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Jloporue BOCBMHKJIACCHHEH!

B stoM roay BbI HpOAOJIKHTE H3VUeHHE
anredpel. Bammm npeacraBieHHsa O BhIPaXKeHH-
AX, YAcaax, (PYyHKIHUAX, YpaBHeHHAX H Hepa-
BEHCTBAX MOIOJHATCA M paciuupsarca. Ecau B
7 Kjacce BBl 3aHHUMAJHCE IIpeobDpasoBaHHEM
HeNbIX BBIpaKeHHii, TO Tenepbk NO3HAKOMI-
Tech ¢ npeodpazoBanuem apobeit. Bel Berpern-
TECh ¢ HPPAIMOHANBHBIMH YHCIaAMH, H3VIHTE

cBOcTBA HOBBIX (hyHKuUI: ofpaTHOl nmponop-

IMOHAILHOCTH y=% " PYyHKIIUHA y=qG:— —_

W Hay4YWTech CTPOWTEL MX rpadmixn. Bel mosna-
KOMHTECh ¢ HEKOTOPBIMH cIlocoDaMH pelleHH:A
KBaJ[paTHBIX H JAPOOHBIX PAMOHAIBHBIX YPaB-
HeHHH, HepaBeHCTB ¢ OJAHOH IepeMeHHOH H HX
CHUCTEM.

Beck HOBEIH MaTepuan HnoApobHO pasb-
AcHAeTCA B O0OBACHUTENLHBIX TeKcTax ydeb-
HUKAa, [NPUBOAATCA pelleHHdA pasJuyHBIX 3a-
nau. IlpaBuna u cBOMCTBA, KOTOpbIE HYMKHO
3allOMHHTEL, JaHBI Ha IBeTHOM (JoHe, YTOOBI
Bbl 00paTUJIN Ha HUX BHUMaHWe. Eciau Bwl 3a-
OBIIM YTO-TO M3 paHee U3YYEHHOTD, TO MOJKETe
obpatTuTheca K pasgeny «CeegeHnma M3 Kypca
anredpel 7 Kaaccar». KoHTpoibHBIE BONPOCHI
1 3alaHUA [TOMOIYT BAM IIPOBEPHUTH, KAK BEI
VCBOMJIM M3VYeHHBIH MaTepHal.

B yuebHHKe BaM M[NpemIararTca pasHO-
obpasabie yupaskHenusi. Hapeemcs, 4UTo BBI
IpuMeTe aKTHBHOE V4YacTHe B BBINOJHEHHH
VOpasKHEeHWH I[10]] HasBAHMEM «3ajlada-ucclie-
JOBAHHE», PACCUYHTAHHBIX HA KOJ/JIEKTHBHOE
obcy:KIeHHe NPHEMOB pelleHHdA, a TaK:ke B
BBINIOJITHEHUN 3ajaHuil, NpegHasHaAYeHHBIX IJIsA
paborel B mapax. BeimomHaa Takwe 3agaHusd,
BBl Hay4YHTech IIPHUCAVIOHBATHCA K MHEHHIO
TOBAPHINEH U OTCTAMBATE CBOK IIO3HIIHIO.

Ecninm BBl uMHTEpecyeTech MaTeMaTHKOMH,
TO Balle BHHUMaHHe, 0e3yCc/JI0OBHO, TIPHBJIEYET




Mmarepuan moja pyvopukon «Ilns Tex, KTo Xouer 3HATE DOoJBIIEs, IMOMe-
MIEHHBIN B KOHIle Ka:KJAoH raaBel. CnenManbHO A8 yUAIIUXCHA, HAXOMA-
H{MX PajiocTh B PElIeHWH HEeNmpoCThIX 3ajad, B yueOHHKe JaHbl «3ajiauu
MOBBIIIEHHOH TPYAHOCTH». Pemenme TaKHX 3aJa9d MOMOIKET HE TOJBKO
pPacIIupUTh KPYyrozop, HO M NOATOTOBHTHCA K VYACTHIO B MaTeMaTH4e-
CKMX OJHUMITHAAX.

Komeuno, MEOruM M3 Bac JOOONBITHO V3HATH, KAK H IOYeMY 3apo-
FHAaJcH M 3aTeM pasBMBAJCA TOT MJIM WHON pasanen anrebpswl. [lna oree-
TOB Ha 3TH BONpockl B yueOHMKe npuBeaeHsl « Meropnueckue ceefleHnsA ».

WHenaem Bam ycmexoB B M3VUEeHHH aJredpsl.

B yuebHMKe MCIOJB3VIOTCA CJEAVIOIIHEe VCI0BHBIE 0DO3HAYEHHA:
-y

1 : — TEeRCT, KDTO]]bIﬁ HYHEHO 3aIIOMHHTE
L
P - -y

I | — MaTepHaJs, KﬂTﬂpHﬁ BAXHO 3HATH

| 2 — HAYAJIO pelleHns 3ajaup
<l — OKOHuYAHME pemeHHA 3afauu
@ — Ha4ago oDOCHOBAHHA YTBEDK/JEHHS WM BeIBOAA (OPMYJIILI

o — OKOHYaHue obocHOBAHMA YTREPDHJEHHA HJIHM BBIBOJA ﬂ]UpMFHH
11. — aapanue ofH3aTENLHOIO VPOBHH
19.| — saganne NOBLIIIEHHOH TPYAHOCTH

m — ¥YIOPpaEHeHHA 004 IIOBETOPEHITH



FcEEL PALUMOHAJIBHBIE APOBU

B kypce anrebpel 7 knacca Bbl 3aHMManuce npeobpazoBaHuaMK Ue-
neix BeipaxexHuin. Teneps OyayT paccmarpueaTtecsa npeobpasoeanHna Opob-
HblX Bupaxeuuﬁ — npasuvna CnoXeHws, BLIYNTAHWA, yMHﬂxEHHﬂ M geneHns
paunoHaneHbix Apobeir, a Takxe npasBwno Bo3BeaeHwWs Apobn B CTEneHb.
3aeck Bbl NO3HaAKOMUTECH C HOBOW QyHKUMEN, KOTopas Ha3biaeTcs obpart-
HOW NPONOPUMOHANLHOCTLID. EE CBOWMCTBA CYWECTBEHHO OTAMYAKOTCA OT
CBOWNCTB M3y4eHHbIX paHee (yHKUWA,

LWOHANbHLIE APOBU U UX CBOWCTBA

-
=

1. PauuoHanbHbie BbipaXXeHUSN

BH]J&}REHHH. COCTABJEHHBIE H3 HHCEJ] W [IepeMeHHBIX ¢ NMOMOIIBIO
,I[Eﬁ'ETBHﬁ' CIOMEeHHA, BEIYHTAHHA H VMHOMEHHSA, 4 TaKXe IeJIeHHA Ha
YHCAC, OTIHYHOE OT HYJIA, HASbIBAKT WEAbIMI S8LIPANEHUAMIL. Tak, Ine-
JIBIME ABJAANNTCH BbIDAEHIS

Ta’b, m®* + n?, (x — N + ),
x'y + 2x%?% + 8y, m® + n® + mn?,

10 bEb+e) a+b .
b - g i

B oramune oT HHUX BEIDAEHHA

_ b x+y
TR o xz—Bxy-i—yz,
n 5

S 3 2 : 5
37 P

§ 1. PaunoHanbHbie apobn u uMx CBOWCTEA




MOMHMO AeHCTBHH CJIOMKEHWHA, BEIYUTAHHA W YMHOMKEHHS, COAepIKaT jae-
JeHHe Ha BREIpa)keHHe ¢ NepeMeHHBIMH. TakHe BhIpa’keHHHA HA3LIBAIOT
ApOCHBIMU BbIPANCEHUAMU.

[lensie u apodHbIe BBIpAMKEHHHA HA3BIBAKOT PAUUOHALbLHBIMU 6bLPA-
HCEHUAMU.

0
Bripaskeane Buga , HA3BIBAETCH, KAK M3BECTHO, Apobbio.

I pobs, uncaAUTENlb U 3HAMEHATEb KOTOPOH MHOTOYJEHBI, HA3LIBAIOT
pauuorarvroll (aanzebpauveckoit) dpodvio.
[IlpnmepaMy pammoHAJIBHBIX JApobeln cay:xaT aApodu

E b3 x+y 3
a’ 10 7 2_xyif’ mion?

"

Ilesoe BEIpaskeHWe MMEET CMBIC NPH JOOBIX 3HAYEHHAX BXOIAIINX
B Hero nmepeMeHHEIX, TAK KakK AJA HaAXO0XKJAeHHs 3HaUYeHHA IeJIoro BEIpa-
JEeHWA HYJKHO BBINMOJHUTE JEiCTBUA, KOTOPhIE BCErJla BO3MOMKHBI.

IIpobHoOe BBIpasKeHHEe MMEeT CMBICJI TOJBKO MPH TeX 3HAYEHHAX Ie-
pPeMeHHBIX, NPH KOTOPLIX BCce 3HAMEHATEeJ W palHOHAJLHEIX Apobeii, co-
Jep:KalMXcad B 9TOM BhIpaxkeHHH, OVAYT oTauuHbl oT HyaA. Hanpumep,

1
Beipasenue 10+ — uMeeT CMBICJ NPH BCeX 3HAYEHHUAX 4, Kpome HVJIA,
a
Tak kKak npu a = 0 3paMeHaTenb JApobu 1 obpamgaerca B HyJb, a jge-
a CxadaH ¢ vk.com/material100

HMeeT

JHATE Ha HYJB, KaK H3IBECTHO, HEJIb3Hd. BMP&JKEHHE X+ Py

CMBICJI TIPH TeX 3HAYEHHAX X W Y, IPH KOTOPRIX X < I.

3HaueHHA OepeMeHHBIX, OPH KOTOpPLIX BEIpaskeHHe MMeeT CMBICH,
HA3BIBAIOT JORYCMUMbIMU 3HALCHUAMU NEPEMEHHDLIX.
B panmonansHOB apo0H DONYVCTHUMbBIMH HABIAKTCH TE 3HAUEHHS IEpPenMeH-
HEIX, OPH KOTOPLIX He obpamaercAd B HYJE 3HAMEHATENL JTpobn.

Mpumep 1. Haliném JomycTUMBIE 3HAYEHHUS MEPEMEHHOH B ApoOH

5

afa—9)

MCAAK HbBIOTOH (1643—1727) — aHrmunckun ©$uamnk,
MexaHuk, maremaTtuk n actpoHom. Cdopmynupoean oc-
HOBHbIE 33KOHbl KNAacCW4eCKOW MexaHWKW, OTKPLIN 3akoH
BCEMWPHOIro TAroTeHws, paspaboTtan, He3aBMCWUMO OT
JNeinbHuua, OCHOBLI MaTemMaTU4eckoro aHanusa.

IMELERE  PaywodankHbie Apobu



» JHonyveTHMBIMM 3HAYEHHAMH IIepeMeHHOH OyayT Te 3HAYeHHA 4,

IIPH KOTOPEIX 3HaMeHaTellb ﬂpUﬁH He GﬁDHIIIHETCH B HYJLE, TO €CTE
BEINIOJIHEHO YCJIOBHE!

ala — ) = 0.

HDGHSBEHEHHE B JaHHOM CJAY4Yae He paBHO HYJW ToOorjga M TOJNBKO
TOTAA, KOrJla Kas/JAblil MHOMWUTElb HE paBeH HVJO, TO €CTh

az0,
a-9 =0,

a#0,
a#9.

OTxyaa noaydmum

CJ’IEII;DEHTEJTI:HEI, JAONYVCTHMBIMH 3HAYEHHAMH HEPEMEHHﬂﬁ a HAB-
JAIOTCA Bce 4umuciaa, kpome 0 m 9, <

X+3

x-T7°

» Obnacrte onpelgeJieHA ,I[HHHDH: qJYHKlI,HH COCTABJIAKOT Te 3Ha4YeHHMA X,
IPH KOTOPBIX BBINOJHEHO yeiaoBue x — 7 # 0, oteyga x # 7.

3naunT, o0TacTh ONpeACTCHHA (PVAKIIMH COCTARISIOT RBCe WHCTa,
KEpoMe 4yHeaa 7. <

IHpumep 2. Haiipém obnacts onpepeneHns (YHKIHHA Y =

ECHa'-'sEH c vk.com/material100
x—2)Y—25
IIpumep 3. lIpH KakoM 3HaUeHHH X 3HaueHHe IpodH ¥

5 bas-
HO HYJH0? '

» pobe E PAsHa HYLio mozda u moasko mozda, kozda a = 0w b = 0.

(x- 2% 25

Yucnaurens apodbn e 1B

papeH HYIIIO, €CJH
(x — 2)* = 25,
T. €.
x —2=5uan x — 2 = —5H.
Hrak, uucanTens apobm pageH HyJaw npa x = 7T U x = —3. 3Ha-

MEHATeNb JAHHOH [polu He pased HyJW, eciau X = —3. 3dHauur,
nanHas apodL paRHA HYJIK mpH X = 7.

YnpaxHeHus

1. Kakue m3 BRIpaXKeHIi

m+3 8 a -2ab
m-3" xt 42" 12

,(c+3)2+§

1.2 2
E ﬁr {S'C B Q’] =5 4:":5’9
ABJAKOTCA TeJLIMH, KaKHe — ﬂpOﬁHLEMH?

§ 1. PaunoHaneHsle apo6Gn 1M MX CBOWCTEA 7
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a o a 12 b

2. V3 palMoHaILHBIX BHIpasKeHHH Tx® — 2xy, 5 3 afa — b) — 33

b ) L 13
1. 2 1 2 i} 8 i
Zm —EH- » ——3 — O BBINHIIHTE Te, KOTOpbie ABJIAITCA:

a) 1UenbIMH BbIPpAKEeHHAMH; 0) ApoOHBIMHM BBIpa’KeHHAMH.
& [T o 13
3. Halinure sHaueHHe ApodH JT opu y = 3; 1; —5; 3 -1,6; 100.
4. HaliguTe sHauyeHHe ApodHH:
2
a b+ 6
a npn a = —2; 3 npn b = 3.
) 2a0 4+ 5 I ) 2hb I
a—hf —1
2. Hewmy paBno 3HadcAwe Jpodn ( 3 ]-2—~ TPH;
+1
; 1 =
ala = —3, b= —-1; ﬁ}a=l-é, b = 0,57
6. TlepewepTuTe R TeTpaah W 3aTONAWTE TabIHITY:
: - : 1 ..,
x 13 | -5 | -0.2 | o0 2 I 52 7
17 3
x +5
x—3 CradaH ¢ |vk.com/material100
&

7. a) U3 dopmMmyanr L= 7 BBIDAsuTe: MEPEeMEeHHYIO § WYepes U u t; me-

pPeMeHHYIO { Uepes § H U.
m -
6) Uz dopmyasr p = ;7 BBEIDA3uTE MepeMeHHYIo V uepea p 1 m.

8. M3 ropogoB A u B, paccTOsSIHME MEMAY KOTOPBIMH § KM, BBIINLIH B
OIFIO W TO Ke RPeM# TARCTPCYY APVT JAPYTY 7Ba mocdaa. [[epBnril mréma
€O CHODOCTBK U, KM/4, & BTOPOH — CO CHOPOCTBIO U, KM,/d. Hepes
t 4 oHHM BeTpeTHIHCh. Bripasure nepemennyio f yepes s, 0, 1 v,. Hair-
JATe 3natenne f, ecIW HW3RCCTHO, HTO:

a) s = 250, v; = 60, v, = 40; 8) s = 310, v, = 75, v, = 80.

9. a) Cocrasbre gpodb, YHCIHTENL KOTOPOH — HOPOH3BEIEHNE HepPEeMEeH-
WEIX X W Y, & 3HaMCHATeNL — WX CYMMA.

6) CoctaebTe ApPoOEB, YHCIHTEIE KOTOPOH — pPasHOCTh IepeMeHHBIX
@ 1 b, 8 3HAMEHATEIR — HMX IPOH3IBEIeHHE.

B) CocrannTe pobnh, YHCAWTEIL KOTOPOW — CYMMa TICPEMCHHULIX ¢
¥ d, a 3HaMeHaTelb — HX PasHOCTE.

10. 1lpu raKMX 3HAYEHMAX [IEePEMEeHHOH HMeeT CMBIC] PDALHOHAILHOE
BREIPDAKEHHE!

x b+ 4 7 —1 1 a+ 10
st it e L@, .8el0 g
x—2 W7 y y—-3 a(a —1)
magea | FPaunosanbHeie gpobw



11. VEKamHTe TOOYVCTHMEIC 3HAUeHHA INepeMeHHOH B BhIpaKeHHH:

2 dx 6 x5
a) x° — 8x + 9; B - ————3x
) ) — 1) T
1 2B 2 X x-8
6) 6x -3’ T} Axfx+ 1)’ ) x+8| x
_]ﬁ: HaiignTe DOnyCTHMBIE 3HAYCHHA MEePeMEeHHOH B BREIDAMKEHHN:
oy — 8, yiy 1 : iy 15
a) T B) yﬂ—ﬂg;, ) -6 y+ﬁ,
- 25 ¥ —10 32 w41
6) —=; r) L—; e) =21,
y 9 o+ 3 7] H+T
13. Haiiaute obaacte onpenenennsa PyHKIIHH:
1 2x +3 |
8) Yy=7=3’ o) V=re+1’ B U=F g
14. Tlpy KAKOM 3HAYEHHH IEPEMEHHOH 3HAUEHHe Ipodu xr_.ﬂ paBHO:

a) 1; 6) 0 B) —1; r) 37

15. Ilpu KaKUX 3HAMEHWAX NepeMeHHON paBHO HYJIO 3HaYeHHe TpoiH:

[T 2y+3, x{c —1), 8 X(x +3)
a) g8 ° 6) 10 °’ B) c+d r) zgiﬂ@g{ vk.com/material100

16. Halignre 3HAYEHHUS OEPEMEHHON, OPH KOTOPBIX PABHO HYJIK 3HAYE-
HHe 1podu:

m+4 T-58n h?'—h, ;f —25

a) 6 °’ 0) 11 B) b+2°7 r) 3y —15"

i
17. Ompegennre 3HaK ApobH p » €CIH M3BeCTHO, 4TO:

a)a = 0 wu b = 0;
0)a=0umdb =0
B)a < 0ub=0;
rfa<0mbh =<0
18, JokamuTe, 94TO IpH J000M 3HAYEHHH HOepeMeHHOH 3HaueHHe Apo0H:
2
3 : (e —1)
a) — MOJIOMKHTEJIBHO; B) = HEOTPUTIATENLITO;
x2 + az+10
= a2
-5 (b—3)
0) — OTPHUILATETbHO; I') ——— HeNoOJOKHUTENbHO.
yi+4 e |

19.| IIpn xKakoM 3HAUeHWH ¢ IPHHHMAaeT HauboJbllee 3HaueHHe IpoOh:

PauwoHansusie apobn 1 KMX cBOWMCTEA 9



20. IIpu xaKoM 3HAYEHWH b TPUHHMAET HAUMEHLIISe 3IHAUEHNHE IPOOL:

b 4T, ay B8 + 16,
a) 21 ° 0) -
21. Bepro nu yreepiueHue:
18
a) sanbonbluiee 3HAYeHHE Apodm — - ABHO 1;
) AP 4x% . 94 yz dxy !
0) manbGosbluee sHaueHHe ApodH —; ]32 paBHO 2;
dx” —9 4 ™+ dxy
18
B) HAaMMeHbIlIee 3HaYeHMe Apobu 3 5 pasHo 2?7
A"+ 94+ 4" + 4y
22. IlpeobpasyiiTe B MHOro4YJICH:
a) (2a + 3)(2a — 3); r) (b + 0,5)%;
6) (y — 5bMy + 5b); 1) (@ - 2%7;
B) (0,8x + y}y — 0,8x); e) (ab — 1)~
23. PasnomxuTe HA MHOMMTEIIH:
a) x* — 25; B) . — 6a + 9 1) @ — Biauan c vk.com/material100
6) 16 — e ry x° 4+ 8x + 16 e) b° 4+ 27.

24, AnHe AneHcaHAPOBHEe B HOJAPOK HeoOX0JMMO HVIWTL IAThH OJH-
HAKOBBIX KOpPOBOEK KoH(per. B marazmbe «CnagocTes» 0ZHA KOPODEA
KoHber crour 350 p., HO celyac TaM TPOXOIHT aKIHA: TPH Ko-
pobru 110 ueHe apyx. B marasuse «l[:xem» wampas HopoOHA cTOMT
390 p., HO OIpH DOKYOKe OOJBIIE YETHIPEX KOPODOK AelCTBYeT CKILA-
kKa 30% Ha Bcoo MOKYVIEY. B Kaxkom MarasiHe IMokyIOkKa Ovaer Solee
BbirogaHoi? Croabro pyOiell LpH TOM CMOMET CIKOHOMMTL AHHA
AnercanagpoeHa?

2. OcHoBHOe cBowucTBO Apobu. CokpaweHue apoden

Mgu1 3Haem, 4TO A0A 0OBIKHOBEHHEBIX Apobell BBINMOJHAETCHA CJIelVIO-
[ee CBOMCTBO: ecJM YHMCIWTENh M 3HAMEHaTelb JApodM VMHOMKHTE HA
OJHO H TO e HaATypaJbHOe YHCJIO0, TO 3HAYeHHe ApodHM He H3MeHHTCHA.
Huaue roeopd, OpH MOOBIX HATVPAJIBHBIX 3HAUEHHAX d, D H ¢ BepHO

i ac

ABeHCTBO — = —.
P b be

JlokaskeM, 9TO 9TO PaBEHCTBO BEpPHO HE TOJIBKO NPH HATYPAJIBHBIX,
HO ¥ OPH JIOBIX IPYIHX 3HAUEHHAX d, i M ¢, IpH KOTOPRIX 3HaMeHa-
TeJIH OTIHYHBL OT HYJA, T. e. upa b = 0 u ¢ = 0.

10 BRLELER PauvoHansHeie apobw



® Ilycte —= m. Toraga mo onpefeleHHI0 YacTHOTO @ = bm. YMHOMKHM

= R~

0be HacTH 2TOro paBeHCTBA Ha C:

= (bm)ec.
Ha ocHoBanWM cOYETATENBHOTO M NEpPeMeCTHTeJSbHOTO CBOWHCTB yM-
HOMEeHHA HMeeM

= (bc)m.

Tark wax be # 0, To DO OoOpeAEIEHHK) YACTHOTO

3HAYTHT,

Mzl NoKasaJjf, 4To JOJH N0OBIX YHCIOBBIX 3HAYEHHIH nepeMeHHBIX
buce, roged =0 ue =0, BEpHO PABEHCTBO

)

b be’
(1)
PasencrtBo (1) coxpanser cuiay ¥ B TOM cJay4dae, Korga nojg Oykeamu
b U ¢ MOHEMAaT MHOTOUYJIEHEl, OPHUEM b U ¢ — HeHYJICEBIE MHOZ0-

For
wierbl, T. €. MHOFOUICHBI, HE PABHBIE TOMISCTBEHHO Hymmp. o @0tor Cvkcom/matenali0o

PasenctBo (1) BRIpAXRAET OCHOSHOE CHOLCTE0 PAUUOHAABHON dpodu:

ecJaM YMCIUTeNb M 3HAMeHaTeJ b PAIHOHAJBHOH ApodM yMHO-
JKUTH HA OMH M TOT e HeHYJIeBOi MHOTOYJIeH, TO MOJYYUTCS
pasHas e apobsb.

Hanpumep,
P b xX4+2  (x-2)}x+y)

x 3 (x Bx+y’

JTO pPABeHCTBO BEPHO TIPH BCeX JOINVCTHMBIX 3HAYCHHUAX IepeMeHHBIX.

Takne pasencTra Oyaem HaswslBaTh moxcdecmeamu. Panee ToxjecT-
BAMH Mbl HASBIBAJH PABEHCTBA, BEPHBIE NPH BCeX 3HAYEHWAX IMepeMeH-
HeIX. Temeps MBI pacIIupseM IOHATHE TOMKJAECTBA.

pede i 2 TOH’E,[[E.‘CTBDM Ha3bpIEaeTCH PABEHCTEO,
BepHOe HDH BeeX MOINIYCTHMEIX SHaYeHIHAX BXOOANIHX E Hero
HepeMeHHBIX.

OcHOBHOE CROMCTBO palMOHAABHON JApobOH MO3BOJHAET BBINOJHATH
npuBeieHHe Apo0M K HOBOMY 3HaAMeHaTeJ 0 W COKpallneHHde apobemn.

§ 1. PauwoHaneHbie apobn N vx cBoCTEA 11
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[IpuBenéM mpHMepSI.

IIpumep 1. Ilpupegem apodn ?—; K 3HaMeHaTeao 35y°.

» Tar xax r :
35y = Ty - by?,
TO, YMHOHE TYHCJHATEIE H GHAMEHATE I ,I[pﬂﬁH % Ha 5_1,?, MOJVHIHM
2 2x.5y°  10x4”
Ty Ty .5y% 3540

MuosxuTenb 59_2 HASBIBAKOT [OONOJHHTEeJBHBIM MHOMIHTEJEM K YH-

2
CJOHUTEN W 3HAMEHATeJ 0 ApPodH T—‘:
e r.
HHpumep 2. Ilpuseném apobs = K 3HaMeHAaTelw X — 2Y.

» ,H.TIH 2TOoro 4YMciaIUTe)lt H 3HaAMeHATe b ,IlaHHﬂﬁ ,ﬂl}{}ﬁH YMHOMHM
Ha —1:
5 b(=1 -5
2y —x @y -—x)(-1) x-2y

-5
ﬂpﬁﬁh 5 MOMAHHO 3aMeHHUTE TOMJAECTBEHHO DPABHBIM BhIPpAHEHH-
x—2y

CrauaH ¢ vk.com/material100

, IOCTABHEB 3HAK «MHHYC» Nepe] Apo0bhI H H3MEHHB 3HaK

eM —
x —2y

B HHCIHTEJe:

-5 b

x— 2y - x— 2y

Boobie

B I N B D a8 N L I - T D . '.l-'._ll-"'i

ecJM M3MEeHHTH SHAK YHCAUTeN A (HIM 3HAK 3HAMEeHAaTesld) Apo-
. O6m M 3HAK mepej ApobOBIO, TO MOJYYHMM BEIpAKeHHEe, TOMKIecT-
BEHHO paBHOE JAHHOMY. ;

is e ——— S ——— T —— R ——— —

2
Mpumep 3. Coxparum apobn 4 9
ab+3b

» PagnomxuM UYHCAWTeNAL W 3HAMeHaTelb ﬂpDﬁH Ha MHOMHTEIH.

a‘—9 _ (a+3¥a —3)
ab—3h Wa+3)

CogpaTu™M TONVICHAVIO Apobh ma ofImuil MIoKHUTe L ¢ + 3:
{w SMa—-3) a-3

Ha+ 3) b

Maea | PauvoHanbHbie apobu



Urax,
a’ -9 _a-—3
ab+3b b

I9TO paBeHCTBO BEPHO NPH BCeX a ¥ b, IpM KoTopeiX obe ero 4acTH

HMET CMBICT. <!

IIpumep 4. Coxpatum apodn —;1 '_I

x)
» BuiHecem B uHCJIHTeJe MHOKHATENbL —1 3a cKODKH:
1 -x)
x(1 - x)
IIpu sTOM roBOPAT, YTO Mbl BBIHECJH MHHYC 3a CKOOKH.
CokparnM moJaydeHHYIO Apobs Ha obmini MHOXHTens 1 — x:

—[l—x}_—_l_ul-

x(l-x) x

x-1 1
TakuMm DEDHEUM, m:_; IpH BCeX 3HAYeHHAX X, I[IPH HOoTOPBIX

obe ero 9acTH MMET CMBICT. -
CrauaH ¢ vk.com/material100

IIpumep 5. Ilocrpoum rpacdpux ik
x2-16
2x— 8

PyHEUHE I =

L Lok L
o

» Obnacte onpejgeneHud (QYHKIHN
2_
¥ 8 — MHOMKeCTBO BCeX o
2xr —8 —
uncesn, kpome umcaa 4. Corpa-
“-16
2.1' _E . _1

l—l-.N

|\
=

THM JApobb

£-16 (x—HYx~4) x+4 l
2x-8  2x-4) < 2 °

Puc. 1

I'pahurom pyHROHH Y = IT fAIBNSIETCSA OpAMaf, a rpathuxom thyH-

2 -16
2x-8

EKIIHH Y= Ta XHe IpAMad, HO C «BEIKOJIOTOH » TOUKOH

(4; 4) (pme. 1). <

§ 1. PaunoHansHee apobn 1 wvx ceOCTBA 13



YnpaxHeHus

25, Vreamure o6l MHOMHMTEIb 4MCJAMTENSd M 3HAMEHATe/Id H CORpa-
THTE Ipodb:

2x, 15x , _Ba_, Tab | —-2xy 8x %y ?
3x’ ©) 5y° B 24 ) 2’ A 320 9 Sy
26. Corparure apodn:
10xz Bab’ 2ay’ —6p° 244 ¢ 63x"y"
a) —; 6) —=; B) —== T) — @) —  e) — .
15yz 9bé 4db - 36ac 42x%
& IIpencTaBeTe YacTHOE B BHJIe ApPo0H H COKPATHTE eé:
a) 4a°b" : (2a'b); r) 36m’n : (18mn);
6) 3xy° : (6x"y™); m) —32b% : (128'¢?);
B) 24piq* : (48p ¢); e) —6ax : (—18ax).
28. Corparure npodn:
2 25 4
a) _fla_; 6) 'i'xzi,rz; o ?Em zﬂ.: r) 25;)::] .
Gac 21 xy 3bmn*® 100p"g
29. Haligure 3HAYEHHE BRIPATKEHH:
Elﬁ 3125
a) @, ) g733° CrauaH ¢ vk.com/material100
30. Corparure npodn:
alb— 2 x| 1), ably | 3) . ~ Ldule —b)
) 5b—-2)° %) elx+4) o a’by+3) ) 20Ha—b)

31. Paziomure HA MHOMMTENIHM UMCIKMTENbL M 3HAMeHAaTellb JApodu H co-
KpaTuTre eé:

a) 3212 o 2a— 4 ) a-3 |
6ab ’ 3a 2 Gy
155 — 20¢ 5x(y +2) , 3x% +15xy
6) 10 r) Gy | 12 7 €) ¥ +58y
32. Cokparure Ipobb:
A-16 (c+ 92 a® | 10a | 25
a) yz ; B) 3 B) —g————]
3y + 12 Te“+14c¢ a“—2b
6) .rc—l:.-_li,.r; ) Ged —1,?::.*; o ¥ -9 .
22— o (d—3) ¥ —6y+9
33. CoxpaTnTe ApodnL:
a —ab + i a — ¥ (@+b)? a’— b
ﬂ} 3—;; ﬁ] — s B) : = ]"} o T
a“+b a—b aa*bd a _bz

14 BREELENN PauwonanbHbie gpobu



34, Haligure swauenve apobu:

15&  10gi
a) a—; nmpu a = —2, b = —0,1;
3ab —2b
9c? — 4d® 2 1
0) ———— npu c==, d==;
) 18%d —12cd® ¥ 3 2
6x% =12 2
—x% apu X=-, y = —0,4;
Sxy | 10y 3
IR '
x| Bxy | 9y°
r e : ipu x = —0,2 = —0.,6.
) 424 12cy up y M

39. Corparure a1podn:

a) x2—4x+~i_ B) uz+a+1_
x*-2x =1 -
3y2+24y : h42
e —— I‘:I }3 .
ye+16y +64 P4 B

36. IlpenmcraBeTe HacTHoe B BHJAe Ipo0HM H COKpaTHTe eef:

a) (9x" — y% : (Bx + ) B) (" + 2x + 4) : (a8 com/material100
6) (2ab — a) : (46* — 4b + 1); r) (1 +a%: (1 + a)
37. CoxpaTrHTe gpodL:
2x+bx—2y—by Xy -x-+y yzl
a) Tty B) R
6) Ba4 4hb r) a® +2ae —¢®

3 -
o 4 - ax - X

2ab | b2 2ad —bd’

38.| (Haa padoms. 6 napax.) HocTpoiiTe rpaduk QYHKIIHH:

¥ - 25 ¥ -9x
) ¥Y=3:710° 6 ¥="a

1) O6eyaure, aTo obmero v apobeit, sagaommx (PpyHKIINO B 3agaHn-
ax a) u 0). Kax Hago yYUTHEIBATL 2Ty 0CO0OEHHOCTE IIPH MOCTPOEHHH

rpapuror?

2) PacnpegenuTe, KTO BRINIOJHAET 3ajJlaHue a), a KTo — 3ajaHue 6),
M BBITIOJHUTE NX.

3) IlpoBepbTe Apyr y Apyra, NpaBuJbHO JIM BBIMOJHEHO 3ajlaHMe.
HcenpaesTe 3aMeueHHBIE OIINOKH.

§ 1. PaumoHaneHbie Apo6n U MX CBOWCTBA 15



e - - —-Xx .
39. M3z BrIpamenHii e R BEINHIOATE Te, KOTOpLIe:

a) TOKJAEeCTEeHHO paBHEI ApobH :r;;

6) MPOTMBONOJOMKHBI APOGH 5

4(). Yupocrure BhIpaKeHHEe:

a-b. a-b (~a —b)?
a) b—a’ r) {b—a]z’ *) a+b ’
[a—h}z‘ —a—b, a—b-—c¢
O o=t P ? prc=a
[a:—h}z (a+b}2
B ) »
) b—a }{_a_b].z

41.] Kaxoii wa rpadnKkor, M300pa:KETHLIX WA PHCVAKe 2, ARISCTCS Tpa-

bukom PYHRIHH y = %‘3
1. 7k 9. Ui Cxauap ¢ vk.com/material100
;"f
! 2T
1 /]
= =
-2(-10 1 X —9|-1}4977+9 x
3 I A 4 7y
/1
2 2 |
| |
1
—2|-1 0 13 x AT
-1 !
% 71T 2

Puc. 2

16 Maea | PauwoHanbHeie apobun



42, CoxpatuTte apodL:

a(x - 2y), Th—14b% 8 — 8a?

a) ———; T) ———i W) 55—
b2y —x) 42p° - 21 a’ - 2ab 4+ b
B x— 25—a° (b—2)*

6) =0, 25—, 5 (=2°

) ty- » 1) 3."15 ) (2— 7
3a-36 4— 3r

B) ——m——. e}y ——i

) 12b — ab ) 9y 41

43. CoxpaTHTe Apobh:

a) ax+ bx—ay— by, 5) ab —3b—2a +6
bx - by ’ 15 5a "

44, ¥YnopocTHTe BEIpajkeHHe:

2042t 6 =, o il
) xt : ) yt -yt Y B) b2 —p2’ r) -2’
45. HaliguTe 3HaYeHHe BLIpAMKEHMA:
& 51 (i ]
a +a 1 B —h
a) —— npH a=-——; 6) —— npu b = -0,1.
) a®+a® P z" ) b — p® p ’

46. CorpartuTe IpoOb:

2) (2a— 267 | (3c+ 9d ¥ 5) Bxs6yf . ) dx® -y
a—b c+3d 5x+10y (10x —5y)°

47.| (Badana-uccaedosanue.) BepHo 1M, 4TO OpH Bcex 3HAYeHHAX 4,
2
a” —4
OTIMYHBIX OT —2 u 2, 3HaYeHHe Apobn T ABAAETCA OTpPH-
24 -a

ATEeJbBHBIM YHCJIOM?

1) BoibepuTe npoH3BOJBHOE 3IHAYEHHE d, OTJAHYHOe OoT -2 W 2, u
CpaBHHTE C HYJEM COOTBETCTBYIOIIee 3HadYeHHe ApoOH.

2) ObeyanTe, Kakoe npeobpasoBanue ApodM NMOMOMKET HANTH OTBET
Ha BONpOC 3ajjadyH.

3) BrimonHuTEe 3TO npeobpaszoBaHMe W clenalTe BbIBOJI.

48.] loxaure, ¥TO 3AavCcHWe APOOW He 3aRWCHT OT 71, e 1 — HATY-
panbHOe UHCA0:
3n|2_3n -lf'h']-l-l._2ﬂ-—4
a) 5 = z 8 —————
e R 1.20(27" - 1)

49. TIpusenure ¥ suaMenarenwo 24a’h” ciaepyiomue npobu:

ab Ta 1 2
— g ¥ T P | T
8d 3b* 2ab e
§ 1. PaunwoHaneHeie apodbn U ux cBOKCTEa

CxauaH ¢ vk.com/material100
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50. TIpeacrasbrTe BRIpazkenue 2a + b B Buge apobu co 3HamMeHaTeeM,

al.

a2.

93.

o4,

PABHEIM:
a)b; 6)5H; =) 3a; 1) 20 — b,
IIpueeauTe mpodh:

a)

K 3HAMeHaTeTn (a4 — b)z;

o0 —

I 1 By
6) —X— k sEaMenaTen X° —a’
xXx—a

B) —7 K SHAMEHATeNo 10 - a;
P 2,
r) — K 3HamMeHaTenw 4 — p7
mn 2 2
a) K IHAMeHATEeI - — .
n—m

Pemure ypasHeHue:

a) —-bx = 16; B) §x=4; n) 0,6x = 3:
1, _ . R _
6) 2x ~ ! r) dx = -2; e) -0,7x = 5. CxauaH ¢ vk.com/material100
Paznomsutre Ha MHOMEMITENLH:
a) bbe — He; P)5g—ax+y3—xy; ®) Yy — 2y + 13
6) 10n + 15n% ma — 9 3) a@® + 64;
B) 8ub + 12bc; e) x* + 10x + 25; u) b® — 1,

Pacnmono:kure BeIpaKeHHd:
%:ﬁ, %- 0,1, % (—=7) B nopajke BO3pacTAHMS HMX 3HAYEHWI;

6) 0,8 - (-0,4), 0,8 : (-0,4), 0,8 — (-0,4), 0,8 + (-0,4) B nopagke
yOLIBAHUA WX 3HAYEHMIA.

a)

KOHTpONbHLIE BONPOCHLI U 3afaHUA

MpueeanTe NpUMepbl LeNbiX BbipaXeHWn; APOoBHbLIX BbipaxeHuid.
Kakyio opobb HasbiBaioT paunoHansHon? lNpueegute npumep.
Haite onpegenexdwne Toxgectea. MNpueeaute npumep.
Chopmynupyiite n A0KaxXUTe OCHOBHOE CBOWCTBO Apobu.
Chopmynupyinte npaeuno o6 mameHeHnn 3Haka nepepn Apobelo.

IMECERE PauvoHansHbie apobw



AMA U PASHOCTb OPOBEW

3. CnoxeHune u BbluMTaHUE ApobGen
C OAMHAKOBbIMWU 3HaMeHaTesIaIMMU

Ilpn cao:xenun O0OBIKHOBeHHEIX Apo0eii ¢ 0AHHAKOBEIMH 3HAMeHAaTe-
JAMHA CKJIAJBIBAIT UX YMCJIUTENAH, 4 3HAMEHATEe/Ib OCTABJIAIOT MPEXKHHUM.
Hanpumep:

Takum ke obpazoM cKIAABIBAIOT JAIODBIE palMOHAIBHBIE ApobDH €
OJAMHAKOBLIMH 3HAMEHATEJAMH:

| Hrobbl CHOKHATH panoHalbHbIE ,Ilpﬂ'ﬁﬂ C OJIMHAKOBBIMM 3HaAMEe- )
HaATeJJAMH, HAOO0 CHA0EHTE HX YHCIHTEJIH, 4 3HAMEeHAaTeJk: OCTa- I

l BEHTE TeM Ke. Cxaancvk.gomfmaterialli}U

L__--&-_—_—-_-—___——_————I_-—J

Berunranmne PAIHOHAIBHBIX Hpﬂﬁﬂﬁ BBIMOJMHAETCA aHAJOTHYHO CJIO-
MREHEEY: $Z$000 e

rl——--- K ___ & ___ & __ & _§ _§N_ __&§ _§&_ __§8 _§ _&B _&__§R _§B __§E_ _& _=&B _§B _§_ __§N _§N__

-
Yrodbl BBINOJHHTE BBIYMTAHHE PANMOHAJBHBIX Apobeil ¢ omm- |
HAKOBLIMM 3HAMEHaTeJIAMH, HaA0 M3 YHCIATeN]sd HepBoil apobm |
BBIYECTh YHCIHTE]b BTOpPOH aApobu, a 3HaMeHaTelb OCTABUTH |
TEM JKe. I

o

L___-'-_-—-_—_—_—_—---—-—_--

3a—Th - 2a +2b

IIpumep 1. CrompmMm gpodu Bk iEch

3a—Tb  2a 2% 3u—Tb|2 | 2%

» 15ab 15ab 15ab

_bsa—-5b  Na-b) a-b
 15ab 15ab  3ab’

§ 2. Cymma »n pasHocTe apobei

19
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2

a® +
lIpumep 2. Boiurem us gpodu T

Apobb

a
S5a-15

-9  6a _d+9 6a_ (@ 3F a 3

g = =
5 -15 5a 15 15 5(a - 3) 5

g‘t

IIpumep 3. YOpocTUM BeIpa:KeHHe
-3 2 2x-1
x2+2x  x°+2x x%42¢

b 3neck yaA00HO cl0eHHe H BRIUHTaHHe Apobell BLINNOJHATE He IHoOcHe-
AOBATEJILHO, 4 COBMECTHO:

x° -3 2 2x 1 X -3+-2-2x-1)
2 I F T3 = 7 =
x“+ 2x x4+ 2x x°—2x 4+ 2x

_ o x*-1-2x+1  x¥-2x x(x-2)

x% 4 2x ¥2i2x  xlx+2)

x—2
VI

Mpumep 4. Cooymum apodwu 23“ u 5%

—a (i — 2x

» BuameHatenu napobeil ABIAITCA MPOTHBOMOJOMHBIMH BBIPAYKEHHA-
M. HM3mMeHHM 3HaKH B 3HaMeHaTele BTOPOH ApodH WiIrepenkorofiaterzllio
apobbo. Ilonyuyunm
Gx 6 x

a—2x  2x—a

Teneps MOMHO NPHMEHNUTH IPABHJIO BRIYMTAHUA ApoDEl ¢ OAMHAKO-
BEIMH SHaAMEeHATEJIAMH.
Sa fix S Gx 3a  Bx —d2x  a)
2 a a 2¢x 2x a4 2x a 2x a 2x o«

— 3. <

ynpaxHeuus

55, BrimooHmnTe MeHCTRHE:

Y. 5h° 13h2_ X+ Y X de—x | x

s )

+ E’ ia i o 9 g’

X
H]' E
06. IIpencraBbTe B BHJE Opo0OH:

m _m-p. =13 2y+3,

3 2p B) oy 10y °

a+b a-—-2b, Bc+25  5-2¢

®) =% 6 ) T T pe
MELEENE PauvoHansHbie apobu



57. IlpencraBnTe BRIpAYKEHHE B BHAE IPOOH:

a) 2x—3y  11y-2x B) ﬂ—2+2a+ﬁ 3—a.
4xy 4xy 8a 8a Sa ’
5a +F Ba-TH 11a 26 22 3 a-b
6) 8 8 r) & ™ dn 7 "

58. IlpencTapbTe BHIpaskeHHe B BHAe IpoOH:

17-12x 10 3p - 6 4

dy x x, r) P_rrﬁ2p+ﬁq+Pr q.

x x 5p P 5p

122-1 1-3p_ 5¢c—2d 3d d_be.

©) 38 37 ) e s
6y—-3 py+2 20 1 6a 13 _8aq

B - —_— ;

) =55 By * e) 3 5 %

99. BrinmoanuTe OeilCTBHE:

oy 10 . p) Se-1 86-1, qy 2e:b  2b-5a
x—4 x—-4 A= B g —h Cex ?J]:z (a by ’
25 & x—3 11 13x +6y 1lx +4y
0) = ZaR’ r) - 2 ’ s 2 ik
a+o aro - 64 - 64 (x+y) {x ¢xlidan ¢ vk.com/material100

60. Horaxmxure, 4T0:

(a+ bF (a-b)°
- TOMAECTEEHHO PABHO 4

a) BeIpa;eHmne

irh ab
by — by
0) BRIpa;KeHHe (HE' ]2 + [Lf[ ]d TOMIECTBEHHO pasHO 2.
a-4+b a’3+fr£
61. Haiigure sHaYeHUE BBIPDAMKEHH!
o
a“—43 (i % -1 6b-10
- K. — =
a) —6 T a_g PR 4 10,25; 0) o npu b 3,9.
5 a®— 126  3ab— 4
62. HaiinuTe sHaueHUE BBLIPDAMKEHUH —; - .j  apu a = 0,8,
a“— 3ab a*- 3ab
b = —1,75. Her a1 B 3agadve JHIIHUX AaHHBIX?
63. BrinoanuTe aelicTBHE:
x 5 2m 2n a®+16 | 8a
a =i = B -+ b + .
}yl 1-4' }m, noonom’ ) i 4 4-a’
a G 574 10g x| ﬂ'yz Gy
0) — — - ; r) - + 3 gy —— + ——.
ce—3 d-¢ 2y —p p— 2y x— By 3y—x

§ 2. Cymma u pasdocts apobei 21



64. BuimomnuTte aefcTRHE:

10p dp x—3 2 i 3
a) — +——; B = . e .
) P-q 4-p ) Xl d—% A) a®-9 0-4°
Ba 5 a 3a—b, y* 1
6) s=b" H-a r) 20 —b t h—2a’ e) y—l-l'l—y'

65. II;{]RH.}RPITH, OTO ITPIT BCeX JONVOTHMBIX JHAYSHHAX X 3HAYCHNIE BRI
PaRECHAA HCe 3aBUCHT OT X,

a) adx+ 5 Tx 4 3: 6)

2x—-1 1- 2x

br +1 x+17
5x —20 20 —5x

66. Bhionnure jpeiicreue:

y

& 25 G .-x~.2+25F_ 10x
x—5% (-0 (x-5)° (5-x)%

67. IlpecbpasyiiTe B ApofEs BRIpayKeHNE:

. 8(x -2 64— 2ab  2ab-a®

a) 5 — Sl ) = ﬂz-

Z£-16 2 -16 (@a—8F (8-a)

a+b a b
68. Tlonn3vsach TOMJICCTROM —— =+ -, TpeacrasbTe npodL B BHIE

cyMMbl apobeii:

a+b, Z’+a, X+ 6y, 12a+ Wyauan ¢ vk.com/maternialioo
a) T 0) o B) R r) e

69. Ilpexscrasbre apobb B BMIE CYMMbl WM PASHOCTH Jpobei:

* 4+ if 2x—y a®+1 a  3ab
ﬂ} x| ? ﬁ) b » B] 2“ ¥ [‘] u.:i *
5a° +3n0 +6 —
70. IlpeacraeeTe npodb —, B BUfle CyMMBl JByUJeHa M APODH.

Briacuure, IIPpH EAEHX HaTYPalBHEBEIX N JaHHad ,I[I)D'ﬁb OpHHHAMAEST
HATVPAJBHBIE ZHAYCSHHA.

s -1 1y—1
71, TIpw KaxwX TEeJLIX 3HATCHAAX M Ipoin (m —1){m +1}-10 TPHHHAMA-

m
erT 1ejble 3HaYeHusA?

72. Pelmiute vpapHeHHe:
a) 3(5x — 4) — 8x = 4x + 9;
6) 19x — 8(x — 3) = 66 — 3x;
B) 0,2(0,7x — 5) + 0,02 = 1,4(x — 1,6);
r) 2,700,1x + 3,2) + 0,6(1,3 - x) = 16,02.

29 RUEEERE PauvonansHsie apobu



73. PagnomuTe Ha MHOMKHTENH:
a) 8x' — 16x7y; r) 186% — 98a?; ) ab + 8a + 9b + 72;
6) 15xy”° + 10y ) 2 — 125; 3) 6m — 12 — 2n + man.
B) 8a® — 50y° e)y + 8
T4, YHaxHTe JONYCTHMEIEC 3HAYEHHA IIepeMeHHOH B BHRIpa*KeHHH:
da 2 ax Ta
Ve 05,7 Daean Ve D

4. CnoxeHune u BblNUTaHue apoden
C pPa3HbIMM 3HaAMeHaTeNnamMu

CnoxeHue M BRIYHTAHHE PAIMOHAJBHBIX Jpodeil ¢ pasHBIMM 3HaMe-
HATEJAMH CBOAMTCH K CJOEHHIO M BBIYMTAHHIO PAllMOHANBHBIX ApoDeii
¢ OAMHAKOBEIMH 3HaMeHarenamu. [laa sTtoro gaHHBIe ApobM IPHBOOAT
K obijeMy sHaMeHAaTeJ.

x e 5

4a’h Gab'’

b Buamenartenu apodeil npeacraBasioT coboii OJHOYNEHBI.
IIPOCTEIM ODIIMM 3HAMEHATENEeM HABJIAETCHA OJXHOYJIEH 124°
(HUIHeHT 2TOro OJHOYJEHA PABeH HaANMeHBIIeMy oOIIeMy KpATHO-
My KoadhHIIMEeHTOB 3HaMeHaTellell aApobeil, a KaxXJas nepeMeHHas
B3ATA ¢ HAMDONBIINM IIOKaA3aTeJeM, ¢ KOTOPBIM OHA BXOJMT B 3Ha-
MeHAaTe/IH npoﬁen. Paauennn obmimii anamenarens 12a°h’ ma apame-
uwarenu 4a’b n 6ab’, MOJAVYIHM, YTO JONOJHHUTENbHBIE MHOMHUTENH
K 9MCIUTENAM | 3HaAMeHaTeNAM JTHX JpobeH COOTBETCTBEHHO pAaB-
el 3b° m 2a%

INIpumep 1. Crnoxum apobnu

aunbd
E{a qit' é Lc:-m, 'materiall00

Nmeem
x 5 _ x.3b"+5.2a° 3Hx+104°
403.;_’ G aﬁl 12a ¥, 4 -lzuiih-I
a+ 3 b—3

Ipurme 2. IlpeobpasveM DASHOCTE — - =
P P Retpasyen P @ | ab ab b

P Yr1obel HaliTH 00N 3HAMEeHATE/bh, PA3JIOKHM 3HAMEHAaTelb Kar-
AoH Apo0H HA MHOMKHTEIH:

u+3_b3_a+3_h3
aZiab ab+b® ala+h) Ba+b)

IIpocrefinium ODIHUM 3HAMEHATEJEM CAVIKHT BeIpamernue ab(a + b).
JomomTHUTeIbHBIE MHOMKHTEIH K YHCAHUTENAM H 3HaMeHaTeJ IAM B3THX
Jpobeil coOTBETCTEEHHO pabBHbL b 1 4.

§ 2. Cymma » pasHocTe apoben 23
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Hmeem
a+3 h—3 a—+3 b -3

az—ab_ ah+b2_ o+ B B b(ﬂ+b}_

_(a+8)p-(b-3)a ab+3b-abiBa  Blath) 3 4
o abla +b) a abla + #) Caba+ B ab

[TpeobpazoBanme pAIHOHAIBHOTO BBIPAYKEHHA, KOTOPOE ABIAETCH
CYMMOM HJIM PazsHOCTHIO IENOr0o BhIpaXeHHA M ApodH, CBOJAMUTCHA K IIpe-
06pazoBaHHI0 CYMMBI HJIH pasHoCTH apobei.

@ -3

a+l"

IMIpumep 3. Yopocrum BeIpaykernne a — 1-

» IlpencraBuM BeIpaxkeHHe a — 1 B BHge gpobm co sHameHaTedem 1
¥ BBITIOJIHMM BhIYMTAHHE JpoDeii:

a—1-%-8_a-1 a-3 (a-1Na-D—A(F-3) _
a+l 1 a+1 a+l o
_a&-1-d+3 2 4
o a+1 B Eke
EKEI‘-E%H ¢ vk.com/material 100
IIpumep 4. Jlokaxxem paBeHCTBO £ 1 2
P 2 p -2 x*+x x-1 x+1°

» IlpeobpasyeM JeByI0 YacTh PaBeHCTBA:

x+1 _ x—1 _ x+1 . x-1 _
¥ —x .t'z—a—x_x{_:c—l]l x{x—rl]_
_{x+1fx+1)—(x—1){x-1)

N xiz— 1}{x+1j
_x2+2x—1—x2+ o=t

x(x - 1)(x+ 1)
4x 4 4

N xlx— 1)zt 1) (x— L)fx1 1] T2 -1

IIpeoGpasyemM Tak;ke NpaBYK YACTE PABEHCTBA:

2 2 Hxil-Ax-1) Bxi2-2xi2 4
x-1 x+1 (e—-1){x+1)  (x—-1)x+1) -1

B pesynbraTe mpeobpasoBaHW JTIEBOH M NIPABOIl 4YACTeil paBeHCTBA
MBI TOJYVYHJIN OAHO W TO JKe BEIpa)keHHe, CIef0BATENLHO, pPaBeH-
CTBO BEPHO., <.

ILELERN PauuonansHsie apobu



YnpaxHeHus

75.

IIpepcraeere B BHae apobu:

x . v, ) W ox d..%.
a) 5+ 3 } = ) 5y T ) 5=~ Fma
c d, 3 2. 17y 25y 3% c
0 -1 ) 22 3z’ ®) 31~ 36c° 3) &t
Brinoaunure peiicTBHe:
a) S5y—-3 wpy+2, B) b+2 3c—5,
By 4y ’ 156 45¢
d3x+5 x-3, 8b+y 6y +b
0 S5 Tt ok ) 06 ~ 30y
Ilpeodpasyviite B apods BhIpazeHIE!
15a—b a—4b, Tx+4 3x-1
8) Ho T =g =%
BrimosaHuTe geilicTBHE:
b1 1 , 4-24° 2¢ 3b da 5b
a) —w——; B) —+ ———— . = T
) a* a ) 24" a'’ A a’h ab?
e 1 b = _9 9 CxauaH ¢ vk.com/material100
6) — + 3 r) 5+ e) -2,
3 x* a ab xy xy

IIpegcTaBeTe B BUAE ApPODM:

2xy—1 3dy—x 1 2
a - . B) -y
) 42" 6ic® ) 3a® 5a°
£ 3 _ 2
5 1 o . 2b 21; 2 _ bﬁ_
3ab Gab 6x” 3x

IlpeoOpasyiite B apods BhIpa:eHLIE:

1 1 1, b-a c¢c—b e¢-a,
a} ab _+ be’ B] ab 28 be  ac
ab—b ab—a a-b 3ab+ 26 a+26  a-—2b
0) — - : r) - - + .
a h ahb ah i h
BrimonunuTe BEIUMTaHHEe Apobei:
X—y x-—2z, _pPtq,
-2 b-th 3m—n 2n—-m
ﬁ 2 — : r r — ]
) 3b da ) 3m?n 2mn?
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82. TIpeobpasyiiTe B poOk RLIpasKeNHe:
a’+b (¢— b

a) x+i; B) Ba—z: ) - a; ) % + b;
5) i"a; ) 5&—%; e) zp_dp;4.l; 3) c_{b;hcu
83. IlpecbpasyiiTe B apobE BHIpa;ieHHe:
a) 5—5; B) a+h—a;3:
6) 5;;2-15-“;‘1; D 21 b5,
84. IlpencraebTe B BHIe ApodHH:
8 1-5-2; r) 4a -2 122,
6) 12—~ -2 n S -a+b;
B) aéz—l—ﬂ;a; e) a+b—“2:h2.
85. IlpepcTaBbTe BRIPAMKEHHE B BHAE ApoDH:
a) x — L;._!i_,_ %ﬁ; B) 3— 2-"; ¥ 5‘":249’; Cka4aH ¢ vk.com/material100
08-2-5  piztomm
86. IIpencrasbre Bhlpaskenue B sBuiae apobu:
ﬂ} h_l'_iﬁ—i_i":’-_l‘.': B] F?ln—tﬂ_m.r-:-ﬂ; ﬂ;} ﬂ'a—g_ﬂi’E;
6) i+;_x:3; ) 231_2ul|1; €) 3pp1_1|p3p‘

87. IlpecbpasyiiTe B ApofE BEIpayKeHUE:

B 2y 3 2
a) Sx—y)y Blx=yy B) 0X iy # by  bx’
5) a b - 13¢ 12b

E[H—b}_dla—b}; bm—bn  cn—cm’

88. BrimoauwnTe efcTRHC

P p
8) 5r 1 3z 2

e i Zir :
-2 X4y

a a i
5x 1ﬂ+ﬁx 12:?

50 b
12 26 48 —16a

; BE)

6) r)

26 BRUECERE PauvonansHeie apobw



89, Jloxkamure, YTOo TIPW BCeX JOTMVCTHMEIX 3HAYCHHMAX ¥ 3HATCHUC BLI-
paxieHHs He 3aBHCHUT OT Vi

) Sy+3 Ty +4, ) 11113 16y | 1T
2y +2 3y +3 3y- 3 4-4y
90. BrinoasnuTe neiicTBHE:
2 2
a x e — 4by 4
a) -+ ——; 6) ———— .
ax-¥ x-a 2y“-by b-2y

91. BrimoaHuTe AelCTBHE:

1 1 1 1
a =3 0) - - =
) a2+ab+ ab | b° ) b* —ab ab-a®

92. IIpeobpasyiite B gpo0b BeIpAKeHUE!

a+b " 9
a) 1- : B) m — 3 xX———=3;
) a-b ) m ”+m-+n n) x-3
2. 32 3. .4k 1
a“+ b a + b a2 a ' +1
. — 2 —_
0) — ; ) eb=t e) a a2_1+1
93. BummommuTe BLIMATATWE Jpo0Ci:
a) a® 4+ 3a _a_ 6 —L 3y
ab—5b +8a—40 b +8’ 3r—2 GBry+O9r—4y—6
Cravad ¢ vk.com/material100
94. BroimonnuTe gelicTBHE:
c b* — 3be a+3 1
a + —— 0) ——— .
) b-c p2 —¢2 ' ) a’-1 a’+a
95. Ilpeocbpasviirte B apodb BhIpasiieHue:
a) b —6 2 5) xr—12a da
14— 2b—b* x4 16a®  dax —x°
b 156— 25a e — aly 10y
ﬁ} R T P) o a C
ab  5a b - 254" a” o 100y 10ay @
96. BrimoanuTe geiicTBHE:
a) a+4 a ) (:‘I+h}‘2+[ﬂ—h)2_
a®-2a do-4’ a® +ab a®-ab’
6) 4— x* . x+1, r) xi-4 _xz+4x+4
16— x* x+4’ 5x—10 5x+ 10
97. Yopocrure BhIpaXkeHHe M HaWjauTe ero 3Hadenue npu x = —1,5:
) x+1 x+2 5) x+ 2 1+x
- x £-1" 2 43x x2-9°

§ 2. Cymma v pasHocTe apoben 27
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98. IlpescrarnTe B BHAC ApoOM:
a) $ i + 212 ; B) ~

y+2 y-2 y*-4 (x—yP¥ 2x-2

a 3 + a? . r) b - a+ b ]

a-6 a+6 36— d (a—0% b —ab

x? x+y .,
»

0)

99. IIpeobpazyiiTe B gpobb BRIpAIKEHHE:
a) a;ﬂ!:- __16a  Za-b ;
2a%-ab 4d -¥ 24+ ab
1 2 ; S
o @3¢ Z-9 (ar3p
x—2 Gx S
P i9xi4 P-8 x-2'

B)

) 2¢°~Ta+3 1-2a 3
a’—1 a®+a+1 a-1

100. Boinonuure peiicreue:
1 1 2a
a—-4b a+4b 1682 - a2’

a)
2
1 1 a CkauaH ¢ vk.com/material100

®) 3 ut® 22 T Fo—F

101. Joraxure, 4T0 TOMUECTBEHHO DABHbLI BbIPDAMEHUHA!
2 ‘
3 a Oa 4+ 3
a) + Ha+3+ ;
-3 a-3 a’ -3
3
a i 2
6) - -
-4 a-2 a+2

ua-—1.

102. ( s padomet 6 napax.) Jokasxure, 4To OpH JOGBIX JOIYCTHMBIX
a) P 4+8x 32 -14x+16

== + 2x #ABJAAETCA NOJOKHTEIBHBIM YHCIOM:
x+2 ¥ -4

3
2if +3y+1 -
0) ¥+ v 7 1; T8 v ;f‘:" ABAAETCA OTPHIATEJBHBIM YHCJIOM.
1) PacopegennTe, KTO BBEINOJHAET 3ajaHHe a), a KTo — 3aganue 0),

H BBEINOJHHTE HX.
2) IlposepbTe aApyr y Apyra, NpaBMJbHO JH BBINOJHEHb npeodpa-

30BaHHUA.
3) ObcyanTe, AnA Yero B YCJIOBHH VHA3aHO, UTO PACCMATPHBAIOTCH

JAONYCTHMbIe 3HAYEHWA [EepeMeHHbIX. YKaKuTe HONyCcTHMbie 3HaYe-
HHA NepeMeHHOH B 3ajaHMAX a) u 0).

LECERNE PauvonanoHeie apobun



103, ¥uamumesg Onima  mocrasaera  s3ajadva:  «llpencrarvTn apodn
x* +7x— 25

T B BHOE CYMMEI IIEJIOTO BERIDAMEHHA H lI[JUEI'H#. Brinn mo-
t— 3

JYYEeHBI OTBETHI.

¥ B weIRy

X=a X

35 3 _x+2.r 5 4. 4_12,1' 25

5 x— | " x-5

[ ]

1. x4+5+

1

YEramxuTe HeBepHRII OTBeT.

104. Joxa:uTe TOXIECTEO

S 1
x+n x+n+1l (x+nMx+n+1)

Hcnonbaysa 3To TOMJAECTBO, VIPOCTHUTE BhIpa)keHue

1 1 1

(x+1}(x+2]+ (o — 2)x + 3}+ (x+3Ix +4)°

105. /IBe peunsle npHcTAHH A H B pPACHOJOKEHBI HA PACCTOSHHH & KM
IpyT oT Apvra. Mes oy HEMH KVpCHpPYeT KaTep, CKOPOCTE KOTOpPOro
B CTOHYEH BOJAE paBHA U KM/4.
CxoanKo BpeMeHH { 4 moTpedy-
eTcd KaTepy Ha IIvTeE oT 4 mo B -’4'_'
1 00paTHO, EBCJIH CEOPOCThL Teue- — e »
HUS peKHu pasHa 5 wm/a9? Haii- B '
ouTe ¢ OpH:
a) s = b0, v = 25;
B) 8 = 105, v = 40,

106. TypHCTEI TPOILTH 8§ KM TI0 OIOCCE €O CKOPOCTRIO U KM /Y H BABOE DOJIE-
HIHH IIVTE IO IIpoceérouHol mopore. CKOJBKO BpeMeHH { U 3aTpaTH-
JM TYPUCTHL, €CJKH M3BECTHO, Y4T0 [10 [IPOCEN0UHON JOpore OHM IUJH
CO CKOPOCTBIO, HA 2 KM/4 MeHbIIeH, ueM 110 mocee? Hailigure ¢ npu

g = 10, v = 6.

] S
. Hanigure sHauenue GyHE-

iy

3
IHH TIpH X, paBuHom —2; (; 16. IIpyn xaxom x 3HaveHHe (PYHEIIHUH
paguo 3; 0; —97

107. Oyarnua zagada QoOpMyIOH I =

108. IToctpoiiTe rpaduky dyErOUl ¥ = —4x + 1 1 y = 2x — 3 U Hai-
IUTE HOOPAMHATBE TOUKM HX HepecedeHusa. Ty e 3ajady peuimre
be3 mocrpoenuA TpadEKkoB, CparAaWTe MOJVICHHALIC OTBCTEI,

109. B opnry cumocnyio smy samosxkuan B0 T cumoca, a B apvryio — 75 T.
Korgpa ma neppoH AMEBI B3ATH cHI0CAa B 3 pasa DoJblle, YeM H3
BETOPOH, B IepBOH fAMe CHJOCA OCTANOCh B 2 pasa MeHbIle, 4eM BO
BTOpOoi. CKOTLKO TOWH CHJIOCA B3AJIH W3 MCPBOW SMEIY

Py i B " i F % F = -
2. CyMmMma W pasHol npoben

.com/material 100

29



KDHTPO.I'II:HI':IE BONpoOCkI U 3aAaHUA

Chopmynupyinte npasmno cnoxedHmsa apobei ¢ 0gMHAKOBBIMK
3HaMeHaTensaMu.

Cdhopmynupyinte npaeBumno BbiuuTadHua apoben C oauHAKOBLIMMK
3HaAMEeHaTEeNnaMKn,

Kak BbINONHAOT CNOXeHWe W BbldMTaHue apoben ¢ pasHbiMK 3Ha-
meHatenamn? lMosicHWTe CBOW OTBET Ha NpuMepax:

a+2 b—2 . 6) 8 4

a : F .
) - ab  b:-ab a? 16 a? 4a

- | MPOVU3BEAEHUE U YACTHOE OPOBEW

5. YMHOXeHue apoben.
Bo3eepenue gpobu B creneHsb

IIpn yMHOMeHHMH OOBIKHOBEHHBLIX Apo0ell NepeMHOMKAIT OTIAENBHO
X YMCAUTENIM M MX 3HaAMeHaTeJIM M NepBoe NpoH3Be/leHHe 3alMChiBAIOT
B YHCJINTEJIe, 4 BTopoe — B 3HaMeHartene apobm. Hanpumep:
2 4

e 2-4 - i. CrauaH ¢ vk.com/material100
3 5 3.5 15

Takum xe oOpazoM nepeMHO:KAIOT JI00LIe palHOHAILHEIE ApoOH:

i |
|
|
i — —— —
i
(8

rae ¢, b, ¢ ¥ d — HeEKOTOphle MHOTOYJEHBI, OpHYeM & W d — He-
HYJIEBBIE MHOIOWIEHDL.

F".‘_"_l__—-l_--ll_l‘_l_—__—--__—_—_—1

| Yrobmr VMHOMHTE Apodb Ha Apodb, HYHHO MNEPEMHOMKHTH HX |
YHCAUTENH W TNEepeMHOKHTL WX 3HAMEHATEJN W TepBoe MpoM3- |
| BeJeHMe 3alHCaTh B 4YMCJIHTENle, a BTOpoeé — B 3HaMeHaTeqne |

| Apobu. [

L—-__—lﬂ_r’.‘—ﬂ-l-.—_-r_ﬁ_uﬂ-___._HJ

[MoayuernHoe BbhIpasieHne 3aTeM VIPOIAaAKT IpH BOSMOMHOCTH.

3
MMpumep 1. YMmHOKHEM Ap0obb 4%2 Ha Jpobb EE;—
a

» Bocnoasayemes npaBuiioM YMHOMeHHA apobeii:
a® 6b a"-6b 3a
I e G - —— ke |
4b% a? 4. D

30 MEEEERE PaunoHaneHeie apobu



IIpumep 2. YVMHOEEM Ipodb %:rzp Ha Apobb ‘F;i

m —4'
pm +%  pnf _ plm +2).pm° _ pFm
> Hwmeem m méi—4 m.im-2)m+2) m-2°
1 x+41

IIpumep 3. IlpegeraBEM OpPOUIREIEHUE 12 x B BUAe panuo-

HaJIbBHOK JIpobu.

x=1 x+1 (x-1)-(x+1) -1

+2 x  (x+2)-x P i2x

P Mneem

HA MHOTOYJeH x° — a.

Ipumep 4. YvmuOKEM 1pobb

» Ilpn ymHOMKeHNMH ApoOM HA MHOTOYJIEH 3TOT MHOTOYJEH 3aluchiBa-
T B BERIe Hpﬂ'ﬁﬂ co 3HaMeHaTeaeMm 1 m 3aTrem NpHUMeHAIOT TPaBHJIO

VMHOMKeHna japobei:
2 2

I+ﬂ_{I2_az]=j:i-:_J"—ﬂ' _

r—a 1

CrauaH c vk.com/material100

_ (x+alx—alx + a) - {x Y a)z' 4
X —a

I[IpaBuimo yMHOMKeHHA Apobell pacnpocTpaHAeTcds Ha ITPOM3BeeHHe
TpEXx M DoJiee palMOHAJBHBIX Jpobeii.
Hanpumep:

BueiicHUM Temephb, KaK BBINOJHAETCA BO3BeJeHHE PpAIMOHATBHON
apobn B CTeneHE.

f
PaceMoTpum BhIpaskeHue (E) , SABJAIOILNEECH N-II CTENEeHbI DALMO-

a a
HaJIbHOM apobu R AOKAMeM, 4TO

® Ilo onpexeneHUO CTENEHM HMEEM

f n
3 -5 8

- — s —
n pas

-8

§ 3. MNpowsesegeHne v 4acTHoe apoben 31




I[IpMensasa mpaBHI0 YMHOMKEHHMA PAIlHOHAJIBHBIX Apobeil m ompeme-
JIeHHe CTelleHH, MOJYYHM

n paa
a a _a_aa+...+a_a."
b b """ bbb b
[ —— .

n pas np&a

oo
CrenoBaTesibHO, :[—] IF': C

= _..lL._..Im:uwlﬂ:-—u!h—"):l===ll'_;|,ld'_l=_l=uh—ll,=l__l-=:luh=-ﬂ.i
i

| Yro6E1 BO3BECTH APOGHL B CTENeHb, HAZO BO3BECTH B BTy CTe- |
| HeHb YMCAMTENb M 3HAMEHaTeJb W NepBhiil pesyabrar samu- |
| caTh B YHCJWTENe, a BTOPOH — B 3HaMeHaTene Jpobm. i

L-:_rﬁ+r=hll=-=—-=ﬂ-lﬂ=-lﬁ=n_—_l=1ll=vh=r=l=l=-|l-=4|—=I—I=HI-=1IO=I=J—O=HH=1I--=I—.§

IHpumep 5. Bozeegem apobb %‘,— B TPeTLI CTeNeHb.

| BUEHOHBEY&MCH OpABHJAOM BO3BEIeHHA B CTENeHb:
3
(f-;] (2% _ 8a®
) T A
n JKHEHUS CrauaH ¢ vk.com/material100

110, BRIMOIHATE VMHOMKEHNE;

5 2b, ba T, b 5. 18 o°
El) 3z 3’ ﬁ} a 10’ B) I I‘} F 21"
111, TIpeacrarnTe B BHAC ApoDH:
3x 10 25 4d Ta® o2 1
a) —+—i . ; B) — ; r) 14ab -
}4.& 3x? )2:.-" 5b° ) 25 ) 214"
112, BoimomanTe YMHOMKCHTHAC:
3 2 4 2
H) E.I_; ﬁ} 8¢ 'L.; B} 1la .E; [\} 4.!{ .&
12a 16m 44 6 & am® 2
113. IlpecOpaszyviiTe B ,Il;]:lﬂﬁb BEIpas;keHHe:
T a da
a) 15x°% —; 6 -2 B) 6am®- —; r - 104",
) 6x” ) Lﬁf v ) 3m? ) 5a®
114. Yupoerure bBbipajieHue:
o 4 4
) 222 0 5) 72“1-(—2"5”‘);
494" 16x 25y’ 27"
18m®  22n" 35ax" Bab
0) = —) r) -
11n®  9m 1267y 21xy

32 LELERE PauvoHansHeie gpobu



115, BRIMOJIHUTE YMHOMKEHHIE:

1e?y?  274° 13x 2
a) — —r— B -4dm°n;
) 9a”  Bxy 12mn
= o : L
'ﬁ} 2]'”-' 2‘ _Tﬂ%]: r‘} —ﬂlb-(—ll_xz ].
35a’h 6m %W
116. YupocTture BhIpajdieHHe:
a) 2a°h _szy _6Bax | 5) 6m°n® . 19n? _ 5m 'lpz
3xy dab® 156%° 35p° m°p  42n°
117. BoaBeguTe B CTENeHB:
.3 4 g \B faahe
xY, 3ay. n } : [Qa‘w
2) L__z;;} ’ 6) [ ¢ ] B) [ 1om /)’ ) 2p% )’
118. BoaeeguTe B cTelNeHL:
. 4 2 2 3
(2 3ah? 2a% 3%
a}{fﬂ; ﬁ)[ . }; B) [—, 3]; r) [——3 :
o \ 8 dmn”. L 2y
119. IlpeacraBeTe B BHAS IpoDH:
4 4 ] y & / '
(503 2x2 10m° | b
0 (3% e (XL e -EE o[-ty
B A i 2o CxauaH ¢ vk.com/material 100

Seaas—— ! = 2 25
120. 3584, UTO g — — = 2, HaliguTe 3HAYCHHWEe BHIPAMKEHHA g + =
i

121. BrimoaHHTE YMHEOMEHHE!

a) ;rz—.rylﬁ_ r) 4ab  ax +bx
y x’ cx +dx Zab
3a ab +b? ma — mb 2m
) e i i
) b 9 '’ A) 3n? nb - na’
m—n 2mn ax —ay Hxy )
B) . =3 e) — e | ——=— |,
mn mrn —md, Exzy‘a ( by — bx

122, BRIDOIHUTE YMHOMKEHHE!

—1BhY e B . ¥ ut— :
a) (3a —150) = FE g B) w12 (y"— 4y +4);
2 . 2x 2uab B [ o]
0 & -4) @120 w a” - Gab | 9b* ("= 0.
123. IlpegcraBeTe B BHAe Apobm:
2
xy a+a’, ba  2x-2
a) at+a® xHt”’ 9 x2-x 3ax ’

e

§ 3. lNpownseepeHne w 4yacTtHoe apobei 33



124, YopocTuTe BRIpAKEHHE!
b—a 3ab

0 v -16 5y | 6) b=a. 3ab_
10xy 3y+12° a at —p

125. IIpegcTareTe B BHAe MpoDH:
a) @ -1 Ta-T, i (x+3)7 x"-4
a-b giag’ 2x 4 8x+9’

b’ +2bc 5b+15 r) (5-y)° y 36
b+3  p%_4e% 2y +12 2y-10"

6)

126. Haiinure sHadYeHMe BhIPAMKEeHHA:

Smn—m 16m°—n® 1
¥ 1 o = —, = T
} 4m+n bn—1 B 4 L 3

ard
(* +2) 2046 eenm x = 0.5: —-1,5.

) 3x+9 24

127. BRITOJTHHATE YMIOACTHE;
a) -5  u-6 p 6)
@ -3a b*+2ab+ta

bx +3b 25-10x +x°
#-25  ax+3a

128, IIpegcTapeTe B BHIAe OpoDH:
CxauaH ¢ vk.com/material 100

m¥—myf 3m-+12 5 - P 2
} % e B} Y3 32
2m +8 my + mx X+y x*+axp+y
ax+ ay ¥ —xy, -1 a?-a+1
il B "3 .
a+1 a“+2a+1

'5 ; o ¥
}_'c"!—12::.'5,|'+y‘l Tx+ Ty

129. YopocTuTe BhIpaXieHHe:
& ¥ —10x+ 25 x°-16,
3x+12 2x-10"

¥ —25 3y +18,
P +125+36 2y +10°

1-a? o) dab | 407 3 6% +8 . 2h43

6 " L] -I- - [} ~
) da + 8 3 -3a 186% +276 W 2b 1 4

130. Horamxure, uro eciau apobb 5
TPOM3ReieHe ab MOMKHO TIPE/ICTARNTE B BU/IC KBAPATa HEKOTODPOTO

ABJIAETCA KBajapaToMm ApobH, To H

BEIDOEeHH .

131. Yupocrure BblpaskeHue
a* — dac — 3be i+ 3b +a+2r:

a — ab + be— ac b—a a—c

34 RUELERN PauwonanbHbie gpobu



132, Ileperie 30 KM BelJlocHIIeIHCT eXall €O CHKOPOCTBIO U KM/4, a

' ocransHeie 17 KM — co croOpocThiO, HA 2 KM/4 Doabiueii. CROJIBHO
BRpeMCHW § W 3aTpaTHI BeJTOCHWTICAHMCT Wa Reck nyTh! Hawamre f,
ecad: a) v = 1b; ) v = 18,

133. BripazuTe x Uepesz a 1 b:

a)3x +b=a; 6)b—-Txr=a-b; B) :i+1=b; r) b-—%:a.

6. Nenenune pgpoben

IIpn penennn 0OBIKHOBEHHBIX Apobell mepBy Apob0s YMHOMKAIOT Ha
apobs, obparHyio Bropoil. Hanpumep:

8'5 8 2 16

1a .c a d |
V'l d b e CxauaH ¢ vk.com/material100
rme a, b, ¢ ¥ d — HeKoTOphle MHOTOUYJIEHBl, OpHYeM b, ¢ © d —

HeHy/epble MHOIOYIeHbL,
DT0 PABEHCTRO BLEIPAKAET NPUEWA0 JeAeHUS PALUOHAALRBIX dpodeli:

yToOBI PA3AEANTEL OAHY APO0bL Ha APYIYH, HYMHO NEPBYKH Apodb
YMHOXHTE Ha Apobk, oOpaTHYIO BTOPOH.

IIpumep 1. Pasgenum mapodn E-g— Ha Apobb 1:33.

» Bocnonbsyemca nmpaBHJIOM JeseHHsA Apobeii:

7a® 14a  Ta® b a

BT b B 1da 2

-

x+2°

IMMpumep 2. Paggerum Apodn # Ha JApobb

> U x—2, x+1 x-2 x+2 (x-2)fx+2) -4
MeeM — ‘¥ +2 x x+1 x(x+1)  Aix

§ 3. MpowzeeneHne U YactHoe apoben 35
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at

3y

IIpumep 3. Pazmenum apodn

Ha MHOTOWJIeH a + 3.

» IIpw genernn apodm Ha MHOTOYJIEH STOT MHOTOYJIeH 3AMHCBIBAIOT B
BHAE ApoOH, 3aTeM NPHMEHAKT NPaBUJO0 JejleHHA apobeii:

2 ) =
a 9:{{1+3)=ﬂ H:ald 0'2!-} _a 3. 4
3y 1 3y al 3 3y
134, Bamommmrme Jeaermme:
5m _ 15m° a® _ ab 11x 182 o 2
&=ty B) o 5gs )_:f’ (22x7); ) —— 1 9cd);
14 Tx 3x 1 184 5 Tt
— —3 r) —:—; &) ZTa s =0 3) 3bx'y: —.
) 9x " 24° 10a®  5a” ) ) Y: 3
135. VopocTHUTe BRIpAMKEHWE!
6x2 3¢ g) 3o .(_21&%].
5y 10y axy '\ 10x%
8¢ _6c2 184°1 ( 9ab’ ]
) 21 " T1d’ r) - Sed L et ) CkayaH ¢ vk.com/material100
136. BrlmomHHTe IeleHHe:
a) —ﬁxz w B) Smx : (4m°x);
m’n  3mn amn’
35y Txy 9 a’ b
P — r) 15a’bx: .
) 12ab " gaif ) 30x*
137. llpeacragbre B BUde JpoDi:
a) dxz 9x? ﬂ_ 5) 7p! . 5q ,dp
5y3" 2% 3x’ 10g% 14p* " 447

138. YopocTuTe BRIpAHEHHE:
o) 11m' 5m  11n°, 5) 8x°  dxt
6n°  6n°  12m®’ Ty® ; 49y° ‘

=]

b

=
B

a) (x + 3y) : («* - 99*);

6) (a® — 6ab + 9b%) : (a® — 9b%);

B) (¥ - 49y2] : {49;_.-'2 + ldxy + x3;
r) (m — An) : (32n° — 2m?Y).

MELEERE PauvoHanbHble apobw

139. TIpencTarnTe BLIpaskeHWe B BHJAC ApoDW ¥ coXpaTuTe Cf:



140. BrimooHuTe AeleHNe:

m—3m 3m a® — 3ab
—_— s —(Ta —=21b);
a) Z_3m.2m, ) S5 (Ta —21b);
a2 4 B
Ha i 2 bxr—10y
—_— g) (x"—4y): ——=;
66 ab— b ) ygj +
24 2% 444x o 4d — alf
B : : ) (2a—b)' 1 ——;
) 11a® a® ) ( )" 3
Gax fax (2m—3m?
: s m—1dn) —————,
r) me—2m 3m-—6 3) (10 157) Zm
141. BrimoanuTe JelcTBHE:
2_
a) x fy 2x B) (m —lﬁrlz} am +12n,,
9y~ 35-" LA
"o . R i - 5 LeziE
6) % ?% . 2a ,b; ) 95" —1 :} 8p.
36 b° ap’ pg—2g 3p—6
142, HafignTe 3HAYEHUE BLIPAIKEHHS;
a) ﬁ (2x — 2), ecnn x = 2,5; —1;
x+3
2% — 8h* CrauaH ¢ vk.com/material100
D) (3a + 6b) : secIH ¢ = 26, b = —12,

+b

143. Boinoninure neneHue:

3 | By | 5x-1{)y a’ | 4a | 4  4-a®

a 53 0 : —.
) 2 - y‘ -2xy+ g;z : ) 16 —»? 4+ p*
144, BeinoaHuTe AeiicTEHE:
a) a2|ax|.12.a3—x3. g) ap—{-]u.p.+3
x-1 T x%-17 pP-g "2p-4’

145. U3 (opMyIsL £ + é: * BhipasuTe:
i f"

a) uepeMeHHVIO ¢ depes a4 u b; 0) nepemeHHvio b yepes ¢ U c.

146, BrinonunTe gelicTBHA:
26 5 4b* 49
%h+3 3-2b 4¢-9
e+ 6b . » b
ac | 2be  Gab 3{:"5'_ a® | 2ab - ac— 3a®

a)

6)

§ 3. MNpowasegeHne n 4actHoe apobew 37
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147, Ot npHcTaHH IMPOTHE TeUeHHA peKH OTIpapHjach MOTOpHad JoIEAa,

coBerBeHHAR CHOPOCTE KoTOpol 10 kMm/u. Yepes 45 MUH 1OCHe BHI-
X0O4 JOAKH V Heé HCOOPTHJICA MOTOP, W €6 TeUeHHeM uepes 3 U
NpHHEecTo obpaTHO K npHcTand. KakoBa CKOpOCTE TeYeHHA pPeRH?

'148. Uz dopmyasr Yy =a£ BBEIPAZNTE!

a) ImepeMeHHYIO ¢ Uepe3 a, b u y;
0) uepemeHHYIO @ uepes b, ¢ u y.

149, B HaKuX HOOPAMHATHLIX YeTBEPTHX pacunoso:xed rpadur GyHEIHN

y = kx, ecu £ > 0?7 ecnu £ < 07

7. NpeobpasoBaHne paunoOHalsbHbIX BbipaXeHW

PanmornanbHoe BeIpaskeHue

(u+i]:[.r2 - 3y%)

xX+y x-y)
npeacrasiasger coboil yacTHoe DT I[EIIIE-;HHH CYMMBI pallHOHAJIBHBIX ngc)ﬁef«i
Ha MHOTOWIeH. Jlesenne Ha x° — 3y° MOMKHO 3aMEHHTH VMR

Apobn 5. [ToaTromy npeoOpazoBaHHe JJAHHOTO BEIPAMKEHHA CBOIHTCHA

oy &y

x+y x—y

xz—

K CJIOMKeHHIo apobeii M YMHOMEHHIO Des3yJabTaTa Ha JApodb

1
. e 2 Boobire npeodpaizopapde Mp00T0 palHoOHAJIBLHOTO BHIpa)KeHHA
—34

MOKHO CBECTH K CJIOKeHHI, BLEIYHTAHHIO, YMHOKEHHI HWJIH AeTeHHIO
pPaAIMOHAJNBHEIX Apobei.

W3 npaBun gelicTBHi ¢ Apo0AMH clefyeT, YTO CYMMY, PasHOCTE,
NPOH3BeJAeHHe M YACTHOE PAIlMOHANBHBLIX Apobeil Bcerjga MOMKHO Tpejn-
CTABHTHL B BHJIe PAlMOHAJBHONH Apodu. 3HAYNT, M BCAKOE palHOHAJIBHOE
BbhipaKeHHe MOKHO NPeACTaBHTh B BHJE PalMOHAJBHOH ZpoOwH.

IIpumep 1. IlpeodpasyeMmM B palHOHAIBHVIO Ipo0b BRIpaHeHHEe
1 -4

x+2 x

x 41—

p CHauyana BBIDOJHMM VMHOMKeHMe apobeil, 3aTeM MNOJVYEeHHBIH pe-
EY.JT.bTB.T BBIUTEM W3 MHOTrodYJgeHa x + 1:
1 P-4 (x-D(x+2)  x-2,
x4+ 2 x  (x+2x = x '

INELERE  PayvonansHele apobu

ﬂprﬁfﬂﬁalenalmﬂ



_x-2 xx4+N-(x-2 Lix-x.2 L2
2) x+1 e = = .

X x

3anucs MOMKHO BeCcTH MHaue:

1 -4
R =x+1-
x4 2 x (x+2)x

x+1—

B 1'2+x—x+2_x2+2

(x=20x+2) _

X X

IHpumep 2. IIpecTaBMM BRIpaMKEHNE

[ b N a . a’b L ab*
a® - ab ab— ¥ a’ip?

B BHJIE pallMOHAJABHOH apobn.

» Crauamna cao:xuM apobu, 3aKNOUYeéHHble B cKOOKH, 3aTeM HalJeHHbIH

ab+ ab®

pPesyabLTAT VMHOMKHM Ha Apodb —7 7 U HAKOHeI, K IOJNYYeHHOMY

nponusBegeH npubaBum 1:

b a b a b® ya®
1) b2 ala—b)  bla—-t) ada—b’

a®—ab +

W+ o .u;?h+uh2=[uz+haj-ah(u—b]=a+b_
abla—b) a*+ b abfa—b)-(a®+bY a-b’

ﬂ+h+1:a+h—a—h= 2a '
a—b a—h a—h

3)

|
=

IIpumep 3. IlpeagcTapumM BhIpaKeHHE

w X
+ == |R
R I

npobH.

-2

CrauaH ¢ vk.com/materialioo

B BHIe DallHOH AJILHOM

» IlpeobGpazoBane MOKHO BeCTH Mmo-pasHoMy. MoKHO IpeAcTaBHTH B
BUJie PAIIMOHAJIBLHEIX Jpobeil OTAeJBHO YHCJAWTENE M 3HAMEHATEeNb,
a 3aTeMm pAa3NeINTh MMEepBbIH PE3yJILTAT HA BTOPOH. A MOMKHO VMHO-
JKHTE YHCJIHTENER M 3HAMEHATeNbh Ha XY, BOCIOJB30BABIINCHL OCHOB-

HBIM CBOHCTEOM ApoOH:

x _y i_i]x x

— -2 y —.xy—=-xy

y x _ [!f x 3

X e [E+£_2]xy L.oxy+

vy x ¥y x y
Xy xoa sty x+y
x4y — 2xy (x—u¥

§ 3. NpowussegeHne n 1actHoe apobGei 39




Mpumep 4. Ilemmexon ornpaswiaca w3 Tocérxa A uHa crapnuin B
€O CKOPOCTHIO vy KM/4. Ilpuaa #Ha cTaHOHio, oH 00Hapy:KHJI, |UTO
ocTaBu jJoMa HeoDXoiuMble JOKVMEHTbI, M BO3BpPATHICH O0paTHO
B TIOCENOK CO CHKOPOCTBRIO U, KM/4, B3R ZOKyMeHTHI, 0OH CHOBA
IOMOIEN Ha CTAHIOHID CO CKOPOCTHIO Uy KM/4. BrigcHHTe, KakoH OBLIA
CpelHAH CHOPOCTh Mellexoid Ha BCEeM IIPOHJeHHOM MM VT,

» IlveTe paccToganme AB paepHo s kM. Torma Ha yvTe oT A 10 B nemexon

5 a5
3aTpaTH]I CHadaJa 9, Ha OyTh oT B 1o A — — 4, a HA NOBTOPHOE
[r‘l i."g
L
npoxoxjedHue nyvtd or A o B — — u., Ha Becs nyrte nemexoj

T.-‘-{

8 8 8 Sy
3aTPaTHI “TJF el 38 9TO BpeMS OH MPOMEenT 38 KM. Teneps
2 3

MOMHO HAHTH CPeJHION CKOPOCTh U, NMellexofa Ha BCEM IIyTH:
35
’-3-;. =

8 & "
— e — —
vz W

CokpaTne gaHHyio Apo0b Ha §, Halaeém, 4TO
v

APVSU -

=T 1 1

Uy U Uz Cravad ¢ vk.com/material100
Msr mosmyuman (OpPMYIay A BBIYHCIEHHHA CpeAHeH CKOpPOCTH
ABHMIKEHHA MNPH YCJIOBHH, HYTO MHM3BECTHEI CKOPOCTH U,, U,, U,; HA
KEasKI0M M3 TPeéX V4acTHOB ojuHaxopol anudbl. Mz nonvuednoro
PABEHCTEA BHOIHO, UTO CPEJHSMN CROPOCTE OBITACHIA Inemexons He PABHA
cpefHeMY apH(MeTHUeCKOMY CKOPOCTeHd v, v, H v;. OHa BBIUHCAAETCH
1o Bosee ciosHOH QopMmylie, KOTOPYIO HasbipawT QopMmyliol cpedHezo

ZAPMOHUYECKO20 TPEX YHCE.

CpegHaa cKOPOCTh IBHMMEHHA Ha ABYX VUACTKAX IIYTH OJHHAKOBOH
IJIMHBL BRIUMCIHSTCH 110 POpMYJIe CPEeIHero FrApMOHUYECHOrO IBYX YHCen:

roe v; M v, — CKOPOCTH HAa 3THUX yYacTKaXxX.

Cpegasas CROpPOCTh JBMMKEHMHA HA UYETBIPEX VYACTEAX OVTH
OAMHAKOBOM AJHHLI BEITHCIAETCS 0 (DOPMYIE CPESHEero rapMoHTYeCcKoro
YeThIpEX YHCeI:

roe thy, W, Uy, Uy — CROPOCTH HA 3THX YVUHACTHAX.

PaumoHanbHele apobiu



TLIH“——-I I—"--—H’Q‘——I—CII-'—HI.'—'_—ﬂH—’.l"ﬂrl—l:‘—l—Hth—=ﬁ-‘Hl‘—Plﬂ—h1——.—Il‘iﬁ

Boobmie ecim MBI HMeeM HEKOTODBI pAIN NOJOMKUTEIBHEIX |
yucen @y, &, ..., d,, TO CPejlHee rapmMoHWYecKoe 3Toro ps#aga |

|
i
| BRIMHCIASETCA IO Gopmyne |
I
I
[

n

|
ﬂcp= "
BRI I
th iy a, L

[ﬁl=!r|‘.=l=l=':l'r=‘_'l=m==ﬂn=h1=|=r=l.—hn= ﬂ='=ﬂhl='|=|='=ltr=.1===‘l=l:.l

IOty GopMysy MHOIJA 3alMCBIBAIOT B JADPYIOM BHJE:
1

1 & a a4

a., n

W3 asToit 3anucH BHAHO, 94TO BeJWYMHA, oDpaTHad cpejHEMY rapMo-
HAYECKOMY HEeCKOJBKHX IOJOKHTEJLHBEIX YHCEes], pABHA cpegHeMy apudg-
MeTHYeCKOMY YHCeJ, HM oOpaTHBIX.

