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BenbMmuwaHoBHE NaHCTBO!

BH npomoBMXVETeé BHBUYATH MATEeMATHKY — HAVKY, II0 BOIHO-
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HMHUTTI, a 3 iHwWoro BOKY, MareMaTHKa — e CBOEpigHMI QiTHec
OJIA po3yMy, AKHH JOMOMArae TPHMATH Ballle MHCJIEHHA B TOHVCI,
roTOBMM A0 DAraThoX CHOPHPH3IE HABKOJHINHBOIO CBITY.
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TeNlk, YuHTeabKa Ta Aiayes Tapac — yuurens MaTeMaTHKHM HA IeH-
cii. IloamaiioMTeca 3 aBaTapKAMH HAIIHX NepPCOHAMKIB:

Teranka [Terpuk Vuureinka Yuaurens Higves Tapac

Teopernununii Mmatepian miapyusnka nogaso y gopmi vamy, y axo-
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PO3/IN 1. CHAPTER 1.

WHOLE

uisll BUPA3N
EXPRESSIONS

§ 1. Yucnogi Ta GykBeHi Bupa3un. TOTOXKHOCTI

llllllllllllllllllllllllllllllllllllllll

e Teranko, DATHKH JOPYYHIH MEeH]I PO3paAXVBATH 3a KEMTAHILIEID

a5 ; 3 5 : *

_*i" BAPTICTE KOMYHAJNBHHX [NOCAYT IO Haniii KBAPTHP] 3a MICHIL .
HNomomomu, 6yaes aackal

KBUTAHLIA 3A KOMYHANBHI NOCAYTK

XonogHa BOAA: .......CNOXWTHIA obcar 22 m°, uiHa 30,38 rpH (3a 1 7).
Fapsya BoAa: ..........cNo¥THII o6car 14 M°, uina 90,54 rpH (33 1 M),
EnekTpoeHepris: ..... cnowuTuid obcar 320 kBT, wina 2,64 rpH (3a 1 kBT).
337 covvcernecreieiiernnn CNOMMTIHI O6CAr 14 M7, uina 8 rpu (33 1 M7).
OnaneHHs: ...............NNOWA NomewkaHHa 70 Mm%, uina 39,5 rpH (3a 1 M%),

Mocnyru OCEB: .......220,56 rpH.

» | OCBB — ob'epranHa cnisBenacHuKiIB i cnie-
| BnacHuub BaratokeapTupHoro GyguHKy, —
AKE ONIKYETHCA BUBE3IEHHAM CMITTA, npubu-
paxHaM NpUbyaMHKOBOI TEpUTOPIl TOWO.

-

%ﬁ? Baptictb = Uina - KinbKicTb

Tox saranbaa BapricTs mocayr Oyae TaKowO:
30,38-22+90,54-14+2,64-320+8-14+39,5-70+ 220,56 =5878,28.

*  Hapegeno npHGIH3HI HiHH cTanoM Ha cepnens 2023 p.




Poagin 1. LI BUPA3W

@ . Haragaemo, mo Takuii BHpPA3 HA3MBAIOTE YWCNOBUM BUpazom,
A THCI0, Oflep/RAHEe B PEe3VABTATI, — 3IHAYEHHAM YUCNOBOrO BUpa3y.

Hyxe paxywo, yee xidicHo mnpoctol A aK meHl nopaxysatn
BAPTICTE KOMYHAJLHHX IIOCJAVT V HAaCTyYynHoMY Micani? BapricTs
nocayr OCBB 6yae riew camow0, npore s He 3HAK, CKIIBKH MH
CIOXHBATHMEMO BOJH, eJIeKTPHKH Ta rasy!

A MH nosHAYMMO CHOMKUTHII o6cAr XoJoAHOI BOAH 4Yepes d,

rapadol — udepes b, eIeKTPHKH — 4epes ¢, 4 rasy — uepea d.

Toai BapricTs KOMYHANIBHHX HOCAVE 3a Micsans 6yae Taxoio:
30,38-a+90,54-b+2,64.-¢c+8-d+39,5-T0+220,56.

- & @ & & @& - @ @ & & & & @& " . @ @ ® @& & @& i@ . & & & ® & & 8 & = & .

Knracuo! Tertep KOKHOro micsaua Oyay nigcraBasaTH s3aMmicTb
E}FHH FHAYEHHA I BHIHAYATH Bﬂ])Tl'l'_‘.'T]':- EKOMYHAIRBHHAX HIOOCIYI.

Tenep meni apoaymino, Hapimo moTpldHl BHpasn!

Harapaemo, mo OykBamin NO3Ha4Yal0Th 3MIHHI BENWMYUHK (3MIHHI).
Opyruit eupas Teranxku — Oykeenwin Bupas. 3a piauux 3Ha-
YeHb 3MIHHHX MOMKHA ONepiKVBATH pisHi spaveHHA OVEKBEHOTO

BHpasy 2, &
HoknagHime npo uucnaori Ta OykeeHi BHpasu: <
https://rnk.com.ua/106078 =

A AKIO A COOYATKY BH3HAYATHMY BAPTICTE COOMKHTOL rapadol

BOAM, MOTIM XO0J0AHOI, & MOTIM BAPTICTE VCIX IHIMHX KOMY-

HAJBHHUX [OCAYTr, TO OTpHMal iHmui OykBeHmnil BHpa3s:
90,54-b+30,38-a+2,64-¢+8-d+39,5-7T0+220,56.

Tox npu mDigcTaHOBIL 3aMicTE OVKB THX CAMHX 3HAYEHB MOMKY

OTPHUMATH iHINY CyMy ILIATe XiB 3a Tol caMuil micans?




§ 1. Yucnosi ta byksexi supazn. ToToOMHOCTI

Ta ui, Tu 3 nam’sTaem, 10 Bij NepecTaHOBKHM J0JaHKIB cyma
He¢ 3MIHIOETBCH, TOMY 3a OJHAKOBHX 3HAYeHB OVKB OJep:xaHl
aHavYeHHA BHpa3iB OYAYTE piBHI:
30,38 -a+90,54-6+2,64-¢+8-d+39,5-T0+220,56 =
=90,54.-6+30,38-a+2,64-¢+8-d+39,5-70+220,56.

Bupasn, signosigHi 3HaYyeHHA AKWX € pPiBHMMK 33 Dyab-AKMX 3Ha-
YeHb 3MIHHWX, WO BXOAATH A0 HWX, HAZUBAKTbL TOTOMXHO PIBHUMW,

PigHiCcTb, AKa € NpasunbHOK 3a Byab-AKWMX 3HaYeHb 3MIHHWX, WO
BXOAATL A0 HEel, HAa3WBaKTb TOTOMHICTIO.

Komun Mu copomyemo OyKBeHHH BHpas, To (paKTHYHO 3aMIHIOEMO
HOro NpocTiliuM BHPA3OM, TOTOKHO PIBHHM HOMY.
Hanpuxman: 3-a-b+a+4-b=4-a+3-b.

W @ & @ & @& & = 8 B &8 & B 8 B @ = _ @ 8 B & & B 8 & @ 8 B @B 8 & 8 8 @ B ®E @& @8 &=

A e torosHOCTi 3HanObAATHCHA AJA SaAllMCY 3AKOHIB JlojlaBaH-
HA 1 MHOMKeHHSHA:

3aKkoHW Q003aBaHHA | MHOMEHHA
~.) MNepectaeHi 3akoHn: a+b=b+a a-b=b-a
L CnonyuHi 3akouu: (a+b)+ec=a+(b+c) (a-b)-c=a-(b-c)
PosnopinbHui 3akoH: a-(b+c)=a-bta-c

Konm posnmogineHMil 3akoH YMTAEMO 3/iBa HANpaso, TO BiH
dozeoaac poaxpueamu Jyxxu. HAKIO X posmodiIbHHH 3AaKOH
YUTATH COpPABA HAJIIBO, TO BiH J03804A€ 8UHOCUMU 3a dyMKu
CRIABHUL MHOMHUK.




MNpuknagn

1. 3mailiniTe 3HAYeHHA BUpasy a-b-3.¢, axmo a=4, b=3,5,
e=12.
Posze'azanna. lligcraBumo y Bupas 3amMicTs 3aMiHHHX IX 3HAYeHHA:
4-3,6-3:12=14-36 =-22.

2. 3mHaliniTh 3HaYeHHA BHpady 4-x-y+2-x-f, aKmp .r=+1r*
2.y+1=0,12. 4
Poze'azanna. 3a PO3NOALTEHHM 3aK0OHOM MHOKEeHHSHA:
4-x-y+2-x-t=2-x-(2-y+1t). lligcrasusum 3amicTsh 3aMiHHUX IX 3Ha-
21 12 24 8

yeHHHA, ofepxuMo: 2-—-0,12=—-—. = = =0,08.
3 1 3 100 300 100

3. Hoseaits, mo nogasa pPiBHICTh € TOTOMHICTIO:
a-(b+3)+b-(3-a)=3-(a+b).

Poze’'azanna

I cnoei6. HJosedemo, wo aiea wacmuna pienocmi dopisHwe
npasiit. [Ina nroro B niBiil yacTHHI pPIBHOCTI CHIOYATKY PO3KPHEMO
AVAKH, Bpaxyemo, mo a-b==56-a, a motiMm B ofep:KaHOMY BHpasi BH-
HeCeMO 3a JVKKH CHiNEHUA MHOXKHHE 3:

a-(b+3)+b-(83-a)=a-b+a-3+b-3-b-a=a-3+b-3=3-(a+b).

ToroxuicTs JA0Be/IeHO.

II coocib. Josedemo, wo piznuys Min Ai6ow i npasow wacmu-
Hamu pienocmi dopienioe nyaw. JIna usoro poarsisHeMo pisHHMIIO JIi-
BOI Ta NpaBoi YaCTHH DPIBHOCTI, POSKPHBINH AVKKH H BpaxXyBaBIIH
nepecTaBgHl Ta CONOAYVYHI 3aKOHMH:

a-(b+3)+b-(3-a)-3-(a+b)=a-b+a-3+b-3-b-a-3-a-3-b=0.

ToroEHEICTE JOBELCHO.
4, Iloscmits, womy piBmicts (a+4)-(a-4)=a”+16 ue ¢ ToToNK-

HicTiO,
Posze'aszanua. Hasepemo xonmpnpuraad, tobro BEaMMeMO Take

JHAYeHHA aMiHHOI, 3a AKoro nojgana pisHicTs HE Oyae mpasnasuOO.

10



Hanpurnan, akmo a=0, To ofepXuM0 HENPaBHIBLHY PiBHICTS!
~16=16. Omxe, mogana piBHICTE He € TOTOKHICTIO.

Nepesipre ce6e!
@ HapexiTe npukIagy YHcI0OBHX i GYKBeHHX BHpA3iB.

@ Slx smaiiTi spaveHHs OYKBEHONO BMpAasy 3a NOAAHMX 3HAYEHB
aminEnx, aki Bin mMicTRTh?

‘3. sIxi nBa GykBeni BHpasH HAGMBAIOTH TOTOHO piBEmMA? Hase-
AiTh MPHUKIAAH TOTOMKHOCTEH.

@ flki cmocobm moBemeHHA ToTOMHOCTel BM sHaete? Hasegith
NpHKJIAJH.

(_A TpeHakepHWA 3an

To4uaT r.r ;-'I' ’m w bt P 4
UL fixi s nopamux supasis ¢ Gyksemunu?

a) x-T; B) 25:5-11;
6) [%+§J-m; r) 83+14,7-(10-a).
bl :
- fAxi 3 noganux BUpasis € yncnoBUMH?
a) y+2-x; B) 48:(14-7);
6) [ +:-b] (T+b); r) 21-¢-24,3-(10-d-8).

- CrinbKn 3MIHHMX MICTHTh KOMKHHIl OykBeHHil BUpas?
a) 2-x; B) ¢:3+d:6;
6) 7+3-b; r) 21-a-17-b+3-¢.
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4, CkinbKH 3MIHHEX MICTHTH KOMHHH OVKBeHHN BHpaa?
a) 14-x-y; B) (a-2):(3+b-c);
) >-a+4,6:-b-3,2; r) 5,6*({1—4].
5. 3HalmiTh 3HAYCHHA BHPAa3iB.
a) 3+2-8; B) -2.6+3-(-8);
6) 4,6-4-12,5; r) -13,4-3+26,3.
il
6. SuaiigiTh 3HAYEHHA BHPAa3iB.
a) 7-8-956; B) 12-3-4-15;
D) 28:4+3,5; r) 15:(-2):6.
7. S3HalgiTH 3HAUEHHA BHpasy 2-x+4, AKIO:
o a) x=3; by x=1,2; B) x=4; r) x=-2,6.
8. 3Bmaiigits sHauenHa Bupasy 4-m+3, agmo:
a) m=5; 06) m=-1; B) m=2,3; r) m=0,5.
9. 3HalmiThL 3HAYEHHA BHpasy 3-a-b, axkmogo:
a) a=T, b=5; B) a=-8, b=12;
=t 6) a=12, b=-10; r) a=-3,3, b=4,2.
10. SBnaigiTs sHauYeHHA BUpasy 7-X -y, AKINO:
a) x=2, y=>b; B) x=-4, y=12;
6) x=10, y=-10; r) x=-11, y=-2,7.
11. 3’scyiite, un € TOoTOM¥HO pieHumu Bupazu 6-a-3-b i 18-a-b.
il
12. 3’scyiiTe, YHM € TOTOXKHO piBHEME BHpasn 2-(x-3) i 2-x-6.
13. Agstomo0ine 1XaB 31 MBHAKICTIO @ KM/rojx nporarom { rojuH.

Crnagites BHpa3s, 3a JODOMOrol SKOr0 MOKHA 00YHCIHTH Bif-
CTAHB, MOAOJAHY aBToMOOLIeM (Vv KM). 3HAHAITE 3HAYEHHA BH-

_aa pazy, akmo a=50, t=2,5.

14, DyrHonsHe none micneBoro cTafioHy Mae IIHDHHY X MeTpis,
OOBKHHEY — Yy MerpiB. CkiaazmiTe BHpa3 AaA O0UHCIEHHA ILJIO-
uti pyrboasHoro noaa (v ME]. 3HaliliTe 3HAYEHHA BHpA3Y,
akmo x =950, y=95.



“ ‘Banuuwiits BUpas.

a) CyMy umcen TpH if BiciM MOMHOMHTH Ha ABAHAAIATD.

ﬁ}hmunmammxﬂnbnummnam

B) Ilo pofyTky aMiHHEX X i y JojaTH ABi minmx cim gecATHX.

r) Big qucaa OB THCAYI ABAZUATH TPH BIAHATH YACTKY 3MiH-
HHX m i n.

P
16.

)

)

SanuuiTe BHpas.
a) Cyma mosoBHHH uHcia @ Ta yHcna b,
6) Piaguusa unecna x 1 nogBoeHOro uncaa y.

B) MobyTok CYMH YHCEI X Ta Y 1 pisEnni yncen a i b.
r) Yacrka pmnmqncenmimmman Tpu TA M i YHC-
Jna n.

BuaiifiTe 3HaYeHHs Bupasy 4 c-—-z— AKINO:

D
1 3 ; 2
a) c=E; D) c—-?; B) ::=TI— r) c=—«§.
3ualijiTe 3HAYEHHS BHUpasy 2_-!-%, AKILO:
2 1 .  § 2
a) t=—; B6) t=——; B) t=-——1} r) t=—.
] 3‘l ) El ] 12! ] 5
SualigiTe 3HaYeHHA BHpasy m+2- p, ARIIO:
g: P-gl __?-.!-:P_ 7:.
2 1 3 2
6) m=—, p=—; rym=-—, p=—.
ym=g Py ) L7 s
SHaiTL 3EAYEeHHA BHpasy 4 -x-y, AKIO:
a) x= - 2 B) PREL O
g VTR g" =7
3 1 1 3
o) x::, y= I r) x= 1:, y=;.
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21.

24.

26.

ZT.

28.
29,

14

Hosenits ToroxkuicTs: 2:(a+b)+3-(a-b)=5-a-b.

Hoseaits Toromxmuicts: 4-(x-y)-2-(x+y)=2-x-6-y.

3 OHOr0 NYHKTY OJHOYACHO B MPOTHIEMKHUX HATPAMKAX BUI-
xanw aea apromobingi. Ilepmmuii apTomobines pyxaBca 31 mBHA-
KicTio x Km/roa, a apyrmii — 3i mBMakicro y kKM/roa. 3a-
NHINITE BHpa3 Oas obYHCcIeHHA BifgcTaHl Mi» aBroMobinamm
3a Bl rOAMHH nicada modaTky pyxy. O0umchits mo BificTaHB,
akmo x =65, y=62.

IIlo6 npuroryeaTm BapeHH#A, MaMa Kynouaa x kKr abiayk asa
ninowo 32 rpE 3a Kinorpam Ta y Kr OVKpPY 3a OiHOK 35 rpH

3a Kimorpam. CrnaziTs BMpas ana obuuciIeHHA BApPTOCT] mO-
kynk#. OfumenitTes BapTicTh NOKYIKH, AKIWO xr=3, y=4.

[ocTaTHii piBeHb

3naiigiTs sHauenna supasy (2-a-5-.¢):(b+2), axmo:
a) a=3, b=5, c¢=-4; 0) a=-2,5, b=2, ¢=1,2.

3naiigiTs sHaueHHA Bupasy (3-m+2:-p):(n-4), axmo:
a) m=6, p=5, n=-3; 6) m=-2,5, p=-1,25, n=6.

Hoseaits Totoxmicts: -0,3-(2-a-4)+1,8-a=1,2-(a +1).

Hoeeaites ToToxxHicTs: 0,7-2-0,2:(11 -2-.1'] =11:(x-2).

Y Tepronomai BapTicTh Nepmol rogMHHA KATAHHA MIiCBKHM cTa-
BoM cTaHoBHTH 100 rpH, a KOJKHA HACTYIIHA TIOBHA YH HEMOBHA
rogusa karasea xourrye 80 rpr. €sren i IOnia karanuca cra-
BoM m rofg i 22 xs. CKaagiTs BHpa3 ana odYHCIeHHA BapTOCTi
nporyiasku. 3Haligite BapTricTh NpPOryiasHKH, AKIO m=3.

Pipma «DPaitHa ABTIiBKa» NOPONOHVE ABTOMOOLILI B OpeHAy.
Ilina 3a Tpu nepmi noeHi um HenoBHi oG opeHAM CTAHO-
BHTE 2000 rpr 3a noby, a 3a KOMHY NOBHY YH HEIOBHY Joby,



TouYnHAOYH i3 wersBeproi, mina opesam — 1500 rpa. Onxex-
cagap i Auapiii openjayeBanM aBTO TA NOBEPHYIH ioro 3a
p ni6 (mobm) it 11 rogmm. CkxnagiTe BHpas ana obuHCIeHHA
BAPTOCTI OPEHAM Ta 3HAINHAITE HOro 3HaueHHA, AKIO: a) p=2;
6) p=8.
31. Ha pue. 1 sobpaxkesno npaMokyTHHII napaneneninesn. CKaaaits
BHpa3 AnsA OOYHCJIEHHA CYMH HOBMKHH ycix Horo pedep.

32. Ha pume. 2 3obpaxeno nipamigy. Cknagite Bupas ans obume-
JIeHHA CYMH JAOBMHEH ycix Ii pebep.

Bmaiizite sHaveHnn upasy x+(y-1): z, mmm-

a) x=0,3, y=-0,7, z=-2,2; ﬁ):::-—, ym% =§.

£) B

Buaiinits sHavenns supasy (a-b):e -!-..ﬂ, AKIIO:
3

| 92 1 1
) a=-——, b=—, ¢=—, d=2—.
) 5 4’ 3’ 4

JoeegiTe TOTOMXKHICTE.

2-(&-—l-b-}"cJ- 2-(n—l-b——l—-cJ—a{a-lfb.-eJ=21:—::.
6 2 6 2 9
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36.

37,
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JloBegiTe TOTOMRHICTE.

Baacra mBBAKICTE MOTOPHOTO
YOBHA — X KM/roj, a MBUAKICTE
reuil piukm — y KM/rog. Ckiaa-
AiTeE BHpa3a anA obuHcIeHHA Bijg-
cTaHi, AKY NOJONAE MOTOPHWIA
JOBeH 3a 2,5 roa, AKNIO BiH MaH-
Be: a) 3a Tediew piukn; 6) oporu reuil piuxku. Obumciairs, Ha
CELIBKH Dinemie KinoMeTpiB npoijie 4OBeH 3a Tediew piukH,
HixK nmpoTtH Tewii, axu x =20, y=2.

Ksazpar 3i cropoHowo a cM possinnin Ha ABa piBHI npAMOKyT-
HuEKH. CEIagiTes BHpas ang o0uHCIeHHA NepHMeTDA KOMKHOTO
3 OflepiKAHHX NMPAMOKYTHHEIB. Ha cKinpKm caETHMeTpiB cy-
MapHHIl MepuMeTp ABOX OAEPIMAHHX NPAMOKYTHHKIB Ginbimmii
3a mepuMeTp KBagparta?

Craagite Bupas ansa obuuciaeHHs nepuMmerpa P ra mnomi S
naockol ¢girypm, sobpayenol Ha pHc. 3.

CraagiTe BHpas ana obumcieHHA nepumerpa P ta nnomi S
naockol dirypn, zobpamenol Ha puc. 4.

[ e i
x
iy 4] ¢
i d d
X
< a
Puc. 3 : Puc. 4




§ 1. Yucnosi ta byksexi supazn. ToToOMHOCTI

_1‘:"" ; .
; 5h LlikaBuHKK BIA pigycAa Tapaca
vr--‘--J

i

| VYoepme OyxkBeHa CHMBOJIIKA 3 gBHIAacH
B «Apudmernuis Hiogpanma. Hesigomy

peanuney JliodanT HasueBaeB eapiTMoOCH

I]§E¢EHI ﬂﬂﬂlsﬁt:!lilﬂil'ﬂ‘
cokuit (Il cr. 1. &) —
A3BHBOrPeUbKMA MaTe-

(rpensk. aptBuoc — umeno) i mosnauar Gyk- S

BoI0 ¢ (cirma). KBagpar HeBigoMol BeJIHYIH-

HM BiH noamauas Ovkeowo & (menwra) — ne wizi;u
nepma OVKBA IpenbKOTO CJAOBA <«JHHAMIC» binocod, Marematus,
(duvapc — ecrenins). CywacHoro BHTIAAY ;

fie L NPUPoAo3HaBeLb.
OykBeHiili cuMBoxini Hagae Pewe [Jexapm,

3AMPOBAAMBINH MO3HAYEHHA 3MIHHHX 1 1mIV-
KAaHHUX BeaHuuH (x, y, 2), a TakoK DVKBEHHX
roedinienTis (a, b, c).

_._,.--.{"]

[IJ'.'— .
I‘ w1
.'l -

3anuTaHHA | 3aB4adHA Big aigycs Tapaca

.,_.-..L-_p_
¥

2

L Yn gosoguiocsa BaM oDYMCHHOBATH SHAYEHHH BHpAasiB v peajib-
HOMY 3KHTTi, A8 po3B'#A3aHHA npakTHuHOl 3agaui? PoakamirTh
opo me.

2. Kopucryiounch JOZATKOBHMH Jyepenamu indopmainii, oigro-
TyiiTe KopoTke nopigomnenns npo Hiodanra ta [exapra. o
Bac Hawbigwmie Bpasmiao B ixHiIX Giorpadiax?

E/ MoBTOpeHHs Ta NIAroTOBKA 40 BUBMEHHA HOBOro Martepiany

1. 3maiigiTe 3HaueHHA BUpasiB Halibinbm 3pyuyHuUM cnocobom.

a) 35-123+65-123; B) 4,?-3%4—4,7-6%.

6) 27-32,8-27-22,8;

2. Ilip wac poanpogaky miHa Ha KypTKY 3Hu3unacs sixg 4800 rpu
a0 4200 rpa. CEKLNBKH BIACOTKIB BiJ MOYATKOBOI IIIHH CTAHO-
BUJIA 3HMMKKAT

17
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3.

§ 2.

Oxoporens cynepmapretry Cemen geprye oguH pa3 Ha 4 gobn,
a npubupansEunsa Oxkcana — oauH pas Ha 3 gobu. Opmoro
pa3y depryeanea obox npunano Ha cepeav. CrRiabKH mpoige
nHie, konu Cemen i OKcaHa HACTYNHOIO pas3y 3yCTPiHYTBCH HAa
CBOIX 4YepryBaHHSAX y cepeny?

IMoGyayiite B 30MMTI B KAITHHKY KBaJApaT 31 cTOPOHON:
a) 4 cm; B) 3,5 cm; B) 52 MM.

SHaOITE N0l KBAApAaTiB, AKI BH moOyayBaiy, BHKOHYVIOUH
nonepejaHe 3apiaHHA.

Konexmnionep kybukis Pybika mpuma- A uu snaete | Ay
fap eKCKIW3MBHHUII ex3eMmaap kKybu- BW, WO Take N?f__tﬁ
K&, BATOTOBIeHHH iz amerHcTy. [loB- ameTmcr? e
uHA pebpa nsoro KybHKA JOpPIBHIOE MouikaeTeca

6 cm. Crinekn aMmetHery (v em?) 6yio y BUMTENA
BHTPAYEHO HAa JOro BHTOTOBJEHHAT abo ymTenbKM

| i
. reorpadit )

BurparamMmu Ha o00pobky aHexTviiTe.

CTeniHb i3 HATYPanbHUM NOKAZHNUKOM.
BnacrusocTi cteneHsa. CTaHAapTHUK BUrNag YMcna

CTaHOapTHUN BUrNAA YMCna

Yyopa sanuTana v IOTYVYHONO iHTEJNeKTY, AKa BiJcTaHs Big
Semai go Conus. Orpumana AUBHY BiAnosigs: npHOIH3HO
1,5-10° kM. Ilerpuky, TH He 3HAaEHI, IO e O3HAYAE?

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

3uaw! Meni pgiayes Tapac mxapromMa posnopigas, o e MaTe-
MATHKH JiHVIOThCA DaraTo HYJIIB NHCATH, TOMY H NpHIVMAIH
Takuil crnocib sanmcy uucen. fl anarw, mo eigcrases Big 3emii
no CoHOA HASHBAKTLE ACMPOHOMIYHA OJUHUUA 1 IO BOHA J0O-
pisawe npubaunaao 150 000 000 xm.



§2. Crenive i3 HaTypanbHMM NOKAIHMKOM. BRacTmBoCTi cTeneda. CTaHgapTHUM BUrNSM YMCna

s, > A mo0 osHavae 3ammc 10%? A snaro amme, mo 10% =10-10=100,
¢ a10°=10-10-10=1000.

A Bpaskaw, mo Tyr mock nogiore. ToGTo
nas ofumcnenns 10° Tpeba uncao 10 mo-
MHOXHTH came Ha cebe 8 paais. aiina kpa-
e 3aMATAiMO V BUHTEIA H BUHTEILKH!

+++++++++++++++++++++++++++++++

Tak, Ilerpury, TH MipKyem y NpaBHJILHOMY HANPAMKY!

o6 3HaiTV 3HaYeHHs BUpasy a (UMTAETbCA: «a B CTeneHi n»),
Tpeba Ynucno a B3ATM MHOXHUKOM i pasiB.

Hanpuxnan: 3'=3.3.3.3=81; 2°=-2.2.2.2.2=-32;

10 =10-10-10-10-10-10-10-10 = 100 000 000.
— | lOKa3HWK CTeneHa

¥V TakoMy BHOAAKY YHCI0 @ HAIHBAIOTH n} Coariss
cTenedHem, YHUCNI0 4 — OCHOBOM CTENeHHA, YHC- /'a
JO n — NoOKasHHKOM CTelleHdH. OcHoBa cTenexA
i% 7 xs
(. .3/ Ho peui, IpupOAHO BBayKATH, WO « = a' #t at=a.
Ly ot
|

3anuc uncna y surnagi - 10" Ha3MBaKOTL CTaHAAPTHUM BUIMALOM
yncna.

IloMoBHIHCH, IO YHCAO0 X MAE€ OVTH He MeHIIHM Bifg 1 1 MeEmIMM
Big 10. Takum wunom, 150 000 000=1,5-10%, a 24 500=2,45-10".

19
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—

'I--- - --I
| IIpo BMKOpHCTAHHA YHCeJ YV CTAHAAPTHOMY BHTJAMI _\' sy

niguaiitecs Oinbme y BunTens abo Buurensku Qizmku. 7

BnacTuBOCTI CTENeHIB

Ilikaso! A un MoHA BHKOHVBATH [ii 13 uMecIaMH V CTAHJApPTHO-
vy BuraAgi? Hanpukaag, A xouy DOMHOMKHTH 3.10* ra 2:10°.

B Ilymaio, mo e mecknaxuo: 3-10%-2.10% =3.2.10*.10%.
=/ Tenep s smaw, mo 10*=10.10.10-10, a 10° =10-10-10.
Otxe, 10*.10°=10-10-10-10.10-10-10=10" .

Tomy 3-10".2.10° =6.10".

G’ [Ipasuasuo, Ierpuky!

W  Tpoxwu cknaanime 6yae, konn 3-10%-4-10%. Ba cnocobom ITer-
pHKA BHHIE 12:10°. Axe x Mu NOMOBHIHCH, M0 MHOMKHHE
nepep crenedem 10 mae 6yru Big 1 go 10. Topi sanumenmo Tak:
12=1,2-10.

OT1xe, MmaemMo;

12-107 =1,2-10-10 =1,2-10-10-10-10-10-10-10-10=1,2-10%.

Y saransHOMY BHOAJKY cHocid MHOMKeHHA CTeNeHiB i3 ofHAKO-

BHMH OCHOBAMH H HATVPAJTBHHMH MOKA3HHKAMH MOMHAa 3AIN-
CATH V BHI'VIS[A1 BIACTHBOCTI.

k k

Bnactugicte 1. a"-a”" =a™

Y BEMNagKy MHOXEHHA CTeNneHiB 3 OHAKOBUMKM OCHOBaMKW NOKas-
HWKW CTeneHiB A0A4akTh, 8 OCHOBA He 3MIHIOETLCA.

20



§ 2. Crenive i3 HATYpAN bHMM NOKAIHMKOM. BRacTmeoCTi creneqs. CTaHgapTHHi BUrNSM YMCna

Ienyrore me it iHmi BaacruBocTi creneHie i3 HaTypanbHHUMHK
ODoRAIHHKAaMH.

E=a"* (tyr n>k, a#0)

I{/ Y Bunaaky AlneHHA cTeneHis 3 OAHaKOBMMKW OCHOBaMU MNOKa3HUKK
CTeneHiB BiAHIMaWOTL, a8 OCHOBa He 3MIHKETLCA.

Bnactueicth 2. a” : a

Hosenenna BaactusocTei 1 i 2: o
https://rnk.com.ua/106079 ‘4 ; 0

k
Bnactueicte 3. [a") = g"*

Y BUNagry I'Ii.qHE{EHHFI CTenedHA 00 CTeneHA NoKaiIHWKA cTeneHis
NepemMHOoXYIoTE, @ OCHOBa He 3MIHIOETBCA.

Bnactueicto 4. (a-b) =a”-b"

Y BuUNagKy nigHeceHHa Ao creneHs QobyTky Tpeba KoKHWIA MHOMHWK
NiHECTU A0 UbOro CTeNeHs M pesynbTati NepemMHOXUTH.

G g@lﬂ
lloBenenna BaacTHBocTed 3 1 4: @z -
https://rnk.com.ua/106080 Er’ﬁ

Mpuknagwn

1. SHaligiTh 3HAYEHHA BHpPa3y 3~x4—4~y3, AKmo x=2, y=-1.

Pozs azannsa. CnouaTKy BHKOHAEMO MiJHECEHHA A0 CTeleH#A:
8

2'=2.2.2.2=16; (-1)" =(-1)-(-1)-(-1)-(-1)-(-1)-(=1)-(-1)-(-1) = 1.

Tenep mnigcTaBEMO 3HAYEHHA CTENeHIB VYV [ODOJaHHMH BHpAas:
3:16-4-1=48-4=44.

21
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° 3HAlAITE 3HAYEHHA BUPA3y T AT
Posé'asanna. Ockinpkn 6=2.3, To B YHCEeTBHHKY MAaEMoO:
6% ={2_-3}5 =29:3% F apamennuyky: 2°.21-2%4_-29 5 32.3%_
—32+5 _ g7,
2?.g®
TakuMm YHHOM, OfEPHYEMO:

29.37 "

Momitumo, mo 2° =2%1=28.21=2%.2 a 3%-37"1-3".3'-3".3.

& B o7
6 22373 _3_,1 .

OTixe, MaeMo: =
' 95 91 32 35 98 937 2 2

ﬁ' NepesipTe cebe!

@ HaitTe oaHAUeHHA CTEeNeHA 3 HATYPAJLHMM NoKasHunkom. Hase-
OiTh OpUKIagH.

@ ITo oznauae sanucaTy 4HCI0 y crapgaprHomy suraajgi? Hase-
AiTH OpHKIAZAM.

@ CihopmymioiiTe BIACTHBOCT] CTENEHA 3 HATYPAJIBHHM NMOKA3HHA-
KOM.

Pas!
1. Banuwirts y BUrAAAL cTneHs. |
a) 10-10-10-10; B) a-a-a-a-a;
. ) 3-3-3-3-3-3-3; r) x-x-x.
- SanuiniTe v BHIIA41 cTeneHs.
a) 9:9-9-9.9; B) ¢-C-C-C-C-CC}

6) 14-14-14-14; r)n-n-n-n.




.
T
5
i
6
)

E B

Er B B

SanumiTes cTemiHe y BHrAAAl KoOyTKY.

a) 5% 6) 3% B) x*; r) y°.

‘BanmmiTe CTENiHL Y BHIIAAL JOOYTKY.

a) 2% 6) 5%; B) a'; r) b*.

OGuneaiTs.

a) 2% 6) 34 8) 5% n(-2)':  w(0.2).
a) 27; 6) 4°; B) 3% r(-3)':s  w (05)".
Obuncaits i nogaiiTe peayALTaT YV CTAHAAPTHOMY BHIJIAMIL.

a) (4-10”)-[2.¢-1ﬁ“); B) (2,4-105)-(0,5.103].

6) (1,2-10*‘)-[3-'16?);

O6unenirs i nopaiire peayasTar v CTAHAAPTHOMY BHrIsmi.
a) (8-10%)(3.10°); 5) (8,5:101)(0,2-10°).

6) (2,44(1")-(2*10“);

3HaiiiTh 3HAYEHHA BHPa3y.

a) 4°-68; B) 5,7-10" +247;
6) 2°-5°; r) (0,3)"-1000.
SHalgiTh 3HAUEHHS BHpasy.

a) 8% +29; B) 5-10*-3,1-10%;
6) 5°-5%; r) (0,2)°-100.

Piuka Hin mae mosxuuay 6853 xMm.
3anumiiTe AOBKHHY i€l piukn B ki-  Hin — piuka 8 Appuui, {
JoMeTpax y CTAHNAPTHOMY BHTJIAMAL. € HaNAoBWOI PpiYkow

y cBiti. Auxenn — Bo-
Bonocnay Amxens Mae BHCOTY  pocnag y  MMispenwiin

979 M. 3amAMIITL BHCOTY IBOTO BO-  Amepuyi, € HaABALWUM
AOCHALY B METPAX y CTAHAAPTHOMY  BOAOCNAfOM Y CBITL. h
BHTIAAL.




)

E B B

faf ‘. {1y 2\’ 2Y
of3): o) (-3 ofes-3).
" es . 0
a) [—r%-)! 0) (-:—) ’5.:. B) [1+%) : T) [0,25—%) .

BuxonaiiTe MHOZKEHHA TA HOJAlTe PE3YJIbTAT ¥ CTAHZAPTHOMY
BHTJIsA/L. '

[— 10’) (3 Iﬂ‘] , 1!] [— :mﬁ) (a.m”).

6) (5-10‘]{—40‘];

Buxkonaiire unomn Ta NOAANTE Pe3yJbTAT Yy CTAHAAPTHOMY
BUTIAAL.

a) (I-mﬂ}(.;-m“]; _. n][ 13“](15-11}“).
6) (a-m“){%-m“]; |

SHalaiTe aHAYEHHA EE]JBBF}'.*: A

3 "
1) 1 =2 (1Y,
a) [E) 3 6) (013}‘—(;];

SHAHAITL 3HAYEHHA BHpPA3y.

3 -, .4
1 ) 3 (1)
a) (:) 64 ; 6) (0,5) +(2]

SHail1iTh 3HAYEHHA BHpAa3y 2.x%—2", AKILO:

1 1. =
a) x ) x 2 B) x 4—3...




BB E B E

-
2.

E)

@ a-01; 0 a=2;  ma=i.
O6uncnirs.

a) (:a“)II 6) 22.24;  ») 57:5%;
a) (2‘]"1':_ 6) 3°.8%; ) 4%:4%;
CnpocTiTe BUpas.

a) (-m)*-(-m)’;  6) (-m)’:(-m)’;

Cupocrite BHpas. |
a) (-p) -(-p)"; 6) p*:(-p)";
Buxonaiite nopisnaHHA.
' 2
2—1i1
B’.I__[ 5) 3
‘1 4 "
6) *3;-) i0; r) (0,9) i1
\ ;
BuxonaiiTe nopiBHAHHA.
&
B) (i) il
11

r) (24)" i1

F4 a
a) -—ElJ i0;
. 3

a) (-4,5)° i 0;

o
5) (-1-;3{-) i 0;

ﬁ BuaiigiTe 3HaveHHs Bupasy a°+3-a', axmo:

r) (2,5)°-45.

r) (0,4)° 5.

8) (-m)’ :m*.
2 (-p)":(-p)".

0 (0,3)" i (0,3)°.

m (0,2)" i (0,2)°.

IMnoma Ppaunii npubiuaso gopienwe 552000 kM. BanumiTs
V CTAHZADPTHOMY BHraazl niaomy PparHnii: a) v KBagpaTHHX

Kinomerpax; 0) y rekrapax.

Ilnoma Gaceitny piukm Amasonka mopisawoe 6915000 xm .
SanuuiTe y craHAaprHOMY BHriaaai nnomy daceilny Amazos-
KH: ) V KBAJPATHHX KinomeTrpax; 0) B apax.




; ._I}:-i-_,- an. a' _ 2 Y
a) (2;}, 6) (TIEJ 2 B) (L,2); r) (_I_EJ '

31. Buxonaitre Aii Ta nogaiire peayaprar y cTaHAapTHOMY BHrASL.

a) (—3.1. 10#}..!4_-10*); B) [-1%.111"]-(—5,3.10‘);
" -
. 6) (Eilﬂa]-(lgdﬁ’j; 1) (3.2-10“):[2-1{1‘].
32. Buxomaiite fii Ta mogaiite penjr;uﬁmr V CTAHJAPTHOMY BHIJISIII.
o) (17:10°)(-8-10%);. 8) (-.—‘1-%-10"){—1%-10“];
6) (4-10']-[10%*111"];- r) (7,5:10%):(5.10°).
33. 3maiigiTs sHAUeHHA BHPA3Y.
a) (11]:21: ~B) {lr-‘iés*ar{n.ﬂﬁ}’--lo‘.
3 9 W5 T
. |
6) {-ﬂ.l}“-[ﬁ] ;

34. 3mnalifiTe 3HAYEHHA BHPAa3y.

12 .1 1. . \2 o na




ﬁﬁ" Buaiifite sHavenHs supasy a-b’-b, axmo:

&, ﬂ=1,5, b=2;
6) a=0,5, b=-6;

.....

) !
a) x==_ y=3%
) x o Y |
6) x=0,5, y=-4;

37. 3BuaiiTh 3HAYEHHA BHUpAasy.

a) (0,3 :(0,3)""" ) (-3.2)" (g)‘
_ ol A
38. BuaiixiTe sHAYEHHA BHPA3Y.

a) (1, 2}2025 :(1,2)”“5-;

8) (-3,5)° [%T

. 2\ o’ 4
(23):43)

o[ o

B) a=0,1, b=2,5.

BuafiiTs 3HAMEHHsA BUpA3y X-¥° +y°, Axmo:
B) x=-2, y=0,2.

4

ﬂ Poasxpuiite gyxeu. :
e A (3:0)707 6) c*-(c*+2); 5) m*.(m*+m?).
40. PoaxpuiiTe AVKKH.

a) (2:2)" 2% ) (4-5)u% B) 2t%.(t' - 1?).
41,  OBumchairs. :

4 1

- W (22) 6 (5°) :(5"5°);  m) __f%] [g} :
42. O6umcHiTh. .

a) (3°-3) o) (€)' :(47:4); w3 1] (0,3)°.



Poagin 1. Uini pupa3n

43.

N
44,

45.

IlogasiTe Bupas y BUrISAl CTEeNeHA,
a) a'®-p'%; 6) 8-¢?;

IlopaiiTe BHpa3 v BHUrIAl CcTeNeHd.
a) y? 1'%, 6) 1000-m®;

Bucora ropu Erepecr — 8849 M,
a rambuEa MapiaECEKOTO KO0JI0-
ba — 10984 M. 3annmirts KoxHe
3 MOJAAHHX YHCe] V CTAaHIAPTHOMY
BUTIAAL B MidiMerpax. 3 ACVHTE,
Ha CKIMBKM MiJdiMeTpiB Apyre uHc-
Jo OGineine 3a mepHoie; BiADOBIAL
NojlafTe ¥ CTAHNAPTHOMY BHIJIAML.

8) 81-d'%-p's.

x) 32:8.g%,

l[opa EBepect — HalBMLLa
BeplWKUHa Ha 3emni.

Mapi KWW —
Hanrnubwe micue CeiTo-
BOr0 OKeaHy.

Hacenenna Crambvaa cramoBurs npubauaso 15415000 ocib,
a HaceneHHa Mexiko — 3919000 ocif. 3anuunTe KOMHEe
3 nojaHWX uncen y crapgaprEomy surnani. Ilopiemaiire, Ha
ckinmsKH ocid macenemuaa Crambyiaa € GinsIEM 3a HaceIeHHA
Mexiko; Bignoeias nogaiiTe v cTAHZAPTHOMY BHIISAI.

A um sHaere BH, mo Crambyn — mHaiibiaeme micTo
+ Typeuunnn, a Mexiko — cronuna Mexkcnkn?

BUCOKMI piBeHb

BurxounaiiTe migHeceHHA 0 CTeNeHH.

3 1 £
a) (2a) ; 6) [-Eb] :
BukonaiiTe miilHeceHHA 10 CTeNneH:A.
i
a) (-4m)*; ﬁ}[%nj;



-
52

£)

(Ei)E-TB*TE

i} ;
P
3)3 712 9
(ﬁ-] (37) 310
ObuncairTs: a) ——— B) 3 -
5 31%.102 -(m‘]
BukonaiiTe MHOMeHHA.
a) 5200.0,2197; 5) 41%5.0,25'77;
5)* 50 o7 (1 o
6)|—| -1,4™; 3" —=1 .
(7). » 3" (3)
BukonHaliTe MHOMEHHS.
137 _
a) T‘“'G] ; 8) 10'7.0,1%;

o (3) (3)" n 8(1)"

SHAJiTL 3HaYeHHA BHPaay.

8), 81051901 599 u) 34 :(9%-01");

6) 57 :5™:25; r).4*11.1017 ; 40'%.
SHailfiTe 3HAYEHHA BHPAa3y.

a) 2'9.5190:10%; B) 35" :-(5“-7“::..'525];
6) 347127, r) 5-1‘&“‘.‘-‘: 10",

Cepenna BifcTaHs Bifg Beu.ni no IOnitepa craHOBHTH
778000000 kM, a cepenns Bigcrans Bim Semmni go Micama —
384400 kM. 3anHmiTE KOXKHe 3 NOJAHHX YHCe] V CTAHAAPTHO-
my Buraagi. IlopisusaiiTe, v ckinekn pasis mepima sasHadeHA
Bifcrans Ginbma sa apyry. Bignosiae okpyraiTe go oauHunb
i mopaiiTe y craHZapTHOMY BHTJIAXL.



Poagin 1. LI BUPA3W

— 9

56. Hacenenmns Imail cranosmre npubamano 1415000000 ocid,
a wacenenns [lonemi — 38500000 ocib. 3anumits KoxHEe
3 MOJAHMX YHCe V CTAHZAPTHOMY BHIIALL. ¥ CKIIBKH pasis
nepule sasHavedHe uucsio Giasme za apyre? Bignoeias oxpyr-
JiTh 0 OOHHHAOEL i DogaldTe V CTAHAAPTHOMY BHTJIAMNI,

LikasuHkw BIg paigyca Tapaca

[Touarra crenens Bnepme noyae suxKopucroeyeatu Eexaid. Baac-
tugicts 10" 10" =10™"* ynepme siaxpus i noBis Apximed. ¥ IX cr.
nepcbKHil MaTeMaTHK Anbt-XopeiMi BHKOPDHCTOBYBAB TEPMIiHH «MAJ#
ANA KBagparta 1 sxkax0e aaa Kyba, AKI srogom icaaMcbKl mMareMa-
THKH No3Hauanu Ak m i k signosigno. Hanpukiani XVI cr. Hoem
biopzi novaB BHKOPHCTOBYBATH /18 NO3HAYMEHHA CTEIeHIB JAaTHHCBKI
OYKBH, a OCTATOYHO CYYACH]I NO3HAYEHHA CTeneHis OVaH 3anpornoHo-
paHi Pene [Jexapmom y iioro npauni «Ceomerpias (1637 p.).

Eeknig (6n. 325 — 6n. 270 pp. Ao Apximen (6n. 287 — 212 pp.
H. 8.) — AAaBHbLOTPEeLbKUIA MaTema- A0 H. &) — [aBHbOTPEeLbKN
TWK, 2aBTOP Neplux i3 Bigomux Teo- MaTeMaTuK, Qi3uK, BUHAXIOHWK.

PETUMHMX TPAKTaTIB i3 MaTeMaTHKM.

Woct Biopri (1552-1632) —
WBeHLAPCEKMA | HIMeLbKWUH
MaTeMaTHK, acCTPOHOM, FOOWH-

Anb-Xopeami (6n. 780 — 6n.
850 pp.) — nepcbkuin mare-
MaTHK, acTPOHOM, recrpadg.

HUKap.
1.-_-;_‘;;1}' ¢ 3anuTaHHA | 3aBgaHHA Big giaycs Tapaca
) 2

| 1. Kopucryounck AOJATKOBHMH mIXepenamy imdgopmamnii, spo-
GiTh HeBenMKe moBigjomiaeHHA npo: a) Apximeaa; 6) Eexkaiga;
B) Ans-Xopeami. [Ilo Bac manbinenie samikaBnao B ixHIX 6io-
rpadgiax?



§ 2. Crenive i3 HATYpAN bHMM NOKAIHMKOM. BRacTmeoCTi creneqs. CTaHgapTHHi BUrNSM YMCna

2. HewuMm uumHOM BEIMK] YyHCIA, 3AOHCAH]I V CTAHAAPTHOMY BHIJIA-
Ai, BUKOPHCTOBYIOTE Vv (hiznui, acrporomii, ximii romo? Kopu-
CTVIOUHCH JOAATHOBHMH yKepenamMu imdopmamnii, aisHanTecs
npo HAROLABIN «3HAMEHHTI» YHMCIa, 3ANHUCAHL V CTAHJAPTHOMY
BHTAAMI, a4 TAKOX mpo iHmm Bigomi maremaTwuni Ta dhismuni

KOHCTAHTH.

E_./ MoBTOpPEHHA Ta NiAroToBKa A0 BMBYEHHA HOBOTO M&TEDiBJ’I}I‘

1. omexiTs ToTOMHOCTI.
a) 3-(a—b)+3-(a+b)=6a; 6) 6+3-(x-1)=3(x+1).

2. Ha nauni xegipy manucano: «Kegip CMAY-
HUN. Maca 870 r. HKupmicte 2,2 %-s.
SHaligiTe BMicT KupY B il nauni xedipy.

3. 3maligiTe a3HauYeHHH Bupasy HaNGLIbIO
3pVIHHM crnocobomM.

a) 8,7-3.6-3.7-3.6+1,4-12-1.4.7:
6) 4 5+12-4,5+85 5,555,
3 3 i 7

4, Ilo6yaviiTe Ha KoopAWHATHIH npAMid TOMKH 3 KoopauHATAa-
mu: A(-4), B(2,5), C[ﬁ%].

5. IlobyayiiTe 3a pgomoMorow TpaHCHOPTHpa KYT, MpajgycHa Mipa
AKOTO JOPIBHIOE:
a) 180°; 6) 90°; =B) 45°; r) 120°; nx) 30°; e) 150°.

6. HassiTe npuaaiiMal apa o6’eKTH HABKOJIMINHBLOIO CBiTY, fAKI
MicTaATEL: a) rocrpi kyrH; 6) npami KyrH; B) Tymi xkyrm. dAxi
KYTH, HA BAIIY AVMKY, YacTilie 3ycTpPivYalThCA B NOBCAKIEH-
"Homy #xuTTi? AK BM BBamaeTe, uomy?
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Poagin 1. LU BUPA3M

§3. MoHomu (ogHOYNEHN)

MOHOM i HOro CTaHAAPTHUMW BUINAQ

Teranko, morpibEa TBOoA momomora! JlwwbGaw rpatH B maxm
i Xouy BHroToBuTH cobi gepes’ani maxoei girypru. H Bxke
apobue 32 3aroToBKH vV (OpMi NpPpAMOKYTHHX Hapajeleninmemin
i3 BUMipaM®u a, a i b. A un BI3yTh BOHH B 0Ch I exomopliy ob'e-
mom 5 mitpie? Hxk mopaxyeatn 0b'em yeix sarorosox pasom?

Exotopbu supobnawte abo
3 HaTypanbHMX marepianis,
abo 3 TaKMx, WO WBMAKO pO3-
KnapawtecA. Exotopbu Bce
YyacTiwe BWKOPWCTOBYIOTh 3a-
MICTb NOMIETUWIEHOBWX NAKEeTI.,
AKi 3abpyaHI0Te foBKINNA.

Homuux npobaem! O6'eM ogHOro Takoro napaneneninena ovae
a-ab=a’b , A A4 32 3aroToBOE MAEMO 32.a%.b. Tenep caig
a’AcyBaTH poaMipH OAHIEI 3AroTOBKH, | TH IpO Bce Ai3HAEIICH.

- %, e
1 P I

Y mene ganuranug! [lerpuk Bumipas saroToBry i Busa- 2By
BHJIOCH, Mo a=4 cM, b=6 cm. To um momicTaTecA Bei o
32 saroroskn B cyMmKy Ilerpuka? Ilpo Beax Bunanok
Haragaw, mo 1 girp = 1000 eM®,

>

@. Bupasu Ha KmTanr 32.4%.b V MATEMATHIII HAZWBAKTE MOHO-
: Mamu (ogHouNEeHamu).

ey

.,._ KoxeH moHom € abo uncnom, abo 3mivHow, abo gobyTkom uucen,
Y 3MiHHKX i X cTeneHis.

32



§ 3. MoHOMM {ofHOMNEHM)

Ilix wac sanucy MOHOMIE JJIA ONPOCTOTH 3HAK MHOMEeHHA MOMNHA
He aanHcyBaTH, ToOTO: 32.a°.-b=32a%.

SHANAH MOHOMH: -~ E 10
https://rnk.com.ua/106081 é
o [Ee

Moumom, akmit omepskanu Ilerpuk iz Teramkow, sanucaHmii
y CTaHfapTHoOMY BUrMAafl: cepell MHOMHHKIB 4YHCIO JHIIE OjAHe,
il sanmMcaHe BOHO HA NMOYATKY BHpPaay (Take 4YHMCI0 HA3HBAKOTL
roediyieHTOM MOHOMA), 1HII MHOMKHHKH € PiSHHMH 3MiHHMMH B TIeB-
HHUX cTenenax. Momomn 4x2y5; —2cd*m* rex sanmcani V cTAHJAPT-
HOMY BHUTIALl, a MOHOM 2-m-5- ,t'»*-m2 He JamHcaHWii Vv cCTaHJAPTHO-

MY BHTIAMLL.

Koxen MoHOM MOMHA 3aITHCATH V CTAHJAPTHOMY BHIIAAl, BH-
KOHABIIA il i3 uncaamu Ta crenedamu. Hanpurnan:

2.mb-pm>=25pm-m?=10pm®.

Y
\ [ ==

¥ mene me sanuranHa! Axi snactusocTi aif mam umc- | 4
JIAMHM TA BJACTHBOCTI CTeNeHiBE BMKOPHCTOBYIOTH YV BH- |
MAIKY 3BeJeHHA MOHOMA 0 CTAHAAPTHONO BHTAALY?

AKWO MOHOM NOAEHO ¥ CTaHAapTHOMY BUIMAAQIL, TO CYMY MOKa3HW-
KiB CcTenedie ycix WOro 3MiHHWUX Ha3WBaKTb CTENEHEM MOHOMA.

Hanpurknan: cremias MoHOMA 4.1:29'5 popisaoe T (6o 2+5=T),
a cTeniHe MOHOMA lﬂlpmﬂ nopieHOE 4 (6o 1+3=4).



*"t AKwo KoedilieHT MOHOMa AOPIBHIOE 1, TO Liei KoedilliEHT MOXHa
T & He smucytam

Hanpuknan: 1-a® bu—a

Aii Hap MoHOMaMK

o T

.. [Hobytok moHoMmiB Tako# € MOHOMOM. TpPaaWUiNHO pe3ynbLTat MHO-
() KeHHA MOHOMIB 3anuCyioTb y BWMIMAAI MOHOMa B CTaHAApTHOMY
BUrnAgi. '

Hanpuknajn: DOMHOMHMO 4c=p' HA ~3p3t. OgnepsHMoO:

F @ % & @ @ & & 8 B @ F & 8B & & ® &8

y .. Y Bunagky n],que:cem-la HGHEHE Ao c*reneim Tako¥ OfepXKyeEMO

-? _ MOHOM. PesynbTaT NigHeCeHHA MOHOMa [0 CTEMeHA 3anucyioTb

o _ y BUFNAR| MOHOMA B CTaHAAPTHOMY BUTNAAI

Hanpuraan: (5&21:‘ ) =5%. (aﬂ )n . (c"‘) =125a%1?

A B MeHe 3HOBY sanutanaal ki BractHBoeTi miii Hanm
YHC/JAMHM TA BJACTHBOCTL CTENeHIB BHKOPHCTOBYIOTH
V BHIAAKY BHKOHAHHA A1l Haj MOHOMaMH?




[ —
o e, !

NepegipTe cebe!

@ Hximmm MoHOMaMHu (ogHO4YIeHaAMU)?
@ flk sanmmcaTH MOHOM Y CTAHAAPTHOMY BHTJAni?
@ Ik BusHauynTH crenins MoHoMa?

@ flx BUKOHYIOTH MHOKEHHA MOHOMIB i migHecemns ix Ho cre-
nena?

ﬂ"’érj
- fki 3 maBemenux BHpasis ¢ momomamu? fki 3 HEx sammcami

y CTaHJapTHOMY BHIJALI?

a) 3-x-y; 8) —3,5; n 5y 4.1

. e . M ﬂi

s ) 2a5 r) ¢+d; e) 6:f-g°-f.
2. fxi 3 masesennx Bupasie e momomamu? Slki 3 Hux sanmcami
¥V CTAHZAPTHOMY BHTAAAIT
a) -5-a-c%; B) p; n) 8,5-m”.z;
6) 2-x-y% r) b-T-b; e) 7-c-2-b.
3BefliTh MOHOMH /[0 CTAHJAPTHOTO BUIJIAAY Ta 3HAHAITE cTe-
HiHbL KOMKHOIO 3 HHX. -.
a) 3:2-¢; 6) x-y-x; ) 2:n27.0%p% 1) 4.5".3.5%
SanumiTe MOHOMH Y CTAHJAAPTHOMY BHIIHJL Ta amaiifite cre-
HiHb KOMHOIO 3 HHX.
a) -4-5-x; 6) a-b®.a; B) 8:¢*-d*.c®; 1) 10-k7-6-k°.
BuronaiiTe MHOMEHHA MOHOMIB.
a) (3a)-(4b); 6) (:’y“)-(xﬁ); B) (Emﬂ]-(m“ )

"

i B B
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.
6.

[o—

BukonaiiTe MHOMKEeHHA MOHOMIB.

a) (5x)-(6t); 6) (ﬂzb]-(ﬂd]; B) [3{;")-(:}3].
BurxoHaiiTe migHeceHHA MOHOMA A0 CTeHOeHHA.
a) (2x)%; 6) (azb]i; B) [4-.-:.:12)2.

BurgonanTe nijHeceHHa MOHOMA A0 CTENeHHA.

2 213 5 13
a) (3y); 6) (mt‘a) - E) [Ek‘!s] :
Y rpupiusoro Imurpuka € 24 kyOukn, KoxeH i3 AKUX Mae
pebpo a cm. Criaagith BMpas AaA OOYHCIAEHHA 3JArajJbHOTO
o6’emy peix kybukis Jimurpuka. Un € opep:xanunit Bupaa mo-
"HoMoMm? HAKnio Tak, To 3EAHITE Horo KoedilieHT i cTenmiHb.

II'armpiuna Oxcamka wmae mHabip ia
16apkymiie  KoOJBOpOBOTO  mamnepy,
NPUYOMY KOMEeH APKYVII € KBaIpaToM
3i cropoHow b cm. CEiaagiTe BHpa3s
Ana obuNMCcNeHHA 3aralsHOol NJaoml Beix
APKVIIIB, II0 € B AiBYHHKH. YH € mel
Bupa3 moHomom? fkmo Tak, To 3HaN-
JiTe #ioro kKoedinieHT i cTeninb.

"0') CepepHiit piseHb

11.

12.

3BejiTe MOHOMH A0 CTAHAAPTHOIO BHIIISAY TA 3HaAMAITL CcTe-

NiHbL KOMHOIO 3 HHX.
1 4 . p
a) I'IE'? 6) -2,2.y%-3-t .y B) %-z-t-z*-t-?.

SanumiTe MOHOMH Y CTAHZAPTHOMY BHIJIf/i Ta 3HAHAITL cTe-
MIiHb KOJKHOTO 3 HHX.

a) ag---f-g-; 6) —4,3-b%-2-¢°-b; 8) %*d@“-d:"-e-lﬁ.



13.

14,

15.

1

§ 3. MoHOMM {oHosneHw)

BuroHANTE MHOKEHHA MOHOMIB.

a) [[},513)-(4y2x]; B) (2,53;}3]-(—832;:).
6) (4k°)(-2k*p);

BuroHaliTe MHOMKEHHA MOHOMIB.

a) [1,5&2]-(2!1411): B) (3,5xdy)~(—2y2x).
6) (-31%)-(-4et®);

BuronanTe nigHeceHHS MOHOMA A0 CTENeHH.

a) (lbf- 5) (—2c2d3]a- 8) [—31:235)4.
3 ¥ ]
BuxonaiiTe nigHeceHHs MOHOMA J0 CTENeHH.
- 3
1 a4\ 5,3\3
a) | =d|; B) (-3x ; -be"t”) .
) (59 ) (i)' w (5er?)

IIig wac OyaiBHHOTBA O(MICHOTO NEHTPY BHPIIIHIH, [0 KOMKEH
cTaHAapTHUIl ofic salimaTume KiMHATY, migaora Kol € npa-
MOKYTHHKOM i3 poamipamu x 1 y. lHlob nokpntn namimaTom
Miaa0Ty B YCiX cTaHAApTHHX odicax meHTpy, notpibHo BMaHAa-
YHTH 3arajJbHY ILIOIY Hignora rakux odgicie. Cknajgite Bupas
ANA 3HAXONMeHHA miel naonti, AKmoO odicHHA DeHTp MATH-
me 16 noeepxie i Ha koxxkHOMY noeepci 6yge 10 crasgapTHHX
odicie. Bigmopigs sanuimiTs v BAMIALI MOHOMA CTAHZADPTHOTO
Buraaay. flkoro crenensa meid moHoMm?

Y HOBOMY roreji Bci ofHOMICHI HOMEPH MAOTE MHTJIOBY KiM-
HaTy y (pOpMi NPpAMOKYTHOTO mnapajeienineza 3 BUMIpaMH a,
bic. Jlna obirpiBy Takux HOMepiB moTpibHO 3HATH 3aralbHMI
ob’eM yecix MUTIOBMX KIMHAT OJHOMICHHX HomepiB. CKIamiTh
BUDA3 JAJIS 3HAXOMXeHHA nLoro ob'emy, AKNIO TOTENE MAaE
8 moBepxiB 1 HA KOKHOMY TOBEpCl po3TanIoBaHO 5 OGHOMIC-
HuX HOoMepis. Bianosigs sanuurits v BHrasgi MoHOMA CTAH-
napTHOro BArAAny. fAxoro eremensa neil MoHOM?
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C) Pocrawiii pisens

Gupoc'rim BHpA3: a) Eﬂ«{dn.]a; 0) —ﬁﬂcv(ﬂ,ﬁezb)z;

2 52 &';_'_9-; 6
B) [-3-d p] [Hdp )

Cnpoctits BHpas: a) —31':*(2!:)5; 0) Sl‘ms-(—ﬂ.ﬁmiﬂ)zi

. (;m)[gw)

Mixbepite MoHoM, sxuil y 106yTrY 3 MoHOMOM 3xy° 1ae MoHOM:
a) 6x%%; 6 2% B gty

ITigGepitTs MoHOM, AKHIl Yy H0OYTKY 3 MOHOMOM (-Zaiba) nae
MOHOM: ' '

a) 6a’h’; 6) —-18a"p"; B) %uﬂb‘.
ITopaiiTe BHpas y BHIMAAAlI KBaApaTa MOHOMA.
a) 25x"; 6) 64y'%2'%; B) 0,0001p"2s20+%,

IlopaiiTe Bupas y BUrIami #yﬁa MOHOMA.,
a) 27a%; 6) 64b'2c15; B) —0,001d%%50F%0

CnpoctiTh BHpas. |
328 2,4V A W (9 s\
a) (0,5ab%) (-2a%be*); 6) | -1 'yt | | 2xt? )
CnpocrtiTes BHpas.
a
4F3] _

a) (0.1k2:m]‘-(—1umﬂm“]a; 6) (——p’a] (

1
2
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24,

§ 3. MoHoMM {ogHOMREHW)

Bigomo, mo 4xy’ =15. 3uaiigiTs 3HaAUeHHA BHpASiB.

a) 1217_1;2: B) %.ryz; o) —4x2y4.
6) 2xy*; r) 16x°y";

Bigomo, mo 2a°p* =21, 3HaliTE 3HAYCPHHA BHPAa3iB.
a) 8a"b*; B) %fb“; x) -12a'b".
6) a’b’; r) 4a’b®;

S

3anMTaHHA | 3aBaaHHA Big pigyca Tapaca

IlocnmocTrepirafiTe mpoTATOM THMHA 38 THM, CHKIIBKH IpHOIH3-

HO KLIOrpaMiB CMITTA BMHOCHTB J0 CMITTEBMX DaKIB Ballla POJHHA.
CopobyiiTe OIIHUTH, CKLIBKH NPHOAH3ZHO CMITTA BHHOCATHL, HANIPH-
KJajJi, MemIKAaHIl Bamoro OVAMHKY; BAIIOL BYJIHIL, BALIOrO CeJHIA
abo micra. [lismaiiTecda, cRiJBKH cMITTAE NOTpaNAge IMOJAHA Ha 3Ba-
auIa B YKpaidl Ta B IHMUX KpaiHax cBity. K Bu BBakaerte, Harato
ne un mano? Yu Beaxkaere B ue npobaemown? Hrmo HI, TO yoMmy?
Axmo Tak, To AK po3B szaTH oW npobmemy? Jlo peui, um coprveTe
BH CMIiTT# TAa UM 3HAETe, HaBimoO e norpibuo?

3pocTaHHA obcarie cMITTA Ta oro nepepobneqHHA BBaXAOTL OAHIEID 3 Hal-
aKTyanbHiwwx ekonoriyHmux npobnem y ceirti. ¥ Baratbox KpaiHax mewkaHui
COPTYIOTb NOOYTOBE CMITTA Ta CKNafaloTh MOMo B OKpeMmi KOHTeHHepu — aAnA
nanepy, NNacTvka, CKkna Towo.

Ej MNoBTOpEeHHA Ta NiAroToBKa A0 BUBYEHHA HOBOTO MﬂTEPiEJ’I}I‘

1. Buaiigits snauenns supasy 3x° +2xy-y®, axmo:

a) x=-2, y=3; 6) x=0,6, y=1,5; B) x=-§, y=—.

1
3
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2. 3a gonoMoron JiHIHKH nodyayiTe B 30I0HTI: A) NPAMOKYTHHH
TPHKYTHHE; §) rocTpoKyTHHH TPHKYTHHK; B) TYNOKYTHHI TpH-
KYTHHK. BaMipaiTe JoBMEHHEA CcTOPIH H OoDYHCIITHE MEepHMeTDH
nobyposanux giryp.

3. Buwmipsaiite 3a fonoMorow pyJeTKH 4M MipHOI cTpidKH JOB-
JKHHY TA IMHPHHY AKOrOCh CTONY NPAMOKYTHOI dhopMu (OHCH-
MOBOI'0, KYXOHHOIMN TOII0). 3a OTPHMAHNMH JAHHMH 3HAHIITE
[LIOLLY CTOJY Ta HOro nepuMerp.

4, ¥ 200 r guctuasoBanoi Bogu podumHHIR 50 r KyxoHHOI coJi.
SHAHAITE KOHOeHTpamiwn com (v 7% ) B oTpuMaHOMY pPO3YHHI.

5. Ho marasmay saBeaan 800 xkr Oamamis. ¥ nmoHeaisox mpojann
YBepTh vcix 6aHaHiB, V BIBTOpOK — 3 pemrT. HapemrTi B ce-

peny BCci0 nmapriio Oamamis 6yao npomano. BusHaure, CKLIBKH
Kinmorpamies OaHaHIB NMpORAIH: a) V NMOHEALTOK; 0) BIBTOPOK;
B) cepeny.

§4. MoniHoMK (MHOTOYNEHN).
[lopaBaHHA | BIAHIMAaHHA NONIHOMIB

O3Ha4YeHHsA noniHoMa
Hapg uum szagymascs, Ilerpury?

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

danpocus a0 cebe B rocti 10 apysis i xouy KOMKHOMY 3aMOBH-
TH OAHY miny. ¥ minepii € aBa BHAM mimm: M'ACHaA Ta Bere-
TaplaHCBKA. AJe chOroJHI HA cadTi mimeplli woMych He Bijo-
Opaaroreca winu, Takox s He 3HAI, CKiNBKYM MOIX rocreii 3axouyTs
Bererapiancbky miny. Toxk AK g MoKy DoTiM AKHalmBHAme o04HC-
JUTH BAPTICTH 3aMOBJIEHHA?

40
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A napait cnpobyemo 3uoBy BukopucraTH smingi! Hexail xins-
' kicts TBOIX rocrTei, AKl 3aX04YyTh ICTH BEreTapiaHcbRy Oimy, —
n, a THX, XTo 3axoude icTH M'scHY miny, — k. lliny Ha Bere-
TapiaHCBEY Hilly NO3HAYHMO d, a 1Iiny Ha M’ acHy — b. Toai BapricTs
samMoBJeHHA Dyae n-a+k-b. A mMoONHO JisHAENICA 3HAYEHHA 3MiH-
HHX, TO mifgcraBum ix i mopaxyem!

BeretapiaHcieo — cno-
cib xapuyBaHHA, 3a AKO-
ro NAgWHa 3 NEeBHKX
NPWYNH HE BXUBAE M'A-
co, puby, mopenpoaykTy,
a iHoAi M MONOKO, AWLA.

- & @ @ ® & 8 & 8 ® @ &8 & 8 & & B2 5 8 8 8 & & & & 8 8 F 8 8 8 8 & & B =8 & & &8

: Ilakywo! Ane meni 3gaeTbca, OO0 MOHA 3PpOOHTH TPOXH HMPOCTI-

{28

¥

b4 me. locreit v mene 10, Tomy n+k=10, 3eigen k=10-n (ax
HeBigomuili pomaHok). Tomi BapricTs 3amMoBiaeHHa Oyae

n-a+(10-n)-b. 1 aminunx crano menme!

Ho peui, obuasa Bupasu AaA obUYHCIeHHA BAPTOCTI 3aMOBJIEHHA
ninu He 6yayTe moHoMaMmu. IlikaBo, Ak BOHM HA3MBaWTHCAT

I3 samoBOoTeHHAM BianmoBiM!

ﬂ CyMy MOHOMIB Ha3MBalOTb NONIHOMOM (MHOFOUNEHOM).

Hanpurnajn, eupasn 2x +1, ab® +3a-5b* Tomo € nmoninomamu.
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Harapaw, oo pizaunio asox uucen abo Bupasie MoxHA BBa)Ka-
™a cymoio. Hampuxnam: 4-5=4+(-5); 3a-2b=3a+(-2b).
Taky cyMy HazHBaAWOTL aa2efpaivHol0 CYMOIO.

Hoxnagnime npo Te, AK poamisHATH ‘ ﬁ
nonigmomm: https://rnk.com.ua/106082 L

~ HeWwo noniHom MICTUTL NWWE ABa [OAaHKW, TO WOro Ha3WBaloTb
EE ﬁ biHoMOM (ABOUNEHOM), @ AKWO NUWe TPW A0AaHKK, TO TPUHOMOM
(TpUUneHom).

Hanpurnaa: supas 2x+1 — bGinom, a Bupa3s ab® +3a-5b* —
TPHHOM.

. Crenexem noniHoma Ha3uBalOTb HaWbINbLWKMIA 3i CTeneHiB MOHOMIB,
(g}! AKI € floflaHKamMK LbOro noniHoma.

Hanpuxknan: momisoM n-a+k-b € monmiEOMOM AOpyroro cremeHs,
OCKLIBKEH ODOHABA HOro AOJAAHKHW € MOHOMaMH apyroro crenens. llo-

i 2 1 . :
aiarom ab” +3a-5b" € moAlHOMOM YETBEPTOTrO CTEeNeHA, OCKLIBKH
g 4 -
MOHOM HaHbineImoro creneHA Hb Mae cremiss 4.

Arxmo nonisom micTuTe AOoAaHKM, AKI BiApisHAOTLCH AHIIE
KoedinieEToM (3 TOYHICTIO OO0 MOPAAKY CHIAVBAHHA MHOMHH-
KiB), TO Taki JogaHKHM HA3WBAKOTL NOAIGHUMKU aoaaHkamu. Buko-
PHCTOBYIOUH MEPecTABHUN | pO3NONiNMLEHHN 3aKOHH MHOMKEHHS,
noAl0Hl JOAAHKH MOMKHA 3IBECTW.
Hanpurnan:

3x+4+Tx-8=3x+Tx+4-8=(347)- x+(4-8)=10x-4.
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% 9 8 ® § " 8 @ ® F R 8 B BTN F RSOSSN WA

-.x. .i"é_i:i nopibxi :MHHH 3BE1eHO, TO TakKU NONIHOM BBaXalTh ia-
NUCaHMM y CTaHAAPTHOMY BUNALI.

—

Hanpuknazg, samamemo moxinom 2ab®a -3¢ +5a°b” ~Te+2 y cran-

aaprHoMy BHTAAAl. Oxepaumo:
2ab%a -3¢ +5a%b - Te+2=2ab2 +5a%b% -3¢ - Te+2=Ta’h% -10c + 2.

[lofiaBaHHs Ta BigHIMaHHSA NONIHOMIB

s o BEEEEEs & & @ @ETEEES & 8 8 @ & & ® 8 @ & 8 8 4 W & & " 58

A PeaynbTaTom gopasanms i BiaHiMaHHs noniHOMIB € noniHom a6o
~ MOHOM.

- - - w -

Hnnpmu,mﬁ,uemumyipianmmnmm 6x+2 i 3x-10:
6x+2+(3x-10)=6x+2+3x-10=9x-8;

6x+2-(3x-10)= ﬁx+2—3x+1ﬂ=3;_r+12.

5

(42" -5x+7)+(32° -5x® +122-17) =
=4x? -bx+T+3x*-5x2+12x-17= |
=3xd +4x? -5x? -5x+12x+T7-17=3x* - 22 +Tx-10.

(4;:’ -5x+1]-(3:“ —5x2 +12:-17) =
=4x? -5x+7-8x* +5x%-12x+17=
=-8x% + 4x% +52% - 5x-12x+T+17 =-3x* + 922172+ 24.
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B & @ 8 B 8 & @ 8 F 8 & §F 8 B 8 &8 8 8 B 8 5 8 8B F @ & 8 8 B §F 8 & 8 = 8 & 88

INoninoMK 3py4uHO BHKOPHCTOBYBATH A4 sanucy Gararouudpo-
BHX YHCE] YV 3araJbHOMY BHTJIAZI.

Hanpurnazn, aosinbHe TpuiundpoBe 4YHMCI0, IO MICTHTBE @ CO-
TeéHb, b JecaTKiB i ¢ OMHHEANEL 3ANHCYIOTE V BHTIAMI:

abe=100a+10b+¢.

Npuknag

Hexait x — asonudpoee uucno, fAKe He 3aKiHYYVETHCH HYIEM
i nudpn axoro pisHi, a y — ABonudpoBe YHCJIO, YTBOPEHe 3 X IIJfA-
XoM sanucy #Horo undp v ssoporHoMy nopaaxy. lloxkamkits, mo cyMma
OHUX 4YHCeNl X+ Y AinnThed Hamino Ha 11.

Posa'azannsa. [lificao, axmo x=ab=10a+b, ro y=ba=10b+a.
Togi x+y=10a+b+10b+a=1la+11b=11(a+b).

Ot:xe, cyMa uHcen X+ y AlnAThCA Hamiao Ha 11.

Jlo peui, Bupasu, #Kl MiCcTATE JHINEe JOJABaHHHA, BigHiManHZ,
MHOJKEHHA, JLIeHHA TA MiJHEeCeHHA A0 CTeleHdA YHCeI 1 3MiH-
HHX, HA3MBAIOTHL payioHatsHuMu eupasamu. Ko Taxkui
BHpAa3 He MICTHTL Ai/leHHA HA BHpAa3 3i amiHHO0, TO HOr0 HAZWBAIOTH
yialum payioHarbHum eupasom abo yiaum supaiom. JoKpema, Bl
MOHOMH 1 NOMIHOMH € DLTHMH BHPA3AMH.

NepesipTe cebe!

1. fAxi Bupasan HasuBawThL: a) nDoaiHoOMaMH (MHOMOYIEHAMH);
0) 6imomamu (ABOUJIEHAMH); B) TPHHOMAMH (TpHuideHaAME)?

2. Sk sanuecaTH noAiHOM V CTAHAAPTHOMY BHrasmi?
3. fx BuaHauMTH cTemiHes mosgiHOMAa?

4., fk BHKOHVIOTH AOoJaABAHHHA i BifHiMaHHA moxisoMin?



ﬁﬁ TpeHaXepHWH 3an

& . T =i 5
~ llo4aTkoBuy
e ]

- fki 3 nasesleHnX BMpasiB € noniHomamn? 3HalNAITH cTeniHb

B ~)

2 B

o)

KOKHOro 3 noxisomis. flki noninomu 3anucani y crangapTHO-
My BUrAAA?

a) 3x+1; B) X:p+2x-p; n) (3:p-2)-(q-3).
6) Stzy—-ﬂ_l_t_-bﬂyz: T) m? -8m%n+n+2min+5n-1;

fAxi 3 maBegenHx BHpasie € nogiHomamu? 3HAHAITH CTENiHB
KOXHOro 3 noninomis. ki noninomu sanucani y craggaprHo-
MY BHIasami? :

a) db-a-(b+3);  B) 4+x"-2x+3; n) Tl+kA-17 : k.
6) 82-3; r) e?d®—ed+8c+5+2ed-T;

3BesiTh MOMIHOM A0 CTAHAADPTHOTO BUIJIALY.

a) 4a—-6+3a+8; B) 4¢* -Tc+3,4¢%-11;

6) 8b*+14-3b-5; r) d®+d-2d°.

3BefiTe NogiHOM A0 CTAHAAPTHOrO BHIJIALY.

a) 5x+11-8,5x; B) 1222 +72+382' -11z;

6) 3y*+5y-3-5y; r) m* +m-13m* -m.

SHaligiTe cyMy noJjinoMis.

a) 3x—11 i 9x+5; B) 162° -5z i 32% -42;

6) Ty’ +4y 1 12,4+8y; 1) bm-m> i 13m”+m.

SHAHAITE CYyMYy HNOJTiHOMIB.

a) 6a—4 i 5+8a; B) 3¢2-7,6¢ i 6c®-1;
6) 4b2+7 i 9b-5,6; r) d®-4d i 5-2d°.
3HaiAiTh PI3HHINO Nepmoro i Apyrore mojaizomis.
a) 3a-4b i 15+6a; B) 13¢®+7The i 3¢?-21;

6) 2b%+4 i 9% +6,3; r) d*—4d? i 5d-2d°,
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.
8.

10.

SHaAHZITE PISHHID NEepHIIoro i ApPyroro moJiHOMIB.
a) 7,6x-11 i 9x+5y; B) 342°-262 i 5,72°-7z;
6) 5y° +11y i 21y +8; r) 5-m® i Tm* +14m.

IpuEKa npuHecaa Ao OVHKTY 300py BTOPHHHOL CHPOBHHH 3 KI
IJACTHKY 34 LiHOIO X I'PH 3a Kimorpam i 2 Kr MakyiatTypH 3a
IiHOI ¥ TPH 3a Kimorpam. Mukoaka mpHHIC 0 TOrO CaMoro
ONYHKTY 4 Kr cKJa 3a IIHOK 2 I'PH 3a KiJgorpam i 9 Kr Maky-
narypu. CKnamiTk BHpa3, 3a AKHM MOMHA 3HAWTH 3araibHY
CYMY rpomed, mo orpuMmans Ipmaxka 3 Muroaxkoo. YUn € men
Bupa3s nojginomom? Hximo rak, To Axoro BiH crenensa?

¥ cany IlaBmomoi 6abyci po-
cre a abayek, b came i ¢ rpyu,
a B cany Onemumnoro Gareka —
X BHIIEHBb 1 Yy uepemeHb. Cria-
AiTe BHpas, 3a AKHM MOMKHA
3HAWTH, HA CEKLIBKH Olapmie [ge-
pes pocte B caay llaBnosoi 6aby-
ci, Hixk v cany OnemumHoro 6arTh-
Ka. Um € melm BMpas noJgiHOMOM?
fAxmo Tak, To AKoOro BiH creneHsa?

