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OOPMYIN
CKOPOYEHOIO MHOXEHHS TABNNUA KBAHI’B;GI«EI1BOHHAC')I'39/;’AHbHVIX YUCEN

(a — b)(a + b) = a? — b?

(a + b)? =a?+ 2ab + b?
(a — b)?>=a? — 2ab + b?

a® — b®=(a — b)a?+ ab + b?)
a® + b3 = (a + b)(a® — ab + b?)

(a + b)® =a® + 3a? + 3ab? + b?
(a — b)® =a® - 3a® + 3ab? — b3 1 100 | 121 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361

BNACTUBOCTI CTENEHS 2 400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | 784 | 841

3 HATYPAJIbHUM NMOKA3HUKOM

3 900 | 961 | 1024 | 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521

o e 4 1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
a"a’ =a a =a"a
a":a*=a"" a™"=a":a" 5 2500 | 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481
(am)n = q™" am™ = (am)n — (an)m
(ab)" = arbr b = (ab)" 6 3600 | 3721 | 3844 | 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761
7 4900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241
d—a 8 6400 | 6561 | 6724 | 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
TPUKYTHUK 9 8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801
B

P=AB+ BC + CA
LA+ /B + ZC =180°
|AB — BC| < AC < AB + BC

(HepiBHiICTh TPUKYTHUKA)
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Illlanoéni cemuknachuuyi ma cemukaiachuru!

IIpomoB:kyeMO BHMBUATH KYpPC MaTeMaTHKM, AKUHA MiCTUTHME IBi
CKJIQJIOBI YacTUHU — a./izeOpy Ta zeomempiio. JlorloMorke BaM y IIbOMY
OiIpyYHUK, AKUIN BU TPUMAaETe B PyKax.

¥ migpyYHUKY BUKOPUCTAHO TaKi YMOBHI IMO3HAYEHHHA:

\Y) — npurajnaii (paHilie BUBUEHE);

ﬂ — 3BEepPHU 0CO0JIMBY yBary;
o

- . .
£ — zamuTaHHA 1 3aBAAHHA [0 TEOPETHMUYHOIO MaTepiaiy;
1.13 — zaBmanHsa AJg KJjgacHoi Ta 1.15— moMamrEboi poOoTH;

@ - «kmouoBa» 3anaua (3aa4a, BUCHOBKY SIKOI BUKOPUCTOBYIOTh
IS PO3B’A3yBaHHA iHINUX 3aadv);

D — pyOpuKa «YKpaiHa — Iie MI»;

@ — pyopukra «IlikaBi 3agaui — moMipKy#i ogHaue»;

— pybOpuka «sHurreBa mareMaTukar;
— BIOpPaBU JJIs MiATOTOBKU A0 BUBYEHHS HOBOI TEMU;

@ — BIOpaBU I MOBTOPEHHH;

— pyb6puka «['oJioBHE B TeMi».

TexcT, HaAPYKOBAHUU KUPHUM IIIpu()TOM, 3BEpTA€ Ballly yBary
Ha HOBe IMOHATTSA a00 Take, siKe Tpeba mpurajmaTu.

Yci BupaBu po3noAijieHO BiAIIOBiZHO 0 PiBHIB HaBYAJIBHUX JIOCHAT-
HEHb i BUOKPEeMJIEHO TaK:

3 IIO3HAYKHM @ IIOYMHAIOTHCA BIIPaBU IIOYATKOBOI'O piBHH;
3 IIO3HAYKHA @ IIOYMHAIOTHCA BIIPpaBM CEPESJHBOI'O piBHH;
3 IIO3HAYKHU @ IIOUMHAITBHCA BIIPpaBU JOCTAaTHBOI'O piBHH;
3 IIO3HAYKU E IIOUMHAaAITHCA BIIPaBHN BHCOKOI'O piBHH;

3 IO3HAUKMU |-)(- MOUMHAIOTHCS BIPAaBHU IIiIBUINEHOI CKJIAJTHOCTI.

IlepeBipuT; cBOi 3HAHHA Ta HiATOTYBATHCS OO0 TEMATHYHOT'O OIi-
HIOBaHHA MOXKHA, BUKOHYIOUM 3aBAAHHA «/JoMAUWHbOL camocmiilHoL
pobomu», IKi momaHO B TecTOBiii ¢dopwmi, Ta «3asdannsa Ons nepesip-
Ku 3HaHb». Ilicasa KOXKHOI TeM1 HaBeIeHO BIPAaBU IJIs il IOBTOPEHHS
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Ta OCHOBHHUII TeopeTHUYHHU Marepian (pyopukxa «l'0/08He 8 memi»),
a B KiHmi migpyuynumra — «3a80aHHs 018 nepesipku 3HAHb 34 KYpPC
mamemamurku 7 Kaacy». «3adaui nidsuuienol cKkaadHocmi» IOIOMO-
JKYThb IIATOTYBaTHUCS OO MaTeMaTHYHOI OJIiMITiagu Ta IOTJIMOuTU
3HAHHSA 3 MaTeMaTUKIU.

TeopeTnunuii MaTepiaj IIOAAHO HPOCTOIO, MOCTYIIHOIO MOBOIO Ta
IPOLIIOCTPOBAHO 3HAUHOIO KiJbKiCTIO mpuKJaAiB. Pagumo micasa Bu-
BUEHHS TEOPETUYHOr0 MaTepiayly B IITKOJIi 000B’SI3KOBO HOT0 OIIPAIlIO-
BaTHU BIOMA.

IligpyyHUK MiCTUTH BEeJUKY KiJbKiCTh BIpaB. BijbIricTs 3 HUX
BU PO3IVISHETe Ha YPOKax i mig yac moMaIlIHbol poboTH, iHIIII BIIpaBu
PEKOMEHIYEThCS PO3B’I3aTH CAMOCTiIHO.

Y pyopuni «Kummesa mamemamurxa» 3i0paHo 3amadvi, SKi dacTo
JIOBOANTHCS PO3B’SIZYyBATU B MOBCAKIEHHOMY KUTTI.

IMikaBi ¢axkT; 3 icTopil BUHMKHEHHA MaTeMaTUYHUX IIOHATH
i cMMBOJIIB Ta PO3BUTKY MaTeMaTHUKHN AK HayKH BU 3HalijeTre B pyoO-
puti «A we paniute...».

Bascaemo ycnixie 6 onanysanni mamemamuru!

Illanoeni suumenvrku ma éuwument!

IIporroHOBaHUY MiAPYYHUK MICTUTH BEJUKY KiJbKIiCTh BIpAaB;
BIOpaBu OijbImocTi maparpadiB momaHo «i3 3amacom». Tosk obupalite
iX [Jid BUKOPUCTAHHA Ha YpOKax, (PaKyJIbTaTUBHUX, IHAWBiAyaJb-
HIX, JOLATKOBUX 3aHATTAX Ta SK JOMAIIHI 3aBHAHHA 3aJIEXKHO Bif
IOCTaBJIEHOI MeTH, PiBHSA MHiATOTOBJIEHOCTI YUHiB/y4YeHUIlb, Au(epPeH-
miarmii HaBuaHHS TOIIO.

HonaTKoBi BOpaBu y «3a80aHHAX 048 Nepegipku 3HAHbL» IIPU3HA-
YeHO JJIf YUYHIB/yUYeHUIlb, IKi BOOPAJIMCS 3 OCHOBHUMU 3aBIaHHSIMMU
pamimre s3a iHmux. Yu mpaBUJIBHO iX PO3B’A3aHO, YUUTEJb/yUUTEb-
Ka MOJKe OI[IHUTH OKPEMO.

BripaBu a1 ITOBTOPEHHSA TeM MOXKHA 3alPONOHYBATH YUHAM/yUe-
HUISIM, HaIIPUKJAMd, IIiJ JYac y3araJbHIOBAJbHUX YPOKiB abo mig gac
MOBTOPEHHA 1 cucTemMarusallili HaBYaJbLHOrO MaTepiajy B KiHII Ha-
BYAJBHOTO POKY.

Y pyopuni «Hummesa mamemamurxa» 3i6paHo 3amaui, moB’a3aHi
3 eKOHOMIYHOI0 I'PaMOTHICTIO i HiAIIPUEMJINBICTIO, EKOHOMIUHOIO 0e3-
IIEeKOI0, 3JOPOBUM CIIOCOOOM MKITTSA, I'POMALAHCHKOIO BiAIIOBigaJbHi-
CTIO, a B pyOpuri «Ilidzomyiimecs 00 8U8YeHHS HOB020 MaAmMepPiaLy» —
3ajJavi, IIM0 JOIIOMOKYTh aKTyaJisyBaTH BiAIIOBigHI 3HaHHS.

«3a0ayi nidsuuieHoil ckaadHocmi», SKi PO3MIIEHO B KiHIi Irif-
PYUYHUKA, AOIOMOMKYTh HiITOTYBaTU YYHiB/yUYeHUIIb A0 Pi3HOMAHIT-
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HUX MaTeMaTUYHUX 3MaraHb i MiABUIUTU iXHIO IIiKaBiCTh IO Mare-
MaTUKH.

«3a80aHHA 015 NepesipKu 3HAHb 3a4 KYPC Mamemamurku 7 Kiacy»,
AKI TaKOXX PO3MiIlleHO B KiHIII HNifpyYHMKAa, MOXKHA 3aIIPONOHYBaTU
YUYHAM/YUYSHUIIAM IJIA MiATOTOBKHU OO PiYHOI KOHTPOJILHOI POOOTH.

Illanoe6ni dopocni!

SKI10 Bamia AUTUHA NPONMYCTUTHh OAWH YU KiJIbKa YPOKiB y HIKO-
JIi, TMOTPiOHO 3aIPONMOHYBATHU iffi CaAaMOCTIfHO OITpaIloBaTH MaTepiaJi
IUX YPOKiB 3a mifpyuHmKoM yaoma. CrouaTKy AUTHMHA Ma€ IPOYUTa-
TH TEOPETUUYHHII Marepiaj, KNI BUKJIAJEHO IIPOCTOI0, AOCTYIIHOIO
MOBOIO, ITPOLJIFOCTPOBAHO 3HAYHOIO KiJbKicTio mpukaaniB. Ilicisa mbo-
ro moTpiObHO PO3B’A3aTH BIIPaBH, III0 IOCHUJIBbHI, 3 PO3IVIAHYTOrO I1apa-
rpada.

YuposoB:x Kypcy MaTeMaTuku 7 KJacy, SKHil onmparnboBYE IHTHU-
Ha, B MOKeTe IIPOIIOHYBAaTH il JOAATKOBO PO3B’sA3yBaTH BAOMAa BIIpa-
BU, 10 He PO3IVIALaJuCcA IiJ dac ypokry. lle cipuATume aKHaWKpa-
IITOMY 3aCBOE€HHIO HaBYaJBHOTO MarepiaJy.

Koxxma Tema 3akKiHuyeThbcs TeMaTHMYHUM OIliHIOBaHHAM. Ilepen
MOT0 IPOBEAEHHAM 3aIPOIOHYNTE AUTUHI PO3B’s3aTu 3aBHAHHSA «/]0-
MAUWHBOL camocmiilHoi pobomu», AKI mOgaHO B TecTOBi#n ¢opmi, Ta
«3a80aHHs 01 nepegipku 3HaHby. Ile momoMolke mpuUrajgaTu OCHOBHI
TUNU BOPaB 1 AKICHO IMiArOTyBaTHUCA IO TEeMaTUYHOTO OI[iHIOBaHHA.

SAKImo BaIia IUTHHA BUSABJAE IIiABUINEHY ITiKaBiCTL O MaTeMaTH-
Ku Ta 0Oaskae moraimOuMTH CBOI 3HAHHSA, 3BEPHITH yBary Ha «3adayi
nidsuuieHoi ckaadnHocmi», IKi PO3MIIIEHO B KiHI IigpydYHMKA.
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TEMA 7

OPOPMYJIN CKOPOYEHOIO MHOXEHHA

Y UbOMY PO3AINI BU:

O npuragaceTe, L0 Take YNCroBi Ta OyKBEHI BMpa3u, iX 3HAYEHHS;
cTeniHb, OCHOBA Ta NOKA3HWUK CTEMNeHs;

O O3HANOMMUTECH 3 MOHATTAMW OOHOYNIEHA i MHOTOYJIeHa, TOTOX-
HOCTI, TOTOXHO PiBHMX BUPa3iB;

O HaB4YMUTECHA BUKOHYBATU apudmMeTUdHi gii 3 ogHouneHamm
i MHOrOYNIeHaMu1, TOTOXHI NepeTBOPEHHS B1pasiB; 3aCTOCOBYBa-
TV (OOPMYIIM CKOPOYEHOTO MHOXEHHS | BNACTMBOCTI CTENEHIB,
po3KnagaTu MHOIOYSIEHN Ha MHOXHUKN.

W

§ 32. Keagpar cymu i KBappart pisHuULi

®dopMyna kKBagparta cymu
Iligmecemo mo KBajapaTa ABOUJIEH a + b:
(a +b)2=(a+b)a+b)=a%+ ab+ ba + b%2=a?+ 2ab + b2,

Orxe,

(@ + b)2 = a® + 2ab + b2, J

IIro ToTOXXHiCTH HA3UBAIOTL gopmynror keadpama cymu. Bona
Jae 3MOTy IIiJHOCHUTHU OO0 KBajJpaTa CyMy ABOX HOBLJIBHUX BUPAa3iB He
3a MPaBUJIOM MHOKEHHS MHOTOUYJIEHIB, a CKOpPOYeHO: Ofpasy 3allucy-
BaTu KBazapar (a + b)? y Buraazni a? + 2ab + b2. Tomy dopmysy KBaj-
paTa cyMu Ha3WBAIOTh IIe (POPMYJL0I0 CKOPOLEHO020 MHONMCeHHs. duTa-
I0Th i1 TaK:

keadpam cymu 0eox eupa3sié Oopienioe kKeadpamy nepuLozo
eupa3ay, naioc nodeéoecnuii dobymox nepuozo na dpyzuil, naioc

Kéadpam 0Opyzozo eupasy.

OITOEEED Tonaru supas (3x + 5y)? y BUrIA;i MHOrOUIEHA.

s Posg’sazanns.
(Bx + 5y)?2 = (8x)2 + 2-3x -5y + (5y)? = 9x2 + 30xy + 25y2.
Axnro mpomikHi Aii JIeTrKO BUKOHATU YCHO, TO MOYKHA OApasy 3amu-
caTH BiAIIOBigb:
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dopMyu CKOpO1HeHO020 MHOXKEHHS

(@,
: (3x + 5y)% = 9x2 + 30xy + 25y2.

Bionosiov: (3x + 5y)?2 = 9x2 + 30xy + 25y2.

PopMyna kBagpaTa pisHUL

IlizHecemo Temep Mo KBaapaTa ABOUYJIEH a — b:
(@—b2=(@—-ba—-0b)=a%—-ab— ba+ b2=a2—- 2ab + b2
OT:xe,

(@ — b)2 = a — 2ab + b2 J

Orpumanu ¢popmynry xkeadpama pi3Huyi, SKa TaKOXK € (GOpPMYJIOO
CKOPOUYEHOI0 MHOKeHHdA. UnTaioTs ii Tak:

Keéadpam pisnuyi 060x eéupa3lié dopienioe kKeadpamy nepuLozo
eupasy, minyc nodeoenuill 0o6ymox nepwozo na dpyzul, naoc
Keéadpam 0pyz2020 éupasy.

3ayBaykuMo, Ifo (GopMyJay KBajgpaTa PisHHUII MOKHA OTpHUMATIH,
SAKINO IIepenucaTy pisHuIiio a — b y suraazni cymu a + (—b):
@—-b2=(@+ b)2=a2+ 2a - (-b) + (-b)? =a? — 2ab + b2.

m IlinaecTn nBOUNeH 4a — 7b 10 KBajpara.

* Posg’sazanns. 3a (opMyJio0 KBagpaTra PisHUIII MaeMo:
(4a — b2 = (4a)? — 2-4a-7b + (7b)%2 = 16a2 — 56ab + 49b2.

Bionosiov: (4a — Tb)?2 = 16a2 — 56ab + 49b2.

MepeTBOpPEHHSA BMpaA3iB 3a 4ONOMOroto
dopMyn KBagpata CyMu i KBagparta pi3HuUL

Ham y:xe Bimomo, mo x2 = (—x)2, Tomy, mifHOCAYM IO KBajgpara
BUpPAasu BUIIAAY —a — b i —a + b, JOImiJbHO momepegHbO 3aMiHUTH iX
Ha ODPOTHJIEKHI IM BUpas3u:

(~a - b = (a + b)? = a® + 2ab + b
(—-a + b)2 = (a — b)2 = a2 — 2ab + b2

GIITOEEED epersoputu Ha MHOTOWIEH:
1) (—x - 6m)?%; 2) (—2p2 + 99)2.
Poszé’aszannsa. 1) (—x — 6m)? = (x + 6m)? = x2 + 12xm + 36m2;
2) (=2p? + 9¢q)* = (2p* — 9¢)* = 4p* — 36p’q + 8l¢”.
Bionogiov: 1) x2 + 12xm + 36m?; 2) 4p* — 36p2q + 81¢2.
O 7




TEMA 7

Cupocturu Bupas (—5m3 — 2n2)2 + (2m3 — 5n2)2.

. Pose’azanna. (-bm3 — 2n2)2 + 2m3 - 5n2)? = (bm3 + 2n2)? +
+ 2m3 — 5n2) = 25m6 + 20m®n? + 4n* + 4mb — 20m®n? + 25n* =
= 29m5 + 29n4, o -
Bionogiov: 29m% + 29n4.

O6uuncneHHsa KBagpaTiB Ynces 3a AONOMOroko
dopMyn KBagpata CyMu i KBagparta pi3HuUL
PosriassHemo, ik 3aCTOCOBYIOTH (DOPMYJIM KBajpaTa CyMHU i KBaj-
paTa pisHHUIl AJad O0UMCIeHHS KBaJApaTiB UMCeJI.

OEEED O6uucauru: 1) (50 + 1)2;  2) 5,82,

. Posé’asannsa. 1) (50 + 1)2 =502+ 2-50-1 + 12=2500 + 100 + 1 =
— 2601;
2)582=(6-0,22=62-2-6-0,2+ 0,22 =36 — 2,4 + 0,04 =
= 33,64.

Bidnosidv: 1) 2601; 2) 33,64.

[esiki npaBuna ckopo4yeHOro MHOXEHHS Bynu BigoMi

W OAaBHIM KUTANCbKUM i rpeLbkuM MaTtemaTnkam noHag

4 Tucadi pokiB ToMy. Todi BOHM dhopMynioBanu L

npasuna He 3a AoNomoroto B6yKB i CMMBONIB, a CrioBamMu, | JOBOAUMNN reOMEeT-
PUYHO, TOOTO TiNbKW ANS AOAATHUX YMcen.

Hanpuknag, ToTOXHiCTb (a + b)2 = a2 + 2ab + b2 y gpyrin KHKSI

«Hauan» EBkniga (lll cT. go H. e.) bopmyntoBanacs Tak: «AKwWo npsima niHis

(maeTbcs Ha yBasi BiApi30K) sKk-HEOyaAb po3civeHa, a b
TO KBagpaT Ha BCi NpsMIiA OOPIBHIOE KBagpaTam
Ha Bidpi3kax pa3oM i3 ABiYi B3ATUM MNPSAMOKYTHU- o ab

KOM, LLIO MICTUTLCA MiX Bigpiskamu». TyT «kBagpar
Ha BCil npsaMin» cnig po3ymitn ik (a + b)?, «kBag-
paTh Ha Bigpi3kax» — K a2 i b2, «NPAMOKYTHWUK, LLO
MICTUTBLCS MiX Bigpiskamu», — sk ab. < | ab b
[eomeTpuyHMIA 3MICT Ui€i TOTOXHOCTI 306pa-
YKEHO Ha MarltoHKY. )

@ O BanuuwiTb i NpounTanTe opmyIy kBagpara CyMu.

o

O BanuuwiTb | NpounTanTe popmyny KkBagpara pisHUL.
O Ak nigHecTn oo kBagparta Bupasv —a — b i —a + b?




dopMyu CKOpO1HeHO020 MHOXKEHHS

o
§ Fosb ' sximo 3agaui ma buxonaime bnpabu
@ 32.1. (Vcrno.) fIki 3 BupasiB € KBajgparaMu CyMH OBOX BHpPasis,
a gKi — KBajgpaTaMu PisHMUII:
1) x* + y3 2) (a - b3 3) p* — ¢% 4) (m + 2);
5) (x + 3)% 6) (b — 7)3%; 7) 4 - py%; 8) (x + y)*?
32.2. (VcHo.) SKi 3 piBHOCTEH € IPAaBUILHUMMU:
1) (b — 2)2 = b2 — 22 2)(@a@+3)2=a2+2-a-3+ 3%
x+52=x2+x-5+5% HO@-y2=7-2-7-y+ y2?
32.3. §{Iki 3 piBHOCTEl € ITPaBUJIbHUMU:
1) (a + 7)?2=a?+ 7% 2)(x—32=x2-2-x-3+ 3%
Q2 -y2=22-2-y+y?% 4)b+32=0b2+2-b-3+ 322
32.4. IlopaiiTe y BUIIAAI MHOTOYJIEHA:
1) (@ + m)% 2) 0 — 2% 3) (x + p)% 4) (m — y).
32.5. IlizHeciTh MO KBajapara:
1) ® - p) 2) (x + )% 3) (c — a)% 4) (y + d)%
@ 32.6. (Vcno.) IlomatiTe Bupas y BUIVIAAI MHOIOUJIEHA:
1) (@ + 4% 2) (x — 3)% 3) (b + 2)% 4) (m — 5)%.
32.7. IligueciTh 0 KBajapara:
1) (x - 9)% 2) (a + 3)% 3) (10 — m)%;
4) (7 + y)% 5) (c — 0,2)% 6) (0,8 + x)2.
32.8. IlepeTBOpiTh HA MHOTOUJICH:
1) (2x + 5)%; 2) (7b — 4)%; 3) (10x + 3y)?%;
2
4) (9a — 4b)?; 5) (%x + 3yj ; 6) (brm — 0,2¢t)2.
32.9. IlepeTBOpPiTL HA MHOT'OUJIEH:
1) (@ - 3)% 2) (x + 9% 3) (c + 0,3)%
4) (2a — 5)?%; 5) (4y + 3)% 6) (9a — 8b)%;
2
7) (4b + Ta)?; 8) [%m - 2nj ; 9) (0,5p + 2¢)2.
32.10. Bukouaiire mii:
1) Ba + 1)2 — 1; 2) 12ab + (2a — 3b)%;
3) (4a + 8)2 — 16(a2 + 4); 4) —4y% + (bx — 2y)® — 25x2.
32.11. CopocriTs:
1) 20a + (a — 10)%; 2) (8m + 5)2 — 9m?2;
3) (x + 4)2 — 8(x + 2); 4) (2a — Tb)2 — (4a? + 49b2).

32.12. IlepeTBOpiTh BUpa3 Ha MHOT'OYJIEH CTaHAAPTHOI'O BUTJIALY:

1) (a - 2?2 + a(a + 4); 2) (b + DB + 2) + (b — 3)2.

O



TEMA 7

O
32.13. CopocTiTh Bupas:
1) (m — 5)2 — m(m — 10); 2) (x + 42+ (x + D(x - 9).
32.14. Po3p’s:kiTh piBHAHHS:
1) (x + 32 — x2=12; 2) (y — 2)2 = y2 - 2y.
32.15. Po3B’stikiTh piBHAHHS:
1) (x — 4)2 — x2 = 24; 2) (y + 5)% = by + 2.
32.16. 3anoBHITH y 30IIUTI TAOJHUITIO 32 3PA3KOM:
Bupas I Bupas 11 KBagpar pisauii Bupasis I i II
2x b 4x% — 4xb + b?
7 4x2 — 28xb + 49b?
3x 0x2 — 2xb + 1b?
9
0,5x 4b

32.17. 3amoBHITH y 30MINTI TAOJMI[IO 3a 3Pa3KOM:

Bupas I Bupas II KBazgpar cymu Bupasis I i II
3m a 9m?2 + 6ma + a?
5m 25m? + 20ma + 4a?
4a L2 4 2ma + 1642
16
0,6m 5a

%mz + 6ma + 81a?

{3] 32.18. 3a Qopmynoo0 KBajpara cymMm abo KBajpara DisHMIIL
00YMCIIiTD:

1) (100 + 2)2; 2) 412; 3) 992; 4) 3,82

32.19. O6uncaiTh, BUKOPHCTOBYIOUM (GOPMYJIM KBaapaTra cyMu abo
KBaJpaTra PisHUILi:
1) (40 — 1)%; 2) 892; 3) 5012; 4) 4,022,

32.20. Cepep Bupasis (x — y)?, (x + y)?, (-y + x)?, (—x — y)? sHaHgiTHL
Ti, III0 € TOTOKHO PiBHUMM BHUPa3Yy:

1) (y + 2% 2) (y — x)2.
32.21. IlomaiiTe y BUIIAAI MHOTOYJIEHA:
1) p + 5)% 2) (-a — 7%

3) (-p — 2m)%;  4) (-3b + ¢
10 o
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(@,
32.22. IlepeTBOpiTh HA MHOTOYJIEH:

1) (-a + 3)% 2) (b — 5)%

3) (—4m + p)%; 4) (—a — 3b)2.
32.23. IlepeTBOpPiTH HA MHOTI'OUJICH:

1) (-9b + 4m)?; 2) (—7a — 10b)%; 3) (-0,5m — 0,4p)?;

2

4) (—1%90 + 6yj ; 5) (0,04p — 50¢)%; 6) (-0,25¢ — 0,2d)2.
32.24. TlopaiiTe y BUIVIALI MHOTOYJIEHA:

1) (-8a + 5x)% 2) (-8x — 5y)% 3) (-4b — 0,5y)?;

2

4) (Bx + %yj ; 5) (—0,02a — 10b)%; 6) (-0,15m + 0,1n)2.
32.25. BukoHnaiiTe miro:

1) (@* - 9)% 2) (7T - v¥)% 3) 2a + b3

2

4) (-5a + b3)%; 5) (4a2 — 5m3)?; 6) (é pt+ 9q3j .

32.26. ITigHeciTh 0 KBagpara:
2
1) (@? + 2a)?; 2) G m? — 12m) ;
1 2
3) (15 P+ 3p2j ; 4) (7Tab — 2b3)2;
1 2

5) (IOpG +35 p4a3j ; 6) (0,2m2n + 15m3n%)?2.
32.27. Iloga¥iTe BUpa3 y BUIVIAAI MHOTOUJIEHA:

1) (b7 — 5)%; 2) (a3 + 2b%)2;

1 LY 1 Y
3) 8x6——x2j; 4) (6m3+1—m5j;
4 6
1535 1.3 5)

5) (7a2 + 8ap?d)?; 6) §b m —gb m® |.
32.28. CupocTiTh BUpas:

1) (8a — 4b)2 — (3a + 4b)?%; 2) (2a + 3b)? + (a — 6b)?;

3) a(2a — 1)2 — 4a(a + 5)% 4) 12m?2 - 32m — n)2 — 12mn.
32.29. Bukounaiire nii:

1) (7a + 9b)2 — (Ta — 9b)?; 2) (10a — 3b)2 + (6a + 5b)%;

3) 18x2 — 12xy — 2(3x — y)?; 4) a(9a — 1)2 — 8la(a — 2)2.
o 11
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32.30. fIxi omHOUNEHM IIOTPIOHO 3amMcaTH 3aMiCTh «3ipOUKM», IIOO
YTBOPUJIACSA TOTOKHICTB:
1) (x + 2a)?2 = b2 + 4ab + 4a?;
2) (2b — %)% = 4b2 + 9 — 12b;
3) (Ba* + %)2 = « + 30a* + 25;
4) (5x2 — %)2 = 25x% — =« + 9m?2?
32.31. 3aMiHITh «3ipOYKY» OJHOUJIEHOM TaK, II00 Omep:KaTU TOTOMK-
HiCTh:
1) (= — 7)2 = x2 — 14x + 49;
2) (4p3 + %2 =%+ 9 + 24p3.
32.32. IlogatiTe BUpa3 y BUIVISAAL MHOIOUJIEHA CTAHAAPTHOI'O BUTJIALY:
1) (x — 2)(x + 1%
2) (x + 1I)(x — 5)2.
32.33. [loBemiTh TOTOXKHICTB:
1) (@ + b2 + (a — b)? = 2(a? + b?);
2) m?2 + n? = (m + n)2 — 2mn.
32.34. loBeiTh TOTOKHICTH:
1) —4ab = (a — b)?2 — (a + b)%; 2) (x — y)? + 2xy = x2 + 2.
32.35. Po3p’s1okiTh piBHAHHS:
1) Bx — 4)2 — (8x + 2)2 = —24;

2) 2x — 32 + (1 — x)(9 + 4x) = 18. 1
32.36. Po3B’s1:kiTh piBHAHHS: <

1) x(x — 2) — (x + 5)2 = —1;
2) Ry -7+ G -4y -7 =3y -6).°
E 32.37. BukopucToByoun MaJIIOHOK,
MOSCHITH TeOMEeTPUUHUH 3MicT Qop-
mynu (a — b)2 = a2 — 2ab + b2 gus a > 0,
b>0,a>h.
32.38. Cupocrits Bupas (@ + b)2 — 2ab)? — 2a2b%)2 — 2a4b*)2 — 2a8b8.
32.39. [loBemiTs (OPMYIY CKOPOUEHOTO MHOYKEHHS IJIA:
1) xy6a cymu: (a + b)® = a3 + 3a%b + 3ab? + b3;
2) ky6a pisaumi: (@ — b)? = a® — 3a2b + 3ab? — b3.
Ilogederns.
@+ b3 =@ + b2a + b) = (@®> + 2ab + b2)@@ + b) =
=ad + a2b + 2a2b + 2ab? + b2%a + b3 = a® + 3a?b + 3ab? + b3.

32.40. ITigueciTs mo Kyba 3a popMyIaMu CKOPOUEHOT'O MHOYKEHHS:

b

a

1) 2 + a)3; 2) (2b — 1)3.
32.41. IligHeciTh mo Kyoda:
1) (x — 2)3; 2) (1 + 2m)3.

12 o)
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©) Bnpabu grs nobmopenns

32.42. O6unciiTs BUpas 993% + (5, 4: ?% - 11%) -2,25 - 4% i mismaii-

B Tecs pik mouaTtkKy OyzaiBuuiirBa Codilicbkoro cobopy B Kuesi.

32.43. 3HaliiTh TPM IOCJHIiJOBHMUX HATYPaJbHUX IIAPHUX 4YHCJA,
AKIIO AOOYTOK MOBOX MeHHIMX 3 HuX Ha 104 wmeHmmii Bif
JTOOYTKY ABOX OiJBIIIMX.

32.44. JloBeniTh, 110 3HAUEHHSA BUPAa3y:
1) 810 — 89 + 88 kparnme uncay 152;
2) 15 — 10* — 5% ginuThes Ha 80.
Xummeba mamemamuka

32.45. Ha sampasiii ogun JiTp O0eH3uHY Koiitye 45 rpH. Bozgiit 3aiuB
y 6ax 30 s OeHauny i 1e nmpuabaB maAmiky Bogu 3a 20 rpH.
ARy pemry orpumae Bogiii 3 1500 rpu?

Tligzomyimecs go bubuenns Hobozo mamepiany

32.46. IlogaiiTe y BUIIAAL KBagpaTa UMCJIO:

1 1; 2)9; 3) 25; 4) 64;

5) 100; 6) 121; 7) 196; 8) 900.
32.47. TlopgaiiTe y BUTIALL KBagpaTa OJHOUJICH:

1) x4 2) y¥ 3) mb; 4) p'%

5) 16a2; 6) 49510, 7) m2n4; 8) 36¢c2a2.

@ Likabi 3aga4i — nomipkyd ograve

32.48. [loBeniTs, 1110 AJid OyAb-IKOTO HATYpPaJILHOTO 3HAUEHHS 71 3Ha-
uenHA BuUpasy (n?2 + n)(n + 2) ginursca Ha 6.

§ 33. Po3ksiafaHHS MHOrOU/IEHIB HA MHOXKHUKMU
3a ;0NOMOroto <|>opMyn KBagpata cymu
i KBagpara pi3HuLi

MepeTBOpEHHSA TpUUNeHa y KBaApaT ABOYIEHA

dopmynu KBaApaTta CyMHU i KBajapara PiSHUIl MOKHa BUKOPUCTO-
ByBaTU TaKOMK [JIA PO3KJAJaHHA Ha MHOKHUKU BUPAa3iB BUIVIALY

o 13
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O
a? + 2ab + b2 i a? — 2ab + b2. [Ina nporo mnepenuireMo Ii GopmMyJIn,
IOMIHABIINM MicIIAMMK 1XHi JiBY i mpaBy yacTHHU.

a? + 2ab + b% = (a + b)% a? — 2ab + b2 = (a — b)2. J

Taxuit BuriAg (GopMyJ 3PYYHO BHUKOPHCTOBYBATH [IJIs II€PETBO-
PeHHsA TpUuJeHa y KBajgpaT JBOUYJIEHA.

Tpuuner suraany a2 + 2ab + b2 a6o a2 — 2ab + b? HasuBaroThL
nosnum rkeadpamom. Came ioro Mo:KHa MOAATH y BUIVISAAI KBajapaTa
JIBOUJIEHA.

Hanpuraazn, x2 + 4x +4=(x + 2)21ia2 — 6a + 9 = (@ — 3)2, romy
rpuuieHn x2 + 4x + 4 i a2 — 6a + 9 € noBHuMu KBajpaTtamu. Ilepe-
TBOPEHHSI TPUUJIEHA, II[0 € MOBHUM KBaJpaToM, Y KBajpaT IBOYJEeHAa
Ha3WBAIOTh 320DMAHHAM Y NOBHUIL Keadpam.

Ockineru (@ + )2 = (@ + b)a + b) i (a — b)2 = (@ — b)(a — b), TO
3ropTaHHS B MOBHUI KBajJpaT € PO3KJAJAHHAM TPUUJIEHA HA MHOMK-
HUKH.

M Poskisactu tpuuier 4x2 + 12x + 9 Ha MHOKHUKH.

. Posé’sasanna. Ockinprm 4x2 = (2x)2, 12x = 2-2x-3 i 9 = 32, 10
tpudaieH 4x2 + 12x + 9 e€ KBagpaTom cymu 2x + 3, OTKe, IOro
MOJKHA PO3KJIACTH HA MHOKHUKU:
4x2 4+ 12x+9=(2x)2+ 2 - 2x - 3 + 32 = (2x + 3)%

Bionosidv: (2x + 3)2.

3HaliTu 3HaueHHA BuUpasy x2 + 25y* — 10xy2, axmo
cx =44,y =-3.

Posg’szannsa. CriouaTky 3ropHEMO BUpPa3 y IIOBHUU KBajpar:
x2 + 256y* — 10xy? = x2 — 10xy? + 26yt = x2 — 2 - x - by? + (5y?)? =
= (x — 5y?)%.
Temep BHKOHATH OOYMCICHHA OyZe B30BCiM He CKJIAagHO. AKIIO
x=44,y=-3, 0 (x —5y2)2 =44 -5 - (-3)*)2 =44 — 452 =(-1)2=1.
Bionosiov: 1.

[MepeTBOpPEHHS TpUUNeHa y BUpas, NPOTUIEXHUM
KBaApary ABousieHa

GITOEEED lepersopuru tpuunen —16a2 + 8ab — b2 y Bupas, mpo-
. THJIEXKHHUN KBaApaTy ABOYJIEHA.
Posg’sszanns. Bunecemo 3a ny:kKm —1, a ofep:KaHUN y My’KKaxX BU-
pas 3ropHEMO B IIOBHUII KBajpar:

14 o)
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" —16a2 + 8ab — b2 = —(16a2 — 8ab + b%) = —((4a)2 — 2 - 4a - b + b2) =
— —(4a - b
Bionosiov: —(4a — b)2.

3ayBasKMMO, IO He KOKeH TPHUUWJIeH MOXKHA IIOJaTH y BUTIJIATL
KBaJapaTa IBoUJIeHa a00 y BUTJISAAL BHUPa3y, IIPOTUJIEKHOIO KBAaApaTy
IBOUJICHA.

Po3B'a3yBaHHs piBHAHb

IIOE:W:S Poss’aszatu piBHanHa 16x2 — 40x + 25 = 0.
. Posé’sasannsa. Maemo (4x)2 — 2 -4x -5+ 52=0; 4x — 52 = 0.
OckinbKy 3HaUEHHS KBajaparTa BUPas3y MOPiBHIOE HYJIIO TOHiL U TiJb-

KU TOMAi, KOJIM 3HAUEHHS CAMOI'0 BHpAa3y AOPiBHIOE HYJIIO, TO MaEMO
4x - 5=0, x = 1,25.

Biodnosidv: 1,25.

ff(? HaBegaiTb Npuknag TpuyneHa, Wo € KBaapaToM CyMU; KBagpaToM Pi3HUL,.

o

§ Fosb'sximb 3agaui ma buxonaime bnpabu

(Z] 33.1. (Ycro.) PoskiagiTe HA MHOXKHUKHM:

2+ 2ed+d?% 2)x2-2xy+y% 3)m2+2-m-5+ 52
33.2. 3ropHiTh MHOTOUJIEH Y IIOBHUII KBaIpar:

1) m2-2mn+n? 2)p2+2pqg+4q% 3)a?+2-a-3+ 32
33.3. PoskyiamiTh TpUUJIeH HA MHOMKHUKM:

1) t2 + 2tp + p?; 2) a? — 2ax + x?; H2+2-b-7+ 72
(2] 33.4. Poskiaiirh HA MHOKHUKIL

1) a2 — 6a + 9; 2) 64 + 16b + b%;

3) 0,01m2 + 0,2m + 1; 4) 2i5 — %p + p?;

5) 4m2 — 12m + 9; 6) 9¢2 + 24cd + 16d2.
33.5. IlopatiTe Bupas3 y BUIVISALI KBaJapaTa ABOUJICHA:

1) a2 + 4a + 4; 2) 9m?2 — 6m + 1;

3) b2 — 1,2b + 0,36; 4) imz - gm + 1;

49 7
5) 81a2 + 18ab + b?%; 6) 25m2 — 60mn + 36n2.

33.6. O6uMCIIiTL 3PYYHUM CIIOCOOOM:
1) 362+ 2 - 36 - 14 + 142;
2) 1172 - 2 - 117 - 17 + 172,
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33.7. O6UUCIiTHL 3PYyYHUM CIIOCOOOM:
1) 87 + 2 .87 .13 + 13% 2) 1372 — 2 - 137 - 47 + 472,
33.8. 3naiiniTy B3HaueHHA BUpAa3y, IONEPEIHBO S3TOPHYBIIU HOTO
y TIOBHUI KBajpar:
1) a2 — 2a + 1, axmo a = 91; —19;
2) 4m?2 + 28m + 49, axmo m = -3,5; 0;
3) 16x2 — 40xy + 25y2, akmp x = 5, y = 4.
33.9. 3HangiTs, 3HaUeHHSA BUPas3y:
1) a® + 10a + 25, akmo a = —15; 95;
2) 0,01x2 + 0,8x + 16, axmpo x = 10; —40;

3) 4m2 + 28mn + 49n2, axmo m = -3, n = —%.
{3] 33.10. IleperBopiTh TPUUIEH y KBAAPAT ABOUICHA:
1) imz + 4n2 + 2mn; 2) —10mn + 0,25m?2 + 100n2;
3) 9p? + pq + 31—6q2; 4) mb + 4n? — 4m3n;
5) 256m12 + pb — 10mSp3; 6) %cﬁ — 3dc® + 16d2c1.
33.11. Po3kaamiTh Ha MHOXKHUKI:
1) %a‘l + 9b2 + 2a2b; 2) —6,4a2y* + 0,16a* + 64y8;
3) 16m?20 + nl2 — 8m10ns; 4) 6a%b? + ab + 9a2bt.
33.12. IlogaiiTe TpuujgeH y BUIVISALL KBajpaTa ABodJieHA abo BUpasy,
IIPOTHJIEKHOTO [0 KBaApara ABOYJIEHA:
1) -1 + 4x — 4x2; 2) —40a + 25a2 + 16;
3) 24xy — 9x2 — 16y?; 4) —140x3y + 100x6 + 49y2;
5) 4pq — 25p2 — 0,16¢2; 6) —0,64m% — 1,6m3n2 — nt.
33.13. IlogaiiTe TpuuJeH y BUIVIAAI KBajapaTa ABodYJiIeHA abo BUpasy,
II[0 € MPOTUJIEKHUM JI0 KBaApaTa ABOYJICHA:
1) -9 — 30x — 25x2; 2) —36b + 81b2 + 4;
3) 42xy — 49x2 — 9y?; 4) —0,36a* — 25b% + 6a2b3.
33.14. Po3B’a:KiTh piBHAHHA:
1) x2 — 10x + 25 = 0; 2) 6412 + 16y + 1 = 0;
3) 9x2 + 1 = —6x; 4) 16y2 = 56y — 49.
33.15. Po3B’stikiTh piBHAHHS:
1) x2 + 16x + 64 = 0; 2) 36x2 — 12x + 1 = 0;
3) 4x2 + 9 = —12x; 4) x2 = 0,4x — 0,04.

16
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33.16. 3anumnriTh 3aMicTh «3ipoUuKM» TaKHIl OMHOUJIEH, II[00 oxjep-
JKaHUI TPUUYJIEeH MOKHa OyJI0o IIepeTBOPUTH Ha KBaJpar
JBOUJIEHA:

1) « — 2mn + n?; 2) 25a2 + 20a + =

3) 64m?2 + = + 49b2; 4) %= — 12bm3 + 9b2?;
1

5) p?2 — 0,8p" + 4 6) « + a2b® + Za‘*.

33.17. 3anuiriTe 3aMicThb «3ipOYKH» TaKUM OJHOUYJEH, IIo0 on;ep-
JKaHUI TpUUJIeH MOXKHa OyJo mojaTu y BHUIVIAAL KBajpaTa
IBOUJICHA:

1) « — 28x + 49; 2) 64a2 — 16a + =;
1
3) 25a2 + « + %bf‘; 4) 0,01a® + 10065 + .
33.18. PoskiamiTs Bupas HAa MHOMKHUKM:
) (x—22+2x—-2)+ 1;
2) (@2 + 6a + 9) + 2(a + 3) + 1.
33.19. IloBeniTs, 10 HEPiBHICTHL € MPABUJILHOIO AJA OyAb-AKOTO 3Ha-

33.21.

33.22.

33.23.

33.24.

YeHHd X:
1) x2+ 2> 0;
2) x2 - 6x + 9 > 0.

33.20. ITopiBHANTe 3 HyJeM 3HAUEHHS BUpPAa3y:

1) x2 — 4x + 4; 2) —x2 + 2x — 1.

YcraBTe mpomnyliieHi 3HakKu < ab0o > Tak, 100 O OyIb-AKUX
3HAUeHb X HEPiBHICTL OyJa IpaBUJIbHOIO:

1) x2+4x+4 .. 0;

2) —x2 + 30x — 225 ... 0;

3) —x2 - 8x — 16 ... 0;

4) 36 — 12x + x2 ... 0.

HoBemiTsb, 1m0 paasa OyAb-AKMX B3HAUeHb 3MiHHOI Bupas
x2 + 4x + 5 mabyBae JuIlle JOJATHUX 3HAYeHb. SIKOro HailMeH-
IITOr0 3HAUeHHsI HaOyBae Iieil BUpas 1 AJd AKOro 3sHAUeHHS X?

HoBemiTh, 10 aJa OyAb-AKOTO 3HAUEHHS B3MiHHOI BHpas
x2 + 6x + 11 mabyBae jwuile A0JATHUX 3HAUYEHBL. SIKOrO
HaANMEHIIIOr0 3HaueHHs HaOyBae Ilell BUpas i AJd SKOro 3Ha-
yeHHA X7

3aMiHITL «3ipOUYKH» OSHOUJEHAMH TaK, II[00 OZep:KaHUil TPHU-
yjeH OyB IIOBHUM KBaJpaToM (3HAWIITHL TPU PiBHUX PO3B’A3KU
3amaui):

1) « — 48xy + =; 2) %« + 20ab + .

17
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33.25. IlogatiTe BUpas y BUIVIALL KBaJgparTa ABOUJIEHA, AKIIO I1e MOYKJIIBO:
1) x2-3x+9; 2) 49a2 — 140ab + 100b2;
3) 4a2 — 9b% — 12ab; 4) 16y2 + 8y — 1;
1 5, 1 1 5 1
5) —x° + —xy+—y°; 6) —xy + —y? + 4x2.
Y16% T10" Y 257 ) Y F 16y

©O) Bnpabu gra nobmopenns

33.26. [In1a AKUX 3HAUEHb X:
1) xBagpar aBousieHa x + 2 Ha 225 Oigbmuii 3a KBajpar
IBOUJIeHA X — 3;
2) kBagpar aBousieHa 2x — 6 y 4 pasm OinbpIIuii 3a KBaapar
aBousieHa x + 37

33.27. CopocriTh Bupas:
1) (m - 2)(m + 3)(m — 5);  2) (p? + D(p® — p® + p* — p? + D).

OCEPEAV
Hnnﬂ a ..

MEHCIOHEPIB

Kummeba mamemamuka

33.28. Illocepenu B anrerni «ByabTe 3mopoBi» mie
15-BigcoTKOBa BHM)KKA MOJs II€HCIOHEpiB.
CkiJbKHM TpoIleii 3aomiaguTh IIeHCiOHED,
NpuAOAaBIIN JIKK B cepeny, SKIIO PO3-
IpibHa mima nmux JikiB ckaamae 580 rpu?

Migzomyidmecs go bubuenns Hobozo mamepiany

33.29. ITomaiiTe BUpas3 y BUIVIALL MHOIOYJIEHA:
1 (x = 3)(x + 3); 2) (y + 2y - 2);
3) 1+ m)(1 — m); 4) 4 - a)d + a).

@ Likabi 3aga4i — nomipkyd ograve
33.30. € micKoBi rOAMHHWKN ABOX BUAIB: OJHHM BiAMipAKOTH 7 XB,

a immum — 11 xB. K 3a JomoOMOromo IIUX T'OZMHHUKIB Bimmi-
paTu TouHo 15 XB?

§ 34. MHOXeHH$ pi3HMLi ABOX BUPaA3iB HA iX CyMy

PopMyna MHOXEHHS pi3HMLi ABOX BMpPa3iB Ha iX CyMy
ITomHOXMMO pisHUII0 @ — b Ha cymy a + b:
(@ —b)a+b)y=a?+ ab — ba — b2 =a? - b2
18 o)
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Ot:xe,

(@ — b)(a + b) = a — b2, J

Orpumaiiu 1mie ogHy GOpPMYJIy CKOPOUEHOTO MHOMKEHHSA, Ky YHnTa-
IOTh TaK:

dobymox pisnuyi 060x eupasié Ha ix cymy OopieéHioe
pisnuyi xeadpamie yux eupasie.

Posrnsgaemo npurIagn 3aCTOCYBAaHHA IIi€l (pOpMYJIN.

m Buxonatu MHOXeHHS:

1) (2m — 3p)(2m + 3p); 2) (4a? + b3) (B3 — 4a?).
Pose’azanns.
1) 2m — 3p)@2m + 3p) = 2m)2 — (3p)2 = 4m?2 — 9p?
abo ckopoueno: (2m — 3p)(2m + 3p) = 4m?2 — 9p2.
9) (da2 + b3)(b3 — 4a2) = (b3 + 4a2)(b3 — 4a?) = (b3)2 — (4a2)? = b6 — 16at.
Bionosidv: 1) 4m2 — 9p2; 2) b — 16a.

W Ilogatu noGyTox (—5m — 7a)(dm — Ta) y BUTrIALi MHO-
° roujeHa.
. Posg’szanna.
1-it cnocio. Bunecemo y Bupasi —d5m — Ta 3a py»xkkum umciao —1. Ma-
TUMEMO:
(-5m — Ta)(bm — Ta) = -1 - (bm + Ta)(bm — Ta) = —((bm)? — (7a)?) =
= —(25m2 — 49a2) = —25m?2 + 49a2 = 49a2 — 25m2.
2-it cnoci6. Y KOKHOMY 3 MHOMKHUKIB CIIOYATKY ITOMiHSEMO MiCIIs-
MU AOJAHKU!:
-5m — Ta)bm — Ta) = (-7a — bm)(-7a + 5m) = (-Ta)® — (bm)? =
= 49a2 — 25m2.
Bionogiov: 49a? — 25m?2.

3acTtocyBaHHS GOPMYNT MHOXXEHHS Pi3HULLI ABOX BUpasiB
Ha iX CyMy nif Yyac CnpoLeHHs BUpasiB

m CmpocTtuTu Bupas:
. 1) -2m(m — 5)(m + 5);
2) 4x(x — 2) - (2x + 3)(2x — 3);
3) (b2 — 2)(b2 + 2)(b* + 4).
Posé’asannsa. 1) 2m(m — 5)(m + 5) = 2m(m?2 — 5%) = 2m(m?2 — 25) =
= —2m3 + 50m = 50m — 2m3.
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$2)4x(x — 2) — (2x + 3)2x — 3) = 4x2 — 8x — ((2x)2 — 3%) = 4x2 -
—8x —4x2+ 9 =9 — 8x.
3) 3acTocyemo aBiui mocmisae OpMYay MHOMKEHHS PiSHUIIL OBOX BU-
pasiB Ha ix cymy. Maemo: (b% — 2)(b%2 + 2)(b* + 4) = (b?)? — 22) x
x (b* + 4) = (b* — 9)(b* + 4) = (b2 — 42 = b — 16.
Bidnosiov: 1) 50m — 2m3; 2) 9 — 8x; 3) b8 — 16.

3acTtocyBaHHS GOPMY/IM MHOXEHHS OBOX BUPa3iB
Ha iX CyMy nif yac o6uncneHHs Bupasis

B IGERERS OO0uncanT 3py4YHuUM crnocooom 4,3 - 3,7.
* Poszg’ss3anHA.

4,3-3,7=@4+ 0,3)4 — 0,3) =42 - 0,32 =16 — 0,09 = 15,91.
Biodnosios: 15,91.

@ Akomy Bupasy AopiBHE A0OYTOK pi3HMUi OBOX BMpasiB Ha ix cymy? 3anuuitb
o I MpouynTanTe BignosigHy copmyny.

¥

=

34.2.

34.3.

34.4.

34.6.

34.7.

20

Fosb ' sximo 3agaui ma buxonaime bnpabu

34.1. (Ycno.) §SIki 3 piBHOCTE! € TOTOKHOCTSAMU:
(@—-ofa+c)=a?—-c% 2) (m + p)(m — p) = m?* + p%;
)W - )y +x=(~H-2% 4) (d + n)(d — n) = n? — d*??
3akiHuiTh 3amuc:

De-5)c+5)=c2-52=.;

)b+ NB-T)=0b2-T72=...

3HaNgiTh JOOYTOK:

D (¢ — d)c + a); 2) (p + a)(p — a).

BuxonaiiTe MHOKEeHHs JBOYJIEHiB:

DB+ )b - t); 2) (@ — t)a + 1)

34.5. BukoHaiiTe MHOMKEHHA:

(-9 +9) 2) 6+ x) — x);

3) B - @B + o) ) (T +yy - .

IlepeTBOpiTH HA MHOTOUJIEH:

1) (m — 2)(m + 2); 2) (7 + a)(7 — a);

34— x4 + x); 4) (11 + b)(b — 11).

IlomaiiTe mOOYTOK y BUTJIAAI MHOTOUYJIEHA:

1) 2x - 3)2x + 3); 2) 3p + 8)(3p — 8);

3) 4 + 5a)(5a — 4); 4) (3m — 4p)dp + 3m);
1 1 1 1

5) (7a + 106)(10b — Ta); 6) (4 p 7 qj(’? q+ 2 pj.
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34.8. BukoHaiiTe MHOKEHHSI:
D@ - 2m)p + 2m); 2) 2p + 7)(2p — 7);
3) (2¢ + 5)(5 — 20); 4) (8a — 0,3x)(0,3x + 8a);
2 3 2 3
5) (0,1p + - 0,1p); 6)|—a——b||—a+—-0b|.
) (0,1p + g)(gq p) )(7 5)(7 5)
34.9. 3anoBHITh Y 30IIUTI TAOJUITIO 34 3PA3KOM:
HoO6yToK pisHUIII BupasiB Pisunna kBagpariB
e Il | eneee 111 IiII ma ix cymy supagis I i I
3a b (3a — b)(3a + b) 9a2 — b2
5m 2n
1x 3
9 Y
0,1p 0,7q
1 c 1 d
7 3
34.10. Bukonaiire mii:
1) 16 + (3a + 4)(3a — 4); 2) (5m — 3)(bm + 3) — 25m2.
34.11. CopocriTs Bupas:
1) (8x — 5)(8x + 5) + 25; 2) 9m?2 + (5 — 3m)(5 + 3m);
3) (2b — 3)(3 + 2b) — 4b?; 4) 4a + 7)(7 — 4a) — 49.
34.12. Po3B’s1KiTh piBHAHHA:
1) 3x = 2x — 3)2x + 3) — 4x2;
2) 9x2 + (8 — 3x)(8 + 3x) = 4x.
34.13. 3HagiTh KOpPeHi PiBHAHHSI:
1) 8x = (bx — 4)(bx + 4) — 25x2;
2) (9 — 4x)(9 + 4x) + 16x2 = 3x.
@ 34.14. O6GUHUCIiTH 3PyUYHUM CIIOCOOOM:
1) 40 — 1)40 + 1); 2) 81 - 79;
3) 1002 - 998; 4) 1,03 - 0,97.
34.15. 3HaniaiT, 3HAYEHHA BUPA3y 3PYUYHUM CIOCOOOM:
1) (80 + 2)(80 — 2); 2) 59 - 61;
3) 108 - 92; 4) 12,3 - 11,7.
34.16. IlogatiTe MOOYTOK y BUIVIALI MHOIOYJIEHA:
1) (p* + 39)(3q — p?); 2) (2a — m3)(m? + 2a);
3) (5a — b?)(b? + 5a); 4) (0,7m + n?)(0,7m — n2);
5) (412 — pY)(4t2 + p?); 6) (3a3 — 4b%)(4b* + 3ad).
© 21
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34.17.

34.18.

34.19.

34.20.

34.21.

34.22.

22

BukoHraliTe MHOMeHHA:
1) (1,7a — 1,4p3)(1,4p3 + 1,7a);

2) | 3a% - 16”}(11)3 + 3a2];
4 4
3) | 5m?n + %pSJ(% p° - 5m2n);

2 7 8 8 2 7)
4)|—-a" +1,2 1,2y° ——a' |.
) 3 yj[ v -3

BuxonaiiTe MHOKEeHHS:
1) (5a + b%)(b? — 5a);

2) (4a3 — d?)(d? + 4a3);
3) (0,7p — m")(m" + 0,7p);

4) (lmz + 3b7][3b7 —lmzj;
5 5

5) (0,2a%b — 0,3ab?)(0,2a2%b + 0,3ab?);
2 2
6)|1,2p" ——asj[—as +1,2 7}.
) ( p 3 3 p

IlopgaiiTe y BUIrIAAi MHOTOUYJIEHA:
1) (a® + T)(7 + a?); 2) (p* - ¢NP* - ¢
3) (—8m — 5p)(—8m + 5p); 4) (—2a3 — 3b)(-3b + 2a3).

CopocriTh Bupas:

1) (a — b)(a + b)(a? + b?);

2) (2a + x)(4a? + x2)(2a — x);

3) (c3 + d?)(c3 — d?)(d* + cb);

4) (-x — Y — YE® + yHt + yh).
IlepeTBOpiTH HA MHOT'OUJIEH:

1) (-a” + b°)(a” + bd);

2) (_091m3 - p4)(071m3 - p4);

3) (8x — 2p)(8x + 2p)(9x2 + 4p2?);
4) (—a? — 5b%)(a? — 5b3)(a* + 25b%).

3aMicTh «3ipouKM» B3aIHUIIiTh TaKl OJHOYJEHH, I00 yTBOPU-
Jacs TOTOXKHICTb:

1) (2a + %)(2a — %) = 4a2 — 49b?;

2) (+ — 9p)(= + 9p) = 0,25m* — 81p?;

3) 100a8 — 966 = (= + 10a%)(10a? — »);

4) (4x — 3y)(x + %) = 16x2 — 9y2.
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34.23. 3HaligiTh KOpeHi piBHAHHI:
1) 8x(1 + 2x) — (4x + 1)dx — 1) = 17,
2) x — 12x(1 — 3x) = 14 — (b — 6x)(6x + 5);
3) (4x + 1)(d4x — 1) + (2x — 3)2 = bx(4x — 11).
34.24. Po3B’s1:xiTh PiBHAHHS:
1) 5x(4x — 1) — (6x — 1)(6x + 1) = 4x + 3)(3 — 4x);
2) (Bx — 4)Bx + 4) — (bx — 2)(bx + 2) = 2x(1 — 8x);
3) (bx — 4)2 — 2x(8x — 5) = (Bx — 2)(3x + 2).
34.25. CupocTiTh BUpas:
1) (@ + 32 — (a + 3)(a — 3);
2) 8x — 3y)(8x + 3y) — (Bx — 8y)%;
3) (b — 3)2(b + 3)%
4) (a + 525 — a)?.
34.26. CopocriTh Bupas:
1) (c— 22— (c - 3)c + 3);
2) 9x — 2y)(9x + 2y) — (5x — 2y)%;
3) (a + 6)%(a — 6)%;
4) (2 — m2(m + 2).
E 34.27. IoBenmiThb, M0 KBajpaT OYyAb-IKOTO IIiJIOI0 UYHCJA
3aBIKAU HA OAWHUINIO OiJbINNiII 3a JOOYTOK IIOIEePEeIHLOI0 HOMY
1 HACTYITHOTO 3a HUM YUCeJI.

34.28. BukonaiiTe MHOKEHHSs, BUKOPHUCTABIIN (POPMYJINA CKOPOUEHOT'O
MHOKEeHH:
D +y+ D> +y - 1)y
2)(@a+b+c)a— b+ 0)
3) (m + n + 2p)(m + n — 2p);
Hx-y-—2)(x+y+2).

©O) Bnpabu gra nobmopenns

34.29. O6uuciTh 3HAUCHHSA BUPA3y

2,7(81—22)—4l :0,65.

12 36 3

34.30. 11106 saactanbTyBaTu AeAKy AiJAHKY AOPOTU 3a IEeBHUH uyac,
Opuraja IJISXOBUKIB Maja acanabryBaTu o 15 M2 moroguHm.
HaromicTe mioroguay BoHM acajbTyBaau Ha 3 M2 Oiiblie,
TOMY 3a 2 Toj OO0 3aKiHUeHHSA TepPMiHY IM 3aJIMMIINJIOCS 3aac-
danpryBatu 12 m2. fAkoro Oysa mioma iISHKK Ta CKiIbKU
roguH ii Mmaau acaabTyBaTn?
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XKummeba mamemamuka

34.31. Konmu yxKpainmi oO0OUYMCIIOIOTL <«iHIEKC
oopIy», TOOTO IIiHYy HaOOpy IPOAYKTIiB
JLJIsI TIPUTOTYBAHHSA S JI KJIACUYHOI YKpaiH-
CbKOI CcTpaBu, TO POOJATH Ile 3a OTHUM
3 UncJeHHuX perentiB (guB. maJj.). Taxk,
y 2019 pomi Ttakumit HaOIp KOIITYBaB
y cepegHbomMy 74,4 I'pH, IpU IILOMY MiHi-
MaJibHA 3apIijara B YKpaiHi craHoBuJa
4173 rpu. ¥ 2023 pomi sramammii HaOIp
KOIIITYyBaB y cepemubomy 99,2 rpH, npm
ILOMY MiHiMaJIbHA 3apijara B YKpaiHi
cramoBusa 6700 rpH. CKinbKM KacTpyJib
Oopily MOKHA OyJI0O 3BapuTH Ha MiHi-
MaJbpHy 3apmiaty B 2023 pori? 3pobiTh
BHICHOBKH.

o 5 wimpié

Sopiuy:

300 r cBMHUHU ‘

500 r kaptonni ‘

500 r 6ypska ‘

200 r mopkau

300 r kanyctu

200 r umbyni

90 r TomaTHoi nactu

30 r onii

1200 r cmertaHu

@ Likabi 3agaui — nomipkyd ograue

34.32. Hexan a,, a,, a; — HaTypaJbHi uucna, by, by, by — mi cami
ymrcja, 3amucaHi B iHIIOMY mopAaky. HoBemiTs, 1m0 moOyTOK
la; — byl - lag — by| - lag — byl € mapruM yncTOM.

§ 35. Po3knafaHHA Ha MHOXKHMKM Pi3HULi KBaaparTiB
OBOX BUMpa3iB

®opmyna pisHuLUi kKBagparTiB
¥V TorosxuocTi (@ — b)(@ + b) = a? — b2 nomimsgemMo micuAME JiBY
i mpaBy uactuHu. Matumemo:

a2 — b2 = (¢ — b)(a + b). J

ITio TOoTOXHiCTHL HA3UBAIOTH GOPMYNOI0 Pi3HUUI K6adpamié IBOX
BUpAa3iB Ta YMTAIOTh TaK:

Pisnuys xeadpamie deox eupasie Oopiénioe 006ymxry pisHuyi
yux 6éupasié Ha ix cymy.

@dopmysay pisHHUIIL KBaApaTiB JBOX BHPa3iB 3aCTOCOBYIOTH IJIS PO3-
KJIaJaHHA HAa MHOMHUKHN ABouieHa a2 — b2, 1[0 gopMyny MOXKHA

24 o)
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BUKOPUCTOBYBATHU i I/ PO3KJaJaHHSA HA MHOMHUKM PIBHUIL KBa-

paTiB OyIb-AKUX OBOX BUPAa3iB.

PoskiacTy Ha MHOMKHUKN:
©1) 16 — x2; 2) 49m* — 64pS.

Poszé’azannsa. 1) Ockinpku 16 = 42, To 3a (POpPMYJIOK0 Pi3HUIL KBal-

pariB: 16 — x2 =42 — x2 = (4 — x)4 + x).

2) Ockinbku 49m* = (Tm2)2, a 64pb = (8p3)2, maemo:
49m* — 64pb = (Tm?2)2 — (8p3)2 = (Tm?2 — 8p3)(Tm?2 + 8p?3).
Bionosiov: 1) (4 — x)(4 + x); 2) (Tm2 — 8p3)(Tm?2 + 8p3).

(EERED Poskiactu ma muOomEEKE 25x2 — (1 — 2x)2.

. Posg’azanna. 25x2 — (1 — 2x)2 = (5x)2 — (1 — 2x)2 = bx — (1 — 2x)) x

x (5x + (1 — 2%)) = (5x — 1 + 2x)(5x + 1 — 2x) = (Tx — 1)Bx + 1).

Bionosiov: (7x — 1)(3x + 1).

O6uncneHHs 3Ha4YeHb BUpasiB 3a gonoMoroto ¢opMynu

pi3HMUi KBagparTiB

(EERED O6unciutu Bupas 1052 — 952 3pyYHEM CIOCOGOM.

. Posé’szannus.
1052 — 952 = (105 — 95)(105 + 95) = 10 - 200 = 2000.

Biodnosiov: 2000.

Po3B'a3yBaHHS piBHSIHb 3 BUKOPUCTAHHAM dopMynu
pi3HUUi KBagparTiB

PosB’asaru piBHAHHA x2 — 25 = 0.
¢ Posg’azanna. Ockinbku x2 — 25 = (x — 5)(x + 5), maemo:

x2 — 25 = 0;
(x — 5)(x + 5)=0;
x—5=0a6ox + 5=0;
oToKe, X = b abo x = —bH.

Bidnosidv: —5; 5.

f((?/ MpounTtanTe i 3anam’sitante opMyny pi3HULI KBagpaTiB 4BOX BUpPa3iB.

o

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

E] 35.1. (Veno.) ki 3 piBHOCTE# € TOTOKHOCTSIMU:

1) 2 - d? = (c - d)(c — d; 2) p? — 12 = (p + B)(p — 1);

3) a2 + b?% = (a + b)(a + b); 4) 32 - b2=(3 - b3 + b)?

25
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35.2. JloGepiTh 3aMicTh MHPOMYCKiB TaKWil ABOYJIEH, N[00 pPiBHICTh
mepeTBOPUJIACS Ha TOTOMKHICTD:
1) a?2-1=(@— 1)(..); 2) 4 — m?2 = (.)2 + m).

35.3. lobGepiTh 3aMicTh IIPOITYCKiB TaKWii Bupas, 100 piBHiCTHL mepe-
TBOpPUJIACA HA TOTOXKHICTH:

Dp2—-1=()(p+ 1) 2)9 — 2 = (3 — o)...).
(2] 35.4. (Ycro.) PoskiafiTe HA MHOMHUKHN:

1) a2 - 4; 2) 36 — b?;

3) 4x2 — 25m?; 4) x2y? - 1.
35.5. ITogaiiTe MHOrOUJIeH V BUIVIAAL HJOOYTKY Pi3HHUIII Ta CyMMU:

1) a? — 25; 2) 16 — p?; 3) d? — 1,44,

4 O 09 2. 5 b2 é. 6 % 2

) b m b ) 9’ ) 36 ce.

35.6. PoskiamiTe Ha MHOMKHUKN:

1) 36a2 — b?; 2) —a? + b?; 3) 49x2 — 64;

4) 9m?2 — 16n2; 5) -100m2 + 121k2; 6) 0,25 — a2b?;

7) 16m2a? — 0,01; 8) p? — c2d?; 9) 81p2m?2 — n2.
35.7. IlogatiTe MHOTOUJIEH V BUTVIAML HOOYTKY PiSHUIII Ta CyMu:

1) a? — 64; 2) 0,25 — b?; 3) —81 + 36x2;

4) 169p2 — ¢3; 5) 400a? — 25m?; 6) 49a%b2 — 16;

7) 900 — a?b?; 8) c2d? — 4m?; 9) 100a2b2 — 0,16m?2.
35.8. O6uncaiTh, 3acTocoByouu (OPMYJIy PiSHHII KBaapaTis:

1) 672 — 572 2) 432 — 532 3) 1122 — 882;

2 2
4) 21,52 — 21,4%; 5) 0,725%2 - 0,275%; 6) (5 gj - (4 éj .

35.9. O6uncaiTL 3pYyYHUM CIIOCOOOM:

1) 432 — 332; 2) 272 — 372 3) 0,972 — 0,032,
35.10. 3uaiigiTs, 3HAYEeHHA BHUpasy X2 — y2, AKIIo
1) x = 55, y = 45; 2) x = 2,01, y = 1,99.
35.11. Po3B’a:KiTh piBHAHHA:
1) x2 - 16 = 0; 2)%—x2:0;
3) y2 - 0,25 = 0; 4) 4x2 - 9 = 0.
35.12. 3HaUAiTh KOPeHi piBHAHHA:
1
1) x2 — 36 = 0; 2) y2 — — =0;
) )y 16
3) 0,49 — x2 = 0; 4) 64y2 — 49 = 0.
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(3] 35.13. PoskiaziTe HA MHOXKHUKHN:
1) ¢* — mb; 2) p8 — all; 3) ab — Im?;
4) 100a% — 25x8; 5) 0,49 — m4pl2; 6) 36x2clt — 0,16d%;
7) ﬁaS - %bﬁcz; 8) —0,01m? + 0,81x6y3
11
9 1 420,24 _ 111 16,18
) 3¢ o5 P 4
35.14. PoskjaaniTe Ha MHOMKHUKI:
1) a® — 16mS5; 2) 36¢% — 49419;
3) 0,25 — m!2a2; 4) —121p8c* + 4a?;
5) _ 29 oyt 4 38 6 6 6) oL qops 13p6018.
36 49 4 16
35.15. 3uaiigiTh 3HaAUeHHA BUPA3Y:
100 29% — 217 47% - 23?
) ——— 2) ——; ) ——5—5-
15 -10 80 48° — 22
35.16. IlomaiiTe Bupas y BUIVIALL JOOYTKY:
1) (x+22-1; 2)4 - (y + 3%
3) 4m — 5)% — 16; 4) 6,25 — (a — 3,5)%;
5) (2x — 5)2 — 49; 6) 1 — (2x + 1)
35.17. PoskaamiTh Ha MHOMKHUKU:
1) 16x2 — (1 + 3x)%; 2) By — 5)2 — 16y3;
3) 49m?2 — (a + 3m)?; 4) (ba — 2b)2 — 25a2.
35.18. Po3kaamiTs Ha MHOMKHUKU:
(p+22-09; 2) 16 — (m — 3)%;
3) (8x — 2)2 — 36; 4) x2 — 2x — 1)%
5) (5a — 3b)2 — 9b?; 6) (8x + 4y)2 — 100y2.
35.19. 3HalaiThL KOpeHi piBHAHHA:
1) (x — 1)2-25=0; 2) 49 — 2x + 5)2 =
3) (bx + 3)2 = 64; 4) (0,1x — 0,5)%2 = 0, 36
35.20. Po3B’sa:kiTh PiBHAHHS:
1) (x + 2)2 - 36 =0 2) (5x — 4)2 — 81 = 0;
3) (2x + 7)2 = 49; 4) (0,2x — 0,5)2 = 0,09.
35.21. oBeniTs, 1110 AJisd OYAL-IKOTO HATYPAJLHOI'O 3HAUCHHS 7 3Ha-
uenHaA BuUpasy (n + 7)2 — n? ginuTbea Ha 7.
E 35.22. IlogatiTe Bupas3 y BUIVIALL JOOYTKY:
1) ab — (b — 5a3)%; 2) (—-3m2 + 4p)?2 — 9m*;
3) (Tx + 2y)?2 — 2x — Ty)%; 4)y(a@a+b+c2—-(@a+b-o%
5) a(a + 1)2 — c8; 6) (ba — b — 12— (5a + b — 1)
o 27
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35.23. PoskaamiTe Ha MHOKHUKN:
1) (5a% — 3b)2 — 16a*; 2) m8 — (8¢ — 2m%)?;
3) (2a + 3b)2 — (4a — 5b)?; Y x—-—y+te-(x-y-—1t2
35.24. Po3B’a:KiTh piBHAHHA:
1) 8x — 4)2 — (bx — 8)2 = 0; 2) x* — 81 = 0;
3) 16x*t -1 =0; 4) 81x2 + 4 = 0.

35.25. [loBeniTs, 1110 PiSHUILA KBAAPATiB JBOX MOCJIiJOBHUX ITiJIUX UMCEJI,
Jle 3MEHIIIYBAaHUM € OiJIbIIe YICJIO, JOPIBHIOE CYMi IIMX UYMCEJI.

©) Bnpabu grs nobmopenns

35.26. CopocriTs Bupas:
DE+DE-7) - D+ 7)
2) (a3 — 2b)(a? + 2b) — (a2 — 2b)(a® + 2b).

35.27. O6unciiTh, BUKOPUCTOBYIOUN (hopMysIy KyOa ABOUJIEHA:
1) (100 — 1)3; 2) 413, 3) 293; 4) 0,993,

XKummeba mamemamuka

35.28. Kopabeap mnamse 3i mBuakictio 11 Bysais. Besocumemuct
mosae 100 m 3a 18 c. IlopiBHANTE IMBUAKOCTI KOpalbJis i BeJo-
culenucTa. 3BePHITh yBary Ha MaJIIOHOK.

H TMigzomyimecs go bubuenns Hobozo mamepiany

35.29. IlomaiiTe y BUrIALL Ky0a UmCJIIO:

1 1; 2) 27T; 3) 64; 4) 216.
35.30. IlogatiTe y BUIVIALL Ky0a OSHOUJIEH:
1) xS; 2) 8y3; 3) 1000m!2; 4) 125p3c9.

@ Likabi 3agaui — nomipkyd ograue

35.31. N'octioguusa Mae BasKinbHI Tepesu it rupky macoio 100 r. dk it
3a JIOIIOMOT'0I0 YOTHMPBLOX 3BasKyBaHb BigMmipaTu 1,5 Kr xpymu?
i : >

i>

28 o)



dopMyu CKOpO1HeHO020 MHOXKEHHS

§ 36. Cyma i pisHuua Ky6iB

Popmyna cymu Ky6iB
ITomHOXKUMO a + b Ha a? — ab + b2:
(a + b)(a® — ab + b%) = a® — a?b + ab® + ba? — ab® + b3 = a3 + b3.
MaeMo TOTOXKHICTb, AKY HABUBAIOTH (YOPMYLOI0 cymu KYbie:

a® + b% = (a + b)(a? — ab + b2). J

V mpasiii wactuni opmyan MHOKHUK a® — ab + b2 maragye mos-
HUI KBajpar a? — 2ab + b2, ajme samicTs mozBo€HOrO MOOYTKY 2ab
mictuth ab. Tpuunen a® — ab + b? HasMBAIOTH HENOBHUM KEadpa-
mom pi3nuyi BupasiB a i b. Tomy dopmyny cymu KyOiB UUTAIOTH
TaK:

cyma Kybie deéox eupa3lieé dopieénioe dobymry cymu yux
6éupasié Ha HenoeéHull kKeadpam ix pisHuyi.

m PoskiyiacTu MHOrouseH x3 + 64 Ha MHOMKHUKH.

. Posg’azanusa. Ockinbku 64 = 43, 1o Ieit MHOroOuJIeH MOJKHA IIOLATHU
y BUIVIAAL cyMu KyOiB J1BOX BUpAasiB:
x3 + 64 = x3 + 43,
3a (¢opmysioo cymu Ky0iB MaeMo:
x3 4+ 43 = (x + 4)(x2 — 4x + 42) = (x + 4)(x2 — 4x + 16).
Bionosiov: (x + 4)(x2 — 4x + 16).

®PopmMyna pisHULUI Ky6iB
Tenep nmomHOXKUMO a — b Ha a? + ab + b2:
(a — b)(a® + ab + b?) = a3 + a?b + ab®— ba? — ab® — b3 = a3 — b3.

Maemo TOTOXKHICTb, IKY HA3MBAIOTh YOPMYNOI0 Pi3HuUYi KYbie:

a3 — b3 = (a — b)(a® + ab + b?). J

Tpuunen a? + ab + b? HABUBAIOTH HENOBHUM Keadpamom cymu
BUpasiB a i b, a popmyay pisHuIi Ky0iB UMTAIOTh TaK:

pisnuya xkybie deox eupa3lie dopienioe 0obymky pi3Huyi yux
eupasie Ha HenoeéHuu Keadpam ix cymu.

o 29




TEMA 7

OITOEEED Poskiacru muorouwten 27a% — m® Ha MHOKHUKH.
¢ Posg’'asanns. Ockinbku 27a3 = (3a)® i m8 = (m?)3, ro ueit muorouren
MOKHA IIEPETBOPUTH HA PiBHUIIO KYyOiB:
27a3 — mb = (8a)® — (m?2)3.
Hauri 3acTocyemo (hopMyJry pisHUIL KyOiB:
(Ba)? — (m?)3 = (8a — m2)((3a)?® + 3am?2 + (m?)?) =
= (8a — m?)(9a2 + 3am? + mH).
Bionosgiov: (3a — m?)(9a2 + 3am? + m?).

OITOEEED onaru Bupas (p — 2)3 — 1y Burazi 106yTKy.

. Posg’azanna. (p — 23 -1=(p—-2)P3-13=
=p-2-D(p-22+(p-2)-1+1%)=
=(p-3)p*—4p+4+p-2+1)=(p-3)p?-3p+3).
Bidnosiov: (p — 3)(p? — 3p + 3).

O

MHoXeHHS cyMn ABOX BMpasiB Ha HEMOBHUIA KBagpaT
X pi3HMLUI Ta pi3HULI ABOX BMpa3iB
Ha HeMoBHUM KBaApaT IX CyMu
IlomimgBmin MicAMM JiBi Ta mpaBi yacTuHN (POPMYJI CYMHU i pis-
HHUIIi Ky0iB, MaTHMeMO:

(¢ + b)(a® — ab + b?) = a® + b3,
(a — b)(a? + ab + b?) = a3 — bd.

i Toro:kHOCTI € (hopMyJIaMM CKOPOUYEHOIrO MHOYKEHHS i JAaioTh
3MOI'y CKOPOUYE€HO BUKOHYBAaTH MHOKEHHsS CYMHU OBOX BUPAa3iB Ha He-
HOBHUII KBaapaT iX PisHMIII Ta PisHUIIL JBOX BUpas3iB Ha HEIOBHUM
KBajapar ix cyMu.

Hobymox cymu 06ox eupasie Ha HenoeHul Keadpam ix
pisnuyi dopientoe cymi xybie yux eupasis.

Hobymox pisnuyi 0d6ox eupasié na Henosnul Keadpam ix
cymu dopienioe pisnuyi xkybié yux eupasis.

Ilepersopuru Bupas (x + 2y)(x2 — 2xy + 4y?) Ha MHO-
° TOUJIeH.

Pose’sazannsa. Ockinpku Bupas x2 — 2xy + 4y? € HENIOBHUM KBaJPAaTOM
pisHUIi BupasiB x i 2y, To MOXKeMO 3acTocyBaTu (GoOpMyIy CyMUu KyOiB:
(x + 2y)(x? — 2xy + 4y?) = x3 + (2y)3 = x3 + 8y3.
Bionosiov: x3 + 8y3.
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m Posp’asaTu piBHAHHA

(5x — 1)(25x2 + 5x + 1) = 125x3 — 8x.

* Pos&’nsanns. 3acTocyeMo 0 JTiBOi YACTUHU PiBHAHHSA (OPMYIY pis-
HUIi Ky0iB, omepsxumo: (5x)3 — 13 = 125x3 — 8x;

125x3 — 1 = 125x3 — 8x;
125x3 — 125x3 + 8x = 1;
8x =1;

x = 0,125.

Bionosiow: 0,125.

@ 3anam’atante dopmyny cymm kybiB. O 3anam’aitante cdopMyny pi3HuUI KyOiB.

g O Axkomy BMpasy TOTOXHO AOPIBHOE AOOYTOK CymMM OBOX BMPAa3iB Ha HEMOBHWUMA
KBagpaT ix pi3HuuUi? A goOOyTOK pi3HMUI ABOX BMpasiB Ha HEMOBHUW KBagpar iX
cymmn?

¥

=

36.2.

36.3.

36.5.

Fosb ' sximo 3agaui ma buxonaime bnpabu

36.1. (Vcno.) fIxuii 3 BUpasiB € HEIIOBHMM KBaJpaToOM PisHUILI
BUpAasiB X 1 Yy, a AKUU — HEIIOBHUM KBaJpaToM 1X CyMU:

1) x2 + xy + y? 2) x2 — 2xy + y?; 3) x2 — xy — y%
4) x2 + 2xy + y?% 5) x2 — xy + y% 6) x? + 4xy + y??
(Veno.) §SIki 3 piBHOCTEH € TOTOKHOCTSIMU:

1) ¢ + d3 = (c2 + d?)(c + d);

2) 3 — y3 = (x — Y® + xy + y?);

3) m3 + n3 = (m + n)(m? — mn + n?;

4) p3 — 3 = (p — t)(p? + 2pt + t2)?

Cepen piBHOCTEH BUOEPITH Ti, IO € TOTOXKHOCTSIMIU:
1) m? — p3 = (m* - p?)(m — p);

2) x3 + a3 = (x + a)(x2 — xa + a?);

3) e —dd=(c—d)c?+ cd + d?);

4) x3 + y3 = (x + y)(x? — 2xy + y?).

36.4. PoskaaniTh Ha MHOKHUKII:

1) m3 — p3; 2) a® + d3; 3) 8 — a3

4) ¢3 + 27T, 5) n3 — 64; 6) 0,001 + 3.

IlomaiiTe Bupas y Bumigmi cymMu abo pisHHII KyOiB 1 po3KJIagiTh

1oro Ha MHOXKHUKU:

1) 8a3 + 1; 2) 27 — %c3; 3) y3 + 64x3;

4) 0,125b3 — 64y3; 5) 1 + 1000m3; 6) —a° — Lb3.
125 216
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36.6. PoskiagiTe Ha MHOXHUKH:
1 3 1
1) — +b° 2) —x3 - §; 3) 1 + 125p3;
) 97 ) 3 ) D
4) 0,064m3 — 1 n3; b) £a3 + ﬁb3; 6) 216p3 — Lq3.
1000 8 27 216
36.7. IlogaiiTe y BUIJIAAI MHOTOUJICHA:
1) (x — y)(x? + xy + y3); 2) (a + 3)(@?® — 3a + 9);
3) (1 —-d+ d»1 + d); 4) (m — 2)(m? + 2m + 4).
36.8. IlepeTBOpiTH BUpa3 Ha MHOT'OYJIEH:
1) (m + n)(m?2 — mn + n2); 2) (m — 1)(m2 + m + 1);
3) (b + 4)(b% — 4b + 16); 4) (25 + 59 + ¢®)(5 — ¢).
36.9. 3HaiigiTy 3HaueHHA BUPA3Y:
1) @p — 1)(16p2 + 4p + 1), axmo p = —0,25;
2) (2a + b)(4a? — 2ab + b?), axmo a = —%, b=2.
36.10. 3uaiigiTs 3HaAUCHHA BUPA3Y:
1) (8x + 1)(9x2 — 3x + 1), axmio x = 2;
2) (x — 2y)(x2 + 2xy + 4y?), axkmo x = -2, y = 0,5.
E 36.11. PoskiagiTh MHOTOYJIEH HA MHOMKHUKN:
1) a3 — bS; 2) t12 + ¢9; 3) p'® + m?4;
4) —c3 + ml13; 5) —% - a?4 6) —%° — db%;
7) x3y3 + 1; 8) 27 — a3b%; 9) x6y12 + m?27,
10) 64mbp2! — 125x3; 11) % c®4ml18 + 279,

12) 343a'8p33 — 0,001c¢3S.

36.12. SanunriTe BUpa3 y BUIVIALL JOOYTKY:

D x¥ — yb 2) p'? - 27
3) —a%% + 1; 4) 216p15 + 0,008t18;
5) 64m?21c3 — p30; 6) 512t24p27 — 729a33,

36.13. BukoHnaiiTe MHOMKEHH:
1) (b3 — d?)(bS + b3d2 + dY);
2) (c3 + 2p)(c® — 2pc3 + 4p?);
3) (9x2 + 3xy + y?)(8x — y);
4) (4c + 3d)(16¢2 — 12¢d + 9d?);
5) (a® — 4a* + 16)(a?* + 4);
6) (5m?2 — 6p3)(25m* + 30m?2p3 + 36p%).
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36.14. TlogafiTe y BUIJIALL MHOTOYJEHA:
1) (@® — m?)(@a® + a®m? + mY);
2) (25a2 — 5ab + b%)(5a + b);
3) 2x — Ty?)(dx? + 14xy? + 49y%);
4) (3p% + 4¢3)(9p* — 12p2c3 + 16¢5).
36.15. Bukounaiire mii:
1) (@ + 2)@? — 2a + 4) — a(a? - 5);
2) (b — 3)b2+ 3b+ 9)— b — 3)®b + 3);
3) (x + 4)(x2 — 4x + 16) — (x — D(x2 + x + 1);
4) (202 — 1)(4b* + 202 + 1) — (2b3 + 1)2.
36.16. CopocTiTh Bupas:
1) (@ — 4)(a? + 4a + 16) — a(a — 2)(a + 2);
2) (x2 + 3)(x* — 3x2 + 9) — (x2 — 2)(x* + 2x2 + 4);
3) b(b — 1)2 — (b — 5)(b2 + 5b + 25);
4) (@ — D@2+ a+ D@+ 1)@2—a+ 1.
36.17. 3uaigiTh 3HAUCHHSA BHPA3Y:
1) 2a + 1)4a? — 2a + 1) — 7a3, axmp a = —2;
2) (x2 + 5xy + 25y2)(x — by) + 25y3 — x3, axkmo x = —2024,
y =0,1.
36.18. Po3B’a:KiTh piBHAHHA:
1) (x — 4)(x% + 4x + 16) = x3 — 8x;
2) (x3 + D(xb — x3 + 1) = x2 — 5x;
3) (9x2 — 6x + 4)(Bx + 2) = 3x(8x + 4)(3x — 4) + 32;

4) SGx—szxZ +x+4] — x(x — 3)2 = 6x2 — 46.

36.19. Po3B’s1:xiTh piBHAHHS:

1) (x — 2)(x2 + 2x + 4) = 24x + x3;

92) (2x + 1)(@dx2 — 2x + 1) = 2x(2x — 3)2x + 3) + 37.
(4] 36.20. Poskianirs Ha MHOMHUKH:

1) (a + 3)3 - a3;

2) (x — 43 + 8;

3) 27p% — (p + 1%

4) 64x3 + (x — 1)3.
36.21. PoskaagiTe Ha MHOMKHUKNI:

1) @+ 1) + a?; 2) (b - 2)3— 8
3) 12563 — (b — 1)3; 4) 6443 + (@ + 2.

36.22. TosexiTs, mio ABi ocTaHHI U(pu 3HaYeHHA Bupasy 4153 + 853
€ HyJIAMH.

36.23. Yu ginursca yucao 1153 — 152 ma 100?
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: 57° —43°
36.24. O6uucyaiTh 3HAUEeHHSA BUPAa3y — 11 +57-43 3pyuHUM

CIIOCOOOM.

©O) Bnpabu gns nobmopenns

36.25. [loBemiTh, IO PiSHUIIA HATYPaAJbHOTO TPUIIU(PPOBOTO UYHCJIA
i umcsa, 3aIMCAaHOr0 THMHU CAMUMHU ITU(PPAMU y 3BOPOTHOMY
MIOPAAKY, OiIuThbeA Ha 11.

36.26. ¥V mepmi#t ymakosii 6yso 90 somutis, a y apyriii — 30. Kouu
3 IepIIol B3sJM BABiUi OijbIlle 30MINUTIB, HiXK 3 APYyroi, TO
B IIepHIifi VIIAKOBIIL 3aJMININJIOCA B b pasiB OiJibIlle 30IIUTIB,
HixK y apyriii. Ilo CKiJIbKM 30MINTIB 3aJIMIIHNJIOCA B KOXKHIil
yIIaKOBIIi?

Kummeba mamemamuka

36.27. Y Mapuuu OseriBHM € JUCKOHTHA
kapTka KHurapHi «Omimm», 3a ymo- | RHWTFAPHA «OJIMIT»

BaMM SKOI IOKYIII0 HAJAEThCA 120/0

3HMKKa B po3mipi 12 % Bix Baprocti

mokynku. Ckinbkum Mapura OseriBHa a’leM§
3aIlJIATUTh 34 KHIJKKY  BapTiCTIO —
150 rpH, AKIIO BUKOPUCTAE SUCKOHTHY
KapTKy?

Tligzomyvimecs go bubuenns Hobozo mamepiany

36.28. PoskaaniTh HaA MHOKHUKY MHOI'OUJICH:
1) a® + a?%; 2) 3¢® — 15¢2; 3) x2 + 6x + 9;

9
4) 9x2 — 6x + 1; 5) 0,81 — y2; 6) 0,254a2 —Eb%

@ Likabi 3agaui — nomipkyd ograue

36.29. 3 ykrpaincvkozo Qoavkaopy. Hinka Ha 6asapi Kypeill mpo-
naBaja. Ilepiiomy MOKYIIIII0 BOHA ITpofaJia IMOJOBUHY BCiX
Kypeii i mie miB Kypkwu. [[pyromy — MOOJIOBUHY 3 TOrO, IIO
3aJIUIINJIOCS, Ta IIe IIiB KypKu. TpeThoMy — IIOJOBUHY TOTO,
0 3aJIUIIIUJIOCH, Ta Ie miB Kypku. Ilicaa mporo 3’acyBaJjocd,
IIT0 BCiX Kypell mpojaHO, i 3aJ0BoJieHa JKiHKa HIOBEepHYJIacs
mogomy. CKiIbKM Kypell BOHA BMHeCJa Ha IIPomak?
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§ 37. 3acTocyBaHHS KiNlbKoX cnocob6iB
PO3K/IafjaHHSA MHOrOUW/IeHiB Ha MHOXXHUKM

Mpuknaau po3knagaHHA MHOIOUY/IEHIB HA MHOXKHMKM
i3 3aCTOCYBaHHSAM ABOX NOC/iAOBHMX CrOCo6iB

Y momepennix maparpadgax MM BiKe PO3IVIAAaJN KiJbKa CIIOCO0iB
pOSKJIaJaHHA MHOTOUYJEHIB Ha MHOXHUKHN: BUHECEHHS CILJILHOTO
MHOKHHUKA 3a OYKKHU, ITPYIyBaHHSA, 3aCTOCYBAaHHSA (DOPMYJ CKOpoOUe-
HOTI'O MHOYKEHHS.

