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Joporue BOCEMHKJIACCHUER!

B srom rogy Bl OPOJOJIHHTE HayUeHHE
anredpel. BaiM npeicTABIEHHA O BBIPAMEHH-
AX, YHcaax, (PYHKIHAX, YPABHEHHAX M Hepa-
BEHCOTBAX MOMOJHATCS M pacioupares. Ecenw s
7 KJacce Bbl 3aHUMAJHCE nNpeolpazoBaHHEM
IEeJLIX BLIPAMEHWIl, To Tedepbk NO3HAKOMH-
Teck ¢ NpeobpazoeaHnem gpobeii. Bm Berpern-
Teck ¢ HPPANHOHAJIBHBIMH YHCJIAMH, H3VUNTE

cROMCTEA HOBLIX (yvHKIHE: ofparHoil nponop-

IMOHAJIBHOCTH ;,r-—-E W (BVHEIHT y=~4"; e
&£

I HAVUHTECh CTPOUTE HX rpadurn. Be noama-
KOMHTECE ¢ HEKOTOPBIMH CIOCODAMM Peniens
HEBAZPATHBIX M APODHRIX PAIMOHAIBHBIX Ypag-
HEHMII, HEPABEHCTE ¢ OJHOH IepeMeHHOH W HX
CHCTEM.

Beck HOBRIH MaTepHan OoapofHO pash-
AcHAeTCH B OOLACHHUTENBHBIX TeKCeTax yued-
HHK&, OPHBOJATCH PelieHds pPa3JMJYHBIX 3a-
gau. Tlpasuaa o crOdCTBA, KOTOPRIE HYMHO
ZANOMHHTE, JAAHE HA UBeTHOM (hoHe, 9TOOI
BRI O0OpaTHIM HA HHUX BHuManue. Eciawm Bb 3a-
OBITIH HTO-TO H3 PAHES M3YHMEHHOTO, TO MOMKETE
obpaTuThea K pasgeny «CeeleHMs H3 Kypea
aaredpel 7 kJaaccar. KoHTpoJBHEIE BOTPOCEH
W 3aJAHHA [OMOIYT BAM IPOBEPHTE, KaHK BEH
VCBOMIN H3YHeHHEIH MaTepua,

B yuebDHHEKEe BAM NpPeJIATAKTCA PASHO-
obpazuele yopasxkHenuda. Hageemcs, uTo BH
NIPUMETE AKTHBHOE VHACTHE B BEIOJIHEHHH
VOPAKHEHMH II0J HAIBAHHEeM <3ajada-pcciie-
JOBAHMEs , PACCUMTAHHBIX HA KOLIEKTHEHOE
obcyiAeHHe NPHEMOE pelleHH#A, a TAHMe B
BLIMOJHEHHH 3aJaHHH, OpelHaHAYEHHBIX A
paborel B napax. BeIDonoHAsA TakHe 3aIaHHHA,
Bhl HAVHHUTECHh NPHCAYILHBATLCA K MHEHMED
TOBAPUINEN M OTCTAMBATE CROK NO3WILHIO.

Ecnn Bel MHTEpeCcYeTeCck MATeMAaTHHOI,
TO Ballle BHHMAaHHe, DeaycloBHO, IIPHEBIEYET



MatTepuan nofd pyvopHkoil «JlnA Tex, KTo XodeT aHATh Doablmes, mome-
IWEHHBI B KOHIE Kamaoil raaesl. CHenuanbHo A8 VHAIIMXCH, HAXOLH-
MUY PALOCTE B PEIIEHHH HeIPOCTBRIX 3a74a4, B VUeDHHKe JaHbl « 3agatu
NOBBIIEHHON TpyaHoeTH+. PelmreHne TAKHX 3a1aY IOMOMKET HE TOJABKO
PACIIHPHUTE KPYIosop, HO M HOATOTOBHTHCA K VUACTHE) B MaTeMarTHye-
CHHX OJHMITHAJTAX.

Konewno, MHOTHM H3 Bac JHOGONBITHO V3HATH, KAK H [0YeMY 3apo-
MAANCH W 3aTeM PASBHBAJCA TOT WJIH HHOW paaaen aarebpst. Jlns orse-
TOB HA 3TH BONpockl B yuefHHKe npHeedeHkbl « MeTopuueckue cBefeHHA» .

Henaem BaM yCHEX0B B M3yUeHHH aaredpsl.

B yuefHHKe HCHOABIVIOTCA CASAYIOUIHE VCIOBHEIE 0003HAUMCHHA:

-

I i — TEKCT, I{DTDPH'FI’ HYMHO JANOMHHTE

! 1 — MATepPHAJ, KOTOpPBIH BAMHO ZHATE
> — HAYAJ0 PEIIeHHs 3aJaq9H

— OHOHYAHWE DELIEHHA 3alaqn
®  — nauyano obOCHOBAHHA VTBEDMIEHUA HMIH BRIBOLA (MODPMYILI

— OKOHYAHHEe 0bOCHOBAHHA VTReDHIEHHA HJIH BhIBOIA d]ﬂpM].-’.‘lhI
11. — asaganue ofasaTeIsHOTO VPOBHA
19. — sajaHpe NOBBIEHHOH TPYIHOCTH

m — YOpaHeHHA 108 NOBTOPeHHA
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FALL MOHAJIbH

B kypce anreGpel 7 knacca Bbl 3aHWManuce npecbpasoBaHvamMM Ue-
Nbix BeipaxeHwid. Tenepe OyayT paccmaTpueartecs npeobpasosaHua apob-
HblX BbIPAXEHWA — NPABUNa CNOXEHWS, BEIMUTAHWA, YMHOXEHWS W NENeHWs
pauroHaneHelx apofeil, a Takxe NPasWNo BO3BEAeHWA ApofW B CTeneHb.
30eck Bbl NO3HAKOMWTECE ¢ HOBOR dyHKUKWER, KOTOpaa HaswiBaeTcH obpar-
HOW NPONOPUMOHAaNEHOCTEID. EE CBOMCTBA CYWECTBEHHO OTNWYAKNTCA OT
CBOWCTE WM3yYeHHbX paHee yHKUMIA,

.| PAUMOHANDBHBIE APOBU U UX CBOWCTBA

1. PaunoHansHble BbipaXXeHWUA

Buipasienua, cocTaBIeHHBIE M3 YHCEI H NepeMeHHBIX ¢ HOMOLLbIO
JedcTeril caosenns, BRIMHTAHHUSA H YMHOMEHHA, a Tak:ke OeJleHWsA Ha
YHCI0, OTAHYHOS 0T HYJIA, HASBIBAIOT WeabMu avipamenusmu. Taw, me-
JIBIMH ABJAKTCA BhEIPAMKEeHHA

Ta’s, m® + n’, (x - y)a® + y),
'y + 2x%* + 8y, m® + n® + m*n®,
bnu_b{3ﬁ+c}, a+5, e
T 8
B oTanume or HEX BRIpadKeHHHA

b X+
d4a — ¥ 5
2a+1" £ -Bxy+4°

3 a2ria

+ 2p g,

FPauwonaneHele apobk 1 Mx cBOMCTBA



MOMHMO AeHeTBHI cloMeHNdA, BRIYHTAHMA M YMHOMKEHHA, COAepMaT me-
JIEHWE Ha BBIDAMKEHHEe ¢ NepeMedHbIMH. TaKHe BRIpa'KeHHA HA3BEIBAIOT
ApolnblMi EblPANEHUAMIL.

IMenwle W apo0HLIe BeIpadmeHUHd HASBIBAIOT PAUUOHAJIBHBLMU Sbipd-
HEHUAMIL.

i
Bripaskenne Buga 3 HAsplBaeTCA, KaK M3BECTHO, APO0LID.

Adpobb, HHCIHTEIRs W 3HAMEHATEIb KOTOPOH MHOMOYIeHBI, HAZBIBAIOT
payuoHansHoil (arzedpauveckoil ) dpolsmo,
Mpumepamu pannoHaIbHBIX Apobed cays:kat gpobH

b-3 X4y 3
P10 eyt mEon?

S|

Ilenoe BpIpaskeHHe HMeeT CMBIC PH JI0O0BIX 3HAYEHHUAX BXOAAIINX
E HETD NepeMeHHBIX, TAK KaK 18 HAXOMIeHHA JHAYeHHA IIEJIOTO BEIPa-
FHEHUA HYMHO BBIOJHHTE AeHCTBEHA, KOTOPLIE BCErja BO3MOMCHBIL,

Hpofnoe BeIpameHie HMEeT CMBICT TOJBKO IPH TeX 3HAUEHHAX Me-
peMeHHBIX, NPH KOTOPBIX BCe 3HAMEHATEIH PAlHOHAIBHBIX Apobeil, co-
IepAITHAYCH B 3TOM BRIDAXKeHUH, DVAVT oTAHYHBE oT Hyas., Haaopusmep,

1
BRIDAMEHHE 104 ; HMeeT CMBICT NpH BCeX 3HAYMeHWAX a, KpoMe HYJIA,

TAK KaAK IpH a = () aHAMeHATENh ,E[pﬂﬁlr'l I— (]ﬁpﬂlll-‘:‘l(‘.'[‘ﬂﬂ B HYJdb, 8 Oe-
a

JHTL HA HYJIbL, KAK H3BECTHO, HEeJb3f. Beipajenue x4+ Y umeer
xr=u
CMBIC]T [TPH TeX 3HAYEHMAX X U Y, UPH KOTOPBIX X & J.
SHAYEHHA MePeMeHHBIX, NPH KOTOPRIX BRIPAXMKEHHEe HMeeT CMBbICH,
HASBEIBAIOT JONYEMUMBIMU FHAYEHUAMU NEPEMEHNLLX,
B papnoHansHOHE gpodi Jo0yeTHMBIMHE ABRISIOTCH Te 3HAYEHHA IepeMeH-

HBIX, MPpH KOTOPBIX HEe UﬁpﬂlﬂﬂETCH B HYVJ/IbF 3dHAMEHATE DL ,H.pﬂﬁl{.

Mpumep 1. Haiiném gonyeTuMble sHaMeHHs NepeMeHHo B gpodn

—
afa - 9"

WCAAK HBIOTOH (1643—1727) — adnrnuiicknii dunank,
MEXaHWK, MaTEMaTWK W acTpoHom. ChopmMynnmposan oc-
HOBHEIE 3AKOHB KMACCHMYECKOR MEXaHWKKM, OTKPLIN 3aKoH
BCEMWPHOINO TAroTeHws, paspaboTtan, He3aBvCcuMOo OT
Nedbrrua, oCHOBEI MaTEMATWYECKOrD aHanwaa,

6 PaunoHaneksie apod



b NonyeTHMbBIMH 3HAYEHHAMH NepeMenHol OyayT Te 3HAYeHHA a,
HpH KOTORLIX ZHAMEHATe b JpobH He ofpanaeTci B HYJB, TO ECTh
BEIMNOJHEHO YCIOBHE:

ajfa — 9) = 0,

HPDHSBE}IEHHE B JAHHOM CIOyV4ae He PAaBHO HYJK TOrAa H TOJIBKO
TOrGA, KOTAAa KasIbIA MHOMHTEIL He paBeH HYVIHK, TO eCTh

a=z0,
a-9=0.
OTryoa moayHum
a=z0,
az9,
CaegoBaTelbHO, AONYCTHMBIMH 3HAUEHHAMH NepPEeMeHHOH a AB-
AHOTCA Bee uHceaa, kpome 0 u 9,
X 4

[+

IMMpumep 2. Hajigém obaacTe onpeleleHHA PYHEOIHUN Y = 7

b ObmacTs onpeaeIeHia JaHHol (PYHKIMKE COCTABIAIOT Te 3HAYEHHA X,
OpH KOTOPBIX BBITIOJHEHO yoaoewme x — 7 # 0, orkyia x = T.
SuaunTt, obaacTe onpeleleHHA (QYHKIMH COCTARIAIOT Boe HHCA,

EpoMe uucaa 7.

(x—2¢-25

Mpumep 3. [Ipr xakoMm 3HAYCHHHW X 3HAYEHHe Ipodn e
r 4

HO HYJII0?

pas-

¥ Ipois ;5 pasgHa Hyaw mozda u moasko mozda, koeda a = 0 u b = 0,

(x—2)"- 25
2x+6

Unendrens apodu PaBeH HYJI, ©CJIH

(x — 2)* = 25,
T. €.
x-2=5mnmx - 2= -5.

Hrax, uncantens ApodH paBeH HYJIW npu ¥ = 7T H x = —3. 3Ha-
MeHaTelb JaHHOI ApobH He papeH HYJ o, ecan x = —3. 3HAuUT,
JaHHAA ApobbL paBHA HYIK npw x = 7.

YnpaxHeHus

1. Kakme na BeipazkeHHi

1 2 9 m+3 H a® — 2ab 2 2
= - - -+ o~
7ab, (x — ) 4xy, 3 Fa 18 7 (c 3) -
ABJAKTCA IeJBIMH, HAKHe — apo0HBIMHAT
§ 1. PaunoHansHsie ApobBy WU WX CBORCTBEA

7



2. Wa panMoHANBHEIX BeIpaskeHmil Tx® — 2xy, % % afa — b) - 11
— L abdl
Im? - 1p2 4 8 ppinmmmre te KOTOPLIE ABJIAIOTCH!
4 87" a+8 ; S :
4) HeNLIMH BhRIDAMEeHHUAMH; 0) ApoDHBIMH BRIPAMKEHHAMH,
3. Haiiaure 3nauenne jpobu % opu ¢ = 3; 1; —5; E, -1,6; 100.
4. Haiigure sHauenue Apodu:
i B2 4 6 .
a) 5a 5 TPH @ 2; o) 5 npu b = 3.
2 _
5. Yemy paBHO 3HA4YeHHe IpodnH W OpH:
a4+
a)a = -3, b = -1; 6) a=13, b = 0,5?
6. IlepeuepruTre B TeTpaab W 3anojHHTe Tabuuuny:
1 2
-13 -5 | -0,2 0 5 2
x T 1 53 7
x+d
x—3 |

5
t
pEMEHHYIO | Hepes § 0 U.

7. a) Ha dopmyasl U =- BepasHTe: NepeMeHHYID § Uepes v H f; moe-

— BEIpasuTe nepemeHdyio V uepes p u om.

8) Ha dopmyasl p = ?

8. Hz ropopsor A n B, paccrosHme Me:KIy KOTOPBIMH & KM, BBIILIH B
OJHO H TO e BpeMA HaBCcTpedy OpPVT ApVIY ABa noezfa. Ilepewiii mén
€O CKOPOCTBIO Uy KM/4, & BTOPOH — €O CKOPOCTBIO U, ®KM,/4. Yepea
t 4 OHM BeTpeTHaHCh. BeipasuTe nepeMeHHVID ¢ uepes 8, v, ¥ Uy Hali-
JUTe 3HAYeHHe [, eclIH H3BeCTHO, 4TO:

a) s = 250, v, = 60, v, = 40; 6) s = 310, v, = 75, v, = 80,

a) CocraebTe Qpolb, MHCIHTEIL KOTOPOH — MNPOH3BEIfHHE NepeMeH-
HBEIX X H If, 4 3HAMEHATEIb — HMX CYMMA.

) Cocrasere Apodb, YHCJAMTENE KOTOPOH — DA3HOCThH NEepPeMeHHBIX
@ ¥ b, a agHaMeHATEIb — HX NPOM3BeIeHHE,

) CocraeeTe apobb, YHCIHTENB KOTOPOH — CyMMAa HNepeMeHHBIX ¢
H d, A 3HAMEHATEJ]bE — HX PA3SHOCTE.

I®

10, Tlpy KAKHX SHAYEHHAX OepeMeHHOH HMeeT CMBICT pPAllHOHAIBHOES
BRIDAEHHE!
X

s EEOTER Pauvonan

2
b4 =1 u a+ 10
- ' B) —— 4+ s _— 17
4T ) 7 v-3’ ) afa -1)



11. ¥VramuTe JAONYCTHMBIE 3HAYEHHA INepeMeHHOH B BhIpAHEeHHH:

a) x* - 8x + 9; E) Jx_ﬁ; i —f_u-—a-r;
T x*+ 25

| -8 . x r—8

o) Bx-3° r) dx{x+1)° e) .r—8+ x

12. Haiinure JoOveTHMEIE 3HAYEHHA NEPEMEHHOH B BRIDAMEHMN:

= )

oy —8 ¥ +1 15
fa B H —+ H
]' 11 L] yz_zy! .ﬂ.} y- 8 I 4 ﬁ’

25 ~10 3z 1
6) —; ) e) ——<=.

y—-9 ¥ +3 ¥yooy+T

13. Hajignre ofinactes onpejetedus QyHEIIMHE

1 _ 2x+3 N 1
a) y_x—E’ 6) y_.rl_.r—'tjl' B) y_x+.r+5'
14. TIpy KaKOM SHAYEHMM NepeMeHHoil 3Hauenue apodu *_° pasHo:
a) 1; &) 0; B) —1; r) 37 8
15. Ilpy Kakux 3HAYEHHAX IepeMeHHOH PABHO HYJIK 3HAMeHHe IpoGH:
¥-5, Ai,r 3 x{x-1), aix e 3)g
a) 8’ g B) x+4 ' ) 2x+6
16. Haiigure sHaveHMA NepeMeHHOH, NPH KOTOPBIX PABHO HYJIK 3HAade-
HHe Jpobi;
m+4, T-6n, b -b, #-25
a) =g ®) 4y ) g }3;.' 15

[
17. OnpepenuTte 3HAK Opobn p » ECJH HBBECTHO, 4TO:

aya=>>0wub = 0;
8)a=0ub < 0
B)a<0wub=0
ra <0nub<0.

18. Mora:kuTre, 4TO NpH A0O00M 3HAUYEHHHN NepeMeHHOl 3HadeHue apobdn:

3 (a—1)°
a) — MO0 HTETLHO; B) — HEOTPHUIATETEHO;
) x4l * ) a® =10 P *
) = OTPHILATEIBHO; ) (b-3F HeOOIOHHTEIBHO
y'+4 ; -2 -1 )

19- HDH KakoM dHaYeHHH 4 IIPHHHMAaeT HaHOOIbIIEE 3HAUEHHE ,I[pl}ﬁh:

4 10 A
a) ——; 6) ————?
) a®+35 ) (a=-3F+1




20, Ilpn kaxkoMm 3HAYEHHH b NPHHHMAST HAHMEHBIIEe FHAUSHHE Npolb:

BT -2 +16,
a) TR o) :
21. BepuHo aM VTBeDHIEHHE:
a) Haubonablllee ZHAUEHHEe IPODH 5 182 pasHOo 1;
dx” 4+ 94 y° + dxy
18
0) nanboasillee sHaveHHe IpPOOH : - agHO 2
) 4 4xz+9+;.r‘!+4.ry 4
B) HAMMEHkIIee IHAYEeHHEe Apobu —; 132 pasuo 27
4x°"+ 9+ ¥ + 4dxy
22, IlpeobpaaviiTe B MHOTOWIEH:
a) (2a + 3)2a - 3); r) (b + 0,5)%
6) (y — 5b)y + Hb): ) (a - 2x)%;
B) (0,8x + y)y — 0,8x); a) (gl = 1,
23. PaznomEuTe HA MHOEHTEIH:
aj.rz—E‘_ﬁ: B‘ja:‘!—ﬁa+9; n) a® - 8:;
6) 16 - ¢° r) x* + 8x + 16; e) b* + 27.

24, Anne AJseKcaHAPOBHE B NOJADOK HeodXOIHMO KVOHTE [HATH OIH-
HAKOBHEIX KopoDok koHQer. B marasune «Caagoctess ogHa KopobDra
roHtper cront 350 p., Ho ceiiuac TAM NPOXOIHT AKIMA: TPH KO-
pobrH no neHe nByx. B marazmHe «[3xem» wamaaa wopobea CTOUT
390 p., HO npH NokyIKe GOJble YeTHIPEX KOPOOOK AelicTBVET CHMJI-
ka 30% ma Bewo noxynky. B xakom marasuee noxynxa Gymer Gomaee
BeIroIHoi? CrOABKO pydaell OpH 5TOM CMOMET CAKOHOMHTE AHHA
Anexcangposia?

2. OcHoBHOe cBoWcTBO Apobu. CokpaweHne apobein

Mul aHaesm, 9To A48 OOBIKHOBEHHBIX Apo0eil BhIIOIHASTCH CASIyIo-
miee CBOMCTBO: eCclIH YHCAHTENIR W 3HAMEHATEIL APoDH VMHOMHTL Ha
OJHO M TO e HATYPAJIbLHOE WHCJI0, TO 3HaveHHe ApolH He HaMeHHTCH.
Huaue rosops, npu godblXx HATYPAIBHBIX 3HAYEeHHAX a, b W ¢ BepHO

il o ac
PaBEHCTBO - = .

HokaxkeMm, UTO 3TD PABEHCTED BEPHO HE TONBKO NPH HATYDAJIBHBIX,
HO H IIPH JH0LIX ADYIHX 3HAYMeHHAX d, b 0 ¢, OpH KOTOPLIX 3HAMEHA-
TENM OTJIWYHEL OT HYJIA, T. . npu & = 0 uw ¢ # 0.

10 REEEERE PauvoHanoHsie apobu




a
® IIycTe 5 =m Torna no onpegeneHH0 YacTHOTO @ = bm. VMHOKHM

ofe 4acTH aToro paBeHCTEBA Ha .

ac = (bm)e.
Ha ocHOBAHHH COUETATENLHOID W MNEPEMecTHTEILHOr0 CROHCTE yM-
HOMEHHA HMEeeM

= (bc)m.
Tark rax be = 0, To 0o onpegeJeHDd YACTHOD
ac

— =M.
be

duauwnr,
ac

LA
b obe’

Mrr nmokazanm, 4To OJIA JHDOBIX YHCIOBBIX ZHAYSHWI NepeMeHHBIX
a, buwe, rae b # 0 1 ¢ # 0, BepHO paBEHCTEO

i o [N
b be’
(1)
Pasencteo (1) coxpanfeT cHIy W B TOM Caydae, Korga mnoj GvEBaMe
@, b ¥ ¢ NOHUMAKNT MHOTOWIEHLI, OpHYEM b B ¢ — HeHyACSble MHO20-

YAeHbl, T, €, MHOTOYIEHE], HE DABHBIE TOMASCTBEHHO HYIIO.
Pagencrro (1) Bripasaer ocHogroe ceolicmen payuonatsroll dpodu:

eCJIH YHCJIHTEeNIE H 3HAMEHATElb pB.H,HDHB.J’ILHDﬁ ,I[pDﬁH VMHO-
MUTE HA OJHH M TOT JKe HeHYJeBOH MHOTIOWIeH, TO HOJOYVYHTCH
paBHaa eil apodn,

Hanpumep,
x+2 (x+2)x4+y)
x=3 (x-3)Nx+y)

JTo paBEHCTEO BEPHO NPH BCEX JONYCTHMBIX 3HAUEHHAX NepeMeHHLIX.

Taxne paBeHCTBA OVIeM HA3RIBATL Mowdecmeami. PaHee TodaecT-
BAMM Mbl HASRIBAJAN DABEHCTBA, BePHBIE NPH BCeX SHAUCHHAX NepeMeH-
HeX, Teneps MEB! pacIMpHeM MOHATHE TOMICCTBA.

TosaecTBOM HA3LIBASTCH DABEHCTRO,

BepHOE lII.‘rI-I BCeX MONYVCTHMBIX 3HAYSHHAX BXOOAIIHX B HETrO
nepeMeHHLEIX.

e e E T 1 E L e T = o ===

OcHoBHOe CBOHCTEO PAIMOHAJBHOH Apo0H NO3BOJAAET BLITOJIHATS
npHBefeHne JpobH K HOBOMY 3HAMEHATEN0 W COKpalleHHe apobeii,

& 1. PaumoHaneHeie apobn 1 MX CBOWCTEA 11



ITpuBegém npuUMepsl.
Mpumep 1. Ilpupeném gpods %—j K 3HAMEHATEIIO 35‘{.;3+
'.

T ¢ 3 ;
aK Kak 35,° = Ty - 57,

2x p
T, ¥YMHOMEHE YHCIHTEIE H SHAMEHATEB ,I[pf_'lﬁH ﬂ HA 5_!}2, moOJaYHHM
2x 2.1'-55.12 10xy 1

MHO¥HTENB 5y2 HA3BIBAKT OONOJHHTEJBHBIM MHOMHTEJIEM K YH-

2x
CIHTEeNIH H 3HAMeHATe I J.I;])Dﬁﬂ 'i’_i,r
Ipumep 2. llpuseaém apodn 2;’_ K 3HameHaremo ¥ — 2y.
b IIna sTOro YHCIHTENIE W 3HAMEHATENb JAHHOH JgpobH VMHOMHM
Ha —1:
5  &54(-1) -5
2y—-x (2y—-x).(-1) x-2y
I[pnﬁh MOMHO 3AMEHHTE TOMIECTEEHHO PABHBIM BRIDAMIEHH-

em —x—azyi MOCTABME 3HAK «MMHYC» Nepes Apobbio M M3MEHMB 3HAK

B UHC/HHTENE:
—5 3

x=-2y  x-2y
Boobe

ecJiH M3MEHHTL 3HAK YHCIHTENH (MIH 3HAK 3HAMEHATEeJA) apo-
6 ® aHak mepen Opolbio, TO MOJAYVHHAM BhIDAKEHHE, TOHIECT-
BEHHO DABHO? JAHHOMY.

Mpumep 3. Coxparum gpoée 4 9
ab + 3b

b Paanomum 4MCAMTENh W 3HAMEHATENb APOOH HA MHOMKHUTENH:

a®-9 _la + 3)a - 3)
ab + 3b bla+3)

CorpaTHM HoOJIVUeHHYH Apofn HAa ofmwuil MHoxuTens a + 3:

{a+3]{a—3}=a—3
bla + 3) b

12 HEETHE



Mpumep 4. Cokparum apods

Hrak,
a’ -9 a-3a

ab + 3b h

IT0 PABEHCTBO BepHO HPM Beex a u b, npu Koropeix obe ero 4yacTu

HMeT CMBICJ. -

i
xl-x)

P BriHecem B UHCJIHTENS MHOMHTEIL —1 3a crobxm:

—{1- x)
x1-x)’

IlpH 3TOM rOBODPAT, UTO MEI BRIHECJIH MHHYC 3a CKODKH.
CogpaTuM noayHeHHYH apofs Ha obmnid MHOmHTE IR 1 — X3

-(1-x) _-1_ 1
#Ml-x} x  x

x 1
Tarkum obpasom, ﬂl—x]_—; IpH BCEX 3HAMEHHAX X, MPH KOTODLIX

obe ero 4acTH MMET CMbICT.

Mpumep 5. Ilocrpoum rpadux [ [ T[T wh [ [ [T ][]
¢qunny=—ﬁ_lﬁ BN E R
v -8 - | ety i ) ....:_,_..--'__._
O6nacte onpegeneHna QyHEOMH + 118 a HEE
0 e . SRDEONTRR © o o v o 1 o= - 3
y=5—2 R e T |
HHHEAAHH L HHHHH
yncen, kpome umcna 4. Compa- |11+ 11111111
£ N i [ N
. [—4 (=3 |—2(-1710 17 T8 T4
THM Ipo0h P 5l ol ol i 4_2___ e
xg---16={.r--4ltr|4,1=:+4 EEEEE _2

2x-8 2(x—-4) 2

4
I'paurom HyHEIHE § = % ABNAeTCHA OpAMAadA, a rpaduxrom Qyve-

¥ - 16
2x -8

KIIHH Y= — Ta e NOpAMAad, HO C « BRIKOJIOTOH» TOUYHKOH

(4; 4) (pue. 1).

MoOHaNBHLE Apob 1 1Y CBOWCTEA
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YnpaxHenus

25_ Yramure 00N MHOMHUTEIL YHCAHTENA W IHAMEHATENIA W COKpAa-

29.

30.

THTE Apodb:

2r
_; 6 _, _,
a) 3% ) 25, 24a

Corpatute apobb:

10xz
a H
) 16yz 6)

— — I
Dhe” 4a’h )

15, 6a, .\ Tab
B) T

Bab’ ] 2ay” | 6p°q
_2:?3'

1) —2xy ) 8x2y2
Sxly 24xy

24a%* 63yt
d6ac 4251 -

[IpeacTagkTe yacTHOE B BHJe JpobH M COKPATHTE ed:

a) 4a’h” : (2a'p%); r) 36m°n : (18mn);
6) 3xy” : (6x"y"); m) —32b% : (12b'c?);
B) 24p'q" : (48p°¢°); e) —6ax : (—18ax).
Corparure apodn:

4a‘*_ Tx"aa,r . ﬁﬁnzzn':" a5pty
2 & ®) 21ay® Y smm r) 100p°g "
HEE,E[HTE JHAYMEHHEe BhRIDAMEHHHA!

glf'r X Blz;‘.
DT U
Corparnre Apods:

aib - 2), Bl + 4), ably + 3) | 15a(a - b)
) 36-2)° ®) ra’ i ably +3) 20b(a - b)”

PagnoxuTe HA MHOMHTETH HHCAHTENR H 3HAMEHATEIb ,EI;pD-ﬁH H CO-

KpaTHTE £6:

Ja + 126 2a-4 a—3h
Bl x] Ha-2)' ) a® —3ab’
b 5 3x% 415
5) 15 Eﬂc_; r) Sxly +ﬂ; ) 3x* + 15xy
106 6y +12 x4+ 5y
CokpaTute apofn:
a4 _ i 2 ) 3
a) i lﬁ; B) {¢2+2] ; a_:_i!_ﬂu+35_
dy+12 Te® + 14¢ a”—25
g) 5215y, py Sed 18, e) v -9
.1’2—9;;2' {df — 3F ! ¥ -Gy + 9
Coxpature npodb:
- Sy 3 _ 4,3 3 d_ g
a) a EafJ Hhﬂ: 5) a h: B) (uﬂ+f::]?_; ) az h’.
a’ + b a—b a’ + b a°— b

14 REEEERE FPauvodansHoie gpobu



34. Haiigure smauenmne gpodu:

ngb npu a = -2, b = -0,1;
Jab —2h

o) % npH c=§, d=%;
gi;—ll‘i:; npu I=§, y = —0,4;

r) %ﬁ mpu x = —0,2, y = —0,6.

35. Corparure Ipodn:

a) 2 —dxsd, B) as+a+1,
22— 2x ' a®—1
3_1,12+24_1; b+ 2

) ———=—; ) — "

) y* 4 16y + 64 ) b8

36, IllpeacraebrTe 4acTHOE B BHIe APo0H M COKPATHTE eé:

a) (9x — y% : (Bx + Yk B) (x> + 2x + 4) : (x* — 8B);
6) (2ab — a) : (4b° — 4b + 1); ry (1 +a® : (1 + a)
37. Couparure npodn:
q) 2xtbx—2y-by, xy-x+y-y°,
a) Ty 5) o
Ba + 4b s a® + 2ac + c*
6) Zab+ b - 2ad — bd r) a® yac—ax—cx

38, (Haa patomwu e napax.) Iocrpofite rpadme dyHRIMMA:

a_
ﬁ} = _‘1_.,,_..9_']-

-9

12-25_

a) Y=g 70

1) ObeyauTe, uto odUlero v apodei, saganimux HVHKIIHID B 3a0aHu-
Ax a) 1 0). Kar HAno YYUTHEIBATE 3TV 0CODEHHOCTE NPH NOCTPOSHHH
rpaduros?

2) Pacnpenenure, KTO BRINOJHAST 3ajJaHUe a), 4 KTOo — 3anaHue 0),
M BRINOJHHUTE HMX.

3) IlpoeepbTe Zpyr vV IpVra, NPABHJIBHO JH BHIIOJHEHO 3alaHue,
HcnpassTe saMevMeHHBIC OUMIHOKIL.

& 1. PauvoHaneHsie opobi v Mx CBOWRCTBA 15



39. W3 eeipaskenuii %, _?x, %, -% BRITTHITATE T, KOTOPLIE:

a) TOMIECTBEHHO PABHEI Apobn x.
¥

0) NPOTHBONOIOMHLL JPOON %-

40. ¥YnpoctuTe BRIpaMeHHE:
Wi gy waRh
e e gk

41. Kawoit ua rpadukos, nsolpameéHHBIX Ha PHCYHEe 2, ABIAeTcH rpa-

thuxoM PYHEIHH y = %?
LT N T IS O 2T T gk ]
i NN | 2 7
’ ] ___1' //
PR N oA
2| =170 17 o S T
i [TT-17 E i Flr=l
] tt 2 A 5
3 N i [ 4. T 15k T
; 1A
WEBL S . 2 A
- ,\ {—= - : | J |
- —t ?f - - _ll
: e > ' ! L
-2|-110 12 C H g | HO L s x
| :1 \\ i) - // :1
| . Nl >3 B E
Puc. 2

w PaumoHansHeie opobn



42,

43.

44,

45.

46.

47,

49,

Coxparure apodn:

5 afx — 2y) Th— 146 | 5 gb° —Ba® |
B2y —x)’ 4282 - 21p at - 2ab+ b°'
Sxlx — 25— a° ib-2y
g) SRE_I. ; a .
) -2 ) 315 ) (2 - b
da — 36 3-3x
B) ———; L I —
) 12h—ab ) 2 -2x+1
CoxpatuTe gpoib:
ax+bx —ay— by ab—3b-2a+ 6
a) bx — by : %) 15-5a
YopocTHTe BhIpAMeHNEe:
;] 4 (il =1 T 1 i 4
X 4+X ¥y -u . = c =
— %3 B - , r §
4w e ) oo ) 72
Haﬁ,u;wre ZHAYEHHWE BBIPAMKEHHA:
d --f.' 1 blﬂ_bﬁ.
a npH & =-=; B) —— npu b = -0,1.
Vo a® + a® P 2 ) B - B8 B
Cokpaturte apods:
20— 2b)° de 4+ 9d 3x + 6y)° 4x® — ?
a] (2a ) : } (3c + :' : } (da + y] I‘} o
a—h c+3d Sx+ 10y ° {lﬂx+5g‘]

(Badava-uccaedosanue.) Bepro aM, UTO UpH BCEX 3JHAUEHWAX d,
z—

OTIHYHBIX OT —2 H 21. aHavdyeHe ﬂpﬂﬁfﬂ ABIASTCA OTPH-

12+ ¢ — ot
IATeNLHEIM YHCI0M?

1) BrifepuTe npoMsBoibHOE 3HAYEHHe &, OTJHYHOe oT —2 u 2, u
CPABHHUTE ¢ HYJAEM COOTEETCTRBYIOLee 3HAUEHHE NpoDH.

2) Obeyaure, kakoe NpeobpazoBaHHe ApoOHM MOMOMET HAHTH OTBET
Ha BONPOC 3a7a4H.

3) BrinoasuTe aTo npeofpasoBaHie W cAeaalTe BEIBOI.

,I[DRE}KHTE, YTO JHAYMEHHE ,ﬂpﬂﬁ}‘[ HE 3ABHCHT OT n, rage n — HAaTY-
PAIBHOE HHCIO!
3&;2_3& - 6 16"+l —gn+4
a} +2 ns1 n? ] 23!! g 2
3"te 43" + 3 4.2 1)

[MpuBennuTe K 3HAMEHATEIIO 24a’h® caenyommue apodm:

5b Ja 1 2
8a®’ an?’ 2ab’ ah?

17



50, Ilpencrasere Bripadende 2a + b B BHJe ApoOH cO SHAMEHATEIEM,
PABHBIM:

a)b; ©6)5; B)3a; 1) 2a - b

51. Ilpupeaure Apodn:

a) -—IE K sHamenarenio (a — b)’;
s
&) ﬁ K 3HAMEHATETI X —a’;

B) —— ¥ anamenaremo 10 —a:

a—10
P . i
r) 5-g B SHaMeHareiio 4 -p%;
mn
n) "% g apamenaremw m° — n.
n-m

52, Pemnre vpapHeHHe:
ﬂ) —-Dx = l'ﬁ; E] %I:d; 'j'_'[:l ﬂ,ﬁx z 3:
5) 2x=%: r) dx = —2; e) —0,7x = 5.
53. PaanosuTe HA MHOMHTEIN:
a) dbe — be; r) 5y — bx + y* — xy; }R}_t,_.rz—ﬂy+1;
6) 10n + 15n% m) a’ — 9; a) a® + 64;
B) 8ab + 12bc; e) x* + 10x + 25; u) b - 1.
84, Pacnososure BRIPAMEHNA!
a) 1—%:6, -I-'%-[I,l, iﬁﬁ'[_ﬂ B MOpAJKe BO3PACTAHMA WX IHAUSHHIL

E} Uis : {_ﬂi‘i.]! (}:8‘ : {_ﬂ!'d']r 'D,S . [_{}14]1 {1:3 + {_014} B Nopsajxe
VOBIBAHMA WX 3HAUSHWH,

KDHTpDﬂbeIE‘ BONPOCEl 1 3a0aHNA

MpueearTE NPUMERE! LENLIX BHIDAXEHWA, APODHEX EbIDaXEeHWA.
Kakyw gpofs HaszwBawT pauwoHansHon? Mpueegute npumep.
~ [aiite onpepenenne Toxaectea. Mpuseaure npumep.
- ChopmMmynupyiATe W NOKa¥WTe OCHOBHOE CBOWCTBO Opobu.
%35 ChopmynupyidTe npaeuno o WMaMeHeHMW 2Haka nepeg Apobebio.

15 PauwoHansHee apobn



CYMMA U PA3HOCTb OAPOBEMN

3. CnoxeHue wn BbiuUTaHUe gpoben
C OAWHAKOBbLIMW 3HaAMeEHaTensMmu

ITpu cnoxteHnH 0OBIKHOBEHHEBIX Apodeil ¢ 0JHHAKOBLIMH 3HAMEHATE-
JIAMH CKJIAIBIBAKT HX YHCIHTEIH, 8 3HAMEHATEIR OCTABRIAKT IPeHAM.
Hanpuamep:

=3| b&

+

=1 e
3=}
=

=1| n

Tarum ke odpasom CKJAAABIBAKT JH00LE PAIHOHAIEHBEIE ApobH ©
OAUHAKOBRIMHM 3HaAMEHATETAMM!

e g, b 1 ¢ — MHOrOUIeHBl, OPHUYEM ¢ — HEHYJIEBOH MHOTOYIEH.

Yrobel cO0MHTE PallHOHAIBHEBIE ,II;DDﬁH ¢ OAHHAKOBEIMH 3HaAME-
HATeJAMH, HAJO0 CIOMHTE HX YHCJAHTEIH, 4 3HAMeHATeJb OCTa-
BHTE TeM He.

BriuuTaHue pALHOHAILHBIX .ﬂ.pﬁﬁﬁﬂ BBEITIOJIHASTCA aHAJOIHYHO CJI0-
JHEHHH:

Yrobl BLEINOJHHTE BRIYHTAHHE DAIHOHAJBHEIX Jpodei ¢ omH-
HAKOBBIMH SHAMEHATEIAMH, HAKO H3 YHCIHTEIA OepBoil apodn
BEIYECTH YHCIHTENbL BTOpOIl ApobOH, a 3HaMeHaTelb OCTABHTE
TEeM He.

Ja-Th o 2a -+ 2h
15ab 15ab ~

MMpumep 1. Cnoxum npobn

Ba—-Th  Za+2b Bu-Th+2a42bh

15ak 15ab 15ab

_ba-5bh Dla-bk) a-b
" 15ak ~ 15ab  3ab’

& 2. Cymma v pasHocTe apobeil

19



a® + fict
Mpume 2. Briurem ua obH 00b ,
p p ap 5515 "F Sa—15
a*+9 _ 6a  a‘+9-6a (a-3° a-3
5a-15 5u-15  bSa-15  Hae-3) 5

IMpumep 3. YopocTHum BhipameHHe
»-3 2 2x-1
P¥+2x F+2x 2P+2x
b 3peck vaobHO cloMeHHe W BRIUHTAHWe Apodeil BBHINOIHATE He HOCTe-
IOBATENLHO, 4 COBMECTHO!

#-3 2 2¢-1 F-342-(2x-1)

P2i2r X242r L2 42y

2 -1- L"..r+1_.r2--2r_x(x—2} _x-2
2 2x 42r xx+2) x+2

da - fix )
2x-a a-2x

INMpumep 4. Cnoxum apobn

b Buamenarean apodell ABIAOTCA NPOTHBOIOIMKHBIMH BLEIDAMEHHA-
mu. MameHuM 3HAKHM B 3HAMeHaTeje BTOPOH apodu M nepeg aToi
apodsi. [Momyanm

G Gx

a-2x  2x-a

TEI[E[JL MOMHO IIPHMeHHTE [IPABHJIO BEIMHTAHHA ,E[PDEE[-:I C OOHHAaKO-
BEIMH ZHAMCHATCJTAMK?
da Gx  da  6x _3&—51_—3{2:—&}__3
2x-a a-2x 2x-a 2Z2x-a 2xr—a 2xr—a )

YnpaxHeuus

55. Brimoanure aeiicremne:

x ¥, E_l&h{ xX+y _ x, 2c-x x
ﬂ] 3+31 ﬁ} o * B] 9 Q, I'] _b +I!J.

56. IlpencraeeTe B BHAe Apo0H:

m  m-p, Ty—13_2y+3.
ﬂ) 2p 2p ) E] 10y 10y 3
a+bh a-2b, Be+20 5H5-2¢
8 g ) % TTec



57.

38.

60.

61.

62,

g

IlpencraeeTe BEIDAMKEHHE B BHIAe JIpo0H:

a) 2x—ﬂy+lly.2x_ B) c.:—?_'_Er..l-n-ﬁn_.'i—ni+
dxy dxy Ba Ha Ba '
Sa+b  5a-TH 1la-2b 20-3b a-b
o 8 T = 2
6) ah an ) 4a T 4a 4a

IlpencraebTe BEIpAMKEHHE B BMje 1podu:

T = = 3p - 2 fi -4
a) 17-12x 10 x: r) p. q _ 2Zp+ q+p q:
x x ap ap ap
12p-1 1-3p, Sbe-2d 3d  d-be,
®) 3p° 3p? A % ic T e
6y-3 y+2 20 1-6a  13-8a
: B — - - i
B) by by e) b b h
BrinonaUTe OeHCTBHE:
16 x* Ba-1 8b-1 2a+b 2b-5a
a) — - — B) S— - S— 5 = ——31
Sy ) af - af-p A) fa—bF (a—bF
25 a” x—3 11 13x+ 6y 1lx+ 4y
] - - r + - = — =
) a+h a+5 ) ¥—64 x-64 (x+ )’ (x+ )

Hokamure, 4YTO:
(a+by (a-b)°
ab ab

a) BEIpAXKEHHE TOMAECTEEHHO pPABHO 4;

(@ + by L a - by

§i) BRIpAXKEHHE
a® 4 b a® + b

TOMIOECTEEHHO paRHO 2.

Haijtaure sHayeHHe BeIPAKEHHA:

2
a’-43 7 _ .. 9b-1  6h-10
8) ——% to—g mpu a = 10,25; 6) e

npe b = 3,5.

a®~12b 3ab-4a
a® —3ab  a® - 3ab

b = -1,75. Her nu B 3agave AMOIHUX AaHHBIXT

HaiiguTe sHadeHHe BhIPaKeHHA npu a = —0,8,

Brinonuure gelicTene:

x 3] 2m 2n a® 4+ 16 Ha
P + ; + :
&) y—1+1—y ) m-n n—m ) a-4 4-a
a 6 5p 104 22e0F | 6Gay
— + P H e + .
6) c—3 38-¢ r) 2g-p p-2¢ ) x -3y By-=x

CyMMa W pasIHocTe apobei .21
!



64. Bunoanure neficTemae:

10p ap x-3 2 a 3
— B - = S
a) g g-p' Y 1w A) a’-9  9-g%’
5 5 a 3a-b o 1
6 —— z ] - ; —— .
) a—-b h-a' r) 2a-b  b-2a’ e) ;;—1+1 u

65. Jloxa:xuTe, 4TO NpPH BeeX NONVCTHMBIX SHAUYEHWAX X JHAYEHHE BRI
paMeHHA He 3aBHCHT OT X7
3x+5H Tx+3
- ﬁ]

H] 4 Ix+38 ax+1 x+17
2r-1 1-2x"7

5x-20  20-5x1

66. BrimonuuTe neiicTeHe:;

%= 25 ¥4+25 10x
a) 5 3 6 i ni 3"
(x-5F (5-=x) (x-5° (5-x)
67. IlpeobpaaviiTe B apodbk BRIpaMKeHMEe:
a) ¥ Mx-2), 5) 64 - 2ab  2ab—ad’

2_16 x*_16" (e-8F  (8-af

a+b
68. Tlonb3yAcs TOMIECTBOM —=‘C—'+§, npejcraBkTe IpobE B BHE
i
CYMMBL Jpobei:
a+b 2a” +a x4 6y° 12a + y°
a ; B ; B) i r) —=.
) x ) T ) Sxy ) By

69. Ilpegcrasnre gpodk B BHAe CYMMBI MM PASHOCTH Apobeii:

£ ; 2 8
4y 2r—y a® +1 a® — dab
a) ———; 7] =3 2 r :
) ) =L, ) St ) T
5nf43n+ 6
T0. Ilpeacrasste apobh ——, B BHJe CYMMBI ABYYJTeHA H IpodH.

BI:.IH{':HH‘TE, npd KAKHX HATYPAJIABHBIX R JaHHAH JIDDﬁI: npHHHMAaeT
HATYDAIBHEIE IHAYEHHH.

m

71. TlpH maKHMX LENRIX 3HAMOHHAX M gpobk
T IeJIbe IHAUMeHWA?

NMPIMHHAMA-

T2, PelunTe VpABHEeHHE:
a) 3(dx — 4) — Bx = 4x + O
0) 19x — 8(x - 3) = 66 — 3x;
B) 0,2(0,7x — 5) + 0,02 1,4{x — 1,6):
r) 2,70,1x + 3,2) + 0,6(1,3 - x) = 16,02,

22 BLEEERR Pauvonanstoe apobi



73. Paznomure HA MHOMHTEIH:

a) 8x' — 16x"y; r) 18b° — 98a%; ) ab + 8a + 9b + T2;
6) 15xy” + 1047 n = - 125; 3) 6m — 12 - 2n + man.
B) 8a® — 504% e) y* + 8;
T4, VramuTe J0OYVCTHMEIE 3HAMEHUA NepPeMeHHOH B BBIPAMEHMH!
3a 2y , b : 4 . Ta
a) 2a + 25" 6) g+ B) Fx(x+12)° r) (o +1Ha—4)"

4. CnoxeHue u BbhluuTaHue apobein
C pa3HbIMMU 3HaAMeHaTensmMm

ClodeHde W BEIUHTAHWE PAIMOHAJILHLIX Apodeil ¢ pAHBIMH 3HaMe-
HATEJAMH CBOJAHTCH K CJAOMKEHHID M BLIYMTAHWIO PAllHOHANLHEIX Apodeii
¢ OJHHAKOBREIMH sHaMeHaTensimu. Jlas sroro gaHHEIEe Ipo0H NPHBOJAT
K of0IIeMy 3HAMEeHATEeT,

g

4a’h Gak®

b 3uamenarenan Jgpodeill npeacrapnslT coboil OIHOUIEHBL. Hanﬁrme
NpocTHIM OBIMM 3HAMEeHaTeleM ABiAerca ogHowren 12a°h'. Kood-
(PHUUMeHT 5TOT0 OJHOUTEHA PABEH HAMMEHBINEMY 00IIEMY KpPaTHO-
My KoadupHIIMeHTOB zHaAMeHAaTened apodeil, a Kamkjad NepeMeHHAR
B3ATA ¢ HAHMDONLIODHM MOKAZATENEM, ¢ KOTOPRIM OHA BXOIUT B 3HA-
MEHATETH ,i:l;pﬂﬁen PEI.JJIEJ‘IHB obmuil spamenarens 12a°h* na aname-
matean 4a’h u 6ab', noayuum, YTO JONONHHTENIbHLIE MHOMKHTEIH
K YMCIAMTENAM ¥ 3HAMEHATENAM JTHX Opobeil cOOTBeTCTBEHHO DaR-
ael 3b% u 2a°.
Hmeem

Mpumep 1. Caoosum apobn

x . 1 _r-3h3+5~20 36 + lf}u‘:
4a’ Babl 1247 T T 12a4%

bh—
Mpumep 2. IIpeobpazveM pAZHOCTE 3;3 - '_"?_z'
a“+ab  ab+b

B Yrober #Haiitn o0umMil 3HAMEHATEL, PARNOMKHM SHAMEHATENE Ham-
A0 ApodH HA MHOMMTENN:

a+3 o b—-3 o a+3 e b-3
at+ab ab+b: ala+b) ba+b

IMpocreiimum oM sHAMeHATEIEM CIVENAT Bhipaskenue abla + b).
JonoJHATeIBHBIE MHOMHTEIN K YHCIHTEIAM M 3HAMEHATEIAM 3THX
Ipobeli cOOTEETCTEEHHO DABHEL b W a.

5 2. Cymma 1 pasHocTs aopobei
g I
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Hmeem
a+3 b-3  a+3 b-3
a® + ab ab + b*

T ala+b) ba+ b

_la+3)h-(b-3a ab+3b-abida  Ba+bk) 3

abla + h) abla + b) Cabla+h)  ab’

IIpeofpazoEaHde palMOHAIRHOTO BRIPAMEHHA, KOTOpPOEe HABJIACTCH
CYMMOH HJIH PAZHOCTRID IEJOI0 BhIpadeHHA B gpodn, cBOJAHTCA K pe-
ofipasoRAHNI0 CYMMBI HJIH PasHOCTH Apodeii.

gt -3
a+l’

Mpumep 3. ¥Yopoctum Beipamenve ag-—1—

b TlpegcrapuM pmpaskednne @ — 1 B BHae gpobu co aHameHaTenem 1
H BRINOJHAM BRIMHTAHHE Zpobeil:

a®-8 a-1 d*-8 (a-1Wa+1)-(a®*-3)
a—1- — ——— - =
a+1 1 a+1l a+1
_d-1-d'48 . 2
= a+1 a+l’
x+1 x-1 _ & 12
Hpumep 4. [lokaseM paBeHCTEO T e

b IlpeofpazyeM JeByi) YACThH PABEHCTEBA:
x+1 _ x-1 _ x+1 _ x-1
f-x »+zx xx-1) xfx+1)
_(xtix 1) -(x-1)x-1) _
a 2(x—1)x+1) B
X+ 2r41-4 261 _
(x-1)x+1) -
_ dx " 4 4
Tax(x-1)x+1) (x-Dfx+1) £ -1

ITpeofipasyeM Tak)Ke NPaByH YACTh PABEHCTEA:

2 _ 2 _x+1)-2x-1) _2x+2-2x+2_ 4
x-1 x+1 2= 1){x+1) (x = 1){x +1) -1

B peayaerare npeofpasoBaHui neBoil M npaBoil wacTeil paBedcTBa
MBI MOAYUHJIH OOHO H TO e BRIpAMeHHe, CAeloBATEILHO, pPaBeH-
CTRO BEDHO.

24 IETTTHR



YnpaxHeHus

%

IMpegcrasere B BUge QpodH:

a) $+&; B}%—%z; il]%+4iy; ®) o= 5o
6) $- 2 ) 2-Z; o) pL-2 ) Ly s
BrimonauTe geidcTEHE:

B s R TR

INpecbpasyitte B npodek BhipAXEeHNE!
a) lﬁa—b_a—-ih 5) Tx+4 3x-1

12a a By - hgy_

BrinonauTe DedcTBHE:

a) 2 _1, 5y L 4-2a% ) 2a -3b  4a-5b,
a* a’ 2a' a'® ’ ah ab® ’
l1-x 1 a+b a-b x—23y Z2y—-x

i) — o — ) ——s— —_ - — 5

) x? x* ) a t ab ) xy =y

IMpepcraeeTe B BHAe OpobH:
1 2

2xy-1 3y-=x 5
a) ———— - B) — — —}
) 4x? G ) 3¢’ 54"
1-4¥ | 2°-1 b b
8) —+ —: r) — = —.
’ 3ab fiab” ) Bx® 32"

[IpeobpaayiiTe B Apodbk BEIpAXKeHHE!

1 1 1, b-a  c=-b c-a,
a) E+E+E' B) abh * e ae '
6) ab-b _ab-a a*-b, r) 3ab+ 20" a+2b  a-2b
a b ab 7 ab a B
BrinomHuTe BEIMHTAHHEe Ipobeii:
F=F AmE P-q _ptq,
i} S e B) S5 — 54
Xy xz T P
5) a-2b b-2a, dm-n  2n-m
3b 3a ' 3m’n  2Zmn®
& 2. Cymma v pasHocTe apobei
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82. llpeobpaayiire B Apodb BEIpasteHHE:

2 — k¥
a) x+l: B) 3a-2; a) Z 'ﬁ'—a; }'_-“-—]z
¥ 4
6) L -a; r) 5b-2; e) 2p— W 1, a) ¢ xef
a L] b'l‘ ?p ¥
83. llpeobpaayiite B Apo0b BhIpaMeHHE:
© a—a
- —3 a+b—e—;
a) a s B) 5
=l 2 _
6) 5y - 1L S R TR
84. IlpencraesTe B BHOe Apo0H:
a b, _a-1 a+2,
ﬂ] 1- _—_5 — I, I"] 4a r g
i T | a+bh
18— = -a+b;
) =T 1) +
a-—2 @3 at bt
=d= ; b— .
e el ta e) a+ >
85. IlpencraBpTe BRIpAMKEHHE B BHIE Apodu:
X A, _dx—y  x+4y,
ﬂ]x_:a ===y B) 3 O T R
3 b Ba—d4b b+Ta
e ) - v T S G i B
6) x x ) b 3
86. Ilpepcrasbre BhIpaskeHHe B BUAe APOOH:
b-¢ [ m noo, a a
a) -.h_-+h+¢" B} m-n min’ A) a+2 a-2"
x+1 x+3, 2a 1 PP
%) x-2 x ) Fa-1 Z2a+1’ %) 3p-1 1+3p°
87. IlpeoOpaayiiTe B Apobb BBIpaZKEeHHE!
ax 2y 3 2
a) ———————; B B -
a) Blx+y) Jx+y) ) ax—ay by —bx
2 :
G s o oy R IEB
Ma—-k  dHa-b) bm-bn cn-cm

88, Brimoauure aeficTeHe:

p___ P . B W
a) 2x+1 3x-2' ) 5x-10 6Bx-12"

51 b
5) fig +E¥_‘ ) i1

x=2y x4y 12436 48-16a°

o6 BEEEERN PauwonansHee npobn



89.

90.

91.

92.

93.

94.

96.

97.

HGREH{HT&, UTo IpH BCeX JONYCTHMBIX 3HAUEHHHAX Y 3HaAUYeHHe BhI-
padeHHNA He 3aBHCHT OT I

) dy+3  Ty+4, 11y +13 15y +17

2y+2 3y+3’ 6) 3y -3 a-4y

BrinoasuTte geilcTEHE:

2 2

a x b — 4by 4y
a -+ : i} - y

) ar-x* x-a ) 2y2—by b-2y

BrinoaHuTe geficTEHE:

1 1 1 1
a) — + . 8) — —.

a+ab  ab+bE B~ ah ;J—u

IpeotpasyvitiTe B Apodk BhIpaj;eHHe:

2
a+b n 9 .
a ].— s B . = - o e _d.
) a—b' ) JI'I—i_m-ﬂ" ) r=3 !
AT 2 4
b B +1
a+ a”+ b, I e

o) —a; r) a+b-

a—B a+b ' " a —1

BrinonauTte BRIUHTAHHEe Apobeii:

a) a? + 3a g 6) v 3y
ab—-5b+ Ba—-40 b8’ 3x-2 Gxy+9xr—dy—6

Brinoanure gelficTene:
[ b — Bhe :

+ a+3_ 1
I at-1 at+a

a) 6)

ITpecbpasayiiTe B apodh BEIDAMKCHHE!
2 xr—12a 4a

bh—0
a)y — + ——; E) - - =3
) 4-p -’ Z£-16a> dax-x*
b 156 — 25a a - 30y 11y
6) T Tl ae 3’ B i e
ah — ba b* — 25a a” — 100y 10ay —a
BrinoaHuTe gelcTBEHE:
a+4 a fa+b¥  (a-b)P
a ; — = H B -+ H
) a®—2a o4 ) atrab af-ab’
4- 41, -4 Piraxsd
5} o =y [']. - o - ]
16— x x+4 Sx—10 Sx+10
YOopocTHTe BeIpajceHHe W HAHIHTE ero sHadenue npu x = —1,5:
) x+1 x+2, 6) x+2 1+x
P-x -1 P483x -9

§ 2. Cymma 1 pa3zHocTe gpobeid
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98. ITpencraegbTe B BHAE APOOH:

RSN . 8) & x4y,
y+2 yp-2 yz-"li [I—y}e 21‘—2.:;‘
5) a 3 a* i r) [ a+h

a-6 a+6  36-a° (@a-bF B -ab

99. Ilpeobpasyiite B apodbh BhIpAMKeHHE:
2a+ b 16a 2a-b
2a° —ab  4a°-B 2a°+ab’
1 2 1,
6) P L +{ﬁ+3}2.
TSl SRS SpVe: IOV
Z+2x+4 x-8 x-2'

B)

2a2~7ah3_ 1-2a a

r) : .
aa 1 uz1—u+ 1 a—1
100, BrinonHuTe geilcTene:

1 1 2a

a) a-db a+4b  16pE—go

2
" R e N N .
2b-2a  2+2a  ofh- N

101. JoramuTe, UTO TOMIASCTEEHHO DABHBl BLIPAMEHNA:

3 2 Oa + 3
a) — f—— " a+ 3+ 51—
a“-3a a-3 a*—3a

2
) e . ma-—1.
}a-z—q a-2 a+2

102, (Jaa patome 8 napax.) Jokamute, 4To OpH J00BX JO0OYCTHMBIX
SHAYMEHHAX MNepeMeHHoH sHaUeHHe BhIPAMKEeHHA:
2+ 3x 3x°-14x 416

a) e o + 2x ABIAETCH MOJOMKHTEILHEIM YHCIOM;
2B

2y2-3y+1 y3+2y
o) y+ 5 —
-1 y-1

HABJAAETCH OTPHIIATEIBHBIM “HCIIOM.

1) PacnpenennTe, KTO BRIOOJHAET 3aJaHHe a), a KTo — aajaHue 6),
H BRINOJHHTE HX.

2) IlporephTe Apyr v Apyra, NPABWJIBHO JH BRINOJHEHE Opecdpa-
30BAHHA.

3) OfcyaouTe, OaA Uero B VCJIOBHH VKA3AHO, YTO PACCMATDHBAKTCH
OOTYCTHMBEIE JHAYEHHA DepeMeHHBIX. ¥HKAMKHTe JONVCTHMBIE 3HAYe-
HUA MepeMeHHol B 3agaHmAx a) 1 6).

el.f lnasa |



103. YVuammmmen ©ObLla nocTaslena sagada:  «[Ipegcrasuts apobn

x +Tx—25
s B BHJIE CYMMBI LEJ0r0 BeIpa;enusa W qpodbus» . Briau no-
NYUeHEI OTEETHI:
i 35 2x—25 12x-25
i pbbe—rt: B a4i0 Y § g Bodt g gy
x—b x—5 x—b x—b

¥YramuTe HEBEPHBIH OTBET.

104, loxasmnTe TOMICCTEO
1 1 1

x+n r4+n+l (x+aNr+n=1)
Henonsava 210 TOMIAECTEO, VIPOCTHTE BhIDAMKEeHHE

1 1 1
{:—1}{r+2)+{x+2}[r+3}+{x-3}{x44}‘

105. ee peuHble npHeTaHd A u B pacnojoxdedsl HA PACCTOAHHHM 8 KM
apyr or apyra. Memaoy HUMH KYPCHPYeT KATep, CKOPOCTh KOTOPOTD
B cTOofA4ell BOAE paBHA U KM/,
CrojaeKo BpeMeHH f 4 norpedy-

eTcs Karepy Ha nyrts or A jgo B ra 9

¥ 0DpaTHO, eCJAH CHOPOCTE Tede- AN . o
HUA pexH pasHa 5 km/u? Haii- “
JuTte | IpH:

a) s = 50, v = 25;

6) s = 105, v = 40.

106. TypHeThI DPOLLTH § KM [0 IIOCCE CO CHOPOCTRIO U KM,/ Y H BIBOE B0/IL-
mWHH OYTE M0 NpocénouHod gopore. CKOJABKO BpeMeHH | 4 3aTpaTH-
JH TYPHCTHI, €CJH H3BECTHO, 4TO M0 NPOCET0OYHON AOpOre OHM LLIH
CO CKOPOCTBLIO, Ha 2 KM/d4 MeHBIIed, yem no mocce? Hallgure § npn
g =10, v = 6.

107. @yuruna sagada dopmymoii Yy = % Hafigpre anauvenne Gynr-
uHEH npu x, paeHoM —2; 0; 16. [Ipn xaxom x suadenue QVHKIIMNA
pasuo 3; 0; —97

108. ITocTpoitiTe rpadmen GyeEEOHl ¥y = —4x + 1 1w y = 2x — 3 ¥ Hali-
OUTE HOOPAHHATEI TOMKH HX IepecedeHHA. Ty e 38184y DELIHTE
Geaz nocTpoeHuA rpadukoe. CpaBHHTE HONYVHYEHHBIE OTBETHL.

109. B oguy cunocHyo aMmy aanodmunan 90 v eunoca, a B apyryi — 75 T,
Korga ua nepeoft siMBl B3AAHM cHJoca B 3 pasa DOJbINe, YeM M3
BTOpOI, B Nepioil AMe cHloca ocTalock B 2 pasa MeHBIIe, YeM BO
BTopoii. CKOMBEO TOHH CHIOCA B3AJH H3 NepBOH AMBIY



KoHTpOnbHbIE BONPOCHI M 3a0aHUA

ChopmynupyiTe npasvno cnoxkedws Apobeid ¢ oaMHaKoBLIMK
FHAMEHATENAMMK.

Chopmynupyiite npaswno esduTadna apofed © 0gMHAKOBLIMK
IHAMEHATENAMM,

Kak BLINONHAKT CNOXEHWE W BRYWTaHWE gpobel ¢ pasHsiMKM 3Ha-
meHaTenamin? MNoAcHKWTE CBOR OTBET Ha NPUMEpaX:
a+2 b-2 8 1
a) ——+ . 6) — = ————
) at-ab B -ab ) a®-16 a°—4da

NPOU3BEAEHME U YACTHOE APOBEN

5. YMHOXeHue apobe.
Boaeepnenune apodbun B cTteneHb

IMpi yMuOMeHHKH OOBIKHOBEHHBIX Apofeil DepeMHOMKAWOT OTIEIbLHO
HX UHCAWUTENTH W HX 3HAMEHATENHN W NepPBOE NPOHIBEIeHHE IATHCLIBAIOT
B UHCIHTENEe, a4 BTOpoe — B 3HaMmeHatene apobu. Hanpumep:
2 4 2.4 8

. e

3 5 3.5 15

Takum e 0DpasoM NEPEMHOMEAKT JNH0OObBIE pallHOHANLHEIE APOOH:

o . e

] u’=m1

rae a, b, ¢ 1 d — HeKOTOpble MHOTOWIEHEI, OpHuéM b U d — He-
HYJEBELIE MHOTOYIEHL.

Yrodel YMHOXHTE Apodbs Ha Apodb, HYJHHO NEePEMHOMHTE HX
YHCIHTENIH H NepeMHOMHTL X 3HAMEHATE/NHM M IepBoe NpoM3-
BeJeHHe 3ANHCATE B HHCAHMTENE, a4 BTOpOe — B 3HAMEHATele
IpobH.

IMoayuennoe BRIPAMKEHHE 3ATEM YIPOUAKT MPH BOIMOMKHOCTH,

A

i

Mpumep 1. ¥mHOoHM Apodh T

it
Ha apois —-

b BocnonabayeMcd NpaBRIoM VMHOMeHHA apofeii:
a’  6h a® . Gb Aa

“} =

bt o a.ad 2

30 MEELENE PauvonansHeie apobu




a 2
P22 na npobs -E-

lpumep 2. VMHOXKHM ApoOb .
b mo— 4
» Mmeem ET1ZP. pm® _ _plm+2)-pm® _ p'm
m me—a4 m.(m-2m+2) m-2'

=1 1
Mpumep 3. llpepcrasum npouspeseHde hx: B BMIE DalNO-
HANBHOH apodn.

-1 1 =i 1 #£-1
b Wmeem = W L Ll =
x+2 x (x+2).-x ¥2 Loy

lpumep 4. ¥Yuuomnm apodb %% Ha MHOrouwes x° — a’.

| HpH VMHOMREHHH ,H.IJDEIH Ha MHOTOYWIEH 3TOT MHOTIOYW/IEH 3alHCBIBH-
KT B BHOE HPDEH co aEaMeHaTeneMm 1 m aaTem NMPUMEHANYT [IPDABHIIO

VMHOMEeHHA npobeii:
2 2
x 5 b X404 X —a
ﬁ.[_-rz—az}=_. 2
x—a r—a 1

_dxda)x-alx+a)
= thi = (X +a)

IMpasuao yvmuomenus apobeil pacnopocTpaHfAeTcd Ha IpPOH3BeleHHe
Tpéx W D0Jiee PAUHOHANBHEIX Apodeii.

Hanpumep:
m ac i m :’I{'ﬂ'l

Briacaum Tenepbk, KAaK BBINIOMWIHASTCA BO3BeJleHHe DE.H.HDHE.JI]:-HU}L"I

apofin B CTeNeHL.

Wi
PaccMOTPHM BbIpaseHne [%J , ABJAIONEECA M-ii CTENeHBIO PAIHO-

HAJBHON Apotn %, H JIOKaMKeM, 4TO

i

n paz

& 3. NpowaeeneHre W 4YacTHoe apobe 21



[TpuMeHAA MPABWI0 VMHOMEHHA PAIHOHATBHEIX Ipobel u onpeme-

JIeHHe CcTelleHH, MOJYHMHM
i pas

al’ a"
CraegoBaTelbHO, Rl %

Yrobel BO3BECTH Apodbs B CTENeHEL, HAJNO BOZBECTH B 3Ty CTe-
INeHE YHCIHTEeNR H IHAMeHATENIER H HEthlﬁ peayiIbTAT 3AMIH-
CATEh B TMHCJHTEJE, A BTDpDﬁ =— B 3HAMEHATEJe ,Il;pﬂﬁIi.

2
Mpumep 5. Boaeejgém apodn -25:%}- B TPEThID CTENEHD,

| BUC[’IG.‘!I:-EYEMCH NPpaBHJIOM BOSBEIECHHA B CTEIEHLb.

J(QEE 3 (zﬂz:‘}f ﬂﬂﬁ
o) = o~

YnpaxHeHus

110. BRInoTHHUTE YMHOMEHHE:

5 2b, e T, B oa 18
a) %2 3°' 6) H 10’ B} 0B r) r__' 23"
111. IIpeacraseTe B BHIe Apodu:
x 10 25 da® Ta® 2 1
) —-—5; 0) v} B) — - 8b%; r) ldab- A
) 1y 32 ) 2a°  5b° ) 25 ) 215
112. BrinmonnuTe yMHOMEHHE:
12 2, 8t 1. 11a® 126, 4n® 9m
B e iga LU Ty 1 i T I e i =
113. IpeoGpasyiiTe B npode BeIpamenne:
2 T 25 -] ¢ 4da 2b 2
a) 162 —; @ -2y B) Bam®. —: 1) =L-.10d%
) [T ) 1&_!,.12 4 ) 3m? ) 5a°
114, ¥npocrure BeIpajeHHe:
48x°  T° 72x* 2,5y"
a) i y*t; B) == _éy-a :
49y° 162 25y 27x
18m* 220" ) _ 35ax"  Bab
11n°  9m?’ 126% 2lxy’

<y nasa |



115, BeinoauuTe YMHOMEHHE:

105" 2747 13x 2
a) — i B -dmn;
) 9” axy ) 12mn?
6 2m [ 1a%), # _ab_(_uf]
35a°%° 6m |° 3ak

116. ¥npocTuTe BRIpAIKeHHE:

Gm°n® 490! Em"'pi’

2
a) Eagb_ﬂry_ﬁﬂx_ 6)

3zy  4ab® 156 a5p° "t azn
117. Bosseaure B cTeneHb:
8 i (2 @
[ x 3a T
ay |=—1|: 6y |—|: B l—l ;
) I. Ey] ) [f J ) 10m )
118. BoapeauTe B CTENEHE:
( 2a Y 3a°b [ 24% |
a (2] o (2 s o (-2
Vs . 3mn®)
119. IIpeacrassTe B BHAe ApobuH:
; 4 i} F 3
(5a® ) 2x? | 10m*® 3
a}L—2|: 5}[—3|: B) [—— J,
ab= ) 3y” | . n'p

121. BRIDOJHHTE VMHOMEHHE:

a) .z’g—xy.y_z_ r) dah _a.l:+bx_
u x’ cx+dx Zab "
%) Euu_aﬁ+b2_ 1) ma—mh  2m
a9 " Int ab—na'
m-=n 2mn ax —ay hay
B) ——f——— e - 5
) mn  mn-m® ) 5ay” [ by - bx

122, BRINOMTHHTE VMHOMEHHE:
8

= . ) W I o :
a) (3a—15b8) prrL B) PR y o —4y + 4);
6) (x* - 4) —2; r) —2__.(a*-9bY.
(x+2F a® — Gab + Ob°
123. IpeacrageTe B BUAe Apo0H:
2 ‘ ’
xy a+a, e  2x-2
a) at+a®  xft ' o 2-x 3Bax '

8a%)’

5 i 25
120, 3naa, uro g —— =2, HAHIUTe 3HAUEHHE BHEIDAMKEHNA a® + -
[ il



124, ¥upocrure BeIpaseHHe:

kA = P
y —16 ay bh-a  Jab

a . o —_—

) 10xy 8y+12° Y5 a® - b
125. lIpeacrasere B BHIe Apodu:

at—-1 Ta—Th, (x+37 x-4,

a) RLL St s i
a-b a°ta 2x-4 3xr+9

) b+ 2bc 5b415, r) (5-u° y*-36

b+3 b4t 2y +12 Zy-10°
126. Haligure aHaueHHe BRIPAMEHMHA:
Smn-m 16m®* - n® 1
. n == = =
a) 4m +n sn-1 ' ee 4’ n 3
(x+2) 2y Ldx+ 6 = TR
i) b e ecnn x = 0,5; —-1,5.
127. BreinogHUTE YMHOMEHHE:
a) — . Ba-8 5) bxi3b 25 10x + x°
a®-B8a b +2ab+a® s—gs  ax+da
128. ITpegcTageTe B BHAe ApoGH:

) Jrix‘z-ﬂin L dm412 B) .1‘3—_1;3_ _,,__z_yz
2m+ 8B m_t,.l+mx‘ r+y Iz+ry+y2’
ax 4 ay .Jc'z—.!:_g.-r a—l uz—u+l

6) W r)
P -2xy+yt Tx+Ty a®+1 a*+2a+1

129, ¥Vnpocrure BRIpameHne:
£-10£+25 £ -16, ) ¥ -25 3y+18,

2) 3r+12 2x-10" 2112y 4+ 36 2¢+107
6) 1-a®  a®+dab+ab®, ) b'+8 2643
da + 8b 3-3a ' 1862+ 270 B2 —_2b+ 4

[ a
130. Jorasure, 4To ecan apobb 5 HABIAETCA KBAApPATOM anpobu, TO H

npoH3BEeIeHHE ab MoMEHO npeicTABHTE B BHIEe KEAIDATA HEROTOPOID
BRI EH A,

131. YupocTHTe BIpakeHHe
2
— 4ae + dhe 3h + 2¢
i 3 NP K
a“~ab+bc-ac b-a a-—e




n

132. Ilepeoie 30 KM BeJOCHIEIHCT €XAJT €O CHOPOCTLIO U KM/4, a
ocTanbHble 17 KM — €0 CKopocTeW, HA 2 KM/4 Gonsmeii. CKOIBEKD
BpeMeHH { U 3ATPATHI BeJIOCHIeIHCT Ha Beck nyTe? Haiigure ¢,
ecau: a) v = 15; 6) v = 18.

133. Bripasute x uepes a 1 b:

ajdx+b=qa; 0)b—-Tx=a—-5b B) §+1=b; r]b—%=a.

6. llenenue pgpobeit

Ipr generny 0OBIKHOBEHHEIX Apobeil mepepyio apodk VMHOMKAIOT HAa
Apobk, obparuyio sropoil. Hanpumep:

4.2 3.9 18
B'5 8B 2 16

Tar e DOCTYIAIOT OPH JeJeHHH JI00BIX palMoHANLHBIX Jpodeii:
I T .

rae a, b, ¢ ¥ d — HEKOTOpPBIE MHOMOMIEHL], npHuém b, ¢ W d —
HEHYJIEBBIE MHOTOHJIEHLI.
OTO paBeHCTBO BhIPAMKAEST APASUI0 JeleHUSs PAUUOHANbHLLY Opobeil:

[F U e —————————————————————

| yrofbl pasaesuTs OfHY JApobb HA APYIYID, HYKHO NepBYI0 Apo0n i
| YMHOMHTBE Ha Apobb, 0BpaTHYIO BTOPOIi. |

L—n—-—n—_———__-_———--———_—-n————-J

2

Mpumep 1. Pasgenum apods % HA Apobb MT“

b BocnonwayeMcs NpaswioMm AefleHHA apoleli:

Ta® 14a Ta® b i

P b ® 1da 2P

i

IMpumep 2. Pasgennm apobe _I;z He. Apabn ;rz
+
x~2 x+1 x-3 1‘+2_{r'2]1r+2:_12_4
F Hueem r x+2  x x+1 x({x+1) T {

& 3. NpouazseasHne 1 yacTHoe apobei

35



36

2 _
3y

b IIpur peneHuu gpodl HA MHOMOYIEH 9TOT MHOTOWJIEH 3ANHCHEIBAKT B
BHAe gpodH, 3aTeM NPHMEHAKT [PABHIO JeleHHA Ipobeii:

MDpumep 3. Pasgennm apodn Ha MHOTOWJIeH a + 3.

2 _ - " g
a 9:{a+3]=a B:a '3___:: E+ 1 o R 3.
y 3y

31 1 3y a+3 3y
134. BrinoauuTe geleHHe:
5m . 15m* a®  ah 11x 2 18¢* 2
a z i B) — I —; ) ' oy :
e ) i ) P (22x7); #) == (9c7d)
14 _ Tx 3x , 1 5, 18a" 5 Tx®
6) —:—i r) —5:i—5; e) 27a": i : P
) ax? 2y’ ) 104" * 5a® ) T ) o g 34
135. ¥Yupocrture Bhipa)keHHe:
6x2 | 3x 3ab [ 21a%
T T At B) =] ——==p
o 10y dxy 10x7y
2 2,2 3
gyt r) —lﬂii:[__g‘“’ ]
21q®  Td Sed Sedt
136. Buinoaaure gejleHne:
6x” x Bmx’ 2
—_— s B (4m©x);
m'n  3mn® ) 3_!,13 ( )
35;1'2;; . Txy 2 . a’b®
% TEa 8ab®’ SR 30x%°
137. llpeacTaBeTe B BHAe Apo0H:
3x* : gy 5y Tp“ g _ dp
e e s Sl
5y " 2y* 3x 10¢% 14p°  4gq

138. ¥VnpoctuTe BRIpasKeHHE:
) 1im' sm , 11a% ) 313.41‘1‘_2

6n  Bn°  12m° [T

139. IIpeacTapbTe BHEIDAYKEHHUE B BHAE APOOH W COKPATHTE eé:

a) (x + 3y) : (x® — 9%y

6) (a® — Bab + 9b°) : (a® — 9bY):

B) (x* — 495°) : (49y° + 1ldxy + x%);
r) (m — 4n)? : (32n° - 2m®).

faea | FPauwoHansHee gpobu



140. BrinogHUTe OejeHHE:

-]
m°-3m _3m a ab
e : —21b);
a) 2" n) T22% (70 - 213)
5a°, d° 2 5x — 10y
- e) (2 —4y’): =——;
66" ab-b* x
2 3 2
X+a  4+4x 4a® - ab
T —; x) (Ba—-b)' : ———;
B) 11a® a ) ( ] 3
Gaxr | Bax K ,(2m —3n)*
I'] Tzrﬂ H am —ﬁ, 3]‘ {].ﬂm 15“) = om .
141. BHHDJ‘IHH’[“E IeHCTEHE!
a] Xy . .E:x B) [mz - 16!12): 3m 4+ 12::1:
oy 3y mn
a_ 2 e )
6) 2a? ah , 2a h; ") 9° -1,
a6b° ob’ Pe-2q 3;1 ﬁ

142, Haiigure sHadeHWe BRIpAXKeHHA:

4x® - dx

e (2x — 2), ecnu x = 2,5; -1;

2
6) (3a + 6b) : %, ecin a = 26, b = 12,

a)

143. BrinmoaHuTe OejeHue:

d.r+ﬁy Sx+ 10y G o’ +4a+4 X 4-g°
a) = 3 e ) oy iy
x—2xy+y 16-b 44+ b

144. Bunoauure geiicrene:

a2+ux+x“}_u3—x3_ 6) apz—Qa_ p+3
x-1 g T -8 2p-4

a)

145. U3 dopmyan % + % = % ELIPA3ZHTE!

146. BrinoauuTe JefdcTBUA:
g B __5__ 4o
2b+3 3-2b 4pi-9’
-+ Gh 2k 2]
| 6) z 3 - -2
| ac + 2bec — Gab — 3a a°+ 2ab  ar-3a

a) nepeMeHHYH ¢ depes a H b; 0) nepemMennyi b depes a H c.

MpovzeeneHe W YactHoe gpobeil
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1]

147. Or npuceTadgy NPOTHE TeYeHNSA PeKH OTIpABHJIACE MOTOpPHAA JOIKA,
cobcrEeHHAA CHOpOCTE KoTopoil 10 xkm /4. Yepez 45 MuUH nocnie BH-
X0Ja J0OOKH V Heé HCOOPTHICA MOTOpP, M €8 TeYeHHeM 4Yepes 3 9
npeEEecao o0paTHo K npHeTaEn. Kakompa CKOpOCTH TEYeHHA peKHT

148. Hs thopmyasl y = ;—f BBIDA3ZHTE:

A) NepeMeHHYIO ¢ 4Hepes a, b 1 y;
6) mepemenayo a €epes b, ¢ 1 Y.

149. B xaxHX KOOPAMHATHRIX YETBEPTAX PACNOICHEH rpadHy (pyHKIIHH
y = kx, eciun £ = 07 ecm £ = 07

7. NpeobGpa3oBaHue pauyuoHanbHbIX BblPaXXeHWUN

PannonaasHoe BhIpaskeHHe
- 2
rf—ﬂ + —?—]:{xz - 39

T XN
npeacTaBaAer cobol HacTHO OT JeMEHHA CYMMbl DALHOHANBHBIX JApobeit
Ha muorouwnen. Jenenune na x° — 3y° MOKHO 3aMeHHTH YMHOMEHHEM HA

I
12—3UZ+
X— 2
K Chaomenno  apobei }f_-%, ;_Ly M YMHOJKEHHID PesyibTaTa Ha JApodb
1
. s G Boobme npeobpazopanne nwodoro panHoHAIRHOTO BEIPAMEHHA
i

MOMHO CEECTH K CHOMEeHHIO, BEIMHTAHHIO, VMHOMEHHID HIH Ie/TeHHI0
PAILTMOHAIBHBEIX Apobei.

Hz npasmnn gedcreuidl ¢ apodAMH cleiyeTr, 4YTO CYMMY, PAa3HOCTE,
NpoHaeeleHHe M YACTHOE PAIlMOHAJBHBIX Apodeil BCerga MoOMKHO Mpe-
CTABHThL B BHOE PANHOHAIBHOW ApobH. 3HAYHAT, W BCAKOE DAHOHAILHOE
BRIpAMEHHE MOMSHO IPEJICTABHTE B BHIAC PALMOHAJLHON apobdu.

apobh IToaromy npeodpasoBaHie JAHHOTO BRIDAMKEHHA CBOAMTCH

IMMpumep 1. [pecbpazvem B panHoHAABHYID Ipo0b BEIpAXeHHE

g1 -4
xT r+2 xr

p CHavasa BLINOJHHM YMHOMKeHHe apobeil, zarTeM NDOJyYeHHBIH pe-
BYJILTAT BRIUTEM W3 MHorowieHa x + 1:
1) — L x”-q _(x-2)(x+2)  x-2,

xu! x (x+2)x o

ILELEERE PauvoHanbHeie opobu



2) x+1_v'f—2=f(x—ll—{x—21_12+.r—.r—2 x4+ 2
x x B % £
3ANHCE MOMKHO BeCTH HHAUE!

Y e _(x—2)x+2)
*+1 x+2 x =l (x+2x X

Mpumep 2. llpencrapnM BeIpaMKeHHE

b a’h+ ab”
: - +1
{a‘z—ab ab - r?J a +E:-‘z

B BHJE palHoHAJILHOH apodn,

b Crauana coo:xuM apodi, sakawdeHHble B cRODKH, 3aTeM HAalIeHHEI
2 2
b + ab
peaviabTAT YMHOMHM Ha Jpodb % M, HAKOHEL, K NOJVYeHHOMY
a4+

NpoH3BefeHHD OpudasaM 1:

1) b a 4] a b 4 a®

2o ¥ s, *

: - = - = =
a*—ab  ab-b ala-b)  bBa-b)  abla-b)

2) b +a* +azb-ab2_{aenhzl-ab{atb}_u-b_
abla—b) a®+H  abla-b)-(@®+b%) a-b

b a+b+a-b 2a ]
3 ——+1 PR
) —b a—b T a-b
Xl
Hpumep 3. [pescrasuM BRIpaKeHHe ?'% B BHJE PALHOHAJBHOMN
Trd_p
U ox

OpO0H.

b IlpeobpazoBanue MOMHO BecTH no-pazHomy. MomHO npejcTaBHuTE B
BHIE PAIMOHANLHBIX Apofell OTIENBHO YHCIHTENL W 3HAMEHATEIL,
a 3areM PA3eNNTh NMepBbIi Pe3yaLTAT HA BTOpPOI. A MOMKHO YMHO-
FHHTE YHCIHTENE W 3HAMEHATEI: HA XY, BOCIOL3IOBABIIHCE OCHOB-
HEIM CBOMCTEOM JApo0u:

v f2. 8 ] x ¥

-1 = |xy — X=X
x _ \y x) i

- - =

x
y oy
+E 2 |I£...£—2.ix“ £-.ry-=—1x_r,f—2,xy
x | i x

=k

Jf-.l.:a' {Jr—yJ{x*.-g.rl X+
.re-fy - 2xy {.r—g.rl2 x—y

§ 3. MNpowvaeegedve ¥ yacTHoe apobei |39



Mpumep 4. Ilemexon ornpasmiaca H3 mocéara A Ha craduuo B
co cropocTeo v, EM/4. Ilpuas ma crannuio, oH ODHApPYHKHJ, 4YTO
OCTABHJ JA0Ma HeoOXOAHUMEIE JOKYMEHTHI, M BO3BpaTWICH 0DpaTHO
B MNOCEN0OK CO CKOPOCTRIO U, KM/d4. B3ABR JOKVMeHTEI, OH CHOBAa
NOmésn Ha CTAHIMK O CKOPOCTEID Uy KM/4. BrlacHHuTe, Kakoil OwL1a
CPeHAA CKOPOCTE Hellexola HA BCéM NpoiileHHOM MM OVTH.

b IIyers paccroanue AB papuo s kM. Torga va nytes or 4 no B nenexoj

BATPATHI CHAYATA Loy m nyTs oT B go A — % I, A HA MOBTODHOE
ty
npoxoxggenue nyta or A jgo B — i uy, Ha Beck nyTe HOelexoq
3ATPATII %+ §+i y, 3a oro BpeMa oH npomén 3s kM. Teneps
2 g
MOMCHO HANTH CPeIHIN CKOPOCTh U, Melexosa Ha BCEM IIYTH:
3z
Vop =3 g , 8"
—_— =t — e —
J.-‘1 I.-‘z Llﬂ
CoxpaTHE gaHHYHD Ipo0b HA 5, HAHIEM, YTO
.
cp T 1 1 °
LT e S
| g Iy

M poayumau  GopMyay A0d BRYHCISHHWA CcpPeJHeH CKOpocTH
ABMMKEHHA TPH VCJOBHH, YTO M3BECTHRl CKOPOCTH U, U, Uy HA
KaMIoM W3 TpéX VYACTKOB OJHHAKOBOH gauHbl. Ha DoIyueHHOroO
PABEHCTBA BHAHO, UTO CPEIHAA CKODPOCTh IBHM(EHHSA MNENIeX0la He DABHA
cpegHeMy apudMeTHHeCKOMY cHopocTelt vy, U, B vy OHA BRIMHMCAAETCHA
no OoJgee caodHOR QopMysie, KOTOPYI0 HAZLIBAKT (QOpMYyIoil cpedHezo
ZAPMOHUNECKOZ0 TDEX YHCEII.

Cpennasa CKOPOCTE ABMIKEHHA HA JBYX YVUACTKAX NYVTH OJMHAKOBOH
IJIHHBL BRIYHCAASTCA N0 (PopMyIe cpeiHero rapMoHHYECKOro ABYVY YHCE:

2

i W

= =

voon

rae v; 1 U, — CKOPOCTH HAa STHX Y4YacTKax.

CpeaHAA CHOPOCTE JBHMKEHHA HAa YeTHIPEX V4YACTKAX [IYyTH
ONWHAKOBOH AJIHHBE BEIMHCIASTCA MO (POPMYIIe CPeIHET0 TAPMOHHYECKOTO
YETEIPEX WHCEN:

rue vy, Vs, U3, Uy — CHOPOCTH Ha 3THX VUYacTKaXx.

N 40 PauwmoHaneHee opobn



- - — = mws W W T = — e v mm— e e —

| Boofme ecin MBI HMeeM HEKOTOPBEIH PHI TOJOMHTENbHBIX
| uwucen a,, @y ..., @,, TO CpeHee TAPMOHHYECKOe ITOI'0 pPsja
| BBIMHCAAETCH 110 (hopMmyie

i
i a -

Mpe———

n

cp 1 17
Y T T
ag iy

B |

BT}' l:l]ﬂpM}"JI}' HHOrgA 3ANMHCBIBAKT B ADPYIoM BHIE:
2k
_ 4 g iy

.
a,, n

H3z aTol sanucH BMAHO, 4TO BeNHUYHHA, oDpaTHas cpejHeMy TapMo-
HHYECKOMY HECHOJBEMX IMOJOMHTeIBHEIX HHCE], PABHA cpegHemy apmd-
MeTHYEeCKOMY 4YHCes], UM 00paTHERIX.

YnpaxHeHus

150. BrnoasuTe geHcTBHA?

= 1Y.f1. 1% ab+ b B asb,

a} [F—;][;-F;J, B:' 3 ‘3rI+ b -
2 l( 2 N i -

a a m | x—-y by x"—xy

— + 5 - — 3 i . .
. [mz ;:f] \Z T3/ N

151. Brmoaaure geiicTema:

x 1+x da a+ 2
a]( +1+1J 2¢-1" B) [2—;; ] a-2"

by 1 x—2 x

s H ]’| -
6) [1—5,1] [1 l—yJ ) x—a [x+2—x]
152, YopoctuTe BeIpa)ieHue:

Zm+1 2m-1), 4m x+3 x+3  x-3

a) [2m—1F2m+1J-IUm—5’ 6) 40 (,r—3+x+s]‘

153. BrinoaHUTe OeHCTEHA;

& ﬂz_g. Ba-l+§_ﬁ___1 . 5) (5x+y Sx—y . x2+y2
2%a24+1 L a-3 ' a+3 ) x-5y  x+5y ) F2-95

& 3. NpouaseaeHue W 4acTHoE gpoGei

41



154. Brnoanure AeiicTBHA;
a® - 25 1 a+h | B) ﬁ—f_ab--b‘?.az—cz_
a+b af—ac a* -8

a
) a+3 a’+5a a‘-3a’

02-4_a2—2a 2
X -9 xy+3y

1-2x 1'2+31'+3+.t'
24+l 4f -1 "4x+2

H )

6) —

155. ¥YupocTure BRIpajeHHe:

a)(a2+2:1+1]-[ LS ];

a+l  g4-1 a-1
oy 44
& [l_ 12x ]

i 1 R
(L. Xl
L3x 2,-|

2 2
-2

- 3u+2"|_
a+2

) ]_—lIr \l-'.,a,_
I\ __I \ 4 "

i

s_gf 8 @)
r) (y 4}:&;-:2 .5"_2)|+5.

156, Brinoannre neitcrens:

i i 2
1 . m
r) m+1—i~—_—r-£§|.[m m—l)'

i

157. ¥npocTuTe BEIpAXKEHHE:
dxy . 1 + 1 "
yz-xz ‘_yz—I? x2+2xy+yz_.
) r x-2y 1 . x4+ 2y )_(xal_-!yllz'
L2+ 20y 2 -dy® (2y-2f 4y°

a)

158. IlpeacragbTe B BHIe ApODH:
a) x+2 . dx—-3 ;. & .
2-2x+1 -4 x-2'

- a=2 L a al+4 2 |
) -

40 + 160 + 16 Eu—al_:zag-ﬁ a2|2a)r.r

42 BEEEENN PauvonansHele apobn
|



159, [Ipn KaKoM 3HAYEHHH 4 BEIpa’KeHHe

(0,5(a - 1)* - 18}[zf?+ ”‘?]

a+d

NpHHHMAaAeT HaHMeHBIIee 3HaueHe? HEﬁ}IHTE aTO JHaAUYeHHe.
21

160, ITpu kaxkoM sHaueHun b BeIpaXeHHe ; - MPHHAMAET
(0,56 + 97 + (0,56 — 8)°
"Hanboabee sHavenue? HailinpTe sTo aHaveHHE.
161. [logamuTe TOMIECTEO:
i b
T e R S ()
fat P+q g Fol o
) g+b  a-b b _bz—ah
Za-b) 2a+b) a-b g2-pt
162, Morasure TORILCTRO:
a) 1,2x% xy  20x ) -iau—4'r 3 ol
0.36x% - 0,252  GBx+ay’ 081a” - 0,64+ 9a—Bx’

163, ﬂﬂlcamm-m yTo NpH BCeX JONYCTHMEIX 3HAYEHHAX IepeMeHHBIX
JHAUSHHEe BBIDAMKEHHA He 3aBHCHT OT SHAMEHHNH BXOJALNIHX B HEro

nepeMeHHBIX:
Zab a-b | Za b
B—Il 7 T F i T '
at—b 2a+2b ) a+b b-a
a_.2 f
o) y X 1'.1:'2 | x oo zy 3]_
x—y L+ -y -y

164, ,[[{:Hmwre, YTO OPH JK00M HATYPAILHOM /1 3HAUEHHE BEIDAMHEHHA

n | 32 =X %J ABAACTCA HATYPAJBHBEIM YHCIOM.
i 4

165. Hpe,ﬂ;CTEBI:TE B BHE MHOTOUJICHA HAM PANMOHANRHON JpobH:

o (s (51
(=2 o (e -(2-1:

166. YupocTiTe BRIpAHEHHE!:

1 2a-b e e | e s
1-= T +1 Hz t .1'2 _+!_J+F
X, . i . a
Wy w4 Bogzgd D3 5 7
] b y X ab bc ac
§ 3. NpowzeegeHue W 4acTHoe opobei

43



167. [IpegcTapkTe B BUAE OTHOINEHHHA MHOTOUIEHOB Ipo0b:

S 1 1
g2 2248 -+ =
A e ¥ x v, P I‘H_
0 % Ozh ®If ) %
x I x ¥y ¥y x

168. BrinonHuTE NOACTAHOBKEY H VIOPOCTHTE MOJIVHEHHOS BLIDAMEHHE:

i
——x
. b b
e a4 6) &—, ecm x="—.
L a+b

i

169. BrinonHWTe NOACTAHOBKY H VOPOCTHTE NOJVIEHHOE BEIDAMKEHHE:

a+h 1 1

i H s — = =
a) - €ch ey EEL

ax bx ah

e o s, s X e .

R y ECJIH e

a® b
q 2 1 0,2 (]
a) 8 _.d opM a==, b=-=; 'E'i]L upu a = =8, b = 0,6.
B 3 2 a® 2
12 18 a5
171. (dan padomes: 8 napax.) IIpH kKakUX 3HAYEHHAX X HMEeT CMEIC]
BEIpAMEHHE!
a) L; &) _Ux =
3__1 o, 1
+
x-2 x+8

1) OBcyauTe, 0 KAKMX JHAYCHHAX NepeMeHHOH X B 3ajaHMAx a)
1 0) MOMHO CKA3ATH CPA3Y, YTO OHH He ABIAKTCA JONYCTHMBIMH.
Yr1o HALO CARTATE, HTODBI HAHTH APYVIHEe JHAYEHMHA X, KOTODBIE HEe
ABJAKTCA JONVCTHMEIMIT

2) PacnpepenuTe, KTO BRINOJNHAEST 3a0aHWe a), a KTo — 3agaHue §),
H BREIMOJHHTE HX.

3) IlpoBepkTe APYVT ¥ APYTa, NPABHABHO JAH BRIDOJHEHB npeobpaso-
pauua. MenpaewTe saMedeHHBIe OIHOKH,

172. Hafigute cpejHee MapMOHHUECKOE THCEI:

a) 3, 5; 6) 2, 4, 8; B) 5, 10, 15, 20.

173. Ha ovarra A B nyvart B asrobye exan co ckopoctsio 90 xkm/u. Ha
oDpaTHOM NYTH H3-33 HelOroAbkl OH CHH3HWJ cHoOpocTe Ao 60 mm/4g.
Kakosa cpeiHAd CHOPOCTE ABTOOYCA HA BCEM NOVTH clefoBaHua’

174. MacTtep MoMeT BRIDOJHHTE 38KA3 HA H3IrOTOBJeHHe geTaqned 3a 4 4,
8 ero yueHMk — 3a 6 4. 3a Kakoe BpeMHA OHHM CMOIYT BRINOIHHTE
JABa sakasa, pafoTas coBMecTHO?

44'&3::[. PaunoHaneHeie apobun



175. T'oToBACE K COPEBHOBAHHAM, [IKOJBHHE TPHMIB NpPOMIET HAa
JEIEAX OJHY W TY e THCTAHIHK: CHAYATA CO CHOPOCTBH 9 kM,
BATEM CO CHOpOCTRID 12 kM/u W, HAKOHeI, co ckopocThio 10 mwm /4.
Karosa Oblia cpefHAf CKOPOCTh IIKOJABHHKA HA BCEM OyTH?

176. Hafiiure KOOpPAMHATHE TOYEK MepecedeHHA C OCBK X H OCBIO Y
rpaura dyHKIHH: a) =%x—2; B) y = —0,4x + 2. IMocTpoiiTe
rpauy 3Tl PYHRIIHH.

'177. Hanuummre ypapHeHHe NpAMoil: a) npoxogamei uepes Toury (0; 4)
M napajiiensHoOH npamoil y = 3x; 0) npoxopAmed 4epes Ha4Alo

1
KOODAMHAT M NAPALIelbHOH npamMol y = - L 8.

'178. HaobpasuTe cxemaTndecks rpabuk dyHrumnn, sajansold dopMynoi
; BHOA iy = kx + b, ecam:

_ a]k'}ﬂh‘-{l B)E=0,b <=0

' BDE<0b>=0; rVkE=0,5b=0.

179, Opgna cropona npamoyroiabHuka Ha 20 cm Ooasme gapyroii. Ecnn
MEeHBIIYI) CTOPOHY YBEIMYHThL BABOe, a OOJBIIVID — BTpoe, TO

nepuMeTp HOBOTO NPAMOYIOJBHHKA oKamerca pasHeim 240 cm.
HaiiguTe cTOpOHBI JAHHOTO MPAMOYVIOJIBHHHA.

180. Ckopelil H Nacca:HpCHKHIl Toeana MAYT HABCTPeYY IpVD APYIY ©
OBYX CTAHIMI, paccTOAHHME Me:may KoropeiMH 710 mm. Cropsri
moedj BbIIIE]T HA Yac PaHbIle [ACCAMHDPCHOTO MW HIET €O
cropocThio 110 km/u. Yepez cKONBKO YACOB MOCAE CBOEr0 OTIPAB-
JIEHHA OH BCTPETHTCH © IACCAMKHPCKHM IIOE30M, eclid CKOPOCTh
nacca:upckoro moesga passHa 90 wm/u?

k

8. dyHKums y=_ wn e€ rpapuk

IIycTe OJIHHA OPAMOYrOJBHMKA pPABHA X, a IIMpHHA — I CM.
HapecTHo, 4TO MAOMIAAB 3TOTG NpAMOyroibHHKa paBHa 24 cm”. Torma

x-y=24, oTKyIa noaydaem Y = E; PyaKLMID, 3aaBaeMyD (POpPMYJIOH
BHIA U = %, k = 0, HazelBalOT 00pamuoil NPOROPYUOHAABHOCTLBI,

B paccmoTpeHHOM npuMepe [epeMeHHEIE ¥ H [ OPHHHMAKT JHIOb
NOA0MHTENIBHBIE 3HAYEHHA. B JansHelIeM, H3y4afd (PyHEOND, 3a1a-

BaeMyio dopMyaoil Buga ¥ =—, k # 0, Dygem cuHTATh, YTO X B § MOTYT

INIPHHHMATE KaK HDJID}EH'I‘EJIBHT:-IE, TAK M OTpHUOATeJIBHEIE 3HAYEHHA.

& 3. NpowseeneHWe W 4acTHoe gpobei
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Onpepgenenwne. ObparHoH NpONOPIHOHANTBHOCTBI) HA-
aplBaeTCH QYHKIHA, KOTOPYI0O MOMHO 3aJaTek GopMmyaci Buma

E
Y=, TAe X — He3ABUCHMAS NePeMeHHas | k — He pasHOE

HYJII0 9HCI0. E:

k
OdnacTeio onpeleneHud OVHKIIHE Y = S ABAAETCA MHOMECTBO BCeX

&
YHCea, OTAMYHBIX OT HYJAH., OTO CAEAYET M3 TOro, 4TO BhIpajKeHHe -

HMeeT CMEICA OpH Beex x # 0,

Pacemorpusm  ceodicreo  obDpatHoil  nponopumonansHoctH. I[lyers
X, B X, — O3HaYeHMA aprymeHTta (x;, # 0, x, = 0), a y, v y, —
COOTBETCTEVIOIIHe MM 3HadeHHA pyEENHH. Tar rak k& = 0, o y, = 0
H iy, = 0.