=)
CepepHin piBeHb

11.

3BeiTh NOJIHOMH [0 CTAHAAPTHOrO BHUIJIALY.

a) 5ab® —6ab +3bab+8a; B) 7.‘.‘!&'2—12&6+3,Tﬂzﬂ—lﬁﬂﬂc+ﬁﬂ;
6) 6b%°c+13c—8beb® —5e: 1) 9ed” +ded - 2ded® - 5de.
3BefiTh MOJMIHOMH A0 CTAaHAAPTHOTO BHTIAAY.

a) ﬁxyz +15xy-7,5yxy;

6) Ty 2% +52yzy—122% —94%;

B) 16xyz® + Tzxyz +8xy—4yz;

r) m?k® +4mk®m -13k°m?k —kmhkmk.
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16.
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SHAHIITE CYMY TaA PISHHIK DEpIIoro U Apyroro noJiiHoMis.
a) x°-6,6x—41 i x®+8x+4;

6) 4y® +6y* -19y i y*-1,6y+3;

B) 5mk-3m® +9k* i Tk* —4km.

SHAHZAITE CYMY TA PISHHIKD DEeplIIoro W Apyroro noJiHoMis.
a) 3a*-12a+7 i 14 +6a+a’;

6) 7b* +4b* -5 i 11b° +6b-5;

B) 5led® ~Ted” +ed i bded - 2ded®.

Bpar i3 cecrpow abupaiots suHorpaj. Bpar abupae x kr BuHO-
rpaay 3a 2 roz, a cecTpa — y Kr BHHOrpaay 3a 3 rox. Ckiaa-
AiTH BHpa3, AKAH MOKAa3ye, CKIIBKH KiJdorpamis BHHOTpamgy
abupawoTs 3a 1 rox Gpar iz cecTporw pasom. 3HAHAITHL 3HAUYEH-
HA OHOTO BHPa3y, ARIOO X=3, y=606. Un € ogep:xagnid BHpa3s
noainomom? fIKimo Tak, To AKOro BiH cTeneHs?

Muxkona sagymaB TpH uHcaa. llepme umceno yaeiui Gineime,
HiZ Apyre, a TpeTe 4HeAO viaBiui menme, Hix apyre. Hexaii
X — HaliMeHIIe i3 IHUX YHceJ. JanHMiniTe BHpas Aaa obfuuc-
JEHHA CVMH TPboX umces, sagymManux Mmurxomnow. Obunchits
w0 cymy, axmo 0,1 — apyre uucno. Un € ogep:xannii Bupas
noainoMom? AKmo Tak, To AKOro BiH cTeneHA?

(o)
a [locTaTHiW piBeHb

17.

SHAHAITE CYMY TA PISHHIOK NEpIIore U Apyroro noJiHoMiB.

a) 0,4¢®+1,2¢-0,Tc+c-c+2,1 i -1,4+0,6¢c+c>:
6) 0,15ab® -0,1Tab® +0,1ab i 0,05bba +0,02bab*;

1 1 2 3 3

1 . .
B) —x " +—xy-—y i —x‘a——xy+—y;

2
—x
r) 7

3 6 2 3 G 4

2 5] T 4 4
+—X 1 — - X=X §.
y - Y T!r' - Yy
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-~
18. SHaigiTe CYMY Ta PISHHIK NepIIoro H ApPyroro moJiiHOMIB.
a) 1,7d* -0,4d* +0,5 i 1,1d*-0,6d-0,5;
6) 0,43x*y+0,0Tyx i 0,03yx*-0,21xy;
g 2 3 1 o 3 T

+—ab-—b'i —a"+—ab-—0b;

B) la
51 5 5 10 10 10

3.4 2 1 2%, 1 23 2 23
r X +—X i-1—y“x"—-—x"y".

19. 3BanummiTs V BHIVIAAL DOJiHOMa 4YHCJIAa: a) .a; B) ﬁ;

B) xTy; r) 4x5.
k. e
20. BanmumiTes v BUraAAl nomdiHoMa umcaa: a) kmp; 6) Spm;

B) pTm; r) EFTO

2l. Hexa#t m — pgeonmdppoBe 4YHCI0, HHGPH AKOro piaHi TAa AKe
HEe 3aKiHYVETHCH HYJEM, a p — ABonudpoBe YHUCI0, YTBOPEHe
3 m NLIAX0M 3amicy ioro nudp v apoporHOMY mopanky. Ho-
BeiTh, 0 PI3HHIA YHcea p-m ALIATHCA HALI0 Ha 9.

22. Hexait K — rpunudpose uncno, nudpu AKoro pisHi Ta Axke
He 3aKIHYVETHCA HYJIEeM, a { — TpHIH(QPOBE YHCI0, YTBOPEHEe
3 k mnaxom sanucy #oro nudp v 3soporHomy nopaaky. [o-
BeiTh, M0 pisEung uucen k-t ginEThea Hanino Ha 33.

“ O ) Bucokuii piseHb

Axwin supas Tpeba gogaTH Q0 TPUHOMA 3x% ~dx+ 8, mob ogep-
AATH B pe3yvabTaTi MmonoMm 2x7

Hxnii Bapas Tpeba momaTH A0 TPHHOMA Ta’ +12&b—b2, m1ob
OJIepPIKaTH B peayiasTari 6iHOM b% +17

25. Slgmii Bupas Tpeba BigmaTh Big TpuEoma b5y° +11y-2,
noh ogepKATH B pe3yanTaTi DiHmom y" +172



54, Nonidome [Mrorodnedid). Jogasasss | sigHiMasHs nanisomia

26. Skwnit Bupas Tpeba BigHATH Bijg noxiHoma p2q+14p —-3q + pqﬂ.
mod ogep:KaTH B peayvabTaTti OiHOM 2p-3 pqz?

27. HoeenitTs, mo BHpa3 (2:12 —3ﬂ+7)-[ﬂ2—ﬂ+1)+(2ﬂ+4] uaby-
BAC NHIIe JOJAATHHX 3HAYEHL 34 BCIX 3HadYeHb a. HAxoro mam-
MeHHIIoro 3HaueHHA HalvBae BHpas i 3a AKoro sHadYeHHA a?

28. JloseaiTh, mo BHpa3 {bhb-m]—(zbz-4{:—2]-(5b+1) Haby-
BA€ JHINE Bil €eMHHX 3HAYeHBL 3a BCciX 3HadeHb b. Axoro mam-
finemoro anavenHa Habyeae Bupas i 3a axoro sHauedHHsa b?

29. JloBeniTs, mi0 cyMa OVIB-AKHX TPHOX NOCHIAOBHHX HEOAPHHX
HATYPaAJbHHUX WHcesl AiAUThCH HAILTO HA 3.

30. opegirb, mo cymMa OVAb-AKHX TPLOX MNOCIIJOBHHX IIADHHX
HATYPANBHHX YHCEN JiAuTheA Halino Ha 6.

l'_".._rlf
' l,% LlikaBuHKK Big gigyca Tapaca
)

| :! =
-

| 3pyvuHi cnocofH 3anHcy NepeTBOpeHs OVKBEHHX BHPA3IB 3’ ABHIHCHA
Bignocuo HegasHo. [lo XVI er. supasu Ta ix nepersopenus saebinn-
IOro 3ANHCVBAJIH CI0OBaMH, 0e3 BHKOPDHCTAHHA CHMBOJIB. ¥YOoepiae
CHCTEMHO BHKOPHCTOBYBATH CHMBOJIYHWN 3aNHC NepeTBOPeHb BHpa-
3ip mouae (pasunysskuil marematur Ppancya Biem (1540—1603).
¥ cBoemy TpakTtari «Beryno go amamiTuumoro mucrentsas (1591 p.)
BiH 3ANPOBAJAME CYYACHY CHCTEMY HOTAIl B MaTeMaTHIL.

I_-' '-:I"'(_'l )
2085 3anuTaHHA | 3aBAaHHA Big Aiayca Tapaca

1. CuopobyiiTe 3anncaTi po3B AsaHHA NpUKIaAy Ha c. 42, He BH-
KOPHCTOBYIOUHM MaTeMaTHdHi cumBonu. Ha ckKinbkH ekoHOMHI-

IIHM € CYYACHHH 3alHC Po3B A3aHHA?
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2. Buxopucraitre goparTkosi axkepena indgopmanii ra apodits He-
BeInKe nopigomneHHs npo Ppamcva Biera. Axuil daxr ioro
biorpadiil spasus Bac HalbiLIBIDE?

K—/ MNoBTOPEHHSA Ta NIAroTOBKa A0 BUBYEHHA HOBOro marepiany

1. Ilaso umcna: 4560, 6372, 1234, 5792, 8127, 1325. ¥kaxiTs
ia Eux Ti, mo ginaTeea Hamino: a) Ha 2; 6) 3; B) 4; 1) 5; O) 9.

2. 3amumites uncao cb2+3a8 vy suraaal moainoma. o Bu moxe-
Te pPO3NOBiCTH MIKABOTO NPO Le unciao?

3. Hxi pisHocTi 3 mogaHuMX € ToTO:KHOCTAMM? HKmio piBHicTh He
€ TOTOXHICTIO, 3pobiTE BUNpPARJIEHHA TAKHM 4YuHOM, 100 BOHA
CTAJA TOTOMHICTIO.

a) 3a+3b=3(a+b); 6) 6(x-y)=6x-y; B) da+8=4(a+4).

4. Ilporarom kinekox auie Mapiiika i
Orkcana sbmpanu rpuboYKH B 4apiB-
HOMY Jicoury. BoHm posnoumHanmn
pobory moaua o 9:00. Hloroanamn
Mapifika sbmpana 15 rpuboukis,
a Okcana — 12, Ilicna roxsOI ro-
OUHH poGOTH JiBYATA MAJNH IepepBY
30 xB. Bomm nmpamosagm 3a TAKHM
rpaikoM AKOMOra JAOBIIe, aJle 3a-
pepmyBanu pobory He mizmime 15:00. Ilicna koxmxuEx 5 aHiB
poborn aisuara manm 2 suxiawi. Cxkinekm amis mpoitmio Big
novYaTKy ix poform mo moMmeHTY, kKoJan Mapiiika #i Oxcana 3i-
opann pisao 1200 rpubouxis?

5. llepumerp TpurkyTHHEKa — 18 cm. lloBxuua oxHiel 3 Horo cro-
pin — 4 cm, a aApyra cropoHa yjaBiui Ginsina sa nepiy. 3Haii-
JiTh JOBMHHHA cTOpiH TpHKVTHHKAa. CopobyiiTe zofpasurn nei
TPHKYTHHK. JKuM unHOoM BH 1ne pobuTHMmere?



§ 5. MHOXeHHsa noniHoMiB. Po3knagaHHsa
NONIHOMIB Ha MHOMHMWKHK

MHOXeHHSA MOHOMa Ha NOoNiHOM

Hj: cnpmm. Herpm? Tn samoeue niny aas gpysie?

"R @ R BE A & B R R RS RS R OR R &R R R R R R W

Tax, yce mobpe. Ame MeHi CTAJO IIKABO: YH MOYKHA BHpPA3
n-a+(10-n)-b sanucaru y purnagl nominoma?

7 Ilymaro, 1o mﬁn TIPOCTO POSKPHTH IYHKKM:
n-a+(10- n) -b=na+10b-nb.

Onep:xaHO MOJIHOM APYTOro cremneHs!

- % 8 & B & & F 8 &5 & 5 ¥ 8 B ¥ B F 8 B FoEOE ¥ & F 5 F F 8 8 8 F F B 8 5 & 8@

Taxkam uymHOM, WOO NOMHOMWTH NONIHOM Ha MOHOM, CNif KOXeH
AOCA3HOK NONIHOMAa NOMHOMXWUTIA Ha LUeln MOHOM | pe3ynsTatv 4oaartw.

Vce npasunsao, ITerpuky! Pazom i3 THM He BajK/IMBO, 4H NHO-
JiHOM MHOMHTH HAa MOHOM, 9YH HaBnakH. Hampuxnan:
2x%.(5xy —3y“)=2r= -ﬁxy-zf .8y® = 10.#3-5:’;;3;
(ab® +ba® )-(2ab) = ab® -2ab +ba® -2ab = 2a°b" + 207",

" Imonl ana spy4HOCTI O0YHCIEHD KOPHCHO nm:a:na-m nmﬂnnu
v BUrAAAL JOOYTKY MOHOMA Ta MOJiHOMA HIJIAXOM BHHECeHHHA
3a JVKKH COLIEHOTO MHOMKHHKA.




Poagin 1. LI BUPA3W

Hanpuknan, mexait Biomo, mo x+y=95, a xy=10. 3naiigemo
anauenHsa supasy Sx’y+8xy®. Opgepxumo:
8x%y+8xy? =8-xy-(x+y)=8-10-5=400. _
[Ipo coiabERH MHOMHHK: ;EI%E
https://rnk.com.ua/106083 %

(=],

MHOXeHHA noniHoMiB

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

MHoXeHHA noniHomie BigbysaeTbCcA noeTanHo. CNovyaTKy KoMeH
AofaHoK nepworo noniHoma Tpeba NOMHOXWMTA Ha APYrviA no-
niHOM, a pe3ynbTaTi MHOMXeHHA godaTth. [ani, nicnA BMKOHaHHA
MHOMXeHHA, 3BOAATLCA NogibHi goaaHkw.

Hanpuxnan:
(3x+2)-(2x-8)=3x-(2x-3)+2-(2x-3)=
=6x°-9x +4x-6=6x"-5x—6.

IMicna mabyTTda NeBHOro JOCBiAY eTan MHOMKEeHH# MOHOMA Ha
OOJIHOM MOMKHA MOPONVCKATH, OAPA3Y POSKPHBAIYH OVIKKH.
Toni nmpaBuao MHOMKeHHS NoJiHOMIB Mo3HA chOPMYIIOBATH
KopoTme: Wob nomHoMUT aBa noniHomu, Tpeba KomeH QoaaHOK
NepLOoro 3 HUX NOMHOXWUTH Ha KOMEH IOAAHOK APYroro i pesynsraTti
Ao[aTH.

Hanpurnan:

ﬁx_
(2a%+ b v(n3+3:|b2]=2aab-a3+2a2b-3ub2+bara3+b373ub2=
4 o

£,

=2a°b+6a’h® + a®b® + 3b%a = 2a°b+ Ta’b® + 3b°a.

52
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A AK migEecTH nmoaiHoM A0 KBagparta? A o cTemneHs
3 DIABIIHM MOKASHHKOM?

Ilpo cremiss noniHoMA:

https://rnk.com.ua/106084

Imonil apyuso nogasaTn nojaiHoM y BHraaai gobyrky asox (abo
olmbme) momigomis. [aa mporo BHKOPHCTOBYIOTE METO rpyny
BAHHA.

Hanpurnan, poskaaleMo HA MEOKHHKH BEpas 2ac + be + 6a + 3b:

2ac+bec+6a+3b=(2ac+bc)+(6a+3b)=
=(2a+b)-c+(2a+b)-3=(2a+b)-(c+3).

@’ Ileii Bpa3s moxHa Gya0 pPo3KNacT Ha MHOMHUKM (TobTO MogaTH
v BHrIAAl goOyrKy ABoX 4uH DinbIine MOHOMIB Ta moJiHOMIB),
3rpyOyBaBIlM JOAAHKH B IHIIHH cnmocid:

2ac +be +6a+3b=(2ac+6a)+(bc+3b)=

=2a-(c+3)+b-(c+8)=(2a+b)-(c+3).

Inoni nna po3knajgaHHA HA MHOMKHHEH JOBOOUTLCH BHKOHYBAa-
TH cOemianbHl wmyyni xpoxu. Hanpurnaa, poskiazeMo Ha

MHOKHHKH NOJiHOM m° +2mp +p2:
2 2 2 2 2 2
m +2my+p =m +mp+mp+p =(m +mp’+(mp+p ]=

=m-(m+p)+p-(m+p)=(m+p)(m+p)=(m+p).

A Tenep po3KJAZEeMO HA MHOMHHEH MOJTiHOM e? —d?:
¢ -d*=e¢*-ed+ed-d* =c-(e~d)+d-(c-d)=(c+d):(c-d).




MepesipTe cebe!

@ sk BHKOHYIOTh MHOKEHHA MOHOMA HA HOJiHOM?
@ Sk BHKOHYIOTH MHOKEHHS IOJiHOMIB?
@ Al poskaacTh nonisoM Ha MuEOxEMKH? Hasegits npuraazm.

@ TpeHamepHwii 3an

B 5B E B

ITomuoxTEe MOHOM HA HOJIHOM.

a) da-(a+38); B) 3c- (2a-Te);

6) {—Bb)-[ﬂb—’?j' ) (—2{1) {Ea 36+4d}
ITomHOMKTE MOHOM HA HOJIHOM.

a) 6x-(x-7); B) 5z:(32-6y);

6) (-3y)-(4+2y); r) 3y-(4x-2y-2z).
Bunecites coiasEni HEMR 38 JAYHEKH.

a) Tx? -4x; B) mxz ~6xyz;

6) 5y +25y; r) y'+54°.

BunreciTs cniasEMil MHOKHHMK 3a QVKKH.
a) ba®+3a;  6) 3b°-15b; B) 8ab+4ac; 1) Set -Tel.

IMomuoxTe NOAIHOMM.

a) (2a-3)-(b+7); 8) (3c+4)-(5a+7c);
6) (3-4b)-(3b-5); r) (3-2d)-(4-3d).
IMomuoxcTe noninomu.

a) (3x+4)-(2+y); B) (52-2)-(4x+2);

6) (4y+7)-(6y-1); r) ('?z ~2)(5+8z).




- ‘Posknazite moninoM Ha MHOMKHHKH.

‘a) 3x+3y+ax+ay; B) 5y° —ay® +10-2a;
Pre b) cy—-cz+Ty-Tz; r) 6x-8z+3ax-4az.
- PoarnazitTe DONiHOM HA MHOMKHHKH.

a) 5a+5b+ca+ch; 8) 4a® -xa®+16-4x;

6) xa-xb+6a-6b; r) 12y -8z +3ay - 2az.

),

9. TlommosxTe MOHOM Ha momiHOM.

a) 2x*-(3,7Tx+5); B) 4,2xz-(5z-8x);
e O (-xy)-(3x-6); r) 3xy-(4x-2y-2).
10, TloMHOMTe MOHOM Ha HONIHOM.

a) 5ab-(6,5-4a); B) 6be-(2b+5¢);

6) (~b2)-(5b+7); r) 2,5ac-(5a+b-3c).
m BuneciTs cOiTbEHI MHOMHHE 33 OVKKH.

a) 12a® +18ab; B) -16ab® +4a’b;
0 10672567 1) 21a%e! -7
m Busecits CclibHHH MHOMHHE 3a AYKKH.

a) 16x’y-26x%; B) 862x” -15x°z;

6) 27y° +124%; r) 5y° -35x%y°
m ITomuoxTEe DOMiHOMHE.

a) (xﬂwax}(’Hzx); B) (Ezz- }(ﬁ-b )
a0 (5y+8) (24" -ay); r) (8-22").(5-32").
m IMomuomTe noxinomu.

a) (Eaz-u)v{2a+11); B) (2«:2 +T) 5-:-4:2)'

(
6) (4-3b)-(5b-6b%); r) (12+4d%). (d’-a.)f.




H Poakaanits mosminoM Ha MHOMKHHKH.

a) 3xa-3xc+ya-yc; B) ;.rtr‘2 —xb® +2cx - 2cy;
. ©) ba+bbe3ac+3be; r) c*y+e’z+6ay+6az.
16. PoaknafiTe MONTIHOM Ha MHOMHHEH.

a) Tay+Taz+ey+ez; B) 2xy? -by® + dex - 2be;

6) 9x -9y +5ex -5ey; r) 3b°z+3ab® +4z+4a.

17. BukomnaiiTe MHOKeHHS.

a) 3a3-(?-_2,':5&,+a"‘); B) Ea“b‘(zab—-tbg):
P (_b=+5,ab+,g)-§72b); 1) (5ac* +3c)-24%.
18. BukoHaliTe MHOMKEeHHA.

a) 2x*(7x*-5,8x+3); 8) (-3xy?)-(5x% -4y

6) (4+7,3y-54°)-(3y): r) (8yz-6y*)-54°.
19. BmumreciTh cnineHMI] MHOMHHK 38 IVIKKH.

a) 3ﬂﬂ-{b-—5}+'?-{b-5); 8) bab® - 2a’bh +Ta’b?;
. ® 6:(ar2)-100"(2c4a)i 1) sa’c* +10a%? - 15a”.
20. BuneciTh cninbHHMII MHOKHHK 33 JYKKH.

a) 5-(3x+7)-4x® (3x+T); B) 9xy' -Tx"y® +5°y%;

0) yz-_(9+22]-—10y3 (9+22); r) 12x%2* +'2ﬁ5:323—3x3.
21. TlomuoTe NOMIHOMM.

a) (x-3)(x+4)(x-5) B) (z’»ﬂ?&ﬁ)*(2+z};

6) (2y+3)-(y-7)-(y+1); r) (5-x)-(3-10x-2x*).




23.

' '=:

&5, MHOMEHHA NaniHoMiB. POIKABHAHHA NONTHOMIE HE MHGWHWKN

I[ToMHaOMETEe DOJTIHOMH,

a) (a+3)-(2a-1)-(a-5); 8) (c* +5¢-3)-(c-38);

6) (b+4)-(5-3b)-(b+2); r) (a-4)(5+4a-a?).
PoaknaniTek MOJMIiHOM HA MHOMHHKH.

a) —dbz+Ty+5by-Tz; B) —5z° +8cx —20¢ + 2x2°;
6) Tx—10ay 14y +5ax; r) 4y +9x°z+3x% +12yz.
PosknamiTe moniHOM HA MHOMHHKH.

a) 3xz+8y+3xy+8z; B)-2° +6xz—-2x+32%;

6) 24x-Tzy-8y+21zx; r) 25x%+Tay-35y-bHax>.

"0 ) Bucokuii piseHb

Axnit morom Tpefa NOMHOMHTH HAa TPHHOM 2x%+5x -4, mob
ofep:xati B peayasrari Tpusom 6ax® +15ax® -12ax?

fAxumit TpuaoM Tpeba moMHOMHTH HA MOoHOM Txy, mobd omep-
JKATH B Pe3VJIBTATI TPHHOM 2112_1; - T.tya - 353:3_1;3?

HoeegiTs, mo 3a OyIL-AKOro 3HAYEHHA 3MIHHOI X 3HAYEHHHA
BHpAa3y [:::—1]*(:-:5 +xt+x% e a® +.r+1)+5 € mopmaTHHM. fke
HAHMEeHIIe 3HAYCHHA MOMKe MATH el Bapas?

HoeegiTs, mo 3a 6yAL-AKOTO 3HAYEHHA 3IMIHHOI ¢ 3HAYeHHHA
BHDA3Y (l—a)~[a3 +a’+a +1)—3 e Big'emuuM. fxe maitbinsme
3HAYMEHHA MOKEe MATH e BHpasa?

PosrknamiTes NOJIIHOM HA MHOMHHKH.

a) a®-a?h? +Ta-Tb% - bac? +5b%%;

6) 5a% +15ac+ab® +3b%c - Tac® -21¢%.

PosxknazgiTs nosiHOM HA MHOMHHKH,

a) dxy+2y° —10x-5y+2x°y? + x%y*;

6) 9-32° +15x° -5x%2% -182% +62°.



Poagin 1. LI BUPA3W
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OsnafioMmTeca J icmopico nosHaxews (cumso.aise) onepanii moma-
BaHH#A, BigniMauHsa, mHOKeHHs 1 gimennsa. YUn eiapiawalorsea mi
CHMBOJIH B pisHHX EpaiHax ceBity? Ax came? UYn BHKODHCTOBVETE BH
BJACHI CKOPOYEHHHA, 3anHcyioun matemaTHuauit Bupas? ki came?
Yomy came Tari?

@ MoeTopeHHn Ta NIAroToBKa 40 BUBYEHHA HOBOro MaTepiany

1. 3maligiTe 3HaueHHS BHpasis.

a) -2,5+3,6-7,2; B) (-2,4)-(-5)-14,T;
5) l-E.,.E; ) Ii_gl.[_IE]l
4 3 5 9 3 3

2. Amromobine pyxaecs 3 HeaMinHow merakictio 40 xm/rog
nporaAroM ¢ rToA. Jdanumits dopMyay anxa obuHcIeHHA
mAaAxy § (v Km), npoRjeHoro nuM asromodizem aa yac t. 3aan-

: 1
AiTh 3HAYEHHSA 8, AKWIo: a) t=2; 6) t=1,2; B) t=2E.

3. JoeegiTs TOTOMHOCTI.
a) (x-7)(x+7)=x*-49;  ©) (m+5)" =m*+10m +25.

4, ¥ knaci saBuawThcA 32 guTHHH, I3 Aux 20 giTed BiABIAVIOTH
cnopruBHi cexuii. Ha ckinekm BigcoTkie Bijg saraneHol Kinb-
KOCT1 giTell Kiacy BLABiAVBAYIB CHOPTHBHHX ceKIiH Oinemore,
Hi¥ THX, XTO iX He Bigsigye?

5. IMorpioro suroroBuT KOpobKY, 1o Mae GoOPMY NPAMOKYTHOTO
napaneneminena 3 poamipamu 8 cM, 6 cm 1 5 em. AxuM ynEOM
ne moykHa apobutn? CnpobyilTe BHTOTOBHTH TaKy KOpobKY.



§ 6. POpMyNK CKOPOYEHOIro MHOXEHHA

A nomiTina, M0 po3KIaZaHHA MOJiHOMA HA MHOMHHKH iHOIL €
ayae Henpoctow cnpasowo! JlopoanThea BHKOPHCTOBYBATH pisHi
mMTY4YHi mpuiloM#u: JoAaBATH TA BigHiMaTH TOoll caMuii BHpas,
3AMMCYBATH MOHOM V BHIVIAJZL CYMH ABOX NOJiOHHX ZOTAHKIB
rowo. [likaro, un MoxHA neil nponec skock cnpocruru?

ﬂ Ilam aTaem, gigves Tapac kasae, Mo MATEMATHKH — IViKe Ji-

_‘ '~ HHUBI JIOH, TOMY BOHH HPHIYMVIOTH II0Ch KOPOTKE, 3poaymMiie
Ta Jerke JAnA zanam atoeyeanHa? Hanpmknan, a nomitee
i3 momepegHbLOrD 3AHATTA TAKe:

2 -d?=(c+d)-(c—d), a m*+2mp+p®=(m+p)’.

Taxr, Ilerpury, icEVIOTH (hopMVAH AIA THONOBHX BHIAAKIB po3-
KIaJaHHA HA MHOMHMKH. 1X HaansaioTh GOPMYNM CKOPOYEHOro
MHOMEHHHA.

f OcHOBHI HOPMYNI CKOPOUEHOTD MHOMKEHHSA
1. Pisnmya keapparis: a®—b* =(a+b)-(a-b).
2. Keagpar cymu: a” +2ab+b* =(a+b)".

3. Ksagpat pisHnui: a® —2ab+b” = (a -.!:}2.

W @& @ @ ® & ® & & B & F 8 & B &8 5 88 8 5 85 F &8 ° = " & ® @ =8 8 8 ¥ @ & 8 B ® &8

Komxnuy iz hopMyn cKOpPOUEHOTO MHOMKEHHA MOMHA BHKODHCTO-

BYBATH He JHINE AJA PO3KJAAY MOJIHOMIB HA MHOMHHKH, A M
ANA NepeTBOpPeHHA BWpa3is, YHTAOYH IX cOpaBa HANIBO:

\ 1. Pisunus ksagpartie: (a+b)-(a-b)=a®-b*

./ 2. Keagpat cymm: (a+b)* =a®+2ab+b>.
3. Keappart pisHuui: (a - .".*]'g =a®-2ab+b*
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IcayioTs TAKOMX IHWI opMynu ckopodyeHoro mHoxedHa., [lisman-
TecH Npo HUX Oineimie 3 JogaTKOBHX Jepen indopmanii.

MNpuknagu

CnpocTiTh BHpa3 {21’—31{]2 + [3x+2y}2.

Poss'azannsa. Buxkopucraemo mocnigoeHo (hopMyIH KBagpara
pisHHII Ta KBajJpaTa CyMH!:

(2x-3y)* +(3x+4y)* = (2x)* - 2-(2x)-(3y) + (3y)" +(3x)* +
+2-(3x)-(4y)+(4y)” =4x? ~12xy + 9y* + 922 + 2d4xy +16y° =
=13x2% +12xy + 25y°.

IMopaiire y Burnani nobyrey nominomie Bupas 3p+ 61 + pz — 42,
Posé' asanmna. Ockinekn 3p+6t=3(p+2t), a 3a popmynow pis-
unni kBagparis p® -4t = p° —(21‘]2 =(p+2t)(p-2t), To:
3p+6t+p®-4t* =3(p+2t)+(p+2t)(p-2t)=(p+2t)(3+ p-2t).

NepesBipte cebe!

Chopmynioiire ocHOBHI (GopMYyIH CKOPOYEHOIO MHOMEHHSH.

Axum unnoMm QOPMYIH CKOPOYMEHOr0 MHOMEHHA BHHEOPHCTO-
BEVIOTE [JIf PO3KIajaHHA nojdinomiB Ha mHOoMHEBEKHN? Hasexits

NPHKJIALH.



. TpeHamepHuit 3an

=)

iDE D B

=)

SanumiTe y BHIJIAAL BHPasy.

a) Ksagpar cymi moHoMmis 2a i 3b; 6) pisEuna ksagpatis mo-
HoMiB 8x i 9y; B) KBazpar pisEuni Momomis 3ab i 4x7; r) pis-
HUIA MOHOMIB ¢ i 5d, noMHOMeHa Ha IX cyMmy.

a) Keagpar pisauni monomis 3p 1 Tq; 0) pisHHIA KBaJpaTiB
moHOMiB ab i d; B) KBagpaT cymu MoHOMIB 5m i 6n°; r) cyma
MOHOMIB X Ta JJ, MOMHOKeHA HA iX pisHHIO.

PoaxpuiiTe AyEKEKHA.

a) (2-a)(2+a); ' B) (Tf-x}{x-«‘?);

6) (y-11)(y+11); r) (e-d)(e+d).

PoarpniiTe QyXKEKH.

a) (9-x)(9+x); 'B) (m+n)(n-m);

6) (12-a)(12+a); 1) (p-q)(g+p).

Poaxknagite Ha MHOMKHHKH. .

a) 52-2?%; 6) 12° - x? ; ) a2-7%; r) m?-n?
Posknazites Ha MHOMKHHKH,

a) 8% -4% 6) 15°-y*; B) ¢®-6% r) b*-a®
Cnpocrite BHpas.

a) x*+2xy+y*; B) 3% -6b+b%;

6) a®-2ab+b% r) m®+mn+mn+n’.

CopocTtiTes BHpaa.

a) ¢ -2cd+d*% B) 22 —4b+b%;

6) a” +b? +2ab; r) 9x% +6xy+y°.




r) (x -ab}z.

8) (n+pq)’;
r) (11-3x)".
“ Poakpnuiite gy:xkn.
a) (3-2x)(3+2x); 8) (Tc+9d)(Tc-9d);
e ) (5a-6)(6+5a); 1) (4x-16y)(4x+16y).
m Poakpuiite gyEKH.
a) (2ab-c)(2ab+c); B) (—1+4t)(1+4t);
6) (3x-5y)(3x+5y); r) (13p-7g)(18p+7g).
13, Po3kiagiTh Ha MHOMKHHKH.
a) 64-a°; ' B) 121&-‘-%2;
o 0) 25-4x% ) 100p* ~94°.
'14. PoskiafiTe HA MHOMKHHUKH. -
a) y* -36; B) a’b”-1;
6) 121v% -16u?; r) —49¢ +81d2.
'15. CompocriTs BEpas. _ A
a) 16x +24xy +9y%; B) 25-20mn+4m®n?;
e B a® —8ab+16b%; r) 14n+1+49n°.
ﬂ CnpoctiTe BHpas. ;
a) 81c? +18cd +d?; B) 36k% +120k +100;

6) 9a’+4b® -12ab; r) 25x% -30xy+9y°.




i,

n: ‘Poskpuiite ayxin.

a) (13+7a)%; 8) (9m -16n)*;

6) (1+17xy)% r) (Tp—6ab)’.
18, Poskpuiite aymKm.

a) (12-5k)% 8) (2ad+3cd)’;

6) (8-7mn)’; r) (p-13q)".

cratitt piseHs

Posknazite na @nmu. _

a) 16-(2-x)% B) 81-b%

6) (3y+1)° —(x -3}2. rj}l--ai‘“"—dﬂ,
Posknanits Ha MHOMKHHKH.

a) (6-y)°-25 B) 256-x%;
6) (a+26)*—(b-2a)"; 1) pP-gq'®.
Poskpuiite gy:KEH.

a) (9}1-%3)2; n}(-lra -Ev!,.v-2 )(ﬁyz fﬁxﬂ);
2 . -
6) {Emi -1-1%#] . r) '(—@%‘-ﬂzn)(ﬁ.a;‘).
Poaxpuiite qy:Kn.
2 | PO
a) :41: + %b] : B) (Bgz +3ﬁ’)[3?ﬂ - 23;.‘_);

6) fac"--zid]ﬂ; r) (-r“ -ﬂ’)[-ﬂ‘ 43)




M 3amoBHITH NOPOKHI KIITHHKN TAK, MO0 OZEPKATH MPABHIBHY
piBHiCTS.

a) dx?-28x+W=(-1)% ) W+s0yx+92=(W+m);
6) 1 -40xy+ 2522 =(0-10)5 w16+ 1+25x2=(0+10)
p) 9%~ Wi+64s2=(-M); o) 36+36x+M=(W+m)".

24. 3anoBHITE NOPOXKHI KAITHHKH Tak, mob ofep:xaTH NpPaBHIBHY

a) 9- 54,a+'= (- —I.)?; r) | +30yx+25x° -(. +l)2;
6) [ —24ab+ab?=(0- )5 w16+ 4252204105
5) 492~ 1+ 250%=(W-1)"; ) 3602+ 84ab+=(W+M)".

25. 3maiigitTe HalapyuHimmM crnocoboM 3HAUYEHHS AOOYTKY
998-1002 (Gea k_amymmnpa),.

26. 3maiijits BailapyurimmM cnocofoM 3HaveHHA A06GYTKY
2980-3020 (6es xansryasaTOpa).

S

- CnpocTiTh BHpas (1+3){x.r-3)[x3 +9]+31 i sHalgiTs iioro

1
3HAYEHHHA, AKIOD X =-1E :

ifloro sHauYeHHA, AKIO a4 =-2,5.

bl A2
- Cnpocrits Bupas (2-a)(2+ n](ai'-'l-'ﬂz) - (ﬂ’“—l—'ﬂ) i aHafigiTe
29,

PoskaamiTe Ha MHOKHHKH.

a) x® —dx'y+4y?; B) lﬂLﬁﬁx‘ +2f2§l'+ 256y %;
6) 25a° +b'% +10a"p®; r) 0,01a*-0,2a+1.




§ 6. DOpMYNKH CHOPOYEHOTD MHOMEHHEA

il

30. PosrrnagiTe HA MHOMKHHKH.
a) 9x°-30y*x+25y%; ) 1,44x% -1,2xy +0,25y%;
6) ia2+ub+b2; r) 1,21a* - 0,88ab + 0,16b°,

31. JloeenitTs, uo cyMa KBAaJPATIB ABOX MNOCHIIOBHHX HeOapHHX
HarypansEEXx uyncen HE ginureca ma 8.

32. oeegits, mo pisEMNA KBajpaTiB JBOX NOCHiIJOBHHX HeOap-
HHX HATYPAJIBHHX YHCEN HiTHTHCA Ha 8.

33. SHaHAiITHL 3HAYEHHA BHPA3Y a+b* , Akmo a+b="7, ab=12.

-

34, SHaHAITHL 3HAYEHHA BHpPa3y x4 yz , AKmo x-y =10, xy=24.
3

e
[f =

fjf 3anuTaHHA | 3aBgaHHA Big aigyca Tapaca
| flk BM BBaXKa€Te, M0 3pYVUHIIIE: NOJAHHA BUPA3V V BHIAAAL MO-
ninoMa (cyMH MoHOMIB) uH y BUrnaai nobvreky asox (abo Ginsmie)
mMoHOMIB 1 mominomie? Yomy BH Tark BBa)kacre? HamemiTs Kiabka

NPHKJIAAIE HA NIATEep/KeHHA BAINOL JIVMKEH.

@ MNoeTopeHHA Ta NIAroToBKa A0 BUBYEHHA HOBOro MaTtepiany

1. Buxonaiire ginennsa: a) -320:(-4); 6) 21,6:(-0,3); ) —% . %;
r) [—1%]:(-—2,1}.

2. Hwxoro HaliMeHmOro 3HaYeHHA MoKe HabyrHm  BHpas
[a——B}E +[ﬁ+£:]‘|2 +2? 3a AKHX 3HaveHL 3MiHHNX 1e Gygpe?

3. V¥V npoaykToriii KpaMHHIII NPOJABANH IPedYaHy KPYNY 3a IiHOKW
80 rpr/Kr. Muxaiiio KyIUB m Kr rpedaHol KpynH. SanHIIiTh
thopmyay aaa obuncaeHHA BAPTOCT] P NOKYIKHM (V I'PH) 3anex-
HO Bij MacH m KynneHol Kpyn#. 3HalfiTe 3HAYEHHA p, AKINO:
a) m=4; 6) m=2,5; B) m=135.
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loTyeMoca Ao KOHTPONBHOI pooTk o po3giny 1

4,

1.

2,

Y camouky miayvea Apxuna pocTyTh
auime abaywi, rpyui i abpukocwu.

: 1 :
AGnyni cknagawTh 5 BCiX Jepes,

rpyimi — % BCiX JepeB, a abpHuKocis
y cagouky pocte 4. CKiIbKH BCBOTO

JepeB v camgoury paimyvea Apxuna?
Crinekn a6nyHe 1 rpym oxpemo?

€ npamoryTHMA apkym nanepy A4 (poamipom 21 cm Ha
30 em). 3 HBOr0O HAMATAIOTLCA BHTMOTOBUTH <I30pHY TPyOy#,
BUTpAYAYH HA CKIEHKY 1 cM manmepy 3 KOMKHOTO i3 JBOX Kpa-
iB. Ik masuBaeTeca reomerpHYHe Tijno, mo mae dopMmy Takol
e¢migzopuol Tpyoms? Crinbkoma cmocobaMH MoOMKHA 11 BHTOTO-

eut? Burotorre Taky s¢nigsopuy tpybys Ta BHMipsiiTe npm-
Gimano i giamerp 3a monoMorowo JiHiilkH. 3pobiTh BHCHOBKH.

FOTYEMOCS 10 KOHTPO/IBHOI POBOTU
A0 PO34INY 1

V szasdannsax 1-6 yxaxims 00Hy npasuibiy, Ha sawly JymKy,
agidnoaids.

SuaiiiTe 3Havenns Bupasy 3c+d, axmo ¢=-2, d=5.

A B B r
-1 -11 | 11 1
Sanumite uucao 36 000 vy crapgapTHOMY BHrasAmi.
A B B r
360-10* 36-10° | 3,6-10° 0,36-10°




oL

Sl

B

7°

Tlﬂ

n ?Eaaﬂﬂ. 'MOHOM TPEeThOrO CTemeHs.

3ab | 24%

L] @_'

“ Bnnﬁmﬂ. noﬁymﬂ MOHOMIE: E3.1:

)(2=*)

6x”y* 8x%y®

& (k-3)'-

A | B

o

61
ok \
-HI

e

k249 k2 -3k+9

k® 6k

|

k-9

| |
9 | k*-6k+9

V saedannsax 7-9 szanuwime Bt&miﬂa ﬁmm dpobom
afo HaMYpParbHUM HUCAOM.

“ Buaiinits sHavenHs supasy 2-3° -5 23‘

O6uncaiTs:
8 98,953 25’

9. Cnpocrits Bupas 3x(x-2)+6(x-2)+12 i an&ﬁ;m'rb iioro ana-

YeHHA, AKMO X =5.

.




Poagin 1. LI BUPA3W

10.

11.
12.

14.

sasdanna 10-14 pose’ axcimv i3 NOSHUM NOACHEHHAM.

¥ rypromuTKY N I0BepXiB, HA KOMHOMY 3 AKHX @ JABOMICHHX
kimuar i b rpumicanx. CraagiTe BHpas 118 BH3HAUCHHSA MAK-
CUMAJAbHOT KiTbKOCTI 0ci0, [0 MOMKYTH KHTH B IBOMY I'VPTO-
MUTKY. 3alHuiTh ojep:aHMi BUpas y BHrasAi nojiHoma Ta
3HAWAiTE Horo aHaYeHH#A, AKmMo n=12, a=4, b=5.

Cnpoctite Bupas a(2b-a)+(a —b)z.
PoskaamiTe HA MHOMKHHKH: Qyﬂ — 442 +18y3t—12y12.

IoBemiTh, MO pi3HUOA TPHOH{QPOBOrC YHCJIA 1 YHCIA, VTBO-
PEHOr0 3 HBOI'O NLJIAXOM 3MIHH MICIIAMH JApyrol Ta TpeTnol
nudgp, minuTeea Hanigo Ha 9.

Hoeenits, mo cyMa OyAb-AKHX YOTHPLOX NOCHiJOBHHX Hemap-
HHX HATVpaJAbHHX 4Hce] AiAMThCH HAIigo Ha 8.

3ABAAHHS NIABULLEHOT CKNAAHOCTI

Hoeenits, uio cyma aucen abe, bea 1 cab ginuthes ma 111,

Pizanna kBagpaTiB ABOX MOCTIMOBHHX HATYPAJBHHX YHCET J0-
pieawe 65. 3ualigiTe ui uncna.

Yu ¢ pismicTs (||E:+IJI|]2 =|:ﬂ'+b]2 roromxHicTiIo? Yomy?
Hoeenits Toroxmnocri: a) (a +b)* =a® +3a2b + 3ab? + b®;

6) (a-b)’ =a®-3a®h+3ab> -b>.

NoeeniTs ToToXKHOCTI: a) a® +b? =(a +b)[112 —ab+b® ]:

6) a’-b” =(a-b)(a® +ab+b*).

HopexiTe ToTOMHICTL (@ +.'.Lr+4:']n2 =a* +b* +¢* +2ab+ 2ac + 2bc.

PosknamiTe HA MHOKHHEKH: x'+ xﬂyg +yt,

IlogasiTe Bupas 24xy v BUraAAi pisHHAIL KBAAPATIB ABOX IOJI-
HoMiB. Ckinbku poas’askis mae sajgaua?



BaminitTe o i3 xoedinienris noniroma 4a®-ab+9b® Tax,
mob ofepxanuii moniHOM MOMHA Oyno mojaTH y BHrIaji
‘kBagpara 6imoma. 3malfigiTe 4 poas’A3KH.

UucnoBuiA BMpa3 — numeric expression

Bykseruit Bupas (supas 3i 3MiHHUMK) —

expression with vanabhs

CreniHb uncna — power of a number

OcHoea ctenedA — the base of the exponent

MokasHuk crenens — exponent

Pozknap nunlﬂm Ha Mﬁmmm — factorization of a polynomial

rONOBHE B PO3/INI 1
s hﬁﬁx)—l
r Yucnosi W \.n
2:3+4-2,6-1 #*F]-'ﬂffu
npuxaad npuk.aad
[ Crenins | [ Noninomn |
a"=g-a..a U ?+@-@+‘1U
v |
( CrawpapTHuit BUrnAg wncna | -
1,27-10* =12700

npukaad




Poagin 1. LI BUPA3W

Ail Hvag moHoMamm | noniHOMamn

NigHeceHHA
| A0 cTeneHA MOHOMIB

(2a%%)" =164

IMHm-r:EHHn ManMia‘l .
{ 4a’b-3a’p® =124°p*
i

puKrAad _
/ npukaad
[ BigHimaHHA ﬂDﬂiHDMiEW*
2a-b-(3a+1)= . - -(-ﬂ;:maaauﬂﬁ nuni;-mﬁ'i?]
=2a-b-3a-1=-a-b-1
3 3a’+a- 3+[4a +3ﬂ+T)
RPUKAA
. =7a’+4a+4
" MHOXeHHS MOoHOMa npuxaad
| ‘ Ha noniHom .
4::[!12 +2a) =4a-b* +4a-2a = e [ MHoXxeHHA noniHomis \]
= 4ab* + 8a® [u+1}[b- )=ab+b-a"-a
npukaad _npuxﬂﬂﬂ

L
— —

B anannanaHHﬂ NONIHOMA Ha MHOXHUKN WI
1) a’b-2ab* -_—ab(ﬂ_zbﬂ)
2) ab+2a+3b+6=a(b+2)+3(b+2)=(a+3)(b+2)

npukaad

Qopmynu cunpo-leunrn MHOEHHA |
|

. _
[ Piznmuys Haanpana—‘] |’r Hna.upaT CYMH \] fﬂ Keagpat pizHuui \]

-b*=(a-b)(a+b) ‘(a+b] —a +2ab+b2‘ (a—b)z=a2—2ab+b2’
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PO3AIN 2. CHAPTER 2.
®YH I(lJ,l'I' FUNCTIONS

§ 7. TpAMOKYTHa CUCTEMa KOOPAUHAT Ha NMOLWMHI

Ilerpuky, aHaiIa BAOMA CTAPY KHMMKKY IpO HIAXH, a B Hii

£ nikasi ganucu! Ock, DOrIAHL, HANHCAHO «AHrIifcEKHH moda-
TOK#», KAPTHHKA maxisaumi ta sanuc: 1. c2-c4. Tn He 3HAEH,
1o e o3Ha4ae?

f

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

5 ; Hiaves Tapac menl posnosijas, IO HAa IMAXIBHAI KOMHE TOJIe
; Mae CBOK «ajipecys, sKa N0 rOPH30HTAJII nosHadeHa OyKBaM#
a, b,e,d, e f, g, h, a mo seprakani — nudpamn Big 1 go 8.

Ha min xaprmEIi BUAHO, O NDepmIHM XO4O0M MIIAK DepeMiCTHBCHA
3 nona c¢2 Ha mone ¢4, — TaKWil MOYATOK JOMOBHIHCA HAZHBATH

¢AHNTIHCHBKHM NOYATKOM# .

AHINIUCBKMA NOYaToK —
waxosun neboT, AKKMA no-
YMHAETBCA Xogom c2-c4.
Bye BBepeHwi aurnin-
uem losapgom CrayHro-
Hom y 1843 p.

Ile napssuuaiiao apyuno! ¥ rakuii cnocib moxkHa nerko Bu3Ha-
YHTH MOJOMKeHHA KO0KHO1 maxosol irypH Ha maxipHAmi. Ta-
Ko # uyna, mo B micri Heio-Wopk, na Maurerreni, agpecn
MAKOTH CXOMHH BHIIAA: BYIHIN, N0 HAVTH i3 miBHOYI Ha HiBIeHS,
3BYTHCA <«ABEHIO®» 1 MAKOTH HOMEpPH, A BVIHIL, M0 HAVTH 31 cXoay

7



Posgin 2. GYHKLYI

HA 3axXiji, HA3HBAIOTHCA «CTPIT* i TAKOK MaOThH HOMepH. Toal ana
3HAXO/[MEHHA po3dTamyBaHHs OyAHMHKY HA po3i ByNIMIL JOCHTH BKAa-
3aTH COOYATKY HOMED <ABEHIO#, A MOTIM HOMEp «CTPiT» — i MOMKHAa
Jerko Horo asaTu!

D Tax, s smalo, Miii Ipyr KoJdHCh Hagicnas cBo€ (hoto Ha posi
o apenw Ta 140 crpir. Ilikaso, a el NPMHUMI BHKOPHCTOBY-
OThH ¥ MaTeMaTHi?

® F @ 8 ® & B 8 8 8 & & @ @8 € & F 8 58 € 8 F 8 858 8 8 F 8 F 8 85 8B 8 & 8 8 ® @ &8

3sicuo, Ierpury! ¥ maremaTnuni cykynHicTs sacobis gna Bm-
3HAYEHHA MOJOMeHHS TOYOK HA3ZHBAIOTh CWUCTEMO KOOPOWHAT.
Bnr B:xe amaeTe, mjo YHcAa MOKHA MO3HAYATH TOYKAMH Ha KO-
OpAVHaTHIR npamii, ToOTo Ha npamin, Ha AkiAn obpaHo HaNpPAMOK, NOYaToOK
BigniKy Ta macwrabuy oguHMuo (oguHMyHWA Biapizok). Hanmpuknaa, Ha
puc. 7.1 306pakeHo KoopAMHATHY npsamy i Touky A(-2).

@’ AHanoriugo AilOTh A48 BHIHAYECHHA MOJ0MEHHA TOYOK HA ILIO-
minHi: OyAVIOTH ABlI KOOPAMHATHI HpsaMi, O[O0 MAKTL CHOiIBHHI
NOYATOK BimmKy (Touky O) 1 mepeTHHAIOTHCA i NPAMHM KV-

ToM (puec. 7.2). Taki KoopauHATHI OpAMI HASHBAIOTE OCAMM KOOPAW-
Hat. BoEHH moginfoTs NJIONIMHEY HA YOTHPH YACTHHM, SKi HA3UBAKOTH

KOOPAWHATHUMK YBEpPTAMK H NMO3HAYAIOTH puMchEHMH mudpamn I, II,
ITI, 1V.

T

ml #1 I
A -
e e : >
3-2-1 0123 x 0| 1 x
11 v
Pue. 7.1 ng:. 7.2

T2



§ 7. NpAMOKYTHS CMCTEMA KOOPAMHAT Ha NNOLWMHI

Macmrabrl ogpaAni Ha 000X OcAX 3asBHual o0MpalTh OMHAKOBI,
a4 HAODPAMKM — TaK, AK nokasaHo Ha puc. 7.2. Taky cucremy xoopau-
HAT HABHBAKTE NPAMOKYTHOK ABKApTOBOK cuctemow koopawHat (MACK) —
HA YecTh B:e Bigomoro Bam ¢paHuysskoro BueHoro Pene [[ekapra.

% @ ® ® @ @ F & F @& & § F F & B 8§ F F @ % F F F @ F 8§ F F @ @ & F 8 @ §F 8§ &8

# Tl'opuzonmaaviy KOOpDAHHATHY OPAMY O3HAYAIOTh OVKBOIO X
i HasuBawOTL Biccwo abcywne, a sepmuKkaiabHy — BYKBOKO Yy 1 Ha3H-
BAKOTE BICCI0 OpaMHaT,

Koopounamu 6yob-akoi Mmoyku HaQ nAOWUHI SUIHAYAIOMb MAaK:

1) uepea obpary Touky (Hexail ue Gyae rouka M) npoBoAATL Nps-
Mi, DepHneHAHKYJIAAPHI A0 000X ocell KOODJAHHAT;

2) sHaAXoAATh KOOPAHHATH TOYOK HNEePeTHHY IIHX NPAMHX i3 Koop-
IUHATHHMH OCAMH — HexXaH me 6VAVTE TOYKA A[.rﬂ:l Ha oci abcmuc
i Touxa B(y,) Ha oci opgunar;

3) KoopawHaTaMu TOUYKW HA [LIONIHHI
BBAKAKOTE VNOPAOKOSAHY napy yucel, 3 AKHX M B
NepHIHM YHCIOM € KOOPDAHHATA TOYKH Ie- B e i i A e
peTHHY 3 Biccio abcumuc, a APYVIHEM — KO-
OpAMHATA TOYKH NepeTuHy 3 Biccwo opau-
uat, Tooro M(x4:yy)-

Hanpuxnan, ma puc. 7.3 306pamkeno A_g F o { _,:'
rouky M(-3;4). Yucao -3 HasmsaioTh
abcumcow Touxkn M, a uncno 4 — OpavHa- Puec. 7.3

Tow TOYKH M.

I[o6 no6ydysamu e IIJJCK mouxy 3 woopdunamamu (xq:y,)
(mexait ne 6yne rouka M), dilomes mak:

1) 6yayiores TOYKY Ha ocl abcome — Hexaill me Ovaoe To4-
Ka A[:cn} y DVAVIOTE TOUKY Ha Oocl OopJAHMHAT — HexXall ue Oyjae
Touka B(y,);

2) yepes TOUKY A NpoBOAATE NPAMY, NepHeHIHKYIAAPHY 10 oci
abcouc, a 4Yeped TOUKY B — nOpaAMy, NDepHeHIHKVIADHY OO
ocl OpAMHAT;




3) Touka mepeTMHY IHX NpAMHX — mIykama Touka M (x,;y,).
Hanpuknaza, sa puc. 7.4 nobyaosano rouxn K(3;2) i S(-4;-3).

AKIWO TOUKa HanexnTs Oci a6CUUC, TO 3 0IHAYCHHS KOOP/IMHAT BH-
IUIABAE, MO Il OpAWHaTa QOPIBHIDE HYNKW. AHAJNIOTIYHO: AKWO TOYKa
HaneXMTb oci opawHarT, To ii abcymrca AopisHIE Hynio.

Hanpuraazn, sa puc. 7.5 sobpaxkeno Touxn L(4:0) i P(0;-2).

Haouso npo Te, AK BHIHAYHTH KOOPAHHATH TOU-
KH Ha NIOMmMuHI, AK nofyAyBaTH TOUKY 3a Bigomu- {§
m#a koopausatamu: https://rnk.com.ua/106087

Ilo peui, Ak BM BBajkaeTe, AKi KOOPAHHATH Mae mova-
TOK KoopauHAT — Touka 07

" MepesipTe cebe!

@ IITo Ha3uBaIOTL CHCTEMOIO KOOPAHHAT?

@ flkum uMHOM 3ajaeTbCHd NPAMOKYTHA JIEKAPTOBA CHCTEMA KO-
opaunar (IIJICK) va nnomuni?




e fAxy massy maoTe oci xoopaunar y ITJICK?
@ HR HyMepyioTe kKoopauHatHi usepri 8 ILJICK?

@ .ihq puaHaunTH Koopauratn toukn B IIJICK? dxky nassy marors
i mpmam? :

@ fAxum unsom nobyaysatu B IIJICK Toury i3 sagaHMMH KOOp-
AuHaTaMu?

L
- SHalliTe KOOPAHHATH TOYOK, 300paxkenux Ha puc. 1. Yramxirs

TOUKH, puammunnni,a]ylne;ﬂ, 6) II usepri; B) III usepri;
r) IV usepti; 1) Ha oci abcuuc; e) Ha oci opansar,

2. Buaiigite KOOPAMHATH TOUOK, 300paskenux Ha puc. 2. Vkamirs
TouKHM, posramosani: a) y I usepri; 6) Il usepri; 8) 111 usepri;
r) IV usepri; 1) Ha oci abcnuc; e) Ha oci opAuHAT.




'3, ¥V [JCK nobyayitre touxm: A(26), B(-32), C(-1-5),
D(0;4), E(-5;0). Vkaxirs is mmx ri, mo poaramosani:
a) y I usepti; 6) II usepri; B) III usepri; r) IV usepri; x) Ha
oci abenuce; e) Ha oci opamMHAT.

- |
4.V IJICK nobyayiite touxm: H(-3;-4), S(3;-5), T(-12),
L[ﬁ; 2), M ('i" 0). Vkaxire is Hux T, mo poaramosaHi:

a) y 1 usepri; 6) I1 usepri; 8) III usepti; r) IV usepri; x) na
oci abemme; e) Ha oci opanHAaT.

" A
5. Bmafizits koopammar: Tow0K A, B, C, D, 300pakeHHxX Ha

puc. 3. ¥V AKHX KOOPAHHATHUX uBeprax abo HA AKMX 0CAX
KOODJAHHAT BOHH po3Tramopani?

3uaitnite koopaumHaTH Touok Q, P, S, R, sobpaxenux Ha
puc. 4. V AKHX KOOPAMHATHHX ‘uBepTAX abo HA SAKHX OCAX
KOODAHHAT BOHH PO3TAIIOBAHI?

m V npamoxyraiit aexaprosiit cumereMi Koopausar nobyayii-
re Tourm: A(2,51), B(-2;15), C€(2,5-25), D(3,50),
E(0;-0,5). Vraxits is aux i, mo posramosani: a) y I usepri;




§ 7. NpAMOKYTHA CHCTEMA KOODAWHAT HA NNOUMHI

©) II usepri; B) Il uBepTi; r) IV uBepri; x) Ha oci abcuuc;
@) Ha ocl opaAMHAT.

¥ ppamoxyTHil jgexkaprosiil cucreMi xoopamHAT nobyavii-
Te roukm: N(-2,5;-3), V(-1,5;2,6), W(4;-0,5), Z(0;1,5),
Y(-1,5;0). Vramxirs i3 sux 1i, mo poaramosani: a) y 1 usep-
Ti; 6) II usepri; B) 11l uBepri; r) IV uBepri; x) Ha oci abcmuc;
e) Ha oci opauHAT.

(o)
a AocTaTHii pieeHs

2

Ha pmc. 5 zofpas;ieH0 MHOTOKYVTHHK. SHAHAITE KOODAHHATH
HOro BepIIMH 1 NOBMHHHM CTOPIH YV MacmITADHHX OJMHMILAX.
Bramawun, mo aoBxuHEAa MacmTabHOI OAHHHIOL MKOPiIBHIOE
9 MM, JHAHAITE NDEePpHMETP OBONO0 MHOTOKYTHHEKA (yV MM) Ta
itoro naomy (y MME}.

Ha pmc. 6 zo0paseH0 MHOTMOKYVTHHK. SHAHOITh KOODAHHATH
HOro BepIIHMH 1 JIOBMHUHHY CTOPIH YV MacmITADHHUX OJAMHHIIAX.
Bramawun, mo aoBxuHA MacmrTafHol OAMHHII MOpiBHIOE
9 MM, 3HAHAITE DEepHMEeTP NBEOro MHOOKVTHHMEKA (Y MM) Ta
itoro maomy (y MmM©).

uyt A K, B
B
AN & D T P 14
| - | -
0 '1 x 0 i X
N M
K K C
F D
Puc. 5 : Pue. 6



Poagin 2. GYHKLIT

11.

Y IIJICK ma xomxHIA 3 oced oDepiTs macmTabHY OAMHHILIO

1 .2
JOBXMHHOK B 3 KJIITHHKHM Ta nobyayviTe TOYKH: A[_;IEJ'

B(—IE:—E} C[E; —23]. D[—ll;tlll. 3a pHCYHKOM BH3HAY-
3 3 2 3
TEé, AKA 13 IUX TOYOK PO3ITAIIOBAHA Haulbaumuwe: a) ao ocl

abcome; 6) mo oci opaHHEAT; B) A0 MOYATKY KOODIHHAT.

Y IIJNCK ma xomxHii 3 oceil ofepiTs MacmTabHY OJHHHIIID

JAOBKHHOI0O B 4 KIITHHKH Ta nobyaviiTe TOYKH: L{ll:ﬂ].
3 1 1

M[—IE:E], P[l; —I], Q{—IE; —IJ. 3a pucyHKOM BH3HAUTE,

AKAa i3 DX TOY0K po3TamoBaHa Halbauxcye: a) go oci abemuc;
6) mo oci OpAMHAT; B) A0 NOYATKY KOOpPAHMHAT.

‘0 ) BUCOKWIA piBeHb

78

Bigomo, mo a>0, b<0. YVeranosits posramysaHHs 3agHave-
HHX Touok BimmocHO IIJICK (vKamiTs KOOpAHHATHY 4YBEpPTh,
AOAATHY 4 Big'€MHY HACTHHY KOOpAMHATHOI oci — mniseich,
AKif# BoHHM Hanexats): P(2;b), Q(a;-3), S(-a;0), T(0;-b),
R(-a; b).

Bigomo, mo ¢<0, d<0. YeranoBiTh po3TamIyBaHHA 3a3HAYE-
uux Touok BigmocHo I[IJICK (yxamiTe KOOpDAMHATHY 4BepTh,
OOAATHY 9YH BiJl'€eMHY YACTHHY KOOPAHHATHOI Oocli — miBBiCH,
Akift Bonm manemxars): F(-3:¢), G(d;5), H(-¢0), K(0;d),
L(-¢c;-d).

ano xoopauHATH BepmIMH mecTHKYTHHKA ABCDEF: A(3;3),
B(6;0), C(3;-3), D(-2;-3), E(-4;0), F(-2;3). Ilobyayii-
Te i Toukn B IIJICK. Beamaoun, mo poexuHa MacmrabHOI
OAMHHUIL HopiBHOEe 1 cM, 3HAWIITE IJIOHLY IIECTHKYTHHEKA
ABCDEF (y cm%).



§ 7. NpAMOKYTHA CHCTEMA KOODAWHAT HA NNOUMHI

i

16. Jlano xoopaumatu BepmmH n'aTukyTHHKa KLMPS: K(-4; 1],
L{D;‘.‘]}, M(4;1), P(2;-3), S(-2;-3). Mobyayiite ni Toukn
B [IJICK. Beaxkawun, mo QoBXHHA MacmTabHOI OJHHHIIL JO-
pieaioe 1 cM, 3EAHAITE naomy o’ ATHKYTHEEKA KLMPS (v cm).

LlikaBuHKK BIA gigycAa Tapaca

Tepmin «alcyuca» NOXOAUTE Bij naTHHCBEKOrO cjaoBa abscissus —
Bigpizanmii, BifjoKpeMJeHHII. ¥ CYYacHOMY 3HAYEHHI Horo BIepme
B#HUB HiMenbkHil dinocod i maremarnr Nomgpid Biasezeavm Jlaio-
Hiy v 1694 p. Bupas sBick abcnuce 3anpoBajuB aHTIiHCcEKHHA MaTe-
matuk Icaax Bappoy B 1670 p.

Tepmin  «opdunama» nNOXOJAMTH BiJi JATHMHCBKOrO CJOBA
ordinatus — yHOopAOIKOBAHHII, BHaHAYeHnHH, AK HasBy meBHOro Bifg-
piska koHiuHoro mepepisy Horo Bnepiune sactocysae Pewe [Jewapm
(1596-1650), a axk Ha3ey oaHiel 3 koopauHAaT Toukn — I'. Jlaibnin
v 1694 p.

(i
i

—
#0's 3anuTanHA | 3aBgaHHA Big Aiaycs Tapaca

[y --ﬂ'

-

| 1. Kopucryvounck JOJATKOBHMH MKepenaMn imdgopmaiii, 3pobiTh
Hepenuke nosigomuaenus npo lordgpiga Binerensma JlaitGuina.
HArxnit dakr #oro Giorpadii Bpasue Bac Halbiasme?

2. Yu sigomi pam iHmi cHcTeMH KOOPAMHAT OKpIM NPSMOKYTHOI
agexaprosoi? Hasexits npuknamgn. llizmaidiTeca mpo me OGliabme
v BunTens abo BuuTenbkn reorpadiil

3. CreopiTh <«3amm(ppoBAHNH PHCYHOK», AKHH MOMKHA posmmudg-
pysatH i1 sobpasuru, nobyayeasum 8 IIJICK roukn iz sapanu-
MH KOOPIHHATAMH Ta CIOJAVYHBINH iX TOCIiAOBHO.



Posgin 2. GYHKLYI

é NoBTOopeHHA Ta NiGroToBKa A0 BMBYEHHA HOBOro marepiany

1. BuxkoHaiTe MHOMEHHSHA.
4 21 1 -8 1
— *6) -1—-2—: -0.2)-| -3— |.
a) T[ ] ) - B) ( )( 3]

32 3
2. 3maiinite sHauenns Bupasy 3a’-12b% axmo a+2b=T,
a-2b=5.
: 30, [9l0 gl15 6 . Y o
3. OGumcairs: a) 2°°:(2'%-2'°); 6) ——; ) 57 :57.
2" -3

4, IloBGypviiTe B 30I0HTI KBagpaTH 3i cropoHaMu 2 cm; 4 cm; 6 cMm.
IMposexite miaronani nux KBajgpatis i BUMipaliTe JOBMHMHH
niaronaneii. 3pobiTh BHCHOBOK.

5. B oaepi nnapatore 6ini rta uopsi
nebeni. Kinsgicrs 0ianx nebenis Bing-
HOCHTLCH A0 KLIBKOCTI YOPHHMX HAK
5:3. Crinskn nebenis niasae B 03e-
pl, AKmMO 1X He menme Big 30 1 mHe
pineme 3a 357

§ 8. MNMoHaTTa yHKUII, cnocobu 3apaHHA DYHKLIN.
Mpadik dyHKUIl

MoHaTTa hyHKUII

Illo we a1 Tak yeamkuao Busuaem, [erpuxy?

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

Poagmroio stmpaemoces go Ioasiml, Tox mixkasmioca ohimiianm
KypcoM 3JioToro o rpueHi, yeranosienuM HauniomanbHum
faukoMm Yxpainu. IlomiTHe nikary mrTyky: AHBHCH, 3a IIHM




pucyHKoM (gmuB. puc. 8.1), AKmIO 3HAEIn AaTy, MOKHA OJHOIHAYHO
BH3HAYUTH, CKiILKHM I'DHBeHL KOINTYBAB V TOil JieHb OJMH 3J0THIL.
Tobro Kypc BamIOTH 3a7€KHTH Bif JaTH, HA AKY HOTo BCTAHOBIEHO
Hauionansaum 6ankom Ykpainu,

HauioHanerni 6ark Ykpainu (HBY] — ueHTpanbHui 6aHk Ykpainw, Akui mae ’
3abe3neyyBati cTabinbHicTb il rPoOLWOBOI OAMHKULI — TPUBHI, @ OTXe, LIHOBY
Ta ¢mamany ‘crabinbHicTs ¥ mui HBY, 3okpema, 3pikcHioE emicio (Bu-
nyck) rpowen i NPOBOANTE EQUHY [IEPKABHY NONITUKY B ranysi rpowosoro
06iry, KpeauTHUX BIAHOCKH; paryn BaHKiBCoKY QIANBHICTD; BU3HAYAE Ha- {
NPAMKIM PO3BUTKY CyuacHix GaHKIBCHKMX | NNaTiXHWUX TexHonorin, Takox HBY
PO3PaxoByE W ONPUMIOAHIOE KYPC FPUBHI 0 IHOZEMHUX BanioT.




Taxk, gificao, sanexurts! Kpim Toro, nikaso, mo koxxuoro jgHs#
MOMKe DYTH JAHmIe oHH AKHHCHE KVPC, 4 OT HABIAKH — 30BCIM
He Tak: Toil cammii Kypc moxke Gytu B pisui ami. Ilikaso, Ak
HABHBAECTLCH TAKA JAJEMNHICThL?

Y maremarTHIill TaKy sajekHicTh HaszueawTbh dyHkuiew. Hexail
3ajlaHo ABi 3aMiHH] BeTHYMHH, HAIDHKNAN, X Ta Y.

AKWo 3MiHHa y 3anexnTb Big 3MIHHOI X, NPUUOMY KOXHOMY

%{3 MOMNWBOMY 3Ha4yeHHI0 X BIANOBINAE NWLLEe OflHE 3Ha4YeHHA Y,
TO Taky 3aNexHICTe Ha3nBawTb (b'_',-'HHLIiIGHa}'IbHGKJ 3dNexHICTH)
abo dyHKUiEW.

& & @ & = @ ® & & B & & & 8 B =8 5 0 B & B 8 8 F B B &8 8 B B 8B 8 8 & 8B 8 &8 =8

Y npuxknaxai Ilerpuka 3 KypcoM BamioTH MaeMo (pYHKIIOHAIL-
HY 3aJeXHICTh Kypcy BadwTH (¥) Big gata (x). 3MiEHy X v Ta-
KOMY BHIAAKY HA3SHBAIOTE HE3aNeMHOI 3MIHHOW (aprymeHTom),
4 3MIHHY y — 3anexHo amiiHow (dyukuiew). CaMBoaiyro mio
3ajeskHicTE sanucyoTs Tak: y=f(x) abo y=g(x) rompo.

Ho peui, ¥y CTATHCTHII HA3SBH HE3AJEMHOL TA JATeMHOL 3MIHEAX
BeNTMYHH Jfenio Biapisaawrees, Heszanemny aminny Bennuuny
HAZHBAIOTE (PAKMOPHOI, & IAJEKHY — Pe3yAsmamusHon.

Yci MOXNWBI 3HAYeHHA He3anexHol 3MIHHOI Ha3uBalwTb obnacTio
BU3HauyeHHA dyHKUIl Ta NO3Ha4YalwTh D(y} abo D[f]. Yci mox-
JNHEBlI 3Ha4YeHHA 3aneXxHOol 3MIHHOI HazWBakTh MHOMWMHOW IHaAYEHL
dyHruil Ta no3Havalots E(y) abo E(f).




§ 8. NonATTR GyHKuiT, cnocoGi 3agaHH dyHruiin, Mpadis by

Y Hanpurnan, ans GyHkuii, mo 3ajae Kype 310Toro A0 rpuBi
(1uB. pmc. 8.1), obnacTid BH3HAYEHHA € MOPOMIMKOK dYacy

Big 28.11.2022 p. go 13.03.2023 p., a MHOKHHOK 3HAYEHL —
yvci wncaa, mo He meHnri gig 8,1 i me 6inemi za 8,6.

Cnocobu 3apgaHHa dyHKUI

DyHKUilo MoxHa 3agaTy rpadivHo, ak Ha puc. 8.1, Jliniw, mo 3a-
nae GyHKIIND, HASHBAWTE rpadikom dyHruil. Yei MmomInei sxa-
HEeHHA QpzyMenny X Po3TAlIOBaHlI HA TOPH3OHTAJBLHIA OCcl — Ha
oci abcyuc, a Bel BinnoBigni snavenna ynkyil y poaramoBaHi
HA BEPTHKAIBHIH oci — Ha oci opdunam.

++++++++++++++++++++++++++++++++++++++++

11106 anafiTu 3paveHHEA (HhVHKIIL A8 3aJAHOTO 3HAYEHHA Apry-
MEHTY JiI0Th TaK.

IHAXOMAKEHHA 3HAYEHHA GyHKLIT
ANA 3a1aHOrN0 3HaJYeHHA aprymeHTy

1) Ha oci abcyuc 3HaxogATb TOUKY, WO Bignosipae 3agaHoMmy 3Ha-
YEHHIO aprymeHTy, i Yepes Ui TOUKY NpOBOAATE A0 oci abcumc

oy nepneHguKynapHy npamy.

e 2) 3HaxoOATb TOUYKY NepeTuHy i€l npAMoi 3 rpadikom byHKLUIL.

3) Yepes Touky nepeTuHy NPOBOAATL NPAMY, NepneHAuKYNapHY
0O oci OpAMHAT, | 3HAXOAATh TOUKY NEepeTuHy Uiei NpAMoi 3 Bic-
CI0 OpAWHaT.

Touka nepeTvHy NPAMOI 3 BiCCIO OpAWHAT BM3HAJYae LWyKaHe 3Ha-

yeHHA GyHKUII.

Hanpukaaag, sa puc. 8.1 nyHKTHpPpOM NOKa3aHO, AK 3HAHTH Kypce
aaotoro go rpusHi 23.01.2023 p., abo f(23.{]1.23]. Baunmo, mo
f[23.l]1.23}=8,4.

a3



Poagin 2. GYHKLIT

HoxnagHime mpo 3HAXOMKeHHA 3HAYEHHA
(pvaKIil 3a rpadikom:
https://rnk.com.ua/106088

Icaviors me i immi coocobm 3amanHa pyEHKNII, KpiM rpadgiy-
Horo. OyHeUil MoxHa 3agatw Tabnuuew. Hanpukaaz, tabamms,
MO0 MOKA3YE 3aJIedHiCcTh IMIHM MOKOJAAKH BiJf KilkKocTi Ky-
IJIeHHX HIOKOJANOK, TeX 3ajac (PyHKIiI:

KinepkicTs
KYILIeHUX
MOKOAa-
nok, mr. (x)

Ilina 1 mo- I
KOJANKH, 35,00 /34,80 |34,50|34,2034,00|33,00|32,00 30,00

rpH (y) ;

Jna nworo cnocolfy sHauenna QVHKIIT 418 3alaHOr0 3HAYEHHSA
aprymMeHTy BH3HA4aloTh 3a Tabauuen. Hanpuknan: f(3)=34,50;

7(8)=30,00.
O6nacTtio BH3HAYEHHHA miel thyaRIIL € MHOMKHHA
D(y)= :1; 2;3;4;5;6;7;8], a MHOKHHOI0O 3Ha4YeHb — MHOMKHHA

E(y)=135,00; 34,80; 34,50; 34,20; 34,00; 33,00; 32,00; 30,00].

cBoepimnyio ¢yvHKIi©0! 3HAYEHHAMH APrYMEHTY € HABYAJILHI

JHCIIHUITITIHH, a I.'!]}’HHI.I,LHMH € MOl OIIHKHM 13 INHX AHCIIUILIIH.

Tyt Tpeba 6yti obepesxuanm! He cnig sabysarn npasnno: odHo-
MY 3HAYEHMHIO apzymenmy mac sidnosidamu auuwie odHe 3Ha-
yennA pynryii! Tomy axoo OpaTH OIWIHKH JHIOIE 3a AKHHACH




§ 8. NowATTs dywkuii, cnocobin 3agaqHn dyrxuin, Tpadik by

ceMecTp 4M 3a pik, To Tak, rabens — ue ceoepigHa pyarnia. Axio
¥ Oparn tabens v migoMy, TO HANPHKIHIL poKYy OOHIH AHCHHILTIHI
BiAmmoBlAaTHME TPH OIIHKH — 3a 1-it cemecTp, 3a 2-i cemecTp 1 piy-
Ha. Taka sanexpicTs yixe He O6yie pyHKUIioHANEHOK!

Yyaoso, Terauko, ™ Bee aposymina npasmunsso! Kpim rpadiy-
HOro # TabauuHoro cnocodiB 3aganHA (VHKILL DOIMIHDPEeHHEM Ta-
KOM¥ € aHanitmydui cnocib, Tobro cnoci® saganus dyHKIiMN
3a gonomorow dbopmyn.

Hanpuxknaa, mexai asToMoDins ie 3 He3MIHHOK MBHIAKICTIO
40 km/roa. Toai sa x rogus Bi® npoiife mIAxX y KinoMerpis, npuyo-
My y=40-x. lla dopmyaa zagae GvVHEIDLD, AKA OOHCVE 3AJIEIKHICTE
magxy Big uwacy. 11 MoskHA TakoM¥ sanmucaTH v Buraani [ [:r] =40x.

Ilna $yHEROIA, sagaaux AHAJITHYHO, (o0 3HAWNTH 3HAYEHHSA
(hyHKRIIl AN 3aJAHOI0 3HAYMEHHHA APryMeHTy, norpibHo ue 3Ha-
YeHHSA OiICTABHTH Vv BignmoBiany dopMmyay. Hanpuknan, axmmo
f(x)=40x, 1o f(2)=40-2=80, f(3,5)=40-3,5=140.

Mo peui, aprymenT i ¢pyHKIi0 He 000B A3K0BO Mos3HavaTH GVK-
BAMH X Ta y BiamoBimuo. Hanpuxiaan, HaBemeHY 3alle’XKHICTH
HMIIAXY Bif "wacy gopedyHo sanucysate (Qopmynown §=40¢ abdo
3[ t] =40t , ockinekn v diszHnl maAxX i yac TpagHIiliHO MO3HA-
Jal0Th CAMe TAKHMH OYVKBaMmu.

Ona ¢yHKUIR, 3afaHKX aHaniTMYHO, 0BNacT0 BM3HAYEHHA BBaXaKTh
MHOMWHY BCIX 3HaueHb aprymeHTy, 3a AKUX UA Gopmyna MaeE 3MicT.

Hanpuxnaa, dopmyna y=40x mae amict 3a Oyab-AKHMX 3HAYEHL
aMiEHOI, TOMY 11 00ACTIO BH3HAYCHHA € MHOMKHHA BCIX YHCe.
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Inogi obnacts BusHaYeHHA MoKe OyTH 3asHAueHA B YMOBI sagadi.
Hanpuknaja, NpUpOAHO BBAMKATH, IO Yac He Moxe OyTH Bijg'eMHUM
umeI0M, a oTiKe, obnacTio BuaHauenHa Gynkuii s(¢)=40f e Mromn-
Ha BCiX HeBi'eMHHX 4HCeN.

& 8 % ® 85 ® ® & & 5§ ® ®F B B 5 F @ B B & B B B B & & & 6B 8§ 8 B 8 B ®F 8 B 8 B B8

Taxomx dyakiii MoxkHEA 3afaBaTH CNOBECHO.
Hanpuxaaj, sigoma gyukuis y=[x| (uira vacruna x) sugna-

yaeThea Tak: [x]| — maiibinzeme nize umeno, ske He nepesn-
mye x. Tobro [2,3]=2, [7]=7, [-4,3]=-5.

Iliny wacTHHY 4UHCIA TAKOK HASHBAWOTH AHTHE. JlisHaii-
recs Oinbiue npo il sacrocysanns!

Mpadik dyHkuii

.......... L s Bl & B & @ = o pew @

e

Mpadikom dyHkuii ¥ = f(x) HasmeaoTs MHOMXMHY BCix Touok (X3 )
KOOPAMHATHOI NnowmHK, Ans Akux y =f(x).

— e

3HaUMBILM KOOPAWHATHM AOCTaTHBOI KinbKocTi To4ok | nobynyeas-
WK iX Ha KOOPAWHATHIA NNOLWMHI.

f @ Ona byHKUIW, 3a0aHUX aHaniTMYHO, MOXHa m&—p_razm rpadik, Bu-

_—

Ina npoctux ¢vHKOIA e 3podHTH JOCHTH JIETKO, a AAA OLIBII
CHJAaJHHX Kpalle CHOPHCTATHCHA cnen,imnnun :EDHHTIDTEPHHHH

MPOrPAMAMH.




‘1. Tlobynyiire rpadix ymxmii y=2x.
Pose'azanna. Crnagemo tabauimio asaveds QyHKNil, sobpasu-

MO BiANOBIAHI TOYKH B cacremi KoopauHat (puc. 8.2) i cmomyammo
ur.mmem{pnc 8.3\ 7/

‘2. To6yayiire rpadix dymkmii y=2x* —4x -3 3a gomomoroio rpa-
tiunoro kaneryvaaTopa Desmos [a&u inmol mporpaMu Ha Bamx

po3Ccya).
Posé asanna. [lus. puc. 8.4.