Imomi myia poskJaagaHHA Ha MHOMKHUKU JOBOAUTHCSA 3aCTOCOBYBATU
KinbKa cmocobiB. Tomi poskJamaHHs OOMiJBLHO IIOYMHATHU 3 BHUHECEH-
HSA CHiJIBHOTO MHOYKHMKA 34 OYKKHU, AKIIO TaKUH MHOMKHUK iCHYE.

PosrimanemMo KinbKa MpUKJIaIiB.

m PoskyacTu Ha MHOMKHUKY MHOTOYJIEH
5m* — 20m2n2.
: P036513amm. CoouaTKy BUHecCeMO 3a AY:KKU CHIJIbHUN MHOKHUK
5m2. Maemo 5m* — 20m2n2 = 5m2(m? — 4n2).
Temep mo Bupasdy B AysKKax 3acTocyeMo (opMyJay pisHHIII KBaj-
paris: 5m2(m?2 — 4n?) = 5m2(m — 2n)(m + 2n).
Bionosidv: 5m2(m — 2n)(m + 2n).

m PosknacTu Ha MHOMKHUKU MHOTOYJIEH

2x% + 12x3 + 18x2.
P036ﬂ3aHHﬂ BuHecemo 3a OyKKHU CIIJIBHUII MHOXKHHUK 2x2, a BU-
pas y AyKKax 3ropHeMoO B IIOBHHUII KBajapar:
2x* + 12x3 + 18x2 = 2x2(x2 + 6x + 9) = 2x2(x + 3)2.
Bionosiov: 2x2%(x + 3)2.

m PoskyacTu Ha MHOMKHUKN MHOTOUJIEH
a3b? — 3a3b + 5a2b% — 15a2b.
: Posg’sasannsa. BuHeceMo 3a OY:KKU CIIJIbHUII MHOXKHUK a2b, MaTH-
 MeMOo:
adb? — 3a3b + 5a2b? — 15a%b = a?b(ab — 3a + 5b — 15).
Mmuorounes ab — 3a + 5b — 15, o yTBOpUBCA B AYKKaXxX, MOMKHA
POBKJIaCTH HA MHOXKHUKM CIIOCOOOM I'pDYIIyBaHHS:
ab—3a +5b—-15=(ab —3a) + (bb — 15) =adb — 3) + 5(b — 3) =
= (b — 3)(a + 5).
OcTaToO4HO MaeMo:
a3b? — 3a3b + 5a2b? — 15a?b = a?b(b — 3)(a + 5).
Bionosiov: a’b(b — 3)(a + 5).




TEMA 7

O
YuiBepcaJibHOro ImpaBmJja [Jd PO3KJIAJaHHA MHOIOUJIEHIB Ha
MHOKHUKMN HeMmae. [Ipukiganm, sSKi MU DPO3TIAHYJIMW BUINE, TAIOTh
3MOry JuIiie chopMyJIIOBaTH NPABUJIO-OPiEHMUpP, STKOTO OaKaHO I0-
TPUMYBATUCS [IJIsI POSKJIAJAHHA MHOTOUJIEHIB HA MHOMKHUKI.

1) AKmo MOKINBO, BUHECTH CIIJIbHHNA MHOMXHHE 3a XYKKH.

2) IlepeBipuTH, Y4 He € BMpa3, OTPHMMAHMI y AyKKaX, KBajapa-
TOM ABOWIeHA a00 Pi3HMIEI0 KBAAPaTiB, Pi3HUIEI) Y CyMOIO
KyOis.

3) AKmO MHOroO4YwjieH, OTPMMAaHMH y IYyKKaX, MICTHTh YOTHPH
a0 mricTh MOJAHKIB, NMepeBipHTH, 9YM HE PO3KIATAETHCH BiH
HAa MHOXHHKH CIOCO0OM rpynmyBaHHSA.

LUTyLIHi I'Ile;iOMM PO3KMagaHHA MHOIOUJIEHIB HA MHOXXHUKMU

OKpiM 3aIIpPOIOHOBAHOIO IIPaBMJIA, iHKOJIM JOIOMATalOTh IITYYHI
npuiiomu. Poarinamemo ix Ha DpuUKJIagax.

I IGERR S PoskacTy Ha MHOKHUKY MHOTOUJICH
. a?—4a + 4 — b2.
Pose’sazanns. OCKiIbKU TepIIi TPpu JOJaHKH € KBaapaToM TBOUJIE-
Ha, 3aCTOCYEMO IIITYYHE I'PyNyBaHHS, PO30MBINYN MHOT'OUYJIEH Ha ABi
rpynu, mepimna 3 SKUX € KBaJApaToM ABOUJIeHa, a OO APYTroi BigHece-
MO UeTBepTHil gomaHok. Tomdl el MHOTOUJIeH epeTBOPUTLCA Ha Pis-
HUII0O KBaJApaTiB IBOX BUpPAa3iB:
a2 —4a+4-¥=@—-22-02=@-2-"b)a -2+ D).

Bionosiov: (a — 2 — b)(a — 2 + b).

OIOEEED Poss’sisatu pisnsuns x2 + 8x — 20 = 0.

* Posé’azanns. 3HaIeMO TaKe 4HCJO, AKe Pa3oM 3 BUpas3oM x2 + 8x
. yTBOproe KBaapar asousieHa. Ile umcimo 16. Tomy B JiBifi uacTuHi
piBHAHHA gomamo i BimHmimemo umciso 16. Omep:xrumo:
x2+ 8x + 16 — 16 — 20 = 0;
(x2 + 8x + 16) — 36 = 0;
(x+42%2-62=0.
HaJii pos3kganemMo JIiBy YacTUHY PIiBHAHHS Ha MHOXXHUKM 3a hopMy-
JIOIO PisHMIIL KBagpaTiB i po3B’saiKeMo oleprKkaHe PiBHAHHA:
(x+4-6)x+4+6)=0;
(x — 2)(x + 10) = 0;
x—2=0 abo x + 10 = 0;
x =2 abo x = —10.
Bionosidv: —10; 2.
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(@,

IleperBopenns x2 + 8x — 20 = x2 + 8x + 16 — 16 — 20 =
= (x + 4)2 — 36 HasuBaIOTH BuUdileHHAM Keadpama 080ueHA.

Mpo po3knagaHHSa MHOrouNeHIiB HA MHOXHUKMU

He koxHMII MHOro4JIEH APYTroro CTEleHs, a TUM Iadye — BUIUX
3a OPYyruil CTemiHb, MOKHA PO3KJACTH Ha MHOKHUKU. Hampukian,
He MOYKHA PO3KJIACTY Ha MHOXKHUKHU MHorouwneHu x2 + 4, x2+ y2 + 1,
x2 + x + 2 Tomo. 30KpeMa, He PO3KJIAJAIOTHCSI HA MHOKHHUKHU MHOTO-
YJIeHU OPYTOoro CTeleHsdA, AKi € HeIIOBHUMU KBaJpaTaMu cyMu abo pis-
HUIIi Ta He MICTATH CHiJIbHOrO MHOKHUKa. Hanpukaaxn, m2 + m + 1,
p2—-3p+9, 4x2 + 2x + 1 Tomo.

@ Aki cnocobu pos3knagaHHs MHOMOYNEHIB HA MHOXHUMKN BU 3HaeTe? O Y yomy nons-
Q rae npaBuUNoO-OpPiEHTUP NSl PO3KnadaHHS MHOroOYneHiB Ha MHOXHUKM? O Yn Kox-

HUIN MHOMOYSIEH MOXHA PO3KNacTh Ha MHOXHMKN? O HaBepfiTb Npyknaan MHorouvne-
HiB, SIKi HE MOXKHa PO3KNacTU Ha MHOXHUKMU.

§ Fosb ' sximb 3agaui ma buxonaime bnpabu

@ 37.1. (Veno.) 3 popmysr BUOEPITH Ti, III0 € TOTOMKHOCTAMU:
1) (@ + b2 =a? + ab + b%;
2) a? — b2 = (a — b)(a + b);
3) (@ — b)? = a2 — 2ab + b?;
4) a3 + b3 = (a + b)(a? — ab + b2);
5) a3 — b3 = (a — b)(a® + 2ab + b?);
6) a2 — b2 = (a — b)2.
37.2. fAxi 3 GopMyJ € TOTOKHOCTAMU:
1) m — n)®2 = m2 — mn + n?
2) x3 + y3 = (x + y)? - 2xy + y?);
)P -¢* =@ -9+ 9
4) (¢ + d)2 = c2 + 2¢d + d?;
5) m3 — n3 = (m — n)(m2 + mn + n?);
6) a2 — b2 = (a + b)a + b)?
37.3. 3aKiHUiTh po3KIagaHHa Ha MHOMKHUKII:
1) xa? — 9x = x(a® — 9) = x(a® — 3%) = ...;
9) bm2 — 2mb + b = b(m2 — 2m + 1) = ... .
(2] 37.4. (Ycro.) PoskiamiTe HA MHOMKHUKHN:

1) ax? — ay?; 2) mp? — m; 3) b3 — b.
37.5. Po3kaamiThL Ha MHOMKHUKU:
1) 5a2 — 5b2%; 2) ap?® — aqg?; 3) 2xm? — 2xn?;
4) 2 - T, 5) 16x2 — 4; 6) 75 — 27c2;
7) bmk2 — 20m; 8) 63ad? — Ta; 9) 125px2 — 5py2.
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37.6. IlogaiiTe y BUTrIALL HJOOYTKY:

1) m3 — my 2) p?2 — p% 3) 7a — Ta3;
4) 9b°® — 9b3; 5) 81c¢3 — ¢ 6) 3a® — 300a”.
37.7. Po3kaamiTh HA MHOMKHUKU:
1) ax? — ay?; 2) ma? — 4mb?; 3) 28 — Tm?;
4) p> — p3; 5) b — 4b3; 6) a® — adc?;
7) 15d — 15d3; 8) 625b% — b5; 9) 500a°® — 45a3.
37.8. Po3B’s1:KiTh piBHAHHSA:
1) 3x2 — 27 = 0; 2) 5 — 20x2 = 0.
37.9. 3HalgiTL KOpeHi piBHAHHA:
1) 8 — 2x2 = 0; 2) 75x2 -3 =0.
37.10. PoskiamiTe Ha MHOMXHUKN:
1) 3a2 + 6ab + 3b?%; 2) 2m?2 + 4mn — 2n?;
3) —a? — 4a — 4; 4) 6a2 + 24ab + 24b2;
5) 2am? + 4am + 2a; 6) 8a* — 8a3 + 2a2.
37.11. TlogatiTe MHOTOUJICH V BUIVISALL JOOYTKY:
1) —4a2% + 8ab — 4b?; 2) —25by2 — 10by — b;
3) a® + 6a*m + 9a3m?; 4) 6by2 + 36by3 + 54bys.
37.12. 3HaiigiTh 3HaAUeHHA BUPA3Y:
1) 83m2 — 3n2, axmo m = 41, n = 59;
2) 2x2 + 4xy + 2y?, axmo x = 29, y = —28.
37.13. 3HaigiTh 3HAUEHHA BUPA3Y:
1) 5x2 — 5y2, axmo x = 49, y = 51;
2) 3a2 — 6ab + 3b2, axmo a = 102, b = 101.
{3] 37.14. Ilogaiite y BuraaAxi fOOYTKY:
1) 3a3 — 3b3; 2) Tx3 + Ty3; 3) —-pm3 — pn3;
4) 16a3 — 2; 5) 125m + m?; 6) a” — at.
37.15. PoskiamiTh Ha MHOMKHUKU:
1) bx3 — by3; 2) —2a3 — 2b3; 3) 8a — at.
37.16. PoskimamiTh Ha MHOMKHUKIH:
1) a* — 81; 2) 16 — c*; 3) x8 — 1; 4) a* — bs.
37.17. oBemiTh TOTOXKHICTH
a® — b8 = (a — b)(a + b)(a? + b2)(a* + bY).
37.18. Po3p’s1:kiTh piBHAHHS:
1) x3 — x = 0; 2) 112y — Ty3 = 0;
3) 64x3 + x = 0; 4) y3 + 4y2 + 4y = 0.
37.19. Po3B’a:KiTh PiBHAHHA:
Dy —y3=0; 2) 5x3 — 180x = 0;
3) 16y3 + y = 0; 4) x3 — 2x2 + x = 0.
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37.20.

37.21.

37.22.

37.23.

37.24.

37.25.

37.26.

37.27.

37.28.

37.29.

37.30.

37.32.

PoskiagiTe Ha MHOMKHUKN:
1) 7ab + 21a — b — 21;
3) —abc — 3ac — 4ab — 12a;

dopMyu CKOpO1HeHO020 MHOXKEHHS

2) 6mn + 60 — 30m — 12n;
4) a® — ab — a?b + a?.

ITogaiiTe Bupas y BUIIALL SJOOYTKY:

1) 90 + 3ab — 45a — 6b;

3) a*x + a* + adx + a3;
PoskiaamiTh Ha MHOXKHUKMN:
1) a® + 2ab + b2 — 16;

3) p2 — x2 + 10p + 25;
PoskiamiTe Ha MHOXKHUKN:
1) x? + 2xy + y? — 25;

3) m2 — a?2 — 8m + 16;

2) -3mn — 9m — 18n — 54;
4) p3a2 + pa? — 3ap® — 3ap.

2) a2 — x% - 2xy — y%
4) p? — x2 + 20x — 100.

2) m2 — a? + 2ab — b?;
4) m? — b% — 8b — 16.

IlogaiiTe Bupas y BUIVIALL JOOYTKY:

1) a%2—-81+a—9;

3 x2-y?-x+y;

5) a — 3b + a% — 9b%;
PosknagiTe Ha MHOKHUKMN:
1) a2 — b2 — (a — b);

3) 16x2 — 25y2 + 4x — 5y;

IIepeTBopiTh Bupas Ha JTOOYTOK:

2) m? — a% - (a + m);
4 x+x2 -y -y
6) 16m2 — 25n2 — 4m — 5n.

2)p*—b—p-b%
4) 100m?2 — 10m + 9n — 81n2.

1) p*(m — 3) — 2p(m — 3) + (m — 3);
2) 1 — a2 — 4b(1 — a?) + 4b2(1 — a?).

HoBemiTh TOTOMKHICTD

c2(c — 2) — 10c(c — 2) + 25(c — 2) = (c — 2)(c — B)2.

IlogaiiTe y Burianmi moOyTKy:

1) ab?2 — b3 — a + b;

3) p? + p%q — 4p — 4q;
PosknagiTh Ha MHOKHUKN:
1) m3 +n3+m+ n;

3) a® + 8 — a% — 2a;

IlogaiiTe y Buriaami moOyTKy:

1) m3+ m?n - m — n;
3)ad - b3+ a-b;

37.31. Po3B’st:kiTh piBHAHHS:

D y? -5y —y+5=0;

HJia axoro 3HaYeHHA X:

2) ax? — a3 + Tx2 — Ta?;
4) a3 — 5m? + 5a2 — am?.

2) a — b — (a3 — b3);
4) 8p3 — 1 — 12p2 + 6p.

2) ba? — 3a% — 4b + 12;
4) x3+ 1 — bx — 5.

2) x3 = 2x2 + 4x — 8.

1) sravennsa Bupasy x2 — x2 — x + 1 mopiBHIOE HYIIIO;
2) sHauenHs BupasiB x% — 9x i x2 — 9 Mmimx coboro piBHI?
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37.33.

37.34.

37.35.

37.36.

¢l

3amnuIliTh y BUTVIAAL JOOYTKY:

1) 9(a + b)?2 — (a® — 2ab + b?);

2) 2508y — 2m)2 — 36(9y? + 12my + 4m?).
PoskiamiTh Ha MHOKHUKMN:

1) a3 + 8b3 + a2 — 2ab + 4b?;

2) m3 — 8n3 + m2 — 4mn + 4n2.

ITepeTBOpPiTH MHOrOUJIEH Ha NOOYTOK MHOI'OUJICHIiB:
1) a3 — b3 + a2 — 2ab + b?%;

2) ¢2 + 2¢d + d? — x? — 2xy — 2.

PoskaagiTe TpuuJieH Ha MHOMKHWKM, BHUALJIHBIIN IIOIIEPEIHbO
KBaJapaT ABOUYJICHA:

1) x2 — 2x — 3;

2) x2 + 8x — 9;

3) x2 — 3x — 4;

4) x2 + x — 2.

Poszs’szanns.

4 2+ -9 = 2+2 l_i_[ljz_(ljz_z:(x_{_ljz_g:
)it x-2=x X9 T2 2 2) 4

2 2
z[x+lj —(§] :(x+l—§](x+l+§j:(x—l)(x+2).
2 2 2 2 2 2

37.37. HoBeniTy, 1110 s OyAb-AKOTO IIiJIOTO 3HAYEHHS 71 3Ha-
3

YeHHS BUPAa3y € YUCJIOM I[iJINM.

©O) Bnpabu gns nobmopenns

37.38.

37.39.

37.40.

40

CmpocriTs Bupas:
1) x(x + D(x + 2) — 3(x — 2)(x + 2) + 2(x — 6);
2) 2x + 3y)By — x) — 2x — y)(Bx — y) + 2x — 3y)(bx + 2y).

Po3B’sa:KiTh piBHAHHA

x((x — 2)? + 4x) = 64(1x—1j(ixz +1x+1).
4 16 4
CymepMapKeT eJIEKTPOHIKM A0 PIiYHUII CBOrO BiAKPUTTA
BupimuB mpoxatu 141 mmanmrer i 95 cmaprdoHiB 31 3HUMK-
kamu. [llorogmuu npogaBasau mo 12 aKkIifHUX IIJAHINETIB i IO
10 akmirinux cMmapT@oHiB. UYepes CKiJIbKM I'OZMH BiJ IIOYATKY
Oii SHMIKOK aKIIIMHWX MJAHIIETIiB y CcyIepMapKeTi 3aJjuIia-
Jiocs BTpUUi OijbIlie, HisK aKIiiiHuX cMapT@oHiB?

0]
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(@,

Kummeba mamemamuka

37.41. Ceittana Brjgaga 60 000 rpu y mminHi mamepu, mpuabaBIIU
akiii ¢ipmu «Aabpa» Ha 15 000 rpH, axiii kommanii «bera» —
Ha 20 000 rpH, a Ha pemry — akmii ¢ipmu «['ama». Uepes pik
akmii ¢gipmu «Anbda» momoposxuaau Ha 20 %, axiii kommamii
«Bera» — Ha 8 %, a akmii gipmu «ama» mopelIeBHIAIN Ha
10 %. Axum e saramapHUE npuOyTOK um 30uTOK CBiTIaHU
3a pik?

TMigzomyiimecs go bubuenns Hobozo mamepiany

37.42. Hakpeciith TpukyTHUKN ABC Ta KLM. 3HalOiTh CyMy KYTiB
KOKHOT'O TPUKYTHUKA.

@ Likabi 3agaui — nomipkyi ograue

37.43. Tapac i flHa KuMByTHL B OZHOMY IIiJ’i3mi HA OZHOMY IIOBepci
i HaBualoThCA B opHin mKoJi. Tapac mimKwm BuTpauae Ha
mopory mo Immkoam 12 xBuauwH, a flma — 18 xBusuH. Yepes
3 XBUJIWHU IIicJsd TOro, AK Buiiiaa fIxa, 1o HIKOJIM BUPYIIUB

i Tapac. Yepes saKuil 4ac IIicJisg CBOrO BUXOAY BiH Ha3ooKeHeE
Any?

AOMALUHA CAMOCTIMHA POBOTA Ne 7 (§§ 32-37)

3asdannsa 1-12 maromwv no wvomupu eapianmu sgionoegioeit (A-I"),
ceped axux auuwe o0un € npasuavHum. Obepimv npasuibHUll 6api-
anm 6i0nosioi.

@ 1. IKoMy MHOrou4JeHy TOTOXKHO JopiBHIOE Bupas (m — n)2?
A.m?2+2mn+n2 B.m2-n2 B.m?2+n2 T.m2-2mn+ n?
2. 3uHanaite 1o0yTOoK (a — x)(a + x).
A. a? + x2 B. a? — x2 B. x2 — g2 I. a2 + 2xa + x2
3. Ilopaiire Bupas x2 + 2xy + y? y BUIIALL KBagpaTa ABOYJICHA.
A. (x — y)? B. (y — x)? B. (2x + y)? T. (x + y)?
@ 4. TleperBopiTs Bupas (5x — 1)2 Ha MHOroOYJIeH.

A.5x2-10x + 1 B. 25x2 + 10x + 1
B. 25x2 — 10x + 1 I.25x2 -1

5. Poskaaznite gBoused —16 + 9a2 Ha MHOKXHUKU.
A. (3a — 4)(3a — 4) B. (3a + 4)(4 — 3a)
B. (3a + 4)(3a — 4) I. (3a — 4)2
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O
6. IlomaiitTe Bupas m3 + 64 y Buraazni qo06yTKy.
A. (m + 4)(m?2 — 4m + 16) B. (m + 4)(m2 — 8m + 16)
B. (m — 4)(m2 + 4m + 16) I'. (m + 4)(m2 — 4m — 16)
{3] 7. Posp’sskits piBHAHHA x(x + 2) - (x — 3)2 = T.
A. -2 B. -1 B. 1 I.2

8. Cnpocrits Bupas (m?2 + 2p)(m* — 2m?2p + 4p?).
A. m* + 8p3 B. mb + 8p3 B. mb — 8p3 I. mb + 4p3
9. Poskaanite muorouseH 3ab — 3b + 6a — 6 Ha MHOMXHHUKH.

A (@a-1)0b+2) B. 3(a + 1)(b — 2)
B. 3(a + 1)(b + 2) T. 3(a — 1)® + 2)
E 10. Ixoro HalimMeHIIIOro 3HaYeHHs HabyBae Bupas x2 + 4x + 3?
A. 1 B.0 B. -1 r.-2
11. Posp’soxiTh piBHanma x3 + 2x2 — x — 2 = 0.
A.-2;-1;1 b. -2;1 B. -2; -1 r.-1;1
12. Poskaagite Bupas (b — 2)% — b3 Ha MHOXKHUKH.
A. 2(b2 — 6b + 4) B. —2(b2 — 6b + 4)

B. —2(3b2 — 6b + 4) T. 2(3b2 — 6b + 4)

YV 3a6danni 13 nompibHo ecmanosumu 6i0nosidHicms Mid iH-
@opmauyicro, no3Havernow yuppanu ma O0yKeamu.

E 13. YcraHOBiTH BigmoBigHicTh Mixk Bupasom (1-3) Ta iioro 3Ha-
yenuam (A-T'), akmoio x = 1,4.

Bupas SHAaYeHHs 8UPaA3y
1. 25x2 — 70x + 49 A -1
2. (bx — 1)(25x2 + 5x + 1) — 125x3 B. 0
3. 72 — 120x + 50x2 B.1
I.2

3ABAAHHA ANA MEPEBIPKUN 3HAHb AO 8§ 32-37

i 1| 1. IlepeTBOpPiTH BUpa3 HAa MHOTOUJIEH:

1) (p + a)?%; 2) (¢ — m)(c + m).
2. Po3kgamiTe, Ha MHOMKHUKU:
1) 2 — 2tb + b?; 2) d? — n2.

3. $Iki 3 piBHOCTE € TOTOMKHOCTSIMMU:
1) (p - @)* = p* - pa + a%
2) p? + @ =(p + Q@* - pq + ¢%);
3y m2—-c2=(m—-c)m + c);
4) d3 — 3 = (d — t)(d? + 2dt + t2)?
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iz 4. IlepeTBOpPiTh BUpa3 Ha MHOTOUJIEH:

5.

1) (8a — 5)?; 2) (7 + 2b)(2b — 7).

PosxaaziTe MHOTOUJIEH HA MHOMKHUKMN:

1) a%2 + 6a + 9; 2) -25 + 36x2;

3) b3 + 64; 4) 7c2 — 7d2.

Cuopocrits Bupas (2x + 3)2 + (7 — 2x)(7 + 2x) i sHalAiTh HoOro

1
3HaUYeHHdA, AKIIO0 X = 12

i3| 7. Po3B’s:kiTh PiBHAHHA:

1) 2x3 — 50x = 0; 2) x3 — 10x2 + 25x = 0.

8. CupocriTh Bupas:

1) (—4a + 3b)% + (—4a + 5b)(5b + 4a) + 24ab;
2) (@ — 2)(a® + 2a + 4) — a(a — 3)(a + 3).

i4- 9. HoBeniTh, 10 Oy OyAb-AKOTO 3HAUYEHHA 3MIHHOI X BUpas

x2 4+ 8x + 17 HabyBae JHlIlle JOJATHUX 3HAaUYeHb. SIKOro HaiiMeH-
IIIOT0 3HAYeHHs HAaOyBae Iei BuUpas i AJIs SKOro 3HAUeHHA X?

Jlodamkosei énpasu

(4] 10. ITeperBopiTh BUpa3 HA MHOTOUIEH:

1) (a + 3)3; 2) (2m — 5)3.

11. 3maiigiTe aBi ocTanHi nudpu uncaa 2933 — 933,

12. PoskaagiTe Tpuuied x2 + 6x — 7 Ha MHOKHUKH.

BMPABU ANAd MOBTOPEHHA TEMWU 7

o § 32
(Z] 1. Ilixzecirs ABOUIEH O CTEMEH::
1) (x — p)% 2) (m + a)% 3) (b — k) 4) (y + o>
(2] 2. IleperBopirs BUpa3 HA MHOIOYJIEH:
1) Ba — )2 2) (2b + 5Y% 3) (10m — 5k)%;
2
4) (4p + 9¢9)%; 5) (0,1m — 5p)?; 6) (%a + Gb) .

i 3] 3. CopocriTh Bupas i 3HAUIITh HOr0 3HAUEHHS:

1) (@ — 1?2 - (@ — 2)?, axmo a = 1,5;

1
2) (8b + 2)2 + (3b — 2)?, aKmio b = -3
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4. 3HalgiThL YMCI0, KBAApPAT SAKOTO IIicjiA 30iJbINEeHHS IIbOTO YHcja
Ha 3 30imbIyeThcsa Ha 159.

(4] 5. Yu € pisuicts (@ — b)? = |a — b|? ToToxHiCTIO?
6. IlomaiiTe y BuUIIAAI MHOrOYJIEHA:

D(x+y +a% 2) (b — o) — d)%
3) (m + n + 2)% 4) (a + 3 —c)a + 3 — o).
Ho § 33

@ 7. IlomaiiTe y BUIVIAAL KBaJpaTa JBOUJIEHA:

1) m?2 — 2mp + p%; 2) b2 + 2by + y?; 3)a%2—-2-a-4 + 42,
(2] 8. Poskiagirs HA MHOKHUKH:

1) m2 + 20m + 100; 2) 49 — 14b + b2

1 1
3) 0,09x2 + 0,6x + 1; 4) ——=p + p?%
) ) 36 3P TP
5) 4x2 + 20x + 25; 6) 4m2 — 12mp + 9p2.

{3] 9. 3uaiizits sHaYeHHA BHPagy:

1) -100m2 + 20m — 1, axmo m = 0,1; —0,9;

2) —4x2 — 12xy — 9y?, axmo x = 0,03, y = —0,02.
(4] 10. Posp’sxiTs piBHAHHA:

1)3x2—2x+%=0; 2)5y2+2y+%=0.

11. 3miHiITE ogMH 3 KoedillicHTiB MHOroujieHa TakK, II00 OofepsKaHUi
TPUUJEH MOXKHA OyJI0o MojaTH y BHUIVISAL KBajapaTa [gBOYJIEHA
(BHAHITHL TPU PiBHUX PO3B’I3KU):

1) 100m?2 + 40mn + n2; 2) 25a% — ab + 9b2.

@ 12. JloBexiTh, 110 AJdA OyAb-IKUX 3HaUeHb S3MIiHHHUX BHUPAa3
HaOyBae JuIlle HeBiT €eMHIX 3HAUEHb:

1) 4x(4x — 10) + 25; 2) (@ — 2)(a — 2) + 2m) + m?;
3) (@ + b)a + b+ 8 + 16.

o § 34
{Z] 13. dxi 3 piBHOCTE} € TOTOMKHOCTAMIL
1) b — x)(b + x) = b2 + x% 2) (c — d)(c + d) = 2 — d?

(m+mnmm-n=m+n?%  4H@E+p-q=p?-q?
(2] 14. BuxonaiiTe MHOKEHHS:

1) (¢ + 7)(7 - o 2) (0,5m — 3)(0,5m + 3);

3) Bk + T)3k — 1); 4) (2p — 99)(9q + 2p);
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o
5) (10m + 9n)9n — 10m); 6) [Ec _ édj(gc v édj.
3 5 3 5
15. ITogaiiTe y BUIVIAAL MHOTOYJIEHA:
1) 4(a — (@ + 1) 2) b — 2)(b + 2);
3) p(p + 3)(p — 3); 4) —3x(x + 4)(x — 4).

@ 16. CpocTiTh BUpas i 3HAHAITh MOTO 3HAUEHHA:
1) 1,9x — 3)8 + 1,9x) + 0,39x2, akmpo x = 2;
2) 9,99 - (5y - 0,1)(5y + 0,1), aAKio y = é;
3) 2x — 3y)2x + 3y) + Bx + 2y)Bx — 2y), axmo x = 1,8,
y= _1’8;
4) (ab + 1)(ab — 1)(a?b%2 + 1), axkmo a = 5, b = %

(4] 17. O6uumcuirs Bupas 740 - 340 — (2120 — 1)(2120 + 1),

o § 35

(2] 18. Axi 3 piBHOCTE} € TOTOKHOCTAMHU:

1) m? — p? = (m + p)(m — p); 2)a? -7 =(@- T+ T

3) c2 — d2 = (c — d)(c + d); 4) 92— a% = (9 — a)2?
(2] 19. Poskiagits Ha MHOKHUKY JBOUJIECH:

1) x2 — 49; 2) 100 — p?%; 3) 0,04m? — n?;

4) 25x2 — 36y2; 5) 16a2 — b2c?; 6) 121m2a2 — %bz.
(3] 20. Posp’sxiTs piBHAHHA, fe X — BMiHHA:

1) a?x2 — b2 =0, a # 0; 2) x2 — 0,09a2 = 0.
(4] 21. Yu gimursca:

1) 1382 — 1362 Ha 4; 2) 3492 — 3472 ua 6?

22. PoskaamiTh Ha MHOXKHUKH BUPAa3:
1) 9 - (2x — 8)Bx + 2) — 2x(bx + 10);
2) Bx + 5)dx — 5) — 2x(2,5 + 1,5x).

o § 36

@ 23. fAkuit 3 JTaHWUX BUPA3iB € HEIIOBHUM KBaJpaTOM CYMHU BUPAa3iB
min, a AKUA — HEIIOBHUM KBaJpaTOM 1X PisHUILi:
1) m2 - 2mn + n?; 2) m?2 + mn + n?%
3) m2 + 2mn + n?; 4) m2 — mn + n2?
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i 2_] 24. PoskaaniTh Ha MHOXKHUKU:

1) x3 - y3; 2) p + k3 3) a® — 64;
4) % + b3 5) 0,001m3 — 1; 6) 823 + 27p°.

@ 25. ITosexiTh, 1110 3HAUYeHHA BUpasdy 37° + 133 minmureca za 50.
(4] 26. Toexirs ToToMXHICTH
18— yb = (x — px + Y + xy + YA - xy + yd).
o § 37

{Z] 27. BaxinuiTh POSKIANAHHA HA MHOMHUKH:

1) ym? — 4y = y(m? — 4) = y(m? — 22) = ..;

2) ca’? + 2ac+c=c@®+2a+1)=...
@ 28. PoskamiTe Ha MHOMKHUKYN MHOI'OYJICH:

1) mp? — mq?; 2) 20a? — 5;
3) ¢ — ¢3; 4) 64a2 — a*;
5) bx2 — 10xy + 5y?; 6) 2b + 4bn + 2bn2.
E 29. IlopatiTe y BUIISALL JOOYTKY:
1) 9a3 — 9b3; 2) 2mn — 2bn + 6m — 6b;
3)%104—1; 4) m? — 4mn + 4n2 — 25;
5) b2 - 36 +b — 6 6) m3 — 4m — m?n + 4n.
E 30. PoskiamiTe Ha MHOMKHUKMN MHOI'OYJICH:
1) am* — m* — am? + m?; 2) a3b — a® — ab + a;
3) b3+ 1 — b2 — b 4) x3 — 27 + x* — 9x2.

31. [MoBexmiTh TOTOMKHICTH:
)@+ 13 —-4@+ 1) =@+ )@ - D@ + 3);
2) (m2 + 9)2 — 36m?2 = (m — 3)%(m + 3)2.
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TorobHe 6 memi /

®OPMYJIM CKOPOYEHOIO MHOXEHHS
(@ + b)2 = a? + 2ab + b2
(@ — b)2 = a2 - 2ab + b2
(@ — b)(a + b) = a® - b2
(@ + b)(a? — ab + b2) = a3 + b3
(@ — b)@? + ab + b2) = a3 — b3

PO3KINNAOAHHA MHOIO4YNEHIB HA MHOXHUKH

KBALOPAT CYMW | KBAOPAT PI3HULII
a? + 2ab + b2 = (a + b)?
a? - 2ab + b2 = (a — b)?

PI3HULUS KBAOPATIB
a? - b2 = (a — b)(a + b)

CYMA | PI3HULUS KYBIB
a3 + b3 = (a + b)(a? — ab + b?)
a3 - b3 =(a — b)@? + ab + b?)
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J— Mpo cdbyHaaTopiB

m MaTeMaTU4YHUX onimMmniag B YKpaiHi

Tpoxu paHiwe BN BXe O03HANOMUIIUCA 3 iCTOpIEld MaTeEMATUYHOIO OniM-
niagHoro pyxy YkpaiHu, Tenep AeTanbHille po3KaXXemMo npo noro dyHaarto-
piB, SKi BiNbLUy YaCTUHY CBOrO XXWUTTS NPUCBATUNN BUSIBNEHHIO, BUXOBAHHIO
Ta HaBYaHHIO MaTeMaTM4HO o6aapoBaHOi Monogi.

«BiH xuB i ropie 6e3mipHol0 NOOOB’10 40 YKpaiHu
i 10 MaTtemaTuku i yBeCb CBil KOPOTKUIA BiK NpavtoBaB
HEBMMHHO N TBOp4YO Ha Gnaro Hayku, OcBiTK pigHOro
napopay. Voro nekuii — ue i cuna, i 6eamipHa rmmboYiHb,

i Kpaca maTemaTu4HOI AymMkn». Lli cnosa npo Muxanna U

@

Mununosunya Kpasyyka o moro 115-pivya Hanmcana

HiHa OnaHaciBHa BipyeHKo, ykpaiHCbKMA MaTemMaTuk, -
ROKTOP q:nanKo-MaT"emaqume HayK, 3aCnyxeHui npa- - e s
LiBHMK OCBITM YKpaiHn, npodecop HauioHansHOro Tex- (1892-1942)
HiYHOro yHiBepcuTeTy YKpaiHu «KMIBCbKUI NONITEXHiY-

HUW IHCTUTYT».

Hapogmeca manbyTHin ydeHun 27 BepecHa 1892 p. y c. YoBHMUA Ha
BonuHi. Hae4aBca B Jlyupbkin rimHasii, sky B 1910 poui 3akiH4MB i3 30110TOH
Meaansnto, i BCTYNMB Ha MaTeMaTU4He BiaaineHHs disnko-maTtemMaTU4Horo ga-
KyneteTy YHiBepcuteTy CB. Bonognmmpa (HuHi KMIBCbKMIA HaUiOHaNbHUIA YHi-
BepcuTeT iMeHi Tapaca LlesdveHka). Y 1914 poui M. KpaBuyk 3akiH4ye Ha-
BYaNbHUIM 3aknag i Noro 3anuwialoTb NPU YHIBEPCUTETI SIK MPOdECOPCHLKOro
cTMnengiata Ans NigrotoBKM 4O HAyKOBOI Ta BUKNadaubkoi po6oTu. YcniwHo
CKnaBLUK Marictepcbki icnutn B 1917 poui, Mnxanno Kpaesuyk ogepxye 3BaH-
HSA NpuBaT-AoueHTa. | BiaToai BCA HaykoBa, nedaroriyHa Ta rpoMacbKa aisifib-
HicTb KpaBdyka nos’s3aHa 3 KuesoM. BiH Buknagae maremaTuyHi npegmeTu
B ynepLue CTBOPEHUX Yy CTONMUL YKpaTHCbKMX riMHasisgx, YkpalHCbKoMY Hapoa-
HoMy yHiBepcuTeTi. ByB yuntenem Apxuna JTionbku, BUHaxigHvuka TypboakTume-
Horo asuryHa, Ta Ceprisa KoponboBa, aBiakoHCTpyKTOpa 3i CBIiTOBUM iM'aM. Ha
nekuigx Munxanna lNMununoeuya Hikonu He Byno BIFILHOrO Micus, CryxaTh KOro
npuxoamnu i 6ionorw, i ximiku, i inocodw, i dinonoru, i poGITHUKN. ..

Y 1919 poui Kpas4yk onybnikyBaB nepLumi nepeknag ykpaiHCbKOK MO-
BO nigpyyHuka «EnemeHTtapHa reometpis» A. 1. KucenboBa, skui Ha no-
yaTky XX CT. OTpMMaB CXBarsibHY OLHKY BYMTENIB/BUNTENBOK MaTeMaTukn Ta
NpoicHyBaB MOHaA MiB CTOMITTS aX 40 NepebyqoBu LLKINIbHOIO Kypcy marema-
Tnkn B CPCP. Ha novatky 1920 poky Muxaina lNununoeuya o6paHo 4neHom
KOMicCiT MaTteMaTnyHoI TePMIHOMOriT NpY IHCTUTYTI HAYKOBOT MOBU YKpPaiHCBKOT
akageMmii Hayk. Ha kiHeLb TOro camoro poky L€t KOMICieto nif ronoByBaHHAM
M. KpaBdyka Oyno CTBOPEHO TPUTOMHMIA MaTEMaTUYHUI CNOBHMK. [unbHe
BMBYEHHSA Npaub Muxanna Kpasdyka nig MOBHO-TEPMIHOMOrNYHUM KYyTOM 30pYy
M HUHI MOXe MPUCITYXXUTUCA Takil akTyarnbHin cnpasi, K nogansLia po3pobka
Ta BOOCKOHANEHHS YKpaiHCLKOT MaTeMaTUYHOT TePMIHOSNOTIT.
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BinbHO BOMnogito4umM Kinbkoma MoBamMm (paHLy3bKOH, HiMELbKO, iTanin-
CbKOI0, MOMbCbKOK, POCIACBHKOK), BiH MMCaB HUMW CBOI HayKOBi npaLi, ane
HamnyacTilwe — pigHO MOBOIO, | LA MOro MoBa — rigHWUI 3pa3oK YKPaiHCbKOro
HayKOBO-MaTEMaTUYHOIO CTUSTHO.

Y 1924 poui Muxanno MNununoeud Kpae4uyk 6riMckyve 3axMcTuB LOKTOP-
CbKy ancepTauito. Lle 6yB nepwmnin B YKpaiHi 3aXMCT JOKTOPCbKOI ancepTaldlii.
Y 1925 poui Mwuxannosi KpaBuyykoBi npucBOinNM 3BaHHA npodhecopa,
a B 1929-my noro obpanu gincHum uneHom BceykpaiHCbKoi akagemii Hayk.
Y BiUi 37 pokiB BiH CTaB HaMMONOoALINM akagemikom B YKpaiHi. MaTematunyHi
iHTepecn Muxarnna lMununoBnya — po3maiTi, MOro HaykoBi Npaui Big3Ha4a-
NNCb OpUriHanNbHICTIO iden, HeCcTaHA4APTHICTIO MigxXo4iB A0 BIJOMUX i HOBUX
MateMaTudHnx npobnem. CBOEPIQHICTb i THYYKICTb MUCIIEHHS, BUCOKA MPO-
OYKTUBHICTb | Npaue3aaTHiCTb, epyaoBaHiCTb, BUMOITIMBICTb | HAyKoBa Lien-
picTb, BiggaHicTb Hayui M. KpaBuyka BUKNMKanNU 3axOMnfeHHs MOro YYHiB
i NOCNIAOBHMKIB, KOO SIKMX 3HAYHO PO3LUMPIOBANocs 3 POKY B PiK.

Bicim poki, 3 1929-ro no 1937-i, Bynu HannAigHiLWWMK Y TBOPYOCTI Ta
HaykoBux 3006yTkax M. Kpasyyka. BiH ogepXye HU3Ky BaroMux pesynbsraris
Y Pi3HMX po3dinax MareMaTtuku, 3oKkpemMa i B Teopil MHOroYsneHis, Bugae nig-
PYYHUKN N9 BULLOI LLKONMW, iHiLiOE NPOBEeAEHHS NepLloi B YKpaiHi LWKifbHOT
MaTemMaTU4HoI oniMniagn, HenepepBHO MpaLe Haa YOOCKOHANEHHAM MaTe-
MaTU4HOI TepmMiHororil. Pe3ynstatin CBOiX AoCMigKeHb APYKYE He TiflbKu B Ha-
YKOBMX BMAAHHAX YKpaiHK, a 1 3a kopaoHoMm: B Itanii, ®paHLii, HiMe4yuHi.

Ane noganslia gonsa Muxanna lNununosunya cknanacd TparivyHo. Y CPCP
noyanucs ctaniHcbki penpecii. Y 1938 poui Tshkka roguHa Bunpo6oByBaHb
HacTana i Ana Heoro. Moro 3aapeLuToByOTb, IHKPUMIHYIOUYM CTaHAAPTHWI Ha
TOW Yac Habip 3MOYMHIB: YKpaiHCbKUIA HaLiOHani3M, LWNUryHCTBO, KOHTPPEBO-
nouinHy aisanbHicTb. Yepes ue y BepecHi 1938 p. Muxanna Kpayyka 3acy-
aunu oo 20 pokiB TIOPEMHOTO YB'A3HEHHS | 5 poKiB 3acnaHHs Ta Bignpasunu
B TopeMHi Tabopn Ha Konumy. Tpu kaTtopxHi 3umn 1 nita Bigbye BiH Tam,
XBOpWW i MpuUrHiyeHmn HecnpaeennmeicTio. A 9 6epesHa 1942 poKy Moro He
ctano. 3anmwueca Muxanno Kpaeuyk Ha BikM BiYHi B KOSIMMCbKiI MEP3NOTi
nopsia 3 noeTom-HeoknacnukoMm Mwuxarnnom [Opan-Xmapoto, Lo 3a Kinbka niT
[0 HbOro CroYMB Y Ti Janekin 3eMni, nopsag, 3 TMCAYamm iHLLNMX 3aKaToBaHUX
npeacTaBHuKIB iHTenireHu;i. | nuwe B 1956 poui Muxanna Nununoeuya 6yno
peabiniToBaHo.

Y 1992 poui, nicna 3000yTTd He3anexHocTi, YKpaiHa Big3Hauymna
100-piuust Big OHS HapomkeHHs M. M. Kpasuyka. Moro im'sa 6yno 3aHeceHo
B MixHapogHun kanengap KOHECKO Bu3HauHux HaykoBux gisdiB. Y Haujio-
HanbHOMY TexHiYHoMy YyHiBepcuTeTi Ykpainm «KMi» (HTYY «KIl») nepio-
OWYHO MpOXoAATb MiKHApPOAHi HayKoBi KOHdepeHLUii, NpucBAYEeHi nam’aTi
akagemika Muxanna Kpasuyka, y skux 6epyTb y4acTb yYeHi 3 ycix obnacrten
Ykpainu, 3 Jluteu, Asctpanii, CLUA, Himeuunnn, MonbLwi, Kutato, AnoHii Ta
iHLLIMX KpaiH.
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Mam’atb npo Muxanna MNununoBnya Kpaedyka yBiYHEHO B Ha3Bi OAHIEl
3 KMIBCbKMX BYnuUb, Ha OaTbKiBLUMHI BYEHOro BIOKPUTO MO0 My3eMn.
Y HTYY «KTll» 3acHOBaHO CTUMNEHAI NOro iMeHi, a Ha TepUTOoPIT LIbOro BULLIY
BiKPUTO NaM’ATHUK YYEHOMY, Ha MNOCTaMEHTI AKOro BukapOyBaHO NOMo XUT-
TeBe kpeno: «Mos noboB — YkpaiHa i MaTeMaTtuka.

IcTOpis 3Hae NPUroNOMLUAMBI NPUKNAAN, KONM TaEM-
HUL HayKX NiIOKOPSANUCS IOHUM OOChIAHUKaM.

BupgatHoro matematuka i gisnka-teopetnka Muko-
ny Mukonanosnya boronobosa Gyno 3apaxoBaHO 40
acnipaHTypu, Konm nomy Lie He BUNoBHUMNocs i 15 po-
KiB. ¥ 17 pokiB 3a AOCArHEHHSA B MaTteMatuLi nomy npu-
CBOINW CTyNiHb KaHAauaaTta Hayk. Llle 4yepes gBa poku
noro Haykosi npaui 6yno BiasHadeHo Haropogow bo-
NOHCBLKOI akagemii Hayk (lITanig), a B 20 pokiB 3a Bu-
3HaAYHi OOCArHEHHSA B ranysi MatemMaTuKu 3a pilleHHAM
BceykpaiHcbkoi akageMii Hayk nomy Oyno npuUCBOEHO
HayKOBWIA CTYMiHb JOKTOpa (Pi3KO-MaTeMaTUYHUX HayK
6e3 3axucTy amcepradii.

Hapoguecs Mukona Borono6oB y HwxkHbomy Hosropogi, ane 6inbLuy
YaCTMHY CBOrO XUTTS i HAYKOBOI AiANbHOCTI BiH NpoBiB B YkpaiHi. Konin Muko-
ni BUNOBHMBCA piK, NOro poamHa nepeixana go Kneea. 3 toHMx pokie Mukona
CaMOCTIMHO onpaLbOBY€E KYpPCU BULLOT MatemMaTuku Ta 4isnkn, i TpuHaguaTu-
PiYHOMY XIOMLO 3 HaA3BMYaNHUMMK 30iOHOCTAMM OO3BONSKOTL BiaBioyBaTh
nekuil B KNiBCbKOMy yHiBepcuUTETI. 3 BENUKMM 3aXOMNSIEHHSIM lOHaK BUBYaE
TYT Matematuky, isnky, acTpoHOMiIto, 6epe yyacTb Yy poboTi HayKOBUX CEMI-
HapiB. 3 1923 poky MOro 3aHATTAMM 3 MaTEMAaTUKN KEPYE BiZOMUN YYEHUN,
mMatemaTtuk i mexaHik M. M. Kpunoe (1879-1955). lNoHag aBa oecatunitTa
Mwukona Mukonanosn4y boronto6oB KepyBaB NPOBEAEHHSAM YYHIBCbKUX MaTe-
MaTuyHuX onimniag y Kuesi Ta YkpaiHi 3aranom, 6yB npodecopom Kwuis-
cbkoro i MocKoBCbKOro yHiBepcuTeTiB, npautoBaB B Akagemii Hayk YPCP,
y MatematmnyHomy iHCTUTYTI iM. B. A. Cteknosa, Akagemil Hayk CPCP, Mix-
HapOAHOMY HaYKOBOMY LIEHTPI 90epHO-QI3NYHNX AOCHIOXKEHD.

M. M. Boroaro60B
(1909-1993)

3 YKpaiHCbkMMM MaTeMaTUYHUMK ofliMniagamMn He-
pPO3pMBHO MOB’AA3aHe iM'A e OAHIEl HenepeBepLUEHOI
ocobuctocti — Muxaina Wocunosuya AppeHka, skumn
LLOPOKY A0 OCTaHHIX CBOIX OHIB o4vosntoBaB Xypi Bce-
YKpPaiHCbKOI YYHIBCbKOI oniMniaau.

HapssuyaiHo nnigHMM € NOoro XUTTeBMA winax. Ha-
poaouscsa y c. [pimanniBka YepHiriBcbkoi obnacTi. 3a
crnoBamu camoro Muxaiina Mocunosuua, Moro nepLnmMmm
nigpy4Hmkamm 6ynu 6ykeap i «Ko63ap» LleByeHka. Ha-
BYalOYUChb Y LUKOMI, BiH TBEPAO BUPILLMB CTaTn Matema-

M. 1. fnperko
(1932-2004)
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TMKOM. Y 6epesHi 1950 p. Muxaiino no4yBs no pagio oronolweHHs, wo B Kuie-
CbKOMY YHiBEPCUTETI Mae BiabyTucs maremaTtudHa onimniaga, i, maroymn ba-
XaHHA B3ATU B Hil y4acTb, HanUcaB 0 YHIBEPCUTETY NUCTA i3 3anUTaHHAM
Npo Taky MOXIMBICTb AN LWKonsapiB He 3 Kneea. Yepes aeskuin yac oTpuman
BiAMNOBIAb i3 3anNPOLUEHHSM Y34TW B Hi y4acTb. Togi Muxamno nocis y umx
3MaraHHsx 2-re micue 3-nomixk yyHiB 10 knacy. Toro camoro poky BiH 3aKiH-
YMB LLUKOSY i3 30510TOK0 Meaansto Ta BCTynue Ao KMiBCbKOro yHiBepcuTeTy Ha
MexaHiKo-MaTeMaTUYHUI dakyrnbTeT, a Nicng Noro 3akiHYeHHa — 4o acnipaH-
Typu. 3axucTmB KaHaAMOATCbKY i OOKTOPCbKYy Auceptadii. e 6yoyun acni-
paHTOM, BiH 6epe akTMBHY yyacTb B opraHisauil KNiBCbKUX MaTteMaTuyHnX
oniMmniag i NiAroToBui KOHKYpCHUX 3agay. A 3 1970 poKy cTae rorioBoo Xypi
BceykpaiHCbKOT YYHIBCHKOT oniMniagn 3 MatemMaTuku.

MpautoBaTK 3i WKONApamu, po3LyKyBaTU W MiQTPUMYBaTU TanaHOBUTY
Monogb Oyno NoKNMKaHHAM YYeHOoro.

MoHag 40 pokie cBoro xuTTa Muxanno Wocunosuu BigaaB po3BuTKy
LUKINbHOI MaTeMaTU4HOl OCBITU, BUAAHHIO NOCIOHUKIB, 30KpeMa 3ada4yHuKiB,
3 MaTeEMaATUKN, TUTAHIYHIN Npaui 3 BUXOBAHHSA MaTeMaTUYHO 34iGHOI Monog;.
Y 2010 poui Ha YecTb Muxanna Mocunosuya HazsaHo BceykpaiHcbkuin Typ-
Hip toHMX maTemaTukie (BTHOM), LWwe ogHe He MeHLU nonynsapHe 3a oniMniagy
MaTeMaTuUyHe 3MaraHHsa BCeyKpalHCbKOro piBHS.

Yce cBoe xuTTa AgpeHko nponpautoBaB Yy KuiBCbKOMY YHiBEpCUTETI
(HWHI — KniBcbkuin HauioHanbHUM yHiBepcuTeT iMeHi Tapaca Les4eHka), no-
Hag 30 pokiB 3aBigyBaB kadyedpor Teopii MMOBIPHOCTEN i MaTteMaTU4Hol
CTaTUCTUKM MeXaHiko-maTemMaTuyHoro dpakynetety. g horo KepiBHULTBOM
45 acnipaHTiB 3axucTunu gnceptadii, 10 ctanm goktopamu Hayk. Y 1990 podui
Muxanna WMocunosuya 6yno o6paHo 4neHOM-KOpecnoHAeHToM HauioHarns-
HOT akageMii Hayk YKpaiHu.

HeMoXnMBO nepeniunTi BCi rpoMazchkki 0608’A3kn Muxaina Mocunosm-
Yya. 3okpema, BiH ByB BiLenpe3naeHToM YKpaiHCbKOro MmateMaTu4yHoro ToBa-
pucTtBa, uneHom Giopo BigaineHHa matematnkn HAH Ykpainun, pegaktopom
HU3KN HayKOBUX XXypHanis.

MnigHy HaykoBy, negaroriyHy, METOAMYHY | rpoMaacbKy poboTty Muxanno
MocunoBuny BiB 0 OCTAHHLOIO JHA CBOTO XWUTTA, sike obipeanocs 28 Bepec-
HA 2004 poky.

Woro goHbka Onbra y cBOiX cnoragax npo 6aTtbka 3asHavana: «Yce CBOoe
XUTTH 6aTbKO NMPUCBATMB MOASAM, MaTemMaTuui, YKpaiHi...».
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TEMA 8

CYMA KYTIB TPUKYTHUKA.
NMPAMOKYTHI TPUKYTHUKU

Yy UIN TEMI BM:

O npuragaeTe NOHATTH TPUKYTHUKA | NOr0 OCHOBHUX €NeMEHTIB;
BUAN TPUKYTHUKIB;

O Ai3HaeTecs Mpo HEPIBHICTb TPUKYTHMKA Ta CMIBBIAHOLUEHHS MiX
CTOPOHAMMU i KyTamMu TPUKYTHUKA; CYyMY KYTIiB TPUKYTHUKA;

O HaB4YMUTECHA 3aCTOCOBYBATU BIIAaCTUBOCTI NMPSIMOKYTHOIO TPUKYT-
HUKa 0O PO3B’A3yBaHHA 3ajau.

W

§ 38. Cyma KyTiB TPMKYTHMKA

PoariaraemMo ogHy 3 HaiBaKJIHMBIIIINX TEOPEeM reoMeTpii.

(I Teopema (Ipo CyMy KyTiB TPHKYTHHKAa).
Cyma kyrtiB TpuKyTHMKaA nopiBHioe 180°.

Jlogedennsa. Posrmsauemo TpuKyTHUK ABC
i moBememo, mo LA+ £ B + £ C = 180°.

1) IIpoBegemo uepes Bepiuuy A mpamy MN
napaJjenbuo npamiit BC (mana. 38.1). Ilosua-
yumo /B =,/1, /C = /2, /L BAC = /3,
L MAB = /4, £/ NAC = £ 5.

Kyt 1 i 4 — BuyTpimHi pisHOCTOPOHHI
KYTHU IIPU IIePeTHH] mapaJjeabHux npamux BC Mau. 38.1
i MN ciunoto AB, a kytu 2 i 5 — BHYTDIIlIHi Pi3BHOCTOPOHHI KyTH IIpU
nepeTuHi Tux camux npamux ciunow AC. Tomy L 1 =/4i /2= /5.

2) /£ MAN — posropuytuii, Tomy: ~/ 3 + /4 + /5 = 180°.

Ocrimbru £ 4 = /1, £L5=/42,110 L3 + L4+ £L5=/L3 +
+ 1+ 22 =180° to6T0 LA+ £B+ £C =180°, 1110 # moTpibHO
OyJIO IoBeCTH. W

B Hacninox. ¥ Oyab-9KoMy TPMKYTHHKY IPHHAWMHI IBa KyTH
rOCTpi; TPMKYTHHK He MOJKe MATH OijbIne HiXK OXMH IPSMMIL

abo Tynui KyT.
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Ilosedenns. IlpumycTtmumo, 10 B TPUKYTHUKY JIKIIE OAUH KYT
e roctpuM. Tomi cyma ABOX IHIIMX KyTiB, IO HE € TOCTPUMM, HeE
menta Big 180°. A omke, y cyMmi 3 rocrpum nepeBumiuTh 180°, 1Mo
CyIlepeuuTh NoBelaeHiit Teopemi. Ilpuiiniau mo mpoTupiuus, 60 Haiie
IpUNOYINEeHHA € HenpaBuiabHUM. OTiKe, ¥ KOKHOTO TPUKYTHUKA TIPU-
HaWMHi ABa KyTH IOCTPi, a TOMy TPUKYTHUK HE MOXKe MaTu OiJibIiie
HiK OOWH NpAMUM abo Tynuil KyT. B

BpaxoByioun 1eii HacaifoK, MOKHA CKasaTH, IO T'OCTPOKYTHUI
TPUKYTHUK MAa€ TPU TOCTPUX KYTH; IMPAMOKYTHHUII TPUKYTHUK MAae
OOVH IPAMUII i ABa TOCTPUX KYTH; TYIOKYTHUHA TPUKYTHUK MAae
OJMH TYIUH i ABa TOCTPUX KYTH.

m BusumauuTu BuUA TPUKYTHUKA, AKIIO ABA MOT0 KYTH JIO-
¢ piBaIoIOoTE: 1) 40° i 30°; 2) 54° i 36°; 3) 80° i 60°.
Posg’sazannsa. SAxkmio y tpukyTHury ABC 3amaHo, HaIIpUKJIAM,
Kyt A i B, To kyT C MosxkHa 3HaiiTu Tak: ZC = 180° — (LA + 4B).
3HalimeMo y KOMHIA 3amaui Tperii KyT, mosHauuBmiu ioro /C,
i BUBHAUMMO BUJ TPUKYTHUKA.
1) ZC = 180° — (40° + 30°) = 110°; TPUKYTHUK TYHOOKYTHHUI,
OCK1LJIBKHU Ma€ Tynuii KyT.
2) ZC = 180° — (54° + 36°) = 90°; TPUKYTHUK IPAMOKYTHHII,
OCKiJIbKU Ma€ MpAMUNA KYT.
3) ZC = 180° — (80° + 60°) = 40°; yci KyTu TPUKYTHUKA TOCTPi,
TOMY TPUKYTHUK — T'OCTPOKYTHUM.
Bionogiov: 1) TynokyTHUii; 2) IpAMOKYTHUI; 3) TOCTPOKYTHUMA.

m Bicextpucu kytiB B i C tpurkyrauka ABC mneperuna-

: 1oTbea B Touri I. IloBectu, o / BIC = 90° + %

ZACB ZABC

Ilogedenns. 1) £ ICB = ; ZIBC = (man. 38.2).

2) Toni ~ BIC = 180° — (/ ICB + / IBC) = A
LACB _ZABC /ACB+ /ABC
2 2 2 B

°_ /A /A
:180"—%:180"—900%—7 = 90° + =~

:1800—( j:180°—

(ckopucTasucsa THUM, 0 cyMa KYTiB KOMKHOT'O 3 TPU-
KyTHuUKiB BCI i ABC mopiBmioe 180°), mo it morpi6mo Mau. 38.2
Oyso moBecTu. M




TEMA 8

m Bucotu BH, i CH4 rocTpOKyTHOI'O A
* TpuKyTHUKa ABC mepeTmHaloThca B Touri H, H

ZA = a (man. 38.3). 3aaiitu £ BHC. Hp
Posé’azanna. Posrnanemo TpukyTHUK H,BC. H
1) £H,BC = 180° — (90° + L ACB) =
=90° - LACB. Y A HyCB:

Z H;CB = 180° — (90° + L ABC) =

— 900 _ ZABC Mauxa. 38.3
2) Tomi y A HCB: £ BHC = 180° — (£ HBC + £ HCB) =

= 180° — (90° — L ACB + 90° - L ABC) = L/ ACB + L ABC =
=180° - LA =180° — a. Omxe, £ BHC = 180° — a.
Biodnosgidv: 180° — a.

Megiana CN TtpuxkyTHuKa ABC OOpiBHIOE TOJIOBUHI
! @m CTOPOHH AB. Hosectu, 1mo B TpukyTHUKy ABC / C = 90°.
L. AB

?ﬂoeeaeuuﬂ (man. 38.4). 1) Ockinbru CN :7 i N — cepenuna
Bigpiska AB, To CN = AN = BN. C

2) Orxe, TpuryTHUKN ANC i CNB — piBHO-

6enpeni. Tomy /A= /ACN, 4 B= 2/ BCN.
Takum uunaom, L C = LA + £ B.

3)Ane x LA + ZB + ZC =180°. 4, " N B
Tomy ZA + ZB = 180° — ZC. Orxe,
ZC =180° - £ C. Bigru £ C = 90°. Maur. 38.4

4) AN ABC — npamokyTHuii 3 npamuMm Kytom C, 110 ¥ moTpi6HO
OyJIio moBecTH. W

A BnacTtusicTb Npo cymy KyTiB TPUKYTHMKA eKcnepu-
;W MeHTanbHUM WnsxoMm Oyno BcTaHoBneHo B [as-
HbOMY ErunTi, NpoTe BiAOMOCTI NPO pi3Hi cnocobu
AOBEAEHHS Liei TeopeMn Hanexartb Ao OinbLu Mi3HiX Yaci..
[loBeaeHHs, sike MU PO3IMSAHYNM BULLE, € B KO- A
MeHTapsax [pokna go «Hauan» EBkniga. BiH e
CTBEpAXYBaB, LU0 Lie foBeAeHHs Byno Bigome Lue yu-
HAM wkonw [Midbaropa (nidparopinuam) y V CT. 4o H. e.
A cam EBknig y nepwin kHuxUi «Havan» 3anpo-
NMOHYBaB [OBEAEHHA TeopeMu Mpo Cymy KyTiB Tpu-
KYTHMKa Y CMOCi6, Skl MOXHa nobaunt Ha manioH- B C
Ky 38.5 (BMKOHaNTe Le AoBeeHHS CaMOCTIHO). Mau. 38.5

@ O Cdohopmynionte Ta AoBefiTb TEOPEMY NPO CyMYy KYTiB TPUKYTHMKA.
s O CdopmynionTe Ta 4OBeAITb HACNIAOK i3 Li€i Teopemu.
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§ Fosb ' sximb 3agaui ma buxonaime bnpabu

@ 38.1. (Vcrno.) Hamo A PLK. 3uHalifiTh B3HaYeHHS CyMU
/P+ L+ ZK.

38.2. Yu icHye TPUKYTHUK 3 KyTaMU:
1) 30°, 60° i 70°;
2) 70°, 40° i 70°?

38.3. Yu icHye TPUKYTHHUK 3 KyTaMIU:
1) 50°, 70° i 80°
2) 30°, 60° i 90°?
38.4. 3HaNAITh TPeTili KYyT TPUKYTHUKA, SKIIO ABa MOro KYTH TOPiB-
HIOIOTh:
1) 43° i 54°;
2) 9°1i 93¢
3) 83° i 89°.
38.5. 3HalAiTF TPeTil KyT TPUKYTHUKA, AKINO IEPIIUNA i APyrui
KYTH JOPiBHIOIOTh:
1) 15° i 38°
2) 28°1i 105°%
3) 7°1i 91°.
(2] 38.6. (¥cro.) Bakingith peveHHs:
1) K10 OOWH 3 KYTiB TPUKYTHUKA TYIUH, TO iHIIIi... ;
2) AKMOI0 OAVH 3 KYTiB TPUKYTHUKA OPAMUIN, TO iHIIi... .
38.7. Cyma ABOX KYTiB TPUKYTHHUKA OOopiBHIOE 126°. 3HAWAITH TpeTii
KyT TPUKYTHUKA.

38.8. Y Ttpukytaury ABC / A + / B = 58°. 3naiuigite / C.

38.9. Onuu 3 KyTiB TPUKYTHHKA OOpPiBHIOE 62°. 3HalmiTh cymy rpa-
IYCHUX Mip IBOX iHIIUX KYTiB.

38.10. oBeniTsh, 110 KOKHUN 3 KYTiB PiBHOCTOPOHHLOTO TPU-

£ KYTHUKA AopiBHIOE 60°.

38.11. Kyt mpu ocHoBi piBHOGEIpEHOro TPUKYTHHKA AopiBHIoe 70°.
3HaWAiTh KyT IIPU BEPIITUHI.

38.12. 3HaiigiTe KyT NIPH BEPIIMHI PiBHOOEAPEHOrO0 TPUKYTHUKA,
AKIIO KYT IIPHU OCHOBi JopiBHIOE 45°.

38.13. 3HaigiTh KyTH IIPHM OCHOBiI pPiBHOOEAPEHOrO0 TPUKYTHUKA,
SKINO KYT IPU BepinuHi gopiBHioe 80°.

38.14. Kyt npu BepiluHi piBHOOEIPEHOr0 TPUKYTHUKA AOpPiBHIOE 50°.
3HaHgITh KYTH IPU OCHOBI.

o 55




TEMA 8

O
38.15. 3uaiigiTs HeBigoMi KyTu TpukyTHHKa ABC Ha MaJioHKax 38.6,
38.7.
A B
c 80° \ B 750 135
o A
Y7o C

Maun. 38.6 Mau. 38.7

38.16. 3nangiTe HeBimoMmi KyTm TpukyTHuka MNL Ha MaJoOH-
kax 38.8, 38.9.

38.17. ¥V TpurkytHury ABC mposegeno Gicekrpucy CP (maj. 38.10).
3Haligite £ PCB, aximo £ A = 50° £ B = 70°.

50, M1400 A
MY
P
N L B

Mau. 38.8 Man. 38.9 Mau. 38.10
38.18. ¥V tpuryrtHury ABC mnpoBeneno OicexkTpucy CP (mai. 38.10).
3Haligite £ A, akmio £ B = 65° £ ACP = 40°,

38.19. 3uaiigite kKytu TpukyTHuka MNL, axmo / M + / N = 120°,
Z M + 2 L =140°.

38.20. 3uangite Kytu TpuKyTHUKa ABC, akmo £ A + Z B = 100°,
ZA+ ZC=130°

(3] 38.21. [loenith, IO B KOKHOMY TPUKYTHHKY € KyT, He
MeHInni Big 60°.

38.22. loBemiTh, IO B KOKHOMY TPUKYTHUKY € KYT, He OiabIIuil
3a 60°.

38.23. Y tpurkytuuky ABC LA : /B : ZC =3 :4 :5. 3HaiigiTh IIi
KYTH.

38.24. 3HaigiTe, rpagycHi Mipu KYTiB TPUKYTHHKA, SKIIO BOHHU Bil-
HOCATBHCA AK 2 : 3 : 5.
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38.25.

38.26.

38.29.

38.30.

38.31.

38.32.

38.33.

38.34.

38.35.

3HaWIITh KyTU PiBHOOEAPEHOT0 TPUKYTHUKA, AKIIO KYT IIPU
ocHOBi Ha 15° GiIBIINKA 3a KYT IIPHU BEePIIIMHI.
3HaWAiITh KyTH DPiBHOOEAPEHOr0 TPUKYTHUKA, AKINO KYT IIPHU
BepInuHi Ha 24° GiJbINNII 3a KYT IPKU OCHOBI.

38.27. [loBeniTh, 10 KyTH IIPA OCHOBi piBHOOEAPEHOro TpU-
KYTHHUKAa TOCTPi.

38.28. fKmio oguH 3 KyTiB piBHOOEIPEHOr0 TPUKYTHUKA J0-
piBHIOE 60°, TO TPUKYTHUK — piBHOCTOpOHHIiN. IloBeniTer 11
TBepKeHHs. (Po3ryisubTe 1Ba BUIIAIKMN.)

Posp’szkiTh 3amadi, yMOBM SAKHMX IIOZAHO B TabJMIi, Ta IIPO-
yuTalTe IIPi3BUINE BUAATHOIO YKPAIHCHKOI'0 BUEHOI'O B raJrysi
paxeToOynyBaHHA Ta KOCMOHABTUKU. [lidHaliTecAd 3 iHTEpHETY
mpo ioro Oiorpagiro Ta HAyKOBi JOCATHEHHS.

Y AABC: ZA = 80°. Busmaure rpamycHi mipm /B /C
KyTiB B i C, aKIno:

o

KyT B ma 14° Ginpmuii 3a Kyt C 0]

=
=

KyT B yTpuui menmuit Bigx xyra C
/B:/C=2:3 B P

75° | 57° | 60° | 57° | 25° | 43° | 57° | 40°

Ilepmiuii 3 KyTiB TPUKYTHHKA BABiUi OijbInuii 3a IPyTrHil.
3HAUIITh i KyTH, AKIIO TPETifl KyT mopiBHIOE 36°.

Ha masmonry 38.11 AB=DC, /B=/C. A
Hoenits, o A AOB = A DOC.

HoBenmiTs piBHiCTL TpuKyTHHKiIB ABC B
i A/B,C,, akmo BC = B,C,, LA = LA,
ZB=/B,. O

Y TPUKYTHUKY OBa KYTH OOPiBHIOIOTL 46° C
i 64° 3maigiTh KyT MiK OpAMHUMU, Ha

AKUX JeyKaThb OiCeKTpucHu IuX KYTiB. D

Y TPUKYyTHUK Ba KyTU OOpiBHIOIOTL 70°
DURYTHUKY Aba RyTH AOD May. 38.11

i 80° 3HaimiTh KyT MiK OpAMUMU, Ha
SAKUX JIeKaTh BUCOTU ITUX KYTiB.

3HAUOITh KYTH pPiBHOOEAPEHOTO0 TPUKYTHUKA, HAKIIO OMUH
3 HUX AopiBHIOE: 1) 12°; 2) 92°,
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38.36. 3HaimiTe KyTH PiBHOOEAPEHOT0 TPUKYTHHKA, HAKINO OMUH
3 HUX AopiBHIOE: 1) 28°; 2) 106°.

i4 38.37. HoBenith, 10 OiceKTpucH ABOX BHYTPIIIHIX OIHOCTO-
POHHIX KYTiB IIpU IBOX MapaJjeJbHUX NPAMUX i CiuHIA mepe-
TUHAIOTHCA MHiJ] IPAMUM KYTOM.

38.38. 3HalifmiTh KyTH pPiBHOOEIPEHOTO TPUKYTHUKA, HAKI0 OLUH
3 HUX yaBiui Oinbinmit 3a immmii. CKiJIbKM BUOAOKIB CJIiZT PO3-
TIIAHYTU?

38.39. 3HaiifiTh KyTH PiBHOOEAPEHOr0 TPUKYTHUKA, SKINO OOUH 3 HUX
Ha 15° Ginmpminmii 3a inmuii. CKiJIbKY BUIIAAKIB CJIifl POSIAHYTU?

38.40. Ky nmpu ocHOBi piBHOOEZpPEHOrO0 TPUKYTHHKA TOPiBHIOE 72°
a OiceKTpmca KyTa IIPpU OCHOBi ITbOTO TPUKYTHUKA — 5 CM.
3HAUIITH OCHOBY TPUKYTHUKA.

©O) Bnpabu gns nobmopenns

38.41. Touxka K mexurp Mixk Touxkamu P i L. 3Haligire PK, sKIIo
PL =56 MM, a KL = 3 cMm 4 MM.

38.42. Tano /£ 1 = £ 2 (man. 38.12). IoBexirts, 1mo m || n.

38.43. L AOB = 40°, L AOC = 60°. 3naigites £ BOC. mlp
CKiJIbKY BUOAAKiB CJig po3rmaHyTu?

38.44. Tpukytauku ABC i ABD — piBHOCTOPOHHI. L >
oBeniTe, 1mo AB 1 CD.

flosex o Maun. 38.12
XKummeba mamemamuxa

38.45. Ha menTpaabHy MicbKy KJyMOy, mo mMae (GopMy IPAMOKYT-

HuKa 3i cropomamu 20 M i 6 M, TOTPiOHO BUCAAUTU ITUOYJINHHI
TIOJIBIIAHIB 3 po3paxyHKy 60 nmubyaus Ha 1 M2.
1) CxinbKu 1uOyJIMH MTOTPIOHO 3arOTyBaTU AJIS BUCAIKYBAHHA?
2) TionbnaHM TPOAAIOTH B yIIAKOBKax mo 3 muoyauHu. Ilina
TaKkol ynmakoBKm 28 rpu. MarasuH roToBUil 3pOOMTH 3HUIKKU
MicbKill agmimicTparii 3a ryproBy mokynky Ha 15 %. Ckijib-
KU JOBEIeThCA 3alJATUTU 3a TIOJbIAHU?

@ Likabi 3agavi — nomipkyd ograve
38.46. Uu m™mo:xkHa OBOMa yaapaMud COKUPU pPO3pyodaTtu
IMiIKOBY Ha 6 4YacTWH, He MEePEeMillyiouud YacTUH

micaa mepiroro ynapy? Aximo BiZmoBigb cTBepaHA,
YKaXKiTh, K IIe 3pOOUTH.
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§ 39. 30BHILWHIN KYT TPUKYTHUKA Ta HOro BIACTUBOCTI.
CniBBigHOLWEHHS MiXX CTOPOHaMMU
| KyTaMyu TPUKYTHUKA

30BHILHIN KYT TPUKYTHMKA

SOBHIWHIM KYmoMm MPUKYMHUKG HA3UBAIOTh KYT, CyMiNKHUI
3 KYTOM IbOI'0 TPUKYTHHKA.

Ha manouky 39.1 kyr BAK — 3oBHimHIN KyT TpukyTHuUKa ABC.
IIlo6 He mayTaTwm KYyT TPUKYTHUKA i3 30BHIIIHIM KyTOM, MOTO
1HOA1 HA3WBAIOTb BHYMPIWHIM KYMOM.

(E Teopema 1 (BiracTHBICTH 30BHIIMIHBOIO KyTa TPHKYTHHKA).
S0BHIMHIH KyT TPHKYTHMKA IOPiBHIOE CyMi ABOX BHYTpilI-
HiX KyTiB, He CyMIKHHMX 3 HMM.

logedenns. Hexait £ BAK — 30BHINIHIN KyT B
TpukyTHUKa ABC (Mana. 39.1). BpaxoByiouu Bjac-
THUBICThL CYMiKHUX KYTiB, oTpuMaemo /£ BAK =
= 180° — £ BAC.

BomgHouac, BpaxoByHOUHM TEOpeMYy IIPO CYMY ¢ 1 7
KyTiB TpukyTHuUKa, £ B + £ C = 180° — £ BAC.

Tomy ~ BAK = /B + ZC, mo i norpi6HO 6yJIO Maa. 39.1
JIOBECTH. M

B Hacnigox. 3oBHiNIAI# KYyT TPHKYTHMKA OLILIIUM 3a Oyab-AKMiA
BHYTPINIHIN# KyT, He CYMiKHWIi 3 HUM.

W Oxun i3 30BHINIHIX KyTiB TPUKYTHHKa JopiBHIOE 120°.
¢ 3HaliTu BHYTpillIHI KyTHU, He CyMisKHiI 3 HUM, AKIIO BOHU BigHO-
. CAThCA AK 3 : 5.

Poss’asanna. Hexati £/ BAK — 3oBHimHIZ KyT TpukyTHHKa ABC
(man. 39.1), £ BAK = 120°.

1) Ockinbrku /B : Z/C = 3 : 5, To moxkemo nmo3uauutu / B = 3x,
/ C = bx.

2) Ockinbkn £ BAK = /B + ZC (3a BJaCTUBICTIO 30BHiIITHLOTO
KyTa), MaeMo piBHAHHA: 3x + 5x = 120°, 3Bigku x = 15°.

3) Tomi / B=3-15°=45°, Z/C =5 .15°="75°.

Bionosidv: 45°; 75°.
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CniBBigHOLWEHHS MiXK CTOPOHaMM
i KyTaMm TPUKYTHUKA

PosrnsaueMo 11e OfHY BaMXKJIUBY BJACTUBICTE TPUKYTHHKA.,

@ Teopema 2 (upo cniBBifHONIEHHA Mi¥K CTOPOHAMH i KyTaMu
TPUKYTHHKA).
Y TPUKYTHMKY: 1) mpoTH GLIBIIOI CTOPOHH JIEKHUTH OLIBIIMI
KyT; 2) npotH Oinsmoro Kyra JesuTh OiabIIa CTOPOHA.

Hosedennsa. 1) Hexait y tpukyrauxky ABC AB > AC A
(maga. 39.2). Hosememo, mio ~ C > / B. Bigkmagemo Ha
cropoHi AB Bigpisok AK, 1mio npopiBHIOe Bimpisky AC
(man. 39.3). Ockinbku AB > AC, to Touka K wmaie-

KuTh Bigpisky AB. Tomy / ACK e uactuHoio kyta ACB C
i LACK < £ ACB. B

N AKC - piBHOGeapeunii, tomy /£ AKC = /ACK. Maur. 39.2
Anre /AKC - goBHimHiIT KyT TpukyTHuka KBC.

Tomy ~/AKC>/B. Ormxe, i LACK > /B, a ToMy 4
ZACB > / B.

2) Hexait y TpukytHury ABC 2 C > / B (man. 39.2).
Hosememo, mio AB > AC. IlpunmycTuMo IIPOTHIIEKHE, C
To6T0 O AB = AC 360 AB < AC. fAxmo AB = AC, to K
A ABC — piBHOGexperuit, i Toni 2 C = £ B. Ile cyme- B
peunth ymoBi. Aximo npunycruru, mo AB < AC, To 3a Mau. 39.3
MIePIo YacTUHOIO TeopeMu oTpumaemo, mno ~ C < £ B,
1 me TakoxK cymnepeunTh yMoBi. Hale mpunyineHHs HelpaBUJIbHE.
Or:xe, AB > AC, 110 i moTpibHO OyJI0 JOBECTH. M

m Y rtpurkytaury ABC: LA = 57°, /B = 61°. §fIka 3i cro-
° PiH TPUKYTHUKA € HANOIIBITTO0?
Pos3g’azannsa. Y TPUKYTHUKY OiJIBIIIOI0O € TA CTOPOHA, AKA JEKUTh
mpoTtu OinbIirroro kyra (mana. 39.2).
1) ZC =180° — (LA + £ZB) = 180° — (57° + 61°) = 62°.
2) Ockinbku £/C > /A i Z/C > /B, To HalbiJIbIIIOIO € CTOPOHA, IKa
JeKuTh npotu Kyra C, Tod6To cTopoua AB.
Bionosiov: AB.

@ Lo Take 30BHIiWHIA KyT TpukyTHUKA? O ChopmynioiiTe Ta OOBeaiTb TeopemMy npo
g BMNacTMBICTb 30BHILLHLOrO KyTa TpukyTHMKA. O CdopMyntonte Hacnigok i3 uiei Te-
* opemu. O Cchopmynionte Teopemy MNpo CMiBBiQHOLLIEHHSI MiXX CTOPOHaMWM i KyTamu

TPUKYTHMKA.
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§ Fosb ' sximb 3agaui ma buxonaime bnpabu

@ 39.1. (Veno.) Ha akux 3 matoHKiB 39.4—-39.6 KyT I € 30BHiIIHIM
KyToM TpuKyTHUKa ABC?

B

A A
1
A 1
C B 1\ C C B
Maur. 39.4 Maz. 39.5 Mau. 39.6

39.2. Hakpecuits A ABC Ta #1010 30BHIIIIHi#I KyT Py BEPIINHI A.

39.3. Hakpecaits A DMN Ta #1i0oro 30BHIiIIHi#I KyT npu BepiiuHi D.

39.4. (VcHo.) YKaXiTh cyMy BHYTPIIIIHBOTO KyTa TPUKYTHHKA i 1oro
30BHINITHBOT'O KyTa NPHU Tili caMili BEePIIIUHI.

39.5. 3oBHimuili Kyt npu Bepmuui C TtpuxytHuka ABC mgopiBHIOE
65° (mau. 39.6). 3HaligiTh cymMy BHYTPIIIHiX KyTiB A i B 1m1poro
TPUKYTHUKA.

39.6. Cyma BHyTpimHixX KyTiB A i B TpukyTHuka ABC gopisaioe 70°
(man. 39.6). 3HaWOITL 30BHIIIHINT KyT IIbOTO TPUKYTHUKA IIPU
BepmuHi C.

39.7. (Yeno.) Y A PLK PL < LK (man. 39.7). ITopiBusiite kytu P i K
I[bOI'0 TPUKYTHUKA.

L
39.8.Y APLK /L > Z K (man. 39.7). IlopiBusaiite
croporu PK i PL nm»oro TpuUKyTHHKA.
@ 39.9. IIBa KyTu TPUKYTHUKA IOPiBHIOIOTH 62°
i 387° 38HaigiTy rpaAgycHY Mipy 30BHIIIIHLOTO P K
KyTa TIPU TPEeTiil BepIImHi. Mau. 39.7

39.10. ¥V Tpurkyrtuury ABC £ A = 43°, / B = 102° 3naigits rpa-
IYCHY Mipy 30BHIiIIIHBOT'O KyTa npu BepiauHi C.

@,' 39.11. (Yeno.) CrinbKu ToCcTpUX KYTiB MoO:Ke OyTH cepel 30B-

&£ HINIHIX KyTiB TPUKYTHUKAa?

39.12. 30BHIIIHIA KyT IIpM BePIIMHI PiBHOOEIPEHOr0 TPUKYTHUKA
nmopiBHIoe 100°. 3HAWAITH KYT IPU OCHOBI TPUKYTHUKA.

39.13. KyT mpu ocHOBi piBHOOEAPEHOr0 TPUKYTHHKA HOOPiBHIOE 55°.
3HAWOITh B30BHIIHIA KyT IIpW BepIINHI KyTa MiXK OiuHMMU
CTOPOHAMU.
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39.14.

39.15.

39.16.

39.17.

39.19.

39.20.

39.21.

O
30BHIiMHIA KyT mnpu BepmuHi A TpukyTHuKka ABC
mopiBHioe 105°. 3mangite £ B, armo £ C = 45°

OpuH i3 30BHiIMIHIX KyTiB TpuKyTHHKa mopiBHioe 120°. 3maii-
IiTh BHYTPIITHIN KyT TPUKYTHUKA, HE CYMisKHUY 3 HUM, AKIIIO
IPYTU# BHYTPIIIHIA KyT TPUKYTHUKA, HE CYMiKHHI 3 HUM,
nmopiBHIOE 18°.

BuyTrpimmHi KyTM TpuKyTHUKa OOpiBHIOIOTH 45° i 70° 3Hai-
IiTh TpPaflyCHY Mipy 30BHIIIIHiIX KYTiB TPUKYTHUKA, B3ATUX IIO
OJHOMY IIPH KOJKHIiIl 3 MIOT0 BepIIIMH.

30BHIIIIHI KyTH HpPH OBOX BepIIMHAX TPUKYTHUKA BiAIOBiIHO
mopiBHIOIOTE 110° i 140° 3HalifiTh rpagycHy Mipy KOMKHOT'O
3 TPhOX BHYTPIIIIHiX HOT0 KYTiB.

39.18. Posp’sokiTh 3amaui, momami B Tabauili, i mpoumTaere
Ha3BY OJHOTI'O i3 CHMBOJIIB HAIIIOL JEp:KaBH.

Y rpuryTHUKY ABC 30BHIIIHiNI KyT IIpU BEp-
muHi C gopiBHioe 140° 3uaiigitTes BHyTpimHi | LA ZB
KyTu A i B IIbOro TPUKYTHUKA, AKIIO:

KyT B Ha 30° Oigbimuii 3a Kyt A P A

KyT A vy 4 pasu 6inbmiuii 3a Kyt B (0) 1I

28° 55° 85° 28° 112° 55°

OpuH i3 30BHINIHIX KYTiB TPUKYTHHKA JopiBHioe 120° 3uaii-
IiTh BHYTPIINHI KyTH, AKi HE CyMiKHI 3 HUM, SKIIIO:

1) oguH 3 Hux Ha 20° MeHIIWII BifJ iHIIIOrO;

2) OoWH 3 HUX YTPUYi MEHINUWH Big iHIIOTrO.

OzmH i3 BO0OBHIIIHIX KyTiB piBHOOEAPEHOTO0 TPUKYTHHKA
mopiBHioe 118°. 3maiimiTh rpaaycHi Mipwm BHYTPIIIHIX KYTiB
TpuKyTHUKa. CKiJIbKM PO3B’A3KiB Mae 3amauda?
OpuH i3 BOBHINIHIX KyTiB pPiBHOOEAPEHOrO0 TPUKYTHHKA
mopiBHIOE 42°. 3HAWAITH TPagyCcHiI MipM BHYTPINIHIX KyTiB
TpuKyTHUKA. CKiJIbKM PO3B’A3KiB Mae 3amada?

39.22. loBeniTh, 1110 cymMa 30BHINIHIX KYTiB OyIb-AKOTr'O TpU-

KYTHUKA, B3ATUX II0 OJHOMY IIPW KOKHill BepIInHi, JOPiBHIOE
360°.

30BHIIIIHI KyTH TPUKYTHHKA BiTHOCATHCA AK 3 : O : 4. 3Hali-
IiTHh BiTHOIIEHHA MOro BHYTPINIHIiX KYTiB.

O
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o

39.24. BuyTpimiHi KyTM TPUKYTHUKA BigHOCATbCA AK 7 : 8 : 9.
3HalgiTh BigHOIIIEHHA 30BHIIIHIX KYTiB TPUKYTHMKA, He 3HAa-
XOIAYU IXHIX rpagycHUX Mip.

39.25. loBeniTs, 1110 OiceKTpuCH 30BHIITHBOTO i BHYTPIIITHBOT'O KYTiB
TPUKYTHUKA TNPU OAHIA BepHINHI IEepHeHIUKYJIAPHI Mix
co0010.

©) Bnpabu grs nobmopenns

39.26. IIpomiHp, IO MPOXOAUTH Mi’K CTOPOHAMHM MNPAMOI0 KyTa,

: . . 1. . ,
AJLJINTH MOI'0 Ha ABa KYTHU, PISHUIA AKHUX CKJIagac g Bl 1XHBO1

cymMu. S3HAUIITh IPagyCcHI Mipu ITUX KYTiB.

39.27. Bigpisoxk AB, goBxXuHa dAKoro 22,8 cM, NOAiJIEHO Ha TPU
yacTuHU. BigHOIIeHHs ABOX 3 HUX JopiBHIOE 1 : 2, a TpeTra —
Ha 1,8 cM moBIma 3a OiJIbIITY 3 ABOX MEPIINX YaCTHUH. SHAUTITH
JOBXKHMHM KOXKHOI 3 TPhOX YACTUH BiapisKa.

XKummeba mamemamuxa

39.28. ¥V posmopAmKeHHI AUTAYOro cajgouka € aBi gimaaku. OmHa
3 HUX Ma€ (popMy MPAMOKYTHUKA, 32 M 3aBIOBXKKH i 18 M
3aBIIUpIIKU. [pyra miisgHKa € KBajapaTHOIO, TaKol caMoil
TILJIOITI, IO ¥ mepIa. Y caaiBHUKa € 97 M mapkasy.

1) Ky 3 minAHOK camZiBHUK 3MOKe OOrOpOAUTH MapKaHOM?
2) CkinbKM MeTpiB IapkKaHy IIe IIOTPiOHO MJOKYIIUTH, II00
MO:KHa 0yJI0 OOTOPOAUTH ITapKaHOM OoOuABi minaHku?

TMigzomyiimecs go bubuenns Hobozo mamepiany

39.29. Hakpecaite A ABC, y akoro £C = 90° £A = 30°. ¥ ckinbKu
pasiB cTopoHa BC 11b0oro TPUKYTHHUKA MEHINA Big cTopoHu AB?

39.30. Hakpecuite A ABC, y axoro £ C =90°, i nposenits megiany CM
IILOTO TPUKYTHHKA. ¥ CKiJIbKU pasiB Mexmiana CM MeHIIIa Bif
croponu AB?

@ Likabi 3aga4i — nomipkyi ogHave
39.31. PospikTe meskuii KBaApaT Ha OBA PiBHUX MiX c000I0 I’'aTH-
KYTHUKH.
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§ 40. NMpsMoKyTHI TpUKYTHUKKU. BnacTuBocTi Ta 03HaKK
PiBHOCTI NPAMOKYTHUX TPUKYTHUKIB

\ MpPSMOKYTHUI TPUKYTHUK

~ Cd
/;

A
Tpuxymnrux Ha3WBAIOTE NPAMOKYMHUM,
AKIIO OWMH 3 MOT0 KyTiB mpammit. @,}

8| \%

3 &,

< L
Ha wmasmorky 40.1 300pasKeHO NIPAMOKYTHHII Tpu- = %

rkytHuK ABC, y HBOr0 £ C = 90°. CTOpOHY IPAMOKYTHOTO = B

TPUKYTHUKA, AKA JEKUTH IIPOTH IPSAMOro KyTa, Ha3H- KareT
BaIOTh 2inOmMenYy3010, a IBi iHIIII CTOPOHU — Kamemamu. Maui. 40.1

BnacTtuBocTi NpAMOKYTHUX TPUKYTHUKIB

PosrisaeMo BJIacTUBOCTI MPAMOKYTHUX TPUKYTHHKIB Ta iX 3acTo-
CYBaHHA JI0 PO3B’s3yBaHHSA 3a1ad.