Wz cpopmyant y=§ clreayer, 4To x4, = kB U x4, = R, ¥ nmoTomy

X ]
BEPpHA ITPROITOPIIIMA 4 =.4«I'_z’ T. €. OMHOWEHUE ﬂﬂyx NROUIEOIEHBLYX JHA-

Xz
YeHUD apzymMenma pasgro ofpamuomy omuowe Ry coomeememayouux
Fnavenuil ynwyun. C aruM cBAZaHO HazsaHWe QyvHEUMHM — ofparTHas
NpONOPIIHOHATEHOCTE.
B nmoBcegHeBHOH JKH3IHHM MBI TaCTO BCTpedMaeMcA CO CAYYAAMH, KOT-
a4 JABMCHMOCTE MEMAY NepeMeHHEMH ABIAeTcA oDpaTHOH NponopiHo-
HAJNBHOCTRID.

Hanpumep:

1) Bpema ! 4, KoTopoe aBTOMOOHIL, ABHTAACE CO CHOPOCTRED U KM,/ 1,
BATPAYMMBAST HA TYVThH, paBdeiil 450 KM, BeuMMcIAeTcH 00 (opMyie

450 -
t = e T, &, 3ABHCHMOCTE § 0T U ABASeTCH 0DOpPATHOH IPONMOPIHOHATL-
HOCTEID;

2) macca m KI MYKH, KOTOPYI) MOMKHO KYOHTE HAa 85 p. mo 1eHe 1 p.
85

3a KHJIOTPpAMM, BEIMHCIAETCA N0 (popMyJe m = —, T. €. 3aBHCHMOCTE 1 OT
g

n ABIAeTcA 0DpATHOH OpPOTOPIIHOHAILHOCTEIO.

12 G u
IMocTpoum rpadur pyHEIHE § = = Hasa sroro HaligéM 3HAYeHHA Y,

COOTBETCTEVIOIIIHE HeRKOTODBIM IMOJOAHTENBHBIM IHAYUEHHAM H NPOTHBEOIIO-
JIOGHHBIM MM OTDHIATEbBHBIM SHAYWMEHHAM X7

x 1 | 15 | 2 | 4 | 5 8 12

3 |
y | 12 8 6 1 '

&h

J [ 3 [24] 2 [1.5] 1
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x -1 -1,5 -2 -3 -4

~6

y -12 | -8 -4 | -3

OTMeTHM B KOODIHMHATHOH ILIOCKOCTH
TOYKH, KOODAHHATE KOTODBIX VHA3AHE B
tTabnuue (pue. 3).

BRISCHUM HEKOTODPLIE OCODEHHOCTH TDa-

2

thuxa DyHKEIEN y=1?. Tax wax HHMCaO

HyIIE He BXOIHUT B OOJACTE ONpPeIeTeHH:A
hyvHEINK, TO Ha rpadMKe HeT TOUKH ¢ ab-
cumecoit 0, 7. e. rpafue He NepeceraeT
ock y. Tak Kak HU PN KAKOM X 3HaUYeHHe
i HE PABHO HYIH, TO rpadiie He NepeceracT
ok x. [Todo:EHTeTbHEIM 3HAMEHHAM X COOT-
BETCTEVIOT MNOIMGHHTEIBHEIS JIHAHEHWA Y.
Yem DOIBIIE ODOMOMHTEIRHOE 3HAYSHHE X,
TEeM MEHBIIE COOTEETCTEVHOIIISs IHAUEHHE [f.

Hanpumep,
ecik ¥ = 10, o y = 1,2;
ecan x = 100, to y = 0,12;
ecan x = 1000, o y = 0,012,
BApaunT, uem OOJLIIE DOJI0MHTEIb-

nag abcuMeea TOUKH rpaduiea, TeM ODnHMe
ara Touka K ocH abcnmec. llna mocratod-
HO DOJBIIHX 3HAMEHHH X 3TO PACCTOAHHE
MOMKET CTATH KaK VrogHo saidwsiM. Yewm
Oamae DoaoMKHTENBHAS adcoicca TOYKH
rpadhmKa K HyIW0, TeMm 00Iblle OpIHHATA
aroil roukn. Hanpumep,

ecad x = 0,03, o y = 400;

ecn x = 0,0001, vo y = 120 000.

Yepeaz ormedeHHble TOUuKM (pHe. 3),
npoBejésM JBe IJIABHEIE JHHHHM: CHa4asga
COEIHHUM MJAABHOH JHHHEeR TOYKH ¢ 00J0-
FHUTENBHBIMHA abcIHecaMi, 3aTeM — TOY-
KH ¢ oTpHuaTenbHeIMH abcimccamu. Ilo-

AyuumM rpadue QVHKIHH Y =% {puc. 4).

Jror rpadHE cocTOMT H3 JABVX EBeTBel,
CHMMETPHUHBIX OTHOCHTEILHO HAMATA KO-
opauHaT. OgHa H3 9THX BeTBEH DACIOI0-
JMEHA B MePROH KOODIMHATHOH 4YeTBepTH,

a apyrag — B Tperkeil. Tawroil xe BuUA
k
HMeeT rpatpur QyHELHE Y = ~ npu o
oom k£ = 0.
§ 3

MNpouzeeneHue K

P, 4

Puc. 5

yacTHoe apobei
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Ha pucyare 5 #a c. 47 nocrpoed rpadme QyHRIHH Y = —g. OH Tak

12
e, KaK ¥ rpadguk QyHKIHH [ = - npeacraprfaeT coboil KPHUBYIO, COCTO-
ANIVED B3 IBVX BETBEH, CHMMETPHYHBIX OTHOCHTEIBHO HAYMANA KOODAHHAT.
OaHako B OTAMUHE OT rpauka (pYHKIHH [ = g OQHA M3 HHX JEHHT BO

BTOpOIL, a Apyras — B 4eTBEPTOH KOODAWHATHOH UeTBEDTH.

'padmr pyHRIMH Y =% npu gwbom kB < 0 uMeeT Takoil e Buja,

yro ¥ rpadme PyHEIIHRA y=—%.

Kpusyio, asnawmyioca rpaduxom ofpaTHON DpPONOPIHOHAIL-
HOCTH, HasbiBawT zunepfoqocii. unepbona cocTOMT H3 ABYX
BeTBeil.

¥YnpaxHeHus

181. dyurnus sagana QopMynol y = %. IMepeueprure B Terpans Tabmam-

Iy W 3aNOJHATE eé,

x -4 -0,25 2 5 16

y —4 0,4

182, OfpaTHas NponopIHOHAJBHOCTE 3ajaHa QopMyaoil y = @ [lepe-

YepTUTE B TeTpajb TADIWILY M BANOIHUTE eé,

x -1200 ~600 Th 120 1000

y -0,5 -1 0,4

183. [IBMrasicek Co CKOPOCTRI0 U KM,/ 4, MOE3] MPOXOIHT PACCTOAHHE M-
oy ropogamu A w B, paspoe 600 M, 3a ¢ 4. 3anumure dopMyay,
BRIPAMANIIYI0 38RHCHMOCTR: a) v oT f; 6) ¢ or v,

184, ObpaTHas NPONOPUHOHANBHOCTE 3ajaHa QopMyJaoH U = %.

1) Hajiaure aHaueHHMe (VHKIHMH, COOTBETCTBYVIOUIEe 3HAUSHWID
aprymedTa, pasHomy 100; 1000; 0,1; 0,02,

2) Onpegennre, OPUHAAIEHUT TH rpaury aTol PYHKIHK TOYKA
A(—0,05; -200); B(—0,1; 100); C(400; 0,0235); D{500; —-0,02).

fasa |



185. HaBectHo, uTo HexoTopas dYHKUMA — [ [ [ [ [ wh [ ] NN
fwemt

00paTHAA TPONOPIHOHANBHOCTE, 3aiaii- ] IINNEEERR
Te eé (hopMyII0il, 3IHAA, UYTO FHAYEHHID | | | ] '3'*1'*“ P E]
aprymenTa, passomy 2, cooTrBercTByer | | | | | gl || ¥ | l_
aHaueHHe QVHKINH, pasHoe 12, o o e |

186. Ha pucynxe 6 moctpoen rpaduk qyuk- 01 I i R

e R e

WM, 3agaHHoil dopMyaoil y = % Hafi- 6 412111

ouTE Mo rpapury:
a) sHAYMeHHe I, COOTEeTCTBYIOUIee 3HAYe-

HHIO X, pasHomy 2; 4; —1; —4; =5; I S O O

0) aHaveHue ¥, KOTOPOMY COOTBeTCTBYeT || | | 1 .© [ | 3

aHayeHwe Yy, paBHoe —4; —2; 8. . | Ernd 1 1 1 L
1_&_’?__. IMocTpoiiTe rpaduk (QYHRIHH, 3a1aH- - ; ; 855 0 B BT

Hol dopMyaoi y=:x§. Haiigure mo g &

rpadHEy:

a) sHAYeHHEe I, COOTBETCTRYIOIEe 3IHAUEHWIOD X, pasHomy 4: 2,5;

1,5; -1; -2,5;

0) sHaueHHe X, KOTOPOMY COOTBETCTBYET 3HAYMEHHE Y, pasHoe §; —2.

188. IloctrpoiiTe rpadui QYHKIAH:

2 2 3 1
A y=36) Yy=—3: B Y=30) y=-5 0 Y=g € y=-

— ¥
2

s

189. IlocTpoiiTe rpadui (QYHEOHHE U= 1, MCOOAB3YA €ro, pelnnTe

&

X
] i1

ypaBHeHHe: a) ot a) ~ =k 6.

= .1"3.

& |

190. Pemure rpadhuydecky ypasHeHHe: a) §=x2; @)

191. { Jaa padomw & napax.) Henonkaya rpauueckne npejcTasieHns,
BLIACHHTE, CKOJIBKO pelieHHil MMeeT ypaBHEeHHe:

a]%=xﬂ, rae k = O; B) %—-.’r‘g, rue k = 0:
k 2 Lo i i a ;
6];=x,r,ueka 0; r) == roe B < 0.
1) PacnpegennTe, KTO BRINOJAHAET 3aJaHMA 8) H T), 4 KTo — 3ajga-

HHUA §) H B), ¥ BBINOJHHTE HX.
2) IlpoeepeTe gpyr y Ipyra, BEpHO JH MOCTpoeHE! rpadmen dyai-
Z k
Ul = —.
x
3) OfcyauTe NPABWIBHOCTE CASTAHHBIX BREIBOJOB O YHCe PeHIeHN
VPaBHEHHHA.
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iuk

_.
=

Puec. 7 Puc. 8

192, TlpamoyronsHEI DapadIelellnnes co CTOPOHAMM OCHOBAHHA @ CM
u b em u Beicoroit 20 em umeer o6wém, pasubiit 120 em®. Bripazn-
Te (hopMyIoil zaBucuMocTh b oT a. fIBnAeTea M aTa 3aBMCHMOCTD
ofpaTHo nponopunoHadbHocThIo? Kakopa ofnacTk onpegeneHms
aroit hyEruun? Iloctpoiire rpadims.

193. 3agaiite opmynoii odpaTHYI DPONOPLUUOHANBHOCTE, 3HAH, UTO e
rpadiy NpoXoJuT 4Y4epes TOUKY:

a) A (8; 0,125); 6) B|2 s | B) C (-25; —0,2).

-

194. Ha pucyHkEe T DocTpoeH I'pa(hlm BABHCHMOCTH BPeMeHH, 3aTpadn-
BAEMOI'O HA TYTh U3 OYHKETA A B nyuxT B, 0T CKOPOCTH IBHMKEHHS.
C momomikio rpadKa OTBETHTE HA BOIPOCHI:

a) Cronpko BpeMeHH noTpelyercd Ha NyTh u3 A B B upH cROpocTH
apuskenna 80 wm/u? 25 mm/u? 40 rM/u?

06) C Kakoll CKOpPOCTEI HAND JBMTATBCH, UTOOL! AODPATRCH M3 TVH-
KTa A B nyHKT B 3a 1 u? 3a 4 4? 3a 8 u? za 16 u?

B) Kakoeo paccToanme Mmesiy nyaxrTamm A m B?

k
195, Onpegenure spak uyueaa k, agas, uro rpaduy QyEKnum y = . Ppac
OJIOMEeH:

a4) B neproil ¥ TpeThel KOOPAHHATHBIX YeTBEpPTAN;
6) BO BTOPOH M 4eTBEPTOH KOOPDIHMHATHBIX YETBEPTAX.

196. Ha pucyHEe 8 mocTpoeH rpame o Hol M3 clegyIOmiEx VHEIHEI
5 g g B _3 s
I.y——; 2. y= = B.y_x 4.y—1
YramuTe 3Ty (PYHKIIO,
LELERE PauwonansHsie gpobu



197. YeranosuTe cooTBeTcTBHE Mediay (QyHKIMAMH H HX rpadHEaMH

(puc. 9).
6 6 __ 1
ﬂ] H=;m B} U= = I'] ¥y= Bx’
1.
.
Prc.d  ITOEE OO

T
|
- i
(198, HoxaxuTe, UTO OPH BCeX AONYCTHMBIX SHAUEHHAX OepeMeHHBIX
aHaveHue Apodn HEe 3AaBMCHT OT 3HAUYeHHH 3THX HepeMeHHBIX:

5x - yf . 5) (3x — 6y)°
(3 - 3x)° 42y — x)°
|

199. ( Badava-uccaedosanue.) Ipu waxkux sHaveHuax a u b Apnsercs
1 TOMIECTEOM PABEHCTEO

bx + 31 g A, b 9
(x=0}x+2) x-5 x+2

1) Obeyaure, Kaxkue NpeodpasoBaHHA HALO BEIMOJHWUTE WM KAKHM
VOAOBHEM BOCHONB30OBATLCH, YTODBI OTBETHTH HA BONPOC 38Ha4H.
2} Brinonuure HeoOXOIHMEIE NpPeodpas’nBAHHHA, COCTABLTE CHCTEMY
VPABHEHHH W PEIINTE ee.

o e B
& 3. MpowzeeneHwe W 4acTHoe apobeir | 51



el
i1
| 3) OrepersTe HA BONPOC 3884 M [POBERLETE NOJIVYEHHBIH OTBET.

3 1 12 x4+ T
+2 x-2 4-x ) x-2

1200. VopocTHTe BEIpaXeHHE [‘r

KGHTFI'D.I'IbeI'E BONPOCEl 1 2agaHnA

CdopmynupyidTe npasuna YMHOXEHWS W oenedus aopoBei.
CdopmynnpyiiTe npaevno Bo3BefeHna Apobu B CTENEHB.

Kakasa dyHkuMa Has3eiBaeTcA obpaTHOR NPONOPUMOHANEHOCTRIO?
B kakwx kOoOpAMHaTHEIX Y4ETEEPTAX PACNONoMeH rpadue GyHKLMK

=§np=.4 k> 0?7 npu k < 0?

,HJLR mex, Kmo xouem 3Hams foablie

9. MNpeacrasneHne apodu B BUAe cymMmbl apobei

CyMMy OBYX pPAIMOHAJILHEIX Apodeil, KAK H3BECTHO, BCETIA MOM-
HO NPEJCTABHTE B BHIE HECOKPATHMOH gpodM, ¥ KOTOpoH 4HCJIHTENIL H
AHAMEHATE)IE — MHOTOUYNEHE! C MepEMEeHHBIMHM MM YHMCIIA [B HACTHOCTH,
upcno 1), OOparHasa 3ajaua — NOpeAcTABIeHHe IpobH B BHAE CYMMEI
IBYX apobell — HeonpeleeHHAad.

42® = 16x + 1
Tak, HanpuMmep, 1podb = MOMCHO NPeICTABHMTE B BHIE CVM-
=

MEI (HIH paaHDéTn} ABYX claraeMblX pasHbBIMH crocofamu:

4 -16x41 _4¢® 1-16x _,  1-16x,
4x* 4x* 4x* axt '
4x* -16x+1  42°+1 16x _ 4x*+1 4
4x” ax® 4 4 &

Boobuie zagaua npeicTaBleHHA ApobH B BHAE CYMMEI gpodeil mo-
NVCKAST CKOAL YIOJHO MHOrO pemenwni,. lefictenTensno, ecamn Tpedyer-

i A
A NPeICTABHTE Jpobb ; B BUAe CYMMBI ABYX apobeil, ToO B KAYECTEE

c
OOHOTO H3 CHANaeMblX MOMHO B3ATH NPOHIBOABHYIO ADODbL i

52 aea | PauwoHaneHee aopobn



e

Torga apyrasa apofs GyoeT pasHa pasHOCTH LI 5+ T- €. paBHa apobn

ad — be
bd

Jlns npegcrapnenus IpodH B BHAe cYMME Apo0ell MOMHO BOCIONb-
30BATHCH Memodom Heonpedenénublx Koappuyuenmos. Pasbacuum Ha

NpUMepe, B YEM COCTOHT 3TOT MeTOJ.
NDpumep 1. [Ipeacrasum apodn ol

— B BHJEe CYMMEI obel co
(x—3Nx+4) Ae-o¥ AP
FHAMEHATEIAMH ¥ —3 B x + 4.

p Honyerum, uro
Tx _ a4 + b
(x—8Nx+4) x-3 =x+4°

Cnoxum apoldH B NpaBOH HACTH DABEHCTEA:

a_ b alx+4)+bx-3)  (a+b)x+(da-3b)
-3 x+4  (x—-3Nx+4) = (x-3Nx+4)
IMoayuaem, uTo
Tx ~ {a+ b)x 4+ (4a - 35)
(x-3x+4)  (x—-3x+4)

9Tto paBeHCTEBO OVIeT ToMIAecTBOM, ecaum a + b =T un 4a — 3b = 0.
Pemue cucTeMy YpaBHEHHH

a+b="T,

Haitgém, uro a = 3, b

= 4,
CrenoBaTelIbHO,
Tx ool
(x—3Nx+4) x-3 x+4°

I[IpueesémM Tenepsk NPHMEPEl 3A70a8Y, HPH pPEIOeHHMH KOTOPBIX HC-
MONL3VeTCA NpelcTABJIeHHe ApobH B BHAE CYMMbI 117070 BhEIDaXKeHHA
H apobH.

Mpumep 2. Haiiném Bce mapel LHeJabIX HHCE, YI0BIETEODPAIIHE
VpABHEHHID X — xy + 3y = 5.

| 2 BHI}HSHM H3 YpaBHEHHA HNepeMeHHVI) X deped [

x—xy=5—3y,x{1—y]=5—3y.x=%,

Ana 17ex, Kt



dy-5
Beiaeaur ua gpodn ;‘r__l LEAVI0 HACTh, TOJVYHM
N f -1)-2 Hy—1 p Z
e By-3-2 By-1-2 38y-1) 2 g 2
y-1 g1 p-1 y-1 y—1

2
JHAUeHNE ﬂ;pﬂﬁl{ y—_ ABJMHETCH IIeTLIM HHCA0M TOrDa H TOJBRO TOr-

1
ma, kormay — 1=-2,y—-1=-1,y—-1=1,4y -1 = 2,
Orewopa y = —1; 0; 2; 3. BuivHciaaa coOOTBETCTEVIOINEE 3HAYEHHE X,

NOIYIaAeM HCHOMBEIE Napkl menmx uwcen: (4; =1), (5; 0), (1; 2), (2; 3).<

Mpumep 3. Haiiném, npH Kak#HX 3HAYEHHAX N 3HadYedne apobu

n® ~ 2n - 10
—— 5 fABJIAETCA IeNBIM UHCIOM.
n® - 2n-10
p llpegcraBum gpobsb o _5 B BHAE CYMMLI MHOTOWJIEHA H apodu.

2
Ilaa aroro MHorodsaed n” — 2n — 10 pasgenum Ha aByuied n — 5.
Ilenenne BHINONHUM YIOJAEOM SHAJOIHYHO TOMY, KAK BHEITIOJHASTCH
AeNenne HATYPATLHBIY YHCE.

n"—2n-10|n->5
~n®-bn n+3

3.*1 -10
“8n-15
51

Monyaaem, 4To HacTHOE paBHo 7 + 3, a OCTATOK paseH 5.

SJHaUHT, ;
n® - 2n - 10 = (n — 5)n + 3) + 5.

Oreiona

2E ey 5

n én_ ll.l=n+3+ 5 .

n-=5s n-a

Suayenne apyuaeHa n + 3 npe noboM OenoM n ABIAETCH eNhIM
HHCJAOM,

3
duauenne npoin — ABIACTCH IIEeJBIM HWHCIAOM TOr'ga H TOJBHEO

Torga, Korga n — 5 pagHo 1, -1, 5 wam -5,

n?—2n-10

SuauuT, aApofin o
I — &

NpHHHMAaeT HeJble 3HavYeHHs Opu n,

pagmom O, 4, 6 u 10,
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YopaxHeHus

201. Ipu kaknx sHadennax a u b paBeHCTBO

b e + h
x-1x-2) =z-1 =x-2

ABIASTCA TOERIECTBOM?T
Sx—1

202/ Mpeacrassre apods s o

B BHIe CYMMBI ABYX apobeit co 3Ha-
MeHaTenaMu x + 4 u x — 2.

Gra dr+3 i
203. MpeacrageTe ApoGE §+l B BHIe CYMMBI ABVX Apodeii co 3HaMme-
o

HaTemAaMH ¥ — 1w x + 1.

2

— a“—4da+1
204. BeisicHuTe, IpH KAKHX HEJbIX @ Apodb ———5 — TPHHHMAET Ueibie

aHAYeHHA, M HAlJHTE 2TH 3HAYEHHA,
205. (/laa paGomst ¢ napax.) 3uas, 4ro m — leJoe 4HCAO, HAHIUTE

[eable 3HAYeHns Apoln:

2 2
m”—Gm+ 10 (m — 4y
a) m-—3 ! 6) m-2 °

1) OfcyauTe, Kakwe nNpeodpPazoBAHMA HAAO BRINOJIHHTL, YTo0Ll Hali-
TH IeJbpe aHadeHus apobn.

2) Pacnpesenure, KTo BRINOJHAST 3ajaHue a), a KTo — sagadue 0),
H BREIMOJHHTE HX.

3) IlposepsTe Apyr ¥ APYra, NPaABMILHO JH BhilOJHeHB! Npeobpa-
30BAHWA W BePHO JH HAHIeHBl Leable aHadedus gpodH. Menpaswete
JaMeYCHHBLIE OIIHOKMN.

206. HajiauTe Bee Taphl HeJEIX THCET, VIOBJISTBODAIIME YPABHEHHIO:
a bx +y - xy = 2; 0) xy —x +y = 8.

2
v i x—6Gx+1
207. HafinuTe BCce TOYKH rpadukra vHKIHKE Y = e ¢ IEeT0YHe-

JEHHBIMH HKOODIHHATAM.

[208. Hoxasure, 4T0 NpH A0O0M 1eI0M @, OTIHYHOM OT HYJA, sHAUEHHE
2
D

apodu —; P

HE ABMASTCH UeJdbliM YHCIIOM.
o

209. HaiiguTe Bre mapsl HATYPATbLHBIX YHCET d H b, eCIOH MIBECTHO, 4TO

1
CYMMa DﬁpﬂTHHX HM 4HHCeT paBHAa 7"

Ons 1ex, KTO xo4eT 3Hath Gonble

55



Exﬂ—xg,ra-ﬁyz x—u_2

210. HaiiguTte 3HaueHHe apobn 5 ., ecIH y.
=i 2
211. 3uasn, uTo 5‘:‘2& =11, maiigure sHavenue Apobu ° 0L ;“ i

AononHutenbHbie ynpaxHeHus K rnase |

K naparpady 1
212, Haiigure aHaueHue Jpobu:
37° +111
T
213. Paccrosamne mesxay ropogamu A u B pasmo 600 wkm. Ilepeslil moean
Beimen U3 A B B u mén co ckopoeteio 60 wm/+4. Bropoid moesg BhI-
mea w3 B B A va 3 4 noaime, yeM nepesid w3 A, w mén co cropo-

crhio U KM/u. [Toeaga BCTpeTHAHCH depes ¢ U Moc/ie BeIXOAa MepBoro
noezga. Beipasure v uepez {. Haligure cropoers v nipu ¢ = T; npu

2
) o)

t = 6.
214, Hajigure JonyeTHMBIE 3HAYEHHA NEePEMEHHOH B BhIPAMKEHMH:
x—-8, 1 H 12
a} 25 5 B] ;rz—?,r‘ ﬂ] §I| 3!
a7 2y +5, 45
6) 2y +7" r) P48’ e) yl+2°

215, CocrapeTe Kakyw-audo gpods ¢ NepeMeHHOH X, KOTOPAd HMeeT
CMBICT TIPH BeeX 3HAUEHHAX NepeMeHHOH, Kpome:
a) x = 2; B) x =-3ux=3;
Bx=0rwx=23; r]x=vénx=%,
216, ¥Yramure 000acTs onpejeaeHus QyHKIHKS
R I 21

217. CoxparuTe apobb:

alal alia
ﬁ} 101 ° ﬁ] g1

218. CoxparuTe npodn:

a)

(3a - 3c) 5) (a®-9y 8) 8yt -1 5a2 - 3ab
9a’ —9ct ' 3-af’ 3 — 41 a® - 0,366°
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219, CoxpatuTte npodn:

-

a2+a!:-—2r1—2ﬁ‘ a® + 8h*

27 - P
r) "2—0
18x*° + Bxy + 2y“'

a®—4a+4 B) u2+4aﬁ+4f;2_

6x% - 3xy + 4x - 2y,
9x* +12x + 4

6)

220. BrinoaHuTe cOKpalleHue:

-5 11 Ty —2)—ylx—2)
#) - m—— B :
) il ' xy - 20 - y(x - 2f
6) 23-1 ) alb + 12 - bla + 1)
Ve % alb +1)=bla+1) ’

. 2
221. [lokaxuTe, 4To ecJH B Apodn ;i—i'iy nepeMeHHBIE X W If 3aMeHHTh
y- + Bxy

cOOTBeTCTBeHHO HA kRx W ky, rae kB = 0, To noayunresa Apobs, To-
HIASCTEEHHO paABHASA ]IEpBOHﬂ‘]H.JII:HDfI.

222, WaesecrHo, uto a — b = 9, Hafigure snauenne gpobn:

36 108 (5a - 5b)° a® +ab+ b
-; ——1 e r - g g *
A {a— by ) (b-ay’ 55 ) @ -t

b
223, JlokaxHTe, YTO ecian %=E=E, Toa="h=c.

K naparpady 2
224, ¥VnpocTuTe BHIDAMKEHME:

2-2r 4x-9, a” ¥
a) x-3 x=-3" 8] uz—bz+b2—a2‘

2 2 _ . ~
g) ¥Lo10_ 54 r X &.:_Ey v

¥y-8 y-8 ot PF-af

225, loxamure, 4TO JAHHOE BBIDAMKEHHE TOMIECTBEHHO PpPABHO MHO-

rovjeHy:
- by -b X -y
a) L2y 420 B) L 2P
y-b+1 y-b+1 x-y~-1 y-x+1
i i 2 _ gt i
g) la+xx) _2a+2e ) b -9¢® | 2(b-3c)

a+x-2 a4+x-2' b+3c-2 2-b-—3c

— &
226. HoraxuTe, UTO eclAH OpaBHIALHAA ODBIKHOBEHHAaA Apobb 5 Heco

KpaTHMa, TO Apobbk, AOMOJNHAINAA e8 10 eIHHMILI, TAKMKe HECo-
KpaTHMa.

[lonoNHWTENLHLIE YyNpaXHEeHWs k rnage |

!
~

¥



227, IlpM KaKUX HATYPANLHBIX N ABJIHETCH HATYPAILHEIM THCJIOM 3HA-
HOHHEe BLIDAMICHWA]

n+ 6 Gn-12, 36 - n®
8) ===} By ey B) = ?
228. HaiiguTe sHa'YeHHe BLIPAMKEHHS, 3HAA, 4TO X _5:
u
X+, Xy, ; x+2
a} _y! ﬁ} = 1 B} E? r] y.
¥ ¥ I X

X+ o
229, 3uan, uro r Y _ 3, uailanTe sHaueHHe BHIPAMKEHUA:

X, ¥ A-¥, i
ay = 0) —— B) - r) =.
} y' } .1'1!_.!'! } W : } £

230. BrinomHHuTe IeHcTBHE:

apl ’ - P |
36 -bHh~1  HH-3 1 +
e S B B) = — =i
By by ey ey
6) r:az—c“l_.yrz-—l+ r) {‘E-l-.‘rz_c‘-l-.‘t'
atx ax® ' ety e
231. lpencraseTe B Bujie ApoOH:
x—q ab + aec + be |
a)y x+y+=—=; B) 00— ———
) ¥ 4 ' ) a+b4c
38
6) m+n-1tm; )y gt = bt B
n a+h
232, VopocTHTe BRIpaXeHHe:
ma 4+ 1 mn -1 X+ da a-4x
+ : o - .
) m+n m=-n" }30r3.r 3a - 3x

233. YopocTHTe BeIpAMEHHE:

27 - 2° 1
gy B WY

Pyt Pyt Pt
: 1 1 1

Ga B

) . - — .
250" - 0,64 Ga-3.2

234. ogamuTe, 4To OPH BCEX JONVCTHMEIX 3HAYCHHAX NEePeMEeHHLIX
IHAYEHHE BLIPAMKOHHA PABHO HYJIINO:

1 1 1
a—dib-e) fc—ala-0  (b-elic—a)
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235. ¥npoerure BpIpameHie;
5] 1 4y —18 1 2 1
u + L .

a) = r) - ;
¥y—-3 y+3 yz—g’ {1‘+y‘]2 rz—yz [;-y}?'
6) 2a 4 3 _4u2+’9_ ) 4uz+3u+2_ 1-2a
Za+3 3-2a 4a®-9’ a¥—1 at+a+l’
4m 2m +1 2m—1 xXr—y 3xy 1
B S— - ; €) v o = .
) ami-1 6m-3 4m+2° Lrry+yt PP x-y

236. JlokasmuTe, 4TO TOMIECTEEHHO DABHLI BRIDAMKEHHA

ax + by _ hx —ay ” a® +b¢
(a-b)x+y)  (a+b)x+y) a? b’

[237. VnpocTuTe BRIpaKeHHE:

1 1 1
- . ;
. afg—bWa-e¢) bb-clb-a) eolc—alc—h)

x2 y:! 23
(r—gix—2) (w—aMw—2) (z—axMz=-p)

6)

238. [Mpeacrasbre Apolb B BHAE CYMMBI HJIH PDASHOCTH LEN0r0 Bhipamie-

HHUA H gpobn:

i :?x.-.-;:_x:j 6, 5) uz;:l:rya 8, & uz;'tuﬁ_r_E_; ) 3{:3;1_0;—_1_
239, [Ipn kakoM 3HAYEHHH @ TOMAECTBEHHO PABHBLI BHIPAMKEHMA:

a) % u 2+ _r(iﬂ; B) az_xx " ﬂfr—ﬂi

)] ;—’_rn—ﬁ n1+:-‘£-5; r) ';—-:—fn :;I—l?

240. IMpepcraebTe Opodk B BHAE CYMMBI HJIH PASHOCTH LEJIOTD BBIPAMKE-
HHA U apobu:

a) L2 o) Ax B)

x+2 e |

2x r) xr—3
5-x' Z-x"

241. TTp1 kakux UedbLIX 7 ZHAYEHHe JpoDH ABAAETCH LENbIM YHCIIOM:

. 3 2
m"+2n+3, (n—3), an n
a) n ! 6) n B) n+2' r) rz.—-i?
242, HaiiauTe Takne agadenus a U b, NpH KOTOPBIX BBINOJHASTCH TOMNK-
AECTRO:
DX a b
a B . :
) (x-20x+3) =xr-2 x+43
6) bx + 31 a b

(x-5Mx+2) x-5 =x+2°

OononHuTensHel2 ynpaxHeHws k rnaee |



K naparpady 3

243. ¥YupocTure BhlpajceHHe:
2
z

—ax—bx +ab

a) £+u.r-+ab+bx_a

2

¥
g —ax—ab+bx a*+ar-bx-ab

5) x’—bx+ax-ab  x*+bx+ax+ab
Pibr-axr—ab x®—bx_art+ab’

244, loraxure, 9To ecau m # n, m = 0 u n # (), To sHAa9EeHHe BEIpA-

2 _[I 1}2 m? & nt
HeHHA — & Sl . e
{(m - n}z

m I

ey He 3aBHCHT OT JIHAYeHWH nepeMeH-

HEIX.
245. MokaxuTe, 4To OpH J0O0M DeIoM ¢ U ApofHOM X IHAYEHHE BhI-
pameHHA
ra 2 I2 W
La_a + ]_[E_a_l‘_ 4a |

u+r! r g—-x

ABMASTCA HETHBIM YHCIIOM.

246, llokamxure, uTo npu JA000M 3HadeHHH X, Doakiuem 2, snadeHHe
BLIPAMEHHA

[.‘l‘+l 4 _2\_:41_1'2—5x+:i
| Zx x+3 JTx+8 2x

ABIAETCHA OTPHIATENBHEIM HHCIOM.
247, ¥nupocTuTe BRIpAXKEHHE:

s
ab |a+b
a) a —a—b]'

) b+a+b,.a—b r

2 _ g
6) [-——-—”z x”—xwy‘*]- Rt
u

X+ x x—Vy r+y
1 2 1 4a® + dab + b
B + + = . :
) [{Eu—b}z 4a® - b* {E‘a-h}‘] 16a
r) 4"‘!4:[ S 1,+22 ;
e-2" \fe+2° (c-20 -4

248, ¥VnpocTHTe BBRIDAMKEHHWE:

a) (x— 2xp +yJ-[x+ =2 yJ:

X+ I—y_

%

1

) [a-11_2:2+1]:51— L |

% 1-a)
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249, llokamxHTe TOMIECTBO

1
+ L
P—24 4g°-p

— 2 p—
p+2q

250, Oguo W3 TOMIAECTE,

Prad )

=3
2p | pP -4 )

NpUEeJEHHBIX 3HAMEHHTEIM MATEMATHKOM

XVIII B. JI. DiaepoM, BRIMIAIHT TAK:

3

HJoraxure ero.

ala® + 26%)
o

J,

e

251, Hokaxure, 4TO NPH BCEX JOMNYVCTHMBIX 3HAYEHHMAX lepeMeHHBIX

JHAYEeHHE BbIDAHEeHHA
§c:!‘a 2ab éhz
2 @ 3
laz 3 lhz
4

He 3ABMCHT OT a H b.

252, IIpeacraBhTe B BHjE PALMOHANLHOI apofm:
o b2 a-x x 1 ;
e 2 a o - p
a) e 6) a+x _-x ° B) s 1 r) | B
x=z a a+x yiph 14+ 1

253. Ilpn KaKHUX 3HAYEHHAX X HMEeT CMBIC] BhIpAMKeHHEe:
1 x
x—-2 x+2 1 9
) 3r ! ﬁ} I 1
xt-4 = !

254, Tpn BAZAABIIHIIE] MOJVIHIH OJHHA-
KOBBIE 3AKA3E Ha HM3aroTOBJIEHHEe CAJ-
deror. [lepsas M3 HUX MOMET BhI-
MOAHWUTEL 3aKas 3a 8§ 4, BrOpas — a3a
9 u, a ux yueHnna — 3a 12 4. Oun
00 BLeIHHHIH 38KA3EI M CTAMH BBIIIOJ-
HATE MX COBMECTHO. Yepesd CHONLHKO

yacos padora Oblia aakoHYeHA?

255, ArTomo0HIE TpoexasJ OT OYyHKTa A
HAXOJIANIETOCHA B CEpeMHe NYTH, OH
a ganee ua C 8 B — €0 CKOPOCTRIO
CKOPOCTE ABTOMODHMJIA HA BCEM IIVTH

MMHWUTENEH

o nyakra B. Jlo myarra C,
exan co cropocTeio 60 mM/ 4,
80 kM/4. HafiguTe cpeiHim
CAeIOBAHNA.

I8 YyrpaxHeHWs Kk rnaee



256, MoxamuTe, UTO eclIH 2 ABJAAETCA CPeIHMM TApPMOHHYECKHM II0JO0-
SKMTENBHEIX YHcel g W b, NpHuéM a = b, TO BEPHO DABEHCTBO
1 1 1
£

1
_E+E.

z-a  z-b
257. Hasectno, wro Touxa P(-9; 18) npuramgiesxut rpadury dyERIHH,

i k
saganHod dopMmymaoil Buga g = Sy Haitaure anavenne k.

258, [IpuHagIeHAT IH rpaduEy (PYHKIHKE ¥ =% TOUKA:
a) A(40; 0,025); 5) C(0,016; 61;
a) B(D,031235; 32); r)y D(0,125; 0,8)7
259. HapectHo, uro rpadue GHYHEIIHH y=% OpOXOIHT YHepes ToOuKy
A(10; 2,4). ITpoxoaur au rpadmk 210 QVHKIIHH Yepes TOUKY:
a) B(1; 24); B) D(-2; 12); x) K(5; -1,2);
(-1 —120); r) B(-10; ~2,4); e) M(-2,5; —0,6)?

, ]

6) C

260. Haiigure obaacTs onpeneneHna (GyHKIMH ¥ nocrpoiite eé rpadmi:
36 16

a = —— B = ————p———
¥ (x+1F - (x-17 ) Y (2—xF —(2+xF
_18-12x 6 _ Bx(x+1)-32"+15
o) Pt Bx ¥} ¥=- x{x + 5)
261. ITocrpoiiTe Tpaduk PyHKEUIMN i = —4 — xj ; . OupegennTe, IpH EKa-
+ 2%
KHMX 3HAYCHWAX M OpAMAad i = m He uMeeT ¢ rpadurom odimmx
TOYEH.
262, IMocTpodiTe rpadur PYHEITAHR:
4, oL ool
ﬂ} y—Eq B]y_lrl'l -'ul} y_ !.r."
2.4, _ -1, _ -3.6
ﬁ]y:}T, Fly—_xls e) y= e
263. IocrpoiiTe rpadui dyHkimmn:
a) e 218, wi b
a) ¥ = -0 ' ﬁ}y_:ﬂr-ﬂ'
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Sad | [TocTpoiite rpaguk (QYHKIHH:

* 16 x%—25
8) ¥=T—q O v=%T

[ I
265. [Mpn rakux sHauveHHAx k£ u b runepbosa y=- ¥u mnpaMas

y = kx + b NpOXODAT Hepes TOMKY:
a) P(2; 1) 0) (-2; 3); B) R(-1; 1)?

266. Moryvr au rpadusn dyHELHE Y =L; (8 # 0)uy=ax + b nepe-
CEKATBCAH:

a) TOJOBKO B OOHOH TOuKe;
0) ToOABKO B ABVX TOYMKAX;
B) B Tpéx Touxax?

CEKATBCA B JBYX TOUYKAX, JeMALIAX:

a) B 0JHOII YeTBepPTH;
0) B nepBoil ¥ BTOPOH YEeTBEPTAX;
B) B NepeOil U TpeTheH deTBepTaAX?

JdononHuTensHLIe YNpaxHeHWA K rnaee |
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111 KBALPATHbIE KOPHM

S

I n=
oefisepeeier=

Mpu w3ay4eHUn 3TOW rMaesl Bel y3HaeTe, 4TO KPOME MW3BECTHLIX Bam
pPauMoHankEHeX YWCEeNn CYLWECTBYIOT EWE M Tak HA3LIBEAEMbIE MPPALWMOHANL-
Hble 4Mcna. 3T 4Yucna BMECTE C pauWoHanbHbIMKW 4Yucnamw obpaszyoTt
MHOXECTBO OSACTEWTENEHLIX Yncen, Bel NO3HAKOMWTECE C NMOHATMEM KEa-
APaTHOro KOPHA, W3y4WTe CBOACTEBA apudMeTWHeckux KBaapaTHuIX Kop-
HEW, HAY4YWTECE NPUMEHATE WX B BLIYMCNEeHWAXx W npeobpazoeadwaAx,
a TakWe paccMoTpUTe CBOWCTEBA W rpadwk gyHKUMK, KOTOpas 2afaéTtca

dopmynon y= Jx.

APUOMETUYECKUA KBAOPATHbIA KOPEHb

10. OencrBuTenbHble Yyucna

o cHX mop OpH H3vVYeHHH anredpsl Bl MMEeIH I8J0 TOJALBKO ¢ pa-
UMOHATBHBIMKM uHeaamMu. HaeecTHo, 4To BCAKOE PAlMOHANLHOE YHCIO

m
MoeT OBITH MPEACTABIEHO B BHAe gpolH —, Tae m — Ienoe 4HcIo, a
n

n — HATYPAIBHOES SHCA0, MTPHYEM OJHO H TO e DAIMOHANBHOE YHCIO
MOMHO NPSJCTABHTE B TAKOM BHIE DA3HBIMH crnocobaMH.
el

Hanpumep, ¢ = =

264 7
5 10 20° 71w 5"

Jna panHoHAMBHBIX YHCET HCNOIbB3IVIOT TAKME IeCHATHHHBIE Npesi-
cranenna. B 7 waacce Gwii0 nokasaHo, 49TO sawdoe payuoHaisHoe
YuUCA0 Moxem Osime npedemasieno 8 sude feckoneuHoll decamuvuHoll
nepuoduyeckoll dpodiu.

Hanpumep,

~0,8333... = 0,8(3); zi ~ 0,16 = 0,16(0); -1,6 = —1,6(0).

= =



BepHo u obpartHoe: kawdasa GeckoneuHan decamuxnas nepuoduye-
ckaa Opols npedcmasiafgem HEKOMOPOe PAYUOHAABHOE HUCAO,

T 36 4

Hanpumep, 0,(7) = 5 2,(36) = 29—9— T

IMpu atom apodu ¢ nepuogoM 9 He pPACCMATPHBAKIOTCH; HX CHHTAIOT
Ipyroil sanuckwn apobeil ¢ nepuogom 0.

HagecTHO, TO BCAKOMY PALHOHAABHOMY HHCAY COOTBETCTEVET He-
KOTOpAA TOYMKA HA KOODIAHMHATHOH npamoii. OpHako obpaTHoe HeBepHO!
OKA3BIBAETCA, HA KOODAMHATHON NPAMOI ecTh TOYKH, KOTOPblE He HMe-
0T PAIHOHAIBHOH KOOPAMHATEIL, JTHM TOYKAM COOTBETCTEVIOT HOBLIE
YHCJIA, KOTOPLIE HASBIBAKT LPPAUUOHAALHBLMU YUCTAMU.

NDpumep 1. IocTpouM HA KOOPAHHATHON ONpAMON Kakyi-HUOVIL TOY-
KY, KOODAMHATOH KOTOPOH ABIAETCA HPPALHOHAIBHOE YHCIO.

b Ilyeres Tourka O — HAYAALHAS TOYKA KOODAMHATHOH NDpaMoil
u OF — eguanuHbil orpesok. Hamepum namey oTpeaka OK — gm-
ArMOHAMTH KBAADATA, CTOPOHOH KOTOPOTO CHAYHHT eIHHHYHBIA OTpe-
aok (puc. 10, a).

Puc. 10

TlocTpoMM HA AHATOHAIHM eIMHUYHOTO KBAJPATA HOBRIE KBagpar
(puc. 10, ). Uz pucyHKa BHAHO, YTO IIOIIALE 3TOTO KBAJPATA B
OBa pasa Dojablle ILIONIAH eIHHHYHOTO KBAApAaTA. 3HAYMT, OHA
paeaa 2. Tax xax orpesoxk OK pasBeH cTOpoHe HOBOTO KBajpara,
To aauHA orpeaka OK paBHa 4umcay, KBAJAPAT KOTOpPOro paseH 2.

Ilpu pecATHyHOM HaMepeHHH oTpeaka OK nonyumTcea DecKoHewHAaA
AecATHYHAA Apobb, KOTODAA He ABJHAETCA NepPHOIHYECKOH, TAK HAK

cpead palMOHATLHBIX YHCE] HeT TAKOro Ydcia, KBaJgpaT KoTo-
poro pasen 2,



@ [IpeanoJaossuM, 9T0 YHCI0, KBAAPAT KOTOPOTO paBeH 2, ABJASIeTes pa-
nHoHATEHEIM, Torga 1o YHCI0 MOMHO IPeJCTABUTE B BHIE HECOKPa-

as o
THMOI npoin = rae m — uenoe yHeao, #o— "HarypaasHoe. Tax xawg

\ 2
%. =2, TO - =2 u m® = 2n°. Yncao 2n® uérHOe, 3HAUMT, H
paBHOE eMy uYMcao m° uéTHOe.
Ho Torga B caMo YHCI0 M ABIAETCA YETHBIM (ecau OBl YHCI0 M OLLIO
HEeUBTHBEIM, TO M YHCJI0 m° GbLTO OB HeuéTHRIM). IloatoMy umucao m
MOMIHO OPEICTABHMTE B BHAe m = 2k, roe & — mexoe uucno. Ilojg-
crasum 2k Bmecto m B papeHctBo m° = 2n’. IMonyunwm:

(2k): = 2n?, 4%% = 2n®, 2k° = n°.
Yueno 2k° YETHOS, SHAYHT, YHCIO n® Toxe yeéTHOE. Torga v uueao n

. i
ABMASTCH YeTHRIM, T. €. HHCIHTEIE H 3HAMEHATETh .I[]}DGH = e M
n
s - m
Ja YéTHBIE, JTO NpOTHBOPEHYHUT TOMY, YUTO ApPO0DbL = HeCOEpPATHMA.

3HauuT, HEBEPHO NPENNONOKEeHHe, WTO WHCA0, KBAAPAT HOTOPOTO
paseH 2, ABAAETCA PALMOHANLHBIM,

Hrawk, gecATHUHOE HEMEpeHHEe IJIHH OTPE3KOB KAMI0H TouKe Koop-
AHHATHON OpAMOE, Jemaneid copaea oT HaYadskHOMH Todku (), cTaBMT
B COOTBETCTBHE NOJOMHTEIBHYI0 DeCKOHEUHYVIO JecATHUYHYI0 apobek. Ha-
oDopoT, BIAE NPOMIBOJBHYIO NOJOMHUTENEHYI0 OSCKOHEYHVIO JecATHYU-
HYH Opobb, ME MOMEeM HAHTH HA KOOPAMHATHON npamMoil cnpasa orT
ToUMKH () eJHHCTBEHHYID TOUKY A, Takyio, 4To AJHHA oTpeaka OA Bui-
pamaerca aToH apodbio.

FEcam B DON0MHTENBHBEIM OECKOHEYHBIM JECATHYHEIM Opo0AM
OpHCOEIHHUTE NRPOTHBOMONOMHBIE MM YHCIA8 B YHCA0 HYJIL,
TO MNOJAYYHM MHOMECTBED YHCE], KOTODBIe HAIBIBAKT Jdelicmau-
MEABHBIMU YUCTAMIU.

Kamaomy JelicTERTEILHOMY YHCJIV COOTBETCTBYET eIHHCTBeHHAR
TOUKA KOORAMHATHOH NpAMOR, M Kamjgold TodYKe KOOPIHHATHOH mpa-
MOH COOTEETCTEBVET eIHHCTEeHHOEe NelicTeEHTeabHOoe uncao, [osopaT, uTto
MEMHIY MHOMECTBOM AeHCTBHTENbHEIX YHCE] M MHOMECTBOM TOUEK Koop-
OIHHATHOH OPAMOI CYIHECTBYET G3dUMHO OOHOZHAYHOE COOMBEMMaEns.

MuomecTB0 JeHCTENTENLHBIX MHCET IPHHATO obosHadYaTh DvrBOI R
(0T meproil OYKEBRI JATHHCKOrO ciaoBa realis — peANBHBIN, CVIIECTBYH-
Uil B AelficTBHTENIEHOCTH ).

HamomuauM, 9TO cyilecTeyeT (popMyia, 0 KOTOPOH MOMHO HaiTH
JAHHY OTPE3KA HA KOODAHMHATHON NMPAMOH, 3HAA KOODAHHATEl €70 KOHIIOE.
Taw, ecan Alx,) n Blx,) — ape TOMKHM KOODAMHATHOH NpAMoil, TO paccTo-
AHME ME;JAY HUMH, T. €. JJuHa orpeska AB, Beiumcaserca no opMyiae

AB = |x, — x,|.
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Becroneunrsie gjecaTuyHele ApodH MOUYT OBITE DepPHOTHUECKHMI H He-
NepHoIHYeckuMi, BecKoHeuHble JecATHUHBIE TepHoIHYecKe 1podi mpen-
CTABJIAIOT PAIMOHAJBHBIE uHcaa. Kamgoe Takoe 4YHCOIO0 MOMKHO SalMCATH
B BHE OTHOLIEHHS -, Tme m — M[eJoe Yucjo, a 1 — HATYpalbHOe.

I

Beckoneunsle JeCATHYHBIE HENEPHOAHUYECKHe IpodH IPeACTABIAIOT
YHEIA, He ABIAKIIHECHA PAIHOHANBHEIMH. HX HaswmBawT uppayuoralsib-
MU wucaamu (IpHCTABKA «Hp» osHadaer orpuuanue). HppanwonalieHBIe

I
UHCITE HEJB3s TPEJCTABHTE B BUJe OTHOLIEHHA —, Te m — Legoe $Heio,
a n — HATYPAJbHOE,
Taxum obpazom,

B R S S S S S S S S

MHOMECTEO JeHCTEHTENbHEIX YHCEeJd COCTOHT H3 PAllMOHANBHBIX I
H HpPpallHOHAJBHBIX YHCEJ . |

g —— e — — S S e S S

IlpueegéM DpHMepsl HPPALHOHAIBHBIX 4HCEN:

1) 8,0506070809010011... (ayau pasgensworea LudpaMe, HAUHHAA
¢ OATH H KAMALIHA pas vBeJHYHBAACE HA eJHHHIY);

2) —3,14114111411114... (efWHHUIE pazIedATCA HETBEDKAMM,
NpM 8ToM eIHHWIE VBEIHUHBAKTCA HA OOHY KAMILIA pas);

3) upcno © = 3,14159265358979..., BRIpaailiee OTHOILEHHE IJIH-
HEl OKPYVHHOCTH K THAMETDY.

HefieTeuTeabHbe 4YHEIa, 3A0HCAHHBIE © MOMOUIBEK OECKOHEYHBIX
JAECHATHYHBIX Jpobeil, cCPABHHBAIOT MO TeM JKe [MPABHJIAM, HUTO M KOoHeu-
HBIE JeCATHUYHLIE ApPO0H.

Cpasunm, Hanpumep, aucaa 2,46366... n 2,47011... . B atux nonao-
FHUTENBHBIX OECKOHeYHBIX JECATHYHBLIX ApodfX cOBNAAANIOT Hellkle YACTH
U undpsl JecsATHX, 4 B PAspajie cOTHIX YV NepBoil IpofH MHCI0 eXHHIL
MeHbLIe, YemM ¥ BTopoii. ITostomy 2,46366... < 2,4T011... .

Cpagsnm umcna 0,253... w —0,149... . IlepBoe U3 3THX 4HCE]T IT0J0-
sKHTelbHOE, 8 BTOpoe — oTpHuatensHoe. Ilosromy 0,253... = —0,149... .

JeficTBUTENBHEIE YHCTA MOMHO CHIATBIBATE, BBIMHTATL, YMHOMATE M
IeJHTE (IIpH VCAOBHH, YTO AEIWTEeNI:R OTJAHUYeH OT HyJA), Npuuém neiict-
BUA HAA JeHCTBHTENBHBIMH YHCAAMH 0DAJAKT TeMH JKe CBOHCTBAMM, YTO
¥ geficTEMA HAJ PAUHOHANBHBIMH upciaamu. IIpn BROMHEHHH IeHCTBHH
HajJ AeHCTEMTEeIEHBIME YHCTIAMH B NPAKTHYECHHX 3AJATAX HX 3AMEHHRT
OpHOAH:EEHHBIME 3HaueHHAMH. [loBBIIAR TOMHOUTE, © KoTopoi Oepyrces
NpUiIHAEHHBIC SHAMSHAA, NOAyVYaT Dogee TOYHOE ZHAYeHHe PeayIkTATA.

Mpumep 2. Haiigém npubnn:xéHHoe ZHAYEHHE CYMMBL uucen a u b,
rae a = ;, b=1,7132... .
P BozsméMm npubInkEéHHBIE 3HAYEHUA CIATAEMBIX ¢ TOYHOCTEIO 1o 0,1:
a~=03,b=17 MNoayvausm ¢ + & = 0,3 + 1,7 = 2,0,

§ 4. ApudMeTUHECKWA KBAAPATHLIA KOPEHL
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Ecnu BaaTs OpHONHMEHHEBIE 3HAYEHHA CHATAEMBIX ¢ TOUHOCTBIO J0
0,01, . e. a = 0,33 mu b = 1,71, To monyuum

a+b=1033+ 1,71 = 2,04.

IMpumep 3. Hailigém AIHHY OKPYHHOCTH, DAIHYC r KOTOpoH pa-
BEH 5 M.
b Inuna oxpysuocTs | Buiuueaserca no Qgopmynae | = 2ar, Baanp
T = 3,14, moayuum [ = 2 - 3,14 - 5 = 31,4 (m).

YnpaxHeHus

268. [Ipuseaure npuMep:
a4) PAlHOHAABHOTO MHCJIA; f) MppanHOHAIRHOTO YHCIA,

269. Bepro nn, uro:

A) KAKI0e PALHOHANTBHOE THCAO ABIAETCSH JeicTEMTeILHBIM;
0) mamaoe IeHCTEUTENLHOE YHCIIO ABTAETCH PAIHOHATLHBIM
B) Kam/0¢ HPPAIHOHAIBHOS YHCAO0 ABIAETCH AelicTEHTelLHEIM;
r) kasace aeficTEHTENLHOE YHCA0 HBJIASTCH HPPAHOHAIBHBEIM?

270, Cpeau uncen ;_; 0; 0,25; -2,(3); 0,818118111... (uHcao eTHHMIL,

Ll

pPasienAnIIHY BOCBMEDKN, KaMIbll pas VBeJIHYHBASTCA HA OJHY);
4,2(51); 217; m veamUTe palMOHAIBHBIE M HPPAIHOHAIBHEIE,

271. Bepuo nm, uTo:
a) 7,16 ¢ N; 7,16 « Z; TIEIF:Q 7,16 © R;
0) 409 € N; 409 € Z; 409 £ @; 409 £ R;
Bt e N;nec Z; nEQ HFR?

272. CpasuuTe:

a) 7.6503... u 7.063...; B) —48,075... 1 —48,275...;
6) 0,123... u 0,114...; ry —1,444... u —1,456... .
273, Karoe ua umcen DoJbime:
a) 1,(56) win 1,56; B) 1% win 1,6668; 1) ©owan 3,1415;

6) —4,(45) wan -4,45; r) -0,228 umn —%: e) 3,(14) uau n?

KAPMT BEMEPLUTPACC (1815—1897) — Hemeukuit ma-
TEMATWK, NOHETHRIK 4neH [eTepOyprckoid  akapemum
Hayk. Mmeer mHOrovYucneHHele TpyOs N0 MaremaTvHe-
CKOMY aManuay » gpyrum pazgenam matemartven. C ero
MMEHEM CBA33HO NOCTPOSHWE TEOpWW ABRCTEMTENLHLIX
YWUCEN HA OCHOBE ASCATWYHLIX ApOoGeA.




274.

275.

276.

277

278

279.

280,

281.

282,

:

:

CpaBHHTE HHCIa:

a) 9,835... u 9,847...; r) 27 u 2,142;

6) —1,(27) u —1,272; ) 1,375) u 135

B) 0,06(3) u 0,0624; e) ~3,(16) n —3...

Kaxas ma touex — C wan D — koopiuHATHOH OpAMOd OaMie K

Touke M, ecian:
a) C{4,514), D(-1,9368...), M(1,304);
6) C(-2,4815...), D(11,454), M(4,586).

Pacnonoxure B MOpANKe BO3PACTAHMA HHCIA
4,62; 8,(8); —2,75...; -2,683... .

PacnonosdiuTe B NopAike VOBIBAHWA YHCIA
1,371...; 2,065; 2,0566...; 1,(37) —0,078... .

Kakme uenwie ymncia pacnojgoxerHbl Med Iy YHCIJIAMH

a) —3,168... u 2,734...; ) —4,06 n —1,601;
6) —H,106... u —1,484...; r) -1,29 =n 0,117

Haiigure npudamséHmoe sHadYeHHe Bhipasedua a + b, rge
a = 1,05639... n b = 2,0610..., oKpYIrIHE NpeJBAPHTENBHO a W b

a) A0 IecAThIX; ) o0 COTRIN; B) J0 ThRICAYHBIX.

Haiigure npuiimsxédHoe JHadeHHe Bhipasmedus a — b, rge
a = 59.678... n b = 43,123..., OKpPYIrIUE NpeJBapHTeNbHO a H b:

a) Ao aecATeIX; 6) A0 COTHIX,

HaiiguTe npubianxEéHHOe 3HAYMEHHE IJIWHBEL OKDPYMHOCTH, DajHyc
KoTOpoil pased 4,5 oM (YHCIO T OKPYIJIMTE 00 COTBIX).

HaiiguTe npubaH:xEHHOE 3HAYMEHHEe ILIOMIAAHM KPYra, Pajguyc KOTo-
poro paged 10 M (uHCI0 T OKPYIIWTE A0 COTRIX).

Asngerca 19 palMOHAJBHBIM HJIH MPPALHOHAIBHBIM YHCIOM CYVM-
Ma a + b, rae a = 1,323223222... (rpyonoel mudp, cocTOAILNE
H3 OOHOH, ABYX, TPEX OBOEK W T. ., PA3OENHIOTCH TpoHKaMmu) M
b = 2,313113111... (rpynns nudp, cocTosliMe U3 oaHoil, IBYX,
TPEX EAHHHIL M T. 1., PA3JENAKTCA Tpolikamu)?

Ussectno, uyto a°, b°, a — b — panuoHanbHBle uMcia M a = b.
KakuM 49HcI0M, PANHOHANIBHEIM HJIH HPPAIIHOHAILHEIM, ABJIHETCH
cymma a + b?
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FE=

385 VopocTuTe BRIpAMEeHHE!

o (-2
II 1-x% x+1
+ b a a+h b
o1 I e : - -
i }[ b a+b) [ i a+E=J
Zal-a+] i
B) 2u+'i_ 2ul : 2 ,
a -1 a*+a+l 1-a
28 3h+3
r)y|—-—-0}: :
}(1 b b] b-1
X tit
o) [a—x+ J-“ X,
a+x a

2B6. Haiigure 3HaAYeHHMe BLIPAMKEHNA:
a) [28x — 8| npu x = -2,5; 0; 4; 5; 9,5;
6) 6 — 12x| mpm x = —3; —1; 0; 1: 4.
B) |x| + |[x-2| opu x = 0,5; 1; 1,5; 2;
r) ly — 3| + |y + 3| mpu y = -6; -5; 5; 6.

287. HUzgecTHo, uyro rpaduy QyHEIHH y=% OpPOXOIHT Yepes TOouKry
A{4: —0,5). Haiianre k u nocrpoiite ator rpadux.

288. Ilpn kakuX 3HAYeHHAX 4 W b rpadukn QPyHKUKI y = x + b nm
¥y = ax — 2b nepecerxawTca B Touke (3; 1)?

11. KeagpaTHbie KOpPHW.
ApudmMmeTnyecKkMn KBaapaTtHblA KOpPEeHb

Ilyers mmomans kBagparta papHa 64 cw”. Yemy pasHa JJIHHA CTO-
poHB 3TOTO KBagpaTta?

OboaHadyuM AJAMHY CTOPOHBI KBagpaTa (B caHTHMeTpax) GyVKBOH Xx.
Torga nuomans keaipata Oymer x° e, [lo yenosmio nnomagbk pasHAa
64 cm?, smauur, x° = 64.

KopuaMH ypaBHeHHa x° = 64 aeiaorca unciaa 8 u —8. Jleder-
BUTENBHO, 8° = 64 u (-8)° = 64. Tak kak ATHHA He MOMKeT BRIPAKATE
CH OTPHLATENBHLIM HHCI0M, TO VOIOBHID 38Ja49# YVIOBISTBOPHET TOAbBKO
OJHH H3 KOpHeli — 4ueao B. Hrak, paupa cTOpoHB KBAIDATA paBHA 8 oM.

;D _m K.BELD: OOHI



Kopun ypasmenusa x° = 64, 1. e. uMeaa, KBajpaTel KOTOPBIX Pas-
uel 64, HaswBawT KeadpamubimMu KopHAaMu W3 dncaa 64,

e— — = e - e e e — —_——,

Onj KpaaparielM KOpHeM H3 4HCIA @ HA-
BEIBAIOT '{Hcm:n KBaJpatr KOTOpoTo DPABEH d.

Yueno 8 — HeoTpHUIATe bHBIH KOpeHL ypaBHeHusa x° = G4 — Ha-
aBRIBAIOT apufmemudeckum Keadpamusn koprem us 64, Muaue rosops,
apudMerHyecknil KBaJPATHEIN KopeHbs Ha 64 — 5T0 HEOTPHUATENBHOE
HHEA0, HBanpaT Hompam paBeH G4.

0 L

' o ApudMeTHUECKHM KBAJDATHBIM KOpD-
HEM M3 YMC/IA a HASKIBAETCHA HEOTPHIATEJIBHOE HHCA0, KBAJAPAT
KOTOpPOTO pABeH d.

AprpMernuecKiil KBAAPATHREIH KOpeHE M3 YHcaa a obozHauaoT 'u'r-:l-

Buak v HASLIBAIOT IHAKOM apuiMemuyeckoen Keadpamuozo KopHa
HIN dHaKoM pagukanta (0T JaTHHCKOro cloea radex — wopens). Bripa-
JEHHe, CTOHIee 0] 3HAKOM KOPHH, HASKIEAKT NOJKOPEHHBIM SblpONCE-
HUeM. 3anuch \-'r{: YHTAKT: KBAAPATHEIN KOpeHs ¥3 a (cloBo scapudme-
THHECKHIT» NPH MTEHHH ONYCHAKT).

[Tpueesén npuMepsl HAXOMIEHHA (HIH, KAK TOBODPAT HHAYEe, H3RIe-
YeHHA) apR(pMeTHUECKHX KBAJIPATHLIX KOpHei:

= f
V4 =2, Tak Kak 2 — 4HcJAO HEOTpHIATEdBHoe H 2° = 4;
[E———— .
J1,21 =1,1, tak kak 1,1 — uHeao HeorpuuaTensroe u 1,1° = 1,21;
\fr(} =0, tark xax 0 — 4YMCIC HEOTPHUATENRHOE H 0 = 0.
Boobe

Ja = b, ecan Brmonusores asa veaosua: b = 0; b* = a

le{ a <10 BLIpAMeHIe JE HE MMEeeT CMBICJA. .
Bripaskenne +—4 He uMeeT cMBICTIA, TAK KAK He CVIIECTEVET Ta-

KON YHCAa, KBAaAPaAT ROTOpPOID? paBeH OTPHIIATEJIBLHOMY HHOCTY.
HD.‘IhE}’HEb OIIpe e TeHNEeM H[JIi[bMETHT-[ﬂGTiUI‘D KBAJADATHOIY KODHA,
MOMHO DELIATE HEROTODBIC YVPaBHEHHA, cOolepyralllie KEaJlpaTHbIe KOPHH.

f," 4 .-'-—'.f_]l-’I(_I_':-.“'v”._"I HMYeCKMK KBaODATHRIM KOPEeHb

e



Hpumep., Peruum ypasuenne Jox—1=7.

> Ha onpejeeHns apadMeTHYSCKOND KBAAPATHOTO KOPHA CJAeIVeT, UTo
5t —1=1T7, 1. e. 5x — 1 = 49. Orcona 5xr = 50; x = 10.

YnpaxHeHus

289. NMokamuTe, 4TO YHCIO:
a) 5 ecTh apudMeTHYECKHE KBaODATHBIN KopeHb M3 25;
6) 0,3 ecTs apuiMeTHUeCKHE KBAJAPATHBEIH Kopenk ua 0,09;
B) =7 He ABIfAeTcA apHMeTHUYECKHM KBaJDATHBIM KopHeM u3 49;
r) 0,6 ve spaserca apudMeTHUYECKHM KBAJADATHRIM KopHewm ua 3,6,

290. okamsuTe, 4TO:

a) V121=11; &) V169 =13; =) J1,44-1,2; 1)|0,49 =0,7.

291. Haiinure aHaYeHHe KODHA:

a) VA1 8) V1600; ) J0,04; ) E;
6) V36; r) 10000; e) 0,81; 3) Jl?
B

292, Briuucaure:

a) /900; 0) 0,01; B) +0,64; r) J%; n) \[Ei

4
293, Hailigure sHaueHue BRIDAMEHNA:

a) Ja+h nppa =33: b =-8 a= 0,65 b=0,16:

6) 3x—5 npu x = 23; 1,83;

B) x4+ Jx npu x = 0; 0,01; 0,36; 0,64; 1; 25; 100; 3600.
294, Hajinure 3padyeHMe BRIDAMKEHHA:
a) Jx +.y npm x=29—5, y = 0,36; 6) J4-2a npm a = 2; —22,5.

295, Hajtnure 3aHAYEHHE BHEIDAMKEHHA:

a) J0,09 +/0,25;  ®) 3J9 - 16; 1) 0,1400 + 0,2/1600;
6) 0,04 - J0,01; 1) -7/0,36 +5.4; ) 1./0,36 + 1/900.
296, Hajinure aHAYCHHEe BHEIDAMKEHHA:
a) 0,636; r) 0,64 - J0,04; ) 10,81 -1
6) -2,54/25; 1) —/0,0036 + /0,0025; 3) 4-10,/0,01.
B) /0,49 +./0,16:  e) /0,01 - ,/0,0001;
72




297.

298.

299,

S01.

302,

303.

304,

305.

Monsayvack Tabauield KBAIPATOB HATYDAILHBIX 4HCEN, HalguTe:
a) /225, 169, /324, J361;

6) /1,44, 3,24, 2,56, /2,25;

B) 576, V1764, 3721, 7396;

r) 7,29, 13,69, /56,25, 77,44.

Kakxne us uncen /0,04; 0,025; J0,4; 1,21; 6,4; J0,0036;

Jﬂ,ﬂﬁﬁ; -J'D,lﬁ; JD,DD{)(}UI; \l"52,9 ABMAWTCA PAHOHAIBHBIMH,
A4 KaKHe — HPPANHOHAILHBIMHT

I[MpuBeguTe KOHTPIPHMED I0A VIBEepMIeHWA:
a) npu awbHoM HATYPAIBHOM 3SHAMEOHHMA 1 3HAYEHHE BhIPDAMEHNH
J1l = n aeBnAercA HPPALHOHAIBHBIM YHCJIOM;
0) npm mwodom HATYPAIBHOM 3HAYEHWH 1 3HAYEHWEe BhIpaxeHHA
JED — 1 ABAAETCH MPPAIHOHAJABHBIM YHCIOM,

. Kakaa u3 touek — A wan B — KoopauHaTHOH npamol OnHme K

TOYKEe C RﬂDpﬂHHETDﬁ HYVJE, eCJOHI

a) AGJ15,21), B(-J16); 6) A[E] B[_— 1-'i‘]'.?

36
HmeeT MM cMBIC BhIpAXKeHUE:

a) J100; B) —+/100; ) \.'r(w—_g‘il_{—_‘ﬂ.

6) +—100; r) J(-10)%; e) —25.47

Haiigure uncao, apupMerHYecKHi KBAAPATHLEII KOPEHB H3 KOTOpPO-
ro pasen 0; 1; 3; 10; 0,6.

HaiinuTe 3HAUYeHHEe NepeMeHHOH ¥, NIPH KOTOPOM:
a) Jx = d; B) 2Jx = 0; 1) Jx —8=0;
6) vx =0,5; r) dx =1; e) 3/x —2=0.

CyuiecTeveT MM 3HAYEHHe NepeMeHHod X, NpH KOTOpoM:

a) Vx=0,1; 6) Vx=-10; B) Jx+1=0; r) Jx-3=07?

fHaa padoms: & napax.) Ipn Kakom 3HadeHHUH nepeMedHoil ¥ sep-
HO pPABEHCTEO!D

a) Jx =11; B) Jax = —20; 1) 5-Jx=0;

6) 10Jx - 3; r) 2x-1-0; e) 2++x =0?

& 4. ApuwddpmeTHYecKkWd KBanpaTtHbeIl KopeHb
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1) OfGcyaure, 0 KAKHMX PABSHCTEAX MOMKHO CPAa3V CKA3ATL, UTO OHH
He ABIAITCA BEPHBIMH HH OpH KaKMX adadernax x. Hewxawouwnrte
HX M3 PACCMOTPEHHHA.

2) PacupeienuTe, KTO BRINOJAHAET OCTABIIHNECH 3aJaHHA W3 NepRO
CTPOKHN, 4 KTO — H3 BTOPOIl CTPOKH, M BBIMOJHHTE HX,

3) llposepere apyr v Apyra, OPaBHILHO JH BREINOJIHOHEBI 3aJaHHA.
HenpagbTe 3aMedeHHBIE OMIMDKH,

306. HaiiguTe aHaueHHe NepeMeHHOH X, NPH KOTOPOM BEPHO PABEHCTRO

a) 3+6x=T; 6) J10x—14 —11; B) %x—%=ﬂ,

3

Pemnre ypasnenme:

a)y3xr-1=1; &) 6x+4 =2; B) 12— x =6; r) y8x—-1=1.
J08. Halinure KOpHH VpPABHEHHA:

a) J124+x-T=3; B) 16— Jx—2=T;

0) Bx—-1-4=6; ry 12— 3 —-6x =-2,

1309. Haiiagnre snauenme suipamenns 1,5x"y* + 6,2xy, ecom x = 1,25,
| y=4.

iElﬂ. Haiinnre:

| a) |x|, ecain x = 10; 0,3; 0; -2,7; —9;
6) x, ecam |x| = 6; 3,2; 0.

311, 3anummnre De3 sHAKA MOAYIIA:

| a)la, rmea=0; &) la% ) |a¥, rae a < 0,
! 6) |e|, rne ¢ < 0; r) a¥, rme a > 0;
12. YpaBHeHue x° = a
1I 'Hl. i

Brl yae sHakomsl ¢ rpapuroMm (yHKEILHK B '_J ] ,"I.
y = x° (puc. 11). PaccMOTPHM HEKOTODEIE ero _ "-,_ t gt (L ET
ocoDeHHOCTH. ! - /

1. Ecaiw 2 = 0, o y = 0. Ilosromy rpadux 3

(OYHEILMKM OpPOXOINT Yepes Ha4Yaa0 KOoOpINHAT.

2. Ecom x 2 0, o y > 0. 3naunr, Bee ToYRN
rpapura pyHrnuu, kpome todrn (0; ), pacno-
JIOMHteHEl BBIIIE OCH X.

3. IMpoTHBOMOJOKHLIM 3HAYMEHHAM X COOT-
BETCTEYET OIHO W TO Ke 3Hauenue y. 3HAUHT,
TOUKH TpapuKa, HMEWIHe IPOTHROIOIOMHEE
abcuechl, CHMMeTPHYHBL OTHOCHTENIBHO OCH Y. Puc. 11

ILEEERI] KeanpatHele KOpHK
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¥=a ———1 g |
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fa=0) .‘I‘n 'f:"' .
EEDNEEr R ]
it LI
~a N Ve
2,01, x| [ -gl-2l-10
Puc. 12
C noMomel rpajHea (pyHEIUE Yy = x* MomHO HAXOAHTE KOPHH
HEKOTOPDBIX }’DB.EHEHHﬁ, PHCGMDTDHM YPpaBHEHHE xz = 4, rae a — npo-

HABOIbLHOE YHeao, B 3asMcHMOCTH OT YHcia 4 OpPH pelleHHH aToro Ypas-
HEHHA BOSMOMHEBEL TPH CJOyUad.

Ecau a < 0, mo ypasuenue x° = a wopueit we umeem. Jleitersn-
TeJALHO, HE CYIIECTEYeT 9Hcaa, KBAApaT KoToporo Ona Ol paBeH oTpn-
HATENLHOMY HHCTY,

Eeauw a = 0, mo ypasHenue umMeen eduHcMeeHH bl KOPEHb, PaaHbLil
HYAK, TAK KAK CYIIECTBYET elHHCTBeHHoe uHenao 0, KBAIPAT KOTOpPOTO
pPABEH HYJIIO.

Ecau a = 0, mo ypasnenue umeem dea xoprg. Ytobn yhegurnes
B 3TOM, oDpaTHMca K rpaHey (QPyHEIINH Y 'I,r2 (pue. 12, a). lpaman
y = a npu a > () nepecexkaer napaboay y = x° B asyx roukax. OboaHa-
yuM abclHeekl TOYEK NepecedeHHA x; H x,. Toraa x‘f =a u xﬁf =a, 3HA-
WHT, WHCJAA X, ¥ X, — KODPHH YDABHEHUA X° a. Tark ®Kax X, €CTh
HONOMHTENLHOR HHCA0, KBAJAPAT KOTOPOrO paBeH 4, TO X, ABIAETCH

apH()MeTHYECKHM KBAJPATHEIM KOPDHEM M3 4, T. &. X, =+a&. Tar rak x,

eCcTh YHCJI0, NPOTHERONOJIOMHOE Xy, TO X = -Ja.

Hanpumep, ypasuenne x° = 6,25 umeer wopum x, =—+6,25 un
[ o= i 4

X, =+6,25, r. e. x, = —2,5 u x, = 2,5; ypasnenue X’ =g HMeeT Kop-

[4 [4 2 9

HE X;=",- H ILh=- T. 8. 1=—= H L==.

1T 27 Yo’ =73 2T 3
Vpasuenne x° = 2 MMeeT KOpHH X, — -V2 = Xy = J2. Bru kopuu

SABAAIOTCH HPPAUMOHAILHBIMH YHCJIAMH, TAK Kak HEe CYUIECTBYEeT pa-
IHOHAJBHOTO UHcIa, KEaApaT koroporo paesen 2. C nomolnkew rpadmka
(PYHEOHM § = X~ JeTKO HAHTH NpHUOAHMMEHHEEe 3HATEHHA 3THX KOpHEeH:

J2=14 u - “E;:—l,d (pue. 12, 6). VpasHenus x° = 3, x> = 5,
x¥® = 6,5 MMEIT COOTBeTCTBEHHO KODHH —J/3 H V3, =6 u B, —q"fi_,E.

i
n /6,5, DTy KOopHH TAKIKe ABIAKTCA MPPAILHOHANBHBEIMH YHCIAMH.

4, ApudpMETUYECKWH KBAOPATHLIA KOPEeHb
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BooGme npu mwbom a = 0 ypapHeHHe X° = @ HMeeT HeOTPHIATENh-

HBEIH KOpPEHL +d; HHEIMH CIOBAMH, Kakoe Dbl uHcao a = (0 Mel HW Baf-

JH, HAWNETCA HEOTPHLATENBHOS YMCI0, KBAJAPAT KOTOPOTO paBeH d. JTo
O3HAYAET, YTO

BEIpAMKEHHE w.f; HMeeT cMBIcT OpH aoboMm a = 0.

ITpun nwbom a, OpH KOTOPOM BHIDAMEHHE \.f'; HMeeT CMBICT,

BEPHO DABEHCTEO {\I"E ]2 =.

! npaxHeHuwn

312. UmeeT 1H KOPHH VPABHEHHE:

a) x* = 81; 6) x* = 18; E) xX =0; r) x? = -257
313. Pemuute ypaBHeHHe:
a) x* = 36; B) x* = 121; n) x2 = 8§;
6) x* = 0,49; r) x* = 11; e) x° = 2,5.
314. PemnnTe ypaBHeHHe H ¢ NOMOIIBK rpadHka QVHKINH y = x° Haii-
IUTe NPUOTHMEHHEIE 3HAMEHHA €r0o KOpHe:

a) x* = §; 6) x* = §; By * = 4.5; ry & =85,
315, Pemuure ypasHeHHe:

a) 80 + y® = 81; B) 20 — b? = —5; x) @t =10;

6) 19 + ¢ = 10; r) 3x% = 1,47; e) —5y° = 1,8.
316. Hajfinure KOpHH ypaBHeHHA:

a) 16 + x* = 0; ) 0,5x° = 30; n) £ - 8x = 0;

6) 0,3x* = 0,027; r) —5x2=;2!5; e) ¥ — 11x = 0,
317. PemunTe ypaBHeHHE:

a) (x — 3)° = 25; B) (x — 6)° = T;

6) (x + 4)% = 9; r) (x + 2)* = 6.
318. Umeer su cMbica BeipaskeHwe 8 —-5x npm x = —-3.4; 0; 1,2;

1,6; 2,47

319, ITpy Kaxkux 3HAYEHHUAX NePeMeHHON HUMeeT CMBIC] BbiDaHeHHe:
a) 3va; 6) —5vx; B) 8c: r) V-1067?

Fnaea Il



320. [Tpy KakHUX 3HAUYEHHAX NEePeMeHHON ¥ HMeeT CMBICT BbIDAIKeHHE:

321.

322,

323,

324,

325.

326.

a) V2x;  6) J-x?

Haifinure KEAIpPAT YHCIA:

J25; VBL; V3; VB; —Ji; VB; V6 Jj J3.

HalinuTe aHAUeHHEe BBIPAMKEHHA:

a) 7Y B) 214 -\14;  m) 0,5(—/8)%

6) (—V26)%; 1) (3V5)% e) (—215)%;
Brruncaure:
a) 0,49 4 2{1.@]2;

6) (3411)° - J6400;

Brruncnure:
a) (2-5) + 45; B) (2-5) +(2+ Vb)Y,
6) (5+3) -10J3; r) (5++3) +(5-3).

Hafignre sHadeHHe BhIpAMKeHHA:

B) (2V6) + (-342)%
P
r) —ﬂ,l(»ﬁﬁ}”—[%dzﬂ).

a) 246 - (—/6); B) 1,44 - 2(,/0,6)%;
6) ~(3J5)% r) (0,170 + J1,69.
Haiiaure sHadenne BhIpAYKeHMHA:
1
1—_
a) —% opu x = —0,5; @) — TpH X = —0,4.
14— l 4 —
x AL
x

.. Haiianre anadenme BLIDAMeHHA?

x-|x-1

—5— TPH X, paBHOM 4; 38; —42;

a)

5) 2|3 - -1

5 npu x, passom 2; 11; —6.

5=

1. ApygMeTHeCcKkMH KBEAAPATHLIN Kope

Hb

ir
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'328 HzolpazuTe cxeMATHUECKH E OJHOH M TOH e cHCTEMEe KOODJIHHAT

I rpadmen  dyHRIE y:ﬂ u y = 10x. Hmeror 11 aTH rpadurn
X

oDIHE TOYKH, H ecJIH HMEeWT, TO CEOJILKO?

13. HaxoxpeHume NpuMbONMXEHHBIX 3HAYEHWUIA
KBagpaTHOro KOpPHSA

PaccmorpiM, KaK MOMKHO HAXOAHTE NOPUOIMMKEHHBIE 3HAYEHUA
ApH(IMETHYECKOI0 KBALDATHOTO KOPHA.

Hafiném, Hanpumep, npubiMmeénioe sHAMeHHE \I'E C TpeM#A 3HAHKA-
MH [OoCTe 3amAToil.

Tak kar 1° menubme 2, a 2° Goapme 2, To WHCID J2 aarmoueno
Mexay uenbIMH unenamMu 1 u 2 (pue. 13, a). 3HAUNT, JeCATHUHAS 3a-
MHCh YHCIa +2 HaYMHASTCH TAK:

J2 = 1

Haiiném rteneps undpy aecarsix. laa sroro OyaeM BO3BOAHTE
B HBaJApar jJecATuuHkle apobm 1,1; 1,2; 1,3; ..., Noka He DOJAy4YHM 4HC-
no, bonwmee apyx. Hmeem
1,12= 1,21; 1,2% = 1,44; 1,3 = 1,69;
1,4° = 1,96; 1,5° = 2,25,
Tak kax 1,4° mensme 2, a 1,57 Soapme 2, To umncio \E BobIIe
1.4, so menwme 1,5 (pue. 13, 7). 3mauwr,

J2 = 1.4.. .

Hrober mHaliry uudpy corbix, OVIeM OOCHSIOBATENEHO BOIBOAHTE

B KBAAPAT NecATH4YHEIe npobu 1,41; 1,42; ... . Tark kawr 1,412 = 1,9881,
a 1,42° = 2,0164, To uyucio v@ ponsme 1,41 u menwime 1,42 (pue. 13, &)
a) ‘.-';2"
i | i
G) 2
. ! . ! o : : - ! - fe
1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2
) V2 _
i 1.4 1 41 1,42 g
Puc. 13

BEEERI KeanpaTHbie kopHW



SHAaMHT,
J2 = td1.. .

ITpopom:xaa aToT npoliecc, HANOEM, 4TO AECATHYHHAA 3alHCh YHCIIA
2 wmaumnaerca Taw: 1,414... . Tloaromy

J2 =1,414.

PaccMoTpeHHBIH [OpPHEM  [IO3BOJIAET H3BJAEKATE ApH(pMeTHYeCcHHH
KBAADATHRIN KOpPeHB M3 4YHCIA ¢ J000H TOYHOCTBIO.

B npakTHuecKHX pPACUYSTAX [ONA HAXOMIEHHA NPHOMHMEHHBIX 3HA-
YeHHH KBAAPATHBIX KODHEH HCHOOMB3VIOT CHEIMHAIbBHEE TAGIMIIEI HJIH
BBEIYHCIHTEIBHYI0 TeXHHKY.

Ilna HsBIeMeHHA EBAAPATHBIX KODHeH ¢ NOMOULI EAJBKVIATOPAa

HCIMONBIVIOT KJABMINY, HA KOTODOH NOMEIEH 3HAK u'{_ i

YnpaxHeHus

329, IMogbepuTe ABA NOCTEIOBATENLHBIX [EJBIX HHCIA, MENAY KOTODLI-
MH 3aKJHYeHD YHOI0:

a) V2T7; ) V120; 1) Jo,4; ) V167;
a) Jrﬁ; r) \;'rﬁ',_E; @) ﬁ; a) V288,

330, Haitaure nupel paspAioB eJHHHIL, JeCATBIX, COTHIX B HecATHYHOH

FANUCH MPPALMOHAIBHEIX YMCE \I'E, \"'g, VB .
331. BepHo 18 yTREpHIEHHE!

a) uncao ».1"_5 doasme 2;

0) uncao \."E MenLie 23

B) MHCIO ».I'rl?'D Menbie 13;

') MHCIO w.n"3_9 OOJBIIE YHCIA v?ﬁ?

332. Kakoe ua uncen 1.4 v@; ﬁ 45,2 oTMeueHO HA KOOPIHMHATHON

npAMoi Toukoil A; Touwoil B (puc. 14)7
142 —
333. Karoe uz uncen 0,6; 2g ;3 3; V33 ormeueno Ha KOOPAHHATHON np#a-

Mol Toukoil A (puc. 15)7

- L
L L1 ol L1 il &
Puc, 14 Puc. 15
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334.

335.

336.

337.

338.

339.

340

Brifepure Ha MEUeHHEIX ' =T
p oTMeue Tovex re, [[ [0 ToTRnlTTTTT
S ekl W 8 N I O PR

KOTOPBIE COOTRETCTRYIOT YWHCIAM /1590 —H 14+——+1 21 B :
u /127 (puc. 16). Puc. 16

CpaBHHTE ¢ HYJEM 3ZHAUEHHE BREIPAMEHHA:

a) V1 - 3; 8) V85 - 4 n) 15 — /225;
a) 11 — /107 ; r) 19 — /326 ; e) V625 - 25.

HMCET JIH CMBICTI BhIDARMKEHHE!
a) b5 - 3; 6) 4-+127?

[lnomans keagpata pasna 18 cm”. HaiigpTe ¢ NOMOINBI0 KANBKY-
JATOPA ero cTOpoHy ¢ TouHocTsio o 0,1 cm.

Jnuaa CTOPOHEI dy NPABHABHOIG BOCEMHYTOABHHEA, BIHCAHHOD B

Kpyr paauyca R, Beamcasercs nmo dopmyae @, = F2- V2. Hait-
IHTE dg ¢ MNOMONIBI KANBKYJIATOpa (¢ TouHocTsio ao 0,1), ecam:
a)R=94cm 0)R=10,5 cm.

CrofogHo magamimee Telo B Oe3BOSAVIIHOM OPOCTPAHCTEE NPOX0-

2.
ANT 2 cm 3a t ¢, roe = Eh' £ — yCeKopeHHe ceobogHOTO HNaJeHHd,

g = 10 m/c”. TlonbaysAck KaJXbKYJATOPOM, BBIYMCAHTE { ¢ TOYHO-
creio go 0.1 ¢, ecnu:

a) s = 17h: 0) s = 225,

Bpemsa t (¢) noasoro xoedaHHi MAagTHHKA BRIYH-

]
caaeTca no Qpopmyne = EK\IE’ rae | (em) — man-

Ha MaATHHKa, & = 10 M;’cz, = 3,14. Haiinure ¢
¢ HOOMOIIBE HKATBKYVIATOPpa ¢ TouHOoCTh go 0,1 ¢,
ecJH | pABHO!

a) 22; o) 126.

241, PemuTe naHHble VPABHEHHA M VEAMHTE Te H3 HHX,
YV KOTODHIX 00a KODHA HE [DPEBOCXOLAT 4Hcaa 2:
a) x* = 30; 8) 0,2x° = 8.
6) Tx2 = 10;

Tnasa Il
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1

342. BriuncanTe:

a) 30,16 —0,1225;
6) 0,2J900 + l,S‘E;

B) 0,31,21-./400;

r) 5:40,25../0,81.

343. Hajigure sHaueHMe BRIpaseHnsa x + |x|, ecim x = 7; 10; 0; —3: —8.
¥npocTure BrIpaxkenme x + |x|, ecnm: a) x = 0; 6) x = 0.

344, CoxpatuTe apobn:
4a® - 20a + 25,

a)

25— da®

9x? 4 4y2 - 12xy
Q) —=—gF =5,
4y” - 9x

14. PyHKuMa y = /x W eé rpadpmk

I[Iyere AnMHA CTOPOHE! KBAJAPATA DABHA
a ¢M, a ero mIoWAaasL passHa S cm”. Kasao-
MY SHAYEHWID ANTWHBI @ CTOPOHBI KBANDATA
COOTEETCTEVET eIHHCTEEHHOS IHAUEHHE ero
mIomagn S, 3aBHCHMOCTE ILIOMAAH KBaj-
para orT JJIHHB Ero CTOPOHB BRIDAMGASTCH
(opmynoit § = a®, rge a = 0.

Haofopor, 008 KaMmA0T0 3HAYEHHUA 110~
man KBAAPATA S MOMHO YVEABATH COOTBET-
CTEVIOIIEE eMy eJHHCTEeHHO® JHAYEHHE
JJHHEL CTOPOHE . SABHCHMOCTE JJIHHEL
CTOPOHBI KBAAPATA OT ero IJIOMAIH BRIpAa-
maerca opMyaoH 4 = v@ Z

DopmyraMu

S=a2,rueaéﬂ,na=\.‘f§
aafawTed  PYHEIHOHAILHBIE 3ABMCHMOCTH
MEMIY OAHHMH H TeMH e NepeMeHHBIMM,
OIHAKO B NEepPBOM CJAVUAEe HE3ABHCHMOMN ne-
peMeHHOR ABIASTCA IJIHHA d CTOPOHBI KEBa-
ApaTa, a4 BO BTOPOM — ILJIOMIAAL 5.

Ecan B kamjgoMm caydae oDO3HAYHTE He-
IABHCHMYIO NepeMeHHVI0 OVEBOW X, a4 saBM-
CHMYIO TIEPEMeHHYI OVKBOH Yy, TO HOJYVUHM
PoOpPMYIE

y=x2,r‘31;ex}“-(},

y=x.

H
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Mel 3HAaeM, uTo rpadmkoM GyHEDHH y = x°, rae x = 0, aAsiserca
qacTek napabonsl — eé npasad BeTBL (pue. 17). Tloerpoum rtenieps rpa-
thuE QPYVHEIHN ¥ = \.I'rJ_c

Tak kak BeIpaseHHe Jx mmeer cmmicn npa x = 0, To obaacTsio
onpeneneHHAa (PVHKILHH y=\"r3_r.' CAVHHT MHOMECTBEO HEOTPHUIATEeILHEIX
HHOET.

CoctapuM Tabiouny asHadeHHH QYHEIHH y=~fr3_f-' (npubamxeHHbe

JHAYEHHUA y IJAA JHAYEHWI ¥, He ABJAKIHUXCH KBAJAPATAMH HelLIX 9H-
CeJ, MOMHO HAHTH ¢ NOMOUILI KaJbEYVIATOPa).

« ] olos|l 1] 2| 3| a4l s | 6] 7| 8] 9

y 0 0,7 1 1.4 | 1,7 2 2.2 | 24 | 26 | 2,8 3

HDCTP{!HM B ROGPEHHHTHGE NIOCHOCTH TOYMEH, HOOPDIHHATEL KOTO-
PRIX YVEA3AHBI B TabaHie. HPGBE,II.H 0T HAYATA KOODJHHAT Yepes 3TH Tod-
KH [NIaBHYVI) JHHHK TaK, KAK 3T0 NOKA3AHO HA PHCYHHKE 18, MNOaYUIHM

rpapur QYHEIHH Y = Jx.

yﬂ

Puc. 18 0 1 2 AT SEHHg TS B0 Hox

ChopMmyanpyeM HEKOTOPbIE céolicmed PYHKIIHH y=v'{_ .

1. Ecann x = 0, To y = 0, noaroMy HaYaldo KOODAHHAT IpHHAL-
JAHUT rpagHEy QYHEITHH,

2, Ecoim x > 0, To y > 0; rpadmr pacnonosed B nepeofl Ko-
OPAHHATHOI 4YeTBEpPTH.

3. BoasumiemMy 3HaYeHHIO APryMeHTA COOTBETCTBYeT Ooabliee
apavenne yHEuun; rpa@ue QYVHRIAH HIET BBEPX.

Hanmpumep: \-"ﬂ > u'ﬁ; J6 > /3.




a |

Ipadmk dyHKumE y =X, Kak u rpa- Lyie® x50
dux dymxnmn y = x%, rme x > 0, mpex- [ | [ [ L[/ | (|1}
cTaBnAeT coboil BeTBL napabonsl. JTH rpa- . |
(hPHEHN CHMMEeTPHYHBI OTHOCHTEILHO MPAMOH A =1
y = x (puc. 19). JlokasaTenseTBo cHMMe- [ M{a:b) f T
Tpuut rpaduKoB OCHOBANO Ha ToM, wro tou- L[] B

KH ¢ KoopauHatamu (a; b) n (b; a) cumme- L
TPHMHEL OTHOCHTEIBHO NpAMOI y = x. —
® llyere Touxka Ma; b) npHHAZIEHEHT

rpadguky Qyakumn y = x°, roe x = 0, :
Tormza BepHo pabBeHcTBo b = a°. Ilo 0 1 =
VCOJIOBHIY d — HeOoTpHIATENLRHOe Y- 171 11
ClI0, II03TOMY ar-q"E . JdHauuT, NpH

Puc, 19

NOJCTAHOBKE KoOopaHHAT Touk® N(b; a)
B (hopMyay Yy = Jx NOJIVIASTCA BEPHOE
paEeHcTEO, T. e. Todka N(b; a) npusagnemur rpadury QyHEIIHMK
= Jx. BepHo B o0paTHOS: ecial HEeKOTOPad TOUKA [PHUHALJIEHUT

BTOpOMY IpapuKy, TO TOUKA, ¥ KOTOPOH KOOPAHHATAMH ABIAKTCA
TE JHE YHCAA, HO BIATHIE B JAPYIroM NODAJAKE, NPHHALIEHHT NepBo-
My rpafpury.

Takum obpazoM, kamnoii touke Mia; b) rpadura QvHRIHUHA
y = x°, rme x = 0, coorBeTcTEVeT Touka N(b; a) rpadpura (PVHKIIHH
¥ =+x, u HaoBopor. Tak kawx Touwkw Mia; b) u N(b; a) cummerpuu-

Hbl OTHOCHTEIBHO NPAMOH I = X, TO U caMil rpaHEH CHMMEeTpHY-
HEl OTHOCHTENRHO 3TOH npamoii,

YnpaxHeHus

345. Inomans kpyra Moser ObIThH BRIMHCIEHA M0 (opMyae S = nr, rae
2

r— pagHyc Kpyra, WId no gopmyie S Ed—, rae d — auamerp
Hpyra. 3agaiite GopMynoii 3aBUCHMOCTE:
a)ror 5; 6)dor S.

346. 3agaiiTe dopMyioll 3aBHCHMOCTh:
a) maoumAaIH MOBePXHOCTH KyDa S oT AIHHBL ero pedpa a;
6) anmier pedpa kyda @ OT IIOMIAAH ero MoBepXHOCTH S.

347. Ilnomaas nosepxHocTH wapa paguyea A BelvHeadeTed no (opMyse
S = 4nR®. Banaiite QopMyoii sasucumoets R or S.

348, [Moavaysack rpahuxoy GyHEOIHE I = u'{;‘ HaliguTe:
2:b5: 5.5: B.4:

f ¥ - -
B) sHAUeHHe X, KOTOPOMY cooTmeTcTrEverT +x = 1,2; 1,7; 2,5.

a) 3HAYEHHE +X TpH X =

& 4. ApudMEeTHYECKMIA KBAOPATHLIA KODEHL

83
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349. C noMomeio rpadgmues PpyHELHH [ = Jx maitanre:

351.

352,

353

354

355

*

.

a) sHauenwe QyEEnun opu x = 0,5; 1,5; 6,5; 7,2;
0) aHAveHNe APIrYMEeHTA, KOTOPOMY COOTBETCTEVET 3HaueHue y = 0,5;
1,5; 1,8; 2,3.

[MpuaagnemnaT an rpadbuky dyHKLHH J = \E roura A(64; 8)? Tou-
ka B(10 000; 100)? roura C(—81; 9)? roura D(25; —5)?

ITepeceraer nu rpapur pyHKIUE Y = J; npsMan:

a)y = 1; B) y = 100;

6y = 10; r) y = —-1007?

Ecam nepecexaer, To B KaKod Touxe?

HDokaxuTe, uro rpadMKa GYHKIHE Y = Jx m y = x + 0,5 He HMe-
0T 00K TOYeR.

{dan padomm 6 napax.) HUmewr naun obmpe TodMEHM rpapukrpn
(PVHEILHI:

a) y=vJx ny = x; B) y=+x my—x+ 10;

6) y=+x uy = 1000; r) y=vJx uy = —x + 1,5?
[Ip# HDOJOMHTEIBHOM OTBETE VHAMHTE KOODIMHATLI 3THX TOHMEK,
1) PacopegenuTe, KTO BRIDOJHACST 3a4JaHMA A4) U B), 4 KTO — 3aja-

HHA ) ¥ r), H BRINOJHUTE UX.

2) Ilposepbre ApYr V¥ APYra, BEPHO JIHM BEINOJHEHE aajgaHma. He-
NPABLTE 3aMedYeHHEIe OINHOHKH.

3) IlpueegnTe nNpUMepbl JTHHeRHBIX QVHEIHI, rpadBEH KOTODBIX:
He nepeceRatoT rpaduiE QVHKIHE ¥ = X NepecekanT ero B 0JHOH
TOYKEe; [NepeceKawT ero B Aeyx Toukax. OfcyanTe NOpaBHALHOCTE
ATHX [PHMEDOE.

Karxol w3 rpadukos JTHHeHHEIX QyHEUHA He nepecexaer rpadmra
DVHEIHE Y = '.n'rx?

1. y=-x+ 2 P
3. y=-x+0,1 4. y

Peuinre rpapuuecki VpaBHeHHe:

a) Jyx=6-x; o) u'f;=%: B) —x—5=1x.

-x
-x - 0,1

356. Yro bonsue:
a) J10 uam J11; r) 7 mam J50; ) V3 wnmm 1,8;
6) 0,12 umn J0,15; 1) V60 s 8; 3) V28 wan 5,2;
B) V50 manm 60; e) V2 mmm 1,4 ) 9 win V95?
Masa Il



357.

358.

359

360.

CpasHuTe yHcna:

a) 27 u /28; r) 6,25 u 2,5; #) 0,18 u 0,4;
Y

6) 1,3 u 1,5; n) \1'% " J%; a) ‘E " \E;

B) ﬁ H 3; e) 40,8 u 1; 1) \.'rﬁ H E

Pacnonomxure B NopAAKe BO3DACTAHHA YHCIAL

a) 2.3, 16,4, /19,5, 0.6, /0,07;
o
6) V0.5, 3. \g 22, \{2%+

Hajinure aHaueHHE BRIPAMEHWA:

a) 0,5J121 + 3,/0,81; r) V144 -4900-.,/0,01;
2 P 2
6) (-3,% ] -100.,6%; ) [—\E] ~50,16;
%2 ——
B) 400 — (4./0,5)"; e) [—E‘EJ - 4,/0,36.

Hmeer am cmuica BBIDAFKEHHE:

a) 9% 6) -9 B V95 ) —J(-9?

. Pemmnre ypasHenus:

a) ¥ = 11 u Jx =11; ) 2I2=%H2\|G"=%.

KDHTDUJ’IbeIE BONPpOCH! 1 3a0aHnA

Kakue 4yucna obpasyioT MHOXECTEO ASACTBUTENBHLIX Yvucen?
Kakwne ,ﬂEﬁCTHHTEﬂth-‘IE HHUCNa MOXHDO W EdkKHWe Hene3d nNpeicTaBruTbe

B BMAE OTHOLWEHWMA LENOro 4YWCna K HatypansHomy?

MNpueegute npumep BECKOHEMHOW AECATMYHOW ApPOoOKW, KOTOpPas ABNRET-

. CR! ) paUuMOHANBHBLIM YWMCNoM; 0) MPPaUMOHANEHLIM HYMCNOM.
- CopmynupyiaTe onpegeneiue apudmMeTWHeckoro KBaapaTtHOro KOPHA.

