABKOJIO TYINOKVTHOre piBHoDeJnpeHOro
TPHKVTHHKAa, gopieHwoe 37 cm, a #oro ocuosa — 70 cm. 3HalgiTe
OluHY CTOPOHY TPHKYVTHHEKA.

Bucora pienobepeHoro rocTpoKyTHOMNO TPHKYTHHEA, NPOBEJEHA 10

OCHOEH, JopiBHWe 18 ecm, a pajiyc Koja, OINHMCAHOIO HABKOJIO
HLOro, — 13 em. 3HaiaiTe DiUHY CTOPOHY TPHMKYTHHKA.

13 cm.

[lobyayiiTe BiApi3oK, JOBKHHA AKONO JOPIBHIOE Jlﬂ CM,

BicexTpica rocTporo KyTa NpAMOKYTHOTO TPHKYTHHEKA JLIHTH KATET HA
Blapizkn 10 cm 1 26 cm 3aBIOBKKH. SHAHIITE NEePHMeETP TPHKYTHHKA.
BicekTpHca DpAMOro KVra TPHEYTHHEA JLIHUTH rioTeHy3y Ha Binpia-
KH, 10 nopiBHI0IOTE 15 eM 1 20 cM. 3HAHIITE NepHMETP TPHKYVTHHEA.
¥ nNpaMOKYVTHOMY TPHKVTHHKY TOYKA JOTHKY BIHCAHOTO KOJA JLIHTE
kater Ha Biapiaku 2 cm i 10 cm. 3HaligiTs nepuMeTp TPHKYTHHEKA.
JiaroHani rpaneiill B3aEMHO NeplneHIUKYIAPHL H AopieHOKOTE 6 cM
1 8 cM. 3HAHIITE cepelHI0 JIiHIWD Tpamnenii.

IlobyaviiTe BiApizoK, JOBMKHHA AKOT0 AOPIBHIOE
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D .
5 36.49.

36.50.

36.91.

Piprobiury Tpanemim 3 ocHoBaMH a 1 b onMcarRo HaABKOJIO KoJa.
HopeniTs, mo I1 BHCOTA AOpPiBHIOE +/ab.

Bignomenua DIUMHOI CTOPOHH A0 OCHOBH piBHODEIPEHOrD TPHKYTHH-
Ka jgopieawpoe 5 : 8, a pismung pigpiskie, Ha aki OicexTpHca xKyTa
NpH OCHOBlL AIAHTL BHCOTY, NpOBeIeHY A0 OCHOBH, MOPIBHIOE 3 CM,
3HAHAITE NepHMETDP TPHKVTHHEKA.

Biuna croposa pisrobepeHONO TPHKYTHHKA HA D CM MEHIIA BiJi OCHOBH.

Binpiaku, HAa AKI DiceKTpHCA KVTA IIPH OCHOEBL JLTHTE BHCOTY, [IPOBEJEHY
J10 OCHOEHM, BITHOCATBCH HK O ! 3. SHANWMITE BHCOTY TPHEVTHHEKA.

\O) Bnpabu gra nobmopenns

36.52.

36.53.

36.54.

OpuH 3 KVTIE NPAMOKYTHOrO TPHEYVTHHEKA jopieHioe 30°. dnaigite
MejllaHy IbOT0 TPHKYTHHEA, TPOBEJeHY 0 INOTeHY3H, AKI0 cyMa
rinoreHy3d # MeHINOro KateTa jopieHioe 18 cm.

HKono pagiyca 3 cm BnucaHo B poMm0. OnuH 3 BiApi3KiB, Ha AKI TOYKA
OOTHKY ALIHTH cTOpOHY pomba, nopieBHIOE 9 cM. 3HAHIITE NEPHMETD

pomOa.

Tpanenixo BOMca®o B KOJ0 TaK, IO AlaMeTp KoJa € 11 OlasInon ocHO-
BOI), A BIIHOIMIEHHA OCHOB JopieHioe 2 : 1. 3HAMAITE KVTH Tpanelil.

H Tligeomyiamecs qo bubuenns Hobozo mamepiany

36.55.

36.56.

36.97.

[IobyaviiTe npaAMYy m Ta TOYKY A Ha BlacTaHl 2 cM Bijg npAMol m
1 Touky B Ha BigcTaHl 3 cM Big mpaMmol m.

[TobyaviiTe NpAMY a TA No3Ha4YTe Touky B, Aka Iif He HANeKHTL.
1) IlobyayiiTe nepnesguKyaap BK no npamol a.

2) INobyayitTe Bigpizox BM, ne M — neaka Touxka npamol a.

3) Ilopieasaiite gos:xuuu pigpiakis BK i BM.

[TobygyitTe napanensHi npsami, Bigerads MK SKUMH jJopieHoe 2 oM.

%I Kummeba mamemamuka

36.98.

[lorpidbHno nodapbyeaTH CTeNa Y ABOX
TPeHAMEePHHX 3AJaX: OIWH 3 HUX KBA-
ApatrHol (ropMH 231 cTOpOHOK 3,2 M,
a Ipyruy — OpAMOKYTHOL, HOro poami-
pua 4,5 m x 4 M. [Ina papbysanua 1 m?
crelil BUTpadawTs 240 r papbu. Papbda
npogaeThcsa B bapkax mo 2,5 Kr. Axy
HaliMeHmy KilaskKicTs Oasork ¢apbn
norpidHo npuabaru?

Q Likabi 3agaui — NOMIpKyi ogHA4E

36.59.

Uu MoxHA pO3MICTHTH HA ILIONIHHI 6 Towok Tak, mob OVIbL-AKI TpH
3 HUX OyJIH BepIIHHAMH piBHOOePEHOTO TPHKYTHHKA?

O
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§ 37. MNepnenagukynap i noxmna,
IXHI BRacTHBOCTI

1. NMepnengukynap i noxuna

Touxka H — ocmoBa mnepnenIH-
Kynsapa AH,

Bigpiaok AK — moxmna,

Touka K (migmiana mig H) -
- OCHOBA NMOXHJIOIL,

H K a Biapizsok HK — npoexuia moxu-
n0i AK ma npamy a.

AH — mepneHAHKyAAp, MpPOBele-
HEHM 3 TOYKH A Jo npaAMol 4.

2. BnactuBocCTi nepneHguMKynapa Ta noxunoi
Poarnaremo saxacmusocmi nepneHduKyaapa ma noxuaol.

1. llepneEaHKYAApP, NMPOBENeHHH 3 TOYKH [0 NpAMOI, MeHIIHH Bix
OyIb-AKO0l MOXHJ01, MPOBEeAeHol 13 i€l TOYKH J0 €l mpAaMol.

IlificHo, v npaMoKyTHOMY TpHKYTHREY AHK (Mman. emme) AH — karer,
AK - rinorenyza. Tomy AH < AK.

2. Adxmo aABi moxmai, mpoBedeHiI 3 TOYKH [0

npamoi, Mizk coborw pieHi, TO piBHI Mix cobolo r}’f
i Ixui npoermii. ¥ \\
.. : / \

Hexaii 3 TOukH A 10 NpAMOlL @ MPOBEJEHO MOXH- %
m AK 1 AM (AK = AM) 1 nepnesankynap AH .f “
{MEL?I 37.1). Tomi AAHK = NAHM (3a KaTeToMm M ';;' E =
i rinoreryasow), a Tomy HK = HM.

ITpapnneranM € Tako:X 1 oDepHEHe TBep/JAMXeHHHA. Man. 37.1

3. Axmo npoeruil ABOX TMOXMJIHX, NMPOBeJeHMX 3 TOUKH 10 npAMOI,
mizk cobolo pienHi, TO piEHi Mix coborw i cami moxmii.

ANAHK = AAHM (3a nBoma KateramMu), Tomy AK = AM (man. 37.1).

4. 3 ABOX NMOXHMAMX, NMPOBEIEHMX 3 TOYKH A0 npAmMoi, Oiasmow € Ta,
y AK0l DLNBINA NMPOEKILiA.
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D.

Hexan AK i AL — nmoxnni, HK = HL (man. 37.2). A

Tomi AK2 = AH? + HK?2 (a AAHK), /H

AL = AH= + HL? (3 AAHL). / N

Ane HK > HL, tomy AK® > AL?, Otxe, AK > AL, / \\

BaacrupieTs cnpaBaxyerbca i y ToMy pasi, / \
konH ToukM K 1 L poamimeni mo oguH OIK Bij / ! N\
Touku H. I H K a

[IpapuaBHEEM € TaKOK 1 o0epHeHe TBep/IKEeHHA. Man. 37.2

9. & ABOX MOXWJIHX, NPOBEIeHHX 3 TOYKH J0 nmpamol, Oiasma moxmuiaa
Ma€ OIABINY NPOEKILiI0.

Hexan AK i AL — noxnni, AK = AL (man. 37.2).
Toni HK? = AK? - AH? (3 AAHK),

HLZ = AL? — AH?® (3 AAHL).
Ane AK > AL, tomy HK? = HL?, Orxe, HK = HL.

3 TOYKH A0 nNpAMol npoeeaeHo aBl noxmunl. [loexuHa opHiel

' 3 HHAX ,[[Dp]_EH_'H}E 10 em, a 11 npoeknii — 6 cM. 3HAHTH AOBXHHY ApPYyrol

© MOXWUJI01, AKINO BOHA VTBOpPIOE 3 NpAMOI0 KyT 30°.

. Poze’'azanna. Hexall ma manwHRY 37.2 AL = 10 em, HL = 6 cm,
ZAKH = 30°.

1) Is AAHL: AH =+JAI? — LH? =J10% - 62 = 8 (cm).
2) Iz AAHK, 3a BIacTHBICTIO KATETA, INO JIEKHTE NpoTH Kyra 30°, MaTh-

memo: AH = AEE.
Tomy AK = 2-AH =2-8 = 16 (cm).
Bidnosidw: 16 cm.

PG ENES 3 TOYKKM 0 NpAMOL [IPOBeIeHO ABlI MOXHIL, NPOEKII] AKHX

_ ,zmpmummh 30 em 1 9 em. 3HAHTH JOBMUHN NOXHIUX, AKINO IXHA piaHu-
" u#A gopiBHioe 9 oM.
. Posze'azanna. Hexan na mamosry 37.2 KH = 30 em, HL = 9 cM.
. 1) 3a snacrusictio 4: AK > AL. llosmaunmo AL = x cm. Tom
AK = (x + 9) oM.
2) Izs AAHL: AH? = AL? - LH?, romy AH? = x% - 92,
Ias AAHK: AH? = AK? — HK?, romy AH? = (x + 9)° — 30°.
3) Jliei wacTHHH oTpuMaHHUX pieHOocTel pieHi. OrTxe, piBHI 1 npasl IxHI
YACTHHH.
Maemo pisusaus: (x + 9)2 — 302 = x2 — 92, amigkn x = 41,
4) Ormxe, AL = 41 cMm, AK = 41 + 9 = 50 (em).
Bidnoside: 41 cm, 50 cm.

{ () Lo HasuBalTe NOXKUNOW, NPOBEASHOK 3 ToYKkM ao npamoi? O Lo Ha3nBakTh OCHOBOKD
Y poxunoi? O Wo HasweaoTe npoekuieio noxunol? © CdpopmyniodTe BNAcTWBOCTI NOXK-

nUX | TXHIX NpoeExUIin.
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hd

A

37.3.

37.4.

37.7.

37.8.

37.9.

Z. Hakpecnite npaMy m 1 no3dHaure Touky P, 1o i# He

8
O
Fosb'sxims 3agavi ma Buxonaime Snpabu

37.1. (Veno.) HaagiTe Ha manweky 37.3: F
1) nepnesguryiaap, nposejenuii a3 rouxku B go npa- r 4
Mol b; /
Z) OCHOBY HepHeHIHKYJIAPA;
3) noxuny, npoeefeny a Touku B go npamol b; f;"f |
4) oCHOBY MOXHJIOIL; - e
0) NPOEKIin MOXMWIoL. P M b

Man. 37.3

Hanexurtb. [Iposegirs nepnenauryaap PK i noxuny PM pno nps-
Mol m.

(Veno) BM — nepnenaurynap ao npamol b, BP — noxuna (man. 37.3).
IlopieaainTe BM 1 BP.

HoexHHA neprneHgUKVIApPa, HPOBEJEHOI0 3 TOYKH [0 NpPAMOL, A0piB-
HIOE D CM, A JIOBXXMHA NOXHJI0l, NPOBEeHOl 13 Iiel caMol TOYKH, —
13 cm. 3HalAITE DPOEKIIK MOXKUI0l HA AAHY NDPAMY.

. llepnenaukyiap, npoeefeHuil 3 AaHOl TOYKH J0 NpAMOl, JOPiBHIOE

6 cm. Iz niel caMol TOUMKH [0 OpAMOl NPOBEAeHO NMOXHAY, HPOEKIiA
AKOl HA nNpaMYy AopiBHIe 8 cm. 3ualigiTes QOBKHUHY MOXHIOL,

37.6. 3 Toukn o npamol npoeegeno Aei pisHi Mimx cofow noxmni.
Ilpoernia oaHiel 3 HUX JAOpPIBHIOE 7 M. SHANHAITE BiICTAHL MiX OCHO-
BAMHM NOXMIHUX.

3 TOuKH 10 npaMol npoeeaeHo ABL piBHi Mimxk coboro nmoxuai. Bigerasns
Mim IxHiM# ocHOBaMH JopisHIoe 12 cm. 3Haiigire npoernil moxuanx
HA [0 OpAMY.

Touka neXHUTE Ha Bigcrani 6 cM Big npamol. Ia niel ToukH A0 npamol
NpoBeIeHO MOXHIAY, 0 VTROPIOE 3 npaMolo KyvT 30° 3HaHAITH J0BMKH-
HY MNOXHJA01 Ta 11 OpoeKIlil HA OpAMY.

Touka nexHuTH Ha BlAcTaHI 4 cM Bijg opamol. I3 miel TOYKH g0 mpAMOl
NpoBefeH0 NMOXHAY, 1IN0 VTBOPIOE 3 NMpAMo KyT 45°. dHAlAiTh mpo-
EKIIII0 MOXHJIOL HA [0 NPAMY Ta JOBXHHY IIOXHJIOL.

37.10. 3 Tourn go npamol nporefeHo ABl nmoxuai. OgHA 3 HHX JOpPIBHIOE

37.11

37.12.

=]
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13 cMm, a 11 mpoerknia — D> cM. SHAHIITE NPOEKINI ApYyrol MOXHJOL,
AKII0 BOHA YTRBOPKE 3 NPAMOIO KYT 45°

. 3 TOYKH [0 NpAMol npoeegeHo Al moxmuual. OgHAa 3 HUX JOpPIBHIOE
12 em Ta yreopioe 3 npamorn KyT 307 dHalgiTe JoBXMHHY Apyrol
NOXMJI0l, AKINO 11 NPOEKIIIA HA NpAMY — 8 cM.

3 TOYKH Jio NpAMOl npoeeaeHo Ael noxuii 13 em 1 20 eMm 3aBHOBKKH.
IIpoeknia nepiiol NOXMUI01 HA NPAMY JOPIBHIOE D CM. JHAHAITE NIPO-
EKILIKD JAPYyrol nNoxmmnol.

37.13. 3 Toukn, mPE MicTHTheA Ha BifcraHi 24 cm Bij npamol, npo-
penedo ABL moxmnal 25 cMm 1 26 cM 3aBAOBMEH. SHAWAITE BIACTAHL
Misx ocHopamu noxuaux. Crinexu sunagkis eniyg poarnsayru?

O
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47.14. 3 TOouKH, 10 MICTHTHCA HA EBijcTaHl 8 cM BijJ npAMOol, NpPOBEAEHO
Al moxuai 10 em 1 17 oM 3aBAOBKEKER. SHAHAITH BiJICTAHBL M13 OCHO-
BaMH noxXuamx. CKIIBKH BHANAAKIB CliJ pPoaraaHyTH?

37.15. 3 ToukH OO0 DpAMOl ODPOBeAeHO OBl MoxXHJIL 5 cM 1 8 cM 3aBIOBKKH.
fAxnil KyT vreOpIOE ApYTra MOXHJA 3 NPAMOI0, AKINO NPOEKI1A Mep-
1ol MOXHJI0l HA OpAMY AopiBHIOE 3 cM?

37.16. 3 Toukn jpo npAMol npoeeneHo ABi noxmni. [MoexuEa onHiel 3 noxu-
auxX popisHIIoE 41 cM, a II npoekmili — 9 cm. AxuH KyT VvrBOpIOE
1HIIIA MOXWJIa 3 IpAMOK, AKIIO0 11 MpoeKIllA Ha [ ONpAMY J0DiBHIOE
40 cm?

37.17. Tourku M i N nemxars no oguH 6ik Big npamol . I3 uux Touor A0
NpAMOl a4 NpPOBeJeHO NepneHAUKYAApPH 2 cM 1 T ¢M 3aBAOBMKH.

3uaiigire BigcTaHs MiM OCHOBAMH NepHEeHIHKYASpPIB, AKINO
MN = 13 cwm.

A7.18, Touxkn A 1 B nexats no oauH 0iK Big npamol m. Iz nux Touor mo
NpAMOl m NPOBEeAEHO NEePHeHAHKYJAPH 1 cM 1 T oM 3aBAOBMHKH.
dHaiaiTe AB, ARINO BIACTAHL MI¥ OCHOBAMH NepHeHAHMKVJIAPIB
nopieHe 8 oM.

37.19. 3 Tourn go npamol npoeegeHo ABl moxuai 10 cm 1 14 oM 3aBHOBXRKH,
PI3HHIA NPOEKIIIH AKHX JOPIBHIOE 8 cM. 3HAHJITE NPOEKIIl]l MOXH-
JUX 1 BIZCTAHE Bl TOYKH JI0 OTpAMOI.

37.20. 3 ToukH o mpAMOl IpOBEJeHO JBl MOXHJII, PI3HHIA AKHX JOPIBHIOE
2 cM. 3HAHTITH Ol NOXHJIl Ta BiACTAHL Bl TOYKH N0 NpAMOl, AKIIO
NpoeKIil MOXHIHX JopiBHIOKOTE 1 cM 1 D cM.

F 37.21. CropoHH TPHKYVTHHEKA AopiBHKOIOTE 13 cMm, 14 ecm 1 15 cm.
JHAHIITE NPOEKI1] JBROX MEHIIHX CTOpPIH Ha OLILIIY CTOPOHY.

37.22. CropoHH rocTpOKVTHOr0O TPHEYTHHKA J0PiBHIOWTE 20 cMm, 29 cm
i 36 cMm. 3HaliniTe Dpoeknii ABOX OLNBMEX CTOPIH HA MeHIY CTO-
pPOHY.

37.23. 3 rouku A jno npamoi m npoeepeno noxuai AB i AC Ta nepnenam-

Kyaap AK, npuuoMy Touka K JgexuTs Mix Toukamm B i1 C.
AB =15 ¢em, AK = 12 em, KC = 16 em. 3uaigires ~ BAC,

Brpabu gns nobmopenns 1

37.24. OcHoru pipsobiuxol Tpanenii aopieHwTe 5 eMm 1 11 eM, a 11 Buco-
ta — 6 em, 3naiigite giarosans Tpaneiii.

37.25. Pagiven geox kin, aki malorth aopuimuill goruk, gopisHiowTh 1 oM
i 4 cem. Ilpama a — cninkHA JOTHYHA OHMX Kin, JHAWAITE BigCTAHL
MiM TOUKAMH AOTHKY NpAMOL 4 3 KOJaMH,.

H Tligzomyiumecs go bubuenns Hobozo mamepiany

37.26. ¥V tpuxyTHHKY ABC (£ C = 90°) npoBemeno cepeaHio nimiw KL
(man. 37.4), KL = 3 cm, LB = 4 cMm.
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37.27.

1) ¥ AKBL 1 AABC 3HalHfalTh BiJHOINeHHA 4
KaTeTa, NpoTHJIeXKHOr0 M0 KyTa B, 1o karera,
npHJaerjgoro o Kyra B, 1 nopiBHAHRTEe OTpHMAaHI
JHAYEHHHA. 3
2) ¥ AKBL 1 AABC 3HalfniTe BINHOIMEHHA |
KATeTa, MPOTHJEXKHOro o Kyra B, o rinoreHyan L 4

Ta NMOPIBHAHTE OTPHMAaH] 3HAYEHHA. Man. 37.4

3) ¥ AKBL i AABC 3maiiniTh BIIHOINEeHHSA

KaTeTa, NpHJeraoro Ao Kyra B, no rimnoTeHy3H Ta NOPIBHAHTe
OTPHUMAH] 3HAYEHHA.

Buanaure Mipy KVTIB TPHEYTHHEA 31 CTOPOHAMH 3aBJ0BHKH:
1) 1 cm, -JE::M. 2 cM;
2) 1 cm, 1 cmMm, -Jrﬁ CM.

=\ Kummeba mamemamuka

37.28.

Bigomo, mo 1 ra miey 3a pik ounmye 18 mam m? nositpa. Crinesxu
M° TOBITDA OYHMCTHTE 3a piK Jic niaomeo:
1) 5 ra; 2) 2 km??

O Uikabi 3agaui — nomipkyu aguave

37.29.

76

(3adava Cmengopdevrozo ynieepcumemy.) Toury P poaramoeaHo
BCepejHH]l NPAMOKYTHHKA TAK, L0 BIACTAHL BiJl Hel [0 BepIIHHH
NPAMOKYTHUKA AopieHioe 5 #gpais, A0 nporTUiesxHol BepIHMHN —
14 apaie, a no Tperkol BepminHH — 10 apais. Axolo € BiACTAHEL BiJ
TouKH P no verBepTol BepmHHHT

§ 38. CuHyc, KOCHMHYC | TAHMeHC FOCTPOro KyTa
NPAMOKYTHOIrO TPMKYTHMKA.
CnieeigHOWEHHA MIXK CTOPOHAMM Ta KYTaMK
NPAMOKYTHOrO TPMKYTHHKA

1. O3Ha4yeHHA CUHYCa, KOCUMHYCA | TaHreHca
rOCTPOro KyTa NMpAMOKYTHOIMO TPUKYTHMKA

Hna rocrporo Kyra A:
BC — nporuiemHuil Karer,
AC — npumneramii Karer,

Inna rocrporo Kyra B:
AC — mpoTHIeRKHHH KATET,
BC — nmpuaeraHi KaTer.
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Cunyecom zocmpozo kyma RPAMOKYMHOZ0 MPUKYMHUKE HASHBAIOTE
BUTHOIIEHHA NMPOTHAEMHOI0 KATETA 10 IiNOTeHY3IH.

Cuaye Kyra A noaHavawTs Tak: sind. Orxe,

5iﬂA=£=E—. sinB=——=—,
AB ¢

Kocunycom zocmpozo kyma RPAMOKYMHOZ0 MPUKYMHUKG HAIHBA-
HOTh BiIHONIEHHA NPHJIErJoro KATeTa J0 rinoTeHysH.

Rocunye kyra A noznauawTs Tak: cosA. Orxe,

{:nsA=£=E, cusH=E=E.
AB ¢ AB ¢

Ockinekn KaTetn AC i BC MeHmi Bin rimorenvan AB, To cuHyc i Kocu-
HYC 20cmpo2o Kyma npaAMoOKymHo20 MPUKymMHUKa MeHiul 6id oduHuyi.

Tanzencom 20CMpozo Kyma RPpAMORYMROZ0 MPpUKYMRUKL HAa3HBA-
0Th BITHONIEHHHA MPOTHIEKHON0 KATeTra M0 NPHJIerjoro.

Taurenc KyTta A noaavawTsh Tak: tgAd. Orxe,
BC a AC b
tgA=—=—, tgB="—=—,
S474c™ v *7T"BC a
IlogepemMo, M0 AKIIO TOCTPHH KEYT OJHOI0O NPAMOKYTHOTO TPHKYTHHEA
AOPIEHKE TOCTPOMY KYTY JAPYroro NpAMOKYTHOIO TPHKYTHHEA, TO CHHY-
CH IMX KYTIB pPiBHI, KOCHHYCH IIHX KYTIE pIEHI H TAHTeHCH IHX KYTIB
piBHI.
PoarnaneMo NpAMOKYTHI TpHKYTHHEH ABC i A B.C,, A
yakux AC = /ZC, =90% A= /A, (man. 38.1). Tom
LABC ~ AAB,C, (3a rocrpuMm EKytoMm). Tomy

B =l . Iz nsoro BHMIMBAE, IO O =t .

A48, B A AB  AB’ Z o
C 1
a ToMy sinA = sind,. Asanoriu=o jg - j:ﬂ: , TOMY \
BC C EL
cosA = cosAd,, — = 5 L romy tgA = tgA,. C, B,
AC  A/C
Max. 38.1

OT:xe, NpHXOAHMO 0 BHCHOBKY: CUHYC, KOCUHYC
I manacHe 20CcMPo2o Kyma npaMoKymHozo mpuKkymHyuKa
3aaecxcams aulie gid zpadycHol Mipu kKyma.
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2. CniBBiQHOLWEHHA MiXK CTOPOHAMM | KyTaMm
MPAMOKYTHOrO TPUKYTHUKA

3 03HAYeHL CHHYCA, KOCHHYCA i TAHTeHCA KVTa CALAVIOTE TAKl cniagidHo-
UWCHHA MIN CMOpPOHAMU Ma KymaMu npAMOKYmMHO020 MPUKYMHUKA.

1. Karer popisHE rinorenysi, MOMHOMKEHIH HA CHHYC NPOTHJIEKHOIO
10 HBEOTO KyTa a00 HA KOCHHYC NPHJIErJaoro:

a=csinAdA =ccosB Ta b=e¢s8nB =cecosA.

2. linoTenysa DopiBHIOE KaTeTy, MOIiAeHOMY HA CHHYC IIPOTHJAEKHOI0
o0 HBOTO KyTa a00 HA KOCHHYC NPHIErIoro:
- a a b b
sindA cosB sinB cosA

4. Kater nopiBHIOE OpyroMy KaTrery, MOMHOKEHOMY Ha TaHreHC KyTa,
NMPOTHIEAHOTO 10 Nepuoro KaTeTa:
= ﬁtg;‘l, b = ﬂtgﬂ-

4. Karer gopieHioe apyroMy EATeTy, NOiJeHOMY HA TAHIeHC KYyTa,
NPHJAErJ0ro 0 Nepliore Karera:

= 90° AC = 12 cm, cos A =g.
A
Posg' asanna. CropueTaEMOCA MadwHEoM 38.2.
AB = e =12:E=15[EM}. b ¢
cos A 4
Bidnosids: 16 cm. O g
Man. 38.2

JHAYEHHA SInA, cosA, tgA MoXHA 3HAXOJAHTH 3a JIONMOMOTOK CIEILAb-

HHX TablIHub, KansKyJaATopa afo kommn'orepa. [Ina ofuMcileH:E BHKOPHC-
TOBYEMO Kiaaeimi kanskyasTopa [sin), (cos|i [tg]| (ma peaxux KaneKyIATOpax

tan|). [locaiposHiCcTh 00UHCIEeHB V PI3HAX KAJBKVJIATOPIBE PIBHATHCA. ToMYy
PAJHMO VBAXKHO O3HAHOMHTHCA 3 IHCTDPVKIIIE J0 KAJBKYJIATODA.

m VYV tpuxyrtEuky ABC: ZC = 90°, AB = 10 cm, ZA = 17°
. dHaiiTe BC (3 TOYHICTIO IO JeCATHX CAHTHMETpA).

. Poag'szauua. BC = AB sinA (man. 38.2). 3a ponomorow Ttabnuus abo

KalsKynaTopa sasaxonumo sin17° = 0,2924, Orxe,
BC = 10-0,2924 = 2,9 (cm).

Bidnosids: = 2,9 oM,
78 8
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(CETTED vV rpukyramky ABC: ZC = 90°, sin A =§, AC = 12 cwm.

- daanTn AB 1 BC,
- Poze'azanna. CropucTaeMoca MadwHKOM 38.2.

' 1]'3111-#’1—E 3a VMOBOIO, smA_E TOMY E_E
AB 5

AB 5
[Toanaunmo BC = 3x (cMm), AB = 5x (cm).
2) 3a teopemowo Ilicharopa, AB® = AC? + BC=, Tonxi (5x)* = 122 + (3x)%,
16x2 = 144, x* =9, x = 3 (cm).
3) Maemo: BC =3-3=9 (cm), AB=5"-3 = 15 (cm).
Bidnosiow: BC =9 cm, AB = 15 em.

Jda ponoMorow Tabaumns, KanskyaaTopa abo KoMmMnwoTepa MOMHA 3a
NaHMM 3HAYeHHAM sinA, cosA abo tgA sraxoauti kyT A. [lns obuncnens
BHKOPHCTOBYEMO KJIaBimi kanekyasTopa [sin'|, |cos'|i| tg! !.

LELOELES ¥ rpuryTEHRKY ABC: 2C = 90°, AC = 4 cm, BC = 5 cM. 3Hal-
" TH TOCTPl KYTH TPHKYTHHEKA.

Pozg'azanna. tg A —% 2 1,25 (man. 38.2). 3a gonoMorow Kalk-

KVJAATOpA 3HAXOAMMO 3HaueHHA Kyra A y rpaaycax: 51,34019. Ilopae-
MO V rpaaycax 1 MIHyTax (V JeAKHX KAJNBKYJAATOpPAX e MOMJIHUBO 3po-
OHTH 3a JonoMorow cnenianenol knaeimi). Maemo: £A = 51°20°. Toni

2B =00° - JA 090° — 51°20' = 38°40".
Bidnoeids: = 51°20'; = 38°40',

3. CuHYC, KOCUHYC | TAHreHc TabnuyHnx KyTIB

SHaHAeMo cuHyc, kocunyc i manzene kymis 30° 1 60°,

Poarnamemo AABC, y akoro £ZC = 90°, £ZA = 30°, £ZB = 60°, BC = a
(man. 38.3). Toai, 3a BracTHBEICTIO KATETA, 1110 JeKUTE npoTH kKyTa 30°, AB = 2a.
3a Teopemoio IIidaropa:

AC =+ AB? — BC? = ,[(2a) — a® = /3a® = a /3.

Toai sin 4 = EC. Tobro sin 30° = s =1;
AB

a 2
cos A = AE, TobT0 cos30° = ﬂﬁ = JE;
ARB 2a 2
tg 4 = BC robro tg30° = 4__ 1 _3.
AC &ig J58 3

AC .'::-JE u"ﬁ

gsin B = —, TmobT10 81n60° = ——
AB'’

2¢ 2
cos B = i, robro cosB0® = ";- - é';
kg w2 aclino 80P a3 _ V3.
BC (1
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dHaudeMo CUHYC, KOCUHYC | maHzeHe kyma 45°,

Poarnasemo AABC, v akoro £C = 90° ZA = ZB = 45°, BC =
(man. 38.4). Toai AC = BC = a.

da Teopemowo Ilidgaropa:

=AC? + BC? = +a? + a? =+/2a% = a/2.

Toai sin A = B{:, ToDTO 51N 45° = - —JE
AB "2 2
cos A = Aﬂ. T0obOTO CcOs545° = # x -"‘III—E
AB 2 2
Hﬂ
tg A =——, T00TO tgd4b°=—=
& AC e tg a
CHcTeMaTHaVEMO OTPHMAHIL AaHl B Tabanmo:
A 30° 45° 60°
1 1 2 V3
E.i_ﬂ A cy — — e
2 J2 2 2
cos A ﬁ - = JE l
2 J2 2 2
1 3
A = — 1
% J3 3 V3

l q Kytu 307, 45° | 60° npuiHATO Ha3MBaTH MabnuvHUMU Kymamu. i
&

M dHalTH BHCOTY piBHODEIPEHOTO TPHKYTHHKA, MPOBEAEHY 10
- OCHOBH, AKINO OCHOBA nopieHioe 12 cm, a KYT NPH BepIINHI TPHKYTHHEA

. mopisaDE 120°.

- Possg'azanna. Hexail ABC — pamnit tpuxkytang, AB = BC, AC = 12 cwm,

« ZABC = 120° (man. 38.5).

- 1) Ilpoeenemo no ocHoel AC BHcory BK, AKa € Tako:x MealaHow 1 Dicek-
TPHCO0.

AC 12 B

2) Toai KC = 3 = > = 6 (cm).

3) ZKBC = /ZA8C : 2=120°: 2 = 60°. m
. KC A K C

4) Ia ABKC (ZK = 90°): tg KBC = E Man. 38.5

geiacu BK = = = B i® EI-E«J— 3 (cm).

tg KBC tg60° .3
Bidnosgids: E‘HE CM.
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¥ Wo HasMBaTE CHHYCOM, KOCHMHYCOM | TAHTEHCOM TOCTPONa KyTa NPAMOKYTHONO TPUKYT-

U Huka? O AxvmMu 3anexHocTAMW Nos'ssadi Mik coBolo CTOpoHM | KyTWM NPAMOKYTHOrO
TPUKYTHUKA?

D 4

)

Fosb aximb 3agaui ma bukonaume bnpatu
38.1. laso AABC, 2C = 90° (man. 38.6). 3uanaiTh: 1"1

1) sinA; 2) cos B; 3) tgA;

4) cosA; 2) sin B; 6) tg B. 6 10
38.2. Iaso AMNK, ZK = 90° (man. 38.7). 3HalOiTE: |

1) cos M 2) sinN; 3) te M; — Tm—

4) sin M; 2) cos N; 6) tgN.
38.3. 3raiiniTes 3a JomoMoroKw TabJIHIL, KAABKYIATOpAa Max. 38.6

abo KOMIT'I0Tepa: M

1) cos22°; 2) sin 50°; 3) tglT7°;

4) cos12°10; 2) sin67°30°; 6) tg851°48".
38.4. 3naiiniTs 3a gonomMorol TabaHNb, KaJdbKVJIATODA

abo koMmmnwoTepa: 4 2

1) sin43°; 2) cosHT°; 3) tg 70°;

4) sin 14°42’: a) cos49°30'; 6) tg15°12". gD - N
38.5. O0uncaiTh:

1) sin30° + tg45°; 2) cos30° - 8in 60°. Man. 38.7
8.6, ObuncaiTn:

1) tg45° — cos60°; 2) sin45° : cos45°.
38.7. amo: AABC, 2C = 90° AC = 5 cm, BC = 12 cM. 3ualifiTe:

38.8.
38.9,

sinA, cosA.
Hano: AABC, 2C =90° AC = T em, BC = 24 cm. naijiTe: sin B, cos B.
Y AABC Z2C = 90° 3HanglTh:

1) AC, agmo BC =a, £B = [§; 2) AB, akmo AC = b, FA = .
38.10. ¥ AABC Z2C = 90°. 3eaiiniTs:
1) BC, agkmo AC = b, £ A = q; 2) AB, akmo BC = a, 2B = B.
38.11. ¥V AABC ~2C = 90° 3HaligiTh:
1) AB, axmo AC = 5 eM, cO0S A = :li:
2) AB, akmo BC = 3 cm, sinA = 0,6;
3) AC, armo AB = 8B oM, sin B = g:
4

4) BC, axmo AB = 20 cm, cos B = E;
a) AC, axmo BC = 10 em, tgB = 0,5.

38.12. ¥ AABC 2C = 90°. 3gaitniTe:

1) AB, saxmo BC = 8 cM, cos B =%;

2) AB, arkmo AC = 10 cm, sinB = 0,25;
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38.13.

58.14.

38.15.

38.16.

48.17.

S8, 18,

38.20.

38.21.
38.22.

38.23.

82

3] HE'I H'EDIDAE='EGH, E.]IIA:%;

4) AC, axmo AB = 20 cm, cos A = 0,4;

b) BC, armo AC = 12 cm, tg A = %
Y AABC ZC = 90°. 35afaiTE:
1) AB, akmo AC = -1:-.,"5 cMm, £ A = 30°:

2) AC, axmo AB = 52 em, ZB = 45°.
V AABC ZC = 90°. 3HaiixiTs:

1) AB, akmo BC = 643 em, 2B = 30°;

2) BC, axmo AB =102 cm, £ A = 45°,

Suailigite (3a gonoMorow TabnHOb, KAABKRYJAATOPa abo KoMI'0Tepa)
rocTpHH KVT o, AKIIO:

1) sina = 0,4226; 2) cosa = 0,8192; 3) tga = 0,2679;
4) sina = 0,8231; 2) cosa = 0,9373; 6) tga = 0,6924.

3uaiigiTe (3a gonomoroiw TabiHlb, KaNsKyaATOpa abo KoM oTepa)
rocTpHH KyT [§, AKIIO:
1) cosf = 0,1908; 2) sinff = 0,8387; 3) tgp = 0,7265;
4) cosp = 0,5493; a) sinfi = 0,3518; 6) tgph = 1,1792.

Y AABC Z2C = 90° 3a ponomorow tabiauns, KaiaskyiasTopa abo
KOMI'HOTepa 3HAAITE 3 TOYHICTIO 0 COTHUX CAHTHMETpA:

1) AB, agmo BC = 5 cMm, £A = 42°;

2) BC, axmo AB = 10 em, £ B = 37°;

3) BC, axmo AC = 4 cm, £ A = 82°,

Y AABC 2C = 90° 3a monomorom Tabaunb, KalbkKyJaaTOpa abo

KOMII' IOTepa 3HANAITE 3 TOYHICTHO J0 COTHX CAHTHMeTpa:
1) AC, akmo AB = 8 em, £A = 15%;
2) AB, akmo BC =9 cm, ZA = 43°;

3) BC, akmo AC = b em, £ B = 29°,
38.19. IlobyaviiTe KyT: 1) TanreHc AKOTr0 JOpPiBHIOE E:,

. 2
2) cHMHYC AKOro JOpiBHIOE — 3) KOCHHYC AKOro JOPIBHIE 3"

2
INobyayiTe KyT: 1) TaHreHc AKOro JAOpPIBHIOE ?

: 4 1
2) cMHYC AKOr0 JOPIBHIOE E; 3) KOCHMHYC AKOro JOPIBHIE E

IliaroHans NpAMOKYTHHKA VTBOPKE 3 HOro CTOPOHOK, MOBMHHHA
AKOl a, KyT [}. 3HaAAITE NepuMeTp NPAMOKYTHHKA.

OnHA CTOpOHA NPAMOKYTHHEKa mopisHioe b. Moro miaromans vTeo-
PIO€ 3 NPVTOK CTOPOHOI KYT . SHAHAITE ILIOIMY NPAMOKYTHHKA.
Kyt pomba nopieHioe 42° a giaroHAJSL, N0 JEeXKHTE OIPOTH HLOrMO, — 6 oM.
SHAHTITE Jpyry AlaroHands poMOa (3 TOUHICTIO IO COTHX CAHTHMETpa).
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48.24. Cropona pomba jnopieHwE 8 cM, a OJJHH 3 Horo Kyrie — 78°. 3nau-
JiTh (3 TOYHICTIO JI0 COTHX CAHTHMeTpa) AlaroHans pomba, 110 BHXO-
ANTH 13 IBOTO KYTA.

38.25. Nnorenyaza NpAMOKVTHOTO TPHEVTHHEKA — €, & OJIHH 3 TOCTPHX KVTIB —
(. SHAHJITE BHCOTY TPHKYTHHKA, ITPOBEIEHY A0 riINOTEeHY3H.

35.26. Bucora NpAMOKYVTHOrO TPHKVTHHKA, NPOBeJeHA J0 rinmoTeHY3H,
popieHIOEe fi. 3HANNITE rinoTeHyay TPHKYTHHKA, AKINO OOAHH 3 Horo
rocTpHX KYTIB ONOplBHIOE [i.

38.27. l'inorenysa NpaAMOKYTHOIO TPHKYTHHKA BiIHOCHTLCH A0 KaTeTa UbO-
ro TpuKyTHHUKA A 8 : 5. 3uaiigits (3 TouwicTio A0 rpaayca) rocTpi
KYTH 1LOIO TPHKYTHHKA,

4528, BigHomeHHA KATeTIB NPAMOKVTHOrO TPHMHEVTHHEKA JopiBHIOE 9 : 5.
JHAHAITE (3 TOYHICTIO 10 rpajyca) rocTpl KYyTH IBOrO TPHKYVTHHEA.

38.29. llano: AABC ZC = 90° 3rangiTe:

1) AB i BC, axmo AC = 6 emM, cosB = 0,8;
2) AC i BC, axkmo AB = 13 cMm, tg A =%.

38.30. Oanmo: AABC 2 C = 90°. 3HaiiaiTk:

1) AB 1 BC, axmo AC = 4 eM, s5in4d = 0,6;
2) AC i BC, armo AB = 34 cm, tg B :I_BEF

38.31. Ocuoeu pisrobiunoi rpanenii gopisawiors 2a i 2b (a > b), a roerpuii
KYT — 0. 3HalAiTL Diuny cTOpoHY Tpaneii. 4

38.32. Ha manwaky 38.8 FACB = ZK = 90° AC = b,

ZABC = i, £BCK = vy. 3duaiinite BC, CK, KB.
38.33. Ha mamorsky 38.8 ZFACB = /K = 90°, BK = a, !

(4]

38.35.

38.36.

4o I TR

38.38.

38.39.

38.40.

ZABC =, £BCK = a. 3nalaite BC, AC, AB.

38.34. CtopoHH NpAMOKYTHHKA JOPIBHIOIOTE 19 cMm -4
i 50 cMm. 3HaligiTe rocTpHil KYT MiM JlaroHaJAMH
NPAMOKYVTHHEA (3 TOYHICTIO J0 MIHVTH). Maz. 38.8

Hiaronani pomba nopieH0oOTs 10 em 1 12 em. dHaiifiTe KyTH pomba
(3 TOuHicTHO A0 MIHYTH).

biuna cropora pieHODEAPEHOID TPHKYTHHUKA JOPIBHIOE M, a KYT 1IpH
OCHOBI — (1. 3HAHAITE pajlyc K0Jia, BIIMCAHOIO B IIeH TPHKYTHHEK.
KyT npn ocHOBI plBHODE/IPpEHOTO TPHKEYTHHKA JIopiBHIOE [, a panive
BIIHCAHOIO KoJia — r. JHAHAITE Di4HY CTOpPOHY TPHKVTHHEKA.
TFoerprnit KyT napanenorpama JopisHioe 45° JliaroHanas AiNTHTE
TYOHH KVT vV BigHomeHHI 1 : 2. 3HAHAITH 0 JlaroHalb, AKIINO
nepuMeTp napalenorpama gopisaioe 20 cwm.

Il'ocrpu#i kyT napanenorpama jopieHioe 60°. [liaroHanes ALMHTE
Tyvouil KyT v Bigmomenni 1 : 3. 3HaliaiTe mwo giaronank, AKIO
nepuMeTp napanejorpama nopieHioe 24 cM,

¥ TpUKYTHHKY 0fHA 31 cTopin nopiedoe 10 em, a npuneri 10 Hel KYTH —
135° i 30° 3maigiTe BHCOTY TPUKYTHHEA, NPOBEIEHY A0 L€l CTOPOHH.

O
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o
A8.41. ¥V TpUKYTHHKY oJHAa 31 cTopiH — 8 cM, a npuaerdal ao Hel kyrn — 60°
1 45, 3HaANAITE BHCOTY TPHKYTHHKA, NPOBEJeHY J0 1€l CTOPOHH.

Brpabu gr3 nobmopenns

38.42. lloxuna, npoBegeHa 3 TOUKH JI0 NpAMO], V ABa pas3# OLikla 3a nep-
NeHAUKYIADP, DPOBEJeHMH 13 1€l caMol TOYKHM 10 Iiel npaMol. 3Ha-
AlTE EYT MM [OXMJIOH 1 HNepuneHAHUKYIAPOM.

38.43. Kater npAMOKYTHOro TPHKYTHHKA AopieHwe 12 cm, a iforo npo-
€K1liAg HA rinorenyay — 7,2 cM. 3HAHAITE NepUMeTD TPHKYTHHKA.

38.44. [lobGyayitTe pom0 3a BHCOTO0 TA MEHIIOK AiaroHaslIio.

= Kummeba mamemamuka

38.45. Kyr 3° poarasjgawoTs Kpisk 3biabmysaiibHe cKJ0, o 30insmye
B II'ATEL paaip. Kol BeIHUHHN 30A€THCHA KVT?

‘O Uikabi 3aga4i — nomipkyia ograve

38.46. {Eﬂ-ﬂ'ﬂ‘tﬂ ﬂprﬂEﬂﬂ} Armo B koni xopan AB 1 CD nepeTHHAKTLCA
B Tounl E mix NpAMAM KYTOM, TO CyMa KBajapariB Biapiskie AE,
BE, CE 1 DE popiBHIOE KBagpaTty alamerpa. [losemiTs me.

§ 39. Po3e'a3yBanHa NPAMOKYTHUX TPMKYTHHKIB

q Poaa 'a3amu mpuKkymHux — 03aHa4yae aHanTH HeBigoMi oMo CTOPOHKW Ta HeBigo-
2 Mi AOro KyTW 3a BiJOMMMK CTOPOHaMKU A KyTami.

1. Po3g'azyBaHHA NPAMOKYTHUMX TPHUKYTHUKIB.
3araneHi popMynu Ta QaKTH

IITo6 moxEA OVIO PO3B A3ATH NPAMOKYVTHHH TPHKVTHHK, 4
BlIOMHMMH MaTE OyTH abo Bl cTOPOHH TPHKYTHHEKA, abo ogHA
31 CTOpPiH 1 OIHH 3 TOCTPHX KVTIB TPHEYTHHEKA.

BuxopucToBYIOUH V OPAMOKYTHOMY TPHKVTHHEY ABC &
(£C = 90°) noanavenaa AB = ¢, BC = a, AC=b, FA, £B, ZC

(Man. 39.1) Ta coiBBIIHOIIEHHA Ml HOIO CTOPOHAMH H KYTaMH: o —\p
_ ane- 2 2 2 : .
ZA+ ZB=90° as + bb- c¢® (reopema Ilicharopa); Mas. 39.1
a = csinA = ccosB = bigA =
th
b =csinB = ccosA = atgh = LF
tg A
a a b b

E - — | — © — | e—
F.i B - | — e == - -

sinA cosB sinB cosA
MOKHA po3B’sa3aTi Oyab-AKHI NPAMOKYTHHH TPHKYTHHEK.
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Ilam poarnaHemMo YOTHPH BHJAM 3a/a4 HA PO3R A3YVBAHHA NPAMOKYTHHX

TPHKYTHHKIB.

dpa3KkH 3anHAcy 1XHbBOI'O PO3B A3VBAHHA B 3araJibHOMY BHIJIAJL Ta OpH-
KJagH 3aja4 NMOJAAHO YV BHTAAAL TAOIHILE.

2. Po3s's3ayBaHHA NPAMOKYTHHX TPHUKYTHUKIBE
3a riNOTEHY30H0 | FOCTPUM KYTOM

Ilano rinoTeHysy ¢ NPAMOKYTHOIO TPHKVTHHEA TA IOCTPHH
* kyr A. 3maiiTi apyruil roerpuil Ky TpuKyTHHKA i Hloro kareru.

Poas'asanna B saraasHOMY BHTIATI

IIpaxnan

Ilano:e, £A.
SEanTHe: B, a,b.

Poar'aiann A
1. 2B =90° — £A,

2. a =csinA.
3. b =ccosA.

Hanoe=T, ZA = 29°,
sEannTH B, a, b.

Poap' aaanna.
1. £ B =90° — 29° = 61°.

2. 0= Tsin29® = 3.39.
3. b= Tcos29° = 6,12.
Bidnosiows: 61°, = 3,39, = 6,12.

3. Po3s'asyBaHHA NPAMOKYTHUX TPUKYTHMKIB
3a KaTeToM i rOCTPUM KYTOM

m Ilaro KaTeT @ NPAMOKYTHOIO TDHEYTHHEA TAa TOCTPHH KyT A.
* JHAWTH APYyru# rocTpHil KVT TPHEVTHHUEKA, APYrHH KATeT 1 rinoTeHYay.

Posp'A3aEHA B 3AradLHOMY BHTAALI

IIpuxnan

‘|1 a & 0: a, £A.
. |3maiiTu: ZB, b, c.

Poapr’"saaann =
1. ZB=00° - £A,

il
2. b= bo b = B).
A (a atg B)
3. c= _ﬂ (abo ¢ = Ja? + b2).
sin A

| Hanmo:a=0, ZA = 63°.

3manrTu: £B, b, c.

Poasp' a3annasan.
1. £ B = 90° — 63° = 27°.

2. b= 8 = 2,00.
tg 63°

d. ¢ =— 5 = 5,61.
sin 63°

Bidnosidw: 27°, = 2,05, = 5,61.

4. Po3e'A3yBaHHA NPAMOKYTHUX TPUKYTHUKIB
3a ABOMa KaTeTamu

m Ilano kateTH a i b DpAMOKYTHOrO TPHEVTHHEKA. JHANTH
' rinoTeHyay TA rocTpl KYyTH TPHUKYTHHEA.

O
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Poas'asanna B 3aranbHOMY BHIrASII [Mpurnan
HnHano:a,b. Hamgoa=4,b=1.
3nanrTwn e, £A, £ZB. SHa#mnTH:C, ZA, ZB,
Pozs' aaannas. Poar"a3ansna.
1. e =+a? + b2, 1_,::442 + 72 =E=E_ﬂ-ﬁ_

[
2. tgA = 3 Hami £ A asaxogumMo 3a |2, tg A = ;; LA = 29°45,
AOTIOMOTON KadbkyaaTopa abo Tab- 3 /B =~ 00° — 20°45 = 60°15'

JTHIL.
3. £ B =90° — £A. Bidnosionw: 8,06, = 29°45", = 60°15'.

5. Po3e'a3yBaHHA NPAMOKYTHMUX TPUKYTHUKIB
38 KaTeToM | riNoTEHY30I0

IGUTGENES  JlaHo KaTeT @ Ta rinoTeHYy3y ¢ NpAMOKVTHOTO TPHKYTHHEKA.
" 3HAHTH APYrAil KarteT 1 rocTpl KVTH TPHEYTHHEA.

Poas'sizannsa B saraalbHOMY BHrAsal i Ipurnan
1 ano:a,c. Aaro:a=a, ¢c= 1L
drauurm b, £FA, £B. Spadru b, FA, ZB.
Poazr" a3aBHHAS. Poazr sa3anHaA..
1. b=+Je? —aZ, 1. b=+122 =52 =119 ~ 10,91.
2. 81N A = %. Hani £ A 3HAXOAHMO 33 | 2 gin 4 = o ZA = 24°37
12° '
AOMOMOTON KaIbKyAATOpa abo Tab- omaas iR | il
sty 3. £B =90 24°37T = 6323
3 /B =00° - /A, Bidnoside: = 10,91, = 24°37', = 65°23.

6. Poae'saayeaHHa npuknagHux 3agad

Poap’sayeaHHA NPpAMOKYTHHX TPHEKVTHHKIE BUKODHUCTOBVIOTE IIij udac
PD:!E*HE}FBHHHH NpHEJAAHWUX 3alay.

JOUGELES  drailTin Bucory gepeea MN, ocHoBa N Akoro € HezocTyn-
* HOWO (man. 39.2).

. Poag’ azanna. 1lloapaunMo Ha npaAMii, AKa npo-
. XOAUTE 4Yepea ToOuKy NN, OCHOBY Jepepa, TOUYKH

A Ta B i pumipaemo Bigpisoxk AB ra A MAN = ¢
1 #MEBN = p.

M

1) V AMAN: AN = MN
tg'ﬂ'. I'_.ll
2) ¥ AMBN: BN =& E
tgp
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D.
. 3) Ocrinerkn AB = BN — AN, maemo:
_ AEzM-szfﬁ[L-L]: N.tgﬂ—tgﬁi

tgfp tgo tgp tga tga-tgp
3BIIKH MH=AH'tEu‘tEHi

tga—tgp
Bidnosiods: Aﬂ-tguigﬁ'
tga—tgp

iy Lo oavavae poagR3atv TPMKYTHMK? O Akl cniBBiQHOWEHHA MiX CTOpOHaMKW Ta Ky-

U TamW NpAMOKYTHOTO TPMKYTHWKA BUKOPWCTOBYIOTL AN PO3B'A3YBAHHA TPHUKYTHWKIBY

» O Ak posp'A3aTH NPAMOKYTHHA TPUKYTHUK: 1) 3a rinOTEHY300 | FOCTPUM KyTOM; 2) 3a Ka-
TETOM | rOCTPUM KyTOM; 3) 3a ABOMA KaTeTamu; 4) 3a kateToM i rinoTeHy3own?

4

2]

39.2.
39.3.
39.4.

39.5.

39.6.

Fosb axims 3agaui ma bukoHaime bnpatu

39.1. 3a rinorenyzow AB npamokyTHOro Tpuryraurka ABC i roerpum
KYTOM 3HAWUJITE 1HII] #Oro CTOPOHM Ta APVIHH rocTpuii KyT (CTOpPOHH
TPHKYTHHEKA B 3ajgauax 3) 1 4) aHalAITE 3 TOYHICTIO J0 COTHX).
1) AB =6 cm, £A = 307; 2) AB = 10 g, £ B = 45°;

3) AB=12 cm, £ZA = 187 4) AB = 10 om, £ B = T3°.

3a rinorenyaow AB npaMoKyTHOro TpHKYTHHKa ABC i1 rocrpHm
KVTOM 3HAHJITH 1HII] HOro CTOPOHH Ta APVIHH rocTpH KVT (CTOPOHH
TPHKVTHHEKA B 3ajgadax 3) 1 4) aHaligiTs 3 TOYHICTIO J0 COTHX).

1) AB = 14 mm, £ A = 45°; 2) AB = 6 em, £ B = 60°;
3)AEB =3 nm, F A = B2%; 4) AB =8 cm, 2B = 25°.

da rarerom TpurRyTHHKa ABC (£C = 90°) i ijioro rocTrpuM KyTOM
3HAMJITEL 1HINL CTOPOHM TA APYIHH rocTpH KYT TPHKYTHHEKA (CcTOpO-
HHM TPHKYTHHKA B 3agauax Z) i 3) 3HalAiTL 3 TOYHICTIO A0 COTHX).
1AC =6 cm, ZB = 30°; 2) AC = 12 cm, £A = 247;

3) BC =8 m, ZA = 42 4) BC = 5 cm, £ B = 45°.

3a katreroM TpHKVTHHEaA ABC (£C = 90° i floro rocTpEM KVTOM
3HANAITL 1HINI CTOPOHH TA APYIrHiH rocTpHH KVT TPHKVTHHEKA (CTOpDO-
HH TPHEYVTHHEKA B 3aga4dax Z2) 1 3) aHAHIITL 3 TOYHICTIO OO0 COTHX).

1) AC = 10 cm, £A = 60°; 2) AC =B mm, B = 12°;
3)BC=6cm, ZB=171% 4) BC = 12 pm, ZA = 45°.
ITiarosans NpAMOKYTHHEKA nopieHwe 6 cM i yvTeoploe KvT 25° 3 ogHieo
3 Horo cropiH. 3HANAITE KVT, 0 VTBOPIE NiATOHANEL NPAMOKVTHHKA
3 ApPYVroxo CTOPOHOK, TA CTOPOHH NPAMOKYTHHEA (3 TOYHICTH A0
COTHX CM).

J TOYKH, 0 poaMmimieHa Ha BigeraHl 6 cm Bij npaAmol, NpPoBejeHO
NOXHNY, AKA yTBOpIoE 3 npamowo kyT 52° 3ualiaiTs KyT, AKH yTBROpIOE
MOXHJIA 3 NepHNeHINKYIAPOM, NPOBEIeHHUM 3 Tiel caMol TOYKH, NOBHH-
HY HNepleHIHKYAAPA TA NPOEKIID NOXWI01 (3 TOMHICTIO A0 COTHX CM).
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39.7. 3nanaite Bucory gepeea AC (man. 39.3), arupo BC =40 m, a £ B = 27"
A
A
9

28°

B0 w B

Man. 39.3 Man. 39.4

30.8. Ixmo BHCOTA cOHIOA HajJ ropusaoHToM 28° TO TiHB Bijg TeaeBisiiiHOL
Bexxl gopieHIOE 60 M (Man. 39.4). 3HaliAITE BHCOTY BeXi (3 TOYHICTIO
oo NecATHX M).

39.9. Teanerpadnaunii croen 10 M 3apBHIIKH poaMmimeHo Ha Oepeai piukm
(maza. 39.5). Bepxniii kimens cTOBNA BHAHO 3 iHmMoro Gepera mig KVToM
20° po ropuaoHTy. 3HANAITE MHPHHY piukH (3 TouHicTIO A0 HecH-

THX M).
B
10 M
20° e .
A ~ O B I':_“_—_"‘:—‘—_-.___:‘_'_::_‘_::::; J
Man. 39.5 Man. 39.6
39.10. 3a mamwoaxom 39.6 auaiiniTe Bigcrans Big ob’exkra B mo HenocTyIl-

39.12,

49.13.

39.14.

88

Horo ob'erkra A, axmo SC =90°, BC =80 M, 2B = 357°.

39.11. 3a apoma rKareraMu TpurYTHHEKA ABC (L£C = 90°) aHafigiTe
HOTro rinoTeHyY3y Ta rocTpl KYTH 3 TOYHICTHO [0 MIHYT:

1) AC = 4 cm, BC = 44/3 cm; 2) AC = 8 am, BC = 15 am;

3) AC =3 cm, BC =9 oM 4) AC = Tm mm, BC = 24m mm.
3a apoMa KareraMH TpHKVTHHEA ABC (£C = 90°) amaiigiTe ioro
rinoTeHy3y Ta rocTpl KYTH 3 TOYHICTIO 00 MIHYT:

1) AC = 2+/3 em, BC = 2 em; 2) AC = 8 em, BC = 6 em:

3) AC = 2 mm, BC = 5 am; 4) AC = 9%k nm, BC = 40k nm.
3a raretroM i rinorenysow TpuryrHura ABC (£C = 90°) anaiijirs
Horo Apyruil KaTeT i rocTpi KyTH 3 TOYHICTHO 10 MIHYTH:

1]AE=EEM,HG=3\;EEM; 2) AB = 65 mm, BC = 16 gm;
3) AB =T em, AC = 4 cm; 4) AB = 13a em, BC = Ha cM.

3a KaTeToM 1 rinoreHyaow TpHKYVTHHEKA ABC (£C = 90°) apaijgiTe
Horo Apyru# Kater i rocTpi KYTH 3 TOYHICTIO 10 MIHYTH:

1) AB = 8 cm, AC = 42 om; 2) AB = 37 am, BC = 12 am:
3) AB = 10 cm, AC = 7 em: 4) AB = 61b nm, BC = 60b nwm.

O
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D.
39.15. Tias Bijg asTern MoOLNBHOrO 3B'A3KY, BHCOTA AKOl D M, JIOPIBHIOE

2,6 m (man. 39.7). 3HaiAITE 3 TOYHICTIO 0 MIHYTH BHCOTY COHILA
HAJI TOPH30HTOM (KEVT ).

A
10 \
0T
C 500 M B
Man. 39.7 Man. 39.8

49.16. 3HaliaiTe VKICc JoporH (3HAYeHHA TAHreHCAa KyTa () 3a MajlwH-
kKoM 39.8. 3HaiiniTe MIpV KyTa o.

39.17. Ilepepia aanianpuHOro HacHny mMae thopMmy piBHoOiuHOl Tpamemii
(Man. 39.9). Huxxuaa ocHoBa Tpanenil popieHioe 10 m, BHcOoTa HacH-
ny — 2 M, a fioro ykic — 35°. 3HaliTh MHPHHY BepPXHLOI YACTHHH
HACHOYV (BepXHIO OCHOBY Tpameiii).

Man. 39.9 Man. 39.10

m 39.18. Ha ropi poamimesna bamrra, eucora axol [ M (man. 39.10). 3a ges-
Kum ob'exToM A, mo poamimmennit 6ina mgHIKA rOpH, COOCTEPirawnTh
crouaTry 3 Bepruuad M Gamrri mig kyrom 60° go ropuacHTy, a4 NoTiM
Bijg ocHoBH Gamrru N nig kyrom 30° 3Haiigite BHCOTY X rOpH.

O) Brpabu grs nobmopenns

39.19. [Miaronani pomba mopisHwTs 16 em i 30 cm. 3HailigiTs nepuMeTp
poMba.
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O
39.20. ¥V AABC: £2C = 90° BC = 12 cm, sinB =

o | o

. JHAHIITE NEPHMETP

TPHKYTHHEA.

39.21. DBicerkTpHca NpAMOro KyTa NPAMOKYTHOr0 TPHEYVTHHKAa JLIHTE rino-
TEHY3Y Ha BIAPI3KH, AKl JopiBHKOKOTE 30 cm 1 40 cm. SHAHAITE HAH-
MEHINY CTOPOHY TPHEYTHHMEKA,

Kummeba mamemamuka

39.22. 3a cagiTapHUMH HOPMAMHM HA KOMKHOI'O
VYHA B KJACi MOBMHHO NPHOALATH He
menie Hixk 4,5 m? nopirpsa. Axy mzaii-
binbmy KinbkieTs yuHIB MOMXHA poaMi-
CTHTH B KablHeTi 1HO3eMHOI MOBH, NOB-
MHUHA fAKoro 6 M, HIMpHHA MeHINA Blj
Jop:HMHH B 1,5 pasa, a BHCOTA CKJIANAE
80 % sig mmpuau? Bpaxoeyiite, mo
ob’em mebnis zaiimae JecATy YACTHHY
Bin ob'emy Kabinery.

*O Uikabi 3agaui — nomipkyi ogHaue

49,23, Aprym nanepy cKJAAMH RUETBEDO TAK, INO OTPHMAJH OPAMOKYTHHE 3l
CTOPOHAMM BABITL , HI3X cTopoHH apkvina. IlotiM orprManiit
NPAMOKYTHHE MPOKOJIONH V JBOX MICHAX, APKVII pO3ropHyIH i depes
KOMHIL a8l nwpm.:am TOYKH (IPOKOIH) IPOBETH npsAMy. Arxy HaliMeHnIny
i Axy HAHOLILIIY KLTBKICTE OPAMHX V Pe3yibLTATI MOMHA OTPUMATH?

AOMALLUHA CAMOCTIMHA POBOTA N2 8 (§ 36-39)

3aedanng 1-12 mawmes no wvomupu sapianmu sidnosidell (A-TI"), ceped
AKUX Aulie 0duH € npasuavHum, Obepimb npasuavHuil sapianm eidnosidi.

1. 3uaiigiTe rinoreHyay OPAMOKYTHOI0 TPHKYTHHKA, KaTeTH SKOrO
NOPIBHIOWOTE { ¢M 1 24 cMm.

A. /527 em B. 31 cm B. 25 cm I'. 23 cm

2. Tl'inoreHy3a NpAMOKYTHOr0O TPHEYTHHKA JAopiBHIWOE 15 cMm, a oamuH
3 iloro Karterie — 12 cm, dHAWAITL IHINHA KaTeT TPHKYTHHEA.

A.Bcm B. 9 cm B. 10 cm I. +/369 cm
3. Hawmamonky 1 300paykeHo NpAMOKVTHHH TPHEYTHEKABC, A

SHalgiTL sin B.
12 5 12 5 i
A — B. — o r = 12| \J
13 13 5 12
|2] 4. Miaromani pomba popismiolors 12 cm i 16 cm. 3uaii- 2 B
IiTh CTOPOHY pomba. dhe

A. B cm

B. 10 cm

B. 16 cm

I'. 20 cm
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S e

Touka poamimena Ha Bijicrasi 8 oM Bijg npamMoi. 3 Hel 10 npaAMol npo-
BEIEHO NePHeHAHKYJIAP 1 NOXWUAY, AKA YTEBOPIOE 3 NepneHIHKYIApoM
gyt 60°, 3HAaHIITE JOBMHHY NOXHJIIOL.