YnpaxHexus

150. BrinorHuTe TeHCTBHS: CradaH ¢ vk.com/material100
x  1).{1 1Y ab+ ¥ W a+b
h (yz_r)'(y_rj’ B =g gt
2 2 - = P
DU SR e B
m m _ﬁl‘c i X x‘! 517}
151. BeinonauTe OeicTBHA:
x 1+ x A a |2
1 0 * o= :- -
) [.’r+1+ ) 2r -1° %) (_2—5: {I) a—2’
5y . .1 1 . x-2 x
6) (1-—.;2]'[ 1—y)‘ r) = (x+2_ I)
152, YupocTuTe BEIpAKEHWE!
a) 2Zm+1 2m—-1)  4m | 6 x+3 (x+3 x-3
2m-1 2m4+1) 10m -5’ g \x—8" x+3)

153. BoiloiiHuTe neicTBHA:
@ -9 (Ea+1 Ea—l)
_|_

2a° 4+ 1

5 By — 2 2
ﬁ}(x+y+ y). 2y

a—3 a+3 x—5y x+5y -xz—ﬂz'iyz-

§ 3. MNpowasegeHne n 4actHoe apobew 41



154, Brmomunure geicTRAA;

& =25 1  a+b g) boc_ab S
a+3 u2+5a a’-3a’ a+h &L—ac a®-p*’
6) 1- 2x .xz;.‘_’{x::i-:x; r) a2—4:::2—2a+2—_5;.
2r 41 4x“-1 4x+2 X -9 xy + 3y x—3
155. ¥IpocTATe BLIPAMKCHHC:
2 1 1 1
+ + 1) - — 3
a) (a 2a 1) {‘a+1+33—1 a"I]
0¥4+4) (1 1] -
gl [Il 12x ]'[3:: —3)t b
2 2 ) 3a42
B) 1-|—- - -
) 1 t 2 a—ZjL 4 1

¢ N
a a 2 e
—4 - = _ | 45,
@ ]|ay+2 y—2J+

156. BrimoauuTe IeHCTBHA:

f 2 2
a) |1+ -2 ]Lx—x —4 );

\y x-—y X +y

CrauaH c vk.com/material100

( b | . [a-b  b),
©) i.l_ﬂ-i_b_ﬂl+.':- 'La+h+;]'

B) (2 —1) -1 41);
h

x—1 x+1 |

s

of s m®
. g 1

157. YuopocTuTe BhIpajieHHe:

i

r)

gt
1-m

ey

axy [ 1 1

a ! — :

) yz—.xz _;,rz-.w:‘5 .r2+2;ry+yz]

6) ( x-2y i . x+2y ]‘{x+2y]2
2 4+2xy x-4° (2y- 0° 4y

158. IIpegcraepre B BUAe ApoDi:
a) x+2 3x-3 3
2-2x+1 £-4 x-2

6) a—2 . i _.-12+4_ 2
42— 16a+16 |\ 20 -4 27 -8 d&+2a)

42 RUEEERN PauvosansHeie apobun



0,5(a — 1)? - 18}[”*5 +“‘7]
a—"T a+5

NpHUHHMaeT HaHMeHBIIee 3HaueHue? HaliguTe sTO0 3HAUYeHHe.
81
. z p z
(0,56 — 9)° — (0,50 — 9)
Haubonbinee sHayenne? Haiaure sT1o 3Hadenne.

160. IIpn KakoM 3HAYEHHN H BLEIPAIKEHHE TPUHAMAET

161. JJoka:;xHuTe TOMICCTBO:

2p— E )

P B P+q9 \q P
a+b a-b b b — ab

2@ -b) Aa+b) a-b aZ-p*

1.l
q’

0)

122 - xy 20x 450 Ax 50
) e 2 aE, 2 = ' ﬁ) ) T = .
0,36x% 0,25y 6x+5y 0,81 0,64% Yu—8x

163. [Joga:kHuTe, UTO TIPpH BCeX JAOIOYCTHMEIX 3HAUYeHHAX MNepeMeHHEIX

SsHaYeHHe BhIDAMeHMHHd He 3aBHCHT OT 3HAUYEHHM BEXOOAINIWUXY B Hel'x
IepPeMeHHBIX! CrauaH ¢ vk.com/material100

2ab u--h] 2a b
a = - . .
)[ud—hz—i_?avﬂ:- ai-b+b—a

'

6} u Ia_xyzi( X = U |
x—y 2L+f ((x-yf 2-¢

164. Joka:xuTe, 4T0 OpH J1000M HATYPAILHOM H 3HadYeHHe BLIpaKeHHA
i vy S
[ 9 n|,' a8 1 1!
T _—] : .

- e
\n2 3

E ABAAETCA HATYVPAIBHBIM YHOJIOM.
Lt n 3)

165, IlpegcTapeTe B BHAe MHOTOUIEHA HIH palMoHAJILHOH IpodH:

r 12 - il : <2
a) \n+=|; B}[E+1 | =2 &
LY mn,) y - 'u‘_i.fJI A
b 2 2
o (3-2); o [2+g]-[(2-g)
o g P/ \q BJ
166. YopocTture BRIpaAieHHe:
1 2a —b X U 1 1 1
1-2 5+ P Gt s
a) . s 6) 2a+b_1‘ &) X P ) _.1_|,.L.-L
x b yz x? ab  be ac

MpownaeeneHne n 4YacrHoe apoben 43



167. IlpefcTaseTe B BUAC OTHONICHAH MHOTOMJICHOR JPOOL:

= 1 1
& 2 % i ur5‘+3' 5 }‘*‘; ) %=y
. rrrardii ey Ry
X c x y uy X

a) T 2 ecnm x= ol ) E ecIan x—a_b
x—b" 77 Ca+b’ ’ - Ca+b’

169. BrinogauTe NOSCTAHOBKY ¥ VIPOCTHTE HNOJYYEHHOE BBRIPAKEHHE!

;51}m ecan a = - b
a-b" = S 1-x T 14+ 2

ax bhx ab

a+x b-x U e )

D)

170. HafigmTe 3mavenve BLIPpaMKCHWI;

TR
i b
4 9 2 p__1 02a—b _
a) @ b npu a= g, b= 5> 0) p .3 npu a = -8, b = 0,6.
12 18 25 "

—— CxayaH ¢ vk.com/material100
171. (s padome: 8 napax.}) Ilpn KaKWX 3HAYEHHAX X HMEET CMBICI
BLIpAMKCANEC:

a) ————; )

x— 2 " x+8

1) ObecyvauTe, ¢ KaKHX 3HaUYeHHAX IIepeMeHHOH X B 3aJaHHAX a)
1 0) MOMKHO CEA34TH CPasy, 4T0 OHM He HBIHITCH JONYCTHMBIMM.
Yro HAZO COENATH, YTOOBI HAHUTH APYIHEe IHAYEHHUS X, KOTOPHIE HE
ABIAIOTCA JOTYCTHMBIMHA?

2} Pacupepenure, KT0 BhILOJHAET 3ajaHMe 4), 4 KTO — 3ajaHue D),
¥ BHITIOWVIHIITE X.

3} IIporepsTe ApyT ¥ Apyra, IPAaBHJILHO JH BEIIOJHEHEI Ipeodpaso-
sanudA. Heapasesre samededHble olMDKEM.

172. HaliguTe cpegHee rapMoHHYecKOoe HHCEM:
a) 3, 5; 6) 2, 4, 8; B) 5, 10, 15, 20.

173. V3 oyurta A B nyErT B asTobyce exan co ¢cxopoerso 90 xm/u. Ha
oDpaTHOM TYTH WM3-3a HETOTOL OH CHH3WJ CKOpoCcTL mo 60 wwm /.,
Kakropa cpenHAd cRopocTh apTodyca HA BCEM OVTH CJIeJOBAHHAT

174. MacTep MOoEeT BERINOJHHTE 3aKas Ha H3TOTORIeHHe JeTadeH za 4 4,
A ero Vv4eHHE 3a 6 4. 3a Kaxoe BpeMs OHHM CMOIYT BbIIIOJHHTE

aBa 3aKasa, paforasi cOBMecTHO?

44 BLEEER PauuvoHaneHsie Apobu



175. 'oToRACE K COPEBHOBAHMAM, IOKOJBHHE TPH:EIbBI IIPOIIET Ha
JBIKAX OJHY M TY Ke NUCTAHLMWIO! CHAYAIA CO CHOPOCTHH 9 KM/ u,
3aTeM CO CROpOCcTRIO 12 KM/9 W, Hakodern, co cKopocThio 10 mxm /=,
Karopa ObL1a cpelHAd CHOPOCTH IIEOJLHHEA HA BCeM IIyTH?

176. Halinre KOODAMHATEL TOUeK IIEpEeceYeHHA € OCBID X H OCBIO Y
rpaguka QyHKIHHA: a) Y =:—ax ~-2; 6) y = —0,4x + 2. Iocrpoiire

rpapHK 2TO0H (QYHKIIHH.

177. Hanumute ypaBHeHWe OpAMOIl: a) npoxogamied uepes Toury (0; 4)
A IapajljlelbHOH OpAMOH y = 3x; 0) ODpoxoadamed udepe3 Hadasao

a a 1
ROOpOAHHAT H HDapaljelbHOH OpAMOH Y =-— EI - 8.

178. Hzobpasure cxemaruuecky rpadur QyvHELMK, 3aiaHH0H GopMyioi
BRIa ¥ = kx + b, ecmm:

a) £ = 0, b = 0; B) <0, b =0
8) £ < 0, b = 0; mk=20,58=0,
179. Ogua cropoHa npaMoyroapHuka Ha 20 em Bogsure gpyroii. Ecan
MOHBITTYIO CTOPOHY VBEIWMYHTE RBABOC, a OOALITYIO — BTpOE, TO
[IepHMeTp HOBOI'C INIpAMOVIOIbHHUKA OKa)kerca pasHbIM 240 cn.
HaiiguTe cTOPOHBI JAHHOTO OPAMOVIOILHHEKA. CrayaH ¢ vk.com/material100

180. Croprili M DACCAMKHPCEHN [Oe3l8 HAVT HABCTPEUY APVI ADVLCY C
JBYX CTAHTIMH, paccToAnwe Me;xAy KoTopeimu 710 mm., Cropnii
Ioe3] BBIIOed Ha 4Yac paHbIIe IaccaskHpPCKOro ¥ HIET CO
cropocrsi 110 rm/u. Yepes CHONBKO UACOB 1IOCJE CBOEI0 OTLUDAB-
JETWA OFN BCTPETHTCH C TIACCAKHADCKWM TIOC3/I0OM, CCJAW CKOPOCTE
IaCCAKHPCKOro moeafga paeHa 90 Km/u?

8. DyHKUMA y:‘f_ n eé rpadpumk

I[Iyers panumHa UOpAMOYroJbHHUKA paBHA X, a MIHPUHA — Y CM.
2
MNsBecTHO, 4TO IJIoHIagk 9TOro mpaAMoyroabHHKa paBHa 24 cm”. Torga
24 i
x -y =24, oTKyga noaydaeMmM Yy = —. PyHKOHIO, 3agaBaeMyio (hopMyJI0i
I X

BUAA Y= —, k # 0, HAa3BRIBAIOT 06pPAMHOL APOROPUUOHAALHOCHILIO,
X

B paccmMoTrpeHHOM npHMepe TNepeMeHHBIe X M J NPHHHUMAIT JHIIE
NOJIOAEHUTEeNbHEIE 3HAYEHHHA. B ,IIH.?II:HEﬁI.HEM, H3yyad [l]},rHHI],HI'D, Jana-

" k
Baemyio (opmyioii Buga Y= —, k& # 0, OygeM CcUUTATEH, YTO X H § MOTYT
x

NPHHHMATE KAK HNOJOMHTENIBHBIE, TAK H OTPHIATEIBHBIE 3HAYEHHWH.

§ 3. MNpouseenenne n yactHoe apoGei | 45



)3 OfpaTHOH OPOMOPIIHOHAIBHOCTEH) HA-
3BEIBAETCH r]J‘i,rHRH,HH, KOTOPYIO MOMHO 3aJaTk (QOPMYJIOil BHAA

k
Y= L’ TAe X — HelaBnchMas TiepeMenHas u k — mwe paBmoe

HYJIIO YHCIO.

ke
ObnacTeio onpejeneHud pyHKIIUK iy =— HBJIHETCH MHOXEeCTBO BCeX
X

ke
YyHceJ, OTAHYHBRIX OT HVYJA. ITo clnegyerT M3 TOro, 4TO BbhipaXeHHe —
X

WMEeT CMBICT TIpH Beex x &= 0.
PacemorpuM  ceolicTBo  o0paTHOH OponopuuoHaneHOCTH. Ilvers

X; U X, — 3HAaueHus aprymedra (x; = 0, x, = 0), a ¥y, u Yy, —
COOTRETCTRYIONINE WM 3HavcHWA Gyrunmun, Taw waw & = 0, To y, # 0
uy = 0.
k
Uz dopmynsr Y= — cneayer, 4ro x;4; = k u X0, = R, 1 noromy

X

X L.
BepHAa IPOIIOpPIIHA ;‘l‘=i‘:‘1 T. €. OMHOWCHUE ﬂayx npousIcOJdbHbLY 3HA-

2 1
YCHUL apzyMeHma pasHo o6pamHuoMy OMHOWEHUIO COOMEEMCMEYIOWLUX
anavenuil pyurxyuu. C 3muM cBA3aHO HaszBaHue (QYHKIHM — obpaTHasd
HPOIapiaOa i dues by CxayaH ¢ vk.com/material100
B noecegHeBHOH JXH3HH MBI YACTO BCTPeYAeMCHA CO CAYYAAMH, KOT-
Jla 3aBHCHMOCTh MeX/Jy NepeMeHHBIMH ABJAeTcA 00paTHOH NpONopIHoO-
HAJBHOCTBIO.

Hanpumep:

1) Bpemsa { 4, KOTOpoe aBTOMOOHIIE, ABHUIadAch CO CKOPOCTBIO U KM /4,
JATPAYMEBAST HA OyvTh, paBHbIE 450 kM, sBRiuHcasercs no dopMyae

450 5
t= > T. €. 3aBUCHAMOCTb { OT U ABIAETCA obpaTHOH TPONOPIMOHAIL"

HOCTBIO;
2) maceca m Kr MyKH, KOTOPYH) MOMKHO KVOHTE HA 8D p. 10 1eHe 72 p.

B
38 KIIOTrpaMM, BRIMHCIAETCH o QopMysae m = T, T. ¢. 3JABACAMOCTE L OT

T ABJIACTCH Dﬁ'p&THGﬁ IpONOPIIHOHAIBHOCTEIO.

12 S g
[TocTpoum rpadpmr GyHEIUN Y = = JLIA aToro HAHOEM 3HAYEHHA U,

COOTBETCTBYIOIIHE HEKOTOPBIM NOJOMHTENBHBIM 3HAYEHHAM H IIPOTHBOIIO-
JOMEHBIM HM OTDHIIATEJBHEIM 3HAUSHHAM X.

x 1 1.5 2 3 4 53 i 3 12
u 12 3 B 4 3 2.4 2 1,5 1
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s -1 -1,b £ -3

-4

<L

Y =12 -6 =k -3

OrmerumM B KOOPAMHATHOH MJIOCKOCTH
TOYKH, KOOPAHHATEI KOTOPEIX VKA3AHBI B
rabaume (puc. 3).

BoiscHUM HEKOTOpBIE 0CODEHHOCTH Tpa-

5
hura dyvEHRIMHN Y= - Tar warx uwmcao

HYJIE He BXOJAHT B 00JacThL onpeje/ieHHA
dyHEIHKE, TO Ha rpahuxe Her ToukKM ¢ ab-
cupmecort 0, T. e. rpadmkK He mnepeceKaer
ock Y. Tak Kak HH IPH KaKOM X 3HadeHHe
I/ HE PABHO HYJL0, TO rpaduK He llepecexaer
oCE X. oo UTEILEBEIM 3HaYCHHAM X COOT-
BETCTEVIOT [OJIOKHUTEJIbHBIE 3HAUeHUA .
Yenm Hoablie NOJMOMEUTENLHOS 3HAYeHHe X,
TEM MEHLINEe COOTBETCTEVIONISe 3HAYCHUE If.
Hanpumep,

ecin X

ecan x

ecyan X

10, 1o y = 1,2;
100, o y = 0,12;
1000, o y = 0,012,
SHauuT, 4en OOoJblIe IOJ0MHTE/Nb-
Haa abcrmeca TOYKH rpauKa, TeM OIMRe
aTa ToUKEA K ocH abcowmcce. lna mocraTodu-
HO DONBIIMX 3HAYEHMH X 3TO PACCTOSHUE
MOMET CTATE KaK VIroAHO MAaTbIiM. Yem
OaH:Ke IOJOEHTeIbHaA abcOoHcca TOUEH
rpatpuKEa K HYJAH, TeM OO0JIbIIE OPJAHUHATA
aToW Tourw, Hampwmep,
ecad x = 0,03, To y = 400;
ecan x = 0,0001, ro y = 120 000.
Hepes oTMeveHHLIC TOUKK (pwe. 3),
OpoBeéM IEe MJaBHBIe IHHHH: cHadaJja
COBIMHUM ILTABHOHM JIHHHEH TOYKH ¢ I1IOJIO-
MUTETLABIMI abcTiccamMi, 3aTeM — TOY-

EH C OTpPHOATeJdbHBINME abcumccamu. Ilo-

e (puc. 4).

X

JdroT TpaPHK COCTOHMT H3 ABYX BeTBei,
CHMMETPHYHBIX OTHOCHTEJIBLHO Hadajna Ko-
opauHat. OgHa M3 9THUX BeTBeH pacnojo-
JHeHa B NepBOH KOOPAMHATHOH HeTBepTH,
a apyraa — B Tperbeil. Taxoil ke BHJ

JAy4YUM rpapuK QYHKIHH Y =

umeer rpaur QVHKIIUN y:E 1LIPH JLIO-
X
Gom £ = 0.

e

8§ 3

=y

Puc. 3

ORapaqR :t.:{;’FE:mm;‘ma'—:erEal 100
x

AY

o
|
T
[# 4]
|

fyr[ | |

Puc. 5

I_IF::.L',J;—_;HHE"—H-!E 14

yactHoe apobewn
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Ha pucyare 5 Ha c. 47 noctpoeH rpadHK (PYHKIHH I = —%. On Tax

12 s
e, Kak 1 rpadpuy QyHKINR Y = —, OpeacTaBiseT coboil KPHEYVH), COCTO-
X

ANYH H3 IBYVX BE’TBEﬁ, CHMMETPHUYHLIX OTHOCHTEJIEHO HaYajJda KOODJIHHAT.
12

Onnaxko B oTsimume oT rpadmka QVHKIMHA I = — OJHA M3 HUX JEMHT BO
X

BTOPOM, a Apyras — B YeTBEPTOH KOOPAMHATHOH YeTBepTH.
k ; v
I'padpur pyHRIAR Yy=— Tpu awboMm £ < 0 UMeeT TakoH e BHI,
12
9T0 U rpauk QyHKIHHA Y = ——

Kpueyo, asasomyloca rpadhpmroM obpaTHOH IPONOPUMOHATIB-
HOCTH, HAa3BIBAWOT 2unepbosou. I'mmepbosa cOCTOMT H3 ABYX
BETBEH.

YnpaxHeHus
181. @yuErnua 3agana popMyJaod Y = ; IlepegepTuTe B TeTpass Tabiau-

0V ¥ 3amoJHUTe eé.

Ceguan ¢ vic commaterial 100

16

i §

X —4 —0,25 2

y —4 0,4

182. ObpaTHas OTPOOOPIUOHANBHOCTE 3amaHA (GOPMYION Y= 249 1lepe-
X

TepTHTe B TeTpalb TaﬁJIHII}’ W 3anoJHHATE ee.

x —-1200 | -600 76 120 1000

Y —0,5 =] 0,4

183. lIpuraack co CKOPOCTRID U KM /4, [I0e3] IPOXOIHT paccTOAHHE MeH:-
oy ropogama A u B, pasHoe 600 BM, 3a t 4. Banumure dopmyy,
RLIDAKATONIYIO 3aBUCHMOCTRL: a) v oT §; 0) ¢ or v,

184. OfpaTnas TPONOPIHOHAIRHOCTE 3a4aHa (OPMYIOH Y= ?.

1) Haiipure sHaueHwe GYHKUHKE, COOTBETCTBYIOLLEE 3HAUEHHIO
aprymenTa, pasmomy 100; 1000; 0,1; 0,02,

2) Onpeaennurte, NpUHAAJEHUT AU rpadury 3Toll GYHKIIUN TOYKA
A(—0,05; —200); B(-0,1; 100); C(400; 0,025); IX5H00; —0,02).
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185. UagecTHO, 4TO HEKOTOpPAA (DYHKI[HI — ik
00paTHAA NPOOOPIHOHAILHOCTL. Jalaii-
Te ee (PopMyJI0OH, 3HAH, UTO SHAYEHMIO
APrYyMeHTa, PaBHOMY 2, COOTBETCTBYET
3HaueHHe (QVHEOWH, paBHoe 12.

* oo

186. ITa pucynre 6 mocTpoeH rpaQuk (QyHK-

nuH, 3ajanHoi GopMyiaol Y= 2. Hati- 6 412

| RY

auTe 1o rpad@ury: = TT2T4T6T8

a) 3HAYEHHe I, COOTBETCTBYIOIIlEe 3HAYE- = .
HHIO X, parmomy 2; 4; —1; —4; —b; \ 4|
0) 3HaueHHEe X, KOTOPOMY COOTBETCTBYET 1‘1" -6
auauenwe y, parmoe —4; —2; 8, 8

187. llocrpoiire rpadur QyHELHH, 3a08H- J'

Hoit (dopmynoit y=—. Haiigure no
.

rpagpuKy:

a) 3HaUYeHHEe Y, COOTBETCTBYIOIIee 3JIHAYUSHHIO X, paBHOMY 4; 2,5;
1,5; —1: —-2,5;

0) sHaveHHe X, KOTOPOMY COOTBETCTBYeT 3HaAUYeHHe i, paBHoe 8; —2.

Puc. 6

188. IlocTpoiiTe rpaphmk (PpyYHRIIHH:
9 1 CKa4aH C f(.tom,-'materialim

2 3
a) y=i 0) y==—=3 B) y= 3 r) y=—;; n) ¥=g e) Yy=——

bx
189. ITocTpoi o : ,
. IlocTpoiiTe rpahur GyEROUE Y = U, HCIOIBEYA €ro, pemmTe
6 6
VPaBHEHHe: a) e 0) ;z—x-l—ﬁ.

190. Pemnre rpaduuecKl ypaBHEHHE: 8) E=xz; 6) AN
X X

191, (daa padomust 8 napax.) Venoasaysa rpadugeckie npefeTaBIeHAA,
BEIACHHUTE, CHOJIBHKO DEIH'EHHﬂ HMeoeT VRaBHEHIEe,

a) gzxz, rae k > 0; B) %:IS, rae k > 0;
k 2 k ] .
ﬁ};:x'.rgek-’:ﬂ; r) ;zf. rae k& <= 0.

1) Pacnpegenure, KTO BBINIOJIHAET 3aJaHUA a) ¥ T'), a KTO — 3aja-
HuA O0) ¥ B), ¥ BBEINOJHHTE HX.

2) IlposepbTe apyr y apyra, BepHO JH MOCTpoeHbl rpadurn (PyHK-
- k
nui Y= .

3) ObcyauTe NMPaBUJILHOCTEL CAEJAHHEIX BBIBOJOE 0 YHCJIe pelleHHH
VPaBHEHMH.

§ 3. MNpowasegeHne n 4actHoe apobew 49



50

- ba

j -

i

1201|140 16011 v, mgqﬁ; f

Puc.

7 Puc. 8

192, IlpamMoyroabHbelH IAPAIeIeNHIe] C0 CTOPOHAMH OCHOBAHHSA ¢ CM

w b cvm w BLIcoTol 20 em umeeT o6ném, parawntit 120 cv®, Buipasw-
Te GopMyaciH 3aBHCHMOCTE & OT a. fABaAeTcA JH 9Ta 3aBHCHMOCTD
00paTHOH IPOHOPHHOHAALHOCTEID? HKaxosa ofnacrs onpenelleHHA

aTolt pyariun? IlTocTpofiTe rpadmi, CrauaH ¢ vk.com/material100

193. 3amaiire popmMya0i 00paTHVIO TPOTOPIIHOHAJLIIOCTL, 3HAA, TTO of

rpadUK IPpOXOIHT Uepesd TOUKY:

a) A (8: 0,125); 5) BL% 1%‘ 8) C (—25; —0,2).

194. Ha pucyHree T nocTpoeH rpadgHe 3aBHCHMOCTH BpeMeHH, 3aTpadf-

195.

BAEMOT0O HA NYTE M3 OVHETA A B nyEET B, 0T CKOPOCTH [BHAEeHIIA.
C momomno rpadKa OTROTRTC HA BOTTPOCHT:

a) Ckonpko BpeMeHH norpebyeTca Ha nyTh U3 A B B IpH CKOpOCTH
aem:xkeHna 80 km/49? 25 km/u? 40 Km/qa?

6) C kakoil CKOpOCTBID HAJO JABHraThcsH, 4To0bI jJoOpaThca M3 NyH-
KTa A B ovEET B 338 1 u? 3a 4 9? 3a 8 4u? 3a 16 u?

B) KakoBo paccrogHue Me:KJy OVHKTAMH A u B?

k
Onpegenure 3HAK 49HCAa £, 3HAs, 4TO rpadur (PyHEROIHE I = — pac-

=
MOJIOAEH

a) B IepBoii ¥ TpeThbeil KOOPAMHATHBIX YeTBEpPTHAX;
0) BO BTOpPOH M 4eTBEPTOH KOODAMHATHBIX YeTBEPTHAX.

196. Ha pucyare 8 mocTpoer Tpad¥y ogHOH U3 CIEAVIOITHAX (PYHKITHEA:

b 3 3 b
1- y:—; 2- y:—; 3- y:; 4. y=;

YraxkuTe 2Ty QYHKIHIO.

MELEERE PauvoHanbHble apobw



197. YeTaHOBUTE COOTEETCTBHE MeXAY (PVHKIHAMH W WX TpaduramMn

(puc. 9).
G 1 G 1
a) y=_3 6) y=1o B y=== D)=
1) L 2. I A
/
i
1 e 1
i = P
01 x 01 X
\
3. yk 4. vk
1 |
b — ol b = S Ll == _{L =
= X 0- X
CrauaH ¢ vk.com/materialioo
Puc. 9 H

198, JokaxxuTe, 4TO OPH BCeX OOIYCTHMBIX 3HAUYeHHAX IepeMeHHBIX
sHaYeHue Apobu He 3aBHCHT OT 3HAYEHHH 3THX IepeMeHHBIX:

5(x—y)* | 6) (3x — 6y Y
By -3x)*’ 42— %)

199.

(Sadaqa-uccaedosanue, ) TIpn Kakux 3HaUEHHSAX ¢ W b SBIAETCA

TORASCTBOM pPABEHCTBO

Bx 431 — + b 9
(x—5x+2) x—5 x+4+2

1) ObeyanTe, kaxkue npeobpasoBaHMA HAJO BBINOJHHTE M KaKHM
VCJIOBHEM BOCHOJB30BATHCH, YTOOLI OTBETHUTH HA BONPOC 3aMauM.
2) BeimonauTe HeobXoauMbIe MpeodpasoBaHHA, COCTABBTE CHCTEMY
VPABHEHMH M pelnIuTe ee.

§ 3. MpownzeegeHne u HacTHoe apobei 51



3) OTeeThTe Ha BONpPOC 3aJ1aYH H NPOBephTEe NOJYYEeHHEIH OTBeT.

1 12 ) .x+7
x+2 x-2 4-x2)'x-2°

200. YopocTHTe BRHIpaXeHHe (

KoHTpONbHbLIE BONPOCHLI U 3afaHUA

1 | ChopMynupyiiTe NpaBuna yMHOXEHUA W AeneHns Apobei.

= Cdhopmynupyinte npasmno so3eeneHus gpobu B CTeneHsb.

| Kakas dyHKUMA HasbiBaeTcsi 06paTHOM NPONOPUMOHANBHOCTBLIO?
B kakux KOOPAMHATHBLIX YeTBEPTAX pacnonoxeH rpadpuk QyHKUMK

y:%npm E =07 npu k£ =2 07

Tlaa mex, Kmo xouem 3namo 6oabule

CHauyaH ¢ g.cz}m;’materialli}ﬂ
9. NpeancrasneHue apodum B BUAEe CyMMbl Apoben

CymMy ABYX panMoOHANBHBIX Apobeii, KAK M3BECTHO, BCErja MOMK-
HO TIPEACTABUTH B BH/E HECOKPATHMOH ApobH, ¥V KOTOPOH YHCIHTENb H
3HaMeHaTeJb — MHOTOYJIEHEI C IIepeMeHHBIMH HJH YHciaa (B YaAcTHOCTH,

yuesao 1). ObparHas sajmaua — npejcTaBjieHHe ApodH B BHJE CYMMBI
ABYX Apobeil — HeompeaeTeHHAA.
4x°—16x+1
Tax, manpumep, agpobs ——FZ  MOMHO TPEACTABATE B BRAE CyM-
MBI (MJIM pasHOCTH) ABYX CJaraeMbIX pPasHBIMH coocobamm:
2 2
4x 153x+1=4x2+1 126x=1+1 lzﬁx;
4 4x 4x 4x
4x"—16x4+1 4x 41 16x 4x*41 4
4x? 42 ax* 4x° x’

Boobuie sagaua npejacraBieHus Apobw B BHAe CYMMBI Apobeil xo-
OycKaeT CKOJb YroJAHO MHOro pemeHuii. [leficteuTensHo, ecan Tpebyer-

a o
cA TpeJCcTABHTE ApoOb 5 B BHfle CYMMEI JBYX Ipobell, TO B KadyecTBe

c

OOHOIO B3 CcjJaraeMbIX MOMHO B3ATE NPOHIBOJIBHVIO ,Epﬂﬁ'h rh
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Torpa gpyrasa apodk OyaeT paBHaA PasHOCTH ;:-— %’ T. €. paBHA ApPOoOH

ad — be
bd

Ina npeacraBjieHnda Apodn B BHUAE CYMMBI Apobeli MOMHO BOCIIOJb-
BORATLCA JMemodom neonpedeiéunbviy wodpPuuuenmos. PaznacnvM 1a
NpHEMepe, B UM COCTOHT 3TOT MeTOI.

Tx 2
11 e 1. IIpenc obs ~————— r 0
pIIM l] PEICTABI L ,Eﬁp B (;x:—S](x+a1} B HH,ELE E} MMBI ,EI;IJODEH ;0
sHAMeHATeNAMHE X — 3 U x + 4.
p HomycTum, uTO
Tx i b

x 3)x+4) x 3 x+4'

Crnoxum apoGH B npaBoii 4YaACTH pABEHCTEA:

a i b alx—4)+Hx—-3) (a+b)x+(da—3b)
x 3 x-—4  (x Bx+dH  (x ix—4)

[Monyuyaem, uTo
Tx __(a—+b)x+(4a — 3b)
(r—Dix+4  (x—-3x+4) Ckadad ¢ vk.com/material100

JTO pPAaBeHCTBO OVAET TOXIECTBOM, ecnu ¢ + b = T u 4da — 3b = 0.
Pemwr cwereMy yparmernwi

la+b="T,
14&—3!}:0,

Haliném, dytroa = 3, b = 4,

CraemoBaTenbpHO,
Tx 3 4

=i o

x 3)x+4) x 3 x+4

I[IpuBeném Teneps NpUMephbl 3ajady, NPH pPelleHMH KOTOPBIX HC-
NOJIL3YETCH NpejcTaBieHue JApodM B BHJE CYMMBI IEJ0I0 BhipasKeHHudA
H Apo0H.

IIpumep 2. IafiteM Bce mapbkl HOEIBIX YHCEJ, YVIOBJIETBORAIOIOHE
VpaBHeHUW X — xy + 3y = 5.
» BripasumM 13 ypaBHeHHA I[epeMeHHYID X uUepes Yy
5 -3y 3y— 5

x—xy=5—3y,x{1—y)=5_39'sx=1_u‘ =1

[nsa Tex, KTO X04eT 3HaTth Donsue 53



54

3y—>5H
—3
_3y-8-2 3Bp-1)-2 3Bly-1) 2 o

- oy-1 y—1 ooy y-1 y—1

Boigenns ns gpobn LIENVID YacTh, MOJVIHM

X

2
3navyenne apobn ~—7 ARJIACTCA TIEJIRIM HHCIOM TOT/IA W TOJLKO TOT-
—

ga, worga y — 1 =-2, y—-1=-1, y—-1=1,y - 1= 2.

Orcropa y = —1; 0; 2; 3. Beruuensas COOTEETCTBYIOLIEE 3HAUYEHHE X,
MOIyHIaeM WCKOMBIC TIaphl Teanix arce: (4; —1), (5; 0), (1; 2), (2; 3).<

HHpumep 3. Halijgém, upe HakHx 3HAYeHMHAX 1 3HAUEHHE podu
n° 2n 10
5

ABRJAeTCA IIeJBIM YHCIOM.
n

n—2n-10
» IlpexcraBum apods —,_7 B BHAE CyMMBbI MHOrO4YJ€HAa M apobn.

Ilns aToro mMuaOTOYNeH n° — 2n — 10 pasIesuM HA OBYVYIEH n — 3.
HEJIEHH'E! BEITIOJHHAM ¥TOJORKOM aHaJOI'HYHO TOMY, HAK BBEIINOMHAETCH
JeJleHHe HATYPRPAIBHBIX UHCe .

2 -
n"—2n —-10 |n-5

—~ wE ZEh n+ 3 CkauaH ¢ vk.com/materiallio
3n-10
3n-—-15H
L

MMomrygaem, UTo 4aCTHOE PABHO 77 + 3, A OCTATOK PABEH 3.

SHa4HUT, .
n®-2n-10 = (n - 5)(n + 3) + 5.

OTcioma

n® —2n-10 5

———=n+3+——:.

n—a n—q

SHauenne ABYUIEHA 7 + 3 OpH Mi0DOM IIeJ0M 72 ABRISETCS 1IN
YHCJIOM.

3HaveHHe Apodn ABAACTCA TEJABIM YHCJIOM TOTJa W TOILHKO

TOrma, Korpa # — 9 pasHo 1, —1, 5 mwou —5.

n®—2n —10

3HauuT, ApPodH — NpUHUMAET IeJble 3HAYeHWA NpH n,

pasaom 0, 4, 6 u 10.

Maea | PauwonanoHbie apobu



YnpaxHeHus

201./ IIpu KAKUX IHAYEHUSIX € W § PABEHCTBO

G _a | b
(x—1}x-2) x—-1 =x-2

ABJHAETCH TO HQJ’.'—‘,E{‘:TBI‘.}M?

B BHIEe CYMMEI ABVX agpobeii co 3Ha-

— 5xr—1
202, TlpecrarsTe APOOL =+ 4)x —2)

mMeHaTenamu ¥ + 4 u x — 2.

203. IIpegcraseTe ApObEH 4‘: +f B BHJE CYMMBI [IBYX ApoDeH co 3Hame-
X

gaTenamu ¥ — 1 1 x + 1.

Bl a’-4da+1
204. BuacHauTe, TPH KaKWX TEABIX 4 Jpodn = NPUHAMAET TeJIble

3HAUYeHHA, W HAHAATE ITH 3HAYEHHA.
205. (s padomwt € napax.) 3Had, 9To m — IIeJ0e YHCAO, HAHIHTE

Ledble SHAaYeHuHA Jpodu:

m* —6m+ 10 | (m—4)°
a) m—3 : 6) m-2
Cravad ¢ vk.com/material100

1) ObcyanTe, KaxkMe npeobpasoBaHud HANO BRINOJHWUTE, 4T00BI HAM-

TH IeJble 3HaYeHHA Apobn.

2) PacnpegenuTe, KTO BHINIOJHSAET 3ajJlaHMe a), a KTo — 3ajaHue 0),
H BBINIOJIHHTE HX.

3) llposepeTe Apyr y Apyra, NpaBHJABHO JH BEITIOJHEHBI Npeobpa-
30BAHHA M BEepHO JH HalJeHBl lenbie sHaueHns apobu. MenpassTe
3aMedYeHHBIE OMTHOKH.

206. HalinuTe BCce mapbl LelbIX 4YHce], VIOBJISTBOPAIOIINEe VDABHEHHIO:
a) bx + y — xy = 2; o) xy —x +y = 8.

2
e . Py e |
207. Haiimure Bce Tourwu rpadguea GyvHEOIMKE Y =—31 ¢ LEeJIoYHc-
=
JIEHHBIMHM KOOPJAMHATAMM.

208. HorasxuTe, 4TO TPH J0O0M OEIOM ¢, OTJAAYHOM OT HYJIS, SHAYEHHE
- 2
QL
Apobn —; He ABJAETCA IeJbIM YHCJIOM.
a= <

209. Hajimmre Bee maphl HATYPANLULIX YHCET ¢ W B, eCTH W3RECTHO, WTO

1
cyMMa o0OpaTHBIX MM dUHCe] paBHA —.
i

Ins 1ex, KTo xo4eT 3Hath Donbue 55




————————— e ST E
210.| ITafiguTe sHauYeHHEe APOOH Ll i B 6y . ecim »1" v _o9,
y* y
211. 3uan, uro a;zr?zn, HallguTe 3HadyeHue Apobdn “‘F—S'md_
i)

nﬂﬂﬂﬂHHTEﬂthlE ynpaxxHeHunsa K rnaee |

K naparpadgy 1
212. HHafinuTe 3HaUeHHe IPOOHM:
51+ 172 372 1111

a) —5 % %%

213. Paccroszaue mexxay ropogamu A u B pasHo 600 M. IlepBriil noesq
BeIIleST 13 A B B 1 men co ckopocteio 60 kM /4., Bropoll moe3s BoI-
mea u3 B B A Ha 3 u moamxe, yeM HepBHIH M3 A, H II&I Co CKOPO-
CTEHY U HMJ.-';T-I. H(}E':"],J];H. B[!T[]ETI/IJ‘II‘IGB oepes T 1 oocae BBIXOOA IIEDBOTO
noeana. BripasuTe v depes (. IlaBouTe ckopooTh v Opu { = T; IpH

t = 0.
214, Hafigure AOUVCTUMEBIE 3HAYEHUS TEPEMEHHONH B BBIPAKEHHH!
3x—8 Q9 18 CradaH c vk.com/material 100

H B ; : e

a) —5= ) 7 A) -3’

a7 2y 5 45
0 J r) ——; c :
) 2477 -8’ ) ly — 2

215, Cocrarnre Kaxyio-mubo gpodn ¢ mepeMeHtoil X, KOTOpas ¥WMeeT
CMBICT TIPH BCeX 3HAUEHHAX IIepeMeHHOH, KpoMe:

a) x = 2; B)x = -3 HX = 3;
) x =0 1w x = 3; r)x:—%n.r:%_
216. ¥ramwuTe 00MacTsh ONMpeAcTcHUa (PyHKITHNT;
1 dx _Tx 41
a) y_.r_—_i' 0) y—_nﬁ, B}y—zx_ﬂ.

217. CoxparuTe npodE:

a0 a0
101 7 ﬁ} 91

a)

218. CoxpaTture gpods:

(3a—3cP 5) (@ -9y 81 -1 . 5a° —3ab
Oa® — oc?’ (B=a)® -4y’ a’-0366%"

a)

PauvoHanbHbie alelelely




219, Coxpature apodh;

a) a’-4a+4 5) & +dab+4lF
@ +ab-2a-2b" 2® 486"
&rg S, rlx = & 2'1 -Ii _— 3
6) 3xy + &'J; o) i
9x" | 12x | 4 184 | bxy 24
220. BeIDOIHHUTE COKPAIIEHHE:
b“—b7+1_ xy—2)— wx—z2) |
a) —5y—3 B) ——————3;
o | Hy—z¥—mux—2)
5) B-1 G +1)°  bla +1)
X3, x22+ Ry » a(b + 1) bla | 1) )
A -2
221. JoxkayKnuTe, U4TO €CJIH B Apo0H Ez"—r"yz—HE[}EMEHHBIE X B Y 3aMEeHHTE
3y +Hxy

coorBeTcTBeHHO Ha kx u Ry, rge B =2 0, To noayuures apods, TO-
MJECTBeHHO paBHAS NepBOHAYAJBLHOIM,

222. HzpecTHo, uto a — b = 9. HaligyuTe 3Eauvenne mapod:

) 36 5) 108 & (Ba — 5p)° 5 a’ +ab+H
@-vy’ ® —a)’ 45 f-tr
o CrauaH ¢ vk.com/material100

2 1 a b
223. oxakHTe, UTO eclIH oy 906 = b = c.
a

K naparpacdy 2

224, ¥YupocTHTe BLIpaxKeHHe:

a) X 2x 4x-9 B) a*® " ¥
x-3  x-3 77 F-&
) L-10_ 54 r) .@—z‘x_.a,f,r—_ur_
y—8 y— 8 B f y° — x?

225, lokaxuTe, UTO [JAHHOE BLIPAMKEHHE TOMRIECTBEHHO PpPABHO MHO-

TOYICHY:

a) W—b _y-b , 8) - y* Xty .
y—hb+1 y—b+1 x—y—1 y—x+1

6) (a+ xF - 2a+ E.J.c: r) b.zi—ﬂcz = 2([:!—3::.'}.
a+x—2 a+ x—2 b+d3c-2 2-b-3c

o, a
226. JoraxxuTe, 9TO eclIM OPABHILHAA OOBIKHOBEHHAA IPOOGH , Heco-

KpaTuMa, To ApoDb, AOMOJHAIONIAA €€ 0 eIHHHILI, TaKMKe Heco-
KpaTHMa.

.A'__l_l NONHUTENLHBEIE bl IpaXHEeHWMA K rnase | 5?



58

227, Tlpy kaxux HaTypalLHLIX 7 ABAACTCA HATYPAILHLIM YHCIOM 3Ha-

HeHHe BBRIpameHHA:

. = WE_ B
a) :Hb: 5) o —12, B) 36-n" g

n n ' B~

wa X
228, HatiTe 3navenwc BLIPASKCHWA, 3Mad, 9TO — = D!
Y
X+ y, xX=y. Y, x+2y
al » ﬁ} 1 B] e ] P)
y y x X

X+
¥

x Y x—y y
a) —: o s B = ry =.
) = ) y =L ) L

229. 3uad, uro =3, HaliiHuTe 3HAYCHHE BbIPAKeHHA:

230. Brinonnure peiicreue:

3p—56—-1  5b—3 1+ 3+t
a) 2 i ) e
y y dyt oy
6) a*—a—1 _xz—l_ r) 02—x2_v—r
lf.l".j'.,'i.‘r II.I':{ ’ {?1{’ (‘3.1'3 ’

231. TipencrarnTe B RHC ApoOH:

x—y ab—ac + be
X = B ada—- ———;
a) tUT 4 ) a+b+e
1+mn s a*—-b*
6) m+n-— ; ) g D=
n a +h
232. ¥YnpocTHTe BRIpaMKeHHE:
mn+4+1 mn—1 x4+ da a—4x

0)

m+n  m-n" 3 +3r 3a-3x"

233. VOpocTuTe BRIPaKEHHNE:
-y wi+vy 1
1!

2 1 2 1 2
=4+ | Pl o ¥ I § =
4 4 4

a)

fia 8

0) . - :
254 -0,64 6a 3.2

234, Hoka:xuTe, UTO IPH BCeX MIONYCTHMBIX 3HAYeHHAX
SHAYEHHWE BBIPEAEECHIISI PABHO HYIH):

1 1 1
(@ —b)h—c) +{c—a1m—b} +[h—ﬂl{c—a}'

aea | PauuWoHansHele apobu

CrauaH c vk.com/material100
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235, ¥YOpocTATe BLIpaAKCHTC:

5 1 4y —18 1 2 1 ;
ﬂ} —r + = 3 ¥ r ;!_ 3 a9 [k
¥—3 y+3 -9 (x+y)* x"—y (x —x)
2a 5 4a®+9 4a® + 3a + 2 1-2a
ﬁ} + - ] k] .D;] 3 _ F] ¥
20 +3 3-2a 4a=_qg a —1 a*+a-tl
4m 2m+1 2m—1 x—y arxy 1
B z - + r E - o - + ®
) am® -1 6m-3 dm +2° ) I‘Ei-xy-l-y‘; xd_ys x—y

236. JoxamuTe, 4TO TOMEJECTEEeHHO PABHBI BRIPAMKeHHA

ax |by = bx—ay u o+ b
{a—-b)x+y) (a+blx—y) -

237.| Vupoerure BrIpaskeHue:

) I N SN
ale  B)a ¢ BE NE @) el ale b))

; 2 ;

5) e y 2

-2 T2 e

238, IlpeacrapeTe ApodE B BHAE CYMMEI MJIH PasHOCTH IIeJION0 BLIpaMe-
HHA H Ipodu:

2 i 2 - F e
2 -3x+6 y° +5y—8 & +Ta+2 B2 10— ] T
. ! . B T T K-k oM material 100
8 —=s D —is ) —awe ) TEgETe S

239. IIpy HAKOM SHAUEHUH (@ TOMIECTBEHHO PABHLL BbIDAMEHUH:

2x i 2x a
8) so3 ¥ 2t g B) 5= B 32— %
6) Irul—l- = r) 'f*zn & g%
X XD a9 X 3 Rl

240. IlpeacraesTe Ap0oOE B BHAES CYMMEBI HJIH PasHOCTH IIeJIOr0 BLIpaMKe-
HUA 1 apodu:

x —2x

a) x+27 6) x—-1’ 5% 2—x

241. IIpy ®aKuxX OennIX 7 3HaYeHHe ApodH ABIdeTCH IIeIBIM UHCIOM:

2 2 L) k) Z W -
i 2113, (=1 an n 9
a) n * 0) n ' B) n+2’ r) n—4
242. Halinure Tagpde sHAYeHHA ¢ ¥ b, IPpH KOTOPEIX BBIIOMHAETCH TOMK-
IecTBo:
a) ax L T
x 2}x+3) x-2 =x+3°
5) _ox+31 a b

x -6Nx+2) x-5 x+2°

_,._']., mnMonHnTeNneHel2 YrnpaxHeH1Aa K rnaase | 59



K naparpady 3

243, ¥npocTHuTe BHIpaKEHUE:

u2+ux+ah+hx . a®— ax— bx+ ab

2

a :
] a“—ax —ab +bx a‘3+ax—bx—ab,

6) rz—hx+ax— ab _ r2+hx+ax+ub
24bx—ax—ab xX2—bx—ax+ab’

244. Moraxute, uTo ecau m = o, m = 0 u n = 0, To 3HAUYeHUe BBIPa-

2 : g
1 m® 4+ n®
2

i i 1
KeHus —:[——
.

HE 3aBUCHUT OT 3HAYEHHII nepemMeH-
mn

n (m—n)

HEIX.

245, ToxasxuTe, 9T0 TIpH JT060M TIETOM @ W JPOOHOM X 3HAMCHUC BEI-

paskenns
2, 2
I
o 2 ]
a+ x |

ABNAETCA YETHBIM YHCJIOM.

2L‘+ 4a
x a-x

246. MoraxuTe, 4To OpH Ja06OM BHAYEHHH X, OOIbIIeM 2, 3HAUYEHHE
BhI]Z]EIHiE‘HIIH

2x x+8 ) x+3 2x
ABIAETCA OTPHIIATEJNBHBIM YHCIIOM.
247. ¥upocTuTe BRIpAMKEeHHE:
b
a) ab + = ('Hb—a—b]:

a+ bl a-b

- .
6) L%ﬂ—xywﬂ- —
+ Xy P ' Xy

1

1 2 4a®+dab —b?

B T =g 5T —| =
) @2a-b)"  4a®-»? (2.:1—;—.’:-]'5] 16a ’

4c? 1 1 2
: + + = ;
(c-2)1 ((HEF € —2) c3—4]
248. ¥nopocTHuTe BRIpAMKEHHE:

' dxy : dxy B 2
a) {x‘xﬂ;"" y] [:r+ P yjs

6) (a—ll‘_zzerlj;[_l— L

\ 1-a)

MECEEE  PauvoHansHeie apobw

241 4 ‘| ¥+1 x2-5x43 Cxadad ¢ vk.com/material100



249, NTokamnTe TOMKICCTRO
e a1 (Fast )
p-2q¢ 4d¢ - p p+2¢ 2p \ p*—4q
250.01H0 H3 TOMKOECTB, NPHUBEASHHLIX S3HAMEHHTHIM MATEMAaTHKOM
XVIII B. JI. DitnepoM, BRIFIAJIHUT Tak:

i o +[ h(2a° —hs}T:(a[as +2rF}T

a® _ B3 2 _pe

HoraxuTe ero.

251. JTokamxuTe, WTO TIPH BCEX JOTMYCTHMLIX 3AAYCHASX TICPeMCHITEIX
SHAUeHHe BEIPAKeHNA

He 3aBHCHT OT a | b.

252. IIpegcTaBeTe B BHAe PANHOHAILHOH Apobm:

'L a-x, _x
 y-z, a &= 1 . 1
&) —= =3 60) —mm——; B) — r'y ———e—.
j T E: . ) 141 ) 1 _Cxalian ¢ vk.com/material100
x =z a a4 +x 14 1 1+l

X X

m,_inpﬁ KaAKWX 3HAYCHHUAX X WMCCT CMBLICT BRLIPAMKCHTHC:

1 x

+
x—2 x+2, 6) 1 ?

: 1-——
2 -4 L

x

254, Tpu BASAIBIIMILL IIOAYUYHIM OJMHA-
KOBLIC 3aKa3LI Ha W3TOTORJCHWE CAT-
theror:. Ileppaa M3 HUX MOMKET BEI-
IIOJHHTE 38Ka3 38 8 4, Bropasa — 34
9 v, a ux yuenwnna — 3a 12 o4, Owmnm
00BeIHHIIN 3aKa3kl M CTAIH BBIIIOJ-
HATH MX COBMecTHO. Yepes CKOJbKO
wacor pabora OnLTa 3awkonveHa?

255. ApToMODHIIL NIpoexal oT DVHETaA A 1o nyHrTa B. o nmyaxta C,
HAXONHLUErOCH B CEPejMHE 11YyTH, OH eXaj co cropocrbio 60 km/u,
a gamee u3 C B B — co cropocteio 80 gm/u., Hafigmre cpemniomwn
CKOPOCTh ABTOMODHIA HA BCEM IVTH CIeJOBAHHA.

,EL_I]I!l_r'IHIf'}FE—".I}-.HI—:iiﬁ' yrnpaxHeHna K raese | 61




256.:ﬂ0RH§RHTH, gqTd eCcJH £ ABIAeTC CPedHIIM I‘H.pM[]HII'—IH(!HI/IM IIogIn-
EHUTETBEHBIX YHCeJI a M b, IpHIEéM @ 7 b, TO BepHO paBeHCTBO
1 1

1
s=a  z-b a

=l B

29%. HagectHo, uto Ttoura P(—9; 18) npupanmexuT rpadury PyHKIIHH,

o 2 k o
sajanHoil (opmynoit Buga y=—. Haligure sHauenue A.
X

258, TlpumagaeRuT a1 TpaPury QYAKIHHA Y =£_- TOYKA:
a) A(40; 0,025); 8) €[0,016; ﬁﬂ;
6) B(0,03125; 32); r) (0,125; 0,8)?
259. MssectHo, urto rpadur (hyHEIEKR y:% HPOXOAHT 4Yepes TOUdRY
A(10; 2,4). Ilpoxoaur nu rpadur aToil GyHKOHM Yepe3 TOUYKY:
a) B(1; 24); B) D(=2; 12); n) K(5; —1,2);

f i

6) C[— g —12UJ; r)y E(-10; -2,4); e) M(-2,5; —0,6)?

|-

o o CHAYRH C v eomimaterial 1
260. Haitnure obuacrs onpegenenus PyHELUU ¥ 10CTpOiTe 68 rpallil’ ' A0

a) y = = ; B) Y= = '
' [r+1}2—[r—]}2’ [2—.r]g—{2+.r]2’
_18-12x 6 | _ Bx(x | 1)-382" 15
6) y—xz_:h_ 3_x’ r) y= Azt 5) Y
261. ITocrpoiiTe rpadHE PYHKIHHA §f = —4 — ':f . Onpenenure, NpH Ka-
X taXx
KHX SHaYeHHMAX m NpAMAasg y = m He uMeeT ¢ rpapmuxom obmiHux
TOYEK.
262. Ilocrpoiite rpadur GyHRIIN:
4 1 6
a) Y =r7; B) ¥ =5 ==
| =g ) ¥ =p A Y=—1
2,1 -1 -3,6
§] - il r) Y= 3 e - ———
) V=13 ) V= V=T

263.| ITocTpoiiTe TpaduK (PYHKIIHII:

|2x — 18]
=5 " 6)

e+ 3

a) y= 7= 3x+9°

62 laea | PauvoHansHeie apobw



264, IToctpoiite rpadur hyHKITIH:

2 2
x*-16 _x%-25
4) Y= lc—4] ’ 6) y_5+|x‘:_'
265. [Ipuy wakux sHaveHunax £ u b runepbona _.r],r=i H [OpaMad
X

y = kx + b IpoxXomAT Uepe3d TOUKY:
a) P(2; 1); 6) R(—2; 3); B) R(-1; 1)?
266, Moryt nu rpaduru QyHRITHT y=-f-; (k = 0)m y = ax + b mepe-

CeHaTBCH.

a) TOABKO B OJHOH TOYKe;
0) TONLKO B JABYX TOYKAX;
B) B Tpéx Touxax?

267. Moryr nu rpaduru QVHEIWE y — .3 (# = 0) 1 y = ax + b nepe-
X

CeERKATECA B BV TOUKAX, JEeAIIIHX:

a4) B OAHOH YeTBEepPTH;
0) B nmepBOil M BTOPOH 4YeTBepTHAX;
B) B nepBoil M TpeTbheil yeTpepTaAx?

CxauaH ¢ vk.com/material100

AononHuTensHule ynpaxueHns k mase | | g3




eEELN KBAOAPATHBIE KOPHUA

Mpu nayyeHMn 3TON rMaesl Bbl y3HaeTe, YTO KPOME W3BECTHbIX Bam
PaUWOHANLHBLIX YNCEN CYLECTBYIOT eUEé W Tak HasbiBaemble nppaunoHans-
Hble 4ucna. ITU 4ucna BMecTe € pauuoHanbHbLIMKM Yucnamm obpasyT
MHOXEeCTBO AeNCTBUTENbHbIX Yucen. Bbl NO3HaKOMWUTECH C NOHATUEM KBa-
APaTHOro KOPHA, M3y4uTe CBOMCTBA apudMEeTHYeCKMX KBaAPaTHLIX KOp-
HER, Hay4YUTECb MNPUMEHATL WX B BbIYUCNEHMAX W nNpeobpa3oBaHUAX,
a TaKxe paccmoTpuTe CcBoWCcTEa W rpadwuk pyHKUWMM, KOTOpas 3apaeTtcs

dopmynon y = \E

CxauaH ¢ vk.com/material100

UDMETUYECKUIA KBALPATHbIA KOPEHb

10. QleiAcTBUTENbHbIE YUCNa

o cux mop mpW HM3VYEeHHHW aiareOpbl BBl HMENH JeJ0 TOJABKO ¢ pa-
IMOHANBHBEIMH YHcaaMH. MaBecTHO, 9UTO BCAKOe pPAIHOHAJBHOE YHCIIO

MOKeT ObITh NMpejcTaABA€HO B BHje ApoOH % rie m — IeJgoe 4HCio, a

n — HATYpaJbHOE YMCI0, NPHYEM OJHO M TO Ke PAlHOHAJNLHOE YHCIO
MOMHO TPeJACTABHUTE B TAKOM BHJAe PasHbIMH cliocobamMu.
6 12 12 6 7 14
Hanpumep, 90" 550 -1,2= 0= 5 = =3

IInsa panMoOHANBHBIX YHCEJ] MCIOJB3YHOT TAKIMKE JAEeCATHYHBIE Npej-
crapireana. B 7 knacce OGwlmo moxasaHo, 4TO Kaxwcdoe payuoHaIbHOe
YUCeao moxcem Obimb npedemasaenHo 8 sude 0ecKOHeUHOll decaAmuyHou
nepuoduyeckoit dpobu.

Hanpivep, o=0,8333...=0,8(3); 5 = 0,16 =0,16(0);~1,6 — —1,6(0).

64 ILELERL] KBagpatHbie KOpHW



Bepno u obpatHoe: kaxmodas OecKoHeuHaAA JecaAmuinHan nepuoduye-
ckaa dpobeb npedcmasafaem HEKOmopoe pPauuUoHaAbHOE YUCRO0.

T 36 4

Hanpumep, 0,(7) = 7 2,(36) = EE_ i

IIpu atom apobu ¢ mepuojgoMm 9 He paccMaATPHBAKTCA; MX CYHTAIOT
Apyroil sanuceio gapobeii ¢ mepuogom 0.

HaBecTHO, UTO BCAKOMY PALHMOHAJIBHOMY YHCJIY COOTBETCTBYET He-
KOTOpas TOYKAa HAa KOOpAMHAaTHOII npamoii. OjgHaxko obpaTHOe HEBepHO:
OKaspIBaeTCA, Ha KOOPAMHATHOH MPAMOM ecTh TOYKH, KOTOpPBIE HEe HMMe-
0T PallHOHAJLHOI KOOPAWHATEI. JTHM TOYKAM COOTBETCTBYIOT HOBEIE
YHCJa, KOTOPbie HA3BIBAIOT UPPAUUOHAAbHbIMU YUCAAMU.

IMIpumep 1. [locTpouMm Ha KOOPpAMHATHON NPAMOI KakyoO-HUOYAbL TOY-
KY, KOOpPAHHATOH KOTOPOH ABJAETCA MppallHoOHAJbHOE HHCJIO0.

b Ilvers Tourka @ — HayajdbHAA TOYKA KOOPIHHATHOH IpAMOM
u OF — eguHUYHBEINA oTpesok. HMamepum arury orpesxa OK — nu-
arorangW KBaJpaTa, CTOPOMOW KOTOPOTO CAVIKHT CAWAWYHLIN OTpe-
z0k (pmc. 10, a).

a) 6)

O¥guaH ¢ vk.com/materialioo

Y
Y

Puc. 10

I[MocTpouM Ha AMATOHAJH €IMHWYHOTO KBAaJpaTa HOBBIH KBaJpaT
(puc. 10, #). M3 pucyHEE BHAHO, YTO ILIOIIANL STOr0 KBAAPATA B
JIBa pasa OOJBIIe IJMOIIATH eIHHHUYHOrO KBajpara. 3HAa4YHT, OHAa
pasda 2. Tar rar orpesor OK pasen cropodHe HoBOro Epajpara,
TO OauHA oTpeska OK paBHA 4HCIy, KBAOPAT KOTOPOTO paseH 2. <

ITpu pecgTuunmom mamepenwn otpeska OK moayuanuTes Geckomedmasd
JecATHYHAA Apobb, KOTOpad He ABIAeTCcA HepHOJAHYeCKOH, TAK Kai

cpenH palMOHAJBHBIX YHCEJ HeT TAKOro YHCeaa, KBaapaTr KoTo-
poro pagsen 2.

§ 4. ApupmeTryeckniti KeaapaTHbiil KDpeHs 65



® [Ipeanonosum, UTO YHCI0, KBAJPAT KOTOPOTO paBeH 2, ABIAETCA pa-
IHOHAJBHBIM. TOrJa 5TO YHCJIO MOMKHO Ipe[cTABATE B BHJE HECOKpa-

P m
THMOM JIpodH —» TAe m — Oeloe 9HeJa0, 17— HaTrypansHoe. Tak xar

Farg

m - 3 L -

{—] =2, To — =2 u m® = 2n® Yncno 2n* uérHoe, smaumr, n
n n

paBHOe eMy YHCI0 m° 4éTHoe,

Ho Torma m caMo 9HCIIO m FBJIACTCA YETHBIM (ecIH OB YHCIC M OBLIO
HEUBTHBIM, TO U YUCHO M- ObLI0 Obl Heudrubim). [losTOMY YMEHO M
MOJKHO OPEICTABUTL B BUAe m = 2k, r,u;e . — menoe umcno. Iloa-
cTapuM 2k BMecTO m B DABEHCTBEO mt =g HDJI},HIHM'

(2k): = 2n?, 4K = 217, 2k? = n°.

Yucno 2k% uérHoe, 3HAYMT, YMCA0 n° Toyke yétHoe. Toraa M 4mMCaO N

ABJAETCHA YETHBIM, T. €. UNCJAUTEh W 3HAMEHATE b JApobn UL qHCc-
n

i m
Ja Y€THEIE. JTO HMPOTHBOPEYHT TOMY, 9TO Apolb -, Hecokparuma.

3HAYNT, HEBEPHO NPEANOJIOMKEHMe, YTO YMCJIO, KBajpar KOTOPOro
paBeH 2, ABAAETCA PAIHMOHAJBHBIM.

Hrar, gecATHYHOE M3MEpEeHHE JJIHUH OTPE3KOB KayKJoH TOUKEe Koop-
AWHATHOH NpAMOMH, JeKamleil cmpaBa oT HadaJabHOH Toukm O, craBuT
B COOTBETCTEHE MOJOMKHTENbHYI DECKOHEUYHVI) JAecaTHUYHYI Apobs. Ha-
000pOT, B3AB NPOM3BOJBHYIO TMOJOKHTEIBHYIO DeckoHedHyI#oH geesamepaterialli
HYI0 ApodbL, MBI MOMeM HaHTH HA KOOPIHMHATHOH TpAMOH cIpaBa oOT
ToukH O eJHHCTBEHHVIO TOYKY A, TaKVIo, UTO JAJIHHa oTpeska (A4 BhI-
pasEaeTess STOH ApodBIO.

Ecnn K DOJ0KHTENABHBEIM OeCKOHEYHBIM AeCATHIHBIM ,I[pﬂﬁHM
NpHucCoOeJHHHATE NPOTHBOIOMNOMHLBIE HM YHCIAa H YHCIJI0 HYIL,
TO MNOAYYIHM MHOMECTBO HHCEeJ, HOTOPbhIE HA3BIBAIOT deiicmeu-
MEABHBIMU YUCAAMU.

Kampgomy melicTBHTEIBHOMY YHCJHY COOTBETCTBYET €IHHCTBEHHA
TOUKA KOOPJAHHATHOH NPAMOMH, M KaMJA0H ToUuKe KOOPAHMHATHON NIpa-
MO COOTBETCTBYET eJNHCTBEeHHOe JAelicTBUTeNbHOe unciao. 'oBopaT, 4TO
MEeK/Y MHOKEeCTBOM JeHCTBUTE/IbHBIX YHCe] U MHOMKEeCTBOM TO4YeK KoOp-
AWHATHONH NPAMOM CYIIECTBYET 83AUMHO OOHOIHAYHOE coomeemcmaeue.

MHuosecTBO AeHCTBMTENBHBIX YHCces npuHATo 0003HauaTs Ovksoil R
(or mepBoil OVKBBI JJATHHCKOTO ¢joBa realis — peaabHBINH, CYIIECTBYIO-
mIUi B JeHCTBHTENBLHOCTH).

Hamomaum, uro cymecrsyer Qopmysa, Mo KOTOPOIl MOMKHO HANATH
JJMHY OTPe3Ka Ha KOOPAMHATHOH NPAMOI, 3Had KOOPAMHATHI €ro KOHIIOB.
Tak, ecan A(x,) 1 B(x,) — IBe TOUKH KOOPJAHWHATHOH NpAMOIH, TO PACCTO-
AHUE MEeMJY HMMH, T. €. [JiMHAa orpesra AB, epiudcisercHd 110 qopMyJie

AB = |x, — x|

66 IMELERIE KeagpaTHble KOpHM



BeckoHeuHBIe JeCATHYHBLIE TPOOH MOTYT DBITH MEPHOAMYECKUMH H He-
nepHoandecKkuMH. BeckoHeuHble JecATHUYHEIE ITepHoAHYecKne Apobn npen-
CTABJHAKT panpnoHalbHble umcna. Kazkaoe Taxkoe 4Me]0 MOMKHO 34lNHCATH

m
B BEHJe¢ OTHOIIEHHA —, TOC . — IEIONC YHICT0, 4 1 — HaTYyDPaJILHOS,
n

BecrkoHeuHble JMecATHYHBIE HENEPHOAHMYECKHEe Apo0H NpejacTaBIAAIT
qHCNIA, He ABMAI0NNecH PAIHOHANBHEIME. VX HA3BIBAIOT uppayuoHaibHbl-
Mu yuciaamu (IPHCTABKAa «HpP» O3HadaeT oTpHiapue). MppalnoHalbHBIe

m

4HCJIA HEJb3#A MPEJICTABUTE B BHJE OTHOIIEHAA —, T/Ie M — [eJ0e YHCII0,
a n — HaTypalbHoe,
Taxkum obpasom,

e — . SR — N _N _§ B P I —

MHOECTBO JIeHCTBUTENBHBIX YHCE/] COCTOMT M3 PANMOHAIBHBIX |
| ¥ HpPalMOHANBHBIX YHCE.

'
i I
s o —— | . N — F _§F ¥ ¥ ¥ & N W _— s — D S S S ST

[IpuBeaéM mpUMepbl MPPAMOHAJIBHBIX HHCE:

1) 8,0506070809010011... (gynu pasgenamTca OuppaMu, HaUNHAA
C MATH U KaxmJAblil pas YBeIWYHMBAACE HA €JAMHHILY);

2) -3,14114111411114... (eaumHHUBl pa3feIATCA YeTBEPKAMH,
NpH 9TOM eAHHHILI YBeIHYHBAIOTCHA HA OJAHY HKamKALII pas);

3) unciuo © = 3,14159265353979..., BRIpamawillee OTHONIEHHEe JJIH-

HBI OHPYVHHOCTH K JHAMETDY. )
CrauaH ¢ vk.com/materialioo

JelcTBHTEeIbLHBIE YHCAA, 3AaNWUCAHHEIE ¢ TOMOIIBID OECKOHEYHBIX
AeCATHYHELIX Apodeil, CPABHHBAKIT IO TeM JKe NpaBujaM, 9TO M KOHeY-
Hble AecATHUYHBIE JApo0H.

CpaBeuM, HanpuMmep, uncaa 2,46366... u 2,47011... . B atux nomo-
HHUTEeNbHBIX DECKOHEUYHBIX JECATHUYHBIX APoDAX COBHNAAAIOT IeJbie YacTH
n uudpbl JECATHIX, 4 B paspdajge COTBIX V MNEepBOi ApobH 4MCIIo eMHUIL
MeHbIIe, 9eM v Bropo#. lloaromy 2,46366... < 2,47011... .

Cpasaum uymena 0,253... u —0,149.., . IlepBoe 13 aTux uncea NoJo-
HHUTENbHOE, a BTopoe — otrpunarenasHoe. [losromy 0,253... = -0,149... .

JleficTRUTEIBEHBIE YMCJIA MOJKHO CKJIAABIBATH, BEIYHTATh, YMHOKATH H
JelUTh (IpH YCJIOBMH, UTO JeJIMTeNbL OTJHYEeH OT HYJAHA), NpHUYEM JaeiicT-
BUA HaJ JAeHCTBUTENbHBIMHM YHcaaMi 00JIaal0T TEMH e CBOMCTBAMH, 4TO
H JeliCTBHA HAJ PAlHOHANBHBIMH uyHcaaMu. [IpH BRIMONHEHHH AeHCTBHM
HajJ AeHCTBHTENLHBIMH YHCJIAMHM B INPAKTHHECKHMX 3aJauax HMX 3aMeHAIOT
npudanKeHHpIME sHadeHuAMu. [loBeias TOYHOCTH, ¢ KOTOpoO# DepyTcdA
npubIMKEHHBIE 3HAYEHHA, TOayYalT Dosee TOYHOE 3HAYeHHEe Pe3yiabTaTa.

IIpumep 2. IHafimeM npudINMKEeHHOe 3HAUEHHE CYMMEI 4HHCET ¢ H b,
rme a=z, b = 1,7132... .
b Boszbmém npubiansxésHHble 3HAYEHUA cJaaraeMbix ¢ TodHocThio g0 0,1:
a =03, b= 1,7 Ilonyuum a + & = 0,3 + 1,7 = 2,0.

§ 4. ApndmeTnyeckmii KBaAPATHLIA KOPEeHbL 67
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Ecnu B3aTs npuOIMKEHHbIE 3HAYEHWA CAAraeMblX C TOYHOCTBIO 0O
0,01, 7. e. a = 0,33 1w b = 1,71, To DoavuHuM

a+ b=0,33 + 1,71 = 2,04. <

Ipumep 3. Haligém aaMEY OEDY:KHOCTH, PajHyve F KOToOpoH pa-
BEH O M.
p Jlmuna oupymnocTH ! BEYwendsercsa mo gopmyne [ = Z2ar. Baan
r = 3,14, monyvuum { = 2 » 3,14 - 5 = 31,4 (m). <

ynpaxHeuus

268. Ilpuseyure npumep:
4) PamMOHAILHOTO YHCIIA; 0) MPPANHOHAILHOTD YHCTIA.

269. Bepuo su, uto:

4) Kamjoe palMoOHAJBHOE YHUCJI0 ABIAETCA AeNCTBHUTEIbHBIM;
0) Kamxgoe AeHCTBHUTENBHOE YHCJO0 ABJAAETCHA PAIlHOHAJIBHBIM;
B) KakJoe MppalHoHAJLHOE UHCJI0 ABJAETCA AeHCTBHTEeILHBIM;
r) Kaskaoe AeiCTBHTEBHOE YHUC/I0 ABINAETCH HPPAIMOHATIBHBIM?

270. Cpenu umncen ;_;; 0; 0,25; —-2,(3); 0,818118111... (unuciao egwHHIL,

pasAeNAIIHX BOCBMEPKH, KayXJAblH pas VBeJIWUHBaeTCA Ha OJHY);
4,2(51); 217; m vkakuTe panHoHAJLHBEIE H MpPalHOHATLHEIE,

auaH ¢ vk.com/material100

271. Bepuo mu, uto:

a) 7,16 ¢ N; 7,16 ¢ Z; 7,16 ¢ ; 7,16 ¢ R;
0) 409 € N; 409 € Z; 409 € ; 409 £ R;
B)neEN;neZ;, n£@Q; ne R?

272. Cpasanre:

a) 7,653... m 7,563...; B) —48,075... n —48,275...;
0) 0,123... u 0,114...; r) —1,444... u —1,456... .
273. Karxoe 13 upcen DoJbIIe:
a) 1,(56) nan 1,56; B) 1% nan 1,6668; o) © nan 3,1415;

6) —4,(45) mna —4,45; 1) 0,228 mom ——-

22;. e) 3,(14) man =n?

KAP/T BEMEPLUTPACC (1815—1897) — Hemeukuin ma-
Tematuk, noveTHei u4nedn [etepbyprckow akagemwvn
Hayk. MimeeT MHOroYucneddsle Tpyasl No maremarvye-
CKOMY aHanwuay v Apyrum pasgenam marematvku. C ero
MMEHEM CBA3aHO MOCTPOEHWE TEeOopWW OENCTBUTENbHbLIX
yucen Ha OCHOBE AECATUYHLIX apobei.

IMEEERI KeagpaTHbie KOpHW



274. CpaBEHTE 4HCIa:

a) 9,835... m 9,847...; r) 23 u 2,142;
6) —1,(27) n —1,272; x) 1,(375) m 133
B) 0,06(3) u 0,0624; e) —3,(16) n —3%.
275. Kakaa uz Touer — C man [ — KooplMHATHOH NOpAMOH OMMEe K

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

276. Pacnonoskure B HOPHIKE BOZPACTAHMSA 4YHCIA
4,62; 3,(3); —2,75...; —2,63... .

277. PacnooaxuTe B DOPASKe VOBIBAHHUS WHCIA

1,371...; 2,065; 2,056...; 1,(37); -0,078... .

278. Kaxue 1essle HHICTA PACTOJOMEHL] MERIAY THCIAMA!

a) -3,168... n 2,734...; B) —4,06 n —1,601;
0} —5,106... m —1,484._.; r) —1,29 w 0,117 CkauaH c vk.com/material100

279, HalimnTe npHOMIKEeHHOe 3HaAYeHHe BhIpamenwa a +— b, rae
a = 1,0039... u b = 2,0610..., oKPVIJIHUE OPeIBAPHTEILHO ¢ H b

a) 10 AecATHIX; B) no coTeIx; B) /10 THICAYHBIX.

280. Hatignre npubaixéAHoe 3HAYEHWe BLIpaMXKeHHT a — b, Tae
a = 59,678... n b = 43,123..., OKPVIIHUB IpeIBapHUTEILHO d U b

a) a0 jgecAThIX; ©O) A0 COTHIX.

281. Hafigpnre npulOimsEeéHHOe IHAYEHHE IJIMHBI OKDPVIKHOCTH, PAJTHAYVC
KOoToOpo#H parcH 4,5 c¢M (YHCTO T OKPYTAHTE A0 COTRHIX).

282. HalimuTe npudIMKEeHHOe 3HadYeHHe IIJI0IOaIHd Kpyra, pagHyc KOTO-
poro paged 10 s (4uciio m OEPYLAHTE A0 COTBIX).

233. Heasieren aH []H]J;II()HHJI]:-I—IBIM ITAHE MRPPRaODHOHATEHEIM HHCIOLM CYM-
Ma a + b, Toe a = 1,323223222... (rpynnel mH(p, cocTodline
U3 OJHOM, IBYX, TpexX JIBOeK H T. M., PasjelAoTCA TPOHEAMHE) H
b = 2,313113111... (rpyooer mudp, COCTOANHE M3 OJHOH, OIBVX,
TpEx eJHHHIL B T. 4., pazleldiTcd TPoHKaME)?

g 32
284. Uzpecrno, uto a°, b°, a — b — pamnmonansuLIec 9Acaa W 4 = b,
Kagnm gHciaoM, pPAODHOHAIBHBIM HIH HPPAIHOHANBHBIM, ABJIAETCHA
cyMma a + b?

4. ApuipMETHYHECKMIA KBAOPATHLIM KOPEHE Bg
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‘285, YopoeTHTe BHIpasjkeHHe:

i
a) (1— 33‘2‘):: x :
L 1-2) x4l
' b i a+bh b
6 [“* " : - :
) . b a+b a ia+b
3a’-a+ 3 a-1 2
B) a’-1 _azla|1+1 a,
2h \ 3b+3
r}[l—b_h)' b-1°

2
o) [a—x+ ad ]-ﬂ_x.
a+ x i

286, HalimuTe 3HaUeHHe BLIPpAMKEeHHI:
a) [28x — 8 mpwm x = —2,5; 0; 4; 5; 9,5;
6) |6 — 12x| opu x = —-3; —1; 0; 1: 4.
B) || + |x—2| mpu x = 0,5; 1; 1,5; 2;
r) 11? _ 3| i |y i 3| npu y = —6; —5; 5; 6. CkayaH ¢ vi.com/material 100

287. UseecTtHO, uTo rpadur (GyvERIHH Y =§ MPOXOJAUT 4Yepe3 TOYRY
A(4; —0,5). Haiijgure £ uw mocrpoiiTe aror rpaduk.

‘288. [Ipy KakuxX BHAUYCHUAX ¢ W b Tpadurm QYVHEOHE y = x + b |
¥ = ax — 2b uepecerarrca B Toure (3; 1)7

11. KragpaTHble KOpHM.
ApundpmeTnyeckmin KBagapaTHbI KOpPeHb

[Tyeres mmomaaes KBajgpata paBHa 64 em®. Yemy paBHa JJIHHA CTO-
POHEI 3TOro KBaaparta?

O6osnauynM JUTMHY CTOPOHBI KBajpara (B canTuMerpax) GVKBOH X.
Torpa naomanek KEBagpaTta Oyaer x* em”. Ilo yeaoBMIO TMJIOMAAEL PABHA
64 cv”, sHAunT, x° = 64.

Kopuamu ypasnenuma x° = 64 asnaorca umcaa 8 m -8, [leiier-
BUTENBbHO, & = 64 m (-8)° = 64. Tak Kak AIUHA HE MOIKET BEIPAKATE"
CA OTPMIATENbHBIM YHCJIOM, TO VCIOBHIO 3aJaYH YIAOBJIETBOPHAET TOJBKO
OAMH 13 KopHeil — yucao 8. Mrak, qnuHa cTopoHsl KBajpara pasHa 8 cm.

2
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Kopau ypasmennsi x° = 64, 7. e. upcna, KBAAPATH KOTOPHIX paB-
HEl 64, HA3BIBAKOT KeadpamHubiMu KopHAMU W3 uyHcaa 64.

KeapgpaTHbiM KOpHEeM H3 YHCIA G Ha-
3bIBAKOT YHCJIO, RB&,EI;]JEIT KOTOpOro pased d.

Yueno 8 — HeOTpHIATENLHBIH KOpeHL ypaBHeHus x- = 64 — Ha-
3blBAKOT apudmemuteckum Keadpamusti woprem ns 64. Muaue rosops,
apugMeTHYecKril KBaJPATHRIE KopeAs U3 64 — 5T0O HeOoTpHIIATEILHOE
UHcJd0, KBAApaT KOTOporo paeeHd 64.

e} ; ApadMeTHIECHHM KBAAPATHBIM KOP-
HEM M3 9HCIa ¢ HASBIBAGTCHS HEOTPHIIATEILHOE YHCI0, KBagpaT
HKOTOROoI'e paBeH d.

ApndmerHuecKHii KBaJApPATHBRIN KOpeHb M3 ducaa a obfosHadaior JE.

Buak + HaswBaT 3HaKoM apugpmemuveckozo Keadpamuozo KOpPHA
HJIM 3HAKOM pajiukKaja (OT JaTHWHCKOro cioBa radex — KopeHb). Beipa-
JKeHHe, CTOAIee Mo 3HAKOM KOPHA, HA3BIBAIOT NOJKOPEHHBIM Gblpaice:
nuem. Banues Ja uuraior: KBaIpaTHBIA KOPeHb 13 @ (CI0BO «aPHMMEe:om/materialloo
THYECKHUIl» [MPH YTEHHUH ONYCKAIT).
IIpuBeném npumepsl HaXOMX/AeHNA (MW, KAK TOBOPAT MHadYe, H3BJe-
JyeHHA) apu()MeTHUYeCKHX KBAJAPATHBIX KOpPHEIi:

\"E=2, TaK Kak 2 — YHCJA0 HeOTpHIATEeNbHOoe W 2° = 4;

Jﬁ: 1,1, tar rae 1,1 — uyucno veorpunatensuoe u 1,12 = 1,21;
w'ﬁ=ﬂ, tak kak 0 — uneno HeorpunartensHoe u 0° = 0,

Boobe

Ja =b, ccan BELMOARAIOTCH ARAa yemorms: b = 0 F = a.

Tlpr ¢ < 0 BEIpaskernve Ja me wmeer emricra.

Breipakenne +-4 He HMeeT CMBICJA, TAK KAK HE CYIIECTBYET Ta-

KOor'o 4ucja, KBajapaT KOoTOoporo paiBeH OoTpHIATEIBEHOMY YHCIY.
[loabaysace onpegeneHnemM apuMeTHUYECKON0 KBAJAPATHONO KODPHA,

MOFHO PeIIATE HEROTOPEIE VPABHEHWA, COJEeDyRaAIIie KBAIDATHERIC KODHH.

J 4 r'"-.[Hﬂ:iirwlifﬂf“itft..P'.H-‘. kKednj YATHLIA KOpeHb ?1
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Illpumep. Pemnum ypasHeHue ox—1=71.

» W3 onmpenenenna apupMeTHYECKOro KBAAPATHOTO KOPHA CAEAYeT, MTO
x — 1 =T, 1. e 9x — 1 =49, Orcropa d5x = 50; x = 10. -

YnpaxHeHus

289, Torka:kHuTe, UTCO YHCJIO:
a) 5 ecth ApH(METHYECKHIH KBAJAPATHBLIN KOpeHb H3 25;
0) 0,3 ecTn apudmeTHHeCKWH KBapaTHLIN Kopenk w3 (,09;
B) —7 He ABndAeTcA apH@MeTHUYeCKHMM HKBAJPATHBRIM HKopHeM H3 49;
r) 0,6 He aBagercsa apU(PIMETHYECKHM KBALPATHBIM KOpHeM U3 3,0.

290, JoraskHuTe, UTO:
a) V121 =11; &) v169=13; B) 1,44 =1,2; r 0,49 =0,7.

291. HajimuTe sHayeHHe KOpHA:

a) V81; B) 1600; 1) \J0,04; x) E;
6) 36 r) J10000; e) 0,81; 3) 1%.

292, Buiuncaure:

a) +900; 6) +0,01; B) 0.64; r) E: Crauald) w#&i@matmalzl}ﬂ

64
293, Hafignre anasienve BLIPaKCHWT:

a) Ja+b upua=233;b=-8 a= 0,65 b= 0,16

6) 3x—5 mpw x = 23; 1,83;

B) X+ Vx npn x = 0; 0,01; 0,36; 0,64; 1; 25; 100; 3600.
294. HaiinuTe sHAYeHWEe BBIDAYKEHHA:

a) V¥ +y mpm x=—, y=0,36; 6) J4-2a npu a = 2; —22,5.
295, Halijure sHaueHuUe BBIPAMKEHUH:

a) V0,09 + \0,25; =) 3/9 —16; 1) 0,1Y400 + 0,24/1600;

6) V0,04 — J0,01; 1) -70,36 +5,4; ) $10,36+ 21/900.

296. HalinuTe sHaveHHe BLIpa:KeHHA:

a) 0,636: r) (0,64 — J0,04; ) 10,81 - 13
6) —2,525; n) —/0,0036 +./0,0025;  3) 4-10,0,01.
B) 0,49 + {0,16; ) 0,01 — 0,0001;

KEAOPATHLIE KODHM




297. TTonnzysachk TabDIWIEH KRAAPATOR HATYPATLULIX WHCES, waligure:
a) V225, V169, V324, J361;
6) V1,44, /3,24, 2,56, /2,25;
8) V576, V1764, V3721, J7396;
r) J7.29, 138,69, /56,25, 77,44.

298. Kakue us uncen 0,04; 0,025; /0,45 1,21; 6,4; 0,0036;

JU,L’E-E; Jﬂ,lﬁ; JU,[}[}{}DDI; J52,9 ABJAAKTCH PANHOHATLHLIMIM,
4 KaKMe — HMppanMoHAIBHBIMKAT

299, TIipuRreuTe KOUTPTIPHMED /I8 VTREPIKJACHTHA:
H} InpH JHDOM HATYpPaJbHOM 3HAYEHHWA /1 3HAYEHHWE BhIpaxeHHA

Jy1l—n aABnsercAs MPPaNMOHATBHBIM UYHMCJIOM;
ﬁ} npH Jrobom HATYPaAJBEHOM 3HAaYeHHA N 3HaYeHHe BhIpaXXeHHHA
\#25 = f  ABJAeTCA HpPppalMOHAJBHBIM YHCIIOM.

300. Karas uz rouer — A unu B — roopauHarHoil npamoll Bauske ®
TOUKE ¢ KOOPAMHATON HYJIL, ECJIH:

a) A(15,21), B(-J16):  6) A[J‘fﬁl B|:—J'Igj? CravaH ¢ vk.com/material100
301. HMeer 11 cMBICT BEIpaxkeHHe: /

a) V100; ) —100; m) J(=25)- (-4);

o) v'{—lm; 1) \J(—10¥ : e) \[—25—-4?

302. Hainpure uuecno, apudmMermuecEi KBAJPATHLLE KOpeHb M3 KOTOPO-
ro pasen 0; 1; 3; 10; 0,6.

303. Haligure 3HAYEHHEe OepeMeHHOH X, IPH KOTOPOM:
a) Vx =4; B) 2vx =0; 1) Jx—-8-0;
6) vJx —0,5; r) dfx = 1; e) 3Jx —2-0.

304. CymecTryeT AW 3MaYMCHIC TICPEMCHHON X, TTPW KOTOPOM:
a) Vx=0,1; 6) Jx=—10; B) Vx+1=0; 1) Vx—-3=0?

305. (daa padomst 6 napax.) Ilpn KakoM 3HAUEHHH IIepeMeHHONH X Bep-
HO PABEHCTEO:

a) Vxr =11; B) Vx =-20; 1) 5—Jx =0
6) 10vx = 3; r) x—1=0; e) 2+ Jx =02

3 4. ApnpmMeTHHeCcKM KBanpaTHbii KOpeHb ?3



1) ObcyguTe, 0 KaKUX paBeHCTBAX MOJKHO Cpa3y CKas3aThb, UYTO OHH
He #ABRJAIOTCH BEePHBIMM HHM IPH KaKNX 3HaveHuaAx x. HMexawuure
HX HU3 pHCEMDTpEHPIH.

2) PacnpenennTe, KTO BEINOJHAET OCTABIIMECHA 3aJaHMA M3 NepBOH
CTPOKHM, 4 KTO — H3 BTOPOH CTPOKH, M BBINOJHHTE HX.

3) IlposepsTe Apyr y aApyra, NpasHJbBHO JIM BBINOJHEHbl 3aJaHHA.
HcopaseTe 3aMedeHHBIE OIIHOKH.

306. Hafigure sHadeHNe TepeMeHHOH X, TPH KOTOPOM BEPHO PABEHCTRO:

a) 3+5x="T; 6) 10x 14 —11; B) }%-x—é: :

307. Pemuure vpasHeHHe:
a) y3x—-1=1; 6) J6x+4=2; B) yl2—x =6; 1) 8x—-1=1.

308. HalinyTe KOopHH VpaBHeHHA:
a) Jy12+x—T=3; B) 16 — Jx—2 =T;

6) 5x—1—4=6; Py 12— J8—6x = —2.

e o a3 i
309, Hatiaute smavenwe Bmpaskenus 1,5x°y" - 6,2xy, ecom x = 1,25,
y = 4. CkauaH ¢ vk.com/material100

1310. Haigue:
a) |x|, ectm x = 10; 0,3; 0; —-2,7; —-9;

6) x, ecom |x| = 6; 3,2; 0.

311, Baunumure Ges sHAKA MOUYJIH:
a) lal, rne a > 0; B) |a®; n) |a
6) lc], Tae ¢ < 0; r) la®|, rae a > 0;

%, rme @ = 0.

12. YpaBHeHue x° = a

Bu1 y:ke sHakoMmbsl ¢ rpapmroM (QVHEIHH i /

y = x° (puc. 11). PaceMOTpUM HEKOTOpBIE €ro V[ 1 4
ocobDeHHOCTH. :
1. Ecan x = 0, To y = 0. IloaTomy rpadHr |
(PYHKIHMH OIPpOXOJAHT 4Yepeid Hadalo KOoOpIMHAT. {
2. Ecan x # 0, to y > 0. 3HaunT, BCe TOYKH LY
rpatpuga PVHEOHH, KpoMme Toukm (0; (), pacmoo- E’E
JOMeHBl BBHIIIE OCH X. r
1

|

bs | 2o
L

3. IIpOTHEONOIOKEHBIM 3HAYEHHAM X COOT- [ | o —
BETCTBYET OOdHO H TO He SHA'YeHHe . SHAYUUT, |
TOUKH I'padura, HMeHIIHe IPOTHBOIOIOMHBIE
aBCIIMCCRl, CUMMETPHYHEBI OTHOCHTEIBHO OCH Y. Puc. 11
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% o O N, 25 O O . ) 573 O O
T =22 WA
s =] / | |
I F | ? m / \
Tl T 7 | |
{a=0) |'|,|j i I f 1
T} il i A
[/ [\ ___,( &l _...i._',_.' i |
| il -
_J“Tl!\\;‘! /r :JE I H — — /2 :_.
s 0P s HH RS T
Puc. 12

C momompio rpadmia QYHKIAHM ¥ = X° MOMKHO HAXOAUTH KOPHM

HEKOTOPBIX ypaBHeHHH. PaccMoTpuM ypaBHeHHe ¥ =a, rne a — opo-
W3ROJLHOC HHUCT0. B 3aRMCHMOCTH OT YHCTa ¢ TTPW PeNrerd 9TOr0 ypan-
HeHHU:A BO3MOMKHBL TPH CIy4Yad.

Ecau a = 0, mo ypasnenue x° = a wopueii nHe umeem. JeiicTBm-
TEMLHO, A¢ CVITICCTRYET WHCAa, KRBAJAPaT KOTOpoTo OnIm 6L paBeH OTpH-
HATe/IbHOMY YUCIY.

Eenuw a = 0, mo ypasnernue umeent eOUHCIMBERHBLIL KOPEHb, PABHUL
HYJaI0, TAK KaK CVIIeCTBYET eNHHCTBeHHoe uHciao (, KRagpaT KOTOpPOTro
paBeH HYJIHO.

Ecau a = 0, mo ypasuenue umeem 0sa xopus. Urodsr yoemTees /Maenaion
B aTOM, obparuMca K Tpadmry GyERTEER ¥y — x° (puc, 12, g). IIpsavas
¥y = a ipu a > 0 mepecekaeT mapaboay y = B ,I[BVX Toukax. ObozHa-

yuM abcIucchl TOYEK mepecedeHHdA X, H X,. Toraa I-I =0 H xz =, dHa-

4uT, YMCNA X; W X, — KODHHM ypasHenms x° = a. Tar Kak x, ecTh

TOMOIKUTENLHOC HHCT0, KRaIpaT KOTOPOTO PpaBeH ¢, TO X ABIACTCA
apru(pMeTHIeCKAM KBaJApPATHBIM KOPDHEM M3 d, T. €. X= Ja. Tax wax 25

€cTh HYHCI0, TPOTHBOMOJOKHOE X,, TO X = ~Ja.
Hanpumep, ypasHenme x° = 6,25 umeer KopHH X3 = —6,25 u
4
X, =+/6 25, T. 8. X, = —2,5 1 x, = 2,5, ypaBHeHHe e =g HMeeT Kop-
2 2
HH X =—r u x,= T. 8. X1 =—= U Xy= —.
40 ="43 2 ( 1 3 o
Vpasaenne ¥° = 2 uUMeeT KOPHH X, = —vV2 u X =J2. 9 KOPHH

ABJAAKTCA WPPANMOHANBHBEIMH YHCJAMH, TAK KAK He CYIIEecTBYeT pa-
IHOHAJIBHOTO YHCJA4, KBagpaT Kotoporo pasen 2. C momMomipio rpadpuxa
MVHEKIHY § = ¥ JIerKo HANTH NPUGJINKEHHBIE 3HAYEHNA STHX KODHeil:

V14 u —2a-14 (puc. 12, 6). VpapHenua x° = 3, x° = 5,
¥ = 6,5 UMEeT COOTBETCTBEHHO KOPHU 3 u V3, -6 u 5, —/6,5

n +/6,5. 3TH KOpPHH TaK:ke ABIAKTCA HPPAUHMOHAJIBHLIMH YHCIAMH.
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2
Boobmie npu awodom a # 0 ypaBHeHHe X~ = d HMeeT HeOTPHUIATEIh-

HBIH KOpPeHb Vd; HHEIMH CJIOBAMH, KaKoe OBl uHeao ¢ # () MBI HH Basi-

W, HalgeTca HeOTpHIATeJNEHOe YHCI0, KBalApPaT KOoTOporo paiBeH 4. ITo
o3Ha4YaeT, 4UTo

BRIpaKeHue JE HMEEeT CMBICT TIpH JodoMm a = 0,

[Tpu moboM a, IpH KOTOPOM BhIpaykeHHe Ja mmeer CMEICT,

BEPHO PABEHCTBO (@z =a.