MpW kakMx 3HAYEHWAX d BoIpAXEHWE q'?: WMEET CMBICNT
WMmeeT nu ypasHeHWe x° = a KOpHW npma >0, a=0 a<0, necnn
MMEET, TO CKOMLKO?

Kakoea ofnacte onpegeneHws dyHKUMK I = Jx?

Kak pacnonoxed rpadwk dyHKUMK I = »f; B KOOPOMHATHOW NNOCKOCTH?
Nepecekaet nu atoT rpadwmk Nnpamyo ¥ = 25; vy = 100; y = 10 0007

§ 4. ApMMETUYECKWIA KBAAPATHRIM KOpEH! 85



- CBOWCTBA APUDMETUYECKOIO
'KBAOPATHOIO KOPHH

15. KeagpaTHbii KOpeHb U3 Npou3BegeHus u apodu
CpaBHHM 3HAYeHUA BEIpaXkeHuii 81-4 n JB1-/4:
JBl-4 =324 =18, J81./1-9.2-18.

Mer BuuM, uTo /81-4 =81 J4. Anasormunsiv csoiicTBoM o6a-
JAeT KOpeHb M3 NPOM3BEIeHUA TI0DRX JBYX HEOTPHIATEILHEIX UHCE.

Ecnma =20ub =20, To \EE=J£_1-wJ"E.

i . |
® Hammgoe M3 BRIpasKeHHH Ja -/b u Jab umeer CMEICJI, TAK KaK
a = 0mnb = 0. Iokamem, YTO BBINOIHAKTCH JBA YCIOBHHA!
1) Ja b =0; 2) (Ja -Jb) = ab.

TEH‘L KaK BbBIDAXKEHHA +a H \-b NPpHHHMAKT JHIIE HEeOTPHIIATENE-
HbIE 3HAYMEHHA, TO IIPOHIBEIeHHE \I'I'I:\-'fg HeOTPHIIATEIBHO.
Hl‘fllﬁv‘lhﬂyﬁ {fﬂﬂﬁﬂTHO CTeNeH TNPON3BeIeHHHA, MOJTVYIHM
! 32 [ 5B 2
Wa - 'U'rh} =(a) - [‘u"'E]' = ab.

Mgyl morazany, uTo VeaoeHA 1 1 2 BRINONHAKTCA. 3HAUWUT, 110 ONpe-
ARJEHHI0 apHpMeTHHeCKOTo KBAJDATHOTO KOPHA NpH J00BIX HEOT-
PHUATEIBHEIX 3HAYUEHHAX a U b BEPHO pPABEHCTEO

Jab = Ja - \b.

JlokazanHafd TeopeMa pPaAcOpoCTpPAHASTCH HA Caydaid, Korga 4YHciIo
MHOMHTEIeH NojA 3HAKOM Kopasa DoJablne IBYX.

Hanpumep, ectu a 20, b = 0, ¢ = 0, To Jabe = \I'IE . \:IE 'u"; HeitcT-
BHTENRHOD, abe = . /(ab)c = fab -\Je =Ja -Jb-Je.

Taxum obdpazom, apudMeTHUeCKHHE KBAIPATHBIH KopeHbs obiaajaer
CAEAVIONINM CBOHCTBOM:

KOpPEHE W3 NPONZBeJeHHA HEOTPHIATENRHLIX MHOMHTEIel pa-
BEH MPOUZBEEHWI) KOPHEH M3 BTHX MHOEHTEIei.

86 Fnaea Ii 1 APaTHLIE JHK



Paccmorpum Tenepk apH)MeTHUecHHI HKBAAPDATHBIH KOPEHL H3
apotun,

RS
Ecnma 20ub >0, To \E_:"E

JokazaTebeTEO 3TOH TEOPEMEl AHAJOIMYHO JOKASATEILCTEY Teope-
mel 1. ITpoeeguTe nOKAZATENLCTEO CAMOCTOATENBHO.

HWraw, copagefiHBO ellé OJHO CBOHCTBO ApU(hMETHUSCKOTD KEBAJPAT-
HOT'D KOpPHA:

[ TR e ST S S N S M G S SN S M S S TEN S S N S e G ey

KOpeHs H3 ApolH, YHCIHTENs KOTOPOH HeOTpPHIATEIeH, a 3HA-
MEHATENE [OJOMHTENEH, DABEH KODHIO M3 4MMCIWTeNH, fgenén- |
| HOMY HA KOpPEHb M3 3HAMEHATEJS, |

Jd

e o e e o — . eI DT R O S D S e

Mpumep 1. Haiiném snavenmne soipaskenus . 64-0,04.
P Bocnouabayemcs TeopeMoil 0 KOpHe H3 NPOH3BeIeHH:

J64.0,04 = /64 -,/0,04 =8.0,2-1,6.

HMpumep 2. BelumcaumM sHaUYeHHe BeIpaskeHus . 32-98.

P IlpescTaBUM NOAKOPEHHOE BhIPDAXEHHE B BHAE POHIBEMEHHA MHO-
SHHTeIeH, KamALI M3 KoTOPBIX ABJIASTCA KBAJPATOM LENOro 4HMCua,
H NPHMEHHM TeopeMy O KODHe H3 NpoH3BeleHHA:

J32-98 = [(16-2)-(49-2) = \[16.49.4 —4.7.2 — 56.

P e | 36
Npumep 3. Haijigém sHauenne BHIpaMeHUA \.II%
1

F Ilo reopeMe 0 KopHe H3 gpodH HMeeMm

_ V36 _ 6

\/ﬁ g
169 J16e 13"

—

Lr]

IloMenae B TomgecTBax ab = Ja b u % = ‘—r}: MeCTAMM HX Je-

BhIe¢ W HOpaBEele YaCTH, HOJVUHM

DTHMY  TOMACCTBAMM IIOJB3VIOTCH OPH YMHOMEHHH M JeleHHH
apuMeTHISCKHX KRAJIPATHLIX KOpPHeH.

§ 5. CeoicTea apudMeTUYECKOro KBaapaTHoro KopHa
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Mpumep 4. Haiigém suavenwe npomssegenusa +20 - JE :

J20 -5 = /205 = /100 =10.

N 80
Hpumep 5. Haitném snauenue yacTHoro ——.

) b
@.=J3—T‘=Jﬁ:4.
J5 3

F HMmeem

F HMmeem

——— e

IIpumep 6. Haiiném snauenue Bripasenus ,/11025.

P PasnomusM HAa OpocThle MHOMHTedH wucao 11 025:
J11025 = /3-3:5-5-7-7 = /9+4/25-\/49 = 3:5-7 = 105.
ok |y 13
IIpumep 7. Haiiggém aHadenne BRIPAMEHHA ’1'3'3"5'

F Hmeem

YnpaxHeHus

362, Hajfinure sHadeHHe BRIPAMEHHA:

a) /100-49; B) 64-121; o) +/0,01.169;
o) 81-400; r) ./144.0,25; e) 2,25-0,04.

363. BriuncauTe 3HAYEHHE KOPHA!

9. 121, T
E} E‘r B] _25 b JI.} 31-!
36, 9, 51
5} J;! P} ].lﬁi E] a]ﬁ.
364. Hajinure 3naueHie KOPHA:
(21. 900 0.36.40- fi21. x «
a) /81-900; 6) /0,36 -49; B) \125, r) lﬂm.

365. HaiiguTe sHadenue BbhlPaeHHA:

A R pe (o 18 108
= [25 16 196
a) |/9.64.0,25; oE o S S
- o1 94
l.21. . : g 1 o34
. ) \,1,21 0,09.0,0001; r) 'ﬁ.'am =
LEEERI Keaonpan



367.

S68.

369,

370.

a71.

372,

373.

374, VrasuTe HATYPANBHEIE 3HAYEHHA M, [IPH KOTODLIX \,I'rtz - 75 asaaA-

375.

. HalinuTe 3HAYEHHE KOPHH:

1

H} U,ﬂ4-81-25; } la E“
: 121 ,1
6) /0,09-16-0,04; r) g 25

BriuHcauTe sHauveHHe HOpPHHA?

a) /810-40; g) 72-32; ) 50-18; x) /90 6,4;
6) J10-250; r) /8-98; e) 2,5-14,4; 3) J16,9-0,4.

HaiiguTe 3HAYeHHE BBIDAMCHHA:

a) J75-48; 6) \/45-80; B) 4,9-360; r) ,160-6,4.
BL['-[HEJTHTE dHAYEHHE BRIPDAMEHHA!

a) \.u'rm; B) 313°-312%; 1) Jm:
6) 8 + 6°; r) 1228 - 227, e) |21,8°-18,2%,

HapnexnTe KOpeHb:
a) 17— 8%; B) 82° —18%; n) +/6,8°-3,2%

4] 4] ( 2 2
6) |3 +4%; r) ~108%; &) {1i] —[l] :
16 2
Ilpeacragbre BRIpAMKEHHEe B BHAE NMPOM3BeJEHHHA KOpPHEe:
a) J15; 6) v21; B) J7a; r) J3e.

IlpegcTasbTe BRIpAMKEHHE B BHAE YACTHOTO KOPHe:

a) \E; ) \/JE:): B) \E; r) \fr%

HGRBJRHTE, YTO NpPH JA0doM HEOTDHLIATENEHOM d:

a) 10,/zo5 =Ja;  6) Ja =-\/100a.

eTCA HATVPAIBHBIM YHCTOM.

Henoasaysa npudanmaénnoe pagercTeo 75 = 8,7, waiiaure npudau-

EHHOE JHAYEHHE BbhIPAMEHMAL
a) J7500; &) \750000; 1) J0,75; r) 40,0075.

§ 5. CeowncTea df 'i"-:1!|'".::-'.’ {ECKOIN0 KBAApPdTHOND KOop



376. Henonbaysa cBoOHCTBA KBAJAPATHOIO KOpHA W TAabAHIY KBaJIpaToB
Ha c. 299, nalignTe 3HaYeHHe BhIPASHEHHA!

57 600; B) 152100;  x) 420,25; k) /0,0484;
6) J230400; 1) |120600;  e) 9,61; a) 10,3364,

377. Haitnnre snaveHde BhIDAMEHHA!

a) /44 100; 6) /435 600; r) 4/0,0729; r) 15,21,

378. HaifiguTe aHaveHHe ONPOH3IBeIeHHAL

a) J2 . /8; B) J28 . JT; a) J13 . 52; ) v'fﬁ_ﬂ-u"l,ﬁ;
o) VETVB: 1) V2-VB2: o VB3-\T; ) JL2- 3.

379. HafiguTe anayeHue 4acTHOTO:

l

a) \-i: &) I\-EE : B) ME: 3 \.I'Eiﬂﬂ: 1) .,|-I:..':-+
V18 A/ 2300 Y117 300 V0.3

380. HailiniTe aHaueHHe BRIDAMSEHHA:

a) J10 - J40; B) Jlﬁ ' u@; 1) J110 - 4,4 ) ..-ggg:

i1
h2.3; 2, [3, 12, . g) 15
6) V12 .4/3; .5 g e) 13 J0.2; 3) S=-

-

381. 3gaueHNe BRIDAKEHNA JE -4/3 ¢ NOMONIBEID KAMBKVJIATODA MOXHO
: = =

ERIMHCIHTE ABYVMA cnocobamiu: HalTh sHaueHua 2 W +3 u pe-

SYVJABTATEL MEPEMHOMEHTE HAH 3AMEHWTH NIPOH3EBeIeHIe J2 -3 Bu-

paskenneMm +6 u sarem Hajitu ero aHaueHne. Kakum ma stux cno-
cofos viobHee HDodbzoBaThea? BoimosnwuTe BRIMHCIEHHA.

1382, HafiguTe 3HaueHMe BhIpAXKeHHHA Jx©, ecam x = —-4; —3; 0; 9; 20.
o
I[pH mAKMX 3HAYEHHAX X BhIpaxeHHe Vvx© umeer cmpica?

{383, IIlpegcTappTe B BHAE KBAJIDATA HEKOTOPOrO BhIDAMKEHHA!
| 113
7 ; 1 3 i
| a) a'; 6) a®; B) a'®; r) —5i n) a®b®; e) -
| a b
1384, OcHOBAHMEM TPAMOVIOJIBHONO [1APAJJIeIeNHIeNa ABAIETCA KBajgpaT
cO CTOPOHOH d CM*; BERICOTA Mapajlielleldnesa pasHa & oM, a ero
obsém papen V em®. Beipasure mepemensyio a udepes b n V.

a0 REEER KeanpaTHbie KOpHW



1
(5 B
1385, Pemunre ypaBHeHHe:

a]%_x|18=23+i; 6) x—=1  2Bx+1 Ex—l_

6 30 5 T Ts T

-l

16. KBagpaTtHbii KOpPeHb W3 CTEeneHun
Haiiném zHaueHHe BEIpAXEHHA Q ope ¥ = 5 1 opu x = —6:

J5* =25 =5, J(-6)* = /36 = 6.

B mammgoMm M3 paccMOTDEHHBIX TPHMEePOB KODeHbL W3 KBaapaTa 4u-
CJa PABEH MOAVIID aTOro 4HCIa:

J5* =|5], |(-6)° =|-6

*

IIpn nwobom 3HAYMEHHH X BEPHO PaBEHCTEO

Va2 = |x|. 1)

@ Paccmorpum gea cayuas: x = 0w x = 0.
Ecmun x = 0, To no onpeieleHHI aAPpH(METHHUECHOTO KBAJDATHOIO
KOPHA \l'r;‘nz =X.
Ecoa x < 0, To —x > (, moatomy \."r.;z = J(=x) =—=x.
Mgl 3uaem, uto |x| = x, ecin x = 0, u x| = —x, ecoin x < 0. Buaunr,

)
OpH mMofoM X 3HAYEHHEe BhIPAMKeHHA Jx COBIAZAET CO 3HAUEHHEM BbIpa-
WeHus |x

+

Pasencreo (1) ABIAeTCH TOMIECTREOM. DTO TOMASCTEO NPUMEHASTCH
NpH HM3BJIeYeHUH KBAJPATHOIO KOPHA W3 CTENeHH ¢ Y48THRIM NoHazaTe-
adem. Yrobel HE3BIeUL KOPEeHb H3 CTEIEHHM ¢ U8THBIM NMOKAZATENeM, I0CTa-
TOMHO NPeICTABUTE NOJKOPEHHOE BBEIPAMKEHHE B BHIe KBAJPATA HEKOTO-
poro BeIpAMEHHA H BOCIOJABIOBATLCHA ToxmectBom (1).

Mpumep 1. Vopoorum sepakenune Va' .

¥

B2
B BHIAe (7)) H BOCIOAB3YVEMCH TOMISCT-

Ja'® - V(@ =|a"|.

» llpegcraBum crenens a'
Bom (1):

-~ 16 B
Tak kak a® > 0 npu awboM a, To |a® = a®. Wrak, Ja'® =a°.

5. CeoACTEa apyMETHHECKOrD KBaOAPRATHOID KOpHA

91



Npumep 2. [Ipeobpazyem BHpameHHe V2, rae x < 0.
» Ilpencrasum x'" B BHae (x%),

\J@ = w.,llljitfﬁr]2 =|I5|.

Tak kak x < 0, To x° = 0, moatomy
8

% = —x®.

MNoOJaVYIHM

JHauuT, npu x < 0

1 5
2% = -2

IIpumep 3. Haiigém sumavenwe spipamenus /893 025.

p lpegcrasum uncao 893 025 B BHAe NMPOM3IBEAEHWHA TPOCTRIX MHO-
sUTeNed, ToIyInM

893025 =357 = {3 .5 T
—J(3%-5.7=3°.35-27.35—945.
IMpumep 4. ¥YopocTHM BhpakeHHe m+ﬁ.
p Mmeem (T —12F +J7 = |7 -12|+J7 =12 - J7 +J7 =12.

YnpaxHeHnus

386. Briuncoure:

a) +J(0,1); r) J(1,7%; ) 24(-23)°;
6) J(-0,4)*; 1) J(-197; 3) 5v52%;
8) \(-0,8); e) V24 u) 0,2/(-61y.

ﬁ HaiiguTe sHAYEHHE BBIDAMECHMHA!
a) v'{; npu x = 22; —35; —1%: 0:
6) 2Ja* mpu a = -T; 12;
B) ﬂil\l'l.!;i nmpn y = —15; 27.
388, 3amMeHHTE BHIDAXKEHHME TOXNIECTBEHHO PABHBIM:

a) Jp': 6) i B 3bh 1) -0,2Vx%; n) V2547
Q2 Fnaea Il



389.

390.

391.

392,

393,

395.

396.

¥YOopocTHTe BRIpAMKEHHE;

a) v'{;, ecnu a = 0; a) 36x°, eciu x = O
6) \l'fr?, ecad n o= 0 e) 9, ecom y < 0
B) 3\'{;, ecan ¢ = 0 ®) —5V4x®, ecnm x = 0;

r) —5@. ecan y = 0; a) 0,5v16a°, ecom a < 0.

Vnpocture Bhipasxenue ja' —4a +4, anas, uTo:

a) 0 £ a < 2; 6) a = 2.

fAdra padomu e napax.) [lonkayack KATBKYIATOPOM, HAHIWTe 3HA-
UeHHEe BhIpAHEHWH wﬂ—ﬁu'rj_c+r npH x, pasHoMm: a) 2,71; 6) 12,62,

1) OBcyauTe, KAK MOMHO VIPOCTHTh BRIDAMEHHE, U BRINOJHHUTE Ha-
MedeHHoe npeobpasoBaHie,

2) Pacnpepennrte, KTO BRIMHCIAST 3HAMEHHEe BREIDAMEHHA JAJH CIV-
yafA a), 4 KTo — JAa#A cayuas 0), H BRIDOIHHTE BREIUHMCIEHWUA.

3) ITpoeepkTe ApYT ¥ ApPYra NPABMJIBHOCTL BEIMOJHEHHBIX npeolpa-
A0BAHHI M BRIYMCIEHHI,

BE]..'IHU JIH pEBEHETBD:

a) 4-2J3=3-1; 6) V9—445 =2— 57

YupocTHTe BhRIpaMeHHe:

a) JT+4¥3; 6) J6-2V5; B) 5+ 2V6; r) {3-+B.
Haiianre spaveHne KOpHA:

a) u@; B) E; x) J(=5)'; sx) /3" 5%
6) V3'; 1) V10°: &) J(-2)%; a) 2571,
Brraucnnre:

a) v11'; r) {(-6)'; ) 7228

6) V4°; x) 28 3% a) /3°-5%;

B) (=3)°; e) /3" 5% u) /8'-5",

Hasnekure KopeHb, ODPeICTABME NOJKOPEHHOE BhIDAMEHHEe B BHIE
NPOHUABEJIEHUA TIPOCTHIE MHOMHTeTeli:

a) J20736;  6) /50625;  ®) J28224; ) /680625,

& 5. CeoiicTea apudmMETHUYECKOro KBafpaTHOrD KOpHA
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397. Buiuneanre:

a) V2304;  6) [18225;  ®) 254016.

1398, Ha pucynxke 20 wnaobpaxeHn
t rpaduin dyHRnHE ¥ = 2x + 2,

| =—%—3 ny = -2x + 2.

i Jag kamxaod QyHEIHH VEAMH-

| Te el rpadui.,

399, O6LEM UHIMHADPA BhIYMHCASET-

| ca no qopmyae V = aR*H, rae
R — paagnye ocHoeaHusa, H —
BBICOTA IHIHHApa. Brnipasure
nepemenHyie K wepes V u H. Puc. 20

KDHTpﬂﬂhHhIE BONPOCHLI K1 3a0aHMA

' ChopmMynupyiiTe W QOKaXKWTE TEOPEMY O KBAAPATHOM KODHE W3 npowva-
BEOEHWS.

~ ChopmynupyitTe W OoKaxuTe TEopemy O KBaapaTHOM KOpHe W3 apobun.
=

" Lokaxute Toxgectso vx© =|x|.

! By
MokaxuTe Ha NPUMEPE BeIpaXeHns Va' , KAk M3BNeKaeTcs KBagpaTHbIA
\ KOpEHb W3 CTEMEHW C YETHLIM MOoKasaTenem.

' NPUMEHEHME CBOWCTB
"APUOMETUYECKOIO KBALOPATHOIO KOPHHA

17. BoiHeceHne MHOXWUTENH M3-NOL 3HaKa KOpPHSA.
BHeceHne MHOXUTENns noj 3HaK KOpPHS

CpapHHM 3HAYEHHH BEIPAXEHWII J50 u 642, Ilna atoro npeodpa-
ayem J50. IIpencragum uncrno 50 B BHAe npouasefeHHA 25 - 2 H IpH-
MEHHM TeOpeMy O KopHe ua npoussesenns. [Hoayuum

\."E = 1,.|'2€'} -2 = \-'IE . \.‘I§= E'}\.'IE.

Tak kax 5V2 <642, To 50 < 62.

a4 ILEEERI KeagpaTHeIE KODHK
|



Yrobbl cPpABHHTL 3HAYEHHA BhIpa:keHHi 50 m 'ﬁ\.@ , MBI 3AaMeHH.JIH
—
80 mpomseegenmem 542. Taxoe npeodpazoBaHie HASBIBAIOT SblHECEe-

HUeM MHOMUMEAA ud-nod jnara wopHi.
SuaueHHuA eeipazenuit V50 n ﬁu@ MOMHO CPABHHTE MHAYE, Ipej-

CTABHE [pPOH3IBEJeHHe 62 B BHAE apHpMeTHHeCcKOro KBAAPATHOTO
ropHAa. Maa asroro yueno 6 samenmm 36 M BHNOIHHM YMHOMKeHHE

HOpHEeR.
IMonyunm

642 = /36 - 2= J72.
Tarx kax 50 = 72, To \u'fﬁ_ﬂ-:ﬁ 3uauwur,
J50 < 642.

Ilpu pemeHHH 34884l BTOPRIM CHOCODOM MBI S8MEHHIH 632 Bui-
paxkeHueM +72. Tarkoe npeodpazoBanie HAZLIBAIOT SHECEHUEM MHOMNU-
menn nod Inax KopHa.

Hpumep 1. BrHecemM MHOMHTEIL HW3-N0J 3HAKA KODHA B BhIpase-
HUH va' .

(a7 >

¢ Bripamenme HMeeT CMBICH JHIIB NpH a = 0, Tak Kak ecju

a<0,m0a <0. B
IIpencTaBuM NOJAKOpPEHHOE BhIpAMEHHE a' B BHAE NPOM3BeIeHHA

i i
a" + a, B KOTOPOM MHOMKHTEIL a® ABIAETCHA CTEeNeHBIO ¢ YSTHBIM
NMOKAZATEIEM,

Tormoa

v?=\,"aﬁ-a = o - a =
= () ofa =|a?: g =a®Ja,

Mpumep 2. Buecém MHOHTENbL N/ 3HAK KOPHA B BhIDAAEHH —41.1';.

b OrpHnaTensHBIl MHOMHTENs —4 HEJAB3A NPEACTABMTE B BHIe apud-
METHYECKOTO HBAJAPATHOrG KOPHHA, M [I03TOMY MHMKHTEIE —4 Hebad

BHECTH NMOJ 3HAK HOPHA.

OaHAKO BRIpAMKeHHe —49{; MOMHO NPeolpazoBATH, BHECH M0 3HAK
HOPHA NOJOHHTEILHBIH MHOMHTEIE 4:

dJx=-1.4Jx =-1. /16 - Jx = - /16%.

:}_ A =E-_-.r',|'lg.'_:-.i-_'. i [-.".;gl TE A0 i‘_l;.:._‘g||'|-..:'..: EQro K 1|. 1aro F'-:'i-!”""

95
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lMpumep 3. BHecéM MHOMKHTENL 0] 3HAK KODHA B BEIDAMKEHHH av2.

P MHOMHTETE @ MOMET OBITE JHOOBIM SHCIOM (MOTOMHTEIBHBIM, HY-
néM Han orpuoareasHbiM). [losromy paccMoTpuM JBa caydan:

ecad a = 0, To au@=:a|ﬁ'§=@-\@=u‘202;
ecad a < 0, To ay@=—|ﬂ|\"'—2=—\'?w@=—v'2a2.

YnpaxHeHus

400). BrlHeCHTe MHOMHTEIL H3-TI0J 3HAKA KODHA:

a) JV12; B) +/80; o) v125; #) /363
6) J18; r) +J48; e) V108; a) /84500,

401. BriHecHTe MHOMEHTEIL H3-M0J 3HAKA KODHA H VIPOCTHTE NOJYUYeH-
HOE BhIpaMKeHHe:

a) %Jﬂ; B) —14147; 1) 0,1,/20 000;

6) 2J15; 1) —1V275; e) ~0,05,28800.

a
402+ BriHecHuTe MHOEHTEIE H3-TI0J 3HaAKAa KOpHA:
a) 20; B) V200; @) 0,275; ) —0,125192;
6) JO8; r) J160:  e) 0,7/300; 3) —%445@.

403. BHecHTe MHOMHTETL TT0J] 3HAK KODHSA!

a) 7410; r) ]{'.'JE: ) a\"'_zi

6) 5v3; n 32a: ) mAm’;
B) 6x; e) 53b; i) 3xyﬂ;'§.

404, Kakue U3 BhIpa)KeHHI He HMEIOT CMBICJA:
a) 217 - 4; x) JVI1-3V2; 1) —/186 +5V7;
6) 9~ V/80; e) Y22 - VT; k) V56 - 42
) V8VB-14;  x) J6J3-7V2; 1) JWaz-645;
) J15-2J56; ) V186 -5413; M) V72 - 6422



405.

407.

410.

HpEﬂCTaHbTE BhIpasKeHde B BHAe apH{MeTHUYeCKOID KBAJPATHOTO
H{]DHH HJIH BBIDAMEHHHA, MY INPOTHBEOIIOJMOAHOTOD

a) 3 ry —-10,0,02; x) -0,1y1,2a;

a) 2\/7 o) 5, 0=: a) ——1."{]' Qa;
E) —v"_ e) —% 12x; H) —ﬁv@.

-='—__|

i
5

. 3aMeHHTe BRIpAMEHHE APH(METHUECKHM KBAJIDATHHIM KODHEM HJIH

BRIpDAMEeHHeM, eMy NDOTHBONOMOMHBIM.

a) 242; 6) 5Jy; B) -TV3; r) -6v2a; p) %dﬁ: e) —0,14200c.
CpapHHMTEe JHAYECHHA BRIPAMKEHHH:

a) 33 n J12; B) 5J4 u 4.5; ) -J14 u -32;

6) v20 u 3.5; r) 245 u 3.2; e) —74/0,17 u -11,/0,05.

.CpaBHHTe ZHAUEHWHA BEIPAMEHWIL:

a} 351 _~f15 B) V24 u %«Jﬁ;
6) V54 _\315 r) g 72 n T\E‘

. Pacnono:xuTte B NopAIKe BO3DACTAHHA YMHCIIAD

a) 3v3, 2V6, V29, 4.2, 2J11;
6) 6v2, V58, 3.7, 214, 5V3;
s) —V11, -25, V2, -2J6, -b1;
r) -/83, -942, =17, -5/8, -2

(Badaqa-uccaedosanue.) IlposepbTe, BEpHBI JH paBEHCTBA

2 2 2 a || 4 4
JE;=2J;1 J%=3J;1 4E=4\,;.

BHHCHHTE, KAKHM OOJEHO OBITH COOTHOLIIEHHE MedIY YHCJIaMH 4 H b,

yToOEl DOBLIO0 BEPHO DABEHCTBO ,||a+%=ﬂJ§. rmeac NubelN.

1) BoaseguTe B KBagpaT ofe WacTH paBeHCTEA.

2) ¥eraHoBUTe, KAKHM QOJM#HO ObITE COOTHOINIEHHE MEHIY YHCIAMHE
au b

3) IIpounnocTpUpyilTe NPAaBMABHOCTE BALIETrD BRIBOJA HA NpHMe-
pax.

a7



411. (Jra padomst & napax.) Ilnomaaes TpeyroisHWEKa S ¢M° CO CTOpPO-
HaMi @ M, b M ¥ ¢ €M MOMKHO BRIMHCIHTE Oo (opmyiae Depona;

S =P —a)p - b)p - o),

rae po— NoJaynepHMeTp TpevroJdbHHEA,
Haiigure niomans TPeyrolbHHKA, CTOPOHBI KEOTOPOr0 PABHBI

a) 12 cm, 16 cm, 24 cm; 0) 18 cm, 22 cm, 26 oM.

(Moxere BOCIONBIORATECH KANBKYJIATODOM.)

1) Pacnpenenure, KTO BEINOJHAET 3AJ0aHHE a), a KTO — 3a7aHHe §),
H BEIIOJHHTE BREIYHCIIEHHA.

2) IlposepkTe APYT ¥ APYra NPaBHILHOCTE BRIYHCIEHWIT,

4) Ofcyaure, KaK M3MEHHTCA ILIOMIAAL TPEYTOJABHHWKA, eClOHN Kaj-
OVI0 M3 er0 CTOPOH VEBeJAHYHTh B 2 pasa. Belckamure mpemmonosxe-
HHE M BBIMOIHHTE HeoOXoJAHMBIE NpeobpasoBAHIH,

n

412. B mroJbHOH MacTepcroit ydampmeca 3a TPH JAHA OepeleiH
144 kEHrH. CRONBEO KHUT ObLLIO NepenieTeHo B Kadasli Ha Tpex
AHeH, eclH HM3BecTHO, YTO BO BTOPOH feHb yuHallHecds Oepeinienn

e . il
#Ha 12 xuur Goabine, WeM B NepBBI, A B TpeTH — 7 'MC]a KHHT,
NepenJeTéHHEY B NepBEH H BO BTOpoll JHH BMecTe?

1413, Pemure ypasHeHHe:
4x-1 7 b5-x, g) X9 _206x+3) 1

a) — 4+ — = % _

12 4 [ i 15 2’

18. MNpeobpa3oBaHne BbipaXXeHWUn,
cogepXxalwnx KBagapaTHblie KOPHK

Mp1 pacemoTpenu pan npeodpasoBaHHil BEIPaKeHHH, colep:Ralux
kBasparusle kopun, K aum orHocarea npeofpazopaHna HOpHeH M3 Opo-
HaBedeHHA, ApolH U cTeleHH, YMHOMeHHe W JeJeHne KopHei, BuiHece-
HHE MHOMKHTEIA H3-TI0J 3HAKA KOPH#A, BEHEeCeHHe MHOMUTEeNH [10] 3HAK
kopHA. PaceMoTpuM apyrie DpUMephs! NpeofpazoBAHWE BeEIpAMXEHUI, co-
JAEHAIINX KBANDATHBRIC KOPHH.

Hpumep 1. ¥YopocTum eBeipasenme 3+/oa —+20a + 4J45a.
b BoiHecem H3-1oj 3HAKA KOpPHA B BeIpaskeHun 20a umcno 2, a B

BEIpAeHHH 45a uncao 3. IMoayumum

3J5a — \20a + 4454 = 3/5a — 2J5a + 12./5a —
—J5a(3-2+12)=135a.
a8 KeanpaTHLIe KOpHK



Samenus cvMmMmy 8+0a — 245a +125a seipamennem 13+5a, M

BBITTOJHWIN [pHEeJeHHe MNOZOOHEIX CAATAEMBIX. SANHCE MOMKHO BECTH
KOpoue, He BEINHCEIBAA NPOMEMYTOYHEBI peayiLTar.

£ -3
Hpumep 2. Coxparum apobn -

X+

 Tag xax 3=[u'r1_3]2, TO YHCJAHTEAL JaHHOH ApodH MOMHO IpencTta-
EMTE B BH/e PASHOCTH KEBAJPATOE ABYX BeIpaxeHuii. Iloatomy

xz_?,_ N x?—(\.-'raﬁ =[x+~.-'i_1](:—v'ﬁ}l = x—.3.
X ++3 X++3 r+43

'\'I

Mpumep 3. Ilpeoipasyvem apobs —% TaK, 4Todbl 3HAMEHATEIb HE CO-

Jepial KBAAPATHOTO KOPHA.
.
b VMHOMHE SHCANTENR M 3HAMeHaTelb Apobn #Ha 2, noaydmm

e eV2 ey
V22 2
¢ ey2
Mr1 zaMeHnJaIH Jpodb - TOMIECTEEHHO PABHON Apo0bI0 :,. » He
N

cojepsKallell B aHaAMeHaTe /e 3HaKa KopHA. B Takux ciayuaAx TOBOPAT,
UTO MBI 0C80000UALCH OM UPPAYUOHAABHOCTU B BHAMEHATeNe apobn.

Mpumep 4. BrsicHuM, MedIy KAKHMHE HOCIeJ0BATENbBHEIMH IEeILIMH
4-3J%
YHCJAAMM 3AKJIKUYEHO 3HAUEHWe BRIPAMEHHA ,E—"l.
J6 -
» OcpofogHMCA OT HPPANHOHAILHOCTH B a3HaMeHaTene npodu. s

ATOTO YVMHOMHM HYHCJIHNTENER H 3HAMEHATEN b }Ipﬂﬁl‘l Ha CYMMY U'E + 1.
TMoayunm
4-3J6  (4-3J6)V6+1) 46 -3(/6+4-3/8
J6-1  (E-10/6+1) (6 -1 B

_ JB-3.6+4 +6-14
6-1 5

Tax rarg 2 < -u'ﬁ <3, 1m0 —-12 < v‘ri_i - 14 = —11, sHauwur,
2,4 < Y614 - 59
a¥
Ioayyuaem =
g Y1 . 5
¥

§ 6. MNpumeHeHWe CBOWCTE apuMeTWYECKOro KBaApaTHOMD KOPHS
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YnpaxHenus

414. ¥YopocTHTe BEIPAMEHHE!

a) \-'7_5 ¥+ w‘lﬁ == \."'ﬁli; r) J75 - 0,14300 - /27
6) 348 — /50 + 2,/18; 1) V98 - 72 + 0,548.

B) V242 — /200 + /8;

415. ¥upocTHTe BRIpAMEHHE:

2) \Bp - 2p + 18p: v) V34 - V24 + J150;
6) V160c + 2/40c ~ 3490¢; m 3v2 + V32 - \200;
B) 5v27Tm — 4J48m - 212m; e) 2472 - 50 - 248.
:1'1_6._ BrinonauTe AeiicTEHA, HCHONALIVA (POPMYJILl COKPAILEHHOTD YMHO-
HEHHA:
a) (x+Judx—Ju) m (a +by;
6) (Ja —b)a +b); o) (m—Jn)h
B) (11 -3)(/11 +3); ®) W2 +3)%

r) W10 + JTHT - V10); 3) (V5 —V2).

417. BuinoasuuTe gedcTBHAS

a) (25 + 1)(2V5 - 1); r) (1+3v5)%
6) (57 — V13)(W13 + 547); NCNER
8) (3v2 - 243)(2V3 + 342); e) (2410 — V2.
418. BrinoJHHTe IeHCcTBHA:
a) 4+ T +J4-JT)% 6) (J5+2V6 —\5-2J6)".
419. ITpeoOpazyiiTe BHIpajeHHE:
a) (x +Dx —1); 1) (537 —13)(57 + 13);
6) (x —Ja)x +Ja); e) (2V2 + 3./3)(2V2 - 343);
B) (Jm +/2)% x) (6-2)* +3./32;
r) (V3 —Jx); a) (V2 +/18)* - 30.
ﬂ Pasnomure Ha MEHOMHTEIH, HCIOALAIVA HOPMYIY PA3HOCTH KBAIDA-
:?Bx:z =2 B) 4a® - 3; A)y — 3, rae y = 0
6) 5 — ¢ r) 11 — 166% e)x -y, raex>0mny>0.

.Hm KeanpaTHLIE KORHMA



421, PasnoxuTe Ha MHOMKHTENN BhipaXKeHHe:
a) 3+43; r) a-5Ja;
6) 10 - 2410; n) a - 2a; 3)
B) Jx + x; e) Jam ++/5m;

422, Cokparure apolk:

) V14 —\T;

J33 +22.

a) H; B) zx__”f, m)

6) %ﬁ%; r) ;_;93: o) S—mAd
423. CoxpaTuTre npodb:

a) fi;f—z B) ;E _f; )

6) “f_;f r) “E‘Ez; e)

543

424. OceofoguTeck OT HPPAIHOHAJALHOCTH B dHaMeHaTeae ApobH:

X L l
a) —; r) H w) ——:
J5 b 2.3
3 4 8
By —; a) . a) —;
Jb Ja+b 32
PRy
B) i,_: e) 3 3 H) if
Ty ya—bh 22

425, OcsofoauTeck 0T MPPAIMOHAJILHOCTH B 3HAMeHAaTele gpo0H:

m 3 3
a) —; B) ——; x) —=i
Jx 5+e 243
1 a 3
6) —:; r) —: e) ;
J2 2.3 4,15
426. OceofoguTeck 0T HPPAIIHOHAIRHOCTH B 3HAMeHATele IpobDm:
4 1 33
H B} I_—; ,[[} —
J3+1 Je-Jy 7-343
1 a 15
6) — r) : e) .
1-J% Ja +b 2/56+5
B ; oudhmaT
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427. NoxamuTe, 4TO 3HAYCHHE BRIPAMKEHHA:

1 1
a) - BCTh YHCIO PALHOHAIBHOE;
33-4 3J8+4 P !
1 1
) —— — eCTh MHCI0 HPPANHOHAIBHOE,

H5-2J6 b5H+2/6

428. ME}K,D;? EKAKHMH MOCTAel0BATeIBHBIMH IeJabBIMH YHCIAMH 3aKJIKYeHO
JHAYEHHEe BhIDAYHKEeHHA:
1 2 3 5+3V3
a) — H @) =3 B) ———; r) :_ o7
Vo -2 N — 3 J10 + T Y3+2

429, OcpoGoguTeck OT HPPAIHOHAJLHOCTH B 3HAMEHAaTele ApodH:

x 4 )
a) —3 B) ——i BY ey
x+Jy J10 — /2 3-2y2
6 —2_; r L, e) 14|,_,
a—h va + 46 1+ 5642

430. HoramuTe, uTo:

0 -0 o [Z-l.

5

431. JoxamuTe, uTo yneaa 2 - V3 u 2+ 3 seamores maammmO obpar-

HBEIMH, 8 4YHCJIA 2\@—5 H

— MPOTHEOIOJIOMHEIMH.

2.J6 4+ 5 .

432, Cpenn umcen 1543 — 4,2, 6=:12, JB0 =58, JT5-45,
1

2\.‘% - 6 & \."ﬁ - \'IE

NPOTHRONONOMHBX Yucen. HafignTe aTH napsl.

eCTk mapa B3aMMHO ﬂﬁpﬂ"[‘l—lﬂx HHCeJa B mmapa

9— x* .
}433. Yupoerure BRIpajxcenne 41 ¢ — S;: = — 2 W HalguTe ero aHAUe-
X X o DX 4

! HHe npu x = —2,5,

' 434. PemuTe ypaBHeHHE:

' Sx-1 2-x -10. B~
- : ; y-10 5-2y 5 &
[ a) == + 1 = 0 o) = - = 2,5.
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ey

435, [Mnomwaak KOJABNA BEIYHCIAAETCH [ b poae e
no dopmyne S = n(R* - r’), rme TR '1;]'_ a '
R — paamyc BHemmero Kpyra, a |[“#["2[ K2 747T6 T8 719167

r — pagMyc BHYTpeHHero Kpyra. | | | ol | .___-r-:"I':_ 1 ___ii

Bripasute R uepea 8 u r. =2 Y

436. Hanonmure aaa Kamaodl npa- | —gt At
MO, Ha300pameHHoil Ha pHCYHKe N o e o -
21, ypasuenue, rpajgukom xoro- T[T T TN T
poro ABIAETCH STA NPAMAH. R E AR ]

Puc. 21

KDHTDDJ’IthIE BONPOCEI 1 3a0daHAA

Ha npuMepe BoipaxeHust 3a noKaxuTe, KaK MOXHO BHECTM MHOXM-
e TENL NOO 3HAK KOPHA.

. Ha npumepe BbipaxeHns Ba nokaxuTe, Kak MOXHO BEIHECTU MHOXA-
™

A1
.h-} Tent W3-Nog 3Haka KOpHA.

;ét 1

. Ha npumepe eoipaxeHuit -—,!-— H ———— MNOKaXATE, Kak MOXHO oceobo-
ey va  Na+b

i

. AWTLCA OT MPPaUMOHANLHOCTW B 3HAMeHartene npoow.

Haa mex, kmo xouwem 3Hams Ooavuie

19. Npeobpas3oBaHue OBOWHbLIX paauKanoe

CropoHAa 4. NPABWIBHOTO NATHYIOJABHHKA, BIMCAHHOTO B KpYr pa-
auyvea R, Berdaucasercs no GopMmy.e

1 .
a, =3 R\10-2V5.
Bripasenne /10— 2J5, Bxojganee B a1y dopMyay, WMeeT BHT

1,|'a+b\|'g'

rge a, b, ¢ — HexoTOpBIEe panMOHANBHBIE 4Yucla. Beipamenue Taxoro
BHIA HABLIBAWT deoiinbm paduranom.

B npeobpasoBaHWAX BBEIPAMKEHWI, COJEpPIKANIMX [BOHHBIE paauKa-
ABbl, CTPEMATCH OCBOGOAMTLCA OT BHEMIHEro pagukanza. 9T0 HeTpyAHO
cleNaThb, KOTJA BEIPAMEHHE, CTOALNEe IOI 3HAKOM pPaJMKala, MOMKHO
NpefCcTABUThL B BHAE KBAJDATA CYMMBI MJM KBAaJpaTa PasHOCTH.

Ina tex, kTo xo4eT 3HaTte Gonbwe
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Dpumep 1. OcpofoguMcs o7 BHEINHEro paguKala B BbIpadeHHH

J41-125.

P [lonbiTaeMes nMpeacTaBUTh Beipaskenue 41 - 125 = BHEe KBajpara
PASHOCTH IBYX Beipamenui. [Lna atoro 12\.-"5 OyaeM paccMATPUBATE
KaK VIBOEHHOE NPOM3BeJeHNe ABRVX BeIpAMeHHi, a 41 — xax cyMmy
HX KeaapaTok. Bripaskenue 12\."'5 MOMHO NOPeICTABUTE, HAIDPHMED,

kax 2-6-5 mmm kag 2-3.-245. IMposepia yGespgaer wac, 49To

HMEHHO B MepBOM CAVHAE CYMMA KBAJADATOB MHOMHTeRed 6 m 5
paBua 41. 3uaunr,

J41-125 =36 -2.6- 5+ 5= (6~ V5)’ =|6 — 5| =6 - 5.

Hpumep 2. Ocpofogumes 0T BHEIIHEro pPAJNKATA B BLIPAMEHHH

J61+ 28,3,

TMoxamem, KAK MOMHO PENINTE 2TV 340AYY, HCOOILB3IVA Memod He-
anpedenénuby koafpuyuenmos,

b Ilvers 461 +28/3 —a+bJ3, rnean b — HEKOTOpPRIE YHCJIA,
Torma (a + bv"g}E —61+28J3 u a+bJ320. 3HAUNT,
a® + 2ab\/3 + 3b° = 61 + 284/3.

a® + 3p° - 61, . {a2+3h2=ﬁ1,

Oremmga
{2&& = 28, ab=14.

Brinuinem Bee napel uneaslx umcen (a; &), ana xoropeix ab = 14:
(~=14; =1); (=7; —2); (=2; =T); (=1; —14), (1; 14), (2;: 7), (T 2), (14; 1).
Hz prux nap seifepeM Te, KOTOPBIE VIOBIETBOPAKT VCIOBHAM

a’+ 3 =6lua+ bJ3 > 0.

Herpyauno yBenuTbed, WTO TAKAA NAPA eIHHCTBEHHAA — B9TO Iapa
(7; 2). Baaumr,

V61+2843 =7+ 243,
B Tex cayuasax, korga a = 0, b = 0 u pasHocTE a° — b paBHA KBa-

OIPATY PATHOHAMBHOTD YHCIA, OCBODOAMTRECH OT BHEIIHErD DPaIiHKAIA B

BEID&:KEeHHH M'I"-‘ + b momHO ¢ momomsio gropmyan deoitHozo paduxana:

Ja+b = J“"‘\ﬂ b \[-'a =5




B npapoit yacTH 210l (QOPMYILI 3a0HCAHO HEOTPHOATEILHOE HHCI0,
Tlokamem, YTO €r0 KEAJAPAT PABEH o + Jb:

T
1

[ Hllla + w'luz — b Ve |Ir..| = \'qu -

2 J

.z_ |'2_ x - i ||2_
=a+“llla higﬁ,"a [ﬂ b}_,_a'__‘!a t—r=ﬂ

b.
2 2 Vb

[Mpumep 3. OcepoboguMca 0T BHEUIHETD PAaJHKATA B BbipazeHHH

Va7 — 2024,

b Tlo dopmyne ABoHHOTO pajHKAIa HMeeM

2 _ a 7
TR T T

2 2

_J57+41225 Js?—ﬂzzﬁ_J5?+35_\’5?-35_ﬁ_m |
- 2 E @ L 2 2 - .

OcpobosieHine 0T BHEUIHEro PAJHKANA HCIOAL3VETCA B Ipeobpaso-
BAHMAX BRIPAMKEHWI ¢ IepeMeHHBIMH, COLSPIKANINY TBOHHLIE PATHKAILI.

IIpumep 4. VopocTHM BHIpAXHEHHE

J2a-2Ja* -4+ Ja-2, rne a > 2.

b Ilpeaerasum B ABOHHOM pajJMEAJe MOJKOPeHHOE BRIPAMKEHHE B BHIE

(@a+2)-2Ja*-4 +(a-2).

IMonyunm

J‘[:‘f 2]—2-,|'a2—4+{a~—2}+,.I'a—2=J{i.l'a+2—\.'a—2]2+ﬁ||'a— =

=|Ja+2-\Ja-2|+Ja-2=Ja+2-Ja-2+Ja-2=Ja+2.

¥npaxHeHus

437. Ocsofogurecks OT BHEUIHero pajHKala, NPeJCTABHE NOJKODEHHOE
BRIpaeHHe B BHAe KBajJapaTa:

a) ﬁ+2\r5; a) 11—44"?.

438, Hajinure aHaveHHe BHIPDAMKEHHA:

a) 11+ 642 — V/2; 6) 27 - 58 +4/2.

Ina Tex, KTo xo4eT 3HaTe Donblie
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439. OcpofoguTech 0T BHENIHETD PAAHKANA, NOJLIVAChH (GOPMYI0H IBOIM-
HOTO pajiuKanas

a) {55+ 216 B) 17+ +288;
6) /86 — /5460 ; r) /32 -41008.
2

440. ¥upocTaTe BRIpadeHne, BLIUHCIAE NPEABAPHTENLHO 3HAMEHHe a’,
ecJH:

a) @ =11+ 85 - 1185
6) a=y3+5 +8-

441, fAeaAeTca IU PANHOHAJBHBEIM WM MPPallHOHAJILHEIM YHCJIOM 3HA-
UeHHEe BRIpAMeHHA:

a) 13+ 4/3 - 13- 443; 6) {19 - 234 + /19 + 2,347
442, OcpofoguTeck 0T HPPAIHOHAJIBHOCTH B dHAMeHaTe/le Apobn:
-— == -
a) \‘I4 \11 ﬁ] \llu'ﬁ W | } 1.4\-"_1 ~3
'44-\].1 \‘I—M'I_J—h'q \I\'5+2

443, Halinure snauenne BRIpaMmeHHA:
V2 + ».I'E-J2+.,|'2+u'§ -\‘n'E—x,lu'z+ J3.

444. oxamure, 4T0 BEPHO PABEHCTBO:

a) \."IIG+\.'{2_4+\@+JE_{)= "E+u'§+v'g;
6) 9+12 - 20 - V60 =1+ 3 - 5.

445. ¥YupocTHTe BeIpa:ReHHe:

~Jb - J*’”+Jh, rie b > 1;

—e, roe ¢ = 4.

6) N.'IC

446. OcepofoinTech 0T BHEINHETO PAJHKAJNA B BRIPAKEHHH!

a) JJa+2Ja—-1, ectm a = 1;

@) ,qu'r;:h+1T2~..'a+b—».,.,'ra+b+1—21,|'a+b, ec a + b = 1,
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JAononHuTensHble ynpaxHenus K rnase ||

K naparpady 4
447, UapecTHo, yro yncaa a u b "Harypansnsle. Sengerca ou HaTypaik-

HEIM YHCIO:
a) a + b; 6) a — b; B) ab; r) %?

448. HagecTHo, uro uvcna a ¥ b neawle. fBnAercs IH HedIBIM HHCIO!

a) a + b; 6) a — b; i) ab; r) % (b = 0)?

449. HasecTHo, WTo uHcaa a B b pannonanbHble. HBaAerTca JH paiHo-
HATBHBIM YHCIO!

a)a + b; 6) a — b; B) ab; r}% (b = 0)?

450. HoramuTe, 4TO eCAH IHCJAA X H § 4ETHBIE, TO METHBIM OVIST YHCIO!
a) x — s o) xy; B) 3x + u.

451. HapecTHo, YTO 4Heaa ¥ W 4§ HeuérHele. Byiaer au 4eTHBRIM HIH
HEeUSTHREIM YHCIOM:

a) cymma x + y;
0) pasHoCTL X — U
B) npouasejenne xy?

452. HazosuTe:
a) OATh NOJOMHTEIBHBIX 4YHces, MeHbInux 0,002;

1
0) NATE OTPHIIATENLHBIX HMHCE], DOJIBIITHX —H:

1 1
B) OATE YHCE], OOJBIIHY — M MEHBIIHX i

4

453. [IpepgcrageTe B BUAe DeCcKOHEUHOH JecATHUYHOH NepHOIHYecKoll
ApobH 9HCT0:

23 . 11 2, 23,
3.] ﬁ! B} ﬁ! -ﬂ-] E! ?‘K} E"
1. d. ik 12

454. Hazonure nBA PAIMOHAIBHBIX M B4 HPPALHOHAJNLHEIX UHCI4, 38-
RJAIYEHHBIX Memxay umcaamun 10 n 10,1,

453. MzpecTHO, YT0 YHCIO0 4 PANMOHANLHOE, a YHCI0 b HPPALMOHAJB-
Hoe, Byaer 1H panMoHANLHEIM HJIH HPPAIHOHANBHEIM YHCIIO:

a) a + b 0) a — b2

HononHUTenbHLIE ynpaxHeHuwa £ rmaee |l 'ID?
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456.

457.

458.

459

460,

Haijinure aHavyeHne BHIPAMKEHHA:

a) 0,3/289; ,u% il 1) 20,0121 + J100:
6) —4,0,81; o R ”“ 5.80
256 -+ 64

HaiinuTe 3HAYMEHHE BRIPAMKEHHA:

a) bx—10 mpum x = 2; 2,2; 5,2; 22;
6) y6-2y nopun y = 1; -1,5; —-15; —-37,5;

F+4x
B) *L npm x = 0; 1; 16; 0,25;

3=-x

r) J2a—-b nppua=0,b=0; oppa =4, b=71T,

Pemure ypasHeHHe:

315-\";- 3; }——-= : ) 1+‘,|'r2—x=10;
6) ———1; r) Jx—5=4; e) 3Jx-5=4

u'3.r
Pemnre ypastenme 41+ 42+ Jx=2.
Mosker am:

a) cyMMa OBVX HPPAIlMOHANBHBIX 4Hce] OBITE PANMOHAILHBIM YH-
CIA0M;

0) nmpoH3BeIeHME PAIIHOHAJNBHOTO H HPPAHOHAJBHONO YHCET OBITh
PAILMOHAJBHBIM 4HCIOM?

461. [lpuseauTe NpUMep YpABHEHHA BHAA X° = 4, KOTOPOE:
4) MMeeT JBA PALHOHAJIBHBIX KOpPHHA;
0) UMeeT QBA MPPALMOHAJILHEIX KOPHA;
B) Heé HMeeT KOpHeil.

462, VramuTe IONYCTHMBIE 3HAUEHHA NepeMeHHON ¥ B BhIpaskeHHH:
a) Vx'; B) yx'+1; x) N-x*;
6) vx': r) “I{tt—xz; e) y=x".

463. IIpn kKakWuX 3HAUEeHHAX d H b HMeeT CMBIC] BhRIpaMKeHHe:
a) Jab; B) Va'b; 1) V-ab®;
6) +—ab; r) va'h®; e) V-a’h’?

faea Il



464, Ipy kaKux sHaveHUAX TepeMeHHOol ¥ UMeeT CMBICT BhIPAMEHHEe:

a) % o) \—x-_-z- B) -vl—;" 7

465. Hajfinure 3HaueHHe BhIDAMEHMHA:
a) 0,16 +(2,0,1)%; r) (3v3) +(-3V3)%;
6) (0.2J10)° + 0,5V16; ) (5v2) - (2V5)";
B) V144 - 0,5(/12); e) (—3V6) - 3(/6.

466, Paccroanne Me:ay ABYMA TOYKAMM KOOPJAHHATHOH [IJIOCKOCTH
Alxy; yy) 1 B(xs: ys) BeiuncaAeTca no gopmyne

d= J[I‘ 5 xz]'z e [y. - yz]2 .

Buiuneanre paccrosanne Mmexay roukamua A(—3,5; 4,3) u B(7,8; 0,4)
¢ NOMOLIBK KAJBKYJIATOPA.

467. CpapHUTE YHCIA:

a) ﬁ " 4f7,6; r) 2,16 u \/27%: ) J7 u 2.6
6) 40,1 u J0,01; ) \E " JE; 3) 3,2 u J9.8;
8) \g u J0.3: i \E 1 J0.3); 1) V1,23 u 1,1.

468. C noMome0 rpa)MKOBE BEIACHHTE, CKOJBKO KOPHEH MOMET HMeTh
NMpH PasJIHYHBIX 3HAYEHHAX b ypaBHeHHEe:

a]\n'§=.r+b; ﬁ]»f.;=—x+b.

K naparpady 5
469, Brruncanre:

a) Jlgﬁ-u 81.0,36; B) /0,87-49 +0,82.49;

6) \‘1 -0,01; r) ,J'1,44+1,21—1,44-D,4.
470. Hailinure 3HaUeHHe KOPHA:

o B

o |2 __. ry (14557 96,5
176% -112° 193,5° - 31,5°

DononuutensHeie ynpaxHedws Kk rmase | 109



471.

472,

473.

474.

475.

476.
477.

478.

BrrumcanTe: .

a) 15420 -0,145; R
0,4,0,2

6) 0,3v10-0,2J15 - 0,5/6; r) f;i:

HapectHo, uro a < 0 u b < 0, IlpeacraseTe BRIpaKeHHe:

a) JJab B Buge npouzBeNeHMS KopHe;

la
|~ B BHIe UACTHOTO KOpHeNi.

Vo

Haitaure sHadenme BRIpamennsd (ecJH OHO HMEeeT CMBIC):

a) J(-12); B) V—10%; 1) A—(-15);
6) —10%; 1) =y(=11)°; e) —J(-25).

Briuneanre:

a) Sm; r) 0,12"; ) “W:

6) —2y10'; ) 0.1,(-3)°; 3) 2,5y(=0,1)".
B) -3v5; e) 100,0,1";

HaiiguTe sHaueHHe BRIpAXKeHHA:

a) u'T, r) @: 3##) JTﬁD—-ZT_I:};
6) Vs m |/8-162; a) /194.776.
B) V16°; e) |/96-486;

Ipr Kakux 3HAYEHHAX X BEPHO DABEHCTBO \";:z = [m'{;}z 7

o)

Il[JH KAKHX dHaYMeHHMAX HEDEMEHHDﬁ BEDHO DABEHCTEOC

a) V(EF=B’2; B) Jx* = % 1) Jat® =gl

ITocTpoiiTe rpadgue (YHEIIUH, 3alaHHOH (opMyoii:
2 :

a) y=%; B) y=x~j;:

B6) y= 2:11: r}y=—x~."?.
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479. Ilocrpoiite rpadur dyHKIMKM y = ‘.'r|?|.
480. [TpeobpasyiiTe BEIpAKEHHE:

a) Ja'b'; a) E,;:

i

6) Vb'c", rae b = 0; ,} , rae b = 0;

B) 16x'y'; ) \{4;1 ,roe x =0, y = 0;
— iC
r) y0,25p°y", rne p 2 0, y < 0; 3) oo Thec < 0,a = 0.

481. (Badava-uccaedosanue.) Bepao mu, uro npH mofoM HATYPAJILHOM 1

3HAUEHHE BRIpAHEeHHA \."n{n, +1)n+2)n+3)+1 saABIAeTcA HATY-
panbBHBIM YHCcTOM?

1) BrifepuTe NpOM3BOJILHOE 3HAYEHHE /1 M NDOBepPhTE, ABIASTCH JIH
HATYPATBHBIM MHCIOM COOTBETCTEVIOUES 3HAYEHHEe KODHA.

2) MogymaiiTe, Kax yvio0HO CrPYIOIHPOBATE MHOMHTENHN B [IPOH3EE-
mepuu n{n + 1Mn + 2)n + 3), urobBl OpPeICTABUTE NOJAKOPEHHOE
BLRIpAMEHNE B BHJAE KBAJpAaTa.

3) Brinonuure npeodpasoBaHHA M JaHTe OTEET HA BONPOC 3ATAYMH.

482, ¥VupocTUTe BEIpAMKEHHE!

a) \(-a); 6) (—a)i(-b)".

K naparpady 6

483, BoiHecHTe MHOMKHTEIR H3-M0J 3HAKA KODHA:

a) 0,5V60a”; g) 0,14150x%; 1) av18a’;

6) 2,13300x"; r) 0,2v2254%; e) ~my48am®
484. CpapHuTE UTHCIA:
a) 0,2200 u 1048; B) 0,5J108 u 943;

6) ?E n 0,8/50; r) _J_a u 4,528,

485. PacnonoduTe B NOPAAKE BO3PACTAHWA YHCIA:

a) 272, V30 u 72; B) 8/0,2, V41 u 24250;
i -
@) 5\/%, VIT u %u"ﬁ r) 12‘,'{_&, J89 u _\.'16

JononnvtencHblie ynpasxdHeHwa k rnase |l 111



486. BrinmoaHuTe YMHOMEHHE:

a) Vx(a - Jb); 1) Gx +\Jy)edx - Jy)
6) (Vx + Jyx; ) (Ja —Vb)3Ja + 2Vb);
) Vab(Ja + Vb x) (2Va +Vb)(3Va - 2Vb);
r) (Jm = Jn)Wmn; 3) (4x —J2x)x - V2x).
4A87. ¥upoctHuTe BRIpaKeHHe:
a) (1-x)(1++x +x); B) (m —Jn)m + n + Jmn);
6) (Wa +2)(a - 2Ja + 4); ) (x+ Ju)* + y - x\y).

488, [IpeacraBbTe B BHAEe KBAJPATA CYMMBI HJHM KBaJpaTa PasHOCTH BhI-
pamenmne:

a) x-4.,/x-1+3; 6) y+2Jy+2+3.

489, JoxkamuTe, 4TO:
a) ﬁ+4v‘r§=2+wf§: ) \EB-JE+19=\|'§+4.

490, Haligure sHauenme BRIPAMKEHHA:
a) x> —6upm x=1++5; B) x*— 4x + 3 npu x =2+ 3;
3+ J'E

6) x* — 6x npm x=3-43; r) x* - 8x + 5 npu x= 5

491. HokamuTe, 4To SHAYEHHA BbIDANECHMIT

JT+48+1-48 u JT+4B.7-43

ABMAKTCA HATYPAIBHBIMH YHCIAMH.

492, oramuTe, YT0 3HAYSHHE BhIPDAMKEHHA €CTh YHCAO PAlHOHAABHOES!
1 1 1 1

a = ’ o T g
) 325 3z s ) T2l Tl
493. HaiinuTe aHaueHHe BhIPAMKEHHA:
1 1 ; J5-43  J5+3
P o T— B] 7 + = :
11-2J/30 11+2/30 J5++3 J5-.3
= Iaa
6) 5 + 5.—: r) 11+‘..'E+11 vﬂ_
3+2/2 3-2/2 11-421 114421

. 2
494. Haiijure 3HaueHne apodn % mpu x=3+5 u y-3-5.
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495. CoxpaTtiTe Apodb:

ilx =5y 23 - 2z
VXYY, g) 22-xvx

a) —
Jx —Jy

496. CorpaTuTe Ipodb:

a) u'E+\-"E . 6) a—a.n"ﬁ_a+3
ava + b’ ava + 33

497. Coxparure apodhb:

J70 - 4/30 & 9-2/3
Ja5 - 15’ 3/6 - 22’

= _ o fo _
6 JB-5 . 5 2qa+?~2 .--JE-
\l'ﬁ_\'llﬂ 2+\lﬁ_\|2
498, Coxparure apobb:
2,105 6 W10-1%-3
4-410 " J10 +4/3-1

499. OcroboguTeck 0T HPPAIHOHAILHOCTH B sHaMeHartene Apodi:

1++Ja x—Jax 23 -3
a) —; 7] ; B] ———
) va ) aJx ' ) 543
500. OceofoguTechk 0T HPPAIHOHAJIBHOCTH B 3HAMeHAaTele ApobH:
by /b + byJa 2-3y2
a) 4oy, g) ab+bia, g) 2342
by Jab 4.2

501. OceofoguTeck 0T HPPALMOHAJIRHOCTH B 3HaMeHaTele Apob:

.r—g'?y+y. 1-24x +4dx,

a ] B) ———————;
) Jx—Ju ) 1-24x
2 il
5) g+.?.JE+a; r) ah+2ab+4
3++a ab + 2
502. OceofoguTech OT HPPALHOHAILBHOCTH B HHCAHTENE Apodu:
ﬂ] ﬂ; B] i,
Jx 49_-T7Ja +a
E] .u+~."3_ I'] u"n?'—l
uJS ’ MR+ J;E - 1+
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503. OcpofoauTeck 0T MPPAIlHOHANBHOCTH B 3HaMeHaTele ApoGu:

1

. 1
u"§+u"§+1’

Vs-3+2

G)

a)

204, Ipn kakom sHadenun X apodb

aHaAYeHHE?

305. YupocTuTe BeIpa:KeHHe:

\.'IX = \-'z

— —

— [PHHHMAaeT HanGoIbIIee

-
a) 1 %—Jlﬁﬂ; 5) EJI% ~ 27,

6) V35 +104/0.6; F) 0,524 + 10\[2.

06, ¥opocTHTe BRIpAMKEHHE!

1 1
a) ( — + _) 8
x+xjy  x-xjy 2

ﬁ} [ Vit - \.": y | (b - ujz
\"'E : \'IE .,I'E i \5 J 2 '

507. [lokaskHuTe, 9TO 3HAYEHHE BhIPAXNEHHS

Jb+49-14Jb + b+ 49 + 146

opu 0 = b = 49 He zaeucuT ot b.

508, Iocrpoiire rpadmEn QVHKILHI

y=x;

y=+x-3;
¥ =+x+3;
y=Jx-3;
y=x+3.

509. [Tocrpoiire rpaguk yHEIHH y = -~ —,
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pciEERY YPABHEHUA U CUCTEMDI
YPABHEHUU

B aTol rnase Bwl cOenaeTe HOBLIA War 8 Way4eHuu anrebpul. Bol 6yne-
TE€ pPEWAaThL HOBLIE BWAbLl YPaBHEHWH C 0AHOM NEepemMeHHOR 1 npexae BCero
Hay4WTEChk PEWAaTe KBEaApaTHele ypaBHeHwdA. Bwl yanaete opmyny KopHel
KEAOPaTHOrD YPABHEHWS, KOTOPAA NO3BONAET BbIHMWCIATH KOPHW YPAaBHEHWA
no ero koadduumentam. 3ty GoOpMyny Bol CMOXETE NPUMEHATE HE TONLKO
Ha ypokax anrebpel, HO W HA YPOKax reoMmetpuu, Guanku, radopmatikn.
Bel yasaeTe 0 CYWECTBOBAHWK 38BMCWMOCTH MEXOY KODHAMW KBAAPATHOMD
ypaBHeHMa W ero koadduumedTamu. Popmynsl, BLIpaXalOWMe 3Ty 3aBK-
CUMOCThL, BbiBEN B KOoHUue XV B. dpadHuyackwii matematwk Ppancya Buer
Bul AETANEHO NO3HAKOMWTECHL C KBAOPATHLIM TPEXYNEHOM: y3HaseTe, B Ka-
KMX CRy4anx WM kakum 0Dpasom KBaapaTHbid TPEXYNEH MOXHO DPa3noXWTb
Ha muoxuTeny. Bol GyneTe pewate HeCNoxHble ApobHLe pauvoHanbHbIE
YPABHEHWA W Y3HAETE O BO3MOXHOM MNOABNEHMW MPA WX PELUEHMA Tak Ha-
3blBAEMBIX MNOCTOPOHHWX KOPHER. 3HakOMCTEO C HOBbIMW BMOAMW YpaBHE-
HWIA NO3BONWT Bam pewarts Gonee pasHoofpasHole TEKCTOBLIE 3aaaqw. Bl
NPOOONXNTE W3YYEHWE YPABHEHWIA C ABYMA NEpReMEHHBIMW WM WX CHCTEM;
npw atom GyoyT paccmarpuearecs kak rpadudeckwe, Tak w anrebBpande-
ckwe cnocobel WX peleHus.

. KBAAPATHOE YPABHEHME WU ErOo KOPHM

20. HenonHblie KkBagpaTHblie ypaBHEHUS

Kamxooe ua ypaBHeHHR

—x2 +6x +1,4=0, 8x’—-Tx =0, .rz—%=ﬂ

HMEeeT BH
ax> + bx + ¢ =0,

rjge ¥ — nepeMeHHad, a4, b 1 ¢ — uncna.

& 7. KBaapaTHOE ypaBHEHWME W erg KopHW | 115
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B nepsom ypaBHesun a = -1, b= 6 uw ¢ = 1,4, Bo BTOpOM — a = B,

b=-Tue=0,5Tpeteem —a=1,b=0ne¢ =~ 1 Tagme ypaBHeHHA

w

Ha3bBIBAMOT KBH(?{JH.MH bILWU YPASHENUAMU.

RBMD&THHM YPaBHeHHEM HA3IBIBAETCH
YPaBHEHHe BHAA ax* + bx + ¢ = 0, roe x — nepeMeHHasd,
a2, b © ¢ — HekoTOpwle uMcaa, npuuém a = 0.

Uuena a, b 1 ¢ — woxdxpHiMenTsl KBAOpaTHOTO ypasHeHuA. Yncao a
HA3BIBAKOT MepBhIM Koadpuinenrom, duciao b — BropeiM woadriineH-
TOM H YHCJAO ¢ — CBODOIHBIM UJIEHOM.

B kadjgom M3 ypaBHeHHIH BHaa ax® + bx + ¢ = 0, rne a # 0,
Hauboabllad crenelik nepeMendoil x — ksagpat. OTCHIa M HasBaHME:
KEBAJADATHOS YPABHEHHE,

SaMerHM, 4TO KBAAPATHOE YDABHEHHEe HASBIBAIOT eIl ypaBHeHHeM
BTOPOH CTeNeHH, TAK KAK ero JeBas 4acTh eCTh MHOTOWIEH BTOROH cTe-
MEeHH.

KsagparHoe ypaBHeHHe, B KoTopoM KoadpuilMeHT npu x° pasen 1,
HASLIBAIOT npusedénnmm weadpamubiym ypasHenuesm. Hanpumep, npm-
BeJEHHLIMH KBAJADATHBIMH YDABHEHHAMH ABIAIOTCH VPABHEHWHA

2-11x+30=0, x*-6x=0, x*-8-=0.

Ecin B KBAApaTHOM ypaBHeHHH ax’ + bx + ¢ = 0 XoTa Obl OQMH M3
koapuiinenTor b MIH ¢ PABSH HYIK, TO TAKOE VPABHEHHE HAZLIBAKT
HENOLHbLM rfsaﬂpamnbm ypasnenuenm. Tar, yvpapHennsa —2x° + 7 = 0,

3x — 10x = 0 u —4x* = 0 — HemoJHBE KBAJPATHEE VPABHEHHA.
B nepeom na wux b = 0, so sropom — ¢ = 0, B Tpethem — b =
nec=0

Henonnsle kKBajpaTHbie ypaBHeHHA OBIBAKOT TPEX BHUAOE:
I)EI:“'+C={},I‘,£LEL'-"—*|];

2]axf+bx=ﬂ,r';|;eb=f{);

3) ax® = 0.

PaccMoTpuM perieHme YpaBHeHHH KaMXI0T0 H3 9THX BHIOE.

Mpumep 1. Pemuwm ypasuenne —3x° + 15 = 0,

b Ilepenecém cpBoDOOHBIN YIeH B OPABYID YACTE YPABHEHMHA M pasje-
JHM 0De HACTH NOJVHHBIIErocA VpaBHeHHA HA —3:

-3x* = -15,
=5,
OTrcoga
:r='.n'f5 HIIH r=—\n'g.

OTeeT: x.-'fg; —\I'E.

IGECER] Ypaevenwa 1 cucTemsl ypasHeHui



Mpumep 2. Pemum ypaeaenne 4x° + 3 = 0.

b Ilepenecém cBoODOIHEIN 4WIeH B NPABYH MACTE YPaBHeHHA W obe =a-

CTH NOJYMHBINETOCH VPABHEHHSA pasienum Ha 4:

4x* = -3

.rz = — E.

4

Tak Kak KBEAAPAT YHCIA He MOMET OBITH OTPHIIATENLHBIM HHCIOM,
TO [OJYUHBIIeeCH YDABHEHHE He MMeeT KopHeii, A CJIE0BATEIBHO,
He HMeeT KOpHell B DABHOCHJBHOE eMy ypasHeHue 4x° + 3 = (0.

OTeeT: KOpHeil HeT.

Boofime ans pelleHHA HETONIHOTO KBAJPATHOIO VPaBHEHHMA BHJAA

ax* +¢=0 npu ¢ = 0 nepeHocAT ero cBoODOOHBIH MA&H B NPABYI0 YACTh

p c
M fenaT obe YacTH ypaBHeHMA Ha a. IloyualoT ypaBHeHHe X% =—-,

a
PABHOCHJIBHO® YDPABHEHHID ax® + ¢ = 0.
[
Taxk kax ¢ # 0, T0 e =0.

c
Ecnu —E:»U. TO YPABHEHHE MMeeT [BA KOPHSH:

- v
c | ¢
AENa TSy

Ecan —%«:ﬂ, TO ypaBHEHHME He HMeeT KOpHeii.

NMpumep 3. Pemmum ypaprenne 4x° + 9x = 0.

b Paznomum JIeByIH HACTh VDPABHEHMA HA MHOMHTEH:

x(4x + 9) = 0,
Orewona
x=0mnm 4x + 9 = 0.

Pemum ypasHenne 4x + 9 = (O
4x = -9,

1
x=—2-
4

Oreer: 0O —2%.

Boobume pns peiiesHdsi HeNoJHOMN KBAJAPATHOTO VpaBHeHHA BHIA
ax® + bx = 0 npu b # 0 PacKAAALIBAIT €r0 JEBYI0 YACTE HA MHOMHTETH
H [IOJIYYAl0T YpPaBHeHHe

xlax + b) = 0,

Ipoussenenne x(ax + b) paBHO HYJIK TOrAa M TOJLKO TOr4a, KoOrjaa

x0TA Obl OAHMH M3 MHOMMHTeNell paBeH HYIH:
x=0mummax + b = 0.



Pemtasa ypapnenne ax + b = 0, 8 goropom a = 0, HaxoguM

f
ax = -b, x=——.
a

CneposarensHo, npouasegenme x{ax + b) ofpaniaeTca B HVIL NpH
2

b 3
x =0 u npr s Kopuamu ypaesHenmsa ax” + bx = 0 asnswores

b
yenaa 0 u ——.
i

3HauNT, HEMOJIHOe KBajpaTHOe ypaBHeHue Buza ax® + bx = 0 npu
b # 0 Bcerga MMeeT OBa KOpPHA.

Henonnoe kpagpaTHoe ypaBHeHHe BHJA ax® = 0 paBHOCHABHO ypas-
HeHnio x° = 0 ¥ NoaTOMY HMeeT eIHHCTBEHHHI KopeHb 0.

YnpaxHeHus

310, Heaseresa M KBAAPATHBIM VpaBHEHHEe:

a) 3,7’ ~5x+1=0; ) 21 +2x-2-0; ) T’-13=0;

6) 48x%—x* - 9=0; rfx+ x*—1=0; e) —xi= 07
511. BeinumuTe woappHIIHERTE KBAJADPATHONO YPaBHEeHH:

a) 5x* —9x + 4 = 0; r) x2 + 5x = 0;

6) x> + 3x - 10 = 0; a) 6x* — 30 = 0;

B) - —Bx +1=0: e) 9x* = 0.

KakMe M3 JAHHEIX YPABHEHHUI ABIAKTCA NPUBEIEHHEIMH KBajpaT-
HEIMH YDABHEHHAMH T

512. IlpuBeanTe NpHMepsbl HENDOJIHBIX KBAAPATHBIX VDABHEHHI PasmImtd-

HBEIX BHIIOB.

513. Haiinure KOpHM ypaBHeHHA:
a) 4x* - 9 = 0; 8) —0,1x* + 10 = O; ) 6 + 24 = 0
6) —x2 + 3 = 0: r) 2-%4}; e) 3m?: -1 =0,

514, PemunTe ypaBHeHMe W VHAMHTE NPHOIHMEHHBIE sHAUEHHA KopHeii
¢ roudocTeio g0 0,1 (BocnoabsyiiTech HATBKYIATOPOM):
a) 2x* — 17 = 0; 6) 3t2 - 7,2 = 0 B) —-p° + 12,6 = 0.
515. Pemure ypaBHeHHE:
a) 3x° — 4x = 0 B) 10x% + Tx = O; n) 622 — z = 0;
6) —5x% + 6x = 0: r) 4a® - 3a = O; e) 2y + y* = 0.

—
|
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16.

517,

Pemure ypasHeHHe:

a) 2x2 + 3x = O; B) 5u® — du = O; on1- 4y =0
6)3x*-2=0 r) Ta — 14a® = 0; e} 2x*- 6 = 0.
BepHo IH yTBep:KIeHHEe:

i) HeNOJIHOE KBAJPATHOE VDABHEHHE xz = 19 = 0 He uMmeeT Ropnei&
0) HemoJaHOe KBAApaTHOe ypapHeHHe x- + 19 = 0 He HMeeT KopHeii;
B) HEIIOJMHOE KBAAPATHOS YpaBHeHHe x* + 19x = 0 He HMeeT KopHeH?

Haiigure sHAUeHWA NepEMEHHOM g, OIPH KOTODPBIX:

a) aHayeHHe BEIpaXkeHmus ba’ + 5a — 6 pasHo 24;
6) sHauenue Bripaxennas ala — 4) pasuo G0,

. Pemure ypasHeHHE:

521

522

B

523.

524.

525.

H526.

a) 4x°*-3x+ 7 = 2x°+x+ T; B) 10 — 8x* = x* + 10 - x;
6) -5y° + 8y + 8 = 8y + 3; Nl1-2y+3f=y-2y+1.
Haiinure KOpHH VpaBHeHHA:

a) (x+3}x—4) = -12; B) 3x(2x+3) = 2x(x+4,5)+ 2;
6) 1%; (2t + 1}[%1‘ ~1|=0; r) (x— 1) x+1) = 2(xf - 3).
Peminre vparHeHHe:

a) 2 — 5 = (x + 5)(2x - 1); B) 6a® — (@ + 2)° = —4(a - 4);
6) 2x — (x + 1) = 3x° — 6; r) (5y + 20y — 3) = —-13(2 + y).

Ipoussenenie ABYX NOCIeJOBATENRHBIX Ieabix ducen & 1,5 pasa
fo/iklde KBEAJApaTa MeHbInero Ha3 HEHX. Hafinure st unena.

TerHHCHEIN KOPT OpeacTaeaser codoli NpAMOVIOIBHYIO nncm;a.m{y
IIHHA KOTOPOil BABoe DOJbINE HPHHEL, a NIomais pasga 800 M*
Haifigure aauiy M MIMPHHY KOpPTA.

Ecnu or KeagpaTta OTpe2aTh TPeYTOJIBHHE nﬂuﬁmaﬂbm 59 e¢m®, ToO
[LIOIIAAE OCTARIIelicAa yacTH Dyger papHa 85 cwm”. Haligure cropony
KBaipaTa.

JBe rpyOnel TYPHCTOE OTOPABMIMCE OQHOBDEMEHHO H3 OJHOTO IVH-
KTa — OJHA HA CEBEp O CKOpPOCTEH 4 KM/, A Ipyrad Ha 3amaj
CO CKOPOCTRI D KM/u. Hepez kakoe BpeMA DACCTOAHHE MEMHIAY TV-
pHeTAMH OEaMeTcs paBHEIM 16 mm?
gt

I[TyTe crODOAHO TATAKINETD TETA BRIMHCIAESTCA 1o QopMyie § = =i
roe t (¢) — Bpema, g = 10 m/c®, 8 (M) — npoilileHHBIH NOYTE.
Yepes cKOIBKO CEKYHI OT HAYAJMA NAJeHHA HaMeHB JOCTHIHET AHA
mwaxTel rayonHoil 80 m?

G 7. KEOAPATHOE YpaBHEHME W ero KOpHH
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527, lupuna 3eMeJBLHOIO VUYACTKA, HMe-
iere GopMy OpAMOVIOJIBHMEA, ©€O-
cTaABIAeT Ta% ero IJAHMHBI, 4 ero IJo-
mane pasaa 4800 m*, Haiiante giway
zabopa, Orpamiialonero aToT YIACTOK.

528, Tenernaop UMeeT NIOCKHI aKpaH nps-
MOYVroneHOH QopMel. B nacnopre ¥ Te-
JeBH20PY VHA3AHO, 4TO IJHHA BKpAHA
OTHOCHTCA K IDHpHHe Kak 4 1 3, a gua-
rouank paeHa 25 awimam. Haiinnre
JJIHHEY M UTHPHHY SKpaHAa B A0MMax;
B canTumMerpax (1 gmiim = 2,54 cwm).

529. B kAKX KOODAMHATHBIX YeTBEPTAX PACIOIOMKEH rpafur (PYHEILHK:

a) y=(1-v2)x; 6) ¥ = (4 —15)x; B) y=(35-57)x?
830, Hajiaure 3HaYeHHe BeIpAMKeHHA %rf+\.'} np x = 0,36 u
npu x = 49,

21. ®opmMmyna KOpHeW KBaapaTHOro ypaBHeHus

Pacemorpus Tenepk, KAK PEMNIAIT KBAAPATHEIE YPABHEHHS, B KOTD-
prix oba xoadupuOHeHTA NPH HEM3BECTHBIX M CBODOAHEIN 4ieH OTJIHMYHBI
OT HYJH.

Hauném ¢ npumepa. PemmusM vpagHeHue

Tx: —6x -1 =0.

Pagnenus ofe gacTi »T0oro ypasHeHHA Ha 7, NOJAYVUHM PABHOCHJIBHOE
€My NPHUEEAEHHOE KBAJAPDATHOE ypaBHeHHE
; G 1
X-2x—- =0,
7 T

o : L] 1
Brigennm ua tTpéxuieHa %7 = —X - = KBajJpaT JBYyuJIeHa. Ilna sToro
i
s B : 3 -
PA3HOCTL X° — —X NPeACTABMM B Buie X —2.2x, npHGasMM K Heil Bbi-
i i

3
7

2
| M BbIMTEM ero.

paxennue |
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YpaBHeENe MMeeT IBA KODPHA: —

Cnocof, ¢ DOMOIIBE HOTOPOrO MEI DEIOHJIH YVpaBHeHHe, HASBIBAKOT
autdeneHuem keadpama deyyaeHd.

PemeHde KBAJDATHHEIX VPABHEHHI BELIEJIEHHEM KBAILDATA IBYHICHA
HACTO NPHBOIWT E rpoMo3gruM npeobpazopanmam. Iloatomy nocrynawoT
nnaue, Pemawr ypapHenume B ofmieM BHAE M B Pe3yibTATe NOJYUAKT
dopymyay kopHeil. 3arem aty QOpMyJayY NDPHMeHANT NPH pPelleHHH JIH-
f0ro KEAADATHOTO VpaBHeHHA.

PemnumM KBAIDATHOE YDABHEHHE

ax® + bx + ¢ = 0. (1)
® Pasgenns ofe ero 4acTH Ha d, NOJOVYHM PABHOCHJILHOE MY [pHEe-
IEHHOP KBAIpPATHOE YpABHEHHE
1 b ¢
L el By | A
a a

IMpeobpasyem aTo ypaBHeHHEe, HCOOAB3IVA NOpeobpasoBaHHA, AHAIO-
FHYHLIE TeM, KOTODBIE IIPDHMEeHAJTHCE B PACCMOTPEHHOM BBIILE ITPH-
Mepe:

G K.".-_I_"_[_:.'i|I':_II: YPaBHEHWE W 20 KOpHK
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( bY B e
X4+—| =—5-—-—
\ zaJ 4a® a’
f b b dac
X4 —| =——. 2
b= v (2)
¥paeHenue (2) papHOCHIABHO yvpaBHeHHO (1). Yucno ero kopHeil za-
b — 4
BHCHT OT 3HakKa ApobH TM Tak kak a # 0, To 4a° — nonoxu-
o
TEABHOE YHCA0, NOITOMY 3HAH amu npobH onpejendeTcd 3HAKOM eé
YHCAWTENA, T. €. Bupaskenus b° — 4ac. DTo BhIpaKeHHe HA3BIBAIOT
duekpumunanmom rxsadpamuozo ypashenus ax: + bx + ¢ = 0
(¢« IHCEPHMHMHAHT» NO-JATEIHA — pasanuutens). Ero obosanagaior

Oykeoit D, T. e.
D = b* - dac.

Sanumem ypaeHenue (2) B Buje

( »Y¥ D

X 4 = = —

|-. 2E.I' ! 4u':
PHGCMUTDH[‘-‘I TENEDE PAITTHYHBIC BOAMOMHEIE CJAVYAH B SABHCHMOCTH
oT anauyedus D,
1}y Ecnu D = 0, 1

b \.'ILJ b \.'I.D
x4+ =—— HIH X+ —=
2a 2a 2a 2q '
b D b D
X ———— HIH X = ——
2a 2 2a 2a
_bh_JD b+
¥ = —b—+D HIH X = b—“m+
2a 2a
Takum obpasom, B aToM cayuae ypasuenue (1) uMmeer nBa KOpHA:
_bh-D it D
X, = M H X,= bl—"ﬂ
2a 2a

IlpuHaATA CcHeyIONad KPATKAA 3AMHCH, KOTOPVIO HASBIBAIOT JOpMY-
A0 KOPHED KeadpamMuozo ypasHeHus:

x= :‘f-—i;"l—'_q. rae D = b — 4ac. (I)

2} Ecou D = 0, To ypapHenue (2) npuMer BHI
f h 42
x+—| =0
*+2:)
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Oreoga
b
X+ —m ﬂ,
* 2a
]

I==—§E-

b
B srom cayvdyae ypasHenue (1) mmMeer 0JHH KOpPeHE g

Mopmyaod kKopHel KBaJApPATHOrO VPABHEHHA MOMHO MOJIB3IOBATLCH
u B arom caydae. Helicreurensno, upun D = 0 dopmyna (I) npa-
HUMAaeT BHJ

—h+ \.'IE
X - ——
2a
OTEYIA
ol
2a’

n
3) Ecan D = 0, to smauenue apobu pe | OTPHIATEIBHO H DOTOMY

uz
YpapHeHHe
: bY D
X4+—| ==,
[ +-2a: 4a®

a cAeJOBATENBHO, W ypaBHeHHe (1) He umMewT KoOpHeil.

Taxum 00pazoM, B 3AaBHCHMOCTH OT 3HAYEHHA AHUCKPHMHHAHTA KBA-
ApaTHOe YPABHEHHE MOMKeT MMEeTh ABa kopHA (npa D = 0), oiHH KODeHb
(nmpu D = 0) nan He uMeTh KopHeill (nmpu D = 0).

I[Mpu pelneHHH KBagpaTHOTO ypaBHeHHs no dopuyne (I) oene-
coofpasHo MOCTYOATE CAeayiomuM obpasom:

1) BRIYMCAUTE AMCKPHMHHAHT H CPABHHTE €70 ¢ HYJIEM;

2) ecau AMCKPHMHHAHT MOJOMHTENSH HIH PABEH HYJIH, TO BOC-
NOJAL30BATECA (DOPMYIOH KOpDHeH, eciaM DTHUCKPHMMHAHT OTPHIIA-
TelleH, TO 3ANHCATE, 9TO KODHeH HeT.

i
i

e oo oo o e o e . . S S S S S — —

Hpumep 1. Pemmm ypasnenne 12x° + 7x + 1 = 0.

b Haiigém aucKpHMHHAHT!
D=7-4+12+1=1,D03>0.
MMpumenum QopMyay KOpHeH HBAIPATHOTO YPABHEHMA:

po STENL L T24]
T 24 T T 24
OTreerT: —l, o
4
§ 7. KpagpaTtHoe ypaBHEHME W Bro KOpHW
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Mpumep 2. Pemum ypasuenne x° — 12x + 36 = 0.
P Hueem 5
D=(-12y-4-+1"'36 =0,
12 'l] i 12;0_
OreeT: 6.

Mpumep 3. Pemium ypasrenne Tx® — 25x + 23 = 0.
b Hueem
D=(-25°"-4-7-23 =625 - 644, D < 0.

OTpeT: KOpHeil HeT.

Ha dopmyasr (1) MoMHO TOAVYIHTE APVIYI0 (OPMYIY, KoTOpoil vios-
HO MOJB30BATECA DU PEUIeHMH KBAIDATHBIX VPABHEHHH ¢ YETHBIM BTO-
PBIM Koa(pHIIHeHTOM,

® PaccMoTpHM KBAJIPATHOE VDPABHEHHE
ax® + 2kx + ¢ = 0.

Haiigém ero guckpumupant: D = 4k° — 4dae = 4(k° - ace).
Duenn,u;lm 4TO YUHCIO KOPHell ypaBHeHMS 3aBHCHT OT 3HAKA BeIpa-
smenna k° — ac. O6OZHAUMM 5TO BhIpa)ceHUe yepes D,.

Eenu D = 0, To no gopMmyie KopHeH KBAJIPATHOIO VPABHEHHA [10-

JYUHM
f . ' I
. -2k + \;4."'1] _ ~2k £ 2,/D, _ ke Dy
2a 2a a ;
-k+ (D
T. €. x=+, rae D, = k¥ - ac.

BHaYMUT, ecaM KBAIDATHOE YVDABHEeHHEe HMeeT BMJ
ax® 4+ 2kx + ¢ =0,
To npu Dy # () ero KOpHH MOryT OBITE HAHIEHLI M0 (GOpPMYIe

xX =

-kt /D,
i

» tne D, = k* — ac. (I1)

Ecau D, = 0, To ypaBHeHHe KopHell He HMeer,

Mpumep 4. Pemuum ypasnenne 9x° — 14x + 5 = 0.
» Umeem D, = (-T)* - 9 -5 = 4,

‘ +
I=?_~."Z T+2

-
]

Orser: =; 1.
a9
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YnpaxHexus

531. BoluMcauTe AMCKPUMHHAHT KBAJAPATHOO YPABHEHHA H VEAMHTe
T uneno ero KopHeii:
a) 2x + 3x + 1 = 0 B) 9x% + 6x + 1 = 0;
6)2x* +x+ 2 =0; r) x> + 5x — 6 = 0.
532. Pemure ypasHenue:
:1}3.::' - Tx +4 =
6) 5x° —Bx + 3 =

: n) 5y° — 6y + 1 = 0;
: e)dx® + x — 33 = 0;

| =<

B) 3x% — 13x + 14 = O; ®) y* — 10y — 24 = 0;
ry 2¢° — 9y + 10 = 0; a)p? +p—-90=0.
533, Pemiure ypaBHeHHE:
T o a)ld4x*-5x-1=0; r]1—18p+81p2=ﬂ:
6) —y* + 3y +5=0; n) -11y + y? — 152 = 0;
B) 2x* + x + 67 = 0; e) 18 + 3x* — x = 0.
334, Haligure KOpHM VDABHEHHA:
T a)bx?-1lx + 2 = 0; r) 35x + 2x - 1 = 0;
6) 2p° + Tp - 30 = 0 n2yf-y-5=0;
B) 9y° — 30y + 25 = 0; e) 16x* - 8x + 1 = 0.

535. Ilpy xaKHxX 3HAYEHWUAX X:
a) TpéxuneH x2 - 11x + 31 NpHHHMAET 3HAYEeHHe, paBHoe 1;
6) sHAUEHHMHA MHOTOWIEHOB X° — Hx — 3 u 2x — 5 paBHbI;
B) aByugen Tx + 1 pasen Tpéxuwieny 3x° — 2x + 1;
r) tpéxunen —2x* + bx + 6 paseH aByuneny 4x° + 5x?
536. IIpn kakmx szaquHax X NPHHHUMAKT PABHBIE 3HAMEHHHA:

a) AByuJIeHE x° — 6x u 5x — 18;
6) Tpéxunens 3x° — 4x + 3 u x° + x + 17

537. Pemnre ypasHenune, ucnoisaysa gopmyay (II):
a)3x—14x+1ﬁ=-:} }1}4!2—36£+TT 0;
6) 5p° — 16p + 3 = 0; e) 15y° — 22y — 37 = 0;
B) d* + 2d - 80 = 0; ) T2* — 20z + 14 = 0;
r]x2—22;r—23 0; a) y°* — 10y — 25 = 0.

538. Pemuure yvpasHenue:

T a)8xt - 1dx + 5 =0 n) m® + 6m — 19 = 0;
6) 12t + 16t - 3 = O; e) 5y° + 26y — 24 = 0;
314§+4p+1=0; #) 2° — 34z + 289 = 0;

0

r) x* — 8x — 84 = a) 3x2 + 32x + 80 = 0.

539. Peminte ypaBHeHHe:

Bl

a)2x* - 5x -3 =0: ) 32 -3t +1=0;
ﬁ]3x-8x+a1—'ﬂ: e) x* + 9x — 22 = 0;
B) 5x° +9x+4=ﬂ, #x) y® — 12y + 32 = 0;
r) 36y° — 12y + 1 = 0; a) 100x* - 160x + 63 = 0.

. KeanpaTHOE ypaBHEHWE M ero KOpH! 125



540. Pemiute ypasHeHHe:
a) 5x% = 9x + 2;
6) —t° = 5¢ — 14;
B) 6x + 9 = x%;
ryz -5 =22 - 25:;

341. Pemure ypasuenue:
a) 25 = 26x — x7;
6) 3t2 = 10 — 29¢;

B) y° = 4y + 96;
H42.
a) (2x—3)5x+1) = 2x +

0) (3y — 1)y + 3) = y(1 + 6y);

243, Peuunre yvpagHeHue:
a) (x + 4)° = 3x + 40;
6) (2p — 3) = 11p — 19;

B) 3(x + 4)% = 10x + 32;

r) 15y + 17 = 15(y + 1)%

d44. Pemrure ypaBHeHHEe:
2
a) rz L w11
ix  8x My
8 == g
5435,

m) y° = 52y — 576;
e) 15y° — 30 = 22y + T;
) 25p° = 10p - 1;

3) 209x% + 100x = 500 — 101x%.

r) 3p° + 3 = 10p;
a) x* - 20x = 20x + 100;
e) 25x% — 13x = 10x% — 7.

HaiinuTe KOpHH YpABHEHHA:

anj b

: B) (t-1)(t+1) = 2[5t 101

r) —z2{z+7T) = (2—2)=z+ 2).

o) (x + 1) = 7918 - 2x:

e) (m + 2)° = 3131 - 2m:
#) (x + 1)F = (2x - 1)%:
a)(n - 2)° + 48 = (2 - 3n) .

) 2 -1 _ o102 -0y

HaiianTe KOpPHH YPABHEHHA W VEAMHTE UX NPUOIMMKEHHBIE GHAUE:

HHUA B BHAE IecATHUHBIX Apodeli ¢ TouHocTek no 0,01:

a)bx*  —x-1=0;
6) 2x° + Tx + 4 = 0;
546.

B3y -2)-y=0;
r) yz + 8y — 1) = 3.

{daa patomu & napax.) Pemmure rpauueck ypasHeHHe:

a) ¥ - 2x — 1 = Q; 6) x* — 4x + 2 = 0.

1) OBcyzure Zpyr ¢ ApPYroM, B KAKOM BHAe yI00HO NpeICTABHTH
ypaBHeHHE,

2) Pacnpejnenure, KTO BRIIOJIHAST 3ajanue a), a KTo —
1 BREIIDOJHHATE HX.

3) HafizuTe KOPHH KAMI0TO H3 VDPABHEeHHI ¢ HOMOIIBIH (POPMYJIIED
KOpHeH KBAJPATHOIO YPABHEHHA M CPABHHTE HX CO 3HAUEHHAMH,
HAHAEHHBIMMY NPH rPpAQUUYECKOM PeLIeHUHN,

aananne 0),

| CUCTEMBI YPDABHEH



547.

548,

549

350.

a851.

852,

Pemnte ypasHeHHe x° = 0,5x + 3 cHauama rpadgHuecKH, a saTeM
¢ MOMOIIBW (POPMVIEL KOPHE.

HaiignTe KOPHH YpaBHEHHHA H VEamHTe MX npubam:xénnbie sHade-
HHA B BHIe JecATHUHBIX Apodeil ¢ rtounocre go 0,01 (Bocnons-
ayHTeCch HATBKYJIATODPOM):

a) x> - 8x +9=0; 6) 2y° — 8y + 5 = 0.

Pemure yvpapHeHHe:

a) 0,7x? = 1,3x + 2; r) 22 - 22 + 2,91 = 0;

6) 7 = 0,4y + 1y 1) 0,24° — 10y + 125 = 0;
B) x2 — 1,6x — 0,36 = 0; e) %xz +2x-9=0,

HpH KAKHX 3HAYCHHAX X BePHO DABEHCTEO:

a) é.r2=2.r—?; B) 4x° = Tx + 7,5:

: i .
6) x* + 5 = 2,6x; r) 6x* - 2 = x?

CyuiecTByeT JH TAKOE 3HAMEHHEe ¢, NpH KOTOPOM BEPHO PABEHCTEO
{ecsH CYIIECTBYVET, TO HAHIHTE ero):

a) 3a + 0,6 = 9a° + 0,36;

6) 0,4a + 1,2 = 0,16a® + 1,447

{ Sadava-uccaedosanue.) Pemnre ypasHeHHA:

a)x* -5x+6=0n6x’-5x+1=0;

6) 2x° — 18x + 6 = 0 u 6x* — 13x + 2 = 0.

1) IyeTes ogHa rpynna yMamiHXxcd BRIMOJHHT 3ajaHde a), a apy-
raa — s3aganue 06).

2) CpaBHUTE pea3yIbTATHEL M BRICKAMKHUTE NPeANOodeHHe O COOTHO-

WIEHHH MeAIV KOPHAMH YpaBHeHHH ax* + bx + ¢ = 0 u cx* +
+hx+ =10

3) JoxasxuTe, uTo Ballle NMPeANOJIOMKEHHEe BEPHO.

. CVIIecTByeT JU TAKOE 3HAYEHMe d, IPH KOTOPOM YpaBHeHHe

¥ —-—axr +a—-4=0:
a) He HMeeT KOpHeli;
0) uMeeT OQHH HOPEHB;
B) MMeeT ABa KOopHa?

'-'1‘l K‘_‘:._l,'_l[_).-'_lllil'_ll'_' VOaBHEHKWME W Bro KOpHW
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554, Hailpure 3vaueHue BREIPAMKEHNH!

u_i:a—l
—1% npa a = —1,5.
“8a

|
355, ¥Vnpoorure BRIpaMeHHe:

8) (21 + V14 - 2/35)- 37 4 J20;
6) (/5 + /3 — J15)v/5 — 3) + J75.

356. He Brinonnas mocTpoeHHA, HAHIHTE KOOPAMHATBEI TOYKH Nepecede-
HHA papHKoB ITUHeHHBIX DYVHKITHIT:

Ay =Tx-1uny=2x; By =bx+8my=38x+ 2;
By =38x-11uy = 4; ry=4-xuy= 3x.

22. PeweHnne 3apaud

Muor#e sagadM B MaTeMaTHKe, (DHIHKe, TEXHHEE PEUIAOTCA © 10-
MOUIE KBAADATHBIX YDABHEeHMHH.
PaceMoTpuM reoMeTpHuecKyIo 3ajady.

Japaua 1, Hafinésm xaTersl OpAMOYVTOABHOTO TPEVIOJABHHKA, BCAH H3-
BECTHO, UTO OJHH H3 HUX Ha 4 ¢M MeHLIIe Ipyroro, a THIOOTEHY3a
pasaa 20 cm.

b Ilyere menbiimit kater pased x oM. Torga Goabinwii kaTeT paseH
(x + 4) em. ITlo Teopeme Iludaropa KBaapaT rHOOTEHY3E] DABEH CYM-
Me KBAAPATOB KATETOB, T. &,

x? + (x + 4) = 20%
Ynpoerum aTo ypapHeHHe:

x4+ x? + 8x + 16 = 400,
2x? + 8x — 384 = 0,
x® + 4x - 192 = 0.

Pemne nogyueHHOe KBAADATHOE VDARHEHHE, HAHIBM, 4TO
x, =-16, x, =12,
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Mo cMblcay 3amadd 3HAYEHHE X JOKHO OBITE NMOJOMHTEILHBIM
UHCAOM. JTOMY VCIOBHIO VIOBJISTROPHET TOJBKO BTOPOH KODPeHb,
T. . YHCIO 12,

Oreer: 12 cMm, 16 cmM.

damaua 2. Teno OpoiIeH0 BEPTHEAJILHO BBEDX ¢ HAYAJBHOH CHODOCTLIO
40 m/c. Hepea cKOIBKO CEKVH OHO OKaxeTca Ha Beicore 60 m?

P Mz kypca (pH3MKH HM3EECTHO, YTO €CJAHM HE YUYHTHIBATE CONPOTHE-
IeHWE BO3NVXA, TO BeicoTa fi (M), Ha KoTopoil OpolleHHOE BEepTH-
KAABHO BBEPX Teao oxamerca deped f (c), momxer OwITh HaligeHa

no thopmyae
2
P L
Ly 3
rae v, (M/c) — HavdaleHAfd CKOPOCTh, £ — VCHOpDeHHe cBODOIHOrO

nagenudA, npudamEéano paegoe 10 m/c”.
IMoacrasue snavenus i ¥ v, B hopMyay, HDoayauMm
60 = 40t — 5¢%.
Oreroga )
5t — 40t + 60 = 0,
t? — 8t + 12 = 0.