IIpo pobory 3 rpadivHHM KaJbKYJIATOPOM
Desmos: https://rnk.com.ua/106089




-----------
| |

I i- y=wdh_3' t T woaa gl g e
nobypopaHnil - : :
3a jonomorow rpafdiusoro
kanekyasaropa Desmos

Mepesipre cebe!

@ Naiite oapauennsa (yunknil. Hasegite npuxkaagn dysakimiii.

@ flk HA3WBAIOTEL He3ANEIKHY Ta 3aJ1eKHY 3MiHHI QyHKIII?

‘3. Jlaiire osmauenns 0GMACTI BUIHAUCHHS TA MHOMHHH SHAUCHD
yarmii.

@ Iepeniuits BifoMi Bam cnocobu sagaHus QyHEKMIL.

@ fAkaM uHHOM 3HAHTH 3HAYeHHA QYHKIII 3a AaHOro 3HAYEHHA
aApryMenTy, SKmo GVHKIIO 3ajano: a) aHagiTHano; 6) rpadiv-
HO; B) Tabimneio?

‘6. Slkum wnHOM SHAHTH 3HAYEHHS APTYMEHTY 38 AAHOTO SHAYEH-
HaA (yHKNil, Akmo ¢yHKIi0 3agano: a) Tabnunen; 6) rpadiu-
HO; B) aHamitTuuno? Yu 3aBxau ne mMoxkHA 3pobuTH?




§ 8. NowATTs dywkuii, cnocobin 3agaqHn dyrxuin, Tpadik by

1. [aiite ospaueHHA rpadirka pyHKIIL.

8 frum umsoM MoxuHa nobyaysaru rpadik dyernii, zagasnol
agamiTHaIHO?

@ TpeHawepHuK 3an

a MNo4YaTKOBUK piBEHb

1. $xi TBepaxeHHA € NpaBHIABHAMH?

a) Bigcranes 8, AKy npoifge asToMo0ins
i3 HeaMiHHOK MBHAKICTIO, 3A1eKHATH
Bijg wacy f, IPOTAroM AKOro aBTOMO-
0ins mepebyBaTHMe B JOpodl.

6) KinekicTe AHIB KaHIKYI Vv INKOJ1 3a-
NeHUTE BiJl OWIHOK VYHA.

B) KinekicTe GamiB, AKi V4eHB OJEpPHHTEL 3a KOHTPOJIBHY poO-
OoTy, 3ajeduTh BiJl KIIBKOCT] NpaBMJILHO BMKOHAHMX 3aB-
naHs mniei poborn.

r) [lnoma xeagparta 3anexuTh BiJ JOBMKUHKM HOr0 CTOPOHH.

2, ki Teepa:eHHS € NpPAaBHIALHHUMH?

a) Ilepumerp KBagpaTa 3ajeRKHUTh BiJ JOBMHHH
Horo cTOpPOHH,

6) fAxmo Anapiit posp’saye b mareMaTHYHHMX 3a-
nad mpoOTArOM TFOAHHH, TO KIIBKICTH pOo3B’A3a-
HHX 3a7a4 3aJIeKUTh BiJl KLIBKOCTI Hacy, AKHH
Anapiit BUTPpATUTEL HA IX po3B’aA3aHHdA.

B) Akmo woxkuii gisumHuLi B Kaaci Tpeba noe'ssatu Ha 3a-
JicKy ABi ¢TpiuKH, TO KilbKicTh cTpidoK, mjo 3HagobaaTeca
AJAA IBOTo, 3AJEHTH BijJ KiTsKOCTI AiBYATOK Y KJjaci.

r) BurpaTtn enexkTpoeHeprili B KIMHATI 3A/IesKATE BiJ KiabKoCTi
cTinbIiie v KiMHATI.

ol

—
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- Hlorognau Biktop Buroropase 8 geraneil. 3anoBHiTE Tabamu-
10 3ane:xHocTi Kinbxocri Buroroenennx Bikropom aeraneii
Bifm ni:mugcﬁ':mm Horo poborm*.

ﬂmmmm 8
ﬁWﬂﬁ ¥ 2
i,

- Iloaus Tersuka aurae 15 cropinok kHuwxku. 3anosnits Tab-
JHIIO 8aJeKHOCT] KibKoCTi npounTanux TeTaHKo0 CTOPiHOK
Bia Kinbkocri anis, y axi Teranka unrana KHIGKKY.

_— g |

Ei.nmtm;m- : 1 2 3 4 5 6
ngimn}_}?uhmn? 15
CTOPIHOK
5. ®ynknio y=f(x) sanano rabmmuero:
x 0 1 2 3 4 b
y 1 2 5 10 17 26

BuaiigiTs 3a Tabaumeio: a) obiacts Buanavenna D(y); 6) MmHOMH-

ny smavent E(y); B) f(1); r) -,f(«i), 1) 3HAUEHHHA APIYMEHTY X, 3a
AKOro sHakvenHsa pyexmii y=26.
k.

6. ®ymxnino y=g(x) sanamo TaGruneo:
-] 0 1 2 3 g4 b5}
y 3 5 7 9 11 | 13

BmaiiiTe 3a Tabiuneo: a) obnacrs BuzHavenus D(y); 6) MEOMH-
ny anavens E(y); B) g(2); r) g[ﬁ] 1) 3HAYEeHHA ApryYMeHTY X, 3a
AKOro 3HaveHHsa QVHRMIL y=

*  3JpoayMmino, mo B HLOMY Ta NOAIGHMX BHNANKAX 3ABAAHHA CHijl BHKOHATH
B 30IIHATI.




- ‘Ha pmce. 1 sobpaxeno rpa-
ix pesaxol ¢ymruii. 3a
noganuM rpadixom sHail-
AiTh: a) abenucy Tourn A;
6) opaumary Ttoukm B;
B) abenuey Touxm C; r) op-
ausaaty Touku D.

il

- Ha puc. 2 sobpameno rpa-
dir peaxoi (pyurnii. 3a
nogasuM rpadiikom BH3HA-
uyre: a) opauHaTy Toukn E;
6) abcoucy Toukun F; B) a6-
cuucy toukm K; r) opam-
HaTy Toukm L.

9. ®yuxuio saga=o dopmy-
noio f(x)=3x-2. Bnuaii-
AiTe 3HauyeHHA (QYHKIIT,
armo: a) x=0; 6) x=2;

2
x=0,6;1) x=—.
B) ) s

5}

®yuxniio sagano popmy-
now f(x)=-2x+5. Buaii-

OiTh 3HAUYeHHA QYHKIII,
Akmo: a) x=1; 6) x=-1;

B) x=-15;r) x = :=§.

- SanuumiTe GopMyIo0L0.
a) Uuesno x yasiui Ginbme 3a umeno y.
6) [llo6 sHaiiTH 3HAUYeHHA MBHAKOCTI v, Tpeba sHaliTH Bix-
HOLIEHHA JOBKHMHHM ILIAAXY § 40 bacy [, BHTpa4YeHOro Ha
mmnaAX.

B) [Inoma S npaMokyTHHKA aopiBHIOE A00YTKY iloro JOBMH-
HH @ Ha IIHPHHEY b.




Poagin 2. GYHKLIT

r) Ilepumerp P piBHOCTOPOHHBOI'O TPHKYTHHEA JAOPIBHIOE 0-
OyTKY uMCIa 3 Ta JOBXKHHHM CTOPDOHH TPHKYVTHHMKA d.

Sanuuite Gopmynow.

a) Uncno a gopisEEe momosuHl cyMmu uncen 1,5b 1 c.

0) IIlo6 amafitn 3HaveHHA uyacy {, Tpefa s3HATH BigHOIMEeHHA
AOBMHHEH UIJIAXY § 10 IBHAKOCTL U.

B) lllob 3maiiTH misy ¢ ToBapy, moTpibHO BapTicTh ¢ TOBApY
MoOALTHTH HA Kiaekicrs B ToBapy.

r) Ilepamerp P npaMOKYTHHEA 31 CTOPOHAMH M 1 1 JOPiBHIOE
NOJBOEHIN cyMi JOBMHMH CTOPIH NLOro NPAMOKYTHHEA.

dyuxnio y=f(x) sagano rabnuneio:

x 0 1 e | 3 4 5
y 0 2 4 | &6 8 | 10

3a nmogaHow Tabinilen BH3HA4YTe, uM Haje;xkaTh rpadiky dyvermil
Touku: a) A(1;2); 6) B(4;2); B) C(3:6); r) D(4;5); n) E(8;10).

.

14. dyukuin y=g(x) sagano radbauneio:

I ] o | r\b 2ed=3 | 4 | 5
Dgl] 3 | a5 [~ | 7 | s

3a moaanow TAOMHIIEHD BH3HAYTE, YH HAMEXKATH rpadiky (vHKII
Touku: a) F(1;2); 6) H(0;3); ) K(3;6); r) L(47); n) M(T;8).

(o)
CepegHii piseHb

15.

92

Karpyca sucrasuna dorto ceoro necuka ByGnmuka B IHCTa-
rpaM. Um zanexkats ogHA Big oAHOI ABl BENMHUYHHH: KLIBKICTH
Brnofobaitok («naiikiee) nig oo i pirens gobporo HACTPOKW
Karpyei? Axmo tak, To AKa BeIHYHHA JAJEKHTH Bij AKoOl
pemnunHan? Yn € na sanexnicTs pyarnionansron? Bignosigs
HOACHITE.



8

19.

Buaiigite: a) f(

§8. ToHATTR GyWKUTT, CNOCOBH 33AaHHA ByHKui. Tpadik dyiui

Ha romau#n ceiil gess Hapogxeana Maxk-
CMMKO BH3Hauae ceiit apicr. YUm 3zane-
JKATH OJHA BiA OZHOI ABI BEIHYHHH: piK
npoeejeHHA BUMipy Ta apier Makcumia?
AKmo Tak, To AKA BeJHUHMHA 3JANEKHTH
Bia Akol Beamunan? YU € A sanexkHICTD
(pyarniosansaow? Bignoeiges noscHITE.

Codiitiga nimna o marasmey kynutH abayk. Um sanexarts
OJHA Biji ogHOI OBl BeIHYHHH: MACA KVIUIEHHX AGIVK i Kine-
KicTh rpomei, AKy 3a Hux sanmaatunaa Codiaxa? dxmo Tax,
TO AKA BeJJMYHHA 3aNleXHUTE Bijg axol senmunuau? Yn € na aa-
AexHicTs QyHKmioHANTEHOK! Bianoeiak MOACHITE.

Cim’sa IlaBnenkie ine mogopomysaTu cBoiM aBromobinem. Um
3aMeKaTh OQHA BiA OAHOI ABL BeIHYHHH: KIIBKICTE BHTpaue-
Horo DeH3MHY Ta BigcTaHb, AKy npoixas asromobines? Hxmo
TAK, TO AKA BEJIHYHHA 3AJICZKHTE BiJl AK0l BearHuuHH? YH € ma
3asledHICTD CI}}'HHEIDHaJILHGIﬂ? Blnﬂﬂﬂlﬂh MNOACHITE.

dyuknino y=f(x) sagano rabauneo:
x -2 -1 0 1 2
f(x) 3 12 1 5 11

-2)+f(2); 6) mobyTox THX 3HAYEHL X, ANA AKHX

3HAYCHHA Y nopieHI0OTE 11 i 12; B) maubinpme 3naveEHA PVHKIILL;
r) HalMeHIle 3HAYeHHA QYHEIL.

il

20.

Pyurnio y=h(x) sagago rabannew:

x -4 -2 0 2 4
h(x) 11 20 —d 7 2

SHaAHIITE: a) hl_’-—-i}uh{E:l; 0) aobyToK THX 3HAYEHbL X, AAA AKHX
3HaueHHs y jgopieHwowTs 11 i 7; B) Haiibinsme anavenus dyHKIii;
r) HAHMeHIIe 3HAYeHHA QVHKIIL.
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21, Ha puc. 3-5 sobpaseno minii, flxi 3 aux € rpadikamm pyHK-
- ui#, a aki — Hi? Bignoeiae obrpyuTyiiTe.

'22. Ha puc. 6-8 sobpaxeno inii. ki 3 Hux e rpadikamu QyHk-
niif, a ski — mi? Bignosias obrpynryiite.

m DyHKNi©o 3agado (hopMyIoIo E{IJ=:1: Ea;nﬂiﬂ!ﬂh TaBIHIO.
IoGyayiiTe ni ToukH B cHcTeMi KoopauHAT i cmoaydits ix
nnasHolo niHiew. IlopiemsiiTe Eaﬁynnnanni rpagik iz rpa-

thikom wmiei pyukuii, sobpamenum aa jponomoron rpadivsoro

KAJNBKYJIATOPA.

x 8 -2 g "NJ2 3

g(x) ’




25. @yuknio sagaxo rpadikom (puc. 9). SanossiTs TaGauuO.

-
2.

ﬁ Pynxnino sagano dopmynow f(x)=x*. Banosrirs Tabmumo.
TlobGyayiite mi ToukH B cHcTeMi KOOpAMHAT i cmoayuwirte ix
‘mnasHO0 ndimiewo. IlopiBHaiiTe mobynosBammit rpadik is rpa-
hixom niel gynrnii, ogep:xkanuM 3a jonoMorow rpadiunoro

-2

-1

-8

x

-3

-1

0

1

3

f(x)

@ynkmio sagano rpadixom (pue. 10). Banopmirs Tabmmo.

i

X

—4

-2

4

f(x)




27, :[Ina koxxHOl curyaunii npuaymaiiTe BeJIMYMHH, SKi 3anemars
opua Big opmoi. flka BeMUNHA 3a71€KATH Bij AKOI BerHmunHHn?
Yu € na sanexuicrs pyakniosaneroin? Bianoeias modacHiTE.
a) ¥ kinmi »xoBTHA Aigyck Bacmaeka moaHa ofpizae B cagy
NeBHY KiIbKiCTh fepes.
6) B ?npaini € KiTbKA MicT, HACEIeHHA KOMHOIO 3 AKHX Me-
PEBHINYE OJMH MiIbLIAOH MHTEIIB.

28. [JIna KoHOI CHTyaIill ONpHAyMaiTe BeJIHYHHH, fKi 3ajleKaThb
opHaa Big ognol. flka BermuYNHA 3a7MEIKHTH Bifl AKOI BeIWIHHHA?
Yu € na sanexuicts pyeknionansaow? Bignosiaes nosacHiTs.
a) lei komamgm rpaioTs v ¢yrbon. Ha dyrbonuni komxuoro
rpasns € Horo HoMep.
6) ¥ 6aoksori Mannaku sanucaso gHl HapojKeHHA 11 Dogpyr
i gpyais.

29. ®@ymxuin y=[(x) sagaso rabnunewn:

x 2 0 2 4

6
2
5

Bmaitmite: a) f(-2)+7(4); 6) £(0)7(6); ®) 3-f(4)-f(-2);
r) 5:f(2):f(~2); 1) maiimenme Ta HalbinbITe 3HAYEHHSA APTYMEHTY;
e) HaiilMeHure Ta Hailbinepine anavenHs GyHKIIT.

f(x) 7,4 -2,6 0 | 51

30. Pysknino y=f(x) sagano Tabnuneio:
x —6 -3 0 3 6
_ 1
f{x} -3,4 3,1 8 : 0




Bmaiigite: a) f(-6)+f(-3); 6) f(0)-f(3); B) 3:f(6)-f(0);
r) f(-3):f(3); n) maiimenme Ta Haiifinbile 3HAUEHHA APryMEHTY;
e) HaliMeHme Ta HAHOLIbIIe 3HAYEHHA DYHKIII.

31. ®ysknio sagano dopmynoio f(x)=6x% Banosnite Tabauimio.
IoSyayiire rpadik niei ¢yuknii sa gomomoroio rpadiunoro
KaJtbKyJIATOpA.

-
32. ®Dynxunino sagano popmynon g(x)=-5x+2. Banosnirs Tabau-
mio. Io6yayiite rpadik miei ¢3rm:1xii 3a QOIoMOrow rpadgiuao-

o KaJdbKyJIaTopa.

x 2 YLo~— 0 0,7 6

 g(x)

33. <dyukuiw sagaHo rpa:]ﬂlmn fp;nc 11)




a) 3anoeHiTH TabMHIO:

25 | 0 1,5 5
f (

ﬁi Bﬂaﬁmﬂ yei SHAYEHHA APIYMEHTY, AMAA AKUX 3HAYEHHA

@mﬂimpinnm15

B) Cmi.nmcn icHye 3HaYeHb APryYMEeHTY, A8 SAKHX 3HAYEHHSA
dymrnii gopismioe —2,3?

r) Ya manexars rpadixy ymxmii rouxm: (0;1), (1;0),
[-3.15)” [3,1] [—1 3}?

n) Cxinbkm ninux sHaveHb HajexaTh obnacTi BU3HAYEHHA

miei pynxmii?

e) CrinbKky HiIMX 3HAYEHEL HAJEXKATL MHOMHHI 3HAYEHL Iliel
N P! g« |
‘34, Dyrknio sagaso rpadikom (pme. 12).




35.

37

38,

§8. ToHATTR GyWKUTT, CNOCOBH 33AaHHA ByHKui. Tpadik dyiui

0) 3HAHAITE yvci 3HAYEHHA APryMeHTY, [Ad AKHX 3HAYEHHHA
yuknii gopienwe —0,5.

B) CkinbKM icHYEe 3HadYeHb APryMeHTY, AJf AKHX 3HAYEHHHA
yernii gopienwe 1,77

r) Yu manemars rpadiky ¢ymxnii rouxum: (0;1), (0;-2,5),
(-6:-1), (3;1,5), (-0,5;-2)?

a) CRiBKH OiIHX 3HAYEHb HAJMEMAaTh 00JacTl BH3HAYEHHA
niel pyEroii?

e) CKiTbKH IiAMX 3HAYEHb HAJEKATH MHOMKHHI 3HAYEHB Ifiel
pyrEIDii?

Sagano (yvHKILIO y=31‘3, BH3HAYEHY AJA Beix umcen. Hki
3 HABeJIeHMX TOYOK Hane:xaTts 11 rpadiky?

a) (-L;1); 6)(0;0); B) (212); 1) (-Z4) 1) (50).

Sagano QyHKILiWO yzxz-l, BH3HAYEHY Anf Beix umcen. Hki
3 HABEIEHHX TOYOK HAJEMXKATH 11 rpadiry?

a) (-1;2); 6) (0;0); B) (L0); r) (-3); ) (0;2).

ArsroMODINE BHTpAYAE B CEpPelHBOMY
7,0 mitpiep Gensuny Ha 100 Kimome-
Tpis. SanuiriTe GopMyn00 3anerk-
HicTe BHTpaT OeH3WHY Bij mofgonaHo-
ro asromobinem mnaxy. fAxowo Oyvae
obsacTe BuaHAveHHA niel QyHKUii?
Axow Oyme MHOHHA 3HAYeHB el
(pyaKIii?

Canen rowmryiore 35 rpe 3a kinorpam. 3anumiTs GopmynoK0
3aJlesKHICTL BapTOoCTi cnMHB Big ixmnol macu. Axow Ovae o00-
JacTh BH3HaueHHA i€l ¢yvaKmii? fdArxoo Oyvae mHOXHHEA 3HA-

yeHb Hmiel GpyHKIii?



) ) Bucokwuii pieeHb

39. [na xosknHol curyamii npuayMaiTe BeIHMYHHH, AKI 3aJesKaTb
ofHa Big oaHol. Aka BenuunHA 3a7€XUTEL BiJl AKOI BeITHYHHHT
YUu € ma zanexuicts dvekoien? Biamosigs moAcHITE.

a) Caiitr «MeTeo» onybJIiKyVBaB NPOrHO3 DOTOAH HA THKJICHB.
6) Poanin «Konrakrns B Tenedoni Mapka micTHTh npisemuina,
iMena Ta HoMepH TeledoHIB HOro Apyais.

40. [Ina xoxHOI cHTyamnil npuaymaiiTe BeIHYHHH, fAKi 3ajeaTh
OOHA Big ogHOI. KA BeIHUYHHA 3a7M€:KHUTH Bill AK0l BEITWYHHH?
Yu € na sanemsicrs pyaxunien? Bianorias noscHiTe.
a) ¥ mxosai opoHmaH BEOOPH IOJOBH YYHIBCBKOL paam.
6) BaTpatn Ha omajeHHA BOCEHH 301IBIIHIHCA.

41. Dyuxuniw sagaso tabnunewn. 3anaiire w0 QVHKIiIIO aHATITHY-
HO Ta CJOBECHO.

£ 0 1 2 3 4 5 6 y J
y 1 2 10717 | 26 | 37 | 50

&n

42. Dyakniw sagano rabannen. 3agaiire o pyHKnio agamriTHy-

HO TA CIOBECHO.
z | o0 _JE_{E__xi’;__ﬁ.ﬁ_T

1
g | 1 ] o | -8 [ &Y 1524 | -85 | -8 |

43. Bagamo oyexmii: a) f(x)=-2x*+4; 6) g(x)=x*-2;
B) h(x)=0,5x+2.

Craagite Tabanio 3HaveHbs OHX PYHKIIH, HAJAKYH APryMeHTY
agavens —2; —1; 0; 1; 2 ra, Moxaueo, geaknx immux. ITobyayiiTe
BiAMOBiAH]I TOYKH B CHCTEMI KOOpAHHAT 1 3'eaHadTe IX INJIABHOIO Ji-
aiew. [leperipre npauabHicTE BHKOHAHHA N0OYAOBH 3a AONOMOrOK
rpaivHoro KalsKyaaTopa.
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L
44.

§ 8. NoxATTs dywKuil, cnocobin 3apaHHa dyHruii, Tpadix Gy

Bagano Qynxuii: a) f(x)=8x"-1;6) g(x)=-x"+8;
B) h(x)=-0,5x+3.

Crnamits TabnmMio 3HaAYeHb OHX (PYVHKINH, HAJAKYH APryMeHTY
asHavens —2; —1; 0; 1; 2 ra, momxaneo, aeakux iHmmx, [lobyayii-
Te BiIOBifIHI TOYKH B CHCTeMi KoopawHAT i 3'emHaiiTe iX miraBHOI
niniew. Ilepesipre npasuasnicTs BMKOHAHHA NOOYA0BH 3a JOmOMO-
row rpadiuHoro KaleKyJaaTopa.

45.

>N
46

qu.

&

49,

3apano rouky M(-2;1). Vraxire Qpyeknii, rpadpikam axumx
Haledx KHTh IIA TOYKA.

a) y=2x+35; B) y=0,5x+2;

0) y=:r3—'i"; r) y=—.1'2+.t+?.

3agano roury K(3;-2). Vraxirs ¢dyrkuii, rpadikam axunx
HATSNHHTH ITHd TOYKA.

1
a) y=3x-1; B) y=-§x—3;
B) y=x3-29; r) y:—xﬂ-:c-:-lﬂ‘
Kpim ¢vermil anmse (mina wacTHHA 4YHCaa) TAKOM pO3ras-
HanTs (yHKDIWD, 0 Mae HazBy manmuca (ppoboBa dacTH-
Ha umcrna) i BusHauvaeTses qopmynow f(x)={x}=x-[x], ne

[:c] — nmina uactuHa umcaa. [na miel ¢dvEEKOil 3paigiTh:

a) f(2,6); 6) f(7); B) f(-3); r) f(-5.4).

Hexait f(x)={x}|. Bnaitnite: a) f(8,7); 6) f(12); 8) f(-6);
r) £(-3,9).

Opnoro pasky Mukoaka BMHIIOB HA HpOry-
nauKy 3 korukoM Iliparom. Ha pue. 13 3obpa-

JKEeHO 3anerxHicTs Bigcrani s (v merpax) Bix

Mukonkyu 3 KOTHKOM [0 iXHBOro OyAuUHKY Bij

gyacy t (v xemnmuHax). 3a rpadikom 3'scyire:

4) CKiNLKH "acy TpHBalla BCA NPOTyJIAHKA;

6) axy Bigcrasas npoiman Muxonka 3 [lipa-
TOM 3a BeCh Yac NpPOryIAHKH;
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Posgin 2. GYHKLYI

B) cepeaHl mMBHAKICTE pyXy Mukoakn 3 Iliparom mig gwac yei-
el nporyasauaku (v M/xB);

r) sa akiy sBigcraxi Big gomy Oyan MukoJaKa 3 KOTHMKOM 3a
15 xB Bijg mouaTKy NpOryJISiHKH;

A) 3a CKinbKM XBHIMH nicias nodaTky nporyiasskn Mukonka
3 ITiparom G6vim Ha Bimcrani 400 M Big ceoro OVIHHEKY.

fAki me BigomocTi Mo Ha 3'AcyBaTH 3a nogaHuM rpadikom?

54

.

50. Opmvoro aua Gabyca XapuTHHa BHii-
miaa 3 gomy nporyaataca. Ha pme. 14
aobpakeHo 3anexHicTe Bigcrami s
(v meTpax) Big Gabyeci go 11 OyaHHEKY
Big wacy t (v xeuaneax). 3a nogaHuM
rpadikom 3'AcyiiTe:

a) CKIJIBKM 4Wacy TpPHBAJIA BCA [pOry-

JNIAHKA;

24 6 8 10 12 14 1618 20
Pue. 13

]
I
X
q
| #
3
&
%

E
£
|

0) AKy BifcraHe npoiimna Gabyca XapuTuHa 3a uac yciel npo-

T'VIAHEH,

B) cepenHo mMBHAKICTE pyxy Gabyel mij yac yclel NporyaaHKn

(v m/xB);

r) Ha AKiA BigcTaHi Big gomy nepedysana babyea XapHTHHA 3a
10 xB Bijg noOYaTKY NpPOryJAHKH;

O) 32 CKLIBKH XBHJIHH OICJIA DOYATKY HporyiaiaHkn Oabvea
byaa Big ceoro OyauHKY Ha Bigcrani 150 m.
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§ 8. NowATTs dywkuii, cnocobin 3agaqHn dyrxuin, Tpadik by

ki me BimomocTi MO HA 3 ACVBATH 3a nmogaHnuM rpadikom?

Ol 2 4 6 8 101214161820 ¢

Pue. 14

11 LikasuHkwm Big pigyca Tapaca
%*f
| Tepmin «(pyHKOiA+» NOXOAMTE BijJ JaTHHCLKOro ciaosa [unctio
(BuxkoHaHHA) 1 Hane:xuTs [omdpidy Biaveeavmy Jauoniyy (1646—
1716). Ynepme noanauue dyukniio cumeonom f(x) Jeonapd Oiinep
v 1747 p. Banaske go cyuacHoro osaavenHd ¢yEKOil gas v 1834 p.
Murxona Jlo6avescbruil, poarnaganyun 11 AK 3anexHicTe Mix IBOMA
aminaumu. Ile osmavennsa yrounns Hozawu ITemep I'ycmas Jlexcen
Hipixae 8 1837 p., HaromocHBIIH, [0 «HEMAE 3HAYEHHA, AK BCTa-
HOBJIEHA [ 3aJIeKHICTE — aHaITH4YHOKO (opmyloio, rpadikomM, Ta-
OaMIeI0 YH MPOCTO CIAOBAMH#.

.a"'

L;'f 3anuTaHHs | 3aBgaHHA Big gigycs Tapaca
"

| 1. Kopuerywounces JogaTKoBHME Jxepenamu indopmanii, 3pobits
HeBeJHKe moBigomieHHA npo: a) Jleomapaa Oifinepa; 6) Hora-
Ha Ilerepa I'verasa Jleskena [lipixme. Ik sm BBacaere, womy
JI. Oiinepa masuBaan HaliBuaaTHimHEM MatematTukom XVIII er.
4yH HAaBiTBH ycix gacie?
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Poagin 2. GYHKLIT

2. HasegiTe npuKJIagM 3 NOBCAKJAEHHOIO JKHTTH, KOJAH BH CTHKA-
nuck i3 pyHKniaMu pisanx uaie. Axum cnocobom (amaniTuy-
HUM, rpadigamm, TabAHIHEM 4YH CJO0BeCHHM) OyaH 3azaml 1mi
pyEKIII?

@ MoBTopeHHs Ta NIAroTOBKAa A0 BUBYEHHA HOBOro marepiany

1. CnpocrtiTe Bupasy.
a) 3m(1-2m)-2m(3m+4); 6) (2c-d]2+d(4c—d],
2. PosknangiTe HA MHOXHHKH.
a) 5a’b® -2a'v®;  6) 2¢7-18p%  B) 2x%-24x+72.
3. Maca xkoruka MypuHka cTAHOBHTE 8,0 Kr, a Maca KOTHKA

S .
Hasunka v 1ﬁ finsma 3a macy Mypuura. 'ocnmogap obox

KOTHKIB 30upaerkca BispeaTH IX Ha Orasaj A0 BeTepHHAPHOI
KIiHIKH B KOHTeliHepl, nianora skoro BuTpuMye Mmacy 20 Ekr.
Yu amoske BiH 3pobuTH e Ge3 MIKOAH AMA KOHTEHHEpPa TA KO-
THKIB?

4, Cepen 32 yunis i yuenuus 7-A Knacy 8 mMaTs BoMa KOTHKA,
7 — necuka, 4 — manyry, 3 — xoM'g4Ka, 2 — AKBapiyMHHX
pubok. Pemmrra yuHiB 1 yYeHHIL HE MAKOTE JOMAITHIX Va000eH-
nie. I[obyxyitte xpyroey giarpamy 3a HaBeJeHHMMH [JaHMMH.

§ 9. NiHinHa dbyHKUin, Il rpadik i BhacTUBOCTI

IIpusirt, Ilerpuky! Ax nmoisaxka go Iloasmi? Byao moces mi-
kase?

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

Iloisgra Baanaca! A nikase mouanocs ogpasy, v Tepminasmi
aeponoptry. Mn zamoBuam Ttakci go micra. BapricTs noisakmu
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§9. Nixiina dynruia, i rpadix | anacrueocTi

obuHCcMOBAJACA TaK: 3a moga4dy aBromobina caig Oyviao sanaaTHTH
20 anoTux, a noriM inge 5 3/70THUX KOIWITYBAB KOMeH Kinomertp

OIIAXY.

Hidicro, nikaso! Axmo goxmEAa muaaxy Oyiaa x KM, To Bap-
TicTs ¥ moi3AKH (Vv 370THX) MOMKHA 3alHCATH (POPMYJI0I0
y=5-x+20.

” Ta ne x ¢yuxnial Bo papricTs y NOiI3AKH Ha Takcl 3a7eKHTh

N Bij moBMHMHE x mMAAXY, AKUH npoixano rakci. Orxe, JOBXKHHA
IHLIAXY — apryment, a sapricts — dvurnia! I ii moxua sann-
caru rak: f(x)=5x+20.

Jo peui, Ak BapTicTh KOMKHOrO Kinomerpa Oyae a, a BapricTh
nocajgku B Takci — b, To yvEKILA f{:-::l=ﬂx+b Ovae BH3HAYATH
BapricTe OyaAbL-AKOl MOI3IKH HA TAKel NpakTHdHO B OVAbL-AKIH KpaiHi
ceity! Ilikaro, Ak Taka QYHKIisS HAZHBaETLCA?

-
g
v
W
T

W & @ @ ® & & & @ & @ & & & B & B 8 8 B @ & @ % &§F @ & ®F 8 8 @ &8 8 & & 8 @ 8 @@

. OyHkuiw surnagy f(x)=ax+b abo y=ax+b, pe ai b — pesxi
@ 4WCNa, Ha3NBaIOTL NIHINHOW QYHKUIE.

Hanpuxnaa, mnmipidaama € d¢yEROl y=2x-3; y=-3x+95;
y=-0,5x+2,2 Tromo.
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P/ Tobyayemo rpadix dyuxmii y=3x-2. [las mporo ckaagemo
~ Tabnumnio sHaveHb (PYHKIII ANA KiNbKOX 3HAYEHb APIYMEHTY:

x 51 0 1 2 3
| = -2 1 4 7

ITobyayemo Tourkm B cucremi KoopauHart (puc. 9.1) i cnoayuumo
iXx nnapHOWO JiHiew fpnu.ﬂﬂ) Baunmo, mo Bei mobyaoeaHi ToukH
JekaTh Ha ofHiil npamiit. Moxua goBect:

. Tpadik Gyab-aKoi niiHOT GyHKUii € NPAMOID, AKWO PO3MNAAATH
- 0bnacTio BU3HAYEHHA L€l GYHKLIT MHOXMHY BCiX Yncen.

IMeperipre npaBunbHicTs nobyaoBu aa mﬂmmmm
rpatgiuHOT0 KaasKyaaTopal




I'paikom niniitaol dyekuii € npama, Tomy, Sk BH AiaHaerecs
mizuime, aaa ii nobyfroBr AOoCHTH B3ATH jaume ABi Toukn. Ha-

; " 1
NpHUKJIAI, noﬁ;;mun rpadik (pvERII y=—5x+2. Craagemo

Taﬁ.ul!;clal;_ 3Ha41eHb (yHKOil aHme ANA ABOX 3HAUEHBL apryMmes-
ty. Jlaa apyunocri ofunciaens BisbMemo x=0 Ta x=3.
Ilobyayvemo aBi TOYKH B CHCTeMi KOOpDAMHAT i mpoBegeMo uepes

HEX Opamy (pme. 9.3).

5 O . §F = = & @ & % & @ "L WP F 8 & = oy s & = & @

o fKuwo B niHiAHiA GyHKUll y=ax+b uucno b nopiBHIoE Hynio,
~1  TO Taky niHiiHy dyHKUil0 Ha3MBawoTb npnmnm nponopuifHicTIo.
Hanpuxaan, pyakmia y = 2x, rpad:mmiﬁynnuﬁynummﬂ:yﬁ 8

(aus. puc. 8.2, 8.3), ¢ npamow nponnmlﬂfﬂlnm

HNoxnaguime mpo JiHIAEY QVHEKILO:
https://rnk.com.ua/106090




i‘j # MepesipTe cebe!

1. Jlaiire osmavuenus nimiiinoi hymximii.

@ flxoio reomerpuuHO0 dirypoio € rpadik niniitnol pynkuii?
‘3. ik nobyaysars rpadix mimiiinoi pyHKumii?

w B3a skoi ymoBn mimiiina dyEKDiA € npaMolo npomopuiiiricTio?
@ 3a mip‘nuna rpadik miniiinol QyHKOIl € DapanelsHHM OCL

abeuuc abo sbiraerbes 3 Hew?

1. ki 3 HaBegenux r.larEm.u.ﬁ e: Jnnﬁnﬂun?

-
a

a) y=bx+3; r) g(:)‘-w&x* x®) y=9;
1
0) y=-2x-6; A y=— %4 3) y=—
B) f(x)=x-T; e'}!;____ﬂ=.::2+3x-_8; |
flki 3 HaBenenux pyHKIEH e ninifimuMu?
a) y=2x-3; r) g(i):.—:.?x+%;., ) y:Q_IE;
6) y=5x; 1) y=-6; ) 5) =241,
: 3x
B) f{x}—w—x 1; e) y=4x>+6;

I'padik axux iz HaBpegeHux miHifiHMx (];}rnlmii € NpAMOI0, ma-
panensHOI 0 oci abciumc?

a) y=-3; 6) y=>5x; B) f(x)=4x-4; 1) g(x)=-ﬁ~.




§9. Nimikua dryruyin, il rpadix | enacrusocTi

ki 3 gaBegeERX MHIMENX QYVHEIOIA € OpAMOK ODPONOPIIHHI-
crio?

a) y=2x; 6) y=-4x; B) flx)=Tx-T; r) g(x) z

5

X.

]

Dyuknia sagaua gopmynow y=3x+2. O0umncaiTe 3HaueHHS
bvEEINI], AKOI0 3HAYeHHA aApryMeHTy mopiBHIOE: a) 2; 6) 0;
B) —1%-r)0,7.

dyuknis sagana dopmynon f(x)=2x-5. Obuncairs: a) f(3);
6) 7(1); 3) £(0); ) 7(0.5).

Jlimifina cdveKOia sagasa dopmy- . 0 3
Jow y=x+1. 3anoBHiTE TAbDAHIO.

IMobByayiiTe rpadik yurmii. ¥

Jlinifina dyexuia sagana dopmy- x 0 4
100 y=x-3. 3anoBHITE TAbGIHITO.

Ilo6yayiire rpadik dyHKmiIL.

Y marasmel rpymi KomTyvioTk 30 rpuBeHs 3a Kimorpam. flka
3 nofaHux JiHINEMX PYHENIH € 3aaexHicTIO BApTOCTi rpyim
(v rpa) Bixg ixanol mack (v Kr)?

a) f(x)=x-30; B) g(x)=30x;

7] =—X" r = x+30.
) Y 20 ) ¥

Cepeana mMBHAKICTE PYXY BeJOCHIEAHCTKH CTA-
HOBUTEL 20 kMm/rox. flka 3 nogmammx miHifiHAX
(PVHKIIA € 3ATeXHICTIO MOJ0JAHOTO BEIOCHIE-
aucTKow maaxy (v kM) sig gacy pyxy (v roa)?

a) f(x)=x+20; B) g(x)=x-20;

1
7] =—02x; r =20x.
) y = ) ¥
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Poagin 2. GYHKLIT

14,

15.

110

CepegHii piBeHb

DyeKoia zagasa GopMyI0w Y= ix ~2. ObuHCcHiTE 3HAYEHHA

hyaKLil, AKN[0 3HAYEHHHA apryMeHTy AopieHioe: a) 2; 6) 0;
B) -8; r) 0,3.

dyEKnia sagana ¢opmynow f(x)=2x-0,6. OO0uHCIITH:
1

a) f(2); 6) I{E]; B) f(0); r) £(0,8).

Sanano pyHELIWD Y= —2—.1'—3. Crnagite Tabnauiio sagaveds i no-

Byavitre rpadik miel dyuxnii. 3a nobypopanmm rpadirkom:

a) 3HAMAITE 3HA4YeHHA (PYHKIIL, AKIO 3HAYEHHA APrYMeHTY
AopieHwE: 55 2; —1;

0) apaiiTE 3HAYEHHA APrYMEHTIB, 3a AKHX 3HaYeHHA PyHKLII]
nopisawe: 0; —3; —5;

B) BH3HAuTe, YH HalexaTsh rpadiky GpyHEmii Touxn: A(l; 3,5),
B(3;-1,5), C(4;-1), D(-2-5);

I') 3HAHIITE KOOPAMHATH TOYOK HepeTHHY rpadika 3 ocaMmu Ko-
OpAMHAT.

Sagano ¢yaruin y=-2x+3. Crkaagite rtabauio 3HAYEHb

i moGyayiiTe rpadik miel ¢pyarnii. 3a nobygoparum rpadikom:

a) aHaliliTe OPAMHATH TO4YOK, abcoHucH AKUX JOPIBHIOWTL: 3;
Ay -1 )

6) sHaligiTe abcOMCH TOYOK, OPAHHATH AKHX AopiBHIOWOTH: 0]
3 4

B) BH3HAYTE, YH NpOXoAHTh rpadik ¢(pvHKIII uepe3d TOUKH:
A(L;1), B(2-1), C(2,5;-2), D(-26);

r') 3HAUJITh KOOPAMHATH TOYOK HNepeTHHY rpadika 3 ocaMH Ko-
OPJHHAT.

IMobyayiite B opuiit I[IIICK rpadikn dyurnin y=2x-3 1 y=35.
3a pHCYHEOM 3HAHAITL KOODOAHHATH TOYKH OepeTHHY rpadikis.



§9. Nimiina dryuuuyin, i rpadix | enacrusocTi

16. TIlobvayiire B opuiit IIJICK rpadikn ¢pyrrnint y=x+3 i y=-2.
da PHCYHKOM 3HAHTITE KOOPAHHATH TOYKH NepeTHHY rpadikis.

17. [Ilobyayiite B opuiil KoopauHaTHIN naomuHi rpadikn QyHKIGH
y=x-3 ta y=x. Un nepernnaoTsca rpadikn nux GyEKDin?

18. IloGyayitre B ofHIN KoopauHATHIA muaommHl rpadikn dyHKIINR
y=3 Ta y=-4. Yn neperunawThea rpadikn nux QyHrnii?

19. BapricTe gocTaBIeHHA TOINTON CTAHOBHTH o0 rpHBeHs ILIIOC
100 rpueens 3a KoXeH Kimorpam mMacu NOCHIKH. 3anumiiTs
YHKIIII0, AKA OMHCVE 3AJMEIKHICTE BADPTOCTI HOCTABJEHHHA IO-
cuakn (v rpa) Big mach nocuakm (v Kr). Uu e us dyarnia
JiHifiHOIO?

20. Tapnd wmobinsmHoro 3p’sasky eJlume
pOAMOBH» CHJIAJAETHCH 31 MmMoMicAuHOI

abormerTcekol maarH 50 rpHBeHB ILTIOC
20 koniiiok 3a KOMHY XBHJIHMHY DO3MOB.
3anunnTe (PVHEIIIO, AKA ONHCVE SAJIeNH-
HICTh MICAYHOI NMJATH 34 KOPHCTYBAHHA
mobineHnM 3B #3KoM 3a nuM Tapudom
(v rpH) Big TpHBAIOCTI po3amMoB (v XB).
Yu ¢ na dpyurnia ainiiison?

. ﬂ,DCI'aTHIH piBEHL

dyuknia sagana gpopmynow y=-0,5x-1,5. IloGyayiiTe rpa-
thix miei hpyEKOiIl B 30mHTI, V3ABINN 34 MACIITADHY OZWHHILIO
2 raitnakn. Yu sanemars usomMy rpadiky TOYKEH 3 KOOPAH-
matamu: (1;2); (1;-2); (0;-1,5); (-1,5;0)?

22. Dysxknia sagana dopmynow y=1,5x+0,5. IMobyxayiite rpa-
thirk miel pyEEDI] B 30mMTi, Y3ABIINK 3a MacinTADHY OAMHHILIO
2 gnitnakn. Un manemxars npomy rpadiky TOYKH 3 KOODAH-
matamu (0;0); (-1;-1) (-2;2,5); (1;2)?

111



Poagin 2. SYHKLY|

23,

26.

27.

112

Ilobyvavitre rpadikn sagasux (PpyHEIIHA B OHIH KOODAHMHATHIR
MJIOIMHI.

a) f{r]:%r—ﬂ ig(x)=2x+1;

6) f(x)=x+3 i g(x)=8x-1;

B) f(x)=2x+11 g(x)=2x-1;

r) f(x)=2x i g(x)=-2x.

Hna womuol napu rpadikis a’scyiite, 4¥ NepeTHHAWTHCA IIi
rpadikn., AKmo Tax, TO 3ANHIIITE KOOPAHHATH TOYKH IX me-
peTHHy.

Ilobyaviire rpadikn sagaEux (PYHEOIH B OOHIH KOODAHHATHINH
IJIONTMHI,

a) f{x]=%x—2 ig(x)=3x-2;

6) f(x)=2x-15 i g(x)=15x-2;

B) f(x)=8x+3 i g(x)=3x-1;

r) f(x)=—4x i g(x)=4x.

Hna roxuaol mapu rpagikie 3'AcyHTe, YH NEepPeTHHAITHCH I
rpadikun. Axmo Tak, To 3amHUNIITE KOOPAHMHATH TOYKH IX me-
pPETHHY.

Bigomo, mo pgeaka niHiEa ¢GvEKIDia s3agasa dopMyI00
y=ax+12. Ba axoro asadenHs a rpadik uiei gvaruii Gyae
OPOXOOHTH Yepe3d TOYKY C[l; I-i:l?

Bigomo, mo paeaka mimHiiHEa dyEKIIA 3agasa (opMyIOw
y=-2x+b. 3a aroro suaveHnHA b rpadir miel dbyvaEIl Oyae
NpPOXOAHTH Yepes TOUYKY D(E; —12)'?

Oann iz rpadikie ma puc. 1 pigobpaxkae zanesxHicTe Kinb-
KocTi y BupobneHHX nyvEepok (v Kr) Bim wacy x poboTH KOH-
auTepeekol habpurn (v rog), a ivmmi rpadgixk — 3anexHICTs
KinskocTi y HenpogaHHUX NVEepoK y dipMoBoMy MarasuHi
thabpurn (v Kr) Big gwacy x poboTn marasmay (v romu).



§9. Nimikua dryruyin, il rpadix | enacrusocTi

a) fixomy nponecy Binnoeigae rpadixk =Ha puc. 1, a? dAxomy
nponecy eBianosigae rpadik va puc. 1, 6 7

0) CriapkH KimorpaMis nykepor Ovio BurorosiaeHo 3a 6 ro-
aunu poborn dabpuxkn? Crinskn Kimorpamis uyxkepok szann-
IHIHCA HellpogaHuMH micaa 6 rogwn poborH marasmuy?

B) CRiJIBKH KiIOrpamis nykepox suroroeasae gadbpuka 3a 1 ro-
nuay? CrinbkH Kinorpamie nyxkepok npojaetrsca 3a 1 rogu-
HY V (ipmMoBoMy marazmni?

r) 3agaiire opMmynonw sane;xHicTh KinbkocTi Kimorpamis my-
KepoK Bix wacy poBorm ana ¢abpuKu Ta ANd MATAZHHY.

y4 u4
80T
601
i 5':]_
o 2 Bﬂ:\
2ﬂ'::.”. £ P TMERE.S ;
O 5468 x O 2 4 6 8 x
® -
Puec. 1

Oaun i3 rpadikie Ha puc. 2 Bigobpakae 3alemxHICTHE KiTbKO-

eTi y cneveHHMX NHpiMxkkie y nekapsi (y mr.) Big wacy x poborn

nexapHi (y roz), a immmii rpagix — 3aNeKHICTh KLIBKOCTI Y

HENpOJaHUX NHUPLKKIE v mkiasHOMY Oydeti (v miT.) Bijg yacy x

pobGorn Bydera (v roa).

a) Axomy nponecy Bianosimae rpadix Ha pmc. 2, a? Hxomy
nponecy Bianoeijnae rpadik ma pue. 2, 67

6) Crinpku nupixkkie 6vio Bunedeno sa 4 roguan poboTH me-
kapai? Ckinsxkn nupimxkkis Oyao npogano 3a 4 roguHH po-
Gorr mrinsHOrO Oydera?

B) CKinTbKH NMHPLKKIB BHOiIKae mexkapHA 3a 1 rognay? CKiTbKH
NHUPIAKKIB 3AIHINNIOCE ¥V MKiAeHOMY Oyderi nicna 1 rogu-
HH Horo poboru?
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r) 3agaiite (GOpMyn0I0 3alNeKHICTh KiNbKOCTI mUpixKiB BiA
yacy poboru gas nexapsi ta ans mkinsHoro Gydera.

29, Tpadix KO #W @mmmﬁ sobpasxeno Ha puc. 3?7 Bix-
noBiab nﬁrpym:«fﬁm
aa B)P= 6) y=4x+4; B) y=4; r) y=-4x+4.

% I‘pat]:in mmi 3 nua;annx (dyrrnil sobpaxeno Ha puc. 47 Bin-
nmoBige obrpyaTyiiTe.
a) y=2x+2;  ©) ysza;; --a‘.l'..y=-x; r) y==x.

HEEEEERER NN EE .
— 4 —t —
| ! - R - - i - - - IEam et S
I {4 ¥ o

+

'Z'-"' e =x rt |
| 1= 1 -;r.:i-
Zaihoutaan .ot
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e

|
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e

JEE] R RN LLEE RS ¥ BT Ln 44
. o eshii i




- Tpadik axol 3 nogasux Qyuxuiit sobpaxeno va puc. 5? Bix-
HoBiAL oOr'pyHTYiiTE.
o a) y=0,5x-2; 6) y=2x-8; 8) y=-x-4; r)y=x-4.

- T'padirx axoi a3 noganux dyukniit sobpaxeno na puc. 6? Bix-
noBigk 0BrpyHTYIiTE.
a) y=—-2x-2;  6) y=2x+2; B) y=-3x+2; r)y=3x+3.

s T .

'S B S RN

Hagsll Rop B 1 4
! =g _E_E*
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=il }
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- Bazaiite dopmynoio Gyab-aki asi mimifiai ¢ysaraii, rpadikn
AKUX TPOXOAATH uepea Touky: a) A(L;2); 6) B(-10).

- Bapaiire dopmynoio Gvas-aki aei aimiftai Qyaknii, rpadgikn
AKX MPOXoAATH uepes Touky: a) C(-2;0); 6) B(5;4).

35, TloGyayitre rpabik dynxnii g(x)=2x+3. Ba rpadikom smait-
AiTh KOOPAMHATH TOYKM NEpPeTHHY 3 Biccio abeume i 3 Bicew

s ODAMEHAT.

'36. IloGyayiire rpadix dynkuii g(x)=-3x-6. 3a rpadixom smaii-
JiTh KOOPJAMHATH TOYKH NepeTHHy 3 Biccio abenuc i 3 Biccwo
OpAHHAT.




Poagin 2. GYHKLIT

37. Sanumite ¢opmMyay upaMol npomopniiHOocTi, rpadik aAxol
IPOXOANTE Yeped Touky P(-1;-3).

38. Banumirs dopmyay npsamol npomopuiiiHocTi, rpadik axol
OpOXOJHTE Wepe3 Touxy N(2;12).

39, Hageaits npukaag 3 ocofueTOro AOCBiIAY, KOJMM BH CTHKAJINCH
3 MiHIHHOI 3aJleMHicTIO OAHIe]l BeIHYHMHHE Bin iHmiol.

40. Hagegith npukaaa 3 ocofHeTOr0 AOCBiAY, KOJH BH CTHKAJIHNCH
3 NpAMOK nNponopniiiHicTio.

= LlikasMHKK Big gigyca Tapaca

| Tepmin «niniss mae saTuHcbKe noxojxenus (sig linea — nnsua
HHTKAa, MOTYV3Ka, PHCEKa, OpoBeJeHA 3a JONOMOIOK ILlel MOTV3KH).
CrnovaTKy mig JiHIAME PO3VMLIH TINMBKH OpAMi, 3BiAcH H MOXOAHThH
HA3Ba NpPHIALY AJIA KpecJeHHA NpaMux — «aiHilikas). Iliapime
CJIOBOM «JIiHiA» MOYAJH HAZHBATH H KPHBiI, 30KpeMa NABHBOTPEIIhL-
knil marematuk Esxaid (6n. 325 — 6a. 270 pp. ao H. e.) HazuBas
JiHi€w «J0BXHAY Oe3d mupuHr», Binem wiTko moraTTA NiHil BH3HA-
yanan pannysski marematTukn Pene Jexapm (1596-1650) i Kawmiaw
Aopdan (1838-1922); cyuacHe oaHaueHHs nmiHIl JaB MaTeMaTHK
VEpalHceKoro noxomxenasa [lasao Ypucon (1898-1924).

! 3 3anWTadHHA | 3aBaaHHA Big piaycs Tapaca
s )

1. 3 AaxkMMH JiHIAMM B MAajIH CHPABY B MNOBCAKAEHHOMY KHUTTI?
OnuoniTe MHTTEB]L cCHTYANI]l, V AKHX BAM JOBOJHJIOCHA KOPHCTY-
BATHCH JIHIAMME PIBHHX BHIIB.

2. damuTafTe V BUHTEAbLKH abo BuHTensa reorpadtii opo nmapaaeni
Ta MepujiaHK, noaspHe Koo, Tponiku. Ym MoxKHaA Ix BBa)Ka-
A JdiriavMu? Axki me mimil BHKOpHCTOBYIOTE V reorpadii?
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r@; MoBTOpeHHA Ta NiGroToBKa 40 BUBYEHHA HOBOro MaTtepiany

@ CrpocriTs BHpasn.

a) 3(a+2)-4(2-a); 8) 2b+3(1-b)-4b+2(b-5).

6) 2¢(3¢+5)-3c(2e-4);

% PoaB’skiTh DiBHAHHSA, KOPHCTYIOUHCH NPABHIOM 3HAXOAMKEH-
Hs HEeBiIOMOro JojaHKA.

a) x+2=6; B) x+(_—3,2)=-2,7;

&

.

6) 0,5+x=-2,4; r) x+1%=3%.

Po3B’sxKiTh PIBHAHHA, KOPHCTYIOUNCH MPABHJIOM 3HAXOMEeH-
HfA HEBiIOMOI0 MHOMXHHEA.

a) -bx=-20; @) B,Sx:—-ﬁﬁ; B) --Er:-l; T) ﬂ,ﬁ.::=2-i—.

Mumxko apobus cobi 100 r waio Ta BHABUE,
mo 4ail HagTo conoikmii. Mama xJomum-
kKa 3'AcyBajia, IO KOHIEHTPANiA IVKPY
B8 Mumxosomy uai crasosuna 10 %. Bu-
sHAUTE!
a) ckinekmM rpamie nykpy Oyao B ual
Mumxa; =
0) ckinbkm rpaMie oxpony Tpeba JONIHTH Hm:;m nqaﬁ, moﬁ
KOHIIEHTPAIiA IYKPY B HbOMY crasa 2,5 % i xJomumk mir
i3 sajgoBoOJIeHHAM HOro BHOHATH.

Ha cxematnunomy pucysky (ams. pme. 7) nmogasHo sigpisok AB,
Ha aAxomy moaHaueHo Toukd C i D, Bimomo, mo AD=10 cm,
CB=15 cm, AB=22 cm. 3HaiijiTe goB:xkuAY Biapisra CD (y cm).




FOTYEMOCS 410 KOHTPO/IbHOI POBOTH
Ao pro3ainy 2

¥ sasdannax 1-6 yxaxcimes 00HYy npasurvhy, na éawy dymry,

1. dxiit xoopauuariit usepri manexuts Touka M(-1;3)?

T

Z WY B v
I[ﬂ]_m_ﬁﬁ Epmﬁ Tperii YeTreprii
m Ha axomy pucynky aobpaxeno niniwo, sxa HE moxe aajgasa-
T QyHEEOI0?
i
yh ,

£

li'i_i -

E Ha saxoMy pHMCYHEKY aoﬁpaﬁnm rpadik J!_;M’ﬁﬂﬂ'i hyvarmii?

A B ~ B

0




-@ymm;lm y=f(x) samano rabanmeio:
x A3 -2 0 1
1L P 0 -3 -1

Buaiizits f(-2).

7 3

0 A -1 -2 -3 1

5. ®ymxmio y=h(x) mgm@mﬂ (puc. 1).

Crinbkn icHye sHaueHs npryﬁqm‘y! sa arkux h(x)=2,5?

A B | 3 Tar [y a
¥ogmoro | Ommo llsa | Tpu | Bizeme mix tpn

“ VKaxiTe TOUKy, AKA HANEKHTE rpml:ﬁcy' Qyermii y=2x-1.

A B B N[ x

@) | @-2) | (@5 | (-u3) | (-2-5)




V sasdannax 7-9 sanuwimv sidnoeids decamwosum dpobom

ado HamypajibHUM HYUCAOM.

7. Buaiigits f(-3), axmo f(x)=x
m Dyurnin ng(::] sagaHo Tabanmnen:

22 -2x+5.

 x

-3

=1

0

3

5

3

10

5

3

10

0

~1

-3

t

Buaiinire suavenns supasy g(3)-g(0)+p, me p — asnavennus
ApryMeHTy, 3a AKOro 3naveHHsa dyukruii gopisaioe 5.

9. Ha puc. 2 so6paxeno rpadix ¢yuknii y=h(x). Smaitxits sma-
uenns pupasy s-h(2)-k-h(-3), ge s — maiibineme snavenus
dynrnii h(x), a kb — ii Haitmenme snauenns.

3asdanna 10-14 suxonaiime 3 ﬁqﬁu:g;u NOACHEHHAM.

'10. 'V cynepmapkeTi IpojaloTh MOPO3HBO. 3'fcyiiTe, WM 3aNeKHTH
KiZbKiCTh MPOAAHMX NMAvY0K MOPO3WBa BiA: a) KinbKocTi oxo-
pOHIIB cynepMapkeTy; 6) KinpKocTi BigBigyBauis cynepmapke-
TY; B) TeMIepATYPH HOBITPS B MicTi, e POSTAIIOBAHUI cymep-
mapker, SIKmo Tak, To uu € 0A sanexHicTs QYHKIIOHANIBHOW?




Il

32

ToTyeMOCA Q0 KOHTRONBHOT pOBOTH Ao posainy 2

BapricTe OpeHAH eNeKTPHYHOTO CAMOKATA CKJIAJAETHCA 13
komiciitroro 3bopy 50 rpH, axkuil cnaauyerses nig wac orpu-
MAHHA CAMOKATA, TA BAPTOCTI KOPHCTVBAHHA HHM, IO CTa-
HOBMTHL 5 TpH 3a XBHAMHY. 3anumirs pyuknio y=f(t), axa
3aJa€ 3aJIeHICTE BapTocTi y (rpH) OpeHEAH CAMOKATA BiJ Hacy
t (x8) kopucryBaHHa HUM., Yu € ua pyaxuia girifiaown?

®ynknio y=f(x) sagano rabanmneio:

1 3 5 6 8 10 12 15

-3 2 0 1 2 —4 7 2

|

14,

Bmaiigirs: a) D(y); 6) E(y); B) naitbinsme ra zaiiMenme sHa-
yeHHA (pyHKIL; T) vei 3HaYEeHHA APryMeHTY, AJAA AKHX 3Ha-
yepHA (pyHKUI] gopisnwe 2.

Crnanite Tabinno 3HadeHb QyHKI _f{J:] =2x% _3, magaoun
aprymenty sHauenb —2; —1; 0; 1; 2. IlobGyayiite ni ToukH
B IITICK i cmonyuire nsaBHow ninmiew. Ileperipre mpaBnnk-
HiCTH NOOVAOBH 38 JONOMOroK rpadidyaoro KaabKyaaTOopa.

Exckypciitna rpyna supymuna Bijg nam srauka Tapacy Illes-

YeHKY Ha MImoxigay ekckypcio microMm. Ha rpadiky (puc. 3)

MNOKA3AHO 3allesHICTh BlAcTaHl § (Vv MeTpax) Bij eKCKYpPCOBOJA

no nam’arauka KoGaapw Bij uacy ¢ (v xeuiameax). 3'acyiire:

4) CKiNbKM rofMH TPHBANA EKCKYpCid;

0) AKY BigcTaHb (V KM) OpPOHILTH €KCKYVPCOBOA i3 rpymomw mifg
yac exckypeii;

B) cepeiHIO MIBHAKICTE pyXy rpynu (v KM/roa);

r) BiicTAHB BiJi €KCKVPCOBONA A0 ODAM ATHHKA 3a 1 rogumy
Mic/A MNOYATKY eKCKYpcell;

A) Hac micaA DOYaATKY eKcKypceil (v XBHIMHAX), KOJIH eKCKYp-
coBojg OveB Ha Bigcrawmi 1,5 KM Bijg mam’aTHHKA.

IIlo mie uixkasoro BM MoO:KeTe poanopBicTH 3a nogasum rpadi-

KOM [pO K0 eKcKypcio?



3ABAAHHSA MIABULLEHOI CKNAQHOCTI

Vkaxire maiibineme smavenna ¢ymrnii y=3-2|x|. Bigmo-
BigL ofrpynryiire.

Vrkaxirs maiimenme smavenna ¢ymknii y=x°-4x+5. Bia-
noBine obrpysTyiTe.

I'padix pyurnii y=ax+b napuenmﬁ oci abeuume 1 npoxo-
anTh Uepes Touxy A(3;-2). BHafigiTh mﬂema aib.

I'padix Ppyrrnii y=ax+b neperunae oci KOOPJAMHAT Y TOYKAX
A(0;4) i B(2;0). Buaiinite snauenna a i b.

ITobyayiire rpadik QyBEKRmil y=3;i=.:i~._|;£|-1.

IMoGyayiire rpadgik Gpyurnii, akmo ii obaacTs BnsHaveHHa —
MHOMKHHA BCiX WHCeN, a KOJKHEe 3HaueHHa (QyHKmii gopismioe
HAHGLIBIIOMY IiIOMY 9HMCIY, 10 HE NEPEBHINYVE BiAMOBiAHOrO
AHAYEHHS APIYMEHTY.




TonosHE B po3fini 2

PDipMa NIATHTE OPOJABIIO 38 X OAHHHIIL NPOJAHOTO TOBAPY
(2.r+4ﬂ] rpH, AKOI0 OpogaHo ToBapy MeHme 20 oguHHIE,

i ponnaauye womy 20 % KomiciHHHX, AKIO TOBAPY MPOAAHO
20 oguanne abo Giasme., ONHIIITE 3aneXHICTE MidK KiTBKiCcTIO
OpoJgaHoTo TOBapy H 3apobiTHOIO NIaATOK ODpOoJaBIA Ta moby-
ayure rpadik ogepxxanol pyHRIil.

MpAaMoKyTHa feKkapTroea cuctema kooppawHat — Cartesian coordinate system
Bick abcuuc, Bice opamHar — abscissa axis, ordinate axis

ObBnacte Bu3HauenHa dyHkuil — domain of a function

MuoxuHa 3Haveds ¢yHxuil — range of a function

Mpadik dyHkuii — graph of a function

Nininna ¢yHkuia — linear function

FONOBHE B PO341N1 2

MpAmoKyTHa geKapToBa CMCTEMa KOOPAWHAT
(NACK) Ha nnowmHi

IV

[JICK M(-3;2)

0 — nouartok KoOpAWHaT.

x (Ox) — Bice abeuwc | Oci

y (Oy) — Bicb opguHat | KOOpPAWHAT
KyT M ocAMKA NpAMANA.

MacwrabHi ogMHULi Ha ocAax Koopaw-
HaT OHaKOBI.

I, 1, 1, IV — Hymepauisa KoopguHaTHMX
yBepTen.

(-3;2] — KoopAauHaTty Touku M:

-3 — abcuyuca, 2 — opguHara.




| Oynkuin y=f(x)
AMW BENTMYMHAMM I/ Ta X, 33 AKOI OIHOMY 3HAUEHHIO X
mmy

F@g&bﬂuwm -hmlﬂ

r Auannufhn 0 fj_rpammm ) Taﬁnuw-mﬁ )

f(x)=4x?+ v "*“" 5710

f(1)=4-1+1-1 =4 f{x) 2 4
npuxaad o (7)=-
npukiad




PO34IN 3. CHAPTER 3.
NIHIAHI PIBHSAHHSA LINEAR EQUATIONS
TAIX CUCTEMM AND THEIR SYSTEMS

§ 10. PiBHAHHA 3 0QHIE 3MIHHOIO Ta IX KOPEeHi.
PiBHOCWNbHI PIBHAHHA. JTIHIAHI PIBHAHHA 3 OgHIEK
3MIHHOI Ta PIBHAHHA, AKI 0 HUX 3BOAATHCA

PiBHAHHA 3 OQHIEI0 3MIHHOKO Ta IX KOpPeHi
” Ilerpuky, monomoxku, Oyvaes gacka! Byvam 3 pogmHOIO B Mara-
auHi, e MeHl KYVIHMIH cBeTp, A:kHHCH Ta Kpocisku. Touno
nam’ATal, 0 KPOCIiBKH KOmITYBanH yTpHui Ginkmoie 3a ceerp,

a mxuaca — Ha 200 rpa bineme 3a ceerp. Pazom 3a Bei mi
peui sannatuan 3200 rpa. A oT CKINBKH IO KOLITYBAJO — HE

nam’ ATao...

a Cnpobyemo sBuropucratH BHpasu! Hexail ceerp kKomrTyBab

'a X rpH, Toai BapricTh mxuHcie 6yge (x+200) rpu, a BapricTh
kpociBok — 3-x rpH. Omxe, 3araibHa BapTicTh NOKYIKH CTa-
Hosurume x+(x+200)+3x rpa.




Poagin 3. NIHIAHI PIBHAHHA TATX CHCTEMM

Yynoso, ne x nonimom! 3eegemo iforo o cTaHJAAPTHOIO BH-
TIAALY:

x+(:¢:+2[]ﬂ}+3x =5x+200.

Mu opepmxann OisoMm nepmoro creneHs. Tenep sanMIIaeTsCA
SHAWTH 3HAYEHHA 3MiHHOL X, 3a AKOro 3HAUYEHHHA [LOTO BHPA3y
NOpIBHIOE BAPTOCTI MOKVIOKH, TodTo Hx + 200 =3200.

Ilam’aTaio, me B DOYATKOBIN MIKOJAL MH BUYHJIH: WOOL 3HaWTH He
Bigomui aopaHok, Tpeba eig cymu BigHaTw eigomuih gogaHok. Tomy
2x =3200-200, Tobro 5x =3000.

A s mam’saTao Taxe: wob 3HaRT HeBIAOMWI MHOXHUK, Tpeba po-
byTok noginutk Ha sigomwin MmHoxHMEK. Tomy x =3000:5=600.

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

Yygoero! Orwmxe, TBill cBerp komryeBaB 600 rpu. Toai Bap-
TicTs AxxuHciB 6yaa 600+ 200 =800 rpm, a BapTicTh KPOCIiBOK
600-3=1800 rpa. I or Mmu Bce 3'acysanu!

= O® ®F B B 8 8B ® ¥ B 8 ® B 8 B §F " B0 B ®F 8 "R OB B B ¥ ¥ OB B OB F O®F OB ®B B S OF BS

" PipHOcTi Ha KmTaaTr 5x + 200 =3200, v akux nmoTpibHo 3HaiTH
HEeBiJlOMe 3HAYEeHHA 3MIHHOI, 3a AKOro 1A pieBHicTe Dyae npa-
BHJILHOK, HASHBAIOTE PIBHAHHAMK 3 OfHIEW 3MiHHOK. ¥ TAKOMY
BHIAJIKY 3HAYEHHA HeBioMol 3MiHHOI HASHBAIOTE KOPEHEM pIB
HAHHA abo pO3B'A3KOM PIBHAHHA.

Hanpuxaan, wuwmcao 600 ©6Hyme  KopeneM — piBHAHHA

5x+200=3200, ockriaskn 5-600+200=3200.

ByeawoTs i cxknaanimi pisnasnsa, mo MamoTs xopeni. Hanpuk-

nan, Yucao 2 € KopeHeM pIBHAHHA x2 =2x, Do 22_-92.2. Axe
ueit kopine He eduHuill, 60 unecno 0 TaKOMXK € KOpeHeM LLOIO

pisasana: 0% =0.0.
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§10. PiBHAHHA 3 OOHIEND IMIHHOK Ta Ix KOpeH!, PiIBHOCHNbHI pIBHAHHA. NiKIAH pIBHAHHA...
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" BypawoTs piBHAHHA, AKL He Mmawmb xopenis. Hanpuxnan,

piaausa x'=-10 me mae xopenis, 6o napumii crenius
OyaAb-AKOro YHCIA He Moye OyTH Big eMHHM.

Po3g’'azatn piBHAHHA 03HauyaE 3HaWTW BCi Woro Kopexi abo noka-
3aTH, WO IX HEMAE.

PiBHOCU/IbHI PIBHAHHSA

PiBaannfa, AKI MAKOTE TV CAMY MHOKHHY KODEHIB, HAZHBAKTh
PIBHOCMNLHUMMN,

Hanpuknan, piBHAHEA X + (:r +200)+3x =3200, 5x+200=3200
i Dx=3000 e pisrocnapanME, 60 uncao x =600 e eguanM Ko-
peHeM ycixXx nux piBHAHL.

SayearkuMo, mo Oyab-Aki gBa pIBHAHHA, WO HE MaliTh KOPEHIB,
TAKOX AOMOBWNUCA BBAMATH PIBHOCMNLHMMM,

TobTo un npaBHALHO A PO3yMil0, M0, POSB A3VIOYH DiBHAHHA,
noTpibHO BHKOHYBATH HAJ HHM TEBHI NepeTBOPeHHA Tak, miod
VTBOPHJIOCH pPiBHOCHILHE PIBHSAHHA?

3picHo! IIpupogEO Ha3zBaTH TAK]I NEepeTBOPEHHA PIBHAHB PIBHO-
cunbHumn. Iixkaso, 1o me 3a nepeTBopeHHA?

W @ @ @ ® @& & & & B & F 8 & B & & B & & 8 2 8 & @& B B P & @ 8 B ® & @ @ B B @@

"V saraipHOMY BHNAAKY BiiMOBiCTH HA Ne 3ANUTAHHA Japad

cknajHo, 60 THNiB piBHAHL icHye GaraTo i He npo Bci BH NOKH
0 3HAETe. AJe JIBAa OCHOBHI pPIBHOCHIBHI NEePeTBOPEHHA BH
3 [lerpukoM yiKe BHKOpPHCTAAM, KOJAM PO3B A3yBaau PiBHAHHSA
2x +200=3200.
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7. Nepwe piBHOCKMNbHE NepeTBoOpeHHA pPiBHAHHA: Ao 060X YacTuH
piBHHHHH MO#¥Ha O00aT¥ Teé CaMe 4YK\uono abo TON camMMin MOHOM.

Odpyre pieHoCMNbHE nepeTsBopeHHs piBHAHHSA: 0BMABI YacTWHK pis-
HAHHA MOXHa NOMHOXWTI YK NOJINKUTH Ha OAQHE A Te CaMe YWCNO,
BiAMiHHE Bif HYNA.

Copasmi, wxonu Teranka 3HaAX0AHIa HEBiAOMHH JOAAHOK

y pieaagHi 5x+200=3200, pona daxTuuHo go 060X HaACTHH

piBEAHHA gomanaa umncao (—200):
5x+2{]{1+(—-200}=3200+{-2{10]. abo 5x =3200-200.

Y DpoMy BHOAAKY KamxXyThk, mo gmcao 200 nepeHecnn g8 iHwWwy

YACTUHY PIBHAHHA 3 NPOTUNEXHWUM 3HAKOM.

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

“ A xomu [lerpuk 3Baxoaus HeBigoMHI MHOMKHHEK, BiH (darkTHu-
HO noginue obuaei wactuen pisugaaa 5x =3000 ma 5:

(6x):5=3000:5, abo x=600.

Ot:e, poas'asyioun piBuaEEA 5x+200=3200, M BHKOpH-
crany obMABAa HaBeeHI PIBHOCHJBLHI NMepeTBOPEHHHA 1 MOMKeMOo
CTEBEDAJKVBATH, N0 KOPiHE OCTAHHBOIO DiBHAHHA € KODEHEM
NOYATKOBOTO.

Hoxnannime npo piBHOCHILHI NepeTBOpPeHHA: 2% O A0
https://rnk.com.ua/106093 i
> 1 Ei fo

NiHIWHI pIBHAHHA 3 OAHIEI0 3MIHHOK

5 momiTeB, mo miBa yacTHHA piBHaAHEHA 5x +200=3200 3a dop-
MO0 3a0MCy cXoska Ha JiHiiay ¢pyaELio y=5x+200. I, poss’sa-
3y1OuH He piBHAHHA, MH (PAKTHYHO INYKAEMO TAKe 3HA4YEHHHA
ApryMeHTy, 3a AKOro sHadeHHa GvEKOI gopisaioe 3200.




§10. PiBHAHHA 3 OOHIEND IMIHHOK Ta Ix KOpeH!, PiIBHOCHNbHI pIBHAHHA. NiKIAH pIBHAHHA...

I copasai! To, momxiaueo, HaszBa Takux piBHAHBL i conocobu ix
po3B’A3VBAHHA MAKOTH OVTH NoB'A3aH] 3 JiHiHHOW (QyvERIIED?

Ilpasnnsno, Terauko!

PiBHAHHA, niBa | NpaBa YacTMHW AKOro € yYncnamu abo moHomamu

YK NOAIHOMaMK NEPLLIOro CTeneHA 3 OAHIEI 3IMIHHOW, HA3WBaKTb
NIHIAHWM PIBHAHHAM 3 OHIE 3MIHHOW.

3poaymMino Takoxk, mo xoua 6 oana iz wacTuH giHiiiHOrO piB-
HAHHA MAE€ MICTHTH 3MiHHY; YHCJOBL piBHOCTI He € DIBHAHHA-
mu. Hanpuknaj, nigifieumu e pieaaaaa 3x =7, 1-x=3+x,
-bx+2=0, -T=2x-1 Tomo.

- & & @ & & & & & @ & 8 "B & 8 8 8 & &8 B "8 &8 & & B B B 8 & & 8 = & & & @ &8

Jliniitni pipHAHHA po3B’A3VIOTE 3a NONOMOrOK PIEHOCUABHUX
nepemeopens, onucanux Bume. Hanpuknan, poss’smemo pie-
HAHHA dx+2=3x-0.

Cnouarky gogamo o obox uacTHH piBHAHHA wucao (—2) ra
MOHOM (—-3.1:]. lammMur crosaMmu, nepeHeceMo YHca0 2 BOpaso
3 NPOTHJEKHHM 3HAKOM, a4 BUpas 3X — BJiBO 3 NPOTHJIEH-
HAM 3HAKOM. Maemo:

S5x+2+(-2)+(-3x)=3x-5+(-2)+(-3x); 5x-3x=-5-2.
dBegemo nonibHi gonaHKH B 000X wacTHHAX piBHAHHEA: 2Xx =-T.
IMoginumo obmaBi wacTHHHM piBHAHHEHA HA 2 0 OHepHHMO
x=-3,5.

OCKiNbKH BHKOHYBANTHCH PIBHOCHIBHI NMEepeTBOPEHHHA, TO 4HC-
a0 (—3,5) Oyjae eIMHUM KOpeHeM MOYATKOBOIO PiBHAHHA.

Inonl miniliHe piBHAHHEA MOXNe He mamu xopenie. Hanpuxknan,
poariasHemo piBaaHHA x+1=x+2. Buronaemo piBHOCHIBHI
nepersopeEHa: x—-x=2-1, abo 0-x=1. Ocragaa piBHiCTE He
BHKOHYETBCA 3a JKONHOTO 3HAYEHHA 3MIiHHOI, a OT:e, TTOYAT-
KOBe piBHAHHA He Mac KOPeHiB.
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A imoal miunifine piensHEA Mowe mamu Oesniv kopenie. Ha-
NpHKJIaN, PpO3TIAHREeM0 PpiBHAHHEHA Xx+1=x+1. Buxoraemo
piBHOCHIBHI nepetrBopeHHa: x—x=1-1, abo 0-x=0. Ocran-
HA piBHICTE BHKOHVEThLCHA 3a OVAB-AKOTr0 3HAYEHHA 3MIiHHOI,
a OTHe, NOYaTKOBe PiBHAHHA mae Oeasiy KopeHiB.

Piguaaua suay ax+h=0, fe x — 3minHa, a a i b — umcna,
HAZHBAIOTE HaWNpPOCTIWKUMK NIHIKHWUMK  PIBHAHHAMK. 3aNeXKHO
Bil 3HAMEeHL mapaMeTpiB ¢ 1 b me piBHAHHA MOMe MATH OJHH
KOpiHb, Geaniu KopeHie abo He MaTH IX 30BCiMm.

L

[Ipo KinxbKicTh KOpPEeHIB JiHIHHOTO PIBHAHHA: X [m] ¥y [m]
https://rnk.com.ua/106094 g;v ;
- (=]

" lmoai xopiee piBHAHHA 3pyu-

HO IMYKaATH 2padivHum cnoco- y 4
Gom. Hanpuxnan, poss sme-
MO OuM cnocoboMm piBHAHHSA
2x+1=4x-2. lna oporo moby-
AVEMO B OJAHIH cHCTEMi KOOpAH-
HaT rpadikm giEifiEEX QVEK-
oif y=2x+1 i y=4x-2 (gus.
puec. 10.1) i snafigemMo KoopanHa-
TH TOYKH 1X mepeTHHY. Afcuyuca :
TOUYKH neperudy rpadikis Ovae

4_._

=¥

IMVKAHUM KoOpeHeM DPIBHAHHA, O 1 9
3a rpadikom ODaummo, MO TOU-
KO neperuHy rpadlkie € TOd-
ka (1,5 4). Ilepekonaemocsa, mo
x=1,5 pilicHo € KopeHeM piB- } Puc. 10.1
HAHHEA 2x+1=4x-2. Copaspi:
2-1,6+1=4 1 4-1,5-2=4,.
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; Ho peui, rpadiunnii cnocib i rpadivnnii KarsKynaTOP MOXKHA
-7' BUKOPDHCTOBYBATH H [AJA 3HAXOKEeHHA KOpeHIB OiabIn cKIAM-

HUX piBHAHB! .
: - @E
Heransmimme npo ue: . -
https://rnk.com.ua/106095 Edﬁ

Poae'saxemo Ginbin cKIagHe pIiBHAHHA, SKe 3BOANTLCH A0 Jii-
HiITHOTO:

2[1—x)+3:3{2.r+1]—2.
CrnouaTKky PpO3KPHEMO IVEKKH Ta 3BeleMo mogi0HI JomaHKH
B JiBi#H 1 nmpasill YACTHHAX PiBHAHHA:

2-2x4+3=6x+3-2; -2x+5=6x+1.

Ilepenecemo wucyio 5 BopaBo, A MmoHoM Ox — BIiBO 3 mpoTH-
JIEHHHMHE SHAKAMM,

-2x-6x=1-5; ~8Bxr=-4.
IMoginumo obuaei yacTuan pieaaHEA Ha (—-8): x=0,5.

'I_ & % W @ W @§ ® ® ® ® & ® @ ®§ ® @ ® 8 W = F = B = = & = ® ® = ® B ® ® ® 8 @ ® WS

= . x-1
o ninifinux 3pogATeCA i pIBHAHHA HA KIITAJT T=2. Tyt

pucka apoby o3Hauae 3HAK diseHHA 3a AHAJNOrIEW 3 THM, L0

% 10= % =10:5=2. Tomy piBHAHHSA IT_l =2 piBHOCHJILHE

piaaHE© (x-1):5=2 Ta piBHAHHIO lI:.vr.*—l}=2. 1106 poas’a-
a

3aTH NojaHe piBHAHHA, 00WABI uacTHHH OyaL-AKoro 3 piBHO-
CHJIBHHX PiBHAHE NOMHOMKHMO HA 3, 3BigKH x-1=10; x=11.

II"'l.—

i
¢t f
ﬂ“‘f Nepegipre cebe!