YnpaxHeHns

312, Umeer mv KopH#W ypaBHerHce:

a) x* = 81: 6) x* = 18; B) x* = 0; r) x* = -257

313. Peinure ypasHeHue:
a) x? 36; B) x° 121; ) ¥ = 8;
6) x* = 0,49; ry x* = 11; e) & = 2,5.

314. Pemure ypaBHeHHe H ¢ IOMOIIBIO MpadHKa (QVHEIIHHF S GPKFAHTatenali00
AIITE HT}HﬁﬂHH{.FHHHP SJHAYTSHHHA ero H()I)Hﬁﬁ:

a) x% = 3 6) x> = 5; B) x% = 4,5: r) ¥ = 8,5.
315. Peinute ypaBHeHHe:

a) 80 + y* = 81; B) 20 — b = —5; ) %a2=1{};

6) 19 + ¢° = 10; r) 3x* = 1,47; e) -5y° = 1,8.
316. Hafignre KOpHM ypaABHEHHA:

a) 16 + x* = 0; B) 0,5x% = 30; 1) x* — 3x = 0;

6) 0,3x2 = 0,027; r) —5x% = = ¢) x — 11x — 0.
317. PemnnTe ypaBHeHHe:

a) (x — 3)% = 25, B) (x — 6 = T;

6) (x + 1) = 9; r) (x + 2)* = 6.
318, Umeer nw cmuica Buipamenwne J8—5x mpwm x = —3,4; 0; 1,2;

1,6; 2,47

319. ITpy KAKHUX 3IHAYEHHAX NEPEMEeHHON MMEeeT CMBICH BRIDAMKEHHE:

a) 3a; 6) —5x; ) V8c; r) v-1062
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320. TTpw Kak¥xX sHaYCHWAX TCPEeMEenHol X WMeeT CMLICT BLIPaKeHHe:
a) V2x; B) v—x?

321. Haitgure Epagpar 4HcIa:
V25; V81; V2; B; —1; b; —6; ‘E JI

322, Halinure sHAYEHHEe BbIPDAMEHHS:

a) (JTF: B) —2V14-\14; @) 0,5(-V8F; =) I—GT
6) (-v26)5 1) (3VBF; o) (-2Vi5Y; 9 |

323. Briuncanre:
a) 0,49 +2(J0,4Y; B) (2v6 )2+ (-3v2)%
6 @D V6400; 1) 0161207 - (2V20) .
324. Beiuncaure:
a) (2—V5Y + 44/5; B) (2—VBF +(2+5);
6) (5 + v3)? —10V3; r) (5+ V3)Y+ (5—V3).

325. Hafigure 3mavenie BLIPAYKCHHAN:

a) 2v6 - (—6); 8) V1,44 — 2(/0,6)%

CradaH ¢ vk.com/material100

6) —(3v5)% r) (0,1WT0) + 1,69.
326. HafignTe 3HAYEHHE BLIPAAEHIIS;
fik
a) ‘i npu x = —0,5; 6) T TpH X = -0,4
1+= o
x $ix 1
X

327. Haiizure sHavenue BbIpaiHeHHHA!

a)

x—|x—1]

5 FPW X, PABHOM 4: 38; —42;
X+
2j3-x-1

6) 3

upu x, pasdom 2: 11; —6.

§ 4. ApndpmeTmHecknin KBaapaTHbIN KOpPeHh A 4



Fﬂ
328. Mzobpasure cxeMaATHYECKH B OJHOM M TOH e CUCTEME HKOODPIHHAT

rpadpurn (PYHKEIIHI y:m Ay = 10x. HvmeroT 1M 3TH rpad@HuEH
X

OEHJ;H'E TOYKH, ¥ €CJH HMENT, TO CKOJbKO?

13. HaxoxpeHue npuONMmKEHHbIX 3Ha4YeHUN
KBaApaTHOro KOpHA

PacemMoTpuyM, Kak MOMHO HaXOAUTh NPUOIMMKEHHBIE 3IHAYEHUSA
apuMeTHYeCKOro KBaJpaTHOTO KOPHA.

Haijiném, manpumep, npubaM:KEHHOE 3HaYeHUe \E ¢ TpeM#A 3HaKa-
MH MocJje 3amnAToM.

2 2
Tak rak 1° mensme 2, a 2° Goasme 2, To uYHCcaO JE 3AKJIIYEHO
Mexay meiasiMu umcaamMu 1 u 2 (pme. 13, a). 3HaunT, AecATHYHAA 3a-
MUCh uMesaa V2 HAYMHATCA TaK:

2 =1,...

Haiigém Tteneps undgpy gecarsix. Jaa storo 6yaeM BO3BOJHTH
B KBajapar mecaTuyHele apodon 1,1; 1,2; 1,3; ... , HIOKA He NOJAYYUM YHC-
10, bonbpmee aByx. Mmeem CradaH ¢ vk.com/material100
1,1%= 1,21; 1,2% = 1,44; 1,8° = 1,69;
1,42 = 1,96; 1,5° = 2,25.
Tax kark 1,4° mensme 2, a 1,5 Goapme 2, TO umCIO \JE Boabme
1,4, so Menvme 1,5 (puec. 13, 6). 3gaunr,

J2 =14....

Yrober HaliTH undpy coTeiX, OVAeM NOCHeHOBATEIBHO BO3BOAHTH

B KBaZpaT AecATHuHBIe npo6m 1,41; 1,42; ... . Tak kak 1,41° = 1,9881,
a 1,42° = 2,0164, To uncao V2 Goapme 1,41 u mensme 1,42 (puc. 13, 8).
a) Jlf
1 2
6) J2
i t } i H I i I I i -
1 1,1 1,2 1,3 1.4 1,5 1,6 1,7 1,8 1,9 2
B) J2
! 1,4 3 41 1,42 2
Puc. 13
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3HaunT,
N2 =1,41....

IIpoponsxana aror npomecc, HAHAEM, 4TO AecCATHYHAA 3anMch YHCJIA
2 wpaumnaercsa rax: 1,414... . IToaromy

J2=1,414,

PaccMoTpeHHBIH IIPpHEéM MNO3BOJAET H3BJIeKaAThL apH(pMeTHUeCKHH
KBAJIpATHBLIH KOpeHb M3 yHcaa ¢ Jodoi TOYHOCTHIO.

B nmpaxTHueckMX pacdeéTax A HAXOMKAPHHA NPHOIMIKEHHBIX 3HA-
YeHWH KBaJpPATHBIX KOPHEH HCHOJL3YVIOT CHelHaJIbHBIe TabaHIbl HIH
BBIYMCIUTENBHYI0 TEXHHKY.

Ilnsa m3BIedYeHMA KBAJAPATHBIX KOPHEH ¢ MOMOIIBK KAJABKYJIATOPA

HCOOJBL3VIOT KJIABHINY, Ha KOTOPOH NOMEIIEH 3IHAK i

YnpaxHeHus

329, IlopdepuTe aBa IoOCHAeJOBATEIbHBIX HEJBIX YHCIA, MEHIY HOTODLI-
MHA JFAEJHYEeHO YHACTO:

a) V27; 8) V120; 1) V0,4; ) V167;
0) JE; r) \/'EI,_E; c) vﬁ; 3) V288,

330. HafiguTe UHQpPEI paspanoB eJHHHI], TeCATHIX, COTHIX B MeeETHYHON )/ material100

3anMCH MpPALMOHANLHEIX wmcen V3, 5, V6.
331, Bepuo nu yTRepIRACHUIE!

a) 4meso V5 Gomsme 2;

06) uncno Jﬁ MeHbIOIe 2;

B) yneyio V170 mensime 13;

r) 4UCI0 V39 Goneme umcna 38?7

332. Kaxoe us uucen 1,4 \"'2_, J‘? V9,2 ormeueHO HA KOOPLUHATHOMN

npaMoi Toukoi A; Touxkoil B (pue. 14)?

142
333. Kaxoe wnz umcen 0,6; 29 ; 3; v33 oTMedeHO Ha KOOPAMHATHOH IIp#A-

Mol ToukoH A (pmc. 15)7

ATTB A

0 1 2 0 o |
1 | | L]

Y
Y

Puc. 14 Puc. 15
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334, BuifepuTe M3 OTMEYEHHBIX TOYEK TE, ﬂl.frhlf——lPé}
KOTOpPEIE COOTBETCTBYIOT WHCIaM /159 s
| | |
n 127 (pme. 16). Puc. 16

335. CpapHHMTe ¢ HVJIEM 3HAUEHHE BHIpAKeHHA:

a) V7T - 8; ) V85 - 4; n 15 — J225;
6) 11 — V107 ; r) 19 - V326 e) V625 — 25.

336. lIMeeT N1 cMBICH BHIDpAIKEHHE:
a) V5 —3; 6) y4—+12?

337. Ilnomazes keBagpata pasHa 18 ey, Haiigure ¢ HOMOLIBI KAIBEY-
JATOPA €T0 CTOPOHY ¢ TouHocThio Ao 0,1 cwm,

338, lnuHa CTOPOHE! ¢y TPABMJILHOTO BOCLMHYTOALHMKA, BOHCAHHOTO B

Kpyr paamyca R, Beiumcaserca no dopmyne agz = R\2- J2. Haii-
JHUTe Gz C MOMOIIEI0 KanbKyaaTopa (¢ TouHocThio o 0,1), ecnom:
a) R = 9,4 enm; 6) R = 10,5 cn. CkauaH ¢ vk.com/material100

339. CepoboaHo majariliee Telo B De3BO3IVIIHOM HOPOCTPAHCTEE IPOX0-

‘2.-;
OJHT & CK 34 t c, rae t = —, & — ¥Y¥CHOopeHHe CBDﬁDﬂHDI‘O nmajgeHMI A,
g

25 2
g = 10 m/c¢” Ilonbsysachs KANBKYJIATOPOM, BBIYHCAHUTE { C TOYHO-
cteio a0 0,1 ¢, ecam:

a) § = 175; 0) 5 = 225.

340. Bpema ¢ (¢) nondHoro rouebaHMd MAATHUEA BbluM-

ciaserca no dopmyae t = EHE, rae { (em) — pau-

" 2 s .
Ha MadTHHEKa, £ = 10 m/c”, m = 3,14. IlasianTe ¢
C IIOMOILbIO KAaJbKVAATOpPa ¢ TouHocThio no 0,1 e,

ecan [ paBHO:
a) 22; 6) 126.

341. Pemmure njaHHEble ypapHeHHA H VKaKHTe Te U3 HUX,
¥ KOTOPBIX 008 KOPHH HE IPEeBOCXOAAT uyHcia 2@

a) x* = 30; B) 0,2x* = 3.
6) Tx° = 10;
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342, BrraneanTe:

a) 340,16 - 0,1225; B) 0,341,21 - J400;
6) 0,2900 +1,3\/§; r) 5:40,25 -4/0,81,

343. Hafiaute swavenwe rwpasmennsa x + |x|, ecoim x = 7; 10; 0; —3; —8,
VopocTuTe BRIpaskeHHe X + |x|, ecaim: a) x = 0; 6) x = O,

344, Coxparure npodb:

4d  20a+25
a)

9e?— 4y%  12¢y
25 — 4a°

b) 42— gx?

14. OyHkuma y = Jx u eé rpacdpumk

P R A IIyvers ATHHA CTOPOHLL KBaJIpaTa paBHa
HE R EESEimainEet FIEESNRSE) SREIERAE a cMm, a ero naomaas pagaa S cm”. Kampgo-
i S : H et My 3HAYEeHWI0 JJIMHBI d CTOPOHBI KBajpara
B IR EERAERAIRSIE fi 1 COOTBETCTBYeT eJMHCTBeHHOe 3Ha4YeHHe ero
-8 T T nnomany S. 3aBHCUMOCTD ILIOMIAIKM KBAj- _
5 s { para OT JIMHEL €T0 CTOPOHBI Bmﬁ%@fjﬁfﬁmf LA 00
:Ir.? ;’ | dopmyaoii S = a°, rme a = 0.
SIRE AN, P HaoBopor, 18 KAMA0r0 3HAYEHKA [1J10-
Sad 15k ais EIElCEEEES UAAM KEBAIPATA S MOMKHO VKAS3ATE COOTBET-
%_ﬁ_ F ~ CTBYHOIIee eMy eJHHCTBeHHOe 3HauyeHHe
E fiif o AMMHBL CTODOHbI . 3aBUCHUMOCTE  JJIMHbL
-r-_ﬁ B : I':;" (:THPUHBI RBH.I[FEITH. OT ero ILToniagi BBIFIH.‘
T* jsdasssisnisnin: ‘}f‘l S skaertea (popmynoil @ = JS.
¥ Bissasiasizai ’.Iy,.,fﬂl B PdopmynamMu
i R ,_ﬂ_Tix?ﬂié_ S=a’, rnea >0, u a=+S
i’,;;::_-__ T sanaloTeH (PyYHKOHOHANBHBIE 3aBHCHMOCTH
it e MEeXJY OJHHMH W TeMH Ke INepeMeHHLIMH,
it HHHHHH OHAKO B MEpPBOM cJiyuae HesaBUCHMOH Ie-
12 I ! PEMEeHHOH ABAfAETCH AJHHA d CTOPOHBI KBa-
SIS IEEEE ’L‘Ff' - T apara, a BO BTOPOM — ILIOHIAAL S.
e / e Ecnu B kamagom cayuae of03HAUYUTE He-
i1bE L 3aBHCHMYIO TIepeMeHHYIO OYKBOH X, a 3aBH-
S A e cHMYIo NlepeMeHHYI0 GYKBOi Yy, TO monyumm

Pafisae : G5 (hopmyiel .
=0 1 _g_ﬁ_f' =g 'Etr..-‘!:.- = x‘z, rae x = 0,

7

Puc. 17 y=+x.
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Mg1 sHaem, 4TO rpadguKOM (PYHKIHHM Yy = x%, rme x » 0, sBaaerca

YacTk nmapadtonnsl — ee npapad BeThBh (pue. 17). IlocTpoum Teneprsr rpa-
(bnr QPyHRKOUN Y = J;
Tax Kak BBEIpa’kKeHHE Jx mveer cwmmrcr npu x =z (), To 06IaCTEI

onpeneneHns PyHKIUN yz'ullx CIAVHEHT MHOMeCTBO HeOTDHIATEeJBHBIX
qHCeJ.

CocTtaBum Tabauny sHadveHHH (PYHKIHH y=JJ_c (mpubanxeHHBIe

FTAYCHWA [ JITA 3HAUYCHWH X, T ABIIIONMXCA KRBAIPATAMH TEILIX 9H-
cell, MOMHO HAHTH ¢ IOMOIILI HEANBEYIATOPA).

X 0 0.5 1 2 3 4 3 6 s & 9

I o |07 | 1 |14 |1,7| 2 |22 |24 |26 |28 | 3

HDCTPDHM B HDUP,H_HH&THOﬁ INJIOCHKOCTH TOYEH, KOODIAHHATEI KOTO-
peiX yvKasaHbsl B Tabaune. [Iposeas or HAauanma KOOpAHUHAT Yepes3 3TH TOY-
HH IIJaBHYVI JHHHK) TaK, KAK 3TO ODOKa3aHO Ha PHCYHEHe 13, MOJYIHM

rpahuK QYHEOHH I = v{; ’

1==TL1 T L T T O e T T L T e N T e T T T T T THITTTLT
EE R R J i . Einsiiniee: L | 1 r e ,m sRERIERaI haberialit
_3 e S T T 0 TETEL_:’_L.I_:'.
M 1 B W lj' = "JII'-x" 0 "'-E:__.., B
e A O O e |l sppbe e (ERAANAR AN EEAEEE AR
1 HH b ot t - 1
2 Eieasies ioeins ounnat
; : 9" iRl B IERIARI . .
e e e s
= 1 §5"s s iasi R RRRREES 1 I T e e T :Ir:
HHEA : : HHHER EH
1 - _.'i' | ] | ] e }": ' I .ql i:'
:;{I}. BN RN RE ¥ .-1'-I (A R R A | B lr-p-: A et |t :r -u -t':
P”c' IB _:-'_I'J |:!- FH 1T : |$| 11 tl?l' .EII T |?I| i E‘| |9'| I I i T '__

ChopMmynupyeM HEKOTOpPbIE céoicmsed (PVHKIHH Y = JI :

-
1. Eeain x = 0, to y = 0, n103r0oMy HAYATO KOODAUHAT IIPHUHAJ- |
JeRAT TpaiEy (PyVAaRITHH, |
. Eeau x > 0, To y > 0; rpaduy pacrooiiodKeH B IEePBO Ko- |
OpPAHHATHON YeTBepTH. |

|

o

'WNJ

. Bonnmemy 3HaYeHWI0 APTyMeNTa COOTBETCTRYeT ODoJanliee
3HAuYeHHe (PYHEIMH; Ipadyk (PYHKIHH HIET BBEpX.

I
l
|
|
|
I

E-—:—.E=_:-I=:=-=ll-:l=u_='ll:-l._==lll-:ll.-l'—=l-l:5—

Hanpumep: 2,6 > 1,5 JE} JE
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: TTTT T T T
'paduk r]:yHKunnl Y = J.;, HaK M rpa- T 1717 )1 y=x* x=0/7
bur QyHEIHM Y = x‘!, roge x = 0, mpen- ]
craBager coboii BeTBE mapadonnl, DTH rpa- L —
(G¥KEH cCHMMeTPUYHEL OTHOCHTEIEHC IIPAMOM —— +—
y = x (puc. 19). Jlorazarenscrso cumme- | Mla;b) 1
Tpum rpaduros ocrnosano wa tom, gro rou- | || LA L[
KM ¢ KoopauHaTtaMm# (a; &) u (b; a) cumme- | [ | f 1L 'j'--F"‘:"*i
TPUYHBI OTHOCHTENBHO IIPAMON §{f = X. =1
5 = = "f-'r. JV{EJ“Q} = e R |
® Ilyern Touwa M(u; b) nmpuHagIe:KuUT - ;
rpaduKy Gyarnum y = x°, e x = 0, ' | |
4

Torma sepmo pasenctBo b = a”. Ilo
VCIOBHI @ — HeOTPHOATeJAbHOE WH-

CJI0, IMOaTOMy @ = Jb. 3HaAUUT, NpH
NOJCTAHOBKE KOOPAWHAT TOUKK N(fH; a)

B (popmyay Y= X noaydaercAa BepHOe
PaBeHCTEO, T. e. Touka N(b; a) DpHHaTIe:KHT rpadHRyY (PVHKIHH
Y =+x. BepHo u obpaTHOe: ecliM HEKOTOpad TOYKA NPHHALJIEHNT

BETOPOMY TPa(pmKy, TO TOUKA, ¥ KOTOPOH KOOPAMHATAMH ABJAIOTCHA
Te e YHCJa, HO B3AThIe B JAPYroM NOpAjKe, NMPHHALJIEKHT [epBO-

My rpapury.

Taﬂﬁn;__r obpasom, wammoit Touwe M(a; b) rTpadwmra QIR Fopicoins o
: 2] - L C Material Ll

¥y = x, rae x = 0, cooreercTByeT Touka N(b; a) rpadura }f’ﬁﬁgﬂ“r '

Y= v"';, 1 Haobopor. Tar rak Tourn M(a; b) u N(b; a) cuMMeTpHy-

HEI OTHOCHTENBHO MRPSIMOH ¢ = X, TO U CAMM TPAOUKH CHMMETPHY-
HBI OTHOCHTEJIBLHO HTOH IpaMoH.

ynpaxHeHus

345, TLromans Kpyra MOMKeT 6LITH BRMHCIAeHA N0 dopMmyiae S = nr', rae

2
r — pajaumyc Kpyra, uam no dopmyie S:%, rae d — AWaAMeTp

Kpyvra. dagainTe (OpMyJIOH 3aBHCHMOCTE:
a) r or S; 0) d or S.

346. 3agaiiTe dopMyaoi 3aBHCHMOCTE:
a) MIOMIASH MOBEPXHOCTH KyDa S 0T gJaMHBL ero pedpa a;
0) nauHE pedpa Kvba @ OT ILTOIIAAH ero IOBepXHOCTH S.

347, I'ern::rm.::i;111é TORCPXHOCTH TiTapa pajanyca fi BLITHCIACTCS o (QopMyIIe
S = 4aR°. 3anaiite dopMyiaoll saBHcHMOCTE A oT S.

348. llonpaysace rpadburkom (GpyvHEIHH I = \/;, HalgnTe:
a) aHaueHue v'{; apun x = 2,5; 5,5; 8,4;
0) sHaueHHEe X, KOTOPOMY COOTBETCTBYET V,r; = 1.2+ 1.7+ 2.5,

d AnidpeTMYaCE A K BAOPATHEIN KOpEeHb 83
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349, C momominio rpadrra QyHIRIAR Y = \E HaliguTe:
a) spavenne (pyHKUMH npu x = 0,5; 1,5; 6,5; 7,2;
0) 3HaueHMe aprymMeHTa, KOTOPOMY COOTBeTCTBYeT 3Hauenue y = 0,5;
1.5: 1.8;: 2.3.

390. Ilpunagnesnt au rpadhury GyEEoun i = v”; roura A(64; 8)? Ttou-
ra B(10 000: 100)? roura C(—81; 9)? roura MH25; —5)?

321. Ilepeceraer 11 rpadur pyHEHKIHH I = Jx NpAMAA:
a) y = 13 B) y = 100;
) y = 10; T) y = —1(]0’?

Ecan nepecexaer, To B Kakoil Touxe?

352. [TloxamuTe, 9T0 TpaprKy QYARKIHA Y = J; ny=ux+ 0,5 ne nme-
0T O0OINX TOYeK.

353. (daa patombi 6 napax.) HUmeroT nm o6llHe TOYKH TpaduEH

byHELHI:
a}y=\.f";uy=x; B}y=\f;uy=x+lﬂ;
6) y=+x uy = 1000; r) y=vJx uy=—-x + 1,5?

Ilpn mono:kuUTEeNBHOM OTBETE VEAKHTE KOOPJHHATHl 3THX TOUYEK.

1) PacnipesesnnTe, KTO BBINOJHAET 3aJaHUA a) M B), & &FQ . = 18&Admaterialioo
HHA O) U T), ¥ BREINOJHHTE HX.

2) IlpoeepeTe Apyr v JApyra, BepHO JHM BRINOJHeHB! 3agaHus. He-
HpﬁBBTE 3aMeYyeHHBIe GHIHERH.

3) IlpueBeguTe npuMepnsl JHHEHHBIX (PYHKIIHIH, rpapMKH KOTOPBIX:

He 1epecexkatoT rpa@uy QyHKUMKM ¥ =X [NepecekawT ero B OJHOMN
TOYKE; IMepecexkarwT ero B AByX Toukax. O0cyanTe NpaBMIBHOCTH

9THX HOPHMEpOEB.

354. Kaxoit ns rpaduxoR nTHHeHHBIX QVHKIEHE He ImepecekaeT TrpaduKa
byHKIHE Y = Jx?
i ype==pg 4 2 2. Y
3. Uy o i B ¢ 4. y

359, Pemnre rpadmuecky ypaBHeHHEe!
a) Vx=6-x;  ©6) Jx=; B) —x—5—1x.

356. Uro Ooanme:

a) xﬁﬁ HIIH v’Ti; r) 7T unn Jﬁ}-; ) v’§ uiam 1,8;
6) 10,12 mam /0,15; 1) V60 mam 8; 3) V28 wm 5,2;
B) me W v'%: e) \E nan 1,4; ) 9 nan y%?

84 RLELERI KeappaTHbie KOpHM
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357.

358.

399,

360.

361.

CpaRauTe 9HCTIA:

a) V27 u V28; r} J6.25 u 2.,5; ) 0,18 u 0,4:

RN T (N ) & fi
8) V7 u 3: e) 0.8 u 1: u) 3,5 u \[BE

Pacnonomxnure B mopAgEe BO3pacTaHIA YHMCJIIas
a) v2,3, 16,4, 19,5, 40,6, |0,07;

1 %5
6) 0.5, 5 Jg, 2?, 25.

HafianTe 3navenne BLIPAMKCTHSA:
a) 0,5v121 + 3,/0,81; r) V144 - /900 - /0,01;

6) (ua\g)zum 0,64; 1) (—ET—MDJ&;
B) V400 —(40,5)*; e) [—ﬁ\gf—al 0,36.

Hmeer 11 cMBICT BHEIDAA EHHE!

a) J-9Y; 6 (W-9)% B -9’ 1) —J(-9)*?

Pemmre vpapHeHHA:
a) x2 = 11 u Jx =11; 6) 2x% =

CrauaH ¢ vk.com/material100

HZME=

ba | =

1
2

KOHTDDﬂbelE BONpPOCHLI U 3aaHUA

Kakve yucna obpasyioT MHOXECTBO AeWNCTBUTEeNbHbIX Yucen?

Kakve AOeWCTBUTENLHBLIE YMCNa MOXHO W Kakue HenbL3s npeacrasvTb
B BWAE OTHOLWEHWs Lenoro Yyacna kK HaTypanbHomy?

MpueeanTte npumep GeckoHEYHOW AeCATUYHOW Apobu, KOTOpas SABNseT-
C#: a) paumoHanbHbIM 4YWucnom; 6) MppaunoHanbHbIM YUCAOM.

Chopmynupyinte onpegeneHne apumMeTUHEecKoro KBaaparHOro KOpHS.

Mpw Kakux 3Ha4YeHUsX a BbipaxeHwe \E VMEeeT CMbiCn?
Nmeet nn ypasHeHne x* = g kopHu npu a > 0, a = 0, a < 0, n ecnn
WMEET, TO CKONbKO?

Kakosa obnacte onpegeneHusa yHkuMn Y = \E ?

Kak pacnonoxed rpadguk gyHkumm Y =J; B KOOPAWHATHOW MIOCKOCTH?
MepecekaeT nu atoT rpaduk npamyio y = 25; y = 100; y = 10 0007

§ 4. ApudmeTrnyecknii KBaapaTHbil KOpeHb 85




- | CBOWCTBA APUDPMETUYHECKOrO
KBAAPATHOIO KOPHSA
15. KeagpartHbii KOpeHb U3 Npou3BeneHns U apobwm
CpaBHHM 3HAYeHHA BhIpa;keHHH 81-4 wn w’ﬁ\&
J81-4-324-18, 81-J4-9.2-18,

Mgl BHOAEM, YUTO J81:4 — /81 - \J'q . AnajorvunnLiM crofeTROM 00Ja-
JlaeT KOPEeHb M3 NpousBefeHNH JIOBIX ABYX HEOTPHUIATENLHBIX YHCE.

Ecaz a > 0 u b 2 0, to Jab =+a -b.

® Kamxnaoe mu3 BhIpameHnin vG\J'rt; u vJab wumeer cmMBIC), TaK Kak

a = 0 u b = 0. Iorasenm, 4T0 BbIIOJIHHITCH B VCIOBMHA!
1) Va-vJb=>0; 2) (a-VB)Y = ab.

Tak kak Bupaxkenus Ja U b mpEEEMAaT THME HEGTHHIATERLTEE100

HEle¢ JHaAYeHHA, TO IIpOoH3BeleHHE \'!l'.; 'Jf; HeOTpHIIATeJIEHO.
HCH\DJTBBFH CBOHCTBO CTENeHH Npou3BeIeHHA, MOOYIHM

(Va - Jb)? = (\a)?- (Jb)? = ab.

Mzu1 nmokasaau, 4To yeaoBHA 1 ¥ 2 BEINOAHAKTCA. 3JHAYHT, IO ONpe-
JleTeHHD apu)MeTHYecKoro KBAJIPATHONO KOPHA NpH J00bIX HeoT-
'E)HELH.TEJIBHLIK AHAYTeHHAAX a4 1T t‘? BE[]HU ]']H.BEI{(!TB[]

Jab=a-\b. ©

JlorkasagHasa TeopeMa pacupocTpaHAeTCA HA cJIy4Yaid, Korga YHCIIo
MHOKHWTENIe IM0JI 3HAKOM KOpPHA 00JbINe JABYX.

Hanopumep, ecin a =0, b 2 0, ¢ = 0, To Jabe = JE- JE Je. Heicr-

BHTENbHO, \J'rabf:' = J{ab}c = JrE ' JE = JE . JE . JE

Taknm obpazom, apmpmernueckmit KBaJpaTHLIN KopeHb obJajgaer
CAeAVIOININM CBOHCTBOM:

| KOpeHb M3 NPOM3BEJIeHUA HEOTPHIIATEBHBIX MHOMKHTejJeill pa-
| BEH INPOM3BeAeHHI0 KOpPHEeH M3 3THX MHOMKUTEJNeH.

ILELERIY KeanpaTHble KOpPHW



PacecmorpuM Temeps apu(pMeTHUYECKMH KBAAPATHBIH KOpeHB H3
apobn.

FTEOPEMA 2

o [o_ e
Ecain a = 0 u b = 0, m\/;_:fg_‘

JlokazaTesbsCTBO 9TOH TEOopeMBl AHAJIOTHYHO AOKA3ATEJIBCTBY Teope-
mel 1. TlpoeguTe AOKA3ATENLCTBO CAMOCTOATENLHO.

Hrak, cnpage/inBo ellé oJlHO CBOMCTBO apudMeTHYecKOro Keajpar-
HOTO KOpHA:

[° - ———————————— {— S ————— —

| KOpeHb M3 ApobM, YHCIAMTENb KOTOPOIl HEOTPHIATENeH, a 3HA- |
| MeHAaTelb MOJOMKHTEeNeH, PaBeH KOPHIO H3 YHCIHTeNns, AeJeH- |
| HOMY Ha KOpeHb M3 3HaAMeHaTeJd. I

gri=-=!-_-‘_l-ll"-!'ﬂ:-:l_—l--l|=-l'i---|-‘-'-‘l-'-| I-_’-Il:-‘lf-l_-ll#_._-ﬂ-qa

IIpumep 1. Haiigém sHavenwe BuIipaskenusa /64 -0,04.

» Bocnoab3ayemcsa TeopeMoll 0 KOpDHe W3 NMPOH3BeIeHHA:
640,04 = \64 - \Iu'ﬁ,ﬂfi —8:0,2-1,6. < Cxauax c vk.com/material100

Ilpumep 2. BoiumcanMm 3HadeHHWe BEIpa)KeHHA 4 32- 98.

» IlpeacTaBuM NOAKOPEHHOE BHIPAYKEHHE B BH/e NPOHM3BeAeHHA MHO-
JKUTeNel, KaMAblil U3 KOTOPLIX ABJAETCA KBAJPATOM IEJIOr0 YHMCIA,
W NPUMEHHUM TEOPEMY O KOPHE M3 IIPOM3BEJIEHHA:

V32-98 =.[(16-2)-(49-2) =,16-49-4 =4-7-2 =56. <

Ilpumep 3. Haliném sHAYeHHE BbIDAMEHHH "%
» Ilo Teopeme 0 KOpHe M3 ApobH HMeeM
[36 _ 36 _6 4
169 lge 13°

s Ja
[TomensB B TOFROEeCTBAX ab =JE J‘E n J;j =_b MecTaMH HX Je-
BbI® ¥ IPABBIE YACTH, IIOJYVHUHIM

ITHMH TOMKJIECTBAMH IMOJB3VIOTCA NPH VMHOMXEeHHH ¥ JeJleHHH
apudMeTHYecKUX KBaJIPATHBIX KODHEe,

§ 5. Ceoncrtea apmdpMeTUHeCcKOro KBaapaTHoOro KOpHH 87
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[Ipumep 4. Haiiném ssayenne npoussegerus 20 - JE_)

P Hrveem
J20 -5 = /20 -5 = {100 = 10.
J80
&
P Hmeem
V80 _ 3“ 16 =il -

N

Mpumep 6. Haiiném snagenune swpipaykenns 11025 .

» PaznoxuM Ha npocTele MHOKHTen® uncao 11 025:
J11 025 — \[3:3:55-77T — /9 /25 /49 — 357 — 105.

IHpumep 7. Haiigém zmadeHHe BLIpasKeHHSA ||3:;-§- .

» Hmeem 2
|' _ 21 11“‘ _1u_45
36 ,- 6 E-

yopaxHenus

362. IHaiinuTe 3HaveHHe BHIpaXKeHId:

a) /100.49; B) 64-121; x) 4/0,01-169;
6) /81-400; r) J144.0,25: e) 2,25.0,04.

363. Briuncnure 3HadYeHHe HKOPHA:

a) Jg: B) % 1) J;

6) g r) 11%; e)

Cradad ¢ vik.com/matenial100

364. HaitnyuTe 3HadYeHHe KOpHA:
a) /81-900; 6) 0,36 -49; n) J1245 1) ml"iﬁ.

365. Haitnure zHaueHHe BbIPAMEHNA:

a) J9:64.0,25; "35 1":'
: 1 584
6) \/1,21-0,09-0,0001; r) *’15 231

NMEGERIE KsanpaTtHble KOpHW
!



366. Hatinre amavenwe KODPHS:

5 G B

a) 0,04 -81:25; 8) (15553
, 121 51

6) 40,09 :16-0,04; B o=

367, Briuucaure zHadeHHe HOpPHS:

a) 810-40; B) 2-32; x) H0-18: x) 90-6,4;
6) 10-250; r) 8-98; e) v2,5+:14,4; 3) 16,9 :0,4.
368. Haiijgure sHaueHMe BblPaMKeHH:

a) J75-48; &) \45-80; B) 4,9-360; 1) 160-6,4.

369, BriuneauTe 3HAaUeHHe BLIpAMKeHHA:

13 -12°; B) y313°-312% m 45,8 — 44,2

6) /82 + 67; r) (1222 - 222 e) y21,8%-18,2%,

370. H2epnerknTe KopeHb:

: : . : CradaH ¢ vk.com/material100
a) 17 — 8% ) /827 — 18%; 1 J6.8 = " -

=
n-

[ r) J117°—-108?%; e)

371, IlpencTarhTe BLIpasKerde B BHJIC TPOM3RCCHUST KOPHCH:
a) v15; 6) +21; B) V7a; 1) 3c.

372, IIpepcrageTe BhHIpa:dieHHe B BHIe YacTHOTIC KOpHeH:
2 b
a) \/;, 0) 1I|| B) r) ‘/; .
373. JorkamuTe, UTO OpH JH0O0M HEDTI}HHEITE.IILHGM a:

a) 10,/1%:«!_; 6) va =—+100a.

1 2 i
374. Vramure HarypajbHble 3HAYeHWA N, [IPU KOTOPHIX yn° — 75 #ABina-
eTcd HATYPAJBHBIM YHCIOM.

==

375. Memonnaya npunbmmaénnoe parencTiro V7o = 8,7, maligure npudan-
FMEeHHoe 3HAYeHHEe BEIPAKEeHHA:

a) J7500; 6) 750000; s) J0,75; r) 0,0075.

CTEa apwpmMeTUHeckKoro KeaapaTtHoro KopHs Bg



376. Ucrmonnaya cpoficTBa KBaApaTioTe KOpAAg W TaboWy KBaJApaTon
Ha c¢. 299, galiguTe sHauYeHHe BLIpa:KeHMA:

a) /57 600; ) J152100;  x) 20,25; %) 0,0484;
6) 230400; 1) 129600; ) 9,61; 3) /0,3364.

377. HaiigyiTe 3HadYeHHe BhIpaXEHMA:

a) {44100; 6) 435 600; B) /0,0729; r) 4/15,21.

378. Haitjure 3HaueHUe LIPOH3BEIeHMA:

a) V2 -V8; B) V28« VT; m) J13-4/52; ) VB0 + 4,5
6) V2T-\B; 1) V2-\BZ; o) VEB T o) JLZ-Bl.

379. Haiinure sHAYEHHE YACTHOTO!
el e——

a) V2 6) J23 g 2. J12500 ) Ji5
Js’ V2300 Jir’ J500 b3

380. HafignTe 3HAYEHHE BRIPAJKEHIS!

a) V10-440;  ®) V162-42; ) VI10-{4,4; =) ‘fﬂ;

Z T r Cradad ¢ vﬁrlggl%;matee'ia!lﬁlj
6) V12:/3; r) Ji\ﬁ e) J11.0,2; i =
3 V8 5 J735

381. 3HayeHEHe BHIpaXKeHHd u@\@ ¢ MOMOUIEI KaJLKVJIATOPA MOMHO

BEMYHCJIHTE OBYMHA crnocobaMm: HAHTH 3HAYEHHA v'rZ_ n Jg H pe-
SYJALTATEI IIepPeMHOAEHTE HJIH 3aMeHHTE IIPpOH3SBeJeHHe '\'J'E 'Jg BEI-

paxxeHHeM J‘E H 3aTeM HaliTH ero sHadveHHe. KakmM H3 ?THX cIo-
cobos yaobHee nosab3zoBaTheA? BeInonHWTE BHIYMCIEHHA.

382, HafinuTe sHaueHMe BHIPpaKeHHS VX , ecom x = —4: —3; 0; 9: 20.
IIpn KAKWMX 3HAYEHMAX X BRIDAJKEHHE VX MMeeT CMbICa?

383. IIpeacTaBkTe B BHIe KBaJpaTa HeKOTOPOTO BREIPAMKEHHA:
X, 21,8, aﬁ
F- .ﬂ.} a h ] E) ﬁ'

'384. OcHoBaHMeM NpPAMOVIOJLHOTO Mapajelellunesa ABAAeTCA KBAIPAaT
CO CTOPOHOR « CM, BbICOTZ HAPAJLIENENMIea PaBHa b cm, a ero
obséM pasen V enr® . Bripazure nepemennyio ¢ depes b u V,

a) a'; 6) a°; B) a'®; r)

90 (MECERIE KeagpaTtHble KOpHU



385. PemnuTe ypaBHeHHE:
a) 2_x_ x+ 18
5 6

i Al Zr+1 dxr-1
_23—|—E. ﬁ}3+5—4.

16. KBagpaTHbii KOpeHb U3 CTeneHu

Haiigém 3HAYEeHMe BHIpDAXKEHHSA VX° Opu X = 5 u npu x = —6:

V5% =25 =5, [(-6)® = V36 —6.

B rampgom us PACCMOTPEHHEIX IPHMEDOE HODeHE H3 KBAAPDATA YN~
cJia paBeH MOIAYJIH 2TOIO YHCIA:

V52 = 5|, -6y =|-6|.

[MIpu ar0bomM 3HAYEHNUN X BEPHO PABEHCTBO

J = |x|. (1)

® PaccmorpuM aea cayuad: x = 0@ x == 0.

CrauaH ¢ vk.com/material 100

Ecaur x = 0, To no oupejeleHdly apudMeTHUYECKOT0 HEBAIPATHOrO

KOpH#A Va? — x.

Ecou x = 0, to —x > 0, mosromy Vi = \,‘{—x)z =i

MuI aHaeM, 470 |x| = x, ecim x = 0, u |x| = —x, ecaum x < 0. BHauur,
npH M000M X 3HAYEHHE BRIPAKeHHS Jx? conamaer co smauenmen BEIpa-
sxenns |xl. O

PagencTeo (1) aBnaeTcda TOMAECTBOM. IJTO TOMKJ/ECTBO NPHMEeHAETCH
npy M3BJIeYeHHUH KBAJAPATHONO KOPHA M3 CTENeHM ¢ 4YeTHBIM Nokasare-
gem. YTobBI M3BIEeYs KOPEeHb M3 CTENeHH C YeTHBIM MOKA3aTeJeM, J0cTa-
TOYHO NPeAcTABATEL IMOJAKOPEHHOE BhIpasKeHHe B BHJIe KBajJpara HEeKOTO-
poro BeIpaKeHMA M BOCHOJIb30BaTheA TogecTsoM (1).

Mpumep 1. Yupocrum Beipazkenue Va' . .

16 842
"B BHIe (a°)° m BocmOJB3YEeMCH TOMKIAECT-

Va'® = (a% —|a®

] b 16 8
Tak kax a° = 0 mpu mobom a, 7o |a = a°. Wrak, Vva' =a".

| HPE,I[CTE.BHM CTelleHE
BoMm (1)

§ 5. CroncTea apuPMETUHECKOro KBaAPaTHONO KOPHR o1
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ODpumep 2. IIpeobpasyem Bripaykenme vVx'', rae x < 0.

Ly bi B
» Ipencrapum x° B Buge (x°), moayanm

VT _ @ 12}

Tak kag x < 0, 7o x” < 0, noaromy

a

|x°] = —x°.
3aauur, npu x < 0

INpumep 3. Haiiném smavenne BeIpaskeHHa 893 025,

» Ilpepcrasum umcao 893 025 B BMae npousBeleHNA MNPOCTBIX MHO-
HHUTENen, MOJyIHuM

(893025 =37 .52. 72 = /3° .5 .72 =

= A8 BT =885 =27 .35 =045,
IIpumep 4. VopocTHM BEIpasKeHHe \;'{v'r'? -12)* + J’f:
» Hmeem *«.,f{ﬁ = 12)z Iz \E= |\E —12 | iF \E =12~ \E + V'{'?Cﬁléﬁ-c vicom/material 100

YOpaxHeHus

386. Broiuucaure:

a) (0,1); r) (1,7 ) 24(=23)%;
6) V(=0,4); 1) (-19)%; a) 5v52;
B) V(=0,8)’; ) V24 n) 0,2(-617.

387. HafinnTe 3nadeHHe BLIPAKEHUS:
a) \/17 upn x = 22; —39; —1%; 0;
0) EJﬂ—z npur a = —-7; 12;
B) 0,1yy° mpu y = —15; 27.

388. SaMeHuTe BhRIpAMEHHE TOMJIECTBEHHO DABHBIM:

a) JE: 6) \/U_z B) ENCE r) ~0,2vx%; 1) V25a”.

ILEEERI KeagpaTtHble KOpHK



389. VopocTtuTe BRIpaseHHE:

a) \/;, ecan a = 0; o) Jﬁ, eci x = O3
6) Vn’, ecaim n < 0; e) —JQ?, ecnn y < 0
B) 3Vc’, ecnm ¢ = 0 ) —D 4x*, ecnum x = O
r) —5yJy®, ecim y > 0; 3) D,:‘jm, ecad a < 0.

390. YnpocTHTe BHIpa:KeHHEe a,||'-:‘!:a ~4a+4, agag, 4To:
a) 0 = g < 2; a) a = 2.
391. (Jaa patomwt 6 napax.) Ilonpayack KAlTbKyIATOpOM, HaliuTe sHA-

YeHHEe BbIPAMKeHHUA \/9 — ﬁ\lﬁ_f +x upu x, pasaEoM: a) 2,71; 6) 12,62,

1) ObeyauTe, KAK MOKHO VIIPOCTHTH BhIpasKeHHe, W BBINOJHHUTE HAa-
MedeHHOe npeobpasoBaHHe.

2) Pacnpegenure, KTO BRIUHCIAET 3HAUYEHHME BhIpaKeHMA AJH Cay-
qafd a), a KTo — A8 caydasa 0), ¥ BINDOJHHTE BBEIYMCJIEHHA.

3) IlpoBepbTe APYT V APYra NpPaBHJILHOCTE BEITIOJHEHHBIX Npeobpa-
30BAHUN M BBIYMCJIEHWIA.

392. Bepoo nM papeHCTBO:

a) ,{4 _ 2\4‘5 - J?_,_ 1; 6) \J9— 4£ ", - JE_;? CkauaH ¢ vk.com/material100
393. YupocTHTe BhIpaKeHHe:

a) JT+4V3;: 6) y6—2v5: =®) 5+2v6; r) 3— V8.
394, HatiquTe 3HaYeHHe KOPHI:

a) V2'; B) V2°; n J=5); ) 3" 5%

6) J:F; r) v10°%; e) V(=2): 3) f 27,
395. Breruncaure:

a) V11'; r) (6% ) 77 2%

6) V4°; x 2 3% 3) V3% 5%

B) J(-3): e) |3*-5°% u) 8*-5°.

396. Hasnerxnure HOpeHb, IPEOCTABHE MOIKOPDEHHOE BHRIPDAMEHHE B BHOE
MpoH3BeTeHHAT OPOCTRIX MHOEKHTeIeH:

a) 20736; 6) 50625; B) 28 224; r) /680625,

§ 5. Ceoncrea apupMETUHECKOND KBAAPATHOIO KOPHS 93



397. Boruncaure:

a) V2304;  6) 18225; &) /254 016.
n N
b

N
398. Ha pucvare 20 mnzobpameHn! ﬂ a
rpaduen byaruui y = 2x + 2, 2%
|
x _ - %
=-—=—-3 ® = —2x + 2. - — >
Y 1 3 Yy =l = —4 _g 0 9 | 4 x|
Jina kamaoi QyHKOUN yKaKu- Bim =2

Te ee rpapuk. T T
399, O0péM UMAMHAPA BhIUUCIHET-
est mo hopmyae V = nRH, tae
R — paguve ocHopammda, H — 7
BbICOTA UWIMHOIPA. Bbelpazure

nepemeHuyIo [ gepes V u M. Puc. 20

KoHTponbHble BONPOCHLI U1 3aaHne

Chopmynupyinte U OoKaXUTe Teopemy O KBaapaTHOM KOpPHE W3 npowm3a-
BedEeHWA.

ChopmMynupyitTe 1 AoKaxuTe Teopemy O KBaapaTHOM KOpPHE fiCapeEH materalloo
. [Lokaxute Toxaectso Vx° =|x|.

MokaxuTe Ha NpMMepe BbipaXeHus \fa"", KaK M3BnekaeTcs KkBagpaTHblin
KOPEHbL M3 CTEMNEHW C 4Y4ETHLIM NOokKa3aTenem.

. MPUMEHEHUE CBOWCTB
'APUOMETUYECKOIro KBALAPATHOIO KOPHS

17. BelHeceHne MHOXUTENH W3-NoJ 3HaKa KOPHS.
BHeceHne MHOXUTENs nNoa 3HaK KOpHSA

CpaBHUM 3HaYeHWA BeIpaxeHuit VH0 mn 6/2. Ilna sToro npeobpa-
avem +d0. IlIpeacrasum umciao 50 B Buge npoussegenusa 25 + 2 u npH-

MeHHM TeOopeMy O KOpPpHe H3 INpOoH3BelleHHA. HGJI}WIHM

J50 — 25 .2 — 25 .2 _542.
Tark kak E\Efiﬁ@, TO Jﬁ_n{ﬁ\fz_.
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Yrobsl cpaBHATHL 3HAYEHHA BhIpaykeHui ol mu ﬁv@ ,» MBI 3aMeHHJIH
V50 mpomsBemennem 5v2. Taxoe npeoOpa3oBaHNe HASLIBAIOT &blHece-

HUeM MHONUMERA W3-N00 3HAKA KOPHA.
3nauenusa Boipaxkesuit Vb0 wun 642 mMoskHO CPABHWUTHL WHAYe, Mpeji-

CTABUE MNPOM3BEJIeHNE ﬁv'rf B BHAe apudMeTHYEeCKOro KBaJipaATHOIo
KopHA. [las aroro umcao 6 samenuM +30 M BRIDOJHHM VMHOMKEHHE

KOpHEeH.

I[Monyuamm
6vV2 = \36 - V2= \72.
Tark kax 50 < 72, 1o v'rﬁ_ﬂ-:: Y2. B3Hauur,

v"ﬁ{.ﬁ\@.

IIpn pemeHnH 3ajavld BTOPEIM cHocobOM MBI 3aMeHHJIH 6v2 BHI-
parkeHHeM J72. Taxoe npeobpasoBaHHe HA3BLIBAIOT 6HECCHUECM MHOMU-
mena nod 3HAK KOPHA.

HpHMEp 1. BrimecemM MHOMKHTEJBs HM3-TI0J, 3HAKA KOPHA B BhIpake-
CrauaH ¢ vk.com/material100
HuM Va'. /

7
» Bripaxxenue Va@ wWwMeeT cMBICAT JHIME TpH 4 = (), Tak Kak eccan

a<0,m10a <O0. ~

IIpescraBuM TOAKOPEHHOE BHIPAKEHWE @ B BHAE NPON3BEeNeHHA
6 6 5

a * ¢, B KOTOPOM MHOMRHTENE ¢ HABJIAETCA CTENeHBIO C YETHBIM

IMoRazaTejJeM.

Torma
Va' = Ja* a=a® - Ja=
= J(a®) -J£_£=ias|-\£=u3 a, <

IIpumep 2. BHecéM MHOMKHTENb 110/ 3HAK KOPHA B BBIPAYKEHHH —Ax.

» OTpHuaTeNbHEIIE MHOMKHTENL —4 HeNL3HA NMpPeACTABATHL B BHAe apud-
MEeTHYEeCKOro KBaJ[PATHOTNO KOPHHA, M MO3TOMY MHOMHTENh —4 Helb3sA

BHECTH II0J 3HAK KOpHH.
Oxsako BrIpa)eHne —4\{; MOKHO Tpeobpa3oraTh, BHCCA TOA 3MaK
KOPHA TOJIOMKHTENBHEIH MHOMHTENL 4:

AJx =-1-4Jx =—1- 16 - Jx = -J16x. <
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Illpumep 3. BHecéM MHOMHUTENL LIOJ 3HAK KOPHS B BhIDAMEHWUH av@

b MoomuTeds ¢ MOMEKeT OBITEH JIOOBIM YHCIOM (IMOI0KHTENIBLHBIM, HY-
JéM A oTpuuarenasHBIM). IToaToMy paccMoOTpHM IBA ciaydasd:

ecan a # 0, To auE=|a|J§=Ja_E-J§=\,‘2,2;
ecd a < 0, To ﬂw;_=—|ﬂ|\|'l'_=—\[t3‘.—2'v"’_=—'\"2ﬂ2. <

ynpaxHeHus

400. BrigecuTe MHOMEITEIL H3-II00 3HAKA KOPHA:

a) J12; B) J80; o) J125; 3K) V/363;
6) 18; r) \/48; e) J108; 3) 84 500.

401. BrigecuTe MHOMKHTEIL U3-TOJ] 3HAKS KOPHS ¥ VOPOCTHTE TOJIVUEH-
HOe BhIpamkeHHe:

a) -J_ B) —_J14 1) 0,120 000;
2 E . ——i f ~ e E
6) §J4— : r) 51227:1, e) —0,05,/28 800.

402. BriHecuTe MHOMHTEIL M3-110J] 3HAKA HKOPHS:

a) V20; B) V200; ) 0,2V75; ) —0,1254192;
6) V98; r) V160; e) 0,74/300; 3) __J45

403. BrecuTe MHOMWUTENs 0] 3HAK KODHSA:

a) 7410; r) 10yy; x) ay’;
6) 5v3; n) 32a; 3) mA\m?;
B) 6+vx; e) 5v3b; u) 3xy°\y.

404, Kaxne W3 BLIpamenuii e WMCIOT CMLICTA;
a) V2VIT -4; ) JVI1-3V2; 1) {186 +57;
6) m; e) Jm; K) Jm;
B) 83 -14; 1) JBV3 -T2 1) V42 -64/5 ;
r) J15-2J56;  3) V186 —513; M) Y72 —6v2 ?

06 MEELERI KeagpaTHble KOpPHM
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405. IIpencraBhTe BLIpa:keHHe B BHAES apudMeTHYecKOro KBaJpaTHOTO
KOPHA HJIH BbhIPaMEKeHHA, eMY OPOTHBOIOIOMHHOTO:

a) 3\/:;:: r) —10,0,02; ) —0,141,2a;
6) 2\[%; ) 5\/;:; 3) —%\fﬂ,ga;
B) —J_ e) ——«..I'lzr, ) —66b.

406, 3ameHUTe BRIPAKEHNE APH(PMETHYSCKHIM KBAAPATHBIM KOPHEM HJIH
BEIpa:eHHeM, €My IpPOTHBONOMOMHBIM:

a) 242; 6) 5\y; B) ~TB; r) —6\2a; 1) $V18b; e) -0,14200c.
407. CpaBHEHTe 2HAYeHHA BRIpa:KeHMH:

a) 3v3 um V12; 5) 5V4 u 4\5; 5 —J14 n -8Vz;

6) V20 u 35; r) 2J5 u 342; e) =7 J017 u —-11J0,05.

408. CpapHUTe 3HAYeHHA BhIpAKeHMHH:

a) _\3351 n ,l 188 B) V24 m 1
6) —\."—- 5 l 150 ) —J'_ - T\f CkayaH ¢ vk.com/material100

409, PacnosoxHATe B NOPASKE BO3PACTAHWS WUHCIA:
a) 343, 246, 29, 42, 2411;
6) 642, V58, 347, 2414, 5.8;
8) —V11, =245, 2, -2J6, —51;
r) —vB3, ~942, ~\I7, -5\8, - I8,

410. (Badaua uccaedosanue. ) llposepsre, BepHBI JH PABEHCTBA

22 o, BEZ_3fF, fit_4fE
Pi-aff, jaZ sl [Ld_4[L

BrisicEuTe, KAKUM JOIYKHO OLITL COOTHOIIIEHITE MeAy YHCAaME a | b,

a a
qT00BI OBIZIO BEpPHO paBeHCTBO ,(a T - a.\/;. rneac NubcNN,

1) BoseenguTe B KBagpaTt obe yacTH paBeHCTBA.

2) YeraHoBuTe, KAKHM JOJAHO OBITh COOTHOIIEHHE MeAY YHCJIaMH
a mh,

3) IlponnnwerpupyiTe IPpaBUABHOCTE BAalllero BHIBOJA Ha IOpHMe-
pax.
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411. (Tas patomsr ¢ napax.) Ilnomags TpeyroasHUKA S €M~ €O CTOpO-
HaMH @ €M,  ¢M ¥ ¢ ¢M MOMHO BEIYHCIHThE mo (opMmyne ['epoHa:

S =pp —a)p —b)p —c),
roe P — INOAYVIIEPHMETD TReYIOJIBHITEA.
Ha#inwTe nmomaans TPeVrolLAUKA, CTOPOULI KOTOPOTO PaBHEI:
a) 12 em, 16 cm, 24 cm; 6) 18 em, 22 cm, 206 cMm.
(MD?RETE‘ BOCIH{NIBSOBATEC ST HHJIBR}?JIHT{}[][]M.)
1) PacmipesesinTe, KTO BLITIONHACT 3ajanmuie a), a KTo — 3ajmaune 0),
U BBINOJHHUTE BLIUHCIEHHHA,
2) IlpoBepeTe APVD ¥ APYLA NPABHIABHOCTE BEIUHCJISHHH.
3) ObcyanTe, Kak H3MeHHTCH ILIOINAAL TPevIoJLHHKA, eClIH Kam-
OVIO U3 er0 CTOPOH VBeJHYHTL B 2 pasa. BRICEa:KHTe NpenlIoiioiHe-
HFe W BERIIIOJIHHATES HEUﬁX{}ﬂHMHE IIE}ED‘I-]]']H.H{]BHHI/IH.

412, B mkoJasHOH MacTepcKol VvUallMecd 3a TpPH [OHA IepelljenH
144 rauru. CEolbKo KHHD 0BLJIO IepeIlyleTeHC B KaMJIBIH H3 Tpex
,EH(—!ﬁ, ECIOH HABECTHO, HTO BO BT{}]Z]{]ﬂ JEeHE YHAINHEC:] IIepellIe Il

- u " 5
Ha 12 kHUr doabine, YeM B NepBsiH, a4 B TPeTHH — ? yHCJIa KHHAI,

NepenjeTéHHLIX B HepBEI M BO BTOPOH AHH BMecTe?

413, Pemmwre ypaRrmeHme: CrauaH c vk.com/material100
dr—1 7 5H-x 2::—9_ 2(5x4+ 3)

] 1
a) T e e 0} =5 15 2

»

18. NpeobpazoBaHne BbIpaXeHUn,
coAepXawux KBagpaTHble KOPHM!

Mu1 paccMmoTrpenn paja npeoOpa3oBaHMH BBIPDAYKEHHH, coJepiKallux
KBagpaTHBIe KOpHHA. K HUM oTHOocATcA npeodpasoBaHHUA KOpHeH M3 IIpo-
naBejieHndA, JApobu M CTENeHN, VMHOKeHWe W JieJieHue KOpHeil, BhliHece-
HHe MHOKHTEeJA M3-TI0J 3HAKA KOPHA, BHECEHHe MHOKHTENA MoJ 3HaK
kopHA. PacemoTrpum apyrue npumepsl npeofpazoBaHmil BeIpa>keHHH, CO-
JiepsKAMINX KBaJIpaTHbBIE KOPHHA.

Mpumep 1. Yupoctum Beipaskenue 3y5a — 20a + 445a.

» BoiHeceM M3-mojl 3HaKa KOPHA B BEIpaskeHHH +20a wncao 2, a B

BhipaskeHun +45a uucno 3. IMonyuum
35a — \20a + 4/15a =35a — 25a + 125a =
—Ba(3-2+12)=135a. <

INEEERI KeagpaTHbie KOpPHM




B3amenus cyMmmy 3+vHa —2vba +12+ba eeipaskenmem 13+5a, mMbi
BEITTOJTHHJIH IIpHEBeIeHHe IID,I[DﬁHHX cJaraeMeix. 3aniuck MOMHO BeCTH
KOpo4Ye, He BRINMHCLIBAA NMPOMEKYTOUYHLIN pPe3yibLTaT.

‘-3
x4+ 43
» Tak rak 3={J§)2, TO YHCANTENb AAHHOH ApodH MOMKHO npejcTa-
BATHL B BHJIe PA3HOCTH KBaJApPaTOB JABYX BmIpa:keHmuii. IloaTtomy

INIpumep 2. CoxpatTum apods

-8 _ -WB)_ @ V-V _ g g
x++3 x+ 3 x+\B '

Mpumep 3. Ilpeobpasyem apobb -— Tak, uyTo6bl 3HAMEHATENh HEe CO-

V2

Jlepajl KBaJipaTHOI'0O KOPHA.

» YMHOKWE YHMCINATENh M 3HAMEHATelb npc}ﬁn HAa Jz_, NOJIYUYHM

£ ev2 _ _J:E
V2 G2y 2
Mer saMeHHIH ApOOB % TOKJAECTBEeHHO PaBHOH JApo0bIO C"TE, HEe

cojepsKalneil B 3HaMeHaTes/le 3HaAKa KOpHA. B Takux cayuasax cLOROPHT com/material100
4TO MBI 0ocgéofodunucy om uppauuoHalbHOCMuU B 3HAMeHaTese Jpobn.

H]]KME]] 4. Bpiacamum, MedXIOIY KaKHMH DOCHeJOBATeNEHBEIMI IIeJBIMH

41— 3.6

THCIAAMH 3aKJOYMeHO 3HAYeHHEe BHEIDAMEeHHA JE 1"

b OcsoBogumMcs OT MPPANMOHANBHOCTH B 3HameHarene apobu. [nsa

2TOoro yMmHOMHM YHCIHTE: H 3HAMEeHATE b ,qpcﬁn Ha CYMMY v6+ 1.

[Monyunm
1-3J6 _ (4-3/6)/6-1) 46 -306Y+4-36
J6-1 (B-16B+1D (B -1
_J6-3-6+4 V6 -14
61 5

Tak rak 2 < JE <3, To =12 < J'Ei— - 14 < =11, s3gayur,
~2.4 < M ey
3 |
TMoayuaem
3 Y- 5 4

2
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YopaxHeHus

414. Ynpocture BBIpayKeHHeE:
a) 75+ /48— /300; r) V75— 0,1y300 — 27;
6) 378 — /50 + 2418; 1) VI8 — 72 10,58
B) JZLTE—M%—\/E;

415. ¥Yupocrure BhIpaMKeHIe!:

a) 8p —\2p+ \18p; r) V54 — /24 + J150;
6) V160¢ + 2J40¢ — 390¢; 1) 342+ V32 —J200;

B) BV27m —4J48m — 2J12m o) 2472 — B0 — 2.8.

416. BrinoaHuTe AelcTBHA, HCHOAL3VA (OPMYILL COEPAILEHHOIO VMHO-

FREHH S
a) (x+y)x—Jy); 7 (e + by,
6) (a —\o)Na +b); &) (Jm —n¥;
B) (V11 -3)(J11 + 3); x) W2 +3¥;
r) (\'fﬁ-i- ﬁ)‘[ﬁ = \'!1_'[}), s) (\"g T \E)H- CxayaH ¢ vk.com/material100
417. BeimonHUTe AeHCTBHA:
a) (246 +1)(2V5 ~1); r) (1+3J5);
6) (537 - V13)(13 + 57); m (243 —7);
B) (3v2 —23)(23 +3V2); e) (2J10-2)
418. BeinolHHTe HelCTBHA:
a) (JA+T + 4 —T)% 6) (y5+ 26 —\5—2J6).
419. llpeoBpasyviiTe BrIpA:KeHMe!
a) (Vx + Dx - D; 1) (5T — 13)(5V7 +13);
6) (x —a)ix +a); e) (2v2 +33)(2v2 ~343);
B) (Vm + V2)% &) (6 2) +332;
r) W3- xy; 3) (V2 + V18) —30.
420. PaanoxuTe Ha MHOKHTENH, MCIOIE3YA (DOPMYIY PAa3HOCTH KBajapa-
;‘.?B:t::z - T 8) 4a® — 3; oy — 3, roe yp =
6) 5 — ¢’ r) 11 — 1657 e)x —y, tme x >0 mwy > 0.
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421, PasgoxuTe HA MHOJKHTETH BLIpAYKEHHEe:

a) 3+ v’E;
5) 10— 210;
B) Vx +x;

422, Corparure npodn:

a) ¥-5,
b—+5’

el

—
m++6
2"

ﬁ} 6—m
423. Corparure a1pods:
£-=2.
x+ 2

Jo-a,

Ll
ﬂ_ﬂz

a)

o)

) V14 — 75
3) Jﬁ—l—@

r) a—5vo;
1) va —\2a;
e) vJadm + o

) 2- fx ) a-b
x_41 ﬂ \lllf_j_'_u'r{;‘
M b-9. e) 2»"3:—34'!1.
m'fb_ +3 4x- 9y
B) ;rf__'f’: g 3310,
b—x J10
2 +2 23 -3
r) 43, e) J8-8,
V2 53

424, OcroboguTeck: OT HppaIllHOHAJILHOCTH B 3HaMeHaTene Apo0H:

CrauaH ¢ vk.com/materialioo

a) — . %) S5,
V5 bJb 23
3 4 8
6) —; n) = 3) —;
Jb .\'jlrﬂ'—i— 3./2
2 1 35
B) —: e) — - ) ==
(o Ja—b 5.2
425. OcpoboguTecs 0T MPPALMOHAILHOCTH B 3HAMeHATENe Ipodu:
m 3 3
a) —; B) ; i) ===
Jx S 243
1 a 5
0) —; r) —i e) —.
NP 2./3 4,15
426. OcroboauTECH OT UPPAIIHOHATLEHOCTH B 3HAMeHATeNe ApodH:
4 1 43
a) ; B) ——; i) :
J3+1 \.l'rx—..jy T Bfl
1 a 15
0) - r) ———: e) ;
1- \r"E -\:'rﬂ'_+ \":'?_ 2-\!':'_! 4+
§ 6. MNpyumeHeHwe ceoncTe apubMeTUHECKOro KBaapaTtHOro KOpHA 101




427, [TokasKuTe, UTO SHAYEHHE BLIPASKEHUT:
) 1 1
y _
3.3-4 3.J3 .4

1 1
G) — eCTE YHCJIO HppalHoHaILHOe.

5 2J6 5+2/8

€CTE YHCIO PAIllHOHAJIEHOE;

428, Mexay BagKMH 110CHeI0BATENbHbIME LelblMM YHCHAME 3AHJIYEHO
JHAYEHHAR BHI)H}R{%HHH:

a) 1

L s gt §) sty
Ji-2’ J5-3 V10 + 7

3 54 3J:i.?

) B2

429, OcroboguTec: 0T HPPAIMOHAILHOCTH B 3HaMeHaTene Apo0H:

a) ———3 B) e a) 2
:(+\f'_;,.r'1 sfl_—\.'E, 3—2\@1

5 b 12 ; 1

) =& D B+ o hB

430. Horaxure, uro:

a) [2—0.215; 6) \E=$ 92a.

5

CrauaH ¢ vk.com/material100

431, Moxaxknre, wTo uneaa 2 — V3 u 2+ B ammsorest szammmo oOpar-

f 1
HBEIMH, A4 YHCJAa 2+/6 -5 u T — NPOTHBONOJIOXHBIMI.
2+6 4+ 5

432. Cpenu  umcen 1543 —442, 6-—12, J80-5J3, 75 —4.5,
1 1
2J3-6" 675 - 32

NPOTHEBONONOMKHEBIX uncen. Haitagure 3t napsl.

eCTe IIapa B3aHMHO D'ﬁ})&THEIX THCeJI W Tapa

9-x¥  8x

. — 2 W HaliauTe ero 3Haye-
4x x24+6x+49

433. YupocTHTe BBIpAMKEHNE

HHe mpu x = —2,5.

434. PemmuTe ypaBHeHHE:

a) 2L, 2 X 1o 6) ¥

-10 5-2
2 3 3 £=2,5.

6 4
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4335, [lnomans KOJIbIE BbIYHCIHETCH | | B\
o opmyre § = n(R? — ), roe
R — panwyc BHeIIHero Kpyra, a | 42 2147678710
f — DPAJUYC BHYTDEHHEI0 KPVIa. i 0
Bripasute IR wepes S u r. 1—9 =

\R

=
\

\
=Y illl

436. Hamumure a1 Kammoll mopa- —4 \
MO, H300paeHHoH Ha pHCVHEeE
21, vpasHenue, rpalMKOM KOTO-
poTO SBAAETCHA DTA MPAMAST,

I:;_..ri' =4

Puc. 21

KOHTpONBbHBIE BOMNPOCHLI U 3aAaHUN

Ha npumepe sbipaxenws 3y NOKAKUTE, KAK MOXHO BHEGTU MHOXM-
Tenb Nnog 3HaK KOPHS.

Ha npumepe BbipaxeHns +8a nokaxute, Kak MOXHO BbIHECTA MHOXM-
TeNb W3-N0OJ 3HAKA KOPHA.

O | 1
Ha npumepe BblpaxeHmn — u ———
N Ja + b

ANTeCH OT WMppaunoHaneHOCTKW B 3HameHarene npoﬁu.

noKaxuTe, Kak MoxHOo ocesobo-

CrauaH ¢ vk.com/material 100

,HJ'I.E mex, Kmo xosem s3Hamb Ooavuie

19. MNpeobpa3zoraHne ABOWHbLIX paauKanos

CropoHa a, DPaBHIABHOIO NATHYTI'OJLHUKA, BIHCAHHOTO B KPYI' pa-
auyea R, sblumcianercsa 1no opmylie

1
;=53 B\10 2V5.
Bripamenne \,‘10—2\2’5, BojgfLlee B a1y QopMyIly, HMEeT BH]L

\a +b~J'E,

rage &, b, ¢ — HEKOTOPbIE PALMOHAIBHBIE 4HCJA. BhipaseHue TAKOIO
BHIa HASLIBAIOT JGUUHBLM PUOUKAILM.,

B npeobpazopaHHAX BBIpaMeHHIH, colep:HalllMX IBOHHEBIe pajgHKa-
JIbI, CTPEMATCH O0CBODOIMTRCH OT BHEIIHErO pPAJHESIS. JTO HETDPVIHO
CAeNATEL, KOTJa BLIpAajKeHHe, CTOAMEee oA 3HAKOM pPagnuKana, MOMKHO
OpelcTaBHTE B BHJe KBajpaTa CYMMEI HIH KEaJpaTa pasHOCTH.

Ona 71ex, KTO xo4eT 3HaTe Donbwe 103



IIpumep 1. OcpofogmmMmca oOT BHEIIHEr0 pajgHKAalIaA B BHIPaXXeHHH

J41-125.

» IlonwiTaeMca IpeACTABHTE BeIpaskeHme 41— 125 » BHIe KBajgpara
PasHOCTH JABYX BuIpa:keHmii. Ilna sroro 125 OyleM paccMATPHBATEH
KaK YABOEHHOE NPOM3BeJleHHe JIBYX BhIpakeHHil, a 41 — Kak cymmy
HX KBaapaToB. BrnipakeHue 125 momno IpeACTABHTE, HAIpHUMep,

Kak Z-G-Jg MIN Kak 2-3-2\:!5. IMposepka yOemxjgaer HaAcC, YTO

HMEeHHO B HepBOM CJyYae CyMMa KBaApaToB MHOMKHTedeil 6 u J5
pasaa 41. 3aauunT,

J41-12J5 — /36— 2 6: 5 + 5= (6 V5 = |6— 5| = 6— 5. <

IIpumep 2. OcpobGoamMca OT BHeEIIHEIrDO pajHKala B BHpaKeHHH

J61+ 283,

[Torkasxkem, KaK MOKHO PeIIUTb 3Ty 3ajJa4uy, HCNONb3YA Memod He-
onpederéHnblx KoapPuuuenmos.

» IlycTe 1,‘61 +28v’§ =a—|—b\"§, rae a 1 b — HeKoTOpBIe UHCIA,

CrauaH c vk.com/material100

Torxa (a—b\;"?_:}2=61+28~f§ i | a—hJ?_, =0. 3xaumnr,
a’ +2aby3 + 3b* — 61 + 2843.

a’+3b*=61, |a® + 3b* =61,

Orciona
{2@:23, R T

Brimumem Bee mapwl nennix uncen (a; b), ama xoropnix ab = 14:
(—14; —1), (=75 —2), (-=2; —7), (-1; —14), (1; 14), (2; 7), (75 2), (14; 1).
Mz stux nap BeibepeM Te, KOTODPHIE YAOBJIETBOPAKT YCIOBHAM

a’ + 3 =61 ma+ b\/g = 0.
Herpyaao ybeamThCcs, YTO TaKafd napa eIWHCTBEHHAdA — 3TO mapa

(7; 2). 3gaunr,
J61+ 283 =7+ 2J3. <

B rex cayuanx, Koraa @ = 0, b # 0 u passocts a” — b pasHa kBa-
APaTy PamHOHAILHOTO YHCI4, OCBODOAMTLCA OT BHEITHETD PajHKana B

BEIDAKEHHUN (@ * Vb momHO ¢ MOMOTIEIO JopMYyabl deolinozo padurxana:

<

aiJE=\f“+‘Jf"’i\(“‘ S
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B npasoii wacTi aT0oH (GOpMYIBI 3AaMHCAHO HEOTPHIATEJLHOE WHCJIO.
[Torkaskem, uTO €ro KBajpaT paBeH a T Jb:

2
.
2 - 2
=ﬂ+\,‘a2—bi 2 ”2_(‘32_“4-&_ &b —at+b.
2 2

2

IMMpumep 3. OcroboguMcHd 0T BUCHIHENO PAJAWKAJA B BLIPAKCHHH
V57 — 2024,

» Ilo dopmyae gBOWHOro pagukKaga uMeeM

J57— 2024 - J:‘i? +57° - 2024 Jﬁ?— J57% - 2024 _

2 2

\(57+ JIEEE_JET—JIE% =J57 +35 _\/57—35 5l 4
2 2 2 2 T

OcpoboskeHe OT BHENIHEro pajHKala Henojgbavercsa B npeobpaso-
BAHMAX BBIPAKEHHH C NepeMeHHBIMH, COAeP:KallAX ABOHHBIC PagUKaJILI.
CrauaH ¢ vk.com/material 100
IIpumep 4. YOpocTHuM BEIpa;keHHe

JEa—ﬂ-Jaz—:l +ya—2, rae a = 2.

P IlpegcraBum B ABOMHOM pajHKAaje MOJAKOPEHHOE BhIDAXKEHHUE B BHJE

(a +2)— 2Ja’— 4 +(a— 2).
Ionyumm

\/{a +2)=2a’— 4 +(a—2) +Ja— =J{ﬁ."a+2—1||'a—2)2+,|l'a— =

=|lya+2-yJa-2/+Jya-2=ya+2-Ja-2+Ja-2=Ja+2. <

YnpaxHeHus

437. OcpobomgHTeckE OT BHEIIHErc palHKala, OpeJcTABHB IIOIKOpPeHHOE
BhIpAMieHHEe B BHIE KBajaparTa:

a) 6 +2v5; 6) \11—447.

438. Hafinure sHadeHHe BHIPaKeHHA:
a) Y11+ 62— 2; 6) V27— 5V8 + 2.

[na 1ex, KT X04eT 3HaTh Donblwe 105




439. OcsoboauTecs OT BHENTHETO PAAWKANA, MOAL3YICH (DOPMYNOH ABOLI-
HOTO pagikKaia:

a) 55 +v216; B) 17 + 288 ;
6) \86 — V5460; ) /32— V1008

440. Ynpocrure BeIpAMKeHMe, BLIUUCIUE IDPEIBADUTENILHO IHAUEHUE a°,
CCJIH:

a) a =11+ 85 — 11— V85
6) a=13+B+y3-

441, fAsnserca a1 PaHOHAJABHBEIM HJIH HPPAIHOHATLHLIM YHCIOM 3HA-
UeHHEe BBIpaKeHHA:

a) {13+ 43 — 13 -443; 6) V192434 + 19 + 2347

442.|OcBobGoauTech 0T MPPATHOHAJILHOCTH B 3HAMEHATeNJe APOOM:
334 J1 5) VB +4/3 5) W5-2
J4ﬂn W6 -3 W5 +2

443. HafianTe 3HAYEHNNE BLIPAKEHHA,
2+ V3. 2+ J2+ VB -2 {2+ V3.

444, JToxamTe, 9TO BEPHO PARCHCTRO:

a) J1n+JéZ+J:‘u+JGE;J§+J§+J’;
) \/9+#E—J2_U—Jﬁ_ﬂ=1+\f§—u’5.

445, YupocTure BhIpAMEHHE:

a) J—+v'r_, roe b = 1;

CrauaH c vk.com/material100

kY

c‘, rie ¢ 4,

446. OcBoboayTeck OT BHEITHETO pajWKala B BhIDAKeHHH:

a) {Ja+2\a—1, ecnn a = 1;
6) ya+b+1+42Ja+b—\Ja+b+1-2Ja+tb, ecnma + b > 1.
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447, MapecrHo, uro upeaa a 4 & HaTypalbHble. HBasercs JH HATYPAIIb-
HEIN TITCTI0;

a) a + b; a)a — b; B) ab; ry —7

= -

448. HzBecTHO, uTO uHcna a ¥ b mensle. fApndeTca JH LIelbIM 4YHCIO:

a) a + b: 6) a — b; B) ab; r) % b = 0)?

449, HMapecrHo, 4ro 4Hena 4 M 6 pALMOHAIBHBIE. ABIAETCH M DALIHO-
HATLHBIM YHCIO:

a) a + b; 6) a — b; B) ab; r) % (& = 0)?

450. JoramRuTe, 4TO €CIH YHCJIA X U i YETHEIE, TO YETHBIM OVIET YHCIIO:
ay x — s D) xy; B) 3x + y.

451. HM3BecTHO, 4TO UHcIa X H } HeudeTHHIe. Byaer IH YEeTHHIM HJIH
HEUYETHBIM YHCIOM:
a) cymma x + ys
D) pasHocTe X — U CxauaH ¢ vk.com/material100
B) mpomsBegeHue xy?

452. HasoBure:
a) NATh NOJOKHUTENbHBIX uncen, Merbmux 0,002;

1
6) nATH OTPHIATENBHBIX YHcesa, BoJBIITHX —ﬁ:

B) OATEH YHCe], ODONBIIHX H MEeHEBIIHX .

ba|

3

453. IlpencraresTe B BHC OCCKOACHHON JICCATHYHNON TMePHOAWTCCKON
IpobH TIHCIO:

11,

a) Em B} ﬁi .E:l' E; ) Ev
T 1 T 12
ﬁ} "E! P] ﬁr E} "E! 3} E'

454, HazosuTe aBa panMoOHAJLHEIX W JBA HPPAHOHAJLHBIX UHCAA, 34-
KJIYEHHBIX Me:ny umcaamz 10 m 10,1.

455. UapecTHO, UTO UHCI0 ¢ padHOHAJLHOE, a YHCAC b HppamlHoHAIL-
Hoe. Byjer au panMoHAIBHBbIM MM MPPALMOHAIBHbIM 4YMCJI0:

a) a + b; o) a — b?
OononHurensHeie ynpaXxHeHWws K rnase I 10?



456, HatiamnTe amavcHie BLIPAMKCITHA:

a) 0,34/289; B) 1 =13 1) 240,0121 4 V100;
A 4 1 JH
0) —440,81; T) W_ :’ﬁ; 2,89

457. HalinuTe 3HaveHHe BLIpA:KeHHA:
a) 5x—10 opur x = 2; 2,2; 5,2: 22;
6) 6 -2y mpu y = 1; —1,5; —15; —37,5;

3+ vx
3—\x

r) Y2a-b uppa=0,b=0; upua=4,b=7.

B) npu x = 0; 1; 16; 0,25;

458. Pelnure vpasHeHue:

a) 5vx = 3; LS 1) 1++2x =10;
1x
0) ?é——‘=1; r) Jx—5=4; e) 3Jx—5-4
X

Cravad ¢ vk.com/material100

459. Pemnte ypaBHEHHE Jl—l— 2+ JVx=2.

460, Mosger na;
a) cyMMa JBYX HPPaAlHOHANBHBIX 4YHce] ObITh PAIMOHAIBHBIM UH-
CILOM
0) TpoOW3BCACHHEC PATTMOHNANLIOTO W WPPRATIHOHANLHOTO YHCEeT DRITL
PALHOHANBHEBIM YHCIOM?

2
461. IIpuBeguTe OpUMep YpaBHEHWA BHIA X~ = @, KOTOpOe:
4a) HMeeT JBA PALHOHAAbHBIX HOPHS]
0) WMeeT JIBA WPPaANHONANLALIN KOPIA;
B) He HMeeT KOpHeH.

462. YramuTe JONVCTHMEIE 3HAUYeHHA OepeMeHHOM X B BhIpAMEeHHH:

a) Va'; B) |2 +1; 1) V-«
6) Vxi; r) (4-x); &) V-2
463. ITpy KaAKHUX 3HAYEHHSX 4@ U H IMeeT CMBICT BRIPAXKEHUE!
a) vab; B) M; 1) m -
6) N—ab; ) Va?; e) V-a??
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464. IIpyn KaxUX aHaAYeHHMAX DepeMeHHON X HMeeT CMBICT BLIpa)KeHHe:
4 1 5
a) —; 6) L B) ?
Jx Nx +2 Jx -1
465. HalimuTe sHauyeHHe BhIpa:KeHHA:

a) 0,16 +(2.0,1); r) (3v3)? +(-343)%
6) (0,2110)%+0,5\16; ) (5v2)7 —(25)%;
) V144 — 0,5(/12)% e) (—3V67 —3(6Y.

466. Paccrosdue Mexay ABVMH TOYHAMH HOODAMHATHOM ILIOCHKOCTH
A(xy; y) n B(xy; y,) BRIMHCISETCS IO (QOpMYJe

d=\{{x1 _xzf + (Y _!"'zf-

Borumcanre paceroanue medway touxamu A(-3,5; 4,3) u B(7,8; 0,4)
¢ MOMOINBI0 KaJbKYJIATOPA.

467. CparnwTe 9mcja:

a) 7.5 u 7.6; r) V2,16 u \/% w) VT u 2,6;
6) JD,] un JU,DI; ) \E 17} E; 3) 3,2 m JE,S;

CradaHx ¢ vk.com/material 100

B) \/;: u 0,3; e) \g u J0,(3); m) 1,23 u 1,1.

468. C poMolbio rpadHEOs BhIACHHTE, CHOJALHEO KOPHEH MOMeT MMeTh
IIpH PAa3JHIYHBIX SHAYEHIAX b yI}H.BHHHI‘IE‘:

a) \’{_:I-i-h; 6) J;=—A'+f?.

K naparpacdy 5
469. Beiuncanre:
a) 4/196- 0,81- 0,36; B) 0,87 -49 +0,82-49;

6) Jl%-ﬁ%- 0,01; r) \1,44-1,21-1,44-0,4.

470. HalimuTe sHaueHHe KopHA:

149% 767 |
4572 — 3842’

98 | 145,57 — 06,57
ﬁ} 2 a?t P) 2 g’
176-—-112 195,57 — 31,5

OononHureneHele ynpaxdHedHua k rnaee || 109

165° -124%

a B
) TV )




471. Beruncaonre:

_

a) 15v20-0,1V45; zy 88,
0,440,2

6) 0,3v10-0,2415 - 0,5V6; ) ,:.n\g_
o)

472, Uzsectno, uro a < 0 u b < 0. Ilpencrasbre BhIpaeHHE!:

a) Vab B Bume TpoMBRCAEHNA KOPHCIT;

—
i s
6) \/E B BH/IE YACTHOTO KOpHEi.

473. Hajjnure sHavyeHue BhipaseHus (eciy OHO MMeeT CMbIc):

) J-12%  s) Vo105 1) (=157

6) —V10%; r) —J(-117; e) —(-25)%
474. Beruncanre:

a) 3\/(—?: r) 0,1v2"; 7K) —W3

6) —210°; 0 018 8) 2,5((-0,1)".

B) —3V5*; ¢) 100y/0,1';

475. Hadigure 3maieniic BRIpaKeHHUA;

a) V4%; r) V25'; x) J750- 270;

6) V9% 1) J8-162; a) J194-776.
8) V16°; e) /96 -486;

476. IIpu xaEux 3HaAYeHHAX X BePHO PaBeHCTEO \/F = N{; ) ?

CradaH ¢ vk.com/material100

477. IIpn KaKHX 3HAYEHHAX HOePeMeHHOII BepHO PABeHCTBO!

a) Jy_"=y2: B) Vx® —x? 1) Vat = —d;
6) Va'” = x°; r) Vel ——¢%; e) VB' —b'?

478. IlocTpoiiTe rpaduy PYHKIHE, 3aJaHHOH (QOpPMVIOH:

- |
a) y:%: B) y=x\/§;

¥ 'llq '
) y=_3:f: r) y=—x\/;.
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479, IloctpoliTe rpadHE GYHKIHH I — ,4x|.

480. TIpeodpaayiiTe BHIPAKEHNE:

1
a) va'b'; m 5

i

12
ﬁ} \JbECH1 roe h .-:-: ﬂ, ("'} 61{] » A€ b U;
r A sl
B) 16x'y""; 1'#’;, rae x < 0, y < 05
r) 40,25p°y°, e p 2 0, y = 0; a) 29 7, THe € < 0, a > 0.

481. ( Sadaua-uccaedosarue. ) BepHo KU, 94To IpH N1060M HATVPAIBHOM 7

3HAYeHWe BhIpaXKeHHusd \fn{n +1n + 2n + 3)+ 1 ApndAerca HaTy-

paJbHBIM YHCIOM?

1) BribepuTe IpoH3BOJIBHOE 3HaUeHHe 1 U IIPOBEphTe, ABAACTCH JH

HATYPAJBHBIM 4Y4MC/J0OM COOTBETCTEVIOLIEE 3HAYEHHE HOPHSHA.

2) IMogymafiTe, KaK yA00HO CTPYINTHPOBATE MHOMKHTEIN B IPOUIRE-

meHun n(n + 1)n + 2)}n + 3), uToHH IpecTaBHTE HNOJKOPeHHOE

BbIpAMKEHUE B BUIE KBajApara.

3) BrmoaauTe mpeofpasoBaHus W jgaliTe OTBET Ha BOMPOC 8aiam.com/matenalloo
482. Yupocrure BhipasieHue:

a) \(-a)’; 6) V(—a)(-b)*.

K naparpady 6

483. BriHecure MHOMHUTENb M3-110] 3HAKA KOPHA:

a) 0,5v60a”; 8) 0,1 x.r'iﬁ{]x"*; x) av18a’p;
6) 2,1v300x"; r) 0,2v225a’; e) —mV48am”.

484. CpaBHEETE UHCIA!

a) 0,2J200 u 10V8; 5) 0,5v108 u 93;

6) 7 E u 0,8+50; r) gJﬁ_S o 4,528,
485. PacnionoxHuTe B MopAIKe BO3pacTaHHA YHCTA:

H}Eﬁ,@HT\jE; B}SJ_ v'r_111:20
. V17T 1 V625 r) 1240,5, V89 u V160

6) 5

h.-|-'.|
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486.

BruimomnuTe yMHOMKEHHE:

a) Vx(Ja — Jb);
6) (x + Jy)x;
B) Vab(Ja + Jb);
r) Jm —Jn)mn;

1) (Wx +J2Vx — )
e) (Vo — Vb)(3Va + 2vb);
#) (24a +Vb)BVa — 2Vb);
8) (4vx — 2x)(Jx — 2x).

487. ¥YnpocTHTe BHIpa:KeHMe:
a) (1—Vx)(1+x +x); r) (Nm —n)m +n+ Jmn);
6) Wa + 2)(a— a + 9); ) (- )+ —xdy).
488. IlpeacTaRbTe B BHIE KBaApaTa CYMMEBI HJIH EBAaJpaTa pPasHOCTH BbI-
paskeHue:
a) x—-4yx-1+3; 6) y+2Jy + 2+ 3.
489. Jlogamnre, UTO;
a) 6 +42 =2+2; 6) \8V3+19 =43 +4.
490. Hailigure sHauYeHUE BRIPAKEHHS: , o
_ ‘ CradaH c vk.com/material 100
a) x° — 6 npn x = 1++/5; B) x°— 4x + 3 mpwu x=2+J§;
6) x° — 6x npn x =38-/3; r) ¥ — 8x + 5 upn 1‘=3"2"E.
491. JokamxuTe, UYTO 3HAYeHHA BLIDaAKeHHH
JT+4V8 +4T-4438 u JT+443 .J7T-48
ABJNAITCA HATYPANBHBIMH YHMCJIaAMH.
492, JoxkamuTe, YTO 3HAUYCHHE BRIPAMKEHHI €CTh YHCIO PAIlHOHANLHOE:
1 1 1 1
_ . 6 - i
a) 3J2-5 32+5 ) 7T+29 T7-2J6
493. IHaiiauTe 3HaYeHHe BHIpAXKeHId:
- o
a) = ‘rzr}*f:3 LR "E;
11-2430 11+2J30 Vv +y3  5-43
6) 5 ,_ 5 . 114421 11-421
3+2V2 8-2/2 11421  11+421
x* 3xy+y"”

494, Haiipure zHavenue npodu npu X =3+ J5 u y=3-45.

x+y+2

IMELERI KpagpaTHbie KOpHU
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495, Coxparure gpodn:
) xx ;;Jy, 6) 242 — x/x

«J';—JE' 242x 42

496. CoxpaTure IpodhL:

‘J"_ - ‘.-"'n'_? ) 6) a— \"'LE+ a
l'.l:'»,,lillvﬂ'_-I-I!T-n.‘r'lgdr ﬂ-\:I'E- S\I'E -
497. Cogparure a1podb:
o ST, 9a
J35 15’ 36 -2/2°
fi5 -5 g LR,
) To-io 246 -
498, Coxparure ApodnL:
& 210 -5 6) (10 -1¥ -3
4-10’ Jio-3-1’
499, Ocpobopurecs 0T MPPALMOHANBHOCTH B 3HaMeHaTene apodu:
— CradaH ¢ vk.com/material100
a) 1+4a_ 6) x — Jax _ 8) 243 -3
' adx 5B
500. OcroGoanTech OT MPPAITHOMANLIOCTH B 3HaMeHarTene Jpol0u:
a) .uf:-;'E 6) aJEJ_erE_ 8) 2—3_.15
by Jab ' 42
501. OcpoboguTeck OT HPPAIUHOHAILHOCTH B 3HaMeHaTesJe ITpobH:
El) J'_ t y B) 1-2x | 4x,
Je-Ju 1-2Jx
5) 9+3J&+H_ r) ﬂ?b+2a,f5—4
3+va afb +2
502. OcBobojguTech OT HPPALHOHAIBHOCTH B UHCIHTeIe JpoOH:
} \'Ir__ \..'If.l;_ E] T— \'I(E
Je _a+a
5) a+ b r) ymn+1
aJb A mn—Jmn +1°
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903, OcBoboguTeck 0T UPPAIHOHAIBRHOCTI B 3HAMEHATeIe APoOM:

1 1

a) Jﬁ+J£{+1; o J5-J3+2’

Vx -2

504. TIpy KakoM B3HAUEHHH X IpOOL Py

NpHHAMaeT HanboIbIIee

3Hauenue?

505. YupocTuTe BRIpaKeHHE!

a) 15\/%—\!16{}: ) 6 1é_.fﬁ;
6) 135+ 10,0,6; r) u,ﬁJﬂﬂnE.

506. YupocTuTe BREIPAREHUE:

a] [ 1 &y 1 " ‘U_]-
X+ I.J’_EI x—.rw."_;_; 2’
6 [ _a ],ﬁa--al‘*
Na-b Jatb) 2 7

Crkayan ¢ vik.com/material 100
507. lloramure, 4TO 3HAUEHUE BblPAMKEHUH

Jo+49 14 + b+ 49 + 14V

mpu 0 = & = 49 we 3arucHT oOT b,

508. ITocrpoiite rpaduxu OyHELMIL:

y=x;

y=Jx=3;
y=x+3;
Y= Jx—3;

y= . Jx+3.

509. Tlocrpoiite Tpadgui GyaRIUH y =
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el YPABHEHUE U CUCTEMDI
YPABHEHUU

B 3T0A rnaBe Bbl CAEnaeTe HOBLIWM wWar B uay4eHun anrebpsl. Boul Oyne-
Té pewaTb HOBblE BWObl YpaBHEHWA C OAHOW NEpPEMEeHHOW W Npexae BCero
Hay4YiMTeCb pewaTtb KBaapaTtHolie ypasHeHusa. Bol y3HaeTe dopmyny KOpHen
KB3OpaTHOro YPaBHEHWHA, KOTOpas NO3BONAET BbIMMCNHTL KOPHW 'y‘{JEBHEHHﬂ
no ero koadgduumeHtTam. 31y hopMyny Bbl CMOXETE NPUMEHATL HE TONBLKO
Ha ypokax anredbpbl, HO W Ha ypokax reomeTpuu, GU3IKMKKU, MHPOPMATUKN.
Bui ¥aHaeTe 0 CywecTeoBaHWUK 3aBUCUMOCTW MEXLOY KOPHAMK KBaapaTtHoro
ypagHeHua wn ero koadduumeHtamu. Dopmynbl, Bbipaxawwme 3Ty 3aBu-
CMMOCTL, Bbieen B koHue XVI B. ¢dpaHuysckuin matematuk @padcya Bue
Bbl gertanbHO NO3HaKOMUTECH C KBaAPaTHbIM TPEXYNeHoM: y3Hae ,L’EHHK
KUX cny4asx v kakmm obpa3om kKBaapaTtHbid TPEXYNEH MOXHO pasnoXuTb
Ha MHOXuTenn. Bbl Bypete pewarts HecnoxHbie ApOOHbLIE paunOHanbHbIE
?DEEHEHHH M y3HaeTe 0 BO3SMOXHOM NOHBRAEHWW NPpKW KX pPeweHrn TaKk Ha-
3blBAEMbIX NOCTOPOHHWUX KOPHER. 3HAKOMCTBO C HOBLIMW BMOAMW ypasHe-
HWIA NO3BONUT BaMm pewats bonee pasHoobpa3sHbie TEKCTOBLIe 3apayn. Bol
npoaonxuvute HE}-"-IEHHE ‘ﬂ}EBHEHHﬁ C AsymA nepemMeHHsiMn 11 X CUCTeMm;
npu atom ByayT paccmatpuBatbCA kKak rpadwuyeckwe, Tak u anrebpaunye-
ckue cnocobbl MX peLlueHus.