A. B«Eﬂm B. 12 cm B. EHJE CM I'. 16 cmM

6. AB - rinoreHy3aa NpAMOKYVTHOTO TpHKyTHHEKa ABC, AC = 8 cmM,
ZA = 50°. 3uaiigiTes AB 3 TOYHICTIO J0 JeCcATHX.

A 125 cn B.1004cv B.124cm T.9.5cm

E 7. 3HalAiITL ¥ 3a MAaTOHEOM 2.
A.13 J233
B. 7T 10
B. 6 -y
I.8 B x
Man. 2

8. 3 ToukM A0 NpAMOl NPoBeAeHO JABI NMOXHJL, Pi3HMIA JOBMHH AKHX
aopieHooe 1 eM. 3HAWUAITE JOBMKHUHY MeHIIOL NOXWI01, AKINO Npoexkuil
MNOXHUJINX JOPiBHIOWOTE 4 cM 1 T eM.

A. 15 cm B. 16 cm B. 17T cm I'. 18 cm
9. ¥ AABC ZC =90° AB = 20 cm, tgA = 0,75. 3nanaits P, ...
A. 50 em B. 38 cMm B. 52 cm I'. 48 cM

EH 10. BicexkTpHca rocrporo Kyra NpAMOKYTHONO TPHEYVTHHEKAa ILIHTH
kareT HA Biapiakn 10 cm 1 26 cv. 3EAHOITE MiIOTEHY3Y.

A. 36 oM B. 38 cm B. 39 cMm I'. 52 cm

11. CropoHH TPHKVTHHEA — D cM, 29 cm 1 30 cMm. 3HAHIITE NPOEKIIiIO
MEHIIOI CTOPOHH TPHKVTHHKA HA HOro OLNBLIIY CTOPOHY.

A.1l,4cm B. 1.6 cm B. 1,8 cMm I'. 2.4 cm

12. CropoHn npaMoKyTHHKA JopiBHWOIOTE 6 cM i 10 cM. 3HaligiTs KVT
Mid¥ JlaroHanIaAMH DPAMOKVTHHES (3 TOUYHICTIO A0 rpaayca).

A, 31° b. 61° B. 62° I'. 64°

Y aasdauni 13 nompibHo ecmaHosumu sidnosiduicmb Mix iHgop-
Mauyieio, nosHaveHow yugpamu ma byxeamu. Odna eidnosidey 3aiisa.

E:I 13. 3 Tourn no npamol npoeefeHo ABl moxmuni. OagHA 3 HHX JOpPiBHIOE
16 cm i vreopioe KyT 30° 3 npamoio. IIpoeknia iEmol moxmnol
nopieHwe 6 cMm. ¥craHoBITE BigmoBigHicT:E Mim Bigpiskamu (1-3) Ta
ixHIMH noexuHaAMH (A-T).

Bidpizox HoasmwuHa
1. Ilpoernia nepmol DOXUiI0l HA NPAMY A.6 cm
2. llepniegAuKyAAp A0 OpAMOI b. 8 cm
3. Ipyra noxmuia B. 83 em
I. 10 cm




TEMA B

2,

92

O

3ABAAHHSA AAS MEPEBIPK.M 3HAHb AQ § 36-349

1. 3HalAITE riNOTEeHY3Y NPAMOKYTHONO TPHKYTHHHKA, KATETH AKOrO
nopieaioTs 10 cm 1 24 oM.

34 ManwHKoM 1 HA3BITH:

1) nepneHAUKVIApP, NPOBedeHMI 3 TOUKH A 10 npAMol m;
2) noxuny, NpoBejleHy 3 TOYKH A 1o npaAMol m;

3) npoekniwo miel moxuiaol.

A
AN
4 5
[ \ =
m T F L 3 B
Man. 1 Man. 2

3a mamwoHkoM 2 aHaligiTs:

1) sinA; 2) cos B; 3) tgA; 4) sin B,

4. Cropona pomba nopisuwe 25 em, a ogua 3 ifioro piaronaneit —
14 em. 3maiigiTe apyry giarosans pomba.

Touxa MicTHTECH HA BigcraHi 6 cM Big npamol. 13 miel TOYKH 10 Ops-
Mol NpOoBeleHO NMOXHAY, AKA VTBOpPKE 3 npamoln Kyt 30° 3HaigiTe
NOBXHHY MOXHJI0L TA JOBXMHHY NPOEKIl] MOXHJI0L HA ONpPAMY.

AB = 16 cM — rinoTeHy3a OpAMOKYTHOrO TpHKYTHHKA ABC, £ A = 35°.
Poap'axKiTE Iell NPAMOKYTHHH TpHKVTHHE. (CTOpOoHH TPHEVTHHEA
ZHAHOITE 3 TOYHICTIO J0 COTHX CAHTHMEeTpa.)

7. ¥ tpurkyrHnky ABC £ A - vynui, BC = 20 cm, AB = 15 cm,
BK = 12 cM - BHCOTA TPHKYTHHKa. 3HaAHTITE AC.

8. ¥ AABC: £C = 90° AC = 24 cM, Sin A = % 3uaiinite P, ..

9. BicexTpuca rocTporo Kyra NpAMOKYTHOrO TPHEYTHHEKA AiMHTL
kaTeT HAa Bigpiaku 6 cm i 10 cm. 3HAlIAITE CTOPOHH TPHKVTHHEKA.

Hodamxrosl zasdanna

10. Croponu TpUKYTHHKA A0piBHO0TE 4 cM, 13 em i 15 eMm. 3uaiigirs
MNPOEKILll JBOX MEHIINX CTOPlH Ha Olakly CTOPOHY.

Hiaronani pomba gopieH00TE 6 c¢M 1 12 cm. dHalAITE KyTH pomba
8 TOUHICTHO A0 MIHYTH.
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10.

11.

BMPABU AAS MOBTOPEHHSA TEMMU 8

No § 36
1. Hexait a 1 b — kaTeTn NPpAMOKYTHOrI0O TPHKYTHHKA, ¢ — HOro rimo-
TEeHY3a. JHAWJITE:
1) ¢, akmpo a = 11 cm, b = 60 cm;
2)a, akmo ¢ = 13 cm, b= 12 em;
3) b, akmo a = 24 em, ¢ = 25 oM.
2. Cropona kBajapara — 5 cMm, 3HalAiITsL Horo giaroHan b,

Y pienobeapenomy TpHRYTHHUKY ABC: AB = AC = 37 em, BC = 24 cm.
SHAlAITE NOBKHHY BHcOTH AK.

Yn € npAMOKYTHHM TPHKVTHHK, CTOPOHH AKOr0 NPONOPIiHHI 4HC-
JaM:

1) 3, 4, 5: 2) 6, 7, 10?

IInoma npaMoKyTHHEKA jJopieHwoe 12 em?2, a ogHa 3 ifioro cropin -
3 cM. 3HAHTITE NiaroHans NPAMOKYTHHEKA.

Ha manmwaky 1 AB — pgorHuHa Ao Kolxa i3 menTrpom y Touni O,
OC =3 cm, CB = 2 cv. 3HalgiTe AB.

7. OcHOBH NPAMOKYTHOL Tpanenil JopieHowTs 8 cm 1 17 eMm, a OLab-
ma 6iyHa cropoHa — 15 cMm. 3HARAITE NepUMeTp Tpaneiii.

Binsma ocHoea pienobiunol rpanenii gopieawe 26 em, sucora — 12 em,
a paiaroHans — 20 em. 3HalAiTe MeHINY ocHOBY Tpanenii ra ii 6iuny
CTOPOHY.

Meagiana, npoBefieHa A0 rinoTeHY3d NPAMOKYTHOrO TPHKYTHHEKA,

nopierwe 15 cM, a KaTeTH BigjHOCATECH 2K 3 : 4. 3HalAiTE NepuMeTp
TPHKYTHHKA.

bBiuna cropoHa pisHODEApPEHOrO TPHKYTHHEKA BIJHOCHTLCH M0 OCHOBH
AK o : 6. Bucora TpHKYVTHHKA, IpOBedeHA M0 OCHOBH, NOPiBHIOE 8 cM.
SHAHTITE NepHMeTp TPHKVTHHKA.

Y pJEHﬂﬁﬂ;[pEH:nMy TPHKYTHHKY ﬁlﬁEﬂTpHua, npoBejeHa o 0I4HOl cTO-
POHH, ZLANTE 11 Ha Biapiakn 50 cm 1 80 cM, noYHHAIOYH Bij BepIIHHH
KyTa Mixk OIYHHMH CcTOpOHAMH. 3HAHAITE BHCOTY TPHKYTHHKA, IIPO-

BEJEHY J0 OCHOBH.
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- 12. ¥V TtpuKVTEHHKY ABC: AB = -.r"— cM, BC =
nossadeno Touky K rak, mo AK = KB =
mipy Kyra ABC.

O

2 cMm. Ha croponi AC
1 cm. 3HAHOITE TPALVCHY

13. bBiunl cTopoEm Tpanenil AopiBHIOWOTE 9 cm 1 12 cm, a ocHOBH — 30 cm
1 15 em. HAIAITE KYT, L0 YTEOPHOTE MiX cobDow npojoB:xeHHA 014-
HHUX CTOpPiH.

14. Mealana, npoeegeHa 0 rinoTeHyad NPAMOKYTHOrO TPHKYTHHEA,

AopleHoe 25 cM. JHAMAITE NepUMETD TPHKYTHHKA, AKIO Horo Ha#l-

MEHIIIA BHCOTA JopiBHIOE 24 cM.

Mo § 37
15. 3

TOYKH A0 nNpsaMol OpoBejJeHO NOXHIY, NOBMKHHA AKOL 5 cM.

JHaliniTe BifcTAHE Bil TOYKH A0 NpAMOol, AKNIO NPOEKNia moxmaol

nopieHioe 4 oM.

16. 3 TouKH D0 NpAMOl NPOBEJAEHO ABl MOXWJl, AK] VTEOPIOIOTE 3 IpA-

MOK piBH1I KyTH. BijcTaHs Mi OCHOBAMH IMOXHJHX JOPIBHIOE 8 cM.

SHAHIITE NPOEKNl] NOXHUAMX HA 10 NPAMY.

17. 3 Toukn A0 NpPAMOL NPOBEJEHO NEPHeHIHKYIAD 1 NOXUIy, AKa yTBO-
proe 3 npaMo KyT 60° 3raliniTs nepneHAHKYIADP 1 NPOEKILID MOXH-

101, AKI0 A0B¥HAHA noxuaol 12 cm.

18. 3 ToukH, MmO MicTHTLCA Ha Bigcrani 4 cM Big npaMol, DIpoOBeIeHO

no Hel api moxmai. JopxuHa opHiel 3 HEX 5 c¢M, a JApyra VTBOPIOE

3 nmpAMoK KyT 45°.
CrinkKH BHOAIKIB CHiJ pO3rJAHYTH?

SHalAiTe BigCcTAHL Mij OCHOBAMH NOXHIHX.

3 TOYKH [0 IpAMO]l IpPOBeNeHO MBl MOXMIL, JOB¥XHHH AKHX BiIHOCATH-

ca Ak 13 : 15, a DoBXHMHHA IXHIX DpoekUii gopieHKIOTE 10 eMm 1 18 oM.
SHAHJITE JOBHHH MOXHJIHX 1 BIACTAHB Bl TOYKH J0 NpPAMOI.

WOTh 4 eMm, 13 em i 15 em.

Oo § 38
21. Ha manwoury 2 TpEKYTHRK ABC - npamMokyT-
HHH. Y1 npaBunabHI pIBHOCTI:

5 12

1) sin A = —; 2 A =—
) sin 5 ) cos T

3) i:,g:,:ﬂi—~:E 4) EﬂIB=E;
2 13

2) f::usB:?; 6) tg E,E?

22. 3uaiiniTe cHHYC, KOCHHYC i TaHresc kyra M
TpHKYVTHHKA MNP (ZP = 90°), akmo MP = 24 cm,
MN = 25 cmMm.

20. 3xaliniTe MEeHINY 3 BHCOT TPHKYTHHUKA, CTOPOHH AKOI'O AOpIBHIO-

A

12 13

Man. 2
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31.

(4]

KareTn npAMOKYTHOrO TPMKYTHHEKA JOPIBHIOKTE 8 cM 1 15 cMm. dnani-
AITh:

1) cuayC roeTporo KyTa, 10 JeXHUTh NPOTH MEHIIOro KaTera;

2) KOCHHYC rocTporo KyTa, Npujierjoro Lo OLismoro xKarera;

3) TaHreHcu oboxX rocTpHx KyTis.

24, Paniye xKoaa, onHCAHOrO HABKOJO NPAMOKYTHHKA, JopieHie R.

Hiaronant NpAMOKYTHHKA VTBOPKE 31 CTOPOHOW KyT 0. 3HAUAITE
nepuMeTp NPpAMOKYVTHHEKA.

Kyr pomba popiesmiwe 80° a giaroHans, Mo JeHTh OPOTH LLOTO
kyra, — 10 em. 3uaiigits (3 TounicTo A0 COTHX €M) nepumerp pomba.
Y AABC: £C = 90° CK - Bucora, CA = b, £ZA = o. 3uafigites CK
i KB.

Y pieHOODEeApeHOMY TPHKYTHHEY CHHYC KYTaA IDH OCHORLI JOPIBHIOE
0,96, a ocuoea — 28 cM. 3HaligiTs OiuHY cTOpPOHY.

28. Paniye koja, BOMCAHOrO Y NPAMOKYTHHH TPHKYTHHK, A0piB-
HIOE r, 4 ouH 3 iforo roerpux kyrie — f. 3uaiigiTs karer, npunerauii
0 ILOr0o r'ocTporo KyTa.

OcHoeH Tpanmenil AopieHIOOTL 14 em 1 10 oM, KVTH OpH DLALIOIIA OC-
HOBi gopieHOOTE 60° i 30° 3Haiinits BHcoTy H niaroHani Tpanemii.
3 TOYKH J0 NpAMOL NpoBeJeHo ABlL MOXHII, II0 VTEOPIOKTE 3 MPAMOID
kvt 30° 1 60° 3HaligiTe BigcTaHL Bif TOYKH A0 OpAMOl, AKIO Bin-
CTAHL Mi¥ OCHOBAMH MOXHJIHX JopiBHIOE a cM. CKIIBKH BHDAJKIB
Tpeda PO3rIAHYTH?

Nano: AABC, Z2C = 90° Hoeeaits, mo sin?A + cos?A = 1, (3anuc
sin’A e ToToRHHM 3anucy (sinAd)?.)

Mo § 39
32. 3a nBOoMa eleMEeHTAMH NPAMOKYTHOro TPHKYTHHKa ABC
(£ C = 90°) apaigiTh 1HIII HOr0 CTOPOHHM TA KYTH:
1)AB =T cm, £ZA = 19% 2) AB = 20 M, £ B = 48°;
3) BC =0ocmM, £ZB = 37% 4) AC = 18 oM, £ B = 32°,

3d. 3a JBOMA CTOPOHAMHM NPAMOKYTHOrO TpHKEyTHHKA ABC (£ C =90°)
3HAMJITE HOrO TPETH CTOPOHY Ta rocTpl KyTH!:

1) AC =9 em, BC = 12 emMm; 2) AC = T nm, BC = 5 mm;
3) AB = 34 cm, BC = 30 cm; 4) AB = 8 am, AC = T nm.
34. [Ina BuaHaueHHA mMHUpHHH [ piukm C
Bagau aBa OvauHkn A 1 B Ha ogHOMY I ‘xﬁ‘\k
bepeal Ta Oyauuok C Ha IHmoMmy (Man. 3), \\
AB =a m, ZCAB = a, ZCBA = p. 3naii-
AITL MIHPHHY pIYKH. ‘f / \\\
i b
A a B
Man. 3
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ToncbHe 6 memi &

TEOPEMA MNI®ATOPA

¥ NpAMOKYTHOMY TPHKYTHHEY EBAJIPAT FINMOTEHY3H 4
NOPIBHKE CYMI KBAJIPATIB KATETIB:

AB® = AC? + B(2. b .

a = ¢2 — b2 a=+e? — b2 |
r2=ﬂ3+b3‘<
b? = ¢? — a’ | —{ b=+ —a?

Teopema (obepuena no reopemu Iliharopa). Axmo y TPpHKYTHHKY
ABC mae micue pismicts AB? = AC? + BC?, to kyr C uporo TpHKyTHH-
Ka — NMpAMH.

TPpHKRYTHHK € NPAMOKYTHHM TOAl ¥ TLILKH TOJAl, KOJH KBAJDAT HaH-
01L1LIIO0l CTOPOHH TPHKYTHHEKA JOPIBHIOE CYM1 KBAJAPATIE ABOX 1HIIHX
HOTro CTOpPiH.

NEPNEHOWMKYNAP | NOXWNA, IXHI BNACTUBOCTI

AH - nepnenduxkyasp, npoBeeHHH 3 TOYKH A A
no npamol a. Touka H — ocnosa nepnendurkyna- -
pa AH., K — posinbHa To4YKa npaAMol a, BIAMIHHA
Big H. Bigpizor AK - noxuaa, nposejeHa 3 To4Y-
KM A no npamol a, a Touka K — ocHosa noxunol.
Bigpiaok HK - npoexyisa noxunoi AK na npa-
my a.

1. IlepnergnKynAp, NPOBEJEHHH 3 TOYKH 0 %) %
NpAMOl, MEHIIHH Bl OVAB-AKOL MOXHJ01, ITPO-
BEJAEHOL 13 i€l TOYKH 0 IIEl NpAMOI.

2. Arumo asl noxual, NpoBejieH] 3 TOYKH J0 NpaMol, Mix cobow pieHI,
TO piBHI M1 coDor 1 IXHI npoekiil.

3. Axmpo npoexuii ABOX NOXMJINX, NOPOBEJEHMX 3 TOUKM A0 NPAMOI,
mix cobolo pieni, To pieHi Mix coborwo i cami noxmai.

4. 3 ArOX NOXMNAHX, OPOBEfeHUX 3 TOUKH jJo npsamoil, binsmow e Ta,
Yy #AKOI DLALINA NPOEKIIIA.

5. 3 IBOX MOXHJHX, NPOBEASHHX 3 TOYMKH A0 npamoi, Giasma nmoxmuiaa
Mae iy NpoeEKIlilo.

o

96



PO38 AIYBAHHA NPAMOKYMHUX MPUKYMHUKIB

CHUHYC, KOCHUHYC | TAHF'EHC rOCTPOTO
KYTA NPAMOKYTHOIO TPUKYTHHUKA.
CMNBEBIQHOWEHHA MIX CTOPOHAMW TA KYTAMM
NMPAMOKYTHOIO TPUKYTHHMKA

Cunye zoempozo Kyma nPpAMOKYMHOZ0 MPUKYMHU- A

K@ — BIIHOMIEHHA NPOTHIEXHON0 KaTeTa J0 rinoTeHya3H:
EinA=BE=ﬂ. sin.E:E:E.
¢ AB ¢ b €

Kocunyec zocmpozo xyma npamoKymiozo mpuxym-
HUK{E — BiITHOINeHHA NPHJIETJIONO KATeTAa J0 rimoTeHyam:
AC b BC a i
cosA=—=—, cosB= = —. G B
' AB ¢

Tanzene zoempozo Kyma RpAMOKYMHO20 mMpukymauxka — BiAHO-
[LIeHHA OPOTHIEHHONO KaTeTa A0 NpHUIerioro:

BC a AC b
4 %c ™y ¥° B
A 30° 45° 60°
1
sind 1 L _\2 V3
|2 V2 o2 2
cosA E 1 = E l
2 V22 2
1 3
tgA —— = 1 3
| B3 "

97



TEMA 9
KBAZAPATHI PIBHAHHA

Y LK TEMI BU:
O 03IHAHOMMTECH 3 NOHATTAM KBaApaTHOro pieHAHHA; TeopemMoro Biera;

O HagYMTeCH PO3B A3yBaTH NOBHI Ta HENOBHI KBAAPAaTHI PIBHAHHA; 3acTo-
coByBaTH Teopemy BieTa; po3s'AasyBaTh TEKCTOBI Ta NpUKNaaHi 3anadi,
MaTeMaTUYHUMK MOOENAMK AKMX € KBAAPAaTHI PIBHAHHA.

§ 40. KeagpatHi piBHAHHA.
HenoBHi KkBagpaTHi PIBHAHHR

1. KeappaTtHe pIBHAHHA,
Aoro koedilieHTH

¥ maremaTtHni, ¢isnml, eKoHOMINl, DpaKTHYHIH MIAJLHOCTI JIOJHHH
TPAIIAIOTHCA 3a/ladl, MATEMATHYHHMH MOJeJIAMH AKHX € pPIBHAHHA, III0
MICTATE 3MIHHY B APYIOMY CTelNeHl.

m Ilop:¥HHA 3eMeJbHOI JINAHKH Ha 15 M Oiiaplna 3a MIMPHHY,
© a nuoma aopisHwoe 375 M2, 3naliTH MIUPHHEY ALTAHKH,

. Poze'azanun. Hexait x M — mmpuHa Ainsakus, Toai 11 gos:xuHA —
(x + 15) m. Ba ymosowo zajaui nuoma ginasxu gopisawe 375 w2, Togai
x(x + 15) = 375. Orxe, maemo pisHauaa x° + 15x — 375 = 0, axe zasu-
BAKOTE KéadpamuuMm.

Keadpamuum pienannam AAZHBAIOTH PiIBHAHAA BUIAATY ax> + bx + ¢ =0,
me x — amiHHA, @, b i ¢ — peaxi wmcaa, npuuomy a # 0.

Hanpurnaa, pieaaaaa 5x° — 2x — T =0 tra -3x°* + x — 8 = 0 Takox
€ KBaJpaTHHMH.

Yucna a, b i ¢ HasuBawOTL Koegiyienmamu ksadpamnozo piGHAHHA.
Uncoo a HA3HBAIOTE REpwuM Koediyienmom, ducno b — dpyzum xoegiyi-
EHMOM, YHCJIO ¢ — SLABHUM YIAEHOM.

Y piepaagEi x2 + 15x — 375 = 0 koedinientn Taki: a = 1; b = 15;
¢c=—375.

YV pieganni 5x2 - 2x - T=0r1aki:a=5:b=-2; ¢ = -7, a B piBuauni
-3x2 +x-8=0raxi:a=—-3:b=11rc¢=—-8.

KpaapaTHe piBHAHHA, NepmHuil koedinieHT axoro AopieHe 1, HaznBa-
IOTE 3gedenum.

Pisnanna x2 + 15x — 375 = 0 — aeefiene, a piBHAHAA dx2 — 2x - T =0 -
HEé € 3BeIeHHM.
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2. HenoBHi kBagpaTHi piBHAHHA Ta iX PO3B'A3yBaHHA

Axmo y ksagpataomy pisaanai ax® + bx + ¢ = 0 xoua 6 oguH 3 Koe-
tdinientis b abo ¢ gopiBHIOE HYMI0, TO Take PIBHAHHEA HAIHBAKOTH
HEROBHUM KeadpamHum PLEHRHHAM,

Hanpuknan, HenoBHEM KBaJpaTHHM pIBHAHHAM, Vv Akoro b =01 c = 0,
¢ piBEAEHEA —8x2 = 0; v axoro b = 0, € piBEArEA 2xZ2 — 3 = 0; v AKoro
¢ =0, € pisaAEHA —Tx% + 4x = (.

Or#e, HeNmoBHI KBaJpaTHI piBHAHHA MOMYVTh MATH BHIJIAN:

PoarnaneMo poaB'A3VBAHHA KOMKHOIO 3 HHX.
@ Pisuaaua suraany ax= = 0

Ockineku a = 0, maemo pisaasHa x? = 0, kopedem akoro € gucao 0.
Ort:xe, pIBHAHHA MAa€ €IHHHUN KOpiHb: x = 0.

@ Piepanana suraaay ax + e =0, ¢ = 0

Maemo: ax? = —¢, Tobro x? = —E Ocrinexkn ¢ = 0, To 1 i 0.
a a
< . .
Axmo —— > 0, To piBHAHHA Mae OBA KOpeHi:

C [ i
J: i X, = J—; abo CKOpOYeHO! Xy = ir
[ |

Axmo —— < 0, 1o pisusHus KopeHiB He Mac.

m Poss’'azaTn PIBHHHHH

1) —2x2 + 50 = 0: 2) 3x2 + 9 = 0;
_ . Poae’ asanna. —2x% = —50: 3x2 = —-9:
x2 = 25; x? = ~3:
X g= +D. x € .

Bidnosids: 1) +5; 2) xopeHir Hemae.

@ Pienanna enraaany ax?2 + bx =0, b = 0
Posknagemo niBY 4YacTHHY pPIBHAHHA Ha MHOMHHEKH H pO3B A)KeMO
ofep:xaHe piBHAHHA x{ax + b) =0
x=0 abo ﬂx+b=nn
b :
X =——, ocKlnekH a 2 0.
a
_ b

Or:xe, piBHAHHA Mae aBa KopeHi: x, =0 1 x, = ;
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Pn.zs Azanna. Maemo: x(2x + 5) =
x =0 abo 2::+E: 0;

x=-2,9.
D'T}I{.E-i. I] = ﬂ-. .IH = _'2"51
Bidnoside: 0; —2,5.
CHcTeMaTHayeMo JaHI Opo po3B A3KH HEMNOBHOTO KBaJpaTHOTO PIBHAH-
HA YV BATJANL CXeMH:

I ax:i+bx+ec=0,az0 ‘

|

HArmo
Axmo Hrmo y
b='ﬂ,f=ﬂ, b=ﬂ,£#ﬂ, bini{?—ﬂ.
MaeMo:
MAEMO: MAEMO 4
ax:+e=0, ax?+ bx =0,
ﬂrﬂ = D- ﬂ:f = - I{ﬂ_x + b] = I
xt =0, 9 ;:' x=0aboax + b=0,
reE = = e
x=10 o " b
orike, x;, =0, X; = =

c
-— >0 ¢
o ;1 - i ~— =0
il
¢ TO KOPEHiB
TO Xy = ,|——, HEMAE
il
R C
- a

3. Poar's3ayeaHHA piBHAHBL, WO IBOAATHCA
[0 HENOBHUX KBAOPaTHMX

I"Ipm:na,n 'S Poap’asati piBaaEHA (2x +1)2 = (x + 3)x +1) + 4.
' Poze’azanna. BUKOHAEMO TOTOMHI NEPEeTBOPEHHS TA 3ACTOCYEMO BJIACTH-
. BocTl piBHAHBL. Maemo:

cAx2 +d4x+1=x22+3x+x+3+4;
ax? =6;
x2 =2

Xya = +/2.

Bidnosiob: iu@ ;
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=

m Posp’'AzaTH piBHAHHA H -1 = 0.

= X
* Pose azanna, ObnacTio BM3HAYEHHA PIBHAHHA € Bcl unchaa, kpiM 0. Pos-

' rasHemo asa sunagkm: x > 01x < 0,

: 1) Axkmo x > 0, To x*>01i \:ca‘ = x%, Toxl maemMo piBHAHHA I?H—lz'[}.
x2 =1, x =1 abo x = —1. Ane xopias ¥ = —1 He zagoBoaLHAE yMoBY x = 0.
2) Axkmo x < 0, To x3 <0 1 ‘.1:3‘ =—x3, Toxi orpumaemo —1—3—-1 = (),
x?+1=0, x* = -1. Ile pieaanna po3B'aA3KiB He Mae.
Bidnoaidn: 1.
() Axe DIBHAHHA Ha3WBawTe kBagpaTHUM? O Ak y piBHAHHI ax? + bx + ¢ = 0 Ha3WBaKTL

yucna a, b, ¢7 O HaBenite NpUKNag KBaApaTHOrO piBHAHHA. © AKe kBaapaTHe pPIBHAH-
HA HA3WBaKTL HENoBHUM? O HaseniTe NPpMKNAaaN HENOBHWX KBaApaTHUX piBHAHL. O Ak
pO38'A3aTH HENOBHE KBaApaTHE PIBHAHHA KOXHOM Buay?

g A

§ Posb aximb 3agavi ma bukonaime bnpabu
40.1. (Vcnuo.) Axi 3 piBEAHL € KBAJDATHHMH:

1) x2 - 8x+4=0; 2) x2—-Tx3 =0 3}I2+%=9:
x
4) Bx — x* = 0; D)bx—-4=38x+T; 6)1-5x° =07
40.2. (¥cno.) Cepen kBaipaTHHX PIBHAHE 3HAHITH: a) HEeNoBH1; 0) 3BeneHi:
1) 3x2 + 2x = 0; 2) x2 -bx+6=0; 3)3x2 -4x+T7=0:
4) 5x% =0 5) Tx% - 21=0; E}IE—%I+%=H.
40.3. Bunumirte roediniesTn a, b 1 ¢ KBapaTHOrO pIBHAHHA:
1)2x4+3x-5=0; 2)3x2+9=0; 3)3x-x2+T7=0;
4) 3x2 = 0; 5) Tx —x2 = 0; 6)2+4x—x2 =0.
40.4. CrnaniTs KBajApaTHe PIBHAHHA 3a HOro KoediileHTaMH:
1Ya=3,b=9,¢c=—2; 2)a=—1,0=9,c=1I
3)a=—4,0=0,¢=0; 4)a=13,06=0, ¢ = —39.
40.5. IlepeneciTs TADAHIKD B 30IIHMT 1 3aM0BHITH 11:
E.na.zlpa't—'ua piBHAHHSA | Hm:hiuie;m_pinumn
ax: 4+ bx+c=0 a b c
5x1-3x-17T=0
2 —a 4
-15x2 + 14x =0
-3 0 7
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&
IIpodoaxwenna madauui
KeanpaTne pisnaaHA KoedimicaTn pieHaaEa
ax?+bx+e=0 a | b e
—x24+5x+6=0
-5 -1 19
40.6. 3pegirs g0 Burnany ax® + bx + ¢ = 0 pisanHa:
1) (bx — 1)(5x + 1) = x(Tx — 13); 2) (2x - 3P =(x+ 2)x— 7).
410).7. 3amMiHITh PIBHAHHA PIBHOCHJIBHHM HOMY KBaJpaTHHM pPIBHAHHAM:
1) (2x + 3)2x — 3) = x(9x - 12); 2) (4 + 1 =(x - 3)¥x + 2).
40.8. Axi ia uncen —-2; -1; 0; 1; 2 € KopeHAMH piBHAHHA:
1) x2 - 5x = 0; 2) 3x2=0:
3)x2-3x+2=0; 4) x2 -2x-3=07
40.9. Hxi 13 uyncen -9; -2; 0; 2; 5 € KoOpeHAMH PIBHAHHA:
1)x2+ 2x=0: 2) =dx2 = 0;
Nx2-x-6=0; 4) x> — 25 =07
40.10. Poar'axiTe piBHAHHA:
1) 8x* - 27 =0: 2) 8,Tx*=0: 3) 2x* + 8=0;
4) -5x2 + 10 = 0; 5) -5,Tx2=0; 6) %IE —% = {).
40.11. 3naiaiTs KopeHl PIBHAHHA:
1) 2x%2 =2 =10 2)3xc+ 9 =0; 3) 1,4x% = 0;
4) -Tx2 4+ 21 = 0; 5) -1,8x22 = 0; ﬁ]%:ﬂz—;:ﬂ.
40.12. 3HalITE KOpPeH] PIBHAHHA:
1) x4+ 6x=0; 2) 2x% - 8x = 0; 3)4xt - x=0:
4)0,1x*+ 2x=0: 5]%1'2 +ér=ﬂ; 6) 3x - Tx=0.
40.13. Poas'aAxiTh pIBHAHHA:
1) x2 — bx = 0; 2) 3x2 + 9x =0; 3)5x2+ x=0;
4) 0,2x2 - 10x=0; 5) ixﬂ—él‘:ﬂ; 6) 4x2 + 9x = 0.
El 40.14. CxaajiTh KBAAPATHe DiBHAHHA, V AKOrO:
1) Hemae KopeHiE; 2) TLIBKH OJHH KOPiHB;
3) ABa LINHUX KOpeHi; 4) aea IppalioHANBHHUX KOpeHi.

40.15. [Ilna axoro aHadyeHHA KoedilnledTa a 4yHea0 3 € KOpeHeM pPIBHAHHA
axt 4+ 2x-T=M

40.16. [Ina axoro saHavyeHas KoedimienTa b uveno —2 € KopeHeM DIBHAHHSA
x+bx-8=10?
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O

40.17. [Ina axux 3HayeHb KoedinleHTiE a 1 b uncna 1 1 2 e KopeHAMH piB-
HAHHA ax® + bx + 4 = 0?

4018, [Ing axux aHadeHb KoedinieaTie b i ¢ unena 1 i 3 € xoperaMn pis-
HAHHA X2 + bx + ¢ = 07

40.19. Pose’axiTh pPIBHAHHA:

1) (x — 2)x + 3) = —0; 2) %x{x +9) = %I[I — 16):

3)(3x—-12=(x-3)2% 4)Cx+1DBx-1)=x(x—2)+ 3[: —%]

40.20. Poar’a:#iTh PIBHAHHA:

1) (x + 3)x — B) = —15; 2) gx{r— 3) = éx{x +4):

3) (2x — 3)2 = (Bx — 2)%; 4) (bx + 1)(2x — 1) = x(x + 3) — E[I + -é]

40.21. [Ina AKHX 3HAYeHL X 3HA4YeHHA BHpasy (3x — 1)}x + 4) Ha 4 MeHIDe
Bijl 3HAYEHHA BHpasy x(x + 2)?

40,22, llna aKux aHadeHsL Y aHavYeHHA BHpasy (2x + 1)(x + 3) vHa 3 DLasme
38 3HA4YeHHA BUpaay x(x — 4)7

E 40.23. ob6yroxk apox uncen jopisHioe ix cepepnsomy apudmeriu-
HOMY. SHaAITL ui unena, AKUE X pissuns gopiedwe 1.

40.24. [lonoeura AoDYTKY ABOX 4YHCEN JOPIBHIOE 1X CEpeHLOMY aphdgmMe-
THYHOMY. SHAHAITE 11 YKcaa, AKINO 1X pidHHNA JopiBHIOE 2.

40.25. Poar’axiTe piBHAHHA:

5
1) x2 — 5|x| = 0; 2}—E+4=ﬂ.
40.26. Poap’amxiTs piBHAHHSA:
3
1) —x2 + 3|x| = 0; E]T;F—E!:ﬂ_

Brnpabu gas nobmaopents
40.27. HoeegiTh TOTOMKHICTE
3.::+3_[.r+3 i U ]=3

x2—x \x2-1 x24+x
bat
—— ., HKIOIO X < —2:
X

40.28. [o6yayiire rpadik dyarnii ¥ = {x%, axkmpe -2 < x < 2;
8 —2x, Aarmpo x > 2,
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H Tligzomyviimeca qo bubuenns nobozo mamepiany

40.29,

40.30.

40.31.

3uaiaiTe sgauenus supasy b — 4ae, Axmo
1)a=1b=9¢ = -06; 2)a=10b0b=-0,¢c =9
3)a=2,0=-3,c=-9; 1)a=4,b=09,¢c=-9.

BHHecITE MHOMHHEK 3-M11 3HAKA HKOpEeHH.

1) +18: 2) +/300:; 3) +/108; 4) +f363.
CroporiTh apio:
4+ 27

1) >

6-V12, . 8-2V8 4 1620
2 ‘ 8

2) 5

%l Kummeba mamemamuxa

40.32.

Odpic obnaguano npuaajaMu ocBiTieHHsA, AKl cnoxueawTs 600 Bar
moroguayn 1 opamsoots no 10 rogus moaua. Axop saminuTi ix Ha
eHeproouaati, To BUTpATH enexrTpoeHeprii amenmarses Ha 80 Y.

1) Crinskn Bart.ropg nporaroM THXXKHA (D pobouHx NHIB) MOMKHA 3a-
OIAAHTH B ILOMY O(icl, AKImMO odJagHATH HOMN0 e€HeproomajHuM
ocBiTNeHHAM?

2) Illpoexmnua digavnicms. [lizaaitTecas Tapudg Ha 1 kKBr.rog
(1 kBr = 1000 Br) Ta obuncnirs, CKLIBKH Ipolleii MOMKHA 38011141~
TH NpoTAroM o pobouux AHIE Yy HbOMY oici micada BIpPOBAMMEHHHA
araflaHuX zaxojie eHeprozbepe:xeHHA,

O Uikabi 3agaui — nomipkyi ogHave

40.33.

Y AUMEY Jexare JUIue 49opHi, 0lal Ta 3eneHl KyaekH. HAK1 6 n
(n > 2) KyNILOK HABMAHHA HE BUTATAJH 3 AUIMKA, cepel]l HUX 0DoB'A3-
KoBo OyavTh Gina i vopna. fka Haibinema KinbKicTh KVILOK MOME
JIEHATH B UbOMY AUIUKYT

§ 41. DopMyna KopeHIB KBAZ|PAaTHOIro PIBHAHHS

1. Cxema po3B'A3yBaHHA KBAAPATHOrO PiBHAHHS

Poarnanemo nmoBHe KBajpaTHe piBHAHHA ax® + bx + ¢ =0, a # 0 Ta

3HANJEeMO HOro po3BR A3KH B 3araJltHOMY BHIJIHAJL.
IlomAOxHUMO JlBY 1| NpaBY YACTHHH PIBHAHHA HA 4a (ocklaekn a = 0, 1o

i4a 2

0):
4a2x? + 4abx + 4ac = 0.

INani nomamo Ao ob6ox gacTHH piBHAHHA b?:

4a2x? + 4abx + b2 + dac = b2.

Ockinpkn 4ax® + 4abx + b2 = (2ax + b)?, MaTHMeEMO:
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Bupaz b? — 4ac masusBaloTe duckpuminanmom keadpamuozo pis-
nauna ax® + bx + ¢ = 0.

Cnoro duckpuminanm NOXOAHUTE Bif NaTHHCBKOro pospisHaaviuil. Ilo-
3HAYAKTH JHCKPHMIHAHT JiTepown D.
Ypaxosyioun, mpo b — 4ae = D, sanummemo piBHAHHA V BHIAALL:
(2ax + by =D -

1 NpOJOB¥HMO HOro po3B A3VBATH.

PoarnaneMo BCl MOMJIME]L BHNAAKH 3aleXHO B 3HaueHHA [.
1) D > 0. Toni 3 pisaanaa (2ax + b)? = D maemo:

Enx+h=J1_}; abo 2ax + b =—JD;

2ax =—.!1+-.|"E; 2ax =—E=—~4'rﬁ:
I_—b+~4"ﬁ_ _=b—~D
20 R

(npm alneHH] Ha 2a Bpaxyeaau, o a # 0).
Orxe, axmo D > 0, To pisuaAHEA ax® + bx + ¢ = () Mae aBa pi3HHX KO-

peHi:
0B b=\D
- 2a S
HﬂpﬂTHﬂ e MO HA 3AlIHCATH TakK.

-b++D
2a

Orpumanu gopmyry Kopenis K6adpamHozo pi6HAHHA.
2) D = 0. Toxi maemo pisaaHHA (2ax + b)® = 0,

o3|

,ae D = b2 — 4ac.

3z =

: b
2ax + b=0, apingkn x = ——,
2a
Orxe, agmo D = 0, To pisaguna ax® + bx + ¢ = 0 Mae 0oHHE KOpiHL:
b
X =- E- Ileit KopiEb MoxHa Ovao O aHaiiTH 1 3a (hopMVI0I0 KOPEHIE KBa-
a
. _b++0 h
JApaTHOTO PIBHAHHA, ypaxysapemu, o D = 0: X9 = 9 - —E. Tomy
MOKHA BBAMKATH, N0 piBHAHHA ax® + bx + ¢ =0 gna D = 0 mae aBa ogHa-
. 5 : b
KOBHX KOPEeHl, KOKHHH 3 AKUX JOPIBHIOE HE—.
a

3) D < 0. ¥ npomy pasi pisHaHHA ax® + bx + ¢ = 0 He Mae Kope-
HiB, OCKiIBKH He ICHVE TAKOro 3HAYEeHHA X, 1A AKOTO 3HAYEHHA BHpasy
(2ax + b)* Oyno O Big eMHHM.

CreremMaTHayeMo Jasi Opo po3B’S3KM KBAJAPATHONO pPiBHAHHA 3a J0IO-
MOTOK CXeMH.

O 105




TEMA 9

O
ax>+bx+¢c=0,a720,6#0,c#0
L
| D=b%- dac
HAxmo D > 0,
—b++/D =
T-uj:’l — = Eu + -Hltl]?q,ﬂﬂ-—bu, HH]]IHD < n'
- TO KOPEHIBE HeMAE
—b—"m 29 2a
IE=
2a

2. Npurknagu po3e'asyBaHHA KBAAPATHMX PIBHAHDb

(("TTTTEW Poss’ssaru pisrsHHS:

. 1)2x2+ 3x+1=0; 2)9x2 -6x+1=10: 3)x2-2x+T7=0.
* Posa’asannun. 1) D=3°-4-2-1=1; D=0

8+41 -3+1 1
X 9 = o5 = n .GTH'I:E,II=—‘1;IE=—E.
1E}D-{—EF—:I-EI-I-—D-D-{}-I=-;ﬁ-=l
: ' 2.9 3
3)D=(-22-4+1-7T=4-28=-24<0,x ¢ @.
Bidnosids: 1) —1; —%;
1
2) =
]3

3) KOpeHIB HeMae.

m Poar’azaTH piBHAHHA —%J:E - ;:-: +1=0.

* Poae'azanna. llomroxAMO NiBy 1 NpaBy 4YacTHHH piBHAHHA Ha (—7), mod

" Horo KoedlIllEHTH CTAJH IIJHAMH 4YHCIaMH, MATHMEMO PIBHAHHA:
2 7 _

-4 ++[44

D=42-4-1-(-T)=44, ToRi %,, = ——

ﬂﬂHiﬂhRHm= Wd - 11 = E«fﬁ,m

e

Bidnoside: -2 + 4J11.
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D :
3. Po3g'a3zyBaHHA piBHAHB, WO 3BOAATHCA 0 KBAOPATHMX

m Poas’sizatu pisHauas (2 —Jx)(x2 + x - 2) =

* Poszg'aszannn. ObnacTo BusHAuYeHHSA piBHAHHA € Bel Hesijy emHl aHaueH-
* g8 x: x = 0. Maemo:

: 2_Jx=0; abo x2+x-2=0;

‘=2 D=12-4.1-(-2)=9;
-1+3

X, =—2 X3 =1

[Ipore kopins —2 ne 3agoBonsHAe ymoBy x = (., Tomy zagaHe piBHAHHA

Mae KopeHi 11 4,
Bidnosids: 1; 4.

Hpuma,q "W 3uaiiTi Bei sHauenHsa a, AnA AKUX piBuaHEEA ax® +4x+1=0
MAE OAHUH KOpiHb.

* Posg'azanna. 1) Axkmo a = 0, o pisaaaas wabysae surasagy 4x +1 =0,
- Ile pipHsHHA Ma€e OAHUH KOPIHb.
2) Ao a # 0, To maemo KeagpaTHe pisHaHHdA. BoHo Mae ojuH KOpiHb,
AKI0 AMCKPUMIHAHT PiBHAHHA AopiBHoe Hymw0. D =4% —4a-1 =16 —4a,
Maemo 16 —4a =0, a = 4.
Bidnoeids: a = 0 abo a = 4.

_ = el ; HenoeHi kBafpaTHi piBHAHHA Ta OeAKkl BWOM NOBHWX KBaapar-
| ,.‘} e ﬂﬂ;ﬁﬁd HUX pIBHAHL (Hanpuknagn, Burnaay x° + x = a) BaBMNOHCLKI Mare-
o ’ MaTHKM BMINK po3aB'aayBaT wWe 4 Tuc. pokie Tomy. Y Binbw nisHi
YacH Oenki kBanpartHi pieHAHHA v [JaBxid Mpeuil Ta MOl MareMaTMky po3g'A3yBany reo-
METPHYHO. [PpUACMK PO3B A3YBaHHA OeAKMY KBapaTHUX piBHAHL De3 sacTocyBaHHA reoMer-
pil BUKNAaB gaBHborpeLbiin matematik Jioghawm (Il c1.).

Barato yesarm kBagpaTHUM PIBHAHHAM NpUaINAB apabcbiui
matematnk Myxammed ans-Xopeswi (IX cr.). BiH 3nanwos, 8K
PO3B'A3aTH PIBHAHHA BMIMAQY ax‘ = bx, ax* = ¢, ax® + bx = c,
ax? + ¢ = bx, bx + ¢ = ax? (qnA pogaTtHux a, b, ) | oTpUMaTK Oo-
AaTHi kopeHi UMX piBHAHL.

DopMynu, Wo NOB'RAIYIOTE MDK coBolo KopeHi KBaapaTHoro
piBHAHHA | oro koedilieHTw, BigHaRwos dpaHUy 3Lk MaTema-
MK @parcya Biem y 1591 poui. Moro BucHoBOK (Y cyyacHux no-
FHaYeHHAX) BUrNAQAaE TakK:

«KopeHamMM piBHAHHA (a + b)x — x2 = ab e yiucna a i ba.

Micna onyBnikysanHHA npaub HigepnadHAcLKoro Mmaremaruka
A. Xupapa (1595-1632), a Takow cpaHuysa P flexapma

=
?E:E?Eulﬁf (1596-1650) Ta aHrnifius I Helomowa (1643—1727) dopMyna

KOpeHiB KBaopaTHOro piBHAHHA Habyna cy4yacHoro BUrnaay.

(K o HaaweaoTe QWCKPMMIHAHTOM KBagpaTtHoro piBHAHHA? O CKiNbKW KOpEeHiB Mae Kea-
U ppatHe piBHAHHA 3aneXHO Bif 3Ha4YEHHA AWCKpUMiHaHTa? O 3anuwiTe dopMyny Kope-
HIB KBaAPAaTHOTO PIBHAHHA.
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A

41.2.

41.3.

41.4.

41.5.

41.7.

41.8.

41.9.

§ Fosb sxims 3agavi ma Buxonaime Snpabu

41.1. (Vruo.) Crinbkn pizHHUX KOpeHIE Mae KBAJpATHe pPIBHAHHA,
AKINO HOro JUCKPHUMIHAHT JOPIBHIOE:
1) 4; 2) 0; 3) —9; 4) 177

Yn mae KopeHl KBAipaTHe pPIBHAHHA, 1 AKIINO MAaE, TO CKLIBKH, ARKIIO
HOTO AMCHEPHMIHAHT JOPIEHIOE:
1) -7; 2) 49; 3) 13; 4) 07
(Vero.) Un npaBrabsHO 3anicaHo JUCKPHMIHAHT KBAJAPATHOTO PIBHAHHA:
1) 225+ 3x-1=0,D=3*-4-2+1;
2)3x*—-4x+2=0,D=(-4)"-4-3 - 2:

1

3]—§x2—5x+3=ﬂ,D=[—5]2—4-3-[-%]:

4}-;-.1:2+2.r—4={],ﬂ=23+4-—é~{—4}?

SHAHAITE ANCKPHMIHAHT 1 BH3HAYTE KINBKICTE KOPEeHIB KBAaJIPATHOIO

pieasaHA: 1) 6x% —5x -1 = 0; D)xt —4x+4=10:
3)x2+2x+5=0; 4)Tx2 +2x-1=0.

JHANAITE AUCKpHMIHAHT 1 BHaHAYTe KiNbKicTeE KOpeHIB KBAJDPATHOIO

pieaasa: 1) 2x%2 - 3x -1 = 0; Dx2+x+T=0:
3)x=+6x+9 =0 4)3x°+4x-1=0,

41.6. Poar’sasxiTe piBHAHHA:

1)x%2 -5x+6=0; 2)2x* +5x -3 =0

3)3x2 +5x+2=0; 4) x¢ +10x + 25 = 0;

5 x2+x-90=0: 6) x2 —10x — 24 = 0.

Poas’axite pisuamma: 1) x? —4x —-5=0; 2)2x% + Tx -4 = 0

3)x*-12x + 36 = 0; 4)x2 —-x-56=0.

Poap’'axiTh pIBHAHHA:

1) 10x2 =5x+0,6; 2) x%2 +3 = 4x; 3) x2 + 5x = —6:

4)1— 4x = bx% 5) 81y? +1 = —18y; 6) 3p = 5p? — 2.

Posp'axits pisaasEA: 1) 10x? = 0,4 — 8x; 2) x2 + 7 = -8x;
3) Tx=x2+12; 4) 4y = 4y* + 1.

41.10. [Ina AKHX 3HAYEHL X:

1) 3HaYeHHA MHOTOYJIeHa x° — 2x — 3 JOPIBHIOE HYJIO;
2) sanaueHHsa mHorounenis x2 + 2x i 0,5x + 2,5 mixk cobow piBHi;

3) auaueHHa aeodneHa 10x2 — 8x nopiBHKE 3HAYEHHI0 TDPHWIEHA
Ox2 4+ 2x — 257

41.11. [Ina AKHX 3HAYUEHL I:
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1) 3navenHaa MHOrO4YIeHa y° + 4y — 5 NOpiBHIOE HYIIO;
2) apauenns muHorounenie y2 — 3y i 0,5y + 4,5 mix cobow pieni;

3) auauenna tpuuneHa 4 + 2y — y° HNopiBHOE 3HAYEHHIO ABOWIEHA
4y* — 6y?

- &
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41.13.

41.14.

41.12. Poap’axiTh PiBHAHHA:
1) (x —3)? = 2x — 3;
2)3(x +1)2 =2x + 2:
3)(x+3)x-1) = 2x(x - 2) + b;
4) x(x —3) —(x = 5)(x +5) = (x + 1)°
Poap’asxire pipnauua:
1) (x + 2)° = 2x + 3;
2) 5(x - 2)* = 3x - 6;
3)(x+20x -3) =2x(x —4) + 6
Dx(x—1)—(x—3)Nx+3)=(x+ 20 -1
Poar’'axiTe piBHAHHA:
e 2}5""'24_.-5"2__1:1_
3 5 3 2 3
3) Hexail x — maiibinemuii kopinbp nmepinoro pisHAHHA, Yy — HAil-
finemuil KopiEs Apyroro piBHAHHA. JHAHAITE ZHAYEHHA BHpPA3y

21x + 6y, BigTak AizHAETeCHA, AKOKI 3ABAOBKKH (V KM) € 0JlHA 3 HAH-
01lnbII MANLOBHHYHX 1 HANJOBIIHUX HabDepeXXHHX Y CBIT1, 0 3HAXO-

nuTheA v MicTi [[HINpoO.

41.15. Poap’axirs piBHAHHEA:
x2—-3x 2x+5 x+1 x2-1
1 _E : 2 =],
) —4 3 A TR

41.16. Poas’axiTh pIBHAHHA:

1}%:3—::—?:[}: 2) —x2 -2x+4 = 0;

H01x=3x—-5=0 4) 0,5x2 + 1,5x — 4 = 0.
41.17. Poss’aAmxiTh pPIBHAHHA:

1}%IE+I—E=E¥: 2)x24+2x+11 =0

3) 0,2x? + 2x — 3 = 0; 4) 0,56x%2 - 2,6x -4 =0.
E 41.18. Poas’axiTh piBHAHHA:

s Ox2
1) (Vrx — 2)(x2 + x —2) = 0; 2}x¢—|—il~—4=ﬂ;
3

3) x|x| + 3x — 4 = 0; 4}H—I—E={I_

41.19. Poap’axiTh piBHAHHA:
2x2
1) (Wx - 3)(x? - x — 6) = 0; z;xﬂ—w—hu;
13

3) x|x| -4x -5 =0; 4]‘—I‘+4x—12=ﬂ_
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41.20. [Ina AKX 3HAYEHL @ PIBHAHHA MAae JHIIE OJINH KOPIHL:
1)2x2 + x —a = 0; 2)x2 —ax +4=07?

41.21. [Ina AKMUX 3HAYeHb D pIBHAHHA Mae JMIIEe OJHH KOpiHL:
1)4x2 —x+ b =0 2)x2 4+ bx +9 =07

Bnpabu grs nobmopenns
41.22, Croporits apib:
a* — 49 x?+1
1 : 2
l a? —14a + 49 }

41.23. He puxoHVIOUH nmoOymoBH, 3HAHAITH KOOPAHHATH TOYOK TEPETHHY
rpadirka pyeELll y = 0,2x — 15 3 ocAMH KOOPAHHAT.

41.24. Binomo, mo a + b = 5, ab = —7. 3HalgiTHL 3HAYEHHA BHPA3Y:
1) ab® + a?b; 2) a® + b

x* —-x+1

H Migzomyumecs qo bubuenns Hobozo mamepiany

41.25. Poap'ssiTe piBHAHHSA, DopiBHANTe cymy iloro Kopeuis i3 uucioM,
OPOTHIEMHHUM JApyromMy HoedluieHTY piBHAHHA, a Jo00yTOK Kope-
HiB — 3 BLALHHM 4YIeHOM pIBHAHHA:
1)x2-x-6=0; 2)x?2 +6x +8 =0,

41.26.1) Hexaii a, b 1 ¢ - koedinieETH KBajgpaTHOro piBHAHHA
axZ +bx +e =0, x, i x, — #ioro xopeni. Ilepenecits Tabaumo B 30-
AT 1 3aN0BHITE 11.

Pisnannsa —E = Xy *2 X Xy | XyXp
x2 -2x-8=0
2x2 +5x-T=0
3x2 -16x+5=20
2) llopieaaiTe —E i x + x5 E i x,x,.

% Kummeba mamemamuka

41.27. Buanaute, cKibKH BiACOTKIB CBOro HOMicAYHOro JOX0AY BHTPAYAE
Ha purapky ocoba ia aapnnarHeno B 12 800 rpH, SKI0 BHKYDIOE 34
noby ogHy mauky pnurapox? Beaxaitre, mo B Micani 30 gHie, a nau-
Ha nurapork rowmrye 80 rpa.

@ Uikabi 3agaui — nomipkyi ogHaue

41.28. (XV Beeyxpainecvka oaimniada, 1975 p) Ins axkux HATYPANLHHUX
anauent n yucno 2" + 65 e kpagparoMm ninoro umena?
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KeadpammHi piBHAHHA

§ 42. Teopema Bicta Ta o6epHena 110 Hel TeopeMa

1. Teopema Ta popmynu Bieta gnsa 3segeHoro
KBaApPaTHOro pPiBHAHHS

PoarnaneMo KinbKa 3BeIeHUX KBAJADATHHUX pPiBHAHL, L0 MAKTL JBA pia-
HUX HKopeHi. ¥ Tabamiio 3aHeceMo TaKl JAaHI Opo HUX: caMe pPiBHAHHA,
iloro kopeni x, i x,, cymy Horo KopeHir x, + x,, pnobyrok iiloro Kope-
HiB X; - X,.

Pisnanasa x, ix, x; + x5 X, + Xy
' —Bx+B8=0 2i4 6 8
2 4+x-12=0 —-413 el o
X+ox+6=0 -31-2 —D 6
x**—dx—-6=0 =115 41 -3

JBEPHITE YVBAry, II0 CyMa KOPEHIB KOMHOI'O 3 piBHAHB TADAMWIN JOpIB-
HIOE ApVromy KoedillleHTY pIBHAHHA, V3ATOMY 3 NPOTHIEXHHM 3HAKOM,
a no0YyTOK KOpeHIB NOPIBHIOE BLILHOMY 4ieHY. LA BaacTueicTs cnpaBry-
ETLCHA JNA DyAb-AKOro 36e0eH020 K8adpamHozo piGHAHHA, AKe MAe KOpeHl.

3BeleHe KBAJApATHEe DIBHAHHA B 3ATAJILHOMY BHIJIAAl 3a3BH4ail sanucy-
I0TL TaK: x> + px +q=0.

(I Teopema Biera. Cyma kopeHiB 3BeleHOro KBaJPATHOrO PiBHAHHA
JopieHIOE apyroMmy kKoediuieHTy, B3ATOMY 3 NPOTHIEXKHHM 3HA-
KOM, a J00YTOK KOpeHiB — BIABHOMY 4YJIeHY.

Hosedenna. Hexail x, 1 x, — KopeHi 3BefleHOro KBAJAPATHOrO PiBHAHHA
x2 + px + g = 0, inckpuMiHaHT AKoro D = p? — 4q. Axmo D > 0, To pis-

HAHHA MA€ JIBA KOPeHi:
—p++D . —p—D

- 1 IE — .
2 2
fAxmo D = 0, To pisuanssa x* + px + g = 0 Mae ABa 0/jHAKOBMX KOpeHi:
o
5"
SHaliaeMo cyMy 1 1o0OYTOK KOpeH1B:

—p+@+—p—xfﬁ:-p+ﬁ—p—ﬁ:—2p
2

4

X e = :—;
1 - 2 2 P
. _=p+¥D —p-VD _(-p*-WD® _
Sl 9 9 4
B i k. | S i i . SR
4 4 4

Oree, X, + X, =—p; %, -x, =¢. W
O m
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&

I Teopemy HaznBawTe meopemow Biema Ha 4ecTh BUAATHOrO (hpaH-
Hy3bKOro Maremarnka Ppancya Biera, KOTpHH 1 BIIKPHE 1110 BJAACTHEICTS.
Ii mosna chopmyaoBaTh Tak:

Axmo x; i x, — KOpeHi 3BeIeHOr0 KBAXAPaTHOrD piBaaanaa x2 + px + g =0,
TO Xy + Xy = —P;5 XXy = (.

OcTanHi Bl pIBHOCTI, [0 NOB A3VIOTH MK coDO KopeH] Ta KoeilnleHTH
SBEIEHOTD KBAJIPDATHOrO PiBHAHHA, HAZUBAKTh opmyramu Biema.

flkmo B pispanni x* + px + ¢ = 0 koedinienT g € HinuM uncaoM, TO
3 PIBHOCTI X,X, = ¢ CHiAyeE, LU0 ULIHMH KODEHAMH IbOI'0 DIBHAHHA MO-
MYTh OYTH JAHIle JiNBHUKH YHCIA (.

m 3HaiiTH nigbopoM KopeHi piBHAHHEA x° + 3x — 4 = 0.
. Posg’azanna. Hexait x, i x, — kopeni uporo pisnauna. Toni x, + x, = -3
.1 xx, =4, Axkmo x, 1 x, — winl yuena, TO BOHM € JLIBHHKAMK 4HCa

—4. Tomy cepen ODHX JiMBHHKIB IIVKAEMO Ti ABa, CYMa AKHX JOPIBHIOE
—3. Hesaskko agoragaTucs, mo me yncaa 1 1 —4. Orxe, x, = 1, x, = —4.

Bidnosgids: 1; —4.

m OnuH 3 KopeHiB piBEAHHEA x° + px — 18 = 0 gopieHIOE 3. 3HAail-
* TH Koe(hlilleHT p TAa APYIrHH KOPIHE PIBHAHHA.

. Pose’asannn. Hexaii x, = 3 — oiuH 3 KopeHiB piBHARHA x° + px — 18 = 0,

. 8 X, — ApYyru# Horo Kopiss. 3a Teopemow Biera: x, + x, = —-p, x,x, =18,
YpaxoeywuH, 1o x; = 3, MAEMO:

3+I2=_p1' Iﬂz‘_ﬁg IE:‘_'E,.
3-x, =-18; [3+(—6)=—p;
Bidnosios: p = 3; x, = —6.

p=3.

2. Teopema ta ¢opmynu Bieta gna HeasegeHoro
KBAAPATHOrO PIBHAHHA

Buropncrosyiwoun teopemy Biera, momua zanucarn eignoeiaui dop-
MYJH 1 AJf KopeHIE 0vAb-AKOro He3BeJeHOI'0 KBAJAPATHOrO PpPIBHAHHA
ax? + bx + ¢ = 0.

Ockiasku a # 0, noginumo obuasl YaCTHHH PIBHAHHA Ha a. OgepxuUMO
3BelleHe KBAJPATHE PIBHAHHA:

b ¢
Xt 4+—x+—=0,
€1 il
: T _ b i
Toni sa Teopemomw Biera: x; + x, = -E, XXy = E.
Avmo x; i x, — Kopewi He3BeeHOro KBAXPATHOrO pPiBHAHHA
b c
ax® +bx +¢c=0,T0 X, + X, = ——; X; - Xy = —,
o a
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KeadpammHi piBHAHHA

He poas’sizyioun pisaaHEA 3x° — 5x — T = 0, 3HaiTH cymy

by ,I[ﬂﬁ].FTﬂR iforo KopeHis.

. Pose'azanua. JHAleMO JHCKPHMIHAHT PIBHAHHA, 100 nepecBifYMTHCH,

" mio KopeHi icaviore: D =52+ 4 -3 - 7. Ouesngno, mo D > 0, orxe, plE-
HAHHA MAae JBa KopeHl x, 1 x,. 3a Teopemow Biera:

X+ X = = 1 ) XX = {

1 2 3 3" 12 y

. : J T
Bidnogids: X, + x, = E: XX, = —E.

g OTOET. N Hexaii x, i x, — xopeni pipnanns 2x? — 3x — 1 = 0. He
* PO3B'A3VIOUM DIBHAHHA, 3HAHTH 3HAYEHHA BHpA3Y:

: 1 1
- 1) E + g: 2) x¥x, + x3x; 3) x2 + x2.
Posze’azanna. 3a reopemoro Biera: x, + X, = E; Xy - Xy = _%_
Ton: I]L+L= ad Tl =E:(_1]=—3:
X X XXy 2 9
i1l o 3
2 2% + ¥2x. = v.x (v, + x :(__]__:_ :
) X7Xp + X5x; = XX(x; + Xp) 513 3
g 1 1
3 2 _Ez 2—2 :(_) _2[__):3_-
) x2 + xf = (2, + x,)% —2x,x, - ; -
; ; 3 1
Bidnosids: 1) -3; 2) —1; 3) 3?

3. Teopema, obepHeHa ao Teopemu Bieta

CopaBmxveTsea 1 TBepI#eHRHA, oDepHeHe 10 TeopeMH Bieta.

{r Teopema (obepraena go Teopemn Biera). Hxmo umena m 1 n Taxi,
]IIDm+ﬂ=—'p,ﬂl'ﬂ*n=q,TﬂIDHHEHD]IE]!JIHHpiﬂlIHB]!H
x2+px+q=0,

Hosedennn, 3a ymosoro m + n = —-p, am * n = q. Tomy piBHAHHA
x? + px + g = 0 Moxua sanucaTd Tak: x° — (m + n)x + mn = 0.

IlepepiprmMo, UM € YHCA0 M KOPEHEM ILOIO PIBHAHHA, JUIA 40ro mijcra-
BHMO B JIiBYy uacTHHY piBHAHHSA 3aMmicTs aMminHOl x uneno m. OaepEuMoO;

m2=(m+nym+mn=m2-m2-mn+ mn-=»0.
Or:#e, m — KOpPIHL IILOTD PIBHAHHA.

AHANOriyHO HiACTABHMO B JiBY YACTHHY DIBHAHHA 3aMicThE 3MiHHOI X
gueno . Opepxuamo: n€ —(m + n)n + mn =n2 — mn — n2 + mn = 0, To6To
Nn — TAKO} KOplIHB OLOI'0 PIBHAHHSA.