1. Cyma rocTpux KyTiB IPpAMOKYTHOI'O TPHKYTHHKA NopiBHIOE 90°. J

CuopaBai, cyma KyTiB TpuKyTHHKa OopiBHIOE 180° npaMuii KyT
cranoBuTh 90°. ToMy cymMa ABOX TOCTPUX KYTiB HPAMOKYTHOTO TPU-
KyTHHKa gopiBaioe: 180° — 90° = 90°,

m 3HaNTHU rocTpi KYyTU IPAMOKYTHOTO TPUKYTHUKA, AKIIIO

2 . .
OOWH 3 HUX CTAHOBUTH ? Bl14 1HIIIOTO.

Poss’sasanna. PosradHeMo NOPAMOKYTHHH  TPUKYTHuUK ABC

(man. 40.1), y axoro ZA = % ZB.

1) ITosmauumo /B = x°, Toni LA = §x°.

. 2 .
2) BukopucToByouu BJIACTUBICTH, MAEMO X + ?x = 90°, Toxmi x = 70°.

3) OTixe, LB = 70° LA = % - 70° = 20°.

Bidnosidv: 20°; 70°.

2. I'inoTeny3a npAMOKYTHOrO TPHKYTHHKA Oiapma 3a Oyas-axui
3 MOro Karteris.
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o

IIsa BJIACTUBICTL € HACTIAKOM TEOPEMM IIPO CIIiBBiTHOITIEHHS MiXK
CTOpPOHAMHU i KyTaMU TPUKYTHHKA, OCKIJIBKU NPAMHHA KYT OiIBIINI
3a T'OCTPUM.

3. Karer npAMOKYTHOro TPMKYTHHMKA, U0 JIEJKHTHh IPOTH KYTa
30°, TOpiBHIOE MOJTOBHHI TilIOTEHY3H.

Hoeedenns. Posrnsasuemo npaAMoryTHuI A ABC 3 mpaAMHUM KyTOM
C i kyrom A, 1o popiBHioe 30° (maxa. 40.2). Ilpu- A
Kiaagemo a0 Tpukytauka ABC tpukyTHuk ADC, 1110
momy popisuioe. Tomi £ B =2 D = 90° — 30° = 60°
i £ DAB = 30° + 30° = 60°. Om:xe, A ABD — piBHO-

croponHiii. Tomy DB = AB. Ockinbku BC = %BD,

T0 BC = %AB, 110 1 ToTpPiOHO OyJI0 MOBecTU. M

Mau. 40.2

m Y rpurytHUKy ABC: ZC = 90°, ZA = 30° (man. 40.1).
¢ I'imorenysa TpuKyTHUKAa Ha 5 cM OinbIlla 3a MEHINNI KaTeT. 3HA-
TH TiIOTeHy3y TPUKYTHUKA.

Posg’azannsa. 1) OckinmbKku y TpAMOKYTHOMY TPUKYTHUKY ABC 3
npavmuMm Kytom C maemo LA = 30°, To 3a BiaactuBicTio BC = %AB
2) /B =90° - ZA = 90° — 30° = 60°; LA < /B, Tomy BC < AC.
A, or:xxe, BC € meHImuM KateToMm TpukyTHuka ABC.

3) Ilosdnauumo BC = x (cm), Toni AB = 2x (cm).

4) 3a ymoBomw 2x — x = 5; x = 5 (cm).

5) Toagi AB=2 -5 =10 (cm).

Bidnogidv: 10 cm.

4. SAxmo kKareT NMPAMOKYTHOIO TPHKYTHHMKA MOPIiBHIOE NOJOBWHI
rilloTeHy3H, TO KyT, IO JEKUTH IIPOTH 1[LOT0 KaTeTa, AopisHioe 30°.

Ilosedenns. Posrassmemo npsamoxytauit A ABC, A

y AKoro Karet BC mopiBHIOe moJIOBUHI rimorenysu AB
(man. 40.3). Ilpurkaagemo mo TtpukyTHuUKa ABC
TpuKyTHUK ADC, 1o #omy popiBHIOE. OCKiIbKHU

BC = %AB, to BD = AB = AD. Maewo pismocro- D C B

poHHil TpukyTHUK ABD, ToMmy / B = 60° Y TpUKYT- Mau. 40.3
HUKy ABC / BAC = 90° — 60° = 30°, 110 # moTpi6bHO OyJI0 MOBECTH. M
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O3Haku piBHOCTI NPAMOKYTHUX TPUKYTHUKIB

PosrnsnemMo o3naku pieHocmi npAMOKYMHUX MPUKYMHUKIE.
3 mepIIoi 03HAKM PiBHOCTI TPUKYTHUKIB BUIJIMBAE:

AKII0 KAaTeTH OJXHOI0 INPAMOKYTHOIO TPHKYTHHMKA BixmoBimHO
OOPiBHIOIOTH KaTeTaM iHIIOr0, TO TaKi TPUMKYTHMKHM PiBHI MiXx
€00010.

3 Ipyroi 03HAKHM PiBHOCTI TPUKYTHUKIB BUIIJIMBAE:

SIKII0 KAaTeT i IPHJEeriMi [0 HHOr0 FOCTPHHA KyT ONHOTO IpH-
MOKYTHOI0 TPMKYTHHKA BiZImoBiZHO XOpiBHIOIOTH KaTeTy i mpu-
JIErJIOMYy OO0 HBOr0 KyTy iHIIOro, TO Taki TPHKYTHHMKH DiBHI Mix
c06010.

AKII0 y OBOX NPAMOKYTHUX TPUKYTHUKIB € OfHaA Ilapa PiBHUX
MiXX co00I0 roCTpHX KYTiB, TO ¥ iHIIA Imapa rOCTPUX KYTiB — TAKOMK
piBHiI MixK c00010 KyTHU (Ile BUIJINBAE 3 BJIACTUBOCTI 1 IPAMOKYTHUX
TPpUKYTHUKiB). ToMy Maemo I1e ABi O3HAKHM PIBHOCTI IIPAMOKYTHUX
TPUKYTHUKIB:

AKIO rinoTeHy3a i roCTpHH KyT OJXHOIO IPAMOKYTHOI'O TpH-
KYTHHKa BiANOBIZHO MOPiBHIOIOTH TiNIOTEHY3i H IrOCTPOMY KyTY

iHOIOTO, TO TaKi TPHKYTHHKH piBHI Mix co000r0; y

AKINO KaTeT i NMPOTHIEeKHHMH HOMY KYT OJHOTO HIPAMOKYTHOIO
TPUKYTHAKA BIAIIOBiIHO NOPiBHIOIOTH KAaTETy i IPOTHIEHKHOMY
HOMYy KyTy iHIIoro, To Taki TPHKYTHMKH piBHI Mix coboro. J

(I! Teopema (03HaKa pPiBHOCTI NPAMOKYTHHX TPHUKYTHHUKIB 3a
KaTeToOM i rimoreHysor).
Axmo kaTter i rimoreHysa OJHOr0 NPIAMOKYTHOIO TPHKYT-
HHKaA NOPiBHIOIOTH BiANOBiNHO KaTtery i rimoreHysi immioro,
TO TakKi TPUKYTHUKH PiBHI MiK coboro. r

Hosedennsa. Posrisaemo TpukyTHuku ABC i A;B,C,, y AKUX KyTHU
CiC; — npawmi ta AC = A,C,, AB = A;B, (mau. 40.4). [loBegemo, 110
ANABC = ANA,B,C,.
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A A, A

c B C B: B C B;
Mau. 40.4

IIpukaagemo A ABC no A A,B,C, TakK, mo6 BepmmuHa A cymicTu-
Jacsa 3 BepmuHOKO A,, a BepmmHa C — 3 Bepmmuuow C; (man. 40.4
npasopy4). Ockineku £ ACB = £ A,C,B, = 90° to £ BCB; — po3srop-
HyTH#, a Tomy Touku B, C, B, nexarb Ha ofHii npamiii. A ABB, —
piBHOOenpennii, 60 AB = AB;. AC — iioro BHCOTa, IIpPOBeJeHa 0
ocHoBu. 3Bigcu AC € Takox i mexpianor, tomy BC = CB,. Orxe,
A ABC = A A;B,C, 3a TPeTbOIO 03HAKOI0 PiBHOCTi TPHKYTHHKiB. W

BnactumBictb MefiiaHN NPAMOKYTHOIO TPUKYTHUKA,
npoBeAeHol A0 rinoTeHysu
PosrinaHaeMo 1ie OgHY BJIACTHUBICTH IPAMOKYTHOI'O TPUKYTHUKA.

5. ¥ nmpaMOKYTHOMY TPMKYTHHKY MexiaHa, IpoBeJeHA N0 rimo-
TeHYy3U, TOPIBHIOE IMOJIOBHHI TiNOTEeHY3H.

Ilogedenns. IlpoBememo mepmeHauKyasap BK mo A K
cropoau BC Tak, mo6 BK = CA (mana. 40.5). Toxmi
NABC i A KCB — npsaMmoryTHi, BC — ixHili cniibHU
karet, AC = BK (3a mo6ymoBorw). Tomy A ABC = A KCB N,
(3a nmBoma kareramu), tomi £ ABC = / KCB. Otixe,
A NBC — piBHoOegpennii i BN = CN. AHaJjoriumo
MOKHa pgoBecTu, 1o CN = AN. Takum uumHOM,

BN = CN = AN. Tomy CN — megiama i CN = %, 1110 C

it TOTPi6HO GYJI0 MOBECTH. M Mau. 40.5

3ayBa)KmMoO, III0 3 [JOBEJEeHOl BJACTHMBOCTI MOXKHA 3poOuTH

BaKJIUBUI BUCHOBOK. Ockinpku CN = % i AN = BN = %, TO
AN = BN = CN.
Tob6TO

y NIPAMOKYTHOMY TPHKYTHHKY CepefAHHa TillOTeHy3H piBHOBigna-
JieHa BiJ HOro BepmIMH,
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Mpo NPAMOKYTHUN TPUKYTHUK 3ragyeTbecs B nanipyci
w Axmeca. [leski BigOMOCTi NpO HbOrO 3HaNU TaKoX
BaBWUITOHCLKI reomeTpu. LLle Toai 3emnemipn BUKO-
pucToByBanu Ui BNacTUBOCTI AN BU3HAYEHHS BiACTaHi Ha MiCLIEBOCTI.
TepMiH «rinoTeHy3a» NOXOA4MTb Bif rPELbKOro CnoBa «inoTenHy3ay i ne-
peknagaeTbes SK «LWO TArHETbCs Mg, YMM-Hebyaby, «Ta, Wwo cTaryey. [oxo-
OUTb Le CroBo, HarviMOBIpHiLLe, Big OaBHbOEMMMNETCHKNX apd, CTPYHU SKNX
HaTAryBanmncs Ha KiHUusX ABOX B3aEMHO NEpneHANKYAPHUX MigCcTaBoOK.
TepMiH «KkaTeT» NoXoauTb Bif MPELBbKOro CrioBa «KaTeTtocy, Lo nepekna-
AAETbCA SIK «CXUINY, «NEPNEeHaNKYNsap».
EBknig y CBOIX npausax Angd KaTeTiB BUKOPUCTOBYBaB (POPMYtOBaHHA
«CTOPOHMU, LLO MICTATb NPAMUIN KyT», @ AN FiNoTeHy3n — « CTOPOHa, Lo CTS-
rye NpsiMmmnin KyT».

O

@ Ak TPUKYTHUK Ha3MBatoTb NPSAMOKYTHUM? O Aki Ha3BM MaloTb CTOPOHU NPSMOKYT-
o Horo TpukytHuka? O CchopmynionTe Ta OoBefiTb BNacTMBOCTI NPSMOKYTHOMO Tpu-
KyTHuka. O CdopmynionTe Ta 4oBediTb 0O3HaKWN PiIBHOCTI MPSAMOKYTHUX TPUKYTHUKIB.

§ Fosb ' sximb 3agaui ma buxonaime bnpabu

{Z] 40.1. (Ycro) 1) fIx HasUBAIOTH TPUKYTHUK, M
300paskeHnit Ha MaoHKY 40.6?
2) HasBiTh rinoteHysy i KaTeTu IbOTr0 TPUKYT-

HUKA.
3) fAka 3i cTOpiH HBOro TPUKYTHUKA HAUIOB-
6?
1mia? N %
40.2. 1) HasBiTb rinmorenysy i KaTetu IpAMOKYTHOI'O
Man. 40.6

TpukyTHUKa PFL (Mmana. 40.7).
2) flka cropona gosmia: PL uu PF; LF uu PF? L

40.3. 3a AKUMH eJleMeHTaMM IMIPAMOKYTHI TPHUKYT-
HuKM Ha MajioHKax 40.8 i 40.9 e piBHEMEN?

3anuiriTh BigmoBigHI piBHOCTI. P F
A M Mau. 40.7
3 3 F K
-
C 2 B L 2 P N E D 0]
Maui. 40.8 Mau. 40.9
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o
40.4. 3a AKUMU eJiIeMeHTaMU € PiBHUMU IIPAMOKYTHI TPUKYTHUKU Ha
maioHkax 40.10 i 40.11? SanuInits BigmoBigHI piBHOCTI.

M A E A
/O\ 30°
7 7 D I’ ' F
55° - 55° . m
C K B P Q N C B
Mam. 40.10 Mai. 40.11 Mai. 40.12

40.5. 3HaligiTe rocTpuili KyT IIPAMOKYTHOT'O TPUKYTHHKA, SAKIIO
iHmIMi #oro rocTpuit KyT mopiBHioe: 1) 18°; 2) 87°.

40.6. 3HangiTe TOCTPHII KYT IIPAMOKYTHOIO TPHUKYTHHKA, SIKIIIO
iHImMU#A #oro rocTpuit KyT mopiBHIOE: 1) 75°% 2) 23°.

@ 40.7. 3HaigiTL KyTHU PiBHOOEIPEHOr0 MMPSIMOKYTHOI'O TPUKYTHUKA.

40.8. Y piBHOOEIZpPEeHOMY TPUKYTHUKY OAMH 3 KYTiB IPHU OCHOBI
mopiBHIOE 45°. Um MOKHaA CTBEPAMKYBaTHU, IO Iell TPUKYTHUK
IPAMOKYTHU?

40.9. Y npamoryrtHomy TpukKyTHUKy ABC (L C = 90°) LA = 30°
(mag. 40.12). 3HaNOITE:
1) BC, arkmio AB = 14 cwm; 2) AB, armio BC = 5 om.

40.10. ¥ mpamorytHOomMy TpukKyTHURY PFL (L F = 90°) £ L = 30°

(man. 40.13). 3HaigiTh:

1) PF, axmio PL = 12 nwm; 2) PL, axmo PF = 4 cwm.
L
P
B
30° /L
F L A K C K N M
Mau. 40.13 Mau. 40.14 Mau. 40.15

40.11. Ha mauarouky 40.14 BK — Bucora TpukyTHuka ABC. 3HalgiTh
KyTu TpukytHuKa ABC, akmo £ ABK = 36°, £ KBC = 64°.

40.12. Ha wmaimouxky 40.15 KLM — piBHOOeApPEeHUN TPUKYTHUK
3 ocHoBo0O KM, LN — iioro memiana. S3HAWAITh KYyTHU TPUKYT-
Huxka KLM, axmo £ KLN = 31°.
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O
40.13. Ha mamaouky 40.16 AB | AC, KL 1 CK, BC = CL. HoBenirs,
mo A ABC = A KLC.

B M
A ¢ K

L P K L

Maur. 40.16 Maur. 40.17

40.14. Ha mamionrky 40.17 MK 1 PL, / PMK = / LMK. [loBenitn,
mo A MPK = A MLK.

i3| 40.15. Posp’s:kiTh 3amaui, momaHi B TabsuIli, Ta IIpounTAiiTe
D mpisBuInie. XTo 3 BijoMux yKpaiHI[iB Mae Take mpisBuire? 3a
MoTpedu BUKOPHCTANTE iHTEpPHEeT.

Y tpurytEury ABC xyt C — nmpamuii. S3HaUIITh

.. . . LA /B
rpagycHi mipu KyTiB A i B, aKII0:
KyT A Ha 28° Oinplmuii 3a KyT B T 0
KyT A y b pasiB menmuii Bigx Kyta B K H
A /B=2:3 E C

15° | 31° | 54° | 59° | 36° | 75° | 15° | 31°

40.16. 3HaUITH TOCTPi KYTU IPAMOKYTHOTO TPUKYTHUKA, SKIIO:
1) onuu 3 HUX y 4 pasu OiJIbINIUI 3a iHIINIL;
2) oguH 3 HUX Ha 16° MeHIIWII BijJ iHIIIOrO;
3) ixHi rpagycHi mMipu BigHOCATBHCA AK D : 4.

40.17. 3HaigiTh MEeHIINNA 3 KYTiB, II[0 YTBOPIOE OiCeKTpuca IIPSAMOIO
KyTa TPUKYTHUKA 3 TiIIOTeHY3010, AKIIO OJWH 3 TOCTPUX KYTiB
TPUKYTHUKA OOPiBHIOE 26°.

40.18. 3HaigiTey OiIbIINI 3 KYTiB, IO YTBOPIOE OiceKTpmca IPSIMOTO
KyTa TPUKYTHUKA 3 TiIIOTEHY3010, AKIIO OJNH 3 I'OCTPUX KYTiB
TPUKYTHUKA JOPiBHIOE 68°.

0‘ 40.19. HoBeniThb, III0 TOYKa, AKA JEXKUTh y BHYTPIIITHINA

& obylacTi KyTa i piBHOBimgmajsieHa Big IOTO CTOPiH, HAJEKUTH
OiceKTpmci mLoro Kyra.
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40.20.

40.21.

40.23.

40.24.

40.25.

40.26.

KyT Mik BHCOTOI0O NPAMOKYTHOIO TPUKYTHHUKA, ITPOBEIECHOIO
IO TimoTeHys3mu, i OZHMM 3 KaTeTiB mopiBHIoe 32°. 3HaHIITH
rocTpi KyTHU TPUKYTHUKA.

OnuH 3 KyTiB, YTBOPEHUX IIPU IIePETHHi OiCEeKTPUC ITPAMOTO
i rocTporo KyTiB TPUKYTHUKA, NOpiBHIOE 115°. 3HaMmiTh rocTpi
KYTU IIHOTO TPUKYTHUKA.

40.22. [ToBeniTh, 10 aBa PiBHOOEAPEHUX TPUKYTHUKHU PiBHI,
SAKINO BiAmoBigHO piBHI ixHi OiuHi cTOpOHM i BuUcoTH, IIpPOBe-
JIeHi 1o OCHOB.

Y npaAMOKYyTHOMY TPHUKYTHUKY OAWH 3 KYTiB AopiBHIOE 60°,
a cyMma rimorenysu i meHmroro karera — 30 cm. 3HaAHLITHL JOB-
JKUHY TilIOTeHy3u Ta MeAiaHu, I0 IPOoBeleHa 0 Hei.

Y IpAMOKYTHOMY TPUKYTHUKY T'OCTPHUH KyT mopiBHIOE 60°,
a OicekTpmca mnoro Kyra — 4 cM. 3HaAULITh JOBKUHY KareTa,
III0 JIEYKUTH IIPOTH I[HOTO KYTA.

Pispuinga rpagycHHX Mip [OBOX B3O0BHIIIIHIX KyYTiB IIpu Bep-
IMIPHAX TOCTPUX KYTiB IIPAMOKYTHOI'O TPUKYTHHUKA TOPiBHIOE
20°. 3HaHITH TOCTPi KYTU TPUKYTHUKA.

3HalAiTh TpagycHi MipH rocTpux KYTiB HPAMOKYTHOTO TPU-
KYTHUKA, SKINO I'PaJyCHi MipM 1XHiX 30BHIIITHIX KyTiB BiHO-
cATbCA AK 2 : 3.

©) Bnpabu grs nobmopenns

40.27.

40.28.

40.29.

HoBeniTh, 10 KOJIM MemiaHa TPUKYTHUKA OiJIUThH HOTOo Ha IaBa
TPUKYTHUKHU 3 OMHAKOBUMHU IIePUMETPAMH, TO Xoua 0 IBa KyTHU
TPUKYTHUKA MiK cO00OI0 piBHI.

OnuH 3 KyTiB TpuKyTHUKA Ha 20° MeHITUH Bix Apyroro i BTpuyi
MEHIITUH Bifl TPeThOro. SHANMITL KOMKHUUA 3 KYTiB TPUKYTHUKA.
Y piBHOOEIpPeHOMY TPUKYTHUKY OCHOBa OiJibIlla 3a OiUHy CTO-
poHy Ha 3 cM, ajie MeHIIa BiJf cymMu OiYuHMX CTOpPiH Ha 4 cM.
3HaHITh HepuMeTp I[HOr0 TPUKYTHUKA.

Kummeba mamemamuka

40.30.

BumipsiiTe posmipu omHiel 3 KiMHaT Baimoro OyauHKY (KBap-
TUPU) Ta 3HAHUAITHL ILIOHIy Iriei KiMmHaTM. CKiJIbKH MIOTPiOHO
3aIlJIATUTH 3a JIiHOJeyM Mjd Iiiel KimHarm, axmo 1 M2 mizo-
geymy komitye 130 rpu?
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H Tligzomyimecs go bubuenns Hobozo mamepiany

40.31. Hakpecaits poBinbuuii A ABC, BuUMipAlTe NOBKUHU TPHOX
oro cropiu. IlopiBHAITE CyMy MOBXKHH KOKHOI Iapw CTOPiH
i3 TPETHOIO CTOPOHOI0. 3POOITH BUCHOBKMU.

@ Likabi 3aga4i — nomipkyd ogHave

40.32. ITosmauTe BiciM TOYOK i cmouyuirTs iX BigpiskamMu Tak, 1100
JKOMHI IBa 3 HUX He MNEePeTHHAJMCS 1 3 KOMXHOI TOUKU BHXO-
JIMJIO TI0 YOTUPU BiIpisKH.

§ 41. HepiBHicTb TPUKYTHUKA
PosrigaeMo BaKJMBY BJIACTHBICTL CTOPiH TPUKYTHHUKA.
@ Teopema (HepiBHICTE TPHKYTHHKA).

KoxHa cTOpPOHA TPHKYTHMKA MEHLIA BiJl cyMM ABOX IHIIUX
HOro cropis.

Ilogedenns. Posrnsuemo noBinbHUt A ABC i moBememo, IO #Oro
CTOpOHA, HampukJjan AB, MeHIIa Bif cyMmu ABOX iHIuX cTopin AC
i CB.

1) BinknagemMo Ha TIPOMOBMKEHHI CTOPOHU B
AC sBippisok CK, mo popiBuHioe crtopoui BC
(man. 41.1). Tomi A BCK - piBHOOeIpeHM!ii,

i romy £ CBK = Z CKB.
2) L/ ABK > Z/ CBK, tomy £ ABK > Z/ AKB.

OCKilbKM B TPUKYTHUKY IpPOTH Oijbimoro A C ’ K
KyTa JeXuTh Oijbina cropoHa, To AB < AK.

Anme AK = AC + CK = AC + BC. Omxe, Mau. 41.1

AB < AC + BC.

AmnaJjoriuno moxxkHa mosectu, 10 AC < AB + BC, BC < AB + AC.
Teopemy moBeneHo. W

B Hacaizox. Kosxaa 3i cropin TpukyTHMKA 6inblna 3a pisHMIIO
OBOX iHIMMUX WOro CTOPiH.

Ilogedenns. 3amuilieMo HEPiBHICTh TPUKYTHUKA OJIA TPUKYTHUKA
ABC: AB < AC + BC. Biguasmu Big 000x ii uacTMH, HaIIpUKJATI,
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O
AC, marumemo: AB — AC < BC. Taky gmiro MoXKHa BUKOHATH, BUKO-
PUCTOBYIOUM BJIACTHBOCTI HEpiBHOCTEHM, #AKi poO3MIAgZaTHMYTbCS
B Kypci anreopu. Or:xe, BC > AB — AC. Anajoriuno: AC > BC — AB,
AB > BC - AC. m

Ockinpku, Hanpukiaag, BC > AB — AC i BC > AC — AB, To, y3a-
rajbHIOOUM, oTpuMaemo BC > |AB — AC|.

3 TeopeMu IIPO HEPiBHICTHL TPMKYTHUKA Ta HACJIiAKY 3 Hel OoTpu-
MAa€EMO Ba’KJIMBE CIIiBBiJHOIIEHHS MiXX CTOPOHAMHU TPUKYTHHUKA:

KOKHA CTOPOHA TPHUKYTHHKA MEHINA BiJ CyMM QBOX iHIIMX CTO-
piH, age OlapIna 3a MOAYJb IXHHOI Pi3HMI,

Hanpuknaz, |[AB — AC| < BC < AB + AC.

m IIBi cTOpoHU TPUKYTHUKA mopiBHIOOTL 0,7 cm i 1,7 cMm.
* 3HAWTHU JOOBXKUHY TPETLOI CTOPOHU, AKINO ii MOBXKMHA IOPiBHIOE
I[IJIOMY YHCJIy CAHTUMETPiB.
Posg’sas3annsa. Hexait HeBimoma cTOpoHAa TPUKYTHUKA JTOPiBHIOE
a cm. Tomi 1,7 -0,7<a < 1,7+ 0,7, TooTo 1 < a < 2,4. OckiIbKU
a — 1iJie ymucjo, To a = 2 (cm).
Bionogidv: 2 cMm.

m Ilepumerp piBHOOeApPEeHOrO TPUKYTHUKA 60 cM, a ABi ioro
°* CTOPOHU BiJHOCATBHCA AK 2 : 5. 3HAUTU CTOPOHU TPUKYTHUKA.

Posgé’azannsa. IlosHAaumMO CTOPOHM TPUKYTHUKA, BiJHOMIIEHHS
akux 2 : 5, ark 2x cm i bx cMm. OckigbKM HeBiZOMO, AKa 3 HUX —
OCHOBa, a siKa — OiuHa CTOPOHA, PO3TJITHEMO IBa BUIIAAKMU.
1. OcHoBa mopiBHIOE 5X cM, a O6iuHiI cTopoHH — mo 2x cMm. Ase Toxmi
2x + 2x < 5x, 1110 CynepeuynuTh HEPiBHOCTI TPUKYTHUKA, TOOTO TPU-
KyTHUKA 3i cropoHamu 2x, 2x i 5x He icHYE.
2. OcHoBa nopiBHIOE 2Xx cM, a O6iuHi cTopoHH — MO 5x cMm. [isa 1bo-
ro BUNAJKy HEPiBHICTh TPUKYTHUKA BUKOHYETHCH.
Om:xe, 3a YMOBOIO 3aJayi MaeMO PiBHAHHA:

2x + 5x + 5x = 60, x = 5 (cm).
Toxmi 2 - 5 =10 (cm) — ocHOBa, 5 - 5 = 25 (cm) — OiuHa cTopoHa.
Bionosidv: 10 cm; 25 cm; 25 cwM.

@ Cdopmynionte TeopeMy NpO HEPIBHICTb TPUKYTHMKA Ta Hacnigok 3 Hei. O Akumu
& ChniBBigHOLLEHHAMU NOB’A3aHi MiXk COBOK CTOPOHU TPUKYTHUKA?
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§ Fosb aximo 3agaui ma buxonaime bnpabu

=

41.2.

2]

41.4.

41.5.

41.6.

41.8.

41.9.

41.1. Yu icHye TPUKYTHUK 31 CTOpOHAMU:

1)1cm, 2cmi4 cm; 2) 7T om, 6 oM i 5 1wm;
3)3cm, 4cmi 7 cm; 49 om, 5 ami 5 gm?
Yu icHye TPUKYTHUK 3i CTOpOHAMM:

1) 2 om, 5 ami 7 om; 2)2cm, 3cm i 6 cm;
3) 5 am, 2 v i 4 mm; 49 7Tcm,4cmidcm?

41.3. IIBi cTOpOoHM TPUKYTHUKA AOpPiBHIOIOTL 2,8 cM i 8,4 cMm.
fAAxoMmy Ha#6iJBIIIOMY IIiJIOMY YMCJIY CAHTHMETPIiB MOKe TOpPiB-
HIOBATH TpeTs cTopoHa?

IIBi cTOPpOHM TPUKYTHHKA AOPiBHIOIOTH 2,7 cm i 4,3 cm. Axomy
HalMEeHIIIOMY IIiJIOMYy YHCJIy CAHTUMETPiB MOXKe [IOpPiBHIOBATU
TpeTs cTopoHa?

Yy MOKYTH CTOPOHM TPUKYTHUKA OYTH IPOIOPIIIAHUMU YHCIAM:

1 2, 3, 4; 2) 7, 8, 15; 3) 5, 3, 7?
Yu MOKYTh CTOPOHM TPUKYTHUKA OyTHU ITPOIIOPI[iAHUME YHUCIaM:
15,1, 4; 2) 5,6, 7T 3) 8, 2, 117

41.7. IlepumeTp piBHOOEAPEHOr0 TPUKYTHUKA OOPiBHIOE 12 cM.
Yu Moske OiuHa CTOpPOHA I[HOI0 TPUKYTHHKA JOpiBHIOBATH 3 cM?
IBi cTopoHM piBHOOEAPEHOT0 TPUKYTHUKA AOPiBHIOIOTH 5 CM
i 11 cm. S3HAUAITL IEPUMETP IILOI0 TPUKYTHHUKA.

IIBi cTOpOHM TPUKYTHHKA AOPiBHIOOTH 2,9 c¢cM i 1,2 cm. AKum
MO:Ke OyTu NepuMeTp TPUKYTHUKA, AKI0 IOBKMWHA TPETHOI
CTOPOHM JOPiBHIOE ITiJIOMY UMCJIy CAHTUMETPiB?

41.10. ITepumeTrp TpukyTHUKAa AopiBHIOE 30 cM. Yu Moxke omHa 3 HIOT0

cropin mopiBHIOBaTH: 1) 14 cm; 2) 15 cm; 3) 16 cm?

41.11. Ilepumerp TpuUKyTHUKA gopiBHioe 40 am. Um MoKe onmHa

4

3 MIOro CTOpPiH JOpPiBHIOBATH:

1) 21 awm; 2) 20 owm; 3) 19 am?

41.12. Yu icuye TpurkyTHUK 3 mepumerpom 20 ¢M, mepira CTopoHa
SAKOro Ha 2 cM OiJibIlia 3a Apyry i Ha 4 cM MeHIIa BiJl TpPeThoi?

41.13. Yu icHye TPUKYTHHK 3 mepuMeTpoM 23 CM, HepIila CTOPOHA

AKoro Ha 6 cMm MeHIIa Big Apyroi i Ha 1 cm 6ijbina 3a TpeTio?

©) Bnpabu grs nobmopenns

41.14. 3uaigite Kytu TpukyTHuKa ABC, akmo Kyt A Brpudyi
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41.15. JoBeniTs, 0 OBa MNPAMOKYTHUX TPUKYTHUKH MiK C000I0
PiBHIi, AKIIIO BUCOTA, IIPOBEJIEHA IO TiIIOTeHY3H, i KaTeT OJHOI0
TPUKYTHUKA JOPiBHIOIOTH BiANOBiMHO BHCOTi, HNPOBEIeHIiH MO0
rimotenysu, i KaTeTy iHITIOTO TPUKYTHUKA.

Kummeba mamemamuka

41.16. ITudepbdiaT MOPCHKMX KOMIIACIB IOAijieHO Ha 32 piBHI yacTUHU,
AKi HasmBarOTh pyMbamMu. CKiJIbKY rpafyciB cTaHOBIATH 4 pyMOn?

@ Likabi 3aga4i — nomipkyi ogHave
41.17. Kouuk-cTpuOyHellb MOXKEe IepeMiIlyBaTUCsA B3JOBXK II€BHOI
npamoi Ha 4 cm abo 6 cm (y Oyab-sxkmii 0ik). Um 3moKe BiH

3a KiJbKa CTPUOKIB ONMHUTHCSA B TOUIIi, IO MiCTHUThCA Bif
moyaTkoBoi Ha Bimcrami: 1) 2024 cwm; 2) 2025 cm?

AOMALUHSI CAMOCTIMHA POBOTA N2 8 (8§38 —41)

Koxcue 3asdanusa mae no womupu eapianmu gionosideit (A—I), ceped
AKUX quwe o0ur € npasuavHum. Obepims npasuibHUllL 8apianm 6i0nosioi.

@ 1. Tpu KyTu TPUKYTHUKA MOKYTb HOPiBHIOBATH...

A. 20°, 20°1 150° B. 30°, 100°1i 40°
B. 50°, 60°i 70° I. 60°, 60°1i 61°
2. Y AABC AB > AC. TlopiBuaiite £ B i Z C 1poro TpuKyTHHKA.
A./B</C B..B=/C
B.B>/ZC I. IlopiBHATH HEMOKJINBO

3. 3HaWmiTh APYrHil TOCTPHUH KYyT NOPAMOKYTHOIO TPUKYTHUKA,
AKIo nepiuuii gopisuioe 40°.
A. 30° B. 40° B. 50° I. 60°
@ 4. OguH 3 KYTiB TPUKYTHUKA OOPiBHIOE 72° 3HAUIITH CyMy IBOX
iHIMUX KYTiB TPUKYTHHUKA.
A. 98° B. 108° B. 118° I'. 3HaiiT HEMOKJINBO
5. 3oBHiNHIT KyT ©Opu BepHIMHI pPiBHOOEAPEHOTO TPUKYTHHUKA
mopiBHIoe 140°. 3HAHIITH KYT HPU OCHOBI IIHOTO TPUKYTHUKA.
A. 40° B. 50° B. 60° I. 70°
6. JIBi cTOpOHM TPUKYTHUKA MOPiBHIOIOTH 2,7 cM i 4,2 cm. fAKomy

nizomy uucay caHtumerpiB HE moike mopiBHIOBAaTH TpeTA CTO-
POHA TPUKYTHUKA?

A.2cm B. 4 cm B. 6 cm I.8 cm
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O

i3| 7. OouH 3 TOCTPUX KYTiB NPAMOKYTHOrOo TpuUKyTHHKa Ha 30°
MEHIIINI Bif iHIIOro, a rimoTeHysa TPUKYTHHKA JOPiBHIOE 8 cM.
SHaAMOITL MEHIIINH 3 Moro KaTeTis.

A. 2 cm B. 4 cm B. 5 cm I. 6 cm

8. V TpukyTHHKY aBa KyTu AopiBHOOTE 60° i 50° 3HaHAITHE KyT
Mi)X OPAMUMH, III0 MiCTATHL OiCEKTPUCH ITUX KYTiB.
A. 125° B. 115° B. 65° I. 55°

9. Ilepumerp TpuxkyTHuHKa mopiBHIOE 16 cm. fAxoio HE moike OyTu
JOB)KMHA OAHiel 3 #ioro cropin?
A. 8 cm B. 7,5 cm B. 7T cm I. 2 cm

i4 10. BicexTpuca KyTa IIpu OCHOBI pPiBHOOEZPEHOr0 TPHUKYTHHKA
JOPiBHIOE OCHOBi IILOIO TPUKYTHHKA. SHAWIITL KYT HOPU OCHOBI
IILOTO0 TPUKYTHUKA.

A. 60° B. 72° B. 84° I. 96°

11. 30BHIIIHI KyTU TPUKYTHUKA BigJHOCATHCA AK 3 : O : 7. 3HAHIITH
MEHNIINU 3 BHYTPIMIHIX KYTiB TPUKYTHUKA.

A. 12° B. 24° B. 60° I'. Iamia BigmoBigh

12. V nOpAMOKYTHOMY TPUKYTHUKY OAUH 3 KyTiB AopiBHIOE 60°,
a cyMa MEHIIIOrO KaTeTa i MemiaHW, IPOBEAEHOI OO0 TilloTeHY3W,
nmopiBHIOE 10 cM. 3HAUAITH rimOTEeHY3y TPUKYTHHUKA.

A. 6 cm B. 8 cm B. 10 cm I. 15 cm

Y 3a60anni 13 nompibHo 6cmano8umu 8i0nogioHicmov mixc iHpOp-
MAUi€n, NO3HAYEHO yuppamu ma 0YyKeamu.

@ 13. YV OpAMOKYTHOMY TPUKYTHUKY OAWH 3 TOCTPUX KYTiB
mopiBHIOE 40° VYcraHOBiTH BimmoBimHicTh Mixk Kyramu (1-3) Ta
ixmimu rpagycHEuMu mipamu (A-T).

Kymu I'padychi mipu
1. Ky, mo yTBOpIOE BUCOTA TPUKYTHUKA,
IpoBedeHa OO0 TilOTeHy3Hu, 3 OiJabIIuM A. 45°
KaTeToM. .
2. Menmmuii 3 KyTiB, III0 YTBOPIOE Oicek- B. 30
TpHCca MPAMOT0 KyTa 3 TillOTeHY30I0. B. 65°
3. Kyt mix nmpamMuMmu, 110 MicTaTh Oicek-
TPUCU MPAMOT'O i MEHIIOTO0 TI'OCTPOTO I 85°

KyTa TPUKYTHUKA.
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3ABAAHHS AAS MEPEBIPKMU 3HAHb AO § 38—41

O

@ 1. 3HaligiTh TpeTiili KyT TPUKYTHUKA, AKIIO ABa 3 HOro KYTiB
mopiBHIOIOTE 30° i 80°.

2. Haxpeciaits A PLK Ta iioro 30BHIIIIHi# KyT IIpu BepIiuHi P.

3. 3a AKuMu ejieMeHTaMH PiBHiI Mixk coboio B E
MIPAMOKYTHI TPUKYTHUKHU, 300paskeHi Ha
MaJoHKY 1? 3anuiniTe BiamoBigHi pis-
HOCTi.

50° 50°

(2] 4. Kyt mpu ocHOBi piBHOGEAPEHOTO TpH- S 3%

KyTHHUKa OopiBHIOE 71°. 3HAWIiTL KyT
IIPA BEPIINHi IIbOI0 TPUKYTHUKA. Mauxn. 1

5. Ha mamamoaKy 2 BP — Bucora TpukytHuka ABC, L ABP = 32°
Z PBC = 67°. 3uaiinite Kytu TpukyTHuka ABC.

B

167
32

A P C
Maui. 2

6. JIBi cTOpOHM TPUKYTHUKA OOPiBHIOOTH 5,2 c¢cM i 6,3 cm. AKomy
HaHOiIBIIIOMY IIiJIOMY UHCJY CAHTHMETPIB MOJKe JOPiBHIOBATHU
TpeTs: cTopoHa?

@ 7. OquH 3 KyTiB TPUKYTHUKA BABiUi MEHIIIWHA Big Apyroro i Ha
16° 6inmpimii 3a TpeTriii. SHAHAITL KYTH TPUKYTHUKA.

8. OpmuH i3 30BHIINIHIX KYTiB TPUKYTHHKA JopiBHIOE 112° 3HAKAIITL BHY-
TPiIlTHI KyTH, He CYMisKHi 3 HUM, AKIIO BOHU BiTHOCATHCA AK 3 : O.

E 9. V mpamoxkytuomy TpukyTHUKYy BCD / C = 90°, BM — 6icek-
Tpuca TpukyTHUKa, / CBD = 60°. 3naiigite noB:xxkuHy Karera CD,
akmnio CM = 8 cwm.

Jlodamxkoéi énpasu

10. 3oBHIiIIHI KyTH TPUKYTHUKA BigHOCcATbCA AK 4 : 5 : 6. 3HAUIITH
BiTHOIIEHHSA BHYTPIMIHIX KYTiB TPUKYTHUKA.

11. Yu icHye TPHUKYTHHUK 3 IIepUMETPOM 23 CM, OJHA CTOPOHA SKOTO
Ha 3 cM OiJbIlia 3a APYTy i HA 5 cM MeHIIIa BiJl TpeTboi?




TEMA 8

BMPABU ANAd MOBTOPEHHA TEMU 8

Tlo § 38
{Z] 1. Bmaiigirs xyr C TpuxyTHUKa ABC, AKIIO:
1) /A =65°% £ B = 29% 2) /A =37 /B =116°

(2] 2. Ha mamonky 1 CK — GicexrTpuca piBHOGEIPEHOr0 TPUKYTHHKA
ABC 3 ocuoBoo CB. 3HalifiTh:

1) /A, akmo £ KCB = 32° 2) / ACK, akio /£ A = 56°.
A
K
C B
Maix. 1 Mau. 2

3. Busmaute Bujg TpukytHuka ABC 3a cropoHaMu, AKINo £ A = 76°,
Z B = 28°.

4. 3a MaJIOHKOM 2 3HAWIITL I'paAyCcHY Mipy KyTa X.

@ 5. OnuH 3 KyTiB TpUKyTHHUKA AopiBHIOE 60° a maBa iHmIMX BigHO-
cAThCA AK 2 : 3. S3HAUIITH IIi KyTH.

6. 3HaigiTH KyT MiK ABOMAa IPAMUMU, IO MiCTATL MeaiaHU PiBHO-
CTOPOHHLOT'O TPUKYTHHKA.

E 7. BiceKkTpuca ogHOro 3 KyTiB TPUKYTHHKA YTBOPIOE 3 BHCOTOIO,
IpoBeAeHOI0 3 Tiel caMol BepIIMHH, KyT 16°, a MeHIIHNIH 3 ABOX
iHIMUX KyTiB TpuUKyTHUKaA mAopiBHIOE 50° 3HAWAITHL HEBimomi
KYTH TPUKYTHUKA.

8. 3maigiTe rpaaycHy Mipy KyTa TPUKYTHHKA, AKIIO BiH:
. 1 . . . .
1) mopiBHIOE = Bil cyMu rpagyCHUX Mip ABOX iHIINX KYTiB;

2) Ha 40° MeHIIU Bif cyMH ABOX iHINIUX KYTiB.
9. YV piBuobempenomy TpuKyTHUKY ABC 3 ocHoBoio AB mIpoBeneHO
OicekTpucy AK. 3HANIITh:
1) £ B, axmo £ AKB = 60°;
2) /C, axmo £ AKC = 111°.

o § 39
@ 10. Hakpecaitb A MNK Ta 110 OZHOMY B30BHIiIITHBOMY KYTY IIPU
KOXKHill BepIINHI IILOTO TPUKYTHUKA.
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o

@ 11. 3oBHiMIHINT KyT IIPpM OCHOBI pPiBHOOEIPEHOTO TPUKYTHHUKA
JopiBHIoe 150° 3HaigiTh BHYTPINIHI KYTH TPUKYTHUKA.

12. Onguu 3 KyTiB TpuKyTHuUKa nopiBHioe 80°. Um MoKe 30BHIiIIHIii
KYT TPUKYTHHUKA, HE CYMiKHUI 3 HUM, JOPiBHIOBATH:
1) 102° 2) 80° 3) 75°7

i3| 13. 3oBHiMIHI KyTHM HOpum [ABOX BepIIMHAX TPUKYTHUKA OOPiB-
HI0I0TH 115° i 137°. 3HalmiTh rpaAycHy Mipy 30BHIIIIHBOT'O KyTa
IIPU TPEeTiil BEpIIUHi.

14. Oy 3 KyTiB TPUKYTHUKA [OOPiBHIOE IIOJIOBMHI 30BHIIIIHLOTO
KyTa, He cyMiskHOro 3 HUM. [loBeniTh, 1110 TPUKYTHUK — piBHOOE-
peHui.

15. JIBa BHYTPilIHIX KyTH TPUKYTHUKA BigHOCATHCA AK 2 : 3, a 30B-
HIITHIZ KyT TpeThoro Kyrta mopiBHIOE 140°. 3HAWAITHP KyTH TPU-
KYTHUKA.

i4 16. Cyma BHYTpPiIIHIX KyTiB piBHOOEAPEHOI0 TPUKYTHHKA Pa30M
3 OJHUM i3 30BHIIIHiIX KyTiB mopiBuioe 260°. 3HaAlAiTh rpagycHi
Mipy BHYTPINIHIX KYTiB TPUKYTHUKA.

17. JloBexniTh, IO He iCHy€ TPUKYTHUKA, y AKOMY S30BHIIIHI KyTH
IPpU KOXKHIiN 3 BepmiuH Oinbimi 3a 120°,

i-x- 18. BHyTpimHi#I KyT TPUKYTHUKA OOPiBHIOE Pi3HUIIL 30BHIIIHiX
KyTiB, He CyMiskHUX 3 HUM. [loBeAiTh, 1[0 TPUKYTHUK — IIPAMO-
KYTHUH.

o § 40

@ 19. Vraxirs ymMoBH, 3 SIKUX BUILJIMBAE PiBHICTH IBOX IIPSAMO-
KYTHUX TPUKYTHUKiB:
1) xaTeT OAHOrO TPUKYTHUKA JOPiBHIOE KATeTy APYToro TPUKYT-
HUKA;
2) KareT i TpUJIETVINH 0 HHOTO TOCTPUM KYT OTHOTO TPUKYTHUKA
JIOPiBHIOE KATeTy i MPUJIETJIOMY O HBOT'O TOCTPOMY KYTY APYTOrO
TPUKYTHUKA;
3) 1Ba rocTpMX KYTH OOHOIO TPUKYTHUKA [IOPiBHIOIOTH [IBOM
TOCTPUM KyTaM JIPYyTroro;
4) Karer i rimoreHysa OJHOrO TPUKYTHUKA IOPiBHIOIOTH KaTETy
1 rinoTeny3i Apyroro.

@ 20. V npamokyTHOMY TpukyTHUKY MKP / K = 60° (mana. 3).
SHAUIITD:
1) / M; 2) PK, axmo MK = 24 cwm;
3) MK, akio PK = 30 mm.
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21.

O
M B
) /O\ )
» \O/
P K p
Mau. 3 Maui. 4

Ha mamonky 4 £/ B = £ P = 90° CA — Gicekrpuca Kyta C. Ilose-
oite, mo A ABC = A APC.

E 22. 3HaAUAITh TOCTPL KYTH NIPAMOKYTHOIO TPUKYTHUKA, SIKIIO

23.

24.

25.

ixHi rpagycui Mipu BigHOCATBCA AK 7 : 3.

3 BEPIIMHU IIPAMOr0 KyTa HPAMOKYTHOTO TPUKYTHHKA IIPOBE-
JIeHo OiceKTpucy i BHCOTY, KyT Mixk axuMmu 15°. 3HaigiTh rocrpi
KYTU TPUKYTHUKA.

Y npamoxkyTHOMY TpuKyTHUKY ABC AC = BC. 3HalIiTh SOBXKUHY
rinmoTeHysu, SKIIO BHCOTA, IIPOBeJeHa 0 Hel, TOPiBHIOE 5 CM.

SHAUIITh KYyT MidK OiceKTpucaMu rocTpuxX KYTiB IPSAIMOKYTHOI'O
TPUKYTHUKA.

(4] 26. Y npaMOKyTHOMY TPHKYTHHKY KareT 24 CM 3aBIOBIKKHU IIDH-

27.

28.

asarae po Kyta 30° 3HaimiTe GiCeKTpHUCY APYroro roCTporo Kyra
TPUKYTHUKA.

Kyt npu BepiiuHi piBHOOeApeHOro TPUKYTHUMKA gopiBHioe 120°,
a BHCOTAa, IPOBeJieHa 10 0iYHOI CTOPOHMU, — @ CM. SHANIITh OCHOBY
TPUKYTHUKA.

Megiana, mpoBefeHa 0 TiIIOTEHY3W NPSIMOKYTHOT'O TPUKYTHHKA,

nopiBHIOE 10 cM i minuTh mpAMuil KyT y Bigmomrenui 1 : 2. 3Haii-
IiTh TiDOTEeHY3y Ta MEHNIINU KaTeT TPUKYTHHUKA.

E 29. loBeniTh, 110 B HEPiBHOOEAPEHOMY MIPAMOKYTHOMY TPHU-

KYTHUKY OiceKTpuca IIPAMOTO0 KyTa iJIUTh KYT Mi’K BHCOTOIO
i MemiaHO0, IPOBEAEHNMH 3 Ti€el caMoOl BepIIIMHMN, HABIILJI.

o § 41

@ 30. [IBi cTOpOHU TPUKYTHHUKA JOPiBHIOITL 5 cM i 8 cm. Uu Moke
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TPEeTA CTOPOHA TPUKYTHUKA JAOPiBHIOBATU:

1) 2 cm; 2) 3 cm;
3) 6 cm; 4) 10 cwm;
5) 13 cwm; 6) 15 cm?
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@ 31. JIBi cTOopoHM TPUKYTHHKA JIOPiBHIOIOTH 5,2 cm i 8,7 cMm.
Aromy HaMeHIIOMY I[iJIOMY YMCJIY CAHTHMETPiB MOJKe HOpPiB-
HIOBAaTU TPETsS CTOPOHA i AKOMY HabiIbIIIOMY?

@ 32. Ha croponax AB i AC tpukytHuka ABC mosHaueHo Touku D
i E, mpuuomy Touka D — cepemuna AB, AE = 6 cm, DE = 4 cwm.
Yu moxke mnoB:kKmHA cTopoHU AB nopiBHioBatu 21 cm?

33. 3HANIITL CTOPOHY PiBHOOEAPEHOro TPUKYTHHUKA, AKIINO ABL iHImi
CTOPOHU IOPiBHIOIOTh:
)4 cmi 7 cwm; 2)5cmi 2 cm; 3) 12 cm i 6 cwm.

E 34. Ilepumerp piBHOOEAPEHOTrO0 TPUKYTHUKA OOpiBHIOE 51 cM,
a IBi MOro CTOPOHU BimHOCATHLCA AK 3 : (. 3HAULITH CTOPOHU
TPUKYTHUKA.

TonobHe 6 memi &

TEOPEMA TPO CYMY KYTIB TPUKYTHUKA
Cyma kyTiB TpuKyTHUKA nopiBHIOE 180°.

3OBHIWHIA KYT TPUKYTHUKA
v/ 30BHIIIHIM KYT TPHUKYTHMKaA — KYT, CYMIKHHI 3 KYTOM IILOT'O
TPUKYTHUKA.

BJTIACTUBICTb 30BHIWHBLOIO KYTA TPUKYTHUKA
SO0BHIIIHINI KYT TPMKYTHHMKA TOPiBHIOE CyMi IBOX BHYTPIilIHiX
KYTiB, He CYMisKHMX 3 HHUM.

crsBIAHOWEHHA MIXX CTOPOHAMN
| KYTAMU TPUKYTHUKA

Y TPUKYTHUKY:
1) mpoTu GiJBIIOI CTOPOHM JIEMKUTH OLIBIIHUIN KYT;
2) TpoTu OGiJIBIIIOTO KyTa JIEKUTH 0iJIbITIa CTOPOHA.

NMPAMOKYTHUN TPUKYTHUK
v" CTOpOHA MPAMOKYTHOI'O TPUKYTHHMKA, KA JEKUTL IIPOTHU IIPHA-
MOr'0o KyTa, — 2inomeny3a, a Bl iHIIII CTOPOHU — Kamemu.
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BJITACTUBOCTI MPAMOKYTHUNX TPUKYTHWUKIB

1. Cyma roctpux KyTiB IPAMOKYTHOTO TPUKYTHUKA IOPiB-
Hioe 90°.

2. T'imoTenysa MpAMOKYTHOrO TPUKYTHUKA OiJIbIla 3a OyAb-AKUI
3 11Ooro KareTiB.

3. Karer mpAMOKYTHOrO TPUKYTHHKA, IO JIEKUTH IPOTH KyTa
30°, mopiBHIOE MOJIOBMHI T'ilIOTEHY3MH.

4. SKIo KaTeT IPAMOKYTHOTO TPUKYTHUWKA IOPiBHIOE MOJIOBUHI
rimoTeHysu, TO KyT, IO JIEKUTL IPOTU IILOr0 KaTeTa, AopiBuioe 30°.

5. V ODpaMOKyTHOMY TPUKYTHUKY MeAiaHa, IIPOBeJeHa OO0 Tillo-
TeHYy3U, JOPiBHIOE IIOJOBUHI IinmoTeHy3U.

O3HAKWU PIBHOCTI MPAMOKYTHUX TPUKYTHWKIB

v AKII0 KaTeTH OJHOrO IPAMOKYTHOTO TPUKYTHHKA BiIo-
BiTHO JOPiBHIOIOTH KaTeTaM iHIIIOr0, TO TaKi TPUKYTHUKU PiBHI
Mix co0010.

v §fIKImo xareTr i HmpMJIENVIMII IO HBOIO T'OCTPUI KYT OZHOIO IIPSIMO-
KYTHOI'O TPUKYTHMKA BiJAIOBiTHO JOPiBHIOIOTHL KaTETy i IIPUJIEIJIO-
MY [0 HBOT'O KYTY iHIIIOrO, TO TaKi TPUKYTHUKHU PiBHI MiK c0o0O¥0.

v SIK110 rimoTeHysa i TOCTPHUl KYT OAHOrO IPAMOKYTHOI'O TPUKYT-
HUKa BiAIOBiTHO MOPiBHIOIOTH TiIIOTEeHY3i I rocTpoMy KyTy iH-
IIIOT'0, TO TaKi TPMKYTHUKHU PiBHI MiK co0oro.

v SKIo KareT i MPOTHJIEKHHUN HMOMY KYT OZHOTO IPAMOKYTHOI'O
TPUKYTHUKA BiIOBIiTHO TOPiBHIOIOTH KaTeTy i NPOTUJIEKHOMY
WOMY KYTy iHIIIOTO, TO TaKi TPUKYTHUKU PiBHiI MiK co6oro.

v  fxmo karer i rimoreHysa OZHOIO HPAMOKYTHOI'O TPUKYTHHKA
JIOPiBHIOIOTH BiJAIIOBiZHO KaTeTy i rimoreHysi iHIIOro, To Taki
TPUKYTHUKU PiBHI MiK co6oro.

HEPIBHICTb TPUKYTHWKA
Koxxua cToporHa TpUKYTHHKA MEHIIIA Bil CYMM OBOX iHIIINX IHOTO
CTOpiH.
Koxua 3i cTopim TpuKyTHHKA OiJbIlla 3a PisHMHIIIO ABOX iHIIINX
MOro CTOpiH.
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OYHKLUIT
Y UbOMY PO3AIAI BU:

O 03HaromMmuTecs 3 NOHATTAMU PYHKUIT Ta 1T rpadika, NiHikHOT
PYHKLT;
O pizHaeTecs Npo cnocobu 3agaHHA PyHKLIN;

O HaB4YUTeCH 3HAXoAUTM 0b6nacTb BU3Ha4YeHHs Ta obnacTb 3Ha-
YeHb gesdkmx yHKuin, ByaysaTtn rpadik NiHINHOT YHKLT.

— T —~ o — ~

— ~— _— — — - —

— —— ~— —

§ 42. PyHkuis. O6nacTb BUSHAUEHHS Ta 0651acTb
3HaueHb ¢pyHKuUii. Cnocobu 3apaHHa YHKLINA.
®yHKuUioHaNbHA 3a/1@XKHICTb Mi)XX Be/IMUMHAMMU
K MaTeMaTUYHa MOoAe/ib peasibHUX NpoLeciB

MoHaTtTa PyHKUIT

Y KUTTI MM 4YacTO CTUKAEMOCHA i3 3aJIEXKHOCTAMU Mi’K DIBHUMU
BennunHaMu. HampuiJiaan, ImepuMeTp KBajpaTa 3aJIeKUTh Bix I0B-
JKUHK HOro CTOPOHM, IILJIOIIa HNPAMOKYTHHMKA — Big Horo BUMIpIB,
Maca IIMaTKa Kpeiau — Bif #oro ob’emy, BiAcTaHb, AKY HOJIA€ PyXO-
Muii 00’€KT, — BiJ 11Oro IIBUAKOCTI Ta 4acy PyXy TOIIO.

PosrisimeMo mpukJIamu 3aJexcHocmeil mix 080Ma 8eJUYUHAMU.

m Hexaii cropona KBagpaTa AOPiBHIOE 4 CM, a HOro Iie-
¢ pumerp — P cm. [I1g KOYKHOrO 3HAUYEHHA 3MIiHHOL @ MOKHA 3HAUTHU
L]

. BipmoBimHe 3HaueHHA 3Mimuol P. Hanpukian,
AKIo a = 5, To P =4 - 5 = 20;
AKImo a =8, To P =4 - 8 = 32;
Axkmo a = 1,2, o P =4 - 1,2 = 4,8.

Omxe, mepuMeTp KBaJpaTa 3aJIe’KUTh BilJl TOBXKHUHU 1IOT0 CTOPOHU.
MareMaTHuHy MOJeJb Iliel 3aJIeKHOCTI MOMKHA 3aIHCaTHA Y BUIVIAIL
dopmynau P = 4a.

OCKiJIBKE KOMKHOMY 3HAUEHHIO JOBYKMHU CTOPOHM KBajpara Bif-
IIOBijlae IIeBHe 3HAUEHHs IOro mepuMeTpa, TO KayKyTh, II[0 MAEMO 8i0-
nogioHicmv MiK TOBXKHHOIO CTOPOHHM KBajapaTa i HOro mepmMeTpoM
(a60o 3anexcnicmov mine 3miHHumu a i P). Ilpy mbomMy BBaKaioTh, IO
3HAUEeHHIO a = D 8idnosidac 3uayenna P = 20, abo 3umauvenna P = 20
€ 8i0nogi0HuM 3HAYEHHIO a = 5.
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O

3MiHHY @, 3HAuUeHHs AKOI BHUOMPAIOTHL [JOBiJIbHO, HA3WBAIOTh
He3anexrHor 3MIiHHOI0, a 3MiHHY P, KOJKHe 3HaUueHHS SIKOI 3aJeKUTh
BiJi BUOpPAHOT0O 3HAUEHHS A, — 3AJLEHHOI 3MIHHOIO.

m Hexaii aBTOMOOLIL PyXa€ThCA 31 CTAIOK0 IIBHAKICTIO
* 80 km/rox. Bimcraub, sKy BiH IpU IIbOMY IOJ0JIAE, 3AJEKUTH Bif
yacy #oro pyxy.
Ilosmaunmo yac pyxy aBTOoMOOiia (y rommHax) uepes ¢, a BimcTaHb,
AKY BiH mogosaB (y Kijomerpax), — uepe3 8. JJid KOMKHOTO 3HAYEHHSA
3MiHHOI ¢ (¢ 2 0) Mo:kHA 3HAUTHU BiANOBinHe 3HaueHHS S. Hampukian,
akmo t = 1,5, To s =80 - 1,56 = 120;
arKmo t = 3, To s = 80 - 3 = 240;
akmo t = 4,5, To s = 80 - 4,5 = 360.

3ajexkHicTh 3MiHHOI S Big 3mimHOI f MOMKHa 3agaTu (POPMYJIOIO
s = 80¢, e t — HezaJleKHA 3MiHHA, a S — 3aJeKHA 3MiHHA.

Y wmaremarulli 3a3Buuail He3aJIeXKHY 3MiHHY II03HAYAIOTh OYK-
BOIO X, a 3aJIeKHY 3MiHHY — OYKBOIO y. ¥ IpHUKJaAax, AKi Mu pos-
TVISHYJIY, KOXKHOMY 3HAUEHHIO He3aJIeXKHOI 3MiHHOI BimoBimae Juule
00He 3HAYeHHs 3aJIeKHOI 3MiHHOI.

Axmo KoXHOMY 3HAYEHHI0 He3ajJeiHol 3MimHOL Bigmosimae
€IMHE 3HAYEHHS 3aJIe’KHOI 3MiHHOI, TO TaKy 3ajIeKHiCTL Ha3Hu-
BalOTh (PYHKUIOHANBHOIO 3anedxcHicmio, abo ¢pynruiero.

HeszanesxHy 3MiHHY Ille Ha3UBalOTh AP2YMEHMOM, a IIPO 3aJIEKHY
3MIHHY KaXyTbh, III0 BOHA € (YHKUYL€ BiJ ILHOIO apryMeHTY.
V¥ sragaHuUX BUIlle IPUKJIaJax — HepuMeTp KBaapara P € (yHKIIi€r0
BiJl TOBKWHU HIOTO CTOPOHU a4, a BificTaHb S, IKY MOMO0JIaB aBTOMOOiIb
3i crajioo IMBHUAKiCTIO, € (PYHKIIiEI0 Bim dacy pyxy t. S3HaueHHs 3a-
JIE’KHOI 3MIHHOI Ha3UBAIOTh 3HAYEHHAM (QPYHKUYIL.

O6nacTb BU3HaAUYEHHS Ta 0671acTb 3HaYeHb PYHKLIT

¥Yci 3pavyeHHdA, AKMX Ha0ysa€e He3aJekHa 3MiHHA (aprymenr),
YTBOPIOIOTH 061acmb 8U3HAYEHHA QPYHKYIL.
¥Yci 3HaueHHs, AKMX HaOyBae 3ajexxHa 3minHA (pyHKUis), yTBO-

PIOIOTH obracmbv 3HaveRd PYHKUYIL.

Hanpuxaan, obyacTio BusHaueHHA (QPYHKILI y nmpuraani 1 € Bci
momaTHi uuciaa a, Tooro a > 0.
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O
O6JiacTio BU3HaUeHHA (PyHKII y npukaani 2 € Bci HeBig'eMHi umc-
Ja t, tooto t = 0.
O6JsiacTh 3HaueHb (PYHKINI y mpukaani 1 ckiaamaeTbea 3 ycix mo-
maTHuUX yuces P, a ob0sacTh 3HaueHb (PYHKIIIl y mpukgami 2 — 3 ycix
HeBix’eMHUX yuceJsa S, TooTo s = 0.

. 3 .
(IEEED ©yuxnio sagaso bopmyrono y = -l 3HaNTH:
x [—

.
. 1) obacTs Bu3HaueHHA PYHKILIT;
2) sHaueHHA (YHKIiI, AKe BiAIOBiZaec 3HaUYEHHIO apryMeHTY, IO
mopiBHIOE —2; 6; 10;
3) sBHAaUeHHA apryMeHTy, 3a SKOro 3HaueHHA (QYHKIiI mopiBHIOE
-1.
Posg’szannsa. 1) O6ynactio BusHaueHHs (PyHKIII € Bci Taki 3HaueH-

HA X, OJIA SIKUX OpPio Mae 3MicT. SHAMEHHUK JIpo0y TOPiBHIOE

HyJaio aad x = 2. Omxe, objgacTio BusHaueHHs (GpYHKIII € Bci umcia,
Kpim uwmcisa 2. JlomoBUMCs, M0 B TaKWX BUIIQJAKAX MOXKHA 3aMIUCY-
BaTU: «X # 2», MAOuUM Ha yBasi, IO BCi 3HaueHHA, KpiM umcja 2,

YTBOPIOIOTH 00J1aCTh BU3HAUEHHS (DYHKITii.
8 8
2) koo x = -2, TO y=ﬂ=—4=—2; AKII0O x = 6, TO

8
=——=2; armo x =10, oy = — =
Y"6-2 o Y= 10-2

3) Il1o6 3HaMiTu X, Aaa AKoro y = —1, moTpibHO y hopmyny DyHKITiT
damicTb y miacraButu umcao —1. Tomi marumemo piBHAHHS:

1=

, KOpeHeM SKOro € umcjo —6.

Omxe, sHaueHHA Yy = — 1 dyHKIia HAOyBae aja x = —6.

Cnoco6u 3apaHHA PyHKLT

3agaBati (PYHKIIiIO MOKHA Pi3HUMHM ciocobaMu. Y IpuKJIagax,
K1 MU pOSIMIIAHYIU, QYHKUIL 3a0ano ¢opmyramu: P = 4a; s = 80t;

y= . Tarkuii cmoci6 3aganHa QYHKIIII € JOoCUTh 3pyUYHUM, 00 Jae

x p—
3MOI'y IJA MOBLJIBHOTO 3HAUEHHS apryMeHTy 3HaXOAWTH BiAIIOBimHe
oMy 3HaUYeHHA (PpyHKI[iI, Ta KOMOAKTHUM, OCKiJIbKYN B OiJIBIIIOCTi BH-
najakiB popmysa Mae KOpPOTKUI 3ammuc.

TpanaamoTbesa i PyHKINI, AKi IJOd pisHMX 3HAUEHL apryMeHTy 3a-
IaloThcda pisHuMU QopmyaamMu. Po3rigHeMo TaKy GYHKILiO, i1 3ammc
Ta AK 3 Hel0 IIPaIlIOBaTH.
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IV UGELY:S Hexaili jano GyHKILIO Y =

Ileit samuc osHauae, IO AJsA 3HAUEHb apryMeHTy X TaKHuX, IO
x < —2, 3HaueHHA (GYHKI[] 00UMCIIO0OTH 3a opmysow y = 2x — 7,
a IJis 3HaueHb apryMeHTy X TaKuX, I10 X > —2, — 3a (POPMYJIOIO
y=x2+1.
Hampuxknag, axmo x=-3, oy =2+ (-3) — 7 =-13;

AKIO X = 2, Toy =2+ (-2) — 7=-11;

armo x =0, Toy =02+ 1=1;

AKIo X = 5, Toy = 52 + 1 = 26.

2x — 7, arimo x < -2;

xZ + 1, akimo x > —2.

3agzaBatu (QYHKI[II0O MOXKHA 1 mabauyerw. Tarkuii cmocié 3amaHHS
¢yHKIII HasuBaoTs mabauyHum. Po3rigHeMo Moro Ha OPUKJIALL.

W IMToroguaM, MOYMHAIOYM 3 BOCHMOIL 1 0 TPUHAAIATOIL,
° BUMipioBaJiu aTMOC()ePHUUN TUCK i OTPUMaHi 3HaYeHHS 3allUCyBaJIu

B TAOJIMUIIO:

Yac ¢, rox 8 9 10 11 12 13
ArMmochepHU TUCK P, 753 754 756 754 753 752
MM PT. CT.

Tabuia 3amae BiAMOBIAHICTL MiXK YacoM BUMIipIOBaHHS f i aTMoO-
chepHuM TuCcKOM p. Ila BigmoBigHICTL € PyHKITiEI0, 60 KOXKHOMY 3Ha-
YeHHIO 3MiHHOI ¢ BiJAIIOBiflae e€quHe 3HAUeHHA 3MIHHOI p. Y mIbOMY
IpUKJIaAi ¢ € He3aseKHOI0 3MiHHOIO, a p — 3aJiesKHOI0 3MiHHOMI. O0-
JacTh BU3HaUeHHA GPYHKII cKaamaeThea i3 uuces 8; 9; 10; 11; 12; 13
(mepmmmit pagok Tabauii), a obJlacTh 3HaUeHb — i3 uwmcen 752; 753;
754; 756 (mpyruii psaaok TabJIuIIi).

Tabnuuuuii crocid 3amgaHHA (QYHKINI 3pyUYHHII THM, IO AJIsS 3HA-
XOIKeHHs 3HaueHb (PpYHKIII He moTpiOHO Hiuoro obumcaioBatu. He-
3PYYHUM € Te, III0 TAOJuIlSd 3a3BUUAl 3aiiMae 0araTo MicIlsg I MOKe
He MICTHUTH caMe TOro 3HAUeHHS apryMeHTy, sgKe Hac I[iKaBUTh, Ha-
OpUKJIAL, AKIIO HOro HeMae B IIEPIIOMY PAAKY TabJauIli. 30KpeMma,
y IPUKJALi 5 HEeMOKJIMBO 3HAWTH 3HAUEeHHS (PYHKIIiI, I1I0 Bigmosimae
3HAUEHHIO apryMeHTy, HallpukJan, 8,5 abo 14.

3azaBaTy (PyHKIIiI0O MOKHA TAKOXK BUCJOBJIEHHAM. Takwuii cmocid
3amaHHA (PYHKI[II HA3WBAIOTL ONUCOBUM, ab0O CLOBECHUM.

JLGEERS KoskHOMY HATypaJbHOMY YHCJIY MOCTaBUMO Yy Bifmo-
* BigHicTh KBajpaT 1boro umciaa. Omep:KkumMo (PpyHKIIiI0, 00JIaCTh BU-

3HAUEHHS AKOI CKJAJa€eThCsA 3 yCiX HATypaJbHUX YMCeJ, a 00JacTh
3HaUYeHb — 3 KBaJApAaTiB I[UX UHUCEJI.
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®dyHKUioHaNbHa 3anexHicTb
SIK MaTeMaTUyHa MoAesib peasibHUX NpoLeciB

Mu B:Ke posradmanm 3aJadi TPaKTUYHOTO 3MICTy, MaTeMaTUYHU-
MH MOJEJAMHU AKUX € PiBHAHHSI. MoaeJasaMu peaJbHUX IIPOIECIB MO-
JKYTh OyTH i QyHKITIOHAIBHI 3aJI€3KHOCTI.

dyHKIIOHAIBLHI 3aJI€}KHOCTI, AKi MU PO3IMVIAHYIN Y NPUKJIagax 2
i 5, € MaTeMaTUYHUMU MOJEJAMUN peajibHUX IIPOIECiB: MOAeJb PyXYy
aBTOMOOiJIA 31 cTaJIoI0 MIBUAKICTIO, MOIeJ b BUMipIOBaHHSA aTmocdep-
HOT'O TUCKY IIPOTATOM JIE€SIKOT'O Yacy.

Hapganai mig uac BUBYEHHsS MaTeMaTHUKN MU OyJZeMO HEOJHOPa30BO
3BepTaTuCs A0 MaTEeMaTUYHUX MOJeJIell peaJbHUX IPOIIeCciB.

DYHKUIA — ogHEe 3 HaMBaXXNUBILLMX MOHATL cy4ac-
@W HOI MaTeMaTuKu.

3anexHOoCTi MK Pi3HAMWU BenNMYMHaMK LiiKaBUn
e AaBHix MatemaTukiB. 3okpema, y BaBunoHi Oyno cknageHo Tabnwmui
KBagpariB i KybiB umcen, Tabnuui cym i JOOYTKIB ABOX Yn-
cen, y lpeuil — 3HargeHoO CNiBBIQHOLIEHHA MiXK ernemeH-
Tamu kona. Y npausx . HetotoHa, P. dekapta, I. JIenGHi-
ua, . ®epma posrnsgganoca 6arato yHKUIOHANBHUX
3anexHocTen, MoB’A3aHUX 3 FeOMETPIED Ta i3nKoLo.
Tak, ppaHuy3bki matematukm Mep Gepma (1601-1665)
Ta PeHe [ekapt (1596—1650) posrnsgann yHKUiO SK
3anexHiCTb OpanHaTK TOYKWM KpMBOI Big i abcumcn. PeHe
[ekapT BUKOPUCTOBYBAB MOHATTS 3MiHHOT BENNYMHU.

TepMmiH «pyHKUis» (Big4 naTMHCbKoro functio — BUKO-
HaHHS, 3BEpLUEHHS) AN Ha3BW 3arnexHocTen BnepLue
BBiB [OTdpin JeitbHiy (1646-1716). BiH nos'sisysas  D- Bosbraimo
dyHKLUiO 3 rpadpikamu. (1781-1848)

LLIseriuapcbki maTemaTuku Morann Beprynni (1667—
1748) i oro BugaTHUM ydeHb JleoHapa Ennep (1707-
1783) posrnggann yHKUil0 SK aHaniTM4Hui Bupas,
TOOTO BMpa3, yTBOPEHMWM i3 3MiHHUX | Yncen 3a 4ONOMO-
rOK TUX YN TUX aHaMITUYHMX onepauin (gin).

MoHATTA DYHKUIiT K 3aneXHOCTi OAHIEl 3MiHHOT Big
iHWOI BBIB 4Yecbkun MatemaTtuk bepHapa BonbuaHo,
a ysaranbHuB — HimeL bk matematuk MNetep MNyctas [i-
pixne.

HaisaraneHille cydacHe osHadeHHst yHKUii Oyno 1. T'. ipixue
3anponoHoBaHo B cepeauHi XX cT. CBin BHeCOK (1805—1859)
y CTaHOBIEHHS LbOro NOHATTSA B Ui Yacu 3pobunu mate-
matukun M. lMoHTep, |. l'enbdana, C. Cobones, I. LLUnnos..
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@ HaBegitb npuknaguM QyHKUiOHANbHOI 3anexHOCTi oAHiei 3MiHHOI Big iHLWOI, Ha-

([,‘ 3BiTb Y HUX He3anexHy 3MmiHHYy i 3anexHy. O Lo HasuBaloTb OyHKLiE, aprymen-

TOM (PYHKLUIT, 3Ha4YeHHAM yHKUii? O LLlo Ha3mBaoTb 06nacTio BU3HAYEHHs pyHKLT

i Wo — obnacTio 3Ha4eHb yHKLiT? O Aki € cnocobu 3agaHHA dyHKUiT? O Haseaite

BNacHW npuknag ¢yHkuil, 3agaHoi cdopmynot. O Hasegite BnacHuin npuknag

YHKLiOHaNbHOI 3aneXHOCTi MK BENUYMHAMW, Lo € MaTeEMaTUYHO MOAENIO pe-
anbHWX Npouecis.

¥

=

42.2.

42.3.

42.4.

42.5.

42.7.

88

Fosb ' sximo 3agaui ma buxonaime bnpabu

42.1. (Yeno.) Yu zaseXuTh HEpUMETP PiBHOCTOPOHHBLOTO TPU-
KYTHUKA BiJ MOBKHHU #Horo cropouu? Yu € mepumeTp IIHOTO
TPUKYTHUKA (PYHKI[i€I0 BiJ MOBKUHU CTOPOHU TPUKYTHHUKA?
Armo Tak, To 3amaiTe 10 PYHKIIiIO (HOPMYJIOI 3a YMOBU, IO
CTOpPOHA TPUKYTHUKA TOPiBHIOE A.

(Veno.) Ski 3 manux 3anuciB 3aa0Thb GYHKIIIO? YKaXKITL A5
HUX He3aJIe:KHY 3MiHHY (apryMeHT) i 3ajIeKHy 3MiHHY:

1) a=4b + 2; 2)4+2x=2x—-T,; 3)y=;;
4x -1

4 18:3 - 6=0; S)Yp=t—t3-2 6) 4a — 2 > 0.

Ari 3 ganmx samuciB 3aaloTb (PYHKIIIO? YKAKITL A8 HUX

He3aJIe:KHY 3MiHHY (ApryMeHT) i 3ajie:KHY 3MiHHY:

1) m = 5n2 - 2; y=x2-x+2; 3) 40 — 30 > 5;

m-1, 6)3-8=2-12.

HA4x — 1 =T — 4x; 5)d =
m2 +1
(Veno.) Ilnomry Kpyra 3HaxXoAAaTh 3a (GopMysow S = nre, ne r —
paxiyc Kpyra. Ym sagae ma ¢gopmynaa ¢yukiio? Aximo Takx,
YVKaKiTh i1 apryMeHT Ta 00J1aCTh BU3HAUECHHSI.
IImomia mpAMOKYyTHHKA 3i cTopoHaMu X ¢cM i 8 cm mopiBHioe S.
Bupagite opmysoro 3ajeskHicTs S Bim x. Uu 3amae ma gop-
Myaa GpyHKITi0?
42.6. O6’eMm Ky6a 3 pebpoM a cM mopisHIOE V cm3. Bupasits dop-
MyJI0I0 3aJekHicTh V Big a. Yu 3amae ma dopmysia QyHKITiO?
3HaHITE 3a Iicio (hopMyJIoI0 3HAUEHHS V, AKIIO0:

3
1) a=5; 2)a="T, 3)a=Z.
IlepuMmeTp IpAMOKYTHHKA 3i CTOpoHAMM X AM i 6 M JOpiBHIOE
P nm. Sanurmite dopmyny sagaesxkHocti P Big x. 1A 3sHaueHb
aprymeuTy x = 2; 4; 5; 15 3HalifiTh BIATIOBiAHI 3HAUEHHS
dysKIIil P.

O
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42.8. (Ycno.) PyuKIio 3agano Gopmysaoio y = —2x.
1) fIxa 3miHHA € He3aJIe;KHOIO, a AKa — 3aJIeKHOI0?
2) 3uaigiTe 3HaYeHHA (PYHKILI, IO BiAOOBiZAIOTh 3HAUEHHIM
aprymenty —3; 0; 8.
42.9. O6uucaiTe 3HaueHHA (GyHKILil, 3agaHoi dopmysnomo y = dx — 7,
IS 3HaUeHb apryMeHTy, 1o mopiBHIOIOTL —2; 0; 5; 10.

. . 20
42.10. 3nanigiTe 3HaUeHHA (QPYHKIIii, 3amaHoi popMysow0 y = —, OJaA
X
3HAUEeHb apryMeHTy, 1110 AopiBHIOIOTL —40; —10; 4; 5.
. 6 .
42.11. dyukmiro 3agano GopMyJaow0 y =——. ¥ Tabauili HaBeIeHO
x

sHaueHHa ii aprymeHty. IlepeHeciTh 1[0 TaOJUITI0 B 3OIINT
i samoBHIiTH 1i, OOUMCAMBIINT BiZIIOBiAHI 3HAYeHHS QYHKITiI.

x -12 -6 -5 -3 2 4 8 10
Y

42.12. dyukmio 3agano gopmyson y = 4x + 3. Y Tabauili HaBegeHO
3HaueHHA Ii aprymenty. IlepemeciTh 1110 TaGJIUII0 B 3OIIUT
i 3amoBHITSE ii, OOUMCIMBIIN BiANOBiAHI 3HAUCHHA (PYHKINII.

x -7 -5 -3 -1 2 4 6 8

Yy

42.13. Craagmite TabauIl0 3HAYeHb (QYHKIII, 3amaHol (opMyJI0I0
y = x2 — 3, mia 3HaveHb aprymenty —3; —2; —1; 0; 1; 2.

42.14. Craagite TaOAMII0 3HAYeHb QYHKINI, 3amaHol (opMyJIo0
y = 5 — x2, nna sHaveHb aprymenty —2; —1; 0; 1; 2; 3.

42.15. Iloizx, pyxatounch 3i mMIBUAKiCTIO 65 KM/rom, mojiae 3a t Top
BicTaHh S KM. 3agaiTe (GOpPMYJIOI0 3aJIeKHIiCTh S Bimg t.
OOuncaiTh 3HaueHHA (QPYHKILI, K1 BiAmoBiZarTh 3HAUEHHAM
apryMeurTy, II0 AOopiBHIOIOTH 1; 2,4; 3; 5,8.

42.16. Koxxmomy HaTypaJbHOMY 3HAUeHHIO 7 BigmoBimae BTpuui
Oinbiie 3a HbOro umcyo N. 3amaiTe (GopMyJIoOI0 3aJEKHICTH
N Big n. 3ualigiTh 3HaueHHA (PyHKIIiI, IIT0 BiAmoBiZaroTh 3HAa-
yeHHaM aprymenty 2; 7; 13; 20.

42.17. 3HaigiTh 00acTh BU3HAUCHHA (PYHKILII:

1) y=3x - 5 2)y=2"5+3;
8 7

3 y=—; 4) y= .
X x+2
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42.18. 3HaigiTes 00JIacTh BU3HAUCHHSA (HYHKITII:
)y=2x+3; 2)y:8x7_3;
6 4
8)y = Hy=—r0
x x—3

42.19. 3HaigiTy 3HaUeHHA apryMeHTY, AJA SKOTO:
1) pysK1ia y = —3x HaOyBae 3HaueHHA —6; 9; 15;
2) pysknia y = 5x — 1 nabyBae 3HaueHHa —1; 4; 14.

42.20. 3HaugiTL 3HaUeHHA apryMeHTy, OJIs SKOro:
1) dysknia y = 4x sabyBae 3HaueHHA —8; 0; 12;
2) pysKIia y = 3 — 2x HaOyBae 3HaueHHA —1; 3; 17.

42.21. dyHKIIi0 3a7aH0 TaOJINIIEIO:

X -2 -1 0 1 2
y -5 -3 1 2 7
3HANIITh:

1) sHavenHa GyHKIII naa x = —2; 0; 1;

2) 3HaUueHHA apryMeHTy, IJsA AKOro 3HaueHHA (GyHKII mopis-
HIOE —3; 2; T;

3) obsacTh BUBHAUYEHHA (PYHKITIT;

4) obsacTh 3HAUYEHb (QYHKILII.

42.22. @yHKIIiI0 3aJaHO TAaOJIUIIEIO:

x 1 2 3 4 5
y -2 0 2 5 7
SHalgiTh:

1) 3HauenHa GyHKIII n1aa 3HaueHb aprymenty 1; 3; 4;
2) 3HaueHHA apryMeHTy, AJd akoro y = 0; 5; 7;

3) obJyiacTh BuU3HAUEHHS (DYHKIIii;

4) oOsacTh 3HAUYEHb (PYHKITII.

(3] 42.23. ®ysxunio sagano HopMyIo0 Y = Zx ITepereciTs Tab6-

JIVITIO B 3OIIIMUT i 3alIOBHITH il MOPOMKHI KOMIpKI:

x -8 1,6 20,8

y -9 -2 1= | 20,7
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42.24.

42.25.

42.26.

42.27.

42.28.

42.29.

. 3 .
dyuknito 3agaHo (GOPMYJO0 Y = = x. IlepeneciTs TaOIUITIO
B 3OIIIUT i 3aIOBHITH il MOPOKHI KOMIpKM:

x -10 0 8,5

-1,2 § 13,5
y ) 5 )

3HaligiTh 00J1acTh BU3HAUEHHA (PYHKIIII, 3a7aH0l (hOPMYJIOO:

17
Hy= EEYE ; HYy=—-3;
Wy VT oy Y7 2w -3)
Tx+1 9 15 7
4)y=— H y=———"—"""-"77-; 6)y = + .
x° +x (x —1)(x +4) x—2 x+3
3HaHgITh 00/1aCTh BU3HAUECHHA PYHKILII:
13 __ 14
N M= w2’

7 14 7
6) y = +—.
)Y x+3 x-1

Hy= s 2y=

x> -4

9
V=2 M=)
ITouatkoBa Temmeparypa Boxm Oyna 20 °C. Ilig uac Harpi-
BaHHS BOHA IMOXBUJINHM IigBuiyBajyacd Ha 5 °C.

1) SagatiTe opMyJIOI0 3aJIeKHICTH TeMmmoeparypu Bogu 1 Bif
yacy t 11 HarpiBaHHA.

2) 3nannite 3HaueHHA T, 110 BiANIOBifae 3HAUEHHIO apryMeHTY
t="7; 9; 10.

3) 3uailiniTs, 3HaueHnHdA t, AKuM BigmoBimae T = 45; 60; 70.

4) 3HaigiTh 3HAUCHHSA f, 32 AKOT'0 BOJIa 3aKUIUTD.

IlepebyBaroun Ha Bigctami 10 KM Big micTa, BeJgocuUIemUCTKAa
3ymuHMUJIaAcA. A uepesd HeAKHUII Uac IIPOJOBXKUJIA PYX 3i IIBUI-
KicTio 15 KM/TOm.

1) 3agaiiTe opmysI0I0 3aJIeKHICTE BiAcTaHi S (Y KM), AKY 3a-
raJoM IojoJiajia BeJIOCUIIeANCTKAa, Bix uacy t (y ronm), AKuim
BiipaxoByeThCA MHiCJA 3YIMHKMU.

2) 3HaimiTh 3HAUEHHA S, IO BiAmoBimae 3HauenHio t = 1; 2; 5.
3) 3HalaiTy 3HaueHHA t, OJId AKoro s = 34; 55; 70.

Y Tabsuili mogaHo 3aJeKHICTh MYHKINII y Bix aprymenry x.

x -4 | -3 -2 -1 0 1 2 3 4
y -3 -2 1 -3 5 1 6 -2 -3

3HaligiTe: 1) 3HaUeHHA Y, AKIIo x = —4; —1; 0; 3;
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2) 3HaueHHA X, AKUM BignoBimae y = —3; —2; 5;

3) 3HaueHHA X, AKOMY BiJlIOBi/lae piBHe HOMY 3HAUEHHSA U;
4) obsacTb BU3HAUECHHS (DYHKIIii;

5) obJsiacTh 3HaUeHb (PYHKITII.

42.30. Y Tabauni nomaHo 3aJIeXKHICTh MPYHKIIII y BiJg apryMeHTY X.

x -8 | 6 | 4 | 2 0 2 4 6 8
y -1 2 4 2 4 7 2 -1 9

3HalzniTe: 1) 3BHaUeHHA Y, AKIO x = —8; —2; 4; 6;

2) 3HaueHHA X, AKUM BignoBimae y = —1; 4; T;

3) 3HAUEHHA X, AKOMY BiJITIOBi/la€ IPOTUJIEIKHE A0 X 3HAUEHHS V;
4) obslacTb BU3HAUEeHHA (PYHKILIT;

5) obsacTh 3HAUEHb (BYHKITII.

42.31. Cxaagite Tabaumio 3HaueHb GyHKOii y = 0,6 — 0,3x, me
-2 < x < H, 3 KPOKOM, III0 JOopiBHIOE 1. BUKOpPHCTOBYIOUM IO
TabJIMII0, VKAMXKITh:

1) smauenHa (QyHKIIil, AKe BiAIIOBiZae 3HAYEHHIO apryMeHTY,
110 JopiBHIOE 0;
2) 3HAUEeHHSA apryMeHTy, IJd SKOro 3HaueHHA (pyHKI[I mopis-

Hioe 0.
E 42.32. 3HaigiTe 3HaueHHsa QYHKILIL gaa x = —5; 0; 3, aKImo:
4x — 3, axmio x <0, 7, axkimo x < 1,
Dy= 2)y=4,
—2x, akmo x > 0; x°, axkmo x > 1.

42.33. 3HaugiTy 3HaueHHA (GYHKILL Od 3HAYeHHS apryMeHTy, dKe
mopiBHIOE —2; 0; 4, AKIIO:

Tx -2, akmo x < 0, 3, AKImo x < 2,
Dy={ %y={

2

-3x, daxmio x > 0; —x°, axmo x > 2.

42.34. 3nalifiTs HaliMeHIIe 3HaYeHHA QyHKIOII y = x2 + 2x + 5.

©O) Bnpabu gns nobmopenns

42.35. O6uuciiTe BUpas ﬁ -0,5625 — E +1 E -1,44 + 2 ﬁ .
15 24 36 25

42.36. dkuMy omHOUJEHAMM IIOTPiOHO B3aIOBHUTH KJIITMHKHU, III00
PiBHiCTH mepeTBOpHUJIaCcsa HA TOTOKHICTh:
1) 8x — 2y) (0 + O) = 9x2 — 4y?;
2) (bm + O)(bm — ) = 25m?2 — 36;
3) (7c2 — O)(O + 3p) = 49¢* — 9p?;
4) (4m + 9a2)(00 — 0O) = 81a* — 16m2?
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42.37. Cropona KBajapara Ha 4 cM OijgbIlIa 3a OSHY CTOPOHY IIps-
MOKYTHMKA i Ha 5 c¢M MeHIIa 3a APYry. SHAUIITh CTOPOHY
KBaapara, AKIO ioro mioma Ha 10 cm2 6ijgblma 3a ILIOIILY
NIPAMOKYTHHKA.

Kummeba mamemamuka

42.38. Bigomo, 1m0 60 Kr makyaaTypu 30epiraioTh OfHE AepeBo. YuHi
Ta YYeHUIll chbOoMHX KJaciB mkouam 3i0paam 300 Kr makxyia-
Typu. CKiIbKU AepeB 30eperaiu y4uHi Ta YU4eHHUIi?

@ Likabi 3aga4i — nomipkyi ogHave

42.39. Y Tphox KOpoOKax JieKaTb KYJbKHU: Yy HepIIifi — nBi 6ijoro
koanwopy (BB), y gmpyrii — #aBi uwopHoro kKoawsopy (UY),
y Tperi#t — 6isoro i yopuoro (B4Y). Ha KopoOkax € TabiuuKu
3 ganucamu: BB, Y4 i BY, aje BwmicT »XomHoI 3 KOpoOOK He
BimmoBizmae Hamucy Ha ii Ta0bamuIri. 3 AK0I KOPOOKM TOCTAaTHBHO
HaBMaHHSA B3SATHU JIUIIIE OOHY KYJIbKY, I1I00 BUSHAUUTU KOJIIP
KYJIBbOK, SKi JIeKaTh Y KOXKHilT KOpoOIi?

§ 43. MNpadik pyHkuii. MpadiuHni cnoci6
3aiaHHA YHKUT

MoHaTTa npo rpadik PyHKLT
Y 6 kjgaci Mmu BKe posmignaau rpadik 3aJIedKHOCTI MiXK mBOMAa
BesimunHaMu. PosrinsHemo, 110 Take zpagik pyHryil.