BAIPATHOE YPABHEHUE WU ErO KOPHM

20. HenonHble KBagpaTHbie ypaBHEeHUN

Kaxjpoe n3 ypaBHeHHI

: 4
-x*+6x+14=0, 8 -Tx=0 x*-5=0
HMeeT B/ 3
ax* + bx + ¢ =0,
Tge ¥ — IepeMeHHas, i, b 1 ¢ — uyncnaa.

§ 7. KeagpartHoe ypasHeHWE W ero KopHW

}(kmm;materialmﬂ
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B meprom ypasaenmun a = —1, b = 6 1 ¢ = 1,4, BO BTOpOM — ¢ = 8,

4
b=—Tuec=0,Bmernem —a=1,6=0mnuc¢ = ~5 Taxwe ypaBHeHHA

HASBIBAIOT KEAJDUMHBIMU YPUGHEHUIMLL,

KEragpaTHBIM ypaBHeHHEM Ha3bIBaeTCH
ypapHeHNe Buia ax- + bx + ¢ = 0, rome x — IepeMeHHad,
a, b 1 ¢ — HeroTopble yucaa, npuuém a = 0.

Yuyena ¢, b 1 ¢ — roadhuuMeHThl EBAIPATHONO ypaBHeHud. Yucno o

HASBIBAIOT HNEPBEIM KOXDPHIMEHTOM, HHCJA0 # — BTOPEIM Koa(pHIimeH-
TOM H YHCJIO ¢ — CBODOJHBIM UJeHOM.

B mamgom us ypasHenuit suga ax® + bx + ¢ = 0, rge a = 0,
HANOONIBIIAS CTEeNeHL HepeMeHHIoN x — KBagpar. Orcioga M HazBaHUe:

KEBAJAPATHOE YPABHEHHE.

SaMEeTHM, 4YTO EBAAPATHOE VPABHEHHE HAZBIBAKIT €1UE YPABHEHHEM
BTOPOM CTENeHH, TAK KAaK ero JeBafd YacTh €CTh MHOTOWICH BTOPOH CTe-
[IeHH.

KpanparHoe ypasHeHHe, B KOTOpoM rosdduimedTt upu x° pases 1,
HASLIBAIOT HPUBECOERHBLM KeulpamHbim ypusrernuem. Hanpumep, npu-
BeJEHHBIMH KBaJpaTHBIMI VpaBHeHHMAMH ABIAKTCA YpaBHeHHA

11x + 30 =0, x* —-6x =0, x°— g8&a4gcvkcom/materiall00

Ecnin B KBAApaTHOM YpaBHeHHW ax° + bx + ¢ = 0 xors 6B OAUH U3
Ko3(QUIIMeHTOB b WM ¢ paBeH HYIK, TO TAKOe ypaBHeHHe HA3LIBAIOT
HENOJAHBLM xﬁaﬂpamumm ypaaneruem. Tax, ypapaerus —2x¢ + 7 = 0,

3 — 10x = 0 u —4x° = 0 — HemomHBIE KBaJpATHLIE YDPABHEHNA.
B uepsom uz Hux & = 0, Bo Bropom — ¢ = 0, B Tperbem — b =
ace = (.

IIeHmIHLIe KBaJipaTHBIe YpaBHeHHA OBIBAIOT TPEX BHAOB:
1).‘:11: +ec=0, rue ¢ = 0

Z}ax + bx = 0, tme b # 0;

3} ax® = 0.

Pacemorpunm pelleHMe YPABHEHMH HAaMI0I0 M3 9THUX BMIOB.

ODpumep 1. Pemuum ypasnenwe —3x° + 15 = 0.

b IlepeHecém cBOOGOAHBLIN 4YJieH B NPABYK YACTh YPABHEHHMSA W pasie-
JuM obe dactTH NOJYVYHBIIErOCcHA YpaBHeHHA HAa —3:

-3x* = -15,
x2 =5,
OTcioaa
X :\ﬂ':; MaIn .x‘:—\r'g.

OrserT: q%; —\Ej.

YpasHeHWA W CUCTeMbl ypaBHEeHWiA



Mpumep 2. Pemuwm ypasmuenne 4x° + 3 = 0,

» llepenecem cBOOOAHEIN 4jJeH B NPaBYK HacThk YpaBHeHHA W obe ua-
CTH MOJYUYHBIIETOCs ypaBHEHHH pasnenum Ha 4:

4x* = -3

Tak kak KBagpar uMcjaa He MOMKET OBITH OTPHIATENBHBIM YHCIIOM,
TO TOJVYHBIIEECH YpaABHEHHE He HMeeT KopHeil. A CTI€/I0BATENBHO,
He MMeeT KOpHeH M PaBHOCHJIBLHOEe emy ypaBHenme 4x° + 3 = 0.

OTBeT: KOpHeil Her.

Boobme ana pemeHHs HENOJHOTO KBAJAPATHOTO VPaBHEeHHA BHAA
ax® + ¢ =0 upu ¢ # 0 IepeHOCAT ero cBoGOAHLIN YIeH B HNPABYIO YaCThb

c
H IeJAT obe yacTwH YPpaBpHeHWA Ha d. HG.TI}“JIHIGT YPAEHeHHe I‘ = ——

i i
paBHOCHJILHOE VpaBHeHHI0 ax” + ¢ = 0.

&
Tark max ¢ < (), T0 —;#U.

C
Ecam —=>0, TO ypaBHeHHe MMeeT JBA KODPHH:
a
ﬂ C C
II =—|—-— H xz = _[——,
\ a a

e 0 = CkayaH ¢ vikcom/materiallio
L]

Ecnnu TO YpaBHeHHe He HMeeT KOpHeH.

Mpumep 3. Permmwm ypammenwe 4x° + 9x = 0.

P PaznokuM JIeBVIO YaCTh VPABHEHHA HA MHOMKHTEJIH:
x(4dx + 9) = 0.
OTcioga
=0 umm dx + 9 = 0.

Peminm vpaBuenmne 4x + 9 = 0:

OTrgeTr: 0; -2%.

Boobuie ana pemieHHsi HEOOJHOTO KBaJAPaATHOTO VPaBHEHHA BHIA
ax* +bx =0 npu b # 0 pacKIaARIRAIT ¢T0 JEeBYVIC HaCTEL Ha MHOIKHTCTH
H IIOIVYAKT ypaABHEeHHe

x(ax + b) =

IIpouseenesde x{ax + b) papHO HVIIK TOTJA H TOJBEC TONa, KOr'Ja

XOTs ﬁb] OOHH H3 MHORATEISA 'E)HBEH HYV.IIH}.

=0 unu ax + b = 0.

§ 7. KBagpaTHOg2 ypaBHEeHWEe W ero KOpH! 117




Pemasa ypasmenue ax + & = (), B xoropom a # (0, saxoguMm

ax = —b, x=-£.
4}

CrnegopaTelbHO, OpoH3BedeHHe X{ax + b) obpamlaerca B HVIE IpH
b 2
x =0 un npu x=—-——. Kopeamu ypaBHenusa ax” + bx = ( aBngiorca
1

b
yucaa 0 n ==

BHAYNT, HEMOJHOE KBAJpPATHOE ypaBHeHWe Buaa ax- + bx = 0 mpu
b #= () Becerga MMeeT ABA KODHA.
HenonHOEe KBampaTHOe YpPaBHeHIe BHAA ax’ = ( paBHOCHJIBHO YpaB-

HeHHIO x° = 0 M 109TOMY MMeeT elMHCTBEeHHEIH KopeHb (.

ynpaxHeHuns

510. ABnseTess U KBALPATHBIM YVpPaBHEHHE:

a) 3,7x* —5x+1=0; B) 2,1x% + 2x—§—.u; m 7¢ — 13 = 0;
6) 48x° —x"— 9=0; Mx+ax —1=0; g) —x'= 07
11. Brimumurte xoah(pHOEeHETE KBAAPATHOTO YpaBHeHHA: Ckaqad ¢ vk.com/material100
a) 5x% — 9x + 4 = 0; r) ¥ + 5x = 0;
6) x? 4+ 3x — 10 = 0; x) 6x* - 30 = 0;
B) x> — 8x + 1 = 0; e) 9 = 0.

Kaxkne u3 nadHbIX ypaBHeHMH ABJIAKOTCH NPHUBEJAEHHBIMH KBajpar-
HBIMH VpaBHeHHAMH?

512. IIpupegure npUMepbl HENONHbIX HBAIPATHBLIX VPABHEeHMIH pas/imu-
HBIX EBHJ0B.

513. HaligyTe KOpHH VpaBpHeHHA:

a) 4x* - 9 = 0; B) -0,122 + 10 = 0; ) 6v? + 24 = 0

6) —x* + 3 = 0; r) .ff—%=0; e) 3m* — 1 = 0.

514. PemnnTe yvpapHeHHe H VEA:KHTe NpHONMMKEHHBIe 3HAUYEHHA KOpHel
¢ TogHOCTREI 10 (0,1 (BocmnoassyiTech KAIBKVIAATOPOM):

a) 2x* — 17 = 0; 6) 3¢ — 7,2 = 0; B) —p° + 12,6 = 0.
515. PemmnTe ypaBHeHHe:

a) 3x* — 4x = 0 B) 10x* + Tx = 0; n) 62° -z = 0;

6) —5x* + 6x = 0; r) 46> — 3a = 0 e) 2y + i = 0,
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316.

a18.

3519.

520.

522,

523.

525.

2526,

Pemmure ypasmenmne:
a) 2x% + 83x = 0O B) Bu® — 4u = 0; 1) 1 — 4y* = 0;
6) 3x* — 2 = 0; T) 7a — 14a®= 0; e) 2x°— 6 = 0.

Bepro n1u yreBepsienne:

2 ..
a4) HenoJHOe KBaJipaTHOEe YpaBHEHHe e = 19 = 0 He nmeeT KOPHei;
0) HenosHOEe KBajpaTHoe ypaBHeHue x° + 19 = 0 He umeer KOpHeii;
B) HENoOJIHOe KBajpaTHoe ypaBHeHHe X~ + 19x = 0 He mmeer KopHEeii?

Hafipure sHauedud LepeMeHHOR ¢, IPU KOTOPBLIX:

=2
a) 3HaueHHe BhIpa)keHHsa 5a° + da — 6 pasHo 24;
6) 3uadenue Buipasxkenus ala — 4) pasuo 60.

PemuTe ypapHeHME:

a) 4x* - 8x+7 =2 +x+7; 3)10—3x3—x3+1n—x,
ﬁ]—ﬁyfz+8g;-l-8=8y+3; P}1—2J+31‘; —21;+1
HaliniiTe KopHH ypaBHEHHH:

a) (x +3Wx—4) = —-12; B) 3x(2x+ 3) = 2x(x +4,5)+2;
6) 12 t+{2t+1)| t—l'_ﬂ' r) (x—1)x+1) = 2(x*— 3).

. Peminre vpapHeHHE;

a) 2 — 5 = (x + 5)2x — 1); B) 6a% — (a + 2F = —4(F°=
6) 2x — (x + 1) = 3x° - 6; r) (5y + 2}y — 3) = —13(2 y}.

IIpouzrenenre ARYVX TOCTCAOBATENLALIX TMENTLIX UWceT B 1,5 paza
DoMbIDe KBajpaTa MeHbIOero u3 HHX. HalgmTe aTH 4icia.

Tennucnniit KopT mpefcTaBaseT cobol NPAMOYTOMLHYIO MIOMAAKY,
IIHHA KOoTOpoH BIBOe DOJBLINE INHPHHEBI, a IJoIIais papHa S00
Hafigure niavHy M LUHPUHY KOPTA.

. Ecam ot EBﬂ,I[[}aTa OTpe3aTE TPeVICMIBEHHE HJTDELI&.ELID 29 CM TO

Lroiagb ocTasiieiica yactu 6yger papHa 85 ev”. Haiinure cTopoHy
EEaIpPAaTH.

llBe TpyOIEBl TYPHCTOB OTHPABMJNCE OJHOBPeMeHHO M3 OJHOI'O IIVH-
KTd — OJHA HA CEBEpP CO CKOpocThio 4 KM/4, a APYras HA 3anaj
CO CKOPOCTRIO & KM/M. Hepes Kakoe BpeMs PAcCTOARNC MEKIY Ty-
pHCTAMH OEKa;KeTcdA paBHBIM 16 Em?
gt?
IIyTe cerObOOMHO Damalomierc Tela BREIMHCAAETCA o QOpMYyJIe § = 3
b4 e ¥}

rae t {(¢) — mpema, g = 10 m/c”, 8 (M) — TpPOHJEHHBIA OYTh.
epes cKOJBKO CEeKVHI OT Hauala OaleHHA KaMeHB TOCTUTHeET THa
waxrel rayvouaoil 80 m?

RBAOpaATHOEe vpaBHEeHWEe K1 el KOPHA

;k com/material100
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527, ITupuna 3eMENLHOTO VYACTKE, HMe-
wniero (GopMy NOpaMOYIroldbHHEA, CO-
crasjader 9% ero MJHHBL, & ero ILio-

a2 wr
maae pagaa 4800 m°. Haiipure puuny
s3abopa, OTPaIaIoNer) ITOT VYACTOK.

MOVIONIBHOH (popMEI. B macmopre ¥ Te-
JeBH30pPY YEA3aHO, 4YTO JJHHA SKpaHa
OTHOCHTCN K NTHAPHHE HaK 4 = %, a OJITa-
roHanks paBHa 25 gwimam. Halinure
IJIHHY H IIHPHHY 3EpaHa B JHOHMax;
B caETEMeTpax (1 moiim = 2,54 cwm).

'029. B xakHuX KOOpDAMHATHBIX YeTBEPTAX PAcCHoIoKeH rpapur QyHKIHHA:

a) H=(1—\E]I; ﬁ}y={4—v"1_5]x; B) y=(\ﬂ!?—5,?}x?

. . 9+ 6x + x>
530, Halinure 3HaueHMe BBIPAMKEHHH #-{- Jx npu x = 0,36 u

upu x = 49. CiauaH c vk.com/material100

21. ®opmyna KOpHe KBagpaTHOro ypasHEeHus

PacemoTpuM Tenepb, KAK peliaimT KBaJIPATHBIE YPaABHEHUHA, B KOTO-
peiX 00a Koa(upuIMeHTa TPH HEM3BECTHBIX M CBODOAHBIN HJI€H OTJIWYHBI
OT HYJIA.

Hauném ¢ npumepa. Pemrum ypaBHeHune

7 — 6x — 1 =0,

Pazgenus obe wacTi aToro YPaBHeHHA Ha 63 MNoayiYuM paBHOCHJIBEHOE
eMy NpHBel/leHHOEe KBaJpaTHOe YpaBHeHHe

2

s 6
Beigenaum na Tpex4dJjeHa X ""FI = KeBaipaT OBYYJIeHA. ,[[.TIH aToro

2 6 2 3 g
pPa3HOCTE X — FI npeacTaBpM B BHIOE X — 2 s =X, HPHEHBHM K HEeH BhI-
i

p 2
[ 3

PareHHe | ;] H BEMTEM eT0.
\
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INoayunm

o 2
2-2-3x4 (B (2] - 10,
) 7 i
Orciona
2 3 {3]’ [3}2 1
x=2-Zx+ 2| =2 -,
R 7) T 7
’ -l
Lx_i) -
7 49
CrnenosaTensHoO,
3 16 16
X——-=—— mam x —=-= |—,
i 49 T 9
3 4 3 4
X ——=—— R L
7 ¢ Ba i

YpaBHeHHMe MMeeT JIBA KOPHHA: —-;

CxauaH ¢ vk.com/material100

Criocof, ¢ MOMOIBI0 KOTOPOTO Mbl PEHININ ypaBHeHUe, HA3BIBAIOT

guidenienuem keaopama deyiaeHa.

Pemenne KBaJipaTHBIX VpaBHeHHH BEIJeJIeHHEeM KpajpaTa JABYUJIeHa
YACTO NMPUBOAHT K rpomMosakumM mnpeobpazoBanuam. [losromy nocrynator
nHade. PemaiorT ypaBHeHHe B oOIm[eM BHA€ W B Pe3yJbTATEe MOJVIAIOT
thopmyny xopueii. 3areMm aTy (GoOpMyJIy NPHUMeHAIT NPH pPelIeHHu#H JIo-

POro KBaJApaTHOTO YPABHEHHH.

PemuM KBajpaTHOe VpaBHeHHE
ax® + bx + ¢

0.

JIEHHOe KBaJIpATHOE YpaBHeHHe

2+ 8x 420,
a a

(1)

® Pasgenus obe ero wacTH Ha a, IMOJAVIAM PABHOCHJILHOE €My IpHBe-

Ilpeobpazyem aTo ypaBHeHHe,

HCIIOJNB3YA I'I])Eﬂﬁp&ﬂﬂ BaHHNA, aHaJ0-

rHYHBIE TE€M, KOTOpPbIE NPUMEHAJNCHh B PACCMOTPEHHOM BBIIIE IIPH-

Mepe:

2
™ X
+2 i

Z 4 2x- 2
2a

§ 7

L.

—+

2 (@) 5o

&) -G -2

KeanpatHoe ypasHEeHWE W ero KOpHW
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) 44 a
2 .2
b b®—4dae
(x+ 2] = A, (2)
2 4a
Ypaenenue (2) paBHocunbHo ypaBHeHnoo (1). Yueno ero xopaeil 3a-
b —4dac 2
BHCHT OT 3HaKa Jpoin 3 Tarx kak a = 0, To 44¢° — NOMOKN-
TeJLHOE YHMCJI0, TO3TOMY 3HAK 31'01{ ApobH onpeenseTcH 3HAKOM eé
yMCaUTeNA, T. €. BeIpaykenua b’ — 4ac. DTo BHIpAKEHME HASBIBAIOT
AuCKpUMUHARMOM Keadpamuozo ypasHerus ax° + bx + ¢ = 0
(¢ THCKPHMHHAHT» II0-JAaThEIHE — pasauuuTens). Ero obospadaror

OoyrBol D, T. e.
D = $? — dae.
Sanuimmem ypaeHeHHe (2) B BHIe
|x+ _J 4”3

PaceMoTpuM Temneph pas/IMuyHBIE BO3MOMKHBIE CJIVYAM B 3aBUCHMOCTH
ot sHauvenuda D).

1) Ecnm D = 0, To0

Cxauad ¢ vk.com/material100

b JD b D
X 4 E '2— HIH X+ E = E‘m

b D b D
X=——— — Xe= —— o —,

2a 2a 2a " 2a

_—b—D R -b+JD
2a 2a

Takum obpasom, B aToM caydae ypaBHeHue (1) mMmeer aBa KOpHHA:
N b-D - - ~b++D
%= 2a B= "2

I[IpuuATa crneayounaa KpaTKas 3alich, KOTOPYIO Ha3bBIBAIOT QPopmy-
JOUl KopHel Kkeadpamiozo YpasHeHUA:

P - T S — N SN — mmh e F—— - .

= _:ii. rie D = b — 4ae. (D

'l fi
B — =l

N - — — — | — — — — I — — [ )

-y

2) Ecaim D = 0, To ypaHenue (2) npumMeTr BHJ

Lx+ %T =),
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OTcioma

—=
b
B sToM cayuae ypaBHeHHe (1) mMMeeT OIHH KOpeHb =g

@opmysiof KOpHEH KBaJpaTHOTO YPaBHCHHA MOKHO TONL3OBATHCA
1 B atom cayvuae. HelicreuTensHo, npd D = 0 dopuyaa (1) opu-
HHMAST BHI
=, JI
=" s

x
2a

OTKVIa
f
2a’

3} Ecain D = 0, 10 3HaueHue jgpobu f_z OTPUIATENIBHO U MO03TOMY
(E

ypaBHeHHe
; 2
b ] D
X+ —| =—,
l 2a) 4a®
a CJIeJJOBATeNILHO, W ypaBHeHHe (1) He HMeOT KOpHeH. CxadaH ¢ vk.com/material100

Taxknum ob6pazom, B 3aBUCHMOCTH OT 3HAYEHWA JHCKPUMHHAHTA KBa-
ApaTHOe YpaBHeHUe MOMKeT uMeThb JABa KopHA (npu D > 0), oauH KopeHb
(mpm D = 0) nau He UMeTsH KopHeH (mpm D <2 0), C

e — X K & K — e . e

Ilpn pemennmM KBajpaTHOro ypaBHeHHA mo (gopmyne (1) mene-
coofpasHo MOCTYNaTh chaeAyiomuM obpaszom:

1) BEIMMCANTD AHCKPHMMHMHAHT M CPABHHUTE €ro ¢ HYJIEM;

| 2) ecn AHCKPUMHHAHT TOJOMKHTENEH WJIH paBeH HYJI0, TO BOC-
| noJB30BaTheA (POpMYIIOI KOpHei, eclld AMCKPUMHHAHT OTpHILa-
. TeJeH, TO 3anmMcaTh, YTO KOPHe HeT.

Mpumep 1. Pemum ypasuenme 12x° + 7Tx + 1 = 0.

P Haitgém QHCKpPHMHHAHT:
D=7"-4-12-1=1,D > 0.
IMpumennm dopmMyay KOpHEH KBaJApPaTHONO YPaBHEHHHA:

_ —Ttﬁ, oo =721

X =
24 24

OTpeT: —1; -
3

i
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Mpumep 2. Permum ypaswenwe x° — 12x + 36 = 0,

P Hmeem ,
D=(-12° -4-1-36 =0,
—.Jo
;,C:122m'ﬂ-*1I T 122+0'
OrBeT: 6. <

Mpumep 3. Pemmum ypasmenume 7x° — 25x + 23 = (.

> Hmeem .
D=(-25)°-4-7-238 =625 - 644, D < 0.

OTreT: KOpHEH HeT.

Ha dopmyvie (I) MOKHO DOIYVUHTE OIpYIVIO (hopMyay, KOTopoH yiIo0-
HO NOJB3OBATHCH IIPH PEIIEHHUN KBAIPATHRIX VPABHEHHH ¢ 4ETHRIM BTO-
PRIM Koa(hpHIIIeHTOM.

® PaccmoTpuM KBajpaTHOe ypaBHEHHE
ax® + 2bx + ¢ = 0.

— a a
Haiiném ero guckpumusnant: D = 4B — dae = 4k* — ae).
DTIEBH,I(H%, UTO YHCIO KOPHEH YPABHEHHS IABHCHT OT 3HAKA BRIPA-
skeHuA kT — ac. OboagauuM 5TO BEIpasKkeHHe depe3 ).
Eciaun D, # 0, to no topMmyiie KOpHEH KBAIPATHOTD VPABHEHHS II0-
JAVIHM CkayvaH ¢ vk.com/material100
o -2k L 4D, _—2l 2/p, =kl JD;

a 2a N & B :

~k (D

a

T. €. X = , rae D, = k* - ac.
3HaunT, ecNN KBAApPATHOE YPABHEHHE UMeeT BHJ|
ax* + 2kx + ¢ = 0,

To npu D, # 0 ero xopHu MOryr ObITH HANJAEHBE! 10 (QOPMY.JIE

-kt |D .
x= ¢ rae D, = B — ac. (II)

[

Ecnu D, < 0, To ypasHeHne KopHeil He uMeer.

HDpumep 4. Pemum ypasuenne 9x° — 14x + 5 = 0.
» Hmeem D, = (-7)* - 9 - 5 = 4,

7+J4 7+2
=X 2 e

X = s
9 o

¥

OTreerT: 2-- 1 EF
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YnpaxHeHus

531. Briuncaure JMCEPHMHHAHT KEBAJPATHOIO VPABHEHHMS H VHEAMITE
HUCI0 eT0 KOpHemn:

a) 2x* + 3x + 1 = 0; B) 9x° + 6x + 1 = 0;

6) 2x2 + x + 2 = 0; r) x>+ 5x — 6 = 0.
932. PemmnTe ypapHeHMe:
a) 3x* — Tx + 4 = 0 ;[)ar,.r—ﬁy—l-l 0;
6) 5x° —8x + 3 = 0 e}4x + x — 38 = 0;
B) 3x° — 13x + 14 = 0; x) g — 10y — 24 = 0;
r) 2y° - 9y + 10 = 0; 3) p°+ p — 90 = 0.
333, Peluure ypasnenue:
a) 14x* - 5x — 1 = 0; r) 1 — 18p + 81p* = 0;
6) —y* + 3y + 5 = 0; m -11y + y*> - 152 = 0;
B) 2x* + x + 67 = 0; e) 18 + 3x* — x = 0.
534. HafinuTe KOpHN ypaBHEHHS:
a) 5x% — 11x + 2 = 0; T} 35x% 4+ 2x — 1 = 0O
6) 2p° + Tp — 30 = 0; m2f —y—-5=0;
B) 9y — 30y + 25 = 0; e) 16x* - 8x + 1 = 0.
535. IIpu rakux 3HauYeHUAX X:
a) Tpéxuned x> — 1lx + 31 npuHumaer sHaueHue, pasHoe 1;
6) sHaueHns MHOrOwIeHoB X° — 5x — 8 u 2x — 5 papupi£Kauar ¢ vk.com/matenal100
B) aeyuied 7x + 1 pasen rpéxuneny 3x° — 2x + 1:
r) Tpéxunen —2x> + 5x + 6 papen asywieny 4x® + Hx?
536. [Ipu KagEWX 3HAYeHHAX X OPHHHUMAIOT DAaBHLIC 3HAUCHMA!
a) AByuasensl x° — Bx w Bx — 18;
6) Tpéxwmensr 3x — 4x + 3w x  + x + 17
237. Pemurte ypaBeEeHue, ucnonesya dopuyay (II):
a)3x~—14x+16;ﬂ; ,q)4t2—36t+7r'?—0
ﬁ):&g—lﬁp+3=ﬂ; E}lﬁy—EEJ—BT 0;
B)d + 2d — 80 = 0; ) Tz° - 20z + 14 = 0;
ry x2 — 22x — 23 = 0; 8) ¢ — 10y — 25 = 0.
338. PemiuTe ypaBHeHUe:
a;Sx—14x+5_n m m® + 6m — 19 = 0;
5}12r+1m—3=n e) 5y° + 26y — 24 = 0;
B}4E+4p+1=ﬂ K) 2° — 34z + 289 = 0;
r) x* — 8x — 84 = 0; a) 8x> + 32x + 80 =0
539. Pemure ypasuenue;
a) 2x° — 5x — 3 = 0; m 3t —3t+ 1= 0;
5}3x2—8x+5—[] e} x* + 9x — 22 = O
B) 5x° + 9x + 4 = 0; ) yo — 12y + 32 = 0;
r) 36y* — 12y + 1 = 0; 3) 100x® — 160x + 63 = 0.

§ 7

KBanparHoe

yRdBHEHWME W 7o

K

JOHIA
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540. Pemmnre ypasneHnue:
a) 5x% = 9x + 2;
6) —t° = 5t — 14;
B) 6x + 9 = x%
r)z — 5 = z2% — 25:

541, PemmuTe yparnenme;
a) 25 = 26x — x°
6) 3t = 10 — 29¢;
B) yE = 4y + 96;

542. HaligyTe KOpHHM VpaBHEHHA:

a) (2x—3)Bx+1) = 2x+ §

6) By — Dy +3) = y(1 ~6y);

543. Pemre ypaepHeHHe:
a) (x + 4)® = 3x + 40;
6) (2p — 3)* = 11p - 19;
B) 3(x + 4)® = 10x + 32;
r) 15y + 17 = 15(y + 1)%

544. PemnuTe ypaBHeHHe:

a) ‘ﬁz‘l-nx:u; B)
e Bx -7,
6) 2 ~ 3

m) if = 52y — 576;

e) 15y° — 30 = 22y + T;

#x) 25p° = 10p — 1;

a) 299x? + 100x = 500 — 101«

r) 3p% + 3 = 10p;
m) x? — 20x = 20x + 100;
e) 25x° — 13x = 102" - 7.

| _ 1),
B) (£ — 1)+ 1) = z[m—mE],

T} —z(z+7) = (z— 20z + 2)-.

) (x + 1) = 7918 — 2x;

e) (m + 2)° = 3131 - 2m;

x®) (x + 10 = (2x - 1)%

3) (n — 2)° + 48 =gz c%‘@ém;‘materéalii}tl

|
3 —x(10x —9);

545. Hajigure HKOpHH VPABHEHHA H VEARHTE HX NpHONHMMKEHHBIE 3HAYE-
HUS B BUJAC JecATHHHLIX Apodell ¢ TogrnocTeio go (,01:

a) 5x* —x -1 = 0;
6) 2x* + Tx + 4 = 0;

B) 3() — 2) —y = 0
r)  + 8y - 1) = 3.

946. (Jaa pabombt 6 napax.) Peniure rpadudeckH ypaBHeHHe!:
a) 2 — 2x — 1 =0; 6) 2% — dx + 2 = 0.
1) Obeyaure aApyr ¢ Apyrom, B KaKOM BHje YA00HO NpeicTABHTH
ypaBHeHHe,

2) PacnpenennTe, KTO BRINOJHAET 3aJlaHHe a), a KTo — 3ajaHue 0),
¥ BBITTOJIHHTE HX.

3) Haiigure HOpHHM KaxKJ0T0 M3 VpPaBHEHHMH ¢ NoMoulbo (hopMyJIibl
KOpHEeH KBaJpaTHOT0 VPABHEHHA W CPABHHUTE HMX CO 3HAYEHHAMH,
HAHAeHHBEIMH NPH rpaHYecKoM pelIeHHH.

ILELERIE YpaBHeHws U cUCTemMsl ypaBHeHuia



a47.

948.

549.

550.

551.

933.

Pemnre ypasmenne X = 0,5x + 3 cmHauaza rpaduueckn, a saTtem
¢ MOMOITBK QOPMYIBI KODHEH.

IHafiguTe KOPHH YpPaBHeHHA H VHAMHTE HX NpHOIHMKEHHBIe 3Hade-
HHA B BHJe JecATHYHBIX Apobeil ¢ TouHocTee o 0,01 (Bocmonb-
3VITEeCh KAITBKYVISITOPOM):

a) x* — 8x + 9 = 0; 6) 2y — 8y + 5 = 0.

Pemmure ypaBnenme:

a) 0,74 = 1,3x + 2; r) 22 - 2z + 2,91 = 0;

6) 7= 0,4y + éy% m) 0,2y% — 10y + 125 = 0;
) 2% — 1,6x — 0,36 = 0; ¢) 3x’+2x—9-0.

HI}H KAHEHX sHAaYeHHAX X BEepHO DABeHCTEBO!

a) ;—xzfﬁx — B) 4x° = Tx + T7,5;
. 6 :
6) x* + 3 = 2,6x; r) 6x* — 2 = x?

CymecTeyer /i Taxoe SHAYEHME @, IPH KOTODOM BePHO DABEHCTEHO
L -I—
(ecnu cyliecTByer, TO Haiigure ero): SRR

a) 3a + 0,6 = 9a4° + 0,36
6) 0,4da + 1,2 = 0,16a° + 1,447

.| (Badaua-uceredosanue. ) Pemiure ypaBHeHUS!

a) X —5x +6=0u6x>-5x+1=0;
6) 2x* — 13x + 6 = 0 m 6x* — 13x + 2 = 0.

1) Ilyere opHa rpynna yUyaniMxcsa BBIIOJHHT 3ajaHHe a), a Apy-
raa — 3ajganue 6).

2) CpaBHHTe pe3yJaLTAThHI ¥ BRICKAYKHUTE NPeANoJoikKeHHe 0 COOTHO-
IIeHHH MeMAY KOPHAMH YpaBHeHHH ax® + bx + ¢ = 0 m ex” +
+ bx + a = 0.

3) HokaxkuTe, UTO Balle NMPeAIOJIOKeHHe BepHO.

CymecTBver 1M TAKOE 3HAYEHHE ¢, TPH KOTOPOM YPABHEHHE
x> -—ax+a-4=0:

a) He MMeeT KOpHEeH;
D) MMeeT OAMH KOPEHb;
B) mMeeT /iBa KOpHA?

§ 7. KeagpaTHOoe ypaBHEeHWE W Bro KOpHW

com/material100
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994, IlasianTe 3HaYeHHe BhRIpaKeHHd:
2a—1

]f: npu a = —1,5.

da

55D, YpocTHTEe REIPaKETNe;

a) {Jﬁ+ﬂ_2\fgj_§+@;
6) (5 + B — V15)B — v/3) + V5.

:556. He Brimongas TOCTPOeHAA, HANIUTE KOOPAWHATLI TOUKH Tepecede-
HHA rpadHkoB THHeHHBIX (QVHKIIMIN:

a)y = Tx — 1 uy=2x; Bly=5x+8wy=3x+ 2;
B) y = 8x — 11 u y = 4; My=4—-—xny= sx.

CrauaH c vk.com/material100
22. PeweHne 3apav e : AR

Muorue sajaum B mMaTeMaTHKe, (pM3HKe, TEXHHMKE peliawTCcd ¢ T0-
MOIIBI0 KBAAPATHBIX VPaBHEHMH.
PaccmMoTpuM reoMeTpHUecKyio 3ajady.

Jamgauga 1. HaiigéMm KATeTH OPAMOYTOJIBHOTO TPEVIOJBHUEA, €CIIH H3-
BOCTHO, MTO OJIMH U3 HHX Ha 4 CcM MCHELITE JPYroro, a THmoTerny3a
paeHa 20 ca.

P IlyeTs MeHBITIAE KaTeT paBen X oM. Toraa DOJBIMTUE KaTeT paBer
(x + 4) ey, Ilo Teopeme Iludaropa EpagparT THOOTEHYSEl PABEH CYM-
ME KBAJpPATOB KATETOB, T. €.

x? + (x + 4P = 20°,
YopoeTuM 3T0 ypaBHeHHe:
x4+ x* + 8x + 16 = 400,
2x* + 8x — 384 = 0,
22 + 4x - 192 = 0.
Pemnue nmonydyeHHOe KBaJpaTHOEe VpaBHeHHe, HaHgeM, 4UTO
x, =-16, x, = 12.
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Ilo cmeicny 3agadl 3HAYEHHE X JIOJIKHO OBITE ITOJOKHTEIBHBIM
YHUCJIOM. JTOMY VCJIOBHK YVIOBJETBOPAET TOJIBKO BTOPO KOpPeHb,
T. e. gucjgao 12.

OrseT: 12 cm, 16 cm.

3angaua 2. Teno HpomieHO BEPTHKAJIBHO BBEPX C HAYAJIBHOH CKOPOCTBIO

>

40 m/c. Yepes cKONBKO CEeKYHJ OHO OKa)keTcA Ha BeicoTe 60 m?

N3 rypca (puM3HKH HM3BECTHO, YUTO €CJAH HEe YVUYHTHIBATE CONPOTHB-
JeHHe BO3IyXa, TO BbIcoTa /2 (M), Ha EoTopoll OpoldleHHOe BepTH-
KAJBHO BBEPX TEIO Oramercs uepes t (¢), MoEeT ObITh HAljeHA
Mo PopMyJIe

2
h:uut—gl,
2

rae vp (Mm/c) — HavanepHaAA CKOPOCTS, g — yCKOpeHHe CcBODOAHOTO
maseHndg, npuoaumenno parmoe 10 w;’c g

IlopcraBue 3HaueHHd h U vy, B GOPMYIY, IOIYIHM

ymn/materialioo

60 = 40t — 5t
Orcrwoma

£~ 40t + 60 = 0,

t? — 8t + 12 = 0.
Pemus mnoaydeHHOe KBaJApPaTHOE f m A | [T} 1y
ypaBHeHHe, Haugem, 49To t, = 2, | i Craqan| ¢ Mkicd
t, = 6. 80 : .!
Ha pucynke 22 pan rpadur zasm- l —‘T\k -
cumocetn h ot t, Tae h = 40t — 57, 701 ; _}L_ SSELE YEESE
Hz rpadbuxa BHAHO, YTO Telo, 60
ﬁp{]MEHH[]E BEPTHHAILHD BBEDPX, - | 7 | \"'.
B TedenWe MepRrX 4 ¢ mopmmma- 501+ | i
eTcda BBepx Jg0 BeIcOTH 80 M, a 3a- a0l | \
TeM HAYWHAST DalsaTes. Ha BrIcOTe =S dRRERERRNESL SEREE
60 m oT seMaW OWO OKasmBaeTCA 304 e e
JBAEIBI: Uepes 2 ¢ U depesd 6 ¢ =1 ! : _
nociae DpocaHHs. 2017 ]
YenmoBHI0 3ajadH yIOBIETBORHIOT 10l 1".5 [
0ba HaHIeHHBIX HKHOPHA. SHAYWT, | / : \ :
OTBET HA BOIIROC 3084 TAKOB. HA i
BeicoTe 60 MFTEJID OKakeTcd Uepes 911 ‘?'??'Eﬁ_T_ Sﬁt'.c
2 ¢c M depez 6 c.

Puc. 22

YnpaxHenus

557. Tlpouseenenre JRYVX WATYPAITLIULIX YHCEN, OO W3 KOTOPRLIX wa 6

boJsibllle gpyroro, paeHo 187.

HaiiguTe 5TH UHCTIA.

998, Hajlinure nepuMerp OpPAMOVIOIbHHEKA, JIHHA KOTOPOro Ha 4 cm

'] ke
g

A 2
DOABINe MIUPHHEBI, a4 TIOIEAL pasna 60 cwm”,

KeanpartHoe ypagBHeHWE n ero

Ki

IOHA
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559 Oropoauelii V4acToOK, MMEINHE G(opMy NpAMOYFONLANKS, OJHA
cTOpoHAa KoToporo Ha 10 M donpime apyrol, Tpebtyvercd odDHeCcTH H3-
ropoasy. Oupejenure AJLHUHY MBIOPOfM, BCJM HM3BECTHO, UTO ILIO-
mansL yuaacTka pasma 1200 m°

560. Ilepumerp upsamoyroabHura pased 62 m. Hailgure ero cropodsl,
ECNIH [LIOIIALE MPSMOYTOIBHHKA pasHa 210 m2

561. Hajinure KaTeTbl ODPAMOYIOJLHOTC TPeVIOJIbLHHMKAa, eClIH H3BECTHO,
yTO HMX cymm&a pagHa 23 ¢M, a ILI0lNAajb JSHHOIO TPeVIOJIBHHEA
parma 60 cwv”,

562. IlpousseneHue ABYX IIOCJIEN0BATE/bHBIX HATYDPAJBHBIX YHCEN BOIbL-
me ux cyMmel Ha 109, Hamawre st uncaa.

563. [Liowaas 10CKKY HPAMOYIOAbHOK GopMbl pasua 4500 cm’. Hocry
PACTIHMJININ HA JABE HACTH, 0JHA 13 KOTOPLIX TPEACTABAAET COOOMH
KBagpaT, a Apyraa — TNpAMOYTroabHHEK. llaliznTe cTopoHy moay-
YMBLIEIOCH KBajApara, €cJM JJHHA OTHMJIEHHOIO IPAMOYIOJbHHUKA
paBaa 120 cm.

564. Or IPAMOYIOJAbHOIO JHUCTA KAPTOHS JLIKHOoH 26 ¢M oTpesain ¢ IByX
[TO'[I)DH KEBEAOPATHIL, ["I‘()[}(}I-IH Eaxqorso Ha H(}T{]]}HX PaBHA IMIHPIIHE
amcra. Ilmomanas ocraBmiefica wactu paBHa 80 cm® IHaiimure mn-
PHHY JHcTa Kaprosa. [ToKaskuTe, UTO 3ajaya MMeeT JIBa pPelleHd,

U IS KAXEJAOT0 CAOydas caenaiite yeprésx (B MH'“mTHFHi-;"H:-gl)'Mr- —
faSdn L VRLLT TTal el o] L0

565. B npaMovrolsHOM TpeyroJbHHKe OJHH H3 KATeTOB Ha 3 M MeHb-

1Ie IMIIOTeHY3bl, 4 Apyroi Ha 6 oy MeHblIe runoreHyssl. Haiinure
TATTOTCHY3Y,

566. B kuHoTEaTpe 4HMCI0 MECT B PHIV
Ha 8 Ooneme gmcena pagoB. CKoJb-
KO PANOBE B KHHOTeaTpe, eciH BCero
B HEM mmeeTcs 884 mecra?

96%7. Cmapunnaa zadaya. Craa ode3naH
gabasndercda. Bocbmas yacTbh UX B
KBajJpaTe Pe3sBHTCS B Jjecy, Ocrans-
HbI¢ NBeHAJANATL KPHYAT Ha BOPIIH-
He xoama. Cramy MHe, CHOJLEO
BCET0 00eshan?

o68. Cmapurnnaa zadauya. Keagpar noATol yactu o0e3bdAH, YMeHBIIEH-
HOH Ha 3, cupsarancss B rpote. Oaua obes3bsHa, BAEIMIAA HA IEPEBO,
bpiaa BHUAHA. CROJBKO OBLTIO 0DeapAn?

569. Yucno puaroHaneil p BbIIVEJIOI0 MHOFOYIOJNBHUKE BBIYHCIHETCH 110

inin = 3)
T‘ rome n — UHCIO CTCOpPOH. B rakom BBEITTVEJIOM

MHOTOYTOJIbHUKE auHaroHaneil Ha 25 boasine, yemM cToponH?

opmysie p=

NEEENIE VpagHeHUs W cucTeMbl YDaBHEHWA



570. IIpu po3nIrphINIe TEPBEHCTRA IIKOJBI 10 (GyvTdHoay OLIIO CRIIPAHO
36 mMaTyell, ODpHUYEM KadIad KoMaHIa chITpala ¢ KasKJoH IIo of-
Homy pasy. CHONBKO KOMAH] VYACTBOBAJO B PO3birpbliie?

871. B mmaxmardom rypHUpe 0610 chirpado 45 naprui. Oupejgendre uu-
CJI0 VHACTHHKOB TYPHHPA, €CJIH H3BECTHO, YTO KAKABIA YVIACTHHE
CBRITPAJT ¢ KaHIBEIM IIO CI,[I:HDfI ITapPTHH.

572. Or npaMOYTOIBHOrO JIHCTA KAPTOHA, AAHHA KOToporo pasHa 60 cwm,
a mupuaa — 40 cm, oTpesanu o yrjaM PpaBHBIE KBajJpaThkl M M3
ocTaBlOIelcd YacTH CHEJeHJIH OTKPBITYVIO KopoOky. Halinnure cTopory
KBAJPATA, ECIH H3BECTHO, YTO ILIOMIALE OCHOBAHUS KOPOOKH paBHA

800 cm?.

40

60

573. HaliauTe TpH TociHeoBaTEeIBHEIX MEeJBIX YHCIa, CYMMa KBaJpaToR
HOTOpPbIX pasHa 869.

CxauaH ¢ vk.com/material100

974. Coxparure mpodh:

agx - 2x 4a-8
3a-6—ax | 2x°

8a® -27
0 -12a +4a?’

b)

a)

875, Halinure sHaYeHHEe BhIPDAMKEHHS:

(Wa ~ by —p . ;
——— — npu ¢ = 5, b = 2.
ofabr2bil P

276, Permmare yparnenwe;

xlx—3) =x ﬂ;

g) BE_8 T

= B} —x + -
(5 2 }

xr+1y 88—z x—3a 1 e o
5) =2 r 1+=—"24_=_~ _1,
) =3+ ) 5 2 34

377. He BblIOIHAA LHOCTPOEHKH, HAHNJAMTE KOOPAHMHATHL TOYEE llepeceude-
s rpaduxa GyvEroua y = 18x — 2,6 ¢ ook X B OCBH Y.

KeBagpartHoe ypasHeHWME W ero KOpHW 131



23. Teopema Buera

Ipuregénnoe KBaJpaTHOE ypaRHeHme x° — 7x + 10 = 0 wumeer

kopHH 2 B 5. CyMMa KopHeH paBHa 7, a npoHaeeneHHe papHo 10. MBI
BMIHMM, YTO CYMM& KOPHeH pasBHa BrOopoMy KO3(QDPUUHEHTY, BIATOMY €
OPOTHBOTIOJOMKHEIM 3HAKOM, 4 TPOH3BEICHHE KOPHEH PABHO CBODOIHOMY
yreny. HoxaxeMm, UTO TaKHM cCBOHCTBOM obOiagaeT Jmwboe IpHBeIeHHOE
EBAJIDATHOE YPABHEHME, UMEHIee KOPHH,

CyMMa KOpHel NpHBEJIEHHOro KBaJpPAaTHOrO VpaBHEeHHMA paBHa BTOPO-
MY Koa(hpHIIHeHTY, B3ATOMY C NPOTHBOIIOJIOKHBIM 3HAKOM, a4 IIPOH3-
BeieHHe KOopHeil paBHO cBOOOJZHOMY UJIEHY.

® Paccmorpum npmusejeHHOe KBajpaTtHoe vpasHenue. OGozHaumm BTO-
pol kKoa(dpuumeHT OVKBOH p, a cBODOAHBIN 4jgeH OVKBOH (:

x* + px + g =0.
IucKpUMUHART TOT0 ypasHeHust D pasen p° — 4q.
IIycre D = 0. Torga sTo ypaBpHeHHe HMeeT JBa KOpHA:

=ﬂ H x‘_=_p+“|r1j.

X R . " i .
1 2 2 2 CxauaH c vk.com/material100

HaiigéMm cyMMy B IDpoH3BeleHHe KOpPHei:
- JD P i JD _ —Zp
z =

X, 4+ Xx.,= =P,
1t Xs 2 5 P
_—p=D —p+ID =P -0 - - 4y
R T T 4 B 4 —a ¢
Hrax,
X, +x, = —p,x; - x, = (.

TEDDEMH JdOoKazaHa.

Ilpu D = 0 reagparaoe ypasHenwme x° + px + g = 0 umeer ouuH
KOpeHL, EcaW VCIOBWUTHCH CUWMTATEL, 9To TIpw D = 0 gragparHoe ypan-
HeHHe IMeeT JBa PaBHBIX KOpHA, TO TeopeMa OVIeT BepHa H B 3TOM
caydae. 9To caeaver Ha Toro, dro upr ) = (0 KopHH ypaABHEeHMS TaKEe
MOMKHO BLIMACTATE O (POpMyJIe

_—p+D

X
2

JlokasanHas Teopema HaawmiBaeTcsa TeopeMoil Buera mo mMeHHW 3Ha-
MeHHuTOro (ppannysckoro marematuka ®pancya Buera.
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Henonsaya teopemy Bmera, MOMXHO BEIPA3SHTE CYMMY W IIPOH3Beje-
HHe KOpHell NpPOH3BOJLHOIO KBaJApPaTHOro ypaBHeHHSA uepes ero Koad-
(PpHUIHEeHTHI.

IlycTs KBagpaTHOe ypaBHeHHEe ax® + bx + ¢ = 0 umeer KOPHH X,
H X, PaBHOCHIBHOE eMy NpPHBeJEHHOE HBaJpaTHOE VDaBHeHHE HMeeT
B

r .i .
%% p 2y € i
r o

Ilo Teopeme Bmuerta
b c
+ Xy =——y XiXy =—.
| 2 = fo: Kands

CopaBefinBo yTBED:KIeHHe, obpaTHoe Teopeme Buera:
Ecnam umena m ¥ 1B TAKOBBEI, YTO MX CYMMAa paBHa —p, a IPOH3-

BEJiCHHUE DABHO ¢, TO 31U HUCIA HBJIMIOTCA KODHAMU YPABHEHUA
xt+ pr+ g = (.

® Ilo yemobuwe m + n =-p, a mn = g. SHAUUT, VPABHEHUE r/materallon
2 + px + g = 0 MOKHO BaNHCATE B BHAE
x> = (m + n)x + mn = 0.
[MogcTaBMB B 9TO VpaBHEHHE BMECTO MepeMeHHOI X uMeno m, Mo-
JAVIHUM
. g ;
m* —(m + n)ym + mn=m" - m*— mn + mn = 0,

-F_'?lHH.T-II*IT, HHCIG 1 ABIAESTCS HOPHEM VDABHEHIIS.
ATanorauHo MOKITO MOKA3aTL, UTO YHCTO 71 TAKMME ARITACTCH KOpD-
HeM VpaBHeHHA. |

PacemoTpuM npuMepsl TpHMeHeHHA TeopeMbl Buera M Teopemsl,
obpaTnoil Teopeme Bmerta.

®PAHCYA BWET (1540—1603) — d¢paHuy3ckmin ma-
TemMaTuK, BBENn cuctemy anrebpanyeckux CUMBONOB,
pa3paboTtan oCcHOBbLI anemeHTapHon anrebpsol. OH Gbin
OOHWMM K3 NEeEPEBLIX, KTO 4YwCcna crtan DﬁﬂBHa‘-IaTb ﬁ'y’l&
BamMW, 4TO CYLUECTBEHHO Pa3BwI0 TEOPUIO YpaBHEHMWNA.

§ 7. KpagparHoe ypagsHeHne WU ero KopHu 133



Mpumep 1. Hafiaém cyMMy ¥ OPOM3REAEHNE KOpPHEH YpPaABHEHHSA
3x? - b5x +2=0.

» Huckpumunanr D = 25 -4+ 3+ 2 = 1 — nojaoEUTe/bHOE YHUCIO.
BHH.T-II‘IT, YPaBHEHHE HMEOT HOPDHI. raTI/I e HOPDHE IMeeT II]I]HBE,D;E!H‘
a2 B 2
HOe KBaJpaTHOe YpaBHeHHe X — §x+§=ll 3HAYHT, MO Teopeme
» o b
Buera cymma KopHeil yvpaBHenus 3x° — 5x + 2 = 0 pasHa 3

P 2
a MpoM3Be/ieHUe KOPHeil paBHO .

ITo Teopeme, obpaTHOIl Teopeme Buera, MOMHO NpPOBEpPAThL, Npa-
BHJIBHO JIH HalJeHbl KOPHH KBaJpaTHOTO YpaBHeHHA.

Ilpumep 2. Pemuum ypasuesue x° + 3x — 40 = 0 u BuINOJIHUM I1PO-
BEPKY TIO TeopeMe, 00parHoil Teopeme Bmera.

» Haiigém IUCKPHMHHAHT:
D=3+ 440 = 169.
Ilo chopmyne KopHeli KBAAPATHOTO VPABHEHHA MOJydaeM

_-3:V169 . -3+13

X =
2 - 2

. CrauaH ¢ vk.com/material100

OTcroaa
Xy = "'8-,, Xa = D.

[ToxkaskeM, 4TO KOpPHM ypaBHeHMA HalijleHbl npasuiabHo. B ypas-
meaun x° + 3x — 40 = 0 wospdunuent p pasen 3, a croboa-
HBIH uaeH ¢ paBeH —40. CyMma HaHJeHHBIX YHceJ —8 H 5 paBHa
—3, a4 MX upousseseHue pasHo —40. SHauuT, 1O Teopeme, odpar-
HOH Teopeme Buera, oTH WHCAA ABIAIOTCA KOPHAMU yPaBHEHHSA
x* + 8x — 40 = 0. <

NDpumep 3. Hafigém mogbopoM KOPHM VPABHEHH
x'-x-12= 0.

» Huckpumumnanr D =1 — 4 + 1 « (—12) — woi0UTENbHOE 4YUCIO.
ITycre x;, 1 x, — KoOpHH ypaBHenmda. Torpga

X, +tx=1nx*x =-12.

Eenn I'l H xz — Hensle yHciaa, TO OHM ABJIAKTCAHA Je/HTEeJIAMH 4YH-

caa —12. YVulThiBag Tag:kKe, YTO CcyMMa 3THX 4YMcell paBHa 1, He-
TPYAHO jAorajarecs, 4To x; = -3 U x, = 4. <]
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YnpaxXHeHus

978. Haiigure cyMMy M OPOM3BEIEeHME KODHEH VPABHEHHS:

a) x° — 837x + 27 = 0; 1) 2x° — 9x — 10 = 0;
6) y> + 41y — 371 = O; e) 5x® + 12x + 7 = 0
B) x* — 210x = 0; m) =zt + 7= 0;
r) ¥ — 19 = 0; 3) 3x? — 10 = 0.

379. Peimiure ypasHeHMe M BLILOJHUTE LIPOBEPHY IO Teopeme, o6parHoi
Teopeme Buera:
a) x° — 2x — 9 = 0; B) 22° + Tz - 6 =0
6) 312 — 4f — 4 = O r) 2t + 9 + 8 = 0.

580, Hafimume KopruW VPaBACHUS W BLITIOJTHTE TPORCPKY TIO TCOpeMe,
obpaTHOH Teopeme BuHerta:

a) x* — 15x — 16 = 0; r) - 6 =0;
6) m> — 6m — 11 = 0; m) bx’ — 18x = 0;
B) 12x% — 4x — 1 = 0; e) 2¢° — 41 = 0.
981, Hafizute mogbopoM KOpHHM YpPABHEHHA:
a) x° — 9x + 20 = 0; B) 2 + y — 56 = 0;
6) y* + 11y — 12 = 0; r) 2z — 19z + 88 = 0.
982, Hamtpure moabopoM KOpHH VpaBHeEHH: CxauaH ¢ vk.com/material100
a) x* + 16x + 63 = 0; 6) z2° + 22 — 48 = 0.

583. B ypaprenun x° + px — 35 = 0 ogue 13 kopHeil parer 7. Hafigure
Apyroil xwopesb u HosbduuUeHT p.

584. Oqun us KopHeH ypasHeHEums ¥ — 13x + ¢ = 0 paser 12,5. Haii-
JUTE APYTOH KOPeHL W KOo(PUIIHEHT .

585. OnuH ¥3 KopHeH ypapHeHHA 5x° + bx + 24 = 0 paper 8. Haiinure
Ipyro Kopedb U Hoa(quuuenrt b.

586. Onun us xopreil ypasEerust 10x° — 33x + ¢ = 0 pasen 5,3. Haii-
ITHUTe APYToil KOPeHb W Kos)HI[MeHT c.

587. PasHocTh KOpHell KBaapaTHOO ypaBHeHHA x° — 12x + g = 0 pap-
Ha 2. Haiinure q.

588. PasmocTh KopHeill KBagpaTHOTO ypaBHenus x° + x + ¢ = 0 pasma 6.
Haiiaoure c.

589. PasrocTs KBAAPATOE KOPHE ypaBHeHuA x° + 2x + q =0 paeua 12.
Haigure .

590. HasecTHO, 9TO CYyMMA KBAAPATOR KOPHEH YPABHEHHS ¥ -—8x+a=0
pasra 65, Hafigure g.
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591,

592.

a93.

594,

299,

596.

597,

{(Haa padomsr & napax.) He pemntas ypaBHeHHN#, BRIACHUTE, HMEET
JHU OHO KOPHH, H eclIH HMeeT, TO onpelenaiTe HX 3HaKH.:

Ay x4+ Tx-1=0; r) 19x% — 28x + 5 = 0;
6) x— Tx + 1 = 0; n) 28+ 53x+11-0;
B) 5x° + 17x + 16 = 0; e) 112 —9x +7—- 52 =0.

1) CchopmynupyiiTe TeopeMy, HA OCHOBAHHH KOTOPOH MOJKHO OIIpe-
JeqHTE 3HAKH KOpHe.

2) PacnpenenwnTe, KTO BRINOJHAEST 3ajaHusA a), B), A), a KTo — 3a-
paanAa 0), r), e), ¥ BRINOJHHATE HX.

3) IlpoBeprTe apyr y Apyra, IpaBMJLHO JHW BBINOJHEHBLI 3aJaHHA.
HenpaspTe ommmdxku, ecam OHM JIONVILNEHBI.

Horasture, 4uTo ypABHEHUE HE MOMET HMMETb KODHM OJMUHAHOBbIX
3HAKOB!

a) 3x> + 113x - 7 = 0; 6) 52° — 291x — 16 = 0.

(Han padomet & napax.) Ypassenue x° + 5x + m = 0 umeer Kop-

HH X, U X,. Haligure, O0pH KaKOM 3HAYeHUH Mt

a) cyMMa KBajJpaTOBR KOpHel paBHa 495;

0) cymma kyDoB ropHeil pasha 40.

1) Obcyaure DOAXOOBI K BRIIOJTHEHUK) 3804HHI a) U 3agaHBa ).

2) PacnpenennTe, KTO BBRINOJHAET 3aJaHHe a), a KTO — sanapue ﬁ.# —
PR s CkaudaH ¢ vik.com/material 100
3) IIpoBepsTe APYD ¥V APYVIA OPABHIBHOCTE IOJIYYEHHEIX OTBETOB.
HcopaBbTe saMedeHHBEIE OIIHOKH.

IIpyn xaKWxX 3HaYeHHIX X BepPHO PaBeHCTRBO:

a) (8x + 1)* = 3x + 1;: r) (3x + 4)) = 4(x + 3);

6) (3x + 1)* = 3(x + 1); n) 4(x + 3P = (2x + 6)%;
B) (3x + 1)? = (2x — 5)°; e) (6x + 3 = (x — 4)%

KareTsl nmpAMOYTOIBHOTO TPeYTOIBHHEA OTHOCATCH Kak & : 15, a
runorenyaa passda 6,8 . Haitpure naomans rpeyvroiibHIKE.

OrHollleHHe THIIOTeHY3bEl [IDAMOYTOJABHOI' TREeVI'OJEHHEA E OJHOMY

M3 KaTeToB paBHO o apyroil karer pased 15 cm. Hanawre nepu-

MEeTpP TPeyroJbHHKA.

HaiiauTe cTOpOHBI NpAMOVIOIBHHKA, eCAM H3BeCTHO, UTO OJHA I3
Hux Ha 14 cm Sogablie apyroi, a JHAIOHAAb IPAMOVIOJLBHMEA PAaB-
Ha 34 cn.
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KOoHTpoONnbHbIE BONPOCHI U 3afaHnN

| Y10 Ha3bIBAKT AUCKPUMWUHAHTOM KBaApaTHOro ypaeHenus? CkoNbKo
KOpPHEN MOXeT WMeTb KBagpaTHOe ypasHeHue?

Hanuwwte dopmyny KOpHE KBaapaTHOro ypasHeHM!S.

- Hanuwwure cdopmyny KOpHeil KBafpaTHOro ypasHEHWs, B KOTOPOM BTO-
poi KO3pPUUMEHT ABNAETCH YETHLIM YUCNOM.

Chopmynupynte v pokaxute Teopemy Buerta. Yemy pasHbl cymma
1 Npon3BeaeHne KOpHeW KBagpaTtHOro ypasHeHus ax”® + bx + ¢ = 07

~ Chopmynupyinte n gokaxute Teopemy, obpartHyio Teopeme Buera.

PATHbIA TPEXYNEH

r fr e
o) . 5

24. KeagpatHbi TPEXYNEH U ero KOpHu

Kaxnoe us Bripasenuii X" —2x'+3x* - Tx+ 2, 2y — y* + 5y® -
~ 3y + 18, 72° — 62" + z2° - 2z + 3 sABAAeTCA MHOTrOUYJIEHOM C ORHOI
nepeMeHHOH.

3HaueHWe NePeMeHHOH, NPH KOTOPOM MHOTOUJEH OOPATHAETCH \Bo /o o0
HYJIb, HA3BIBAKOT KOPHEM MHOZOYJEHA.

Haiinem, HanpuMep, KOPHH MHOTOYJIeHA x® - x. Jlna atoro pemmum
ypaBHeHHe X° — x = 0. PasznoxuB JeByI0 YacTh YPaBHEHHA HA MHOMKH-
TeJNHU, LO0JYUUM

x{x -1 (x + 1) =0,
orcofna x; = 0, x, = 1, x3 = —1.

3
Taxum obpasom, umcaa 0, 1, -1 — KopHEm MHOTOWIEeHa x — X.
Muorounes BTOpoOil CTelleHWM ¢ OJHOH NepeMeHHOW Ha3bIBalT KBaJpaT-
HBIM TPEeXYJeHOM.

npeneni | ! RB&I[DE[THLIM TI}EXHHEHOM Ha3EIBaCTCH

MHGI‘GILJIEH Bﬂ,z:a ax® + bx + ¢, THe x — NepeMeHHad, d, b |
€ — HeKOoTophle ducja, npuuésm a = 0.
KoadduiuenT @ HaswiBawT crapwium ko PHUMEeHTOM, 4 € — CBO-

OOHBIM HJIEHOM KBAJIPATHOTD TPEXWYICHE.
IlpuMepaMi KBAApaTHBIX TPEXWIEHOB ABIAKTCA MHOTOUIEHBI

32 — 2x — 5, 274 fx —8, —x* + 2x + 5.
B mepsom ma vux a = 3, b = -2, ¢ = -5, BO BrOopom — a = 1,
b=T,¢=-8, BTpeteem — a = -1, b= 2, ¢ = 5.
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K xBagpaTHBEIM TpPEXuJeHaM OTHOCATCH TAK)Ke M TAKHEe MHOTOUYJIeHBI
BTOPOIl CTeNeHH, YV KOTOPBIX OAMH M3 koa(@duumenTos b aubo ¢ manu
naske oba paBHBI Hya0. Tak, MHOrowien 7xX° — X CUMTAIOT KBAAPATHBIM
Tpéxunenom. ¥ Hero a = 7, b= -1, ¢ = 0.

Ilna Toro urobsl HAIITH KOPHM KBaJPATHOTO TPEXUJIEHA ax® + bx + ¢,
HAZO PEIINTEL KBAJPATHOE ypaBHeHme ax + bx + ¢ = 0.

IIpumep 1. Haiigém KOpHM KBaApaTHOTO Tpéxuaena 3x° — 2x — 5.
» Pemnm ypasBHeHHe

3x* - 2x - 5

I
o

Hmeem
D= (-2)" - 4-3-(-5) = 64;

i o

-

S 11 ip ax
xi_lﬁsz_ ].-

3HAaunT, KBAADATHEIH TpéxumeH 3x° — 2x — 5 UMeeT ABa KOPHSA:
15, 1 -1.

Tak kax KBagpaTHBIH TpeéxuJeH c_tx2 + bx + ¢ HMeeT Te e Kop-
HHM, YTO W KBajpaTHOe ypaBHeHue ax’ + bx + ¢ = 0, To oH MoKer,
KaKk M KBaJApaTHOe ypaBHEHHe, MMeTh JABA KOPHA, OANH KOPEeHBb MJIH He
HMeTh KOpHeH. JTO 3aBHCHUT OT 3HAYEHUHA JHCKPHMHHAHTA KBaJApaTHOro
ypasHenus D = b° — ddae, KOTODbI HASLIBAIOT TARME OHER P R Hmatenal 100
mom keadpamuozo mpéxiaena. Eeru D = (), To KBagpaTHEIE TPEXTIEH
HMeeT IBa KopHA; eca D = (0, To KBagpaTHBIA TpEXdUJeH HMMeeT OIMH
KEopeHb; ecan D = 0, To EpanparHblid TPEXUlleH He MMeeT HKOPHeH.

Ilpu pemenun 3agad wHOrga OBIBAET yA0OHO MpPEACTABUTL KBAAPAT-
HBIF TpéxuieH ax’ + bx + ¢ B Buge a(x — m)® + n, Toe m U 7 — HEKO-
TOpbie uucia. Taxoe upeodpaszoBaHUe HA3LIBABTCH BbIIEJIEHHEM KBapa-
Ta ABYYIEHA W3 KBAAPATHOTO TpéxumeHa, [[oKameM Ha TpHMepe, Kax
BBEIDOJIHAETCA 3TO IIpeodpa3oBaHHe.

Mpumep 2. Boimesum u3 Tpéxunena 3x° — 36x + 140 ksagpar ABy-
YyJIeHa.
» Brirecem 3a cKODKH MHOMKHTENB J3:

3x? — 36x + 140 = 3(x2—12x+5-§g).

ITpeobpasyem BoeIipaskerune B ckobkax. [lna sroro mpeacraBum 12:;3?
B BHJe TpoH3BemeHnda 2 -6 - x, a 3aTeM npHOaBMM M BREIUTeM 6°.

IMomyumum , L .
3% — 36x + 140 = qxﬂ—lzxﬂ‘;_“):
= 3[1‘2—2-6-x+62—62+%):

= 3(x-6f +Z) = 3x - 6)" + 32.
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3HAYNT,
3x° — 36x + 140 = 3(x — 6)° + 32.

PaceMoTpuM 3ajgady, IpH pelieHHH KOTOPOH NpHUMeHAeTCHA Bhijele-
HHEe KBajpara ABYYJeHa M3 KBaJpPaTHOTO TPEXdJIeHa.

IIpumep 3. Jlokamem, 4ToO M3 BCeX NMPAMOYTOJBHWKOB C TIEPHMETPOM
20 cM HarOOJBIIVIO TIOIIALEL MMEeeT KBajapar.

» Ilyers opmHa cropoHa npaMoyroJibHMKa pasHa x cMm. Torga apyras
CTOPOHA paBHA 10 = x cm, a naomaas OpPAMOYTOJLHHKA paBHA
x(10 — x) em?

Packpois C}EDERH B BeIpaskenun x(10 — x), noayuum 10x — x°. Bwi-

paskenme —x- + 10x npe,ut:TaBJmET co00il KBaJApaTHBIH TpEX4JeH,
B Kotopom a = -1, b = 10, ¢ 0. Brigenum kKBajapaTt ABYVYJIeHA:

-x* 4+ 10x = —(x* — 10x) =
= —(x* = 10x + 25 — 25) = —(x — 5)° + 25.

Tar xax Boipamenne —(x — 5)" upm mrboM X £ 5 OTPUIATENLHO,
To cymma —(x — 5)° + 25 mpunuMaer HauGOJLIIee 3HAUEHWE TPH
X = D. SHauuT, NIoWAAbL Dyiaer Hauboabluel, HOrja OJHA M3 CTO-
POH IPSMOYTOJBHHKA PABHA O ¢M. B 3TOM cayuae APYIas CTOPOHA
TaHEMHe paBHA D CHh, T. €. IIPAMOVIONEHHE HABJIACETCA HBAIPATOM. %

CrauaH ¢ vk.com/material100

ynpaxHenus

598. Kakue us uncen -2, —1, 0, 2, 3 ABIAITCA KOPHAMH MHOTOUJIEHA
x* — 3x% — 4x + 122

599. Haligure KOPHH MHOTOUIEHA:

a) x2 — Tx: 6) 2x — 5; B) y* — 4y; r) 4 — 16.
600. Hmeer 1M KOpHH MHOIOWIEH:
a) x° + 1; 6) x°— 27T; B) 24— 1; 1) y' + 85+ T?

ﬂﬂl Kakwe u3 uncen 1, 2, 3 — \J'E -7 + \.E ABIAITCA KOPHAMH KBa-
ApaTHOrO TpéxumeHa x° — 6x + T?

602. Haiinure KOPHH KBAJPATHOIO TPEXUJIEHA:

a}x—I—x—ﬁ T) 2;1:—1‘—[1125

6) 9x° — 9x + 2; m) 0,1x° —I—{}d

B)[]sz—i—&x—ﬁﬂ e) —0,3x7 + 1,5x.
603. Han,ume HOPHH KBAJPATHOI'O TPEXYJeHAa:

a) 10x> + 5x — 5; ) ¥ = 2% — 4;

6) —2x% + 12x — 18 r) 12x% — 12.
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604. Mmeer oW KBaPATHLIA TPEXYICH KOPHHM W CCIW WMECT, TO CHONL-

KO:

= .2 i , ¥
a) 5x. — 8x + 3; B) —Téx‘+ﬁx—2;
6) 9x° + 6x + 1; 'y =& +-bx— 87

605. HMEET .:IIH KBAPATHLIH TPEXWIEH KOPHH W €CJIH UMEET, TO CKOJIBKO:
a) — — 4x + 3; B) 9x2% — 12x + 4;

2 ‘
6}41—41‘:—3; r) 9x° — 12x — 47

606. Cymma rvosddUUHeHTOBR HKBAJPATHOIO TpPEXYJeHa PaBHA HYJO,
a ero ¢cBoODOJHBIH wieH B 4 pasa OOJbOIE CTAPIIETO KO3MPHIITHEHTA.
IHafanTe KOPHH 2TOTC TPEXTIIeHA.

607. BeimenuTe KRagpaT ABYWIeHA H3 KBAJpATHOTO TpexuJeHa:

a) ¥ - 6x — 2; B) 2x* — 4x + 10;
2 1 2
0) x° + 5x + 20; r) g +2 —6.

608. BuimenwTe KBajpaT ARYUICHAa W3 KRa/IPATHOTO TPEXTICHA:

a) x* — 10x + 10; B) B.r + 6x — 3;
2 .!
0) x*+ 3x — 1; r]l - x4+ 2.

609. (aa pabomwvt 6 napax.) ,HGH.&HmTe, YTO NpH AK000M 3HAaYeHHH X
HBﬂﬂpaTHLII'fI TPEXUTIeH:
a) x* = 6x + 10 TPHHUMAET MOJIOKUTEeNbHOe 3HAYeHHE;
0) ax - 10x + 5 npUMHUMAaET HEeOTPHIATEJIbHOe 3HAYeHHe;
B) —x° + 20x — 100 npuHIMaeT HEMOJOMKHTENbHOEe 3H{EFenII;Com/materialloo
r) —21' + 16x — 33 npuHEMAaeT OoTpHIATEeNBHOE 3HAUYeHHE;
o) x ' 0,82x + 0,0256 npuHHMAaeT HeoTpHMUATEILHOE 3HAUYeHHE;
e) 4x° + U Bx + 2 OpUHEM&AET TOIMHNITEILHOE 3HAUYEHHE.
1) 06{3}7.EHTE KakHe npecbOpazopannda TI}EXTLJ'IEHOB HaJ0 BHIMOJIHHTL
IJIA JOEA3ATelIbCTBA BLICKA3AHHBIX VTBeREISHHMH.
2) PacnpenennTe, KTO BBINOJHAET IAMAHHS &), B} W A), 4 KTO —
zagagud O), T') H e), ¥ BEHINOJHHTE HX.
3) Ilposeprre Apyr v Apyra HPABMABHOCThE LPOBEJEHHBIX JOHA3A-
TEIBITE H HCIIPABETE ()LL[HﬁHI-I, eI OHH JOIVIOeHRL.

610. Jansl kBaupaTHble TPEXUJEeHbI

x*—6x+11 m —x° + 6x — 11.

,[IGI-{HH{]-ITE, qTo Tlf‘thIﬁ H3 HHX He INpHHHMaeT OTpHIATeJbHbBLIX
3HAUeHHH, a BTOPOH — MOJOMHTEJIbHBIX.

611. [Ipy xaxom sHauvenHuwm x Tpéxuied 2x° — 4x + 6 npunuMaer HAU-
MenLIee 3paducnre? Hawnwre oro 3matenwe,

- s 1.2

612, lan xBagpaTHelil Tpéxdren 3x° + 2x + 4. BuiacanTe, 0pn Kakom
3HAUeHHH X OH NpHHHMAeT HaHMeHBIIee 3HaUueHHe M UYeMy DPaBHO
ATo 3HAUeHMHe ’l‘péKLlJIEHa.

613. (Badaua-uccaedosadue.) BolacuuTe, KAKOH H3 HPAMOYIOAbBHLIX Tpe-
YTOORHHKOR C CYMMOHM KATeTOR, paBHOI 6 cM, HMeeT HanbOABIIVIO
ILI0I0aAEk. BREITHCINTE 2TY ILIOIIAAb.

MELERIE YpagHeHWA U CUCTEMBI YDaBHEHWA



1) ObozraubTe ANHMHY OAHOTO M3 KATETOB Hepe3 X CM H COCTABLTE
BEIpajkeHHue I8 BREIYHMCJIEHHSA MJ0OLIAAH TPeyroJbHHKA.

2) UcenepviiTe, npM KAaKMX 3HAYEHMAX MNEepeMeHHOW cocTaBJeHHOe
BEIpAjKeHHEe NpPHHHMAaeT HanOOJbIllee 3HAUYEeHHE.

3) BrluncanTe, yeMy paBHO 3HAUYEHHE ILUIOLIAJAH TPeyroJlbHHKA NpPH
VKa3aHHbIX 3HAYEHMAX NepeMeHHOH.

614. C DamHH BRIOIVCTHJIH BBepX CTpelayv H3 Jvka. Ecian HauvanpHad
CHOpoCTh crpenbl pasdHa 50 m/e, soicora GawHp 20 m 1 ¢ (c) —
BpeMs TOJETA CTPENRl, TO paccTosaHme A () CTPEJILI OT TIOBEPXHO-
CTH 3eMIH B MOMEHT BDEMeHU { (¢) MOmHO HalTH mo QopMmyie
h=—5t" + B0t + 20 (upubrmménnoe SHAMEeHHe YCKOPeHUs cBODO-
HOTO TajgeHus cuurtaercss paBHmM 10 m/c’). Kaxoii mambonnured
BBICOTBEI TOCTHTHET cTpenaa?

615. Pemminre vpaBHeHHE:

a) 3 (x + 4)! = 10x + 32; 6) 8lx + 77 = 15 (x + 1)~
616 PHB.]IOH{I/ITE HA MHOEHATEI MHOIOYIEH.
a) ab + 3b — ba — 15; 0) 2xy — y + 8x — 4.

CrauaH ¢ vk.com/material100

25. PasnoxeHue KBagparHOro TpéxyieHa
Ha MHOXUTENW

IlyeTs Tpebyerca pasJo:EHTE HA MHOKHTENIH KBAJAPATHBIH TpexduJeH
3x° - 21x + 30.
Brinecem cHauana 3a ckoOKH ctapmuid xosdpunment 3. Ilomyuaum
3x* - 21x + 30 = 3 (x* — Tx + 10).
Jlaa Toro 4robel pasnoEHTE HA MHOMKHTENIH TpPexXdHJeH
- Tx + 10,
IpejcTaBMM —7X B BHIEe CYVMMEI OJHOUWJIEHOB —2X H —DX M NPHMeHHM
criocod rpynmupoBKN:
P—Tx+10=x*-2x - 5x + 10 =
=x(x— 2) — blx — 2) = {x — 24x — D).
3HauuT,
3x* — 21x + 30 = 3(x — 2)(x — 5).
Ipu x = 2 n x = 5 nmpouaeeneHre 3(x — 2)(x — 5), a caemoBaTeNL-

HO, W Tpéxuien 3x° — 21x + 30 ofpalaroTea B HYJIb. SHAYMT, uucaa 2
W D ABISIOTCA €r0 KOPHSIMIH,
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Urak, MBI npegcTABHIN KBAAPATHBIN TPEXUJIeH
3x* — 21x + 30

B BHJe NpOM3BeJeHHA UHMcaa 3, T. €. crapmero xoadpuiueHTa, # ABYX
auHeHbIX MHOMxuTeneil. [lepeoiit u3 HUX npeacrasager coboii pasHOCTH
MEeKJAV TepeMeHHOH X M OJHMM KOpPHEeM TpeéxdJeHa, a BTOPoOH — pas-
HOCTE MEJIY NepeMeHHOH X B JPYIrHM KOpHeM.

Takoe pazjoskeHHe MOMKHO NOJAYYATH AJdd A060r0 KBaApaTHOIO
TpéxdjeHa, uMewmero Kopuu. IIpm srom cumraoT, YTO ecJaH AHCKPH-

MHWHAHT KBAJAPATHOTO TpeXdUJieHa paBeH HYJI0, TO TOT TPEXUJeH HMeeT
JIBA PABHBIX KOPHHA.

TEOPEMA

Ecnu x, u X, — KOPHH KBaJpaTHOro Tpéxujiena ax® + bx + ¢, To
ax’ + bx +¢ =a (x — 2 0x — x).

® Buinecem 3a CKOOKHM B MHOTroOuwIeHe ax’ + bx + ¢ MHOMHTENb d.
I[Moayumm

b
ax® + bx + ¢ = a(x2+—x+£).
a a

Tak Kak KOpHHM KBaAJIpPaTHOTrO Tpéxuﬂezﬂa ax’ + bx +CE-gnordsoFesmatenali0o
KOPHAMM KBaJpaTHOToO ypaBHeHuda ax” + bx + ¢ = 0, To no rteo-
peme Buera

+ = _2 — &
Xyt Xy ==, %t Xy = .

Orciona g
c
o = (X1 +x), 7 = 2x;° X

TTosTomy

: b
f+5x+§=x2—{x,+xz}x+xl.r2=

= x% —xx — xx + X%, = x(x —x;) — x(x —x) =
=l = ENX = Xi)
Hrax,
ax® + bx + ¢ = a(x - x)x - x,). O

Iloga;xem, 4TO

rlﬂ'u___-__-‘_h—__ﬂ“_—-'I!—_!—__i__q

| ecam KBAJAPATHEIM TPEexXtjieH He HMeeT KOpHel, TO ero HeJb3f |
PA3JIOKHATL HA MHOMKHTEIM, ABIAIONINECH MHOTOWIeHAMH Hep- |
| BO# CTEIeHH. I

e o oo o e e o —— o —— — — o ——— - ]

142 RUEEERI) YpasHeHwa W cUCTEMBbl YPaBHEHWUIA



® IycTn KBAApATHLIE TpéxwmeH ax + bx + ¢ He UMeeT KopwHeir,
ITpeanono:xuM, 4TO ero MOKHO [IpeICTaBUTh B BHIe NPOH3BeIeHHA
MHOI'OUJIEHOE LepBOil CreleHu:

ax* + bx + ¢ = (kx + m) (px + q),
rae &, m, p U ¢ — HEKOTOpBIe "HcHa, npudém £ < 0 m p < 0.

IIponssenenne (kx + m) (px + ¢) obpamaercsa B HYJ b NPH X = —’i'—

"H X = _i. CHEI[OE&T‘EJII:-HO, IIpH 9THX 3SHAYEHHAX X Oﬁ‘paﬂlﬂﬂ’l‘ﬂﬂ
p

o 2 b - -9
B HYJIE H TPeXHWIIEeH 4dXx + bx + ¢, T. €. THCIA ? H ABJIHAKOT-
P

cA ero KopaaAM#M. MBI NpHUILIM K NPOTHBOPEYMIO, TAK KAK 10 VCJIO-
BHIO 3TOT TPEXUJEeH KOpHei He mMeer.

IIpumep 1. Paznomxum HAa MHOMHTENH KBaJApPaTHBINA TpEéxXudJieH
2¢ + Tx — 4.
» Pemme ypasuenme 2x° + Tx — 4 = 0, HaWAéM KODHW TPEXUJIeHAa:
x, = %, x, = —4.

ITo Teopeme 0 pasno:KeHUN KBAAPATHOrNO TPEXUJIEHA HA MHOMUTENH

HMeeM 1
2 .

2x°“ + Tx — 4 = 2[96— 5) (x + 4). CkauaH ¢ vk.com/material 100

TTonyHeHHEIA PesyInLTaT MOYKAO 3aMHWcaTh HHave, YMUOMKHRE THCI0 2

Ha JABYYJEH X — 15 IMonyunm

29x% + Tx — 4 = (2x — 1)(x + 4). <
IIpumep 2. PasnoxkmM Ha MHOKHTENH KBAAPATHBIA TPEXUIeH
-4x? + 24x - 36.
» Pemus ypasaenne —4x° + 24x — 36 = 0, HaiigéM KOpHH TPEXUJIEHA:
L = Xy = 3
3HauurT, ‘
-4x% + 24x — 36 = —4(x — 3)x — 3),

AW HHAYEe ’ .

~4x* + 24x - 36 = —4(x - 3)%. <

3x+2

IIpumep 3. Coxparum apobds T BT T

» PaznoxuMm Ha MHOMHTENN KBajpaTHBIH TpéxdaeH 3x° — 13x — 10.

Ero xopen paBHBI —% a 5. Ilostomy

8t~ 18% — 10 = 3(x+§){x = 5) = (3x + 2)x — 5).
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3HauunrT,
axr + 2 3x +2 1

3¢ —18x —10 (3x+2)(x—-5) x—5

YnpaxHeHus

617. PasmosxnuTe HA MHOMXHUTEIH KBAJIPATHBIH TPEXUIIEH:

a) 3x% — 24x + 21; r) ¥ — 12x + 20; x®) 2x° — 5x + 3;
6) 5z° + 10z — 15; n) —y* + 16y — 15; 3) 5y° + 2y — 3:
B) é—x2 + ;—x + %; e) —t* — 8t + 9; n) -2n° + 5n + 7.

618. PasmoxuTe Ha MHOMEHTEIH HKBaIpaTHBIH TpexuIeH:
a) 2x* - 2x + 1 B) 16d° + 24a + 9;

. 2z’ .

6) —9x° + 12x — 4; r) 0,25m* - 2m + 4.
619, PazmoxuTe 7a MHUOMHATETH KBAJPATHRIH TPEXUJIICH:
a) 2x% + 12x — 14; B) 3x° + bx — 2;

6) -m* + 5m — 6; r) 6x° — 13x + 6.

620. TokamuTe TOMKICCTRO:
a) 10x* + 19x — 2 = 10(x — 0,1)(x + 2);
B) 0,5(x — 6)(x — 3) = 0,5x* — 5,6x + 15. CradaH ¢ vk.com/material100
621. MosxHo a1 MpecTaBuTh KBaJIPATHRIA TPEXHWICH B BHjC TPOU3RE/E-
HHA MHOT'OYJIeHOER IepBOM CTeIleHH:
a) —3y” + 3y + 11; B) x* — Tx + 11;
6) 4b% — 9b + T; r) 3y° — 12y + 127
622. Mo:xBO IM PASJIOMKHUTE HA MHOMMUTEN KBAJIPATHLIN TPEXYIeH, KO-
APUOHEHTH KOTOPOTO PABHEIE, OTJIAMYHEIE OT HYJIS 4Hcaa?

KOPHH, Ho3DQQHIHeHTH KOTOPOro — HATYPAJLHBIE YHCIa BUHIA I,
2n, 3n (pacmolosKeHHEBIE B OPOM3BONBHOM nOpaare). PazmosxmnTe
ATOT TPEX'IeH Ha MHOMKHTEIH.

624, CoxkparnTe npodh;

dx + 4 1= £-11p 110
Bl g BY 1) ’E:#-i
3x°+2x-1 be-b—12 20+ 8p - pf
24 -5a—3 21 +Ty+3 3x? +16x —12
0) “———a— r) yd.a—ys e) T oA
3a -9 Y 0 10-13x—3x
625. Corparure npode:
a) xa—ll_'r+34_ 6) 2" +09y -5

xr—64 -1
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626. Hatigure smauenue apo0n:

_ 2
a) 35_—"5‘5 npu x = —9; —99; -999;
6-Tx+x
6) W—xm npu x = —-1; 5; 10.
4x“-16
627. 1 S o o _ X —Bx+8,
. Yem pasnuuaroTcA IPadUEH QVHKOHA ¥ = x — 4 0 y = s
o

628, Pemmure ypaBHeHHe:

3 ‘
a)rz_l—lllel; B}x—S:I;xJ;
xZrx  Bx-T, 2— x5  «x

W) Sg=m=g P) =5

629, Pasmo:xiTe Ha MHOEHTEIH MHOTOUJEH:
a) 4x* — 6x + 2xy — 3y; 6) 4a® + 28 — 2a%b — 4ab®.

630. B kaxoli KOOPAUHATHOH YeTBEPTH PACIOJIOMKEHA TOYKA IIEpecede-
HHg rpaduxor pvERKOHHE f(x) = 0,.8x + 2,1 n g(x) = —0,9x + 37

CrauaH ¢ vk.com/material 100
KoHTpONnbHbIE BONPOCHI U 3aflaHURA

Lante onpegeneHwe keagpatHoOro TpéxuneHa. CKONbKO KOpPHER MOXeT
MMETb KBaapaTHbiA TPEX4neH?

Mokaxute Ha nNpumepe Bbipaxexna 3x° — 12x + 32, kak MOXHO Bblge-
NATL KBaapat ABy4neHa M3 KBaapaTHOro Tpéxynexa.

ChopmynupyinTe » AOKaXATE TEOPEMY O Pa3NOXeHWW Ha MHOXUTENW
KBagpaTHOro Tpex4yneHa, MeloLwero KopHHW.

3]  APOBHBIE PALIMOHAJIbHBLIE YPABHEHUS

26. PeweHune apoOHbIX paunoHaNbHbLIX YPaBHEHUN

B ypaBHenHax )
2x + 5 = 3(8 — x),

5

x—?=—31‘+1’9,
x—A41 _.r—'E}
2x+1  =x

JepaAd ® NOpaBsad 4YacTH ABJAKTCA pPaAlHOHAJBHBIMH BhIpAXEeHHA-
mu. Takxme YpaBHEHHA HAa3IBIBAKT PAUUOHAABHBIMU YPASBHEHUAMIU.
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PaumonansHOe ypaBHeHHe, B KOTOPOM M JeBasi, W MpaBad YacTH ABJIA-
IOTCA [elBIMHA BREIPAMKEHHAMH, HA3SBIBAIOT yeabiy. PanmoHalbHOE ypas-
HEHWE, B KOTOPOM JIeBAH WJIM [paBafd 4YacTh ABAfAeTCA APoOHBIM Bbipa-
JHeHHeM, HASBIBAIOT OPOOHBLIM.

Tar, ypaBHenne

2x + 5 = 3(8 - x)
1ejoe, a ypaBHeHHA
x—4__x—9
2x+1  x

x-2--3x419 u
-

dpofHble PAUUOHANBHBLE,

IHpumep 1. Pemuum uenoe ypasHeHUe

x—1 2 Sx
2 T3 6"

p YMHONKHM 006 HACTH VpaBHeHHMA HA HAUMEHBIIHI o0IIMI 3HaMeHa-
TeJbk BXOAAIIMX B Hero apobeit, T. e. Ha yucao 6. Iloayumm vpae-
HeHHe, pPaBHOCHJIbHOEe [JaHHOMY, He cojep:raliee apobeil:

3(x — 1) + 4x = 5x.
Pemins ero, Haitgém, ato x = 1,5. <
CrauaH ¢ vk.com/material100
IIpumep 2. Peuwwum apobHOoe paudoHAJLHOE ypaBHEHMe

x—3 1 x+5
x-5 +E"x{x-5}' (1)

» Ilo asanorum ¢ NpeabLIAVIAM IPHMEpPOM VMHOMKHMM 00e 4acTH ypas-
HEeHHA HA 00IMHMHA 3HaAMeHAaTelb gpoldei, T. e. Ha BeIpasenue x(x — 5).
TMonyunm 1eoe ypaRpaeHHe

xx—3)+x—H =%+ b. (2)

IlonaTHo, 4TO KAamXABIH KopeHb ypaBHenusa (1) aBaserca KoOpHeEM
ypaBHennsa (2). Ho ypasaenme (2) moker OBITE HE PABHOCHJIBHO
HCXOJAHOMY, TAK KaKk MbI YMHOMKHJIM o0e ero 4acTH He Ha YHCJIO,
OTJAMYHOE OT HYJAA, a HA BhIpa)KeHMe, cojep:xallee INepeMeHHVI,
KOTOpOe MoiKeT oOpamarbca B HyJab. [losToMy He KamAblil KOPeHb
ypaBHeHHA (2) obfA3aTennHO OKakeTcA KOpHeM ypaBHeHHA (1).

Yupoctus ypaBHeHue (2), moayuuM KBaJApaTHOE YpaBHEHHE
x> - 8x-10=0.
Ero kopaun — uucna —2 u 5.
[IpoBepum, ABIAITCA JH YHCaa —2 ¥ D KOpHAMH vpaBHeHH#a (1).

IIpu x = —2 obmuH 3HaMeHaTedb Xx(x — D) He obpalllaeTcd B HYJIb.
daauur, yncno —2 — HopeHb ypasHeHus (1).
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IIpn x = 5 ofmui sHaMeHATEAL 0OPAIAETCA B HYJIL M BEIDASKEHUS

x—3 X458

H —— TepPHIT CMLICJI. HDBTUM}T YHUCJI0 O He ABJIASTCH KOpD-
x—5 Mx—a)

Hem ypasHenus (1).
Hrak, xopHem ypaBHeHHa (1) cay:KHT ToabKo uHciIo —2.

[ NN N S S SN N NN SN S PN NN S S NN S SN SN RN SN N S S S N S

Boobimie nipy pemeHEnH ApobHLIX panHOHAJBLHBIX VpPaBHeHHH me-

JnecoofpasHo MOCTYNaTh CHAeAYIONIUM obpasom: |

1) HafiTn o0muii 3HaMeHATeNb ApoDeil, BXOAANIMNX B ypaBHe- |
HHE; |

2) YMHO¥NTE 00e uacTH ypaBHeHMs Ha obluMil 3HaMeHATeNb;

3) pelmuTh MOJVYHBINEECH [eJIoe VpPaBHeHHEe;

4) MCKJIOYNTE M3 ero KOpHeH Te, KOTOphkie o0pamiaioT B HYJIb
oDIIMil 3HAMEHAaTe b,

"y F K K §F §F §F §F W

. B S S S S S s S S . S S S S S S D S

IIpumep 3. Pemum ypaBHenne S ..
x*—4 x*-2¢ ¥ 2¢

1 4—x CrauaH ¢ vk.com/material 100

2
B RO A G ) AT

O6muii 3HaMeHaTtenb apobeil paBeH x(x — 2Nx + 2).
VMuOxHB 00e uyacTH ypaBHeHMs Ha obmuil 3HamMeHaTeas apobeii,
MONYYHM

2x —(x+ 2) = (4 — x)}(x — 2).
Orcrona .
2x — x - 2 =4x - x*- 8 + 2x,
x> -b5x+ 6 =0,
D=25-24=1,

W

x_ﬁ:l

=
Xy = By Xy = 3,

Ecaun x = 2, o x(x — 2}{x + 2) = 0;

ecan x = 3, to x(x — 2Hx + 2) = 0.

3HaAuUNUT, KOPHEM HCXOAHOTO ypaBHeHWA ABJAAETCA 4ucao 3.
OreT: 3. <
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YopaxHeHus

631. HalinyuTe KOopHHM VpaBHeHHA:

2 3 =55
y+3 y+3 2y—1 y+3
2 bx-6 ay |1 o2
ﬁ I.T = ; H : — s
) i~ ) 4+ y '
8) 2%  -Tx 46, g) ltdr 5-3r,
xr—2  2-x ' 1-2x 14+ 2¢’
2
y -6y 5 | .r—1_2x—l_
) o B) e
y -1 sxed.
A x4+7 x-17
632. Pemnnte ypaBHEeHUE:!
8 =8 5 _0; 0 8_3x+2
s * CrauaH ¢ vk.com/materialioo
12 x»+4x 2x
=X —_ e—
8) =g =% &) Sz =3
a .
x*-4 3x-2, 2x* ~5x48 _n
10 42 —9x
) sz3=*"L B) SFE =%
633. Haiigure KOpHY VPABHEHHS:
x° Tx x°4+3
a) — =— I =23
) 2+1 241 ) Z+1
2
y'—6y w6 -y ety S -
x—2 x43 15
== > x = ——
B) x+2 x-4’ ) x+2 4x+1°

8y -5 9y |
y  y+2’

) 3)

F-5  Tx+10
=1 9 "
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634, Pemure ypaBHeHIe:

3x +1 x—1
- =1;
a) x+2 x—2
2y-2 y+3 o
6) y?3+y_3—a.
4 4 a5
B)

9y* 1 &3y+1=1—3y;

4 5 1
r) x+3#3—x_x—3_1'
3 4 b-x
ay— 2 1 3 4
8) == =212
u y—2 -2y

635. IIpu xaxoM 3HaYeHHH X
2 =t
a) sHadenwe (PYHKUHH U = :::ﬁ paBuo 5; —a; 0; 2;
P2ix-2 i
6) saHadenne (PYHKIHH Y = — .3 PpaBHo —10; 0; —57?