Orse, m i n — xKopeHi pisHaEHA x° + px +g=0. B
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m CrnacTH 3BelleHe KBajJpaTHe pIBHAHHA, KOPEHAMH AKOTO
* e uHcna -9 1 2.

. Pose'sazanuna. llyxkane KpajpaTHe piBHAHHA Mae BUrasajg x° + px + g = 0.
3a Teopemolo, obepHenow a0 teopemu Biera:

P:

~(x; +x)=—(-0+2)=3; g=2x, - X3 =-0-2=-10,

Otxe, x° + 3x — 10 = 0 — myraHe piBHAHHA.
Bidnosiov: x* + 3x — 10 = 0.

(i Cchopmymioitte | goeenite Teopemy Bieta ans 3sefeHoro KeaapatHOro PIBHAHHA.

i
o

O Yomy popieHioTs cyma | AoByTOK KopeHie piBHAHHA ax® + bx + ¢ = 07 O Cdopmy-

noaTe Teopemy, obepHedy ao Teopemu Bierta.

b 4

42.2.

42.5.

42.6.

42.7.

42.8.

114

Posb axime 3agaui ma bukonaime npabu

42.1. (¥eno.) He poas’aavioun piBHAHHA, 3HAlAITL cyMy i gobyTok
HOro KOpPEeH1B:

1) x* —15x + 14 = 0; 2)x% +12x - 28 = 0;

D2 +1T7x+52=0; 4) x2 —6x +5=0;

5) x2 + 2x = 0; 6) x2 -8 =0.

SHAMAITE cyMYy 1 10DYTOK KOpeHIB pIBHAHHA:

1)2x2 +4x-5=0; 2) —x% + 5x -6 = 0

3) 3x? —6x -8 = 4)4x% —Tx = 0.

He poap’aaviouHn piBHAHHA, 3HAHIITE cyMYy 1 J00VTOK IOr0 KOpEHIB:
1) x2-2x -8 = 0; 2)x2 +x-6=0:;

3)x2+9x+5=0; 4)2x2 -6x+3=0.

42.4, Poar’amxiTe pIBHAHHA, BHKOPHCTOBYIOYM (oOpMyIy KOpeHIs,
1 nepeeipre IcTHHHICTE Teopemu BieTa 1A KOMHOro 3 pilBHAHE!

1) x2 +4x -5 =0 2) x2 —4x -21 = 0;
3)2x% -5x + 3 = 0; 4)2x2 +5x+2 =0,

. Poar'amxiTe KBaJpaTHe pIBHAHHA 3a (QOpPMYJI0K KOpPeHIB i1 nepesipre

IJd HLOrO ICTHHHICTE TeopeMH Biera:
1) x2 + 3x — 28 = 0; 2)2x —13x+15=0.

¥ci paHl piBHAHHA MAKTH KOpeHl. ¥ AKHX 3 HEX KOpPeHl € YHCJIaMH
OJHOTO 3HAKA, & B AKHX — YHCJAMH PI3HHX 3HAKIRB:

1)x2 +2x -8 = 0; 2)xZ -4x+4 =0

32 +4x +1 =0 4) 2x%2 -3x-5=07

CrnafiTe seejeHe KBAJPATHE DIBHAHHSA, KOPDeHAMH AKONO € YHCJA:
1) 21 3; 2)-314; 3) =71 2; 4) 0,3 1 -0,5.
CraaziTe 3BejleHe KBaJipaTHe PIBHAHHA, KOPeHI AKOro JOPIBHIOOTh:
1) 5i1; 2)2i-T: 3) -2i-3: 4) 0,71 -0,1.
42.9. 3aainiTe nigbopoM KopeH] pIBHAHHA:

1) x2 -5x +6 =0; 2)x2 +6x+8=0; Nx2-6x-T=0;
4)x2 +3x -4 =0:; 5)x2 —1Tx + 42 = 0; 6) x2 —5x-24 =0,
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42.10. 3aangits nigbopom KopeHl pIBHAHHA:
1) x2 —bHx+ 4 = 0; 2Yx2-x-6=0; 3) x2 +4x + 3 = 0;
4)x* —-12x+27=0; BH)x*+x-6=0; 6) x% + 9x — 22 = 0,

42.11. ,Il',pne,ui':b, mo pieEAHHEA 12x2 + 1Tx — 389 = 0 He Moyke MaTH Kope-
HIiB, 10 € YHCJIAMH OJHONO 3HAKA.

42.12. He poap’aayiouH piBHAHHA, BH3HAYTE 3HAKH HOro KopeHiB (AKINO KO-
PeHl ICHVIOTH):
1)x2 +8x+5=0: 2)x2 -12x -1 = 0;
3)3x2 +14x -7 = 0; 4) 4x* - Tx + 2 = (.

42.13. He poap’aaywoui piBHAHHA, BH3HAYTEe, YH MAE€ BOHO KopeHi. Axmo
TAK, TO 3HAHJITE 3HAKH KODEeHiB:
1) x* —13x -2 = O 2)x2 +1Tx+1=0;
3)5x2 —14x +1=0; 4)3x2 + Tx-18 = 0,

42.14. Onue 3 KopeHiB pisHaHHA X2 + 6x + ¢ = 0 gopieHloe —3,5. 3Hail-
OiThk ¢ 1 ADYIrHH KOpIHE.

42.15. OpguH 3 KopeHie piBHaAHEA X% + px — 9 = 0 gopisuioe 1,5. 3uaiigits p
i apyruit KopiHk.

42.16. Kopeni x, i x, pisaansa x* + px — 10 = 0 zajgoBosbHAKTE YMOBY
2x; + dx, = (0. 3HaHAITE KOpeH] PIBHAHHA Ta Koe(iIledT p.

42.17. Kopeni x, i x, piBHAHHA x2 —4x + g = 0 3aN0BONBEHAKTE YMOBY
2x, — 3x, = 13. 3uaiigiTs KopeHi piBHAHHA Ta KoedilieHT g.

42.18. CraaaiTe KeajJipaTHe pPIBHAHHA 13 HiAMMH KoedinienTaMH, KOpeHi
AKOI'0 JOPIBHIOKTL!
1}—%:15; 2]—-3—;:1—%; 3) 4/5 i —/5; 4) 2-/31i2++/3.

42.19. CknaniTe KBajJpaTHe PIBHAHHA 13 OiNHMH KoedinieHTaMH, KOpPEeHI

AKOT0 JOPIBHIOIOTE:

D-2iy  2)gi 3) TiT:  4)34Ti3-T.
42.20. x, i x, — KopeHi piBHAHHA x2 + 4x — 3 = 0. He poap’aayioun
PIBHAHHA, 3HAHITH 3HAYEHHA BUpaay:

1 1 ;
1) — +—; 2) xix, + x3x; 3) xf + x&
.1'1 I.'E
X X 1 1
4) L + —*. 5) — +— 6) (x, — x,)2
}I:e 2, }Iiz 3 ) (x; — x,)°

. x, 1 x, — KopeHi pipEAHHA x° — 5x — 2 = 0. He poar’aaywoun piBHAH-

HA, 3HAWJITL 3HAYEHHA BHpPAa3y:

1 1
1) —+ — 2) x{x, + X325 3) xF + x&
Xy X
X ko 1 1 .
4) =L+ =%, 5) — +— 6) (x, — x,)".
X, X xf x5
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42.22, CkaagiTe KBaJpaTHe pPIBHAHHA, KOPeH]l AKOro BlANOBigHO HA 2 Olab-
i 3a KopeHi pipasaHHEA x° —3x -9 =0,

412.23. CraafiTes KBajgpaTHe piBHAHHA, KOpeHIi sKoro Ha 3 MeHmi Bijg Bigno-
BifHUX KopeHiB piBEAHHA x2 + 2x - T = 0.

@ Brpabu gas ﬂﬂ_imupeﬂﬂs

42.24. Maemo apa mMaTKH coaasy Minl i nueky. Hepmuit mictures 20 %
Mini, a gpyruit — 35 % wigi. CxkineKH KinorpaMiB nepmioro CIjiaBy
1 CKIIBKH Apyroro Tpeba BaATH, 00 oTpHMAaTH ciaae macow 200 Kr,
AKHH MicTHB O 29 % Migi?

ZT

42.25. CnpocTiTh BHpa3s { «.f- _J_ «f_ :
X — Y Y

H Tligeomyiimeca qo bubuenns Hobozo mamepiay

42.26.Cyma asox uwucen jgopieHwoe 32, a ogne 3 HUX y 7 paaie Ginwme 3a
Apyre. 3HaliaiTs ni yuena.

42.27. Piaauua apox uncen JopieHIE 3, a pIaHHIA MIX KBAJApaToM OLIbIIO-
ro 1 KBAJIpATOM MEHINOro 3 HAX cTAaHOBHTH 81. dHaiAlTs Il YHcia.

% Kummeba mamemamuka

42.28. Ha rpadjgirky 3zobpaxeHo 3MiHM TeMOeparypd NOBITpA, AKI
PEECTPYBAJIMCH METeOpOJOrivHOW CcTaHIew nporaroMm Tpeox ai0. Ilo
rOPH30HTAJII BKA3aHO jary 1 yac gobm, mo BepTHKAJNI — 3HAYEHHA
remneparypu B “C, Buanaure 3a rpadikom HaliMeHINY TeMOeparypy
nosirpa 27 ciuns.

t, °C
10

bibbbbblonnumnoins

= | . g | . i !
i — = p— =
0:00 6:00 12:00 18:00 O:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00

26 ciunna 27 eciunna 28 ciunsa
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*a Likabi 3agaui — nomipkyi ograve

42.29. [lo 36iprol KoMaHAH YEpailEn Ha BceecBiTHIA maxoBid omimmiani
BXOJOHTE 6 maxicTie 1 KamiTaH, AKHA Kepye KOMaHI0w, ane He Depe
yvuacTi v amaragsHax. CepegHiil BIK yciX 4ieHIB KOMAHIH HA 2 POKH
DlMBIIMH 3a cepefHid BIK 11 maxicTtiB. Ha ckKinbKH poKiB BIK Karii-
TaHa O1ABIIHI 3A cepelHIN BIK 4JeHIB HOro KoMaHIH?

§ 43. KeagparHe piBHAHHA AK MATEMaTHYHA MOZleNb
TeKCTOBMX i NPUMKNaAHMX 3a8ay

¥ T knaci MH B3Ke pPO3arIAfaNH 3ana4di, AKi MoMHa po3B’'A3aTH 3a JOIO-
MOr0l0 JiHIHHWUX piBHAHL a60 cucTeM niHiliENX pieHaHs. II1ob poar’aaaTH
NPpHKJIAJHY 3ajady, COOYATKY CTBOPIIOTH 11 MATEeMATHYHY MOIelhL, TOD-
TO JANMHCYIOTH JAJIEMHICTE MM BIJOMHMH 1 HEBIAOMHMH BelHYHMHAMH 3a
OOMOMOI'0) MATEeMATHYHHX MNOHATHL, BIIHOIIEHL, (hOopMYJ, PIBHAHL TOIIO.

MaTeMaTHYHOIO MOJeJAIK0 DAraThOX 3aJa9 V MaTeMaTHII, ¢isnni, TexHini,
OpaKTHYHIA JIAABHOCTI AIOJHHH MOMe OVTH He TLIBKH JiHiiiHe pIBHAHHSA
YH CHCTeMa JiHIfIHAX piBHAHE, a i KBAJApATHEe PiBHAHHA.

PosrnaremMo KinbKa NpHKJIAIIB.

m Piaaumna xvDiB JABOoX HaATYPANLHHMX YHcen nopisHioe 279.
* JHANTH 11 YMcsa, AKIO O/lHe 3 HUX Ha 3 Olnbile 3a Jpyre.
. Poae'azanna. Hexall meHIIe 13 NHX 4YHCeN JOPIBHIOE 1, TOMAl Olnbkine mo-
. piBHKE n + 3. 3a YMOBOIO MAEMO PIBHAHHA:
(n + 3P —n? =279,

CupoereMo JiBy 4acTUHy piBHaHHY.

Maemo: n? + 3n — 28 = 0, asigku n, = 4; n, = —7. 3a amicrom aagaui

n € N. Tomy vyMOBY 3anavi 3aJoBOJLHAE JHINe uuciao 4. Orxe, nepme

myxKaHe yHceno 4, a apyre 4 + 3 = T.
Bidnoside: 4: T.

(TN Vo kisorearpi kinexicrs micns v pagy Ha 6 Ginema 3a Kine-
* KicTh pAAIE. CKINBKN PANIB V KIHOTeaTpl, AKINO Micuk V¥ HeoMmy 4327
. Poag'azanna. Hexail v KiHOoTeaTpi x paAmiB, TOoAl B KOMHOMY pAAV
. (x + 6) micob. ¥Ycworo Micob v 3adi x(x + 6).
. Maemo piBHAHHA: x(x + 6) = 432.
[Mepenumemo piBHAHHEHA y BHraagi x2 + 6x — 432 = 0, asigkn x, = 18,
x, =—24.
3a aMicTOM 3ajadl 3HAYEHHA X MOXKe OyTH Jamine gopnatHHM. Llo ymoBy

3aIOBONBHAE JHINe x,. OriKe, y KiHoTeaTpi 18 paxis.
Bidnosidwv: 18 panis.

m Heakuil onyrIui MHOMOKVTHHEK Mae 54 pgiaronani. JHaiTH,
* CKLIBKH B HLOI'O BepIIHH.

Poaa'azanna. Hexall y MHOTOKYTHHKA N1 BepIIMH., 3 KOMHOL Horo Bep-
WIHHY BHXOANUTE (n — 3) glaronani. Toai a yeix n #ioro BepiH BUXOAHUTE
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. n(n — 3) piaroHani. Ane BOAHOYAC HOMHY JIATOHAJE NOPAXOBAHO JABIYi.
nn —38)

2

. Orxe, veworo giaronaneit dyae

Maemo piBHAHHSA! H[ﬂg_ .. 38 54, Tobro n* — 3n — 108 = 0, 3igxu n, = 12

i n,=-9. Bin’emunii xopink pipHAHHA He MoMe OYTH po3B’ A3IKOM 3agadvi.
Bidnosids: 12 BepiuuH.

Flpuunﬂ.ui Tino migKUHYIH BEepPTHKAJBHO Bropy 31 meuakictio 20 m/c.

* Bucora h (v M), Ha AKIH gepea i ¢ ﬁym—:- Tino, 0DYHCIIETHCA 34 tl:npr-rynﬂm
* h = 20t — 51, ¥V AKHHA MOMEHT Yacy Til10 ONHHHTHCA Ha BHcoTl 15 m?

. Pose'azanna. 3a ymosow: 15 = 20t — 512, Ilicaa copomeHHEA OTPHMAEMO
pisaaHHA 12 — 41 + 3 = 0, poas'aAzaBImIN AKe 3HAEMO KOpEeHI: t, = 1,
t, = 3.

ObHnaBa KopeH] € poaB’'A3KoM 3agavi, ocKiNEKH Ha BHcoTi 15 M Tino Ovae
ABiYi: CIIOYATKY ILf 4ac pyxy Bropy (me eiadyaersca depea 1 c), a sapy-
re — mij Jac nagiHe#A (e BladyaeThCcA depea 3 c).

Bidnosids: 1 ¢, 3 c.

m 0 9-it roguHl pasky 3 Dazosoro Tabopy B CXIJIHOMY HANDAMKY

© BHPYINWIA rpyna TYpHETIB 3i meuakicTio 5 kM /roj. Yepea roguny a Toro
+ camMoro Tabopy 3l meHAKicTIO 4 KM,/ ol BHPVIIKIIA iHINA IpyIa TVPHCTIR,

aj71¢ B NIBHIYHOMY HanpaMiry. O KOTpIH roJHH]l BIACTAHL ML rpynaM#
. TypHeTiB Oyne 17 km?

B

17
4t

= M 5t -

Man. 43.1

Posza'azaunA. Sa nepmly roanHy nepiia rpylna TYPHCTIE MOAOJIAE D KM:
OM = 5 (man. 43.1). Hdani pyxarumyThea odbuael rpynu. Hexal Blacrass
17 kM Mk rpynamu Oyje depea [ roiMH NicJaA NOYATKEY PYXY Apyroi rpy-
nu. Toal 3a ueil uac nepua rpyna nofgosae af KM, a apyvra — 4f kM,
OB = 41. ¥Ycworo nepma rpyna mnogojae Bierank OA = OM + MA =
= D + bt (xm).

Iz AAORB, 3a teopemow Iliharopa, AB? = OA? + OB?, Maemo piBHAHHA:
(5 + 51) + (41)? = 172,

tobro 4112 + 50t — 264 = 0.

Bpaxoeywoun, mo ¢ > 0, orpumaemo t = 2 (rong).

Orxe, BigcTadb 17 KM MixK rpynaMu TypucTiB Oyze o 12-i rogusi.
Bidnosidv: o 12-it rogusHi.

118 - O




i

KeadpammHi piBHAHHA

O

S s MpuknagHi 3agavl BUHUKNKW AK pe3ynsTaTt QIANnsHOCTI Nio-
’_.{5. e p},j”-_“}_ s auHn, x p_l:ra_a'ﬂayfmm yXe MpOTATOM Kinbkox mmqmim.
. = : HainasHiwi BigoMi HaMm NUCBMOBI NaM'ATKM, Lo MICTATL Npa-
BMNAa 3HaxooeHHA nnowy Ta ob'emie, Byno cknagedo B €runTi Ta BaBunoui npuBnuavo
4 TKUC. pokie ToMy. BnMasko 2.5 TUC. poKIB TOMY rpexku NeperHAn reoMeTpuYHi 3HaHHA
ETMNTSAH Ta BaBUNOHSAH | NoYani po3sMBaTH TEOpPETUYHY (YHUCTY) MaTeMaTuky.

Takox ¥y AaBHI Yack MartemMaTiiki BUKOPWUCTOBYBANK maremarvyHi moaeni, sokpema | nig
Yyac reoMeTpudHUX Nnobynos (MeToa nogibHocTi diryp).

Cy4yacHe NOHATTA MaremMaTtMyHol Mogeni AK ONKe OesKoro peansHoro npouecy mo-
BOK MaTeMaTHUKW CTano BUKOPWCTOBYBATUCA B cepenuHl XX cT. v 38'A3KY 3 POIBUTKOM Ki-
GepHemuKku — Hayki Npo 3aransHi 3akodu gobyeanHs, 3bepiranHa, nepegaeaqHHA 1a ob-
pobku iHdopMmauil. A poagin cyyacHol MaremaTviM, WO BUBYAE MaTteMmaTtuyHe Moaenio-
BaHHA peanbHWX NPOUeciB, HaBiTh BUOKDEMWUNK B OKPEeMY Hayky — NpuxknadHy mamema-
MUKy.

JHaYHMA BHECOK Yy POIBUTOK NpUKNaaHol MaTeMaTvkd 3pobunu Hawi BuaaTHi semns-
ki — martematukn M., Kpasuyk Ta M. B. OcTporpafcskni.

Posautok kiGepHeTukn 8 Ykpaidi noe'asywoTe 3 iM'AM akanemika Biktopa Muxainoew-
ya MMywKoBa — BUAATHOID YKPalHCHLKOMN MaremaTtika, AoKTopa ianko-MaTeMaTUYHMX Hayk,
npochecopa. ¥ 1953 p. BiH oyonue nabopartopio obyucNoBanbHOI TEXHIKKM IHCTUTYTY Marte-
matukn AH YPCP cras Tl MO3KOBMM | eHepreTUHHMM UueHTpoMm. Ha Basi ujel naBopatopil
y 1957 p. 6yno cteopexdo OBuMcnioBansHAA LEHTD, a B 1962 p. — IHCTUTYT KibepHeTukn AH
YPCP, axmia i odonue B.M. Mywxos. NNaGopartopis sigoma tim, Wwo B 1951 p. vy HiA Gyno
cTeOpeHO nepwy 8 Eapasii Many enekTpoHHy NiYuneHy mMawwuHy, a exe 8 ObuncniosansHo-
My UeHTpi 3apepwexo poboTy WoQo cTBOpeHHA nepluol B Ykpaldi Benwkol enekTpoHHo-
oBuncniosaneHol MawuHKn «Kuie». CoorogHi IHCTUTYT kKibepHeTvkn HAH Yipainn mae im's
CBOM Neplioro oMinbHWKa — B.M. Mywxosa, Ta €, 3okpema, pospobHUKOM NpUKNagHAx
iHbopMaLliAMMX TexXHONOMA ANA PO3B'AIYBAHHA HaranbHWX NPaKTUYHKX 3a0ad, WO BUHWKS-
0Th Nig Yac MOOenNoBaHHA EKOHOMIYHMX Npouecia, NpoekTysanHA ob ekTia TennoeHepreT-
KM, pO38'A3yBaHHA npoBinem exonoril Ta 3axucTy AoBKINNS.

Gy

i MNoscHITE, AK pO3B'A3aH0 3a0adi ¥ npuknagax 1-5.
[

g Fosb axims 3agaui ma ukonaime bnpabu

43.1. OnHe 3 ABOX HATYPAJNLHHX YHCEJ HA D MeHINe Bifx immoro. 3uaii-
AiThL Il YMena, AKIe 1x godyrok goplieHioe 204.

43.2. JlobyToK ABOX HaTypanbHHX uHcesn jgopieHioe 180, 3raiiaite 1l umnc-
na, AKIO ojJHe 3 HuX Ha 3 Gineme 3a iHe.

43.3. 3HaiiniTe nepHMeTp NPAMOKYTHHKA, HAKII0 #@oro nJjgoma JAopiB-
aoe 108 em®, a ogHa 31 cTopin Ha 3 cM Oinema 3a iHOIY.

43.4. [linaKy NpAMOKYTHoI (hopMH, ofxHa 3i cropiH aAkol Ha 10 m Oinsma
3a 1HmMy, Tpeba obropoJUTH NapKaHOM. JHAHIAITH JOBXMHHY IapKaHa,
AKINO MJIoma TaaeKkn 375 M2,

43.5. CyMa nBOX cyclJHIX CTODIH NPAMOKYTHHEKA — 17 eMm, a Horo njoma -
70 em2, 3HalifgiTh CTOPOHH NPAMOKVTHHEKA.

El 43.6. Ogun 3 KaTeTie NPAMOKYTHOrO TPHEYTHHEA Ha T M MeHIIMil

Bif immoro. 3HaAiTE NepHMeTp TPHKYTHHEKA, AKIO iforo rinmorenyaa
JopisHe 13 oM.
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4:34.7. 3HANAITE IJIOMIY NPAMOKYTHHEKA, AKII0 CyMa JBOX HOI0 HenapaJelb-
HHUX cTOpiH nopieHioe 14 cM, a plaro”Hanas gopieHwoe 10 cm.

43.8. JlobyToK ABOX NMOCHIJOBHHX HATYPAJLHHX 4YHcea Ha 181 OLnsmmi 3a
IX cyMy. SHAHAITE Il 4Hca.

43.9. [ITmarox ckna Mae ropMmy KBagpaTta. Konn Big Hehoro Bigpisann cMmy-
#Kky 30 em saBmupmIkH, doro miaoma crana jgopiesamoeBate 2800 em=.
SHANAITE MOYATKOBL poaMipH IMIMATKA CHKJA.

43.10.

43.11.

445.1=.

43.13.

43.14.

43.15.

43.17.

43.18.

43.19.

43.20.

43.21.

120

[Inoma npaMokyTHOro auera danepn aopisxoe 300 gm2, Horo poa-
pizaiau Ha JBl YACTHHH, OJHA 3 AKHX — KBAJIPAT, 4 lHIIA — NPAMO-
HYTHHE., 3HAHAITE CTOPOHY KBAJpaTa, AKII0 CTOPOHA O/IEpPXKAHOIO
NPAMOKYTHHKA, [0 He € CTOPOHOW KBajpaTa, AOPIBHIOE O AM.

JHAWHAITE TPH NDOCHAIIOBHUX IIAMX YHCa, AKIO NOTPOEHHUH KBAJpaT
MEHIIOro 3 HUX Ha 242 6lasIME 38 cyMy KBAJIPaTIB JABOX 1HIIHX.

JHAHOITE TPH NOCHIAOBHMUX IIIHX YHCIA, AKIQ KBajApaTr OLABIIOroO
3 HUX Ha 970 MeHmIHMHA Bl MOABOEHOI CYMH KBAJIPATIB JBOX 1HIIHX.

Cvyma KyOiB OBOX HATVDAJBHHX 4YHce]l HopieHwe 468. 3HaigiTs mi
yHCcJa, AKI 1X cyMa gopieHioe 12.

JEBl gopory nepeTHHAKTLCH N1 npaMHM KyToMm. Big nepexpeersa jgo-
pir ofHOYACHO PYIIHIH ABA BeJIOCHNEAHCTH, OAHH Y CXigHOMY HAa-
NpAMKY, Apyruii — y mieHiuHomy. lIemakicrs nepmoro Oyiaa Ha
4 Em/rog OLABIIOK 332 MBHAKiICTE aApyroro. HYepea 2 roj BiAcCTAHB

Ml HEMH cTaHoBuaa 40 kM. dAxow ODyiaa MIBHAKICTE KOMHOIO 3 Be-
nocHneaucTie?

[lepuMeTp NpaMOKYTHHEA A0piBHIOE 44 ¢M, a cyMa ILION] KBaJApaTiB,
noby/0oBaHUX HA CYCifAHIX cTopoHaX, AopiBHIoE 244 cm”. 3HaiigiTh
CTOPOHH NPAMOKYTHHKA.

43.16. Dororaprry poamipom 10x 15 (y eMm) noMieTHaH B pAMKY CTa-
Joi mmpuHY, naoma Axoi 204 cm®. Buanaute IHPHHY paMKH.
Ha zemensHIA AlnAHI] DPAMOKYTHOIL (pOpMH 31 cTopoHAMHE B M 1 6 M
Tpeba posMICTHTH TPAMOKYTHY KaAyMmOy maomem 15 m? tar, mob
HABKOJIO KJAYyMOH BOPHTYA A0 MeX ALJAHKH YTBOPHJACH JOpPlXKA
cTanol MKUpHHEN. Braradre, AKY IIMPHHY MaTHME 1A JOpiXKA.

Ha maxosoMmy TypHipl Oyao sirpano 45 naprii. KoxaHnil 3 yaacHH-
KiB 3IirpaB 3 KOHHM N0 ofHOMY pasy. CKIJBKH maxicTiB V3AI0
V4acTh V TYpPHIpi?

Ho Piapea Bei wienn poauHH [lerpenkir migroryeaian ogHe OJHOMY
NoJAPYHKH TA MOKJAaNH IX nig anuaky. Ckinekn ocid v ponguni Ile-
TpeHKIB, AKIO IO ANTHHEKOKW BHABHIOocA 20 nmomapyHKIB?

Bucora h (v M), Ha akiii vepea ! ¢ onMHUTECA M'AY, KOTpHI i gKH-
HYJIH BEPTHKAJRHO Bropy, obuncaoerscs aa opmynowo h = vt — 512,
ne v, — nodaTkoBa mBHAKIeTs (v M/c). Ilicna yaapy dyrdonicra M'ay
[oJieTiE BEPTHKAJNLHO Bropy 1 depea 1 ¢ onuHueca Ha BHcoTl 10 M.
Yepea akuit uac m'aqu Gyae Ha Bucori 10,8 M?

dryrdoaicT, apict Axoro 1,8 M, nigbneae M'A4 ronoeorw, 1 yepea 0,4 c
M'AY ONMHAETECA Ha Bucori 3,8 m. Yepea axuil yac m'au Oyae Ha
Bucori 4,25 m?

O
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43.22, CuraasHa paKeTa, AKY BHIYCTHAH BEePTHKAJLHO Bropy, depes 2 c

onuHEUIacA Ha BHcoTl 40 m. Yepez axnii yac BoHa Oyiae Ha BHCOTI
44.2 m?

43.23. lIna npoMuBaHHA TpyD aason npuabap 6 airpie kucaoTH. YacTHHY
KHCJOTH BHKODHCTAJIH, A& BMICT NMOCYAHHH 3 KHCJOTOK JOMNOBHHJIH
0 MoYaTKoBOro od’'eMmy Bogow. IHIMHM pasom 13 i€l NOCYAHHHA BHKO-
PHCTAJH TAKY caMy KIIbKICTE cyMimi, AK KHCJIOTH MepIIioro pasy,
a TIOCYMHY 3HOB JOJHJIH BOJOI JIO MOYATKOBOTO ob’emy. Ilicna nwo-
ro 4HCTOl KHCJAOTH B MOCYAHHL CTAl0 BTPHYI MeHIIe, HIXX BOJH.
CKiNBKH JiTpiE KHCJIOTH BHKOPHCTANH Neplnoro paay?

@ Bnpatu grs nobmopenns

43.24. 38aiiTh KopeHl piBHAHHSA:

1)3x2-12=0: 2) 52 -9x =0;

3)3x2 +10x +3 =0 4)x2 +4x+4=0.
43.25. Poar’'axiTe piBHAHHA:

1)(x+2)P =5x+T; Elixﬂ—x—5={].

43.26. [Ina AxkuX 3HaYeHL @ piBHAHHA ax® + 6x — 4 = 0 Mae AUIDe OIHH KO-
piEB?

Kummeba mamemamuka

43.27. 3a napnmmu onosHoro yvopapiaiEHA cTaTHCTHEH KHiBchkol ofOnacTi,
cradoMm Ha 1 aucronmamza 2019 pory B Knieckkiil obOnacTi (0e3 ypaxy-
paHHA Knera) nmocrifino npoxueano 1 772 353 ocobu. A 3a JaHMMH
l'onosHOro vopasiaiHHA cTaTHCTHKH B M. Kuesi, v cronuml Yrpalan

Ha IO caMy JAaTy noctiidHo npoxknsano 2 922 794 ocobn. Crinskn
BIACOTKLIEB CTAHOBHTE HaceneHHA KHesa Bij 3aranbHOl KiIBKOCT] HA-
cenedHa Kulpckkol obnacTi, BEAKYAKYH cTOoAMHIKW YKpalau?! Pe-

3VJLTAT OKPYIAITE 3 TOYHICTIO JI0 COTHX BlJCOTHA.

O Likabi 3agavi — noemipkyia ograue

43.28. [lopeniTs, mio 3 OVAB-AKHX CTa HATYPAINBHHX YHCEJ MOMHa BHOpaTH
KinbEA (MOMRINEBO, H OJIHe), cyMa AKHX JAlnuTaMerbea Ha 100.
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AOMALLUHS CAMOCTIMHA POBOTA N2 q (8 40-43)

saadanus 1-12 mawms no womupu eapianmu aidnosideii (A-1I"), ceped
AKux auwie oduHn € npasuavHum. OGepimev npasuisHuil sapianm sidnosidi.

11.

12,

122

1. ¥YramiTe pIBHAHHA, 1[0 € KBAJPATHHM,

A.x3+x2 _x=0 B.2x2 —-3x+T7=0
1

B'IE+_E=5 Iéx-5=0
X

Axmo gucKpHMiHAHT KBAJAPATHOTO PIBHAHHA JopiBHIOE 15, TO KBa-
npaTHe pPIBHAHHA...

A. He mae wopeHiB b. Mae oguH KOpiHE

B. Mae asa piaHux KopeHi I'. Mae Geaniu KopeHIB

Hexaii x, i x, — xopeni pisaaana x* + x -5 = 0, roai

A x +x, =1 xx, =-b B. x; + x5 =-1; x,x, = b

B.x;y +x, =1 xx, =9 L.x, +xy = -1 xx, = -0

4. VraxiTh KopeHi pieaaana 5x2 —4x = 0.

A. 0; 1,25 B. 0; 0,8 B. 0; -0,8 I'.0,8
Poar’amxire pieaanaa 3x% —10x + 3 = 0.

A. %; 3 B. -%; -3 B.1: 9 I'. Kopenie HeMae

IInoma npaMoKVTHHEKA JopieHIoe 168 cM2, a ogHa 3 Horo cTopiH Ha
2 CM MeHIIIa BlJ 1HIOl. SHAHAITE MEHIIYV CTOPOHY NPAMOKYVTHHEA.
A . l4d cm B. 13 cm B. 12 cm I'. 11 cm

7. IIna AKoro 3HAYeHHA a 4Hcao 2 Oyiae KopeHeM pPIBHAHHA
ax® + 4x — 20 = 07

A, -3 B. 3 B. 7 I. =7
Poap’axkirs piBrasHa (x + 2)° = 4x + 5.
A -1; 1 B. 1 B.2++5;2-+/56  T. Kopenis nemae

Ilano TpH nNocaiOBHHX HaTVpanaesHHX 4nciaa. llorpoermH kBagpar
MeHIIoro 3 HUX Ha 20 OlnbmIMH 3a cyMV KBAIpPATIE JABOX IHIIHX.

SHAHIITE MEHIIEe 3 JaHHX YHCeN.

A.H B. 11 B. 12 I. 13
10. Poae'sisiTes piBHAHHSA {J::-: — 3N2x% +3x—-5) = 0.
A, -2.5:1: 9 B.-2.b6:1: 3 B.1: 3 re. 158

Hexaitl x, i x, — kopeni pieuannsa 2x® —3x — 7 = 0. He poas'aaywoun
pPIBHAHHA, 3HAHAITE 3HAYEHHSA BHpPAa3y .ri? + :r%.

A. 9.25 b. —4.75 B. 23 I'. 3HaHT™TH HEMOMEJIHBO

Ilin wac pimosol averpiui Oyvio apificHeHo 36 moTHcKiB pVKH, NpHYO0-
MY BCli VYACHHKH NOTHCJIH PVKY onHe ogHOoMY. CKinbkH ocid vaano
V4ACTE YV A1N0BiH ayverpiui?

A .8 B. 9 B. 10 I'. 18
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Y aaedanni 13 nompiGno ecmanosumu sidnosidnicms Mix iHgopma-
yiew, no3HaveHow yugpamu ma oyxsamu. Odua eidnosidsy zaiiea.

(=]

F“EI?-"

T

=

o

11.

13. ¥cravoBiTeE BinnoBinHicTE Mid piBEHAHHAM (1-3) Ta Horo Kope-

meM (A-T).
Pisnanua Kopeni pienavHa
1. (x +2)(x—4)=-8 A -1:2
2. 2x-1D2x+1)=3x%+x+1 b. 0; 2
B. 1; 2
e 4x -2 1
4 3 I.15:2

SABAAHHA AAA MEPEBIPKKH 3HAHb AQO 88 40—-43

1. fIxi 3 piBHAHL € KBAADATHHMH:

1)x2 -4x+ T =0; E}IE+1=19;
x

3)x2-15=0; 4)Tx-13 = 2x + 37

CKLILKH pIZHHX KOpPeHIB MA€ KBaApaTHe PIBHAHHA, AKIIO HOI'O IHC-
KPpHMIHAHT NOpPIBHIOE:

1) 9; 2) 0: 3) —16; 4) 237

3HaiifiTe eyMy i mobyTox KopeHiB piBHaHHA X% + 2x - 17 = 0.

4. Poar'amxiTh HENIOBHe KBAJIPATHE PIBHAHHA:

1) 2x2 —18 = 0; 2) 3x? —4x = 0.
Poar amiTe piBHAHHA!
1)2x2 -5x+2=0; 2) x2 —Bx+9=0.

Onea 31 cTOpPIH NPAMOKVTHHMKA HA 4 c¢M Oiablna 3a iHIIY, 4 [JI0ILA
NpAMOKYTHHKA JopisHioe 192 em?®. 3uaiigite fforo nepumerp,

7. Poar’ s:xiTh piBHAHHA:

1)(x +1)2 = 4x — b; 2}%x3—x—3=ﬂ.

SHAIJITE TPH NOCHINOBHHX HATVPAILHHX 4YHCIAa, AKII0O KBajapaT
Olnbmoro 3 HEX Ha 140 MeHIIHHA BiJ CYMH KBAJAPATIB ABOX 1HIIIHX.

9. Poas'axiTh piBHAHHA {'J; —2Nx?* +3x—-4) =0,

Hodamkosi aadavi

10. Yuena x, i x, € KOpeHAMH pDiBHAHHA x2 -~ 5x - 3 = 0. He poar’sa-
3VIOUH pIBHAHHA, 3HAHTITH 3JHAYEeHHA BHPA3V:

1 1
8 s ol 2}::13+.1r:2.

o
Ha nepmocTti mroan 3 dackerbony Oynao airpaso 28 maTuiB, mpH40-
MY KOMHA KOMAHJA 31irpaja 3 KOMHOI Ho ogHOoMY MaTuy. URiNBKH

KoMaH[ Opano v4uacTh V nNepmocTi mroan 3 backerbony?

3



TEMA 9

BIMMPABHU AANAd MOBTOPEHHA TEMWA 9
Ho § 40

1. llepenuumiiTk pIBHAHHA B 30IIHT 1 NMIAKPECIIThH OJHIEH PHCKOO
HOTO Hnepiuuil Koe(lmleHT, ABOMA — JAPYrHHA 1 ¢XBHJIBKOIO* BLIBHHH
yaeH (3a moTpebm aponminiTk KoedimierToMm uucnao 1) 3a apaskom:
ax*+tbx +e=0, 2x* _1x + 5= 0:

1)7x2-3x+5=0: 2)-2x2 +x-4=10; 3)3x+x2-T7=0:

4) 3x2 = O 5) 2x2 -7 =0 6) 2x + 5x% = 0.
@ 2. Poap’axire piBHAHHA:

1) 1,8x2 = 0; 2)2x2 -32 =0 3) 5x2 - Tx=0;

4) —x* -9 =0 5}%I2+3:=ﬂ; 6) 3x* —15 = 0.

E 3. Yn € uncao 1 —+/2 kopenem piBaanna x2 — 2x — 1 = 07
4. Poap'aAxiThH PIBHAHHA:
x2+x x-1 bHx+4 2x2 -3x x+4 x+16
+ = ; 2) + = :
2 3 6 4 2 8
d. lopxuBa npaMoKyYTHHEKA v 1,5 pasa Dinema 3a NIMpHHY. SHAHTITE
NepHMETp NPAMOKYTHHKA, AKIo foro mnoma 54 em?,

1)

6. [lna AKNX 3HAYEHL @ YHCIO0 3 € KOpeHeM piBHAHHA:
ax? —Tx +(a®? +21)=0; 2)x2 +(a*-4)x—-9=07
7. llna AKMX 3HAaYeHL @ PIBHAHHA:
1) x2 — (4a — 5)x = 0 Mae TiNBLKH OOWH KOPIHB;
2) a’x® — a = 0 mae gBa xopeni?

Ho § 41

8. 3raiiniTes JHCKPHMIHAHT KBaJIDATHOTO PIBHAHHA TA BH3HAYTE KlNb-
KICTh HOT'O KOpeHIB:

1) x2 +2x—4 =0 2)3x2 - 2x+3=0;
Nx?-2x+1=0; HT7x* +x-1=0,.
EI 9. Poss'amxiTe piBHAHHA:
DNx2+7x-8=0; 2)16x% -8x +1 = 0;
3)2x%2 —x -3 = 0; 4) x* +3x-10 = 0;
5)x° +4x+ 7 =0 6)2x% +5x-3 =0,
10. Poap'a#iTh pIBHAHHA:
) x2=6x-T: 2) x2 + Tx =-12:
3)10x = 26x2 + 1; 4) 2 — 9x = Hx°,
_]_fl 1!’.. Poae’axiTs piBHAHHA rpadiyHO, A NOTIM NEepeBIpTe PO3B'A30K aHAa-
NITHYHO:
1) x¢ =3 —2x:

2) x2 = 0,5x + 3.
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.
12. Poar’amxiTs pIBHAHHA:

1) 8(x — 2) = (3x + 2)(x — 2); E}%xﬂ—ﬂx—?':ﬂ;
3}.1:2+-Jr2-.r—12={]; -:uﬂ.ra—ﬂ.r—ﬁ:ﬂ_
E 13. [lna Aaxoro aHadeHHHA m PIEHAHHA Mae JIHIIE OJHH KODIHE:
1) x2 + 2mx + m = O; 2ymx® —4x+2 =07

14. JoweniTs, mo ana Ovab-Akoro a pisaaHHEA 2x° + ax — 3 = 0 mae aBa
PI3HMX KOpEeHI.

15. Poar’amxiTs piBHAHHA BigHOCHO X

1) x2 — x(3 — 2a) — 6a = 0; 2)a?x? —Zax+2 =0,
16. 3naiaiTh KopeH1 pIBHAHHA:
1) |x2 + 5x - 8| = 3; 2}]1’3—5x+1|—4‘=
4 4 (1
3) x2+x+ - + 0} 4 —3]{.1?21-2:]:{]'
) *x—2 x-2 ) hﬁ
Ho § 42
@ 17. 3HaliniTs cyMy Ta JOOYTOK KOpeHIB pIBHAHHA:
1) x2 +17x + 60 = 0; 2)x*-12=0
3) 2x2 —Hx+3 =0 4) —x? —4x +5=0.

18. He euxopucroBywoum (GopMyJy KOpPEHIE KBAJAPATHOrO PIBHAHHA,
SHAWIITE APYIrHHd KOplHE, AKINO BiNOMO NepITH:
1]1'2—'?’:+1[i={},1:1=5; E}I2+EI—IE={]‘.11=—E.

EI 19. Pizunusa xopenie keBajgparsoro pieassEs x® +2x+q =0 popis-
Hioe 6. 3HANNITL 1 KopeHl Ta KoedillieHT 4.

20. Hoseaits, mo piBHAHHSA 3x2 + bx — 7 = 0 ana Gyab-AKoro aHauenus b
MAaE OJHH A0AATHHH i oauH Bif'eMHHIH KOpiHL.

21. Bigsomenns gopesis pisaasas x2 —(p? —1)x + 54 = 0 aopisawe 2 : 3.
JHAUITE p TA KOpeH] piBHAHHA,

22. OamH 3 KopeHiB piBHAHHA Hx® — 6x + ¢ = () yasivi Glasmmit 3a IHIIHHA.
SHaAUIITE €.

D 23. Cyma gBajpaTis KopeHiB piBHAHHA 3x° + bx — 12 = 0 gopisaOE 33.
SHanaiTeL b.

. Ina AxUX 3HAYEHBL @ cyMa KopeHiB pieEaEHa ¥ —2ax +(2a -1)=0
IOpiBHIOE cYMI1 KBAJAPATIB iioro KopeHiB?

25. Craangits KBaJpaTHe PiBHAHHA, KODeH1 AKOTo BABIYI MeHIII Bij Bifmo-
BigEHUX KopeHiB pisusEHa 5x? —16x + 4 = 0.

Mo § 43

@ 26. Ilepumerp npaMoryTHuKa gopieHwe 30 cm, a foro ngoma -
54 em®, 3HaligiTs CTOPOHM NPAMOKYTHHKA,
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&

i."il 27. 3ualiniTs TpPH NOCHiNOBHHX NIiJAHX 4YHCIA, CYMAa KBAJDATIE AKHX

28.

29.

nopisHIoE 302.

JHAHAITE N'ATE MOCHAIAOBHHX NIIAWX 4YHCe], AKIO BifjoMo, 0 CyMAa
KBAJIPATIE TPLOX NepIIHNX YHCe) NOPIBHIOE CYM1 KBAJPATIE IBOX OCTAH-
HIX.

Oauye 3 KareTie NPAMOKYTHOrNO TPUKYTHHMEA Ha 2 oM MeHmuil Big ia-
niore, a4 MNepuMeTp TPHKYTHHKA AopleHioe 24 cMm. dHANAITE Moy
TPUKYTHHKA.

EI 30. ¥ uemnionari Vepainu a ¢pyrbony Gyno sirpaso 240 maruis. Crins-

31.

126

KM KOMAaHJ V3]0 YYacTh Y YeMnioHaTi, AKI0 Beci KomaHam sirpaan
OIHA 3 OJQHOIO MO ABA MaT4i?

JIHo AmMKAa — NpPAMOKYTHMK, IIHPHHA AKoro B 1,0 paza MeHIna Bij
noe:xuHEA. Bucora amuka 0.4 M. 3safiaiTs ob’eM AmmKa, AKIO BiOO-
MO, 10 miaonga ioro aHa Ha 0,66 m? menma sig cymm niom yeix 6iu-
HUX CTIHOK,

BinxpuTty Kopobry ob’emom 10 500 cv® BuroToBHIH 3 apKVvIIa KapTOHY
NpAMOKYTHOL hopMH, NOBXHHA AKOT0 BABIY] DijbIDa 3a IIHPHHY, BHpI-
3aBIOH 3 KVTIB ApKVIIA KBaJIpaTH 31 CTOPOHOK D CM. SHAHIITH MOYAT-
KOBl po3aMipH apKyIia.




KeadpammHi piBHAHHA

Toaobre § memi O

KBALOPATHI PIBHAHHA

Keadpamuum  pieHARHAM HA3HBAKTLE  PIBHAHHSA BHTAALY
ax? + bx 4+ ¢ =0, ne x — aminHa, a, b 1 ¢ — neaki uncna, npudomy a = 0.
Yucna a, b 1 ¢ HasauBaWTE KoediyicHmamy Keadpamnozo PIGHAHKA,

YUncao a HasHBawOTL nepuwum xoediyienmom, 9uciao b = apyrum xoedi-
IEHTOM, YHCJO ¢ — SLABHUM YAEHOM.

Axmo y keagpaTHOMY piBHAHHI ax® + bx + ¢ = 0 xoua b oguH 3 Koe-
thimienTie b abo ¢ AOpPIBHIOE HYIO, TO PIBHAHHA HASHBAKTL HENOSHUM

KeadpamHum pPieHAHHAM.

HENOBHE KBAOPATHE PIBHAHHA

ax2+bx+e=0,az0

PR M

Axmo
fArmo g 540 c20
b=0.¢c=0 b=, 20, AL
’ ’ o MAEMO:
REACMO. : ax® + bx =0
ax*+¢=0 il
ax* =0, ax? = —¢, 4 xiax + b) =0,
x2 =0, : ¢ x=0aboax +b6=0,
=0 eSS
a orxe, X, =0, X, = ——
a
‘E/-\. I
HArxmo —— > 0, ¢
a Axmo —— < 0,
a
c TO KOpPEHIB
a
— ¢
: [V
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®OPMYNA KOPEHIB
KBAOPATHOIO PIBHAHHA

Bupas b? — 4ac Ha3UBAKOTL JUCKPUMIHAHMOM K6apamHozo pI6HAH-
Ha ax® + bx +¢=0.

ax2+bx+ec=0,a20,b70,c%0

.

| D=1b?- 4ac ]
Axmo D > 0, .
—b++D
TO X; = 2z chmﬂﬂ=;.l, Skmo D < 0,
- e TO KOPEHIB HEMAE
3-slD ||| PR
X, = —~
2a

TEOPEMA BIETA
fArmpo x, i x, — kopeni kpagpaTHOro piHaHuAa x2 + px + ¢ =0, TO
Xt Xy =P X, X, = 4.
Arxmo x, i x, — wopeni KpagparHoro pienaHuA ax® + bx + ¢ =0, T0
Xy oy = o 4y =S
a a
TEOPEMA, OBEPHEHA OO TEOPEMMW BIETA

Teopema (o0epuena ao reopemu Biera). Axmo uwuena m i n raki, mo
m+n=—p,am-n=gqg, TO BOHH € KOPpeHAMH piBHaAnEA x~ + px + g = 0.
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MHOINOKYTHUKM.
NAOLI MHOITOKYTHMKIB

Y WM TEMI BU:

O npuragacTe NOHATTA MHOMOKYTHHEA | Roro nnowi; opmynu ans obuyuc-
NeHHs NNOLLI NPAMOKYTHWKA | KBaapara;

O planacTecH, AK oDYUCNUTY CYyMY KyTIB MHOMOKYTHUKA, NNoLly napaneno-
rpama, pomba, TPUKYTHUKA, Tpanewuil;

0 HagyuTeCH 3aCTOCOBYBATH BMBYEHI NOHATTA, BRacTUBOCTI Ta dopMmynu Oo
pO3B'A3YBAHHA 3a0ady.

§ 44. MHOroKyYTHMK | HOrO ENIeMEHTH.
Cyma KyTiB onyKnoro MHOroKyTHMKA.
MHOroKYTHHK, BIMCAHWIA Y KONO,
| MHOFOKYTHHUK, ONUCAHWA HABKONO KONa

1. MHOrokyTHUK i Horo enemenT. BUAW MHOrOKYTHMKIB

Poarnaremo ¢irypy AIAZ.AEA@,,A& zobpaxeHy Ha M&.TIHJRI-EF HHKYE,
Bona CKAAJAEThCA 3 EI,EI:,IJIE-HIB AA,, AsAs, AFA,,. A_,A XA
Boanouac BiaApisKH poaMillleHO TaK, 110 cyctgm ym.arm ai p.t:ﬂru ( !1

1 AsAg, AsA 1 AZA,, .. Agd 1 AjA,) He JleaTs HA OJIHIN npAMiN, a Hf‘fyf
CioHi (HecyMmincHI ) ﬂiﬂpisfcu Hé MAKTh CHOINBHHUX TOYOK.

Bepmman A, 1 A, — eyciani
BEepIIMHH —  HAJEeXAaTh
OfHIH CTOPOHI MHOTOKYT-
HHAKA;

BEPIINHH A; 1 A — Hecy-
EI:.EI;HI nepmm = He
HAJIEXKATE OJHIH CTOPOHI
MHOT'OKYTHHKA.

Croporn A A, 14,45, A,A,1
AyA, — cycinmi (cymimai) —
MAKTE CHOUILHY BEPIIHHY;

cropon A A, i AgA, -
HecyciaHi {um:mimﬂ::] — He

MAalThE CHOLIBHOI BEDIITHHHA.

Bigpiakn A A,

Ay, Ay o
AgA, — cTOPOHH
MHOTOKYTHHKA.

MuOroKyYTHHE

A AxdgA Agis
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O

q KiNbKICTE BEPLUMH MHOMOKYTHUKA OOPIBHIOE KINBKOCTI MO0 CTOPIH.
I = l

CyMy A0BHH yCiX CTOPiH MHOTOKYTHHEA HASHBAIOTH HOTO nepumempon.
Hajimenma KigeKicTs BepInHH (cTOpiH) V MHOTOKVTHHKAa — TPH. ¥ IIEO-
MY pasi MaeMo TPHKYTHHE. Takok oKpeMHM BHAOM MHOMOKYTHHKA € YOTH-

PHKYTHHE.

MHOTOKYVTHHE, III0 Ma€ N BepIIHH, HAZHBAIOThH
n-kymuuxkom. Ha mamonaky 44.1 soOpakeHO ceMH-

KYTHHE A A;A3A4,A:A6A .

Binpizok, skl cnojay4dae OBl HecyciiHl BepIIHHA
MHOTOKVTHHEKA, HAZHBAIOTHL JidzoHaal0 MHOTOKVT-
HnKa. Ha manwaxky 44.1 sobpaxkeHo alaroHanl MHO-
rokyrHuka A A, A.A A AA., 110 BUXOAATL 3 BEPIIN-
HH At A A, AA,AA, AA..

Man. 44.1

ﬂ'l CrinsKH giaroHaneil Mae nN-KYTHHEK?

* Posg'azanna. 3 KOXHOI BePINMHM N-KYTHHKA BHXONHTH (n — 3) miaro-
' HAJl. ¥clX BepIIHH N, a4 KOMHA JIArOHANL NOBTOPIETHCA 2 pa3H, HAIIPH-

nin —3)

knan, A, A, 1 AA,. Tomy Beix giaroHaneil y n-KyTHHRY Dyae
nin —3) -

Bidnosids:

Kyrn, cTopoHH AKHX MICTATE CTOPOHHW MHOINOKYTHHKA, HA3WMBAKIOTH
kymamu muozokymuuka. I'aruxkyrauk B, B.B.B B. mae kyru B.B\B,,
B,B,B,, B,.B.B,, B.B,B., B.B.B, (man. 44.2).

Axmo Bei KYTH MHOMOKVTHHKA MEHINI Bil pO3ropHYTOTO KVTa, TO MHO-

FrOKVTHHK HA3HBAIOTH ORYKAUM, AKINO X0o4a O OAHH KYT MHOTOKVTHHEA
OLNBEINHUH 38 PO3TOPHYTHH, TO MHOTOKYTHHEK HAZHBAIOTE HEONYKAUM.

Muororyrank B,B,B;B,B, - onykauil (man. 44.2), a MHOrOKYTHHEK
C,C.,C,C,C.C., — HeonyKaHH (Man. 44.3), oCKLIBKH KyT OpH BepmuHi C,
Olnemui 3a 180°,

C
Cy .

B
Bs ' Co  Cs

Man. 44.2 Man. 44.3

(!'\ Teopema (npo cyMy KVTIiB onveJgoro n-kyraiuka). Cyma KyTiB
ONYKJ0r0 n-kKyTHuka gopisaioe 180°%(n — 2).
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D :
Hoaedenna. Bubepemo y BHYTPILIIHIA o0JacTl MHOIO- Az Ay
KYTHHEA J0BLABHY Touky O Ta cnonyummo 11 3 yciMa Bep- A,
MIMHAMY n-KyTHHKA (Man. 44.4). Ogep:xuMO n TPUKYTHH-
KiB, cyMa Beix kyTiB Aaxux gopiedwe 180° - n. Cyma KyTiB i
3 pepiuHOK0 B Touni O gopisawe 360°, Cyma KyTtie nboro
N-KYTHHKA JOPIBHIOE CYM1 KYTIE VCIX TPHKYTHHEKIBE Dea A
KYTIB 3 BepIIHHOW B TOoull O, Tobro: :
180°n — 360° = 180°(n — 2). B Man. 44.4

m SHANTH EVYTH DII'}"'I'UI'DI'{! I HTHI‘EF'THHHH. HRIIO KOMEH 3 HHX,
NOYHHAKYH 3 APpYTroro, MEeHIII NI Hl,II nmonepejdbLord Ha 9°.

* Poss’aszanna. IIna apydHOCTI No3HAYHMO DiNLIMHE 3 KVTIE I ATHKYTHH-
- ka — 21, pemnra BignoBiguo — 22, /3, A4, /5.
1) Hexanm 21 = x, vomt £L2=x-0° Zd=x-10)°, Z4 = x - 15°,
Zb = x - 20°,
2) CyMa KVTIB ONDYKJIOro NI'ATHKYTHHKAa: 180° - (b — 2) = 180° - 3 = 540°.
3) 3a ymopow x + (x — 2°) + (x = 10°) + (x — 15°) + (x — 20°) = H40°.
SBiOKH, ¥ = 118°.
4) Orxe, 21 = 118°, 22 = 118° - 5° = 113°, 23 = 118° - 10°
Z4 = 118° - 16° = 1038°, 25 = 118° - 20° = 98°,
Bidnosids: 118°, 113°, 108°, 103°, 98°,

KEvrn OMYKJIOT0 MHOTOKYTHHKA iHOMi HABWUBAIOTE e  Ap Ag

Horo EH-HHIPIHI-HIHE Kymamiu. E}TT, E}TM].J:HHH_'E 3 EH}TT
pll]lH_'I.H KYTOM MHOM'OKVTHHEA, HAGHBAKOTL JOBHLUWLHIM

108°,

kymom muozoxymuuxa. Ha manioHry 44.5 BKyT 4 K
3 o Ay
A A K - 30BHIIIHIA KYT MHOrOKYTHHEa A A,AA A
OpH BepIIHH] A,. A
OQuesnaHO, MO KOMHHNE MHOMOKVTHHE MAaE N0 ABa
AOBHIMHIX KYTH NpPH KOMHIH BepINHHI, Man. 44.5

mm IlopecTH, Imo cyMa 30BHIIIHIX KVTIBE OVAB-AKOr0 ONVKJIOrO
* N-KYTHHKA, V3ATHX 0 OJHOMY NPH KOMKHIH BepluuHi, gopisHioe 360°.

Posze’azanna. CyMma BHYTPIIIHBOIO H 30BHIIDHBOMO KYTIBE IPH KOMHIN
BEPIINHI MHOroKyTHHEKa aopieHioe 180°. Tomy cyma Bcix BHYTpPIIIHIX
1 30BHIIMIHIX KYTIB n-KVTHHKaA gopieHoe 180° - n. OcKinIBKH cyMa BHYT-
pimHIX KyTiE gopieHoe 180°(n - 2), To cyMa 30BHIIIDHIX KYTIB JOPIBHIOE:

180°n = 180%n = 2) = 180°n - 180°n + 360° = 360°. W

2. MHOroOKYTHMK, BIMCAaHWA Y KOO

Muozoxymuurx HASHBAKTE SRUCAHUM | KONO, AKIKO Bei
HOTO BepHIMHH JexaATh HA Koxi. Hoso npu usoMy Ha3M-
BAKOTH ONUCANUM HABKOJO MHOrOKyTHHKa (Mman. 44.6). —

HaBkono MHOrOKYTHHEA He 3aBXIH MOXKHA OIMHCATH KOJO.
Axmo me MmoxHa 3podHUTH, TO IEHTPOM TAKOro KOJIa € TOYKAa
NEepPeTHHY CepeIHHHHX NepHeHIHKYJIAPIB A0 CTOPIH MHOrO-

KVTHHEKA (AK 1 Vv BHOAJAKY TPHKYTHHEA). Man. 44.6

O 131



TEMA 10

3. MHOroOKYTHUK, ONUCAHWA HABKONO Kona

M HOZOKYMHRUK HAHBAKTS ONUCANRUM HASKOAOD KOAA,
AKII0 B¢l HOro CTOPOHM JOTHKAKTHBCA O0 KoJja. hioao

NpH NIHOMY HAZHBAKTL GRUCAHLEM Y MHOTOKYTHHE
(man. 44.7).

Bnucarn kKono MoxHA He B KOKHHH MHOTOKYTHHEK. Max. 44.7
HArmo e Mmo:xHA 3podHTH, TO EHTPOM TAKOrO KOJIa € TOY-

Ka nepeTnHy OICEKTPHC BHYTPIIIHIX KYTIB MHOTOKYTHHKA
(AK 1 v BUNAJIKY TPHKYTHHEKA).

(o Axy cpirypy HaauBawTe MHorokyTHMkoM? O Lo HaaveawoTe BEpPLUWMHAMKW, KyTaMW, cTo-

U poHamu mHorokyTHuka? O Lo HaameawTe NEpUMETPOM MHOTOKYTHWKa? O HKi cTopoHW

(% |

MHOMOKYTHMKa HA3WBAKOTL CYMIKHMMMK, AKI — HECYMDKHMMKM, AKI BEPLUMHW — CYCIOHIMM,

* K — HecycigHiMu? O Lo Ha3MBaTL AlaroHaNmMo MHOMOKYTHUMKA? © AKMA MHOTOKYTHHK

i
L

Ha3WBAOTL ONYKNKMM, a AKWA — Heonyknum? O CdopmynionTe A goBeniTe TeopemMy Npo
CyMy KyTiB onyknoro n-kyTHuka. O Lo HaansawTh 30BHILLHIM KYTOM ONYKNOM MHOMOKYT-
HUKa? O AKWA MHOMOKYTHUK HA3WBaKOTL BNMCAHWUM Y KONo, a AKWA — ONWCaHUM HaBkono
Kona?

g Posb sxims 3agaui ma bukonaime npabu

EI 44.1. 1) Haasite yci pepuinHM, CTOPOHM, KYTH II'ATH- ¢
gyrauka ABCDE (man. 44.8).

2) HaaplTs aeAKy napy cyciaHix cToOpiH, HeCcyClOHIxX B b
CTOPIH.

3) HaapiTe geAKy napy cycifHIX BepIIHH, HecyClaHIX A

BepIIHNH. E
4) Y € neil n’ATHKVTHHE OOVKJIHM? Man. 44,8

14.2. Hakpecairs onykaud mecTHKYTHUE ABCDEF, danu-
IIiTE yci HOro BepIIMHM, CTOPOHH H KYTH.

44.3. HagkpecaiTe onykInd ceMHKYTHHK A AAAA-AA. Ta npoBeaiTh
YV HBOMY BCl AlaroHail, 1Mo BHXOAATL 3 BEPINHHH A..

44.4. Hakpecnaits OyAb-AKHI HEONVHK/AMI MHOMOKYTHHE, ¥ AKOMO JBA KYTH
Oinemi aa 180°,

44.5. HakpecaiTs OyAb-AKHH HEONYHJIHH II'ATHKYVTHHK.

44.6. 3uaialTs HA ManoHEKax 44.9-44.12 snucaHl Ta onEcaHl MHOMOKYTHHKH.

. Q
Man. 44.9 Man. 44.10 Man. 44.11 Man. 44.12
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44.7. HaxpecniTs KoJ0 Ta BOHINITE V HBOINO IIATHKYTHHE.
44 8. HaxpecJiTs K0JIO TA BOIHIIITE ¥V HLOT0 DVAL-AKHH MHOTOKYTHHE.
44.9. HaxpechiTs K0J0 TA ONHIIITE HABKOJI0 HLONO OVIL-AKHN MHOMOKVTHHEK.

44.10.

44.12.
44.13.

44.14.
44.15.

44.16.

44.17.
44.18.

44 .20,

44.21.

44 .z

v e

44.23.

44 .24.

44.26.

44.27.

HakpecniTs K010 Ta ONUINITE HABKOJO HLOTO INECTHKYTHUK,

44.11. O6uncniTsk CYMY KVYTIB ONVKJOI0 N-KVTHHKA, AKILO:

1) n=12; 2) n = 18.
O04HCeniTE CYMY KVTIB ONVEJIOrO N-KVTHHKA, AKIILO:
V=T 2)n = 22.

B onykaomMy meR’aTHKYTHHKY Bel KVTH Mix cobowo pieHi. 3HaiigiTe
i KyTH.
B onyrnoMy lecTHEYTHUKY Bei KyTH Mixk cobowo pieni. 3naiigiTe Ix.

(¥eno.) Un moxxaa nobyaveaTH ONyKIAMH NATHKVTHHE, Vel KVTH
AKOro Mik coborw pieal? Bianopiabs NOACHITS.

(¥eno.) HoTHpH KVTH OJHOrO ONVEKJIOro NMATHKVTHHEKA BiAMNOBIAHO
NOPIBHIOIOTE YOTHPEOM KVTAM JAPVIoro olyvEJIOro I'ATHKVTHHEA. Un

PiBHI Mi* co00M0 IXHI M'ATI KYTHY!
U moxe HAIIMEHITHII KYT ONVKJION0 I ATHKYVTHHKA JopieHoBatH 110°7
Yu moxe Halblosmmil KyT ONVEAONO MIeCTHKYTHHEA Jopisgiosati 115°7

44.19. Buanaute KYTH ONYKJIOro MECTHKYTHHKA, AKINO IXHI rpa-
AyCcHI MipH BifHOCATECA AK 3 : 4 : 20 : 20 :6 : T.

JHAHIITE KYTH ONYKJIOro N ATHKYTHHKA, AKIO KOMXeH 3 HHX,
NOYMHAKYH 3 Apyroro, dinesmmi 3a nonepegHiin #a 10°,

Un icHYEe OODYKJIHH MHOIMOKYTHHK, V AKOr0 CyMa KVTIB JOpPIBHIOE:
1) 1080°; 2) 2100°? dxmo Tak, To 3HANAITE, CKIIBKH B HROI'O CTOPIH
1 CKIABKH JiaroHaleH.