. : 6 .
m Hexait nano QpyHKIi0 y = Y ne —2 < x < 3. 3Hai-
. x +

. IeMO 3HAueHHdA ITiel QYHKII Aad4 IiJnx 3HaueHb apryMeHTy i pe-
3yJbTaTH 3aHECEMO B TaOJIMITIO:

x —2 -1 0 1 2 3
y 6 3 2 1,5 1,2 1

ITosHaunMo Ha KOOPAWHATHIN IJIOHIMHI TOUKM (X; Y), KOOPAWHATHU
AKUX Bidbmemo 3 Tabawui. Ile Touxku (—2; 6), (-1; 3), (0; 2), (1; 1,5),
(2; 1,2), (3; 1) (man. 43.1). SAKmro B3ATH iHIII 3HAUEHHA X 3 IIPOMIiK-

Ky Big —2 nmo 3 i 3a dopmyJsiow Yy = O0UYMCINTH BiATOBiAHI M

x+3
3HAUEHHA JJ, TO OEPKUMO iHIIi mapu 3HaueHb X i y. KoxHiN i3 ux
map BiAIOBifae meBHA TOYKA KOOPAMHATHOI MJOHIMHM. ¥YCi Taxi
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YA YA

Mai. 43.1 Maux. 43.2

TOYKHA YTBOPIOIOTH QIirypy, fKYy Ha3UBAOThb 2pagikom QYHKUIL

y= L, Je —2 < x < 3 (mau. 43.2).
x+3

I'pagivom ¢ynxyii HasmBaloTs (irypy, mo CKIagaeTscd 3 ycix
TOYOK KOOPAMBATHOIL IJIONIMHM, a6CIMCH IKMX — 3HAYEHHS apry-
MEHTY, & OPAMHATH — BiaAnoBigHi 3HaueHHS (QYyHKIII.

OITOEEED oGynysaru rpadixk dyskmii y = x2 — 1, akmo

c -3 < x < 2.

Poss’szannsa. CkaagemMo TabJIUII0O 3HAUCHDb (DYHKITII A IiJINX 3HAa-
YeHb apr'yMeHTYy:

x -3 -2 -1 0 1 2
Y 8 3 0 -1 0 3

IlodHAUMMO TOUYKM, KOOPAWMHATH SKUX IIOJaHO B TAOJUIli, Ha KOOpP-
IWHATHIN MJIOIIMHI Ta CHOJYyYMMO IX ILJIaBHOIO JiHiero (maj. 43.3).
Opepsxumo rpadik Gysrmii y = x2 — 1 qaa -3 < x < 2.

3ayBaKUMO: II[0 MEHINUM OyJe KPOK (BicTaHB) MiK 3HAUCHHAMU
apryMeHTy, TO II[iJIbHIINIE PO3TANIYIOTHCA TOUYKK Ha KOOPAWHAT-
Hill IJIOIIMHIi, a oTiKe, OiJIBII TOUHUM Oyae moOymoBaHUM rpadik.
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BusHaueHHsa okpeMunx xapaktepmucTuk PyHKLIT 3a il rpadikoM

3a rpadikoM MOKHA oApaly BUSHAUUTH, AJA IKNX 3HAUEHb apry-
MEHTY 3HaueHHA (QPYHKILI momaTHi, o4 AKMUX — Big’€MHi, O AKHX
JOPiBHIOIOTH HYJI0. 3a rpadgikoM MOKHA TaKOXK YCTAHOBUTHU 00JIACTh
BU3HAUCHHS Ta 00JIaCTh 3HAUEHDb (PYHKIIIi.

Hynem ¢pynryii Ha3MBAIOTH TAKEe 3HAYEHHS APTYMEHTY, 3a SIKOr0
sHavYeHHA (yHKUil JOPiBHIOE HYJIIO.

3posymMijo, 110 HYyJL QYHKII — 1e abCIiucy TOUYOK IIEPEeTHHY I'pa-
dixka QyHKIIII 3 Biccio abciuc, 60 opauHaTa — Iie 3HaUeHHA (PYyHKIII,
i came B IIMX TOUYOK BOHA JOPiBHIOE HYJIIO.

m Buxopucrosyoun rpagik QyHK-

cmiiy = x2 -1, ge -8 < x < 2, ggavitTu: 1) myni
. GpyHkIii; 2) ob0jacTh 3HaueHb (QYHKILI;
- 3) gHAueHHA ApryMeHTY, AJIA AKUX (QYHKI[iI
HaOyBae JOoJaTHUX 3HAUEHb; 4) 3HAUEHHA ap-
TYMEHTY, IJsd AKX QYyHKIia HabyBae Big eM-
HUX 3HAYEHb. 3+

(=2 | 00

Posé’sasanna. T'papik Pysrmii y = x2 — 1 2}
300paskeHo Ha MaJioHKY 43.3.
1) Hyni @yHsKIii — me abciiucu TOYOK IIepeTH-

Hy rpadika dyukmii 3 Biccio x. Omxe, x = -1 3 2 ‘w‘ / 2*
ix =1 - myni ¢pyurnoii. 3ayBammumo, 1110 HyJIi

(byHKII] MOKHA 3HAUTH U He BHUKOPHCTOBYIO- Mau. 43.3
ypn rpadirk mamoi @yukiii. Hampuxmaanm, mo- ;

. A
CTAaTHLO PO3B’A3aTy piBHAHHA x2 — 1 = 0. 8T
2) OyHKIiga Mo:Ke HabyBaTu OyAb-AKWX 3HA- 7T
yenb Bifg —1 go 8. Tomy obOsacTio 3HaueHb 61

¢yHuKIII € Bci Taki 3HaUeHHA Y, 1110 —1 < y < 8.

3) llna sHaueHb X TaKux, Imo —3 < x < —1, Al
TOUKM rpadika JexxaThb BHUIIE Big oci abcruc.
Tomy @yHKIia HaOyBae mOZATHMX S3HAYEHD
o —3 < x < —1. Ha magaouky 43.4 1mio ua- 27
CcTHHY rpadika MO3HAUECHO 3€JIEHUM KOJHOPOM. 1t
Tax camo BuIre Bix oci abciuc JjesxKaTb TOUKU I .
rpagika gaa 1 < x < 2. Tomy gma 1 < x < 2 =3 -2 _IQ/ 2%
¢yHKIiA 3HOBY HalOyBae [OOJATHUX 3HAUYEHb -1
(ma masroHky 43.4 mio wacTuHy rpadika Ta- Maz. 43.4
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O
[ ]
KOJK IIO3HAUEHO 3eJeHUM KoJabopoM). Orike, mma —3 < x < —1 Ta
1 < x < 2 ¢pyHKIig HabyBae HOJAaTHUX 3HAUEHbD.

4) Ina 3HaueHb X TaKuX, mo —1 < x < 1, Touku rpadika Jgexarb
HU)KYe Bim oci abcruc (Ha masioHKy 43.4 110 yacTuHy rpadika Io-
3HAUEHO UepBOHUM Kojabopom). Tomy mina -1 < x < 1 ¢pyHKIOia Ha-
OyBae Bi’éeMHUX 3HAYEHbD.

MpadiuHmmM cnoci6 3apaHHA PyHKLT

BukopucroByioun rpadik QyHKIiI, 15 OyaAb-AKOro 3HAUEHHS ap-
TyMEHTY 3 00JIacTi BU3HAUCHHSA MOKHA 3HAWTH BiAHOBigHe oMy 3Ha-
yenHA (pyHKHii. Tako:k 3a rpagikoM MoKHA CKJIACTH TaOJUII0 3HA-
YyeHb (PYHKIiI.

Tak mMo:xHaA OiTM BUCHOBKY, IO QYHKUII0 MOXCHaA 3adamu zpai-
kom. Ileit cmoci6 Bamanua @QyHKNII HasuBawTh zpagivnum. Bin
€ 3PYYHUM CBOE€IO0 HAOUHICTIO, TOMY HOI'0 YaCTO BUKOPUCTOBYIOTH IJISA
BimoOpasKeHHs SBUIL, SKi CYIPOBOIKYIOTHL IPAKTUUYHY MisdJbHICTH
JoaunHan abo BigOyBalOThCS B HABKOJIUIIIHBOMY CBITi.

Ha manionky 43.5 300paskeHo rpadik 3sMiHu Temmepa-
* TypH IOBiTpA IPOTATOM 100M, OJep:KaHUMl 3a JOIOMOIOI0 CIIeIli-
. albHOTO mpujaany — Tepmorpada. BukopmcroByoum el rpadik,

3HAUTH:

1) akoro Oysa Temneparypa o 10 rom;

2) o Korpi#i roaguHi Temmeparypa O6ysa —4 °C.

T, °C/

>

|
! t,Tox

22 | 24

10 12 14 16 18 2

Mau. 43.5

Poszs’szanns. 1) Uepes Toury oci t 3 koopauuartamu (10; 0) mpoBene-
MO TEPHeHIMKYJApP Ao Iiei oci (mas. 43.5). Touka mepeTHHY IIHOTO
MepueHauKyasapa 3 rpadikom temneparypu mae kKoopaumaatu (10; 2).
Omxe, o 10 rox Temmneparypa moBitps Oysa 2 °C.
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. 2) Yepes Toury oci T 3 xoopauuatamu (0; —4) mpoBenemMo IepreH -
KyJsap mo 1tiei oci (maj. 43.5). Ileit mepneHAUKYJIAp HNepeTUHAE rpa-
dik y Tourax (1; —4), (6; —4) i (22; —4). OT:xe, TeMmIepaTypa IOBiTPA
—4 °C 6yna o 1 rox, o 6 rox i o 22 rog.

3ayBaKuUMO, III0 He KOKHa (irypa Ha KOOPAWHATHINA IJIOIIUHI
e rpadikom gesaroi pyHrmii. Hanpuknan, ¢irypa Ha maaioHKY 43.6
He € rpadikoM KOAHOI 3 (PYHKIill, OCKIiJIbKM iCHYIOTh TaKi 3HaUYeH-
HA X, AKUM BiATOBimaroTh aBa 3HaueHHs y. Hampukianx, 3sHaueHHIO
x = 3 BiATIOBiAAOTH BHaUeHHA §y = 21 y = 5.

Ile osnauae, 1110 3aJIEXKHICTh MiXK X i Y, y
rpadik AKoOi 300pakeHo Ha MaJOHKY 43.6,
He € (PYHKIIOHAJBLHOIO Uepes3 Te, IO iCHyeE sl L
xoua 0 oHe 3HAYEHHA X, TKOMY BilmoBimae !
OinbIn HiK omHe 3HaueHHA Y. I'padiuno 11e :
O3HAuUae, M0 icCHye xoua O omgHA mpAMa, 21—
NepHeHanuKyJIApHa A0 oci abcrue, AKa IIe- !
petuHae many Girypy Oijbllle Hi»K B OTHIiH 0 3 x

Touni. Bpaxosyroumu, mio mnpm (QyHKILiO-
HAJIbHIH B3aJIe’KHOCTI KOKHOMY BHAUEHHIO Mar. 43.6
apryMeHTy CTaBUThCS YV BIAIIOBiAHICTL €nuHe 3HaueHHA (PYHKILI, TO
KOJKHa IIpsAMa, IIePHeHAUKYJIApPHA MO0 oci abcime, Mae HepeTHHATU
rpadik GyHKIil He 6iJbIlle HisK B OJHIA TOYIII.

Ot:xe,

7u.lo6 dirypa, aKky 306paxeHo Ha KOOpPAUHATHIM NoLWuHI, Byna rpacikom
O peskoil yHKuii, HeobxigHo, Wob KoXHa npama, nepneHankynapHa go
oci abcuuc, nepetmHana Lo girypy He GinbLue HiXX B OfHIA ToYLi.

@ Lo Take rpadik dyHkuUii? O Ak nobyaysatun rpadik dyHkuii? O lMoscHiTb, gk 3a
o Ipadikom 3HaUTM 3HAYEHHS OyHKLIT, WO BiANOBIgaE AaHOMY 3HAYEHHIO apryMeHTY,
® Ta 3Ha4YeHHs1 apryMeHTy, KoMy BiAnoOBiAae AaHe 3HadeHHs YHKUii (Ha npuknagi

opHoro 3 rpadikiB Ha mantoHkax 43.2, 43.3 i 43.5). O Ak 3'acyeatu, wo dirypa Ha
KOOPAMHATHIN NNOLWMHI € rpaddikomM doyHKLIT?

§ Fosb'sximb 3agaui ma buxonaime bnpabu

(2] 43.1. Ha mamonky 43.7 306paskeno rpadix GyHKIii. 3a rpadikom:
1) 3amoBHITH y 30IIUTI TAGJIUITIO:

x -3 |26 2 |-1,6|-0,5| O 1 2 3
Y

2) 3HAUAITh 00JIaCTh BU3HAUCHHSA Ta 00JIaCTh 3HAYEHb (QYHKILii.
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43.2.

Mau. 43.7 Mau. 43.8

Ha masonky 43.8 3o0paskeno rpadik QyHKIii. 3a rpadikom:
1) 3amoBHITH y 30IIMUTI TAOJIUILIO:

-2 (1,5 -1 |-0,5| 0 |05 1 |1,6| 2 |2,56] 3 |3,56] 4

Yy
2) 3HAUAITH 00JIacTh BUBHAUEHHA Ta 00JIaCTh 3HAUEeHb (DYHKITii.
43.3. IlobynytiTe rpadik dyHKIii y = x — 3, 1e —2 < x < 5, CKJIABIIU
TabJIUIIO OJIA IiJINX 3HAUEeHb apryMeHTYy.
1) Y mame:xkuTh rpadiky dynkiii touka A(3; 0); Touxka B(-1; 2)?
2) 3HangiTh 3a rpadikoM 3HaAUeHHA QPYHKIII, AKI0 X = 2; x = 4.
3) 3HalmiTh 3a rpagikoM 3HaAUEHHS apryMeHTy, SKOMY BiAIOBi-
nae sHaueHHA GyHKOII y = —3; y = 2.
43.4. Ilo6ynytiTe rpadik dyHKII y = x + 2, 1e —4 < x < 3, CKJaBIIU
TabJINITIO OJIA IiJINX 3HAUEHb apryMeHTYy.
1) Yu mame:xkuth rpadirky ¢pyskiii rouka C(2; 5); touka D(—2; 0)?
2) 3uangitTe 3a rpadikomM 3HaUeHHA QYHKINI aaa x = —3;
x = 1.
3) 3HalmiTh 3a rpagikoM 3HAUEHHA apryMeHTy, SKOMY BiJAIIOBi-
nae sHaueHHA GyHKHII y = 1; y = 5.
43.5. He Bukonyoun nobymoBu rpadika, sHaUIITh, HYyJIi QyHKITII:
1) y = 5x; 2) y =3x — 6;
x 5-—x
y=—; 4)y= .
)y 10 )y 3
43.6. He Oynyroum rpadika, sHaiigiTh HyJai QyHKITII:
1) y = —3x; 2)y =12 — 4x;
X x+ 2
Ny=—; Hy= .
)y 3 y=—7
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43.7.

=

43.9.

3a rpadikom, IKUI 300paskeHo Ha MaJoOHKY 43.5, 3sHAWIITh:

1) axkoro OyJsia TemIieparypa moBiTpsa o 3 rom; o 5 rom; o 7 rom;
o 21 rog;

2) o KoTpi#t roguHi Temiieparypa nositpsa oyina —5 °C; 0 °C; 5 °C.
43.8. 3a rpadikom, aKuii 300parkeHo Ha MAJIOHKY 43.5, 3HAWIITh:
1) axoro Oysa Temmneparypa mosiTpa B 0 rom; o 2 rom; o 9 rog;
o 12 rox; o 18 roxm;

2) 0 KOTpili roguHi TemmepaTrypa IOBiTpA mopiBHioBasa —6 °C;
-2 °C; 1 °C; 3 °C;

3) AKoo Oyja HAaWHMUIKYA TeMIlepaTypa ¥ 0 KOTpiii TOAuHi;

4) sxoro Oysa HaWBUINA TeMIlepaTypa U O KOTpiil rogmHi;

5) mpoTAroM AKOr0 Yacy TeMIepaTrypa IIiJBHUITyBaJjach;

6) TPOTATOM AKOT'0 Yacy TeMIlepaTypa 3HUKYBaJIach;

7) mpoTAroM SKOT0 Yacy TeMmIlepaTypa MOBiTpA OyJia HHUMKUYOIO
Bix 0 °C;

8) mIpoTATOM AKOr0 uacy TeMmmeparypa IIOBiTps OyJia BHUIIOIO
Big 0 °C.

He Bukomyioum mnoOymoBu, 3’dcyiiTe, UM HAJEXKUTL I'padiky
dyHKLii y = x2 — 3x TOUKa:

1) (1; —2); 2) (=2; -2); 3) (0; —3); 4) (-1; 4).

43.10. He Bukonyoun nodymosu rpadika ¢ysrmii y = 2x + x2, 3’a-

cyiiTe, Ui HaJEXKUTh MOMY TOUKAa:

1) (1; 3); 2) (-1; 3); 3) (0; 0); 4) (-2; 4).

43.11. 3a rpadikoM, axuii 300paskeHo Ha MaJdOHKY 43.9, 3HalIiTh:

1) saauennda y, axkmpo x = —3; —2; —0,5; 1,5; 4;

YA

3-_

2

14

0 1 2 4 x
_1 4
__2 1

Mauxa. 43.9
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43.12.

43.13.

43.14.

100

2) 3HaueHHA X, AKUM Bignominmae y = —2,5; —1,5; 1;

3) HyJIi (pyHKILii;

4) sHaueHHA apryMeHTy, 3a AKUX (PYHKIiA HaOyBae MOZATHUX
3HAYEHD;

5) 3HAUEHHA apryMeHTYy, 3a AKX (PYHKIIid HaOyBa€ Bil eMHUX
3HAYEHb.

3a rpadikom QynkKIii (Maa. 43.10) sHaliTh:

1) sHauennda y, axkao x = —3,5; —2; —1,5; 0; 1; 2,5;

2) 3HaueHHA X, AKUM Biamosinae y = —1; 1; 2; 3;

3) Hyai QpyHKIIT;

4) 3HaueHHA apryMeHTYy, 3a AKUX (QYHKIIid HaOyBae Big€eMHUX
3HAYEHD;

5) sHaueHHA apryMeHTy, 3a AKUX (PYHKIiaA HaOyBae AOMaTHUX
3HAYEHD.

w
!
T

Man. 43.10

Jlamana ABC — rpadik geakoi ¢yHKII, mpuuomy A(—3; 2),
B(1; 6), C(4; 0). ITobymyiiTe meit rpagik i 3a rpadikom 3HANIITH:
1) sHauenHa QYHKIIII, AKi BigmoBigaoTs sHaueHHAM X = —2; 0; 1;
2) 3HAUEeHHSA apryMeHTy, AKUM BiATIOBifae 3HaUueHHA Y = 2; 4; 6.

Jlamama MNL € rpadikoMm geaKoi @QYHKILI, DpuyoMy
M(-2; -1), N(2; 3), L(6; —1). Ilo6ynyiiTe rpadik 1miei pyHKITil
i 3a rpadikomM 3HAUIITH:

1) sHaueHHaA (QyHKII, AK1 BigmoBigaoTh 3HaueHHAM X = —2; 0;
2; b;

2) sHaueHHS apryMeHTy, SKUM BiIOBiIal0Th 3HAYEHHA Yy = —1;
1; 3.

O
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43.15. He Oyayroun rpadika, sHaigiThL HYIi QPYHKITiI:

1) y=x2 - 4x; 2) y =16 — x2%; 3) y = 2x2 + 10x.
43.16. He O6ynyrooum rpacdika, sHaiigiTh Hyai QyHKIIL:

1) y=x2+ 2x; 2) y = x2 — 25; 3) y = 12x — 3x2.
43.17. ITo6yayiiTe rpadik pyHKILii:

1)y=8%x,11e—2<x< 10; 2)y=x4 + x), e -5 < x < 1.
43.18. IToOynyiiTe rpadgik GyHKITii:

Dy=2t3 te 5<x<T 2y=x@-x),m -1<zx<5.
43.19. Yu € pirypa ma maaoHKy 43.11 rpadikom mesarkoi GyHKIi?

<
1-> 2

T IRERERERE:
Max. 43.11 Maux. 43.12

43.20. Ha wmamaouky 43.12 3o006pakeHo rpagdik sasiesxHOCTI
Mmacu m (y KT) Bigpa 3 Bogoro Big o6’emy V (y JI) BOgu B HBOMY.
3HaligiTh 3a rpadikom:

1) macy IOpPOKHBOTO Binmpa;

2) macy Bigpa, y AKoMy 4 J BOAW;

3) macy 1 1 Bomu;

4) 00’eMm BoaM y Bizpi, AKIIO Maca Bifipa 3 BOIOIO — 8 KI.

©) Bnpabu grs nobmopenns

43.21.

CmpocTiTs Bupas:

1) (@ — 5)a + 5) — ala + 7);

2y m(m — 4) + (9 — m)(im + 9);

3) 2a(a — b) — (a — b)%;

4) (¢ + 5p)(5p — @) — (p — 59)* — 10pq.

43.22. [loBemiTh, 10 Pi3HUIA MiK OyAb-AKMM TPUIU(GPOBUM HATY-

PaJIbHUM YHCJIOM i cyMoio ¥ioro mudp KpaTHa ymcay 9.

O
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XKummeba mamemamuka

43.23. 1) BukopucTaHHsS IIPOTOYHOI BOAM MOJA MUTTA MOCYAY YU

MIpaHHsA OiJIM3HY MPU3BOAUTH A0 MApHUX BUTPAT BOAU B CepPe-
HbOMY 70 15 1 3a xBuiamHy. CKiJIBKM BOAM MOKHa 30epertu
OiJg yac MiBrogWHHOTO HPaHHSA, AKIIO IPaBUJILBHO CTaBUTUCS
IO CIIOKUBAHHS BOmU?
2) Ilpakmuyna OisanvHicmb. 3’AcyiiTe, AKUUA Tapud Ha BOLY
(miza 3a 1 M3 Bogm) y Bamiiii micmeBocTi, Ta 06YMCIIITE, CKilIb-
KM KOIIITiB 3a TOAWHY MOKHA 3a0IMAINUTH, SKINO IIPaBUJIBLHO
CTaBUTUCA [0 CIOKUBAHHA BOIU.

@ Likabi 3agaui — nomipkyd ograue

43.24. [loBeniTp, 110 AKINO 7 — HaTypaJbHe uucio (n > 1), To 4ucio
4" — 3 me MoKe OyTH KBaJApaTOM HATYypPaJbHOI'O UKCJIA.

§ 44. NlininHa $pyHKuisn, Ti rpadik i BnacTuBocTi
MoHaTTa npo niHinHy dyHKLUito

m Hexaii maca ogHoro mssaxa 4 r, a Maca IOPOYKHBOI'O

* amuka — 600 r. Toxi 3amexHicTh Mixk Macoio m (y r) AmuKa is
IIBAXaMM Ta KiJIbKICTIO X IIBAXiB y HbOMY (X — HaTypaJibHE YMCJIO)
MOKHa 3amatu opmyJior m = 4x + 600.

m Hexait mjomicauna sapiiata HpPOJAaBUMHI CKJIATAETh-
* ca 3 okaany B po3mipi 10 500 rpu Ta mpemii B poamipi 1 % Bin

BapTOCTi peaJsidoBaHOro ToBapy. Tomi 3ajeKHICTh MiK 3apILIaTOIO
y (y rpH) i BapricTio x (y I'PH) peayiisB0BaHOTO TOBapy MOJKHAa 3aja-
T popmysoio y = 0,01x + 10 500, e x > 0.

B o6ox mux mpukiaagax (yHKIII 3amaHo (opMyIraMu BUIJISALY
y=kx + 1, ne kil — pgeaxi uucna.

Jinitinorw Ha3HBaXOTHh (hyHKHil0 BUraany y = kx + [, oe
X — He3aJie:kHa 3MiHHA, k i | — meaki umcia.

Yucna k i | HasuBaOTh Koegiyiecnmamu niHiEHOT PYyREUIL.
Mpadik niHiMHOT pyHKLIT
3’sacyemo, AKUi BUIJIAA Mae rpadik JiHifiHOol QyHKITII.

Y dopmyini y = kx + | HesanexHili 3MiHHIN X MOXXHa HaJaBaTu
OyAb-AKUX 3HAUYEHb, TOMY OO0JIACTIO BU3HAUEHHS JIiHINHOI (QYHKIII €
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O
Bci umcia. OTiKe, s moOymoBu rpadika Jgimiiimol GyHKIII MoyKHaA
BuOpaTu Oyab-aKi 3HaueHHA X, HaWKpalle Ti, II[0 OyAYThL 3PYUYHUMMU
I O0YUCJIeHHA 3HAYEHD .

W Ilo6ynyBatu rpadik ¢pyskmii y = 0,25x — 1.
. Posé’szannsa. ®yHKIig € JgiHiiHOIO. CKjIageMo AJjd Hel TaOIHIIO
KiJIbKOX 3HAUeHL He3aJeKHOI 3MiHHOI X i BigmoBigHMX iii 3HAUEHDb

GyHKIII y:

x | 8][40 4
y | 3] =2]a]lo]1

ITosHaumMO Ha KOOPAMHATHIN IIJIOIMIMHI TOUKM, KOOPAMHATH AKUX
OTPMMAHO B TaOJUIli. 3a JOIOMOIOIO0 JIHIKM JIeTKO BIEBHHUTICH,
110 BCi IO3HAYEHI TOUKHU JieKaTh Ha OXHIN mnpawmiit. Ila npama
e rpadikom sinitHOl QyHKHIil y = 0,25x — 1 (man. 44.1).

Mau. 44.1

I'pacdikom Oyan-akoi dimiiiHOI QyHKOIl € npama. J

OcCKiJbKM IIpsiMa OMHO3HAYHO 3aJa€ThCA ABOMA CBOIMHU TOUYKaAMU,
TO OJIs MOOyHOBM HPsMOi, 1110 € rpadikom Jimiiimoi yHKIiI, mocrar-
HBO 3HAWTH KOOPAMHATHU ABOX TOUOK rpadika, IO3HAUNTHU iX Ha KOOp-
OIUHATHINA IIJIOMIMHI Ta IPOBECTH Yepe3 HUX IIPAMY.

A
Ilo6ymyBaTu rpadik GYHKIIII § !
cy=-—2x + 3.

Poss’sasannsa. CriaageMo TaOJIUIIO OJS OBOX IO- i | [
BiJILHUX 3HAUYeHb apryMeHTy. OTpuMaHi TOUKU 0l 1 < 4%
0 [ 2| UosHAUMMO Ha KOODAUHATHIH i

IJIOIAHI Ta IIpoBeZeMO 4Yepes o
Y13 15| pux OpaMYy. 5l J
I'padik pyurmii y = —2x + 3 300pakeHO Ha
MAaJOHKY 44.2. Maur. 44.2
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Ao KoedimienTu JgiHiiHOI QYHKIII € apobamMu, TO AJIS 3HAXO-
IKeHHs ABOX TOYOK Ii rpadika moImijJbHO JoOMpaTH TaKi Iijgi sHaueH-
HS apryMeHTy, o0 oTpuMyBaTH I[iJi 3HaueHHA (yukiii. Hampwu-

1 2 .
KJIaJ, 3HAUeHHA (PYHKII y = gx - g OynyTsb miaummuy s x = —1 Ta
x = 5, i gna mobymoBu rpagdika orpumaemo Touku (—1; —1) ta (5; 1).

PyHkuia Buay y =1
Axmo k = 0, bopmyna y = kx + | marume Burian y = Ox + [, To6-
To y = l. Jliniitna ¢yHKIOia Burinany y = [ HabyBae omHUX i TMX ca-
MUX 3HAUYEHDb AJIA OyIb-AKUX 3HAUEHDb X.

m ITo6ynyBatu rpadik Gyurmii y = —3.

. Po3g’sasannsa. Byab-skoMy B3HaUeHHIO X YA
. BigmoBimae oxme ¥ Te caMe 3HAUEHHS Y,
mo pgopiBuioe —-3. I'padikom QyHKITII
€ IpsMa, fAKa IIPOXOAUTH Yepe3 TOYKU 1+
Buriany (x; —3), e x — Oyab-aKe YHCJIO. _:5 0 1 2 X
Bubepemo Oyab-Ki ABI 3 HHX, HaIIpH- ||
. y=-3
kaan (—5; —3) i (2; —3), Ta mpoBegeMo ue- . —3
pe3 HuxXx npamy (maja. 44.3). Ila mpama
i e rpadikom pyuknii y = —3. Bona nmapa-
JieJIbHa OCl X. Mai. 44.3
IIpama Burasaapy y = |l mapaieasHa oci x. J
Wo6 nobyayBatu rpadpik cpyHKuUiT ¥y = |, 4OCTAaTHBO MNO3HAYUTU Ha

© 0OcCi y Touky 3 koopamHaTtamu (0; I) Ta npoBecTn Yepes Hel npsamy, napa-
nernbHy Oci X.

Mpsama nponopuinHicTb
Hnal =0, k£ # 0 dbopmyna y = kx + | sabyBae BUIIARY Y = kX.

dyrxnio BuraAxy y = kx, 1e x — He3aJie:kHa 3MiHHA, B — Bia-
MiHHE BiJ HyJs YHCJIO0, HA3UBAIOTh NPAMOI0 NPONOPYilHicmIo.

OCKiJBKHN TpAMa IIPOHOPIIiHHICTE € OKPeMUM BHOAAKOM JiHiHAHOI
dysrmoii i y = 0 gima x = 0, To

rpacdikoM npaMoi NPONMOPHIMHOCTI € NpAMa, IO NIPOXOIHMTH
Yyepe3 MOYATOK KOOPAWHAT.
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Ha manoHKy 44.4 300pakeno rpadiky IpAMEX IIPOIOPIiiHOCTE
y=—x,y=2xrtay=0,2x.

Main. 44.4

BnactuBocTi niHinHOT PyHKLUIT
¥YzaraJabHUMO 81acmuocmi AiHIHOL QYHKYIL Y = Rx + L.

1. O6nacrs BusHavenHa (PyHKIII CKIATAECTBCH 3 yCiX 4MCel.

2. O6nacrs 3mavens ¢yHenii qaa kB # 0 ckaxagaersca 3 ycix
gucen; aaa k = 0 aume 3 ogHoOro 3HaveHHA — umcxa L.

3. I'padikom ¢dyHKuil € npama.

MepeTnH rpadgika dyHKLIT 3 ocamMm KoopamHaT

OpmHieo 3 BasKJIMBUX BJIACTHUBOCTEH (PYHKIII € iCHYBaHHS MOY0K
nepemuny ii epagixa 3 ocamu Koopduram.

SAKIo Ha KoopAMHATHIN ILIOMIMHI rpadik PYyHKIIII BiKe 300parke-
HO, TO TaKi TOUKM MOKHA 3HAWTH OeslmocepesHbo 3 MaJioHKa. Ha-
OpUKJIaL, Ha MaJioHKY 44.1 TOuKooo mnepeTuHy rpadixa QyHKILiI
y = 0,25x — 1 3 Biccio abcruc € Touka (4; 0), a 3 Biccio opauHaAT —
touka (0; —1). ¥ Takomy pasi KasKyTh, III0 TOUKU IEPETUHY 3HANIEHO
rpacdiuHo.

Aune rpadiunuii cmoci® He 3aB)KAM Ja€ 3MOI'y 3HAWTH TOYHI KOop-
OIUHATH IIUX TOUYOK. Hampukian, Ha MaJdioHKY 44.2 BusHauuTu adc-
IIUCYy TOYKU IepeTuHy rpadika GyHKIii y = —2x + 3 3 Biccio aberuc
MOJKHA JIniie HabJIM:KeHo, HaOpuKJIag Tak: x =~ 1,5.

Omxe, 3a momomoroio rpadgika (GpyHKIII 3HalTH TOUYHI 3HAUEHHS
abcIycu TOUKM IIEPEeTHHY 3 Biccio abciiuc ado OpAMHATH TOYKU IIepe-
THHY 3 BiCCIO OPAMHAT He 3aBXKAU MOXKJIUBO.
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Hia 6araTbox (GPYHKI[IN 3HAWTHU KOOPAMHATH TOUOK IEepPeTHUHY I'pa-
dika 3 ocaMmu KoopIMHAT MOKHA 1 He BUKOHYIOUHM IOOyIoBHu rpadika,
30KpeMa, K0 (PYHKIIiI0 3aJaH0 (DOPMYJIOD. ¥ TaKOMY Pasi KayKyThb,
III0 KOOPAWHATU TOUYOK MEPEeTUHY 3SHAWIeHO AHAJNITUYHO, IPUUOMY
3HaliieH] 3HaUeHHs OyaAyTh TOYHNMHU, a He HAOJIMIKEHUMMU.

He Bukonmyrounm moOynoBu, 3HAUTHA KOOPAMHATH TOUYOK
* mepeTtuny rpadika ¢pyukiii y = 2x — 6 3 ocAMH KOOPAUHAT.
Posg’szanns. 1) Touka nepetuny rpadika 3 Biccio abciiuc HaJIEKUTh
i oci, oTsKe, il opAmHaTa Mae JOpiBHIOBATHU HyJi0o. ToMy AJis IIo-
ITyKYy TouKu (a00 TOUOK) mepeTwHY rpadika ¢yHKIii 3 Biccro abc-
IIUC JTOCTAaTHBO y (opMysy, AKOI 3agaHO (PYyHKIIiIO, IIiJACTaBUTU
sHaueHHs y = 0 i po3B’A3aTu oxep:KkaHe PiBHAHHSA.
IlincraBumo 0 3amicTh y B piBHAHHA Y = 2x — 6. Omep:XKuUMO piBHAH-
Ha 2x — 6 = 0. 3Bigku x = 3. Omxke, (3; 0) — Touka nepeTuny rpadgi-
Ka (pyHKI[iI 3 Biccio abcIjuc.
2) Touxka mepermHy rpadika 3 BicClo opamHAT HAJEXKUTH IIiHl oci,
oT:Ke, abcI[yca TaKoi TOUYKM Ma€ MOpPiBHIOBATH HYJIIO. ToMy s 3Ha-
XOMKeHHs TOUKHM IepeTHHY rpadika (GpyHKIIl 3 Biccio opgmHAaT m0-
CTaTHBO Y (POPMYIIy, IKOIO 3aJaHO (DYHKIIiIO, IIiJCTaBUTHU 3HAUEHHS
x = 0 Ta BUKOHATH OOYMCJIEHHS.
IlincraBumo 0 BamicTh x y piBHAHHA y = 2x — 6. Oxpepskumo:
y=2-:-0-6=-6. Omxe, (0; —6) — Touka nepeTuHy rpadirka GyHK-
il y = 2x — 6 3 Biccro opguHAaT.
Bionosiov: (3; 0); (0; —6).
3ayBasKuUMO, IO iCHYIOTH (PyHKIIiI, rpadikm SAKUX He IIepeTuHa-
IOTh OCi KoopzuHAT abo xoua 6 OZHY 3 HUX.

@ Axky dyHKUil0 HasmBatoTb NiHinHOoW? O Lo € rpadikom niHinHOI dyHKUii? Ak noro

o nobygyesatn? O Aki BNacTMBOCTI Mae niHiiHa dyHkuia? O AK 3HaNTM KOOpAMHATK
TOYOK NepeTuHy rpadiika dyHKuUii 3 ocammn koopauHat? O Ak nobygyeatu rpadik
dyHKUiT y = I, ge I — 1ncno? O Aky dyHKUi0 Ha3nBaoTb NPSAMOK0 NPOMOPLINHICTIO?

§ Fosb ' aximo 3agaui ma buxonaime bnpabu
@ 44.1. (Veno.) Yu e ninifinoo GyHKILiA:

1) y=2x-3; 2) y = 4x — x%
4
3y =3; Hy=—;
x
x
5)y:§—1; 6)y=x—1— x6?
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44.2. fIki 3 taHux GYHKINA € JiHiAHIMMT:
Dy-22-T  2y-8x-1 8) y =
x
4)y:§+3; 5) y = —4; 6) y = Tx — x3?
44.3. (VcHo.) ki 3 GpyHKIi 3a7a10Th IPAMY TPOHOPIiAHICTE:
1) y = 2x; 2y =2 B y=x+2
x
x x
4)y=2; By=-=; 6)y ==2?
)y )y 2 )y 2
44.4. Yn € mpAMOIO TIPOMIOPIIIHMHICTIO (PYHKIIIA, AKY 3amanHo ¢op-
MYJIOIO:
1) y = —3x; 2)y=-3x+1; 3)y=—§;
x
x x
hy=-3; 5 y="13 6)y=-=2
)y )y 3 )y 3
44.5. (VcHo.) HasBith KoeditienTu k i [ 1d KOXKHOL 3 JTaHUX JTiHIHHUX

44.7.

44.8.

44.9.

byHKIiNI:

Dy=-08x+T7 2)y=6-x; 3)y=§;
4) y = 2,4x; 9) y =-15; 6) y =0.

44.6. IIlupuHa TIPAMOKYTHHKA JOPiBHIOE X CM, a HOr0o JOBXKUHA
Ha 3 cM OijbIla 3a IMUPHHY. 3amaiTe (QOPMYJIOK0 3aJeKHIiCTD:

1) mepumeTpa IPAMOKYTHUKA BiJl IOT0 IIUPUHN;

2) 1LIOMIi MPAMOKYTHHKA BiJ MOro MIMPUHMU.

fAra i3 mux 3ajiekHOCTEN € JiHiliHOIO PYHKIIi€0?

VueHnn A Kymnmiia IMOAeHHHWK 3a 15 rpH i KijgbKa 30IIHTIB 1O
4 rpH. 3azaiite GHOpPMYJIOI0 3aJIE}KHICTH BapTOCTi IOKYIKU Y
(v rpH) Big KigbKoCTi mpuabaHWX 30mIUTIB X. UM € I 3aIex-
HicThb JiHiMHOIO (QyHKIici0? Ko € o0slacTh BHU3HAUEHHS Ifi€l
byHKIii?

Vuens maB 30 rpH. 3a IIi KomlTu BiH mpuadaB X OJiBIiB, IO
1,5 rpH KOXKeH, micJIg YOTo B HbOT'O 3aJIUIINJIOCA [ T'PH. 3agaiiTe
dopmyIioro 3aseKHICTh Y Big x. Uu € 1da 3ajerKHICTh JiHiNHOIO
dyHuKITi€I0?

Jliniiny ¢ynkmio 3agano dpopmysow y = 0,5x + 3. 3HaAUAITE:
1) smauennsa y, axmo x = —12; 0; 18;
2) sHaueHHA X, OJdA AKoro y = —4; 8; 2,5.
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44.10. Jawuo ngiHifiny QyHKIi0 y = —2x + 3. 3HAUAITH 3HAUEHHS:
1) y, akmo x = 1,5; —4; —6,5;

44.11.

44.12.

44.13.

44.14.

44.15.

108

2) x, nna axkoro y = 5; 0; —8.
BukopucroBytoun rpadik GyHKII Ha
MaJIIOHKY 44.5, 3al0BHITH y 30IIHUTi Tad-

JIAITIO:

X

-2

Y

-5 |-1| 5

Buxopucrosyoun rpadik @QYHKILI Ha
MaJIIOHKY 44.6, 3amMOBHITH y 30mIUTI Tab-

JINITIO;
-6 | -2
y -3 | -1 3
yA
4__
3l
a2l

Main. 44.6

3anuIriTh KOOpAMHATUA OyIb-IKUX IBOX TOUYOK, ITIO0 HAJIEXKATh
rpadiky QyHKIIl y = 5x — 2.
3amoBHITh Yy 30IINTI TAOJNUII0 3HAUEHL JiHiitHOI (pyHKIii Ta

nobyayiiTe ii rpadik:

Dy=—x+2;
x| 0] 4
Y

2)y=2x — 3.

x
y

3aIoBHITh Y 30MIMTI TAOJMII0 3HAUEHDL JIiHifHOI (GYHKII Ta

nobyayiite il rpadik:

Dy=x-3;

0

3

2) y=-3x + 1.
X
Yy
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44.16. ITo6yayiiTe rpadik mgimifinol GpyHKIIII:
Dy=x+2; 2)y=-3x+4; 3)y=0,5x — 3;
2
4)y=§x—1; 5 y=-1; 6) y=—x+ 2,5.
44.17. TlobynyiiTe rpadik JmimifiHol GyHKIIII:
Dy=x-1; 2)y=-2x+ 5; 3)y=-0,5x + 3;
3
4)y=zx+1; 9) y = 4; 6) y=x - 1,5.
44.18. MoTonukKJaicTKa pyXaeTbes 3i mBUAKicTIO 65 KM/Tozn. 3amaiiTe
dopmysioo 3ayekHicTh BimcTaHi s (y KM) Bim wacy t (y ron),
3a AKUHA BOHA IIOJOJIa€ ITI0 BimcraHb. YU € ma 3aJIeKHICTH
IIPAMOIO IPOIOPIIiAHICTIO?
44.19. 3agaiiTe GopMYyJI0I0 3aJEIKHICTD:
1) moe:xkmHM C KoJia Binm ¥oro pajiyca r;
2) morti S Kpyra, oOMe:KeHOro IuM KOJIOM, Bix pamiyca r.
fAxa i3 mMuUxX 3aJeKHOCTEI € IPAMOIO IIPOIOpIiiiHicTIo?
44.20. 3anumrite GopMyan OyIb-IKUX ABOX JiHIAHUX (PYyHKILili, rpa-
dikm AKX npoxomATh uepesd Touky P(1; —5).
44.21. Cepen maHux (PyHKIill 3HAWAITH Ti, rpadgiku AKUX IIPOXOIATH
yepes Touky (1; —4):
1) y =4x; 2)y=2x -2 y=1;
1 1
4) y =—4; 5) y = —4x; 6)y=—x—-—.
)y )y x Vy=,%"73
44.22. He BukoHyoun moOymoBu rpadika ¢pysrmii y = 1,8x — 7, 3’a-
CyHiTe, UM IIPOXOAUTE el rpadik uepes TOUKY:
1) A(0; 7); 2) B(-5; —16); 3) C(5; —2); 4) D(10; 11).
44.23. He Oynyiounm rpadixka ¢ysruii y = —3x + 7, 3’acyiite, 4m
HaJeXKUTh HOMY TOYKA:
1) A1; —4); 2) B(0; 7); 3) C(-1; 10); 4) D(10; —37).
44.24. He BuKoHyIOUM IMOOYNOBHM, 3HAUIITHL HYJII (PYHKITii:
1
1) y = 2x — 6; 2)y:—§x+8; Hy="Tx; 4)y=-5x.
44.25. He O0ymyioun rpadika, sHaUAiTh HYJIi (PYHKITii:
1) y=4x + 12; 2) y = —8x.
44.26. ITo6ynytiTe rpadik mpAMOI IPOIOPIiHHOCTI:
1
Dy=ux 2) y = —2,5x; 3) Yy =—x; Yy =5x
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44.27.

=

44.29.

44.30.

44.31.

44.32.

44.33.

44.34.
44.35.

110

O
IToGynyiiTe rpadik mpAMOI IPOIOPIiIiHOCTI:
1) y = 1,5x;
2) y = 2x.

44.28. Tlob6ynyiiTe rpadik GyHKIIT y = 5 — 2,5x. 3a rpadikom
3HAUTITD:

1) sHauenHA (QYHKILiT, AKINO 3HAUEHHA apryMeHTy aopiBHoe 0; 2;
2) 3HaueHHA apryMeHTy, AKI0 3HaueHHA (QYHKIII DOpiBHIOE
=5; 0; 10;

3) Hyai pyHKIIiT;

4) sHaueHHS apryMeHTy, AJd AKUX (PyHKIia mabyBae momar-
HUX 3HAYEHb;

5) 3HAUEeHHA apryMeHTy, IJd AKUX (QyHKIig HaOyBae BimeM-
HUX 3HAUEHD;

6) TouKku 1mmepeTuHy rpadika 3 ocaAMU KOOpPAMHAT.

IloGynytiTe rpadik dyaKIii y = 1,5x — 3. 3a rpacdikom 3HAUIITH:
1) sHauenHsa y, 110 Bigmosizae 3HaueHHIO X = —2; 0; 4;

2) 1y AKOTo 3HAUEHHA X 3HAUeHHdA Y AopiBHIOE —3; 0; 6;

3) HyJIi QyHKITiI;

4) sHaueHHS apryMeHTy, AJA AKuX (yHKIia HaOyBae mpomar-
HUX 3HAUEHbD;

5) 3HAUEeHHA apryMeHTy, IJsa AKUX (PyHKIig HaOyBae BimeM-
HUX 3HAUEHbD;

6) Touku mmepeTHHY rpadika 3 ocaIMu KOOPAUHAT.

I'padix dysKuil y = kx — 2 npoxoauTh uepes TouKy (6; —11).
3HaUOITL 3HAYEeHHd K.

1
3HalAiTh 3HaUueHHA [, AKIIO rpadik GpyHKOII y = —gx + [ mpo-

X0nuTh uepes Touky M(10; —5).
He BuKoOHyIOUM mOOymOBHU, 3SHAUIAITH KOOPAWHATU TOYOK IIEpe-
TUHY T'padika QYyHKIII 3 ocAMU KOOpPAWHAT:

1) y = 1,5x — 20; 2)y:5—§.

Y AKUX TOUKax HmepeTHHAaE oci KoopamHAT rpaik GpyHKITii:
1
1) y = 0,2x — 40; 2)y:18—§x?
Touka A(0,7; 70) HaneKUTH rpadiky TpsaMoi IIPOTOPIifiHOCTI.
3agmaiiTe 1110 (PyHKIIiIO (hOPMYJIIOIO.

3amaiiTe (QOPMYJIOI0 HPAMY IIPOHOPIiMHICTH, AKIIO ii rpadik
IIPOXOAUTH uepeld Touky B(—2; 18).

O
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44.36.

44.37.

44.38.

44.39.

44.40.

44.42.

44.43.

44.44.

44.45.

IToGynyiiTe rpadik pyHKILii:
1 x—5
1) y=—=(6 - x); 2y = .
)y 2( x) )y 5

IToOynyiiTe rpadikm (yHKIiN B omHill cucTeMi KoopauHAT
i 3BHAHAITH KOOPAWMHATU TOYKM IXHBOTO IIEPETUHY:
Dy=-05x—-1iy=x—4; 2y=-2iy=3x—-5.
IloOynyiiTe B omuiit cucremi KoopaumHart rpadiku (QyHKILi
y=15x —41iy =2 ta 3HaliAiTh KOOPAMHATUA TOYKU IXHBHOTO
IIEPETUHY.

Yci Toukm rpadika GpyuKOii y = kx + [ MaTh OIHY I TY caMy
OpAMHATY, AKa AopiBHIOE 5. 3HAUIITL ki [.

I'padik dyuKLii y = kx + | mapanenbHUil oci aberuc i mpoxo-
IuTh yepes Touky M(0; —5). Sumanigits k i L.
44.41. YcrTaHOBITHL BiAmoOBiZHiCTL MIiK
bysrmiamu y =3x,y=-3xiy=x+ 3 Ta
ixgimMmu rpadikamvu I-III, 3o00pakeHEMU
Ha MaJoHKY 44.7.

dyukmito y = 2x + 1 3sagano pmia
-3 < x < 4. 3uaigitTe objacTh 3HAUYEHD
miei pyHKIii.

He oyayoun rpadika GYHKILIL

y = 4x — 6, 3HAUAITL TaKy HOro TOUKY,
y AKOi:

1) abcmuca mOpiBHIOE OpPAWHATI;

2) abcruca i OpAMHATA — IIPOTHJIEKHI Mas. 44.7
Y1CJIa;

3) abcmuca BABiUi MeHIIIA BiJ OpAMHATH.

IToGynmyiiTe rpadik GyHKILiI:

x+1, akmo x <0,
Dy=
1, aximo x > 0;

2x, AKIO X < -2,
2)y=

3x +2, arimo x =-2.

. . 2-3x, akmo x <1,
IloOynyiiTe rpadik GyHKILL Yy =

2x —3, akmpo x = 1.

44.46. IlooynyiiTe rpadik GyHKILII.
1) y = |xf; 2) y =[x + x;
3) y = 4x — |xf; 4) y = [2x] + 3x + 1.
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44.47. TlooynyiiTe rpadik QyHKITiI.
1) y = —|«f; 2) y = |x| — x;
3)y = 2x + |xf; ) y=3x—-x—-1.

©O) Bnpabu grs nobmopenns

44.48. Po3B’s1:KiTh PiBHAHHI:
1) 2x + 5)2 — (2x — 3)2 = 16;
2) (Tx + 1)2 — (49x — 2)(x — 1) = —66.

44.49. CopocriTh Bupas:

2
1) (bGm - 2)(bm + 2) - m(10m - 1) + (m - %j ;

2) (a + 4y)? — (a - 2y)@ + 2y) - y(da — 5y).

44.50. Ha croui sexxuth 73 3omuTH, a B KopoOmi — 17 3somwuris.
CKinbKM B30MINTIB MOTPiIOHO IIEPEeKJIaCTHU 3i cToJa B KOPOOKY,
1100 y KopoOIri ix crayio BABiUi MeHIIe, Hi’K Ha CTOJIi?

44.51. TlomaiiTe Bupa3 y BUIVIAI1L KBaJpaTa JBOUJICHA, SKIIO I1e MOYKJIMBO:

1)1 2+ +9 2. Z)Exz_ix +i 2,
g TPITEPS 9" 1577 957"
3) 4x2 — 20xy — 25y%; 4) —36ab + 9a? + 36b2.

Kummeba mamemamuka

44.52. Bknagauna sBigxkpuiaa B Oamky «lllacauBuii» mgemosuT Ha
20 000 rpu. Yepes pik iit 6yso HapaxoBaHo 3200 rpH Bigcor-
KOBUX KOIIITIiB.

1) Axwuit BigcoTOK piuHMX HapaxoBye OaHK?

2) Ilicna comatu mojmaTKy Ha moxXoau (PisMUHMX 0Ci® BKJIAIHU-
1[I oTpUMaJja BiZICOTKOBi Komitu B cymi 2624 rpH. CKijabKu
BiJICOTKiB CKJIaJa€ IOJATOK HAa JOXOAM (pismuHUX 0Ci6?

Tligzomyiimecs go bubuenns Hobozo mamepiany

44.53. HakpecaiTs Kojso i3 menTpom y Touri O, pamiyc SAKOro
mopiBHIOE 25 MMm. IIpoBeniTh miamerp Koaa AB Ta Io3HAYTe
TOUuKYy M, 110 HAJEKUTD KOJY.

1) Buwmipsatiite noB:xkuHy mgiamerpa AB Ta OpiBHANTE ii 3 pajiycoM.
2) Buwmipsaiite rpagycuy mipy Kyra AMB.
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o
@ Likabi 3aga4i — nomipkyi ogHave

44.54. /lasnsa apasiiicvka 3adava. B Apasii momep crapuii. Yce cBoe
Maiino, 17 BepOJIIOAiB, BiH 3allOBiB CBOIM CHHaAM, IIPHUUYOMY
cTaplinii MaB OJep:;KaTH IIOJOBUHY, CepeIHiii — TpeTuHy,
a HaMEHINUui — IeB’saTy JYacTUHY Iboro maiHa. Ilicasa cmepri
0aTbKa CUMHHU He 3MOIVIM BUKOHATHU 3aImoBiT, 60 17 He minmiaocsa
0e3 ocraui ani ma 2, aui Ha 3, ani ma 9. I[oBro cmepeuasucs
OpaTu, ask TyT Ha BepOJiomi mmig’ixaB A0 HUX Myzapelib. I[oBi-
JaBcsA IIPO CYIEepeuky i maB OpaTraM CJYIIHY IIOpany, fAKa
M [JomoMorja PO3AiJINTH MAWHO BiAIOBiZHO A0 0aThbKOBOI'O
samoBity. IIlo came mopaguB myzapenn?

AOMALLHSA CAMOCTIMHA POBOTA N2 9 (88 42-44)

3aedannsa 1-12 maome no yomupu eapianmu gidnosideir (A-TI),
ceped axux auue o0un € npasuavHum. Obepimv npasulbHUil 8api-
anm 8i0nosioi.

(Z] 1. Vraxits dopmy.y, mwo sagae GyHKIiIO.

A x2+y2=x B.y=
Y Y Y x-3
x—-1
B.x2+x+y=zy I. y=
y+2
2. $flka 3 pyukIii € sgiHiiiHOIO?
1
Aly=x-2 b.y=
x -2
B.y=x2-2 I.y=x3-2
3. VEKaxiTh QyHKIIiIO, 1110 3aa€ IPAMY IIPOTOPIIiAHICTS.
2
A.y=x-3 B.y=—
y y -
B. y = 2x ry=2+«x«
@ 4. O0uucniTy B3HaueHHA @QYHKRIL y = _20 IS 3HaAYeHHA
x
apryMeHTy, IO JOopiBHIOE —4.
A. 4 B. -4
B. -5 Ir.5

1
5. He Burkonyouu modymoBu, 3HAUIITh HYJIb QPYHKII Y = 3 x — 2.

A. 2 B. 4 B. 6 I'. -6
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O
6. Ha axomy 3 MasoHKiB 300paskeHo rpadik ¢yurmii y =3 — x?

A. UA B. yu/
3 3
0 3\? x
B yA / I. \
0 3 a:c x
7 N
.. 3
{3] 7. Buaiinirs o6macTs BusHaYeHHA QYHKIIl ¥ = —; .
x° +x
A. Yeci uncna B. VYci uucaa, kpim 0
B. ¥Yci uucna, kpim 0i 1 I'. ¥Yci yucna, kpim 0 i —1
8. VEKaKiTb TOUKYy, IO HaJIEXNUTh rpadiky GyHKHii y = x2 — 2x.
A. (0; -2) B. (1; -1)
B. (-2; 0) I.(-1; -1)
9. VraxiTe Touky nmeperuny rpadika ¢pyskmii y = 0,1x + 15 3 Bic-
cro abcruc.
A. (0; 15) B. (150; 0)
B. (—150; 0) I'. Takoi Touku He icHYEe

E 10. 3HaigiTe Aaa x = 2 3HaUeHHA QYHKITiI
7, axmo x <0,

y= xz, akmo 0 < x <3,
5x, axmo x = 3.

A .4 B. 7
B. 10 I'. Hemo:x1uBO 3HAUTU

11. I'padik HOpamMoli HIPOIOPIIIMHOCTI MHTPOXOIUTH UYepe3 TOUKY
P(2; —4). VYxaxiTh TOYKy, uepes AKY TaKOX HPOXOAUTH ITeH
rpadixk.
A. (0; -2) B. (3; 6) B. (-3; —6) I'. (3; —6)
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o
12. He 6yayrouu rpadika ¢dyHKIil y = 3x — 8, 3HAUAITE TaKy HOTO
TOUKY, abciiuca i opauHaTa AKOI € IPOTUIeKHUMU YNCJIaMHU.

A. (-2; 2) B.(2;-2) B.4;-4) T.(-4;4)

Y 3a60anni 13 nompi6bno ecmanosumu 8i0nogioHicmv Mixc iHQpOp-
Mayiero, nosnavenow yuppamu ma o6yxeamu. O0na 6i0nosidv 3aiisa.

@ 13. YcraHOBiTH BigmoBigHicTh MixK Qyukiismu (1-3) Ta Touka-
MU, y AKuX rpadik ¢yukilii neperuunae oci koopauuar (A-T').

Dynruisa Touku, y akux zpaix QYHKYIL
nepemurae oci koopdunam

4 - 2x A. (0; 4)

4 B. (0; 4), 4; 0)

x—4 B. (0; 4), (2; 0)
I. (0; —4), 4; 0)

1.
2.
3.

SIS
Il

3ABAAHHA ANA TEPEBIPKU 3HAHb AO 8§ 42—-44
@ 1. dxi 3 HaBegeHUX (HOPMYJ 3a4aI0Th PYHKIIIO:

Dy=x>+x 2)y=2"1
y+2
1 2
NYy=—72; 4) xy = (x — y)*?
x—8
2. Yu e gimifinoro pyHKIiA, AKY 3amaHO0 (pOpPMYJI0I0:
1
Hy=3x-T; 2) y = x2 - 5; 3) y = 4; 4) y = ?
2x -4

3. VYrkaxirp sHaueHHa Koedimieutis k£ i [ gaa jgigifinol QyHKILI,
3amaHoi (hopMyJIOIO:
1) y = 2x + 6; 2) y="7,4x.
@ 4. OyuKIio 3agano GopmyJiow y = —2x + 7. 3HaUIITH:
1) smaueHHs (PYyHKIII, SKIT0 3HAUEHHA apryMeHTY JOPiBHIOE 5;
2) 3HaAUEeHHA apryMeHTy, SIKII0 3HaUeHHA (PYHKIiI mopiBHIioe 3.
5. Ilobygpyiite rpadik dysKuii y = 2x — 5. 3a rpadikom 3HANIITH:
1) smaueHHsa QyHKII gaa x = 4;
2) 3HaueHHA apryMeHTy, AJA AKOro y = —3.
6. Dyukniro 3agano ¢gopmysoo y = 0,8x — 7,2. He BUKoHy0OUHU II0-
OymoBu:
1) smaiigiTe HyJdi QYHKITiI;
2) 3’sAcyliTe, Y1 IPOXOAUTH rpadik GyHKIII uepes Toury (10; 1).
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7
i 3 | 7. 3HaugiThL 00JaCTh BUBHAUEHHS (PYHKINL Y = ﬁ
x° —bx

8. IlobymyiiTe B opfHi#T cumcreMi KoopauHAT Trpadiky GQYHKITIN
y=-2,5x1y = -5 Ta 3HAUITh KOOPAWHATA TOYKHU IX IEPETUHY.

E 9. 3uaiifiTe HaliMeHIIe 3HAaUYeHHA QyHKIIl y = x2 — 6x + 11.

Hodamkosei énpasu

(4] 10. ®yuxnio y = 3x — 7 samamo gna -2 < x < 5. 3Haiigirs
o0JIacTh 3HAUeHb I[iel PyHKITii.

2x + 6, axmpo x <0,

11. ITobynytiTe rpadixk GpyHKIII y = {
6 —x, akmo x = 0.

3a rpadikoM 3HAHELITH:

1) myai QyHKILi;

2) 3HAUEeHHS apryMeHTy, 3a AKUX (PYHKIiA HaOyBae A0JaTHUX

3HAUEHb;

3) 3HAUEHHA apryMeHTy, 3a AKUX (PYHKIid HaOyBae Bim’ eMHUX

3Ha4YeHb.

BMPABU AAS MOBTOPEHHS TEMMU 4
Ilo § 42

@ 1. Yu sajye:xkuTh MJIOIIA KBaapaTa BiJl HOBXKUHU HOTO CTOPOHU?
Yu e miomra kKBajapara (pyHKIIi€I0 Bifl HOBKHHHU CTOPOHU KBaj-
para? dAxiio Tak, To 3amaiTe 10 GPYHKIIII0 (GOPMYJIOIO 3a YMOBH,
IIJ0 CTOPOHA KBajJpaTa JOPiBHIOE 4.

. x+2 | x—4
(2] 2. ®yuruii sagano dopmyramu Y = s g = Pt 3amos-
HITL y B30IINTI TabJuIlI0o, OOYMCJAMBIIKM BiANOBiIHI 3HaueHHA
GyHKILi.
x —4 -2 0 2 4
g

@ 3. Is cenma mo wmicra, BimcTaHb MidK AKUMU JOPiBHIOE 48 KM,
BUPYUINB BeJocuileAucT 3i mBuAKicTio 14 Km/rox. 3amatite Gop-
MYVJIOIO 3aJIe;KHIiCTh 3MiHHOIL $ BiJ 3MiHHOI f, Je $§ — BiicTaHb, AKY
3aJIUIINJIOCS IIOA0JIATH BEJIOCUIIEAUCTY 0 MicTa (Y KM), a t — 4dac
tioro pyxy (y rox). 3a ¢opmMysow 3HAUIITH:

1) s, axmio t = 1,5; 2) t, axmro s = 13.
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CE 4. 3HaigiTh 00J1aCTh BU3HAYEHHA (DYHKILII:
12
Dy= g 2)y=‘|"_1;
9 15
V5 ke VY Ry
o § 43

DYHKUYIT

3 = 2 >
VY s
2
6)y=—"r-
1-=
X

(2] 5. ®y=rxkmio sagaro dopmynaoo y = 2x — 3, xe —2 < x < 3. 3amos-
HIiTh y 30MINTI TaOJIUITIO 3HAUeHb (PYHKIIII i mobyayiiTe ii rpadik.

x -2 |-1,5| -1 |-0,5| O 0,5 1

1,5

2 2,5 3

@ 6. Ha mamomky 1 3o0pakeHo rpadixk ¢yukmii. 3a rpadixkom

3HAUIITD:

1) sHavenHa y, axkmo x = —3; —1,5; 0; 1,5; 3;

2) 3HAYEHHA X, AJA AKUX y = —1,5; 2; 3;
3) obsacTh BU3HAUYEHHS (PYHKILIT;

4) obnacTh 3HAUYEeHb (PYHKITiL;

5) HyJi QPYHKITIT;

6) sHaueHHs apryMeHTy, IJsd AKX (PyHKIisg HaOyBa€ mOJaTHUX

3HAUECHD;

7) 3HAUEHHsS apryMeHTy, IJs AKUX (PYHKIia HaOyBae Bim’eMHHUX

3Ha4Y€eHb.
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(4] 7. ToGyayiite rpadik GyHKIiL:

Dy=lx|, ;e 2 < x < 4 2)y=|x+ 3|, ;e -5 < x < 3.

o § 44

{Z] 8. Axi 3 HaBegenux QyHKIiH € miHifHIML:

1) y = —3x; 2) y = —3x + 4; 3) y = 3x + 4x%;

4) y=-3; 5) -3, 6) _ 1y,

y - ’ y x ’ y 3 *

SKi 3 HUX € IPAMOI0 IIPOHOPIIiNHICTIO?
(2] 9. Ho6ynyiite rpadik GyHKIIL:
1)y =2x; y=1-x 3)y =2
) y=4x — 1; 5) y = —3x; 6) y = 0,5x + 2.

3
{3] 10. Tlobyxyiire rpadix mpamoi mpomopiiiiHocTi Y = —Zx. 3Haii-

IiTh 3a rpadikom: Vin
1) sHaueHHA (QYHKOI], AKIO 8HA- | 44
YeHHA apryMeHTy nopiBHIOe —4; 0;
8; 401
2) 3HAUEeHHS apryMeHTy, 1A SKOTO
3HaUeHHA (PyHKIIiI mopiBHIOE —6; 3;
6; 201
3) HyJI QYHKIIIT;

4) 3HaAUEeHHS apryMeHTy, IJIS SKUX
dyurmia nHabyBae momaTHUX 3HAa- 0
YeHb;

30T

10+
t,XB
10

5) 3HaUEHHS apryMeHTYy, IJd SKUX

. . Maui. 2
dyurmia nabyBae Bim'eMHUX 3Ha-
YeHb. V,n
11. 'pacikm ~ dyHROit y = kx 507
iy = 2x + | mnepermHAOTHCA
B Toutti A(—2; 6). 3HaumiTe k i L. 407
E 12. Ha mamonkax 2 i 3 300pakeHo 30T
rpadixkm gBox mporeciB. OauH 3 HUX 901
OIMCYy€E TIPOIleC HAIIOBHEHHS pes3ep-
Byapa BOIOIO, a JAPYyruii — Mporec 10+
CIIOPOKHEHH S pesepByapa  Binx t,xB
Bomu. SIkmii 3 rpadikiB Bigmosimae 0 2 46 8 10
KOXKHOMY 3i 3rajaHux mporecis? 3a
KOKHUM 3 rpadikiB 3HaNIITh: Maur. 3
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1) ckinmbKu JITPiB Boau OyJio B pe3epByapi B IIOUATKOBUM MOMEHT
Jacy;

2) ckisbKu JiTpiB Boam Oyae B pesepByapi uepe3d 1 XB; uepes
6 xB; uepe3 8 XB BiJ mouaTKy IIpoIEeCY;

3) uepe3 CKiJIbKM XBUWJIMH BiJ IMOYaTKy HPOIleCy B pesepByapi
Oyme 25 11 BOmM;

4) ckinbKU JITPIiB BOAU HAAXOAUTH (BUJIUBAETHCS) ITOXBUJIUHU.
3agaiiTe (popmyJioro 3asie;KHicTh 06’emy V Bomu B pesepByapi Bin
yacy t A8 KOMKHOIO i3 IIMX OBOX IIPOIIECiB.

|9€] 13. IoGyxnyiite rpadi QyHKIiL:

1) y = 2lx];
2) y = 5lx| + x;
x‘—3x
3 :7| ;
)y 5

4) y = |x| + |-2x|.
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TonobHe 6 memi O

OYHKLUIA

SKIO KOKHOMY 3HAUEHHIO He3aJIeKHOI 3MiHHOI BiAIIoBigae emnu-
He 3HAUCHHS 3aJIeKHOI 3MiHHOI, TO TaKy 3aJeKHiCTh Ha3WBAIOTh
PYHKUiOHANBbHOIO 3anedxHicmIo, a00 pyHKYiETO.

OBJIACTb BUSHAYEHHA ®YHKUII
Yci 3HaueHHs, AKuUX HaOyBae He3aJie’KHA 3MiHHaA (apryMeHr),
YTBOPIOIOTH 0061aCcMb 6U3HAYEHHA PYHKUIL.

OBJIACTb 3HAYEHb ®YHKUII
Vci sHauenHdA, IKUX HaOyBae 3aJjieskHa 3MiHHA (pyHKIIifA), yTBO-
PIOIOTH 061acmb 3HAYEeHb PYHKYITL.

FPA®IK ®YHKLIT
I'pagirom ¢pynruii HasuBaOTh QIrypy, AKa CKIAJAETHCA 3 yCix
TOUOK KOOPAWHATHOI IIJOIIMHY, abCIucU AKHUX JOPiBHIOIOTH 3HAa-
YeHHAM apryMeHTy, a OPAMHATH — BiANOBiZHMM 3HAUEHHAM (PYHK-
mii.

NIHIKHA ®YHKUIA

Jiniiinoro HasuBawOTh QYHKIIiI0 BUTIAAY Yy = kx + [, ne x — He-
3aJIe)KHa 3MiHHA, k i | — meaxi umcia.

I'padikom Oyab-akoi JgiHiNHOL QYHKIIL € npama.

Ilina mobymoBu rpadika JiHiTHOI (DyHKIIII ToCcTaTHBO 3HAWTH KO-
OpAWHATH OBOX TOYOK rpadika.

IIpama Burmany y = [ nmapajesbHa oci Xx.

NOBYAOBA NPA®IKA ®YHKUIT y =1

IITo6 mobymyBatu rpadixk dyHKIil y = [, JOCTaTHLO ITO3HAYUTHU
Ha oci y Tourky 3 KoopauHaramu (0; /) i mpoBecTu yepes Hel IpaAMY,
napaJjejgbHy OCi X.

NMPAMA NPOMNOPLUIUAHICTb
IIpamorw nponopuiiinicmio Ha3sUBAOTh (QYHKIIIO BUIVIALY
Yy = kx, ne x — He3aJe)XHa 3MiHHA, k£ — BiIMiHHe BiJ HYJIA YUCJIO.
I'padixom mpsamMoi mpoOIOPITiffHOCTI € ITpsAMa, AKa TPOXOAUTH Ue-
pes IIoYaToK KOOPAUHAT.
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TEMA 10

KOJIO | KPYT

Y Ul TEMI BU:

O npuragaeTe NOHATTS KOMa, Kpyra Ta IXHiX eNeMeHTiB;

O O3HanMomMmuTecs 3 NOHATTAMWU AOTUYHOI 40 Kona, CepeanHHOro
nepneHanKynapa o Bigpiska; Kora, onMcaHoro HaBkomno TPUKYT-
HWKa, i Kona, BIMCAHOro B TPUKYTHUK, LEHTParnbHOro Ta BrMCaHoro
KyTa; MOHATTSAM r€OMETPUYHOIO MiCLIA TOYOK;

O HaBYUTECSs 3aCTOCOBYBATM O3HAYEHHS Ta BNACTUBOCTI 40 pO3-
B'A3yBaHHS 3a4ay.

T " \/\W\/\\m,J_/—Vﬂf\\/ /\\\\‘ﬁh‘—/‘)‘\‘k/j—»v

§ 45. Kono i kpyr
Kono Tta noro enemMeHTH
C )
"N/~ FKonom Ha3suBaiOTh reoMeTpuuny ¢irypy, axa crma,uaefn,caJ

3 yciX TO9YOK IJIOIMHMW, PiBHOBiAAJIeHMX Bix XaHOI TOYKH.

IT:0 Touky Ha3UBAIOTE Yermpom Koyua. Binpizok, njo cronyuae
IIEHTD 3 OyIb-AKOI0 TOUKOIO KOJIa, Ha3MBAIOTh padiycom.

Ha wmaaoHKY 300paskeHO KOJIO i3 IIEHTPOM
y Touri O i pagmiycom OK. 3 o3HaAueHHA KoJia
BUIIJIMBAE, MIO BCi pajiycu OAHOTO I TOTO CaAMOIO

KoJla MAalOTh OJHAKOBY HIOB:KHUHY. Pamiyc KoJa 'K
3a3BUYail MO3HAYAIOTH OYKBOIO .
\_ J
m Ilanmo: O — nenrp xKona, £ LKM = 25° (man. 45.1).
: 3umanrtu: L MOL.
: P036’a3aHHA.
1) Ockinbku Touka O — IEHTP KoJa, TO

OK = OM (ak pagiycu). Tomi A KOM -
piBHOOempeHmit, oTorke, L M = £ K = 25°.
2) / MOL - 3oBHimHI#A mgaa A KOM,
TOMY, 3a BJIACTHUBICTIO B30BHIIITHHLOTO KYTa,
LZMOL=Z/ZK+ ZM =2 - 25°=50°.
Bionoeidv: 50°. Mau. 45.1
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Bigpisok, 1m0 cmosydyae nOBI TOYKH KoJIa,
HasWBalOTh xopdor. Xopay, III0 IIPOXOJUTH
yepes IIeHTD KoJja, HasuBaioTh diamempom. Ha
MaJIoOHKY 45.2 Bigpisoxk MN € Xopmaoio KoJa,
a Bigpisok AB — iioro gmiamerpoM. OcKinbKu
AB = OA + OB, moxoguMO BHCHOBKY, IIIO JIOB-
JKMHA [giamMeTpa BABiui OijbIna 3a [OOBKUHY
panmiyca. Mam. 45.2

Kt [iameTp kona 3asBuyan nosHadawTb bykBot d. OTxe, d = 2r. Kpim
© TOro, LUeHTp Kona € cepeguHoto Byab-aKoro giameTpa.

Koo Ha mmanepi 300paskyioTh 3a JAOIIOMOTro0 MUpPKyaa (mas. 45.3). Ha
MiCIIeBOCTi IJIs MOOYAOBU KOJIa MOKHA BUKOPUCTATH MOTY3KY (MaJi. 45.4).

Mau. 45.3 Mai. 45.4

BnactuBocTi eneMeHTiB KONa
PosrnsaeMo medaKi BAACTUBOCTL eeMeHTIB KoJja.

Q‘ Teopema 1 (mpo mopiBHAHHS AiamMeTrpa i xopau).
Hiamerp € HaNOGLNLMIOW 3 XOpA.
M —~N IfoseOenns. Hexaii AB — [oBiIbHUI giaMeTp

KoJia, pajmiyc akoro mopiBuioe r, a MN — BigMminma
B Big miamerpa xopna xoJsa (maJj. 45.5). oBexemo, 110
AB > MN.
AB = 2r. ¥V TpuUKyT- P
Maux. 45.5 HUKYy MON, BUKOPUCTOBYIOUU /4\,
HEPiBHICTh TPUKYTHUKA, MAEMO A ‘4
MN < MO + ON. Otxe, MN < 2r. Tomy

AB > MN. Teopemy gmoBezeHo. B &)
Hexaii Touka P He HaJeKUTh Bimpisky AB.
Toni kytr APB Has3uBalOTh Kymom, nid axum

6idpizox AB eéudno 3 mouxu P (man. 45.6). Maui. 45.6
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o,

@ Teopema 2 (po KyT, I AKAM BHAHO AiaMeTp 3 TOYKHM KOJA).
HMiamerp 3 Oyab-AKOI TOYKHM KO0Ja BMAHO I MPAMHM KyTOM.

Ilogedennsa. Hexait AB — pgiameTp Kosa, a P — soBisHa ToOUuKa
KoJia (maJg. 45.6). IloBenemo, 1mo £ APB = 90°.

1) V mpuryraury AOP AO = PO (ak pagiycu). Tomy A AOP —
piBHOOenpenuii i £ OAP = / OPA.

2) Anausnoriuno £ OPB = Z OBP.

3) Orxe, APB = /A + /B. Ane x y AAPB:
LZAPB + /A + B = 180°. Tomy ZAPB + ZAPB = 180°%
2/ APB = 180° £ APB = 90°. Teopemy noBemeHo. M

a‘ Teopema 38 (BIacTUBiCTH JiaMeTpa Ko0JIa, NEPIEeHAHKYJIAP-
HOT'O ZI0 XOPAH).
Jdiamerp KoJa, NEPHEHIUKYIAPHUN 10 XOPAH, ALUIMTE ii HABMIJL.

Ilosedenns. Hexait AB — piamerp Kona, MN —

BimminHa Bim miamerpa xopma kKoaa, AB | MN
(man. 45.7). HoBegemo, o ML = LN, ne L — Touka
nepetuny AB i MN. &
A MON - piBHOGenpenuii, 60 MO = ON (ax M 17 N
paniycu), OL — #ioro BucoTa, IPOBeieHa 10 OCHOBHU.
Tomy OL € Taxkosx i megiamoio. Otixe, ML = LN. B

Axmo xopma MN e pgiameTpoM KoJia, TO TBEP-

Mau. 45.7
IpKeHHs TeopeMu € oueBUIHUM. TeopeMy noBeneHO. B

(E Teopema 4 (BacTuBiCTh AiamMeTpa KoJa, M0 IPOXOLHATD Yepes
CepefuHYy XOPAH).
Jiamerp xona, M0 IPOXOAUTH Yepe3 CepefuHy XOpau, AKa
He € aiaMeTpoM, NEPNEeHAUKYJIAPHHH M0 Licl xopam.

Ilogedenns. Hexamt npiamerp AB TIPOXOIUTH A
yepe3 TOuKy L — cepemuny xopau MN, aKa He
e pmiamerpom Koiaa (maja. 45.8). IoBememo, IIo
AB 1 MN. 0

A MON - piBHOOenpenuii, 60 MO = NO (ak

paniycu). OL — memiana piBHOOEIPEHOTO TPUKYT- M L N
HUKa, IIpoBefieHa m0 ocHOBH. Tomy OL € TakoK
Bucoroo. Ot:xe, OL 1 MN, a tomy i AB 1 MN.

Mau. 45.8

Teopemy mosemeHo. W
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Kpyr i noro enemeHTH

Komno pa3som 3 #oro BHYTPiIIHB0I0 00JIACTIO HA3HBAIOTH icpyzom.J

Ha masonky 45.9 300paskeHo KpyT.

Ilenmpom, padiycom, diamempom, xopdoi Kpyza Ha3U-
BalOTh BiJIIOBiZHO IIEHTP, pangiyc, giaMmerp, XOpAy KoJa,
sAKe € MeyKel JaHOTo Kpyra.

Max. 45.9

@ LLlo HasnBaloTb KOMOM; LIEHTPOM Kona; pagiycoM kona? O Akvi Bigpi3ok Ha3MBaKTb
o Xopaot kona, a siku — giametpom kona? O Lo HasusatoTb kpyrom? O Ccopmynton-
Te Ta AOBefiTb TEOPEMM MPO BNACTMBOCTI EMEMEHTIB Kona.

§ Fosb sximo 3agaui ma buxonaime bnpabu

=

45.2.

45.3.

45.4.

45.5.

45.6.

45.8.

45.9.
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45.1. (Vcno.) Touka O — meHTp Kojaa (maiu. 45.10). dAxi 3 Big-
PiBKiB Ha MaJIIOHKY €:
1) xopmamMu KoJa;

Q

F
2) miameTpaMu KoJa; P e
3) pamiycamu koJia?
3HaigiTh HAa MaJIOHKY 45.10 xXopay, 1m0 D

T
L
C

IIPOXOAUTDH Uepes IeHTP KoJa. K Hasu-
BaIOTh TaKy Xopay?

OO0uuciiTh miameTp KoJia, AKIIO MHOT0

paziyc DOpiBHIOE: Mau. 45.10
1) 4 cwm; 2) 3,7 mm.

3HaHZITh JiaMeTp KoJja, SKIIO MOoro pagiyc AOPiBHIOE:

1) 7 mm; 2) 4,8 cm.

3HaumiTh pagiyc KoJja, AKII0 HOoro AiaMeTp JOPiBHIOE:

1) 8 mm; 2) 2,6 cm.

O6uncIiTh pagiyc KoJja, AKIIO HOro AiaMeTp JOPiBHIOE:

1) 18 cwm; 2) 3,8 mm.

45.7. Hakpeciith Koj0, pamiyc sxoro mopiBuioe 4 cm. IIpose-
nits y Hbomy miamerp MN i xopany MK. 3uaungits £/ NKM.

Haxpeciaits KoJi0o, pajgiyc arkoro gopiBuioe 3,6 cm. IIpoBexmitsh
y HbOMY pgiamerp AB Ta xopay BD. IlepeBipTe 3a JOIIOMOIOIO
KOCHHIISI YW TPAHCIOPTHUPA, 1o £ BDA — npamwuii.

YcepenuHi KoJia B3ATO NOBIJIBHY TOUYKY, BiAMIHHY BiJ IleHTpA.
CKigbKM miaMeTpiB i CKIJIBKHK XOPJ MOMKHA IIPOBECTH Uepe3 ITI0
TOUKY?

O
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o

45.10. Ha xoxi B3sATO MOBiJbHY TOuKy. CKiJIbKM MiaMeTpiB i CKiJIbKU
XOpJ MOKHa yepes3 Hel mpoBecTu?

45.11. Pagiyc kosa mopiBHIOE 5 cM. Um MOMKe Xopja IILOTO KoJia
JIOpiBHIOBATH:
1) 2 cm; 2) 5 cm; 3) 7 cm;
4) 9,8 cwm; 5) 10,2 cm; 6) 93 mm?

45.12. Pagiyc kosa mopiBHIOE 4 nM. Yum Moke Xopaa IIbOro KoJia
JIOpiBHIOBATU:
1) 1 om; 2) 4 mwm; 3) 6,7 mm;
4) 7,95 mwm; 5) 8,3 mwm; 6) 89 cm?

45.13. V¥V xoui nmpoBeneno giamerpu AB i CD (mau. 45.11). Hosexits,

mo A AOD = A BOC.
M

A O N B

B

A
C 2 A
Maux. 45.11 Mau. 45.12 Man. 45.13 Maun. 45.14
45.14. Y koui i3 meaTpom O mpoBenerno xopau MN i PK Tta giametp PM.

45.15.

45.16.

/ POK = Z MON (mau. 45.12). Hosexnits, mo A MON = A POK.

Ha mamionry 45.13 Touka O — 1IeHTP KoJjia. SHAWOITh I'PagyCcHY
Mipy:

1) xyra O, akmio £ A = 52° 2) xyrta B, axmo £ O = 94°.
Ha mamarorKy 45.13 Touka O — IeHTp KoJia. 3HAUOITH T'pa-
IYCHY Mipy:

1) kyTa O, sakio / B = 48°;

2) kyra A, axmio £ O = 102°.

45.17. Ha mamouky 45.14 Touka O — 1ieHTp Koja, £ COA = 32°.
3uangite £ CBA.

45.18. Ha mauoHKYy 45.14 Touka O — menTp KoJjga, £ BCO = 18°.
3uangite ~/ AOC.

45.19. ano xoso paxiyca 5 cm. 1) IlpoBexmits y HbOMYy Xopay 6 cm
3aBIOBKKU. CKiJTbKM TaKUX XOPJA MOXKHA ITPOBECTH?
2) Touka A Hanexkuth ganomy Koury. CKimbKu xopna 6 cm 3aB-
JTOBXKKM MOKHA IPOBECTH 3 JTaHOI TOUKU?

O

125



TEMA 10

45.20.

45.21.

3

45.23.

45.24.

O
Y koai ma mamouxky 45.15 AB — giamerp, L ABM = 60°

BM = 5 cm. 3HalgiTh giamMeTp KoJja.
Y koui Ha MaawHKY 45.15 AB — miamerp, M

ZABM = 60°, AB =18 cMm. 3HaigiTL IOB-
JKuHy xopau MB.
A B

45.22. JloBeniTh, IO KOJU XOPAU PiBHO-
BimgajieHi Bij IleHTpa Koja, TO BOHM MiXK
co0o010 piBHI.

IoBeniTh, IO PiBHI XOpAM KoJIA PiBHOBij- Mau. 45.15
JaJieHi Bijm #oro meHTpa.

Xopzaa KoJa mepetuHae ioro giamerp mig kyrom 30° i giaurbesa
JiaMeTpoM Ha Biapiskm 4 cMm i 7 ¢cM 3aBIOBXKKU. SHAUAITH Bin-
CcTaHb BiJl KiHIIIB XOpAHu A0 IIPSAMOI, IITO MiCTUTH AiaMeTp KoJia.

©O) Bnpabu gns nobmopenns

45.25.

45.26.

45.27.

IlobynyiiTe mpamy a, Touky M Ha BiacTtaHi 3 c¢Mm Big mpsamoi
Ta ToukKy N Ha BigcraHi 2 cMm Bifg mpamoi Tak, o0 Bigpisok
MN mepeTuHaB IPIMY.

IIBa piBHUX MiK CO00I0 TYIUX KYTH MAlOTh CHiJILHY CTOPOHY,
a IBi iHIIIi cTOPOHM B3a€MHO HepPIeHAUKYIAPHi. S3HANLITL I'pa-
IYCHY Mipy TyIIOTO KyTa.

HoBemiTh piBHICTh IBOX I'OCTPOKYTHUX PiBHOOEIPEHUX TPUKYT-
HUKiB 3a OCHOBOIO i BMCOTOIO, IIPOBEJEHOIO IO OiUHOI CTOPOHMU.

Kummeba mamemamuka

45.28.

CkinbKu 1OTPiIOHO pOOITHUMKIB 1A mepeHeceHHs may0O0BOi
6aakm poamipom 6,5 M x 30 cm x 45 cm? Koken poOGiTHHK
Mo:ke mimHATH B cepexubomy (0 Kr. IllinpHicTh myba —
810 xr/m3.

@ Likabi 3agaui — nomipkyd ograve

45.29.
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Y KopoOI11i MIOKOJIaAHI ITYKePKN KBaaApaTHOI (DOPMU BUKJIATEHO
y BUIVIAAL KBajpaTa B oguH Imap. Mapiiika 3’isa Bci IIyKepKu
oo mepuMerpy KBagparta — ycboro 20 mykepokx. CKiJabKHu
IIYKEPOK 3aJIUIINJIOCHh Y KOPOOILi?




Kono i kpy2

8§ 46. [lotTuuHa Ao Kona, ii BNaCTUBOCTI

B3aeMHe po3MiweHHa npsiMoi Ta kona

Posriianemo B3aeMHe PO3MiIlleHHA MIPSAMOI Ta KoJja.
IIpama i Komo MOXKYyTb MaTu nABI cminbHi Toukm (Maj. 46.1),
OIHY CITLIbHY TOUKY (MaJi. 46.2) abo He MaTH CIiJIBHUX TOYOK (MaJi. 46.3).

0
a
Mau. 46.1 Mau. 46.2 Mai. 46.3

IIpsamy, ska Mae OBi CIILJIBHI TOYKH 3 KOJIOM, HA3WBAIOTH CIYHOIO.
Ha mamonxy 46.1 OK — BiacTraHb Bif 1eHTpa KoJsa — Touku O — 10
ciumoi. ¥ nmpamoxkyTHOMYy TpuKyTHUKY OKA ctopoHa OK € kareTowm,
a AO - rimorenysoio. Tomy OK < OA. Orxke, gidcmaHb 6i0 yenmpa
Koaa 0o ciunoi meHwa 6i0 padiyca.

Jdomuyroro 1o Kojla HA3WBaIOTh NPAMY, AKA MAa€ 3 KOJOM JIMIlIe
oaHy cuiaeHy TOYKy. 1[50 TOUKy HA3MBAIOTE MOYK00 Jomuxy.

Ha masonky 46.2 nmpsaMa @ — JOTHYHA 10 Koja, K — TouKa JOTHKY.

SKImo mpAMa i Koo He MalOoTh CIiJIBHUX TOYOK, TO Bimcranb OK
Oinpina 3a pagiyc kKoma OA (mag. 46.3). Biocmanb 8i0 uenmpa KoaLa
00 npamoi, AKa He nepemuHae ue Koao, biavwia 3a padiyc.

BnactuBictb ooTUUYHOT

(E Teopema 1 (BracTHBICTHL ZOTHYHOL).
JloTHYHA [0 KOJa € NepHeHAMKYJIAPHOIO 10 pajiyca, AKUU
NPOBEXeHUH Yy TOYKY JOTHKY.

llogedenns. Hexali mpsaMa a DOTUYHA O KoJia
i3 menTpom y Touri O, Touka K — TOUKa HOTUKY

(Mai. 46.4). Dosexemo, 1o a L OK. 0
IIpunycTumo, 1o IpsSMa a He € IMepIeHIUKY- A

nsapaowo 1o OK. Ilposememo 3 Touku O mepneHan-

Kyasap OM po npamoi a. Togi OM — xareTr mpsMo- M K

KyTHOro TpukyTHuUKa KOM. OCKilbKu y mpsMoi Maur. 46.4
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O
3 KOJIOM JIMINIe OfHAa CcIijibHa Touka K, To Touka M, IO HAJEKUTh
OpaMiil a, JeXKUTh mos3a KoaoM. Tomy moBsKuHa Bifpisxka OM O6ijgbima
3a JOBXKUHY Bimpiska OA, akuii € pagiycom xoJa. Ockinsxku OA = OK
(ak paxiycu), To OM > OK. Ane, 3a npunyimeaaam, OM — KaTeT nps-
MOKyTHOro TpukyTHUKa KOM, a OK — ioro rinorenysa. Ilpuiinan mo
OpoTUpiuuA 3i CIiBBIJHOIIIEHHAM Mi’K KaTETOM i T'iIIOTeHY30I0 ITPAMO-
KyTHOTO TpuKyTHUKA (quB. § 40, BiacTusicTs 2).

Omxe, HaIlle IPUNYIIEHHA € HenpaBUJIbHUM, ToMYy a | OK.

Teopemy moBemeHO. B

Hacninok. Bixcrams Big meHTpa KoJia A0 JOTHYHOL A0 ILOTO
KOJIa XOpiBHIOE paniycy KoJja.

m IIpama AK moTtukaeTbcs 0o Koja B Toulli K (maJj. 46.5).
¢ 3uatitu Kyt KOL, axkmo LAKL = 130°.
Posg’azannsa. 1) Ockinbku AK — pgoTwWdHa 10

KoJsia i Touka K — Touka gotuky, To AK 1 KO,

To6T0 LAKO = 90°. 0 L
2) ZOKL = ZAKL — ZAKO = 130° — 90° = 40°.
3) OK = OL (ak pagiycu rosaa), AOKL — piBHO-
o6enpennii; /L = ZOKL = 40°.

4) Tomi /KOL = 180° — 2 - 40° = 100°.
Bidnosids: 100°. Mz 46.5

A K

@ Teopema 2 (oOGepHeHa 0 TeopeMHU IPO BJAACTUBICTD JOTUYIHOIL).

SAxmo npavMa NPOXOaUTH Yepe3 KiHenb paaiyca xoJga i mep-
NeHIUKYJApHA I0 IOro pajiyca, TO If NpAMAa € XOTHIHOIO
IO I[LOTO KOJA.

Ilosedenns. Hexait OK — papiyc KoJa i3
meaTpoM y Touri O. Ilpama a mpoxomuThb
yepes Touky K Tak, 1mo a | OK (mau. 46.6).
HoBenemo, 1110 @ — JOTHUYHA 0 KOJIa.

IIpumrycTumo, m1o mpsMa a Mae 3 KOJOM
e OHYy CHLJIBHY TOYKy — TOukKy M.
Tomi OK = OM (ax pagiycu) i A OMK —
piBHOOGenpenuii. ~ OMK = / OKM = 90°.
Orpumaiu, 1m0 B TpukyTauky OMK e nBa
OpAMHUX KYTH, IO CYIEPeYUTh TeopeMi
PO CyMy KYTiB TPUKYTHHKA. Mau. 46.6
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O

Hamre npunymensa HenpaBuigbHe. OTike, IpAMa @ He Ma€ iHITHUX
CIILIBHUX TOYOK 3 KOJIOM, OKpPiM Touku K. Tomy npsamMa a € JOTHMYHOIO
0 KoJia.