636. Hafigure KOpHH ypABHEHHS:

x—4 x—06

) Tt =9
1 1 6 x
L it T T
-3 1 5
B = = .
) y-y® y-1 wy-1)

637. Haiimure 3mavenvc TiepeMen

3y+9

2y —13

§ JARSE
-2 p+2 p”
x4+ 3 x—3 1

A) x-3 x+3w3§'

E) ax+?_2x—21:83

x—2 x4+2 3"

HOW Y, TIPW KOTODPOM:

a) cymma apobeit =1 5,75 PaBHa 2
. 5y+13 _ 4-6y ,
6) pazsOCTE Apobeit o H S paBHa 3;
o - Y+1 10
B) cymma apobeit —— wu V15 paBHA HUX NPOH3BeJAeHHIO;
w B u
r) pasHoCTh Apobei o u — paBHa UX LUPOUIBEIEHMIO.
638. Pemunre ypaBHeHUe:
5 4 1 10 1 1
B) — iy ) Sl
y 2 y 3 g v-y y-y l+y
1 1 3 45 14
°) 2(£+1]+X—2_x+3’ A) 1+x”—3x+1ﬁ_r—=i'
1 1 8 5 4
B + = — - e - -~ =a.
) x+2  xP-2¢  xV-4x ) x-1 3-6x+3+

9. ApobHble paunoHansHbie ypasHeHWs

CrauaH ¢ vk.com/material 100
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639, Pemnure ypaBHeHME:
10 x 3

5 [x—fi)(x—1]+x+1=x—5;
17 1 x
0) (r—Mx+4 x—3 x-4°
4 1 1
- — =+ — =0
(x11F (x-1% P-x; 1
4 1 4

r)

. Ha— = — .
92 1 3% x 92 6x+1
640. Haligure ROpHH ypaBHEHHA!

21 16 6
a) = ==

r+1 xX—2 =x

2 1 5
U e il e
F-3y | ¥ -9

18 16
4x%  4x 11 ZiP-x  4x®-1

¥

B)

) 3(4y° 110y —7)  By—-T 6y 5
16;;2 q T 3-4y  3+4y° Cradad ¢ vk.com/material100

641. (/Taa pabomst ¢ napax.) Permure ypaRHuenue;

1 _17. _ -
a) 1+ =155 6) 1 =

8p—— - 2+
2+ —% 1+—5

5-x 10— x°

1) ObecyanTte, Kakue nNpeodPa3OBAHNA M B KAKOH MOCJIEI0BATENBHO-

CTH HaJO BBINOJHHTH, 4TOOBI HAHTH KOPHH VDPaABHEeHHA.

2) PacnpenennTe, KTO BBINOJHAET 3ajanve a), a KTo — 3ajganue 0),
W BEITIOJTHHUTE HX,

3) IlposepsTe aApyr y apyra, MpaBHJBHO JH pElLIeHO VpaBHEHHE.

642. Pemmure rpadudecks vpasHeHMe:
6 6
a) —=x; 6) —=—x+6.
X X
643. C nomouibio rpadiKoB BbIHCHUTE, CKOIbBKO HOPHeil MOMEer HUMeTrb
1
VpPaBHEHUE ;:ax—i—b, rae a 1 b — Hexortopere umcaa. aa xam-

JOTO CcAy4uasg VKa)HuTe, KAKHM VCJIOBHAM JOJIKHEI VIOBJIETBOPATH
yucaa & 1 b.
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644. Haiinure zHAYeHHe BRIDLUHEHHS X — 2xy + & npm x =3+ v’g .
y=3-45.

645. Oupepenure, npusaiesxar au rpabury GyHELNN § = X
rourn A(1,5; 7,25), B(-3,2; 9) n C(3 —1; 7).

646. YipocTHTe BLIpaykeume:

5

4 2% 5

x—y
il 5o
6) \E-ﬁ.

647. CpaBEUTEe ¢ HYJIEM 3IHAYEHHE BBEIPAMKEHN!

3ab
a) ——, raea =0, b < 0;
) a +b? A
50.‘%2
+ b

o) , rme ¢ = 0, £ = 0,

27. Pewenune 3apavd CkauaH ¢ vk.com/material100

Pemerme MHOIMX 3agad NPHUBOAMT K JAPOOHBIM palMOHAJIBHBIM
VDABHEHHUAM,

Sdagava 1. MoropHas jgoaka npomaa 25 KM O TeYeHHIO PeKH H
3 KM NpOTHB TedeHMHA, 3aTPATHB HA Bech NyThk 2 4. KaxkoBa cKo-
pOCTh JIOAKH B CTOAYEH BOJAE, ECJAM CKOPOCTE TedeHHWA PeKH paBHa
3 KMm/ua?

» llvers ¥ KM/94 — CHOpPOCTh JOIKK B cTOHYel Boge. Torza cROpoCTh
JTOARW 1o Tewenwio (x + 3) KM/9, a mpoTHR Tedenwud (x — 3) KM/,
ITo Teuennio pexm 25 KM JOAKa IIPOILIa 3a 25 T, 4 TPOTHR Te-

xr—3

3
JeHHA 3 KM — 3a == ", SHAYHUT, BpeMsf, 3aTpaveHHOe Ha BECh

25 3
(x+3 k! .r—3) L

ITo YCIOBHKY 3aa"YHM HA BeChk OYVTE JOIAKA 3aTpaTHIa 2 4, CJIE.I!;O‘

nyTh, PABHO

BATEJBLHO,
25 3
— + —=2.
x+3 x-3
Pemmngs sro ypasHenmne, Hailjiém ero KopHu: x; = 2 1 x, = 12.
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ITo cvmpicTy 3aaum CKOPOCTH JOAKHM B CTOAYEH BOJE A0JMHA DBITH
DOMBIIe CKOPOCTH TeYeHHA, ITOMY YCIOBHI VAOBJIETBOPAET BTOPOM
KOopeHb — uyHeao 12 » He yAOBIAETBOPAET NepBhIi.

OreeT: 12 KM/4.

Jagaua 2. K cnimasy MeIHd H IHHKa, cofep:xamiemy 10 Kr nHHEEKAa,
nobaennan 20 kr yubra. B pesvabrare cogepiande MeilMd B CILIA-
Be yMeHLImHIock Ha 23% . Kaxora Oblia mepBoHAYalILHAS Macca
cIiaga?

» llycte mepBoHadYanpHasm Macca cniaaBa Owslzza paBHa x Er. Torga
MenH B HeM 0wLTO {(x — 10) Xr ¥ oHa cocTapiaia

x~10 . 100%

oT Maccel crasa. Macca HoBOro chijiaea, NNolny4YeHHOTO nocje no-
basnerus 20 Kr nMHKA, OKa3aTack pasHOH (¥ + 2(0) xr, a Mens

B HOM COCTaBHIA
x—10

- 100%.

x4+ 20 :
ITo yenoBmio zagauM cojlep:xaHMe MeJgHM YMeHBINHJAOCE Ha 25%.
CnenosaTelbHO,

x—10 xr—10 .
- 100% ~ v 100% = 25%. Cxkauan ¢ vk.com/material100
Oreroxa (x-10-4 (x-10-4 4
x x+ 20 ;

PemuB aTo ypaBHeHHe, HalAéM, 4TO OHO MMeeT ABa KopHA: x, = 20

n x, = 40. O6a KopHA YAOBJIETBOPAIOT YCJIOBHIO 3aja4u.

Oreer: 20 Br unu 40 Kr.

ynpaxHeuus

648. Snamenarenb 00BIEHOBEHHOM Apobu DoJblle €€ 4HCIHTENs Ha 3.
Ecnu ® unceanTeno sroil apobu npwbaBuTh 7, 4 K 3HAMEHATE-

JK — D, TO OHA YVBEJAMUYHTCH HA % Haiiaure aty apobsb.
649. Mz ropona B ceno, Haxojdlleecd oT Hero Ha paccrodanuu 120 kwM,
—BI:IE‘KH.]III OOHOBPREMEHHO TEA ABTOMOOITIIS. CR()]{)D(!T]:- OOHOT) OBLIA
Ha 20 KM/41 O0Ibllle CKOPOCTH APYTOTOo, W IO3TOMY OH IPHINET K
MecTy HasHadveHHd Ha 1 u panbine. HaliiuTe cKOPOCTh KAMKIOTO
ABTOMODILIA.
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650, Oaum w3 JILRRUWKOB TTpotntéa paccroaume B 20 kv wa 20 mun OnI-
cTpee, YeM apvroi. HalimnTe cKopocTh KamEIoro JbLEHHEKA, 3Had,
yTO OJMH M3 HUX JBHIAJNCH CO CEOPOCTBHIO, HA 2 KM/4 OOJbIIE,
HeM JTPVITOH.

651. [lsa apromobuid BbIE3HAKT OUMHOBPEMEHHO M3 OJHOI'O I'Opoja B
opyroi. Cropocrs nepBoro apToModuaa Ha 10 xmM/u Boasime cROPO-
CTH BTOPOTQ, W MOATOMYV HOepPBLIM aBTOMOOHJIL IpHes;aeT Ha MecTo
Ha 1 4 panbuie sroporo. Hailgure cEopocTh HaXKI0ro ABTOMOOMIH,
SHAS, YTO PACCTOSHHE MeAy ropogaMu paBHOo 360 KM.

652. Yrobrl ITHEBMIHPOBATE oHO3JaHMe Ha 1 4, Ioe3] Ha IleperoHe B
Y20 KM VBeIMYHI CHOPOCTh, ¢ KOTOPOH INEI 0 PACIHHMCAHHK), HA
10 wm/v, Kakopa CKOPOCTL TTO03Jla 1O pPacrmHcanuio?

653. B upownom rogy B depmepcroM xossicree cobpanmn 192 u nne-
HIIIEIL. B sTom ooy ﬁ.JIHI‘O,I[H.'F)ﬂ HOIIWIBIOBAHTUH) HOBBIX TeXHOIIO-
i VIAI0Ch TMOBBICHTE YPoiKaHHOCTh IMIIeHHHIELl Ha 2 II ¢ TeKTapa.
B peayabrare raroi e yporail cobpanm c uaowanu, Ha 0.4 ra
MeHBIIEH. KanoBa Oblma ypo:MaHHOCTH OINEHHIEI B XO3AHCTBE B
IPOILIOM TOAY?

654. Ha monogé:xHoM KapHaBaae AHapeidl xynua dunerwsr dorepen «Ha-
qemaas wa 240 p. Ecnw O o0 TTOTPATHI 9TH JICHLTH Ha ODHICTHI
JoTeper <«¥jadas, TO cMor’ 6Bl KVOHTE HA 4 Duiera Ooabllle, Tai
Kak OHM ObLIM HA 5 p. gewmesie. CROIBEO crTomi DMIeTC:EeRepeILon/ material100
«Hamexxnaa»?

655. [Ipepupunumarens HOpuobGPEnl AHKLMK OJMHAKOBOM CTOMMOCTH HAa
110 000 p. Ecru 61 0H OTIOMKKI ODOKVIKY HA TOX, TO CyMea O
OpHobdpecTH Ha TV cyMMy Ha 20 aknmil MeHBIIe, TAaK Kak IleHa of-
HOH aruMK JAHHOI'O BMJAA Boapocha 3a ator roj Ha 50 p. Croiabro
AKIUH TpHoDpEN TMpPesmpUHIMATEN:?

656. Cmapunnaa 3adava. HeckolbrO dYellopeK o00emalu BMecTe M OO
CUSTY NOJIEHBLI OBLIH VOJIATHTE 175 muanuuaros. OKasanocs, 410 ¥
aroMx He O6nTo pw cebe gerer. TMosToMy KayKIoMy W3 OCTAJLHLIX
IPHIOLIOCE VIIATHTE Ha 10 muaaueEros 0oabllde, 4eM IPHXO0JHIOCH
Ha ero goain. Croasro genoBer obemamno?

657. CoTpyvIHHEH oTHela PedIuJHd COBMeCcTHO NpHodpecTH OJHOKaMep-
HblH xonoguibHur sa 14400 p. OpHaro Tpoe OTHASANKMCH Y4acT-
BOBATE B MOKVIOKE, W OCTAILHRIM NPHILIOCE VIJAATHTL Ha 400 p.
DoapIide, YeM Ipeanoigaralochk. CKOIBKO COTPYVIHHKOB paboTaeT B
orgene?

658, TypuceT NponaslI Ha JoJKe MPOTHE TeueHHA perxH 6 KM M IIo 03epy
15 KM, 3aTpaTHB Ha OVTh II0 o3epy Ha 1 4 DoJblle, YeM HA OVTh IO
peke. BHAS, 4YTO CHKOPOCTE TEUEHHS PEKM paBHA 2 KM/4, HalgwTe
CKOPOCTEL JIOJKHA TPH JIBAKCHWAW TIO 03epV.

NpobHble paunoHanbHble ypasHeHWs 153



609. Moroprmaa moaKa, CKOPOCTE KOTOPOW B cTofvYed Bojge 15 M/,
[IpOINTa IIC TeUeHHI peKH 3D KM, a IPOTHB TedeHHA — 2D KEM.
Ilo reuenw OHA 1A CTOJBED e BpeMeHH, CEOIBHEHO IIPDOTHE Te-
qeand, KaxoBa CROPOCTL TEYEHHA PERU?

660. Karep, paseHBawOIMA B cTodueld BOJe cKOpocTh 20 EM/4, Opoimen
36 HEm nporur TededHud WM 22 KM 110 TEUEHHIO, 3ATPATHE HA Bech
oyTh 3 4. Halgure CKOpOCTL TEHEHHS DEKH,

661. B pogabi pacteop coau modapman 100 r eogni. B pesyiawTaTe
HOHIUEHTPAUMHA COJM B pacrTBope noHuzuiaack Ha 1% . Oupenenure
MePBOHAYANBHYVIO MACCY PACTBOPA, €CIH M3BECTHO, YTO B HEM CO-
mep:xanock 30 r comn.

662. Cuas sonora u cepedpa cogepskan 40 r zonora. llocne roro rak
K Hemy godaBmam 50 r 30m0Ta, DOOVUHIN HOBRIH CILIABE, B KOTO-
pPoM cojJep:kaHie 30M0Ta Bozpocao Ha 20% . CHonesKo cepebpa OBLIO
B ciLiaase?

663. IIpu coBMecTHOR paboTe OEVX KPAHOB pPASTPYIKY DAPIKH 38KOHYH-
Jd 3a 6 4y, CRONIBKO BpeMeHH NoTpedOoBaAloch OBl KamJIoMY KpaHY
OTJEJBHO JJIA pasrpyskd DapiH, ecliM H3BeCTHO, YTO IIEepBOMY Kpa-
HY gjafa atoro Tpebyercss Ha 5 4 Doneine, weM BTOPOMY?

664. /Ipa 3D-mpuHETepa pasHOH MOIIIHOCTH H3TOTOBHJIH 3a 2 U 95 MHH HeKo-
TOpOEe KOJHUECTBO JeTaleil. da Hakoe BpeMA 52TO KOJHYECTBO JeTalleii
MO OBl HITOTOBHUTE HE"[)BLIfI ED‘ITFI{HTE"[], CCIH M3BeCTH, YTO EMY
AA ororo morpebyerca ma 2 W GOLIITE, YeM BTOpoMY SIRTpRitTepyYaEiall

665. BerocunenueT mpoexana M3 HOOCEIEA J0 CTAHIIHH ¢ HEeKOTOPOH IIo-
CTOAHHOI CHOPOCTBI, A BO3BPALIAICH €O CHOPOCTBH), HA J HM/4
bonnmefi,. Kakora OnLTa mepBonavannras
CHOPOCTh BeJIOCHIIEJHCTA, ecJid M3BecTHO,
YTO erd CPEIHAH CHOPOCTE HA BCEM IIYTH
cacAoRanwA cocTaraana 12 wwm/a?

00

666. MoTonMEKIHCT OOJIOBHHY OVTH IIpoexal
¢ HeKOTOPOH IOCTOAHHOM CHEOPOCTBH), A
3aTeM CAM3MJT cKopocTh Ha 20 xm/4, Ka-
KOoBa OBLIA CHOPOCTE MOTOIIMKJIHCTA HA
HePBO IOJOBUHE NYTH, €CJIHM HU3BEeCTHO,
UTO CPEANAA CKOPOCTR HMa BCEM TIYTH CO-
CTABHIa 37,5 KM/ u?

667. orkaxkure, 4TO:

1 1 J5+2 JH-2
+ — 22: o + ——=18.
11+2430  11-2430 ) 5-2 B +2
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668. Halinure sHayeHue BhipameHMs:

a) x'iyv 1npu x=5+26, y=5—2\)‘ﬁ;

2

2
6) ¥ mpum x=+11++3, y=+11-3.

XY

669. Haiinure sHauenue ¢, IPU KOTOPOM DASHOCTh KOPHEH ypABHEHHS
x* — 10x + ¢ = 0 pasmua 6.

670. CocTaphTe EBaAIpaTHOE VpaBHeHHe, 3Had ero KOpHH:

V3-1 B 41, B 1
a) s U 5 B) 2 \E 1 AL

KOHTpONBHbIE BONPOCHI U 3a03aHAUR

MNpueeguTe npuMep LEeNnoro ypasHeHus 1 npumep ApobHOro payvoHans-
HOro ypasHeHus.

B 4. 2 3
¥ -1 T x-1 x+1

10T ApoOHbLIe pauuoHanbHblie ypasHeHwus,

Ha npumepe ypasHeHus 06wbACHUTE, KaK-PEHIAcom/material100

YPABHEHWA C ABYMSA NEPEMEHHbBIMMW
M UX CUCTEMBDI

28. YpaBHeHue ¢ ABYMA nNepemMeHHbLIMU
n ero rpapuk

B 7 knacce paccMaTpuBaiuch YPABHEHHA C ABYMA IEePEMEHHBIMH,
HMeIIHe B ax + by = ¢, rae 4, b ¥ ¢ — HekoTophkle yHcaa. Ta-
KUEe YPABHEHUHA, KAK M3BECTHO, HASBIBAKTCH JAuMdeliHotmiu. Ho ypasne-
HHA ¢ OBYMSA NePeMeHHBIMH MOTYT OBITh H HeJIHHeHHBIME. Tark, vpas-
meana x° =4 — y?, xy — 6 = 0, 8x° + y? = 9 IUHeAHLIMH He ABJIA-
HOTCH.

Pemmerne ypaBHeHHS ¢ JBYMS NePEMeHHBIMH B 00IeM cCaIydae
onopeleldeTcdA Tak JjKe, KaK ¥ pelleHHe JHHeHHOTO VPaBHeHHA.

B ..::] YopasHeHwH C© OBYMEAE NepemeHHbIMKI 1M X CUCTeMEBl
< | pag Hi C ABYMA MNMepeMeHHbIMK 1 UMYX CUCTEMB 155



Pemernem ypaBHeHHMA ¢ JABYMA IepeMeHHLIMH HA3BEIBAETCH
napa 3HadeHHI IepeMeHHBbIX, oOpamniawinas 3T0 YpaBHEeHHE B
BEpPHOE PaBeHCTBO.

Tak, ecnu B ypasaenme 5x* + y* = 9 nopcrasuTh BMecTo nepe-
MEHHOH X YHCIIO ]., d BMe(CTO HE]’]EMEHE()ﬁ L HITCJIO 2, TG IIONVHHTEHA
BepHOe paBeHcTBO b + 17 + 22 = 9, Tlapa umcen (1; 2), B KoTopoil Ha
LHePBOM MECTEe VHEAZAHO SHAUYEHHE LepeMeHHOH X, a4 HA BTOPOM — 3HAa-
YeHHe HepeMeHHOH py, ABISeTcS penleHueM ypasHeHHsa 5x° + y° = 9.
JaMeTHM, YTO YpaBHeHHe ¢ ABYMA IepeMeHHBIMH HMeeT, KaK IIpaBHIo,
OECKOHEYHOS MHOMKECTED PelLeHUNA.

I[Ba FPHBHEHI‘IH, HMEHITIe OIHO H TO e MHOEeCTBO ]Z]E‘Il[E‘E[IEﬁ,
HA3LIBAIOT PAsHOCUABHBIMU YPASHEeHUIMU.

CreneHb LENOI0 YPABHEHMSH € [JBYMH LEpeMeHHbIME OlpeleldeTcH
TAK JKe, KaK W CTeleHb UEeJ0TO VPABHEHHS ¢ OJHOH HepeMeHHOH: ecJIH
JeBadg YacTh VPARHEHHT ¢ IBYMA IepeMeHHBIMH €CTh MHOTOWJIeH CTaH-
NApPTHOI'O BHIAa, A upapad — yuciao 0, To creleHb VPABHEHHUS CYMTAKT
PABHON CTENeHH HTOT0 MHOTOWIEHA.

Hdna Toro uTodbLl BREIACHHTE, KAKOBAa CTeleHb YPABHeHHS ¢ JBYMA
nepepMeddbinMK, €0 3AMeHART PABHOCHJIBHBIM YPABHeHWeM, JieBAd UYaCTh
KOTOPOTO — MHOTOYIEH CTAHZAPTHOTO BHAA, a npasag — uwucao 0,
Hanpumep, ypaBHeHHE

(2 + y]z = ¥% — 1 CradaH ¢ vk.com/materialioo

PaBHOCHJIBHO YDaBHEeHHH
2x"y + y*+1=0
H, 3HAYHUT, ABJAETCHA YpaBHEHHEM YeTBEPTOH CTeleHH.

rpH{l]HHDM VDaBHeHHMA C JBVMA HEPEMEHHh[MH HAa3RIBAETCH
MHOKECTBO TOYeK KOOPAHHATHOH NJIOCKOCTH, KOOPAMHATEI KO-
TOPEIX 00pamamT ypaBHeHHe B BepHOe PaBeHCTBO.

M3 kypea anrebpmr 7 Kiacca M3BECTHO, 4TOo rpadMKoM JHHEITHOTO
ypaBHeHHA ax + by = ¢, B Koropom a # O

nau b z 0, arraerca npamasa. Hampwuwmep, T WA 7
rpathHEH JHHeHHBIX VPaBHeHHH || el
y+35=0,y=0,5x+ 2,5 = |

n3o0paKkeHbl HA pUCVHKe 23. L ..f.,sd.’"'r ! =

Bam HaBecTHBI Takke rpapmKyd HEKOTO- ?; 110 L ]
pPBIX ypaBHeHHWiT BTOpoit crenedu. Hampumep, ' i i
rpapuKOM VpaBHEHHHA xt - 2y = 0 asna- —~3,0 !
erca  mapaboJa, rpaMKoM  YpaBHeHHSA - !
xy — 12 = 0 — runepbona. Iru rpaduru ' '
nzobpaskensl Ha pucyHKax 24, a w 0. Puc. 23
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a WA 6 7HiA
'LL ] JIJ' |
ey f ¢
|I 18 = 2 e
T i ~10r—8T-61—-4T-2 "
\ I / 0 x
A / =N 2141618
LT N
1
W, —4
- i - I
41 2100 | 5 | ¥ \ F
| | | \ |
Puc. 24

BoobGme rpapmim ypaBHeHHMIT ¢ ABYMSA IepeMeHHBIMHM BechbMa pas-
Hoobpasusl. Ha pucynke 25 usobpaskeHbl KPHUBBIE, KOTOpbie Ha3BaHbI
B 4YecTh eBponelcKHX mareMaTHKOB XVII Bexa HxoGa Bepayanm m Pe-
He J[lekapra: nemauckara Beprynanu (pue. 25, a) m JeKapToB JHCT
(puc. 25, ).

a) 2 6) i ]
1 -
(x2+y2)2 = 2(x2 - y?) 1 / ,.:" aGrgagr T yk.com/material 100
P T . / Vi
\ o W
\ 0 1 % 0 1 x
= = x3+y3—3xy=0]|
. O A i My
Puc. 25

YnpaxHeHus

671. fIrngerca noum mapa umcen (—1; 3) pemeHHeM YpaBHeHHA:

a.}xz—y+2=ﬂ; B]x2+y2=1{};
6) xy + y = 6 r) ¥ -y + 8 =07
672. HalinuTe TpH KakHX-HHOVIE pellleHHd VpaBHeHHA:
a) x — 2y = 8; B) x — xy = 12;
) x + Oy = 10; r) (x + yy — 2) = 0.
673. Oupegennre creleHb YPABHEHMA:
a) x + 4xy = 9; B) 8x"% — y° = 2x* (4x* - y);
6) «® + 8x%y* = 1: r) (x — 2% - x® = dy(y — x) + 5x.
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1A A : 3
y, L
P 7 ’
? 7
a b —e1
o Al Ix
Ao x
il 5 X!
= P i \"\—
T d .
¥ | |
Puc. 26 Puc, 27

674. I'padurn nuneilinbix ypasHeduit 2x —y =4, x —y=-2, 4y +4 =0,
x — 6 = 0 nzobpaskens! Ha pucyHike 26, Iasg Kakgoill M3 OpAMBIX,
H300pa/KEeHHBIX Ha 5TOM PHCYHEKE, VHAKHTE €€ YparRHeHHe.

675. llocTpoiiTe rpadiuK ypaBHeHHA:

a) 8x + 0y = 12; oy e — 20y —8) =1
0) 0x +y=1; e) (x + 3y + 1) = 0;
B) X = 5; &) x| = 2;
)y = 1,5; 3) lyl = 3.

) g CrauaH ¢ vk.com/material100
676. O6nacuure, nmodemy rpagurom ypasuenusa x° — y° = 0 aBasercsa

mapa OpaMBIX Y = X H If = —X.

677. IlocTpoliTe HAa KOOpAHMHATHOH IIJIOCKOCTH rpadHK JMHHeHHOro ypas-
HeHHA:

a) 3x — 2y = 95; 6) x + 2y — 3 =0; B) 3x — 4y = —1.

678. Ha puc. 27 msobpamén rpapur ogHOTO U3 CIEAVIONTHX JTHHEHHBIX
ypaBHeHWH: x ~y=-T7,x—~y=4,2x +y=6, x + y = 5. YKa-
HUTE 9T0 YPABHEHHE.

679. CocTaesTe ypapHeHHe, I'padHKEOM KOTOPOTO HBIAeTCA Iapa IpA-
MBIX, H30DpaKEHEHEBIX HA PHCVHEKe 28.

a) YA 6) A
1
i !l W » _ _ 0l B »
—1-0 1-2 = —2 1--2 X
—1
|
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B) !ydl. r) 7
|
1 1
= =
|3 -10 1.2 X =140 '3 9 *
=%
=2
1

Puc. 28

680. Cocrasbre vpaBHeHHUe ¢ ABYMH llepeMeHHbIMU, I'paduE HKoToporo
n300pakeésn Ha pucyHKe 29,

a) [y 6) A
2
!
1 1
-1J0 [ 112 X |3 -110 x
-1 s |
Ckatah ¢ vk.dom/material100
B) i r) vi
2
| 2
1
-2 —110] |11 2 x =gl I [-1l0l L1123 x
=1 3
[
—2
Puc. 29

681. Hc}crpome rpaguy vpabBHeHHH:
a}y—x 0; B}ﬂﬁxy-l-l,ﬁ 0
By — x* = 0; rVy +x*=0,

.tI II
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682, (Tag padomur 8 napax.) IHocrpoliTe TpadhuK ypaBHEHHA:

a)(x — 5y +6)=20; ) (x—4)(x+2)=0,
1) O6cyanre, Kakaa (purypa ApiasgeTcda rpapMKOM YPABHEHHUA B KaK-
JOM caydae.

2) PacnpepnennTe, KTO BHINOJNHAET 3aJaHue a), a KTo — 3ajaHue 0),
H BBITIOJIHHTE HX.

3) IlpoBeprTe apyr v apyra, NpaBHJBHO JH HOCTPOeHB! TpaHKH
YpPaBHEHHH.

683. HaiiauTe Bce Helble pelieHHA VpaBHeHHA:
a) xy = 2; 6) x% —y*=3.

n

b il |

‘684, Asromobunb asurangea 1 o 20 MUH cO CROPOCTLIO ¢ KM/4 1 45 mun
co CKOpoCTHI0 & KM/ /4, Kaxoil nyTs mpoexan aBToMoOMIL?

685, Pewuure ypasHeHue:
a) (2e+ 1)2x - 3) _ i 1; 6) B 2x-1)x _ 2.

+ 2
'686. Yupocrure BhIpAMKEHUE: CradaH c vk.com/material 100
&) ¥-1 PA+x 5) 16n° -1 8n 53 x-4 5x-20
62 3 n°-9n 3n-6’ f—-.ry-a:z—:cy'

29. WccnepoBanue cucrtem ABYX
NUHEeWHbIX YPaBHEHMW C OABYMSA NepemMeHHbIMWU

B 7 knacce BaM NPHXOAWMIOCH PEILIATBE CHCTEMbBI ABYX JIMHEHHBIX
VPABHEHHII ¢ JABYMA NepeMeHHBIMH, HaopuMep:

[x-2y=5, [Ty+x=6, [y=0,5x-0,65,
lx+y=8; 4x-y=0; |2+y=0,11x,

Taxkre cHCcTeMBbl pelIaJHCHE PAasHBIMH cliocobamMmu: ajaredpamue-
CKHM — MeTOJaMM NMOJACTAHOBKH M CJOMKEHH:A, a Tak:xe rpaduuecku.

[Ipun rpadmueckom cnocobe pemeHHs HA KOOPAHMHATHOH MMJIOCKOCTH
CTPOAT [BEe NMpAMBIe — rpaPuKH ypaBHEHHI cHCTeMEI. BO3MOKHBI TpH
cJy4ad B3aMMHOIO PACHOJOMEeHHMS JABYVX NPAMBIX Ha ILUIOCKOCTH: Np#-
MBIE€ TIEPECEKAIOTCHA; NMPAMBIE IMapajUlebHBI; NPAMBIE COBIAAAIOT. 3HAa-
YHT, NPH pelleHHH CHCTeM [BVX JHHEHHBIX VpPaBHEHHII ¢ JByMA Iepe-
MEeHHBLIMH BO3MOMKHEI TPH CJYVYAdA: CHCTEeMa UMeeT eJHMHCTBEHHOe pelle-
HHEe; CHCTEMA He HMMEeeT peIlleHHil; cHucTeMa HMeeT OeCKOHEeYHO MHOT0
pemeHui.
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CucremMa ABYX JHHEHHBIX VPABHEHHWI ¢ ABYMA TEPEeMEeHHBIMH MO-
#eT OBITE NpejlcTaBlIeHA B BHJE

Yy =kx+b,
Y =kyx +b,

Ecaw k, # k,, To npaMbIe NepecexkalnTCs, W CHCTEMA MMEeT eIuH-
CTBeHHOE pellleHHe; ecnH £, = k,, HO b, # b,, To IpaMBle DapalilelbHEI
1 cUCTEeMA He uMeeT pelneduil; ecau kB, = k, u b, = b,, T0 UpAMbIE
COBMAAAIOT, M CHCTEMa MMeeT OeCKOHEYHO MHOTO pelneHuH (pTo perre-
HHA YpaBHeHHU:A CUCTEMBEI).

CpenaHHbIM BbIBOJ, LOSBOJHET, PACCMOTPEE YPABHEHMHA JAHHOH CH-
CTeMBI, He pelrasg eé, CKa3aTh, UMeeT JH 2ITd CHCTeMa pereHwe, o
eclIH HMeeT, TO CHOMABKO. L [3x-2y=4,

Hanpumep, cucrema vpasHeHMI ]Ug Bt =2 HMeeT eJHUHCTBEHHOe

peuteine. B camom gese, BeIpasMB B KaKJA0OM YpaBHEHHH Yy dYepes Xx,

= X —
MOJYYHM CHCTEMY _iy 1,5x -2,
ly=-0,5x+2.
Tar wak yriaoBele KoahpHIIMEHTH NPAMBIX Tpa)UKOB YpaBHEHHH
cucreMbl pasauusse!l (k, = 1,5, k, = —0,5), To npAMBIe nepecexawTcH,

M CHCTEMA WMEeT eIMHCTBEHHOE pellleHne.
AHaATOrHYHBIMH PACCYIKICHHAMH MOKHO IIOKA3aTh, 4YTO CHCTeMA

IZ x+ y=3, . [2.’1‘ -3y =5, CkauaH ¢ vk.com/material100
HEe UMEeeT pPelieHHH, a CHuCcTeMa HMeeT OecHO-

4x+2y=1 l4x-6y=10

HeYHO MHOTrO pellleHHH (pelneHHd CHCTEMBl — 3TO pelleHus YypaBHEeHWUHA

2x — 3y = 5).

YnpaxHeHus

687. BriscHEuTe, MMEET JII CHCTEMS pPElleHMH W CEOJbHO!

JEx—ﬁy =14, J'y:di-x, J’S—Sy = A5
" 18y =7—2x; 5 |x—8=—6y; @ | -8x =6y —6;

[8x-12=8y, [x+y=5, [x+4y=5,
) 11 0Xx— 4y = 6; ") 131' -2y =8; € l:x:— y+3=10,

688. (an padomer 6 napax.) Umeer jiu pelueHus cucTeMa ypasHeHUIt
U CHOJIBKO:

Tx+y=8, 6y —4x =T [x -2y =6,
a 6 : : B :
) {x— y+3=0; ) 8x-12y=-14; ) ly =—4x?
1) OBcyauTe apyr ¢ Apyrom, oT 4ero 3aBHCHT OTBET HA BOIpOC 3a-
nagu.
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2) BeimosauTE cCOBMecTHO 3ajaHue a).

3) Pacnpegenure, KTO BRINOJHAET 3ajaHue 0), a KTo — 3ajaHue
B), M BBINOJHUTE HX.

4) IlposepwsTe Apyr y Apyra OpaBHIABHOCTE BBINIOJHEHHA 3aJaHHH
H HCIpaBbTe OMIMOKH, €CJAH OHH JONYIIeHEI.

689. BrisicHMTE, KAKOBO B3AHMHOE DACIOJIOMKEHHE B KOOPIHHATHON
MIOCKOCTH Tpa(@UKOB VPaRHeHWH JaHHOW CHUCTeMELT W cjejganTe
BBIEOZ O TOM, HMeeT JIH CHCTeMA pellleHHe, ¥, eCcId HMeeT, TO

CHEOIBRED:
) [3x-y =5, ) I[2y—.x=4, 5) {yzﬂ,ﬁx+2,
18x+2y=8; ly —2x =0; v =0,5x 4,

690. IIpamaa a 3agaHa ypaBpHeHHeM X + 2y = 5. Cpeay ypaBHeHHH IIpda-
MBIX: X t+ y = 5 %y -4dx=0; 6y + 3x=10; 0,6x—-3=-1,2;

2+ 4y =10; 2x+4y=9; 15— 3x=6y; OMbdy + 0,25x=4,8
HalJHdTe Te, KOTOpble BMeCTE C VpaBHeHHeM OpAMoH a obpasyioT
cucremMy: 1) HMewIyH elMHCTEEHHOS pelleHue; 2) He MMeILVID
PEOIEHHH; J3) IMEINyH OeCKOHeYHO MHOTO DeIlIeHHH,

691, Menonsays  rpauey  ypaBHEHHI, YA | lciadad chfesadimaterial100
n3odpaménnnie na prcyviake 30, obn- e 7 -
ACHHUTe rpadUuyecKMH CMBICI DPaBHO- ] ] -
CHUJILHOCTH CHCTEM YPABHEHMH N >l

— 140 1S A 3 11—
I-E-T—.l'-fzﬁ. g [ |
e }

lx+y=1 ¥ /é X 11
S L 1
k¥ o5 -
y JCx—y+(x+y)=5+1, ujafm {—
1x+y71. AN N
- T A TS |
92. B cucTeMe JABYX YpaBHeHHH ¢ JBy- | = :
MA HepeMeHHLIMH IepBBIM ABJIAeTCA ;‘J; 5 ]
ypaBHEeHHE y — |x| = 0, a BTOpRIM — g = W
: = ] ] ]
'PaBRTICAHE BU/A kx + b, rne k . L1 & | |
U b — Heroropele umcia. Hasecrt- Wlf ] -
HO, 9T0 OpaMasg — rpadux BTOPOTo e S

YpaRpHeHHd IepecexaeT ock X B Tou- Puc 30
re (—3; 0). Iloagbepure B VvpaBHeHHH
y = kRx + b roaupunuesrTer £ 1 H Tar, urobBl CHCTEMA:

1) umena jaBa penieHus;
2) mMesa OJHO pelHIeHHe;
3) He Mmesa pemeHu.
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693. 1z ropoga A B ropoa B asTomMo0uabL exaja co CKoOpocThio 80 mw/q,
a obpatHo — c0 cHopocTeio 90 kM /4. IIlpm sToM OVTE M3 ropojia
B B ropog A zadan Ha 1 u MeHbiue, YyeM LUVTh M3 I'opoga A4 B Io-
pox B. Haiamre paccTogHMe MeyRAY ropogavMmu A w B.

694, YauTHa moaseT o cTBEOJY JepeRa B TeueHHe IIOIVYAcA €O CKOPO-
cteip 0,25 m/mMuH. llocTpoiliTe rpaduE IBH:EeHHA VJIHTHEH.

695. PasnoxuTe HA MHOMTEIN:
a) 16m* — 25n%; B) (2a + 3)? — 4
6) 0,09a' — 9p% r) a6 — (1 — 5.1‘)2.

30. Npadpmueckmnn cnocod peweHuns
CUCTEM YpPaBHEHUN

I'papmaecknii cmocod pemeHHA CHCTEM JABYX YPaBHEHHMH C ABYMA
nepeMeHHLIMH COCTOHMT B CJHEAVIOIIEeM: CTPoAT rpadukH ypaBHeHHH,
BXOAAIIMX B CHCTEMY; HAXOJAT TOYKHM IMepecedeHnd rpa@MKoOB HIH
yCTAHABJAMBAIOT, UTO TaKHX TO4YEeK HET; HaXOAAT KOOPAMHATHEI TOUEK
nepeceuenua rpadmuxop. HaligeHHBIle napsl uicesl H ABIAIOTCA pelne-
HHAMHY CHCTEMLI. Crauad ¢ vk.com/material100

Takum obpasom, pewums zpaguuecku cucmemy YpasHeHUil —
amo 3IHawum Haumu xoopdunambv. 00WUX MOYeK 2zpauios ypasHe-
Huit. B srom nyHkTe rpadmueckuit crnocob OyaeT NpMMeHATHCH A8 pe-
IIeHWA CHCTeM YpaBHeHMIH, B KOTOPHBIX OAHO MAM oba ypaBHeHHMA He
ABJAKTCA JHHEHHBIMH,

Mpumep. Pemuy ¢ mOMOImEBE0 rpadHKOB CHCTEMY VDPABHEHHIT
[xy-6=0,
1:::2 +Tx=2y.

» IlocTporM B OAHOM cHCTeMe KOOPAMHAT rpadHMKH ypaBHeHHI, BXO-
pAmmx B cucreMmy. [lasi aToro BeIpasMM M3 Ka)XJA0Oro VpaBHEHHUA
MEPEMERHYIO I Uepe3 TepeMeHHyIo x. [loayumwM cucTeMy:

6

yz;‘

y= 0.5x°+3.5x.

I'pahmkom mepBoro ypasHeHHA ABIAeTcd runepdona, a rpadurom

BTOporo — mnapabona. Koopaunrats! g1000# TOYKH THNepbOsbl AB-
JAKTCA pPEelleHHeM YPaBHEHHA Y = _%, A KOOPAWMHATHI JIOO0H TOYKH
napabonsl — pemrenuem ypasHenus y = 0,5x* + 3,5x.

§ 10. YpasHeHun ¢ AByMSA NepemMeHHbIMM 1 UX CUCTEeMb 163




Ll 3HaUYNT, KOOPAMHATHI JI0DOH TOUKH

-\ % nepecedyeHnsa runepbonsl B nmapado-

i bl VAOBJETBOPAKT KaK MEepBOMY

{ ] YpaBHEHHIO CHCTEMEI, TaKk W BTOPO-

\ = o MV, T. €. ABIAKTCA peIIeHHeM pac-

\ CMATPUBAEMON CHCTEMBI.

\ i Mpr Buzmm, urto runmepboma u ma-

\ ] ~ pabona mnepecekalwTCA B TPEX TOU-

\ ~ kax (puc. 31). 9ro ozHaAYaeTr, UTO

—“E" =5 (}* 5 L paccMaTpHmBaeMas cHCTeMa HMeeT
X N TPH pelieHusd. L

A BV C moMoIpl0 pPUCYHKA HaHAEéM npH-

_5 OnMMIHEeHHBIe JHAYEHHA KOOPJIHHAT
AL i Touexk A, B u C. Ilonvunm:

= A(—6,8; 1), B(—1,5; —4); C(1.2; 5).

Puc. 31 CllefoBRATENILHO, PEIIeHUAMH CHCTe-

Mbl ABIAKTCA CASAVIOI[HE [aphbl

uucen: x, = —6,8, y, = -1; x, =-1,5, y, =—4; x,= 1,2, y, = 5. Haiigen-
Hble pelleHHA JAaHHOM CHCTeMBI ABIAITCH ODPHOMHXKEHHBIMH, -

yopaxHenus

696. flpndaeTca AH pellleHHEeM CHCTeMEBI YpaBHEHHH
{.‘rz"r yz= D,
6x+ 5y= -4
napa uucen: a) (—2; 1); 6) (1; —-2)?

CrauaH ¢ vk.com/materialioo

697. Peiunre rpadudyeckd cHCTEMY VPABHeHHH

- {y—x2=u,

2x-y+3=0.

698. Mz06pa3uB cxeMaTHYeCKH TPA(hUKH VPABHEHHH, BBISICHUTE, HMEET
JAW PEIMeAwsA CUCTeMa YPaBHerAWH W CCAW WMEeCT, TO CKOBLKO:

].y - x% +1,

gy =x Jy = x%+ 8,
5) [xy = 3.

a)
xy = -12; ly =-22 +12

B) -
699. Pemure rpaduuecky cucreMy ypPaBHeHMIl:
[x>— 4 =0,

> - 9=o.
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700. Cpean JaHHBIX YpaBHeHHMH HalIHTe YVpaBHeHHd Iapaboibl, T'HIOep-
DOJbI, HPAMOMR: ) .
a) xy = —3; B) - ==l m 1+ 2x = 0;
6) 6y — 2 = O r) 10 + 5xy = 0; e) 2x — 2y = 5.
ITocrpoiiTe rpahpur Ka;jaoro ypasHeHHS.

701. Yupocrure shipaieHie:
c—1 2e+7T B-3¢
a — d
) 12¢ % 12¢ 12¢
a-4b 2a-6b 3a-b,

0 :
) 2ab 2ab 2ab

17x—4y +8x-—9y _1lx-16y
21xy 21xy 2lxy

B)

31. Anrebpanyeckmin cnocof peweHus
CUCTEM YpaBHEHUN

OcHOBHBIM CHOCOOOM pelIeHHA CHCTEM VDPABHEHHMH ¢ JABYMA I[epe-
MEeHHBIMH #ABJIdAeTcHa anrebpandeckmil crocob.

PacemorpuM cHadana cHCTEMY ypanne:'_nui& C ABYMA NePEeMEERHBIMHE om/materiall00
COCTABJEHHYIO U3 OHOT0 YPABHEHHNA BTOPOH CTENeHH B 0JHOTO YPaBHeHH A
nepeoil creneHn. Takyip cHCTeMy Bcerjga MOMKHO pPelIHTE cnocobom
MoJAcTAHOBKH. JlJ1A 9TOr0 NoeTynawT claeayvioiuM obpaszoMm:

1) BrIpaskamT W3 YpaBHEeHHS MEepBOH CTENeHH OJHY MepeMeH-
HVIO 4epes Apyryio;

2) DOACTARIAIOT NONMYVYEHHOE BLIPAMKEHINEe B YPaBHEHHEe BTOPOH
CTelleHH, B pesyviabTaTe 4Uero NpHXoJAT K VPaBHeHHIO ¢ Of-
HOH LepeMeHHOM;

3) pemmanT TOAVUIUBIIESCH VPARHEHUE ¢ OSHONH HmepeMeHHOIT;

4) HaxXomAaT COOTBeTCTEVIOIIHE 3HAYEHHA BTOPOH HepeMeHHOMH.

IIpumep 1. Pemum cucremMy ypaBHeHHId

|32 - 8xy— 217 =2,
lx+2y=1.
» Bripasum M3 BTOPOIC VPABHEHHA IepeMeHHVIO X Uepes I
x=1-2y.

Ilopcrasum B LepBOe ypABHEHUE BMecTO X Bhipawmenue 1 — 2y,
IOJVIAM YPaBHEHHE ¢ TIEPEMEHHOH Y

(1 - 2y)* - 3(1 - 2y)y — 24° = 2.

£ 110 FaTaT: %i : e & S - i " g ¥ Te X
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[Tocne yopoimeEna MmMOJVYIHMM pPaBHOCHJIBHOE VpaABHEHHE
8y - Ty—1=0.

o as 1
Pemne ero, Haiigém, 4To ¥, = ~g, Y, = 1.

CoOTBRETCTBYIONIHE 3HAYCHHS X MOKHO HAWTH, BOCTOML3OBABITHCE
dopuvioi x =1 — 2y. 4

Hopcrasus B (opmyny x =1 — 2y sHadgenwe y = g, MOAYYHAM
Il =1 E .
IlogcraBue B dopmyvay x =1 — 2y 3HadeHHe Yy, =1, OOAyUHUM
xz = _]_.

Hrak, cucTema mMeeT JBA pellleHUsA:

1 1

OTBeT MOJKHO 3aIIHCATEL TAKJKe B BHAE nap: (11_; _é] s(=1; 1). q

Ecnu cucreMa COCTOMT M3 JBYX VPABHEHHI BTOPOI CTeleHHM ¢ ABYMA
NepeMeHHBIMH, TO HAUTH e€ pemernd o6si4HO DeIBaeT TpyAHO. B oTienbHbBIX
CAYIaAfAX TAKHEe CHCTEMBI YAAETCHA PEeITHTh, HCIIONIbB3YVA CIocod MOACTAHOBKH
HJIM CTIOCOD CIIOMKeHH . CkauaH ¢ vk.com/material100

IIpumep 2. Peminm cucremy ypaBHeHU
xE _ yz =5,
xy = 6.

» Bocunoabzosasumiuck Tem, 410 X = 0, BhipasumM M3 BTOPOro YPaBHEHHA
NepeMeHayIo i Yepes Xx:

_ 6
Y= %
6
IloxeraBum B mepBoe ypaBHeHHE BMeCTO Y Bhipakenne —. Ionyunm
VpaBHEHHE
5 E] 5
- \5) =&
Pemus ero, maiigém, uro x, = —3, x,= 3.

6
ITo hopmyne y = — HAXOAMM COOTBETCTBYIOIINE SHAYEHNA Y:
W = _2: Ha — 2.
3HAYNT, CHCTEMA HMEET JIBA PEIIeHn:
X, =-3,1 =-2Ux,=3,y,= 2.

Oreet: (—3; —2), (3; 2). <

MEEERIE YpagHeHus U cUCTeMbl YPaBHEHWIA



IIpumep 3. PemnnMm cucremMy ypaBHEeHHH

[x?-2y* 1 x =8,
|2~ 8y?=-11.

» C noMOm[bI0 MOYMJEHHOTO CIOMKEHHA JEeBBIX H NpaBbIX WYacTell ypas-
HEeHMIH MOMHO HCHJKHYHUTHE CHATAEMbIe, COJIEPIKAIIHE IMePeMeHHYH
y. Jlna sroro Hago ypaBHATH KoahpHIHEHTH YJIeHOB, CoAep:Ka-
mre ¥, YMHORHUM obc YacTH TICPROTO YpaBHCHWS Ha 3, a BTOPO-

ro — Ha —2. IlonyuyuM cHeTeMy, PABHOCHJABHYVIC JTaHHOM:

| 8x%— 6y?+3x=-18,

2 2

|22+ 63%=22.
CrnagbIiBadg JeBble M NpaBble YacTH YPaBHEHHH CHCTEMBI, IMOJy4da-
eM VypaBHeHHe ¢ OJHOIl mnepemenHoil x° + 3x = 4. Pemms ero,
Halinem: x;, = —4, x, = 1.
CoOTBeTCTBYIONIHE J3HAYCHHA [ BEIYUCIHM, HCOOJLIVA BTOPOe
VpaBHeHHe HCXOAHoHN cueTeMbl 3y° = x? + 11: eenmm x = —4, To
g = -8 unmu y =33ecan x =1, roy = -2 nau y = 2.

Orser: (—4: 3), (—4: —3), (1; 2), (1; -2). <

ynpaxHeHus

. CrauaH ¢ vk.com/materialioo
702. Pemnre cmmocoboM DOACTAHOBREE CHCTEMY VPABHeHHH!:
L ——

N ['yz_x=—1. 8) {xy-l— x=-4,
1x=y+3; =1
|x® - 2y = 26; y2+ x =29,
T03. Peminre cHceTeMy YpaBHeHHH, HCIONB3YVA CIIOCOD NOJCTAHOBKM:
i) [x=38-y, g |2 +y=14,
ly? - x = 39; y-x=28;
ly=1+x, Jx +y =4,
%) x+ P =-1; %) |y + xy = 6.

704, Pemrute cUCTEMY YPaBHEHMIT:

x-y=3, Jx+y=—l.
Y {xy=-2; D12+ =1

x+y=2,., Jx—y=2,
7 {IH =1,5; V) lx‘?— g =17,
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705. Pemrnre cucTeEMY YPaBHEHUWI:

E‘l] Jx+y=8, H} x2—y2:81
|xy = —20; x—-y=4
6 |x-y=08, Ijlx2+y2=&
|xy = 2,4 |x +y =-3.
706. Permure cucremy F[}aBHEHII{Iﬁ:
- 2x = 2, Sy =2y —1; : 2
0 ng )/ :rz ;_;* ) ¥+ ¥ =100,
5x% -y =1; 12x% - y* =1; 3x = dy;
5 |*x-20=2, 3P+ 2pt=11 ) 22— yf= 32,
[3x+y=7; 1x+2y=3; ‘_2x—y=8.
707. PelnuTe cHceTeMy VPaBHeHHH, HCIOMb3VA CcOOCOD CIOMEeHHA HIH
IIOACTAHOBEM!
2 2 _ 2 _ — : ¢
A J2x +y =9, B}J3x2 2_:; 1, ) x +4y =10,
‘xz—yz=3; ]2x—y=1; x —2y = —D;
&) [2x2_xy=33, r) Jxv—y—4=0, i x -2y +1=10,
l4x —y =17; 2+ =85; 5xy+ i = 16.

CrauaH ¢ vk.com/material 100
708, PemnTe cHCTEeMY VpaBHeHHIH:

% |2x +4y=5(x — y), 6) | — v=6(u+0v),
lxz—y2=6; 1u2—vz=ﬁ.
709. Pemuure cucreMy vpabBHeHHH
[y =0,52% -2,
ly-x=2

cHavaJa rpaguuyecKkmmM crmocobomM, a saTeM AHAJHTHYECKHM.

710. PemruTe cucTeMy YpaBHeHHI:

3 -x2+y2_5_3xy=_L G) {u.+2v=4,
x+ 2y =0, ‘_uz + uv —v=->5.
711. Pemnure cucreMy VPABHEHHIM:
X =1 =29 3x+y=1,
a) 1,1 1, 6) 11,1 5k,
it 7 by = %
X+ =4 1_1_1
6) {1 1 _ 1, iy = &
x y 4 x-2y=2
IMELEERIE YpagHeHWs U CUCTeMbl YypaBHEeHWIA



712, He BLITOOUAA TOCTPOCHWA:
a) oIpelenHTe, IepeceRaeT JH Oapabdoia y = x° — 8x + 16 nmpamymo
2x— 3y (0 1 ecil 74, TO B KAKKMX TOYKAX,
D) mafuTe KOOpAMHATEI ,TOUCK TIEDECETCTINA € OCAMW KOOpJMHar
rpadka QVHEINH Y = 2x* + 9x — 5.

713. Hoxkasxure, JITO NPAMAR X — Y = 4 AMeeT OJHY cr'ﬁm}rm TOYKY C mapa-
Bomoft y=x" — bx + 5, U HAWINTe KOOPAMHATHl 5TOH 06IMeH TOUKIH.

714. Moramure, uro napabona y=2x" — bx + 1 u npavas 2x+y+ 3 =
He IepeceKalTCcH.

715. Ilpu kaxux sHauyeHusx £ napatona y=x°+ 1 u upamas y=kx
MMCTOT TOJLKO OANY obImyio Touky?

716. Ilocrpous cxemaruyecky rpauyEd ypasHeHME, BRIACHUTE, CHOJLKO
permeHui AMeeT CHCTeMa VPaRHEeHHH:

a) y=1‘3. 6) [xy=10|
y = 15x; = x
T17. Ham,ubu're KOPHM VPABHEHMSH:
a) 9x” — ]Dﬂ 0; B) 9m* — 4 = 0; CkauaH ¢ vk.com/material100
6) 2 = Te*; T) DSrfIBy—D

718. IIpu Kakux 3HAYeHHAX X:
a) TPEXWIeH % — 2x + 168 NpPUHEHMAET MOJOMUTEIBHBIE SHAYCHIL;
6) Tpéxumen 15x° + x — 2 IpPUHUMAaET OTPHIATEILHLIC 3HAUCHIIA]
x+14
B) Apo0b 35 NPUHUMAET OTPUIATEIbHLIE 3HAYEHUHA;
6— bx
x+20

I‘) ,EL]J{JEIIJ NNpHHAMAET MNOJOHHTENIbHBIE gHAUYEHUA?

32. Pewenne zapnavy

AnredpandecKuii crocof pelIeHHA TEeKCTOBBIX 3aJad YacTO CBOLHTCH
K pelleHH) CHCTeM ABYX JHHeMHBIX VPaBHEHHH ¢ JBYMSA HepeMeHHLIMH.

Jagaga 1. V Jlens! dpinx kynwpel no 500 p. 1 oo 2000 p. Ona y1-
Bep:KIaeT, 4ro Kyiniaa sernocunen za 28 200 p., orzas za Hero 20
Kymiop, a Kata ToBopHT, MTO TAKOTO He MomeT 0niTn. Kro mpan?

b llyers v Jlemsr Dbuio x wkyoop oo 500 p. u y kymwop no 2000 p.
CocraRuM CHCTEMY VPaBHCHWH;
[x+y =20,
1500x+ 2000y =25 500.
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PemmenueM aTOH CHCTEMEI ABAAETCA mapa ucen (x; Y), B KOTOpPOH
y = ]U.—é'. Ho 2170 He COOTEETCTBYVET CMLICTY 3aJ49M, TAK HKaK KO-
JIWYeCTBO KYODP MOMKET BBIPAYKATBECA TOJBKO HATYPAJIBHBIM YH-

CJIOM.
Orper: upasa Kara.

Jamawa 2.Yamka w Gmoaie cronawm Bvmecte 680 p. TMocne Toro xaw
YAIIKa mofemresena Ha 20%, a 6aoame nmomopo:xano Ha 10%, oHu
cTann crouTh BMecTe 580 p. Haiigure 1epBOHAYANBHYIO LEHY 4Y&II-
KW W TMCPROAAYAILIVIO TeHy OJIioamna.

» Ilycers mepBoHAYANBHAA [IeHA YAIOIKH COCTABIAIA X P., a OJOI-
ua — g p. Torpa oo yenosuw x + y = 680.
Horag menma uwamikw cocrarager 80Y% mneprowavalnnol W panua
0,8x p. Hopaa nena dtaoana cocraeiger 110% nDepepoHaualbHOH M
pasaa 1,1y p. Torga
0.8x + 1,1y = 580,

[lonyunan cucTeMy VpPaBHEHHH:

|x+y =680,
10,8x + 1,1y = 580.

Pemenmem pT0o# cucreMnl ABAfAeTcA mapa x = 260, y = 120.
CnepoBaTenbHO, TNepBOHAYAJILHAA IeHa dYamkH Owslma 560 p., a
omwoaua 120 p.
Orrer: 560 p., 120 p.

CravaH ¢ vk.com/material 100

YnpaxHexus

719. Brino npogano 42 1 OpycHHYHOTO H IPYIIEBOTO coKa. BpvecHHEYHOrO
coKa ObLIO HposaHo B 2,0 pasa meHblue, demM rpyluesoro. CKOAbKO
JAUTPOB TPYUIEBOTO COKa OBIIO mpogaro?

720. CyimecTBYIOT JTH JBA TAKHX HaTYpaldbHBIX YHCI4, YTO CYMMAa IIep-
BOI'0 YHCJIA H YTpOoeHHOro BToporo passa 10, a pasHoOCT: HEepBOTO
U YTPOEHHOro BTOPOTO paBHa 27

721. B mactepckod crmiiad 6D KYPTOK W CIIOPTHRHBIX KOCTIOMORB, UKOML-
KO CIOHAH KYPTOK H CKOJBKO CICOPTHBHEIX KOCTIOMOB, eC/IH KVPTOK
cinunau B 1,6 pasa Qoabnie, deM COOPTHUBHBIX KOCTHMOB?

722, Kons cgasaj, 4To B €U0 TPYONE IO H3VIEHHID AHMTHACKOTO S3EI-
Ka 18 MalpuUuKOB H JeBOYeR, H MAJBYUMNHEOCOER Ha TPH MEHBINE, HeM
nesoder. IlpasunbHo au cocuuran Kona?

723. THILJI{]XD,EI; IpOXOIET =S4 4 o II0 TEYSeHWH) TAKOE e PACCTOAHIE, Ka-
KOC 3a O Waco®B MPOTHR Tedernwda., HaliamTe cropocTh TCYCHWA, CCIH
0OHAa MeHbIIe coOCTEeHHOI CKOopoecTH TeIlloxoga Ha 40 km/d.

1
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724,

723.

726.

727.

728.

729,

730,

731.

732.

KoH

B xomensre memano 92 pybna Memounm — nmaATHpyONEREIC W ABYX-
pvOaeéesie MOHeThI. CKONMBKCO IIATHPVOIEBEIX H CKOJIBKO ABYXPYVOJe-
BblX MOHeT ObLJIO B KOIIE/lbEe, eCcid Beero Oelio 28 moner?

B mecatu mogmax MoKeT pasMecTHTheA 44 degoBera. HacTh aTHX
JOIOK MATHMECTHBIe, a OCTalbHBEIe — TpéxMecTHBIe. CKOILKO TId-
THMECTHhLIX JIOJOK?

Jauauuy npogenan oyrek AauHoi 46 kM. O mén 2 9 memxoM H
3 U exanm ma regocHnese., Ha memocwnese onm aewuranca B 2,4 paaa
OplcTpee, deM HellkoM. C Eakol CHKOPOCTBIO JAYHHEK IOEJ H ¢ Ka-
R()ﬁ CEOPOCTEHY OH eXAJ1 Ha BHJI(){!HHE,II;E‘?

Ha®iTw BCe ARYIHAYHLIC YMCTa, KOTOPLIC B JIRA pa3a DONLITIC CYMMET
CBOHX ITHODP.

Ilepumerp upamMoyrojbHHKa pased 66 cm. Ero gnmaa s 10 pas
foapine mMUpHHEBL. HallgpTe CTOPOHBI OIPAMOVIOJIBHHKA.

Tpw ramremn w jee Tupy BecAT 47 Kr., Hafimmrme, CROILKO BeCHT
ripd U CKOJBHKO — TIaHTellb, eCJIH HM3BECTHO, YTO TPH T'HPH TAMEe-
Jee miecTu ragTengei Ha 18 xr.

B cmopraane B aAByX ammikax Onimo 120 maueir, B mepruiit ammmk
HOJo:KHUANR emme 40% oT uHMclaa MdadeHd, KOTOpble TaM OBLIH, a H3

Broporo seiayau 10% roro, uro beuio. llocae storo B nepEesasoyom/ materiall

ke ctamdo Ha 30 madger Goanire, HeM Bo BTOpoM. CKOALKO MAYEH
DBLIO B HAMKAOM ANIHKE [MepBOHAUYAJBHO?

IlpencraebsTe B BHAEe KBAAPATA IBVUYJIIEHA:
a) 4 — 12x + 9; 6) 1 — 14a + 49a¢*; B) 25 + 4¢ + 20ec.
HafiguTe 3HadYeHHe BHIpA:KeHHA: 3 1
a) (20 — 320 + 3) B) 102 + 98; ) 41 . 51;
I r) 8,6 - 7,4; e) 2,7 » 3,8.

6) (10+1]10-1
\ 2.7 2

TPONBHLIE BONPOCHI U 3afaHUA

Y10 siBNfeTcs pelweHnem ypaBHeHWs C OABYMA NepemeHHbIMu?

MoxHO nu, He pelwas CUCTeMY NUHEeNHLIX YpaBHEeHWW, CKa3aTb, CKONLKO
OHa UMeeT pelleHuin?

Kakve cywecTeyloT cnocobbl peleHus CUCTEM YpaBHEeHWn?

0. YpasHeHWa C ABYMS NEpeMEHHLIMA KU MX CUCTEMBI
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Hna mex, kmo xouem s3Hamb Ooabule

33. YpaeHeHua ¢ napamMmeTpom

Kaxxgoe U3 ypaBHeHHH
=90, 3x=29,0x =50

AMeeT BHA aX = D, TAe @ — HEKOTOpoe HYHCJIO. )
]
Ileppoe ypasHenme, B KOTOpPOM a4 = 7, HMeeT KOPEHb =L Bropoe
5
ypaBHeHHE, B KOTOpoM a = -3, umeer Kopeab —. Tperse ypasmenne,

B KoTopoMm a = (0, He mMeeT KoOpHeii.
Boofiie yvpasHesnue Buja ax = 5 upu ¢ = 0 uMeeT elMHCTEEHHbLI

5 >
KOpeHe —, a mpm a = 0 He mMeeT KoOpHEeH.

PaccmaTrpuBaa ypaBHeHMe ax = 5, Mbl npujaaBann OyKBaM a4 M X
PABTHYHGBIA CMBICT, CUHMTad, UTO OYKBOil x 0003HaUeHO HEeH3BEeCTHOE UH-

clo, a OVEBOM @ — HerorTopoe PUECHMPOBAHHOE uucao. B rakux cayua-
X TOBOPAT, YTO ¢ ABIAETCA NAPAMEMpor, a dx = J — ypaRHEeHHe ¢
mapaMeTpoM,

s ypasHeHuA @x = 5 Mbl BbIACHWJIM, 4T0 0pu JjwboMm sHAYeHUUH

mapaMeTpa J, He PaBHOM HYJK, KOpeHE VPABHeHHA MOYKHO HAUTH M0

5 CrauaH ¢ vk.com/material100
tbopmyne x = =, a ipu a = (0 oTo ypaBHeHHe KopHeill He uMeeT. B Takmx

i

CAYYAAX TOBOPAT, YTO MBI PEWIUAU YPABHEHUE ¢ naApamempom.
Boobime pemruTeE ypaBHeHHE ¢ MapaMeTpoM — 9TO 3HAYHT NOKAa3aTh,

KakuMm obpaszom ang a000ro sHaveHHM DapaMeTpa MOKHO HAHTH COOT-

BETCTBYIONIEE MHOMKECTBO KOPHEH yVpaBHeHHMHA, eCJiM KOPHH CYINECTBYIOT,

HJIH VCTAHOBHTEH, YTO NPH ITOM 3HAYEHHH IapaMeTrpa KOPHeH HeT.
PaceMoTpuM npuMepsl.

IHpumep 1. Pemium ypaeBHeHHe

bx—3x=0b"—3b*+4b— 12
¢ mapameTrpoMm b.

» BriHeceM B J1eBOH 4UaCTH VPABHEHHS MHMHKHTEIL X 3a ckobrH. Ilo-
JAVUHM

(b—3)x=5b"—3b"+4b—12.

Mgsl HMeeM JTHHEHHOe YPpaBHeHHe, THCJIIO HUPHE‘ﬁ KOTOpOro 3aBHCHT

OT TOro, OTJIMUEH JIH OT HYJIH KoaGdUUHeHT UPH X WM PABEH HYJIO.
Eemu b — 3 0, 1. e. b # 3, To YPABHEHHE HMeeT eJHHCTBEHHBIH
KOpeHb

_— !::{—Bbz +4bh-12
b—-3
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PaznokuB UHCINTeNs APO0OH HA MHOMKHTEJH, MOJVIHM, YTO

-3+ 4
B b—3

Orciona

x = b + 4.
Ecoun b—3=0, 1. e. =3, To ypapHeHne npuanmMaer BEa Ox = 0.
B srom cayuae nodoe uMCI0 HBIHETCH KOPHEM VDABHEHMA.
HTHB MEBL H.r]I_'E[.I'II/I TTO IIPIT h = ‘3 YpaBHeHTe ITMEET EIMHCTBEH-
HEIH KopeHb b2+ 4 a mpa b = 3 mwoboe YHCIO ARIAETCH KOpPHEeM
VPABHEeHUH.

IIpumep 2. Pemium ypaeBHeHHEe
F 2 2
axX* + (@ - x + (a—-1*=0

C mapaMeTpoM d.

p llanmoe ypaBHeHHe npH a = () gradercd NMHUHeHHEIM, a npH a = 0 —
EBagparHbiM. PaceMoTpuM Ham bl M3 9THX CJAYYAELH.
Ecan a = 0, To ganmoe ypaBHeHHe ODpAMIEeTCA B JHHEHHOE YPaB-
"Heaue —x + 1 = 0, KoTopoe MMeeT eTHHCTBeHHLIH KopeHE: X = 1.
Ilyeres ¢ = 0. Toraga mbel MMeeM KBAaJPATHOE VPaBHEHHE

ax’* + (@* — x - (a — 1)* = 0.
Haipgem ero gfMcKpUMHHAHT:

= (@ — 1) —dale - 1)* = (& — 1Y@+ 1) - 4¢) = RREUL)fcom/matenailon

Tark mag D = 0 npu 1wdoM 3HAaYeHHH 4, TO 3TO YpaBHeHHe IPH
A000M 4 MMeeT KOPHH.

Ectma =1, 7o D = 0, w oTo ypaBHeHHC WMECT CAANCTRCITHLIN KO-
peHb. HaiiTi ero MokHo, IOICTABUE B YpaBHeHHe BMecTO @ 4Hcio 1.
Ionyuum x° = 0. Orcioga x = 0.

Ecaw a # 1, To D = 0, m yparrAeHHe WMCET /IBA KOPHSA:

1-—(a-1* -2 %a

Xa= = - l_ﬂ.,
. 2a 2a
- & +{a = 1F —2a+ 2 l1-a
C 2a 28  a
HUrax, MBl HamaM, 49TO JAaHHOE VpaBHeHHe HMeeT KopeHb 1 mpm
l1-a

a=10, ropeas 0 mpn a=1, gKopau 1l—-a u apu a = 0

Ha#l1.

i

YopaxHeHus

T733. Rarkue coyuau HaI0 BbIIENMTH LIPKU PelleHUH ypasHeHud bx + 2x =
= 3b + 6 ¢ mapamerpom H? Haifiqure KOpPHH VPABHEHHA B KAaMKIOM
H3 2THX CJIVYIaeR.



734. PemnuTe OTHOCHTEILHO I VPABHEHHE!

a)py —p—1=0;
B) py — 3y — 4p + 12 = 0.

735.|Pemure ypapHenme ¢ mapaMeTpOM -
ax - 2x = a° — 2a° — 9a + 18.
736 Pemure vpapHeHHe ¢ IapaMeTpon b:
22 — dx +b = 0.
737. Pemure OTHOCHTENLHEO X YpPABHEHLE:

a) x* - 5ax + 4a® = 0; 6) 3x* — 10ax + 3a° = 0.
7938, 1lpy KakHux 3HadYeHMAX HapaMeTpa ¢ HMeeT eJHHCTBEHHBIH KopeHb
VPABHEHHE:!
a) 3x° + tx + 3 =0 B)tf-—ﬁx+1=;
6) 2x% — tx + 50 = 0 r)td +x -2 =07

KOpHell VpaBHeHHA
X*—-ax+a-3=0
NPpHHAMAET HauMeHbIlee 3HaUYeHHe, M HalJNTe 3TO 3HaAUYeHHe,

740. PerrnTe OTHOCHTENABHO X YpaBHeHHE

(@—-1)x* + 2ax +a +1=0. CrayaH ¢ vk.com/material100
741. Pemmnre ypaBHeHHe ¢ IapaMeTrpoMm k:
x — (4k + Dx + 2(2F + k — 3) = 0.

742. BrigcuuTe, TIPW KAKHUX SHAUeHHEX OapaMeTpa b paBHa T cyMMa
KopHell VpABHEHHA

P-@-1y+¥-b-2=0.

HononHutensHblie ynpaxHeHusa K rnase |l

K naparpadgy 7
743. Pelunre vpasHeHue:

a) (x + 2)° + (x — 3)* = 13;

6) (3x — 5)* — (2x + 1)’ = 24;

B) (x — 4)(x° + 4x + 16) + 28 = x(x - 25);

r) (2x + 1)(4x° - 2x + 1) = 1 = 1,6x°(5x — 2).
744, PemmTe oTHOCATEILHO X VPARHCHWE:

a) x° = a; B) :t:‘2 + 4b = 0;

6) x* = a’ r) x° + 9% = 0.
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745, NokamuTe, 4T OpH JOO0M IHAYEHHHA TEPEMEHHOH 3IHAUEHUE BLI-
paskeHHA IMOJOMRHTEIBHO:

a) a® + da + 11; B) m* — 4m + 51; 1) 2% — 8b + 20
x24T pi—6p+18 . 2¢243
0) 19 J r) pz gy e) et 12¢ | 40

746. Mcoone3yva BEIZENeHHE KBajpaTa ABRVUJIeHA:

a) JIOKaykUTe, YTO HAMMEHBIIMM 3HAYeHHWeM BhIpaykeHusa x- — 8x +
+ 27 aBaaerca umcao 11;

0) gaiuTEe HaNMeHbIllee 3HAUYEHHE BBIpaAXKeHHA @ — 4a + 20.

747. Pemunre ypaBHeHHe!

a) 4x° + Tx + 3 = 0; x) 8x* + x — 75 = 0;
6) x2 + x — 56 = 0; e) 3x% — 11x — 14 = O;
B) x) — x — 56 = 0; ) 3x7 + 11x — 34 = 0;
r) 5 — 18x + 16 = 0; Nxt=x—-1=0,
748, IIpy kaxuxX 3HaAaUYeHHAX X BePHO PaBeHCTRO:
a) (5x + 3)? = 5(x + 3); x) (5x + 3¢ = 5x + 3;
6) (3x + 10)* = 3(x + 10); e) (bx + 3)° = (3x + b)Y
B) (3x — 8y = 3x? — 8ux; ) (4x + 8)° = 4(x + B)%
r) (4x + 5 = 5x° + 4x; 3) (2x + 10F = 4(x + 5)°?
CkadaH ¢ vk.com/material100
749, PemnuTe ypaBHeHHEe H BBIIIOJHHTE IIPOBEPHY:
a) x* — 2x — 5 = 0 ) 5yt — Ty + 1 = 0;
6) x + 4x + 1 = 0; m 2y + 11y + 10 = 0;
B) 3y — 4y — 2 = 0; e) 4x”> — 9x — 2 = 0.

750, Hafigure npubiuKEHHbie 3HAYCHHA KOpHeH YpaBHEHUS B BRHIE Je-
CATHYHBIX JOpobel ¢ TouHocThIo mo 0,01:

a) x¥ — 2x — 2 = 0 B) 3x2 - Tx + 3 = 0;
6) x> + 5x + 3 = 0 r) 5x% + 31x + 20 = 0.
7951. BridcuuTe, IPH KAKHX 2HAYEHHAX IIepeMeHHOM:

b 2
a) Tpéxunern a- + Ta + 6 w aywmen @ + 1 NMpUHMMATOT pPaBHEIC
3HAUYEHHHA;

6) Tpéxunensr 3x° — x + 1 m 2x*+ Hx — 4 UPUHUMAIOT pPABHBIE
3HAYEHHA.

Haiignre aTin 3HadeHnAd.
752. TIpn KAKOM SHAUEHWN ¢ OJUH M3 KOpHei ypaswenus ax” — 3x— 5 =0

paeer 1?7 IlafamTe, YeMy paBeH IpPH STOM 3HAUYeHHMH @ BTOPOH KO-
peHb.

753, Haligure uaTe nocieloparTe/bHbIX LE/blX 4HCE], eC/lH H3BeCTHO,
YTO CYMM& KBAAPATOB TPEX MEePBBIX YHCEN PABHA CYMME KBAIPATOB
JABYVE NOCAeTHHX.

HdononHurensHele ynpaxdedHns k rmase |l 175



754, Hafigunre TPpH TOCAETOBATENLHBIX USTHEIX YHCAA, ECAH HM3RECTHO,
UTO CYMMa KBAJAPATOB IepBBIX JBVX UHCe] PABHA KBAIPATY TPeTh-
ero 4uciAa.

755. KBagpar CyMMEI JABYX MOCIETOBATENBHEIX HATYVPAJBHBIX YHCET
DoabIle cYMMEI MX KBagpaToe Ha 112. IaiiauTe arw uwncha.

796. IlepumeTp DpaAMOVIOJIBHEEA pageH 28 oM, a cyMMa ILToIOajgeil Kea-
IRATOB, IlOG’EpGEHszlX HA IBYVX CME:KHbIX CTOPOHAX IPDAMOVIOJILHM-
xa, parrma 116 cw”. HaanTe cTopornl MpAMOYVTOILAWKA.

T97. DoTorpahnuecrad KapTouka pasmepom 12 x 18 cMm HakiIeeHa Ha
JHCT TAK, 4TO HOJYYMJIACH PAMKA OJMHAKOBOH mmpulHbl. Ounpege-
JUTE ITHPHHY PAMKH, eCJIH HM3BeCTHO, 4TO (JOTOKAPTOYKA BMECTe

¢ paMKOH 3aHuMaeT ILTomAagb 280 CM:'E.

758. leerounas riaymba, uMerwiuasd GOpMY IIPHMOYIOJBHUKE, OKDYIHEHA
OEePHOBBEIM DOPIIOPOM, IIMPHHA KOTOPOTO BCHAY OHHAKOBA. Kaywm-
Da BMecTe ¢ DoOpawpoM 00pasyeT NMPAMOYTONBHHE, IJHHA KOTOPOTO
4,5 M, a nmpuHa 2,5 M. Haligute mupuny Sopiropa, ecid H3BeCTHO,
YTO ero ILIOINAAds PABHA 3,25 MZ,

799. Cmapunnaa zadaya, HexTo Kynmwua Jomaas ¥ CHUyCTsS HEKOTOpOe
BpeMA npojan ee za 24 nuerond. IIpu aToM 0H HOTepAl CTOIBKO
LIPOLEHTOB, CHOJBLKO CTOWJA cama Jomans. CnpamusaeTcH: 38 Ka- L
KYIO CYMMY OH e¢ Kymum? LRACHER C VECOMRETIRY

760. o AmMuEa — IpAMOVIOJIBHHEK, IMHPHHA KOTOpOro B 2 pa3a MeHb-
e ero gnudbl. Beicora amuwxa 0,5 m. Halipure ofbém nHlnuka,
eCJIM M3BECTHO, 9TO IUIOMAAE ero And ua 1,08 M” Mennine mmomagn
DOKOBBIX CTEHOK.

761. Mmeercsa nuer EaproHa HPAMOVIONbLHOH (DopMbI, AAHHA HOTOPOro
B 1,5 Pasa OOIBIITE eTo ITHPHHBIL. I/IH HeTO MOMHO HITOTOBHTE (T
KPBITYIO KOpoOKY obbémMom 6080 cm?, BrIpezaB mo yriaaM KapToHA
HEBajparkl co cropoHoil 8 cm. Halaure pasmepbl — AJIHHY M LIH-
PHEY JHCTA HapTOHH.

762. PaawmocTs KybHOR IBYX MOCICIOBATENLHLIX HATYPATLHEIX YHUCET PAR-
Ha 919, HafimuTe 9TH 4HCIIA.

763. Paznoers kyGOB ABYX TOCAEZOBATENLHLIX HEUSTHEIX HATYPAJIBHEIX
yHcen paerHa 366, Iaianure T umcaa.

764. PeinxTe ypaBHeHHe W BBIIIOJHHTE IPOBEpHEY II0 TeopeMe, 00paTHOM
TeOpReMEe Buera:

a) x?-5yJ2x+12=0; B) y2— 6y + 7=0;
6) x*+ 2J3x - 72=0; r) p?—10p + 7=0.
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765, IlafinuTe b W pemnTe ypaBHeHHE:

a) Z.r + bx — 10 = 0, eca1 0HO MMEeeT KOpPEeHb d;
6) 3x* + bx + 24 = 0, ec1m 0OHO HMeeT KOpPeHbL J;
B) (b — 1x*— (b + 1)x = T2, eciu OHO MMeeT KOpeHb 3;

r) (b - 5)x* — (b — 2)x + b = 0, ecAIU OHO WUMEET KOPEHE %

766, Ilokanre, uro ypasnenne 7x° + bx — 23 = 0 npn mobnIx 3Hadenn-
ax b mMeeT OIMH IOJOKHTEILHBIE H OJHH OTPHIATENIBHBIH KOpeHb.

767. Joka:xuTe, uro ypaBHeHue 12x° + 70x + a®° + 1 = 0 npu mobuix
SHAYEHMHAX d He HMMeeT [NoOJ0EHKHTe lbHbIX RDpHEﬁ.

T68. ,I[oﬂamule, yTo ecad cymma rosdpuLHeHToB KBAJAPATHOIO ypasHe-
HHS ax” + bx + ¢ =0 paBHa HYJIO, TO OAHH U3 KOPHEH YPABHeHNA
pasen 1. Mcnonb3ya 2To CBOHCTBO, PelINTe VPaBRHeHHE:

a) 2x° — 41x + 39 = 0; 6) 17x* + 243x — 260 = 0.

769. Pasnocts kopHeil ypapHenna 3x° + bx +— 10 = 0 pasua 4%. Haii-
aure .

770. Onun Uz KopHei ypasHesuss 5x° — 12x + ¢ = 0 8 3 pasza Doablie
apyroro. Haiigure c.

771, Qactsoe Kopueit yparmermmst 4x% + bx — 27 = 0 pasno —3. Hafigu-
Te b. CxauaH ¢ vk.com/material100
772. KpanpaT pasHocTH KopHeH ypaBHeHHS x° + px + 90 = O pasen 81.
Haiigure p.

773. PasHocTe KBAIpaTOB KOpHeil ypaBHeHusa 2x° — 5x + ¢ = 0 paBHa
0,25. Haiigure c.

774. Onun us ropueil ypapuerus 4x° + bx + ¢ = 0 pasen 0,5, a apy-
roii — ceBobogmomy uaeny. Hafigure b u c.

775. UsBecTHo, uTo KoahpUIuenTsr b u ¢ ypasmenus x° + bx + ¢ = 0,
roe ¢ = 0, gaeagorca ero kopEAMH. Hatimure b 1 c.

776. BripasuTe Uepes p M ¢ CYMMY KBaJpaTOB KopHeil ypaBHeHHSA
x* + px + g = 0.

777. WagecTHo, 9T0 CyMMa KRAJPATOR KOpHCH ypasnenua x- — 15x + g =0
paegHa 153. Haiigure gq.

778. KpagpaT pasHocTH KopHeH ypaBHeHHa x° + px + 405 = 0 papeH
144, Haitpnre p.

779. Uasecrno, uro x; 1 x, — KOpPHM ypaBHEHUHA 3x* + 2x + k= 0,
npuuém 2x, = —3x,. Haiinure k.
780. M3gecTHO, 9TO X, H X, — KOPHH YpaBHEHHA ¥ -8 + k=0,

npuuém 3x, + 4x, = 29. Haiigure k.
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781.|3mas, uro VPpABHEHIE 2% + px + q = 0 umMeer KOpPHHU X; U X,, CO-

CTABLTC KBAJAPaTHOC VPABHCHHWEC, WMCIOTICe KOPHW:
a) 3x; u 3x; 6) i + 2 ¥ xa2+ 2.
782. UssectHo, uTo ypasHeHue x° + px + g = 0 uMeeT KOPHM X, M X,.
CocTaBRhTe KBaAAPATHOE VPABHEHWE, KOPHAMH KOTOPOTO ARBIIIOTCS
X3

X
qucaa -+ m —.
_1'2 .I'I

K naparpady 8

783. HaliguTe KOPHH KBaJpaTHOTO TPEXUICHA:

a) tx* + ¢ — 2; B) —x° + 4x — 23—;
6) 3x* - Lx - L r) 0,4x* - x + 0,2.

784. CocTaBReTe KaKoH-HHOVIE KBAJpPaTHRIH TpexXwuieH, KOPHAMH KOTOpPO-
I'o ABIAHKTCH YMCJIAL

a) -7 u 2: 6) 3 - V2 u3+ V2.

785./TIpn KakoM 3HaUeHHH p BRIpaskeHue 2px” — 2x — 2p — 3 cramoruT-
cA EBAJPATHBIM TPEXUJIEHOM, OJHHM H3 KOpPHeH KoToporo ABIAeTcCH

: o = a _
yneao BEvas? Haliawre apyroil KOpPeHb. Crauan ¢ vk comfmatieral1oo

786. Joxamure, YTO KBAOPATHBIH TPEXUIEH HMEeT KOPHH, H HalguTe
AX CYMMY W TTPOW3BCJACHAC:

a) 2x° — 10x + 3 B) 0,5x° + 6x + 1;

1.2 _ = O ko e Lo o1
6) 3.1'3 FTx — 2: ) —5%" + gx + 5.
787. Haitpure tpéxuimed Buga x° + px + ¢, KOPHAMH KOTOPOIO SBJA-

I0TCS HE PABHBIE HYII0 YHCAA p H (.

JE + Jf; = 3. Hemy paBHO a ¥ uyemy paBHo b?

789. Brigenmure KBaJpaT OBVUIEHA M3 KBAAPATHOTO TPEXUIIEHA:
a) 2x* — 8x + T; B) 5 — 3x:
6) —3x° + 4x — 1; r) —4x? + 8x.

790. JlowamuTe, ¥TO KRAJAPATHLIA TPEXWIICH:

a) —x° + 20x — 103 we TPUHAMACT TOJOMKATCILRHULIX 3AaAYTCHAH;
8) x* — 16x + 65 We TPUHHMMACT OTPUTATEILHRIX 3HAYCHUH,

791. Hattnpre wanboakitice WM HAWMEHLITeC 3FAYCHHAC KRBapaTHOTO
TpEXUIdeHAa:

a) 3x° — 4x + b; 6) —34 + 12x.

178 REELERU YpaeHeHWs U CUCTeMBl YPaBHEHWI



792,

793,

795.

796.

797.

7T98.

799,

 CyMMa NOIORUTENIBHEIX uuceda a u b pasaa 40. IIpwm rarkux zHa-

qeHWAX ¢ W H WX TTPOM3BCACHHC OVeT HandoInLIITaM?

PaznomRuTe ma MHOKHTCNH KBaAPATHLIA TPEXTICH:
; 2

a) 0,8« — 19,8x - 5; B) x* + xV2 - 2;

= 1 2.2 2
6) 3,56 - 353x + §x7; r}x—xy’ﬁ+1.
Buas, uro Kosh(UIHEHTH KBagpaTHOro TpéxuieHa (n — 3k® +
+(n+ 1)x + 9 — 2n — pmarypansHnic YWcaAa, HalJIHTe 3TOT TPOX-
yJleH.
3Had, 4TOo M — Ledoe ydelo, HallauTe lejible KOPHHU TpexuieHa

mx® + (m — 3)x — 3.

Corparure apodn:
2m? -8

mz + 6m + S’

2m? - 6m + 2
mn—-2n -3m + 6

a) 0)

Brinonawure neicTBHe:
a) x+4__ 3Tx—12 ; r) xzi-llx-'-Eﬂ‘xi-E;
x =1 4x* -3x-1 3x-15 "x-5
x-1 1-x T x+1
B == ] ) — ~
x 4+ 3x 42 x*-3x-4 X
Tx— x> x*-x—20. 2+ x - x° 10x
B) ; : e) =
x4+ 4 T—x 2 —5x+ 3% 3x—-2
K naparpadgy 9
Peminre ypaBHEHUE!
x+1 20 : 3 1 28
a) 6 .r—1=4' A) l—t'+ 1+x 1- x%
x+15 21 5 3 20
- =2 = ==
%) 4 x+2 e) x-2 x+2 x?-4
5) 12 8 . o m}x+2 x4+3 28 .
=1 x+1 7 x+1 x—2 (x+1¥x-2)
16 30 r+2 x4+l 4
— 33 — = :
Y =3 Ta-g D) T a1 GIOED
HaignTe KOOPDAWHATE TOUEK MEepecetdeHdd ¢ 0Chlo X Tpadpura (PyHK-
IIHH, 3aJaHgHOH (DOpMYJIIoH:; .
a) y_Er—ﬁ. B) y_:r"*—fi;r—i—ﬁ_
T 7 x-2
5) y— G AEx—15), s y__xﬁ—?lelzx
o xr—-9 2 o x—a 3

LononHurensHele ynpaxHeHna K rnase ||

CrauaH c vk.com/material100
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800. IIpu KaKOM 3HAYEHUH X! =

] 7
a) 3HadeHHe (PVHKIHH Y= 3 papuo —6; O; 0,8; 0,56;
+

P —2x46

== pasHo 1,5; 3; 77

0) saavenune (pyHEKUUN U =

801. HajinuTe KoopIHHATH TOYeH HepecedeHHA IpadHEoB (PVHKIHIMA:

_ _ 34
ayy = 2x + 3 n ¥=c_gt
x® -bx
B) y= e uy = 2x.

E

a) |%:1,5;:.*—2; 0) |%=x2; B) |%=x+1; r) &= =

R

803. HaiianTe Kopuw ypaBHeHws:
a) xy'rj—rq"}i p .r‘u'r.i—q@ — 10x |
o3-42  xB+2  3x%-27

1-y5  1+ub
1+y5 1-yf5  1-54°

804. Peiunre vpagHeHue:
2r+1  H2x-1) 8 _0:

6)

CrauaH ¢ vk.com/material100

a) 2¢ -1 T2x+1) 1 - 452
1 3
6) 51— -5—+ =
) -9 ¥ +3y 6By+24
B) 2y—-1 g _ Zy+1
14,7 1 Ty 127 -3 64> 3y’
o ¥ 1 _ 3
¥2-9 0-6r4+x® 2¢%4 Gx
S 9x +12 1 e
2 -64 x| 4x 16 x—4
e) - R . i S
8y +1  2y+1 4y 2y 1’
32 1 1
}r“—zr‘*—x+2 x-1)x -2y x+1
3) 1 1 1

- + = y =
3x —4) T 2{x‘5+ 3 x3—4x 3x—12
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805. HaliquTe 3HAYEHHA HDEPEMEHHOH I, OPH KOTOPLIX:
i i y
a) cymma apobeii { ¥ — DaBHA WX TPOM3BEJCHHMIO;
¥+ o
& 5 6
#—3 ¥+3

¥ +12
4 i H Ul;';‘i PaBHa HX MPpOH3BeTCHITHD,

0) cymma apoben PABHA HMX YJACTHOMY,

B) pasHOCTE Apobeii

1
806. Ha neperore B 600 EM mocie OpOXOMIEeHHST 7 TVTH T0€e3x OBL

sagep:kad Ha 1 u 30 mun. Y1obbl npuATH HA KOHEYHVIO CTAHIIHIO
BOBpeM#A, MAIIHHHCT VYBeJHYHJI CHKOPOCTE moe3jga Ha 10 Km/d.
Croabko BpeMeHH mnoeaj Okl B IyTH?

807. TypHeTsl cOBepIIMIH TPpH IHepexona B 12,5 gm, 18 Em 1 14 KM,
IPHYEM CHOPOCTh HA HIepBOoM Hepexofe Obiza Ha 1 EmM/u MeHbLIE
CKOPOCTH Wa BTOPOM TICPCXOC W HA CTOJALKO 7Ke DONLITIC CKOPOCTH
Ha TpeTheM. Ha TpeTHH mepexol oHH 3aTpaTHIH Ha 30 MHH 60IbL-
e, gem Ha Bropoil. CKOJBKO BpeMeHH 38HAJH BCE Iepexoibi?

808. ArToMODHAL TTPOTIIET € HEKOTOPOH TMOCTOAHHOW CKOPOCTRIO TTYTL 0T A
mo B gmumoit 240 xm. Boaepaimmadck odpaTHO, OH OPOIIEN IIONOBHHY
LyTH € TOH e CHOPOCTBH, a 3arem yBeianuwn eé Ha 10 xm/y.

L)

B pesyabrare Ha obparHbiii NyTh OBLJIO 3aTpadeHO HA — Y MEHbIE, _

s . 2  CkadaH ¢ vk.com/material100
gem HA 1yTh or A o B. C Karkoll CKOPOCThH IIEN aBToMOOMAL U3 A
B B?

809. Paccroarue or A a0 B, pasmoe 400 KM, moes3n mpoméa ¢ HeKOTO-

= 3 2 :
PO MOCTOAHHON CKOPOCTBIO; — obpaTHOro mytH ua B B A onm mén
w

"

C TOH e CHKOpOCThIO, a4 MOTOM YMEeHBIONNJ cKopocTk Ha 20 xm /4.
Haiinnre cKopocTh moessa HA TOC/AEJIHEM VYACTKe, €CJH Ha BCHO
popory OweL1o 3aTpadeHo 11 .

810. TypycT mpoexald ma MOTOPHOH JOAKEC BRECPX To pere 25 KM, a
0DPATHO COVCTHJCA Ha ILToTY. B moake o nawia Ha 10 u MeHbOIE,
yenM HA Lnory. Haipure CKOpOCTh TeUeHHHA, ECJIH CHOPOCTh JIOIKIM
B cTosued Rojse 12 mm /4.

811. MoTopuasg JioAKa TIPOILIA 35 KM BBCPX To pexe w ma 18 ®m mmo-
HAJach II0 eE MPHTOKY, 3aTpaTHB Ha Bech OyTh 8 4. CHOpoCTh Te-
YyeHHA B pPexe Ha 1 KM/4 MeHbIIe CKOPOCTH TEeUeHHA B €€ HPHUTOKE.
HafinuTe CKOPOCTL TEYEHWSA B PEKE, €CJAM CKOPOCTE JOAKH B CTOS-
ueil Boge 10 Km,/.