Un icHVe OoODYKJIHH MHOTOKYTHHEK, CYMa KYTIB AKOro JopiBHIOE:
1) 2500°; 2) 1260°? fxmo Tak, To 3HANAITE, CKLIBKH B HEOTO Bep-
IHH 1 CKIIBKH J1ATOHAJEH.

Koxen i3z 30BHIMHIX KVTIiE MHOMOKYVTHHEKA popisHioe 30° 3Haiinite
KiABKICTE HOro CTOPIH.

¥ei zoBHImMHI KYyTH MHOrOKyTHHUKA — npami. Buanaure sua uworo
MHOIMOKYTHHKA.

44.25. YUn icHye MHOTOKYTHHEK, Y AKOr0o KIJBKICTE AlaroHajei
NOpiBHIOE KinbKOCTi cTOpin?

Cyma BHYTPIIDHIX KYTIE MHOTOKYTHHKA E O pasle DlJbIIa 3a CyMy
HOT0 30BHIIIHIX KYTIB, V3ATHX M0 OJHOMY HPH KOMHIH BepIIHHI.
CKIIBKH BepUIMH V MHOIOKYTHHEKA?

JHAHJITE KiMBKICTE CTOPIH ONYKJOre MHOTOKVTHHEKA, AKIIO CYMa
HOro 30BHIIMHIX KVTIB, V3ATHX [0 OJHOMY NPH KOMHIN BepmIHHi,
HA 1980° mMeHma Biji CYMH BHYTPILIIHIX KVTIB.

. B onykaomy m'aTHKVTHHRY ABCDE pepmuny B cnonydeHo piBHH-

MH Mi¥ coD010 MIAroHANAMHM 3 IBOMA IHINMHMH BepImuHaAM#B. Bigomo,
mo £ BEA = ZABDC, #ABE = 7 CBD. IlopipagaiiTe nepuMeTpH Y90TH-

pHEVTHHEKIR ABDE 1 BEDC.
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Brpabu grs nobmopenns
44.29, AK 1 BM - BucoTrn rocrpokyTHoro Tpukyranka ABC. Buropucrto-
BYIOUYM MoAldHICTE TPHKYTHHEKIB, AoeealTs, mo AK - BC = AC - BM.

i‘l'-l 44.30. Haerono Kona onHCAHO TpAlleliin, NepUMeTp AKOl JOPIBHIOE
P cm. draiaiTsh cepeHo AiHi0 niel Tpanemii.

H Tligzomyamecs go bubuenna Hoboze mamepiany

44.31. 3HaAAITE NA0LLY NPAMOKEYVTHHEA 31 CTOPOHAMH!:

1) 5emi 9 cm; 2) 2,1 am i 0,8 am;
3) Temil gam; 4) 4,1 am i 0,32 wm.
44 .32, 3HaAITE IIOIY KBAJApPaTa, CTOPOHA AKOro JAOPIBHIOE:
1) 7 em; 2) 29 mm;
3) 4,5 mm; 4) g M,

% Xummeba mamemamuxa

44.33. Tpena:xkepHEHIl MalifaHYHK, M0 Mae (GopMy NpAMOKYTHHEKA 8,0 M
3ABJOBXKH 1 3,02 M 3aBIIHPINKH, MOTPI0OHO NOKPHTH 'VMOBOIO ILJIMT-
K010, I0 Mae (hopMy KBajpaTa, AOBXHHA cTOpoHH AxKoro 20 cM.
CrinekH rpomeii Oyie BHTpaYeHO HA e, AKINO ONHA NMIHTKA KOII-

Tve D0 rpH, a BApTicTh NOJATKOBHX MATEpPIAJIB Ta VKJAJAHHA CTa-
HOBHTE 40 % Big BapTOoCTl NJIHTKH?

@ ikabi 3agaui — nomipkyii ograve

44.34. (Hauyionaavna oaimniada Bpasuaii, 1983 p.) [loseniTs, mo Bcl TOYKH
KOJIa MOKHa po30HTH Ha JABl MHOMHHH TaK, [0 Cepell BepIIHH
DVABL-AKOr0 BONHCAHOTO B KOJO NPAMOKYTHOrO TPHKYTHHEKA 3HAM-

AYTbhCH TOYKH 3 0DOX MHOMHH.

§ 45. MoxaTTA NNOWL MHOrOKYTHMKA.
Mnowa npaMoxyTHMKA

1. NoHATTA Nnowl MHOrOKYTHUKA.
OcHOBHI BNacTUBOCTI Nnow,

byas-AKMH MHOIOKYTHHE 0DMEYyeE JeAKY YACTHHY ILIO-
muHEA. [l gacTHHY NAOUIMHHA HA3WBAKTE SHYMPIUHBOK
ob6aacmwo mHozoxkymuuxka. Ha manwsry 45.1 BHYTpPIIIHKD
obnacTe MHOroKyTHHKA 3athapboeano. Byaemo posraazaru
MHOMOKYTHHE pPasoM 2 HOro BHYTPLINHBOK 00J1ACTHO.
KoxxroMY MHOMOKYTHHMHKY MOMHA NOCTABHTH ¥V BIANOBLA-
HICTh 3HAYEHHHA HOro nJaowi, BBAMKAOUHW, L0 IJIO0MHlA MHOTO-
KYTHHMKA — [Ie TA YACTHHA IJIOLIMHH, AKY 3aiiMae MHOIOKYT-  Man. 45.1
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O
HUK. [loraTTra naongl HaM BIIOMO 3 MOBCAKJAEHHOID HATTH (IL1oima KiMHATH,
Lomia ropoay, miaomla apkyima). Tako: 3 NOHATTAM IO BM 03HAHOMMH-
NHCA HA VPOKAX MATEMaTHKH B 0—0-X Kiacax.

CiopuyiaeMo ocHo8HI daacmusocmi naowi:

1) naoma KOMKHOIO MHOTOKYVTHHKA € JOJATHHM YHCIOM;

2) pieni mix cofo MHOrOKYTHHKH MawTh pirmi mmom;

3) AKINO MHOTOKYTHHE po30HTO HA KilbKaA MHOTOKYTHHKIB, TO HoOro
MJIOMIA JOPIBHIOE CYMI NJAONI IIHX MHOIOKYTHHKIB;

4) onMHEAIEI0 BHMIPIOBAHHA NJIOII € IJIOIIA KBAJAPATA 31 CTOPOHOID,
0 JOPIBHIOE OJHHHIIl BHMIPIOBAHHA MOBXKHHH (TAKHH KBAJPAT IIe
HA3HBAIOTE OJURUYHUM Keéadpamom).

Hanpuwnaja, AKINO 3a OQHHHII0 BUMIPDIOBAHHA JOBXHHH B3ATH 1 cM, TO
BIANOBIAHOKW OAMHHIEH BHMIipHOBAHHA maoll dyje nuoma KeaapaTta al
cropoHol 1 em. Takuii keagpar Mae maomy 1 em? (YHTAOTL: oduH Kead-
pamyuill canmumemp). IHMHMH OJHHHIAMY Bﬂmpmnﬂﬂﬂﬂ oy € 1 mm?,
1 o2, 1 M2, 1 kM®, Jlna oo AingHOK 3eMii BHKOPHCTOBYIOTH OJHMHHIL
pUMiploBaHHA ap i 2exkmap: 1 a = 100 2, 1 ra = 100 a = 10 000 w2,

[Lnomy dirypu npHHHATO NO3HAYATH JiTepow S.

npunnan (8 SHaAWTH MO0y MHONOKYTHHKA, 300parkeHoro
* HA MAJTIOHKY 49.2, AKIIO CTOpOHA KIITHHKH JopiBHIOE 1 cM. s ,

. Pose’aszannna. BRyTpimEa o00JacThk MHOTOKVTHHKA CKJa-
JaeThCcA 13 NICTHANIATH KIITHHOK 31 cTopoHOK 1 oM

3aBAOBKKH, IJIONIA KOMHOI 3 AKuXx — 1 em?, i uvorm- ! 7
PLOX TPHKYTHHKIB, IJIONIA KOMHOINO 3 AKHX JOPIBHIOE
NOJ0BHHL miaonl KAITHHKH. Or#e, noma girypu

' Man. 45.2

S=1ﬁ-1+4-E=13[¢:M3].

Bidnoside: 18 cm2,

2. Nnowa npaMokyTHMKa. [Nnowa keagpara

ILnomi peaknx ¢irvp Mo:xHAa 3HAXO0AMTH 3a dopmynamu. Hanpuknan,
3 NonepefHiX KJaacle HAM BigoMo (opMyaH Aad oDuMciIeHHA ILIOIIL npsA-
MOKYTHHKA, KBAJpPATA, KpPVra.

{r Teopema (npo mnomyy npamoxyraEuka). [lnoma S npamoxyrauka
31 cropoHamMu a 1 b obunciarwersca 3a opmynow S = a-b.

IlopegeHHEA Oiel TeopeMH € JOCHTh IPOMIZAKHM, O3ZHAHOMHTHCA 3 HHM
moxxHa B Hogatrry 2 (c. 200).
Armo cropoEn npAMOKYTHHKa a = 1 gm 1 b = 6 em, TO S = 10 x

x 6 =60 (cM2), a skmO @ =B Mib=+v2 M, T0 S =+/8 -2 = /16 = 4 (m2).
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H Hacaipok. Ilnmoma S keaapara 31 cTopoHOKW a O0YHCIKETHCH 34
dopmynow § = a®

Enﬂ,qpa'r i NPAMOKYTHHK MAalOTh ognakosi nnomi. Cropona
: HEE,E[I}.'E[TE ,[[EI-]JLEHIDE 6 cm, a ogHa 3i cTopiE DpAMOKYTHHEKA B 4 pa3sm
- Oinepma 3a immy. 3HaliTH NepUMeTpP NPAMOKYTHHKA.

' Poss’aszanna. Hexann S, — nnoma ksajapara, S
Ka, P — nepuMeTp NpAMOKYTHHEKA.
1) S =58 = 6% = 36 (cm?),
2) Hexaii ogHa 31 cTOpiH NPpAMOKYVTHHKA JOPiBHIOE X ¢M, TOJA1 iHIIA Hopis-
HIoE 4x cM. 3a (opMyI0W0 ILIOOI NMpAMOKVTHHEKA MAEMO pPiBHAHHA:
x-4x = 36, T00T0 4x2 = 36, apigkm x2 =9,
Bpaxoeyoun, mo x > 0, Mmaemo: x = 3. Orxe, CTOPOHH NPAMOKYTHHEA
NopiBHIOOTE 3 eM 1 4-3 = 12 (cm).
3) P=2(3 + 12) = 30 (cM).
Bidnosids: 30 cmM.

n oA HpAMORYTHH-

" Y o feuwo npo eumipioBaHHA nnoly Gyno BiAoMO reoMeTpam
A We pariien Garato TUCAYONITL TOMY.
= L Ja 2-3 TUCAYI pOoKIE A0 H. €. BABWNOHAHW BXe BMinK ob-
YWUCMIOBATH NNOL NPAMOKYTHUKA Ta Tpanewll y kBagpaTtHMx oauwHMuax. ETanoHom ob-
YMCNEeHHA Nnoly Ans Hux Bye KBaapaT ai CTOPoHOK, WO AOPIBHIOE OOMHWULI JOBKMHM.

Ona obuyuMcneHHs MNow NPAMOKYTHUEA, TPUKYTHMKE W Tpaneuwil AaBHi EMMNTAHK
4000 pokia TOMY BUKOpPWCTOBYBaANW Ti cami chopmMmynu, Lo W MK 3apas.

Y «Havanax» EBKNig He BXMBAB TEpMiH «NNoWa@a», OCKiNkKK Nia TepMiHOM adirypan»
MaB Ha yBa3i YacTUHY NNOLLKHK, WO obMexeHa 3aMKkHeHo nidiew, To6To nnowy. Eeknig
He nofaBas peaynkTar BUMIpIOBAHHA NNOLL YWCNOM, a NopIBHIOBAE NNOLL piasMx diryp
Mix coBow, BUKOPUCTORYIONH TEPMIH «piBHoBenuki». Tak, Hanpuknag, y nepluii kHMai
«Ha4an» moxHa npouddTati 3agady 16: «Mapanenorpamu, WO MICTRTLCA Ha PIBHMX
OCHOBaX | MiX TUMW CAMWMKW NapanenkHUMK, pieHosenukl. [osenite!s.

A A HWi eqeHi, EBKNIO AocnigxyBas NUTaHHA NEPeTBOPEHHA OOHUX (hiryp B iHLI, T™
piBHOBENWKI. Tak, Hanpuknaga, BiH po3r’A3aB 3afadvy npo nobynosy kBaapara, piBHOBENK-
KOro JaHOMY MHOTOKYTHHEKY.

(3L MoAcHITL, Wo Take nnowa mMHorokyTHKKA, O CdopmymioiTe OCHOBHI BNACTWBOCTI NNoLL.
U O CcopmynioiTe Teopemy Npo NNOLLY NPAMOKYTHUKE Ta Hacnigok 3 Hel.

§ Pozb sxims 3agaui ma buxonaume bnpabu

il\ 45.1. 3raigiTe N0y KBajpaTa, CTOPOHA AKOro JOPIBHIOE:

1) & cm: 2) O nmM; 3) 12 cm; 4) 8 M.
45.2. 3HaiiTE IOV KBajJApaTa, CTOPOHA AKOr0 JOPIBHIOE:

1) 2 cm; 2) 6 om; 3) 9 cm; 4) T M.
45.3. 3HaligiTe IOV NPAMOKYVTHHEA, CTOPOHH AKOT0 J0OPIBHIOKIOTH:

1) Tem1 9 em; 2) 11 nm 1 4 oM.
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45.4. 3raiglTE MIOIY NPAMOKYTHHEA, CTOPOHH AKOIO JOPIBHHIOTE:
1) B8 cm i1 6 cm;
2) 10 om 1 7 pom.

45.5. Ilnoma npaMoxkyTHHEa gopisHIOE 12 cM®, a ogHAa 3 Horo cropia -
4 cm. 3HAHAITL IHIY CTOPOHY NPAMOKYTHHKA.

45.6. OnHa 31 CTOpIH NPpAMOKVTHHEA JOpPIBHIOE o CM, A4 HOro mjoma -
20 cv?, 3HAHAITE IHIIY CTOPOHY NPAMOKVTHHKA.

45.7. (¥Yeno.) 3maiigites naomi MHOroKyTHHKiIB, 3ob0pa)eHHX Ha
ManwHKax 45.3 1 45.4, AKMO cTOPpOHA KJAITHHKH JopieHwe 1 em.

O W

Man. 45.3 Man. 45.4

45.8. 3HANAITE CTOPOHY KBAJpAaTa, IJIONIA AKOr0o JOPIBHIOE:
1) 4 em=; 2) 25 am2,
45.9. 3uaiifiTe cCTOPOHY KBAJpaTa, IJIOIA AKOrO JOpPiBHIOE:
1) 9 am?; 2) 100 cm?.
45.10. Posmipu cdyrboassoro moaa 110 m x 70 m. Binkma um MeHma 3a
reKkTap Horo naoma?
45.11. Kpanpar i npaAMOKVTHHE MAITH ONHAKOBI naomii. CTopoHa KBajapa-
Ta JopieHIOE 4 cM, a OfHA 31 CTOpPIiH NPAMOKYTHHKA — 2 cM. SHal-
AITH 1HIIY CTOPOHY NPAMOKYTHHEA.
45,12, llpaMOKYTHHK 1 KBAIPAT MAa0ThL OJHAKOBL muomi. OgHa 3i cTopiH
NPAMOKYTHHEKA nopieHioe 4 ¢M, a cropoHa keaapara — 8 cu. 3uaii-
JiTh 1HIIY CTOPOHY NPAMOKYTHHEA.
45.13. 3maligiTs nuomy NPpAMOKYTHHKA, oflHA 31 cTOpiH AKoro JopiBHIOE
12 em, a glarosans — 13 cmM.

45.14. liarosans npAMOKYTHHEKA nopieHwe 17 ¢M, a oHA 3 HOTroO CTOPIH —
8 cM. JHAHIITE TIJIOIY NPAMOKYTHHEKA.

El 45.15. 3ualiniTs IIOMY KBAJPATA, JiATOHANE AKOr0 JOPIBHIOE:
1) 8 em;
2) d oM.

45.16. 3HaiglTe IIONIY KBAaAPaTa, AlANOHAJIBL AKOTO JOPIBHIOE 41@ CM.

45.17. Ilepumerp npaMokyTHHEKa 26 cM, a ogHa 3 HOro CTOpiH HAa D CM
Olnkina 3a 1HmMY. 3HAHAITH CTOPOHY KBajJparta, II0 MAae TAKY cCAMy
MJIOINY, AK 1 NPAMOKYVTHHEK.

45.18, [IpaMoKYTHHEK 1 KBaapaT MawThL onHakopl naomi. Ilepumerp npsa-
MOKVTHHKA nopisHioe 50 cM, a oaHa 3 #oro cTopid Ha 15 oM Glasma
3a immy. 3HAHAITE CTOPOHY KBAJApDATA.
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45.19.

45.20).
45.21.

45.22,

39. BigpomenHa nmepHMeTpiB ABOX KBaJpaTiB

138

. BimHOmeHHA L1011 ABOX KBAJAPATIE JOPIBHIOE J.

fAx amiENTBCA NIOIIA NPAMOKYTHHEA, AKIIO:

1) ogay 3 Horo cTopiH 30LNBIIHTH BABIYI;

2) ogHY 3 HOro cTOpiH 3MEHIIWTH BTPHYI;

3) KOMHY 31 cTOpIH 3D1ALIIHTH B 4 pasH;

4) opay cTopoHy a3binemmTH BABiIul, a iHmy — v 5 pasis;

D) oaHY 31 cTopiH 30nemuTH v 12 pazie, a 1HUIy — 3MEHIUHTH BAaBIYl?

flx aMiEHTHCA NMIOIIa KBagpaTa, AKOIO0 KOMKHY 3 HOro CTOpPIH:
1) abinbmuTH B D pasis; 2) 3aMeHITHTH BTpH4i?

(¥erno.) Un MoxYTE IBA He pIBHHX Mix cobol KBAJApATH MATH OJHA-
KoBl maommi?

1) Y MoxyThL ABa He pIBHHX MM cobow NPpAMOKYTHHEHM MATH
ofHaKoBl nmaongi?

2) lIpa npaAMOKYTHHKH MAKTL OJHAKOBL muoml. Ym MommHaA cTBEp-
JYBATH, 110 BOHM piBHi?

d) llpa NpAMOKYTHHKH MAKTH OJHAKOBL muomii. YH MOMHA CTBEpD-
A3 YBATH, IO BOHH piBHI, AKINO OJAHA 31 CTOpPIH DepIioro
NPAMOKYTHHKA AopiBHioe cTopoHi inmoro?

. Croporu Keajapartie 15 em 1 17 em. Buamaure cTopoHy KBajpara,

NJ0MA AKOr0 AOpPiBHIOE pPIZHHMII njon nUX KBajApaTis.

. Cropoan keazpartie 8 n1m 1 6 nv. Buaragre cTopony KBajpara, ILIO-

oa AKOro JOPIBHIOE CYMI IJIOI IIMX KBAJPAaTIA.

. IIpAMOKYTHHEK, cTOpOHH AKoro 8 M 1 6,5 M, poapizaln HA KBaJIpaTH

31 cropoHol 0,5 M. CKiIBKH yTBODPHIOCA KBagparTis?

. JHANAITE NIoImy KBAAPATA, OMHCAHOIO HABKOJIO KOJAa, pajive sKo-

'O r.

SHallJiTh CTOPOHM NPAMOKYTHHMKA, AKII0 BOHM BIAHOCHATHBCH HEK
3 : 4, a naoma popieuoe 108 em?,

. SHAHJAITE NEpPHMETP NPAMOKYTHHKA, AKINO HOro IJIOoma J0PIBHIOE

24 cm?, a ogua 3i cropin v 1,5 pasa Ginsma 3a inmy.

BicekTpuca AM Kyta npamokvTHEKa ABCD noxinae cropory BC Ha
Bigpiskn BM = 3 cm 1 MC = 5 cM. 3HAHAITH NLIOIY OPAMOKYTHHEA.

Bicekrpuca BK kyra npamokvrEHKa ABCD nonminse cropony AD Ha
pigpiskn AK = Tem i KD = 5 cMm. 3HalOITE M0y NpAMOKYVTHHEKA.

. OpgHa a3l cTOpiH NpAMOKVTHHKA Ha 3 ¢M OLIBINA 3a 1HINY, a4 AIATOHANL

OPAMOKYTHHKA JopisHIoE 15 oM. 3HAHAITE ILIONHIY NPAMOKYTHHEKA.

2. OanHa 31 cTOPIH NPAMOKYTHHKA JOPIBHIOE T CM, a4 HOro AlaroHanb HA

1 cm Dinbumia 3a IHIIY CTOPOHY. SHAHITE MIOLLY NPAMOKYTHHKA.

45.33. Ha manoary 40.5 ABCD - npaMoxyT-
HUK, M — cepenuna eiaplaxka AK. Jloeenits,
moE S, pep = Sikpe

SHAHAITE BIHOIIEHHA 1XHIX NMepHMeTpiB.

mopirHoEe 3. 3HAHAITE BifHOmMEeHHA IXHIX
ILJIOIIL.
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45.36. Cyma KYTIE OHOIO ONVKJIOI0 MHOTOKYTHHEA JOPIBHIE CYMI1 KYTIB
IHIIOIO ONVKJAOr0 MHOTOKYTHHKAa. Ym MoXHa cTBepaKyBaTH, IO
MHOIMOKYTHHEH MAaKThH OJHAKOBY KINBKICTE CTOPIH?

45.37. [lorenits, 10 HABKOJIO NapajejorpamMa, AKHH He Mae IPAMHUX KYTIB,
He MOMHAa ONHCATH KOJIO.

H Tligzomyimecs go bubuenns Hoboze mamepiany

45.38. Hakpecnaires Ovas-AKHil nmapajaenorpaMm, v AKoro oiHa 231 cTopin
JOpIBHIOE D €M, & BHCOTA, 0 NpPOBeJeHA N0 Iiel CTOPOHH, — 3 CM.

Xummeba mamemamuxa

45.39. Bacelin Mae (hopMy DpPAMOKYTHOTO Napajeleninena, JOB¥HHEA AKOTO
nopieHoe 50 M, mupnHa — 25 M 1 rnuOHEHa — 4 M. CKiNIBKH ILTHTOK
kpagparHol ¢opMH poamipom 50 cm x 50 cm morpidHO Ans obNHIIO-
BAHHA JHA TA cTiH Dacelny?

a Llikabi 3aga4i — nomipkyid ogHaue

45.40. llerTpn Tphox piBHHX Mim coD00 KiJ € BepIIHHAMH pPiBHOCTOPOH-
HEOTO TPHEKVTHHEKA. 1l1 Koma He MaOTh cOIMBHHX TOo4oK. CKiNBKH
iICHVE KiJd, AKl MalThH 30BHIIMHAIA ado BHYTPIMHIA AOTHK i3 TphoMa
IHMH KoJaMH?

§ 46. MNnowa napanenorpama

HI Teopema (npo naomy napanenorpama). Ilnoma napaaenorpama
nopisawe no0yTEY HOro CTOPOHH HA BHCOTY, NPOBEIEHY M0 i€l
CTOPOHH.

Hosederna. Hexait ABCD — poeinbHui napanenorpam, BM — jioro Buco-
Ta (Man. 46.1). [oeenemo, nio naomy S napajejorpamMa Mo:xHa oOUHCANTH
aa popmynow S = AD - BEM.

1) Ilpoeegemo BucoTy CN 1o npamol, MI0 MICTHTE cTopoHy Al napaje-
norpama ABCD. B C

2) £LBAM = ZACDN (ak BIANOBIAHI KYTH OpPH Napa-
nenkEHX npaMuUx AB i CD ra ciumiit AN). Tomy
ABAM = ACDN (3a rinoTeHy3ol0 i TOCTPHM KVTOM).

3) Ilapanenorpam ABCD criaajaeThCa 3 Tpanenii
MBCD i rpuryvrEnka BAM, a npaMokyTEHK MBCN — r r
3 Tpanenii MBCD i rpukyrauka CDN. OcKinEKH TPH- A M D N
KyTHHKE BAM 1 CDN wmix cobow pieHI, To pIBHI Man. 46.1
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TAKOM 1XHI maouli, a ToMy PIBHMMH € naoumil napanenorpama ABCD Ta
npaMokyTHHKA MBCN.,

4) Ilnoma npamoxytHura MBCN popieawe MN - BM. Ane AM = DN,
a romy MN = AD. Orxe, S=AD -BM. B

JayBaxHuMo, M0 KoaH ocHoBa BHcoTH BM - Toura M - abiraerncsa
3 Touko D abo JeHTE Ha NpoloBKeHH]I cTopoHH AD, TO A0OBeeHHA TeO-

pPeMH € aHANOTIYHHM.
Y aaransHOMY BHIJIAAL (hopMyay mjomil S nmapanenorpaMa MOXKHA 3aITH-

CATH TaK:
S =ah,,

le a4 — CTOpOHA mapanenorpama, i, — BHcoTa, NpoBejleHa Ao Hel.,

O WLLUEERS  MlosecTn, mo BucoTH pomba, nposefieHi 3 OjiHi€l BepIIMHM,
* M1} coDOI0 plBHI. B C

. [osedenna. Hexain ABCD - pasmit pomd, BM =
i BN - iioro BucorH (Mman. 46.2). OckinbkH pomMD N
€ NapajejiorpaMoM, TO
Ai—2—1p

S.gep =AD-BM = DC - BN.
Ane AD = DC, tomy BM = BN. B Man. 46.2

m Ileppmerp napanenorpama gopiBHWe 36 cM, a Horo BHCO-
“TH — 4 cMm i 5 cv. 3HaliTH NAOmMY mapaneorpama.

. Poag'asanua. 1) Hexat ABCD - pamuii napanenorpam, BM = 4 cm
. 1 BN =5 em — Horo sucorH (Mman. 46.2).

2) P prp = 2(AD + DC). 3a ymosow 2(AD + DC) = 36, Tomy AD + DC =
= 18 (cmM).
3) Hexant AD = x cm, Toni DC = (18 - x) cwm.
4) 3a thopMmynaMH naoNl nmapajejorpama:
S,pcp =AD - BM abo S, ., = DC- BN,

Tomy maemo pipHAHHA: ¥ -4 = (18 — x) -5
Tobro 4x = 90 — dx; aeigku x = 10 (cm).
5) Toai S = 10-4 = 40 (eM2).

Bidnoside: 40 em2. B

) CchopmynioiiTe i oBediTL TEOPEMY NpPO NNOLLY Napanenorpama.

§ Fost sxims 3agaui ma bukonaime bnpabu

46.1. Cropona napanejorpaMa nopiBHIOE @, i — BHcOTA, NPOBEAeHA IO
miel cropoHH. 3HAHAITE MIOIY NapalejorpamMa, AKIIO:
1)a=6cm, h =5 cm;
20a=Tma, h = 3 oM.

16.2Z. Cropona napanesorpama JopiBHwe a, i — BHcoTa, OpOBelieHA 10 IIiel
croponn. 3HaligiTL naony napajaenorpaMa, SxIo:
l)a=5cm, h = 4 cm; 2)a=6 om, h = B 1M,
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D.
46.3. Ilnoma napanenorpama gopisHoe 24 cm®, a ogHa 3 HOro cropin —
6 cm. dHAAAITE BHCOTY NapaJeliorpamMa, NpoBeleHy A0 1€l CTOPOHH.

16.4. Ilnoma napanenorpama — 18 am?, a ogma 3 iforo BHCOT AOpiBHIOE
3 aM. 3HalAITE DOBXHHY CTOPOHH, M0 AKOI NpoBeAeHO I BHCOTY.

ii'.l 46.5. Jliarorans nmapajenorpaMa D cM 3aBJ0BHKH NepneHIHKYIAPHa
A0 CTOPOHH napaJjejorpaMma, mo jgopieHoe 6 cMm. 3HAHIITE NJIOIILY

IHapajeJIOr paMa.

46.6. CropoHa mapajejorpaMa 8 CcM Z3ABJOBMMKH NepOneHAHUKYIADHA 0
giaroHaji nmapajesorpama, Io JopiBHIOE 5 ¢M. 3HANAITE IOy nDapa-
JenorpaMa.

46.7. 3uaiiairs naomi diryp, sobpaskernx Ha MmamwoHEKax 46.3 1 46.4, axmpo
CTOPOHA KJITHHKH mopieawe 0,5 cm.

B C N K

M| | L
Man. 46.3 Man. 46.4

1685, 3ranaiTe naoml (iryp, sobpaxxennx Ha manwHKax 46.5 1 46.6, akmpo
CTOPOHA KJITHHKHA Jopieaoe 0,0 cm.

M LA |

Man. 46.5 Man. 46.6

D

46.9. Ogua 31 cTopin napanenorpama mopisHioe 6 cM, a BHCOTA, NPOBEIeHA
no ismoi cropoHH, — 4 cM. 3HANHJITE NepHMETP NapaJjiejorpaMa, AKIIO
iioro niaoma gopieHIOE 36 cM=,

16.10. Ilnoma napanenorpama gopisawe 48 em?, Oaua 3 fforo cropin —
8 cMm, a ofiHa 3 BHCOT — 4 cM. 3HAHAITE NepUMeTp napanesiorpama.

i3| 46.11. Croporn nmapanenorpama JopiBHIIOTE 4 cM 1 5 cm. Bmcora,
NpoBeJeHA [0 MeHIDol CTOPOHH, JOPIBHIOE 3 cM. SHAHIITH BHCOTY,
NpoBeeHY 0 OLAbIIOl CTOPOHH.
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46.12. Opgra 31 cTOpiH napaiejorpaMa JopiBHIE 8 cM, a BHCOTA, NpOBee-
Ha Ao Hel, — 6 cq. 3HAHAITE APYTY CTOPOHY Napajejiorpama, AKILO
BHCOTA, TPOBEJEeHA N0 Hel, nopiBHwe 4,8 cMm.

46.13. Croponn napanenorpama gopieHONOTE 10 cm i 12 cm, a Horo roc-
TpHH KyT — 30° 3HaHAITH NIOmy NmapajejorpamMa.

46.14. Cropona pomba gopiBHIOE 4 ¢M, a 0guH 3 ioro KyTie — 150°. 3Haii-
IiThL nmaomy pomba.

46.15. Bucora napanesorpamMa BTpH4l DLAkINA 34 CTOPOHY, OO0 AKOL BOHA
npoeejeHa. SHAHIITE L0 BHCOTY, AKIO [LJ0MlA [apajejorpama
nopienioe 12 em?®.

46.16. Cropona napanejnorpaMa B D pasis DiisIIA 38 BUCOTY, NPOBEJIEHY IO

Hel. SHANAITE 110 CTOPOHY, AKILO ILJI0IA NAPAJeNOrpAMA JOPIBHIOE
45 em*=,

46.17. IlepuMeTrp pomba nopieHiOEe P cM. 3HaHAITH HOro MI0mMYy, AKIIO OXHA
3 plaroHajeil pomDa YTBOPIOE 31 CTOPOHOK KyT 72°

i"i'-l 46.18. [Iri cropoHH napajenorpaMa JopieHIOOTE 8 cM 1 12 cm,
4 cyMa ABOX #Horo BHCOT, NpOoBeleHHX 3 OJHIE] BepIIMHH, JA0PIBHIOE
15 cv. 3HAHAITE NIOIY NapAJIeIOrDAMA.

46.19. 1Bl BMCOTH napajyejorpaMa JOpPIEHIOIOTE 2 ¢cM 1 3 €M, a cYMA JBOX
iforo cymidkaux cropid — 10 eMm,. 3HaiigiTe Nonly napajieiorpaMa.

46.20. Bucorn napanensorpaMma JopiBHKIOTE 8 cM 1 6 cM, a KYT MI3K HUMH —
30° draigiTe oMy napajejaorpamMa.

46.21. Ipl cToporn napaneinorpaMa JopiBHOIOTE 8 cM 1 3 cMm. YUnm moxke

HOro njaoma AoplBHIBATH:
1) 41 cm?;
2) 40 em?;
3) 39 cm2?

46.22. Croporn napajenorpaMa AopiBHOKOTE 9 cm 1 12 cm, a ognHa 3 foro
Bucor — 6 cm. 3HaHAITE IHIIY BHcOTY napanenorpaMma. CRiasEH
PO3B A3KIE Mae 3ajgaua?

O) Bnpabu gaq nobmopenns

46.23. CyMa kvTiB ofHOrO 3 MHOMOKVTHHEKIBR Ha 540° finkmia 3a cyMy KVTiB
iHmoro MmuorokyTHuka. Ha cxinsku OGinbiie BeplivH Y HepUIOro
MHOIMOKYTHHKA, HIXX Yy apyroro?

46.24, Cepenunuan ctopin pomba nocniosHo conoaydeHo Bigpisxamm.
O0umeaiTE NJI0MY YOTHPHKYTHHKA, [0 YVTEOPHECH, AKINO JiaroHami
poMba nopisHIOOTE 6 cM 1 10 em.

Tligzomyiimecs go bubuenns Hobozs mamepiany

46.25. HaxpecniTs ABa HeplBHHX Mix coDOK TPHEVTHHKH, V KOMXHOIO
3 AKHX OJHA 31 CTOPIH HOpiBHIOE 4 cM, a BHCOTH, IPOBEJeH] A0 IIHX
cTOpiH, — 2,0 CM.
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D .
Kummeba mamemamuka

46.26. BigHomenHA BHCOTH [0 IIHPHHEH eKpaHAa

TeJieBizopa gopieawe 9 @ 16. Hiaronaas
eKpaHa Tenepladopa — 32 awiMH. SHAHIITE
MIHPHHY eKpaHa B CAHTHMETpax, AKIIO0

1 xwoiim = 2,54 cm.

O Likabi 3aqaui — nomipkyid ogHaue

46.27. (Badava aav-Kopadwu.) 3HaAHAITE NI0INY NPAMOKYTHHKAa, OCHOBAa
AKOro BABIYiI OlnbINA 3a BHCOTY, 4 MJOIINA YHCEJIBHO JOPIBHIOE MepH-

MeTpy'.

§ 47. Mnowa TPUKYTHUKA

{1\ Teopema (opo naomy TpHEVTHHEA). Ilaoma TpHKYTHHEKA DopiB-
HIOE NMOJOBHHI HOOVTKY HOro CTOPOHH HA BHCOTY, IPOBeIeHY [0
uiel eropouu.

Hoaedenna. Hexait ABC — nopiaesHHN TpHKYVTHHEK, BH - iioro BHcoTa
(man. 47.1). losenemo, mo

8, :%AE-EH. B D
1) Ilpoerenemo uepez pepiiuHy B npamy, napaneib- /
Hy AC, a uepea BepmiuHy C — npamdy, napajejbHY ,’r
AB. Opep:xumo napanenorpaMm ABDC, 8 0
2) AABC = ADCB (3a rtpwoMa croporamu). Tomy o
Spppe = 25 pey 3BLAKH Man. 47.1

1
Sanc = ESH.BDE'

3) OckinekH S, gzpe = AC - BH, T0 S, 5, = %ACTBH. -

Y zaranbHOMY BHrasAil hopMyay Lol TPHKYTHHKA S MOXHA 3amMHca-
TH TaK:
/|

S — Eﬂ'hﬂ}

Ae a — CTOpOHA TPHMKYTHHKA, i, — BHCcOTa, ONpOBejieHA 10 Hel.

! Ocroeow 1 BHCOTOW anb-Kopamnsn HasuBas ABl CTOPOHH NPAMOKYTHHEKA.
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Hm:.m,u,nH : 55 l].]lum.a NPAMOKYTHOTO TPHEYTHHEKA NOPIBHIOE MOJIO-
suHI 106yTRY KaTeris.

B Haecnipor 2. Axkmo cropoHa oIHOr0 TPHKYTHHKA [IOPiBHIOE €TO-
POHL ApYroro, TO IJIONI TAKHX TPHKYTHMKIE BITHOCATHCH AK IXHI
BEHCOTH, NMpoBeIeH] 10 IHX CTopiH.

Hacnipor 3. dArKmo BHCOTA OJHOr0 TPHKYTHHEA [OPIBHIE OJIHIH
3 BHCOT JAPYroro TPHEYTHHKA, TO ILIOIII IMX TPHKYTHHEIB BiIHO-
CATHCH AK CTOPOHH, N0 SAKHX NPOBEI€HO i BHCOTH.

M HoeecTH, IO KOJH KYT 0JHOIO TPHEVTHHKA NOPIBHIOE KVTV
* APYroro TPUKYTHHKA, TO TLJIOLI uux TPHKYTHHKIB BIJJHOCATECA HAK J0-
'ﬁ}"TH'.H CTOPiH, 110 YVTBOPHIOTE IIEH KYT.

B B,
w| W
A H C Ay, H; Cq
Man. 47.2

Hosedenna. Poarnanemo TpuryTHHKM ABC i A B.C,, vy akux £FA = /A .
IIposepemo sucornn BH 1 B H, (man. 47.2).

1
—AC:-BH
1) Maemo: Sipe __2 __AC-BH _ AC BH

S, .0y %Al.[jl-ﬂlﬂl AC,-BH, AC, BH,

2) AMABH ~ AA B H, (Aaxk npaMokyTHi, 3a roctpum Kytom). Tomy
BH  AB

BH, AB,
S AC AB AC-AB

3) Maemo: AL B
Sﬁlﬁlfﬁl AET ABI AG ABI

oUW FS 3uaiiTn niomy piBHOCTOPOHHBOTO TPHKYTHHKA 31 CTOpO-
“= | HOIO 4.

- Poae’asannun. Hexaii AABC — pisHocTOopoHHill 3i CTOPOHOIO @ 3aBAOBKKH,

Tomi S, p0 =%a -h,. ¥ piBHOCTODOHHBOMY TPHKYTHHKY h = m_, ge m  —
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a/3
2

-

Mestiana. Ane m, = (§ 36, npurnan 4), Tomy i kA, = . Orxe,

CTopoENM TPHKYTHHKA JA0piEHWOKOTE 8 oM, 15 em 1 17 com.
* 3HaAWTH BHCOTY TPHKYTHHKA, IPOBeJeHY 40 Halidinbpmol foro cTOpoHH.

. Poag'azanna. Ockinexkn 172 = 8% + 152 (289 = 289), 10, 3a TeopPeMOI0,

. obepHeHOlO 00 TeopeMH lliparopa, TPHKYTHHE € NpAMOKYTHHM. IIpamMuii

" KYT JeXHTh OPOTH CTOPOHH, IO mopleHIOE 17T cM.

" CropucTaeMmoca MamwoHKoM 47.3. Hexail ¢ = 17 em —
rinorenvaa, b=8cM1ia =15 cM — KAaTéTH TPDHKYTHH-

Ka, h, — Horo Bucora. 3Haiigemo h,. b
[ITnomy nbLoro TPHKYTHHKA MOXKHA 3HANHTH 3a dopMy-
JIHMH:S=-;TH'-!?E5DS=%E'.'IE. | 7
Man. 47.3

1 1 : ab

Topi —a-b=—c-h, Tobro ab = ch_, ssigkn h, = —
2 2 ¢
Orxe, maemo: i, = Bnly = TL (cM).
17 17

1
Bidnosids: T— cM.
17

CchopMymonTe @ AoBENiTL TeopeMy Npo NNowy TpukyTHMKa. O CdopmynioATe Hacnig-

g Fosb axims 3agaui ma buxonaime bnpabu

m 47.1. CropoHa TpHKVTHHKAa AopiBHIOE a, i — BHcoTa, NpoBeaeHa A0
i€l CTOPOHH. SHAHAITE NJ0INY TPHKYTHHKA, AKINO:
1)a=9cm, h = 6 cm; 2)a=4 o, h = T om.

47.2. Hexait a — cropoHa TPpHKYTHHKA, i — BUcoTa, NpoBejeHAa [0 II€]l CTO-
porn, 3HaligiTs NIoIY TPHKYTHHUKE, AKILO:

1)a=T o, h =3 am: 2Ya=5cm, h = 2 em.

47.3. 3HalaiTL NJ0MmYy NPAMOKYVTHOrO TPDHKYTHHEA, KATETH AKOro JOPIBHIO-
IOTh:
1) 5cm1 4 cm; 2) 8o i T oM.

47.4. 3upafigite naomy NpPAMOKYTHOr0O TPHKYTHHEKA, AKmo iloro kareTw
JNOPLIEHIOWOTE:
1)6emi 2 em: 2) 9 imi 4 om,
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i2| 47.5. [lnoma TpukyTHHKA HopisHOEe 36 amZ®, a ogHa 3 iHoro BHCOT —
8 M. 3HAHITHE NOBXHHY CTOPOHH, A0 AKOI MpPOBEOeHO IO BHCOTY.

47.6. Tlnoma rpukyranka gopisaioe 20 cm?, a ogua 3 ioro cropis — 8 emM.
SHalIITs BUCOTY TPHMKYTHHKA, NPOBEieHy A0 Il CTOPOHM.

47.97. 3nainmiTe nnouml Giryp, sobpaxkeHnx Ha manwHKax 47.4 1 47.5, axkumo
CTOPOHA KJAITHHKH aopieaie 0,2 oM.

M
B

A ol ¥ L
Man. 47.4 Man, 47.5

47.8. 3HaiigiTs mnomi ¢giryp, sodpaxeHHX HA ManwHKax 47.6 i 47.7, axmo
CTOpPOHA KJITHHKH nopieHioe 0,5 cM.

E

D ® L& | 1 ([ | |B
Man. 47.6 Max. 47.7

47.9. biura cropoHa piBHODeApPEHOrD TPHKYTHHHKA JOPIBHIOE D CM, A4 BHCO-
Ta, NPOBefeHa N0 OCHOBH, — 3 cM. JHAWAITH ILIOILY TPHKYTHHEKA.

47.10, OanH 3 KaTeTiB NPpAMOKYTHOI'O TPHKYTHHEA JopiBHIOE T cM, a rino-
TeHy3a — 2D cM. SHAHAITE IJIOIIY TPHKYTHHEKA.

E 47.11. I'inmoTenyaa pipHODEegpeHOro NPAMOKVTHOIO TPHEYVTHHEKA
nopieHIE 8 cM. 3HAMIITE ILJIOIY TPHEYTHHEA.

47.12. Bucora piBHOoDeApeHOro NpAMOKYTHOI0O TPHKYTHHKA, NpOBeeHa 10
rinoreHyaH, JopiBHIIOE 6 cM. 3HANAITE NIOINY TPHKVTHHEA.

47.13. 1) Hiaronani pomGa gopieaio0Ts 8 cm i 10 em. 3uaiigits nuongy pomba.

Ot 2) BuropHeToBYIOUH (DOPMYAY ILTONII NPAMOKVTHOI'O TPHKVTHHEA,
BHBeNITH (hopMyay ILTomi pomba wepes Horo miarowani d, i d,.

47.14. dHainiTe nuolny pomba, AlAroHANl AKoro NopieHWOTE 12 eMm 1 6 cM.
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)=
47.15.

47.16.

47.23.

47.24
(4]

47.20.

47.27.
47.28,

47.29,

Y npamoryrHury ABCD BD = 10 cm. Bepminaa B BigganeHa Bij

npamol AC #a 3 cMm. dHaNAITE Dol TPHKYTHHKA ABC 1 npAMOKYT-
anka ABCD.

CropoHa TPHKVTHHKA BARiul OinkIma 3a BHCOTY, NPOBeIeHY 0
Hel. 3HAMAITE M0 CTOPOHY, AKINO MIJOINa TPHKYTHHEa — 16 cmZ,

. Bucora TpHKYTHHEA B 4 pazu OLILIIA 33 CTOPOHY, 0 AKOI BOHA ITpOBEe-

NeHa. JHANTITE 10 BHCOTY, AKINO ILTOMA TDHEVTHHEKA JopieHoe 18 M2,

Ha croponi AC tpuryTrHHMEKa ABC, nnoma saxoro gopieHioe 12 em2,
yvaaTo Touky D rak, mo AD : DC =1 : 2. 3uaiiiTe nioui TpUKYT-
uukie ABD i DBC.

Ha cropori AB tpukyranka ABC, naoma axoro gopisawmoe 20 cm?,
vasaTo Toury K tak, mo AK : KB =1 : 3. 3uaiigiTe nnoui TpuryTr-

aukis ACK 1 CKB.
ABCD - tpaneunis, AD || BC. Hesenits, mo S, = S, zp-

Y pieHOoDeapeHOMY TPHKVTHHKY BHCOTA, IpoBeJeHa Ao DiYHOI cTOpO-
HH, AiJMHTE i1 HA BiapiskH 4 cm 1 1 ¢M, DOYHHAIOYH BiJI BEPIIHHH
KyTa Mix OlYHMMH CTOpPOHAMH. SHAHAITE IOV TPHKYVTHHKA.

2. ¥ pieHoOegpeHOMY TPHKYTHHKY BHCOTA, NpoBeJeHa A0 DIYHOL CTO-

pOHH, JINHATE 11 HA BIAPIaKHA 4 ¢cM 1 6 cM, DIOYHHAIOYH BlJ] BePIIHHH
npu ocHoBi, 3HaAITE MIOHIY TPHKYTHHEKA.

Katern npAMOKYTHOrO TPHKYTHHEA JOpiEHKKOTE 6 cM 1 8 cm. 3HAH-
AiTE BUCOTY, NPOBEIEHY A0 TrilOTeHY3H.

Harern npAMOKYTHOro TPHKYTHHKA JOPIBHOWTE 7 cMm 1 24 cwm.
SJHAHAITE BHCOTY, NPOBEJEHY JI0 TIMOTEHY3H.

47.25. ¥ npAMOKYVTHOMY TPHEVTHHKY TOYKA JOTHKY BIHCAHOIO
KOJIa OIJHTH iOOTeHY3V Ha BiapiskH 9 cMm 1 6 cMm. 3HaAHAITE Doy
TPHKYTHHEA.

Y NpAMOKYTHOMY TPHKYVTHHKY TOYKA JOTHKY BOIHCAHOIO KOJa JLIHTE
KaTeT Ha Biapisku 3 cM 1 5 cM. 3HAHOITE IOV TPHKYTHHEKA.

JBi cTOpOHH TPHKYTHHEKA JOPIBHIOKOTE 4 ¢M 1 6 cM. YUl Mosxe nioma
TPHKYTHHEA JOPiBHIOBATH:

1) 11 em?; 2) 12 em?: 3) 13 em?2?

Biapiakn AB 1 CD nepernHawThea B Todll ), AKA € CEepejgHHO
Biipizka AB. 3HaAHAITE BIHOLEHHA L1010 TPHKYTHUKIE AOC 1 BOD,
axmoe CO = 3 em, DO = 6 oM.

MN - cepennsa niHia TpuRyTHHEA ABC, M € AB, N € AC. 3HaliTh
BITHOINEeHHA TIonL TPHEYTHHKIE AMN 1 ABC.

O) Bnpabu gns nobmoperins

47.30.

47.31.

Haskoao koJa, pajiyc sSKoro JopiBHWe 3 cM, ONHCAHO KBaJpAarT.
JHaliniTE NepHMeTp 1 Muomy KBaJpaTa.

BicexkTpHca KyTa NpAMOKVTHHKA JLNHTE Horo jJiaroHands V BiIHO-
meHH] 1:2. 3HalAITE IOV NPAMOKYVTHHEA, AKINO HOro ODepHMETp
nopieHIOE 48 CM.
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Tligzomyimecs go bubuenna nobozo mamepiany

47.32. Hakpecairs Tpanentiino, ocHOBH Kol JopiBHIOWOTE D cM i 3 eM, a BHCO-
Ta — 4 cM.

% Kummeba mamemamuka

47.33. Yasyuua Tpyba mae kpaaparHuii neperHH, i 308-
HINHA IMHAPHHA JopiBHIOE 25 €M, TOBIIWHA CTi-
HOK — 3 cM. flka maca ofHOro HOrOHHOrO MeTpa
rpyon? 'veruHa yaByHY CTAHOBHUTE 7,3 r/cM®,

a Uikadi 3agaui — nomipkyi ogHaue

47.34. Crina 3,5 M 3aPBHINKH BiTKHAAE TiHL Bifl COHOA 5 M 3aBIOBMKH.
Onexcanap CemenoBHd, apicT Aaxoro 1 M 75 eM, cToiTh Ha Bigcrani 10 m
Bl Kpao TiHL AKy HaliMeHMY KLIBKICTE KPOKIB BIH Mae 3poDHTH,
o0 DOBHICTIO NOTPANMTH B TiHbL, AKMIO Aoes#uHa fioro kpory 0,5 M?

§ 48. MNnowa Tpaneyii

Teopema (nmpo mnomy rtpanenii). Ilnoma Tpamenii mopiesmHIOE
TOOYTKY MIBCYMH 11 OCHOB HA BHCOTY.

Hosedennsa. Hexann ABCD — porinkHAa Tpanemis 3 ocHO- B S
pamu AD 1 BC, BK — 11 Bucora (man. 48.1). lloseaemo, 1110 s
nJomy Tpanemnil S MoxHA 3HAUTH 3a (POPMYIIOK:

AD+ BC
A G AK D

1) Hiaronans BD poabupae Tpaneniioo Ha ABa TPHKVTHH- Man. 48.1
KH ABD 1 BDC. Tomy S = 8,55, + Sgpe-

2) BK — Bucora TpuKyTHHKA ABD, Tomy S, = %Aﬂ - BK.

3) llpoeenemo y Tpanenil eucory DN, BOHA € 1 BHCOTOK) TPHKYTHHEA
1
4) DN = BK (ax BucoTH Tpaneuii). Orxe,

_(AD+ BC)BK AD+ BC
2 2
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D -

Y zaransHOMY BHrAAAl (OopMyay miaomi Tpamnenil S MoXHA 3anIUcaTH
TAK:
a+b . -
5= -h, ne a 1 b — ocHOBH Tpanemnii, i — 11 BHcoOTA.

2

Hacainox. Ilnoma Tpamemii gopisaioe ModyTKy 1i cepeanbol Jimii
HA BHCOTY.

m Y rtpanmenii ABCD (AD || BC), AD = 8 cm, BC = 5 cm,
=12 em, £ A = 30°. 3HaliTH ILNOMY Tpanemii.

. Pﬂaﬂ AaauxAa. 1) IIpoepemo v Ttpanenii ABCD sucory BK (man. 48.2).
' AB

. ¥ AABK (ZK = 90°) BK = T (3a BAACTHBICTI) KATETA, II0 JEXHTH
12
npord Kyra 30°). Orxe, BK = S = 6 (cMm). B C
AD + BC 8+5 ; /
2) Supep =5 BK="5"16=39 ()., ABC o \,
Bidnosids: 39 cm?, Man, 48.2

m [lepumeTp Tpanemii 60 cM, a TouKa JOTHKY BIHCAHOTO KOJAa JIi-
* JIUTH oaHY 3 Oiunux cTopid Ha Bigpiaku 9 cM i 4 em. 3uaiiTH nnomy Tpanemnii.

. Pozg'azanuna. 1) OcriABKH Tpanernio oMHCcAHO HABKONO KoJaa (Man. 48.3), To

AD+ BC=AB+CD = P—ﬁﬂ—ﬂﬂ{cu]

| 2 2
- 2) llenTp Bnrcanoro Kona — touka O — € TOYKOO
' mepeTHHY OiceKTpHC KYVTIBE Tpanemnii, oTEe,
1 gyrie BAD 1 ABC. Tomy ZAOB = 90° (nus.
- gagauy 14.30, ugact. 1, c. 132).
3) Touka K — TOYKAa JOTHKY KOJA 0 CTOPOHH
AB, tomy OK 1 AB. Orxe, OK - paalyc Kona
H BHCOTA NPAMOKYTHOro TpuryTHHKa BOA, npo-
BEJEeHA JI0 MNOOTEeHY3H. 34 TeOPeEMOK PO cepeaHi
NpPONOPUIHHI BLAPI3KH ¥V NPAMOKYTHOMY TPHKYT-
HHKY, MAEMO:
OK?2=AK-KB =9-4 = 36, asinxu OK = 6 (cm).
4) MN - plamerTp Koza, a TAKOXX BHcora Tpanenii, MN = 2.0K =
=2-6=12 (cm).

5) Omsxce, S, pop = Aﬂ; BC . mn - 3—; 12 = 180 (cm2).

Bidnosios: 180 cm?2,

(o CdopmynioiiTe i goeefiTe Teopemy npo nnouwly Tpaneuil. © CdopmynioiTe Hacnigok ia
U uiel Teopem.

O 149



TEMA

g

48.2.

48.3.

48.4.
48.6.
48.7.
18.8.

48.9.

10

Fosb'sxims 3agavi ma Buxonaime Snpabu

48.1. Hexa#i a 1 b — ocHOoBH Tpanenii, i — 11 BHcoTa. 3HAHAITE MOV
Tpanemnil, AKIINO:

l)a=4cm, b=8cm, i = 5 cm;

2a=Tmua, b=8 om, h = 6 oM.

Hexait a 1 b — ocHOBH Tpanenii, i — 11 BHcoTa. SHAHIITE NJIOIY Tpa-

nemili, AKIIo:
l)a=5cM, b=3 cm, h = 4 cm;

2Y)a=1am,b=9 am, h = 8 gum.

SHaliTeE maomy Tpanernil, AKmo i1 cepenHA JAiHIA AopiBHIOE T CM,
A BucoTa — 6 cMm.

Bucora Tpanenii gopisHioe 4 cM, a cepenssa Jinig — 10 cM. JHaiaiTe
ILIOINY Tpamnenii.

48.5. Ocuoeu Tpanenii gopieuwioTs 7 cm i 13 em, a 11 nnoma — 40 em=.
JuaiigiTe BHCOTY Tpanemii.

IMnoma Tpanenii gopieutoe 36 cm?, a il ocHosu — 8 em i 10 cm. BHail-
niTh BHCOTY Tpaneril.

Bucora Tpanemnii gopisHoe 6 cM, a 11 mnoma — 24 cm®. 3HAHJITE CYMY
OCHOB Tpamnenil.

Bucora Tpanenii gopieHioe 8 em, a naoma — 40 em®. 3maiinite cepes-
HIO JIIHIIO Tpaneril.

Ilnoma Tpanenil gopieHe 63 em?, onEa 3 1i ocHOB — 5 cM, a BHCO-
ta — T eM. 3HallgiTe Apyry ocHoBY Tpanerii.

45.10. Onna 3 ocHoB Tpanenil gopieHioe 17 cm, a 11 Bucora — 3 cM. SHaN-

AiTh APYry OoCHOBY Tpanernii, axmo 1i naoma aopisHioe 33 em=,

48.11. ABCD (AD | BC) - pienobiuna Tpanenia 3 Tynum Kytom B, BK - 11

18.12.

E3

45.14.

48.15.

48.16.

Bucotra, AK = 3 em, BC = 5 cm, BK = 4 cm. 3HalgiTeE nnomy Tpa-
nenii.

ABCD (AB | CD) - npaMmokyTHaA Tpanenia 3 TynuM kytom D, DK —
Bucora Tpanenii, AK = 4 cm, CD = T cm, DK = 5 cM. 3HaHgiTE
IOV TpAaIelil.

48.13. Ilnoma npamoxkyTHOL Tpanmenii gopieaioe 30 em?, 11 nepH-
meTp — 28 cM, a menma Giuna cropoHa — 3 cM. 3HalgiTe Ginbmy
DIUHY CTOPOHY.

[Tepumerp piexobiuxol Tpanenil gopisxwe 32 cm, Ii Giusa cropo-
Ha — 5 cM, a noma — 44 cm®, 3maiifiTe BUcOTY Tpanemnii,

¥ tpanenii ABCD menma ocHoBa AB nopisHoe 6 cM, a BHcOTa Tpa-
nernii — 8 eM. 3HAHTITE IOV Tpanemnil, AKINO NJI0OMA TPHKYVTHHEA
ADC popieHiIoE 40 cm=,

¥ rpaneml ABCD ocrHoen AD 1 BC npopieHwwoTe Bianoeigao 10 cm
i 8 cm. Ilnoma tpukyranka ABD popisawe 25 cm?, 3HaiiaiTe mio-

Iy Tpaneiii.

48.17. Ilnoma tpanenii gopienioe 36 cm?, a ii Bucora — 6 em. 3mHaiigiTs

150

OCHOBH Tpanenil, AKINO BOHH BiAHOCATHCA AK 1 : 3.
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48.18.

48.19.

48.20.

48.21,

48.24.

48.24.

48.25.

48.26.

48.28.

48.29.

48.30.

48.31.

OcHoeM Tpanenil BigHocATheA AK 1 : 4. 3HaiAiTL 11i OCHOBH, AKIIO
BHcoTAa Tpanenii gopisHwE 4 cM, a naoma Tpanenii — 50 cm?,

JHAHOITE MI0INY Tpanemnil, OCHOBH AKOI JOPIBHIOIOTE @ ¢M 1 b cmM,
a ODiuHA cTOpPOHA ¢ CM 3ABJOBXKH VTBOPIOE 3 MEHIIO OCHOBOIO

Kyt 150°,

¥ npaMokyTHi Tpanenil MeHIma ocHoBa JopieHoe 6 cMm i yTBOpIOE
3 MEHIIOI AiaroHa i KyT 45° 3maijgites naomy Tpanenii, axnogo ii
TYOHHE KyT JAopiBHIoe 135°.

Y npaMokyTHINA Tpanemnil meHma OiuHa CTOpPOHA JOpiBEHIOE 4 cM
i1 yTBOpIOE 3 MeHINOW AiaroHannw ryT 45°. loerpuit KyT Tpanenii
TAKOM JopieHIE 457, 3HaligiTe nnoumy Tpanenii.

. Binsma giaroHans NOpAMOKYTHOI Tpaneiil gopieHwoe 13 cM, a Diab-

ma ocHoea — 12 em. dHaNAITE naouly Tpanenil, AKUIO 11 MeHIIA
OCHOBA JOpiBHKOE 4 cM.

Binema alaroHansk NpAMOKYTHOIL Tpaneuu ,u;upmmm: 17 cMm, a BHCO-
Ta — 8 cM. SHAHAITE L0y Tpanenil, AKINO 11 MeHIIIa OCHOBA JIOPiB-
HIDE D CM.

OcHoBH piBHOOIYHOI Tpanenil JopiBHIOKIOTE 38 cM i B2 cm, a Oiuna
cTopoHA — 20 cM. 3HAHIOITHL IOy Tpanemnii.

binsma ocHopa piBHOOIYHOL Tpanernil gopieHioe 18 cmM, DiYHA cTOpO-
Ha — 13 cM, a Bucora — 12 cm. 3mailigiTe naomy Tpanenii.

Menma ocHoBa pieHoGluHOl Tpanemil gopisHwe 6 cm, biuHa cTOopo-
HAa — J CM, & BHCOTA — J CcM. SHAW/IITL NIOIY Tpamnenil.

48.27. Menma ocHoBa pieHODIUHOI Tpanemnil aopieHwe 10 cm. Toura
nepeTHHY AlaroHajged BlAjaJieHa BlJl ocHOB Ha 2 cM 1 3 cM. 3HAHIITH

MJIOIIY Tpameiii.

binsma ocHoBa pieHODIYHOI Tpanenil gopieHioe 18 cm. Touka nepe-
THHY JlaroHaned BijjaneHa BiJ OoCHOB Ha D cM 1 6 cm. 3HaHIITH

N0y Tpanemnii.
Hiaronani pierobiunol Tpanenii B3aeMHO NeplHeHIHKYIAPHI, a BHCO-
TA AOpIBHIOE /i cM. SHAHAITE oIy Tpamnenii.

3uaigite nanowmy pisrobiunol rpaneuii, giaronani axol B3aeMHO
nepneHIUKyYIAApPHL, A OCHOBH JoplieHI0TE 10 eMm 1 4 cm.

Touka mOoTHKY KOJa, BOIHCAHOrO V NPAMOKYTHY Tpaneriwn, JALIHTH
Olasiny OiuHY cTOPOHY Ha BiApIakH 1 cM 1 4 eMm. 3HAHAITE DIOHY
Tpanemil.

(©) Brpau grs nobmopenns

48.32.
48.33.

48.34.

ObuMeHiTE CYMY KYTIE onyKJoro 17-KyTHHEKA,

CKIIBLKH [NIHTOK KBaapaTHOL opMH 31 CTOPOHOIO 20 cM 3HANODHTE-
cs, mWod BHEJMACTH HHMH NiAJAOry B KiMHATI DpAMOKYTHOL (popMH,
popxuHa swol nopisHoe 4,6 M, a mupuua — 3,4 m?

Opwe 3 KyTie poMmMOa Ha 120° DlabmINWI 3a ApYTHH, a4 CTOpOHA pomMba
nopieHoe 6 cM. 3HaligiTe mnomy pomba.
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Tligzomyviimecsa qgo bubuenns nobozo mamepiany

48.35. PoaxknaaiTe HAa MHOEHHEH MHOIOYIEH:
1) 4x2 - bx: 2) Tx2 + 14x; 3) x2 - 36;

4) %IE — 25; 5) x° —10x + 25; 6) 16x% + 8x + 1.

Kummeba mamemamuka

48.36. Crinexke Kinorpamie ¢apdn morpidHO, mod nodhapbyesaTH napkalH
(man. 48.4) 3 ogHOro DOKy, AKmMO AnA ¢apdyeanEa 1 M2 mapkana
BuTpaudacTheAa 250 r dapdon?

P S e, 1

5

=

=l -

o

T Y
12 m
.- - -
Man. 48.4

O Uikabi 3agaui — nomipkyi ogHaue

48.37. 3 TpLOX KBajpaTis, JOBXHHA CTOPOHM KOMHOI0O 3 AKHX € miJaum
YHCJAOM CAHTHMETPIB, CKI&JEeHO NPAMOKYTHHK, IJOLIa AKOTO
150 cM®. 3HaiigiTh nepuMeTp NPAMOKYTHHKA.

AOMALLUHA CAMOCTIMHA POBOTA N2 10 (8§ 44—48)

dasdanng 1-12 mawmbs no womupu sapianmu eidnosideit (A-T" ), ceped
AKUX auwe odun € npasuavium. Obepimb npasuabHul eapiaim aidnosidi.

1. Ha axomy 3 mamonkie (A-T') 306paxeno n'STHKYTHUK, OnHcAHNI
HaBrOJO Koga?t

67 C
A. Nt B. Q B. @ . \

2. 3dHaigiTe MI0MY NPpAMOKYTHHEA, CTOPOHH AKOro JOPIBHIOKTE 1 CM
i4 cmMm.
A. 28 em B. 22 ¢m B. 28 em? I. 11 em?
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& 0

dHalIITE MIomy napajenorpama, OojiHa 3i CTOPIH AKOro J0piBHIOE
8 cm, a BMCOTA, NPOBE/ieHA J0 IIIE]l CTOPOHM, — 2 CM.