Pemne noxyuyeHHoe KBajapaTrHoe pombh | [ [ [T 111117111
ypasHeHHe, Halifém, uto f, = 2, I I I N I O O I I O O R
ts 6. 804414ttt

Ha pucyuke 22 gan rpadmy 3asn- H—t

cHMocTH b ot f, Tae h = 40t — 512, L EEEEr AR

Ha rpajmea BHAHO, 4YTO Telo, 60 /| A
fGpollleHHOE BEPTHEAJBHO BEEPX, B I S I A T . 1 I

B TEYeHHe NepBex 4 ¢ mogHHMAa- LR o o e o e e e e

eTcsi BEepX A0 BeicoTel 80 M, a aa- 4'ﬂ_ FET T AV

TeM HauWHAaeT najarte. Ha Beicorte ik AT I N I I I

60 ™M oT 3eMIH OHO OKA3LIBAETCSH 3011 A
Ieaxdel: depes 2 ¢ M uepez 6 c —— .
nocie Gpocanus, a1, O O
Yenoeuio samgauH yAOBAeTBODHAIT 1044 AT
oba HallgeHHBIX KOpHH. 3HAYHT, (AL
OTBET HA BOMNPOC 347a4YH TAKOB: HA ' —r——+ —— >
BricoTe 60 M Teno okamerca yepes “ 1 :g'a:ﬁz?jﬁ:?js_’_“'

2 ¢ 1 uepea 6 c.

YnpaxHeHus

357. IlponasefeHne ARYX HATYPAJBHBIX YHCEJ, OJHO H3 KOTODBRIX Ha 6
fonsime npyroro, pagHo 187. Hailgure atw umncoa.

Pug. 22

558. Haiiaure nepumerp NpAMOYTOJIBHHKA, JJMHA KOTOporo Ha 4 oM
GoJblle WIMPHMHBLL, a Iomans pasaa 60 em®.



559.

&

561.

862,

563

a64.

565,

566.

a67.

2

569,

Oropogasiilt  yvuacTor, HMelOIHHE (opMy OpPAMOVIOABHHKA, OIHA
cropoHa Koroporo Ha 10 m Soavme apyroii, Tpedyerca o0HeCTH Ha-
ropogbo. Onpegennrte AMHHY M3TOPOAH, €CAM H3IBECTHO, HTO MJ0-
mane yyacrea pasaa 1200 m®

[lepumerp npamoyronsHuea pased 62 m. Halinure ero cropoHwl,
ecJIH ILJIONIAAL MPAMOYTOJLHHEA paBHAa 210 M2

HaiinuTe KaTeThl NPAMOVIOALHOTO TPeYTOJABHHEA, eCJIH H3BeCTHO,
uTO MX CYMMa paBHa 23 oM, a MIOILAAE JAAHHODO TPeVIOJbBHHMKA
pasua 60 cm”.

ITpouaeeleHre ABVX NOCJIEIOBATENBLHEIX HATYPAIBHBIX THCEa GOML-
me ux cymmbel ma 109, Hajfigpre atin unpcaa.

Muomanes AocKH NPAMOYroiasHOI (opvel pagaa 4500 om® . Hocky
PACTIHININ Ha [ABe 4YacTH, 0JHA H3 KOTOPBIX npencTaBnﬂe'r cof0H
KBAJIpPAT, & Ipyragd — nOpaMoyvronbHuk. Hafigmre cTopoHyY IIOJIY-
YUBINETOCH KBAJADATA, BCJIH IJAHHA OTIHASHHOND NPAMOVIOIBHHKA
pasaa 120 cm.

Or npAMOYroJdBHOrO JTHCTA KAPTOHA NIHHOH 26 oM oTpesanu ¢ IBYX
CTOPOH KBA/JPATHI, CTOPOHA KAMAOTO M3 KOTOPBIX paBHA UIMpHHEe
nuera. Ilnomans ocrasmeitca uactm pasna 80 em®. Haitoure wmm-
puay aucra waprona. Iokamure, yro sajgaua nmeer JABa pelleHdd,
M A Kadaoro chayvdas cgenaidte ueprés (B macwitabe 1 : 2).

B npAMOYroNBHOM TPeYIOJEHHEE OJHH H3 KATETOB HA 3 CM MeHB-
IIe MHO0TeHY3bl, a Apvroid #ga 6 cm Menbsme runorenyasl. Hafianre
THIIOTEHY3Y.

B mmnorearpe 4Mcio MecT B pALy
Ha 8 Doabme umnena pAnos. CroONb-
KO PAJLOE B KHHOTEATDE, CCIOH BCETO
B HEM MMeercAa B384 mecra?

Cmapunnas sadava. Cras obesban
sabapaaercsa. Bochbmasa uacTh X B
Keaapare pessured B gecy. Ocrank-
HEble JBEHANIATE KPHYAT HA BEPIIH-
He xonma. CEAKHM MHE, CHOJIBLKO
Beero obeapan?

Cmapunnan sadawa. Keagpar nartoil dactd ole3bdH, VMEHBIIEH-
HOIl Ha 3, cripaTanca B rpore. OnHa odezbAHA, BJAEIIIAA HA ACPEeBO,
Oplna euaHa. Cronabko Obuio obeaban?

Uncao pparouanei P BRINTYEJIOID MHOTOVIOJOBHHEA BRIMHCITASTCH IO

dopMyIe p=———, e 1 — HHCA0 cTopoH. B KakoM BRINVEJIOM

MHOTOVTOJBHUEKE JHaronanseil Ha 25 6oabllne, deM cTopod?
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ST0. Tlpu poskirpeiiue NepEEHCTBA MEOAR 1o (Qyrdoay OBLIO CBIIPAHO
36 marTueil, npuuém KaIad KOMAHIA CRIIPATA ¢ KaXqoil no ofm-
HoMYy pady. CROJIBKO HKOMAaHH YHaCTBOBAJIO B PO3birphiite?

571. B maxmatHOM TYpPHHpe OLLIO ceirpaHo 45 napruii. OnpenennTe uu-
C/I0 YVUMACTHHKOE TYPHHpPA, €CIH M3BECTHO, YTO KaMIBIH VUaCTHHEH
CBITPAJ € HAMIBIM 10 OLHOH NApTHH.

572, Or npaMoyroJIsHOTO JHCTA KAPTOHA, IJAHHA KoToporo pasma 60 cwm,
a wupuHa — 40 cM, oTpesanM 1o YIJAaM DABHEIE KBAJPATEL U U3
OCTABLIEHCA JACTH CKJIEHJIN OTEPEITYI0 KopoOky. HaiianTe cTopony
KBAJAPATA, €CJ1H W3BECTHO, YTO [IOIIAIL OCHOBAHHA KOpoOKH pPABHA

800 em®.
e 4

573. HaiinuTe TpH NOCHeJ0BATENLHEIX IEJBIX MHCAA, CYMMA KBAIDATOB
KOTOPBIX paeHa 869,

574. CokpaTuTe Ipodb:

40

G0

8ot - 27 .., ar—2x-—4da+8

9-12a + 4a®’ 3a—6-ax+2x

575, Hajigure 3HaueHne BuIPAMKEHMA!

(a + b - b

npu a = 5, b = 2,
2Jab + 26+ 1

A76. Pemnyre vpapHenue:

‘=l'l; 2 B=-x  B-x 41,

xx-3) =x
& 6 2 5 1 6 B0

| e+l  B8+x

l o) 4+ 2~ =2

' ) 3 4 i

|

' 577. He BrIMONHAA MOCTPOEHHA, HAHIHTE KOODIMHATHE TOYEK lepecede-
Hua rpadpuxa dyermun ¥ = 13x — 2,6 ¢ ocwl0 X B OCBIO Y.

§ 7. KranpaTtHoe ypaBHEHWE W Eero KOpHMW 131



23. Teopema Buera

[IpuEeféHHOe KBaJpaTHOe ypaBHeHHe x° — Tx + 10 = 0 umeer
kopau 2 w 5., Cymma wopHeil pasHa 7, a nponapenesame pasao 10, M
BUAMM, 4T0 CYMMa KOpHel paBHa sropomy wmoaduupeHnTy, BIATOMY ©
NPOTHEOMOJIOMHBIM 3HAKOM, 8 NPOM3BeJeHHe KopHell paBHO cBODOIHOMY
uneny. lokamem, 4To TAKHM cBOHCTEOM obnagaer Jnwdoe NpPHBEIEHHOE
KBAIDATHOE YPABHEHHE, MMEeWIee KOPHH.

s s

Cymma KopHell NpUBeIEHHOTO KBAJIPATHOTO YDPABHEeHHMA paBHA BTODO-
My Hoa(npHIHeHTY, BEATOMY ¢ NPOTHEOIOJOMHBIM 3HAKOM, 8 OpOHE-
BEICHHE KOpDHeH paBHO cBODOIHOMY *LIEHY.

® PaccMmoTpuM npusefHHOoe KBajpatHoe ypasHenue, Obozpauum Bro-
poii koadupuigHenT OVHEBOH p, A ceoDOgHBIIE unen OVEBON q:
x* + px +q=0.
JuckpuMunant atoro ypasmenus D pasen p* — 4q.
Hyers D = (. Torga sro ypagHeHHe MMeeT JBA KOPHHA!
= s
-p-D -p+D
H=——"H X,=—"—
1 2 2 a
Haiigém cyMMy B NpoH3BejeHHe KOopHe:
p-JD  -p+JD _-2p :

2 2z 2z P

=

p-D -p+D _(pf-(DF _p-0'-1q) _4g
El

2 2 Pl g

X+ Xy =

Hrak,
x +x,=-p,x, "x=4q.

Teopema moxaszaHa.

Ilpu D = 0 keagpartHoe ypasHenue x° + px + g = 0 umeer ogun
KOpeHb. Ecan yeJOBHTBCA CUHTATE, 4To npu [ = 0 KBajgpaTHOe ypas-
HeHHe HMeeT IBA pPaBHBLIX HKOPHHA, TO TeopeMa EY.EIE‘T BepHa H B 2TOM
caydae, JTo cIegver ua Toro, dTo npd o= () KopHH VDABHEHHA TAKKE
MOMHO BRIUHCIATE 110 opMyne

—p+JD
P R i Lo
2

HNoxazannaa Teopema HaseslBaeTcs rTeopemoil Buera no mmenn sHa-

MeHHUTOrD ipaHnyackoro marematura Ppancya Buera.

132 INEEERIT YpasHenwa 1 cueTemMbl YPaBHEHWNA
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Henoneaya teopemy BueTa, MOMHO BHIPpA3HTE CYMMY M IpOH3Beje-
HHe KOpHell NMPOH3BOJBHOTO KBAJPATHOINO YPAaBHEHMA Yeped ero Koady
(hHIIHeHTHL. ;

IlycTs KBagpaTHOe ypaBHeHue ax° + bx + ¢ = 0 HMeeT KOPHH X,
H x,. PaBHOCHIBHOE €My NpUBEJIEHHOE KBAJAPATHOE YPABHEHHE HMeeT
BRI

P .
P+2xr+==0.
il i

IMTo reopeme Buera
b c
X + X, = — Xy Xy = —»
1 2 a" 172 a

Crnpaeegnneo yTeep:aenue, odpartHoe Teopeme Buera:

Ecanm umcnaa m M 17 TAKOBEI, 4TO HX CYMMa pDaBHa& —p, a MOpPOH3-
Be/leHHe pPABHO ¢, TO 3TH YHCAA ABIAIOTCA KOPHAMH YpPABHEHHA
x* + px + g = 0.

& I'[zu VCJOBHIO m + n = —p, a mn = ¢. 3HAYHT, YypaBHeHHe
x° + px + g = 0 MOKHO 3AOHCATE B BHJE
¥ —-(m+ n)x + mn = 0.
IlogcragMe B aT0 ypaBHEHHE EMECTO NEePeMEHHOH X "ueiao m, no-
JVHEM
m® — (m + n)ym + mn m: - m® - mn + mn = 0.
JHAYHT, YHCJI0 M ABIASTCH KODHEM YDABHeHHA.

AHATOTHYHO MOMHO NOKA3ATE, YTO YHCIO N TAK:Ee ABRJIASTCA KOp-
HEM VDPABHEHHH.

PaccMoTpHM OpHMepE NPHMeHeHHA TeopeMmbl BHeTa M Teopemb,
ofpatnoii Teopeme Buera.

DOPAHCYA BMET (1540—1603) — dpaHuy3ckmin ma-
TEMATHK, BBEN cucTemy anrebpavdYeckux CUMBONOE,
paspaboTtan oCHOBLI anemedTapHoi anrebpel. O Bein
O0HMM W3 NepBelX, KTO 4ucna ctan obo3nadate Dyk-
BaAMM, 4TO CYLWECTEEHHO Pa3Bung TEOPWIO YPABHEHWA,
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Mpumep 1. Hafigém cyMMy ¥ NDpoH3BeleHHe KODHEH VDABHEHHA
3x°* - 5x + 2 =0,

b Jducxpumunanr D = 25 — 4 -3 - 2 = 1 — NOA0KHTENBHOE THCIIO.
BHauuT, YpaBHEHHe HMeeT KOPHH. OTH 3Ke KODHH HMeeT NPHBenSH-
2 D

2
HOoe KBAAPATHO® YDABHeHHe X -—x+§={). 3uauuT, MO TeopemMe

)

Buera cymMma KopHeil ypaBHenus 3x° — 5x + 2 = 0 paBHa %‘

us 2
a4 NMpoH3BeIeHHe KODHEH PABHO 5

ITo Teopeme, ofpaTHoii Teopeme Buera, MoMHO OpPOBEpPATH, Ipa-
BHIALHO JH HAHIEHB KOPHH KBAJADATHOTD VDABHEHMH.

NMpumep 2. Pemunm ypasHenne x° + 3x — 40 = 0 ¥ BRINOJHUM TIpO-
BEPKY N0 Teopeme, o0paTHOH Teopeme Buera.

¢ HaiinéM aHCKDUMHHAHT:
D=3+ 4-40 = 169.

IMo ¢opmyne kKopHeil KBAJPATHOTO YVPABHEHWA IIOJIVUIAEM

2

gl o TS

Orewoga
x, = -8, x, = 5.

INokakenm, yTo KOPHM YPaBHEHUA HaiijeHwl npaBuakHOo. B ypas-
HeHnu x° + 3x — 40 = 0 koadpuIHEHT p paBeH 3, a CBOGOI-
HEliT waen g pasen —40. Cymma naligennsix uncen —8 1 5 pasHa
—3, a4 ux nponzeeneHde paeHo —40. 3EaunT, Do Teopeme, obpaT-
Holi Teopeme Buera, aTH uHCcAaA ABIAKTCA KODHAMH VDaBHeHHS

x2 4+ 3x - 40 = 0.

IMpumep 3. Hailiném nogbfopoM HOpPHH VpPABHEHUA
2*-x-12=0.

P Huckpumuuanr D =1 — 4 - 1 - (—-12) — nonoxuTelsHOE WHCIO.
IMyere x; 1 x;, — KopHU ypaBHeHua. Torga
x;+ 2= 1w ox; - x, = —12.
Ecam x, # x; — Iejkle YHCHA, TO OHH ABIAKTCA JeJHTEIAMH 4H-
ciaa —12. YuurelBag TakMe, YTO CYMMA BSTHX 4YHCeN paBHA 1, He-
TPYAHO JorajarTeed, 4To X, = —3 H x, = 4.

134



YnpaxHeHus

278, Hailtnure cymMMy M NpPOH3BEJeHHe KOpHel ypasHeHMA:

579

*

2

582,

583.

584

5835.

286,

887.

D88,

a)x* — 3Tx + 27 =0 ,n;}2x—9x—1ﬂ'—ﬂ
6) y° + 41y — 371 = 0; e) 5x2 + 12x + 7 = 0;
B) x° — 210x = O; w) —2X + 2 =0
ry y° - 19 = 0; a) 3x° - 10 = 0.

Pemnnre ypapHeHHe M BBEIIOJHHTE NPOBEPKY M0 Teopeme, odpaTHOI

Teopeme Buera:
a]xzd—zx—9=l‘.}; 3}23 + Tz -
6) 3t — 41 - 4 = 0; r) 2t + 9t +

6 = 0;
8 =0,

Haiizure KOpHM YPABHEHMH M BRINOJHHTE NPOBEPHY IO TEOpEeME,

obpaTHO Teopeme Buera:

a}x—]ax—16=ﬂ, r) t2 — 6 = 0;
ﬁ]m—ﬁm—11=ﬂ; n) 5x* — 18x = 0;
B) 12x* —4x -1 = 0; e) 2y° - 41 = 0.
Haitgure noabdopom KOpHH ypaBHEHHA:
a}x—9x+2l]—ﬂ B}y +y-— 56 =0
6) y° + 11y — 12 = 0; r‘]z—193+88—ﬂ'
Hajigure nogbopom KOpHHM YpABHEHHA:

a) x° + 16x + 63 = 0; 6) 22 + 22 — 48 = 0.

B ypaBrHeHuu x° + px — 35 = 0 ogun ua xKopueit papen 7. Haitgure

Apyrof KopeHb W KoadbuuHenT p.

OauH M3 KopHeii ypasHeHna x- — 13x + g =

AUTe Opyroil kopeHb W Koa(PUUHEHT (.

OnuH u3 KopHeil vpaBHeHuA 5x° + bx + 24 =

Apyrod Kopens u wgoaddunuenTt b.

OnuH u3 KopHeil ypasuennsa 10x° — 33x + ¢
AUTe Ipyroll KopeHs W KosdupMIHEeHT c.

PaaHoCTh KOpHeil KBAZPATHOTO YPABHeHHA X°

na 2. Haiiante g.

PasHocTh KOpHeil KBAJADATHOIO YPABHEHHA X
HaiiguTe c.

0 papen 12,5. Haii-
0 pasen 8. Haiignre
= () pasen 5,3. Haii-
- 12x + g = 0 pags-

+ x + ¢ = 0 paena B.

589. PaanocTs KBajpaToB KOpHell ypaBHenua x° + 2x + ¢ =0 pasna 12,

Haitaure g.

590. MapecTHO, YTO CYMMAa KBAJPATOE KOpHeil vpaeHeHua x° — 3x + a = 0

paeHa 65. Haiinure a.

‘PagHeHEe W ergo KopHW
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591. (HJaa pabGomu 6 napax.) He peuras ypaBHeHHA, BRIACHHUTE, HMeeT
MW OHO KOPHM, M ©CJTH HMEeT, TO ONPeJeuTe MX 3HAKH:

a) x>+ Tx — 1 = 0; r) 19« - 23x + 5 = 0;
6) x* — Tx + 1 = 0; 1) 2x° +53x+11=0;
B) 5x% + 17x + 16 = 0; e) 112* - 9x + T- 52 = 0.

1) CihopmyanpyitTe TeopeMy, Ha OCHOBAHHH KOTOPOH MOKHO onpe-
OeJHTh 3HAKH KOpHeI,

2) PacupegennTe, KTo BEINOJAHAET 3ajaHu#A a), B), I), 4 KTo — 3a-
panua ), r), ), ¥ BREINOJHHTE HX.

3) IposepsTe APYT ¥V APYra, OPABHJIBHO JH BhITOJHEHDL SalaHIH,
Henpasere ommbKM, ecay OHH JONVIIEHEL.

392, JoramuTe, 4TO ypaBHeHHEe HE MOMET HMeTh KOPHH OIHHAKOBBIX
IHAKOB:

a) 322 + 113x - 7 = O: 6) 5x° - 291x - 16 = 0.

593. (/lan paGomu & napax.) ¥YpasHenue x° + 5x + m = 0 umeer Kop-
HU x; U ¥, Haifianre, npH KakoM 3HaUeHHH m:
4) cyMMa KBajApaToB KopHeidl pasHa 35;
6) cyMmma kvGOE KopHeil pasxa 40,
1) OfcyauTe DOOXOABI K BRIMOJAHEHWIO 3AJaHUA a) U 3agaHu#A ).
2) PacnpenennTe, KTO BRINOJHAST 3ajJaHWe a), a KTO — 3amgaHue 0),
H BBIIIOJIHUTE HX.
3) Ilposepere Apyr ¥ APYra OpPaBHALHOCTE NOJAVIEHHBIX OTBETOR,
HenpaeeTe saMeueHHbIE OMIHOKH,

1l

|

894, 1Ipy KaKkHX 3HAMEHHAX ¥ BEPHO PABEHOTEO:

| a) (3x + 1)* = 3x + 1; r) (3x + 4)2 = 4(x + 3);

| 6) (8x + 1)° = 3(x + 1); ) 4(x + 3% = (2x + 6)%
B) (3x + 1)) = (2x - 5)%; ) (6x + 3)° = (x — 4)*?

595. KateTnl nOpAMoyrofikHOrO TReyroJbHHEA OTHOCATCA kKak B @ 15, a
runoreHyaa pasHa 6,8 m. Hallnure naomaas TpeyrolsHHEA.

396, OrHoimenne rHO0TEeHY3El IPAMOYTOJBHOTO TPEYVIOABHHEA K OAHOMY

13 =
= apyroii karer paped 15 em. Hafiamre nepu-

H3 HATETOE PABHO
METpP TPeyroJbHHEA.

397, Haligure cToOpoHBl NPAMOVIOIBHMEA, eCJM HM3BeCTHO, 4YTO OJHA W3
HHUX Ha 14 cm Goasoie Apyroil, a IHATOHANE NPAMOVIOJBHHEA Pag-
HA 34 cwM.
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KDHTpDJ‘IbeIE BONPOCLI U 3a4aHue

Y70 HA3LIBAKT OWCKPMMWHAHTOM KBAApaTtHOro ypasHedus? CroNbKo
KOPHER MOMET WMEThL KBAAPATHOE ypasHeHwue?

Hanuwure Gopmyny KOpHER KBaOPaTHOrO YPaBHEHWS.

Hanuwwute dopmyny koOpHel kBagpaTHOMD YPABHEHWA, B KOTOPOM BTO-
POl KO3@OUUMEHT ABNAETCA YETHBIM YMCNOM.

ChopmynupyinTe W paokaxute Teopemy Bueta. Yemy pasHbl cymma
W NPOW3BENEHWE KOPHER KBAAPATHOro ypasHenwa ax” + bx + ¢ = 07

ChopmynupyiiTe v poxkaxuTe Teopemy, obpaTHyio Teopeme Buerta.

| KBAAPATHbI TPEXYJIEH
24. KeagpaTHblA TPEXYNEH U ero KOpHwu

HKamxnoe 13 EBIDEI}H.EHHH = 2x + 32 - Tx + 2, 20" -} + 5y -
- 8y + 18, 72" - 62" + 2z — 2z + 3 ABjAercAs MHOrOUIEHOM € OLHOH
nepeMeHHoi,

3Hauenue NepeMeHHOH, OpPH KOTOPOM MHOTOWIeH ofpamjaeTcs B
HYJIb, HAZEIBAKT KOPHEM MHOZOWIEHO.

Haiigém, HanpuMep, KOPHM MHorowreHa x° — x. Jlas sroro pemum
ypaBHeHHE x* — x = 0. Pasnomus JEEYI0 UACTh VPABHeHHA HA MHOMH-
TETH, TOAYIUM

x(x—-—1)(x+ 1) =

orciofa x; =0, x;, =1, xg = -1.
3

Takum obpazom, ugwmcaa 0, 1, -1 — KOpHHM MHOro4WieHa x° — X.
Muorowien BTOPOI CTeleHH ¢ OJHON NepeMeHHOH HASBIBAIOT KBAJIDAT-
HBEIM TpPEXUIEHOM.

]

i
! Onpenenedy e KpaIpaTHRIM TDEXUICHOM HAIBIBAESTCH
MHOTO'MJIEH BHIa ax° + bx + ¢, rme x — nepemensas, 4, b u |

¢ — HEKOTOpHIe Yymcsia, npuuém a = 0. I}

Koatppuuument a HaselBaloT cTapmumM xKosdduunuentom, a ¢ — CBO-
DOAHBIM HIEHOM KBAAPATHOID TPEXYHJIEHA.
[MpumepaMu KBAJPATHREIX TPEXUJIEHOE ABIAKTCH MHOTOWIEHEI

3x2 - 2x — 5, ¥ 4+ 7x - 8, —x2 4+ 2x + 5.
B nepepom B2 HUX a = 3, b = -2, ¢ = -5, BO BTOPpOM — a = 1,
b="9T ¢c=-8, BTpeTheM — a = -1, b= 2, ¢ = 5.
§ B. KeanpaTtHuwid TpExunex



K ®BaapaTHBIM TPEXUIeHAM OTHOCATCH TAKE H TAKNE MHOTOMIEHBL
BTOpOi CcTeneHH, V KOTOPRIX oAuH H3 woadbuummentosr & aubo ¢ wiau
naxxe oba paBHb HyIw. Tawk, MHOTOYIEH Tx? = X CUMTAIOT KBAJAPATHBIM
TpéxuaeHoM. ¥ Hero g = 7, b= -1, ¢ = 0,

Jlna roro urobbl HARTH KOPHH KEAJDPATHOrO TPEX'UJIEHA ax® + bx + ¢,
HAJI0 PelIiTE KBAJAPATHOE VpaBHeHHe ax® + bx + ¢ = 0,

Ipumep 1. Haiiném wopum ksagpatHoro tpéxuiena 3x° — 2x — 5.

b Pemum ypaBHeHMe
3x2 - 2x - 5=0.

Hmeem
D= (-2°-4-3-(-5) = 64;
S
x = 2% W64,
i
- 12 M
x, =15, x;, = -L
AuaunT, KBAApATHBIH Tpéxuned 3x° — 2x — 5 uMeeT ABA KODHH:
15, n ~1.
Tak kar KBAIPATHBEIH TPEXYIeH .c_r,xz + bx + ¢ EMeeT Te e HOp-
HH, YTO M KBAAPATHOE ypaBHeHHe ax® + bx + ¢ = 0, To OH MOIKeT,

KK W KBAAPDATHOE YPARHEHHE, HMeTh JIBA KODHH, OJHH KODPEeHB HIH He
HMETH KOpHel. JTo 3aBHCHT OT 3HAYEHWA AUCKPHMHHAHTA KBAJAPaTHOTO
ypasHenna D = b° — dae, KOTOpHEI HAZEIBAIOT TaKKe JUCKPUMUHAH-
moMm keadpamuozo mpéxwaena. Eeou D = 0, To KBAIpPATHBIH TPEXHUIeH
HMeeT OBa KopHA; ecan D = 0, To KBaApaTHBIH TPEXWIEH HMeeT OJHH
KopeHb; ecan D < 0, To KBajpaTHbiil Tpéxunen He MMmeeT KopHeil.

IMpu pemennyn zajgauy HHOrAA DEIBAET VJI0DHO NPeICTARHUTE KEAIDAT-
HEIH TpEXUIeH ax’ + bx + ¢ B BUAE alx — m)y° + n, rqe m M B — HeKo-
Topsule yHenaa. Taxoe npeoipasoBAHME HAILIBAETCA BBIJETeHHEM HBAIIDA-
TA ARYUJAEHA M3 KBagpaTHoro Tpéxunexa. [loxamem wa npumepe, Hak
BBINOJIHAESTCA 9T0 NpeobpazoBaHHe.

Hpumep 2. Bugenum us tpéxunena 3x° — 36x + 140 xsaapar ABy-
YIeHa.
P BriHeceM 3a CKODKH MHOMHTEIL 3:

3x? - 36x + 140 = (x‘ 12x+ 14”}

ITpeobpaayeMm EripaxeHHe B ckobrax. [lna sroro mpegcrasum 12x
B BHje TpouaBegenus 2 -6 - x, a satem npubaBum M BRiuTEeM 67

IMogayaum .
: 3x? - 36x + 140 = 3( ~12x+140)-

d(xz 2.6 x+6°—6+ 1‘1”)

= 3[(x-6)'+32) = 3(x - 6 + 2.
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Snaynr,

3x? — 36x + 140 = 3(x - 6)* + 32,

PaccmorpuM 3agauy, NpH peNIeHHH KOTOPOH NpHMeHAETCA BhILeNe-

HHe KBAJAPATa ABYVWIeHA HI KBaIpaTHOID TpéX‘-IJ'lEHB.

IMMpumep 3. Hoxamewm, 9To H3 BeexX [PAMOYTOJIBHHEOB C INEePHMETROM

20 e HanboNBIIVIO IJIOMAAE HMeeT KBAIPAT.

p Ilvers oama cropoHa NPAMOYIOABHHEA paBHa x cm. Torga apyras
CTOpPOHA paBHa 10 — x cm, a ODIomagk OPAMOYrOJBHHEA paBHA

x(10 = x) em .

Packpbie ckobkH B Brpaxenun x(10 — x), noayuum 10x — x°. Bri-
pasenne —x° + 10x npegcraBaser coboii KBaJpATHBIH Tpexqﬂem
B KOoTOpoM a = —1, & = 10, ¢ = 0. Brijgenum xpagpar aBydjeHa:

—x* + 10x = —(x* - 10x) =
—(x2 - 10x + 25 — 25) = —(x - 5)® + 25.

Tark kan EbIDHd{E‘HHF —(x — 5)° opu mwBom x = 5 OTPHIATENBHO,
To cyMmMa —(x — a} + 25 npuauMaer HauGoJklIee 3HAYeHHe MNpPH
x = b, 3naunT, naomagk Ovaer HaubojblIell, KOorga OgHA H3 CTO-
pOH NPAMOYTOTBHHKA paBHA D oM. B aToM cioydyae apyrad cToOpoHA
TAKE pPABHA 5 ©M, T. &, NPAMOVIOJBHHK ABIAETCA KBAJDATOM.

ynpaxHeHus

598. Kakne ua uncen -2, -1, 0, 2, 3 ApnA0TCA KOPHAMH MHOTOYJIEHA

2 - 3xf — 4x + 127

599. HajiguTe KOPHHM MHOIOYJIEHA:
a) x* - Tx: o) 2x — 5; E) y“ = 4y r) y' — 16.

G00. Hveer W KOPHH MHOTOWIIEH:

a) ,:rl11 + 1; ) X' = 27; B) —Zyﬁ e Tl y‘ - HHZ + 77

601. Kaxne us uncen 1, 2, 3 - V2, -7 + J2 aBaswores HOPHAMH KBa-

ApaTHOro TpéxuieHa x° — 6x + 77

ﬁ»{}2 HaiignTe KOpHHM KBAIDATHOTO TPEX4JIeHA:

a}.-rf+x—6 r) —2x* — x - 0,125;

E}Hx-gxl-l; ,u}ﬂ]x2+{}4

B) 0,2x° + 3x — 20; e) —0,3x* + 1,5x.
603. Haiiaure KOpHM KBaJpaTHOTO Tpex-mmm:

a]lt};r + bx — b; B}x—2x—4;

6) —2x% + 12x - 18; r) 12x% - 12.

KeaapatHbelid TpEx4neH
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604.

607.

608

609.

610.

611.

612,

613.

Hmeer au KBajgpaTHBIA TPEXUIeH KOPHHM H €CcIH HMEeT, TO CHOJb-
KO!

a) Ex? - Bx + 3; E) —T;rz + 6x - 2;
6) 9x° + 6x + 1; r) —x* + 5x — 3?
Hmeer an KBaApaTHRI TPEXWIEH KOPHH M ECJH HUMEeT, TO CKOJILKO!
a) —4x* — 4x + 3; B) 9x° — 12x + 4;
6) 4x? — 4x + 3; r) 9x% — 12x — 4?

. Cymma wHoa(pHIHEeHTOB KBAJPATHOTO TPEXW/IeHA paBHA HYJIO,

a ero ceobonHEBI wien B 4 paza Boasine crapuiero KoagduuuenTa.
Haiigure KOpHH 3TOro TPEXUJIeHA,

BuigjenuTe KBAJApPAT ABYVUIEHA H3 KBAAPATHOrO TPEXUIEHA:
a) x* — 6x — 2; B) 2x° — 4x + 10;

6) x* + 5x + 20; r}éx2+x—6.
Buijennre KBAJAPAT ABVUISHA M3 KBAJAPATHOrO TPEXUIeHA:
a) x> — 10x + 10; B) 3x° + 6x — 3;

6) 2 + 3x - 1: I‘}}xz—x+2.

(das patome & napax.) Hoxasure, yro npu moboM IHa49eHdH X
KBAAPATHLIH TPEXUIeH:

a) x* — 6x + 10 NpUHEMAET NMOJOKHTENBHOE 3HAUEHNE;

@) 5.1:‘.g - 10x + 5 npuHHMAaET HeOTPHIATEJIBHOE IHAYEHHE;

B) —.r""+ 20x = 100 nppHHHMAST HENOJOMHTEILHOE 3HAYCHHE;

) --‘I.E.".Jcz + 16x — 33 NpUHHUMAaET OTPHIATEILHOE IHAYEHHE;

a) x* — 0,32x + 0,0256 npuHUMaeT HEOTPHIATEILHOE 3HAYEHHE;
e) 4x° + 0,8x + 2 NpHHHMAET NOJOMHTEILHOE 3HAUEHHE.

1) ObBecyauTe, KAKHEe NPpeo0pAZOBAHHA TPEXUIEHOB HANO BRINOJHHTL
OIA AOKA3ATEIbBCTEA BLICKASAHHBIX VTBeDIKICHHIMA.

2) Pacnpegenure, KTO BBRIIOJHAET 3ajaHuAa a), B) 1 1), a4 KTo —
aagaHuA 0), T') ¥ &), ¥ BEIIOJTHHATE HX.

3) [IpopepsTe Apyr ¥ ARYVra NPABHABHOCTE MROBEASHHBIX JOKAZA-
TENLCTE M HCHPABERTe OLIHOKM, ec/JM OHH JONVIIEHE,

JlaHbl KEAJIPATHBIE TPEXYJIEHE]
X -6x+ 11 m -x*+ 6x - 11.

JokasuTe, 4TO NepBRIH H3 HUX He NPHHHAMAST OTPHIATEILHBIX
3HAYEHHIT, a BTOPOl — NOJOMHTENBHBIX.

TIpu KaKOM 3HAUEHHH ¥ TpéxwuieH 2x° — 4x + 6 npuHEMaeT Hau-
MeHBIIee 3uadenne? Haligure aro amauenmne,

" .. 1 .2
llan KBaapaTHBIH TpPEXH/eH 3 x° + 2x + 4, Brigcaure, IpH KaKoM
SHAYEHMHM ¥ OH NPUHHEMAST HAHMEHBIIee 3IHAUYEHHe M UYeMY PABHO
ATO FHAUYEHHEe TPEXUJIeHA.

(FSadaya-uccaedosarue.) BuscHnTe, KAKOH M3 IPAMOVIOJIBHEIX Tpe-
VIOJABHHKOB € CYMMOH KATETOR, paBHoi 6 cM, nMeer HanBoIbIIyIO
maomais. BeludeaInTe aTy II0IA165.

Tnaea Il



1) OBosHavubTe AJAHHY OJHOTO W3 KATETOB YEPE3 X CM H COCTABRTE
BHIpAXEHHE AJH BEIMHCISHHA [LUIOMANH TPeyroJlbHHEA.

2) HecnenyiiTe, NpH HAKHX 3HAUEHHAX NepeMeHHOII COCTABIEHHOE
BHIpAXKEHHE NPHHHMAET HAHUOO/LIIee 3HAYMEHHE.

3) Briunennre, 4eMy PABHO 3HAYEHHEe ILTOUALHM TPEYTOJILHHKA IIPH
VHASAHHBIX 3HAYMEHUAX IepeMeHHoil.

614. C DamHM BRIOYCTHJIM BEepX cTpeny M3 ayxa. Eciad HadyankHAasA
CHOpOCTE cTpenkl paBHa 50 m/c, Bwlcora Oamue® 20 m 1 { (c) —
EpEMA MNOJETA CTRPENLl, TO paccTOAHHE i (M) CcTpedBl OT MOBEPXHO-
CTH 3eMJH B MOMeHT BpeMeHH f (c) MomHO HaiTH no Qopmyne
h=—=5t" + 50t + 20 (upubaHKEHHOE 3HAYEHHE VCKOPEHHA CBODOJ-
HOTO majgenns cumraerci pasubsim 10 wm/c”). Kakxoil manbonbirei
BRICOThI JOCTHIHET cTpesaa?

L
1615, Pemure ypapHeHne:
a) 3 (x + 4)° = 10x + 32; 6) 3l1x + 77 = 15 (x + 1)
%ﬁlﬁ. PagnomxuTe HA MHOMHTEIH MHOTOWIEH:
| a) ab + 3b — 5a — 15; 6) 2ay — y + Bx — 4,

25. PaznoxeHne KBaapaTHOro TpexuneHa
Ha MHOXWUTenu

IIyers Tpefivercda pasno:EHTh HA MHOMHTETH KBAADATHEIN TPEXdieH
3x* - 21x + 30.
Boinecem cHauana 3a ckobke crapuinii koaddpunnent 3. IHoayuum
3x% — 21x + 30 = 3 (x* - Tx + 10).
Haa Toro 4Tofbl PARIOMHTE HA MHOMUTENH TPEXUleH
x* - Tx + 10,

NPEeJCTABMM —7X B BHIE CYMMBI OJHOUJIeHOB —2X M —Dx M IPHMEHHM
cnocod rpyInHpoBKM:

x* - Tx +10 = x* - 2x — 5x + 10 =
=x{x - 2)-5(x - 2) = ({x - 2)x - 5).
3uauwnr,
3x% — 21x + 30 = 3(x — 2)(x — 5).

IIpn x = 2 u x = 5 npouaeefeHde 3{x — 2)(x — ), a clegoBaTelIhb-
HO, 1 Tpéxwuien 3x° — 21x + 30 ofpamawTca B HyJAb. 3HAYHT, YHcaa 2

H D ABIAITCHA ero KOpHAMM.
& 8. KpagpatHell TREXYNEH 11



Hrak, Mbl OpeacTaBHIM KBAIPATHBIH TPEXWIEH
3x° - 21x + 30
B BHJAE NPOMABSIeHNA Yueaa 3, T. e. crapero goadduiupenta, 1 ABYX
NUHeHBIX MHOHTeneil. [leperiil ua HUX OpeacTaBaAeT coboll pAZHOCTE
Mex gy NepeMeHHoil ¥ U OoJHHMM KOpPHEeM TpEX'lIeHA, a BTOpoi — paa-
HOCTE MEH{IY HepeMeHHOH ¥ U JAPYIHM KODHEeM.

Takoe pasioMeHHe MOMHO DOJAVYHTL 08 J000ro KBANPATHOTO
TREXUIeHA, HUMewmero kopHu. Ilpu arom cudTawT, 9T0 ecam JHCKpH-
MHHAHT KBAJPATHOTO TPEXWIEHA PaBeH HYJK, TO ITOT TREXUJIEH HMeeT
OBA PABHEIX HOPHHA.

rai i ST 3 = .

Ecnm x, 1 x; — KOPHH KBaJPATHOro TpéxuieHa ax” + bx + ¢, To

ax® + bx + ¢ = a (x — x,)(x — x,).

® Buimecem 3a cKODKH B MHOTOWIeHe ax- + bx + ¢ MHOMHTENb da.

Hoavaum

. s b .
ax + bx + ¢ = u[xz+;x+i),
£
Tak KAK KOPHH KBAJPATHOTO TPEX4IeHA ax® + bx + ¢ sBIAOTCA
KODHAMH KBaIpaTHOTO VpaBHeHHA ax- + bx + ¢ = 0, To nmo Teo-
peme Buera

b I
x, + x, —s Xyt Ky
Orewaa
h (4
7 = (& + x5, = = x " X,
[Moaromy
. b . :
X+ xS =2 = (x + x)xt xx-
o il
e s i
=X - x - oxx o = xx - oxy) - oxle - oxg) =
=[x — 2, Mx — x5).
Hraw,

ax> + bx + ¢ = alx - xx — xy).

Hoxamem, aTo

eCIH KBAJDATHHIH TPEXWIEH He HUMeeT KOopHeii, To ero Helbad
PASIOKHTE HA MHOEHTOIH, ABIANIIHeCH MHOMOWIEHAMH Oep-
BOH CTEneHu.
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® IlycTe KBAaApaTHEI TpéxwieH ax. + bx + ¢ He HMeeT KopHeil.

HDE.E[I[GJID}KHM, UTO ero MOMHO NpelICTABHTE B BHAE IIPOH3IBEIeHHHA
MHOTOYLIEHOB HEDBDITI CTEIIeHH:

ax* + bx + ¢ = (kx + m) (px + q),
rge k, m, p U ¢ — HeKOTOphle uMucia, npuuém £ = 0 uw p = 0.

Ipoussenenne (kx + m) (px + q) obpamaercsa B HYJIb IPH X = — o

H X = —i. 'C_TIE,II,OBHTEJILHG, IpH 3THX 3JHAYeHHAX X DE[JBILT,EETEH
4

i3 ! m
B HYJIB B Tpéxuaen ax” + bx + e, T. e. uMcaa e u -4 asnmwor-
P

¢d ero KopHaM#H. MBI DpHIITH K OPOTHEOPEYMHK), TAK KAK [0 VCJI0-
BHIO 3TOT Tpéxdied xopHell He HMeeT.
IMMpumep 1. PaznomxuM HA MHOMHTEIH KBAJADATHBIN TPEXHIeH
2x* + Tx - 4.
b Pemns ypasuenne 2x° + Tx — 4 = 0, Haiifém KOpHH TpEXd/eHa:

=1 =
X, =35 X3 = 4.
[To Teopeme 0 pasjoMeHHH KBAJADATHOIO TPEXYJIEHA HA MHOMHTENH

HMEeeM o

2x? + Tx — 4 = E[I—E){x + 4).
MonyueHHEH peayiabTaT MOMHO 3ANHCATE HHAYE, YMHOMHE 4HCI0 2
HA JBYUYJIEH ¥ — % IMoayumnm

2x°F + Tx =4 = (2x = 1)}{x + 4). <
Mpumep 2. Pazno@mumM Ha MHOMHTEIN KBAJADATHBIA TPéXUIeH
—-4x* + 24x — 36.

» Pemus ypasuenne —4x° + 24x — 36 = 0, Haitaém xopHu Tpéxunena:
Xy o= a, = 3,
SHaunT, _
-4x® + 24x — 36 = —4(x — 3)(x - 3),
HAM HHAYe
-4x* + 24x — 36 = —4(x - 3)%.
Mpumep 3. CokpaTum ApodbL - P .
32 — 132 - 10
» Pasjao:kuM HA MHOMMTENN KBajpaTHbil Tpéxunen 3x* — 13x — 10.
Ero KOpHH pABHE —% u 5. IToaromy
3x? — 13x - 10 = 3{x+§){x - 5) = (3x + 2)(x — 5).

[, i
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3HAaunT,
Ax+2 B dxr+2 1

32 _13xr-10 (3x+2)x-5) x-5

YnpaxHeHus

617. Pasmo:uTe HA MHOMHTEIH KBAJADATHBRIH TPEXUIIeH:
a) 3x* - 24x + 21; ) x* - 12x + 20; x) 2x% - 5x + 8;
6) 52° + 10z — 15; n) -y + 16y — 15; 3) 5y* + 2y — 3;

B) %xz + %x + %; e) -2 - 8¢ + 9; M) -2n% + 50 + 7.
618. PasnoxuTe HA MHOMHTENH KBaJAPaTHBIH TpéxuieH:

a) 2x* - 2x + L B) 16a® + 24a + 9;

6) —9x% + 12x - 4; r) 0,25m* - 2m + 4.
619. PaznoxiTe HA MHOMHTEIH KBAJADATHRIH TPEXUICH:
T a) 22 + 12x — 14; B) 3x% + 5x — 2;

6) —m* + 5m - 6; r) 6x* — 13x + 6.

620, Moramure TOMJECTRO!
a) 10x* + 19x — 2 = 10(x — 0,1)(x + 2);
6) 0,5(x — 6)(x — 5) = 0,5x* — 5,56x + 15.
621. MosgHO JH OpeJcTABHTE KBAAPATHBIH TPEX'IeH B BHIe NPOHIBEIe-
HHHA MHOTOUJICHOB NEPBOH CTENeHH:
a) —ay* + 3y + 11; B} x* — Tx + 11;
6) 46 — OB + T; r) 3y — 12y + 127

622, MomxHo IH PA3IOMHTE HA MHOMHTEIH KBAIDATHEIH TpéxuleH, Ko-
apHIIHEeHTHl KOTOPOro PABHBIE, OTIHYHBIE OT HyI8 ducaa?

623, MMokaxure, 4TO CYHECTEVET KBAJADPATHBIH TPEXWIeH, HWMeIIHH
KOPHH, HOaWPUOHEeHTH KOTOPOr0 — HATYPAJLHBIE 4YHCAIA BHAA 1,
2n, 3n (pacnojoeHHEIE B NPOHIBOJABHOM nopaike). Paznosure
ATOT TPEXWUJIeH HA MHOMHTEIH.

624, Coxparure apods:

dx +4 16 - b* P —11p +10
l:' .—1 B |—.‘ .Ir-t —u.‘
U S ) P ) 20 +8p — p°
6) 20* -Ba-3 r) 2" +Ty+ 3. e) 3x° +16x - 12
~3a—-5 ! Flg | 10 - 13x - 32°
623. Coxparure apodb:
) 2 -11x+24, 5) 2% + o0y -5
*—64 -1
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626, Hajinure anavyenne apodn:

36 - x* Lo GG TIEE TR
ﬂ} m npmu x 91 ggf ggg!
4x% 4 Bx - 32 i e
ﬁ] 4_1’2——”3 nopH x 11 b M 1.{}|-
" x* —Bx+B
627. Hem pasnuualored rpapuei yvHEHEOIHHE §y = x — 4w y = T?

LI

'EZB Pemure ypaBHeHHE:

; e _#,
a]T—llx—ll, B) x— 3= 3 :
HLix_ Bx-T. By
6) =5 ===5 r) ——=3%-

629, Pasnomure HA MHOMHTEIH MHOMOWIEH:
a) 4x* — 6x + 2xy — 3y; 6) 4a® + 2b® - 24%b - 4ab®.

630. B raxoll KOOpOMHATHOH HeTBEPTH PACHOJIOMEHa TOUKA Nepeceude-
uua rpabukros dyeExoui f(x) = 0,8x + 2,1 u g(x) = —0,9x + 37

KOHTpONbHLIE BOMNPOCEI U 3a0aHWA

 [laitte onpenenenve KBaapaTHOro TpéxuneHa. CKONbKO KOPHER MOket
. WMETb KBaApaTHbIA TPExXYneH?
~ MokaxwTe Ha npumepe ewipaxedus 3x° — 12x + 32, Kak MOXHO Bblae-
~ WTb KBAAPaT ABYHNEHa W3 KBAAPaTHOro TPExuneHa.
~ CdopmynupyidTe W OOKaKWTE TEOPEMY O Pa3NOXEHWW HA MHOXWTENW
KBAAPATHOrO TPEXYNEHa, UMEIOLIErO KOPHW.

I)5] | APOBHLIE PALMOHAJIbHBIE YPABHEHUS

26. PeweHune ApoOHbIX pauuoHanbHbiX ypaBHEHUN

B ABHEHHAX
m 2x + 5 = 38 — x),

-2 mBr 410,
;-

x=4 x-9
2x 41 x
Jeepad H npaead HACTH ABJIAKTCH PRITHOHAT B EBIMIT BbIPDaAeHHA

mu. Taxwue YPABHEHHMA HA3BIBAKT PAUUOHAALHBIML JDASBHEHUAMU.
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PannoHAIbHOE VPABHEeHHE, B KOTODOM M JeBAf, M NDPABAA HACTH HBIA-
OTCA MelbiMH BLRIPAFKEHUAMH, HAIBBAIOT yedibim. PAlHOHAIRHOE ypas-
HeHHe, B KOTOPOM JIeBasd MO [IPABAS YACThL ABIAETCH APOOHEIM BRIpA-
FEHHEeM, HAZRIBAKT JpodHbiM.

Tak, ypapHeHHe

2x + b = 3(8 - x)
Ieaos, a4 VDABRHEeHHA
r—4 r—9

x-2o_3x+19 u =
x 2x+1 x

dpofineie payuoHalsHbe,

MMpumep 1. Pemum nenoe ypapHeHHE

b VmoomHM obe YACTH VPABHEHHMA HA HAMMeHBINWI obmiuil aHaMeHa-
Tenbk BXONAILIHY B Hero ppobeit, T. e. Ha upcno 6. ITomyumm ypase-
HEHNE, PABHOCHABHOE IAHHOMY, HE cogep:amee apodeii:

3(x — 1) + 4x = 5x.

Pemius ero, Haiigém, uto x = 1,5.
Mpumep 2. Pemnum apobroe paloHAIBHOE VDPABHEHHE

S s T (1)

=0 xlx—5)

» Ilo aHanorMH ¢ OpesblIVIINM IPHMEPOM YMHOMKHM obe MacTH ypas-
HeHHA HA o0M[HE 3HAMeHATeNL apodeil, T. e, HA BHIpameHae x(x — ).
IMogyumum Beios ypapHeHHe

M- +tx—-6=x+5 (2)

I[MonaTHO, YTo KamIblil KOpeH:s ypaeHeHHA (1) ABIAeTCH HOpHEM
vpaeuerua (2). Ho vpaesenwme (2) smoser ObITE He DaBHOCHJILHO
HCXOJHOMY, TAK KAK MBI YMHMGHHIN o€ ero 4acTH He HAa 4HCIo,
OTJAHYHOe OT HYJAH, 8 HA BRIPAKeHHe, COJepHAlles MepeMeHHVED,
KOTORoe MOdeT ofpamarecad B HyAb. [loaToMy He Kamawelll KOpeHE
yvpaeHeHHA (2) ofAzaTelbHO OEAMETCHA HOpPHeM ypaBHeHHA (1).

YupoctHe yvpasHeHue (2), DoIvYHM KBaApPATHOE YpaBHEHHE
¥ =-3x-10=0.

Ero kopan — unena —2 1 3.

ITpopepuM, ABNAKTCA JH 4Hcaa —2 W D HopHAMHM ypaBHeHud (1).
[Mpu x = -2 ofmnit sHamMeHaTe s x(x — 5) ne obdpauaeTcia B HYJIb,
3HAYHT, YHCA0 —2 — KOpeHb ypasHeHus (1).
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IMpn x = 5 obmuil 3HAMeHATENb O0PAIAETCH B HVIE M BhIDAMEHHA

- 3 =
i—-g u - f;%—i TepAT cMElcy. IToaToMy HHEA0 5 He ABJAETCA Kop-

Hem yvpasHeHus (1).
Hrak, kopHeMm ypaBHeHHH (1) cay:ur Todbko dncao —2. <

— S S D T D S S S S e G S S I SN NN TSNS SN SEWN S S

r

| Boofme npu pemreEnn ApofHEIX PAODWOHANBHBEIX YpaBHeHH Ie-

| necoofpasHo MOCTYNATE CHeAyIOMIMM 0OpasoM:

. 1) maiiti obfmuiit aHAMeHAaTens apofeil, BXOAAIIMX B YpaBHe-

| HHE;

I 2) ymHoxuUTE 0o0e YACTH VpaBHEHHMHA Ha obHIHiIl 3HAMEHATE b,

| 3) pelINTE MOJYIHBIIeeCHd leJ0e YpaBHeHHe;

. 4) MCKJIHYHTE W3 ero KopHeil Te, KOTOpPhEIe o0pamaiorT B HYIb
oDIMHH 3HAMEHATEE.

R ———_—

o o o o s e — e e N S R S S S S G S D

_2__ 1 _4—.1'
P-4 2r-2x £L42x

Ilpumep 3. Pemrtum ypaBHeHHe

2 1 4=-x

MeeM — - = .
> U (x—=2Mx+2) xx-2) 2x(x+2)

Oomuit sHaMenaTea s Apobeil pasen x(x — 2)x + 2).
¥YMuomup ofe 4aCTH VpaBHeHHWA HA oM sHaMeHaTelb Ipobeil,
MOJIVHHIM
2x —(x + 2) = (4 — x}x — 2).
Orciona
9x —x — 2= 4x — x*- 8 + 2x,
x* - 5x + 6 =0,
D=25-24 =1,

x, = 2, x, = 3.
Ecam x = 2, 10 x(x — 2}(x + 2) = O;
eea ¥ = 3, To xix — 2)x + 2) = 0,
SHAYHT, KOPHEM HCXOJHOTO VDPABHEHWS ABIASTCH IHCIO 3.
OreeT: 3.
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YnpaxHeuus

631. Haiiaure ROpHH VpaBHEeHWHA:

H} iz—:...y_; E]- ‘!#+3=H—D:
y+8 -1 y+3
2
bx—6 By 41 y+2
ﬁ ,x B e = il :
] xa_‘l -r&_"‘l ] 1,I'+I i
i —ix+6, 3) 1+48x 5-3x,
-2 2-x 1-2x  1+2x’
2
y-by__ & #=1 . el
— = —— " oo | ]
& y-5 5-y B ey b
2x-1 3x+44,
a) =

x+T x-1"

632. Pemure yvpaBHeHue:

2x -5 ) g3 .
a) x+5—¢=ﬂ, ﬂ];—3x+2,
12 . xr4x  2x,
B g o e) £+2 3°
B) x-4 3x-2 ) 2x2—5r+3_ﬂ_
4x  2x ' 10x-5 '
10 4x® - 0x
" =x-1; - -
r) 2x—3 3) x+1.5
633. Haiinure KOpHH ypaBHeHHA:
.f—z=.?—x; iy E il
i, S T P |
2
| 4(3 - 2y) 3 1
) v -6y wB-y) ) “+2 x
x-2 x43 15
= ! +2 e -
Bj.rlf& r—4 ) x dx +1
py Bu=8_ % , & -5 Txi10
u y+2 x—1 9



634. Pemunte ypaBHeHHe:

dx +1 x—1 4 1 1
a) - -—=1; r - = -1;
) x+2 x—2 ) r+38 83-x x-3

9y-2  y+3 3 4 5-x
6 L L. .
) y+3+y—3 ) x+x—l T

4 4 5 By -2 1 By4d

B — - = H e - = .
) gy -1 3dy+1 1-3y ) i y-2 4i-2y

635, Ilpyn waxoM sHAYEHHH X

i

2x
a) 3HAUeHMEe (PYHEUHH } = =

— PasHO 5:; -3; 0; 2;

-
6) sHaueHHe (PVHKIINH y=x7—12 pasuo —10; 0; —57

x+3
636. Haliaure KOpHH ypaBHEeHH:A:
W E+ 202 S
gl -arat B Gt
=) ;ﬂ_‘;: N yl-i % yiyﬁ—n; €) ﬁx::; - 2ijl =8§'

637. HaiiguTe 3HaYMeHHe NepeMeHHOH y, NIPH KOTOPOM:
3y+9 2y—13

a) cymma npobeii By -1 W15 paBHa £;

6) pasHocTh Apobei 551 ’: 143 " ;;_6’?1" paBHa 3;

B) cyMMa apobeil “t; H % pPABHA HX [POH3BEIeHWID;

r) pasHoCcTh Apodeii u% ﬁ PABHA HX POHIEEIeHHID.
638, Pemuure ypasnenme:

« I.r_?ﬁ_ﬁ_ii':i; 2 yr’l?er.r:-l_yE:i:y;

) Sarn T T B =iy

B) x:-2+x2—12:=x3?4r: € I;El_:i—ﬁ.:+3.r‘q‘=3+

& 9. NpobHbie pauvoHanbHbie YDaBHEHWA
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639, Pemuute vpasHeHwe:
w .
(x-50x+1) =x+1 x-5

17 e A x
(xr—3Mx+4) x-3 x+4

a)

6)

. T 1_..p
(x+1% (x-1F -1 i
4 1 4

z + o eatEy '
9x* -1 3x°-x 9" —Bxr+1

r)

640. Haiinnre KOpHH ypaBHEHHA:
Ay e #

a ==
) x+1 x-2 x’
2 1 5
0) — - = — H
V-3y -3 SFoogy
18 1 L]
B) = = H

da® +dx+1 2xf-x 421

34y® + 10y T 3y-7  6Gy+b
167 -9 3-4y  B+dy’

r)

641. (s paomwt 6 napax.) Pemure ypasnenue:
1 (5
a) 1-+- | = 15' 6 1
3 L Tl = 1
= i

e 10 - x°

[ ]

1) Ofcynure, HaKHe NpeodpaZoBAHHA M B KAKOH NocleJoBaTelILHO-

CTH HAJO BLIMOJAHWTE, HTOOLI HAHTH KOpHH YVPpaBHEHHA.

2) Pacnpejenure, KTO BRINOJHAET 3ajaHue a), a KTo — 3agaHue 0},

H BHINOJHHTE HX.

3) IlpopepbTe OIpyr ¥V IpPYra, OPABIIBHO JTH PEeNIeHO VPABHEHHE.

642, Pemure rpaduueckn ypasHeHue:

a) & =x; 6) 2=-x+86.
X X

643. C moMomen rpadMKOE BREIACHHTE, CKOJBKO KODHEl MOMeT HMeTh

1
ypa@Henue — =ax+b, roe @ u b — pexoropele ynena. i wan-

JOTO CAOYYHad VEAAHTEe, KaKHM YVCOIO0BHAM JOMHHB YVIOBJACTBODATH

umena a u b
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644. Haiiqnre 3HAYeHHWe BRIPAKEHNA Y- — 2xy + ;,.r2 npu x=3+ #{5,

y=3—~.f5.

645. OnpenennTe, NPHHALIEHKAT JH rpaduky QVHKIMH ¥y = x- + 2x + 5

rouku A(1,5; 7,25), B(-3,2; 9) u C(3-1: 7).

646. YopocTHTe BRIpa:KeHHe:

e
ﬁ] \'G -%u
NE T

647, CpasHuTe ¢ HYJEM SHAYEHHE BhIPajKeHUA:

27.

b
a) ;;?-f—,; rze a > 0, b < 0;

sa’i®
+h

a) s, Tmea < 0, b <0,

PeweHune 3apaud

Pemiene MHOTHX 3agad OPHBOAHT K ApoOHBIM palHOHAIBHBIM

VpABHEHHAM.

Jagaua 1. MoropHasa Jogka mpouita 25 KM 10 TeYeHHIO pPeKH H

3 KM OpPOTHE TeYeHH:dA, 3ATPATHE Ha Beck nvTe 2 4. Hakosa cko-
pocTh JA0AKH B CTOHYEH BOOE, eCJIH CHODOCTE TEYeHHHA PEeKH paBHA
3 KM/ u?

ITyere x ¥M/4u — CHKOpPOCTE JOAKH B crTosiueil soje. Torga ckopocTs
JOIKH No TedeHH®O (x + 3) KM/4, A OpOTHE TeueHUA (x — 3) HM/u.
Ilo revenmo pexn 25 KM JoJKA OPOILIA 34 ﬁ U, & NPOTHE Te-

L

YoHHA 34 KM — 3a

U, 3HAYWHT, BpeM#A, 3aTpPAuUeHHOe HA BECh

25 3
et %

nyTh, PaABHO

Ilo ycaosmio sagasMd Ha Beck NVTh JoAka saTtpatuna 2 u. Croego-
BATEJIRHO,
25 3
+ =2,
Xr+3 xr—3

Pemue aro ypaBHeHHe, HaiiféMm ero KopHH: ¥, = 2 1 x, = 12,

§ 9. OpobHbie pauvoHankHBIE YPaBHEHWA
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Ilo cMelcTy 3afaqd CKOPOCTE JOJAKH B crToAueil Boge aosHa OBITH
BOJBINE CKOPOCTH TEYeHMA. JTOMY YCI0BHIO VIORIETBODAET BTOPOH
KopeHs — uucao 12 u He yI0OBJAETBOPAET NepBRIH.

OreeT: 12 BEM/ 4.

3amaua 2. K cnanasy meam M nMHKa, cojepxamemy 10 wkr nmmukea,
nodapuan 20 kr nmeka. B pezyakraTe cofep:aHHe MeOH B cILIAa-
Be yMeHbIIHAock Ha 25% . Kakoea Oriia nepeoHauadbHAA Macca
craaga?

B IlveTe nepBoHAYAIBHAA MACCA CIlaBa Owlia passa x kr. Torga
Megn B HEM 0bLio (x — 10) Kr u oHa cocTasnAna

x-10 .100%
x

o7 Maccsl ciiasa. Macca HOBOrO cnjaea, NOJVUeHHOTO IOCTe J0-
oapnenna 20 Kr muHEKA, OKasagack paBHoil (x + 20) Kr, a mMeab

B HEM COCTABHJIA
r—10

- 100%.
x+20 :
Ilo veJOoBHID 3ajadd COAep:KaHue Melln yMeHsIIujaock Ha 25%.
CaenosaresiHO,
*-10 . 100% - £=12. 100% = 26%.
x x + 20
Orcrona

(x—10y-4 _{x—101-4_1
x x+20 7

Pelrue aTo vpaBHeHHe, HalgéM, 49To OHO MMeeT ABa Kopu#A: x, = 20
u x, = 40. OBa KOpHS VAOBJIETBOPAIOT YCIOBHIO 3aJAYH.

OreeTr: 20 5r man 40 kr.

YnpaxHeHus

648. 3namenarens oOBIKHOBeHHOI apodu Oonablne eé uweauTens Ha 3.
Ecniv B YHCAHTENH 2ToH gpodwn npudaBHTB 7, 8 K 3HAMeHaTe-

1 "
Jaw — 5, TO OHA VBeJIHYHTCA Ha 3 Haiignte ary apodn.

49, Mz ropoaa B ceno, HaxoJdAlleeca 0T Hero Ha paccroaHun 120 kwm,
BRIEXATH OJHOEpPEMeHHO ABA aBroMmobmnna. CropocTk onHoro Oblia
Ha 20 KM/u DoOJBIIE CKOPOCTH APYIoro, M MO3TOMY OH NOPHINET K
MecTy HasHadeHns Ha 1 g9 pansine, Haiiagure cropocTs Kamaoro

aABTOMOODHIA.



650.

652.

653.

654.

6535.

656.

657.

658.

OauH M3 JRHHAKOB npomeén paccrodHde B 20 kM Ha 20 MuH OBI-
crpee, uem apyvroi. HaliguTe cKOpoCThE KAMIOro JBIHHEA, 3HAA,
YTO OJHH H3 HUX ABHTAICA CO CHOPOCTBID, Ha 2 KM/4 Goabmiest,
ueM JIpYroii.

Jea apToMODHIA BBIEZHKAKT OJHOEPEMEHHO H3 OIHOTO TOpoga B
apyroii. Cropoers nepsoro asromobnaa Ha 10 km /4 Goapime cropo-
CTH BTOPOTO, H HO3TOMY NEpBBIH ABTOMODH/IB NPHE3HasT HA MeCTo
Ha 1 4 paHeme proporo. Hailgure cropocTh KaMI0I0 aBTOMODHIA,
3HAHA, UTO PACCTOAHWE Mex Ay ropojaMu pasHo H60 kM.

Yrobsl JHKBHAMPOBATL ONO3jlaiue Ha 1 u, Noeajl Ha [eperoHe B
720 KM VEBEIHUWJI CHEOPOCThE, ¢ KOTOpPOH MIEN Ho pacIIHCAHWIO, HA
10 km/u. KakoBa CKOpPOCTH M0E37a 00 pacnHcaHumio?

B npomaom roay B depmepckom xoadAiicTee cobpanm 192 o mme-
HHIEIL. B sroM rogy Gaarofaps HCOOJABIOBAHHIO HOBBIX TEXHOJO-
il yIaJI0Ch NOBBICHTE YPO:KANHOCTh MINEeHHILI Ha 2 I ¢ rexkTapa,
B peayasrare Takol e yposkaii cofpanam ¢ naomiagu, Ha 0,4 ra
mensineii. Kawxopa Obiia vpomalHOCTh NIIEHWIEI B XO3AHCTBE B
MPOULTIOM ToaY?

Ha monopéstHoM kapHapale AHIpeidl Hynun ouMaersl jgdortepen «Ha-
nexnas Ha 240 p. Eenau Obl 0OH DOTPATHA 3TH JIeHLIH HA DHMAETH
JoTepen «¥jadas, TO cMor Obl KvouTe Ha 4 OGuaera Dofbine, Tak
KAK OHH OLLIM HA 5 p. gemesae. CKOALKO croug OMJIET JloTepeH
eHamesmpas ?

[pegnpuaumarent npuodpén AKIMH CIHHAKOBOI CcTOMMOCTH HA
110 000 p. Ecan w1 0H OTHOMKHI NOKVOKY HA Tojl, TO cyMena Ob1
npuobpecTd Ha 3Ty cyMMmy Ha 20 axnnii MeHbINe, TAK KAK IEHA O]
HOH aKIHH JAaHHOTO BHAA Boapocaa sa otoT rog Ha 50 p. Cxojabkro
AKIHH NpHoOpEn NpeanpHHHMATEIL?

Cmapunnas sadava. Hecxonsko uenopex obefann BMecTe H 10
CHBTY AOHB OBIIM VOAaTHTE 175 muianuuaros. Oxasazocsk, UTO ¥
ABOHX He OBLIO npH cebe meHer. IlosToMy Ka:EIOMY H3 OCTATEHEIX
NpHUILIocsE yoaaruTe Ha 10 mmaauuaros Dojikine, YyeM NPUXOAHIOCE
Ha ero Joaw. CKoOJABKO YefoBeR obegano?

CorTpyAHMEM OTAeJa pelluIl COBMecTHO NpHoOpecTH oJHOKAMEep-
HEH xomoguabHHE 3a 14400 p. Opmako Tpoe OTKAZAIHCL YHACT-
BOBATE B MOKVIEKEe, H OCTAJBHLEIM IIPHOLIOCE yijaatuTe aa 400 p.
DOJBIIE, YeM npeanojaranock. CHonbKo coTpyaHHEOE padoTaeT B
orgene?

TypHeT NPONILLT HA J0JAKe NPOTHE TEUeHHA pekHd 6 KM H no ozepy
15 kM, 3aTpaTHE HA OYThH N0 o3epy HA 1 u foaklie, eM HA OYVTH IO
peke. 3Hafg, 4YTO CHOPOCTE TEUEHHH PeKH paBHa 2 KM/4, Haiignre
CHODOCTE JIOAKH [IPH IBHMMEeHHH TI0 03epy.

§ 9. OpobHele paunoHansHwe ypasHEHKWA
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659. MoropHas nojka, CHOPOCTE KOTOpPOil B crosAdeil soje 15 KM/ u,
NpoLULIA [0 TeYeHHIO pPerKH 35 KM, a OpOTHE TedeHHA — 25 KM,
[Mo Teuenu oHA II7A CTONBKO Ke BpeMeHH, CHOJBHKO IPOTHE Te-
yennsa. Kakopa cxopoers tedenns peru?

660. Karep, passusamounit B crosueil soge cropoets 20 KM /4, nponén
36 M OpoTHE TeueHHA H 22 KM 00 TEUSHHID, ZATPATHE HA BECh
nyTe 3 4. Hailnure cROpOCTE TeUueHHA PEKH.

661

B Boaueiit pacrBop conm gofasuan 100 r sogei. B peayabTate
KOHIEHTPAILLMA COJOM B PACTBOpe NoOHWU3MIack HA 1% . Onpegennre
NepEOHAYAJNLHYH) MACCY PACTBODA, ©0IW H3BEeCTHO, 4WTO B HEM CO-
pep:xanock 30 r comn.

662. Cnnae zomora u cepebpa cogep:xan 40 r zonora. IHocne Toro kaw
® Hemy godasmam 50 r sogoTa, DOAVYIHIH HOBBIH CILTAB, B KOTO-
poM cojepsanie oaoTa sospocao #a 20% . Croasko cepefipa ObLIO
B ciLiaBe?

663. [Ipu cosMecTHOIl pafoTe OBEVX KpPAaHOB PasTpPyVaKy ODapkH sakoHYM-
au 3a 6y, CronbKo BpeMeHH NOTpefoBANOCh OBl KAMIOMY KpaHy
OTAENRHO 08 pasrpysky Gapse, ecan H3BecTHO, YTO NepBOMY Kpa-
HY Anf aroro tpedyercsa Ha b u DoNbine, 4eM BTOpOMYy?

664. [Ipa 3D-npuHTepa pasHoi MOIHOCTH HANOTOBHIH 3a 2 u 55 MHUH Hexo-
TOPOE KOMHHMECTBO Aeraneil. 3a xakoe BpeMS 3T0 KOJMHUECTEO AeTATel
MOr OBl M3TOTOBHTH NepBeiid 3D-mpHHTEp, €CAH H3BECTHO, YTO eMy
mns aroro norpedverca Ha 2 u Donsine, dem sropomy 3D-npuaaTepy?

665. BenocunegueT npoexan ME NOCETKA 0 CTAHIMH ¢ HEKOTOPOH 1o-
CTOAHHOH CHOPOCTBID, & BOSEPALLIAJICH €O CHOPOCTBIO, HA 5 KM/4
doabireii. Kakoea O6klIa DepBOHAYAILHAA
CHROPOCTE BRJAOCHITEIHCTA, @CAH M3BECTHO,
HTO ero CpeiHAs CKOPOCThH HA BCEM IIVTH
caenoBaHua cocTaBaana 12 wm/u?

666, MoTonMKEIHeT DOXOBMHY OVTH [IPOeXa
¢ HEKOTOpPOIH MNOCTOAHHOI CHOPOCTEH), A
3aTeM CHH3MI cKopocTk Ha 20 wm/u1. Ka-
KoBa OBla CHOPOCTH MOTOMMKEAHCTA HA
nepsoil HONOBMHE IIYTH, Al U3BECTHO,
YTO CRPeJHAA CHOPOCTE Ha BCEM NYTH CO-
crapuaa 37,5 M/ u?

667, Horamure, 4TO!

=

+ \:-5_2=18

B S s i o e g) 22+2
11+2J30  11-2V30 B5-2 J5+2
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668, Halinure aHaueHHE BRIPAMKEHMSA!

a) - npm x=5+2u"ﬁ, y=5-2~JE;
r+y

) Iﬁ:yyg MmpH x=\fﬁ+\-'r§, y=Jﬁ—~q"§.

669. HalinuTe 3Havedue ¢, NPH KOTOPOM pPasHOCTH KOpHeil ypaBHeHHA
x* - 10x + ¢ = 0 pasna 6.

670. CocransTe KBAJApaTHOEe VPABHEHHE, 3HAA €ro KOPHHA:

fg — i3
a) ﬂz - ~.32+1: 6) 2-3 u 2_1@_

KoHTpoOnbeHbie BONPOCHI U 3afaHUN
MpUBREAMTE NPUMER LENOro ypagHeHWa 1 npumep ApobHoro paunoHans-
HOMo YPaBHEHWA.

a a
Ha npumepe ypaBHeHWA 1=

= - 0BBACHWTE, KaK pewa-
x—1 x+1

ﬁ —
-1
0T ApofHBIE pPaUMOHANLHBIE YPABHEHWA,

| [YPABHEHUSI C ABYMS NEPEMEHHbIMMU
‘W UX CUCTEMbI

28. YpaBHeHue c ABYMS NepemMeHHbIMMU
u ero rpadumk

B 7 wnacce paccMaTpHBAIHCH YPaBHEHHA ¢ ABYMSA IePeMEHHEIMH,
uMmeommne sug ax + by = ¢, rae a, b w ¢ — Hexkoropsie 4yucaa. Ta-
KUe VPABHEHHHA, KAK H3BECTHO, Ha3bIBAKOTCA JuHelnsimu. Ho ypaene-
HUA € ABYM#A NepeMeHHbIMH MOTYT OuiTh ¥ HelHHeliHmMu. Taw, ypas-
HeHua x° = 4 - y*, xy — 6 = 0, 6x* + y® = 9 nuneiinbiMu He ABAA-
0TCA.

Pemenne ypaBHeHHWA ¢ JBYMA [epeMeHHEIMH B OOLIEM clyuae
onpefesdseTci TAK e, HAK W pelleHHe JHHEeiHoro ypasHeHH:.

5 10. YpasHeHWd C ABYMA MNEPEMEHHBIMIK KM WX CUCTEMEI | 155
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PelleHHeM ypasHeHWH# ¢ JBYMA NePeMeHHBIMHM HA3HLIBACTCH |
HApA SHAUEHWI MepeMeHHBIX, oDpallamigad aTo YpaBHeHHe B |
BEPHOE PABEHCTEO. I

Tak, ecnin B yvpasuenue 5x' + y® = 9 nogerasuTh BMecTo mepe-
MeHHOH x uHcao 1, a BMecTo nepeMeHHOH Yy uHclo 2, TO NOAYYHTCA
pepHoe paseHeTBo 5+ 1% + 2% = 9, Ilapa umcen (1; 2), B Koropoil Ha
NepBOM MECTe VKA3AHO 3HAUEeHWe NepeMeHHod X, 4 Ha BTOpPOM — 3HAa-
YeHHE MepeMeHHOH y, ABJIAETCA pelleHueM ypaBHenua 5x° + y° = 9,
3aMeTHM, YTO YPABHEHHE C IBYMA NePEMEHHBIMH HMEeT, Kak NpaBuio,
feCcKOHPUHOE MHOMECTEO pelnesni.

JBa ypaBHeHHdA, UMEIHe OIHO H TO e MHOMEeCTEO perleHuii,
HAJBIBAKT PAGHOCUALHLMUY JPABHEHUAMU.

CreneHbs IeNOro VPaBHeHHUA ¢ JBYMSH NepeMeHHBIMH OnpeieldeTcs
TAK e, KAK M CTelleHb N0l YPABHEHHMHA ¢ OJHOH NepeMeHHOI: eclH
JeBas 4acTh YPABHEHHHA ¢ IBYMA NepeMeHHBIMH €CTh MHOMOUIEH CTAH-
JapTHOTO BWIA, a npaBag — upcao (0, To cTeneHbs VPABHEHHA CUHTAIT
PABHOH CTEIeHH 2TOI0 MHOTOYWIISHA.

DA toro uTobbl BRIACHHThR, KAKOBA CTENeHbL YPABHEHWS © JABYVMA
nepeMeHHBEIMH, €70 3aMEeHAIT PABHOCHJIBHBIM VDABHEHHEM, JIEBAA YACTh
KOTOpOTe — MHOTOWIeH CcTAHJAPTHOrO BMIA, A OpaBas ypcao 0.
Hanpumep, ypasHeHHe

(x* + y)P = x% -1
PABHOCHILHO VPABHEHHIO

Ex:’y f yz-‘-1={]
M, 3HAYWUT, ABIAETCA VPARHEHMEM YeTBEDPTOH CTeleHH.

I'padmroM ypaBHeHHA © JABYMHA [E€DEMEHHLBIMH HA3LIBAETCH
MHOMECTEO TOYEH HOOPAHHATHON MIOCKOCTH, KOOPAWHATH KO-
TOpBIX O0pallaldT VPABHEHHE B BEPHOR DABEHCTRO,

Ha wypea anrebpesl 7 Kjacca H3BECTHO, 49TO Tpa@MiEOM JHHeHHOTO
vpaeHeHHAa ax + by = ¢, B xotopom a # 0
umn b # 0, aAenserca npamas. Hanpumep,
rpatKH ITHHeHHEIX YVpaBHeHHUH

y+35=0y=005x+ 2,5
vaobpamensl Ha pHeyHEe 23.

Bam maBecTHBl Tax:ke rpadMEH HEKOTO-
peIX ypaBHeHWil Bropoil crenenn. Hanmpumep, RSN
rpadmroM ypaeeenua x° — 2y = 0 apaa- 044 L |
eTcd napaboa, rpapHrom VPABHEHHA M
xy — 12 = 0 — runepbona. ITH rpadHKEn
naobpayieHsl HA pUCYHKaxX 24, a u 0. Puc. 23

156 HMEFTTMI Ypasren nETEM!




Puc. 24

Boobie rpafuen ypaBHeHHI ¢ IBYMA NepeMEeHHBIMH BechMAa pas-
HooOpasusl. Ha pucyHke 25 maolpanieHbl KDPHBbIE, KOTODBIE HAIBAHBLL
B "HecTh epponeickux marematuros XVII sexa Hrxoba Bepuyinn u Pe-
e Jewapra: sgemudckara Bepuyaawm (pue. 25, a) B JeKapTos JHCT
(puc. 25, o).

H
'l.\_ | 0 |
ﬁ‘:‘%"f EEE J._.Ju _%x”y& EIy"'i]'

i I O I__ ___|.___________:_|.____ 1 1 1 1 & | hl|..lll...
Pwc. 25
YnpaxHeHus
671. Aeanerca au napa uncen (—1; 3) peureHneM YpPaBHEHHA:

a)x* —y+2=0; B) x* + y* = 10;

6) xy + y = 6; Nxt-y+8=0?
672, Haitnnre TpH KakMx-HUOYIb DellleHNSA YPABHEeHMA:

a) x — 2y = 8; E) ¥ — xy = 12;

6) x + Oy = 10; r) (x + yy — 2) =
673, Onpepennure cTenedh YPABHEHHAS

a) x + dxy = 5; B) 8x% — ¥ = 2x'(4x® - y);

6) =° + 82%°% = 1; r) (x — 2y)* - x% = 4y(y - x) + 5x.

& 10. ¥YpasHeHus c OBYMA MepeMeHHLIMU U UX CHUCTEMB
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Puc. 26

674, 'padmsn nuueliasx ypasgennit 2x —y =4, x —y=-2,y + 4 =10,
x — 6 = 0 naobpamennl Ha pucyhake 26, Jlaa wamaoil ua npaMbix,
H300pAKEHHEIY HA 3TOM pPHCVHEKE, VEASKHTE eé ypasHeHHe,

675. llocrpofiTe rpadmk YpaBHeHHA:
a) 3x + 0y = 12;

6 0x +y = 1;
B) x = b
rl y = 1,5;

676. OGbacanre, nouemy rpadMeoM ypasHeHns x° — y
napa OpAMEIX §f = X U f = —X.

o) (x— 2y —3)=0
e(x + 3y +1)=20
®) x| = 2;
3) [yl = 3.

= 0 mssanercs

677, llocTrpoiiTe Ha KOOPAMHATHON JIoCcKoeTH rpadui auHeinoro ypae-

HEHHA!
a) 3x — 2y = b;

6 x + 2y — 3 = 0

B) 3x — 4y = -1.

678. Ha puc. 27 uzobpasén rpa@My oJHOrO M3 COeIyioniuy JHHeHHEIX
ypaeHeHHI: x —y=-T, x —y=4,2x + y=06, x + y = 5. Yra-
SHUTE 9TO YpPABHEHHE,

679, CocragkTe ypaBHeHHe, Tpa@HKEOM KOTOPOre ABJIAETCA NApPA Nps-

MBEIX, H200pasHEHHBIX HA pHCYHEe 285,

a) [TTTTTT3A

]

6) (L1111 i SN

158 REELEERU] Ypasvesws M CUCTEME! YpaBHEHWI



B) 7 TTE  n ._.__.:{1_','_}." 72 38 I D I
2 o H |

Puc. 28

680. CoctasbTe ypaBHeHHe © ABYMA NepeMEHHBIMH, rpadni KOTOpOro
usobpamén ma pucynke 29,

a) | g4 a) I SRR

i
|
| S am - ¥ N I - = . T =
|
|

3 5 0 N O r) [ TTRTTTTT

Too
I

|1 -2 =10l 13l ] H-st-H-10} 11218 | =
L __|_1 ._1 1
. . 1 T i | ik
-2 4 ] ER T il
|

Puc, 29

6G81. IlocrpofiTe rpadmk YypaBHeHHHA:
a) g—x =0 B) 0,5xy + 1,5 = 0;
6) y — x* = 0; r)y + x*=0.

§ 10. YpaeHeHna © OBYMA NEPEMEHHLIMKW WU X CUCTEMbI 159



682, (Maa pafomu & napax.) [Moctpoiite rpaduy ypapHeHH:
a)(x -5y +6)=0; B {x—4x+2)=0.
1) O6eyanre, Kakas (purypa asjasercd rpayMKoM YpaBHeHHA B Kas-
JOM cayuae,
2) PacupenenuTe, KTO BEINOJIHAET 3ATAHHE 4), A KTo — 3agaHue 0),
H BEIIIOJIHHTE HX.
3) IlposepsTe ApyT ¥ Apyra, OpaBHIbBHO JIH MOCTPOEHE TPaHKH
VDABHEHUIH,

683. HaiinuTe Bee Lelble pelleHHA YpaBHEeHMHA:

a) xy=2: 6) x* — y* = 3.

™

1

LA

684, Apromobune geuranca 1 u 20 MHUH co cHOPOCTHI @ KM,/4 H 45 MHH
co cKopocTely b EM/4. Hakoill nyTe npoexan aBToMoOHIR?

685, Pemnnre ypasnenmue:
E.] {21’+1§21—3}=x2_1; ﬁ] xz_{:!.r;l}.r =2'

686, YupocTHTe BHIpajKeHHe:

a) 2-1 2+x, }lﬁnz—lr Bn p)y -4 5x-20
6x2 ~ 3 ° nt-2n 8n-6' _J,rii‘—Jc'_:,r'.1:'2—.1';,.1+

29. UccnepoBaHne cuctem ABYX
NUHEeNnHbIX YypaBHEHMWA C OBYMSA NepemMeHHbIMU

B 7 mnacce BAM NpHUXOAHIOCE PEIIATE CHCTEMEBl JEVX JIHHEHHBIX
VPaBHEHHMH ¢ JIBYMA NepeMeHHBLIMH, HATPHUMEep:
Jx-2y=5, i?y+x=ﬁ, {y:(}.ﬁx—ﬂ,ﬁﬁ,
|x+y=3; dx—y=0; 2+y=0,11x.

Takme CcHCTEMBI pPEIHATHCH PasSHBIMH @ crnocobaMu:  anredbpanqe-
CHEH — METOAAMH HOJACTAHOBKH M CJIOMEHHHA, a4 Take rpaduueckn,

[Mpu rpa@umyeckom cnocobe pelleHHs HA KOOPAMHATHOH IIOCKOCTH
CTRPOAT ABe NpAMble — rpadHEH vpaBHeHHI cucreMil. BoaMoMEHEI TpH
clIy4yad B3aHMHOTO PaclHoJdHeHHA IBYVX NPAMEBEIX HA ILIOCKOCTH: IIpA-
MEIE IEPecerawTed; NPAMBIE MAPDAJLIENLHB]; NPAMEE coBHAfalT. 3HA-
YUT, MPH PEIIeHMH CHCTEM ABYX JHHEeHHBIX VDaBHEeHHIT ¢ ABYMSA lepe-
MEHHBIMH BOZMOMHBI TPH CJAYYAH: CHCTEMa HMeeT eqHHCTEReHHOE pele-
HHE; CHCTEMA He HMeeT pelleHHii; cHeTeMa HMeeT OeCHOHEYHO MHOTO
peLIeHHI.

160 YpasHe:
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Cucrema ABYX JuHelHBIX VpaBHeHHH ¢ ABYMA IepeMeHHBIMH MO-
#eT DITE NPEJCTABICHA B BHIE

y=kx+b,
y=hyx+b,

Ecmu k, # k,, To npAMBle NepecexkarwTcd, M CHCTEMa HMeeT eqHH-
CTBeHHOE pellleHHe; eca k, = k,, Ho b, # b,, TO NpAMEBIe Dapa/lelbHb
H CHCTEMa He HMeeT pellleHHi; ecam &k, = k, u b, = b,, TO npamnie
COBIAJIAIOT, M cHCTeMa HMeeT DecKoHeYHO MHOrO pemedmnii (ato peine-
HHA YPABHEHHA CHCTEMBI).

Caenanseiii BEIBOJ IMO3BOJISET, PACCMOTPER YVDABHEHHA NAHHOH CH-
cTeMBl, He pelnad eé, cKa3aTh, HMeeT JH 3Ta CHCTeMa pelleHHe, H
eciaH MMeeT, TO CKOJBKO. (8x-2y=4,

Hanpumep, cucTemMa ypaBHEHHIT -{

L

= HHCTBEHHO
D,a.r+y:2 HMeeT eJHHCTHEE €

peleHHe. B camom pene, BREIDAIHE B HAaXIOM VDABHEHHH I wUepes X,

NOJYYHM CHCTEMY Iy:l’:’x_zj
ly=-0,5x+2.
Tark ®ak VriobBble Koa(hpHIIHEHTH NPAMBIX TpafHKOBE VpaBHeHHH
cucreMel pasmuusel (B, = 1,5, k, = —0,5), To npamele nepecexkaiwTrcs,

H CHCTeMa HMeeT @IHHCTBeHHOE DellleHHe.
AHATOrNYHBIMHK PacCyHIAeHHAMNA MOMHO INIOKA3ATH, YTO CHCTEMA

]2x+y=3, HEe HMeeT HIeHHil, a4 cHCTeMa JEI—Ey:ﬁ, HMeeT DecKo-
l4x+2y=1 T POIIONEN % ORCTONA Mz=6y=10

HEUHO MHOTO pPelleHHH (peuleHHA CHCTEMBLI — 3TO PEUIEHUH YVDaBHEHWH
2x — 3y = 5H).

YopaxHeuus

687, BeiacHuTe, HMeeT JH CHCTEMA PEIIEHHA H CHOJILKO!

2x—-6y=10, y=4x, 3-3y=4ux,
2) {Sy:?—zx; ¥ {x—B:—ﬁy; A {—8x=ﬁy—ﬁ;

[3x-12=8y, x+y=5h, x+4y =5,
0 |1,5x -4y =86; X 3x-2y=8; a) x-y+3=0.

688. (Tra padomwu 6 napax.) UmeerT nu penieHUA cHCTEMA YVDPABHEHWI
H CHOJIBHKO:

Tx+y=8, 6y—4x="T, [x-2y =6,

a 5] B

) {x—y+3:t}: ) {3x—12y=—14: ) |ly=—-4x?

1) OfcyauTe apyr ¢ APYrom, OT “ero 3aBHCHT OTBET HA BONPOC 3a-
JAYH.

& 10

YpasHeHWa C ABYMA NepeMeHHbBIMIA 1 MX CUCTEMBI
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2) BeinoaHuTe COBMECTHO 3alaHme a).

3) PacnpenenuTe, KTO BRUIIONHSAST 3aganue G), a KTo — 3ajaHHe
E), H BEINOJHHTE HX.

4) IlpoeeprTe ApPVr Vv APYVra OPABMILHOCTE BBRIMOJHOHHA 3aJaHHI
M HMCIPaABLTE OIMMOKH, eCIH OHHM JOIVIIEHE.

689, BriAcHWTE, KAKOBO B3aMMHOe DACIOJOMEHHE B HOOPIHHATHOMH

IIOCKOCTH TpaHKOE YPABHEHHH JMaHHOH CcHCTeMBI W chaenaiiTe

BBIBOZ O TOM, HMEET JH CHCTeMa pelleHue, M, ecJu HMeeT, To

CHROJIBKO:

) (8x-y=5, 5) [2y-x=4, i y=0,5x+2,
|3x+2y=8; ]y—2x=ﬂ: y=0,5x-4.

690. Ilpaman a sagana vpasaensem x + 2y = 5. Cpean vpasnenuit nps-

691. Menoasaya rpadmkn  ypaBHeHHI,

MbiX: X + y = 5; %y—4x={); Gy +3x=10; 0,6x-3=-1,2;

2x+4y=10; 2x+4y=9; 15-3x=6y; 0,5y + 0,256x = 4,8
Hailjnre TE, KOTOpLIE BMeCTe ¢ VpPaBHeHHMeM NpAMOH a obpasvior
cHeTeMy: 1) MMemInyo eiMHCTBEHHOE pelleHne; 2) He HMEHIYIo
pemennil; 3) AMewNIVE) DeCcKOHEYHO MHOTIO pelreHMi.

naobpasxénnele Ha pucyake 30, obn-
ACHHTE TrpauecKHil CMBICT pPABHO-
CHIBHOCTH CHCTEM YpaBHeHWH

[

{dx—yzﬁ,
lx+y=1
€ ol o+
- [[Jx—y}+(x+y]—5+1, s
1x+y=1. =1
| 3
692. B cucreme ABYX vpaBHeHHIl © IBY- A |
MA HepeMEeHHBIMH MePBELIM ABIACTCH o
ypaBHeHHe i — |x| = 0, a BTOpRIM — =
ypaBHeHHe Buga y = kx + b, rae k EYENEEE
u b — mnexoropeie unecna. Hapeer- o=
HO, 4T0 npaMas — rpadur BTOpOro :

VPABHEHHA MNepecexKaeT ock ¥ B TOou-  Puc 30
ke (—3; 0). IlopGepuTe B VPABHEHHN
y = kx + b goaddunuentsl & u b tag, 4Tolbl cHCTEMA!

1) umena jBa perreHns;
2) uMena OIHO pelleHHe;
3) He HMena pelmeHHIl.
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693. Uz ropona A B ropog B asTomMobuib exan co ckopocTeio 80 ks /u,
a ofparHo — co cropocteio 90 km/ /4. [Ipm atoM nyTh M3 ropoja
B B ropog A zaHan Ha 1 4 menblle, YeM OYVTH H3 ropojga A B ro-
poa B. Haligurme paccrosnue Me:say ropogamua A w B,

694, Viurka monzét mo cTBOJY JIepeBa B TeUeHHe IOJYVUAca €O CEOpo-
cteio 0,25 m/mun. IMocrpoiiTe Tpadhmuix ABMMEHHUA YIHTKH.

695. Paznoxure Ha MHOMHTEIH:
a) 16m* — 25n" E) (2a + 3)° — 4:
6) 0,094 — 9b%; r) 36 - (1 — 5x)°.

30. Npaduyecknin cnocod peweHns
cucTem ypaBHeHun

I'papruecknii cnocod pemeHHA CHCTEM ABYVX VPABHEHHH © IBYMsA
nepeMeHHBIMHE COCTOHT B CASIVIOINIEM: cTpoAT rpadHEHd ypaBHeHM,
BXOAANIMY B CHCTEMY: HAXOAAT TOYKH NepecedeHHA TpadHKoB HIAH
YCTAHABAWBAIOT, HTO TAKHX TOUEH HET; HAXOAAT HKOODIHHATE TOYEH
nepeceveHua rpapmuxos. Halimennsie napsl 4HCel H ABIAKTCA pellle-
HHAMH CHOTEMBI.

Taxum obpasoMm, pewumb z2paguuecku cucmemy ypasHenuis —
Mo FHayum Halmu Koopduname: 00WUY MOYeK 2paduxos ypasie-
Huit. B atoM nyHETe rpadhuyecknil cnocod Oyier NpUMeHATLRCH I8 pe-
IMeHUA CHCTEM YPABHEHMIl, B KOTOPBIX O4HO HaW ofa ypaBHeHHA He
ARJAKTCHA JTHHEHHBIMH.,

NMpumep. Pemum ¢ noMollelo rpadKoB CHCTEMY VPABHEHMH
xy-6=0,
FE+Tx=2y.

¢ IlocTpoHM B OIHOH CHCTEME KOOPAHHAT rpa)MKH YpaBHEHHH, BXO-
JAAIMNMHAX B CHCTEMY. H.‘IH 3ToOro BRIPASHM H3I HKAMIOND YDaBHEHHHA
nepeMeHHyie § uepes nepemenavio x. [Hoayuum cucremy:

Li]
'i[y Sy
|y =0,52"+3,5x.
T'pauromM meproro vpapHeHHUA ABIAeTcH# I'Wnepdona, a rpaduxom
pTOporo — napatoaa. Koopoumarte! jgmoboll TOUKA THOepOOJbl AR-
JAAWTCA pPellleHHeM YpaBHeHHA y = %, a HoopIuHarTh b0l TourH
napaboasl — pemeduem ypasHenua y = 0,5x° + 3,5x.

o
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I A e nepeceyenna runepbonasr w napabo-
o B Jbl  VIOBJISTBODAKT KAK [epBoMy
UL T T T T 11 YVPpaBHEeHHK) CHCTEMEI, TAK H BTOPO-
.“1(;. - MYy, T. . ABIAKTCA pellleHHeM pac-
1 i I CMATPHBAEMOH CHCTEMBIL.

R 'L"‘g' T T T T7 Mur suausm, wro ranepbona B oa-

T LT 1111 F;!.— I TT T T T Buauwr, KOOPIHMHATHEL TOO0H TOMKH
|

[~ 1] paboma nepecerkawmTcs B TPEX TOu-
| | Ll | ~ Ekax (pue. 31). ITo ozHaUYaeT, UTO
5t 0L L L L L5 0 0 [ ¥  paccMaTpHBaeMads CHCTEMA HMeeT
T T T T T T T T T T TPH PeIeHnH.
LA T g T T € noMomp pHCYHKa HalaéM npu-
4 Pt sl bl oL OnMaxEHHBIE 3HAYEHHMA KOODAMHAT
S I N A O B 1 — et Touer A, B u C. Ilonyuum:
e e R A(—-6,8; -1), B(-1,5; —4); C(1,2; 5).
CrnegoeaTelbHO, pPEIUEHHAMH CHCTe-
MBI ABIAKTCA  CASIVIOUIHE  [IADL
uncen: x, =—6,8, y, =-1; x,=-1,5, y,=—4; x,=1,2, y, = 5. Haiigen-
Hble pellleHHHA JAHHOW CHCTeMBl ABIATCA NPHOIHMEHHBIMH,

YnpaxHexus

696. Henserca M pelreHeM CHCTEMBI VpaBHeHHH
22+ y2= 3,
b6x + 5y =-4
mapa udcea: a) (—=2; 1); 8) (1; -2)?

697, Pemnre rpadmyueckd cHCTEMY VpaBHeHHH

y-x2=0,
2x-y+3=0.

698. Haobpasue cxemarndyecku rpadHiKH ypaBHeHHWH, BRIACHHTE, HMEeeT
JH pelleHU#A CHCTEMA VPABHEHMH M eciy HMeeT, TO CHOJIBKO!
ol 2 i
a) y = x" 5) [y=.'r I.*B, iy {y=x”+1s
xy=-12; ly = - +12; xy = 3.
699. Pemnte rpadmieckd cHoTeMy VpaBHeHHI:
|#* -4 =0,
l* -9=0.
164 REEEERI Ypashewws
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700. Cpenn gaHHBEIX YpaBHeHHWIl HaiiiuTe ypaBHeHHA

T01.

O0JIBI, OpPAMOI: 1

a) xy = —3; B) Ey—xz=—l;
0) 6y — 2 =0 r) 10 + 5xy = O;
IocrpoiiTe rpadik KamdIoro VPABHEHHA.

YOpocTHTe BHEIpaMKeHHEe:
c-1 2¢+7 6-3¢
A et e 1zl
ﬁ] u—4b_2a—ﬁh_3a—b;
2ab 2ab 2ab
l?x—4y+8.r+9y_llx—1ﬁy1
21y 21lxy 21xy

B)

napaboniel, THOEP-

m 1+ 2x=0;
e) 2x — 2y = 5.

31. Anrebpauyeckmin cnocob pelleHus
CUCTEeM ypaBHEHUW

OCHOBHEIM cOOCODOM PEIIEHHSA CHCTEM YDABHEHMIA © JABYMA nepe-
MEHHLIMH #ABIAETCH ajredpandeckmnil cnocod,

Pacemorpus cHauaja CHETEMY YpaBHeHMH ¢ ABYMSA NepeMeHHLIMH,
COCTABIEHHYIO H3 0JHOT0 VPABHEHHA BTOPOIH CTEeNeHH H OJJHOTD YPABHEeHHA
nepsoil crenenn. Takyio CHCTEMY BCErDA MOMHO DPeIIHTh crocobom
nogeTagoBEH. I8 9Toro DocTynawT caeayoniHm obpasom:

HYIO Uepe3 ApYTyio;

HOH nepeMeHHOI;

= ——

IMIpumep 1. Pemum cucreMy ypaBHEHHH

=° - 8xy - 8y = 2,
x+2y=1.

1) BRIpaKaloT M3 YPABHEHHH NepBOH CTENeHH OZHY MNepeMeH-

2) moACTABAAIT MOJYHEeHHOE BEIPAKEHHE B YDABHEHHE BTODOM
CTENeHH, B PE3VIBTATE 4Hero HPUXOAAT K VPARHEHHIO ¢ of-

3) peumlamT NoAyYHBINEecH YpaBHeHHe ¢ OAHOH NepeMeHHOH;
4) HAXOAAT COOTBETCTBYIOIME 3HaYeHHs BTOpoll nepemMeHHOI.

» BripasuMm M3 BTODOTO VPABHEHHA NEPEMEHHVID X Hepes i

x=1-2y.

IMogcrasuM E HNepBoe YpAaBHeHHWe BMecTO X BeIpameHHe 1 — 2y,

MOIYVIHM YPABHEHHE ¢ MePEMeHHOM y:

(1 - 2y)° - 3(1 - 2y)y - 2y° = 2.

'I 10 ‘&-"[_‘..-_!I IHEHWA C ABYMA NEpemMeHHbIMKU K X CUCTEME!
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Iocae yopomeHns NoJVIAM PABHOCHJIBHOE YpaBHeHHe
8- Ty-1=0.

o 1
Pemue ero, Haiigém, uro y, = -3, y, = 1.

CooTBeTCTRYIOIIHE 3HAYEHHA X MOMKHO HailTH, BOCIOIL3IOBABIINCH
hopmyaoit =1 - 2y.

1
IHogcrasue B dopmyay x =1 - 2y aHadeHHe Yy, = ~§ MONYy4YHM
1
X, = ]'I
[logcrasus B Qopmyay x=1 - 2y aHaueHHe y,=1, noayuum
x,= —1.
Hraw, cucTeMa MMeeT ABA PellleHNA;

1 1
x,=lj,y1=—§ Hx, =—1,y, = 1.

i
OTeeT MOMKHO 3aIMCATE TAKIKE B BIIAS OApD: ll 1 : _%J A=1E 1)s

Ecin euereMa cocTONT M3 ABVX YpaBHeHHI BTopoil cTenenH ¢ IBYMHA
nepeMeHHBIMH, TO HAHTH e peiernd o6bpMHO GeIBaeT TpyAHO. B oTaeabHnix
CcAyuaAX TAKHe CHCTeMb! VAAETCH PEITHTE, HCIOOIL3YA CIocod MoJCTAHOBKH
WJTH CIIOCOD CAaoMeHn .,

IIpumep 2. PemuMm cucreMy ypapHeHil
[xz - yz -l
|xy = 6.