812. M2 novakTa A OoTIOpaBHIH N0 TeueHHIO maoT. Belea za HUM depes
H 4 20 MHH H3 TOroO e NYVHETA BbIIUE] KATep W JOrHAJ ILI0T,
npoiasa 20 kM, CKOJIBKO KHIOMETPOB B A€ OPOXOIHI II0T, eCTH

KaTep IOen ownicTpee ero Ha 12 wkwm/u?
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813. PribonoB oTnpaBuica HA Jogxe or nyHETA N BBepx mo pere. [Ipo-
mIeR 6 KM, on Opocw BécTa, W Hepe3 4 o 30 Muw mocrTe oTpaBICcHUA
H3 N TedeHHe CHOBA OTHeCJO ero K OVHETY N. 3Had, 4TO CHOPOCTH
nogru B crosdeii Boge 90 M/MHH, HARIUTE CKOPOCTH TEUEHWS PEEH.

814. Yepea 2 g 40 MuH mocie OTOPABIEHHASA ILIOTA 0T OPHCTAHH A BHI3
II0 TeUEeHHI PeKH HaBCTpedy eMy OT HpHcTaHd B oTomeén xarep.
Berpeua npousomnaa g 27 kM ot B. HalinuTe cropoceTs miora, eciu
CKOPOCTE KaTepa B croaded Boge 12 Km/u m paccTtosame or A 10
B paerOo 44 KM.

815. Tennmoxon oTnpagiiIcA OT IpHcTaHE A g0 nmpHcTadl B, paccrodAHHe
meskay roropeiMu 225 km. Yepesz 1,5 4 nociie oTupasieHHH OH

1 i
OB JajgepixaH Ha E 4 M, 4T0DBI NpHHUTH B NYHKT Ha3HAYeHHA BO-

BpeMdA, VBeJIHYHJa ckopocTk Ha 10 xm/u. Haligure nepeoHadalL-
HYH CKOPOCTH TEIJIOX0A.

816. M3 ropona A B ropog B, paceTosHHe Mexny Koropeimu 120 KM, BbII-
JW OHORPeMCHTIO ABa aBToMoOWmdA, [lepRuIi 13 TWX exXalm BCC BpeMA

i = 3
C MNOCTOAHHOH CHOPOCTBI). BTCI}_}DH ABTOMOOM.TE [nepeeie 1 O exaln c

TOH e CKOPOCTBIO, 3aTeM CJellasl OCTAHOBKY Ha 15 MMH, mocje 3To-
0 YBEeJHMYHJI CKOPOCTH HA O KM/4 W npubel1 B ropox B BMmecTe ©

nepeeiM asromobmnem. Halianre cropocTh nepsoro HBTT;JJ-'I(EE&IETIF% om/materaiitn
L¥adaH C VE.COMm/matenal 1L

817. Aprodyc npoexan paccTosHMe MeRIY LOyHETaMy A wm B, pasBHOe
400 KM, ¢ HEKOTOPOH TOCTOAHHOH CKOpocThIO. Boaspamasace obpar-
HO, OH 2 U eXaJl ¢ TOH e CKOpPOCThIo, A 3aTeM VBeJHUYHJ CEOpPOCTh
Ha 10 Km/u M BOSBpATHJICH B LYHET A, 3arpartis HAa oOpaTHbId
IyTh Ha 2(}) MPH MeHRIIEe, YoM Ha OyTh H3 A B B, CroasKo BpeMeHRH
3aTpaTHI aBTobyc Ha oDpaTHBIH OVThH?

818. MoTonMKIHCT exal M3 OJHOro ropoja B apyroid 4 u. Ha obpar-
HomMm vty nepesie 100 kM 0oH exan ¢ TOH 3Ke CEOPOCTBH), A 38TeM
yMennIua eé ma 10 xm/v v mopTomMy HWa o0paTHRIN MYThH 3aTpaTHa
Ha 30 mMuH boapme. HalanTe paccTodHHe MeMKIV TOPOJAMH.

[
=

Mz aByx roponoe A4 1 B BRIXOIAT OJHOBpPEeMeHHO IBA ABTOMOOHJIHA
H BCTPEHAOTON HEPes 5 = (JR[}'F)(](ZTI: Eﬂ.BT[]M()ﬁI/IJI.F[, BRIXOOAIITETD

na A, ma 10 KM/ MCHLIIe CKOPOCTH JApyroro arTomModwnaa. Hecam
- 1
OBl nepBhI aBTOMOOHIEL BhIIIEN U3 A Ha 4§ Y paHbIIe BTOPOTO, TO

BeTpeua nmpouzoma 6sr B 150 kM or B, HalinnTe paccroanne Mer-
ny ropogamum A u B.

820. Paccroarue or npuerasn M po npueranu N 10 TEYEHU DEKH Ka-
Tep npoxoauT 3a 6 u, Opmamant, e goiiga 40 xm go npucranuw N,
KaTep ODOBePHYJ Ha3al U BO3BpATHJICA K mpHceraHu M, saTpaTHB Ha
peck nyTe 9 u. Halimure cropocTh KaTepa B CTOA4Yed BOJE, ecIH
CKOPOCThH TCYCHWA PCKW paBHa 2 KM/,
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821. MoTonmuKIMCT MPOEXaa paceTosawe or nyaxkta M mgo myaxTa N 3a
5 u, Ila obpaTHOM TIYTH OH HepBhle 36 KM exan ¢ ToH e CKo-
pPOCTBH), A& OCTAINBHYK 4acTh LYTH — CO CHOPOCTbIO, Ha 3 HEM/4
poabireit, C KarKo# CKOPOCTBLIO €XaJ MOTOIHK/INCT MePBOHAYAIBHO,
ecJHd Ha OoOpaTHRIM NYTE OH 3aTpaTHa Ha 15 MHH MeHBIIe, 9eM Ha
uyrs M3 nyagra M B nyvarr N?

822, Oren u cuig npormn 240 v, opu atom orer; caenas Ha 100 maros
MEHBITIE, YeM CchIH. [lafamTe AAWHEY Iara KasKaoro M3 HHX, ecaH
war orua AJMHHee mara cbiHa Ha 20 cm.

823. ITeprasa macTepcrasa qom:xHA OblIa cmuTek 160 KocTIOMOB, & Bropas
3a TOT sKe cpok — Ha 20% menpmie. Ileprag macTepckad IIHIa B
nesb Ha 10 rocTioMoB GoNbIIe, YeM BTOPAasd, W BBLIIOIHHUIA 3aaHHe
54 2 AHMA 00 HAMEHEHHOT} CHOEA. GH(}JIBH[] HOITHIMOE B JEeHb OIH.T&
BTOpad MacTepckad, ecJaH e AJd BRIMOJHEeHHA 3ajaHud MoHaaoDu-
Joch JAOOOJHUTENbHO 2 IHA?

824. Bpuraga padounx pomazxHA OBLIA 33 ONPEeelEHHBIH CPOK H3TOTO-
BHUTEL (08 mnimecocon, Ilepsure & awel Opuraja BLITTOAHANA eke-
JTHEBHO YCTAHOBIEHHYIO HOPMY, 4 3aTeM Ea:Ibli JeHb H3r0oTOBIANA
H&a ﬁ OBLISCOCOEB ﬁ{].]'II:rII[H, gen HAMedanotk, IIOTOMY Ve 383 JeHb
0 cpoka OniLmo waroTomnaeno 844 mnimecoca. CKOMLKO TILLICCOCOR
B JeHb J0J:HAa DbLIA HArOTOBIATHL OpHraja Ho ILIAHY?

825. Macea aByx CILIABROB mMemu u ogoBa pagHAa 60 rr. Ilepsreiil coaas
coepsRuT 6 Kr meawn, a rropoim — 3,06 Kr meaw. Haflawreusaceyvom/materiali00
Ka}JIoro cILIaBa, ecjid H3BecTHO, YTO cojlepikaHue MelH B OepBOM
ciLtase Ha 15% Oonelue, yem BO BTOPOM.

826. Cimas Meaw ¢ TMHOKOM, cojepsanmii 6 Kr murKa, CraaBwIH
¢ 13 Er mmHKa. B peavibTare cofjep:kaHHe MeIH B CILIaBe IIOHH-
suock HA 269% . KHaxopa ObLIA ODEPBOHAYANBHAA MACCA CILIABA?

827. 3a 4 pana coBMeCTHOH paboThHT JIBYMSA

2
TPpaKTOPAMHM OBLJI0 BCIAXAHO 3 MOJIA.

34 CKOJIbKO JHell MoMHO ObLIO OBl
BCIAXaATh BCE TOJe KamkJAbIM TpPaKTo-
poM, eciIM IepBhIM ero MOXKHO BCIa-
XATh Ha O JHeil ObicTpee, yemM BTOPbLIM?

828. IBa xn0onKoyBOPOYHBIX KOMOAHA MO-
rvT coOpaTh XJOToK ¢ moag ma 9 mmeit
OBICTpee, UeM OJHH [epBBIH HombaliH,
n HA 4 gHs OeICTpee, YeM OJHUH BTO-
poil., 3a CKOJLKO JHell KamJnlid Kom-
0alin Mo;eT cobpaTh Bech XJOMNOK?

3'2_9,:,&113 HAIlOJHeHuA ODacceliHa 4depes nepsyvi Tpydy morpedyvercHa Ha
9 u GoNRITTC BpeMeNn#, WeM TIPHW HATIONTCHHHY Tepes TICPRYI0 W BTO-
pvio TpyOBI, U Ha 7 4 MeHBIIe, UeM 4Yepe3d OJHY BTOPVIO Tpyvoy. 3a
CHOJBKO YACOB HANOJIHHUTCH DacceilH uepes ode TpyObI?
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830. [Ia cnecaps momyumnu saxas. CHawama 1 1 paboran mepsbli cie-
caph, 3ateMm 4 W owm padoranw BMecTe. B pesyanTarTe OLIIO BRI-
nojaHeHo 40% 3arasa. 3a CKONBKO YacoB MOI' BBIIOJIHHTH 3aKas
RasKIbIH CJIecapb, eCIH IepBOMY AJA 3TOro noHagoduinocs Obl HAa
D 1 GONLIIC, WeM BTOpOMY?

831./TIpr cormecTrnoi paGoTe JARYX HOTHPOBANBLHEIX MAITHE MOMKHO
CHATE KCEpOHOMHIC ¢ PYKoOmHcH 3a 6 muH. Ecam cHauamla cHATH
HKCEPOKOIMK ¢ IOJOBHHBI PYEOIWUCH OJHOH MAIMMWHOMN, A 3ATEéM C©
OCTABIICHCA HacTW — JIPYTOH Mamunoil, To Bea pabora Oyaer 3a-
KOoHYeHAa depes 12,9 MHH. da KaKoe BpeMdA MOMKHO CHATE KCepoKOo-
LMK ¢ PYHOLMCH HKAMI0H MAINMHON B OTAeNbHOCTH?

K naparpady 10

832. Ilpyn raknux sHadeHHAX m M b mapa (m; 3) dABidercd pelleHHeM
CHCTEMBI YDABHEHHH

[-8x +y =9,
|2x — by=—10?
833. Croabko pemIeHU MUMEeT CHCTeM: YPABHEHUH:
i [8x — 6y =5, m]hjx+2y=&8,
“ 2% +8y="T; 12,5x +10y = 6;
4x — 3y =12, B _ CkauaH ¢ vk.com/material100
6) 41 1 . r) {2 0,8/ =1,
Ex—-iyzl, |4x + 0,6y =12
834. VramuTe Rakue-nudo 3HadeHHUA a, & U ¢, IIPH KOTOPHIX CHCTeMAa
YPaBHEHUIT (~8x +9y =10
lax +by =c

MMeeT eJMHCTBEeHHOe pelleHHe.
835. IIpy xaxoM 3HAUEHHH ¢ cHCTeMa VpaBHeHHIH
_[fix - 2y =3,
[10x—4y=c
a) umMeeT OeCKOHeYHOe MHOKECTBO pelleHHI; 0) He WMeeT pelueHHH?
836. 3agaiiTe GopMyIoH THHeHHEYVID QVHEIIHK, I'padHK KOTOpPOH IIpOXo-
IUT Uepes TOUKM:
a) (—1; 3) u (2; -2); B) (0; 5) u (4; 0);
0) (4; 1) 1 (-3; -1); r) (=3; 0) m (0; -6).
837. 'padhur Kaxkoll JHHEHHOH (YWHKIHH IIPOXOINT Yeped TOUKY (—2; D)
1 TOURY HepecedyeHHd IIPAMBIX

3x — 2y =16 u 4x + 3y = —7?
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FCEEQWA HEPABEHCTBA

B atoi rmaee Bbl NO3HAKOMWUTECL CO CBOWCTBAMM 4YWCNOBLIX Hepa-
BEHCTB, HAYYUTECH NPUMEHATL WX [N8 CPaBHEHWA 3HAYEHWIA YMCNOBLIX Bbi-
paxeHwWin, Npu aokasaTensctee HepaseHcTB. OcHOBHOE copepXaHwe rnaeb
COCTaABNAET pPelleHWe HepaBeHCTB, CBOASIMXKCA K BUay ax + b = 0 wam
ax + b < 0, n ux cucTem. HepageHCTBa Takoro BMAA PelanT aHanorM4Ho
TOMY, K8K PEeLalnT ypaBHeHUa Bnga ax + b = 0, HO nNpu 3TOM NPMXOONTCH
Yy4MTbIBATL 3HAK KoadduumeHTa a. Npy pelleHrn pasnuyHbIX 3a8a4 Bam no-
MOXET FreoMeTpUYeckas MHTepnpeTauns MHOXECTE PeLleHWA HepaBeHCTE.

CxauaH ¢ vi.com/material100

"YUCNOBLIE HEPABEHCTBA U UX CBOWCTBA

34. YvcnoBble HEpaBeHCTBA

Mgur MoKeM CPaABHHUTE JHOOBIe uHcaa @ M b ¥ pe3ayJasTAT CPABHEHHA
34lMCATE B BHJe PABEHCTBA MJHM HEePABEHCTBA, MCIOJNbL3VS JAJH 3TOTO
AHAHEI i ‘f-:, e r]EI;.I'IH ]:['p()I-I{'lB()JIBHhIX THECeT 4 1 f? BBRITIMLVIHAETCH OIHO H
TOJABKO OJHO H3 COOTHOWIeHMH: a = b, a << b, a = b.

PaccMoTpuM IpHMepEH.

1. CpaBuuM OOLIKHOBEHHBIE Jpobn g " % Ilnsi aToro npuBegeéM uUX
K oDijeMy 3HAMEHATEIO:

— -

35, 4 32
7 56

5 _ 35,
8 56’

Tag gax 35 = 32, To —>

ool en
-1‘|,;.

2. CpaBanM gecaTwdHble Apodn 3,6748 u 3,675. llndpsr B paspagax
eJMHHL, JeCATEIX H COTHIX COBIAJAKT, 4 B Paspa/e TRICAYHLIX B IepBOi

apobu croumt mmppa 4, a Bo Bropoit — nmudpa 5. Tak kak 4 < 5, TO
3,6748 < 3,675.
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= 9
3. CpaBHMM ODBIKHOBEHHYIO IpPO0B 20 ¥ AGCATHIHYIO apoos 0,45.

9
Obparue apodb 20 B ACCATHUHYIO, NMOJYYUM, HUTO E_ﬂ A5,
4. CpaBHHM oTpHIAaTelbHBIe uHcyaa —15 m —23. Moavas nepsoro

yMega MeHbIe MOAYJA BTOpPOro. 3HAYHMT, NepBoe Yucao OoJblle BTOPO-
ro, T. e. =15 > -23.

B 3aBHCHMOCTH OT KOHKPETHOTO BHJA YHCeJ MBI HMCIHOJB30OBAJIH
TOT MJIH MHOH cmocobd cpaBHenusa. OpHako yaobHO MMeTh TAKOH Crocod
CpaBHEHHS 4YHCeJl, KOTOPBIl OXBaTeIBaeT Bece cayuan. OH zaxmaouaercs
B TOM, YTO COCTABJIAIOT PasHOCTh YHCEJ W BRIACHHAIT, ABJIAETCA JIA OHA
MOJIOMHTENBHBIM YHCJIOM, OTPHIATENBHBIM YHCJAOM HJIH HYJIEM. OJTOT
coocod cpaBHeHHMHA YHCEe] OCHOBAH HA CHEAVIOIIEeM ONpeieeHHH:

- Yucno a doablie yucna b, eciu pas-
HOCTE o — E? — IO HTe/IbHOE YMCG/AD; YHMCNO o MeHLBLIe YHMC-

Ja b, ecnw pasHOCTE @ — b — OTPUIATENBHOE YHCJIO.
3aMeTHM, UTC ecJd PasHocTh @ — b e=>0
pPABHA HYJI, TO 9HCIA ¢ W H paBHEL 5 b-; % >
Ha woopaummaThodl mpaMOW DOJhL-
mee 4HcJo H3od0pasgkaeTcd TOYKOM, CkayaH ¢ vk.com/materiali0o
MTeAAIed OpaBee, a MeHbIIee — TOU- e<0 _
KO#, Jnemaniell sesee. IleflcTBHTEILHO, G b "

OVeTh @ U b — HeKoTopkle unciaa. Obo-
dHAYMM PasHOCTE @ — b OvrBoii ¢. Tax  Pue. 32
Kak a — b=c, Toa =56+ c.

Ecnin ¢ — HOoloEHUTeNbHOE UHCIO, TO TOUKA ¢ KOOPAHHATOM b
JIEEHIT IIPpaBee TOYURIT O H{]{)I},EI;I/IHHT()ﬁ h, a eciIm ¢ — OTPHEOATENIBEHOE HH-
cJ0, TO JeBee (pHc. 32).

SHAUUT, eclAH & > b, TO TOUKA C KOOPIMHATOH @ JIe:KHT Ipagee
TOYEI ¢ R(}()F},I[HHHTOITI h, A eraH a4 < b — JIIeBes.

Iloxaxken, Kak OpPHBeJAEHHOe ONpeflefeHHe HCIOAB3YeTcd IpH pe-
LIEHUM 3ajad.

Hpumep 1. JHoxkamxem, uTo npu n00BIX 3HAYCHMAX IepeMeHHOH a
BEPHO HEPABEHCTBO

3)a — 5) < (a — 4).
» CocraBuM pasHOCTE JIeBOH W NpaBod dHacTell HepaBeHCTBA W TIpe-
obpasyeMm eé:
(@ - 3)a - 5) - (a - 4y =
=a’-31-5a+ 15 - a®*+ 8a - 16 = -1.
1lpu nmobomM g paccMATPHBASMAS PASHOCTH nTpuuaTe.rzhHa M, CIego-
RATCNRHO, BEPHO HepaBencTRo (@ — 3)a — 5) < (a — 4Y.
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a +h
IIpumep 2. IlyveTk @ 1 & — NOJMOMKHTEIBHBIe YHCIa. YHCAO —— Ha-

3BIBAETCH CPedrum apudmemudeckum duces a u b, uncno ab

) R
— + -
a b
Horaskem, 4To cpegHee apu(MeTHUYECKOe, CPeJHEee IeOMeTpPHYecKoe
" cpefHee TapMOHHYeCKOe ITOJOHTEeIBRHBIX YHCET & H b CBHE3aHEBI

COOTHOIIeHH AMIH.

(p#ﬁnum ceoMEeMpUHECKUM, YHCTIO — CPG’(EH UM cAPMOHUYECKUM.

':!'Il-'

» Jloxkaxem cHagamaa, 4TO Jab = 3 2 T
— .+ .

a b
IlpeoGpasyem pa3HOCTE JIeBOH M NpaBoOH 4HacTel 2TOro HepaBeHCTBAa:

Jab — -2 _ Jap _ 2ab _ aJab+ bJab—2ab _
1 1 a+h a+bh
- +_
a b
Jab(a +b—2ab) Ju'b(\rﬂ iz Jh] CkadaH ¢ vk.com/material100
a+h a+b

Ilpu a = 0 1 b > 0 paccMarpuBaeMas PA3HOCTE HEOTPHLIATEILHA H,
CACTOBATCNILAO, RepPHO TCPARCHCTRO

J—;—

h

a-+b -
B e L o
Teneps JOKayxeM HeDaABeHCTBO Jab < 1A 2700 [Ipecopas3yeM

T <
EAmERRe Jﬂ__u+b_2u'ah—u—h_ [ﬁ_ﬁ)z
2 2 2 ’
l'Ipn a =0 u b > 0 paceMaTpUBAEMAA PASHOCTE 00 OTPHIATENLHA,
JHO0 PaBEHaAa HVJIKD II, 3HAYHT, BePHO HepaBeHCTEBO

v{;ggn+h_

2
Hrak, Muel gokazaad, uto ecai a > 0 u b = 0, 1O

:‘I+?l

l l

a b
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188

ynpaxHeHus

B38.
839.

840.

841.

842.

843.

845.

846.

CparauTe uncna a U b, ecam:
a)a — b= -0,001; 8)a-—b=20

B)a — b =4,3.

HapectHo, uTo a < b. MoeTr 1H pasHoOCTE @ — b BHIpAMKATHCA UHC-
aom 3,727 —57 07?

Jlanel BhIpasHenun

da(a + 6) u (3¢ + 6)a + 4).

CpasanuTe mx sHavenna npm a = —5; 0; 40. okamure, uTO TpH
Ao000M @ 3HaueHHe HOepBOT0 BBIDa)KeHHA MeHBNIe 3HAYeHHA BTO-
poro.

HaHbl BbIpAMEHUHA

4b(b + 1) i (2b + T)(2b — 8).

CpaBuure ux sHavenua npu b = —-3; —2; 10. MoxkHO 11 yTBEpH-
JaTh, WTO IIPH JIID'E'OM JHaYYEeHHH b JHavYeHNe IIepBOor0o BEIPRAaEEHHA

OoJbIIe, YeM 3HaueHHe BTOporo?

HorasuTe, 4To OPH J060M 3HAYEHHH IepeMeHHOH BepHO HepaBeH-

CTEO:

a) 3(a + 1) + a < 42 + ak

6) (Tp — 1)(Tp + 1) < 49p%

B) (a — 2)* > afa — 4);

r) (2a + 3} 2a + 1) > dala + 2).
JorkaknTe HEpABEHCTRO:

a) 2b° — 66 + 1 = 2b(b — 3);

6) (¢ + 2)ec + 6) < (¢ + 3)e + B);
B) plp + 7) = Tp — 1;

r) 8y(3y — 10) < (by — 8)*

. Bepao am npu amdOM X HEepABEHCTBO!

a) dx(x + 0,25) = (2x + 3)2x — 3);
6) (bx — 1)5x + 1) < 25x* + 2;

B) (3x + 8)? > 3x(x + 16);

r) (7 + 2x)}(7 — 2x) < 49 — x(4x + 1)?

IloxaskuTe HepaBeHCTRO:
a) afa + b) = ab;
6) m* — mn + n® = mn;

r) 2be = B + o2
m) ala — b) = bla — b);

Cravad ¢ vk.com/material100

B) 10a® — 5a + 1 2 & + a; e) a° — a = 50a® — 15a + 1.

3
(Huan padomet 6 napax.) ¥YBeIM4YUTCA WIHM YMEHBIIUTCH ApodbL —,

b

rme a i b — HaTYpalbBHBIE TYHCIA, eClTH K eé JHCIHTeNIo M 3HaMe-

Harelo upudasurs no 17

MECERNE HepasedcTea



1) PaccmoTpuTe HAa NpHMepax, KaKk H3MeHseTca ApodbL % (OgaOMY

y4aimemMyca PpPeKoOMeHJVEM B3ATh [ApodW, V KOTOPBIX YHCIAHTENb
MeHBIIe 3HAMeHaTeJNsd, a APYyroMy — ApobH, ¥ KOTOPBEIX UHCIHTENb
fosbllle 3HaAMeHAaTessd.)

2) ObcyauTe Apyr ¢ Apyrom sammy HAOIHOJAeHWs W BBICKAKHUTE TH-
IOTe3y AJA KamkAOoTO caydad.

3) IlporeauTe norasaTelbCTBO: OAMH — AadA ciaydasdg a < b, a apy-
roi — aaa caydaa a > b,

4) IlpoBepnTe Apyr v Apyra NpaBHJBHOCTE PACCYKIEHHI.

847. Horamxmure, uro npu a > () BepHO HEPABEHCTEBO

a+2_2;2_a#2.
a 2

848. Horamure, uro cyMMa A0DOr0 LOJOMHUTENBHOr0 YHCJIA M 4YHCIE,
eMy 00paTHOTO, HEe MeHbIe 9em 2,

849, MokayKHuTe HEPABEHCTRO!

c®+1 C 1
= e e
a) 3 c 6) f_aﬂé >

850. H[:H{}ﬂhﬁ}rﬂ BH,H;E.HPHHP RBH,EEI}HTH ABVOIIeHA&, JOKAFHTE HEI]HBE‘HGTBG:
: ] Imateriall
ﬂ) az 2 Ba + 14 = U; 6) 52 + T[} ~ lﬁb. CradaH C ‘u‘k.[(}m, material 100

851. Bridepure U3 JAHHBIX HEPABEHCTB TAKOE, KOTOPOE HE HBIHETCH Bep-
HBIM IIpH J000M 3HAYEHHH o

a) a2 = 2a - 3 B) da — 4 = a¥
6) @ + 6 = 4da; r) 8a — 70 = a?
852. (Huasn padomet 6 napax.) Horamure, 410 ecnu ¢ 1 O — OOJOMKH-

2 2 ; 1s
TeJbHBIE YMcaa m a > b, To a = b. HGJILS}?HCB 2THM CBOHCTEOM,
CpaBHHTE YHCIA:

a) V6 +3 u T +/2; B) V5 -2 m 6 —\3;
6) V3+2 m V6 +1; r) V10 -7 u 11 -6.

1) IlpoBeauTe MOKA3aTENBCTBO MPHBEAEHHOTO VTBEDIKIEHHSA.
2) PacnpegennTe, KTO BHINIOJIHAET 3aJJaHHA a) H B), a KTO
HuA 0) ¥ r), H BBRINOJHHTE HX.

3) IlpoBepbTe Apyr v Apyra, MpaBMJIbHO JIM BBIMOJHEHO CPaBHEHHE
Belpaxxkennii. McnpaeeTe omuOKHA, eclil OHH JONVIIEHEI.

3ana-

853. loxammure, uto tpu @ = 0 mw b > 0 BepHO HepaBeHCTBO

a+b(, dzabz
== -

2 2
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854. Uro Gonnme: g° + b° wam abla + b), eciw @ mw b — HepaBHBIE IMO-
JOMKHTeNLHEIe UHcIa?

855. K rammomy u3 unecern 0, 1, 2, 3 mpubaBHIH 0THO H TO Ke YHCIO A.
CpaBHUTE 1IPOM3BEIeHHEe KPAHHUX Y4ieHOB IOJYUMBIISHCH [10CIe]0Ba-
TENLHOCTH HHCET ¢ MPOM3BENeHHeM CPESHHX e 4JIeHOR.

3_56_.;(},E[HDH.]IH(:(:HHRH R{].TI.F[ u Mimra srInmom (),E[HOB;)EMEHH(} H3 ODOCEIKA
na crannuio. Rojgs miénr co cKopocTeio & Kwm,/4, a Mwunra mepeyio
[IOJOBMHY IIYTH IIE&I c0 CcKopocThio, Ha 0,0 EM/u 60IblIell, deM
Koaa, a Bropyio I[MOIOBHHY [OYVTH — CO CROpocreioo, HA 0,5 kM u
MeHLITIel, e Koma, KTo W3 HWX MepBBIM MPWUMIET Ha CTAHTIHIo?

2 _6x + 1
857.Hafiimre smatienmue apobu f-—ﬁ%ﬁ mpH X = - .
X+
858.Corparure apodn:
x*-10x | 25, 4x2-12x | 9
a) a5 _Tx B) ———m
5—Tx 8 —-2x)
859.Pemiure vpasHeHHe:
5 3 . B . &
a) ;_Z—I__z, 6) S 0% 9.

CrauaH ¢ vk.com/material 100

35. CBOMCTBA YUCNOBLIX HEpPaBEHCTB

PHCEMGT]}HM HeKOoTOpEIe CBOMCTBA YHCJIOBBIX HepapeHCTB.

Ecou a = b, 1o b < a; ecaiu a < b, To b > a.

® JleiicTBHTENBHO, €CIN PASHOCTE & — § — DONOMMUTENBHOE 4YHCII0, TO
pasHocTL b — ¢ — OTpHTATEeILHOC HHWCI0, W HaodopoT. O

Ferma =bub <e Toa = c.
® JlorkaseM, 4TO PASHOCTE @ — ¢ — OTPHIATeNBHOe uHcao. IIpudaBum
K .'-)T[]fI 'F)Ei.{'lH(]ﬂTI/I HITCIIA h 1 _b 1 {BI‘[}}THHI/II}FEM CIAaraenMnie:

a—-c¢c=a—-c+b-b=(@a-—-b + (b - c)
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¥

ITo yemosuio a << b u b =< ¢, TloaTo- . . =
MYy claraemele ¢ —bu b — ¢ — or-
pHUATEAbHbIE YHCIA. SHAYMUT, M KMX
CYMMA SBIAETCS OTPHIIATEILHBIM
yucaoMm. CremopaTelbHO, @ < c.
AHanormuHO JOKA3BIBAETCH, 4YTO

ectt ¢ > bub>e¢, Tou > ¢, Puc. 33
I'eomerpuyeckad HJLTIOCTpalina

3TUX CBOHCTE JAHA HA DHCYHEE 283

Eeau g <= b 1 ¢ — nwbdoe uucyo, o a + ¢ <= b + e.

® llpeobpasyem passHOCTE (@ + ¢) — (b + c):
(@ +¢)—(b+c)=a—b.
Ilo venosuw a < b, nosroMmy @ — b — orpuUATeNbHOE YHCJI0. SHA-
9UUT, W pasHocTh (¢ + &) — (b + ¢) orpunareanna. CregosatesbHO,

a+e =8+ 0
Hraxk,

eca K obemM dacTaAM BEPDHOTO HepaBeHCTBa TI]_CIHﬁﬂﬂnmawk,{‘cﬂ’i;’ﬂ‘-E{E“."allﬁfl
H TO e YHCHO0, TO NOJYYHTCH BEpPDHOE HepPaBeHCTBO.

Ecam a = b 1 ¢ — ODoJoRHTeABHOEe UHCIO, To ac¢ < be. Eeanl
a < b u ¢ — orpuuaTelbHOE uHCIO, TO dc = be.

® IlpescraBum pasHocTs ac — be B BUe NMpPOM3BENeHNA:
ac — be = c¢{a — b).

APXMMELD (287—212 rr. no H. 3.) — ppesBHe-
rpeyecknin maremaTtuk, GUank n mexaduk, Paspaboran
HOBblE mMaremartu4yeckue MeTodbl, B YaCcTHOCTW MeTo-
Abl BEIYUCNEHWA NNOWaaen KpUBONMUMHENHLIX Guryp wu
ob6bveémoB Ten. [an obpa3subl NPUMEHEHWUA MaTEMaTUKN
K 3agadYam ecTeCcTBO3HAHWA W TEeXHUKW.
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Tar Kax a << b, To ¢ — b — orpunaressuoe yucao, Ecaw ¢ = (), To nmpo-

H3BedeHHe c(a — b) oTpHIaTeNBHO, H, CAeJOBaATeIbHO, d¢ < be. Ecan

¢ < 0, To upouszsejenie cla — 6) HONOMEUTENBHO, H, CAEJOBATENbHO,

ac = be.

Tar Kak JgeleHHe MO;KHO 3aMeHHTh YMHOKeHHeM Ha UHCI0, oOpaT-
HOE JefIUTENK, TO SHAJOIMUHOE CEBOHCTEO CHPABEIJIMBO M AJHA Je/IeHHH.
HUraxk,

ecan obe 4YacTH BepHOTI'O HepaBeHCTBA YMHOMMHTE HJH Daane-
JHTE HA OAHO H TO e MDOJOMHTeJbBHOe YHCI0, TO NOAYYHTCH
BEPDHOE HEPABEHCTEBO;

ecan obe uvacTH BepHOI'O HepaBeHCTBa YMHOMEHTE HIH Dasie-
JHTE Ha OJHO M TO e OTPHIATEJBHOEe YHCI0 H H3MeHHTE 3HaK
HepABEHCTEA Ha HPOTHBDHGHOH‘CHHﬁ, TO NOJYHHTCH BEPHOE He-
PABeHCTEBO.

1

Ecim a u # — monomHTelIbHBIE YHCAA B a << b, TO }E'

|-

® Paspenum ofie 4aCcTH HEpPABEHCTBA @ < 6 HA NOA0mATEIER6ESefemaenalloo

i b 1 1 1 1
ao ab: — < —_ CorpaTtus gpodR, DOIVIHM —<—, T. €, —> —.

ab ab I 2 7 x b a’ a b
[MpusenéM NpuMep HCNOJB30BAHHMA PACCMOTPEHHBLIX CBOHCTE Hepa-

BEHCTB.

Mpumep. OgeEuM ODepEMETP PABHOCTOPOHHErO TPEVIOJIBHHEA €O CTO-
pomoi ¢ MM, eCJIW W3RecTHO, uTo 54,2 < g < 54,3,

p IlepumeTp paBHOCTOPOHHETD TPEYIOJIBHHKA €O CTOPOHOM & BBIUH-
caaerca oo thopmyae P = 3a. YumEo:xuaM Ha 3 ofe 9acTH KamI0ro
w3 weparencte 54,2 <2 g w a < 54,3 W 3aTWINICM pPe3yIRTAT B RHJC
JIBOHHOTC HepaBeHCTEBA:

94,2 - 3 < da < 04,3 - 3, 162,6 < 3a < 162,9.
SHauuT, nepumMerp P gJaHHOrO TpevronsHHEA bonbie 162,6 mm, HO
Menanime 162,99 ww,

ynpaxHeHus

86(). OrMmerTerre HA EOOPIHHATHOH IIPAMOI TOYKM, MMENOIHE KOODIMHA-
TEL &, b, ¢, d me,ecmnm a << b, e =b, ¢ <<d, a>e.

861. IIvctes m, n, p U ¢ — HeKOTOpPBIe YHCIa, IPHUYEM M = p, N = M,
n < ¢. CpagHuTe, ECJIH 3T0 BOSMOMHO, UMCIA P U N, P U ¢, ¢ U Mm.
IIp1 ¢paBHEHHT YHCEN BOCHOJABIVHTECH KOOPIWHATHOH OpPAMOM.
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862. MarecTtro, uto ¢ < b. Cpasuure, ecnu BOIMOKHO, a u b + 1, ¢ — 3
unb,a—06unb+ 2, a+4mb-—1.

863. KagumMy uncaaM®y (DOMOMKHTEIBHBIMHE HJIH OTPHIATEIBHBIMH) gB-
JAA0TCH ¢ U b, ecil HEBECTHO, YTO BEePHbLI HEPABEHCTBA:

a)a — 3 =6 -—-3ubh =4, B)'?’a.;}’f’hub};—;

0)a —8=>b—-—8nma = -12; r) —2a > -2bm b<-27

| =

864, Mcoonnsys cBoiicTBAa HEPABEHCTB, JANNIIMTE BEPHOE HEPABEHCTBO,
KOTOpOe MOIVUHTCH, ECJH:

a) ¥ obemm wactAmM HepaBeHcTBa 18 > -7 npubaBute umcao —35;
yucao 2,7; umeno T;

6) n3 obenx yacTeld HepaBeHCTBA O = —J BHIYECTh 4YHCJI0 2; YHC-
a0 12; umcno —5; 1
B) obe yacTH HepaBeHcTBa —9 < 21 yMHOMHETE Ha 2; Ha —1; Ha =S
r) obe gactu HepaBeHcTBa 15 > —0 pasgenuTs Ha 3; Ha —3; Ha —1.

865. Hasectro, uTo a < b, Henoansys ¢BOHCTBA HEPaBEHCTB, 3ATTHITHTE
BepHOe HepaBeHCTRO, KOTOpOe TIONYYHTCH, €CJIH:

a) ¥ obenmM wacTAM ITOr0 HepaseHCTBa npudbaBuThL YHcaA0 4;
6) m3 obenx yacTeil TOr0 HepaBeHCTBA BLIYECTH YHCAO 3} _
B) obe "4acTH 3TOro HepaBeHCTBA VMHOMKHTHL Ha 8; CrauaH ¢ vk.com/material100

1
r) obe gactTH STOr0 HepPABEHCTBA PaA3JAeINThH HA E:

a) obe wacTH STOrO HEepaBeHCTBA VMHOMKHTE Ha —4,8;
e) obe yacTH 3TOrO HEpABEHCTBA pasjieJnuTh Ha —1.

866. Mapecrho, uro a < b. llocrasbre BMeCTO 3BE3J0YKM 3HAKE < MM =
TAK, 1'—IT[]E]:.I ODOYHILIOCE BEPHOS HE];]H.BEHETBI.'}:

a) -12,7a # —12,7b; B) 0,07a « 0,07b;
b

a-. b,
33

o e

PLe
¥ .

6)

h
I‘] = E

ia
2
867. Kakos 3HakKk uucaa @, eciM HM3BECTHO, 4TO:

a) ba < 2a; ) Ta = 3a; B) —3a < 3a; r) —12a > —2a?

e,

868. MasecTmo, uto ¢ = d, O0RACHVTE, HA OCHOBANHHM KaKWHX CBOICTRE
MOMEHO VTBePMKIATDL, UTO BepHO HepPaBeHCTBO!

a) —Te < —Tds r) 0,0l¢c — 0,7 > 0,01d — 0,7:
¢. d, = - e

ﬁ} "B"-"" "B"m II} 1 c<1 d?

B) 2¢ + 11 > 2d + 11; 9}2—%«:2—%.
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869. UagecTHo, 49T0 ¢, b, ¢ U d — TOJOKHUTENBHBIE YHCIA, TPHUEM
a >=b,d = b, c > q. Pacmonoxure B DopafKe BO3pacTaHHA YHCIA

T 13 i

a® bhel d

870. (/lag padomst ¢ napax.) Wanectno, 1To ¢ — MOTOKHTEILHOC YHCTO,
a) Pacnososxure B nMopAjike BO3pacTaHU#A YHCIA:

2a, a3, o a(vﬁ—\"ﬁ), 3a.

6) Pacnoso:kure B nopaake yOsIBAHMA 4YMcaa:
ﬁ'a, _I.'I\/E, a’[ﬁ_\‘lﬁ]? 3 —ba — 1.

1) PacnpenesuTe, KTO BLINOJHAET 3ajlaHde a), a KTo — 3ajanue 0),
M BBIIOJHHTE HX.

2) IlpoBeprTe Apyr y Apyra, NpaBMJIBHO JH BBINOJHEHO 3ajlaHHe.
HenpasepTe monyineHHbie omubKH.

871. UagectHo, uTo 3 < a < 4. QueHNTe 3HAYCHHE BBIPAMKEHMS!

a) od; 9) —a; B) @ + 2; T) 5 — a; o) 0,2a + 3.
872. Baana, uro § < x < 8, OLUEHNTE IHAYEHHE BBLIPAKEHII:

a) 6x; B) x — D

6) —10x; T} 3x 4.2,

873. IloabayAack Tem, dro 1,4 < J2 < 1,5, oueHHTe 3HAUEHHE BRIpAMEHWA:
CrauaH ¢ vk.com/material100
a) V2 +1; 6) 2 -1; B) 2- 2.

874. Ilonwaysce Tem, uto 2,2 < JE_:- < 2,3, OLEHHUTe 3HAYEHHE BEIPAMKOHHA!
a) V5 +2;
6) 3—+5.

875. Cpasnmre uwcya:

a}\/1_1+131115; B}JE—JEHE;
6) V84 m 7+ J6; 1) JAT - JT un 5.

876. Cpasnure ymcia:

a) J2 +5u 2+ J5; B)&FHQ;
1-i5 7
6) V3 —4m1l- 5; r) = 8 —z.

877. a) OmenHuTe IepHMeTp KpBajpaTa, CTOpPOHa KOTOPOr'o paBHa a CM,
ecam 9,1 = a £ 5,2.
0) OnmenwTe ATWHY CTOPOHBEI KBajpaTa, 3HAA, 4TO HEPUMETD KBa-
oparta paee”d P cm, ecnm 15,6 = P = 15,8,
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1
878. OnepuTe 3HaveHHe BBIpaKeHHA —, ECJM:
y

a) d <y < 8; 6) 0,126 < y < 0,25.

879. HaitnuTe 3Hauenne MEOTOWIeHa ¥ — 4x + 1 mpu x = %; —ipyae gk Jg

880. Pemnre ypaBHEHHE:

8x’-3 5-9x° 10 3 1
E.) o = 1 :21 BJ 3 = = =
J x“—4 2x—4 2
a2 e
2 1 2x—1 =10 o
x"—x+1 x+1 x 41 x

36. CnoxeHne u YyMHOXEHNE YUCNOBbIX HEPABEHCTB

PHCCMDTPHM TeNnepbh, KAK BBINOJHAETCHA CHOMeHHe H YMHOMeHHe
HHCJOBEIX HepPaBeHCTE.

CrauaH ¢ vk.com/material 100
Feaona < bne<d,ma-+e<b+ d.

® llpubasue x ofeum YACTAM HEPABEHCTBA @ < & 4MCI0 €, HOJAYVUUM
a + ¢ < b + ¢, Ilpubarue K 0DCWM HACTAM HepaBCHCTRA ¢ = d

ype-10 b, moayuuM & + ¢ << b + d. H2 HepaBeHCTRE @ + ¢ < b + ¢
ub+e<=b+denepgyer, uro ¢ + ¢ < b + d.

TE‘G]}EMH ClTpaeel)INBa ® B ClyYae MOYJIeHHOTO CJIOMeHHNA bonee uem
ABYVX HepaBeHCTB.

Taxkum obpaszom,

eCJIH INOYJeHHO CJOAHTE BepPHLEIE HeDABeHCTEA OJHOT'O 3HaKa,
TO MNONAYYHTCA BEpHOEe HepPaBeHCTEO.

Fenma<bue=<d.,rmea, b, c @ d— T0ONOEHTEJNLHBIE UHCIA,
o dac < bd.
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® YMHOKHME 00€ 94aCTH HEPABEHCTBA ¢ << b HA TONMO/KHUTENTLHOE HHCIA0 ¢,
NOAVIHM ac¢ <2 be, YMHOMKHMB obDe 4HacTH HepaBeHCTBa ¢ <2 d Ha IO-
JomurenbHoe ynenao b, noayuum be < bd. M3 nepasencrs ac < be n
be <2 bd coemyer, uto ac < bd.
Teopema cnpaBefiMBa W JAJs IIOYJEHHOr0 YMHOMKeHHA DoJiee yem
IBYX HepaBeHCTB VKAa3aHHOTO BHIA.
Takum obGpaszom,

eCJIH MNOYJIeEHHO NepeMHOXHTL BepPHbI€ HepaBeHCTBa OJHOTrO 3Ha-
Ka, JeBblie H INPaBEE YACTH HKOTOPBIX — HOOJOHTEJBHBIE YHC-
Jia, TO INOJYVHHTCH BepDHOE HepPDaBeHCTEBO.

S3aMeTHM, UTC ecJH B HepaBeHCTBaX @ < b ¥ ¢ < d cpeld 4IHces a, b,
¢ 1 d umMerwTeH oTpULATENBHBIE, TO HEPABEHCTEO ac < bd MoMer oKasarncs
HeBepHEIM. Tak, DepPeMHOMKHE OOUJEHHO BEpHBIE HepaBeHeTBa —1 < 2 m
—3 < 1, DoayuYMM HepaBeHCTBC 3 <2 2, KOTOpoe He ABNZeTcAd BePHBIM.

Eemm upena @ U H DOMOMEUTENBHE H ¢ < b, To & < b, rne n —

HATVPAJIBEHOE TIICIIG.
CrauaH ¢ vik.com/material100

® TlepemMHOKHE TTOWICAHO B REPHBIX HEPABCHCTB ¢ <X b, B KOTOPHIX
a U b — IoIoMHUTENbHBIE YMCJA, IOJIVYHM BepPHOE HepPaABeHCTEO
ar = B
HDRHSEIHH]:-IE CB{)ﬁCTBH HCIIOAB3VIOTCA 1A OIeHEH CYMMBI, pPa3HO-
CTH, IPOM3BEJeHNA W TACTHOTO.
IIycrs, Hanpumep, u3BecTHO, 9To 15 < x < 16 m 2 < y < 3. Tpe-
DveTcs OLEHUTE CYMMY X + ¢, PA3SHOCTL X — Y, UPOU3BEIEHHE XYy Hu

X
JacTHOe 5_
i/

1. Omenvm cymmy x + .

I[TppMeHHB TeopeMy O NOYJIEHHOM CJIOMKEHHH HEPaBeHCTB K Hepa-
BeHeTBaM 15 < x w 2 < Yy, a 3areM K HepaseHcTBaMm x < 16 mw y = 3,
moavuum 17 < x + y u x + y < 19. Pesynbrar MOMHO 32lHCATE B BHe

ABOHHOTO HepaBencTra 17 < x + y < 19, 3anmwen 0DLIYHO BEIYVT KOpOYe:
15<=x <16
2< y< 3
17T<x+y<19

2, OmeawM pasuocTek X — Y.



Jas oToro OpeacTaBMM PA3HOCTE X — ¥ B BHAE CYMMBI X — (—¥).
CHavana oIeHHM BRIpaxKeHHe —y. Tark Kak 2 < y < 3, 0o —2 = —y = —43,
T, . —3 < —y < —2. [IpumMenum Teuepb TEOPEMY O IIOUJEHHOM CJLOME-
HUHW HEPABEHCTR:

15<x <16
—Jg—pa—P
12<x—y<14

3. OmennM nmpousBeJeHHE XU

Tark kaxk Kamgoe M3 UYHCEJ X H I 3aRJIYMeH) MeXIV ITOJOHHTeNb-
HBEIMH YHCJIaMH, TO OHH TaKe ABJAKTCA NOJOMHTeNBHBIMH YHCJIaMH.
HPHMEHHE TEOPEMY O NMOYJEHHOM YMHOMMEHHH HePaBeHCTB, NOJYYIHM

15<x <16
2<y<3
30 <xy <48

X
4. OuenuM YacTHOE o

x 1
I[J'IE IaToro npejcraBMM 4YacTHOe — B BH/AOe IIpoH3BeJeHHMA X-—.
.U u

& > = > 1, T, &,
2 y 3
CxauaH ¢ vk.com/material100
. ITo TeopeMe O NMOYNEHHOM YMHOMKEHHHM HEepPABEHCTB MMeeM
15=x <16
1.1

1 . 5
Crauvana ounesum Beipaxxenune —. Taxk raxk 2 < y < 3, T0
y

<

M
|
B | i

G| =

YnpaxHenus

881. CroxHTe IIOYIeHHO HepaBeHCTBA:
a) 12 >-5u 9 >T; 6) -2,6 < -0,Tm -6,5 < —-1,3.

882, TlepeMIToKELTEe TOYJICHHO HCPARCHCTRA:

a) 5>2mud>3; 5}8{1{}}{%{

1
i
883. Bepuo MU gas MOJOKHUTEILHBIX 4HACE @4 U b, 9T0:

a) ecmm a° = B°, ro @® > b’; 6) ecim a’ = ¥, Tro & = B*?
884. Illyvers 8 = a = 4 u 4 < b < 5. Ouenure:

a) a + b; 6) a — b; B) ab; r) 5;-
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885. B3maa, uro 6 < x = 7w 10 < y < 12, ouenwnre:
a) x + u; B) ¥y — x; B) X3 T) ;i

886. ITonwsyacs Tem, uto 1,4 < V2 < 1;6:m 1,F=< V3 < 1,8, omemumre:

a) V2 ++3; 6) V3 — 2.

887. llonbayvace Tem, uro 2,2 < JE <2,3 u 2,4< JE:: 2,0, oLeHHUTE:

a) V6 +5; 6) V6 — 5.

888. HzpecrHubl rpaHuibl JIJKMH OCHOBAHHMA @ U OOHOBOM cTOpOHLL & pai-
HOOEAPEHHOTO TPEVIOABHUKA, BLIPAYKEHHLIE B MIJIIHMETPAX:

26 = a = 26814l = b = 43.
Onenure nmepuMeTp aTOr0 TPeyroJbHHEKA.

889. Mamepaa AauEy @ U IIHPHHEY b IpaMOYToARHHEKA (B cCaHTHMeTpax),
Halriam, uro 5.4 < a < b,0 u 3,6 < b < 3,7.
OueHuTe: a) nepuEMeTp OIPAMOYTOJALHHEA; 0) muomiags npaMOyTroiib-
HUKA.

890. HapecTHL IpaHHEUL ATHHLE @ H ITHPHHEEL b (B MeTpax) KOMHATHI
HpaAMoyroabHoi ¢GopMmbr: 7,0 < a < 7,6 u 5,4 < b m—fnaLEng LLomoems a1 00
OET JTM 9TO TOMEIeHUe IS ﬁmﬁﬂnu-rerm A KOTOPON Tpeﬁve'rcﬂ
KOMHATA IUIOMIAABI He MeHee 40 mM°7?

891. Ilyers o u f — yrasr rpeyronsaura. MasecrHo, uro
58” = o = 097,
102° = = 103°
DH,EHHTE BeJJMYHHY TPeThEETO YIVIA.
892. ({4 patomut 6 napax.) Henolbayd COOTHOIIEHHE MeKIY CPeTHHM
apudMeTHYECENM H CpeIHHM I‘ED‘\'IETpHT-IECHHM OO HUTeIbHBIX
YECen, JOKAKHTE, uTo upH a = 0, & = 0, ¢ # (0 BepHO HEPABEHCTEO!

a) (a¢ + b)b + ea + c) = Babe;

6) (e 1)& l;_iiial cib | oe) = abe.

1) OGeyauTe, KaxkMe CBOMCTBA HEPABEHCTE MOMHO HCHOJIB30OBATH
NpH JOKAa3aTeJbCTBE HEPaBeHCTB. 3anHIINTEe HepaBeHCTBO, BEIpa-
JHAINee COOTHOIIEHME MeXJAY CpeJHHM apHMeTHUYeCKHMM B cpej-
HiM reoperpyuiyeCcEEM MO0 ETEeNbHBIX YKl & I b.
2) Pacnpenennre, KTO BRINMOJHAET JIOKA3ATENLCTBO HEpaABEHCTBA a),
a KTo — HepaBeHcTBa 0). llpoBeanTe moxasaTenbCcTBO.

3) IlposepbTe ApPYr y Apyra, NPaBHJIBHO JM BBINMOJHEHO JOKA3a-
TeJBCTBO HEepABEHCTBA.
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8 |I[{)RHH€I/ITP oTdo CYMMA JJIHH @#OBYX HI)OTHB{]H{]JI[]}RHHX (3T0})0H
BLITTVKJIOTO YETHIPEXYTONLHHKA MCHRITIC CYMMEI JUTHH €TI0 JAWaro-
Hajel,

894, (Badava uccredoganue.) CpasauTe CYMMY [IJIHH MEIHAH TPEYIOJb-
HUKA ¢ €70 TePUMETPOM.

1) Hageprure nponszsonbHbll TpeyroabHuk ABC u nposeauTte Me-
guany BO.

2) Ha nyue BO ornoxute orpesox OD = BO u coejuHHUTE TOUKY
D ¢ rouxamua A um C. Kakoil Bujg uMeeT 4eTHIPEXYrOanHUK ABCD?

3) Paccmorpure tpeyroasHuk ABD. Cpasrutre 2m, ¢ cyMmMmoii
BC + AB (m, — meamana BO).

4) CocraBbTe aHAJOrMYHLIE HepaBeHCTBa aas 2m, H 2m,.

5) Mcmonws3ya cioKeHHe HEePABeHCTB, OLEHHTE CYMMY MegHaH Tpe-
VrOJObLHUEA m, + m, + m,.

895. Jlucr secru umeer dopyy Epagpara. llocme Toro xak or HEro or-
pesanan moJgocy ]JII—IpHI—IOI—I 5 aM, MIOIMaAb OCTABIIEHCH WACTH JIH-
cTa cTana paBEoi 6 mM°. KaxoBsl pasMepsl TepBOHAUYANLHORESLHECR® om/materal100
mecru?

896. Yupocrure BblpaskeHue

8x L '_(1_4—3x“'
16 9¢”  3x 4J',\ 4+3xJ‘

897. Horaxkure, 4T0!

a) 9a+a£;6 npu a > 0; o) 253}——%%—10 npu b < 0.

KOHTpPONbHbIE BONPOCHI U 3aAaHns

Cdhopmynupyite TeOpembl, BbipaxalolulMe OCHOBHbIE CBOWCTBA YWCIIO-
BblX HEPAQBEHCTE, W A0KaXKWTe WHX.

Chopmynupyitte U AOKaXUTE TEOPEMbl O MOYNEHHOM CNOXEHWUW W
YMHOXEHUW HEPAaBEHCTB.

DU.EHI-’!TE CYyMMY, D&SHDCTE:, HDDHSBED,EHHE WM 4acTHOe yucen a b, ecnu
M3BECTHO, 4T0 4 < a < 5 un 9 < b < 10,
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HEPABEHCTBA C OAHOW NEPEMEHHON
N UX CUCTEMBbI

37. Nepeceyenne n odbeguHEHNEe MHOXECTB

ITyects A — MHOKECTBO HATYPAILRHBIX AenuTened ducnaa 12, a B —
MHOMKeCTBC HATVPAIBHBIX JelHTenael uMcaa 18, 3ajgagiMM MHoEecTBa A
u B nyvrém uepeudciieHUA 3JEeMEHTOB:

A=1{1, 2, 3, 4, 6, 12},

B={1, 2, 3, 6, 9, 18}.

Obfosraunm OykBoil C MHO:KecTBO obmux aenureneid uncen 12 n 18,
T. €. YHCceJl, IPHHALJIeKAIINX KAaK MHOMKecTBY A, Tak W MHOMecTBY B.
Moayunm C = {1, 2, 3, 6}.

F(}BQIIHT, T MHOMHEECTBO C SIBIIHABTSL HE_PF?CH"LEHMEJH MHOZESCTE
Au B, moumyr: AN B = C.

{.com/material100

Puc. 34

HEDEEE‘:IEHHEM ABVX MHOMECTE Ha3BIBAKT MHOMKEeCTBO, COCTOH-
miee M3 Bcex OOIMX 2JIeMEHTOB 3THX MHOMECTB.

CoorHolleHue mMesk1y MHOMecrTsamMu A, B n € MOMHO LPOMILIN-
CTPHEDOBATE ¢ ITOMOIIIBH) CIIEOHAJTBHBIX CXEM, HAILBIBASMBIX HF}FI‘HMH 51-'1‘
nepa. IHa pucvake 34 MBoMecTRa A 1 B u300parensl KpvraMu. Purypa,
00pAaROBABLIAACH LUPH IlIepecedyedHHy KEPYIoB, SaKpalleHHAS HA PHCVHEeE,
uzobpasaer mHoEecTBo C.

3aMeTHM, UTO eclIM HeKOTophle MHO;KecTBa X M Y He MMeOT OoDIITHX
AJNEMEHTOB, TO [OBOPHAT, 4UTO IIepecedYeHMeM 3JTHX MHOMECTE ABJIHETCH
nycmoe mroxmcecmeo. Ero obo3HAYAIT 3HAKOM & M HCOOJIL3VIOT TAKYIO
sanmck: X (1Y = &,

20{} NEEERVE HepaseHcTea



Beegem Tenmeps moHATHE 00BeIMHEHHA MHOXKecTB. BepHéMmca K pac-
CMOTPEHHOMY IIPpHMepy MHOMKeCTBE HaTVPAJBHLIX AenuTesneil uucen 12
u 18. Ilyere D — mMHOMKECTBO, KOTOPOMY MNPHHAJHJEHKAT BCE 3JIeMEeHThI
MHOKCCTREA A W Bce anemenThHI Muo;kecTBa B. [loa Toro wrobnt 3amath
MHOEecTRo D, BRINHIOIEM cHAYala Bce 3MeMeHTHl MHOMecTBa A, a zaTeM
TE ANeMeHTbhl MHO:KecTBa B, KOTOphle He NPHHALJISHAT MHOMecTBy A.
IMomyaum

D=1{1, 2, 3, 4, 6, 12, 9, 18}.

T'opopAaT, 4YTe MHO;KecTEo [ ABIdeTcd o0dsedulelUeM MHOMECTB
Aun B, n pumyr: D = 4 U B,

OE'BE,[[HHEHHEM MHOMECTE HA3BIBAIOT MHOMECTBO, COCTOAIIIEE
H3 BCEX DJIEMEHTOB, IPHHALJEHKAIIHNX XO0TH OBI OOHOMY H3 9THX
MHOMeCTB.

Ha pucynke 35 ¢ noMonibio Kpyroe Jiljlepa nmoxasaHo COOTHOIIIEHHE
MeAY MHO:KecrBamu A, B um 0. Durypa, saxkpalleHEHas HE PHCYHEE,
M300pasKaeT MHOMKeCTBO D,

YOpaXxHeHns

898, MssecTHo, uTo X — MHOMKECTBO OPOCTHIX WHCE], HE TMPEBOCXOMAS-
mux 20, a ¥ — MHOMeCTBO JBY3HAUHEIX UHcesd, He IPeBocXoid-
wux 20, Sagaiire maoxxkecrsa X 1 Y nepeunciieHueM 2JeMEHTOB M
HAHAWTE WX OepecedeHre W 00heJHHeHHE,

Cravad ¢ vk.com/material100

899, 3amafiTe IyTEéM MNepeuyHCcIeHHT 2JIeMeHTOB MHOMeCTBRO A IRyaHad-
HBEIX UYHCcell, ABIAKIIMXCA HKEBAJAPATAMH HATVPAIBHBIX YHCel, H
MHOMKECTBO B IBV3IHAYHBIX 4YHcel, KpatHeix 16. Haiigute mepece-
yeHHe W 00beJHHEeHIEe 9THX MHOMKECTE.

900. Haitnure nepeceueHHe H obbelHHeHHE:

a) MHOKecTB nH(dp, HCITOAB3YVEeMBIX B 3anmucH umcenx 11 243 n 6321;
0) MHO}ecTE OYVKB, HMCIOJB3YeMbIX B BANHCH CJIOB <«I'eOMeTpHUA» H
sreorpaduas;

B) MHOJKECTBA NPOCTBIX 4YHceN, He npeBocxoxsammx 40, ¥ MHOXKe-
CTBA JIBY3HAYHEIX YHCEJ;

) MHOMeCTBA JIBY3HAYHLIX YHCEJT M MHOMECTBA HATYPAJBHBIX Y-
ceJ, KpaTHeIXx 19.

901. Ilycts A — MHOMKECTBO KBAJPATOR HATYPAJBHBIX ducen, B — MHO-
JKECTBO Ky0OB HaTYpalNbHBIX 4ucel. [IpHHALIEHAT JH:

a) mepecedeHH0 MHOMeCTB A mw B umcno 1; 4; 64;
0) obbeIHHeHHIO MHOEecTE A n B umeno 16; 27; 647

4 7y
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902. Ha pwecynxe 36 macbpaskens! om- .
pesk AB u CD, Kargaa durypa A
HBJIHETCH: Puc. 36

a) MnepecevyeHeM 3THX OTpPe3KORB;
0) obpeHHEHENEM 3THX OTPE3KOB?

iy
=
o

303. Muoskecrsom Karux GuUIvp HBlsgercd [epecedyeHue:

a4) MHOKeCTBa NPAMOYIOJBHHKOB M MHOMecTBa poMOOB;
6) MHOMecTBa paBHODEAPEHHBIX TPEYIOJBHHKOB M MHOMKECTBA NpH-
MOVTOJIBHBIX TPEeYroJbHHKOB?

904. IlpounarweTpapyiiTe ¢ OOMOIIBK KPYroB DIaepa COOTHOIIEHHE
MOV MHOKecTROM N HATVPalLHLIX YHCeN, MHOMeCcTRoM Z Tie-
JBIX YMCell, MHOMecTBOM @ paluoHANbHBIX ducern. Haitnure mepe-
cedeHne u o0BeIITHEHRE!

a) MHOXKECTBa HATYPAJLHBIX M MHOMECTBA IeJBIX YUCes,

ﬁ} MHOMECTEA HEJBIX H MHOMECTEA PAIlHNOHAJBHBIX YHCE;

B) MHOKecTBa PAIIHOHAJBHEIX H MHOMKEeCTBEA HDPPAIlHOHAJIBHEIX YH-
ceJl.

305. IIpomLnoeTpHpyHTe ¢ MOMOLIBIO KPYIOB JiIepa cOOTHOIIeHHe Mex Iy
MHOMECTBOM YMCell, KPATHBIX 4, M MHOMECTBOM 4YHCEeJl, KPATHBIX J.
Kawxoe mmoscecTBo W3o0pariaeT obDMniad YacTh dTHX Kpyronr?

906. ({ra pudomst ¢ napax.) IIponaaOCTPHPYHATE € TOMOINIBLIO KPYTOB i

[T} £ - Af COmu raters 1)

Diilepa COOTHOIIEHNE MEKIV MHOMeCTBaMH A u B urafinure felaenaliol
pecedeHye H OOBEIUHEHWE HTHX MHOMKECTB, eCJIU:

a) A — MHOMeCTBO OeJBIX UHcel, KpaTHBIX &, B — MHOMKecTEoO
LelblX 4YMCeJ, KPATHBIX 9;
D) A — MHOMECTBO IENARIX YHCEJ, KPATHBIX 3, B — MHOMKECTBO

IIeJBIX YHCeJd, KpaTHBIX 105.

1) Pacupegenure, KTO BbIIOJHAEST 3aJaHMA JJd CJAYYaH a), a HTo —
O caydaa 0), ¥ BRIDOJHHUTE WX,

2) IlpoeepsTe OApYr ¥ ApVra, BepHO JIM BRIOOJHeH PHCYHOK H Opa-
BHJIBHO JM HAHIEHBI IepecedeHHe 1 o0beluHeHue MHOEeeTE A 1 B.
3) Heopaenre omudKH, ecaw OHH JOOVIIEHR.

907. Haligure mepecedenne W 00LEeAHHEeHHEe MHOMKeCTB X W Y, ecau:

a) X — MHOMECTRO TIPOCTBHIX UHCeJ, Y — MHOMECTBO COCTABHEIX
YUCe;
6) X — MHOMKECTBO HEJLIX 9HCeJT, KPATHRIX 3, Y — MHOMKECTRO

IIeJBIX TYHCeJ, KpaTHBIX 10.

908. NMokazars, aTo GYHEEOHA, 3agaHHAS (hOPMYION
y=(x—8)"—(x+ 8)*

ABJNHETCH ]'[[]HMDI.;I NponopIHOHAJIBHOCTRH).
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909. Pemnre yparHeHHe
1 . . 6—x o
2-x g¢2-12 =x-2°

1-

910. B omimom depMepcroM XO03AHCTRe Diaarofapd TPUMCTCHWI) HOBLIX
TeXHOJOTHH VIAIoch IMOJVUHTE pednxH Ha 2 Il ¢ reKTapa GoJasmie,
yenM B Apyros. B pesyiabraTe OKASAIOCH, YTO B NEePBOM XO38HCTBE
coGpamm 180 11 rpeunxu, a Bo BTOpoM — Toanko 160 1, xXora Rro
BTOpPOM Xo03AlcTBe IoJ Ipeuruxy ObLII0 oTBeleHO Ha 1 ra Gonablne.
Harxopa OpL1a ypoOMalHOCTh I'PEYHMXH B KAMIOM X03HHcTBe?

38. YvucnoBbie NPOMEXyTKH

HM3BecTHO, UTO MHOMKECTBO AeliCTBHTENBLHBIX uHcesl o0pasoBaHO pa-
IMMOHAJBHBIMHA M HMppalMoHadbHBIMKA dynciaaMmn. Mesxay MHOMeCTBOM Jieii-
CTBHTEJIBHBIX HYHCeJI H MHOKEeCTBOM TOYeK Ha KOOPAMHATHOH NPAMOH
CYIIECTBYET G3AUMNO OOHOINAYNOE COOMECMCMEUE: KamIoH TOUKe KO-
OPAUHATHONW LPAMON COOTBETCTBYET HEHOTOPOe AeHCTBEUTE/ILHOE YHCJO0;
W HA000POT, KAMKIA0e ACHCTBHTENBLHOE YHCI0 MOMHO H300PA3HThE TOUYKON
Ha KOOpJWHATHOH npamoil. B 7 Kiacce paccMaTpHBAIHNCh HEKOTOPBIE H-
CJOBBIE [IPOMEMKYTKHA: OTHKPBITBIA M 3AMKHYTbLA JIYV4M, OTPE30H, MHTEDBIL
1 TMOJAYHHTEPBAA., BymeM Temeph HASLIBATE BAMKHYTRIH JIyd IPOETG capptom/matenalioo
CJAOBBIM JIVUOM, & OTKPBITHIH JVY — OTKPBITBIM THCIOBRIM JyvuoM. IIpm
3AJIAHMK YHCJOBBIX LPOMEMYTHOB HCIIOJb3VIOT KAK HEPABEHCTEA, TAK U
CTIENUAILHBIE 0D0O3HATEHII.

ObozHaueHEHA YHCIOBBRIX OPOMEKYTKOB, HX HadBaHHA H H300pasKeHHA
HA KOODIMHATHON LPAMOM 1IOKAa3aHbL B Tadiuue.

HepapeHCTBO Haobpasxenne
3a amp ee qncm;snﬁ SOOERAAEREE X FaRtAIMe qHC 'IDEGI‘Gp]] OMeHYVTEA
FERRaET MHCI0BOTO NPOMEKVTKa - PONGRYT
MIPOMERYTOK HA KOODAMHATHOH NpaAMOM
4% x % b [a: ] — uscaoBod or-
PEe30K i b
a4 = x < h {er; B) — wmETEpPRAN _

s

=]
1=

asx<b [a; &) — monyuHTEpPBAT

a b
a <= x = b {a; b] — monyuHTEpBaAT
a b
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Il podoaxcenue

HepagsencTBO, " Ofosh it s Es kGG Haobpaxenne
3ajlaloliee YHCI0BO R RO IO KA YHCJIOBOTO NPOMEKYTKA
MPOMEKYTOK Ha KOODAMHATHOH IPAMOMN
X FE [eh; +90) — uHeTOBOH Jyd _L -
a
o R (@; +99) — OTKPHITHIH l _
YHUCJI0BOM JIyY i
x £ a (—=¢; a] — umenaoroi 3
ayd b
X <l oa {(—: a) — OTEPLITLIH _
UMENIOBOI JIya b -

M3 rtabauukl BHAHO, 4TO B cJyudae, e€cJH IpaAaHWYHAA TOYKA BXOJHT
B YHCJI0OBOH TPOMEKYTOK (HepaBeHCTBO HECTpOTroe), CTABHTCH KBaJApaT-

Hasdg cKoDKa, B INPOTHBHOM cJiydae (HepaBeHCTRBO CTporoe) — KpyrJias.
Kpyraasa ckobka cTraBuTCA TAKMKe [PH MCIOJAb30BAHUM 3HAKOB —00 § +00
(unTaercAa ¢«MHHYC DECKOHEYHOCTB» M «IIJIIOC DECKOHEYHOCTB® ).

MHuoskecTBO BceX JAeHCTBHTENLHBIX uYHcen H3olOpakaeTcs Bceil Ko-
opauHATHON npamoil. Ero HazsiBawT 4HCIOBON NPAMON M:@BOEHAYGAI)Tateriall00
Tag: (—o°; +00).

PaceMoTpuM npuMepsl HaXOMKJeHUA oDBeMHEeHHA W NepecedyeHU s
YHCJIOBBIX NMPOMEHYTKOB.

Mpumep 1. Haitpém nepecedyerne u obbeJHHEHNE YHCIOBBIX IpoMe-
#myTrOB [1; 5] u [3; 7] (pue. 37).

» Umeem
I [1; 53] N [3; 7] = [3; 5);
f—t— i +—+— > .
1 3 5 7 [1; 5] VU [3; 7] =1[1; 7). €
Puc. 37 MMpumep 2. Haliaém mepeccyenve W 00he-
' JHHeHHEe YHCIOBBIX IpOMe:KyTHOB [—4; +oo)
u [3; +2°) (puc. 38).
i - » Umeem
&8 [-4; +00) N [3; +00) = [3; +00);
Puc. 38 [-4; +0) U [8; +0) = [-4; +0), <
| 3aMeTHM, UTO eCJH YHCJI0BEIE MPOMEKVTKH He
1 4 7 UMeT OoDIUX 3JIeMeHTOB, TO MX NepecedyeHm-
eM ABJAETCA NycToe MHo;kecTBo. Hanmpumep,
Puc. 39 [1; 4] N [7; +o0) = @ (puec. 39).

LELERVE HepageHwcTea



CJ’IE,EIF'ET HMEeTE TAKXXEe B BHAY, 9ITO 00'b-
elHHeHNe YHCIOBEIX IPDOMEeXYTHOEB He BCerja —l.—l-—l—l—)-

npeacTasafaer coboi YMCA0BOA IIPOMEKYVTOK. 0 4 6 10
Hanpumep, muomectBo [0; 4] U [6; 10] =me
ABNAETCA YHCJOBBIM nmpoMe:xyTroMm (puc. 40). Puc. 40

YnpaxHenus

911. HzobpazuTe HA KOOPAMHATHONH NPAMON NPOMEXKYTOK M HA30BHUTE ero:

a) [-2; 4]; 1) (—4; 0); x) (—oo; 4];
6) (—3; 3) a) (3; +eo) gy {—=oes =1)
B) [0; 3]; e) [2; +=2); u) (—09; +00),
912. M306pasuTe HA KOOPAMHATHONH NPAMOH MPOMEKYTOK M HA30BHUTE €ro:
a) (3; 7); B) (—°9; 5); n) (—oo; 3];
o) [1; 6]; r) [12; +00); e) (15; +o°).

913. IHazopuTe OpoMe:KVTEH, H300pa:KeéHHLIe Ha pHcvHEe 41, n obo-
3HAUYBTEe HX.

-9 6 =1 ! CkauaH ¢ vk.com/material100
6) %

l - ﬁ >

=1 %
Puc. 41

914, Mz3obpasuTe Ta KOOPAWHTATHON NMpAMOl MHOMKCCTRO THCET, YVIOBICT-
BOPAKIIHX HepaBeHCTBY:

a) x = —2; B) x = 8; a) x = 0,3;
06) x = 3 r) x < —o; e) x = —8,1.

15. Mzo0OpasuTe HA KOOPAHHATHON OPSAMON MHOMECTBO 4HCEN, VIOBIET-
BOPAIIHX JTBOHHOMY HepPaBeHCTBY:

a) 1,5 < x < 4; B) -5<x<-8
py =2 —x <= 1,3 ry 2 < x < 6,1.
916. a) llpunagnesiur au uarepsany (—4; 6,3) umcao:
-3; —9; 5; 6,5; —-3,9; 4,17

0) IIpunagne:xkur am yuciaosomy orpesry [—8; —5] uncno:
—9; —-B; —-5,0; —0; —b; —7,07
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917. Kaxme ua umcen —1,6; —1,5; —1; 0; 3; 5,1; 6,5 npuHagae;RaT npo-
MeKVTRY:

a) [-1,5; 6,5]; 6) (3; +o0o); B) (—o0; —1]?

918. IIpugagne:xuT a4 HHTepBaay (1,5:; 2,4) umeno:

a) J2; 6) v3; B) J5; r) J67?

919. Vrasxute Bce Apobu BHAA _14-. roe ¢ € N, OpPUHAaLICAKATIHE TPO-
)

11

MEKYTKY [5: d.

920. Kakie meigble YHcIa ODPHHAAICHKAT DPOMEEVTRY:
a) (—4; 3); 6) [-3; 5]?

921. Kakie Heible YHCIAa DpHHALIeKAT DPOMEEVTEY:
a) [0; 8]; 6) (—3; 3); B) (—5; 2); r) (—4; 9]?

922. VrEamuTe Haudbonbllee HeNioe YHUCIO, IPHHEALIeEAIlee IPOMEHVTEY:
a) [-12; -9]; 0) [-1; 17); B) (—=2; 31]; r) (—o9; 8).

923. Ilpunasnesxur A npomMe:kyreEy (—°¢; 2) uncio 1,987 Veamure
ABa "gHcAa, Oonbmue 1,98, mpuHajIeRaiine 3TOMY RTROMEIRYTIRYmateriallon
Mo:xuo 1H HaliTH HamOOJbIIee YIHCJI0, OpHHAIIe:RKAINee 3TOMY
upomeskyrey? Cyliecrsyer JM B 3TOM [POMEMYTEE HAMMeHbllee
85 (ute Vs

924. Hcnoonesyd KOODIMHATHVIO IPAMYVIO, HAHIHTE IepecedyeHHe IpoMe-

:’R}TTHDB:
a) (1; 8) n (5; 10); B) (5; +29) u (7; +o0);
6) [-4; 4] u [-6; 6]; r) (—o0; 10) u (—°9; B6).

925. CKOoJIBKO DelblX 4YHceN IPHHALIEKHT IepecedeHHIO HHTEePBAJIOB
(—3,9; 2) u (—4,3; 1)? Bribepure BepHblil OTEET:
1. Tpn 2. Herwsipe 3. Ilars 4. IllecTs

926. IToxamxmuTre AVroi HE KOOPAMHATHOH OpaMoil 00BeIWMHEHHE IIpOMe-

RYTHOR:
a) [-7; 0] n [-3; 5); B) (—29; 4) u (10; +0o0);
B) (—4; 1) m (10; 12); ™ [3; +20) w (8; +o0),

927. Henoabsys EOOPIHHATHVIO UPAMYI, HAHAMTE lepecedeHue H 00b-
EANHEHHE MPOMEXRYTROB!

a) (—3; +o2) u (4; +o0); B) (—29; 6) m (—°9; 9);
0) (—oc; 2) m [0; +oo); r) [1; 5] = [0; 8].
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928. Yupocrure shipasieHie:
2 2
a—x a b _

1

1+ 2
X . vl
a) —=—; 6) —=2—,
) Tax ) 20"
929, lokakHUTe HepaBeHCTBO ¢ + 5 = 2a.

930. Tlacca:kup mpoexan B moesae 120 KM W BRepnyics ¢ oOpaTHRIM TMo-
e310M, OPOXOAANIHM B Yac Ha D KM Douslre. OnpeielnTe CKOPOCTE
Eaanoro moeszna, ecJll HIBeCcTHO, 4TO HA nﬁpa'rumi& IIYTE OH 38TE-
T ma 200 MUH MeHLIIIEe,

3x—1

x—2"

931. llpu garkomM x sHavyeHue QVHKUMH, 380aHH0E dopMmyioln Y =

pasHo —17?

39. PeweHnne HepaBeHCTB
C OAHOW NepeMeHHOW

CkauaH ¢ vk.com/material100

Hepapederso dx — 11 > 3 npu OojHHX 3HAYEHMAX [IEePEMEHHOH X
oOpalaeTess B BEPHOE YHCJIOBOE HEPABEHCTBO, 4 OPH APYIHX HET.

Hanopumep, eclid BMeCTO X HOJCTABHTL UHCA0 4, TO OOJXYUHMTCA Bep-
HOe HepapeHeTso o * 4 — 11 > 3, a ecay BMeCTO X IOACTABHUTE YMCI0
2, To mOyYWUTCH HepaBencTro & - 2 — 11 = 3, KoTOopoe We ARTAcTCA
BEPHBIM.

I'osopsT, uro uyuciao 4 ABIAETCH peleHueMm HepaseHcmaea >HX —
— 11 = 3 WIW YyIOBJICTROPACT DTOMY HepaRencTByY. HeTpyiHo mpoBepHTh,
YTO pelleHHAMH HepaBeHCTEBa ABIAOTCA, HampHMep, umceaa 100, 180,
1000. Yucna 2; 0,5; —5 He HABISAIOTCH pPelIeHMAMH 3TON0 HEPABEHCTEA.

Pemenwem mepaBeHcTRa ¢ OJATION mepe-
MEHHOH HasLIBacTCHd 3Maverdue TCpeMeHHOoH, KOTopoe obpariacT
eroc B BepHOe YHCIOBOe HepaBeHCTBO.

PEU_II-ITb HepaBpeHCTBO — 3HA4YHT HAWTH BCe ero pelmeHHda HJIHn ao-
KAa3aThk, UTO PEeIIeHHH HerT.

HepagencTBa, MMeONHe OJHH M Te e PelleHnd, HA3LIBAKOTCA pae&-
HOoCUdAbHbBIMIUL . HEDHBE‘HCTBH, HEe HMeEIIHe []ELL[EHHE., TARKXEEe CUHTART
PaBHOCHILHBIMH.

I[Ipn pelmeHMH HEpaABEHCTE HMCHOJB3VIOTCHA CJEAVION[He CBOMCTEA:

{ 7

3 12. HepaeeHcTea [AHOW NepeMeHHDN ¥ X CUCTEMbI 207



1) Ecam B3 oAHOH 4YACTH HepPaBeHCTBA IIepeHecTH B JAPYIVIO
caaraemMoe ¢ NPOTHBOMOJIOMHEIM 3HAKOM, TO MNOJAYYHTCA paB-
HOCHJIBHOE €My HepaBeHCTBO.

2) Ecan ofe wacTH HepaBeHCTBA YMHOMHTE MJIH pasjelIMTL HA
OJHO M TO e MNOJOMRKHTENbHOE YMCI0, TO MNOJVYHTCH PABHO-
CHIIBHOE eMy HepaBeHCTBO;

ecan oDe YACTH HEpPABeHCTBA VMHOMKHTE HJIH pasjgelndTh Ha
OJHO U TO e OTpHIaTe/IbHOe YHCJI0, M3MEeHHB IpPH 3TOM 3HAK
HEpPABEHCTBA HA MPOTHBOMOJIOMKHBIH, TO MOJYYHTCH PABHOCHIIbL-
HOe eMy HepaBeHCTRBO.

Hanpumep, HepaBeHCTBO

18 + 6x = 0 (1)
PaBHOCHJIBHO HEPABEHCTBY
6x > —18, (2)
a HepapeHcTBO Ox > —18 paBHOCHILHO HepaBeHCTBY X = —J3.

YxasanaHble CBOICTBA HEPaBeHCTE MOMKHO J0KasaThk, OIMHpasch HAa
CBOMCTBA YMCJIOBBIX HEPABEHCTB.

Hokarxem, HampuMmep, 4YTO PABHOCHJIBHBI HepaBeHcTBa (1) m (2).
ITycTh HEKOTOPOC WHCAO ¢ SBAACTCA PeImenwem repaBencrBazd )k @a@naterial100
ofpalllaeT erc B BepHOe YHCJIOBOe HepapeHeTBo 18 + 6a = 0. IIpuGaBus
K (}ﬁEI/IM HACTHM a3TOIO HEI]HBEH[!TBH. A0 —18, IMOJIVHHEM BEPHOES HE'[{)E’I‘
BeHCTBO 18 + 6 — 18 = 0 — 18, 7. e. 6a > —18, a aT0 0o3HAUYAET, UTO
YyHCca0 @ ABIAeTcd pelleHMeM HepabBeHcTEa (2).

Mea IOOKa8348JT1, YTO KEaERIOo [}E‘HIEHH'E HePaBEHCTEA {1) SIBJLAETC
perieHHeM HepaBeHcTBa (2). AHaMOorHYHO JoKadblBaeTcd, UTO HamJoe
pellieHde HepaeeHcTBa (2) caviEHT pelleHHeM HepaseHcTbBa (1). Takmm
obpazom, HepaseHeTBa (1) 1 (2) MMeT OJHM H Te Re PEIIEHHA, T. €.
ABIAITCA PARHOCHJILHBIMIM.

IlopobubiMH paccy:KIeHHMAMH VCTAHABIHBAETCA CIpPABeIIHBOCTh
[]ﬁ{]HX CEBOIICTE HEPABEHUTE B DﬁIlIE‘M BHOE.

IlpuBeneém ODpHMephbl pellleHUA HepPaBeHCTE.

IMpumep 1. Pemum neparerncrio 16x > 13x + 435,

p Ilepenecém cnaraemoe l3x ¢ ODPOTHROIMOIOMKHLIM 3HAKOM B JEBYIO
YacThk HEepaBeHCTBA:

16x — 13x = 45.
[Tpueeném noaodHBIE YJIEHBI:
3x > 45.
Paspenum obe yacTH HepaBeHCTBA HA 3:
x > 18.
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MHokecTBO pelneHni HepaBeHCTBa COCTO- |
AT U3 Bcex umce s, Gonsmmux 15. 91o MHO- 15
JKEeCTBO npejcTapjasger coboH OTKPBITHIMA
yucaoBol ayd (195; +02), maobpaxenHslnl  Puc. 42
Ha pHCYHEe 42.

OTBeT MOKHO 3AaNHCATL B BHAE YHCJIOBOro mpome:xyrtea (15; +02)
WM B BHJE HepaBeHCTBa X > 15, s3ajaiomiero aToT NPOMEXKYTOK, <

Y

IIpumep 2. Pemum HepaeerceTBOo 16x — 23(x + 1) = 2x + 11.
P Packpoem ckoDKH B J1eBOH YacTH HepaBeHCTBA:

15x — 23x — 23 & Zx + 11,
[lepeHecéM ¢ NPOTHBOMOJOMKHBIMM 3JHAKaAMH ciaraemoe 2x M3 Ipa-
BOM YACTH HEepaBEHCTBA B JIEBYIO, a caaraemoe —23 M3 JeBOil gacTH
B IPAaBYIO:

16x — 23x — 2x = 11 + 23,
IlpuBegem nmomoOHBIE YIeHBI:

—10x = 34.

Pazgennm obe gacTH Ha -10; IIpH 9TOM H3MEHHM 3HAK HEeDABEHCTBA
Ha HDGTHBOHDHGH{HbIﬁ:

x < —3,4. CradaH ¢ vk.com/material100
MHoecTBO pelleHHIH AaHHOTO HepaBeH- |
cTBa npejacTaBadeT cobolf OTKPBITBIA 4YH- _34
caoBoi Jayu (—29; —3,4), nsobpaskKeéHHBIN ¢
Ha pHCYHEKe 43. Puc. 43

OreeT: (—29; —3,4).

IIpumep d. Penimum HepaBeHCTBO %—‘%qZ.

» YmHOMHM 00e YacTH HepaBeHCTBA Ha HAWMeHbIIHH o0IIWil 3Hame-
HaTenb Apobeii, BXOAAIINX B HepaBeHCTBO, T. e. Ha uuciao 6. Ilo-

JIVIUM
x X
E'ﬁ—i'ﬁ *12'6,
2x - 3x < 12.
Orcrona
-x < 12,
x> =12,

OrBeT: (—12; +00), <]
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B kampgom u3 PACCMOTPDEHHEIX TIPHMEPOB MBI 3aMeHAJH 3alaH-
HOe HepabBeHCTBO PABHOCHILHEIM €MV HepaBeHCTEBOM BHIA 4x = b

uiu ax < b, roe ¢ 1 b — "Heroropeie uncias. Hepapedwcrsa ra-
KOTO BHAA HASLIBAIOT AUHEUHBLMU HEPUBEHCMEUMUE ¢ 00HOIL ne-
peMenoll.

B npuBegéHHBIX mpHMepax MBI NOJYVYAJIM JHHEHHBIe HepaBeHCTRA,
B KOTOPHLIX Kos(PUIIMEHT NpH NepeMesHoH He paseH Hynwo. Momxker
CAYVYNUTHECHA, YUTO NMPH pPellleHHH HepaBeHCTBA MBI NPHAEM K JHHEHHOMY
HepaBeHcTBY BHAa O - x = b wam 0 - x < b, IlepaBedcTBo Tarkoro BHAa,
4 3HAYUT, ¥ COOTBETCTBYHILEE HCXOJHOE HEPABEeHCTBO JM00 He MMET
pPEIeHHA, TUD0 WX PelleHHeM SIBASETCS JM000e Yuco,

IIpumep 4. Pemium HepaBeHCTBO

2(x + 8) - bx < 4 - 3x.
P Hmeem
Z2x + 16 —5x = 4. — Bx,

2x — bHbx + 3x <= 4 — 16.
IIpaeegém nogobHLIE YJeHBl B JeBOH YaCTH HepaBeHCTBA M u R
CrataH ¢ vE.Ccomymaterial 100
pesyibTar B suge 0« x:
- x =12,

[lonyueHHOEe HEPABEHCTBO He MMeeT pPelleHHH, TAK KaK IpH JioldoM
sHAYEeHHH X OHO obpalllaeTcdA B UHCA0BOE HepakeHceTso 0 = —12, He

SIBJISIOIIEECs BEPHbIM. SHAYMT, HE UMEET PEelleHHN U PABHOCHIbHOE
CMY 3aJlaAH0C HCPABCHCTRO,

OTeeT: pemrenni HeT.

ynpaxHerus

932, Asnsercd au pelueHueM HepaseHcersBa 5y = 2(y — 1) + 6 snaue-

HHE Y, DABHOE!
a) 8 ©6) -2; B) 1,6;: r) 2?7

933. ¥RakWTe 7BAa KakWx-TAbO permenwd mepamerncTsa 2x < x + 7.

934. PeinouTe HepaBeHCTBO M H3200pazuTe MHOKECTBO €ro pelleHHH Ha
HOOPDJMHATHOH LIPAMOM:

a)x + 8 = 0 B) x + 1,6 = O
8) x— T < O; ax — 0,4 =0,
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935. Pemmire HepaBerCcTBO;

a) 3x = 193 n) 12y < 1,8; u) 0,5y = —4;
6) —4x = —16; e) 276 = 12; k) 2,5a = 0;
B) —x = 1; w) —6x = 1,5: 1) %x;a 6:

r) 11y < 33; 3) 15x < 0; M) —zy < -1.

93&. Pemmure HEPDABCHCTBO H HH()ﬁ]ﬂH.HHTE MHOMECTBO €I'0 '[]{-‘]J:[{-‘I-II'IH HaA

KOOPAVHATHOW TMRIMON:

a) 2x = 17: 1) 30x > 40; ) %x =2

6) 5x = —3; &) —15x < —27; %) —%x < 0;

B) —12x = —48; ) —dx = —1; Iy 0,02x = —0,6;
r) =% “ —7:b; 3) 10x = —24; M) —1,8x = 36.

937. Permure mepasercTtBo Hx + 1 = 11, Vxamure TpU KaKHUX-HUOVIL
pellleHuA ATOr0 HepaBeHCTEA.

938. PemuTe HepabeHeTBO 3x — 2 < 6. Heiderca JH pedieHHeM 3TOTO
4 4.
HepaBeHCTBa 4ucao: 4; 2—; 2??
al

CxauaH ¢ vk.com/material100
939. PemnTe HepaBeHCTRO:

a) 7x - 2,4 < 0,4; 1) 1T - > 10 — Bx:
0) 1 — by = 3; e) 30 + bx = 18 — Tax;
B) 2x — 17 = -2T,; w) 64 - 6y = 1 — y;

r} 2 — 3a = 1; 3) 8 + 5y = 21 + 6y.

940. Pemnnre HepaBeHCTBEO M M300PAZHTE MHOMKECTEO €ro pelleHMH Ha
KOOPAWHATHON TTPAMON:

a) 11x — 2 = 9; a) 8y —1 > -1 + 64
6) 2 — 3y = —4; e) 0,2x — 2 = 7 — 0,8x;
B) 17T — x = 11; w) 6b—1 < 12 + Th;
r) 2= 18% = =1: 3) 16x — 34 > x + 1.

941. a) IIpy KagkHX 3HaYeHHAX X ABVUIeH 2x — 1 mDpHHHMaeT IOJIOEH-
Te/JlbHbIE BH.E].'-I.E‘HHH?
0) IIpn Kaxkux sHaveHWAX y AsyvwieH 21 — 3y opuaUMAaeT OTPHITA-
TeJdbHBIE 3HaAYeHUA?
B) Ilpy HAaKMX 3HAYEHMHAX € ABYWIeH 5 — 3¢ UPHHMMAET 3HAUSHMS,
fBoasimme 807

942. a) Ilpy KaruxX 3HAYEHMAX d 3HAUeHMHA jgByvdyiaedHa 2a — 1 mednblue
T gHauenwit geyaimena 7 — 1,2a?
D) Hpn KaKUX 3HAYEHUSX p 3HAYeHHA asyuieHa 1,5p — 1 Gonsmie
aHaveHHH aABvaaena 1 + 1,1p7
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943.

944,

Pemmnre HepaBeHCTBO:

8 Blx— 1)+ 7% 1 —3(x+ 2} o) 4x = 12(3x — 1) — 16(x + 1);
B) 4la + 8) — Ha — 1) = 12; e) a + 2 < 5(2a + 8) + 13(4 — a);
B) 4(b — 1,5) — 1,2 = 66 — 1; W) by — (y +8) — 3(2 —y) = 2.
r) 1,7—-3(1 —m)= —(m— 1,9);

PeminTe HepaBeHCTRBO:;

a) 4(2 — 3x) — (5 — x) = 11 — x;
B) 243 —2) — ML A2} = 2

B) 1 > 1,5(4 — 2q) + 0,5(2 — 6a);
r) 2,52 — y) — L,y — 4) = 8 — y;
o) & —2 2408 — 8y — &,y — 1)
e) 3,2(a — 6) — 1,2a = 3(a — 8).

945. PeinxTe HepaBeHCTBO H MOKAKITE Ha KOOPIHHATHOH NpPAMOH MHO-
#eCcTBO ero pellleHHN: .
a) ala — 4) — a® > 12 — 6Ba: B) 5y° — Sy(y + 4) = 100;
6) (2x — 1)2x — bx = 4x” — x; r) 6a(a — 1) — 2a(3a — 2) < 6.
946. PemnTe HEpaBeHCTBO!
a) 0,2x" — 0,2(x — 6)(x + B) > 3,6x;
6) (2x — 5)° — 0,6x = (2x — 1)(2x + 1) = 15;
B) (12x — 1)(3x + 1) = 1 + (6x + 2)%
r) (4y — 1)* = (2y + 3)(8y — 1).
947. Peiunre HepagBeHCTEO! . CxauaH ¢ vk.com/material100
a) 4b(1 — 3b) — (b — 126%) < 43;
6) 3y" — 2y — 3yly — 6) = -2;
B) 2p(op + 2) — p(10p + 3) = 14;
r)y a(a — 1) — (a® + a) = 34.
948. Pemnte HepABEHCTRO:
2% _ .. 3x—1_ ,. 12-Te 3 &,
a) e 1; r) > 23 H{} 10 = 0;
6) > <2; ) 2> 2% 3) 3(x+15)> 4;
Bx - & 2*3,1:{_ - -:;'E
B) T@ﬂ, e) = 0; u) 6 < T{x—l—ci).
949, Pemure HepaBeHCTBO:
a) Zo, g) 29X g n) Lxz2
5] 2 [
3x 4r—11 _ .. . — -
0) 1< 5 ) y <0; e) ”{x 4) < 3,
950. TTpn waxkWxX 3IAAYCHHAX Y:
a) 3HadeHudA aApobu ﬂ BOJBINe COOTBETCTBYIONIIMX 3IHAYEHMI
6 dy— T,
Apodm o
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1,5- 2y

0) smavenma npobm -

2-3y ,
16

apobn

MEeHEBIIEe COOTBETCTBYVIOILIHX SHaYeHWH

B) 3HAUEHUS ABVUAeHA dY — 1 DOJBINE COOTBETCTBVIONIMX 3HAYEHUH

3y-—1
apobn y4 3

r') 3HaueHHsA JApoOH

5 %
12

asyunena 1 — 6y?
0951. Peinure HepaseHCTBO!