A. 40 cm? B. 26 cm* B. 20 cm? I'. 13 cm?
4. ODuncaiTe cYMY BHYTPIIIHIX KyTIB onyKJjgoro 10-KyTHHKA.

A. 360° B. 1800° B. 1620° I'. 1440°

9. JHaHAITh CTOPOHY TPHKYTHHEA, AKINO HOro mioma gopieaoe 24 cm®,
A BHCOTA, NMpOBeJeHA J0 Iiel cTOopoHH, — 6 oM.
A.4cm B. 18 cm B. 8 cM I'. 12 cM

6. Onxna 3 ocHOB Tpanemnil JopiBHIOE D ¢M, a 11 BHcoTa — 4 cM. 3HAHOITE
ApPYTY OCHOBY Tpamerii, Axmo 1i maoma aopieHe 28 cm?.
A.1]1 em B. 2 cm B. T cm I'.9¢ecm

@ 7. IIpAMOKYVTHHK, CTOPOHH AKOro jopieHwiore 16 oM i 9,5 am, poa-
pizanyn Ha KeBaapaTH 3i cropoHow 0,5 mM. CKinkKH OTPHMANH KBaj-
paTig?

A, 612 B. 608 B. 51 I'. 618

8. Binsma giaroHanls NPpAMOKYTHOL Tpanenil fqopieHioe 13 M, a BHCcOTA —
5 cM. 3HaligiTes oIy Tpanemnii, AKIO I MeHIIA OCHOBA JOpiBHIOE 8 cM.

A. 50 em? B. 52,5 em® B. 100 em? T. 62,5 cm?
9. 3uaiigiTe muomy pomba, aiaroHani sxoro popieHwOTE 8 eMm i 10 oM.
A. 80 cm? B. 20 cm? B. 40 cm? I. 36 cm?

i4’-| 10. ¥ npAMOKYTHOMY TPHKYTHHKY PiNOTEHY3a TOYKOK JOTHKY BIH-
CAHOI'O KOJIA AinuTheH HA Biapiaku 3 em i 10 em. 3naigiTs nnoigy
TPHKYTHHKA.

A. 60 cm? B. 50 cm? B. 40 cm? I'. 30 cm?

11. biasma ocHopa pieHODIYHO] Tpanenil gopieHioe 12 cm. Tourka nepe-
THHY JllaroHaleH BijylajeHa Bij ocHoOB Ha 2 cM 1 3 cM. dHAHAITH

naouy rpanemii.
A. 75 cm*® B. 50 cm? B. 100 cm* T. 150 cm*®

12. Croponn napanenorpama gopiBHOITE 12 cM 1 9 cM, a cymMa JaBoX
HOT'O BHCOT, NPOBEIeHHUX 3 O/IHIE] BEPINMHEH, — T cM. JHAHIITH IOV
napajienorpama.

A. 108 em? B. 48 cm? B. 36 cm? I. 27 em?
Y zasdanui 13 nompiGHo ecmaHosumu sidnosidvicms Mix iHgop-
Mauiew, nosHavexHow yugpamu ma oyxeamu. Odna sidnosids saiisa.

El 13. ¥YcraHoBiTeE BIANOBIAHICTE MiX 1H(pOPMAIIEK NP0 MHOTOKYTHHE
(1-3) Ta KinpKicTIO Horo cropid (A-T).

Inghopmayia npo MHOZOKYMHUK Kiavkicmb cmopiH
MHOZOKYMHUKQ
1. Cyma BEYTpPIIIHIX KyTIB nopisHIOE 900 A.5

2. ¥cl 30BHIINHI KYTH piBHI Ml cobow 1
CTAHOBIATEL o 45°
3. MuorokyvTHug Mae 9 niaronanes
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3ABAAHHSA AAS MEPEBIPK.M 3HAHb AO §§ 44-48

1. HakpecaiTs Koi0o, BOMIMITE ¥V HBOI'O I ATHKYTHHUK Ta ONHIIThH
HABKOJIO HROTO CEMHMKVTHHE.

SHaiTE N0y NPAMOKYTHHKA, CTOPOHH AKOro JOpPiBHIOKOTL 6 cm
19 cem.

Juailigirs nuonly napajenorpama, ogHa 21 cTOpiH #KOro AOpiBHIOE
7 cM, a BHCOTA, NIpOBEAeHA 10 i€l cTOpoHH, — 4 cM.

4. Ob0uucnaiTs cyMy KVTiB onykiaoro 15-KVTHHEKA.

IInoma rpukvTHEEEA gopieHoe 30 cM2, a ogHA 3 Hloro cropin — 12 em.
SHAHAITE BHCOTY TPHKYTHHEKA, NpPOBeIeHY A0 IIiel CcTOPOHH.

IInoma Tpanemnii gopienHioe 35 cm%, onHA 3 I ocHOB — 8 ¢M, a BHCO-
Ta — 7 cM. 3HAHOITH 1HIIY OCHOBY Tpamemnil.

7. IlpAMOKYTHHE, CTOPOHH AKoro 12 am i 7,5 aM, poaplaaJH Ha KBa-
apatn 2i croporow 0,5 am. CKIAIBKH yTBOpHIOCA KBaapaTie?

SHAMAITE naomy pomba, JlarcoHaJl AKOro AopieHKNOTE 6 cm 1 12 oM.

9. Menma ocHosa Tpanenil gopieHwoe 12 cm. Touka nepeTury alaro-
HAJIeH BiJJIajJleHa EBlJI OCHOB HAa 4 ¢M 1 O cM. SHAHAITE MJIOHLY Tpa-
neuil.

Hodamkosi sasdanna

10. BigpomeHHA Noml ABOX KBAJApaTie AopiBHIOE 7. 3HAHIITE BiIHO-
MIeHHA 1XHIX MepHMeTpIB.

11. Bacorn nmapanenorpama mopiBHIOIOTE D cM 1 6 cM, a cymMa JBOX HOro

]

E‘F‘@?‘EIF

154

CYMI’KHHX cTOpiH — 22 cM. 3HAHOITH IOV NapajeJorpaMa.

BITPABU AAS MOBTOPEHHSA TEMMU 10
o § 44

1. Hakpecaite onyranii n’aTUKyTHUK A4 A A A A Ta HeonykaMii
mectHKyTHHE B, B,B.B B.B,.. IIposeniTs yci giaroHanl B I ATHKYT-
HHUKY, 0DYHCHITE IXHID KLIBKICTH.

Hakpecnlrs kono. BouinlTs v HBOro Ta ONMMOIITE HABKOJO HLOTI'O
Oyib-AK]I MHOMOKYTHHMKH 3 0JHAKOBOK KIJBKICTH CTOPIH.

J. ¥el 30BHIIIHI KYTH I ATHEKYTHHEKA M1 cobow pieHl. CKlABKH rpa-
AYCIBE MAKThE BHYTPIINH]I KYTH OLOIO I ATHKVTHHKA?

SHAMITE, cKiNBKK gilaroHasell v BOCBMHKVTHHEKA,
3. Ycl BHYTPIIIHI KYTH N-KYTHHKA J0piBHIOTE o 135°, 3ualifite n.

Hx aMiEHTHCA cyMa BHYTPIMHIN KYTIE ONYKJIOI0 MHOMOKYTHHKA,
AKINO KiABKicTs Horo cropiH ablaelIUThHCA HA ABLY

7. Cyma KyTiB onykaoro n-kytHeka v k pasie 6insmia za cyMy KyTiB
onvenoro (n — 1)-kyrauka (k — HaryvpansHe uHcao). 3gaigits k.
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O

10.

E1

12,

13.

15.

o & S

Ho § 45

8. ﬂnplﬂﬂﬂHTE MIONTY KBapaTa 31 cropoHOK 6 CM 3 ILIOIIED MPAMO-
KYTHHKA 31 cropoHaMu 4 cm 1 9 cMm.

9. 1) Haxpecaits H0BLIBHHI NPAMOKYTHHE, Ioma Axoro 12 cm®.
2) HakpecniTs KBajgpaT, niomia axoro 9 cMm=,

Ha npopos:xenni croporn AD keaapara ABCD 3a pepminHy A B3ATO
Toury P, CP = 10 em, £ CPD = 30° Smaigits njaoily Keajpara.

11. 1) Ilepumerp keajgpara gopieHwe P em. 3uaiigiTs Horo naoury.
2) Inoma kBaapara gopieroe S cm?, Buaiigite foro nepumerp.

3) llznoma Keaapara YHCceNbHO JOPIBHIOE HO'0D NEepHMeTPY. SHAHAITH
CTOPOHY KBajpara.

Ha manwoHKy 1 so0paxeHo reomMeTpHuHe JOBejleHHA
bopmyau (@ + b)* = a® + 2ab + b2 IloscHuirs iforo.

Crinkky Tpefa NIMTOK NPAMOKYTHOL (hopMH 31 CTO-
poramu 30 cM 1 20 cM, mod BHKJAACTH HUMH YACTH-
HY CTiHH, 1[0 Ma€e (opMy OPAMOKYTHHKA 31 CTOPO-
gamu 2.4 m i 3,6 m? a b

14. BicexkTpHca KyTa NpAMOKYTHHEA JiIHTL HOTro Mag. 1
CTOPOHY HA BiApisKH 4 cM 1 5 eM. 3HAHAITE IOV NBOI0 NPAMOKYT-
HHEKa. CKinkKH poas’askiB mae aanada?

Y npAMOKVTHHH TPHKVTHHE ABC [iﬂ' 90°) emucano keaapatr MNKL
TaK, Mo Toukn N i K Hanemxars rinorenysi (mpudoMy N JIeKHTE MimxK
A1l K), M panexurs AC, L ranexuts BC, AN = m, KB = n. 3Hail-

AiTh ILJIOIIY KBaJpaTa.
Jdo § 46

16. HakpecaiTs napanenorpaM, OfHA 31 cTOpiH AKOro AOPIBHIOE
4 cM, a BHCOTA, NpOBeJleHa J0 Hel, — 2 ¢cM. SHAHAITH ILJIONIY Iapa-
Jenorpama.

17. S3ranaiTe naomy pomoa ABCD, v akoro AB = 4 cm, a BHcoTa,
npoeeneHa go croporn BC, nopieEle 3 cM.

18. ¥ napanenorpami ABCD /B — tynu#u, CE — BucoTa napaneno-
rpama, £ DCE = 60°, AD = 5 cm, AB = 4 cm. dHAHAITE D10y napa-
JejiorpamMa.

Yu icHye mapajnesorpam, y AKOro:
1) croporn jpopieHwOTE 6 e 1 8 cm, a Bucoty — 3 ecm 1 4 oM,
2) croporn gopieHwTsE 9 em 1 6 cm, a Bucott — 4 em 1 2 em?

20. Ksagpar i pom6 mators pieai mixk cobow cTopoHn, a TYIHHA KYT poM-
Oa popieuwe 150°. fAxa a3 diryp mae Oinsiny nnony? V exinesxn pazie?

Y napanenorpami ABCD roctrpuif Kyt gopieHwe 30° a DlcekTpHca
UEOI'0 KyTa, NepeTHHAKYH CTOPOHY, ALIHTE 11 HABMIA. SHAWAITE ILINO-
my napajejiorpaMa, Agi0 Horo nepuMerp aopieHioe 24 cM.

Y pomb ABCD BnmcaHo KoXo, pajive axoro 8 cM. K — ToukKa JOTHKY
KoJa Jo cropoHH AB. 3ualigiTe nnomy pomba, axmo AK : KB=1: 4.
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23. HaxkpecniTs TpH pi3HHX TPHKVTHHEH (FOCTPOKYTHHI, NIPAMOKYT-
HHH 1 TVIIOKYTHHI), V KOHOr0o 3 AKAX OJHA 31 CcTOpPiH HOpPiBHIOE

3 cM, a BHCOTA, NPOBEieHA M0 Hel, — 4 cM. 3HAHIITL N0V KOMHO-
ro 3 TPHKVTHHKIB.

24. Jlri cTopoHEN TPHKYTHHKA jJopiBHKIOTE 6 cm 1 9 cm, a Bucora,
npoeefeHa go biasmol 3 ANX, — 4 cM. 3HAHAITE BHCOTY, NMPOBEIEHY
10 MEHIIIDI 3 HHX.

Y tpurytTHHURyY ABC: ZC = 135°, AC = 4 cm, BD — BHCcOTA TPHKYTHH-
Ka, CD = 3 cM. 3HaAHAITE NJOMIY TPHKYVTHHKA.

26. V TpukyTHHUKY nposejieH0 Bei cepeani minmii, [osegirs, wio mio-
A KOMHOIO 13 YOTHPLOX TPHKYTHHKIE, AKi YyTBOPHIMCH, AOPIBHIOE

1 .
'—1' I[LA0II]1 NMOYATKOBO'O TPDHKVTHHEAS.

CK — meniana pisHODenpeHoro TpHEVTHHEKaA ABC 3 ocrosow AB. Ha
il megiani subpano geary Touky M. Hosemits, mo S, e = Spuye-

o § 48
28. HakpecniTs Tpaneniiwo, ocHOBH AKoi 4 em i 2 cM, a BHCcOTa — 3 CM.
SJHaMAITE naomy niel Tpamemnii.

29. Ilnoma tpanenii mopisHIOE 32 cm?, a 11 cepeansa JiHia — 8 cm.
SHaHAITE BHCOTY Tpamemnii.

SHANAITE NJoll Tpanenid, sobpakeHnx Ha manwHKax 2-4. Jlormxn-
HAa OJHIE] KJAITHHEN aopieHIoE (0,5 cm.

N K

Man. 2 Man. 3 Man. 4

31. Bucorn, npoeejleH]l 3 BepIIMH MEHIIOl OCHOBHM piBHODIYHOI Tpa-
neuil, ALAATE DLABINY OCHOBY Ha TPH BiApPI3KH, CyMa JIBOX 3 AKHX
AOPIBEHIOE TPETBEOMY. SHAHAITE NIoHmly Tpanemnil, SKIO 11 MeHIla
OCHOBA W BHCOTA JIOPIBEHKIOTE [0 @ CM.

Ofuncaites nony npaAMoKyTHOI Tpanenii, v Axkol ABi MeHUIl cTOpOHM
NOPIBHIOIOTE 110 b eMm, a roerpuit KyT — 45°

O
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33. EF — cepeana ninis rpukyranka ABC, EF | AB. V ckinsku pasise
naoma rpukyrauka CEF menma sijg nanomi rpanenii AEFB?

¥ pipgobiuny Tpaneniin BOHCAHO KOJO, AKe AinuTk BiYHY CTOPOHY HA
Biipiaky 2 cM 1 8 ¢M 3aBAOBMEKM, SHAWAITE IOy Tpanemil.

£ H

Tonabue 6 memi 1O

MHOMOKYTHWUK | HOTrO ENEMEHTW.
CYMA KYTIB ONYKNOIro MHOTOKY THWKA.
MHOIMOKYTHMK, BNUCAHWUK ¥ KONO,
| MHOTOKYTHMK, ONMCAHWUM HABKONO KONA

Teopema (mpo cymMy KYTIB onykJoro n-KyTHHka). Cyma KyTiB
ONYKJA0TO n-KYTHHEA nopisaoe 180°(n — 2).

Muozoxymuux HASHBAIOTE 6NUCARUM | KOO, AKINO BCl HOro BepIIH-
HH JIeKaTh Ha Koal. Rono y TakoMy pasl — onucalie HABKOJIO MHOTOKYT-
HHEKA.

Muozoxkymuux HasHBAKTE ONUCAHUM HAGKOAO KONa, AKIIO BCl Horo
CTOPOHH JIOTHKAKTHCA 10 Kona. Koao y TakoMy pasi — enucaie y MHO-
rOKYTHHEK.

NOHATTA NNOLWI MHOTOKYTHHMKA.
NNOWA NPAMOKYTHMKA

Chopmynwemo ocHoOBHI saacmusocmi naoudi:

1) nnoma KoMHOr0O MHOMOKVTHHEA € JOJMATHHM YHCIOM;

2) pieHi Mix coD0X MHOMOKYTHHKH MAIOTE PiBHI MO

3) AKIN0O MHOrOKYTHHK po3dHTO HA KinkKA MHOMOKYVTHHKIB, TO HOro
IJ10IA AOPIBHIOE CYMI IO IHX MHOMOKVTHHKIB;

4) opMHHUIEK BHMIPIOBAHHA IUION[l € ILNIONIAa KBAJApPAaTa 31 CTOPOHOLO,
10 JOPIBHIOE OJHHHI BHMIDIOBAHHA NOBXMHHH (TAKHH KBAJpPAT — OJH-
HHYHHH KBaJIpar).

Teopema (mpo naomy npamokyrHuEa). Ilaoma S npaMoKkyTHHEA
31 ctropoHamMu a 1 b oDuncarwersea 3a hopmynorw

S=a-b.

Hacanipgok. llnoma S keaapara 31 cTOPOHOK a 0DYHCAKETHCH 3a
cdopmyaow S = a“.
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NMNOLWA NAPANENOIrPAMA
Teopema (npo naomy napanenorpama). [Lnoma nmapaaenorpama no-

pPiBHIOE NODOYTKY HOTO CTOPOHH HA BHCOTY, MPOBEIeHY /10 11i€l CTOPOHH.
Y saransHOMY BHrAAAl hopMyny Lol S mapanelorpaMa 3anHCYIOTh

TaAR.
S=ah,,

lle @ — CTOpOHa NapajelorpaMa, i — BHCOTa, OPOBeleHA A0 Hel.

NMNOWA TPUKYTHHUKA

Teopema (upo nnomy TpukyrHuxa). Ilaoma TpuryTHHEa Jopie-
HIOE MOJOBMHI Jo0YTKY HOro CTOPOHHM HA BHCOTY, NPOBEIeHY 10 L€l
CTOPOHMN.

Y zaransHOMY BHIIAAL (opMyny IOl TPHEVTHHEKA S 3aNHCVIOTH
TAK:

1
Sz_'ﬂ'h;
2 i

ne a — CTOPOHA TPHKYTHHKA, i — BHCOTA, NPOBEASHA N0 Hel,

NNOWA TPANEUI

Teopema (npo naomy tpanenii). Ilnoma Tpameuil mopisHIOE IO-
OYTKY mMIBCYMH 11 OCHOB HA BHCOTY.
Y saraasHOMY BHIIIALL (popMYyIY IO Tpanmenil S samHCYIOTH TAK:

a+b
2
ne a i b — ocHOBH Tpanenil, i — 11 BucoTAa.

Hacxipnox. llnoma rpaneuii nopisaioe no0yTry il cepeanbol aimii
HA BHCOTY.

S =

- h,
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Hauseamuuimmnin reomerp XX croairra

Ha nousartky 1980-x pokie AMepMKaHCcbKe MmaremaTi4He ToBapucTeo Buaano Bara-
ToToMHWK «BuaoatHi martematikn XX cTonitTas. YeTeepTMh Aoro Tom GyNo NpUCBARYEHO
moHorpadil «MpoBnema MoHxka — Amnepa» — npaul Onekcia Bacuneosuya Moropenoga.
B aHoTauil go usoro ToMy Moropenoea Byno HassaHo «HaRBENUYHILLKUM reoMeTpom XX CTo-
niTTA.

Came Tak Gyno ouiHEHO BHECOK HALLOMD BWAOATHOMO BYSHOMD B PO3IBWTOK reoMmerpil,
OAHIET 3 HAMAABHILWKMX Hayk Ha 3emni.

Haponueca Onerciii IToropenos 3 Oepesnsa 1919 porv B MaleHBKOMY
micti Kopoua tomimuwol Binropoacekol ryOepmii. ¥ 1929 poni cim'a
[loropenorux nepeixmaxae 0o Xaprosa. barern Onexrcia
OpanlOBaJH CHOOYATKY HA OVIIBHHNOTBI XApKIBCEKOTO
TpaKTOPHOIO 3aBOJY, A NOTIM HA koMY 3aBomi. Poanua
[loropenoBHX MpoOTAroM JOBroro 4acy MeIIKAJA B KpPH-
XiTHIH, BiATOpOMXKeHIH BIA cycimie KiMHAaTII Oapaka.
JIizkoK Ha Beix v poauHi GpaxysaJo, i DAaTLKOBL NOBO/IH-
JocA CHelialsHO MPANIOBATH B HIYHY aMmiHy, mob foro
OiTH MOTrJH BHCIOATHCA B HODMAJIBHHX yMopax. Heasa-
FAIYH HA CKJAAJHI YMOBH npoKHBaHHA, Onerciilt nobpe
HABYABCHA V IIKOJL 3 VciX DpeaMeTiB, ale HaHOliblne
HOro IIKaBH/A MATEMATHKa. SrojloM Ha OJHOMY 3 10Bl- . B. Toropenos
JelB MKLIbHI Apy3l 3ralyvBajaH, W0 IIe ¥ INKOoJL OJHO- (1919-2002)
KJACHHKH JaaH oMy npissucekko llackansb.

¥ 1935 ponl B Kneri Ovio sanoyaTKOBAHO NMPOBeJlEHHA MATEMATHYHHX
oniMmian®, A B 1937-my xapkiscernil gecaruxiaacEnk Onekciit [Toropenos
CTAB NepeMoIileM Takol oJgimmiamw, 1 HOro 3anpocHJH Ha HABYAHHA J0
XAapKIBCBKOro [JepP:RABHOIC VHIBepcHTeTY (HMHI — XapKIBCBKHI HAILO-
HaJaeHAH yHiBepcuTeT imeni B. H. Kapasira). Orie, BIH cTAB CTY/EHTOM
MaTeMATHYHOro BiaminerHa. Onerciit OyvE Avike oDaapoBaHMM CTYAEHTOM,
npo e ceiguuTsk ToH gart, mo B 1943-1944 porax nig uac Hdpyroil
CEBITOBOl BIMHHM HOr0o HANPABMJIH HAa HaBYAHHA A0 BilcBKOBO-NOBITPAHOI
axkagemil iM. KyKOBCBKOrO — B OJIMH 13 HAHeJITHIINNX TOJIIIHIX BIHCBKO-
BO-HABYAJILHHX 1 HAYKOBHX ueHTpiB. llicna craxyeaHHA B MI0Yild apMil Ta
zaKkiHYeHHA axajemil B 1945 pomi Oaercia lloropenora HanpaBasawTs Ha
KOHCTPYETOPCBKY poboty v Blgomui llerTpansEni aeporiipoAMHAMIYHHANT
iHcTHTYT v Mockei. ¥ Toil camui wac Onercifi BacunsoBHY 3a09HO HaBYa-
eThecA B acnipa’HTtypl Maremaruusoro iHeruTyTy MOCKOBCEKOrO Jep:RyHI-
epcurery. Came B 11 poKH KJIacH4YHUNA MaTemaTHH-reomerp lloropenoer
chopMyBABCA 1 AK 1HMXEHEepP-KOHCTPYKTOP, 1110 MAE CIPABY 3 KOHKPETHO
TexHikow. ¥ 1947 poni Iloropenoer noumHae BHKIAJAULKY AIANBHICTE
y XAaprieckKoMmy yHiBepeuteri. ¥ 1950-my oMy Oyio nNpHCBOEHO 3BAHHA
npotecopa. [z nboro uacy o NPOTAroM HACTYVIOHHMX ABAJAUATH POKIE HOro
AiansHicTs Oyno eiazHaueHo OaraTbMa JIepHMABHUMH Ta MIMHAPOIHHMM
npeMiaM#M, BiH OVB WiIeHOM-KOPECHOHAEHTOM, A NOTIM i AiliCHUM uleHOM
Axranemii Hayk YrKpalau ta akagemikom AH CPCP.

2 MIpo cTaHOBAEHHA | PO3ZBMTOK VEDPATHCBKONO MATEMATHYHONO oJgiMniagHoro
PYXY MOJKHA 3HAHTH B niapyuHuky «MaTematnra (iHTerposanui Kypce). 7 Kaacs,
yacTaea 2 (aBTop — O. C. Icrep, supasanuTeo «'eneaas, 2024 p., c. 48).
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Y 1960 poui B Xapkori Oyno cTBopeHO DIZHMKO-TEeXHIYHHH 1HCTHUTYT
Hu3sKNX Temnepatyp (PTIHT), 1 lloropenos ogoaue Tam BIAALA reoMeTpil.
B iscTrTYTI BiH nponpautoeae 40 poKiB, CTEOPHBIIIN HOBHMH HANPAM V MexXa-
Hilll Ta reoMeTpil — reoOMeTpHYHY Teopilo CTIMKOCTI TOHKHX NPYHHX 000-
JIOHOK, NOIIVK AKOl poanouae me akageMmix 0. 1. Anexcasapos, BH,u.ﬂTHHﬁ
MATEMATHK, AKOTO HﬂI‘DPEJIﬂH VBaKAB CEOIM HacTABHMKOM Yy Hayui. Lla
TEOPlA MATBEPANJIACA N1J Yac JOCHMKeHb, MPOBEJIEHAX Y PTIHT:. Inxe-
HEPHHH TAJIAHT KJACHYHOI'O MATEMATHHKA 3HAWIIOB CBOE EBiaobdpaxeHHA
y ABOX YNPOBA/IZKEHUX ABTOPCHKMX CELJIOIITEAX, CIIIBIpAL 3 Mﬂmﬂﬂnﬁy.ﬁia-
HHKAMH M1 4ac CTEOPEeHHHA VHIKAJIBHHUX KploTypboreHepaToplik 1 HaANpo-
BigHMX ABMryHie. A crinskn opuriansHux rexHiunux igeit Iloropenosa
He DyJ0 JoBejeHO A0 BHOpPOBAJXKeHHA # o(luiiHOro BU3HAHHA 3 BHIIPAB-
JaHb, 10 e norpebveano HeMmajnoro Kiaonory Ta aycuas! Cepes Takux
BHHAXO0/AIB — DesiHepliiHA COIHIHrOBA KOTYINKA, HE3BMYHHMI HOBATOPCEKHM
[Jyr, ABUIYVH BHYTPIIIHEOrO 3ropAHHA NPHHIIMIOBO HOBOI CXEMH.

Ane roJIOBHOKW CHpPaBol Horo xurTrd, Deanepeuno, Oyna yuuera MaTema-
THKa, reometrpisa. ILiny 6ibaioreky — bauasxo 40 momorpadii, nepexna-
NeHUX MopaMH DAraTbLOX HAPOJAIB CEITY, 3AJMHUIME HAM Yy cunafnok Onexciit
Bacuaboeuu. Cepes HHX € Taki, AK1 3poayMie JuIlle KOJIO CHelliali3oBaHHX
(haxiBuie, a € it NiAPYYHUKH 3 reoMeTpil, HANKMCAHI AJ4 JIeCATKIB THCAY CTY-
neurie-mareMaTurie. A HallpigomimumM i gafisBHagauHimMUM I8 KaacHuHOL
MATEMATHKH CTABE HOro mMiApVYHHE 3 reoMeTpil Aa#A cepelHEOl 3ATa/IbHOOC-
BITHLOI INKOJIH, Nepilie BHJIAHHA AKOro BHHILIAO ApykoM vy 1972 poni ta aa
AKHM nporaroM Maiizxe 20 pokie HaBuAIHCA JeCcATKH MLILHOHIB ITKOJAADIB
CPCP Ta me kKinbKa poKiB nocHoins — yKpalHebKl mKoaApl nicna anobyrra
YEpalHOK He3ANe¥HOCTI.

IMomep Onexciit Bacunwosuu Iloropenos y rpyaui 2002 poxy.

Hamomy BHAATHOMY 3eMJIAKY BJAJOCA PO3B A3aTH 3ajadl, AKl chopmy-
aweanu Halisigomimi maremarurs XIX ta nouarky XX croairra: Komr,
Ilapby, I'itnsbepr, Beitab, Misrkoecskui, Kon-@eccer 1 BeprimTenH.
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TEMA 11

KBAAPATHUU TPUMUNEH. PIBHAHHSA,
LLIO 3BOASATHCH N0 KBAAPATHUX

Y UM TEMI BMU:

O O3HAWOMMTECH 3 NOHATTAM KBagpaTHOro TpuyvneHa,

O HABYMTECA PO3B'A3YBATH PIBHAHHA, WO 3B0AATLCA A0 KBAOPaTHWUX;
PO3KNAAATH KBAAPATHUA TPUUNEH HE MHOMHWKW, PO38'R3YBATH TEKCTOBI
Ta NPUKNagHI 3afayi, MmateMaTtidHuMKn Moaenamn skux € Apobosi pauio-
HanbHI pIBHAHHA,

§ 49. KeagpartHuit TpuuneH.
Po3knapaHHa KBafIpaTHOro TpUUneHa
Ha NiHIRHI MHOXHMKM

1. KeagpatHui TpUdneH

Bupaan 5x? —2x +7 i —x? + 3x — 9 € MHOrouneHaMu JpPyroro creneHs
3 OfHiEw aMiHHOW craHgaprHoro Buraaay. Taki MHOro4Y/eHHM HasZHMBAKTH
K6AOPAMHUMU MPUYAEHAMU.

Keadpamuum mpuyienom HAZHBAIOTE MHOTOUWIeH BHIAANY ax® + bx + ¢,
ne x — amiEHa, a, b, ¢ — uHeaa, npuuomy a # 0.

Hanpuknan, Bupaas x2+2x—-3 ¢ KBAJPDATHHM TpPHWIEHOM, YV HAKOro
a=1,b0=2, ¢ = —-3.

2. KopeHi Ta gucKpUMIHaHT
KBAAPaTHOrO TpUYneHa

m Posrnanemo EKpagpaTHuWil TpuuneH o5x2 -3x-8. Hrmo

* x=-1, ro iioro auauenns gopisuioe ayaw. [ificwo, 5- (-1 -3-(-1)—-8=0.
V rakomy pasi umcno —1 HAZUBAIOTL KOPEHEM UILOIO Keéadpamuozo
MpuvLend.

Kopenem neadpammnozo mpuyrena HAZHBAITH 3HAYEHHA 3IMIHHOI,
IJis AKOT0 3HAYEHHS TPHWIeHA JOPiBHIOE HYIIHO.

[Ilob snaiiTh Kopeni kKBajgpaTHOro TpU4JaeHa ax® + bx + ¢, Tpeba poas’a-
3aTH piBHAHHA ax? + bx + ¢ = (.
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("PETFD 3naiitu koperi keagpaTHOro Tpuunena 3x? + 2x —16.

' Poas’azanna. Poas'amxenmo pisaanana 3x° + 2x — 16 = 0, Ogep:xuMo x,=2;

&

i X, = —2 g Or:ke, KOpeHAMH KBajpaTHoro TpH4wieHa 3x° + 2x — 16 € ume-
2
na 2 i 2-—.
3

Bidnosids: 2; —2%.

KeagpaTHuil TpH4JeH, AK 1 KBAApPATHEe PIBHAHHA, MOKe MATH JBa pi3-
HHMX KOpeHl, OAHH KOpiHb (TODTO ABa OJHAKOBHX KOpeH1) aDo He MaTH Ko-
perie. lle sanexmuTs BIJl 3HAKA JHCKPHMIHAHTA KBAJIPATHOIO PIBEHAHHA

D = b? — 4ae, AKHI TAKO¥ HAZUBAWOTE 1 duckpuminawmom keadpamuozo
mpuyaena ax* + bx + c.

Axmo D > 0, To KkBagpaTHHIl TPHYWIeH Mac ABa pPisHHX KOopeHi, AKIIO
D =0, To KBAAPATHHH TPHYJEeH MAE€ OOHH KOpPiHEs (TOOTO ABA OAHAKO-
BHX Kopeni), axmo D < (), To KBagpaTHHil TPHYWICH He MAC KOpeHIB.

3. PozknagaHHAa KBagpaTHOro TpuuneHa
Ha NiIHIMHI MHOMHMKM
AKmo KopeHl KBAAPATHONO TPHYWIEHA BixoMi, TOo HOro MOMHA POZKJAC-

TH HAa JIHIAH]I MHOMKHHKH, TODTO HA MHOMHHKHN, AKI € MHOIOYJICHAMH NIep-
Ioro CTeneHs.

(r Teopema (npo po3KNAJAHHA KBAAPATHONO TPHWIEHA HA MHOMHHKHN).

flkmo x, i x, — wopemi KBagparmoro Tpuuwiena ax® + bx + ¢, To
CHIPAB/KYETRCH PIBHICTE

ax? + bx + ¢ = a(x — %, )(x — x3).

Hosedenna. Hrmo x;, 1 x; = KOpeHl KBaJpPATHOrO PpPIBHAHHSA
b - ;
ax2 +bx+¢=0, T0 X; 4 X, = ——; X;-X; = — (3a Teopemoio Biera).
a a

IIlna noReleHHA TEOpPEMH PO3KPHEMO AVIKKH YV NpaBifl 4acTHHI PIBHOCTI:
alx — 2 Mx — %) = a(x® — 2,2 — xx, + x,%,) = @(x2 — 2(x; + x,) + 2,%,) =

=ﬂ[:r3—:-:-[—Ej+£]=urf+br+c.
a a

Orxe, ax? + bx + ¢ = a(x - ix-x,). N

Axmo KeBajjpaTHMH TpUWIeH He Mae KOpeHis, TO HOro He MOMKHA poO3-
KJIACTH HA JIHIAH] MHOMKHUKH,
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KeadpamHui mpuyned. PIBHAHHA, WO 3IB00AMbCA 00 KBAJPAMHUX

D :
JHUTOEL N PoakaacTy Ha MHOMHHKH KBAJIPATHMH TPHYJIEH:
e 1)2x2 1 8x+6: 2yx2-2x485; 3) 3x2 —12x + 12,

. Posg'azanna. 1) Koperamu tpuunena —2x2 + 3x +5 € umena -1 i 2,5.

. Tomy —2x2 + 3x +5 = —2(x + 1)(x — 2,5). 3uaiigennit peayILTaT MOHA

' 3ANHCATH iHAKINE, NOMHOMHBIIN Nepiuii ¥ po3xkiaajii MHOMHHUK —2 Ha
asouned x — 2,5. Marumemo:

—2x2 + 8x + 5 = (x+ 1)5 — 2x).
2) Ksagpatre pieaanua x2 — 2x + 5 = 0 e mae xoperis. ToMy KBagpar-
auil Tpaunes x2 — 2x + 5 HA MHOXKHHKH PO3KJIACTH He MOXKHA.
3) Ksaaparre piepanna 3x% —12x + 12 = 0 mae apa oHAKOBMX KOpeHi
X, =x,=2. Tomy 3x% —12x + 12 = 3(x — 2)(x — 2) = 3(x — 2)°
Bidnoside: 1) —2(x +1){x — 2,5); 2) poskaacTi HA MHOMKHHUKH HEe MOMKHA;
3) 3(x — 2)~.
HeBaxko noMiTHTH, 0 KOJAH KBAJAPATHUN TpUWIEH Mae€ ABAa OJHAKO-

BHMX KOpeHl, TO BIH € KBaJpaToM jApouwjaeHa abdo godyTKOM JeAKOro 4Hcja
Ha KBAADPAT ABOYJIeHA.

2x — 2

R
Coporurru apic 42 2%
F I N

. Poszg azanna. PoarnagemMo HA MHOMKHHKHM KBAJIPATHHH TpPHWIEH
. 4x2 — 2x — 2. Horo koperamu € uncaa 1 i —0,5. Tomy

4x2 - 2x -2 = 4(x - 1)(x + 0,5).

2 = — LA
Oie. dx* —2x -2 _4x -1)x+0,5) 4(x+0,5) 4x+ 2*
rl {I_]-HI""]-} x+1 *r+1
Bidnosids: s 2_
x+1

4. Buainenus KBapaTa ABO4YSfieHa 3 KBaApdaTHOMO TpryneHa
ITig uac poap’AaypaHEd JeAKHX 34744, NOB'A3aHUX 3 KBAJIDATHHM TPH-

uneHoM ax® + bx + ¢, Gysae 3apyuHo nojaTtu iforo y surasagi a(x — m)® + n,
Ae m 1 n — AeAKl uncna. Take NepeTBOPEHHA HAZHBAKTE GUOLAIEHHAM Kéa-
dpama dséownena 3 KBaJpaTHOI0O TPHUJIEHA.

G LUTOENEN Buginuta 3 Tpuuaesa 2x° + 16x — 7 ksagpar asodseHa.

* Poze'asanna. BuAeceMo 3a IVEEKH MHOXKHHK 2:
, 2x2 +16x - T = 2(x% + 8Bx — 3,5).
Cropucraeimncs GopMyI0K0 KBAAPATA cYMM aBOX umcen a2 + 2ab + b2 =
"= (a + b)?, nepersopuMO BHpA3 V AVIKKAX, BBA)KAwOuUM, mpo x° = a°,
a 8x = 2ab. Tonl Bx = 2 - x - 4, 3B1IKH BH3HAYAEMO, 110 YHCI0 4 € ApYyrUM
AOAAHKOM KBajpara cymu, Tobro b = 4, a Tomy me gozamo i signimemo 42;
2(x* + 8x — 35] 2Ax? +2-x-4+4° —4° -3,5) = 2((x + 4)* -19,5) =
= 2(x + 4)® -
Bidnoeids: 2{: 1 4)2 —
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&

IMano keagpatauii Tpuunen —4x? + 24x — 20, Jlaa axoro 3Ha-

* YeHHA X BlH HaDyBae HAUOLAbIIOro 3HaYeHHA?! SHANTH IIe 3HAYEHHHA.

: Pﬂsﬂ AzanHA. BuainuMo 3 TpHYNeHA KBaJApaT ABOYJIEHA:

c —4x? + 24x - 20 = 4x* - 6x+H)=4x*-2-x+3+3°-3°+ 5=
= ~4{(x — 3)2 — 4) = -4(x - 3)% + 16.

Bupas —4(x — 3)° pua 6yab-AKoro aHaueHHA x HalyBae HeJOJATHOTO 3HAYEH-
Hda, Tobro —4(x — 3)° < 0, npuuoMy AOpPIBHIOE HYJIO UEH BUpas JHUIIe I
x = 3. Tomy ana x = 3 3aHAUEHHA JAHOIO B VMOBI TpHuileHa JopieHie 16
1 € A1A Hboro HaibiaebmmM. OTike, KBagpaTHHIl TpHwieH —4x° + 24x — 20

HAOVBAE HAHOLIBLIIOro 3HAYEHHA, M0 JopieHOE 16, Arkmo x = 3.
Bidnosidv: 16, axkmo x = 3.

(o o HasameawTs kBagpaTtHuMm Tpudnedom? O Lo HaaveawTe KOpeHEM KBafpaTHOM

L
o
[ ]

TprdneHa? O CKiNbKM KOpPEeHIB MOXE MaTH KBaapatHui Tpudnen? O HAk po3knacTi Kea-
ApaTHW Tpudned ax? + bx + ¢ Ha MHoxHMKM? O Ake nepeTEOpEeHHN\ KBaapaTrHoro

TpUuneHa ax® + bx + ¢ HasMBawoTb BUAINEHHAM KBaapaTa ABouneHa?

$ Fosb axims 3agaui ma bukonaime npabu

49.1. (Veno.) Un € KBaIpATHEM TPHYWICHOM BHPAa3:

1) x2 + x — b; 2)x3—x + 9; 3) 5x + 11;
4) x+ T; 5) : : : 6) x2 - x + x%;
XY +x-4
T 2x-T+ Bx*: 8)-Tx? +10x + l; 9) 4 + 2x — 3x27
a i
49.2. 3 BHpasip BHOHINITE Ti, 0 € KBAJPATHHMH TPHYWIEHAMH:
1) %3 - x; 2) x2 — x — T 3]2:2+1T’x+§;
4) 4x + 13: S)xf-x+ x": 6) x -
3x% + x

T) —5x° + 18 + 4x; 8) -7 + 10x + 13x?; 9)9x — x2 + T.

49.3. 5kl i3 uncen 1; 2; 3 € KOpeHAMH KBAaJpaTHOrO TPHWIEHA:

1) x2 - 2x + 1; 2) x*+8x—-9;
3) x¥ - bx + 6: 4) x2 - 2x - 37

49.4. 3paiiAiTE THCKPHMIHAHT KBAJPATHOrO TPHWIEHA TA BHAHAYTE Kilb-

KICTh HOI'O KOpeH1B:
1) x2 4 2x - B; 2)x2+3x+ T;
3)x2-2x+1; 4) x2 — x — 2.

49.5. 3ailifiTe IHCKPHMIHAHT KBAJPATHOIO TPH4YISHA TA BH3HAYTE Kink-

KicTh Horo KopeHis:

1) x2 + x — B; 2) x* + 6x + 9;
3) x2 — 2x + 5; 4) x2 + 3x - T.
@ 49.6. 3naiigiTs KOpeHi KBAJAPATHOrO TPHUJIEHA:
1) x2 — Bx + 5; 2) x2 —-4x - 12;
3) 5x2 — 10x + 5: 4) —2x2 — 3x + 2.
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49.7. 3HaiAlTh KOpeH] KBAJIPATHOIO TpH4JIeHA:
1)x2-Tx + 12; 2) x¢ - x - 20:
3)6x*-Tx+1; 4) -38x% + 6x — 3.
49.8. Un MoxcHA pO3KJACTH HA MHOMHHKH KBaJpPATHHH TPHYJIEH:
1) 18x%* - 8x + 1: 2)4x2 + 4x + 1: 3) 2x2 4+ x - 197
49.9. PoaknajiTs Ha MHOMHHUKH KBAJDATHHI TpHYJIeH:
1) x2 — Bx + 4; 2)x2+Tx - 8; 3) 2x2 - bx + 2;
4) —x? + 11x — 24; 5) —3x2 + 8x + 3; 6) 4x2 + x - 3.
49.10. PoaxknaaiTs HA MHOMHHUKH KBAJAPATHUH TpUYJIEH:
1)x2-8Bx+ T 2)x2 4+ 8x-9; 3) 2x% - Tx + 3;
4) -x2+ x + 12; 5) —6x2% - bx + 1; 6) Tx2 + 19x — 6.

49.11. IloxaxkiTs, mo KBagpaTHi TpH4YnaeEH x* — 2x — 3, 3x* — 6x — 9,
-4x% + 8x + 12 mawoTs oaHi # Ti cami xKoperi. PosknagiTs Ha MHOM-
HHKH KOHHH 13 IHX TPHYJIEHIB.

49.12. Yn npaBHIBHO PO3ZKJIAJEHO HA MHOKHHKH KBAJDATHHH TPHYJIEH:
1)2x2 +4x—-6=(x - 1)}x + 8); 2)4x2-8x +4=4(x - 1)22

49.13. UYn npaBHJIBHO PO3SKJIAJEHO HA MHOKHHKH KBAJPATHHH TPHYJIEH:
1)3x2-6x—-9=3(x - 3)x + 1); 2)2x*—8x+ 8=(x-2*
49.14. CroporiTs Apib:

x-1 x2 - bx - 14
Y e . 2) ;
X< —4x + 3 X+ 2
49.15. CropoTiTs Apid:
x+1 2 +3x-10
1 - 2 :
}x3+3x+2 ) X — 2

49.16. YoMy He MoOKHA DOJATH YV BHUIIAAL JoDVTHKY JiHIAHHX MHOMHHWEILB
KBAJIPATHHI TPHYJIEH:

Dx2+2x+T: 2) 2x*+ 4x - 77
49.17. Buainits kBaJpar ABOYJIEHA 3 KBAJPATHOIO TPHYJIEHA:
1) x2 + 2x — 5; D x2-4x+ T;
3) 2x% - 4x + 10; 4) 3x¢ — 18x + 27.
49.18. Baainits KBaJpaT ABOWIEHA 3 KBAJPATHOTO TPHYJIEHA:
1) x2-2x+ T; 2) x2 + 4x - 13;
3) 3x2 — 24x + 3; 4) 2x2 + 4x + 2.
EI 49.19. 3naiigiTs KOpeHl KBaJAPaTHOIO TPHYJIeHA:
1) %IE -2x-T: 2) 0,2x2 + Tx + 40.
49.20. 3uaiiniTs KopeHi KBAPATHOIO TPHUYJIEHA:
1
1}1.152 +2x - 15; 2)0,2x2 — 3x - 9.
49.21. PoakaaaiTs TPHYJICH HA MHOMKHHKH, AKINO Ie¢ MOXKJIHBO:
1) x2-2x - 11; 22x2-3x+ T;
3) 2x2-3x+ T; 4) —xZ — bx — B.
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49,22, PoaknajiTe TPUYJEH HA MHOKHHMKH, AKIIO e MOMJIHBO:
1) x2 + 4x - T;
2) -2x2 + 3x - 6.

49.23. Croporire apib:

4x —12 - —x—12 2x° +bx—-3
1 . 2 . 3 -
}IE—5I+E ) 22 + 3x ) x?2 -9
- 2 I~ - A
4]_::: 4:::+4; 5}_2.1: + 9x 5; E]EI 3T1+14-
x2 +5x—-14 3x2 +14x -5 22x — 2x2 - 56
49.24. Croporits apio:
2 - L
1]::: +Ex+5= 2) % 16 :
x? + bx 3x% -10x -8
x2 +x-6 2x% 4+ 4x + 2
3 - 4 ;
}.ﬂrﬂ-—".':':::+1w|]1r }312—5.‘5—9
49.25. O0uncaiTe aHaYeHHA Apoly:
2x2 +9x - H
b 2 + 8x +15 D=y
2) 3x2 —24x + 48 i 3 _E
Tx —3x2 +20° 8
49.26. BurkonaiTe mii:
1) : - : : 2) : + ‘ -
r—2 x224+2x-8 ¥x+4 x2+6x+8

x+4 _EIE—IUI—EI
3x +2 x2-16

49.27. Buxkonanre mii:
1) 1 T 1 dxr -2

+ - : 2 : :
*X+2 x2-3x-10 }12—4 3x2 +4x -4

49.28. BuainiTte 3 KOMHOr0O KBAJAPATHOrO TPHYJIEHA KBAJAPAT ABOYjJIeHA TA
JoBediTh, 1o AadA OyAb-AKOro 3HAYEHHA X KBAAPATHWI TPULIEH:
1) x* — 4x + 9 mabysae gogaTHOro 3HAYEHHHA;
2) 2x2? + 8x + 8 nabysae HeBif'eMHOro 3HAYCHHSA;
3) —x2 + 6x — 16 nmabyeae Bin'eMHOro 3HAYEHHSA;
4) —x? 4+ 10x — 25 nabysae HefogaTHOrO 3HAYEHHA.

49.29. Buainite 3 KOMHOI0O KBAJPATHONC TPHYWIeHA KBAJDAT ABOYJIEHA Ta
NoBediTh, M0 AJA DVAL-AKOr0 3HAYEHHA X KBaJApPATHHH TpHY.JIeH:

1) x* + 6x + 17 sabysae J0JaTHOTO 3HAYEHHS;
2) —x2 + 12x — 37 uabyeae Bif'eMHOr0o 3aHA4YEHHA.

—2x%2 +5x—-2 2x% +5x -3
2y +10 = x2-25

3) 1)

E 49.30. PoaknajgiTs Ha MHOMKHHKH MHOIOYJIEH:
1) x¥ 4+ 3x° + 2x; 2) ~2x* - 6x* + 3x;

1 1
3) —xt + x¢ —E.-rﬂ; 4) —=x% + 2x1 + 6x3,
4 4 2
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4941, PosknaaiTe HA MHOMHHKH MHOIOYJIEH:

1) x3 — 12x2 + 32x; 2) %I‘* — 4x3 + 9x2,

49.32. TTobyayitre rpadix Qyaruii:

x2+x-2 x3 — 2x2% — 3x
1)y = - 2y =
Y x—1 Y x? +x
49.33. Cnpocrirs BHpas:
”13—1&1:{ x4 16 ]
x+40 (8x2 +11lx-4 16-x2/
2) 1 { a _a+2 J
22-2)2 \a2-2a+1 a2+a-2/
49.34. CnpocTiTh BHpA3:
1}[ r=1 1 ]ix—du_
2¢2 +3x+1 x2-1) x* -x’
b b+ 2
3h — 9)° . - )
4 ] (b*?—ﬁb+9 h‘e—b—ﬁ]
'Enpsﬁu gng nobmopenns
49.35. CopocTiTe BHpaa:
1) 4/0,16a8x!, axmo a > 0, x < 0; 2) Jﬂm“pﬁ, amo p > 0.

49.36. Yucaa x, i x, € xopenamu pieaauHa x° — 2x — 10 = 0. He poas’aay-
I0YH pPIBHAHHA, 3HAHJITE 3HAYEHHA BHpAasy:

-
1) xf + x5 2) x} + x3; 8%+ 4) x} + x}.
g

H Tligzomyiamecs go bubuenna Hobozo mamepiay

49.37. PosknaaiTe HA MHOKHHKH:

1) x3 — 4x; 2) x4 — 423 + 4x%
3) x3 — 4x% — 9x + 36; H 22+ x2—-x- 1.
49.38. Poar'axire piBHAHHA, BUKODHCTABIIM YMORY piBHOCTL apoby HYyMO:
2x° +3x -5 2x° + x— 28
1 = 0; 2 = 0,
) x2 4 ) 2x + 8
49.39. PEEB’HJHiT]: PIBHAHHA, BHKOPHCTABIIH OCHOBHY BJACTHRBICTBE NPONOpP-
Iil:
1}E:::+1=2:f—2; E}:—E_x—ﬂ

x—8 %+5 *r+1 2x+3
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49.40. Poap'axIiTE pPIBHAHHA MHOMeHHAM 000X HOro 4acTHH HA CHOIJABHHH
FHAMEHHHK:
1 a 1 1 1 1
1 - = —3 2 + = :
]E.r—l[} 3x-15 6 }:c x?-x x-1

Xummeba mamemamuxa

49.41. ¥ mebnesomy canonl medmai npomawTs v poaibparomy Baraaxl. [Ipn-
nbaBmm mMebJl B IBOMY CAJOHI, MOKYVIENb MOXE caMOCTiiiHO 310paTH

Medni abo 3aMOBHTH mocayry 30HpaHHA MebdJIlB, BAPTICTE AKOI CTa-
HOBHTE 12 " Bila BaprocTi npuabanmx Mebais. Ilokynens npuabae
mapy 3a 9700 rpH. CKIIBKH KOIOTIB BlH 3a0llajfHThL, AKIOIO 30epe
n magy camocTiiiHO?

@ Uikabi 3agaui — nomipkyis ograve

49.42. Bki1agHHK DOKJIAB KOIITH HA JETIO3HTH B pisHlI DaHKH, NepimHH
3 AKMX HapaxoBye 10 "% pigeEEx, a apyrui — 15 % piyanx. 3a ]]ilt
Horo saraJbHHH NpHOYVTOK cTaHOBHE 12 %% BiJ MOYATKOBOIO PO3Mipy
BHECEHHX KOIITIB. 3HAHIITE BIIHOIEHHA PO3Mipy BKJaJIy B Nepino-

My DaHKY 0 po3Mmipy BKJIaAY B ApYyromy DaHKY.

§ 50. Po3s'asyBaHHa piBHAHD,
AKi 3B04ATHCA 10 KBAAPATHMUX

1. Jpoboei pauioHaneHi PIBHAHHSA

Poar'aaysanna apoboBux panioHanbHUX pPIBHAHE YACTO JBOAMUTECH 10
PO3B'A3YBAHHA KBaJApaTHUX pieHAHbL. Haragaemo, Ak mMoyHa po3B A3vEa-
™! apoboBo-panioHanbHl piBHAHHA.

g . x2+2x x-4

(("T"TTEW Poss’asaru pisrsHHA - ;
: x-1 1-x
. Poag'azanng. [JoMHOMHMO YHCeILHHK 1 daHaMeHHHMK Apoby, Mo cTolThk
x2 4+ 2 _4-x
x—1 x—1

y mpaBiil uacTHH] pieHAHHA, HA —1. Maemo . Orpumane

PIBHAHHA PiBHOCHJILHE CHCTEMi:
x2+2x=4-x, [x*+3x-4=0,
x—1=0; x #1.

Pipaanna x* +3x —4 =0 mae ropeni x; =1, x, = —3. [Ipore anme apy-

rHif KOpiHE 3aM0BOJBLHAE VMOBY X # 1. 3anuc poaB’A3yBaHHA pPiBHAHHA
MOMHA OVI0O 3AKIHYHTH TAK:

x=1abo x =-3,
{Iik
Bidnoaidw: —3.
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m Poar’AzaTH piBHAHHEA . - . = 8
P xr+2 x2_2x x% —4x

-
* Pozg'aszanna. PoarnaneMo HA MHOMXKHHKH 3HAMEHHHMKH JpobiB v pIBHAH-
- Hi, mo0 3HaiTH obnacTe BH3HAYEHHA PIBHAHHA 1 COLILHHAH 3HAMEHHHEK:

1 . 1 B 8
x+2 x(x-2) x(x-2)x+2)
Homuo:xuMo 00MJAB]I YacTHHH pPIBHAHHA HA CHIILHHH 3HAMEHHHK JpO-

bis — supas x(x — 2)(x + 2), epaxoerywun 0014CTE BUZHAUYEHHSA PDiBHAHHSA
(OBP): x# 0, x # 2, x # —2. Marnmemo:

-

(x(x-2)+x+2=8, [x2-x-6=0, [x=3abox=-2,
x =0, x + 0, x =0,

11::&2,, q.-r:=.-4é2, ‘::::tE,

x # =2 EE x # -2
3BIAKH X = 3.

Bidnosidw: 3.

2. MeTon pPO3KNnagaHHA MHOMo4Y neHa Ha MHOXHHWKHA

Ilesrl plBHAHHA, IpaBa YACTHHA AKHX JIOPIBHIOE HYJK, MOXHA PO3Bf-
3ATH 34 JONOMOr0K PO3KJAJaHHA MHOTOYJIEHA HA MHOMKHHKH.

m Poag’'sisaTn pisHanEsa x* + 2x% — 15x = 0.
' Pose'Azanna. BuHeceMo B J1B1H YaACTHHI PIBHAHHA CIHLUIBHHNA MHOMXHHK X

* 3a aymku. Matumemo: x(x? + 2x — 15) =0,
' x=0 abo x2+ 2x-15=0,
X =4 abo x = —9.
Orxe, pisaanns x? + 2x? — 15x = 0 mae Tpu Kopeni:
x, =05 x,=3; x3=-9.
Bidnoside: 0; 3; —5.

3. BikeagpaTHi piBHAHHA

Pigaanna suraaay ax' + bx® + ¢ = 0, ge a # 0, HasusawTe 6i-
KeadpamHium pPIEHAHHAM. Horo moua poss’asaTH, VBiBIIN HOBY 3MiH-
ay, Tobro nozsaunsmn x? = t. Toai x* = (x%)? = 12, a nouaTkose piBHAHHSA
Habyae BUIIALY

at?+ bt + ¢ = 0.

Takui MeTo] po3B A3VBAHHA HASHBAKTE Memodom 66e0deHHA HO601

aMminHoL, abo memodom 3amiHu 3MIHHOL,

Poas’sizatu pisuanaa x! + 5x2 — 36 = 0.
' Poss’azanna. 3pobumo saminy x? = t, ofjlep:xumMo pisaanaa 2 + 5t — 36 = 0,
. KOpeHAMH fAKoro € umcina t, = 4; 1, = 9.
' IloBepHemocsa 10 3aMiHHOL X.
1) t, = 4, ropi x* =4, x, , = +2;
2) t, = -9, Toai x* = -9, KopeHiB Hemae.
OTae, KOpEeHAMH MOYATKOBOTO PIBHAHHA € yncaa 2 1 —2,
Bidnoeios: 2; —2.
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4. Metoa 3aMiHKM 3MIHHOI

He nume OikBagpaTHIi, 8 H JedAKl 1HINI BHAH pIBHAHL MOJXHA PO3B A3V-
BATH 38 JONOMOrOK 3aMiHH 3MIHHOI.

m Poas'asatu pisanaa (x? + 4x)(x? + 4x + 4) = 12,
* Pozg'azanna. SIKmMo MH poskpHMeEMO AVXEH B JIBIH YacTHHI piBHAH-

* HA, OJIEP:XHMO PIBHAHHA YETBEepPTOTO CTENeHH, AKe He 3aBM/AH MOXKHAa

‘ PO3B A3aTH METOJAMH IIKIJABHOI MATEMATHUKH. ToMY AVIKKH PO3KPHUBATH

- He byaemo. IlomiTumo, mo eupaan, AKI MICTATE X, B 0DOX AV:HKAX € 0]-

* HAKOBHMH, TOMY MOKHA CKOpHCTATHCH 3amMinow x2 + 4x = t. OnepxuMo
pieHAHHEA (i + 4) = 12, Mo € KBagpaTHHM BigHocHO aminHBOI t. ITepenn-
memo doro v Buraamgi t2 + 4¢ — 12 = 0, aeigkn t,=2; 1, =0,
[lopepTaeMoca mo 3aMiIHHOIL X.

1) t, = 2, Toai x? + 4x = 2, To670 x% + 4x — 2 = 0, 3BigKM X, , = —2 1 /6;

2) t, = —B, Toai x? + 4x = —6, TobTO0 X% + 4x + 6 = 0, ane D < 0, Tomy
KOpEeHIB HeMae,

Orke, —2 + J‘E i—2-— -JE — KOpeHl NOYATKORBROr0 PIBHAHHA,
Bidnosids: —2 + /6.
4

Poas’aaatu piBaaaus x(x — 2) = _
. P (x + 1{x — 3)

. Poazg'azannun. PoakpHeMo OVEKKH B KOMHIN yacTHHI piBHAHHA, 0JepiH-
: 4

- 2% -8
- IlomiTHMO, N0 BHpa3H, AKl MICTATE 3MIHHY X, B 000X YacTHHaX piBHAH-
HA € OJHAKOBHMH, TOMY BHKOHaeMo 3aminy x¢ — 2x = t. Ogep:xnumo pis-

F ; 4
HAHHA 31 aMIHHO®O f: { = ——,

i =3
Poss'sazasmn fioro, MaruMeMo Kopesi t,=-1t,=4,
IlopepreMoca Ao aMiHHOL X.
1)t, =-1, roxi x2 — 2x = -1, Tobro x2 — 2x + 1 = 0, 3sigxu x = 1;

2) t, = 4, Toni x? — 2x = 4, TobT0 x% — 2x — 4 = 0, amigknm x,, = 1 £ V5.
OTxe, NOYATKOBE PIBHAHHA Mae TpH KopeHl: 1; 1 + -JE .
Bidnoside: 1; 1 + -JE

(1) FiKMMW METOIAMM MOXHa PO3B'H3yBaTH pieHaHHa? O Fke piBHAHHA HasuBaloTh GikBa-
U ppatHum? O Ak poae'asyoTs GikeagpartHe pisHAHHAT

. MO: X2 — 2x =

§ Fosb aximo 3aqaqi ma buxonaume bnpabu

El 20.1. (¥ero.) Hkil 3 piBEAHL OIKBaApaTHI:

1) x3 +3x% -5 = 0; 2y x* +4x2 -5=0;

Nx2+Tx-1=0; 4) —5x? —-8x2 -11 =1

5) =+~ 9 = 0; 6) 1022 — 9x* — 5 = 0?
x4 x

170 - O



KeadpamHui mpuyneH. PIBHAHHA, W0 3800AMbCA 00 KBAOPAMHUX

D,.-.

202, BunnuiTk OiKBaapaTHI pIBHAHHA:
1)x2+x-11=20; 2)6xt —4x° -5=0;
3)xt —Tx?-6=0; 4) x° —9x? +4 =0;
5)Txt +12x2-9=0; 68)5-Tx1-6x2 =0,

E.?.:I 50.3. Poar’saxiTe GikBapaTHe piBHAHHA:

1) xt —5x2 + 4 = 0: 2) x! - 9x2 + 8 = 0:
3 xt-2x*-8=0; 4) 2x? - x2 -6 = 0;
5) xt +5x +4 =0; 6)9x% —6x2+1=0.
0.4, 3aialiTeh KopeHl DiKBaJgpaTHOro piBHAHHA:
1) 24 —17x% + 16 = O: 2) x4 —6x2 +8 = 0:
3) x* +2x2 -15 = O 4) 3x* — 2x% -8 = ();
5) x1 +10x2 +9 =0; 6) 25x* —10x2 +1=0.
20.5. Poap'aAxiTh PIBHAHHA:
| T 2 2
1}.11 = 2:{}; E}I + X ﬁ={]_
X+ 3 x -2
30,6, Poar'amxire piBHAHHA:
x2 +2x -3 ¥ - 12
1 = 0; 2 = (.
) x—4 ) x+3
50.7. Poap'axiThs pPIBHAHHA:
x? X x2 4
1 mid . ) — = —
}I-I-l x+1 }r—E x—2
2 _ 2 _ _
3) 2x =3.r 14; 4}:: ﬁ=EI lﬂ'
x-1 l1-x x—3 3—Xx
2.8, Poap'axiTh pIBHAHHA:
xe 3x x* 9
1 o . 2 = .
}.1:—2 x—2 :lr+3 x+3
3x° x—-14 -3 2x-5
3 - - 4 = ;
jl—x x—1 ]x—ﬂ 2—X
50.9. 3HaliniTs KopeHl piBHAHHA:
X9 8 2x —d x
2 x x+3 ij+2_x+ﬁ'
3) 8 =i 4}E=3I+2.
X -9 x
20,10, 3gaialTh KOpeHl pIBHAHHA:
1}:;'-2= 3; 2}E-.:r-1= I;
x x +2 x+38 x+1
3) s =20 4]E=2x—1,
4 - x -
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20.11. Posr'axkIThE PIBHAHHA, PO3KJABINN HOrO JIIBY YACTHHY HA MHOMXHHKH:

o012,

20.13.

o014,

a0.16.

20.17.

50,18,

50.19.

172

1) x8 —4x = 0;
3) 4x* — x2 = 0;

Poap’s:xiTs piBHAHHA, PO3KJIABINH HOro JIiBY YACTHHY HA MHOMHHKH:

1) x? - 9x = 0;

3)16x1 — x2 = 0

Poar’akITE pIBHAHHA:
20 20

P =1
x x+1
Poap'si:giThL piBHAHHSA:
12 12
1) — - = ]:
) xr x+1

250.15. Poap'aAxkiThL pIBHAHHA:
xi - lﬁ:r:_E +9

1) =k
x+3
2 _
3) 2xc —ox + 2 _ 3.
x2 -4
Poar'smirs piBuaHHA:
1 -
1) X'+ x5 -2 0;
x+1
3x2 —10x + 3
3 = A
) -9
Poar’akiTH PIBHAHHA:
1) X+ 7 L X ~ik _ ;
x+2 x-2
2
3) 4 2 x*+19

x-5 x+5 x2-25
Poap'ssiTe piBHAHHA!
3x+9 . e 6

1 = 33
) x+1 xr—1
Poap'axiTs pIBHAHHA:
2x — 3 xr+1 51
1) o =
x2 +4x+4 x242x x
2) 6 - 4 = 1 ;
x2 -9 x24+6x+9 x-38
3) 6 3 N :c+12_

x2-36 x2+6x x°-6x

3x2 +1

4}3.r+2+:f+=lT
x+1

x-3 x2-2¢-3

2) x3 + 9x = 0;
4) x3 + x2 —6x = 0.

2) x3 + 4x = 0;
4) 23 + x%2 - 12x = 0.

2}E+ 1 =1,
xr x-2

3. 4
2];'4':_4—1.

2 —
E}EI + 19x T’=5:
1 -3x

P
1+ 2x

EIE'I'T.I—EI:
1-2x
Bx + 2

4 = 12x + 9.
ll+4.t'

2)

4;

2}3.:+3+2:r—ﬁ=2;
3xr+2 8x-2

2x + 2 18 x+6
4) o - :

xr-3 x2-9 x+3
2]2.1'+E+ 10 x-—-4

r+5 x2-25 x-5
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20,20, Poap’axkiTs piBHAHHA:
1 21 - 14 AE_
x2 - 2¢ x24+2x x
2) S - 4 — A + 1 - = ()
22 —dx+4 x2-4 x+2
3}..5._.+.J’T+.Eﬂ _..1“_.-
2 +10x x2-10x x2-100
4) 2.::+'."'_.t.'—2_ 5

r+4 x-1 x2+8x-4
20.21. [Ina akoro sHadeHHA X:

: 6 . x . 4
1) cyma apobis i AOPiBHIOE IX AOOYTRY;
l—-x x+2
2 . 8B

i NopiBHIWE 1X YacTHi?

x-3 x+3
20.22, Poar'axiTs pIBHAHHA, PO3KJABINY HOro JIBY YaACTHHY HA MHOMHHKH!