Teopemy nmoBeneHo. W

m Yepes pgany TouKy P Kosa i3 meH-

* tpom O 1MpoOBECTH MOOTHUYHY OO IILOTO KoJia

(mai. 46.7).

Poszg’sazannsa. Ilposememo pagiyc OP, a morim

MMOOyAyeEMO HpPAMY m, MEePIEeHANKYIAPHY I0 pa-

niyca (HampukJjam, 3a JOIOMOT'0OI KOCHHILA). 3a m
TEOpeMO0 2 IpsaMa M € JOTUYHOIO I0 KOoJa. Mau. 46.7

P

BnactuBicTb Bigpi3kiB 4OTUYHMX, NPOBEAEHUX 3 OAHIET TOUKU

Posrimamemo aBi moTmuHi g0 KojJa 3 IleHTpoM y Touli O, aki
IPOXOAATH Uepe3 TOUKY A M JOTHKAIOTHCA A0 KoJja B Toukax B i C
(man. 46.8). Bigpisku AB i AC masuBaloTh gidpidkamu O0OMUYHUX,
npogedenux 3 mouku A.

B

C
Maix. 46.8

(1\ Teopema 38 (BiacTHUBICTH BiAPi3KiB MOTHYHHX, TPOBEAEHHX
3 ogHiel ToukHu). BigpisKE XOTHYHMX, NPOBEACHHX 3 OAHIET
TOYKH 0 KO0JIa, piBHI MixK co0ox0.

Ilogedenns. Ha mamosKy 46.8 TpuryrHuku OBA i OCA — npsamo-
KytHi, OB = OC (ak pagiycu), OA — cminbHa CTOPOHA IIMX TPUKYT-
HukKiB. A OBA = A OCA (3a raretom i rimorenysor). Tomy AB = AC.
Teopemy mosemeHOo. W

@ O Akum moxe OyTM B3aeMHe po3MilLeHHst Kona i npamoi? O Aky npsMmy Hasusa-
0 10Tb CcivHoto o kona? O Lo GinbLue: BiacTaHb B LieHTpa kona 4o CiYHOI Yn pagiyc
e kona? O Lo Ginblue: BiacTaHb Big LEHTpa Kona Ao NpsIMOoi, sika He NepeTMHaEe Kono,

un pagiyc? O Axky npsMy HasuBarTb AOTUYHOW A0 kona? O Cchopmynionte Ta go-
BEAiTb BNacTmeicTb AoTU4YHOI. O CchopmynitonTe Ta JOBELITb BNACTUBICTb, 0OepHEHY
40 Teopemu Npo BracTueicTb 4oTu4HOI. O CdopmyntonTe Ta AOBediTb TEOPEMY Mpo
BMACTUBICTb Bigpi3KiB JOTUYHUX, NPOBEOEHUX 3 OOHIET TOUKM.
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¥

=

46.2.

46.4.

46.5.

46.6.

46.7.

46.8.

=

Fosb aximo 3agaui ma buxonaime bnpabu

46.1. (VYcHo.) Ha saxomy 3 MmamioHKiIiB 46.9-46.11 mpama m
€ MOTUYHOIO 10 KOJIa, a HA AKOMY — CiuHOI0?

——m m

Mau. 46.9 Mau. 46.10 Maui. 46.11

(Verno.) CkinbKu pPiBHUX MOTHYHUX MOYKHA TPOBECTH OO KoJia
yepes TOUKY, IO JIEKUTh:

1) Ha KouJIi; 2) mos3a KO0JIOM; 3) ycepenuui Kosa?
46.3. HakpeciiTh K0Ji0, pagiyc AKOro JOPiBHIOE 3 CM, IIO3HAUYTE
Ha HBOMY TOUYKYy P. 3a JOIIOMOror KOCHUHI[A HPOBEIITHL uepes
TOUKy P JOTHMYHY O IIBOT'O KOJIa.

HaxpeciiTs K0J10, pagiyc sSIKOro JOpPiBHIOE 3,5 cM, IIO3HAUTE Ha
HBOMY TOYKYy M. 3a OOIIOMOroi0 KOCHHIII a00 TpaHCHOPTHPA
IPOBENITh AOTUUYHY Ueped TOUKy M 10 IIbOTO KoJia.

Pagiyc Kosa mopiBuioe 6 cm. K posmiineHi mpama a i KoJo,
AKIIO BificTaHb BiJ ITeHTpa KoJja g0 IPAMOI JOPiBHIOE:

1) 4 cwm; 2) 6 cm; 3) 8 cm?

Pagmiyc kosa mopiBaioe 3 mam. fIK posmimeHi mpama b i KoJo,
AKIIO BificTaHb BiJ IIeHTpa KoJja OO0 IPAMOL JOPiBHIOE:

1) 3,7 mwm; 2) 3 mwm; 3) 2,7 nm?

Ha mamonky 46.12 KP — poTuuyHa 10 KoJia,

Touka O — LeHTp Koja. SHANTITh:

1) £ OMN, saxmio ~ NMP = 40°; 0

9) / KMN, sxmo / OMN = 48°, N
Ha mamonky 46.12 KP — poTuuyHa 10 KoJia,
Touka O — IEeHTp Koja. SHANTITh:

1) / NMP, sixmo / OMN = 53° K M P
2) £ OMN, sxkmpo 2 KMN = 130°. Mau. 46.12

46.9. 3 Touku A 1m0 KoJa i3 meHTpoMm y Toulli O mpoBemeHO ABi
moruuHi AB i AC (B i C — Touku motuky). oBeniTh, 1o mpo-
miab OA — GicekTpuca Kyta BOC.

46.10. 3 Touxku P 1o KoJja i3 eHTPOM y TOUIli @ ImpoBemeHo notuuHi PM
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i PN. [loBeniTe, 1o npominb PQ — Gicekrpuca kyta MPN.
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O
46.11. IIpama MK — pgoTudyHa [0 KoJa,
Touka O — meHTp Kouga (maj. 46.13).
3uatigite £ NMK, akmo £ MON = 82°. 0 N
46.12. IIpama MK — poTudyHa OO KoJa,
Touka O — meHTp Kosaa (maj. 46.13).
3Hangite £ NOM, axmio £ KMN = 53°.
(4] 46.13.3 Toukm M, mo JIEXKWUTH 1032 M K
KOJIOM, IIPOBeAeHo ABi moTmuHi. Bigcranb Mau. 46.13

Bim Toukm M gm0 IleHTpa Koja BABiui
OinmbIra 3a pamiyc xoja. SHAUTITh KYT MidK JOTHUUHIIMU.

46.14. IIpami MN i MK noTuKamoThCA I0 KoJa i3 meaTpoM O B TOUKaX
N i K. 3uangite NK, axmio £ OMN = 30° MN = 7 cwm.

O) Bnpabu grs nobmopenns

46.15. OnguH 3 KyTiB TPUKYTHUKA [OPiBHIOE IIOJOBMHI 30BHIIII-
HBOTO KyTa, He CyMisKHOro 3 HuM. [loBexmiTh, IO TPUKYTHUK
piBHOOEIPEHUTA.

46.16. Ha mamamouky 46.14: £ C = 90°, L ABC = 30° £ZADB = 15°
AC = 6 cm. 3Haiigite BD.

A

30° 15°
C B
Maux. 46.14

Kummeba mamemamuka

46.17. I1lo6 BuMBHAUMTH BiAcTaHBb BiJ cmocTepiraua B 10 HEIOCTYII-
HOTO JepeBa A, II0 pocTe Ha Apyromy Oepesi, O0yJ0 BUKOHAHO
moOynoBu (MaJji. 46.15). K Temep mMoKHaA 3HaWTU BigcTranb BA?

Maui. 46.15
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46.18. IlocTaBTe I’ATH IIAIIIOK HAa IIAXOBY JOMIKY (po3Mip AKoi 8 x8)
TakK, 1100 OyAb-AKMI KBaJpaT, IO CKJIAJAETHCA 3 AeB’STH KJIi-
TUHOK, MIiCTHB TiJILKU OZHY IIAIIKY.

§ 47. Kono, BnucaHe y TPMKYTHHUK

BnactuBicTtb 6icekTpucu kyta
PosrisreMo BaKJIMBY BJIACTHBICTh OiceKTpucHu KyTa.

(r Teopema 1 (BracrusicTe GicekTpHcH KyTa).
Bynn-aka Touka O6iceKTpHCH KyTa piBHOBiZmaXeHa Bix cTOpiH
IBOTO KYTA.

Ilogedenns. BubGepemo Ha OicekTpmci Kyrta A
IoBibHY TOUuKy K i mpoBememo 3 Touku K IeprieH- B
murkynapu KB i KC po cropin kyra (maj. 47.1). K
Toxi KB i KC — Biacrani Bim Toukum K 1o crTopiu
Kyta A. oBememo, mo KB = KC.

Posraaaemo A AKB i AAKC (£ B = 2ZC =90°.

AK - ixua cminpHa rinorenysa, £ BAK = £/ CAK A c
(6o AK — GicekTpuca). Mau. 47.1
Omxe, ANAKB = AAKC (3a rinoTeHysomn

i roctpum ryrom). Tomy KB = KC.
Teopemy noBezieHO. M

Kono, BnucaHe y TPUKYTHUK,
Ta NOro icHyBaHHA

Kono Ha3WBalOTh SNUCAHUM Y MPUKYMHUK, AKII0 BOHO XOTH-
KAEThCA IO BCiX CTOPIiH IbOT0 TPMKYTHHKA.

Ilpu npoMy TPUKYTHUK Ha3WBAaIOTh ONUCAHUM HABKOJO KOLA.

@ Teopema 2 (Ipo KOJO, BOHCAHE Y TPUKYTHHK).
Y Oyab-AKHH TPHKYTHHK MOHA BIIMCATH KO.IO.

Ilogedennsa. Posriaremo posinbHuit A ABC. Hexait 6GiceKTpucu
KyTiB A i B [pbOro TPUKYTHUKA IIepeTUHAIOThCA B Toulri I (maJj. 47.2).
IMoBememo, IT0 I TOYKA € IIEHTPOM BIKUCAHOTO Y TPUKYTHUK KOJIA.
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O
1) Ockinmbku Touka I JeXuThb Ha OiceKTpuci C
KyTa A, To BOHA piBHOBiAmaJyieHa Big ctopiam AB i AC
TpuUKyTHUKAa, To0TO IM = IK, ne M i K — oCcHOBu
HepHIeHAUKYJIApPiB, IIpPOBeAeHMX 3 TOouKum I [0
cropin AC i AB BigmoBizHo.
2) Anasoriuno IK = IL, ne L — ocHOBa IIepIIeH- L

M,
IUKyJaapa, mpoBeaeHoro 3 Touku I go cropouu BC.
3) Orke, IM = IK = IL. Tomy KoJIO i3 IIEHTpPOM
y toumi I, paxiyc saxoro IM, NpOXOAUTH uYepe3 h e 3

Touku M, K i L. Croponu tTpukytuuka ABC noTuka-
IOTBCS IO IILOTrO KoJa B Toukax M, K i L, ocKinpku Mai. 47.2
nepneHauKyaApHi 1o paxaiyciB IM, IK i IL.

4) Tomy KoJIO i3 meHTpOM y Toulli I, pagiyc skoro IM, € BiucaHUM
y A ABC.

Teopemy moBezeHO. B

B Hacrmifok 1. BicekTpucH TPHKYTHHKA TeDPeTHHAIOTHCI
B OXHIiM TOYIi.

llogedenns. 3a nOBeOeHHAM IIONEePeAHBOI TeopeMu Touka I —
TOuKa mepeTmHy OiceKTpuc KyTiB A i B TpukytHuka ABC. Ilose-
IeMo, 1o OicekTpuca Kyta C TaKOXX IPOXOAUTH uepe3 TOUKY I.

Posriaremo npamokyTHi TpukyTHUKM CMI i CLI (man. 47.2).

Ockinbku IM = IL, a CI — coijsibHa rinoTeHys3a IMUX TPUKYTHUKIB,
o A CMI = A CLI (3a rarerom i rimotrenysorw). Toni ~ MCI = / LCI
(AK BimmoBimHI KyTu piBHUX TPUKYTHUKIiB), a CI — GicekTpuca kyrta C
TpuKkyTHUKa ABC.

Omxe, OiceKTpucH BCiX TPhOX KYTiB TpuKyTHHUKA ABC IIpPOXOAsTh
yepe3 TouKy I, TOOTO BcCi Tpm OiceKTpucu TPUKYTHUKA II€peTHHA-
IOThCA B ONHIHN TOYIII.

Hacainox nmosenmeno. m

Haragmaemo, 1[0 TOUKY HIepeTHHY OiCEeKTPHC TPUKYTHUKA Ha3U-
BaIOTh [HUEHMPOM.

B Hacmigmoxk 2. IleETpomM Ko0Ja, BIHCAHOIO y TPHKYTHHE,
€ TOYKA TepeTmHy GiceKTpuc IHOT0 TPUKYTHHKA.

m Koso, Bnucanme y A ABC, poTukaeTscsa 10 cTOopoHH AB
° vy Toutti K, mo cropoau BC — y Touni L, a go cropoau CA — y Tou-
i M. doBectu, mo:
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AK =AM =p—-BC, BK = BL=p—-AC, CM = CL = p - AB,
_AB+AC+BC
2

Jlosedenns. 1) 3a BaacTuBicTIO BigpisKiB mO-
TUYHUX, NIOPOBEIEeHUX 3 OJHiel TOYKU, MaeMo:
AM = AK, BK = BL, CL = CM (man. 47.3).

2) Ilogmaummo AM = AK = x, BK = BL = y,
CL = CM = z. Tomi Pyp, = 2x + 2y + 2z =
=2x +y + 2). Tomy p=x + y + 2, 3BigK®
x =p—(y + z); Tobro x = p — BC. A
3) Maemo: AM = AK =p — BC.

Amnasoriuao moBoxuthesi, mo BK = BL = p—AC, Mau. 47.3
CM=CL=p-AB.m

Ie p — miBmepuMeTp TpukKyTHUKa ABC.

X K Y

@ Cdbopmyntonte Ta 4oBeaiTb BNacTmeicTb bicekTpucu kyta. O Ake Kono HasvBalTb
o BnmcaHum y TpukyTHUK? O CchopmynionTe Ta AOBEAITb TeOpeMy Mpo KOMo, BnncaHe
y TPUKYTHUK, Ta Hacnigok 1 3 Hei. O CdopmynionTe Hacnigok 2.

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

@ 47.1. (Ycno.) Ha akux 3 manmoHKiB 47.4—47.7 300paskeHo KoJIo,
BIOHCAHE YV TPUKYTHUK?

O O, O X

Man. 47.4 Man. 47.5 Max. 47.6 Max. 47.7

(2] 47.2. Hakpecmith TrOCTPOKYTHHE TPHKYTHHMK. 3a IOIOMOIOIO
TPAHCIIOPTHUPA, MUPKYJIA i JiHIAKKM mOOyAyHTe KOJIO, BIHCAHE
B Ileli TPUKYTHUK.

47.3. HakpecyiTh IPAMOKYTHHI TPUKYTHHK. 3a AOIIOMOIOI0 TPAaHC-
mopTHUpa, IMUPKYJAA 1 JiHifIKM moOyayiTe KOJIO, BIMCAaHe B Iiei
TPUKYTHUK.

474. Y N ABC Bumucano KoJio i3 meHTpom y Toutti I (mana. 47.2). 3uaii-
niTe Kytu TpukytTHuka ABC, akmio / IBK = 35°, / MCI = 25°.

47.5. Y AN ABC BrucanHo KoJio i3 meHTpoM y Toumi I (mam. 47.2).
Z CAB = 70°, £ CBA = 60°. 3naigire £ MCI.

i3 | 47.6. Ha mamonry 47.2 Touka I — IeHTP K0J1a, BIIMCAHOI'O B Pi3HO-
cTopoHHi TpukyTHUK ABC, M, K i L — TOYK: JOTHUKY. SHANIITD
yci mapu piBHHX MiK cO00I0 TPUKYTHHKIB Ha IIbOMY MAJIIOHKY.
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@i 477. MoBexniTh, IO IIEHTP KOJIA, AKe MAOTUKAETHCA IO CTOPiH

o

47.8.

47.9.

47.11.

47.13.

47.14.

47.15.

KyTa, JIEJKUTh Ha OiceKTpuci mporo Kyra.

Haxkpecaite KyT rpagycHoi mipm 110°. 3a momomoroio IUpKysd,
KOCHHIISI 1 TpaHCHOPTHMpPA BOUIIITH Y HBOIO KOJIO JOBiJIBLHOTO
panmiyca, ToOTO MmMOOyAyiiTe KOJIO, AKe MOTHUKAETHCSI M0 CTOPiH
IaHOTO KyTa.

Haxpecaits xkyT rpagycHoi mipu 70°. 3a ZOIOMOIoOH0 IUPKYJII,
KOCHUHIISI 1 TpaHCHOPTHpPA BOUIIITH Y HBOIO KOJIO JOBiJIBLHOIO
paniyca.

47.10.

Y TPpUKYTHUKY IIEHTP BIIMCAHOT'O KoOJIa JIEKHUTh Ha MeIiaHi.
HoBeniTs, 1110 e PiBHOOEIPEHUN TPUKYTHUK.

Y TPUKYTHUKY I€HTP BOHCAHOTO KOJIa JIeKUTh HA BUCOTI.
HoBemiTs, 1110 Ieil TPUKYTHUK € PiBHOOEIPEHIIM.

4712. Y A ABC BOmcaHO KOJIO, K€ JOTHUKAETHhCS IO CTOPiH
AB, AC i BC y Toukax P, F i M signosigno. 3uaigite AP, PB,
BM, MC, CF i FA, axmio AB = 8 cm, BC = 6 cm, AC = 12 cm.

3HAHUAITh HOBXKUHU CTOPIH TPUKYTHUKA, SKIINO TOYKHU AOTUKY
KOJIa, BIIICAHOT'O B IIE TPUKYTHHUK, OIJIATH HOr0 CTOPOHU HAa
BiIpi8Ku, TPU 3 AKUX MOPiBHIOIOTH 4 cM, 6 cM i 8 cwm.

Kono, Bmmcanme B piBHOOeApPeHUII TPUKYTHUK, OiJIUTL HOTO
OiuHy CTOpPOHY Ha BiApisKm 3 cM i 4 cM, TDOUMHAIOUM Bif
OCHOBU. SHAUAITH IIEPUMETP TPUKYTHHUKA.

Kono, Bmmcame B piBHOOeApPEeHWIT TPUKYTHUK, OiJIUTL HOTO
O0iuHYy CTOpPOHY Ha BiApiskum 5 cM i 7 cM, moumHaOUYM BiJ Bep-
IMIWHY, IO ITPOTUJIE}KHA OCHOBi. SHAUIITHL IEPUMETP TPUKYT-
HUKA.

©) Bnpabu gra nobmopenns

47.16.

47.17.

HoBemiTs, 110 BUCOTHM, IPOBEIEHi 10 OiUYHMX CTOPiH TOCTPOKYT-
HOT'O PiBHOOEAPEHOIr0 TPUKYTHUKA, MiK cO00I0 PiBHIi.
locTpi KyTu NIPAMOKYTHOIO TPUKYTHUKA BiHOCATHCA SK

2 : 3. 3HaUAITP KyT MisK OiCeKTpPHCOI0 i BHCOTOIO, IIPOBeIe-
HUMH 3 BEPIINHU IPAMOIro KyTa.

Kummeba mamemamuka

47.18.

fka mBuaKicTh moisga (y KM/Ton), SIKIIO AiaMeTp Horo Kojeca
mopiBHIOE 120 cm i BoHO pobuTh 360 00epTiB 3a XBUJIUHY?
(IIpuitmits © = 3.)
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47.19. KBazgpar pospisaau Ha BiciMm KBagpaTiB. Yu 060B’sI3KOBO II'ITh
3 HUX PiBHi MiK co60r0?

§ 48. Kono, onncaHe HaBKOJI0 TPUKYTHUKA
CepeavHHU NepneHAMKynap i Moro BNacTMBICTb
Cepedunnum nepnenduxynapom 0o 6idpisxa Ha3HBAIOTH MPAMY,

0 TMPOXOJHTEL Yepe3 CepeauHy Bilpiska NepneHAHKYJIAPHO X0
HBOTO.

Ha mamouky 48.1 npama [ — cepeuHHUN IEePHIEHIANKYJIAP OO Bin-
piska AB.

@ Teopema 1 (BnIacTHBICTHL CepeAUHHOIO NEPHEHAWKYJIApA [0
Bigpiska). KoxHa TOYKa CepeIMHHOrO NEepHeHAMKYJIApa X0
Bipidka piBHOBiAAaJeHa Bix KIHIIIB IMBOro BiApi3Ka.

Jlosedenns. Hexait mpama | — cepeAUHHUN IIEP- I
NeHIUKYJIAp J0 Bigpiska AB, K — cepeguHa IILOTO
Bizmpiska (maJu. 48.1). PosrissHemo noBisibHY TOUKy P P
CEepequHHOr0 MepPIeHIuKYJIApa ¥ J0BeAeMO, II0
PA = PB.

Axnio Tourka P 30iraerbca 3 K, To piBHICTH N
PA = PB oueBugna. Aximo Touxka P Bigminna Big K, A K B

TO MPAMOKYTHiI TpuKyTHUKN PKA i PKB piBHI Mix
coboro 3a gBoma Karertamu. Tomy PA = PB. Teopemy
JIoBeeHO. W

Kono, onncaHe HaBKOMO TPUKYTHMKA, Ta MOro iCHyBaHHS

Koo Ha3HBAIOTh ONUCGHUM HOG6KO0L0 MPUKYMHUKEL, AKII0 BOHO
MPOXOAMTH Yepe3 yCi BepIIMHM IOT0 TPUMKYTHHKA.

IIpu mbOMy TPUKYTHUK HA3UBAIOTL BNUCAHUM Y KOJLO.

(!\ Teopema 2 (Ipo K00, OIKCaHE HABKOJIO TPUKYTHHKA).
HaBxoa0 Oyap-AKOro TPHKYTHMKA MOYKHA OIMMCATH KOJO.
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Ilosedenns. Posrmanemo A ABC. Hexaii ce-
PeouHHI IepneHAuKyJaapu no ctopin AB i AC
IILOT0 TPUKYTHHUKA IepeTHHAOThCA B Touli O
(man. 48.2). Hosememo, mo Touka O € IIeHTPOM
OITMICAHOTO HABKOJIO TPUKYTHHUKA KOJAa.

1) Touka O neXUTh HA CEePEeIUHHOMY II€pPIIEH-
IUKyJIApi 1o AB, ToMy BOHA PiBHOBigmaJjeHa Bin
BepmiuH A i B, To6To OA = OB. Mau. 48.2

2) Anamnoriuao OA = OC, ockinbku Touka O
JIKUTh Ha CepeInHHOMY IepueHauKryasapi mo AC.

3) Maemo: OA = OB = OC. Tomy KoJio i3 meHTpOoM y Toulii O 1mpo-
xonuTh uepesd BepmuEu A, B i C Tpukytauka ABC, a Bigpisku OA,
OB i OC e iioro pagmiycamu. Ot:ke, IIe KOJIO € OINMCAHUM HaBKOJO
TpuKkyTHUKa ABC.

Teopemy mosemeHO. W

B Hacaigox 1. Cepennnni neprneHIuKyJIapH 0 CTOPiH TPHKYT-
HHMKA IepeTHHAIOTHCA B OXHIM TO9Ii.

Iosedenns. IlpoBememo 3 Touku O nepneguryiasap OK mo cro-
poru BC (maJi. 48.2). Ileil nepneHINKYJIAP € BUCOTOIO PiBHOOEAPEHOTO
rpukyTHuKa OBC, 1mo mpoBeneHa no ocHoBu BC. Tomy BiH TakoX
€ 1 memiamoro. Bimpisok OK neXuTh Ha CEPeINHHOMY MepIeHIN-
Kyadapi mo cropoHm BC. Otike, yci Tpu cepefuHHI IepHeHIUKYIIPU
TpuKyTHUKa ABC mpoxoaaTh uepe3 TOUKy O, TOOTO IEepeTHHAIOThCA
B OOHIN TOUYIIi.

Hacaigox moBemeno. m

B Hacnigox 2. IleHTpoM KO0Ja, ONHCAHOI0 HABKOJO TPHUKYT-
HHKA, € TOYKA NEPETHHY CEePeNHHHMX HEPHEeHAHKYIAPIB X0
MOro CTOpiH.

A

m HoBecTu, 110 IEHTPOM KOJIa, OIKCAHO-

$ m ro HaBKOJIO IIPAMOKYTHOTO TPUKYTHUKA,
. 2 € cepegmHa TiIIOTeHY3MW, a pajgiyc IIbOTO
Ko0JIa JOPiBHIOE IIOJIOBUHI TilIOTEHY3H.
Iosedenns. Hexait A ABC — UpAMOKYTHUI
(£ C =90°), CO — tioro memiana (maj. 48.3).
1) Ockinbku MegiaHa TPAMOKYTHOTO TPUKYTHU-
Ka, II[0 IIPpoBeJeHa OO0 TilloTeHy3U, JOPiBHIOE IIO- Mau. 48.3
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- . AB
JgoBuHI rinorenysu (muB. § 40, BmacTuBicts 5), To CO = -5 Aune

AO = OB. Tomy AO = BO = CO.

2) Orxe, Touka O piBHOBigmaseHa Bia BepinuH TpukKyTHuKa ABC.
Tomy Ko0J0, IIEHTPOM sKOro € Touka O, a pamiycom — OA, mIpoxo-
IUTh dyepes3 yci Bepmuau TpuKyTHUKA ABC. OT:Ke, K0J0, IIEHTPOM
AKOTO € cepejrHa TilIOTeHY3M, a Pafiyc MOPiBHIOE IIOJIOBUHI TiIo-
TeHY3U, € ONMCAHNM HABKOJIO MPAMOKYTHOTO TpuKyTHUKa ABC. B

@ Lo HasuBaloTb cepeavMHHUM neprneHauKynsipoM Ao Bigpiska? O CdpopmynionTe
g Ta OOBefdiTb BNacTMBICTb CEpeaMHHOro neprneHankynsapa ao Bigpiska. O Ake kono
®  HasMBalTb ONUCaAHUM HaBKOMO TpUKyTHUKA? O CdopmyntonTe Ta OBEAITb Teope-

My MpO KOJlo, onucaHe HaBKOMO TPUKYTHUKA, Ta Hacnigok 1 3 Hei. O Aka came To4ka
€ LIeHTPOM Kofa, ONMcaHoro HaBKOMO TPUKYTHMKA?

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

{Z] 48.1. (¥cno.) Ha axux 3 mamoHkiB 48.4-48.6 mpama a € ce-
PEIVHHUM NePIeHINKYJIAPOM A0 Bigpiska MN?

a a a
o I . - , — .,
M N M \ N M N
Mau. 48.4 Mau. 48.5 Mau. 48.6

48.2. Ha axkomy 3 MaJoHKIB 48.7-48.10 300pakeHO KOJIO, OmHCaHEe
HaBKOJIO TPUKYTHUKA?

O N

Mau. 48.7 Mau. 48.8 Mau. 48.9 Mau. 48.10

@ 48.3. 1) Hakpecaits Bigpisok MN, moB:KuHa sAKoro 5,4 cm. 3a
JOIIOMOT'OI0 JiHiAKM 3 MOAiJIKaMWu ¥ KOCHHILA IIPOBEIITH Cce-
PeIVHHUN HepHeHANKYJIAP 1m0 Bimpiska MN.

2) IlosHauTe mAeAKy TOUKy P, II0 HAJEKUTL CePEeIMHHOMY IIep-
HNeHIUKYIAPY, i mepexoHamTecs, mo PM = PN.
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48.4.
48.5.

48.6.

B
o=

L

—

48.8.

1) Hakpeciiths Bigpisok AB 3aBnoB:xkKu 4,6 cM. 3a I0OIOMOI'0OI0
JIHIAKKY 3 IoiJIKaMM ¥ KOCHHIIA IIPOBENITh CepeguHHUMI
MEPHeHIUKYJIAP 0 Bigpiska AB.

2) Ilognaute nmesaxky Touky C, ITI0 HAJEXKUTh CEPEIUHHOMY IIep-
HNeHIUKYIAPY, i mepekonaiiTecd, mo CA = CB.

Ha mantorKy 48.11 Touka O — HIeHTp KoJa,
OIIICAHOTO  HABKOJIO  Pi3HOCTOPOHHBLOTO
rpukyTauka ABC. 3maizite yci mapum
PiBHUX Mi’K cO00I0 TPUKYTHHUKIB Ha IIHOMY
MAaJTIOHKY.

CKiJIBKM KiJ MOXKHA IIPOBECTU Uepes:
1) ogHY TOUKY;

2) nBi TOUKWM;

3) Tpu TOYKH, IO He JeKaTh Ha OAHIiN Impamiii?

48.7. 1) HakpecsiTh TOCTPOKYTHUNA TPUKYTHUK. 3a JOIIOMOTOIO
KPecCJaApPChbKUX 1IHCTPYMEHTIB OIMUIIIThE HABKOJIO HBOT'O KOJIO.

2) lle nesxatruMe IEHTP IIbOrO KoJja (I03a TPUKYTHUKOM, yce-
peouHi TPUKYTHUKA, HA OAHiI 3 #ioro cropiH)?

HaxpecaiTs TPUKYTHUK, IBa KYTH AKOI0 HOPiBHIOOTL 60° 1 70°.
3a [I0mOMOror KpecaApChbKUX iHCTPYMEHTIB ONHIIITH HABKOJIO
HBOT'O KOJIO.

48.9. 1) HakpecaiTh TYNOKYTHUII TPUKYTHUK. 3a HIOIOMOIOIO
KPEeCJISIPCHKUX IHCTPYMEHTIB ONUIMITH, HABKOJO HBOT'O KOJIO.

2) Ile ne:xkaTmme IEHTP IIHOT'O KoJia (II03a TPUKYTHUKOM, yce-
penuHi TPUKYTHUKA, HA OAHil 3 Horo cropiH)?

48.10. HaxpeciiTh piBHOOemApeHHiI TPUKYTHHUK 3 KyToMm 120° mpwm

3

BepminHi. 3a JOIOMOrOI KPEeCJHAPCbKUX iHCTPYMEHTIB OIU-
IIiTh HABKOJIO HHOT'O KOJIO.

48.11. Y TPUKYTHHUKY II€EHTDP OIIMCAHOIO KoOJia JEXKHUThL Ha
meniagi. [loBemiTh, 110 TPUKYTHUK PiBHOOEIPEHUI.

48.12. Y TPUKYTHUKY IE€HTDP ONMCAHOTO KOJIa JIEKUTh HA BUCOTI.

HoBeniTs, 110 TPUKYTHUK PiBHOOEIPEHUIA.

48.13. loBeniTs, 110 pajiyc KoJja, OIMMCAHOTO HABKOJIO PiBHOCTOPOH-

HBOT'O TPUKYTHUKA, yABiui OinbImii 3a pajmiyc Koja, BOHCA-
HOT'O B HBOTO.

©) Bnpabu grs nobmopenns

48.14. LM — piamerp kKoja, xopoiu KL i KM - piBHi Mik coboro.

O

3HalgiTh KyTu TpuKyTHUKa KLM.
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48.15. I — Touka mepetuny Gicekrpuc AM i BN piBHOOeIpeHOTO TpPH-
KyTHUKa ABC 3 ocHoBoto AB. IloBenith, mo IN = IM.

Kummeba mamemamuka

48.16. Ilmomia 3eMeabHOI MiJIAHKM, IIIO Ma€ (POopMy IPAMOKYTHHKA,
JopiBHIOE 9 ra, mimpuHA OiIAHKUN AopiBHioe 150 M. S3HaigiThH
IOBXKHUHY OTOPOXKi HAaBKOJIO IIi€l MiTAHKN.

Tligzomyimecs go bubuenns Hobozo mamepiany

48.17. Hakpecuith KoJ0, pamiyc axkoro 3 cm. IIpoBenits y mbomMy KoJIi
miameTrp i xopmy.

48.18. Touxka O — 1eHTp Kosa (maJ. 48.12). 3HaUAITh:
1) /COB, akmio /CAO = 50°
2) /CAO, akmo ZCOB = 110°.

a M B
Maua. 48.12 Mau. 48.13

48.19. Touxka O — HeHTP KoJia, a Touka M — TOUKa JHOTUKY HPAMOI a
3 KosioM (maJg. 48.13). 3HAUIITE:
1) ZNMB, akmo ZMON = 140°;
2) Z/MON, skmo Z/BMN = 65°.

@ Likabi 3agaui — nomipkyi ograue
48.20. Bigpizox 32 cMm 3aBAOBKKHU IIOMiJIEHO IBOMa TOUKAMM Ha TPU
He PiBHUX MiK co0o00 Bimpisku. Bimcranp MiK cepegmHaMu

KpaliHix BigpiskiB mopiBuioe 20 cm. 3HANAITH JOBXKUHY Cepe-
HBOT'O BiIpisKa.
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§ 49. LieHTpanbHi Ta BNKCcaHi KyTH

LieHTpanbHum kyT. [papgycHa mipa ayrm

H EHMPAENLBHUM KymomMm HAIHBAKTE KYT

3 BEePHIMHOIO B MEHTPi KoJa.

IIbOMY IEHTPAJILHOMY KYTY.

Axmo meHETpanbHUN

KYT MEHIOIMH Bifg
PO3TOPHYTOTO,

AKImo meHTpaab-
HUN KyT Oinpmmit
33 PO3rOPHYTHIL,

JN

Ha wmamonry 49.1 LAOB - ueHTpaJbHUNA
KYT, CTOPOHHU SKOrO II€PETHUHAIOThH KOJIO B TOU-
Kax A i B. Touku A i B po36uBaioTh KOJO Ha ABi
nyru. YdacTmHy Koja, fAKa JIeXKUTh ycepenunHi
KyTa, Ha3WBAIOTh 0Yz010 KO.JA, IO BiATIOBizae

M
Mai. 49.1

PoaropayTomy
KyTY

\

TO Ayra, Mo HoMy
BigmoBizae, € MeH-
1010 3a IiBKOJIO
(iif Buaisieno 4epBo-
HUM KOJBOPOM Ha
mai. 49.1).

\

TO Ayra, Lo oMy
BigmoBinmae, €
OinbpmIo0 3a MiB-
KOJIO.

>

\

BimoBiae ayra,
IO € IIiBKOJIOM.

>

JHyry mosHauaimThb CUMBOJIOM -, AKHI 3a0UCYIOTh Iepes Ha3BOIO
nyru abo Han Her. 1106 yTounmTH, PO AKY caMe 3 OBOX OyT, Ha
AKi IeHTpaJdbHUI KYT IHNOALINB KOJIO, ifeThCd, Ha KOMKHIN 3 HHUX
IO3HAYaIOTh JOBiJIBHY TOUKY, BiIMiHHY Bijg KiHnis nyru. Hanpukiaan,
M i N (mam. 49.1). Toxi i xyru mMoskHa 3ammcaTu Tak:

— AMB (a60 AMB) ta _ANB (a6o ANB).

dArmo 3posymijo,

IIpo #AKYy came AYry HaeThCs,

TO s 11

Mo3HaUeHHA BKa3yIOTh JUIe KiHIl ayru, HanpukJaang — AB (abo AB).

Jyry Koja MOKHa BUMipIoBaTH y Ipagycax.

I'padycnoro miporo dyzu Kona HA3ABAIOTH IPAgxycHy Mipy Bia-

IOBiHOTO LIEHTPANBHOTO KYTa.

J

Hanpukaaz, sgmo £ AOB = 70°, to AMB = 70° (vmai. 49.1).
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O
OueBugHO, IO TpagycHa Mipa AYyTH, AKa € IIiBKOJIOM, JOPiBHIOE
180°, a agyru, o € xoaom, — 360°. Ha mamaiouky 49.1:

ANB = 360° — 70° = 290°.

Brnincanun kyt

Bnucanum Kymom HAUBAKTH KYT, BEPIHIHHA AKOI'0 HAJENKHTDH
KOJIy, a CTOPOHH TIePeTHHAIOTH IIe KOJIO.

Ha mamtonKy 49.2 croponu Brnucanoro kKyta ABC mepeTMHAIOTH
koJso B Toukax A i C. KaxxyTs, 110 et KyT cnupaemuvcsa Ha dyzy AMC.
Toukm IIepeTHMHY CTOPiH BIIMCAHOIO KyTa 3 KOJIOM [iJIATH KOJIO

B Ha ABi ayru. 3 HUX Ti€lo, Ha AKY CIONPAETHCS BIIVCA-
HUHN KyT, Oyme ayra, IO He MICTUTh HOr0 BEPIIMHU.

Hanpukaan, Ha MaaioHKY 49.2 CTOPOHM BIIMCAHOTO

A KyTta ABC momijnam KOJO Ha ABi Ayru: ABC i AMC.

Ockinbku AMC He MicTuUTh BepminHu KyTa (Touku B),
TO BOHA i € Oyromw, Ha SKYy CIWPAETHCS BIHCAHUN
Mau. 49.2 KyT ABC. 110 nyry BuaiJIeHO Y4ePBOHUM KOJILOPOM.

M \C

Teopema npo BNUCaHWUI KYT i HACNIAKU 3 HeT

@ Teopema (mpo BUMCaHWIl KyT). BimcaHMii KyT BUMIipHOETHCA
MOJIOBMHOIO AYIr'H, HA AKY BiH CIIHPAETHCSH.

Ilosedenna. Hexait LABC e Bunucanum y Kojo i3 1mentpom O Ta

1 —
crimpaeThbea Ha ayry AC (man. 49.2). Doememo, 1o LABC = EAMC'

Posrnamemo Tpu MOMKJIMBI BUIIAAKM poO3TalllyBaHHSA IIeHTpa KoJa Bij-
HOCHO JAaHOT'0 BIIMCAHOTO KyTa.

1) Hexaii 11eHTp Kosia — Touka O — JIeXKUTh Ha OHiM 3i CTOPiH KyTa,
"HanpukJygang BC (mana. 49.3). Ileurpanbauii Kyt AOC € 30BHiIIHIM
Kytom TpurkytHuka AOB. Toxmi, 3a BJacTUBICTIO
30BHiMmHBOrO Kyrta, LAOC = ZABO + ZOAB. Aie
AAOB — piBaoGenpenuii (AO = OB ak pajaiycu), TOMY
ZABO = ZOAB. Otxe, LAOC = 2/ABO, T006TO

/ABC = /ABO = éA\M/C. Ane x ZAOC = AMC.

1v

Orxe, LABC = EAOC.

Mau. 49.3
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O
2) Hexali 1eHTp KoJjla JIeXKUTh VYCEpPeAnHi BIMCAHOTO KyTa
(mag. 49.4). IIposBememo mpomiuas BO, 1110 mIepeTuHAae Koo B Touri L.

Toxi Z/ABC = ZABL + ZLBC = %XL + %ch = %(XL + LC) = %ATTC.

3) Hexail 1eHTp KoJia JI€KUTHL 30BHiI BIMcaHOro Kyrta (maJj. 49.5).

Toni ZABC = /ABL — /CBL = %XL —~ %LVC :%(E/L ~ IC) = %A\M/C. m
B B
B
0 /)
A C
0

A A

Mg\ M e L

Max. 49.4 Max. 49.5 Mai. 49.6 Mam. 49.7

(B- Hacnigoxk 1. Bnucani KyTH, I0 CIHParOThCHA HA ONHY #H TY

camMy ayry, mix coOoro piemi (Mau. 49.6). p

B Hacrninox 2. Bnacanmii KyT, 1[0 CIHPAETLCS HA giameTp, —
npavui (manx. 49.7).

P

m HoBecTH, 10 KyT 3 BEPHIIMHOI BCepeanHi KoJia BUMi-
PIOETHCS MiBCYMOIO OBOX AVT, 3 SKHUX OJHA MICTUTBCA MixK

CTOPOHAMH KyTa, a Apyra — MiK IIPOJOBKEHHSIM CTOPiH.
Ilosedenns. Posrnsauemo L AFC, BepIinHa SKOTO A D
MicTuThCs Beepenmui koisa (mas. 49.8). IloBene-

AN N N

F

Mo, o 4AFC=%(;16+§b). ¢ B
ZAFC — goBHimHiA aaa TpukyTauka BCF. \J
Maeao: Mau. 49.8
/AFC = /FBC + /FCB = %26 + %Ef) - %(Zc@ﬁ). s

m JloBecTH, 10 KyT MiK ABOMa CiYHMMH, SAKi IepeTHHA-
= ‘0" IOThCA 30BHi K0JIa, BUMiPIOETHCS IIiBPi3HUIEIO OiJIbIIOL i MeH-
L 10l AyTr, AKi MiCTATLCA MisK HOTO CTOPOHaMMU.
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< Hogedenns. Posrnauemo /BFD, BepminHa sKO- B
:@“ r'o JIeKUTH 30BHI KoJia, a FB i FD — ciuni A
T xoma (mam. 49.9). JoBememo, IO F
/ DFB = 1(BD - A0). ¢
2 D
1) / BAD — 3oBHimHI# KyT TpukyTHUKa ADF. Maur. 49.9
li/IaeMo: 1ADAB = LADC + ZDFB; To0TO
—BD = —AC+ ZDFB.
2 2
2) Tomy £LDFB= —BD—- —-AC=—(BD-AC).m
2 2 2
A [loBeneHHA TeopemMu Mpo BMNMCaHUM KyT 3ycTpiva-
Qw €TbCA We B «Havanax» EBkniga. Ane we paHiwe

Luen akt, aK npunyLieHHs, yneple sucnosus [Hin-
nokpat Xiocbkun (V CT. 4O H. e.).
Te, WO BAMCAHWNIA KYT, SKMW CNUPAETLCS Ha AiaMeTp, € NPSMUM, 3HaNW Ba-
BuUnoHsHK 4000 pokiB TOMy, a nepLle A0OBEeAEHHS Lboro ¢oakTy npunucyoTb
danecy Minetcbkomy.

@ Axkuin kyT HasmBaloTb UeHTpanbHUM? O Lo Ha3uBaloTb rpagyCcHOK Mipok Ayrn Ko-
g na? O Axkun kyT HasueatoTb BNncaHnm? O CchopmynionTe Ta JOBEAITE TEOPEMY NPO
BMUCaHWU KyT.

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

@ 49.1. (Veno.) fIxki 3 kyriB Ha maaioHKY 49.10 g
€ BOINCAHUMH B KOJIO?

49.2. BusnauTre rpagycHy Mipy KyTa, BIHCAHOT'O 3
B KOJIO, AKIINO BiAIOBigHWMII HOMY II€HT- 5
pajJbHUN KYT IOPiBHIOE:
1) 70 2) 190°. N1/
49.3. BusHauTe TpagycHy Mipy I€HTPAJbLHOIO Maur. 49.10
KyTa, fAKINO TpagycHa Mipa BigmoBigHOTO
oMYy BIIMCAHOT'O KyTa JOPiBHIOE:
1) 20°; 2) 100°.
49.4. Touku A i B HaJexaThb KOJIy 1 JieXKaTh IO OAMH OiK Bix xopmau
CD. 3naitigite L CAD, akimo £ CBD = 55°.

(2] 49.5. Touxku A i B Hamexarh KOJIy i JesKarh IO PisHi G0KH Bix
?‘ xopau MN. Hosexnirs, mo £L MAN + ZMBN = 180°.
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49.6. Touku M i N HajJexaTh KOJy I JieKaTb IO PisHiI OOKU Bif
xopau AB. 3uaiigite LAMB, akmio LANB = 70°.

49.7. Touka P koma i #ioro meHTp O Jekarb MO pidHiI OOKM Bif
xopau CD. 3uaigite £ COD, axmo £ CPD = 126°.

49.8. Touka A kKoma i fioro 1entp O JexkaTb MO pPidHiI OOKU Bif
xopau LK. 3uaiigite / LAK, axkmo / LOK = 128°.

49.9. Xopga po3buBae KoJo Ha ABi Ayru y BigHomienui 1 : 2. 3Haii-
IiTh MipM BOHCAHUX KYTiB, IO CIHUPAIOTLCA HA IIi AYTH.

49.11.

49.12.

49.15.

49.16.

49.17.

49.10. Xopna AB popiBHioe pazgiycy Kojsa. Touka C Koja i oro
IIeHTP JeKaThb o oguH OiK Bim xopau AB. 3Haiigite L ACB.
Xopau AD i BC meperuHaroTbca B Touni F, ZABC = 20°
Z BCD = 80°. 3nainits rpagycHy mipy Kyta AFB.

Xopau AB i CD meperunaimoTbca B Toumi M, LABC = 35°
/ BAD = 55° JoBexnits, mo xopau AB i CD B3aeMHO IIepHeH-
JTUKYJISAPHI.

49.13. O — uenTp xouaa, £ MBA = 50° (maj. 49.11). 3uaigiTh X.

C
0
N
A B
Maix. 49.11 Maux. 49.12

HoBeniTh, M0 KYT MiK AOTUYHOIO i XOpJOI0, IO BUXOIUTH
3 TOYKH JOTUKY, HOPiBHIOE IIOJIOBMHI AYTH, SKa JEKUTH MiK

cropoHamMu KyTa, To6to £ CAB = %CTVZ (mau1. 49.12).

PiBHoOenpenuit TpukyTHUK ABC BIHCAaHO B KOJIO i3 IIEHTPOM
y Touni O, ZAOB = 80°. 3maiigith KyTu TpukyTHuUKa ABC.
CkinbKu po3B’sA3KiB Mae 3amaua?

PiBHoOenpenuit TpukyTHUK MNK BIIMcaHO B KOJIO i3 IIEHTPOM

y Toutii O, Z MOK = 100°. 3maiigite KyTu TpukyTHUKa MNK.
CkinbKu po3B’sA3KiB Mae 3amaua?

Koso mopijsieHo TproMa TOUYKaMM HA YaCTHUHU, SKi BigZHOCATHCA
aK 1 : 2 : 6, i TOUKM TOAiJy CIIOJyUYeHO MisK co0oio. 3HANTITH
KYTHU YTBOPEHOTO TPUKYTHHUKA.
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49.18. Iano kyt 30°. Koso paziyca 5 c¢cM JOTHKaAEThCA OO CTOPOHU
KyTa i Mae IleHTp Ha Horo iHirii cropori. OO0UYHCIIiTE BifcTaHb
BiJl IleHTpa KoJia OO BEPIIMHU KyTa.

49.19. Bunuirite y OOpPAAKY 3POCTaHHA BHYTPIIIHI KyTHU TPUKYT-
Huka ABC, axkio AB =5 cm, BC =9 cm, AC = 6 cMm.

XKummeba mamemamuka

49.20. 11106 BUTATTH 3 KOJOAA3S BiApo BoAu, IOTPi6HO 3pobuTu 12 06epTiB
KOJIOBOPOTAa. SHAWIIThL IIMOMHY KOJIOAA3s, SKIINO iaMeTp BaJja
nopiBHIOE 32 cM. [ cIIpoItieHHsT O0UMCIeHb YBasKakTe, Mo 7 ~ 3.

Tligzomyimecs go bubuenns Hobozo mamepiany

49.21. HakpeciiTe Bifgpizok MN 3aBIOBKKU 6 CM.
1) Vzasmu Touku M i N 3a 1eHTpHU, MIPOBELITHL ABA KOJa, OTHE
3 Akux (i3 meuTpom y Tourri M) paxiyca 4 cm, a inmre (i3 1meH-
TpoMm y Touri N) paxmiyca 2 cwm.
2) CKiJIbKY CIIIJIBHUX TOYOK MAIOTh IIi KoJa?

49.22. HaxpecJiTs Bigpisok AB 3aBIOBXKKHU 5 CM.
1) V3aBmu Touku A i B 3a IIeHTpU, IIPOBENITH ABa KoJia, OTHE
3 axux (i3 meHTpoM y Touri A) pamiyca 3 cm, a imme (i3 meH-
TpoM y Toulli B) paxiyca 4 cm.
2) CKiJIBbKY CIiJIBHUX TOYOK MAaIlOTh IIi Koja?

@ Likabi 3aga4i — nomipkyi ogqHaue

49.23. Y KOKHiN KJIITUHIII TPAMOKYTHOI morrku posmipom 2025 x 2027
KJIITUHOK CHUINTDL »KYK. 3a CHUTHAJIOM YCi KYKH IepenoB3aioTh
Ha cycimHi (mo ropms3oHTaJi ab0 BepTUKaJi) KIITHHKU. Yu
000B’I3K0BO IIPU IILOMY 3aJIUIINTHCSA BiIbHA KJIITHHKA?

§ 50. BzaeMHe po3MilleHHs ABOX Kin
PosrngaeMo B3aeMHe PO3SMIINIEHHSA ABOX KiJj i3 IeHTpaMu B TOY-
kax O, i O, Ta paxgiycamu r; i r, BiAIOBigHO.
Kona, siki He nepeTuHaroTbCA

Ilea wona moxcymov He nepemuHamucs, To6TO He MaTU CILJILHUX
TouoK (MaJ. 50.1 i 50.2). MokimBi 1Ba BUIAAKM IXHBOIO PO3MIITIEHHS:
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H As }Al

Max. 50.1 Mau. 50.2

1. Ha manatorky 50.1 BiagcTaHb MiK meHTpamMu Kija OinbIa 3a cymy
paxiycie: 0,0, = O,A; + AjA, + A,0, =1y + AJA, + 15 > 1) + 1,
Orxe, 0,0, > ry + 1y

2. Ha mamosky 50.2 0,4, = 0,0, + 0,A, + A,A;;
r, = 0,0, + r, + AA,. Tomy 0,0, = (r; — 1y —
—AA; <ry —ry. Omxe, 0,0, < r; — 1y, o€ 1y >r,,
TOOTO BiICTaHb MiK IIeHTpPaMM KiJ MeHIIa BiJi pisHUIIL
paniycis.

IIBa Kona HA3WBAIOTh KOHYEHMPULHUMU, SKIIO
BOHM MAaOTh CcHijabHu# meHtp (maja. 50.3). ¥ mbomy
Bunagky 0,0, = 0. OueBuAHO, 110 KOHIEHTPUYHUMU
MOXKe OyTu Oyab-siKa KiJbKicTh KiJI.

Mau. 50.3

HoTuk pBox Kin

Ilea woana wmoxcymev mamu O00HY cninvHy mouky (Maa. 50.4
i 50.5). ¥ Takomy pasi KaKyTb, III0 KoJla 0OMUKAOMbCA, & CIiIbHY
TOUKY HA3WBAIOTh MOYKOW Odomuky kin. MOKJIMBI ABa BUIIAAKU
TaKOI'0 PO3MIiITIeHHS.

Maxa. 50.4 Maxa. 50.5

1. Kona maioTh 30BHimIHIN aoTuk. OoTUK OBOX KiJl HasMBalOTh
306HIWHIM, SKIITO IIEHTPH KiJI JieKaTb TO PisHiI OOKM BiJ TOUKU
motuky (Maua. 50.4). ¥V nmpoMy BUIAIKY:
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1) 0,0, = 0,A + AO, = r; + r, (BiacTaHb Mi}K LEHTPAMM KiI

IOpPiBHIOE cyMi IXHiX pamiyciB);

2) y Toulli A icHye cmijibHA goTHYHA [ 10 ABOX KiJ;

3) L L 0,0,.

2. Kosa mMaioTh BHYTPIIIHIA mO0THUK. J[OTUMK ABOX KiJ HA3WBaIOTh
6HYMpIiWHiM, AKIIO0 IEHTPU KiJ JexaTb HO0 OAMH OiK BiJ, TOUKH
notury (mas. 50.5). ¥ npomy BUNAIKY:

1) 0,0,=0,A-0,A=r, —ry, Ier;>r, (BiACTaHb MK IEHTPAMHA

KiJl mopiBHIO€ pisHUI IXHiX pajiycis);
2) y Toulli A icHye cmisibHa goTUYHA [ 10 ABOX KiJ;
3) 1 1 0,0,.
m HdBa Koja MaoTh 30BHIIIHIA JOTHUK. Bigcranb Mix IxX-
c HiMmu nentpamu 10 cm. Busmaumtu paziycm Kin, AKHOI0 OAWH i3
paziyciB Ha 2 cM OibIINHA 3a 1HIIMIH.
Posé’asanna. Hexali xona i3 nmenTpamu B Toukax O, i O, moruka-
I0TheA B Toulli A (masa. 50.4).
1) 3a ymosoro 0,0, = 10 cm. Ilosmaummo AO, = x cm, TOAL
AO; = (x + 2) cm.
2) Ockinprn 0,0, =A0; + AO,, T0o Mmaemo piBHAHHA X + (x + 2) = 10,
3BigKU x = 4 (cm).
3) Orxe, AO, = 4 cm; AO,; =4 + 2 =06 (cm).
Bidnosidv: 6 cm; 4 cMm.

MepeTtuH gBOX Kin

Ilea kona moxcymv mamu 08i cnijavHi By
mouxku (majs. 50.6), ToOTO KoJia nepemuHa-
iombcs. Y IIbOMY BUHOAAKY BiJCTaHL MiK A\

IMeHTpPaMu KiJ MeHINa Bij cyMu ixXHiX pami-
yciB, ajie Oinpma 3a pisHHIIO ixXHiIX pami-

yciB. [lificHO, 3a HEPIBHICTIO TPUKYTHUKA B,
i macmigkom 3 Hei ana TpukyTHHKa O,B,0,
MAEMO: Maux. 50.6

ry —ry,<0,0, <r;+r, ger; >r,.
BcTaHOBNEHHA B3a€EMHOro po3MilleHHs ABOX Kin

m Bigcranp mix nmenTpamm gBox kin 0,0, = 10 cm. Bu-
° 3HAUHNTHU B3a€MHE PO3MIIIeHHS IUX KiJ, AKIIO:

1) r; =6 cm, ry = 4 cm;
2) r;=8cm, r, = 4 cm;
3)ry=95cmM, ry =3 CM.
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. Pose’asanna. 1) Ockinekn 10 = 6 + 4, tobro 0,0, = r; + ry, TO
KOJIa JOTUKAIOTHCA (30BHIITHIN HOTHUK KiJ);
2) ockinpkn 8 — 4 <10 <8 + 4, To6TO0 Iy — 1y < 0,0, <1y + 1y, TO
KOJIa IIePEeTUHAITHC;
3) ockinpku 10 > 5 + 3, TobT0 0,0, > 1| + 1y, TO KOJIA HE IIepeTH-
HaIOThCH.
Bionogidv: 1) moTukaoThCs; 2) MepPeTHHAITHCSA; 3) He IepeTHHa-
IOThCA.

@ Lo o3Hauae: gBa kona He nepetuHatoTbes? O Lo o3Havae: kona OOTUKATbLCA?
o O Akmn poTuK Kin HasMBalTb 30BHILLHIM, a KM — BHYTpPiWHIM? O Lo o3Havae: oBa
Kona nepeTnHarTbea?

¥

=

50.2.

50.3.

50.5.

50.6.

Fosb ' sximb 3agaui ma buxonaime bnpabu

50.1. Illo Mo:kHA cKasaTH HPO B3aEMHE PO3MIIlleHHA KijJ Ha
magaoHKax 50.7-50.9?

Maxa. 50.7 Maxn. 50.8 Maixa. 50.9

HaxpecaiTs a1Ba KoJia, pagiycu AKHX TOPiBHIOIOTHL 3 ¢M i 2 cMm,
TaK, 11100 BOHU:

1) maau BHYTPINIHIN HOTUK; 2) TIepeTuHaJINCs;

3) Oy KOHIIEHTPUYUYHUMU.

HaxpecaiTs aBa KoJja, pagiycu SKUX OOPiBHIOOTE 2 cMm i 1,5 cm,
TakK, 1100 BOHN:
1) mamu 30BHINIHIN DOTUK; 2) He mepeTUHAJINCH.

50.4. Hakpecraits Bimpisoxk 4 cm 3aBroB:xKu. lloOyayiiTe nBa
KoJia, II0 MalOTh 30BHIMIHINA JOTHK, IMEHTPAMM SAKUX € KiHITi
IILOT'O BiApisKa.

HaxpecuiTs Bizmpisox 2 cm 3aBroB:xkKu. IloOymyiiTe mBa Koja, IO
MaOTh BHYTPILITHIN JOTHUK, IIEHTPAMU AKUX € KiHIIi ITHOro BigpisKa.
Pagiycu nBox Kis mOpiBHIOIOTH 7 cM i 5 cM. 3HaAHAITH BiAcTaHb
MidK IXHIMHK IIeHTpaMu, SKII0 KOJIa MaloTh:

1) BHYTPiIIHINA TOTHUK; 2) 30BHIIIHIN IOTUK.
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50.7. Pagiycu OBOX KiJl JOPiBHIOIOTH 3 ¢cM i 8 cM. 3HaMIITh BiicTaHb
MiK IXHIMHM IIeHTpaMM, SKIIIO0 K0Ja MaloTh:
1) 3oBHiMIHIA TOTUK; 2) BHYTPIIIHINT TOTHUK.

3 5

0.8. JIBa Kojsa MaloTh BHYTpPimIHiN moTwK. Biacramp Mixk

ixHiMM meHTpamMm naopiBHIoe 12 am. 3HaWAITL pamiycu Kid,

A

KIII0O BOHM BiJHOCATHCA AK 2 : D.

50.9. Isa Kosa MaiOTh 30BHIIIHIN AOTWMK. Bimcranp Misk ixHiMu es-
TpaMu AOpPiBHIOE 15 cM. 3HANIITL pagiycu Kij, sSIKIO BOHU BiJHO-
cATheA IK 2 : 3.

50.10.

50.11.

50.12.

50.13.

50.15.

Bigcrasp Midk meHTpaMu IBOX Kijg gopiBHioe 12 cm. BusHaute
B3a€MHE PO3MIIIIeHHA IMTUX KiJ, SKIMO iXHi pajaiycu JOPiBHIOIOTh:
1)9cmi 3 cm; 2)5cmi 2 cm;
3) 183 cm il cm; ) 9cmiTcm.

BigcTranp Midk IleHTpaMu JBOX Kij mopiBHioe 14 cm. Busmaurte
B3a€EMHE PO3MIIIIeHHA ITUX KiJ, AKIO IXHi pajiycu JOPiBHIOIOTh:
1) Tcm i b cm; 2) 16 cm i 2 cm;
3) 10 cm i 5 cwm; 4H TemiTcem.

IIBa xosa meperuHaroThCa B Toukax A i B. Toukn O, i O, —
neHTpy nux Kin. Josexirs, mo 0,0, 1 AB.

IIBa Kona mepermHaOTbcA B Toukax C i D. Touxkm O, i O, —
neaTpu Kin. [osexits, mo mnpomiae 0,0, — OGiceKTpuca
kyra CO,D.

50.14. Tpu KoJia TOmIapHO MalOTh 30BHIMIHINA AOoTMK. Bigpiskw,
IO CIIOJIYYAIOTh iXHi IIEHTPH, YTBOPIOIOTH TPUKYTHUK 3i CTO-
poHamMu 5 cM, 7 cM i 8 cMm. 3HAHIITE pagiycu IIUX KiJ.

Tpu KoJia HOIIApPHO AOTHUKAIOThCA 30BHi. Pamiyc omHOro 3 Kia
JIOpiBHIOE 6 cM, a Bipi3OK, IO CIIOJIyYa€ IEHTPHU ABOX iHIIHX
Kijs, mopiBHIOE 14 cm. 3HAUAITH ImepUMeTpP TPUKYTHHUKA, Bep-
IIITHAMU SIKOTO € IEeHTPU ITUX KiJ.

©O) Bnpabu gns nobmopenns

50.16.

50.17.
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Y mpamokyTHOMY TpuKyTHUKY ABC A
rimorenysa AB gopiBHioe 20 cw,
Z B = 60°. [IoB:KUHY SIKOTO 3 KaTeTiB

MOYKHA 3HaUTH? 3HAUIITE ii. D B
Ha w~amonky 50.10 Kosio Bmmcano
B 4YoTupuKyTHUK ABCD (moTtuka- C
€ThCA J0 BCix ioro cropin). loBenirs, Mau. 50.10
mo AB + CD =AD + BC.
O
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o
Kummeba mamemamuka

50.18. IIpuBaTHAa HiAUIPUEMHHUII Ma€ TPU MarasuHH, PO3MiIleHi
B Toukax A, B i C, aKi He JesKaTb Ha OomHiN mpawmiii. Boma
xXoue ImoOyayBaTHU CKJIAJ TakK, 100 BiJCTaHb BiJ HHOTO IO BCixX
MarasuHiB Oysa ogHakoBoio. Ile mMae OyTu posmimieHuii Iei
crJan?

@ Likabi 3agaui — nomipkyd ograve
50.19. IIpAMOKYTHUK  IIOAiJIEHO Ha JAEB’SITh IPAMOKYTHUKIB

(mag. 50.11). IlepumeTpu TPHOX 3 HUX Biomi, i iX BKasaHO
Ha MaJIOHKY. SHANIITL mepuMeTp 3adapO0BaHOrO HNPAMOKYT-

HUKA.
12 13
16
Maax. 50.11

§ 51. OcHoBHi 3apaui Ha N06yA0BY Ta iX po3B'A3yBaHHSA

3apadi Ha NnobyaoBy B Kypci reoMeTpil

BuBuaroum Kypc reomerpii, BU HeOJHOPA30BO BUKOHYBAaJMU Pis3Hi
reoMeTpPUYHi IMoOyI0BM: MPOBOAUJIN IIPAMi, BiKJIaga u Biapisku, I10
JOPiBHIOIOTh JaHUM, OyAyBajau KyTu Toilo. IIpm 1iboMy BHKOPHCTO-
ByBaJI JIIHIAKY 3 IIOAIJIKAMU, TPAHCHOPTHUP, KOCHUHEIlb, IMUPKYJIb.
Tenep posriasiHeMo 1moOya0BU (hiryp, Ki MoKHA BHUKOHATHU 3a OOIO-
MOT'OI0 JIUIIIe ABOX iHCTPYMEHTiB: JIiHiiKM 0e3 IOHiJIOK 1 HMUPKYyJId.
HHumu incTpymMeHTaMu KopuctyBajucsa mie B [laBuiii I'pemii, Tomy ix
MPUNHATO BBAKATU KJIACUYHUMU iHCTPYMEHTAMM.

IIlo mokHa B3poOUTH 3a MJOIOMOIOI0 [ABOX IIMX iHCTPYMEHTiB?
JIiniifika mae 3MOry IIPOBECTU JOBiIbHY IPAMY, HOOYIyBaTU MPAMY, IO
MIPOXOIUTDL UYepes AaHy TOUKY, i IpAMY, III0 IMIPOXOAUTHL Uepes ABi mami
TOYKH. 3a AOIOMOTOI0 IHUPKYJIA MOKHA ITPOBECTH KOJIO IOBiJIHLHOT'O
pazmiyca, KOJIO i3 IIeHTpOM y JaHifl TOUIli Ta pamiycoM, IO JOPiBHIOE
JaHOMY BiZpisky. ¥ OedAKMX BHUIIAJKAaX 3aMiCTh KoJia HmOTpiOHa Oyme
mesKa IMoro yactwmHa (ayra KoJia). 3ayBasKUMO, IO KOSHUX IHITTHX
moOy/I0B y 3ajjlauax Ha MOO0yAOBY BUKOHYBAaTHU He H03BOJIAEThCsA. Hampu-
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KJIaJ, 3a JOIIOMOIOI0 JIiHiMiKM (HaBiTh 3 IOAiJIKaAMM) He I03BOJAETHCA
BigKJIamaTy Bigpisok 3amaHOl JOBMKWHM, He MOKHa BUKOPHCTOBYBATH
KOCHHEIb IJIs IO0YyA0BU IEPHEeHINKYJIAPHUX MPAMIX TOIIIO.

Pose’ss3amu 3adadyy Ha nobydosy 03Ha4ae BKasaTu NOCMIAOBHICTb Hal-
© npocTiwmx nobyaos, NicnNa BUKOHAHHS AKMX OTPMMAaeEMo 3agaHy dirypy;
nani — gosecTtu, LWo nobygoBaHa irypa mae BnactuBoCTi, nepenbdave-
Hi YMOBOIO, TOGTO € LyKaHow dirypoto.

Izoni pna malickIagHIININX 3a7au MOTPiOHO BUKOHATH aHAJi3, TOOTO
IIPOBECTH MipKyBaHHs, Ha OCHOBI AKMX i Oyae po3B’sI3aHO 3aJauy.
Jaii posrisaHeMo HAWUIIPOCTIIIi 3amadi HA MOOYHIOBY.

Mob6ynosa Biapi3Ka, WO AOPIBHIOE 3aJaHOMY

m Ha mamomy mpomeni Bij #oro moyaTky BigkjgacTu Bif-
* pisBoK, IO JOPiBHIOE 3aJaHOMY.

Pos6’azannsa. 3o6pasumo ¢irypm, AKi gaHO B yMOBi 3amaui: Bigpi-
30K AB i mpominb 3 mouarkoMm y Touri K (mamn. 51.1).

1) ITo6yayemo mupKyJjaeM KoJio i3 meHTpoM y Toulli K, pamiyc AKo-
ro nopiBHioe AB (maj. 51.2). Ile Kojs0 mepeTHe MPOMiHb Y AeAKiN
Tourni D.

2) OueBunno, 1o KD = AB.

3) Tomy KD — mrykaHu#l Bimgpi3oK.

A B
D
K K
Maa. 51.1 Max. 51.2 Maxn. 51.3

3aMmicTh Kojia MOKHA OyJIO IIPOBECTH TY MOr'0 YaCTUHY (IeAKY IYyTY),
saKa 0 MaJja mepeTuH 3 mmpoMeneM (MaJji. 51.3). Ilto gyry 1e Ha3UBaIOTh
3aCiLKOM).

Mo6ynoBa TPUKYTHMKA 32 TPbOMa CTOPOHaMMU

m ITo6yayBaTu TPUKYTHUK i3 3aJaHMMI CTOPOHAMH a, b i c.
. Posg’azannsa. Hexaii 3amaHo Tpu Biapiskm a, b i ¢ (man. 51.4).
1) 3a momomororw JiHIHKKM IPOBEAEMO MOBiJILHY NpAMY p i mosHa-
YMMO Ha Hi#l noBinbHY TOouKy B ((1) Ha Mmaa. 51.5).
2) 3a fmomomMoOrom INIUPKYJIA BiAKJageMo Ha NOPAMIiA p Biapisok
BC = a (gyra (2) ma mama. 51.5).
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(@,
. a A
. (4)x(8)
b c b
c @), 2)
B a IC
Maux. 51.4 Mau. 51.5

3) Po3xmaom 1upKysas, 1o AopiBHIOE b, omuinemo ayry (3) Kosa i3

meaTpom y touri C (maj. 51.5).

4) Po3xujgoM IUPKYJd, IO JOPiBHIOE ¢, omuimieMo ayry (4) Koja is

mnmeHTpoM y Toulti B (maJj. 51.5).

5) Tourka A — Touka neperuny ayr (3) i (4). A ABC — mrykaHUH.

Ilogedennsa 1boro (akTy € OYEBUIHUM, OCKiJIbKM CTOPOHH TPU-

KyTHuKa ABC nOopiBHIOIOTH 3aJaHUM Bigpiskam a, b i ¢ BC = a,

AC=b,AB=c. m

3ayeadxcenns. SIk6u nmobymoani gyru (3) i (4) He IepeTHYJIUCS, TO

TPUKYTHUK IOOyAyBaTu Oyso 6 HEMOXKJIMBO. 3a HEPIiBHICTIO TPUKYT-
HHUKAa: KOYKHa 31 CTOpiH Mae OyTHM MEHIIIOIO BiJ CYMM ABOX iHIIIMX.

Mo6ynoBa kyTa,
LLIO AOPIBHIOE 3aaHOMY

m Big mamoro mpomensa BigkJgacTu 3aJaHU KYT.

. Poszé’azannsa. Hexail gano Kyt A i mpomMiHs 3 mouaTkoM y Touii O
(mas. 51.6). ITorpi6bHO mMOOYAyBaTU KYT, IO JOPiBHIOE KYyTYy A, TakK,
o0 omHaA 3 HOro CTOPiH 30irasiacd 3 JaHUM IIPOMEHEM.

1) IlosHaunMo Ha CTOPOHAX MaHOTO KyTa A ABi moBinbHI Touku B
i C (mamn. 51.6).

2) Ilobynyemo Tpukytauk OKM, 1mo popiBHioe TpuKyTHURY ABC,
Tak, 1mob AB = OK, AC = OM, BC = KM (main. 51.7).

3) Toni / KOM = / BAC (4K BiANOBiAHI KyTU PiBHUX TPUKYTHUKIiB).
4) Omxe, / KOM — mrykaHUH.

Ilogederns 1boT0 BUILIUBAE 3 MOOyI0BU, ocKinbku A OKM = A ABC,
aTomy L KOM =/A.m

//BX \
4 c 0 0 s
Mai. 51.6 Mau. 51.7
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Mo6ynoBa 6icekTpucm 3apaHoOro KyTta

ITo6ymyBaTu GiceKTpHCy 3aAaHOTO KyTa.
¢ Posg’as3anHa. Hexani mamo £ A, moTpiOHO IIO-
oymyBaTtu iioro 6icekrpucy (maia. 51.8).
1) IIpoBegemo ayry Kojia OOBiLJILHOTO pamjiyca
i3 meuTpom y Touri A (ayra (1) ma maiu. 51.8),
AKa mepeTuHae CTOPOHUW KyTa B Toukax B i C.
2) 3 Trouok B i C omwmiremMo Iyru TaKUM CAMUM
pazgiycom (zyru (2) i (3)) y BHyTpimHii obsacTi
KyTa Jo iXHboro nepetuny. OrpumMmaeMo Touxky D. A /C
3) HpOBeJ:{eMo npomiab AD. IIpomians AD - Mar. 51.8
ImyKaHa OicekTpuca KyTa A.
Iosedenns. NABD = AACD (3a TphOMa CTOPOHAMHU), TOMY
/ BAD = / CAD (ak BigmoBigHiI KyTHU PiBHUX TPUKYTHUKiB), OTIKeE,
AD — OGicexkTpuca Kyta A. m

Mopin 3apaHoro Bigpiska HaBnin

M IloginuTy 3amaHmii BiApi3oK HaBIiJI.

. Posé’aszannsa. Hexaii AB — samaHuii Bifpisok,
- KW MOTPiOHO WMOAiIWMTHU HABIIJI, TOOTO ITOOY-
IyBaTH HMOTO CepPeauHy.
1) 3 Touku A paziycoM ITUPKYJIsA, OiabIITUM
3a TOJIOBUHY Binmpiska AB, omwumemo ayry (1)
(mai. 51.9).
2) 3 Touku B TaKUM caMUM PaaiycoM ITUPKYJIA
onuremMo ayry (2) mo meperuHy 3 myromo (1)
y Toukax M i N.
3) Uepesd Touku M i N mpoBenemo mpsamy MN. ®» @
IIpama MN neperuHae Bigpisox AB B Toumi P. Mau. 51.9
P — mrykaHa TouKa.
Hosedennas. NAMN = A BMN (3a Tpboma cTopoHamu). Tomy
LAMP =/ BMP, a MP — GicekTpuca piBHOOEIPEHOTO0 TPUKYTHU-
Ka AMB 3 ocHoBoO AB, ToMy BOHA € TaKOX Mezmiamoro. Omxe, P —
cepenuua AB. m

3ayBasKuMo, 110 npsaMa MN € cepeJUHHUM IEePIeHIUKYIAPOM 0
Bimpiska AB.
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Mo6ynoBa npsamoi,
nepneHAuKYNapHOI A0 3aAaHoi

IIJAGELNS Yepes many Touky M mOpoBecTU NPAMY, HePHEHIUKY-
¢ JIAPHY A0 3aJaHOl IPAMOI a.

* Posé’asanna. 3agada Mae JBa BUIAAKU.
. 1. Hexait mouka M Hanexcumv npamiil a.

1) Ha pami#i npamiii @ OOBIIBHMM pamiycoM ITUPKYJISA BigkJa-
memo Bim Toukm M paBa piBHuUX Biapiskum MK i ML (ayru (1) mHa
maJ. 51.10).

2) 3 Touok K i L pagmiycom, mio mopiBuioe KL, onumiemo mayru (2)
i (3) mo ixHBOrO mMeperuny. OTpuMaemMo ToukKky B.

3) IIpoBenemo nipamy BM. Ilpama BM — 1mrykasHa.

llogedenns. KL = KB = LB, ot:xe, BM — Mexiana piBHOCTOPOH-
HbOTO TPUKyTHUKA BKL, ToMy BOoHa € TakoX i Bumcororo. Otike,
BM 1 a.

2. Hexait mouka M He HaJexumb npamiil a.

1) 3 Touku M poBimbHUM pagiycoM MupKyJas (Oinbmimm 3a Bif-
cTaHb Bix Touku M nmo mpAmoi a) mpoBexemo ayry (1), sxa meperu-
Hae nmpAMy a B Toukax B i C (man. 51.11).

M
B // \\\
< / \
(3) // \\ (2) /X X\
y . / \
VAR (N / F_ )
/\\6 \/2\ aB\\\_///C
// \\ \\ //
// \\ /<\ /%
(1)// ) . \\(j-) \\ //
T T \|7Z
a \K M /L 2 (3)
N
Max. 51.10 Mau. 51.11

2) 3 Touok B i C TuM caMuM pagiycoM IMUPKYJIA onumieMo ayru (2)
i (3) mo ixuporo mepeTuny B Touni N mo inmmuit 6ik Bix Tourku M.
3) IIpoBenemo npamy MN. Ilpama MN — mykaHa mpsaMa.
Ilogedenns. Hexait touka F — Touka nepetuny npamux BC i MN.
A BMN = A CMN (3a Tproma cropouamu). Tomy £ BMN =/ CMN.
MF — OGicexrpuca piBHOOempeHoro TpukyTHuka BMC, mpoBemeHa
nmo itoro ocuoBu. Tomy MF € Ttakoxx i Bucororw. Omxe, MF 1 BC,
atomy MN 1L a.m
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Ilpumimrka. Y 3agaduax 1boro maparpada [nis 3aJaHHA yYMOB 3amadvi
(HampuKJIam, JOBMKUHU Bipiska 4u rpagycHOl Mipu KyTa) BUKODPHCTOBYEMO
JiHIAKY 3 momiJiKaMu i TpaHCIOPTHUP, a AJA PO3B’A3yBAHHA 3alaui — JuIle
JiHINKY 0e3 IOIiJIOK 1 MUPKYJIb.

@ AKi iHCTPYMEHTM BUKOPUCTOBYIOTb AN pO3B’A3yBaHHA 3adad Ha nobynoBy? O Axi

o noOygoBM MOXHa BMKOHATU 3a JOMOMOrO MiHinkmu 6e3 noginok? O Aki nobygosu
MOXHa BMKOHATK 3a gonomorot umpkyna? O Lo o3Havae pos3B’ssatn 3agady Ha
nobynosy? O Ak nobyaysaTtu BiApi3oK, WO AopiBHIOE 3agaHoMy? O Ak nobyaysatu
TPUKYTHMKK 3a Tpboma cTopoHamn? O Ak nobyaysaTtu KyT, WO AOPiBHIOE 3agaHoOMy?
O Ak nobygyeatun GicekTpucy 3agaHoro Kyta? Ak NoainuTu 3agaHuii Biapi3oK HaB-
nin? O Ak nobyaysaTn NpsiMy, NepneHanKynspHy 0o 3agaHoi?

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

=

51.2.

51.3.

51.4.

Z

51.6.

51.7.

51.8.
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51.1. IlpoBeniTh OOBiJIBHY HpAMY Ta BiagxkganiTe Ha Hil Bif-
PisoK, II0 AOpPiBHIOE BiApisKy Ha MaJioHKY 51.12.

IIpoBeniTs HOBiIBLHUNA HIPOMIHBL 1 BiAKJAMITHL BiJl MOro IIOYaTKY
Bipi3ox, IIT0 JOPiBHIOE BifpPisdKy Ha MaJioHKY 51.13.

Maux. 51.12 Max. 51.13 Maux. 51.14

IIpoBeniTys mOBiIIBHY IHIPAMY m, BUOEpPiITh HA Hilr TOUury M
1 onmuIIiThL KOJIO i3 IeHTpoM y Touri M, pagiyc SSKOro JOPiBHIOE
Bimpisky, 300pakeHOMYy Ha MaJOHKY 51.14. V¥V cKiIbKOX TOYKax
KOJIO IIEPEeTHYJIO IPAMY?

Haxpecuaits moBinbHMI Bimpisoxk MN. IloOGyayiiTe Koo i3 IeH-
TpoM y Toulti M, pagiyc sxoro mopiBHIoe MN.

51.5. IloGyxayiiTe KyT, 1110 MOPiBHIOE 3amaHoMy (MaJj. 51.15).
IloGynyiiTe KyT, 110 AOpiBHIOE 3amaHomy (MaJj. 51.16).

Maxn. 51.15 Maxn. 51.16

IloOynyiiTe 3a JOIOMOI0OI0 TPAHCIOPTUPA KYT, IO AopiBHIOE 70°,
Ta Moro OiceKTpucy — 0e3 JOIIOMOrY TPaHCIOPTHPA.

IlIoGynyiiTe 3a OOIMOMOTOI0 TPAHCIOPTHPA KYT, IO JOPiBHIOE
110°, Ta itoro GicekTpucy — 06e3 JOIOMOT'M TPAHCIIOPTHPA.

O
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51.9. IToGynyiiTe Bimpisok, IMo AopiBHIOE 3amaHomy (MaJj. 51.17), Ta

IOAiJIiTH HOr0 HABIILJI.

51.10. IToOymytiTe Bimpisok, IO MOpiBHIOE 3amaHomy (maJj. 51.18), Ta

HOJiJIITH HOT0 HABIILJ.
Man. 51.17 Mau. 51.18

51.11. Haxkpecaite npamy b Ta mosHauTe Touky M, 1o ifi He HaJe-
Kkuth. IIpoBeniTe npamy MN nepneHAUKYJIAPHO A0 mpAMOi b.

51.12. HakpecJiTh IpAMY m Ta IO3HAYTE TOUKY P, 1110 iii HAJIeXKUTh.
IIpoBeniTs npsamy PK neprneHAUKYJISAPHO O IIPAMOI m.

51.13. IloOynyiiTe NPAMOKYTHUN TPUKYTHUK, KATETH SIKOT'O IOPiB-
HIOIOTh b cM i 3 cm.

51.14. Hakpecaite roctporkyTHHUi A ABC Ta mnobyayiTe MHoro
mepniamy CP.

51.15. Hakpecaite mpamoxyTHuii A ABC (£ C = 90°). IloGynmyiiTe
ioro memiany CM ta Gicekrpucy AK.

51.16. Hakpecaite npamokyTHuii A KLM (Z/ K = 90°). IloGymyiiTe
#ioro Gicekrpucy KP Tta menmiany LT.

51.17. Hakpecaite moBinbHUi Bigpisok. IlobOyayiiTe Bigpisok, ImMo
JIOPiBHIOE % BiZl moOymoBaHOrO Bifpiska.

51.18. Haxkpeciith moBinbHUEA Bimpisok. IloOGyayiiTe Bimpisok, Imo
JTOPiBHIOE i BiJ moOyzoBaHOTO BifpisKa.

51.19. IloOynyiiTe TPUKYTHUK 3i cTopoHamMu a = 8 cm, b = 7 cwM,
c=5cwMm.

51.20. ITooynyiite A ABC, sixiio AB =4 cm, BC = 6 cm, CA = 7 cwm.

51.21. Haxkpecaits goBinbuuit A ABC i mobyayiite A ABD Takwuii, 1o
JopiBHIOE TpuKyTHUKY ABC.

51.22. HakpeciTh OOBiIbHUII TPUKYTHUK 1 MOOYAYyHTE TPUKYTHUK,
IIT0 TIOMY JOPiBHIOE.

51.23. Hakpecaity moBinpHHII Bigpisok AB. IloOyayiiTe piBHOCTO-
pouwniii A ABC. a

51.24. TlobynyiiTe  piBHOOEZpeHUHiT  TPHU-
KYTHUK, Yy SIKOI'O OCHOBa JOPiBHIOE
BiIpidKy a, a Oiuma cropoHa — Bin- b
pisky b (maj. 51.19). Maa. 51.19
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51.25.
51.26.

=

51.28.

51.29.
51.30.
51.31.

51.32.
51.33.
51.34.

51.35.

51.36.
51.37.
51.38.
51.39.
51.40.
51.41.
51.42.

158

O
ITo6ynyitte A DEF, skmo DE = 6 cm, £ D = 40°, £/ E = 80°.
ITo6ynyitte A NPT, axmio NP =4 cm, £/ N = 50°, £ P = 100°.

51.27. Ha paniii npsamiii a 3HaWgiTP TOUKHM, BiggajaeHi Bifg
3aaHOl TOUKK A Iiei mpsamoi:

1) Ha 4 cwm;

2) Ha BigcTaHb, OiJBITY 3a 4 cM;

3) Ha BifcTaHb, MEHIIIY HiXK 4 cM.

IToOynyiiTe piBHOOEAPEHUIT TPUKYTHUK 3a OiYHOI CTOPOHOIO
i pamgiycom ommcaHOTO KoJia.

ITooynyiite A ABC, sikmio AB = 3 cm, AC =5 cm, £ A = 105°.
ITo6ynyiite A KLM, sikio KL = 6 cm, KM = 4 cm, £ K = 80°.

IToGynyiiTe piBHOOEAPEHUN TPUKYTHUK, OCHOBa SAKOro 4 cm,
a KyT npu ocHoBi 70°,

IToOynyiiTe pPiBHOCTOPOHHIN TPHUKYTHUK 31 CTOPOHOI 5 cM
i BOMIIITH ¥ HBOTO KOJIO.

IToGynyiiTe nOBiMbHUY TPUKYTHUK Ta ONUIIIITH HABKOJIO HHOT'O
KOJIO.

IloOGynyiiTe piBHOOEAPEHUI TPUKYTHUK, Y AKOTO OCHOBA
JIopiBHIOE 6 cM, a BucoTa, IpoBeAeHa a0 Hel, — 4 cMm.

IToGynyiiTe Kojio, pamiyc ssKkoro 4 cM, IO3HAuTe HA IILOMY
KOJI1 IedaKy TouKy A i mpoBeniTh uepes Hel JOTUUHY IO KoJa —
npamy b.

IloOynyiiTe piBHOOEOAPEHWA TPUKYTHUK, OCHOBA  SKOTO
nopiBHIOE 4 cM, a KyT mpu BepruHi — 80°.

IloGynyiiTe piBHOOEApPEHUNH  TPUKYTHUK, OCHOBA SKOT'O
IopiBHIOE 6 c¢M, a KyT mpu Bepmuai — 100°.

IToGynyiiTe TPAMOKYTHMH TPUKYTHUK 3a KaTeTOM i rimore-
HY30I0.

IToOynyiiTe TNpAMOKYTHUII TPUKYTHUK 3a KareToM i Oicek-
TPHCOIO IIPSIMOT0 KyTa.

IToOynyiiTe TPUKYTHHUK 3a JBOMAa CTOPOHAMM i MegiaHOIO, IIPO-
BeJIeHOI0 IO OmHiel 3 HUX.

IloOynyiiTe TpAMOKYTHUII TPUKYTHUK 3a KaTeTOM i MemiaHOIO,
ITPOBENIEHOI0 0 IPYTOro KareTa.

IToOynyiiTe IpAMOKYTHHUII TPUKYTHHUK 3a KaTeTOM i MemiaHOIO,
ITPOBEJIEHOIO 10 HHOTO.

O
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51.43. IToOyayiiTe TPUKYTHUK 34 CTOPOHOIO, IIPUJIETJIMM J0 Hei KyToM
i pagiycom ommcaHOro KoJa.
51.44. TToOynyiiTe TPUKYTHUK 3a CTOPOHOIO, IPUJIETJINM 0 Heli KyTOM
i GiceKTpuCOI0, IPOBEIEHOIO 3 BEPIIUHU IILOTO KyTa.
(4] 51.45. Ilobyayiite AABC, axmo AB = 4 cm, LA = 40°
Z C =105°.
51.46. He KopucTyHOUNCHL TPAHCIOPTUPOM, mooyayiTe Kyt 30° i 60°.
51.47. He KOpHUCTYIOUNCH TPAHCIOPTHPOM, IIOOYyAYHATE KYT, IO
JopiBHIOE 15°.
51.48. IlooynyiiTe 6e3 Tpancmoptupa A ABC, y AKOro:
1) AB=5cm, LA =60° £ B = 45°%
2) AB = BC =4 cMm, £ B =150°.
51.49. ITooynmyiiTe 6e3 TpaHcmopTupa A KMP, y siKoro:
1) KM =4 cm, £ K = 30° £ M = 45°%
2) KM = MP =5 cm, £ M = 120°.
51.50. IToOGynyiiTe piBHOCTOPOHHIM TPUKYTHHUK 3a HOro MeaiaHOIO.
51.51.

IloOynyiiTe TPHUKYTHUK 3a JBOMA HEPIiBHUMHU CTOPOHAMU
i pagiycom ommucaHoro Koja. CKiJibKu po3B’si3KiB Mae 3amada?

©) Bnpabu gns nobmopenns

51.52.

51.53.

51.54.

OnuH 3 KyTiB TPUKYTHUKA JopiBHIoe 15° a gBa iHImmxX — Bin-
HOCATHCA AK 7 : 8. 3HAWAITh HANMEHINNH i3 30BHIIIHIX KYTiB
TPUKYTHUKA.

HoBeniTs, 110 B PiBHUX MiK cO00I0 TPUKYTHUKaX OiceKkTpucu,
IPOBeEHI 3 BEePIINH BiANOBITHUX KYTiB, OMHAKOBOL JOBXKWHU.
OmvH 3 KyTiB OpPAMOKYTHOrO TPUKYTHUKA AopiBHIOE 30°,
a rimorenysa — 60 cm. 3HaAHAITL BiApisdKu, Ha AKi OiJIUThH rimo-
TEeHYy3y BHCOTAa, IPOBeJeHa A0 Hel.

Kummeba mamemamuka

51.55.

1) [ITo6 3anmTU OOWH KBaJApaTHUI MeTpP KOB3aHKMU, IOTPiOHO
40 1 Bomu. CKimbKuM moOTpPiOHO Oyae BoOAM, IMOO 3aJUTU
KOB3aHKY Kpyrioi ¢opmu giamerpom 30 m?

2) IlismaiiTecd, CKinbKu KomTye 1 M? Bomu, Ta OOUYMCIITH
cyMy, AKY IIOBHHHA Oyle CILIATUTH MYHIiIMIIaJbHA BJjaja 3a
BUKOPHCTAHY BOIY.
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@ Likabi 3aga4i — nomipkyi ogHave
51.56. Po3B’soxiTh 3aauy Ta MPOUYUTANTE HPi3BHUILE MEPIIOro IIPe3u-
D JIeHTa He3aJIe;KHOI YKpaiHu.

IIpomias BK mpoxoauTh MiK cropoHamu KyTta ABC. 3Haii-
mite L ABK i / KBC, axio £ ABC = 120° i gze:

YMmoBa /£ ABK Z KBC
Z ABK ma 20° menmuii Big £ KBC A B
/ ABK ytpuui 6inbmuii 3a £ KBC vy K
ZABK : Z/KBC=3:5 P q

30° |45° |50° | 70° |75° |90° |30°

AOMALLIHSI CAMOCTIMHA POBOTA N2 10 (8§45-51)

Kosxcne 3asdannsa mae no womupu eapianmu e8idnosgideii (A-TI),
ceped axkux auuie o0ur € npaguavrum. Obepimsv npasubHUil 8apianm
6i0n08ioi.

@ 1. 3HaigiTe pagiyc xojaa, giaMeTp sSIKOTO JOPiBHIOE 8 cM.
A.2cm B. 4 cm B. 16 cm I. 8 cm

2. 3HaHZiTL TpaAycHY Mipy IeHTpaJIbHOT'O KyTa, AKIIO0 I'paJycHa
Mipa BiATIOBigHOTO OMY BIIMCAaHOrO KyTa mopiBHioe 40°.