1. HapegiTe npHKIagH piBHAHBL 3 ONHICH 3MIHHOI.

2, [laiite o3HaueHHA KOpeHA piBHAHHSA 3 oaHicw aminvow. Hase-
JiTE IPHKJIAIH.
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@ IIlo osaauae «po3B’A3aTH PiBHAHHAY 7

@ HAri FiB]IEE]IlL HA3HBEAKDTE p‘ijﬂﬂmm?
@ 'I;:Iane,ui-rn- OPHUKIAJH PIBHOCHIBHUX [EPeTBOPEHbL PIBHAHL.
@ fAki piBrarHa HasuBaOTL NiHIHHMMH PIBHAHHAMH 3 OfHicH

aMiEHOI0?

@ CriZbKH KOpeHIB Moe MaTH JgiHilfilHe piBHAHHA 3 OofHiEH
amiaHOIO?

‘8. fxi ¢ cmocobu poss’ssysanmsa nimiiimux pisasns? Hasexirs
IPHETAH.

TpeHawepHuii 3an
| Mouatkoswii piserb o)

- Ari zanunen e nigifiEAMH pIBHAHHEAMH 3 OfiHIEK 3MiHHOO?

a) x+6="5; r) x*-4x=0; &) 3x > 5.
6) y=2x+3; a) x-y=0;"
B) 2x=8; e) 2x-4=5x+6;

i

- Axi sanucH € TiHIHEAMHE PIBHAHHAMH 3 OHi€H 3MiHHOIO?
a) Tx=21; r) 5x° =0; ) 6-x>1.
B) y=%x—ﬁ; m 4x-7T=56+x;
B) 2-x=0; e) 3xy=9;

Poap’amxire pisaannsa. flke umeno goniasHO gojatH A0 060X
yacTUH pisasaEs, moeb loro poas’saaTu?

a) x+5=0; 6) x-6=3; B) x+7=10; r) x+9=3.
Poap’saxite piBaaaasa. fke umeno ,nunimnﬁ aoaatru ao obox
YACTHH DiBHAHHA, IO iloro poas’asaTu?

a) x-4=0; ©0) x-3=5; B) x-6=15; r) x+8=-5.

-
L




§510. PieHRHHRA 3 0QHIE0 IMIHHOK Ta X Kopesi. PisHocuneHi pisHaHHR, NiHiAH piBHAHHA...

Poap’axiTe piBeaaaa. Ha axke uncao goninsHO nogianTH (vH
MNOMHOMHATH) 00MABl YACTHHH PIBHAHHA, 00 HOro poss’ AszaTtn?
1

a) 5x =30; 6) 3x=-9; B) I.1:=.Ei: r) -2x =-5.
Poar'axiTe pienganna. Ha axe uneno poninnuo mogimmrn (un

MOMHOMKHTH) 00MABI YacTHHH pPIBHAHHA, mo0 HWoro poa3s’A-
aaTn?

a) 6x=-48; ©) Tx=1; B) éx=3; r) -5x=-5.

fAxi 3 HaBeAEHHX TepPeTBOPEHL € PIBHOCHIBHHMH NepPEeTBOPEH-

HAMH piBHAHHAT

a) o 0b6ox wacTHH PIBHAHHA JOJATH YHCIO 1.

6) Morom 3x mepeHecaH 3 IIPaBol YACTHHH PIBHAHHA B JIBY,
nepeTBOPUBINM ioro Ha (-3x).

B) Obuaei yacTHHN piBHAHHSA nogianan Ha (—4).

r) Obuasi wacTHHHE PIBHAHHA noMHOMHIH Ha (.

n) UYncao 12 nepenecnn 3 giBol YACTHHH DIiBHAHHA B IpaBy.

flki 3 HaBeeHHX NepeTBOPEHL € PIBHOCHILHHMH NepeTBOpPeH-

HAMH pPiBHAHHA?

a) o 060X yacTHH piBHAHHA AOJATH MOHOM DX.

6) Monom Tx mepeHecin 3 npagol 4acTHHH PiBHAHHA B JiBY,
nepeTBOPHBINHA ioro Ha (-Tx).

B) O0OHABi YaCcTHHH PIBHAHHA DONLINIH Ha 8.

r) O6uaei yacTHHY PIBHAHHA MNOMHOMMIH Ha 8.

n) Uueno (—24) neperecan 3 aiBoi yacTHHM DIBHAHHS B Ipasy,
nNepeTBOPHEBINHE oro Ha 24.

Poas’axiTe piBHAHHA.

a) x+4,2=-1,3; B) dx =-3,6; ) §x=—-—.

6) x-4,2=-1,1; r) —%xmﬁ;
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—

14.

16.

Poap’ssxiTe piBHAHHA.

a) x-5,2=1,0; B) —4x=1,2; a) -Ex=£.
4 11
6) x+14,4=2,2; r) %x=—5;
x-5

Poar’a%iTh piBHAHHA —— =1, NOMHOXHBIIH CIOYATKY 00H-
4

ABi HoTOo wacTHHH HA 4.

x+T

Poap'axiTe piBHAHEA =8, NIOMHOHBIIA CHOYATKY 00H-

ABi itloro yacTuHH Ha 3.

Hano dyarnin y=-3x. He Burkonyvioun nobGyaoeBm rpadika
niel ¢yuknii, 3paigiTL 3HAYeHHA APrYMeHTY, 3a SIKOTO 3HAa-
YeHHA (PVHKIL JOpiBHIOE:

a) 9; 6)-12; ) 4,2; = 1) 6,45 ) g

Hano ¢pyrrnin y=4x. He Bukonywoun nobyaoen rpadika miel
¢hvHEIDL], 3HAHAITE 3HAYEHHA APTYMEeHTY, 3a AKOro 3HAYeHHA
(hyHEKIII AOpiBHIOE:

a) 8; 6) —24; B) 3,6; ) =1,12; ) %
Ilpamisank  c¢ipMmr  oTpHMYE :-T*TTF rag
75 rpu 3a rogmay poborm. 3a — |
X roguH poboTH OpamiBHHK OT-
pamas 2625 rpa. Cxaanmits pis-
HAHHA I8 3HAXOIMEeHHA X.

Ompma Kimorpam #O0AVE KomI-
tve 17 rpa 90 kKom. 3a x Kr
nux A0ayK sannaruan 44 rpe
75 Koo, CKaaziTe piBHAHHA JAIA
JHAXO/EHHA X,
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CepepHin piseHb

1T

18

20.

21

3a J0moMOrol AKOr0 piBHOCHJABHOIO NepPeTBOPEHHA HepednLIH
BiJl nepmoro piBHAHHA A0 Apyroro?

a) Big 3x+7,1=-3,6 no 3x=-3,6-T,1.

6) Big 5x-4,2=-19,1 no 5x=-19,1+4,2.

B) Bin —%x=2,ﬁ o x=2,6-(-3).

dx+2

r) Bia =-1,9 g0 4x+2=-1,9-5.

3a JOnoMOroxX #KOro piBHOCHJILHOIO NEpPeTBOPEHHSA Nepeinuiu
BiJ mepimoro piBHAHHA A0 Apyroro?
a) Bix 8x-6,1=-1,7 no 8x=-1,7+6,1.

6) Bix -2x+8,2=5,1 no -2x=5,1-8,2.
B) Big %:-::-4,5 10 x=—4,ﬁ-g.

r) Binx 2’:7 ~-11,9 mo 2x+7=-11,9-6.

flke piBHAHHA YVTBODHTLCH, HKOI0 A0 000X YACTHH PIBHAHHA
2x+4=T7-3x pomatun moHOM 3x?

flxe piBHAHHA YTBOPHTBCH, AKIO Big oD0X HACTHH DIBHAHHA
S5y+9=T BigaaTn uncao 97

flke piBHAHHA VTBOPHTLCH, AKII0 Oo0HMABL YACTHHEH piBHAHHA
4x -8
3

fke pisusuHa yTBOpHTBCH, SKHlO 0DMABI yacTHHM piBHAHHSA
6y =-19,2 moginute Ha 67

=-11 nmomMBO¥HTH HA 37

Jlano pieranna ~;E=— 16 =2. fki piBHOCHILHI NepeTBOPEHHA He-

00XifHO BHKOHATH A pPO3B A3aHHA NBOTO PIBHAHHA?



ﬁ Hano pieasHHSA %+9=—4. Sxi pievocuabHl neperBopeHHSA

-
26.

B B B

£)

HeoOXiIHO BHKOHATH A8 PO3B’ S3aHHSA NLOrO piBHAHHA?
Emﬁni% KOpiHb PiBHAHHA,

8) 4x+2,1=-3,5; 5) -%x+5,2=],3;
2. = 3
6) ;—:;;-L2=—5,1;- r) 5r+1=—3,25.
BuaiiziTs Kopink pismAnms.
a) 3x+5,1=-3,3; B) —x+12=-34;
5) %:—D,4=7ﬂj'&_; r) 2:-3%:-1.35.
Poas’axiTe pisaanns,
a) dy+3=6y-"T; B) b-y=y-6;
6) y+14=-2y-T; r) 3y-5=2y-13.
Poap’skiTh piBHAHHA.
a) 3y+5=Ty-11; B) 6-4y=y-18;
6) 2y-24=—y; r) -7=2y+23.
Poar’'sasxiTe piBHAHHE. Hxiﬂ NOJAaHHX DIBHAHL € PIBHOCHJIbL-
HUMHA?
a) dx=4x+18; B) 6x-6x=-8;
6) 3x-4=3x-4; r) 12x=0.
Poap’axire piBEaEHA. fKi 3 mogaHWX piBHAHE € PiBHOCHIL-
HHMH? '
a) 3x-T=3x+8; B) 5x-6=>5x;
6) -2x-9+2x=-9; r) -Tx+3=3.

Gx+4

Poas’axiTe pieaanHEs =2x+1, NIOMHOMHMBIIHA CIOYATKY

obHABl iforo wacTHHH Ha 5.
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. - - .2I - g
Poas'axite pienanns T::'::v-E, NOMHOMHBIIN CIIOYATKY
obnaei Horo WACTHHH HA 1.

¢ . . : x+3 2x-5
Poag'sa:xiTe piBHAHHA 2 — 3 MOMHOMHBIIHN CIOYATKY
obuaei #oro wacTHHu Ha 6.

§ - & 'BI o 1 X T .2
Poar'amxiTes piBHaHESA = = 5 NOMHOMHBINH CIHOYATKY

obmaei #oro wactuem Ha 10.

Javo dyeEniro y=2x-6. He Burkonywoun nobyzoemn rpadika
miel yHKIil, sHaHAITE 3HAYEHHA APrYMEHTY, 3a AKOro aHa-
yenHsa (pyerOil gopieHwE:

a) —12; B) 25; B) 3,4; r) —2,5.

Hawo dyEROin y=-5x+2. He suxoryvioun nobyaosu rpatika
miel pyarnil, 3aigiTeE 3HAYEHHA APrYMeHTY, 34 AKOro 3Ha-
yeHHA (PYHEOIL TOPIBHIOE:

a) —8; B) 27; B) 3,5; r) —4,2.

Bapricte BignpaenreHHs CTAHZAPTHOI NOCHJIKH CTAHOBHTH
50 rpr 3a odopmnenus samoBneHHA Ta 50 Konilok 3a KoMxeH
Kinomerp BifcTaHl nepepeseHHdA. 3a BignpaBireHHA cTaHJApT-
HOl MOCHJAKH HA Bigcrads y kM sannatnan 137 rpr 50 xomn.
CrnamiTes piBHAHHA AJA 3HAXOMKeHHA y. Poap’amxiTes me pis-
HAHHSA.

IIpokaT eneKTpoCAMOKATA KOII-
Tve 10 rpm 3a poabnokysasn-
HA Ta 1 rpm 50 kKom. 3a KO-
HY XBHJMHY KOPHCTYBAHHA.
3a ODpoOKAT TPHBAIICTI0O X XBH-
JIMH KOPHCTYBA4YKa 3anjJaTHiaa
26 rpu 50 kon. Craazits pie-
HAHHA [IIA 3HAXO/KEHHA X.
Poae'a:xiTe e piBHaHHA.




m Jlops#HaHEA cTOpiH NpAMOKYTHHKaA mgopiBHOOTE 10 eMm i a cm.

SualifiTes a, AKINO nepuMeTp NpaMoKyTHHKAa — 50 cm.

ﬁ JoBHUHEKM CTOPIH TPUKYTHHKA AopiBHIOIOTE 12 cM, b em i b em,

3uaiigite b, KOO0 NepUMeTp TPUKYTHHKA — T8 cM.

Ii-"" R - il ap
(©) Boctarwiii pisers

Poap’saxiTe piBHAHEA.

a) 5x+3-(2x-4)=x-2-(x+3);
0) 4x-2-(3x+8)=6+(-4x-8);
B) 4-2x-(5-8x)=x-1-(x-8);
r) 8x+5=~(-2x-T)+18.

Poap’axirTe pisnanna, _

a) y-1+(y-2)=-4—-(y-3);
6) 19y—(2y-9)=4y-(8+4y);
) —dy—(5-y)=2y-10;

r) 2y—(4y-11)=-10-4y.
3HaNAiTh KOPiHb PiBHAHH,

a) 2(x+4)=15; 2) 5,2-2(x+1)=-3x+2,7;
6) -bx=3(x-1); e) 0,7x+5(5x-1)=6,5+2,Tx;
B) -2+3(x+1)=-4; ) 3,1(1-3y)=0,4(y-14)-y.

r) 4(2-x)=3(x+1);

- 3maiigiTh KOpiHL PIBHAHHA.

a) 3(1-y)=21;

6) 4(y+2)=-2y;

B) 5-2(y+4)=-1;

r) -6(1-y)=2(y+2);

m) 3(y-3,2)+1,6=2y-12,7;

e) 0,3(2y+1)-0,5(1,2y-T)=-4,2y+3;
x) 0,3(0,4y+0,2)+3,6y=3,42.
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CrinbKH KOpeHiB Mae piBHAHHAT

a) x=x+4; r) 6-3x=2(3-x);

6) 2x-6=2(x-3); n 1,7-(x-6,2)=-(8,5+x);

B) 4+5x=2x+3(x-2); e) 0,2(x-3)+0,2=2(0,1x+0,3)-1.

CrinbKH KopeHiB Mae piBHAHHAT

a) y-2=-2+y; r) T(y-3)-2y=>5y-21;
0) 4(y+3)=3y+32; n) 0,5y-2=1,4+0,5y+0,6;
B) 5[1—y]=2—5y; e) D,B{ﬂ,ﬁ—ﬂy}=ﬂ.4—l,ﬁy.
Poap’axire piBEaHHA.
a) x:3+2=-8; B) 3—m—4ﬂ=—351;

4 2
6) y:(-6)+2=-1; r) -%+3,2$—ﬁ,4.
Poas’amxiTes piBHAHHA.

T 9 5
a) a:2-5="T; B) —e-50—=19—;

15 12 20
6) b:(-4)-3=—4; r) -_‘;_+2,25=3,5.

He sBukonyioun nobyaos, sHaiigiTe abcuucy TOYKH NEepeTHHY
rpadikis pyEEIi.

a) y=2x+11i y="5; B) y=-;—x+3 i y=:11——.r.

) y=-3x+4 i y=2x;

He Bukonyioun nobyaos, aHagiTe afcoHCcy TOYKH NepeTHHY
rpatikie dhyvHEHKITIH.

a) y=-3x+7 i y=-2; B) yzixHE iy=x-1.

6) y=4x-2 i y=-2x;

Poas ' amxits piBaaaaa 2x+ 3 =x+2 rpadiuso Ta 3a JOIOMOTOIO
piEHOCHWILHHX neperBopeHb. [lepekonaiitecs B igeHTHUYHOCTI
BiATOBiAEH.
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Poar'sxiTe piensEEs -4x+1=-3x-4 rpadiuso Ta 3a gono-
MOT0K) pPiBHOCHIBHHX nepeTBopeHb. IlepexonaiiTeca B imen-
THYHOCTL BiANOBiAEI.

Bacnnsko sagymaB umcno. o sagyMaHOro u4mcia XJOMNenb
JoAaB 5, CYMY NOMHOMHEB Ha 9, mo ao0yTky jojaae sajyMaHe
yHcao H ogepxkas 225. Hxe umcao sagyvmas Bacuasxo?

Mapiiika sagymana 4uclIo. 3aJyMaHe YHCIO BOHa 30innmmniaa
BABIYi, A0JaNA TMOJOBHHY 3aJVMAHOTO YHCJA, BiJ CYMH BigHA-
na 10 i ogepsxana 30. HAxe uncno zagymana Mapiiika?

o6 mosepuyTH KHH:KEY g0 6ibniorexkn Buacuo, [IMuTpo mas
uypratd 40 eropinok mopusa. Ane [Imurpo umrae Ha 15 cro-
PiHOK V¥V JA€HB MeHIIe, TOMY NMOBEPHYB KHH:KKY Ha 6 gHIB mi-
aime. 3a ckineku gHiE [IMHTPO MaB NOBEPHYTH KHHKKY?

Ilani Oasra BRmINJIA KaApPTHHY
N0 JHA HADPOJMEeHHS NOAPYTH.
Bora nnaHyBana BHIIHBATH IO~
aHA 36 paakie, ajge KOMXKHOrO
OHA 1 BAABAJNOCH BHIOIHTH HA
4 papgxku Oiabine sanjzaHoBaHO-
ro, ToMy poGoTy BOHA BHKOHAJA
Ha 1 gens paHime. 3a CKIABKH
auie nani Onera nranyeana Bu-
TOTOBHTH MOLADVHOK?

Bucokuii piBeHb

3a HABeIeHOK VMOBOK CKIANITH PIBHAHHA Ta 3HAHAITE Horo
po3B’ A3OK.

1
efAxmo apo 71 HeBioMoro uMesaa pogatTH 2, TO OJepHHMO
0,8,
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S8 HABEASHOK YMOBOK CKJIAZITH PIBHAHHA TA 3HAHAITE HOTO
po3B’ A30K.

: . " 1
sflRmo Bin ﬁ HEeB1OMOT0 YHCJIA BIOIHATH IDE, TO OJepPHHA-
MO 15—».
5

Hagpengits npuknan piBHAHHA, PIBHOCHJIBHOTO PpPIBHAHHIO
0,4x+2=-6. CKiNTBKH TaKHX NOPHKJANIB MO3Ha HaBecTH?
Yomy?

HapeniTs npuknan piBHAHHA, PIBHOCHJILHOTO PpPIBHAHHIO
9,4x-25=2. CRIIBKHM TAKHX NOPHKJIAJZIB MO HA HaBecTH!
Yomy?

Poas'a:xiTe piBHsaHHA.

a) I{I+3]=I2 -6; r) (2y-2)(y-1)=(2+y)(2y-1);
6) 2x+3x? -4 =38x(x+1); a) 4x®-25=(x+1)(4x-3)+1.
B) (5+x)(3-x)=x(T-x);

Poas’axiTes piBHAHHA.

a) y2+1=y[y-2]:

6) —2y(1-y)=3y+1+2y%;

B) x(2x-3)=(2x+1)(x+5);

r) (2y-2)(y+1)=(4+y)(2y-3);

n) 8+(y+1)(3y-2)=(y-6)(3y+4).

Poas'amiTh piBHAHHA.

2x-5 x 2x 2x+1 6x-18
a) +—=5 r) + = 4
3 3 6 8
3x+1 2x 3-2x S5x-6 x+11 T+ 4x
G) -——= ; n) - = -
2 3 6 4 3 2
x+0,4 1l+x 2x+1 6x+6 x+2 8x-3
4 2 3 8 4 6

141
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Posp'saxiTes piBHAHHA.

6x+7 bHx-2 2x-1 2+x =x
a) - =3; B) + =3
3 4 2 4 8
9x-T 9x+13 3-=x Bx+3 x-5 2x-1
0) - = ; r) - = »

4 8 2 5 6 15
He smronyioun nobyaoe, sHAHAITE KOOPAHHATH TOYKH Nepe-
THHY rpadikie pyvHKLDIH (aKk0o Taka Touka icHye).
1

4 1
a) y=2x+3 1 y=-x+06; B) y=—x+—1i y=—x-2;
Yy u y 3 3 Y 9

6) y=-5x-3 i y=-5x42; 1) y=%x—§ i y=0,25x+0,75.

He puxonyioun nobyaoe, 3HaliTe KOOPAWHATH TOYKH Nepe-
THHY rpadikie pyHKEDIA (AKIO TaKa TOYKA ICHVE).

a) y=-3x-11 y=x+3; B) y=26x+14 i1 y=-11x-22;
1
6) y=6x+1i y=6x-8; r) y=EI i y=-%x+2.

Buxopucrosyioun rpadivHRil KAIBKYIATOP, 3HAHAITE KOPeHl
" 2 . .
piBEAHHEA 2x+3=Xx". BuxkoHaiTe mepeBipKy.

Burkopucrosyioun rpadiuEail KalsKyAATOD, 3HAHIITE KOpeHi
piBHAHHA x* =5x - 6. Buxonaiire nepesipry.

¥ Tprox mkineHux xKabinerax
HaBuaeTkea 90 giteii. KinskicTh
aitedl y nepmomy kabizeri cra-
HoBHTE 90 % Big kinekoeri mi-
TeH V JOpPVIoMy, A KLIBKICTBE
aireii y Tperbomy kabineri Ha 6
oinema, Hi v onepmomMmy. CKins-
KH [iTell v KomxHOMY Kabimeri?

Y wHoBomy Ovauaky 064 xpaprupn. KinsKicTh OZHOKIMHAT-
HHX Keaprup ckaajgae 80 Y% Big KiabxocTi ABOKIMHATHHX,
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§10. PiBHAHHA 3 OOHIEND IMIHHOK Ta Ix KOpeH!, PiIBHOCHNbHI pIBHAHHA. NiKIAH pIBHAHHA...

A KiZbKICTH TPHKIMHATHUX KBApPTHD Ha 8 Oiasmia, HiX Kiab-
kicte gpokiMuaTHNX. CKiNnbKHM B koMY OVAMHKY OJHOKIMHAT-
HHX, IBOKIMHATHHX, TPHKIMHATHHX KBapTHp?

Is aeox micr, BificTane Mix akpMmu gopisHOEe 360 KM, BH-
iXaaw OJHOYACHO HA3VCTPidy OJHH OJHOMY JABa asromobini. 3a
3 rog niensa nouarky pyxy asromodini ayerpinmcsa. 3uaiigiTs
MBHAKICTE PYVXV KOMKHONO aBToOMO00LIfA, AKOI0 MBHAKICTH

pyxy ogHoro 3 HuX Gyaa Ha 10 km/rog Ginemon 3a meBnj-
KicTe pVXy immoro,

Iz gpox mict, BigcTans Mix axumu gopisgwoe 1034 kM, Buixa-
JH OJHOYACHO HA3YCTPIY OIHH ONHOMY aBa moizgu. 3a 9,4 rog
MiCA NOYATKY PYXY MOI3aM ayeTplancda. JHAHIITh IIBHAKICTD
PYXV KOMHOI0 O0i3fa, AKINO INBHAKICTE PYXY OJHOI0 3 HHX
oyvaa #a 10 km/ron Ginaepmoo 3a MBHAKICTE PYXY 1HIDOTO.

—t’

[
L.
B -

LlikaeuHKK Big aiayca Tapaca

| Oxpemi posB'asvBaHHA PIBHAHL OvaH BigoMmi me B CrapogaBEBOMY

€rnnTi 3a 2000 poris mo Hamoi epn. 3oxpema, v aHAlJeHHX MarTe-
MATHYHHX Hanipycax aycTpivamoThca 3ajaui, o po3B S3yOTLCH 34
AOTOMOT0I0 JiHIHHAX PIBHAHBL 3 OAHIE 3MiaHOoW. ¥ IX cr. 10 H. e.
nepceKui MaremaTux i acrporom Aas-Xopesmi B tpaxkrari «Kirab
ank-a#xebp Ba-nh-Mykabanar» JaB 3arajbHiI DpaBHIA PO3B' A3ZVBAHHA
PiIBHAHBL Nepiioro crenedd. «Anbs-:Kedbpe (3 apabecsKol — «BiIHOB-
JIeHHA* ) 03HAYAE NepeHeceHHA Bl eMHHX 4ieHIiB piBHAHHA 3 oxHiel
JACTHHH B iHIOY 31 3MiHOKIO 3HAKA. 3BIJICH H HA3Ba raay3i MaTeMaTH-
KH, 1110 BUBYAE METOAH pO3B'A3yBaHHA PiBHAHB, — a.Jzedpa.

3anuTaHHA | 3aBAaHHA Big gigyca Tapaca

1. CkopHcTaBIIHCE AOJATKOBHMH IiKepeiaaMmMu imdopmanii, spo-

6iTe HeBenHKe HoBigoMaeHHs npo Giorpadimn Ans-Xopeami.

143
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i

danuTaiTe BuuTend abo BUHTENBKY iH(DOPMATHEH, AKe BaMK-
JAUBe NOHATTA cyuyacHol indopmMaTMkKH nop's3aHe 3 iM’am
Ans-Xopeami. IloAcHiITE cyTh HBOT0 NOHATTA TA HABEIITh
OpHEJAaA, AK BOHO BHEOPDHCTOBYVETBCA B NOBCAKAEHHOMY
MHUTTI Ta BayIi.

CnpobyiiTe 3poragatucs, Mo B nepekjgani 3 apabebkol oa-
HA4YA€ «Ba-Ih-MyKabana», fAxEM uymHEOM BOHO DNnOB'A3aHe
a «ans-gxebps?

L MoBTOpEHHSA Ta NIArOTOBKA 40 BMBYEHHA HOBOro Marepiany

1.

144

Mapuna miprye: «¥ci pubm gobpe mnasaiots. 'veka poGpe
nnasae. Orxe, rycka — pubals Yu npaeunwHOo mipxkye Ma-
puHA?

Camko nnanye Ha nigobifgok KynuTH B Kap'apHi uail i cMako-
AHK. ¥ MeHO KaB ApHI € 4 BEAE 4aw 1 6 BHAIB cMAKOJIHKIB.
Crkinsku pisanx papianTtie nigobigky € B Camka?

PoaraagiTe nogiHOM HA MHOMMHHKH.
a) 4xyz+2:c2y32; 6) a2 -b*% 8) dm* —8mZk® + 4k*.

IHobyvayitre rpadik pyvarml y=-x+3. llpama, uo € rpadi-
koM niel yEKOil, AITHTE KOOPAHMHATHY IUIONIHHY Ha ABL ua-
CTHHH. YKa®kiTh, AKI 3 HaBeAeHHX TOYOK: A{S;—ﬁ], B(0;6),
C (—2; —4], D(T;l} — pO3TAIlOBAHI BifHOCHO Hi€l mpAMoOl V TiH
caMii YACTHHI ILJOIIMHHE, 0 ¥ nodatok wKoopauHar. llogy-
MalTe, AKY CIOLILHY BJIACTHBICTE MalOTh TaKi TOUKH.

[lobyayitre B sommTi aBi npami a 1 b, aki nepeTHHAKTL-
ca B Tourti M, i touxky K, AKa He HANEKHTH MKOAHIH i3 mMHUX
npamux. Yepea rouxy K npoeegits npami ¢ i d, nmapanens-
Hi npamumM a i b Bignoeigno. IloznauTre TOYKH nepeTHHy OpH-
Mmax a id, bie ak Li P signosigno. ik 61 BH HasBamH 4o-
TupukyTHuKE KLMP? Bignosige ob6rpyuTyiiTe.
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§ 11. PiBHAHHSA, WO PO3B’A3YOTHCA 32 LONOMOroK
NiHIMHUX piBHAHb. MaTeMaTuuHi mogeni

a IMikapa mryka pisasnaa!l Buasaserncs, 3a aonomorow pie-
i HAHE MOKHA BHpimyBaTH 0arato 3ajzad i3 peaasHOro »KHTTA!
Teranko, auBHCh, Oock Kaymba Ha HAWIOMY KiJIBHOMY MO~
aeip'i. Ham saeroen ckasas, mo BoHa Mmae ¢opmy KBajapara,
a il mnoma gopieaoe 36 Mo, §1 BHPIIIHME 3HAHTH JOBMKHHY CTO-
pPOHM NLOrD KBAApATA i o3Hauus 11 yepes x merpie. Toai nao-
ma Keajapara Dyge x? m®%, Ockinekn s sHa© ooy Kaymbu,

ro x° =36. Buiimno pisasnaua! Ane sk iioro poss’ssarn?

Y mene e igea! [Nasail nepenecemo umcino 36 y aiey wacTHmRy
PIBHAHHA H PO3KJAJEMO OIepKAHHH TAM BHPA3Z HA MHOKHHKH
3a OpMYJIOK pi3HHII KBaapaTis:

x*=36; x*-36=0; (x—6)(x+6)=0.

o6 pobytok popisHloBaB Hymwo, noTpibHo, wob xo4a 6 ogwH
I3 MHOXHWKIB OOPIBHIOBAB HYNIO.

Tomy abo x-6=0, abo x+6=0. Or:Ke, pIBHAHHA Ma€ IBA KO-
peni: x, =6 Ta x,=-6.
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Ane 3 A0BMHHA CTOPOHH KBajpaTa He Moxe OyTH Big eMHuM
ypcaom! Tomy, Xoua piBHAHHA Mac ABA KOpPeHl, BIANOBIAAIO A0
npakTH4HOl 3ajadi Gyge numme gogatHui Kopiae., Takum um-
HOM, CTOpOHA KBagpaTta aopieHioe 6 merpis. [akyio, Teranko!

Byvaws nacka! Meni agaernes, o, pois asyovu zadayi 3 peaib-
HO20 ¥ummasa, Halivacmiwe dinmes mak.

» CrnouaTtky MWTTEBY 3afladyy 3BOAATH A0 MaTeMaTWYHOI 3afadi.
, » MoTiM po3B'A3yIOTL MaTemMaTuyHy 3agadvy i oTpUMYKOTh Bigno-
@ Bigb OO0 Hel.
» HapewTti nepegipalots, 4n moxe Oyt Bignoeige go Mma-
TEMATUYHOI 3afavi BIANOBIAAK A0 NOYaTKOBOI XWTTEBOI 3afadi.

Came Tar, Terauko! Taxmit cnocid po3B’'A3yBaHHA KHTTEBHX
sdajflad HA3WBAIOTHE MaTeMaTV4HUM MOAenioBaHHAM. A MaTeMaTH4-
HY 3a/lauy, 0 po3B’A3aHHA AKOl 3BOAUTHCHA PO3B'A3aHHA MO-
YATKOBOI 3a/la4i 3 PeanlbHOTO MHHUTTH, HAZMBAKTE MATEMATUUHOK
MOOEennK Uiel 3anavdi.

Hanpuxnan, pispasHa ox +200=3200 6yio maTeMaTHYHOIO
MOJe/UII0 3ajaui npo 3'AcyBaHHA BapTOCTi peudell, KYILIEHHX

anAa TeranKkH, a piBHAHHA 2 =36 — MAaTeMATHYHOIO MOIEJLITIO
aagaui Ilerpumka npo AOBKHHY CTOPOHHM KBajpaTHOI KnymOwH.

J.-—' O S T,
Xouy A0ZATH, IOO0 MATEMATHYHHMH MOJAEJIAMH 3KHTTE-
BHX 3aj7a4 MOXKYThH OyTH He JuuIe pIBHAHHA, a4 H MOoCi]i-

. JAoBHOCT1 Aif, (hyvHKIIL, giarpaMH, CXeMH TOIIO.

LN

!
I
<y

-
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Pisuanna x° =36 me e mimifinam, 6o foro JiBa YacTHHA He
€ AHl YMCaAOM, AHI MOHOMOM 4YM MOJIHOMOM NEpIIOro CTelneH:H.
Arne ne piBHAHHSA 38o0dumbca do AiMilHO20 PIGHAHHA MIMTAXOM

pO3KJIajJjaHHA HA MHOMHHEKH.
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Mpuknagw

1. Poap’sxits pienanus 16x° = 8x%,

Pose’azanua.

Ilogane pisEaaaa He ¢ JgigiiiauMm. [lepemecemo Bmpas i3 mpasoi
JACTHHHY PIBHAHHA B JIBY 3 OPOTHJAEKHHM 3HAKOM 1 pO3KJIaJeMO
Oep:KaHUil BUpa3 HA MHOMKHHKH!

16x* = 8x%; 16x®-8x%=0; 8x*(2-x)=0.

IobyTok AOpPIBHIOE HYIKW, AKINO DIPHHAHMHLI OJHH i3 HOrO MHOMK-
HHKIB gopisHoe Hymao. Ockinkkm 8 He gopieHwe mHyaw, To abo
x*=0, abo 2-x=0.

CreniHb i3 HaTypanbHWM NOKasHMKOM AOPIBHIOE HYNIO Nullie Tofi,
KONW WOro OCHOBa AOPIBHIOE HYNID.

Oraxe, ne piBHAHHA Mae ABa KopeHi: x, =0 Ta x,=2.

2. Poas’amxiTh piBHAHHA x2+5x+6=0.
Poaa’azanna.

Ockinskn 5x =2x+3x, To JiBYy YACTHHY DiBHAHHA MOKHA pPO3-
KJACTH HA MHOXKHHKH:

x*+2x+3x+6=0; x(x+2)+3(x+2)=0; (x+2)(x+3)=0.
Orxe, abo x+2=0, abo x+3=0, 3sigkn x; =-2 Ta x, =-3.

i g

ey _
ﬂﬂr Nepesipte cebe!

1. Illo mo:xke GyTH MaTeMATHUYHOK MOJE/UII 3ajJadi 3 peaJbHOro
skurTa? Hasezite npuKIagm.

2. 3a AKOK CXeMO0 p03B A3VIOTH 3aJlavi 3 PpealbLHOTO JKHTTA, BH-
KOPpHCTOBYHOYH MATEeMATHYHE MO,EEHIUBEHHH?

3. Hapegite npukiaagu Heni”HiiiHuX piBHsAHb i3 ogHiew aminHOWO,
po3B’'A3VBAHHA AKHX 3BOJHTLCA JO PO3B A3VBAHHA MiHIHHMX
piBHAHB. AKuM upHOM BiADYBAETHCA e 3BEAeHHA!
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Posp’akiTe piBHAHHA, AKIIO BigoMo, mo Ao00VTOE JOpiBHIOE
HYJ0, AKI0 Xoua O oguH i3 MHOKHHKIB JopiBHIOE HYIHO.

a) (x+2)(x-7)=0; 5) [%x-«ﬂ]{dr ~6)=0;
6) {2r+"ﬁ)(;-4]=ﬁ; r) (12-2x)(3x+6)=0.

Poas’amiTh piBHAHHA.

a) {x-3)(.t=5)=ﬁ; B) {%x—&]{&r+15)=ﬂ;
6) (x+8)(3x+12)=0; r) (3-3x)(x+16)=0.

Bunecire cnineHHi MHOMHHK 3a AYMKH Ta po3s’saxkire pis-
HAHHA,

a) x2-Tx=0; B) _.2;5 -4x=0;
6) x*+12x=0; 1) 15x+3x% =0.

BuneciTs cninbHHH MHOMKHHK 3a AYIKKH Ta poas’axiTs pis-
HAHHA,

a) y=+3y=0; B) ﬁy§41,2yzﬂ;

6) ¥y -4y =0; T) ETy-Bﬁg =0.

Bunecits coinsanii HiHoMm 3a AVKEH Ta po3s’aKiTh piBHAHHA.
a) 2(y-3)+y(y-3)=0; n}-3ﬂ4—2y}—ﬁ£?1—2y}=0.

6) 10(3+y)-5y(3+y)=0;

Bunecits cuinbHuil 6iHOM 3a AYXKKH Ta PO3B’AMKITh PIBHAHHA.
a) 8(x-11)+x(x-11)=0; B) 3x(4+2x)+6(4+2x)=0.
6) 9(x+40)-3x(x+40)=0;
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Mapryca ay:xe mo0OHThL KaTaTHCHA m
HA KoB3aHax. BapricTs rogunu Ka- SN WY

I Vi

TaEHEA cTaHOBHUTH 80 rpH. CRiIBKH
NMoIHH MOME KATATHCH MHPTFGH Ha
KOB3aHax, AKOio B Hel € 240 rpnu?
CrnagiTh piBHAHHA, [0 € MaTeMa-
THYHOI MOJeNN0 1iel sajavi, Ta
po3B’AxKiTE HOT0.

Ha puxkoEanHs OAHiel BOpaBH 3 JOMAIIHLOTO 3ABJAHHSA
Hasunko sBHTpadYae B cepelHbOMY D XBHAMH. CKRiITbEH
Brnpae saganu pogomy JlaEnnakoBi, AKIO XJI0ONUYHMK BHTPA-
THB HA 1X po3B’'A3aHHA OoJAHY roguny? CriaaziTe piBHAHHA,
[0 € MATEMATHYHOI MOoAenawo Iliel sagadi, Ta poas axKiTh
iforo.

CepeaHin piBeHb

9.

10.

11.

Poas’amxiTe piBHAHHA, CKOPHCTABIINCE (POPMYJIOHO:
a®-b* =(a-b)(a+b).

a) y®-5%=0; B) [35;)2-—32:&

6) y>-49=0; r) (2y)° -81=0.

Po3p’axiTes piBHAHHA, CKOPHCTABIIHCE (DOPMVIIOND:
a®-b*=(a-b)(a+b).

a) x2-3%=0; B) (2x)°-5%=0;

6) x2-16=0; r) (5x)° -86=0.

Poas’amxiTe piBHAHHA, CKOPHCTABIINCE (POPMYIOND:
ﬂz—ﬂﬂb+ﬁ2=(ﬂ—rb]2.

a) x*-8x+4%=0; B) x°—-10x+25=0;

6) x°-2x+1=0; r) x*-18x+81=0.
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il
12, Poap’soxiTe piBHAHHSA, CKOPHCTABIINCEL (POPMYIO0IO:

a® +2ab + b* =(a+b}2.
a) y°+6y+3%=0; 8) y° +14y+49=0;
6) y* +12y+36=0; r) y*+20y+100=0.

13. Tapud mobinsrHoro 3e'asxy «[lvie BHrigHmii»
BKJAOUYAE Bci mMobineHI mocayra 3a 5 rpH Ha
poby. Ilepexin na me# rapudg xomrye 70 rpH.
Cxinokn arie nani Mapunra amomxe KOpHCTYBA-
THCA MODLIBHHMH HOCAYTAMH, NepeHIIoOBIIN HAa
ueit rapud i sannaruemn 200 rpa? [Hobyayiite
o0 3amadl OBl MATeMATHYHI MOOeal: 3a J0NOMO-
roi BHPA3Y TA 3a JAONOMOr00 PiBHAHHA.

14, Dipma «®Paitai posepu» Kvnye Benocunean mo 9000 rpu i agae
ix manpokar no 50 rpe 3a roguay. 3a CKiNBKH rojiMH OPOKATY
thipMi okymuTECA BapTricTs ofgHoro Benocunena? Ilobyaviire go
3agadvi ABl MATEMATHYHI MOJeni: 3a JONOMOroKX BHpA3y Ta 3a
JAONOMOroK) piBHAHHSA.

"
"O) [locraTHii piseHs

15. Posp’sxiTe piBHAHHA, PO3KJABIIM BHPAa3W 3a /0MOMOI0
thopMyI CKOPOYEHOT'0 MHOMKEeHHSH.

a) x> -49=0; 1) x*+12x+386=0;
6) 4x*-25=0; e) 4x* -20x+25=0;
B) 9x%-25=11; x) 81x°+18x-9=-10;
P 16x2+2=3; 3) 4x% -24x+6=-30.
16. PoakaaziTh BHpa3M HA MHOMKHHKH Ta PO3B AMITH PIBHAHHA.
a) 25-y° =0; n) 36y° -12y+1=0;
6) 9y° -49=0; e) 25y° +100y +100=0;
B) y2m16=9; ) 4y2+4y=-1;
r) 4y* +4=5; a) 5x*-10x-5=-10.



17.

19.
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Poas’axiTe piBHAHHA.

a) 3|x|—]5=ﬂ; r) 2}x|+12=2; ) |3.r+1]=—5:
6) 16-2|x|=0; n) |x+4|=2; a) |Tx+14|-28=0.
B) 0,5|x|-3=1; e) [2I—I,5|=ﬂ;

Poag’axiTe pisaansa.

a) 4|x|-12=0; r) 3,2|x|+2,6=-3,8; x) |2x+3|=-11;
6) 24—ﬁ|x|=ﬂ; ﬂ}|x+9|=19; 3}|5I+85]—25=ﬂ.
B) 2,5|x[+3=8; ) [4x-1,6|=0;

YromTtry dipma ogepskana 3aMOBJIEHHSA HA BCTAHOBJISHHA KOH-

aunionepie. ¥ uepsui 6yno samoeneno 45 % sBixg saraneHOI
KiMTBKOCTI 3aMOBJIeHHX VIITKY KOHAMILIOHepiB, yV JHODHI —

g Bl 3arajlbHOl HLIBHEOCTI 3aMOBIEHHX VIITEYV KOHITHITIOHE-

piB, a B cepuHi 6yao samoBieno 182 xoraunionepu. 3HAHIITE,
CKIJILKH 3aMOBJIEHb HA BCTAHOBJEHHH# KOHAMIIIOHEpiB oTpuMa-
na ¢ipMa BAITKY, CTBOPHBIIM MATEMATHUYHY MOAENb 3ajgadvi.

IIporsroMm TpeOX THMKHIE B aTelke BHUIOTO-
BuiH 208 BHNIMBAHOK, IPHYOMY 34 APYIrHH
THK/AeHb BHroToBuan Ha 15 % Oinsme Bu-
IMUBAHOK, Hi¥ 3a Nepmuii, a 3a TpeTrii THX-
neEb — Ha 10 BpmmBaHoK OinbmoIe, HiXK 3a
apyruil. 3HalAiITE, CKITBKH BHINHBAHOK BH-
FOTOBHJIM 38 NepIIHi THKAeHL, CTBODHBIIH
MATEMATHYHY MOJeab 3ajad4i.

BWUCOKWM piBeHb

Poss’'amxiTs piBHAHHA.
a) x%-3x+2=0; 6) x2+Tx+6=0; 8) 2x% -5x+3=0.
Poas’amxiTes piBHAHHA.
a) y*-4y+3=0; 6) y°+2y-8=0; 8) 3y°-5y+2=0.
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26.

27.

Poap'sakiTs piBHAHHA.
x? x? x®  2x
a) 9—2x+?=0; D) 1+1+T=ﬂ; B) ———-5=0.

Poap’a:xiTh piBHAHHA.
2 2 2

a) 4+2y+"‘?=n; 6) 9—2x+%=16; ") -”T+"‘—~"’-3=0.

Poas'soxiTs piBHAHHA.
a) |.1:+!3'|~|r(.1:+1}2 =12 4+2x+10:
|x-4| 3

o =0:
) 3 4

B) |3.r+11f-—x2=—[.t——2:|(.r+2).

Poas’sxiTes piBHAHHA.

a) |x-5|+(2x-8)" =4x? -12x+19;
|-6] 5

6) ——-—=0;
6 9

B) (x-2)(x+2)+12=|x-8|+x%

Horxuaa GyvTOOILHOrO HOJAA HA CTANIO-
i 8 ceai Koasopose na 30 m 6insima
3a loro mMUpHHY, a IUIOMa NOJA A0-
piemoe T000 m°. BuaiinitTe A0BKHEY
H mupuAy ¢yvrooaeaOore noas (v mer-
pax), CKJaBIIM pPIBHAHHA, 110 € MaTe-
MATHYHOI MOJEJLII0 3aadi.

OxcaHa npounTana Ha oOroprili mMOKOJMAAKH PEKJAMHHNH clo-
ran: «Bigaya 150 cM” mHacosmonmu!s. JliBUMHKA 3HAE, MO IIO-
KojajgKEa MAae (1]0‘;[]1\!}?' NpAMOKYTHHEA, AOBXHHA HAHKOMNO Ha
5 cMm Oinema 3a foro MUpHHY. 3HAHAITE poaMipH MOKONANKH
(v casTuMeTpax), CKJAABINM PIBHAHHA, O[0 € MATEMATHYHOIO
MOJAeNIK 3aavl.
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LlikaBuHK® BIg pigyca Tapaca

=
. A=
s

YKpainma mae sEaqHi 3700VTKH B po3-
BHTKY anrebpn axk mayku. Tak, na mo-  1Opii AHaroninoswy [lposg —
garky XX cr. B Knepi 6yna sacHoBaga  YKPAHCBKWIA MaTemaTuk, YneH-Ko-
3HAHA B ycbOMY cBiTi aaxzefpaiyna na-  PECTIOHAGHT HAH Ykpaitu, nok-
yxoea wwona Jmumpa Tpase. Cepey TOP iznKo-MaTEMATUYHKMX HayK,
il mpeacTAaBHHEKIB — VCECBITHLO Bijomi npogecop. Mpauioe & If'cmwﬂ

: : marematmen HAH Ykpaiuw,
matematakn Ommo Il xiom, Muxaino
Kpasuyk, Bopue Henone, €ezen Pemes,
Mapw Kpeun Ta in. Huwmi tpagmmii
iel MKOJH NPOJOBMYVIOTE PO3BHBA- OkcaHa OmensHiesa besyulak —
THcA B KuiBCBKOMY HALIOHATBHOMY  [AOKTOP (i3MKO-MaTeMaTuuyHUX
vaisepcureri imeni Tapaca [llesuernxa.  Hayk npogecop. lNpauioe
Cepen i1 npepcTaBHHMKIB moykHa Big- B !'_":“"‘B':b“ﬂ”f}"Hﬂu_iﬂﬁﬂﬂbﬂﬂﬂlf
saaunta IOpia Jposda, Boaodumupa  YHBEPCUTeT imeni Tapaca
Kupuvuenrxa, Anamoania [lempasuyka, tesuenxa,
Oxcany Besyuwax Ta in.

HauioHanbHa akagemia Hayk (HAH) Ykpainm —

H3ayKOBa CaMOBPAQHa OpraHidaudif, Wo € Hanbinswum ueHTpoMm
HaYKOBWX AocnigxeHb B Ykpaivi. HAH Ykpaivn opraxizoBye Ta
3aiRcHIOE dyHAaAMeHTanbHI W NPUKNaaHi AOCNIOMKEHHA 3 HaW-
BaMNMBIWWX Npobnem NpMpPoAHNYMX, TEXHIYHWX, CYCNiNbHWMX

i rymanitapHux Hayk. HAH Ykpaikn 3acHosada 8 1918 p.

,I;f 3anuTaHHA | 3aBaHHA Big gigyca Tapaca
I

1. Ogsmuaiiomrecs 3 Giorpadiammu BusaTHHX marematnkis J{muTpa
I'pase it Orro IlIMigTa Ta migroryiiTe HeBeAHK] NOBiAOMIeHHA
npo uux yuesux. fki daxtn ix biorpadiii spasmaun Bac Hai-
oineme? Yomy?
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2.

¥ 1992 p. im'a yxkpaiaceroro matematnka Muxaiina Kpasay-
ka (1892—1942) 6yno saneceno JOHECKO go Misxkuapoauoro
KATeHAAPA BUBHAYHHX HAVKOBHX miauis, a v 2003 p. B Kn-
eBi Oyno BigKpMTO NAaM’ATHMK IBOMY BHIATHOMY BUYEHOMY.
¥ 2009 p. imemem Muxaiina Kpasuyka HasBaHO oJHY 3 KHIB-
ChbKMX BY/IHIlb. 3 ACYHTE, y AKHX rajdyiax HAVKH 3apas BHKO-
PHCTOBYIOTE Pe3viALTATH pobOTH NLOTO BHAATHOIO VKpPATHIA.

E—/ HDBTI}PEHHH Ta NIQroToeKa oo eMB4YeHHA HOBOIo MmarTepiany

R

HNmurpuk miprye: «Cepen gepee y nici maBnporu Moro 6yauu-
Ky € XBolHl. KoHe XBOHHE JepeB0 BIUMKY JANHIIAETHCA 3€-
neaum. Orxe, nepme aepeso, AKe A 3ycTpiHy BauMKy B Jici
HABIOPOTH Moro 6vaHHKY, 6yae seneHuMs». Unm npaBuasHO Mip-
kve JImurpux?

MMoana 3 micta A go micra B € 5 peiicie nmoiaga, 12 peiicis
aBTooyca Tta 2 percn mitaxka. llaml Onia naanye smpyimmTa
3 micra A go micra B nporarom aaa. Ckinsku piznux Bapian-
TiB MOI3AKH B Hel €7

CupocTite BHpasn.

a) {x-zc)2+4xc-xﬂ; B) m|{p+m)-p(m-p).

6) (d+2y)(2y-d)+2d%;
[Mobyayiite B IIJCK wouxkn A(-3;0), B(1;7), C(-2;2),

D(0;6). ¥Yraxirs, aAri i3 nux Touor mame:xarts rpadiky byHK-
mii: a) y=2x+6; 0) y=x2+ﬁ.

€ 4 sigpiskn, uo MawTL AoBxHHEK 3 cMm, 6 cm, 9 em i 11 cm.
Is nux Bigpiakis GepyThk TPH i CKAAJAIOTHL i3 HUX TPHKYTHHK.
IlepeniuiTes yei moausl BapianTH TakuxX «Habopis» i3 TpBOX
Bigpiakie. [TomipkyiiTe, CKiILKH pi3HMX TPHKYTHHKIBE MOMKHA
CKJACTH i3 mux BiapiskiB. Yomy came criaskn?



§ 12. JliHiNHe piBHAHHA 3 4BOMA 3MIHHUMU

N

Ta uoro rpadik. PiBHAHHA npamoi

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

meHl 600 rpa 1 Ha Bel i rpomi DOOPOCHIIH KYOHTH B NPOAVE-
TOBiil KpamHHIi rpeuaHol Ta pucoBoi Kpynu. 'peuana kKpyvmna
komrye 60 rpr 3a 1 kr, a pucoBa — 40 rpu 3a 1 kr. I & one
AVMal, CKELIbKH AKO0l Kpynu EynuTH. Bapianrtis gvs:xe bararol

“

]

S L i i
. A
‘Wa1,

bt

Hi#icao, sapianTtie Gararo. Hexail Te xoueln KYIHTH X KI rpe-
yaHOl KpynH Ta y Kr pHcopbol. Toxi sapricTs TBOEl MOKYIIKH
oyae 60-x+40-y. Tobi moTpidHO JHAWTH 3HAYEHHA 3MIHHHX,
3a AKHX BHKOHYeThcH piemicts 60x+40y=600.

lle 3poBY piBHAHHA, AJ¢ 3MIHHHX YV HROMY He OJHAa, a ABI.
Ilpymaomy ;& © ckasas, 10 e PIBHAHHA TAKOMK JiHIHHe, 60 JIiBa
HOro YacTHHA € NOJIHOMOM NeplIoro CTeneHs, a4 INpaBa 4acTH-
HA — uucaoMm. Ilikaso, AK po3aB'A3aTH TaKe piBHAHHAT

' Hymo cnpobyemo BMpasuTH OAHY 3MIHHY "epe3 iHIIY, BHKO-

PHCTOBYIOUM pPIBHOCHJIBHI neperBopenHs. /[lna nsoro nepene-
cemo moHOM 60x v mpaBy WacTHHY DIBHAHHA 3 DPOTHJICHKHHM
sHaxom: 40y =-60x+600. A morim moaginmmo JiBY Ta nmpasy
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Posgin 3. NIHIAHI PIBHAHHA TA X CUCTEMM

yacTHHH piepauHa Ha 40: y=-15x+15. Taknm uwsEOM MH
ofep:RAIH JiHiIHHEY ¢GyvEKOI. Tenep MoKHA, HAJAIOYH 3HA-
YeHHA aMiHHIA X, oTpuMAaTH 3HAYeHHA amimHol y. Hanpuknan,
AKmo x=4, 10 y=-1,54+15=-6+15=9. Toxk mMoxkem Oparn
4 Kr rpeuanol Epyna 7 9 kr pucosoi!

Yymoro! Omxke, ynopaiakosany mapy umcena (4;9), ge mepme
YHCI0 NO3HAYUAE 3IHAYEHHA X, A ApPYre — 3HAYEHHA I, MOMK-
HA BBAYKATH PO3B A3KOM piBHAHHA y=-1,5x+15. Ane 3sepun
yBary, mo e piBHAHEHEA Mac Oeamiu poas'sakis. Hanpmxknan,
AKIo x=8, o y=3. Tomy i MOy KVIHTH TakKo:xK 8 Kr
rpedyaHol Kpyn® i 3 Kr pucoBol, a BHOPAJAKOBAHA Iapa 4H-
cen (8:3) rakox Gyae poas’saxkom pisaanaa 60x+ 40y =600.
Jlo peui, inmi BapiaHTH Tex MOMIUBI]

Tak, vei poss'aAaku pis- )
usaua  60x+40y =600 y
HAJIEXKATh NPAMIH, HKA 9
NPOXOAHUTE Yepes TOUYKH T
A(4:;9) i B(8;3). Bobpa- +
3UMO i1 HA KOOPAHMHATHIN T
maomuAEi (puc. 12.1). -

Koopauraru KomuaOI TOY-
KH 1mieli npamol OvOvTh
pO3B’ A3KOM PIBHAHHA '
60x+ 40y =600. Tomy

W A A T -
MOJKHA BBajyKaTH, IO Ie oy | 4 ' 8 \x
PIBHAHHA € pIBHAHHAM Pue. 12.1
3o0paxenol npamoi.

PiBHicTs, mo MicTHTE ABI 3aMiHHI, AIA AKOl DoTpibHO 3HAN-
TH HeBiIOMi 3HAYeHHA 3MIHHHMX, 38 AKMX IA piBHicTs Oyae




§12. Nivid«e pisHAaHHA 3 ABOMS IMIHHWMK T3 Horo rpadix. PisHRHHA NPRMOI

NpaBUIBHOK, HA3MBAIOTHE PIBHAHHAM i3 Asoma 3miHHumu. Ha-
npukaag, 2(x+y)=30; xy=64; %4 y® —2x =5 Tomo € piBHAH-
HAMH 3 ABoMa sminEMMH. Tpaguuniiino ni amiHHI NO3HAYAIOTH

OykBaMu X i y, ane MoJauBiL it iHmi BapianTH: 3t—2m®=1;
v+ 2=u? TOIIO.

& @& @& ® @ & & & ® @ & @0 B 8 ®F B 8 & B @ & 8 8 B @ B B 8 B @ @ & @ B & 8 8 88

PiBHAHHA 3 ABOMa 3MIHHWMW, NiBa Ta NpaBa 4YacTWUHW AKOro

@ € abo uncnom, abo MOHOMOM YK NONIHOMOM NEpLIoro cTe-

' NEeHA 3 ABOMA 3MIHHWMMW, HA3MBAIOTL NiHIAHWM PIBHAHHAM
i3 ABOMA 3MIHHWUMW,

IlpuraiiMmal ogHa i3 YACTHH TAKOTO PIBHAHHA MAaE MICTHTH
aminei (B Bie 3HaETe, 10 YMCJIOBI piBHOCTI piBHAHHAMH He
BEAKAIOTE). Hanpukaan, miniiauMeE piBHAHHAMHE 3 JBOMA 3MiH-
HUMH € piBaaHEsa dx-2y+1=0; 4x=1-3y; 12=y—-2x Towup.

. Po3e'A3KOM pIBHAHHA 3 ABOMa 3MIHHWMW Ha3WBawTb yno-
pPAAKOBaHY napy 4ucen, AKi B pe3ynbraTi NigcTaHOBKM 3a-
MICTE 3MIHHWUX ¥ U2 PIBHAHHA O30Tk NPaBWNbHY PIBHICTD.

Hapani BBajkaTHMeMO BCi mapH uHce] VIOPALKOBAHMMH, IpPH-
YOMY Hepile 4Mcja0 3 napH YHcen — Ie 3HAYeHHA 3MiHHOI X,
a4 Apyre YHCI0 — 3HAYEHHA 3MiHHOIL Y.

[padikom pIBHAHHA 3 ABOMa 3MIHHMMKW Ha3WBaKwTbL reo-
qgfﬁ MeTpuyHy oirypy, WO CKNAafaeTbeCA 3 YCiX TOYOK Koopaw-
¥ HaTHOI NNOWMWHKW, KOOPANHATH AKWX € PO3B'A3KaMK LbOro

PIBHAHHA.

Hanpuxaan, napa umcen (1;3) € poss’sakom piBHAHHS
2x-2y+1=0, 6o akmo x=1 1 y=3, TO OJIEPKVEMO TPABHIIb-
HY piBHicTe: 5-1-2-3+1=0.
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Ulo6 pose'ssaty pisHAHHA 3 gBOMa 3MiHHWMW, NoTpiGHO
% 3HaWTK BCi Moro po3s'AskK (napu uwucen) abo gosectw, wWo
X Hemae.

Oxpemi piBHAHHS 3 JBOMA 3MiHHHMMH MAalOTE Oeaniu po3s’A3KiB,
AK, HAODPHKIaA, poarnsayte Bnme pieaanaa 60x+40y =600,

Pieusnsa x' +y' =0 mae auime ofHH pPO3B’'A30K — mapy 4M-
ceJs {ﬂ;ﬂ}, OCKIIBKH CYMA JBOX HEBiJ EMHHX YHCEJ MOMKe J0-
pIBHIOBATH HYJII TiAbKH skmpo x=y=0.

Pisuanna 12+y2=—1ﬁ Heé Mae po3B A3K1IB, OCKLIBKH CyMa
ABOX HeBi'eMHHUX uHcenl He Moxe OyTH Bix'eMHOIO.

Jliniitae piBHAHHA 3 JBOMA 3MIHHHMMH 3a3BHYail mae Oesniy
po3e’A3xie, IpHYOMY 1X Mo:kHA 300pasnTn Ha naommuHi. ITiani-
e BH 3MOXeTe ODIDVHTYBATH, IO KOMKHE JJiHIHHe PiBHAHHA
3 ABOMA 3MIHHMMHM MOMHA 3BECTH A0 Halnpocmiwo2o euzaady:

ax + by +c=0,
me x i y — awminni; a, b, ¢ — peari uyucmna.

Akwo B piBHAHHI ax +by+c =0 uyucna a i b ogHovacHo He
q ﬁ OOPIBHIOOTL HYNIO, TO Take PiIBHAHHA HA3WBAKThL PIBHAHHAM
' NpAMOI.

Hificno, akmo b=0, My 3aBKIH MO¥KeMO 3MIHHY I BUDA3HTH
Jyepe3 3MIHHY X, BHKOPHCTOBYIOUH PIGHOCUAbMI TNEPEMEODEN-
HA — NepeHeceHHA YMCIA YU MOHOMA 3 OJHIEl YACTHHH piB-
HAHHA B IHIIY 3 ODPOTHJACXKHHM 3HAKOM, 8 TAKOX MHOMeHHS
yn aineHHA ob0OX YacTHH piBHAHHA Ha Te came umcao. Ilicna
IHX NepeTBOPeHL OoJep:kyeMo IIiHiIHEY ¢QyvHEKNOiW, rpadikom
AKOl € IpAMA.
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Hanpuknan, sobpasmmo npamy, 3aga’Hy  pPiBHAHHAM
dx-2y+1=0. IlepeneceMo 3 UPOTHAEKHUMH 3IHAKAMH MO-
HOM S5x i umcno 1 y npaBy 4YacTHHY pPiBHAHHA, a moO-
TiMm nmoginumo obmasi wacTHHHM pieHaHEA Ha (—2). Maemo:
-2y=-5x-1; y=2,5x+0,5. Ilorim nobyayemo rpadik mimiii-
Hol yaKIil (pue. 12.2).

Ao B piaasni ax +by+e¢=0 uncna b=0 i a=0, ogepxumo
JiHilfiHe piBEAHEHA ax+c=0, rpadikom AKoro € npama, mapa-
aenbHa oci opauHAaAT (b0 BIACHE Bich opamHAT, AKmO ¢ =0).
Hanpuxnan, ana pieagang 2x -6 =0 nicna piHOCHALHHX ne-
peTBopeHb MaemMo: 2x=06; x=3. 1o yMOBY 3a70BOJBHAIOTH
yei roukn IIICK, abeumca sxkmux pgopieaioe 3. Boran nexars
HA OpAwMiil, napaidensHiil oci opauaar (puc. 12.3).

y I
9.1
1--

p—— I | | I >
CINEE S A e S DAL WWENS © IENL ) g x
1
12

Pue. 12.3/

JHeranswuime npo nobyJoBy NpAMHX:
https://rnk.com.ua/106096
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MNepesipTe cebe!

@ HapepiTe OpHEJaAH PiBHAHE i3 JBOMA 3MiHHHMH.

@ Jaiire oanaueHHs po3B’A3KY piBHAHHSA 3 ABoMa sminuumu. Ha-
BeliTh NPHKIANH.

@ IITo ospauae «po3B’'A3aTH PIBHAHHA 3 ABOMA 3MIHHHMH 7

@ flki piBHAHHA 3 JBOMA 3MIHHHMH HA3HBAIOTh JiHidENMH? Ha-
BeliTh NPHKJIaNH.

@ HaiiTe oznauennsa rpadika piBHAHHS 3 ABOMA 3MiHHHMH.

@ Haiire o3HaveHHsa pisHaHHA npamoi. Hasenits npukaagm ra-
KHX piBHAHB.

@ Axum unHOM y-fI,I[GR nofyayeaTi npaMy, 3ajany piBHAHHAM?

@Tpeua}mpuuﬁ 3an

1. Vkaxits piBuaums 3 gBoMa aMiHEEMB.

ﬂ] 2I+B=3y+5; E}:.'.y:?;
6) y*+2y-T7=2x+3; &) 228 =5y+16;

B) x+y—z=8; #®) 3x >5y.
r) r=-4x+4=2y; :

VEramxiTs piBHAHHS 3 JBOMA 3MIHHHMH.

=)

a) x-y=y+2z; n Yy +Tx-dy=x-5;
0) 2y+Tx=4x-9; e) ﬁx’+4y+1ﬂ;='@:
B) x+y=28; xK) 2x-dz=y+Tz.

r) 2x-1>y+5;
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Hki piBHAHEA € AJiHIHHAMHA PIBHAHHAMH 3 JBOMA 3MiHHHMHA?

a) 2x+6y=1; n) x-y=0;

6) y=4x-3; e) 2y—14=3x+6 ;

B) 2x=y+8; x) x2+3x+6=>5y.

r) yanﬁ:r:

flki pippanHA € MHIAHHMH DiBHAHHAMH 3 ABOoMAa 3MiHHHMH?
a) .t2+2.r=ﬁy; o) x+2y=0;

B) 3y =4x; e) 2y=8x+7 ;

B) x+1=5y-6; ) y2—6x+3=ﬁy—1.

r) y—Tx+3=0;

Y pieranns 2x+3y-8=0 nigcraere 1 3amicTs x i migcraeTte

2 samicth y. Ym € mapa umcen (1;2} poO3B’AZKOM IIHOTO piB-
HAHHAT

Y pieaanaa 4x—-2y+5=0 nigeraere 2 zamicTes x i migcrasre
D samicTs y. YUnm € mapa umcen (2; 5} PO3B’A3KOM OBOTO PiB-
HAHHA?

He snrosyvioun nobGyaosm, BHM3HAYTE, UM NPOXOAHTH rpadik
piBasiEHA x -y + 7 =0 uepea: a) rouxy A(1;8); 6) rouxy B(5;1).

He Bukomyioum nol6yqoBH, BH3HAYTE, YH MNPOXOAHTE rpadik
piBuAnEA x+y-5=0uepes: a) touxky A(-2;-3); 6) Tou-
xy B(4;1).

He Bukoryiour noGyaoBH, BH3HAYTe, YH HAJEXHTE TOY-
ka A(2;1) rpadiky piBaanaa x+y+5=0.

He BuKoHEyIOuH noOygoBH, BH3HAYTE, YH HAJIEKHTH TOY-
ka B(3;-5) rpagiky pisnamus x-y-8=0.

Crineku ToOuoOK HajNemxaTs rpadiky pisEaHHsa Sx-Ty-2=07

Crinbkn To4doK Hane:xaTh rpadiky pisnauus 4x+2y=87

IMpuaymaiire napy uncen. Yu € usa napa pose’A3KoM piBHAHHA
x+y-5=07
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-
14.

15.

16.

{w—)

IlpuagvmaiiTe dimiiiHe piBHAHHA 3 ABOMA 3MiHHEMH. Um mpo-
xoauTs rpadik nsoro pieHsHEs uyepes Touxy (2;5)7

Ilepmi gei roguHu aBTomMobins ixas
3i mMBHAKicTIO X KM/rof, a HacTyII-
Hi YOTHPH TOAHHH — 31 IIBHIKICTIO
y KM/roj. 3a Bech 4ac pyxy aBTOMO-
6ine npoixas 350 Km. CkaagiTe piB-
HAHHA, AKEe € MATEMATHYHOK MOJe-
JIK0 1€l cuTyanli.

Oxcana BuTpauae 5 XB Ha pO3B'#3aHHA OJHOIO PiBHAHHA
Ta 10 xB — Ha poss’'asaEHa ofHiel 3agadi. 3a OfHY TOTHHY
Oxcana poap’ssana x pieasHsb i y sagau. CxaagiTe piBHAHHS,
AKe € MATeMATHYHOI MOJAeNII 1€l CHTYAanll.

“0) CepepHiu piseHb

17.

th.
18.

19.

20.

21.

BB

3 piBEanEa 4x-3y-12=0 3a gomoMorow piBHOCHJIBHHX Ie-
peTBOpeHs BUpaliTh: a) aMiHHY Xx; 0) 3aMiHHRY Y.

3 piBEAHHA 3x+5y+15=0 3a momomMorow piBHOCHIBHHX me-
peTBOpEeHbL BHPAa3iTh: a) aMiHHY X; 0) aMiHHY V.

Buanaure, un npoxoanTts rpadik piBusaaa 3x—-5y=8 uepes
TOUKY:

a) (1;-1); 6) (4:1); B) (0;-2); r) (6;2).
Buauaure, un npoxoauTtsk rpadik pisesuEa 2x -5y = -6 uepes
TOUKY

a) (L1); 6) (2;2); B) (-3;0); r) (3;2).

Vramire apa pisnai posp’aaku pipHasEHa x+2y-3=0.

¥YramiTs Tpu pisnei poar'askn pisHanEa 6x-2y-4=0.

CrkaaziTe Tpu piBHAHHA, JJA AKHX PO3B A3KOM € napa 4u-
cen (2;1).
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32,
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CrnamiTes TpH DiBHAHHA, AJMA AKHX PO3B A3KOM € Imapa 4H-
cen (1;2).

He Burkonymoun nobyaosm, 3HAHAITE KOOPAHHATH TOYOK Hepe-
THHY 3 OCAMH KOODAHHAT rpadika piBHaHHSA:

a) x+y—-2=0; B) 3x+2y—-6=0;
6) x-y-1=0; r) —-x+2y=0.

He Buronyioun nmobyaoBH, 3HAHAITE KOOPAHHATH TOYOK Iepe-
THHY 3 OCAMM KOOPJAMHAT rpafdika piBHAHHSA:

a) x+y-1=0; B) 2x+oy-10=0;
6) x-y+2=0; r) 2x-2y=0.

ITobyayiiTe rpadik pieasEHEA y=x-2.

IToGyayitre rpadik pisasuns y=2x+1.

[JocTaTHik piBeHb

3'acyiiTe, un € poas’aakom pisasaHas 9x -2y -13=0 napa umn-
ceJ:

a) (2;2,5); 6) (1;2); B) {%;—5]; r) (-3-T).

3'AcyiTe, Ul € po3B’A3KoM piBHAHHA —X+2y-8=0 mapa uu-
ce:

a) (-2:5); 6) (-8:0);  ®) (-*r;é]; ) (0,5;4,25).

I'padix piBaasra 2x+5y-30=(0 nDpoxoauTes 4Yepes TOUKY
a abcumcoo 5. Yomy mopiBHoe opanHaTa miel Toukn?

I'padpir piBpasEa 2x-Ty-20=(0 npoxoaHTes 4Yepes TOUKY
a3 opansarow —2. Yomy gopienie aGenuca uiel rourn?

SHAHIITE KOOPAHHATH TOYOK NepPeTHHY NpAMOol
0,6x+0,4y-1,2=0 3 ocaMu KOOpDLHHAT.
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39.

duaigiTe KOOPAHHATH TOY0K NepPeTHRY npamMoi
0,79-0,3x-2,1=0 3 ocAMH KOOpAHHAT.

Ilob6yaviare rpathix piBEAHEA.

a) 3x+2y-6=0; 6) 1,2y-4,8=0.
ITobyayitre rpadik pisnanns.
a) dx+y—-3=0; 6) 2,6y-7,56=0.

He suxonyioun nodyaoBH, 3HAHAITE KOOPAMHATH TOYKH Mepe-
TuHY rpadikie pieasss y=2 ra y=-x+4.

He Bukonyioun nobyaosu, sHalAiTeh KOOPAHMHATH TOYKH Mmepe-
THHY rpadikie pieagss y=-2x+1 Tma y=3.

ITani Hagia Kynuna x Kyumis maaumem no 45 rpH 3a Ky
i y kymiB noayauni mo 15 rpH 3a kym. Ycboro BoOHA BHTpA-
tiaa 165 rpu. Craagites piBHAHHA, [0 € MATEMATHYHOI MO-
pennwo uiel curyanii. Hasenits nea Moxnauei BapianTH, ckinb-
KH KYVIIiB MATHHH TA CKLIBKH KYVIIiB MOJVHHIIL MOTJa KVIHTH
nani Haais.

Ilan Ilamac kynue x Kypuar no 18 rps
3a opHoro i y rycar mo 36 rpe 3a og-
HOro. ¥Ycworo BiE BHTpatEB 252 rpH.
Craapite piBHsHHS, IO € MaTeMaTH4y-
HOK MoJeamo miel cmryamnii. HasegiTe
ABA MOMJIHMB]I BAPDIAHTH, CKLTBKH KYPYaT
i ckineKH rycar Mmir kynura nae Ilanac.

0 ) Bucokui piseHb

41.

42.

164

Obr'pyaTyiiTe, 1[0 MoJaHEe PIBHAHHA HEe MAE€ pO3B A3KIB.

a) x%-4x+y*=-5; 6) x2+y*+10=6y.
Obr'pyaTYViiTE, N[0 MOJAAHE DIBHAHHA He MAE pPO3B’ A3KiB.
a) x2+y2+2y=—2: 6) x2+y2+3=4x.
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§12. Nivid«e pisHAaHHA 3 ABOMS IMIHHWMK T3 Horo rpadix. PisHRHHA NPRMOI
Poas'axiTe piBEHAHEHEA TA mobDyayiTe Horo rpadik.
a) (x-4)" +(y+3)° =0; 6) |x+4[+|y-5|=0.

Poas’axiTe piBHAHHA Ta nmobyayviiTe Horo rpagik.
a) [.1:+2]2 +[y—€l}2 =0; 6) x—1|+|y+3 =0.

Poae'sxiTe piBaauua Ta nobyayiiTe itoro rpadik.
a) x*+y®-6x+2y+10=0; 6) 4x* +y® =4x+10y-26.

Poas’'amxiTs piBEAHEEA Ta mobyaviiTe Horo rpadik.
a) x2+y*-4x-8y+20=0; 6) x+9y? =2x+6y-2.

BukopucToByOHuH 03HAYeHHH rpadika Ta po3B'A3KiB piBHAHHA
3 ABOMA 3MIHHEHMH, nobyvaviTe rpadik piBHAHHA.

a) 3x+2y=2y+3x; 6) 2x-8y=2(x-4y).

BukopucTroByioun o3HavueHHA rpadika Ta po3s'askis piBHaHHA
3 ABOMA 3IMIHHHMH, NobyayHTe rpadixk piBHAHHA.

a) Tx+5y=5y+Tx; 6) 3x-9y=3(x-3y).
IToGyayitre rpadik piBHAHHEA, PO3KAABIIN HA MHOMHHKHK foro
JIBY YaCTHHY.

a) xy-2y=0; 6) 2xy+x2=0.

IMobyayiite rpadik pipHAHHS, PO3KJIABIIHM HA MHOMKHHMKH HOro
JiBY YACTHHY.

a) 2xy+y=0; 6) .ry+y2=ﬂ.

IMobyayiiTe rpadik piBHAHEA, PO3KJIABNIH HA MHOMHHKH HOro
JiBY YACTHHY.

a) x2-y%=0; 6) x2-y?+2x+1=0.
IobyayiiTe rpadik piBHAHEA, PO3KJABIIH HA MHOMKHHKH HOro
JTIBY YACTHHY.

a) 4x%-9y%=0; 6) x2-y*-6x+9=0.
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LlikaBMHKK BIg aigyca Tapaca

5

| 3 marepiany § 12 Bu mizmanucs,
0 nNpaMi HA NAOHIMHI MOXHAa 3aja-
paTH pisHgHHaMH. Posgin marema-
THKH, ¥ AKOMY BJACTHBOCTI reome-
TPHYHHX Giryp BHBuaKOTE 3acobaMu
anredpH, HAZHBAIOTL AHAAIMUYHOIO
zeomempieio. CTBopenHs aHAXITHYHOI
reoMeTpii IpHNIHCVIOTH ViKe BijomMo-
My BaM (QpaHOYIBKOMY MATEMATHKY
ta (inocody Pewe Jexapmy, axwuii
BHKJIAB Ii OCHOBH Yy CBOEMY TpPAKTATI
«Mipkysanuaa npo meroa» (1637 p.).
3HauHMil BHECOK Yy PO3BHTOK Iiel Te-
opil apobuan fcaax Hviomon (1642
1727), Hweime Cmipaine (1692-
1770), Anexci Kanod Kaepo, Jeonapd
Oitaep, Kozed-Jlyt lazpanx, Nacnap
Monw (1746—-1818) Ta in.

- '-'#II-' -
Vgl © 3anuTaHHA | 3aBgaHHa Bif Aigycs Tapaca

A

Anexci Knog Knepo

(1713-1765) — dpaHuy3bKMA
maTematuk, Gizvk, acTpoHom,
reofe3nct. CBO Neplly Haykosy
poboty Hanucae y 12-piuHomy
BiLi.

[leoHapa Ounep

(1707-1783) — weenUapCbKUA
MaTemaTtuk i ¢isMk. YueHoro BBa-
HATh HARBWAATHIWWM MaTeMaTH-
kom XVIIl cT.

Hozed-Nyi Narpanx
(1736-1813) — BupartHuia ¢ppau-
UYy3bKWA MaTemaTuk, i3k,

dCTROHOM.

| Buropucrosywun gofaTkoBi maepena indopmanii, osHaltomTecsa
3 biorpadieo Icaaxa HesioToHa Ta migroTviTe HeBEIHKEe MOBIIOMJIESH-
HA. fAxwnii daxr Giorpadii puenoro epasus Bac Haiibinwme? Yomy?
Ha Bamy agvmiey, KuMm Icaak Hsiorom Oys Giasme — ¢dispxkoMm um

matTematTukom? Bigmosiaes obrpyuryiirel

(_/ MoBTOpPEHHA Ta NIAroTOBKA 40 BMBYEHHA HOBOro mMarepiany

1 1

1. SBmailigiTe 3HaYeHHA BHpasy 2—-1—+3—:4—.
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§13. CucTeMu 480X NiHiAHWX PIBHAHD i3 ABOMA IMIHHIMK

2. ¥ wxnaci pasuaroThea 12 xmomuukis 1 13 gisuaror. Ilig gac
VPOKY MATEMATHKH BUMTE/IL HABMAHHS BHKAMKAE 0 JOMIKH
OHY AHUTHHY. SHAHIITH iMOBipHICTE TOrO, 1m0 me Gyae:

a) xnomuuk; 6) AIBUHHEKA.

3. Ocran Mmipkye Tak: ¢«¥ci cobakm MaoTh YOTHPH nanu. Bins
BXOAY B KPAMHHILK CHANTE pyann nec. Orie, BiH TAKOXK Mae
yoTHpH ganus. Yu npaemasno mipkye Ocran?

4. 3o0pasite Yy 30mMHTI AOBiNLHMNA WOTHPHKYTHHE. Buwmipsaiite
ODOBHHH CTOPIH OJepPIMaHON0 YOTHPHKYTHHEA H o04YHCITITH
fioro nepumerp. CkiaziTe 3ajady Ha 3HAXOJMeHHA CTOpiH
OBOT0 YOTHPHKVTHHKA 3a BiIOMHM IIePHMETDOM.

5. SHaAHOITH, AKEe YHCI0 NO3HAYEHO 3HAKOM HNHTAHHA.

KOJIECO CEJIO 5432
MOPKBA  KOPA 4236
BIXOJIA BIXA 4

§ 13. Cuctemu ABOX NiHIMHUX PIBHAHbL i3 ABOMA 3MIHHUMH

Ilerpuxy, aonmomozkm posiOpatucal YhHopa Kynmuiaa B IIKIIb-
oMy Oyderi 1 nupixkor iz kKapronnew Ta 2 NHpPLXKKH 3 Ka-
IIyCTOK H 3AIJIATHJA 3a Bce 34 rpH. A choroaui Kyounaa 1 mm-
piskok ia kanycrow Ta 2 nHUpiKKH 3 Kapronaem if sanjarnia
3a Bce 32 rpu. Ilinm ma nupixkm 3a ni asa gui #He amiHOBa-
mucA. llikaBo, CKIMBKHM KOIITYVE OAMH NHPILKOK i3 KanycTolo,
a cKinekn — 3 Kapromnei?

[ L
aa L
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A cnpobyemMo 3HOBY BHKODHCTATH pPIBHAHHA 3 JIBOMA 3MIiH-
aumu! Hexail ninma nupimka 3 xkapromieo X rpH, a nupim-
Ka 3 Kanyerow — ¥ rpH. Toal mepmoro AHA TH 3AlIATHIIA
(x+2y) rpu, a apyroro — (2x+y) rpe. 3a TBOIMH JaHUMH
x+2y=34 1 2x+y=32. IlorpiGHO 3HANTH cOiNbHHII pO3B #A-
30K X ABoX piBHAHB! Ane ak uwe apobutn?

Y meHe € igea. BuxopucTaeMo pIBHOCHIBHI TepeTBOPEHHA
TA BHDPA3HMO 3 JPYroro piBHSAHHS 3MiHHY i uYepe3d aMiHHY X!
y=32-2x. OckinbkH MH mMyKaeMo cniaeni pois A3KuU IOBOX
PiBHAHB, TO HIACTABHMO OJIep:KaHUM BHpPA3 V nepine piBHAH-
ua: x+2(32-2x)=34. Mu ogepskanu PIBHAHHS, AKE BXKE BMi-
EMO pPO3B'A3YBATH!

x+64-4x=34; -3xr+64=34; -3x=64-34; -3x=-30; x=10.
Tenep opepxxane sHAYeHHA aMiHHOI ¥ nNijcTaBMMO Yy BHpPAa3
y=32-2x; maemo: y=82-2-10=32-20=12. Orxe, mmpi-
#OK i3 kapronsewn xowmrye 10 rpH, a nupixok i3 Kanyerow —
12 rpu. lakyio, IHerpukxy!