XX 5- »_

6) 3y —%;—:2;

g

¥ . a.
P)y"‘a" 3!

)

e)

e

Eur PN V. o € 1

MeHEIIIe COOTBeTCTBYHIIHX 3HadYeH 4851

952, PemmmuTe AepaBeHCTRO W MOKAKHTC Ha KOOPAHHATHON NMRAMON MHO-

HeCTBO eTo pE‘HIEHPIﬁ .

18x —1 xr x
el T oo ds
a) 2 B) 4 9
b—2a . 21 y
6) > 2a; r) 5 2 CkauaH ¢ vk.com/material100
953. PeimmniTe HepapeHCTBO;
3+x o 2x—1 .
= 0 x — %o
a) 1 o 3 0 ) TH 4
Dt e L y-1 2y -1 ’
6) —— -5y =0; R =g Y,
B) y—zy_l}l; e) p— L aW
4 4
954. Permure HEPABEHCTBO!
a) 2.‘:.11-1_.'31;;*3_;_{;.1+ B) bx—-1 , x+1 -
2 5 : g ==
2r+3 _x 1 y—1 20+ 38 .
X — . : > — —y = 2.
6) 3 g ) =3 B~
w 2= 1 o
955. a) IIpu KakHx 3HAUYeHHIX ¢ cyMMa Jpobell H —— TIOJNOXMH-
TeabHAa?
. ab—1 1+5b
6) Ilpn kakux zpadeHnax b pasHoCcTh Apobeil 5~ B —;— oTpu-
nareabHa?
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956. PemmnTe HepaBeHCTRO:
a) 31{2x + 1) — 12x > a0x; a)3x + 7. 20l -+2) — 2%+ 1)

6) x+4~§{%: r) l—af_l‘f-’ir‘&

957. IIpun waxux 3HadgeHUAX X (DVHEOHA, 3agaHEHas (hopMyIoi
y = 2x + 13, mpuHUMAacT TONOKATEILALIC 3HAYCHHAA; OTPHTIATCL-
Hble 3HAUEHHAY

958. llpu KaKHX 3HAUYEHHSAX IEepPEeMeHHOH MMeeT CMBICJ BhIpAajieHHe:

a) 2x —4: N L 1) J-3(1-5x);

—
25

6) /41— 6a; r) F‘;ﬂ; e) J—(6—x)?

959, Hafinnre 06JacTh oIpemeTeHHS (PYHKIIHH:

T-14x 6
x+8 1—x -1

960, Haiignre:

a) Haubosblllee 1esjoe YHCJIA0, VAOBIETBOPAIIIEe HepaBEHCTRB o
1}5 - (38— 2u) E R = B patom I CK&'—-‘EH{'x}L_{CW:_-"mEIEE'T;EHl‘-]U

a) y=

0) HauMeHbINEe eI YMCJ0, VAOBJETBOPHAIIEE HEPABEHCTBY

8(6 — y) < 24,2 — Ty.
961. TIpn Kaxwx HATYPATLHLIX 3HAYCHHAX N:
a) pazsocte (2 — 2n) — (5n — 27) nonos:xxuTensHa;
6) cymma (—27,1 + 3n) + (7,1 + bHn) orpunarensHa?
962. ITafinnTe MHOMKECTBO 3HAYEHMI @, IPH KOTOPBIX YDaBHEHHE
(@ + 5)x°+ 4x — 20 =0
He MMeeT KOPHEeH.
963. Haitnure MHOMECTBO 3HAYEHHN £, 1IDH KOTOPBIX VDABHEHHE
(k — 4)x* + 16x — 24 =0
HMeeT JABa KOpHA.

964. Jlmmna cTopodnl mpaMovronnnuka 6 cvm. Kaxkolr gomsmkna OLiThL JTwM-
Ha Ipyroi cTopoHBI, YTOOBL IIepUMeTp NpAMOYIOJAbHHEKA ObLT MeHb-
me IIepHMeTd HKBaApaTa co [:T(}I}{]H{]ﬁ 4 [!M?

965. Jlanma ocHoRanvA TIPAMOVIOILHOTO mapajienenvnenaa 12 am, mmm-
puHa 5 aM. Kakxoll mom#HEa OLBITE BEICOTA IapalielelHIena, YTODI
ero obbém Obln MeHblle 0DbéMa Eyv0a ¢ pebpom 9 gm?
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966, Onua us mepenaBTHHIX MacTepekux Gepér mo 480 p. sa KHAry
u emeé 630 p. 3a oopmaenwe 3axaza, a aApyraa — 1o 485 p. 3a
KHUrY # 580 p. sa odopMiIeHHe 2aKasa. YEAXKHTe HaHMeHbIIee
YHCJA0 KHHUD, IIPUM KOTOPOM 3HKA3 BRINOIHEEe CIEIATh B IEepBOH MAa-
CTCPCKOM.

967. 3a mencyALINT MOUTOBLIH mepero Ao 1000 p. B mexkoTopoM ropoje
bepéTca mata 7 p. IIC 9% OT DepeBoIHMON cyMMEBI. lloceTuTens
umeer 8300 p. ¥Vramxmure Hanboabliee Lenoe 4Heao pyoiel, Koropoe
O MOJKET TICPEeBeCTH,

968. TypHcTEl OTHPABIIACE Ha MOTOPHOH JOZKE TI0 TEHeHHID pPEeKM o
MOJUKHBEI BePHYTBCA ODPATHO K CTOAHKEe He [Oo37THee deM uepes 3 d.
Ha raxoe paccrosHue MOryT OThbEXATh TYPHUCTbI, €CAH CHOPOCTL Te-
HeHUA PeRH 2 KM/4, a CKOPOCTE JOAKH B cTogdel Boge 18 mm/u?

969. Haiiture sHaueHWe Npodu ‘_—Ilﬁ’ mpu x—=1- 3.
£

970. Pemnre yparHeHHe:

2 - - b
¥4 x x 4 2x"-1 1
a — = = - ) ——x+-=0.
) 5 "2 s ) =3 T2
971. Pemnre rpaduuecky ypasHeHHe = — . Cavat ¢ vk.com/material100

X

972. MoropHaa nmonka npoinaa 30 KM I0 TedeHHID peKH H BO3BpaTHJIACH
00pAaATHO, 3aTpaTUE HA Bech nvTh 5 4 20 mux. Halipure cxopocTth
JOOKH B CTOSHEHN BOAE, €CJIH M3BECTHO, UTO CKOPOCTL TEHEHUS PEKH
paBHa 3 KM/,

40. PewweHne cucrtem HepaBeHCTB
C OAHOW nNepemMeHHOM

damawa, Typwcr Buimien ¢ Typbasnl o HATTPAB/ICHWIO K CTATIINHA, pac-
nojdo:keEHoH Ha paccrogHauH 20 kM. Ecnl TypHeT VBEIHUYHT CHO-
pocTk HA 1 KM/4, 10 3a 4 u oH HpoigéT paccrosgHue, dosbiiee 20 ®u.
Ecam o YMEHBIMHUT CROPOCTEL Ta 1 KM/4, TO Jake 3a 9 9 He yCIeerT
JolTH mo craEnMu. KakoeBa cKopocTh TypHeTa?

» Ilyers ckopocTe TypHcTa paBHa x KM/4. Ecam typuer Oyaer maru
¢o cropocteid (x + 1) Bm/u, 1o 3a 4 u oH npoigér 4(x + 1) rm.
ITIo yenosumw zagaunm 4(x + 1) = 20, Ecam typuer SyGeT WATH CO
cKopocThIO (x — 1) KM/4Y, To 3a 5 4 oH mpoiger d(x — 1) kM. Ilo
yearosuo 3agauu d(x — 1) <= 20.



Tpebyerca HaWTH Te 3HAYEHNWA X, IPH KOTOPBIX BEDHO KAK HepaBeH-
cTeo Hx + 1) = 20, Tax m HepapeHcTBO olx — 1) <= 20, T. e, HalTH
ofllMe pelueHMs 3THX HepaseHCTs. B Tarux caydasx rosopsHT, 4To
HAaJ0 PEIIHTH CHCTEMY HePaREHCTB, H UCHOMEBIVIOT 3ATHCE

[4(x + 1) = 20,
]_ax - 1) = 20.

3aMeHMB Ka;[oe HepaBeHCTBO CHCTEMbl DABHOCHJIBHBIM eMy Hepa-
BEHCTBOM, MOJYYHM CHCTEMY

(>4,

{x < D,

3HAYNT, 3HAYEHWE X JOJIKHO VIOBJIETBOPATH yCJoBUIO 4 < x < 5.
OTreT: cropocTh TypHucTa GonLIme 4 KM/9, T0 MEHLITC 5 KwM/7. <]

Penrennem cHucTeMBl I-IE[JE[B‘EI—ICTB c o0fa-
HOI HEPEMEHHGH Has3bIBaeTCH sSHaTeHHe HE[}E‘MEHHGH opiH KO-
TOpOM BEPHO HEaxH(A0e H3 HepabBeHCTB CHCTeMbl.

PemuTs cucTeMy — 3HAYWT HAWTH BCe €€ PEIIeHMA WM JOKAa3aTh,
4TO pelleHHH Her,

CKauaH ¢ vk.com/material100
IIpumep 1. Pemium cucreMy HepapeHCTB

[2x -1>6,
[5 - 3x>-13.
P Hmeem
2x =17,
-3 > —-18.
Orciona
x> 3,5,
x<6.

PemennaMu cHcTeMbl ABIAKTCA 3HAYEHHMA X, V/AOBJETBOPAIIIHE
KamJI0My H3 HepaBeHCTB X > 3,0 m x < 6. HzobGpasus Ha Koopamu-
HATHOH NpAMOH MHOMKECTBO YHCeJl, VAOBJIETBOPAIIINX HEPABEHCTBY
3,9, H MHOMECTBO YHCEI, VIOBISTEODPAIINX HEepPABeHCTBY
x <2 b (puc. 44), HaigeM, 9To 0Da HEPABEHCTBA BEeDPHLI OpPH 3,0 < X < 6,
MHo¥ecTBEOM peIlleHHH CHCTeMBl ABIAeTcd HHTepmRal (3,5: 6).

[+

D
&R
o

Y

Puc, 44
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OTBer MOKHO 3anmucaTh B BHUAe HHTepBasa (3,5; 6) mam B BHAe
IBOHHOTO HepaBeHCTEBa 3,9 < x < 0, 3ajalodierc sToT HHTepEald. -

MDpumep 2. Pemum cHCTEMY HEPABEHCTE

[3x—2 >25,
11-x<0.

» Hmeem
3x > 27, [x >9,
=% <=1 %51,

HMaobpasuM HA KOOpPAWHATHON NpAMONH MHOMECTBA peIleHHH KayKao-
ro M3 NoJydeHHBIX HepaseHCcTB (puc. 45).

&

1

L

LR

Puc. 45

Of6a HepaBeHcTBa BepHBI npH x > 9. OTBeT MOMHO 3allMCaTh B BHAE
HEpABEHCTBA X = 9 uin B BUJAE OTKPBITOr0 YMCJAOBOro ayua (9; +oo),
33/JaRACMOTO ITHM HCPaBCHCTBOM,

CrauaH ¢ vk.com/materialioo

IIpumep J4. Penmum cHereMy HepaBeHCTE

2—- x>0,
0,2x—1<0.

*
HNmeem (~x>-2, (x<2,

10,2x <1; lx < 5.

HCHOJ’[BBFH HODPHHHHT’HYI{) NpAMYH, Halgem obmiue PEIICHNA HEP&‘
BEHCTBE X < 2 M X < D, T. e. [mepecevdeHile LHOEECTE HX DE]JIEHHH

(puc. 46).
I

5

M_J

Puc. 46

Mbl BHAMM, YTO lepecedyeHHe STHX MHOMKECTE COCTOHT M3 4YHCce,
VAOBJETBOPHIIINX VCIOBHIO X < 2, T. e. npejacrasaser coboil or-
KPBEITBIH 9HCJIOBOH Jyu (—o9; 2).

OrereT: (—20; 2),
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IIpumep 4. Peoium cHcTeMy HepaBReHCTR

1-5x>11,
|6x—-18> 0.
» Hmeem
{—Ex::slﬂ, x<-2,
6x >18; {x}3.

Hcnonsaya KoopAHHATHYIO npaMyio (puc. 47), HaligeM, 4To MHOKe-
CTBO 4YMCeJI, VAORJIETBOPAKWIINX HEPABEHCTBY X < —2, U MHOMECTBO YH-
ceJi, VAOBJETBOPAKIINX HEPABEHCTBY X > 3, He HMEIOT ODIIMX dIeMeH-
TOB, T. €. HX NepecedyeHue nycro. JlaHHasa cHcTeMa HepaBeHCTB He
MMeeT pelrleHn.

Puc. 47
OTeeT: pemeHHH HeT. <

IIpumep 5. Pemium jnBOHHOE HEPABEHCTBO
-] < 3+ 2x < 8,

» JlroiiHOE HepaBeHCTBO NpeacTaBiadeT co00H MHYIO 3aIHCh CHCTEMBI
HEPABEHCTB

34+ 2x >-1; CkauaH ¢ vk.com/material100
3+ 2x < 3.

Pemne ee, HaigeMm, 4To 00a HepaBeHCTBA BepHBI IIPH

-2 < x < (),
B arom nmpumepe sanmck yaoOHO BeCTH ¢ MOMOIILIO [BOMHBIX Hepa-
BEHCTB:
-1 <3+ 2x < 3,
-4 < 2x < 0,
-2 < x <0

Oreer: (—2; 0). <

YnpaxHexus

973. Asnsercs 1M uMcl0 § pelIeHHEM CHCTEMBI HEPABEHCTE:

) [6x -1>x, ] Te<be+1T, }[5x+4-:2[],
) \4x — 32 < 3x; 3x—1>5— x; 51 13- 2x >-17

974. Kakne ua umcen —2, 0, 5, 6 gpadiorca pellleHHAMH CHCTEeMEBI He-

paBeHCTE {3x _99 {_0,

2x =1 =82

218 HRLEEERLA HepaseHcTea



975. Penmure cHcTeMy HepaBeHCTB:

2) x>17, 8) Jx>0, } x=-1,
¥>12; |x < 6; x<3;
x <1, x <-3,5, [x>8,

6) {x <5; ) {x >8; ) |x < 20.

976. Peninure cHcTeMy HepapeHCTE:

o 2x—12:0, } %x 10 < 0,
3x>9; [EI}D
[4y <-4, 6y =42,

) 156 -y > 0; ) l4y+12 <o0.

977. PelnliTe cHcTeMy HepabBeHCTE H VHEAXKHTE HeCKOJLKO YHCcell, ABaA-
HIMUXCH 88 PEelUeHHAMA:

) x—-0,8:=0, 8) 1>3x,

~5x<10; 5x—1>0;

& [2 — %<0, 3 flﬂx 9, CkayaH ¢ vk.com/materiali0o
lx -4 <0; lx>0,1.

978. Pemunre cucreMy HEepaBEHCTH!

q) 0:4x -1<0, ) [0,3x >4,
12,3x >4,6; 0.2 +1<6;

: [0,7x -2,1<0, 2x-10<0,

) 12 r)
|3x> 1 3x<1l.

979. Pemtute cucTeMy HEpPABEHCTE!

 0.6x+7.2>0, [mzx{a
5,2 32.,6;

2x— 6,5< 0,
1

-
|
.. 1 F¥<-L

1.5x +4,5= 0,
6)

Ex}l
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980, Permure CHCTEMY HCPARCIICTR:

(2x—1<1,4 —x,

2) | o [L7x —2>12x -1,

|8x— 2> x— 4; 13-9x=<1-x;
y Jox +6<x, e {-“25—6;1::::4—x,
3x+12< x4+ 17; 18x +7,7 >1 +4x.
981. Pemure cHCTEMY HEPABEHCTE!
l 57— Tx> 3x— 2, 5) 102 —T823 2218,
22x— 1< 2x+47T; 81 +11z =1 + z;
5) 1-12y<3y+1, 5 {6 +6,2x =12 -1,8x,

12— 6y =4+ 4y; 2-x>85-2x.

982. YramHuTe JOOVCTHMEBIE 3HAUYSHHA IepeMeHHOMH:

a) JB—Ex—I—Jl—x; B) Jﬁ—x—\/&t—g;
6) vx —Bx—1; 1) 2x+ 2+ /6 —4x.

983. HatianTe obmacTs onpeAcleHWS (PYHKIIVN;

x—2 4]
a) y= : . 0) y= - : CiauaH c vk.com/material100

-
Jx+6 - 2x -5 Jor -1-Jr+1

984. Pemure cucTeMy HepaBeHCTE:

) [5(x — 2)—x = 2, 5) j;"?x+3}.35(x~4]—|—1,
i =8(x-1)<-2; 4% +1<48 —3(7 +x);

) [2y— (-4 <6, P} [3(2-3p)— 28~ 2p) > p,
y>32y—1)+18; 16 < p?— p(p - 8).

985. Pemnre cHCTEMY HEPAREHCTSE:
a) 2(x—1)—38(x—2) < x,
6x—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,
18 —4(2 - 5a) > —(5a + 6);

0)

B)

[dx—1)- (¥ -10)=1-6x,

) 135 -(x-15)<6 -4x.
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966.

987.

968.

989.

990.

991.

Pemure cucTeMy HepaBCHCTRE W VKaKWTE RCC TCALIe TWCTa, KOTO-

PRI ABITAOTCA ee pPellledHAMIL

3-2a<13, [2- 6y <14,
&) {5::1.{ 17; L 1=21-5y
y {12-6x<0, 5 [8—4x =15,

3x+1< 25— x; |1-2x>0.

Haitnure nensle pelIeHUMH CHCTEMBI HEPABEHCTE:

|y=0, [6—4b =0,
A \7,2- y>4; B) 13- 1= 0;
(124 - 37 >0,

°) \6a <42;

Penmire CHCTeMY HePDaBeHCTEB.

(2,5 —0,5(8—a) <a+1,6,

M 11,52a- 1) - 2a <a +2,9;

Penrure CHCTelMY HepDabpeHCTE!

X X
.—+—'§?,

Y : 3 0 i
..,E;:. :
ymyz'l::-l.

0) - r)
%{5;

Peuwiure cucreMy HepaBeHCTH!

xr-1 x—3

= {2‘
2 3
8) 113¢ -1 2 8)
2 ¥
ﬂxzi 1*’-1'—1,
0) 12 r) 1
—=1<x;
| 2

Pemnre gBOIHOE HEPABEHCTBO!

a) -3 <2x-—-1< 3;
B} =B 5= e s

£ 4m
9 le

HepaseHcTBa |

} 3-18x <0,
0.2 -0,1x 0.

0) LEa—{a—l,T)}ﬁ,T.
sz L, x<2,
2x ~3£;¢1,
2p — P;E:vcl,

o
4—”3_1}35;,
—7”3_1;26;
ba+ 8 —a>2a,

4 =

B) 2 <6 -2y <35;
) -1 = by + 4 = 19.

OOHOW NepemeHHDn 1N X («

HMCTEMBI

[0,7(5a + 1) - 0,5(1+ a) < 3a,

CxauaH ¢ vk.com/material 100
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992, PemmuTe ABOHHOE HEPAREHCTRO H YKAIKHTE TPH YHCI8, ARITIONTHIECH
erc pereHHAMH:

a) —5,5{“2‘%20,5; B) —2@3”68“@0;
6 -1<i-%¢s; r) 25<20<15

993. PemuTe IBOWHOE HEPABEHCTBO:
a) -1 < 15x + 14 < 44; B) -1,2 <1 - 2y < 2,4;

] 4x -1

3 < 0.

6) —1< ;"f;;l; r) 2<

994. a) IIpu xKaKWUX i 3HAYEHHN IEVIIEHA 3y — O OPUHALIEKAT IPOMEe-
EyYTRY (—1; 1)7

6) Ilpn kakux b znavennsa apobu NPUHALTEHAT [TPOMEKYTRY

[—2; 1)?
995. I1p KAKKNX 3HAYEHUAX @ YDPABHEHHE
P+2ax+a*-4=0

MMeeT IBA KODH#A, NpHHAAIeKamiue npomexyrky (—6; 6)? . . ..

x* — 6bx + 9b° — 16 = 0
HMeeT JBA OTPHIIATEJIBHBIX RD]JHH?

997. PeinliTe cHcTeMY HepaBeHCTE:

"x} 8, ly{—l, m>9, [qqﬁ,
a) 125 T, 9) {y<-5, B) \m >10, I') 1g <85,
lx} —4; 1y{4; Lrn <12; lq-::l.
998. Pemure cHCcTEMY HEpaBEeHCTB:
x—4<8, ex—1=x+8
a) 12x+5<13, 6) 15x—1>6—2x,
3—x>1; x—0< 0.

999. PemniTe cucTeMy HepaBEHCTB:

3-2a<13, 6-4a<2, ba-8>T1,
a) ya—-1>0, 6) 6 —a>2, B) 14 —a <3,
|9a — 35 < 0; 3a—1<8; 2 —3a >10.
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1000. ¥xaxkHTe JOoOVCTHMEIe 3HAUYCHHA TepeMeHHOH:

a) g2 25x | 6) 1 . B) 4x

£ ] —- 4 ;.
6 Joe—11 JBx 27
1001. HaiiauTe BCce HaTYpalbHBIe 3HAYeHHMA R, IPH KOTOPBIX 3HadYeHHe
9n° | 12n | 12
npobu — HATYPAaJIbHOE YMCJIO.

n

1002. a) BreIpasuTe mepeMeHHVIO it depe3 S u a, ecau S =%m‘1.

6) BripaszuTe nepeMeHHVIO p 4epe3 § U M, ecJH E:U,ﬁm.

™

at®
B) BripasuTe nepemMenHyo { depes § M @, ecJiH =g HE 3 0.

1003. Beanocunepnumer npoexan 20 KM no jgopore, Beivileid B ropy, H
60 ¥M o poBHOH MeCTHOCTH, 3aTPATHB Ha Bech yTE 6 4. C xakoi
CKOPOCTBI0 XAl BeNOCHIeJHCT HA HAXKIOM YUacTKe IIVTH, €CIH
MBBECTHO, YTO B I'OPY OH €XaJl CO CHOPOCThI0, HA 5 HM/4 MeHbLIeH,
qeM [0 POBHOH MEeCTHOCTH?

KDHTpDJ’IhHhIE BONPOCHLI N 3aaHNA CrauaH ¢ vk.com/material100

Y10 HazbiBaeTcH nepece4eHem aOByx MHOXecTB? DﬁhEﬂHHEHHEM AOBYX
MHOXECTB?

WN3o0bpasnte Ha KOOpOAMHATHOW NPAMOI M3BECTHLIE BaM BMOLI YMCNOBLIX
npomexyTkos. Hazoeure v 0603HaYLTE MX.

YT0o HasbiBaeTca peleHvem HepaseHcTsa? HABNAETCHA NW pPelueHWeMm He-
paeeHcTBa 3x — 11 = 1 yucno 5?7 uucno 27 Y10 3Ha4NT pelwnTe Hepa-
BEHCTBO?

Y70 HazwBaeTcH peweHrem CucTemMsl HEpaBEHCTE'? HAenseTca nw peLwe-

[2x +1 >3,

HUEM CUCTEMBbI HEPABEHCTB 131_ <10 yucno 37 yucno 5? Yto 3HauuT

pPelnTs CUCTEMY HEpPABEHCTB?

ﬂ.ﬁ.‘-ﬂ mex, Kmo xowem 3Hams OoJbule

41. [lokazarenbCTBO HEpaBeHCTB

OamHe 1“3 NPHEMOB JOKABATEJNBCTBA HEDABEHCTB COCTOMT B TOM, 4TO
COCTaBJAIOT PAZHOCTE JeBOH H T[I]B.Bﬂﬁ qacTeil HepapeHCTBEA H TIOKa3bI-
BAHOT, YTO OHa CoXpaHAeT 3HaAK IMPpH nobBIX YEa3aHHLBIX 3HaAYeHHNAX IIe-
pPEMEHHBIX. JTOT NPHEM BaM ViK€ NPUXOAHJI0CH NPHUMEHATH B MPOCTHIX
cayduaax. Iloxasxem ero NpaMeHeHHe Ha fonee CIAOKHOM napaMepe.
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Mpumep 1. Hoxakem, 49TO

2Ja+ 1> Ja+ Ja+ 2 opu a = 0.

» CocTaBMM pAa3HOCTE JIEBOM WM NpaBoil dacTeil HepaBeHCTBA W Ipe-
obpaszyem ee:

2a+1-Ja—-Ja+2-(Jat+1-Ja)+(Ja+1- Ja+2).

Ina Toro 4rodLl OIEHHTH COCTABJEHHVIO PasHOCTB, KayKAoe M3 BEI-
pasxeHHii, 3aNMCAaHHBIX B CKOOKAaxX, mpejacTaBMM B BHJe ApodH co
3HamMeHareneM 1 ¥ ocBODOAMMCA OT MPPAILHOHAJIIBHOCTH B €€ UHCJIH-
Teae. lloayaum

) ) JET= s, =T
(Ja+1-Va)+(Ja+1-Ja+2)= ——+ -

1

C(Ja+ 1= ) Ja+ 1+ Ja) +{,ja+ 1-Jat 2)WJatl-Ja+2)

a+1+a Jari+fare

1 1
=‘.la+ +£_\;5+1+\.'E+2'

Tak kar QyHEULHA y=\r’; ABJIAETCA BOapacTarleil, CfyaggaMeausatenal100

TeJbL HepPBOH ApodN MeHbINE, YeM 3HAMEHaTeNbL BTOPOI, T. €. mepead
apobe Ooawsine Bropoi. CnemopaTenbHO, PA3HOCTHL japobeil apiasercs
MOJOMHATENbHON., 3ajJJaHHOEe HEePABEHCTBO JAOKA3AHO. <

Emé oamH npuéM A0KAasaTelbCTBA HEPABEHCTE COCTOMT B TOM, 4TO-
Obl MOKa3aTh, YTO JAHHOE HEDABEHCTBO CJEAVET M3 JAPYrHX HepaBeHCTB,
CHpaBeAJIHBOCTE KOTOPHIX HM3BECTHA.

IHpumep 2. Horaskem, uTo
(a® +be)(b® + ac)c® + ab) = Ba'b’e®, ecnrm a > 0, b > 0, ¢ > 0.

» Uz cooTHOUMIEHMA MeRJAY CpPefHMM apu(MeTHUYecKHM M CpPeJIHHMM Ieo-
MEeTPUYeCKHM JBYX MOJOKHUTENbHbIX YHCes CJAefyeT, YTo NpH yKasaH-
HBIX SHATEHHAX HNepeMeHHBIX

2 - pr . 2
a® +be S "Ia‘abc', b+ ac > bzﬂ'c, c ;ab S "ezab.

2 2

HE]JE‘MHOH{HE 2TH HepPaBeHCTEBEa, INOJYVYIHM, YWTO

a2|2br.‘ . b -Eac . e |2mh = 'radf?"(.'d.
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OTciona ‘ . s s o
(a* + be)(d* + ac)(c® + ab) = Ba’b’c”.

HEPEBEHC’I‘EO AdOKa3aHO.

B oraenbHBIX caydadx yAaeTcA AOKA3aTh HEPABEHCTBO, HCIOIb3YHA
HEKOTOpbie OYeBHHLIE COOTHOIIeHHA. B KadecTBe TaKnx OUeBM/HBIX CO-
OTHOIIeHWIT MoryTt ObITE B3ATHI, Hanpumep, taxkme: (1 + a)” = 1 + 2a

1 1
npu Jaw0boM @, He PABHOM HYJIHO, ﬁ{; npu ¢ = 0, \/x +2 > Jx +1

opH x = —1 | T. 1.
IIpumep 3. Jlorkamxem, uTo ABOHHOE HEPABEHCTBO
Jx+l= J}_{-l—{ﬁ— Jx —1
2y
BepHO npH gdwobom x = 1

b 3aMeHHM Ppa3HOCTH Jx +1-+x u Jxr —Jx -1 cooreercTBenHO

PaBHEIMH MM JApobAMH :

1
H =N
1.'x+1+w.."'; w."(;E+\.'x—1

Torna zamHOe He-

PaBEHCTBO IIPHMET BHJI

1 ¢ 1 y 1
Jerl+dr T2l Ve —Je-1

Tak Kak X +1>vx m Jx> Jx—1 nmpw x = 1, To

CrauaH ¢ vk.com/material100

1

1 1
— — I —~ e —
Jx— +Jx EJ;r w,,"rx+,||'x—1 ZJx

1 1 1
T. £. < < i
Jx+1 =x 2+x \.'x+,fx—1

HEPH BEHCTBO OOKAa3aHO.

IIpumep 4. Hoxamem, dTo npH mwdoM HaATyYpaldkHOM 71 > 1 BepHO
HepapeHCTBO
1 1 1 1 1
n+1 o n+2 - '"+2n, 1 - 2n }E'

b OueBHIHO, YTO IIPH J0OO0M HATVPAJbHOM 72 > 1 BepHBI cleIvIoOIiue
HE[]HBEH[:TBH:
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CrnmageiBas TOYJIEHHO ITH HepapeHCTEBA H H}}HEHBHHH K JIeBOH H

” 1
MpaBof HacTAM MOJYIEHHOrO HEpaBeHCTBa Mo -, OvaeM MMETh
n

1 1 1 1 1 1 1 1
ﬂ+1+ﬂ+2+ +2n, 1+2n. ?rr.+25+ +2ﬂ+2ﬂ_

o

n pas

OTcroaa

1 1 1 1 1
nl1+nl2+'“+2r& 1+2ﬂ,}§'

HEP& BEHCTBO JOKAa3aHO.

ynpaxHenus

1004, oxamxHTe HepABEHCTEO:
a)a®+b>+ 4= 2a+ b+ 1) 6) da® + b° > 4(a + b — 2).

1005. Hoxaskwurte, uto ecnu x = 0 uw y = 0, To:
F 2
e |
a) S+ 5>+ = 6)
y X x oy

e
te

I I, S )

ol
% |

CHauaH ¢ ‘JK,CGTT'I_-'JHTH{E'{’EBHQE'
1006. | Hora:xure, gyro npu @ = 0 1 b > 0 BepHO HEPABEHCTBO!
a) (a + b)ab + 16) > 16ab; 6) (a® + 4b)(4b + 25) > 80ab.

1007. okaxxkuTe, 4TO:

a) a+b+ﬁ+'-"_|_“!:c;?6, ecima > 0,b>0, ¢ > 0;

c a

) (L +all +b)1+¢)=24,ecina =>0,6=0,¢c=0muabc=209.

1008. | HokamuTe, 970 Ky0 TMOIYCYMMBI JI00LIX ABYX TOJOMKHTEIBHBIX
YHCeJ He IMPEeBOCXOAHT HOJAVCYMMEI HX Ky00E.

1009. | TokamxuTe, ™TO

Jla+ e)b+ d) = Jab + Jed,
ecim a = 0,6 >0,¢>=0,d=0,

1010.  Hoxasxwure, ato mpu a = 0, b = 0, ¢ > () BepHO HEpPABEHCTBO

8 .1 .1 . 1
a+b+ec a+b b+e c+a
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1011, HowraswuTe, uwTto ecou x + y + 2 = 1, To
J4x+1 + J4y+1 +\/4z—|—15~f-. D.

1012, JMowxaxwTe, ¥To npH modom ¢, Sonnimem 1, BepHmo HeparelcTBO

f{\/a-l—l—\[a—l.

1013. BernocwneawceT paccddTals, ¢ KaKoW CKO-
POCTBI) OH JOJKEH eXaThk M3 MOoCelKa B
ropog B 00paTHO, 4T00BI, HPOOBIB B IO-
posic TOaYUAca, RCPAVTLCA B TOCETOK ®
HAMeUeHHOMY cpory. OIHAKO Ha OYyTH
H3 OOCEIEA B ropog OH €Xad GO CHEOPO-
CThIO, Ha 2 KM,/9 MCHLIICH HaMedeHHOH,
4 CIIVCTs II0JYaca BOBBpallalcd H3 Iopo-
O B IMOCETOK 0 CHOPOGTBH), HA 2 RMI.:"I'-I
0OJRIITCH wWaMedennod. Yemea JW Beso-
CUIMeJHUCT BEePHYThHCA B OOCEJOK K HasHa-
YeHHOMY CPORY?

AdononHurenbHble ynpaxHeuus K rnase |V

CxauaH ¢ vk.com/material100

K naparpady 11

1014. Joxa:RUTe HEPABEHCTEBO:

a) (by — 1)y + 2) < By + 4)(2y + 1);
6) (3y — 1)(2y + 1) > (2y — 1)(2 + 3y).

1015, Jloxa:kuTe HEPABEHCTBO:
a) (x + 1V = 4x; B) 4(x + 2) = (x + 3)® — 2x;
6) (3b + 1)° = 6b; D1+ (m+ 2)°>32m - 1).

1016. BeprO I3 HEepaBeHCTBO:

a) 7+ 26 < 2+ /35; 6) 46 +2>23 44427

1017. Jloka:xuTe HCPaRerCTRO:
ay @ + b2+ 2 > 2(a + b);
B)a +b8°+c+5>2a+ b+ o)

1018.  a) Horaskure, uro upu @ > 3 3HAUEHUE BhIPDANEHUH

':a—.'j_a'-.'j{ 3
1\a+3 a—3].1+ﬂ-|

OTPHUILATEIBHO.
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6) Horkayxkure, uTO IpH y = 1 3HaYeHHEe BHIPAKEeHHUA

W +3

=1

o1 y-8
Y-y y-1,

2
y
TIIOJOKHTEeJIBHO.

1019. B mxakoM ¢aydae KATED SBATPATHT OOObINE BPEMEHH: eCIH 0H
npoiger 20 KM mo TeueHHO peKH H 20 KM OpPOTHR TedeHHT HJIH
ecii OoH npoiger 40 kM B crodueild soje?

1020. (Sadava-uccaedosarue.) MoTopHas IToaka OPONLIA B OJHH JeHb
HEKOTOPOC PacCTOANNE TI0 TEUCHHIO PeKW W BepHYJIach o0paTho.
B apyroii meHep OHA OpOILJia TAKOE Ke PaCCTOAHHE 10 TeYeHHIO
DoJiee OBICTPOI pPeKH M TAHKKEe BepHyIach o0paTtHo. B Earkoil uz
el Jojika 3aTpaTiga Ha Bech MYThH DOMRITIC BRpeMeHH?

1) Bricka:xuTe npelllofo:keHne 00 oMHIaeMOM OTEeTE.

2) Beegure 0bosHAYeHMS!

X KM/Y — CHKOpPOCTL JOJAKW B CTOSYCH ROJC;

Y KM/9 H 2 EM/4 — CHOPOCTH TeYeHHHA [epBOH M BTOPOH peK;

5 EM — PACCTOAHAE, Ha KOTOPROE OTIIIHIBATA JIOOHA.

3) danmumuTe QOPMYILT AAA BRIYHCICHWA RpeMeHd f v w f, |,
3aTpaueHHOTO JIOOKOH Ha Bech OVTh B KamKIbIM M3 JTHeMH.

4) Haiigure pasHOCTE #; — t, I, OOEHHUE €€, OTBEThETe HA BOIPOC
3aavau.

5) IHoaTeepnuiaock JH Ballle OpeanoJjoxenue? CxayaH c vk.com/material100

1021. Benocunegucersl CMHPHOB 1 AHTOHOB OTHPABUIHCE OJHOBDEMEHHO
u3 ToCENKA B ropod M, npolsIB B TOPOJAE OAUHAKOBOE BPEMHA, BEp-
HYJIHCE B ImMocélok. CMHpPHOE B ropold WM cOpaTHO eXalJl €O CHOpo-
eTbio 15 xM /4y, 82 AHTOHOB B ropoji Xaj co CROpPOCThIO, HA 1 KM/ 4
Dosrsrmiei, vem CMWPHOB, a BO3Rpanmaigcsd €O CKOpocThio, Ha 1 kM9
MeHBIIeil, yeM CmupHOB. KTO 13 BelocHIOeZHCTOEB BepHYJCA B
IOCEN0OK paHblie?

1022, Moxamure, HTO MOAYIEPHMETP TPEYTOALHHUKA OOJBITE AJUHBI
KaIoH U3 ero CTOpOH.

1023. CpapEuTe ILIOIIALER EBAIPATA € ILIOIIAJBI IPOH3BOJLHOIO IpA-
MOYVT'OJIBRHHEKA, HMEHINETO TOT Ae IIEPHMOT].

JALUTE HepageHCTEBO!
a 3 o~
aya” + ab + 5 = Q;
6) a? — ab + b% = 0.
1025. Homazmure, uto npa a > (} u b > () BepHO HEpPABEHCTBO:

) @o i+l g G ot

b
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1“26. H[:HO.?IIJH}?}I COOTHOIIICHEAEe MeEXEIY CpRDelIHITM H.]]Hti)METH‘IE‘(!HHM %A
CPETHHM TCOMETPHYUECKHMM JIBYX MOJOMHTEILHLIX WHCEM, JA0Ka-
HHTe, dTo Opu a = 0, & = 0, ¢ = 0 BepHO HepaBeHCTBO:

L b . ey
b a2 | e
a) ac+ -z 2ab; 6) (1+~—|‘1+— 1+ = =8,
e L be ) ac)  ab)
1027, Cmapunnas sadauwa (us wnuzw «Havaaa» Eexauda ). Joxaxn-
o C
Te, UTO ecAM @ — HaHGOIbIIee UMCJO B MNPONOPUUH = —, TAe
} i

¢, b, ¢, d — TMOMORHUTENLHELIE HHCIA, TO BEPHO HEPABCHCTED
i+ d = b+ e

1028. HapecTHo, uTo 12 = y = 16. OneHnTe 3HaYeHHe BLIpAMKeHH:
a) —0,5y;  6) 42 — 2y;  B) ?lﬁ' 2.

1029. OugenuTe 3HaUYeHHe BLIPpAMEHMA:
a)a +2b,ecmm 0 < g << 1w-—-3 <b = —2;

ﬁ} %a_ b1 eIl | < a = 1” 1 14 2l = 15'

1030. OngenuTe HNIHMHY cpelHell IHHHE TpevroldbHHEa ABC, KoropadA
OapajgjaensHa ctopoHe AB, ecnn 10,4 < AB < 10,5.

i Ciauan £ vk rom/material10C
1031. Ouenure QAMEY CPegHeil JMHUM TPAIELMU ¢ OCHOBAHUSNE f CRfOT/Mmatenalion
H l': CM: CCJTH 3)4 "'{. iiI g— 315 .H- 6?2 -\-{"' E x{.\_ 613'

K naparpady 12

1032. a) Ilpuragme:RuT a0 opoMe:xRyTRY [8; 41) umcno 40,97 MoxxHo
TW VKazaTs 9Iucao, boranrmee wem 40,9, npuwnajmeskarniee 2TOMY
OPOMERVTHY?

0) CymectByer au B mpome:RyTre [8; 41) Haubonsinee 9HCIO;
HAMMEHLIITeE TUCTOY

1033. a) MMpumaane:xuT g npoMexyTRY (7; 17] uneno 7,017 Momuo
JIH YKas3aThk YHCJI0, MeHbHIee ueM 7,01, mpuHagIexallee aTOMY
HPOMEEVTEY?

0) CymecTsyer w B mpoMekyTre (7; 17] mawmMennimee 9HCTO;
HauOouiblIee YHCIA0?

1034. VeamunurTe, eclIH 2T0 BOSMOEHO, HAHUMeHLIIee W HaHOOILIIee WI-
Cid, HPHHANJIEHAITNe IPOMEeXYTEY!

a) [12; 37]; 6) [8; 13); B) (11; 14); r) (3; 19].

1035. Bepno am, 4To:
a) (—5; 5) N (=3; 2) = (-3; 2);
6) (4; 11) U (0; 6) = (4; 6);
B) (—00; 4) U (1; +o0) = (—oo; +oo);
r) (—oo; 2) N (=2; +o0) = (25 2)?
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1036.

HafignTe nmepecedenne U 00LeIHHEHHE:

a) MHOMKEeCTBa IeJbIX THCEeT W MHOMKEeCTBA MOJOKHTENLHBIX TIH-
cesl;

D) MHOMKECTBA NPOCTHIX YHCE ¥ MHOMECTREE HEYETHRIX HATYVPAJL-
HBIX YHCEe.

1037. fApusercs jau uucio 19 pemieHneM HepaBeHcTBa x < 57 VEHa-
KUTe Kakoe-HUOYABR uYmenao, Ooabmee 19, yaoeneTBopsAmwiiee
ATOMY HEpPABEHCTBY.

1038. Sipmgerca au umcao V11 pemenmem HepaBeHcTBa x > 3?7 VEa-
HATE KaKoe-HHOVAL UHCI0, MeHBIIee V11, yaosiaeTsopsiomee 5To-
MYy HepaBeHCTBY.

1039. Pemure HepaBeHCTBO:

a) 0,01(1 - 3x) > 0,02x + 3,01;
6) 12(1 — 12x) + 100x > 36 — 49x;
B) (0,6y — 1) - 0,23y + 1) < by — 4;
r) é}(ﬁx+ 4) - H(12x— 5) < 4— 6ix;
n) (Ba + 1Ma - 1) — 3a* > 6a + T;
e) 15x% — (5x — 2)(83x + 1) < Tx — 8.
Cravad ¢ vk.com/material100
1040. Ilpu KaxHuxX 3HAUeHHAX @ BepHO HepaBeHCTBO:
a—1 ., a+1 ! 1-2a¢ , 1-ba,
a) . -1 5 +8; R) 3 2 = 5
da-1 a-1_ o a2 Ba 3a-1 2u—1cf
o) =g~ 3 = % ) 5 3 T

1041. PemmnTe HEPABEHCTRO!

x 05, x 025  x 0125 Bx 1-x .
a) ek s < O 6) z 5 : §

1042. Haiizure Bce HATYPAILLHBIE YKCJA, VAOBISTEOPAIIHE HEPABEHCTEY !
a) 3(0—4x)+ 2(14 +x) > 0; 6) (x+ 1)(x—1)—(x*—3x) = 14,

1043. IIpu kaxux sHAYEHMAX X:

a) sHaveHHe apobm 31;; OoJbIe COOTBETCTBYIOIIEro 3HAYEHHA
apobm x—_l:
4
6) anaueHue Apobu %1 MEHbIIIE COOTBETCTBYIOIIEr0 3HAYEHHHA
- 2x+ 3 9
apoom .
ILELEERVY  HepaseHcTBa



1044. Peurnre HepaBeHCTRO:
a) 2(4y — 1) — 5y < 8y + 5;
6) 6(1 — y) — 8(3y + 1) + 30y > —5.

1045. HafiauTe, OpH KAKHX 3HAYEHHAX d VPABHEHHE MMEET II0JIOMKI-
TENALALI KOPCHL:
a) 3x = Ya; B} x — 8 = 3a + 1;
0) x + 2 = a; r)2x — 3 =a + 4.

1046. Halipure, nIpH KAKMX 3HAYEHHUAX b ypaBHEHHEe HMeeT OTpPHIA-
TENLALIH KOPeH:;

a) 10x = 3b; E)3x - 1=8+ 2;
6) x — 4 = b; r) 3x — 3 = bb — 2.
1047. llpy karkux 3HAYEHHAX /M BEDHO PABEHCTBO!
a) [2m — 16| = 2m — 16; B) [m + 6| = -m - 6;

12— 6m| 10m— 35

—_— =] —_— e 17

o 12— 6m 1 ) 10m —35 1?

1048, Haiwawre npoMe:XVTKH, B KOTOpLIX yaxknus y = —6x + 12 mpnm-

HHEMaeT IIOITOEHETeNIBHEIEe 3HAUYeHHA, OTpHIATedBEHLEIEe 3HAYSHITA.
OTreer nponniamocTpupyiiTe Ha rpadmuxe.

1049, Co criajga BeIBOSHT 00JBAHKH: HelesHble maccoid no 500 gr u
megnnie maccol oo 2000 kr. Ha rpysoBHK, KOTOPRIA MOMKeT Bes-
TH He Oodee 4 T, morpyvamnu 12 SonpaHoK. CKONBKO cPéia- HHsEom/ matenalioo
MO:erT ObITh Mele3dHblx O0IBAHOK?

1050. C rypbdasel B ropoi, OTCTOALNMM HA paccrosHue 24 KM, Bbillie
OePBEIH TYPHCT c0 CKOpocThio 4 KM/ /u. Coyers 2 4 Beaeg 3a HEM
OTIpaBHaca BTOpoH TypHceT. C Kaxoill CKOPOCTBID NOJMEH HMIATH
BTOPOH TypUeT, 4rodbl JOIHATH IEPBOI0 40 ero Ipuxoia B ropoy?

1051. Ot gepeenu jgo depmsl 20 KM, a or dhepmbl go crannuu 40 KM
(puc. 48). C depMBl 0 HAIPABIEHWK K CTAHOHH BBIEXAJ BeJO-
CHTICJIMCT CO cKOpoCTRIo 12 KM /a1, OamoBpeMeANo W3 JICPCBRHHT Ha
CTAHIIAI 4Yepes (hepMy IO TOHU e Jopore OTIPABMJICA MOTOIH-
rEamer. C Karoil CKOPOCTHH) JOJMEH eXATE MOTOMUEINCT, ITOOB
MOTHATH BEeJOCHOEJHCTA A0 ero OmpHe3ja Ha CTAHIIHIOY

20 kM 40 kM
. A . A .
Heperasa Pepma Cramunsa
Puc. 48

1052. Ocaosanue papHoDegpeHHOro TpeyroilbHurEa pasHo 20 c¢m, a ero
nepumMeTp He nperocxonuT 46 cv, Kakoma nnvna OOKORoO# cTopo-
Hbl TPeyTOJIbLHHEA, eclIH H3BecTHO, UTO OHA BREIpasKaeTCd IeJbIM
YHUCJIOM CAHTHMETPOB?
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1053.

Pemmure cucre MY HEPABEHCOTR.

[0,8x— 1< x+ 0,4, ﬂ[ag—zmp+m—3f<x,

a) 12 -8x<5x+1; 15x—4>4-5x

6) 25x-0,12>0,6x+0,07, 5 (K= DEx =15 5 B ¥,
1-2x>-x-4; 3x—0,4< 2x-0,6;

[2x+14¢3r? [1+1T“>m‘]_a
e 3 6
12::}3— 1395—;-}4.
1054, HaiigwTe 11ennic Permenua CUCTeMLI HCPABCHCTR:
Jﬁx(x— 1) — 3x(2x — 1) < x,
10 o —-3.7<0,2¢ - 0,7;
5) | 0,7x — 3(0,2¢ + 1)< 0,50c + 1,
10,3(1—x) + 0,8x =x +5,3;
[%wx—2)+%uzx+n>n,
B)
1 2 ]
l f {141" B 21} T g{gx B ﬁ} i Dj CrauaH ¢ vk.com/materialioo
[uzmx 1)+ 1Bx+1)<x+58,
ﬁx 7T— L(6x - 2)> a3
z2-1 =z-4
) { Teata >2z-1,
By B 1+5y <y,
e) 4
4-y
L 5
1055. Pemmnre gBoiHOe HED&BEHGTBD'
a) 9 = 3x = 18; B) 3 = —1 < 4;
ﬁ}l{gx_lﬁz; L5 1)
3
1056. a) Ilpun KakHX X 3HAaUeHHe BRIpameHHd 2X — 4 IpHHAIISEKHT
uHTeppany (—1; 5)?
NELEENVE HepaseHcTea



6) Ilpn Kakux x 3HadeHHe ApodH ? NPHHALJIEKNAT YHCJIOBOMY
orpeary [0; 5]?

B) Ilpn kakux x 3HadYeHHdA (PYHKIIAM y:—%x+8 IPHHAJIEHAT
uaTepBaay (—1; 1)7?

r) IIpn Kakux x sHaAYEeHHA cllj;HRu;HH y = —-2,bx + 6 npuHangne-
AT uHcJI0OBOMY oTpesry [—6; —2]?

1057. Haitnwre TOJ0KHUTENLITLIC 3MAYCHHS I, VIORJICTROPATONIIIG CHCTE-
Me HepapeHCTB:

13(y—1) —4(y +8) <b(y +5),

11,201+ 5y)— 0,2 < 5(1 — 3y) — 3y;

jla(u 4) - 14{u N <yy-9- v’
%) l —y::-]f-l——':
3 (i
[(zu ~1)(8y + 2) - 6y(y — 4) < 48,

B) 1y-1 6y+1
lg T—l«:ﬂ.

1058. Hailignre OTPHUATENBHBIE 3HAYEHHUA {f, VIOBJAETBODSHOIHE CHCTE-

HME RopRucHiTs Cradad ¢ vk.com/material 100
5y -1 -1

a) [ 6 2 20 6) |w+6)5-y)+yy—1)=0,
h_ y+4 o, 10,3y(10y + 20) — 35 + 30 >0.

1059, TIpy xakHuxX 3HAUEHHAX @ YDaBHeHHE
*— 4dax + 4a®* - 25 =0
MMeeT JBAa HKOPHSA, KamAblil U3 KoTopeiX Ooabime 27

1060. IIpym xagux sHAYEHHAX b yYDABHEHUE
2 —[EE?—E]JC-I-EF - 26 =10
UMeeT ABA KOPHA, NpHHALJIeXKaniue HETepBany (—5; 5)?

1061. Ecam TypHceTHE OVIVT NMPOXOJHTE B JeHL Ha 5 KM DoJbIne, dYeM
celfiyac, TO OHHU IpoHAyT 3a 6 THel paccrodAHHe, Donbinee 90 K.
Ecnn e oHH DYVOYVT OPOXOJHTE B J€HL HA D KM MEHBIIE, TO 34
8 ITHell OHHM OpPOHAVT paccTogHHe, MeHBIIee 9 xmM. CKOIBKO KH-
JIOMETPOR B JeHb NPOXONAT TYPHCThIT?

1062, Ilepey®o NOIOBHHY HYTH HOes ] LIPOII&EN co cropocTbid 60 KM/,
a 3aTeM YBeMWUHI cKopocTh., Kawoll morsa OLITE CKOPOCTL TOe-
3ga EO BTOPOH MOJOBHHE IYTH, €CIHM H3BeCTHO, UYTO ero cpelHAA
CHOPOCTL HA BCEM YYHACTKE HE IIPEBbIIANS (2 KMm/u?
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EEERY DYHKLUN

@yHKUMA — O0OHO W3 BaXHEWWWX NOHATMIA maTtematuku. [lepeoe
npeancragneHwe o 3TOM NOHATMKM Bbl NMONYYUNWU NPU U3Y4EeHUKU anredpol
B 7 knacce. Tenepb 3HaHua 0 dbyHkumax GyayT pacluMpeHsl: Bbl paccmo-
Tpute obwwe ceBoncTBa GyHKUWK, M3YyHUTE HEKOTOPbIe KOHKpPEeTHblie BMAbl
¢)')FHKLI.HFI, NO3HaZKOMWTECL C HOBbLIMI MOHATUAMKW, NPW 3TOM ocoboe BHu-
MaHwe OyaeT yaeneHo NoHATMAM Bo3pacTawowen v yboisawowen hyHKuMiA.
Hoewin matepuan OygeT wanaraTteCA € ONOPOW Ha rpadukn QyYHKLMA.

CxauaH ¢ vk.com/material 100

FBE] ®YHKUWS U EE CBOMCTBA

42. Oyvkuyusa. OGnacTte onpeaeneHus
M MHOXECTBO 3HauYeHun PyHKuum

HanomHuM, 4T0 03HAYAET TEPMUH (PUHKULA:

GVHKMACH HaznIBATOT TAKYIO 3aBHCHMOCTE TIEPCMEHHON I OT Te-
. peMeHHOH X, IIpH KOTOpOH KaMJOMY 3HAUEHHIO IepeMeHHOH X
CGGTBETCTB}TﬁT EIHHCTEEHHOE 3IHAYEHHE HE[]E_MEH_H[]fI L.

TlepeMeHHYH) X HASBIBAIOT HE3QSUCUMOUL NEPEMOHHOL UIH ApP2YMEeH-
mom. llepeMernnyio y WaskIBAIOT sasucuUMol nepemennoit. l'oBopaT Tax-
e, UTO AePeMEeHHAA § ASAAECMCA PUYHKUUCH om AepeMeHHol x. JHade-
HIIA S3ABICIHMOMN IIEI.]HMEHH[]ﬁ HA3IBIBAHKIT SHOAYEHIIAMLU @JyHEI{;Mu.

Ecni 3aBMcHMOCTE TCPEMEHHONW I OT TICPeMeAHON X ABIACTCA PyHK-
OHeid, TO KOPOTHKO 9TO 3AIlMCHIBAIOT TaK: i = f(x) (uurawT: «Y papHOo [
or x»). CumBorom f(x) o003HAUAIOT TAKMKEe 3HAYEHMe (WHEIHH, COOT-
RETCTRYIONCe 3HAYCHWIC ApPryMeHTa, PaBHOMY X. _

Ilycrs, HanpuMep, QYHKLIHA 3agaHa QoOpMYyJIol i = 2x® — 6. Toraa
MOKHO 3ammcaTth, uto f(x) = 2x° — 6
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Hafigém suadenuss GyVHEKOUA [ a8 sHaYendid X, pasasix 2,5 o —3:
f(2,5) = 2 - 2,5° — 6 = 6,5
f(-8) =2 (-8 - 6 = 12.

SamerumM, 4To B 3anucH Bujga i = f(x) Bmecro [ yvoorpebasor 1 apy-
rie OVKBBL &, @ H T. 1.

Bee sHaueHMd He3aBUMCHMON lepeMeHHoM o00pasyior obidcme of-
pedesenus pynruuu. Bee 3HAYEHUS, KOTOPHIE NPHUHUMAET 3aBUCHMAS
nepeMeHHasd, 00pas3viOT MHoMcecmeo snavenull pynwuyun, 0dlacTs onpe-
gesieHud PYVHELHUM IIPUHEATO 0003Havars cumboaom D{f), a mHommecTBO
3HAYEeHWH (ZVHKIHA — cuMBogaoM E(f).

DOyEENHAE ¥ = f(x) cuMraeTcda 3agjaHHON, ecIH YKasaHa o0JacTb
oupejeieHus QyHELIMY M [IPABMIO, COMMACHO KOTOPOMY KAMJIOMY 3HAYE-
HUI0 He3aBUCHMON TEepeMeHHOH CTARMTCH B COOTBETCTEBHE eIUHCTBEHHOE
3HaYeHHe 3aBHCHMOHN nepeMeHHOH. Ecam dyvHrmEa ¥ = f(x) samana pop-
MYJ0H 4 e€ 00JacTh OUpelelleHHd He YHKA3AHA, TO CUMTAKT, 4T0 001acTh
onpeAeTeHus (PYHKIIUH COCTONT W3 BCEX JHAYEHHWI TMepeMeHHOH X, OpH
KOTOPBIX BHIpa:KeHHe [(X) HMeeT CMBICH. _

Haupumep, obuacrsio oupegeienus Gyaruuu f(x) = 5x + x° asis-

eTcd MHOMKECTEO BCeX UHCes; 00JacThio oIpeleleHHS (VHKIHH g(x) =

2
= T + 3 CJAYEHT MHOKECTBO BCEX WHCEJ, KpOoMe -0

Obaacte onpefeneHnsa (PYHKIMM, ONHCHLIBAIOIIEH peaJbHBIH NOpo- o
Lece, SABHMCHT OT KOHKPEeTHBRIX YCIOBHM ero IpPpOTeKaHWHA. CraqaH ¢ vk.com/material100

Haupumep, saBucuMoOCTb AJNHHBL { HENE3HOIO CTEDHHHA OT Temile-
paTyphl Harperanus t BrIpamaercs (opmymnor [ = (1 + ai), vae {;, —
HadalbHAd NIHHA CTEePKHA, a & — HKod(PPHUIHMEeHT JHHEHHOTO pacuIH-
peHus. Yrasannas dopmyia MMeer CMbIcH LUpH JM100bIX 3HAUEHUAX f.
Oamaxo 06/acTeEIO ONpeAeTeHua (PYHRIHN { = f(f) ABISEeTCA TPOMEKY-
TOK B HECKOJBKO AECATKOB TPaIyCOB, IJIA KOTOPOTO COPABCIJIHB 3aKOH
JHHEMHOI'O pacLUMpPeHMs.

I'pagurom PyHKyUU HAIBIEACIMCA MHONECMBO BCEX MOYeK Koopdu-
HAMHROL NAOCKOCTMU, ADCULCCH KOMOPHIX PUGHbL FHAYEHUSAM AP2YMEH-
ma, @ opounRaGmMbl — COOMEEMCMEYIOWUM FHAYCHUAM PYHKUUL.

Ha pwevake 49 wmzodpamén rpagvi dgyaxmuw y = f(x), obmacTeio
oHpelelleHHA HKOTOPOH HABIAETCA OTPE30OK

[-3: 7]. C momomsi rpadmea MosxHo Hailm- [ [ | | WA
TH, HanpuMep, 9to f(—3) = -2, f{0) = 2,5,
f(2) = 4, f(5) = 2. HauMeHbIlee sHaueHIe 4 - 8 Y = fx)

(hvHRIIME paBHO —2, 8 HAUDOIBIIEe PABHO 4, 7
OpH 2TOM JHboe uHcI0 oT —2 no 4 aBiagercd
3HaYeHHeM JaHHOH (QVHKIIMH.

.

P,

R =
pd
o
o
-3
Ry

TarHaMm {}ﬁ[]H.BUM, MHOMECTEOM JSHAYEe- _'}’ I
HAH (GVHRKIHE I = f(X) CIVEHT OTPe3oK AT
[—2: 4]

Puc. 49
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a) WA 6) LA
Y=kxtb
(k>0) b b
y=kx+b
(& =0)
0 X 0 x S
0 x
Puc, 50
Panee 6b11M paceMOTpeHbl HEKOTOPBIE BUBI
thyHRIITIL: Puc. 51
JTUHeHHadg (PYHKITHA, T. ¢, QyHUKIIua, 3ajannaad
opMmyaoii y = kx + b, rtne B u b — HekoTo-
phble UKHCILA;
OPAMAS OPONOPIHOHAIBHOCTE — YACTHRIM CIyYHal THHEWHOHN (DVHKIHH,
oAa samacrcs dopmymoit ¥y = kx, e k & 0; i
obpaTHad IPOOOPHHOHAIBHOCTE — (MVHEOHA I = > k= 0.

I'padburom dyarouH i = kx + b cay:ruT opavad (puc. 50, a). O0-
JACTEH) OIIPEJETEHITA ATOH [t]}THH.H,I-III SABJIAETCH MHOESCTBO BCEX YHOCEII.
Muo:xecTBO 3HadeHHH »ToH PYHKIHMH npH £ 7 ( ecTh MHOMKECTBO BCeX
yuces, 4 npu £ = 0 eé MHOMECTBO 3HAYEHUH COCTOMT M3 OUHOIO MHET sterial100
aa b (puc. 50, §).

I'padhur hyvERIUE § = ; HaswIBAETCS 2unepioaoit. Ha pucyare 51
uzobpameéd rpadur QyHKUHU f = % ana kB = 0. Obunacres oupejeieHus

aToi (DYVHKIIMH €CTh MHOJKECTBO BCEX 4YHCEeJ, KpOMe HYJIf. JTO JKe MHO-
FKEeCTBO ABJAETCA W MHOKECTBOM €€ 3HadYeHHH.

PDYHKIMAME TaKOTO BHAA ONMCBIBAIOTCA MHOTHE peaJbHBIE ITpo-
mecckl ¥ 3aKOHOMEPHOCTH.

Hanpumep, npamMoii ODponopHnuoHAJIBHOCTBI HABJIAETCA 3aBHCH-
MOCTE MAacchl Teyma m oT ero o0wmémMa V mpd mMocTOSHHOH MIOTHOC-

™ p (m = pV), 3apUcHUMOCTb IJHHB OKDYxHHOocTH C oT eé paauyca R
(C = 27R).

DEPHTHDﬁ NponmopuHoOHAJIBHOCTRH) ABJAHETCHA 3aBHCHMOCTE CHJIBI TO-
ka I ma YHACTHS TICTTH OT COTMPOTHRICHITA TMROBOTHTKA R TP TMoOCTOAT-

U
HOM Hallpd:HeHHIH u [I == E], Z3ABUCHMOCTE BpeMeHH {, HEOoTOopoe 3AaT-

padHBaeT pasHOMEpPHO ABHMVIIeeCA TeJO Ha OpoxXoxIeHHe 3aJaHHOI'O

)

< |

uyTy §, o7 CHOPOCTH ABMMEHUH O (t =
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a) yA B) Uk
y=x*
Yy=x
1_/’/1
0 1 X 0 1 x
[y
ﬁ} i y:Ij r}
1..
0o 1 x -
X
Puc. 52
i Cxauad ¢ vk.com/materiallno
Bel usyuanu TaHmke QYVHKOHH, s3agaHHble GopMydaMu i = X,

y=2x, y=+Jx.,y=|x Ux rpadurn msobpaskeHn! Ha pucyHEe 52.

YopaxxHeHus

1063. Dyuxnusa sagana Gopmynoi fx) = —3x° + 10, Hadigure;
a) f-1; 8 £y e /(L)

1064. Haitgure f(0), f(1.,5) u f(—1), ecan f(x) =

[ ]

x_n'a
x*".}.&

[+ ]
"

1065. HssectHOo, uTo f(x) = x° — 10. Haiigure:

a) f(5); 6) f(4); B) f(2); r) f(-3).
1066. IIyern ¢(x) = x° + x + 1. Haitgure ¢(0) + o(1) + o(2) + ¢(3).

1067. HazpecTHO, uTO fl(x) = —Hx + 6. Haligure 3HaueHHe X, OIPH KEOTO-
PO
a) flx) = 17; 6) f(x) = —3; B) f(x) = O.

1068. HaiiaguTe 3HaYeHHA X, IPH EKoTopeIX g(x) = 0, ecnm:
a) g(x) = x(x + 4); 6) g(x) = ;_'i

| ~

3. DyHKUWA KW e€é cBoNCTBa 237

E
LW |



1069. CymecTsyer JH 3HAYEHHE X, TIPH KOTOPOM 3HaYeHNe (DYHKI[HH,

3aaauuaol opyMynaor ¢pfx) = ﬁj:x, pasuHo: a) 1; ©6) —0,5; B) 0?

B cayuae yTBepAMTEJNBHOTO OTBETA VKAMKHTE 9TO 3HAUEHHE.

1070. IaliguTe sHadeHHe X, OPH KOoTopoM (PYVHEKIIHA, 3ajaHHad GopMy-
aoi fix) = 0,bx — 4, upuMHMMAeET 3HAYEHHe, pasHoe: a) —d; 0) O;

B) 2,5.
1071. Hadipgure obaacTn onpeaeaeHusg (VHKITMN, 3aJanHoil QopMyaoii;
2x . 1
a) y = 4x — &; B) Y =5 _ > NY= a7
- 3 _ |

1072, Ilpupesure upumep pyvHELHH, 06acTh OLPEILIEHHA KOTOPO:
a4) MHOKecTBO BceX umces; 0) MHOMKeECTBO BCceX uUpcesa, Kpome 7.

1073. Karopa obnacTe onpefeleHudA (PVEKIHH, 3a8JaHHOKE (GopMYyJIOH:

: -1
a) y = & + 2x; ﬁ]y=—'1r+x; B) y =49+ x; r) yg=438—x?
1074, Hailigmre 0bsacTs oupegeleHns (PYVHEOHE W OOCTPOITEe €€ rpa-
k.

_ -9 B o
8) ¥ =gy 6) ¥~ =5

=5 . CrauaH ¢ vk.com/materialioo
x= +2x
1075. Tlacca:xvp METpo, BCTABIIHI Ha DCKAJATOD, COMIEA € HETO depes
{ c. I'mybuma covera A M. ¥rond HarJIoHA acKalaTopa K TOpH-
e L an
30HTAINBHOH maockoctu 307 . Bripasure dopmyioll 3aBHCHMOCTb
i or f, cCcoTV CHOPOCTE JIRMIMKCHHWA acKamarTopa papma 0,75 m/c,
Haiigure:
a) A, eciim t = 2,25 muH: 0) t, ecin i = 60 pa.
1076. HanbHoCTh nOJETA § M cHApALA (0e3 yuéTa COUPOTHBIEHUS BO3ILY-

ks
X4a), BRIOYIEHHOTO U3 OPYAHA Moj yriaoMm 45 K TOPH30HTY, 3aBH-

CHT TOJBKO OT HAYaIbLHOH CHOPOCTH cHapAala U, M/C H MOMKeT
F

v :
OBITE: HaligeHa II0 QOpMYIIe § = ?” (g = 10 M;"c‘?]. Haijigure:
a) s, ecnu v, = 600 m/c; 8) v,, ecaun s = 24 kM.

1077, (ra patomst 8 napax.) Yramure o0JacTh onpeieieHud (QyHH-
IIHH, 3AJAHHOH (DOPMVIIOH:

-

et 2 " — 2 £ -

8 ¥ =T+’ B)y = + (lxl-1;
48 :

0) Y= N y=.2-x-3x.

1) PacnpenennTe, KTO BHINOJHAET 3aJaHUA a) ¥ B), a KTO — 3a-
naHusa 6) m r), ¥ BRIMTOAHHUTE HX.
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2) O6maAcHuTE APYT APYTY, Kak BB /4 I!uf|=|§'txl}—
paccy:KAaaH NPH HAXOKIAeHMH obia-
CTH onpeneneHuds (PYHRIITMH. 7 ‘w\
3) McnpassTe omimbKH, ecjam OHH 0O-
NYIIeHEbl. |

1078. Ha pucyare 53 wuzobpased rpaduk | 1
pyaRmEE y = #(x), odbaacTnio ompe- |—g
JeNdeHHd KOTOpPOoH CIYKHT OTPe3ol
[-6; 5]. C momowmsro rpadura Haili- 7
AUTEe:

a) g(—4), g(-1), g(1), g(5);
) a3HaueHUH ¥, pd Koropelix FPuc. 53

glx) = 4, glx) = —4, g(x) = 0;

B) HapbOJLIIee M HaHMeHbIIee 3HaUeHHA (QPVHRINAH;
I'}) MHOMKECTBO 3HAUeHHU QyHELMH.

..-F""'r

1079. B reuenue mepseix 10 gHell Maa yueAVKH 8 Kjacca W3MEpsLIH
armochepHoe AaBJeHNe B NoageHb. 1lo peayabTaTaM H3MepeHWH
ObL1 wocTpoed rpadguk, usodpaxxéddsiii HA pucyHreEe o4, Iloabay-
fick rpauroM, HalauTe:
a) KakHM OBLIC aTMocepHoe JapideHHe 2 Mad, o Mad, 9 mad;
0) seHb, Korga armocdepHoe jgasieHHe ObLI0 CAMbIM BbICORMM.

..... i ] .
I 2 Ceatat-¢-vieqom/material 100
| MM PT.CT.

o
758 b
756 i
7;5% floy -

a i)

Piuc. 54
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1080. IloctpoiiTe rpaduk (PyHEEIHH, 3aTaHHON (QOPMYIONA:
a) f(x) = 1,5 — 3x;
B) flx) = 4,5x;

B) f(x) = -

1
P} Hx) ===,
VEamuTe []ﬁJIEi[:TL {]HpE,I[E.HEHIIH H MHOMECTBEO 3HAUSHNH [i]}?HI{'
TIHH.

1081. HaiiaguTe MHOMECTBO 3HaAYeHHH (QVHEINH:
a) fix) = 2x — 1, rae 1 £ x £ 4;
0) glx) = —38x + 8, rue —2 = x = 5.

1082. Mcnonesyva pucvHOK D52 Ha c. 237, yramure 00aacTs onpegeie-
HHAA W MHOMCCTBO 3HAYCHWH Kamaol w3 QyHRITmI

" il = =
U=, =5 = a3 =&
1083, Haiigmre o67acTh OMPEOJCTCHWS W MHOMKCCTRO 3HAYCHWH (hyn-
% +1
1084, Ilepumerp pasHODEIPEHHOIO TPeyroIbHUKA ¢ ocHoBanuem 20 cm
ZaRMCHT OT JIWHEI X (cM) DOKOBOW CTOPOHLI. 3aJaiTe(hopMyaRiha=rial100
(GVHRIINIO, BRIPAKAKIIVIO 3TY 3aBHCHMOCTE, 3Hasd, YTO IepHMeTD

TpeyroasHuEa He npesocxoaut 100 em. Yramure odnacts onpe-
JNETeHWA W MUOKCCTRO 3WAYCHWH JTOH QVHUKIIAA,

KIHH, 3aJaHHON (DOPMYJI0H Yy =

1085. IloctpoiiTe rpaduk QPyHEOHE f(x) = —x°. Kax waMensiorcs 3ma-
YeHUA JaHHOM (PVHEIHKM ¢ VBellMUeHHeM 3HAUYeHHM AapryMeHTa
or —22 o () (VBEIHUYHBAKITCS MM VMeHBIOAKTCS)? YRamwuTe 00-
IacTh ONpeleJeHHa M MHOMKECTBO 3HAUYeHHH AaHHOH (QYVHKIIHH.

1086. HDC"I‘pOﬁTC TpathK (hyARITHN f{.’l‘} = _2;' .
Kax mnaMmeHAlOTCA 3HaAYeHHA HAaHHON (PVH-

KIIMM ¢ YBeJHUYeHUeM 3HAYeHMI apryMeHTa FT
or 0 po +o«c (yBeIWMYHNBAOTCA HJINW YMEHbBb-

maroreda)? YViamure oblacThk onpene/leHHA
M MHOMKEeCTBO 3HAUYeHWH AaHHON DYHKIIHH.

=Y

1087. Ha pwcywure 55 wzobpamien Tpawk oHOH 0 1
H3 (PVHKIMH, 3aJaHHBIX (QopMyIamMiz

y=x—-—lLy=1+x,y=
=2x -1, y =1 - 2x.

Brissicaure, Kakoil MMeHHO. Puc. 55
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1. A 2. WA

1+ 1

o 1 X o 1 >
3. 7y 4, ngl.

ey

1.
0] 1 NG

=Y
=Y

/ -
Puc. 56

1088, Ila pucyvumxe 56 wnzobparkens rpaduEd GVHEINWHA, 3aJaHHBIX

dopmynaMu y = %, Yy = ;?, ¥y=2 - éi, I &= —:%. Jlna ra:xpoii

(PYHEOMH YKa)KHTEe COOTBETCTBYIOIIHI IpadHk.

1089. Ilo rpadury GyHEIME y = x| (cM. pHe. 52) Haliiure, TPHBAKHX T /material 100
JHAYeHHAX X1
a) |x| = 3,5;
6) |x| < 2;
B) x| = 4.
Karoso HauMeHblIee 3HaueHHe (pyHKNHH? MMeer 1m oHa Hau-
Goabliee 3HadeHue? Karoso MHOMeCTBO 3HAaueHUI PyHELMMK?

1090. Cocrasrre TAOIHOY 3HAYEHHI B nocTpoiiTe rpadus GyvERIUH, 348-
TaHHOH (PopMYyJIOI:

a)y =x"—8x,rme -3<x<3; 6)y= rge —1,5 = x = 6.

x+ 2
Kakxoro MHOMKecTBO 3HadyeHMH (pyHEUIAN?

HUKONIAW WMBAHOBWY JIOBAYEBCKWI (1792-
1856) — pycckuili maremaTtuk, cosnartenb HeeBKINMA0BON
reoMeTpuu, KoTopas MameHuna npeacrtasnedHue o ponu
aKCWUOMaTHUKKU B MatemaTuKe WU Ceirpana BaxHylo pofb B
paspaboTke Teopun OTHOCUTENLHOCTW. BonbloW BKNag,
BHEC TakKxe B marematnyeckuin aHanua w anrebpy. OH
paspabotan mertog npubnuxEHHOro pewedua anrebpa-
MYECKUX YpaBHEHWI BbICLLWX CTEMNneHen.
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) 7

 Lott+1t2tstalstelr8lol10l11}¢ an.

- ] 1 [ O A L A 1 1 1 [T

Puc. 57

1091. Ila pucvake 57 H3odpamen rpadHE HM3MeHeHHA VPOBHA BOJLI
B peHe OTHOCHTEIbLHO HYJepol ormerru. Onuiuure, KAy LpOHC-
XOOHITO HIMEeHeHNHE YPOBHA BOJBI.

1092, (Sadaxva-uccaedosanue.) Hamenenne
Temiepatypbl Bonbl p ("C) B Oake
xKak (hyHEOUN BpeMeHH ! (MIH) onm-
CAHO0 C TIOMOTIRIO (POPMYIILI:

ateriall00

2t + 20, ecin 0 = t < 40,
p =+4100, ecnu 40 < t < 60,
—%t +140, ecnu 60 < ¢ < 150.

1) OnpepennTte, KAK M3MEHAJACH TEMIEPATYPa BOAbLI B KaiJI0M
M3 VEAZAHHLIX TTPOMOIKYTKOB BPCMCTH,

2) TocTpoiiTe rpadhwk dyoxmmm p = f(f).

3) ObcyauTe, KaxKoi (pH3HYeCcKHH CMBICJ HMeeT Impolecc, OImHcaH-

HeIH pyHEOHeH p = f(f), B KaXJIOM H3 IPOMEKYTHOB BDEMeHH
[0; 40); [40; 60]; (60; 150].

NETEP AUPUXNE (1805-1859) — Hemeukwnid ma-
Tematuk. Coenan psg KpynHbix OTKPLITUIA B TEOpUK
yncen. Mmeer 3HauuTenbHblie OOCTUXEHUA B Pa3BUTUK
anrebpsl, Teopun QYHKUMIA WU aHaNUMTUYECKOW reome-

Tpun. M npoBefeHbl BaxHbie uccnenosaHus B obna-

CTW MEXaHMKM U maremaTuyeckon puruankn.
.,‘.p B A
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1093. 3aBHCUMOCTL PACCTOSHHEA § (KM), ROTOPOe BETOCHIEANCT TPOEXAT
OT Typ0a3bl, OT BpeMeHH ero JBMIKeHHdA { (9) 3agaHa CcaeqyIoIHnM

obpasom:
15t,ecim 0 = t < %
s=c17,5,ecmi*~§t£f§
=12t + 35,5, ecnnz-:tiﬁ
Haiinnre s(0); s(1): s(1,4); s(2). llocrpoiite rpadur QyvHELKEA
= f(t) (macmrad mo ocu ¥: 1 exq. — 6 KJeToOUeK; MO OCH 8!
10 ex. — 4 mnetrourH). OnNHOIHTe, KaK MPOHMCXOIHIO JBH:KeHHe
BEJIOCHLISIUCTA,

1094, Pemure yvpapHeHHEe:
a) —0,5(3x — 4) + 156x = 4{1,.:-:1: + 1) + 3
D) (Ex—S){Ex—I—S]—x lEx—ﬁQ—I—Sx
1095. PemuTe HEIOJIHO® HBANDATHOE ypAaBHeHHe:
a) 6x° — 3x = 0; B]x—Bﬁ—ﬂ ){}ax—l—ﬂ*
6) x* + 9x = 0; r 5x% + 1 = 0; o]ﬂﬁx—i-Qx"
1096. Pemunre KBagpaTHoe ypaBHeHHEe:

a)f’+7'x+1z 0; B) 2x° — bx — 3
B) x> — 2x — 35 = 0; r) 3x* — 8x + 5

CrauaH ¢ vk.com/material 100

0;
0.

43. Ceoncrea pyHKUNM

Ha pucyare 58 mzobpaxéH rpa(pmy 3aBHCHMOCTH TeMIepaTyphl BO3-

v}
avxa P ("C) or spemenn cyror £ (u). Mbt Bugum, uyro B 2 u ¥ B 8 4
TEMIEPATYPA PABHAIACE HYAKW, 0T O no 2 v u ot 8 go 24 4 oA OBLIA

BEIIIIE HYJAS, a oT 2 Ao 8 u — HmEe Hyad4. M3 rpaduea gcHO Takxe,
—_—
Qp"“ _i = tia FER P __.r_ fom " ™
-9 T T TR |
4 . pal ) I
| | A ' |
EEELE V1 | ~
‘ N / NN
N | , L
0112\ -41-6/8110112}14/16(18[20(22[24 ¢,
i ‘{\ 7 [ ] l [ ]
| —4 | f |
Lt \\-\_ ! | . |
Puc. 58 il 1T | ]
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OTO B TeHEeHHEe [IePBRIX TTATH YHaCOB TeMIIe-

or D a0 14 u oHA NOBBILIAAACL, A 1OTOM

-
\x IR pPaTypa NoHHKAaJIaACk, daTeM B NIPOMeXRYVTEE
—
|

OIMATHE MOHHATACE,

C momMoiOobl TpaHKEa MBIl BHIACHHIH

-5 311013 7\ ;E: HEKOTOPbIe cBoMcrea Qyeruuun P = f(i),

rae ¥ — BpeMs CYTOK B "Hacax, a P — rem-

|
BN \‘l | meparypa Bosayxa B rpagycax Ilexbcha.
| [l L |} Paccmorpusm tTeueps cpoMcersa (DyHE-
Puc. 59 nun Yy = f{x), rae 5 = x = 9, rpadmux
KOTOpOoH H3odpameH Ha pHcyHEe 59. Broi-

SCHMM CHAYAIA, IPH KAKHX 3HaYeHHMHAX ¥ (PVvHELUMA 00panaercs B HYJb,
OIPITHEMaCT MO HTEIILIALIC W OTPHIIATEILILIC 3TaYedITA.

1) Hazinem abcHoicchbl ToUeK IepecedeHHMA rpadgmHiea ¢ ockld x. Ilo-
IVUMM X = —3 H ¥ = 7.

3HauuT, (PYHRIHA TIPUHAMAET 3HaYeHTe, PaBHoe HYJI, TpH X = —3
H x = 7. 3HaueHHA apryMeHTa, HNpH KOTOPBIX QVHKIHA obpallaeTcsa
B HYJIb, HASBIBAKT HYAAMU DyHKUGUU, T. €. YHCHA —3 1 7 — HYJIH pac-
CMATPHBAEMON (DYAKI[HHA.

2) Hyan dyarunm pasbuBamoT e€ obinacTs onpefeneHHA — IIpoMe-
EHVToR [—5; 9] — ma ™ npomMe:xyTka: [—H; —8), (—3; 7)) m (7; 9]. Hna
3HAaYeHM ¥ M3 npomexivrea (—3: 7) Ttourky rpaduEsa pacloioiedbl Bbl-
me 0CH X, a AJA8 3HAYeHWH X M3 mpoMe:RyTHOB [—5H; —3) u (7; 9] —

HI:Ee OCH X. SHAUHT, Ha IIpOMe:XyTEe (—3; T) QYHEINE JIPHHHMAET,

LHONOMHTEeNbHBIE SHAYEHMA, 4 HA HAMIOM M3 LLPDOMEeMXVTROB [—5: —
u (7; 9] — oTpunareanHLIe,

[IpomeskyTEH, HA KOTOPHIX (DVHKIIHA cOoXpaHfAeT 3HAK, HA3BIBAIOT
NRPOMENCHIMKAMUY SHNAKOROCIOANCTEd.,

3) BrisscHNM Tenmepk, KAK H3MeHAITCA (VBRINYHBAIOTCA HJIH VMeHL-
MawTed) 3HAUeHHA JaHHOH (DVHKIHH ¢ M3MeHeHHeM X oT —D Io Y.

His rpadhura BHMOHO, 4TO ¢ BOIPACTAHHEM X 0T —H IO 3 SHAUEHHS
I VBREJHUHMBAIOTCA, &4 C BO3pacTaHHeM X OT & A0 9 aHaueHHA I YMeHBb-
MIaKTCA.

TopopsaT, uTo Ha npomMe:RkyTEe [—5; 3] thyEruusa y = f(x) asaaercs
GOIpAcmAnuieil, a Ha TpoMerkyTHe [3; 9] sra pvHKIMA dBaderca yive-
SaIOULeLL.

DVHEKOHUS HASLIBAETCS BO3IPACTAIOIEN
Ha HCKOTOPOM TPOMCKYTEE, CCIW OOMRITEMY 3WavYCcHrio apry-
MEeHTA M3 3TOI'C IIPOMeKVTHAa COOTBETCTEVET DOJbiee 3HAUEHHE
hyHEITIH.
PYIRITHA Has3LIBacTeA VORIRATONeH Ha ACKOTOPOM TIPOMEKVT-
Ke, eclH DOJbIIeMy 3HAUEHHIO APTYMEHTA H3 BTOr0 IIPOMEXyT-
KA COOTBETCTBYET MeHBbIIee 3HAYeHHe (hyHEKITHIM.

JYR fnasa V.



a) [7FY 6) 1Y

/}/ ].“
/° i x 0 1 —*

Puc. 60

HubiMu coropami, OVHKOHA ¢ = f(x) HasblpaeTcA BO3PACTAIOIIEH HA
HEKOTOPOM OPOMEMYTKE, ECJH JJIH JI00BIX X; U X, H3 3TOI0 HPOMEMRKYT-

-

Ka W3 YCIORAA X, = X, CJAGAVET, 9TO

flxy) = flxy).

Oyrxnua ¥ = f(x) HasuRaeTcs yOLIBAIOIIEH Ha HEKOTOPOM HPOME-
MYTKE, BCAH Iad JIOOBIX X M X, H3 9TOTO IPOMEMKYTKa W3 VCIOBHUA
X, > X; CHEAYeT, 4To

f(xz) < f(xy).

Ecnam (hyvaruNSa BO3pacTaeT Ha Beel obJlacTi onpeaeneHus, TO eé Ha-
ZBRIBAHIT 03pacmarmiyet: (pyHruueit, a ecna yOBRIBART, TO — FOBEAOWELNH
Gynryueir, TTpoMeyTRKM Ro3pacTanyda W VOLIBANWSA (QYHKITHHA HA3LIBA-
OTCA NPOMENYMIKEAMU MOHOMOHHOCIMU (DVHEIIHH.

Ha pmevere 60 mzoOpazkensl rpadguiey BospacTaiomed hysruoyon/ matenall00
W yonIpaoniel (pyAKITHA,

YopaxHeHus

1097. Ha pucyare 61 uzobpa:xér rpapue U3MEeHEHHS CEOPOCTH Beo-
CHTICHCTA U B 3aBUCHMOCTH OT BPEMEHW €To JIRHxcenng t, Via-
JAHTe IpoMeXHVTOE BpeMeHI, B TedeHHe HOTORoO'O CEOPOCTE Be-
JMOCHIIEJUCTA:

a) Boapacrana; ©0) yOeIBaza; B) OCTABAJACh MOCTOAHHOM.

U,|M\|h“
|
ik
6
e v \
I r 1
2 f.__/ ﬁ.\
off2tatetstioliafuales

Puc. 61
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Puc. 62 Puc. 63

1098. Ha pucyvarke 62 nzobpaséd rpauy reMuepaTypbl BOJbl B COCY-
ae. OnuinmnTe, KAK H3MEHSTACL TEMIEPATYPA, ¥ VKAKHUTE TTPOME-
JKVTOK BpeMeHH, B TedeHHe KOTOPOoTre OpPOBOAMJOCE HabDIIeHHE.
Karoso Obu10 Haubobliee 3HAUEHUE TEMIIEPATYPbL?

1099. Kycok npaa, HMeoINuil Temmepatrypy —5 °“C, HarpeBaau B Te-
uedue 16 muH. Pesyabrar HarpesaHuMs LOEKA3AH HAa rpaduee
(prc. 63). Kaxoll (puanmYecKHH CMBICT HMEET PACCMaTPHBAEMEIN
Ipolece Ha KamkIoM H3 IpoMme:xkyTrkorB [0; 4], (4; 10), [10; 16]7

1100. (Txa pubomm 6 napax.) Ha pucyarke 64 uzobpaskén rpadui
dyvHRIEE ¥ = f(x), rme —7 = x = b, ¥RamuTe:
a) sy (pyHKIIHHN;

0) DPOMEAKVTKH, Ha KOTOPEIX (ZWHKIKNA IpHHHMaeT 3HAUeHHA O-
HOI'O 1 TOI'O e sHawra (IOJOMMTENbHbIE MM OTPULATEILHbIE);

B) UPOMEMYTKM, HA KOTOPbIX (DYHELUA BOSPACTAET, U LHPOMEHYT-
KH, HA KOTODPBIX 0OHA VOBIBAET;

r) sanbonbluIee ¥ HaMMeHbIIee 3HaA4YeHUA (DyHKIIHH.

1) Pacnpemennte, KTO BRIIOJIHAET 38JAHUS A) H B), 4 KTO — 3a-
m7aHuA 0) W T), ¥ BHIIOOJHHTE HX.

2) O0BACHHTe, KAk BRI PAcCY:KAAJNH IPH BBLINOJHEHHH 3aJaHudA.
3) McnopassTe monmyiieHHBLIe OIIHOKH, ecnIH OHH oOHapyKaTcH.

1101. Ilepeuncaure ¢BOHCTBA (BDYHEKOHH Yy = g(x), TAe —9 = X < 5, rpa-
GUK KoTOpow Maobpayken wa pucyare 6.

CxauaH ¢ vk.com/material100

!II!!!yn 177 ]I
H"'u Y _-‘f{x]_lﬁ i / i
Ny = N
\"'_""f !3 \ v & y E{J?]
| BF SR EEEEE
T 1 B = 1.1 I
—71 A4/ 210 z-a]z_ﬁ_i —51 /21011135 X
H-2r 2 |
1
+£ A |
Puc. 64 | | Puc. 65 L 1 | |
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Puc. 66 | || I I

1102, Ha pwcvire 66 wsobpa:uén rpadmi a) 7i
byaEIHE ¥ = g(x), Toe —10 = x = 10, Fd
CroIbro Hyned HnmMeer (vHRIMSAT Vi ty=F(x)
VramuTe: / \
a) IpOMEeEVTKE, Ha KOTOpPHIX (hyH- 7 i
KIIMA IPHHUMAST OTPHULATEIbhHbIE y 1 \
ANAYCHAA; A 01,
0) OpoMe:XVTKI, Ha KOTOPHX (PVHE- \
IMA VOBIBAET.

rY

f
i

om/material100

1103. HOna dyeErond i = fix), rpadHk Ko-
TOPOol H300pasxéd Ha pucyHEe 6T,
VEAKHATE: 6)
1) D(f); 2) E(f); 3) nynn pyaKIun;

4) TpoMeXVTKH 3HAKOOOCTOAHCTREA;
D)  LpOMEMVTEH  MOHOTOHHOCTMH) / 1'11

6) f(-3) m f(1). Y WAL

yA 1 1] ]

1104. HauveptuTe rpadur Karkold-a1udo -1 \ | 0]1 I
hyvHELEKE ¢ 00JaCcTRIO OLIpeleleHHn A =
[—3; 4] Tax, ¥ToDLT oTa QYHKITHNA: A
4) BO3pacTANA HA UPOMERYTHE
[-3; 0] n yOniRana Ha TIPOMCIKVTKE 7
[0; 4]; 5)
0) yvonrRama wa mpomemyTke [—3; 1] 7 AN

I BO3dpacTala Ha IpPOMeKVTEe v \“1
[1; 4].

| =y

=Y

1105. ITagepTtHTe TrpauE KaxoH-HHOVIL
MYHHLIMY, HYJIAME ROTODOH cCiy- y=1(x)—
JHAT UHCIA: [ 11
a) -3 m3d; 06) -4, 0n 2; B) -3, 2,
1 m 5.

Puc. 67
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1106. Haifigure ayin (YHRITEE (ECIH OHW CYITIECTBYIOT):

a1y 5= =0.8xr 4+ 12; B]u=4;2x;
E 4+ 5
o _ - B 6
0) y = (3x — 10)}(x + B); 1) y = TESVCE R
1107. HMmeer nu HyIH (DYHKUA:
a) ¥y = 2,1x — T0; D) ¥y = 4dx(x — 2); B}y=ﬁ;x?

1108. ¥kaykuTe 06IaCTh ONpeleseHHS W HAHANTEe HYJIH (DVHEKIIHN:

x—\x+6 4x® + 25x
8) ym———x—i

x

6) y =

2x — /10 —6x '

1109. BrisicHHTe, ODePECERATCS JU npsaMasa U raoepbona. Eeam ga, To
HaWJANTE TOUKH TICpeceyernHs.
a) npamada y = x + 1 1 runepbona y = %;
0) npamaa y = —2x — 2 u runepbona y = % CxaqaH ¢ vk.com/material100
1110. Ha#fiyimre, ©mpH HakWX 3IHaYeOHAX X 3HATCHIA GYHKTIAA

¥y = 2x — 3 VIOBIETBOPHANIOT HEePaBEHCTBY —d < Yy = d.

1111. oramuTe TOMIECTBO!

a+1 1 a—1 2 .
a}(ﬂz-+-1—2ﬂ+a_l_]. i _ﬂ'—l_o‘
2 b
ﬁ} [ .].4..1' . ;[._y J‘.rzy—y%r =1.
¥ _xy yi-—xy x4y
c a2+(.'2+ac 3
B} SH[G—C_CITJ—('S. a+C J_ﬂ' —f'l_a'
‘1112, Haiizmre sHaYeHMEe BbIPAeHHSA
_ 2| 4a ]
(9 4a}k2a_3—l|
opH ¢ = —1,2.
'1113. CpapHuTe UHcIIA:
=
a)2ug 6)dsmils 83,123k
248 Fmasa V OGNSR
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KOHTpONbHbIE BONPOCHLI U 3afiaHUNA

LaiTte onpegenenne dyHkuMn. 410 HasbiBaeTca 06nacTeio onpeaeneHus
N MHOXECTBOM 3Ha4YeHuin pyHkumn?

Y10 Ha3biBaeTcA rpadgpmkom dpyHkummn? Yto npepcrasnaet cobon rpadumk
NUMHENHOW DYHKUMKMT? NPaMOM NponopuMoHansHoCcTKU? obpaTtHOW nponop-
LMOHANLHOCTHU?

HDaiate onpepeneHne so3pactawowen (yboisawowen) dyHkumn. lMpuee-
auTte npumepsl GYHKUKMKM, BO3pacTalowen Ha npomexyTke; ybbiBawouwlen
Ha npomexyTke. HaszoeuTe NpoMeEXyTkKM BO3pacTaHusa v ybbiBaHus dyH-
Kumun, rpaduk KoTopon m3obpaxeéH Ha pucyHke 64,

EEY] CBOWCTBA HEKOTOPbLIX BUOAOB ®YHKUWNA

44. Ceoncrea NUHEeMHON DYHKUMMN

Paccmorpum ceoiicTBa QVHKOWH, 3agaHHON GopMmynol y = kx + b,
rae £ = 0 (puc. 68).

a) i B6) 77 CrauaH ¢ vk.com/material100

¥ =kx+b (k=0)
/ Y= kx+b(k <0)

/ﬂ-—:'g 0 %
k k

Puc. 68

=

1. @Pyurxyua onpededena npu JA0LIX SHAYCHUAX NEPeMeRHOU X,
T. e. Iy) = R.
2. SHavenuem GyHKUWUL Modcem Dbtme Jdwdoe wueno, 1. e. E(y) = R.