2) cyma apobiB

1) x% —2x2 - 9x + 18 = 0 2)3x? +3x* —4x -4 = 0.
50.23. Poar’axirs piBHAHHA, poaraaBmy Horo AiBy YACTHHY HA MHOMHHUKMN:
1) x* —x2—4x +4 = 0; 2)4x? + 8x2 -3x -6 = 0.

50.24. Poar’amirTs pipHAdHA:
1) (x% +3)° — 3(x® +3) -4 =0 2) (x2 -x)* +2(x2-x)-8=0.

50.25. Poap'amxirs piBHAHHA:
1(x2+22-2(x2+2)-3=0 2)(x%2 + x)* -5(x2 +x)—-6 =0,

E] 950.26. 3naiiniTe KOpeHl piBHAHHA:

1 1 1
1}2{:-:21-3]_3{.174-4]_x3+4x3+31+12’
2) 1 e 1 o 32 '
x—1 x*+3x+2 x*+2x*-x-2
1 14 1

20.27. Poar’axiTh pPIBHAHHA - = -
P x—3 23 —22—-9x+9 x2+2x-3

20.28. Poar’aKiTs pIBHAHHA:

1) x% + x1 — 6x% —6x% +5x+ 5= 0; 2) 3 +2x2-2x-1=0.
50.29. 3uaiigiTs, KopeHi piBHARHA:

1) x% —x% —2x3% +2x2 —8x + 3 = 0; 2) x* —3x? —6x +8 =0,
2(.30. Poar’axiTh pIBHAHHA:

1) x —v/x —6 = 0; 2) (x% + 2x — 2)(x® + 2x — 4) = §;

N(x-27-2(x-202-3=0; 4)(x*+x+1)° -8x*-8x-1=0.
50.31. Poap’amxiTe piBHAHHA:

1)x+2Jx -8=0; 2) (x2 - 2x —1)x2 —2x - 3) = 3;

Nx+1¥-5(x+1P-6=0 4)(x*-x-12-4x2+4x-1=0,.
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@ Brpabu grs nobmopenns
50.32. Koperi kBagpaTHOro TpHuieHa ox° + bx + ¢ jopiBHOIOTE —7 1 g

Poaknaaits nell KBajApaTHHH TPHUYJIEH HA MHOMHHKH,
50.33. Cyma napox umcen popieHmioe 27, a cyMa Ix kpajgparie aopieaioe 369.
SHAHAITE 11 YKCA.

x-2 9x2-4 x
5“-34.- E ] K x = &
TSN B 0 92 —Bx a2 1-2%

U Tigzomyimeca qo bubuenna Hobozo mamepiany

50.35. 3 asox pailiueHTpiB, BiAcTaHb Mi AKHMH 84 KM, 0HOUACHO HA3Y-
CTPiY OJHA OJHIH BHIXAAHM Bl BeJOCHMIEAHMCTHKH. JHANHAITL INBH-
KiCcTh KOMHOI 3 HMX, AKIIO BOHHM 3VeTpiaMcA depes 3 rojg i meuja-
kieTs ogniel Oyna Ha 4 KM/roj Oiabio0 3a MIBUAKICTE 1HINOL.

L
E XKummeba mamemamuxa

50.36. 3apobiraa naara MeHe/Kepa cynepMapkery enexkTporiku 8 2024 poui
craoeuaa 18 000 rpa momicang, 3 Axol yrpuMyeaan 18 % mnogarky
Ha jJoxonw (QiamuHux ocid Ta 1,5 " eliickkosoro 3bopy. Ha nouarry
POKY MeHe/Kep BUpIMMHE moMicanda eigeaagatd 10 % eig orpuma-
HUX Iiedad yTpUMaHHA NOJATKIB KOIITIE HAa npuabaHHA HOYTOVKA,
poanpifHa IiHA AKOr0 B CylepMapkeTi, e BIH Npall0e, CTAHOBHTEH
13 500 rpua. Hepea Axkui uac BiH NpHADAec HOYTOVK, AKINO cyOoepMap-
KeT cBOIM criBpobiTHHkaM Hagae auMKKy 15 % Big posapibnol wiawn?

O Uikabi 3agaui — nomipkyit ogHave

50.37. (Sosniwne HeszanemHe oyinwsanna 3 mamemamuxu, 2014 p.) Bigo-

-x 4
Y 5 = 2 me 0 < x < y. ¥ ckinbKH pasiB uncao y Olnkime 3a
x

qUCJI0 X7

MO, IO

§ 51. Po3r'a3yeanna 3apav 3a AONOMOro0
APO60BUX paLioHANbHUX PIBHAHD

Ipoboel panioHANEHI PIBHAHHA TAKOM MOMYTE OYTH MATEMATHYHHMH
MOJEeNIAMH TeKCTOBHUX 3ajad,

m S OAHOI0O MiCcTa A0 iHImoro, Bigcrans Mix axumi 560 kM, Bi-
« IXAaNH ONHOYACHO JerKkoBHE i BaHTaxkiBra. [IIBHOKICTE NerkoBHEKA HA
- 10 KM /Toj OiJbIIa 3a IIBHAKICTE BAHTAXKIBKH, TOMY BiH NpHOVE J0 NVHK-

TY DpH3HAYeHHA Ha 1 roja paHime 3a BAHTAMIBKY. JdHAHTH IMBHIKICTH
BAHTAMIBKH 1 MIBHAKICTE JIErKOBHKA.
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. Poze’azanna. Hexail menaricTs BaHTAXKIBKH X KM/roj. Cncremarnaye-
. MO YMOBY 3ajad4l v BHraaal rabamumi:

8, EM v, EM/roj t, roa
| 260
BarTamiexa 260 x T
560
JIerkoBHK 260 x+10
x+10
: a6 :
OcKINBbKH 3HAYEHHA BEIHMYHHH T Ha 1 roa Medie Bijl 3HAYEHHA Be-
560 .
JUYHHH ——, TO MOKEMO CKJACTH PIBHAHHA:
x
560 560
+1=—,
*r+10 X

Bono mae gBa ropeni: x;, = 70, x, = —80. [Ipyru# Kopiab He BiAmosijgac
aMmicTy 3ajadl, TOMY IIBHAKICTE BaHTAXKIBKEK 70 KM/ /roa. Toal muBnuakicTs
merkoBura: 70 + 10 = 80 (M /Troxn).
Bidnosaids: 70 kM /roa; 80 kM /roj.

m Maiierep i fioro yueHs, NPAIIOIOYH PA3OM, MOMYTE BHKOHATH
« BABNAHHA 34 8 roja. 3a CKiIBKHM FOAMH MOMe BHKOHATH IIe 3aABIAHHA Ca-
. MOCTiiiHO K0OeH 3 HHX, AKIIO MaiicTpy Ha ne norpidso Ha 12 rog menme,
. Him ftoro yuHo?

* Pose'azanna. Hexail madierpy, mol BHKOHATH 34BJAHHA CAMOCTIHHO,

- notpibro x roa, Toxai yureri — (x + 12) roa. Koaum Bup i obear poborn

- B 3azjauax Ha poDoTy He KOHKPETH30BAHO (AK TyT), HOoro NpUHAHATO I10-

. gHavaTH onuauen. HaragaemMo, mo npodykmusHicms npayi — ue obeAr

: poboTH, 110 BHKOHYETLECA 3a OJMHHIKO 4dacy. Toal aa 1 rog malicTep BH-
1 1

. KOHAE — YaCTHHY 3aBJaHHA, A Yy4eHb — T YACTHHY, e 1 € NpoAyK-
x X+

THEHICTE Npalll KOMHOIO 3 HHX. 44 YMOBOK 3a/iadl MalcTep 1 yuYeHk [po-

. 1 B
npampoeand 8 roj, TOMy MalcTep BHKOHaB 8 - — = — YaACTHHY 3aBJIaHHA,

X b
1 =
— = - —. BpaxopyiouH, 10 BOHH BHKOHAIH Beck 00-
x+12 =x+12

CATI' 3aBJlaHHA, MAEMO pPIBHAHHA!
8 8

2 :r:+1:!=

a V4eHb 8 -

1,

aRigKn: x; = 12, x, = —8.

Hpyrail Kopiees He Bignoeinae amicTy 3aaaui, OCKiNbLKY € Big'eMHHM,
Orxe, wMailicTep, NpaniOYH OKpeMO, MOMe BHKOHATH 3ABAAHHA 34
12 ron, a #ioro vuens — 3a 12 + 12 = 24 (rona).

YMOBY Ii€l aanadl, AK 1 nonepefHbLol, MOMHA TAKOM CHCTEMATH3VBATH
B TAabDIHUII0:
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&
: Hac Z darTHuHO O6Gear
- I8 CAMOCTIHHOTO Hpony e i BHTPAYECHHH | BHKOHAHOL
BEHEOHAHHA, I'0J o s qac, rog poboTH
1 8
Maiicrep % — 8 =
e X
1 8
Yue + 12 - 5 -
SRS 2 x+12 x+12

Bionoegids: 12 ron 1 24 ron.

JBEPHITE yBary, o ymMoBH OlasloocTi 3ajay Ha pyx abo Ha poboty
MOM¥HA CHCTEMATH3VBATH B Tabaniio, mo AONOMOMKE VHHKHYVTH rpomisi-
KHX TEKCTOBHMX 3ANHCIB.

{ -:':,-:'**

 MoncHiTe, AK posa’azaHo 3anavi 8 npuknagax 11 2.

L%

2]

al.5.

al.7.

176

§ Posb axims 3agaui ma buxonadame npabu

91.1. Ogne 3 HaTypalbHHX 4YHcen HAa 2 Olnpme 3a 1HIMe. 3HAHIITH 11

» , D
YHeaa, AKI cymMa obepHeHHX 1M 4MCes JOpPiBHIOE 19°
CyMa ABOX HATYPAJABHHX 4Hcen fopiBHioe 20, a cyma uHcesa, 1M obep-
D

HEHHX, CTAHOBHTE E SHaNAITh 1 9HCTa.

0l1.3. YncenbHHMK 3BMYANHON0 HECKOPOTHOro aApoby Ha 1 MeHIIHI Bl
3HAMeHHHMEA. fAKnwo Bl yMcenbHHKA BIOHATH 7, 4 Bl 3HAMEHHHEA

A J 1 : .
BIAHATH D, TO Apid aMeHINUTLECA HA 5 Suaiinite uei apio.

. 3HAMeHHHE 3pHuafinoro HeckopoTHOoro apoby Ha 5 Olnemmuit 3a um-

cenbHHE. Aximo sHaMeHHHE 30inbmuTH Ha 6, a4 YHCeIBHHE 30LbIIH-

TH Ha 4, TO Apid 30iABIIHTLCA HA i SHaNAITE mel apio.

S MiCcTa B CeJ0, BIACTAHB MM AKHEMH 48 KM, BHIXaIH OQHOYACHO ABA
penocuneaucT. lllBnakicTs ogHoro 3 AUX Oyaa Ha 4 KM/Toa 01O
3a IMBHAKICTE APYroro, 1 ToMy BiH npudve y ceno Ha 1 rog panime
BiJ Apyroro. 3HAHAITh IBHJAKICTE KOM¥HOIO 3 BEJOCHIEINCTIE.

. 3 micTa A B micTo B, BigcTagps Mi AkaMH 420 KM, 0OIHOYACHO BHIXA-

au aBa JerkoBHEKH. IlIsmakicTs ogHoro 3 HuX Ha 10 kM/roa OLnkIma
3a MBHAKICTL Apyroro, 1 Tomy Bim npudbye v Mmicto B Ha 1 roa pani-
me, Hi3K ApVrHi. SHAHAITE MBAAKICTE KOMKHOTO 3 JEerKOBHKIE.

IMlo6 nikeigyvearn sanianenss #Ha 40 xB, noiag #Ha neperosi 300 xkm
3ABAOBKKHN 30inBIINE MIBHAKICTE HA 3 KM/To/l NOPIBHAHO 31 MBUAKI-
cTio 3a poakaajgom. fAxorw e mBHAKIcTs noisga aa poaxaagom?

- &
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21.8. ArromMoOine MaB npoixati 810 kM. Iogonapmm 9 MLIAXY, BlH 3poDHEB

aynmueaKy HA 30 xB, Ane noTiM, 30LNLMMUBINKY MBHAKICT: Ha 10 kM /Toxn,

npeOVE J0 NVHKTY NpH3HAYeHHA BuacHo. Axolno Ovia MBHAKICTE aB-
TOMOOLIA A0 3VIIHHKHT

3

51.9. Iloiaxg mas npoixatn 320 gmM. IIpoixasmmn E maaxy, BlH 3VIIHHHBCH

Ha 1 roa, a noTiM OpPONOBXKHE PYX 3l mexakicrio, Ha 10 KM/rog MeH-
IO 3a NOYATKOBY. JHAAITE mIBMAKICTE Noi3ja, 3 AKOW BiH pyxascs
N0 3VIUHKKW, HAKINO 10 OVHKTY NpH3HAYeHHA BiH npubye uepea 7 roa
nicnas BUiany.

2l.10.

ol1.11.

al.12,

a2l.13.

51.14.

21.15.

21.16.

al.17.

21.18.

Yoeen, BnacHa meuaricTs sxkoro 18 kM /roa, nponaue 40 kM 3a Te-
yiew 1 16 KM mpoTH Teuil, BUTPATHBINHN HA Bech LLIAX 3 roja. 3HaM-
AITH BHAKICTE Tedll, AKINO BOHA MeHIIa Bijg 4 kM/roa.

Bigcrans Mid agBoMma npacTaAAMHA 48 kM. Ha 9oBHI maax tyan 1 Ha-
3a]1 MO<HA MOJA0JATH 3a 7 roj. SHAHIITE BJACHY IMIBHAKICTHE YOBHA,
AKIIO IMBHAKICTL Tedil JOpIBHIOE 2 KM/TOI.

Moropuuit yosen npornaue 18 KM 3a reuiero piuku i 28 KM nporu Te-
yil 3a Takuil camuil yac, mo i 48 KM v cToAaqiil Boxi. 3raliigiTe BAAC-
HY HIBHAKICTE YOBHA, AKNOIO MBHAKICTL Teull JOPIBHIOE 3 KM/TOI.

Karep nponaneae 30 KM 3a Tediew pIUKH 1 8 KM OpoTH Tedll piYKH
38 TAKHH caMHH 4ac, AKHH ODoTpiOHHHA miaoTy, o0 NpoOIIHCTH MO

i piunl 4 EmM. 3HAHAITE MIBHAKICTE Teull pIiYKH, AKIOO BJACHA
MIBHAKICTE KaTepa AopiBHIOE 18 KM/ /Tom.

MoTopauii woseH npomaue 40 kM no ozepy, a nmoriM 18 kKM no piuni,
110 BIOAJNAE B L@ 03ep0, BHTPATHBINH Ha el maax 3 roa. 3HainiTe
BJACHY INBHAKICTL YOBHA, AKIO MBHAKICTL Teull piYKH NOPIBHIOE
2 KM/roj.

sl Opuragn mMAAXOBHKIE Man® saachanwrysati mo 200 m? mnoposk-

HLOI'O MOJIOTHA, NpHYoMy nepina Opuraga za aess acansTyBaIa Ha
10 m* Ginbine, Hix Apyra, i ToMy BHKOHAJNA 3aBjaHHA HAa 1 JeHb pa-
gime a3a apyry. CrineEm w™? [JOpPOMHBOrO MOJIOTHA IOJHSA

acthanwTyBaSA KoMHA 3 Opuraa?

IOna nepeseaenHa 60 T BaHTAaXy 3aMOBHIH JeAKY KinkkicTs BaHTA-
MIBOK. OCKINBKH HA KOMHY BAHTAMHIHN HA 1 T Olanine, HIM Iepen-
DauyanocHd, TO 4 BAHTAMMIBKH BHABHIAHCA 3alipuMH. CKIILKH BAHTA-

MWIBOK DVI0 BHKOPDHCTAHO JJIA NePEeBe3eHHA BAHTAMKY?

MaiicTep 1 yueHb, NpalOYd pa3oM, MOMKYTE BUKOHATH 3AaMOBJIEHHA
3a 16 ron. 3a CKITBKH TOJHMH BHKOHAE e CAME 3aMOBJEHHA KOMEH

3 HUX CAMOCTIHHO, AKII0 MAHCTPY HA e noTpldHo Ha 24 rog mMeHIne,
HIX VuHO!

IIra ManaApH, IpANKIOYH PA3OM, MOKVTE NodapdyveaTH nesHY DVIiB-
nw 3a 20 rox. 3a CKINBLKH roJfHH MOXe BHKOHATH 0 poboTY KO-
HHH 3 MAJAPIBE CAMOCTIHHO, AKINDO OMHOMY 3 HHX I IbLOr'0o MOoTplD-
HO Ha 9 roa 6ineme, Hix iHmMoMy?
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&

Yepez onne KpaH DacellH HANOBHIOBAMH 9 XB, niciaa 4oro BIAKPHIH
apyvrufa KpaH. Yepeaz 6 xB iX coiasHol poboTH BHABHJIOCHA, IO HAa-
MNOBHEHO TLJAbBKH NOJIOBHHY DacelHY. 3a CKLIBKH XBMJIMH MO HA Ha-
NOBHATH DaceHH Yepe3d KOMHHH 13 X KpaHIB OKpeMO, AKINO Nep-

moMy Ha ue tpeba Ha 9 xB Dinewie, HIX apyromy?

. OnpHAa 3 onmepaToOpoOK KOMII IOTEPHOTO Habopy MoXe HabDpaTH pvKOIIHC

Ha 12 nHiB mBHame, HixK 1HmMa. Yepea 6 gris poboTH apyrol onepa-
TOPKH J0 Hel npueaHanaca nepma. Yepez 10 gHiIB cminsHOI poboThH
2

BHABWIOCH, 10 HabpaHno . PVKOOHCY. 3a CKIABKHM JHIB MOoXe HaDpa-

TH PYKONHC KOXHA 3 ONEPATOPOK OKpemo?

21.21. Ilimoxia pvxasca i3 cena A B ceno B 4 roa. Ha asoporHOMY
maaxy nepil 10 kM BiH DpoOHINOE 3 TIEK CAMOK IIBHUIKICTHO, a I0O-
rim ameHmue il Ha 1 KM/roj i TOMY HA 3BOPOTHMH IIJIAX BUTDATHE
Ha 30 xB Oinbie. 3HANHAITE BlACTAHL MIX CenaMu.

2. Bigcrans Big npucrani M mo ]Il]]HETﬂHi N 3a Tedlel pIYKH YOBEH J0-

nae 3a 3 roa. OgHoro paay, He minmoem#y 30 kM go npucrani N, go-
BEeH MOBEPHYB Hasaj 1 npudys no npucrani M gepes 4,5 roa. duai-
[iTeE BJAACHY IIBHAKICTE YOBHA, AKIIO MIBHAKICTE Tedil pidkKH JopiB-
HIOE 3 KM/TO/I.

Bnpabu grs r_mfmupeanﬂ

51.23. Poas'aAxkiTh pIBHAHHA:

2
1) 2x* + 3x2 -5 = 0; oy S
x-6 x-0
51.24. Croporits apibd:
2 -
1) :r + 3:»': l'l.'.ll1F 2) X Y )
- 2x 2x° —4x — 6
21.25. Puaﬂ'ﬂ}ﬁi'rh PIBHAHHA:
Dx-2Jx -8=0; 2 (x+T)H -b6(x+7)2 -6 =0,

Kummeba mamemamuka

01.26. Kepamiuny nanmTKY ofHIeEl 1 Tiel caMol TOpProeol MapKkH BHpoOOJIAOTH

TPROX piaHNX poaMipiB. Maraans npomae nanuTKy TiaskEN naykamu, Ilo-
JAPVHKA BHPIIINIIO YEJACTH IIEK IUIHTKOK ijnory Ha KyxHi. Kopn-
CTYHUHNCE JaHIMH Tabinil, 3'AcyiTe, AK NOAPVAUKID npuadaTH IITHTKY
HAWHJIEIIEeBIIe, AKINO KVXHA Mae (popMy KBajpara 31 CTOPOHOK 3 M.

PoaMmip minTEH KinekicTs manTor IMina
(em x cm) y mavigi NAYEH
20 = 20 29 300 rpr
20 = 30 16 290 rpu
30 = 30 11 280 rpr
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*a Likabi 3agaui — nomipkyia ograve

al1.27. Ilobyayiite rpadik dyvermii ¥ =

x* +2x
&

2.

AOMALLUHS CAMOCTIMHA POBOTA N2 11 (8§ 49-51)

Saadanna 1-12 mawome no womupu eapianwmu sidnosideit (A-T ), ceped
AKux auwe odun € npasuavHum. OGepims npasuavHuit sapianm sidnosidi.

1]

1. YramiTe BHpa3, AKHH € KBAJIPATHUM TPHYJIEHOM.
1 2

2 - 2 o, . _ .. "
A. 225 4+ x-3x B.2x*+x-3 ﬂ'2x2+x~—3 I‘.IE+I 3
3HalAiTL AHCKPUMIHAHT KBAJAPATHOrO TpH4aeHa 2x° — 3x - T.

A, 47 B. —47 B. 64 T. 65

YramxiTe OikBajpaTHe piBHAHHA.

A 4x2 +x-3=0 B.4x1+x2-3=10

B.4x3 + x2-3=10 I.dxt +3x2 +2x2 —x-5=10

4. Poaknapite HaA JiHIHI #MHOXKHHMKH KBAJpaTHHIl TpHUYJeH
-2x2 + 3x + 5,
A. 2(x +1)}x — 2,5) B. 2(x + 1)(x — 2,03)

B. -2(x — 1)(x + 2,5) I'. -2(x + 1)}(x + 2,9)
s i : x= 49
Poap axiTE pIBHAHHA = '
x-7 x-T
A. Koperir Hemae B. 7 B. -7 r.-7: 7
Poas'smxkits pieaannas x? + 2x2 — 3x = 0, poakaasmu jloro nisy ua-
CTHHY HA MHOMHHKH.

A, —3: 1 B.—-1: 8 B.-1:0: 3 I'. -3: 0: 1
2 _
7. CropoTiTe aApib N 253: : E.
x< -9
X+ 2 x—2 x -2 X+ 2
A. B. B. I.
X+ 3 x+3 x -3 x—3
,HHHHIEEIHHHEEEBIEFHEMEIE 131 JOpPIBHIOE IX HOOVTHY?
+ X - X
A. Taknx 3aHaYeHB X He ICHYE b. 2
B.2; 9 I, =% =2

3 micrta A B micTo B, Bincrasp Mixk AskuMH 360 KM, ogHOYACHO BH-
ixamn aea apromoOimi. IIIsmakicTs omHOro 3 HuX Oyaa Ha 10 kM /ron
OLNIBIIOK 3a MIBHAKICTE 1HIDOro, 1 ToMy BiH NpHOYE 0 OVHETY IpH-
3HAYeHHA Ha 30 XB paHime. 3HAHAITH IIBHAKICTE aBTOMODLNA, AKHIH
pYXaBCcA NMOBLIBHIiIIE,

A. 70 gm/Togn B. 80 xM/ron
B. 90 kM /ron I'. 100 kMm/ronx
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: 1
i‘l'-l 10. PoagnaniTe HA MHOXHHEH MHOTIOYJIEH —E:r:" — x3 4+ 3x2

A.—lIE{I—E]{Iﬂr 6) E.—l{.r—i’}{.r+ﬁ}
4 4
B.—iIE[I+2}{I—E] I‘.—i.\:(.r —2)(x + 6)
11. Poasep'axits pieaasaa x* +3x2 -6x -8 =10,
A. Po3r’aA3kiB HemMae B. —4: -1: 2
B.1: 2: 4 r.—-2: 1+ 4

12. Biacrans Bin npucrani A no npucraHi B nporn Teuil piukH 4YoBeH
nonae 3a 3 rog. OpHoro pasy, He jJonnusmH 24 KM ao nopHcraHi B,
YOBeH NMOBepHVE HA3an 1 npudyB g0 npHeraHi A depes 4 rog 18 XB.
3HAMAITE BJACHY IIBHAKICTE YOBHA, AKINO IMBHAKICTE Teuil Aopis-
HIOBANA 2 KM,/TOM.

A. 20 km/ron B. 22 xm/Ton
B. 24 kM /ron I'. 26 xMm/rOn

V szaedanni 13 nompi6Ho ecmanosumu sidnosidHicmb MiX iHgopma:
yicw, nodHaveHow yugpamu ma dyxkeamu. Odna eidnoside ailsa.

E 13. ¥craHoBiTs: BianompigHicTe Mix piBHAHHAM (1-3) Ta iioro xope-

aamu (A-T).
Piananna Kopeni pienanua
1_x—7+x+4=1 A -3; 3
x—2 x+2 B.-3; 6
2. x3 +6x —9x-54=10 B. 3: 6
3. (x2 -2 —4x2-2)-21=0 I —6; —3;3

3ABAAHHA AAS NMEPEBIPKM 3HAHb AO § 49-51

1. 3 naEux BUpaziB BUOHUIITE Ti, 1110 € KBAJAPATHHMH TPHYJEeHAMM:

1
1)2x%2 -3x+T; 2 : -
L ) 3% 3z + 7
3) 2x2 - 3x + Tx¥; 4) -8 + 2x2 - 3x.

2. SHAHAITE THCKPHMIHAHT KBAJAPATHOrO TPHYJIEHA Ta BH3HAYTE KLlIb-
KicTh HOT'O KOPeH1B:

1) x? + 3x - T; 2) x2 +x+ 9.
3. Un ¢ bikpagpaTHHM PIBHAHHA:
1)x2 +8x-9=0; 2) x' +Bx2 -9 = 0;
3)x2 +8x2 -9=0; 4) Tx? — x4 - 5=07
_[._2] 4. PoarnagiTs HA MHOMXHHKHN EBAJIPATHHH TPHYJIEH!
1) x2 + 4x — 5;

2) -2x2 + bx — 2.
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J. JSHAHAITE KOPeHl pIBHAHHA!
1)x2 +3x —4 =0
x® 16
2 = .
) x+4 x+4
6.

Poas’axits pismansa x? — 5x? + 6x = 0, poaknasmu iioro niey ua-
CTHHY HA MHOMHHKH.

@ 7. CropoTiTh Apib:

IE+2I—B_ 2) x¢ — 4

x2 +4x 2x2 + Tx — 22
3 OIHOTIO MICTA B IHIIE OMHOYACHO BHIXAJMH Bl BEeJOCHIEIHCTKH.
IIIenakicTs nepmol Oviaa Ha 3 EM/Toja OLNBINOK, HIM INBHAKICTH
apyrol, TOMY A0 OVHKETY NpH3HAYeHHA BOoHAa npudbyaa Ha 1 ron pa-

Hillle, HiXK Apyra. 3HaHJiTh MIBHAKICTE KOMHOI 3 BEJOCHIIEJHCTOK,
AKIIO BlACTAaHb MiX micTaMmu 60 xwMm.

1)

9. Poar'axiTh pIBHAHHA:

1) x +3Jx —10 = 0:
2)(x -3 —T(x—3)2 -8 =0,

Hodamrosi aasdanmiA

i4| 10. PosknaaiTs HA MHOMHHUKH MHOIOYEH:

11.

1) x% — 4x% — Hux; 2) —%I'l' + 3x3 — 4x°,

xd — x2 - 2x

IlobyayiiTe rpadgik GyHEOL Y =

x2 —2x
BNMPABHU ANA NOBTOPEHHA TEMU 11
o § 49

1. 3HaiigiTs AMCKPHMIHAHT KBAJDPATHOrO TPHWYJIEHA TA BH3HAYTE, UM

MOMKHA PO3KJACTH HeH TPHYWIEH HA JIHIHHI MHOMHHKH!
1) x4 + x — 5;

2)x? +2x+T;

3) 9x2 + 6x + 1.

2. 3ualifiTs KOopeHi KBAJApPATHOIO TPHYJISHA:

1) x* + 5x + 4; 2) x? —4x-12;
3) 2x2 - 12x + 18; 4) —4x° + Tx + 2.
3. PoakaagiTe HA MHOMKHHKH KBAJNPATHHII TpHYIeH:
1) x? + 3x — 4; 2)2x2 —Tx — 4
3) —x2 + 3x + 18; 4) -4x2 + 9x - 2.
4. Buainite KBagpaT ABOWJIEHA 3 KBAJPATHOIO TPHWIEHA:
1) x2 + 6x — T; 2) x* — 8x - 9.
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TEMA 11

O
E 3. Croporite Apid
4x2 — 81 2x2 + 6x - 20
1 . 2 :
}Exguﬁx-lﬂ ) x3 -8
2 _ g _ 2
3) gx 12.r+13: 1) 4x 11x 3.
2x2 —x - 15 -83x2 +10x -3
6. Buxonaiitre mii:
r—1 A 5 | 2x2 — T x+1
1) — + — £) — = -
}:2+2r—3 2 +4x +3 ]:c'*—ﬂ:c—4 x—4
T LAl 2
EJI x-20 Zx-x* 4) X+90 x +11:.I:+Eﬂ.

2x—6 2 x-—8

7. OamE 3 KopeHiB KBaZpaTHOro TpH4YJIeHa X° + px + 6 mopismiOe —3.
SHAHIITE p TA IHINHH KODPiHB.

8. Buainits kBajpar ABOYJIEHA 3 KBAAPATHOrO TPHWISHA:
Dx24+x-1; 2) 2x* —3x + T;
3) 3x% - 5x + T; 4) -4x2 + 9x - 2.

_|i_| 9. YramxiTh TAKE 3HAYeHHA HeBlgoMoOro kKoedinmierTa, mod TpH4YIeH
MaB OJHH KOPIHBb:
1) x2 + bx + 4; 2) ax? + 8x + 64; 3) x2 - 18x + c.

10. PoaxknazgitTs Ha MHOMHWKH KBAJpaTHWIl TpUYieH BijgHocHo aMinHOl X!
1) x2 — bax — 6a%; 2) x2 + 3bx — 1002,

11. fixoro HalMeHINOro 3HAYEHHA MOKe HaOVBATH KBaJpaTHHH TpPHWIEH
x2 —8x +19? lIna axoro 3aHaueHHsd X BOHO J0OCATAETLCAT

12. Jlna sxoro a keagpaTHHil Tpudiaed —a® — 4a — 17 nabyeae maibinbmo-
ro agaveHHA? JHAHIITL e 3HAYEHHA.

2 x x+4 "

Mo § 50
EI 13. Poap’axiTsL piBHAHHA:
1) 2x% +x2 -3 = 0; 2)3xt —2x° —40 = 0
Dxt +x2+9=0: 4) x* —Tx2 +10 = 0.
14. 3HaliniTh KopeHl pIBHAHHA:
2 - 2
1) i L 2 = (- 2) .31— o= .5:‘:....;
x-1 x+2 x+2
2 _
otk v} e B
x—2 Z2—-x X

15. Poap’sa:xiTe pieHsHHSA:
1) x* —16x2 = 0;
Nxd—x2-6x=0.

EI 16. 3maiiiTh KOOPAWHATH TOYOK IIepeTHHY rpadika @yHKIIL
y = x' — 3x% — 4 a Biccwo abenue.
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KeadpamHui mpuyned. PIBHAHHA, WO 3IB00AMbCA 00 KBAJPAMHUX

D :
17. Poar’amxiTs pIBHAHHA:
1 1 1 1 1 3
1 = — = 2 + — *
}x+2 X+8 X ]Eil—x} 2-x 8-x
3) — 18 & 7 < 1) 13x +4 1 _ 4
x24+6x+9 x+3 4x? +4x+1 2x+1
1 4 6 3 4 4
+ = . - - ;
5]{:-:+2]2 (x—2)° x2-4’ EJEIE—I O0x2 -1 9x2-6x+1
18. 3HaligiTh KOpeHl PIBHAHHA:
1 1 8 1 1 10
1_ LT —_— . E_ — e — —_— = - _
}EI+IE x—2 dx-—x¥ }1—.1: x+x2 x—2x%
Tx+6 1 1
3) — = 2= — + :
}xd—ET 2 +3x+9 x-3
19. Pozp’amxiTs pIBHAHHA:
Dxd -z =x-1; 2) (x2 +2x)2 - 2(x2 +2x) -3 = 0.
E] 20. 3uaiifiTe: KOOPAHMHATH TOYOK ¢DepeTHHY rpadikie y=4x i
T
= =4
¥ x+1
21. Poap’amxiTh piBHAHHA:
1) 3:!:+29+ 18x + 5 25
16x% —1 8x3 +4x2 +2x+1 4x2+1
2) 3x 1 x—1

27x3 +18x%2 —12x -8 9x2 +12x+4 4x — 9x°
22. BHaAHIITH KOpeH]l pPiBHAHHA:

)(x2 —-4x)x-2)2+3=0; 2) x{x — 1)(x — 2)(x — 3) = 24;
8 19
3;2—3.{: - 4.1'-!—2 x—T)= :
) x4 —3x-2 ) ( X ) (x —1}x — 4)
5] 1
) + =
].1:3—::—1 x* -x—-b
2 3 8
6 + = .
E'I.11'.'5-'~-11.1||:+-i @ -11x+1 x2-11x-2
E 23. Poap’axiTs piBHAHHA:
r . 2 e
1}.1: 13+ x+1 - 2.5; 2}.1' +3x+ ox —0 il
*x+1 2x2-13 l1-x 3x + x2
Ho § 51

E 24. 3 micTta B ceno, BiAcTaHb Mi AREMH 16 KM, BHHIDOB NMiImoxijm.
Yepes 2 rog 40 xB v TOMY caMOMY HANPAMKY BHIXaJa BeJOCHNEIHCT-
Ka 1 nmpudyJa B cejJ0 OJAHOYACHO 3 MIINOXOA0M. SHAHAITE IMBHAKICTH
BEJIOCHTIEAHMCTKH, AKINO BOHA HAa 8 KM/ /ron Oineina 3a MIBHAKICTE ITi-
MIOX0/1a.
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TEMA 11

&

25. lloiza, aknit Oyno zarpamMano HA 2 roji, KOMINEHCVEBAR 3alll3HEHHA HA me-
perodi 400 kM 3aBJoBKKH, 301AbIIHBIIN BHAKICTE HA 10 KM /Toa. dHal-
MiTh, 38 AKWI YaC MOI3J MAB TOJIONIATH IeH NeperiH 3a Po3KJaJ0M.

26. Karep nmponaue 45 KM 3a Tedieio 1 T KM NpoTH Tedil, BATPATHBINHN HAa

BeCch MIIAX 3 rofg. Ska BnacHa mMBHAKICTH KaTepa, AKIO IIBHAKICTh
Teqil 2 EM,/Ton?

27. O 8-ii roguHi panky Bij npHcTa”i 3a Teuicw piukn Bigilimos nuit, a o
17-# roguHl B TOMY CAMOMY HANPAMKY BIAIHINIOB 4YoBeH, AKHH HA3MO-
rEaB nialT Ha Bigctaml 20 KM Bl npHeTaHl. O KoTplH roaHHl 4oBeH
HA3NOTHAB ILIIT, AKINO BIACHA INBHIKIiCTL YoBHA HopiBHIOE 18 KM /Ton?

28. Pufanka Bignaue Ha 4oBHiI 3 nyHKTY A nporu reuii piuku. [Togonas-
oI 9 KM, BiH KHHYEB BecJa, 1 depea 3 roj nicisa BIANIATTA 3 NYVHKTY A
Horo 3HOBY BiaHecno Ao uboro nyHKTy. IlllBpaxicTs 4oBHA Y cTOAYLN
Boal gopieHioe 12 kM /rog. 3HANMAITE MBUAKICTE Tedil, AKIO BOHA MeH-
ma Hix 5 KkM/roj.

29. llepma oneparopka Huun'mTEpHﬂm Habopy Habpana 120 cropiHok pyKo-
nucy, a apyvra — 144 cropiakn. [lepma moaas nabupana Ha 4 CTOPIHKHK
Oineine, X Apyra, 1 opanposana Ha 3 J1Hi MeHine, HiX gpyra. CKLIEKH
CTOPIHOK 110AHA Habupaaa nepiua onepatropka 1 cKijasKM — apyra?

30. Poboumnii aens craHoenTs 8 roa. lllod suroroenTn 15 meranen, bBorpa-
HY TpeDa Ha 1 rog menme, Hixx Muxainy. CKInIBKH geTaneidl 3a JIeHb

BHI'OTOBJIAE KOXEH 3 MalcTpiB, AKmo Bornan za pobounil eHE BHIO-
Toenae Ha 20 geranen 6ineme, Hix Muxaino?

31. Yepea nepmuil KpaH BOJOOYHINVEAY HA (pepMi HANOBHIOETHCA HA 4 roj

IBHJIIE, HIX 4Yepe3d JAPYIrHH cHopo:XHIOEThcA. HAKINo omgHOUYacHO Bia-
KPHTH oDHIBAa KpaHH, TO BOJOOYHINVEAY HAMNOBHHTBCA 3a 3 roja. da
CKLBKH IOJHH BOJOOYHIVBAY MOXE Yepes Neplnii KpaH HATOBHHTH-

CcA 1 32 CKIIBKH TOJHH 4Yepes APVIHH KpaH CIOOpPOXXHHTHCA?

32. MaiicTep MOKe BHKOHATH 3aBIAHHA Ha 3 roj IMBHAME, HiX Y4YeHb.
Hxmo maiicrep nponpamnioe 4 roa, a norim Horo 3aMiHNTE Y4eHL 1 Ipo-
npanioe 34 roj, To saBjaHHA Oyie BHKOHAHO. 34 CKLIBKH I'OJHH CAMO-
CTiHHO MOYKe BHKOHATH 3aBJAHHA MalcTep i 3a CKLIBKH — VUEHB!

33. 3aupor Mial # nuEKY, Mo MicTHTe 1 Kr Migl, ennaenan 3 2 Kr Miai.
OTrpuMany 3NHBOK, V AKOMY Migl Ha 25 " Olablie, Hixx Oya0 B nomne-
penasomMy 3nuBky. fkow Oyna Maca mo4aTxkoBoro anHsKa?

E] 34. 3 micr A i B ogHouacHo HasyceTpiu oHH OfHOMY BHIXaaH JBa BeJo-
cuneaueTH 1 ayerpiauca depea o rof. Illlemaxkiers BeslocHIeTHCTA,
AKHH BHIXAaB 3 MicTa A, Ha 9 KM/rojJ MeHINA Bijl IMBHAKOCTI Apyroro
pejocuneaucera. Axbdbu apyruit penocuneguceT Buixare Ha 4.5 rog niani-
e, Hi¥d ODepmyid, TO BOHHM ayveTpilamcs O Ha BigcraHl (o KM Bij Mi-
cta B. 3HaliniTe BigcTaHs Mix micramu A i B.

30. Bpurana pobiTtHuKiB Mana BUroToBuTH B nesHuil Tepmin 800 oaHako-
BUX BIKOHHMX Onoxrie. ¥ nepmi 5 aHie Opuraja miofeHHO BHI'OTORJIAJA
3aILIAHOBAHY KinwpkicTs OJokiB, a moriM KoxHOro aada — Ha 5 OJokie
Oinblne, HiX [JAHVEBAJA, TOMY BXKe 34 JeHb [0 BH3HAYEHOT'0 TEPMIiHY
Gyvno surororneHo 830 epikonnux Oaokie. Crinekn BikonHux OnoKiB
MAJIA MIOAHA BUTOTOBAATH OpUraja 3a niaaHom?

184 O




KsadpamHui mpu4yneH. PIBHAHHA, W0 3IB00AMbLCA 00 KBAJPAMHUX

TonobHe & memi |

KBAOPATHUWA TPUYNEH | PO3KNAQAHHA WOIO
HA NIHIKHI MHOXHWKW

Keadpamuum mpuyienom HAZNBAKIOTE MHOIOWIEH BULIALY
ax® + bx + ¢, ge x — aminHa, a, b, ¢ — uncna, npudgomy a # 0.

HHPEHE.H- HEE&PEI‘HHHEH mpusiena HasHBAIOTE 3HAYUEHHHA Bﬂiﬂﬂﬂi,
AJH AKOI'0 dHAYEeHHA TPHY.JIeHAa ,I['D]]i_HHIﬂE HYJKD.

fAwxmo x, i x, — KopeHi KBagpaTHOro TpH4JeHA ax® + bx + ¢, To
ax* + bx + ¢ = a(x — x Nx — ;).
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JABAAHHA AANA MNEPEBIPKM 3HAHBb
3A KYPC MATEMATUKH 8 KAACY

1. BuronaiiTe ail:

am—4 4 2 6
1 + — 2) — 1 —,
) a a ) b b=
2. llopaiiTe v BUTNAAL CTENEHA 3 OCHOBOK a:
1)a™" : a% 2) (a~2).

3. Opaun 3 gyrie pomba gopienwoe 46° 3maiigites inmi kyre pomba.
E 4. 3uaiifiTe 3HAYEHHSA BHpAa3y:

1) zgﬂm,l ; 2) V2 - 0,5 + (T2

5. Poar’axiTh piBHAHHA:
x%  3x-2
-1 =x2-1

6. Cepenusa ninig tpanenii gmopisaioe 12 cm. 3naiigitTs ocHosn Tpanenii,
AKINO OfiHA 3 HHUX Ha 4 cmM Olakina 3a iHMLY.

[3]7. V AABC: 2 C = 90°, AC = 6 cm, AB = 10 cm. Posp'sxits neil Tpu-
KVTHHE (KVTH TPHMKYTHHKA 3HAWIITE 3 TOYHICTH 10 rpajayea).

8. MoropHui yoseH nogonas 36 KM nDpoTH Tedil 1 NOBEPHYBCHA HAa3aj, BH-
TPaTHEBIIM HA Bech INJIAX O rojl. SHAHAITE BJACHY LIBHAKICTH YOBHA,
AKINO MBHAKICTE Tedll piYKM JOpiBHKIOE 3 KM,/TOJ.

. 8x - 32
9. IloOvavitre rpadik dyveEKDII K = 4i "

1) 2x2 +18x + 6 = 0; 2)
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3AAAY! MABUWEHOI CKAAAHOCT! 3 AAFEBPU

PauioHaneHi eMpasu

1. [Hoseaits, mo ans gogatrHUX 3Hauedb a 1 b (a # b) anauenus apoby

a? —b* _ ) . a? + b?
Diabllle 3a BIANOBIJIHE 3HAYEHHA Apody y
a—b a+b
: .. m'+mén® + n?
2. CroporiTs apid -
3. CnopocTiTek BHpas:
n V+E, y P =0 w-y==
l + 1 EyE ‘ o of .
X y+2z2
m-n _m*+n®+m
2) (4nt* + dmn? + m?) : (2n? + m) (n " %
3) 4 L1 4 _
i ' .2 3 ylxyz + x + 2)°
1 y
Y=
z
-2 .
4) [ a ] _{u+b}2—4ﬂb ‘ at
b-a a? — ab ab? — pt’
5 P°-64  p* @ 4p’@p+1)
4 +2pt+p?2 4-4p7 + p2 LD
0 xl -yl x2y? +{IE — 2 ]“
x3+yd (x+yP-3xy | xy ) °

4. JoBemiTs TOTOMHICTL:

1) [IE —-.b‘lﬂ.]x '[y + i]yr = [E]W;

¥

E[1+hﬂ+¢2—aﬂ]_([1+ 1 ]_[1_ 1 ]]=u:-+¢—a}{
) 2be \la b+e) \a b+c 2be '

(x —y)* + xy x% + y® + x%y? + x3y*® B
(x +y)P? —xy (2% + y® + 2%y + 2y )2 - P
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3adaui nidsumeHoi cknadHocmi 3 anzebpu

10.

11.

12,

13.

188

4][2—;;_!_2{1:—1}]:[y{x-1]+x{2—y}]= 1 -
y-1 x — 2 y-—1 x—2 X—-y

JoeeniTe ogHY 3 TOTOMHOCTEH BHAaaTHoro marematuka Jl. Einepa
(1707-1783):

a(ad + 269 [ b2a® + b%))
[_ ad — b ]_[ ad — b3 ]=ﬂ3+bﬂ'

HopeniTs, M0 3HAYEHHA BHPAa3y

1 1 2 1 3
+ + + +

l1-a 1+a 1+a® 1+a' 1+a®
€ BIA'eMHHM Jna Ovab-AKOro 3HadeHHA a = 1.
HNopegiTs, Mo KoaH x + y = 1, TO
x Yy _ Ay-x)
-1 x8-1 x2y?2+38

HoeeaiTs, M0 KOMH ANA YHcen x, i, 2, m, n, p CIPaBKYIOTECA PiBHO-

¢-ri'r+y+z Iim+ﬂ+*ﬂ 0, 7 HHUX CHPABMVETLCA 1 piB
R — —_— _— = —_— _— —_— == " n H_ -
m n p X Yy =z e v P
2 2 2
H]'ETLI +y +.E' =1
m2 n? p2
: 1 1 239 2
Iluuﬂm'ra.murcnnua+—=h+;=c+—,'ruﬂ bct =laboa=b=-c.
a
Poap’akiTe BifHOCHO 3MIHHO] X pPIBHAHHA:
_ 9 _
== o 29 X=2 _ o,
xX—da x —1
3)(a—2)x = a? —4; 4) (a? —1)x = a* — 2a + 1.
Poas’axiTe BiIHOCHO 3MiHHOI ¥ PIBHAHHA:
l}i_i:2I+ﬂ_E; E}1+I=£;
a 2x 2a X l1-x b
EJI_E" X :.r+.-:1; 1) 3 " 2 =4I+Tl.i-
a x—a a xr—a x+a x*-ag*

IMopapok uHcna a JopiBHIOE —3, A NOpANOK 4Hciaa b nopieHIOE 5. AKHM
MO¥e OVTH NOpAJOK dYHCJA:

1) ab; 2) %; 3 2. 4) a + b?
il

KeagpatHi kopeni. [iAcHi yucha
Poar’axiTE BiIHOCHO 3MIHHOI X PIBHAHHA:
]_]u'{;=ﬂ+3; E}HJE:::; Nia+3Wx+2=a2-9,
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3adaqi nidsuuieHol cknadHocmi 3 anzeBpu

D .
14. VraxiTh 11lJe 4YHCea0, M0 € HaHDJAMKYINM 10 KOPpeHA pIBHAHHA:
1) (5v2 — 3+/3)x + 4 = 0; 2) (52 + T5)x = 13 + 24/3.
15. dHaNAITH 3HAYEHHA BHpAa3y:
1) 3 — 13— 443 E}JJE—JE—JEE—LLJE;

3) wawﬁ - 52 - J52 + 3043.
16. CopocTiTh BUpas:

1}~..r'r+2q" 1+-J.r INx—-1,axkmol < x < 2;
2) V10 + 24 + 40 + V60.

17. OBumncairs:
5+B \5+\B
1) «-,1'3 Jﬁ :
-3 5B
53 Jﬁ
2) (V3 + 2 + D3 + 2 - DB + 1 -+2)(1 + 2 - 43).

18. IMobyayiiTe rpatir pyHKIIL:

1}E=4I—Jx_2: E}y=«fxﬂ—ﬂx+1—x.
19. 3BiabHITBECA Bl IppalioHANBHOCT] V 3HAMEHHHEY Xpo0v:
«J’afJE 2.3 gy (L+48) -
V2B Tt
3) 2 _ 5 2+4/3
JE+.\IIIE+4.J§' 6 —+3 + 2—1.
20. Ym € BzaemHO oDepHEeHHUMH YHCJIA JT - 21.-"1_{]' 1 JE i JE?
' ’ 3 J5 -2

21. Copocrirs Bupas:

Nx+Jy)? -4y  x+9y+6ay
: 1 v

1)
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3adaui nidsumeHoi cknadHocmi 3 anzebpu

22. CopocTiTh EHpAas:

{Jx2+x«]x2~y2 V":::E—.r,fx‘ﬂ" y?)? '[F"'JE'E]
Z\fﬂy ¥y Vx i

ARmMo x > y = 0;

A/ b—a b=
2 ——1, axkmo b = a = 0.
][u'ib+a+-u"b—u «Jbﬂ—ﬂﬂ+a—b .

a2
23. CopoctiTs BHpas:

1) }f{{l e E}EE-— Eu:‘..t.; 2) x2 + -f.lE
a8 r
E x| - o + 4

24. JoBeniTh TOTOMHICTL:

g
ﬂ—»,ﬁ n 3{7 a++b 4::\1"5

RPN A P

25. Bigomo, mio +/3 — x + +5 + x = 3. He 3Haxoasaun 3HaAYeHHA X, 3HAHITITH
3HAYEHHA BHPAasy ~.f[3 - x)}5 + x).

26. Bipomo, mpo JELI - -JIE x2 =2, He 3HAXOAAYH 3JHAYEHHSA X,

3HANITh BHAYEHHS BHpPA3y V24 — 22 + 12 - 22,

27. Bimomo, mo ﬁ.l"r_ -.,r =9, xy = 9. He sanaxogA4n 3Ha49eHb X 1y, SHAHIITE:
Nx+y; E]I-J;+y-q"_; 3) x* + 1~

KeaagpaTni piBHAHHA

28. [ns sakoro 3HAYEHHA @ Mae JIHINE OUH KOpiHL piBHAHHA:

D(a+4)x? -(a+5)x+1=0; Dla—4)x%+(2a-8)x +15 = 0?
29. Poap’amxkiTh piBHAHHA:
D2{a —1)x2 +(a+1x+1=0; D(a+1Dx2 —(a—-1)x —2a = 0.

30. 3HalAITE KOpeH] PIBHAHHA!
1) Va2 + x +Jx2 —2x -3 = 0
21:2—41:+4+‘.rﬂ +2x -8/ =0

3}; Jx - E‘+#x-¢—4x—ﬂ

31. [loseniTh, mio 4HcIo 3 He MoMe OVTH AHCKPHMIHAHTOM KBAJPATHOTO
pisaanaa ax® + bx + ¢ = 0, axumu 6 me 6yau uini uyucna a, b, e.
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3adaqi nidsuuieHol cknadHocmi 3 anzeBpu

D :
32. Jlna aAKoro 3HAYEHHA @ CyMa KBAJAPATIE KOpPeHIE pPIBHAHHA
x2 —(a + 2)x + a — 3 = 0 6yne waiiMmenmow?
33. Ina saAxkoro 3uaueHHA b cyMma KBajpaTis KoOpeHiB piBHAHHA
x4+ (b+1)x + b —1,5 = 0 6yge manbiasmon?
34. Kopeni x, i x, piBHAHHSA x2 ++Ja—4 x -5 =0 3a10B0NLHAINTE YMOBY
1 i 1 18 Ariatini
— + — = —, 3HAHJITE a.
xf x5 25 i
35. Hexaii x, i x, — kopeni pieassaa 2x° + Tx — 1 = 0, Craazirs KBagpar-
He PIBHAHHA, KOPEHAMH AKOro € 4HcJa:
1 1 x - 4
1) —i—; 2)—L1-3i—=2-3; 3) x;xf i x,xd.
X X Xy X
36. HomenmiTh, mo Konm a, b 1 ¢ — CTOPOHH TPHKYTHHEKA, TO PIBHAHHSA
b2x? + (b + ¢? —a?)x + ¢* = 0 me mae KopeHis.
37. HomeaiTs, mo moaynb pisHMni kopeuis piBHaHHa 5x% - 2(5a + 3)x +
+5a® +6a+1=0 ge zanexuTsL BijJ 3HAYCHHA a.
38. Poap’amxiTe pIBHAHHA:
1)x3 —Tx+6 =0; 2) x3 —-6x2+5=0;
3 —5x24+6=0: ) xt—2x*-3x* —4x-1=0,
39. Poap’axiTe BIJHOCHO X pIBHAHHA:
-
N(@2+a-2)x=a-1: E}I 5‘:':-'”4=I'.];
x— 0
3) x—a 0 4}x3—{33+4]x+12a=ﬂ=
x¢ —4x+3 x—3
alx —a) g*=-1 x
5 = - 6 =— nea=z0.
] x+ 7 } ax—1 a &
: x*+ax+9
40. JIlna AKWMX 3HAYEeHbL @ PIBHAHHA r=a = 0 mae aWIme oOHH KO-
piHL?
41. Poar’samirts piBHsHHESA
38 P 10 x+10
- x24+20x-100 x2-x+10 x2+x-10
42, Jins axkux 3Haveds a i b rpuunen 4x® + 36x + (a + b) € nosHuM KBaj-
paToM, KO Bigomo, mo a — b = 37
43. CnpocTiTe BHpas:

2 4+38r+2 x2+4x+3 x2+5x+6 2 :

3a? + 2ab - b® i 10(ab — 3b%)
a? + 4ab + 3b2 a? —9p2 -’

1]( 1 L 2 1 )El{x—3F+121_

2)
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3aoaui nigBuweHol cKnaoHocmi 3 anzebpu

&
44, Poar’amIiTH BIJIHOCHO X pPIBHAHHA:
1) 2wl 1
a’x-2a 2-ax a
2]I+2+ 3—-X =Ex+2,;mn¢{l.
3x-a 8x2+2xa-a® x+a
45. Poap’s:xires piBnsHHSA:
x-3 x+3 _x+6 x-6
-1 ‘#+1 x+3" 2-2
x—-2 x+2 28 x-4 x+4
2) + + = + #
x-1 x+1 15 x-3 x+38
46. Poar’awiTe piBHAHHA:
Hvx-5=x-11 2) Va2 + 20 = 22 — x2,
47. Poap'a;xkiTh PIBHAHHA:
1) [2x2 + 4x — 5| = |x? 2) 3x? —4 =5x 1|
48, Tlobyayiite rpadix pisaansaa x° — bxy + 6y° = 0,
49. Poar’amxiTh pIBHAHHA:
2 2
1}(2.‘.-:+1J [E —4] _ 2. E][EI—E] +[T.::—E) _ 4,25:
3x — 4 2x +1 2-1Tx 2x — 0O
1 1 4 x* 2
3)T|lx+—[—2 r3+—]=9; 43—+—]+4{———]—B=ﬂ,
) [ .1'] [ xe ) [.'J:E g 3 =x

20. ¥ cynepmapreTr npuseann abnyKa nmepmoro copry Ha cymy 2280 rpr
1 apyroro copry Ha cymy 1800 rpr. dxmpo npomatn Bel Abayvka onTom
no OAHIH 1L — HA 9 rpAE HUXYIA B LiHM KlJorpaMa IEepIioroe copry,
TO BHPYVYKA CKJaje 3amnjaaHoeaHy cyMmy. CKiabKM Kinorpamie abayvk
NPHEE3IH B MAPKET, AKI0 A0NVK Apyroro copry dOyzio Ha o Kr Olasie,
HIXK AONVEK Nnepmoro copry?

5l. Barapanu mine momarHe uyncho. [lo HeOro mpaBopyd AomHcANH nugpy 7
1 Bl OTPHMAaHOTO YHCJIA BIAHAMNH KBaJApPaT 4HCIa, M0 3aragann. Piaanimio
3MEHIINIH Ha 79 % 1 omep)kann zaragaHe 4duciao. Axe gucao saragann?

52. 3 micra A B mMicTo B, BigcTaHL Mi AKEMH 164 EM, 31 IIBAAKICTIO
20 kM/ron BHIXAB BeJocHNeaHeT. Yepea 2 roa v TOMY CAMOMY HAIIDAM-
KV BHIXAB MOTOIHKIICT, AKHH, 0DIrHABIIN BelocHNenHUcTa, npubye
v Mmicro B i ogpasy NOBepHVB Hasaj]. JHAHTITE INBHAKICTE MOTOIIH-
KJicTa, AKINO BIH 3VCTPIB BeJOCHIeOAHCTA 4Yeped 2 rog 4o XB micas
TO0, AK Horo odIrLHas.

03. I micra M y micro N 3l meuakicTo 12 KkM/roa BHIXas BellOCHIIEAHUCT.,
Hepea 1 roa v ToMy cCAMOMY HANpAMKY 31 meHAricTio 19 KM/rox BH-
ixana senocunexmcrra. Ille uwepea 1 rop 2 micra M vy Tomy camomy
HANPAMKY BHIXAB e i MOTOIHKJICT, AKHH 0DIrHAB ONHOI'O 3 BEJIOCH-

nepucTie wepea 10 xB nicna Toro, AK obirsas iHmoro. 3HANWITE MBH-
KiCTh MOTOIIMKJIICTA, AKINO BOHA Olasima 3a o0 KM, /Toj.
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O

4.

29.

a6.

a7,

3 micTeyka A no mictedka B 1 3 B 1o A ogHOYACHO BHHMIILIM aOBa Ii-
moxoaun. Ilepimuit npudye go B ugepea 0,8 roa nmicas IXHBOI 3ycTpiyl,
a aApyruil npudye go A gepea 1,25 roa nicaA IXHBOI 3yceTpivl. CRINBKA
rognH OVE v A0Opo3l KOKHHHA 3 mimoxomie?

[Io nBox B3AEMHO NepHeHIHKYIAPHAX IOPOrax pyXaloTkCA B HATIPAM-
Ky IepexpecTs Mmoxia i BeJIOCHIIEIHCT. ¥ neAKHWH MOMEHT Jacy Mmimmo-
Xil 3HAXOOHTHLCA HA BigcTaHl 2 KM, a BeJIOCHIIEAHWCT — HA BigcTaHi
3,75 KM Bin mepexpecta nopir. Yepes AKMA "ac BiicTaHB MIXK HHMH
popieHOBaTHMe 1,25 KM, AKOIO INIBHAKICTE NioXoga o KM/ToH, a Be-
nocHaneaucTa — 15 KM/Tona?

Ipa Ta Oner mann pasom HabpaTH pykonuc o nesHoro rtepminy. Ilicasa
TOre AK OyJ0 HadDpaHO NOJOBHHY pykonucy, Oner saxpopis, 1 Tomy Ipa
sakimuniaa pobory Ha 2 aHi miapime, HiX nDepeabauanocsd. 3a CKiNLKH
nHiB Mir 61 HaOpaTH PYKONHC KOMHHAN 3 HEX caMocTifino, axmo Ipi Ha
e saHazobHIocA O HA D AHIB MeHme, HixK Onery?

Yepea nepmuil KpaH MOMKHA HATNOBHHTH DezepByap BoJow HA 24 XB

2
IMBHAIIE, HiX dYepes Apyruil. Sxmo cnouarky 2 pesepByapa 3aloB-

HATHh 4Yepes NepIlHi KpaH, 4 HOTIM 4YAacTHHY, IO 3aJHINHIAcCH, — Yepes
OPVrHi, TO BHTpAYeHHH Ha Ie 4yac Ovae Ha 33 XB OLnbIIHM, HiX¥ dYac
HANOBHEHHA pesepByapa OJHOYACHO deped obHABA KpaHH. 3a AKHH 4ac

MOYKHA HANOBHHTH pe3epByap Yepe3 KOKHHM KpaH oxpemo?

193




ol o

10.

11.
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3AAAYI MABUULEHOI CKAAAHOCTI 3 TEOMETPII

HoTHPHEVTHHEH

. Ha croponax AB i1 CD pnapanenorpama ABCD 3o0BHI HbOro nodyaoBaHO

aBa pieHocTOpoHHIX TpHKYTHHEN ABK 1 CDL. llopenitTs, mio BIAPI3OK
KL npoxoauTs yepez TOUYKY NEepeTHHY jlaroHajleil napajejorpama.

Ha ocroBl AB pieHODempeHoro TpHKYTHHEA ABC B3ATO NOBLABHY TOY-
Ky K. Yepes mo Toury napanensHo BC i AC nmpoBeneHO mpAMl, AK] Iepe-
THHAKIOTE CTOPOHH TPHKYTHHEKA. [lopeaiTs, o nepuMeTp napajenorpama,
AKHI NIpH ILOMY VTBOPHECH, He 3AJeXHTH Bl moJoskeHHA Toukn K.
Touku A, B i C nemxarts Ha KoJji ia mesTpom O, ABCO — napaneiorpam.
SHAHAITE HOro KYTH.

IlobyavitTe napadenorpaM 3a ABOMA AiaroHANAMH i BHCOTOO.

Hiaronani onykJaoro 4oTUPHKYTHHKa po3dMBaOTE HOr0o Ha YOTHPH TPH-
KYTHHKH, NepUMeTPH AKHX OoJHaKoBlL. BuanauTe BHJ YOTHPHMEYTHHKA.

. Kono 3 pmiamerpom AC npoxoauTs 4epes cepeiuHY cTopoHH AB pomba

ABCD., 3uaigites TVOHH KVT poMba.

JoBHI npaMoKkyTHHEa ABCD subpano touky K tar, mo ZAKC = 90°
SHamnniTe £ DKB.

. Ha rarerax AC i BC npaMoKkyTHoro TpHEVTHHEA ABC no0vaoBaHo KBa-

npata ACDE i1 BCKL. Ilpami ED i KL neperunawoTrsca B Toumni P. Ilig
AKHM KVTOM NepeTHHawThesa npami PC 1 AB?

CTopoHH NpAMOKYTHHEA JOPiBHIOKTE a 1 b (a = b). BicekTpucn 4oTHpLOX
KYTIE NPAMOKYTHHKA, NepeTHHAKYHCE, VTEBOPHIOTE YOTHPHKYVTHHK.
SHANNITE HOro gqiaroHAal.

JoeenitTs, o DicEKTpHCA KYTA [ApaJieslorpaMa AlJNTh HABILJI KYT MiXK
BHCOTAMM, NNPOBEJEHUMH 3 BEpPIIHHH ILOI0 KyTAa.

Yeepenunil keagpata ABCD yaaro Touky P 1 Ha Biapiaky AP, AK Ha cTO-
poHl, nobyaoeaHo Keaapat APNM, cropora axoro PN nepernnae cTopo-
By AD wkeangpara ABCD. llopisraiTe Mix cobowo sBigpiakn BP 1 DM.

HNoeseniTh, Mo B Oyab-AKil Tpanemnii cyma OiuHHX cTopliH Oinbma 3a
piaHHIIO Olabkimol 1 MeHNIol OCHOB.

BinoMo, mo icHve Touka, piBHOBiAmaneHa Bijg yeix npaMHx, mo Mic-
TATH CTOPOHH Tpanenii. 3EalgiTs NepEMeTp Tpanenii, Axkmo i1 cepen-
HA JiHig popieHwoe 10 cmM.

BigoMmo, mpo icHye TOUKa, PIBHOBIAAAJIEHA BiJ yClX BeplIMH Tpaneiil,
OAMH 3 KyTis arol popiemwe 40° 3uaitaits inmi kyre Tpanenii.
OcHoen Tpaneuil gopieHwoTE a 1 b (@ > b), a cyma KyTiB, NpHJIerinx
Ao Diasmol ocHoBH, jAopieHIoE 90° 3HAHAITE BIACTAHE MIXK CepejnHA-
MM OCHOB Tpaneii.

Hiaronanl vorupakyTHHEa ABCD, snucanoro B KoJo, NepeTHHAKTHCH
B Touni M. Bimomo, mio £ ABC = 73°, ZBCD = 103°, £AMD = 110°.
SranmiTe 2 ACD.