. Byae nacka, ane sKoch 1@ Bee HAATO JOBro BHXoAHTE. Ilika-
b4 BO, UM MoKHA meuame? Hanpurnaa, ME TOYHO 3HAEMO, IO
3 ODMpIMKH 3 KapTomjiew Ta 3 ODHPIMKKM 3 KanycTow KOLITY-
KTE pazoM 66 rpE — came CTLIEKH TH BHTPAaTHIIA HA ITHPiMXK-
ki 3a apa aHi. Toai 1 nupimxok ia xapronaewn i 1 nupimox
ia kanyeTow paszom 6yvavre KomTyBatH 66:3=22 rpu. Ilep-
mIoro AHA TH Kynuaa 1 nupixor 13 gapromner i 2 DHpPIKKR
3 kanyctoo 3a 34 rpa. Or:xke, 1 DHPIMKOK 13 KANIYCTOX KOIITYE
34-22=12 rpu. A gpyroro gEA TH Kynujaa 1 nHpimxKoOK i3 Ka-
nyerono i 2 nupixkkn 3 Kapromwiew 3a 32 rpa. Orxe, 1 nupi-
#oK i3 xapronnew komrtye 32-22=10 rps.
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§13. CucTeMu 480X NiHiAHWX PIBHAHD i3 ABOMA IMIHHIMK

IliticHo, meit cmocid BuMarae mMeHmol KiAbKOCTI IlepeTBOpPEHb.
Ilo cyTi, Mu TYyT gogaeMo 4H BigHiMaeMo piBHAHHA NOYAEHHO:
o0 JiBol 4M Bif MiBOl YACTHHH NMepINOro piBHAHHA BiAMOBIAHO
AONAEMO 4HM BIAHIMAEMO JIBY YACTHHY JAPYToro piBHAHHA, a J0
npagol YH Bif nNpaBol YACTHHH NepmIOro piBHAHHA Bianosin-
HO A0JAEMO YH BilHIMAEMO NpPaBY HACTHHY JPYroro piBHAHHA.
Aste yu mo:kHA Tak pobrTH?

danutacMo npo me BumaTeniB! Momimso, me AKics conocobm
po3s’sasyBaHHa TBOEl 3agadl sHaHayThCH!

- & @ & & @ ® & & @& B & 8 B B & B 8 F B & B B 8 B 8 & &8 8 B & & & 8B B & & &8 &8

flkmo norpibHo 3HaTH CnNinbHi po3e'A3kKM ABOX PiBHAHDL i3 gBO-
Ma 3MIHHHMH, TO FOBODATH, IO NOTPiGHO po3B'A3ATH CUCTEMY
MX ABOX piBHAHL. Jlng sanmcy cMcTeMH pPiBHAHLB BHKOPHCTO-
ByoTh (hirypry ayxky. Ina npuraany Ilerpuka i Terankm
x+2y = 34,
2x+y=32.

CHCTeMa piEHHHh BHETJIATAE TAK:

Po3g'Azatv cucTemy ABOX PIBHAHL i3 OBOMA 3IMIHHUMMKM O3HaYae
@ 3HaWTK BCi iX cninbHi po3s'a3kKM (napw uwucen) abo posectw, wo
) IX Hemae.

x+ 2y =34,
2x+y=232
cex (10;12). Hificro, akmo x=10, y=12, to obmasa pis-
HAHHA CHCTEMH I[EepPeTBOPIOIOTHCA HA NpaBMIbHI piBHOCTI:
10+2.12=34 i 2:10+12=32.

Poap’askoM cHcTeMH piBHAHB € mapa u4H-

JIBi cHcTeMH pPiBHAHBL 13 ABOMA 3MIHHHMH HA3HBAKTE PIBHO
CMABHUMY, AKINO MHOMKHHHE iX poas’A3kis abiraiorsca.
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[o piBHOCMNbHUX NepeTBopeHb CUCTEMW ABOX PIBHAHL i3 ABOMa

3MIHHMMK BiIHOCATD:

M PIBHOCWUNbHI NEepPeTBOPEHHA KOMHOMO OKPeMOro PIiBHAHHA CK-
CTEMW: NEepeHeceHHA 3 NPOTUNEKHUM IHAKOM YKMCNa Y1 MOHOMa
3 OiHIEl YacTWUHW PIBHAHHA A0 IHWOI; MHOXeHHA abo fineHHA
nigoi Ta Npasol YacTWH PIBHAHHA Ha Te CamMe YWCNo, BiAMIHHe
Bifl HyNA,;

M NigcTaHOBKY B oAHe 3 piBHAHb CUCTEMW 3HAYEHHA 3MIHHOI,
BUPaXKeHOo! 3 IHWOro piBHAHHA LIEI CUCTEMM;

M 3aMiHy OAQHOrO 3 PiBHAHL CKUCTeMW Ha cymy abo pisHuUK ABOX
PiBHAHbL L€l cucTeMM.

170

Takum unsHOoM, o6naBa cnocodH po3B’A3yVBAHHA CHCTEMH piB-
x+2y=384,

n— 2x+y =32,

sanponoHoBadi Teranukow 1 llerpurxom,

€ MO:EIHBHMH Ta npaBumasHHMH., Cooci®d TeraEkm HazHBAOTL
cnocobom nigcraHoBkw, a cnocid Ilerparka — cnocobom AopasaHHA.

Hasejlemo me ofMH NPUKJIAJ PO3B H3YBAHHA CHCTEMH pis-
HAHL IIHMH ABoMa coocobamu. Poas's:kemMo cHcTeMy piBHAHBL
x-3y="1,

3x+ 2y =10.

Cnoci6 nidemanoéxku. Bupasumo 3mMiHHY ¥ uyepe3 3MiHHY ¥
i3 mepuioro piBHaHHSA cHcreMH: x=3y+7. ¥ apyre pienan-
HA CHCTEMH MiZICTABHMO 3aMicTh X BHpas 3y+7 1 poss’amxe-
Mo oaep:kaHe pisHauHa: 3(3y+7)+2y=10; 9y+21+2y=10;
11y+21=10; 11y=10-21; 11y=-11; y=-1.

[ligcraBuBmiK ojep:kaHe 3HAYEHHA y B piBHaHHA x=3y+7T,
Maemo: x=3:(-1)+7=-3+T=4. Orike, po3B’A3KOM HOJAHOI
CHCTeMM piBHAHBL € napa uucen (4;-1).

Cnoci6 dodasannsa. [lomuOMKHMO JiBY TA NOpaBy YACTHHH
nepuioro piBHAHHA Ha 2, a JiBY Ta HNpaBy YACTHHH APYroro



§13. Cucremu fBox NiHiAHM DIBHAHD i3 |BOMA IMIHHUMK

2x-6y =14,
9x+6y = 30.
HNomnamo giei Ta npasl vacTHHH 000X piBHAHB Ofep:KaHOl CH-
cremu: 2x-6y+9x+6y=14+30. Ilicna sBegennsa noxibHMX
JonaHkKis maemo: 1lx=44; x=4.

Ha piaaara 1lx =44 moxHA saMiEHTH OVIb-AKe DiBHAHHA
x-3y=1,
3x+2y =10,
MOJKHA MICTABHTH B OVIb-AKe PIBHAHHA MOYATKOBOl CHCTEMH.
ITincraBuMo ne 3HAYEHHH B Apyre PiBHAHHA NOYATKOBOI cH-
cremu: 3-4+2y=10, apigkn maemo: 12+2y=10; 2y=10-12;
2y=-2;: y=-1

Tobro posp’A3KOM NOYATKOBOI CHCTEeMH pPiBHAHEL € mapa 4H-
cen (4;-1). Bignosige g0 cucTeM#H MOMKHA 3aIMCATH H TAKHM
x=4,

y=-1.

piBHAHHA HAa 3 H 0JepKHMO CHCTEMY DiBHAHL

MOYATKOBOI CHCTEMH TOMY 3HAYEHHA X =4 TAKOX

HHHOM.

CHcreMH ABOX JMiHIHHWX PIBHAHB i3 ABOMA 3MIHHHMH MOMHA
po3B’aayeaTH i rpadiudum cnocobom, OCKINLKHM KOMKHEe 3 TAKHX
pPiBHAHEL 3aJa€ OpAMY HA ILIONIHHI.

Hanpuxaazn, pose’sixemo rpadgiuso cucremy giHIiHAX piBHAHB
2x-y=2,
{x +2y =6.
B NPAMOKYTHIH CHCTEM] KOOPJMHAT
rpadikn 060X PpiBHAHE CHCTEMH

Ta 3HAHAEMO KOODAMHATH TOYHKH

ix meperuny. [Ina nobynoBu KoMx-

HOL 3 IPAMHX 3PYVYHO B3ATH TOYKH 1
HA OCAX HOOPAHMHAT, AK1 HANEMXATD
ix rpadikam. [Ina mepmol mpamoi
ne rouku (0;-2) i (1;0), a ans
Apyrol npaMol — TOYKH ['[]".3.] Puc. 13.1
i (6:0) (pme. 13.1). '

Ilna neoro nmobyayemo
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3 puc. 13.1 Gaunmo, oo i ABi NpaAMi NepeTHHATHCA B TOYILL

(2;2), Tobro {I: 2,

y=2.
Bukonaemo nepesiprky, nigcraBuBmm eBignoeiguai asaveHHs
B KOXHe 3 pPIBHAHL cHcTeMH: 2-2-2=4-2=2; 2+2.-2=2+4=6.
OT:e, HaBegena mapa 4nceJ JiCHO € PO3B A3KOM 3ajJaHol cH-
CTeMHN PIBHAHL.

Ho peqi, BurROpHCTOBYHOYH rpadivaui KaIbKYJIATOP, MOMKHA
poas’sayeati rpadgivaum cnocobom i Giaem cknagHi cucTemn
ABOX PIBHAHE i3 ABOMA 3MIHHHMH,

HNeransuime npo me: | LAY :
https://rnk.com.ua/106097 " ]

-'-I.rL ¥

I HN NepesipTte cebe!

1 .
|____J e Tl

1. HapeniTe DNpHKJIAOH CHCTEM PiBHAHB i3 ABOMA 3MIiHHHMH.

2. Illo oanauae poas’aAsaTi CHCTEMY [BOX piBHAHL i3 ABOMA aMiH-
HHEMH?

3. JaiTe o3HA4YeHHA pPIBHOCHJIBHHX CHCTEeM pPiBHAHB 13 ABOMA
AMIHHHUMH,

4. Jlki mepeTBOpeHHA CHCTEM pPiBHAHB i3 ABOMA 3IMIHHHMH BiJHO-
CATH J0 PiBHOCHIABHHX?

5. IlepenidiTes cnocobH po3B'A3YVBAHHA CHCTEMH [IBOX JIHIHHHX
piBHfAHL i3 gBoma aminammu. Haeeaits npuknagn.
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3 IMAausaTiEFa A Le
o HIOMaTROBWMK
o T w =h
7
- i

.
2

Axi 3 noganux cHcTEM € CHCTEMAMM ABOX JiHIMHMX piBHAHB
is gBoma sminEuMu?

q) [3¥+8y-6=0, g) JX +3y=11,
4x-5y+1=0, x+y=4;

ﬁ} .'I:—Zysﬁ-.::, } H{x_
dx-y=y-6; x +2y > 6.

flki 3 mogaHWUX cHUcTeM € cCHCTeMaMH JABOX JNiHIHHWX piBHAHL
ia npoma amimmHEMH?

x=3y-4, f2y-x<0,
@ {31'55":5; o/ {:ri > 5y -3x;
i -
y +3y=x-21, x—6y—-11=0,
% {B‘=5-'¢—l: ) x-3y+8=0.
-y-1=0, . i
Y cucremi piBHAHB {2 F558=0 migcTaBTe 3 samicTh X i mig

crasre 2 samicts y. Yu € napa umcen (3;2) poas’aakom miei
cHCTeMH piBHAHB? '

. Sx-y=2, )
¥ cHcreml piBHAHB {7x+2y 13 nigerasre 1 aamieTs x 1 mig
crasre 3 samicTs y. Un € mapa umcen (1;3) poss’ssxom miei
cHCTeMH piBHAHBL?
3HaueHHA 3MiHHOI X i3 Mepmmoro piBEAHHA CHCTeMH HiAcTaBTe
B apyre piBHaHHA. 3HalAITE 3HaYeHHA 3MiHHOI Yy, po3r’Aszas-
IOH Jpyre PIBHAHHA CHCTeMH.

x=2,
%) |8x+p=15 % l4x+y-=17.



Poagin 3. NIHIAHI PIBHAHHA TATX CHCTEMM

N

b

10.

174

dHaUeHHA 3MiHHOI ¥ i3 mepmoro piBHAHHA CHCTEMH IINACTABTE
B Aipyre piBHaHHA. 3HaHAITL 3HAYEHHA 3MiHHOI X, po3B’A3aB-
A APYre piBHAHHA CHCTEMH.

=3
ay (/=2 6)

x-2y=4;

y=1,
x+5by=24.

JoganTe apa piBHAHHEA, TOOTO JiBY H NpaBy YACTHHH MepIIOTO
PIBHAHHA JojaliTe BIANOBIAHO A0 JIBOL TA NPABOI YACTHH JApYV-
roro pisaaaea. Po3s’ sxkiThk ofepikaHe piBHAHHA.

a) 2x+y—=-4=01i x=py=11=0;

6) -3x+2y=T7 1 3x+3y=13;

B) 3x=-0y-9 1 x=5y+13.

HopaiiTe aea pieaeua. Po3s’sxiTe ogep:xane piBHAHHSA.
a) x-2y+6=01 3x+2y+18=0;

B) x+y=4 1 x-3y=10;

B) 2x=4y-9 1 3x=-4y+14.

YV romuky nexare 20 naogis: x rpym i y abayk. 3anuiiTs
I} YVMOBY V BHTJIAAlI pisHAHHA. Bigomo, mo rpym v KOUIHKY
Ha 6 6iaemie, HixK AOIVE. SAaDHMOIITE IO YVMOBY V BHITIALL piB-
HAHHA, CKAajiTh cHCTeMY [BOX PIBHAHB AJSA 3HAXOAKEHHA
3HA4YeHb X 1 Y.

Teranka xynuna 25 asomwTie:
X 30IIHTIB y AiHiAKY Ta y 30mH-
TiB ¥V KIITHHKY. SanummTs I
yMOBY y BuriaAai pieasaaa. 3o-
IIHATIB V KITHHKY TeTAHKA Ky-
NHJaa B HOTHUPH pa3un Olakine, HiX
30IOMUTIBE V JiHiIMKY. 3anHmirts
II0 YMOBY YV BHIJIAII PIBHAHHA.
CrnagiTe cHCTeMY JBOX DPIBHAHL
IIA 3HAXOKeHHA 3HAYeHB X i y.




‘11, Tlo6yxyiite rpadiku piBHAHL 3aAaHOI CHCTEMH DiBHAHL i 3’a-
cyilTe, Y Mae 1A cHcTeMa po3s’A30K, i, AKIO Mae, sHaigiTh
foro. |

y=2, [v=3, x-2,

9 =x+3; ) 1=2x+1; ®) {y x+1; [y-—l

i

m IMoGyayiiTe rpadikn piBHAHL 3ajaHol cMCTEMM PiBHAHBL i 3’A-

cyiiTe, UH Ma€ 1A CHCTeMAa PO3B'A30K, i, AKIMO Mae, 3HANAITE
#oro. '

=\ [y=1, y=x-2, y=x-1,
a][y x+2; q‘].,[y=2.1:+_l;" ) y=-2 % [H=-“+3-

13, Poaw’ :m:iﬂ- cucTeMy pinﬂ:m"qnn_coﬁom nigcranoBkm.

=1, _ x =2y,
a) .':+y 8; } x-2y=-1; A) {x+3y= 15;
y=3, Jx +4y =-10, y=3x,
% {x+ y=T; r) '{y_=-—1; € {2x+y=1ﬁ
bl ’
14, Poar’skKiTh CHCTeMY DIBHAHE €IIOCOGOM OiCTAHOBKH.
=-1, 2 3y,
a) x-y=-T; ®) {2x+y_ﬁ-5; A) {x+4y=—21;
y=2, S5x+y=13, = bx,
o {1"‘!!—11‘ ) {y=-—2: ﬁ |-x+y =20.
E SHalgiTe po3B’A30K cHCTEMH PiBHAHL cnmuﬁou AOfaBaHHA.
2) 3x-2y=-2, - 3x+2y=9,
Sx+2y=18; -3x-by=-9;

5) {2:-3;;:3, }{—4x+5y—

2x+ by =-8; 2x -5y =3.
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.
16.

17.

18.

19.

20,

SHalifiTe po3s’A30K cucTeMH piBHAHL cniocoboM JojaBaHHA.

o = 3 X — i~ y
a) [82-2y=10 5 [26%-5y=25
|5x+2y =12; ~x+5y=-1;
6) 8x + 56y =-16, ) 6x -9y =40,
8x -5y =—16; 6x+ 2y =29,

Cyma asox umcen gopisaioe 21, a pisauna — 13. 3uanaiTs mi
JABA YHCIA, CKJABIIH CHCTEMY PiBHSHL, 10 € MATEMATHYHOI
MOAEJII0 3agaqi.

Babvca 3 Mapiiikow sainnmm 72 sapennrn, npuuomy Galyca
aminuna Ha 24 BapeHmKH Olasimme, Hi:K Mapiika. 3'acyire,
CEINBKH OKpeMo BapeHHKIiB aninuna 6abycs, a ckinekn — Ma-
piliKa, CKIABIOH CHCTEMY pPiBHAHBL, HO[0 € MATEMATHYHOK MO-
aenaw sagadi.

IIupiskok i3 BHIIHAMH JOPOKUYHH 3a MHPIKOK i3 KAOycToK Ha
4 rpa. 3a 2 nUpiMKKKM 3 KANYCTOK Ta 5 NHPIXKIBE i3 BMINHA-
MH 3AlLIATHIH pasoM 76 rpH. 3HaHJITh, CKLIBKH KOIITVIOTh
okpemMo 1 nupiKoK 13 KanyeTow Ta 1 NHpPIMKOK 13 BHIOIHAMH,
CHJIABIIN CHCTEMY PIBHSHEL, IIJ0 € MATeMATHYHOKW MOJEJLII 3a-
aadi.

Y T-A knaci mapuanucsa 33 vumi i yuyenuni. Ilicaa Toro ax
ABOE XJOMNIIB NMepelnLIy A0 1Hmol IIKoaH, a B 1-A mpHHmaa
me oJHa AiBYMHA, JIBYAT 1 XJonmniB y KJjaaci cramo nopis-
HY. 3HAHAITH, CKITBKH OIiBYAT 1 CKLIBKH XJONIIB HABYAJOCH
B T-A riaci crouaTKy, CKJIABIIH CHCTEMY PiBHAHB, L0 € Ma-
TEeMATHYHOI MOJEJIH0 3aJati.

. ﬂ,nETEiTHlH plBEHh

176

IMo6yayiite rpadikn IJIBHHHL safiaHOl cHCcTeMM piBHAHL i 3'Acyii-

T€, UM Ma€ A CHCTEMA PO3B’AB30K, i, AKIO Mae€, 3HAHAITH iioro.

a) [2x -y =86, ) 2x+y=>5, 8) {2x+y=4. r) xX+y=29,
lx+2y=8; 2x-y=25; 2x -3y =-6; 2x -2y =6.




25,

2T.

§13. Cucremu fBox NiHiAHM DIBHAHD i3 |BOMA IMIHHUMK

[Tobyayiire rpacikm piBHAHL 3ajiaHol cHCTeMH PIBHAHSL i 3 dcyit-
T€, YA MAE€ IIA CHCTEMA PO3B’ A30K, 1, AKII0 Mae, 3HAHIITE HOro.

x—-y=4, x-y=0,
2x-2y=06; 0) {2I+y23; )

2x+y=5, 2x-y =8,

a) 4x+2y=6; ' |6x-2y=8.

Poas’amxiTe cHcTeMy piBHAHEL cmocoloM HiICTAHOBKH.

2) x =2y =29, B) 2x-6y=-8,
3x+8y=1; 3x+5y=16;
5) 4x-y=11, r) 2x-3y=2,
-2x+dy=1T; ox +2y =24,
Poas’amxiTe cucTeMy piBHAHB cmocoloM MiICTAHOBKH.
0 6x-y=-1, - 5x -3y =10,
2x-3y=-11; 3x+2y =6;
6) x+4y=12, r) 8x—by=-11,
2x+ Ty = 20; ox—4y =-6.
SHailiTe po3B'A30K CHCTEMH piBHSHBL cnocoboM JojgaBaHHA.
a 10x+2y =14, 5) 6x -5y =23,
Tx-4y=-1; 2x-Ty=13;
6) 10x+2y =12, r) 4x-5dy =-10,
-ox+3y=2; 3x-2y=3.
SHaiiiTe po3B’A30K cHCTEMH piBHAHBL cnocoboM AojgaBaHHA.
3x-2y=1, %) 9x-13y =22,
12x+ Ty = -26; 4x+6y=-2;
6) 2x+15y =100, A 4dx+6y =9,
4x-3y=2; 3x-by=2.

Pizannga apox uncen popieHwe 12, Axkmo nepme uncno 30iaL-
mUTH Ha 2, a apyvre samenmuaTd Ha 10, TOo mepme umeno cra-
He B 9 pasiB Ginebme, Hix apyre. 3HaiigiTe ABa 3ajaH] uKcaa,
CKJIABINH DPIBHAHHA, IO € MATEMATHYHOI MOJEJLTI0 3aJadqi.
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=
28.

29,

32,

33,

178

HAxmo nepme 3 agsox uucen 36iasmuTH B 3 pasy, a gpyre sMeH-
muTH HA 6, To IX cyMma mopiBHKBaTHMe 24, Hxmio Big mepmoro
qHCaa BigHATH D5, a Apyre 30iaemmTi B 3 pasu, To cyma ojep-
KAaHHUX uynuce] gopiBHoBaTHMe 21. 3HaligiTe ABa 3amani uyucna,
CKJABINM DIBHAHHA, 0 € MATEMATHYHOK MOJE/II 3agadi.

ITepumerp cnoprHBHOrO MaigaHduka npamMokyTHOI dopmu go-
piraioe 430 M, DpEYOMY AOBKHHA MalifaHYHKa Ha 35 M Olieima
3a ioro mupuHy. O6uuCaiTE NAONY CHOPTHBHOTO MaillaHYNKA,
CKJABIIH PDIBHAHHSA, [0 € MATEeMATHYHOI MOJEJLIII0 3aadi.

Ilepumerp NpAMOKYTHHEA HOpiBHIOE 88 ¢M, NPpHYOMY IIHDPHHA
NpAMOKYTHHKA Ha 6 cM meHma Big floro qopxuHH. 3HaAlAITL
ILJIOIIY MPAMOKVTHHEA, CKAABINH DIBHAHHA, [0 € MATEMATHY-
HOK MO0 3ajgadl.

Iob6yaviiTe rpadikn piBHAHE 3aganHol CHCTEMH piBHAHL. Un Mae

1A cucrema poas’azok? Hxkmio Tak, To CKiAbKM IHX po3B’A3KiB?

a) 2x-U=T, 8) 6x-3y=9, . x—-2y=1,
2x-y=1; 2x—-y=23; 2x-y=1.

[2x+y =5,
[2x-y=3;

IHobyayitTe rpadikn piBHAHL 3agaHOI CHCTeMH PiBHAHL. YH Mae
1A cucTeMa poas asok? Axkmio Tak, To CKiIBKHM OHX po3B’Aakis?

%) 3x+2y =5, 5) 6x+2y =8,
bx+4y=10; 3x+y=1;
[6x -2y =4, x+2y =06,
0) 13.r+y=1; r) 3x+y=1.
CaopocTiTh cHCTEMY PIBHAHB 1 po3B’ AKITE 11 3pYYHHM cOocoboM.
2 —a—y, 6x -5y =1,
DR P 435; 0) 132y Il _475;
? =10+ ?; 4 2 ! ’



B)

3(x+y)=48+2(x-y),
|2x-2y=120-4(x+y);

{'3 +y=2(x-y)+x,

(x-9)" -x(x-29)=(y-1)(y+1)-x-.

N
- CnpocTiTe cHcTeMy piBHAHB i po3B’aAXKiThL il 3pyYHHM croco-

r)

Bom.
x;y,=_3..#:;y’ Exﬁ—ﬁ_ﬂy;? -3,

2) ‘ﬂ=I1-£+—y- %) 5:—4_2_y+1=2.1:-1.
4 3’ 6 6 2 "’

rx(ﬂx - 1}+ 9¢=3x( X+ 2) +2x.

L |2(x+y)-T(2x+y)+17=0;
5(x+y)+15=3(2x-y),

' {(-”"“H}{x"'yhﬂ(#:l{]r’) =x%+y? -3y -8.

'35. CmpocriTh piBHAHHA TA 3HAHITE POSE’AIOK CHCTEMH DiBHAHEL
3pyuHHM cnocobom.

2x -3y =-4,5, < |2x+4(x+1)=10,
a) 3x+2y=9,5; ) ;-E(y-—l}ﬁﬁy-zz;
5 {x+y=90, . 3{2&:—y}=xf.§+29,
1,05x+y =92; 5(x+2y)-x(x-2)=y-x*+179.

b
- Cupocrites piBHgHHS Ta 3HAliiTe PO3R’HS30K cHUcTEeMH PiBHSHL
3PYUYHHM coocoboM.
a) 2x -3y =5, 5) 12x -2y = -2x +1420,
2(x-y)=x-5y+3,4; 3(x-y)-2(x+5y)=230;

6) {"3,51“1'0155\":3! r) {{1"1}2-y=xa*:.2’

-5x+3,2y=1,8; x(y+1)+bx=y+y(x-1)+6.
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3T.

39,

41.

42,

Ho pipasHEA X —y =3 gobepiTs Taxke Apyre niHiAHEe pIBHAHHA,
mob ogep:xaHa cHCTeMa: a) Maja OJMH po3B’'a30kK; §) He mana
poaB'A3KY; B) Mana Oeaxiu poss’A3KiB.

o pieeasna 2x+y=>5 pobepirs Take japyre niHiiine piBHAH-

HA

, mod omep:xaHa CHCTEMAa: A) MajJga OOHH pPO3B A30K; 0) He

MaJsia po3s’aaky; B) mana beaniu poas’askis.

3a

AOTOMOT0H) PIBHOCHJIBHHMX HepeTBOPeHb 3BedITh CHCTEMY

piBHAHL 10 cHcTeMH JiHIHUX piBHAHEL i poas’ sxirs 1.

a) ¢

6)

3a

(x-1)(y-1)=x(y~2),
k{x—tﬂg ry?=x®+(y-2)%;
(x+1)(y+10)=(x+9)y,

x> +[_;,,|r+5]2 =(x+2}2+(y+1}2.

AOMOMOTORD piBHDBHJIbHHK nepeTsopeHb i]BE',IliTB CHCTEMY

piBHAHL 10 cHCcTeMH JiHIHHUX piBHAHL i poas amxirs 1i.

a) -+

5)

(x(y+2)=(x-4)(y-2),

(x —-4]f'“|'+[g1,,r+3)E =(x—1}£+[y+4]2;
(x+2)(y+3)=(x-10)y,

(x +2}2 +[y+4}2 =(x+ 3)2 +[y+1]2.

JHAUIITE yci 3HAYEeHHA d, 34 AKUX CHCTEMA PiBHAHB:

2x - = 21, ¥
a HEe MAae PO3B H3KY;
) bx+ay=4 P y
6) ;;f;;f‘z 4 Mae feaniu poar’askie.
SuaiifiTe yei 3HaveHHs 4, 32 AKUX CHCTEMA PiBHAHL!
a) ax+ 2y =5, He Ma€ poaB’ A3KYV;
ax+6y=8 P ’
0) =Ex~y:1ﬂ, Mac Deaniu posB’A3KiB.
x+ay=2



43.

)

45,

5)

47.

§13. Cucremu fBox NiHiAHM DIBHAHD i3 |BOMA IMIHHUMK

I'padir nirinaol dyEHEOI y=ax+b DpoxXoanThs Yepesd TOYKH
(2;1) 1 (-3;-9). Buaiigite suauenus a i b.

I'padir ninifisol pyaxuii y=ax+b npoxoaurs yepes TOUKH
(<1;8) i (3;-4). BuaiigiTs sHavenHa a i b.

Axmo uncensHuK sagasoro apoby saMeHIINTH Ha 3, 4 3HAMEH-
e 1
HUE 30iasmmTe Ha 2, TO OJepHHMO E Axmo uncensAWEK 3a-

AaHoro apody 30iapmATH Ha 1, A 3HAMEHHHK 3MeHIIHTH Ha 1,
to ogepxumo 0,75. Buaiigite sagaunii apib.

AKmo uncenbHHK 3aJaHOTO Apoby ameHmMTH Ha 1, TO omep-
1 ;
HHUMO re Arimo uncensHUK 3aganoro aApody 36iabmmuTH Ha 2,

4 3HAMEHHMK 3MEeHIIHTH Ha 1, TO ojep:KHUMO g 3uaijgiTe 3a-
naEAi apib.

Ha pBox nmonunsax cToAThE NiADYVYMHMEKH
3 MareMaTHkH. HKnio 3 mepmol moanii
nepecTaBHTH Ha Apyry 10 niapyueHEKIE,
TO HA 000X DOMHIAX MiIPYYHHKIB cTaHe
nopisay. AKOio 3 Apyrol moanil nepecra-
BuTH Ha nepmy 20 nmiapyunukie, TO Ha
nepmii crane v 2,5 pasa diasme oigpyy-
HUKiB, HIK Ha Apyrii. 3ualigits, ckine-
KH IDiJpvYHHKIB OyJI0 HA KOMKHIN IOIHIN

CINOYATKY, CKJABINH CHCTEMY piBHAHB,
o0 € MATeMATHYHOI MOJAeIK 3ajadi.

V¥ apox umcrepHax HAIMTO BOAy. SIKINO 3 HeplIOl LHUCTEpPHH He-
perati 100 1 BogR B APYVIV HHCTEpPHY, TO B APVTriil BOJH cTaHe
BABiYl Dinbie, HiX v meprriil. A AKINO 3 APYrol HCTEPHH I1e-
penutH 10 51 BoAHM B mepimy HMUCTEepHY, TO B NepmIiil Bogu cta-
He B O pasie Oiaeime, HiK Vv Apyrid. 3HAHAITE, CKLIBKH JTITPIiB
BOJiM OVJI0 B KOMHIH IIMCTEPHI CHOYATKY, CKJAABIIH CHCTEMY
piBHAHEL, [0 € MATEMATHYHOI MOIeJII0 3aJadi.
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Posgin 3. NIHIAHI PIBHAHHA TA X CUCTEMM

49, S3a Tediew piYKHW KaTep OPOILTHBAE
BiicTaHe Mi¥ JABOMA NpHCTAHAMM
a3a 4 rog, a npotH Tedil — 3a 6 rog.
SualifliTe WBHAKICTE PYXy KaTepa
B CTOAYIN BOOL Ta MBHAKiCTL Teuii,
AKIOIO BIACTAHLR Mi¥ NOPHCTAHAMH
popieawe 60 kM.

50. Koum moropHMI woBeH pyxaBca 2 roj 3a Teviewn piuku it 1 rog
npoTH Tedii, Bin nomonae 63 kM, a KonHM neil YoBeH pyxaBcH
1 rox 3a Tewiew piukH i 2 rog mpoTH Tedil, TO MoJoJaAaB 57 KM.
SHaligiTe BAACHY IIBMAKICTE PYXY YOBHA TA IIBHAKICTE Tedil
piuKH.

51. Bouxy, y akiii 6yno 200 1 Bogn, copo:xHHUIN Yepe3 ABL Tpy-
om. CmovaTKy BiAKpHAE nmepmy Tpyody, a 3a 3 XB — JApYyrY.
3a 8 xB micaa BigkpuTTA nepmol Tpybm B Douill sammminsiocs
80 1 Bomgn, a mie 3a 3 xB — 26 n. CKineKH\ JdiTpiB BOAH BHTI-
Kajo 3 KoxHol TpyGu 3a 1 xe?

N
52. ¥ mepmomy cnaasl mictuthea 9 % ODHEHKY, a B Apyromy —
24 % . Crinsku rpamiB KOMHOrMO cnaaBy norpibHo B3ATH,
o oJep:xaTH 3IHBOK, AKHIE mae macy 260 r i micTtaTs
15 % muaKY?
"
f.,-'_.!;-,;;I ' UikaeuHKM Big aigyca Tapaca
-

o

| Cnocib pomaBaHHA, AKHI BHKOPDHCTOBVETLCA B pO3B’A3VBAHHI
CHCTEMH IBOX PiBHAHB i3 JBOMA 3MIHHMMH, € YACTKOBHM BHIIAMI-
KoM Oinein 3araisHOr0 MeTOAY PO3B #3VBAHHA cHCTeM JgiHiHMX
PiBHAHE i3 JOBLIBHOK KiNBKICTIO HEeBIJOMHX, AKHH OTPHMAB HA3-
By memod laycea. Horo cyTh nonsarae y 3BefieHHi cHeTeM# PiBHAHB
3a JOIOMOroK pPiBHOCHJILHHX NepeTBOPeHEL A0 TAKOro BHAYV, KOJH
KOMKHe HACTYIHE PIBHAHHA MICTHTHME NPHHAHMHI HA OJHY 3MiHHY
meHIe, Hixx nonepegHe. Ileil merosn HasBaHO Ha 4YecTh HiIMEILKOIO
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[l

§13. Cucremu fBox NiHiAHM DIBHAHD i3 |BOMA IMIHHUMK

marematruxa Kapaa ®Ppidpixa Tayeca (1777-1855), xoua Bin Oys
ONHUCAHUHN e B JaBHLOKHUTAlickKoMY TekeTi «MaremaTuxa B jeB’s-
TH KHHraxs, v AKoMy Oyao 316pano poborn X-II cr. mo m. e. Huni
el MeTo] VCMUIHO BUKOPHCTOBVETHCA B PIZHOMAHITHMX CHCTEMAX
komn'orepaoi anre6pn (DERIVE, MATLAB, MACSYMA, REDUCE
TOLO) AJMA po3B’'A3yBAHHA CHCTeM JiHIHHHMX piBHAHL 13 BEIHKOIO
KinbkicTio 3MIHHHUX | piBHSHE.

Ef’}— 5 3anuTaHHA i 3aBAaHHA Big Aiayca Tapaca

| 1. Kopucryiounck JOJATKOBHMH  IepenaMu  indopmamii,

oa3uaiiomreca 3 Oiorpadiew Kapna ®pigpixa Iaycca ta 3po-
0iThr HeBenHKe NoBigomaenHs. YoMy, Ha Bamy AVMKY, ObLOTO
BYEHOIO HA3HBAJHN «KopoJjeMm MatemaTukis»? flkuit daxr #oro
Giorpadii Bpasue Bac Halibinsme?

Yy BUKOPHCTOBYETE BH J/IA INEepPeBipKH NPABMIALHOCTI BHKO-
HAHHA JOMAIIHIX 3aBIaHL CHCTEMH KOMI oTepHOl anrebpm Ta
CHCTEMH IOTYYHOrO iHTEemexTy? dJamurtanTe Oiasmie mpo Tari
CHCTeMH B yuuTens abo BunTenskH iHGopMaTHEH.

@ MoBTOpeHHs Ta NiIQroToBKa [0 BMBYEHHA HOBOro Marepiany

1. Poar’sxirs pimamma 4y(1-y)+6y°-3=2y(y+2)-y+5.

2. Bacmamna mipkye: «Crpayen He BMilOTH nitTaTH, ajne € nraxa-

mH. IlTax, poro Akoro A Haunaa BYOpa B cOIMIANBHIN Mepexi,
Te:d He BMIB Jitatu. Ane Ie He 03HA4YAE, [0 nTtax OyB came
erpaycl» Un npasuiabEo Mipkye Bacmainnaa?

lorens «Hapssuuaiini Kapnatus mae 40 smomepis. ¥ Gepesni
6yym zaiieari 60 % itoro Bomepie, y kBiTHi — 75 %, vy Tpae-
Hl — 90 % . 3HaHAITH BIACOTOK 3AHHATHX HOMEpiB OBOTO TO-
TEeA0 3a Bel TpH BecHAHI micsni.
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@ Ha apryvmi B xiaiTHEKY 300pa-
xeHo n'aTHkyTHUK ABCDE
(aus. pucyHoK). 3HalmiTe ioro
nnomy (B eM?), SKIO JA0BHKHUHA
CTOPOHN ofHiel KIITHHKH AOpiB-

Hioe 1 cm.

@ 3HaifiliTh HeBioMe YOTHpPH-
dHAYHE YMCI0, MNO3HAYEeHe 3Ha-
KaMH NHTAHHA,
KOPMA  (KACA)

278934

rOTYEMOCS 10 KOHTPO/IbHOI POBOTH

A0 PO34INY3

Y saedannax I—.F"_m:q;:imb npasunrbhy, Ha eawy Jymky, eid-

nogidb.

_ AJIbSTHC
(?7777) | 7234

1.  Vkaxirts piBHAHHS 3 ofHicl0 aMinHow, ake HE e nimifianm.

A By |wi~—n r
2x-1=5 | d=-x+5 .| ox=o Luz
s == h 27 4 x 5

2. Poar’skiTh piB

HAHHA 3 oAHiew aminuow x-2=-10.

B

x=-8

r

O

x=-10

m Vrkaxite napy umcesn, o € po3s’s3koMm piBHgHHS 3 JBOMA

SMiHHHMH 3x -y =4.

A

b

)

r

(3:4)

(3:-1)

(1-1)

(-1 4)




ToTYEMOCA [0 KOHTDONBHO! poBoTK Ao posginy 3

4 3'AcyiTe, CKIIBKH KOpPEeHIB MAE€ pPIBHAHHA 3 OJHIEH 3IMIHHOIO
2x =3.
A b B | I i
Hoauoro Opun Nra Tpn Beaniu
5. Poasp’s:itTe piBHsHHA 3 ofHiew aminHOoK Tx=-5.
A B B [ & )i |
I——E x-—I
x=-2 . x=-35 5 x=-12
6. Vraxirs pucyvHOK, HA SKOMY Moxe DyTu sobparxeno rpadik
JiHIHOIO PIBHAHHA 3 JBOMa 3MIHHHMH X-l=-2.
A B B r bl |
yt yt ut y yt
\ﬁ‘\ 2 =
- /I- \ L el o
ol 2\x| o /2 x —S.N; x| A2 0| x o | lx
7 N
YV zasdannax 7-9 zanuwime sidnosids decamrxosum dpobom
afo HamypaibHuM 4UCIO0M.
7. He b6yaywun rpadikn ¢pyarnit y=4x-11i y=-x+12, znaii-
OiTh afcyucy 1X TOYKH IepeTHHY.
8. Poar'amxiTe piBHAHHA 3 OJHIEK 3MIHHOIO 3{x+4}—5= x-2.
9. Tpm nauxkm mopoamBa <bBinouxkas Ta ABI DaYKH MOpPO3HUBA

«[>xavor» KomrTyoTe pasom 170 rpH, a M'ATH NAYOK MOPO3H-
Ba «Bisoukas» Ta mwicrs nauyok Moposusa «KaYOK» KOWITYIOTH
paszom 390 rpr. Mapko Xode KVIHTH OJHY HNadYKy MOPO3HBA
«Binoukas it oy nauxky moposusa «lkauox». Crinexu rpu-
BPHL BiH Mae€ 3anNJaTHTH 38 MOKVIKY?
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Posgin 3. NIHIAHI PIBHAHHA TA X CUCTEMM

10.

11.

14.

Saedanns 10-14 poss’axims i3 NOBHUM NOACHEHHAM.

2xr-1 x+1
- =

Poar’ssxiTes piBHanEs 3 oanicwo aminHowO 5.
3 2
Po3p’sukiTh piBHAHHA 3 ofHicw aminHo0 x°-16=3x+12.
_ , . . 12x -5y =10,
Jano cucTeMy JBOX PIBHAHD i3 JBOMA 3MiIHHHMH: x+2y=14

Poap'sakiTes mo cumeremy: a) cmocobom mizcraHoBkKH; 6) cmo-
cobom sogaBaHHA; B) rpadiuasnmM cnocobom. llepexkonanTeca
B ilenTHYHOCTI Biamomiaeii.

Onena Ta Ipuna BUpimMAN B HeAiNI0 NpoHTHCA TYPHCTHYHOI
cre:xkKo0 s«MansopEnua Ykpainas. 3a nepmy rogMHy JiB4a-

TA NPOHILTH YBEPTH AOBKHHH CTEKKH, A NOTIM BIADOYHBAIH
30 xBunuH, MUIVIOUNCE KpacBraamu. Hactynuol rognen BoHH

A 2
ODpoOHITLTH E PEIINITH JOB¥HHHNM CTEXHKH Ta 3HOBRYV 3VIIHHHJIHACH

nepenounTn Ha 30 xsmamu. Hapemri 3a macTtynHy roguny
AiBuaATA NpOMIIM pemTy cTexKH — 3 Kinomerpu. 3Haiinits
AOBKHHY TVPHCTHYHOL CTEXEKH (V KM) i cepeHI0 HIBHAKICTH
PYXY AIBYAT NPOTATOM YChOTo Mapmpyty (¥ KM/roj), ckias-
A ABi pisHl MaTeMaTHYHI MOoJesl po3B A3aHHA 3amadvi.

Hop#uea npavMokyTHUKa HAa 10 cm Ginsmra 3a floro mupHHY,
A MepHMETp IILOr0 NPAMOKVTHHEKA gopiBHIOE 70 cMm. 3HAHOITH
AOBMHHY TA IMHUPHHY IPAMOKYTHHEA (V €M) 1 HOrO njaouy
(v EME], CKJABINH Bl pigHi MaTeMaTHYHI MoAeli po3B’A3aHHA
sagadvi.

3ABAAHHSA NIABULLEHOT CKAAAHOCTI

Jna KoxHOrO 3HAUeHHA NapaMeTpa d po3B sKiTh piBHAHHA
BiIHOCHO 3MiHHOI X.

a) ax=a%; 6) 3ax+2a=ax+6a; B) 2ax+a=2ax+5a.



9.

10.

JaafaHH" NiRBMIEEHOT CNBAHOCTE

Hna KoxHOrO 3HAYEHHA DapAMeTpa @ pPoO3B AMKITH PIBHAHHA
BiIHOCHO 3MIHHOI X.

a) {a—l}.‘r=ﬂ2—1; 6) bax-a=ax+1la; B) ax+Ta=ax-8a.
IMoGyayitre rpadik piBnanEA.

a) i.r|—y=ﬂ; 6) |.r|—.t—y=ﬂ.

IMobyayiite rpadix pieaguna.

a) |x|+y=0; 6) 2|x|-x+y=0.
Poap’axiTe piBHAHHA.

a) {x-3y}2+(x+y+8]2 =0 6) |x+2y-3|+|3x—y—2|=ﬂ.
Poas’'axiTe piBHAHHA.

a) (2x+y—l)2+(r-y+lﬁ}2=ﬂ; ) |5x+2y—?|+t2x—y-l|={}+

3'AcyHTe, 3a AKOr0 3HAYEHHA d MPAMA ¥ =d4dx+D MPOXOAHTh
yepea TOYKY nepernny upamux 2x+3y=5 1 4dx-Ty=-3.

3'sAcyiiTe, 3a AKOro 3HAYEHHH d OpaAMa y=3X+d OPOXOAHTH
yepea TOYKY neperuHy npamux Sx-2y=1 i 2x+3y=8.

SHailgiTe yei napm uinux uMcen, AKi 3aJ0BONBHANTL MOgaHe
piBHAHHA,

a) |x|+|y|=2; 6) x*+y® =5.

SHalgiTe yvei mapm minux unces, AKl 3aJ0BONIBHAKTL MOJaHE
piBHAHHA.

a) |x+1|+|y|=1; 6) .r2+(y-1)2=2.

MpAMOKYTHa AeKkapToBa cucTema koopawHat — Cartesian coordinate system
Bick abcumc, Bice opanHat — abscissa axis, ordinate axis

Obnacte BuaHaueHHA ¢yHKUll — domain of a function

MHoxuHa 3HaveHs GyHKUI — range of a function

Mpadik dyHkuyii — graph of a function

Nininna dyHxuyia — linear function
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FONOBHE B PO341N13

| PiBHAHHA 3 OAHIEW 3IMIHHOW

L

L, i

NiHiAHI ' FPIBHHHHH. wo BEG,U,HTI:{H_HH" ( IHLL
PIBHAHHA ‘ : A0 NIHIMHKUX piBHAHHA
2 = \
IIL\ a-x+b=0 x"-25=0 /
2y 528 (x-5)(x+5)=0
2r=8; x=4 X, =53 Xy=-b
npurxaad npuxaad

L
|

g

HeMae.

Pose'azamu pisHAHHA — 3HaWTW 6ci horo KopeHi abo nosecTw, WO iX |

Kopidb pieHAHHA 3 OAHIED 3MIHHOK — 4YKCNO, AKe B pa3i NiagcTaHoBKW
B PIBHAHHA 3aMiCTb 3MIHHOI flae NpPaBuibHY PIBHICTL.

Cnocobu po3s’'a3yBaHHA PIBHAHD 3 OfJHIEW 3MIHHOKW

i
PisBHoCunbHI
NepeTBOPEeHHA

1|
¥

[ lpadiunmnin cnocib 1

Ul [lodasarHa oo
o0b0x 4acTMH piBHAHHA
TOrO CaMOro YMCNa um
MOHOMa.

\32 LinetiHa (MHOXeH-
Ha) obox yacTuH pis-

HAHHA Ha Te came YucC-
no, BigMiHHe Bif HYNA.

188

Weos
‘\,’1-“ KPOK  Mobyaysath rpadiku nisoi
Ta Npaeoi YacTWH piBHAHHA B ogHin MACK.

'\

2-11 KPOK  3HaiTV TOMKW NEepeTuHy
(AKWo BOHW €) rpadikie | 3anucatk abc-
LUCKH UMX TOYOK AK KOpeHi pPiBHAHHA,

ll'}r’?r'ﬁ KPOK  BukoHaTw nepesipky wna-
XOM NigCcTaHOBKM.

- A




PiBHAHHA 3 gBOMa 3MIHHUMW

¥

[ Nixiini pisHAHHA \|

|
v

[rlHI.IJ'i PIBHAHHA |

B ax+by+c=0

2x+3y-5=0
-3x+0-y+6=0
0-x+2y-3=0
npuraad
1

xy=35
x2+y2—2x=ﬂ
x®=8x+y°

npuxaad

Posze’azamu pieHAHHA 3 BOMA 3MIHHUMKW — |

IHaWTK 8¢/ Noro Kopedi abo posectd, Wo ™

lonosxe a8 po3gini 3

Po3g'A3ok piBHAHHA

3 ABOMa 3MIHHMMK —
napa 4ucen, AKi B pasi
NIACTAHOBKW B PIBHAHHA
AaTb NpaBUNbHY pig-
HICTb.

x ¥
[3;—1} — PO3B'HA30K

piBEAEHEA 2X+Yy =15,
ockinekm 2-3-1=5.

3 npukaad
IX Hemae.
- Cuctemu ABOX piBHAHD
i3 gBOMa 3MiHHUMN 2x+y =5,
x+2y=1.

AKWo meTa — 3HAWUTK CNiNb-
Hi PO3B'A3KK ABOX PIBHAHb

Poas’saasok: napa {

x=3

y=-1.

i3 ABOMa 3IMIHHUMM npukaad
" Cnoci6 1 " Cnoci6 [padiuHwii
‘ NiACTaHOBKK [ AOfaBaHHS cnocib

U lges: 3 opHoro
PIBHAHHA BUpPAa3NTK
3HAYEeHHA 3IMIH-
HOI Ta NigcraBuTh
B iHWe.

1

'j laes:  samiHnTi
OfiHe 3 piBHAHb Ha
CYyMY UbOTO pIBHAH-
HA Ta IHWOoro pie-
HAHHA CHUCTEMM.

\BIAEﬂ; nobyaysatv
rpadiku obox piBHAHL
CUCTEMM Ta 3HAWUTK
KOOPAWHATH TOYKK

X nepeTuHy.

A

PiBHOCMNBHI NepeTBopeHHA
CUCTEM PiBHAHb

e

lpadik niHinHOro pis-
HAHHA — npamad.
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PO34i/1 4. CHAPTER 4.

NOHATTSH NOTIONS AND
TA X O3HAYEHHS, THEIR DEFINITIONS,
TBEPADKEHHSA STATEMENTS AND

TA IX AOBEJEHHS THEIR PROOFS

§ 14. NOHATTA, O3HAYEHHSA NOHATDL

MoHATTA, 3MICT | 06CAT NOHATTA

Anpapiiiko, 3aMV4YHMB CBOIMH JUBHHUMH 3anurtaHEaMmH! Yuopa
BOEPIIE MOYVE HA MPOTVJAAHIIL caI0BO «(iidikaHKa» 1 modas go-
NHTYBATHCH, 10 1le ciaoBo o3Hauae. H fiomy noacamnaa, ugo di-
JMiKAHKA — Ie Té came, Oi0 i "Wamka, pisagHoBmjg mocyay. Toxai
BiH 3anMTAaB, 10 TAKEe «IOCYA».

N 13 l | [ IN]

L Y -« 1

Meni camiii cTano mikaso, A DOAMBHIACA B iHTepHeTi i mpo-
yprana Aaapiiikosi, mo moecya — e sarajibHa Hazsa BUpobGiB
i3 rIMHEM, CKJA, METAJIY TOIO[0, AKi BHKOPHCTOBYIOTE JJIH OpH-
roryBaaaAa abo mogaBaHHA 1)Ki, HANMOIB 1 T. iH., & TAKOM AJA
sbepiranHa XapuoBHX NPOAYKTIB.
Toai Anapiiiko sanuTag, a o Take «pupobmus, Tam camo B iB-
TepHeTi A 3HAlIA, Mo Bupobl — e BnpodieHA, BHIOTOBJIEHA
H"'n 1” & =

' )
5 Fi i




G 14, TIoHATTR, OIHAYEHHA NOHATH

i3 gorock pi4, nmpeaMmer AaA B:KHTKY. BpaTHx ckasas, mo BiH
Hivoro He apoaymie, i nobir rpatuca. A a Tex He JyKe Bce

3po3yMiaa...

" & 8 & ' ® @ & @ F & @ # @ @ ® @ #F @ @ B @

Y Mene Oyna cxoxka cHTvania, xoan O0ye mamnedern. $ nmouys
HA ByvauIill ciaoso «nabpagop» 1 sanuras y 0aTbKiB, 1110 BOHO
o3nauae. Meni ckazanu, mo e raka nopojga cobar. Toai a za-
MHTAB, & o Taxke <«cobaxas. Meni BignmosinH, mo cobaka —
e Buj TBapuH. Mene 3amikasuna nsa rpa, i 8 sanuras, IO
TaKe <TBApHHA». BaTEKH 3JUBYBANHCA, ajJe BiAmoBinm, mo me
TAKHH OCODMHMBHII >XHBHMH opraHiam, icrora. Ase Koam A 3a-
MNUTAB, II10 TAKEe «OpraHiaMs 1 «icrora», BOHH 000€ 3aMOBKJIH,
MeBHHH 4Yac AHUBHJIHCH OJHH Ha OJHOrO, & MOTIM 3acMifTHCH.
Meni Tex crano Beceno, i g HPUIHHHUEB TY TPy, ajle [0 TaKe
«0Opra"iaMs» i <«icToTas, A TOAL TaK i He misHaBcA.

@ & @& # @ I # @ @ # & &8

1 amaw, mo e«dimimanxas, emocyi», «BupiGs, enabpagops,
«coDara», <«TBaApHHAa», eicToTAar — me Tari momartaA. Ilosc-
HIOWOYH 3MICT OJHOTO NOHATTH, MH MYCHMO BHKOPHCTOBYBATH
iHIIe MOHATTH, ViKe Bijome. AJle TAK He MOMKe TPHBATH J0 He-
CKIHYeHHOCTi, MM MAEMO HA YOMYCH 3yNHHHTHCH!

" 8 ® B ® B ® ® ® ® & @ ® @ # ® & % . % B ® 8 @ ® 8 ® ® 8 @ " 8w

MabyTh, He Bcl DOHATTA MOKHA NOACHHATH Yeped IiHMII.
Hanpurnaja, paHiine Ha ypoKax MATeMATHKH MH BHBYAJH [0-
HATTA «MHOMXHHA», AJ¢ He MOACHIOBAIH, IO € TAKe, A JIHIIe
HABOJAMIN NPHKJAAH MHOMHH: MHOMHHA Y4YHIB 1 yYeHHIb
KJacy, MHOMHHA CTLIBIIB ¥ KIMHATI, MHOMKHHA KPOKOJHIIB
V 300MapKy, MHOXHHA HATYPATBHHX HHCET TOIIO.

A nanmi, xoam Mu 3’AcyBajJiH HA OPHKJIANAX, [0 TAKEe MHOMKH-
HA, TO CTAE 3IPO3YMiIHM, IO, HAOpPHKIAHA, rpadik dyERIII
y=f(x) — me mMHOMHHA TOYOK (J:;f[.r}) V OpaMOKYTHiH me-
KapToBif cucreMmi KoopamaaTt. Momanso, aHanorivEMA TpPHH-
uun gie i B curyaiiax iz noHarramMue «Bupidbs Ta eicroras?
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w’ Tak, Terauako ii Ilerpury, HanpAMOK BAIIHX AVMOK HIidKoM

' npasuabEEE. Hacnopasal mi nHTaHHA DaTeKo He AHTHAYL, 4 HAB-
nakn — ayxe ranboki. Hacrinexn rauboki, mo 6iasim perens-
HO Ta CTPOro 1X MOMHA OCATHYTH, ONaHVBABINH (hilocoghiio Ta
aoziky. Bn obor’aakoso spobure ne miaxime, a aapas crnpody-
€MO JIHINEé 3PO3YMITH CYTHL TOro, M0 BiADYBAETHCA.
JlioguHa MHCIHTE, BHKODHCTOBYIOUH NOHAMMA, AK1 BigbOnsa-
I0Th CYTTEBI BIacTHBOCTi, 3B'A3KM TA BiHOILIEHHA NpeJAMeTis,
ABHII i NpoleciB HABKOJHIIHLOIO CBITY.
Teranka NpaBsUAIbLHO HABENA NPHKJIAAN MOHATHL. I3 noBcakaen-
HOT'O XHUTTHA BH 3HAHOMI 3 NOHATTAMHM «COJOHICTLs, «A00poTaS,
¢ CIIPABELTHBICTE», «M1000B» Ta immuMH. Ha yporax marema-
THKH BH HEOJABHO BHBUAMH HNOHATTA ¢MOHOMs#, «HOJIHOM»,
«DIBHAHHA®, ¢«CHCTEMa PIBHAHB* TOMOIO.

e

y Cnoso um CJAOBOCIIONIYUEHHA, AKHM ﬁEEHUﬂEPEﬂHb{} NO3HAYAKTE
NOHATTHA, HA3WBAKOTL mepminom. Ilna Toro camoro noHATTHA
MOMKYTh VKHBATHCA pisHi Tepminn. Hanpurnaa, TepMiEH «MO-
HOM#* i «0fHOUYNIEH» BIANORIAAIOTE OHOMY MOHATTH TA MNO3HA-
9A0Th TY caMy MHOKHHY 00’ ekTiB. Tak caMo ogHOMY DOHATTIO
BiAMOBIAAKOTE TEPMIHHM ¢IMOJIHOM» 1 ¢MHOro4IeHs — IX TeX
MOXKHA BXHBATH K CHHOHIMN.

Ko:xae moraTTa mae 3mict i obear.

IMICT NOHATTA CTAHOBNATL yCi BNacTUBOCTI, AKI BigobpaxaioTb

Qﬁ- AKICTE NpegmeTa (ABMWA, Npouecy) i BiAPI3HAKTE MOro Big IHWKMX
' cxoxux npeametie (Asuuy, npouecie).

Hanpukaaj, amict nonarra «digikankas cTAHOBIAATL BJACTH-

BOCTI:
*+ HEeBEJIHKA;
*  IOCYAMHA;
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*  pepeBaskHO 31 cKjaa, mopueaaHn abo daaHCy;
* 3 sAKkol n'10Th yail, KaBy Ta iHmi Hanoi.

OO6cArom NOHATTA Ha3WBaOTL MHOXWHY BCix ob'ekTiB, Ha AKi no-
; IWMPKETLCA Lie NOHATTA.

Hanpuxnan, obcaroM nDoHATTA <aabpagops € MHOMKHHA BCIX
cobak miel nopoau, obcarom noHATTA «babycsas — MHOMKHHA
Bcix xkiHOK, aki € Gabycamm.

CroiepigHOImMeHHEA 00CATIE NOHATHL 3PYVYHO NOKA3VBATH 3a JOIO-
Morow diazpam Benna, npo AK1 BH BiKe 3HAETe.

Hanpuxkanan, a"scyemo cnieeignomenns ofcarie noHsaTh «abny-
KO#», «cojlofgke A0IVKO» Ta «depBoHe AOIMyKo». ¥Yci comogkri
TAa 4YepBoHI AbayKa € AbayraMmu,
ane He Bei abayka € CONOAKHMH
TA He Bcl A0AVKA € 4HepBOHHMH. _
Pazom i3 Tum icHyoTh coJoaxi \ Yepsome
abnyka, Akl € uyepBoHmMH i He || | abayko
e takumu, Takox iCHYIOTH yepBo- |\ "
Hi abayka, AKi € conogKuMH i He
€ TAKHMH. 300pasuMo Il cmiBBin-

HOILIEHHA 3a JONOMOroN Jlarpam
(pume. 14.1). Pnc. 14.1

3ayBamHuMO, IO 4YiM DinblUoK KiNLKICTO BNACTUBOCTEN BU3HAauYa-
ETBCA 3MICT NOHATTA, TUM MeHWKM € woro obcar. 1 HaBmaxkm: 4um
Ginbwum € obcAr NOHATTA, TMM MEHLWOoK KiNbKICTIO BNAacTUBOCTEN BU-
3HAYaETLCA WOro 3MICT.

Iamri npukIagy BCTAHOBASHHSA

CMiBBIAHOIIIEHh Mi¥ MOHATTAMM:
https://rnk.com.ua/106098
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O3Ha4yeHHA NOHATL, HEO3Ha4YyBaHi NOHATTS

Poa'acrernsa amicTy AKOrock MOHATTA HAZUBAKTE O3HAYESHHAM
nworo nouaTTd. Ilixg wac oeoro poa’acHeEEA MH (PAKTHYHO [0-
MoBnAemocs, mo GyaeMo poayMiTH mijJ THM CJHOBOM YH CJOBO-
COOJVYeHHAM (TepMiHOM), AKe BiAmoBimae nmbOMY HOHATTIO.
Hanpurnazg, v posgiai 2 uboro nocibanka 6yiao momasHo o3aHa-
yeHHA NiHiHOro piBHAHHA 3 ABoMa 3MiEHUMH: «PiBngEHSA
3 ABOMA IMIHHHMH, JiBa TA NpaBa YacTHHH AKOro € abo uHc-
agomM, abo MOHOMOM HHM HOJIHOMOM nepmonrge cTeneHda 3 ABOMA
AMIiHHHUMIE, HA3HUBAIOTHL JAIMIlIHUM PIBHAHHAM 13 deoma 3IMiH-
Humu». TyvT o3HaYeHHA JIHIHHOrO PiBHAHHA 3 JABOMA 3MIHHH-
MU (HOBe NMOHATTHA) JAETLCH Uepe3 MOHATTA PIBHAHHSA 3 JABOMA
3MiHHHUMH (BiiOMe MOHATTH).

A nepen num Gy0 NOJAHO O3HAYEHHSA PIBHAHHA 3 JBOMA 3MIH-
HEMH: «PiBHiCcThL, M0 MicTHTE ABI aMiHHI, AnA sKol mnorpibGHo
dHAHWTH HEeBiJOMI 3HAYEHHA 3MIHHHMX, 34 AKHX 1A piBHIicTE Oyae
NPABHJILHOK, HASUBAIOTL PIBHAHHAM i3 deoma amivHumus» . Tyr
HOBHM MOHATTAM 0VJI0 NOHATTA <«DIBHAHHA 3 JBOMA 3MiHHH-
MH#, & BIAOMHM — [OHATTA <«PIBHICThH».

Y mouaTKOBiH IMKOJI NOHATTA «piBHICTE» TAVMAYWIOCH AK 3a-
nHuc, Mo MICTHThL 3HAK «jopiBHIOE» (=). Togl HOBMM NOHATTAM
Oy0 NOHATTA «pPIiBHICTbL», & MNOHATTH «3aANHC» — BIIOMHM.
I[lonarTa <3anucs € IHTVITHBHO 3pOo3yMiIHM, i #ioro o3HadeH-
HH B MNOYATKOBIM IIKOJ1 He jgapanocda. Aje 3a norpedn ftoro
TAKO MOJKHA O3HAYHTH: ¢ 3AMHC — I BOOPANKOBAHA MHOMKH-
Ha cuMBogaie (OVKB, YHces, 3HAKIE MATEMATHYHHX A1H TOIIO)».
TyT HEBIJOMHUM NOHATTAM BBAMACTLCH NOHATTA <«3allHC», A Bi-
AOMHM — MNOHATTA <«MHOMHHA»,

fAx Daunmo, anA osHAYEeHHA OVAB-AKOro HOBOTO MOHATTA BH-
KOPHCTOBYIOTEH yake Bifomi nousarra. Tak momua nobyayeatn
JAHIIOMKH MOHATH, 1 HA MOYATKY TAKHX JAHOKKKIB OVIVTH
pO3TAIIOBAH]I MNOHATTA, HAK] BBAMATHMEMO HeOo3HaudyBaHWUMK
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(nepeicHimK) nowaTramu. Hanpuxkaan, y maremardani He ja-
0TL O3HAYEHHS MOHATTH «MHOMHHA», A JUIIe, K CAVIIHO
sayeaykus lleTpHy, HABOAATHL NPHKJIAIH, AK] JO3BOJAAKTE 3pO-
3yMITH cyTh ObOro noHATTA. lle MoHATTA € Heo3HAYYBAHMM
(mepBicHUM) NOHATTAM.

Jlo nepeicHMX NOHATH MOMKHA TAKOXK BigHecTH DaraTo abcrpaxT-

HHX MOHATH HA KINTANT «J00poTas, «NOPAAHICTE», «cIpaBef-

JABicTe* Tomo. HificHO, CKIAAHO OATH YiTKEe O3HAYEHHA Ta-

KHX NOHATh, ajJe JOCHTH MPOCTO HABECTH NPHKJIAAH CHTYAILLH,

v AKHX [i DOHATTA NPOABIAITECH. TaKi NpHKIAIH HASHBAIOTH

MOAENAMK HEeo3aHavyyBaHWX (NepeicHux) nowATs. Hanpuxknan:

* MNOHATTH MOYKU € HEO3HAYYVBAHMM MOHATTAM, ajle 3MOJeN0-
BATH I NOHATTA AO3BOJIAE CJIJI HA mamepi Big JOTHKY rocTpo
3ATOYEHOI0 OJIBIA 4YM €Il HA JOMIIN] BIA AOTHKY KpeHaH,;

* NDOHATTA NPAMOl € HeO3HAUYBAHWUM NOHATTAM, a Horo Mo-
OeJII0 MOMHA BBAMKATH Kpadl NapTH 4H JHIKO TOPH30HTY;

* MOHATTA NAOWUHU € HEO3HAYVBAHHM IIOHATTAM, a Horo Mo-
OeJLJIK0 MOMEe BHCTYIATH HOBEDXHSA CTONY YH KJIACHOL JOMII-
KH, eKpaH HOYTOyYKa ToIo.
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¥Yci mOHATTA YMOBHO MOMKHA HONLIHTH HA KOHKpeTHI #H abcr-
paKTHI.

KOHKpeTHI NoHATTA HalvacTime BimobOpaxkarTh 06'€eKTH peals-
HOTO CBiTY, AKl JIOANHA COPHHAMAaE 3a JOTOMOTOI0 OPraHiB 4yT-
T4 (3ip, cayx, cMak, HIOX, JOTHK). 3a JONOMOrow HHX NOHATH
ONHCYVIOTh ABHINA Ta cHTvanili gilicHocTri, AK1 iCHYIOTH camo-
cTiitHO, 00'€eKTHBHO,

ADCTpaKTHI NOHATTA He COPHIAMAIOTLCH MOAHHOI Oeznocepen-
HBO, AJI¢ MOXKVTh OVTH 3MOAenbOBAHL Wepe3d 00'eKTH, ABHINA
4y mpouecH, AKi moxHA cnpuilHaTH opraHamm uyTrie. Hepea
abcTpaKTHI DOHATTA ONHCVIOTEH BIACTHBOCTI 06’ eKTiB gilHcHOCTL
abo cniBBIAHOMIEHHA MM HHMH.

Hanpuxaan, nosarra s«xabpamops, e«pirixamKas, «sKHHXKAa»,
¢IIYKOP#», ¢IANYTraA* € KOHKPETHHMH MOHATTAMH, A MOHATTA
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«CYBOpiCTB», «J0DpOTA», ¢MUIOCEDAAs», «TVYMAHIZM», «COJ0-
HicTb» — abecTpakKTHHMH.

BayBamy, M0 COPHIHATTA KOHKPETHHX i abCTPAKTHHX NOHATH
imoai sanemuTs Big MoOAMHEH, Aka Ix copumiimae. Hanpuknan,
TA CcAMA CTPABA MOjkKe OVTH AJs OJHWX JHOJAeH CONOHOW, A s
iHIWI\X — Hi, TA caMa JIOANHA MoxKe OyTH ANA OAHHMX JHjAel
nobpoo, a ana immux — wi. I[i Ta inmi nikasi peui npo Jso-
OWUHY TA CBIT BUBYaE OKpeMa Hayka — @irocodia.

ﬁ NepegipTe cebe!

@ HapejiTe NPpHKJ&AH NOHATE | TEPMiHIB, AKi IX NO3HAYAIOTE.
@ IMosacuiTs, mo Take smicTt i obecAr MoOHATTA.

@ HapesiTe IpHKJIAH 03HAYEHDL NOHATE.

‘4. Hasenith DpUKIajyu HEOIHAUYBAHUX (NEPBICHUX) MOHATS i ix
MOJee.

@ Hagenite npukaagn abeTPakTHHX | KOHKDETHHX MOHATE.
(A TpeHaxkepHWit 3an

- BerasTe mponyoieHe cJaoBo.
a) Cyknsa — e pianoBuj KiHOYOTO ...
6) ®yrbon — me BHJ CHOPTHBHHX ..
B) CromaTtomor — me 3yOHHI ...
r) Basxona — ne xkopucHa ...
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BerasTe nponyinese caoso.

a) Honyea — ne nnogoee ..

6) Ilapra — me BHJ MKiABHHX ...

B) Tpameaii — ue BMJ MiCBKOTO ...

r) Mikcep — me nobyToBHii ...

IMoacHiTe ogHe 3 JBOX NOHATE 4Yepes iHIIe NOHATTH.

a) eabaykos 1 «(PppyKTs; D) eTpaHCHOPT* 1 «JIITAK»; B) «KIT»
i «TBApHHA»; T') «BHALNKA» 1 emocys.

IMosacHiTE OfHe 3 ABOX NOHATE 4Yepes iHIe NoOHATTH.

a) «kpicao» 1 «mebmis»; 0) «TOAHHHUK» 1 «MeéXaHIaM#»; B) «BO-
AoHMAas» 1 «piuKa»; I') ¢jepeBos 1 «Ay0D».

ObcaAr AKoro 8 ABOX NOHATE € DiabmINM, a amicT — MeHmIEM?
a) egouKar i emiaxar; 0) eTenedoHs» I ¢TpPpHUCTPiH»; B) «IpH-
Kpaca» 1 ¢NepCcTeHb»; I') «VUEHBY 1| «JIIOJHHA.

ObcaAr AKoro a3 ABOX NOHATH € DlABIIMM, a 3MicT — MeHUIHM?
a) «uubyaas» i eropoAnHA»; O) comagn» i ¢cHIr»; B) «DymiBaA»
1 «capaii»; r) «Haniid» i eKaBas.

YramiTe abecTpakTHI NOHATTA.

a) «0yguHOK»; 0) «XMapas; B) «OATPIOTH3M»; T) eJaMIa»;
1) «TPOAHAA®; €) «4YecThbs; ) «cMapTdoH»; 3) +OiATICTES.
YERamiTh KOHKPeTHI NOHATTAH.

a) «MVKHICTE#*; 6) «OKYIApH#; B) «rOAHHHHK*; T') sachaabTs»;
A) ecoHIEr; &) «aApyKDa»; ) eranebar; 3) ecepues.

Yramire, #KiH Toumi Ha agiarpami A B
Benna (pme. 1) eignoeigawoTts no-
HATTA:

a) «poeri pruHCH»; 0) <¢KOpOTKi
IKHHCH#»; B) «COpPOYKA»; T) «CIOp-

THBHI IHITAHHS,
Hlrann

Puc. 1
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10.

YraxiTs, AKiA Toumi Ha miarpami
Benna (puc. 2) BignosigawoTs mo-
HATTHA:

a) «taphoposa tapinkas; 0) e«ra-
OVpeTKar»; B) «METAJEBA JIOMKKA#»;
r) «fepes’siHA JOKKAa».

(o ——
CepefHil piBeHb

11.

14.

198

flke mowATTA B nogaHld rpynl NOHATH € «3alBHM» 7

a) «A0NIyKOo», «IrpylIas, «CJAMBa», ¢POMAIIKAa#»;

0) «kimkas», «cobaras, «ropobemb», «THCHIA»;

B) «IMEHHHHK#, ¢peUEHHH», «IIPHKMETHHK», «J1ECTOBO%;
r) «3afgadas, ¢« TPHKYVTHHK#», ¢Y0THPHKVTHHK®, ¢KOJO».

flke nousarTa B noganiil rpyni noHATE € «3aliBHUM» 7

a) «aAbIVHA», «JIHIA», «ATAHKA®, «JC»;

0) «KOMa», «JdiTepar, «THpPe», ¢KPANKA»;

B) s«hisukas, «xXiMigs, emigpyuHnHK», «Giomoriss;

r') «Kpicio», «cTija», «KOBApas, <¢JIIKKOe.

Iina ko:kHOl mapH nNoOHATL HamajwiiTe giarpamy Benna Ta
BOMIIITE HA3BH NOHATE Tak, mob yTBopHIocA IpaBHILHE
CHiBBiAHOINEeHHA ODCATIB moHATE., CKopucTAliTECA NPHKJIALOM
(puc. 3).

a) ¢irpamxas, <«JIAIBKAa»; 0) ¢0oJdiBerb»,
«KAHIEJAPChEKe NOPHIAAAA»; B) <€IIKO-
JAApH, <¢CEMHKIACHHK»; TI') <«KBaJAparTs,
«JOTHPHEVTHHE # . Puc. 3

Ilepeso | Slnunka,

IIna KomxBOI mapH NOHATE HaMamoliTe giarpamy Bemma Ta
BOHIITE HA3BH IOHATE Tak, o0 YTBOpHIOCA IpaBHJIbHE
CHIBBiAHOIIEHHA ODCATIE NOHATE.

A) «COJIOMOMIIi», «IVEEepPKH»; 0) ¢« KOHAUTEPCHEHH BHpPiO», «Tic-
TEYKO#; B) ¢reoMeTpHyHA (irypas, ¢KyTs; ') «KHHras, «J0-
BiTHHK».
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HamanoiTe B 30mmTi TAOMHIIO TA 3a00BHITE 11, BHKOPHCTOBY-
IOYMH TaKl NOHATTH:

a) «OvoHHOK»; 0) ¢«piuKa»; B) «Kpacas; T') «cTpaxe; O) ¢au-
BAH»; €) «CeNo»; M) «pajlicTh»; 3) <«LIACTH».

AbcTpaKTHl NOHATTA Koakperni noHATTA

HamamwiiTe B 3ommuTi Tabnuno Ta 3aN0BHITE 11, BHKOPHCTOBY-
IOYH TAK]L MOHATTA:

a) ¢piBHAHHA#»; 0) «BITEpP»; B) «3eMJAA»; T') «KOd0#»; O) «mEd-
pa»; e) eapy:rbar»; M) «KiT»; 3) ¢«CMLUIHBICTE».

ADCTpaKTHI NOHATTA Konkperni nonarra

flke monATTA mponyuieHe B NpaBMALHINA nocaigoerOCTI?
a) «bpyKT* — ... = «COJOOKe A0IVEO»;

D) ereomerpuuHa Qirypa» — .. —> «KBaJIpaTs;

B) eMeBni» — ... - e¢mapras;

r) «AepeBo®» — .. —» «ATHHKA».

flke nouATTA DponynieHe B NpaBHALHIN TocnainoeHOCTI?
a) «AepeBor —» .. —> «AOIVHA;

0) somArs — ... = «COiHHIAS;

B) ¢TBAPHHA® —> .. — «BEIMiJb»;

r) «reomMeTpudHA (hirypar — ... — ¢TPHKYTHHK®».

ITpounraiite o3naveHus.

Osznavennsn 1. Pirypa — e sosHimHIN Burasg, obpuc, dopma
JOro-Hebyab.

Osznavenna 2. Pirypa — ne MHOMHHA TOYOK HA IJIONMHI, AKL
obMe:XeHl CKIHUeHHHM YHCJIOM JiHIiH,

Ili o3HaueHHA ONMCYIOTHL Te caMe NOHATTA 4H pisni nomarra?
CrxnagiTes 1 sanMIniTs OpHHAHMMHI ABA pedeHHA 3 NOLAHHUMH
NOHATTAMHU (ab0 MOHATTAM).
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IIpounTaiiTe o3HAYEHHA.

Osnavenna 1. KniTka — YOTHPDHKYTHHK HA NOBEPXHI YoOro-He-
OVAb, VTBOPEHHI TMepexpecHAMH JiHIAMH.

Osnavenna 2. KniTka — 3aKkpuTe DpHMIINeHHA IJA OTaxis
abo TeapuH 3i cTiHKaM#H 3 MeTanesnx abo gepeB’SHHX MpYTIiB.
111 oaEaveHHA ONMHCVIOTH TE€ CAMeé MOHATTA 4YH pi3HI MOHATTA?

Cxaagite 1 sanumiTe npHHANMHI ABA pevYeHHS 3 NOAAHHMH
noEATTAMHA (a0 MOHATTAM).

(=) .
a focTaTHiK piBeHb

21.

22,

24,

200

Jdna kom0l rpynu noHaThs nobyayitte agiarpamy Benna Ta
BOHIIITE HAZBH [OOHATH TaK, o0 VTBODHJIHCH NpPaABHJIBHI
CHOiBBIIHOIIIEHHS .

A) sHATYPAJIbLHE YHCIO», <IiJe YHCA0»; D) «B3YTTA#»; <«:KiHOUE
BAYTTA»; «Tyduil Ha migbopaxs; B) ¢yuHl i yueHHIli», ¢«XJI0M-
mis, «XJjonmi, AKi saiimaoThed Gyrbonoms, exaonmi, AKi aa-
HMawTeca DackerbonoM», exjonnl, Akl saumawoTeea 1 ¢yrbo-
aom, i DackerBonome.

Hna koxuHOI rpynu noHsatTs nobyayiite aiarpamy Benna Tta
BOHIITE HAZEH MOHATH TaK, N[00 VIBOPHIHCEL NPABHIILHIL CIIiB-
BIIHOMIEHH S .

a) ¢mige 9HCIO», «ApoboBe YHCHO#*; 0) «PpPVET», <«CIAHBaS,
¢KHCIA CIMBA»; B) «XKiHKAs; «TinbKM MaTH#+; «Tinek#u Haby-
cA»; «KiHKA, AKA OJHOYACHO H MaTH, i Gabvcas.

PoaramyiliTe noHATTA 3a 3MeHIIeHHAM Ix olcary: a) ¢mapse
YHCI0®, «THCI0®, «I[LJIe YHCJA0»; 0) «9ailHA JOKEa», «CTOJIOBE
npuaagasas, «BUpId ansa agomye; B) «Bopecknas, «piuxas», «BO-
poiiMas; r) «3UMOBHIl ofArs, smapd», «TeKCTHALHHI BUPiO».

PoaramyiiTe noraTTa 3a 30inbieHHAM IX amicTy: a) ¢uMcaos,
«Ipib», egecATKOBHH apid»; 6) «cBliichKa TBApHHA», «KiHb»,
«TBApHHA®; B) exJgimaTHuHa sonas», sCaxapas, enmyerensis;
r) «XHKHH NTaxs», «OTaxs», ¢ACTPyO».
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Ho sagaanx moHATE iADepiTh NOHATTA OinbmIOro obcAry.
a4) «CYHHIIA», <«IDOJVHHOA»; 0) «IOTHPHKYTHHK#*, ¢«TPHKVT-
HHK#; B) ¢«KpiCJI0#», «CTLACIbL»; I') «BHIIHA, «AJHHKA®.

Ho saganux noHATE nigbepiTs noHaTTa OinbmIOro 06CATY.

a) «UNpHCHIBHMK», «3aliMeHHHK»; 0) «Bigpizok», snpaMas;
B) «OapHe YHCI0#», «HENApHe MHCIO#; T') ¢«INIHNIIHHA#», «0y-
S3O0K».

o sagannx noHEATE HigbGepiTes noEATTA GiNLOIOTO 3MICTYV.
a) «IKoAApPKa»; D) «4uCHO»; B) «0JdiBelb»; ') «MHOTOKYT-
HHE #.