A. 20° B. 40° B. 80° I. 120°

3. VYKaxiTh MaJIOHOK, Ha SIKOMY HpsaMa [ € cepeIMHHUM IepIeH-
,Z[I/IKyJIﬁPOM bifo) Bi,upiaRa CD.

JR VLTI

D 4. Pagiyc Kosa mopiBHioe 4 cm. fIK posmiieni npsama a i KoJo,
SIKITIO BiicTaHb BiJ IIEHTPa KoJa 0 IIPAMOI JOPiBHIOE 3 cM?
A. IIlpama mepeTrHae KOJIO y ABOX TOUYKAX
B. IIpama € DOTUYHOIO 0 KOJa
B. IIpsama #He Mae 3 KOJIOM CIIiJIbBHUX TOUYOK
I. HeMmo:XImMBO BU3HAYUTH

5. Toura O — meHTp Kosa, MN — ioro xopma. 3Haigite £ MON,
ario £ OMN = 70°.
A. 20° B. 40° B. 60° I. 70°
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O
6. Koma, pazgiycu axux 6 cm i 2 c¢M, MalOTh BHYTPIIIHIHA JOTHUK.
3HalgiTh BiAcTaHb MiK IXHIMU IIeHTpaMmu.

A. 2 cm B. 4 cm B. 6 cm I. 8 cm

E 7. Touka O — meHTp KoJa, AB — ioro miamerp, BC — xoppa,
Z COA = 50°. Buangite £ BCO.
A. 25° B. 35° B. 50° I. 60°

8. JIBa Kosa MalmTh 30BHIMIHiT JOTHUK, a BificTaHb MiK IXHiMU IeH-
TpaMu OOpiBHIOE 14 cMm. S3HAUIITHL pamiycu MuX KiJj, SKIIO pamiyc
OIHOI'0 3 HUX Ha 4 cM OiJIbBIINI 3a pamiyc Apyroro.
A.8cmidcm B.9cmibcem
B.10cm i 6 cm I'llemi 7 cem

9. Xopau MN i KL mueperuHawoTbcad B Tourmi A, ZMKL = 30°
ZKLN = 70° 3maigite rpagycuy mipy xyra KAM.
A. 30° B. 70° B. 80° I. 100°

E 10. 3 Toukum M, 110 JEKUTH II03a KOJOM, IIPOBEIEeHO OO0 KoJja
nBi moruuni MA i MB, ne A i B — Touku notury, £ MBA = 60°.
3HaigiTh BigcTaHb Bimg TouKum M 1m0 IeHTpa KoJja, AKIIO pamiyc
kKoJia nopiBHioe 10 cwm.
A. 10 cm Bb. 15 cm B. 20 cm I. 25 cm

11. ITenTp KoJa, OmMMCAHOTO HABKOJO TPUKYTHUKA, 30iraerbcsa i3
CEepPeINHOI0 CTOPOHU Yy TPUKYTHUKY, IIIO E€...
A. TpAMOKYTHUM B. rocrpokyTHUM
B. TymoxkyTHUM I'. piBHOCTOPOHHIM

12. Tpu KoJa, paziycu aKmx 3 c¢cM, 4 ¢cM 1 5 cM, IOIapHO JOTHKA-
IOTbCS B30BHi. 3HAWUIITHP IIePUMETP TPUKYTHHUKA, BePIIMHAMU
AKOIO € IEeHTPU ITUX KiJ.

A. 22 cm B. 23 cm B. 24 c™ I. 25 cm

YV 3a60anni 13 nompiono ecmanogumu 8i0nogidnicmo mixe iHGop-
Mayi€e, NO3HALEeHO0 yuppamu ma 6yKeamu.
i 3] 13. Pagiycu nBOX KiJ HOPIBHIOIOTE I'y i 'y, & BiICTaHb MiK IXHiMH
meaTpamu — 10 cM. YeTaHOBITH BiATIOBiAHICTE MiXK pamiycamMu KiJja
ry i ry (1-3) Ta B3acMHUM NOJOKeHHAM nux Kia (A-T).

Paodiycu kin B3saemHe nonoxiennsa Kia
l.ry=4cm, r,="7cm A. SoBHIIIHIA JOTHK
2.r;=8cm, ry=2cMm B. BuyTtpimui#t 1oTuk
3.r;=5c¢cM, 1ry=3cM B. Kona neperuHamoTsCa

I. Kosia He MarOTh CHiJIBHUX TOUYOK

o 161




TEMA 10

O
3ABAAHHS AAS MEPEBIPKM 3HAHb AO § 45-51

@ 1. 3HangiTe HiaMeTp KoJja, AKIIO HOro pagiyc JopiBHIOE 26 MM.

2.

3.

3HaliAiTh TpagycHY Mipy KyTa, BIIMCAHOTO B KOJIO, AKIIO BiAIoO-
BimHUIT MOMY IEeHTPAJbHUHN KyT mopiBHIOE 70°.

Ha axomy 3 MaJIlOHKiB 300paskeHO KOJIO, OIMCaHe HAaBKOJO TPHU-
KYTHUKA, a Ha AKOMY — BIIMCaHe Yy TPUKYTHUK?

a) 0) B)

(2] 4. Hakpecuirs koo, pagiyc sxoro mopisaioe 4 cm. IIposexirs

y apomy pmiamerp MN i xopay KL. IloGymyiiTe 3a IOIIOMOTIOIO
KOCHHIIS JOTHUYHY 0 KOJa, IO IIPOXOAUTH Yepe3 TOUKy M.
Touka O — 1meuTp Kojxa, AB — fioro xopza. 3umanmgite £ OAB,
akmo £ AOB = 136°.

HaxpecuiTh Bigpisok FP 3aBIOBXKKHN 5 cM. 3a JOIIOMOTOIO JIiHilAKK
3 HMOAiJKaMM I KOCHHIIS IPOBENITh CepequHHUN MePHeHIUKYIAPD
o Binmpiska FP.

i3| 7. IBa Koja MalOTh 30BHIMIHIA A0oTMK. Bimcrans mixk ixHimMu‘

8.

meaTpaMu gopiBuHoe 20 cMm. 3HAUAITL pajgiycu Kij, SKIIIO OJMH
3 HUX YTPpUUi OinbpIImii 3a iHIINi.

IToGynyiiTe piBHOOEAPEHU TPUKYTHUK, OCHOBA SKOTO JTOPiBHIOE
55 MM, a KyT mpu BepruHi — 50°.

i4 9. Koso, BmmcaHe B pPiBHOOEAPEHUN TPUKYTHUK, OiJIHUTHL MOTO

10.

11.
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OiuHY CTOPOHY Ha BiZipisKu 5 ¢M i1 2 cM 3aBAOBKKM, IIOUMHAIOUN
BiJi BepIIMHU, fAKa IIPOTUJIE}KHA OCHOBi. 3HaAWAITH NEpUMETP
TPUKYTHUKA.

Hodamxoei énpasu

3 TouKku A, IO JIeKUTHh II03a KOJIOM, IIPOBEIEHO OO0 HBOrO IBi
motuuni AB i AC, ne B i C — Toukmu gotuky, £ BAC = 60°. 3uaii-
OiTh pagiyc KoJia, AKIIO BifcTaHb Bim Touku A 70 IIeHTpa KoJia
JIOpPiBHIOE 8 cM.

He xopucryiounch TpPaHCIOPTUPOM, MOOYAYHATE KYT, III0 JOPiBHIOE
120°.
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BMPABU ANA MOBTOPEHHA TEMU 10

o § 45
@ 1. Haxpecuites koso. IIpoBexniTs y HbOMY paniyc, miameTp i xopmy.
@ 2. lano kojo i3 1mentpoM y Toulli O. CKiJIbKY CHiIBHUX TOYOK
Mae KOJIo 3:
1) mpomenem OK;
2) nmpsamoio OK?
3. V¥V xoui i3 ieaTpom O mpoBeneno xopau AB i BC (mag. 1). Bigomo,
mo ~/ AOB = / BOC. Hosenits, mo AB = BC.

K
D A > B
A C
B
Mau. 1 Mau. 2

(3] 4. ¥ xoui i3 nenrpom O nposeneHo xiamerp AB i xopau AK i KB
(man. 2). Suaiigite KyTu TpuKkyTHUKA AKB, ko £ KOB = 130°.

5. Vci pagiycu Kojia IPOJOBXKMJIM 30BHI KOJa Ha IXHIO JOBXKUHY.
Axy miHito yTBOpATH iXHI KiHITi?

6. PosgigiTe xopAy HAaBILJ 3a JOIOMOIOI0 JIMIIIE KOCHHILA, SKIIO
ITaHO IEHTP KoJia.

7. 3HalmgiThL rpagycHy Mipy KyTa MijK ABOMa XOpAaMu, IO BUXO-
OATH 3 ONHiel TOUKM I JOPiBHIOIOTH pamiycy.

(4] 8. AB — pgiamerp kona, K — gesxa Touka Koja. S3HAHITH KyTH
TpuKyTHUKA ABK, AKIT0 HAWMEHIITNHN 10ro KyT y 4 pasu MEeHIIIUH
BiJl cepelHBOr0O 3a I'paJyCHOIO Mipol0 KyTa.

9. V¥ koui uepes cepenuny pangiyca OA NepuneHAUKYJISPHO OO HHOT'O
mpoBeneno xopay MN. 3Hainits Kytu TpukyTHuka MON.

E’ 10. Xopaa mepermuae miamerp mixg Kyrom 30° i mismuTes iioro Ha
IBa Bifpisku 7 cm i 1 cM 3aBOOBXKKH. 3HAWLITH BiAcTaHb Bif
IMeHTpa KoJia 1o ITiel Xopau.
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O
o § 46

@ 11. Hakpecraits ko0, pagiyc axoro 2,5 cm. IlosmauTe Ha HbOMY
TouKky L. IIpoBenitTh 3a momomMororo KocuHIA ciuny LK Ta JOTUYHY
LM po KoJa.

12. Hexait OK — Biacranb Big menTpa Koaa O mo mpAmoi p, a r —
pazgiyc xoia. SIKMM € B3aeMHe PO3MII[eHHs NOPSIMOI Ta KoJia,
SKIIIO:

1) OK =12 cm, r = 14 cm; 2) r="Tcm, OK = 70 mm;
3) OK = 2 om, r = 18 cwm; 4) r = 32 mm, OK = 0,3 am?

@ 13. Yu mepeTwHAIOTHLCA AOTHYHI O KOJa, IO IPOXOLATH Yepes
KiHIi ¥toro miamerpa?

14. IIpama B Touli A moTuKaeTbcA A0 Koja i3 1meHTpom O. Ha
JOTUYHINA 10 PisHi O0KM Big TOUKM A BiAKJIageHO PiBHI Biapiskwm
AM i AN. Hosexnits, 1mo OM = ON.

E 15. Pagiyc Kosaa miauTh HaBIIJ XOpAy, AKa He € JiamMeTpoM.
HoBeniTh, 1110 fOTMYHA, IPOBEJeHa yepes KiHelb HaHOTO pajiyca,
mapaJieJbHa JaHil XOpii.

Ho § 47
@ 16. HakpecsiTh TYIOKYTHUN TPUKYTHUK. 3a IOIIOMOI'OI0 TPaHC-
IIOpTUpa, IUPKYJIA Ta JiHiKK MoOyayliTe KOJIO, BOIHUCAHE B el
TPUKYTHUK.

E 17. Hakpecaite xyT 80° 8a mI0IMOMOrow IUPKYJISd, KOCHHILA,
TPaHCIIOPTHPA Ta JiHINKN 3 MOALIKAMU BIUIIITH ¥ Ied KYT KOJO
TaK, I[00 TOYKAa JOTHKY OO CTOPiH KyTa MicTmjacda Ha BimcTaHi
2 cM BijJ TIOTO BEPIIUHMU.

E 18. IleuTp KoJia, BIIMCAHOTO Y TPUKYTHUK, JEKUTHb HA IIEPEeTHHI
IBOX MeIiaH TPUKYTHHKAa. [loBemiTh, IO TPUKYTHUK PiBHOCTO-
POHHIA.

19. Boucane B piBHOOEIPEHUH TPUKYTHUK KOJIO OiJauUTh OiUHY CTO-
poHY y BimgHoIIeHHi 2 : 3, MOYMHAIOUN BijJ OCHOBU. S3HAUIITH CTO-
POHM TPUKYTHUKA, SKIITO HOTro mepuMeTp JopiBHioe 70 cM.

o § 48
@ 20. HakpecaiTh NOPAMOKYTHUN TPUKYTHUK. &3a JOIIOMOI'OIO
KPecJAPChKUX iHCTPYMEHTIB ONUIIITH HABKOJO HHOT'O KOJIO.
E 21. JloBexiTh, 0 B piBHOOEAPEHOMY TPUKYTHUKY IIEHTDP OIIKCA-
HOT'O KOJIa HAJEKUTh OPSAMil, III0 MICTHUTL BHUCOTY TPUKYTHHKA,
IIPOBeNeHy IO OCHOBH.
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i4 22. JloBeniTh, IO IIEHTP KOJAa, OIMKMCAHOTO HaBKOJIO PiBHOCTO-
POHHBOT'O TPUKYTHUKA, 30iracThbCcdA i3 IIEHTPOM KO0Ja, BIIMCAHOI'O
B Ilefl TPUKYTHUK.

o § 49
{Z] 23. Ha mamonky 3 Touka O — IEHTP KOJa. £
1) £1 = 40°. 3uaigite £ 2.
2) £2 = 25° 3muaugite /1. X

(2] 24. Ha mamosky 3 Touka O — IEHTD KOJA.

3HaUgiTL £ 2, AKIIO:
1) £1 - 22 =15%
2) /1 + /2 = 54° Mau. 3

25. ToctporyTHUii TpUKYTHUK ABC BINMCAHO B KOJIO i3 IIEHTPOM
y Toutri O. 3uaigite £ BOC, akio LA = .

@ 26. ¥V xoso paxiyca 2 cm Bonmcano Kyt ABC, mio mopiBHIOE 30°.
3HangiTh JoB:KUHY Xopau AC.

27. TIpomoB:kenusa OicekTpucu KyTa A TpukyTHuka ABC meperuHae
KOJIO, OIMCAaHe HAaBKOJIO TPUKYTHHUKA, VY Touri K. IoBenmiTh,
mio BK = CK.

(4] 28. Koo mopineHo yormpMa TOYKaMH Ha YACTHHM, AKi BigHO-
cartbed AK 1 : 2 : 3 : 4, i TOUKM HNOAIJIY CIOJYUYEeHO MisK CcO00I0
Bifpiskamu. BusHauTe KyTH yTBOPEHOI'O0 YOTHUPUKYTHHKA.

29. 3HalifiTh TeOMEeTPUUYHE MicIle TOYOK, 3 AKUX NTAaHUKN BiI-
pidox MN BuUIHO mig 3agaHUM KYTOM Ol.

o § 50

@ 30. Hakpecraits Bifpisok 4 cm 3aBmoB:kKu. IloOyayiiTe mBa KoJa,
IeHTpaMu AKUX € KiHIli 3ajaHoro Bifpiska, Taki, 1mo:

1) He mepeTHWHAIOTHLCS; 2) mepeTMHAIOTHCA.

@ 31. JliameTp OGiJbIIIOTO 3 KOHIEHTPUUYHUX KiJ HiJUTHCA MEHIITAM
KOJIOM Ha TPH YaCTHHHU, IO JOPiBHIOIOTH 3 ¢M, 8 cM i 3 cM. 3Haii-
IiTh pajgiycu KiJ.

32. Ha manamoHKY 4 300pa’keHOo KOHIeHTPHUYHI

KoJia, pamiycu SAKuUX BimHocaATbea ax 10 : 7.
3HangiTh i pagiyeu, axiqo AB = 12 cu.

i4 33. 3a gKOoro po3MiIlleHHs ABOX KiJ A0 HUX
MOKHA IIPOBECTHU JIUIIE TPU CHiJIbHI JOTHUUHi?

Mau. 4
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34. BigcraHp MidK IeHTpaMu ABOX KiJ, IO JOTUKAIOTHCS, JOPiBHIOE
16 cMm. 3HalgiTh pagiycu IIMX KijJ, SKIIO0 BOHM BiJHOCATHCS AK
5 : 3. PosriaubTe BCi MOMKJINBI BUIAIKMH.

o § 51
i1| 35. HakpecaiTe noBinbHUN KyT A i moOyayiiTe KOJIO i3 IleHTpPOM
y ¥oro BepIIMHi, pajgiyc SKOro JOPiBHIOE BiIpisKy, 300pasKeHOMY
Ha MaJIOHKY 5. Uu mepeTmHae K0J0 KOMKHY 31 cTOpiH KyTa?

36. IToOynyiiTe BiApi3OK, MOBXKHHA AKOrO BABIUi e o
OiJIbIlIa 3a HOBXMKUHY Bifpiska Ha MAJIOHKY 5. Mar. 5

@ 37. HakpecaiTs 3a JOIIOMOIOI0 TPAHCIIOP-
THpPa KyT, rpagaycHa Mmipa akoro mopiBHIoe 80°. IloOymyiiTe (6es
TPaHCIOPTHPA) KYT, III0 JOPiBHIOE 3aJaHOMY, i oro OiceKTpucy.
38. HakpeciTh HOBiIbHUIT TPUKYTHHUK 1 IIPOBEIITH H1Oro GiCEKTPHCH.

39. HakpecJiTh rocTPOKYTHUI TPUKYTHUK i IPOBEAITEH Or0 MegiaHMu.
YueBHiTHECA B TOMY, IO MeAiaHU MEePETHYJNCS B OMHIN TOYIIi.

40. Haxkpecaits goBinbHME Tynuii KyT. IloOynyiiTe KyT, 110 JOPiBHIOE:

1 .
1) Z BiJi HaKpecJIeHOT'O KyTa;

3 .
2) Z BiJ HaKpecJIeHOTO KyTa.

i3 | 41. 3a gBOMa JaHMMU KyTaMM TPUKYTHUKA HOOYAYHTE KYT, IIIO
JIIOPiBHIOE MOT0 TPETHOMY KYTY.

42. TloOynyiiTe piBHOOEAPEHUN IPAMOKYTHHII TPUKYTHUK 34 MOro
riIroTeHys3o01o.

43. IloOynyiiTe NPAMOKYTHUI TPHUKYTHUK 3a KaTeTOM i TOCTPUM
KYTOM.

i4 44. TToGynyiiTe piBHOOEApPEHUII TPUKYTHUK 3a OCHOBOIO a Ta
pazgiycom ommcanoro kKosia R (@ < 2R). CkinbKu pO3B’A3KIB Mae
3amaua?

45. TloOynyiiTe TPUKYTHUK 3a JIBOMA CTOPOHAMM Ta KYTOM, IIO
JIEXKUTHh IPOTU MEHIITOol 3 HUX.

|-)(-] 46. IloOynyiiTe piBHOOEApeHUH TPUKYTHUK 3a KYTOM MixK Oiu-
HUMH CTOPOHAMM i OiCeKTpMCOI0, IIPOBEAEHOI0 3 BEPIIMHUN KyTa
IIPU OCHOBI.

47. TloOynyiiTe NPAMOKYTHHI TPUKYTHHUK 32 KATeTOM i CYMOIO APY-
roro Karera Ta TillOTEHY3H.
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TonobHe 6 memi 1O

v Kono — reomerpuuHa (pirypa, AKa CKJIAJAETHCA 3 YCiX TOYOK
IJIOITHMHY, PiBHOBiAJAJeHNX BiJl 3aJaHOI TOUKH.

v" Xopda — BifipisoK, 1[0 CIIOJIyYa€e JBi TOYKU KOJA.
v Jliamemp — XopAa, 10 IPOXOJUTH Yepes IeHTP KoJia.
v" Epyz — K0JIO pa3oM 3 MOro BHYTPIIIIHBOIO 06JIACTIO.

v Henmp, padiyc, diamemp, xopda Kpyza — BiANOBiIHO IEHTD,
pazniyc, miameTrp, Xopha KoJia, AKe € MeyKei JaHOT'o Kpyra.

BITACTUBOCTI ENIEMEHTIB KOJA
HiameTp € HaAWOIIBIIIOI 3 XOPA.
HiameTp 3 OyAb-AKOI TOYKM KOJIa BUIHO IIiJ MPAMUM KYTOM.
HiameTp KoJia, IEePONeHAUKYJIAPHUN 10 XOPAU, AiJUTH 11 HaBIIiJI.
HiameTp KoJja, II0 IPOXOAUTH Yepe3 CepeiuHy XOpAu, AKa He
€ JiaMeTpoM, IEePHeHINKYIIPHUNA J0 I[i€el XOpmu.

AOTNYHA OO KONA

v Jlomuuna 10 KoJia — IPsIMa, SIKA MA€ 3 KOJIOM JIKIIE OAHY CIIiJIb-
HY TOUKY (Lle mouka domuky).

BJIACTUBICTb OOTUYHOI
HoTuuHa A0 Kojia € MEepIeHIUuKYJIAPHOI M0 pajaiyca, AKUHN IIPo-
BeIeHUN Y TOUKY JOTHUKY.
Binpisku HOTUYHMX, IPOBENEHUX 3 OMHIi€l TOUKM OO KOJia, PiBHi
MixK co0or0.

BNACTUBICTb BICEKTPUCU KYTA
Bynb-sxka Touka OicekTprcu KyTa pPiBHOBigmaJieHa BiI CTOpPiH
IILOT'O0 KyTa.

v Kono, énucane y mpukymnuk, — KOJO, SIK€ AOTUKAETHCS [0
BCiX CTOPiH IIHOI'0 TPUKYTHUKA.
Y Oynb-aKUi TPUKYTHUK MOYKHA BIIMICATU KOJIO.
ITeunTp KoJia, BOIMCAHOTO y TPUKYTHUK, — TOUKA IIEPETUHY OiceK-
TPHUC IIHOT'0 TPUKYTHUKA.
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' v Cepedunnuii nepnenduxynap 0o 6idpiska — IpAMa, IO IPOXO-
IUTh Uepes cepefuHy BiApiska MepneHIUKYJIAPHO IO HbHOTO.

BNACTUBICTb CEPEAUHHOIO MEPMEHANKYNSAPA
[0 BIOPI3KA

Koxua TouKka cepefMHHOI0O IEPIeHINKYJIIpa OO0 BiApisKa piBHO-
BimgajieHa Bijg KiHIIIB MBbOTO BigpisKa.
v' Kono, onucane Ha6ko10 mpukymHuka, — KOJO, sSiKe IIPOXOIUTH
yepes yCi BEPIINHU IHOT0 TPUKYTHUKA.

HaBkoJsio 0yab-AKOro TPUKYTHUKA MOMKHA OIUCATU KOJIO.
IlenTpom KoJia, OIMCAHOTO HABKOJIO TPUKYTHUKA, € TOUKAa Iepe-
TUHY CEPeINHHUX MePIeHAUKYJIAPIB 10 MOro CTOPiH.

BIMNACAHI TA LLEHTPATBbHI KYTWU
Ienmpanvhuil kym — e KyT 3 BepIINHOIO B IIEHTPi KoJa.
N

A B
M
I'padycna mipa dyzu kona — 1e rpajgycHa Mipa BiAIIOBiZHOTrO
IIEHTPAJILHOTO KyTa.
Bnucanuii kym — me KyT, BepIINHA AKOIO HAJEXUTh KOJY,
a CTOPOHU IIEPETUHAIOTH ITe KOJIO.
B

A
M —Tc

Teopema (upo Bnmcanuii KyT). Bnmcanuii KyT BUMipPIOETHCSA
MOJIOBMHOIO IyTHM, HA SIKY BiH CIIUPAETHCH.

Hacanigox 1. Boucani KyTtu, nj0 cnuparmoThCcsi HA OMHY H Ty
camy Ayry, MisK co0010 piBHi.

Hacnigox 2. Bnmcanui KyT, III0 CIMPAETHCA Ha giamMeTp, —
MPSAMUHA.

-y ——
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TEMA 11

CUCTEMM NIIHIMHUX PIBHSIHb
3 ABOMA SMIHHUMMU

Y WIN TEMI BU:

O O3HaMoOMUTECA 3 NIHINHUMM PIBHAHHAMM 3 ABOMA 3MiHHUMN,
cuctemamm OBoX NiHINHKX PiBHSIHb 3 ABOMA 3MiHHUMMU;

O HaBYMUTEeCSs PO3B’'A3yBaTN CUCTEMU NIHINHNX PIBHAHbL 3 ABOMA
3MiHHUMW; TEKCTOBI 3a4adi 3a JOMOMOroK CUCTEM JTiHIMHMX
piBHsIHb; OyayBaTh rpadiku NiHIMHMX PiBHAHb 3 ABOMA 3MiHHUMWN.

§ 52. JliviiiHe piBHAHHSA 3 ABOMA 3MiHHUMH

PiBHsAHHA 3 ABOMa 3MiIHHMMK Ta MOro PoO3B'A30K

Y momepenuix maparpadax My PO3TJIAAAJIN PiBHAHHA 3 OHIEIO
aminHoio. IIpoTe B asrebpi posrisagamTb i PiBHAHHA 3 KiJIbKOMa
3MiHHUMM. 30KpeMa, PO3IVIAHEMO PiBHAHHS 3 ABOMAa 3MiHHIIMIH.

m Cyma omHOTO Ymcia 3 KBaApaToM iHIIOro mopisxaioe 17.
SIkmio mepIe YMCIO IO3HAYMTH 4Yepes3 X, a Apyre — depe3 Y, TO

CIIiBBiIHONIEHHA MiK HUMM MOJKHA 3alucaTy y BUTJIALL PiBHOCTI
x + y? = 17, aka micTurh aBi aminni x i y. Taki piBHOCTI HasuBa-
IOTh pi6HAHHAMU 3 déoma 3miHHumu (abo pieHAHHAMU 3 060Ma
Hegidomumu).

fAkmo x = 1, y = 4, 1o piBHAHHEA x + y2 = 17 meperBOpOETHCA HA
IPaBUJLHY YMCJIOBY PiBHIiCTBb. ¥ TaKOMY BHUIIAAKY KaKyTh, IO Iapa
3HAUeHb 3MIHHUX X = 1, y = 4 € po3g’a3kom piBHaHHA x + y? = 17.
AGo ckopouero: napa uuces (1; 4) € po3B’a3KOM PiBHAHHA.

Poszé’asxom pienanna 3 deoma 3MiHHUMU HA3UBAIOThL Napy
3HaYeHL 3MiHHMX, SKa NePeTBOPIOE PiBHAHHA y NMPaBHILHY YHC-
JIOBY PiBHICTB.

Posp’saskamu piBHsausa x + y2 = 17 takox € napu (—8; 5); (8; 3);
(16; —1). Jlyis TaKOro CKOPOUYEHOrO 3alMCy PO3B’A3KIB PiBHAHHSA BaK-
JIUBO 3HATH, IO I1apa Yuces Mae€ O0yTU 8nopsadKo8aromn.
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O
Axmo piBHAHEA TO HA NMEpPIIOMYy MicCIi 3amMCyIOTH 3HA-
MicTHTE BMiHHI UYeHHs 3MiHHOI X, a Ha JPyroMy — 3Ha-
xiy, 9eHHA 3MIiHHOIL Y.

LLlo6 3HanTK po3B’sI30K PIBHAHHA 3 ABOMA 3MiHHUMMW, MOXHa MiACTaBUTK
O B PIBHSIHHA OOBiNbHE 3HAa4YEHHS OAHIET 3MIHHOI i, pO3B’A3aBLUN OTPUMaHe
PIBHSAHHSA, 3HANTW BIiAMNOBIAHE T 3HA4YeHHS ApYrol 3MiHHOI.

3HalifieM0o Tak INe KiJlbKa po3B’AsKiB piBHAHHA x + y2 = 17. He-
xait y = -2, romi x + (-2)2 = 17, sBigku x = 13; mexait y = 6, Toxi
x + 62 = 17, 3Bigku x = —19.

Maewmo 1m1e n1Ba po3B’sa3ku piBHAHHA: (13; —2) i (—19; 6).

JliHiHe piBHSAHHA 3 ABOMA 3MiHHUMMU

Jdinitinum pienannam 3 06oma aminnumy HA3UBAIOTh PiBHIEHA
BUrIAny ax + by = ¢, me x i y — amiHHI.
Yucxa a, b i ¢ HasuBaroTh KoOediyicnmamu PIBHAHHA.

PiBHAHHA 3 ABOMAa 3MiHHMMM, SKi MalOTh OAHI i Ti caMi po3B’as-
KU, Ha3UBAIOTh pPi6HOCUNbHUMU. PiBHAHHA, AKi He MalOTh PO3B’A3-
KiB, TAKOXK € PiBHOCUJIBHIMMU.

PieHgHHA 3 ABOMA 3MIiHHHMH MAaIOTh Ti caMmi gracmueocmi, Mo

¥ piBHSHHS 3 OJAHICI0 3MiHHOIO:

1) axmo B piBHAHHI PO3KPHTH AYKKH abo 3BecTH momiOHI
JOJAHKH, TO OJEPKHMO PiBHAHHSA, PiBHOCWJILHE NaHOMY;

2) axmo B pIBHAHHI IEepeHECTH JOJAHOK 3 OJHIEI YACTHHH
B iHmy, 3MIiHMBIOIH HOro 3HAaK Ha NPOTHJIEXKHMI, TO OJep-
JKMMO PiBHAHHSA, PIBHOCHJBHE NaHOMY;

3) Akmo o0MOBI YACTHHH PIiBHAHHA NMOMHOMKHTH a00 MOXIAHMTH
Ha OJHe W Te caMe BigMiHHE BiJ HyJs 9YHCJO, TO OJEPEHMO
piBHAHHA, PiBHOCHJIBHE JAHOMY.

y

m Posranauemo piBasaHHA 7x + 3y + 2 = 5(y — 1). dAxiro
° B HbOMY PO3KPHUTH OY:KKU, IOTIM IepeHecTH IOJaHKM, IO Mic-

TATH 3MiHHi, B OOHY YaCTHUHY PiBHAHHSI, a Ti, IO iX HE MiCTATh, —
y IOpyry, IOaji 3BecTHM NOMiOHI JOJZAHKM, OTPUMAaEMO PiBHAHHSA
Tx — 2y = —7, piBHOCcuJIbHe piBHAHHIO (x + 3y + 2 = 5(y — 1).
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o

BukopucToByioun BJIACTHBOCTI PiBHAHB 3 ABOMA 3MiHHNMM, MOXK-

Ha 3HAXOOUTH IXHi PO3B’I3KM i B iHIIMI cmocio.

m Posrnanemo piBEHAHHA 3x + 5y = 2. BuKopucroBymoun

BJIACTUBOCTI PiBHOCUJIBHOCTi PiBHAHBb, 8UPA3UMO B IIbOMY PiBHAHHI
00HY 3MiHHY uepe3 iHwy. Hanpukian, 3MiHHY y yepe3 3MiHHY X.
st 1IhOTO CIOYATKy 3X MepeHeceMO y IIpPaBy YacTUHY PiBHAHHSA:
5y = —3x + 2, norimMm o6uABi YACTMHU MOAIIUMO Ha 5 i OEPKUMO
y=-0,6x + 0,4. Ile piBHAHHA piBHOCUJbHE PiBHAHHIO 3X + oy = 2.
Tenep, marouu dhopmyny y = —0,6x + 0,4, MmoxkHaA 3HAUTU CKiJTBKU
3aBrOJHO PO3B’A3KiB piBHAHHA 3x + Sy = 2. [ 1bOro HOCTaTHBO
B3ATH JOBiJIbHE 3HAUEHHS 3MiHHOI X 1 00UMCJANTH BiAIIOBigHE oMYy
3HadyeHHda 3MiHHOIL y. Ilapu Takux 3HaueHb SMIHHUX X 1 y 3aHeceMoO
B TAOJIUIIO:

x -5 | 4| 3| 2| -1 0 1 2 3 4 5

Y 3,4 |28 | 22| 1,6 1 04 [-0,2|-0,8|-14| -2 |—-2,6

5
4

ITapu uwmces, 3anmucadi y CTOBIUMKAaX TAOJMUII, € PO3B’SIBKAMU PiB-
HAHHA 3x + 5y = 2. Ile piBHAHHA Mae 0e3J1iu pO3B’sA3KiB.

Hagegitb npuknag piBHAHHS 3 gBoma 3MiHHUMK. O LLlo Ha3nBaloTb pO3B’sI3KOM piB-
HSHHS 3 ABOMa 3MiHHUMK? O CchopmynionTe 03Ha4YeHHS NMiHINHOTO PiIBHSIHHA 3 [,BO-
Ma 3MiHHMMK. O HaBeaiTe npuknag MiHINHOrO PiBHSAHHS 3 ABOMa 3MiHHUMKU. O HKi
PIBHSAAHHS 3 ABOMA 3MiHHMMW Ha3MBaloTb PiBHOCUIbHUMK? O HAki BNacTMBOCTI Ma-
HOTb PIBHSAHHS 3 ABOMA 3MiHHUMMK?

§ Fosb'sximo 3agaui ma buxonaime bnpabu

(Z] 52.1. (Ycno.) Vkaxirs pDiBHAHHSA, IO € DIBHAHHAME 3 JBOMA

3MiIHHUMMU:
1) x2 — 3xy = 5; 2) 4x2 - 5x — 1 = 0;
3) 3x + 2y = 5; Hhx+y+z=8;
x y z
5) x + 2x%2 =y — 3y% 6) —+=+—=3.
y 2z x
52.2. (Yeno.) Yu € nimifinuM piBHAHHA 3 ABOMA 3MiHHUMIU:
1) 4x — 5y = 9; 2) 3x2 — 4y = 5; 3) 2x + 11y = 0;
+ 2
4= T= 5) 0x + 3y = 12; 6) 13x + 2y2 = 32
y J—
52.3. YKaxKiTh piBHAHHA 3 ABoMAa 3MiHHUMU. AKi 3 HUX € JimifimmMm:
1) 3x — 2y = 5; 2) 2x2 — 3y2 = 1; 3)(x—-2)(y+1=5;
1 1 1
4) 4x — Oy = 8; 5) xyz = 12; 6)—x+—y==?
) Yy ) Xy ) ZXtg¥=yg
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52.4.
52.5.
52.6.

52.7.

2]

52.9.

52.10

52.11.

52.12.

52.13.

52.14.
52.15.

=

52.17.

52.18.
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(VYcrno.) YUu € mapa uuces po3B’siI3KOM PiBHAHHA X — y = 0:

1) 4; 4); 2) 1; 1) 3) (05 0)?

Yu e mapa uncea x = 2, y = 3 po3B’I3KOM PiBHAHHA X + Yy = 5?
3HAUOITh II1e TPU PO3B’A3KH I[HOI'0 PiBHAHHS.

Axi 3 map uucen (10; 1), (1; 10), (7; 2), (7; —2), (9; 0) € posB’sas-
KaMu piBHAHHA X — Y = 9?

Axki 3 map umcen (2; 1), (2; -1), (0; 5), (1; 3), (-1; 5) € pos3B’ss-
KaMu pPiBHAHHA 2x + y = 57

52.8. Po3B’s13K0oM AKUX PiBHAHD € mapa uucena (—1; 3):

1) 2x — 17y = 53; 2) 3x2 + y2 = 12;
3) (x — 3)(y + 2) = —20; 4) Ox + 4y = —12;
5) 0x + Oy = 0; 6) x2+1=y2-17?
Posp’siskoM AKUX PiBHAHB € mapa umces x = 2, y = —1:
1) 8x +y=5; 2) x2 + y2 = 3;

3) 2x + Oy = 4; 4) x(y + 3) = 14;

5) 0x +0y =T, 6)%x+y=0?

. BHAUITH TpU OYAb-AKUX PO3B’A3KU PiBHAHHMA:
D) x+y=-3; 2) x — 2y =5.
SHAUIITh TpU OYIL-AKUX PO3B’A3KU PiBHAHHSI:
Dx—-—y=2; 2)x +3y=0.

CrkaagmiTe JimilfiHe piBHAHHA 3 ABOMAa 3MiHHHUMU, PO3B’A3KOM
SAKOTO € mapa umcej x = 3, y = —2.

Crkaagmite JsimiliHe piBHAHHA 3 ABOMAa 3MiHHHUMU, PO3B’A3KOM
saKoro € napa umcena (—2; 0).

Bupasite 3 piBHAHHA 5x + y = 7 3MiHHY Yy 4yepe3 3MiHHY X.
Bupasite 3 piBHAHHA X — 3y = 9 3MiHHY X Uepe3 3MiHHY Y.

52.16. 3 minifimoro piBHaHHA 3x — 2y = 12 BupasiTh:
1) smiHHy y uepes 3MiHHY X;
2) 3MiHHY X yepe3 3MiHHY Y.

BupasuBimu B piBHAHHI 3MiHHY Yy 4epe3 3MiHHY X, 3HaAWAITh
IBa OyAb-AKUX PO3B’SI3KU PiBHAHHSI:
1) x +y=29; 2)dx+y=",
3) 3x — 2y = 15; 4) 6y — x = 5.

BupasuBinu B piBHAHHI 3MiHHY Y yepe3 3MiHHY X ab0 3MiHHY X
yepe3 3MiHHY Y, 3HAUIITH TpU OyAb-AKUX PO3B’A3KU PiBHAHHS:
1) x — 2y =-8; 2)Tx—y=29;

3) 3x + 2y = 6; 4) 5x — Ty = 12.
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O

52.19. ITapa umcen (—5; p) € posB’A3KOM piBHAHHA 2x — y = —13.
3HaUOITH p.

52.20. ITapa umuces (n; —1) € po3B’aA3KOM PiBHAHHA 3X + S5y = 4. 3HaW-
IiTh n.

52.21. 3umaiigite m, Ao napa uncesa (—1; —3) € po3B’sI3KOM PiBHAHHS:
1) 8x + 9y = m; 2) mx — 2y = 9.

52.22. Ina axkoro 3HaueHHs d mapa uwmces (2; —1) € po3B’sA3KOM piB-
HAHHS:
1) 7x — 5y = d; 2) 3x + dy = 8?

52.23. 3uaiigiTe ABa JeIKUX PO3B’SIBKU PiBHAHHSA

2 —y)=3(x +y + 4.

52.24. Cepen posB’siskiB piBHAHHA X + 3y = 20 sHaAiTh mapy piBHUX
MiK c000I0 umceJ.

52.25. 3uauiTe p, AKIIO:

“

1) mapa (p; p) € posp’siskom piBHAHHA 4x — 9y = —10;

2) mapa (p; —p) € po3B’aA3KoM piBHAHHA 17x + 12y = 105.
52.26. 3HaligiTh, yci mapu HaATypaJbHUX YUCEJ, AKi € POo3B’saA3-
KaMu pPiBHAHHS:

) 2x+y=-T, 2) 3x + 2y = 5;

3) x + Ty =15; 4) xy =T.

©) Bnpabu gra nobmopenns

2x +1
52.27. ®dyuKIi0 3agaHO0 (OPMYJIO0 Y = T . 3aIlOBHITH y B3OIINTI
TabJIUI[I0, OOUMCIMBIIN BiAIOBiAHI 3HaueHHA PYHKILII:
-3 -2 -1 0 1 2 3 4
Yy
52.28. CopocriTh Bupas i 3HAUAITh HOr0 3HAUEHHS:
1) (x — 10)2 — x(x + 80), axmo x = —0,83;
1
2) (bm + 3)2 — (bm — 3)2, axmo m = —6—;.
52.29. Bigomo, o a + b = -1, ab = —6. 3ualigiTs 3HaUeHHA BUPA3iB:
1) a?b + ab?;
2) a2 + b%;
3) (a — b)%
4) a3 + b3.
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XKummeba mamemamuka

52.30. Posapidua 1ina migpyuyHuka majas 7 Kjaacy craHosuTh 180 rpH,
mo Ha 20 % Buire 3a onToBy HiHYy. CKiJIbKH KOIITYBaTUMYThb
28 TakuX MiAPyYHUKiB, IpuAOaHUX AJA 7 KJacy, 3a OIITOBOIO
minoo?

Tligzomyimecs go bubuenns Hobozo mamepiany

52.31. ITo6ynyiiTe rpadik siHiiHOI QyHKITIT:
Dy=x+3; 2)y=-2x+1;
3)y=0,6x + 2; 4) y = 2.

@ Likabi 3aga4i — nomipkyid ogHaue
52.32. [Tano aBa TpurudpoBUX UMWCIA, cyMa AKuUX Aigutbesa Ha 37. I1i

YucJa 3alucaayu B PAJOK OfHe 3a ogHUM. JloBeiTh, 1110 OTpIMaHe
B TaKHUil crocibd mectTurindpoBe YUCIIO TAKOMXK iIUTheA Ha 37.

§ 53. padik nixiHOro piBHAHHA 3 ABOMA 3MiHHUMH

Npadik piBHAHHA 3 ABOMA 3MiIHHUMMU

Koxnay mapy uwmce, 1m0 € po3B’A3KOM PiBHAHHSA 3 ABOMAa 3MiHHU-
MU X i Yy, MOKHA TO3HAYUTU HAa KOOPAMHATHIN IJIOIIMHI TOYKOIO, a0-
cryca AKOlL — 3HAUeHHA X, a OpAUHATa — 3HAUEeHHA Y. YCi TaKi TOUKU
YTBOPIOIOTD 2paiK PiBHAHHS 3 080MA 3MIHHUMU.

I'pagixom pienanna 3 0eéoma 3MiHHUMU X 1 Y HaA3HBAIOTH

¢irypy, mo ckragaerscsa 3 yCixX TOYOK KOOPAMHATHOI ILIONIWHM,
KOOPDIHMHATH AKHX € poan’aaxamn IbOTO piBHHEEH.

Npadik piBHSAHHSA ax + by = ¢, y AKOMy xo4ya 6 oguH
3 KoediuieHTIB a a6o b BigMiHHUM Big HYNS
3’acyemo, AK BUTIALac rpadik JiHilTHOro piBHAHHSA 3 IBOMA 3MiH-
HMMMA.

m ITo6ynyBatu rpadik Jinifimoro piBHAHHS 3 [ABOMA
° 3MiHHEME 5x + 2y = 8.

Posg’ssanns. Bupasumo 3MiHHY Yy ueped B3MiHHY X, MaeMO:
2y = —5x + 8. OToxe, y = —2,5x + 4.

dopmyna y = —2,5x + 4 s3agae JiHIAHY (QyHKIIit0, rpadikoM sSKOI
e npama. isa mobymoBu rpadika cKJaamemMo TabJUIfI0 3HAYEHD X i Y
IS IBOX HOT'O TOYOK:
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O
. x 0 4
Y 4 -6
I'padik dyurmoii y = —2,5x + 4 300pakeH0 Ha MaJOHKY 53.1.
Ockinbku piBHAHHA 5x + 2y = 8 Ta y = —2,6x + 4 € piBHOCUJIBL-

HUMH, TO MNOOyZOBaHA IpsAMa € TaKOoX i rpadikoM piBHAHHS
5x + 2y = 8.

YA YA
4
11 11
ol 3 1 x ol § x
%‘)( ~2| 0x+3y=-6
=
\
®
61
Mau. 53.1 Mai. 53.2

m IlIo6yayBatu rpacdik JiHiiHOTO pPIBHAHHA 3 JIBOMA
aminHuMEu Ox + 3y = —6.
Posg’sizannsa. PiBuanua Ox + 3y = —6 piBHOCHUJIbHE DPiBHAHHIO
y = —2. e sinifina ¢yHKIOiA, rpadikomMm AKOI € mpAMa, mapaJebHa
oci x, 1o npoxoauTk uyepe3 Touky (0; —2). I{1o mpamy 300paskeHo Ha
MaJroHKY 53.2. Bona Tako:k € rpadikom piBHAHHA Ox + 3y = —6.

3a JOIOMOroi0 aHAaJOTIUHMX MIipKyBaHL MOYKHA IIOKasaTH, II0
rpadgikoM OyAb-AKOro JIiHIAHOTO pPiBHAHHA 3 [OBOMA 3MiHHUMU
ax + by =c, ne b # 0, € mpama.

Posrisaemo Bunagok, xoau b = 0.

m ITo6ynyBatu rpadik piBuauua 2x + Oy = 8.

. Posg’sazannsa. Po3B’A3KOM HaHOrO PIBHAHHS € KOMKHA Iapa d4uce
Burnany (4; y), me y — Oyab-ake umcao. Hanmpuraan, (4; —2), (4; 0),
4; 3), (4; 7,5) — Texk Po3B’SIBKU HAHOTO PiBHAHHA. 'padik piBHAHHA
CKJIAJAETHCA 3 YCiX TOUOK, abCIMCcH AKUX JOPiBHIOIOTH 4, a OpAUHA-
™ — OyAb-AKi umcaa. TaKi TOYKM yTBOPIOIOTH HIPAMY, SKa IIPOXO-
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O
. muThb uepes Touky (4; 0) mapasenbHo oci y. I{io mpamy 300paxkeHO
Ha MaJIOHKY 53.3.

I'pacdikom piBHAHEA ax + by = ¢, y sAKoMy xXoua 0 OmuUH
3 KoetimienTiB a a6o b BigMimEm#i Bixy Hyas, € mpama.

YA °I‘|3 YA c? YA
Il
S y=3 )
+ 3
&
[a\]
11 + 14
ol 1 4| x o 1 x =) o 1%
Mauxn. 53.3 Maun. 53.4 Man. 53.5

Ha wmamoHKY 53.4 300pakeHo rpadik piBHAHHA
*0x + 1,7y = 5,1, Tob6TO e rpadik piBHAHHA Yy = 3, a HA MaJIOH-

Ky 53.5 — rpadik piBHAHHSA %x + Oy = -1, To6T0 X = —3.

1) Illo6 mo6yayBaTu rpacdix piBEHAHES Yy = M, JOCTATHBO IO3HA-
yuTH Ha oci y Touky (0; m) Ta mpoBecTH uepe3 Hei mpsamy
napaJjieiabHo oci x.

2) Illo6 nmobyayBaTu rpadik piBHAHHA X = n, JOCTATHBO IIO3HA-
YuTH HAa oci x¥ Touky (n; 0) Ta mpoBecTn uepe3 Hel mpaAMY
napajeasHo OCi y.

MNpadik piBHAHHA Ox + Oy = ¢
Posrnsimemo BUIIafioK, KOJIMW B JIiHIiTHOMY piBHAHHI ax + by = ¢
obuaBa KoedimienTu a i b JOPiBHIOIOTH HYJIIO.

m Hexait a = 0, b = 0, ¢ # 0. Toxgi maemo piBHAH-

*Ha Ox + Oy = ¢, manpukgan Ox + Oy = 2. Ile piBHAHHA He Mae
po3B’A3KiB, OT:Ke, Iioro rpadik He MIiCTHTL "KOLHOI TOUKH, a TOMY
He icHye.

I IGERS Hexait a = 0, b = 0, ¢ = 0. Toxmi maemo piBHAHHA
* 0x + Oy = 0. Byap-saka mapa ymuceJs € po3B’A3KOM ITLOTO PiBHIHHSI,
a #oro rpagikomM — yci TOUKM KOOPAUHATHOIL IJIOITUHU.
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O
[(—77 LLlo HasmBaloTb rpadikom piBHSAHHSA 3 ABOMa 3MiHHUMK x | y? O HAka dirypa € rpa-
g iKoM piBHSAHHA ax + by = ¢, y AKOMy xoda 6 oguH 3 koediuieHTiB a abo b BigMiH-
HUK Big Hyna? O Ak nobyaysatu rpadik PiBHAHHA y = m, A€ m — 4ncno; rpadik
PiBHSIHHS x = n, Aé n — 4Yncno?

¥

=

53.2.

2]

53.4.

53.5.

53.6.

53.7.

53.8.

53.9.

Fosb sximb 3agaui ma buxonaime bnpabu

53.1. (Ycno.) Yu nanexkuth rpadiky piBHAHHA X + y = 6 Touka:
1) 5 1) 2) (45 -2); 3) (1; 6); 4) (6; 0)?

Axi 3 Touork A4; 0), B(1; 3), C(3; —1), D(0; 4), E(5; 1) mamexxaTb
rpadiry piBHAHHA X — Yy = 4?

53.3. Yu npoxoauTtsb rpadik piBHAHHA 7x + 5y = 25 uepes3 TOUKY:

D) (7 -4);  2) (55 —2); 3) (-1,4; 7); 4) (35; —44)?
I'padiku sKUX PiBHAHBb MPOXOAATH uepes TOUKy P(—2; 3):
1) 7x + 9y = 15; 2) 17y — 4x = 59;

3) Ox + 5y = 15; 4)%x+%y=—1;

5) Ox + Oy = 5; 6) 1,7x + 1,2y = 0,27

HoBenits, 1m0 rpadikm piBHAHBL bx — 8y = —66, Ox + 3y = 21 Ta
Ty — 4x = 57 npoxogAaTh uepeld Toury M(—2; 7).

HagsiTh aBi moBisibHI TOUuKM, SKi HajexkaTh rpadiky piBHAHHA
2x — 5y = 20.

3HalgiTh MOBI TOYKHM, #AKi HajJexarb TrpadiKy piBHAHHSA
3x + 2y = 12, i gBi TOuKH, AKi oMy He HaJeXKaTb.

IloOynyiiTe rpadixk piBHAHHSI:

1) x—y=25; 2) 0,5x +y=3;
3) x + 3y = 0; 4) 0,2x — 0,4y = 2.
IToGynyiiTe rpacdik piBHAHHS:

1) x +y=6; 2)y — 2x = 0;

3) x — 0,5y = 4; 4) 2x + 3y = 5.

53.10. 3anunrite gxe-HeOyab JiHiliHe PiBHAHHA 3 ABOMAa 3MiHHUMM,

=

rpacgik sKoro mpoxoauTh uepe3 Touky P(1; —3).
53.11. Ha rpadiky piBuanuHA 2x + 3y = 7 BUOpPaAHO TOUKY
3 abcmucon —4. 3HAAITHL OPAUHATY IIi€l TOUKMH.

53.12. Ha rpadiky piBHAHHA 5x — 7y = 16 B3dATO TOUKY 3 Opau-

HaTowo —2. fIka abcruca 1iel Touxu?

53.13. ITobynyiiTe rpadik piBHAHHA:

1) Ox + 2,5y = 12,5; 2) Tx + Oy = —14;
3) 1,9x = 5,7; 4) 3y = —17,5.
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53.14.

53.15.

O
IToGynyiiTe rpadik piBHAHHS:
1) 3x + Oy = —12; 2) Ox — 1,2y = 3,6;
3) 1,8y = 7,2; 4) 4x = 6.

3anuillith  piBHAHHSA, rpadikm  AKMX  300paskeHo  Ha
MaJroHKax 53.6—53.9.

53.16.

53.17.

53.18.

53.19.

53.20.

53.22.

53.23.

178
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3a AKoro 3HaueHHSA m rpadik piBHAHHA:

1) 5x + Ty = m TpoxoauTh Yepes IMOYATOK KOOPAUHAT;

2) mx + 2y = 14 npoxoauTs yepeld TOUKY (2; —3);

3) 3x — 4y = m + 2 npoxoauTh uepesd TOUKy (—1; 5)?

He BuKoOHyIOUM NOOYHOBHM, 3HAUIITH KOOPAWHATU TOUOK IIEpEe-
TUHY T'padikiB PiBHAHBL 3 0OCAMU KOODPAMHAT:

1) x + Ty = —21; 2) 5x — 3y = 15.

He BuKoOHyIOUM IOOYHOBHM, 3HAUIITH KOOPAWHATU TOYOK IIEpe-
TUHY T'pad)ikiB piBHAHBL 3 OCAMU KOODPAMHAT:

1) 3x +y=18; 2) —Tx — 2y = 28.
IloOynyiiTe rpadik piBHAHHSI:

1) 2 +y) -3y =1; 2)%—%:%.
IToGynyiiTe rpadik piBHAHHS:

1) 5(x — y) — 4(x + y) = —T; 2)§+%=1

53.21. He BukoHyIOuUM mOOYAOBU, BU3HAUTE, Uepes AKi Koopau-
HaTHI KyTU OPOXOAUTH rpadik piBHAHHA:
1) 2x — 6y = 0; 2)3x +y=0;
3) 1,9x = 190; 4) -8y = 720.
IlIo6ynyiiTe B oxaHiii cucremi KoopamHaTr rpadiku piBHAHB
2x + 3y =6 i 4x + 6y = 8. Uu nepermHarThed IIi rpadirkm?
x—3 LY +4 _ l

3 15

IloOynyiiTe rpadik piBHAHHS




cucmemu NiHilHUX piBHAAHb 3 0BOMA 3MIHHUMU

o

©) Bnpabu gra nobmopenns

o 1 .
53.24. [Ipamy npomnopiiiiHicTs 3agaHO (OPMYJIO Y = —Zx. 3Haii-

IiTh:
1) smauennsa y, axmpo x = —8; 0; 12; 20;
2) sHaueHHA X, AKIIO y = —2; 3; 10.

53.25. IlomatiTe y BUIJISAAI MHOTOUYJIE€HA BHUPAa3:

1) 64a2 — (8a — 1)2 + 14a;

2) m? + 4n? — (m + 2n)2 — 12mn;
3) 2m(m — 5) — (m — 5)%;

4) (x — 3)(x + 5) — (x + 1)2.

53.26. ABTOoMO0izIE Ta aBTOOYC OJHOYACHO BHIiXaJii HA3yCTPiU OSUH
oZHOMY 3 HOYHKTIiB A i B, Bigcranb Mixk armMmu 240 KM.
IIIBuakicTs aBTOMOOiTA Ha 20 KM/Tom OijbIla 3a IIBUAKICTH
aBToOyca. 3HAWIITh IBUIKICTHL aBTOOyCa Ta IIBUIKICTHL aBTO-
MOO1JId, AKIIO BOHU 3yCTPiancs yepes 2 Iof micas BUisAy, IpHU
IIbOMY aBTOMOOiJIb 3pO0MB HA NLIAXY IIiBrOAWUHHY 3YIIMHKY.

Xummeba mamemamuka

53.27. Maca HOBOHAPOMKEHOI TUTUHU B CEPEIHLOMY MAa€ CTAHOBUTU
3 kr 300 r. fAxIimo 6aThbKO AUTHUHU € KypIleM, To ii maca Oyme
Ha 125 r MeHIIIOIO Bif cepemHbOI, AKIINO K KYPUTh MaTH, —
menmIo Ha 300 r. Busnaure, CKiJIbKM BiICOTKiB Macu BTpadae
JUTHHA IPU HAPOMKEHHi, AKIIO:
1) Kypurts ii 6aTbKO; 2) KypuTsh ii maTu.
BigmosBigb OKPYIVIiTE OO IiJINX BiJICOTKiB.

TTigzomyimecs go bubuenns Hobozo mamepiany

53.28. IloOynyiiTe B oxmuiii cucremi KoopaumHaT rpadiku (QyHKILi
y=0,06+21iy=95 - x. 3a rpadikoM 3HaANIITH KOOPAUHATU
TOUKHN IXHBOTO IEPETHHY.

@ Likabi 3aga4i — nomipkyd ograve

53.29. loBeniTh, 110 AJs1 OyAb-AKOr0 3HAUEHHA X 3HAYEHHS BUPAa3y
x8 — x5 + x2 — x + 1 € yucIOM HOJATHUM.
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§ 54. CucreMa aBox NiHiAHUX PiBHAHD 3 ABOMA
3MiHHMMM Ta il po3B’a3ok. Po3B’a3yBaHHa cucteM
NiHiHKUX piBHSAHD 3 ABOMA 3MiHHUMM rpadiuHo

MoHAaTTA Npo cMcTeMy piBHSIHb 3 ABOMA 3MiIHHUMMU
Ta il po3B'A30K

m 3a Habip (ap6 i Habip HeH3IiB pasoM 3alJaTHAIN
96 rpH, mpuuomy Habip ¢apb O6yB Ha 16 rpH mopokumii 3a HAOip
nmeusiB. CkinbKku KomiTye Habip ¢dapb i ckinbku — HaOip meH3IiB?
Poss’sazannsa. Il1o 3agauy MoKHa PO3B’si3aTy apu(PMEeTUIHUM CIIOCO-
6oM (o missx) abo 3a TOIOMOTOI0 PiBHSAHHS 3 OJHi€I0 3MiHHOI0. A 111
ii MO)KHa poO3B’A3aTH 3a MOIOMOIOI0 JiHiiHMX pPIBHAHL 3 ABOMA
3MiHHUMH.

dAxmio BapricTs Habopy ¢Gapbd IMO3HAUUTH Uepes3 X I'PH, a HabOpPy
IIeH3JIiB — uepe3 Y I'PH, TO, BPaXOBYIOUM, II[0 BOHU PA30M KOIITY-
10Tb 96 T'pH, oTpUMaeMo piBHAHHA: X + Yy = 96.

Ockinbku HAOip Gapbd moposkumii 3a Habip meHsaiB Ha 16 rpH, TO
Ma€eMo Ille OfHe PiBHAHHA: X — Y = 16.

OTpumau ABa PiBHAHHA 3 ABOMAa 3MiHHUMH, AKi € MaTeMaTUYHOIO
MOJIeJIJII0O 3aJadui.

11106 posB’sa3aTu 3amaudy, MOTPiOHO 3HANWTH TaKi 3HAUEHHS 3MiHHUX
x iy, AKi 6 0JHOYACHO IIePETBOPIOBAJIN Y IIPABUJIbHY PiBHICTH KOXK-
He 3 OTPUMAHUX PiBHAHBb, TOOTO 3HAUTHU CIIJILHUIN PO3B’A30K ITUX
PiBHAHB.

Koo € KinbKa pPiBHAHB, O SAKUX IIOTPIOHO 3HAWTU CIIIbHUHA
pPO3B’A30K, TO KaKyTb, III0 IIi PiBHAHHA YTBOPIOIOTH cucmemy pié-
HAHb. 3alINCYIOThL CHUCTEMY PiBHSAHB 3a JOIOMOIOI0 (DIrypHOI IyIK-
ku. CkaaJieHy 3a YMOBOIO TaHOI 3a7aui cucmemy NiHIUHUX Pi6HAHD
3 0éoma 3MiHHUMU 3ATIUCYIOTh TakK:

x+y =96,
x—y =16.

Po3B’sa3KOM KOKHOTO 3 PiBHAHBL CHUCTEMU € IIapa 3HAUeHb 3MiHHUX
x = 56, y = 40. Ii Ha3UBAIOTh PO38’A3KOM cuCMeMU DiBHAHD.

Posé’azkom cucmemu piéHAHb 3 060MA 3MIHHUMU HAZHBAIOTH
mapy 3Ha4yeHb 3MiHHMX, AKa € PO3B’A3KOM KOXKHOIO 3 PiBHSHB
CHCTEMH.

Poaé’sazamu cucmemy piénansd 0O3HAYAE 3HAUTH BCi 1i pO3B’A3KH
afo poBecTH, IO PO3B’A3KIiB HEeMae€.

o
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cucmemu NiHilHUX piBHAAHb 3 0BOMA 3MIHHUMU

MpadiuHmMmM cnoci6 po3B’'A3yBaHHS CUCTEMU NiHIAHUX
PiBHSIHb 3 ABOMA 3MiHHUMM

I posB’sa3yBaHHA CUCTEMU JIHIHHUX PiBHAHBL 3 IBOMAa 3MiHHU-
MU MOKHa BUKOPHCTOBYBaTHu rpadiku piBHAHb. Takuit cnoci6 poss’s-
3yBaHHA CHCTeM DIBHAHb HAa3WBAIOTh zpagivnum. Posrigremo iioro
Ha IPUKJIAII.

x+y=>5,

M Posp’sazaTu cucreMy piBHAHB
) yp 3x - 2y = 0.

. Posg’azannsa. IlodyayemMo B ofgHiNT KOOpau- UA
HaTHi#T naomuHI rpadiku 000X pPiBHIHD Y
(man. 54.1). KoopamHaTy KOMKHOI TOUYKH Vv
npamoi, I € rpadikoMm piBHAHHA oy
x + y =5, € po3B’ABKAMHU IIEPIIIOTO PiBHAH- A(2; 3)
HS CHUCTEMHU. AHAJIOriYHO KOOpPAWHATHU 37 >
KOKHOI TOuKM mnpamoi 3x — 2y = 0 1- <
€ PO3B’I3KaMHU JOPYroro PiBHAHHA CHUCTe- — >
mu. KoopamHaTy TOUKKM NEePeTHHY ITUX 12 5\x
NIPAMUX € PO3B’SI3KaMM i IepIoro, i apy-
roro piBHAHHSA, TOOTO € PO3B’ABKOM KOXK-
HOT'0 3 PiBHAHBL, OT)KE, i PO3B’IZKOM JAHOI Mar. 54.1
cucreMu piBHAHDL. OcKinbKu rpadikm Ime-
peTuHaIThCA Jullle B TouIli (2; 3), To cucTeMa Mae eTUHUUA PO3B’s-
30K X = 2, y = 3. IlepeBipkoro (I1ificTAHOBKOIO B KOYKHE 3 PiBHAHD
CHCTEMHU) BIIEBHIOEMOCS, IO I IIapa Yuces AiMCHO € PO3B’sI3KOM Ja-
HOl cuctemu. lleit po3B’sI30K MOKHA 3amucaTru e Tak: (2; 3), me Ha
IEepIIOMY MicIli — 3HAYeHHs 3MiHHOI X, a Ha JPYyroMy — 3HAUEHHS
3MiHHOI1 .

Bionosiov: (2; 3).

3ayBa)KuMo, 1110 rpadiusmii crocid 3a3Buuail Ja€ 3MOTr'y 3HAXOIU-
TU PO3B’A3KU JIUIIIEe HAOIMIKEHO. Y HNPUKJIAAL 2 mepeBipKoo MU Iepe-
KoHaJucs, 1o mapa (2; 3) € TOUHUM PO3B’A3KOM.

Posriissremo cucreMu nBOX JIIHIHMX PiBHAHL 3 JBOMAa 3MiHHUMU,
Y KOXKHOMY 3 AKMX Xoua 0 oguH 3 Koe(ilieHTiB mpu 3MiHHUX X i Yy
BimmimHui# Bim Hyas. 'padikamMum 060X piBHAHB CHUCTEMHU € IIPSIMi.
Tomy saKIIO i OpAMiI IepeTHMHAIOTHCSA, TO CHUCTEMa MAae€ €INHUN
PO3B’A30K; AKIIO NPAMi He mepeTuHaITheA (IapaJjesbHi), TO cucTeMa
He Ma€ PO3B’sI3KiB; AKIIO HNpAMi 30iraroTbcsd, TO cHCTeMa Mae 0e3Jriu
PO3B’A3KiB.
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o)
Or:xe,
106 po3s’s3aTH cucTeMy piBHAHL rpadiuHo, AOLIABLHO JOTPUMY-
BATHCH TAKOl MOCHIZOBHOCTI aiii: y

\’

1) no6yxysaTu rpadiku piBEAHS CHCTeMM B OTHiH KOODXHHATHINE |

TLION A HI} 4

2) 3HaMTH KOOPAMHATH TOYKH mneperumny rpagikis abo BnesHH-
THCH, 10 BOHHA He nepeTuHaTsea (€ mapaxeasauvn) abo 36i-
raoThCa;

AN J

3) AKIIO KOOPIMHATH TOYKH IIEPeTHHY € LLIMMHM YHCJIAMM, TO
BUKOHATH HepeBipKy; AKIIO — Hi, TO PO3B’A30K CHCTEMM BH3HA-
9uTH HaOJIMKEHO;

(N

\’

4) 3anmucaTH PO3B’A30K y BiXmOBigb. )
p 3x + 2y = 6,
(ITEEEED Poss’sisatu cuctemy pi
\ B’sI3aTH CHCTEeMYy PiBHAHDb 6x + 4y = 24.
E Poszé’szanns. 1-it cnocio. Ilooymyemo 7\

rpadpiku piBHAHL B OJHIA KOOpAWHAT-

Hifl mmommuHi (Maa. 54.2). I'padiku piB-
HAHb € IlapaJIeIbHUMHN [OPAMUMHA,
OT:Ke, He MAIOTh CIILJIBHOI TOUKM, TOMY
crucTeMa Po3B’A3KiB He Mae.

OCKLIBKM MaJIOHOK He Ja€ MOTPiOHOI Tou-
HOCTi, IIepecBigumTHCH, IO CHUCTEMa He
Ma€ PO3B’I3KiB, MOKHA i B iHITIUI CITOCIO. :
2-it cnoci6. lloginuBmiu o0MABI YacTUHH
IPyroro piBHAHHA Ha 2, MaTHMEMO:

3x + 2y = 6,
3x + 2y = 12. Mam. 54.2

OueBupgHO, I1I0 HEe iCHYe TaKMX 3HAUYEHb 3SMiHHUX X 1 Y, IJd AKUX OU
OHOYACHO BUKOHYBaJIMCA piBHOCTI 3x + 2y =61 3x + 2y = 12.
Or:xe, cucTeMa PiBHAHBb PO3B’A3KiB He Mae.

Bionosiov: Hemae po3B’sA3KiB.
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cucmemu NiHilHUX piBHAAHb 3 0BOMA 3MIHHUMU

o
IIJIGE:RN Po3B’A3aTu CUCTEMY PiBHAHD

. 2x —y =4,
6x -3y =12.
Poss’sazannsa. 1-t cnocio. Ilobymyemo yA
rpacdgiku piBHAHb B OOHINI KOOPAWHAT- W
: o . . . /
Hi#l romuHi (Maa. 54.3). I'padiku pis- N

HAHBb 30iraloThbCcs, TOMY JaHA CHUCTEMa
Mae Oesiiu posB’sskiB. Byab-aka mapa
Yuces, M0 € PO3B’SIBKOM IIEPIIIOrO PiB-
HAHHA, € Po3B’sisKoM i apyroro. II1o6
3amrcaTy OO0 CHUCTEeMU BigmoBingb, BHpa-
3UMO Y Uepe3 X 3 MepIIOro PiBHAHHA:
y = 2x — 4. Tak, Oyab-Ka mapa 4ymuceJ
Buraany (x; 2x — 4), ne x — OOBiJIbHE
YHMCJIO, € PO3B’SA3KOM JaHOI CHCTEMMU.

RY

2-it cnoci6. IloginusIinm oOUABI YacTUHA
OIPYroro PiBHAHHA Ha 3, MATHMEMO:

2% —y = 4, Main. 54.3

2x —y = 4.

OueBUIHO, III0 MAEMO ABa OSJHAKOBUX PiBHAHHSA, OT)Ke, iXHIi rpadi-
Ku 30irarorbeda. [lani Mipkyemo Tak camo, AK y I-my cnocooi.

Bionosiov: (x; 2x — 4), 1e x — OOBiJbHE YHCJIO.

KuTancbki MateMaTuku BMINN po3B’A3yBaTU CUCTEMMU

@w NiHINHWX PiBHAHBb e ABi TUCAYI pokiB ToMYy. BoHU Bu-

HaWLWINM 3aranbHUN METOA PO3B’A3yBaHHSA TaKMX CU-

CTEM, NMPUYOMY He TiNIbKN 3 ABOMA, a N 3 BiNbLUOIO KifbKICTHO PIBHSAHb | 3MiHHUX.

A gaBHborpeubkuin matematuk fiodparT (6n. Il cT. go H. e.) po3B’a3yBaB

i AedKi cMcTeMn HEMIHIMHUX PIBHAHb 3 ABOMA 3MiHHMMW. TOMY Hagani piBHAH-

HS 3 KiTbKOMa 3MiHHUMW, ONS SIKUX NOTPIOHO 3HANTW PO3B’A3KMN B HATyparb-

HUX YMcnax (HaTyparnbHi po3B’d3KM PIBHAHHS), CTann HasuBaTu AiodpaHTo-
BUMM DiBHAHHAMM.

@ O Lo Ha3nBaloTb PO3B’SI3KOM CUCTEMU PIBHSIHb 3 ABOMA 3MiHHUMIN?
g O Lo o3Ha4ae po3B’si3aT CUCTEMY PiBHAHL?
O Ckinbkun po3B’si3kiB MOXKe MaTu cucTema ABOX MiHIMHUX PiIBHSAHb 3 ABOMA 3MiHHUMM?
O Ak po3p’aA3aTy cMcTeMy ABOX MiHINHMX PIBHAHL 3 ABOMA 3MiHHUMM rpad)iyHO?
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§ Fosb aximo 3agaui ma buxonaime bnpabu

i1| 54.1. (YcHo.) fIka 3 maHUX cUCTEM € CHCTEMOIO MBOX JIiHIAHUX
PiBHAHDL 3 JBOMAa 3MiHHUMII:

x+y=3, 3x +2y =5,
1) 2)

x-y2=9; Tx -4y =3;

2x — y= 9, £ = 29
B 91y

y= Xx—y=-9?
. x+y="1,
54.2. (Veno.) Yu € pPO3B’A3KOM CHCTEMHU PiBHIHD 1 napa
xX—y=

YmCceJI:
1) 3; 4); 2) 4; 3); 3) (6; 1)?

x+y=>5,
54.3. fIka 3 HaBegeHUX Iap YMCEJ € PO3B’I3KOM CHUCTEMMU {

1) (55 0); 2) (25 3); 3) (35 2).
54.4. (Vcno.) CkinbKu po3B’A3KiB Mae cucrema, rpadiku piBHIHB
KOl 300paskeHo Ha MaJIOHKY 54.4? Ha mamaionkry 54.5?7

yl\/ YA

1+ . 1\

x-y=1?

/ o] 1 x _1\} h x
Man. 54.4 Man. 54.5
(2] 54.5. (Ycno.) Yu e mapa uuces (-2; 1) POBB’ABKOM CHCTEMI:
x+2y =0, S5x + Ty = -3,
3x — Ty = -13; 9x — 11y = 29;
2x =5-9y,
Ty —12x = 317
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o
54.6. fIka 3 map (3; —4), (7; 2), (4; —3) € PO3B’SIZBKOM CHUCTEMIH:
1 2x -3y =17, 9 2x —Ty =0,
5x + 2y = 14; 3x + 5y = 31?

54.7. CkaazgiTy cucteMy JiHiAHMX piBHAHL 3 [gBOMAa 3MiHHUMU,
PO3B’I3KOM SIKOI € IIapa 4uceJ:
1) 1; -3); 2) (4; 5).

54.8. 3HaigiTe KOOPAUHATH TOUKU
IepeTUuHy IPAMHUX, AKi 300pakeHo
Ha MaJOHKY 54.6. 3anmunrith Bin-
HOBiAHY IIMM IPAMHM CHCTEMY
piBHAHB. IlepeBipTe pO3B’A30K, mia-
CTABUBIIIM KOOPAWHATH 3HAaMIEHOL

TOYKU B KOJKHE 3 PiBHAHbB. g
54.9. Posp’s:kiTh rpadiuHo cucteMmy piB-
HSHbB:
=-x, = 2x,
1 21"
y=4+x y=3+ux; Mau. 54.6
x+y=2, 2 —y =1,
3 y 4 y
x+2y=-1; x—-y=4.
54.10. Po3B’1:KiTh cucTeMy PiBHAHB rpadiuHoO:
y=x y= -2x,
1 2
){1/:6—36; ){y=4—x;
x—-y=1, 3x+y="19,
3) Y 4) Y
x -2y =4 x+y=3.
) 2x + by =5,
(3] 54.11.IIapa(2; —5) — PO3B’ABOK CHCTEMH PiBHAHD
ax -6y =13.

3Hangite a i b.

54.12. 3uangite a i b, axkmo mapa (10; —2) € PoO3B’A3KOM CHUCTEMU

) ax -5y =17,
PiBHAHD
3x +by =9.
54.13. Po3B’s:xiTh cucTeMy pPiBHAHBL rpad)ivuHo:
1 2x +3y =13, 9 2x + Ty =12,
3x -y =3; 3x -2y =-1.
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54.14. Po3B’s1:KiTh cucTeMy PiBHAHDL rpadidHoO: ?
2x — 3y = -10, 2x + by = -4,
1{636—1/:2; 2{7x—2y:25.
54.15. 3’acyiiTe, Y1 Ma€ CUCTEMAa PO3B’A3KU i CKiJIbKU:
{2x—y=5, 2){0,5x—y:4,
3x+y="T, -x + 2y = -8;
x+d5y="7, x+2y =0,
{y:—0,2x; 4 {2x+y:O.
54.16. Yu Mmae cuctemMa PO3B’SI3KHU i CKiJIbKM:
1){x+y:7, 2){x—2y:5, 3){x:2y,
3x -y =0; 2x -4y =T, 1,5x -3y =0?
_ . _ {Zx +y=-3,
54.17. Po3B’s:KiTh rpagiuHo cucTeMy piBHSIHBb Ilepe-
x + oy = 4.

BipTe, UM € OJepKaHUil PO3B’I30K TOYHMM. UM € pO3B’A3KOM

. 1 2
JaHOI cHUCTEeMHU IIapa umceJ | —2 5; 15 ?

. . . x+3y="7,
54.18. Posp’akiTh rpadiuHo cucTemMy piBHAHB Ilepe-
3x —y=4.
BipTe, UM € oJep:KaHUUN PO3B’sAB0K TOUHUM. U1 € PO3B’A3KOM
maHoi cucremu mapa umcea (1,9; 1,7)?

E 54.19. He BuKoHyIOUM IIOOYIOBH, NOBENIThH, IO CHCTEMAa PiB-

x—-Ty =8, ..
HAHb He Ma€e PO3B’A3KiB.

54.20. He BukoHyloum m00yIOBU, [IOBEAiThH, II[0 CHUCTEMAa pPiBHAHD
2x + 5y =18, . o
{—33{: - 7,5y = 27 Mae 6essiiu po3B’sA3KiB.
3x+y=25,
—9x -3y = -15.

CKiJIbKM BChOI'O PO3B’sI3KiB BoHa Mae? Po3B’saKiTh 1i.

54.21. 3ualifiTh aKi-HeOyIb PO3B’SIBKU CHUCTEMU {

54.22. Po3B’1:KiTh cucTeMy PiBHAHD:
3x — 2y =5, x + 3y = -4,
{—Gx +4y = -10; 2 {Sx +9y =12.
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o

54.23. [lo piBuauHA x + 3y = 5 m00epiTh Apyre pPiBHAHHA TaK, I00
oJlepiKaHa CHCTeMa PiBHAHL MaJia:
1) numre onuH PO3B’sI30K;
2) 6e3iu PO3B’sABKiB.

54.24. [To piBHAHHA 2x — y = 7 nobepiTh Apyre piBHAHHA TaK, 100
olep:KaHa CHUCTeMa PiBHSIHL HE MaJjia PO3B’SI3KiB.

©) Bnpabu gns nobmopenns

54.25. fIxi 3 Touoxk A(4; —2), B(0; 0), C(-1; —5), D(1; 2) Hamexarb
rpagiky IpsaMol IIPOMOPIiHOCTI:
1) y = -0,5x;
2) y = 5x?

54.26. CopocriTh Bupas:
1) "Tm(m — 3) — 3(m — 2)(m + 2);
2) (1 - 2x)(2x + 1) — Bx — 1)%;
3) 2x + 3y)* — (x + 3y)(2x — p);
4) (4a — 5b)(5b + 4a) — (2a — 5b)2.

54.27. IloBeniTs, 110 Bupas —x2 + 8x — 17 gnda OyAb-AKUX 3HAUYEHDb X
HaOyBae Jullle Bif'eMHUX 3HaueHb. SIKoro HaliOijgbIIIOro 3HAa-
yeHHA HaOyBae Ieil BUpa3 i AJaA SKOro 3HaUeHHS X7

XKummeba mamemamuka

54.28. Tapu(d Ha mocayru Takci B OOHINA 3 KOMIIaHii-IepeBi3HUKIB
(opmyeThca TaK: ImacaskKup cmojauye 1o 6 IpH 3a KOMKHUN
KiJloMeTp ILIAXY Ta AomaTkoBo 30 rpH 3a mpuisjg MAaIlllWHN.
3amaiiTe ¢opmysoi0 3ajyeKHICTL BUTpaT p (y T'PH) HaA OIHY
MOI3AKY BiJ MOBKUHU NHLIAXY S (Y KM).

H Tligzomyimecs go bubuenns Hobozo mamepiany

54.29. Bupagith 3 piBHAHHA 3MiHHY y uepe3 x abo Xx uepes y:
1) x — 4y = -5; 2)8x —y=1;
3) 2x — 3y = 5; 4) 3x + 5y = —10.

@ Likabi 3agaui — nomipkyi ograve

54.30. IIpunycrumo, 1o Bupas (4 — 3x)2925 zanucano y BUTIAAL MHO-
roujieHa. SHaUIITh cyMy Koe(dillieHTiB I[bOro MHOT'OUJICHA.
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§ 55. Po3B'si3yBaHHs cMCTEM ABOX liHINHNX PiBHAHD
3 ABOMa 3MiIHHUMM CNOCO6OM NiACTaHOBKMU

MoHATTA Npo cnoci6 nigcTaHOBKM

I'padiunumii cmoci6b pos3B’sisyBaHHS CHCTEM PiBHAHBb € JOCHUTH I'PO-
MiBIKHM i 0 TOTO K He 3aBiKAU JOIOMAarae 3HAWTU TOUHi PO3B’SI3KU.
Posrnsmemo inmmi (#e rpagiufi) cmocobu po3B’sA3yBaHHSA CHUCTEM JIi-
HifHUX PiBHAHBb 3 JBOMAa 3MIHHMMM, iX HA3HUBAIOTh AHAJAIMUYHUMU.
ITounemo 3i cnocoby nidcmanoéxu.

CIITED Pos: e O (1)
03B dA3aTu CHUCTEM 1BHAHDB
yP “3x + 4y = ~10.

Posg’sizanns. 3 mepIioro piBHAHHA BUPasUMO 3MiHHY Y uepes 3MiH-
HY X: Yy =3 — 2x.
IlircraBumo Bupas 3 — 2x y Apyre piBHAHHA 3amicTb y. Maemo:

y =3 - 2x,
{ g ) )
-3x +4(3 - 2x) = -10.
Temep apyre piBHAHHSA cuctemu (2) MicTUTD Juile 3MiHHY X. Po3B’s-
JKemo moro: —3x + 12 — 8x = —-10;
—11x = -22;
x = 2.
IIizcTaBuMoO uywmcso 2 3amicTb X y piBHicCTL y = 3 — 2x. Ogep:Kumo
BiATIOBiHE 3HAUeHHA y: Yy =3 — 2 * 2;
y=-1.
ITapa (2; —1) € PO3B’sIBKOM KOXKHOTO 3 PiBHAHBL cuctemu (2), oT:ke,
€ posB’askoMm cucremu (2). Ila mapa € po3B’A3KOM KOXKHOT'O 3 PiB-
HaHb cucTeMu (1) i Tomy € posp’siskom cuctemu (1).

Bionosiov: (2; —1).

PiBHOCUNbHI cncTeMun piBHSAHD

Cucremu pirHAHL 3 ABOMA 3MIHHMMH, SKi MaIOTH OHI ¥ Ti cami
po3B’A3KM, HAZUBAIOTH pisnocunbvrumu. CHCTeMH, AKi He MalOTh
poO3B’A3KiB, TAKOK BBAKAIOTH PiBHOCHJILHUMU.

Posp’sizyroun cucremy (1) cmocobom mifcTaHOBKM, MU 3aMiHMIM il
piBHOCHJIBHOIO iii cucTeMoio (2), Apyre PiBHAHHA AKOI MIiCTHJIO JHIIIEe
OOHY 3MiHHY.
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cucmemu NiHilHUX piBHAAHb 3 0BOMA 3MIHHUMU

AnroputMm po3B’a3yBaHHA CUCTEMMU JiHINHUX PiIBHSAHDb
3 ABOMa 3MiHHMMM CMOCO60M NiACTAaHOBKU
IlocnimoBHicTh miii, AKOI CJIiJ JOTPUMYBATUCSA, PO3B’A3YIOUM CHU-
cTeMy JiHIAHUX PiBHAHB 3 JBOMA 3MiHHUMU CNOCOO0M NiOCMaHOB8KU,

. 3x-Ty =1,
PO3IIAHEMO HA NPUKJAAl CHCTEMHU
4x + 9y = 38.
His Pesynvmam
1 | BupasuTtu 3 SKoro-HeOyob PiBHAHHS CHCTe- 3x =1+ Ty,
MU OAHY 3MIiHHY uepes ApyTry (HAIIPUKJIA, _ 1+7y
3 TIEPITIOro) X = 3
2 | Ogep:xkaHuii nad 1iei sMiHHOI BHpas IIif- 1+ 7y
4. + 9y = 38

CTaBUTH y Apyre piBHHHHH CucreMu

3 | PosB’si3aTu omep:kaHe piBHAHHA 3 oxHiero | 4(1 + Ty) + 3 - 9y = 3 - 38,
3MiHHOIO, TOOTO B3HAWTM B3HAUEHHS IIi€l 4 + 28y + 27y = 114,

3MiHHOI 55y = 110,
y=2
4 | B3maiiT; BinmoBimHe i 3HaueHHA IPYroil 1+7-2
3MiHHOI X = T ’
x=5
5 | 3anucaru Bimmosign Bionosidv: (5; 2)

Cooci6 migcTaHOBKM 3pYYHO 3aCTOCOBYBaTH TOAi, Koam xoua 0O
onuH 3 KoedirieHTiB npu 3MiHHUX X abo y mopiBHIOE 1 a6o —1. Came
3MiHHY 3 TaKHM Koe(diIlieHTOM IOIMiJIbHO BHPA3UTH Uepes iHITy.

Crooco6oM ITificTaHOBKY MOXKHA PO3B’A3aTH I iHII cucTeMMU.

4@y + 3) — 3(x — 1) = 40,

m Posp’szaru cucremy ¢ x+2 y-—4 1

+I— ==,
3 2 3

Posg’sazannsa. Y mepuioMy piBHSHHI CHCTEeMH PO3KPHEMO IV KKH,
a o0uABi yacTHHU APYTroro PiBHAHHA IOMHOXKKMMO Ha 6. MaTtumemo:

4y +12 - 3x + 3 = 40,
20 +2)+3(y —4) =-2.

CrpocTuBIIN KOXKHE 3 PiBHAHB CUCTEMU, 3BeIeMO ii 0 BUTTIALY:
-3x + 4y = 25,
2x + 3y = 6.
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O
. Hami s3actocyemo cmoci6 migcraHoBKuM. Bupasmmo 3 Iepiioro pis-
25+ 3x

HAHHA Y Yepe3 X: Y = — IligcTaBuBINIM Ieli BuUpas y Apyre

PiBHAHHSA i PO3B’A3aBIIIN MO0, OAEPIKUIMO, IO X = —3.
25+3-(-3)

Hani sHalizeMO BiAIIOBifHe IOMY 3HAUEeHHA Y: Y = 1

To0TO Y = 4.
Bionosiov: (—3; 4).

@ Akoi nocnigoBHOCTI Ain cnig AoTPUMYBaTUCH, PO3B’A3YI0YN CUCTEMY ABOX MiHINHMX
o  PiBHsIHb 3 4BOMA@ 3MiHHUMW CNOCOOOM NiACTAHOBKN?

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

{Z] 55.1. (Yeno) VY saxiii 8 piBHOCTeil 1-3 HPAaBHIBHO BHKOHAHO
x =Ty -5,
HifICTaHOBKY OJIS PO3B’SI3YBAHHS CHUCTEMHU PiBHAHD Y
2x + 3y = 9?
1) 2x +3(7y —5)=9;
2)2+(Ty—-5+38y=9;
3) 2(7y — 5) + 3y = 9.
55.2. fIxa 3 piBHOCTEH € IPaBUJILHO 3aCTOCOBAHOIO MiICTaHOBKOIO AJIS
, . y=4x+3,
PO3B’A3yBaHHS CHCTEMU PiBHAHDb
Tx +2y =9?
1) Td4x + 3) + 2y = 9;
2)Tx+2—-(4x +3)=9;
3) Tx + 2(4x + 3) = 9.

i 2] 55.3. Po3B’a:KkiTh cucTeMy PiBHAHB CIIOCOOOM ITi/ICTAHOBKM:

Tx =21, 9 6x -y =17,
2x — 3y = 3; -2y =10.
55.4. Po3B’s1:kiTh cucTeMy PiBHAHB:
xX=y+2, =x-3,
IR 217
4x — 8y = 20; S5x + 2y = 29.
55.5. 3HAHIITh PO3B’SI30K CHUCTEMU PiBHAHb:
—4x =8, y=x+9H,
1) 2)
5x — 2y =4; Tx + 3y = -5.
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55.6. 3HAKIITHL PO3B’SI30K CHUCTEMHU PiBHAHb:
x+y="1, x—-y=-2, -x=0,
1) Y 2) Y 3) Y
2x+y =9; x —2y =95; 4x +y =15;
5x + 2y = 2, x—-3y="1, 6 5x — 3y = -19,
x —2y =10; 2x — 3y = -3; 2x +y =-1.
55.7. Po3B’s1:kiTh cucTeMy PiBHSAHBL CIIOCOOOM IIiICTaHOBKMN:
x+y=4, x—-y=0,
1) Y 2) Y
3x +y = 6; x -2y =8;
—-x =-bH, 3x — 2y =6,
3) Y 4 Y
2x +y =4 x+ 2y = 2.

55.8. He Bukonymoun mo0OymoBH, 3HAWAITHP KOOPAMHATH TOUKHU IIepe-
TuHYy rpadikiB piBHaHb, x + y =4 1 2x + 3y = 9.

55.9. He Bukonymouu mo0OymoBUH, 3HAWAITP KOOPAMHATH TOUKM IIepe-
TuHY rpadikiB piBHAHL x —y =3 1 3x + 2y = 14.

(3] 55.10. Posp’mxirs cucTeMy PiBHAHE:

{3x+4y=0, 9 {8x—5y=41,

2x — Ty = 29; 4x + 3y = —T;
{2a -5b =0, 4 {IOm —-2n =39,
—Ta +4b =27, 9m + 4n = 38.

55.11. Po3B’a:KiTh cucTeMy PiBHAHD:
{4x +3y =0, 9 {2x + 9y = -59,
ox — Ty = —43; 5x —4y = 38;
{3p—7q:0, {6a—7b=51,
2p+9q =41, 2a + 3b = -15.

55.12. 3HaliiThL PO3B’SI30K CHUCTEMU PiBHAHD:
{7(x—3)+8=4+5x, {4(x+y)—3y:2,
4(x-y)-Ty =6,5; 9(x - 2y) - 6x = —11.
55.13. Po3B’a:KiTh cucTeMy PiBHAHb:
{4(x +y) -8y =4, 2 {S(x +y)—-12y = 6,
Ty+1)—-(y+3)=19; 6(3x —y) +18x =13.
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55.14.

55.15.

55.17.

55.18.

55.19.

55.20.

55.21.

O
Po3p’s1:kiTh cucTeMy PiBHAHB:
1
n g9 =9 {0,2(2x+y)=3,
Leipon o 7te 3 105

3HalAiTh PO3B’A3KHN CHUCTEMU PiBHAHb:

%(Zx +y) =13,

{0, 4x+y)=12, %)
0,6(x ~y) =9 l(x—3y)=14.
3
x+1 " y——]. _ 1,
55.16. Posp’sikiTh cucTeMy pPiBHAHB 5 3
x+2 y+2
+ = 2.
6 3
x—4 LY +11 -1,
PosE’siki . 2 4
03B’AKITh cucTeMy PiBHAHB
x+7 y-4
+—=2.
3 7

HoBenitsb, 1mo rpadgiku piBHAHL 2x — 3y =4 1 4x — 6y = 9
€ TapaJieIbHUMU TPAMUMHA.

I'padix yurmii y = kx + [ nmpoxoauts yeped Toukm M(9; 1)
i N(-6; —4). Suaiigits k i L.

I'padikom dysENOii y = kx + | € npAMa, 110 IPOXOAUTDL Uepes
Toukn A(—2; —4) i B(4; 11). 3agatiTe 1m0 QPyHKIiI0 (DOPMYJIOIO.
A AKUX 3HaUeHb M CUCTeMa PiBHAHD:

1 2x +y =8, o
4x + my =10 He Ma€ pO3BA3KI1B;
X — 3y = 5a 5 ) ’ .
mx —12y = 20 Mae 0esJIiu po3B’A3KiB?