¥ rocTpokyTHOMY TpHKEYTHHKY ABC npoeeneno sucotu AH,, BH, i CH.,.
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18.

19,

20.

21.

¥

&5

29.

26.

27.

29,

H — Toura IXHBOTO nepeTHHY. Cepe,n; cemu TOo49ok A, B, C, H,, H,, H,4
i H yramitrs ycl Taki 1XHI YeTBIpKH, Yepe3 AKI MOHA IPOBECTH KOJO.

HoxidHicTh TPHKYTHHEIB

YV n'aruryraury ABCDE pei kyre Mix cobowo T4 Bei CTOPOHH MiX
coborw pieni. [iaronani AD i BE neperunaworsca 8 Touni 0. loeenirs,
mo NAAED ~ AAOE.

Yepea sepiiney A napanenorpama A BCD npoeefeHo NpAMY, AKA NepeTH-
Hae npomosxerHA cropin CB 1 CD signosigno B Touxkax N 1 M. Jlosenits,
mo gobyrox BN - DM He 3ane:XHTH BiJl TOro, AK MPOBEIEHO K MPAMY.
Hiaronans Tpanenii ginuTe 11 HA aBa NOoXi0OHHX TPHKVTHHKH. BHaHau-
Te JOBXKHHY i€l JiaroHaJai, AKII0 OCHOBH Tpanemnii JopiBHIOKOTE a 1 b.
YHepea cepeguny HAWDLALIO] CTOPOHHM TPHKYTHHKA NPOBENEHO NPAMY,
AKA BIATHHAE BijJ HLOI'O TPHKYTHHE, NoAi0HHUN JaHoMy. JHAUAITE HA-
MEHINY CTOPOHY TPHEKYTHHEKA, L0 BIATHHAETLCH, AKIIO CTOPOHH JAHO-
ro NOpPIBHIOKTE:

1) 42 em, 49 em, 56 cMm; 2) 42 cm, 49 cMm, 63 cm;

3) 42 cm, 49 cm, 70 oM.

CrkinekH poas’'A3kiB Mae 3ajlaua B KOMHOMY 3 BHnNagkin?

¥ rpurkyrHurky ABC wyr B — rtynuii. Iloanaure Ha croponi AC Taky
rouky D, mob sukonyeanaca pisricts AB® = AD - AC,

. AD 1 BC - ocnoeu tpanemil ABCD. [liaroranl Tpaneiiil B3aeMHO Iep-

nesaAuKynapai, AC = 15 cm, CE — Bucora tpanenii, AE = 9 cMm. 3unan-
niTh cepeiHK0 NiHiK Tpanenil.

Poap'aaypaHuAa NPpAMOKYTHHX TPHEKYTHHEKIB

Hiaromani worupuryrHuKa ABCD BzaeMHO NeplneHIMKYJIApHI.
Hosenits, mo AD? + BC? = AB? + CDZ,

Toura M nexnTs veepegmHl KyTa, AKHH AopieHioe 60° Bimcrani eig
ToukH M pmo cropiH KyTra NOpiBHIOHNTE @ 1 b. 3HaAHAITE BiACTAHB Bij
ToukH M mno BepIIMHHE KyTA.

IIBa kona piasux pajxiycie MaioTh 30BHIMHEIN gotHk. MN - ixHa coijak-
HA 30BHIMHA JoTHYHA, M i N — ToukH notHKy. [loBenirts, Mo JOBXHHA
pinpiska MN € cepeiHiM reoMeTpHYHHM JiaMeTpIiB KiJ.

1) ¥ rocrpokyrHOMY TPpHEYVTHHKY ABC EH — sucora. [loeeaiTs, Iio
BC? = AB? + AC? — 2AC - AH.

2) ¥ tpuryrHHURY ABC £ZA — rynuii, BH - sucora. [oBeflTs, w0
BC?2 = ABR? + AC? + 2AC - AH.

Y nNpAMOKYTHHH TPHEYTHHK BIOHCAHO KOJ0. TOYKAa AOTHKY ALIHTH
rinoredysy vy BlaHomeHH] 2 :3. 3HAHAITE HepUMeTpP TPHEYTHHEKA,
AKIO IEHTP BOIHCAHOrO KOJia MICTHTHCA HA BicTaHIl m-.,@ BlJl BEepPIINHH
NpAMOro KyTa.

Hexait a i b — kaTeTH NpAMOKYTHOrO TPHMKYTHHKA, ¢ — HOro rifnorexy-

aa, h — Bucora, npoeejiesa o rinoredHyau. JlosefiTs, 10 TPHKYTHHK 31
cropoHaMu i, ¢ + h i a + b — npaMOKYTHHH.

. ABCD - npamokyTrHa Tpanemnia, £A = ZB = 90° AB =a, CD = b,

Q
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31.

g B

S

37.

39.

40).

&

BC = ¢, BC < DA. 3nalifiTe BijicTAHB BlJ TodkH B ao npamol, mpo
MmicTaTe CD.

O6uncnire: 1) sin 15°; 2) 8in T5°.
Muorokyraugu. [laomi MHOrOKYTHHKIE

Uy icHYE MHOTOKYTHHE, V AKOTO:

1) 20 piaromaneii; 2) 21 miaroHans?

B onykaoMy n-KYTHHKY N'ATh KYTiB MawTh rpaagycay mipy 140° kox-
HUM, iHOI KyTH — rocTpl. 3HalniTe n.

. Hoeeairs, mo eigeradi Big goeinkHOl TOUKHM giaroHani napanenorpasa Ao

HelnapajeabHUX cTopiH obepHeHO NponopuiiiHi JOBMHUHAM IIMX CTOpIH.

Yeepeaunl npamMoryTHoro TpuRyTHHEKA ABC (£ C = 90°) yaaro Toury
M Tax, mo naongl TpuKyYTHHKIE AMB, BMC 1 CMA pieal MK coboo.

Hoeenits, mo MA? + MB? = 5MC?,

. ¥ CKINBKH pas3ip IJaoma TPHEVTHHEAa ABC 0inbIna 3a nJomy TPHEVT-

HHKka ABM, e M - Touyka nmepeTHHY MeAiaH TpHKYTHHKa ABC?

¥ rpukyreury ABC h,, h,, h, — BHCOTH, NpOBeleHi BigmoBigHO A0
cropia AB, BC i CA, a d,, d,, d; — Bifcrani Bij AoBineHOI ToukH P,
10 MICTHTBCA BCepeHH]l ObOr0 TPHKYTHHEA, b0 cTopiH AB, BC 1 CA

dl+d2+d3:1i
hy hy

BianosiaHo. HosemiTs, IO

. TouKa nepeTHHY DICEKTPHC TPHKYTHHKA Ha 3 CM BigjajeHa Bl NpAMOIL,

0 MICTHTE OJHY 31 cTOpIH TPHKVTHHKA. JHAWAITE 0NV TPHKVTHH-
Ka, AKIO Horo nepumMerTp nopisHioe 36 cwm.

Ha croponax AB, BC, AC rpuryrauxka ABC noanaueno roukun M, K,
Prag, mo AM : ME=BK : KC=CP : PA =2 : 1. Ilnoma TpPHKYTHH-
ka ABC popisaioe S. 3Haiigits naomy worupukyrauka APKM.
BicexTpucn Becix KyTiE Tpaneunii nepernmHawTbeA B Touni 0O, AKa
MICTHTBLCA HA BiacTaHl d Blj OLIBIIO] CTOPOHH Tpanenil. 3HAHIITEL ILJI10-
my Tpanenil, AKI 11 0i4Hl CTOPOHHM JOPIBHKOWOTE M 1 n.

41. AD i1 BC - ocroeu Tpanenii ABCD, CD = ¢, Tourka K — cepeauna DigHOI
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cropoEH AB. Bigcrass Big Touknm K mo nmpamol, mo MICTHTB CTOPO-
Hy CD, pnopiBHioe d. dJHAHIITE NJIOILY Tpanemii.

. ¥ Tpanenii ABCD M — cepeannra 0insmol ocHoBH AD, AB=BC=CD =a.

Touka nepeTHHY miaroHaneil Tpaneinii adiraeTbcA 3 TOYKOK NEPETHHY
BHCOT TpHKYTHHKA BMC. 3HaiifiTe niaomy Tpanenii.




Ceponelicbka maremMaTHuHa onimmiajga aag JiBuarT

MixHapogui marematuydi onimniagy (MMO) sanpoeagseHo 1959 poxky. MNepwi nie
CTONITTA IXHIMKU yyacHukamu Bynu Tineku xnonuyi. Lo HaguxHyTW i gieyaTt BpaT y4acTb
y MarematudHoMy pyci, y 2012 poui B KemBpuoxi (Benwka bpwrania) enepwe Gyno npo-
peaeHo gievyavy €eponefcbky matemartwyHy onimniany (European Girfs Mathematical
Olympiad, EGMO). ¥ Hii B3aanu y4acTe 70 aieyar 3 19 kpaix. HactynHl EGMO npoxoaunu
y NMiokcemBypai, TypewuuHi, Binopyci, PymyHil, lWeeiuapii Ta Itanil. 3 Toro 4acy ykpalH-
CbKi ydacHMLi Tpuyi Habupanu HaReuwy cymapHy kinekicTe Ganie y odiuiiHomy 3aniky i
anobyeanu ctatyc Hankpawol komadau. [oci ¥oaHiA 3 iHWKWX Kpald He Bganoca NoaTo-
PWUTH Taki BUCOKI pe3ynsTaTw.

VI1Il €Eeponefickka maTeMaTH4YHA oJiMmiaga AJA JIBYAT yhepiie 0OyJia
npoBefieHa B Ykpaidi, v Kuegi, v keiTHi 2019 pory. CoisopranizaTopaMn
ojqiMmiaau epeTynuaH MinicTepeTBo ocBiTH 1 HayKkH YEpalau, KHY iMeni
Tapaca Illesuenxka, Mana akanemisa mayx (MAH). V miil Bagan yuacrs
49 MIHAPOAHUX KOMAHI.

200 yuacHuns y Bini Big 13 no 20 pokie nmijg yac IHTeNeKTYAILHUX 3MA-
raib po3B’fA3yBanM JAoBOJlL ckaaaHi mMaremaTHuHi 3aBgaHHa 3 anreGpu,
KOoMDIHATOPHEKHM, reoMeTpil Ta Teopil uncen. lloaua gisyara poas A3yBainu
0o TpH 3ajgadvi, 3a KOXKHY 3 AKHX BOHH MOraH orpuMaTtH eBig 0 go 7 damise.
OuniHoBajacd He JHIIEe NPABHIALHICTL, 4 H OPHINIHAJLBHICTE pPlIHeHL.
YEKpalHchbKa KOMaHJa B UX 3MaraHHsax nocina nodecHe nepiue micie!

Xoua EGMO mae erarye esponeiickKol odiMniaagu, npejeTaBHUKN IHITHX
KpalH Ted MOMYThL OpaTH B HIH yHUacTh, aAJle N03a KOHKYpcoM. Tak,
y 2024 poni XIIl €pponeiickka oaiMniana AnA JIBYAT NPOXOAHJA B MIcTl
Ixantybo (I'pyaia). ¥ HIN Bagan yuacTh 212 mxonapok 3 54 KpalH CBITY,
aokpema 151 gisunna 3 38 kpaln €pponH.

Ja nigcymramu EGMO-2024 nepeMory B KOMAaHIHOMY 3aliKy BHOOpOIH
yoTHpH yEpaimkwm — Eprenis Ppankesnu (JIseie, 3zonoro), Mapuua
CnexTpoBa (Xapkie, sonoro), Aznica Ilorromrima (Kmuie, sonoro) Ta
Karepura Crpopenko (Knis, cpibno). ¥ manpymxeniii Dopors0i, BigcTaoun
BlJI pPYMVHOK, V KiIHIeBOMY MNIACYMKY HAINI AIBYATA BHIOEPEIHNIH KOMAHIY
cynepHHIL Ha D Oanis! Tak, yKpalHCBKA KOMAHJA NIBYAT NMOKA3AJA YeTBep-
THH KOMAHIHHI peayJabTaT, NPOOVCTHRINH BIepe] TiNBKH KOMaHIH
Cnonyuernux Illtarie, Aserpanii i1 Kuraow. Ane i KoMaHAH — HeeBpoONned-
chKi. A oT cepeln oimifiENX eBponeHcEKHX YVYACHHIE KOMAHIA YEpalHH —
nepma!l

YKpaiHcwka yemeipka
nepemMoxHuyb Ha EGM0O-2024




HodamKxu

O
HAOTJATOK 1

TOTYEMOCSH 110 3HO (HMT)

Poar'axxiTe 2anaul, M0 OPONOHYVEAJNIKMCA HA 30BHIMHEOMY HE3AJIEKHOMY
oniHweanHi (3HO) 3 MaTeMATHKH MHHVJIHX POKiB, AKI OXONJAKWKTE KypC
reomerpii 8-ro kinacy. ¥ Aymeax yKaszaHo, v AKOMY pOli e 3aBAaHHA
nponouyeanoca xHa 3HO.

o xomnozo i3 sasedaus 1, 2, 4, 6, 9 obepimb npasuavhuil sapianm sid-
nosidi 3 n'amu zanpononosanux sapianmis (A= ). o koxnozo i3 3aedanb
3.5, 7.8, 10-13 sidnosids zanuwims.

Tema « 1IOTHPHKYTHHEH»

1. (2011 p.) Ha ManwoHEKY 3o0pameHo KoJdo i3 neHT-
poM v Touni O Ta piBHocTOpOHHIH TpHKVTHHK AOB, mo
nepeTuHae Kojao B Toukax M i N. Touxka D HaneXHTh
KOJY. SHAHTITE rpaaycHy Mipy kyvra MDN.

A b B I O

i5* | 80" | 45" | 60° | 120°

2. (2015 p.) Ha giaronani AC ksagpata ABCD zazauo Touky, Bijicrassn
Blg AKOol a0 ctopid AB 1 BC nopieHwe 2 M 1 6 em BianoeigHo. Buanaurte
nepuMeTp KBaapata ABCD.

A B | B T i
16 cm 24cw | B2em 18 om 64 cu

3. (2012 p.) BicexTpuca kyra A npaMoxkyTHuka ABCD neperunHae iforo
dinemy ctopony BC B Touni M. Buanaurte paaiye koJja (y cM), ONIHCAHOTO

HABKOJIO NIPAMOKYTHHEKA, Armpo BC = 24 cm, AM = 10& CM.

Tema «IMOJAIBHICTE TPHEYTHHEKIB»

4. (2011 p.) ¥ rpuryranky ABC: AB = 31 em, BC = 15 cm, AC = 26 cm.
Ilpama a, napanenssa cropoHl AB, nepernnae cropoan BC 1 AC vy Toukax

M 1 N miagnosigHo. ODuHcalTe nepuMerp TpHEYTHHKa MNC, arkmo
MC = b cm.

A | _E B T _,]'I
15 cm 24 cm 48 cm 21 cm 26 oM

5. (2013 p.) ¥V rpurkyraux ABC sBumcadHo kKsBajpar
KLMN (ane. man.). Bucora usoro TpHKyTHHKA, IpPOBe-
neHa jno croponn AC, nopieHwoe 6 cMm. 3HAHAITE NepH-

meTp Keajgpara (y em), sxmo AC = 10 em.
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dooamku

Tema «POSB'A3SYBAHHA INPAMORKYTHHX
TPHEKYTHHKIB»

6. (2015 p.) Ha manoBKy 300payxeH0o NpAMOKVTHHH TpH-
KVTHHE 3 KaTeTaM¥ a 1 b, rinoTeHy30i0 ¢ TA FrOCTPHM KYTOM (.
YEKamiThH NpaBHJIEHY PIBHICT.

A | B | B r A

COS =— | cOoSQ=— | CcOSOL=— | COSOL=— | cOB(QL = —

7. (2009 p.) ¥V rTpaneuii ABCD: £ A = 90°, AB =
= 12 em (aus. man.). Hiarosans BD ginurtes cepeanwo
ni”ivo KL rpanenil Ha sigpizkn KM i ML, npuuomy
KM = 5,5 em i ML = 3 cm. Obunenirs nepumerp Tpa-
nenil ABCD (v cM).

8. (2006 p.) (3amaua JI. Ilizancekoro, XII-XIII cr.) JIBi Bexki, ogHa
3 axux 40 dyrie, a gpyra — 30 dvTiE 3aBBHINIKH, PO3TAIIOBAHO HA BijcTa-
Hi 50 ¢vrie ogHa Big ogvol. o kxpuEHNi, M0 poaMinleHa MiX HHMH, 0JHO-
YACHO 3 000X BeX aneTino mo nrammi. Pyxaiodnck 3 0fHAKOBOK IMBHAKI-
CTH), BOHH NPHJETLIH 10 KPHHHII OJHOYACHO. SHAHNITE BicTAHL Bl KpH-
HHIIl A0 HAHODIHXYO01 Bexxl (v (pyTax).

Tema « MHOI'OKY THHEKH.
)10 MHOTOKY THHRKIB»

9. (2006 p.) ¥V opamokyTEHHKY ABCD npami m \ n

i n NpoXoAATL 4Yepe3a TOYKY NepeTHHY AiaroHa- A B
neid. Ilnoma ¢irypn, mo CKIAAJAETECA 3 TPLOX
aathapbosaHnx TPHKYTHHKIB, gopieHioe 12 emZ.
O0unCcaiTE ILTOmMY NpAMOKYTHHEKA ABCD.,
A B B r il - \ ¢
24 cm? | 30 em? | 36 cm? | 42 cm? | 48 cm?
10. (2010 p.) Ha mamoHRY 300pakeH0 NpAMOKYT- B i
HHEK ABCD 1 piBHOCTOPOHHIN TPHKYVTHHK ABK, nepn-
METPH AKHX BianopigHo AopiBHOWOTL 20 cm 1 12 cm. K
SJHaliAiTe nepuMeTrp 0 ATHEYTHHKA AKBCD (v cmM).
A D

11. (2013 p.) Menma cTopoHa NPAMOKYTHHKA JopieHoe 16 M Ta yTBO-
proe 3 #oro aiaroHanao Kyt 60°. CepeamHn BCIX CTOPIH NPAMOKYTHHMKA

: . S
CHOJIVUEHO MNOCHAIA0BHO. SHAHAITE 3HAYEHHA BHpAasy E e S — nnoma

(v M%) yTBOpEHOro YOTHPHKYTHHKA.
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HodamKxu

O
12. (2013 p.) ¥ tpuryranry ABC rouka M - cepenn- B
Ha ctopoHn BC, AC = 24 cm (anB. Maa.). 3HalgITE
Biacradb d (v cm) Bia Touku M po cropoam AC, AKIIO M
naoma tpukyrTanka ABC gopisaloe 96 cm?, d
A {l‘

13. (2014 p.) Jiaronans pieE0DIYHOI Tpanenil € GlCeKTPHCOK 11 rocTpo-
ro KyTa ¥ JiJUThH cepeaHIo JiHIK Tpanenil Ha Biapiskn 13 cm 1 23 oM zaB-
nopxEn. O0unecnitTs (v cM*) naomy Tpamenii.

HJOJATOK 2

TEOPEMA ITPO IIJIOHLY MNPAMOKY THHEA

@ Ilaoma S npamMoxkyTHMKA 31 cTopoHamu a 1 b obuncawersca 3a
thopmynow S = a-b.

losedenna. Hexain ABCD - poBilibHHH nDpaAMO- p O
KVYTHHEK, V¥ AKkoro AB = a, AD = b (man. 1). [loeeae- | i e s i =
MO, 0 S = ab.

1) Axmo mor:xuan Biapiakie AB 1 AD € panioHansb-
HUMH uncaaMyu (giammmu abo apoboBMMH), TO ICHYE
Biipizok Takol AOBXHHM i, AKNIl MOMHA BigKnac-
TH 1ine 4{cno paziB 1 HAa BApiarky AB, 1 Ha BiApIl3-
Ky AD.

3eegemo upcna a i b go cnianHOrO 3HaAMEeHHHEA 1.

MaTumemo: a = E, D= i. Toai h = 1 Maemo a = ph,
n n n

b = gh. Poaib’emo Binpisoxk AB Ha p piBHHX 4YacTHH /i 3aBJOBKKH, a AD —
HA ¢ PIBHHX 4YacTHH /i 3aBJoBXEKH. Yepes TOUYKH NOALNY NpoBedeMoO OpAMi,
napaJeiasHl cToOpoHaM npAMoKyTHHEAa (Man. 1). 111 opami posib’'ioTs vBech

. . .. 1
NPAMOKYTHHUE Ha pg piBHNX Mimx cobow keaaparie ai cropoHow i = — (ogus
n

L=

i

= e

- =

Man. 1

3 TAKUX KBajparie zadapborano #Ha Man. 1). OcKLIBEKH OJMHHYHHH KBAJ-

par ymimiye pisao n? ksagparis 31 CTOPOHOIO l TO ILIOINA OMHOIO KBajJpa-

n

; 1 , ;

Ta 3 TAKOK CTOPOHOK JOPiBHIOE —. I[Inoma npAMOKYTHHKA JOPIBHIOE cyMi
mn

naoin veix keaapatie. Maemo:

S=pq-%=£+£=ah.
n n n

2) PoarnaseMo BHOAMOK, KOJMH Xo4 ONHA 3 NOBXMHH Biapiakis AB abo AD
€ YHCJIOM IppalloHANBHHM (HeCKIHYEHHHM JecATHKOBHM JpoDoM).

200 - O




dooamku

D .
Hexa# uncno a, ogep:xanm i3 4ydciaa @ BIAKMJAHHAM YCiX JECATHOBHX
aHakrie nicasa komu, nounHawuu 3 (n + 1)-ro. OckiabKH a BigpisHAETHCH

1
Bifl @, He DLIbIIe HIXX HA ——, TO
2 10"
1
a, ‘éﬂiuﬂ+luu.
Aupanoriuso poarnssHemo ymeno b rake, mo b, <= b= b + 1::"” . Ha npa-
Mux AB i AD sigrnanmemo Bigpiskn AB,, AB,, AD,, AD,, ne AB, = a_,

AB, =a, + 1:!'1‘ AD, = b, AD,=b, +% 1 moDyAVEMO NPAMOKYTHHKH

AB.C,D, i AB,C,D, (man. 2). Toxi

; Dy C
SABIEIDI < Sypep S S“"-EEEEBE‘ D E-E
1 1 D o
ab < 8S,e0n i[an+m][hn+mn ] 1 1
BvmemMo HeoOMe:xeHO 30iJBIIYVBATH 4YHCIO 11.
’ 1 L
Toni unecno Ton cTaE JViKEe MaauM, a4 ToOMy uHciao A By B By
1 Mﬂ..T[q. E
o, + o NPAKTHYHO HE BLAPIZHATHMEThCHA BlJ 4HC-

1 T .
aa a,, a yHcno b+ . NpaKTHYHO He BigpisHaTHMeTHCA Bij umcnaa b .

1 1 o .
Tomy pobyTor [nn - T ][bn + o ] NPAKTHYHO HE BIIPIZHATHMETHCH BlJ

nobytry a b . Orixke, 3 ocTAHHBOL NOJBIAHOL HEPIBHOCT] BHILJIMEBAE, 110 ILIO-
ma npAMokyTHHEa ABCD npakTHYHO He BiJpisHAETHCH BiA uucia a b, .
Tomy S=a,b,.

1

.[]ﬂ'

Ane 3 HepiBHOCTEll @, = @ = @, + ibsbsb + NpH HeoDMese-

Dﬂ

HOMY 301LIBIIeHH] YHCJIA 1 CJALAVE, 0 YHCI0 @ NPAKTHYHO He BlAPISHAETH-
cA Bij uymcaa a,, a 4Heao b — eig umena b . Orke, yucno a b npakTHYHO
He BiplaHAeThCHA Big uHcaa ab.

OcTaTouno Maemo: S = ab. B
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AHinkn B nayui

Yrpailnka Karepuna Iloxxkapeska, BUnycKkHHIA BolMHCEKOro HANIOHAN B-
HOro yHieBepcuTery iMeHl Jleci YEpalHKH, OoTpHMAJIA OpPeCcTHIKHY MIXMHA-
ponHy npemino 3 MaremMaTHkn <«Joseph F. Traub Information-Based
Complexity Young Researcher Award 2023s.

Tarka mpemis MOPOKY NPHCYAMVETECA OJHOMY MOJOJZOMY (J0 39 pOKIE)
BUCHOMY-MATEMATHKY 34 3HAYHHH BHeCOHK y Teopllo iH(opMANINHOL cKIA-
HOCTI.

Karepuna Ilomxapeska

¥ 2015 poui Karepuna Ilomapeeka BeTynuna o acuipanTypu eigainy
reopil Qyeruill Ineruryry maremarurn HAH Vipainu, ge szaxucruna
KAHAWAATCRKY Aucepraniio Ha temy «Kpami sabnuaxeHHs Ta eHTponiiyi
yHeaa Kiaacie nepioguuHux QyHEKNIHE Oararbox aminHHX». Ilpojos:xuna
CBOl HAVHOBI JOCHiXXeHHA HA NOCAJl HAVKOBROrO CHIBpODITHHMKA BIAAiNy
Teopil dyeEKNil Ineruryry marematuku. ¥ 2020-2021 poxax Karepuna
IMosxapeska orpumysana crunedgivo HAH Vipaiau gns MoN0AHX HAVKOB-
nie, a y 2021 poni, y ckaajZii KoJeKTHBY CHIBpoDITHHKIBR BIAJIAY Teopil
pyurniin (Karepuua Ilomxapeska, Terasa Crenanwk 1 Cepriit Huuenko),
Oyna HaropoI3eHa npeMicio npeawjieHTa YKpalHe Iad MOJOIHX VYeHHX.

HunHl BoOHa € TaKoOM® NOCTAOKTOPCHKUM NOCHAIAHHUKOM V MicTli XeMHII
(HiMeuunna), Ak crunengiarka Big doray 'vmboneara. Komauna, v akiit
BOHA MpAIlIoe, 3aliMAacThLCA JOCHIMKeHHAM CYVHACHHX 3a1a4 Teopil Hadbam-
MeHb 1 poapobKOI0 AJIFOPHUTMIB 1A 3MeHINeHHS J_thnpmam_ﬁﬂm CKRJIaJHOC-
Ti, [0 3HAXOAATEL 3ACTOCYBAHHA B MAINHMHHOMY HABYAHHI,
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BIAOMOCTI 3 KYPCY MATEMATUKHU 5-6 KAACIB
TA AATEBPU 7 KAACY

HdecatkoBi gpobum

Hodasauusa i gioHimaHHA decamkosux dpofie BHKOHYIOTh NODPO3PAIHO,
BAMHCYIOYH IX OJHMH M1J OJHHUM TAaK, 00 KoMa poaMIIIVBANACH M1 KOMOK.

[Ipuxaadu. 1) 7,813 2) 12,47
9,4 2,893
17,213 6,277

II1ob nepemuomumu dea decamrkosux dpobu, Tpedba BHKOHATH MHOMKEH-
HA, HEe 3BEPTANYH VBAIH HA KOMH, A IDOTIM V JA00VTKY BIIOKPEeMHTH KO-
MOK CIIpABA HAJIBO CTLIBKH IH(P, CKIIBKH IX €TOITH HicadA KOMH B 000X
MHOMHHKAX pasoM.

IIpukaadu. 1) 4,07 2) ,.0,017

2,9 0,9
. 3663 0,0153
T 814
11,803

Mo nodiaumu decamkosuit dpi6 Ha HamypaibHe 4uecro, Tpeba BHKO-

HATH JLIeHHA, He 3BepTAlOYH VBAH HA KOMY, NpPOTe IOicjAA 3aKiIHYeHHS
HOineHHA L0l YACTHHH JLIeHOro Tpeda B YACTIII NOCTABHTH KOMY.

Mpukaadu. 1) 42 54\ 12 2) 0,024 |5
13,57 20 10,0048
EE 40
60 40
84 0
84
0

[[I_uﬁ nodiaumu decamKosiiil {ipiﬁ Ha decamkiosuil, Tpeﬁﬂ B JILIEHOMY

1 JITBHUKY MepeHecTH KOMY HA CTLTBKH UH(P mpaBopy4, CKITBKH IX CTO-
iTh ImiCJAA KOMH B JUIBHHKY, & NOTIM BHKOHATH JIJEeHHA Ha HATYPAJLHE
YHCJIO.

IMpuxkaad, 12,1088 : 2,56 = 1210,88 : 256 = 4,73.

3euvyaiHi gpobum
YacTky Bij HineHHA YHCIA @ HA YHCIO0 b MOMKHA 3ANHCATH V BHrAAML

L = ﬂ' o
gauraiiHozo dpoGy B’ e a — yuceasHuy dpoby, b — Horo sHameHHUK.

OcHosHa saacmuesicmb dpofy: BelWYHHA Apody He 3MIHHTLCH, AKIILO
HOro YHCce/JILHHMK 1 3HAMEHHHMEK NOMHOMHTH abo NOJINHMTH HA OJHe i Te

caMe HATYPAJbHe YHCI0.
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Bidomocmi 3 Kypcy mamemamuku 5-6 Knacis ma anzebpu 7 Kaacy

&
ITpuxaadu. 1) % = % = % (cKkopoTHIH Apid % Ha d);
2) g = % = % (apenH apib g o aHaMeHHHEKA 14).

Hpobu 3 odnakosumu 3nameHHurxamu dodawme i sidnimarms, BHKO-
pHCTOBYIOUH hopMyIH:

a b a+b_a b ag->0
i i — 1 —_— =
* C L [y C L
4 2 6 17 3 14
PRRdE. D et e=y )19 19 " 19
3)22 + 73 - 92, L. e S
5 '35 '3 11 11 11

I1ob dodamu abo sidnamu dpobu 3 pizHUMU FHAMEHHUKAMU, 1X CIIOYAT-
KV 3BOJATH [0 CHIJIBHOIO 3HAMEHHHKA, & MOTIM BHKOHVIOTH JIil0 3a MpaBH-
JIOM JIolaBaHHA ad0 BINHIMAHHA JApoDIiB 3 OJHAKOBHMH 3HAMEHHHKAMH.

3 3/
1 %8 bB+9 14 7

IHpuxaadu. 1)y —+ — = = et e
6 10 a0 a0 15
Y ¥s  21-10 11

2) = —=— = = —,
)8 "1z 24 24

Y HacTVIIHHX NpHKJIaAZaxX MOKA3AHO, AK BHKOHATH dodasaHHs i &idMi-
MAHHA MillAHUX YUCEN.

4/ 3
g 3 4+ 9 13 1
L dD—+2—=1T =7T—=8—;
IHpurkaadu. 1) 3 1 T T T
4/ 5 il
EjTi—E‘rE:llE 15=1i:
5] 4 20 20
2/ 34
4 5 8 15 26 —15 11
N —-—-2—=3—-—=2 = 2—,
9% B 38 18 18 18

oG nomuomumu dea dpobu, Tpeda mepeMHOKHTH IXHI 4YHCEeJILHHKH
Ta IXHI 3HAMEHHHKH 1 mepmMi Jo0VTOK 3anHCcCATH YHCEeJILHHKOM, a Jpy-

r'mif — 3GHAMEHHHHOM.

5
b d bd
1 T

5 14 F- M T

11 gg, 1) === = —

pukaadu }E T 4.5’*,153 15
7.8 7.8 73 21,1
1 & 1-5 5 3]
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Bidomocmi 3 Kypcy mamemamuku 5-6 Knacie ma anzeSpu 7 knacy

ol B X 0 F0 b
8 7T 8 % T 1
Iod nodiaumu odun dpi6 Ha dpyzuii, Tpeba AlNeHe TOMHOMHTH Ha
apib, obepHEHHAN A0 NiNbLHHKA:

10.

F.6 % 8 u
b'd b ¢ be
2 4 27 27 14
Hpuwraadu. IIE.E_E.E__E.E_E‘
2

HopartHi i Big'eMHi yncna
Modyarem umcna HA3HBAKOTL BIACTAHL Bij MOYATKY BiAJiKy [0 TOYKH,
1o aobpamye e YHCN0 HAa KOOPAHHATHIN npaMin.
MoayvaeM AOoJATHOrO 4HCIA 1 YHCIA HYJIL € caMe IIe YHCJ0, 4 MOOyJeM
Bix'eMHOro YHCIA — NPOTHIEXKHe oMY YHCIO!

‘ | a, axmo a = 0,
ﬂ_ —
—a, Armo a < 0.

Mpuxaadu. 3| =3; |2/ =2; |0/ =0; |n| = x; —2% = E%‘.

Illob dodamu dea sid emHux wucaa, Tpeba gopaTH 1XHI MoAayil 1 nepen
OTPHUMAHUM Pe3VJbTATOM 3AIIHCATH 3HAK «—»,

IIpuxkaad. =3 + (-7) = —10.

Illob dodamu dsa uucaa 3 pisHuUMU FHAKaMu, Tpeba Big OlABIIONO MO-
AyaA JOAAHKIB BIJHATH MeHIOHH MOAVJL 1 Nepej OTPHMAHHM PeayjbkTATOM
3allHCATH 3HAK TOro JIoJlaHKAa, MOAVJL AKOro DIIBUIMH.

ITpukaadu. 1) =5 + 5 = 0; 2) T+ (-3)=4; 3) -9 + 5 =-4.

II1ob sid odHozo vucaa sidnamu dpyze, Tpeba J0 3MEHIIVBAHOTO JOJAATH
qUCN0, TPOTHJIEHE Bl EMHHKY:

a—-b=a+ (=b).

IIpuxkaadu. 1) 5—-11 =5+ (-11) = -6;
2)-83-T==-3+(-T)=-10;
3) o0 —-(-9)=-0+9=4;
4)4-(-T)=4+T=11.

Hobymox ABOX YHCE] 3 OJHAKOBAMH 3HAKAMH JOpPiBHIOE JODYVTKY IX MO-
aviais. [lobyTok aABOX 4YHcen 3 pI3HHMH 3HAKAMH JOpPIBHIOE JODVTKY IX MO-
OVJIIB, V3ATOMY 31 3HAKOM «—»,

Hpukaadu. 1) -2 - (-7)=14; 2)4-(-2)=-8.
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Bidomocmi 3 KypCcy mamemamuku 5-6 kaacis ma anzebpu 7 knacy

O
Jacmwa AdBOX YHCEeJ 3 OJHAKROEHMH SHaEaMH ﬂﬂpiBHIﬂE JacTIl BlA I,El:lll-

JIeHHA IX Moayvaie. YacTka ABOX uHces 3 pPI3HMMH 3HAKAMHM JOpPIBHIOE
YACTIIl BiJl ALJIEHHA 1X MOJAVIIB, B3ATIH 31 3HAKOM 4—»,

Ilpukaadu. 1)-18:(-3)=6; 2)4:(-1)=-4; 3)-20:4=-5.

PisHaHHA

Kopenem, abo poss’saszxom, piHAHHA HAWBAKOTL YHCJI0, AKe NepeTBO-
pio€ pIBHAHHA B NPABMJILHY YHCJI0BY PIBHICTL.

ITpurkaadu. 1) Uneno 3 e KopeHeMm piBHAHHA 2x — 0 = 1, OCKLIBKH
2+83—-=b=1.

2) Uncno -2 He € HopeHeM piBHAHHA J3x + 7 = 0, oCKIIBKER
E'{‘E]+T:1#ﬂ.

Posg’azamu pisHaHHA — 03HAYAE 3HAWTH Bci Horo KopeHli abo moBecTH,
10 KOpeHIB HeMac.

IIra piBHAHHA HA3HBAIOTL PIGHOCUABHUMLU, AKII0 BOHH MAIOThL ogHi i Ti
caMi KopeHl. PiBHOCHJIEHHMH BBaXaloTh 1 TAKl piBHAHHA, AKI He MAIOTh
KOpeH1B.

ITpuxaadu. 1) Pieasaana 4x = 81 x + 3 = 5 — piBHOCHABHI, OCKINIBKH
KOXHE 3 HUX MAa€E €IHHHHN KOpPlHb, 10 J0piBHIOE 2.

2) Piepsauaa 7 — x =6 1 10x = 20 He € piBHOCHMIBHUMH, OCKLIBKH Nep-
11e MA€ KOopiHe — unctgo 1, a apyre — uncno 2.

Iling gwac poap’'AayvBaHHA piéHAHL BHKODHCTOBVIOTE TAKl @adacmuseocmi:

1) akmo B OVAbL-AKIH 4YacTHHI PIBHAHHA PO3KDPHTH AVXKH abo 3BecTH
noAidHl JoAAHKH, TO OJepKHMO PIBHAHHA, PIBHOCHJILHE NAHOMY;

2) AKINO B PiBHAHHI NepeHECTH NOJAHOK 3 0JHIEl YACTHHH B iHIIY, 3Mi-
HHUBIIH HOr0o 3HAK HA NPOTHJIEXHHH, TO OJepEUMO PIBHAHHA, PIBHOCHIb-
HE JAHOMY;

3) ArxnIo obHABlI YAcTHHH pPiBHAHHA NOMHOMHTH abo DOZLIWTH HA OJHE
H Te caMe, BiIMiHHE BiJl HYJIA, YHCJO, TO OJEPHHMO DIBHAHHA, PIRHOCHb-
HEe JaHOMY,

PisHARHA BHTAALY ax = b, ge a 1 b — neaki uncaa, x — aMiHHA, HA3HWBAa-
HOTE AIHILHUM PDIGHAHHAM 3 O0OHIECW 3MIHHOW.

Ilanl npo poaB’'A3KH JIHIHHOMNO PIBHAHHA MOJAMO 3a JONOMOIOK CXEeMH:

ax=b

il e, O

Axmo a = 0, H‘“?D ‘:}z 0, Hewmo a = 0,
b skl
O X = — TO x — Dyak-AKe b #*ﬂ'
i TO KOPEeH1B HEMAaEt

ITpuxaadu. 1) —0,5x = 14; 2) Ox=5;
= 14 : (—0,9); pPIEHAHHA He Mae
= —=2aH. KOpeHiB.
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Bidomocmi 3 Kypcy mamemamuku 5-6 Knacie ma anzeSpu 7 knacy

O

BaraTo piBHAHE NOCAIJOBHMMH NEPETEOPEHHAMN 3BOAATE 0 JiIHIHHOTO

PIBHAHHA, PIBHOCHJBHOIO JAHOMY.

Ipukaadu. 1) 5(x + 2) — 4x = =3(x + 7).

Poakpuemo avxku: ox + 10 — 4x = —3x — 21.
[TepeneceMo nogaHKH, 0 MICTATE 3MIHHY, V JiBY YACTHHY DIBHAHHA,

a 1HIM1 — V NMpaBy, SMIHHBINIH 3HAKH JONAHKIB, AKlI NepeHOCHMO, HA NMPOTH-
JTemHl: ox —4x + 3x =-21 - 10;

apeeMo nmonioHl momaHkKH: 4x = —31;

pO3B’AMEMO OTpHMAHE JNiHiiiHe piBHAHHA: X = —31 : 4;
x=-—1,70.

Bidnogide: —=7T,79.

2}x+1 o—x I+13‘

- .
IlomuoxXuMo 0DHABL YACTHHH PIBHAHHA HA HaliMeHINe CHiJILHe KpPATHE

2 3 6

JHAMEHHHKIB qpobie — uHciao 6:

Blx +1) i 6(5—x) 6(x+13)
2 3 6 '
Sx+1)+ 20 —-x)=x+ 13,
Ilam poaB’A3ayeMo, AK YV NONEepeIHEOMY NPHKJIAMI:

3x+3+10-2x=x + 13;
3x —2x—x2x=13-38 - 10:
Ox = 0:

x — Dyab-AKe 4HCJIO0.
Bidnoside: byvab-fKe 94HCIO.

CreniHb 3 HaTypanbHWUM NOKaIHWUKOM
CmeneHem vucaa a 3 HamypaabHUM NOKAQIHUKOM N HAZHBAKTH ,iI.ﬂE'}F'I"DH

n MHOMHHKIB, KOXHHH 3 AKHX JopiBHIOE a. CmeneHeMm qucaa a 3 NOKA3-
HUKOM 1 HAZHEBAIOTL CAME I1e YMCJI0.

Ipuxkaadu. 1) 102 =10-10-10- 10 = 10 000;

o[-

3) 1,8' = 1,8;
4)02=0-0=0.
Baacmusocmi cmenena 3 HAMYPAALHUM NOKAIHUKOM
argt = gm™"", gme = gMg®,
a™ :a"=a™", a™ " "=a™ : a",
{EM]H - ﬂmu’ ﬂHIH = {ﬂ:"l]ﬂ = {ﬂﬂ'liﬂi
(ab)® = a™b", av" = (ab)".

Hpukxaadu. 1) a’a® = a™* = al¥;
2y m®: m=m"t=m4;
3) (b5)10 = p5 - 10 — p50,

EHHL’IPHET'DBFEDT{H BJIACTHROCTL CcTeneHdA 3 HATYPAJBHHM IIOKA3HHKOM,

MOMEeMO 3HAYHO CHPOIIYBATH o0UMHCIIeHHA.

O
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Bidomocmi 3 Kypcy mamemamuku 5-6 Knacis ma anzebpu 7 Kaacy

Hpuxaadu. 1) 1270 : 1274 = 12754= 127 = 127;
2) (23)8 : 410 = 23 -8 . (22)10 _ 924 . 920 _ 924-20 _ 24 _ 1§6;
P B P s o
972 (33)2 36 !
4) 512. 0,212 = (5-0,2)12 = 112 - 1;
5 22-05°=2.280:05=2+(2-0,050=2-18=2-1=2,

3)

Oaxounen

ITini supazn — unecna, amiagi, ixgi creneni it gobyTKH HAZHBAWTEL OOHO-
HACHAMU.

0
Hanpuxnan 7; —-rl-E:th; Ta*m® — oHOYJIeHH;
a+b
BHpaaum m + c2, p3 — 2a + 3b; 5 — HE € OQHOYWJIeHAMH.
a_ _—

Armo ogHOYIEeH MICTHTE TLNBKH OJHH YHCJIOBHH MHOMKHHE, 1 I0 TOTD
el MHOXHHK 3alHCAHO NEepPIINM, Ta MICTHThH CTEeNeHl pisHHX 3MIHHHX, TO
TAKHHA OJHOYJIEH HASHBAKTE OOHOYJACHOM CMAaHJApmMHoz0 8UzAATY.

Hanpurnaa, 2a’h — omasounen cTaHJAapTHOTO BHTAAAY, A4 OJHOYWIEH
2a®b - (—3ab”) Be e omHOuYneHOM cTaHmapTHOro BHrasaay. Lleil ogHounen
MOMHA 3BECTH /0 OJJHOYWJIeHa CTAHJAPTHOIO BHIJIALYV:

2a?b - (—3ab") = 2 - (-8) - (aZa) - (bb7) = —6ab5,

Muoxennsn oqHOYICHIB

I purxaadu.
1) -2x3yT-5x==-2+56"(x%x) - " = -10x%Y";
1 3.8 [ 2 4 2 1
= B L R By,
E}EPE Tpm EEH‘.I
1 2\ ¥ 1
= —-| == |- =(p?p*) - (cBc3) - (m2m) = —= pTellm3,
3 [ T) E{PP] (c®e®) - ( ) gP

[linnecensnna ogHOYIEHA 10 CTENeHA
HMpuknadu. 1) (—2m3n1)3 = (—2)3 - (m3)3 - (n1)3 = —8mnls;
2) (—cPd®)® = (-1)8 - (c®)® - (d) = c30d8.

MHOoro4yneH

Mrozoyaenom HASHBAIOTHE CYMY ogHOWneHiB. MuorowrieH, mo € cyMoO
ONHOYWIEeHIE CcTAHJAPTHOrO BHIVIALY, Cépeji AKX HeMae MogidHUX JomaH-
KiB, HASHBAIOTE MHOZ0UACHOM cMaHdapmHozo suziady.

Muorounesn dmén — dmn? + Tm#n + mn® He € MHOTOYIeHOM CTAHJAPT-
HOTO BHTVIAAY, Ane HOoro MOM¥HA 3BECTH 0 MHOrOWIeHA CTAHIAPTHOTO BH-
rAAxy:

d3man — 5mn2 + Tm2n + mn2 = 10m2n — 4mn?.
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JNonasanua i BiAHIMAHHA MHOTOYJIeHIB

Hpuxaadu. 1) (2x2 + 3x-5)+ (x* - 3x)=2x2+ Bx -5+ x2 - 3x =
= 3x2 -5; - o
21{3ﬂ2—5+2ﬂ}—[2ﬂ2+T-3HJ=3_HE—5+E_E'LIE—T+§E=
=a?+ 5a - 12. = s
Muoxenna 01HOYJIEHA HA MHOTOWYWICH
Hpuxaadu. 1) B8a(a® — 2a + 7)=3a a®* + 83a - (-2a) + 3a - 7 =

= 3at - 6a® + 2la;
2) 2xy(3x*> — Bxy + i) = —2xy - 3x* — 2xy - (- Sxy) — 2xy - Y* =
= —6x%y + 10x%y? — 2xy°.

Muo®eHHS MHOINOYJIEHA HA MHOTOYIeH
(a + b)(x + y) = ax + ay + bx + by.

Hpuxaadu. 1) (83x - 5)}(x + 2)=3x2+ 6x - 5x - 10 =822 + x — 10;

2) (2a - b)a® - 3ab + b*) = 2a® - 6a®b + 2ab® - ba* + 3ab® - b*
= 2a® - Ta*b + bab® - b°.

GOopMyIH CEOPOMEHOT0 MHOMKEHHA

(@ — b)(a + b) = a® - b2,

(a + b)2 = a® + 2ab + b2,

(a — b): = a2 — 2ab + b=,

(a — b)(a? + ab + b*) = a® — b3,

(a + b)(a® — ab + b*) = a® + b3,

Ipuxkaradu. 1) (x — 5)(x + 5) = x2 — 5% = x2 — 25;

2)(2m + 32 =2m)2+2-2m-3+32=4dm? + 12m + 9;

3) (5x2 — 2xy)? = (5x%)? — 2 - 5x? + 2xy + (2xy)? = 25x* — 20x%y + 4x%y?;

4)(a - 3)a®+3a +9)=(a —3)Na*+ 3a + 3%2)=a® - 3% = g® - 2T;

2) [-;—b+c3](ih3 —-;—bcﬂ +£“’)= [%bhf:ﬂ]:u:

A (—b]E —lb‘fﬂ + (e9)® | = [lb]a + (c)? = lbﬁ + ¢
2 2 8 '

PosknagaHHR MHOroYneHiBe Ha MHOXHWMKMK
Bunecenna CcHUIBHONO MHOMRKHHEA 38 IVEKH

ab + ac = a(b + ¢).

Hpuxaradu. 1) 12x%2 + 15x = 3x - 4x + 3x - 5 = 3x (4x + 5);

2) 25a%b — 20a2b? = 5a2b - 5a — 5a2b - 4b = 5a2b(5a — 4b).
Cnocid rpynyeaHH#

ax+ay+bx+by=alx+y)+ dx+y=(x+yla + b).
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&
Ilpurxaradu. 1) ab — da + 26 — 10 = (ab — 5a) + (20 — 10) = a(b — 3) +
+ 2(b— 3)=(b - O)a + 2);
2) a*b + c? — abe — ac = (a%b — abe) + (¢ —ac) = abla — ¢) — cla — ¢) =
= (@ — cab — ¢).

Burkopucranaa gopmMysl CKOPOYEHOro MHOKECHHHA
a?-b=(a-b¥a+b),
a® + 2ab + b2 = (a + b)?,
a? — 2ab + b? = (a - b)?,
ad — b = (a — b)(a® + ab + b3),
a® + b3 = (a + b)(a® — ab + b3).
HHpukaadu. 1) x2 - 49=x2 -T2 =(x - Tx + 7):
2Ym2+10m +256=m2+ 2 -m-+ 5+ 5%2=(m + 5)%;
3) 4a® — 12ab + 9b% = (2a) — 2 - 2a - 3b + (3b)? = (2a — 3b)*;
HcP-64=c*—-P=(c—4)c2+c-4+ 4% =(c— 4)c: + 4c + 16);

1 N
5 g¥ T = [—IE] + () =

P,
1 I
oy N 3 PR RS VT N O 1, ] [
[HI +y)[[2x] Rl {y}]
1 2 3}(1 4 1 2y ]
=|=x2 + —xt - — + 9 |,
{EI P || =2t sy Yo

DyHKuia

Axmo KoxHOMY 3HAYEHHIO He3alleHol 3MIHHOL BIAMOBIIAE €HHE 3HA-
YyeHHA 3aJeXHol 3MiHHOI, TO TAKy 3aleKHICTh HAHBAITE QUHKUIOHAAL
HOW 3aaexcHicmo, abo pyrrkyicw.

dMIHHY X V IIBOMY BHIOAJKY HASHBAIOTE HE3AJAEHHOK 3MiHHOW (aDo ap-
ZYMCHIMOM), 8 BMIHHY I — 3aacxHow sminHow (abo ¢pyxKkuiew BiA 3agaHO-
ro apryMmesTy).

Yeci aHaueHHA, AKHX HADyBae HesaNeXHa 3MiHHA (ApryMeHT), VTBOpPIO-
IOTE 00Aacmb UHAYCHHA QUHKYIL; yCl 3HAYEHHA, AKX HAOVBae 3anexHa
amiHHA (PyHKIA), VTEOPHOWTE 004acmb IHAYEHb DYHKYIL.

JIiHiitHOW HASNBAKTE (PYHKIIO, AKY MOKHA 3aJaTH (POPMYJIOK BHIJIHA-
oy y = kx + I, ge x — Hesane:xXHA 3MiHHA, k 1 [ — geAK]l uncaa.

I'patpirom Dyas-Akol AlHIMHOL (pyHKUIIL € npaMa. [Ina nobyagoen rpadika
NniH1THOI (PYHKIIL JOCHUTE 3HAWTH KOOPAMHATH JABOX TOYOH rpadika, no3Ha-
YHUTH Il TOYKH HAa KOOPAMHATHIN ILIOLIMHI 1 NIPOBECTH Yepes HUX NpAMY.

[Ipuxaad. Ilobynyemo rpacik ¢pvHENDI y = —3x + 4.
CranazemMo Tabaummo ANA JeAKHX ABOX 3Ha4YeHb APrYMEHTY:

X 0 3
] 1 —-d

[IoarauuMo HA KOOPAHMHATHIN NAOMHHI OTPHMAHI TOYKH TA OPOBEIEMO
yepes HUX npamy (Mman, 1).
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O
g
i
—d 1
b - —
D} | 3 3
L ] : ; -
_E-r y = 2
Man. 1 Man. 2

ITpurkaad. Ilodbyayemo rpagir dyarmii y = -2. byap-AKoMY 3HAYEHHID
X BIJINOBIIAE OJHE H Te caMe 3HA4YeHHA J, mo jgopieHie —2. I'padirom
(hyvHKIIl € mpAMa, 0 CKJAAJAETHCA 3 TOYOK 3 KoopamHAaTaMu (x; —2), ae
x — Dynb-Aake uyHchao. llozpaunmo Bl OyAR-AK] TAKl TOYKH, HANDPHHKIAL

(3; -2)1(—4; —2) 1 nporeneMo Yepes HHUX npamy (Maxa. 2).

Cuctemm niHiRHUX piBHAHL 3 ABOMAa 3MIHHUMMK

Axmo Tpeba 3HANTH cOiNBHEUHE po3B’A30K ABoX (abo 0inbmol KINLKOCTI)
plBHAHL, TO KAXVThH, IO Il PIBHAHHEHA YVTBODPKIOTE CUCTHEM]Y PIGHANHD.

2x + y = 3,

3 5 — CHCTeMA PIBHAHL 3 IBOMA 3MIHHHUMH X 1 Jy.
x—-3y =

I pukxnad. {

Poza'azkom cucmemu Pf-ﬂHﬂHb 3 deoma 3MIHHUMU HAZHBAKTH mapy Jda-
HeHb SMIHHHX, IIPH AKHX RKOGHE DIBHAHHA NEePEeTBOPHETRCA ¥ IMPABHJIBHY

YHUCIOBY PIBHICTE.

Ilapa uncen x = 2; y = —1 e po2e A3KOM BHIUIEBKA3AHOI CHCTEMH, OCKLIb-
kR 2-2+{-1)=812-3-(—1)=20.

ITapa uncen x = 9; y = —7 He € poas’'AskoMm cHcremu. Jlna nux 3xa-
YeHb 3MIHHHMX [epllle PIBHAHHA NEPeTEOPHETHCH YV NPABHILHY PIBHICTH
(2:-50+(-7)=3),aapyre—mni(d—-3"(-7)=26 = 93).

Poss azamu cucmemy pieHAHb 03HAYAE 3HAHNTH Bel 11 po3e A3ku abo jo-
BECTH, [0 PO3B A3KIB HeMae,

Poae'saysaHHA cHCTEMM JBOX JiHIHHMX piBHAHB
3 IBOMA IMIHHHMH cHocoGOM NiICTAHOBKH

3x—Ty =1,
4x + 9y = 38.
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_I_ _ﬁﬂpﬂlﬂﬂﬂﬂﬂ OfAHY 3MIHHY 3 AKOTO-He- :':i'n,t = 1 + Ty,
Oynb PiBHAHHA CHCTEMH 4Yepesd ApyTY 1+ Ty
xX=
a3
2. | BamicTs miei smimmol migcTaBaseMo | 1+ 7y
B iHImMe piBHAHHA CHCTEMH BHpa3s, Mo 4 - + 9y = 38
VTBODHEC
3. | Poar’aayeMo oTpEMaHe PIBHAHHSA 3 07- | 41+ Ty)+3-9y =3 -38,
Hiew aMiEHOO 4+ 28y + 2Ty = 114,
a0y =110,
y =2
4. | dEaxoauMO BIANOBIAHE IHAMEHHHA JIpV- | = 1+7+2
roi amMiHHOl e g °
X =0
2. | dJanEcyeMo BIANOBIAL (2; 2)
Poap'sayBanua CHCTEMH ABOX JiIHIHHHX piBHAHB
3 IBOMA 3MIHHMMH CcrnocodoM Jo1aBaHHA
- : Tx - 4y = 2,
038 H34aTH CHCTEM IBHHHB
> 5x + 8y = 19.
1. | Muomumo (Axmo € reobxignicTs) obn- Tx—4y = 2, ]xg
OBl HACTHHH OJHOTO 9H 000X pPiBHAHE
CHCTEMH HA Takl uHcaa, mob xoedi- ox + dy = 19; !“4
HiEHTH NpH OAHIN 31 aMIHENX CTATH 91 5y — B
OPOTHASHHAMHA 9HCIaAMH x —lay =6,
20x + 12y = 76
'2. Hopaemo nounedHo jaiBl # npasi ua- " 41x = 82
CTHHH PiBHAHLB CHCTEMH
3. | Poar'saayemo OTpHMAHE PIBHAHHA 3 0]]- x=2
HiED IMIHHOW
4. | IlincrapnAaeM0o 3HAHIeHe JHAYEHHSA 1T:-2—4y = 2,
AMIHHOL B OfHE 3 pPIBHAHLE CHCTEMH -4y = -12,
(Kpame nogyaTkoBol) i 3EaxoauMo Bij- y=3
MOBIHE 3HAYEHHA APYTol aMiEHOl
5. | 3anucyeMo BiAnmoBiAL (2; 3)
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BLZIOMOCTI 3 KYPCY I'EOMETPII
T RJIACY

EnemeHTapHi reoMeTpuyHi Qirypm
Ta IXHI BNacTUBOCTI

(OcHOBHMMH reoMeTpHUYHHMMH (DIrVpaMH Ha ILIOUIHHI € mMoYka | npama.
Bidpizkxom HAZNBAKOTH YACTHHY NPAMOl, AKA CKJAAJAETECA 3 YCIX TOYOK

i€l OPAMOl, 110 JIeKATE MIX ABOMA Il TOYKAMH, PasoM 4 B
iz numu rouxkamu. Ha mamwoary 1: sigpisor AB, TOuKH e it
A1l B - kinui sidpizka. Man. 1

Toura A alauTe DpAMY HA JABl YacTHHH (Mman. 2).

KokHy 3 oTpUMAHMX YACTHH pPa30oM 3 TOYKOK A Ha3HBa-

. A

IOTE NPOMeHeM, 1110 BUXOAHUTE i3 Touku A. Tomy A Ha3u- M
BAKOTH NOYAMKOM KOMXHOIO 3 NPOMEHIB, Moz, 2

Ilea npoMeHi, 1110 MAIOTH COIIBEHHAN NOYATOK TA A0INOB- '
HIOWOTE OJIHH OJIHOrO /10 NpAMOi, HASMBAKTE JONOEHAAb- i
HUMU.

KRym — ne reomerpuuna d¢irypa, AKa CHJIAJAEThCA
3 JIBOX IpPOMEHiB, 110 BUXOAATE 3 0gHlel ToukH. [Ipomeni
HAZUBAKTL CMOPOHAMU Kyma, a IXHIl eniabHUE noua-
TOK — @epuiuHow kyma. Ha manweHEY 4: KyT AOB, o B
Touka O — fioro Bepumnea, OA ta OB — CcTOpOHH KYyTa. S o

SanucaTH el KyT MoxHa Tak: SAOB, A BOA, Z0.

Bicekmpucow Kymda HA3IWBAKOTHL NPOMiHL, AKHH BUXOAHTE 3 BepPIIHHH
KYTAa, NPOXOAUTHL Mi¥ Horo cTopoHaMH # AinuTe Horo HABMiN,

AkcioMu nnadiMmeTpii

Hra 6 He Oyna npaMa, ICHYOTE TOYKH, AKL 1H HAJNEXATH, 1 TOUKH, AK]
1l He HAJEIKATH.

Yepeaz Ovab-AK]l Bl TOYKH MOMHA NPOBECTH NPAMY 1 J0 TOro 3 Tilb-
KH OJHY.

3 TPLOX TOYOK HA NPAMIH OJHA 1 TINBKH OJHA JEeXHTE MIX JBOMA
IHIITHMH.

KoxHuuil BiApIiZOK MAE€ NeBHY JOBXHUHY, OLILINY 34 HYIb.

HopxuHa Bigpizka JOpiBHIOE CYMi JOBMHMH 4YACTHH, Ha AKiI Horo poa-
bueae Oyab-AKa Horo eHyTpimHa Touka. (Ha man. 4: AB = AC + CB.)
Koxunii KyT Mae NeBHy rpajgycHy Mmipy, Olnsmy 3a Hyak. PoaropayTHi
KyT gopieHioe 180°.

VIIL. T'pagyena mipa kyra gopiBHwoe cyMmi rpagyesaux mip kyris, Ha sxi

iforo pozbupae DYVIbL-AKHH NPOMIiHE, [0 NPOXOAMTE MM HOro cToOpoO-
HaMu. ZAOB = ZAOK + ZKORB (man. 9).

A
K
A C B @)
- - - B
Man. 4 Man. 5
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O
CyMipHI Ta BEpPTUKANBHI KYTH

IlBa KyTH HAZHBAKTE CYMINHUMU, AKIINO OJHA CTOPOHA B HUX CHOLNbLHA,
a JBi iHImIL CTOPOHM HMX KYTIB € JONOBHANBHHMH IMPOMEHAMH.

Ha manwoary 6: kyrn ZAOK 1 Z KOB — cymixHI.

Baacmusicme cymimnux kymis. CyMma cyMIXXHHX KYTIE gopieaie 180°,

IIepa KyTH HAZHBAIOTHE EEPMUKAIBHUMU, AKIO CTOPOHHM OJHOIO 3 HHX
€ NONOBHAJBHUMH [IPOMEHAMH CTOpPIH IHIIOrO.

K A
/ \ﬂ_
A O B ke B
Man. 6 Man. T

Ha manwsky 7: ZAKC 1 2 DKB — peprukansni, FAKD i ~CKB Taxkox
BEPTHKAJLHI,
Baracmusicme sepmukansHux kymis. BepruransHl KyTH pieHI M3 cobom.

[NepneHauKynapHi Ta napanensHi NpaMi
Bl mpAMi HASUBAIOTE E3AEMHO NEPREHOUKYAAPHUMU, AKINO BOHH Hepe-
THHAKTLCA N1 OPAMUM KYTOM.
Ha manwoskKy 8: npami a i b — nepneHauKyIapHi.
el npAaMl HA MAONIHH]I HAGHBAKOTE napafelbHuUMU, AKIO BOHH He

NepeTHHAKTLCH.
Ha manionky 9: npami a 1 b — napaneibHl.

i
b =

a

b
Man. 8 Man. 9

OcHosHa eracmusicmb nApaicAbHuXx npaMux {axciora napareabHocnii
npaMux ). Hepea Toury, [0 He JIeXKHUTEL HA JaHIN NpaAMii, MOMHA IPOBECTH
TLABKH OJHY NpAMY, NapajlelbHy AaH1.

KyTh, WO YTBOPWAKCA NPU NEPETUHI 4BOX NPAMKMX CIYHOMO.
O3HakM Ta BNACTUBICTE NapanenbHOCTI NPAMMKX.
BnacTuBOCTI KYTIB, WO YTEBOPHUIMUCA NPH NEPeTUHI OBOX
napanensHux NpPaMux CiYHow

. ¢ IlpaMmy ¢ HAZUBAKWTE CiYHOKW ANA OpAMHUX a 1 b, Ak
ll2 BOHA NMEpPeTHHAE IX y ABoX Toukax (man. 10).
1|3 Mapu xyris 4 i 5, 3 i 6 nasusaoTs gHympiwHiny 0dHo-
=6 cmopoHHiMu kKymamu; napa Kyrie 4 1 6, 3 1 5 — aHym-
b_—=17 pitinimu piznocmoponsimu; napm gyrie 115,216,317, 4
i 8 — gidnosidHumu Kymami.
Max. 10 Oznaxu napaieabvHocmi nPAMUx

1. Axmo npH mepeTHHl ABOX NPAMHX CIYMHOK BIANOBIAHI KYTH pPIBHI, TO
NpAMl DapanenbHi.
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. JIK1II0 NpH DepeTHH] ABOX NPAMHX CIYHOI BHYTPIIIHI pPi3HOCTOPOHHI
KVTH piBHI MiX coDow, To npAMl napaJjienbHl.

. ARIMO NpH DepeTHHl ABOX NPAMHX CIYHOK CyMa BHYTPIIIHIX OJHOCTO-
pPOHHIX KyTiE gopieHioe 180°, To npami napanenbHi.

. JBl npami, nepneHAUKYAAPHL 0 TPeThLOl NpAMOl, NapaneiakHi.

o 8 N0

Braemusiemv napareasiux npamux. [IBl npami, nmapanenbHi TpeTii
npAMii, napanejbHl OJHA OOHIN,

BnactueocTi kyTiB, yTBOpEHUX NPWU NEPETUHI
napanenbHUx NPAMKUX CIYHOIO

1. BignoeiaHi KyTH, {0 YTBOPHJIHCA NPH NepeTHHI napajejbHHX NPAMHX
ciluHOW, pieEH]I Mix coDoo.

2. BayrplmHi piaHOCTOPOHHI KYTH, L0 VTBOPHUIHCH IIPH NepeTHHI napa-
JeILHHUX NpAMHX cl4HOW, pieHI M} coboto.

3. CymMa BHYTPIIIHIX OJHOCTOPOHHIX KVYTIB, 0 YTEBOPHIHCA NPH NepeTHHI
napajejibHHX NpAMHX ciuHON, AopieHIoe 180°,

TPUKYTHMK | HOrO ENeMEeHTH

TpuxymuuxoM HAZHBAIOTE (DIrypy, OO0 CKJIAJAETHCA 3 TPHOX TOYOK, AKl
He JeaTh Ha OJHIH mpAMif, 1 TPROX BIAPISKIB, AKI CHOJVYAKTE 1 TOUYKH
(manx. 11).