Ho sajanux noHATE 0iADepiTs MOHATTA OLIBIIOrO 3MICTY.
a) «OyxBas; O) «pIBHAHHA#; B) « VIUTENbKa#»; T') «ITAX»,

IMTpounraiire pizHi oaHavyeHHA, HABeJEeHI A OJHOrO IMOHATTS.
Bununrits BIacTHBOCTI MOHATTA, AKl BKaszaHi B 000X o3Ha-
yeHHAX. BunumiTe BaacTuroeTi NoHATTH, AKi BKasaHl TiNBKH
B o3HaueHHi 1. Bunumites BaacTHBOCTI NOHATTA, AKi BKazaHi
TiMTBKK® B o3HaueHHl 2. HKe 3 HaBpegeHHWX O3HAYEHB, HA BAIIY
NVYMKY, Oinkin noBHO onHcye nougTra?

a) Osuavennsn 1. JIpymba — OGeakopHcHI B3a€MOBIAHOCHHH
Mid JOALMH, 3aCHOBAHI Ha JoBipi, mm@pocri, B3aeMHIN cHM-
marii, COlABHHEX 1HTepecax 1 3axonJeHHAX.

Oznavenna 2. [Ilpvxba — CTOCYVHKH, BiJHOCHHH, B OCHOBi
AKUX JEeXATHh BIAEMHI NPHXHIbHICTH, AOBipa, BiAAAHICTH, TO-
BADHCBKA COJiapHiCThL, AVXOBHA OMM3bKicTh, cninkHicTs iH-
TEpecis,

6) Osnavenna 1. lllkona — me HABYANBRHHI 3aKIa], OpH-
gHaveHHH 3aleanevyBaTH HABYAJNBHHH NpocTip i cepeaoBHige
ANA HABYAHHA Y4YHIB 1 yueHHMIOEL i KepiBHHITBOM YVUHTEIiB
H VYHTEILOK.

Osznavennna 2. llkona — ne HABUANBLHHWI 3aKJIAN, AKHH 3mific-
HIOE 3ATAJBHY OCBITY TA BHXOBAHHA MOJOAOI0 NOKOJIHHA.
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32.
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IIpounTtaiiTe piani o3HAYMEeHHA, HABEIEHI A4 OJHOTO MOHATTH.
Bunummire saacTHBOCTl MOHATTHA, AK1 BKasaxHi B obox oaHa-
YyeHHAX. BUNDHOIITL, BAACTHBOCTI NOHATTH, SKi BKAa3aHl TIIBKH
B osHaueHHL 1. BuouorTes BIacTHBOCTI MOHATTH, AKl BRazaHi
TINEKHM B 03HaveHHi 2. ke 3 HaBejeHMX O3HAYEHL, HA BAIIY
AVMKY, DinsII MOBHO ONHCVE MOHATTA?Y

a) Oznaverna 1. 3eaHHA — CYKVIHICTE BiffoMmocTeil i3 akoi-He-
Oyaes ranysi, HAOYTHX V mponeci HaBYaHHA, NOCHLFKeHHHA.
Oanavernna 2. 3nanga — ne obizHamicTs v womMy-HeOyaAs Ul
po3yMiHEA Korocsk abo worochk, Hanpueaan cgaxrtis, iadopma-
nii, HABHYOK.

6) Osnavennsa 1. 'pomagsanna — disnuna ocoba, ska Haze-
AHUTE 0 NEeBHOI JepiKaBH, e BOHA Ma€ BiINoBigHME WOpHIHY-
HHH CTATYC.

Osnavennna 2. 'pomagasue — ocoba, MO0 HAJNEXKHUTH 0 IO-
CTIMHOIO HaceJeHHA AKOI-HeOyAb AepikaBH, KOPHCTYETHCA 11
npaBaM# Ta BUKOHye 000B’'A3KH, ycTaHOBIEHI 3akoHAMH Iiel
AepyaBH.

Bucokuii piBeHb

a) 3anuniiTsL BAACTHBOCTI, AKi 103BOAAIOTE BHALNATH 06'€KTH,
[0 BXOAATE A0 OoDCATY MOHATTA «OIPAMOKYTHHE®S.

6) 3anuIiTe O3HAYEHHA NOHATTHA «OPAMOKYVTHHK», BHKODPHC-
TABIIH 3ANHCAHI BAMH BJACTHBOCTI.

B) Axi pomaTkoBi BIACTHBOCTI CcJijl BHKOpPHCTATH, mob BHII-
AUTH 0D0’€EKTH, 10 BXOAATH A0 OOCATY NOHATTH s¢KBaIpaTs?
JlajiTe o3HAYSCHHSA NOHATTA «KBAJ[PAT».

r) Ak coisBigHocATHCHA O0CArH NMOHATH «KBaJApaTs 1 «IpAMO-
KyTHHE#»? TloscuiTe, yomy. 3obpasziTe coisBigpomenna ob6-
CATIE IHX NMOHATHE HaA Ailarpami Benna.

a) 3anunriTe BAACTHBOCTI, AKL JO3BOJIAITE BHILIATH 00’€KTH,
0 BXOAATH A0 o0cAry NOHATTH «DYHKIifAs.
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0) 3anuimiTe O3HAYEHHA NOHATTA «(VHEIIA», BHKOPHCTABIILH
janMcaHi BaMM BJAACTHBOCTI.

B) Kl momaTKOBI BIACTHMBOCTI CJiji BUKOpHCTATH, H100 BMAL-
auTH 00'eKTH, IO BXOAATE J0 OOCATrY NMOHATTA «JdiHiliHA
¢varoias? [laiiTe o3HAYEeHHA MOHATTA «diHIAHEA QVHKIIIA.

r) Ax coiBeigHOCATHLCH O0OCATH NOHATE «(PVHKOIA+» i ¢mimiiiEa
tdyvaruias? [loacuits, yomy. 3obpasite cuieeigHomenns ob-
CATIB IUX MOHATE HA Aiarpami Benna.

IIpouwnTaiiTe 3anponoHogase o3HadyeHnus. Buanaure, un MicTHTE

BOHO NEpPeTikK yCciX BIACTHBOCTeH, AKI J03BONAKTE BiApisHHTH

sasHadeHuH ob’ekT Big iHmEX ob’ekriB. Ko oanavenna He-

npaBH/ILHe, 3aNpoNoHYiiTe BUNpaBiaeHHs abo yrouHeHHA.

a) KpagparoM Ha3MBAIOTH YOTHPHKYTHHEK, V AKOro Beci cropo-
HH piBHI.

6) PignocTopoHHiM HA3HBAKOTE TPHKYTHHUEK, YV AKOro Bel CTO-
pOHH piBHI.

B) PiBHAHHAM HA3HBAKOTE BHpa3 31 aMiHEMMH.

r) @irypy, #ka CRKIAJAETHCH 3 JABOX NPOMEHIB, 10 MAalOTh
COLILHY BEPIIMHY, HAZHBAIOTE KVTOM.

IIpounTaiiTe 3anponoHoBaHe o3HadYeHHs. Buanaure, un MicTHTE

BOHO TEPEeNiK yCciX BJAACTHBOCTEH, AKiI JO3BOMAKTE BiAPI3HHTH

sasHaveHnH ob’erT Big immux ob'ekrie. Ao ozHavyeHHA He-

NpaBHJILHE, 3ANPONOHYIHTEe BHOpPABIeHHA a00 YTOYHEHHS.

a) [Ipami, Akl MaOTL OAHY CIiNLHY TOYKY, HA3HUBAKTE IIep-
NeHAHKYIAPDHAMH.

6) IMePHHHK — 1@ YacTHHA MOBH.

B) padikom piBHAHHA 3 JBOMA 3IMIHHMMH HASHBAKTE Ieo-
MeTpHYHY (irypy, Io CKJaJaceThcd 3 VCiX THX i TiIBKH
THX TOYOK KOOPAMHATHO] IJIOIUIMHM, KOOPAHHATH AKHX
€ po3B'A3KaMH NLOI'0 PIBHAHHA.

r) IIpaMOKYTHHKOM HAZHBAKOTH YOTHPHKYTHHME, Y AKOro Bei
KYTH OQHAKOBI.
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35. Tepminom «K0JI0» MOMYTh NMO3HAYATHCA pisHl monaTTa. Cro-
PHCTABIINCE JOAATHKOBMMH JiKepenaMmu indopmanii, sanunirth
O3HAYEHHA JJIA ABOX TAKHX MOHATH — V MATEMATHIIl TA B Me-
aunuHl (Komo kpopoobiry). fAki iHmi npukIagn BHKODHMCTAH-
HA TepMiHY «KOJO+ BH 3HAETe?

36. Tepminom skopiHL» MOMKYTL NO3HAYATHCA pi3Hi NoHATTSA.
CropHCTABIINCE JONATKOBHMH )epenaMu imdopmanii, sanm-
HIiTE O3HAYEHHA JJA ABOX TAKHX MNOHATE — B VHPAIHCBKIN
MoBi Ta B Gionorii. Axki isnri npUKIagE BHKOPHCTAHHA TepMi-
HY «KOpiHb* BH 3HAacTe!

37. JSanponoHVHTe NOHATTA, BIIHOMEHHA ODCATIE AKHX MOXKHA
300pasuTH TAK, AK NOJaHO Ha pHc. 4.

38. JDanponoHyHTE MOHATTH, BIAHOMEHHA OOCATIE AKHX MOMKHA
306pasuTH TAK, AK NOJAHO HA pHc. 5.

: oo

Puc. 4 Puc. 5

38. JBrajaiiTe 3 Kypcy MATEMATHKH TA SANWUIITE O3HAYEHHSH:
a) mpocTtoro uucjaa; 6) gecarkoBoro apody. Hki 6insm saraabHi
Y¥ HEO3HAYYBAHI DOHATTA BH A IbLOI0 BHKOPHCTOBYBAJIH?

40. J3ragaiiTe 3 KYpCcy MATEMATHEH TA 3a0HNNTH O3HAYEHHA: a) mep-
NeHAHKYAAPHHX npaMux; 0) ksaapara. ki 6laem saraabpei 9
HeO3HAYVBAHI MOHATTA BH AJA ILOTN0 BHKOPHCTOBYBAJH?

41. CnpobyiiTe gaTH O3HAYEHHA MNOHATTA <OapTa», BHKOPHCTO-
Byul OLnkII 3arajbHlI NOHATTH, 1 NPOJOBKTE JMaHIIKOK
O3HAYEHE AJA IHX O1abII 3ATATBHHX MOHATH, HACKLIBKH MOMK-
auBo. Jlo AKoro Heo3HAuYyBAHOrO NOHATTH BH BpellTi npm-
Ham?
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42, CopobyiiTe 1aTH 03HAYEHHA NOHATTA <«KAJIWHA», BHKOPHCTOBY-
oY 0iabI 3aranbHi DOHATTA, 1 TPOAOBKTE JAHIIOMKOK O3HA-
JeHL AMA NMUX DINLIN 3ArAaJbHUX MOHATH, HACKINLKH MOMKIH-

Bo. Jlo AKOro HEOZHAYYBAHOTO MOHATTA BH BPEINTI mpu#AmIn?

o
Ve ok LlikaguHkK Bia giayca Tapaca

I
e

| Dinocodia (Big rpenpk. @LAoco@la, aocaiBHO «awbos do mydpo-
cmi») — me HAYKAa, M0 BHBYAEC HaWOiNLII 3aransHi CYTTERi BIacTH-
BOCTI Ta OCHOBOIOJOMKHI IPHHIHOH pPeaJsHOCTI H mMisHAHHA, OVTTA
JOAWHKM, BIIHOCHMHM JOAHHM i CBiTY, Hall3aranbeHIilIl CcyTTEBL Bjaa-
CTHBOCTI JIKOJCEKOTO CTABJI€HHA 0 NPHPOIH, CYCOLILCTBA TA JVXOB-
HOIO JKHUTTA B yCiX HOro oCHOBHHX NpOABaX.

Dinocodia nparne aaebinsimoro panioHansHUMH 3acobaMH CcTBO-
PHTH V3arajbHeHY KaApTHHY CBiTY TA Micoa JIOIHHH B HBOMY, I0-
CHOLKYIONH NI3HABAJIBHE, IIHHICHEe, COINAJLHO-IIOJITHYHE, MOpPaib-
He i ecTeTHYHe CTABJIEHHA JIOJMHH [0 CBITY.

ITepmii dinocoenri Buenns BuHUKAH nputanzao 2500 poxkis
Tomy B Crapopasuiii I'penii. Haiifinem pijoMHMH JaBHROIDEIb-
KHMH (intocodamnu ovar Coxpam, [Haamou, Apicmomean, [Hiozen,
Enirxyp, Jyxpeuii, IMigpazop Ta in, Ilpudanano Toro camoro nepioay
thinocodcskl mipkysBanEa Oyan taxoxk nmomupeHi B Iagii Ta Kurai.
Cepen gaBHbOKHTaMCbENX (inocodis ocobause micme nmocigaooTs po-
oorn Jao-Ilzu (pinocoderka Teuia paocucrie) i Kowgyuia (pinocod-
cbKa Tewia xoHdvoianmis). ¥ aaBEsoiHgiAceRiA t(hinocodil Ha ocHO-
Bl pgaBHiX TekcrtiE Beam Ta Ynamimaan copmyBanscs ceiTornsaHi
cHcTeMH DpaxMagHismy, OyaausMy, KpHIIHAIZMY Ta iHNI,

Hapami dinocodeski euenna possnsanuca 8 Cepenni BiKH, enoxy
Bigpom:xenna, Hoemil uac Ta B cyuacHomy nepiogi (XIX-XXI cT.).
Cepen BumaTHHX (himocodis mux gacie — Toma Awxeincewxui, I'ep
Abenap, leonapdo da Binui, I'anineo laninei, Epasm Pommepdanm-
coruit, Beneduxm Cninoza, Pene Hexapm, Nomgpid Jaubuiu, Imn-
maryin Kanm, Jlwdsiz Pecpobax, Ieopz lezeawv, Apmyp [llonenzayep,
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Ppidpix Hiywe, puezopiiic Cxosopoda, Bbepmpan Paccea, Kapa
Honnep, Mapmin I'aiidezzep, Anrvbep Kamiwo, 3izmynd Ppoiud, Epix
Ppomm Ta iH.

.ff'-
- . F =
F.
-

|
A\

,.;;1::-.'_$ 5 3anuTaHHsa | 3aBaaHHA Big gigycs Tapaca

|

1. Yn O6vam Bm 3HalioMi pamime 3 ¢inococbKHMH TBOPaMH?
3 axumu came? Yomy BHM sanikaBHIMCH NHMH JKeperaMu?

2. IliaroryiiTe HeBeMHKEe MOBIIOMJEHHHA NpPO: A) JABHBOTPEIlBKHX
tpinocodrie; 6) dinocodir crapogasnix Iagii Ta Kurai; B) di-
nocodie CepennnoBiuusa; r) ¢pinocodier enoxu Bigponxenns;
a) yEpaiHcsERX (hinocodis.

3. HAxi 3 Bijomux Bam dinocodir OVIH TaKoK MaTEeMaATHKAMH?

flk Bm BBa)kaeTe, UM BHOAAKOBO Tak cranoca? Bianosias ob6-
I'PYHTYHTE.

L MNoeTopeHHA Ta NIATOTOBKa 40 BUBYEHHA HOBOro mMatepiany

1. Baxano ARi MHOMHHH OVKE:
A={a;b;eidyx; 32} i B={eid; ysm; p).
Suaigite AUB, ANB, A\ B, B\ A. ¥VramxiTs vci nigMHOKHHA
MHOKHHE ANB.

2. JloeeaiTs TOTOMHOCTI.
a) uz+b2=[a+b}2—2ab; 6) ﬂ2+b2=(ﬂ—b}2+2.{lb.

3. Hpko epunras y KyniEapHill KHH3l, 0 KOHOEHTpPALIA LWYKPY
B cCMa4YHOMY KoMmoTri mae byt 8 % . Ormke, 3BApHBIOIH J Kr
komnory, IOpko Bumipsas v HpoMy BMmicT nykpy. Buasmnocs,
oo BiH cTtaHoBHTE 12 % . CKinsKH rpamieB BOAH MAE JOJIHTH
XJIOMENb V 3BAPEHHMH KOMIOT, mod KOMNOT BiANOBIAB peKo-
MeHgauiaM KyniHapHol KHHMKH?
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do0pasiTe HA nmaommAL npamy { i Tourky C, AKa He HAJEKHTH
uiit npamiii. 3a gonomorow aimiiiku # Tpascnoprupa nobyayii-
Té OpPpAMY, AKA OPOXOAHUTH depesd Touky C 1 yTBOpwE 3 mpsa-
Mmoo | Ky, mo gopieaioe: a) 30°; 6) 45°; 8) 90°. Crinsxn pi-
ImeHs Mae Ko He EH.BI[H.H.HH?

Y ayvmxkax szaMmicTs 3HAKIB NMHTAHHA 3ANHNIITE TAKEe CJOBO
3 TphOX JiTep, mod BoHO OVI0 3aKiHYeHHAM CJ0BA 3JiBa Bijg

AYHOK 1 NOMATKOM CIOBA cIpaea Bi,ﬁ AVHEOK.
a) I1I (77?) EP; 6) TV (???) BYJIb; 8) MO (?7?) TIEJIA.

§ 15. TeepaXeHHA Ta cnNocobu IX goBeaeHHA

m
[ SN
Iy
£y

TeepaXXeHHA Ta IX ICTUHHICTL

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

Yuopa craeca 3i mHOI0 auBHHN BHnajgok. Cninkysaeca 3 apy-
roM yV MeceHIKepi, 1 B HAC BHMHHKJA CYNEepedYKa, Y MOKHA
kynuTn samok 3a 400 rpa. Bin nuime, mo Hi, a 4 oumy, mo
MoHA. Jles He mocBaApHIHCH, aMd JOKH BHIOAJAKOBO He 3po-
3yMiaH, 0 BiH mHme npo sAMok (cnopyvay, v MEHVIOMY —
maeTok (peogana), a a — npo samOk (opuerpii nna saMuKad-
HA). Tobro HanucaHe ciaoBo HIOHTO H OgHe, a4 CEHC — 30BCIM
pisamnii! Ilorim goero cmianncs.
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Tak, imoal Take TpanjiAeThCH, KOAH YiTKO He chOpMYJIOEL
O3HAYEHHA TOTO, N0 00roBopieThcA. BuxoanTs Taku# cobi ka-
nambyp: «lmo cuir i giTh B mKoays., A B MeHe iHIIMI Kasyc
TPAIIMBCA MiJi YaC CILIKYBAHHA 3 NOAPYrow B 4arti. B ogroMy
NOAKACTL A no4yyjaa, MmO 3 ABOX NPOTHJIEXHHX TBEPAXKeHb OJHe
o6oB’a3koro € xubunm. Tomy, Komm noapyra ckasana, 110 BH-
pimmaa He ogAraTH Oiay OJV3KY 3aBTpa B IMKOJY, A CKAa3aja,
1110 He yABIAKL ii B wopHik. Ha mo orpumana agueoBany signo-
Bifk, M0, KpiM Oinoro it wopHOro, € me i iann kKoasopu, Takox
AoBro cwmisamck. 1 gificHO, 3 ABOX TBepMKeHb: «bayaga € wop-
HOWO* Ta «Bayaka € Ginows — opue obor’aakoeo Gyae Henpa-
BHJILHHM, OCELTBKHR Oay3ka He MoxKe OyvrH ogHOYacHO i1 6imoio,
i wopHOW. AJe 1e ¥ He o3HAuae, 10 HeMae iHIIMX BapiaHTisl

IMerpuk i Teranka posnoBinm mikaei icTopil mpo TEepAMeHEA,
Ilerpux HaBiB npukIaj TBep/KeHHA: «3aMOK MOKHA KyIu-
1 3a 400 rpus. I 3anexno Bifg HaroJaocy B CJIOBiI ¢3aMOK» me
TBEPIKEeHHA MOXXe OYTH AK ICTHHHEM, TAK i xnbEmM.

TBEpOMEHHAMKY HA3WBAKOTL 3MICTOBHI PO3NOBIAHI pedYeHHsA, y AKKX
BWUCNOBNIOETBCA AYMKA, NONOXEHHA 4W CyQeHHA nNpo ob0'ekTw,
ABULLE YW1 NpoLecK QINCHOCTI Ta NPo iX CNiBBIAHOLWEHHA.

ICTUHHICTE YK XMDOHICTL TBEPAMEHHA MOXe BCTAHOBNIOBATMCA Ha
OCHOBI XMTTEBOID goceigy abo gomoBneHoCTi.

Hanpukaan, AKOI0 TOBOPHTH NP0 PEeanbHY BapTicTh ob’eKTa,
TO 3 HAIIOTO HUTTEBOTO ﬂﬂﬂﬂiﬂ}? OYeBMHO, [0 3A3BUYAIl 3a-
MOK Mo:kHAa KyouTH 3a 400 rpu, a 3aMox — He MO3KHa. ¥ Iep-
MOMY BHOAAKY TBepa:xeHHA 3 poanosiai [lerpuka Oyae ictun-
HHUM, 8 B ApyroMy — XHOHHM.
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@, IcTuHHICTE OKpeMHX TBeDKEHL HE MOMHA NepeBipHTH Jauue
HA OCHOBi MKHTTEBOTO AOCBiAY, 0COOIHBO AKINO BOHH CTOCYIOTh-
cHa ﬂﬁCTpﬂHTHHK NOHATL. TI‘.TJMY iHﬂ,ﬁi npocTo JOMOBJIAKTHLCH,
o HeBHL TBepAxeHHd € icruEHuMH. Hanpuknan, 6i6aiiina 3a-
noeifks «He Bkpagune», Tob6T0 « KpacTn He MoKHa», BBAKAETHCH
3a CYCHMINBHOK JAOMORBRJIEHICTIO ICTHHHOIO.

i} TBepaXeHHA, ICTUHHICTL AKOro BCTAHOBMKOETLCA 3a [JOMOBNEHICTIO,
y — ¢ Ha3UBaWwTL aKcioMOK.

Y MareMaTHIi AKCiOMH BHKODHCTOBVIOTH AJA BCTAHOBJICHHHA

OCHOBHUX &Aacmusocmeil abDCTPAKTHHX NOHATH. AKclomaMm#

B MATEMATHIII €, 30KpeMa, TAKi TBepIKeHHS.

» §flxa O me ODyma mpama, ICHVIOTHh TOYKH, O[O0 HAMEKATH A
npaMiil i He HajexaThb 1il.

 Yepes nBl TOYKH MOMHA OPOBECTH OpAMY, 1 I0 TOro XK
TIIBKY OJHY.

» Ilpama ginnTe naomMBEY Ha ABI miBnaommHA,

11i Teepa:eHHEA BHpPA/KAKOThE OCHOBHI BJACTHBOCTI TOYOK 1 npA-

mux Ha naoniuHi. Jeranwmime npo noi BaacrupocTi Bl gisHae-

TeCh V PO3aiiai 5 meoro mocibHMEKA.

Y HAYKOBHX HocnijixKeHHAX HaMarawTbed, mob cumerema ak-
cioM Bimmomijana tTakuM BHMoram: 1) axciom mae OvTH AKO-
Mora MeHme; 2) aKcioMHM He MOBHHHI cynepednTH OQHA OJHIM;
3) mae icayBaTH Mojens, Ha AKIH akcioM# peanisywThcd Ha
IpaKTHIL.

Hanpuraan, xpucTHAHCEKA eTHKA 3acHoBaHa Ha 10 zanomigax
(akciomMax), KoTpi BiinoBigaoTh IHM BHMOraM: akciom mebara-
TO, BOHM He CcylepevdarTsk OJHa OJHIH 1 peanlaylThCA HA Ipak-
Tani B GaraTeox Kpaimax. OgEak ne He 03Hauyae, 0 JHIIe
TAKA CHCTEMA €THYHHX AOMOBIEHOCTEH E€IHHO MOMKJIHBA, —
€ M 1HII eTHYH] CHCTeMH, AKl TAK0M 3aJ0BOJBHAITE BUMOIH
I0 CHCTEMH aKcioM.
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3aKOHMU Nnoriku. [loBegeHHA TBEPAIKEHD

& @ @ @ @ ® &8 @ % 8 F 8 & 8 8 ® @ @ & @ ® @ @ ® & @ 8 &% 8 8 F 8B @ ®F 5 F 8 @ B

Ti Teepusxenna, AKi He BBAXKAWTHL aKciomamu, norpibao doso-
dumu (oOIpPYHTOBYBATH) HLIAXOM NpOBeJeHHSA NOMYHMX MIpKY-
BaHb — TOB A3AHHX Mim coD00 ICTHHHHX TBepKEHb.
IMerpuk i Teranxka poanmoBinm npo Aei THonoel noriuni mommun-
KH B MipkyBanuax. Illlob ix me gomyckaTn, Caij 3HATH YOTUPMK
OCHOBHI 3aKOHW norikv, AKl copMmyaiosas e Apicmomend 1mo-
Hag 2300 pokis Tomy. Ilepemiunmo ix.

) SaKoH TOTOXMHOCTI CTBEPAMYE, WO B NPOLUEci MipKYBaHHA cnif
3aB# QW rOBOPUTK NPO Té Came NOHATTA, JOMOBMBLLWCL NPO OAHa-
KOBE WOro TNyMauyeHHA BAPOAOBX YCbOro MipKyeaHHA. MNopylex-
HA UbOro 3aKOoHY Ha3veawTb NIAMIHOK NOHATL.

Came migmina moHATH Bigdynaca mig uwac coinkyBaHHA Ilerpn-
Ka 3i cBoiM ApYroM 00 MOMIMBOCTI npuabaTn 3AMOK 4H 3a-
Mok 3a 400 rps.

® 3akoH npoTunexHoCTi CTBEepaXYeE, WO 3 ABOX MPOTUMENKHUX
TBepOXeHb oaHe 060B'A3KOBO XxMbHe.

Came npo me poanopigana Teraaka: 6ay3ka He Moxe OyTH 04-
HouacHO i 6ig010, i woprow. OfgHak e 30BciM He 03HAYAE, 10,
AKmo O6ayska He € 0in00, TO BOHA YOpHA, OCKiABLKH OJaVyaka
MOMe OVTH, HAOPHEIAN, DJAKHTHOK 4H POMKEeBO.

© 3aKoH BUKNIOYEHHA TPETLOrO CTBEPAMKYE, WO 3 ABOX CYNPOTHB-
Fese Y HWUX TBEPOMEHD, TobTO TBepaxeHb, AKI B3aEMHO BUKNIOYAKTL OgHe

“  OAHOrO, OfjHE € ICTUHHWUM, a Apyre xMBHWM, a TPETbOro BapiaHTy
HEMAE.
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Hanpurnaa, sasrpa pomg abo mige, abo He mige, TpeThoro Bsa-
planTy Hemae.

/

@ 3axkon gocTatHLOI NigcTaew CTBEpPAXYE, Wo Oyab-Ake TBep-
O#eHHA Moxe ByTW ICTMHHUM TiNbKW Todi, KOMW BOHO HaneXHUM
ynHom obrpyHTOBaHO. TOBTO iICTUHHE TBEpPAXEHHA MOXE BUNNW-
BaTW nuwe 3 iICTUHHOro TBEPLOMEHHA, ICTUHHICTE AKOro B¥e BCTa-
HOBMNEHD paHiwe.

Hanpuknajn, icTHHHe TBepKEHHA «YCl TBADHHH JHXAIOTh#
MOMEe BEANATHCA JOCTATHROHD HiHCTHBUEﬁ OJIA BCTAHOBIEHHSHA
icTHHHOCTI TBepJ)KeHHHA «¥YCi KOTH JHXAalOTh*, OCKINBKH KO-
JKEeH KiT € TBapHHOID.

Panime BE BiKe posrnagasy NpaBHIbHI # HeNpaBHJABHI Mip-
kyBaHHsa. [leranessime npaBuia MipkyBaHHA BHBYAE OKpema
HayKa — norika, Ogaax npo okpeMl npasmiaa nobyvaooBH Jorid-
HHUX JAHIIOMKIBE KOPHCHO JI3HATHCH 3apaas.

Hanpuknaja, BAMIHBO 3HATH: AKINO AKeCh TBep/XeHHHA € cIpa-
BeAJIMBHM [AJA NMEeBHOrO IMOHATTA, TO BOHO € CIpABELJHBHM
i pns floro oxkpemMoro BHNAAKY, ane He Hapnaku. Tobro sximo
BCi XBOHHI AepeBa B Jici 3aIHINAKOTLCA BANMKY 3eJIeHHMH, TO
AnuHA (XBOliHe JepeBo) TAKOX JaJHIIHTHCH BAHMKY 3€JIeHOIO.
AJle AKOI0 BCi BUHTENI MaTeMATHKH Ho0pe 3HaWOTEH (GopMyaIH
CKOPOYEHOT0 MHOKEHHA, A BCl BUHTEN MATEMATHKH — JOJIH,
TO L@ He 03HAYAE, 0 KOXHA JoAuHa aobpe anae dopmynn
CKOPOYEHOT0 MHOMKEHHA.

- 8 & @ ® @ ® & @ ® @ @ 8 ®F 8 F ® 5 F 5 F B & B = & 8 B 8 5 & 8 F B F 8 8 8 *8

@ TeepaxeHHa, AKi 4OBOAATH 3a AONOMOrow MIpKyBaHb Ha
©  OCHOBI 33aKOHIB NOTiKK, HAa3WBAKTb TEODEMaMM.

Hanpuxkaaj, Teepjsxents npo re, mo (a-b)(a+b)= a® - b2 e re-
opemow. [lopeneHHa niel TeopeMn I'DYHTYVETECH HA iCTHHHOCTI
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PO3NOALILHOTO TA CIOJAYVYIHOrO 3AKOHIB MHOMKEHHHA, AK]I I03BO-
NA0TH PO3KPHTH AVXKKH Ta 3BecTH noaibui pogauxwu, nobyay-
BABIIH TAKHM YHHOM JIAHIIOMKOK iCTHHHHX TBepA:KEeHb — [0
BEeHHA,

Orpim metony Gesnocepeanbol nNoGyLOBH JIAHIIOMKKA ICTHHHHUX
TBEPAYKeHb, TEOpPeMH MOXXHA JOBOAHTH METOOOM Bid CynpoTue-
Horo. Ile#t meToa I'PYHTYETECH HA JIOTiYHOMY 3aKOHI BHKJIOYEH-
Hf TPeThOrO.

Hanpurnaz, Hexa# y KHurapaio sapoumm 8 ocib. losegemo, mo
npHHaMHI A8l ocof0H HApOAUIHCA B TOH caMHil JeHL THHHA.
JlnAa nboro npunycmumo CynpomusHe momy, wo nompibrno do-
gecmu, TOOTO NPHOYCTHMO, 10 BCl AHI THXKHA, B AKI HApOJAH-
JHCHA i JI0JH, € PisHHMH.

Axnio me npunyiieHHAs OpaBMJIbHE, TO THXJAeHb NOBHHEH
MaTH npuHaiiMei 8 pizaux guis. OgHak MM 3HaeMO, L0 e He
TAK, — THMJAHbB MicTHTE Jume 7 pizEEx gaie. Mm npuinuau
do cynepeunocmi 3 icmunnum meepodxcennam. Orxke, HalIe
NPUNYWEHHA HENPpAGUILHE.

3a JAaKOHOM BHKJIYEHHA TPETHOTO, 13 ABOX CYIPOTHBHHX
TBepJKeHL JININe OJHe iCTHHHe, a iHme — xubHe, TPeTLo-
ro Bapiaaty Hemae. Hame npunywennsa € xubuum, a omaie,
iCMUuHHUM € me, Wwo nompiéno dosecmu: npuHAaiiMHI ABOE i3
8 moged HAPOOHIHCA B TOH caMHIl JeHb THIKHA.

e = — — —

Poarnanyra 1moHHO  TeopeMma | o

Worann [letep [ycTae € YACTKOBHM BHOAAKOM OLIBID T o'
Nexen Hipixne
(1805-1859) — 3ArajJkHOI0 TEEPJAMEeHHs, 10 HO-

R - npuHuwun Hdipixne. -
BUAATHWI HIMELBKUI CHTHh Ha3By npuHuvn Mipixne, Cro
MATEeMaTHK. PHCTABIINCE JAOJATHKOBHMMH Je-
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penaMu imdopmamii, misHaliTecs
npo npuHnun [lipixae Giabime! ]




b Mepesipre cebe!

@ IosicHiTs, 110 HAZMBAKTL TEEPAKEHHAMH,

@ Axum umHOM MOJKHA BCTAHOBHTH ieTHHHICTE WM XHMOHICTH
mpﬂmﬂ

@ HAxi TBEPKEeHHA HA3HBAIOTH axciomamu? flKuM YMHOM BHKO-
PHCTOBYIOTH akcioMm B MaTemaruili?
@ fAxum BUMOram Mae 3aJJOBOJBHATH cHCTeMa arciom?
@ CdhopmyaoiiTe yoTHpH OCHOBHI 3akoHu gorikn. Hasegite npu-
KJajan 1X 3acToCyVBaHb.
@ IToacHiTL, AKI TBEepJKeHHA HAZHBAIOTH Teopemamn, AKumM un-
HOM iX fgoBOAATH?

@ ¥ womy cyre Merony jgoeejeHHs Big cynporusHoro? Hasegits
IpHKJIaIH.

—— -

( TpeHaepHu# 3an

—
~

1. Vkaxirs icTunni TBepAKeHHA.
a) Yci abayka coaoaxi.
6) Cepen abayK TpaniswTbCH 3eJIeHi.
B) Kosxna moguHa 3Hae aHraiiickky MOBY.
r) € moan, AKi 3HAIOTHL AHTAIHCEKY MOBY.
A) Yei rofMHEBKHR y CBiTI NoKaaywTs OfHaKOBHIl yac.
e) a®=a-a-a.

i

2. VYxaxits xubHI TBepAMKeHHA.
a) Ycl CIOHH JiTaiTh. .
6) Cepesn ciouis TpanagoTbes TAKi, H10 AiTAKOTE.
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B) ¥ci pykaBHill mKipAHi.

r) Cepea pykaBuib TPANLIAIOTHCH MKipAHI.
a) ¥ci kBagpaTy MawTh 0o 4 CTOPOHH.

e) 9 — napHe umMcIO.

YEaxiTe nap# TBepHAKeHb, AKI MOMKYTbh OYTH ICTHHHHMH O-
HOYACHO.

a) lla wepemnsa xopta; Lla depemna conoaka.
6) Lle kpicno neper'ane; lle kpicno apoGneHo 3 nmaacTuKY.
B) Ili mrannm cuui; lle conoprusrl mTanH.

YEaxiTeh mapH TBepA#KeHb, AKI He MOXYThL OYVTH ICTHHHHMHA
OAHOYACHO.

a) ILleit apromobine vepBorni; lle enexTpoMobLIE.
0) Ile abayko kucne; Ile abnyko conoake.
B) ¥uopa Bech [IeHE iIIOB join; Ydopa 0viao COHAYHO.

Yrkamirs HenpasuiabHl MipKyBaHHSA.

a) Axmo Bel XymMo:KHEI KHMKKH JeKaTh HA DOAMIE, TO i mia-
PYYHHK i3 MATeMATHKH Tex JeMHTE TAM.

0) Axmo Bcl nomoBi AepeBa OBITYTH HABECHi, TO H JHOA 3a-
[BiTEe HABeCHI.

B) Axmpo Bei asTroMobLII MAaOTE KOJeca, TO H eleKTpoMobiib
MAE KoOJeca.

r) Axmo Bei apepi B OyauHKY nepeB’'sHi, TO ABepi y BaHHY
KiMaaTy — 0Gimi.

YEamiTs npaBHIbHI MIPKYBAHHA.

a) flkmo Bci naogoei Aepesa HBITYTH HaBecHi, To A0NVHA TeX
IBiTEe HAaBecHl, b0 ADIYHA — NOO0J0BE AEpPeBO.

6) fAkmo Bei cobaku € ccaBuamu, To 1 nec [larpor — ccasenb.

B) Axmpo BCi J0KKH Ta BHAEIKH JeKAThL V KVXOHHIH myxaa-
ai, To yaobnena gaiiga noskeuxa Calka Tesk JeXHTb V Ky-
XOHHIM IIYXJIAIi.

r) dxmo Bcli YOTHPHKYTHHEH MawTk 4 KyTH, TO H KBajg-
patr ABCD mae 4 kyTH.



§15. TeepmxenHn Ta cnocoby ix gosensHHs

7. IImuarpuk sanuras v Karpvel, axol gosxuan B Hel Koca. Ka-
TpyCcHa Bijgnosina, mo He 3Hae, aje TOYHO rocrpa, 6o raro i
Buopa HarocTpue. dre cnoso B miaaosi Imutpuka # Katpyei
MO0 BMHHEBATHCAH V JEOX pi:lHHx snavenHax? HAxuit 3akon jno-
rikm mir 6yre nopvmennii v Bignosigi Karpyei?

8. Vumrens reorpadil sanuras, 4
3HAIOTH Y4HI, fKa TeMmmeparypa
nasu. Onecsa Bignosina, mo Ha-
OeBpHe He BHINA 38 TeMIepaTvpy
B KiMHATI, e JmaBa cToiTh. fke
cJ0BO B Alanoai suntens i Oneci
MOTJIO BXKHMBATHCH V ABOX PI3HHX
sHavenHax? HAxuil 3akon Jgorikm
mir GyTe nopyineHuii y Bignmosini
Oneci?

9. VKaxiTe napH cYIpPOTHBHHX TBED/KEHb.

a) Yuopa Gye nosefinok; Yuopa Oye He noHegLIOK.

6) Onenka awbute abavka; Onenka He M0OHTL A0IVEKA.

B) Tourka A memuTts Ha npamii b; Touxa A He mexuTH HA pA-
mift b.

r) lla nomka — peper’sna; lla noka — Meranesa.

10. VkaxiTs, napH cyOpOTHBHHX TBepAMEHb.
a) AsroMobine 3aynuHHBCA Olia OvamHEKY; ABTOoMODiIIB 3VIOH-
HUBCHA He DLna OYVAMHRY.
6) Uncao 7 € mapaum; YUYncao 7 € HemapHHEM.
B) Ili gymacn — gopni; 1 mxuHen — Gini.
r) Imurpuk poar’saae s3afgauy; [IMuTpuK He po3e’'aAzaB 3a-
oady.

CepefiHii piBeHb

11. HaseaiTs TpH DpHKJIATH iCTHHHHX TBep/J:#eHbL i TpH IpHKJIA-
au XHDHHX TBEepPAKEeHb.
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k.
12.

13.

14.

15.

16.
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CihopmyaoiiTe TpH ICTHHHHX TBEPAMEHHA 1 TPH NPOTHJIEK-
HHUX IM TBep/KeHHSH,

Buanaure, SKi 3 nojaHMX TBep/eHbL € ICTHHHHMH, a AKi —
xubauMu: a) CoHne cxoawTh Ha 3axofni; 6) uucno 3 € nopo-
eTHM; B) vEpaineskni andasit mictuts 33 6VKBH; ) KeHrypy
€ MOPCHEKOI TBAPHHOW; J1) KBAJAPAT Mae 5 CTOPIH; €) ¥ THKHI
7 OHIiB.

Busmaure, AKki 3 nogaHWUX TBepAXeHL € ICTHHHHMH, a AKi —
xubauMu: a) Kasaga — esponeiicbka Kpaima; 0) umcao 12
€ HenapHWUM; B) anrnifickkuii andasit micturs 26 airep; r) cu-
Hill KHT — Haibinema B cBiTi puba; a) umcno 111 ginmTeca
Hanino Ha 3; e) oapasy nicia DepeaHs MOYMHAETLCH CiUeHb.

Jlo KoMHOTO TEBEepAKeHHA B JiBiH KOJOHI BHOEPITh CYIPOTHE-
He TEep/yMeHHHA B [PABIH KOJOHILL.

1) lIpama neperunae A) Crorogni gomy HeMae.

BiAPI3OK. B) Yncno a ve Giaepme 3a yuc-
2) Yucno a ginnrees no b.

Hamnino Ha 12. B) Yncno a He minaThCcA HAILIO
3) Yuneno a Hinkime Ha 12.

s3a umcyao b. I') Bigpizok nmeperHHaE DpAMY.
4) CworomHi iige mgomr. J1) Ilpama Ta BiApi3oK He mepe-

THHAIOTLCA,

Ilo KokHOrO TBRepJKeHHA B JiBiil KoJoHII BHDEpiTH CYIpPOTHE-
HE TBEPAKeHHA B NPABiH KOJOHIL.

1) Ininpo Bonagae A) Illpama d He Mae cOiJIBbHHX
B Hopue mope. TOUOK 13 KOJOM.

2) Toura A HaneXKHTH B) Ilpama a e DpoxXoguTE 4Ye-
npaMin a. pea TouKy A.

3) Yucno a He MeHIIe B) IIuinpo He Bnajae B Yopue
Big umcaa b. MOpe.

4) Ilpama d mae cninssi I') Yueno a menme Bijg unciaa b,
TOYKH 3 KOJOM. J) IIpama d porHKaeTheca OO

KOJIA.



17.

18.
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HExwii BHICHOBOK MOMKHA 3pobHTH 3 NOJAHHUX TBep/IKeHb?

a) ¥ei xnmonmi 7-A Knacy awbaarts rpatd v ¢yrboa. Bacuas
HABYAETBCA B T-A Kaaci. Orxke, Bacuasb...

6) ¥Yeci gisuara 7-B knacy rapao cniBawoTts. ONeHKa HABYAETL-
ca 8 7-b waaci. Orixe, Onenkxa...

B) Yei barekm yumiB i yuenuns T7-B knacy npaniooors Ha
enexkrpocrannii. Cur nmana Isanma HaBuaeTsca B 7-B kiaci.
Orixe, nan Iean...

r) ¥Yei vuri it yuesnni 7-I' Ki1acy BHBUAOTE ANOHCEKY MOBYV.
Haniiika masuaerbea B8 -1 kmaci. Orxe, Hagifika...

fAKnii BHCHOBOK MOMKHA 3po0HTH 3 NOJAHHX TBepIKEeHE?

a) ¥ci pubn Bmiors naaeatu. Kapace — puba. Orxe, ka-
pack...

6) ¥Yci popuui Mapiiikn maors kapi oui. Tapac — Mapifiunn
opar. Orxe, Tapac...

B) ¥Yci sipkn Bunpomiaoiors edeprio. Conne — asipra. Orxe,
Conne...

r) CyMa ABOX HeDAPHHX YHCEN € MADHHM 4dHcjaoM. Yncaa a i b
e Henapaumu. Orxe, cyma (a+b)..

a fAocTaTHil piBeHb

19.

20.

3agano TeepmxeHHA: <[z 32 giTell v Kaacl OpHHAHMHL ¥V ABOX
abiraeTeca umcao Ix gHA Hapoamennss. [losegiTe me TBEp-
MeHHA MeTonoM Bij cynporuBHoro. CxopHcraliTecsa migras-
KAMH.

Hosedenna.

I[IpunyerumMo cynporusHe: . Togl B micani mae 6yTH

NHi, a MH 3HAaEMO, IO KiJeKicTE AHIB v Micani me moxe ByTH
pimbme . OrpEMAaTH CYNEepedHICTh, OTIKE, HAIIe MPHIVIIEH-
Ha Oyno HenpapniasHuM. ToAl NpaBMIBLHMM € Te, IO i

Sagano Teepa:xennsa: «B aprobye, obaagnannit 12 noasiiinun-
Mu Micuamu, saiimos 21 nacamup. [openiTs, njo npuraliMai
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21.

22.

L3,

24,

25.

26.

7.

28.

29,

30.
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OAHH [OACAYKHD MAae BiabHe micme nmopy4ds. [losBemits TBEp-
JUHeHHS MeToAoM Bia cynporuBHoro. CropucraiiTecs migkaa-
KAMH.

Hosedenrna.
IIproyveramMo cynpoTHBHE: . Togi B aBTobyci mae OyTH
OacCAXKHPH, 4 MM 3HAEMO, IO 3a YMOBoKW 1x . Orpumanu

CYIepeUYHicTh, OTHe, HAIle NPHNVIIeHHA 0VII0 HempaBHJILHHM.
Toai npaeunbHUM € Te, IO .

. 2
HoBeniTs, M0 3HAYEeHHA BHPa3y |.r—~4|+{r+l} saBxkIn Oyae
HEBiJl'EMHHM YHCJIOM.

: 2
Hosenith, 110 3HaveHns Bupasy (x+y) +|2x-y| sapxan Oyne
HeBil'eMHHM YHCJIOM.

HoBexiTe, [0 3HAYCHHA BHPA3Y —x?+8x-17 saBxkaou Ovae
Bil'EMHHEM 4YHCIOM.

HoeeaiTs, Hi0 3HaveHHA BHpAa3y a’-6a+12 sapmau Oyne no-
OATHHEM YHCJIOM,

. 2
HoBeaiTs, 10 3HAYEHHA BHPa3y (2+ﬂ] -2(a+1)-a(a+2) ne
3AJIEKHTHh Bl 3HAYEHHA 3MIHHOI 4.

y 2
HNosenite, mio snavenns supasy (x+y) +2x(y-x)+(x-y)(x+y)
He 3aJe3HTH BiJl 3HAYeHb 3MIHHHX X 1 .

HoBegiTs, M0 cyMa TPhOX TOCTIOBHHX HATYPAJNBHHX YHCE]
AnUThCA Haino =Ha 3.

HoBegits, 1m0 cyMa ABOX MOCTIIOBHUX HEMADHHMX YHCENT [Ii-
JUTECA HAIino Ha 4.

Hoeegits, mo 3 6yAL-AKHX TPLOX HATYPAJLHHX YHCEN 3aBHIH
€ JBa YHCJIA, CYMa AKHX JiHTHCA HAaino Ha 2.

JHopeaiTs: AKO0 YyKcHo @ — napHe, a Yyncno b ginureca vani-
J10 Ha 3, To gobyroxk ab minmThcA HamLIo HA 6.



32,

35.
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Bucokwi piseHb

Ha uapisromy ocTpoOBl KHBYVTH TiNBKEH (paHTasepu H He (an-
ragepu. ManTazepy 3aB¥MAN TOBOPAThL HENpABAY, aje podiasiTh
e He AJ#A Toro, mob Korochk HAAVPHUTH, a4 TOMY, o Ovab-AKe
icTHHHE TBEep/KeHHA BBa)KawThL XxuDHHM, a xubHe — icTHH-
auM. He harTasepn HiKom He roBOpATHL Henpaeayv. B ogmoro
3 MEeIIKAHIIB ocTpoBa sanuTann: «[lo AKoro Tuny xuTemis BH
BifHOCHTECcA? » Um mir Bim BignosicTn: « A — danrazeps»? Big-
MOBiAE OOI'DYHTYHTE.

Ha ognomy Goni apkyma nanepy Hanucano: «<Te, Ojo HATHCAHO
Ha iHmomy Ooml apkyma, — Henpasgar, a Ha iHmomy OoIi:
«Te, mo HanMcaHo Ha iHmiomy Goii apkyma, — npaejgas. dm
MOKHA BH3HAYHUTH, HA AKOMY DOIIl ApKYVIIA HAHCAHE iCTHHHe
TBEPAKeHHA, a4 HA AaKoMy — xubae? Bianosiae obrpyuTyiiTe.

OauH ceMHKJIACHMK YV KomnaHil Apyais sanponoHyBag cmip:
«5l mocTaBno NOPOMHIO NIAMIKY Ha cepelHHY KimHaTH 1 3a-
NOB3V B Hel». Xmomenb 3vMmiB nepemortH. Bracaimor axol
MijIMIHH OHATH BiH nepemir?

barsko BHpPIIIHB 3aJATH CBOIH MOHBIII-CE-
MHKJIACHHIII KaBepaHe saBjaHHA: «Hassm
Halbiaeme yneno». JloEska 3yMina Hasea-
TH TAKe YHCI0 H oOrpyHTYBAJIA NPABHIIb-
HicTs Bignmoeini. Axe uHciao Haszepana Ais-
ynua? Bracaigoxk AKol migMiHHM ODOHATH 11
BiANOBIAL BHABHJIACH NPABMJIBHOW?

Jlano TpH TBepAKeHHH:

1) EaTypanbsHEe YHCIO X € ALIBHHKOM unciaa 12;
2) HaTypajlbHe YHCIO0 X € IApHHM;

3) HATYpAJBHE YHCIO0 X € IPOCTHM.

SHaiifiTL 3HAYEHHA X, AKUIO Nepile TEepJKeHHdA ¢ iCTHHHUM,
a apyre i Tpere — XHOHHMH.
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) B

41.

42,

Jlago Tpu TBEpAXKeHHA:

1) sarypantse unciao x menme Big 70;

2) HATYpAIBHE YHCI0 X € ABOIMH(POBHAM;

3) marypansse uncno x He ginursea Ha 30.

3HAHITE 3HAYEHHA X, AKOIO JpYre TBepPAXKeHHA € iCTHHHHM,
a mepine i Tpere — XHOHMMH.

3'AcyiiTe, iCcTHHEEM YH XHOHHM € TBepI)KeHHA.

a) (x—y)" =(x+y)" - dxy;

6) x* -y’ =(x+y)(x -y}[x“ +y? );

122y :(Iz_yz)"’_

3’acyiite, icTHHHHM 4i XHOHHM € TBep/KeHHSH.

a) Ilepumerp KBagpaTa naomen 25 em> nopisaioe 10 cm.

0) Axmo nepumMerp KBagpaTa gopieHKOE 32 cM, TO HOro mioma
popieawe 64 cm®.

B) I3 woTHpBLOX KBAApPAaTIB 31 CTOPOHOI 3 CM VTEODHIH NIPAMO-
KYTHHK, NepuMeTp HKoro jopisuioe 48 cm.

B) Xx

Il’srragusare xgonuais 3i6panm 100 rpubis. MHoeemitnh, mio
npuHaiMHI ABoe 3 HEUX 3ibfpanu ojHakoBY KinbkicTts rpubis.

Y paiioni 14 mxkin. oeenits, mo Sk 6M Mik mKomaMH He
poanoginann 80 kommn'orepis, oboB'aakoBo GVAVTE ABI mMIKO-
JIH, AKI OTPHMAKOTE OJHAKOBY KiJdbKicTh KoM 0OTepiB (MOMK-
JHUBO — ¥KOJHOTIO).

Y nmeaxomy micri sa micsaues mapoaunoca 65 mamoxis. [lose-
OiTh, IO cepej MAJIOKIB € Tpoe, AK1 HADOJAHJIHCHA B OfIHH JeHb.

¥V noxipg mimna TtypuerHu-
Ha rpyoa 3 12 ocib. Haiimo-
goamii iz eux — 13 pokis,
a Halicrapmiit — 23. [lose-
OiTh, IO B TYPHCTHYHIH Ipy-
ni € OJHOMITKH.
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43. VYV mromi 740 girenn. Jloseaits, mo cepes HHX € Tpoe, AKI
CEBATKYIOTH CBill feHb HAPOJKEHHS B TOH caMuil JeHb.

bl
44 V maremaTudHOMY 3maraHHi Opano yuacte 30 giveit. Kox-
Hill guTHHi O6yno sanponoHoBano 9 zagau. Tinexkm Anjgpiii-
KO poas’ssaB 9 sagau, a Bel iHmi — wmenme. [oBegits, mo
€ YOTHPH AHTHHH, AKi po3B’A3anM OJHAKOBY KinbkicTh 3agau
(MOMKIHBO — KOAHOI).
— LY
Vot LlikaBuHKK BIA Aigyca Tapaca

Norika (Big rpensk. AOyiKi], a Takox AOYo¢ — cJI0BO, 3HAYEHHH,
AYyMKa, MOBa) — II¢ HAYVKa NP0 3aKOHH Ta pPi3HOBHAH MHCJIEHHSA,
cnocobn misHAHHA M YMOBH ICTHHHOCTI 3HAHB 1 CYAKeHBb, PO HAMH-
npoctimi (opMH, IPHHEONNN TA METOAH NPABHJILHOrO MipKyBAHHA.
TpaguniiiEo JMOriKa € BAMKJIAHBOK YacTHHOK (pimocodii, mpoTe BOHA
HIMPOKO 3ACTOCOBYETBCH H ¥V MATEMATHIL, OPHPOJIHAYHMX HAYVKAX, 1H-
thopMaTHIL TOMIIO.

HagssuuaiiHo mMIKABMMH B JOTiIl € BYeHHA npo cotgismu Ta ma-
pajlokcH.

Cogism (v mepexkiagl 3 rpenbkK. — XHTpa BHTAJKa, BHBEPT) — Oe
HelnpaBsWJbHEe TBepIAXKeHHH, IO li]ﬂpHﬂJIE-Hﬂ' JO4ETHCA NPABHJIBHHM,
a4 Hacmpasji B iforo ofrpyeETyBaHHL ¢8idomo 6YI0 JONVIONEHO TIOMHJI-
KY, AKA B MIACYMKY I IPH3BOAATL A0 HeNpasuJAbHUX BHCHOBKiIB. 1li
BHCHOBKH MOXXYTh BHIJISJATH JOCHTE KOoMiuHO: 4=5; Ovab-gaxknii
TYOHH KYT JOPIBHIOE NPAMOMY TOIIO.

Mapapgokc (v nepeknafi 3 rpenbK. — HeCcnoOgiBaAHWH, AMBHHI) — ne
NpaABHILHE TEEDAMKEHHA, BHCHOBKH 3 AKOr0 € HeCIMOAIBAHHMH Ta CV-
nepedaTs veraneHum nornagam. [lapagoxcen mommpeHi B maTemarH-
i, MHCTEITEL, IpHpPOAHHUYMX HayKaXx, (hinonorii Tromo. Hanpuknag,
BH JHAETE, IO HMOBIPHICTE HEMOKIHBOIL moail mopiBHE HY.I0, 1la-
pPAJOKCAIBEHHM € {I}EI{T. Lo I‘JﬁEI}HEHE TEEPAEeHHS € HelIDABHJIBHHUM,
To6TO AKNIO HMOBipHicTE BHNAAKOBOI NmoAil fopiBHIOE HYIIK, TO BOHA
He 000B'A3KOBO HEMOKJIMBA, a ILIKOM Moke Bigbyruca. 3 goBejeH-
HAM 1LOro (haxkTy BM 03HAHOMHTECH MNlaHIIIe.
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3anuTaHHA | 3asaadHA Big giayca Tapaca

Yu suaitoMmi BH i3 codismamu Ta nmapagoxcamu? dAxmo tak, To
aa Oa)kaHHA po3Ka)KiTh, 3a AKHX obcraBmH BiabyJjoca me 3Ha-
ifoMeTBO 1 XTO caMe nMo3HAWOMHE Bac i3 codismamu um napa-
HOKCAMH,

Kopucrviounck JoJaTKOBHMH KepelamMu imdgopmarlii, migro-
TYHTE HEBEIHKe MOBIIOMJIeHHA npo Bigomi cogismu. Hri mo-
riuni momunkmn Gynm gonymeHi B ix o6rpyHTYBaHHI?

Kopueryiounces JoAaTKOBHMH [:KepenaM#s indopmanii, migro-
TYViHTe HeBeJHKe NOBiJOMIeHHA Npo Bigomi mapagokcH. Ak BH
BBAJKAETE, UH 3AJEXHThH NapaJoKCAJBbHICTL COPHHHATTA He-
cnogisaHux (paKTiB Bij uacy Ta po3BHTKY cychninsctea? Hxugo
TAK, TO AKHAM upHOM? Koo =i, TO yomy?

K‘/ MoBTopeHHs Ta NIRroToBKa 40 BMBYEHHA HOBOro Marepiany

1.

3.

B ogHOMY 3 KJaciB JiHIBICTHYHODO Jilewn HaBuawTbheda 32 yusHi.
Iz anx 16 BHBYAKOTE JONATKOBO MOJLCEKY MOBY, a 12 — uech-
KY. { V9HIB BHBYAKTH AOJATKOBO 1 MOJLCBKY, 1 YeCBKY MOBH.
3'acyHTe, CKIMILKH YYHIB IBOro KJACY BHBYAKOTH AOLATKOBO:
a) JHIme NOoJLCEKY MOBY; 0) aume ueckKy MoBY. CKiIBKEH v4-
HIB ILOI'0 KJACY He BHBYAIOTH JAOJATKOBO AHI NOJBCBKOI, aHi
qechK0l MOBH?

Y rpuryrauky ABC cropona AB Ha 5 cm Ginsma 3a cropo-
Hy BC i BaBivi 6lnsma 3a cropoy AC, 3HAaHAITE CTOPOHH IIHO-
ro TPHKYTHHEKA, AKI0 HOro nepumerp gopisaioe 25 cMm. fk
BH BBAaKAETe, YH € B IILOMY TPHKYTHHEKY Tyvomii Kyr? Yomy
BH TAK BBaxkaere?

Poas’ axiTh pIBHAHHA.

g ¥ = 7
a) ~ = %3 ﬁ}E 4: B)




0 Poap’axiTs cucTeMy piBHAHD.

+y=-1, x+2y=3, 2x-3y=9,
ﬂ {y—x =3; ©) {x—3y=-'1'; B) 3x+2y="1.

‘5. Tlomipxyiire, sxe cnoBo mMae Gyru samicrn sHaka nuramus.

FOTYEMOCS 10 KOHTPO/IbHOI POBOTH
A0 PO34INYy 4
V sasdannax 1-6 yrxaxcime w;mauy. Ha sawty dymiy, sid-
nosiods. :

m fAxe 3 HaBeleHUX MOHATEL € aﬁmmm:au?

A B #CB ) T

«lepeBo» « ATIeTbCHH » J‘op,uimp «CTpymMoK»
2. Slke 3 HABeJEHWX TOHATH € HEOSHAUYBAHNM? |

=

A B B r
B T — «Jliniiine «Cucrema M s
PiBH_.B]IHHI pixnmﬂ.; |




m Teepaennsa, AxKe JOBOAATE 3a JONOMOIOK JOTiYHHX MIipKy-
BAHL, HA3ZHBAETLCH...

A B B ks

’ ff{_-_u"'.
axciomolo { TEOPEeMOI0 O3HAYEHHAM HNOHATTAM

4. Vkawits iCTHHHe TBepIKeHHA.

'-‘-’:%} ¥ci KpoKOANIM MATh YepBOHUIT KOJip WKipH.
B | Oxpewi kameni B MOpi MOKYTB 6yTH CyXuMHL.
B-‘; | ¥ Kuesi coHnle mogHa CXOAHTE i 3aX0NUTS.
I' | Veimoas MaoTs apict, Menmuii i 2 MeTpis.

i | Jeari nasyrn MaoTe 10 1anox.

m Vramirs xubue TRepAKeHHA.

A | 2(x+y)=2x+2y

B (x- y.)""=- x?-2xy+y?
B x*—y? =(x-y)(x+y)
r :.|:2+_:,|rE =(:.E4—_y)(.t+ y]
I 5xy-10y = 5y(x - 2)

m ¥ci TeapuHH ciMelicTBa KOTAYHX MawWTh 4 ganu. Jlesu Hame-
Kark A0 cimeiicTBa KOTAYMX. YKaMITE NpPaBHNLHHUNE BHUCHO-
BOK, AKHII MOJKHA 3pOOHTH i3 IHX JBOX TBEPAKEHb.

Ko:xen nes mae 4 nann.

JInme oxpemi nesn MaioTs 4 Tamm.

Koxnua TBapuHa i3 ciMeiicTBa KOTAYNUX € JIEBOM.

Jlumie okpeMi JieBy € TBAPHHAMY i3 cimeiicTBa

KOTAIHX.

Ko:xHa TBapuHa i3 ciMelicTBa KOTAYHNX, AKA Mae
4 nanwu, € TeBOM.

=Bl R

=




10.

11.

12.

loTyemocs fio KoHTponbHOI poGoTk go posginy 4

¥ zasdannax 7-9 szanuwims sidnoside decamrxosum dpobom
afo HamypatbHuUM YUCIoM.

Hano teepaxennn: «Hexait f(x) — noxinom crenena n (n —
HATYpaJbHe YHCJI0), AKHH MIicTHTE Juime 3aMiHey x. Pieapanna
suay f(x)=0 e nimiitaums». BwaiigitTe n, akmo sigomo, mo
NOlaHe TBePHMEeHHS € ICTHHHUM.

Ha nepmomy nogepei B nidpr 9-nosepxoBoro OyIHHKY 3aiinnio
m ocib6. 3EaligiTe HaluMeHWe 3 MOKIHNBHX 3HAYEHEL m, 00
mie A0 BianmpasiaeHHA Jgidra MoxHA O0YJI0 TOYHO CKA3ATH, IO
npHHaiMHEL Bl ocofl 3 THX, XTO 3alIIOB, BHUAVTE HA OJHOMY
MoBEpcCi.

Haso TpH TBEepAMKEHHHA:

1) marypansee ducnao x 6ineme 3a 10 i menme Big 20;

2) HaTypaJdbHe YHCIO0 X € NPOCTHM;

3) HATYpANLHE YHCJI0 X € NapHUM,

dHalgiTE X, AKINO mepie TBepKeHHA € iCTHHHHM, a Jpyvre
i TpeTe — XuOHHMMH.

Sasdanna 10—-14 pose’ awimb i3 NOGHUM NOACHEHHAM.

CopolyiiTe maTH 03HAYEHHA TOHATTA «CTLIeIb*, BHKODHCTO-
BYIOUH OiAbID 3araidbHl MOHATTA 1 TPOAOBAKVIOUH JAHIIMKOK
03HAYEHL CKINBKH MOXINUEBO. /[0 SKOro HeO3HAYYBAHOrO NO-
HATTA BH BpemITi npHAmMIn?

dragaiiTe BHBYeHe paHime i gaiiTe o3HAYEHHA: a) HaAHOLIL-
moro crniasaoro gaiasEuka (HCJIl) asox matypaisHMX 4HCE;
6) mailimenmoro cniasHoro xkpatHoro (HCK) asox marypaib-
HHX uncen, Axi 6iasm 3arankHl 9YM HEOIHAYYVBAH]L MOHATTA BH
BUKOpHCTOBYBaNK?

Hu npaBuabHHUMH € HaBefeHl miprkyBanHA? HEio B HEX € n0-
rivHa NOMHJIKA, TO AKHHI 3aKOH JOriKH nopymeso?

+Orxpemi HackerbosicTn MaloTh apicr, Ginpmmit 3a 190 cowm.
Mukxona mae apicr 192 cm. Orxe, Mukona — GackerbomicTs.
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13.

14.

Yu npaBunsHHMH € HaBeJeHl MipkyBaHHA? dKo0 B HEX € J0-
riusa NoMHJIKA, TO SKHIl 3aKOH JIOTiKHM nopyuexHo?

«Onesa kynuaa nupisxor. Bigomo, mo Big He cononmit. O1ike,
Onena KYIHIA CONMOAKHII MHPIXKOKs.

) . .. 25
HoeegiTs MeTOAOM Bifi CYOPOTHBHOrO, mo apibd HBE € HEeCKO-

POTHHM., SAOPOMDOHYVHTE TAKOM JOBEJASHHA IBOT0 TBEDAMEHHA
HLaAxoM beanocepeaHnbol NMOOVAOBH JAHIIOMKKA ICTHHHHX TBEp-
oxeHs. AAxuil 31 coocobiB JoBeleHHA BAM BHIAETHCHA IPOCTi-
mum? Bignosige obrpynaTtyiiTe.

3ABAAHHSA MIABULLEHOI CKAAAHOCTI

Ha croni — pazg ia 6 ognakoBux
yamok. Tpn nmepmri 3 HUX DOPOHK-
Hi, a immi Tpm — 3 Bojow. fx
JOMOTTHCH YepPryBaAHHS DOPOMHIX
YANIOK 1 YaIloK 13 BOJOI, TOPK-
HYBINHCE TiNbKH oAHiel vamkmn?
ke icTHHHe TBepI'KeHHA JOBe-
AeTbCA BHEOPHCTATH JOAATHKOBO
A0 TBepAXeHL B YMOBlL 3amawi,
b nodyAyVBATH JAHIIOMKOK M
ana ii poas’aayeadna?

Ho piukn Ges mocTy ojgHovYacHO Habauauaucs asi moguan. [li-
CTATHCH OO0 iHIIoro EEPEPB. IM MOMe JONOMOI'TH YOBeH, AKHI
pospaxoBaHMH Juime Ha oary mwoanay. lIpore Gea croporubol
ponomMoru o0HABI MIOJHHH NepenpaBHJIHCH HA NPOTHJIEMHHI
Geper Ha mboMy 4Y0BHiI. Ik BoEH Bmopanmca? Ske momaTtxo-
Be TBep/IJKeHHA BaM JIOBeJiocHA AOJATH A0 YMOBH 3ajadl, 1100
BOHA MaJa po3s’A30K?



3appadys nigauweHo] CRnapHoCT

Y mroni sasgawTtbea 1090 giren. [losexmitTs, mo npHHAHMHIL
v aBox i3 Hux abiraoTecs iminianm.

Ha 5 moannax wmadu croates 160 kamskok. Ha oanift i3 no-
Juns — 3 KHMxKH. JloBexgiTh, mo € noaHina, Ha AKiH cToiTh
e meHme 4() KHEMKOK.

HoeegiTs, mo cepen OVAB-AKHX OIECTH HATYPAILHHX YHCE]
€ JABa 4YHcaa, PI3HHUOA AKUX Ovie KpaTHOIO D.

HoBenmiTs, mo cepel OVAL-AKHX TPBOX OPOCTHX 4UHCce], 0iab-
mux 3a 3, € ABa uuciaa, pizaunsg sxkux Oyge ginurnesa Ha 3.

HoeegiTs, 1m0 cepen A0BIABHHX CeMH HATYPAIBHHX YHCE
MO HA 3HAWTH TPH YHC/A, CYMa AKWX JiIIHTLCH Ha 3.

[lerpur spoBies, mo 2=4. [lna usoro Bin BigHsae Big obox
YACTHH piBHOCTI N0 3 (DpaBHILHICTE PIiBHOCTL He 3MiHHIACH).
A motim nigric obuaBl YACTHHM OJepKaHO] PIBHOCTI A0 KBajgpa-
ta. [Tocnigosno oxepxas: 2-3=4-3; {-1']2 =1%;, 1=1 — npa-
BHJILHA piBHicTHE. OTiKe, HA AVMKY XJIONIIA, 1 3ajaHA PiBHICTH
€ npaBMAbLHOKW. SIKuil i3 3aKOHIB JOriKM MOPYHIEHO B ILOMY
sgopenedHi»? IlogcHITE CBOXO BiANOBiOE.

Terauka s¢goBenas, mo 4=35. Jlas nworo BoHA B3fjia Opa-
BHJIBHY piBHICTE 4:4=5:5 1 BHKOHAJA NepIIe NepeTBOPeHHA:
4(1:1)=5(1:1). Horim, noginnemu o6uAel yacTHHH piBHOCTI
Ha supaa 1:1, ogep:kana supaBuiabHY#* piBHicTs 4=5. Hxnii
i3 sakoHiB norikm nopymeHo B nroMy «noBenenHis ? Iloacuirs
CBOI0 BIANOBiOb.

3AmicT noHATTA — content of the notion

O6car noHAaTTA — volume of the notion

Heo3sHayysaHe noHAaTTA — undefined notion

lcTunHe (xubHe) TRepmkeHHA — true (false) statement

Noriuni mipkyBausa — logical reasoning

Metog aoeeneHHs eig cynpotueHoro — method of proof from the contrary
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PO34IN 5. CHAPTERS.

HAUMNPOCTILLI THE SIMPLEST
FEOMETPUMHI ®ITYPU GEOMETRIC FIGURES
HA MAOLLUHI ON THE PLANE AND
TA IX BIACTUBOCTI THEIR PROPERTIES

§ 16. HannpocTiwi reomeTpryHi Qirypm Ha NNOWKHI.

BumiptoBaHHA Bigpi3KiB. BigcTaHb MiXK gBOMa
TOMKaMHu

FeomeTpuyHi Qirypu. Touku Ta npami

' Tlerpuky, norpibua gomomora. 36upaemMoca 3aBTpa iXaTH aB-
romobinem iz Bimnuni go Tepronona. Ilikaso, ax npasmiasHO
BH3HAYHTH BificTaEs MiX mumM# micraMu? DBo pisHi gxepeaa
NoOKA3vVoTh pisHi aHavenHa: eig 210 go 240 km. A 30 kM —
e JOCHTH BeJIHKA BIAMIHHICTD!

llllllllllllllllllllllllllllllllllllllll

Ile aposymino, ockinbkM MicTa — He He TOYKH, BOHHM MAalOTh
poamipn, Tomy Tpefa fOMOBHTHCH, BijJ AKO0I 10 AKOI TOYKH pa-
xyveati. Panime Toukow Bigniky Bigcraneill v xomHOMY MicTi
BEAJKAJH MOJIOBHHH momTaMT i B JOBiJHMKAX 3asHadYalH Bifg-
CTAHb MK MICTAMH AK BLACTAHB Mi¥ IX rOJOBHOIMITAMTAMMH.
A pa kapri Gyayeanmu Biapisok Mix ABOMA TONOBOOLITAMTAMM
MicT, BHMiploBann iioro NOBMKHHY, a Jaji, YpaxXoBYIOYH Mac-
mTad KapTH, BH3HAYAJAH BIACTAHR MK MICTAMH O ODpAMIiH.
Bo npupoaHo BBajKaTH BiACTAHHIO Mid TOUMKaAMH caMe JOBKH-
HY Bipiaka, AKHH IX cmoJaydae.




Poagin 5. HAWNPOCTIWI FTEOMETPHYHI IMYPU HA NTOLLAHI.,

Macwrab — BigHOWeH-
HA OOBXWHW Bigpi3ka

Ha kapTi / Ha MakeTi oo
OOBHMWHA BIOPI3Ka Ha MiC-
UeBOCTI / Ha peanbHOMY
o06'exTi.

IlikaBo, ane sapas, MabyTh, AKOCH He TAK BHMIipIOIOTEH Bifcra-
Hi, Do BebcepBic Google Maps (Kapra Google), sanpraknan,
MOKAa3ye BicTaHlI Ta po3paxoByve npubIHM3HMH wac AadA nepe-
CYBAHHA MMKH, apToMolieM, BeloCHIENOM UM I'DOMAJCEKHM
TpanconoproM. | TaMm cKpi3s plani BigcTani!

IIpaennsnao, BiACTAHE Mi TOUKAMH IO OpAMil — HaliMeHIIa
3 MOKJIMBHMX, 1HINI BifICTAHI 3a7€XaTh B TPAceKTOpil pvxy.
3apas Google Maps BuKOpHCTOBYE /8 BH3HAYEHHSA BijcTaHeil
KApTH J0pir, a AJfA BH3HAYEHHA NOJ0KeHHA 00’ekTa — cHCTe-
my GPS.

Jo peui, Ha cyuacHHX kaprax 3a xoopauHaramu GPS momxua
BH3IHAYHTH BiJICTAHR MiXK JBOMA KOHKPETHHMH MICOAMH —
TOYKAMM HA KapTl — HAK N0 OpAMIN, TAK 1 3a TPAEKTOpIEO,
AKOK NOoTpibHO pyxaTHca — mmMKH, aBromobimem, rpomay-
CbKHM TpaHCcnoproM Tomto. Sk Ha mMene, ne ay:xe 3py4dso!

GPS (eig anrn. Global Positioning System — cucrema rnobans-
HOTO NO3WMUIIOBAHHA) — CYKYMHICTL pafioenekTPoOHHWUX 3aco-
GiB, WO AO3BONAE BM3HAYWNTH NONOMEHHA Ta WBWAKICTE PyXy
ob'exta Ha noeepxHi 3emni abo B atmocdepi.

dBicHO, 3pyuHo! Ane A moaymana ock mpo mo, Touka — e ab-
CTPAKTHE HEO3HAYYBaHEe [IOHATTH MATEMATHKH. A BUSBISETLCH,



516. Hainpocriwi reomerpissi dirypn Ha nnoumHi. Busmipiosauns sigpiaxie...

[0 MOZEI0 IILOT0 NOHATTA MoMe O0yTH He JaHIOe caij Big mo-
THKY OJIBNA 4H Kpeiau, a mne i Axkech KOHKpPeTHe Micle Ha
MICIIEBOCT] Ha KIITAJT roJoBnomTaMTy abo HABITH miae MmicTo,
ARLOLOD macirrab KAPTH JOCHTH BETHEKHH.
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Cynep! Toxgi moBmEHA Binpiska NeBHHM YHHOM MOJIEeNIE Bifg-
CcTaHb 1O NpAMiiE Mixk agBoMa peanpHuMH o6’eKTAMH Ha Mic-
nesocTi. Xo4ya NoHATTA Biapiska, MabyTh, He € HeOo3HAYYBAa-
HUM — I¢ dacTaHA npamol. llikaso 6yao 6 mismaTHca mpo me
Ginkme!l

HificHO, AK MH B)Ke 3a3HAYAMH B po3fimi 4, NOHATTA TOUYKMW, Nps-
MOI Ta NNOWWHW € HEO3HAYYB3HUMW MaTEMaTWYHMMW MOHATTAMM.
Ix MomenAMH MOMKYVTE BHCTYHIATH pisHI peanbHi 06’e¢xtH — by-
OINHOK, Imoce, mojge Tomo., HasiTe naanmera 3emMiaa 3 BeJHKOI
BigcraHi 30aEThECA MANEHLKOW TOYKOK B HEO30pOMY OKeaHi
BeecniTy.

Tourn, npaAMi Ta YACTHHH NPAMHX BUKOPHCTOBYBAJIM 3 JaBHiX-
OABEH IJIf PO3MEKVBAHHA 3eMeJLHHX HAMLIIB i BHMiproBaH-
HA iX BeamumH. Came TOMY po3fll MaTeMATHKH, OB A3AHMI
i3 TaKMMHM 3aBIAHHAMH, Ha3BanH reomerpico (y nepexnani
3 rpenbKol — JeMaemMipcmen).

W & @ @ ® @ ® @ # ® @& F 8 8 B8 8 B F F #F 8§ B 8 B #F 8 F B & B & ® 8 B B 8 B 8 88

Y reomerpii, kpiM Heo3HAUYBAHUX MNOHAThH, BMKOPHCTOBYIOTH
TAKO OaraTo BasK/JIHBHX MNOHATH, AKHM JAIOTH O3HAYEHHA.
HEBE,I['EMQ JesAkl 3 TAKUX O3HAYEHbL.

feomeTpuyuHol GIrypoio BBaXaTMMeMo byab-AKY MHOMWHY TOYOK.

@ AKWwo reomeTpuuyHa dirypa € 4YacTMHOW NNOWMHK, TO il Ha3uBa-
' 10Tb NNOCKOK reomeTpuyHol ¢irypow, ¥y NpoTUNEXXHOMY BUNaaKy
il HA3WBAKTb NPOCTOPOBOKD FEOMETPUYHOK Girypoio.
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Posgin 5. HARMPOCTILWI FEOMETPHYHI IFYPH HA NOLLMAHI..,

Tar, NPpAMOKYTHHK 1 KPVT € IUIOCKHMH reoMeTpHYHEHMHE (Qirypa-
L - =
MH , 4 NPAMOKYTHHI napanenenines i kyjis — OpOCTOPOBHMH.

Biapisok — ue YacTMHa NPAMOI, AKa CKNagaeThca 3 ycix TMx i nuwe
T TUX TOUOK, WO NexaTb MiXK ABOMa 3aflaHWMM TOUKaMK L€l NpAMOI.

V rakomy BUNDAgKy ABI 3agani TOYKHM NpaAMoi HAZUBAKIOTEL KiH-
UAMM Biapi3ka, a iHOIl TOYKH Bifipiaka — HOIo BHYTPILWHIMK TOY
kamu. Bynemo BBRamkaTH, HI0 KiHII BiIpi3Ka TAKOMX HAJIEKATH
NBEOMY Bigpisky.

Tpaguiiiino TOYKY DO3HAYAIOTH OJHIEI BEJIMKOK JATHHCHKOIO
GVHEBOIO, IPAMY — OJHI€H MANEeHBKOW JATHHCEKOW OVKEBOIO,
A BiApizoK — [ABOMA BeTHKHM JATHHCHBKHMH OVKBaMH, AKi
BOJIHOYAC [M03HAYAKTEL Woro Kinui. Hanpuknag, sa puc. 16.1
aobpayxeHno Ttouku A, B, opami [, p 1 sigpisor MK, akuni
€ YACTHHOI NpaAMOI p.

Pue. 16.1

. _

Ax Daummo, Touka A HanexwTs npamii [, a rouxka B He Hane-
#uTh mpamin . CumBonamMu ne nmoaHauatots Tak: Al i1 Bel.
Orixe:

Nna ﬁyp,bvﬂm'l' NPAMOI ICHYIOTE TOYKW, AKI M Hanexartb, | TOYKNK,
AKI 1A He HanexaTtb.

*  Jlani, AKIIO He 3asHAYeHO iHmMe, OyIeM0 BBAMKATH, [0 BCl reoMeTpHYHL iryvpa,
AK1 MH PO3arAAJAEMO, € IJOCKHMH.
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516, HawnpocTiwi reomerpussi irypn Ha nnolmsi. Busipiosauss sigpiskie...

Hapegene TBepA:KeHHA BBa)KAETHCHA AKCIOMOW, TOXK #Horo ic-
THHHICTL npuiiMaemo Dea gnoeenenHs. Takomx akciomow € Take
TBEDIKeHHA.

Yepes byab-Aki ABI TOUKM MOXHa NPOBECTWM NPAMY, | 40 TOro X
TiNBKKW OAHY.

3 ocTaHHBOI AKCIOMH BHILIMBAE, 10 npaAMy MOMHA TAKOXE MO~
SJHAYATH IBOMA TOYKaMH, OCKiNBKH BOHH i1 OTHOZHAYHO BH3HA-

yaioTh. Hanpuknaza, npamy p moseaa nosnauntd sk MK (aus.
puc. 16.1).

OueBnAHO, IO MOHATTA «HAJEKATH» TA «JEMATH Mi¥» TAKOXK
€ HeozHauyBaHuMH. Boru imTyiTHBHO 3poaymini Ta Jerko mo-
IeII0ITHCA 3a JOMOMOTOK pHCYVHEIB. Hanmpurmnaa, oueBHIHUM
€ Te, 0 3 TPLOX TOMOK Ha NpPAMIN OfHa | NUWe ofHa NexuTb MiXK
OBOMAa [HLKMMMW.
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P Iami BractuBocti reomerpuuanx iryp MoKHA NOAATH Y BH-
raagai meopem. Hanpuknan, foBeleMO TAKe TBEPIKeHHSH.

TEOPEMA (npo KinbKiCTb CNINBHWX TOYOK NPAMMWX, WO NepeTuHa-

TLCA).