» Bocnoaesosasmiuck Tem, 4ro X # (), BRIpA3HM H3 BTOPOTO VPaBHEeHHs
NepeMeHnYIo i Hepes x;

]
y= %
i
IMogcTasuM B NepBoe YpaBHEHHE BMECTO i Bhipajkenne 7+ Hoayunm
VDABHEHME
ool
2 | 6 e
gr=:{7] =B
Pemme ero, naiijgém, uro x, = -3, x, = 3.

ITo qropmyne y = g HAXOAHM COOTBETCTBYIONIHE 3HAMEHUA !
Y="2, 4= 2,
3HauMT, CHCTEMA HMeeT IBa PelIeHHA:
x,==3, 1y, =-2ux,=3,y,=2.

Oreer: (—3; —2), (3;: 2).
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IMpumep 3. Pemum cHcTeMy YpaBHeHTH

x2—2y2+x=—ﬁ,
-3/ =-11.

P C moMOIIB0 MOYIEHHOTO CIOMKEHHN JEeBBIX H NpaBbLIx yacTeil Vpag-

HEHMH MOMHO HCHJIYHUTE CHATAeMBIe, COAep:Rallie NepeMeHHYH
y. Jlna aroro HANO VPABHATE Koa(pUIIMEHTHI WWIEHODB, cOIep:a-
npe y°. VMHO:HM ofe 4acTH mHepBOro ypaBHeHHS Ha 3, a BTOPO-

ro — ua —2. [ToayuuM cHCTEeMY, PABHOCHALHYH) JAHHON:

[8x% - 6y° + 3x=-18,
|-2x" + 6% = 22.

CRAIAIBIBEAA JIEBBIE H nIpapsie YaACTH VPABHEHHH CHOTEMBI, IOJIYYa-

eM ypaBHeHHe ¢ OJHOI nepemenHod x° + 3x = 4. Peumme ero,
Hafgem: x, = —4, x, = 1.

COOTBETCTBYIONIHE 3HAYEHHA 4 BRIYHCIHM, HCOOJAB3IYA BTOPOE
ypaBHeHHe HCXOAHOH cHereMmel 3y° = x° + 11: ecam x = —4, To
y=-3umuy=3ecnux =1, oy = -2 umy=2.

OreeT: (—4; 3), (-4; -3), (1; 2), (1; —-2).

YnpaxHeHus

702, Pemnure cnocoboM NOJCTAHOBKH CHCTEMY VDaBHeHH:

a) [;;2-1'=—1, 8) Jx‘y+x=—4,
]x=y+3; ]x—y=ﬁ;
6) {yIF.r—L & xl+y=9,
‘xa—2y=26; ¥+ x=29
703, Pemure cHcTeMy VPABHEHHH, MCIONBEVA clocod NoACTAHOBKH!
=93 - T
of |20t g [P Hy=14,
|#* - x = 39; ¥-x=8;
by =1+, x+y=4,
? {x+y2=—1; " |y+x,r=ﬁ-
704. Pemure cHoTEMY VPABHEHHI:
|x -y =3, jxtg =1,
. |xy = -2; =) |_.t:2+§,.r2=1;
+y =25, [x-y=2,
R L ek n |%,7Y
|2y = 1,5 |2 = =17,

10, ¥pasHeHws C OBYME NepeMeHHBIMK 1 WX CUCTEMLI

167



705. Pemtnre cHcTeMY YpaBHeHHI:

ﬂ} Jx+y=8, B] Jlxz—yz=81.
| xy = =20; [x-y=4;
Jx—y=ﬂ,3, r) xz + yzzﬁr
|xy = 2,4; x+y=-3.
706. Petuure cucreMy ypasHeHHI:
y ly-2x=2, B}Hi—Eg=L o |28+ ¥ =100,
]5;;-y—1, 12x -~ y= 11 3x = 4y;
&) ‘x = 2y = 2 r) 3I2 + 2y2 =11, e) 23‘2 = y:! = 32,
dx+y="; x+ 2y =3; 2x - y = 8.
707. Peiinte cHcTeMY VPABHEHHEH, HCOOABIVA cHOcO0 CAOMEHHA WIH
MOACTAHOBKM:
. L g = 2
a) 2: +;;r 9, B) 312 2;; 1, 4 Jx + 4y =10,
x° -y =3; 2x* -y =1; |x — 2y = -5;
6) 2% -xy =83, ) |x-y-4=0,  [x-2y+1=0,
4x -y =1T; x* + y® = 8,5; |5xy + y* = 16.
T08. PemunTe cHCcTEeMY ypaBHeHHIl:
2x + 4y = 5(x - y), u-—uv==6(u+uv)),
a) {xz—-y2=ﬁ; o {uz—u2=ﬁ.
709. Pemnte cHCTEMY ypaBHeHHH
[y = 0,5x% - 2,
ly -—x=2

cHavana rpadmdeckuM cnocoboM, 4 3aTeM AHATHTHYeCKHM.

710. Pemure cHcTeMy ypaBHeHHII:

a) x2+y2+3xy=—1, ) [L!+2U‘—4
x+ 2y =0 u® 4+ uv - v = -5.
711. Pemure cHcTEMY YPABHEHHI:
x—y=25, dx+y=1,
a) 1 i = ..1..; ©) 1 + 1 = —-2.5
x oy 6 x ¥
|x+y=6 L e 3L
6) 11 1_|‘_ P]Ju 3
[E=5=3 lx -2y =2



T12.

T13.

T14.

715

T16.

T17.

T18.

32.

He BRIIONHAA NOCTPOEHHA:

a) onpeseanTe, NepecekaeT JH napabona y = x*-8x+ 16 NpPAMYH
2x — 3y = 0 ¥ ecad ga, TO B KAKHX TOUKAX;

B) HAfAHTe KOODAMHATEL TOUEE MEPECeHueHHA ¢ OCAMH KOODAHHAT
rpabuka byaknun y = 2x° + 9x — 5.

HokamxuTe, UTo OpAMad X — i = 4 uMeeT ogHy 00V TOUKY C Hapa-
fomoi y = x> — 5x + 5, u HaliguTe KOOPAHHATEL 3Tol o0niell ToOUHH.

Horaxure, yro napaboaa y=2x" — 5x+ 1 u npaman 2x+y+3 =10
He [epeceKanTes.

Ipu kaxux suavenusax k napabona y=x"+ 1 u npamasa y=kx
MMEWT TOALKO 0AHY 00NV TO4kRy?

ITocTpoue cxeMaTHYeCKH rpadHKn VDABHEHHH, BRIACHHTE, CHOJIBKO
PEIIeHHH HMEeeT CHCTeMA YpaBHeHHH:

3
a) {y=x, 6) {xy=1[l,
y=15x; y=x.
HaiiaguTe KOPHH VpPABHEHHA:
a) 9x° - 100 = 0; B) 9m”* — 4 = 0;
6) 2 = T’ r) —0,8/° + 3y = 0.

IpH makux BHAMCHHAX X
a) TI}EXT-I.JIEH —x° — 2x + 168 npuHMMAET NOJAOKHTEN:HEIe 3HAYSHHSA;
6) Tpéxuner 15x° + x — 2 NpHHHMAET OTPHIATENLHEIE 3HAUEHHHA;

x+ 14
B) Apobb 35, IPHHHMAaeT OTPHIATe/]bHbIe 3HAYEHHH;

6-5x

~ 55 MPUHHMAET MONOKNTENbHEIE aHaueHHA?

r} apobe

PeweHne 3apavd

AnredpapdeckHi coocod pelIleHHA TEKCTOBBIX 3A4adM HACTO CBOJAHTCH

K PeLIeHH) CHCTeM ABYVX JHMHeHHBIX YpaBHEHHﬁ ¢ IBYMHA NepeMeHHBIMH.

damgaua 1. V¥V Jlesr Own kynwpsl oo 500 p. 1 oo 2000 p. Ona yr-

[ 3

Bep:IAeT, UTO KyIHIa senocumen sa 25 500 p., ormas za mero 20
kymwop, a Kata ropopur, 4To TAKOro He MoseT ObITh. K10 npas?

Myers v Jeww 6biio x kymiop mo 500 p. u y wymop no 2000 p.
CocTaBuM cHCTeMY VDaBHeHHIL:

x+y=20,
500x + 2000y = 25 500.

YpaBHEHWA C OBYMA epemMeHHBbIMI K1 MX CHCTEMLE
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Pemennem 5ToH cHCTEMBI ABIAETCHA Oapa 4Huced (x; y), B KOTOPO
y = 101, Ho aro e coorBercrByeT cMbICHY 3aauM, TAK KAK KO-
JIUYECTBO KYOKP MOMKET BBHIPAMATBCA TOMBKO HATYPATBHEIM TH-
CJIOM.

Orweer: npasa Kars, <

Janaua 2. Yamrka u dnwogne cronan emecte B80 p. Tlocne toro waw

uyamxa nogemeeena Ha 20, a dmwopgne nogopo:xano Ha 10%, onn
cTanu cToUTE BMecTe 580 p. HalinuTe nepeoHAYANBHYI) HEHY YALI-
KH M NepBOHAYANLHYIO ey O/moama.

Ilyers nepsoHAYANBHAS LHEeHA HaDIKH COCTABRIAIA X p., a Ouamomd-
ma — y p. Torna no yeanosuw x + y = 680,

Hopaa nena uamku cocraenger 80" neperoHauansHol M pasHAa
0,8x p. Hosas mena Gmiogua cocrasaser 110% nepsoHauaasHo u
pasia 1,1y p. Toraga

0,8x + 1,1y = 580.
IMonyunnu cHcTeMy VPABHeHHI:
_fx+y=ﬁSU,
10,8x+1,1y=580.

Pemenuem aToil cHcremMbl siBnserca napa x = b60, y = 120.
CrnemoeaTelbHO, TIePBOHAYAILHAA I[eHAa 4YallkM Owslia 560 p., a
Gnwoaona 120 p.

Oreer: 560 p., 120 p.

YnpaxHeHus

19,
720.
721,

722,

723.

Buino npojgano 42 0 Gpycauunoro M rpymeeoro coxka. Bpyocuuusoro
coka ObLIO MpogaHo B 2,0 paza Medbine, yem rpyumesoro, Cronsko
JUTPOR TPYHOISBROTO COKA ObBLIO npogano?

CVHIECTEVIOT M [BA TAKHY HATYDPANBHEIX UHCJIA, UTO CYMMAa [ep-
BOT'D YHCJAA H YTPOSHHOTD BTOporo pasHa 10, a pasHoCTe IepBoro
H YTPOSHHOrO BTOpOro pasxa 27

B macrepcroil cimnan 65 KyPToK M CHOPTHEHBIX KOCTIOMOB., CKOJE-
KO CIITHIH HYPTOK M CHOJNBKO CHOPTHBEHBIX KOCTHOMOB, €CJIH KYDPTOK
cmunan B 1,6 paza Gonbline, WeM CIOOPTHBHEIX HOCTHOMOB?

Kons ckasan, 4ro B ero rpynmne mo HayyeHHo aHriHicKoro fibl-
ka 18 ManeuMKOBE M JIEROYEK, W MAJBYHKOE HA TPH MeHbIIe, YeM
aegouer. IlpapuneHo 1u cocunTan Kona?

Tennoxon NpPOXOAUT 34 4 4 [0 TEYEHHID TAKOE Me DACCTOAHHE, Ka-
Koe 3a 5 yacos nporus reyenns, Haiigure cxopoers Tedenns, ecau
OHA MeHbIle coDCTBeHHON cropocTn tTemnoxoma Ha 40 xm/q,

BEEERIL YpasHeHWa M cUCTEMB! YDaBHEHWIA



724.

725.

726

727.

T28.

729,

730.

[l

731.

732,

B kowenbke aemano 92 pybaa Menoun — NATHPYOJIEBLIE H IBYX-
pyOaéssie MoHeTs!, CKOMBKO NATHPYOIEBRIX M CKOJIBKO ABYXpDYOJIé-
BEIX MOHeT DBIJIO B KoOlleJbKe, €clH Beero Oblao 28 moner?

B mecarn Jgogkax moder pasMmecTuTbes 44 uemopera. Yacre aTnx
MOA0K HATHMECTHBIE, 4 OCTANBHBIE — TpEXMecTHRIe, CKOMBKO NfA-
THMECTHBIX JA010K7

Haunuk npojenan OyTe gaHHold 46 xM. OH mwén 2 u memeoM M
3 u exan Ha eenocunene. Ha senocunene on geuranca B 2,4 pasa
belicTpee, deM nemxoMm. O kKaxoil cCKOpPOCTBE JAYHHE IIEA U ¢ Ka-
KO CHOpOCTBIO OH exaj Ha Bejocunene?

HaiiTi BCce ABRY3HAYHBIE YHCIA, KOTOPBIe B ABa pasa 0oJbIIEe CYMMBI
cBOHX mudp.

Ilepumerp npamMoyroabHuga pasen 66 cm. Ero gouea B 10 pas
doapie mMpuHel. Halizure cTopoHB NPAMOYTOIBHHKA.

Tpu ranTenn H ape rHpH Becar 47 kr. Haiiaure, CHOABKO BeCHT
HpA H CROJBKO — TaHTelb, BCJOH H3BECTHO, 4TO TPH FHPH TAMe-
Jee mecTu raHTeneilt Ha 18 Kr.

B cnopraaie B AByX AIMHEax oerto 120 msadeil. B nepeeiit sanink
mogoxuan eme 40% or umMena mAadeii, KOoTopkle TaMm OBLIM, & M3
proporo BelHyIH 10'% Toro, uto 6eino. Ilocne srore B nepBom AIH-
ke crajso Ha 30 mAuveln Goaeiie, Yem BO BTopoM. CKOIBKO Mauell
ObLIO B KAXMI0OM ANHKES NepBOHAYAILHOT?

IIpegeraBbTe B BHe KBaJApaTa ABYYIeHA:

a) 4x* - 12x + 9; 6) 1 — 14a + 49a%; B) 25 + 4¢* + 20e¢.
HaiiguTe s3HAYEHHe BEIPAMEHHA: 3 1

a) (20 — 320 + 3)% g) 102 - 95; a) 4; . 5;:

6) (10+1)10-1); r) 8,6 « 7,4 e) 2,7 - 3.3.

KoHTponbHbie BONpOCHl M 3a0aHUs

1
2

YTo ABNABTCA pPELUSHWEM YPABHEHWA C OBYMA NepemMeHHbIMIT

MOXHO N, HE Peluan CUCTeMY NUHENRHLIX YPaBHEHWA, CKa3aTL, CKONLKD
OHa MMEBT pPEeLEHMAT

Kakue cywecTByloT cnocobbl PEWEHWMA CUCTEM YpPaBHEHWA?

§ 10. YpaBHeHWs ¢ ABYMS NEPEMEHHLIMW W WX CUCTEMBI

171



172

Ilas mex, Kmo xowem 3Hame GoabuLe

33. ¥YpaBHeHua Cc napameTpom

Kampoe U3 vparHeHHI
fx=5, -3x =25, 0x = 5

HMEeeT BHIO a4xX = 55 rage @ — HeKOoTOpoe Y4HCeao,
Ileproe ypapHenHe, B KOTOPOM a = 7, MMEET KOPEHL % Bropoe

3
VPABHEHHE, B KOTOPOM d = —3, HMEET KOPEeHB o Tperbe vpaeHeHHe,

B KoTtopoMm 4 = 0, He uMeeT KOpHe,
Boobmie ypapHeHHe BMAa ax = 5 npu a & () uMeeT elHHCTBEHHEII

b e
HOpeHE = a npu a = ) He UMeeT KoOpHEe.,

Paccvarpuead vpapHeHHe ax = 5, MBI NpUIABAIN OVEBAM d H X
pPA3AHYHBIH CMEICT, CUWTAA, 4YTO OYKBOH ¥ oD03HAUYEHO HEM3BECTHOE UH-
cino, a DykBoll ¢ — HeKoTopoe (PHECHpPOBAHHOe uHciao. B Ttakux cayua-
AX TOBOPHAT, HTO d ABAAETCH napaMempom, a ax = 5 — ypaBHeHHe C
apaMeTpom,

Jaa ypapHeHHA gXx = D Mbl BRIACHHIH, 4TO NpH JioboM 3HAYCHHH
HapaMerpa d, He PABHOM HYJ/IK, HOPEeHb VPABHEHHA MOMHO HalTH oo

popmyne x = E, a npu a = 0 sro ypasHenue KopHelt He umeer. B rakux

CAYUAAX TOBOPAT, YTO Mbl PEUUIU YPABHEHUE ¢ NAPAMEMPOM.
Boodule pelidTh YypaBHeHHe ¢ NapaMeTPoOM — 3TO 3HAYHT NOKA3aTh,

KAKHM 00pazoM 1A M1060r0 3HAUWEHHA NapaMeTpa MOMHO HalTH cooT-

BETCTBYIONIEe MHOMECTBO KODHeil YpaBHeHHHA, €CJIH KODHH CVIIECTBYIOT,

HJIH YCTAHOBHTL, YTO NP 9TOM 3HAYEHHH NapaMeTpa KOPHeH Her.
PaceMoTpHM NpHMepHL.

Mpumep 1. Pemunm ypasHenne

bx—-3x=b"-3p"+4b-12
¢ mapamerpom b,
p BriHecem B JieBOH 4acTH VPABHEHHA MHOMHTeNAL ¥ 3a ckodku. [lo-
JAYUHM
(b—8)x=0b*-3b"+4b-12.

Mbr HMeeM JHHeHHOE VPABHEHHEe, MHCJI0 KOPHEH KOTOpPOro 3aBMCHT
OT TOTO, OTAHYEH A 0T HYIHE KoafpunuedT npH X WiIH paBeH HYJI.
Eciun b — 3 =0, 1. e. b # 3, TO YypABHEHHE HMeeT elHHCTEEHHEIN

HOpeHB
b - 36%  ab-12
r=- -,

b-3

ILEEERIT YpasHeHWA ¥ CUCTEMBl YDaBHEHMA



Paznomue uvcauTe b ApobH HA MHOMHTEAH, [DOJYYHM, 4TO

b -3k + 4)

i i
Orcroma .

x=b"+ 4.
Ecain b—3=0, 1. e. b=3, 1o vpasHenne npuHumMaer Bnjg 0x =0,
B srom cayuae jgwodoe 4HCI0 ABJIAETCA KOPHEM YPABHEHHA.
Hrak, Mel Hamnw, uto Opd b = 3 ypaBHeHHE HMeeT eJHUHCTBEH-
HEII KopeHb b + 4, a mpu b = 3 nwboe YHCAO ABAAETCH KOPHEM
VPABHEHHA.

Npumep 2. Peiuum ypasHeHHe
ax* + (@®* - x + (a-17° =0
€ mApAMETPOM d.
p annoe ypaBHeHEHe npu @ = 0 asnsercs MHHelHBIM, a tpu a = 0 —
KBAIDATHRIM. PACCMOTPHM Kax bl M3 3THX claydaeR.
Ecam a = 0, 1o gansoe ypasHeHHe obpauiaeTca B JHHeiiHOe yDaB-

nenue —x + 1 = 0, xKoTopoe HMeeT eIHHCTBEHHBIH KopeHb X = 1.
ITyere a = 0. Torga MBI HMeeM KBAIDATHOE YDABHEHHE

ax* + (@® - )x —(a - 1)) = 0.
Haitném ero fHCKPHMHHAHT!

D=@-12-4a@ -1 = (@a - 1)((a + 1)* - 4a) = (2 - 1)*.
Tak wak D = 0 npr mwdoM 3HAYEHHH ¢, TO 3TO YDPABHeHHe TIPH
awboM @ HMeeT KOpPHH.

Ecan a = 1, To D = (), 1 210 ypagHeHHe HMeeT eJHHCTEeHHLIN KO-
PEHE. Hai»’:ﬂ% ero MOMHO, NOJCTAEHE B VPARHEHHE BEMecTo d 9Hcao 1.
IMoayuum x° = 0. Orewga x = 0.

Eciia # 1, 7o D = 0, 1 ypaBHeHHe HMeeT IBA KODHA:

_1-d*-@w-1F -2¢"+2a

x l1-a
) 2a 2a K i
_1-a®+(@a-1 -22+2 1-a
G S 2a T

Hrax, MBI HAIIH, 4YTO JaHHOE YpaBHeHHe HMeeT HKOPeHB 1 opn

a=0, kopear 0 mpu a=1, wopHH l-a u 1% opa a # 0
mna#= 1.

YnpaxHeHus

733. Kagne coayvaan HaIo BEHOESAHTE NPH pelleHdH ypasHenns bx + 2x =
= 3b + 6 ¢ napamerpom b? Haliaure KOpHH YpaBHeHHA B KAMIOM
H3 3ITHX CIY4YaEeR.
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734,

735,

736

737,

738.

739

-

740

+

741,

742,

743.

T44.

Peummre oTHOCHTEIBHO I VpaBHeHHE:

a)py —p-1=0;
6) py — 3y — 4p + 12 = 0,

Peuinre ypasHeHHe ¢ napaMeTpoM g
ax — 2x = a® — 2a® - 9a + 18.
Pemure yvpapHeHue ¢ napaMmerpom b:
2x2 —4x + b = 0.
Pemiure oTHOCHTEIRHO X VpaBHeHHEe:
a) x% — Sax + 4a® = 0; 6) 3x* — 10ax + 3a®= 0.

HIJH KAKHWX 3HaA4YeHHAX mapaMerpa { HMeeT UJ]H[IUTBU[IHI}Iﬁ HOPEHE
VpABHEHME!

a}sz-—Ix+ﬂ=l‘.}; B}I:rf—ﬁx—1={};

6) 2x% — tx + 50 = O; rytx* +x - 2 = 07

BI-IHUIIH'I‘\‘L. HNPpH KAaKWX JHAYCHHAX NMapaMoeTpa a4 CyMMa HBAaJApaTOoR

KOpHel VpABHEHWHA
x* -ax+a-3=0
NPHHUMAST HANMEHBINSe 3HAYEHHE, W HAHIWNTE 3TO JHAUEHHE.

P!}IIIHTE OTHOCHTEIBEHO X VDABHEHHE
(@a-1Dx*+2ax+a+1=0.
Pemnre ypapHeHHe ¢ napaMeTpomM k:
x* - (4k + Dx + 2(2k* + k - 3) = 0.

BriicHHTE, NpH KAKHX 3HAUeHUAX napamerpa b pasua T cyMmma
HOpPHEeH VpABHEHWA

y-@2b-y+d*-b-2=0,

DdononHutensHbie ynpaxHeHua K rnase lli

K naparpady 7

Pemnre ypapHeHUe:

a) (x + 2)% + (x - 3)° = 13;

6) (3x - 5)° - 2x + 1)° = 24;

B) (x — 4} + 4x + 16) + 28 = x*(x — 25);

r) (2x + 1)4x® — 2x + 1) — 1 = 1,6x%5x — 2).
Pemmure oTHOCHTEIBHO X YVPaBHEHHE:

a) x¥ = a; B) x* + 4b = 0
6) x* = g% ry x2 + 96 = 0.
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T43. loraxuTe, UYTO NpPH THH0M 3HAYEHHH NepeMeHHOH 3HAYeHHWE BbI-
paMeHHA NOT0MHTETBHO!

a) a® + da + 11; B) m* - 4m + 51; x) 2b* — 8b + 20;
22 T P ﬁp+13 22 4+ 3

B) —— ) e e ————.

) 19 ) pr+1 ]cﬂ;lzcu‘m

746. Henoabsya BRJeleHHe KBAJPATA IBYHISHAS

a) JOKAXMMTE, UTO HAMMEHBIIHM 3SHAHCHHEM BbiDajHeHHA - Bx +
+ 27 asngerca uucao 11;

6) HAHIUTE HAMMEeHLIIes IHAYeHHe BREIpAMKEeHHA a® - 4a + 20,
T47. Pemure ypaBHeHHe:
a)dx? + Tx + 3 = 0; o) 8 +x—75=0;
6) x> + x - 56 = 0; e) 3x° — 11x — 14 = O
B) x* - x - 56 = 0; x) 3x* + 11x - 34 = 0;
r}5x2—18x+16={}; a)xX-x-1=0,
748, [IpH KaKHX 3HAUEHHAX X BOPHO DABEHCTBO:
a) (5x + 3}2,-- 5(x + 3) m (5x + 3}2 = bx + 3;
a) (3x + 10} = 3{x + 10); e) (5x + 3)° = (3x + 5)%
B) (3x — S] — Bx; ) (dx + 5} = 4{x + 5}
r) (dx + 5)% = 5x3 + 4x; 3) (2x + 10)° = 4(x + 5)%2
749. Pemmure ypaBHEHHE M BBINOJHHTE IPOBEPEY:
a) %2 = 2x =8 = r) 59° - Ty + 1 = 0;
6) x* +4x +1=0; n12y2+11:,r'1l]=l];
B)3y° — 4y - 2 =0 e) 4x* — 9x - 2 = 0.

750. Hafinure npudiviéHHEEIEe 3HAUSHUA KOPHeil ypaBHeHHA B BHAE Je-
CATHYHRIX Apobeil ¢ TouHocTeio go 0,01:

ajx2—21—2={]; B) 3x* - Tx+3 =0
6) x + Bx + 3 = 0; r) 5x* + 31x + 20 = 0.

751. Brgcuure, npH KaKHUX 3HAYEHHAX HepeMeHHOI:
a) Tpéxuiaen a- + Ta + 6 u apyuien g + 1 IPHHHEMAIT paBHBIE
SHAMEHMA;
6) TpéxuneHn 3x° — x + 1 mw 2x* + 5x — 4 npuHMMa0T paBHBIE
SHAMEHHA.
Haijigure aTH 3Ha4deHHUHA.

752. TIpn KaKoM 3HAYEHHH g OJHH H3 KopHeil ypapHenusa ax’ —3x—5=10
pasen 1?7 HaitguTe, yeMy paBeH OpH 9TOM 3HAYEHHH @ BTOpO KO-
pEHD.

753. Hajftaure naTk NOCIeJoBATEIbHBIX HedbIX YHCE]I, eCcJH H3IBeCTHO,
YTO CYMMA KEAAPATOE TPEX NepBBIX YHCEJT PABHA CYMME KBAJIDATOB
ABYX MOCTETHHX.
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754, Haiigure Tpy IOCHelOBATE/NBHBIX YETHLIX HHCOIA, ecJH HIBECTHO,
YTo CYMMA KBAAPATOBR MEpPBBIX JBYVX 4YMCE] PABHA KBAIDPATY TpeTh-
ero 4Hcia.

795. Keagpar cyMMbel [ABYVX NOCIeJ0BATENLHBEIX HATYPAJIBHBEIX YHCE
fonelne cyMmbl Mx kpagpaTos Ha 112. Hailgure ate uncoa.

756. [lepumerp npaMoyrodbHuKka papeH 28 oM, a cyMMa nJoniageid Kea-
IPATOB, MOCTPOSHHRBIX HA JBYX CMEMHBIX CTOPOHAX NPAMOVIOJIBHH-

ka, pasHa 116 em®. Haiiaure cTopoHb NPAMOYTOJNBHHKA.

.

787, bororpaduyueckas kaprouka pasmepom 12 = 18 cm Haxjeena Ha
JUCT TAK, HTO MOJIYVIAIACE PAMKA OJMHAKOBOH mupHHBEL. Onpemge-
AMTe UIMPHHY PAMKH, €CJIH M3BECTHO, HTO thoToraprouka BMecTe

C paMEOH 3aHUMAaeT maomans 280 em”.

758, llperounana kaymba, umewinad GopMy TpAMOYIOALHHKA, OKDPYEEH:
AepHOBRIM OopAHOpPOM, IMHPHMHEA KOTOPOTO BCHAAY OjuHakoBa. Hayw-
fia Bmecre ¢ GopawpoM olpasyer OpAMOYIOJBHHE, JJHHA KOTOPOro
4,5 M, a mupuua 2,5 M. Haﬁnmje IHpHHY Doparopa, ecan H3BecTHO,
UTO ero nomaiasL pasHa 3,25 Mo,

799, Cmapunnas 3adaya. HexkTo KynoHI Jolags H COVETS HEKOTOPOe
EpeMA mpojas eé aa 24 nueroas. IIpn aToM OH OOTEPAT CTONBKO
MNPOIEHTOR, CKOJABKO CTOWIA caMa gourafs. CrpaiiMpBaercd: sa Ka-
KVID CYMMY OH eé Kynua?

760, o anuea — OpAMOYVIOJAEHHE, IIHPHEA KOTOpOro B 2 pasa MeHb-
mwe ero gaueesl. Breicora smuka 0,5 . Hafiaute obném anjmka,
ecJi M3BeCTHO, 9TO IIOMALL ero ana na 1,08 m° meHbIe nmiomanu
OOKOBBIX CTEHOH.

761. HMeerca nueTrT KaproHa OpAMoOYIOALHOH (QopMBI, IIHHA KOTOPOro
B 1,5 pasa Doaente ero wupunsl. M3 Hero MoMHO M3roTOBHTBH OT-
KpBITYH Kopofry ofbémoM 6080 cm”, seipesaB mo yriaam kaproHa
KBAAPATHE co cropoHoil 8 cm. Halingure pasmepnl — IIHHY H IIH-
PHHY JHCTA KADTOHA.

762

PasnoeTh Ky0OB ABYX NOCJAeIOBATENBHBIX HATYPAJLHBIX HHCET paB-
ua 919, HaiiguTe 3TH YMCaa.

763, PasznocTs KyGOB ABYX MOCHEfOBATENBLHBIX HEUSTHRIX HATYPANBHBIX
uypcen pasaa 866. Hafigpre ati uncna.

764, Pemipre ypasHeHHe ¥ BRITIOJIHHUTE NPOBEpKY Mo TeopeMe, o0paTHON
Teopeme Buera:

a) ¥ -5J/2x+12-0; B) y*—6y+T7=0;
6) ¥+ 28x-72-0;: r) pP-10p+7=0.

176 I.m YpaBHEHWA W CUCTEMbBl YDABHEHMEA
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T65. Haiinure b 1 pemuTe ypaBHeHHE:

a) Exlz + bx — 10 = 0, peam OHO MMEeT KOPEHB D;
6) 3x° + bx + 24 = 0, ecain oHO MMeeT KopeHBb 3;
Bl (b — 1)x* = (b + 1)x = T2, eciin OHO HMeeT KOpEHBL 3;

r) (b — 5)x® — (b — 2)x + b = 0, ecain OHO MMeeT KOpPeHb

1
5"
766. Hokakure, 4To ypasHenue Tx° + bx — 23 = 0 npu m006LIX 3HAYCHH-

Ax b nmeer OJMH MOJIOMHTEIBHBIA M OIHH UrlelﬁTEﬂhHhIfI HOpeHB.

767. Nokasmure, uro ypaeHenue 12x° + 70x + a* + 1 = 0 npu mobuix

AHAUEHHAX d He HMeeT INOJMHHTeIRHBIX RD]}HEI';I.

768, ,[Enl{amn'ne YTO ecau cyMMma KoadupHIIMEeHTOB KBaJPATHOID YpaBHe-
ausa ax® + bx + ¢ = 0 pasHa HYII0, TO OIHH M3 KOpHell YpABHEHHA
paged 1. Mcnoakaysa aTo cBoiicTBO, peumIMTe ypaBHeHHe:

a) 2x* - 41x + 39 = 0; 6) 17x" + 243x — 260 = 0.

769. Pasnocts KopHeii ypasHenusa 3x° + bx + 10 = 0 pagna 4%. Haii-
onte b,

T70. OauH H3 KopHell YpaBHeHusA 5x° — 12x + ¢ = 0 B 3 pasa Gonwme
apyroro. Haiigure c.

771. YacTtHoe kopueii ypasHenusa 4x° + bx — 27 = 0 passo —3. Haiiau-
Te b,

772, Ksajgpar pasHOCTH KopHeil ypaBHenus x° + px + 90 = 0 pasen 81.
Haitaure p.

773. PasHOCTE KBAJDATOB KopHeii vpaBHenmua 2x° — 5x + ¢ = 0 paBHa
0,25. HatiauTte ¢.

774, Onuu ua wopueit ypasHenna 4x° + bx + ¢ = 0 pagen 0,5, a apy-

roii — ceobogHOMY uneny. Haiinure b u c.

775. HasectHo, uto kKoaddumuents b u ¢ ypasuenus x° + bx + ¢ = 0,
ruoe ¢ # 0, apaawTcea ero xKopuamu., Haiigure b u o,

776, Buipasure uYepea p W ¢ CYMMY KBaJpaTOB KOpHell ypaBHeHHs
2+ px+q=0.

777. Uasecrso, 4To cyMMa KBAJPATOB KOpHeii ypashenns x° — 15x + ¢ =0
paeHa 153. Haiignre q.

778, KpagpaT pasHOCTH KODHeH ypaBHeHHA x4+ px + 405 = 0 pamen
144, Haiiogure p.

779. HaBectHo, 4to X, U X, — KOpHH ypaBHenua 3x° + 2x + k = 0,
npuuém 2x, = —3x,. Hailgure k.
780. UzpecTno, 4uro x; ¥ X, — KOPHH YPaBHeHUSH x* -8x 4+ k=0,

npuuém 3x, + 4x, = 29. Haiigure k.

HononuuteneHeie ynpaxdHedusa x rnase



781. 3uas, uro ypasHeHHMe x° + px + g = 0 UMeeT KOpHH X, ¥ X,, CO-
CTaABLTE KBAIDATHOE YDABHEHME, UMEIONIEe KOPHI:
a) 3x, u 3x,; 6) % + 20 x; +2
782, MapecTHO, WTO VpaBHeHHe x° + px + g = () HMeeT KOpHH X H X
CocrapbTe KpBaJpaTHO® ypaBHeHHe, KOPDHAMH KOTOPOTO ABJIAIOTCH
queaa L ou L.
1'2 I1

K naparpady 8

783. Hailigure KOpHH KBAAPATHONO TPEXUICHAS

a) %xz + %x = B) —x% + dx — 2%;
6) 3 - 3x - L; r) 0,4x* — x + 0,2.

784, CocraBeTe KAKOH-HHOVIL KBAJPATHBLIH TPEXWICH, KOPHAMH KOTOpO-
ro ABAAKTCA YHCNA:

a) -7 u 2; 6) 3 - V2 n3+ 2.

785, Ilpn kaxoM apaveHun p Bupaxenue 2px° — 2x - 2p — 3 craHoBHUT-
CH KBAJADATHBIM TPEXHISHOM, OJHHUM H3 KODHEH KOTOPOrO ABAAETCH
ypeao Hyas? Haitgnre apyvroit kopens.,

T86. HoxamuTe, UYTO KBAJPATHRIN TPEXUIeH HMeeT KOpPHM, M Haljgure
HX CYMMY H NPOH3IBeIeHHEe:

a) 2x° — 10x + 3: B) 0,5x% + 6x + 1;
i) %xg FTa e B r) —%xz + %x + %

787. Hajiaute Tpéxwmen Bmaa x° + px + ¢, HOPHAMH KOTOPOTO ABJIA-
KOTCA HE PABHEIE HYJIK YHCHAa p H 4.

788, [Iyets a 1 b — KOpHH TpéxwieHa x° -+ px + g, npuuéMm ab = 4 n

Ja * Jb = 3. Yemy pasno a u uemy pasio b?

T89. Brigennure KBAApPAT ABYWIEHA M3 KBEAJAPATHOTO TPEXUIEHA:
a)2x* - 3x + T: B) 5x° — 3x:

6) —3x° + 4x — 1: r) —4x* + 8x.

JoramuTre, 4To KBAJAPATHRIN TPEXUIeH:

a) —x° + 20x — 103 He NPHHHMAET NOJOKHTENBHBIX 3HAUEHHI;
6) x° — 16x + 65 He NPHMHIMAeT OTPHIATEILHBIX 3HAYCHHII.

790

T91. Haiiaure waubosbines MAH HAMMeHbIIEe 3IHAYEHWE KEBAJIPATHOTD
TPEXUIEHA:
a) 3x° — 4x + 5; 6) —3x% + 12x.
178 | [LECERI  YpasHeHWs W CUCTEMbl YpaBHEHWI
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792. CymMa moloKuTeNbHEIX udcel a W b paeHa 40. IIpn kakux 3Ha-
YeHHAX a@ W b UX npouseegeHne OvieT HaHDOABIIHM?

793. PaznomuTe Ha MHOMEHTENIH KEAJPATHEII TPEXTLIEH:
a) 0,8x* — 19,8x - 5; B) x° + xw@ - 2
6) 3,5 - 3%x + 2x% r) x* - xJ6 + 1.

794, 3uas, uro KoaPUIHEHTH KBaJpaTHOTO TpéxudeHa (n — 3)x® +

+(n + 1)xr + 9 — 2n — HaTYpalbHEIE YHCIA, HAHIHTE 3TOT TPEX-
UWIeH.
795, Buasa, uTo m — Lejoe HHCI0, HAHINTE EJble KOPHM TPEXUIeHA

mx® + (m - 3)x — 3.

796, Coxparnre apodn;

a} Emz—E ﬁ] Emz—ﬁm + 2 .
me + 6m + 8 mn=-2n-3m+ 06
T97. BoinoasuTe IeilcTBHE:
a) xt+4 _ 3Tx—-12 . r) _1-2+11x+30_.r_=:_:€:;
x-1 4.2 _3:-1 3x-15 'x-5
5}1_1 1-=x 10 22 -7 x+1
x+2 2 igyx+2 P -8x-4 x-47
2
5) Tx— 2 :Z—x—Eﬂ; __2__*_r.r—x 10x x
xrd T—x 2_5x+8z2 dx-2
K naparpady 9
T98. Peminre ypaBHeHHE:
x+1 20 3 1 28
=4 i ——
a) i x=1 a) Tz ' 1+x 1-
x+15 21 ; & _ 3 20
N e vty e
12 8 : x+2  x+43 29 s
. x—1_x+1""1’ ) £+l x-2 (r+1Mx-2)°
16 30 . x+2 x+1 1
r) x—3+1—.t_3‘ 3) x4+3 x-1 (x+3}x-1)

799, Haiianre KOOPAHMHATH TOYEK NepecedeHHdA ¢ OChln X rpadHia dyHK-
LMK, 3aJaHHOI (opMyIoii:

a) _ 2x-5, B) _.J:"‘a bx+ 6,

¥=513' ¥="%-2 °
(x — 4)M3x — 15) -7 +12x

a) P =y r) Ymr— .

HononHuTenbHble ynpaxHedus k rnase
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800. ITpn KaKoM 3HAYEHHH X: _
a) sHAUeHHe (PVHEIINH y=—1 pagno -6; 0; 0,8; 0,56;

-
0) anauenue QYVHKIIMN Y = X2 ¥ pasio 1,5; 3; 77

801. HaiiguTe KOOPAMHATE TOUEK NepeceUeHHA IpafMKOE (PVHKIIHIT:
34

a)y=2x+3 m =t
% — 5% ;
) B e 2x.

802, PemuuTe rpaduieckd ypaBHeHHe:
a) 2 —1,5x-2; 6) B B) S x4l r) at -2,
x x| 1]

| | |

Haiigure KOpHH VpaBHeHHA:

&) 23+ 42 + =3 -2 _ _lox |
I\'ﬁ ‘.II'E I\IIE . \'IE 3.1’2 2’

803

6) l—yqa+1+yu’5= Dy

1+w5s  1-gpb  1-54°

804, PemnTe yvpaBHeHHE:
2x+1 3(2x-1) 8

- =0;
a) 2r -1 Ti2x+1) 1-4s°
1 a
)t o i -
) ya L] y2r3y Gy + 2y
B) 2y -1 8 e
14,2+ Ty 12,4-3 642 -3y’
. 1 __ 3
x-9 9-6x+x 2¢%4+6x
1 gx+12 1 oLy
-6 Frax+16 x-4°
o b o Etd
88+1 2y+1 4 -32y+1
%) a2 1 1 ;

©-2x'-x+2 (I‘lli-r—ﬂ}:.r-—l
1 1 1
+ = . —
3x-4)  22.3) P -dar-12
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805.

806.

807

810.

811

812.

HaiianTe sHasMeEHA OepeMeHHOH y, NPH KOTODPBIX:

a) cymma apobeil ii H L? PABHA WX NPOH3BEIEHHID;
v+ y-

. 2 6
6) cymma apobei e H prary PABHA MX YACTHOMY;

LS o 3 pPABHA WX [NPOH3EEJIeHHED.

4 y+4

B) pas3HOCTE Ipobei

1
Ha neperone 8 600 EM nocle OpoXodEIeHHA 3 TVTH moesn Dk

sagep:xan wa 1 g 30 mun, Yrobel npHiTH HA KOHEUHVID CTAHIIMIO
BOBpEM#, MallMHHUCT VBEJHYH] CKOPOCTh moesga Ha 15 ®m/4,
CrOJBKO BpeMeHH Hoesn Owl1 B nyTH?

TypHeTsl coBepliHan TpH nepexoga B 12,5 wkm, 18 kM u 14 kM,
ONpHYEM CHOPOCTE HA MepBoM nepexojfe Obina Ha 1 KM/4 MeHBINe
CKOPOCTH HA BTOPOM Nepexojie W Ha CTOJABKO e 00JBIIe CKOPOCTH
ga tperbem, Ha rpernil nepexon omn satpatnan Ha 30 mup Gosib-
e, 4em Ha Bropoil. CKOJIbKO BpeMeHH 3aHAIH BCee Nepexojin?

ABToMOOHIL TPOMIET ¢ HEKOTOPOH NOCTOAHHON CHOPOCTRIO IVTH OT A
no B gpameoit 240 kv, Bosepaumjasics oDpaTHO, OH OPOIIEN MNOJOBHHY
OVTH © Toil e CHOpOCTBIO, a saTeM veeamumn eé ma 10 M4,

" 2
B peayakraTe Ha oDpaTHLIA 0yTE OBLIO 3ATPaYeHO HA 5 I MeHbplle,

yem Ha nyTh or A go B. C kakoil cropocTeio mén asroMobiis ua A
B B?

Paccrosane or A go B, papHoe 400 KM, moesm npomén ¢ HeKOTO-
s i 2 5
poii MOCTOAHHOI CKOPOCTBIO; — obpatTHoro nyty M3 B B A oH mén

C TOH e CHKOPOCTBE), & IIOTOM VMEHBIIHJ cKopocTh Ha 20 mm /4.
Haitaure cropocThk Noes3ja HA MocjdelHeM YUYacTKe, e€CJIH HA BCIO
Jopory DeLio aatpadeHo 11 u,

Typuer Opoexaj Ha MOTOPHOH Jnoake BBepx no pexe 25 KM, a
ofpaTHO cnyveTHacs Ha naoty. B nogke o nawn Ha 10 u MeHbIne,
yem Ha miaory. Haligure cHOpOCTh TEMeHHA, ©CIH CHOPOCTE JIOAKH
B cTofA4eil Bome 12 mm/d.

MoTopaas Joaka npomaa 35 KM BBepX Ho pere H Ha 18 kM mon-
HAAACh MO e NPHTOKY, BATPATHE Ha Bech nyTh 8 u. CKopocTh Te-
YeHHA B peke Ha 1 KM/4 MeHbIlle CKODOCTH TEYeHHA B € NpHTOKE,
HaiiguTe CKOPOCTE TeMEHHA B PeKe, €CJH CKOPOCTh JA0JKH B CTOA-
yeit oge 10 wm/u.

Hz nyaxTa A OTHpaBHIH 00 TeueHHIO IIoT. Bemen 3a HUM wepes
5 u 20 MMH M3 TOro e NYHKTA BBINIEJ] KATED W AOTHAA ILIOT,
npoiiga 20 km. CKOJBKO KHJIOMETDOB B HAC NMPOXOAHJ ILJI0T, eCjJH
KaTep méa owlcTpee ero "Ha 12 wm/u?

JononHuTensHele ynpaxHeHua € rnase [l |
|
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813. Pufonos ornpaBmica Ha Jogke oT nyHETa N BBepx mo pexe. IIpo-
ke G ks, on Gpocua sécaa, U uepes 4 4 30 MUHA T0CTE OTTIPARIEHHA
nz N reueHMe CHOBA OTHeCJIO ero K OyHKTY N. 3Hasa, 4TO CHOPOCTh

JOAKH B cToAYel Boge 90 M/MHH, HAHIHTE CHOPOCTEL TEUEHHA PeHH.

814. Yepez 2 u 40 MHUH Docle OTOPABRIEHHA [LJIOTA OT OPHCTAHH A BHHA
0 TEMeHHI) PeKH HABCTPEYY eMy oT upHMctaun B oromén warep.
Berpeua npounaontia 8 27 km or B, Halignre cxopocTs 11ora, eciu
CHOPOCTL KaTepa B croAdeil poge 12 km/u » paccroanue or A Jo0
B paeHO 44 BEM.

815. Tennoxom oTOpaBHIcA OT OpHcTaHHM A no npHcrtaHu B, paccTofgHMe
mexay HoTopoiMu 225 mm. Yepez 1,5 4w nocne ornpaBneHHMA 0OH

1
OBLT 3afep:AaH HA 5 4H UTODREl OPHATH B NVHKET HASHAYEHWA BO-

EpeM#A, yeEenuunna ckopocrk Ha 10 wkm/u. Hailigpnre nepeBoHAYANR-
HVI) CHOPOCTE TEILIONOIA.

816. Ha ropoga A B ropox B, paccToAnHe Mesay KoTopeiMu 120 kM, BhII-
am opHospeMenHo aea apromobuns. [lepeerit u3 vux exan seié Bpema

w o 3
C MOCTOAHHOM CHROPOCTBRD. BTDPDH ABTOMOOHIIE nepBwIe E 9 exan c

TOH e CKOPOCTBIO, 3ATeM CASNAT OCTAHOBKY Ha 15 mMuu, nocae ato-
ro VEEJIWYHJ CHOPOCTh Ha B KEM/u u npudsln B ropog B eBmecte ¢
nepekIiM asromodines. HalinuTe cropocTs NepROro ABTOMODHIIA.

817. ArTofiyc Npoexal pPACCTOAHHEe MeXay OVHETaMH A B B, paeHoe
400 kM, c HeKOTOPOIH NOCTOAHHOH cKopocTey. Boaeppaniasacks obpar-
HO, OH 2 4 exal ¢ TOif 3Ke CHODOCTBIO, A 3ATeM YBeJIHYHI CKOPOCTL
na 10 kM/u ¥ BOZEBPATHICH B NVHKT A, sarparHr #Ha odpaTHBIN
nyTeE #Ha 20 MPH MeHBIIe, YeM Ha nyThk 3 A B B, CRoJIsKO BpeMeHH
aaTpaTHa aBTodyc Ha OOpATHEI OYTR?

818. MoTonmuyrioHeT eXain M3 oJHoTo ropojga B apyroii 4 4. Ha obpat-
HoM nyTH nepesle 100 KM 0H exan ¢ ToH e CHKOPOCTLI), A 3aTeM
yMeHBINHT eé HA 10 kM/4 1 nosroMmMy Ha OOpPATHHIH IVTH 3ATPATHI
Ha 30 muH Ooabine. HalguTe paccTOAHHE MedIy TOpPOIaMEH.

819. Ma neyx ropogos A u B BEIXOAAT OJHOBPEMEHHO ABA ABTOMOOHJIA
u BeTpedarTeAa depea 5 4. CropocThk ABTOMOOHJIHA, BBIXOAALILETO
3 A, Ha 10 km/u MeHRIIe crOpocTH Apyroro aeromo0naa. Eean

- 28 1
Obl MepBbli ABTOMODHUAbL BbIILET N3 A Ha 42 4 paHbIOEe BTOPOTO, TO

gerpeda nponzourna Osl B 150 kM or B, Hailigure paccToAHRe Me-
oy ropogamun A u B.

820. Paccroarue ot npuctasd M go opucrtadn N 10 TeUeHHIO peKH Ka-
Tep mpoxoguT 3a 6 u. Ognamawr, He qoiiga 40 kM go npucrann N,
KaTep HOBEDPHYJ HA3aj M BO3BpaTHIcH K npucrtand M, sarparus Ha
geck nyte 9 u, Hajigure cropocTe karepa B croaueil Boie, ecnn
CKOPOCTh TEUEHHA peKH papHa 2 KEM/d.
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821,

822.

823.

824.

B26.

B27.

829,

Morouukauer npoexan paccroanme ot nyHxra M po nyuxra N aa
3 u. Ha obparHom nyTte on nepesie 36 KM exan ¢ Tol e cko-
poOCTBE), A OCTAJBHYI0 YACTHE NYTH — €O CKOPOCTBIO, Ha 3 KM/ /4
Doaemeii. C Kakoll CKOPOCTEID £XAJ MOTONHKJIHCT NepBOHAYAILHO,
ecnad Ha oDOpaTHBIN OYTHE OH 3aTpaTHI HAa 15 MMH MeHBIIE, YeM HAa
nyTs u3 nyHkra M B nyHET N?

Oren u cwi opomar 240 m, opu arom orter, egenan Ha 100 maros
MeHBIIe, 4eM chin. Haligure GaMHy [ara Kamjioro U3 HHX, ectn
mar oTia AJIHHHee mara ckiga #Ha 20 om.

Ilepeasa mMacrepckas JgoJHA OblIa cuinTe 160 kocTioMOB, A BTOpas
3a TOT e cpok — Ha 25% wmenbine. Ilepeas MacTepcHAA INIHJIA B
neHbk Ha 10 xocTiomMoB DoJbIe, HeM BTOPAH, W BLINOJIHHJIA 3alaHue
3a 2 IHA 00 HAMEeYeHHOTO cpoka. CKOJALKO KOCTIOMOB B JIEHE IIIHJA
BTOpaA MACTEPCKAaH, €cJH el JJA BRINOJHEHWA 3aJaHUA NoHaZo0H-
JOCE JOTNOJHUTeNbHO 2 qHAT

Bpuraga pabounx pomxHA OBLTA 38 ONpPeNeNéHHBIH CPOK H3roTo-
BUTL 768 neimecocoB. Ileperie 5 aHell OpMrasa BhINOJHAIA eHe-
[HEBHO VCTAHOBJISHHYIO HOPMY, 8 3aTeM Kar /bl JeHsE HaroTOBIAIA
Ha 6 neiiecocor DoJsiblle, YesM HAMEUAJIOCH, MOATOMY Ve 23 IeHb
Ao cpora Oelio uaroroeneHo 844 neitecoca. CHONBKO OELIECOCOB
E [eHb J0J3HA OblIa M3TOTOBIATE OpHraga oo miaaHy?

. Macca apyx cmmaBoB mean M ogoBa pasia 60 xr. Ilepemiit cnaas

cogepimuT 6 Kr mean, a sropoit — 3,6 kr megn., Haligure maccy
KamJa0ro clllaga, ecJiH H3BecTHO, YTO COAep:HaHue MelH B IepBoM
cnnage HA 15% Ooakime, YeMm BO ETOPOM.

Coiae Megn ¢ IHHKOM, colepdamnmii 6 ®Kr nMHKa, CILIABHIN
¢ 13 wr upnaxa. B peayasTare coaepranne MelH B CIUIABe ITOHH-
auaock Ha 26% . Kaxosa Delia nepeOoHAYAIBHAA Macca cniaasa?

3a 4 nHA coBMecTHOH paBoTBl OEYMA

2
TRPAKTODAMH OBLIO BCHAXAHO q TIOJIA.

3a CcROIBKO JHEeH MoHo Oblio Obl
BCIAXATH BCE [OJIe KAMIBIM TPAKTO-
PoM, eI [NepBREIM €70 MOMHO BCoa-
XAThH HA D AHell OnhicTpee, 4eM BTOpPBIM?

IBa x1onKoyOOpPOUMHBIX KOMODAHA MO-
IyT cobpaTek XJIOMoK ¢ D08 Ha 9 gHei
DeICTpEE, YeM OJHH NepBRIE KomOain,
M HAa 4 aHA ObicTpee, YeM OAMH BTO-
poii. 3a CHONBKO JHell KamIbli HOM-
Daits MoxeT codpaTh Bech XJIOTOK?
Jas manonuwenus Oaccefina depes nepeyw Tpydy nortpebyercs Ha
9 y fonblle BPEMeHHM, YeM [PH HANOJHEeHHH Yepes NepByr W BTo-
pvio TpyORl, H HA 7 4 MeHERIle, 4eM 4Yepes 0JHY ETopyilo Tpyby. 3a
CHOJIBKO YMACOB HANOMHHUTCA DaccedH depes obe TpvOm?

HononHuTeneHbie ynpaxHedns K rnage
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830. [Tea caecapa noayuwau zaxas. CHauana 1 u paboran nepeweld cie-
capk, z2aTeM 4 1 oHM paboTann BMmecTe. B peayarrare OBLIO BEI-
noaeno 40% 3zaxaza. 3a CHONBKO MACOB MOT BEIIOJHHTL 38KAa3
KadIBIH clecaps, ecjaM HepBoMy A48 »Toro noHajobuaocs OBl Ha
5 u DoJklIe, YeM BTOPOMY?

831. IIpn coemecTHoll pabfore ABVXY HONHPOBANBHEIX MAIIHH MOMHO
CHATE HCEPOKONHI0 ¢ pyHondcH 3a 6 muH. Ecnol cHAYATA CHATH
KCEPOKOIIHK © MOJOBHHE DYVEOIHCH OJHOH MAIDHHOH, A 3aTeM C
OUTABIIEHCHA YACTH — JAPYroil MamuHod, To Bea pabora Oyvaer aa-
KoHYeHa depes 12,5 MuH, 3a KaKoe BPEMA MOMHO CHATH KCEPOKO-
MUK ¢ PYKOIIMCH KAM 0 MAIIMHON B OTIelbHOCTH?

K naparpady 10

832. [Tpn mKakux sHaUeHHAX m W b mapa (m; 3) ABAAeTCA pelleHHeM
CHCTEMBl VDABHEeHH

f—S:r +y=09,
|2x - by =-107?

833. Cronpko pemeHHid MMeeT CHCTEMAa YpaBHEeHHIT:
} {Hx - By =5, ) {ﬂ,ﬁx + 2y =0,8,

2x+3y="T; 2,5x +10y = 6;
o |- =A, 2x-0,8y=1,
) }x—iy—l: "{4x+ﬂ,ﬁy=1?

834. Yramure waxue-1ubo sHadeHdsa a, b ¥ ¢, IPH KOTOPHRIX CHCTEMAa
ARHEHMH /
L [-8x +9y = 10,
3 e
lax +by=c
HMeeT eJHHCTEeHHOE pPelleHHe,
835. Ilpy kaxkoMm aHAYEHWH ¢ CHCTEMA VPABRHEeHWI
1[«E-x— 2y =3,
10x -4y =c

a) uMeeT BECKOHEUMHOS MHOMKECTBO pellleHHil; §) He MMeeT pelneHHii?

836. Sanatite dopmyaol auHeHYID (YHEIINW, rpadHiE KoTopoi npoxo-
JAWT Yepes TOUKM:

a) (-1; 3) u (2; -2); B) (0; 5) u (4; O0)
6) (4; 1) n (-3; -1); r) (-3; 0) u (0; —6).
837. 'padhur xaxoil guHeliHOH QVHKIHM DpoxoauT depes Touxy (—2; 5)
H TOYKY lNepecedeHHs NPAMBIX
3x —2y=16 u 4x + 3y = —-77?
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EEEERVA HEPABEHCTBA

B a3tol rnase Bbl NO3HAKOMMWMTECE CO CBOWCTBAMKWM YWCNOBLIX Hepa-
BEHCTE, HAYYMTECH NPUMEHATE WX ONA CPEBHEHWA 3HAYEHWH YWCNOBLIX Bhi-
PaXEeHWi, NpW QokasatenscTee HepaeeHcTE. OCHOBHOE cogepxaHue rmaskl
COCTAENAET pPELIEHWE HEPABEHCTE, CBOOAWMXCA K Buoy ax + b = 0 koM
ax + b < 0, 1 ux cucTeM. HepaseHcTBa Takoro BMAa PeWakT aHanoruYHo
TOMY, Kak peLawnT ypasHeHWsA Buaa ax + b = 0, HO NpW 3TOM NPUXOOWTCA
YHUTBIBATE 3HaK kKoadduumedTa a. MpW pelweHry pasnu4HeLIX 3ana4 sam no-
MOXET FeOMETPHYECKARA WHTEPNPETALUWA MHOXECTE PELEHWA HEPABEHCTE.

FE] YUMCNOBLIE HEPABEHCTBA MU UX CBOWCTBA

34. YucnoBble HEpaBEeHCTBA

MBI MOMeM CPABHHTE JOOBE YHCeaa @ ¥ b M peayasTaT CpaBHeHHA
BANHCATE B BHAE DABSHCTEA HJAM HepABEHCTRA, HCOOJABIVA IJIA 3TOTO
aHaKku =, <, >, JIns# nNpoM3BOJBHEIX YHcel @ ¥ b BRINOMHAETCA OJHO H
TONBKO OJHO H3 COOTHOIIeHHH: a = b, a = b, a = b.

PaccMoTpHM IpHMEepDL.

e

] i
1. CpapHMM 0ODBIKHOBEHHEIE TpODH i Jlna aToro npuUBeIeEM HX

7
K oDleMy 3HAMEeHATEIH:
5 35 4 _ 32

8 56" 7 56

Tax kaxk 35 = 32, To

-1
-1 i

2. Cpapuum gecarHunble gpodn 3,6748 n 3,675, lndpw B paspasax
eNWMHNILL, JeCATRIX WM COTRIX COBIAMAKT, 4 B PASPHJLE TRICAUHRIN B NepBOi
Apobr erouT mudpa 4, a Bo Bropoii — mudgpa 5. Taw waw 4 < 5, TO
3,67T48 < 3,675.
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4. CpapauM o0BIKHOBEHHVID Opodb % H gecATHYHYI gpois 0,45,

Obpatue opodsb B JeCATHYHYIO, HOJIYYHM, 4T0 -— = 0,45,

3{}

4, CpasHuM OTpHOATeNBHBIe uMciaa —15 u —23. Mogyae mepeoro
YHEeIA MEeHBIIe MOAVIA BTOPOro. 3HAYHT, NepBoe YHeA0 DoJIbLIE BTOpPO-
ro, T. e. —15 = —-23.

B saBsmcumocTH OT KOHKDeTHOTrO BHAIA YHCE] MBI HCHOJIBRIOBAIH
TOT MAM MHOH cnocod cpapHeHus. OaHako yio0HO HMeTk TakoH crnocod
CPaBHEHHA YHCeT, Hn’mpmﬁ OXBATHIBAET BCE CIIVUAH. OH zaRIHYaAeTCH
B TOM, 4YTO COCTABJANT pPASHOCTE WHCEJ H BBIACHAKT, ABJIAETCHA JH OHA
OOMAOHEHTEIBHBIM “THCJAOM, OTDHIIATEJNBHBIM YWHCIOM HJAH HF.TIéM+ STDT
crnocob CPABHEHHHA HHCE OCHOBAH HAa ChAeIyvioneM onpeigeTern:

20

Yueno a Goneme uwcna b, ecaw pas-

HOCTL @ — b — NOJI0EHTEIBHOS YHCI0, YHCI0 d MeHBIIe YHC-
aa b, eco pasHoCTE @ — b — OTpHUATEABHOE HCJO.
JaMeTHM, 4TO ecJiH pasHooTs a4 — b ce=0 2
pABHA HYIK), TO YHCIA d U b DABHEL b ke -
Ha woopamuarsoil upamoit §ogb-
mee  4YUCa0o  HaodpamaeTcd  TOUKOI,
Jesaleil npagee, a MeHBIIee — TOU- e<0 _
K0il, meskameil jgesee. [leHcTBHTENBHO, o b ¥
nycTs @ 1 b — Hexoropele gpeaa. 0do-
JHAYHM pasHocTe @ — b Byksoit ¢. Tak  Puc. 32
Kak ¢ — b =c¢, T0a =50 + ¢
Ecnu ¢ — NoJgosHTelsRHOE YHCI0, TO TOYKA ¢ KOOpIWHATOH & + ¢
JeKHT NpaBee TOYKH ¢ KOODAHHATOH b, a8 ecan ¢ — OTPHIIATENLRHOE -
ciao, To Jderee (puc. 32).
SHAuUHT, ecaH @ = b, TO TOUKA ¢ KOODAHHATOH  JeXRHT NpaBee
TOYKH ¢ KoOpaumHaTtoil b, a ecan a < b — Jesee.

INMokamem, Kag III’!HBE.D.E-“.‘HHGE onpenerneHle HCNOIB3IYETCHA IIPpH pe-
IMIeHHW 3ajad.

NDpumep 1. Hoxamem, 910 npH mio0bix sHAYEHHAX NepeMeHHOH a
BEPHO HEPABEHUTEO

(@ — 3a — 5) = (a — 4)°.
b CocrapdM pasHooTh Jepoil ¥ npaBoii uacTell HepaBeHCTBA W Ipe-
ofpazyeM eé:
(@ - 3)a - 5) — (a - 4)° =
—ag’—-83a—-5a+ 15 - a® + 8a - 16 = -1.
I[Mpu nwboM a paccMaTpPHBAEMAA PA3HOCTH quHu,nTeana H, CJaemo-
BATENLHO, BepHO HepaseHcTBO (a — 3)a — 5) = (a — 4)%,
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b
NMpumep 2. IlyeTe a 1 & — nogomuTeIBHEE ducaa, Yncao E;— Ha-

BBEIBAETCH CPedHUM apupamemuveckum yuecen a u b, uncno Jab —

2

1.1
a b

JdoraxenM, uTo cpegHes apudMerHyecKoe, CPeIHes MeoMeTpHYecKoe

H cphejHee MAapMOHHYeCHOe MOJOMHATENBHBIX YHCEe] 4 H b CEBAZAHLI

COOTHOIIEHHAMM

CpednuM 2e0MeMpPUYECKUAM, MHETIO — cpedHuM 2aPMOHUNECIUM.

liﬂ:u%s:“;f’.

ik
a b

2
b Hokaxem cHauana, 4yTo Jab 211

L
a b
[MTpecOpasyeM pazHOCTh JIEBOH M NpapBoil dacreil 3Toro HepABeHCTBA!
Jiab — " = ab — 2ab - aab + bJab — 2ab N
1.1 a+b a+b
—_ + =
a b

_Jabla+b-2Jab) _ JabiJa - by
o a+h - ash :

Mpu a > 0 i b > 0 paccmaTpUBAEMAA PASHOCTE HEOTPHIATENLHA H,
CHAe0BATENILHO, BePHO HEepAReHCTEBO

Jab = 2

1.1
a b

a+b

2
f b 2Jabh—a—h Wa - Jb)°
ﬂb—ij-—- = -t b

2 2 2

Ilpn a = 0 u b = 0 paccuMaTpHEaeMad PAZHOCTE MO0 OTPHIIATENLHA,
aubo paBHA HYJIK M, 3HAYMHT, BEDHO HepABEHCTBO

\I'EQEH-E:'.

2
Hrak, MBI AoKasaniu, yro eciau a = 0w b = 0, 10

2 <ab <220,

Teneps moKameM HepaABEHCTBO Jab < . Ilnsa aroro npeodbpasyem

PazHOCTE

B |-
=l

E

& 11. Hacnoewe HEpaBEHCTEAR W WX CBOWCTEA
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YnpaxHeuus

838.

839.

840.

841.

842,

843.

544,

845.

846.

CpasHuTe YHelda a W b, ecin:
a)a — b = —-0,001; 6)a - b=10; B)a — b = 4,3.
HapectHo, uto a < b. Momer nu pasHocTk g — b BRIpAMKATHCA YHC-
nom 3,727 —-57 07
JlaHEl BRIpASKEHWUA

aala + 6) m (3a + 6)a + 4).
CpapauTe HMX sHageHwda npu a = =3; 0; 40, Joxkamwure, uTo npwu

M0boM 4 aHAdeHHe NepeOrg BRIPAMEHHA MEHBIIE 3HAYEHHH BTO-
poro.

JlaHEl BRIpAXKEHHA

4bb + 1) u (26 + TH2b — B).
Cpapaure ux sHavenusn npu b = —3; —2; 10. Momuo an yTBeps;-
JAThE, YTO NOpH JN0H0M 3HAYeHUH b 3HAUYEHHEe NepBOr0o BhIpAMEeHH:H
fOonbie, eM 3HAYMEHHE BTOpOTo?

Hokaskure, uTo npu MoboM 3HAYEHNUH NepeMeHHoll BepHO HepaBeH-
CTEO:

a) dla + 1)+ a < 42 + a);

6) (7p — 1)(7p + 1) = 49p%

B) (@ — 2F = ala - 4):

r) (2a + 3)}2a + 1) = dala + 2).
HokasHTe HEPABEHCTEO!

a) 26° — 6b + 1 = 2b(b — 3);

8) (c + 2Xec + 6) < (¢ + I)c + 5);
B)plp +7) = Tp - 1;

r) 8y(3y — 10) = (5y — B)°.

Bepso nu npu nwoioM ¥ HepABEHCTEO!
a) dx(x + 0,25) = (2x + 3}2x - 3);
6) (5x — 1)(5x + 1) < 25x° + 2;

B) (3x + 8)° = 3x(x + 16);

r) (7T + 2xH7 - 2x) < 49 — x(dx + 1)?

JokaxUTe HEPABEHCTBO!

a) afa + b) = ab; r) 2be < b* + %

6) m* — mn + n® = mn; o) ala — b) = bla — b);

B) 10a® — 5a + 1 = a® + a; e) a® — a < 50a® - 15a + 1.
il
E'l
rae a u b — HATYDAJBHBIE YMCIA, CCIOH K €8 YUCIHTeNI M 3HAMEe-
mareao npuiasurTe no 17

(dar pafioms: & napax.) YBeAHYUTCA HIH VMEHBIIHTCH ApOOL



848,

849,

850

*

B52.

853.

1) PaccmorpHTe Ha NpEUMepax, KAk HaMenaercH Qpolb % (OaHoMy

VUANIEMYCH PEKOMEHAVEM BafATkE ApoldH, ¥V HKOTOPEIX YHCAHTEIL
MeHBIIIe 3HAMEHATeIdA, a APYroMy — ApobH, ¥ KOTOPBIX HMHCJIHTENb
GoaBIIe 3HAMEHATe . )

2) ObcyauTe ApYr ¢ APYTOM BamM HaOMOIeHMH H BRICKAMHTE I'H-
NoOTesy LIA KadmIoro cjay4as,

3) IposeauTe qoKaszaTedbCTEO; OJAMH — AIA cayuad a < b, a gpy-
roii — gna cayuas a = b.

4) ITpoeeprkTe Opyr y Ipyra NpaBEWUJIBHOCTLE PACCYMIEHMIM.

. Joxamure, uro npu ¢ > 0 BepHO HepaBeHCTEO

a+2_2;;¢ _‘a--:;’
i

+

Howxamure, 4To cyMMa JN000ro MONOMHTENBHOTO HHCAA W HHCIA,
eMy oDpaTHOro, He MeHBIIe deM 2.

HokamHATe HEPABEHCTRO!

2
¢ +1 C !
= 5 E—r— —
a) 2 ¢ 8 £+J.{2
Henoneaysa BhijleleHHe KBAJPATA IBYUISHA, JOKAMHTE HEPABEHCTEO!
a) a’ — 6a + 14 > 0; 6) b* + 70 > 16b.

BriGepHTe M3 JAHHBIX HEPABEHCTE TAKOe, KOTOpOe He ABIAETCA Bep-
HEIM [IpH 11000M 3HAUSHHH 4.

a) a’ > 2a - 3; B) 4a — 4 < a%
6) a* + 6 > 4a; r) 8a — 70 = a’.
{dan patomws 6 napax.) Hokamure, 9TO ecnId a U b — nogoxu-

TeabHBIe 4Mciaa U a° > b%, To a > b. Ionbaysck aTuM cBoiicTBOM,
CPABHHTE YHCTIAl

a) V6 +3 u 7 +/2; B) V5 -2 u 6 —3;
6) V3+2 m 6 +1; r) V10 -7 u J11 - 6.

1) [MporeaguTe D0OKA3ATENILCTED NPUBEIEHHOTO YVTEEDHIEHHA.

2) PacnpenennuTe, KTO BEINOJTHAET 3JAHHA A) U B), A4 KTO — 3aja-
HHUA 0§) ¥ r'), H BREIIOJIHHUTE HX.

3) IlpoeepsTe ApYVT ¥ OpVra, DPABMALHO JHM BRINOJAHEHO CpDABHEHHe
Beipaxkenui. Henpasere ommdrn, ecam OHM JONVIIEHEL

Hokamure, uto npr a = 0 1 & = (0 BepHO HEpPABEHCTBO
2 ﬁE

a+bh _ la”+
3 N B

.
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854. Yro Goneme: a® + b* wan abla + b), ecin @ U b — HepaBHEIE TO-
JOMKUTEeNbHBIe Hieaa?

855. K gasmmomy na uncen O, 1, 2, 3 npubapnin oJHO W TO e 4HCI0 R,
Cpapaure NPoMa3BeJeHde KPAHHUY WISHOB NOJAVUHEBINENCA NocaIeqoBa-
TEJEHOCTH YHCell ¢ NPoH3BeeHHeM CpelHHX ef WIeHOB.

856, Ogpormaccankr Koaa w MuIa BRIINIIH OJHOBPEMEHHO M3 NOCENKa
Ha craHuuo. Kons mén co cropocthio B s/ d, a Muma nepsyio
MOJOBHHY OVTH IIEN ¢o CKOpocTho, Ha 0,5 km/u Doablieli, uyem
Kons, a Bropyo NOJOEMHY OYVTH — c0 cKopocTeio, Ha 0,5 M/ /u
meHbined, vem Hona, KTo M3 HHX TepBeM OPHINET HA CTAHITHIO?

1

I . 2 b
857.Haiignre aHaueHHe ApodH % npH .r=—%.
E 3
B858.Coxparure 1poin:
xt - 10x + 25, 4x* -12x 49
e i
_ 35 - T (3-2xp
' 859.PeumnTe ypapHeHHE:
5 : . S
a) ;—E—I_z, o) S 9.

35. CeBonCcTBa YMCNOBLIX HEpPaBEHCTE

PBEEMDTPHM HERKOTOPBIE CBOIHCTEA MHCJIOBBIX HEeDABCHCTE.

Ecima>b, Tob <gjecima <58, 0b > a.

® [leficTEHTEILHD, €CJAH PAZHOCTL @ — b — HNOJOMHTENLHOE YHCI0, TO
pasmocTe & — 4 — OTPUIATENBHOE YMeI0, W HAODOPOT.

TEOPEMA

Ecima < bub<c, a<c.
® JlogaseM, 4To pasHOCTE @ — ¢ — OTpHUATenbHOe uncao. ITpubasum

K aToil pasHoCTH 4Heaa b B —b B CrpYONHPYEM CIATASMBIE:
a-c=a-¢c+b=>b=(a->b +{b-2c)

19D m HepaseHCcTBa



'1I'

IMo yenosuio a < b u b < ¢. Ioato-

a b o
My chaaraemele ¢ — b u b — ¢ — or-
PHIATENEHBIE YHCIA, SHAYWT, M HUX
CYMMAa HABIAETCA OTPHIATEIEHLIM
gucaoMm. ClegoeaTelkHO, @ < €. {,‘_h"'_ ''''' = e
AHANOTHYHO JOKA3LIBAETCHA, WTO
ecit & = bu b >¢c, 00 > C. Puc. 33
lNeomerpuueckasn HILTHOCTPALLMA
ATHX CBOHCTE JaHA HA pHCcVHKe 33.
TEOPEMA
T r it B et T S
FEcima < b B e — nwboe whHeno, To a + ¢ <= b 4+ e,

@ IlpecOpazyem pasHocTEk (@ + ¢) — (b + ¢):
(a+¢c)—(b+c¢)=a—-b.
Ilo yenosuiw a < b, nostomy a — b OTPHIATEIBHOE YHOI0. 3Ha-
yuT, ¥ pasHocTk (@ + b) = (b + ) orpunarensna. CleloBaTelILHO,
a+ec < b+ e
Hraw,

ecIH K obDeMM wACTAM BEPDHOI'D HePABEHCTBA H[]HEEEHTL OJIHG
H TO 3Ke HHCeJI0, TO NOJYHHTCH BEPHOe HEePABEHCTEO.

Ecnn a < b B ¢ — DONOMHTENABHOE 4YHCH0, To ac < be. Ecan
a < b wuc — OoTpHIATENBHOE YHCIO, TO ac = be.

@ IlpencraBuM pasHocTk dac — be B BHAE NPOH3BeIeHHA:
ac — be = ¢c(a — b).

APXWMMEL (2B7—212 rr. oo H. 3.) — [OpeBHe-
rpedecknii matemaTik, Guank 1 mexanuk. Paszpabortan
HOBBIE MATeMaTWYeckue MEeTOObl, B YaACTHOCTW MEeTo-
Akl BRIYMCNEHWA NNOWAAEA KPWBONWHERHBIX GUIYD W
obvemor Ten. fdan ﬂﬁﬂBSlel NPUMeEHEHWA MaTemMaTikK
K 3a0adan ecTecTBO3HAaHWA W TEXHWKW.

S 11. Yvcnoseie HEPABEEHCTEA WM WX CBOWCTBA



Tax kax a < b, To a — b — orpanuarensnoe uncao, Ecnu ¢ = 0, To npo-

HapeeHne o(a — b) oOTpHLATENRHO, W, CAeI0BATENRHO, dc < be. Ecenn

¢ < 0, To nponaeenerne cla — b) DOMOMUTENILHO, H, CIEJOBATEILHO,

ac = he.

Tar Kak AeJeHHEe MOMKHO IAMEHHTE VMHOMEHHEM HA 4HCI0, obpar-
HOE JSJHTEeIN, TO AHAJOIHYHOS CBOHCTRO CIDPABSIIHBO M NS JeJeHHA.
Hrax,

- . - o= e S DS S S S T S S S S S

ecan obe 4YACTH BEDHOI'D HEPpABEHCTBA YMHOHHTE HIAH pasge- 1
JIMTH HA OJHO M TO K€ NOJOKHTeNbHOe YNCI0, TO MoJy4uTes |
BEPHOE HEPABEHCTBO, l
ecaH ofe YacTH BepHOro HepaBeHCTBA VMHOMKHTE WIH pasfe-
JHTE Ha OJHO H TO e OTPHIATEeJBRHOE YHCIO H H3IMeHHTE 3HAK
HePABEHCTBA Ha H;]UTHBUI[GJID}HHI:IITI, TO NOAYYHTCH BepHOe He-
PABEHCTEO,

= T

T AT W

Ecan a 1 b — nojoKHTEeILHEE YHelda W a < b, To s
L

o=

® Paszpenum obe ugacTH HepapeHCTBa d <= b HA NMOJOMHTENBHOE “HC-

a _ b " 1 1 1 1
o ab: — < —. CoxpaTus gpobH, DOJIVYIHM —<—, T. . —>—,
ab  ab h a a b
I[MpusenéM npuMep HCHOIBIOBAHHA PACCMOTPEHHBIX CBOHCTE Hepa-
BEHOTH.

IMpumep. OueHMM DepHMEeTD PABHOCTODOHHETD TPEYVIOJILHHEA CO CTO-
poHOIT a MM, ecnH MaBecTHO, uTo 54,2 < a < 54,3.
b IlepuMeTp papHOCTOPOHHETD TPEYTOILHHEA CO CTOPOHOMH d BBIYMH-
cagerca no dopMmyae P o= 3a. ¥Yumpomum #a 3 ode YacTH KaMIoro
H3 HepapeHeTB 54,2 < ¢ mw a < 54,3 ¥ zanumeM pPeaviIkTAT B BHIe
ABOHHOIO HEPABEHCTEA:
54,2 - 3 = 3a = 54,3 - 3, 162,6 < 3a = 162,9.

3HaunT, nepumerp P papxHoro rpevrodbsHuEA Doaeme 162,6 mm, Ho
menbine 162,9 mMm,

YnpaxHeuus

860. OTMeTeTe HA KOODIMHATHON OPAMOH TOYKH, HMEOIIHe KOOPIHHA-
TRl @, b, e, dHe,ecnma < b, e>b,e<d, a>e

861. Ilycre m, n, p ¥ ¢ — HEKOTOpPhle YHcIA, NPHYEM m > p, n > m,
n < ¢. CpapHuTe, €clIH 3TO BOZMOMKHO, YHCIA P U A, P U ¢, ¢ H M.
ITpy cpaBHEHHMHM HMHCET BOCIOIL3VATECH KOODIWHATHOH OpAMOM.

| 1gé_ AepaBeHCTEd



862,

863.

864

-

866.

HagecTHo, uTo @ < b, CpaBHHTE, €CaIH BoamoskHo, a u b + 1, a — 3
Eb,.a-5nb+2,at+4nmb-1.

KakuMi upciaaMu [HDJIO:‘RHTE.]ILHI:I.‘-‘IH HJIH OTDPHIATENEHEIMH) AB-
JAKWTCA @ H b, eCJIH H3BeCTHO, 4TO BEpPHLI HePDABEHCTBA:

aa-3=>b=-3ub=>=4d; B}Ta.'-"?bnb::-%;
6)a-8>b-8ma < ~12; r) —2a > —2b u b«:—%?
Henonkaya ceoiicTEa HepaBeHCTB, 3ANMIINTE BePHOE HEDABEHCTEO,

KOoTOpOoe HNOJAYVUHTCHA, eCJIH!
e

a) K o0eHM wYacTAM HepaBeHcTea 18 > —7 npubaBuTh HMCI0 —J;
ypeao 2,7; uucao T;

0) ua obemx yacTedl HepaBeHeTBa 5 > —3 BLIMECTH YHCI0 2; 4HC-
ao 12; uneno —5; 1

B) obe yacTH HepaseHceTBa —9 < 21 ymuHoMmuTE HA 2; HAa —1; HA ~-§;

r) ofe yacTu HepageHcTsa 15 > —6 pasgenutes Ha 3; Ha —3; Ha —1.

Hasectro, uro a = b, Henoasaya cBOHCTEA HePABEHCTE, SAIMHIITHTE
BEPHOE HEPABEHCTBO, HOTOPOE MOJVHHUTCH, ecJH:

a) ¥ oDelMM YACTAM 3TOT0 HepapeHoTsa opufaBHTL uMcao 4;
6) uz ofenx uacTeil 9TOr0 HEPABEHCTBA BHIYECTh MHCJIO O}
B) ofe YACTH 2TOT0 HEPABEHCTEA VMHOMHTL Ha 8;

r) obe YacTH HTOr0 HePABEHCTBA DA3IEJANTH HA 'i'i';
o) obe 4ACTH ATOr0 HEPABEHCTBA YMHOMHTE Ha —4,8;
e) obe "YacTH STOrC HepPaBEeHCTBA pasaenuTh Ha —1.

HasecTHo, uro a < b. [locTapbTe BMECTO 3BE3NOUKH 3HAK < HIM =
TAaK, YTOOERT NOJTYVIHI0CE BEDHOES HEDABEHCTEO.
a) -12,7a « -12,7b; ) 0,07a = 0,07h;

b a b

)
ﬁ} E*Et 1"] ——2'.-.-—'5.

. KakoB zHak unucia g, €CaOM HM3BECTHO, YTO!

a) ba = 2a; 6) Ta = 3a; B) —3a < 3a; r) =12a = —-2a?

. HagecTHo, 410 ¢ = d. O6BACHHTE, HA OCHOBAHHMM KAKHX CBOHCTE

MOMHO YTBEDRAATE, UYTO BEPHO HEPDABEHCTEO!

a) —Te < -Td; r) 0,01¢ - 0,7 = 0,01d - 0,7T;
ﬁ}gkg: D1l-c<1-4d;
B) 2¢ + 11 > 2d + 11; e}z-—;—rﬂz—%.



869. HasectHo, uTo @, b, ¢ 1 d — DOJOKHTEIBHEIE HHCAA, IPHYEM
a>b,d<=b, c > a Pacnojomure B NOPAIKe BOPACTAHUA 4MCa

1 1 1 1
TOBUNEER T T

a" b e’ d’
870, ([Ina paGomut 8 napax.) WMspecTHO, 4TO @ — NOJOMHTEIBHOE THCIO.
a) PacmmonosxHTe B NOPHAKE BO3PACTAHUA YHCJAS
| ey

2a, a\3, -a, a(\3 —+2), 3a.

0) PacniosowmuTe B nopAjike yOLIBAHHA YHCIIA:
= -
6a, —avs, a7 -6), —a, —5a - 1.

1) PacupegenuTe, KT0 BRIDOJHAST 3aJaHHe A), 4 KT0 — saganue 0),
M BRIIOJHHTE HX.

2) TlposeprTe ApPYr ¥ ApPYVId, TPABHJIBHO JH BRIIOIHEHO 3aIaHHEe.
Henpaskre nonyuleEHble OoUiHdKM.

871. MUzeectHo, uto 3 < a = 4. Ouenure sHAYCHHEe BBIPAHCEHINA!

a) ha: 8) —a; B) a + 2 ry 5 — a; ay 0,2a + 3.
B72. 3uan, uro 5 < x < B, OLUeHHTe FHAYCHHE BEIPAMKEOHHA:
a) 6x; B) x — 5;
0) —10x; r) 3x + 2.
873. llonsayacs TemM, gyro 1,4 < \,-rﬂ = 1,5, ouenure 3HAYEHHE BLIPAMKEHNA!
a) V2 +1; o) 2 ~1; m) 2-2.

874. lloanaysace Tem, uro 2,2 < J5 < 2,3, ouennre snavenme BLIPAEHAA!
a) 5 +2;
6) 3-+/5.

875. Cpasunre umcria:

a) J11 + 13 u 15; B) VB — 3 n 2;
6) V84 mn 7T+ J6; 1) J47 - JT mn 5.

876. Cpapuure 4yHcsa:
a) V2 +5u2+ J5; g) 2dctbec

6) V3 -4ml-5; v e L

877. a) OuwennTe ODepHMeT) KBaApaTa, CTOPOHA KOTOPOrO pPABHA 4 CM,
ecan 5,1 = a = 5,2,
0) OuenuTe AJHHY CTOPOHBI KBAJPATA, 3HAA, UTO DEPHMETp KBa-
apara paped P cm, ecnn 15,6 = P = 15,8,
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878, OueHnTe 3HAYEHHE BLIPAMKEHHHA

s ECJIHI

-

a)h <y < 8; 6) 0,125 < y < 0,25,

1

879. Haitaure sHauenue MHorowieHa x- — 4x + 1 OpH X¥=—; —38; 2— \E

4

880. Pemninte yvpapHeHHE:

Bxri-3 §5-9x° 10 3 1
a - =2; B) —/—— —- =
) Gl 4 }r’—az 2x-4 2

2 1 2x -1 £-17 5
ﬁ r; — = ; F x_—l=‘"-
}x‘z—r+1 x+4+1 P41 } x -3 x

36. CnoxeHue m YMHOXEHWEe YUCNOBbIX HEPaBeHCTB

PﬂCCMDTPHM Tenepk, KAK BHIINOJHASTCHA CJAO0MeHHe H YMHOMeHHe
YHCJAOBBIX HepaBeHCTB.

Ecnma <buc<d,tToa+c<b+d.

@ Ilpubasus K obenMM 4YaCTAM HepaBeHCTBA d < b uHCa0 ¢, NOJYVYHM
@ + ¢ < b + ¢, Ilpubapue k ofeuM yacTAM HepaBeHcTBa ¢ < d
yne-n0 b, moayunm b + ¢ = b + d. U3 HepasencTtB @ + ¢ < b + ¢
ub+c<b+ dcenegyer, uro g + ¢ < b + d.

Teopema cupaBeiJHBa M B CAyuae [IOWIEHHOTO clodeHHa Oojee qem
ABYX HEDABEHUTE.
Takum obpazom,

eIl MOYJeHHO CJA0MHTE BepPHBIE HEDABEHCTEA OJHOID 3HAKA,
TO NOOVHHTCA BEepHOe HepaBeHCTBO.

Ecrma =bue<d, rmoea, b, ¢c um d — nonoxurensHEle YHcIA,
To ac < bd.

{MCNOBLEIE HEPABEHCTBA W WX CBOWCTEA
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® Ymuomue obDe 4aCTH HEPABSHCTEA @ < b HA NOJOMHTENRHOS YHCIAO ¢,
noayyuM ac < be. ¥Yumuoskus ofe sacTH HepaBeHeTBa ¢ < d Ha Ho-
JOMHTENBHOe uMcao b, nonyuum be < bd., Ma mepaseHeTE ac < be 1
be < bd cnepyer, uro ac < bd.

Teopema copaBeliuBa H I0A [DOWIEHHOTO VMHOMEHHA OOJIee Hem
IBYX HEeDAREHCTR YVKA3AHHOTO BHIA.
Taxum obpazom,

ECIH [MOYJITeHHD NepeMHOMHTE BEDHBIE HEPDABEHCTBA OJHOID 3HA-
Ka, JeBhle¢ H [IPABBIE YACTH HOTOPBIX — NOJOMHTENBHBIE YHC-
Jda, TO NOTYHHTCA BEPHOE HepABEHCTEO.

SaMernM, 4To eclH B HepaBeHoTEaX a < b u ¢ = d cpenw uncen a, b,
¢ W d UMeTeH OTPHITATENBHBIE, TO HEPABEHCTED dc < bd MOMeT 0KasaThon
HepepHEIM. Tak, nepeMHOMHE NOMISHHO BEpHBIE HepaBeHoTsa —1 = 2 n
-3 = 1, DoJIyYIHM HepaBeHCTBO 3 = 2, KOTOpoe He ABIASTCA BePHBIM.

Ecnu uncna a ¥ b nmojosuTeasHE Ha < b, To a” < b", rne n —
HATYDPAJIBHOE YHCIO,

@ IlepeMHOMKHB NOYJIEHHO A BEPHBIX HEPABEHCTB a < b, B KOTOPBIX
a 1 b — noromHTeILHEIE UHCTa, [NOJAYYHM BepHOe HepaABeHCTBO
a* < b",

HokasaHHble CBOHCTEA HCIOJLAVIOTCA AAA OHEHKH CYMMBI, DPA3HO-
CTH, NPOM3BEIEHHA H YACTHOIO.

IMyecrs, Hanpumep, H3BecTHO, 4To 15 < x < 16 u 2 = y = 3, Tpe-
OyercA OIEHHTE CYMMY X + Y, PASHOCTE X — j, NpPOH3BedeHHe X H

X
HACTHOE E+

1. Ouenum cymMmy x + y.

I[MpuMeHHE TeopeMy o NOYJIEHHOM CJA0MKeHHH HepaABEHCTE K Hepa-
BeHcTBaM 15 < x m 2 < y, a saTeM K HepaseHcTBam x < 16 m y < 3,
moayuum 17 < x + y uw x + y < 19. PeaynbkrarT MOMHO 3AIHCATE B BHIOE
Asoitnoro Hepasenctsa 17 < x + y = 19, 3anuck ofbMHO BEAVT KOpOue:

15<=x <16
_2<y<3
17T<x+py<19

2. OueHuM pasHocTs X — i,
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s aTOrO NMpeAcTABMM DPA3HOCTE X — i B BHAE CYMMEI x + (—y).
Cuavana ouennm Boipamenne -y, Tak kak 2 < y < 3, 70 -2 > —y = -3,
T. . =3 = —y < -2, I[IpuMeHUM Telepbk TEOPEMY O MOMISHHOM CIOMKEe-
HHH HEPABEHCTE!

15< x <16
-d<-y<-2
12<x-y<14

3. OueHEnM npou3BeleHHEe XY,

Tak KK Kamjgoe M3 4Ucen x | L 3aKJHYeHD MeHIV NMOJOHIHTE kL
HBIMH YHCIaAMH, TO OHH TAKMXEe ABJIANTCA NOMOMHTENBEHBIMHA YHCITAMH.
HDHMEHHE TeopeMy O NOYJeHHOM VMHOMEHHH HepaBeHCTR, NOJYUHM

15<x<16
2=y<3
30 < xy < 48

4, Onenum gacTHOS 3

1
,H..T!H aToro OpeJcTABHMM YACTHOE = B BHIe NpOHIBEIeHHA x-;;r.
¥

1

1 . 1
CHavana OLEeHHM BRIDAMEHHE o Tak wax 2 < y < 3, TO G E =Py W
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YnpaxHeHus

881. Cnomure NodIeHHO HepaBeHCTEA:

a)l2 >-bu9=>"T 6) -2,6 = -0,7T m -6,6 < -1,3.
882, [TepeMHOM¥ETE TTOUTEHHO HEPABEHCTEA!
a)5>2n4>3 6) 8<10 u T <.

883. BepHo nH AAA NOJOMHTENLHBIX YHMcen a U b, uro:
a) ecau a® > b, 1o a® > b 6) ecnm a® = b%, To a® = B??

BB4, IIvetes 3 < a = 4 uw 4 < b <= 5. Ouenure:

a) a + b; 6) a — b; B) ab; r) g



885. 3uaa, uro 6 < ¥ = T wu 10 < y <= 12, onenure:

a) x + y; 6) y - x; B) xy; r) L.

886. Iloneayace Tem, uro 1,4 < \."E <1,6 n 1,7 < »I'E < 1,8, omennre:

a) V2 +/3; 6) V3 -+/2.

887. llonwayace Tem, uro 2,2 < \l'E <2,3 u 2,4< \.'{é < 2,5, onennre:

a) V6 + J5; 6) V6 — 5.

888. HapecTHn rpaddilsl JJOMH OCHOBAHKMA @ W O0KOBOH cTOpoHE b pas-
HODEAPEHHOrO TPeYroJbHHEKA, BRIPAMEHHBIE B MWLIHMeTPAX:

26 = g= 28 mdl = b = 43,
OueHuTE NePHMeTD 3TOr0 TPeyroJLHHEA,

889, Hamepaa IMUHY @ 0 IIHPHHY H NPAMOYIOABHHEKA (B canTHMeTpax),
HAMAH, 4o 5,4 <= a < 5,5 w 8,6 < b < 3,7T.
OuenuTe: a) IepUMeTp NPAMOYVIOIRHHEA; 6) MI0MAAL TPAMOYVTOIh-
HHUKA.

8. MapecTHR rpaHHIlEl AJMHMHEL @ B IHPHHBL b (B MeTpax) KOMHATE
IpAMOYroaIbHON (opMer: 7,5 = a = 7,6 u 5,4 = b = 5,5, IMoaoii-
JET I 9T0 HoMelieHHe J1aA OubanorekH, AJIA KoTopoil rpefyercsa
KOMHATA naomansio se menee 40 m*?

891. ITyere @ w1 f — yrael rpeyvronsauka. HasectHo, uro
58° = a = 59°,
102° = p = 103°.
OII,EI-IH.TF." IiE,.‘II’I'-II-"[II!,.’ Tpe"l‘hEI‘D :’I’T'JTE.L

892. (laa patome & napax.) Henonbaya cOOTHOIIEHHEe MeRIY CPEIHHM
apupMeTHUeCKHM W CPeJHHM eoMeTpHHYeckKnM HOJ0MHTeIBHBIX

yueesl, gokamure, uro opu a = 0, b = 0, ¢ = 0 gepHo HepaBEHCTEO:
a) (a + b)b + c)a + ¢) = Babc;

0

6) (i + 1)h+ e + elb + ) > abe.

16

1) Ofcyaure, KAKHEe CBOHCTBA HEPABEHCTE MOM(HO HCIOIBIOBATL
NnpH JOKASATENBCTEE HEPABEHCTE. Sanuuure HEPABEHCTBD, BhLIPpa-
SHAIOMee COOTHOIIEHHE MEMAY CPeJHHM apH{pMeTHUYecKHM H cpej-
HHM TEOMETPHUECHKHM IMOJ0MHTEIBHBIX YHeed a u b,

2) Pacnpenesure, KTO BBRIIOJHACT IOKA3ATEILCTEO HEPABEHCTBA al,
a KTo — HepaseHceTsa D). Ilposenure noxaszaTelbLeTRO.

3) IIpoeeprre Apyr v Apyra, OPABHIBHO JIH BEINOJIHEHO JOKA3a-
TeJbCTEO HEPABEHCTEA.

198 Hepas:



893, lokamure, 4To CcyMMa IJIMH JBYX [POTHEONOJOMHEIX CTOPOH
BRIMVEJION) 4YeThiPEXYVIOJIBHHEA MeHBINEe CYMMBI JJIHH ero IHATO-
HaJeil.

894, [ 3adava-uccnedosanue. ) CpaBHHTE CYMMY AJHH MeIHAH TPEYTOIh-
HHEA C er0 ODepHMeTpoM.

1) Haueprure npouasoibislil rpeyvroasine ABC v npoeeguTe Me-
auany BO.

2) Ha ayue BO oraoskure orpesox OD = BO o coegpHATe TOYKY
D e rourkamu A u C. Kakoil BuI uMeeT 4eTeIpEXVIoJbHUKE ABCD?

34) Paccmorpute tpeyroabauk ABD. Cpasnure 2m, ¢ cyMMoi
BC + AB (m, — wmennana BO),
4) CocrapbrTe AHAJNOIMYHLIE HepaeeHcTBa anA 2m, w0 2m_.

5) Henonbaya closeHde HepaBeHCTB, OIEHHTE CYMMY MeiuaH Tpe-
yroJlbHHEa m, + m, + m..

895, JIucT mectn uMeer gopMmy kBanparta. [locae Toro kak or Hero or-
pesanH Mmojocy mupm;ﬂ:}ﬁ 5 AM, ILA0IIAAL OCTABIIEHCH HACTH JIH-
cTa crana papHoi 6 agM”. Kakoee! pasMepsl NepBOHAYAILHOTO JIMCTA

smecTH?

896. YnpocTHTe BRIpAMKEHHE

( Bx . _x ,['1_4--3.::}
16-922 3x-4) |  4+38x

A,

897. Hoxamure, 9TO:

a) 9a+%}ﬁ nopa a = 0; o) 25b+%€;—1ﬂ npa b < 0.

CopmynnpyidTe TEOPEMBI, BbipaxaolWMe OCHOBHLIE CBOWCTBA 4WCNO-
BbiX HEPDABEHCTE, W OOKaXWUTE WX.

ChopMynmpyinTe 1 [OKKWTE TEOPEMbl O MOYNEHHOM CAOXEHUW W
YMHOXEHMW HEDPABEHCTE.

OugHuTEe CYMMY, PasHOCTL, NPOW3BEOEHWE M YACTHOE Yyncen a v b, ecnn
M3BECTHO, YTo 4 < a < 5 u 9 < b = 10.

e



.| HEPABEHCTBA C OQJHOW NEPEMEHHOM
M UX CUCTEMBI

37. NepeceyeHne n o6begUHEHNE MHOXECTB

Iyere A — MHOKECTBO HATYVDAJIBHEIX JeauTeneil uncna 12, a B —
MHOMKECTEO HATYPANBHBIX AeauTeneil ymcaa 18, Sagagum MHOMecTBa A
1 B nyTémM NepeudcJeHHA JIeMEHTOR:

A=1{1,2 84,6, 12},

B =11, 2, 8, 6, 9, 18).
Ofoznaunm Dyeeoil O MmuoxecTso obigux geauTteneil unecen 12 u 18,
T. €. UHCEe], OPHHALJIeXRAIINY KaKk MHOMeoTBEY A, Tak 0 MHo:mecTBY B.
IMoayuum € = {1, 2, 3, 6).
lNosopar, uro mMuHOMecTBO  ABIAETCH NEPECCUCHUEM MHOMECTE
Awu B, unumyr: AN B = C,

A B A B

t-q_._.______v_._.___,__;
D
Puc. 34 Puc. 35

i ]
HEPEI’.‘.E‘-IEHHEM ABYX MHOMECTE HAIBIBAKT MHOMECTBO, COCTOA- I

mee H3 Beex O0DNIMX 3JIeMeHTOB 3THX MHOMKECTE.

CooTHolleHHe Memay MHOoecTBaMu A, B w C MOMEHO DpPOHILII-
CTPHPOBATE € NMOMOIIEK COELHAJBHBIX CXEM, HASLIBAEMEIX KpVramu -
nepa. Ha pucyake 34 mHoxecTEa A 1 B uzobpasxensl kpyramu, @urypa,
obBpASOBABIIAACH TIDH NepecedeHHH KPYIOB, 3aKpallleHHAd HA PHCVHEE,
nzobpasmaer MHoMmecTro O,

JdaMeTHM, UTO ec/IH HeKoTopble MHOMecTra X U Y He uMenoT ofmIHx
IEMEHTOE, TO TOBOPAT, UTO HepecedeHHeM 3THX MHOMECTB ABIACTCH
nycmoe smupomecmeo, Ero ofozgatanT 3HAKOM & H HCNOJBAVIOT TAKVIO
ganuce: X N Y = &,

é_uu ' iR



Beegém Teneph noHATHe ofbegMHeHHA MHO:ecTB., BepHémca K pac-
CMOTpEHHOMY TpPHMEpPY MHOMECTE HATYVPAJBHEIX JeldHTexel umcen 12
1 18, Ilyere D — mMHOMECTBO, KOTOPOMY NPHHAAIEHAT BCE JJIEMEHTHI
MHOMecTBA A H Bee ajgeMeHThl MHO:ectBa B, [Iaa toro urobbl 3808Th
MHOMecTBO [), BRINHIIEM CHAYAMA BCe 3JIeMeHThI MHOMeCTBa A, a 3aTem
Te aNeMeHThl MHOMecTBa B, KOTOpele He NPHHALJEHMAT MHOMecTBY A.
Moayaum

D=1{1, 2, 3, 4, 6, 12, 9, 18}.

losopaT, uto muokecrso [ AexdAeTca ofseduHenueM MHOMECTE
Awu B, u numyr: D = A U B,

ObfpeqguHeHEHeM MHOMECTE HASBIBAKT MHOMECTBO, COCTOAIEE
M3 BCEX ANeMeHTOB, NPHHALIeRANIHX X0TA Obl OJHOMY H3 aTHX
MHOMECTB.

Ha pucyaEke 35 ¢ moMoumbio kpyros Jdiliepa NoxkasaHo COOTHOIIEHHE
mexy MHOMecTBamu A, B uw D. tburypa, sakpaieHHas HA PHCYHEKe,
HaobpaiaeT MHOMecTrO [,

YnpaxHeHus

898, MasecTHo, uTo X — MHOMECTBO MPOCTRIX YHCe], He NPEBOCKOMA-

T mmx 20, 8 ¥ — MHOMKECTBO IBVIHAUHBIX YHCEl], He NpPeBOCKOmA-
mux 20. S3agafiTe mpoxecrea X # Y nepeuncieHHeM 3AeMEHTOB W
HAHIHTE HX nepecedyeHHe W obbeIHHeHHE.