Tourkn A, B, C - sepuwiunu mpuxymuuka; sigpiakn AB = ¢, AC = b,
BC = a — cmoponu mpuxkymnuura; £ BAC, ZABC, £ BCA — kymu mpuwxym-
HUK.

[Tepumempom mpukymHuKxa HAZHBAIOTE CYMY JAOBMKHH ycix Horo cro-
pin: P,.. = AB + BC + CA.

Medianow mpuxkymHuxka HASHBAKTE BiAPI30K, 0 CHOJYYAE BEePIONHHY
TPHEYTHHEKA 13 Cepe/IHHOK NMPOTHJIEHOI CTOPOHH.

Ha mamonry 12: AM, — mexiana TpHKyTHHKa ABC.

Bicexkmpucowo mpuxkymHuka HA3WBAIOTE BlApidoK OICEKTPHCH KYTa TPH-
KYTHHEA, 0 CNOJAVYAaE BEPINHHY TPHEKYTHHEK& 3 TOYKOK NPOTHJIEXHOIL
CTOPOHH.

B A A A
R ‘ . C - = p—4 (7
A h C J'I-'f] B L‘| H:I
Mana. 11 Man. 12 Maxn. 13 Man. 14

Ha manwsry 13: AL, — GicekTpHuca TpukyTHHKa ABC.

Bucomow mpukymHyuka HA3UBAKIOTLE NePHeHAHKVIADP, OPOBEJeHHH 3 Bep-
IIWHE TPHKYTHHKA J0 NpAMOI, 1IN0 MICTHTE HOMO NPOTHIEMXHY CTOPOHY.

Ha manwsary 14: AH, — sucora AABC.

Cyma kymis mpuxymuuxa dopisnwe 180°,

Hepisnicms mpuxkymuurxa. Koxuaa cropoHa TPUHKYTHHMKA MeHIIA Bij
CYMH JIBOX IHIINX CTOPIH.
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Y TpHKVTHHEY:
1) mporn GiabsIIOl CTOPOHH JIEMEHTE DLIBIIHHA KYT;
2) nporn DlaBIIOro KYTA JIeEHThL OlIbIIA CTOPOHA.

O3HaKK pIBHOCTI TPMKYTHMUKIB

Ilepuia oanara pisnocmi mpukymHyukie (3a déoma cmopoHamu it Kymom
Mide HuMu )., AKmo ABL CTOPOHH 1 KYT MM HHMH OJHOI'O TPHKVTHHKA
NOPIBHIIOTE BIANOBIHO ABOM CTODOHAM 1 KYTY Mi¥ HHMH IHIIONO TPHKYT-
HHKA, TO TAK] TPHKYTHHKH pleHI Mix cobolo (Man. 13).

B B,
A{ﬂ\c %/&/H\q

Man. 15

Ipyza osnaka pisnocmi mpukymuukis (3a emopouow i deoma npune2nau-
mu do Hel kymamu ). Ao cropoHa i ABa NpUIerjiHx o Hel KYTH OJHOTO
TPHEYVTHHEA JOpPIBHIOTE BIANOBIAHO cTOpOHL 1 ABOM NpHJIeraIMM A0 Hel
KYTaM iHINOro TPHKYTHHEKA, TO TAKI TDHKYTHHKH piBHI Mix coboro (man. 16).

B B
A/>E A]A El
Man. 16

Tpema osHaka pieHocmi MpPUKYMHUKIE (3a mpbsoMa cmopoHamu ).
Armo TpH CTOPOHH OAHOrO TPHKYTHHEA JOPIBHIKTE TPhOM CTOPOHAM
IHIIOro TPHKYTHHKA, TO TaKl TPHKYTHHKH piBHI Mi: cobomo (Mman. 17).

B B,
A/\E ﬂl//\:\ﬂ1

Maxn. 17

Buan TpukyTHUKIB
TpUKYTHHK HAZHBAKWTE pigHoOcdpeHum, AKINO B HROI'O JIBl CTOPOHH MIX
cobow pieHi.
Ha mamosry 18: A ABC — pisnobenpennii, AC i BC — Horo GivHi cmo-
poru, AB — ocHosa.
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D .
Baracmusicmes kymiae pieHobGedpeHozo MPUKymHUKA. C
Y piBHODeApEeHOMY TPHKYTHHKY KYTH IIPH OCHOB1 pIBHI.

Oznaka pienobedpeHozo mpukymHuuka. SIKmo B Tpu-
KYTHHKY JBa KYTH MU cobom pleHI, TO BIH piBHOoDej-

peHHi,
Tpuxkyraug, yel cropoHH skoro mixx cobow piesxi, A B
HA3UBAKOTE PIBHOCMOPOHHIM. Man. 18
Ha manwoary 19: A ABC — plBHOCTOPOHHIM,
Baacmusgicmb Kymis pi6HOCMOPOHHbOZO MPUKYMHU- B
Ka. ¥ei KyTH piBHOCTOPOHHBOIO TPHKYTHUKA JOPiBHIO-
©0Th 110 60°.

Osnakxka pisHOCMOPOHHBOZO MpukymHurka. dxmio

B TPHKVTHHEY BCl KVTH piBHI, TO BiH pIBHOCTOPOHHIH.
TpuKYTHHE, yCl CTODOHH AKOI'0O DIZHATLCA JOBMKH- 4 4 e

HOK, HASHBAKOTE PIIHOCMOPOHHIM. Mas. 19

Baacmusicms Gicexkmpucu pisnHobedpeHozo mpukym-
Huka. ¥ piBHﬂﬁ-E,II;[}EH'DM}F TPHKYTHHKY DiceKkTpHca, NpOBeleHA 10 OCHOBH,
€ HOro MeJlaHoOw 1 BHCOTO.

Ha manmwrary 20: dicekTpnca AN, npoeeaera no ocHoss BC pisrHoDeape-
HOTO TPHEYTHHKa ABC, € TakoXx HOro MegiaHow 1 BHCOTOO.

N X

Man. 20 Man. 21 Man, 22

A

JajekHo Bl KYTIB pPO3riAaloTh TaAKl BHAH TPHKYTHHEKIB:

e zocmpoxkymHuuil (vcl KVTH AKoro roctpl — man. 21);

e npamoxymHuii (0AHH 3 KVTIB AKOr0 NpAMHIHA, & ABa 1HIIl — rocTpi —
Maa. 22);

e mynoxkymuxuit (OJHH 3 KVTIB AKOro TVIOHH, a ABAa 1HIOII — roctpli -
man. 23).

30BHIWHIA KYT TPUKYTHUKA
SOGHIWHIM KymoM MPUKYMHUKAG HASHBAKTE KVT, CYMUIXEHHH 3 KVTOM
ILOMO TPHKYTHHEA.

Ha manosky 24: A BAK - 30BHIHIA KVT TpH- E
KvrHHEa ABC,
Baacmusicms 306HIWHBOZO Kyma MPpuKymHuka.
JopHIimMHAEIR KyT TPHKYTHHKA JopiBHIWE cyMmi aBox
BHYTPIIHIX KyTiB, He CYMIXKHHX 3 HUM, TODTO o =
ZBAK = ZB + ZC. Max. 24
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Bidomocmi 3 Kypcy zeomempii 7 knacy

O
MpAMOKYTHI TPHMKYTHMUKM
HArxmpo £C = 90°, to AABC — npamoxkytani (Man. 23). AC 1 BC - kame-

ni NPAMOKYMHO20 mpurkymuiuxka, AB — zinomexysa npamMoxymHyozo mpu-
KymHuka. A

1.

. 'inorenyza NpAMOKYTHOr0 TPHKYTHHKAa DOinkma 3a OVAL-

Baacmusocmi npAMOKYMHUX MPUKYMHUKIE

CymMa rocTpMx KyTiBE ODpAMOKYTHOIO TPHMKYTHHKA JA0pIiB-
aiwoe 90°.

AKHH 3 HOro KATeTIiB. U B
Kater npAMOKVTHOr0 TPHKYTHHKA, 0 JIEMKHTE NOPOTH Manr. 25
Kyra 30°, fjopipHIOE NOJOBHUH] rIoTEeHY3H.

Armo katerT IpAMOKYTHO'O TPHKYTHHEKA JODPIBHIOE NOJOBHHI IIoTeHYy-
aH, TO KVT, U0 JeXHThL NPOTH NLOr0 KatTera, nopisHwe 30°,

Y npAMOKYTHOMY TPHKYTHHKY MeJiaHa, NpoBejeHa J0 riMoTeHY3H,
NOPpIBHIOE MOJMOBHHI riNoTeHY3H.

Osnaxu pisHocmi NPAMOKYMHUX MPUKYMHUKIES

3a deoma kamemanmu. KMo kaTeTH oHOro NPAMOKYTHOTO TPDHEVTHHKA
BLANOBLAHO NOPiBHIOIOTE KATETAM 1HINOro, TO TAKI TPHKYTHHKH DiBHI.
3a kamemoM i npuaczaum do HLozo zocmpum Kymoxm. Hxmo Karter
i npnner.nmi 10 HBOT'O FOCTPHH KVT OJHOrO NPAMOKYVTHONO TPHKVTHHKA
Bl,II',]IﬂBl,I[HI‘.} ,ELﬂ]]lBHIDH]'T]: KATETY 1 IpHJerjJoMy A0 HbOT'O KVTV 1HIIIOrO,
TO TAK] TPHKYTHHKH piBHI.

3a zinomeHysow i zocmpum xKymom. AKmo rinoreEvsa 1 TOCTPHH KVT
OJIHOTO NMPAMOKYTHOIO TPHKYTHHKA BIANOBIHO JOPIBHIOITH IIIOTEHY3]
H rocTpoMy KYTY 1HIIOro, TO TAKI TPHKYTHHKH pIBHI.

3a kamemoM i npomuiexHum xymom. Hrmo Karer 1 npoTHIEKHHH
KVT OJJHOTO MIPAMOKVTHOI0 TPHKYTHHEA BLANOBLIHO J0OPIBHIOIOTH KATETY
1 OpOTHIE¥HOMY KYTY IHIIOro, To TAKI TPHKYTHHKH piBHI.

. 34 kamemoM [ zinomexnysow. Axmo KareT 1 rinoreEyasa oHOro NMPAMO-

KYTHOr0O TPHKVTHHEKA JOPIBHIOKIOTE BIAMNOBIAHO KATeTY 1 rinoTeHyal
1HIIOTO, TO TAKl TPHEVTHHEH plBHI.

Kono ta kpyr
Koaom HAzmBawThL reoMeTpuuHy ¢irypy, AKa craaja-

CIIoaydac TOYRY ROJa a3 HOTO HEHTPOM, HAJHBAKTD puﬁ'fy'

: : . z M
EThCA 3 VCIX TOYOK NJOIIMHH, PIBHOBLLIANEHHX BiJ 3aja-
HOl ToukM (man. 26).
{0 TOUKY HAZUBAKTE YEeHMPOM Koad, BIAPI30OK, II0 I

coM Koaa.
Ha manwarky 26 Toura O — uenTp kona, OA — pajiyve
e Man. 26
Biapizor, mo cnonydae OBl TOYKH KOJA, HASMBAKTH
xopdow. Xopay, 110 NPOX0JAHTE Yepes [eHTP KOJia, HA3HBAa-
HOTE diamMempon.
Ha manwoary 26 MN — xopaa, BC — aiamerp.
Yactuny nnommuean, oDMeXXeHY KOJIOM, Paz3oM 13 cAMHM
KOJIOM HA3WBAKOTE Kpyzom (man. 27).
Man. 27
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Bidomocmi 3 Kypcy 2eomempii 7 knacy

[} :
Henmpomn, padiycom, diamempom, xopdow Kpyza HABHBAITE BLANOBIJIHO
eHTp, pajiye, JlaMeTp, XOopay KoJa, AKe oDMe:xye Kpyr.

Baacmusocmi eleMcHmis KoJda

1. Hiamerp ronaa Baeiui Oinkmwmit 3a Horo pagiye.

2. HiameTp € HAWOLABIIOW 3 XOPA.

3. lliamerp 3 OVAL-AKOl TOYKH KOJIA BUJOHO I NPAMHAM KYTOM.

4. [liameTp Kona, NepneHAHKYJIAPHHANA 10 XOpAH, ALMHTH 11 HABIILI.

0. [liameTp Kosa, OO0 NPOXOJAHTE YEepe3 cepeluHY X0paH, AKA He € JiaMeT-
poM, MEPHNEeHJHKYVIAAPHHAR 10 I1€l XOpaH.

Homuunow do koag HAZHBAIOTL NPAMY, KA MaE JHiNe OAHY CUHinbLHY
TOYKY 3 KoJoM. LI} TOYKY HASHEBAKOTE MOYKOW domukKy.
Ha manwoHry 28 npaMa a — goTU4HA 70 Kojaa, Touka K — Touka JOTHRY.

Baacmusgicms domuyxol. JoTHuHa N0 Kola NepHneHIHKVIADHA N0 pajii-
yca, NpoBeIeHoro B TOYKY JOTHKY.

B

=

K C
Man. 28 Man. 29

Baracmueicmb aidpizkie domuyHux, npoeedeHux 3 o0HIET MOYKLU.
Bigpiaku poTHuHHUX, NpPOBeJeHMX 3 OJHIel TOYKHM A0 KOJA, pPIBEHI MiM
cobow. Ha manwnary 29 AB = AC,

Kono, enucaHe y TPUKYTHMK

Kono HABHBAKTE BRUCAHUM I MPUKYMHUK, AKIO
BOHO JNOTHKAETHCH N0 BCIX CTOpPIH ULOr0 TPHKVTHHEKA.
Boanouac TpHEKYTHHE HAZHBAKTE ONUCAHUM HASBKOAO
xoaa (man. 30).

¥ Ovab-AKHH TPHKYTHHE MOXMHA BIOHCATH KOJIO.
IlenTpomM KoNa, BOMCAHOIO V TPHKYTHHE, € TOYKA Oepe-
THHY DiceKTpHC NLOrO TPHKYVTHHEA.

Kono, onucaHe HaBkono TPUKYTHHUKA

Kono HazUBAKWTE ONUCAHUM HASKOAO0 MPUKYMHUKA,
AKINO BOHO NPOXOAHTEL 4Yepe3 yCl BepIIHHH LULOI'0 TPH-
KVTHHEKA. BogHouac TPHKVTHHK HAZHWBAKTEL SNUCAHUM
y xoao (man. 31).

Haskono OviL-AKOro TPHKYTHHEKA MOMHA OINHCATH
koo, lleaTpoM Kona, oNHMCAHOrO HABKOJO TPHEYTHHKA,
€ TOUKA NepPeTHHY CepeIHHHHX NepOneHIHKVIApPIB 10
HOro CTOpPI1H.

O




HodamKxu

BNACTUBOCTI CTENEHA 13 UWINMTAM NOKASHUKOM

am . gh = um+n

(ab)" = a™ - b

A r
am™ :a"=am™™" (ﬂ) -
{EM}H - ﬂ_mﬂ b
=n

|

a®=1 a

n::l"‘

min-—uiniguecna, a=0,b=0

BNACTUBOCTI APUOMETHUHHOIO KBAOPATHOIO KOPEHA

Wa)Y =a, a>0
Jab = Ja - /b Ja /b = Jab

a=0 b>0

V{E = |-ﬂ‘ ﬂ,gh —

a — Oyab-sike uuciao, kB — HATYpAIbHE YHCI0

a=0 b=0

o'

TABNAUA KBAOPATIB HATYPANNBHWUX YUCEN BIA 10 A0 99

OecaTtkn OgmumuLi

4 5 6 7 8

100

121

144

169

196 |

225

256

324 |

361

400

441

484

529 |

576 |

625

676

| 784 |

841

900

..951

1024

1089

1156 |

1225

1296 |

1444 |

1521

1600

1681 |

1764

1849

1936

2025

2116

2304 |

2401

2500

2601

2704

2809

2916

3025

3136

3364

3481

| 3600

3721

3969

4096

4225

4356

4624

4761

4900

5041

5184

5329

5476

| 5625

5776

6084

6241

6400

6561

6724

6889

7056

| 7225

7396 |

| 7744 |

7921

O o ~N 00Nk WN -

| 8100

8281

8464

8836

2025

9216

9801
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dooamku

O
YOTUPUKYTHMKW
MNMapanenorpam
1. AB=CD, AD = BC B 7*
2. /ZA=/C, ZB=2£D O
3. A0 =0C, BO=0D
4. P = 2(AB + AD) E
5.8 =AD - BK AR D
[NpAMOKYTHMK
1. AB=CD, AD = BC A C
2. AC = BD .\ 0
3. A0 =BO =C0O = DO
4. P = 2(AB + AD) A 5
D. 5S=AD-ARB
PomBb
1.AB=BC=CD=DA 2 C
2. ZA=7C, FB=/7D 0
3. AC 1 BD
4. AO=0C, BO=0D ) 4
0. ZBAC = ZDAC = ZBCA = ZDCA, - K
ZABD = Z/DBC = ZABDA = ZABDC

6. P=4AB
7. 8 =AD - BE. = 265D

Keagpar
2. AC = BD
3. A0 = BO =C0 = DO
4. AC 1 BD
5. Iliaronani yTBOpPHOKTE 3i CTOPOHAMH KYTH Ho 45°
6. P=4AB
7. S = AB?

Tpaneuin . X
1. ZA+ ZB=180°, ZC + ZD = 180°

AD + BC

2.8 = > - BK R D
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HodamKxu

O
PieHo6iuHa Tpaneuis
1. AB=CD y L
2. 28 =00 £B= 720 5
3. AC = BD
A= *D
O3HAKW NOAIBHOCTI TPUKYTHUKIB
1. Axkmo £A = ZA,, B
AB  AC By
AR T ACT
T0o AABC ~ AA,B,C,.
A C 4 C,
2, dxmo FA=/A,, B
=70y ﬁ
ro AABC ~ AA,B.C,. A
A C A Cy
AB BC CA B
3. Arxmo = = :
AB, B, GA, 2
To AABC ~ AA,B,C,. /\
A C 4 G
BMUCAHWUW YOTUPUKYTHUK
B C
LA+ ZC=ZB+ £D = 180°
# D
ONMUCAHUK HOTUPUKYTHMUK
C
B
AB+ CD=AD + BC
D
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BIANOBIA! TA NOPALAU A0 BINPAB

Tema 7

§ 29

29.10. 1)0=sy<9 2)0<y=<4.2912. 1) 0; 3; 2) -2. 29.13. 1) 2; -2;
2) 0; 2. 29.14. 1) I'pacdixom € nmapabona y = x° 3 «BHKOJOTOIO#» TOYKOIO
(=1; 1); 2) rpadikom € napabona y = x? 3 «BEKOTOTHMHAs TouKamu (—2; 4)
i(2; 4). 29.15. 1) 'padixom € napabona y = x¥? 3 «BHKOJIOTOI* TOYKOK
(0; 0); 2) rpadirom € mapaboaa y = x° 3 «BHKOJMOTHEMH#» Touramu (—1; 1)

1(1; 1). 29.22, 250, 29.23. 480 ai6.

& 30
30.18. 1) Hi; 2) rax; 3) uwi. 30.19. 1) x > 0; 2) x — Gyab-AKe YHCIO;
3)x=204)x <0. 30.20. ) y=0; 2) y > 0; 3) y — 6yab-AKe YHUCIO;
4) y = 0. 30.21. 1) Kopenis remae; 2) 32; 3) 13; 4) 4,5. 30.22. 1) 12; 2) ko-
peHiB Hemae; 3) %; 4) 1. 30.23.1)a=0; 2) a = —-3; 3) a — Oyab-AKe YHCIO;

4)0=<a<daboa> 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 TORH-
au. 30.32. Hi.

§ 31

31.16. 1), 3), 5) Taxr; 2), 4), 6) mi. 31.17. 1), 3) Hi; 2), 4) rar. 31.18. 1;

2
0,(1); 0,11; %; 0,01. 31.19. 0,02; é: 0,22;: 0,(2); % 31.23. 6.25 ecm:

9% oM. 31.24. [lopada. Hexan +v2 = m, ne = HeckopoTHuR apid. Toml
n n

2n? = m?, 31.28. 150 mr. 31.29. 1) dpyrnii; 2) nepmmuii.

§ 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; E}% 32.17. 1) 8; —4; 2) —1; -5; 3) 1; 4) -3 +/7;

2) % % 6) xopenis memae. 32,18. 1) 3; -5; 2) 7; —-3; 3) —-2; 4) 2 + -.f_

2 — /3 5}— = 6) xopenin memae. 32.20. 1) 5; -5; 2}— _E 32.21. 1) 8:

-8; 2) E‘ “5' 32.22. 1) V2; —/2; 2) 2; -2; V6; /6. 32.23. 1) 5; —/5;
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Bionosidl ma nopadu 60 enpaGs

O

2) 3; -3.3224. )b =0; 2)b=4; 3)b=0. 32.25. 1) m > 0; 2) He-

MAE TAKHX sHadeHb m: 3) m = 0. 32.26. Iz_ 3. 32.27. 1) 8; 2) —g; 3) %
%

32.31. 12 % . 32.32. Taxk,.
§ 33

13 1 34 1
21.1)15—; 2)1— 3) 12;: 4 13. 22.1)10—; 2) 1—; 35:
33 ) 30 ) 3 ) ) 0, 33 ) 15 ) e 3) 35

4) 0,07. 33.23. 1) 210; 2) 48; 3) 12,6; 4) 18; 5) 39; 6) 154. 33.24. 1) 160;
2) T5; 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) 5x%; 5) 5a?; 6) —;-EE. 33.29. 1) 0,7p: 2) —gm; 3) Tb4; 4) -0,14a’.

3y B
33.30. 1) —5mnb; 2) —%m?ﬂﬁ; 3) x3y1; 4) 2 T :
X

7. 83.32. 1) VT -v—x - J“¥;

33.31. 1) 8ab'; 2) —lb""t:ﬂ; 3) —

E]J_E?y 3333. ) 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 — 2421,
4) 2++/3. Hopada. T+4f3=4+4J3+3=(2+/3)2 33.36. 1) -8:
2) J2 1. 33.44. 1) 672 n; 2) Ilopada. Bpaxyiite, mo 1 M3 = 1000 a.

33.45. 96 rps.
§ 34

34.23. 1) my/13; 2) bJb: 3) —a®T; 4) 4x3x. 34.24. 1) xJ11; 2) 2/e:
3) —po\2; 4) 6moJm. 34.25. 1) J2a%; 2) —\/565; 3) V3b; 4) —/-xT.
34.26. 1) \/302; 2) —[7¢10: 3) /52 4) —J—13. 34.27. 1) 47; 2) 165 + 37/6:
3) 36-12V6. 34.28. 1) Ja(1-+3): 2) Jp(T7 +2); 3) JT(/3 +1);
4) V2(\/3 —5); 5) V2m (/2 - /3); 6) Bx(\x —+2). 3429 n J_n:1+J'};

92) J6(T - 1): 3) v/3a(\/3 + \2a). 34.30. 1) 1%; m 3) +/2,5.

34.31. 11"{_ j’lz? 3) \5,5. 34.32. 1) 3(+/6 + 11‘2]“'{“ J“
3) 3y2 ; 2"{-. 34.33. 1) 5(\/3 — 1); 2) “’E; “’E; 3) 5&;{]2“5. 34.34. 1) 2

2) 330; 3) 8; 4) 14, 34.35. 1) 16; 2) 60; 3) 26; 4) 7. 34.36. 3. 34.37. 1) m - 1;
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Bidnosidi ma nopadu do enpas

::}.
Ja —+/b y Ja ++/b 1
2) — -JE r 3) e 4) E-JE . 94.39. _E' 34.40. Ilopada. Bukopn-

CTATH Te, 10 KBaJpaT HATYPaAJbHOrO YHCJA He MOXe 3aKiauysaTHcA 1Hd-
pow 7. 34.43. 101 250 rpsx.

§ 35
35.9. 1) %Eﬁ%@; 2) [},2,’12 =u.4./%. 35.10. 1) %«h =§Jﬁ;

2) 0,3,’1% > 0,2 1%. 35.11.1)0 < y € 2; 2)1 < y < 3. 35.12. 4. 35.13. 1.

35.19. 56 rpu. 35.20. 244 ,85. ITopada. IlozpaunTt a = 2y b -

1997~ 2000

Bupasu naa nosropenas remu 7

4. 1) 30inemuTECE B 9 pasip; aMeHmmTRCA vV 81 paa. 2) 30iaemmTH
y 2 pasu; ameHmiuTH B 5 pazie. 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 # 3; 3) x < —1,
“-l<x=04)x=0.14. ) Axmoa=0,Tox 2 0; axmoa +#0, To x = 0;

1

2) akxmpo a = 0, To KopeHiE HeMmae; Ak a > 0, To x = -5 3) axmo a = 0,
i

TO KOpeHiB HeMmae; AKmo a > 0, To x = ﬁ+ 1: 4) axmo a = 0, TO x -

a
Dvab-AKe ynucno: arkmw a # 0, To x = 0. 18. 1) Hi: 2) rax; 3) Hi; 4) Tak.
21. ITopada. 1) 3uaiiTi %—é 26. 1) g: 2) "JE; 3) Eﬁ: 4) 5. 28. 9 abo

-9.29. 1) m=1: 2y m=1;:3)m < 1. 36. 15 cMm abo Eg— cMm. 37. 1) 600;

mlﬂ ﬂf'.-
F; 4] F. 39. 1} ﬂ,'f-l;

2) 0,3: 3) V5 —2: 4) 413 - J11. 40. 1) ki I ij_ 44. 1) 2x7x:

r+2
N 7 m 2 5 3
2) =g 3) ~bab Jbi 4) 2xy52x; 5) -2p3\-2p; 6) xuxy. 46. 1) 24;

J6 1

—, 48. 1) - - . 1. 49, 1 2 3). 5. -
2) - 48. 1) e 2) Jx + y + 1. 49. J2(1 + +/2 + \/3). 50. ITopa
da. IloapaunTn JT + E«Jﬁ - «,J'[T - E—JE = x Ta gHafiTy x2. 51. 1) *.,1"5; 2) —1;
3) e.;"?' 2. 4) —,ii-;—b. 04. 1) Tax, (1: 1): 2) Tax, (64; 8); 3) rak, (0; 0);
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Bionosidl ma nopadu 60 enpaGs

O

M1
4) mi. 55. 1) 3: J14; 4: 16,2;: J/19,1: 2) 0,2; i" TL JO,1. 56. 1) x > 1

2)0=x<4; 3)1<x=16; 4) 81 =< x <10000; 5) x = 0; 6) Takux 3HA-
YeHL X HeMae.

Tema 8
§ 36
36.7. 17 M. 36.8. 2.4 M. 36.26. 411 cm abo \I‘E em. 36.27. /21 em abo

J29 cm. 36.28. 10 M. 36.29. 8 M. 36.30. 112 cm. 36.31. 80 cm. 36.32. 20:
16: 14;: 13. 36.33. 6; 10. 36.34. 24 cm. 36.35. 30 cm. 36.36. 28 cm.

36.37. 11 cm. 36.38. V26 cm. 36.39. V50 cm. 36.40. 3 cm i V73 cwm.

36.41. 1850 cm = 574 cm. 36.42. V468 cm = 6413 cm. 36.45. 90 cm.

36.46. 84 cm. 36.47. 30 cm. 36.48. 5 cMm. 36.50. 162 cm. 36.51. 20 cwm.
36.52. 6 cm. 36.53. 40 cm. 36.54. 60°; 60°; 120°; 120°. 36.58. 3 Gaukn.
36.99. Taxk.

§ 37

37.13. 17 cm abo 3 cm. 37.14. 21 cm abo 9 cm. 37.15. 30°. 37.16. 45°.
37.17. 12 cm. 37.18. 10 cm. 37.19. 2 cm: 10 cm: /96 em = 446 cm.
37.20. 5 em; T em; +/24 em = 24/6 cm. 37.21. 6,6 cm: 8,4 cm. 37.22. 3.4 cm:

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 mar m*; 2) 3600 mau 3. 37.29. 11 apais.

§ 98
2

38.21. 2a(1 + tgp). 38.22. tz_u 38.23. 15,63 cm, 38.24. 12,43 cm.

38.25. esinucosa. 38.26. 38.27. 39° 1 51°. 38.28. 61° i 29°,

sinPcosf
38.29.1)AB=10em; BC=8cm: 2)AC=12cm: BC=5cm. 38.30. 1) AB = 5 cM:
a—bh b

. 38.32. BC = —;
COS (1 tg

BC = 3 cm; 2) AC = 16 cm; BC = 30 cm. 38.31.

" beosy BK - bsiny

: B3, BC=-%—: 40=2%%8, 4p.._ %
tg s tg P sin o sin « sin o cosfi

r

CK

38.34. 41°36'. 38.35. 79°36' i 100°24’. 38.36. mcosu tg%. 38.37. T
2
38.38. 10(+/2 — 1) cm. 38.39. 443 cm. 38.40. 5(v/3 + 1) em. 38.41. 4(3 —/3) cm.
38.43. 48 cm. 38.45. 3°.

cosfitg
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Bidnosidi ma nopadu 0o enpas

§ 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, ZB = 28°4', /A = 61°56"; 3) AB = 3J10 cm = 9,49 cm,
ZA = T1°34', /B =~ 18°26";: 4) AB = 25m nom, £ A = 73°44', /B ~ 16°16'.
39.12. 1) AB=4c¢m, ZA=30°, /B =60 2) AB = 10 em, £ A = 36°52',
/B = 53°8'; 3) AB = 29 M =~ 5,39 nm, £A = 68°12, /B =~ 21°48];
4) AB = 41k o, ZA = T7°19, ZB = 12°41'. 39.13. 1) BC = 3 cm,
ZA =30° 2B = 60°; 2) AC = 63 om, ZA = 14°15', Z/B =~ 75°45"; 3) BC =
33 cM = 5,Td cm, £ A =55°9, /B=34°51"; 4)AC=12a cm, £ A = 22°3T,
iH 67°23'. 39.14. 1) BC = 4,,!‘ cm, /A =/B = 45° 2) AC = 35 mm,
ZA = 18°55', ZB = T1°5; 38) BC = 61 cm = 7,14 eM, £A =~ 45°34,
ZB = 44“2&’: 4) AC = 11b am, ZA = 7T9°37', ZB = 10°23'. 39.15. 62°32..

!

39.16. o = 1°9', 39.17. = 4,29 m. 39.18. x = 3 M. 39.20. 36 cm. 39.21. 42 cmM.

39.22. 15 yumis. 39.23. 18 npamux; 28 npaMux.

Baupaeu nasa nosropenHs remu 8

7. 52 cm. 8. 6 cm; 244 oM = 261 em. 9. 72 em. 10. 32 cm. 11. 78 cm.
12. 105°, 13. 90°, 14. 120 cm. 18. 7T em abo 1 cm. 19, 26 cm; 30 com:
24 cm, 20, 3,2 cm. 24, 4R(sina + cosa). 25, 31,11 cm. 26. CK = bsina;

|r‘ g
KB = bsinotga. 27. 50 cm. 28. r| 1+ IE- 29. /3 em: 2./43 cm; 2431 em.
t i il
| g
ﬂr — M 800 —— J- 34. sigatgh
tg o+ tg 3
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;

4) 0. 40.21. 0; —-4,5; 40.22. 0; -11. 40.23. J_ 1J|Ir_+‘.l abo ——?1—%§~+1

40.24. 2 i V2 + 2860 /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; =55 2) -1; 4,5; 3) 2; -0,4.
41.12. 1) 2; 6; 2) -1; —%; 3) 2; 4; 4) 3; -8. 41.13. 1) -1; 2) 2; 2,6; 3) 4; 3;
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Bionosidl ma nopadu 60 enpaGs

O
4) 1; -6. 41.14. 1) 1; -0,6; 2) —1; %; 3) 23 kM. 41.15. 1) —1; E-g; 2) 1; -3,5.

41.16. 1)1 £ \/15; 2) -1 + /5; 3) 15 + 5J11; 4) i;’ﬁ_ 41.17. 1) -1 + /T

2) 1+ 2v3; 8) -5 + 24/10; 4}51;'5?

.41.18. 1) 4; 1; 2) 4; -4; 3) 1; 4) 2.

1 1
41.19. 1) 9; 3; 2) 3; —3; 3) 3; 4) 2. 41.20. 1) B 2) -4; 4. 41.21. 1) 16’

2) —6; 6. 41.23. (0; —15), (75; 0). 41.24. 1) -35; 2) 39. 41.27. 18,75 %.
41.28. 4; 10.

§ 42

4212. 1) 2, <0, 2, < 0; 2) x, > 0, x, < 0; 3) x, > 0, x, < 0;
4) x, >0, x,>0.4213. 1) x, >0, 2, < 0; 2) x;, <0, x, < 0; 8) x; = 0,
x, > 0;4)x;, >0, x, < 0. 42.14. x, = -2,5; q = 8,75. 42.15. x, = —6;
p=4,5.4216. x;, = 5; x, = -2; p= -3 abo x, = -5; x, = 2; p = 3.
42.17. x; = 5; x,=-1; g =-=5. 42.18. 1) 3x* — 14x - §5 = 0; 2) 24x° +
+260x+5=0:3)x2-5=0:4)x2-4x+1=0.4219. 1) 3x2+ 5x - 2=0;
2) 16x2 - 10x +1=0; 3) x2-T=0; 4) x2 - 6x + 2 = 0. 42.20. lllé;

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. x? + 8x + 8 = 0. 42.24. 80 xr:

120 rr. 42.25. —%i 42.28. -7 °C. 42.29. Ha 12 pokis.
x
§ 43

43.1. 121 17. 43.2. 121 15. 43.3. 42 cm. 43.4. 80 m. 43.5. Tem i 10 enm.
43.6. 30 cm. 43.7. 48 cm2, 43.8. 141 15. 43.9. 70 cax 70 cm. 43.10. 15 mm.
43.11. 19, 20, 21 a6o -13, —-12, -11. 43.12. 18, 19, 20 a6o —18, -17,
-16. 43.13. 51 7. 43.14. 16 xm/rog i 12 xm/rox. 43.15. 10 em i 12 em.
43.16. 1 cm. 43.17. 1,5 M. 43.18. 10 yuaceruxis. 43.19. 5. 43.20. 1,8 c;

1,2 ¢. Ilopada. Cno4aTKy, BHXOAAYH 3 IIOYATKOBHMX YMOB, 3HAHTH U,
43.21. 0,7 c. 43.22. 2,6 c; 3,4 c. 43.23. 3 n. Ilopada. Hexain nepmo-

o pady BHROPHCTAJH X J KHCJAO0TH. FPEHGEFIE'—IH T, IO OCTATOYHO BOIH

B nHocyanHi crano 4,5 1, MAEMO PIBHAHHA X — -gn X +x =405 43.26.a =0

abo a = —-2,25. 43.27. 62,25 .

Bn PAdBH 1A INOBTOPEHHA TeMH 9

3. Tak. 4. 1) ++/2; 2) 0; % 5. 30 cm. 6. 1) 0; -9; 2) 2; -2. 7. 1) li;
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Bidnosidi ma nopadu 0o enpas

O
2)a > 0.11.1) 1; -3; 2) 2; -1,5. 12. 1) 1; 2; 2) 5 + 2J15; 3) 24/2; —3/2;

J'

4}«.{— -— 13.1)0; 15 2) 0; 2. 15. 1) x, = 3; x, = —2a ana dyas-AKoOTO a;

- . 1 2
2) armo a =0, To pieHAHHA He Mae poae’aakis; akmoa 0, T0x; = — X, = —

a a
5+ 17

168. 1) 1: —6: 0: —5: 2) —-1: 6: O: & _2 : 3) —3: 4) % 19. x, = 2; x, = -4,
gq=-8.21.x,=6; x,=9; p=4 abo p=-4. 22. 1,6. 23. b = 15 abo b = —15.

1
24. 1: > 25. 522 -8Bx+1=0.26.6cmi9cm. 27.9: 10: 11 abo —11: —10:

-9, 28. 10; 11; 12; 13; 14 a6o —-2; —1; 0; 1; 2. 29. 24 cm®. 30. 16 kKomanz.

121 .
31. 0,216 m* abo e M2, 32, 40 cm: 80 oM,

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°, 1187, 128°. 44.21. 1) Taxk, 8 cTo-
piH, 20 miaronanen; 2) =Hi. 44.22. 1) Hi; 2) Tak, 9 sepminn, 27 glarosanaei.
44.23. 12. 44.24. Yorupuryrauk. 44.25. Tak, ne n'aTungyreng. 44.26. 12.

44.27. 15. 44.28. llepumerpn piexi. 44.30. g cm. 44.33. 8330 rps.

§ 45
1
45.13. 60 c?. 45.14. 120 cv”. 45.15. 1) 32 cw?; 2) ;d% 45.16. 16 om?,

45.17. 6 cm. 45.18. 10 cm. 45.19. 3) do6inemnTEcA B 16 pazis; 4) 3binb-

muTeeda B 10 pazis; 2) adiasmnteea B 6 pazie. 45.21. Hi. 45.22, 1) Tax;
2) 1i; 3) rax. 45.23. 8 cm. 45.24. 10 oM. 45.25. 208. 45.26. 4r°. 45.27. 9 cm
i 12 em. 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 cm®. 46.14. 8 cm?. 46.15. 6 cm.

46.16. 15 em. 46.17. % em?, 46.18. T2 em2, 46.19. 12 em?. 46.20. 96 cm>.

46.21. 1) Hi; 2), 3) rak. 46.22. 8 cm abo 4,0 cm. 46.23. Ha 3 Bepmunan.
46.24. 15 cm*, 46.26. = 70,8 cm. 46.27. 18.

s 47

d
47.11. 16 cm®. 47.12. 36 cm2. 47.13. 1) 40 cm?; 2) {1 47.14. 36 cm?.

47.15. 15 em?; 30 em?, 47.16. 8 cm. 47.17. 12 em. 47.18. 4 em? i 8 em?.
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O

47.19. 5 cm® i 15 em® 47.21. 7,5 cm®. 47.22. 40 cm*. 47.23. 4,8 cm.
47.24. 6,72 cm. 47.25. 54 cm®. 47.26. 60 cm®. 47.27. 1) i 2) Taxk; 3) =i.
47.28.1: 2. 47.29. 1 : 4. 47.31. 128 cw*, 47.33. 192,72 kr. 47.34. 25 Kpoxkis.

§ 48
48.15. 64 cm2, 48.16. 45 cv?. 48.17. 3 e i 9 oM. 48.18. S5 em 1 20 em.
48.19. L2 48.90. 54 cm?. 48.21. 24 om?. 48.22. 40 cm?. 48.23. 80 on’.

48.24. 1080 cm?. 48.25. 156 cm?. 48.26. 30 cm2 48.27. 62,5 cm?.
48.28. 181,5 cm?. 48.29. h? cm?, 48.30. 49 cm®. 48.31. 18 cm2.

48.36. 10,5 kr. 48.37. 50 cm. Ilopada. IloTpibHo poarnaHyTH JBa BUIAJ-
KH pO3TallyBaHHA KBaJIpPaTiB,

Bnpaen jaaa noeropenns remu 10
p2
3. ITo 108°. 4. 20. 5. 8. 6. 36inemuTEca Ha 360°. 7. k= 2. 11. 1}—«13M2

2) 4+/S cm: 3) 4. 13. 144, 14. 36 cm? abo 45 cm2. 15. mn. 18. 10 cm2.
19. 1) Taxk; 2) wi. 20. Ksagpar, v 2 pasun. 21. 16 cm®. 22. 320 cm®. 24. 6 cm.

3a- 3b-
25. 6 cM2, 31. = em?, 32. = em?, 33. ¥V 3 paau. 34. 80 em=,

Tema 11
§ 49
u35125J17_ 49.20. 1) —4 + 2J19; 2) 15 iEQJET_

49.19. 1) 3 ++/30: 2)

49.21.1)(x -1 - E«JE}(J: -1+ Ew"ﬁ]: 2) pOZKJIACTH HA MHOMHHUKH HE MOXKHA;

3) —E(I - 2 +jﬁ_5][x . S —jﬁ} 4) po3KJACTH HA MHOKHHKHN He MOMK-
Ha. 49.22. 1) (x + 2 —-Jll_}{.r + 2 + JI_I}: 2) po3knacTH HA MHOMMHUKH He
MoHa. 49.23. 1) iﬂ 2) II 1. 3 L:__El; 4) _: - i; 5) i: i 6) :I zi
1924, 1) XL, ;142 3) ;j 4) ifii;; 49.25. 1) 1,93; 2) 4%
49.26. 1) {I_E:EI o Il 5 3) 1i 4) {I;[i}'f;} ) 49.27. 1) I_IE

2) i 49.30. 1) x(x + 1)(x + 2); 2) 2x(x + 3}[1‘ = %J abo x(x + 31 — 2x);

3) ilex—n[r+ D) 4) —%:::3{.1: + 2}x — 6). 49.31. 1) x(x — 4)}x — 8);
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O
2) %IE{I - 9)x - 3). 49.32. 1) I'pachikoMm € npaMa iy = x + 2 3 «BHKOJO-

Toro» TouKow (1; 3); 2) rpadikom € npsAaMa y = x — 3 3 «BHEOJIOTHUMH »

2 2
rourkamu (0; —3) i (—1; —4). 49.33. 1) = : 2) l 49.34. 1) o s 23 27,
3x -1 4 2x +1
49.35. 1) —0,4a3x7; 2) 2mp32m. 49.36. 1) 24; 2) 68; 3) 0,68; 4) 376.
49.41. 1164 rpu. 49.42. 3 : 2.

§ a0
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; —l%. 50.11. 1) 0; 2; -2; 2) 0; 3) 0; %; —%; 4) 0; 2; —38.
80.12. 1) 0; 3; —-3; 2) 0; 3) 0; i: -i; 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) wopeHis HeMae.

90.16. 1) 1; 2) —3; 3) 7; 4) ropesnie Hemae. 50.17. 1) —6; 3; 2) -2; -1 g: 3) —3;

4) -2. 50.18. 1) -4; 3; 2) -2. 50.19. 1) -1; -5,5; 2) -7; 3) -9; 4) xopeHin
Hemae. 50.20. 1) 5; -3,6; 2) —-1; 3) -15; 4) kopeniBp Hemae. 50.21. 1) —-3;

2./3 JE

4; 2) 15. 50.22. 1) 2; 3; —-3; 2) -1; i— 50.23. 1) 1; 2; -2; 2) -2;

U
50.24. 1) 1: -1: 2) -1: 2. 50.25. 1) 1, ~1: 2) 2: -3. 50.26. 1) 0: 1,5:
2) -2 + +/35. 50.27. 2. izr 50.28. 1) 1; —1: v/5;: —/5: 2) 1; _3?@. Mopa-

da. x?+2x2-2x-1=(x*-1)+(2x2-2x)=(x—- 1)} x2+ x+ 1)+ 2x(x—-1)=
—(x - I)x2 +x+ 1+ 2x) = (x — 1)x2 + 3x + 1). 50.29. 1) 1; +/3;
2) -2; 1; 4. 50.30. 1) 9. ITopada. vJx =t 2) 0; -2; -1 +7; 3) 2+ /3;

4) 0; —1; 2: -3. 50.31. 1) 4; 2) 0: 2: 1++/5; 3) -1 ++/6: 4) 0; 1; -2; 3.
50.32. 3(x + ?}(: = g] —(x+7)N3x-2). 50.33. 12 i 15. 50.34. 2.

50.35. 12 km/rog; 16 km/ron. 50.36. Yepea 8 micanis. 50.37. 2,5.

§ ol

) 1
51.1.4i6.51.2. 81 12. 51.3. 10° 51.4. ry 51.5. 12 kMm/ron; 16 kM /rop.

801.6. 70 xm/rom; 60 xm/ropm. 51.7. 45 km/roxm. 51.8. 80 km/ron.
21.9. 60 km/rox. 51.10. 2 x¥M/ron. 51.11. 14 kMm/ron. 51.12. 24 km/ropn.
51.13. 2 km/rox. 51.14. 20 gMm/Ton. 51.15. 50 M=, 40 M4, 51.16. 12 aBTO-
mamuH. 51.17. 24 rox: 48 roa. 51.18. 36 roa: 45 roaz. 51.19. 45 xB:
36 xB. 51.20. 30 gris; 42 gri. 51.21. 16 kM ado 20 km. [fopada. Hexan
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O
X EM/TOA — NOYATKOBA INBHAKICTH, ToAl 4x KM — BIACTAHB MIM CEJIaMH.
10 4x-10 9 x + 5
MaemMo piBHAHHA — + - =—, d1.22. 27 xm/ron. 51.24. 1)
X x—-1 g’ X
2) ;; 32 51.25. 1) 16; 2) -7 + /6. 51.26. Ipasbarn 9 Navok MANTKE
+.
20 cm x 20 cm, suTpaTHBmu 2700 rpH.
Bunpaen gaa nosropenns temu 11
2x + 9 2(x +9) x—3 4x +1 2 X+ 2
; s 2 ] =4 .b. 1 2 -
.3 xr+2° }:c2+2.r+4 }x+2.5 :’1—3.1: . ]:-:+3' ]:::+1
3) x(x — 3); 4) : A.p=0;x,=-2.9.1) 4; -4; 2]1:3151.11]. 1)(x+a)x
2(x + B) 4
x({x—06a); 2)(x—2b)x+ 5b). 11.3; x=4.12.a=-2; -13. 14. 1) -2; 2) 0;

1:;:; 3) 1; 4) 3; -3,5. 16. (2; 0), (-2; 0). 17. 1) -1; -1,5; 2) 0; 1%; 3) —d; 6;
4) pieHaHH" He Mae po3e'sakis; 5) —4; 6) 1; —1. 18. 1) —-3; 2) 3; —3; 3) 0.
19.1) 1; -1; 2) -1; 1; -3. 20. (-2; —8); {%i 3]. 21. 1) i%: 2) —-1. IHopada.

27x% + 18x2 - 12x - 8=(3x — 2)}3x + 2)5. 22. 1) 1: 3: 2 & V3. Ilopada.
(x — 2P =x2—-4x + 4ipgani x2 —4dx=1t; 2) —1; 4. Ilopada. x(x — 1) x
x{x—20x—-3)=(x2— 3xXx2—3x + 2), samina: x> - 3x=1:3)1; 2: -1;

+ II
4: 4}511{3_5_;_5_4_ B) —2; 3; = J_ : 6) 1; 10; 11 118 v 3. 1) B3
2 2 2
.+. ,|||
-3 1:—5}—1; 2) —=1: -4+ -..I"E_I 24. 12 km/roa. 25. 10 rox. 26. 16 xm/roxa.

27. O 18 roa. 28. 2 km/ron. 29. 20 c.; 16 c. 30. Bornan — 60 geranen;
Muxa#iao — 40 geranei. 31. 2 roa; 6 roa. 32. 6 rog; 9 roa., 33. 2 Kr abo
4 gr. 34, 225 xm. 35. 40 pivonnux b6nokis. IHopada. Hexall x BiKOHHMX

faokie — mogmenHa Hopma. Toxi dx + [? - EJ (x + 0) = 830,

Jagaui niapmmenol ckaaanocTi 3 aaredpu

2 _ 3 2 2 2 2
i, Mopadn. 0% =0 av+h _ 2ab . 2 m*= + n° + mn*
a—b a+b a+b m+n
(x-y-2)x n+ 1 a-—b Xy
3. 1 = = 0 » 3) 4: 4 + B) 1 + 2p: 6) —
) 2 }n-ﬂm ) ]a+b ) p; 9) (x + y)?
16
6. Ilopada. Illicis cnpomeHHA OJePAHHMO 7 =, 8. Ilignece-
—-a
¥, . = X y 2 x2 oyt 22
M0 pisricTs —+>=+—=1 jgo xeagpata. Maemo — e}
m n p m 1 p
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-

. 9. Xyp+xzn + yzm m. n_p

=1, 3 piesocTi i
mnp x p 2

2 2 2
X i
xyp + xzn + yzm = 0. Orxe, =3 + f:E + A =1 9. INopada. 3 ymoBH BH-
b—-¢ c—d a-—b
: b—c = s £—4 = .
ace ab
yvreopeHi pisRocTi. 10. 1) ixmo a = 2, piBHAHHA He Mae po3B’A3KiBR; AKINO
a+2, Tox=2;2)akmoa =1 abo a=-1, To piBHAHHA He MAE PO3B A3KiB;
AKIMo a # 1 ia+# -1, To x = a; 3) akmo a = 2, To x — OyAb-AKe YHCIO;
AKIMo a # 2, Tox=a + 2; 4) akmo a = 1, To x — OVIb-AKe YHCI0; AKIIO

=0 amaiinemo, mpo

maueae, mo a—b = [MepemMuOHTH

i B 5 ﬂl_].

a =-1, To pIBHAHHA He MA€ PO3B A3KIB; AKMo a # lia# -1, ToXx = =1
a

11. 1) Axmpo a # 0, Tfo x = a; 2) akmo b # 01 a = —b, To plBHAHHA He

a—b
a+b

MAa€E po3B A3KIE; AKMW b # 0ia # —-b, To x = + 3) akmo a = 0, To

2 . .
X = E; 4) armo a = 0, To piBHAHHA He Mae po3B'A3KiB; AKmO a # 0, To
x==06a.12. 1) 2 abo 3; 2) -9 abo —8; 3) 7 abo 8; 4) 5 abo 6. 13. 1) Axmo
a < —3, To piBHAHHA He Mae po3B’A3KiB; AKmO a = — 3, To x = (a + 3)%;
2)akmpoa=0,x =0 axkmoa+0, Tox=1;3)akmoa=-3, Tox 7 - 2;
AKINO @ < -3 abo -3 < a < 3, To pIBHAHHA HEe MA€ PO3B A3KIB; AKIIO
a>3 1o x=a?-6a+7 14. 1) -2; 2) 1. 15. 1) /3 -1; 2) 1; 3) -10.
dx, akmo x = 0,
16. 1) 2; 2) V2 + 43 + 5. 17. 1) 1; 2) 8. 18. 1}y={ =

dx, Akmo x < 0;

A >1,
2) y = SO e 19. 1) V3 -2; 2) 1+3-47; 3) V2 -1

1—-2x, akmo x < 1.

1 + Y )
4) ':"E”H‘E”J. 20. Tak. 21. 1) —; 2) —2. 22, 1) (x +yu) . 2) 1.
2 Xy a x—¥y
23. 1) —*E, akmpo 0 < a < 2; JE, AKmo a > 2; 2) -2, akmpo x <0; 2,
akmo x > 0. 25. % 26. 6. 27. 1) 19; 2) 80; 3) 343. 28. 1) -4; -3; 2) 19.
29. 1) Hxmo a=1, 1O .rz——;;; Aakmo a 1, To X =——;~, X; = 11:1;
2)akmoa =-1,rox =-1; armoa # -1, x, =-1,x, = 12& .30.1)-1; 2) 2;
+

3) pipaaHAA He mae poss’askie. 31. Hexaii b2 — 4ac = 3, Toni b2 = 3 + 4ac.
IMpasa uacTuHa piBHOCTI — HenapHe uwnecno, ormxe, b =2k + 1, k € Z, Toni
ogepxEuaMo 2(k* + k—ac) =1, mo memomamso. 32. —-1. 33. 1. 34. 12,
35. 1) 22 _Tx-2=0: 2) 2x2 +65x+179=0; 3) 16x2 +106x +1=0.
36. ITopada. D=(h+c—a)lb+c+alb—c+a)b—-c—a). 37. IMopada.

_ . N £ _ g _ : 1
|II xg‘ = \!{II X5)° = .J{.m:1 + X,)° —4x,x,. J[lani BHKOpHCTATH Teo
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pemy Biera. 38. 1) 1; 2: -3; 2) 1;

O
51;"’5: 3) 13 3+ 3; 4) Hi;ﬁ.

IHopada. x%' —2x% —3x® —4x -1 =(x' - 2x3 + x%) —(4x? + dx + 1) =
=(x2 - x)2 -(2x +1)% 39. 1) Axme a =1, To x — Oyab-AKe YHCHO; AKIIO
1
a+2
2)akmpoa =L, rox =4 akmoa =4, rox = 1; akmoa # lia = 4, rox, =1,
X, =4; 3) AKmo a =1 abo a = 3, To piBHAHHA He MAE€ pPO3B A3KIB; AKIIO
a+lia=zd, tox=a; 4) axmo a =1, To x = 4; akmo a # 1, To x; = 3a,

a = —2, To piBHAHHA He Mac po3e’A3Kie; Aakmo a £ lia = -2, Tox =

x, =4; 5) axmo a = 0, To x — OyAL-AKe uMecao, KpiMm —7; #Kkmo a = -7, To
pPIBHAHHA He MA€ po3B'A3KiB; AkmMo a # 0ia # -7, Tox = a; 6) akmo a = 1
aboa=-1,rox=0; axmoa +#0,a # tl, Tox; =a, x, = l_ﬂﬂﬂ-dﬂ.ﬁ =

10. 41. 9; -9. ITopada. x' — x* + 20x — 100 = x* — (x — 10)%, 42, a = 42;
b=39.43.1)2; 2)1. 44. ) Axmpoa =1, Tox = -1; akmo a = -2, To X = %;
akmo a 20, a =1, a # -2, T0 X = E—i:, x, =—1; 2) Axmpo a = —% abo
a =—i, T0 X = —1; akmo a = -3, TﬂI=—"E*: axmpo a = 1, Tn;t':—;-r-; AKIIO

9 1 4da + 3

a = —3, ﬂi—;;ﬂi——,ﬂ?il,TDIl:—],IE= 3 . 45. 1) 0; 2) 2; -2;

4
3‘":_‘ 46. 1) 14. ITopada. Hexaii ¥x -5 =1t. Toni x =12 + 5; 2) 4; -

3++/29 5+85 _ 5+418 -5-.133

47. 1) - 5 -2 6 » 2) 5 - 6 .48, IT ﬂpﬂﬂﬂ.nrpﬂﬂ]iHﬂM
x X 2 10 14 _1
IBHAHHA € Al DpaMil ¥ =— i y=—. 49. 1) 5: 0.6: 2) ——: - r 3—:
y e s g ; ) =9 19° 17" °3
3) 2; % Mopada. x +~ = t, rogi x2 + — = 12 - % 4) 1 + \/T; -3 £ 15. Io
x X
2 4 - 1 4
pada. %—; = ¢, Toni - +J; = ¥ 2° 20. 85 kr. 9l1. 7. 52. 52 ¥M/rog

2
abo Eﬂﬁ km/ron. 53. 60 km/ron. Ilopada. Cnijg poarnAHYTH ABI MOM-

JHUBOCTL 3AJI€3HO BlJ TOro, KOTpOro BeJIOCHIeIHCTa MOTOIHMKIICT 0DIrHAB

nepmaM. 54. 1,8 rog i 2,25 roa. 55. 0,2 rog ado 0,33 roa. 56. Ipa — 3a
10 guis, Oxer — 3a 15 guis. 57. 60 x8: 84 xB.

Jaaaul mMABMIEHO] CKJIAAHOCT] 3 reomerpil
3. 60°%; 120°. 5. Pom0. 6. 120°. 7. 90°. 9. Ko:xna 3 glaroHanel JOpIBHIOE
a—>b. 11. BP = DM. 13. 40 cv. 14. 140°, 40°, 140°, 15. a-b_
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Bidnosidi ma nopadu do enpas

D.
17.A, Hy, H, Hy;; B, Hy, H, H,; C, Hy, H, H3 A, Hy, H,, C; A, H,, H,,
B; B, H,, H,, C. 19. ITopada. Jlosectn, mo BN - DM = AB - AD. 20. «Jab.

21. 1) 21 cm, abo 28 cm, abo 24 cm; 2) 21 em abo 27 em; 3) 21 cm. [lopada.
Hexain AB — paidinema cropoHa TpukyTHHEA. [Ipama, mo BiaTuHae Tpu-
KYTHHE, NOAI0HRH JaHOMY, MOKe nepeTnHatH ado cropony BC, abo cTopo-
Yy AC, npuuoMy caiji OKpPeMO PO3rJAHYTH BHOALOK, KOJH A NpAMAa napa-
JensHA OfHIN 31 cToplH TpuKyTHHKA. 22, HeobxigHo nmobyayveaTn Koao, 10
NpoxoauTs depe3d ToukH B 1 C ta goruraethea o AB v Touni B. lle xogo
nepetHe AC v myranin Tounl D, 23. 12,5 cm. [Hopada. Yepea sepmuuny C

OpoBeliTs npaAMy, napaiteasHy BD, mo neperuHae npojos:xeHHa AD
Ja‘*’ +ab + b®

y Touni M, AACM — npamorkyruuil. 25. 2 . ITopada. Hexaik

MA 1 MB nepneHAuKyJIApH, NPOBEJAEH] A0 NMPAMHX, 10 MICTATE CTOPOHH
gapgaHoro Kyra, a C — Toura nepernny AM 1 OB. PoarnanbsTe TPHKYTHR-

ac
kn BMC i OAC. 28. 12m. 29. Jllosenits, mpo (¢ + h)* = (a + b)* + k2. 30. B
31. 1) JE_ \E, 2) :fﬁ+ Jé: ITopada. PoarnankTe piBHODEApEHHH NpAMO-

1 4

KVTHHH TpHKYVTHHE ABD (£D = 90°) 1 npaMoKyTHHII TpHKYTHHK BDC
(£ D = 90°), v axoro ~DBC = 30°. Toukn A, D, C nexkaTs HA OOHIH npsa-
miit. Togi £ ABC = 75°. 32. 1) Tax; 2) ui. 33. 6. 36. ¥ 3 paaun. 38. 54 cm2.

39, -ES. 40. (m + n)d. 41. cd. lopada. Hdosexits, mo S.., =%Sﬂﬂm.
2
42, 3""4“5.

Bianosi a0 3aspans « lomamusa camocrimna podoras

2|3|4|5|6(7|8|9 (10|11 (12 13
7 B(B|r|A|(B|B|r|B|A|B|B|I|1-I'; 2-A: 3-B
8 B|slals(r|B|B|[B|r|B|A]B|1B;2-B;31
9 'B|B|r|B|A|B|B|A|B|T |A|B|1-5; 2-A; 3T
10 B|BlA|r|B|r|B|A|B|T|B|B|1-B; 2-T;3-B
11 |B|r|B|A|B|r|B|B|B|A|B|B|1-B;: 2-T: 3-A
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NMPEAMETHUU NOKAXYUK
AATEBPA

ApadMeTHYHHE  KBAAPATHHH KO-

piEE 11
LikpagpaTne piBHAEEA 169

Bepmmaa napabonn 6

Buaginenna kBagpara nBo4JIeHA 3 KBajI-
paTHOTO TpH4IeHA 163

Bunaecenna MHOMHHEKA 3-T17 3HAKA KO-
pens 37

Baaemuo cnpameni supasn 40
Baactusocri dyaruii y = x* 7
——y=x 47

BraeceHHA MHOMKHHEA 1] 3HAK KOpeHSA
38

I'inkn mapabonn 6

JIHCKPHMIHAHT KBaJApaTHOTO piBHAH-
ma 105
— — TpHuneHa 162

Midieni unena 18
HobyeanHa KBajgpaTHOro Kopensa 12
Hpobosi panioransHi pisEAEHA 168

EnemMenT MHO:EHHEHN 16

SBeleHe KBApAaTHe piBHAHHA 98
SBLUITEHEHHA Bl ippamioHANLHOCTI B
3HAMEHHHKY apoby 40

Ippantioransni yuncna 18

KsagpaTHe pisaaaasa 98
KEpagpaTanii kopies 11
— TpuuneH 161

Koedinient kpaapaTHoro pisaannsa 98
Kopias kBagpaTHOro TpHuaena 161

Meroa samian aMminxol 169, 170

— PO3KIAJNAHHA MHOTOYJISHA HA MHOMK-
BEHER 169

Muo;xuua 16

Hemoene kBagpaTHe piBHARHA 99

IlapaGona 6
Iligropenesnit supas 11
HigMmuoxuua 16
HHombmi pagunrkann 39
Hopoxaa MmEO¥NHHEA 16

YamoHadsHe YACca0 17

PozgnagaHHa KBAAPATHOrO TPHYWISHA
Ha MHOEHREH 162

_CROopotieHHA gpoby 39
Copaxxennit supasz 40

Teopema Biera 111, 112

—, obepHeHa no Teopemu Biera 113

— Opo Kopiek 3 gobyTry 28

— — — 3 apoby 29

— — — 3i creneHnsa 31

- — — 3 kpagpara 30

— — POZKIAJaHAA KBAJPATHOI) TPHUIE-
HA HA MHOEHHEHR 162

dopMyIa KOPeHIB KBAAPATHOrO piB-
aaaEa 105
Dopmynn Biera 112

TEOMETPIA

Bepmmaan MHEOTOKVTHHEA 129

— — HecyelgHl 129

— — cycigmi 129

BnactupocTi nepneHaHKyIspa Ta no-
xmaol 72, 73

BHyTpIIIHIA KYT MEHOTOKVTHHEa 131
Bayrpimaa ob0aacTe  MHOMOKVTHH-
ka 134

Miarosani maorokyrEuka 130

CrEneTCEEHH TPHEYTHHE 6D
SOBHIIIHIA KYT MHOTOKYTHHEa 131
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L0710, BOHCAHE ¥V MHOTOKYTHHE 132
—, OINHCAHE HABKOJ0  MHOTOKYT-
HuKa 131

Kocunye rocrporo Kyvra ONpiMOKVTHOTO
TPHEVTHHEA 7171

Muaorokvrank 129

-, BOIHCAHHUH v Koao 131
— HeonyrEanE 130

—, OMHCAHUN HABKOJO Koxa 132
— onveau# 130

OnpnHNYHAE KBaapar 135




OcHoBa mepneHAHKYIApa 72
— moxumol T2
OcropH] BnacTrBoCTi Inong 135

llepaverp MmEBOrOKYTHHEA 130
[Hepnengurynap 72
ITidharoposi TpukyTHRER G6
— TpiAKR yncen 66

[Inoma keagpata 136

— napanenorpama 139

— NpAMOKYTHHEA 135

— rTpaneuii 148

— TPHKEYTHHEA 143
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[MTpoeruia noxunol 72

Poas'AayvBaHHA TPHKYTHHKIE 84

— NpAMOKYTHHX TPHEVTHHKIB 84

— — — 3a riNOTEeHY3010 1 FOCTPHM KYy-
ToM 85

— — — ga JBoMa KareraMu B

— — — 3a KATeTOM 1 rinoTeHy3own 806

— — — 38 KATEeTOM 1 roCTpHEM KyToM 83
Cuaye rocrporo Kyra NDpAMOKVTHOMO
TPHKYTHHAKA 11

CroispigHomeHHA MiK CTOPOHAMH 1 KV-
TAMH NPAMOKVTHOI'O TDHEKVTHHEA 78
Cropors MHOrOKyTHHEKA 129

- — Hecveiaai 129

- — cycigmi 129

Tanrede rocTporo KyTa NpAMOKYTHOIO
TPHKYTHHEA T71
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ropa 65

— IMitharopa 63
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wa 130
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