. Axkwo asi pi3Hi NPAMI NepeTHAKTLCA, TO BOHW MOXYTb MaTH
nuile ogHy CNinbHy TOYKY.

CkopHCcTaEMOCA METOLOM [JOBe- ]
genHs Bijg cynporussHoro. [lpumy- i o
CTHMO cynpomuéHe: ABi pizHi npami ‘*-;E* ~”
m 1 | marots Olnbpime ogHiel coiasHOl - Sn TN
roukn. Toali icHYOTE ABI TOYKHM —
K i P, mo HANEXATh AK OpAMil m, Prc. 16.2
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Tak i npamia [ (puac. 16.2). Tobro gepea Toukn K i P nposeneno asi
piani npami. Ane ue cynepeuuTh akciomi mpo Te, moO Taka npaMa
MOKe DyTH miavku odna. OTie, Hallle IPHUOVIINEHHA HeOpaBHJIBHE,
A4 NpaBMILHUM € Te, 1o Oyao norpibHO gopecTH: AKIO JABL plaHl
OpAMi NepeTHHAKTLCA, TO BOHH MAKTh TLIBKH 00HY CHINILHY TOYKY.

Bigpi3ku, BUMipOBaHHA Bigpi3KiB

IlomaTra goBxUHA Bigpizka poad’ACHIOETHCA Yepe3 Taki ak-
ciomm:

KoXeH BigpI30K Mae OOBMKUHY, Binbluy 33 HyNb.

HoexunHa Bigpiska popiBHIOE cymi AOBXWH Bigpi3kie, Ha AKi BiH
po36MBaETLCA DYAb-AKOI MOro BHYTPRIWHBOK TOYKO.

iba |
h'1Vi

JloBHHY BiApi3Ka NMO3HAYAKTE TaK
camo, Ak 1 cam Bigpisox. Hanpuxknan,
Ha puc. 16.3 sobpaxeno Bigpisox AB
i #ioro sayTpimaKw Touky C. Akcioma
creepaxye, mo AB=AC+BC. A or
axmo Touka C gesxuTh Ha npamiin AB
i He € BHYTPIIIHLOK TOYKOI Bigpia-
KA, To apoaymino, mo AB < AC+ BC.

Puc. 16.3

" Bu B:Ke BMieTe BUMipIOBaTH J0BMHHY Biapiska 3a sonomorown
MiHIHKH.

Mig Yac BUMIPIOBaHHA KOXHOMY Biipi3Ky CTaBWTbLCA Yy BIANOBIA-
_/”} HICTb NeBHe [0JaTHEe YWCNO, AKe NO3HAYAE KINbKICTL OOMHMYHWNX
= BiApI3KIE, HA AKI po3buBaeTbcA Uel BIQPI3OK WOro BHYTPIWHIMK
TOMKdMIA.



Tpaguuiitao JOBXHHAMH OJHHHYHHX

Bigpizkie € 1 mm, 1 em, 1 gm,

1 m Tomio. Ha pme. 16.4 zobpakeHo
Bigpiakn AB=3 cm, CD =45 mm.

- -

A [sa BIAPI3KM HA3MBAIOTL PIBHVIMM, AKWIO BOHW MalTh pigHi AoB-
S KMHWA.

& W @ B @ @& @ & @ @ @8 8 B B 8 G PR & & W B B @ & W W F W @ W W 8 @ & @ W A6

S— . i -

""-” Binctanb mid gBomMa TOuKamu — Lie [OBXWHA Bigpi3Ka, AKMA iX

cnonyyae.

NS CepeauHa Bigpiska — Le BHYTPIWHA TOYKa BiApidka, Aka po3ra-

WOBaHA Ha OAHAKOBIW BIACTaHI BiA WOTO KiHUIB.

Takum ynHOM, SKm0 TOuka S — cepeguna Biapizka MK, To
MS =SK.

Hanpuknag, sexait touxkn A, B, C, D poaramosani Tak, Ak
nokasaHo Ha puc. 16.5, npuuomy rouka C — cepeamHa Bigpis-
ka AB, a D — cepeauna siapiska CB. Binomo, mo aosxuna
sinpiaka CD popisnwe 2 cm. 3uaiifeMo 1oBXKUHY Bigpiaka AB.

Ockineku 3a ymomrow CD=DB=2cm, to CB=CD+DB=
=2-CD =4 cm. Kpim Toro, 3a ymosoio AC =CB. Orike, MaeMo:
AB=AC+CB=2-CB=8 cwMm.
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PoarnaseMmo ckaagHimy sagaqdy.

Bigomo, mo cena Abpuxocose, Bummuese # CamBoBe posTamo-
BaHi Ha npaAMoaiHiiigiil goposi, npuuyomy ceno Bumnese pos-
TAIIIOBAHO MiX¥ aBoMa iEmuMH cenamu. Bigcrans Bin AGpn-
kocoporo go CameoBoro gopieawe 12 kM, a Bigcrans Bijg
Abpurxocosoro no Bummuesoro va 2 km Ginema 3a Bigcrans
Big Bummuesoro no Cnmeosoro. 3HaimiTh BiacTaHl Big cema Bm-
IIHeBe A0 ABOX 1HIIHMX CL1.

300pazumMo Ha pHCYHKY cena AOpuxocose, Bumuese i1 Cimso-
Be Toukamu A, B i C Bianosigso (aus. puc. 16.6). 3a ymosow
sanaui AC =12 xkm. Axmo nosnaunTn Bigcrane BC Big Bum-
Heporo go CamBoBoro Ak X (KM), To Biactanes AB Big AGpHro-
coporo a0 BummueBoro cranoButHMe x+2 (km). 3a axciomom
npo noBxHHEY Bigpisaka AB+ BC = AC, tomy x+x+2=12. Tob-
o 2x+2=12, 2x=12-2, 2x=10, x=5 (Km).

Or:xe, Bincrans Big Bumueroro go CaneoBoro JopiBHIOE 5 KM,

a Bimctans Biff Bumuesoro o AGpmkocosoro — 7 KM.
x+ 2__ IE
— BAA—
12 km
Puec. 16.6

ry
éf;ﬁ'—; NepesipTte cebe!
e 5

1,

2.

HassiTe ocHOBHI HeoaHadyBaHi nmoHATTA reomerpii. HasegiTs
NPUEJAJAH 1X MOJAeIeH.

CiopmynioliTe akcioM#, [0 CTOCYIOTHCH HAJEMKHOCTI TOYOK
npamiii.

Cihopmymnwitre it nosejits TeopemMy npo KiaekicTe cniasHHX
TOYOK ABOX ITDAMHAX, IITO NepeTHHAWTHCH.



0 Haiite osmadenna sigpiska. Ax mosmauawTh Biapisoxr?

‘5. Jlaitte osHAYEHHs BiACTAHI MiZ XBOMA TOUKAMH.

@ I[aﬁ'l'e O3HAYEHHSA CepeJlMHM Bijpiska.

@ fAri apa Bigpiskmn HazmeawoTs piBHMMKIT

@3 Ctl:lopﬂ,ﬂmﬁre akciomy, siKa cTocyeThes Bifipiska Ta iioro oB-

(& TpenaxepHun 3an

1. Ha puc. 1 so6paxeni npami Ta Touxu.

a) fAxi Toukwn BHanemarTh npamin a?

0) flki Touxn He mexarTh Ha mpAMiH b?

B) flka npsMa OpoXoAnTL Yepes Touky C?
oz r) Axiit npamiit sanexurs Touxka E?
- Ha pue. 2 sobpaxeni npami Ta Touxn.

a) flki Touxu He HamexkaTh mpaMiit ¢?

6) fAxi Touxn memxars Ha npamii d?

B) fka npsMa npoxoanTs uepes Touxky M?
r) Aki# npamii Hare:xuTs Touxka K7




- Ha puc. 3 sobpasxeni npsama Ta ToYKH. 3 scyiTe, 9M MOMK-
HA DO3HAYMMTH NpPAMY ¢ TAKHM umHOM: a) AD; 6) MD; B) DK;
r) AM.

- Ha puc. 4 z06paskeni npama Ta Toukn. 3'ScyliTe, UM MOMKHA
MIO3HAYATH nNpaMmy a Takum umaOoM: a) KM; 6) KS; B) ML;
r) SB. '

5. Posraansre puc. 5. 3'a-
cyiiTe, CKiIBKH pisHHEX
NPAMAX MOYKHA TPOBECTH
Tak, mob yci npami ogHo-
YACHO MICTHIH: a) OAHY
TouKy S; 0) aBi TOuKHM —
M, L; B) Tpu Toukn — K,
L, P; r) 4oTHDPH TOYKH —
M, K, L, P.

Poarasasre puc. 6. 3'a-
cyiiTe, CKIIBKH pisHHX
NPAMHEX MOJKHA OTPOBECTH
Tak, mob yeci npami oa-

*)

HOYACHO MICTHJIH: a) TO4-
Ky A; 6) aei Tourm —
B, C; B) Tpu Toukm — A,
B, C; r) voTupH TOYKH —
A,C, D, E.




9%
-

-
12

‘HaassiTs yci siapiskn, aki sobpaskeno ma puc. 7.

Hassite yei siapiaku, aki sobpaskeno za puc. 8.

Ha npawmiit @ nobyayitre Bigpisok BC posxkuuoo 5 cm. Ilo-
3HauTe Ha npaAMiit @ Touky K, AKa € BHYTPIIIHBLOIO TOYKOIO
Bigpiaka BC. _

Ha opawmiit b nobyayiite sigpisok KN nosxunoio 4 cm. Ilo-
aHauTe Ha npamii b Toury C, AKa He € BHYTPINIHLOI TOYKOIO
Bigpiska KN.

Ha pnc. 9 sofpamxeno npamy it roukn K, S, T, M, axi ii
HANEXKATh, VKaKiTh yei Tpifikm TOYOK, y AKHX OfHA TOYKA
JeKHTh MK ABOMA immmMME. BanuniiTe Bignosiami piBmocTi
MoA0 AOBXKHHE BiipiskiB A/ KoxHOI i3 muX Tpiiiok.

Ha puc. 10 sobpaskeno mpamy i trouxm A, B, C, D, axi ii
HAJTE:KaTh. ¥ KamiTe yei 'rp:tﬂnn TOYOK, ¥ AKHX OJiHA TOYKA
JIeKHTH MK ABoMa iHmmMu. Sanumits Bigmosiani pisHOCTL
MO0 AOBXKHH BiApiaKiB AnA KoMHOI i3 OUX TPiiioK.




.

Tourka A e cepeanroio Bigpiska BC, gopxuHAa AKOr0 AOPiBHIOE
8 cm. Buanaure posxuny sigpiaka AC.

Touxa K e cepepmnoio Bigpiaka AM. Jlopxuna Bigpiaka AK
aopisuoe 10 cu. Busnaure posmuny sinpiska AM.

VasiTh, mo odiBelnk He Mae Mer, TOOTO Mae HeCKiHUYeHHY
nosxuny. Topi MokHA rOBOpHTH, 10 OJMiBens — 1@ MOJAENb
npamoi. Y MOMKHA Te caMe CKA3aTH MIPO eIeKTPHYHHIL cToBn?
Ipo 3AiTHY cMyry Jeropuina?

VagiTs, mo apkym nanepy € Geamexanm. Toxi moxkua roso-
PHTH, II0 APKYII ODANEpY — e MOJeJb IIoIgHHH. YH MoMxK-
HA TE€ CAME CKasaTH Npo MOBEpPXHIO crosa? Opo NimeHHYHe
none?

(>

Ha puec. 11 sapgano roukn A, M, K, TlepeneciTs pHCYHOK 70
30I0MTA TAa noﬁwwﬁﬁ ncl MOMIMBI npAMi Tak, mob KodHAa
npAMa NPOXOAMJIA uepe3 ABi i3 3aflaHUX TOYOK.

Ha pue. 12 zagano touxn C, D, N. Ilepenecits puHCyHOE X0
somura Ta nobyayire Bel moxxausi npami rak, mob komxua
npsMa TPOXOAHIA Uepe3 ABi i3 3aJaHMX TOUOK.




- ‘Bumipaiite gosxmuan Bigpiskis #Ha pue. 13. fki sigpiskn pis-
-:Eli? SanumiTs JOBMHUHH BUMIpAHMX BiApiskie y carTHMeTpax

.
m Buwmipaiite gosxunan ni;[ptaxin "a puec. 14, fAxi sigpisku pie-
ni? Banmxdn MOBIKHHH nmﬁpmx BifipiskiB y caHTHMeTpax

21. Ilobyayitre mpamy b. Ha npawmiit b mosmaure siapisox MN
noexuHo 6 cm. Ilosnaure Touky S — cepeiuHy Biapia-
, Ka MN. '

W Iobyayitre npamy m. Ha npawmiit m nosmaure Bigpisox AB
aoBxkuHOK 4 cM. Ilosmaure Touky O — cepeguny Binpiska AB.

m 3anano toukm A, B, C, npuuomy AB=4 cm, BC=T cwm,
AC=3 cm. YUn nemxars Touknm A, B, C va oaniit npamii?
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24,

26.

27.

28.
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Axmo Tag, TO AKA i3 3a3HAYEHHMX TOYOK JEKHTHh Mid ABOMA
igmuMu?

Sagano toukn P, S, T, npuuomy PS=12 mm, ST=10 mm,
PT =2 mm. Yn nemxars Toukn P, S, T ma oamiii npamiii?
Argmo rTakg, TO AKA 13 3a3HAYEHHMX TOYOK JEKHTH Mid JBOMA
iHmMuMHE?

Sapano eigpisoxk AB gopmuuow 12 cm. Touka M € BayTpim-
HbLOI TOYKOIO Bigpiska AB. 3HaiiniTe fgoBxKHHEHN Bifgpiakis AM
i BM, axmo poBsuHAa Bigpiska AM ma 3 cm OinbIna 3a J0B-
HuUHY Bigpiaka BM.

Sagano sigpizok MN posmxunow 15 cm. Touka O e ayrpim-
HBOIO TOUKOW Bifpiska MN. 3maiigite noexuEn Bigpiskis OM
i ON, armo posxuHEA Bigpiska OM ma 2 cm mMeHma Big a0B-
KUHKM Bigpiara ON.

HNapura suiimia 3 oMy HA nporyassky. CnouyaTKky BOHa mpo-
mna 300 m Ha exig, norim 200 M Ba niegens, norim 300 m
Ha 3axig i saiimaa B Kade «Pianka». 3o06pasiTh cxemMy Mapino-
pyry lapuum Ha apkymi B kaitueky. Ha akiit eigcrani eig
aomy Mapmam poaramoBano Kape «Pianxas?

Inna mykae ¢nmipaTceknil ckapis»
y cebe Ha madi. 3a cXeM010, AKY
aas #omy aig 'puusko, Big eno-
YATKY HINOB Bijg BemHkol abayHI
B caay 20 m mHa niBHiu, nmotim
40 m Ba 3axia, a morim 20 M Ha
niBgeEs. ¥ nepomy wMicoi Lona
noYyag Komath 1 nobaume, oo
¢IIpPATCEKHM cKapboM» BHS-
BHnacA OaHKA JHMIOOBOrO Mepy.
3obpaziTe cxemy gina 'punska
Ha apkymrl B KaiTHHKY. Ha akin
BiicTaHl Bij Beaukol s0ayvHI OyB
«ckapO» mina 'ppoexka?




m Iz ovekry A go noyveEkty B wMoxEHaA gictatTMca TpbhoMA
pizammu maaxamu (auB. puc. 15). Buwmipsiire 3a pgo-
TOMOTOI0 MiHIHKH NOBKHHY KOMHOrO miaaxy. Bmamaure,
AKMI MUIAX € HalijoBmIMM, a AKMi — HAWNKOpOTIINM,.
Ha ckinexku mizimerpis maligopmuii muax OGinemmil, mim

attion ?
30. Is nymkry M g0 nynkty P MoxHa jicraTHCs TphOMa

pisanmu  masxamu (ams. puc. 16). Buwmipaiite 3a go-
NOMOrol JiHIKH JOBXHHY KOMKHOI0 muaxy. Busnaure,

AKHH [UIAX € HAiioBmHuM, a #AKUH — HalKOpOTIIHM.
Ha ckinpxkn wmizimerpis HaligoBmmii maax Oiasmmil, Himx
HAWKOPOTIIHIA?

31. BobpasiTh y NpAMOKYTHiH cHCTeMi KOODAMHAT mpaMy y=4
i roukn A(-2;4), B(4;-3), C(0;4). ki is qux Touok Hae-
FATH Il npamii, a AKI — He HaJeXKATH!

-

m 306pasiTe y NpAMOKYTHiH cHcTeMi KOODAMHAT NpsMy x=-2
i rourn K(-2-1), L(4-3), P(0;-2). SIxi is nux Tovox Ha-
Jemxars il npamii, a Akl — He Hanemars?
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33.

31.

39.

244

Sanano Bigpisox AB gopxkunow 12 em. Touka M — BryTpim-

HA ToOuKa Bigpiska AB. 3malinite moekHHH Bigpiskie AM
i BM, akmo AM:BM=1:2.

dagano siapisok MN gosxuaow 15 em. Touka O — BayTpim-
HA Touka Bigpiska MN. 3maiigits aoBxuHEM Bigpiskis OM
i ON, akmo OM :ON =2:38.

Tourkn A, B i C manemxars npaMii ¢. YKamiTs TOUKY, AKA Je-
MHUTE MK aBoMa immmMmu, gxmo: a) AB=9 cm, AC=6 cm,
BC=3 cm;6) AB=T cm, AC=12 cm, BC=5 cm.

Touxkn D, F i L sane:xaTs OpAMii a. YKamXiTh TOYKY, AKA Je-
MKHUTE MiXk asoma immumu, axmo: a) DF =5 em, DL=12 cwm,
LF =7 cm; 6) DF=10 cm, DL=4 cm, LF=6 cm.

Bigpizok MN mae Oiasmry AOBMHHY, Hi¥K Bigpisox PQ, ane
MeHIy, Hix Bigpisok AB. Bigpizox PQ mae 6insiny gosxHHY,
Hix Bigpisoxk ST. Axwuit Bigpisok iz sasHaAYeHHX Mac HaHOLIL-
Iy AOBXHHY, 4 AKHH — HaAMeHImy?

Bigpisok OM wmae Ginsmy gosB:xuHY, Hid Bigpisox AB, ane
MeHINY, Hix Bigpizox PQ. Bixpizox PQ mae MeHITY JOBXKHHY,
Hix Bigpizox CD. dxui BiApPI3oK 13 3a3HAYEHMX MAE HAHDLIL-
Iy AOBXKHUHY, 4 AKHi — Halimenmy?

Touxka B — pHyTpimasa Ttouka Bigpiaka AC. 3HaiigiTe gos-
#HuHH Bigpiskis AB, BC i AC, axkoo 3a AOBMEHHOI Biapi-

ok AB ma 4 cm @i ogHOYacHO B nisropa pasa bGinemmuit aa
Bigpisox BC.

Touxka M — BHYTpimHs Touka Bigpizka KP. 3maijgite g0B-
sKWHHA Bigpiskis KM, MP i KP, axmo gosxuHa sBigpiska KM
#a 20 cm meHma Bij noexxkuHHM Binpisaka MP, a sigpizox MP
38 JOBKHHOK B J pasH Olinmmi 3a Bigpisorx KM.



41.
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Ha mippisky AB noamaueno Touxkn C i N rak, mo AC=4 cm,
BN =3 cm, NC=1 cm. 3aaifiTs JoBXKHEY Bigpiaka AB. Poa-
MIAHBTE BCl MOMUJIMEL BAPIAHTH POSTAIIVBAHHA TOYOK.

Ha siapiaky MN nosaageno toukn O 1 P rak, mo MO = PN =
=3 cm, a OP =2 cM. 3uaiigites posxuny sigpiska MN. Poa-
TJIAHBTE BCl MOMJINBI BAPIAHTH PO3TAIIVBAHHA TOYOK.

Ha npawmiit a sasato Toukn A, B, C tak, mo AB=5 cm,

BC =3 cm. HArkow momxe O6vrn gosBxuHA Bigpiska AC szamerxHO
Bij posramyBaHHS TOUOK?

Ha npawmiin b Baato Touxkm O, P, @ Ttak, mo OP=6 cm,
PQ=2 cm. fAxomw moxe OyTH gosxuua Bigpiaka OQ aanemHO
Bil pPO3TAIIVBAHHA TOYOK?

Bimomo, mo Bigcrass Mix ronoBEHMH nomrtamTtaMu Kmesa Ta
Binoil llepxen no npamiin gopisawe 77 kM. Busnaure gos:xn-
HY (v cM) Bigpiska, aKuH 3’€IHYE TOYKH, [0 NO3HAYAIOTH IIi
HaceJIeHl NVHKTH Ha kapti macmrabom 1:3100000. Bigoo-
Bilb OKPYIVITE 0 JECATHX.

Bigomo, mio Bicrans Mid roJosHEMH nomtTamraMm#u Kueea ta
Kpemeruyka no npawmiit gopieewoe 256 kM. Buanaure foBxu-
HY (v cM) Bigpiaka, AKHH 3 €IHYVE TOYKH, [0 MO3HAMAITH IIi
HaceJeHl nyHKTH Ha Kapri macmrabom 1:5000000. Bigno-
Bilk OKPYIIITE M0 OLIHX.

BuaiifgitTes Bigcrams Mk Toukamu L i F, saxkmo L(2;-5),
F(-4;-5).

3uaitite pigcrane mixk Touxkamu K i M, sxmo K(-3;6),
F(-3;-5).

300pas3iTek VvV OPAMOKYTHIH CHCTEMiI KOODPAHHAT OpPAMY
y=2x-3, Toury A, AKAa HAJNEKHUTH Uil npamiit, i Touxy B,
AKA He HAJEXHATE il npamiii. 3HaliliTE KOOPAWHATH TOYOK A

i B. fIky BaacTHBICTE MAIOTh KOOpAMHATH: a) Touku A; 6) Tou-
Kn B?

245
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3o0b6paziTk VvV OpPpAMOKYTHIH cHCTeMi KOOpPAHHAT NOpPAMY
y=-3x-1, Touxky S, AKa HaAeXHTh il nmpamii, i Touxy N,
AKAa He HANEMKHUTL il npamiii. 3nailifiTe KOOpAUHATH TOYOK S

i N. Slky BnacTHBicTh MAIOTHh KOODAHHATH: a) ToukH S; 0) Tou-
ku N?

) BucoKuid piBeHb

3'acyiire, un nexarsh Toukn A, B, C ma oaniil npamii, axmo:
a) AB=2 cm, AC=06 cm, BC=5 cm; 6) AB=1 cm, AC=T cm,
BC =8 em. Arxmo rak, yramxiTs, AKa TOYKAa JeMUTL MiM ABO-
Ma IHIMAMH TOYKaAMH.

3'acyiite, un nexars Toukum K, L, M Ha oamiii npawmiii,
Akmo: a) KL=8 cm, KM =3 cm, LM =5 cm; 6) KL=4 cm,
KM=6 em, LM =12 cm. Axmo tak, yKamiTh, AKa TOYKA Je-
SKHTHh MiM ABOMA iHMIUMH TOUKAMH.

Touka M — cepeamnna Biapiaka AB, touka K — cepean-
Ha Bigpiska AM. 3maligitTs noBxHHEY Bigpiska AB, axmpo
KB=12 cwm.

Touxka L — cepegmna Bigpiaka CD, touka N — cepenn-
Ha Bigapiska LD. 3manzite posxuEy sigpiska CD, armpo
CN =24 cwm.

Biapiaok gopxuaHOW 30 cM posaianam HA TPH BIAPI3KH piaHO]
popxuuu. Bigcrans Mix cepeamuamm Kpaitnix sigpiakie go-
piBHIOE 18 cM. 3HAHIITE JOBKHHY CepelHBOrO Bipiska.

Biapizok popxuBO0w0 42 ¢M posfiinan AOBiNLHOK TOYKOK HA
ABA BiapiakH., 3HAHIITE BiACTAHR MiXK CepeIHHAMH IHX JBOX
BIAPI3KiB.

Hano worupn touku: A, B, C, D. Bigomo, mo Touxkn A, B, C
JIeKaTh HA ofHIiN npamii i Toukn B, C, D Ttako:x gexarb Ha
oaui# npamif. [loBexiTs, N0 BCi YOTHPH TOYKH JIeMKATH HA O]-
HiH nmpamin.
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Hano worupu npawmi: a, b, ¢, d. Bigomo, mo opami a, b, ¢
NepeTHHAKTHECA B OAHIN Touni M npami b, ¢, d Tako:K nepe-
THHAKOTLCA B OofHiH Touni. [orexiTh, mo Bci worupm npami
NepeTHHAKTLECA B OJHIH TOYI.

59. 5k oorpifHo posTamyBaTH IIiCTEH TOYOK, oD BOHH BH3HAYA-

JaH TiAbkH micTh pisanx npamux? IlpoimmocrpyiiTe Biamosias
PHUCYHKOM.

60. Ilpopenn w=woTHpu npaAMi, KOMKHA 3 HAKHX NEePeTHHAEThLCH
3 TphoMa iHmHEMH. CKIIBKH TOYOK NEPeTHHY MOJKHA OJepHa-
ta? IlpoimwcTpyiiTe BiANOBiAL PHCYHKAMH.

T
T

LlikasuHkwn Big gigyca Tapaca

i

—a2

[eomeTpia (3 AaBHBOUPENBKOL YN — 3eMad, WETPEW — Mipalo)
Dvia «BiKpHTa» €rHOTAHAMH IoHaA 4 THC. POKiB TOMY H BHHHKJA
y 3B A3KY 3 poanmBamMu piukE Hin, sKl mocTiiHO 3MHBaAIH Memxi
deMe/ILHHX AiNAHOK, 1 e npuasomguino xo HeobxiguocTi 3amoBO IX
paMipoBaTH. IloxXomKeHHA TEepMiHY <«TeoMeTpid» 3'AcCYBaB JABHLO-
rpenbkui pigocod Eedem Podocwvruit (IV er. go u. e.). ¥ crapogas-
HiX IpekiB reoMeTpif cTANA MATEMATHYHOK HAVKOI, a4 A8 HAVEH
Npo BUMIPIOBAHHA 3eMJi DVI0 BBeI€HO TEPMIH «Teoje3ids.

¥ nepBuHHOMY CBOEMY 3HaueHHI reomerpia — Hayka npo ¢girypu,
iX BlAEMHEe PO3TAIIVBAHHA TA PO3MipH IX YacTHH, & TAKOX IIpPO Ie-
pereopesHs (iryp. Chorogni mMe:xi reomerpil BH3HAYMTH JIOCHTE He-
NpoCcTO, BOHA NPOHHKAE B Vci iHII posginm MareMaTHKH — aaredpy,
TeOpild YHCeNl, MATEMATHYHHH AHAJI3 TOmIO. ¥ CyYaACcHIH reomeTpii
BHOKPEeMJIIOIOTE Taki migpoaainu, Ak anarimuyna 2eomempis, npo-
EXMUBHA ZEOMEMPIA, KOHCMPYKMUGHA 2e0Mempia Ta 1H.

¥ Crapogasniii I'peniii sHauHMii BHECOK V PO3BHTOK reoMerpii Ak
HaykH apobunu Eewaid, Apximed, Anoanoniu Ilepsvruu, Ilighazop.
HapgzssmuaitHO BAXKIHMBE MicIle B JOCTI/KEHHAX i3 reomerpil sanma-
0Th cKknageni oanaeko 300 p. go H. e. «Hauana» Esxnina. Ila npana
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Po3gin 5. HAWNPOCTILWI FTEOMETPHUYHI @INYPH HA N/TOLWLMHL...

H CBOTO[IHI 3AMHINAETHCH 3PASKOBMM BHKJIAJEHHAM V JAVci arkcioma-
THYHOIO MEeTOoAY: BCl NOJMOMEeHHA BHBOAATHCH JOrIYHHUM IIIAXOM i3
HEeBEJIHKOro YHCIA ABHO 3a3HAYMEHHX i He JOBOAHUMHX IPHOVIIEHL —

axciom. Came ToMy [aBHLOIPENLKY reoMeTpid HAZMBAKTH ChHOTOAHI
esKnidogolo zeomempicio abo eremMeHmapHow zeoMempicio.

3l

ik
-f

3anuTaHHA | 3aBgadHA Bia aigycs Tapaca

| 1. IMigroryiiTe HeBenmKe NOBifoMJEHHS Npo icTopilo reomerpii

B CrapogasasoMy €runrti ta Crapomasuia I'penii. ik Bu BBa-
aeTe, YOMY reoMeTpHuH]l BUeHHA HADYJIH TAKOI NONVJIAPHOCTI
B VueHHX Toro uacy? Bigmoeige obrpvaryiite.

2. [lizmaiiteca Olasime mpo HeeBkJaigoel reometpii. Ax Bu BBaA-

JAacTe, JOMYy B MaT€éMATHIIL Ta HOBCAKAEHHOMY JKHTTI MOMKYTh
icHyBAaTH ¢napajienbHis Teopil, AKi BBaXKawOTL 0IHAKOBO icTHH-
Humu? Bignosigs obrpyaTyiiTe.

(_/ MoBTOpeHHA Ta NiAroToBKa 40 BUBMEHHA HOBOro Marepiany

1.

2,

CopocTiTe BEMpasH.
a) 2a(3b-4)-3b(2a+6); 6) (4x-1)(y+2)-(3y-4)(x+1).

Poap’axiTs piBHAHHA.
a) l_x:5; 5) _+£:2 )ﬂ_ﬂ 1.
4 3 2

3. Ilporarom micsus oripk crnodatky nogopoxuanu Ha 20%,
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a noriMm nmomemeBmman® Ha 10% Big #Homol miEm. Bacmasko
X0ue KYIHTH D KT OripKiB 3a 0CTaHHBOW MiHOW. CKIIBKH rpo-
meill BiH 3anmaTHTe, AKOIO nouaTkoBa niHa 1 kr oripkis go
BciX amiH miH crasoBuya 10 rpa?



§17.

§17. Kyr, aupmn kyTie bicekTpuca kyTa. CyminHi Ta BepTHKANLHI KyTH

Iz cena Becene go cena 3aragkoee € 5 cremok. Ilani Xapwu-
THHA, AKa XHBe Vv BecenmoMy, KoxHol Hefinl XoAHTE 0 cBoel
noapyvru nadi Cdpocunil ia 3aragkosoro, o0HpalYH CTEKKY
TyaAu i Hasa] HapmaHHs. 3HaliiTe iMoipHicTe TOrO, MO DaHi
XapUTHHA XOAHTHME [0 CeJa JarajKoBe H Hasaj pisHEMH
CTex K KaMH.

300pasiTs Vv 30IIHTI OpAMY d, TouKy K, HI0 HAJEXKHTH IIpHA-
miit @, i 3 ToukH, #ki He Hanexars npamiit a. ITobyayiite
npoMeHi 3 mouyarkoM v Touni K, Al mpoxomaTe uepea 3 iHnmi
Touku. CKiAbKH yTBOpHMIOCH Pi3HHX KYTiB i3 BEPIIHHOIO B TOY-
ni K7 BumipaiiTe rpajgycHi MipH oIepKaHHX KVTIB 3a J0MOMO-
row TPAHCIOPTHPA.

KyT, Buam KyTiB. bicekTpuca kyta. CyMKHI
Ta BEPTUKaNbHI KyTH

NMpomeHi Ta KyTHU. Bugm KyTiB. BicekTpuca KyTa

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

Ilpusit, Teraako! Illoiiro migiliMaBcAa cXogaMHB Ta 3agVMAaBCH
HAJI TAKHM ODHTAHHAM: YOMY HiZHOM OJHHMMH CXOJaMH JAETHCH
BaXKue, Hi iHmmmu?

Ile npupogno, 60 KyT IXx Haxmunay moxke Oyru pizHEM. Ynm
OLIBIIMHA KYT, THM KpyTimi cxoawm H THM Oinbme cHa moTpib-
Ho, mob ix nogonatu. Ilpubauaso te came ia CoHuem BiaGy-
BAETHLCH: YHM Oinemui# KyT Haja ropmi3oHToM Mae CoHme, THM
BOHO rpie cuiabHimme. ¥ niBgeHHHX KpaiHax LeH KyT VIITKY
B3araji maiixke NpAMHI, TOMY TaM JV:Ke CIHeKOTHO.
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IHixaso! Buasnaersca, mo B HamMoMy 3*HTTI baraTo mo same-
FHUTH Big KyTis, Hanpumrnang, womm igem Ha astomobimi, To
YMM MEHIIHH KYT HOBOPOTY, THM IPOCTilIe BHKOHATH LeH Ma-
HEBD.

Tak, a gna Gyguekies #Ha pieEuHl baskaHo, mob BOHH YTEOPH-
BAJTH 3 NOBEDXHERD aemMJri KVT, HKOMOI'a OMHEUAH A0 IpAMOID,
inakme mosxe Oyvrm 6iga. [lymaw, 1Mo me xKopucHo — 3HATH
Opo KyTH skomora Oinsmel

Tax, KyTH HAASBHYANHO BAXKIMBLI H vV MareMaTHILi. [ﬂﬂﬁ ix
3po3yMiTH Kpamie, AaMO0 CHOYATKY KilbKa 03HAYEHb.

lpomerem Ha3nBawTbk YaCTUHY NPAMOI, AKa CKNAagaETbCA 3 YCiX
TOYOK MpAMOI, Wo nexats no ogwH Gik Big 3agaHol ToukK Ui€l
NpAMOI.

3apjaHy TOuYKY Ha3vBaWTb MNOYATKOM MNPOMEHA, a pewWwTy TOYoK
NPOMEHA — BHYTPIWHIMKW TOYkamu npomeHs. byagemo BBaaTti,
WO NOYaToKk NPOMEHA TaKOoX HaNeXuTb NPOMEHI.



§17. Kyr, aupmn kyTie bicekTpuca kyTa. CyminHi Ta BepTHKANLHI KyTH

IIlpomias nDO3HAYAIOTE [ABOMA BEJIHKHMH Ja-
THHCBKHUMHM OYKBaMHu, Mepma 3 AKUX — I[0YATOK
npomens, Haopuwrnag, ma puc. 17.1 zobpaxeno
npomias AB.

(5, 3ayBasKHMO, 10 NOHATTH «<JeMKaTH [0 oguH Oiks € HeoszHA-

g 3 i i 1

| et YYBAHWM. Bouo rakomx IHTYITHEHO 3po3ayMLIe, AK 1 NOHATTA
¢HaJdeHaTH » M eJIeKaTH Mimx », TA Jerio MoIJenwETsLCA 3a J0-

DOMOT'OKy DHCYVHES.

IloraTes BiApiska Ta MPOMEeHA CTOCYVETHCA TAKA akKcioma.

—

Ha Gyab-AKOMY NpomeHi Big MOro no4artky MoxHa Bigknac-
TW BIAPI3OK AaHOl AOBXWHK, | A0 TOrO X TINbKW OAMH.

Iz miei akciomn, 30KpemMa, BHILIHBAE, INO PIBHI BiApPI3KK MOXHa
E'}.I’M'IETHTH HaknagaHHAM.

- & @ @ B @ B @ R A RO R R R R A A @B @ R R R R R R R R R @ R R R RO E E EaaE

[eomeTpuuHy ¢irypy, AKa CKNafaETbcA 3 ABOX NPOMEHIB,
“\/_E WO MalTb CNINBHWIA MOYATOK, Ha3WBaKTbL KyToM. TOYKY,
U o AKa € CNiNbHUM NOYaTKOM NPOMEHIB, Ha3nBaTb BEPLIMHO
KyTa, @ caMmi NpoMeHi — CTOpOHaMWn KyTa.

Kyr apebinpmoro mossauawTs abo ogrien
BEJHKOK JIATHHCEKOK OyKBOK (BepHIMHA
KyTa), abo TpromMa OyKBaMH, NpPpHYOMY Bep-
IIKWHA KyTa Mae OyTH poaTalloBaHa locepe- I
muHi. Hanpuknan, ma pue. 17.2 sobpamxkeno
Kyt KLP, abo gyt L. Jlna mozHaueHHA KYTiB
TAKO¥ BHKOPHCTOBYIOTHCHA 3Hadok <. Ha-
npagaan: £~ KLP, 7 L.

P
Puc. 17.2
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KyTn Takok Mo#HA NO3HAYATH MaJeHbKH-
M GykBamu rpenexoro amdasiry (o, B, v
romo) abo nuppamu (1, 2, 3 Tomo).

HAxmo Ha npnm.ii AB Baatn Toury C, To
npomeni CA i CB HasHBalOThL [OMNOBHANLHMUMIM Puec. 17.3
npomensmn, a kyr ACB — po3ropHyTum KyTom
{pm: 17 3}

@, KomHa npAma Ha nnowwmHi po3bueae uio NNowmHy Ha Agi nienno-
C WMHK,

IeTunHicTs OCTAHHBLOIO TBEPAMKEHHA npuiimaemo Ge3 xoBejeH-
HA, ToOTO BBasKaeMo Horo axciomolo.

. Kyt po3buBae nAoWUHY Ha fBi YACTVHK, KOXHY 3 AKX Ha3WBaOTL
@ - Nnockum Kytom (muB. puc. 17.4).

Hexaii sagano xyr ABC, sxuii He € POSrOPHYTHM, i IPOMiHB
i3 mouarkom y Touii B. Beakarunmemo, 1o el npoMias npo-
XOQWTh Mik cTopoHamu kyta ABC, sxmo BiE neperwHae Bigpi-
sok AC. Hanpuknan, ma puc. 17.5 npomias BM mpoxoants
Mik cropoHamu Kyra ABC, a npomias BK — Hi.




§17. Kyt, aran KyTie. bicekTpwca KyTa. CyMintHi Ta BEpTHKaNbHI KyTH

Jna poaropayTOro Kyrta OyaemMo BBa:KATH, I[0 MiK HOTO CTO-
poHaMu mpoxoanTth Dyab-skuil npomins i3 nouarkom y foro
BEDIITHHI.

W & F @ @ & @ @ & % B " @ F & & 8 & F @ & & @ F @ 8 @ @ F @ @ & @ F @8 @ @& @8

OcHOBHI BIACTHROCTI KVTIB ONHCVIOTECH TAKHMH axcioMamu.

OcHOBHI BNacTUBOCTI KyTiB

1. KoxeH KyT Ma€ rpagycHy mipy, Binbly 3a Hynb. Po3ropHyTWiA
KYT Mae rpagycHy mipy 180°

2. lpagycHa mipa KyTa AOpIiBHIOE Cymi rpagycHUX mip KyTiB, Ha Aki
po3buBaeTbCcA Uel KYT OyAb-AKUM NPOMEHEeM, WO NPOoXoauTh
MiX MOro CTOpOHamu.

3. Big byab-AKoro npoMeHA B 3afaHy NIBNAOWMWMHY MOMHa BigKnac-
TW KYT 3afiaHoil rpagycHol Mipu, | 4O TOro X TINbKW OQWH.

Br B3Ke BMiE€Te BHMIDIOBATH KYVTH 3a JONOMOTIOK TPaHCIOPTH-
pa. Hanpuxaaa, sa puc. 17.6 sobpameno gyr M, rpagycea
Mipa skoro jopieaoe 65°.

daMicTs TOro mobd roBOpHUTH, HANPHKIAA, HOI0 «TpajgycHA Mipa
KyTa gopisaioe 65%», iHOAI KaKyTh, WO «KyT jgopiBHIOE 65,
Moxuaa sanucatu: 2~ M =65°.

on 2 M=65"
N 100 8o I
& 120 60 ™
130 . 50
o B0 00 -
] 1 3
£5140 ai £3 40
~150 o 1 40
40 140
160 30 150 20
o 2 160
10 170
4 0 180 (DF
M
Puae. 17.6




3ayBaxuMo, 110 rpajycHa Mipa KyTa
Be moxe Oyrm Ginsmowo 3a 180°,
ame Takol Moyke OyTH TpazycHa
mipa naockoro kyra. Hanpurnan,
HA pue. 17.7 rpagycna mipa meHmo-
ro MJa0CKOro Kyra jopisHioe 120°,
a Oinsmoro — 240°,

P/ Kpin posropeyrux, icuye me Tpu BEA KyTiB saNeKHO Biy ix

rpagvcHoOl uipn. roctpi, Tymi Ta mpami.

E}f'r HA3HBAIOTBL rOCTPUM, AKIIO HOro rpagycHa Mipa MeHIa Bij
90°; Tynum, AKIIO HOro rpaaycaa Mipa Ginema 3a 90°; npaMum,
AKINO #oro rpajycHa mipa gopismioe 90°.

Hanpurnaz, Ha puc. 17.8 kyr A — rocrpuii, kyr B — rynuii,
a Kyt C — npamuii. [IpaMuii KyT HA pPHCYHKaX NO3HAYAETHCH
cOeliabHEM YHMHOM, TAK, SK [NOKA3aHO HA PHCYHKY.

: MipH

3 OCHOBHHX BJACTHBOCTEIl KYTIiB BHIIHBaE, W0 PiBHI KyTW Cy-
MiawTbca B pesynstati HaknagavHa. Ha pucynkax pisxi kyrn
NO3HAYAKITE AYKKAMH OJHAKOBOTO BHIY.
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llllllllllllllllllllllllllllllllllllllll

Bicektpuca KyTa — Ue NPOMiHb, WO BUXOAWUTL i3 BepLUMHK
KyTa, NPOXOAMTL MiXK NOro CTOpoHaMK Ta AiNUTb Uel KyT
Ha AiBa PIBHI KyTW.

Hanpuxnaa, sa puc. 17.9 sobpaxeno T
Kyt PST, GiceKTpHCOI SAKOro € npo- %

miae SK. Jlaa wmporo BHOAAKY
zTSx':éKSP:%zTSP.

Puc. 17.9

CyMiXKHI Ta BEPTUKaNbHI KYTH

Armo asi npami AB i CD (gus. puc. 17.10) nepeTuHalOTHCH
B Touni (J, To yTBOpOWOTHECA ABa poaropayvri Kyt AOB 1 COD,
a rakox ryru AOD, DOB, BOC, COA.

Kyma AOD i1 DOB maioThs culasHY cTopory 0D, a iami cTropo-
HHU IUX KYTiB € JONOBHAABHMMH npomeHsmu. Taki kyru Ha-
3HBAIOTE CYMIMHUMK KYTaMu.

3po3ymMiao, oo CyMiDXKHUMH OVAVTh - A D
rakoxx Kyru DOB i BOC, BOC i COA,
COA 1 AOD.

O6uaei croponn kyrie COA i DOB 0

€ JONMOBHAJNBHHMH IOpoMeHaAMH. Taxi B
KYTH HAIHBAKTL BEPTUKaNbHUMK Ky-

Tami. BepTHKANLHEMHE € TAKOXK KVTH s
AOD i BOC.

llllllllllllllllllllllllllllllllllllllll

BnactuBicTh CYMiMKHHX KVTIB ONHCYE TAKA TEOpEeMA.
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TEOPEMA (enacTMBicTb CyMiXHUX KYTiB).

./ Cyma rpagycHux mip CyMiKHMX KyTiB fopisHioe 180°.

IHlijicHo, ockinbkM coiasHa cropoHa OD aBoX CyMIMKHHMX KYTIiB
AOD i DOB (pus. puc. 17.10) npoxoauTh Mi cTOpoHAMH pO3rop-

HyTOoro Kyra AOB, T0 3a OCHOBHHMH BJACTHBOCTAMH KVTIB MAaEMoO:
LAOD+ ZDOB=/2A0B=180°. Orxe, cyma rpaaycHEux mip aBox
CYMiHHX KVTiB mopieuioe 180°,

A oT BracTHBICTE BEPTHKAJNBHHMX KYTIB ONHCYE TaKa Teopema.

TEOPEMA (BnacTUBICTL BEPTUKANBHWX KYTIB).
BeprukanbHi KyT! piBHI.

JlBa KyTH piBHI TOAl, KOJIW BOHH MaTh piBHi rpagycHl mipu. Iloid-
HO MH goBenu, mo 2 AOD+/ZDOB=180° (gus. puc. 17.10). Ana-
morivao ZDOB+ ZBOC=180°. ZAOD+ ZDOB=/ZDOB+ 2ZBOC ,
apigku £ AOD = /ZBOC ., Orxe, BepTHKAIbHI KyTH piBHi,

++++++++++++++++++++++++++++++++++++++++

Poas'amemo sagaqay.

Ipagyeni mipm japox cymizkauX KyTiB BigHOCATBECA AK T7:5.
SHaMAITL IX rpagycHi MipH Ta KVT MK DiCeKTpHCAMH CYMIiMK-
HHX KVTIB.

. - Ha pumec. 17.11 sobpaxeno cyMixkui KyTH
I 5 K AOC i1 COB, 3a vymoBo0 3agadi ix rpany-
cHi Mipu Mo)kHA nosHauMmTH #K Tx i SHx

BimmoBigHO. 3a BIACTHBICTIO CYMIiMHHMX

| KyTie Tx+5x=180°, seigrn 12x =180°,
x =15° Orxe, myxani rpagycHi mipu ky-

Tie AOC 1 COB BianoBigHO AOPIBHIOKOTH

7-15°=105° i 5-15°=TH".

Pue. 17.11

%



Hexait OL — O6icexrpuca ryra AOC, a OK — O6icexrpn-
ca kyra COB. Ilorpi6bso amaiiT rpagycHy wipy kyra LOK.

Ockimsxkn  ~/LOK = ZLOC+ZCOK, .{LﬂC=%£AGC=52,5“,

.«:CﬂK=’%£CﬂB=ET,5“, ro ZLOK =52,5°+37,5°=90°.

MosxHa TORA3ATH, IO KYT Mix BicekTpucamn Byab-akux CyMiMHWX
kyTie — npamwi. Copobyiire spobutn ne camocriiino!

Haouno upo BEPTHKAIBHI
TA CYMiXHI KyTH:
https://rnk.com.ua/106099

@ Nepegipte cebe!

@ Jaiire osnauenns: a) npomens; 6) KyTa; B) IJIOCKOrO KyTa.
Ak ix nosmauawTs?

@ ChopmymioiiTe axkciomu, 10 ONHCYIOTE OCHOBHI BIacTHBOCTI
OpoMeHIB 1 KyTiB.

@ SIki € BuAM KyTiB 3aexHO Bij X rpagycHol mipn?

@ Haiire osHauenHs pisHux kyris. fAK ix nmosHauaoTh Ha pH-
cyHEax?

@ Haiite oanauennsa GicexTpucn kyra. fAx 11 Gyayiors?

@ HaiiTe o3HaueHHA CYMIMKHMX 1 BEPTHKAIBHHX KYTiB.

@ ChopmynoiiTe i N0BEAiTh TEOPEMY NP0 BJACTHBOCTI CYMIMHAX
i BepTHKANLHHUX KYTIB.




3. dAxmit kyr soGpaieno Ha puc. 37
a) ZABC;
6) ZBAC ;
B) AAD‘B:
r) ZCBA,

N .
4. Bepmmuow xyra ZAKM e rouka...
5

a)A; ©6)K; B) M.

Ha npomeni AC nima,qenu ni.ﬂpi&un AB. [le ua puc. 4 ne Bi-
pobpaxeno?
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IlobyayiiTe mpomias OM, Ha AkomMy BigKIageHo Bigpisox OB.
Buanaure Bug Kyra (rocTpuil, TYOHHl, OpAMHH, PO3rOPpHYTHI),
AKIILO:

a) FA=40° 0) ZK=100° B) £B=180° T1) £ZM =50°.
Busmaure BHJ KyTa, AKIO:

a) £ZC=140° 6) £D=90° B) £B=80% r) £ K=120°,

Ha puc. 5 3obpaskeno kyru. Buanaure Bujg Kyra (rocrpmii, Tv-
nuii, npaMuii, po3ropHyTHIi):

a) £ZABC; 6) £KBC; B) £BKM; r) ZLKM.
Ha puc. 6 sobpasxeno kyru. Busmaure BHA KyTa:
a) ~BCD; B) £ BCA; B) ZEDK; r) ZFDK.

A B K M A

e A

B[S

Puc. 5 Pue. 6

3HaiiiTe v KaacHiii KiMHaTi 00'eKTH, AKi MOMHa BBaXKaTH
MOJ@NAMH NPAMHX, TOCTPHX, TYIHX KVTiB.

3HaliTe HA ByJaHIl uM BAoMa O0'€KTH, AKI MOHA BBa)a-
TH MOAEJTAMH NPAMHX, TOCTPHX, Tyonux KyTiB. /lna xomHOrO
BHAY KYTiBE HaBeiTh npuHaiiMui a8a ob’exkTH.

Ha puc. 7 sobpameno aei npami, aARi B
neperuHalTheA B Touni 0. 3'ascyiire: % C
a) ua € Kyvra AOB 1 DOC BepTHEAIB- 0
HuMu; 6) un € xkyrn AOD i DOC cy-

MIAHHMH. ﬂPu o "
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P . —
14, Ha puc. 8 sobpaxeno asi npami, aki L
nepeTHHAKTLHCA B Toumi K. 3'acyiire: K M
a) un € Kyr LRK BepruraisHHM [0 B
kyra MRN; 6) un € kyr LRK cymix- N
euM go Kyta KRN. Puc. 8

15. 3a agonoMorow TPAHCOOPTHPA JHAWAITE rpajgycHi MipH Ky-
tie AOD i DOC ua puc. 7. Ileperipre, uu gopieawe 180° cyma

rpajyCHHUX Mip IHX KVTIiB.
16. 3a gonoMorow TPAHCIOPTHPA 3HAWAITH rpagycHi MipH Ky-

tie LRK 1 KRN na pune. 8. llepesipre, un gopisHioe 180°
cyMa rpajiycHMx Mip mmx Kyris.

17. Poarnasaste puc. 9. VKamxite npomeHi, Aki npoxogsars i aki
He MPOXOAATE Mim cropomaMu Kyra: a) SOL; 6) DOL.

18. Poarnanawre pue. 10, Vramirs npomeni, axi npoxoaars i aki
He OpPOXOAATH MiX cropoHamu Kyra: a) MPK; 6) BPM.

D B
C
E F i 4
S 0 L M P K
|
Puc. 9 Puc. 10
———

=3
E CepepgHii piBeHb

19. IIpomias, AKMI DpoxXoAuTs MixK cTopoHaM#u KyTa A, HiauTh

iloro Ha ABa KYTH, rpajilycHi Mipu SKHX JopieHwloTs 37° 1 18°,

SHaHIITE TPAAVCHY MIipy KyTa A.

20. Ilpominas, AKHH NpPOXOAZHTH MiX CcTOpOHAMH Kvra B, mianrts
HOro Ha JBa KYTH, TpaiycHi Mipm AKHX AopiBHOIOTE 133°
i 27°. 3malijgiTe rpaavcHay Mipy Kyra B.
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21.

24,

26.

2.

§17. Kyr, aupmn kyTie bicekTpuca kyTa. CyminHi Ta BepTHKANLHI KyTH

da JomoMOrow JiHIMKH H TpPaAaHCHOPTHpPA NoDYyAVHTE KYTH,
rpaaycui mipm akux jgopieHwiors 30° i 120° ra aki MawTh:
a) CUiNMbHY BepIIHHY TA CHOLIBHY CTOPOHY; 0) TIABEH CHIABHY
BEDIIIHHY.

3a JomoOMOToK) JIHIHKH H TpaHcmopTHpa nobyayvHTe KyTH,
rpagycHi mipu sxux gopisHwiors 150° 1 45° Tta gki MawTh:
a) COiABLHY BepIIHHY TA COLIEHY CTOPOHY; 0) TINBKH CHLIBHY
BEPIIHHY.

S300pasiTe vV 30IMHATI AOBIIBHHH NPAMHH KVT i JOBIIBHHH TV-
nuil KyT. 3a JonoMorow nigiiiku i Tpascnoprupa nobyayiiTe
DiceKTpHCH IHX KVTIB.

306pasiTe v 30MIMTI TOBiNLHEN pO3ropHYTHH KVT i HoBinbHRI
rOCTpHE KYT. 34 JONOMOTNOK JIHIHKH H TpaHcnopTHpa moby-
ayitTe GiCeKTPHCH IMX KYTIB.

Ha puc. 11 npomias CD — Gicektpuea kyra ACB. 3naiigits
rpaaycey mipy kyra ACB, asxkmo ZDCEB=32°,

Ha puec. 12 npomiaes LE — 6GicekTpuca kyra KLM. 3naiigiTe
rpaaycay mipy kyra KLE, skmo ZKLM =138°.

A E
D K
C B L M
Pue. 11 Puc. 12
T — T — -
D
Ha pue. 13 kyr ABC — npsamuii. 0O

Kyvru DBA, ABO # OBC piBHi mimx
cob0®. SHAHIITE TPAAVCHY MIpy
kyra DBC. B C

Puc. 13

261



-
28

gBE B

Ha puc. 14 rpagyvcaa mipa kyra ABC popiemioe 120°. Kyrn
ABP i PBN pisni, a rpagycaa mipa kyra NBC gopienioe 30°.
3uaiigiTe rpaaycny mipy xyra PBN.

lF'oguHHHUEK MOKasye ABAHAAUATY roguuy (pme. 15). BraiigiTs

rpajivecHy mMipy KyTa, Ha AKHUH NOBEPHETBCH XGUAUMHHA CTPia-
Ka sa: a) 15 xB; 6) 20 xB.

TogMHHUEK NOKasye ABaHAANATY roguny (aus. puc. 15). Buaii-
AiTh TPAAYCHY Mipy KyTa, HA AKHil NOBEPHETHCA XGUIUNHA
crpinka aa: a) 30 xB.; 6) 10 xe.

Kyru ABD i CBD — cymixsi (puc. 16). O6uncaits rpagycay
mipy kyra ABD, axmo ZDBC =55

Ky MOP i AOM cwﬂmm (puc. 17). Dﬁ'amcmn rpagycHy
Mipy Kyra MOP, akmo ZAOM =155°.




u ‘Ha pme. 18 ZAOB=35". Hassire Bci KyTH Ha PHCYHKY Ta
‘amaligiTe IX rpagycHi Mipu.

- 2

m Ha puc. 19 A MKB=125°. Haapits Bei KyTH HA PHCYHKY Ta
3HalAiTH iX rpagycHi mipm.

35. Kyrm ABC i CBD — nylﬂxmi Josexits, mo kyT mixk Gicex-
TPUCAMH IHX KYTIiB nopisaioe 907,

36. Kyru AOB i COD — BepruraibHi.
Hosegits, mo Kyt mimx GicexTpuca-
MM IMX KyTiB popisxwe 180°.

37. Jano kyr ABC i asa npomeni —
BO ta BM Taxri, mjo BO npoxo-
AWTH Mi cTopoHamm kyra ABC,
a BM — Hi (puc. 20); £LABC=T5°,
Z0BM =65°, Z0OBA=15°. 3mnai-
AiTh rpapycay mipy kyra CBM.

38. Jlamo xyr OMK i nBa npomeni —
MN 1 MP rtari, mo MN npoxo-
AUTL Mix cropoHamu Kyra OMK,
a MP — ui (puc. 21); £ PMK =70°,
LNMP=120°, ZOMK =80°, 3naii-

AiTe rpagycHy Mipy kyra OMN.
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39.

41.

43.
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SHaAWJITE I‘]:IH,I[}"CHi MipH JBOX cymimnnx KYTIB, HAKILO:
a) oauH ia kyrie va 100° 6inemmuii 3a immmwuit; 6) ogun i3 kyrie
v 3 pasn OilnbIOHE 3a 1IHIIHI;, B) rpagycHa Mipa OJHOTO 3 KVTIiB

IOPIBHIOE g rpagycHol MipH iHIDOTO; T') rpagycHa Mipa OgHO-

ro 3 kyrie cknagae 80 % rpagycHol mipn immoro.

SHAHOITE rpagyCcHL MipH ABOX CYMIKHHX KVTiB, AKIO: a) OOTHH
ia kyrie Ha 84° Oinpmnil 3a inmwmii; 6) oguHe i3 KyTiE B 4 pasn
OlneIrMii 3a iHmIMI; B) rpagycHA Mipa OQHOTO 3 KYTIB JOpiB-

1 oy 5 - =
HIOE 3 rpaaycHoi Mipm iHmoro; r) rpaaycHa Mipa OJXHOTO

3 kyTiB cknagae 50% rpagycnol mipu immoro.

Y peayabTari mepeTHHY [ABOX NPAMHX YTBOPHJAMCH CYMIiz-
Hi KyTH, npuuoMy ofAuH iz sux ma 108° Ginemmii 3a immmmii.
3HaHOITE TPAAYVCHLI MipH BciX KYTiB, AK1 VTBOPHJIHCH B pe-
3yJALTATI NEePeTHHY IIUX ABOX NPAMMX.

Y peaviabTaTi mepeTHHY ABOX NPAMHX VTBOPHJAHCE CYMIMKHI
KVTH, OpHYOMY OAMH i3 KyTiB Ha 34° menmmii Big inmoro.
3HaiifiTes rpagycHi MipH Beix KyTiB, AKi VTBOpHAHCA B pe-
3VJABTATI NEPETHHY IHX ABOX NPAMHX.

IIpami a, b i ¢ nepernBalTECH
B 0aHIH Touni (pmc. 22); Z1=35°%,
Z£2=59°. 3’acyiite, YoMy AOpiB-

b
HIOE £3.

3

IIpami a, b i ¢ nepernHAOTH- ¢
c¢cA B oAHiN Toumi (gmB. pmc. 22);
£2=52°, £Z3=93°. 3’'acyiire, Puc. 22

yoMy nopieHwe 1.



EBE B

BE B

- V peayabTaTi nepeTHHY JBOX NPAMHX OAMH 3 YTBOPEHHX KYTiB

nopienioe 90°. IloseaiTs, mo Bei inmi yreopeni kKyTn (e pos-
TOpHYTI) Te:x mopisHOIOTL 90°,

Bagano Tpm npsami, Axki neperu-
HAIOTECA B OAHil Toumi (pme. 23).
Hoeegits, mo Z1+ 22+ 2£3=180°.

HAx, maoun mabaon gusa kyra 27°,
nobyaysarn Kyt 90°7
Sk, manoun mabion ara xkyra 40°,
nobyaysatn kyt 20°7
Touka K nexurs ycepeauni kyra ABC, npomine BM — Gicek-

TPHCA LEOTO KYTA. Hoseairs, mo kyr KBM popierioe mispis-
auni kyris ABK i CBK.

Ilpomine, mpopegeHHIl iz BepIIHHH NPAMOI0 KYyTa, ALTHTH
ftoro Ha aBa kytn. JloBegits, mo KyT Mixk DicexTpucaMu yTBO-
peHHX KyTiB gopieHioe 45°.

Ha prc. 24 Z AOB = ZCOD = 90°. J[losexits, mo £ AOC = 2 BOD.

Kyr, yreopennit Gicekrpucamu kyTiB AOB i AOC, mopiBuioe
25°, a LAOB=40° (puec. 25). Hﬂng_,;’;_in. mo £ AOC=90°,
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(<5 LlikaBuHKM Big Aigyca Tapaca

Tpagumniiino KyTH BUMIpIOWOTE i Kymosux zpadycax, minymax i ce-
kKyndax. PosropHyTHH KVT ginnTthea Ha 180 rpagycis, KoKeH rpagyce
minutees Ha 60 minyr, koxkua minyra — Ha 60 cexyna. I'pagyen
(Big mar. gradus — KpoOK, CTYOiHER) BUKOPHCTOBYBAB IIIe JABHLO-
rpenbknil Mmarematnk Haasdia ITmoaemet (6n. 87 — 6a. 165 pp.).
Bin HasuBaB rpajiycH «YACTHHAMH» TA NIO3HAYABR X 3HAKOM «°», Mi-
HYTH MO3HAYAB INTPHXOM, & CEKYVHAH — ABOMA INTPHXAMH (HAmpH-
knan, 37°20'40").

¥ mopcrkiil copael kyTH BEMipwloTheH 6 pymbax. 1 pymb gopis-

1 .
HIOE -—2 Bii moBHOrO Koja kKomnaca (360°), Tobro 11,25 rpagycea,
abo 11°15". Jleaki nmuockKi KVTH B MOpPCBKIH cIpaBi MawTh CcHeIi-

. 1
ANbBHI HA3BM: Keadpawm — NpAMHNA KyT, — KOJIA KOMIACA; CeK-
4

1 1
cmanm — E KOJila KoMIIaca, okmaunm — E KoOJia KoMIiiaca.

¥ Mimxnapoaniit cucremi oguanns Cl eukoprcToBRyIOTE criocib Bu-
pajkeHHA BeJIHYHHH KYTa, 34 AKOT0 KVT € 6e3apoaMipHICHOK BeJIHYIH-
Howo. lleil coocib sumipoBannsa Oasyverncsa Ha os3HadeHHI padiauna.
KyT pemnumnao 1 pagiaH BH3HAYAETHCA AK TAKHH, I8 AKOIo JOB-
FMHHA IVTH KOJAa JOPiBHIOE HOro pagiycy.

W “3

1;% 5 3anuTaHHA | 3aBgaHHA Big giaycs Tapaca
Y

| 1. HapegiTe DpHEKJAAH BHOAJMKIB i3 BAIIOr0 NOBCAKIEHHOIO 3KHT-
TA, KOJH BaM JOBOAHJIOCA BHKOPHCTOBYBATH BUMIpPIOBAHHA K-
TiB. ¥ AKHX OJHHHIOAX BHMIpIOBAIHCA Il KyTH?

2. HagepitTe npuraajgn 3 XyAoxHBOI JiTepaTypn Ta KiHemartorpa-
v, Ae BEMipIOBAHHA KVTIiB OpoBogRJocA B pymOax. Y momxua
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§17. Kyr, aupmn kyTie bicekTpuca kyTa. CyminHi Ta BepTHKANLHI KyTH

CKA3ATH, II0 Temep BH Kpamle po3yMmiere repois (piabMis i KHH-
MOK 10J10 X BHCJIOBIB Npo KYTH NOBOPOTY cynHAa?

CropucraiiTecs aogaTKOBHMMH Aykepenamu indopmanii Ta
3'fAcyiiTe, 3a JONOMOIN0OK AKHX ile npHjaajis, KpiMm TpaHcmnop-
THpa, MOMHA BuMipioBaTH KyvTH. lligroryiite HeBenuke nosi-
AOMJIEHHSA,

‘{./ NoBTOpEHHA Ta NIAroTOBKa [0 BUBYEHHA HOBOro matepiany

: B

2.

CopocTtiTh BHpas.
a) [3f—2d]2+{2d—3c}l:39+2d}; 6) [m—Ep}(mz +4p2){2p+m}.
Poar'sxiTe cucremy pieaass rpadivaum cnocoboM.

2x+3y=12,
a) 6) ;:-Ey!;:—l

2x+y=4,
3x-y=1;

Mapuna karanacs no aicy Ha senocunegi 10 xe si meuakicTO
X KM,/Toji, a MOTIiM 3MeHIDHJA MBHAKICTE Ha 6 KM/ /roa i1 ixana
me 20 xB, JOKH He 3HAHILJIA MAALOBHUYY TANABHHY, JAe BHPIi-
muna signountu. Ilig wac BignoumHKy giBumHa nigpaxysana,
0 NpOiXaja Mo Jicy Ha BeJOCHIEAl | KM. SHaHAITh 3HAYEH-
HA ¥, CHKJABIIH piEHHHHH, o € MATEMATHYHOK) MOJEdIw 3a-
Jaui.

Iz ungp 0, 2, 5, 7 yreopwoioTs Tpunudpoei uncaa. Ckinbku
Pi3HHX TAKHMX YHCEJ] MOXKHA VTBODHTH, AKINO B 3amuci umcia
KoxHY nudpy MoxHa BUKOpHMcTaTH Juine oanH pas? Criabkn
yHCel 3 YTBOPpeHHX: a) € napHumu; 0) ainarsca Ha 5; B) ai-
aaTbeA HA 107

IlobyaviiTe B somuTi npaMokyTHEE ABCD, akuit He € KBajgpa-
Tom. Hexan giaromani AC i BD nsoro mpaMOKYTHHKA nepe-
THHAIWOTECAE B Touni O. Ilepexiuite yei sofpameni Ha pHCYHKY
TPHKYTHHKH. AKi 3 HHX MaoOTh: a) JHIIE TOCTPl KVTH; 0) oqHH
NpAMHH KyT; B) OAHH Tynuil Kyr?



FOTYEMOCS 10 KOHTPO/IbHOI POBOTH

A0 PO34INY 5

¥V zasedannax 1—6 ykawims npasunshy, Ha eawy dymxy, eid-
1. Slky reomerpiumy Oirypy sobpaxceno ma

puc. 1?

A =8B (M) B r
Mpamy | Ipomins | [Ipomins | Bigpisox
AB AB BA BA

2. Bobpamenuii ua puc. 2 kyr KLP e...
A Hg%y — r
posrop-
rocTpuM TYIIHM NpAMHM et

3. Ha puc. 3 3o6paxeno npami PS i MT, mo
neperuHaloTbea B Touni F. fAxi 3 masege-

uux nap kyrie HE e cymizxunmn?
A 7 B____A
ZPFT i Z/TFS ZPFT i Z/PFM
B \F. 7
Z/TFS i ZMFS ZPFT i /MFS

m Ha puc. 4 ao6paskeno sigpiszox AC i Toury |

Be AC. Bigomo, mo AC=x cm, BC=y cm.
YEaiTe BHpas [ 3HAXOMKEHHS AOBMKH-
HH Bigpisxka AB (v cm).

A
B -ﬁé 3

AB=y-x




FoTyemocs fjo KOHTponbHOT pobGoTu go posginy 5

Ha puc. 5 sobpamxeno npomerni OA, OB, OC
ai cninbHUM novaTKoM. YKamirts npaBuib-

HE TBEpOMEHHHA.

ZAOB+ /2 AOC = ZBOC

£COB=/ZA0B

£COA - ZCOB=90°

ZCOB+ £ BOA =180°

Hi= |||

ZBOC + ZAOB = /7C0A

o

Yraxits HEnpaBuasHe TBepIKeHHA.

Biapiaka KM.

A | Byae-aki gBa BepTHKANBEHI KYTH piBHI.
B |YepeaObyab-aki A8l TOYKH MOKHA IPOBECTH JIHINE OAHY OIPAMY.
B |lna koxxuol npamMol icHVE TOUKA, AKA 1H He HAJEKHTE.
I' | I3 KoxHOI TOYKH MOe BHXOAUTH JHIIE OAHH MIPOMiHb.
I | Cyma 6yabp-SKHX ABOX CYMIKHHUX KyTiB gopieHioe 180°.
V sasdannax 7-9 sanuwims sidnoside decamrxosum dpoGom
abo HamMyparbHuUM “YUCAOM.
7. Ha cxemamuunomy puc. 6 zobpaxeno
poaropaytai Kyt AOB Ta npomeni OC D c
i OD ia nmouarkom vy Touni 0. 3nai-
miTe rpagycuy mipy kyra COD, armio
ZCOA =125°, ZDOB=115°. > B
8. Ha cxemamuunomy puc. 7 zobpaxxeHo Pie. 6
Biapisok AB=25 ecm i Toukn K, M,
Akl oMy Hanemars. 3HalgiTL doly-
mox noB:KHH Bigpiskis AK, KM i MB, - PR
akmo KM: MB=5:3, a popxuna Bijg- K M B
piska AK ma 1 cM MeHImIA Bif JOBXHHH Pue. 7
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9.

10.

11.

14,
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Irop Bmitmos i3 gomy nporyaataca. Bia imos conovatky 200 m
Ha 3axin, morim 400 m =Ha nispiu, norim 300 M Ha cxia, norim
600 M ma misgens 1 HapemTi 100 m ma zaxig. I[licaa nsoro Irop
cie HAa JABKY No4YuTaTH. SHANAITE pisHuymo Mix BigcTaHHIO,
AaKy npoimoB Irop mig wac nmporyinsHkm, Ta BijcTaHHIO Bij
JABKH 0 HOI'O AOMY.

Basdanna 10—-14 poszs’axime i3 NOBHUM NOACHEHHAM.

HoBeniTs, Mo 3 ABOX CYMIiMHHX KVTIB ofuH 000B'A3KOBO € To-
cTpHUM A0 mMpAMHM.

HoBexiTs: a) OVAL-AKHI BiIpi3oK Mae JHINE OAHYV CepeIHHY;
0) Oyap-AKHE KYyT MaE JumIe ogHy OlceKTpHCY.

Hamo Kyt ABC i opomiass BK, AKHH DpoxoanTh MiM HOTO
croponamu. Jlopenits, mo rpaaycHa mipa kyra mix OicexTpu-
camMu KyTiB ABK 1 KBC popiBHIOE NOJOBHHI rpagycHol Mipn
Kyta ABC.

HAx, Mamoun BIAPI3KH JOBKHHOW D M i 3 oM, 3obpasuTH Biapi-
aok poexuHOK 4 cMm? Kopueryearucs nimifikowo 3 noginkamn
HEe JO3BOJISAETHCH.

Ak, mawun mabnoan KyTiB, rpajycHiI MipH SKHX JOpPiBHIOWOTE
50° 1 70°, mobyayeaTH KVT, rPAIyCHA Mipa AKOro AOpPiBHIOE
90°? KopueryeaTica TPAHCOOPTHPOM i KOCHHIIEM He J03BOJSHA-
E€TLCH.

3ABAHHSA NIABULLEHOT CKNAAHOCTI

CximbKH TOYOK noTpibHO mosHaunTH Mix Toukamu A i B, mob

pasom i3 Bigpiskom AB yrBOpHMIOCA BCHOro wHiicTh Bigpiakis?
Buxonaiire pucyrok i sanumirte yei igpiakmn,

CKINBKH TOYOK HNEePeTHHY MOMKYTBE MATH HOTHPH pisHi npami?
IIpoimocTpyiiTe cBOIO BiANOBiAL PHCYHKAMMH,



9.

10,

11

3appadys nigauweHo] CRnapHoCT

Hoe:xmaa Bigpiska AB popieHwe 16 cm. dmanagites HA npsaA-
miit AB yei Touxm, cyma Bigcraseil Big KoMHOI 3 AKHX J0
KiHIiB Bimpizka AB pgopisaioe: a) 16 cm; 6) 20 cm; B) 14 cm.
Bignoeiaes obrpyeTyiiTe.

Hoemunaa Bigpisxa CD popisaioe 10 cm. 3HaumgiTs HA OpaA-
miit CD yei Touxkm, cyMma BificTaHell Bij KOMKHOI 3 AKHX [0
kinnie Bigpiaxka CD gmopieHwe: a) 12 em; 6) 10 em; B) 8 oM.
Bignosiaes obr'pyaHTYHTE.

Binpiskn AB i AC nexaTts Ha ogHill npamiii. Touka M — ce-

peauna sigpiaka AB, Touka K — cepeanna siapiaka AC. Jlo-
BeniTe, mo BC =2 MK.

Ha npsawmiit sagasno toukn A, B, C i D takum uYMHOM, 10
AB=CD i AC=BD. [loeegiTs, mo cepegmua Binpiska AD
€ cepeanHOO Biapiska BC.

HoeegiTs, mo koau cepeamHn Bigpiaxkie AB i CD, poamimnge-
HHX HA OAHIH npamii, abirawoteca, To AC = BD za byas-axo-
ro B3aeMHOro poamimensas touox A4, B, Ci D,

Kyma AOB i BOC — cymixkni, OM — bicekrpuca Kyra AOB.
IIpomias OK npoxoautek yeepeanui kyra BOC i £ MOK =90°.
Hosegits, mo OK — bGicekTpuca Kyra BOC.

Ilerpuk i Teranka nobyayeanu y ceoix sommuTax Bigpisok AB,
V3IAJIH BCepeaHHlI HBOTO TOYKY O Ta nmobyavBamd IpAMHIL
ryr KOM. Ilicna nporo BOHM NOYANH JOCJAIMYBATH 3B A30K
Mizk BenrmumHaMu KyvTiB AOK 1 BOM. Ilerpuk BH3HAYUHE, IO
ix cyma popiBaH0OE 90°, a TerAnka manmoaarae Ha TOMY, IO 1X
pisauna gopieaie 90°. Yusa signosigk € npaBuisHOW0?

IIpopenn 6 nmpaMux, AKl DepeTHHAWTHCA B oAHiIH Toumi. [lo-
BeJiTh, 10 cepej YTBOPEHHX KYTIB € xoua 0 ogMH KyT, AKH
MeHIIHH Big 31°.
ITpopenn 5 npaMux, AKi nepeTHHAWTLCH B oaHil Touni. Jo-
BeAiTh, HI0 Cepell YTEOPEHHX KVTIB € Xxo4ua O oAMH KVT, AKHH
MeHmHii Big 37°,
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Tﬁ&ma — point
| Mpama — straight line
Mnowuna — plane
Nosxmua sigpiaka — length of the segment

lpapycHa mipa kyra — degree measure of the angle
focTpwit (Tynwia, npAmWit) kyT — acute (obtuse, right) angle

bicexTpuca kyta — angle bisector
CymixHi kytw — adjacent angles
BeptukansHi Kyt — vertical angles

rONIOBHE B PO3A1/11 5

_rnn-1

Tmnpaua,

npukaadu

i

pocToposi

)

j’\ o

(y6, nipamiza, npuaa

-

npuxiadu

mmriEAp, KyMA







fika 6 He Gyna npaMa, icHyIOTb TOuKM, AKi ii Hanexarb
1 AKi 11 He Hanexartb.

Y

Yepes byab-aki ABi TOUKN MOXHA NPOBECTH NPAMY,
i O TOro * TiNbKK OfHY.

I3 TPpbOX TOYOK Ha NPAMIA OfHa | TINbKK OfiHA NeXWUTb
Mi>K ABOMa IHWWMW.

KoxeH Biapizok mae goexuHy, 6inbwy 3a Hyne.
[oexunHa Bigpiska AOPIBHIOE CyMi AOBXMWH Bigpi3kie, Ha AKi BiH
po3busaeTbcs Gyab-AKOK MOr0 BHYTPIWHLOIO TOUKOIO.

Ha 6yab-akomy npomeHi Big MOro novatky MOXHa Bigknacti
Bilpi30K 3aflaHOl JOBXWHM, | 4O TOrO * TiINbKW OAWH.

Mpama po36ueae nnowmnHy Ha ABI NIBNAOLWHM,

KoeH KyT Mae rpapycHy Mmipy, Ginbluy 3a Hyns.

lpagycHa mipa faHoro KyTa AOPIBHIOE Cymi rpafycHuX mip Ky-
TiB, Ha AKi BiH po3buBaeTbcA Oyab-AKUM NPOMEHEM, WO NpPoXo-
AUTE MiXK CTOPOHaMK [aHOro KyTa.

Bin 6yab-akoro npomeHs B 3afaHy NiBNNOWWHY MOXHa Bif-
KNacTu KyT 3afaHoi rpagycHoi mipw, i 10 TOro X TiNbKK OOWH.




0 KiNbKICTE CNINbHUX TOYOK NPAMKX, ]
_ o 90 cepeoMmoT<S
_| fixwo agi pi3Hi NPAMI NEPETUHAIOTLCA, TO BOHM MOXYTb MaTw
nuwe m cnim:er romqr

(ST —

—=>| Cyma rpamrcuqi’ Mh CYMiKHIX lgy'ria nopisHioe 180°,

f *@ﬂm%}wﬂw )

—| BepTukanbHi Kyt pinul.,




IHTETPOBAHI MOAYAI

MpoekT go iHTerposadoro moayna 1. NpakTtuyHe
BUKOPUCTAHHA YnucnoBux i bBykeeHux supasis

.33_ ff MatemaTnuHi 3HAHHA NOCTINHO BUKOPHCTOBYVIOTBCA B pe-

£

T
-

"7 % ansHOMY KHTTIl IMTo6 ime pas nepekoHATHCHA B ILOMY,
L BHKOHAITE MPOEKT 34 HABEJEHOI HHIKYE CXEMOID.

Evan 1. CamoeTiitHO UM 3 JAONOMOrOK BUMTENH/BUHTENbKH 00'€a-
HaliTecd B TPylOH A1 BHKOHAHHA OPOEKTY (rpyna Moie MICTHTH
OAHY, ABL UM Kinbka ocib).

Eran 2. ObGroeopirs y rpynax pasoMm ia yuuTeleM/y4HTENBKOIO
cthepr MOKJIHBOTO AKTVAJIBHOIO H IIKABOTO NPAKTHYHOTO BHKODH-
cTaHHA uncaoBHX i Dykeenux Bupaszis. OGepite AnA KoMKHOI rpynu
rajaysb 3acTocyBaHHA (Hanpuknajn, nobyr, Hayka, TexHouorii). Obro-
BOpPITE €TAnH peasisailil nmpoeKTy.

Eran 3. IIpoeesiTs nomyk npHKJIafiE NPAKTHYHOIO BHKOPUCTAH-
HA YHCIOBHX 1 OVKBEHHX BHpA3iB vV raaysi sacrocyBaHHA, ofpaHii
pamow rpynow. [lomyk Moxxea nposoguTi pisEuMu crnocobamu (Ha-
OpPHKJIAJ], ONHTYBAHHA AOPOCIHX WIEHIB POAHHH, DOMYE B iHTEepHe-
Ti, bibmioremni).

Etan 4. Bukonaiite HeoOxigui obuucnenss (3a norpedn).

Eran 5. CrBopiTh nmpe3eHTAIli0 pe3vabTaTiB pobfoTH Bamol rpyvoH
Haja npoexToMm <lIpakTHuHe BMKOpHMCTAHHA YHCIOBHX i OyKBeHMX
BHpAa3ies.

Etan 6. [Ipeacrasre peayabTati cBoel pofoTH HAJ NPOEKTOM Vd-
HAM i yueHHIAM KJIacy.

Eran 7. ObGroBopiThk mifiICYMKH HOpPOEKTY COOYATEY YV CBOIH rpy-
ni (AKIO rpyna cKJAajanacd 3 OJHOI0 yYacHHMKA, NPOBeJiTE CamMo-
pedexciw), a noriM i3 yuuTeneM/yUHTeNILKO0K TA 3 VIHAMH i yue-
HHIAMH cBOro Kjaacy. BuanauTe mosuTHBHI H npobieMHI MOMEHTH
pobOTH rpynH, KOPHUCHICTh BUKOHAHHMX NPOEKTIB ANA KOMXKHOI IPYyIH
TA AJA KJIACY B IILIOMY.