899. 3apaiite NyTéM NepedHCIEHHA IMEMEHTOB MHOMECTBO A JBYaHAY-

HEIX WHCE], ARJIAKIIHXCA KBAJADATAMH HATYDAIBHBIX YHCEJ, H

MHOMecTBO B apvsHaunbix uvcel, kpatheix 16. Haiigure nmepece-

yeHHWe M O0BeIMHeHHe 3THX MHOMecCTB.

900. HaiiagpTe nepecedenve U obbejHHeHHe:

d) MHOMEeCTE HH(p, HCNOAb3YeMuIX B samucu uucen 11 243 » 6321;
0) MHOMecTE OVHEE, HCOOJABIYEMEIX B 3AMMCH CJIOB «T€OMETDHA: H
s«Teorpaas;

B) MHOMECTBA [POCTBIX 4Hcen, He npeeocxogAmux 40, u muome-
CTBA JBY3HAYHLIX YHCET;

I') MHOMECTBA ABY3HAYMHBIX MHCE] H MHOMECTBA HATYPAJBHBIX YH-
cell, KpaTHeIX 19,

g

HYCTI- A — MHOMeCTEO KBAJAPATOE HATYPANBHEIX YHCET, B — wmmuo-
HeCTBO K}’ﬁﬂﬂ HaATVpPaJdbHBIX YHCEJ . [IpuHAgIEHHT JTH:

a) nepeceveHH MHO:ecTB A u B uucano 15 45 64
0) obeeguHeHn0 MHOMecTE A U B uneno 16; 27; 647

I oy % - _— " i s o
HepaBeHCTES | Ta ]! IEMEHHDIR KM | CHMCTEMbI
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902, Ha pucyeke 36 wmaobpa:keHw oT- .

903.

L]
.

De
=
o

peskn AB m CD. Kakaa ¢murypa A
ABJASTCH: Puc. 36
a) IepeceuyeHNeM ITHX OTPE3KOB;

0) obbeJHHEHHEM 3THX OTpeaxoB?

MuoMecTBOM KAKHX (III-'II‘Y[J HABJAETCA HepecedyeHHe:

d4) MHOMKeCTBA MPAMOYIOJLHHKOB ¥ MHOMECTBA POMODOE;
) MEKeCTBA paBHODEIPEHHEIX TPEVTOJBHHKOE W MHOKECTBA NpA-
MOVIOJIBHEIX TPEVIOIBHHKOE?

. MponnmocTpupyiiTe ¢ OOMOIIBKD Kpyros Jiljiepa CcoOTHOILEHHE

905.

2

MEEIV MHOMKecTBOM N HATYpansHBIX uHcen, MHOEecTBoM Z Ie-
JIBIX THCET, MHOMKeCTBOM () panHoHANBHEX 4ducesn. HailouTe mepe-
ceyeHHe H obbe HHeHHe:

d]‘ MHOM¥ECTEA HHTFPHHEHHX H MHOMECTBA HedblX HHOE;

0) MHOJKECTBA HEJBIX H MHOMKECTBA DAIMOHAJLHBIX WHCEN:

B) MHOMKECTEA PALMOHAJBHEIX W MHOMECTBEA HPPALHOHAJIBHEIX Y-
ceJ.

IMponnmoceTpupyiiTe ¢ NOMOIMIBIO KEPYToB Jillepa COOTHOIMeHHE MEEIY
MHOHEeCTEOM THCeN, KPATHRIX 4, 1 MHOMECTEOM YHCEe], KPATHRIX 3.
Kakoe mHokecTBO naodpazkaer obljasd 9acThk 9THX KPYros?

(dan pabomer 8 napax.) TlponnmocTpupyiiTe ¢ NOMONUIBI0 KPYTOB
Ditjiepa COOTHOIIEHWE MeMAY MHo:ecTBamu A u B u Haligure ne-
pecederHne M 0DLEIHHEHHE BTHX MHOMECTB, SCJIH:

a) A — MHOMECTBO IeJbIX YHCeN, KPATHRIX 3, B — MHOMKeCTBO
LIeJdsIX YHCed, KPATHEIX D
6) A — MHOMECTBCO UE/NbiX 4YHCE], KpaTHeIX 3, B — MHOMKECTBO

HedelX 4YHCen, KpaTHRX 15,

1) PacnpegennTe, KTO BREIDOJHAET 3AJaHHA A CAVUAHR a), 4 KTO —
AnA cnayuag §), ¥ BEIIOJTHHTE HX.

2) IlpoeepbTe Opyr y JAPYra, BepHO AH BRINOJHEH PHCYHOK M IIpa-
BHIABHO JTH HAgeHEI NepecedeHre H o0heIHHeHHe MHOMecTE A n B,
3) HenpassTe oInHOEH, eclIHd OHH JODVIIEHBL.

907. Haiiaure nepecetueHde M obbeguHeHne muokects X u Y, ecan:
a) X — MHOMEeCTBO NPOCTBIX WHCed, ¥ — MHOMEeCTBO COCTABHEIX
YHCE;
0) X — MHOMECTEO LEJbIX 4HCeN, KPATHBRIX 5, ¥ — MHOMECTBO
IEeJBIX YHCEeNd, KpaTHeiX 15,

908. Jloxasats, uTO (ZWHKIHA, 3ajanHas QopMyoil

y=(x—8F—(x+8)

ABIASTCH NPAMOI NPOMOPIHOHATBHOCTER.

mﬂ“_w HepaseHCTE
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1909, Pemnre vpagHeHHe
| 1 _ 6-x 1
2-x 3 ¥-12 x-2

1-

910. B ogsoM (epmepckoMm XoagiicTee fnarogapsi NpHMeHeHHI) HOBBIX
TeXHOAOTHI VIAJ0CE MOAYYHTE MPpeYynuxi Ha 2 1 ¢ rekrapa Soakime,
yeM B Apyrom. B pesyaeTaTe OKazalock, YTO B INepPBOM XO03AHCTBE
cobpanu 180 1 rpeyrxu, a Bo BTopoM — Toabko 160 m, xors Bo
BTOPOM X03fAHeTEe NMoj rpeduxy ObLIo oTBeaeHo Ha 1 ra Goasie,
Karosa Oblia yposEailHOCTE FPeYHXH B Kaimiom xossiicree?

38. Yucnosble NPOMEXYTKW

HapecTHo, YTO MHOMECTBO IeHCTBHTEABHBIX 4Hcenl o0paszoBaHo pa-
UMOHATEHBIME W HPPAHOHATBHBIMH Huciaamu. Mesly MHO:EecTBOM neii-
CTEHTENEHEIX HHCEJ M MHOMKECTBOM TOYEK HA KOOPIHHATHOH IIPAMO
CVIIECTBYET &3dUMHOE OFHOIHAYHOE CODMECMCMEUe: RaMI0H TOYKEe KO-
OpPAHHATHOH DpPAMOIT COOTBETCTBYET HeKOTOpoe AeilCTBHTEeNLHOe YHCIO;
1 HaobopoT, Kamaoe NeHcTEHTENRHOE HWHCIO MOMHO H300pA3HTE TOUKOH
Ha KOODAHHATHOI npamoil. B 7 kiacce pacceMarpHMBaAHCh HEKOTODRIE TH-
CJOBRIE MPOMEHYTKH: OTEPBITHIH M SaMKHYTBIH Jy4l, OTPe30K, HHTepPBal
H MOAVHHTEDPBaJ. Byaem Tenepbh HA3bIBATE 3AMKHYTHEIH JyY MOPOCTO YM-
CIOBBIM JVHOM, A OTKPBITHI JIV4 — OTEPBITBIM MHCJIAOBEIM Jyuom. [Ipu
SAJAHMK YHCIOBBIX NPOMEMKYVTHOB HCIONBIVIOT KAK HEPABEHCTEA, TAK H
crhennaibHble 0DOZHAUYEHNA.

Ofo3HaueHHA YHCJIOBBIX MPOMEHYTHOB, X HASBAHHA W H3odpamenusn
HA KOOPIWMHATHOH OpaMoi NOKAZAHEL B Tabauie.

Haobpamxenne
YHCJAOROTO NMPOMERYVTHA

Hepagpenctro,

. | OboaHaveEHe ¥ HA3BAaHHE
3AAIOIIEE HHCIOBOH

YHCIOBOTD NPOMEXRYTHA

TPOMEFH Y TOK HA KOOPIHHATHON npasmoi
a<xs<b [a; b] — w=mcnosoit ot [ 1 >
DEIOK a b
a<x=<~h (a; b)) — uHTEpBAN =
a b
asx<h [a; b) — noAVHHTEPBAT [ =
a b
a<x=h {a; b] — nDoayuaTEpBaAl

[=

-1
o o

& 12. HepareHCcTBa © OOHOW NEPeMEeHHON M KX CUCTEMGI
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Hpodoawcenue

HEINB”::::?’ & OfosHaueHHe M HA3BAHHE i I;I!aoﬁpameane
aaJaKIIes CAOBO UMENOBOTO MPOMEMYTKA CNOBOTO MPOMEKYTKA
MPOMERTYTOR HA KOOPAHHATHON ORAMO
X #a [a;: +°0) — uncnoBoi ayy i

xX>an {a; +7°°) — OTHPBITRIH
UHCJIO0BOH vy

x=a (—20; a] — uHenoBoil
Iy

X< aa (=207 @) — OTKPBITHIN
YUMCJAOBOH vy

DII\JE'!—|§5— =5 o—
r

Ha radaunel BWIHO, YT0 B CJAVYAE, BCOH IPDAHHYHAH TOYKA BXOIHT
E UHCIOBOH NPOMEXYVTOK (HePABEHCTRO HecTporoe), CTABMTCH KBAJIPAT-
HAA cKODKA, B NPOTHEHOM cJOVYae (HEPABEHCTEO CTROroe) — KpyIrjas.
Kpyraasa crofxa cTABATCA TAKMKE NIPH HCHOMAL30OBAHUM 3HAKOE —00 | +00
(uuTaeTcd ¢« MHHVC DECHOHEYHOCTB* H <ILTHOC DeCHOHETHOCTE® ).

MuosecTeo BeeX JelCTEHTENBHBIX 4YMCe] HaobpamaeTcds Beeil Ko-
opanHATHONH npamoil. Ero maseiBaiT unciaosoill npamoit u obosnadawTr
TaKg: (—oo; 4o0).

Pacemorpry npuMepsl HAXOMIeHHA 00BEIMHEHHA W IepecetdeHHs
HUCIOBEIX MDOMEHYTROR,

NMpumep 1. Haiigém nepecevenne u ofbeiuHedHe YHCIORRIX TpoMe-
#yTroE [1; 5] u [3; T] (pue. 37).

» Hmeem
l:i [1; 5] N [3; 7] = [3; 5]s
1 3 5 7 [1; 5] U [3; 7] = [15 7). <
Puc. 37 MHpumep 2. Haiigém nepeceduerHue U obbe-

IHHEeHHe YHCAOBBIX NPOMEXYTHOE [—4; +00)
—— " [3; +79) (puc. 38).

l l »- F Hmeem
il [-4; +o0) N [3; +00) = [3; +00);
TG 28 [-4; +00) U [3; +00) = [—4; +00),
[ _ 3amMeTHM, 4TO €cJIH YHCJAOBHE IMPOMENYTKH He
1 4 7 T uMenT oDIUX 37eMeHTOB, TO MX MepecedeHH-
eM SABJIAETCHA NYCToe MHOMecTBo. Hanpumep,
Puc. 39 [1; 4] N [T; +=2) = & (pre. 39).
- Mnasa



Crenver MMeTE TAKME B BHAY, 4TO 00B-
eIHHEHHE YHCJIOBBIX TIDOMEXYTHOB He BCEraa
npegcTaBaaer cobod HHCI0BOH NDOMERYTOK.
Hanpumep, muomecrso [0; 4] U [6; 10] e
ABRIASTCH YHCJIOBRIM NpoMexyvTEoM (puc. 40). Puc. 40

—
-
=-0 oy
-
b

10

YnpaxHeHus

11, HsobpasuTe Ha KOOPAHHATHOH OPAMOH NPOMEKYTOK M HA30BHTE ero:

a) [-2; 4]; r) (—4; 0); w) (—o0; 4];
6) (—3; 3); m) (3; +oo); 3) (—o0; -1);
B) [0; 5]; e) [2; +o0); u) (—o0; +oo).
912. Maobpasure Ha KOOPAWHATHON NPAMON NPOMEKYTOK M HABOBHUTE €ro:
a) (3; ) B) (—2°; 3); a) (—oe; 31
6) [1; 6] r) [12; +o0); e) (15; +oo).

913. HasosuTe npoMeskyTkH, HaobpaménHble Ha pucydxe 41, u obo-
aHAYRTE HX.

a) : B D

-2 6 =1 7
) r}_—.—l

-1 i "
Puc, 41

914. H3obpasnuTe HA KOOPAHHATHOM NpaMoil MHOMXeCTEO YHCeN, YI0BIeT-
BOPAMIIHX HEPABEHCTHEY!

a) x = —-2; B) x = 8; m x > 0,3;
6) xr = 3; r) x < =5; e) x = —8,1.

15. HaobpazuTe HA KOOPIWHATHOH NPAMOH MHOMECTBO 4YMCesl, YA0OBIeT-
BOPAKIIHX IBROIHOMY HeDABEHCOTHY!

a) -1,6 < x < 4; B) -5<x<-33;
6) -2 <= x < 1,3: r) 2 < x = 6,1,
916. a) lpunagnesxur 11 uaTepsary (—4; 6,5) uncno:
-3; -5; 5; 6,5; -3,9; —4,17
6) IIpuaagne:xuT a8 4YHCAoROMY orTpesky [—8; —5] unecmo:

-9; —-8; —5,5; —b; —-6; -7,57

HepaseHcTEa IOHOK NEpamaeHHor 1M MY CUCTEME | 2{}5



917. Kakue na umucen —1,6; -1,5; —1; 0; 3; 5,1; 6,5 npuHaANe®RaT NPo-
MEVTEY!
a) [-1,5; 6,5]; 6) (3; +o0); B) (—o0; —1]?

918, MpunajiesuT an waTepsaay (1,5; 2,4) unemno:
a) V2; 6) 3; B) J5; r) J67?

919, Veamute Bee apodu BHIa i, rae a = N, OpHHAJLJIeRALIHe Tpo-

{1 1}

MEeMYTRY | o & |-

920. Kaxme uense 4Heaa DPHHALIEMHAT NPOMeRVTHY!
a) (—4; 3) B) [-3; 5]7

921. Kaxme mensle udcaa NPHHAATEHAT NPOMEKYTEY!
a) [0; 8]; o) (-3; 3); B) (—5; 2); r) (—4; 9]?

922, Vramure Haubolbiies egoe WHCI0, TPHHAJTEHALLSE IPOMeRyTRY!
a) [-12; -9]; 6) [-1; 17); B) (=205 31J; o) B bl B

923. [Ipuuagiae:kHT JH DpoMe:xRVTEY (—20; 2) uncao 1,987 Veam#HTe
aBa uHeaa, bonpmue 1,98, npUHAIITemALHE ITOMY IPOMEAEYTHY.
MoskHo aum HadTH HAaHOOJBIIee UYHCEIO, MPHHALIEKAINEE ITOMY
npomexyTey? CyHecTByer JH B 9TOM HOPOMEXVTHEe HAHNMEHBIIee
qyHesao?

924, Henoabaya KOOPAHHATHYVIY NPAMYIO, HAHAHTE NepecedeHHe IpoMe-

HYTHOR:
a) (1; 8) u (5; 10); B) (5; +o0) m (7; +oo);
6) [-4; 4] u [-6; 6]; r) (—oo; 10) u (—o°; 6).

925, CRoNBKO [eJBlX HHCE] NPHHALIEHHT IepeceteHHd HHTepPBAJIOR
(-3,9; 2) u (—4,3; 1)? BrifepuTe BepHBLI OTBOT:

1. Tpu 2. Yernipe 3. Ilare 4, IecTs

926. [MoxamuTe gyroil Ha KOOPIHHATHOH OpAMoil ofbeJHHEeHHe IpOMEe-
HYTHOB:
a) [-7; 0] u [-3; 5]; B) (—o0; 4) 1 (10; +o0);
6) (—4; 1) »m (10; 12); r) [3: +20) u (8: +90).

927. Ucnonbaysa KOOPAHHATHYI NOPAMYIS, HaljguTe nepeceuenue u olh-
EAMHEeHHE TPOMEeKYTKOB!

a) (—3; +o2) u (4; +oo); B) (—o0; 6) m (—=o; 9);

6) (—oo; 2) u [0; +oo); r) [1; 5] n [0; 8].
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928, ¥YupocTHUTe BRIpAKEeHHE:
s at — b

2
_x B S
ax ) =2

-1

1+

a)

-929 HokaxmHaTe HepABEHCTBO a’ + 5 > 2a.

lHS[I IMaccamup npoexan B moesge 120 kM # Bepuyicsa ¢ oDpaTHRIM II0-
es3loM, NPOXOAANIHM B 4ac Ha O KM Dogbine. OnpefellTe CKOPOCTh
HAMIOTO MOe3Id, ecJn W3BecTHO, YTO HA obpaTHBIH NVThH OH 3aTpa-
Tin Ha 20 MHH MeHbIIe.

o dxr -1
'931. Ilpu kKakoM X 3HAYeHHe (DYHKIMH, 3ajannoil (opmynoil ¥ = :_ 2’

pasao —17

39. PeweHne HepaBeHCTB
C OOAHOW nNepemMeHHOW

Hepasencrso 5x — 11 > 3 npu oIHHX SHAYMEHHAX NepeMeHHoH x
obpallaeTcd B BepHOe YHCJIOBOE HEPABCHCTBO, 4 NPM JAPYIUX HeT.

Hamnpumep, ecili BMECTO X HDOACTABHTE 4Mca0 4, TO NOJIVIHTCA Bep-
HOE HEPABEHCTBO d * 4 11 = 3, a ecJH EMECTO X IOJCTABHTLH HHCIO
2, To nmoayuuTes HepapencetsBo 5 - 2 — 11 > 3, KoTOpoe He ABIASTCH
BEPHBIM.

POBﬂpHT UTo YHeao 4 ABIAETCA PelieHueM Hepasencmsa dx —
— 11 > 3 uam ymoeneTBopAeT aTOoMY HepapeHceTBY. HeTpynHo nNpoBepHTE,
YTD pPeIIeHMAMH HepPABeHCTBa ABAAWOTCA, Hanpumep, uuenaa 100, 180,
1000, Yueaa 2; 0,5; -5 He ABIAKTCA PEUIEHHAMH 3TOT0 HEPABEHCTEA.

! . PemenneM HepapBeHCTEA ¢ ofHoil mepe-
MEHHOH HasBIBASTCH 3HAYEHHME NepeMeHHoH, KoTopoe ofpamiaeTr
ero B BEpHOE HHCJAOBOEe HEePABeHCTERO.

PenlnTh HepaBeHCTEO — 3JHAYHT HAHTH BCe ero PelleHHs HIH J0-
Ka8aTh, UTO pPelIeHHIl Her,

Hepapencrsa, MMEROMiHe OJHH H Te e pelleHHA, HASBIBAITOA pdé-
HocwAbHbimy, HepaBeHoTEa, He HMeWIIHEe pPeIIeHHH, TAKMKEe CUWUTAIT
PABHOCHILHEIMH.

[Ipu pemeHMH HePaBEHCTE HCOOJB3VIOTCH CAeAyIlliHe cBolicTBa:

& 12. HepaBeHCTEA C OOHOW MEpPEMEHHOW W KX CUCTEMDbI 207
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1) Ecau M3 oaHoll 4aCcTH HEPABEHCTEA NEPEHECTH B JIPYIVIO
CHAAraeMoe ¢ NPOTHBOIIOIOMHBIM 3IHAKOM, TO HNOJAYUHTCHA pPag-
HOCHJIEHOE €MV HEPABEHCTEO,

2) Ecan ofe gacTH HepaBeHCTBA YMHOMHTH HMIH DA3gelHTh Ha
OJHO B TO e [NOJOMHTENBHOEe YHCA0, TO NOJVUHTCA pPaBHO-
CHIBHOE 8MY HEeDABEHCTRO;

eciin ofe 4HaACTH HEPABEHCTBA VMHOMHTE HIH pasieiWTh HAa
OIHO H TO e OTPHIATebHOe YHCA0, HIMEHHEB NpPH 9TOM 3HAK |
HepaBeHCTBA HA NPOTHEOIONOHHBIN, TO MOAVYMTCA DABHOCHJL- |
HOB My HEepPABEHCTEO, "

Hanpumep, HepaBeHCTRO

18 + 6x = 0 (1)
PABHOCHILHO HEPABEHCTBY
Gx = —18, i2)
a HepaBeHcTBO 6x > —18 pasHOCMIBLHO HepaBeHCTBY x = —3.

uI‘n"}-maum-nﬂe CBOHCTEA HEPABEHCTE MOMHO JOKA3ATh, ONHPAACE HAa
CHOHCTEa YHCIOBLRIX HePABSHCTE.

HoxaneM, HanpuMep, 49T0 PABHOCHIBHBEI HepakeHcTra (1) m (2).
IIyere HeKoTOpOE YMCA0 ¢ ABJIAETCH pelleHHeM HepaseHcoTsa (1), T. e.
ofpalaeT ero B BepHOe 4HCN0BOE HepaseHcTBo 18 + 6a > 0. IIpubasus
K 0DeHM 4acTAM aTOT0 HepaBeHoTBA Yucao —18, moayuuM BepHOe Hepa-
perHeTBo 18 + 6a — 18 = 0 — 18, 1. e. 6a = —18, a »To O3HAYAST, HTO
YHCIO @ ABJIAETCH pPelleHHeM HepaBeHcTea (2).

Mbel nokasaid, 4TO Kasioe pelleHde HepaseHcoTsa (1) ABAAeTcA
pellleHHeM HepaBeHCTEA (2). AHANOMMYHO [JOKAILIBAETCH, 4YTO KAMI0E
peimeHRe HepaeBeHeTBa (2) coysuT pemtenvem Hepasencrtea (1), Taxkum
obpazomM, HepaeeHcrsa (1) » (2) uMenT OOHH M Te e pPelIEHHA, T. e.
ABIAIOTCA PABHOCHIBHBEIMH.

MogofHbIiMH  paccyHIEHHAMH VCTAHABIHBASTCH CIPABEAIHBOCTE
000HX CBOMCTE HepaBeHCTB B ofineM BHIe.

I[Ipuee éM NpUMeph! pPelleHHs HepABeHCTE.

IMMpumep 1. Pemunm HepasencTBo 16x = 13x + 45.

b Ilepenecém cnaraemoe 13X ¢ OPOTHBOMOAOMKHBIM SHAKOM B JIEBYIO
YaCTh HEPABEHCTEAS
16x — 13x = 45,
IMpuseném nogobHBIE YIEHBL:
3x = 45.
Pasnenns obe 4acTH HepaBeHCTBA HA 3)
x > 15.



MuoxecTBO pellieHHHd HePABEHCTEA COCTO- |
HT H3 BCeX 4dMcen, Doasmux 15. 9To MHO- 15
MECTBO Opefcrasiaaer coboli OTHpPBITHI
yHeJIoBoH ayu (15; +90), naodpamEéHHEIH  Puc. 42
HA pHCYHKe 42,

Oreer MOMHO SANHCATE B BHJe YHCI0BOre npoMme:xyrea (15; +oo)
HAIM B BHAE HEepPaBeHCTBA X = 13, 3aJalIIero sToT IPOMEYTOK.

\

NMpumep 2. Pemium uepaBencteo 15x — 23(x + 1) = 2x + 11,
b Packpoem ckoOKN B JeBoH HACTH HEepABEHCTEA!
15x — 23x - 23 > 2x + 11.

IlepeHecéM © NPOTHBONONOMKHBIMH ZHAKAMH ciaaraeMmoe 2x M3 mpa-
ROl YACTH HEepABEHCTEA B JEBYIO, a ciaaraeMoe —23 wua jesoil gacT

B [IPABYIO:
15x — 23x - 2x = 11 + 23,

I[Tpueeném nonobHBIE YIEHBL
-10x = 34.

Paszgennm ofe vactn ma —10, npy aToM H3MEHHM 3HAK HEPABEHCTBA
HA NPOTHBOTIOIOMHBIH:

x = =3.,4.
MuosecTBEO pelleHHE JAHHOTO HepaBeH- 1
CTBA NpeicTaBaAeT cobDoll OTKPBITHIA 4M- _ 3.4 3
craosoi ayvu (—o0; —3,4), Haobpa)KEéHHLIM '
Ha pucyHKe 43, Puc. 43

Oreer: (—o2; —3,4).

IlIpumep 3. PeminM HepaBeHCTBO %— J—; < 2,

P YMHOMMHM 008 YACTH HepPABEHCTEA HA HAVMMEHBIDHH obnmwil aHame-
HaTelk Apobeil, BXOAANIHX B HepaBeHCTBO, T. e. HAa uyucao 6. Ilo-

JVHHM
x x ) ;
5°6-2-6<2.8,

2x — 3x < 12.

Orerona

-x < 12,
x> =12,

OrseT: (-12; +o0).



B kamaoM W3 pPACCMOTDEHHBIX MNPHMEPOB Mbl 3AMEHAIH 3AIaH-
HOP HePABEHCTBO PABHOCHIBHEIM €MY HeDABEHCTEOM BHOA ax = b
wH ax = b, roe a u b — nHeroropuie uyncaa. Hepapencrea Ta-
KOr0 BHIA HASBIBAKT JUHELHbIMU HEPABCHCMBAMU ¢ O0HOL ne- |
PEMEHHOUL. I

B npHpeI€HHBEIX ODpUMepax MBI HOJVIAJIH JHHeHHBIE HEPABEHCTBA,
B KOTOpPBIX woadupuiment nps nepemensoil ne pasen nyaw. Mosger
CAYUHTHCA, YTO NPH PelleHHH HepaBeHCTBA MLl NPHAEM K JHHeHOMY
HepapeHeTBY BHAA 0 - x = b unu 0 - x < b. HepareHcTRO TaKOro BHIA,
A 3HAMHUT, M COOTBETCTBYHIINES HCXOIHOE HEPABEHCTBO JHOO He MMEoT
pewenuii, audo MX pemeHueM ApIgeTcH J0doe Yuceo,

Mpumep 4. PeminmM HepaBeHCTEO

2(x +8) - 5xr <4 - 3x.
b Mmeem
2x 4+ 16 — bx <= 4 — 3x,
2r — bx + 3x < 4 - 16.
[Mpueseséy nogodHbe YieHB B JeBOI YACTH HepPABEHCOTBA M 3amHIIEM
peavasTar B BUge 0 - x:

0 ~x=12,

IoayueHHoe HEPABEHCTBO HEe MMEET DeleHHi, TAK Kak npH aobdom
FHaAYeHMM ¥ oHo obpaujaeTcs B duciaoBoe HepareHeTro 0 < —12, He
ARJIAOIEECH BepHBIM, SHAUMT, He MMeeT pelleHiil U paBHOCHIBHOE
eMy 3aJJaHHOE HEepPABEHCTEO.

OreeT: pelnenuit Her,

YnpaxHeHusa

932. flsnaerca AU pelmleHHeM HepaBeHcTBa Hy = 2(y — 1) + 6 aHaue-
HHE [f, PABHOE:

a) 8 6)-2; =w) 1,5; r) 27
933. VramuTe IBa KAKHX-THOO pellleHHA HepaBeHeTBa 2x < x + 7.

934. Pemure HepaBeHCTBO W H30o0pAIHTE MHOMECTRO ero pellleHMH Ha
KOOPAMHATHOH TpAMOIL:

a)x +8 = 0; B) x + 1,5 =
) x -7 =0 rrx-0420,
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935.

936.

940.

941

942,

PemnTe HepapeHCTRO:

a) 3x = 15; a) 12y < 1,8; u) 0,5y > —4;
6) —dx < -16; e) 27h = 12; k) 2,5a = 0;

B) —x = 1; x) —6x > 1,5; 1) %x::- 6:

r) 11y < 33; 3) 15x < 0; M) ~1y<-1.

Pemmnre HepapeHCTEO M H300pAZHTE MHOMECTEO €0 DELIeHHIl Ha

HOOPAHHATHON pPAMOIT

a) 2x < 17; n) 30x = 40; u) %x = 2

6) 5x = —3; ) ~15x < —27; K) —%xﬂ: 0;

B) —12x = —48; ) —dx = —1; m 0,02x = -0,6;
T} —x =< —T,5 3) 10x = —24; M) —1,8x = 36,

/. Pemunre mepapenctso 5x + 1 > 11. Yramxunrte TpH KaruX-Hubyab

PEIIeHHA ITOTD HEePABEHCTEA.
Pemure nepapencteo 3x — 2 < 6. fensaerca OH pelienHeM aToro

4 4
HepapeHcTRA 49Hea0: 4; 2;: 2??

Pemure HepaBeHcTBO:

a) Tx — 2,4 = 0,4: x 17T - x = 10 - 6x;
6) 1 — 5y = 3; e) 30 + bx = 18 — Tx;
B} 2x - 17 = —-27T; ) 64 — 6y = 1 — y;
ry 2 - 3a £ 1; 3) 8 + oy = 21 + By.
Pemure HepapeHCTBO M H3oDpasiTe MHOMECTBO ero pelmeHHi Ha
KOOPAMHATHON npaMoi:

a) 11x — 2 = 9, o) 3y — 1 = -1 + By;
6) 2 - 8y = —4; e) 0,2x - 2 = T - 0,8x;
E] 17T - 2 = 11; ®my6h -1 <12 + Th;
ry 2 - 12x = —1: 3) 16x — 34 = x + 1.

a) IIpp rakMx sHAUeHHAX X AByEIeH 2x — 1 DpHHHMAaET NOJ0MH-
TENLHBIG 3HAMEHHAT

@) Ipn kakux spaveHnax y Apyuiled 21 — 3y npMHHMAST OTpPHIA-
TelkHEIe 3HAYeHHAT

B) IIpH KakuxX sHaYeHUAX ¢ ABYWIeH D — 3¢ NPpUHUMAET 3HAYUEHMA,
donbime 807

a) Ilpn wakux SHAMEHHAX a IHAYEHHMHA AByuieHa 2a — 1 mMeHbIDe
3aveHuit geyuaena 7 — 1,2a?
0) Ilpy KaKHX 3HAUYEHWAX P JHAUEHHA AByuieHa 1,.5p — 1 Gonbioe
auadeHnil geyunrena 1 + 1,1p7?
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943. Pemunte HepaBeHCTRO:
asx-1+7=<1-3x+2) o) 4x = 12(3x — 1) — 16(x + 1);
6) 4a + 8) — Ta - 1) =< 12; e) a+ 2 < 5(2a + 8) + 13(4 - a);
B) 4(b — 1,5) - 1,2 = 6b — 1; %) 6y — (y + 8) - 32 - y) < 2.
r) 1,7-3(1 - m)= —(m — 1,9);

944, Peminre HepaBeHCTEO!
a) 42 -3x)-(6-x)>11 - x;
6)2(3-2)-32+ 2= 2
B) 1 = 1,6(4 — 2a) + 0,5(2 — Ba);
r) 2,5(2 -y — 1,60y — 4) = 3 - y;
mMmx—24,T(x-2)- 2,7x - 1)
e) 3,2(a — 6) — 1,2a = 3(a — 8).

945, PemuTe HepapeHCeTEO M MNOKAMHTE HA HOOPAHHATHON OpPAMOR MHO-
WECTRO ©ro pelneHni:
a) ala — 4) — a® > 12 - 6a; B) 5y° — Byly + 4) > 100;
6) (2x — 1)2x — 5x < 4x° — x; r) Gafa — 1) — 2a(3a - 2) = 6.
946. PemuuTe HepaBeHcTRO!
a) 0,2x° - 0,2(x — 6){(x + 6) = 3,6x;
6) (2x — 5)° — 0,5x < (2x - 1)(2x + 1) — 15;
B) (12x — 1)(3x + 1) < 1 + (6x + 2)%
r) (4y - 1)* = (2y + 3)8y — 1).
947. Pemure HepaBeHCOTEOD
a) 4b(1 — 3b) — (b — 12b%) < 43;
6) 38y° — 2y — 3yly — 6) > -2;
B) 2p(bp + 2) — p(10p + 3) = 14;
r) a(a — 1) — (a®* + a) < 34.

948. Pemure HepaBeHCTBO!
12-Tx

2x _ 4, dx-1_ 4, :
a) = 1; r) T 2: ) i =0,

r g, L B-x, 1 E i
ﬁ} E"‘-EJ nu} 2" 5 s 3} 3(x+1D]}41
B) ﬁTr;kﬂ: e) S+ =03 H) ﬁgé{x+4}.

7 18 T

949. PemmuTe HepABEHCOTEO:
a) 9%30: B) 3'{35 =3 ) %x:ﬂ;
_ 3x, 4xr-11 _ o, L ¥

) 1= = r) 4 = 0; &) 11[.1: 4) < 3.

950, IIpy KaKHX BHAUEHHAX I

a) aHAYeHHWA ApobH - —F_é,fi O0JIbIIE COOTBETCTRBYIONIMX 3IHAYeHW
b

3y-7,
1z

npodn

23l nasa IV



6) aHaYeHWA [ApODN

2-3y
pobu !
A 10

4,6 -2y
b

MeHBIIEe COOTBETCTEBVHOIIIHX 3HAYEHH i

B) 3HaYeHHA JABy4iedHa dy — 1 Goabine cOOTBETCTEYVIOIIHX 3HAIEHHH

apobn %:

=2
r) 3Ha4YeHHA Ipobn Y

aeyuneHa 1 — 6y?

951. Pemmure HepapeHCTBO:

ELE e XX 22 g
a}§+§{.5, B) 2} 33 ) 5 x%l:

3B 9. ¥ < g, dx g,
ﬁ] 3_532‘ P]H+§- f E‘] 1 2x < 0.

MeHBIIe COOTBETCTEVIOIIHX J3HAYeHH i

952. PeinHTe HEPABEHCTEBO H MOKAMHTE HA KOODAMHATHOH nNpAaMod MHO-

AHeCTBO er0 pellleHH i:

13x -1 x x
a) = = 4x; E) ToFs 2;
b—2a 2y y
- = 2a; = —Z2x],
) ==, r) ——33
953. PelrnTe HepaBeHCTEO:
3+x  2-=x x=-3 2x-1 _
= 0 = :
a) 3 r) ke =4
-y eon g1 2v—-1.
6) —=-oy=0; B == e T
2y—-1 p=1 p+3 _
. 1; —
B) ¥ T e} p—5 71
954, PemuuTe HepaBeHCOTBO:
2a-1 3a-3._ _, Sx-1  x+1 .
ﬂ} 2 - 5 - ﬂ-: H} 5 +_2 5:=x1

2x+3€x—1: r) y—-1 2y+3

2 k! 2 8

B) x-

955. a) IIpH KakHx SHAYEHHAX a cymMMa npobe
rensHa?

y= 2.

ah—1

6) Ilpu waxkux sHaveHHAX b pasHOCTh gpobfeii —— ®

maTelbHa?

2

2a—-1 a-
H

a

1+ 5b

4

IMOTOHCH-
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956. Pemure HepaBeHCTBO!
a) 31(2x + 1) — 12x > 50x; B) 3x + 7> 5(x + 2) — (2x + 1);

5}3;4_4_5 ‘%x‘ 121 1 cdx-3.

957. [Ipn Kakumx 3HAa4YeHMAX X (PYHKOHA, 3agadvasa  QopMmyaoi
y = 2x + 13, npUHEMAaeT NOJ0HHUTENILHLIC 3HAYEHUHA] OTPHIIATEIb-
Hhle¢ 3HaYeHHAT

958. Ilpn kakux sHAYeHHAX NepeMeHHOH HMeeT CMBICI BEIDAMKEeHHE:

a) 2x - 4; B) Jj ELAn, 1) —3(1-b5x);
6) J4 - 6a; r) ,u'f 2 e) J(6-x)?

959. Hajinure odaacTsh onpeaejeHns (OyHKIHT:

JT—-1dx
r+8

; B itz

Ji-x-1

a) y -

960. Haitnure:
a) HapDOJbIIEe LENT0e WHCI0, YIOBISTBODAILE: HEDABEHCTBY
1,6 -(3-2y) =5
6) HAMMeHBIIee eJ0e YHUcI0, VAOBIeTBOPAKIE: HePABOHOTEY
86 - y) < 24,2 — Tp.
961. [Ipy KakUX HATYPATBHBIX BHAMCHHAX 7
a) pasaocte (2 — 2n) — (5n — 27) nonomxuTeIbHA;
6) cymma (—27,1 + 3n) + (7,1 + Hn) orpunaTennHa?
062, Haiignre MHOMECTRO 3HAYEHHH @, IPH KOTOPBIX YDABHOHHE
(a +5)x+4x-20=0
He UMeeT KOpHeii.
963. Halinure MuomecTno sHAUYeHWH &k, OpH HOTODPBIX VDABHEHHE

(B — 4)x* + 16x — 24 = 0
HMeeT OBA KOPHA.
964, [lnuHa cToponkl npAMoyroieHHEa 6 em. Kaxkoil gomsna ObITh JJIH-

HA APYTOiH CTOPOHBI, YTOOBl DepHMeTp NPAMOYTroJbHHEA OBLT MeHb-
e nepuMeTpa KEBagpaTta co croponoid 4 cm?

965, JLruHA OCHOBAHHA NPAMOYTOJIRHOTO napannenenunesa 12 am, wrm-
pusa 5 am. Kakoii jomxHa OBEITE BEICOTA Napajieendnena, 4robbl
ero O0hiM ObLT MeHbIDe o0BEMa Ey0a c pebpom 9 am?
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966. Onna M3 nepeniérHeIX MacTepcKux Gepér nmo 480 p. sa kEErY

967,

i1

969.

970

971

972,

n emé 630 p. sa odopmienHe sakasa, a apyraa — no 485 p. 3a
KHUTIY M 580 p. sa odopMmieHHe zakaza. VKaKHTe HauMeHbIIee
YHCI0 KHHUT, IPH KOTOPOM 3AKA3 BEITOIHEE CIEJIATE B HepBoil Ma-
CTEPCKOI.

Ba neHesKHBNA modTOBBIH mepesog mo 1000 p. B mexoTopoM ropoge
fGepéres naara T p. nawoe 5% oT nepesogusmoi cymmbl. [Mocernrens
umeer 800 p. ¥ramure nanbonsiee megoe uueno pybiaeil, Koropoe
OH MOMET IIepeBecTH.

TypHeTEL OTOPABHINHCE HA MOTOPHON JIOAKE [0 TeYeHHID pPeKH H
AOJI3KHBL BEPHYTBCA ODPATHO K CTOAHKe He [HO3jHee yem uepes 3 u,
Ha kakoe paccTosHHe MOTYT OThEXATh TYVPHCTHI, €CAH CKOPOCTE Te-
YeHHA perd 2 KM/4, a4 CKOPOCTE JOOKH B cToAued eoge 18 mm/u?

Haitaure anauenne apodu % npr x=1- 3.

Pemure YPaBHEeHHEe:

-4 x r—4 2x% -1 1
a) T2 -2-22% 6) Zt-x47=0.

12 ;
Peminre rpadmueckn ypaBHeHne - g

MoTopsas aoaka npomia 30 KM M0 TeueHHK PEKH H BOSBEPATHJIACH
ofipaTHO, 3arpaTHe Ha Beck nyTh & 4 20 muun. HaiignTe cKopocTs
JOJKH B cToAdell BoAe, eciiM M3BECTHO, 4TO CKODOCTh TEYeHHA DEKH
pasHa 3 ®M/ .

40. PeweHne cuctemMm HEepaBeHCTB
C OO4HOWN NepemMeHHOon

S3anauwa. Typuer Beillen ¢ Typbaskl M0 HANPABIEHHIO K CTAHIIMH, pac-

noaoxeHHo Ha paccroaHu® 20 kv, Ecnm typHeT VBEIHUHT CKO-
pocTek Ha 1 Km/4, TOo 3a 4 9 OH TpoHOéT paccToAHWe, Goabitee 20 K,
Ecam o yMeHBIONT CROpOCTE Ha 1 KM/4, TO gase 3a 5 U He yCIeeT
noiTH g0 craHWMH. Kakoea ckopocTs TypHeTa?

[Myers ckopocTs TypHcTa pasHa x Em/4. Beawm rvpuer Gvioer aortw
co cKopocTbhio (x + 1) KM/4, To 3a 4 u oH npoiigér 4(x + 1) kM.
IMIo yenosuio sagaum 4x + 1) > 20. Ecam Tvpuer GVAET HATH co
cropocTeio (x — 1) KM/u, To 3a 5 4 on npoiigér Hx — 1) kM. o
VeaoBHIO 3amadn S(x — 1) = 20.



Tpebyerca HalTH TE 3HAYEHUA X, IPH KOTOPRIX BEPHO KAK HePABEH-
creo 4(x + 1) = 20, tag 1 HepapeHcTEO H{x — 1) < 20, T. e. HaiTH
obliie pelleHHA ATHX HepABeHCTB. B TAKMX cAyHafAX TOBOPAT, 4TO
HAJAO PeUIHTE CHCTeMY HepABEHCTB, H HCOOJALIVIOT 3alHCh

4(x + 1) = 20,
5{1 = 1] < 20.

BaMeHHE Kanioe HeEPpABEHCTBO CHCTEMLBI PDABHOCHIBHBIM MY Hepa-
BEHCTBOM, INOJAYYHM CHCTeMY

[x > 4,

1.1: < B.
SHAUMT, 3HAYEHHe ¥ JOMMHO VAOBIETBODATH VCOIOBHIO 4 < x < 5,
OreeT: cHOpoCTE TYpHeTA Doablie 4 KM/4, HO MEHBLIIE 5 KM/ 4.

PemennemM cHCTEMBI HEDABEHCTE C Of-
HOH NepeMeHHoil HasblBAeTCH 3HAYEHHEe NepeMeHHoH, NpH Ko-
TOPOM BepPHO KAMIOE W3 HepaBeHCTE CHCTEMEI.

PemnTe cucTeMy — 3HAYMT HAHTH Bce gé pelIeHHA HIH AOKA3ATEH,
YTO pelieHnii Her.

Mpumep 1. PemuMm cHCcTEMY HEPABEHCTR

[2x -1=>8,
15-8x>-13.
= Hwmeem
L e
—-3x = —-18.
Orciona
x>35,
X = ﬁ

PemenusayMy cHeTeMbl ABIAKTCA 3HAYEHHA X, VIOBJIETBOPAKIIHE
Kam oMy M3 HepabBeHeTeE x = 3,5 mw x < 6. Haofpasus HA KoOpIH-
HATHOI NpAMOH MHOMECTBO HHCE], VAOBIETBOPAKIIHY HepABEHCTEY
x = 3,5, H MHOMECTBO HHCe], VAORJIETBOPAKUINX HEDABEHCUTBY
x = 6 (puc. 44), "HaiijgéM, yro 00a HepaBeHCTEA BEPHEI npH 4,5 < x < 6,
Muo:ecTROM pemeHnil cueTeMbl ABIAeTCA HHTepBan (3,5; 6).

= s
K X -
3.5 G
Puc. 44
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OTBeT MOMHO 3alHCATE B BUJE HHTEpBajIa (3.5; 6) wam B BHE
IBOIHOTO HEpaBeHCTEA 3,3 < x < 6, 3aJa0ero 3ToT MHTepBAaJT,

Mpumep 2. Pemuum cHCTEMY HepaBeHCTE

3x—2> 256,
1-x<0.
» Hmeem
3x>27, [x>9,
—x<-1; |x > 1.

HzofpasuM HA KOODAMHATHON NPAMOH MHOMECTEA DeimeHuil Kaxio-
ro U2 MNOAYVUeHHLIX HEpPABEHCTE (puc. 45).

&
1 ]
Puc. 45

Obfa HepaBeHCTBa BepHBI NpH X > 9. OTBeT MOMKHO 3anHCATH B BHIE
HEPABEHCTBA X > 9 MM B BMJe OTEDHITOTO YHCIOBOTO ayda (9; +o0),
38JABAEMOr0 3THM HEPABEHCTBOM.

Mpumep 3. Pemium cHecTeMy HepABLHCOTE

[2 e }ﬂi
10,2x-1<0.

- =2 x=2,
0.2x<1; x<h,

Henmoneayda KOOPAHHATHYO OPAMYID, Halgém obliue perneHus Hepa-
BEHCTE X < 2 M x < 5, T. e. NepecedeHHe MHOMECTE HX DeIreHHi
(puc. 46).

F Hmeem

I
2 b
Puc. 46

Myl BHOUM, YTO HepecedeHHEe 3THX MHOMECTE COCTOMT M3 YHCEe,
VAOBIETBOPAIIIHY VCIOBHKD ¥ < 2, T. e. NpeacTaeIfaeT coboil or-
KDPBITHIH YHCaoBoi gyva (—o0; 2).

OreerT: (—oo; 2).

L 17 FaT i B 3 ‘B 1 Talrl T Ta =l ¥ =] A » " T T A
} 12, HepaseHcTBa C OOHOI ePeMEHHOWM M MX CUCTEMI



MDpumep 4. Pemnum cuereMy HepaABEHCTE

{1—5x>1L
Gx—18=0.
» Hmeem
[-Bx>10, fx <=2,
|6x >18; b= 8,

Henonesays KOOpAHHATHYID OpAMYE (pHe. 47), HAHIEM, 4TO MHOME-
OTBO YHCE], VIOBIeTBOPAKINHX HePaBEHCTBY X = —2, M MHOMECTRO 4H-
cedl, YIOBIETEODAKIINX HepaBeHoTBY X = 3, He uMenT oflHX aleMeH-
TOR, T. €. HUX Iepecedenue nyero, Jlawwana cueremMa HepapgeHCTE He
HMeeT pemeHHH.

— N —
-2 a3

Puc. 47
OTeeT: pelOeHUi HeT.

IMpumep 5. Peminm neoiiHoe HepABEHCTBO
-1 <3+ 2x < 3.
b JlpofiHoe HepaBEHCTEO NpejcTaBlaeT coboil HHYVIO 3ATHCE CHCTEMBI
HePAREHOTE
[3+2x>-1,
13+ 2x <3.

Pemunp edé, naiigém, uro oba HEepaBeHCTBEA BEPHEBI IIPH

-2 = x = 0.
B aToM mpHMepe sanmuchk yaodHO BECTH ¢ NOMOMIEK ABOMHEIX Hepa-

BEHCTE!
-1 =3 + 2x < 3,

-4 < 2x < 0,

-2 < x < 0.
Oreer: (—2; 0).

YnpaxHeHus
973. Apnserca au uncno 3 pelleHHeM CHCTeMbl HePABEHCTE:
[Bx-1>x, 5) [Tx<5x+17, 5) 5x +4 <20,
a) |4x — 32 < 3x; 13x-1>5-x; 3-2x>-17

074, Kagne na uypcen =2, O, 5, 6 aApnA0OTCA pelleHHAMH CHCTEMBI He-

pPABEHCTB (3 —22 <0,
12x-1>3?

218 Hep:



975. PemunTe cHCTEMY HeDABEHCTE:

) [x=17, 5 x>0, ) x=-1,

ix}lz: x < 6; x=3;
r<l1, x<=3,5, x =8,

% {x{ﬁ; ) {x:sE; ) {xﬁlﬂﬂ,

976. Pemmnre cuereMy HepaBeHCTE:

) 2x-12>0, ] 3x-10<0,
3x =9; 2x = 0;

5) dy < —4, ) Gy =42,
S-y=0 dy +12<0.

977. Pennre cHCcTEMY HEPABEHCTE H VEANKHTE HECKOJABKEO YHCeN, ABIA-
WIHXCA €8 pelleHnaMu;

] x—0,8=0, ) 1=3x,
=5x <10; 5x —-1>0;

5) 2—x<0, ) 10x < 2,
x—4=0; x>0,1.

978. Pemunre cHeTeMy HEePABCHCTE:

2,3x > 4,6; 10,2x + 1 < 6;
0,7x-2,1<0, 2x-10€0,

6 1R 3 1 ol
T 3x = 15.

979, Pemunre cHCTEMY HepaBeHCTE:

) 0,6x+7,2=0,
5,2 = 2,6x;

1.5x+4,6=0,
o)

1
—x=1:
et

§ 12

HepaeencTea

0,2x <=3,
%) %x =0;

2x—-6,5<0,
) %x <-1.

C OOHOW MepEMEHHON W WX CUCTEMLI



980. Pemute cucTeMy HepaBeHCTE:

{21‘—1{1,4—1‘, ]]lf.r—Ebl.&';r—l

a) 3x-2>x-4; 13 Or =1-— x;
[5x+6<x, ]]25 Gx<4+x,
% \3x+12<x+17; 8%+ 7,751+ 4x.

981. Pelunre cHCTEMY HepPABEHCTE!

[67-Tx>3x-2, ][1{12 T3z2>22+2,
122x -1 <2x +47T; 181+11231 4+ 5;

[1-12y <3y +1, (6 +6,2x >12-1,8x,
12-6y>4+4y; 2=x>8.6-2=x.

a)
) r)

082, YramuTe JONVCTHMEIE 3HAYEHUA NEPEMEHHOH!

a) /3-2x +1-x; B) 6-x—3x-9;
6) Vx - 3x-1; r) J2x+2+ /6 dx.

983. Hajinure obaacTs onpeie/ledus (VHEILHN:

et}

Jrx+6 u'r:;‘.r 5 Jy2x—1-yJx+1

984, PemnuTe cHCcTEeMY HEPABEHUTE:

B(x-2)-x>2, ) [Tx 85— 4)+ 1,
8) 11-3(x-1) <-2; 4x +1<43 - 3(7 + x);

) 12y -a)<6, ry 132~ 3p)~2(3-2p)> p,
y>3(2y—1)+18; 6<p’— p(p—8).

985. Pemure cHCTEMY HEDABEHCTE!

) AAxr—-1)-3(x-2)=x
M 16x-3<17-(x-5)

3,3-3(1,2 - 5x) > 0,6(10x + 1),
1,6 —4,5(4x-1) < 2x + 26,1;

5,8(1—a)-1,8(6 - a) <5,
B) 18— 4(2 — 5a) > —(5a + 6);

x(x-1)-(x*-10)<1- 6x,
35-(x—-1,5)<6—4x.
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986.

987.

988.

989.

Pemnre CHCTEMY HepaBeHCTB H VEAXKHTE BCE [Meable YHCIa, KOTO-

Phi¢ ABJIANTCH e pelreHHAMM:

] 3_25{.13, B] 2_69{14:
Sa=17; 1=21-5y;

6) 12-6x =0, r) 3-4x <15,
3x+1= 25— x; 1-2x=0.

Hajinure nence pelleHHA CHCTeMEBI HEDABEHCTED
[y;?ﬂt B:l {6_41}:*{)1

N 7,2-y>4; 361> 0;
5) [12a-37>0, 3-18x <=0,
16a < 42; ) 10,2-0,1x>0.

Pemure cHereMy HepaBeHCTB:

) 2,52 -0,5(8—a)<a+1,6, 6) 0,7(5a +1)— 0,31+ a) = 3a,
1.5(2a-1)-2a<a+ 2,9 2a - (a-1,7)>6,7.

Pemure cucTeMy HepaBeHCTE:

g—+£{?. Ex_l—;r*éil,
o 1 "4 0 ») 2 5% |

_E} H 21"‘5} ¥

P ol W, 8 P Ut (R
6) z r) 5

I
A
=

. Pemnre CHCTEMY HEePDABEHCTE:

2 a 3
) B)
13x -1 ; Ty -1 ;
1 ) }ﬂ, ) ;E:
].3,1’211{ 1, 5r1;-§5 a>2a,
6) | )

|

|
[22-2ctes, [4_&%

d

. PeiunTe nBoilHOE HEPABEHCTEO!

a) -3 < 2x -1 < 3; B) 2 < 6 — 2y = 5;
6)-12 < 5 —x < 1T, r) -1 < 5y + 4 < 19.

H__;. Frist TRa | NHOU pEMEHHOW W KMX CUNCTEMbBI



992, Pemnmure 1B0iiHOE HEPABEHCOTEO W VEAMKHTE TPH YHCIA, ABIAKINHECH
ero peleHHAMH:

a) -6,5< %18 < 20,5 B) —2< "58‘—‘ < 0
By ~da208 5 r) -2,5 <% <15,

0993. Peminre gBoiiHOE HepaBeHCTBO!
a) -1 = 15x + 14 < 44; B) —1,2 =1 - 2y = 2,4;
6-a

6) ~-1< -':Z 0.

<1; p) B2

994, a) I[Ipyn Kakux y sHAUYEHHA ABYWIeHA 3y — 5 NpUHALISKAT [TpoMe-
wmyTRY (—1; 1)?

o) IMpn wakux b auaveHns gpodn -2
[-2; 1]7

b
NIPHHAAJCHKAT [IPOMEXYTREY

995, [Ipy KAKHMX 3HAYEHHAX d YDPABHeHHE
x*+2ax +a*—-4=0
MMeeT [BA KOPHH, NPUHALIEKAIINe npoMexyTry (—6; 6)7

996, IIpn xaxkux sHauveHHAx b ypapHenue
x* — Bbx + 9b° — 16 = 0
HMEeT JIBa OTPHIATeNBHBIX KOpHAY

997. Pemure cHCTEMY HEDABSHOTE:

[x‘;-S, y<-1, Jm::-'a q<6,
=iy 6) 1y <—9, m =10, r) 1g <5,
| x> —4; y<4; |m{12 g<l.

998. Peninre cHCTEMY HEDABSHCTR:

[x—4<8, lzx—1{x+3,
a) 12x+5<13, 6) 46x=-1>6-2x,
iLS—_x::]; ‘r—ﬁ-cl].

999, PemuTe cHCTEMY HEDABEHCTB!

|3 2a <13, (6—da<2, Jﬁu 87,
=10 6) 16-a>2, d_ <8
]ﬁu 35<0; 13&—1{8; |d—3a‘:—li}

v2pJll Thaea IV



1000, VeasmuTe I0NYCTHMBIE 3HAYEOHUA MepPEMeHHON:
| a) S e, I R Y, R _
i Yax—11 J(3x -2y
'I-lﬂﬂ'l. Haiinure Bee HATYpANBHEIE 3HAYEHUS M, PH KOTOPLIX 3HAMEHHe
9n® +12n+12

{: Ipoon ———— T HaTypajihHOe YHCIO.
!1(}[}2. a) BrelpazuTe DepeMeHHYI) i depes S u a, ecan S=%ah.
|
i 6) BeipasuTe mepeMeHHYI p depes § u m, ecau — =0,5m
i
! 2
) Bripazure nepeMennyi f gepesd 8 H 4, ecJH 3=% Hit=0.

1003. Benocunemmer mpoexan 20 kM mo mopore, Beavineil B ropy, ©
60 xmM no poBHO MECTHOCTH, 3ATPATHE Ha Beck OvTh 6 u. C karoil
CHOPOCTEH) eXaJ BeJOCHIENHCT HA Ka@dIoM VYACTHE IVTH, eCJIH
H3IBECTHO, YTO B T'OPY OH £Xak o0 CHODOCThLI, HA O KM,/4 MeHbIIIeH,
HeM M0 POBHOH MeCcTHOCTH?T

KoHTpOnbHbIE BOMNpPOCkEI U 3agaHue

| Y10 HasbiBaeTCA NepeceYeHWem OByxX MHOXecTE? obbeguHeHWEM OBYX
MHO®ECTE?

MaobpaanTte Ha KOOPAWHATHOW NPAMOA M3BECTHLIE BAM BMAOLI YMCNOBLIX
npoMexyTroB. HazoBute W 0bBo3HaYLTE MX.

Y70 Ha3LIBAETCA pPEleHWENM HepaseHcTBa? ABNAETCA N pPeleHuem He-

52.1'1-11‘-‘3,

HWEM CUCTEMEI HERABEHCTE ? Sic<10 yucno 37 yncno 57 Yto 3HaquT

PELWMTE CUCTEMY HEpPaBEHCTE?

Has mex, kmo Xouem 3Hame Goablie

41. [lokasaTenLCTBO HEpPaBEHCTB

'G,ILHH H3 l'lpl-'lé?-'lﬂli AOKAIATEILCTBA HEPABEHCTE COCTOHT B TOM, 4TO
COCTABJIAKT PAIHOCTE ﬂEBGﬁ b | npaﬂui& qacTeH HePABEHCTEA H [NOKAa3bl-
BAIOT, 4YTD OHAa COXpaHAeT 3HakK [NpH J]I{Jﬁb[x YHEAIAHHBIX 3HAYMEHHAXN IIe-
pPeEMEHHEBIX. E]TDT Hle'E'M BaM Ve IPHXOAHJIOCE NMPHMEeHATH B IIPOCTHIX
caydaax. [HoxaseMm ero npEMeHeHHMe Ha OoJiee CAOMHOM [IpUMEpe,

§ 12. HepaseHcTBa C OOHOR NEPEMEHHOR U WX CUCTEME!
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Mpumep 1. Jorakem, uTO
Euu'a+1:=-v";-+ ya+2 opua = 0.

b CocTaBdM pasHOCTbL JeBOH M nOpasoil udacreil HepaseHCTBa H IIpe-
obpaayeMm eé:

2far1-Va-Ja+2=(Ja+1-Va)+(Ja+1-Ja+2).

A Toro 4Tobbl OIEHUTE COCTABJIEHHYH) PASHOCTh, KAMAOE H3 BRI-
paskeHnd, sanMcaHHbx B ckofKax, npejcTaBHM B BHIe Apo0H coO
anamMenarenem 1 u oceoDoZHMCA OT HPPAIIMOHAJILHOCTH B €€ YHCIH-
Teae. [Homxyunm

(Ja+1-Ja)+(Ja+1-Ja+2)- "Ilﬂli LR b o

1

(Ja+1-YJaxJa+1+a) 4 {ya+1- 1.‘,u—.?}[\,-c-r—I— "u+21

\.I'a']-'\'la \'u+1--,‘|£.r+2

1 1

7 T
ya+l+da Ja+l+,ja+2

Tar kar dyvHRIHA Y= ».n'r; ABRJSIETCH BOZPACTAMOILEN, TO 3HAMEHA-

Tek nepeoi ApodH MeHBIIe, MeM JHAMEHATENL BTOPOM, T. €. NepBasd
Apobs DoNnblIe BTOPOM. Lnenosa’rtﬂmm, PASHOCTE J];pnﬁeii ABJAETCH
MOAKHATENBHOH. 3alaHHoe HepaBeHCTEO J0KA3AHO.

Eug oaun npHéM A0KA3ATENBCTEA HEPABEHCTE COCTOMT B TOM, 4TO-
Ll MOKA3ATh, YTO JAHHOS HEPABEHCTBO CJSIVET M3 JAPYIHX HepaBeHCTE,
CIIPABSTHROCTE KOTOPBIX H3BECTHA.

Mpumep 2. Joramem, uTO
(a® +be)(b® + acHc® + ab) = 8a’h*c®, eecnm a = 0, b = 0, ¢ = 0.

P M3 cooTHOMIEHHA MEXIY CPeIHHM apHdMeTHyecKuM W CpeHHM reo-
METPHYECKHM JIBYX MOJOEHTENLHLIX YHCe clelyer, 4To NpH VEasaH-
HEIX 3HAYCHHAX OePeMeHHBIX

2
£ = Ja%e, 2 -'2'""' = ybac, Cﬂ+ﬂb cab.

HEI}EMHDJRHB 3TH HepaABEHCTEA, TMOOYVHHM, HTO

2 2 -
a” + be _.'r2+ur:_c +ah3 ,la.i at.

2 2 2
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OTrcroga . sz
(a® + be)(b® + aclc® + ab) = Ba®b e,
HepageHceTBO [okazaHo,

B oTaensHEIX cayuasx yaaércd Q0KasaTh HepaABEHCTEO, HCHOMAb3VH
HEKOTOPLIE OUEeBHAHBIE COOTHOLNEeHU:A. B KauecTBe TAKHX OYeBHIHEIX CO-
OTHOLIEHHH MOryT ObITH B3ATHI, Hanpumep, takue: (1 + a)® > 1 + 2a

1 1 N
npu nwdoMm @, HE PABHOM HYIO, it U e 0, Jx+2>,Jx+1
opn x # -1 u T. I

MMpumep 3. [loramesm, 4To ABOHHOE HEpaABEHCTBEO
Jx —ﬁ«:%{\rx‘—dx—l
x

BepHO npH awdbom x = 1.

b 3aMeHHM pa3HOCTH X+ —\."; H u'r;—.,n'.'rvl COOTBETCTEEHHO

1 1
PABHEIMH HM JIpoDAMH — — H — . Tormna pansoe He-
X +1+Jx Va4 x

PABEHCTBO NMpHMEeT BHJ

1 1 1

B R o T —

" i " I
Yrx+144x 2yx x4 jx-1

Tak xak a.'x+1>~.l'f; H u'g'-'-n.'r—l npe x = 1, To

1_{1}! 1 .;_1_‘

_— = —
Jr+l+axr  2yx Jx+0x-1 24x

T. 2. —,;1—,_ . - .

| | iy | . e | :
yr+1l+vx 24x AJr+fx-1

HEPB.BE HCTBO OOHEAaA3aHO.

Mpumep 4. Joxamem, suro npe doboM HATVpaldsHoM 1t > 1 BepHO
HEPABEHCTEO
1 1 1 1

1
+ o F ——t— o,
n+1 n+2 +2n—1+2n 2

P OQuesuiiHo, uTo 1IpH AI0O60M HATYPAJBHOM 1 > 1 BepHEI CJOeiyioujme
HEPABEHCTEA!

LI S . S . B

n+1 2n° n+2 2n 2n-1 2n

9 12 "1'."{'"'<'I':':-r'f'-ff'!Hfl C OOHOW NEREeMeHHON KW MY CUCTEMbI
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Craanepipas NOYIeHHO aTH HepaBeHCTEA M npubaBIag | Aesoil 1

, 1
HDHBOI* JACTAM MOJAVHEHHOID) HEepPpaBeHCTBa 110 —, ﬁ}",ﬂEM HMETE

2n
1 1 1 1.1 1 11
et e +t—F+—>r— 4 =t ...+ —F+ —.
n+l n4+2 2n-1 2m 2n 2Zn 2n  2p
n pas
Orciona
1 1 1 1 1
T coxr Fens R
n+l n+2 +2r1—l+2|rl 2

HEPHBEHCTED AOKA3AHD.

ynpaxHeuus

1004, JoxaHUTe HEPABEHCTBO!

a)a*+b*+4322a+b+ 1) 6) 4a® + b* = 4(a + b — 2).
1005, Joxaxute, uto ecan x = 0w y = 0, To:
x y -1 1, & ~
—_— =2 — = ) —+I-=x+1y.
a) Fr 2ot )] i Y

10086, | Jlokamure, yro npu a > 0 u b > 0 BepHO HepaReHCTRO!
a) (a + b)ab + 16) = 16ab; ) (a® + 4b)(4b + 25) = 80ab.

1007. Moxamunrte, uTo:

b bie  a+e
5 gt a‘-l-“ﬁ‘“sﬁ. ecng a >0, b>0,¢e>0;
t.

6) (1 +a)(1 + bWl +¢)>24,ecima >0,b>0,c>0uabe =9,

1008, | JokamuTe, 4T0 Ky HDOAVOYMMBL TIOOBIX JABYX NOJOMHTEILHBIX
YHCe He MPeBOCXOJHT NOJYCYMMBLI HX KyDoB.

1009, | Hoxaxnre, 410

Jta+e)b +d) =Jab + Jed,

ecri a =0, b=0,¢c>=0,d > 0.

1010, Hozamure, uro npd a = 0, b = 0, ¢ = 0 BepHO HEepaBeHCTEO

4 i L 1 1

R s — =
a+b4+e a+b b+ c+d

906 MEITTEN] Hepasercres




1011, Mokasure, yTo ecait x + y + 2 = 1, TO

Jax+1+ 4y +1+ 4z +1 <5,

1012. MoraskuTe, uro npu gwboM a, Gonemem 1, BEpHO HepaBeHCTEO
1 [ b &
— < fa+l—,ja-1.

a

1013. BeagocunegseT paccudHTAN, ¢ KAKOH CKo-
POCTLI) OH JIOJI3KEH eXaTh M3 NOCEIKa B
ropod W obpaTHO, 4TO0BI, NpoDBIE B IO-
poje MOoJauaca, BEPHYTBCA B NOCENOH K
HaMeyeHHOMY cpoky. OIHako Ha OVTH
M3 NoOCEnKa B ropoj OH exXan co cKopo-
CTBI), HA 2 KM/u MeHBIIe HaMeueHHOI,
A COVCTA MOJYaca BOIBPALAJICA H3 Topo-
la B NOCENIOK CO CHKOPOCTBIO, HA 2 KM/
Oonbiell HaMeudeHHOH. Yooen JHM Belo-
CHIIeAHCT BePHYTHCA B MIOCEJMOK K HA3HA-
YEHHOMY CPOKY?

DononHuTenbHblie ynpaxHeHua K rnase IV

K naparpady
1014, HoxaxxurTe HePABEHCTBO!
a) (6y — 1)y + 2) < (By + 4)(2y + 1)
6) By — )2y + 1) = (2y — 1)(2 + 3y).
1015. HoxaHUTe HEPABEHCTEO!:
a) (x + 1)° = 4x; B) 4(x + 2) < (x + 3)° - 2x;
6) (3b + 1) = 6b; r) 1 + (m + 2)° > 3(2m — 1).
1016. Bepuo iu HepaReHCTRO:
a) xﬁ f 2q’5-:2+u"ﬁ; o) ‘iu%+2:~2u'§+‘l‘u'§?

1017. [HokamuTe HepPABEHCTBO:
a)a* + b + 2 > 2(a + b):
Bla*+ 0+ +5>2a+ b+ o)

1018. a) HokamkuTe, 4To OpH a@ > J 3HAUYEHHE BhIparKeHH:A

|".£.r—.'1 i

a+3)y, 3
\a+3 a-3M0

+_|
a

OTPHHATEIBHO.



6) IoxkaskuTe, 470 npH ¥ ~ | aHadeHde BHIPAMCHHSA

r+3 2. 1 y—13

- R i : _-:I r S + _"...,_ reihe

¥-1 ¥\ -p -1,
MO0 HTETRHO.,

1019, B makoM cayvuae KaTep SarpaTtiuTt OoJLIIe BPeMeHH: ecaM OH
npoigér 20 kM oo redeHuo perkd W 20 KM NpOTHE TeueHHA HMIH
ecnu oH npoiinér 40 kM B croAueil Boge?

1020. | (3adava-uccaedosganue,) MoTopHas JoaKa NpolLia B oJHH JIeHB
HEKOTOPOE PACCTOAHHE [0 TEYEHHID PEKM M BEPHYJIACE 0DPATHO.
B apyroii geHs OHA NPOLLIA TAKOE e PACCTOAHHE N0 TeUeHHID
Oonee ObICTpOH peKH M TaK:Ke BepHyJack odpatTHo. B kakoil ma
OHeil JMoIKa 3AaTPATH/IA HA BEeCh NYTh DOJbINE BpemMeHH?

1) BrickaskuTe npeanoioEedne ob OMHIACMOM OTBETE.

2) Beeanre ofosnadyenuns:

X KM/4 — CKOpOCTh JOJAKH B cToAYell BOJE;

¥ KM/ B 2 EM/4 — CHKOPOCTH TeueHHWA HepBOH H BTOpOIl pex;
& KM — pPAacCTOSHHEe, HA KOTODPOE OTIIBIBAJIA JOJKA.

3) Banuimure QOPMYIALL A BRIYHCISHHA BpeMend £, 9 u ¢, |,
BATPAYEHHOrO JOAKOH HA BeCch NVTh B KamIbIH ua nHei.

4) Haiigure pasHocTe {;, — {, H, OLEHHB e&, OTBeThTE HA BOIDOC
3aIAYH.

5) IogTeRepanaock JH BALle NpelloIodeHHe?

1021. Benocuneguers CMupHOR 1 AHTOHOR OTHPABHIHCE OJHOBPEMEHHO
M3 MOCENKAa B ropoj ¥, Npofble B rOpojie 0JHHAKOBOE BPEMHA, Bep-
HYJIHCE B IOocéaok. CMHPHOB B ropoj ¥ ofpaTHO eXal cO CKOpo-
cThio 15 KM/4, a AHTOHOB B TOPOJ €Xaj C0 CKOpPOCThIo, HA 1 KMm/4
fonbsirei, yem CMHPHOR, 4 BOZIBPAILTAJCA CO CKOPOCTEIO, HA 1 KM /4
meHbineil, yem CvmupHos. KTo M3 BEJOCHIEIHCTOB BepHVICH B
MOCET0K paHLIme?

1022. [oraxuTe, YTO NOOIVIEDHMETD TpPeVIOJIBHHEA OO0OJbIIE IJTHHBI
Has#Ioil U3 ero CTOPOH.

1023. CpaBuuTe NIoMAAb KBAADATA € IJIOLAABI [POM3BOJILHOTO IIp#A-
MOVIONBHUEA, UMEIIIETD TOT e NepHMeTp.

1024, HenonbayvA BhIIeJeHHE H3 TPEXYIEHA KBAIPATA [BYVHUJIEHAa, JOKA-
FHTE HEDABEHOTREO!

a) a® + ab + b* = O;
6)a®—ab+ b2 >0.

1025. Homayure, uto opu a > 0 uw b > 0 BepHO HEpABEHCTRO!
L. .1 . a 1 1
2 @+o)i+i)>a 6 L4514l

a a 1]
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1026.

1027.

1028.

1029.

1030.

1031.

1032.

1033.

1034.

1035.

Henonwsaya cooTHOLIEHHe MeMKay cpeiHHM ApH(PMETHYECKHM W
CpeIHHM reoMeTpPHUeCKHM BV NOOMMMKHTEIBHBIX YHCe], JoKa-
sHUTe, yro npu a = 0, & = 0, ¢ = 0 BepHO HepaBeHCTBO!

i 2 2 3
a) ac+ 2> 2ab: ﬁ]|1+“—"1+b—J'1+ﬁ|38.
£ L be | ac )| ab |
Cmapunnan zadava (us wnueu «Hawanas Eerxauda ). Nowarmu-
TE, HTO eCAM d — HAHOOIBIIeE YHCIAO0 B NPONOPILHM %=§, rie

a, b, ¢, d — DONOHHUTENEHEIE YHCAA, TO BEPHO HEPABEHCTEO
a+d=b+c.

HapectHo, urto 12 < y < 16, OuenurTe 3HadyeHHe BRIPAKEOHHA:
a) -0,5y;  6) 42 — 2y;  B) §+2.

OueHHTe 3HAYEHHE BhIPAMKEHHHA!
aja+2b,ecom 0 <a<lu-3<hb< -2

ﬁ] %a_b: e 7T = a < 10m 14 = B < 15.

Onenure anuHy cpefgHeil AuUHAK Tpeyroabnmura ABC, roropas
napannensHa cropoHe AB, ecnm 10,4 < AB < 10,5.

OuennTe IAMHY CPeIHeH JHHAH TPAISIHH ¢ OCHOBAHHAMH d CM
HeeMm, ecqan 3.4 = a = 3,56u6,2=¢= 6,3,

K naparpady 12

a) IMpusagnesur au npomessyrry [8; 41) umcno 40,97 Momsuao
JH VKA2aTh 4dcio, Doabliee uyem 40,9, npumaniemxammee sromy
OPOMERYTHY?

6) Cyvinecreyer Jd B npoMme:mxyTre [8; 41) Hanbouabllee 4Hcao;
HaHMeHbBlIee Yyncao?

a) IMpuHagnexuT A opoMexyvTry (7; 17] uneao 7,017 MosxkHo
JH YKAZATH YHCA0, MeHbImee wem 7,01, mprHannemxaliee sToMy
NpOMeRVTEY?

6) Cyimectsyer au B npoMe:xyree (7; 17] nauMenblnee wHciao;
HauboIBIIee YHET0?

E‘rHE}RHTE, eCJIH ATO BOZMOMKHO, HAHMeHbIIee M HAHDObIIEe M-
Ccla, NpHHALIeXAllHe ODOMeXVTHY:

a) [12; 3T]; 6) [8; 13); B) (11; 14); r) (3; 19].

Bepro nu, uro:

a) (=5; 5) N (=3; 2) = (-3; 2);

6) (4; 11) U (0; 6) = (4; 6);

B) (—29; 4) U (1; +o0) = (—00; +o0o):
r) (—oo; 2) N (=2; +o0) = (-2; 2)?

12. HepaeeHCTBa ©C OOHON NEREMEHHON W WX CUCTEMB
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1036. Haiinure nepecedeinme v odbelMHEHMIE:
4) MHOMEECTEA [edblX YHCe] M MHOMECTBA NOJ0MHTeNILHBIX HH-
Cet;
§) MHOXKECTREA NPOCTRIX YHCET H MHOMECTBA HeUETHBIX HATYPAIb-
HBIX HHCeI,

1037. Heasercs nu umexo /19 pemenneM HepaepeHcrsa x < 57 Vka-
MHTE KaKoe-HUDVAL uMcno, Goabsinee /19, viornereopsmoigee
TOMY HEPABEHCTBY.

1038, Hpaserca au umcao /11 penrennem HepaseHeTea ¥ — 37 ¥ka-
HHTE KAKOe-HUOVIE WHCI0, MeHsIIee 11, yaosaersopsmomee aTo-
MY HEDABCHCTBY.

1039, Pemure HepaBeHCTEO!

a) 0,01(1 - 3x) = 0,02x + 3,01;
8) 12(1 - 12x) + 100x = 36 — 49x;
B) (0,6y — 1) — 0,2(3y + 1) < by — 4;

r) 2(6x+4)- L(12x -5) <4 - 6x;

o) (3a + 1)a — 1) — 3a® > 6a + T
e) 15x% — (5x — 2)(3x + 1) < 7x — 8.

1040. IIpy EAaKHX SHAYEHHAX @ BEPHO HEpPABEHCTEO:

a-1 41 1-2a 1-5a
=0 [ - B — & = H
a) - = 8 B) z 2 T

da-1 a 1--"[]: lﬁ_u_."lu—l_‘_Zu—l‘_.__l?

B = 1 T} S 3 2

1041. PemuTe HepaBEeHCTEO!
x-00 x— 0,25 x—0,125 b-x 1=
a + = 03 e g Ty
) 4 1 8 ! 6) 3 P

1042. Haitanre see HATYPAJIbHBIE YHETA, VIOBIETBODAOINE HEDABEHCTBY:
a) 3(6-4x)+2(14+x) > 0; 6) (x+ INx—-1)-(x*-3x) < 14.

1043. Ilpu wakux 3HAYCHHAX X:

B.} 3HaATeHHe I[FIDEPH foabline COOTBETCTEVHOIIErD 3HAYUEeHHA

12
1
apobn IT;

x+1

) smadenmne Ipodn —~ MEeHBIIE COOTEeTCTEVIOUIErD ZHAUEHHA

2x+3d,
——



1044,

1047,

1048,

1049,

1050.

1051.

1052,

Peuinre HepaseHCTEO:
a) 2(4y — 1) - by = 3y + 5;
6) 6(1 - y) - 83y + 1) + 30y > -5.

Haiiaure, NpH KAKHX SHAYCHHAX ¢ VDPABHeHHMe MMeeT MOJ0MH-
TeIbLHLIH KOpeHE:

a) 3x = 9a; B) x — 8 =3a + 1;

Bx+2=gaq; r) 2x - 3 = a + 4.

Haiiaure, npm kaxkux snadenuax b yvpapHenue HMeeT oTpHila-
TENEHEI KOpPeHb:

a) 10x = 3b; B) 3x — 1 =54 + 2;

6) x — 4 = b; r) 3x — 3 = bb — 2.

HpH HAKHX JHa4YeHHAX M BepPHO DABEHCTBOC

a) [2m — 16| = 2m — 16; B) /m + 6| = -m — 6;
n2-6m _,, R0m 35 _ .o
5 12-6m ) 10m - 35 11
HaitnuTe npoMe:xyTEH, B KOTOPHIX (hwHEIHA iy = —6x + 12 npnu-

HHMAST OOJ0MHTEIBHBIE JHAMEHHA; OTPHIATEIbLHBIE IHAYEHHA.
OreerT NpoOMILIHOCTPHPYHTE Ha TpadHKe.

Co ceIaja BeIBO3AT DOABAHKKW: ejeanbie maccod no 500 kr n
MegHble Maccoili nmo 200 kr. Ha rpysoBHK, KOTOpPBIH MOMET Bea-
TH He Donee 4 T, norpyznan 12 GoneaHok. CHOMBKO cpegl HHX
MOMKeT OBITH MEJe3HBIX 00JaBAHOK?

C rypbaasl B ropoj, orcroAauinil #a paccrosnue 24 KM, BhILIe
NepewIii TYpHCT 0 cKopocTeD 4 KM/4. Convera 2 4 Bejesl 3a HUM
OTOPABHIACH BTOpoil TypHer. C KAKOH CHOPOCTBI JOMMeH HIATH
BTOPOH TYPHCT, 9T00R JOTHATE NEPBOTO A0 €ro NpHUxola B ropon?

Ot pgepepan go gepmer 20 kM, a or GepMmbl g0 crannun 40 BEm
(puc. 48). C (qepmbl [0 HANPABAEHHK) K CTAHIIMHA BBIEXAJ BeJO-
CHOEeIHCT co CKOpocThio 12 km/4. OAHOBpEMEHHO U3 JepeBHH HA
CTAHIWIO Hepeld epMy M0 ToH e Dopore OTIPABHJICA MOTOILH-
Kaucer. C Kakoli cKOpOCTBRIO L0JMHEH eXaTh MOTOIHKJIHCT, 4TO0b]
JOTHATE BeJOCHOSINCTA A0 ero NpHe3la HA CTAHIHD?

20 kM 40 xm
A A
iy E ]
Hepenusa Depma Crannmusa 2

Puc. 48

OcHoBaHue papHObDEIpeHHOTO TpevroJdbHHKA pasHo 20 em, a ero
nepuMerp He npeeocxoldT 46 cMm. Kakoea gnmuHa GoKOBOH CTOpO-
HEl TPEYIOABHHKA, €0JH H3IBECTHO, MTO OHA BREIDAMAETCA HeJbIM
YHCIOM CAHTHMETpPOER?

12. Hepa HCTEd C COHOM PEMEHHOKM M WX CHCTEMb
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1053. Peumnte cHereMy HepaBeHCTE:
2 0,3x-1<x+0,4, 5 {3(x—2]{x+2]—3x3<x,
2-3x<dx+1; |6x — 4 >4 — 5x;

[2,5x - 0,12 > 0,6x + 0,07, [(x—4)Bx-1)-5>x +1,

5]

}[1—2::'}—1:—4; A |3x-0,4<2x-0,6;
[2_‘c+l4udx_' I:l_l_ll.;r 2.1*—1_21

n} a¥ E]’ 4 3 G
].E-:.r::d—— LBx—%::-d.

1054. HaijiguTe efble pelleHHA CHOTEMBI HeDABEHCTB:

) Gx(x—1)—-3x(2x—-1) < x,
ﬂ,-ﬁx - 3,7 {ﬂlzx = ﬂ'l?:

5) {D,T;r -3(0,2x +1)< 0,5x + 1,
0,3(1 - x)+ 0,8x = x + 5,3;

%{3x—2]+ %[12x+1]>l],

%{14;: AT gfgx— 6) < 0;

) 0.2(5x-1)+ [3x+1]<x+a3
r
T—E[ﬁx—Z}::-x;

z=1 =z-4
R =>2z-1,
) z2-5

1055. Peumnre groiiHoe HepABEHCTRO:
a) -9 = 3x = 18; B 3 = bx—-1 < 4;

a) 14:2*2‘1{2; r]ﬂfé—lfdxiiél.

1056. a) Ilpun kakHx x aHadYeHHe BeIpameHuda 2x — 4 OPUHALIEHKHT
uHTepeaay (—1; 5)?
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1057.

1058.

1060.

1061.

1062,

-5
6) Ilpy kakux x aHadeHHe ApobH IT NPHHAIEHNAT YHCITOROMY
orpeary [0; 5]7

1

8) Ilpn Kakux x sHadvMeHHA (PYHKIIHH y=—3x 8 mpUHALTexAaT
uHTepBany (—1; 1)?
r) Ilpn xakux x sHaueHHA (PVHEUHH y = —2,5x + 6 npuramte-
AT HMHCIOBOMY OTpesary [-6; —2]7
Haiiaure nojnomureisibie 3HAMEHNS I, YIOBIETEOPAKIIHE CHOTE-
ME HEPABEHCTE:

) [3(y — 1) - 4(y + 8) <5y + 5),

{1 2(1+5y)-0,2<5(1-3y) - 3;;;
’ 15[;; 4) - 14[5; N<yly-9-y
) y>]4— L.

k]

a

-1 6Gy+1 1
¥ W 140,
B 4

{{Ey = 1)(3y + 2) - by(y — 4) < 48,
B)

Haiinure OTPHIIATE/IBHBIE 3HAYUEHHA I, YIOBJIeTBOPHAKIIIHE CHCTE-
ME HepaBeHCTE:

By —1 2y -1
[t -2-1s0, ) [W+6)5 1)+ yty-1)>0,
11_;“4{,3 0,3y(10y + 20) - 3y° + 30 > 0.
a

a)

IMpn KAKHX BHAYEHHMAX J YPABHEHHE
2 — 4ax + 40> - 25 =0
HMEeeT ABA KODHA, HAMIBIA M3 KoTOpHX Oonkme 27

IIpn kakux suHauenusax b ypasnenne
XX -@-2x+ 2 -2b=0
HUMeEeT ABA KOPHA, NPHHAJJIexANIHe WHTepeany (—b; 5)?

Ecau TypueTel 6yAVT NPOXOAHTh B AeHb HAa 5 KM O0JbIIe, deM
ceifuac, TO OHHM OpoHIVT 3a 6 gHell paccroAaHMe, Doabinee 90 M.
Ecau e oHHM OyAVT NPOXOJAWTE B JEHL HA D KM MEeHBINe, TO 34
8 mHell oHH NpoiayT paccroaHue, Medbimee 90 kM. CKoasKko Ku-
JOMETPOB B JeHB IPOXOIAT TYPHCTH?

IMepeyto MONOBHHY OYTH 030 OpPOMIEN co cKopocThio 60 w4,
a 3aTeM YEBEIWYHJ cKopocTk. Kawkoit moraa OBITH CKOpOCTE moe-
ama BO BTOpOIl DOJOBHHE NYTH, €CIH H3BECTHO, 4TO €r0 cpejHas
CKOPOCTE HA BCEM VHACTHE He NpeRblmana 72 wm/qu?

9 In "'l"E'-!;_-.- HCTBA oOHOKM nNepemMeHHoOn 1 X CHCTEeEMLI 233
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Mnasa V OYHKLMAN

@EYHKUMA — 0OHO W3 BaXHEWWWMX MNoHATWA matematvkw. lNepeoe
npencTaeneHue ob 3TOM NOHATUK Bhl NOAYYWAWM NPW WM3y4EHWMKW anrebpel
B 7 knacce. Tenepb 3HaHuA o dyHKUMAX ByoyT pPacliWpeHbl; Bbl PACCMO-
TpuTe ofwme CBORCTEA YHKUWA, W3YYWMTE HEKOTOPbLIE KOHKPETHbIE BWOb
PYHELUME, NO3HAKOMWTECE C HOBBIMW MNOHATUAMKW, NPW 3TOM ocoBoe BHW-
maHue GyAeT yaeneHo NoHATWAM BO3pacTarowed v yooeawwen dyHKuma.
Hoewiid matepwan Byner wanarateCcs © onopoid Ha rpadiky hyHKUKA,

5] ®YHKUUS U EE CBOMNCTBA

dyHukuna. Obnacts onpegeneHns
M MHOXECTBO 3Ha4YyeHun PyHKUMKM

HanmomuaumM, =HTO O3HAYAET TEPMHH UHRLLAL

(DYHEIHeH HAZBIBAKT TAKYVID 3ABHCHMOCTE NepeMeHHOH y OT me-
peMeHHOI X, OpH KOTOPOH KaMIoMy 3HAYEHHID MepeMeHHol x
COOTBETCTEVET EAHHCTBEHHOE 3HAYEHWe NepeMeHHol Y.

[MepeMennyio X HASBIBAIOT HE3A8UCUMOI NepeMEHHON WIH apzymMen-
mom. IlepeMeHHY0 i HASBIBAWOT JdsucumMoll nepemennoll. 'oBopAT Tak-
e, UTO NEPeMEeHHAn Y Asaaemcd Pyniyuell om nepemennoi x, 3naue-
HHUA FABMCHMON HepeMeHHON HAIBIBAIOT SHAYEHUAMU PUHKLLL.

Ecan 3apMeHMOCTE NepeMeHHOI § 0T NepeMeHHOH ¥ ABNAeTCH (PVHE-
1ueil, TO KOpPOTKO aTo salMchIBAOT Tak: y = flx) (umrawoT: «y pasHo f
or x»)., Cumeonom f(x) obfosHAYMAKT TaK:Ke IHadeHHe (PYHEUWH, COOT-
BETCTEVIOIEE ZHAUEHHID APIYMEeHT#a, PABHOMY X.

IMyers, HanpuMep, HyHKIHA 3agapa hopmyiaold y = 2x* — 6. Toraa
MOKHO 3anmucath, g9to f(x) = 2x* — 6.

PVl Tnasa v A



Haitigém auavenna pyvHEDHH f aaA sHavednii ¥, pasanix 2,5 w —3:
fi2,5) = 2-2,5°2-6 = 8,5;
fl-3)=2-(-3)° -6 = 12.

dameTHM, 9T0 B 3anHcH BHAa y = f(x) BMecTo [ ynoTpefaawT U apy-
riue OVKBBI: &, ¢ M T. IL

Bee aHauenus HezasuMcHMOH nepemen#oil ofpaavior odagcms on-
pedenenun pyHiyuy. Bee 3HaueHMA, KOTOpbIe NPHHHMAET 3aBHCHMARA
nepeMeHHAA, 0DPAZVIOT MHOMECME0 sHaAveHul ¢rynryun. 06macTe onpe-
neneruda PYHEKOHH nNpHEATO obosHadaTh cuMBogom D f), a MHomecTBo
sHAYeHHH QVHKIEH — cuMBojgoMm Eff).

Pyurupua y = flx) cunraercs sajanHoil, ecan yxaszana ofjgacTh
onpejfeleHuda (PYHKIWKE W IPABWJIO, COPJIACHO KOTOPOMY KAMIOMY 3HAUE-
HHD HE3ABHCHMOH NepeMeHHOH CTAEHTCA B COOTBETCTEHE eIHHCTBEHHOE
aHAYeHHe 3ABHCHMON nepemeHHoi. Ecan dvarunsa y = f(x) sagana dop-
MVI0H H eé o0JacTeE ONpefeJeHHda He YKasaHa, To CYMTAIT, 4To 00JacTh
ONpegeaeHnd (PYHKIMHA COCTOMT M3 BCEX 3HAYEHMI NepeMeHHOl x, npH
KOTOPEIX BRIpasxenue flx) uMmeer cMmuicd.

Hanpumep, obnacTeio onpefeneHlda (pyHEIHHE f(x) = Sx + x% asaa-

eTcAd MHOMKECTEO BCeX 4YHeesd; oDJacThio OOpeaeJeHHdd (PYHEKIIHKH glx) =

2
= T+ g GAYAHT MHOHKeECTBO BCeX HHCe], KpowMe —3

ObnacTe onpefeleHdd (PYHKOHH, ONHCHIBAIOINEH peadbHBI npo-
nece, 3ABHCHT OT KOHKEPETHEIX YCJIOBHI €ro NpoTeKaHnHd,.

Hanpumep, 3aBHCHMOCTE AJHHE | eJe3HOI0 CTEP:HA OT TeMlle-
paTypbl Harpesanus t Beipaskaercs dopmyaoi [ = [(1 + at), tae [ —
HAUANBHAA JJHHA CTep:HHA, 4 @ — Koa(upHIHeHT JHHeHHOro pAaCIIH-
peEHA. YHazaHHAA (POPMYIA HMeeT CMBICJ NpH J00LIX SHAUEHHAX f.
Ognaro ofaacTeio onpegeaends GyvExoun [ = f(t) ABIAeTCA NpoMesRy-
TOK B HECKOJNBKO JECATKORB I'DAJAVCOR, JUJIS KOTOPOro CHPABEAJHE 3AKOH
JHHeHHOrO pacilipeHuns,

Tpaghurwom hyrKyUL HAIBIBACTCA MHONECMAB0 80X MOUEK Koopdu-
HAMHOU RAOCKOCTLU, aﬁcuucem KOomopelx pasnbl JHAYCHUAM aApeymMen-
ma, @ opdunamel — COOMECMCMENUILM FHAYCHUAM GUHIKYUL,

Ha pucyuxe 49 usobpasén rpadpux dyearoun y = f(x), ofmacteio
ONpegeIeHnd  KOTOPoH SBRIAETCA  OTPe30oK
[-3; 7]. C nomMowmkwy rpauea MOMHO HAal-
TH, Hanpumep, uto f{(—-3) = -2, f(0) = 2,5,
fi2y = 4, f(5) = 2. HapuMeHEIIee 3HAMEHHE
thbyuxmun pasno —2, a papndoasinee pasuo 4,
npu arom nwdoe uncao or —2 g0 4 ARIAETCH
SHAYEHHEM JAaHHOH (QVHEIIHHA.

Tarkum obpazoM, MHOMECTBOM 3IHAUE-
HHi dyHEIEH y = [f(x) cOyEHT OTpeaol
[-2; 4]).

2

& 13. DyHEUMA W 28 CBOWCTRA
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a) uk a) 1k th
Y = kx+b T ’ \ y=£
\ ¥
(k=>0) / 2 T
/ y=kxtb 5, (k=0)
(ke =0) \
/0 x 0 S — -
/ S T x

Puc. 50 \

Panee GBLTH pacCMOTPEHEI HEKOTOPBIE BHIILI

(yHE LI Puc. 51
JAuHeHHas QyHKIHA, T. e, QYHKIMA, 3AJaHHAA
topmymoit y = kx + b, Toe £ u b — HexoTO-

pEle 4HCIa;
NIpAMAaf NPONOPHHOHATBHOCTE — YACTHRIA cay4uall auHedHOH QyHKIMH,
oHA sajgaéTcs dopmynoi y = kx, roe B # O; p

ofpaTHAA NPONOPIHOHAIBHOCTE — (PYHKIHA Yy = o k= 0.

I'paduxom dyaruun y = kx + b cnysut npaMasa (pae. 50, a). 06-
JACTRIO ONpefeleHus 3ToH VHKIIMH ARIAeTCH MHOMECTBO BCEX MO,
MuoskecTso aHaueHHIl sroil pyvHKIMKM npu £ # 0 ecTk MHOMKECTBO Boex
yueen, a opu k = 0 eé MHOMecTEO 3HAYEHWH COCTOMT M3 OJHOTO YHC-
aa b (puc. 50, &).

I'pajpur pyEEIHH § = % HazwleaeTca zunepfonoil. Ha pucynre 51

Haobpaxén rpapur QyHKDUKN y = i ana k = 0. Obnacre onpejeleHns

aToi (PVHKIHH eCcTh MHOMKECTBO BCEX UHCe)J, KpoMe HyAd. JTo e MHO-
FECTBO ARIACTCH H MHOMHECTBOM €8 3HAYeHHi.

PYHKIHAME TAKOND BHAA OODHCBIBAKTCA MHOTHEe pPeajbHBIE Opo-
Hecehl M 3AKOHOMEeDHOCTH,

HanpuMep, nopaMoil OponopUHOHAABHOCTBIO ABJIAETCA 3ABUCH-
MOCTE MACCHl Tena m oT ero obwéma V npH nocToAHHOH NDAOTHOC-
™ p (m = pV), 3aBHCHMOCTL AJHHB oKpy#mHOocTH O oT eé pagmyca H

(C = 2nR).

OﬁpﬁTHﬂﬁ NpomopliHOHAJBHOCTER) ABIASTCH 3ABHCHMOCTE CHJBI TO-
ka I Ha YUACTHe el OT CONPOTHEIEeHHA NpPOBOIHHEA R npH nNocToOAH-

u
HOM HANpA:xeHHH U [f = ﬁ]’ ZABMCHMOCTE BpeMeHH !, KOTOpoOe 3AaT-

padHBEaeT pPABHOMEDHO MBMMAVIIeeCHdA TeJ0 Ha NpOoXoEIeHHe 3aJaHHOTO

==

oyvTH &, OT CHOPOCTH IBHMEHHWHA U [i‘ - )
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f L N y=ld /
|II k //
| s s
1 i \ 14
ol 1 x N
| 1] 1 I
[
Puc. 52
Brl HMayuadH Takke (YHKIHH, 3ajaHHBEE (QoOpMyIaMH y = Xx°,

TR T q'r; , ¥ = |x|. Hx rpadmrn uaobpamensl Ha pHCyHKe H2.

YnpaxHeHus

1063, Dyuxuus sagana dopmymnoi f(x) = —3x° + 10. Haiigure:
—1 ) i 1

a) f(-1); 6) f(0); B) f(ﬁ]
1064. Haitaure f(0), f(1,5) u f(-1), ecmn f(x) = 222,
1065. HssectHo, uro f(x) = x* — 10. Haitaure:

a) f(5) 6) f(4) B) f(2); r) f(=3).
1066. Ilyers g(x) = x® + x + 1. Haiigure ¢(0) + o(1) + o(2) + o(3).
1067. Haeectho, uto flx) = —bx + 6. Halignre anauyeHme x, OpH KOTO-

pom:

a) f(x) = 17; 6) flx) = -3; B) f(x) = 0.
1068, Hailinure snadyeHus x, npu KoTopeix glx) = 0, ecan:

a) g(x) = x(x + 4);  6) glx) = .

& 13. ©yHKUMA W 8E& CBOWCTH



1070.

1071.

1072,
1073.

1074,

1075.

1076.

1077,

CyiecTeyer JH sHauYeHHe ¥, IpPH KOTOPOM 3HaueHHe (PYVHEIIHN,
aaganuoil Gopmyaoit plx) = ﬁf_—x, pasno: a) 1; &) —0,5; 8) 07
B cnyuae YTEEpPIUTEIBHOTD OTEETA VEAMIHTE 3TO 3HAUYEHHE.

Haitnure apayenme x, npy Koropom GyvHEOHA, sagansas dopMy-

noit fix) = 0,6x — 4, upuHUMaeT aHaAYeHHUe, pasHOe: a) —5H; 6) 0;
B) 2,5.

Hafigpre obmacts onpegeaeHHA (PVHKIHH, 3adaHHOHE GopMyIoi:
a) y = 4x — 8; B) Y = s ny=—5—;
b-x & +1

3 I P
6) y = x* - 5x + 1; r}y=m; e) = Jx =0,

[Mpueesure npumep dyurmmu, ofIacTs onpeneleHus KOTOPOH:
A) MHOMECTBO Beex duces; 0) MHOMKECTBO BCeX uyHee], kpome T,

Hakopa obaacTk onpeleneHUAs (PVHEIHH, 3aJaHHON (OpMYy.I0ii:
. =1 —_—
Ay=x"+25 0y=-1 Dy=P+x Dy=B-=x?

HaiiguTe obnacTs onpefeleHHA (PYHEIIMH W OOCTpoiiTe eé rpa-
thH:

_x-9 _ 4-x
a) y_ﬁ+2.r; 6) y_x2~2x'

[Maccasup MeTpo, BCTABINIMH HA SCKAJATOD, COWIEN C Hero Wepes
t c. Pnybuna coyexka A M. ¥roa HaKJIOHA 3CKAJATODA K TODH-
soHTanbHoll nrockocrn 307, Beipazure dopmynoil saBMCHMOCTE
f or {, ecnId cHOpOCTE ABHM:XeHWA ackKanartopa paeaa 0,75 m/e.
Haitgure:

a) i, eciu ¢ = 2,25 MuH; a) t, ecid i = 60 M.

JaneHOCTE TONIETA 8 M cHapsaga (Des yuaéTa COnpOTHERICHHA BO3IV-
%xa), BBUIVIIEHHOrO M3 opyaua noj yvriaom 45° K ropusonTy, 3asu-
CHT TOJABKO OT HAYANLHONH CHKOPOCTH cHapAja U, M/c H MOEeT

OBITE HalineHa Mo (POPMYIE § = %“ (g = 10 m/c%). Haiigure:

a) s, ecn vy, = 600 m/c; 0) vy, ecau 8 = 24 KM.

(daa padomw 8 napax.) YHEaxHTe odIacTe onpeleleHHA (BYVHE-
IHH, 3aganHol dopMyaoi:

b 1 |
H}H=mi B]Q’:-rg + \‘l|x|—1;
48
5}H=|x|—2; r) y=,fI12-x|-3x.
1) PacnpenenuTe, KTO BRINOJHAST 3agaHHd a) 1 B), a KTO — 3a-

AaHusa ) ¥ r), ¥ BRINDOJIHWUTE HX.

ox1:Ml nasa V |



1079.

2) ObpAcHMTE APYT APYIY, KAK BEBI
PACCYICIAIM NMPH HAXOMAeHHH obJaa-
CTH onpejeneHud (PYHKIINH.

3) Henpasbre omubkM, ecin oHH I0-
NYIEHEL

Ha pucyare 53 uaobpayxen rpadme
vHRIEHR y = g(x), obaacTLio olpe-
JeJIeHHA HOTOPOH CAYMHT OTPe3nk
[-6; 5]. C momouikwy rpadura Haii-
JOHTe:

a) g(-4), g(-1), g(1), g(5);

6) aHayedHdsds X, NOpPH HOTOPHIX

g('rj = 4! g{r] = _4! g[x} R 'Ur

Puc. 53

B) Haubobllee W HAHNMEHBLIIE: 3HAYEHHA (DYHEIIHHN;

r) MHOMMECTBO IHAMEHHI QyvHKIIHN.