©) Bnpabu grs nobmopenns

55.22.
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Ilob6ynyiiTe rpadik ¢yHKIil, 3agaHoi ¢opMmyaon y = gx 3a

JOIIOMOrom0 rpajika sHANTITH:
1) sHauennda y, axkmaio x = —6; 0; 3;
2) sHaueHHA X, AadA akux y = —2; 0; 4.




cucmemu NiHilHUX piBHAAHb 3 0BOMA 3MIHHUMU

O
55.23. Po3kaamiTe Ha MHOKHUKM MHOT'OYJICH:
1) 9m?2 + 12m5 — 18m3; 2) 3x*y? — 9x2y3 + 12x3y;
3) ab — 6 — 2a2 + 3a%; 4) pq — 6p + p? — 6q.
55.24. [loBeniTh, 110 PiBHAHHS HEe MAa€ PO3B’A3KiB:
1) x2+4=0; 2) x2 — 6x + 13 = 0;
3) 4x2 — 12x + 16 = 0; 4) x2+x+2=0.

Xummeba mamemamuka

55.25. Ilix yac uuenHA 3y0iB MaTu BUTPadyae BOAY €KOHOMHO (OKU
YHUCTUTh 3yOUW, KpaH 3aKpydye), a 0aTbKO IILOTO He POOUTD.
3a MoKa3HUKaMM JIYMJIbHUKA BOAU IiTH BCTAHOBUJIU, 1[0 MaTHU
BUTpAYae mopaHky 1,5 j Bogu, a 6aThbKO — BABiUi GijbIre.

1) Ha ckinbku JriTpiB Bomu ImomicsAlls OijbIile BUTpadae 6aTh-
Ko, HixxX Mmatu?

2) Ilpakmuuna OJianvHicme. [li3HaiiTecs, CKIJIBKU KOIITYE
1 m3 Bogm y BamIiii micmeBocTi, Ta BU3HAUTe, CKiJIBKU KOIIITiB
MOJKe 3a0IaAuTH I poamHa 3a Mmicanpb (30 gHiB), AKIIO 0aTh-
KO IIif yac ymIieHHs 3y0iB TaKo:K Oyle eKOHOMHO BUTpadaTu
BOZY.

@ Likabi 3agaui — nomipkyi ograve
55.26. Ao mOoOyTOK YOTHPHLOX IOCJIJOBHUX HATYPAJbHUX YHNCEJI

30igpmmuTy Ha 1, TO BiH JOpiBHIOBATHME KBaJpaTy [IesSKOI'0
HaTypaJbHOTO umcija. [loBeniTs 1ie.

§ 56. Po3B’'a3yBaHHs cucTeM ABOX NiHiHHUX PIBHSAHD
3 ABOMA 3MiHHMMM CNOCO6OM AOAABAHHSA

MoHaTTa npo cnocié popaBaHHSA

Temep PoOBTIIAHEMO Ile OAWH AHAJNITUYHHUHN CIOCI0O PO3B’A3yBaHHA
cuCTeM [ABOX JIIHIAHMX PiBHSHL 3 ABOMAa 3MIiHHMMH — Ccnoci6 doda-
éannsa. Po3B’aA3yioun cucrteMy cIriocoboM JofaBaHHA, MU II€PEXOINMO
JI0 PIBHOCWMJIBHOI il cucTeMM, OfHE 3 PiBHAHb KOl MiCTUTHME TiJIBKH
ONHY 3MiHHY.

, ) 3x+5y =1,
m Poss’azaTu cucremy piBHAHB (1)
. 4x — dy = -22.
Pose’azannsa. Y 1iti cucremi KoedinieHTn npu 3MiHHIN y € mporu-

JeKHUMH YMCJIaMM. 3HaWJeMO CYMY JIiBUX YacTHH PiBHAHBL CH-
CTEMH i cyMy IpaBUX IXHiX YacTHH. 3pO3yMiJio, ITI0 IIi cymMu OyAyTh
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O
. Mixk coboro piBHMMH. CyMa JIiBUX YaCTHH MiCTHUTh MOAiOHi momaH-
- KH, TOMy B Pe3yJbTaTi AOfaBaHHS OTPHMAEMO DiBHAHHS 3 OTHIEIO
aMiHHOIO: Tx = —21.
HomaBaHHS PiBHAHBb CHUCTE€MU, IK€ MU 3aCTOCYBaJIid, Ha3WBAIOTh 10-
yjeHHUM 000a8aHHAM. 3aMiHUMO OfHe 3 piBHAHL cuctemu (1), Ha-
IIPUKJIA] Tepire, piBHAHHAM (x = —21. Marumemo cucremy:

Tx =-21,
_ (2)
4x — by = -22.
3 mepmroro piBHAHHA cuctemu (2) maemo: x = —3. IligcraBuBmiu e

3HAUEHHA y Jpyre piBHAHHA cuctemMu (2), ogep:KuMo, Io y = 2.
Omxe, mapa uuces (—3; 2) € po3B’a3KoM cuctemu (2).
IlepekoHaemocs, IO I Mapa YHWCEJ € He TiJIbKKW PO3B’A3KOM CHU-
cremu (2), a 1 poss’askom cuctemu (1). Il mboro B KokHe 3 pPiB-
HAHBb cucteMu (1) mizcTaBUMO 3aMicTh X YMCJI0 —3, a 3aMiCThb Y —
ynucao 2. Toxi B giBiAi yacTwHiI IIepHIOro pPiBHAHHS OIEPIKMMO
3-(3)+5-2=1, orsxe, 3HaUeHHA JiBOI Ta IIpaBoil yacTuH 306ira-
I0ThCsI, TOMY mapa (—3; 2) € po3B’sI3KOM IIepIIOro PiBHAHHA. Y JiBiid
YaCTUHI APyroro piBHAHHS ojep:kumo 4 - (—-3) — 5 - 2 = =22, T06TO
3HAUEHHA JIiBOl YaCTMHU PiBHAHHA JOPiBHIOE 3HAUEHHIO IIPaBOi HOT0
vactuHU. OT:Ke, mapa (—3; 2) € po3B’sIBKOM i IPyroro piBHAHHS CHUC-
remu. OcKisbKu mapa uwmcei (—3; 2) € pPo3B’A3KOM KOXKHOT'O 3 PiB-
HAHBb cucteMu (1), To BoHaA € pos3B’saskoM cuctemu (1).

Omxe, cucremu (1) i (2) MarOThL OOUH i TOII caMUii PO3B’A30K, TOMY
€ PiBHOCHJILHNMU.

Biodnoegiov: (—3; 2).

AnropuTtm po3B'A3yBaHHA CUCTEMMU JIHIMHUX PIBHSHb
3 ABOMa 3MiHHUMU CNOCO60M A0AaBaHHSA

CmocoboM gomaBaHHSA 3PYUYHO PO3B’I3yBATH CUCTEMU, YV PiBHAHHIX
AKUX Koe(illieHTn npu OfHiM i Ti#i camiii 3MiHHIN € IPOTUIEKHUMU
YUCJIaMU.

3ayBayKuMoO, IO OyOb-AKY CHCTEMY JIiHIMHWX PiBHAHL 3 ABOMAa
3MiHHMMU MOJKHA 3BECTU [0 BUTJIALY, 3PYYHOIrO AJIA 3aCTOCYBaHHSA
coco0y momaBaHHs. Po3ryisiHeMo e Ha TPUKJIAIi.

ox + 2y =10,

m Poss’asatu cucrem
. y T“x+4y = 8.

Poss’szannsa. PiBHAHHA I11i€l cucTeMu HE MIiCTATH IPOTUJIEKHUX KO-
edimieHTiB IpM OJHAKOBUX 3MiHHUX, IO HE € 3PYUYHUM OJIA CIOCO-
0y momaBaHHsA. AJjie AKIIO IIOMHOMKHUTH OOMJBI YaCTHHHU IIEPIIIOTO
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cucmemu NiHilHUX piBHAAHb 3 0BOMA 3MIHHUMU

. PiBHAHHA HA YMUCJIO —2, TO Koe(imieHT npu 3MiHHi#N y B 000X piB-

HAHHAX CTAHYTL HIPOTUICKHUMHU. Ilicas IIboro MOMKHA IIOYJIEHHO
JoJaTU PiBHAHHA CHUCTEMHU. SAIIUIIIEMO Iie PO3B’SA3aHHs:

5x +2y =10, | -(-2)
Tx+4y = 8;
—-10x — 4y = -20, N
Tx+4y = §;
-3x =-12,
x =4.

ITincraBuMO 3HalifeHe 3HAUEHHS X y APYyre PiBHAHHA CUCTEMU, II00
gHantu y. Orpumaemo: 7 - 4 + 4y = 8, 3BigKU y = —H.
x =4,
OcTaTO4YHO MaeEMO:
y =-5.
Bionosiov: (4; —5).

IMocnimoBHicTh miif, AKOI CJIiJg JOTPUMYBaTHUCS, PO3B’SA3YIOUM CHU-

cTeMy JIIHIMHHX PiBHAHBL 3 ABOMA 3MiHHUMHU cnocobom 000a8aHHA,
PO3TJIAHEMO Ha IIPUKJIAJI CHCTEMU

Tx -4y = 2,
5x + 3y =19.
Hia Pesyavmam
1 | IlomHOx’MTH 32 TOTPEeOM OOMABI YACTUHU OMHOTO | (74 — 4y=2, |-3

yy 000X PiBHAHL CHCTEMM Ha TaKi umcia, II00
KoeditieHT mpu omHi#l 3i 3MiHHMX cTajiu TPO- ox +3y =19;|-4

TUJIeXXKHNUMU YUCJIaMNn 21.’)6 _ 12y — 6,
20x+12y =76
HomaTy moueHHO PiBHAHHSA CUCTEMU 41x = 82

Posp’saszatu omep:xame PIiBHAHHA 3 ONHIECI0 3MiH- | x = 2
HOIO

4 | IligcraBuTH 3HalifeHe 3HaUeHHs 3MiHHOI B oxHe |7 - 2 — 4y = 2,

3 piBHAHP IIOYATKOBOl CHCTeMH 1 3HaAWTH BiAmo- | —4y = —12,
BimHe iti 3HAUeHHA iHITOI 3MiHHOL y=3

5 | 3anucaru Bimmosign Bionosiov: (2; 3).

@ Akol nocnigoBHOCTI Ain cnig AoTpUMYyBaTUCS, PO3B’A3YI0YM CUCTEMY ABOX NiHIMHMX

o

O

piBHSAHb 3 ABOMAa 3MiHHUMM CNOCOBOM AoAaBaHHA?
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§ Fosb aximo 3agaui ma buxonaime bnpabu

ij_ | 56.1. (Vcro.) fIxe piBHAHHA OIEP:KUMO, AKIIO ITOYJEHHO JOAAMO
PiBHAHHS CHUCTEMIH:

2x+y =T, 5 4x + 3y =9,
3x -y =28; —A4x+y=1?
56.2. (Vcno.) Ha saxe umciao mOTPiOHO HMOMHOMKUTH OOMIBI YaCTHUHU

IepIIOr0 PiBHAHHS CHCTEeMH, IO0 y PIBHAHHAX KoedilieHTH
Ipu 3MiHHIN Yy cTajl MPOTUIECKHUMU:

1 2x+y =8, 9 4x + Ty =5,
3x — 2y =10; 3x+21y =77

56.3. Ha ake umcao mOTPiOHO HMOMHOMKUTH OOMABI UACTHUHU IIEPIIIOTO
PiBHAHHA, 1100 V PiBHAHHAX Koe(il[ieHTH IpM 3MIiHHIN X cTaan

IPOTUICIKHITMU:
1 x—4y =9, 3x +7y =19,
—2x + Ty = 8§; 12x — 8y = 4?

i 2] 56.4. (Vcro.) HassiTh coci6 (igcTaHOBKY UM JOAaBaHHS), IKUM
3pyuHilIe po3B’sI3yBaTU CHUCTEMY:

{3x+y:9, 2{5x+7y:8,
17x + 19y = 15; 10x -7y =17;
4x + 15y = 27, x+y =10,
) {12x +17y = 49; {201530 + 2016y = 2017.
56.5. Po3p’sikiTh cucTeMy PiBHSHBL CIIOCOOOM JIOJaBaHHS:
1){x+y:7, 2{2x+y:3,
x-y=9 2x —y = 5;
3){435+3y=7, 4{23C—Sy=7,
—4x —y =-5; —2x + Ty =95.
56.6. Po3B’s1ikiTh cucTeMy PiBHSHBL CIIOCOOOM JOJaBaHHS:
{2x—y=8, 2{3x+2y:8,
3x+y=12; -3x + 5y = —1.
56.7. Po3B’s:kiTh cucTeMy PiBHSAHBL CIIOCOOOM JOJaBaHHSI:
{2x+3y:—1, 0 {7x+2y:5,
4x+3y =1; Tx — 3y = 45.
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56.8. 3HaIiTh PO3B’AI30K CUCTEMU PiBHAHBL CIIOCOOOM JOIaBaHHS:
4dx +y =717, 2x + 3y = b,
1 Y 2 Y
ox +y =-1; 2x —4y = -9.
56.9. 3HaiigiTh PO3B’A30K CUCTEMU PiBHAHBL CIIOCOOOM JOaBAHHS:
x+y=4, 3x —y =5,
ni- Y 2) Y
3x — by = 20; 2x + Ty =11.
56.10. Po3B’sa:kiTh cucTeMy PiBHAHBL CIIOCOOOM IO aBaHHS:
1) x—-y=3, 7x+y 2,
2x+3y =1; 5x —4y = 25.
56.11. Po3B’1:KiTh cucTeMy PiBHSAHB:
Tx + 2y = -3, %) 3x + b5y =19,
-14x + 3y = 20; “x—-10y =1;
4x + b5y =17, 2x +9y =
3) Y 4) =
2x -3y = -2 7x+36y—
56.12. Po3B’a:KiTh cuCcTEMY PiBHAHb:
3x+2y =1,
1) 2)
-9x + Ty = 23; 5x —
5x+3y =1, 4 4m+5b:5,
15x — Ty = 51; Tm + 20b =11.
@ 56.13. 3HaligiTh PO3B’A30K CHUCTEMM CIIOCOOOM IO aBaHHS:
1 2x+3y =1, ) 2a -3b="1,
3x + 9y =2; 3a +4b = 2;
10m — 6n =18, 14x — 8y = -6,
15m +7n = 59; 21x + 10y = 2.
56.14. 3HaligiTHL PO3B’SI30K CHCTEMHU CIIOCOOOM JOmAaBaHHS:
1 3x +4y =10, 9 15x — 3y = -15,
5x - Ty = 3; 20x -7y = —

56.15. Po3B’s1:kiTh cucTeMy PiBHSHB:
) 5(x—-2)=2y-1, 9 4(a + 2b) — 5a = 0,4,
3(x+3)=12(y + 3); 7(3a —4b) + 3b =5, 9.
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56.16. Po3B’1:KiTh cucTEMY PiBHSAHD:
T(x+3)=3y+1, 9 4(m —2n)—Tm = 9,6,
42-x)=5(y+1)+1; 5(4m + 3n) + 8n = -18,5.

E 56.17. Ckiaznits piBHAHHS IpAMOi, rpadik AKOI TPOXOAUTH

yepes TOUKU:
1) A4; —4) i B(12; -1); 2) M(-3; 6) i N(9; —2).
56.18. I'padik uimitiHOl (yHKIIII mpoxoauTs uyepesd Touku (—4; 5)
i (12; 1). Bagaiire 110 PYHKILIIO (hOPMYJIOIO.
56.19. Po3B’s1:KiTh cucTeMy PiBHAHD:
2-x y+4_25
6 ' 38 6, @-Dry=G+2'-23
x+d 2-y_5. (x+2° +(y-D* = +(y + 7,
12 6 12’
56.20. Po3B’a:kiTh cucTeMy PiBHAHB:
x+3 y-4 13

1)

y! 4 8 4 2){(x—l)(y+2)=x(y—1),
x_—4+y_+2=_1; x(y +3)=(x+ Dy - 2).
6 9 2
56.21. 3’acyiiTe, U1 Mae CUCTEMA PiBHAHBb PO3B’SI3KMU i CKiJIbKU:
3x —y =2, —4x+3y =1,
{—Gx + 2y = 5; {—Sx + 6y = 14.

©) Bnpabu gra nobmopenns

56.22. Yu manexarb rpadiky dyHKIil y = —4,5x + 1 Touku:
A(-2; 10), B(0; 1), C4; 17), D(10; —44)?
56.23. ITapa uuces (—2; —3) € PO3B’A3KOM CHUCTEMU PiBHIHD
ax -2y = 8§,
bx—-ay ="1.
3HaUgiTL a i b.
56.24. fIxki ommouseHM MOTPiIOHO BIHCATU Yy KJITUHKHU, 1100 YTBOPU-
Jacad TOTOXKHICTb:
) (Tm —[)* = - [ + 25a%
2) ([ ]+ [])?=386p*t+[ ]+ 121b%
3) Bp + [ =[]+ 24p*m™ + [];
4 ([J-[ 2 =[]- 382mn2 + 16n4?
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o
XKummeba mamemamuka

56.25. 1) Busumaute Macy ckJagHUKiIB y cajari «BiramimHwuii», maca
arkoro 400 r, AKIO MOPKBU TaM Yy 4 pasu MeHIIIe Bi 3arajibHOI
Macu caJiaTy, cejiepu — CTiJIbKM CaMO, CKiJIbKM @ MOPKBHU,
s6ayk — Ha 60 r OGinpime, HiXK cesepu, ropixis — y 5 pasis
MeHIIle, Hi’K MOPKBU, JUMOHHOI'O COKY — B 2 pasy MeHIIle, HixK
ropixis, i mie cajaT MiCTUTH OOUH 3yOUHK YaCHUKY.
2) Ilpaxmuyne 3a60anns. JlisHalTECA PeleNTH iHIITUX KOPHUC-
HUX i OpocTUX y HPUTOTYBaHHI caJjariB, cIpoOyiiTe iX IIpUro-
TyBaTU Ta AoAAaiiTe OO CBOTO PAIliOHY.

@ Likabi 3agaui — nomipkyi ograue

56.26. Yu icuyioTh Taki mijgi uncaa x i y, AJA IKUX CIPABIMKYETHCS
piBHicTs x2 + 2018 = y2?

§ 57. Po3B'a3yBaHHS 33434 3a AONOMOroK0
CUCTEM JliHINHUX PiBHAHD

3agavya, MaTeMaTUUYHOKO MO0 AKOT
€ cucTema piBHSIHb

Mu B:Ke posriIAman 3amavi, AKi MOKHa PO3B’A3aTHU 3a JOIIOMOTOIO
piBHsaHB. MaTeMaTUYHOIO MOJEJIJII0 3aJaui MoKe OyTH He TiJIbKU PiB-
HAHHA, a I cucTeMa piBHAHB. 3a3BUYail Ile CTOCYEThCA TUX 3a1ad, e
HEBiJOMUMHU € 3HAUeHHs ABOX abo OijbIllle BeJIMYUH.

W 3a 7 mIOKoJafHUX 0aTOHUYMKIB i 2 IJIMTKU HIOKOJIAZy
* samatuau 85 rpH. CKiIbKM KOIITye OATOHUYUK i CKiJIBKM — ILJIUT-

. Ka IIOKoJany, AKIIO BioMO, IO TPU OATOHUMKM JOPOXKYi 3a OTHY
IINTKY Ha 3 TpH?

Poss’szannsa. Hexali 6aTOHUMK KOIITYE X I'PH, a IIJIUTKA IIIOKOJIa-
oy — y rpe. Toxi ciMm 6aTOHYMKIB KOLITYIOTH 7X I'DH, a ABi IJINUTKHU
mokoJsany — 2y rpHa. OcKinbKM pasoM 3a TaKy KiJbKicTh 6aTOHYM-
KiB 1 MJIMTOK IIOKOJIAAY 3aIljIaTUau 85 IpH, MAEMO PiBHAHHSI:

Tx + 2y = 85.

BapricTh TphOX 0ATOHUYMKIB CTAHOBUTH 3X I'PH, i BOHM JOPOXKYi 3a
IUIUTKY ITIOKOJIaAy Ha 3 rpH. ToMy Oomep:KMMO IIe OJHe PiBHAHHSI:
3x —y=3.

IT106 BimmoBicTM Ha 3aIIMTAaHHS 3ajadi, M1 MAEMO 3HAWTU TaKi 3HAa-
YyeHHA X 1 Y, AKi 3am0BOsIbHANM 6 oOMaBa pPiBHAHHSA, TOOTO 3a0-
BOJIbHAJIN CUCTEMY DPiBHAHB:
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. Tx + 2y = 85,
3x -y =3.
PosB’a3aBmIn 110 cucTemMy, ofep:KumMo, 1mo x = 7, y = 18. OT:xe, Bap-

TiCTh IIIOKOJIAJHOrO O0aTOHUYMKA — 7 I'PH, a BaApTiCTh ILIUTKHU IIIOKO-
aany — 18 rpH.

Bionosiov: 7 rpu; 18 rpH.

3ayBa)KmuMo, IO II0 3aJauy, AK i Jedki immi i3 mporo maparpada,
MOJKHA PO3B’I3aTH M 3a JOIIOMOIOI0 PiBHAHHSA 3 ONHiI€I0 3MiHHOI0. AJle
YacTO CKJIACTH CHCTEMY PiBHAHL OO0 3ajJaui IIPOCTillle, HiXK CKJIACTH
10 Hel PIiBHAHHSA 3 OJIHi€I0 3MiHHOIO.

AnropuTtm po3B'A3yBaHHA TEKCTOBOI 3aaui
3a AOMNOMOIrol0 CUCTEMU PIiBHSIHb

Posp’si3yroun 3amauy 3a JOIOMOTOI0 CUCTEMU PiBHAHB, CJIiJ HJOTPU-
MyBaTHuCs TaKOl IOCJIiJOBHOCTI Hiii:

1) nosnavumu Oesaxi 08i Hegidomi GenudUHU 3MIHHUMU (Hanpu-

Kkaaod, x i y);

2) 3a ymoeoio 3adaui ckiacmu cucmemy Pi6HAHbY;

3) poss’asamu odepxcany cucmemy;

4) npoananizyeamu 3HAil0eHi 3HAUEHHS 3MIHHUX 6i0nosidHo 00

ymosu 3adayi, damu 8i0nosidv Ha 3anumaHHs 3a0ayi;

5) sanucamu 8i0nogiodv.

W 3a 2 rox mpoTH Tedii i 5 roj 3a Tedui€l0 MOTOPHHUU UO-
* BeH jgosae 120 km. 3a 2 rox 3a Teuiero i 1 rox mporu Teuil meil
caMuii 4YoBeH pgojgae 51 KM. 3HAWTH BJACHY IIBUIKICTL YOBHA
i mBUAKicTL Teuii.
Poss’szannsa. Hexaii BjacHa MIBUAKICTh YOBHA X KM/TOJ, a IIIBU/I-
KicTh Teuil — y kM/rox. Toxi mBuAKiCTh YOBHaA 3a Tedi€l0 PIUKU
JopiBHIOE (x + Yy) KM/Tom, a MIBUIKICTb YOBHA NPOTHU Tedil —
(x — y) xm/rox. 3a 5 rox pyxy 3a Tediero UOBEH HoJae S5(x + y) K,
3a 2 rog npoTtu Teuii — 2(x — y) KM, a pa3oM Ie cTaHOBUTH 120 KM.
Maewmo piBHAHHA: 5(x + y) + 2(x — y) = 120.
MipKyooun aHaJIOTi4YHO, 3a YMOBOIO 3aJavi MOKHA CKJIACTH IIe OJHe
piBHAHHA: 2(x + y) + (x — y) = 51.
5(x +y)+2x—-y) =120,
2x+y)+(x—-y) =51
x =16,5,
y=1,5.
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o

. Omxke, BJacHa MBUAKiCTH uoBHA — 16,5 KM/roa, a IIBUAKICTL Te-
gii — 1,5 xm/rom.

Biodnoegiov: 16,5 km/rom; 1,5 xm/Tom.

@ Aol nocnigoBHOCTI Ain cnig A0TpUMYyBaTUCS, PO3B’SA3YLOUM 3aady 3a JONOMOro
o CuUCTeMM PiBHSAHB?

¥

2]

57.2.

57.3.

57.4.

57.5.

57.6.
57.7.

57.8.

57.9.

Fosb ' aximb 3agaui ma buxonaime bnpabu

57.1. YV nerkoaryieTUYHiNl CeKIlii TpeHyoOThCcad 32 CHOPTCMEHU,
IPUUYOMY JiBUaT cepel HUX Ha 4 0ijgbIile, HixK xJoniiB. CKiIbKHI
MiBUAT i CKiJIBKY XJIOMIiB TPEHYETLCA B Iill CeKITii?

3a aBi roamHm Kyxap HaginuB 260 menpMeHiB, IIPUYOMY
3a mepiny roguHy — Ha 20 meJbMeHiB MeHIIe, HijK 3a ApPyry.
CKiIbKM T1eJIbMeHiB HaJIOWB KyxXap 3a Mepily TOAUHY
i crinpKU — 3a apyry?

3a ojiBenb i Tpu 30IMIUTU 3amaaTuaud 32 I'pH, a 3a TPU OJIiBITi
i domut — 24 rpH. CKiJIbKHK KOIITYE OAUMH OJIiBeIb i CKiIbKU —
OIUH 30IIMHUT?

3a 2 roxg mimkm i 1 rom Ha BeJiocHMIemi TYPHCTKAa IIOJ0JIaJia
18 KM, a 3a 1 rog mimkwm i 2 rom ma Besocumeni — 27 KM.
3 AKOI0 HMIBUIKICTIO TYPHCTKA pyxXaJacs IIIKHK i 3 AKOI0 — Ha
BeJstocuneni?

¥V kaci kpaMHUII micad mepeolJiKy sajauinuiaocdad 12 MOHET 1o
50 kom. i mo 1 rpH, yckoro Ha cymy 8 rpH. CKiJIbKM MOHET IIO
50 Kor. i ckimbKu 1m0 1 I'pH 3aJIUIINJIOCS B Kaci?

Byno mpupbano 16 3omuTiB y KJIITHHKY 1 JiHIAKY, ycbOTo
Ha cymy 328 rpH. 30MIUT y KJIITUHKY Koiutye 22 T'DH, a B
JiHIAKY — 18 rpH. CKiJgbKK 30IIUTIB y KJIITHHKY i CKiJIbKH
30IIUTIB y JIiHINKY OyJsio npuadbamno?

3a 3 pyToosbHUX 1 2 BoseliboabHUX M AUl 3ammatuan 1088 rpm.
CKiZTbKH KOIITYe (PYyTOOJBHUIA M’AY 1 CKiJIBKM BOJIEii00JBHUIA,
AKIIO ABa BOJEeHOOJAbHUX M’A4Yi Ha 192 rpH moposkui 3a ogmu
byToéombHMNI?

2 akymynAaTopu i 3 OaTrapeiKM pasoM KOIITYIOTh 252 I'pH.
CKiJIBKM KOIIITYyE OAMH aKyMVJIATOP i CKiIbKM omHa Oarapeiika,
SAKIIIO aKYMYJIATOP KOIIITYE CTiJIBKU CaMO, CKLJIbKU 3 Oarapeiikmu?
OcHoBa piBHOOEAPEHOr0 TPUKYTHHKA Ha 2 cM OijbIa 3a HOTo
O0iuHy CTOpPOHY. SHAWAITh CTOPOHM TPUKYTHUKA, SKIIO HOTO
nepuMeTp OOpiBHIOE 26 cMm.
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57.10.

=

57.12.

57.13.

57.14.

57.15.

57.16.

57.17.

57.18.

57.19.

202

O
HoB:k1MHa TPAMOKYTHHKA Ha 8 M Oijblla 3a IMUPUHY. SHAM-
JIiTh JOBMKHUHY i HNIMPHUHY NPAMOKYTHHKA, SKIIO HOr0 Iepu-
METP IOPiBHIOE 56 M.

57.11. YoseH 3a 3 rox pyxy 3a Tedi€r i 2 rog pyxy OpoTu Tedii
Joaae 92 kM. 3a 9 roxg pyxy 3a Teui€io UOBEH J0Jia€ BiJCTaHb
y 5 pasiB OijbIry, HidK 3a 2 ToJ pyXy 03epoM. SHAUIITh BIACHY
IMIBUAKICTH YOBHA Ta MIBUAKICTh Teuii.

Yosen pyxasca 2 ron 3a Tediero i 5 rom mporu Teuii, momo-
gaBmu 3a 1ei dac 110 kM. IIIBuakicTs YoBHA IPOTHU TeUil
craHoBuThb 70 % Big mBHUAKOCTI 4YoBHA 3a Teuicro. SHAULITH
BJIACHY IIIBHUAKICTh YOBHA Ta IMIBUIKICTH Tedii.

3 nyukTiB A i B, BiAgcTaHb MK gaxuMm 168 KM, OZHOYACHO
BUPYIIAIOTh BEJIOCUIIEIVCTKA I MOTOMUKJIICT. SIKIT0 BOHU
OyayTh pyXaTHcsA HaA3yCTPiUY OAHE OJHOMY, TO 3YCTPiHYThCS
yepe3 3 rof. A AKIO PyXaTUMYThCA B OJHOMY HAIIPAMKY, TO
MOTOITUKJIICT Ha30KeHe BeJOCUIeAUCTKY uepe3 6 rox. 3Haii-
JiTh MIBUAKICTH KOMKHOI'O 3 HHUX.

Cyma ngBox uwmces nopiBHioe 62. 3HaimiTh KOXKHe i3 uumce,
akmo 70 % sBim ogmoro i 60 % Bim iHIIOro pPasoM CTAHOBJIATH
39,6.

20 % Bixm omuoro umcisa Ha 2,4 Oinemre 3a 10 % Binx ixmmoro.
SHAUIIThH IIi UKcJa, SKINO iXHA cyMa JOpiBHIOE T2.

Marepi pasom 3 moHBKOIO 42 poku. Yepes piK MaTu crame
BTpUYi cTapIoio 3a AOHbKY. CKIJIbKM POKIB KOMKHINT 3 HUX
3apaa?

Posp’sakiTh cucremy piBHAHB. CKJIAmiThL 3amauy, sika 6 pos3B’s-
3dyBaJjiacs 3a JIOIOMOIOI0 ITiel cucTeMu:

x+y=17, 2x + 3y = 15,
1){ Y 2{ y

xX—y=29; x—-y=1.

Posp’s1:xiTh cucTeMy piBHAHB. CKJIagiTh 3amauy, AKa 0 po3B’d-
gyBaJjiacA 3a JIOIOMOrOI0 ITiel cucTeMu:

x—-y=28, 9 2x +y =18,
x+y=12; 3x -y =2.

Y amuky i Komuky pasom 95 sg0ayk. AKINo KiabKicTh A0IYK
y AIMUKY 3MEHIIUTH BABiui, a KiJbKicTh A0JYK yV KOIIUKY
30ipImuTH Ha 25, TO AOIYK Y AIUKY i KOIMUKY CTaHE IOPiBHY.
CKinbKU AO0JYK V ANIMUKY 1 CKiJIBKK — Y KOIIUKY?

O
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O
57.20.

57.21.

57.22.

57.23.

57.25.

57.26.

57.27.

57.28.

57.29.

CyMma mBox umceJs JopiBHIioe 45. 3HaAWAITL IIi YmMcaa, AKIIO
60 % Bix meprmoro 3 HUX AOpPiBHIOIOTEL 75 % Binm mpyroro.

. . . . 11 .
3HalgiTh ABa umcia, AKINO ixHA cyma mopiBHioe 200, a ﬂ Big

OJIHOI'0 3 HUX JOPiBHIOIOTH g Bij imImoro.

3Mmimanu aBa BUAM IIYKEPoK BapricTio 60 rpH i 75 rpH 3a
Kimorpam. Ilicia mporo yreBopmioca 20 Kr cymimii BapTicTio
66 rpH 3a Kimorpam. Ilo CKinbKHM KiJlorpaMiB IIyKepPOK KOXK-
HOT'O BUIY B3SJH IJISI CYMIIIi?

3 nBox copriB meumBa BapTicTio 40 rpH i 55 rpH 3a Kijmorpam
yTBopusn 25 Kr cywminri Baprictio 49 rpH 3a kijgorpam. Ilo
CKIJIBKU KijJorpaMiB meumBa KOKHOTO BUAY B3SJIU?

57.24. Y nmBox Gimomax pasom Oysao 75 i omii. Ilicas Toro sk
IIOJIOBUHY OJIi1 3 mepIroro 0ijoHa MEPenan y IPyTruii, TaM OJii
craso B 4 pasu GinbIre, HidK y meprromy. Ilo ckinbKu JiTpis
oJrii Oys0 B KOKHOMY Oi/loHI crmouaTtky?

Ha nBox mosuiisax pasom 57 KHMMKOK. Ilicasa Toro sk 3 meprrroi
IOJIUIIi TIepecTaBUIN 5 KHUIKOK Ha IPYry, TaM iX cTaJio BABiUi
Oinbiie, HidK Ha nmepiriii. ITo cKiIbKM KHIMKOK OyJI0 Ha KOMKHIN
HOJINIIL cIouaTKy?

3a 5 cBiTuabHUKIB i 4 jixrapuku sanaaruiau 896 rpu. Ilicaa
TOrO0 AK CBITHMJIBHUKHU mofelreBinaju Ha 15 %, a jgixrapuxu
nomoposkuaau Ha 10 %, ogMH CBITMJIBHUK i OZUH JiXTapuy
pasoMm ctaju KomiTyBatu 196 rpu. Axoro Oyia mouaTKoBa Bap-
TiCTh CBITHMJIBHMKA i AKOI0 — JixTapuka?

IIBa KOHIWTEPCHKUX IeXW B3a JeHb MaJd pPasoM BHUTOTO-
Butu 300 ToprtiB. Koam mepmuii mex BuKoHaB 55 % cBoro
3aBIaHHA, a Apyruii — 60 % cBOro, BUSABUJIIOCS, IO IIEPIINAHA
IexX BUTOTOBUB Ha 27 TopTiB Oijblne, HisK apyruii. ITo cKinbKu
TOPTiB MaB BUTOTOBUTH KOXKEH IeX?

Ao umceJabHUK maHOro ApoOy 30iapmuTym Ha 7, TO Ipid
. 2 .
JOpiBHIOBAaTHME 3 SKIo0 3HaMEeHHUK JaHOro Japol0y 30ijb-

muTy Ha 2, To Api6 mopiBuioBatume 0,25. 3HANAITH 1ei Apio.

SKI10 unmceJbHUK ApoOy 3MEHIIHTH Ha 2, TO APi0 mopiBHIOBa-
tume 0,5. HatomicTb, AKII0 3HAMEHHUK APOOY 30iabIIUTH HA

. . 1 o . " .
11, To mpi6 mopiBHIOBaTHME § . 3HaAUOiTH meit Apiod.
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57.30.

57.31.

57.32.

57.33.

O
CKiJbKM IpaMiB KOYKHOIO 3 2-BiICOTKOBOIO i 6-BiJICOTKOBOIO
po3unHiB coJi moTpidbuo B3ATH, 1100 oTpuMaTtu 200 r 5-Bimcor-
KOBOT'O PO3UMHY?

B oguomy criasi mictuthea 9 % nuHKY, a y apyromy — 24 %.
ITIo ckinbKM rpamiB KOMKHOI'O CIJIaBy HOTPiOHO B3ATH, IITOO
omep:kKaTu 3auBOK Macoro 260 r, mo mictuts 15 % muHKy?

YoTupu poKM ToMy OaThbKo OyB y 8 pasiB crapiuii 3a CHHA,
a uepe3 20 pokiB 0aTbKO cTaHe BABiUi crapminii 3a cHHA.
CKiJIbKM POKiB KOKHOMY 3 HUX 3apas?

Axrimo cymy nudp IBoru@pPoOBOro umcaa 30iJbIINTHA B 5 pasis,
TO BOHA JOPiBHIOBATHME CAMOMY YHCJIY. A AKIIO oro mupu
HIOMIHATH MiCIIAIMM, TO BOHO 30iabHINTHCA Ha 9. SHAUIITH IIe
YUCJIO.

©) Bnpabu gra nobmopenns

57.34.

57.35.

57.36.

PoskiamiTh Ha MHOKHUKN MHOT'OUJIEH:

1) m2 + 10m + 25; 2) ¢2 — 8¢ + 16;

3) p2 - 0,36; 4) —49a2 + b2.

CmpocriTs Bupas:

1) 2x(8x — 4x3) — (x + 3x2)?;

2) 2p?(2p* — 6pm) — (2p? — 3mp)>.
—-3x, akimo x < -1,

ITobyayiiTe rpadik pyHKii y =<3, axkmo -1 < x < 1,
2x +1, axmo x >1.

Kummeba mamemamuka

57.37.

HitTm 11-15 pokiB Ha KOMXKHHI KiJlorpaM CBO€i mMacu MaiOTh
IogeHHo BiKuBatu 2,6 r 6iakis, 2,3 r xupis, 10,4 r ByrIE-
BOMiB. YpaxoBylHOuUHM BJIACHY Macy Tija, BU3HAUTe, CKIiJIbKU
JKUpiB, OLJIKiB i ByIVIeBOAIB B MacTe IOAEHHO ByKUBATH.

@ Likabi 3aga4i — nomipkyd ogHave

57.38.

204

3adaua Hviomouna. TpaBa Ha rajasgBuHi pocTe PiBHOMipHO
IiJIBHO ¥ IMIBUAKO. Bimomo, 1o 70 Kopis 3’iam 6 ii 3a 24 gHi,
a 30 xkopiB — 3a 60 gHiB. CKinbKM KOpiB 3’iu 0 ycio TpaBy 3a
96 nuis?
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AOMALUHSI CAMOCTIMHA POBOTA N2 11 (8§ 52—57)

3asdannsa 1-12 maromv no wvomupu eapianmu gionogioeit (A-I"),
ceped axux auuwe o0uHn € npasutvHum. Obepimv npasusbHUll 8api-
aum 8i0noaioi.

o

ij_] 1. fIKe 3 piBHAHD € JiHIAHUM PiBHAHHAM 3 ABOMAa 3MiHHUMU?

A . 2x2-3x="7 B.2x2 -3y="17
B.2x -3y="17 I'.2x - 3y3="7
2. VYEKaxiTh TOYKY, III0 HaJEKUTh rpadiky piBHAHHA X + Yy = 6.
A. (2; 3) B. (2; 4) B. (3; 4) I'. (-2; -4)
. . X—-Yy= 7,
3. VYKaxiThb mapy umceJ, 110 € PO3B’IZKOM CHUCTEMU PiBHAHb N 1
x+y=1.
A. (4; 3) B. (—4; 3) B. (—4; -3) I'. (4; -3)
@ 4. Po3B’sI3KOM SIKOT0O PiBHAHHSA € mapa uwuces (2; —1)?
A.x+3y=>5 B.3x +y=5
B.2x +y=5 ''x+y=3
. . . 3x — y= 5,
5. PosB’aKiTh crrocoboM ITiICTAaHOBKY CUCTEMY PiBHAHB
4x + 3y =11.
A.(2; 1) b. (1; 2)
B. (3; 1) I'. (1; 3)
. . 4x -Ty =11,
6. Po3B’axiTh crioco00OM JOoJaBaHHS CUCTEMY PiBHAHD
3x + 7y = —4.
A.(1; 1) B.(-1; 1)
B. (-1; -1) I.(@1;-1)

@ 7. Cepen po3B’sA3KiB piBHAHHA X + 2y = —18 3HAWAITH mapy pis-
HHUX MiK c000I0 UmcCel.
A. (6; 6) B. (-6; —6) B. (0; 0) I'.(9; -9)

8. IIna axoro sHaueHHA m rpadik piBHAHHA mx + 3y = 5 IPOXO-
IUTh uepe3 Touky (—2; 3)?
A. 2 B. -2 B.7 r.-7

9. 3 nyuxkrTiB A i B, Bigcranp Midk akumMu 60 KM, BUPYIININ OITHO-
YacHO IiIoxif i BesocunenucTka. SAKIO BOHN PyXaTUMYThCSA Ha-
3yCTPiu ofHe OJHOMY, TO 3yCTPiHYThCSA uepesd 3 I'oj, a AKIIO0 BOHU
PYXaTUMYThCA B OJHOMY HAIIPAMKY, TO BEJIOCUIIEIMCTKA HAa3MI0-
JKeHe Iimoxoma uepes 5 roj. SHAUIITh NIBUIKICTD IIiIITOXOnA.

A. 3 Kkm/rog B. 4 x™m/rog
B. 4,5 Kkm/rop, I'. 5 km/rox
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E 10. CKinbKM € map HATYpaJbHUX UHCe], JKi € po3B’sa3KaMu PiB-
HAHHA 2x + Yy = 9?
A. Tpu B. YoTupu B. I’ars I'. Besniu

11. I'padik ¢yukuii y = kx + b mpoxoauth uepe3 Touku (1; —4)
i(—2; 13). 3uaiigits k.

A. 7 B. 3 B. -3 T.-5
) 2x -3y =8,
12. JIns AKOro 3HAUYEHHSA @ CHUCTeMa PiBHIHD Mae 0es-
ax -6y =16

JIiu po3B’a3KiB?
A. 4 B. 2 B. 0 I. -4

YV 3ae0anni 13 nompi6bno scmaHosumu 8i0nogidHicmv Mixc iH-
Gopmauiero, no3navenow uyuppamu ma Oyxkeamu. O0na 6i0nosidv
3aiiea.

E 13. YcraHoBiTh BiAmoBigHicTh, MiK rpadikom piBuaAHHS (1-3) Ta
TOUYKaMU HepeTuHy rpadika 3 ocammu koopauHat (A-T).

I'pagix pieHanHA Touxku nepemuny zpagika
3 ocamu KoopouHam
1. 2x — 5y = 10 A. (-4; 0), (0; 3)
2.5x+3y=15 B. (5; 0), (0; 3)
3. 3x + 4y = 12 B. (5; 0), (0; —2)
I. 3; 0), (0; 5)

3ABAAHHS AAS MEPEBIPKM 3HAHb AO § 52-57

@ 1. fIKke 3 piBHAHD € JiHIHHUM PiBHAHHAM 3 ABOMAa 3MiHHUMM:
1) 2x + 3y = 9;
2) 2x + 3y2 = 9?

2. Ywu € po3B’A3KOM piBHAHHA 2X + y = 7 mapa 4uce:

1) (35 —9);
2) (4; —1)?
) x+y=11,
3. Yu e po3B’sA3KOM CHUCTEMU PiBHAHB x-y=3 rmapa 4dmceJ:
1) (6; 5); 2) (75 4)?
@ 4. PosB’s:kiTh rpadiyHUM cIIoCcOO0M CHCTeMY PiBHAHB
y = 3x,
2x +y =-5.
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O
. . . x -3y =9,
5. Po3B’saxiTh c1ocOo60OM IiICTAHOBKY CHUCTEMY PiBHSAHD
2x +y = 3.
) ) 5x + 3y =3,
6. Po3B’saKiTh crtocoO0M mOomaBaHHS CUCTEMY PiBHSIHD
4x — 3y = 24.

20x+3) =Ty -5,

6(x -3)-5(y+1) =-24.

E 8. 3a 8 zomurTis i 3 6mokHOTH 3ammatuau 93 rpu. Ilicia Toro ak
30IIIUT IMoJoposKuas Ha 15 %, a 6aoxkuoT mogerniesias Ha 10 %,
3a omAuH 301UT i ogmH OsOKHOT 3amiaatuau 20,4 rpu. AxumMu
OyJiu mMOYaTKOBi Iinu 3omuTra i 6J10KHOTA?

i 3] 7. Po3B’s:xiTh cucTeMy PiBHAHB {

Jlodamkosei énpasu

2 -3 1
E 9. Ilo6ynyiiTe rpadik piBHAHHSA s A .
4 6 12
10. I'padixk ¢ysKUili y = kx + b nmpoxoauTh uepe3d Touku (3; —4)
i(=12; -9). 3uaiigite ki b.

Tx —ay =9,
21x + 6y =15

11. Ina AKOro 3sHaUeHHA @ CUCTeMa PiBHAHD { mae 6e3-

JIiu po3B’sa3KiB?

BMPABU ANA TOBTOPEHHA TEMU 11
Ho § 52

@ 1. Yu e nmapa uucen (7; 1) po3B’a3KoM piBHAHHA X — Yy = 6? 3Hal-
IiTh IIle YOTUPU PO3B’SI3KHU I[HOTO PiBHIHHSI.

@ 2. 3HangiTsy aBa OyIb-AKNX PO3B’A3KMW PiBHAHHS:
1) 2x + y =4; 2)x—-3y=".

(3] 3. Bupasirs:
1) 3mMiHHY Yy uepes 3MiHHY X 3 PiBHAHHA (X — Yy = 18;
2) 3MiHHY X uyepes3 3MiHHY Yy 3 piBHAHHA 3x + 9y = 0;
3) 3MiHHY Yy uepe3 3MiHHY X 3 piBHAHHA 13x — 2y = 6;
4) 3MiHHY X yepe3 3MiHHY y 3 piBHAHHA 8x + 15y = 24.

4. 3aMiHiITH «3ipoUKM» YUCJIIAMU TaK, 100 KOXKHA 3 mmap (¥; 3); (6; *);
(*; —3); (15; %) Oysia PO3B’A3KOM DiBHAHHA X — 3y = 9.

E 5. JloBeniTh, 1110 PiBHAHHSA 3 JBOMA 3MiHHHUMU He MAa€ PO3B’A3KiB:
1) x2 + y2 = -4 2) x| + y2 + 1 =0;
3) —fx — [yl = 5; 4) 2x* + 8ly| = 2.
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6. 3BmaiigiTe yci mapm Iiamx unces, fAKI € pos3B’A3KaMu PiB-
HAHHA |x| + |y = 2

o § 53
(2] 7. To6ynyiite rpadik piBHAHHA:
Dx-y=1; 2)1,6x +y="1,
3) x — 4y = 5; 4)0,1x + 0,2y = 0,8.

E 8. IloGyayiiTe B omHi#l KOOpAMHATHIN IJIOIUHI rpad)ikm pPiBHAHD
x +y=561iT7x — 4y = 2. 3HalAITH KOOPAUHATHA TOYKU IXHHOTO
nepetuHy. llepekoHaliTecsa, II0 3HalJeHa IIapa € PO3B’A3KOM
KOKHOT'O 3 PiBHAHB.

9. OpauHara [geAKOI TOYKM NIPAMOi, II0 € TrpadikoM piBHAHHA
—-9x + 5y = 27, mopiBHIOE HYJ/II0. 3HAUIITH abcHucy Ili€el TOUKH.

(4] 10. TIobyayiire rpadik piBHAHHS:

D |x| +y = 0;
2) x| + x—y=0.

11. IToGynyiiTe Ty uactuHy rpadika piBHAHHA 2x + y = 6, dKa
MiCTUTBCA B IEPIiii KOOPAMHATHIN YBEPTi.

o § 54
. X—-Y= 0,
@ 12. Yu € po3B’A3KOM CHCTEMU PiBHSIHD mapa 4uceJI:
x+y=38
1) x=5,y=>5; 2)x=4,y=4?
@ 13. Posp’s2kiTh rpagiuHo cucrteMy piBHAHB:
= —4x, 5x + = 3,
1Y 2) Y
2x -y = —6; x+2y =-3.
D 14. PosB’s:kiTh cucTeMy piBHAHDB rpadivHo:
Ox + 3y = 6, 9 7,1x = 14,2,
3x -2y = 2; 2x + Ty = 17.
(4] 15. Tns axoro sHaYeHHSA @ CHCTeMa DiBHAHB:
2x +y =5, i )
1) Mae 0esJriu po3B’sI3KiB;
6x +ay =15
3x -2y =71, )
2) HEe Ma€ pO3B’A3KiB?
x+4y =
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o
o § 55
@ 16. Po3B’s:KiTh cucTeMy piBHSHB CIIOCOOOM ITiZICTaHOBKU:
x=y-"1, 2x+y =1,
1 y 2) y
2x —y = —6; 3x — by = 21;
3x —4y = -19, S5x + Ty = -3,
3) Y 4) Y
x+ Ty =27, 8x—y=-17.

@ 17. He BukoHyOUN MOOYNOBH, 3HAHLITH KOOPAMHATH TOUKH IIepe-
TUHY Ipa@ikiB piBHSAHB:
1) 2x + 3y =0 i 4x — Sy = —22;
2)4x —Ty=34 i 2x + Ty = 4.

18. Po3B’a:KiTh cucTemMy PiBHAHB:

Xiy=5
{3(y—x)—4:—7y, %) PR
5(x +y)+9 =8x; < Y_3
3
2x -1 Lyt 7 _5,
E 19. Po3p’s2KiTh cucTeMy PiBHSHD 3 2
3x—1+2y+1 _ 6x+8y
5 3 15
20. Po3B’sa:kiTh PiBHAHHS 3 IBOMAa 3MiHHUMMU:
Dix—yl+@+2 - 12=0;
2)lx +y— 6+ x2—4xy + 4y2 = 0.
o § 56
@ 21. Po3B’saKiTh cucTeMy PiBHAHB CIIOCOOOM TONaBaHHS:
2x+y =3, 5x +y =6,
3x—y="71; 5x + 9y = 14;
x+9y=-7, 4x - Sy = 2,
3) Y 1) Y
3x —Ty =13; Tx +15y = 51.
@ 22. Po3B’s1KiTh cucTeMy PiBHAHB CIIOCOOOM TONaBaHHS:
Tx + 2y =3, 2 Tx +12y = 53,
4x + 3y = -2; 5x — 18y = -2
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4x + Ty = -5, 5(a—-3b)+6a =1,
6x + 9y = —6; 0,5(a + 6b) —1,5b = 2,5.
. . . . . 2x + Y= 3,
(4] 23. Bacyiire KinbKicTh POBBASKIB cHCTeMM DiBHAHB
4x +ay =6

3aJIeyKHO Bif KoedillieHTa a.

Tlo § 54—56

i 2_] 24. Po3B’s:KiTh cucTeMy PiBHAHB TphoMa ciocobamMu (rpadiuyHuM,
IIiICTAHOBKHY, NOAABAHHSI):

x -2y =5, 2x+y =T,
1) 2)
x+y=-1; -x+3y =0.

i 3 | 25. 3HalAITh PO3B’A30K CUCTEMU PiBHAHD:

2-5x=31-y), 4(x+7)-9(y -13) =139,
{Z(x +y)=0,5x +5,5; {5(36 1)+4@B-y) =
26. Po3B’sa:kiTh cucTeMy PiBHAHB:
2x_dy _,4 2x_y _23
1 3 5 15 { 5 4 40’
sr 2y 13, dr 3y 1
7 5 35 15 5 30
E 27. Po3B’a:xiTh cucTeMy PiBHAHD:
x+2+y_—5=2 2x+1 2y +2 l’
D xi2 y?5 5 {39672 yf4 ”
- == + =4.
2 6 3 2 4
28. PosB’sa:kiTh cucTemMy pPiBHAHB:
) {2x+y:—2, {x 3y =5,
—6x — 3y = 6; 2x -6y ="T.
29. Yu Mae po3B’I30K CHCTeMa PiBHIHD:
4x +3y =1, 3x —4y =10,
1) {7x + 5y =2, 2) 14x + Ty =1,
3x + 2y = 4; 5x + 6y =4?
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S5x +4y = 2,
10x+8y =a

12x — 9y = 15,

O
30. I'padik pysKIii y = kx + [ mepeTuHae Bich X y TOUIli 3 aGCIIUCOIO
4, a Bicb y — y TOUIli 3 OPAUHATOI —H.
1) 3agaiiTe GpyHKIIiI0 (hOopMYyIOIO.
2) 3’acyiiTe, un IPOXOAUTH ii rpadik uepes Toukry (—80; —105).
31. PosB’s:kiTh cucTeMy PiBHSHD:
) 3(x - 2y) + x(7 - 2y) = 2y(1 - x),
4x-y-1)+5(x+y—-1) =32
2 (x+2)° +(y-1)72 =(x+3)% +(y+1)?,
(-2 - (y+2)° = (x+6)” - (x -1
32. Jlyia AKOro 3HAUEHHA a4 CUCTEMAa PiBHAHB {
1) mae 6es3s1iu PO3B’sABKiB;
2) He Ma€e pPo3B’A3KiB?
3) Uu icHye Take 3HAUEHHA A, OJA AKOTO CUCTEMa Ma€ €IUHUN
PO3B’A30K?
33. Ilia axoro 3HaueHHA b cucTeMa PiBHAHB {

4x + by =5
1) mae Gessriu po3B’sI3KiB;
2) Mmae equHUN PO3B’A30K? SHAUIITH IIell PO3B’A30K.

Ilo § 57

(2] 34. 3a 3 rox aBTobycom i 5 rox moisgom Typuer mogonas 450 K.

35.

3HaWmiTh MIBUAKICTE aBTOOyCA i IIBUAKICTE II0i3/ma, AKIIO IMIBU/I-
KicTh moisga Ha 10 xM/rom 6GisbIlia 3a IIBUAKICTH aBTOOyCA.

3a 7 mopiiii mamHINB i 2 casmaru 3ammatuiau 468 rpH. CKiIbKM
KOIIITYyE OAHA IIOPIis MJMHIIIB i CKiJIBKM — OOUH caJiaT, AKIIO IBi
mopIfii MauHNIB Ha 27 I'pH OEIeBIIi 3a TpU cajaTu?

@ 36. Temmoxim 3a 3 rom 3a Teuiero i 2 rom mpotu Teuii mosiae

37.

142 kM. lle#t cammit Teroxim 3a 4 rom mpoTw Tedii mosae Ha
14 kM OinbIre, HidK 3a 3 rop 3a Teuiero. 3HAUAITH BJIACHY IIIBU/I-
KicTh Temyioxoja i MIBUAKICTL Teuii.

MaiicTep i fioro yueHb IOBMHHiI Oyam BuroroButu 114 meraseii.
ITicis Toro AK yuyeHb IIpomIpallioBas 2 Iof, O POOOTH IPUETHABCI
MaicTep, i BOHM pasoM BaKiHumam poboTy 3a 3 rox. Crijabku
JeTaJieii 3a TOOAUHY BUIOTOBJISIB MaycTep 1 CKiJIbBKU YUeHb, AKIIO
MaiicTep 3a 2 roJ BUTOTOBJISIE CTLJIBKKM CaMO JAeTaJjiedl, CKiJIbKU
yueHb 3a 3 roa?
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E 38. JIBa AMMKKM HAIIOBHEHO rpymiaMu. SIKIO 3 APYroro AIukKa

39.

40.

41.

42,

mepekJjiacTu B mepmmii 10 rpyir, To B 000X ANIMKAX TPYII
cTaHe IOPiBHY. SIKIIO 3 IEpHIOrO AIUKA IIePeKJIaCTU y APyTruii
44 rpymri, TO TpyHUl y IepIIOMYy AMINKY 3aJUIIATHBCA B 4 pasu
MeHIIle, HiK v Apyromy. CKiJIbKY T'PYII ¥V KOMKHOMY AMIUKY?

Pisauma wmixk mosmoBumHOIO omHOoro umena i 0,75 gpyroro
JopiBHIOE 8. fAKINO mepime YKMCJIO 3MEHIINTH Ha CBOIO CHOMY
YacTHUHY, a APyre 30LJbIIUTHU HA CBOIO AEB’ATY YACTUHY, TO iXHS
cyma cranoputume 100. 3HaimiTh i ymca.

Cyma TpbOX dYmces, 3 AKX APyre B 5 pasiB OijbIlle 3a mepie,
mopiBHIOE 140. dKmio apyre umenao 30iadpmumT Ha 15 %,
Tpere 3menmuTu Ha 10 %, a mepie uMcIO0 He 3MiHIOBATH, TO
cyMa Iux uuceJ craHosutuMe 139,5. 3maigiTs 11i ymcIa.

Ilepumerp mpsaMOKyTHUKA Ha 154 cm Gijbmiuii 3a OgHY 3 HOTO
cropid i ma 140 cMm OinbpInuii 3a APYTry. SHAUIITH MJOIILY IIPAMO-
KYTHHUKA.

Cyma mupp mesxoro ABOIM(POBOro uMcJja AopiBHIOE 8. AKImMo
oro nmudpu IOMIiHATHA MICIAMM, TO OJEP:KIIMO YHCJIO, III0 Ha 18
OiyibIlle 3a JaHe. S3HAUIITEH Ie YUCJIO.

|-)(-] 43. Y gBox 6imomax micTkicTio 20 s i 15 s BiKe € meBHA KiJIbKicTb
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cucmemu NiHilHUX piBHAAHb 3 0BOMA 3MIHHUMU

TonobHe 6 memi (I

PIBHAHHA 3 ABOMA 3MIHHUMU

JiniiHum piénHanHam 3 060mMa 3MIHHUMU HA3VBAIOTH DiBHAH-
HA BUrIaAny ax + by = ¢, ge x i y — 3amiugi. Yucsaa a, b i ¢ HasuBa-
I0Th Koe@iyienmamu pPiBHAHHA.

Po3é’a3kom piéHAHHA 3 060ma 3MiHHUMU HA3UBAIOTh NIapy
3HAUYEHb 3MIiHHUX, SKa IEePETBOPIOE PiBHAHHA y MPaBUJIbHY UHCJIO-
BY PiBHiCTB.

PiBHAHHA 3 JBOMA 3MiHHMMHM MAalOTh Ti caMi BJACTHBOCTI, IO I
PiBHAHHSA 3 ONHi€I0 3MiHHOIO:

1) AKII0 B PiBHAHHI PO3KPUTHU AYKKH ab00 3BeCTH MOAiOHiI m0-
ITaHKHU, TO OHEPsKNMO PiBHAHHS, PiBHOCHUJIbHE JAaHOMY;

2) AKINO B PiBHAHHI NIEepeHecTH OOJaHOK 3 OJHiel YacTHUHU B
iHIOTY, 3MiHMBIIIM HOT0 3HAK Ha IPOTUJIEKHUI, TO OHEPIKUMO PiB-
HAHHSA, PiBHOCUJILHE TAHOMY;

3) AKII0 OO0MABI YaCTHMHU DPIiBHAHHS HOMHOMKUTU a00 IIOHiJIUTH
Ha onHe II Te caMe BifMiHHe BiJ HYJIS YMCJIO, TO OAEPIKMMO PiB-
HAHHSA, PiBHOCUJILHE TAHOMY.

FPA®IK NIHINHOIO PIBHAHHA 3 ABOMA 3MIHHUMU

I'pagixkom pienanna 3 déoma 3MiHHUMU X 1 Yy Ha3suBawOTHL (i-
Typy, II0 CKJAJAETHCA 3 YCiX TOUOK KOOPAMHATHOI IIJIOITUHU, KO-
OpPOWHATH AKUX € PO3B’SI3KaMU IIbOTO PiBHAHHSI.

I'padikom piBHAHHA ax + by = ¢, y AKOoMy xouya 0 OAUH
3 Koe(imieuTiB a abo b BigMiHHWUI Big HYJId, € IpsaIMa.

IITo6 mobyxyBaTu rpad)ik pPiBHAHHA Y = m, JOCTAaTHHO MO3HAYU-
TH Ha oci y Touky (0; m) Ta mpoBecTu uepes Hel MPAMY ITapaJieJIbHO
oci x.

IITo6 mobyayBaTu rpadik piBHAHHA X = N, JOCTaTHHBO MO3HAUYUTH
Ha oci x Toury (n; 0) Ta mpoBecTu uepe3 Hei HmpAMY IlapaJieabHO
oci y.

CUCTEMA ABOX NIHIKMHUX PIBHAHb 3 ABOMA 3MIHHUMMU

Po3sé’askom cucmemu piéHAaAHb 3 060Ma 3MIiHHUMU HA3UBAIOTh
Imapy 3HaueHb 3MiHHUX, SIKA € PO3B’SI3KOM KOXKHOI'O 3 PiBHAHB CHU-
CTEMU.

Posé’azamu cucmemy piéHAHb O3HAUAE 3HAUTH Bci 11 pO3B’ABKMU
abo moBecTH, IO PO3B’SI3KiB HEMaE.

oy ——
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PO3B’A3YBAHHA CUCTEM ABOX NIHINHUX PIBHAHb
3 0BOMA 3MIHHAMU CNMOCOBOM NIACTAHOBKUA

1) Bupasutu 3 sikoro-uHe0yab PiBHAHHS CUCTEMH ONHY 3MiHHY Ue-
pes Jpyry.

2) Opmepoxanuit OJia 1iel 3MiHHOI BUpas3 IIiACTABUTU B APYTe PiB-
HAHHSA CUCTEMU.

3) Posp’sizaTu oTpuMaHe pPIiBHAHHS 3 OIHI€I0 3MiHHOIO, TOOTO
3HAWTH 3HAUEHHS Iliel 3MiHHOI.

4) 3HaliTH BiANOBimHE i1 3HaAUEHHS APYToi 3MiHHOI.

5) 3anmucaTu BiAIIOBinb.

PO3B’A3YBAHHA CUCTEM OBOX NIHINHUX PIBHAHb
3 1BOMA 3MIHHUMU CNMOCOBOM OOOABAHHA

1) IlomHOKUTH 3a TTOTPeOUM OOMIBI YaCTUHU OTHOTO UM 000X piB-
HAHb CHCTEeMM Ha TaKi umcia, o0 KoedillieHTm mnpm onHin 3i
BMiHHUX CTaJX IIPOTUJICKHUMU UMCIAMH.

2) JlomaTy MOYJIEHHO PiBHAHHSA CUCTEMU.

3) Posp’sizaTu oTpuMaHe PiBHAHHSA 3 OJHiI€I0 3MiHHOIO.

4) IligcraBuTH 3HalieHe 3HAUCHHS 3MiHHOI B OfHE 3 PiBHAHB Ja-
HOI cuCcTeMH Ta 3HAWTU BiAmoBizHe I¥1 3HAUeHHS iHIIOI 3MiHHOI.

5) 3anucaTu BiAIIOBinb.

PO3B’A3YBAHHA 3AO0AY
3A OONMOMOIrowo CUCTEM PIBHAHDb

1) IlosHauuTu AesAKi nBi HeBimoMmi BelMumHM 3MiHHUMU (HAIpU-
KJIazg, X i y).

2) 3a yMOBOIO 3a/1ayui CKJIACTU CUCTEMY PiBHSAHD.

3) PosB’sizaTu omep:kaHy CHUCTEMY.

4) IIpoanaJsrisyBatTu 3HalifleHi 3HaUeHHS 3MiHHUX BiITOBiTHO 10
YMOBHM 3aja4i, IaTy BiAIIOBiAb Ha 3aIMTaHHS 3ajadyi.

5) 3amucaru BigmoBinb.
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3ABAAHHS AAS MEPEBIPKM 3HAHb 3A KYPC
MATEMATUKM 7 KAACY

ij_] 1. HakpeciiTs poBinbHHMII Bigpidok MN Ta KO0JIO i3 IIeHTPOM

2.

3.

y Toulnli M, paxiyc sxoro gopisuioe MN.

Buxonaiire mii:

1) p*p3; 2) 19 : t5.
Yu nmpoxoauTh rpadik piBHAHHA X — Y = 5 Uepe3 TOUKY:
1) M(6; 2); 2) N4; -1)?

(2] 4. Copocrits Bupas:

6.

1) (x — 3)(x + 3) — x(x — 5);

2) (a + 2)2 + (a — T)(a + 3).

PosxaaziTh Ha MHOMKHUKN:

1) 14p3 — 21p2m;

2) 3a2 — 12b2.

IlepuMeTp piBHOOEIpEeHOr0 TPUKYTHUKA HOopiBHIOE 24 cM, a 0iu-
Ha cTopoHa — 9 cM. 3HAWIITH OCHOBY TPUKYTHUKA.

@ 7. OnguH 3 KyTiB TPUKYTHUKA HOpiBHIOE 68°, a mpyruii — Ha 14°

8.

OinbIIMi 3a TpeTiii. 3HAWAITEL HEeBiZOMi KyTH TPUKYTHUKA.

3x + 2y =5,

PosB’skiTh cucTemMy piBHAHDB
—4x + 3y =16.

E 9. 3 nyuKTy A m0 nmyHKTy B Bupymus mimoxin. Yepes 1 rox

HasycTpiu fiomy 3 nyHKTY B BuixaJja Bejocuieauctka. Bigcranb
Mik myakTamMmu A i B mopiBHIOE 58 KM, a HMIBUAKiICTL BeJIOCHUIIE-
auctku Ha 10 KM/rox OisnbIlla 3a MIBUAKICTDL ITinmoxoma. SHaM-
JiTh IIBUAKICTH BEJIOCUIIEOUCTKY i IMBUIKICTh HiITOXOoHa, SKIIO
BOHU 3yCTpijucs uepes3 4 roj micjsd BUXOAY IIIIIOXOJA.
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NMiHiARHI piBHAHHS
3HangiTe yci migi 3HaveHHS @, OJA SAKUX KOPiHb PiBHAHHA
(a + 2)x = 8 € HaTypaJIbHUM YHCJIOM.

Ilepma mudpa gyoTupum@pPOBOro umcaa AopiBHIOE 7. KMo
1[I0 MU(Py ImepecTaBUTH Ha OCTAHHE Miclle, TO OJEPKUMO UMC-
JO, MeHIIIe Big mouaTKoBoro Ha 1746. 3HalgiTh, IOYATKOBE
YHCJIO0.

He posB’asyroun piBHgauHa 5(2024x + 2025) = 13, moBeniTs, 1110
MOTr0 KOPiHb HE € IIJIUM YHCJIOM.

PosB’st:kiTh piBHAHHS:

1) |x| + |x — 2| = 0; 2) |x — 8|+ |6 — 2x| = 0.

CkinbKU pPO3B’A3KiB, 3aJIeKHO Big umciaa a (KaKyTb: napamem-
pa a), Mae PiBHAHHA:

1) ax = 2; 2) ax = 0?

I8 KOXKHOTO 3HAUEHHSA IapaMeTpa a Po3B’sKiThb PiBHAHHSA Bij-
HOCHO 3MiHHOI X:

1) 2x — a = 15;

2) Tx —a=2x +4a — 9;
3)(a—3)x="T;

4) ax = a;

5)ax +1=x+ a;

6) a(x — 2) = x(a + 3).

Poszg’azannsa. 4) koo a = 0, To maemo piBHAHHA Ox = 0, Toxi
x — Oymb-sike umcygo. Akmio a # 0, To, momiMBINIY JIiBY i ITpaBy
YaCTUHU PiBHAHHA Ha 4, ofep:KuMo x = 1.

Bionosiov: axio a = 0, To x — Oyab-ake umncio; axmio a # 0, To
x=1.

Iiss AKOro 3HAUEHHS IIapaMeTpa a4 € PiBHOCUJIBHUMU PiBHAH-
Hs:

1) 7x+a=5x—-a) i "(x+ a)=4(10 — a);

2)(a+ Nx =18 i |x|=-1?

IToisg mpoiXka:Kae IMOB3 HEPYXOMY IMACa’KUPKY 3a 7 C, a B3JOBIK
IIaTopMu 3aBHOBKKU 378 M — 3a 25 c¢. 3HAUAITHL IMIBUIKICTh
i TOBXKUHY II0i3zAa.

IToisg mpoixkmixae mo MoOCTy, AKHUiI 3aBmoB:kKu 171 M, 3a 27 c,
a TOB3 IIiIoXoJa, AKWUH PYXaeThCs 3i IMBUAKicTIO 1 M/c Hasy-

O
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

O

cTpiu moismy, — 3a 9 ¢. 3HAUAITL IMBUAKICTE IIOi3ga Ta MOT0 JO0B-
KUHY.

Yepes mepiry Tpyoy OaceilH 3aIOBHIOETHCS BOJOIO 34 IIOJOBUHY

. 2 .
TOTO Yacy, 3a AKHI apyra Tpyba 3allOBHUTH 3 IbOro Oaceiimy.

Yepes apyry Tpyoy oxpeMo OaceliH 3aIOBHIOETHCS Ha 4 I'on JOB-
Iie, HiXK uepes Iepiry Tpyoy. 3a AKUU UYac 3aIll0OBHIOE OaceiH
KO)KHa Tpyba oKpeMo?

3HaUIiTE KYTU PiBHOOEAPEHOI0 TPUKYTHUKA, AKIIO OOUH 3 HUX
craHoBuTh 25 % Bim mpyroro.

g peMoHTY nBOX KiMHaAT mpuabanm mnajsepu. Ha pemoHT mep-
1ol KiMHaTH BUKOPUCTAJU HA 2 PyJIOHU Oijbllle, HiK MOJIOBUHA

. 2 . . .
mpUA0AaHOTO, a HA PEeMOHT APYroi KiMHATHM — 3 Big KinbKocTi

PYJIOHIB, IO BUKOPHCTAJM HA PEMOHT mepiriol KiMmHaTu. CKijab-
KU PYJOHIB mInmajiep 0yJjo IpuadaHo, AKIIO IIiCJs PEMOHTY 000X
KiMHAT 3aJUINNBCSA HEeBUKOPUCTAHUM OOUH PYJIOH?

ConaB migi # nmuHKyYy MictTutrh Ha 320 r Ginbmie mimi, HidK ITUH-

Ky. Ilicaa Toro Ak Big cmiaBy BiOKpeMuan v Tiel macu mini Ta

60 % Tiei macu IMUHKY, II0 B HbOMY MiCTHJINCS, Maca CILJIaBY
craJya gopiBHIoOBaTu 100 r. Koo OyJia mouaTkoBa Maca CIJIaBy?

Uini Bupasm
Pismicts (I + B + A + H)* = IBAH ¢ npasuibHOK0O. 3HAWAITH
ypcygo IBAH, akimo pisEuM OyKBaM BiAIIOBimaloTh pisHi mudpm.

Ha ckinbKu BifCOTKIB 30iJbIINTHCA IIJIOIa IPAMOKYTHUKA,
SKIIO Woro MOBKUHY 30igbmuTu Ha 15 %, a mupuHy — Ha
20 %?
10" +1 10'% +1

16 T ?
107 +1 10" +1
Hosenits, mo umcao 2017 - 2019 + 1 € KBagpaToM AesKOTO Ha-
TypajgbHoro umuciaa. Ixkoro came?

Mo Ginmbimre:

IToBeniTh, 10 3HAUYeHHA BUpasy 8nd — 8n masa O0yab-AKOro HATY-
paJbHOTO 3HAUEeHHS n > 1 KpaTHe uucay 24.

ITogpatiTe Bupas 2m2 + 2n2 y BUrIaai cymMu JBOX KBaApAaTiB.

SAKuit MHOTOUJIEH IOTPiOHO 3amucaTH 3aMiCTh «3ipOUKM», IIOO
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oJlep:KaTH TOTOYKHICTb:

1) (x+1)  %x=x2—-4x — b5;

D (x2—x+1):%=x3+ 2x2 - 2x + 3?
21. PoskaamiTh Ha MHOXKHUKH:

1) a?b? — 2ab? + b% + a* — 242 + 1;

2) 1 — 3t + 3t2 — t3;

3) x6 — 3x* + 6x2 — 4;

4) 2(m + 3n) + (m — n)(m + n) — 8;

5) a3 + a? — b3 — b?;

6) 8x3 + 4x2 — 2.
22. Yu MoKe cyMa KBaJIpaTiB II’ATU IMOCIiJOBHUX HATYyPaJIbHUX UU-

cesJ OyTH KBaJpaToM HaTypaJIbLHOrO uucja?

23. CmpocriTs Bupas
(2 + 1)(22 + 1)(2* + 1)(28 + 1)(216 + 1)(232 + 1)(254 + 1).

24. Yucnao b € cepenHim apudpmeruuynum uucea a i c. IloBemiTs, 110

a? + ac + c? e cepegnim apupmermunum uucen a? + ab + b2

i b2+ be + 2.
25. 3adaua Jlazpanxca. JloBegiTh TOTOXKHICTD

(x2 + y2 + 22)(m? + n? + p?) — (xm + yn + zp)? =
= (xn — ym)? + (xp — zm)2 + (yp — zn)2

26. Hosenits, 1o umcio abcabc € kpaTHuUM uucaam 7, 11 i 13.

27. IlosexniTh, IO 3HA4YeHHA BuUpasy 555777 + TTT555 ¢ KpaTHEUM
yucay 37.

28. Axe Tpumu@poBe UMCIO € i KBaaApaTOM ABOIU(MPOBOIrO 4YHCIA,
i KyooMm omHOIIM(PPOBOTO Umcaa?

29. JloBexiTs, 1m0 3HaueHHA Bupasy 1916 + 7346 — 5933 pinurncsa
Ha 10.

30. loBexniTs, mo 3HaueHHA BuUpasy 3"t2 — 2772 4 3n — 27 qjg
OyAb-IKOr0 HATYpPaJbHOTO 3HAUEHHA n € KpaTHuM uucay 10.

31. Ilogaiire Bupas 2x(x2 + 3y?) y Burasani cymu Ky6iB ABOX MHOTO-
YJIeHiB.

32. JloBemiTh TOTOKHICTD:
D(x—-2)(x—Dx(x+1)+1=(x2-x-1)%
2) x(x + 1)(x + 2)(x + 3) + 1 = (x2 + 3x + 1)2.

33. BukopucToByOUMn pe3yJbTaT MONEpPeaHbOl 3amaui, JOBemiThb, IO
yucao 2017 - 2018 - 2019 - 2020 + 1 € KBagpaTOM JesIKOro Ha-
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

TypaJbHOTO UucJa Y. SHAUAITH V.

HoBeniTh, 110 pi3HUIA KyOiB ABOX MOCJiZOBHUX HATYpPaJIbHUX
HapHHUX YuceJ Ipu AijeHHiI Ha 48 mae B ocTaui 8.

PosxaaziTh Ha MHOKHUKN:

1) ys+y+1; 2) m* + m? + 1;

3) x* + 5x2 + 9; 4) n* + 4;

5) x* + 2a2x2 — 4a2b? — 4b*; 6) m3 - 2m — 1;

)y m3 — bm — 2; 8) x* — 2x3y — 6x2y2 — 4xy3 — YL
IlopisuatiTe 515 i 323,

DOyHKU,T
Ilo6oynmytiTe rpadik PyHKIII:
1)y =2l + x; 2) y = |x| - 3x;
3)y =2x| + 2x — 1; 4) y = 2x — |3x| + 3.
Touka A(a; b), ne a # 0, b # 0, HanexxkuTh rpadiry GyHKIiI
y = x2. Un HaIeKuTh oMy rpadiky TouKa:
1) B(—a; b); 2) C(a; —b); 3) D(—a; —b)?
Touka M(m; n), ne m # 0, n # 0, HaneXKUTh rpadiky GyHKILi
y = x3. Un HaIeKuTh oMy rpadiky TouKa:
1) N(=m; n); 2) K(m; —n); 3) P(—-m; —n)?
3HaiiiTe TOUKM HmepeTHHY rpadikis ¢yakmi y = —4|x| + 3 Ta
_ 2x+1, armo x < 0,
y= {—Sx +1, axmo x > 0.

CucteMu niHiMHMX PiBHSAHDb

Bacuin moske mpunbaTtu 6e3 peinTu 7 porajaukis i 3 BepryTu abo
3 poranuku i 4 BepTyTu. KU BiICOTOK CTAaHOBMUTL IIiHa pora-
JIMKa Bif IiHU BepTyTU?

Yu mae po3B’sA3KM PiBHAHHA 3 IBOMAa 3MiHHUMU:

1) 2% + yt=-1; 2) lyl + x* = 0;

3) x2 — |y| = 5; 4) 5x2 + y8 + |x| = 0?

Y piBHanHI ax + by = 43 KoedinmienTn a i b — wingi uncna. Yum
MOJKe PO3B’A3KOM I[LOT0 PiBHAHHA OyTu mapa uuceia (5; 10)?
CKinbKU PO3B’A3KiB Mae PiBHAHHS:

1) (x + 1)2 + y2 = 0; 2) x2+y?2 + (y — 2)2=0;
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45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.
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3) |x| + (y + 1)2 = 0; 4) x((x — 3> + (y + 4)?) = 0?
Cepriii mpugbaB KijgbKa 30IINTIB IO 2 I'PH i KiJTbKa PYYOK IIO

2 rpu 50 Kom., 3anjatuBmIu 3a BCI0 MOKYNKY 30 rpH. CKimbKu
gomuTiB mpunoas Ceprii?

IToGynyiiTe rpadik piBHAHHS:

1) (x + 1)(x — 2y) = 0; 2) x2 — xy = 0;
3) (x2 — 4)(y2 + 4) = 0; 4) (lx| + D)(fyl — 3) = 0;
5) x| + x = y; 6) x = ylx|.

IloBeniTh, 1110 piBHAHHA X2 — y2 = 26 He Mae PO3B’A3KiB y Iiaux
yucaax (To0TO po3B’A3KaMM HEe MOKYTL OyTH Iiji umca).

Un nepernHac rpadik piBHAHHA y + x2 = 4 Bick x; Bick y? fArmo
TaK, TO BKaKiTh KOOPAWHATH TOYOK IIEPETUHY.

3HaWgiTL yci mapm HaATypaJbHMUX UYHCEJ, IO 3aJ0BOJbHAIOTH
piBHaHHA 11x + 8y = 104.

He Bukonyoun mo0yzoBu, 3HAHLITE KOOPAMHATH TOUKHU IIePEeTH-
Hy rpadika piBaaHHA (x — 3)(y + 5) = 0:

1) 3 Biccio x; 2) 3 Biccmo y.

YueHp sarazaB OBa ABOIM(PPOBUX UHNCIA, KOKHE 3 AKHUX IIO-
ynHaeThcAd nu@pPoio 6, mpuyoMy iHHII IU@PU KOMKHOTO i3 UmM-
ces BigmiHHI Bix umcsia 6. Ko mepecraBuTH MicmAMuU 1udpu
B KOJKHOMY i3 3arafjaHuxX dYuceJl, TO 3HAUEHHS IXHLOTO JOOYTKY
He 3MiHNTBHCA. AKi umcia 3aragaB yueHb?

OJech HapoguBca y XX crouirti. ¥ 2009 pori fiomy 0yJ0 CTiIb-
KUt POKIiB, AKOIO € cyMa Hu(dpP HOoro poKy HapPOIKeHHA. Y AKOMY
poiri Hapoguscsa OJiechb?

3a AKoro 3HaueHHA a npami 3x + 4y = 5 i 2x + 8y = a nepetu-
HAIOThCA B TOUIli, IO JIEKUTH Ha OcCi y?

IHobepiTh, IKIITO IIe MOXKJIMBO, TaKe 3HAUEHHS M, OJA SIKOTO CH-
cTeMa PiBHAHL Ma€ €OUHUI PO3B’SI30K; HE Mae€ PO3B’A3KiB; Mae
0e3Jiu po3B’A3KiB:

2x—y =", 3x + 2y =6, mx -2y =1,

mx —y =5; 1,5x +y = m; 4x - 8y = 4.
4x - 3y =10,
Iass SKOoro 3HAYEHHS @ CHUCTeMa pPiBHAHB 12X + 5y = -8, mae
alx+y)="7

po3B’A30K?
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56. Po3B’sKiTh cucTeMy PiBHSAHD:

x—-y=2, x+y="1,
)iy—z2=3, 2)Jy+z=95,
Z2+x =05; z2+x=—-4.

57. ¥V pe3yabTaTi MHOKeHHS MHorouseHa 4x3 — 2x2 + 8x — 8 Ha MHO-
rouneH ax? + bx + 1 ogep:Kaju MHOTOUJIeH, AKWUI He MIiCTUTH
ani x4, agi x3. 3HaNAITL KoedimieHTH a i b Ta MHOTOUJIEH, AKUI
oIep:Kajan B JOOYTKY.

58. Po3B’sa:KiTh cucTeMy pPiBHAHB:

1) (x —1)(y — 4x) =0, 2) (x-y)x+1) =0,
x+y=3; (y-2)(x+y-6)=0;
x® —y? =0, . x? +2xy+y>-1=0,
) 3x —y =4 3x —y =3.
Poszs’azannsa. 4) Ilepiie piBHAHHSA CHUCTEMH IIePEIIUINEMO TaK:
x2 + 2xy + y2 =1, 106710 (¥ + y)®2 = 1. 3BigKU x + y = 1 abo
x + y =—1. Orike, pO3B’A3yBaHHSA IIOYATKOBOI CUCTEMHU PiBHAHD
3BEJIOCS 0 PO3B’sA3yBAaHHSA ABOX CHUCTEM:
x+y=1, x+y=-1,
Ta
3x-y=3 3x -y =3.
3Biggm x =1, y =0 ta x = 0,5, y = —1,5.
Bionosiov: (1; 0); (0,5; —1,5).
59. Po3B’s)KiTh piBHAHHSA 3 JBOMA 3MiHHUMMN:
1) (x — 2)* + (8x — y)* = 0;
2) (2x —y)2+ x2+ 8x + 16 = 0;
3) (Tx +y— 32+ x%2 + 2xy + y2 = 0;
4) |x —y + 5| + x2 — 4xy + 4y2 = 0;
5) x2+ y2 —4x + 2y + 5=0;
6) x2 — 2xy + 2y2 + 6y + 9 = 0.

60. Yucio b Ha 10 % O6inbire 3a yucyao a i Ha 30 % Oinbime 3a 4uc-
Jo ¢. 3HAuAiTH uuciaa a, b i ¢, axmo a Ha 8 OinbIile 3a c.

61. Yepes 4 poxu BigHOIIEeHHS BiKy OpaTa OO0 BiKy cecTpu OOpiB-
HIoBaTuMe 7 : 5. CKiJIbKM POKiB HHHI KOXKXHOMY 3 HUX, AKIIO
2 poxu Tomy Opatr OyB yaBiui crapiiuii 3a cecTpy?

62. 3araganu gesake aBorudoBe umcyao. JAKIIO I[e YMCI0 MOMIIUTH
Ha CyMy Iioro mu@dp, TO OIep:KMMO HEIOBHY YacTKy, IO I0-
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O
piBHiIOE 4, Ta 6 B ocraui. AKIMO K Big ILOrO YMCJIA BigHATH
IOTPOEHY cyMy #oro nmudp, To ogep:kuMo 16. Axe umcyao 3ara-
maau?

KinpKicTh JecATKiB AeAKOro TPUIIM(MPOBOro Umcja BABiui OibIa
3a KimbkicTh ommuuIilb. Cyma mu@p mboro uwmcjia AopiBHioe 13.
Aximo noMmimATH MicuAMU IIEAPU COTEHb i OMMHUILL, TO ONEPIKIU-
MO YMCJO, AKe Ha 495 meHIe Big gaHoro. 3HANAITHL HaHe YUCJIO.

Aximo mepie 3 ABOX maHux uucesa 30iasmury Ha 10 %, a gpy-
re — Ha 15 %, To ixHaA cyma 360iabmuThesa Ha 13 % . Akmgo mep-
IIIe 3 JAaHUX YuceJ 3MeHIIuUTH Ha 5 %, a apyre — wa 10 %, To
cyMa 4muceJ 3MeHIIUTheA Ha 48. 3HalgiTh maHi umca.

151 mpoBeieHHA PEMOHTY IPUAOAJU HicoK i mement. Ilepiroro
. . .1
IHS BUKOPHCTAJIN = Bi Macu mpuA0aHOTO IicKy i 1 Big Macu

mpua0aHOTO IEeMEeHTy, IMo pasoMm craHoBmyo 205 Kr. Ipyroro
IHA BUKOPUCTAJM UYBEPTH Tiel Macu MiCcKy, AKa 3aJuIluaacHd,
o Ha 37 Kr OijbIle 3a Macy II’ATOI YaCTUHU IIEeMEHTY, AKa 3a-
auinujgaca miciaa mepimoro gHs. CKIIbKM IIicKy i CKiJabKu IIe-
MEeHTY OyJI0 IpuaAOaHO IJIs PEMOHTY?

OnHa cTOpoHA TPUKYTHUKA BTpHWUi Oinbmra 3a apyry. Ilepumetp
TPUKYTHUKA Ha 22 cM Oinbpmiuii 3a iXHIO miBcymy i Ha 27 cMm
OinmpIuit 3a IXHIO MiBPidHUITI0. SHAUIITH CTOPOHU TPUKYTHUKA.

AKIo TOBKUHY IPAMOKYTHHKA 30iJBIIUTH HA 3 CM, a IITUPUHY —
Ha 2 cM, TO Horo mioma 30iabmuTbesa Ha 37 cM2. SIKIIO KO-
HY CTOPOHY NIPAMOKYTHHKAa 3MEHIINTH Ha 1 c¢M, TO #oro mJjolra
3MeHIIUTHCA Ha 12 cm2. 3HaligiTh NepuMeTp IPAMOKYTHUKA.

3JIMBOK CKJAJAa€ThCS 3 ABOX METAJIiB, Macu SKHX BiJHOCATHCS
aK 3 : 4. Immmmit 3IMBOK MicTHUTBH Ti camMi Meraau, aje y Bif-
gomienHi 1 : 2. Ilo ckimbKHM KigorpamMiB BiJ KOKHOTO 3JIMBKA
moTPiObHO B3ATH, MO0 Ofep:KaTu 3JUBOK Macoio 10 Kr, y akomy
MacCH THUX CaAMUX MeTaJiB BigHOoCAThHCA AK 2 : 3?

Hopora Bim cejla o MicTa CIOYaTKy IIPOJIATAE TOPU3OHTAJBHO,
a moTriMm yropy. TypucT mpoixaB Ha BeJOCHIIEAI TOPU30HTAJIBHY
ii vactuny 3i mBuakicrio 10 KM/rom, a Bropy HIINOB ITiIMKW 3i
IMBHUAKicTIO 3 KM/Toxa i mpubyB o micta ueped 1 rox 40 xB mic-
JIsT BUI3AY i3 cesia. ¥ 3BOPOTHOMY HANPAMKY ILJISAX YVHU3 TYPUCT
mpoixaB 3i mMBUAKicTIO 15 KM/TroA, a TOPUBOHTAJNBHY iISHKY —
3i mBuakictio 12 KM/rox i mpubyB 1m0 cesia uepesd 58 XB micis
BUi3Oy 3 Micra. 3HAUIITL BifCTaHL MiXK MicTOM i ceJoM.
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70.

71.

72.

73.

74.

75.

B onunomy pesepByapi — 490 o1 Bogu, a B inmtomy — 560 J. k1o
MmepHInii pesepByap YIIepTh AOJUTH BOAOI 3 APYIOoro, TO APY-
I'Mi cTaHe 3aIllOBHEHWII HAMOOJIOBUHY. SIKIIO ApPyruii pesepByap
YIIEPTh HOJUTH 3 MEePIIoro, TO HepIinuil Oyae 3aIOBHEHUM TiJb-
K1 Ha TpeTuHY. BuaHauTe MiCTKicThL KOJKHOTO 3 pesepByapisB.

ABTOOyC i MapIIpyTHe Takci, SIKi 3a PO3KJIAAOM BUPYIIAIOTh Ha-
3ycTpiu oamH OomHOMY O 8 rom 3 myHKTiB A i B, 3asBuyaii 3y-
cTpiuaroThbed 0 8 rom 12 xB. AJjie OgHOrO pasy MapIIPYTHE TakK-
ci Bupymmio B peiic o 8 rog 8 xXB i 3ycTpiiocs 3 aBTOOycOM
o 8 rox 17 xB. 3HaWAiTL HIBUAKiCTHL aBTOOyCca i INIBHAKICTH
MapIIPYTHOTO TaKci, AKINO BigcTanb MisK A i B mopiBHIoE 24 KM.

3 nyuxty M po nyHKTy N o 7 rog i o 7 rox 30 xB BuUixaau
IBa aBTOOyCHU 3 OfnHi€ i Tieto camoro mBuaAKicTio. O 7 rog 10 xB
3 myHKTY N nmo myHKTy M Buixaja BeJiocullenucTKa. BoHa 3y-
cTpina mepmuii aBTobyc o 7 rox 40 xB, a apyruii — o 8 rox 01 xB.
SHaUIIiThL MIBUAKOCTI BEeJOCHUIIEAVCTKMN Ta KOXXHOIO 3 aBTOOYCiB,
AKINO Bigcranb Mixk myHKTamu M i N mopiBHIOE 37 KM.

3 micra B ceJo, BigcTaHb MiK AKUMU 24 KM, BUPYIIIUB TYPHUCT.
Yepes 1 roxg 20 xB yciig 3a HMUM BHUiXaB BEJIOCUIEOHUCT, AKUK
yepes MIiB rogMHU HasfgorHaB Typucra. Ilicis mpuOyTTss B ceso
BeJIOCUTIEANCT, He 3YyNUHAKUYNUCH, IOBEPHYB Has3ad i 3yCTpPiB-
csd 3 TYPHCTOM dYepe3 MiBTOPH TOAMHU IIicJs IIepIIol 3ycTpiui.
SHaUIIThL IMBUAKICTh TYpPHUCTa i HMIBUIKICTHL BeJOCHUIIENICTA.