IHTErpoBaHi Moayni

MpoeKT go iHTerpoBaHoro Mmoayna 2.
IcTOpis BUHUKHEHHA reOMEeTPUYHUX YYeHb

e ra T
f

rﬁ, [ MaremMaTHuHi 3HAHHA NOCTIHHO BHKOPHCTOBVIOTHCH B pe- |
it . :

= anbaOMy xurri! Illo6 ime pas nmepexoHaTHCA B IBOMY,
| BHKOHANHTEe NPOEKT 3a HABEJPHOI0 HHKUYE CXEMOID. |

b A

-

Evan 1. CamocTiiiHo uM 3 ZOonOMOron BuHTeNHd/BUMTENLKH 00'€j-
HalTecd B IPYIH 8 BHKOHAHHA TPOEKTY (rpyna Moxxe MicTHTH
OIHY, ABl ¥ Kinbka ocib).

Eran 2. OGrosopiTs y rpynax pasoM 3 yIUTeJeM/VIHTEILKOIO ITi-
KaBl eTANH PO3BHTKY INeOMETPHYHHX 3HAHB 1 IIKABI raaysi reome-
TpHUHHX yueHb. ObepiTe A8 KOMHOI rpynH NeBHHI eTAl PO3IBHTKY
9¥ TaJay3k MeOMeTPHYHHX 3HAHB (Hanpurnan, reomerpia vy Crapo-
aapasoMy €runti, Crapogasaisn I'pemil; eBKJaioBA Ta HeeBKJLAOBI
reomerpil, aHaniTHuYHA Ta OpoeKTHBHA reomerpii Ta im.). Obroso-
piTh eTAmH peadisamil mpoerTy.

Evan 3. IlIpoeesiTe nomyr marepianie miogo icropil BHHMKHEHHS
reoMeTpHYHHX VueHbL B obmgacti, obpaniii Bamoi rpymoo, pisHHMH
cnocobaMy (HADpHMKJIAL, MOIIVE B iHTepHeTi, Oibmioremi).

Eran 4. BupainiTe ocHOBHI jJocATrHeHHS, AKI XapakTepH3yIOThH 00-
PAaHI BAIIOI IPYHOI0 €TANH YH FAJYV31 PO3BHTKY NeOMeTPHYHHX VYeHb.
CHP&G}?H'I‘E nigHaTHCH IiKAaR] ﬂ]ﬂETH i3 KUTTA BUeHHMX, AKI BHeCIH
IHAYMHHH BKJIAJ V PO3BHTOK BiANMOBIIHHX reOMeTPHYHHX VY€Hb.

Evan 5. CreopiTe npesenraniino peayawstartis poborn Bamol rpynn
Hay npoekToMm <lcTopis BHHUKHEHHSA reOMeTPHUYHHX VUeHbL».

Eran 6. IlpeacraBTe pesyiabTaTH cBOEl pobOTH HAN NPOEKTOM V4-
HAM 1 YYEHHIAM KJacy.

Eran 7. OOrosopiTs DificYMKH OPOEKTY CHOYATKY V CBOIl rpymi
(Akmo rpyna criaajajgacsa 3 oaHiel ocobm, npoBejiTe camopeduiek-
ciw), a moriM 3 yuHTeNeM/VUHTEILKOK Ta 3 VYHAMH I VUeHHIIAMH
CcBOTO Kiaacy. Busmnaure mosamTHBHI #H nmpobiaeMHI momeHTH poborThH
PPYNH, KOPHCHICT:E BUKOHAHWX NPOEKTIB A KOMHOI rpynm Ta aas
KJacy B OijoMYy.



BIANOBIAI

Po3gin 1. LI BUPA3W

§ 1. Yucnogi Ta bykBeHi BUpa3u. TOTOXMHOCTI

TpeHaxepHuhA 3an

. Wy T

B.

.a)1,0)1, 8) 2, r) 3.

. 8) 2, 0) 2, B) 8r'r) 1.

. a) 19; 6) 5,9; 8) —36; r) —13,9.

. a) 0; 6) 10,5; B) —24; r) —5.

. a) 10; 6) 6,4; B) 12; r) —-1,2.

.a) 23; 6) -1; B) 12,2; r) 5.

9. a) 16; 6) 46; B) —25,2; ) —14,1.

10. a) 9; 6) 80; B) —40; r) —5.

11. Tax.

12. Tax.

13. s=a-t; 8=125 kM.

14, S=x-y; S=4750 m".

15. a) (3+8)-12; 6) (a-b):2; B) x-y+2,7; r) 2023-m:n.
16. a) a:2+b; 6) x-2-y; B) {x+y]r[ﬂmb]; r) (2{!23—1?;):11.
14 6 46

; B) ) ——.
5 35 ) 15

18. a) —; 6) ——: B) —-2; 1) ——.
)2 ) ) =2; 1) 20

m-«-lmt.n-huy-n

2
17. —; B6) -
a) : )

19.a) —; 6) —; B) ——; 1) —.




20. j— E}Z— )—,r}—E—

23. 8= 3{:: +y); 8= 254_ KM.

24. 32x+35y; 236 rpa.

25.2) 256 -1,

26. a) ﬂ-i 6) —5.

29. 100+80-m; 340 rps.

30. filkmo p <3, sapricts cramosuTs 2000-(p+1), sa immux Ha-
TYpajIBLHUX p BapTicTs erasosuts 6000+1500-(p-2); a) 6000;
6) 12000, '

31. 4-(a+b+c).

32. 4:(x+y).
118 19
33. _— -
a) 110’ 9) 13

37.a) (x+y)-2,5; 6) (x-y)-2,5. 3a nogammx sHaveHb X i y:
a) 55 km; 6) 45 xm; omxe, Gineme va 10 KM,

38. P=3a. Cymapunii mepumerp 6a Ginpmmii za nepnunerp 4a KBa-
Aparta Ha 2a cm.

39. P=2. Ey+z+t} S=y-(z-t)+2-x-t.

40. P=2.(a+b)+4-¢; S=a-b-2.¢-d abo 3-b-c+2-d-(b-e).

MosTopeHHs Ta NIArOTOBKA [0 BUBYEHHS HOBOTO mateépiafny

1. a) 12 300; 6) 270; B) 47.
2. 12,5 %.

3. 84.

5. a) 16 cm?; 6) 12,25 cm?; B) 27,04 en’.
6. 216 cv’.




§ 2. CreniHb 3 HAaTYpPanbHUM NOKA3ZHUKOM.
BnactusocTi cteneHa. CTaHQapTHUM BUrNag Ynucna

TpeHaxepHwia 3an

1. a) 10*; 6) 37; n}g*r}x
2. a) 9% 6) 14%; 8) ¢’; 1) .
3 a) 5:9-5; 0) 3-3-3-3:3; B) x-x-Xx-X;7) Yy-y-y-y-y.
4, a) E-Eigaﬂ-z; 6) 5:5; B) a-a-a-a; r) b-b-b.
5. a) 32; 6) 81; B) 625; r) 16; 1) 0,000 064.
6. a) 128; 6) 256; 8) 243; r) 81; x) 0,0625.
7. a) 8-10°; 6) 3,6-10%; B) 1,2-10°.
8. a) 9-107; 6) 4,8-10%; &) 1,7-10°.
9.a) —4; 6) 7; B) 57 247; r) 8,1.
10. a) 145; 6) 100; B8) —260000, a6o -2,6-10" r) 0,032.
11. 3.353-103 KM

12. 979 10% M
1 .
13. ] L 1.
a 125 B) Eﬂ'! r) —0,000000
81NV
14, = 0 ; —3.1) 0.
8) 256 ) 27 2) 16 29

15. a) 107; 6) 2-10%; 8) 6-10°.
16. a) 10%; 6) 5-10'; B) 6-10%.
24
17. a) 0; 6) ——==—: B) 25,9,
a) 0; 6) e B)

18. a) 1; 6) 0,1875.

1
19# E ﬂ; L —
. ) % ®) -4
20. a) 0,0103; 6) ——; 5) =2..
16 27

21. a) 729; 6) 128; =) 125; r) 100 000.
22. a) 256; 6) 243; B) 64; r) 64.
23. a) -m”; 6) m?%; B) -m®.




24,

25.
26.

27,
28.

29.

30.

31.
32.

33.

34,

35.
36.

37.

38.

39.

40.
41.
42.

43.

44,
45.

BIANOBIO) = §2

a) —-p''; 6) —p*; B) p°.

3uaku: a) merme; 6) 6inbime; B) Ginapmie; r) Medine; a) MeHIIe.
3uaku: a) 6ineme; 6) Mmenme; B) MmeHme; ) 6ineme; x) Ginemoie.

a) 5,52.10° gm*; 6) 5,52-10" ra.

a) 6,915-10° xm%; 6) 6,915-10' a.

a) 2%, 12, Sokis; oy -1
81 25 8

a} .ﬁ; ﬁ] _12;9.; .'E} 1‘44_' I"] _:E!.;E_

32 125 0625
a) —-8,4-10%; 6) 3,5-10"; &) 7,42.10% r) 1,6-10°.
a) -5,1-10%; 6) 4,2-10'%; 8) 3.10"; r) 1,5.10°.

a) %; 6) —0,0011; =) 626.

a) %; 6) 0,0011; B) —1296.

a) 4; 6) 24; B) —1,875.
a) 246; 6) —1056; 8) 0,015 68.
a) 0,09; 6) 1; 8) 16; r) 3%.

8) 1,44; 6) -1; 8) 64: 1) 2%.

a) 27-b°; G) e® +2.¢% E) m’ +m®.
a) 16-x"; 6) y°-5-y%; B) 2.t -2.¢%,
a) 256; 6) 25; B) 16.
a) 729; 6) 64; B) 1.
3 4
a) (agrba) ; ©) (2:']3: B) [3d3.p4) :
3 3 5
a) [ya-t“] : 6) [lﬂ-mﬂ) ; B) (2-&“-3"') :
Egrepect B,S-;IQ&GT mM; Mapiascsknii #xomo0 1,[}984*103
a 2,135-10° mm.

MM,
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46, Crambyan  1,5415-107  oci6; Mexiko 8,919-10° ocif;
6,496-10°% ocib.
47. ay 8-a% 6) é{b“; 5) 0,125-2°.
£ 243

48. a) 256-m*; 6) 243 B) Fral

50. a) 625; 6) }aﬁ_

51. a) 125; ﬁ} '1- i; r) 9.

52.a) T; ﬁ] . n) 0,001; r) 1.

53. a) 45; 6) 5+ ) 1; 1) 160.

54. a) 20; 6) 324; =) 1225; r) 40 000.

55. 7,78-10% km; 3,844.10° km; Hinsma y 2,024-10° pasy.
56. 1,415-10° oci6; a,amu'*’ ocif; Ginsme y 3,7-10' paay.

MosTopeHHA Ta NIAroToBKa A0 BMBYEHHA HOBOro martepiany

2.19,14 r.
3. a) 25; 6) 20.

§ 3. MoHOMM (OiHOYNEHM)

TpeHaxepHui 3an

1. a) Monom, y crangapraomMy Buriaaui; 6) MoHOM, ¥ CTaHAAPTHO-
My BUIJI/li; B) MOHOM, V CTAHJAPTHOMY BUTJAML; T') He € MO-
HOMOM; 1) MOHOM, &JI¢ HE B CTAHZAPTHOMY BHTJAMAI; €) MOHOM,

ajne He B CTAHJAAPTHOMY BHIJIAMI.

2. a) MoHoM, Vv cTaHAZApPTHOMY BHraAfi; 6) He € MOHOMOM; B) MoO-
HOM, YV CTAHAAPTHOMY BHIJIAAI; I') MOHOM, aje He B CTAHAAPT-
HOMY BHTJIAZi; 1) MOHOM, V CTAHJAPTHOMY BHTISAi; €) MOHOM,

ajge He B CTAHAADPTHOMY BHTJIAMI.




3. a) 6e, crenins 1; 6) x2.y, crenins 3; 8B) 2-n°-p?, creninn T;

1) 12-¢8, crenins 6.

4. a) -20-x, cremins 1; 6) a®-b®, crenius 5; 8) 8:¢® -d?, crenins 10

r}ﬁﬂkmm'ﬂninhlﬂ

5. )12¢bﬁ}x"g‘ B) 2-m”,

6. a) 30xt; 6) a’ -b; B) 3-¢'°.
r.a]ax*.ﬁan -b%; B) 16-¢*.d".
!.a]ﬁy 6) m® f,n}S#“ .

9. 24-a®; koediniear 24, cremine 3.
10. 1&&’; koedimient 16, cremiab 2.

11. a) %-:2. creninb 2; 6) —ﬁ.ﬁ-_gs-tz, creninp 5; B) 3-2° -2,

cTemins 7.

12. a) -;a’, cremins 3; 6) —B.ﬁ*h?-'-eﬁ; cremins 8; B) 8.d% €%,

cTemiHb 8. |
13. a) 2x*-y%; 6) —8:%°-p; B) 20.5°-p'.
14. a) 3-a®-b%; 6) 12-1° g5 B) ~7-x°-y*.

15. a) %-a‘; 6) -8-¢®-d* B) 81.4° .22,
16. a) %-d“; 6) 81-x6.48; B) —125.¢'5 .49

17. 160xy, cremins 2.
18. 40abe, crenias 3.

19. a) 320-a*; 6) -b*-c5; B) %-d‘- P
20. a) -96-k%; 6) 2-1%-m; 8) %-g“ 18 p2.

21. a) 2x%; 6) -9x'y*; B) %xy.

22. 8) -3a; 6) 9a'b%; u) —%nb.




23. a) (5:“) 6) (3,;.#‘:;“)B B) (n 01p°s'% “);
24. a) (362) : 6) (#}4 5) ; B) (—D,ldm mfau] :

25. a) 0,5a" -b%.c''; 6) -3x"'y"S.
26. ﬂ.} __ﬂ 1&11:1“ ﬂ}r ﬁ'} Flﬁ lﬂ

27. a) 45; 6) 7,5; B) T‘[" r) 225.
28. a) 84; 6) 10,5; B) 3; ) 441.
MoBTOpeHHA Ta NIGTOTOBKa A0 BUBYEHHA HOBOTO Martepiany
1. a) -9; 6) 0; n)..;_-:—,

4. 25 %.
5. a) 200 xr; 6) 400 rr; 8) 200 &r.

§ 4. NoniHoMu (MHOroYNeHu).
[opaBaHHA i BigHiMaHHa noniHOMIB

TpeHaxepHuA 3an

1. a) IMoninom, crenide 1, crasgapraunii Burasa; 6) noninom, cre-
nink 3, craHAapTHHII BUrIAA; B) He € NOJIHOMOM; T') mOJiHOM,
cremine 3, sanmMcaHHi He B CTAHZAPTHOMY BHTJIIAAl; 1) He € mo-
aiHOMOM, |

2. a) He e nmdnaunu, 6) nomimom, crenine 1, crammaprHH BH-
risA; B) mojiHOM, crTemiHb 2, 3anucaHWii He B CTAHAAPTHOMY
BHIJIAAL; I') MOJiHOM, CTeniHe 5, 3anHcaHWii He B CTAHJAADPTHO-
MYy BHTJIAAL A) HE € mMOJiHOMOM.

3.a) Ta+2; 6) 8°-3b+9; B) Td:cﬂ Te-11; 1) -d® +d.

4. a) -3,5x+11; 6) 3y’ 3; 8) 32% +1222 - 42; r) -12m?.

5.a) 12x-6; 6) Ty +12y+12,4; B) 32° +162° -92; r) 12m? +6m.




12.

13.

14.

15.

16.
17.

18.

BIANOBIOI = 54

a) 14a+1; 6) 4b> +9b+2; B) 9¢%-T7,6c-1; r) -d® -4d +5.

. a) -3a—-4b-15; 6) -Tb>-2,3; 8) 10¢? +The +21;

r) d* +2d® -4d* -5d.

. a) -1,5x-5y—-11; 6) 5y° -10y-8; B) 28,32° -19z;

r) -m? -Tm? -14m +5.

. 3x+Ty+4z; NoIiHOM NMepPIIOr0 CTENEeHA.
10.
11.

a+b+c~x~-y; NOMHOM NepIIOT0 CTENeHHA.

a) 8ab” —6ab +8a; a) 3b°%¢ + 8¢; B) 10,7ac” - 28ac +6a;

r) Ted® -cd.

a) -2,6xy”> +15xy; 6) 12y°2% 1222 - 9y%; B) 23xy2® + 8xy—4yz;
r) -9m?k*.

a) Cyma: 2x2% +1,6x-37; pizanua: —-14,5x-45;

6) cyma: 4y° +Ty” -20,6y +3; pisanna: 4y® +5y° -17,4y-3;
8) cyma: mk—3m® +16k%; piannua: 9mk-3m® + 2k

a) Cyma: 4a®-6a+21; pisHNIS: 2a* -18a-T;

6) cyma: Tb* +15b% + 6b—10; pizauua: Tb* —7b% —6b:

) cyma: 49cd® —2ed” + ed; pismuna: 53ed” —12¢d? +ed.

1 1 X
Py ¢ 3,5 Kr; mojiHOM NepumIoro cTeneHs.

Tx; 0,35; momiEOM mepmIoro CTeneHd.

a) Cyma: 2,4¢®+1,1¢+0,7; pisuunsa: 0,4¢%-0,1c+3,5;
0) cyma: ﬂ,l'i"ab3 —«T.l'\h.lﬂ.:h‘h'2 +0,1ab; piaanua:

0,13ab® - 0,22ab? +0,1ab;

2 2

B) cyMma: Xx 2:y+1y- pisHMIA: 1.1: +xy 53;*
' 3 4"’ -3 4"

2

2 2 10 9 i 6 2 2
r) cyma: —~7—:|: y+Txy : pisHHIA: ?:c y+~'~?-:ry :

a) Cyma: 1,7d* +0,7d% -0,6d; pisanua: 1,7d* -1,5d% +0,6d +1;
6) cyma: D,tlﬁ.rzy—ﬂ,lrlxy; ploHHILA: {],4:2y+[],23xy;
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19.
20.

i1.

22,

23.
24,
9.
26.

z +iﬂb-£ﬁ; pi;].HH]_LH: Lﬂa'}*iﬂ-ﬂd'%‘-l—-b;

3
B) cyma: —da
10 10 10 10 10

1 : 1
r) cyma: —~Ex3y2; pPi3HHAIA: Exsygﬁ--z-xﬂyﬂ.

a) 10x+y; 6) 200+10x+y; 8) 100x+30+y; r) 400+10x+5.
a) 100k +10m + p; 6) 500+10p+m; B) 100p+T70+ m;

r) 200+10p.

Hexaii m=x_y=1ﬂ.r+y, TOI1 p=y_.r=10y+x. Pisawnma:
p-m=(10x+y)—(10y+x)=9x-9y=9(x—-y). Omxe, yrBopeHa
pi3HHOA AlIUTHCA Haiao Ha 9.

Hexaii k=xyz=100x+10y+2z, mopi t=zyx=100z+10y+x.
Pisamna: k-t=(100x+10y+2)-(100z+10y+x)=99x-99z =
=33{31‘—32]. OTtce, yTBOpEHA Pi3HHIA ALNUTHECA HAILTIO Ha 33.
-3x° +6x - 8.

~7a® -12ab+2b* +1.

4y3+11y-3.

p’q+12p-3q+4pq°.

27. Hajimenme anpauenHa 10, axkopo a =0,

28, Haibiapime snavensna —9, axmo b=0.

[MosTOpeHHA Ta NIAroToBKa A0 BUBYEHHA HOBOFO marepiany

1. Ha 2: 4560, 6372, 1234, 5792; ma 3: 4560, 6372, 8127; ua 4:

2.

3.
4.
3.

4560, 6372, 5792; na 5: 4560, 1325; na 9: 6372, 8127.
cb2+3a8=100c +10b+2+300+10a + 8 =100¢ + 105+ 10a + 310.
Ile uncno aginuThea Hamiazo Ha 10.

a.
16 auis.

4 cm, 8 cm, 6 cMm.
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§5. MHOXeHHSA NONIHOMIB.

Po3knagaHHA NONIHOMIB H2 MHOMXHWKHK

TpeHaxepHWA 3an

v W

10.

11.
12.

13.

14,

. a) 4a® +12a: 6) -16b° +56b; B) 6ac—21¢% r) —10ad +6bd - 8d* .

a) 6x2-42x; 6) -12y—6y>; B) 1522 -30zy; r) 12xy-6y° - 3y2.
a) x(Tx-4); 6) 5y(y+5); B) 2x2(5-3y); r) ya{y+5).
a) a(5a+3); 6) 3b(b-5); B) 4a(2b+c); r) c2(5c2 —T].

. a) 2ab+14a -3b-21; 6) 296 -15-12b%; B) 15ac + 21¢> + 20a + 28¢;

r) 12-17d +6d°.
a) 6x+3xy+8+4y; 6) 24y2+33y—?; B) 20xz+52° - 8x-2z;
r) 562% +19z-10.

. a) (3+a)(x+y); 6) (c+T7)(y—2); B) {5—&)(5;2 +2];

r) (2+a)(3x-4z).

.a) (5+c)(a+b); 6) (x+6)(a-b); B) [4—x)[a2+4);

r) (u +4}(3y—23].

. a) 7,4x% +10x%; 6) -3x%y+6xy; B) 21x2° -33,6x%z;

r) lﬂxﬂy——ﬁxyz -3xyz.

a) 32,5ab-20a’p; 6) —-5b° —7b%; B) 12b%c +30bc?;

r) 12,56a%¢ +2,5abc—T7,5ac*.

a) 6a(2a+3b); 6) 5b3[2b-5}; B) —4::!:[4&2—;1]; r) 7f2[3ﬂ2—1).
a) 2x*(8y-13); 6) 3y3(9y2+4); B) 3x"2(12x-5);

r) EyE(I-TIE}.

a) 2x® +x* -21x; 6) 10y -14y* -12y; ) 82" -18;

r) 40-34x2 +6x*.

a) 6a® +31a”-11a; 6) 20b-39b° +18b°; B) 8c* +38¢c% +35;
r) 4d' -36.
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15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.
27.

28.

a)(a—c)(3x+y); 6) (a+b)(5+3¢c); B) [_ywx}(bEHEE]:

r) (c3+ﬁa](y+z}.

a) (Ta+e)(y+2); 6) (x—y)(9+5¢); 8) [2x—b)(y3+2c);

r) (z+a)(3b° +4).

a) 21a®-17,8a4" +8a*; 6)2b® -10,6b% —6b; 8) 6a’b®-12a%p?;
r) 10a%¢? + 6a’c.

a) 14x* -11,6x% +6x%; 6) 12y+21,9y% -154%;

B) -15x"y* +12xy"; r) 404°2* -30y".

a) [b-5)[3a2+'.’]; 6) 2{a+2r](3—5b3]; B) ab(ﬁbz -2&+Tab];
r) 5&2(f4+2c2——3).

a) (3x+7)(5-4x"); 6) y*(1-10y)(9+22);

B) .tyz(gya —Tx2y+5x4]; T) 4xg(x323+522—2x).

a) x®-4x?-17Tx+60; 6) 2y° -9y% -32y-21; 8) 2% -22+12;
r) 2x* -53x+15.

a) 2a® -5a*-28a+15; 6) -3b° -13b* + 6b+40;

B) ¢° +2¢”-18¢+9; r) —a” +8a” -11a-20.

a) (y—2)(5b+17); 6) (7+5a)(x-2y); B) (2x-5)(2° +4c);

r) (4y+3x)(1+32).

a) (3x+8)(y+2); 6) (8-7z)(3x~y); B) (32-1)(2* +2x);

r) [5—&}(512—Ty].

3ax>.

3x-y* +5x*y".

Opep:uMo BHpa3 2% +4, axnii HAODYVBAE HANMEHIIOIO 3HAYEHHHA
4, akmo x=0.

Opep:xuM0 BHpa3 ~a* -2, axui HaOyBae HAHOLIBIIOrO 3HAYEH-
oA —2, axkmo a=0.



:ﬁ. a) (a-b*)(a®+7-5¢%); 6) (a+8c)(5a+b*~7c?).
30. ) (2x+y)(2y-5+x"y*); 6) (3-2%)(3+5x" -62°).

MoBTOPEHHA Ta NIArOTOBKa A0 BUBYEHHA HOBOTO Matepiany
- 1Ir\. 16
1. a) —Ii-,l;_ﬁ) E; 8) =2,7; r) h

2. 5=40t; 2) 80 xu; 6) 48 x; B) 93% -
4. Ha 25 %!

§ 6. DopMynn CKOPOYEHOro MHOXEHHS

TpeHaxepHuy 3an

1. a) (2a+3b}’ 6) 64x>~81y% 8) (3ab-4x*)’; 1) (c-5d)(c+5d).
2. a) {3p—'?q} 6) ab? - d?; B) (Em+ﬁn=)ﬂ r) (x+y)(x-y).
3. a) 4-a?%; 6) y*-121; 8) x*-49; r) 2 -d°.
4, a) 81-x%;6) 144-a%; 8) n®-m% ) f—q
5.a) (5- 2)(54-2 6) (12- x){12+x},3} (a-T)(a+7);r(b-a)(b+a).
6.a) (8- 4)(3+4} 6) (15 y)(15+y)®) (c- &}[¢+ﬁ};r{b a)(b+a).
7. a) {:+y) 6) (a- b) B) (3- b]ﬂ r) {m+n)
8. a) (c-d)’ 6) (a+b)%; 8) (2-b)% 1) (3x+y)".
9. a) 9+6k+k%; 6) a®+2a+1; B) b2 —4b+4; r) x®—2abx +a%’
10. a) 1+2d+d?%; 6) 25-101+1%; B) n2+ﬂiqpq+p’qs;
r) 121-66x +9x%. '
11. a) 9-4x%; 6) 25a%-36; B) 49¢%-81d%; r) 16x% -25642.
12. a) 4a%b® -c?; 6) 9x%-25y%; B) 16t -1; 1) lﬁQp.ﬂ—'quﬂ.
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13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24,

5.
26.
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a) (8-a)(8+a); 6) (5-2x)(5+2x); B) (11lc-3m)(11lc+3m);
r) (10p-3¢)(10p+3q).
a) (y-6)(y+6); 6) (1lv—4u)(1lv+4u); ) (ab-1)(ab+1);
r) (9d-Te)(9d +Te).
a) [4I+3y}2; 6) [a—db}z; B) [5—2mn]2; r) [1+?n]2.
a) (9c+d)*; 6) (3a-2b)" ; B) (6k+10)% r) (5x+3y)".
a) 169+182a+49a°; 6) 1-34xy+289x%y%;
B) 81m”* - 288mn +256n”; r) 49p* -84 pab +36a°b”.
a) 144-120k+25k%; 6) 64-112mn +49m°n*;
B) 4a’d® +12acd® +9¢°d*; r) p® -26pg+169¢°.
a) (2+x)(6-x); 6) (By-x+4)(3y+x-2);
B) [3—&2)(3+b2]{9+b"]; r) (cﬁ—d“)(cﬁ+d“}.
a) (1-y)(11-y); 6) (3a+b)(8b-a); ) (4-x)(4+x)(16+x");
r) (p-¢*)(p+a*)(p® +4*)(p* +4°)-
a) Blpz—ﬁp3+-lg-32; 5) 4m“+ﬁm2t+-§-tﬂ; 8) 16x% - 255";
r) 28428,
a) 16a” +4ab+i-b2; 6) 9¢* ~14c2d+-‘§d2; B) 9h® -4g%;
r) 161* -1°,
a) {2.1:—?}2: 6) (4_1;—5::]2; B) {Ex—Ey}E; r) (5y+3x)2;
o) {5.r+4]2; e) [ﬁ+3.t:|2.
a) (3-9a)’; 6) (6a—2b)%; B) (Ta-5b)"; r) (3y+5x);
a) [4+5x]2; e) {ﬁa+?b}2.

999996.
8999600.



27. x% 5.
16

28. 4a® +20; 45.
29. a) ("'.t’ -zy)z;"ﬁl (Iia"-i-b“] : B) (—r +16y J : 1) (D,1a+1)2.

2
30. a) (8x-54*)’; 6) [lme 5) (1,2¢-0,5y)% r) (1,1a-0,db)%

2
33. 25.
34. 148.

MosTopeHHs Ta NIArOTOBKA A0 BUBYEHHA HOBOTO Matepiany
1. a) 80; 6) ~72; B) *‘%; r 2

2. 2; axmo a=8, b=-6.
3. p=80m; a) 320; 6) 200; 5) 108.
4. Yeworo 24 nepesa; 12 abaynsb, 8 rpym.

oTyEMOCA A0 KOHTpoNnbHOl poboTH go po3pginy 1
1) A; 2) B; 3) B; 4) B; 5) [I; 6) I'; 7) 122; 8) 2; 9) 3x%; 10) 276;
11) b% 12) (3y-2t)(3y + 2t +6ty).

3aBgaHHA ninaumem':'cunap,uutﬂ

2. 331 32.
3. Tax.

7. xt+x2+yt = (x’ Ly :y](.tﬂ . y’-"—xﬁ'}
8. Brasiexa. Ocrinbkn {n +b {n'. b) =4ab, ToO, HAUpPHKIAI,

24xy=(6x+y)’ —(6x-y)’. Bamaua mae Gesniu poss’smskis,
oCKinbKHM BHpa3 24xy MOMHA NOJATH Vv BHUraaji Bupasy 4ab
HeCKiHYeHHOI0 KiibKicTi0 cmocobis.




BIANOBIQ) * 3aspaxHA NigeMUeHOT cnagHocTi * &7

9. 4a®-12ab+9b%; 4a® +12ab+9b%; éaﬂ-ub+9b2;

1
da® —ab+-—b°.
16

Po3pin 2. DYHKUII

§ 7. MpAMOKYTHA CMCTEMA KOOPAWHAT Ha NNOLWMHI

TpeHaxepHWiA 3an

1.

W

oo

10.

11.
12.
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a) A; 6) B; B) E; 1) F; n) D, O; e) C, O.

. K(3;0), L(1;3), M(-4;3), P(—5;-2), S(0;-4), T(2;-3), 0(0;0);

a)L; 6) M;8) P; 1) T; n) K, O; ) S, O,

. a) A; 0) B; 8B) C; 1) nemae; n) D; e) E.
. a) Hemae; 6) T; B) H; r) S; n) M; e) L.

A(0;-2,5) — mna oci opamnar; B(-3;1,5) — y II ugepri;
C[E,ﬁ; 2,5) — v I usepri; D(4,5;-1,5) — vy IV usepri.
5[1,5;2.5) — v 1 usepri; P{-E,ﬁ;ﬂ] — Ha ocl abcmmc;
Q[—l,ﬁ;——ﬂ,ﬁ] — y III usepri; R(4;-2,5) — y IV usepri.

. a) A; 6) B; B) Taxoi Touxku Hemae; r) C; a) D; e) E,
. a) Taxol Touxkn Hemae; 6) V; B) N; r) W; n) Y; e) Z.
. Koopgurarn sepmmun: C(2;1), B(2;3), A(-3;3), L(-3:-2),

K(4;-2), D(4;1); P=120 mm; S=T75 mm".

Koopmumarun eepmun: B(4;4), A(-2:4), P(-2Z1), T[—rd;l},
N(-4;-1), M(-3;-1), F(-3;-4), D(3;-4), K(3;-2), C(4;-2);
P=160 mm; S=1325 mm°.

a) A; 6) A; B) A.

a) P; 6) P; B) P.



13. P(2;b) — IV usepts; Q(a;-3) — IV umeprs; S(-a;0) —
Bin'emua uactuma oci abemue; T(0;-b) — momartma uacTmHA
oci opannar; R(—a, b) — III useprs.

14. F{gwa;c) — 1II uBeprs; G(d;5) — II useprs; H(-¢;0) — mo-
nataa wactuna oci abenue; K(0;d) — mia’emna wactuma oci
opamuar; L(-¢;~d) — I useprs.

15. 45 cm”.

16. 32 cm?.

MoBTopeHHA Ta NIArOTOBKA A0 BMBUEHHA HOBOrO matepiany

3 2 2
1‘ - ﬁ _3_; —.
a) . ) 'B) -

3
2. 105. |

3. a) 32; 6) 1,5; B) 5.
5-. 3.21-

§ 8. NoHATTA dyHKUII, cnocobu 3apaHHs PyHKUIN.
MNpadik dyHKuii

TpenaxepHU 3an

1.a, B, T.

2. a, 6, B. .

5.a) D(y)={0:1:2;3;4;5); 6) E(y)={1:2;5;10;17;26}; ) f(1)=2;
r) f(4)=17; n) y=26 npu x=5.

6.2) D(y)=10;1;2;3;4;5}; 6) E(y)={3:57;9;1L13}; ») g(2)=T;
r) g(5)=13; 1) y=9, o x=3.

7. a) 3; 6) 4; B) -2; 1) —2.

8.a) 3; 6) -2; B) 2; 1) 2.

9. a) —2; 6) 4; B) —0,5; r) 0.

10.a) 3; 6) 7; B) 8; ) 2.
11.a) x=2y;: 6) v=s8:f; B) S=ab; r) P=3a.
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12. a) a=§{1,5b+c]|: 6) t=s:v; B) c=q:k; ) P=2(m+n).

13. a) Tak; 6) Hi; B) Tak; r) Hi; A) Hi.

14. a) Hi; 6) Tak; B) Tak; r) Tak; a) Hi.

19..a) 8; 6) —2; 8)12; r) 1.

20. a) 4; 0) —8; B) 20; 1) 4.

21. I'padikn pyurnii za puc. 11 3.

22, I'padikn dbveKOoii Ha puc. 4 1 5.

29. ) 12.5; 6) -?; 8) 7,9; 1) 0; x) -2 i 6; e) 2,6 i 7,4.

30. a) -0,3; 6) 2; B) 8;1r)12,4; 1) -616; e) -3,418.

33. a) -1,5; 2,6;:1,56; —¥; -2,5; 6) y=15, akmo x=0, x=-3;
B) TpH 3HAYEHHH; T') Hi, TAK, TAK, Hi, Taxk; A) 12; e) 7.

34. a) 3,5; 0; -2,5; 0,5; 1,5; 6) y=-0,5, axmo x=-1, x=2;
B) HOTHPH 3HAYEHHHA; I') Hi, Tak, Hi, Tak, Tak; na) 13; e) 7.

35. 6, B.

36. B, I.

37. y=0,075x; x Ta y — HeBix eMHI 4YHucHa.

38. y=35x; x Ta y — Hepix'emui uncna.

41. y= x2+1.

42. y=-x2+1.

45. a, B, T.

46. 0, B, T.

47. a) 0,6; 6) 0; 8) 0; r) 0,6.

48. a) 0,7; 6) 0; B8) O0; r) 0,1.

49. a) 20 xB; 6) 1800 m; 8B) 90 m/x8; 1) 600 Mm; 1) 3a 2 XB TA
3a 17 xB.

50. a) 20 xB; 6) 1000 M; B) 50 m/xB; 1) 500 M; 1) 3a 2 xB Ta
BiJl BiCIMHAAIATOL A0 OeB ATHAJAIATO] XBHAHNHH.

[loBTOpEHHA Ta NIAroTOBKa A0 BMBYEHHA HOBOro martepiany
1. a) 12m?-5m; 6) 4c®.

2,332 2 2
2. a) a’b*(5b* ~2a°); 6) 2(c-3p)(c+3p); B) 2(x-6)".
3. 3aranpHa Maca KoTHEKIB 18,0 Kr: smomxe.
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o _'§9..,J1i|-|iﬁ|-la yHKUin, 11 rpadik | BAACTUBOCTI
TpenaxepHwit 3an

11'*}. 'ﬁ, B‘. r,. lﬂ’-*i

2. a, 6, B, 1, A

a, T.

4.a, 6, r.

.a) 8;6) 2;8) -1; r) 4,1.

6.a) 1, 6) -3, n) -5, r}—ic.

7.
8.
9.
10.

11.

12.

13.

iy
-3; 1.
B).

r). : _
a) —1,5; 6) -2; #j—d; 1) -1

a) 3.4; 6) % 8508 ) L.

a) - -2; -3,5; 6) 6; 0; —4; ) A(;35) — mi,
B(3;- Lﬁ) — max, C(4-1) — m, D(-2;-5) — mi;
v (0:-3), (6:0)

14. a) -3; -1; 5; 3; 6) 1,5; 3; -0,5; B) A(L;1) — Tak, B(2;-1) —
rak, C(2,5;-2) — rax, ﬂ(-ﬁ&] — mij 1) (0;3), (1,50).

15. (4;5). e

16. (-5;-2).

17. Hi.

18. Hi.

19. y=100x+30; Tax.

20. y=0,2x+50; Tax.

21. (1;2), (-1,50)— =i; (1;-2), (0;-1,5) — rax.

22. (0;0), (-225) — uis (-L-1), (12)— rax.

23. a) Taxk, (-2;-38); 6) rax, (25); ) ui; r) rax, (0;0).




24. a) Tax, (0;-2); 6) rax, (~1;-3,5); 8) ui; r) rax, (0;0).
25.2.
27. a) Puc. 1, a — supobaunnrso, puc. 1, 6 — npogasx; 6) 60 kr;
20 xr; B) 10 kr; 5 kr; r) y=10x; y=-5x+50.
28. a) Puc. 2, a — npopax, puc. 2, 6 — supobumunrso; 6) 120;
60; 8) 30; 20; r) y=30x; y=-20x+80.
29.8) y=4.
30. I‘_) y=x.
31.8) y=-x-4.
32. 6) y=2x+2.

35. (0;3), [%3-;0}

36. (0;-6), (-20).

37. y=3x. ’

38. y==6x.

MosTopeHHA Ta NIAroTOBKa A0 BUBYEHHA HOBOro marepiany
1. a) Ta—2; 6) 22¢; B) —8b-T.

2.8) x=4; 6) x=-2,9; 5) x=0,5; 1) x=17,.

3.a) x=4; 6) x=-200; B) x=-6; r) .::=3~§w.

4. a) 10 r; 6) 300 r.
5. 3 oM.

loTyemocs go kKoHTponbHol poboTu fo po3giny 2

1) B; 2) B; 3) I; 4) A; 5) I; 6) [; 7) 20; 8) -33; 9) -10;
10) a) Hi; 6) rax (pymrnionarena); B) Moxxmnso; 11) 50 +5¢, Tak;
12) a) {1;3;5;6;8;10;12;15}; 6) {-4-3;-2;-1;0;1;2;3;4;5;6; 7|;
B) Haitbinbme 7, paiimenme —4; r) x=3; x=15; .




A x| 2|-1{0 |12
|y |5|-1][-3]|-1]5

14) a) 8 rox; 6) 3 km; B) 1 KM/rox; 1) 1,5 kM (abo 1500 m);
) Bing 5(1 o -?fﬂ_r__'x_nnmn i ma 140 xBuauHi.

3aBaaHHA nlnaumenm cKnagHocTi

1. 3.

2. Brasiska. ,Enuupnwn:ﬁme, mo x 2 _4x+5=(x- 2] +1.

3. a=0, b=-2.

4. a=-2, b=4. _

5. Brasziexa. fAxmo x<0, ro y=2x-1; akmo x=0, To y=-1;
axmo x>0, ro y=4x-1.

7. Akmo x<20, To y=2x+40; akmo x=20, To y=96; axmo
x>20, To y=2,4x+48. Brasiskxa. [lna nobyaosn rpadika Bu-
nopnmaﬁm oo X — KLUIBKICTh NPOAAHOro TOBAPY — MOMKe
nopisrioBaTH Tiaeskn 0 abo na‘rypamau_v UHCAY.




Po3ain 3. NHINHI PIBHAHHSA TATX CUCTEMMU

§ 10. PiBHAHHA 3 OAHIEI 3MIHHOKO Ta IX KOPEHi.

PisHOCWABHI piBHAHHA. JIIHIUHI PIBHAHHA 3 OfHIEW
3MIHHOIO Ta PIBHAHHA, AKI 0 HUX 3BOGATLCS

-
2
%
€

O N s W =

. ) x=-5,5; 6) x=38,1; 8) x=—1,2; 1) x=-32; 1) ==

. 4, B, €.

.4, B, A. .

.8) x=-5;6) x=9; 8B) x=3; 1r) x=-6.
. a) x=4; 6) ﬁ_.;.ﬁ; B) x=21; r) x=-13.
.a) x=6; 6) x=-3; B) x=20; r) x=2,5.

.a) x=-8; 6) ¥=—=; B) x=24i r) x=1.
. a, 0, B. 7
» &; 0,8, 1, &

10

10. a) x=12,8; 6) x=-12,2; B) x=-0,3; r) x=-30; 1) x=—-%—.
11. x=33.

12, x=17. | |

13. a) x=-3; 6) x=4; B) x=-’1f&f r) x=2,15; ) x=-%.

14. a) x=2; 6) x=-6; B) x=0,9; T) i=—ﬂ.2"'3;:—-,_:_g) ;:=§.

15.
16.
19.
20.
21.

75-x=2625.
17,9-x=44,75.
Sx+4="T.

oy =-2.
4x-8=-33.

22, y=-3,2.
a) x=-1,4; 6) x=-5,85; B) x=15,6; r) x=-0,8.
a) x=-2,8;6) x=-9,6; 8) x=23;r) x=1,2.

25.
26.




27.a) y=5; 6) y=-T; B) y=5,5; r) y=-8.

28.a) y=4;0) y=8; 8) y=4,8; r) y=-15.

29. a) Poas’azkis He mae; 6) yeci umcaa; B) po3p’s3akie He mae;
r) x=0. Pienocuasui piBHAHHA a, B.

30. a) Poss’aakis He mae; 6) yci umcna; B) po3B’A3KiB He Mae;
r) x=0. Pisnocuneni pieaaunua a, s.

31. x=-0,25.

32. x=1.

33. x=19.

34. x=12.

35.a) x=-3;6) x=15,6; B) x=4,7; r) x=1T5.

36.a) x=2; 6) x=-5; B) x=-0,3; r) x=1,24.

37. 50+0,5y=137,5; y=175 &mM.

38. 10+1,5x=26,5; x=11 xB.

39. a=15 cm.

40. b=33 cm.

41.a) x=-4; 6) x=1,6; B) x=8; r) x=20.

ey =§; 6) y=-1; 8) y=1; r) y=-10,5.

43. a) x=38,5; 6) ::%; B) x==—:§; r) .r:-"%_; a) x=-0,5; e) x=0,5;
x) y=1. |
44.2) y=-6; 6) y=-33 B Y=-L 1) Y=25 B y=-4T

€) =i ) Y=o
21 31
45. a) oanoro; 6) Geaniu; B) KOAHOrO; I') OAMH; J) MKOJAHOIrO;
e) Geamiu.
46. a) Beaxiu; 6) ogun; B) :xogHOTO; T) Geaniu; x) moxHOTO; €) Heariu.
47. a) x=-30; 6) y=18; B) m=6; r) n=48.
48. a) a=24; 6) b=4; B) ¢=150; r) d=-50.
49. a) x=2; 6) x=0,8; B) x=-12.

1 4
50.a) x=3; 6) x=—; B) x=——0.
) ) 3 ) 3




51. x=-1.

52, x=9.

53, 18.

54, 16.

55. 3a 10 nmn.

56. 3& 10 zmis.

57. 0.1.1:-1-2 D,E x=-12.
58, 0,3x-10,1=15,4; x=85.

61.a) x=-2; 6) x=-4; ) r=i; r) y=%= n) x=-23.

5
62 2) y=-7; ﬁly—--;-,:nlx—-ﬁ.r]y 2; 1) y=-2.
29

63.a) x=10; 6) x=0; B) x=-0,8; r) x=——; @) x=-8;

3
e) x=-L.5.

64. a) x—% E} x=8"n) x=0:7) :u:==—~1_ri

65.a) (1;5); 6) rpadixm me nepermuaothea; B) (—2,8;-3,4);
r) (~12;-2,25).
66. a) (-1;2); 6) rpadiku e meperunaworees; B) (-1;-11);

( ]
r)
1313

69. ¥ nepmomy — 27, y,qpmuy—— 30, ywpe-rmuy—EE

70. OpporiMmpaTanx — 16, aeokiMmpaTaux — 20, rpukiMHATHHX —
28.

71. 55 km/rog; 65 kMm/roa.

72. 50 Hu_fmn; 60 km/Toxa.

MosTopeHHa Ta nigroToska A0 BMBYEHHA HOBOTO Mmartepiany
1'. Hi.l .

zi 241




3. ) 2xy2(2+x2); 6) (a'-5")(a'0 46" ); 5) 4(m? -R?)"
4. Touxn A, C.

§ 11. PiBHAHHA, WO PO3B’A3YIOTHCA 33 JONOMOrol0 AIHIKHKX
piBHAHb. MaTeMaTHU4Hi Mogeni

TpeHaxepHui 3an

1.a) x;=-2, x,=T; 6) x,=-3, x,=4; B) x,=24, x,=15;
r) x, =6, x,=-2.

2.8) x,=3, x,20} 6) x,=-8, x,=—4; 8) x,=20, x,=-b;
r) x; =1, x,=-16.

3.a) x, =0, x,=T; ﬁj_.':%1=0, 1£=»=-5-12; B) x, =0, x,=2;r) x, =0,
X, =-D.

4.a) y, =0, y,=-8;06) 4, =0, y,=4;8) ¥, =0, Yy, =-2; 1) y; =0,
Yy, =9.

5.a) y, =3, y,=-2;6) y,=-8, y,=2;B) y=2.

6. a) x, =-8, x,=11; 6) x;,=-40, x,=3; B) x=-2.

7. 80x=240; x=38.

8. bx=60; x=12. _ p

9.a) ¥ =5 ¥y=-5 6 y=7, y=-7; B) y;=1, y,=-1;
r) y; =45, y,=-4,5. |

10. a) x; =3, x,=-3; 6) x;,=4, x,=-4; B) %, =25, x,=-2,5;
r) %, =12, x,=-12,

11.a) x=4;6) x=1; B) x=5;r) x=9.

12. a) y=-3; 6) y=-6; B) y=-T; r) y=-10.

13. 26 1i6; (200-70):5; 5x+70=200.

14. 180 rox; 9000:50; 50x = 9000.

15.a) x;=-T7, x,=T; 6) x,=-2,5, x,=2,5; B) x,=-2, x,=2;

r) x, =—:1i-, X, =i—; a) x=-6;e) x=2,5; x) ';=_-!1;; 3) x=3.
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16.

17.

18.

19.
20.
21.

22.

23.
24,

25.

26.

7.
28.

a) y,=-5, y,=95; 0) y1=-2~::1;, y2=2%; B) y,=-5, y,=5;
r) y1=--;*- yf%: ) y=%: e) y=-2; x) y=-é: a) x=1.
a) x; =-35, x,=5; 0) x, =-8, x,=8; B) x, =-8, x, =8; r) pis-
HAHHA pO3B’A8KiE He Mmae; a) x,=-2, x,=-6; e) x=0,75;
JK) piBHAHHS DO3B H3KiB He Mae€; 3) x; =2, x, =-6.

a) Xy =-3; x,=3; 6) x,=-4, x,=4; B) x, =-2, x,=2; 1) piB-
HAHHA pO3B’A3KiB He Mmae; a) x, =10, x,=-28; e) x=0,4;

/) piBHAHHA pPO3B’A3KiB He Mae; 3) x, =-12, x, =-22.
Yeworo 520 (y uepeni — 234, y nunui — 104).
Ilepmoro Tusxua — 60 (apyroro — 69, rpersoro — 79).
a) x;=2, x,=1; 6) x,=-6, x,=-1; B) x, =1, x,=1,5.

2
E} y‘j:ar yﬂzl; ﬁ] Q'] =_4! y2=2; B] H1=1- L‘IE:_'

3
a) x=9; 0) x=-2; B) x, =-3, X, =0.
a) y=—-4; 0) x,=21, x,=-3; B) yy=-7, y,=3.
1 3 1
a) x;=0, xo=-18; 06) x;,=6—, x,=1—; Xy =-D, X5=—2—.
) x 9 ) X Pidk o B) Xy 2 3
1 2

a) x; =15, x, =-5; 6) x; :QE' xE:EE: B) x, =0, x, =16.

70 m i 100 m.
Tupura 10 cm, goexuHa 15 cM.

“DI‘IT{‘}[}{‘HHH L= r1i,r1,rmm-1|-a.a AOQ BUBYEHHA HOBOMo mMareplany

U B L R =

. 19.

. a) 4¢%; 6) 4y +d?; B) m? +p>.

. a)A, C,D;6) B, D.

. MosHa VTBODHTH JHIIE ABA TPHEYTHHEKH: 31 cTopoHaMu 3 cwM,

9 cm, 11 em i 3i croponamu 6 cm, 9 cm, 11 ewm.



. _':5112. NiniHe piBHAHHA 3 gBOMa 3MiHHMMK Ta ioro rpadik.

 PiBHAHHA npamol

TpeHaxeprui 3an’
1.a,6, 1,6

2. 6, n, I, e.
3. a, ﬁ B:“"ﬂ: .
4.6, 8, 1, 1, ©.
5. Tax. g
6. Hi.
7. a) Taxk; 6) =i,
8. a) Hi; 6) rax.
9. Hi.

10. Tak.

11. beaniu.

12. Beaniu.

15. 2x+4y =350.

16. 5x+10y =60.

17. a) :=%y+3; B) y:%&“—.ﬁ.

5 3"
a) L )y 5 7%

19. a) Taxk; 6) Hi; B) Hi; T) Tak. |

20. a) Hi; 6) rak; B) Tax; r) mi.
25. a) fo'z} (2 n)) (0:-1) i {1, ));
26. a) (0;1) i (1,0); 6) (0;2) i (-20
29. a) Tar; 6) Hi; B) Tak; r) Hi.

30. a) Hi; 6) Ttak; B) Tak; r) Tak.

31. 4.

32. 3.

33. [D;E] i [2.0)

34. (0;3) i (-7;0).

37. (2:2).

38. (-2;5).

5) (0; a; i (20); ) (0;

B) (0;2

{5; EI} r) (0;0

o)
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39.
40.
43.

44,

45.

46.

47.

48.

49.

50.

1.

22,

45x +15y = 165.
18x + 36y =252,

a) (4;—-3), na Touxa i e rpadikom pisnaunsa; 6) (-4;5), na
TOuKA 1 € rpacdikoM piBHAHHA.

a) [——2;4). ns TouKa i € rpadikom piBHAHHHA; ) {1;-3], ns
TouKa 1 € rpathiKoM piBHAHHA.

a) (8;-1), us Toura i e rpajikom pisuauus; 6) (0,55), ua
TOYKA 1 € rpathikoM piBHAHHA.

a) (2;4), na rouxka i e rpadikom pisasuHs; 6) [1:%), A Tou-

Ka 1 € rpapikoM pIBHAHHH.

a) 1 6) — rpadikom piBHAHHA € BCl TOUYKH KOOPAMHATHOIL ILTO-
IIHMHH.

a) i 6) — rpadikom piBHSHHS € BCi TOUYKH KOOPAWHATHOI ILIO-
IIHHH.

a) I'padikom pieuanua € (irypa, SKa ckaagaeTscsa 3 JABOX
npaMux: y=0 i x=2; 0) rpadirom piBHAHHA € (irypa, SKa
CKJAaJaeThCA 3 ABoX npamux: x=0 i y=-0,5x.

a) I'padikom piBEAHHA € (hirypa, AKa CKIAJAETHLCA 3 JBOX
npaMmuax: y=0 i x=-0,5; 6) rpatdhikom pisHaAHHEHA € ¢irypa,
AKA CKJAAJAEThCH 3 ABOX npamux: y=0 1 y=-x.

a) I'pacdikom piBHAHHA € (pirvpa, AKaA CKJIAZAETLECA 3 [BOX
npaAMHX: y=x 1 y=-x; 0) rpadicom pisaaHHEA € (irypa, Axa
CKJIANAETLCA 3 ABOX npaMux: y=x+1 1 y=-x-1.

a) I'padikom piBHAHHA € ¢irypa, AKa CKJAJAETBCA 3 OBOX

NpAMHX: y=§x i y=—§x; 6) rpatdhikom piBHAHHA € (dirypa,

AKa CKAaJaceThCH 3 ABOX OpAMHX: y=x-3 1 y=—x+3.

fMosTOpEeHHA Ta NIArOTOBKA A0 BHMBYEHHA HOBOro marepiany
1. 3,5.

2.

a) -1—2; 6) E
25 25

3. Taxk.
5. 1236.

304



§13. Cucremun gBOX NIHIWHMUX PIBHAHD i3 ABOMA 3MIHHUMM

TpexaxepHun 3an
1.a, 6.

2.
3
4
5
6
¥
8.
9

10

12.
13.
14.
15.

16.

17.

18.
19.
20.

21.
22.

23.
24.

25.
26.

. Tak.
. Tax.

-a) (29); 6) (35)-
. a) (10;8); 6) (19;1).

a) x=>5; 6) y=4; 8) x=1.
a) x=-6;0) y=-7; B) x=1.

. X+y=20; x-y=6.
. X+y=25; y=4x.
. a) (-1;2); 6) (1;8); B) ne mae; r) (0;-1).

a) (1;3); 6) (0;1); 8) (0;-2); r) e mae.

a) (26); 6) (4:3); B) (L:2); 1) (-6;-4); n) (6:3); e) (2:6).

a) (-1;6); 6) (9;2); 8) (2-9); r) (3 -2); 1) (-9-3); e) (5;25).
a) (2;4); 6) (1;-2); B) (3;0); 1) (-1 —1).

a) (21); 6) (-2 0); 8) (L0); 1) [%‘;'-i).
41 17.

Babyca — 48, Mapiiika — 24.

3 kanycrow — 8 rpH, 3 BumHEAMA — 12 rpH.
15 mipuar i 18 xmommis.

a) (4;2); 6) (2,5;0); B) (0,75;2,5); 1) (451).
a) He mae; 6) (1;1); 8) ne mae; r) (—4;-16).
a) (3;-1); 6) (4;5); ») (22); r) (4:2).

a) (0,5;4); 6) (-4;4); B) (20); r) (-2-1).
a) (1;2); 6) (0,8;2); ) (3;-1); r) (56).

a) (-1;-2); 6) (5;6); ®) (L,-1); r) (1,5;0,5).




27,
2'1

29,
30.
31.

32.

33.

1.6: 10.4.
g gL
3

11 250 w°.
475 cm®,

a) Oaun poss’asok; 6) He mae poas’sAskis; B) Geaniu poss’saa-
KiBj I') OAMH pPO3B’A30K.
a) Beaxiu poas’askis; 6) oqHH pO3B’430K; B) He Mae PO3B A3-
KiB; I) ogHHE po3B’A30K.

a}[ 1“] 6) (~4;-5); 5) (28;4); ) (0;-1).

. a) (18;9); 6) (4;-3); 8) (L;1); 1) (-1;-2).
35.
36.

39,

40.
41,
42,
43,
. a=-3, b=5.

a) (1,5:2,5); 6) (40;50); ) (-22,5); r) (10;1).
a) (2,8;0,2); 5}'1{—1;—1}; ) (100;-10); 1) (1;-3).
a) (4;5); 6) [—5.-5}

a) (1;1); B) {2;-1)-.

a) a=-3; 6) a=4.

a) a=9; 6) a=-0,2.

a=2, b=-3. '

8

45- —

47.

49,

51.
52,

13°
3

I-
Ha nepmiit monuni — 80, wa apyriit — 60.

. V nmepmiit muerepui — 170 1, v apyriii — 40 .

lllsuakicTs pyxy KaTepa B croadii sBogi — 12,5 wm/rox,
mBHAKicTs Teuil — 2,5 KM/roa.

Bnacrma meuakicte pyxy woBHa — 20 Ru{mn MBHAKICTE Te-
uii — 3 km/roa.

3 nepmoi Tpyom — 10 x, 3 gpyroi — 8 1.

156 r mepmoro cnnasy, 104 r — gpyroro.




MNoeTOopeHHs Ta NIAroToBKa 40 BMBYEHHA HOBOrO Marepiany

ko _i,_f=3.

2, Tax.

3. 75 %

4, 29,5 mi 5
5. 2447,

loTyeEMOCH O KOHTPOLHOI poboTu go po3piny 3

1)T; 2)B; 3) B; 4) B; 5) B; 6) I'; 7) 2,6; 8) x=-4,5; 9) 70 rps;
10) x=4%; 11) x=-4, ::--"_:’;: 12) (10;2); 13) 12 M, 3 Km/rox;
14) 12,5 cm, 22,5 cm, 281,25 cm®,

3aBgaHHA NigBULLEHOI cunap,ﬂﬁcﬂ:

1. a) Axmo a=0, o ¥ — Gyas-aKe yucno; axmo a#0, To x=a;
6) akmpo a=0, To x — Gyab-ake uncno; Aakmo a#0, To x=2;
B) akmo a =0, To x — Gyap-Ake uncao; Aaxmo a #0, To Kope-
HiB HeMae.

2. a) fAxmo a=1, To x — Oyap-AKe WHCI0; AKmMoO a#1, To
x=a+1; 6) akuo a=0, To x — Oyap-AKe uncao; Ak a0,
T0 x=3; B) akmo a=0, To x — Gyab-ake unucno; axmpo a0,
TO KOPEeHiB HeMae. -

Brmaimm ﬂn ﬁ) m:m,u .'.:.{0 TO y-;ﬂz m:mu x%= ﬁ TO ;;'-ﬂ
axkmo x>0, to y=0.




D 00~ oh W

10.

. a) (-ﬁifﬂ};:ﬁ) (L;1).
.a) (-3;7); 8) (1;1).

. a=-4,

o @=-1.

-a) (0;2), (0;-2), (1;1), (-1), (-11), (-1;-1), (20), (-20).

Brasisxa. BisemiTe f0 yBaru, mo ansa Beix poss’sskis nsoro
piBHAHEA 3a yMOBM Hinux x 3maveHHs |x| moxe popismioBarn
rinsku 0, 1 abo 2;

6) (1:2), (1-2), (-1:2), (-1;-2), (1), (%-1), (-21), (-2-1)
Brasiexa. BissmiTs g0 yBarm, mo jgnsa nl::ix poaB’A3KiB ILOrO
PiBHHHS 3a YMOBH WIiTHX X SHAYEHHS X~ MOKe JODiBHIOBATH
Tinexkn 0, 1 abo 4.

a) (0;0), (-2;0), (-1;1), (-1;-1). Brasiexa. Bisemits 10 yBa-
I'fl, MO AJA BCiX po3s’A3KiB NBOro piBHAHHA 38 YMOBH HiIHX 7
anauenns |y| moxe mopismosaru Tinexu 0 abo 1;

6) (1;2), (1;0), (-1;2), (-1;0). Brasiexa. Bisbmite g0 yBa-
TH, W0 AJA BCiX pos3s’A3KiB UbOTO PIBHAHHA 3a YMOBH IiIMX
¥ 3HAYEHHA X° MOKe nopisHoBaTH Tiaskn 0 abo 1.
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Poagin 4. NOHATTH TA IX O3HAMEHHA,

TBEPIDKEHHSA TA IX JOBEIEHHS

§ 14. NOoHATTA, 03HAYeHHA NOHATDL

TpeHaxepHui 3an

1.
4.
3.

- o

23.

24.

25,

a) opary; 0) irop; B) Jdikap; r) Komaxa.

a) nepeso; 6) mebaiB; B) TPAHCHOPTY; T') OIpHCTPiii.

a) Abnyko — me ¢pyrr; 6) nitak — e rpa"cnoprt; B) kit — ne
TBAPHHA; T) BHAEIKA — I MOCVI.

a) Kpicno — ne mebai; 6) roguHHHK — Ie MexaHiaMm; B) piu-
Ka — e BojoiimMa; r) ayvd — me aepeso.

a) e;iaKa»; 0) empucTpiiis; B) enNpHKpacas; T') «ITHIAAHA,

a) sropoguHas; 0) eonagus; B) «OGyaiBngs; r) eHamiiis.

B, @, 3.

0, B, I, A, 3.

a) E; 6) C; B) A; r) B.

. a) D; 6) E; B) B; ) A.

. &) «poMamkas»; 0) «ropobeilb»; B) ¢«pedeHHHA»; I') «3a7a4a».

. &) «mice; O) emiTepas; B) «IMAPYIHHK»; T') «KOBIpas.

. AbcrpakTHi: B, I', }X, 3; KOHKpeTH1: a, 0, &, e.

. AberpakTHi: a, r, A, e, 3; KOHKpeTHi: 6, B, XK.

. a) «abnykro»; 06) «HOTHPHKYTHHK#»; B) «IIKiaIbHI wmebii»;

r) «XBoOiiHe JIepeBos.

. 8) «PpYVKETOBe AepeBo»; 0) «XKIHOUHH OOAr»; B) «XHMKA TBAPH-

Has; I') ¢« MHOTOKYTHHE»,

a) «UHCI0#», ¢ILIe YHCIO0», «IIAPHE YHCI0»; 0) ¢« BHPI6 Oaa goMys»,
¢CTOJIOBE MPHAAJAAA», «UAHHA JOMKKA#»; B) «BOAOHMA», ¢piuKa»,
«Bopernas; r) ¢TeKcTAALHUI BUPiO» , ¢3MMOBHI 08T, «mapds .
a) euHCIO», «Apibe», e<¢aecATKOBHH apiG»; 0) <«TBapHHA»,
«CBIHCHKA TBaApHHA», «KiHb»; B) ¢«KJIMATHYHA 30HAas», <«lIycTe-
nas, «Caxapas; r) enraxs, ¢XHKHIH ODTaxs, «ACTpVO».

a) «Aarogar»; O) ¢« MHOTOKYTHHK»; B) «Mebai»; r) «aepesos.
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26,

7.

28.

31.

32.

33.
34.

37.

38.

a) egacTHHA MOBH»; 0) «reomerpHdHA (irypas; B) emine dmc-
0% T') «KVIIis».

Hanpuraan: a) ¢«CeMHEIACHHUIIA»; O) «IlIe YHCAO#»; B) «4epBO-
HUI OJIiBelb»; T') «(PPYKTOBE JEepeBO».

Hanpuxknan: a) «natuaceKa OvkBa»; 0) <«miniiiHe piBHAHHA»;
B) «VYHTEIBKA MATEMATHKH#*; TI') «Jedigbe.

a) YorupukyTHUK; yei KyTH npami; §) NpAMOKYTHHKOM Ha3H-
BAIOTH YOTHPHKYTHHEK, V AKOr0 BCl KYTH npAMi; B) vci cTOpoHH
npaMokyTHHEaA pieHi. KeBajgpaToM HASHBAIOTE NPAMOKVTHHE,
y AKOro Bci cropoHn piBHi; r) Braziexa. Obcar moHATTA «KBa-
ApaT» BXOAHTE A0 ODCATY MOHATTA «IPAMOKVTHHK®».

a) Jlei aminni BeruuNEN; 3aT€KHICTL; KOMHOMY 3HAYEHHIO O1-
Hi€l BEIHYHAH BiANOBiJAE TiNBKH OJHE 3HAYEHHA iHmMOI BeaH-
yHM; 0) osHavenHa aus. v § 8 nocibuuka; B) Buraan y=ax+b,
ne a i b — pesawi umcna; osHaueHHsa AHB. vV § 9 nocibHnka;
r) obcar norATTA ¢niHiitHA QYVHEKIIA®* BXOAUTE A0 obcAry mno-
HATTA «(PyHKILiA.

a) He micTaTh; 6) MicTHTE; B) HE MICTHTE; I') MiCTHTS.

a) He mictuTs; 0) He mMicTHTh; B) MICTMTB; I') MiCTHTS.

Hanpuknan: a) A — syuenas», B — «cnoprcmens», C — «Haro-
poasxeHHE Megannio»; 6) A — eapxiTekTypHA cnopyaa», B —
«byaunoks, C — «Oyausok i3 nernus, D — eHepobygosanmii
DVINHOK».

Hanpukaazn: a) A — «cuns, B — «barbkor, C — «aA81bKO#;
6) A — <«nmraxs, B — «nepenitEnii nraxes, C — <«xaiiBopo-
HOK®, [) — snenexas.

HDBTDPEHHH Td NIQrOTOoBRA A0 BMBYEHHA HOBOTO mMartepiany

1. AUB={a; b;e;d; m; p; x; y; 2}; ANB=|c;d;y}; A\B=la;b; x; z{;

3.
5.

310

B\ A =|m; p}; nigmuoxunn maoxnan ANB: {c}, 1d}, |y}, {e:d},
1diyjs Gy

2500 r.

a) TOH; 6) IIIT; 8) TOP.



BIANOBIA) = § 15

§ 15. Teepg)keHHA Ta cnocobum iX goBeaeHHA
TpeHakepHuin 3an

18.

19.

20.

21.
22,

43,
24,

25.

26.
31.

MNP EWNN-

o, 1, e.

a, 6, B.

a, B.

0, B.

a, b, r.

a, 6, B, ..

Roca. 3aKoH TOTOMXHOCTI.
Jlaga. 3akon TOTOMHOCTI.
a, b, B.

.a,0,r.

. Ierunni: 6, B, e; xubHi: a, r, .

. Ictunni: B, A; xubwHi: a, 6, 1, e.

.1 — ; 2— B; 3 B; 4 —A,

A —B2—B e D4 — A,

. a) Bacuns mwobute rpata v ¢yrboa; 6) Onerna rapHOo coiBae;

B) nan Iean mpamwe Ha enextpocranHnii; r) Hapifika BuBuae
ATMOHCEKY MOBY.

a) Kapace ymie nnasatn; 0) Tapac mae xapi oui; B) Conue Bu-
npoMiHIOE eHepriwo; r) cyma (a+b) e napEUM yncIOM.

KRoxaa AuTHHA B KJjaci Ma€ CBOE OKpeMe 4YHCIA0 JHA, KOJIH
BOHA Hapoaunacs; 32; He Oineme 31; npuHaiiMAl ¥y gBOX AiTeil
3biraeThcAa YHCJA0 OHA IX HapPOJKeHHA.

Honen nacaxkup He Mae BinkHoro micus nopyu; 24; 21; npu-
HAaliMH]I OJIlHH DNDacakXHp B aBTOoOYyCcl Mae BinbHe Micme mopyvd.
Braziexa. 3raganTe BIACTHBOCTI MOAVIA.

Brazisrka, 3ragaiiTe BIACTHBOCTI MOAYV.JIA,

Brasiexa. Jlosenits, mo -x° +8x-17=~(x- 4}2 -1.
Brasiexa. loseaits, mo a®-6a+12=(a-3)°+3.
Brasiexa. losegits, mo (2 +c1)2 -2(a+1)-a(a+2)=2.

Brasierca. losegits, mo (x+y)° +2x(y-x)+(x-y)(x+y)=0.
Hi.

311



BIANOBIQ « §15 * loTyeMocs Ao KOHTPONLHOI poBoTH Ao poaginy 4...

32,
33.

34,

a5,
36.
37.
38.

Hi.
«¥ Hei» — He B NAAMIKY, a4 B KiMHAaTY.
Braszisxa: IloBATTA «IHCI0» TAKOMK BHEOPDHCTOBYVIOTh AJOH IIO-

3GHAYEHHA JHIB MICHLA.
1.

90.
a) Iermuue; 6) icruune; B) xubHe.
a) Xubne; 0) ictTuaHe; B) XubHEe.

MNoBTOpeHHA Ta NIAroTOBKa A0 BUMBYEHHA HOBOro Martepiany

noswN

. a) 9; 6) 5; He BHBUAIOTE NOJATKOBO 3asHadYeHHX moB — 11.
6 em; 7T em; 12 cm.
a) 4; 6) 28; B) 1,2.
a) (-5;-2); 6) (-1;2); B) (3;-1).
MOTOK

foTyeEMOCA A0 KOHTpPO/ILHOT poB0OTKH Ao po3ainy 4
1)B; 2)T;3)B; 4) B;: 5) I'; 6) A; 7) 1; 8) 9; 9) 15; 10) nanpukaan:

CTLIens — Ie mpeaMer MedjaiB, o OpH3HAYEHHH AJMA CHAIHHA O-
Hi€l moaman Ta Mmae HIRER @ cnmaky: 11) HCI asox matypansEmMx
ypcen — e Haiifineiie HaTypajlbHe 4YMCJIO, Ha SKe 3ajaHl uMcna

minareca 6e3 ocraui; HCK aBox HarypaasHHX 4HCEI — 1€ HalMeH-
e HaTypajlbHe 4YHClIo, AKe ALIUTHCA Ha 3ajaHl uuciaa Dea ocraui;
12) HenpaBHIBLHI MipKVBAHHA; NOPYIINEHO 3aK0H JAOCTATHBLOI mijcTa-
BH; 13) HenpasunbHI MipKYBAHHA; NOPYIIEHO 3aK0H NPOTHIEKHOCTI.

3aBaaHHA NIABUILEHOI CKNagHoCTI

1.

r B
3.

312

Bunutn BOAY i3 m'ATOl WAIDKH B APYIY Ta NOCTABHTH I ATY
YAITKY Ha Micie.

Jlrwogn nigifimmm go piukm 3 pisEux Gokie.

Brasiexa. BiasMiTe 10 yBaru, mo B VEpaiHcekii aberii 33 6vk-
BM il ToMy pisHnxX ininianis moxke Gyt He Ginsme nizk 33-33.



5. Brasisxa. [losegiTs, 110 cepej 3ajaHHX 4YHCe] € ABa, AKi ga-
I0ThH OJHAKOBL ocTaul B pe3ayabTaTi ginenHsa Ha 5, 1 poarasHeTe
iX pI3HHITIO.

7. Brasiexa. loseaits, mo cepej 3ajaHuX 4uce] € Tpu, AKi ga-
I0Th O/IHAKOBL ocTaul B peayabTari ginenusa Ha 3, 1 poaraaHbTe

8. IMopymeno 3axkoH AocTaTHROI miferaeu. 3 TOro, IO KBaJApaTH
YHCeJ piBHI, He 3aBXJIH BHILIHBAE, M0 CaMi YHCJIA piBHi.

9. llopymeno zaxkon nocrarHbol migcrasu. [lepme nepersopenns
CHHPAEThCA HA XHOHE TBepAKeHHA.

Po3ain 5. HAUNPOCTILI TEOQMETPUYHI ®IFYPU
HA NOWWHI TA IX BAACTUBOCTI

§ 16. HaunpocTiwi reoMeTpuyHi irypu Ha nnowmHi.
BumipioBaHHsa BigpiskKise, Bigctans mix gBoMa TouKaMu

TpeHaxepHWin 3an

1.a)C, D;6)D, C, F; B)a; r)b.

2.a) K, P;6)0, K; B)c; 1) d.

3. a) Tar; 6) Tax; B) Hi; ) Tak.

4, a) Tak; 6) mi; B) Tak; r) Hi.

5. a) Beaxiu; 6) ogny; B) oaHy; ) ’KOgHOL.

6. a) Beaniu; 6) oany; B) oauoi; r) oguy.

7. AB, BC, CD, AD, AC, BD, AO, OC, BO, OD.

8. KL, LP, PS, SK, LS, KP, LM, PM.

11. Touka S nexnaTs Mix ToukamM# K i T rta mix Touxkamm K
i M; touka T nemmurs mizk rTouxamu K i M ta Mk TOuKA-
Mmu S i M; KS+SM=KM, KS+ST=KT, ST+TM=8SM,
KT+TM=KM.




12. Touka A ne:xuTb Mizk Toukamu B i C Ta mixk Toukamu B i D;
Touka C nexuTe Mixk Toukamu A i D ra mix roukamu B i D;
BA+AC=BC, BA+AD=BD, AC+CD=AD, BC+CD=BD.

13. 4 cm.

14. 20 cm.

15. Tak; Tak.

16. Tak; Tak.

23, Tak; Tourka A NeXHTh Mixk Toukamu B i C.

24, Taxk; rourka T nemnTs Mixk Touramm P i S.

25, AM=4,5 cm; BM=17,5 cm.

26. OM =6,5 cm; ON =8,5 cwm.

27. 200 M. '

28. 40 M.

31. Toukn A i C #Hane:kaTh, Touka B He HaAJIEXKHTh.

32. Tourka K manexurh, Touku L i P He HANEKATh.

33. AM=4 cm; BM =8 cwm.

34. OM =6 cm; ON =8 cwm.

37. Haitbimemry — AB, maiimenmy — ST.

38. Haiibinemy — CD, naiimenmy — ARB.

39. AB=12 cm, BC=8 cm, AC=20 cm.

40. KM =10 cm, MP=30 cm, KP =40 cm.

41. 6 cm abo 8 cm.

42. 4 cm abo 8 cmM.

43. 8 cm abo 2 cMm.

44, 8 cm abo 4 cm.

45, 2.5 eM.

46. 5 cm.

47. 6.

48. 11. _

51. a) He nemxars; 6) nexars, Touka A mix Touxkamu B i C.

52. a) Jlesxxars, Touka M mix touxkamu K i L; 6) He mexars.

53. 16 cmM.

54. 32 cm.

55. 6.

56. 21.




595 TOYOK HA OfHIA npamii i 1 Touky — mosa Iien OpaMo0.
60. 1, 4 abo 6.

MoeTopeHHA Ta NiAroToBKa A0 BMBUEHHA HOBOro Marepiany
1.a) -8a—-18b; 6) xy+12x—-4y+2.

2.a) x=-19;6) y= %: B) t=-1.

3. 54 rpn.
4. 0,8.

§ 17. KyT, Buawm kyTiB. bicekTpuca kyra.
CyMi>KHI Ta BEPTUKANbHI KyTH

TpeHaxepHuin 3an

1. P
2. a.
3. 6.
4, 6.
5. B. _
7. a) rocrpuii; 0) Tynuii; B) posropHEyTHH; ) rOCTpHil.
8. a) Tynumit; 6) OpAMHI; B) rOCTPHE; T') TYIHIL,
9. a) rocrpuii; 6) Tynuii; B) posropEyYTHIt; r) HpAMHIi.
10. a) Tynmii; 6) rocTpuii; B) poampnyraﬁ r) npamﬁ
13. a) Tax; 6) Tax.
14. a) Taxk; 6) Tak.
17. a) lIpoxogars OE, OD, OF, se npoxoaats — Hemae; 6) mpoxo-
ante OF, me npoxoants OF. _.
18. a) Ilpoxogsats PC, PB, PA, ne npoxogars — Hemae; 6) nmpoxo-
mute PC, me nmpoxoants PA.
19. 55°.
20. 160°.
25. 64°.

26. 69°.




27. 135°,

28, 45°.

29, a) 90°; 6) 120°.

'30. a) 180°; 6) 60°.

31..125°.

32. 25°.

33. E'AQB iﬂﬂﬂ*—-aﬁ“ ZBOC = £AOD =145".

34, /MKN =/AKB=55°, ZMKB=/NKA=125°.

37. 125°..

38. 30°. ¢ = .

39. a) 40° i 140°; 6) 45° i 135° 8) 72° i 108°; r) 80° i 100°,

40. a) 48° i 132°; 6) 36° i 144° B) 45° i 135°; r) 60° i 120°.

41. Jlsa xyri 110 36° i aBa xyTH MO 144°,

42. lpa KyTH IO Tﬂnimmnn 107°.

43, 86°.

44, 35°.

47. Brasiexa: BispMiTs 1o yBar#, HanpuKiaj, mio
27°-10-180°=90°.

48. Brasiexa: BiaemiTs 0 yBarm, Hanpuknam, mo
180°-40°-4=20°. '

MosTopeHHA Ta NIArOTOBKA A0 BUBYEHHA HOBOrO marepiany

1. a) 84%-12cd; 6) m* -16p*.
2. a) (1;2); 6) (3;2). '

6 3
4. 18; a) 10; 6) 10; =) 6.

foTyemoch 10 KOHTpONbLHOI poboTu o po3ainy 5

7

60

540

1400




-~ _3aBpaHHA NigBULEHO! CKNagHoCTI

1. I(mm Axmo ue K i M, 1o AB, AM, AK, BM, BK, MK.

2.0;1; 3; 4; 5;6.

3. a}?ﬂmmsjmiaﬂam 6) aBi Touknm M i K mosa Bigpiskom
AB raki, mo MA=KB=2; B) TAKHX TOUOK HEMae.

4. a) ,I[aimmMigm pBigpiakom CD raki, mo MC=KD=1;
6) vei Toukn Binpﬁm CD; B) TaKHX TOYOK HEMAE.

9. Obuaei MoxyTe GyTH npaBMneHMMEK: Akmio npomeni OK i OM
pnaujmea:l B oauiil misnaomuHEl BigHOCHO np.nnui AB, To npa-

TO upmmm.!m ni,:_manigh_]rr 'ﬁ;’mm




MATEMATUKA

(iHTerpoBaHui Kypc)

7 KNnacC YACTUHA 1

Migpy4YHuK HanMcauui B iHHoBaLiAHOMY CTUNI Ta MICTUTL Taki
MaTepianu:

* [lianorn MiX yYHAMK T8 BYMTENAMK Q1R MOTHUBaLII
HABYaNLHO! OiANLHOCTI

* Binnoeigk Ha 3anWUTaMHA aHaBIWO MK Le BUBYIEMO?»
ONA KoXHOro naparpada

* JanuTadxA ANA camornepesipky 3acCBOEHHR TROPETHYHMX
3HaHb

* 3aBAaHHA Pi3HKUX piBHIE ANA GOPMYBaHHA NPAKTUYHNX HABUYOK
i3 MareMaTuku

= 3aBflaHHA ANA NOBTOPEHHA Ta NIAroTOBKKA A0 BUBUEHHS HOBOIO
Marepiany

* 33aBAaHHA NigBUWLEHOI cknagHocTl

» Noriyni Bnok-cxemu «[onoeHe 8 poadlini» ANA y3arafibHeHHA
Ta CACTEMaTW3IALLIT BUBYSHOMD MaTtepiany

» ¢llikaBMHKM» — MaTepian Woao icTopil BUHWKHEHHA
MaTeMaTU4YHMX 3HaHb | IX 3aCTOCYBaHHA

* BigoMoCTi NpO QOCATHEHHRA YKPaIHCLKMX MaTemMaTHKIiB
| IX BHECOK Y HayKy

EnexTpoHHWA SOAATOK Q0 NIAPYYHMKAE MICTUTS:

* OHNSRH-TECTYBaHHA 33 KOXKHOK TEMOK 3 aBTOMATHHHOK
NepesipKoD Pe3yNbTaTy

* AsTopceki Bigeo, Wo ACNOBHIKOTE | NOrNUENIOITE HaBYaNbHWA
MaTEpIan, CNPUAKITH MO0 Kpawomy YCBIAOMNEHHIO
Ta PO3WWPHOKTE MaTEMaTUYHWK KPYro3ip.