B Teuenne nepeprnix 10 aHeil Maa yaenmrxd 8 Kiacca uamMepann
armMoclepHoe JaBneHHe B NoageHb. [lo pesyibTaraMm HaMepeHHH
OBLT ocTpoeH rpadik, HaobpameHHbl Ha pucyHEe 34. IToabay-

Ack rpadmxomM, HaliguTe:

a) KakuMm ObLIo atrMmocdepnoe gaeneHne 2 maa, 5 maa, 9 man;
0) AeHb, Korga atmoctepHoe gapjieHHe DBLIO CAMBIM BLICOKHM.

§ 13. DyHKUMA M 28 cBOWCTEA 239



1080. IloctpoiiTe rpaipuir GyHEIIHHK, 3agaHHON (opMyI0ii:
a) filx) = 1,5 = 3x;
6) f(x) = 4,5x;
B) f(x) = 1

X
r) flx) = —=.

x

Yramure ofjacTs onpejejeHHd M MHOMECTBO 3HaYeHHE QyvHK-
LM,

1081. HafiauTe MHOMECTBO 3HAMEHHH (DVHKIIHH:
a) fixy=2x -1, rae l < x = 4;
6) g(x) = —-3x + 8, rme -2 = x = 5,

1082, Henoaways pucyior 52 ma c. 237, yvramure obaacTs onpegene-
HHA H MHOMECTBO GHaHEHHifI KAMA0H M3 QPVHKILHHA

y=2%y= =Jx.y = la.
1083, Haiiaure obaacrs onpejejeHns M MHOMKECTBO 3Ha4YeHHH (yH-
22

KIIHH, 3aJaHHOi (opMynoil y = T

1084, Ilepumerp pasHoGeapeHHOT0 TPeyroJbHMEa ¢ ocHoBanmem 20 cm
BABHCHT OT JIMHEL ¥ (cM) DoKoBOR cToponsl, 3agaiite dopuyiaoil
(PYHEIIHK, BRIPAMXKAKIIYID 3TY 3aBHCHMOCTR, 3HAA, 4TO NEepHMeTp
TpeyrolsHuKA He npepocxoauTt 100 ecm. Vramure ofnacTes onpe-
AeeHHS W MHOMECTBO 3HaUeHHH aTol (pvHEIIHH.

1085. Tlocrpoiite rpapuk pyExmun f(x) = —x°. Kak usMenaoTca 3Ha-
YeHHA OaHHOH (PVHEKIHH ¢ VBeJIHUeHHeM 3HAUeHMH apryMeHTa
or =20 go () (VBeIHYHBAIOTCHA AN yMeHbInawTcea)? Veamure ob-
JACTh ONpejefeHuds M MHOMEeCTBO 3HaueHHN JaHHOl (PyHEIHH.

1086. Ilocrpoiite rpadmke dvaEUE fly) = -2,/ x
Kak HM3MeHAOTCH 3HAMEHHA IaHHOH d}yH—
KIMH ¢ YBeJIHUYeHHeM JHAYeHHI apryMeHTa s
or 0 go +x (YBeAH4YMBAIOTCA HIAM YMEHb- 1"

mawrea)? Yeamwure odnacTes onpejgeieHHsA
1 MHOMECTEO 3HAUEHHH IaHHON (DYVHKIIHH.

RY

1087. Ha pucyuke 55 maobpaxén rpadmie ogHOM 0 1
Ha (PYHEIMI, 3ajadHeIX QopMyIaMi

y=x-1l,y=1+2x, y=
=2x -1, y=1- 2x. /

BrisicuuTe, Kakoil MMeHHO. Puc. 55

PYPR rnasa v




1 i 2. i
1 M =3 . i 1
— 0 1 2 o 1 __x
~
3 u 4. ¥
1 ..--‘""-. 1 ) ey
o _ ~_
01 x al 1 ~X
Puc. 56 -
1088. Ha pucyure 56 wusobpaskenwnl rpadmen (VHEIHE, 3aJaHHBIX

1089.

1090.

thopMyaamu y = %, ¥y = %, y=2- %, ¥y = —% Ilnsi wampoid

(PYHEIMH VEANEHATE COOTRETCTRYIOIAN Trpadmi.

o rpadmky dyvEKINN y = |x| (eM. puc. 52) maiiaguTe, TPH KAKHX
ZHAUEHHAX X!

a) |x| = 3,5;
6) x| < 2;
B) || = 4.

Kakopo nauMenbiliee sHaveHune GyHenun? Mumeer nu ona Haml-
fonsinee sHavenne? Kakoso MHOMKecTBO aHadenuil PyHEIHHT

CocraeeTe Tabauuy sHaYeHHd 1 noctpoiite rpapuy (pyHEIHM, 3a-
naHHoH (hopMyIoH:

aA)y=x"—-8x,rne -3<x<3; 6)y= rae -1,5 < x < 6.

4
x+2?
Karopo MHOMECTBO 3HadYeHHN dyvHRIMH?

HWKONAKY WBAHOBWMY NOBAYEBCKWMIWA  (1792-
1856) — pyCcCKWit MaTemMaTWK, Co3paTens HEeeBKTWMAOBOR
reoMeTpuM, KOTOpas W3MEHWNa NPeacTaBNeHue o ponw
AKCMOMAaTHKKM B MartemaTuke W Chifrpana BaxHyl ponk B
pazpaboTke TEOPUWM OTHOCWTENBHOCTW. BonbwoR Bknan
BHEC TAKXE B MaTemaTWYeckuidi aHanu3 w anrebpy. OH
pazpaboTan meton NPUBNWMXKEHHOTD peweHna anrebpa-
WMHECKUX YDABHEHWA BHICLUWMX CTENeHe:.

13. DYHKUMA 1 88 CBOWNCTBA



1091.

1092,

b } -

FolF1lelalalsl6l7 8 0l10t11] ¢, an.

Ha pwumeyuxe 57 mgobpaméd rpadus M3MeHeHHS YPOBHA BOJE
B PEKEe OTHOCHTEILHO HyJeBoii ormeTkM. Onummnre, KaK TPOHC-
XOAHJI0 HAMEeHeHWe VPOBHA BOJIHL

(Sadava-uccaedosanue.) Hamenenme
TeMmuepatypel BoAasl p (TC) B Oake
Kak QYHKINHE BpeMeHR | (MHH) onm-
CAHO € HOMOIIBK (DOPMVJIIRL

2t + 20, ecnu 0 = ¢ < 40,
p = 1100, ecan 40 = t = 60,
l—g-i + 140, ecaun 60 < ¢t = 150.

1) Onpenenure, Kak HIMEHATACH TEMIEPATYVDPA BOALI B KAMIOM
H3 VKAJAHHLIX IPOMEXYTHOE BpeMeHH.

2} TMocrpoiire rpadmr pyarouan p = fi(i).

3) Obcyanre, Kakoil duamyecKHi CMBICT HMeeT MPOLece, ONHCaH-
Hulfi (pvHEDHel p = f({), B KaMI0OM H3 OPOMEKVTHEOB BPeMeH!
[0; 40); [40; 60]; (60; 150].

NETEF OWPWXNE (1805-1859) — Hemeukwid ma-
Tematuk. Coenan paa KpynHelx OTEPBITMA B TeopWW
yucen. Mmeert 3HaqnTensHele JOCTHHEHWA B PA3BUTHK
anrefpel, TEOpKKM YHKUMA W aHANWTHUYECKOA reome-
TpkK., MM NpoBeneHel BawHLIE WCCNencsadwa 8 ofbna-
CTH MEXAHWKW M MATEMETMYECKDR DM3KKN.



1093.

bk

1094.

1095.

1096.

B3aBUCHMOCTE PACCTOAHHA 8§ (KM), KOTOPOe BEJOCHIIEAHCT IMPOSXan
o7 Typbaskl, OT BPEMEHH ero ABM:KeHHA | (4) 3agaHa clenyiimHmM
obpazomM:

15t,ecnnﬂ'5a’qt<z
5=+17,5, Ecﬂnﬁitéa
-12¢ + 35.5, ecnnifct{%

Haiigure s(0); s(1); s(1,4); s(2). ITocrpoiite rpadpux dyHREIIAA

= f(t) (macmTad no ocn f: 1 ex. — 6 KieTouer; Mo OcH &3
10 eg. — 4 waerourn). OnHIDHTE, KAK NPOHUCKXOIRI0 IBHIMKEHHE
BOJIOCHIIEHCTA,

Peimnte ypaBHeHHE:
a) —0,5(3x — 4) + lbx = 4{1 bx + 1) + 3;
6) (2x — 3)(2x + 3) — x° 12x — 69 + 3x°

PFLI.[HTE HeNOJHOE KBAJAPAaTHOE YpPABHEeHHE:

a}'bx—3.x'='l]; B) x° — 36 = 0; n) 0,5x% -1 = = 0;
6) x* + 9x = 0 r)5x2 +1=0; e) 0,6x + 9x% = 0.
Pemnre kBagpaTHoe YpPaABHEHHE:

d]x + Tx+12=0; B}ﬂx—éx—B-ﬂ;

6) x> - 2x - 35 =10 r) 8x2 — 8x + 5 = 0.

CeoicTtBa byHKUMM

Ha pucyuke 58 naobpamés rpadiMik 3aBHCHMOCTH TEMIOEDPATYDEI BO3-
avxa P (°C) or spemenu cyrok ¢ (u). Mul BuauM, uto B 2 y u B 8 u
TeMIEpPATYPa paBHAJAack HyI, or 0 1o 2 u u or 8 go 24 4 oua ObLIa
BEIIIE HYJHA, @ 0T 2 go 8 u — mmme Aayas. Ha rpadmea AcHo Tax®e,

Pic. 58




u FES i YTO B TeUeHHe MepBbIX MATH YACOR TeMie-

m SR N . PATVPA MOHHMAIACE, 3ATEM B NPOMEKYTHE

. I I or 5 go 14 ¥ oHAa DOBRIIOANACE, 8 [OTOM
ONATHE MOHHKATACE.

| ,l REREE. AN C pomouiso rpaHka MBI BRIACHWIIH

53 001 .3/ T % Hexoropsle cpolictBa QvHEIHH P = f(1),

f 11 i roe | — BpeM#A CYTOK B Hacax, a P — Tem-
{

R mepaTypa Boaavxa B rpaavceax Lleascus.
PaceMoTpuM Tenepk cBoiicTea (yHE-
Pur muu y = flx), roe -5 = x = 9, rpadux
. 59 2 -
KOTOpoi maobpaskén HA pHcyHKe 59. Bri-
ACHHUM CHAYAJA, IPH KaKHX 3HAYeHHAX ¥ QyHKuua ofpamaeTrca B HYIE,
OPHHUMAST MOJI0MHTEeIbHBIE H OTPHILATEILHEIE 3HAYCHMA.
1) Haitaém abenpccesl Touer IepecedeHHA rpaduia ¢ ocwsio x. [lo-
AIyuHM ¥ = -3 B x = 7.
SHAUMT, (VHEIHA IPUHHUMAST 3HAYEHHe, PABHOE HYIW, HpH ¥ = —3
m xr = 7. 3HAUeHHA ApPryMeHTa, [PH KOTOPBIX (PVHELHA obpallaercs
B HY/b, HASBIBAIOT HYJAAMU yHKUUU, T, &, yueaa —3 1 7 — HYJIH pac-
CMATPHBACMON (VHKITHH.

2) Hyan Qyuruum pasdueaioT €€ obIAcTE ONpeleneHHAs — IIpoMe-
wyToK [—H; 9] — Ha Tpu npomesxyTra: [-5; —8), (—3; T) u (7; 9). lna
gHAYEHHH X U3 npome:xyTea (—3; 7) ToukH rpadMEa pACTONOMEHE BhI-
e ocm X, & OIA 3HAYeHH ¥ u3 npomemyTtros [—5; —3) m (T; 9] —
HHe OCH X. 3HaddT, Ha npoMesxyTee (—3; T) QVHEIHA ODpHHHMAaeT
ODOAOMHTENLHBIE 3HAYMEHHA, A HA KAMAOM M3 OpOMexyTHOB [-5; —3)
u {7; 9] — orpunaTenrbHEIE.

IMpoMesyTHH, HA KOTOPLIX (GYHKIHA CcOXpAHAST 3HAK, HAILIBAIOT
MPOMENYMEAMU 3HAKONOCMOAHC MG,

3) BRIACHHM Telepb, KAK HAMeHAOTCA (VBEIHYHBAKTCA HIH YMeHb-
LMIAKYTCA) IHAYEHHA JaHHOH (VHKIIHH ¢ HaMeHeHueMm x or -H mo 9.

Ha rpaiura BHAHO, Y4TO ¢ BO3pACTAHHEM X OT —3 Oo 3 3HAYEHWA
Y VBEJIHYHMBAIOTCHA, & ¢ BO3pacTaHHeM X oT 3 0 9 auaueHHA § YMEHb-
HIAKTCH,

loeopaT, 4ro Ha npomexyTee [—5; 3] dyvarnua y = flx) asaaercs
gospacmatouieil, a Ha npomemxyTre [3; 9] ora GVHKOHA ABTAETCA Ylbi-
Sa el

DyHKIHMA HA3LIBAETCH BO3PACTAMOINEH
HA HEKOTOPOM OPOMeMyTHe, eciaH (oaniieMy SHAYEHHID apry-
MEHTA M3 2TOTO NPOMEYTHA COOTEETCTBYeT GOoJblllee sHAYeHHe
PYHEIIHA.
DYHKOHA HasblgaeTcd yObiBAWINEeH Ha HEeKOTOPOM NOPOMEHYT-
Ke, eclIH DoNbloeMy 3HAYEHHIO APTYMEHTA M3 5TONO IPOMEYT-
Ka COOTEeTCTBYET MeHblllee jHaydeHHe QyHKIHH.
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a) v 6) N
II'I.
fhaaad™""" }
£ i i - -\ -
/0 1 x 0 1 e
Puc. 60 |

HupiMu cioaMu, (pyHKUHA ¥ = f(x) HaselBaeTCcA BospacTamomleil Ha
HEKOTOPOM HNPOMEKYTHE, eclH IJaf Jo0bIX X; W X, H3 3TOr0 INPOMERYT-
Ka H3 YCJIOBMA X, > X, CAeayeT, 4To

flxs) = flx,).

Dyagnua y = f(x) HaskBaeTcAa yOBIBAIONIEH Ha HEKOTOPOM IIPOMe-
HYTKE, eciaH A JobklX X; M X, H3 BTOTO NPOMEKYTKAa H3 YCIOBHA
X, > x, cneiyer, 4To

flxy) < f(xy).

Ecnu (hyHEIINA BO3pacTaeT Ha Beeil oDaacTH onpeaeneHus, TO €€ Ha-
BBEIBAIOT g03pacmarwueil yrryuei, a ecrn yossaer, 7o — yluaaniuei
gynryuei. lpoMesyTky BoapacTaHuA H yORIBAHMA (DYHKIIMM Ha3bIBA-
HOTCH NPOMENYIMEAMU MOHOMOHKHOCTU DYHEIMN,

Ha puecvaxe 60 maobpasens rpadmeu pospacTawimnell vHKIIMN
u yOmBaloUEel pyHKIINH.

YnpaxHeHvus

1097. Ha pucyvexe 61 naobpamén rpaUk HaMeHeHHA CHODOCTH BEJIO-
CHIEZHCTA U B 3ABMCHMOCTH OT EPEMEHH ero IBHMKeHuA f. Yea-
AMHUTE NPOMEeXRVTOK BPEMeHH, B TEUeHHE KOTOpOTro CKOPOCTh Be-

JOCHIEIHCTA:

OVHELWMA WM 88 CBOWCTBEA
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10 12 14 t.mum

Puc. 62 Puc, 63

1098. Ha pucynxe 62 uzobpamés rpadui TeMOepaTvpel BoAkl B COCY-
T pe. Onuminte, Kak M3MeHANACH TEMIEPATYDA, W VKAMHTE TPOMe-
HYTOK BpeMeHH, B TEHeHHEe KOTOpOoTro NPOBOIMIOCE HAGIOIeHHe,
Karopo G0 HaudDoAbIIee apaveHHe TEMISPATYDEL?
1099. Kycor asaa, wumeioumii temunepatypy —5 “C, Harpesaim B Te-
yepune 16 mMue. Pesyaerar HarpepaHHsa ToKazad HA rpaduie
(pue. 63). Kawoll (uandeckuii cMblca HMeeT paccMAaTPHBAEMEII
NpPoNece HA KAamIoM u3 npomemxyrros [0; 4], (4; 10), [10; 16]?
1100, ({aa patoms s napax.) Ha pucynre 64 nasofipamén rpadu
hyarnun y = flx), roe -7 = x = 5. Yramure:
a) HYJIH QVHKIHH;
0) npoMeXyTKEH, HA KOTOPLIX (DYVHKIIMA NPHHAMAST IHAYCHMA 01
HOTO H TOTO JKe 3HAKA (NOJ0MHTeJBHBIE HIH OTPHUATE/IbHLIE);
B) IPOMEMYTEH, HA KOTOPRIX (DYHKIIMA BO3PACTAET, H NPOMERYT-
KM, HA KOTOPBIX OHA YOLIBaeT;
r) Haufo einee H HaHMeHBIIee 3HAUEHHA QVHKINH,
1) PacnpepenuTe, KT0 BHITOJHAST 3aJaHHUA a) H B), 4 KTo — 3a-
nannAa 0) ¥ r), ¥ BBINOJIHHTE HX.
2) O0BACHUTE, KAK Bhl PACCYHIATH NPH BRINOJHEEMH 3a8JIaHHA.
3) HenpageTe fonyieHHbe OIIHOKH, ecJH OHHW ODHADYIKATCA.
1101. Ilepeuncaure ceoiicTea QyHKIMKM y = g(x), roe -5 < x = 5, rpa-
thux KoTopoil HaobpaskéH Ha pucvaxe 65,

Puc. 65




1102,

1103.

1104.

1105.

Puc. 66

Ha pucyure 66 nsobpa:keén rpadme
varouE ¥ = x), rae —10 < x < 10.
Cronpko HYJAeH wuMeeT (YHEOHAT
Yramure:

d) NpoOMemyTKH, HA KOTOPHEIX (hyH-
KILHA OPHHHEMAET OTPHIATEILHbIE
SHAYEHMA]

6) mpoMesKyTKEH, HA KOTODBRIX (DVHE-
uusA yOLIBAET.

IIna ¢yvexoun y = flx), rpadux Ko-
ropoil maofipasxéd Ha pHcyHke 67,
VEAMHTE!

1) D(f); 2) E(f); 3) nynn dyHKINM;
4) TpoMemEYTEH 3HAKOIIOCTOAHCTEA;

3) OpoMedYTHEH  MOHOTOHHOCTH]
6) f(=3) u f(1).
Haueprure rpadur xawxoi-nmbo

(pyHEIHN ¢ obJACTEBI0 ONpefeneHHs
[-3: 4] rax, urobsl ara PYHEIIHA:
a) BO3pacTala Ha NPOMEKYTHE
[-3; 0] u yGeiBama HA [IPOMERYTHe
[0; 4];

6) yOmiBasa Ha npomesyTee [-3; 1]
M BO3pacTaja Ha [OPOMERYTHKE
[1; 4].

Haueprure rpapuy Karoii-HHOVIL
(PVHEIHHA, HYIAMH KOTOPOH Cay-
AT YHCTIa:

a) -3 u 3; 6) -4, 0 m 2; B) -3, 2,
1 u 5.

R A

L3

a) [ [ 1]

6 T

= o S I

DOvHELME W ee

CEOMCTBA
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1106. Haitante HyaH YHELHH (ecJH OHM CYUIECTBYIOT):

a) y = -0,8x + 12; B) y = 4,+ 2::;
#£+5
= - . = _—b
6) y = (3x — 10){x + 6); r)y= EoIETEH"
1107, Mmeer a0 HyJIM (PYHKILNA
a) y = 2,1x — 70; 6) y = 4x(x - 2); B) i = ‘"’;I?
1108, ¥Vkaskure ofnacTh onpeaeJeHHA ¥ HallanTe HyAH DYHKIIHK:
x-Jx+86 42° + 25x
E} ——— ﬁ] - —
g Sl Y7 2x—J10-6x

1109. BrigcaHTe, NepecexkanTed M NpAMad # ranepbona. Eenw pa, To
HAHIHTE TOUKH lepecedyeHus.
a) npamasa y = x + 1 1 runepbona y = %;
6) npamasa y = —2x — 2 u runepbosa y =

+

1

X

1110. HadguTe, npM KakKHX 3HAMEHHMAX X  3HAYeHus  (QyVHEIHH
¥ = 2x — 3 yJI0BJETBOPHAIOT HEPABEHCTBY —3 < y = b,

1111. JloxamuTe TOXEISCTBO:

a+1 1 a=1 2
o) [ - ezl 2 .
) a‘5+1—2u+ﬂ—1J a a-1 0

h

5][ l+x  1-y ),IEH—EA;:l.

¥i_xy B _xy x4y i

2 -4 )
B) 3(1( 1 .—ﬁﬁﬁ'n + & +uc]_a23¢ .2=3'

a= @ o a+7C

1112, Haliaure 3HAYEHHE BRIPAMCHHA
0 — 4 2. da N )
( alli‘a -3 1_.|
npu 2 = —1,2.
1113. CpasHHTe UHCHA:

atunl oBall 31243 017,27 m 1727
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KoHTponkHbIE BONPOCHLI U 3303aHUA

Haiite onpepenedve @yHkuvn,. 470 HaswiBaeTes obnacTeo ONpenenedmna
W MHOXECTBOM 3HAYEHWIA QyHEUMK?

YT1o HaseieaeTcA rpadukom dyHkuMK? Yo npeactaenaeT coboil rpaduk
NUHERHOW GyHKUWMWT? NpaMoi nponopuvodansHocTu? obpaTtHol nponop-
LMOHANBHOCTIT

Daiite onpegenedwe Bo3pactawwen (yowBawweid) dyHkumd. MNpuee-
AWTEe NpuMepsbl GyHKUWKW, BO3pacTalolwei Ha npomexyTre; yobiBalowe
Ha npomMmexyTke. HasoBMTE NPOMEXYTKM BoapactaHMa W yGoiBaHua gyH-
kUMK, rpaduk KOTOpoR wsobpaxeH Ha pucynke 64,

7l CBOWCTBA HEKOTOPbIX BUOOB ®YHKLUWN

44, CeoicTBa NUHENHON DYHKUUM

PacemorpuM ceBoiicTBa (hYHKIMHK, 3agaHHON dhopmynoit y = kx + b,
rae kB # 0 (puc. 68).

a) " 6) ui
Y = kx+b (k>0) s
: | ¥ =kx+b(k <0)
-~ & ~
0 x O _a~ *
P i k

Puc. 68

1. @ynrxyua onpedensena npu A00LLYX IFHAYEHUAX NepeMeHnol X,
T. e. D(y) = R.
2. BraueHuem pynrkyuu moxcem Ouims awioe wucao, 7. e, E(y) = R.

3. Qynryua ofpawaemcid 8 HYJdb npu x = —%.

® JledcTEMTeNEHO, pelIHM yvpasHernue kx + b = 0, nonyunm kx = -b,
b

OTKYAA X = —f.

4. [Mpu k = 0 pyHKyuUA nPpUHEMAeM OMPULAMELbHbIE IHAYCHUA Ha

NPOMENCYIMKE (-—fx’.‘l; —E] U noAOMUMELlbHbe JHAYEHUA HA NPOMENCMKE

[__%; .+m].

CTBA HEeEKl r'!!:-l_. X BAOORB ":":.-""‘.I:'.'
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® PeuiMe HepaBeHCTEA

Ex +b<=0ukx+5b=0,

Haiimém, wTo ecnn k > 0, o y < 0 opu x < -—% uy =0 nopu x> i

Ipu k < 0 (hyHKYUA RPUHUMAEM OMPUUATELbHbIE JHAYEHUA HA

npoMexymye [—%; +-:x;] U NOJAOKCUMEAbHbE JHAYEHUA HA NPOMENCnm-

)

® V0eguThcA B 3TOM MOMIHO, PEIIHE HePABEHCTBA

kx +b<=0unkx+b=20

npM yeloBHH, uTo kB < 0.

8. Hpu k = 0 ¢pynryus y = kx + b asaaemca sospacmarnoutell, a
npu k < 00 — yowaawuei,

® JMoraxem sto. [lyeTs x; B ¥, — NPON3BOJBHBIE IHAYCHHS APTYMEeH-

Ta,

npuuém x, = x,. OfoaHauuM Hepes y, U Y, COOTBETCTBYIONIHE

UM 3HAYeHHHA (DYHKITHH:

Y, =kx; +buy,=kx,+ b.

PaccMoTpuM pasHocTs ys — Uy

Ug — 4y = (kxy + b) — (kx; + b) = kxy, — kx; = k(x; — x,).

MuoxHTeIL X, — X; NOJOKUTENEH, TAK KAK X, > x,. [losToMy aHak
npoussegeHnd klx, — x;) onpegenderca sHakoMm Koadupunmenta k.

Ecom k& > 0, To k(x; — x,) = 0 1 y, > y,. 3HaunT, npu k > 0 QyHK-
nusA y = kx + b ABnAeTCA BO3pacTAIOIIEI.

Ecan k& < 0, To k(x, — x;) < 0 m y, < y,. 3uaunr, npu k < 0 dysK-
uua y = kx + b asageTca vOsIBAKILEH,

YnpaxHeHus

1114,

I[Tocrpoiite rpaduk GVHKIHE W OepeddcidTe ef cBoicTBa:
a)y=1,5x — 3; o) y = -0,6x + 5.

IMocrpoitte rpaduk pyuxwan: a) y = 1,6x; 6) y = —0,4x. Ilepe-
YHCANTe cBOCTRA (WHKIMM y = kx mpu & = 0 u npu k& < 0.

Tpn kakux sHaYeHHAX ¥ QVHKIMA y = f(x) ofpauiaercs B HYJb,
HPHHUMAEST HNOJ0RHTEILHBIE I OTPHIIATEILHEIE SHAYEHMHA, BCJIH:
a) f(x) = -0,7x + 350; 0) flx) = 30x + 107

Haueprure cxemMaTHYeCKH rpadpHy GYVHKIMH ¥ IPOHILITICTPH-
pyiiTe HA HEM YVCTAHOBICHHBIE CBOHCTEA.

Kaxne mus auHelHRX (Qyuruwii y = 8x — 5, y = —3x + 11,
y=-489x - 100, y = x + 1, y = 1 — x ABNAWTCH!
a) BO3BPACTAIOIITHMMIT; 6) yomiBawmumn?
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1118.

1119.

1120.

1121.

1122,

yuruuA sagaHa qopmyaoci flx) = 13x — T8, IIpu rakux 3Ha-
YeHHAX X

a) flx) = 0; 8) flx) = 0; B) flx) < 07

flenaerca nu dyEKUMA Bo3pacTawieil wan yvoObIBatoei?

Ha pucyarxe 69 wmsobpamén rpadur
nuHeliHo# dyHEEoun y = f(x). Kakne
H3 CIAeOVIOUIMX YTReD¥IeHWH o gaH-
HOH VHKIMH BepHBI?

B orpere sandiipTe HX HOMepAa.

1) DyHEUHA ABIAeTCHA VORIBAMOIEH.
2) x = —4 — BHYIL PYHKIHH,

3) f(2) = 0.

4) Ha npome:ssyTre {(—o0; —4) pyHEOIHA
OPHHUMAEST OTPULATEIbHEIE 3HATEHHA.

DyHEOHA sagana Gopmynoi f(x) = -1,6x + 6. IIpn wakux sHa-
yeHHAX X BeinoaHAwTesa yeaosus (0 = flx) £ 37 [Hoayuure oTeeT
anrebpanueckKiM crnocoboM H NpPOMJIIOCTPHPYHTe Ha rpadimke.

JInueiinan pyvHrnHA sagana popmyaoit y = kx + 10, rae kB — He-
KOoTOpOoe Yneao. B KaKUX KOOpIHHATHBIX HeTBEPTAX PAcIoI0MeH
rpadE 2Toill PYHKIWHE, eCclH H3BeCcTHO, 4TO:

alk = O 6) & = D; B) k = 07

Dyuknua 3agaua popmynoit y = kx + b, roge £ n b — neroro-
pele upcna. IMoxkamuTe cxeMaTHYecKH, KAK paclojaraeTcA Ipa-
g B KOODAUHATHONH ILIOCKOCTH, eCJIH:

a)k >0, b > 0; k<0, b<0;
6) <0, b>0; A k=0086<0.
Bk <0,b=0

PelruTe ypasHeHHEe:

a) 0,6x* - 3,6x = 0 B) 2x* + 17x = 0;
6)c*—-5=0; r) 0,5x° + 9 = 0.
Cpasaure g(2) u g(—-2), ecnu:

l i 1 X v -
a) 8(x) = 6) g(x) = 3 B) 8(x) = 5 —.

Paznoxure HA MHOMMHTEIH MHOTOWIESH:
a) 4x - xﬂ;

6) a' - 169a%;

B) ¢ — 8¢* + 16¢.

§ 14. CeolicTea HEKOTODBIX BWOOE (PyHELMA



b

45. CeoncTBa hyHKUMA y¥ = - U ¥ = \x

Ha pucynre 70 maobpaskén rpaduy QyHKIUHH y = %, roe k& = 0.
PacemoTpum ceoiicTea aToil PVvHEIHNHN,

a) 4 5) u

L y=% (k=0 /| y=% k<o)

|
/

=
Ry
o
X

Puc. 70

1. @ynryus onpedenena daa Aw00bLX IHAYEHUD apzymenma, KpoMe
Hyas, T. e. D(y) = (—°0; 0) U (0; +0o0).

2. navuenuem PyHKyuL Moxcem Obimb A000€ HUCIO, KPOME HYAA,
T. e. E(y) = (—o2; 0) U (0; +o0),

3. Dynruyua nyaei Hwe umeent.
® JTo clreayer Ma Toro, 4TO Apodh _% nIpH JI000M 3HAUYEHHH APryMeHTa

B HyJIb He obpamaerca (oo yeaosmo k = 0).

4, Pynryua y = ﬁ npu k= 0 ApuUHEMAET OMPULAmelbHble Jna-

wenuA Ha npoxexymie (—oo;p 0) @ nososumetbible SHAYEHURA HA Npo-
mexncymue (0; +oo),
& [eiictenrensio, ecaun k > 0, To apobe % oTpHUaTexbHa npH x < 0
¥ NOJOMRHTENLHA npu x = (),
Pynryua y = ";’ npu k< 0 npurumaem oOMpuLametbHsle 3HAYEHUR
Ha npomexncymce (0; +00) U NONOMUMEILHBIE IHAYCHUS HA MPOMENCI -
ke (—oo; 0).
OfocHOBAHME AHANOIMYHO H3IJA0MKEHHOMY IM# cayuas k = 0.

d. Ilpu k = 0 gynwyua y = ‘;i ABAREMCA YOMSAWOWEL HaA KaAM-
dom us npomemymros (—co; 0) w (0; +o). Hpu k < 0 pynxyus

y = fxa.-‘mpmm BOIPACMAWWE] HA KAMIOM U3 IMUX NPOMENYMKOS

(cm. puc. 70, a, O).

JoKaszaTenbLCTEO 2TOr0 CBOMCTBA NPOBOAHTCH AHAJOTHYHO TOMY, KAK
aT0 DLIJIO CAEJAHO 08 JUHeHHOH (PYHHITHA.
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JaMerum, 4To, X0TH QVHEINA y = "x—z, roe [ | 4|
k # 0, yOpiBaeT (MIM BO3PACTAET) HA KamxAOM  j _J— :
H3 npoMexyTKOoB (—oo; 0) u (0; +oo), oHA He r¥=y& T T LS
ABRAAeTCA HH yORIBaIeli, HHW BOZpacTalomiei [ =
pvarnueii. B camom pmene, ara divHKOHA MO- L =1 —
HOTOHHOH He ABIAETCH. ol 1] x
Pacemorpum Teneps cBOHCTBa (PYHKIIHH -
U= \l'rj_c (puc. 71). Puc. 71

1. Pyuruua onpedetena npu 006X HEOMPUUAMEIBHBIX JHAYCHU-
ax apzymenma, 1. e. Dy) = [0; +ea).

2. PynKkyus RPUHUMACM MOABKO HEOMPUUAMENbHbIe IHAYCHUA,
npuués N0doe HEOTPHIATENBHOE HHCI0 MOMET ABIATECA €6 3HAYeHH-
em, 1. e. E(y) = [0; +cc).

3. @ynuryua ofpawaemes 6 nHyas npu x = 0,

4. Pynryua KepACMeR sodpacmarwuei.

o Howxanem aro. Ilyers x; ¥ X, — NpOH3BOJIBHBEIE 3HAYEHHA apryMmeH-

Ta, npuyésm x, = x; = 0. OboaHaduM 4epes y, U Y, — COOTBETCTBY-

OIMHe UM 3HAYeHHA QYHKIHH ¥, = X, H §J, = Jx,.

PaccMoTpuM PAZHOCTE Y, — Ut

. R \.l"_ \u'r—-—(,l."_ vl’_) Iiz:“::=
_ {‘J'IE v M"l]' 1\.""2 + -."1‘1} X
\"? ¥ u"-"'_l yxg + lrx]

Tak Kak x, — x, = q H yJx; — +Jx, = 0, To pyHEDHA Yy = \E siE-
JIAeTCHA BO3PACTAKMIIIEH.

>

YnpaxHeHus

[T T TR TTTIT]

1126. Ha pucynre 72 wmoobpamén rpaduk B R O {
tbyakunn y = f (x). e =1 (x)—
Kakue M3 cleAyOIIMX yTBepsmemmst | | | | | L[| [
ABNAWTCA BepHEIMH? B oTBere sanu- BEERE e 5

HIATE UX HOMEDPA. T ol Tl

1) ©yuruusa apafeTcA yOLIBAKOIE. =k |
2) x = 3 — HYIB (PYHEIHH. T
3) Ha npomeskytxe (0 3) dyexuma 111+
NPUHHMAET NOJOMKHTeNAbHBIe 3HAYe- [ 117
HHS,

YF(E8)+ 1 (2) = 0. Puc. 72

14, CBOWCTEA HEKOQTOPLIX BUOOB YHKLWK 25813




1127Y. Kaxkue M3 npaMBIX
y=25y=009 y=10, y = -4

nepecekailoT rpadpHE QYHEIHH I = q"; ? Ina npaMbIX, Depecexa-
WOIEX rpaui, yiamuTe adCOHCCE TOYEE TepecedeHHsd.

1128. Mcnonsaya rpadus QyHKUMM y = \/x, mocTpoiiTe B Toil e cu-
CTEME HOOPOHHAT TpaHE (PyHEIMHK:

a) y = 2\/x; 6) y = —Jx; B) y = V-x.

1129. Iloctpoiite B oguoil cHeTeMe KOOPAMHAT rpadui# QVHKIHI
y=vx ny==x
a) YeamuTe KOOPDAHHATEI HX ODHIHX ToUek.

6) Ilpu kaknx sHadeHuAx x rpadgue QYHEOHH y = \E pacmo-
JIOMEH BEIIIE NPAMOI § = X W OPH HKAKHX J3HAYEHWUAX X OH
PACTIONOMKEH HHMe aTol npamMoi?

1130, Jlana dysxoua f(x) = x. YKaKiTe 3HAUeHNA apryMeHTa X, NpH
KOTOPLIX BEITOJHASTCH VOIOBHE:

a) fix) = 10; 8) 3 < f{x) = 5.
[MponanwerpupyiiTe ceoil oTBeT Ha rpaduke.
1131. IlocTpoiiTe rpadui QVHKIHA M IIepedHCIUTe € CBOHCTEA:
— 3, _ 4
a) j=-= ) B
1132, HazobpazuTe cxeMATHYSCKH B 0JHOH cHCeTEMe KOODJAHHAT rpapuin
yHREIHR [ = }—r HY = ‘—: Hmewr au arn rpaduin obigue TouKn?
Ofocuyitre croil orpeT aarebpandeckn.

1133. dyurumua sanana dopuynaoi y = % ITpu kaxkux sHAYEHHAX X3
a) VHEIIMA NpPHHUMAET 3HAYCHHEe, paBHoe: 8; —8;
6) VHEIHA NPHHUMAET 3HAYEHHEe, MeHbiIee 4;
B) QVHKIIMA NDpPHHHMAST HaudeHHe, DoJikinee 27

1134, fApnsercs nu pospacTamineil wan yvobIBawel dyHIIMN:

a) y = 5x + x; 6) ¥y = —x + s i S

[x+1 _x_x 1-=x

. R T R T
1135. Pemure cHcTeMy HepaBeHCTE - ! ,
X = X 4a £ X—u

] 12 4 24
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1]

1136. CpaBsnuTe 3HAYEHHHA BRIPAMKEHMII:

a) 5v2 + 35 u 3J7 + \15; B) 5v3 +3J5 u J75 + 74/2;
6) 642 — 27 u 443 - /28; r) V112 -2J5 u 447 - J23.

KDHTpDﬂhHhIE BONpOCkLI U 3agaHWA

MpueeouTe NpUMEPE BO3ZPACTAOWER 1 yObIBAWLWER NWHEAHOR QOyHK-
Ui, ChopMynupyiTe M OOKAXWTE COOTEETCTEYIOLLEE CBOWCTBO NWHEN-
HOW yHKLMN.

YTo HasbliBaeTcA Hyném yHKUMKM? Ykamute Hynb $yHKLMAKW, 3aaadHoii
dopmynoil y = kx + b, roe & # 0. Moxet nv nuHelRHan QyHKUWA He
MMETE HyNen?

Kak W3MEHAETCA HAa KaxaomMm W3 NPpOMexyTkoe (-oo; 0) w (0; +oo)
DYHELWA [ = %‘? Paccmotpute cnyvan k& = 0w k < 0,

MepeyncnuTe cEORCTEA hyHKWMK, 3a0aHH0R hopmynoi iy = u"'; . Moxer
N 378 QYHKLWMA NPUHMMATE 3HadYeHwe, paexoe 9, -4, 87 Ecnu moxer,
TO NMPM K3KOM 3HAYeHUW aprymeHTa?

Jlas mex, Kmo xowem 3HAMb GObULE
46. Uenasa n gpobHas 4acTtm 4ucna

PacemorpusM [Be HOBRE (DVHEIIHH M HOCTROMM MX rpaguen. CHaua-
Ja BBEeJEM NOHATHA egol U JpobdHOo HacTH 4HMeIa.

= = P ———

| Onpepenenmne. Iemofi yacTeio YHCIA X HAILIBAETCH
| naubojbllee Leloe YHCIO, He NPEBOCXOAAllee X.

[enaa uwacrs umcena x oboanadaerca taw: [x].
[Mpupeném npuMeps:
[5.71 = 5; [103] = 10; [-7] = -7; [-8,2] = 9.

e —————————— e e————————— e

Onpepenenn e IpobHOH HACTHLI0 YHMCNIA X HASKIBAETCH I
pﬂaHﬂch MedAy YHCIOM H ero mejoil 4acTbio. }
a

S S T T S T T T —

Opofuas uacTk yMceaa x obosHauaerca Tak: {xp. Tawxum obpazom,
Ix} = x - [x].

B =

Jna 1ex, KTO xX04eT 3HaTe Gonblue
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Hanpumep, T T PR TTTTTIIT

{12:4} == 1214 - 12 ,4_; } _.__y=[x]._._ | | If
{-3,6} = -8,6 — [-8,5] = —-3,5 - R o B I
- (-4) = 0,5 {7} = 0. T A
BrisicuuM, 9To OpeacTapiser coboii g1 a3+t
rpagmi GyHEEOIME § = [x]. e e

Ecam 0 = x < 1, o [x] = 0. 3Ha-
unT, Ha npomexyree [0; 1) rpadmuk
thyHEIHK y = [x] coBmagaer ¢ mpAMOi
y = 0. Ho rtak wrak [1] = 1, To npm
1 rpamk coBepliaeT «CHAYOKs.

-1 ]

__|_-_Q_'_.i 1+ 213 4 ||
|

Ecin 1 < x < 2, to [x] = 1, sHauwmr,
Ha mpoMesiyTie [1; 2) sHAUEHHA paBHEI
1, a mpu x = 2 rpamk onATH coBep-
HIABT «CHAYOK» .

Paccvarpueasa NoCHeloBATENBHO IIpo-
MEHYTEH

[2; 3), [3; 4), ..., [-1; 0), [-2; 1), ..,

noaydaem rpaHi, coCTOANIHI M3 «cTy-
neneks (puc. 73).

Teneps pacemorpum  rpadmr  Gve-
Kuue y = {x}. a8 3Toro BOCnoJab3vemM-
ef onpejeneHieM ApobHONE 4YacTH 4Heoa:
{x}] = x = [x].
Hwmeem: ecin 0 = x < 1, to [x] = 0, sHauur, {x} = x — 0 ® rpa-
UK Ha 2TOM NPOMERYTHE COBIALAET ¢ NPAMOH y = X.

Ecm 1 = x < 2, to[x] =1, a {x}) = x — 1, u rpadux Ha sTOM
NpoMesxVTKe coBnajaer ¢ npamoi y = ¥ — 1 u v, n. I'padur naobpa-
JKEH HA pHCYHEe T4,

YnpaxHeHus

1137. Haiigure [a], ecan a = 4,7; 98; % -0,01.

1138. Haiigure {c}, ecnn ¢ = 5; 9, -0,95; 0; 1,17.

1139, Haiiaure menvio u OpODHYI YACTH YHCIa T,

1140. HagecrHo, uro x = 2,7. Hafinure: 2[x]; [2x]: [-2x].

1141, Uasectro, uro x = 4,8, Haitaure: {3x}; {-3x}.

1142, llocrpoitre rpapur GyHEHEIHH:
a) y = 2[x]; 6) y = [2x]; B) ¥ = —[x].
1143 IlocTpoiite rpadue dyvHkIun y = —|x}.
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1144.

1145.

1146.

1147,

1148,

1149,

‘BononuutensHsle ynpaxHeHnus K rnase V
K naparpady 13
Haiigure ofnacTs onpejgeneHds (QVHEIHH:

1
ﬂ]y=;—r+ﬁ_}_x: 5)y=f—1fx— ; B) y = =

1+ =
X

Nauna npamoyronsHHEa ABCD B C
(puic, 75) pasHa 10 cm, a mHpu-
Ha — 7 cM. Orpesox MN nepenru-
raercd oT oTpeara AD no orpeaka
BC, ocrapasachk napajiiefkHBIM 0T- M N
pesry AD. Ilaomans y (cm®) 3a-
KpalleHHoll HacTH ecTh (VHEIHA
paccroaaua x (cM) or Touru DD mo 4 D
roukn N. 3anmailte QvHEDHIO Yy =

= f{x) dopmynoii. Haiinure mMHomke: pye 75

CTBO 3HAYEHHH aToH (PVHKIIMM,

B paeHobGegpenHoM TpeyroikHuke ABC ocmopanue AC paeHO
6 cmM, a OoxoBas cropoHa — 5 em. KoHnsl noJBHHOTO OTpes-
Ka, NapaiieJbHOro OCHOBAHHIO, JeKAT HA OOKOBBIX CTOpOHAX.
Ero pgamua pagsa y (cMm), a paccTOSHHE OT BepIOIHHEI — X (cMm).
Bamaitre Qopmynoil y kax dyerRoHio or x. HafauTe mupomecrTso
aHAYEHHH aToll (PVHEIIMH.

Dynrnua 3agaHa HopMynoil y = _--1—1. IlepecexkaeT JH eé rpa-

2+
tpuk och x7 ock y? B KAKHX KOOPAMHATHBIX YETBEPTAX PACIOI0-
wmen rpadui aToll QVHEDHH?

HKarep ornpasnsiercs oT OpHCTAaHA A ¥ HAET BHHS N0 peHe K IpH-
cranu B, go xoropoi 60 xm. Ilocae aeyXdacoBod CTOAHKH HA
npucraiun B oH Boaepamaercd obpatHo. Paccrosmme [ (km),
npoiileHHOe KaTepoM OT NpHCTAHH A, 3aBHCHT OT BpemeH#n ! (d),
OTCUHTBIBAEMOTO ¢ MOMEHTa OTHpaBleHHA kKaTepa u3 A go mMo-
MenTa poappanieruna. CobcTeenHas cropocTes katepa 16 wwm/u,
CHOpOCTE TeueHHMA peku 4 kwm/4. Bagalite | kar (GvHRUHIO oT {
thopMyaamu, noctTpoiiTe rpadpur GyHKIMN, OIHIIHTEe D0 rpahuky
e CcROHCTBA B OOBACHUTE HX (PU3NUYECKHH CMEICT.

Haueprure rpapur kaxod-audyias (QVHEINME, 06JACTBIO Onpee-
NeHHA HKoTopoil aBiasercs npoMe:xyTok [—3; 4], a MHOMecTBOM
aHaueHul — npome:xyrtor [0; 6].
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1150. Haitgure ayam dyHEREOHE (ecaH 0HH CYIIECTBYIOT):

2x+ 11, = & 2
o 6) v = g=o5% DR ==g
1151. Hasecrno, uro y = flx) u y = g(x) — sospacramimme (voniBaw-
mue) pyvHEnER. loxasxure, uto pyaxnus ¢ = flx) + g(x) asgaa-
erca Boapacrawniell (vibieawmei) gvHEILHe.

2
3x* =12
&]y:

1152, HasectHo, uro y = f(x) — BoapacTammad (PYHKIHA H @ — He-
woropoe uucnao. Jloxkamure, uro ypapnHesue f{x) = a HMeeT He
Donee OJHOTO KOPHHA.

1153, Pemmre ypaBHeHHe:
a) Jx + 2% = 18; 6) x* + 5x = 6.

1154. Karue ms dyHxnuil, sagaddbix GopMyTaMu
y = x°, y = x*+ 5, y=2x + 5,
y=rﬁ' H=—JC2, y=_x2_4+
= JJx, ;;=q‘r§+1, y=x'+ x* + 8,

COXPaHAKT 3HAK Ha Beel obgacTH onpenegeHusn?

1155. Ha pucynke 76 usobpamén rpaduk ¥
OIHOH M3 (PYHKIHI:
1
= Jx-Ly=Je+1,y=f1-x. ol 1 >

Kakoit uMmenno? Puc, 76

1156. Kawroit 3 Tpéx rpadmros, H3odpakeéHHblx Ha pHcVHEe 77, ABJIA-
erca rpapuxom dyaxmnn y = |x — 22

1157, Ilocrpoiite rpadus QyHKELHH § = % H ONHIINTE e cBoilcTRA.
1. i 2, i 3
U
+ { . e
0N 1 x 0 1 1%
Puc, 77
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1158. dyuruua sagana dopmyioid y = 3,5x — 7. 3agaiire dopMmynoi
HaKVIO-HHOVIb AHHellHVIo (GhyvHKIHI, rpadmk Koropoil nepecexa-
eT rpapur nepBod HPyHEIMH:

a) B TOYKE, PACTIONOMEHHOH B TpeTrbell KoOpIHHATHO YeTBEpTH;
0) B TOYKEe, PACIOJIOHEeHHOH Ha ocH X,
B) B TOUKe, pacno/IoXeHHOo HA ocH .

1159, dyurnusa zagaua dopmynoi y = —2x + 6. 3apaiite opMynoi
(hvEKIHID, rpadEi KOTOPOH napanieded rpaQHey gaHHOH yvH-
KIIHHM H NPOXOJJQHT:

d4) 4epes HAYAND KOOPIHHAT,
6) uepes Toury (—4; 0);

B) uepea touny (0; 3);

r) gepes Toury (—2; 2).

1160, Tlpu kaxkux sHaueHuAx a pyveEEnug y = (a — 2)x + 3:
a) ABIASTCH BO3PACTANIIEI;
) ApnfercAa VORIBAIOLENH;
B) He ABAAeTCHd HH BoapacTaiouleil, Hu yOeiBaoiei?

1161. ana dyukuua g(x) = 1 — Jx . Pacnonomure B nopsiike Boapa-
CTAHWA 3HAUeHHUHA 3ToH (PYHEINUH npH:

x=0x=1; x = 0,25; x = 0,09; x = 36.
1162. Kakwe ns npampix y =4x -5, y=0,5x-2,y=-1,y=-x+3

HMeWT obmniHe ToUKH ¢ rpaduroM QYHKIHH Y = JE ?

1163, ITocrpoiite rpaguk GYHEOIUH Y — ﬁ]“_j' Onpenenure, Npu Ka-
X+ oX

KMX 3HauYeHusax k npaAmad y = kx HMeeT ¢ rpadHKoOM POBHO OIHY
oDy TOUKY.

1164, Ilocrpoiite rpadur GYHKIMK W IepeddciInTe eé cBoiicTBa:

o y_J_rE, ecan x = 1,
B [J;, ecqan x = 1;

6) {x—l}z, eCaH ¥ = 2,
i -2x+5, ecanm 2 < x = 3.

NononHWTENbHBIE YApaxHEHWA K rnase W 259



1165.

1166.

1167,

1168.

1169.

1170,

1171.

C momomey rpapuros HafiguTe OPpHOMMKEHHOE 3HAMEHHE KOPHA
vpaBHeHus Jx = %

IMocrpoiite B oAHOH cHeTeMe KOODJAHHAT B NepBOH KOODAHHATHON

4yersepTH rpahukd QyHKUME y = x, y = x*, y = x* , y = J';
a) YKamuTe KOOPAHHATHI TOYeK, KOTODHIE ABIAKTCA ODIIMMMH
ANf BCex ITHX rpapHKoE.

0) OmHIMHTE B3AHMHOE PACTOJIOMEHHEe 3THX rpapMKoB Ha OTpea-
ke [0; 1] u Ha ayue [1; +o0).

B) I'nAxAa HA PHCYHOK, DACHOJMMKHTE B TOPAJKEe BO3DACTAHMA

uyncaa: 0,37; 0,37% 0,374 0,37,

r) Pacnonoskmre B nopsake yoeipaHma uncnaa: 4,6: 4,6% 4,67
4.6.

Henoaeaya pucyHoK 92 Ha c. 237, nepeuHcanTe cBoiicTRa QyvHK-

wait y = o, y=x' y=Jxr ny=|x
I'padmrom kaxoi ua QYHEOHE — y = f:__ HIH § = f — ABIAETCH
runepbosa?

Kakue ua mouex (5; 3), (10; -2), (-0,3; —50), (-0,4; 50) mpn-
HALTeXAT rpaguey HyHKIITHH:

Ay =12 6y=--22

B ojnoil cucTeMe KOOPEHHAT OocTpoiite rpadmemn QyHEIIHEA
1 _ 4 s [i]
ISl = gl =g W

Kak saBucHT pacnosokenne rpadura QyHEIHKE § = E OT MOIVIA

woadipunuenta k?

B opHOll cHeTEMe KOORIMHAT nocTpoiiTe rpadMyen QyHKIHA
M HAHIHMTE KOOPIHHATE UX TOYEK [NepecevdeHHd:

a]y=—%ny=—x; ﬁ‘jy=%ny=x+1.




REEERY CTEMEHD C LLEJIbIM
NOKA3ATEJIEM

B atoi rmase GyOeT NpoooxeHo WaydedHwe crenedeld. Jo cux nop Bol
MMENKM O8N0 TONLKDO CO CTENE8HAMKW C HATYpaneHeIMW Nokazatenamuw. Te-
nepbk Bbl BCTPETWTECE CO CTENEHAMW, MNOKA33aTenW KOTOPBIX — UEenwe oT-
puUaTENbHBIE YMcna. 3To NO3BONWT BLINONHATE OBACTBMA CO CTEMNEHAMMW,
nokasaTenamy KoTopeix MoryT GeiTe nobuie uensie 4ucna.

Mcnonb3oBaHve CTeneHen ¢ UensiMd oTpHUUATeNbHeIMKW NoKa3aTensamu
NO3BONWT 3anUCbLIBATE B CTAHAAPTHOM BWMAOE HE TONbKO GONbLIKWE, HO W Ma-
NLIe 4YWCna, 4T0 COenaer 3anvchk BolYucnedwil Gonee kKoMnakTHOoN.

- CTENEHb C LENbIM NOKA3ATEJIEM
W EE CBOWCTBA

47. OnpepeneHue CTeneHu
C UenbiM OTpUUaTeNnbHbIM NokKasaTenem

B chnpasouHOoil JHTEpATYDE MOMHO HalTH CBeIeHHMA O TOM, 4TO
macca Conuna pasHa 1,989 + 10™ r, a macca aroma sojoposa pasza
1,674 - 10 *' r. Banucer 10* ozmauaer NIPOH3BEIEHHE TPHAIATH TPEX MHO-
JKHTeNel, Kadapii m3 KoTopeix pased 10. A kaxos cmbich samucu 107247

BrinuineM noclaeloBaTelbHO cTeneHH uHeaa 10 ¢ moxasatenamn 0,
1, 2 51 T. 1.

[Monayuum crpoxy 10°, 10', 10% 10%, .. .

B armoil crpoke Kasioe UHCI0 MeHbIIe CIeIVIOHEero 3a HHM B
10 pas. Ipogonsas cTPOKY OO TOMY e 3aKOHY BJIeBO, Mepel WHCIAOM

1 1 1
10" enegyer HanmMcaTe HHCID ey nepejs 4HeIoM = — UHCIO
. S— nepen 4HCcA0M 1 ymeno ER u 1. g. Hoayanm
100 10° ’ 10° 10° T
1 1 1

RESPRE. TRAPEL GOVt |1 10001 | 1 0 | 1 <l 1 { PO 1
1 10 10t (1)

5. Crenede C¢ ueneIM NOKA3ATENEM W @8 CBOWCTEA
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L] e
B crpore (1) copasa or duena 107 noxasarens Kampgoil cTeneHHd
HAa 1 MeHBIIE NOKAZATENA clelViomieil 3a Hell crenenn. PacnpocTpaHfas
ATOT 3AKOH HA YHMCJI4, cToAmme ciaespa or umeaa 10°, ux zanuceiBaior B

1
BHAE CTEIIEHH YHHCIIA 10 ¢ OTPHIATEJBRHEIM IIOKA3IATEIIEM. Bumecto ?
1

numyTt 10!, Bmecto 1—;2 numyrt 10 2 BMecto # numyr 10 moron

TMonyuawr , , )
i 107 300 1Y 10730 105 100w
1 1 _g 1 -3 1
Urak, 10" oswawaer —, 10° osmawaer —;, 10" ozHauaer —
1y 10¢ 10%
u 7. 1. Takoe coraameHHe IPHHEMAESTCH 1A cTeneHeil ¢ MObBIMY 0CHO-
BAHHUAMH, OTJHYHBIMH OT HYJA,

Ecam a # 0 m n — menoe oTpHOAaTeNlb-
HOE WHCIO0, TO

Ionsayace aTHM OUpeleleHHeM, HalJeM, 4TO

r=t_21,
o 25
1 1
(-3)'=—=—;
(-3y' 81
lx_-:i ;
| = ~-8.
[2J far
\ 2/

1
Bripasxennio 0" npu 1eJoM oTpUIATE BHOM 1 (TAK e Kak u npa |
n = () He NPHOHCHIBAKT HHKAKOrO 3Ha4YeHWd; 3T0 BhIpasenue |
HE HMEeT CMBICIA.

- . T T I ' ' ''"= "=

HanmoMHHM, 4TO OpPH HATYPAABHOM f 3T0O BRIPAMKEHHE MMEET CMBIC]
H ero 3HAUEHHE DABHO HYII.

Bepuémea ® IpHMepy, pPaccMOTPEHHOMY B Hauane nyHeTa. Tenephs
MBI 3HaeM, 4To samuck 1,674 - 102! r, sepamkawilas Macey aToMa Bo-
JA0poaa, o3anadaeT

1,674 - 102 r = 1,674 + —

1 “Z-I.

262 Crenenb ¢ LENLIM NOKA3ATENEM

r= 1,674 : 10 r = 0,000...01674r.
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1172, 3aMenuTe CTeIeHb © IEJEIM  OTDHUATENRHRIM [TOHASATEIEM

IpodBID:

a) 107% r} x2%

6) 9% n) (aby %

B) a'; e) (a + b) .

1173. 3amenuTe Apodk CTENISHBID ¢ OTPHIUATEIRHEIM MOHASATEIEM:

1 1 1 1 1
a) —; 8y —; B) —: r) —: o) —.
) ) 3 = ) 5 A g

1174. ITpepcraBkTe HHCIA:

1 1 1
a) 8, 4, 2, 1, e H = B BHJE CTEIeHH ¢ OCHOBAHHeM 2;
) A ¥ —I—, l, 1, 5, 25, 125 B BHAe CTENEHH ¢ OCHOBAHHEM 3.
125 25 5

1175. IlpegcraBwTe YHCIA:

a) L, L, 1, l, 1, 3, 9, 27, 81 B BHe CTElleHHU ¢ OCHOBAHHEM 3
Bl 27 9 3

&) 100, 10, 1, 0,1, 0,01, 0,001, 0,0001 & BHOe CTEIEHH ¢ OCHO-
panuem 10,

1176. Briuncnure:
P, 2

a) 4% B) (1) 4 ‘ ;o ) [1

,,

I

11 woory
2

-y | =

A 3 Al 2
O Y HED® o 2 w22 w1125

1177. HafigurTe sHaueHHe BLRIDAMEHNAS

a) —107%; B) (-0,8)%; x) —{-2)%
6) -0,2% 1) (-0,5)%; e) —(-3)%
1178. Brruucawre: R
D05 w2 04k
¢ 3B o2
6) 2,57 r) [11] ; e) |21 .
| 8) . a3

& 15, CrenedHe ¢ UBNBIM NOKasartenemM W ee CBOWCTBa | 263



1179, CpapuuTe ¢ HYJIEM 3HAUYEHHE CTENEHN:

5 7 5\°
2) 9°% B 1% w(-2)
4 3"
6) 2.6 N (-3.9% e (23 .
1180. Bepno am, uto:
a) ecx @ = 0 u n — uenoe ureno, To a’ > 0;
6) ecim a = 0 m n — YETHOE OTPHIATENBHOE YHCIO, To a” = ()
B) ecnu a < 0 u n — HeudTHOE OTPHIATENBHOE YHcI0, To a” < 07

1181. HaiinguTe aHaueHMe BRIpAMKeHWA ¥, eciam:
a) x = -7, p=-2; B} x = 2, p = —6;
6) x =8, p=-1; rx=-9,p=20.

1182, Kakoe anaueHHe NPUHUMAET BbIpaXeHHe —Xx*, eciiu:

a)x=-1,p=-2; B x=2 p=-1
6) x = 0,6, p = -2; r) x =0,5, p= —57

1183. HaitauTe snavennd BeIpaXeHuil x" u x ", ecan:

1 = = I
a}x=E,n—£, B} X 3 2;
E}x=—%,n=3; r)x =-1,5, n = 3.

1184, Haiigure aHavenye BML‘I&D‘HEHHH:
a) s 473 n) 3%+ 47
6) -2 - 1075 e) 2% — (- 2)

n]zs-(—g}; w) 0,57 +|‘|

n10-[-1] ;303 + 0,1

1}
\ E'
1185. Brrunciaure:
By 6«12 1) 1.3° - 1.8

f vl
6) —4-8% nm)12- é ;

F

B) 6 -32% e)25+ 0,172

1186. IlpeacTapbTe BRIpAKeHHEe B BUIe Apobi, He colep:xaleil creneHn
¢ OTPUIATENBHBIM NOKASATEIEM:

a) 3x % n) x" e ®;

O} X e) —9yz &

B) Sab ' #) 20x + 7

r) Slab) ’; a) 10x Yx — y} i

v 7.9 Tnasa VI



1187.

1188.

1189.

1190.

1191.

1192,

“rid.

[IpeacraBeTe B BHOE NPOH3BEIeHNA APODL:

3 24° 1 Za
a) —; B) —&; R ===} ) ——i
) e ) et ) .rz_uu (e —2)°
"" (a+by (c+ b)°

6) =; o i e ; S

) u ) TH ) Bt 2 — by

IIpemcTaBbTe B BHUAe ApodH BhIpaxeHHe:

a)a®+ b3 B) (@ + b "YWa' - b);

6) xy ' + xy ® r) (x — 2y )x' + 2y).

[MpeobpazyiiTe B ApodL BREIpAMCHHE:

a) (@' + b 'Wa + b))’ 6) (a — b)%a® - b 7).

OnpegenuTe MHOMECTEO 3HAUYEHHH X, OpH KOTOPEIX (yHEIHA

= (x — 2) ! npuaMMaeT:

a) DOIOMHHTENBHEIE 3HAYEHNA] 0) orpUIATEIbHEIE 3HAUEHMA,
[Ipy KaAKKMX HATYPAJIBHBIX N Ipodb (n =77 NPHHUMAST HATYPAJL-
Hele 3HAYeHUA? I

Haiigure woadupunment obpaTHol DponoprLHOHAILHOCTH, 3HAHA,
HTo 28 rpaduiE npoxoiHT depes TOURY:

a) A(l,5; 8); 6) B(0,04; —-25).
CBOMCTBAa CTEeneHu C uensiMm nokKasarenem

HapecTHBIe BaAM CBOHCTBA CTEHEHHM © HATYDAJEBEHEIM IMOKA3IATENEM
CIIpapeIHBELl W JJOA CTelneHn o J00EIM HeJlbIM IIOKA3ATe JIeM [HY}RHU
TOJABKO NPEANOJIANATR, 4YTO OCHOBAHHE CTelleHH He PDABHO HYJII'D}

Jna gamgoro ¢ = 0 ¥ 100BIX HeIBIX M H 7

am = ﬂrJ iy am + n’ [1}

a.ﬂ‘] : aﬂ = ﬂiﬂ = H’ [2)

{ﬂﬂt}ﬂ == amn’ [3]

ana raxaex a = 0, b = 0, 1 moboro menoro n

(ab)" = a"b" (4)

,u-.ln un X

] 5

| == (5)

265
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ITH cBOHCTBA MOSKHO JOKA3ATH, ONHPAAChE HA ONpele/leHHe cTeneHdn
C IeThiM OTPHIATENBHBIM MOKASATEAeM W CBOHCTEA CTENEHH ¢ HATYPAJL-
HBIM OOKAZATEIEM.

JoraxeM, HAOPHMEP, CHPABSLITWBOCTE CBOficTea (1) (ocHoBHOTO
CBOMCTEA CTENEHH) AJA caviad, KOTLA NOKA3ATENH CcTeneHeil — nensle
OTpHllaTeNRHEEe ducaa. Muade rosopd, gokamkem, 4To ecan ko u o p
HAaTypaibHble yncia n a = 0, toa " -a? = a* »,

Hmeem

-k - 1 1 1 1 k+ph  _—k-p

k

3aMeHAA CTENeHH d cTe-

|‘].|III i

NeHbIO d MBI BOCHOJLIOBANNCE ONPEJeeHHeM CTEIeHH ¢ IIeJBIM
OTPHLATEILHEIM NOKA3ATeIeM. 3aMeHAA NpPOH3BelAeHHe a'a” CTeneHbIo
a® ' P, MBIl MCHIOJB3OBAJIN OCHOBHOE CBOMCTBO CTeNeHH HATYPAJILHEIM
MOKAZATEIEM.

W3 cBoiicTBE cTeNeHW EBEITEKAET, YTO JeHCcTEMA HAJ CTEIeHAMH C Ie-
JALIMH NOKAZATEIAMH BEINOMHAKTCA [0 TeM e NpaBuIaM, 4To M gefi-
CTEMA HAJ CTENeHAMH ¢ HATYDPAJIBHBIMH MOKAZATENAMH,

u a” apobamnm g ip H apobn Tt
£

-k + p)
¥

Opumep 1. Ilpeobpasyem npomssesenne a '@ - a°'.

b Ilpn yMHOMEHHH cTeneHell ¢ OAMHAKOBLIMM OCHOBAHHAMH OCHO-
BAHHE OCTABIAINT TeM e, a MNOKAZATeNH CTeneHell CHJIAIBIBAIOT.
Hmeem

a o 1T 4+ 1 ;
u]¢+a_l___a'| a]=ﬂ:].

IMMpumep 2. [peobGpasvem uacthoe b : b°,

L 4 IIDH IeJeHHH CcTeneHeil c OIHHAKOBEIMH OCHOBAHHMAMH OCHOBAHHEe
OCTABMAKT NPEMHHAM, a H2 DOKa3ATe]AdA CTeleHH AeJHMOr0 BhLIYH-
TAKT MOKA3ATeNs CTENeHH OeJIHTeSIHA. Hmeem

B b =t % = pB,

Jna crenedeii ¢ HATYPAJIBHBIMH H HVJIEBLIM NMOKAATEIAMH MEI MOI-
JH OIPHMEHATE IIPABHJO deJIeHHA cTeneHeil ¢ OJMHAKOBBIMH OCHOBAHMA-
MH B TOM CIOVHAES, KOra MOKA3ATENb CTEeHH e/ IHMOr0e ObIJ He MeHbIIe
NMOKA3aATeIH CTelnmeHH JeTHTeA. TEI[EFIL, nocje BBeIeHHUA cTeneHeld ¢ ie-
JABEIMH IOKAIATEJIAMME, 2TO OrpaHHYeHHMe CHHMAaeTCHA: NOoKa3aTeJaH cTele-
Hel efMMOro W JeJHTe/ A MOTYT DRITE AHOOBIMH [MEJABIMH THCJIAMH,

Mpumep 3. YupocTum BeIpaMeHHe (2a®p 5y 2
P Caauana npuMenum ceoicrso (4), a sarem — cpoifcteo (3). HMeem

(2302 = 22+ (@®Y3b )2 = ia 6plo

ILECERI] Crenens © uensim nokasatenem



Ynpaxsexus

1193.

1194.

1195.

1196.

1197.

1198.

1199.

1200.

1201.

Haiigume sHaueHHe BhIPAMCCHIH!

g): 8" 8 ry 2% ;. 2% x) (27
8y 24 % 23 5% 5% a) (5%)°% - 5%
) 10°-10°-10% e)8*:3; w) Vg s,
Brrancianre:
a) & 1% 510 ) 4% 475 m (2%

,.“4 ,lxla ,1.:: ,I,-l -
o) \3) * El ; r) |E :,tEJ 3 e) (0,17°)".

Horamure, 4To crenedHy JNob0oro OTAHYMHONO OT HYIA WHCIA ©
NPOTHEOMIONOMHBIMH NTOKAZATEIAMHE B3aUMHO 0DpaTHEIL.

Ioramure, yro ;: " —-!Tg]n npu awbom merom n, a = 0w b = 0,
Briuncnure:
P
a) (1] moor 1) 0,002
6) 'E| 1; ) !.,IEI :: o |,_1F1_~.-.'1.
L4 Y, =,

[MpegcTasbTe BEIPAMEHHe B BHAES CTEIEHW ¢ OCHOBAaHHMeM 3 M Haii-
IATE ero 3HaYeHWe:

8)27:83% 6 (@)-81% 9*:3% r)81*: (92

an,ILCTEBI:TE BRIpAMEHHE B BHAe CTeleHH ¢ OCHOBAHHEM 2 o maii-
AUTE ero aHa4dYeHHue:

a) £-2% 6)32-@2Y; B)8'-4% 0416

IlpencraseTe BhIpAXKeHHE, B KOTOPOM /il — [Oejoe YHCJA0, B BHIS
CTEINEeHW ¢ OCHOBAHHMEM 5

Ei]' 5r.'t . gm | 51 m; E':l (5.-?1}2 . [5 3}"‘1; B} 625 5-1.m 2_

Brraneanre:
! . 5-21 g710, gf
82 . 4% 10" : 107 e *) "R
a) B) 0 )y ) (-3
. re 5 42.g8 3 'ﬁ'z"l_“
6) 9% 27% 1) 125%: 257 gy 2 et 3) = 1255

§ 15. CteneHb C UeneiM nNokaszatTensem W €8 CBOWNCTEA | 25?



1202,

1203.

1204.

1205.

1206.

1207.

1208.

1209.

HaiinuTe 3HAUEHHE BRIPAMKEHMHS:

o o 5 —f 2
a) 12571 - 25%  B) (610 : 6, 1) ““4#
6) 1673 - 45 r) 12° : (12 % e) -9
(5 ]
(dar paGomu & napax.) 3Hafg, 9To M — IEJ0e YHCIO, COKpa-
THTE ApODh:
25" _ 6™
a} ‘;;Em-]’ ﬁ}zm 1,3"“"“
1) PacopegenuTe, KTO BRINOMHAEST 34JAHHE &), 4 KTO — 3ajJaHHe

0), ¥ BRIDOJHHTE HX.
2) IllposeprTe ApYT ¥y APYTa, NPABHJILHO JH BRINOJHEHE! 3aaHWA.
3) Henpassre ommbke, ecad OHH QONYVINEHB.

IlpeacTapeTe KaKUMH-THGO Tpemsa chocolaM BeIpaKeHHe X ©

B BHIAE NMPOH3IBEIEeHIA cTeneHei.

IlpeacrapeTe Bhipasenue a'’, rge a # 0, B BHAe CTeneHH:

a) ¢ ocHoBaHMeM a'; 6) ¢ ocHoBanuem a °
IlpencTaBbTe B BHIE CTENeHH ¢ OCHOBAHHMEM X YACTHOE:
a) 210 . yl2

L] *
6) x% x°%;
p) x"~1: .'1""8, raoe i — [eaoe 4Hcio;
r) x° : x" %, roe n — uenoe umeno.

¥YOpocTuTe BRIpAMKEHHE:
a) 1,6ab - 6a *b; r) 3,2x 'y J-gry;

3

Ei} Im 2n~1 . Bm:;n..z; ﬂ} épqq-;: ; 1 9 K

EPQ :

B) ﬂ,ﬁfzd‘+éf 4t ) 3%::"‘1:"“.0,5&"&2”.
Hﬂﬁ.ﬂ.]’fm JHAYEHHE BBIDAMCEHHA:
a) 0,2a “b' - 5a°0 * npn a = -0,125, b = 8;

6) —a'b®.81a’h" mpu a=1, b=1.
27 7 14

YOpocTHTE BRIpAMEHHE M HAWIHTE ero 3HAYeHHe:
a) 1,6x 'y'z : 5x3y i npu x = —0,2, y = 0,7;

1|

) gxﬂy"!-BGxﬂy'4 npu ¥ = 127, y=

&
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1210. IlpepcraBbTe CTENEeHE B BHAE NPOH3BEIeHHA:

3
H.] {a-]b-ll-z; B] {U,ﬁa_ﬁbﬁ} 12; ﬂ]’ [%p'ﬂqzj :
6) (x%y "% r) (-2m°n%)% e) (-0,5x y').
1211. IlpeobpaayiiTe B NPOH3BEIEHUE:
a) (6a b) s B) (-0,3x °y") %
. ] 1
(3 _13-3 A
6) |Za'b g r (— ) ;
) |Ja7'b] ) (P
1212, IlpeacrassTe B BHAe CTENEHH NPOH3BEISHHA BhIDAMKEHHE:
a) 0,0001x *; B) 0,0081a"h '%;
6) 32y % r) 10"x *"y*, rae n — nenoe umHcao.
1213. VopocoTure BhIpareHHe:
127y sx Lyt ox%
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1214. ITpeobpazviiTe BRIpAXKEHHE:
18x % * p lde
ke T g} .=
a) 7 39x 8 ) 3c? .
5a”  Th Y 267y
§) =il r o
) b7 25a ) v ¥ 135

1215. ¥npocTHTe BEIpAMKEHHE:

5 -4 4 2
0,252y - [ X5 ]| p) [ ] -(5a’be) *;
a) ( y Y [45’3 ) | o) )
o (ZE) (L)% o (22) (22
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1216. IlpeocdpazviiTe BhIpa:eHHe:
£ 12 PR
2x o waz (a] .
a) |‘3y_2J 12xy%; B) (2a70') -4 ;
. - 7 g
6) 4a’ .| %] ; n [ 2] -y
o vy )
1217. Hssectno, uTo ¥, M X, — KOPHH ypaBHeHHa 8x" — 6x + n = 0
u X' +x,' =6. Haitaure n.
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1218, Pemure ypasHenue
2x-T + dr+2 = 5
¥+1 x—1

1219, Hailigure obaacts onpejiefedus QVHKIIHI

a]y=1: Ejy=1

x| — x | + x

1220, Corparure apoib %, aHad, uTro b = a + e.
L

KOHTDGﬂbHHE BONPOCkLI U1 3aaHUA
Chopmynupyiite onpeneneHue CTenedn ¢ UensiM OTPUMUATeNbHLIM No-

~ kasaTenem.

. ChopmynupyiiTe CBOMRCTBA NPOWM3BEAEHMA W YACTHOrO CTENEHER C oaw-
HAKOBBIMKWM OCHOBAHWAMIK KW UENkIMK NOKAZATENAMA,

| Kak BO3BECTM CTENEHb B CTEneHb?
_© Kak B03BECTM NPOW3BENEHWE W YACTHOE B CTENeHL?

. _CTAHDAPTHbLIA BUA YUCNA

49. NoHaTue cTaHAapTHOro BMAa Yucna

B Hayke M TeXHHKe BCTPEUAKTCA KAk O4eHb GONBIIHE, TAK W OMEHD
MaJble NOIoMHTeIBHEEe Ynceaa. Hanmpumep, ﬁDJ]I:-LIIH\II YHCIOM BhIDAGKA-
erca obbéM Bemiu — 1 083 000 000 000 km®, a ManmiMm — auaMerp
MOJIEKYIRl BOARI, KOTOpPLIE pasen 0, 0000000003 .

B obbiHOM DecATHYHOM BHAe DONBINHE M MAajble YHCIa Heyaodno
YUTATE M 3AMHCHEIBATE, HeVI00HO BRINOJHATE ¢ HEMH Kakue-nubo aeit-
cTEUs. B TakoM caydvae DOMe3HBIM OKASHEIBAETCHA MpeicTaBleHHe YA
B BHge a - 10", rae n — uenoe uncao. Hanpumep:

125000 = 0,125 - 10% 0, 0031 = 3,1 - 10
0,237 = 23,7 - 10°?

Ipencragnm waxmoe ua uncen 1 083 000 IJIDI‘.} 000 uw 0,0000000003
E BHJE NPOMIBEISHHA 4Y4HC/A, 3AKJYEHHOID MedIy eIHHHIeH H Jecd-
ThIO, H COOTBETCTEVIOIMEN cTenenn uwmcna 10:

1 083 000 000 000 = 1,083 - 10'%;
0,0000000003 = 3 - 10",
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lopoparT, yTo MBI aanrcaad urcaa 1 083 000 000 000 1 0,0000000003
B cmaHdapmuom sude. B TakoM BHOIE MOMHO OpPeJCTABHTE JWDoe mo-
JOFHTEABHOS YHCIIO.

CTBH,E[EIJTH]:\IM BHIOM YHCJIA O HA3BIBAIOT €0 3ANHCE B BHIOE
a-10", rge 1 = a < 10 u n — uenoe yucao, YHcao n HAIE-
BaeTCcH napaﬂxom YO0 .

— = - = 3 e — e — — — i T . e SES W e —

Hanpumep, nopajgor uHcia, eBepaxkawomero obeéM 3emau B KyOH-
YeCHHY KWIOMeTpax, pased 12, a mopagok 4Me/a, BRIPASKAKIIErD AHA-
MEeTp MOJEeKYIIEl BOOBI B Merpax, pased —10,

Mopagok wWwHCIAa JAST NPEICTABIEHHE 0O TOM, HACKOIBKO BeJIHKO
HIH Magdo aTo uyueao. Tak, ecaM NopAjoK 4YWCIA o paBeH 3, TO aTo
osgauaer, uro 1000 < o < 10 000. Ecau nopagok uHeaa a paped —2, TO
0,01 < o < 0,1. Boasmoil ToT0KHTEIRHBIH MOPALOK MOKASLIBAET, YTO
YHCI0 odeHb Bennko. Boasumoil mo MOZVIN OTPHIATENBHBIH TTOPALOK
noKasLIBaeT, YT0 YHCI0 0YeHB MAJO.

Mpumep 1. Ipencrasum B cTapgapTHoM BHAe dncao o = 4 350 000,

b+ B uyHCcIe O MDOCTABMM 3AlATVI0 TAK, YT0oDBl B IIeJIOH YACTH OKAZA-

Jack ogHa uudpa. B peayiaerate nmonyuaam 4,35, Ormeauns zanaToil

6 uudp cnpasa, mMel yMeHbmman uucao o B 10° pas. IMosromy a
Goapwe uyucna 4,35 B 10° paa. Orcona

a = 4,35 - 10°
Mpumep 2. lpegcraBum B crasgapTHOM Buje ducio o = 0,000508.

b B upcie o DepecTABMM 3JAMNATYH TakK, 4ToDBl B IEJOH MACTH OKAa-
3alack OJHA OTJAMYHAA OT HYJAA OUdpa. B pesyabTare nNojayuyuTes
5,08, [lepecraplBE 3ANATYI) HA YETHIPE 3HAKA BIPABD, Mbl VEEJIH-
yuaM umeso o 8 107 paa. IMosroMy uucao o menbue yucnaa 3,08 B
10" pas. Orciona

a = 5,08 : 10* = a,oa-ﬁ;; 5,08-107",

YnpaxHeHus

1221. HazoBuTe nopamgoK 4HHCAd, NPejCcTABIeHHOTO B CTAHIAPTHOM BHIE!

a) 1,2 - 10% B) 2,7 - 107%; x) 4,42 - 10%

6) 3,6 - 10% r) 6,3 - 10 %; e) 9,28 - 1074,
1222, Bannmiure B CTAHJAPTHOM BHOE YHCIIO:

a) 52 000 000; ) 675 000 000; a) 0,00281;

o) 2 180 000; r) 40,44; e) 0,0000035.

1223. 3anumuTe B CTAHJAPTHOM BHJIE:
a) 45 - 10% 6) 117 - 10%; 8) 0,74 - 10% r) 0,06 - 10°,

§ 16. CTaHpapTHLIl BUO Yvcna
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1224,

1225.

1226.

1227,

1228,

[MpencraBbTe YHCIO B CTAHAADPTHOM BHJE!

a) 1024 000; B) 21,56; a) 0,000004; #) 508 - 10°7;
6) 6 000 000; r) 0,85; e) 0,000282; a) 0,042 - 10°,
Macca Seman npubmsénso pasaa 6 000 000 000 000 000 000 000 T,

a macca atoma Bogopoga 0,0000000000000000000017 r. 3annmm-
Te B CTAHZADPTHOM BHJle Maccy 3eMJM M MACCY ATOMA BOAOpDOIA.

Bripaaure:

a) 3,8 - 10* T B rpammax; B) 8,62 - 10" kr B TOHHAX;
6) 1,7 - 10" kM B caHTHMeTpax; r) 5,24 - 10” cM B MeTpax.
IlpencraesTe;

a) 2,85 - 10* em B kuIOMeTpax:
6) 4,6 - 10* M 8 MH/LIHMETPAX
B) 6,75 - ll[Illl5 I' B TOHHAaX:

r) 1,9 - 10* v B kurorpaMmax.

Brinonuure yMHomenne:
a) (3,25 - 10% - (1,4 - 10%; 6) (4,4 - 10°%) - (5,2 - 10Y.

50. PeweHnne 3apay c Gonswummn
n ManbiMmi yUMCnamu
Hﬂﬁﬂﬂhﬁ-ﬂBHHHE CTAHIADTHOI'O BHIA YHCIA [MO3BOJIAET ONnepHpoOBATE

OONBINHMH H MAJBIMH 4HCAAMH B CAMBIX pasHbix cHTvanuax. IMowxamem,
KaK yaobHA 2Ta 3a0HChL, ecIH Tpedyercd CPABHUTE OYeHB OOJLIIHEe YHCIA.

Mpumep 1. B rabnune npupegens niaaHersl Condeunoil cuoeremMbl H
ANA KamIol M3 HUX yKasaHo e npumepHoe paccroanue jo Coanua,

BriscHuM, kakaAa H3 naaHer, Damske peero ¥ CoaHoy M kakasa —
ganwine Beero ot Connna. PacmomosHm njaHeThl B NOpAIKE WX Via-
JéHHoCTH oT CoJIHIA.

P Bee paccTOAHWSA TpeacTaBIEHB

Ilnaneta Paceroanne, KM
B CTAHZAPTHOM BHAE, T. €, HAM Ha-
Seniin 1,5« 108 BECTEH MOPAIOK KAaXIoH Ha oTHX
peauuud. Ma rabaunm BmaHO, uTo
Hnurep 7,78 - 1;0_H____ HAMMEHBINWIT [OPAJOK HMeeT wqu-
Meprypuii 5,8 - 10° ca0, pasHoe 5,8 - 107, 7. e. GaMe
peero K ConHny HaxoawuTea Mepry-
Hentym 4,497 - 107 puit., HaumbGonwsmwuit nopanok, pas-
. HEII JIEBATH, MMEOT 4YHCI8, BhIpa-
Ypau 2,87 - 10 smawiue paccroaausa or Coanma go
Caryps 1.42 - 10° Tpéx naaHer — Henryaa, ¥YpaHa u
— Caryvpua. Tak Kak DOpPAIOE 3THX
Benepa 1.08 - 10* UHCET OJHH B TOT e, To, YT
T 7S Y3HATE KAKOES M3 PACCTOAHHI D0Ih-
Mape 2,28 - 10 1Ie, HAZO CPABHHTL NEPBbIE MHOBH-
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e — uMcaa 4,497; 2,87 u 1,42, Hauboaesumee M3 aTHX 4YHCeT —
aro uHceao 4,497, aHauwr, gaabime Beero ot CoaHia HAXOIUTCA
HenTvyHa.

Ogue ¥ TOT e NOpPALOK, PaBHEIH 8, MMET YHCIA, BRIPAKAK-
e paccroaaua ot Coadna go maader 3emnas, Huarep, Benepa
1 Mape., Tak wax 1,08 < 1,5 < 2,28 < 7,78, To pacnojo:keHHe
aTHX NIaHeT Takoeo: Benepa, Semas, Mape, IOnurep, Oxonuarens-
HO uMmeem: Meprypuil, Benepa, 3emnsa, Mape, Hnwurep, Carypu,
Y¥pan, HentvH.

CTaHﬂ.ﬂ}:}THD[ﬁ BHO YHCIA _Y.I[DﬁEH H IIpH CpABHEHHH OYeHb MAJBIX
YHCeM.

IIpumep 2. B xU3HW HAC [NOCTOAHHO CONPOBOMAAIOT PA3THYHBIE
mymel. B akyeruke cuay 3Byka mamepsiior B Br/cm® (BarT Ha KBa-
ApaTHeIi canTumMerp). CpaBHHMM LIOPOX JHCTBEB B Jlecy B THXYIO
noroay (oH omenupaercs kak 1 - 10'° Br/em? } M UIYM HA OMHBE-

b y z 10 Joo
NEHHOH ropoackoil vanne (1 - 10 7 Br/em®).

b Mz sroro cpaBHeHHMA BHAHO, 4YTO IOVM HAa TOPOJCKON VJIMIE HA
2 nopagkos, T. e. B 100 000 paa, rpoMue miopoxa JHCTEEE B Jecy.
HerpyaHo caeiaTs BRIBOJ O TOM, KAKOH M3 BTHX +«IIYVMOB# GIaro-
NMpUATHeEe V1A 4YeJOBeKA.

YnpaxHeHus

1229, Kaxoit (JIVTH npoilaéT ceer 3a
2,8 - 10° ¢ (ckopocTE cBeTa paBHa
3+ 10" gm/c)?

1230. (Jdaa pafoms & napax.) a) Mac-
ca 3eman 6,0 - 10* xr, a macca
Mapca 6,4 - 10** kr. Yro Goasine:
Macca SJeMad MIH Macca Map-
Cd — M BO CKOJNBKO paz? Peayib-
TAT OKPYIAMTE 00 JecATHIX.

6) Macca FOnwrepa 1,90 « 10°7 &r,
a macca Bemepm 4,87 - 10* kr.
Yro menbme: macca Hnwurepa
nan macca Benepm H BO CHOJb-
ko paa? PesyiabraT OKpYrInTe mo

eIHHHLL.
1) PacopeneanTe, KTO BBIIOJIHAEST
3ajaHue a), 4 KTo — 3agaHue o),

U BLINOJIHATE HX.

2) Ilpoeeprre ApYr ¥ ApVra, MPaABHIBHO JH BLINOJHEHL BEIYHC-
JEeHHA,

3) HenpaesTe monyineHHble omnOKM,

4) Pacnoso#uTe yEaA3AHHBIE NJIAHETHl B HOPAAKE BOIDACTAHMA HX
MAace.
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1231. I[lrornoers xeneaa 7,8-10% kr/m®. Haiignre Maccy xeneanoii
IJHTH, AJIHHA KoTopoii 1,2 m, mmpuna 6-107" M u Tommuna
2,5:-107" m.

1232, Yuena sanucanbl B CTAHIAPTHOM BHJIE:
3,76-10% 1,9987-10% 5,001-10% 0,9999-10% 1,9899-10°,
Pacnonoxmure HX:
a) B NOpAAKE BO3pacTaHuA; 0) B nopajke yObIBAHHUA,

1233. Yucoa zanuMcaHbl B CTAHIAPTHOM BHIE:
7,89-10% 1,11-10% 9,99-10% 1,02-10"™; 1,11-10",
Pacnonomxure ux:
A4) B NOpAJKe BO3PACTAHHA; 0) B mopAlke yOLRIBAHHA.

1234. Camoii aauHHOH pexod B MHpe ABIAeTcA AMaioHKa, e€ JJIMHA
7100 gm. Bropas no nporsaénsoctd pexa — Hua, Eé gnuna
cocrapaaer 6670 xm. Pexa Jlena tsanerca ua 5100 xm, a pexa
Mexonr umeer nporsaxénHocTe 4500 kM. 3anHmINUTe JJIHHY 9THX
per B CTAHJAPTHOM BHIE.

1235. B crakame ua 200 r comep:umres 66,822 -+ 10*° mosexya Bojsl.
Haiignre Bec ognoil MOJEKYABL BOJB ¥ 3ATTHIIATE €U0 B CTAHIAD-
THOM BHE.

1236, B aromMuHOl (hHanKe 3a eJHHUIY MACCH NPHHATA ATOMHAS &IHHN-
1na maccel (obozHauvaeTcA a. e. m.). Hapectno, uro

1a e M. = 1,66-10% .

Bripasure B rpaMMax Maccy oJHOTO ATOMA BOAOPOAa, MemgH, Hoaa
M a30Ta, 3HAA, UTO:

Macca aromMa eBojgopoga pasda 1,008 a. e. M.,

Macca aromMa Mmend paeHa 63,546 a. e. m.,

Macca aroMa iloga passa 126,904 a, e. m.,

macca aroma azora pasaa 14,007 a. e. M.

i123‘?. Haiinure sHadeHHe BRIpaskenns (2 — \E]“'? - 4:»."'5

1.1233. IMpu kakoM 3HAYMEHHH M CYyMMa KOpHeil ypasHeHHA
3x* - 18x + m =10

parHa NPOM3BEIEHHID ATHX KOpHei?

1239, Haitaure menble oTPHIIATEIBHBIE JHAYEHHA X, KOTODBIE ABIAKTCA

. 4-3x
! pEIIEHHEM HEPABCHCOTRBA 5 xr<11.
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11240, 3amennTe ¢ KaKUM-THO0 HATVPAILHBIM YHCIOM TaK, 4YToOL He
HMeJda pelleHUi CHCTeMA HepABeHCTE:

i

H} !3.1' > 4(}:81 ﬁ} 1 o ﬁr < 19,
15.:\:—:1{!‘.}; {41‘—{1{6.

K’DHTpﬂ.ﬂbeIE BEONPOCHLI U 3a03aHAMA

—_——

1

‘WE Kakylo zanuce 44cna HasblBaT ero CTAHOAPTHBIM BMOOMT
;‘E;E MNokaxnTe HA NpUMEepe, K3k NPeAcTaBuTe HMCNO B CTAHOAPTHOM BWIE.

Hna mex, kmo xouem 3namo Ooabuie

-1 2

S51. Pyvkumm y = x My = x

M UX CBOWUCTEBA

PYHKIMA, KOTOPYI MOMHO 3aaTh (POPMYJI0H BHIA
y =x",
rjge x — He3ABHCHMAA IepeMeHHAA W 1 — leJoe YN0, ABRISeTCH ome-
neMHOU (yHKyuel ¢ 1eIbIM NOKAZATEIeM. .

Co cTeneHHBIMH (DYHKIHAMH § = X° H J = X' BBl NOZHAKOMIINCE
B Kypee anrebpel 7 kaacca. BaMm sHakoMa Tak#se cTeneHHAdA (OVHKIHA

¥y = X — OHAa ABJIAETCH YACTHRIM NI ;
ciayuaeMm mnpamoii npomopumonans- ||| .&"“.l. | 0 I ) 5 ) B N 55
HOCTH Yy = hx [HPH k= 1]_ | T - U . 1 | O O e . N o

Pacemorpum  tenepk (QyYHKEIHK
y=x WYy = x° BLIACHUM CBOii-
cTRA 2THX GyvHKIHH ¥ ocobeHHOCTH
ux rpapuros. OrMeruM cpasy, 4To
ofaCTRI0 ONpeJeeHuA Kamiol mua
ITHX PYHEIHH ABIAETCA MHOMECTEO

[Tyl 111

BCeX fefiCcTBHTeNBHBIX YHCEN, KpoMe | |+ | 0} 11213 4-
HY A, R B A

Ilepeuncium ceodcmea $yax- [ | \ i EEEEN
uue y = x ' m ocobennocrw ed rpa- [ [ [ | [ [ [ [ [\ . ST 1]
drrra. | L O I L

1.Ecau x > 0, vo y > 0; ecom 11T
x <0, oy <0 |_4

B camoM gene, X M ¥ NPHHEMAIOT
SHAYEHHS OJHONOD 3HAKA. Puc. 78

Ana Tex, KT0 xo4eT 3HaTe Donblwe

2T
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Tak mar

To rpadurom PVHKIIMH ABIAeTcA rEneplola, paAcOoNo:KeHHAd B mepBoi
M TpeTheill YeTBEpTAX KOOpAHHATHOH mwiockocTH (puc. 78).

2. TIpoTHROMONOKHEIM 3HAMEHHAM APTYME@HTA COOTEETCTEYHIT NpPO-
THEOTIOJIOKHBIE 3HAYeHMA (hyHKEIHK,

HeiicteMTe bHO, eCAH X, H —X, — 3HaYeHHA apryMeHTa, TO COOT-

1 1
RETCTEYWIIHE MM 3ZHAUEHHMA (PYHEOHH X, #u (—X,) TaK#e ABIAOTCSH
NPOTHBOMOMOMHBIMM YHCIAMH, TAK Kak

o
5 |
1
(x) ' =——.
[ o
Eeau rouwa M(x, y,) npHHALISKAT rpaiHEy {11},FHRIJ,HH y=2x" 10
Toura M'(— Xoi — IYy) TAKME NPHHALTE:RHT rpathury sroil dynxnmun. 3Ha-

unT, Kaaaoi Touke M(x,; y,) rpaduka coorsercTByer Touka M'(—xy; —Yg)
TOTO e rpadnka.

Toukn, UMelHe NPOTHBONONOMHBIE AGCIHCCEl W NPOTHBOIIOJOM -
HEIE OPAMHATH, CHMMETPHUHE OTHOCHTEILHO Haudana koopauHar. Cieno-
BaTEABHO, IPAPHE DYVHKIHHE ¥ = X | cCHMMeTpHYeH OTHOCHTENLHO Hava-
Jla KOOpIHHAT.

3. Ecan amauenun aprymesta npi x > () HeorpaHHUYeHHO BO3IPACTA-
0T (x — +099), TO COOTEETCTEYHIIHEe WM 3HAMeHHA (DYHEIHH, OCTABAACH
NOJAOKHTEIBHBIMH, HeOrpaHHYIeHHO YOBIBAIOT, T. €, CTPEMSATCH K HYJIW
[y —r {_"]_

Ecan apavenmnsa aprymenra npu x = (0 yOeIBawT, T. e. cTPeMATCA

K Hyvaw (x — 0), To cooTBEeTCTEYWIHe 3HAYeHHA (DYHKIHH HeOrpanu-
YeHHO Bo3dpacTaior (y — +09),
Eemn x <0 mx — —o0, 0oy — 0

Eeciun x <0ux —0, Toy — —oo,

Taxkum obpazom, TouKH rpadmka, yIAITAACE OT OCH y EBIPABO HIH
BJEBO, BCE DOMAbINe NPHOMMMKAIOTCA K OCH X, 4 YIAJIAAChk OT OCH X BBepX
HIH BHH3, Beé Bosbiine npudidmalTca K OCH Y.

4, 3uaueHuA APryMeHTA H COOTBETCTBVIOUIHE HM 3HauYenus (pyHK-
UMK ABJAAKTCA BI3AHMHO ODPATHBIMH 4HCIAMM.

JelicTEHTENLHO, TPH A0DRIX 3HAYCHHAX APryMeHTA X BepHO DABEH-
creo xy = 1. A aTo osnaudaeT, 4TO 3HAYEHHA X H i ABJAKTCA B3AMMHO
OOPATHBRIMH HHCTAMHN.

Ecau rtouxka M(a; b) npunagie:sxuT rpaduiy AaHdHoil QYHKIHH, TO
rouka M'(b; a) Takme OpHHEALIEHKHT rpadUEy 2ToH {l)}'HHIIIiH Tourn
Mia; &) u M'(b: a) cHMMeTPHYHE OTHOCHTEIEHO NpAMoil y = x. 3HAYHT,
rpauy PYHEIHE §y = X ' CHMMETpHUYeH OTHOCHTENLHO HPAMOH ¥ X

| Fnaea



BrisicHUM Teneps ceoilcmea (YHKIHH Yy = X ° W 0OCODEHHOCTH eé

rpafpura.

1. Ilpn arofoM 3HAYEHHH APryMeHTA SHAYeHHA (PYHKIHH — II0J0-
HHTeILHBIE YHCJIA.

JT0 caegyeT H3 TOro, 4To

-2

x° = =0

1
x
npa gwbom x = 0. 3uauwr, rpadwr dyHKOHE Iy = x2 PACIIONIOMKEH
BEIIIE OCH X.

2, IIpoTHBOMOMOAHBIM FHAYEHHAM APryYMeHTa COOTBETCTEYeT OIHO
H TO #e 3HaYeHHe (PYHEIHH.

NeficTBUTENBHO, €CIH X, U —X, — 3HAUEHHA APTYMeHTa, TO X, M
(—x,) * — cooTBeTcTBYOIIHE MM 3HAYCHHA (QYHKIMH, HO

- .
Xy = {=xy) ",

Orciona chaepyer, 9To Kamgod tourke M(x, y,) rpaduka QyHKINH
COOTBETCTEYeT TOHKA M'(-x, y,) Toro e rpadura. 3HAUUT, rpadmk
DyHKIHH y = x ° cCHMMeTpHYeH OTHOCHTEILHO OCH Y,

3.Ecmnx — +c nan x — -0, roy — 0; ecain x — 0, To y — +00°,

¥ HeiicTenTensio, ecan |x| HeorpanuueHHo BospacTtaet (jx| — +o9), To
|x"%| y6riBaer, ocramasce MONIOKHTENILHEIM THCIOM, T. €. Y CTPEMHTCH K
Hynw0. Ecman |-‘t'| = 0, To0 x ° HeOrpaHMYEHHO BO3pPACTAET, T. €. x % — too,

DEHGBI:IEBB.H[‘,]: HA 3THX CBOMCTBAX, MOMHO NOCTPOMTE rpaduik GyHK-
UHH §f = X .

BoiuucauM sHadYeHHA y A0A HEKOTOPbIX NOJOKHTENbHBIX 3HAUEHHI
APTYMEeHTA.

x L
2

| -

y 9 4 1

I[MTocTpouM B KOOPIHHATHOM
OIIOCKOCTH TOYKH, KOODJAMHATHI
KOTOPEIX NOMEINeHbl B TabiaMie. | % S T S (|
CoelMHMB 9TH TOYKH ILIaBHOH —+ T 214 ¥=x%4—
HeNpepLIBHOW JauuMedt, monyumm | | | |/ [ VT[]
OOHY BeTBR rpapuka QVHKIIHH. I |
Bropyew BeTBb, pacnolioseHHY = 1
BO BTOPOH KOODOMHATHOH YeTBep- T 11 5
TH, MOCTPOMM CHMMETDHYHO mep- | 7 | " [ [ [ 1 [ ™.
BOI OTHOCHTeNLHO ocH y. I'padur
thyEEIHHE Yy = x H3obpaes Ha ——2{4-1.-+0}++—L1-
PHOVHEE 70, | R VY S Y

%]
|y |



!I"I paxHeHud

1241, HasectHo, uTo Toukm Ala; 21

&

7| n B(843; b) npuHajIexaT ru-

nepboae y = ¥ !, Haiigure a u b.

1242. TocTpoiiTe B ogHOH cHcTeMe KoopauHaT rpaduen GyHrnuil y = x
my = x . BusicHMTe, NP KAKHMX 3HAYEHMAX APIYMEHTA BePHBI
PABEHCTBO ¥ = ¥ ' M HEDABEHCTBA X = X ' M x < X | B cayuae,
ecnn:

a) x = O a) x = 0.

1243, MoraxuTte, uyTo npaMasg y = —x + [, roe | — HeKoTOpOE IMOJO-

HHUTeNBHOE YUCI0, W rHnepbona y = x L

a) uMewT ase obiMe Touku, ecan [ = 23
0) uMewT oaHy obuyw Touky, ecan | = 2;
B) He uMenT oDIUX Touek, ecnd [ < 2.

1244 llocTpoiiTe rpathmr pyHKIMY
(x, ecin x =0,
=11, ecan x>0.

Haitgmre:
a) aHavenue y, ecam x = —2; 2;
0) aHaueEHe x, Npu KoTopom y = —4; 4.

1245, Toctpoiite rpadpuk dyErmmm y = |x '|. Kak pacnonosken sror
rpadiMK OTHOCHTENLHO ocH y?

1246. IloctpoiiTe B 0AHOH cHcTEMe KOODAHHAT rpadHeEl QyHEIHE ¥ = X .
e x = 0, my = x°, rae x > 0. CpapHMTE 3HAYEHHA £l xF,
ECIIH:
a) 0 = x < 1; 6) x = 1.

1

o B(0,0625; b ]
e, u B 5; b) npuHagnemar

1247. HagecTHO, 4YTO TOUKH A[u:

rpahury PyvHEIHHE § = x %, Haiigure a u b.