3 micta A B micto B 0 9 roxg Buixasiu gBa aBToOycu. ¥ TOU caMuii
yac 3 micra B y micro A Buixajsa Beaocunenuctka. OguH aBTO-
O0yc TpanuBca Ha ii maaxy o 10 rox 20 xB, a immuit — 06 11 rox.
SHaANIITL IMIBUAKOCTI BeJOCUIIEAUCTKH Ta KOXKHOIO 3 aBTOOYCiB,

. 7. .
SAKIIO IIBUAKICTh OJHOI'0 aBTOOyCa CTAHOBUTH 13 Big mBUAKOCTI

immmoro, a Bigcraup Midk micramm — 120 Km.

ITo rony, moB:xkuHa axoro 500 M, pyxarThca aBi Touku. Bouu
3ycTpiuaioThbcsa uyeped KokHI 10 c, AKINO pyXamwThCAd Yy IIPOTHU-
JeKHUX HaIpIMKax, i uepes3 KoxkHi 50 c, K0 — B OJHOMY.
SHAUIITL IMBUIKICTh KOMKHOI 3 TOUOK.
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€ 3AAAYI TIABUWEHOT CKAAAHOCTI 3 TEOMETPII

EnemenTapHi reomerpuuHi ¢irypu
Ta IXHi BJaCTUBOCTI

1. Jlawo Bimpisok AB. Ilosmaute Bci Taki Touku K ma Bigpisky AB,
IS TKUX BUKOHYETHCS CIiBBiTHOIIEHHS:
1) BK = 3AK; 2) BK > 3AK.

2. ZAOB = 120°. Ilobynyiire nmpomiab OK, AKWN TPOXOAUTH MiiK
CTOPOHAMH JAaHOT0O KyTa Tak, 1o 3£ AOK — 2/ KOB = 10°.

3. CKinbKM piBHMX IPAMUX MOKHA IPOBECTU Uepe3 UOTUPU TOUKU
TaK, 1100 KOKHA IIpsAMa IPOXOAWJja IMOHAWMEHIIIe uepes OBl i3
damaHux Touok? PoarisubTe Bci MOKJIMBI Bumagku. 1o KOKHOTO
3p00iTHL MaJIIOHOK.

4. CKiJgbKU PiSHHX TOUOK IIEPETUHY MOMKYTHL MAaTH UYOTHPHU IPAMIi,
KOJKHI OBI 3 AKHX IIepeTHHAIOTLCA? Po3rIsTHbTE BCi MOMKJIMBI
Bunaaku. J[o KOXKHOT0O BUKOHAMTe MaJIOHOK.

5. Touxkum A, B i C HanexaTh OpAMiil a, mpu- Al g,
yomy Touka B jyexuth mixk Toukamu A i C. D
Bigomo, mio AC < 1,9AB. IlopiBuaiiTe m0B-
sKuuu Bigpiskis BC i AB. C
6. Ha mamaonry 1: £ AOC = / BOD. OL i OP —
oicekTpucu kKyTtiB AOD i COB. IlopiBHsaiiTe
KyTH: B
1) AOL i COP; 2) LOP i AOC. Maur. 1

-

B3aemHe po3MilleHHA MPAMHUX
Ha ILJIONIUHI

7. IaHo II’'saTh IPAMHUX, KOXKHI Bl 3 AKMX ImepeTMHAIOTLCA. Bimomo,
III0 Yepe3 TOUYKY MepeTHuHy OyAb-IKUX OBOX 3 HUX NIPOXOAUTH
MpuHAMHI Ile omHa 3 AaHWX npamMumxX. loBemiTh, 1o Beci IIi
MIPAMi IPOXOIATH Uepe3 OJHY TOUKY.

8. Ywu mokHaA rpaAycHi Mipu ABOX CyMisKHUX KYTiB 3alIHCaTH’:
1) TinbKM HemapHUMHU ITU(MPaMU;
2) TiIbKM mapHUMH ITuppamu?

9. 3HaigiTh CyMisKHI KyTH, AKIIO:

1.1

;

3
2) mosoBUHA oxHOro 3 HuX crtaHoBuTh 40 % Bim iHIIOTO.
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3a0da4i nioBuwieHoi cknaoHocmi 3 zeomempii

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

. Y AKOMY 3 BUIIQJIKiB YTBOPUTHCS OiJIbIIIe IIap BEePTUKAJIBLHUX KYTiB:

OpY IEPEeTHHI TPHOX IPAMMUX B OJHIM TOUII UM Yy TPHOX TOUKAX?
3HAUOITH KyT MiK ABOMA IIPAMUMU, IO IIEPETUHAIOTHCS, STKIIO

1 .. D, .
cyMa 3 OJTHOT'O 3 YTBOPEHUX KYTiB i r igmoro mopiBHIoe 90°.

Yepes BepIlIMHY TYIIOrO KyTa, IrpajycHa Mipa sSKOro JAOPiBHIOE O,
IIPOBEIEHO IIPOMeHi, MepHeHAnKYIAAPHLI 10 cTopiH KyTa. IIpomeni
yTBOpuu roctpuit KyT . HoBemiTs, mo o + = 180°.
Yu e napanenbHuMm npami AB i CD Ha A

B
MaJIoOHKY 27

Yu MOKHA, BUKOPHCTOBYIOUM INAOJIOH KYyTa, 11z
rpagycHa mipa arkoro 27°, moOyayBaTu IIep- 108°
MeHIUKYIAPHI Ipami? .
3HaUaiTh rpagycHY Mipy KOKHOTO 3 KYTiB, 139
YTBOPEHUX IIpW IMEePeTHHi ABOX NPSIMUX, C D
AKIO OOWH 3 HuUX y 2,6 pasa MeHIIUH Bif

CYMM TPBHOX iHIITHUX. Mas. 2

Tpukyrauku. O3HaKM PiBHOCTI TPMKYTHHUKIB

Ilepumerp TpukyTHHUKA Ha 10 cMm GijnbImmii 3a OmHY 3i CTOpPiH, Ha
13 cm — 3a apyry i Ha 9 cMm — 3a Tperio. 3HAUOITH A
IIepUMeTpP TPUKYTHUKA.

Touku M i N — cepemuHm crtopia AB i AC Tpu-
kytauka ABC, AB = AC, MK 1 AB, NL 1 AC
(mau. 3). Hosexits, mo £ NLK = £/ MKL.

IIpsami, mo MicTaTh OiceKTpucH 30BHIITHIX KyTiB
npu BepmuHax B i C tpuxkytHuxa ABC, mepe-
TUHATbea B Touli O. 3Halnite £ BOC, AKIIO
ZA=a.

Ha mamaronky 4: A ABC = A CDA, AB = CD =40 cwm, Maux. 3
BO = DO = 10 cwm. Ilepumerp TpurkyTtHuUKa ABC
mopiBHioe 100 cm. 3HalAiTh IIEPUMETP TPUKYT-
Huka AOC, akio AO oiabmia 3a AC Ha 30 cMm.

S
= 2

sy
aQ

B D

A ABC — piBHOOGexpeHuit 3 ocuoBoo AB. Mexgianu

AA, i BB, npogos:xeHo 3a Touku A, i B; Ha Big-

pisku AK i BL Bigmosigno Tak, mo A K = AA,

i B,L = BB,. losexirs, mo £ ALC = £ BKC.

HoBemiTs, 1110 3 TOUKHU IIEPETUHY OiCEKTPUC KOMKHY A C
31 CTOPiH TPUKYTHUKA BUAHO IIiJ] TYIIUM KYTOM. Maui. 4
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O

22. JIBi cTOopoHM i BHUCOTa, IIT0 IPOBeJEHA [0 TPETHhOI CTOPOHU OIHOTO
TPUKYTHHKA, BiJIIIOBiTHO JOPiBHIOIOTH ABOM CTOPOHAM i BMCOTI,
III0 IIPOBeJleHa N0 TPeThOl CTOPOHU APYTIOro TPUKYTHUKaA. Yu
MOKHA CTBEPMAKYBaTHU, I1I0 TPUKYTHUKM PiBHI MixK co00r0?

23. IIBi cToponm i MeaiaHa, 110 IPOBeAeHAa 0 TPEThOI CTOPOHU OTHOTO
TPUKYTHUKA, JOPiBHIOIOTH BiJIIOBiZHO ABOM CTOpPOHaM i MemiaHi,
IIPOBeNeHi! 10 TPeThOol CTOPOHM APYroro TpukKyTHuKa. IloBemiTh,
110 IIi TPUKYTHUKY PiBHI MisK co0oro.

24. BusHauTe BuJA TPUKYTHHUKA (3a KyTaMu), AKIITO:

1) cyma Oyab-aKUX ABOX Iioro KytiB Oinbira 3a 90°;
2) KOXKHUM 3 KYTiB MEHINIUI BiJf CYMH ABOX iHITIHX.

25. ¥V tpukytHuky ABC Kyt C — npamuii. CtopoHy AB TpUKYTHUKA
ITPOJIOBXKEHO 3a TOYKY A Ha Bigpisok AP = AC i 3a Touky B Ha
Bigpisok BT = BC. 3maigits cymy rpagycHux mip KyTiB CPT
i CTP.

26. Y tpurytHauxry ABC AC = BC, D — TouKa IepeTHHY OiceKTpuc
TPUKYTHUKA, a ToukKa O — IIeHTp KOJla, OIMCAHOI0 HaBKOJIO
TPUKYTHUKA. Binpisok OD mepeTtuHae cTOpoHYy AB TPUKYTHUKA
B Toulli P i JiinuThbCA ITi€I0 TOYKOIO HABIILJI. 3HAKUIITh KYTHU TPU-
KyTHuUKa ABC.

27. Bigpiskum AC i BD neperunatoTbcA. Bigomo, mo AB > AC. Jlose-
nitb, 1o BD > CD.

28. V tpurkytaury ABC AB > AC, AM - wmepmiana. lloBexmiThb, IO
Z CAM > / MAB.

29. VYcepenuHi piBHOCTOPOHHBOrO TPUKYTHUKA ABC y3dTO HOBLIBHY
touky K. oBenits, mo AK < BK + KC.

30. YV npaMOKYTHOMY TPUKYTHHUKY OAUH 3 T'OCTPUX KYTiB yABiui
MEHIIN Bix Apyroro, a cyMa rillOTeHy3W Ta MEHIIIOro KarTera
JIOpPiBHIOE a cM. SHAHLITHL pagiyc KoJia, OIIMCAHOrO HABKOJIO TPH-
KYTHHUKA.

31. ¥V tpukytaury ABC 2 C = 90°, £ B = 40°. Ha ctopouax AB i BC
nosuaueHo Touku K i L Tak, mo £ LAK = 5° / LCK = 10°. 3uaii-
mite £ LKC.

32. YV tpuxkytauxky ABC Bucoru AA, i BB, piBHi i1 AB; = CA,. 3Haii-
mite Z C.
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33.

34.

35.

36.

37.

38.

39.

40.
41.

42.
43.

44.

Koo i kpyr

Bigpiszox BD — Bucora rocTpoKkyTHoro TpukytHuka ABC. Bin Bep-
muHan B ma npawmiii BC Bigkaageno Bifapisku BM i BN, JOBXKUHU
SIKUX JOPiBHIOIOTH AOB:KUHI cTroponum AB. Ha croponi AC Big
Touku D BigkJgameHo Bimpisok DL, mro mopiBuioe DA. IloBenitsh,
mio Touku A, M, N, L ngexxaThb Ha OJHOMY KOJi.

HaBkoso piBHOOEIPEHOrO0 TPHUKYTHMKA 3 KYTOM IIpW BepINHHI
120° i GiYHOIO CTOPOHOIO, IIIO0 MOOPiBHIOE G CM, OIIMCAHO KOJIO.
3HaiaiTh Woro pasuiyc.

AM i AN - poruuni 10 Kojsa (MaJ. 9), M B
AM = m cm. Ilpasma BC 1poTUKaeTbCA K
mo xosa B Toulli K. 3HagiTh mepuMeTp

TpukyTHUKa ABC. C
N

A

IBa KoJla OJZHAKOBOTO pajiyca, IO
JIOTUKAIOTHCA Mi’K €000, BHYTPIIITHBHO
JOTHUKAIOTLCA MO0 TpeThoro Koja. Cmo-
JYYUBIIU IIEHTPH TPHOX KiJI, OTpUMAJU TPUKYTHUK, IEPUMETP
saxoro 20 cMm. 3HaigiThL pagiyc OiJabIIIOro KoJa.

Mau. 5

Hexait r — pagiyc KoJjia, BIIMCAHOI'O Y IPAMOKYTHHUHA TPUKYTHUK
a+b-c

5 .
IIBa Kona MaioTh 30BHIIIHIA HoTUK y Touli P. Touku M, i M, —
TOYKHU JOTHUKY CHiJIBHOI 30BHINTHBOI AOTHMYHOLI M0 Kij. IloBemirsh,
mo £ M,PM, = 90°.
3a IomOMOro IMUPKYJIA i JiHIAKK HoaiiaiTeh KyT 54° Ha Tpu piBHI
YaCTUHU.

3 KaTreTaMu a i b Ta rimorenyasoro c. loBexiTs, 1110 7 =

3HaUM CyMy i PisHUIIO ABOX KYTiB, ImoOyayiiTe ix.

ITo6ynyiite A ABC 3a croponoro BC, mpujeraiuM g0 Hel KyTom B
i cymoro nBox immux cropin CA + AB.

ITooynyiite A ABC 3a nBoma Kytamu A i B Ta mepumerpom P.

Hamo mpamy a i Bigpisok AB, 1o mepeTuHae 1mio npamy. I1o0y-
nyuTe Ha nmpAMiit a Touky C Tak, o0 mpamMa mictusaa 6icekTpucy
TpukyTHUKa ABC.

IToGynyiiTe TOUKY, AKa JEKUTHL HA JaHOMY KOJIi i piBHOBigmaeHa
Big kimmis mamoro Bigpiska. CKinbKu pos3B’sI3KiB Mae 3amaua?
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AOAATK.OBI TEMU

FeoMeTpuuUHe MicLe TOUoK

MNoHaTTa Npo reomeTpuyHe MicLe TOUOK MJIOLLUHU

Y reometpii € 3amaui, IOB’s3aHi 3 reOMETPUUYHUM MiCIleM TOYOK,
sAKe, 3aJIe’KHO Bij yMoBU 3ajaadi, moTpibHOo abo 3HaiTH (modymyBaTn),
a00 BUKOpPUCTATH IJIsI PO3B’SI3YBAaHHSA 3aJadi.

F'eomempuunum micuem mowox ILION[MEM HA3WBAIOTH Qirypy,
IO CKJIANACTHCA 3 YCiX TOYOK NJIOIMHM, AKi MAIOThH IIEBHY BJAC-
THBICTE.

anIKI'Ia,ElM reoMeTpuvyHunX MiCLl,b TOYOK M1OoWUnHU
PosrisHeMo KijlbKa T€eOMETPUYHUX MiCIlb TOUOK IIJIOII[MHM.

1. 'eomempuune micue mouok, pieHosiddasenux 6i0 0aHOI MOUKU
Ha 0aHy 8idcmaHb, — 1€ KOJIO, paJiyc AKOro AOPiBHIOE MaHiN Bimcrami.

2. 'eomempuune micye mouok, gidcmanv 8i0 aKux 00 0aHOL MOUKU
He nepesuuwye 0aHoi 8idcmani, — IIe KPYyT, Pajgiyc SKOro IOPiBHIOE
maHil Bimcrami.

3. 'eomempuyune micye mo4ok, sAki pieHosgiddasieni 6i0 cmopiH
Kyma ma HaJaexambv 1020 éHympiwHiil obaacmi, — 1e OiceKTpuca
IaHOTO KyTa.

llogedenns. 1) Hexaii Touka K piBHOBimzma-

JeHa Bixg cropin AB i AC kyTta A i HaJIeXUTH B
BHYTpimmHi#A ob6gacti kytra (maa. 1). Tob6to K
nepuneaaukyaapu KB i KC, mpoBeneni i3 1iel
TOUKM JIO CTOPiH KyTa, — piBHi Mixk coboro. Toxi
AABK = AACK (3a xareToM 1 TrimoTeHysow), 4
a £ BAK = Z CAK (ak BimmoBimui KyTu). OT:Ke, C

AK — GicexkTpuca KyTa. Mar. 1

2) Hexat Touxka K HalexXuth OiceKTpuci
KyTa. 3a BiactubicTio OicekTpucu Kyta (muB. § 47, Teopema 1):
KB=KC.m

OT:xe, MU OOBeJH, IO T'€OMETPHUUHMM MiCIleM TOYOK, AKi piBHO-
BimmajieHi Big cTOpiH KyTa Ta HajleXkaTh MOro BHYTPIiIIHi#T obJacTi,
€ OicekTpuca ZaHOTO KyTa.

4. T'eomempuuHe micue moyokx, AKi pieHosgiddaneHi 8i0 KiHuis 8i0-
pi3ka, — 1e cepeIUHHUN IMepIeHINKYJIAP O0 JaHOTO Bigpiska.

228 )




JlodamkoBi memu

O

Ilosedenns. 1) Hexait Tourka P piBHOBiAmaseHa BiA KiHIIB Bif-
piska AB, Tto6T0 PA = PB (mMan. 2). Togi A ABP — piBHOOeIpeHU
3 ocuoBoio AB, a Tomy mMenmiama PK 11b0oro TpH-
KyTHuUKa € ioro Bucoroio. OtTixke, AK = KB P
i PK 1 AB. Tomy PK — cepeguHHUII HepIeH-
IUKYJIAp 10 Bimpiska AB.

2) Hexait Touka P HaJle)XUThb CcepeauH-

HOMY IEPIeHIUKYIsApy A0 Binpiska AB. 3a & K B
BJIACTUBICTIO CEPEIUHHOI0 TePIeHANKYJIApa
(ouB. § 48, Teopema 1), PA = PB. m Mau. 2

OT:xe, MU JOBeJM, IO TeOMETPUUYHMM MicCIleM TOYOK, PiBHOBigma-
JeHUX BiJ KiHITIIB Bifpiska, € cepefMHHUN IEePIeHINKYJIAP J0 JaHOI'O
BiZpisKa.

5. 'eomempuyne micuye mouokx, Aki pieHogiddaneni 6i0 0aHoi nps-
Mol Ha 3a0any 6i0cmaHb, — 1e IBi npAMi, mapaJjesbHi gaHill npamii,
KOJXKHa TOUKa AKMX MICTUTBhCS Ha 3aJaHill BigcTaHi Bijg mpsmoi.

Ilogedenns. 1) [loBenemo, 1110 Koyt npAMa b mapaJjeabHa IPAMIHT a,
TO IBi MOBiJIbHI TOYKM NPAMOI b piBHOBiAAAJIeH] BiJl IpPsAMOil a.

Hexait M; i N, — poBinbHi Toukm mpamoi b. IIposexsemo mep-
nenguKynapu MM i N;N po mpamoi a (max. 3). LM MN =
=/ N,NM = 90°. Ockinbku a | b, to £ MM;N, = Z NN,;M, = 90°.
IIposenemo ciuny MN,. Toxi £ N;MN = £ M;N,M (ax BHyTpimIHi pis-
HOCTOPOHHI). Tomy A MM;N; = A N;NM (3a rinmoTenysoi i rocTpum
KyToMm), 3Bigku M;M = NN, to6to Touku M, i N; npamoi b piBHO-
BimgmaseHi Big mpamoi a.

2) osenemo, mo Koau ABi moBinbHI Toukm M; i N; mpamoi b
JIe)KaTh Ha OJHAKOBill BifcTaHi Bif mpsamoi a i mo ogmu OiK Bin Hei,
TO IpsaAMa b — mapaJiesibHa NpaAMiit a (maJ. 4).

M, N M, Ny
b b
1 1
a M N a M N K
Maui. 3 Maui. 4

Hexait MM i N;N — mnepuneHAuUKYJISAPUA [0 IPAMOL a. 32 YMOBOIO
MM = N,N.

Ockinbku £ M;MN = £ N,NK, to MM, | NN,. Tomy £ MM,N =
=/ N;NM, (ax BHyTpimHi pisHOCTOPOHHi KyTm). Orsxe, A MM ;N =
= A N;NM, (3a nepmor o3Hakomw). Tomy £ M;N,N = £ M;MN = 90°.
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Tarxox maemo £ N{NK = 90°. Ane £ M;N;N i Z N;yNK — BHyTpimHi

pisHOCTOpOHHI A npamMux a i b. Tomy a | b. m

OTsxe, reOMeTPUYHUM MiclleM TOYOK, Bif- b, M,
JaJIeHNX Big gaHOol IpsAMOl Ha 3amaHy Bijn- L
cTaub d, € OBi mpsami, mapajgenbHi DaHii, d
KOXXHa TOYKA SAKUX MICTUThCA Ha 3afaHil M
BigcTaHi Big mpsamoi.

Ha mamoury 5 b, || a, b, | a, M\M = d
= My,M = d. Biacraub d TaKoXX Ha3WBaKOTb p, — M,
6I0CMAHHIO M}  NAPANLENbHUMU  NPAMUMU Mo 5

(manpukiaz, Mix b, i a).

MeToa reoMeTpUUYHUX MiCub

CyTpb MeTOy TeOMETPUYHHUX MiCIlh y 3aJaUuax Ha IIOOYIOBY IIOJIATAE
B Takomy. Hexail morpiOHO moOyayBaTu TOUYKY A, IO 3aJ0BOJIbHSIE
IBi ymoBu. Bynyemo reomeTpuruHe Miclie TOUOK, IO 3aJ0BOJIbHAIOTH
ImepIry ymoBy, — (Girypa F;, i reomeTpuuyHe Miclle TOYOK, IO 3aM0-
BOJILHAIOTE JPYTy yMOBY, — Girypa F,. Illykana Touka A HaleXuThb
iF,iF,, a TOMy € TOUKOIO iXHBOI'O IIEPETHUHY.

Posp’saikemo Bajgauy Ha 3aCTOCYBaHHA METOAY Te€OMETPUYHUX
MiCIIb TOUOK.

M Y pmaHuMi KyT BIKMCATHA KOJO 3aJaHOI0 pajiyca.

. Posg’szannsa. Hexait namo Kyt A (maui. 6), B
. Yy AKNil I0TPiOHO BIMCATH KOJO pajiyca r
(To0TO Take KOJIO pajmiyca r, sKe JOTHUKAa- r
Jocsa 6 0 CTOPiH KyTa). A C
CmouaTKy 3HaHZeMO IIeHTP IIbOTO
Kosia — TouKy O. Ila TouKa 3am0BOJIBL-
Hsie nBi ymoBu: 1) HajmeXKuUTh OiceKTpuci B K
KyTa (00 € piBHOBiAma/IeHOIO Bifl CTOpiH » M
KyTa); 2) MicTuThCsa Ha BigcraHi r, Ha- T 9 -
npukJazn Big cropouu AC Kyra. P
3Bijgcu moOymoBa:
1) 6ynyemo GicekTpucy KyTa A — IPOMiHb
AK (mau. 7);
2) OynyeMo mIpAMYy, IIEePHeHIUKYISAPHY 10 Max. 7
npamoi AC, 10 IIPOXOAUTEL Uepesd AeAKY
Touky M, sAKa JIeXKUTh YCepeauHi KyTa;
3) BU3HaAYaeMO Ha IMOOyAoBaHill MpPAMiil TOUKy P, 10 MicTUThCA Ha
BimcraHi r Big mpamoi AC;
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. 4) mpoBogumMo uepe3 Touky P mnpamy PT, nepneHIUKYJIAPHY 10
npamoi PN; tomi mpami PT i AC — mapaJjeibHi, KOXKHaA ToOUKa
npamoi PT micturhbesa Ha BiacTani r Big npsamoi AC;
5) npama PT mneperunae npomiab AK y Touri O. I1a Touka i € 1eH-
TPOM KOJIa, pagiyc AKOro r, BIIMCAHOTO B KyT A;
6) ommcyeMo KoJI0, pajniyc sAKoro r, i3 meuTpom y Touri O, BOHO
JOTUKAEThCS OO CTOPiH KyTa.
llogedenns Toro, 0 mTOOyAOBaHE KOJO € IIYKaHWM, BUILJINBAE
3 OOy IOBH.

@ Lo HasuBaloTb reomeTpuyHum Mmicuem Tovok? O Lo sBnse coboto reomeTpuyHe

0 MicLe TOYOK, piBHOBIAAANEHWX Bif AaHOI TOYKW, BiACTaHb B4 SKMX OO AAHOI TOu-
KM He nepeBuLlye 3agaHOi BiACTaHi; piBHOBigganeHWx Big CTOPIH KyTa; piBHOBIA-
AaneHux BiA KiHUIB Bigpiska; BigaaneHux Big AaHoi nNpsaMoi Ha 3agaHy BigcTaHb?
O Y 4yomy nonsrae cyTb METOAY reOMETPUYHUX MiCLIb TOHOK?

§ Fosb'sximo 3agaui ma buxonaime bnpabu

iz 1. 3HaligiTh reoMeTpHUUHE MicCIlle TOUOK, BifmaJjeHMX Big 3ajgaHol
TOUKU HAa:

1) BizcTaus 2 cwm; 2) BimcTaHb, He OiIBITY 3a 2 CM.

2. 3HaHIITh TeoMeTpHMYHE MicIlle TOYOK, BifJajJeHuMX BiJ 3amamol

TOYKM Ha:
1) BizcTaus a cwm;
2) BigcTraHb, He OiJBIINY 3a @ CM.

3. Haxkpecuite moBinbHUII BiApisok AB i 3HalAiTL reoMeTpUUHEe
Miclle TOUOK, PiBHOBigmaJIeHUWX BijJ KiHITiB IIboro Bigpiska.

4. TlobynyitiTe Biapidok MN 3aBAOBXKKU 4 CM i reoMeTpuUUHE MicIie
TOYOK, PiBHOBiIZaJIEHMX BiJg HOro KiHITiB.

5. IloOynmyiiTe Tynuii KyT i reoMeTpUYHEe MicCIle TOUOK, II[0 HAJIEXKaTh
BHYTPIIIHiIN o0sacTi KyTa, PiBHOBigJaJleHMX BiJ CTOpPiH IIHLOTO
KyTa.

6. IloOynyiiTe rocTpuii KyT i reoMeTpuyHe Miclle TOUYOK, IO HAaJe-
JKaTh BHYTPIMIHIA o0JsacTi KyTa, pPiBHOBiAZajIeHMX BiJ CTOpPiH
IILOTO KyTa.

7. 3HaiIiTH reoMeTPUUHE MiCIle TOUOK, BifJaJIeHUX BiJ HaHOI TOUKM
Ha 3aJaHy BiJCTaHb.

8. IloGyayiiTe mpsamuii KyT i reoMeTpuyHEe MiCIle TOUOK, PiBHOBij-
JaJIeHUX BiJl CTOPiH IIOT'O KyTa, IO HaJeXKaTh MOro BHYTPIMNTHIN
obJacTi.
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9.

O
Yu Oyme mpsama, IO MiICTUTL BUCOTY PiBHOOEIPEHOTO TPUKYT-
HUKAa, IIPOBEJEeHY 0 OCHOBHM, I'€OMETPUUYHMM MiCIIeM TOYOK, PiB-
HOBimgaJeHUX Bim KiHIiB ocHoBu?

i3| 10. ITozHauTe Toukm P i F, Bimcranp MisKk axmMu 4 cM. 3Ha-

11. IToOGynyiiTe reoMeTpuUYHE MiCIle TOUOK, IO MICTATHCS BiJa 3amaHOl
OPsIMOI Ha BiacTaHi, IO JOPiBHIOE 3aJaHOMY BiJpisKy a.

12. ITobOynyiiTe reoMeTpuYHE MiCIle TOYOK, IO MIiCTATHCA Ha BimcTami
4 cM Binx 3amaHOl IPSAMOI.

13. 3HaligiTh reoMeTpHUUHE MicCIle IEHTPiB Kija pajgiyca r, 1o IPOXO-
IATH Uyepe3 TOuRy P.

14. 3HalgiThP reoMeTpPUUHE MicIle IIEHTPiB KiJj, IO HOTHUKAIOTHLCA IO
JaHOI mMpaMOi B 3amaHii Touri M.

15. Jlano ocHoBy AB piBHOOEAPEHOr0 TPUKYTHUKA. SHAUIITHL Teo-
MeTpHUYHE MicIle TOUOK — BEPIINH PiBHOOEAPEHUX TPUKYTHUKIB
3 ocHOBOIO AB.

16. 3HalgiTh reOMeTPHUUYHE MiCIle IIEeHTPiB KiJj, IO IIPOXOAATH Uepes
nBi sagami Touku — P i L.

17. IloGynyiiTe reoMeTpuYHe MicIle TOUOK, PiBHOBiAgaIeHUX Bix ABOX
3aJaHNX TapaJieIbHUX IIPAMUX.

18. IloOynyiiTe KoJio pamiyca r, I1I0 IPOXOAUTH Uepes3 IBi JaHi TOUKH.
CkinbKu po3B’sa3KiB Mae 3agaua?

19. 3HaigiTe reoMeTpHUUYHE Miclle TOYOK, PiBHOBiAZajieHHMX Bifg ycix
BEPIIINH TPUKYTHUKA.

20. 3maiiiTe TeoMeTpPHUYHE Miclle IEeHTPiB KijJ, pagiyc KOMKHOIO
3 AKUX JOPiBHIOE 7, IIIO0 JOTUKAIOTHCA A0 JAaHOI IIPAMOi.

21. Ha cTopoHi TpUKYTHHKaA 3HAWAITH TOUKY, PiBHOBiAgajeHy Bin
IBOX iHITMX MOro CTOPiH.

i4 22. [Tano npsamy a i Toury A. SHAUAITE D
reoMeTpPHUUYHE MicIlle TOYOK, IO BimmaseHi ° °
Bim mpamoi a Ha 3 cM, a Big TouKm A —
Ha 2 cM. CKiJIbKM PO3B’A3KiB MOXKe MaTu
3ajava 3aJIeKHO BiJl PO3MIiINeHHS TOYKU . C.
A i pamoi a? N

23. CkormioiiTe MaaioHOK 8 y somurt. 1Io0y- Maz. 8
oyiTe Taky Touky A, 1mob6 AM = AN
i AC = AD.
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24. TloGynyiiTe KOJIO 3aJaHOTO paliyca, sIKe MOTUKAETHCSI OO IBOX
3aJaHNX KiJI, III0 MalOTh 30BHIIIHIN JOTHK.

25. IleuTp KoJa, pagiyc AKOro JOpiBHIOE 1,5 cM, HAJIEKUTH IPAMIH a.
IlIoGynyiiTe Komo pazmiyca 2 cM, IO JOTHUKAEThCA OO 3aJaHUX
opamol Ta KoJia.

26. /IBa HaceneHux OyHKTH A i B posraiio- oA
BaHi mo pisHi 00KM Bijg piuxku a (Maj. 9).

Y axomy wmicri moTpi6HO MOOYyAYBaTH MiCT
yepes3 piuKy, 106 BiH OyB piBHOBigzga-
JeHUM Big nyHKTIB A i B?

a

27. TloOynyiiTe TPUKYTHHUK 3a [gBOMAa CTO- B
pOHAMHW Ta BHCOTOIO, IO IIPOBEJEHA [0 Mau. 9
ogHiel 3 HuX. CKiJIbKH PpO3B’I3KiB Mae
3amaua?

28. IloOynyiiTe TPUKYTHUK 3a CTOPOHOIO, MPUJIETJIMM A0 Hel KyToOM
i BHUCOTOIO, ITI0 ITPOBEAEHA [0 ITi€l CTOPOHU.

29. 3maiiiTs reoMeTpUUHEe MicCIle TOUOK, IO MIiCTATHCA Ha BiAcTaHi,
AKa He IepeBUIYyE 3 CM BiJ 3aJaHOI IPAMOI.

30. IToGyxayiiTe KoJIO, III0 IPOXOAUTH Uepes HaHy TOUKy M i moTuka-
€ThCA O JaHOI IpAMOI a B 3amaHiil Touri A.

31. Ilo6GynyiiTe TPUKYTHUK 3a HOr0 KyTOM, 0iCEeKTPHCOI0, ITPOBEIECHOI0
i3 mBOro KyTa, i BUCOTOIO, IITO IIPOBEAEHA A0 IIPUJIETJIOL IO I[HOT'O
KyTa CTOPOHM.

32. IlobOynyiiTe TPUKYTHUK 3a PajiycoM OIIMCAHOTO KOJa, CTOPOHOIO

Ta BMCOTOIO, IO IIPOBeJeHa 10 Iliel CTOpPOHM.

i-)(- 33. 3uaiifiTh reoMeTpUUHE MicCIle BEPIIIUH NPAMOKYTHUX TPUKYT-

HUKIiB 31 CHiJILHOIO TimOTEeHY30I0.

©) Bnpabu gna nobmopenns

34.

35.

36.

Ilepumerp piBHOOEAPEHOTO TPUKYTHUKA Ha 18 cm OinbImuii 3a
oro ocHOBY. Y1 MOXKJIMBO 3HANTU JOBXKHUHY O0iuHOI cTOpOHM?

OnuH i3 30BHINIHIX KYTiB IIPAMOKYTHOIO TPUKYTHUKA TOPiBHIOE
120°. 3HaiigiTs, BiZHOIIIEHHA MEHIIION0 KaTeTa JO TillOTeHY3MH.

IIBa Kona i3 merTpamu B Toukax O, i O, nIepeTHHAIOTHCA B TOUKAX

A i B, i Ko:kHe 3 HUX IIPOXOJHUTH Uepes IeHTP iHIIoro. SHauIiTh

/ 0,A0, i Z/ AO,B.
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Kummeba mamemamuka

37. Kimuara y ¢opmi npaAMOKyTHHKa Mae posmipu 3,6 m x 4,9 M.
Y kimHuaTi € gBepi 90 cM 3aBHIMPIIIKH.

1) CkinbKu MeTpiB MJIiHTyCca MOTPiOHO KyOUTH AJd Itiel KiMmHaTHI?
2) CKiTbKM KOINITyBaTHUMe ITd IOKYIIKAa, AKI0 OAWH MOTOHHUM
MeTp IIiHTyca komitye 50 rpu?

@ Likabi 3agaui — nomipkyd ogHaue

38. IIpAMOKYTHY IJINTKY IIOKOJAAY poaJjaMaan Ha 4 IPIMOKYTHUX
mMaTkyu. OIUH 3 HUX MiCTHUTH 6 KBaApaTHUX YaCTUHOK, APYTUN —
15, a Tperiit — 16. CKiIbKM KBaApaTHUX YaCTUHOK y UYETBEPTOMY
IIIMaTKY ITiel IIInTKHI?
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A tile __—p Baromuu BKknapg XiHOK Yy C:I'a-HOBﬂeHHFI
Paniwe... MaTeMaTUukKun y CBITI

FinaTia — rpeubka XiHKka-acTpoHOM, dinocod, Ma-
TemaTuk, WO npautoBana B Anekcanapii. [louka mare-
MaTtuka TeoHa 3 AnekcaHapii, OCTaHHLOrO ynpaBUTEns
AnekcaHapincekoi 6ibniotekn. MNMocnigoBHMUS Heonna-
TOHIBCbKOI LWKonM Amenixa. 3anmanacad 004nCreHHsaM
aCTPOHOMIYHUX Tabnuub, HaNMcana KOMeHTapi 4o Hay-
KOBMX TBOpPIB AMOMMOHISA (LWOAO KOHIYHUX NEpPETUHIB)
i iocbaHTa (3 apncdmeTunkmn), aki He 3bepernucs.

B icTopii Hayku [inaTia 3HaHa 9K BUHaXigHULS.
BoHa cTBOpMna Taki acTpoHOMIYHI nMpunagun: nnacka
acTponsbia — npunag Ans BU3HAYEHHS LWMPOT i JOBrOT
B aCTPOHOMIl, AIKMiA BUKOPUCTOBYBABCH ANA BUSHAYEH-  pyponio (6rmsnxo
HA 3HaxomkeHHs CoHUS, 3ipoK i MNnaHeT, a TakoXx 350-370 — 415)
nnaHicgepy — 306paxeHHs HebGecHoi cdepn Ha nno-

LLMHI, Ha HiM MOXXHa oBumcrtoBaTh Yac 3axody i cxody HebecHux ceiTun. Ta-
Kox [inaTig BuHanLwna apeoMeTp — npurnag ansg BU3Ha4YeHHS ryCTUHWU PIOUHN.

BoHa mana cnasy TanaHoBUTOI BYEHOI Ta BUKNagadku. o linatii B Anek-
caHapilo NpUiXmKanu BYNTUCSA NOAW 3 PisHUX KpaiB cBiTy. OgHMM 3 i y4HiB
oyB CiHecin, ennckon NTtonemaigu.

Mapis 'aetaHa AHbE3I — iTanicbka BYeHa, maTe-
MaTuK i dpinocod.

I npunucyloTe aBTOPCTBO NEPLUOT KHUMM, Y SKilA
00roBoplOETLCA K AudbepeHuianebHe, Tak i iHTerpanb-
He u4ucneHHs. byna noyecHMM uneHoMm dakynbTeTy
B BonoHCcbLKOMY YHiBEPCUTETI.

HansHaudHiwmnm pesyneratom npaui Mapii AHbe3i
oyna Instituzioni analitiche ad uso della gioventu
italiana, ony6nikoBaHa 1748 poky B MinaHi. Khura
«BBakanacb Hankpalm BCTynom Ao Einnepa ceped  Mapis Laerana
HaaBHMX pobiT». MNpautoBana Hag iHTerpauieo marte- Anbesi
MaTWU4HOro aHanidy 3 anrebpoto. Y uiv npadi, 30Kkpema, (1718-1799)
gosena, o byab-sike KybivyHe piBHSIHHA Mae Tpu Kope-

Hi. MepLwmnin ToM Npaub 6yB NPUCBAYEHUI aHaNi3y METOAOM CKIHYEHHUX pi3-
HUUb, @ OPYrMi — HEeCKIHYEeHHO Manum BenuyuHam. MNepeknag P. T. o’ AHTenb-
Mi gpyroro Tomy copaHLy3bKOH 3 A0NOBHEHHAMK Yaprb3a boccyTa (1730-1814)
Oy ony6nikoBaHun y Mapwxi B 1775 poui; nepeknag aHrnivicbkoo Analytical
Institutions, BukoHaHun [xoHom KoncoHom (1680—-1760), JlykaciBcbkum npo-
decopom maTemaTukm B KeMOpUOKCLKOMY YHIBEPCUTETI Ta «NepeBipeHnn»
IbxoHom [enniHcom, Oye ony6GnikoBaHun 1801 poky 3a niaTpumku GapoHa
Masepeca. Pobota ©Oyna npucesdeHa imnepatpuui Mapii Tepesii, ska
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Bioas4Ymna AHbe3i NogapyHKOM — MEPCHEM 3 iaMaHTOM i MPMBaTHUM FINCTOM.
Barato xTo xBanuB ii po6oTty, 3okpema 1 Nana BeHeawnkT XIV, skun Hagicnas
i1 xBanebHoro nNMcTa pa3oM i3 30/10TUM BiHKOM i 30110TOK0 Meaansto.

Codi XKepmeH — dpaHLy3bka BYEHA, MaTeEMaTUK,
dinocod i mexaHik. 3pobuna Baromuin BHECOK y ande-
peHuianbHy reoMeTpito, TEOPID YNCES | MEXAHIKY.

CamocTinHo Buunacs B 6idnioteui 6atbka-toBesnipa
i 3 ANTMHCTBA 3axonnioBanacsa MaTemMaTMyHUMN TBOpa-
MU, OCOONMBO BiAOMOI KHUTOK «lCTOpIA MateMaTukmny
(dbp. Histoire des mathématiquse) XXaH-ETbeHa MoH-
Tykns (cpp. Jean-Etienne Montucla), xo4a 6aTbkn He
AyXXe cxBartoBanu Le 3aHATTS, 9K He BignosigHe ons
KIHKW. ) Codi HKepmen

Byna B nuctyBaHHi 3 [anambepom, JlarpaHxem, (1776-1831)

dyp’e Ta iHWKMMKM MaTeMaTukamun. Y GinbLIOCTi BMNaa-
KiB BOHa Mpu LbOMYy XoBasnacs nig YonoBivyMMm iM’aM, Han4vacTille «MOCbe
Jle bnaH» (peanbHa ocoba, yyeHb Jlarpanxa). 3 JlarpaHxem Ta Jlexan-
OPpOM 1 BAANocs 3ycTpiTMca ocoBMCTO, BOHWU 3aLikKaBUIIMCb TanaHOBUTOMO
y4eHuLelo, CTanu crpsaMoByBaTy N 3a0X04yBaTH Ti HABYaHHS.

1804 poky, nepebyBatouM Mig CUNbHUM BpPaXXEeHHAM Big KHurn layca
«ApudmeTtundHi gocnimkeHHsa» («Disquisitiones Arithmeticae»), BcTtynuna
3 HUM Y NIUCTYBaHHSA Nig 3BMYaiHMM ncesgoHiMoM. O6roBoproBanncsa NUTaH-
HA Teopil yncen. Y 1806 poui, nig Yyac NpyccbKOi KamnaHii, HanoneoHiBCbka
apmia okynysana letTiHreH. Codhi HanMcana CxXBWUIbOBAHOMO NUCTa CBOEMY
3Hariomomy, reHepany >Kosedy-Mapi [lNMepHeTi, Gnaratoun nogdatn, Lwo6
ayca He cniTkana gonda Apximena. leHepan nepenas laycy, WO y HbOrO
€ MOKPOBUTENbKA, | He3abapom cekpeT Codpi 6yB po3kpuTuia. [ayc Gye rmu-
GOKO 3BOPYLLUEHUI LM BYNHKOM:

«Cmak go abCcTpakTHUX Hayk y3arani M noHag yce OO TaEMHMULb Yucen
TpannseTbCa BKpPal Pidko: OgHaK He OMBYETbCS LibOMY; YapiBnvBa npusab-
NMBICTb Li€l HAayKN BIOKPMBAETLCA TiNbKN TUM, XTO Ma€ CMINMBICTb 3aHYpUTK-
cs B Hel. Ane konum ocoba Tiei cTarTi, sika, BignoBigHO 40 HALUMX 3BUYOK i yne-
pemKeHb, Mae Hapa3uTncsa Ha Habarato OinbLUi TPYAHOLL, HiXK YONOBIKM, LWO6
03HANOMUTUCb 3 TUMMU TEPHUCTUMW OOCHIAKEHHAMMU, BCE X Taku AOCArae
yCnixy B MOOONaHHI NepeLlKkon i ocsirae Hambinbll NPUXOBAHI iXHi YaCTUHM,
Toni, 6e3 cymHiBy, s ocoba HafineHa HanLWIAXETHILOoW cMinuBicTio. Cnpas-
Ai, HiLLO He MOoXe OOBECTM MEHi TakuMM YTILUHUM i MEHLU CYMHIBHUM CMOCO-
Oom, Lo NpuHaau Uiei Hayku, sika 36aratuna MOE XUTTS pagoLlamMu, He € Xu-
MEPUCTUMMU, SIK | NPUXUIBHICTb, Skoi Bu ii yaocTtoinm» (30.04.1807).

3a pocnigXeHHs1 B TeOpii NPY>XHOCTi CTOCOBHO KONMMBaHb TOHKUX MnacTu-
Hok («Mémoire sur les vibrations des lames élastiques» 1808 p.) ogepxana
npewmito Napunabkol akagemii Hayk — ue byna neplua npemid, BugaHa Napusb-
KO akadeMieto XiHLii.
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Y 1811 poui Codbi 6epe yyacTb B KOHKypCi, oronoweHomMy [Mapusbkoro
akaZieMieto HayK Ha Temy 3 Teopii NPYXHUX KonmnBaHb (MOXOMKEHHS diryp
Xnagi). Y xypi 6ynu Nexanap, Jlannac i MNyaccoH. MNoTtpibHo 6yno n’aTe po-
KiB OCNiAXXeHb | KOHCYnbTaTMBHA Aonomora JlarpaHxa, nepLu Hixk 'y 1816 poui
BOHa BMbopona «npemito NepLioro knacy» KOHKYpCy.

1816 poky BuBena gudepeHuianbHe piBHAHHA 3rMHY MAacTUHN.

3animanacb Takox Teopieto uncen. [loeena Ttak 3BaHun «[lepwunin Buna-
Ook» Benukoi Teopemu ®epma ana npoctux ymcen Codpi XKepmeH. XKepmeH
JoBena, Wo piBHAHHSA ®epMa He Mae po3B’A3Ky, konu n =p — 1, ge p — npo-
cte yucno euay 8k + 7. Hanpuknag, skwo k = 2, To p — npocTe 41cro, a came
23,in=22.

CTtae nepLuoto XiHKOK, dka OTpuMMana npaBo yyacTi B 3acigaHHsax [la-
pu3bkoi akagemil Hayk. PoboTn 3 Teopii NpyXHOCTI NpoAoBXyBana n Hagani.
Y 1830 p. 3a pekomeHaauieto Mayca [eTTIHFEHCLKUI YHIBEPCUTET NPUCYOXKYE
Cocpi 3BaHHA MOYECHOro JOKTOPA HaykK, ane BOHa BXe He BCTUrMa Noro oTpu-
MaTwn.

Y cBigouTBi NpO CMepTb NPOTK 1 Npi3BULLIA 3HAYMNOCS «renterey» («nep-
COHa, WO Bonogina npuBatHMMM 3acobammy), WO Ha NpakTULi o3Hayano
«He3anexHa XiHka». lNepen cmepTio BOHa Hakmpana yYepHeTKy inocod-
CbKOTO ece, sike He BCTUINa 3akiHunTh. Moro 6yno ony6nikoBaHO NOCMEPTHO
nig 3aronoBKOM «3ararnbHi MipKyBaHHSI NPO Hayku Ta nitepaTypu».
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Tema 7

§ 32
32.35. 1) 1; 2) 0. 32.36. 1) —2; 2) —16. 32.38. al® + blb,
32.40. 1) a® + 6a2 + 12a + 8; 2) 83 — 1202 + 6b — 1. 32.41. 1) x3 -
—6x2+ 12x —8; 2) 8m3 + 12m2 + 6m + 1. 32.42. 1011 p. 32.43. 24;
26; 28. 32.45. 48 rpu. 32.48. ITopada. (n?2 + n)(n + 2) = n(n + 1) x
x (n + 2) — 100yTOK TPhOX IIOCJIiJOBHUX HATYPAJbHUX UHCEJ.

§ 33
1 1 1
33.14.1) 5 2) 25 3) -5 4) 1,75. 33.15. 1) -8; 2) 5 3) ~1,5;

4) 0,2. 33.18. 1) (x — 1)%; 2) (a + 4)2. 33.20. 1) x2 — 4x + 4 =
=(x—-222>20;2) x2+2x —1=—(x — 1)2 < 0. 33.22. ITopada.
x2+4x +5=x2+4x+ 4+ 1= (x + 2)2 + 1. 33.23. IIopada.
x2+6x+11=x2+6x+9+2=(x+3)2+ 2. 33.26. 1) 23; 2) 0.
33.27. 1) m3 — 4m2 — 11m + 30; 2) p!® + 1. 33.28. 87 rp=.

§ 34
34.12. 1) -3; 2) 16. 34.13. 1) —2; 2) 27. 34.23. 1) 2; 2) 1; 3) —%.

34.24. 1) -1,6; 2) —6; 3) g 34.25. 1) 6a + 18; 2) 55x2 + 48xy — T3y?2;

3) b* — 18b2 + 81; 4) 625 — 50a2 + a*. 34.26. 1) 13 — 4c; 2) 56x2 +
+ 20xy — 8y?; 3) a* — 72a2% + 1296; 4) 16 — 8m2 + m*. 34.28. 1) x2 +
+ 2xy + y?2 — 1; 2) a® — b2 — 2bc — c?; 3) m? + 2mn + n? — 4p?;

4) x2 — y2 — 4y — 4. 34.29. 9%. 34.30. 120 m2; 8 rog.

§ 35

35.19. 1) —4; 6; 2) —6; 1; 3) —2,2; 1; 4) —1; 11. 35.20. 1) —8;
4; 2) -1; 2,6; 3) —7; 0; 4) 1; 4. 35.22. 1) (6a® — b)(b — 4ad);
2) 8p(2p — 3m?); 3) (5x + 9y)(9x — 5y); 4) 4c(a + b); 5) (a? + a — ¢*) x
x (a%+ a+ c*); 6) 4b(1 — 5a). 35.23. 1) 3(a2 — 3b)(3a2 —b); 2) 3(m* —¢) x
x (8¢ — m%); 3) 4(4b — a)(3a — b); 4) 4t(x — y). 35.24. 1) 2; 1,5;
2) =3; 3; 3) —%; %; 4) memae kKopeHiB. 35.28. IlIBuakicTs Kopaldisa
OinbIia 3a MBUAKiCTH Begocunenucra. 35.31. ITopada. Bukopucratu
3BaYKEHY KPYNy SAK T'MPKY.
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§ 36

36.15. 1) 5a + 8; 2) 9b — 27; 3) 65; 4) 4b° — 4b3 — 2. 36.16. 1) 4a —
—64;2)35;3)125+b—2b2;4)ab—1.36.17.1)—7; 2) -0,1. 36.18.1) 8;

2) -0,2; 3) 0,5; 4) —2. 36.19. 1) —%; 2) 2. 36.20. 1) 9(a2 + 3a + 3);

2) (x — 2)(x2 — 10x + 28); 3) (2p — 1)(13p2 + 5p + 1); 4) (bx — 1) x
x (18x2 + 2x + 1). 36.21. 1) (2a + 1)(@a® + a + 1); 2) (b — 4) x
x (b2 — 2b + 4); 3) (4b + 1)(31b%2 — 7b + 1); 4) (5a + 2)(13a2 — 4a + 4).
36.23. Tax. 36.26. 50 zomwuriB i 10 3ommwuri. 36.27. 132 rpH.
36.29. 7 rypeii.

§ 37

37.16.1)(a—3)a+3)a?+9);2)(2-c)2+c)4+2); 3)(x—1) x
x (x + 1)(x2 + 1)(x* + 1); 4) (a — b?)(a + b?)(a? + b*). 37.18. 1) 0; —1;
1;2)0; -4;4; 3)0;4)0; -2.37.19.1) 0; —1; 1; 2) 0; —6; 6; 3) 0; 4) O;
1. 37.20. 1) 7(a — 1)(b + 3); 2) 6(m — 2)(n — 5); 3) —a(b + 3)(c + 4);
4) a(a + 1)(a — b). 37.21. 1) 3(15 -b)(2 — a); 2) —3(n + 3)(m + 6);
3) ad(a + 1)(x + 1); 4) ap(p? + 1)(a — 3). 37.22. 1) (a + b — 4) x
x(@a+b+4);;2)(a—-x—-ya+x+y);3)(p+5-—x)p+ 5+ x);
4) (p —x + 10)(p + x — 10). 37.23. 1) (x + y — B)(x + y + 5);
2y (m—-—a+b)(m+a-0b);3)(m—4—-—a)(m—-—4+a);4)(m—-b—4)x
x(m + b+ 4). 37.24. 1) (a — 9)(a + 10); 2) (a + m)(m — a — 1);
3)(x —y)x +y—1);4) (x —y)x + y + 1); 5) (@ — 3b)(1 + a + 3b);
6) (4m + 5n)(4m — 5n — 1). 37.25. 1) (a — b)(a + b —1); 2) (p + b) x
x(p — b — 1); 3) 4x — by)4x + by + 1); 4) (10m — 9n) x
x (10m + 9n — 1). 37.26. 1) (m — 3)(p — 1)%; 2) (1 — a)(1 + a)(1 — 2b)2.
37.28. 1) (a—-b)®d—-1)b+1); 2)(x —a)(x +a)a + 7); 3)(p + q) x
x (- 2)p + 2); 4) (a + 5)a — m)(a + m). 37.29. 1) (m + n) x
x(m2 —mn + n2+ 1); 2) (a — b)(1 — a%2 — ab — b?); 3) (a + 2) x
x (a2 — 3a + 4); 4) (2p — 1)3. 37.30. 1) (m + n)(m — 1)(m + 1);
2) (b —3)a —2)a + 2); 3) (a —b)a® +ab + b2+ 1); 4) (x + 1) x
x(x2 —x —4). 37.31. 1) 5; 1; —-1; 2) 2; -2. 37.32. 1) 1; —1; 2) 1;
3; —3. 37.33. 1) 4(2a + b)(a + 2b); 2) —(8y + 22m)(33y + 2m).
37.34. 1) (a® — 2ab + 4b?*)(a + 2b + 1); 2) (m — 2n)(m? + 2mn +
+ 4n2 + m - 2n). 37.35. 1) (¢ — b)a?2 + ab + b2 + a — b);
2)(ct+td—-x—-y)e+d+x+y).37.36.1)(x+ 1)(x—3); 2)(x—1) x
x(x +9); 3) (x + 1)(x — 4). 37.39. —16. 37.40. 8 rox. 37.41. IIpudy-
ToK 2100 rpH. 37.43. Yepes 6 xB.

BnpaBu g5 MOBTOpPEHHA TeMu 7
4. 25. 5. Tak. 6. 1) x2 + 2xy + y2 + 2xa + 2ya + a?; 2) b2 — 2bc +
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+c¢2—-2bd+ 2cd +d%3)m2+2mn+n?2+4m+4n+ 4; 4) a2+ 6a +

+ 9 — 2ac — 6¢ + 2. 10. 1) % ITopada. TloMmHOXKUTH O0UIBI YaCTUHUI

1
piBHAHHA Ha 3; 2) 5 12. 2) Ilopada. Bupas TOTOKHO ITOPiBHIOE

Bupasy (a — 2 + m)2. 3) IIopada. Bupas TOTOXHO [OpPiBHIOE BUpa-
3y (@ + b+ 4)2. 17. 1. 20. 1) —2; 2; 2) 0,3a; — 0,3a; 21. 1) Taxk;
a a
2) Tak. 22. 1) (b — 4x)(5 + 4x); 2) (3x — 5)(3x + 5). Ilopada. Cuo-
yaTKy crnpocTite Bupasu. 29. 1) 9(a — b)(a2 + ab + b2); 2) 2(n + 3) x

x (m — b); 3)(%p—1](ép+lj(%p2 +1];4)(m—2n—5)(m—2n+5);

5) (b — 6)(b + 7); 6) (m — n)(m — 2)(m + 2). 30. 1) m?(a — 1)(m — 1) x
< (m + 1); 2) a(b — 1)@ - 1)a + 1); 3) (b + 1)(b — 1)% 4) (x — 3) x
x (x3 + 4x2 + 3x + 9).

Tema 8

§ 38

38.17. 30°. 38.18. 35°. 38.19. L L = 60°; L N = 40°;, £ M = 80°.
38.20. £C = 80°% B = 50°% ZA = 50° 38.23. LA = 45°%
ZB = 60°% £C = 75° 38.24. 36°; 54°; 90°. 38.25. 50°; 65°; 65°.
38.26. 52°; 52°; 76°. 38.29. Koposros. 38.30. 48°; 96°. 38.33. 55°.
38.34. 30°. 38.35. 1) 12°; 12°; 156° abo 12°; 84°; 84°; 2) 92°; 44°;
44°. 38.36. 1) 28°; 28°; 124° abo 28°; 76°; 76°; 2) 106°; 37°; 37°.
38.38. 36°; 72°; 72° abo 45°; 45°; 90°. 38.39. 55°; 55°; 70° abo 65°;
65°; 50°. 38.40. 5 cm. 38.43. 20° abo 100°.

§ 39
39.18. IIpanop. 39.19. 1) 50°; 70°; 2) 30°; 90°. 39.20. 62°; 62°
i 56° abo 62°; 59°; 59°. 39.21. 138°; 21° 21°. 39.23. 3:1: 2.
39.24. 17 : 16 : 15. 39.26. 30° i 60°. 39.27. 4,2 cm; 8,4 cm; 10,2 cMm.

§ 40

40.15. Kocrenko. 40.16. 1) 18°1i 72°; 2) 37° i 53°%
3) 50°1 40°. 40.17. 71°. 40.18. 113°. 40.20. 58° i 32°.
40.21. 40° i 50°. 40.23. 20 cm; 10 cm. 40.24. 6 cwm.
40.25. 35° i 55°. 40.26. 72° i 18°. 40.28. 32°; 52°
i 96°. 40.29. 24 cm. 40.32. [TuB. ma.
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§ 41

41.7. Hi. 41.8. 27 cm. 41.9. 5,7 cm a6o 6,7 cm. 41.10. 1) Taxk;
2), 3) wmi. 41.11. 1), 2) Hi; 3) Tak. 41.12. Hi. 41.13. Hi.
41.14. /A =39° L B=117°; £ C = 24°. 41.17. 1) Taxk; 2) Hi.

BonpaBu g5 moBTOpeHHA TeMu 8

4. 35°. 5. 48°; 72°. 6. 60°. 7. 82°; 48°. 8. 1) 30°; 2) 70°. 9. 1) 80°;
2) 32°. 12. 1) Tak; 2), 3) mi. 13. 108°. 15. 40°; 56°; 84°. 16. 100°;
40°; 40°. 22. 27°; 63°. 23. 30° i 60°. 24. 10 cm. 25. 45°. 26. 16 cm.
27. 2a cm. 28. 20 cm; 10 em. 31. 4 em i 13 em. 32. Hi. 33. 1) 4 cm
abo 7 cm; 2) 5 cm; 3) 12 cm. 34. 9 cm; 21 cm; 21 cwm.

Tema 9

§ 42
42.31. 1) 0,6; 2) 2. 42.32. 1) dxmo x = =5, To y = —23; AKIIO
x=0,T0y=0; akmo x = 3, To y = —6; 2) akmo x = -5 abo x = 0,
TOy="7; akmo x =3, oy = 9. 42.33. 1) dAxmo x = -2, To y = —16;
amo x = 0, To y = —2; axkmo x = 4, to y = —12; 2) axmo x = —2
abo x =0, To y = 3; axkmo x = 4, To y = —16. 42.34. 4. 42.35. 0.
42.37. 10 cm.
§ 43
43.5.1)0; 2) 2; 3) 0; 4) 5. 43.6. 1) 0; 2) 3; 3) 0; 4) —2. 43.9. 1),
4) Taxk; 2), 3) ui. 43.10. 1), 3) Taxk; 2), 4) ui. 43.15. 1) 0; 4; 2) —4; 4;
3) —5; 0. 43.16. 1) 0; —2; 2) —5; 5; 3) 0; 4. 43.19. Hi. 43.20. 1) 2 kr}
2) 6 xr; 3) 1 Kr; 4) 6 a. 43.23. 1) 450 1.

§ 44
44.30. £ = —1,5. 44.31. | = —3. 44.32. 1) (0; —20); (13%; Oj;

2) (0; 5); (20; 0). 44.33. 1) (0; —40); (200; 0); 2) (0; 18); (54; 0).
44.34. y = 100x. 44.35. y = —9x. 44.39. k. = 0; |l = 5. 44.40. k = 0;

=-5.4441.I: y=-3x;I1: y=x+ 3; I11I: y=3x.44.42. -5<y < 9.
44.43. 1) (2; 2); 2) (1,2; —-1,2); 3) (3; 6). 44.48. 1) 0; 2) —1.

44.49. 1) 16m2—3%; 2) 25y? + 4ay. 44.50. 13 3zomwuris.
44.52. 1) 16 %; 2) 18 %.

BonpaBu gy1s1 moBTOpeHHA TeMHU 9
11. £ = -3; 1 = 10.
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Tema 10

§ 45

45.17. 16°. 45.18. 36°. 45.19. 1) Besumiu; 2) aBi. 45.20. 10 cMm.
45.21. 9 cm. 45.24. 2 cm i 3,5 cm. 45.26. 135°. 45.29. 16.

§ 46

46.11. 41°. 46.12. 106°. 46.13. 60°. 46.14. 7 cm. 46.16. 12 cwm.
46.18. [Tus. maJ.

§ 47
47.12. AP = AF = Tcm; BP =BM =1 cm; CM = CF = 5 cMm.
47.13. 10 cm; 12 cm; 14 cm. 47.14. 20 cm. 47.15. 38 cm. 47.17. 9°.
47.19. He 060B’s3K0B0O, AUB. MaJl.

§ 48
48.6. 1), 2) Besxaiu; 3) ogue. 48.20. 8 cm.

§ 49
49.7. 108°. 49.8. 116°. 49.9. 120°; 60°. 49.10. 30°. 49.11. 80°.
49.13. 40°. 49.15. 40°, 70°, 70°, a6o 40°, 40°, 100°, a6o 140°, 20°,
20°. 49.16. 50°, 65°, 65°, abo 50°, 50°, 80°, a6o 130°, 25°, 25°.
49.17. 20°, 40°, 120°. 49.18. 10 cm. 49.20. 11,52 M. 49.23. Tax.
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§ 50

50.8. 8 om i 20 am. 50.9. 6 cm i 9 cm. 50.10. 1) 3oBHINIHIN TOTUK
Kig; 2) KoJia He mMepeTHHAIOThCA; 3) BHYTPINIHINA JOTHUK Kix; 4) KoJa
neperuHaoTbesa. 50.11. 1) Koma He mepermHaioThcA; 2) BHYTPIII-

Hifl 1OoTUK Kijg; 3) KoJia mepeTUHAThesA; 4) 30BHINIHINA MOTHUK KiJ.
50.14. 2 cm; 3 cm; 5 em. 50.15. 40 cm. 50.19. 17.

§ 51

51.36. IIopada. 3HalAiTh KyT IIPU OCHOBi TpUKyTHUKA. {14 11bO-
ro mooyayure gaHuUi KYT, CYMiKHMH 3 HHM, i HOOiJIiTh OCTAHHIil
Hasmijg. 51.37. [fus. mopazny mo 3azaui 51.36. 51.46. Ilopada. Ilo-
OyayiiTe MPAMOKYTHUII TPUKYTHUK, Y SKOTO OOMH 3 KaTeTiB yaBiui
MeHINIU# Big rimorenysu. 51.52. 92°, 51.54. 15 cm i 45 cwm.

Bnpasu gasa nosropenua temu 10

4. L/ AKB =90°;, ~ KBA = 25°; £/ KAB = 65°. 7. 120°. 8. 18°; 72°;
90°. 9. 30°; 30°; 120°. 10. 1,5 cm. 13. Hi. 19. 20 cm; 25 cm; 25 cm.
26. 2 cm. 28. 90°; 54°; 90°; 126°. 29. IIopada. lllykane reomeTpuy-
He Micoe TO4OK — ABiI ayru Kin i3 merntpamu O, i O,, 3 akux MN
BuUAHO mix KyrtoMm 2o (muB. mau.). 31. 4 cm; 7 cm. 32. 40 cm; 28 cMm.
33. 3oBHIiNIHIN H0oTUK aBOX Kia. 34. 10 cm i 6 cm a6o 40 cm 1 24 cm.

200
20,

Tema 11

§ 52

52.19. p = 3. 52.20. n = 3. 52.21. 1) m = —35; 2) m = 15.
52.22. 1) d =19; 2) d = —2. 52.24. (5; 5). 52.25. 1) p = 2; 2) p = 21.
52.26. 1) Takux map HaTypaidbHuX uucea Hemae; 2) (1; 1); 3) (8; 1),
(1; 2); 4) (1; 7), (7; 1). 52.29. 1) 6; 2) 13. Ilopada. a? + b2 =
= (a + b)?2 — 2ab; 3) 25; 4) —19. 52.30. 4200 rp=H.
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O
§ 53

53.16. 1) m=0; 2) m =10; 3) m =-25. 53.17. 1) (0; —3), (—21; 0);

2) (0; -5), (3; 0). 53.18. 1) (0; 18), (6; 0); 2) (0; —14); (-4; 0).

53.22. I'pajiku He mepermHaioTbca. 93.26. 80 Km/rox; 60 Km/roxm.

53.27. 1) =4 %; 2) = 9 %. 53.29. Ilopada. PosrasaubTe Tpu BUIAL-
Km: 1) x<0;2)0<x<1;3)x>1.

§ 54
54.11.a=-8,5; b=-0,2. 54.12. a = 0,7; b=10,5. 54.13. 1) (2; 3);
2) (-1; 2); 54.14. 1) (1; 4); 2) (3; —2). 54.22. (x; 1,5x — 2,5), e x —
Oynb-sake umciao; 2) HeMmae po3B’saskiB. 54.27. Ilopada. Bunpinuru
noBHu# KBazpar. 54.28. P = 30 + 6s. 54.30. 1.

§ 55
55.8. (3; 1). 55.9. (4; 1). 55.10. 1) (4; -3); 2) (2 —5);
3)a=-5;b=-24) m=4;n=0,5 5511 1) (~3; 4); 2) (2; —T7);
3) p = T3 g =3 4) a - 1,5 b = 6. 5512. 1) (8,5; 2,5);
2)(%; gj.55.13. 1) (1,5; 2,5); 2) (%; _ 1%).55.14. 1) (46,5; —25,5);

2) (6,5; 2). 55.15. 1) (22,5; 7,5); 2) (45; 1). 55.16. (4; 1). 55.17. (2; —-3).
55.19. k= 231 =—2.55.20. y = 2,5x + 1. 55.21. 1) m = 2; 2) m = 4.

§ 56

56.13. 1) (-1 1); 2) a = 2 b= —1; 3) m = 3; n = 2; 4) (_%; éj

56.14. 1) (2; 1); 2) (0,4; 7). 56.15. 1) (1; -2); 2) a = 0,4; b = 0,1.

56.16. 1) (-2; 2); 2) m = 0,8; n = —-1,5. 56.17. 1) y = gx - 5,b;

2) y = —gx + 4. 56.18. y = —0,25x + 4. 56.19. 1) (-1; 3); 2) (3; —2).

56.20. 1) (1; —2); 2) (—2; —8). 56.21. 1) Posr’a3kiB Hemae; 2) O6e3riu
po3B’a3KiB. 56.26. Hi, ockiibKky mpu mismx ymciaax X i y 3HaUEHHA
BUpasy y2 — x2 ¢ HemapHUM a60 KPaTHHUM 4ucay 4.

§ 57

57.6. 10 BgomwuriB; 6 3omwuriB. 57.7. 224 rpH, 208 rpH.
57.8. 84 rpu, 28 rpu. 57.9. 10 cm, 8 cm, 8 cm. 57.10. 18 wm;
10 m. 57.11. 18 x™m/rox; 2 xm/rox. 57.12. 17 xm/rox; 3 KM/TOf.
57.13. 42 xm/rox; 14 wxm/rox. 57.14. 24 i 38. 57.15. 32 i 40.
57.16. 32 poxku; 10 pokis. 57.19. 80 ab6ayk; 15 ad6ayk. 57.20. 25; 20.
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57.21. 90; 110. 57.22. 12 kr; 8 kr. 57.23. 10 kr; 15 kr. 57.24. 30 i;
45 1. 57.25. 24 xumxku; 33 KHmKKU. 57.26. 96 rpu, 104 rpH.
57.27. 180 TopriB; 120 TopTiB. 57.28. % 57.29. % 57.30. 50 r;
150 r. 57.31. 156 r; 104 r. 57.32. 36 pokiB; 8 poxkis. 57.33. 45.
57.38. 20 xopis.

Bnpasu gas noBropenHsa temu 11
6. (=2; 0); (-1; 1); (=1; —1); (0; 2); (0; —2); (15 1); (15 —1); (2; 0).

15. 1) a=3; 2) a = —14. 17. 1) (-3; 2); 2) (5; —2). 18. 1) (7%; 2%};

2) (4; 3). 19. (-28; 41). 20. 1) G %) 2) (4; 2). 23. Sxmo

a = 2, To 0e3yiu po3B’sA3KiB; AKINO a # 2, TO €IUHUN PO3B’A30K.
25. 1) (1; 2); 2) (-6; —2). 26. 1) (1; —2); 2) (0,5; —1,5). 27. 1) (2; 7);
2) (3%; _ 3%} 28. 1) (x; —2 — 2x), K€ X — Gyab-AKe THCIO0; 2) CH-
creMa He Mae po3B’A3kiB. 29. 1) Hi; 2) rak; (2; —1) — po3B’aA30K cu-
cremu. 30. 1) y = 1,25x — 5. 31. 1) (4; 5); 2) (-2,5; 0). 32. 1) a = 4;
2) a # 4; 3) He icuye. 33. 1) b =-3; 2) axmpo b # -3, To x = 1,25;
y =0. 34. 50 xm/rox; 60 km/rox. 35. Ilopia mauHIiB — 54 rpH, ca-
gdat — 45 rpH. 36. 28 KM/ron; 2 Km/ron. 37. 18 meraseil 3a roguHy
BUroToBJisie Mavicrep i 12 — yuens. 38. 80 rpymr; 100 rpymr. 39. 70
i 36.40. 10; 50 i 80. 41. 2352 cm2. 42. 35. 43. 15 1i 10 1. ITopada.
Ilosuauutu x 1 — y mepmiomy OimoHi, y a1 — y apyromy. Toxai maemo

1
X + Ey = 20,

cucremMy 1
y+—x=15.

3

3amaui migBUIIEHOI CKJIATHOCTI 3 aJreopu

1. -1; 0; 2. 6. 2. 7583. ITopada. IlosHaunTH IMIyKaHe 4Yucao (abc,
micsasa goro abc = x. 4. 1) PiBHaHHA He Mae po3B’saskiB; 2) x = 3.
5. 1) fAxmo a = 0, To piBHAHHA He Mae Po3B’sA3KiB; AKMI0 a # 0, TO
PiBHAHHS Ma€ €IUHUNA PO3B’sA30K; 2) AKIo a = 0, To piBHAHHA Mae
6e3siu po3B’aA3KiB; AKINO a # 0, To pPiBHAHHA Mae€ €IMHUII PO3B’d-

15+a . 5a -9
; 2) IJId BCiX a: X =

30K. 6. 1) Jlyisa Bcix a: x = ; 3) AKIIIO

a = 3, TO PiBHAHHA He Ma€ PO3B’SA3KiB; AKINO a # 3, TO X = 3;
a p—
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5) akiio a = 1, To x — OyAb-AKe YUCJI0; AKINOo a # 1, To x = 1; 6) gnsa

BCiX 3HAUEHb A: X = _Z?a. 7.1)a=-4;2)a=-7.8.21 m/c; 147 m.

Ilopada. IlodHauumBIIM X M/C — HIBUAKICTH II0i37a, MaTUMEMO DiB-
HaHHA 25x = 378 + Tx. 9. 10 m/c; 99 m. Ilopada. Hexaii x m/c —
MIBUAKICTEL II0i3ma, Tomi iioro mom:kuHA 9x + 9. Omep:KmMO PiBHSAH-
HA 27x = (9x + 9) + 171. 10. 2 rox; 6 rox. 11. 30°, 30° i 120° abo
20°, 80° i 80°. 12. 26 pyusonis. 13. 520 r. 14. 2401. 15. Ha 38 %.

10'° +1
16. PSTIPR 17. 20182. 19. (m + n)?2 + (m — n)2. 20. 1) x — 5;
+

2) x +3.21. 1) (@ — 1)2(b + a® + 2a + 1); 2) (1 — £)3; 3) (x — 1) x

x (x + 1)(x* — 2x2 + 4). ITopada. x5 — 3x* + 6x2 — 4 = (x5 + 8) —

- 3(x*—2x2+4);4) (m — n+ 4)(m + n — 2). IIopada. 2(m + 3n) +

+(m-n)x(m+n)—-8=m2+2m +1)—(n2—-6n+9); 5) (a —b) x

x (@® + ab + b2 + a + b); 6) 22x — 1)(2x2 + 2x + 1). Ilopada.

8x3 + 4x2 — 2 = (8x3 — 1) + (4x2 — 1). 22. Hi. 23. 2128 — 1. 24. [To-
(a? +ab+b2)+(b% +bc+c?)

pada. PosrasuyTu Bupas 5 Ta BUKOPUCTATH,

mfo b = . 26. IIopada. abcabc = 100 000a + 10 0006 + 1000c¢ +

+ 100a + 10b + ¢ = 100 100a + 10 0106 + 1001c = 1001 x
x (100a + 10b + ¢) = 1001abc. 28. 729. 30. ITopada. MosecTtu, 110
gnt2 — gnt2 4 gn — 9n — 10(3" — 21y, 31, (x + y)® + (x — y)S.
33. y=4074 341. 34. ITopada. (2n + 2)3 — (2n)3 = 24n(n + 1) + 8.
35.1) (y2+y+ 1)y2—y2+1). IIopada. y> + y + 1 =y® — y2 + y2 +
+y+1=y2( -1 +y2+y+1;2)(m2+m+ 1)(m2 - m+ 1). IIopa-
da.m*+m2+1=m*-m+m?2+m+1;3)(x2—-x+ 3)(x2+ x+ 3).
ITopada. x* + 5x2 + 9 = (x* + 6x2 + 9) — x2; 4) (n2 — 2n + 2) x
x(n2+ 2n + 2). ITopada. n* + 4 = (n* + 4n2 + 4) — 4n?; 5) (x2 — 2b2) x
x (x2 + 2a%2 + 2b%). Ilopada. x* + 2a%x? — 4a%b? — 4b* =
= (x* + 2a2x2 + a?) — (a* + 4a2b2 + 4b%); 6) (m + 1)(m2 — m — 1).
ITopada. m3 — 2m — 1 =(m3 + m2) — (m2 + 2m + 1); 7) (m + 2) x
x (m2 — 2m — 1). Ilopada. m3 — 5m — 2 = (m3 + 8) — (bm + 10) abo
m3 —5m — 2=(m3—4m) — (m + 2); 8) (x + y)(x3 — 3x2%y — 3xy? — y3).
ITopada. x* — 2x3y — 6x2y? — 4xy3 — y* = (x* — y*) — (2x3y + 2x%y?) —
— (4x2%y? + 4xy3). 36. 515 < 323, [Topada. 51° =5 - (52)7, 323 =9 - (33)".
38. 1) Tak; 2), 3) mi. 39. 1), 2) Hi; 3) rak. 40. (-1; —-1) i (2; —5).
41. 25 %. 42. 1) Hi; 2), 3), 4) rak. 43. Hi. 44. 1) Opum; 2) xoj-
HOTO; 3) onuH; 4) Geamiu. 45. 5 a6o 10. 46. 1) IIpami x = -1 i x —
—2y=0; 2)apami x =0iy=x; 3) upami x = 2 i x = —2; 4) np4-

a+c¢
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Miy=31y:—3;5)y={

0, axmo x <0, 6 0

2x, armo x = 0; ) mpaAMa x = a
mpomeHi y = 1 gma x 2 0iy =-1 gna x < 0. 48. 1) Taxk, (2; 0),
(—2; 0); 2) Tak, (0; 4). 49. (8; 2). 50. 1) (3; 0); 2) (0; —5). 51. 69
i 64. Ilopada. 6x - 6y = x6 - y6, 3Bigkm xy = 36. 52. ¥ 1990 p.
ITopada. Hexaii Onecy mapomuscss B 19xy pormi. Tomi B 2009 p.
omy Oyme 2009 — 19xy, mo 3a ymoBom mopiBaE (1 + 9 + x + y).
53. a = 10. 54. 1) m = 2 — HeMae PO3B’A3KiB; m # 2 — €IUHUN
po3B’s30K; 2) m = 3 — 0OesJyiu pos3B’sI3KiB; m # 3 — HeMae pPoO3B’3-
KiB; 3) m = 1 — 0Oessiu po3B’sA3KiB; m # 1 — eguHUN PO3B’SA30K.
55. a=-7.586.1) x =5, y=3, z=0. Ilopada. [logaTtu mouaeH-
HO Bci piBHAHHA cuctemu; 2) x = -1, y =8, z = —-3. §7. a = -2;
b=-1; -8x5 + 11x2 + 11x — 8. 58. 1) (1; 2), (0,6; 2,4); 2) (2; 2),
(3; 3), (=15 2), (=15 7); 3) (2; 2), (15 —1). 9. 1) (2; 6); 2) (-4; —8);

3) (%, - %), 4) (—10; =5); 5) (2; —1); 6) (—=3; —3). 60. a =52; b=57,2;
c = 44. 61. Bpary 3apas 10 pokiB, cectpi — 6 pokiB. 62. 46. 63. 742.
64. 240 i 360. 65. 500 xr micky; 420 Kr mementy. 66. 5 cm; 15 cm;
12 cMm. 67. 26 cm. 68. 7 Kr mepIioro 3jJuBKa, 3 KI' APYroro 3JuBKAa.
69. 12 kM. 70. 630 x; 840 n. 71. IIIBuakicTe aBTOOYCa 45 KM/rom,
rakci — 75 km/roxn. 72. llIBuaKicTs KOXKHOTO 3 aBTOOyCiB 42 KM/TO,
BesiocuniequctTku — 18 Kkm/rox. 73. 4,5 km/rox; 16,5 km/ron. Ilopa-
da. SIKmio x KM/TOA — IMIBUAKICTH TypHCTa, a Y KM/TOI — IIBUIAKICTH

5 1
1 g X ==Y,
BEJIOCUIIEINCTA, TO MAEMO CHCTEMY 1 74. 18 xMm/rom;
3 3 x + 2y =48.

42 xm/Tom; 72 xm/roxn. ITopada. SIKIO O3HAYUTHU IIIBUIAKICTH BEJIO-
CUIIEIUCTKMN X KM/TOJ, IIBUAKICTH mepuIoro asrodyca — y KM/Tof,

. . 7
TOAI IIBUIKICTL APYyroro -— 13 Yy EKm/roxn. Martumemo cucremy

lé(x +y) =120,

7 75. 30 m/c i 20 m/c.

2(x+—y] =120.
12
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O
3agaui mMigBUIIEHOI CKJIATHOCTI 3 reoMeTpii

2. Ilopada. ~ AOK = 50°. 5. BC < AB. 6. 1) L AOL = Z COP;

2) £ LOP = £ AOC. 8. 1) Tak, manpukiaan, 1°i 179°; 2) mi. 9. 1) 108°

i 72°; 2) 80° i 100°. 10. OgmakoBso, mo 6. 11. 60° ab6o (77%} .

12. Posg’sa3annsa. Hexaht gano tynuit £ AOB = o (man. 1). OA 1 OC,
OB 1 OD, £ COD - rocrpuii, £ COD = B. D
1) ~AOD = # AOC - » DOC; 2 AOD = 90° — B.

9) ~BOC = 2 DOB - ~ DOC: 2 BOC = 90° — p. A ¢
3) ~ AOB = ~ AOD + ~ DOC + 2 COB. B

Tomi a = 90° — B + B + 90° — B, B8BigKH o

a + B = 180° mo it morpibmo Oya0 mOBe- 0 B

cru. 13. Hi. 14. Tax. 15. 80°; 100°; 80°;

100°. 16. 16 cm. Poss’asanua. Hexait a cmMm, Maur. 1

b cm, ¢ cM — CTOpPOHM TPUKYTHUKA, a P cM — 1oro mepuMmeTtp.

P=a+b+c. 3aymoBoio P —a=10, P -b =13, P — c = 9. Mae-

Moa +b+c—a=10, Toorto b + ¢ = 10. Anajgoriuuao a + ¢ = 13,
b+c=10,

a + b = 9. Maemo cucremy: <a+c =13, CKaBIIu IOYJEHHO BCi
a+b=09.

TPU PiBHAHHA, oxep:kKuMo: 2a + 2b + 2¢ =32; 2(a + b + ¢) = 32;
a + b+ ¢ =16. Omke, mepuMeTp TPUKYTHUKA OopiBHIOE 16 cMm.

18. 90 —%. 19. 90 cm. Poss’azannsa. 1) Ockinbku AABC = ACDA, To

BC=AD. 2) CO=BC - BO, A0 =AD — DO. Ane BC =AD, BO = DO,
Tromy AO = OC. 3) Ilosmauumo AO = OC = x cm, Tomi AC = (x — 30) cm.
4) Ilepumerp P, ,5- = 100 cm. Maemo: AB + BC + CA = 100,
AB + BO+ OC + CA =100, 40 + 10 + x + x — 30 = 100. 3BigKu
x=40 (™). 5) Py e =x +tx+x—-30=3x—-30=3-40-30 =
=90 (cm). 24. 1) I'ocTporyTHUI; 2) rocTporyTHHU. 25. 45°. 26. 36°,

36°, 108°. 29. ITopada. Posraanbre TpuryTHUKUAKC i BKC. 30. % CcM.

31. 85°. 32. £ C = 60°. IIopada. AN ACA, = A BAB, (3a n1BOMa KaTe-
ramu). 33. Ilopada. PosrisubTe KOO i3 meHTpoM y Toulli B, pami-
yc axoro BA. 34. a cm. 35. 2m cMm. Po368’a3anHA. 3a BIaCTUBICTIO
BiIpiBKiB JOTHYHMX, IIPOBEAEHMX OO0 KOJIa 3 OAHi€el TOUKM, MAaEMO
AN =AM =m cm, BM =BK i CK =CN. Hexaii P cM — IepuMeTp TPU-
Kyruuka ABC. Tomgi P = AB + BC + CA =AB + BK + KC + CA =
=AB + BM + CN + CA = (AB + BM) + (AC + CN) = AM + AN =
=m + m=2m (cm). 36. 10 cm. 39. ITopada. Ockinbku 54° - 3 = 162°,
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TO MOKHaA moOyayBatu KyT 18° (18° = 180° — 162°). 41. ITopada. Ilo-
oyayiite A BCD, y axoro £/ DBC = / B, BD = AB + AC (mau. 2). Toxi
Touka A BusHauaeTbca 3 ymoBu L ADC = £ ACD. 42. Ilopada. Cuin

posraaaytu A CMN, y skoro MN =P, / M = %LA, ZN = %4 B.

43. Ilopada. Hexaii npama a neperunae AB y Touni M. IloGynytiTe
Bigpisok BE 1 a, BO = OE (maxn. 3). lllykana Touka C € TOUKOIO IIe-
petuny npamux a i AE. 44. #KoxHoro, oguH abo ABa PO3B’SI3KHU.

Cc

Maa. 3

omaTkoBi TemMu

23. Ilopada. lllykana TouKa — TOUKA IIEPETUHY CEPEAMHHUX IIep-
NeHAUKYyJApiB mo BiapiskiB MN i CD. 24. Ilopada. Hexaii maHO
kona iz menrpamu O, i O,, pagiycu AKux r, i ry, a oTpibHO MOOYAY-
BaTHU KOJIO pajiyca r, 110 JOTUKAEThCS A0 3amaHux. [lo0yayiiTe KoJa
i3 menTpamu B Toukax O, i O,, pagiycu Akux ry +r ta r, + r Bix-
moBigHO. 26. Ilopada. Illykana TOYKa — TOUKa IIEPETUHY CEPEIMH-
HOrO IepuneHAWKYyJsapa no0 AB ta mpamoi a. 33. Koo, miamerpom
AKOTIO € TilloTeHy3a TPUKYTHHKAa 0e3 TOUOK, IO € KiHIFIMM TrimoTe-
mysu. 34. Tak, BoHa mopiBHIOE 9 cMm. 35. 1 : 2. 36. L 0,A0, = 60°;
ZAOB = 120°. 38. 40.
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O
Bigmosiai no 3aBganp «/lomamrasa camocriitHa poooTa»
Nb 3aBmaHHa
1/2|3|4|5|6|7|8]9 (101112 13
No po6oTm
7 ''B|T'|B|B|A|T"|B|T"'| B|A|B/|1-B;2-A; 3-T
8 B/IA/IB|B|T|T"'|B|T" | A|B|A|B|1-b; 2-T; 3-B
9 B|A|B|T|B|A|T|B|B|A|T|B|1-B; 2-A; 3-T
10 B|B|T'/A|B|B|A|{B|B|B|A | B|1-B; 2-A; 3-T
11 B|B|I'|B|A|T|B|A|B|B|B| A |1-B; 2-T; 3-A
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NPEAMETHUN NOKAXYUK

ANNTEBPA

AprymenT 84

BnactuBocTi piBHAHHA 3 [ABOMA
smimaumu 170

I'padik mimitiaoi ¢yurmii 103

— piBHsAHHA ax + by = ¢ 176

— — 3 gBoMa 3Mimuumu 174

— pyHKIiI 93

T'padiunmii cmoci6 3amanuda QyHK-
mii 96

— — po3B’a3yBaHHA cucTeM 181
3amexxkHa 3MiHHA 84

3uauenua pyHKIii 84

KBagpar pisuuii 7

— cymu 6

KoedimienT gimifinoi pyuxiii 102
Jlimitima pyuxmia 102

Jlimitime piBHAHHS 3 ABOMAa 3MiH-
Humu 170

Hezamexxua sminna 84

Henosuuii xBagpat pisauii 30

— — cymu 29

Hynp @yuriii 95

O6sacTs BusHaueHHS QYyHKII 84

Ilousierne momaBaHHsa 194
IIpama mpomnoprifinicts 104

PiBHOCHMJIBHI pPIiBHAHHA 3 [OBOMAa
smimaumu 170

— CHUCTEeMM PiBHAHL 3 ABOMAa 3MiH-
HuMu 188

PiBusauus 3 gsoma samiHEuMu 169

Pisauna kBagparis 24

— Ky0iB 29

Po3B’s30K piBHAHHA 3 ABOMA 3MiH-
HuMu 169

— cuCTeMU PiBHAHBL 3 JBOMAa 3MiH-
Humu 180

Cucrema piBuauap 180

— JiHIHHUX PiBHSHDL 3 JBOMA 3MiH-
Humu 180

Cmoci6 momaBauus 193

— migcramoBKHU 188

Cyma ky0iB 29

TabauuHU cmocid 3amamua GYyHK-
1ii 86

DopMyJI CKOPOUEHOTO MHOMKEHHS
6

— 3HaueHb QyHKIil 84 Pynxnia 84

FEOMETPIA
Bzaemue pO3MillleHHA JIBOX — CEepeuHHOI0 NEePHeHAUKYJIApa
Kinx 146 Io Bimpiska 136

Bigcrans mixk
npamumu 230
Buactusicts GicekTpucu Kyta 132
— BiApi3KiB DOTHMYHUX, HIPOBeje-
HUuX 3 oxHiel Toukm 129

— motuuHoi 127

— BOBHIIIIHBOT'O KyTa TPUKYTHU-
Ka 59

napaJejbHUMUI

o,

Buaactupocti enemenTis Koma 122,
123

— OPAMOKYTHUX TPUKYTHUKIB 64,
65, 67

Boucaunii Kyt 142

I'eomeTpuune Miciie ToUuok 228
T'imorenysa 64

I'panycua mipa nyru Kosa 141
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MpedmemHuii NOKA>KYUK

Hdiamerp Kosaa 122

— Kkpyra 124

Hotux gBox xim 147

— — — BHyTpimHii 148

— — — goBHimHi# 147

Horuuma 127

Hyra koma 141

3aciuka 152

3O0BHIIIHITT KyT TPUKYTHUKA 59
IHeHTp TpUKyTHUKA 133

Karer 64

Koma xoumenrpuuni 147

Koma, mo meperunatmorbea 148
Komo 121

— BIHCaHe V TPUKYTHUK 132

— ommcaHe HABKOJO TPUKYTHU-
kKa 136

Kpyr 124

Meron reomeTpuuHux Micib 230
HepiBHicTb TpUKyTHUKA 72
OsHaku PiBHOCTI HOPAMOKYTHUX
TPUKYTHUKIB 66

IlobymoBa OicexTpucu 3aJaHOTO
KyTa 154
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O
— Bigpiska, IIIO0 JOPiBHIOE 3aJaHO-
my 152

— KyTa, III0 JOpiBHIOE maHoMy 153
— TOpAMOi, HePIeHANKYJIAPHOI OO0
3aganol mpamoi 155

— TPUKYTHUKA 32 TPhOMAa CTOPOHA-
mu 152

ITomin Bimpiska mHaBmia 154

Pagiyc xkosa 121
— Kpyra 124

CepequHHUNA TEPHEHIUKYIAP OO
Bigpiska 136

Ciuna 127

CroiBBifHOINIEHHS MiXX CTOpOHaAMU
i kyramu TpuKyTHuUKa 60

CyMa KyTiB TPUKYTHUKAa 52

Teopema mpo Bnucauuii Kyt 142
Touka gotury 127
TPpUKYTHUK IPAMOKYTHUIT 64

Xopma kosa 122
— Kpyra 124

lentrpanbuuii Kyt 141

IMeuTp xoma 121
— Kpyra 124
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