— 2 o 1 Z
1248, PacnonoxuTe B NOPAIKE BOIPACTAHMA YHCIA X5, Xy, Xg, Xy . Xy's
dHANA, YTO:

a) 0 < x; < 1; 6) x, = 1.
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1249,

1251.

1252.

1253.

INocrpoitre rpadur GVHKIHKT
x %, ecom -2<x<-1,
y=1x°, ecxun -1l<x<1,
\x"*. ecin 1<x<2.

Cronbero o0I[MX To4YeH HMeeT aToT rpadHe ¢ npaMoil ¥y = a B
caAyuae, Korja:

a)a = 2; 6) a =1; E) a = r) a = 07

1-
E!
Hana pyvHEINA

. 1
x ', ecan Xy

1
=+4x, BCIH — -2 X = =,
Y ' 2 2
-1 1
X, ecIH x::ﬁ.

Croabio Kopseil WMeeT VpaBHeHHe:

a) y = 2; o) y-—%: By =0 ) y = —37

BononuutensHble ynpaxHeuus k rnase VI

K naparpady 15

Beruncanre:

a) ~0,25* - 100; r) 0,1 + 1,1% %) (-0,2)° - (-0,1)%

6001 (-05%  x8L.(2] 05 -6 860 (1]
] * * 7 | 3 ity | ﬁ | %

B) 0,271 - (-1,6); e) 47! - 5 + 2,5% - _;|

[Ipecbpaszyiite BRIpa:KeHHe TaK, YTODBEl OHO He COAEpPIHANO CTene-
Hell ¢ OTPHUATEIBHLBIMH HNOKA3ATETAMH:

2 1,2
2a 1

s gy AR, - e
a b b Sa— b (a + B}

IlpencTaBerTe B BUjAe ApoOHM BRIpA:KeHHE:

a) xy ® — x 2y B) mn(n — my2 — n(m — n) %
1 -2
rx: I'xn b —. i . i 1_ i
o5 +(5) 5  mEtrahet o,

JononHuTeneHsle ynpaxHedHua ¥ rmase Vi
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1254.

1255.

1256.

1257.

1258.

1259,

1260.

1261.

1262.

1263.

1264.

T-.51‘rI[l:H:I'l[=TI/ITE,‘ BRI eHNEe:
ot 6) ab l-a'p
a'-b!

-

(x4 _:,r]2 5

HPE,I[CTB.EI:TE BeIpaKeHHe B BHAe CTelleHH ¢ OCHOBAHHEM 1ﬂ
(n — nesoe aueno):

a) 1007; 6) 0,1 - 100" * %; ®) 0,01%+ 1083,
Yupoerure BeIpaMeHHe (N — LEJI0E HHCI0):
) 449" 6) 15"

721" gn-1_ gnal’
HNoxamure, 4To sHAUEHHE BRIpajkeHHA (m — lejoe 4HCI0) He
IABMCHUT OT m:

. 6 6% 107+

E‘l]‘ am-1 cm+l? ] 2m writ =1 "

3 - T 247 L 1B

IMpeacTapbTe BRIpAHEHHE X ® + x' 4+ x B BHIe NpOM3BEAEHMS

IBYX MHOMHTeNel, ofHH M3 KOTOPBIX DABEH:
a) x; 8) x ' B) x 7.

0 4 @
B BeIpakeHHHM @ =~ + @ ' BLIHECHTE 34 CKOODKH MHOMHTENb:
a) a’; 6) a "

] 12 4] L] T
x+x a’+a +a
Ynpoerure BhipaseHne: a) —————— 6) -

x4 g

a4a +a

ﬂGI{EJRHTE, HTO HIpH moboM UeaoM n BEPHO PABEHCTBO.
#) 2" + 2" = 2" 4 6)2-3"+3" =37

g+ R " gt | g=n
Corxparure apodb (B — Ienoe 4UCI0): a) ] @) 4:—1
+

,[[UHH}HHTE, YTO BRIpAMEeHHEe NPHHHEMAET OOJHO B TO e JHa4Yende
npH NH00BIX HEeNblX 3HAYEHWAX nepeMeHHBIX:

2,1» . Hnr 1 Em 1 ., gn : ﬁm 4rJ "
a) ; BY s e
om o ﬁm 22“ ¥ ﬁmg.érr

;—].’I-'lrgn'l 2+5.l'r 2_2"' 1r a1"

a9
Kopum x, m X, ypaBHeHHA nx” — bx + 1 = 0 cesAzaHEl COOTHO-

; ’ i
MIeHHEeM J:‘]J + 13" =13. Haligure n.

Pl Jl Tnasa Vi



1265.

1266.

1267,

1268.

1269.

K naparpady 16

Bripazure BpeMA B CEKVHIAX H JAMHIIHTe NOJIYVYeHHOe 4YHCI0 B
CTAHIAPTHOM BHIE:
a) 1 «u; 6) 1 cyrru; ) 1 rog; r) 1 eex.

BMI'IOJIHHTE .ﬂ.EﬁC’TBHH HajgZ HMHCIaMH, 3alHCAHHBIMH B CTaHIAPT-
HOM BHIe: .

a) (3,4 - 10%) - (7 - 10 ™) B) (9,6 - 10'%) : (3,2 - 107"7)
) (8,1 - 1073 - (2 - 10*"); r) (4,08 - 10'Y) : (5,1 - 10°7).
Paccrosinue or 3eman a0 ssesasl o llemraspa pasmo 2,07 + 10°

ACTPOHOMHUYECKHM eJHHHIAM (ACTPOHOMMYECKOH eauHMel Ha-
SEIBAETCA paccTofHMe oT 3eman Ao ColHOA, KOTOPOE PaBHO

1,495 - 10° kM). Bripazure 9T0 paccToAHHE B KHIOMETpPAaX.

B 1 kkan comepsxurea 4,2 - 10° Ik, Croabko Kuaokanopuii B
1 x?

B rabnaune gankl obosHaueHMus KPATHRIX M JOMIBHBIX IIPHCTABOK H
COOTBETCTEVHIMIIHE HM MHOMHTEIH.

IMpuerasxa | Kpataoers | OSospauenne | [pucraska | Kparaocers | OBoanauenne

Mera- 108 M oemn- 107! I
KHJIO- 104 K CAHTH- 10°° o
reKTo" 10¢ r MHJLIH- 10"

ageka- 10! aa MHEPO- 10° MK

1270.

Henonsaya Talauny, BRIpASUTE:
a) 2,5 + 10° Mt B ToOHHAX;

6) 3,1 - 10" mr B kmnorpamMmmax:
B) 1,5 - 10 % rn B aurpax;

r) 7+ 10" M B MHEKpoMeTpax;
n) 8,4 + 10" gxkan B Kamopuax.

Macca 3eman 6,0 - 10°! T, a macea Jyewe 7,35 - 10" 1, Ha crons-
KO TOHH Macca deMian Gonwsime maccel JIVHBIT
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G T

OAY LLUIEHHOW
TPYAHOCTU

1271. Cokparute Dpodb:

a) x"+:2.r2;a4; 5) Bu:'zia“:
x*+a 166" " + da" "+ 2"
1272, Pemmre cucTeMy ypasHeHWii:
x+y+2+u=>5,
v+z+tut+v=1,
z+u+v+x=2,
u+v+x+y=0,
v+x+y+z=4.

1273. Jlokasunre, uto ypasHeHne x' — 5x° — 4x° — Tx + 4 = 0 ne umeer
OTPHIATENBHBIX KOpPHeH.

1274. Haiigure ofpikHOBenHyI0 Apolih co sHaMeHaTedeM 21, 3akIH0uéH-

HYK Me®IV Ipo0aME % b %

1275.] Kaxoii uudpoit okanumnBaerca cymma 54" + 28%17
1276. Pemmre VpaBHEHHE x* - 2x + ;f —dy + 5 = 0.

1277.] Hafiaure cyMMy KBaJpaToB KopHell ypaBHeHHSA x® + 12x + 30 = 0.
2

1278. HaiiguTe KOpHH VpaBHeHHA X — 2x — ; + % -13=0.

1279. Haiiogure BCe ApysHaunkie uncna ab, rae b > a, npum KoTOpBIX
aHAUeHHe ApOGH “—bb PABHO METOMY HHCIY.
a4

1280. Haijtaure Tpy pasinuHble 00BIKHOBEHHBIC IpobH BMAA
Ma KOTOPBIX PABHA HATYPAJILHOMY HHCITY.

x
x+1° e L

Bﬂ,"],i:l'-llﬂ MoBLILLIEHHOW TPYOHOCTA



1281.

1282,

1283,

1284.

1285.

1286.

1287,

1288,

1290.
1291,

Haiigure nenpie 3HaAYeHUA X, OPH KOTOPHEIX (DVHKIHA
. & 5 e o
B == JEL‘I + 2491 4 6x — x* - 1,||'I2{}— 2,/91+ 6x — x°

INIpHHHMAaeT IeJble 3HAYeHHA.

Haiiaure Bee nensie sHadeHns (HVHEIIHH

- F12+2J35-+2 i r12—2«.“1# 2x — x°
U=y e g 35+ 2x ’

KOTOpEIE OHA NPHHHMAET MNPH HedbIX X.

HPE,D;CTEBL'I'E MHOTOYIeH IH + .r“ + 1 B BHIe NpoH3IBEIeHHA 4Ye-

TEIPEX MHOTOYIEHOB HEHYJIeBOH cTeneHH.

YopocTuTe BeIpaskeHHe - S . ¥ramuTe 100YCTHMELE

AHAYEHHA NepeMeHHBIX.

ax+h
'x + ol

IlycTh 3aHAUEHHAM apryMeHTa Xx,, X, X; H X, COOTBETCTEBVIOT 3HA-
HeHHA (PVHKIHH U, Y., Yy U Y,. Jokamure, yrto

PyHKUHA Y OT x 3ajada dopmyioil y= , rme ad — bec = 0.

cx

s~ .- _ X=X . %X
Ya—l: Wu-lp X—-X X-X

Haﬁnu'rezsce NAPEI HATYPANBHBEIX Y4HCE, YIOBIETBOPAIOIINE YpaB-
HEHHIO xX° — y~ =

Hokamure, 4To cyMMa, PA3ZHOCTL, NPOH3BEIeHHEe H YACTHOS UHCe
BH/1A a+b~f§, rie @ H b — panMOHANEBHBIE YHCJIA, MOCYT OHITh
NpeICTARIEHE B TAKOM e BUAe.

IMapa uucen x = 3, y = 2 ABAAeTCH peINeHHeM VDPABHEHHA
(.r+y\."§]{x— yu‘E} = 1. [lokasuHTe, UTOo CYUIECTEYET OECKOHEUYHO

MHOI'O ADPVIMX IAD HATYPAJBHEIX UHCEN, VIOBIETBODPSIOIINX 2TO-
MY YPABHEHHIO,
ITp kKakoM 3HAYEHHHM /MM CYMMA KBAADATOB KOpHell VpaBHeHHHA

x* 4+ x + m = 0 pasua 137

Peumnre ypasaerne (x° — a°)® = 4ax + 1 oTHOCHTENBHO X.
Haiigure HanMeHbIOIee 3HAUYEHHE BhIPAMKEHUHA
(a — 1Ma — 2}a — 5¥a — 6) + 9.

Hﬂﬂ,.‘:'{lﬂ MNOBBILUEHHOR TRYOHOCTH 283
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1292,

1293.

1294,

1295.

1296.

1297.

1298.

1299.

1300.

1301.

1302,

CyMMa KBAJApaToB KOpHeH VDABHEHHS X°

254. Hallpure woaddmunent p,

+ px + 1 = 0 paeHa
ITpu makoM Z3HAUEHHH 4 CYMMA KBAJAPATOE KOpHeH VypaBHeHHHA
x* + (@ — 1)x — 2a = 0 pasHa 97

Hokasmure, 410 npn mdwodoM HaTypaibHOM 1, GoabmieM 2, KOpHH

YPaBHeEHHA X + l = I — HPPALHOHAJBHLIE YHCIA.
X

Howaxxure, uro QyHKIHNA Y= \lrxz + 222+ 2 + sz -2J2x + 2,
rie —»@ X% Jé, JHHeHAA.

W3z ropoga M B ropog N Breiien aeTodyce co cHopocThi 40 M /u.
Yepes HeTBepThH 4HACA OH BCTPETHS eXABIIVID M3 ropoga N Jer-
KOBYI0) ABTOMAIIHMHY. JTa MallMHA goexana go ropoga M, uepea
15 muu Brlexana obpatHo B ropojg N u obornana astobyc B
20 Bm ot ropoga N. Haiigure paccroaame Mesxay ropogamu M u
N, ecan CKOpOCTL Merkopoil apromammasl 50 BM/ 4.

JBa maneunKa cTapToBaan no GeroBoil foposkke LauHOoH 50 M c HE-
repeanoM 1 c. Manesuuk, cTaproBaslInil BTODBIM, JOTHAJ NepBEOro
B 10 m or nuHEHH cTapra, fobe:an A0 KOHIEA JOPOMKEN W noberan
obpatHo ¢ ToH e cropocThbio. Ha KakoM paccTOAHHH OT KOHILA
JOPOMKHA OH BCTPETHI MEpPROTO MAJTBYHKA, BCIH H3BeCTHO, UTO 3TAa
BeTpeua npowzonia depez 10 ¢ nocne cTapra neprRoro MadbuHKa?

Paccroaane mexay OpHCTAHAMMH A B B Tennoxo] OpoxXoiuT 1o
TEHEHHIO 34 D 4, 4 IPOTHB TeueHHA — 3a 6 u. 3a cKOJIBKO UaCOB
HPOINALIBAST 10 TEYEHHIO ITO PACCTOAHHE LioT?

Karep npomén no reyenuw 90 kM 3a nHeroropoe spemsa. 3a To e
BpeMA OH npomeén sl npoTHeE Tedenua 70 kM. Kakoe paccToanne
34 ATO BPEMA NPONJIBIBET 0T?

Ha nyakToB A B B OIHOBPEMeHHO HABCTPEUYY APYr IAPYIY Bhl-
eXAJTH IBaA BEJOCHIEIHCTA M BeTpeTHIHcs B 30 KM or nyHkTta B.
IMMputme B oyt A u B, onn nosepuyviam obpatsno. Bropas
BcTpeda npouzomnaa B 18 km or nyakra A, Haflgure pacerosanue
Med Iy OyHETAMH 4 u B.

Ha A s Bumwus B e A Belexald oJHOBPDEMEHHO JBA MOTOLHKJIH-
cra. [epeoiit npudein 8 B vepes 2,5 u nocsie perpedy, 8 BTOPOH
npudelt B A wepes 1,6 u nocie sBerpedd. CkojNbKO dacoe Obli B
OVTH KAaXIBIH MOTOIIHEIHCT?

HMa A B B uus B B A Buexanml OJHOBPEMEHHO JEA ABTOMOOHIIA
M BeTpeTHAMCh depes 3 4. llepswiii apromobunas npuimén 8 B Ha
1,1 u nozmxe, yeMm BTOpoil B A, Bo cHONBKO pad cHOPOCTE BTOROTO
ABTOMOOMIIA DOMLINE CHOPOCTH Hepeoro?



1303.

1304.

1306.

1307,

1308.

1309.
1310.

1311.
1312,

1313.

3aroTOBIeHHVIO B KaPbepe DYV MepBbiil CAMOCBAN MOMET BLIBed-
TH Ha 3 4 GwlcTpee, yeMm Bropoil., Eciau TpeThk pyibl BeIBEseT nep-
BLIH CAMOCEAJ, 8 IOTOM OCTABIIVIOCH YACTE BRIEEZET BTOpDOI, To

1 "
OvaeT 3aTpadeHo Ha "||'E 4y DoJklIe, YeM [IpH OJHOBPEeMEeHHOH pa-

foTe ODOMX CAMOCBAJIOR. 38 CKOJBKO YACOB MOMKET BRIBEITH PYIY
KamIeli camocean?

Hea crecapa moayuuiau zagaaue. J[0#A ero BLINOJIHEHWSA HepBOMY
cnecapio noHagzobuTea Ha T 4 Ooabire, ueM eropomy. [Hocne Toro
KaKk oba caecapd BHNOOTHHAIH NOJOBHHY 3ajaHufA, pabory npm-
HLIOCE 3AKAHYHMEBATE OJHOMY BTOPOMY COBCADI), H MO3ATOMY 3aja-
HHe OBLI0 BRINOJAHEHO HA 4,5 4 noagHes, yeM ecau Dbl Belo paboTy
OHH BRITOJHHIH BMeCcTe., 38 CHOJBKO YACOE MOr Obl BRIIOJHHUTE
aanaHue Kamabeli ciaecapk?

. HH.I'I'D ABY3Ha4YHOE HHCIO. Yucao ero SAHHHUIT HA J MeHBIIEe Y-

caa gecAatTsos. [Ipousgesenne 2Toro 4Hcaa M 9HCIA, SATHCAHHODO
TeMH e IHppaMu B obpaTHoM HDopajke, pasao 574. Hailigure
IAHHOE THCIO0.

Haiigure 4neHsl Opomopmuu X, @ X, = X3 ! X,, B KOTOPoil NepBIH
yaeH Ha 6 Ooaslne BrOporo, a TpetHil Ha 5 O0JBIIE HeTBEpPTOTO,
CyMMa KBAJApPATOR BCeX 4YIeHOB paBHa 793,

Hz ropoaa no OBYVM E2AHMHO NEPHEHAMKYIADHBIM J0ODOrAM BbI-
LWJIH B pasHOoe BpeMA [ABA Nemexoja. CHOpPOCTE NEpBOro Memie-

xogaa 4 ®m/4, a sroporo — 5 EMm/4. Ceiluac nmepBelii HAXOAHTCA
B T KM oT ropojga, a Bropoii — B 10 kM. Yepea cxoaepko yacor
paccToAHHE MedAy nemexojgamu Oyiaer pasnao 25 xm?
Horamxure, uro ecan a + ¢ = 2b u 2bd = e(b + d), npuuém
b20ud=0,7 ==X,

! bhd

[Mocrpoiire rpadme GyHEIHH, sagadHoil QopMyaoil y = == 1

X
IMocTpoiiTe rpadme QVHKIMH, 3aJaHHOH (OPMYJIOMH:

a) y=|x+2/+[x-2

; 6) y=|lx+1-|x-1|.

ITocTpoiite rpadmr GyHKLHH, 3ajganHoil QGopMyaoil y=x + ds
X

Ilepeceraer M rpadMe (VHKIHH 4 = S

PH MY
a) x = 0; 6) y = 0; B) x = 3; ryy = 3?2
IoctpoiitTe rpadue QyHEIANS
: _2x+8, 12
a) y= — B]{,.f—Ar t
4-5x, , N
Vg~ N¥-rmF
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1314.

1315.

1316.

1317.

1318.

1319,

1320.

1321.

1322,

HowraxuTre, uro rpadmeoM yvpaBHeHHA xy — 2x + 3y — 6 = 0
ABNAETCH [APA NEPEceHAIIHICA NPAMBIX.

HokamuTre, uTo rpadgukoM vpaeHeauns (y — 2y + 3) = 0 asna-
eTcsa Iapa NapajielbHEIX TPAMBIX,

IMocrpoiiTe rpatpmur ypaBHEHHA:

a) xy + 3x = 0; 1) (x = yr+ (x~ 1P = 0
6) (x — yly — 5) = 0; m) x* — 4 =0;
B) (xy — 6)(y - 3) = 0; e) 5’ -9 =0.

HNoxamure, 9TO ecjaW 4YHcna 4, b U ¢ TAKOBEL, uto a + b = 0,
b+e=0,¢e+a=0, Tonpu

a=h s i c—a

X = N = N
a+b b+o ¢+

HEDHO PABEHCTED
(1 +axdl +yHl +2)=(1-x}1 - y)1 - 2).

Ha niaocKoCTH OTMeYeHo HeCKOILKO TOYeK, HHKAKHEe TPH W3 KOTo-
PEIX HE JesaT Ha 0HOoH npaMoil. Hepea kasasle NEe TOUKH OpO-
pejena npAasmad. CKoJIBKO TOYEE OTMEYeHO HA IJIOCKOCTH, eCIH
H3BECTHO, UTO Beero nposegeHo 45 npamerx?

Yumrens pasgan yuennxam 27 kaprodex, Ha Hamgoll Mz koro-
pEIX OBUIO HANKHCAHO IEI08 YHCI0, W NONPOCHJI BMECTO BHTOTO
UMCAA HANHCATE 10 OUEpeIH Ha JoCKe KY0 HTOro MHCJIA WIH ero
KBaIpaT. BOZHUKAKIINE OJHHAKOBEIE HHCIA € JOCKH CTHDAIHUCD.
TpueeuTe UpHMep HCoXogHOTO HaGopa umeen, yTolsl HA J0CHe
B WTOTE OKAZAIOCE HAHMEHBIIEE RBOSMOACHOS KOJIWYeCTBO YHCes,
€0 BCE MCXOJQHBIE UHCIA HA KAPTOUKAX PASTHUYHBI?

Joxamure TOMISCTED
T i
g 4

— ~
JE 000 3 2ol kb e +
V a-2Jab +5b

CKOILKO pelieHnH MMEeeT CHCTEMA YDaBHeHHI

]x(x—2]= i+ 12x,
|xy -5=07

HokamuTe, 4T0 CHCTEMAa VPaBHeHHI He HMeeT pelleHmi:

[x + y* = 0,09 y=x*+5,
4 ; otk 6) < :
%) ly=2"+1; ) Ex i

A44 MNOBLILLUEHHOW TPYOHOCTW



1323.

1324,

1326.

1327,

1328,

1329,

1330,

1331.

Peumare rpathudeckuM cmocobfoM cHeTeMY YpaBHeHWIH:
y-2x=1; ]y+x2=3.

Haiinure peumiedus cHCTeMbl YpaBHEHHIT:

[(2x - y)2x + y) =3, 6) {2(.1‘— ¥)+y=5,

a) 12y—3{x+y}=—4; {2x—y}2=5x+15.

. PelnuTe cucreMy ypapHeHwmii:

2 3 _5 [Remt
p-1" x+1 27 g+1 x-1'
Wid s N

x-2 g x+2 " y-1 3

HaiiguTe peineHHs CHCTEMEBlI YpaBHeHHH:
B B 2 e
a) Jx ; By -y 6, 6) 2x2+:r;,r 16,
]2x -3y =-4; dx° + xy — x =18,

Pemwvre cucTeMy vpaBHeHHH:

Txy + 2x° —4y° =0, 5 6x° + 2xy -3x -y =0,
¥ -bxy+y=-11; sz—y2+2;r+y=§.

Halinure pemednsa cHCTeMBl VPABHEHHI

xy=-2,
(x—yy +x+y=10.

Pemure cucremy ypapHeHHT:

y [22" + 4oy -5y =1, 6) | x(3x - 2y) = ¢,
X +xy-6y°=0; {3y2=2x[1+2]—3+

Haiigure peinenus cHCTEMBl YPABHeHHII:
} [2%% — xy = y* + 5, 5) [8x2 -2y = 2xy -1,
lxz—xy.-.-zyz+1; |2x% - 2 =22y - 1.
OTr npucTaAHKM OTHNpABMICH TepBblid KaTep. Yepea 1 u Beaen 3a HUM
OTOPABHMICA BTOPOH KATep M Aorsfan nepsslil B 30 kM oT npuera-
HH. Ecan OB ¢ MOMEHTA OTHPABICHHH BTOPOTO KATEpA NUepBHIH

KATED VBEIHYHI cKopoeTsk HA 10 kM /4, To Bropoii gorgan Owl ero
B 90 kM or mpucranun. Haligure cHOPOCTH KasdtIoro KaTepa.

3anav NOBLILLEHHOR TPYOHOCTH

287



288

1332.

1333.

1334.

1337.

1338.

1339.

1340.

Aprens Beinonanaa pabory sa 20 adeit. Ecnon 6w B apTens ObLIO
Ha 4 yenosexa Donbile W pabounii JeHE YBenHYHICA Obl Ha 1 W,
To pabora Owlna Owl BeIogHeHA 2a 10 gHeii. Ecnom 6w B aprenn
OelZI0 Ha 1 Uenmopera MeHbIIEe, a pabouHil JeHL COKPATHJICH HA
1 u, To gna BEImoaHeHHA paforsl norpefopanock Ow 30 gHel.
CHOILKO 4YesIoBeK OBLIO B APTEJAH M KAKOH MpoJo/HTelIbHOCTH
Opl1 v HHX pabodnil geHs?

Baarogapa npuMeHeHHID B (PEPMEePCKOM XO3AHCTBE HOBBIX TexX-
HOJMOTHH YpomailHoCTe rpeduxu Bospocaa Ha 4 1w ¢ 1 ra. B pe-
ayabTaTe OblTo cobpado me 147 1, Kak B NpoluioM roiy, a Ha
3 1 Boneme, XOTH 10 rpeddxy oreend Ha 1 ra mensime. Kakoea
Opiia yposxaliHooTs rpeddxXd ¢ 1 ra B IOpOLLIOM H TeKVIIEM To-
Jax M Kakafd IJIollank ObLa OTBEEIeHA B 3TH IOkl B (epMeperoMm
X03AHCTEE MOI rpeduxy?

(3anaua Beay, XVIII g.) HekTo KEYNHI JoIIagbk H CIOYCTA HEHKO-
Topoe Bpemsi npogan eé za 24 nucrona. Ilpn atom on morepaa
CTONBKO MPOIEHTOB, CKOJLKO CTOHIA EMY JOIIAIb., 38 KAKVIO
cyMMy 0H eé Kyoua?

Monoxue B Gaux 2000 p., BKIAAUWK DOIVUWI Yepes IBa TOIA
2420 p. Kaxoii npolleHT HauYWCIAT GaHE emerogHo?

BraaguHk MOM0sKHI JeHbrH B GaHk u noaydun vepes rog 2220 p.
Ecan 6n1 Braan oeln nHa 200 p. Donkime, a DaHK BHINIAYHEBAT HA
1% meHbsie, TO BRAASYHE noayunn e 2420 p. Kawopa Owina
CYMMA BKJAAJa W Kakoil NpolleHT BeIMIa4YHBan OaHK emerofHo?

thupma emerofHO YBEIHUHBATA KOJAHHECTBO BBIIYCKAEMEIX NOpH-
GopoE HA OJHO H TO e 4Hca0 npouenTos. B peayvaeTaTe 3a aBa
rojfia KOJHHEeCTBO BRINYCKAaeMEIX OpubopoE yiaeomwnock. Cronbxo
NPOLHEHTOR COCTARBIAN €HeTOJHBIH OpHPOCT MHCIA BRINYCKAEMBIX
npudopos?

Bacceiin HanoIHWTCA, eciaH OepBYI0 TpyOy OTHpPeITE Ha 12 MuH,
a sropy — Ha 7 muH. Ecan ke obde Tpydsl OTKPRITE Ha 6 MHH,
TO HANOJHHTCA - OacceiiHa. 3a CKOJBKO MHHYT HAMOJHHTCH

a

Gacceiid, ecial OTEPLITE TOMBKO BTOPYVID TpyOv?

OaMH KaMeHIHE MOMET BBIIOMKUTE CTeHy Ha 6 u OslcTpee, uyeMm
apyvroii. Ilpu cosmectHoil pabore oHM 3a 2 4 BELIOMKAT IOJOBH-
HY CTeHbI. 38 CKOJbKO 4YACOB KasKILIH H3 HHX MOMKET BELIOMHTH
cTeHyY?

Paceroaune B 360 kM merxoBoii apTomMoOHIE Npoexan Ha 2 4 Omi-
erpee, deM TpysoBoit, Foin cHopocTs KaMmIoro aBToMobHIA vBe-
ITUUYHUTE HAa 30 M/ 4, TO rpyaoRoil aETOMODHIL 3ATPDATHT HA BeCh
nyTe HA 1 4 Doaelne, yem Jgerkoeoii. HaliauTe cropocTs Kaxjaoro
ABTOMOOHIA.



UCTOPUYECKUE CBEAEHUA
O npobsax

IIpocreitiiunmu  ApofaMH NONILIOBAIHCE eI0é B ApeBHOCTH (2 Thic.
mer no H. 3.). Tak, JpesHHe BABWMJIOHAHE MMeIH CHeNHAIBHEIE oD03HA-

i 1.2
g gt
B lIpeenem Erunte nonsaoBaduck eOuHuYHBLMY ApODAMH, T. e, Apo-

YyeHHMA a8 apobei

OAMH BHJIA %, rje n — HATYPAIBHOE YHCIO. Ecan B pe3vabTaATE HaMe-

PEHHA NOAYVYHAIOCE YHCIO %, TO ero 3anvckiBaJHy B BHJAE CYMMEI €1H-
HHUYHBIX Apodei:

1
+ +§-

baf =
|

Taroil conocob npegcrasiedus apobeit Ouin yaofeH B NpakTHYECKOM
orHomenun. Hanpumep, npu pemennn sagaun « Pasaennts 7 xnebos mo-
POBHY MEH(IY BOCEMBIO JHIIAMH: 3TOT CIHOCOD NOACKASRIBAJ, YTO HYHHHO
HMeTh B MmodoBHHOK, 8 YeTBepTHHOK ¥ 8 ochbMyInex, T. e. 4 xneba Hy:-
HO PaspesaTs nomnoaam, 2 xmefa — HA YeTBEPTYINKW M oJMH Xjaed — Ha
OCBMYIIKH H PACHDPEAEJNTE AOJH MeXIy JHIIAMH,

OIHOBpEMEHHO ¢ eJHHHYHBIMH ApODAMH NOABHIHCE M CUCTEMd-
muyeckue apobH, T. e. ApodH, ¥ KOTODLIX YHCIHTENAMH MOTYT OBITh
Aofble 4MCTa, 4 SHAMEHATEAAMH — CTENeHH olpelefléHHoro Yynceaa (Ha-
npuMep, AecATH, ABeHanuaTH, mwectHiecATH). [lecTHaecATepUUHEIE IpO-
01 Henoab3oBanuck BaoTe Ao XVII B, [lo cHMX mop eIHHHIE BpeMeHH
BEIDAIKAKTCA B IIeCTHAECATEPHYHOH cHeTeMe:

1 MHHYTA = ﬁl_l] yaca, 1 cexyHga = 1 yaca.

60°

CHcreMaTHYeCKHMH ApoBAMH ABIAITCA H OecATHYHBIE Apobn.

HMcTopuyeckre CBEAEHWS
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Jpobu obiero BHAA, V KOTOPBIX YHCIHTENH W IHAMEHATEIH MOIYT
OBITE MIOOBIMH HATVPAJIBHBIMHE HHCIAMH, HOABIAITCA B HEKOTOPHIX ©O-
UHHEHHAX ApeBHerpevdeckoro yuéxoro Apxumena (287—212 rr. go u. a
Jpepune TpexKH NDPAKTHUYSCKH VMEIH [IPOH3BOIWTE BCce JeilcTBHA HAT
ODBIKHOBEHHEIMK Apodamvi, OaHAKO coBpeMeHHoH zanMcH gpobeil ¢ mo-
MOMILEKY 4YepThkl He Obino. Takada zanucs Opodu Oblla BBeJeHA JHIIL
B 1202 r. wraneaHcEEM MartematuroMm JI, @udomauun (1180—1240)
B ero npoHasegeHun « Kuura abaxas. o aToro gpodi BeIpamaln cio-
BECHO, NPHMEHAAN ocoDVID 3alllch, B KOTOpPOH OKOJO uHceaa, obo3Hawa-
OLIEro 3HaMeHATEIs Apo0H, COPABA CTABMICH IITPHX, HCIOIbL3OBAINCH
1 apyrue cinocodsl sanuci. Hoaroe epemsa apodn He HasklBAJAM YHCIA-
mu. HHOrza Mx HasniBAAH «JO0MAHLIMH gnciaamues . Tonesxo B XVII e.
OIpoGH CTAJTH BOCHPHHHMATL HAK 4HcIa. DToMy cnocoDeTBOBAJ BEIXOI B
1707 r. wuurn aarauniickoro yuésnoro M. Hewrona (1643—1727) «Bee-
obulas apud)MeTHKAs, B HOTOPOH Ipo0H He TOABKO NPH3IHAKTCA DAR-
HONPABHBIMH YHCJIAMH, HO H OPOHCXOIHT PacIiMpeHie NoHsTHS Apodn
KAK YACTHOTO OT JeJeHHs OJH0r0 BelpaskeHHd Ha apyroe. B atoil kuure,
B YACTHOCTH, MOBODUTCH!

#B3anueh oJHOH M3 IBEVX BEJIHYHH Mo IPYTOH, HHUMKe KOTOPO me-
Oy HUMH [DpPOBeIeHA UepTa, 0D03HATAST HACTHOS WAH e BeIHUHHY, BO3-

- 6
HHKAIOUIYID [IpH JeJeHHH BepXHeH BeJJHYUHHBI Ha HHAHHW. Tar, =

2

O3HaAYAeT BeJIHYHHY, BOGHHEAKINVEY [OPH JeJeHHH 6 ma 2,..1.

oo en

= i
B&JIHYHHY, BOZHHRAKIIVIE NPpH IeJeHHH <2 Ha 8..'1. E eCcTh BEJIHYHMHA,

ab — bh
BOSHHKAIIIAA NpPH JeJeHHH a Ha b..., —— o03HAYaeT BeJIHUYHMHY, IIO-
a+.x
AyHawimnyoes npa gerennn ab — bb wHa a + x, uw 1. 4. Benmunesl Ta-
KO0 poja HASLIBAIOTCH IPODAMMHe.

O peCcTBUMTENbHBIX YUCnNax

IMorarHe uHenaa sapoguiaock B raybokoit gpeeHoctn. Ha npora-
MEHHHM BOKOB 3T0 HOHATHE [I0JBEPrajlochk PACIIHPEHHID M 0D0DIIeHHIo.
HeobxoaumMooTes BRIIOJIHATE H3MepeHHA IPHBEIa K NOABRJIEHWH [10J10-
SKMTENbHBIX PANHOHAIBHBIX uHced. Pemenne ypaBHeHH NpHBelo K
NOABJAEHHID OTPHIATENRHLIX Huces. HeobxogHMocTh HADALY © MOIOMH:
TedbBHBEIMH UHCJIAMH PACCMATRPHMBATE M OTPHIIATENLHBEIE HHCAA XOPOLIO
BHAHA B 3ajadax o npubeiiAx H yORITEAX. Bonepewele orpHilaTelbHBIE
yHeaa noApwIncs B Kurae.

Hoaroe BpeMfA OTPHIATENLHLIE HMCIA CHHTATH «NPHAYMAHHBIMH?»
H «JOMKHBIMH#* H HCTOJKOBBIBAJAH HMX KAK ¢J0Jrs, KAK «HeJOCTAYY®.

He cpasay DogBmaock W YHMCT0 HYIB. BOZMOMHO, MTO CHEIHATLHBII
AHAK A8 HYIH noasuiaca Toabko B K1 B,

HMecTopuyecke ceeneHuns



Ipasuaa geficTBHi HAJ DOJOMHTEIBHBIMHE H OTPHIIATENBHBIMH HH-
claMi JJAHTEeIRHOE BpeM#f pPacCMATPHEBATHCE JHINL A CJAVIASB CJI0-
seHHA W BRiuMTaHuA, Hanpumep, umaamwiickme marematurm VII B. rak
QopMyIHPOEATH 3TH npaBuaa: «CyMMa IBYX HMYIIECTE e0Th MMYILEcT-
B0, CYMMAa JABYX IOJTOB ECTh AOJT, CYMMa MMYLUIECTBA W J0Jra pasHa
ux pazgocts. Jlnme B XVII B. ¢ nenonszosanneM MeToda KOOpAHHAT,
ppegénnoro P, Jdexaprom u [I. dhepma, orpunaTenbHble 4YHcaa ObLIN
IPU3HAHB B KAUECTEE PABHONPABHBIX € MOJOMHTEILHBIMH.

C noasleHHeM OTPHUATEIBHBIX YHCEI ONEPAINH CIOOMEHHH, BhIMH-
TAHHA H YMHOMEHHA YHCeJ CTATH BBIOJHATLCH BOETHA.

Ienwie u gpobHbIe HHCTAE SRIAOTCHE PAIHOHANBHBIMH 4YHCIAMH.
Ity yMeaa yiodHBL 0 BRIYHCTEHHH: CcYMMA, PASHOCTE, [POH3BEJeHUe
M yacTHoe (MpH YeJIOBEHH, 4UTO JeJHTelbs OTJIHYEH OT HYIA) ABYVX paIHo-
HAJNBHBIX YHCe] ABIAKTCA PANHOHATBHEIM dHcoiaoM. PanmoHanbHBIE wH-
caa ofnaganT CBOMCTBOM IUIOTHOCTH, TO3TOMY BCAKHID OTPe30K MOMHO ©
JOO0H CTENMEHBR TOYHOCTH MAMepPHTE OTDPEe3KOM, NPHHATHEIM 38 eJHHWIY,
M ero JoJAMH H BRIPASHTE PE3VJILTAT HAMepeHus PALHOHATLHEIM YHCIOM.
TMosroMy panMoOHAILHBIE YHCIA JOJIT0e BPEMSA EIOAHe O0ecHetdHBATIH
(1 ofecneUHBAKOT M0 CHX NOp) DpakTHUecKHe noTpebHocTH awaeil. Tem ne
MeHee 38aY8 HIMeDeHHA BeJHYHH IPHBEJIA K MOABITEHWK HOBRIX, Hppa-
UHOHANLHEIX uucen. Emé B Ipepmeit Tpenuu  mxone Tudaropa (VI s.
A0 H. 2.) OBLIO JOKA3AHO, YT0 Helb3Hd BRIDASHTE DALMOHANBHRIM YHCIOM
JHAFOHANE KEBAAPATA, €CJH 33 eIWHHIIY HEMEepeHHA [PHUHATE ero CTopo-
Hy. TakWe OTpesky, KAK JHATOHAIbL KBAAPATA H €r0 CTOPOHA, HAIBAIH
HecouaMmepuMmbiMH. B gansmeiimem (V—IV Be. 1o H. 3.) IpeBHerpeydecKu-

MH MATEMATHEAMHM GI-IJ’IH JADKA3IAHA pra[[ﬂﬂliﬁJ!hlIﬂﬂTh \II'E JUILA :lmﬁnrn
HATYPAJIBHOTO 7, He ABIAKIErocd TOUHBIM HKBAJIPATOM.

MaremarTurn Wuguu, Bamxxuero 1 Cpensero BocToka, a mozgHee |
Epponn Noab30BAJHCE HPPATHOHAJBHBEIMH BeanuymHamp., Oanaxo mgoJa-
roe BpeM#A He NPH3HARAJM MX 3a pasHonpaeHble upcaa. Ux npuananno
cniocobeTEOBAIO noseneHue «leomerpuns Jlekapra. Ha xoopaneHaTHOI
OpAMOH KaMI0e PALHOHATRHOE HJIH HpPpaAlHOHAJBHOE YHCI0 H3obpa-
¥AeTcA TOYMHOH, M, HA0DOPOT, KAMO0H TOUHe KOODPIWHATHON NIpAMOI
COOTBETCTEYET HEHKOTOpPOe PANHOHANTBHOE WM HPPALHOHANBHOE, T. €.
.II,Eﬁ'CTBI-’ITEJ'IhH{JE, HHOCJIIO, C BREAEHMEM HPPaAlHOHAIBHBIX yHcen Boe
«TPOCBETHI* HA KOOPAHHATHOH TpAMON OKAIATHCE JATOTHEHHBIMHE.
Humesn B BuAy 270 CBOHCTEO, MOBODPSAT, 4YTO MHOMECTBO AeHCTBHTEIh-
HEIX YHCcel (B OTAHYHEe 0T MHOMECTBA PAIMOHANBHBIX YHCe]) ABIASTCA
HeIPepbIBHBIM,

Jlwboe JeHCTBHTEIBHOE HHCAO MOM(HO NPeICTABHTE B BHAe OecKo-
HEYHOH [QecATHYHOH apods (IepHoguYeckod HWAIH HenepHoJIudecKo).
B XVIII e. JI. 3digep (1707—1783) n H. Jlambepr (1728—1777) no-
KasaJgl, 4YT0 BCAKAA DecKOHeuHad NOepHoJHuYecKad [JecATHUYHAA JApobb
ABNAETCH PAIMOHANEHEIM uuciaoM. Henepuoguueckas OecHOHEUHAA Je-
cATHYHAA Apo0L NpPeIcTABIAET WppanHoHankHOoe uncao. [locTpoeHue
ACHCTEMTENEHEIX YHCE HA OCHOBE OPCHOHEYHBIX JecATHYHBIX Apodei
DBELIO AaHO HeMmelnkHM marematurom K. Beitepmirpaccom (1815—1897).

MicTopuyeckWe CBeaeHWA
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Jdpyrue noaxXolkl K H3I0MEHHID) TEOpHH JeHCTBHTEIBHOIO YHCIAa ObLLIH
npearoKedsl HeMenIRHMHE MaTeMaTuramu P, Jlegexnngom (1831 —1916)
n I'. Kanropom (1845—1918).

O kBappaTHbIX KOPHAX

C naBHMX MOp HAPALY € OTHICKAHHEM ILI0UAajAH KBAADATA 10 M3BECT-
HOI AJHHE ero cTOpoHLEl IPHXOAHI0CE PEHIaTh W ofpaTHyvio sagady: « Ka-
kofi jgossHa ObITh CTOpPOHA KBajpaTa, 9To0Bl ero NJIOIAAL PABHAJIACH
a?» Takyw zajgauy yMenn peliaTh em@ 4 Thic. JeT HA3AN BABHJIOHCKHE
yuéneie. OHHM COCTABIANN TADIMIE! KBAPATOE 4HCE] H HMeBIIHe G0JL-
VIO TOYHOCTE TADIHIIEI KBATPATHEIX HKOPHeH M3 uMcen.

Basuaonsane HMCOIOJLI0OBAAH MeTOI NOPHOTHMREHHOTD MIBICHYEHHHA
KBAJPATHOIO KOPHHA, KOTODLIH cocTosn B caeaviomem. Ilyers a — He-
KOTOpoe YHCIC (MMeeTcA B BHAV HATVDPAJIBHOE YHCI0), He ABIAKIescH

NOJTHBIM HBE,I[[JET{'.IM HpE‘ﬂCTaBHM i B BHIE CYVMMBEI bc + ¢, TOe ¢ J0CTa-
TOWHO MAJIO 10 CpaBHEHHH) C h‘z Torpa

ga=b +e=bit—.
‘I{_ 2h

Hanpumep, ecan a = 112, 1o J112 = J—Ii'z 1{1+—=1{}6

[Iposepka nokaseisaer, uro 10,6° = 112,36.

YrazaHHBIN MeTO] MEBIeUEHHA HKBAJAPATHOrO KOPHA ToipobHO OIH-
CaH jgpesHerpedeckaM yvafHbIM [epoHoM Anexcangpuiickum (I B, 1, 2.).

B anoxy Boapomagennsa epponeiicKHe MATEMATHEN 0003HAYAIH KO-
perk garHckuM caosoM Radix (kopess), a saTeM COKpalEHHO GVEBOI
R (oTclona OPOH3OHIE] TEPMHH +PAJHKAT s, KOTODRIM NIPHHEATO HASLIBATE
anak HopHA). Hekoropele HeMmenkwue sarematruin XV B, ana obosHa-
HEHNA KBAADATHOTO KOPHA NOAB3OBATHCE TOUKOH. 3TV TOUKY CTABHAN
nepe YHCAOM, H3 HOTOROO HYMHO Hirjeubk kKopenb. IloagHee BMecTo
TOMKH CTAJH CTABHTE POMOHE +#, BIOCIEICTEMH 3HAK v W HAJ BBIpa-
SeHMeM, H3 KOTOPOTO HW3BICKAETCA HOPEeHb, HPOBOAHIN 4epTy. 3arem
3HAK v H 4epTy cTann coeiuHATh., Takue sanmen BeTpevaroTca B «[eo-
merpui+ erapra u «Beeobmeil apugmernker Hewrona, CospeMennasn
3anUchL KOPHA HOABWIACE B KHHIe «PYKOBOACTEO anredpnis Qpanmya-
croro marematrHxa M. Poaona (1652—1719).

1-1

0 KBaapaTHbIX YpaBHEHUEAX

Henonnawie KBAJPATHBIE YDABHEHHA M HACTHBIE BUJBI TIOJIHBIX KBaj-
paTHBIX ypaBHeHHi (xr° + x = a) ymenn pPEIIATE BARMJIOHAHE (0OHKOJO
2 Teic. aeT go H, 2.). 00 9TOM CEHIETENLCTEVIOT HAHIeHHBIE KJIHHO-
MHCHBEIE TEKCTHl 3aja4 ¢ pelmeHHAMH (B pujge peuenton). Heroropwie
BHABl KBAJPATHEIX VPABHeHHH MOINIH pellaTh JpeBHerpedeckie Mare-



MATHKH, CEOIA HX pelleHHe K MeoMeTpHYecKHM NOCTPOeHHAM. 3alauu
HA NOCTPOEHHA ¢ NOMOIIBI IHPKYVIA H JHHEHKH CBOJATCH IO CYIIECT-
BY K PRIIeHHID KBAIDATHBRIX VDPABHEHHI M pPACCMOTPEHHIO BBIDAMEHHH,
COAeDMAIINXY KBAADATHRIE KODHH.

I[Ipuémel peleHus ypapHeHHil Des odpalleHMs K MeoMeTpumH aaér
Huogant Anekcanapuiickuit (I11 8.). B gomenmux go #Hac 6 ua 13 kHUD
¢ ApHiMeTHEA» COJEDKATCA 3aJa4YH C PelleHHMAMH, B KoTopriX JlHodaHT
o LACHAST, KAK HAJO BeIOpPATE HEM3BECTHOE, YTOOBI HOJVUHTE pelIleHHE
ypaBHeHus Buga ax = b wiu ax® = b. Cnocob PEIIEHHA [OJHBIX HBAa-
IpaTHEIX ypaBHeHUH Jlnodant manmsng B KHArax «ApudmMeTnras, Ko-
TOpBLIE HE COXPAHHIHCH.

IMpapuao pelmeHHA KBAAPATHBIX VpaBHeHHH, NOpPHBEISHHBIX K
BHAY ax’ + bx = ¢, rae a > 0, man mHoauACKHA yuéHw Bpaxmarymra
(VII B.). B tpakrtare «Kurtad ank-mwedp Bale-mykadanas XopesMcKHB
MATEMATHE AL XO0pe3MH pPAZBACHAST NPHEMEl pPellleHHA YpaBHeHHH, 3a-
NHUCHIBAGMBIX B COBPEMeHHBIX 0DOZHAUEHHAN KAK VPABHEHMA BMJA ax” =
=bx, ax! =¢, ax®* + ¢ = bx, ax* + bx = ¢, bx + ¢ = ax® (DyrBaMH
d, b U r ofozHAYEHE! JHIIE NOJOMHTEIBHBIE YHCAA, TAK KAK OTDHIA-
TEILHBEIX MHCE] TOrJA He NMPH3HABAMH), M OTBRICKHBAET TOJBKO MOJOMH-
TEJNBHEIE KODHH.

Ofmee npasMao pellieHHA KBAIDATHBIX VDABHEHHH, NpPHBeIEHHBIX
K BHIY x* + bx = ¢, 6BLIO ChopMyIHPOBAHD HEMEIIKHM MATEMATHEOM
M. IItudgenem (1487—1567). Brisogom opMyiIbl peIleHHA KBAIDATHLIX
ypaBHennil obuere epga 3aHumancAd Buer. OgHako cBoé yTBEpHJAeHHE
OH BbICKasbIBAN JINIILE 08 DOJIOKHTEILHBIX KopHeH (OTpHIATEILHEIX
umcenl oH He npuanasat). [locne TpynoR HHZepJaaHACKOTO MaTEMATHKA
A, Wupapa (1595—1632), a taxme [lexapra v Heotona cnocod peme-
HUA KBAJPATHBIX VPABHEHHII NPHHAM COBpeMeHHBIN BHMI.

PopmMyibl, BhIpajkamlllie 3aBHCHMOCTE KOpPHel YpaBHEHWS oT ero
roapdunuenros, Gwan BeiBegedsl Buerom B 1591 r. Ina keagpaTHOro
VPaBEHeHHA TeopeMa Buera B coBpeMeHHBIX 0003HAYeHHAX BERITIAIEIA
TaK: KOPHAMH VpaBHeHHA (@ + b)x — x° = ab asaswores umena a u b.

O HepaBeHcTBAaX

IMonaTua sGoasimes M «MeHbIIes HADAAY ¢ NMOHATHEM DABEHCTBA
BOSHMK/M B CBAIH CO CHETOM NPEIMETOB H HeoOXOAHMOCThIO CDABHHBATH
pasnuuHble BeaAWduHbl. [lOHATHAMH HEpPABEHCTEA NOJb30OBAJHChE YiKe
IpeBHHe TpeKH. ApxuMe], 3AHMMAACE BRIMHCIAEHHEeM IJIHHBI OKDYHHO-
CTH, YCTAHOBHJI, YTO s«NepHMeTp BCAKONO KPYra paBeH VTDOeHHOMY IH-
amerpy ¢ H30BITKOM, KOTOPBIH MEeHBIIE CeJABMON HACTH AMAMETPa, HO
foaelle fgeciTH ceMbIECAT NepBuix». HHaue rosops, Apxumen yEasam
IpAHHILL THCJA 7

10 1
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Paj nHepaBeHceTs NPHBOAHT B CBOEM 3HaMeHHTOM Tpaktarte «Hawa-
aas Epraun. OH, Hanpumep, JAoKa3blBaeT, WTO CPEIHEE TeOMeTpPHUYECKOE
ABYX NOIOMKHTENRHEIX 4YHeea He O0bIle X cpelHero apuiMeTHYecKo-
ro, T. . 4TO BEPHO HepaBeHCTEO

A e

"Es;“:’.

B «MaTtemaruueckom cobpanuus» [lanna Anexcamapuiicroro (II1 B.)
JOKASBIBASTCHA, YTO AMA NOJOMHTeIBHBIX 4YHeel a, b, ¢ u o

eCcJIH

=&

:'«*%: To ad = be,

Oanako Bee TH PACCYHIEHHA OPOBOANIH CAOBECHO, ONHUPAACH B
GONBINHHCTEE CAVHASE HA TeOMETPHYeCKVI0 TepMHHoIorHio. CoBpeMen-
Hble 3HAKH HepaReHCTE NOABRMIHCE Jaume B XVII—XVIII ss. 3uakun
< | > BBEN anrnuickmi marematur T. Tappuor (1560—1621), auakn
= B & — dpannysckuil maremarur II. Byre (1698—1758).

=

CTODWMYBECKME CRENEHKA



f

mat il

CBEAEHUA U3 KYPCA
AJITEBPbI 7 KJIACCA

BoipaxeHusa u ux npeobpa3oBaHus

1. CreneHsl0 MHCNA @ ¢ HATVPAJABHEIM MOKAZATENeM 71, DOnbmuM 1,
HASBIBAIOT NPOM3IBEIEHUE i MHOMKHTe ell, HAMIBIH U3 KOTOPBIX PABEH d:

e il
e he
n pai

CreneHbio 4Mcia g ¢ nDoxkasareneM | HAIBIBAIOT CAMO YHCJIO @
a' =a.
Crenens uncna a # 0 ¢ noxasarenem 0 pasna 1:
a’ = 1,
2. CpoiicTEa cTeneHell ¢ HATYPAJBHBIMH [IOKAZATEAMMN:
a)a™ +a®=a" " ",
IMpu vMHOMeHUH cTenedeil ¢ OIHHAKOBLIMH OCHOBAHMAMH OCHOBA-
HUE OCTABIAKT NPEXHHUM, a MOKAJATENH CKIAJBIBAIOT.
a™:a"=a" ",rmeaz=z0 m=n
[Mpu genenun cTenedeill ¢ OJHHAKOBBIMH OCHOBAHHAMH OCHOBAHHE

OCTABJAAKT HNpPexHHM, a H3 NOKA3ATENHA CTeleHH JeTHMOro BRIYMHTAKT
MOKAJIATE B CTEIeHH Je/JIHTe IH.

B] {aﬂr ]H o al‘ﬂ r

HFIH BOZBEJEHHH CTelleHH B CTelNeéHE: OCHOBAHHE OCTABJHAIOT IR~
HHM, 8 INOKa3aTeJaH IIepeMHOAAT.

r) (ab)" = a"b",

HIJH BO3BEJEeHHH B CTEHeéHb NPOH3BeIeHHA BOIBOIAT B 3TV CTeIlleHb
Rmb]fl MHOEHTENE H PeaVJLTATEI NepeMHOAAT,

3. OanouneHaMi HASLIBAKT NPOH3BEEJeHHA YHCEd, HePEMEHHBIX M
WX —:}*rengl-ref:, a TAKJKEe CaMH UHCIA, TePeMeHHbIe W UX CTeNeH . Hanpwu-
mep, 5a°x, —3a’h’, 4, x, y® — ogHOUMEHEI.

CeepeHua W3 kKypca anrebpw 7 knacca
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CreneHbid OJHOWIEHA HAZBIBAIOT CYMMY HokasaTedeil crenenell neex
NEPeMEHHBIX, BXOAALINX B OAHOUWIEH. Hanpumep, cTeneHk oJHOYIEHA
—8a®b* pasua 6.

; 4, l";'hmmqne‘;‘mm HA3BEIBAIOT CYMMY ojHouneHoe. Hanpuwmep,
3x" — 4x* + 1, Ta®h — ab® + ab + 6 — mHorounens. ONHOWICHBI CUH-
TAKT MHOTOWIEHAMH, COCTOANMMHE M3 OIHOTO JIeHA.

CreneHpd MHOTOUJIEHA CTAHJAPTHOTO BWJIA HA3LIBAKT HAUOOIL-
MIVI0 W3 CTENeHel BXOOAMINX B Hero ojJHouwileHos. Hanpusep, cTeneHb
muorounena Hx'y + 3x°y® + xy pasHa cremenn ogHouneHa 3x°y°, T. e.
paegHa 7.

CreneHsio NpoH3BOILRHOTD MHEOTOWIEHA HASBIBAIOT CTENEHL TOMIECT-
BEHHO PABHOTO eMY MHOIOMJIEHA CTAHIAPTHOTO EBHJA,

d. Ilpu choodeHHM MHOMOYJIEHOR NOJB3VIOTCHA HNPABHIOM PACKDPLITHA
cKobOK: ecoH mepel cKODKAMH CTOMT 3HAK ¢IJHOCH, TO CKODKH MOMHO
ONYyCTHTE, COXPAHHE 3HAK KAMIOTD CAArasMoro, sakJnoYéHHoTo B cHob-
ku. Hanpumep,

(3ab + 5c2] + (ab = ¢®) = 3ab + 5c% + ab — ¢ = dab + 4¢°

IIpm BREIYMTAHHH MHOIOYJIEHOB MOJB3VIOTCH NPABKIOM PACKDBITHA
CROOOK: eclIl nepe] cKoOHAMM CTOMT 3HAK ¢«MHHVCS, TO CKOOKH MOMHO
ONYCTHTE, M3MEHHE 3HAK HAMJOM0 CAaraeMoro, 3aKJmn4EéHHoro B cHob-
ku. Hanpumep,

(6x* — y) - (2x* - By) = 62" — y — 2x* + 8y = 4x° + Ty.

Hrodsl VMHOMHTE OAHOMISH HA MHOTOWIEH, HVHHO VMHOMEHUTE 3T0T
OJHOUIEH HA KamJIell 4leH MHOroOWIeHa ¥ MOJYYeHHBIE NPOH3BEIeHHA
crnoxxuTe. Hanpumep,

a’(8ab - b® + 1) = 32’ — a’® + 2
L['I"Uﬁhl VYMHOMHTE MHOTOYJIEH HA MHOINOYWIEH, HFH{HO H&Jﬂ,fl,hlﬁ HIIeH

OJHOMG MHOMOWIEHA VMHOMHTL HA KAMIBIH 4ieH IPYroro MHODOUJIEHA
H OOoJyUeHHBIEe TNPOH3BEIeHHA CA0KHTL. Hampumep,

(5x — 1)3x + 2) = 15x* — 3x + 10x — 2 = 15x* + Tx — 2.
6. MopMyakl COKPALEHHOID YMHOMEHHA!
a) (@ + b)? = a® + 2ab + b

KpagpaT cyMMbl IBVX BRIDAYKEHHI pABEH KBAJPATY NepROr0 BLIPa-
SHEHHA IUII0C YABOBHHOE NPOMIBEIeHHe NepPBOTO M BTOPOrO BRIPAXMeHHH
IAKC KBAJAPAT BTOPOrO BhIPAXEHHHA,

6) (a — b)® = a® — 2ab + b

I":EB.I[FIBT PaA3HOCTH OBVX Bh[pHH{EHHﬁ paBeH KBAADAaTY Nnepeorg Bbl-
paMeHa MHHYC VIBOSHHOE HpGHBBE,ELEHPIE nepeoro BTOROI) BhIDAAE-
HHH MJIKC KBAJAPAT BTOPOTD BBIPAMEHMHA.

B) (a + b)* = a® + 3a’h + 3ab® + b’

Kyl cyMMEI ABVX BeIpaAMeHHI pased KyDy NepBOTO BLIpAMKeHHA
ILIKYC YTPpOoeHHOEe npoH3eeleHHue HBE,E[FIETEI Nepeoro BeIPDAYEHWHA H BTO-



poTo IIKOC YTROEHHOE NPOH3BEJeHHe MepBOTD BLIPDAMIEHHMA W KBAJApATA
BTOPOro IAW0C Ky BTOPOrO BLHIpAMKEeHHH.

r) (a — b)* = a® — 3a%® + 3ab® - b,

Ky0 pazHOoCcTH ABRYX BHIpAXEeHHH paBeH Ky0Oy NepBOT0 BREIPAXMEHHA
MHHYC YTPOSHHOE MPOH3IBeAeHHe KBAJPATA NEPBOTO BHIPAMEHHA B BTO-
Poro I YyTPOoeHHOe NPOHIBEeJeHHe NMepBOT0 BRIPEMKeHHA M KBajJpara
BTOPOTO MHHVC KYD BTOPOrQ BRIPAHEHHSA.

x) (@ — b)a + b) = a® — ¥

Ipouapegenue PA3HOCTH ABYX BEIPAMEHHH M HX CYVMMBI DABHO pas-
HOCTH KBAJAPATOB 3THX BhIPAMKEHWHA.

e) a® + b® = (a + b)a® - ab + b?).

Cymma kyDOR ABVX BRIDAMKEHHH DABHA [IDOM3BEJEHHID CYMMBI 3THX
BEIDEIKEHHI H HENOJHOTO KBAAPATA MX PAZHOCTH,

#) a® — b® = (a — b)(a® + ab + bY).

FPaznocrs ky0oB ABYX BRIpAMEHHH pABHA NPOH3BEIeHHI) DAZHOCTH
STHX BBIPAMKEHHH H HENOJHOrD KBaJAPATA MX CYMMBI,

7. PasnojxeHHeM MHOTOWISHA HA MHOMHMTENH HASEIBAKT NpPeICTAB-
JieHHe MHOrOYJeHa B BHAe NPON3BeleHHA MHOTOWIEHOB.

dnsa pasioxedns MHOMOYIEHOB HA MHOMHUTENN IPUMEHAKT BhIHECE-
HHe 0bIero MHEOXHUTENA 38 CKODKH, FPYNIHPOBKY, (OPMY/IbI COKDALLEH-
HOTO yMuOMenna. Hanpumep, MHOTOYLIeH bx® — x°y MOMHO Pas/IoKHTh
HA MHOMHTENN, BRIHECH 3a ckobkm x°: 5x" — x°y = x* (5x — y). MHoro-
wieH 3x — 3y — ax + ay MOMHO PasjgodHTh HA MHOMHTEIH, HCOOIb3YH
crnocof IpyNNHPOBEN:

3x - 3y —ax + ay = (3x — 3y) — {ax — ay) =
= 3(x —y) —alx - y) = (x - yN3 - a).

Muorounes a' — 25x° MOMHO PasiOKHUThL HA MHOMKHTETH, HCIOIb-
aya (POPMYIY PA3HOCTH KBAJPATOB JABYX BhIPAMKEHMI:

- 25x% = (a®)® - (5x)® = (a@® - 5x)Na® + 5Hx).

Huorga mHOrO4YWIeH VIOASTCH PA3JIOMHTE HA MHOMHTENH, NnpHMeHHB
NOCJIefOBATENRHO HECKOJILKO CIOCODOR,

8. llensle u gpofHEIe YHCIA COCTABIAIOT MHOMKECTEO DAIHOHAIBHBIX
ynces. Beskoe panmoHalIbHOE MHCI0 MOMHO NPeICTABHTE B BHAe APODH
™, rae m — nemoe WMCIO, & 1 — HATYDAJbHOE,

It

Rasaoe pannoHanbHOE HHCI0 MOMKET OHTh NPeACTABISHO B BUAE
DeckoHeuHO Mepuoanyeckol gecaruaHoil npodu. Kampas Gecxoneunasn
nepHogHYeckas JecATHYHasA Apodb npefcrasaser cofoil HexoTopoe pa-
LHOHATEHOE THCIO,
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YpaBsHeHus

9. Hoprem ypaBHeHH# ¢ OIHOH DepeMeHHOH HAZBIBAKOT IHAYEHNEe
nepeMeHHod, IpH KOTOpoM ypasHeHue ofpamaeTcs B BEpHOE PABEHCTEO,

Hanpumep, uyncao 8 — xopeds vpasHenus 3x + 1 = 5x — 15, Tar xar
BepHO paseHcreo 3+ 8 + 1 =5+ 8 — 15,
Femnte ypasHerue ¢ 0QHOH IDepeMeHHoH — 3HAYMT HAHTH Boe ero

KOpPHH HJIH JOKAZATE, YTO KOPHeH HeT.

10. VpaBmenua ¢ ofHoH HepeMeHHOH, MMeIIHe OIHH H Te e
KOPHHM, HA3KIBAIOT PABHOCHABHEIMH. Hanpumep, ypaBHenns x° = 25 m
(x + dMx — 5) = 0 paBHocHabHBI. Kammoe M3 HHUX WUMeeT JBa KODHH:
—5 H 5. YpaBHeHH#A, He UMEWINHe KOpHeH, Tak:e CUHTAIT PABHOCHIIh-
HBEIMH.

Ilpu peienun ypasHeHHH ¢ ogHOH NepeMeHHOI MCNOABIVIOTCH Cile-
AVIOIHe erOicTRA:

eC/IH B YPABHEHWH NepeHecTH CJIaraeMoe U3 oJHOH YacTH B APVIVIO,
H3IMEHHE €r0 3HAK, TO MNOJYYHTCH YpPABHEHHEe, PABHOCHJIBHOE TAHHOMY;

ecai obe YacTH YPABHEHHA YMHOMHTE WJIHM DASJEIHTE HA OJHO H TO
e OTAWHMHOE OT HYJIA THCI0, TO DOJAVUHTCHA YVpasHeHHe, PABHOCHILHOE
JAHHOMY.

11. JIuHeiiHbIM ypaBHEHHEM € OJHOH DepeMeHHOH HASBIBAIOT Vpas-
HeHHe BHAA ax = b, rge ¥ — nepemMeHHas, a U b — upcaa.

” b
Ecan a = 0, To ypasienne ax = b MMeeT elHHCTBeHHLIH KOpeHb —.
i

Hanpumep, ypasHenme 7x = 2 AMeeT KopeHb

Eennw a = 0 u b # 0, To ypaBHenne ax = b He umeer ropueit, Ha-
npumep, ypasHerdue () + x = 7 He uMeeT KopHed.

Ecina =0mu b =0, To KOpHEM YDABHEHHA 4X b ABIAETCA JIH-
foe 4HCIo.

12, PemenueMm ypaBHEHHA ¢ IBYMA IepPeMeHHBIMH HAJLIBAIOT Hapy
E-HH"-IE'HHE .EIEPE'MEHHB!.){, t}ﬁ[]ﬂIlIHIUIIl}’IU AT YVpABHeHHEe B BepHOe DABeH-
creo. Hanpumep, napa uscen x = -1, y = 4 — pemeHde ypasHeHUHA
Sx + 3y = T.

YpaBHeHHA ¢ ABYMA NepeMeHHbLIMH, HMewiHe OJHH H Te e pelme-
HHA, HAZBIBAKT PABHOCHJIBHBIMH. YpPABHEHHA ¢ JBYMIA HNepeMedHbiMH,
HE MMEIOUIHEe PelieHHH, TAKMKE CUHTAKT DABHOCHJIBHBIMH,

B ypasuennn ¢ ABYMSA IePeMeHHBIMH MOMHO IePeHOCHTE CAaragMele
U3 ofHOll yacTH B APYIYIO, H3MeHHAH HX 3HAKH, U ole uACTH ypaBHe-
HHA MOMHO YMHOMATE HIH JefdWTh HA OAHO M TO e HHCeI0, He PDABHOS
uyaw. IIpy srToM NOAYUAKOTCA VPABHEHHA, PABHOCHJIBHBIE HCXOJHOMY,

13. JluueiinpiM ypaBHeHHeM ¢ [ABYMHA [ePEMEHHBIMH HA3LIBAKOT
vpasHenue Buia ax + by = ¢, roe ¥ ¥ y — NepemMeHHBle, @, b H ¢ —
WHCIIA.

14. 'pacduroM VPABHEHHA ¢ ABVMA NepeMeHHBIMH HA3BIBAKT MHO-
SHECTBO TOYEH KOODAHHATHOH IJI0CKOCTH, KOOPIMHATEl KOTOPBIX ABJA-
HITeH PeIeHHAMH 9TOr0 VDABHEHWS,

| - =
wBEOEHMA W3 KYypCd anreopkl ( Knacca



'papurkom nHHeHHOrO VPABHEHHUH ¢ JIBYMA IepeMeHHBIMH, B KO-
TOPOM XOTA OBl OOTHH M3 KoadupHilHeHTOE NPH NepeMeHHLIX HEe papBeH
HYJK, ABIAESTCHA TPAMAH.

15. Pemennem cucTeMbl VPABHEHHH © ABYMH NepeMeHHBIMH HA3ZLIBA-

T TApY 3HAYeHHH NepeMeHHBIX, 00DALIAIOIIVI0 KAM0e VDaBHEHHE CH-

cTeMEl B BepHOe papeHcTBD. Hanpuwmep, mapa gmeen x = 7, ¥y = -1 —

x+ y=6, .

PEMIEHHE CHCTEMBI 5 15 TaK KAK SBIASTCH BepPHBIM KAXI0e M3
x - =15,

papeeTE 7 + (-1) =6 u 2 « T — (—-1) = 15.

PemuTe cueTeMy ypasHeHMH — 3HAYHT HAHTH Bee € peIHeHHA MK
OOKA3ATE, YTO pelleHHil HeT.

CucreMel ypaBHEHHH ¢ IBYMA NepeMeHHBIMH, HMeoIlHe OoJHH B Te
sie pellleHHA, HAZRIBAIOT PABHOCHIBHBIMHM. CHcTeMbI, He HMEeOUHE pe-
reHuii, TAKM¥Ee CUHTAKT PABHOCHIBHBIMH.

16. [Ina pemeHus cHeTeM JHHeHHBIX VpPaBHEHWH ¢ IBYMH NepeMeH-
HEIMH HCIOABAVIOTCH rpadyuecknil cnocod, coocod mogcTaHOBKH, criocod
CJIOMeHHA.

IMpu rpadmueckom cnocobe cTpoaT rpadmiy AHHellHEIX YPaBHEeHHH
(npaMLIe) H AHATHIHPYIOT HX PACIIONMOMEeHHe:

ec/Ii OpAMBIE COBIATAIT, TO CHCTEMA MMeeT DecHOHeYHO MHOTO De-
HIEHWH, MPHYEM KOODAHHATED A0doil TOUKKM OpAMOIl ABIAKTCH PEIleHN-
M CHOTEMBI;

eCJIM OpAMBIE Mapaijie/bHE, TO CHCTEeMA He HMeeT pelleHH;

eCJH NpsiMble IepeceHaTed, TO CHCTEMAa MMeeT eIMHCTBeHHOe pe-
meHMe, NPHYEM KOODIHHATBE TOYKHM NepecededHns [IPAMBIX ABIAKTCH
pellesHeM CHCTEMBI.

IIpn pemeHHH CHCTEMBI ABYVX AMHeHHBIX YpPABHEHHWI ¢ JBYMA mepe-
MEHHBIMH CIOCODOM IMOJCTAHOBKY OCTYVIIAKT CAeIVIOLUIHM 0Dpasom:

BRIPAMHAIDT M3 KAKOro-J1Hdo YpaBHEHHA CHOTEMEBI OJHY HepeMeHHYH
Hepes Apyrymw;

NOJCTARIAKT B ApYyroe VPABHEHHEe CHCTEMBI BMeCTO 3TOH NepeMeH-
HOH NodyYueHHOE BRIPAMEHNE;

PEMIAKT NOAVUHBIISECH VDABHEHHE ¢ OIHOH mepeMeHHO;

NOACTARIAKNT 3HAUEHHE HAHIeHHOH NepeMeHHOH B 0JHO H3 YpapBHe-
HHH H HAXOJAT COOTBETCTEVIONIES IHAYEHHE JAPYyroil nepeMeHHOI.

IIpy peHieHMH CHCTEMEI ABYVX JHHelHBIX VPpaBHEHHH ¢ IBYMA nepe-
MEHHBIMH CIOCODOM CJAOMeHHA NOCTYVIAKT CcAeIVIOIIHM obpasom:

VMHOMAT NOYJEHHO VPABHEHHS CHCTEMEI, TOADHPAA MHOMHTETH
TaK, 4T0DR KOoaPHIIHeHTE OpH OAHOH M3 NepeMeHHBIX CTAJW B YPAaB-
HEHHAX NPOTHEOTOJIOMMHBIMH THCIAMI,

CHJIAABIBAIT NOMJIEHHO JeBBIE W IPABLIE YACTH YPABHeHHMIH CHCTEMEL

pELIAKT MOJAVHHBIIEECH VpPaBHeHWe ¢ OJHOI NepeMeHHO;

NOACTARIAIT dHAUeHHe HalijeHHOH nepeMeHHOI B OJHO H3 VpaBHe-
HHA M HAXOAST COOTBETCTEBYIOIIEs 3HAUSHHE IPVIOH IepeMeHHOM.

CeepeHus M3 kypca anreGpesl 7 knacca
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DyHKUUKU

17. @yHKIHOHAIEHAA FABHCHMOCThL, WIH QVHEIHA, — 3T0 TAKAas
3aBHCHMOCTE MEMIAY ABYMSA NepeMeHHBIMH, NPH KOTODOH KAMJIOMYy 3HA-
YEHH HEe3aBEMCHMMol HepeMeHHOH COOTBETCTBYET eIMHCTBEEHHOE IHAaUe-
HHE ZABHCHMONH NepeMeHHOH.

HesaBHCHMYIO NepeMeHHYH) HHAYe HASLIBAKT ADIYMEeHTOM, A O 3a-
BHCHMOH [IepeMeHHOH FOBOPAT, YTO OHA ABIAeTcA (PVHEKIHeH 3TOoro ap-
rymenTa. Bre sHaueHMA, KOTOpDBIE NPHHEUMAST HE3ABHCHMAA NepeMeH-
Has, oDpasyioT ofIacTk onpeneleHnus (PyHKIIHH,

I'padukom HyHEIIHH HASBIBAKDT MHOMECTBO BCEX TOYEK KOODIHHAT-
HOH MI0CKOCTH, abeiuecbl KOTOPEIX PABHE 3HAYEHMAM apryMeHTa, a op-
JAMHATE — COOTBETCTBYIIIHM IHAYCHHAM (DVHKILHH,

18. Juneiinoii dyHKIMed HAIBIBAIOT (PYHKIHK, KOTODYID MOMHO
aagaTs opMysoil suga y = kx + b, Tme x — He3ABHCUMASA lepPEMeH-
HafA, B 1 b — uHcaa.

I'pacburom nauHelHol QyvEKUUN y = kx + b apnserca npaman. Yu-
a0 k HASBIBAIOT YIJIOBBIM Kos(DHIHEHTOM NpPAMO, ABAAIeiica rpa-
durom dyuxknouu y = kx + b,

Ecnu kB # 0, to rpadux dyHEIHH y = kx + b nepecexaer och Xx;
ecaa £ = 0w b = 0, To npaMaa — rpadpur GyEKOUE y = kx + b na-
pantenbHa ocH x; ecau B = 0 u b = 0, to rpadur (HYHKIHHA COBNAJAST
¢ OCBIO X.

I'padpurn ABYVX MHHeRHBIX QVHEINH NepeceKanTed, ecJIH HX YIJIO-
Bble KoadWhHIIMEHTE] PASIWYHE, W NAPAJJIEILHEI, ©CJAH HX YIJI0BBIE KO-
appUIIHEHTH ONHHAKOBEI.

JIuneiinyio QyHEOHD, sagapaemMyio dopmyiaoil y = kx npu k = 0,
HASRIBAKT NPAMONH (PONOPIHOHATBHOCTEIO.

I'paue npaMoil NponopiuoHAIBHOCTH eCTh NPAMAA, NPOX0IALLAHA
yepes Hauano xoopauHar. IIpu k& > 0 rpadmk pacnongosed B mepBoil |
TPeTHEH KOODIHHATHBIX YeTBepTAxX, a npu k = (0 — Bo Bropoil B uer-
BEPTOH KOOPIHMHATHEIX YeTBEDTHX.

19. 'padmr hyHKEIHH § = x% — napabona. IToT rpadHE OTPOXOLHT
Yepes HAYAJIO KOOPIHHAT M PACIONOMEH B [epBOH ¥ BTOPO KOOpIHHAT-
HEIX yersepTax. OH CHMMeTPHYEH OTHOCHTEJIBHO OCH .

I'padur dyaroHr y = x® NPOXOAHT 4Yeped HAYAN0 KOODIAHHAT H
PACTIOJIOMEH B NepROi H TPeThel KOOpIMHATHEIX dYeTeepTaAx. OH cum-
METPHUYEH OTHOCHTENRHO HAYATA KOODAHHAT.

20. 'padur Gpyrxuun y = |x| cocront na apyx ayueit. Dror rpaduk
NPOXOIHT Yepes HAYANO KOOPAHHAT M DACHOJOMNEH B NepBOH M BO BTO-
PO KOODAHHATHBRIX 4eTBepTAX. OH cHMMeTPHYEH OTHOCHTEALHO OCH Y.



TABJIMLA KBALIPATOB

E Eguunib

S| 0wk o | @ Pkl w8
1 | 100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361
2 | 400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | T84 | 841
3 | 900 | 961 | 1024 | 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521
4 [ 1600|1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
5 [ 2500 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481
6 | 3600 | 3721 | 3844 39&954096 4225 | 4356 | 4489 | 4624 | 4761
7 14900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241
8 | 6400 | 6561 | 6724 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
9 | 8100 | 8281 | 8464 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801
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n) wopHeit Her; e) 0; 5.

4 2a+1
Bx-1' M Tg

622. Heanan. 623. Hanpumep, x° + 3x + 2.  624. a)
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44b 2y + 1 I-39. . ae e o 2
h+3: r) H"'?'. o) pre a) T+ 5" 626. a) —0,3; -0,93; -0,993; 6) 3

2 1

1$; 15- 628. a) —1; 23; §) 2; 2? 631. r) 1; o) -27; -1; &) -0,2; w) -0,5; 1;
3) ; w) O é. 632, a) -12,5: 6) 8: 4: B) 6; r} —1; 3,5: 1) —2: 1%: e) 0; —
2
i

3) =3,5; 5. 634. a) 3—\5; 3+ 1,."5; o) —6; 5; m) —4—, r) =9; 1; n) wopreil "HeT;

#) 1: 1,5; a) 0; 1,5. 633. m) ;r) 1; 10; oy -1; 1; e) 1; 2; =) - l; 1;

e} 4. 636. a) 6; 6) —3; g; B) kopHeit mer; r) 5; a) —6; 6: e) —4: 4. 637. a) 2;

6) 1; ) —11: r) 6. 638. a) —-3; 6) —15- 0:8) 85 7Y =830y 95 18508) 1_; 2%.

639. a) 1; T; 6) 1-414; 1+J g 2 4'”, '”:“, r) _%; 1.
1-J5. -1+45 7 —d\-'ﬁ T+3.J6 R i s #
640. §) PR S B) e . 641 a) J2: J2: 6) -3: 3.

646. a) \Jy; 6) Jy. 648 —. 649. 60 xn/u 1 40 k/w 650. 12 w /1 10 Kn /4,
651, B0 wm/u v 7O mwm/ 4. 652, B0 wm/u. 6533. 30 n ¢ rexrapa. 634. 20 p.
655. 220 awnuii. 656, 7 uenoser. 657, 12 uenosex. 658, 6 kM 9 Wi 5 BEm/ 4.
659, 2,5 mm/u. B60. 2 km/u. 661. 500 r. 662. 60 r. 663. 15 u u 10 wu.
G664, 7 u. B65. 10 wm/u. 666. 50 xm/u. 668. a) 0,1; 6) 3,5. 669. 16. 671. a),
B), ) Ja; ©) wner. 673. a) 2; 6) 6; B 5; r) 1. 678. 2x + y = 6.
679. a) (x — 1}y — 1) =0: 0} (x — yHx + 1) =0; B) (x + 2)}xr - 1) = 0O
) (¥ + 1y — 2) = 0. 680. a) (x - 3)y - 3) =0; 6) (x + 2)y + 2) =

B) (y + 20y - 2) = 0; r) (x — 4)x + 2) = 0. 683. a) (1; 2), (-1; -2), (2‘ 1),
(-2 —1}~ 6) (2 -1, {2 1) (—2 1:;; (-2: -1). 684. 1;
685. a} : 6) 4. 686. a) = 1 . 6) 43" }—— 687. a), B), 1), €) — egun-

CTEEHHOE peienne; 6), .n] — ﬁ&CHOHE{HO MHOTO pEl.I.I:E'HllffI G689, a], 8) — egumu-

2

a + —:'J KM.

CTEEHHOE pemeHde; ) pemednii wer. 690, 1) » + y = 5; Zy — 4xr = 0
0,6x - 3y - -1,2; 2) 6y + 3x = 10; 2x + 4y = 9; 0,5y + 0, 25x = 4.8;
3 2x + 4y = 10; 15 - 3x = 6Gy. 692, 1) & = 0,5, b = 1,5

Nk=b=0:3) k=-1: b= -3. 693. 720 gm. 695, a) (4m - 5n°)N4m + 5n%);
6) (0,3a® - 35)0,3a° + 3B); B) (2a + 1N2a + 5); r) 5(xr + 1HT - 5x).

G96. a) ner; 6) ga. 698. a) He uMeeT pelneHHil; 0) IRa peIUeHHA; B) OoaHO pe-

s, el ey Sva W=t ‘?:;” 702. a) (2; -1), (5: 2): 6) (6: 5),

2 2ab
(—4; 5% B) (1; —5), (45 —2)% 1) (45 5), (13; ~4). 703. a) (10; -7), (-3; 6);
6) (-1; 0), (—-2; -1} B) (2; 10), (-3; 5); r) (2; 2), (1; 3).704. a) (2; -1),
(1; -2y o) (1,5: 1), (1; 1,5 =) (-1; 0), (0; -1} r) (5,25; 3,25).

OteeTi



T05. a) (10; -2), (—2; 10); ©) (-1.2; —-2), (2: 1,2); B) (3; -1} 1) (-1;-2),
( —2; —1). 706. a) (1; 4), (-0,6; 0,8); 6) (2,5; —0,5), (2%: :15) B) (—32; —18),

-10; 43 ) (-1:2), (125 7). 709. (-2 0), (4; ). 711. a) (15; 10), (2 ~3);
6) (12; —6), (2; 4)%; B) (éi —%) {-%: 2); r) (6; 2), (- 1; -1,5). 712. a) nepece-
KaeT B Touxax (6; 4) u (2%; 1%); A) nepecexaer ocu B Touxax (—5: 0), (0,5; 0)
(0; —5). T15. Tlpu k = -2; 2. 716. a) asa; 6) Tpu. 717. a) x, = -3%; X, = 3%;
B) m, = —%; my = % T19. 30 n. 720, Taxux uncen He cyvigecTreyer. 721. 25 cnop-

THEHEIX KocTIoMoe ¥ 65 wyprox. T22, Henpasnneno, 723, 5 wm/u. 724, 12 nare-
pyvisépax 1 16 geyvxpyinéemx moder, 725. 7 naruMecTRnix dogok. T26. Haunme
LG ¢0 CHOPOCTBEG 5 KM/4 M exXan co ckopocThio 12 wm/ /4, T27. 18, 728, 3 cm u
30 e, 729, Bee rupn 16 kr, sec ramrean 5 kr. T30, 60 1 60 smaueii. 735, [pn

g = 2 x — moboe yncno; mpun a # 2 x = a® — 9. 736. 2—15%_—2'& npu § < 23

1 npu b = 2; wopaelt Her npu b = 2. 7837. a)da v anpu a = 0: 0 opu a = O

o) da n : op a # 0; 0 opu a = 0. T38. a) 6 nw —6; 68) 20 u —20; 8) 0 u O

r) 0 n ; 739. b opm a = 1. 740. -1 npu a = 1; -1 u ‘1"1 npr a = 1.
—a

T41, 2k — 2, 2R + 3. T42. b = 4, 743, a) 0; 1; 6) 0; 6.8; ®) -1,2; 1,2; r) O.
747. a) 13 —f,—‘: 6) -8; 7; B) -T; 8 1) 1,6; 2; n) 3%; 3; e) —1; 4%; ) -5%;
2; 1) ]‘2"":": z ‘é"":". 748. a) ~1,2; 0,2; 6) -4
M) 3323 @) ~1; 15 %) ~2,5; 2,5; 9) npw m06ow x. 758, 10, 11, 12, 13, 14
wam —2, -1, 0, 1, 2, 764. -2, 0, 2 unu 6, 8, 10. 755. T u 8. 7566. 4 em 1 10 cm.
7a7. 1 CM. 758, 0,20 M. 759. 60 HJTH 40 nueTone.

760. 0,36 v" win 0,81 m®. T61. 54 cv » 36 cm. T62. 18 u 17. 763. 13 u 11.

_12: B) 2;-: 4; r) —21: o
3 3 11

764. a) 242: 342; 6) -643; 443: B) 3-42; 3+42: ) 5-3J2; 5+342.

771 b = £12. T72. 21 nnm —21. 773. ¢ = 3,12. T74. b = = -2, ¢ = 0.
775. b = 1, ¢ = —2. 777. 36. 778. 42 uan —42. 781. a) x* + 3px + Qg = O;

6)x°+(p-4)x +(g-2p+4) = 0. 782 qx° — (p - 2¢)x + ¢ = 0. 798. a) 11;

13; 6) —14; 5; 8) —3; T; r) —5; 4%: a) 12; e) wopreil Her; w) —5; 3; 3) xopueit
wer. 803. a) ‘T:’ 1; 6) 0,4; 0,5. 804, a) B ‘lﬂ?; 514\.'77: 6) —-1.5; 1;
B) HopHell Her; r) 9 1) 0; e) —%‘, ) 2—\}"3?; 24 \_-"ﬁ; a) 0; =1,5. 8046, 10 u.

B807. 9 wu, 808. 50 km/u. 809, 60 km/u. 810. 2 wm/u. 811. 3 kM 4.

OTBEETHI
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812. 3 km/u. 813. 2,4 wm/u mau I KM/ /u. 814, 3 mm/u. B15. 50 mmM/u.
816. 40 gm /4. 817, 4 4 40 smuu. 818, 160 wkm waum 200 xwm. 819, 450 .
820. 18 mw/u. 821, 48 wm/y wan 9 wm/u, 822, 60 o u 80 cm. 823, 10 roc-
riomoe. 824, 32 penecoca. 825, 24 kr »n 36 mr. 826. 25 mr nom 12 kr.

827. 15 nwmeii » 10 gueii. 828. 15 gueit o 10 gueii. 829, 12 4. 830, 25 u 1 20 u.
8231. 15 mua 1 10 MHH.

lmasa IV

B53. Vrasanwe. CpapHuTe KBAZRATE JeBOIl # NpaBoi dacTell HepaBeHCTEA.
S-x

7

856. Kona. 857. Bll__ 858. a) : 6) 1. 859. a) 1: 5; 6) 0,3; 2. 879. %; 22; 0.
]

880. a) -1; 1; 6) 2; 8 —6; 3; r) -1; 5. 895 6 < 6 gom. 896. L

902. a) Orpeaox CH; 6) orpesox AD. 96. 6) A N B = B; A U B = A,
2

909, -3; 3" 910. 12 g u 10 . 922, a) -9; 6) 16; B) 31; r) 7. 924, a) (5; 8);
6) [-4; 4]; B) (T; +20) 1) (—20; 6). 928. a) ~; 6) ———. 930. 40 xm/u;
= 2q*

45 ®m/u. 931, %, 935. a) (5; +o0): 6) (4; +00); B) (=99 —1]; 1) (=09; 3]

) (=oop 0.15); e) [%, +m); w) (—=0; —0,25); a) (-o9; 0]; m) (—8; +o9);

k) (0; +00); ) (18; +o0); m) (T +0o0). 936. a) (—°0; 8,5); 6) [-0,6; +°°); 8) (4 +0);
r) (7.5; +°°) n) (1%: +o0 ): e) (1,8; +2) =) (—DO; ”: a) (-o0; -2.4)
u) (-o0; 12); ) (0; +o0); a1) [-80; +o0); m) [-20; +0). 939. a) (—°0; 0,4);

6) (—oo; —0.4); 8) [-5; +°0); r) [%; +rx'J): n (-1.4; +oo); e} (—oo; —1);

w) (—oop 12,6]; a) [-13; +20). 940. a) (—o0p 1) 6) (oo 2} e) [6; +09);
M) (~o03 ;) A) (=205 0); €) (25 9); ) (-13; +20); 5) (233 +o0 ). 941. a) TIpu

x_-..%; ) opu iy = T: B) mp ¢ = -25, 942, a) lIpn a =< 2,5; 6) upn p = 5.
943. a) (<03 —3 | 6) (9 +oo% m) (=005 ~B1% 1) (05 0.8]; &) (005 13 );
e) (—o0; 22,5); ) (-o0; 2). 944. 6) [0; +o0); m) (1; +o0); 1) [2%; +o0)
A) (—==; 4,T]; e) [4,8; +). 945. a) (6; +0); 6) (0; +00); B) (—°°; —5);
1) (-8; +09). 946 a) (-5 2); 6) (2 +2) B) (0,45 +) 1) (—o05 2).

947. a) (~0; 143 ); 6) (_%; 00 )3 B) (005 14 1) (-17; +00). 948. a) (2,53



G) (—oo; 6); B) [ +99); 1) (3; +00); m) (—4; +02); e) (-0‘3; —% ); ) (—m: lg];

949. 2) [0; +20); 6) (135 +00 ) m) (L5 +o0 )i ) (oo zﬂ 1) [14; +o0);
e) (—==; 20,5). 950, a) [lpn y < 3; 6y npu v > 7; B) opun y = %; r) mpu y < 0,1,
951. a) (-=2; 6); 6) [1%: +00); B) (—o0; 12); 1) (2; +2); a) [—1%; +m):
e) (0; +=2). 852, a) (-o=; 0,2); 6) (—=9; 0,5]; B) (—20; 40); r) (—=o; -10].
953. o) (—m:; 3}; B) [1,5; +o2); r) (—=2; 3,5} @) (—oo; —10) e) (95 +o0).

13
1

954, a) (003 3 )i 6) [-5: +20); 8) (~o%; ~0,6); 1) (005 ~37 ); 955. a) Tpn
a = 0,7; 8) npu b < 3. 956. a) x — mwbdoe umecno; 6), B), r) pemeHnil Her.
0958, a) IIpr x = 2; 8) npu aa‘%; B) mpw u;s—%; r) opu a = 1,4; a) opm
x = 0,2; e) mpu x = 6. 959. a) (—o=; —8B) U (—8; 0,5]. 960. a) 3; 6) 24. 961. a) 1;
2; 3; 4; 6) 1: 2. 962. (—oo; —5,2). 963. (1%; 4) U (4; +o0), 964, Menrme 2 cm.
965, Menwme 12,15 gm. 966. 11 kuur. 967. 755 p. 968. He Goaee 26; KM,
969. 3. 970. a) 1; 4: 6) 0; 1. 972. 12 xm/u. 976. a) (6; +20); B) (—o0; -1)

B) (ﬂ; 3%); r) pemenuii ser. 977. a) (0,8; +o0); 6) [2: 4]; B) e %) r) (0,1; 0,2).

978. a) [2; 2,5F 6) (1,5; 3% 8) (181 25]; r) (—:m: "—]; 979. a) (-12; 2J;
3 9

0) pemenmii wer; B) (0; 15); r) (—o¢; —3). 980. a) (-1; 0,8); 6) (—o=; -1,5];

B) (%:+OG): r) [3; 6,7). 981. a) (—oo; 2,4); 6) pemennii Her; B) [—-8;1;‘: );

r) [1,5; +o0). 982. a) (~o=: 1]; 6) [}; -i—r:-.':]: 8) [3; 6]; r) [~1; 1.5].

983. a) [2,5; 11) U (11; +o2); 6) [0,5; 2) U (2; +o0), 984, a) (3; +oo);

6) (—=2; —3); 8) [-11; 3]; r) pemennii Her. 985. a) (2: 3;): 6) (0,1; +oo);

B) (—0,24; +oc); r) (—==; -1,8). 986. a) -4, -3, -2, -1, 0, 1, 2, 3; 6) 2, 3, 4,
5, 6; ) -1,0,1, 2, 3;r)-2,-1,0.987.a)0,1, 2, 3:6) 4, 5, 6, T: 8) 1; r) 1.
988, a) (—oo; 2,B); 6) pemrenmit mer. 989, a) (—oo; 6); 6) (1; 15)% =s) [0.6; 5];

r}(2; 16]. 990. a) (—-1—; Q); 0)(—2; —1); B) pewrenmnii Her; r}i £: 2:|. 991. a)(-1;
13 11 .
2) 6) (-12; 17); B) (0.5; 2); r) (-1; 3). 992. a) (—2;; ﬁ]: o) [-11; 7); B) [—5; ;1;.;
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r) [_g: 2}. 993. a) [-1; 2% 6) [3; 9k 8) (-0,T; 1,1); 1) (—1%; %] 994. a) Tpu

1% sy <=2 6 npn 05<b<65 995 -4<a-<4 996 b < —1.;..
998, a) (—oo; 2); 6) (1; 4). 999. a) (1; 7); 6) (1; 3). 1000. a) x = 0,48; §) x > 2,2;

B) X # % 1001, 1, 2, 3, 4, 6, 12, 10083, 10 sm/a u 15 wm/a. 1006, ¥Ykazanue,

u

Moo BOCHONBIOBATECH COOTHOIIEH MeM MeRIy cpelHHM ﬂpH(]JMETWIECKHM H cpeg-
HHM FeoMeTpHYecKHM Jnyy noaomurensHey upncen. 1009, ¥ rasanue, CpasHpTe

KBAApPATH JIeBoil U npasoil yacTeil Hepasedcrsa. 1011, ¥ kaszasue. Boenonwsayii-
—_—— 5 !
TeCh COOTHOINEHHMAMH BHAA 4x + 1 <4x + 1 + 4x° = [2x + 1|. 1012. ¥ra3a-

HHe, MoRHO BOCHONLIOBATECA TeM, uTo Ja + 1 — .‘fra =13 Ju +1 - \."E npu a > 1,
1013. He vyemen. 1021, Cwmupmos. 1029, a) -6 = a + 2b = -3;

6) -11,8 < %a -b < -9. 1030, 5.2 < % < 5,25. 1031. 4,8 < 2 2 £ <49,
1039. a) (—oo; —60); 0) (4,8; +oo) 8) (0,56; +9); r) (—DC;TIG}; oy (o= —1);

el (1;;*"-"0). 1040. a) (—oo; —115); 6) (0,25 +°9); B) (—22; 15) 1) (=295 1,4).

1041, a) (—co; 0,325); 6) (—1; +o0), 1042, a) 1, 2, 3, 4; 6) 1, 2, 3, 4, 5.
1043, a) Taxux swavennii Her; 6) npu mwdom sHaqennn x, 1044, a) (—00; +00);
G) (—oo; +oo), 1045, a) Ipun @ = 0; 6) opuw a > 2; B) np a = —-3; r) npu
a > —T7.1046. a) IIpu b < 0; 6) npu b < —4; v) opu b < —3; r) npu b < 0,2,
1047, a) Ilpp m = 8; @) npu m < 2; 8) opu m = —6; r) npu m < 3,5,

1049, a) He donee 5. 1050, Bonee 6 ww/a. 1051, Boaee 18 wm /. 1053.:1}( %: i DC'):
a) (0,1; 5) 8) pemenwit wer; r) (0,8; +oo) a) (—oop —0,2); e}(li‘:—;%_‘u );
1054. a) 1, 2, 8, 4, 5, 6, 7. B, 9: 6) -10; ») 1; r) 2, 3, 4, 5. 1055. a) (—3; 6
@) (1,5; 2,5). 1056. a) IIpu 1,5 < x < 4,5; 6) mpr 5 = x = 15. 1057. a}([_‘l; %)
i

§) moaosuTensHBIX peweduii Her. 1058, a) (-1; 0); 6) (=5; 0). 1059. a > 3,5.
1060, -3 = b = 5. 1061. Bosaee 10 kM, HO MeHeg lﬁ% uwm. 1062. Boaee
60 xmM/ 4, HO He Goaee 90 wmM/4.

Faapa 'V

1063, a) 7: @) 10; B) Qi 1065. a) 115; ) 54; 8) —2; r) —-37. 1066. 24.

1068, a) 0 u —4; 8) —1. 1069, a) -2; 6)-14; B) He cyvmecrsyer. 1071, a), 6),
A1) — BCE YHCIA; B) BCe 4HCAA, KpoMe 5 ) Bee uncaa, kpome —1 u o4
e) mee udcaa, Donkime uiaw passse 5. 1076, a) 36 wm; 8) = 490 m/c.
1081. 1 = fix) = T; -7 = gx) = 14. 1084, P = 2n + 20, obnacTe onpegene-

Mo
UTEETEI



ausa (10; 40], muomecrso anauennii (40; 100]. 1089, a) 3,5 u —-3,5; 6) (—2; 2)
B) (—20; —4] U [4: +o¢). HapMensies sHaderne 0, HaufoIBIIero HeT, MHOMECTED

anagenui [0; +20) 1094, a) % 18)53.1096. a) x = ~-4; - 3;0)x=-5; T; Bl x=——: 3;

ryx=1; 1%. 1102. Hynu gyaxnun: —8; -3; 4; 8. a) [-10; -8), (-3; 4), (8; 10);
@) [-5; 0], [6; 10]). 1106. a) 15; 6) -6 n 3%: B) —2; r) Hyaeil Her.
1109, a) Ilepecexawrea B Touwkax (—2; 1) n (1; 2); 6) He nepecexanTCH.
1112, -0,36. 1119, 2), 4). 1121, a) I, I1, I01; &) I, 11, TV; B) T w 11, 1123, a) O
6; 6) —v5; V5; B) —8,5; 0; r) Kopueii mer. 1126. 1), 2), 3). 1035. (15; +oo),
1145, y = 10x, 10 = x = 5. 1147, Her; aa, B Touxe (0; 1); T » II. 1150, a) -5, 5;
6) myneit mer; B) -2 1 2. 1153, a) 4 ; 6) 1. 1155, Ipadur dyurnmun y = J1-x
1160. a) @ = 2; 8) a = 2; 8B) a = 2. 1171. a) (-1; 1), (1; -1} &) (1; 2),
(-2; -1).

l'naga VI

27 1 4 l 1 I 3 .
1178. —_— -39—: &) ——. : - = Yy —: 1 *
r) = ) 3916 e) 25 1185. a) 2 a) T B) ltI- r) 13 n) 6
2,2 o2 2 ¥
e) 125. 1188, n) 1-8F, ) 2y -3xy-2 4439 4 lh-. g 2tk

ab xy a m
1190. a) (2; +o0); 6) (~oo; 2} 1191. Tipu n = 1 u n = 49. 1194. 6) 3; r) 25;
€) 0,001. 1199. a) 64; 6) _; ©) 8 1) 4. 1201. a) 1; 6) 27; B) 1000; 1) i,,
n) 2; e) 1; ) 81 a) 15 625. 1202. a) 5; 6) 1; &) --. r) 144; 1) 53 e) L
1203. a) 5; 6) E' 1206. a) x%; 6) =°; 8) 2" " ": r) x* ~". 1208. a) —1- i) 6.
1209. a) 0,224; 6) 125. 1213. a) %x"jf; 6) 8lab’ ) 15x%% 1) 2pg'.
1214. a) i.ry“; 6) - Ta'h'; m) 5c%% r) 2x % 1215. a) 4x; 6) 3b: B) 4a'h !
r) g-.r'zyﬁz. 1216. a) 273:“;;; 6) 20a% % B) 4a "' ) %x"f‘y“. 1217. n = 1.
1218, ~4; 2. 1219. a) (-oo; 0); 6) (0; +o0). 1220. -1-1-1. 1228, a) 4,55 + 10%
6) 2,288 + 10° 1231. 1,404 - 10° kr. 1237. 1. 1238, Ipu m = 18. 1239, -3,
-2, -1. 1247. a) @ = 51, b = 256. 1248. a) x5, x5, 23, 55", %%

i) _1:,,2, J:ul. xl'.'. Xg4 T(‘i 1249, a) Obwux Touer Her; 0) ABe TOUKH; B) YeThIpe

TouKK; ) ogHa Todxa. 12530. a) Ogwe; 6) ABA; B) OAMH; ) HE HMEET KODHe.

3 3
1251. a) -1600; 6) —0.08; r) —-1000; r) 11: n) 7; ) 5. 1253. a) 'r/td :i-"--;
xy
[
OTBEETHI
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i 2 2 2

6) BV gy M im) LoX 1254, 8) L 6) ~(a + b). 1260. &) x%;
x (m —njy x°y ,xy+xy

6) a'®. 1262. a) 3"; 6) 2", 1264. n = 6. 1266. a) 2,38 - 10"; 6) 1,62 - 10°Y;
B) 3 10% ) 8 - 10",

AMH MOBRIIMEHHOH TRVYVIHOCTH

2 2
1271. a) x+a_r-ru; 6 2a+;
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