3. PyHKruUA oOpaUIAEMCA 8 HYJAb nNpu x = —%.
® JlelicTBUTENBHO, PEIIMM ypaBHeHHe kx + b = 0, monyuum kx = —b,
OTHYIA X = —-2.

4. Hpu k = 0 ghynryus npuHumMaem ompuiamedbHble SHAYCHUS HA

b
NnpoOMEeNCYIMKE ["'00; "E) U NOAOWUMEABHBIC JHAYEHUA HA NMPOMENYMKE

(-2 +m].
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® Pemus HepaBeHCTBa
kx +b<0mkx+b>0,
e 2 : . b i oo P2
Halifém, 4To ecan £ >0, to y = 0 mpu x < -5 u y =0 opuw x = —4.«
Hpu £ < 0 pyrruus npunusMaen OmpuuadmessHble SHAYEHUS HO

b
NPOMENCYITLIC [—-E; —i—m] U NOJOMUMEALHBC SHAYCHUA HA NPpOMeNym-

b
H-‘l‘? (—'D'U, —E}n

® YOemuThcA B 5TOM MOJKHO, PeIIHB HepaBeHCTBA
Ex +b<0ukx+56=>20
IpH VCIOBHH, uTo k& = 0. ©

. Hpu k = 0 ¢hyrxyug ¥y = kx + b seagemes sospacmannyeli, da
npu k = 0 — yowisarouieit.

® Hoxasem ato. IlycTs x; ¥ X, — IPOH3BONALALIC 3HAYEHHUS apryMeH-
Ta, NPHYEM X, = X,. ODo3HauUHMM Uepe3 I, H I, COOTBETCTBYIOLINE
KM ZHAYEHMHA (QPvHELUWN:
Yy, = kx; + bny, = kx, + b.
PacemMoTpuM PadgHOCTE Yy — 4l

g — = (kx, + b) — (kxy + b) = kx, — kxy = Rlx, — x,).

Y2 — Y1 = (kx, ) — (rx, ) 2 ' E{ YaH C d).ccm,:’rna:erial‘;ﬁr_l
MHuosKHATENL X; — X TOJOMKWTENCH, TaK Kak X, ~ X,. IlosaToMy 3HaK
npouseeneHud k(x, — Xx,) onpegendercA 3HaroM KoapduuueHra k.

Ecmm k = 0, o kBlxs — x) > 01 y, > y,. 3Ha4unT, upa k > 0 pyeEK-

uud if = kx + b ApiadercA BoapacTarwlei.

Ecmu k < 0, 7o klx, — %) < 0. y, < y,. 3saunt, opa kB < 0 pyHK-

uuA ¥ = kx + b ABadercA yObIBaKOIIEH.

YnpaxHeHus

1114. ITocrpoiiTe rpaduyx GPYVHKIHMH H TepeddcIdTe eé cRoHcTBa:
a) y = 1,0x — 3; 6) y = —0,6x + 5.

1115, TIloctpoiiTe rpadgur pyarmEn: a) y — 1,6x; 6) v — —0,4x. Ilepe-
THCJIHTe CBOHCTRA PYHEIHH ¥ = kx mpu k& = 0 u nmpu £ < (.

1116. IlpH KakuxX 3HaveHHAX X (PYHKIHA ¥ = f(x) oOpalaeTcd B HYIE,
T OpHHHMAaeT [OJ0MKUTEe/bHble U OTPHIATe/bHEle 3HAYEOHUH, ecJu:
a) f(x) = —-0,7x + 3H0; 8) flx) = 30x + 107
HauepTure cxemaruueckM rpadyr (VHKOHH H OPOULIIOCTPH-
pyHTE HA HEM VCOTAHOBIEHHBLIE CEOHCTBA.

1117. Karxue us nuHeleniXx ¢hvaruuili y = 8x — 5, y = —3x + 11,
y=—49x - 100, y = x + 1, y = 1 — x asaaoTcs:
a) BO3pacTawIIaMH; 0) yvomIBawImmumMu?

250 Fmasa V NI



1118.

1119.

—
S
=

1121,

1122,

1123.

1124,

1125.

dyukmua 3agana opmyaoi flx) = 13x — T8, Tlpy kakwx 3wa-
YeHHAX X:

a) flx) = 0; 08) flx) = 0; B) f(x) = 07
Arnaerca nmm pyHKIHA BodpacTaiomeil uau yOeiBaomiei?

Ha pucysre 69 usobpameén rpadux EEEEN
nuHeHHON (GyHEOUH Yy = f{x}. KRarue —;,-.=T_f}1;)_ ' Ll
W3 CHAeAVIONIHX VTRep:KJIeHHH o maH- ' A LA
HOi (YHELHK BepHbL? - e

B oTreTre zanuinuTe MX HOMEpA. 2T

1) DyHrLUMA ABIHEeTCH VObIBANOLLIEH. -« U5 o >
2) x = -4 — BVIL (PYHKIIH. =TT i =

3) f(2) = 0. Puc.69
4y Ha npome:kyTre (—oo; —4) pyHEDHA
IPHHAMAET OTPRHAIDATEIBHEBIE SHAYEHIA.

. DymrnAg 3amana gopmyiaoid fx) = —1,56x + 6, Tlpn waxwWx 3ma-

YeHHAX X BRIDOAHAIOTcA veaoeua 0 = flx) = 37 IomrvunTe oTBeT
anredpanuyeckuM cunocoboM H IPOMILIOCTPpUpPYHTE HA rpaduxe.

JInmennaa pyEKOUA 3agafda dopmynon y = kx + 10, rge & — ne-
KOTOpOoe UHCI0. B KaKWX KOOPAHHATHBIX YeTBEPTAX PacHoJoikeH
rpadue 310l PYHKUMMU, eClM H3BeCTHO, 4TO:

a) k = Q; 0) k< 0; B) £ = 07 CxauaH ¢ vk.com/material 100
DyHKIHUA 3ajaHa Gopuyiaoi y = kx + b, rae B 1 b — HekoTO-

pele umcna. lloraskure cxeMaTHYeCKM, KAK PaCIOJAraeTcH rpa-
(UK B KOOPAWMATHON MJA0CKOCTH, eCJTH;

a)k =0, b = 0; Mk =<0,b6 =<0
0y == 0, b = O MmE=0,b=20
B) £ <0, b=0;

Penimure yvpaBHeHHe:

a) 0,6x* — 3,6x = 0; B) 2x° + 17x = 0;
6) & — 5 =0 r) 0,5x* + 9 = 0.
Cpapaute 2(2) u g(—2), ecnu:
1 x —-x
xX) = ¢ 0 x) = ———; x) =
a) (x) = 5 — ) 8(x) = 5" m) g(x) = 57—
PEI.SJIUH{,MTE Hi MHOKEETEeNM MHOIOYIeH:
a) 4dx — .r”;

6) ' — 169a”;
B) ' — 8¢ + 16¢.



45. Ceonctea PyHKUMN Yy = L y = yx

X

Ha pucynke 70 usobpamén rpadur QyHKOUH iy = %, rae B = 0.
Paccvorprm cBolicTBa 2ToH (pYHKIIHH.

a) A ) ['FY

Puc. 70

1. @Pyurxyua onpedenena 048 A00BLY IHAYEHUU apzyMeHmd, Kpome
Hyad, T. e. D(y) = (—o2; 0) U (0; +o<),

2. dnayvenuem ynruuu moxcem Ooimb awdoe Hucao, Kpome HYaA,
T. e. E(y) = (—oo; 0) U (0 +oo), CxadaH ¢ vk.com/material100
3. PyHKUUA HYJACl He umeem.
® Dro caeayeTr M3 TOro, 4TO ,ﬂpﬂﬁb% npn J0b0M 3HAYEHNH apryMeHTa
B HVJIBL He obOpamaerca (mo vemoBuio £ = 0). O
k i
- npu k= 0 npunumaem ompuyamenbnbie SHA-
YeHUA Ha npomMexscymice (—oo; 0) 4 NOAOHUMEALHbIE IHAYCHUA HA NPO-
mexmcymue (0; +oo).
&

® [Heiicreurenpuo, ecau & = 0, To Apods - orpunaTensHa npu x <= 0
¥ IOIOJOEHATEIEHA o 1 [] L

4, Pynrkuua y =

k % )
Pynryua y = . npu k < 0 npunumaem ompuuamesvhble sHAYEHUL
na npomexcymice (0; +o0) u ROJOICUMEADIBIE SHAYCHUA HA NPOMEHCYN-
Ke (—oa; 0).
OBocHOBaHME AHAJOTHYHO H3JOKEHHOMY Iad cayuas k = 0,

9. lpu k& = 0 QPyuruus y = £ gsasnemes yoblearowelt Ha Kax
X .
dom ws npomexcymruoes (—oc; 0) uw (0; +oc), Hpu & <= 0 hynryus
= f;" ABAACMCA o3pacmawuell Ha Kamdom us 3IMmux NPoMedymrKos
(em. pue. 70, a, 0).

I[DKH&HTEJH:(’:TBU aToro ceoicTBa MpoBOAHUTCHA AHAJIOM'MYHO TOMY, KaK
3TO OBLIO COEeJAHO IS JTHHeHHON (JyHEIIIH.
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k .
3aMeTuM, 4TO, X0TA PyHKIUA ¥ = ., IIe LA ;
| |
k = 0, vOpIBaeT (MNH BOZpACTAST) HA KaXIoM I 'z
uz npoMesryTros (—oo; 0) u (0; +oc), oma me | | (YN X T
Y] ¥ e |
ABAACTCA WHW VOLIBAIOITICH, AW Ro3pacTaloniei ; B
dyaruueid. B camom fene, sra yHKOHA Mo-  — 17+
HOTOHHOH He SABJIHETCH. 0l 1 X
PacemoTpuM Tenepbs cBOHCTBA (DYHKIIHHM ‘
y = +x (puec. T1). Puc. 71

1. @ynxyua onpederena npu JAW0BLX HEOMPUUATEADHLIX FHAYEHLU-
Ax apzymenma, T. e, D(y) = [0; +oo)

2, Dynxuug NPUHUMAEM TOALKO HEOMPUUAMelbHbie 3MAYeHUL,
HpH‘-‘[éM JTH000e HeoTpHuIoaTe/JIbHOe YHCITC MOAEeT ABIATLCH e 3HavyeHH-
eM, 1. . E(y) = [0; +oo).

3. @Pyurxuua odpauiaemeca 6 uyiv npu x = 0.
4. Pynryua A6AAemMea GOIpACMUNUEL.

® Jlokasem aro. IlyeTe X, 1 X, — NPOMBBOJIBHBIE 3HAYEHUA ApPryMeH-
Ta, IpuYéM x, > x; = 0. ObosHaunm uyepes y; ¥ Y — COOTBETCTBY-

OIMe UM 3HaYeHUA (PYyHKIMM: 1 = ~NX; H I = X

PacemoTpuMm pasHOCTE Y, — Y

W= P = Jg — JE = (J_ J_) \'['r& +:|'ﬂ - CkayaH ¢ vk.com/material100
- L B
=N'¥ Va ) (s ‘*“'rl}= o s W
Vo + Vo Nm

Tar Kar x, — x, = 0 n J_ J— 0, To byHKIHA ¥ = \E AB-

JAETCHA BO3pacTaminen.

YnpaxHeHus

1126. Ila pucynxe 72 wus00paykéH rpadur ; I'.L |
ety =7 45N L e
Karxue M3 claeivOLIUX YTBEDRHIEHMH . 2
SBISKTCS BEpHBIMH? B oTBeTe 3amm- i |1 - : E
MIATEe UX HOMEpa. BIERRE S
1) @yEKOHUA ABISETCS YVDOBIBAIOIITEN. T~ 1
2N = B — By, TN
3) Ha mpowmemiyrre (0; 3) pvownma | ——— —-;-—’----E‘-- SRS —
OpUHUMAaET IIOJNOMHUTEJLHbElE BHAUe- T
HIIH.

4) f(=8) + f (@) = 0. Puc. 72

| 54 i s ™ 3 3 . il -
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1127, Kaxue U3 TPAMBIX
y=25y=20,09,y=10,y = -4

nepecekanT rpapuK QYVHKIHA Y = J;? Jlna npAMEIX, mepeceKa-
HIEX rpa@uk, vRaxuTe abcuMcchl TOYEK NepecedyeHus,

1128. Hcnonessya rpadur dyaropum y = \/; , MOCTPOHTE B TOH iHe CH-
cTeMe KOOPIMHAT rpaduk (GyHKIIHH:

a) y = 2Jx; 6) y = —Jx: B) y = v-x.

1129. IlocTpoiiTe B OOHOH cHcTeMe KOOPAHHAT TIpadHKEH (QYVHEIHH
Yy=+x my==x
a) YRakuTe KOOPAHHATHI MX OOIIMX TOUYEK.

0) Ilpn rakux sHayeHHAX X rpadur QyHRIMH Yy = /x pacno-
JIOJKeH BbBIIIe TPAMOH Y = X W IPH KAKHX JHAYeHHAX X OH
pPaACcHoJIOKeH HH:Ke 3ToH npamMoii?

1130. Hana dyuaruua flx) = x. YRa®mUTe 3HAUEHHA ApryMeHTa x, IIpH
HOTOPBIX BRIINOJIHAESTCH VOIOBHE!

a) flx) = 10; 6) 3 < fl(x) = b.
IlponnnwocTpupyiiTe CBOH OTEeT Ha rpadHke.

1131. IloctpoliTe rpadur (HPYVHKIHH H IepeudHCIHTe eé CcBOMHCTRAa:

3 4 CrauaH ¢ vk.com/material100

a) ¥ = 8) y = —

1132. HMzobpazure cXeMATHUECKH B OJHOH CUCTEMEe HOOPAMHAT rpadurn
dyvurITET I = %n y= % Hweror o1 o™i rpadmKi oDITHe TOUKA?
ObocHyiiTe cBOH oTBEET AlredpanuecHi.

1133. ®Pynxuwsa 3afana QopMymTond y = 1— [Ipn KakuxX 3HAYCHHAX X:
4) OYHELMA NPHHEMAET 3HAUEeHHe, paBHoe: 8; —8;
0) dYHKENHME NPHHAMAST 3HAYeHHe, MeHbInee 4;
B) (pyHKINA DpHHAMAaeT 3HadeHHe, Doabmmee 27

1134, fAsnsercs au BospacTamoomell wim yOwBaromel (pyHEIHA:

a) y = bx + Vx; 6 y——x+\x B) y = 2% + Jx?
x+1 - R 1—x
10 6°10" 30°
1135, Pewuure cucreMy HepaBeHCTB e B
3 X 41 > o X
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1136. CpabHuTe 3HAYEHMH BhIpaMeHH:

a) 52+ 3J5 u 37+ J45; B) 543 +3V5 u 75 + 7V2;
6) 632 —2J7 u 43 —/28; r) V112 - 25 n 447 —4/23,

KOHTpO/bHbIE BONPOCHLI U 3aflaHUA

| MNpueeaute npyvmepsl BO3pacTalollein v yObiBalOWERn NUHenHon dyHK-
umn. Chopmynupyiite n AOKaXWUTE COOTBETCTBYIOLWIEE CBOWCTBO NWHER-
HOW dYHKUWMK,

HY1o HasbiBaeTca Hyném dyHkumn? Ykaxute Hynb dyHKUuMKW, 3a0aHHON

Gopmynon y = kx + b, rne k # 0. MoxeT nn nuHenHas QyHKUKWA He
WMMETE Hynen?

Kak u3ameHseTcs Ha kaxaom u3 npomexyTtkoe (—oo; 0) wn (0; +oo)
pyHKUMA Yy = i:’?‘ PaccmoTtpute cnydan kB = 0 m k < 0,

Mepeyncnute ceoicTea yHKUUK, 3anaHHOn HOPMYNon i = wf; MoxeT
Ny ata GyHKUKA NPUHAMAaTE 3HadveHwe, pasHoe 9, -4, 87 Ecnn mMoxer,

TO MPW KAKOM 3Ha4YeHWKM aprymeHrta?
CrauaH ¢ vk.com/material100

Jas mex, Kmo xouem 3Hamb 00JibuLe

46. Uenas u gpobGHas yactu 4ucna

PaccmoTpuM JABe HOBbie (DYHKIMHM M mocTpouM MX rpadmuemn. CrHaua-
Jla BBEAEM NOHATHA ILeJI0i ¥ ApobHOH YyacTH YuCsA.

Do p e aenedme Henoih yacTbd 4yMEIA X HASLIBAETCH
HauboJbIIee Hejoe YHCIo, He IpesocxXoldllee X,

Ilenaa gacts uncaa x oboszHauyaerca Tak: [x].
Ilpueeném npumMepsi:

[5,7] = 5 [10%} = 10; [-7] = -T; [-8.2] = 9.

Dnp e e n e w e JIpobHol UacThI0 UMCIAa X HA3LIBAGTCH
PasHoCThL MEKAY YHCJIOM B er0 TeJ0d HacTLIo.

|

5 g
Jlpo6ras dactes uuciaa x obosHadaerca Tak: {x}. Takum obpasom,
{x} = x — [x].
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Hanpumep, YA
(12,4} = 12,4 - 12 = 0,4;

{_3,5} - _3‘5 = 1_3,5] gi d ' .= A 2_.._?. R =

L (~4) = 0,5; {7} = 0. e <l ..

BeiicHum, dro npejcraBiasier coboit | a1 bl |

rpadur Gyaruun y = [x].

Ecau 0 € x < 1, vo [x] = 0. Bna- | -1
ynr, Ha npome:xkyrtxe [0; 1) rpadur | i
pvHKIEH ¥ = [x] copmagaeT ¢ nmpAMon | | | TTT14T
g = 0. Ho rak rar [1] = 1, 1o upu | 3
¥ = 1 TpapuK COREPIIAET «CKATIOK».

e —

2 k]

D

b

|

|

B

|

|

oo .
: .
|

A

|mr

Ecam 1 € x < 2, to [x] = 1, sgaunT, LI
Ha npoMe:xyTHe [1; 2) 3HavYeHHdA paBHEI
1, a npu x = 2 rpadHE oOOATL COBep-
OoraeT «CEAYO0RE.

PaccmarpyBaa mocJeJoBaTelBHO MpPO-
MEHYTHU

[21 3}! [3; 4): ot [_1; “J? [_2? _1}7 et
noayvaeM TpaHK, cCOCTOAIITHH H3 «CTy-
neHer» (puc. 73).

Teneps paccmorpum rpadur GyH-

Koun g = {x}. JJaIs 3TOr0 BOCHOIB3YEM-
cA ompelesJeHHeM IpoOHOH JacTH YHCHA: CxauaH ¢ vk.com/material100
{x} = x — [x].

Hmeenm: ecnin 0 € x < 1, 1o [x] = 0, sHauuT, {x¥} = x — 0 1 Tpa-
(pHK Ha 5TOM IOPOMERKYTEE COBIAIaeT ¢ NMpAMOR ¥ = X.

Ecom 1 £ x < 2, 7o [x] =1, a {x} = x — 1, w rpadux wa 2TOM
OIPOMEXRYTKEe coBIajaeT ¢ IpaAMol y = x — 1 u 7. g. I'paduk mzodpa-
#EH Ha pucyHHEe 74.

ynpaxHeuus

1137. Haitgure [a], ecan a = 4,7; 98; —2?—3; —0,01.

1138. IlajfizuTe {c}, ecau ¢ = 5; % -0,95; 0; 1,17.
1139. Haligure menyvio H nOpoGHVIO YacTH 4Hciaa .

1140. Hasecrro, uro x = 2,7. Haijpure: 2[x]; [2x]; [-2x].
1141, UsBectHo, uto x = 4,8. Haiigure: {3x}; {—3x}.

1142, llocrpoiite rpadue QyEEDHHK:
a) y = 2[x]; 6) ¥ = [2x]; B} ¥ = —[x].
1143. Ilocrpoiite rpadur dyHruuu y = —{x}.

256 RLELERE DPyHkummn



MAononnuTensHLle ynpaxHenus K rase V
K naparpacgy 13

1144, Hanawre obaacres oupegeneHud (QyHELIHIL

1 : [ ! 1
ﬂly=a+ﬁ+_r, 5)y=\/;— x—4; H)g———l.

1145. Jdamaa npamoyroabEmxa ABCD B C
(pwc. 75) parma 10 cwm, a 1mMpwu-
Ha — T cym. Orpesox MN nepensu-
raerca or orpesrka AD go orpesrs
BC, ocramafch TapATIeTLARIM - 0T M N
peary AD. Ilmomames y (cMm®) 3a-
EpPAlLleHHOH YacTH ecTbh (PYHELMA
paccroauua x (cm) oT Toukw D mo 4 D
ToukH N. danaiite OYHEOUKD Yy =
= fix) dopmymoii. Haiigure MHOMEE-  pyc 75
CTRO 3HAYMCNWH DTOH (PYAKIIHH,

1146. B paswpobegpesnom TpeyroabHuee ABC ocmosanume AC pasHO
6 cy, a DoKOBRAA cTOpoHA — & ¢M. KOHIE DOABMAHODE:-STPEescom/materalliio
Ka, DapalledbHOTC OCHOBAHHIO, JeikaT Ha OOKOBRIX CTOpPOHAaX.
Ero pnuna passa y (cM), a paccrosHHe OT BeplUMHbBL — X (CM).
amaiite (opMynoi y Kak GVHKOUKD 0T x. Haligure MHOKECTRO
3HaYeHHH 2TOH (DYVHKIHH.

1147, Dyarums 3ajgava QopMyaon y = —;—I. Ilepeceraer 11 ee rpa-
X +

(puk ock x? ock y?7 B KaKNX KOOPAWHATHBIX YeTBEPTAX pacoJio-
sked rpatdhur sroi GyvEEIHA?

1148. Karep ornpaeisercd oT NpHCTAHM A 1 UOET BHUSZ 110 PeHe K IIpH-
crann B, mo xoropoin 60 xm. ITocne aBYyX4acoBOH CTOAHKH HA
npuctand B on pBosepamaeTca oOpaTHOo. Paccroanme [ (KEM),
OpoljeHHOe EATepoM OT IPHCTAHH A, 2aBHCHT OT BpeMeHH ¢ (4),
OTCHHUTEIBACMOTO ©C MOMEHTA OTIIPABJICHIIS HaTeDa M3 A J0r DI~
MeHTa BRoaBpainenng. CobcTBeHHad CKOpoCTh kKaTepa 16 Kwm/d,
CKOPOCTE TeYeHUA DPeKH 4 km/u. damaiite [ Eak (VHEIIHIO OT i
[tmpmvﬂdmn nocTpolTe rpahix PYHEOHH, OOHIIHTe 00 TPpapury
e€ CBOMCTBA M OOBACHHTEe HX (PHU3HUYECKHH CMLIC.

1149, HauepruTe Tpapvi KaxoW-mwdyahs QyIRIHWA, odIacThIo onpeae-
JeHHA KOTopol apnderca IpoMe:xyTor [—3: 4], a MHOXecTBOM
gHauveHHil — npomesxyror [0; 6].



1150. Haiigure By Iu (YHKIHUH (€CIH OHH CYIECTRYIOT):

2x + 11, 6 . 3x% 12
By =g ®) ¥ =5-0s=’ B) Yy ="
1151. Hazmeerno, uto ¥ = flx) m y = g(x) — Boapacraromnme (yvoLIRamw-

urre) dyeruuu. lorammure, uTo pyHEOLHA ¢ = f(x) + g(x) ABmA-
ercs Bospacrawiuei (yvObiBaroiieil) dyHRIMe.

1152.| UaBectHo, uTO ¥ = f(x) — BOspacTammad QVHEIHA H ¢ — He-
roropoe uucao. Howarure, uro ypasHeHue f(x) = a umeer He
doJee OFHOTO KOPHS.

1153, PemnTe ypaBHeHHe:

a) Jx + x* = 18; 6) x' + 5x = 6.
1154. Karwue uz dyvHEUMIE, 3aiaHHbIX hopMyaamMu
y = x°, y = x*+ 5, y=2x + b,
y=.r3, y=—.x3, _z;=—x"2—4,

4 2
y=‘f_, y=Jx + 1, y=x + x° + 6,
COXPaHAKT 3HAK HA BeceH obmacTH GHDE,I[EJI'EHHH?

1155. Ha pucyure 76 wmaobpaxén rpapui &)

CHauaH ¢ vk.com/material 100
OAHON u3 (PYHEIIMI: \
1“\\

Kaxkoit mmenso? Puc. 76

wY

1156. Karoii vz tpéx rpaduros, H300pasKEHHBIX Ha PUCYHEE 77, ABJA-
ercst rpapurkom QyHRIUT ¥y = x — 2[?

1157. Iocrpoiire rpaduk QyHRLMK y — ]El U OIHMIIUTE e€ cBOicTBA.
X
1. YA 2, YA 3. YA
k' %
114 1+ 11

£ !
% 0 1

=Y
o=
e

o |

Puc. 77
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1158, DyernuA zagaHa dopmyioil y = 3,5x — T. Sapalite dQopMyJIoH
KAKVH)-HHOYVAE JHHEHHYVI (VHEINH, rpadHK KOTOPOH Hepecera-
eT TpaWK TeproW QYHKITAM
a4} B TOYKEe, PACIOJO:KEHHOH B TpeThbell KOoOpIHHATHOMH UeTBEePTH;
0) B TOYKEe, PACHOIOHEHHOH HA OCH X;

B) B TOYKE, PACTIOJOMKCHHOW Ha OCH Y,

1159, dyuruua sagasa Qopmynoil y = —2x + 6. Bagaiite dopmynoi
(pyHRIMI0, rpapHk KOTOPOW mapanieleH TDapuKy JaHHOW (QyH-
KIHH M [IPOXOJHT:

a) Yepes HAYAJIO KOOPAHHAT;
6) uepes Toury (—4; 0);

B) uepes Toury (0; 3);

r) depes Toury (—2; 2).

1160. Ilpu maxkux 3HaYeHHAX a QyHEOHA ¥ = (@ — 2)x + 3:
a) ABJAAETCHA BO3PaACTAIOIIEN;
6) asnsaerca yOmRIBaOIE;
B) He ABJIAeTCA HH BO3pacTaiwuleii, HH yOmIBawueii?
CrauaH ¢ vk.com/material 100

1161. Hama ¢pyvERIHA glx) = 1 - \E . Pacniono:xuTe B mopAajiKe Bo3pa-
CTAHHUA 3HAYEHHHA 3T0H VHEIIHH IIPH:

x=0,x=1; x = 0,25; x = 0,09; x = 36.
1162. Kakwe ua opsMeix y = 4x -5, y=0,58x -2, y=-1, y=—x+ 3
umMerT obmue TOUKH ¢ rpaduKoM (PYHKIHH y = J;'?

1163, TlocTpoiite rpadur QYyHEKIHAN I — % OnpepesnnTe, OpH Ka-
4x“ 4

KHMX 3HAYeHHAX k npamasa y = kx umeeT ¢ rpadHKOM POBHO OJHY
oOIIVI0O TOUKY.

1164, ITocrpoiite rpaduk GYHKIEKN H MepedUCTIHTE €8 CBOHCTBA:

a) Y H_Ixz, ecau x = 1,
' [\/;, ecaH x = 1;

6) y_ l[x —1)2, ecam x = 2,
']

]—21+ 9, ecnu 2 < x = 3.
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1165. C moMomeo rpauKoR HAUANTE TPUDIMKEHHOE 3HAUEHHE KOPHS

yDaBHeHHA x = f;

1166. IlocrpoiiTe B OMHOH cHCTeMe KOOPJAHHAT B IepPEOH KOOPAHHATHOM
yergepT rpadmkn QyHEIMA y = x, y = x', y =2 , y = J;
a) VKaKuTe KOOPAHHATHI TOYEK, KOTOpPHIe ABIAIOTCA ODIIHMH
JAJA BCeX aTHX rpadMKoB.
0) OnuImKTe B3AMMHOE PACHOJIOMKEeHHe 3THX rpa)MKoB HAa OTpes-
ke [0; 1] u ma ayue [1; +o0).
B) I'maxs Ha pPHCYHOK, PAacHoJiO:KWTE B MNOPHJKEe BO3pacTaHuH
quena: 0,37; 0,37%; 0,37 0,37,
r) Pacnonoxure B mopaake yoeipaus umncna: 4,6; 4,6%; 4,6%

4,6.

1167. Hcenonsaya pueyHOK 52 Ha c. 237, nepednciauTe cBOHCTBA (DYVHK-

muit y = %, y = y=Jx my=|x.

1168. TI'padurom karoii H3 pyHKUHI — y = %
ranepdoaa?

HIIH ¥ = — dABJHEeTCA

el

vk.com/material 100

1169. Kawue us rouex (5; 8), (10; —2), (=0,3; —50), (=0,4; 50} mpu-
Ha/LICKAT TpafKy QVHKITHM

D) y=1% 6y=-20

x ¥
1170. B oamoil cucTeMe KOOPAWIAT TOCTPOHTe TpadwKy PyHRITIii

1 4 2 L]
Y=g Y= @ Y=g =g

Kak zaBucuT pacrnojoxenue rpadmuka QVHEIUN y = '% OT MOAVJIA

roathguenTa £?

1171, B oaEoil cHcTeMe KOOPAWMHAT IOCTRONTe TrpauKy (PYHKIWI
W HaHIHATe HOOPDIHHATEI HX TOYeHR IIepecedeHIdA:

a)y:—alzuy=—x; 6]y=§ﬂy=x+1.
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l'naBa 4l CTENEHb C LLEN1bIM

NOKASATEJIEM

B atoi rnase Byner npoaonXkeHo wnayyeHue crenedein. o cux nop Bbl
MMEenn AOeno TOoNbkKOo CO CTeneHAMW C HaTypanbHbiMW nokasaTtenamu. Te-
nepsL Bbl BCTPETUTECHL CO CTENeHAmMI, NOKa3aTenw KOTOopbiXx — uUensle oT-
puvuaTensbHble Yucna. 370 NO3BONUT BLINONHATL AENCTBUA CO CTENEHAMW,
nokasaTtensMuM KOTOpbiXx MOryT ObiTe niobbie uensbie Ynicna.

Mecnonb3oBaHue crenedHen c LUensiMmi OoTpUUaTenbHLIMKW NOKa3aTENAMMK
NO3BONWT 3anUCbiBaTh B CTaHOAPTHOM Buae He Tonbko Bonblwiune, HO U Ma-
Nble Ynucna, YTOo caenaeT 3anucb BbiMMCNEHWIA Bonee KOMNakTHOWN.

CrauaH ¢ vic.com/material100

CTEMEHb C LIE/NIbIM MOKASATEJIEM
‘M EE CBOWCTBA

47. OnpepneneHve creneHm
C uenbiM OTpMuUaTeNnbHbIM NoKasarenem

B cnpaBouHOH #nnTeparype MOKHO HAWTH CcBeJeHMA O TOM, YTO
macca Conuna passa 1,989 - 10* r, a macca aroma Bojopoja pasHa
1,674 - 107 r. Banuesr 10* ozmauaer npoussenenme TPUALATH TPEX MHO-
FRATETEH, KaaALI U3 KOTOpPHIX pasen 10, A kaxos cmuica samwcn 10 2472

BrpimmnoieM mocqefoBaTe IbHO cTeneHHn uyucraa 10 ¢ morasarenamm 0,
1, 2 o r. 4.

HGJI}?T-IHM CTRORY 1{]0, ].Ul, 1[}2, 103. e e

B aToli cTpoKe KamOoe UYHCIO MeHBIIe CIeAVIOIIero 3a HHM B
10 pas. Ilpogoiaskand ¢TPOKY LO TOMY 3KE€ 34KOHY BIEBO, LEpei YUCIoM

1 1 1
10° cnepver HammcaTh YHCIO — = —, [epej 9UCIAOM —5 ~— HHCIO
10 10 10"
L—L nepell 4YHCJIOM L = HCJIO L HT 1O H'DJI}”-!HM
10 10% 102 107 Co
1 1 1 0 1 2
e Amy S5 ok YUY gpt 105 308 (1)
1007 1027 10! ’ ’
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B crpore (1) cmpaBa or uHchaa 10° mokasaTens KasKAOH CTemeHH
Ha 1 MeHBIIe NOKasaTensd claeAyionied 3a HeH CTeIeHH. Pacnpocrpanas
ATOT 3AKOH HA 4uesaa, cTodAliue ciaesa ot ymeaa 107, UX 3anMChIBAIOT B

1
BHAe cTenedd umcaa 10 c OTPHIIATEJEHEIM OTOKa3aTeJIeM. BmecTto —-

1d

numyr 10, Bmecto 1:(1}_" mamyt 10°%, Bmecto # mumyr 10~ u . a.
[Tonyuaror . . ) .
-, 107% 1075, 107, 10°, 10, 102 10% . .

HUraxk, 107" ozmauaer 1:}], 10% oamauaer 1;'““ 10* ozmauaer &

10°

" T. A. Taxkoe corjameHnue NpHHEMAaeTCH IJIA cTerleHed ¢ JIOOBIMH OCHO-
BAHHAMH, OTIHYHBEIMH OT HYJA.

Onij n e v o Benma =0 v n — uenoe OTPULATENR-
HOEe YHOI0, To

I |

a4 = —,

=

a

[Monbaysace aTHM omnpenesleHueM, HaWJIEM, YTO

52 1 1 CrauaH ¢ vk.com/material100
“F T
— 1 Y
{"" 3) = ayd =T
(-3 81
; -3
1 W 1
—— p— - —-8
\ 2/ [_1 ']“
2

Bripasxenuio 0" npy meiaom oTpuuaTeIbHOM 72 (TAK 3Ke KaK U I1pyu

n = {}) He OPUTHCLIBATIOT HUKAKOTO 3HAYEHUS; 3TO BLIPAdEHHE
He HMeeT CMBICIIA.

HﬂHDMHHM, UTO ITpH HATYPAIIBHOM A 3TCO BBEIpAMEeHHe HMeeT CMBICTT
M Er'0o SHAYEHME PABHO HYJIHO.

BepueMcs ¥ mpuMepy, PACCMOTPEHHOMY B HAYAIE OYHKTA. 1eneph
MBI 3HaeM, 4ro sanucek 1,674 + 10! r, pripamamman Maccy aTOMA BO-
Aopoja, o3HAYaeT

1,674 - 10** r = 1,674 - l(li“ r= 1,674 : 10* r = 0,000...01674r.

—_—

24 pyns
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YnpaxHeHus

1172,

1173.

1174.

1175.

1176.

1177,

1178,

BHMHHHTE‘ CTelleHb C I EIN OTPHIOATEAEHEBIL IINDEA34ATETIEM
IpO0EIo:

a) 107%: r) x 20
6) 9% n) (ab)™
B) a e) (@ + b) 2.

SaAMEHHTEe LLpDﬁh CTelledbrd C OTDHIATS/IbHBIM [IOEASATEIeM:

1 1 1 1 1
a) —: 6) —: B) —; r} — —
) 10° ) 6 x! ) v A) 7

H'[{)E,[I; CTABBRTE YUHCIIA:

a) 8, 4, 2, 1, 3-, -i e | i; B BHe¢ CTEIIEHH ¢ OCHOBAHWEM 2;
6) 2 , i, l, 1, 5, 25, 125 B BHJE cTeneHN ¢ OCHOBAHHMEM O.
1256 25 5

llpencraserre uBecIa:
a) L, L, l, .l, 1, 3, 9, 27, 81 B Bune crenenu ¢ OCHOBAHHEM 3

81 27 9 3 CrauaH ¢ vk.com/material100
6) 100, 10, 1, 0,1, 0,01, 0,001, 0,000l B BHOe cTenmeHH C OCHO-
paHuem 10,

Boruucnaure:
. 1 )* (1Y’ "
a) 474 B) (-1)° &) [;| P ) | 15] iyl

6) (<3)% 1) (-1)2% e) [—ﬁ] . 3) ['—23' . x) i,185%

HafignTe sHadYeHHe BHIpaKeHMA:

a) 107" B) (—0,8)7%; n) —(—=2)%
6) -0,2°%; 1) (-0,5)% e) —(-3)2.
Brrunenure: ,
a) (4% B |2 n) —0,47%

\ 4 |

f 3 / =2
6) 2,5 ) |1%]; e) - 2L

v\ 3 -,
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1179. CpaRauTe ¢ HYJIEM 3HAYUECHNE CTENEHH:

oy =
-5 -8 3
a) 9°; B) (—-7,1)"; I) (_E) :
“ 3 2
6) 2,6 *; r) (-3,9)%; e) (22]
1180. Bepno 1w, 4TO:
a) eciin a > 0 U n — INeloe uHcIo, To @ = 0
6) eciit @ <= 0 U n — uérHOE OTPHUATENLHOE yueao, To a° > 0
B) ecan a4 <2 0 ¥ n — HeuéTHOE OTPHIATEILHOE YHeao, To a < 07

1181. IafinuTe 3HaveHHe BHIPaKeHUS Xx°, ccim:
a)x=_Tr_P=_2; E]I=2,P=_ﬁ;
6) x =8, p=-—1; r)x =-9 p=0.

1182. Karoe sHadyeHHe NpPUHHMAeT BhIpa:kKeHHe —x”, ecin:
a)x=—1,p=—2; B]I=2,p=_1;
6) x =00, p=-2; ) x = 0,5, p = —5?

1183. HafijirTe amavcHAA BLIpa/KenwH x° w x ', ecnm:

1 e 2 2L
a) x:E,n—z, B) X=2 N S
0) x= --}—, n=4;: r})x=-1,5, n= 3.
CkayaH ¢ vk.com/materiali0o
1184, HawjguTe 3HaveHAC RLIPAMKCHWH;
a) 8 - 47%; ) 3% + 471
6) -2 - 10°7; e) 2% - (-2)
B) 18- (-9 ) 057 +[1]
=4 Lol
n10-/-1|; 303 +01°"
| &

1185. Brrumeaure:
a)6-12% 1 1,3'-1,3Y

o 1
6)-4:8%  m12-(-);
B) 6 - 3% e) 25 + U,l"a.

1186. IlpeacraRbTe BRIpaAMEeHIe B BHIe OpobDi, He cojep:anlell cTelleHH
C OTphHOATeBHBIM IOHASATEJIeM:

a) 3x°; n ox e

6) x'y; e} —9yz™"

B) 5ab ’; x) 2x + ) Y

r) 5(ab)’’; 3) 10x '(x — y) >
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1187, TlpeacraBnpTe B BHUAC MPOW3IRGACHUS ApodL:

3 24" 1 2a
a) —m B =3 e M) ——
) b2 ) e A) 2 ) (a-2¢F"
x a’ fa + h}z (c —:~.‘:~]5
o) —: T - e > 3) ——.
) u ) TH ) bt 2(a — by

1188. IlpeacraBeTe B BHIe OpodH BHIpa:ieHHe:
a) a® + b2 B) (¢ + b1 )a ' - b);
6) x4y ' + xy?; ) (x — 2y " Wx' + 2y).
1189. IlpecbpasyiiTe B Opodb BRIpAXKeHHEe:
a) (@' + b a + B 6) (@ — b)Y (a® — b7).
1190, OnpenenmuTe MHOMKCCTRO 3IHAYCHWH X, TPH KOTOPRIX (YHRITHS
¥y =(x — 2)"! mpunnMaer:
a) MONOKHTeJbHEIe 3HAYEHHA; 0) orpHuaTenbHBIEe 3HAYCHHA.

2 e
1191. IIpu KakHX HATYPAJIBHEIX N Jpobb . IPHHHMAET HaTvVpalb-
T

Hble SHAUEHHA? g

1192, Haiiagure roaddHnuedT oldpaTHOH IPOOOpPUHHOHANLBHOCTH, aﬂaski, i
= rLa vk . com/material10
yro eé rpaduiE NPOXOLHT UYepes TOUKY: Crauati ¢ vk.comymateriai100

a) A(1,5; 8); 0) B(0,04; —25).

48. CeoicTBa CcTeneHn C uenbiMm nokKkasarenem
HapecTHRIe BaM CBOMCTBA CTeleHH C HATVPAJARHBIM [MOKA3ATEJIEeM

COpaBeJIUBEI B OJA CTEIIEHH C JTHODBIM INeJbBIM ITOKA3ATEJEM {HY?KHD
TONERKO IPpeIloJaraTk, 4YTO OCHOBAHHNE CTeIleHH He PDaBHO H},UIIO}.

HOna xamporo ¢ = 0 1 Mo00BIX DeJbIX M U N

am . u.l't — a.l'.l‘t- 1 J'I, {-])
am . 6!." = anr n, {2}
(a™)" = a™, (3)
oA Kaskaelx a = 0, & = 0, u awboro mexoro n
{ab)il e aﬂb“ {4}

" a"
- 5
b" (2)

5
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ITH CBOMCTBA MOJKHO JOKA3aTh, ONIMPAACh HA ONpPeJeeHHEe CTeIeHH
¢ LeJBIM OTPHIATENBHBEIM IIOKA3ATENIEM M CBOMHCTBA CTEIeHH ¢ HATYPAaJb-
HBIM IIOHKA3ATEeJIeM.

JokaskemM, HanpuMep, CHOpaBeJAJHBOCTE cBolcTBa (1) (ocHOBHOTO
CBOMCTBA CTeIleHH) JJA cayuas, Korja IokasaTe/d cTeleHeld — Ilennie
oTpunAaTesnbHble yncna. Muave roBops, HORAMEM, 4TO €cJaH R # p

—k = i
HaTypailbHele uciaa H ¢ 20, roa " ra P =a " .
Hmeen
- 1 1 1 1 :
atia?==.—= =a™P=qgt "

& af tff-up g e

ke = 1 1
3amenad creneHu @ ® @ © apobamu — W — " Apobs —— cre-
o 4] a
E +
nernio @ VP, MBI BOCHIONBIOBATHCH OMPEAETEHUEM CTEINEHH C IeJBIM

OTPHOATENIBEHBIM ITOKAIATEIIEL. Samenssa OpOH3BEIEHIE a,u’sap CTEIIEHBED

IIIl-'.r'z +P, MBI HMCHIOJb30BaJH OCHOBHOE CBOHCTBO CTeNeHH C HATypPaldbHBIM
NnoxasaTejeM.

M3 croiicTB cTeneHW BBITEKAET, YTO JAeHCTBUA Han cTeneHAMH C Iie-
JBIMH NOKA3ATENAMH BBINOJIHANKTCH IO TéM e OpaBpIam, 49TO H aeu-
CTBHA HalI CTelleHAMH C HaATVPAJBHEIMH IIOKa3aTeJIAMH.

IIpumep 1. IIpeobpasyeM mpomapenesue a @ - g,

p Ilpu vMHOMEeHHH cTelleHed ¢ OJHHAKOBBIME OCHOBA HHMH DCHI‘J‘
BAHHE OCTABISHYT TEM e, A ODOKAIATEIH CTereHeH H) T}E’Ef‘ahi}ﬂl
Hngeen -17 21 ~17 =21 SR

a a = =a . <l

NMpumep 2. IIpeobpazyem uacTHOEe b° :

[ 2 "pl?l AeJIeHHMH CTEHEHEﬁ C OJUHAKOBRIMH OCHOBAHMAMHA OCHOBaAHHE
OCTABJIAKT OpexHHAM, a4 H3 IIOEa3aTeJdA CTelleHH [JeJJHMOI'0 BBEIYH-
TAKT IMOKA3aATEeJIb CTENeHH AeJINTeJIA. HMEEM

i a 2 =4 —i
p? B = B2 = p,

II.J'IH cTeneHei c HaTypaJbHEIMH M HYJIeBbBIM NOoKa3aTeJlAMH MLl MOI-
JH ONPHMEeHATH NPaBHIO OeJIeHHA cTerneHem ¢ OJJMHAKOBBIMH OCHOBaHMA-
MH B TOM CJaOyYae, KOoTla IIOKaA3aATe Ik CTENCHH OJeJTHMOTO OBI He MeHBIIe
noras3ateJid cTelleHH JeJIHTeJd. TEIIE‘I}E-, MocJjie BBeJeHUA CTeleHel ¢ Ie-
JEIMH NOEKasaTeJAMH, 3TO OrpaHHYeHHe CHHMaeTCA: NoKasaTeJaH cTemne-
Hell AeJHMOTro W JeJIATe A MOTYT OBITE JAIOOBIMH IEeNIBIMH YHCJIaMH.

Ipumep 3. YopocruM BeIpaskeHue (2a°h ") 2,
» Crauasa mpuMeHHM CBOicTBO (4), a 3aTem — cBoicTBO (3). Umeem

(2a’7°y% = 272 (@*yH b ) ? = ia‘“b"'. <
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YnpaxHeHus

1193. HafiguTe 3HAYEeHHEe BRIPAMKEHN:

a) §4 .. 3% ol A et ) (27H7
ﬁ\j 21 i 2—3; .ﬂ) 5—3 . 5—3; 3) {52}—2 5 53;
B) 10°-10°-10% e 3*:3; ny 3% (3972,
1194. Briyucaure:
a) 5% . 5%, B) 45: 47% 1) (27H7%
—d 3 P SRR |
6) [};] {% r) I}:| [}?| : e) (0,17,

1195, lora:kuTe, 4ToO ©TeleHH JIKHOO0T0 OTJAMYHOIO OT HYJAA YHCHA C
HONPOTHEOITOMNOMAHEIME [IOKASATEIIAME B3AaKMHO UEDEI.THIJI.

1196. HoraxkwuTe, 4TO }l%] ={ ii] npH Jgooom memom 1, a = 0w b = 0.
X a

1197. Briuucanre:

¢ w8
(L5 ®001%  m0,002%

-3\'| - 2,—-1 s l‘l_ﬁ CradaH ¢ vk.com/material100
ﬁ} |—-4—”| > P) |1§J > E) |_1:‘i| .

1198, IlpexscraBbTe BEIPpAMKEeHHE B BHJAe CTelNeHH ¢ OCHOBAHHeM 3 H Hail-
AUTE Er0 sHAYeHHe!

a)27-8%  6)(37) 815 ) 9T:3" )81 : (9"

1199, IlpeacrasbTe BLIPpAsKEHHE B BHAE CTENEHU ¢ OCHOBAHWeM 2 H HAT-
OUTe ero 3HaUYeHHEe:

a) .2 6) 32 - (2'Y; B) 8 + 4%; r) 4° - 167

16
1200. Ilpescrasbre BhIpA:KeHUE, B KOTOPOM /M — LeJ0e 4HC/0, B BuUje
CTelne’Hd ¢ OCHOBAHIIEM 5:
+ 1 =1 - 182 =1 dm — 2
ﬂ} 5.!'" . 5({.‘ . D JJ"[; ﬁ] [5{”] N (a ]m; B) 625 : 5 m i

1201. Brmawceawre:

2 K, gesd g 1. o®

a) 8%+ 4% B) 10° : 107% o) ——r: M) ————;
) L4 ( ay

= Gl 5 2 o £2.8° 5 %pg?

6) 9% -27% r)125*: 25°%; B =—— 3) ————.
) 2 ) 125°%

Fa

15. Crenenb € uenbIM NokKasartenem W e€ CBOWCTBa 267



1202, HaitrawTe amavenWe BRIPAKCHTHA;

. Sy cgB2
a) 12571 - 25%  B) (69° : 6% 1) %2——‘
; , 3 ot
6) 1672 - 4% r) 12Y : (12 1% e) ':Tﬁ] )
1203.! (Taa pabomst 6 napax.) BHag, 94To m — IleJoe UHCIO, COKpa-
THTE Apodh:
25™ 6"
H.} 52*.‘1. I;I ﬁ} o I_arn.--l'
1) PacupegennTte, KTO BBINOJHAET 3aJaHUE a), a4 KTO — 3ajaHHe

0), ¥ BBIMOJHHATE MX.
2) IlpoeephbTe Apyr y Apyra, NpaBHJIBHO JH BBINOJHEHEl 3aJJaHUA.
3) Hcnpasbre omnbKH, ecay OHHM JONYIIEHBI.

1204. IIpeacTaBbTe KAKMUMH-THOO TpeMs CHoco0AMM BEIpAKEHHE X
B BU/IC TIPDOWM3BEJCHWA CTETICHCH,
12
1205. TlpeacraBsTe BRIpaaenwe ¢ -, rae ¢ < (), B BHge cTEIeHH:
b _"'
4) ¢ OCHORAHHEM a’; 6) ¢ ocHOBaHuMeM a .
1206. Ilpeuscrasbre B BHUJEe CTEIEHK ¢ OCHOBAHHEM X 4AaCTHOE:
al % 2 a; CkauaH ¢ vk.com/material100
BY 2% &%
B) x* ' : x® rme n — menoe wMCHO;
r x": x" "% roe n — menoe wHcIO.

1207. ¥uopocTHTe BhIpasKeHHe:

a) 1,5ab ® - Ba *b; r) 3. 2 Ny ng;
3 ~2,4 i.-2, 1 .3 1 2 -5,
6) ~m n'-8m'n", @) —p ¢ -—p¢;
4 2 6
) 0,6d" -Lc2dt;  e) 31a’h 't.0,6a b,
3 3
1208, IlaiianTe 3HaYeHHe BREIPAKEHId:

a) 0,2a ' 5a°b " upu a = —0,125, b = 8;

6) ~a'v®-81a% mpm a=1, b1,
27 7 14
1209, ¥VnopocTHTe BHIpa:KeHHe M HaHIHTe ero 3HaudeHHe:
a) 1,6x 'y’ - ﬁxgy Yoppn x = 0,2, y = 0,7;
6) '—Zx’“y"’~ 30y mpw x = 127, y =%.
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1211.

1212.

1213.

1214,

1215.

1216.

npﬂﬂﬂ’l‘aﬁh"l"ﬂ CTCITICHL B BHIAC TTPOW3RBCTCHMIA:

-3

a) (@ 'v7)7% B) (0,54 °b%)'% n) (%p“*(f] :
6) (Xy )% r) (-2m°n~°y; e) (-0,5x%y%?%
llpeobpasyiiTe B IPOU3BEISHHE:
a) (6a""b)'; B) (-0,3x7°y")%;

g 1—2 i =1
6 [—a"rﬁr‘:i : r [— gl .

) 4 / ) .SP i}'J

[IpencraBbTe B BHAE CTeIleHH IPOH3BeIeHHA BEIpajKeHHe:
a) 0,0001x"; 8) 0,0081a°p "%
6) 32y °; r) 10"x *"y*, rme n — menoe umcio.
ViupocTHTe BBIpaMKeHHe:

12x° g Siyf 8P
a) 0 6 362 5? B) 3 3
6) ﬁauf ) 13&‘; ol 16p '¢"  250° _

26" Ta 5 64

ITpeobpasyiiTe BRLIpamKeIIve: . _
CrauaH ¢ vk.com/material 100

13x 2 M 15¢
a) L B) -2 —=5;
y 39x de P
Ba® Tb? 26x17 y
6) .+ ; ) — 5
b 25a y 135
FHDDCTI’ITE BEIpAEECHHE:
4 3)2 x_3\,'3 ¢ 1 ’ dp 843
a) (0.25x 7y (—— ; B ( - ] (Ba’bc)
) L Ay? ‘ 104 ) ( :

o[ (8 o () ()

ITpeobpasyiiTe BLIpAMKEHHNE:

- —2 = &
2x”! 5. 2,32 |
a) FJ 12xy%; B) (2a7°07) L% ;
o+ . 212 =3
6) 4a% 1.[2t) ) [—] (P
\ 5 ) y
| MsBecTHO, WTO X, W X, — KOpPHM ypaBHenus 8x° — 6x + n = 0

m x ' +x,' =6. Haitgure n.

| |:
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[]

1218. Peninre yparHeHHe

2x —T +3x+2 7.
xr+1 xr—1

1219. Haiiaure obaacts oupejeieHus QyHKIMM:

1 1
; § = ;
ld—x )Y x| + x

ac
—, 3Had, uTo b = a + c.

abe

a) ¥y =

iil,zzﬂ, CorpaTHTe Apodb

KDHTpDI’IthiE BONpoCkl U 3afaHnA

CdhopmynupyitTe onpegeneHdue cTerneHu C UenbiM oTpuuaTensHbiM Mo-
kasaTtenem.

Chopmynupyidte CBOWNCTBA NPOU3BEAEHWNS W YAaCTHOroO CTENeHen c oau-
HAKOBLIMW OCHOBAHWSIMKM W LENbIMW NnokasaTensaMu.

- Kak BO3BECTM CTeneHb B CTeneHs?
. Kak Bo3BECTM NPOM3BEEHWE W 4ACTHOE B CTEneHb?

CradaH c vik.com/maternal100

- [CTAHOAPTHBIA BUA, YUCNA
49. NMoHsTHe cTaHpapTHOro BMAa 4Yvucna

B Hayke W TeXHHKe BCTpedyalTCA KaK OYeHb DONBIIHE, TAK M OYeHb
MAaJIBIe TIOJIOMHTEeNLHLIe uncaa. Hanpumep, Eio.rmmnm YHCJIOM BhIPAKA-
erca o6bém Bemau — 1 083 000 000 000 km®, a MaabiM — AUaMerp
MOJIEKVJIEI BOABI, KOTOpPHIH paBeH 0, UDDDDUDDDS M.

B ofsuHOM gecATHYHOM BHAe DONBIINE M Majble YMcaa HeyaAo0HO
YUTATh M 34lIMCBIBATH, HEYA0OHO BBIMOJHATH ¢ HUMHM Kakme-anbdo maei-
cTBUA. B Takom caydae moJae3HBIM OKasbiBaeTcA NpeAcTaBJIeHHe YHCaa
B BHge a - 10", rge n — nenoe uncno. Hanpumep:

125000 = 0,125 - 10°; 0, 0031 ='3,1 + 10°%;
0,237 = 23,7 - 10 2

[Ipencrasum kaxgoe ua uucen 1 083 000 000 000 n 0,0000000003
B BHJIe NPOM3BEJeHUA YHCJA, 3aKJIIOUEHHOIO MeXJy eJHHHIeH U Jecs-
ThiD, ¥ COOTBETCTBYIOIEH crTeneHu uucaa 10:

1 083 000 000 000 = 1,083 - 10'%
0,0000000003 = 3 - 10717,
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T'oropaT, uTo MEI 3anucany sucaa 1 083 000 000 0040 u 0,0000000003
B cmandapmuom sude. B TakoM BHIe MOMHO OpPelcTABHTE JdH00Oe IIO-
JOMUTEeNbHOE YKHCIIO0.

CTHI—I,EI;HF}THBIM BHO0OM JHCEIA (f HAJIRIEBAKT eI IaIIHCE B BHIE
a-10, rme 1 = g < 10 ¥ n — Henoe yHcao. YHUCI0 71 HABLI-
BAETCH NOPAIKOM HUCAA O1.

Hanpumep, nopaaok uHca, BeIpa:karwigero odeseM 3eMaH B KyOH-
JeCHHX KHJIoMeTpax, paBeH 12, a nNopAajoRK 4Hcia, BeRIpAARKIIEro aua-
MeTp MOJEeKVJbl BOALI B MeTpax, pased —10.

IMopaaox 4Yuena JaéT NIpeAcTABJEHHME O TOM, HACKOJIBKO BEJIHKO
HJIH MaJgo 3TOo YHCIO0. THR, ecJil nmopAjJoK 4YHCcJga o paBeH 3, TO I3TO
O3HavaeT, uTo 1000 = o == 10 000, Ecan MOPSANIOK YHCTa O PaBeH -2, TO
0,01 - = (,]1. Boapimoll moloEHATEILHBIE MOpAJOK NOKASLIBAET, UTO
YH IO EI‘-lEI-I.b BeAMKO. boasnioil mo Mogvin OTPHUATENBHBIH IODHIOK
TOKA3LIRACT, UTO YHCIO OUCHL MAJ0,

IIpumep 1. IlpencrapiM B cTaHIApTHOM BHIe uHeao o = 4 350 000.
» B uumcane ¢ DOCTABMM SAISATYI) TAK, Y4T0DBL B LEd0M 4acTH OKAasa-
Jack ogHa nugpa. B pesyanrare moayaum 4,35, QT;C[EJII/IB 3aNMATOH

6 mudpp copaga, MEI YMEHBIIMIN THCIO O B 10° pas. Tlostomy o
gonpure uucasa 4,35 8 10° pas. Orcropa

= 4,85 - 10°% <
HDpumep 2. IIpeacraBum B cTaEgapTHOM BHZe wucao o = 0,000508.
» B upcie o LepecraBMM S8lHTVI TAK, 4To0bl B LEJN0H 4acTu Oka-
3AJ4Ch OJHA OTIHYHAs oT Hyas mudpa. B pesyisTare moaydaTeA
5,08, TlepecTaruer BATIATYIO HA YeThIpe 3HAKa BPUPABO, MEl YBEJH-
upinu yueso ¢« 8 10" pas. Hosromy uueino o menbiie uuciaa 5,08 B
10* pas. Orcioza

a= 5,08 :10" = 5,08.

CxauaH ¢ vk.com/material 100

—5,08-107",

YnpaxHeHus

1221. HazoeuTe nopagoxk 4Hcia, NpPejcTABIEHHOIO B CTAHJAAPTHOM BH/jE:

a) 1,2 - 10% B) 2,7 - 10 % m) 4,42 - 10%

6) 3,6 - 10% r) 6,3 - 10 e) 9,28 - 107,
1222, 3anumnTe B CTAHZAPTHOM BHIEe YHCJIO:

a) 52 000 000; B) 675 000 000; n) 0,00281;

0) 2 180 000; T) 40,44; e) 0,0000035.

1223. 3anumnTe B CTAHJAPTHOM BHJE:
a) 45 - 10%;  6) 117 + 10°; ) 0,74 - 10%; r) 0,06 - 10°.
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_l_‘é_g_r:t_. ITpencTaBhTe YHCIO B CTAHAAPTHOM BUAC:
a) 1024 000; B) 21,56; a) 0,000004; ) 508 - 107
6) 6 000 000; m 0,85; e) 0,000282; 3) 0,042 - 10°.
1225. Macea Semun npudau:zeésso pasaa 6 000 000 000 000 000 000 000 T,

a macca aroma Bogopona (0,0000000000000000000017 r. 3anuniu-
Te B CTAHZAPTHOM BHIe Maccy S3eMJH H MACCY aToMa BOIOpoJa.

1226. Bripazure:

a) 3,8 - 10° v B rpammax; B) 8,62 - 10 ! kr B ToHHAX;

6) 1,7 *+ 10 * kM B canTHMeTpax; r) 5,24 - 10° cm B meTpax.
1227. IlpeacraesTe:

a) 2,85 - 10° cm B KMIOMeTpaAx;

6) 4,6 - 10 > m B MMATHMeTpax;

B) 6,75 - 1{1!'1" I B TOHHaX;

r) 1,9 - 10°* t B KunorpamMmax.

1228. BoimonauTe ymMHOMKEHNE!

a) (3,25 - 10%) + (1,4 « 10%); 6) (4,4 - 10 7) « (5,2 + 10%.

50. PeweHune 3apay c 0onblIMMK
M ManbiMU YUCIaMM

Hcenmonbzopanue CTAaHAAPTHOrO BHJAA YHCAA TO3BOJHET -QIEPHPOBATH aterial100
fONBIIMMK ¥ MAaJbIMH 4YHCIAMH B caMbIiX pasHeix cutryannax. [lokaxem,

Kax }F,I[{lﬁHE IaTa 3alllicCk, eCJIH T'I}EﬁFETEH CPABHHATE QOUEHD Oonbpmme gHcsa.

Mpumep 1. B Tabaumne npuBegedsl naaHeThl CoTHedHOH CHCTEMLI W
I KasKJ0H M3 HUX VEA3aHO €€ IpUMepHoe paccTogHue 1o CojlHIA.

BriacanM, Kakasa M3 njaHer, Oamxe Bcero K CoJHIY M Kakaa —
pansuie Beero or Connpa. Pacnonoskum 1maHeTsl B MOPAAKE HX yaa-
aeaHoctn ot ComHiia.

T B » Bce paccToaHME OpeacTABIIEHBI

B CTAHAApTHOM BHJe, T. €, HAM H3-

demna 1,5 - 10° BECTeH MOPANOK KaMKA0H H3 ITHX

E peanuna. M3 rabnuoer BuaHO, 4YTO

IOnurep 7,78 - 10 HAMMEHBIIHIT TOPAZIOK WMeeT YH-

Mepxypmit 5,8 « 107 cio, paBuoe 5,8 + 107, 1. e. famixe

gcero k¥ Consuny vHaxoaurtca Mepry-

Henrys 4,497 - 107 puii. Hauboapmmii mopagok, pas-

- HBEIH AEBATH, MMeEIOT 4HHCJIa, BEIpa-

Ypan 2,87 - 10 smawinue paccrosaunda or Connua mo

Carype 1.42 - 10° Tpéx naaner — Henrtyma, ¥pana n

Carypaa. Tak Kak NIOPAJOK 3ITHX

Benepa 1,08 - 10° ypceJ OAMH M TOT e, TO, YTODHI

= V3HATE KaKoe U3 paccToAHuH DoJb-

Mapc 2,28 + 10 e, Haj0 CPABHHTEL NepPBLIe MHOMIH-
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Tenun — umucaa 4,497; 2,87 u 1,42. Hamboneimee M3 3THX YHCea —
aro unciao 4,497, zpaumr, ganeme Bcero or CoJIHIIA HaAXOAWTCH
Henrys.

OanHE B TOT Ke NMOpAafoK, PaBHBIH 8, HMeWT uYHCaa, BRIPAMalo-
e paceroasud or CoaHua go mnader 3emas, FOnurep, Benepa
n Mape. Tag wax 1,08 << 1,56 < 2,28 = 7,78, To pacnono:kenune
2THX ILJIaHeT TakoBo: Benepa, demnua, Mape, I0ouTep. OKoEUATENE-
Ho umeem: Mepryvpuii, Benepa, Seman, Mape, Huawrep, Caryps,
Ypamn, Henrym,

CraspmapTHBIH BHJ YHcjaa YA00EH W IIPpH CPABHEHHH OYe€Hb MAJIBIX
qHce.

HPI-[MEI.'I 2 B sxuzEH Hac OOCTOSHHO [‘[]lef}BUDR,I[r]H]T Pa3lIlYHEBEIC
myMel, B akyeTHie cuoy SByKa maMepsiorT B Br/em® (maTT ma Kna-
IpaTHBIHE caHTHAMeTp). CpaBHEM IIOPOX JIMCTBEB B JIeCy B THXVIO
noroay (on ouenusaercs wagx 1 ¢+ 107 Bfr;cm ) U myM HA OMIMB-
A8HHOH Topoacroi yauie (1 - 10 Y Br/em

» H3 arToro CpaBHeHHMA BHIHO, 4YTO IIOyM Ha I‘DI)D,[[CHUITI VIHIIe HAa
5 mopssakos, T. e. B 100 000 pas, rpoMue mIOpoxXa JIHCTHEE B JIECY.
Herpyaro caemaTh BEIBOJA O TOM, KaKo¥W W3 OTHUX «ITYMOR» Oraro-
IIpHATHee 1A 4YelOBeHA.

ynpaxHexus

1229, Kaxoii nyTL IpOHIeT cBeT 3a
2,8 - 10° ¢ (cropocers cBera pasHAa
3 - 10° P-:M,f(:)?

1230. (/Tasg padomut 6 napax.) a) Mac-
ca 3emun 6,0 - 10% KI, & Mmacca
Mapca 6,4 - 10*® kr. Yro Gonbme:
Macca JSeMJIH #wuaH Macca Map-

ca — M BO CKOJBKO paa? Pesyib-
TAT OKPYIJIHTE A0 JAecAThIX.

6) Macca FOnurepa 1,90 - 10%7 xr

24
a macca Benepm 4,87 - 10
Yro wmensbme: wmacca Onurepa

nau macca BeHepsl — H BO CKOJIb-
ko pas? PeayaesTarT OKpyrauTe A0

om/material100

eIMHHIL,
1) Pacnpepennre, KTO BREIOJHAET
3ajlaHHe a), a KTo — 3ajaHue 0),

M BBINOJHATE HX.
2) IlpoBephTe ApPYr Vv Apyra, NPaBHUJILHO JIH BBIIOJHEHBI BBEIYHC-
JIeHNnA.

3) Henpasbre jgonvineHHble OMHOKH.

4) Pacnmono:xuTe YKasaHHBIE TIJIAHETHI B NOPAAKe BO3PACTAHHA MX
Mace.

T =
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1231. IlnotHocTs mesesa 7,8+ 10% kr/m®. Hajigure macey kesnesHoi
IMTHI, AAMHEA KoTopoi 1,2 M, mmpusa 6-10' M @ rommuaa

2.5-10 1 .

1232, Humcnma zanmucansl B CTANIapTHOM BW/C:

3,76-10° 1,9987-10"%: 5,001-10"; 0,9999:10% 1,9899-10°,
Pacmonossure mux:
a) B mopfAjKe BoapacTaHuA; 0) B mopaake yObIBAHHA.

1233. Ynecna sanMcadbl B CTAHJAPTHOM BHIE:
7,89-10% 1,11-10% 999-10% 1,02-10"% 1,11-10"'.
PacromomwuTe Mx;
a) B nopsajake BoapacraHudA; 0) B nopaake yvObiBaHMA.

1234, Camoii auHHON pPeroil B MHpPe ABISETCS AMA3B0HKA, €8 JIUHA

7100 km. Bropag mo oporamEéumocTH peka — Hmpa., Eé anwmua
cocragider 6670 km. Pera Jlena radercs Ha 5100 kM, a pera
Mexonr uMeeT DpoTRKEHHOCTE 4500 KM, 3amunmmTe IIUHY DTHX
PEK B CTaHAAPTHOM BHJE.

1235. B craxane nHa 200 r comep:urca 66,822 « 10*® monekvn BoabI.
HHHJIHTE" BEC ()ﬂHﬂI’I LIOAERYIIBI BOAOBI M JAIIHWINNHTE ETO B [3THH,D;HP'

THOM BIIOE. )
CrauaH ¢ vk.com/material100

1236. B aroMmu0l (pHsHEe 3a eIMHMIY MAcCChl IIPHUHATA ATOMHAA €THHH-
ga mMaccel (0DozHavaercda a. e. Mm.). Masecrno, urto
1a e m = 1,66-10% r,

BripaszuTe B rpaMmMax mMaccy OJHOro aToMa BOJOpoja, Mean, Hoja
H asora, 3HAA, UTO:

Macca aroma Bogopoaa pasaa 1,008 a. e. m.,

Macca aroma mean pasHa 63,546 a. e. m.,

Macca aToma iHoma pasHa 126,904 a. e. M.,

macca atoma asora pasaa 14,007 a. e. m.

1237. HaiignTe 3HaYeHHe BHIPAKeHHA {E—Jg)\.l"r':— 4«&
1238. llpu xakoM 3HAYEHMH M CYMMA KOpPHeH vpaBHeHUHA
3x* — 18+ m =0
paBHA [NPOM3BeJeHHI0 3THX KopHei?

1239. HaiiguTe pmeible oTpULATENbHBIE 3HAUYCHHA X, KOTOPble ABIAKTCA

s &

PEIIEeHHEM HepaBCHCTBA
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1240. 3amMeHHTe @ HAKHM-JIH00 HATYPAJbLHBIM YHCIOM TakK, YTOOBL He
MMEJA PelleHHUM CHCTEeMA HePABeHCTH:

&) 3x>40 8, Jl 6x<19,
5x—a<0; [4x—a<:ﬁ

KoHTpO/fbHBIE BONPOCHLI U 3aaHNA

Kakyio 3anucb 4vcna HasbiBaloT ero craHgapTHbIM BUAOM?
MokaxuTe Ha Npumepe, Kak NpPeacTasuTb YUCNO B CTaHOApTHOM BUAE.

Hna mex, kmo xoyem 3Hamv O0oablue

1 -2

S1. PyHkun y = x~ n y
M UX CBOWUCTBA

DyHKOHA, KOTOPYIO MOKHO 3aJaTh (hOpMyJa0il BHIa T e
M

g = X
TIe ¥ — He3aBUCHMAA HMepeMeHHasdS M 7 — IeJoe YHCJ0, ABIAeTCA Ccre-
ReHHOL QyHicdlell ¢ UelblM [IOKABATENIEeM.
Co cTemeHAERIMH (DYHEIMSMHA ¥ = x° U y = X° BB NO3HAKOMWJINCH
B Kypce anrebpsl 7 KJacca. BaM 3HaKoMa TaKke cTeneHHAA QVHKINA
Y = X — OHA HBJIHETCH YaACTHBIM
CIVIAEM TOPAMON HTPOTOPIIHOHANE-
HocTH ¥ = kx (opu kB = 1) 4
Pai}cmmpnm relepsb cl]yﬂﬂu,uu '3
y=x' "Wy = x", BRISICHIM CRO¥- 1 [ 21
CTEA 9THX (GVHEOHN M ocoOeHHOCTH || 2
;
|
0

!HJ

ux rpapuros. OrMerum Cpasy, 4To
0DJMACTHEIO ONPEAETeHHA Kamgoi H3
3THX QYHKIHE ABIAeTcA MHOKecTBo | 4 8 [~271-17
BeeX JelCTBUTENLHBIX uMCell, Kpome —] |
Hepeqnc.:lmm ceolicmea QYHK- [ i N i I 1l
UM ¢ = X M ocodeHHOCTH €& rpa- L '
thura. '|.1I —3
1. Ecan x > 0, To y > 0; ecan _ 1
x <0, 0 y <0, I 1%
B camom siene, X ¥ § HPUHUMAROT
3HAYEHWUS OJHOTO 3HAKA. Puc. 78
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Tarx rar

TOo rpadpmeoM (PYHKIHHA ABAdeTcA ranepbosa, pacnojioKeHHAA B NepBOil
U TpeThell YeTBepTAX KOOPAHHATHON miaockocTH (pue. 78).

2. IIpoTHBOIMOJIOKHBEIM 3HAYEHHAM APTrYMEHTa COOTBETCTBYIOT IIPO-
THBONMOJIOMKHBIE 3HAYCHHA (DYHKIIHM,

HeilcTBuTeNbHO, €CAM X, W —X, — 3HA4YEeHUA aprymMeHTra, TO COOT-

-1 —1
BETCTBYHOIIIMEe UM 3HAUeHHA (DYHEUMH X, # (—X,) Taxmxe SABIAIOTCH
OPOTHBOMIOJOMHBIMH YHCIaMH, TaAK HaK

(%)=

Xp

Ecnu Touxka M(x; y,) OpHHaAZIeXHUT rpaduky GVHKIHHE ¢ = x7', 1o

TOYKA M’F{—xu; —Y,) Tarmke npuHamre:RuT rpadury sroil dyHRnME. 3HA-
HuT, RAKA0H Toure M(x,; y,) rpaduxa coorrercTsyveT Touka M (—Xy: —1)
TOTO He rpaduxa.

Touryn, HMeHIHe IPOTHEOLIOIMHHDBIE ADCHMCCh] H IPOTHBOMIOJIOM-
HbIe OPAMHATE, CHMMETPHYHLI OTHOCHTEALHO Hadada xoopaunat. Caemo-
BATEJILHO, Tpaduy QYHKIOIHH § = x~' CHMMeTpUUeH OTHOCHTEJIBHO Haua-
18 KOODHUHAT. CrauaH ¢ vik.com/material100

3. Ecau 3navenuns aprymenTa npu x > () Heorpanm4deHHO BoO3pacTa-
0T (X — +0°¢), TO COOTEETCTEYHIINE MM 3HAYEHMS (DYHEUMY, OCTABACH
NOJIOKITEILHEIMH, HCOTPAHHYCHHO YOBIBAIOT, T. €. CTPEMATCS K HYJI0
(i == 0l

Ecaum 3Havenusn aprymenra npu x > 0 yOeiBawT, T. €. CTPEMATCH
K Bya0 (x — (), TO COOTBeTCTBYIOINNC 3HAYCHHA (PYHKIIHH HCOTpPaHH-
UeHHO BO3pacTaiT (y — +9o0),

Ecnu x = 0w x — —-oc, 1o y — 0.

Ecoin x < 0mwx — 0, 7oy — —0o¢

Takum obpaszom, TouxkH rpadHka, vialadsdchk OT OCH Y BIIPABO HJIH
BJIeBO, BCE DoJblie UPpUOIIMMAAKTCA K OCH X, 4 YALIAsiCh 0T OCH X BBepx
AW BHU3, BCE DOJBINTe TMPHOIMIKAIOTCHT K OCH Y.

4, 3HayeHUA APryMEHTA M COOTBETCTBYHIIHE UM 3HAYeHUA (YyHK-
OHH ABJIAIOTCA B3aMMHO OOpaTHBIMH YHCJIaAMH.

JleficTBHTENLHO, IPH JO0OBX 3HAUYEHHAX AprvMeHTa X BepHO paBeH-
crBo Xy = 1. A 310 0o3HAYAeT, UTO ZHAUEHWUH X W Y HBIHKOTCH B3AMMHO
Uﬁ[]H.THLIMI/I TECITAMIE.

Ecam tourka Mia; b) opuaagne:xaT rpadHuRy JaHHOH GYHKIIMH, TO
roura M'(b: a) rarixe npuHanimeskur rpadury sroil dyarunuu. Touru
Ma; b) u M(b; a) cHMMMEeTPHYHBI OTHOCHTEIBHO OPAMOH iy = X. 3HAYHUT,
rpapuE PYHEOHH ¥ = X CHMMETpHYeH OTHOCHTEIRHO NpPAMOH I = X.

2?6 Fnasa VI CreneHdHe C UenkIM nNoKazaTenem



 u ocobeHHOCTH €@

BrigcEMM Teneps csolicmed PYHEOHUT y = X
rpatHKa.

1. IIpn moGom 3HaYeHNHH apryMeHTa 3HAYeHHA (QYHKIHH — IOJO-
JKHTeNbHBIE YHCJIA.

Ito cleagyer M3 TOro, 4To

>0
npu md0boM x # 0. 3HauuT, rpadHK QYEKOHH ¥ = X ° pacnojoskeH
BBILIIE OCH X.

2. IIpoTHBONONOAHBIM 3HAYEHHAM APryMeHTa COOTBETCTBYET OJHO
H TO ke 3Ha4dYeHue (PyHKIHH.

HeiicTBUTENBHO, €ClIM X, U —X, 3HAYeHMA aprymMeHTa, TO X,  H
{-.r{}}"* — COOTBETCTBYIOIIINE UM 3HAYeHUA (WHHKIIMH, HO

—2 -2
X ={*I"} '

Orciona caepver, 9To Kammon toure M(x,; 1,) rpadmka pyHKIER
coorBeTcTByeT Touka M (—x,; U,) Toro ;e rpadmra. 3HAUNT, rpaduir
(hbyHRUME ¢ = X ° CUMMETPHUUEH OTHOCUTENbLHO OCHU .

3. Bemmmxy — +toounmmx - -, oy — O;ecmu x — 0, To gy — +00,

, HeiicrsurensHo, ecnu |x| HeorpanuyenHo soapacraer (jx| — +o0), 1o
lx | y6riraeT, ocrasasch TONOKATENLHEIM YHCIOM, T. €. Y CTPEMUTCS K
aymo, Ecan |x| — 0, To x ° HeorpaHWYeHHO RO3pacTaeT, T. e. X -~ — +09,

OcHOBbLBAACDL HA 3TUX CBOHCTBAX, MOKHO LOCTPOMThL I'padime @yHE T om/material100

OHA I = X 2
BerumcauM 3HaueHHA Y A1 HEKOTOPBIX TOJMOKHTEeNIbHBIX 3HAUEHHH
ApPryMeHTA.

X

Lo =
B | =

- | =

D] -

[locTporm B KoOOpPAMHATHON
MJOCKOCTH TOYKHM, KOOPAMHATHI
KOTOPBIX TIOMEIleHBl B Tabauie.
CoefMHUE H5TH TOYKH MNJABHOMH
HENpepbhiBHONW JMHHEeH, NoJayuum
OAHY BeTBB rpahura (QyHKIIHH.
BTopyio BeTBb, PaCHOJIOMKEHHYIO
BO BTOPOI KOOPAMHATHON 4YeTBep-
TH, MTOCTPONM CHMMETPHYHO IIep-
BOM OTHOCHTeJBHO ocH Y. 'padpuk
dyERnUE § = ¥ ° usobpaxkén Ha
pucyHKe 79,

|
|
_— -—"Il“

-

— 2

=Y

Puc. 79

Ina Tex
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yopaxHeHus

. i h
1241. HasecTHO, UuTO TOUKH Al|a; L] n B(843; b) nmpuHagiexar T'H-
B

247 )
nepbose y = x ', Haiigure a w b.

1242, ] H()(:T'[]ﬂfITlE E OJHOH CHCTEMe KOODIHHAT rpadpurn GyHELME § = X
HYy=x". BIJIH(:HTHTE, IPH KAKHUX 3HAYMCHMAX ApPIyMEHTa BePHEI
PABEHCTED X = X M HepaBeHeTBA X » X KM X < X B Cciydae,
eCJIH:

a) x = 0 8) x <= 0.

1243, Moxaskure, uTo mpaMad y = —x + [, rme | — HeroTopoe moJo-
HHUTedbHOe UHCJIO, H THIOepdoda y = X
a) UMeroT ABe 00mue ToOuKH, ecaun [ > 2;
6) umeroT oaHY 00mIVIO TOUKy, ecam [ = 2;

B) He WMerT 00mIHX Touek, ecrnu [ = 2.

1244 | TTocrpofiTe rpagui (GyHKOAN

|x, ecnm x <0,

¢ Lx' ', ecim x> 0. CxauaH ¢ vk.com/material100
Haitgnre:
a) sHadeHue y, ecan x = —2; 2;
0) 3aHaYeHne x, NpH KoTopoMm y = —4; 4,

1245. Ilocrpoiite rpadur GyHELMNA § = |x"'|

rpahiK OTHOCHTENIBHO OCH §7

. Kaxk pacinojioxxerd 3TOoT

12486, llocrpoiite B 0fHON cucTeMe KoOpauHaT rpadmen dyHKOmi y = P "

rie x > 0, m y = x 7, re x > 0. CpasHuTe 3HaueHHA x ' M x 2,
ecITH:

a) 0 <x <1; 6) x > 1.

1 .I'| u B(0,0625; b) npuHamiIexar

1247. Ussecrro, uro touru A|a;
i 2601 )

rpadury QVHKIHH i = x~°. Haitgure a u b.

3 il 2 0 -1 —2
1248, Pacnoso:xuTe B DOPAAKE BOZPACTAHNA YHCAA X, X, X5, X, ., Xg ,

3HAMS, 9TO!

a) 0 < x, < 1; 6%y > 1.

2?8 rnﬂ“ v' CreneHs
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x4 ecam —2< x< -1,

Y= I.rz, eciu —1=x <1,
2

x°, ecmn 1<x<2,
Cronsro o0IIHX TOYer umeer 3TOT rpadMyE ¢ UPAMOH Yy = a B
caydae, Korga:
1 ’
a) a = 2; 0) a = 1; B) ﬂ=-2-; r)a = 07

1250.| Jana dpyHEUHA

= 1
X, ecam X <-—,

1 1
Yy =+4x, ecan —3 X %E,

” 1
x ', ecnm x>

CKOJIBLKO HOpHeH HMeeT YpaBHeHHe:

a)y =2; 6 y=§1: B) y = 0; r) y = —37
JononHutensHbie ynpaxHexuus K rnase VI _
- CradaH ¢ vk.com/materialio

K naparpady 15

1251. Beiuncaure:

a) —0,257% + 100; r) 0,17 + 1,1% %) (-0,2)" (0,17

. (0.5) L(2" g5 636 . [L];

6) 0,01 - (-0,5)% n 333 0.5 3) 67 36° - 5|
1 : o [ 1Y

B} [}12 "1 {_156J1 E} —4 -5+ 2,541; HJ _[_1} R |._E I| ¥

1252, IlpeobpasyiiTe BRIpajKeHHEe TAK, YTODBI 0HO HE COOEPIRAIO CTelme-
ACH ¢ OTPUTATCILULIMA TTOKA3aTeIaAMMA;

ar.;rl'ﬂ: 6) {: + by . & Ea'ihzzl
a b b a —8) {a | &)

a)

1253. IlpeacrassTe B BHjie JApo0H BhIpas;ieHHne:

a) xy © — x ‘y; B) mafn — m)° — n(m — n)
6) [5 +[f B r) (7' + it -y,

dononHutensHule ynpaxHeHua K rmase Vi 279



1254, VopocTuTe BHIPAKEHUHE:

<L, ) i
+ b ]
£xY -, 6) %

a 5 b
) (x+ _u]‘! a'l-p

1255, IIpeacTaBeTe BRIPAKEHHE B BHAE CTENeHW ¢ OcHOBaHWem 1()

(n — meloe YHCIO):
a) 1007; 6) 0,1 - 100" ' % r) 0,01 - 1(¢ ",
1256. YnpocTture BripakeHue (n — ejoe 4HCJ0):
49" . 15
a) o 1° 0) = oa "
i i —1 3r¢ ; 5.1 +
I257.§I[{1RHJRHT(—:, YTO SHadeHHe BRIPAXKeHHA (m — Ilenoe YHCIO) HEe
3ABWCHUT OT M:
gqm . 107 +1
8 i — 6) —————
gqm 1 ?m+ 1 zdm_ 157 1
1258, IIpeacTaBbTe BHIpAMHEHHe X ° + x ' + X B BUIe [POH3BeIeHUA
IBVX MHOMEHTEIeH, 0JHH H3 HOTOPLIX pPABEH!:
= -1 —i
a) x; 8) x B)] .
1259. B Beipaskennu a ° + a ' BolHecHTe 3a CKODKH MHOMKHECb: vk.com/material100
ay a; 6) a °.
B a+a®+d
1260. VupoctuTe BBIpaXKeHME: a) ——— 3 0) ———————
e e a a4 a!

1261. Joxa:xuTe, 9T0 TMpH J000M IIETOM 72 BEPHO DPABEHCTRO!

a) 2" + 2"=2" "1 6) 2-3" + 3 =3*"'1!
ail 1l _ an i a
1262. CokpatnTe Apo6h (7 — mHesoe THCA0): a) = i 6) 2—4:21 ;
+

1263. Horamkure, 410 BhIDAMKEHUE LHPUHUMAET OLHO M TO Ke 3HAYEHHE
OpH JIO0BIX IMEJBIX 3HAYCHHAX TePEeMEHHBIX:

g an 1 _ gt L gt . ) e .
a) om  an * o 5:rr—222n _;_5m22n—1 '
ﬁ} 5 l. 2':—2 +5n—2+ 2:1—1 . P) 91"
10" -2 i 3n—1Tn+1 +3m;.rrr'

1264, Kopre x; u x, ypaBHeHusa nx° — 5x + 1 = 0 cBaAsaHBI COOTHO-

meHueM X,  + xz° = 13. Haiigure n,
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K naparpacgy 16

1265. Bripasure BpeMsT B CEKVHAAX W ZAMHIIHTE TMOAVIEHHOE YHCIO B
CTAHIAPTHOM BHIE:
a) 1 u; 6) 1 eyrru; B) 1 roa; r) 1 sex.

1266. BrimonauTe geficTBUA HAJ YHCIAMH, SANHCAHHBEIMHA B CTAHIAPT-
HOM BHJE: . i .
a) (3,4 - 10°7) - (7 - 10 ) B) (9,6 - 107 : (3,2 - 1077
6) (8,1 - 107 - (2 - 10*Y; ™ (4,08 - 10" : (5,1 - 10°).

1267. Paccrosume or Bemianm mo aseanbl o llemraepa pasmo 2,07 - 10°
ACTPOHOMHYECKMM eIHHHIAM (ACTPOHOMHUYECKOH eNHHHIel Ha-
aniBaeTca paccroaame ot 3emam go CoaHIila, KOTOpoe PABHO
1,495 + 10° gm). Bripasure 3T0 paccTOAHHE B KHJIOMETPAX.

1268. B 1 kran conepsurca 4,2 - 10° s, CHONBHEO HHIOKAJOPHH B
1 JIow?

1269. B tadanne gaHbl 0003HAUYEHHA KEPATHRIX B JOJbHBIX OPHCTABOK H
COOTEBEeTCTEVIOIHMe MM MHOBEIMTEH.

ITpreraeka | KpateEocets | Obozeavenne | [Ipuctaeka | Kpateoots | ObozHaueHDe
Mera- 10° M JIeTH- 10" CragaH C vk.g
KHJI0- 107 K CAHTH- 102 C
reKTO- 10° r MMM~ 107° M
IeKa- 10! aa MHKPO- 10° ME

Hcenonsaya Tabaumy, BeIpasnuTe:
a) 2,5 - 10° Mt B TOHHaX;
6) 3,1 + 10 ": MI' B KHJIOIDAMMAX;
B) 1,5 - 10 “rxm B amTpax;
r) 7 - 107" m B MEKpoMeTpax;
a) 8,4 - 10 ! kgan B KamopuAX.
1270. Macea 3eman 6,0 - 102! 1, a macca Jlyasr 7,35 - 10" 7. Ha ckonn-

KO TOHH Macca S3eMJIH 00Japine Maccesl JIyvHBI?

AOoNonHuTensHbLIe YNpax

rnage VI

om/material100
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3AAYU MOBbILLIEHHOM
TPYAHOCTU

xt 1 a®?  at, 5) 8a" "2 g}
Prd 16a" 4 4a"+2 4 a"
1272.] Pemmmre cucTeMy YparmCHWIA;
(x4 y+ z+ u=>5,
y+e+u+v=1
12+ u+ v+ x=2,
ut+v+x+y=0,
|+ x+ y+ z=4.

a)

CrauaH ¢ vk.com/material100

2

1273.] Hoxaskure, uto ypasuenne x — 5x° — 4x*~ Tx + 4 = 0 He umeer

OTPHIIATEIBHBIX KOPHeH.

1274. Haiinure o6blKHOBeHHYO Apobb co 3Hamenarenem 21, 3apirouéH-

HYIO Memay apobsMmmu 2 2
14 12"

1275.] Karoit nudpoil orapunpaerea eymma 54°° + 284172
1276.] Peinure ypasuenue x* — 2x + y* — 4y + 5 = 0.
1277.| Haiimure cyMMy KBagpaTOB KopHeil ypaseenms x° + 12x + 30 = 0.

4
%

1278. HafinuTe KODHHM YpaBHeHHA x°— 2x — =4 L — 13 =0.
2
X

1279, HaiguTe Bce IBY3HaUYHBEIE uHcaa ab, rme b > g, IPpH KOTOPHIX

3HAUYEeHHEe ApoOm “Tbh pPaBHO IEJOMY YHCIY.
a

1280, Haiipure Tpu pasiauuHibie OOBIKHOBEHHBIE ApodH BHIA —xl—, CYDM-
X+
Ma KOTOpPBIX paBHA HATYPAJIBHOMY YHCIY.
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1281.] Haiigure mennle SHAYEHNS X, TPH KOTOPBIX (DYHKITHS
y= 20+ 291+ 6x — & — 202,91+ bx —

IIpHHIMaeT HeJibkle JHaYeHHHA.

1282. HalinuTe Bee Lelble sHavyeHHd (PYHEOIHK

H=\/12+ 2J35sz—x2 —J12—2J35—|—2r—x2,

KOTOpbIE OHA NPHHHMAaeT IPH LeJbiX X.

1283. IIpeacrarnsTe MuoTouwmen x- + x' + 1 B BHAe NMpoHM3BeIeHUA He-
TEIPEX MHOTOWJIEHOB HeHYJeBoi CTeleHH.

f i -l { 1 9= P
— (#-3)l-2
1284, ¥Y1pocTHTe BLIPAKCHIC o= - YramuTe JOoONyCTHMEIE
2 1 1 B §
¢ = | | g+
l il

JHAYCHHA IIepeMeHHBIX.

1285. ©yurnus y or x sagada QOpMyIol g = ax_:;,
cx

IIyeTs 3HAaYeHHAM apryMeHTa X, Xj X; H X; COOTBeTCTBYIOT 3HA-
YeHHA (PYHKIMW Yy, Y, Y H I, Horamure, 410 CxauaH ¢ vik.com/material100

rue ad — be = 0.

L O Sty S
Ug—UYa Hyq—Ya X3 —X X4~ X3

1286. Haiignre _pce Tapkl AATyPATLHEIX WHCes, YIOBACTROPAIOIAC ypan-
HeHHIO x° — iy = 69.

1287.! MokaxuTe, UTo CyMMa, Pa3HOCThL, IPOH3BeJeHHe ¥ YacTHOe UHCel
BHAA O +b\2 , TAiC @ W b — panvodanLALIe "HUcaa, MOTYT OLITh
IpeACTABIeHEl B TAKOM JKe BHJe.

1288. Tlapa umcen x — 3, y — 2 SBASETCHS peNIeHHEM YPABHEHUA
(x+ yv@)(x— yv@)=1. IMoramure, yro cylecreyer OeCKOHEYHO

MHOTI'O JAPYIUX Map HATYPAJABHBIX 4YHCelN, VIOBJIETBOPHAWOIINX 3TO-
MY YPaBHEHHIO.
1289, llpn KakOM SHAYEHMM M CYMMA KBAJPATOB KOPHEH VDPABHEHHUA

x>+ x + m = 0 pasma 13?

1290.] Pemmure ypaeHeHTE (x° — @) = 4ax + 1 OoTHOCHUTENBHO X.

1291.| Haiigure HanMeHbIIee 3HAYCHNE BBIPAKEHIA
(a — 1)a — 2)(a — S)a — 6) + 9.
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1292. Cymma HBagpaToR KopHeH ypasHenus x° + px + 1 = 0 pasua

254, Hafignre ros(yhunoHeHT p.

1293. IIpn kaxoM 3HaueHHH & CyMMa KBaIpaTOB KOpHeH VpaBHeHHA
x*+ (@ — Dx — 2a = 0 panma 9?7

1294, lora:KnTe, 4TO OPH J0O0M HATVPATIBHOM 71, OoabIIeM 2, KOpPHH

1
YpaBHeHHA X+ —=I1N — HppallHOHaJbHLEIe YHCI&.
X

1295, oxkamure, 970 QVHKIWS Y = J.x:z +2J2x+2 + sz —22x + 2,
riue —\@ X R \J'E , JTHHCHIIAaA,

1296.| M3 ropoma M B ropon N Bwimes aBTobye co ckopocThio 40 M/ /d.
Yepea uverTseprb 4aca OH BCTPETHI exXasBllyvio vz ropoga N Jer-
KOBYVIO ABTOMAIIHHY. JTA MAITHHA Joexanra Ao ropoga M, uepes
15 muH BRIexXana obpaTtHo B ropoa N H obormEana apTobDyvc B
20 kM ot ropoga N. Halinure paccrosadue memxny ropogamu M u
N, ecmH CKOpPOCTL JETKOBOH aBTOMAINHHEI 50 mn/q.

1297, Ipa Mmamsumka cTapToBaIn 1o Herosoil mopomxie pmuaoi 50 M ¢ ua-
repeagoM 1 c¢. MaldbuMK, CTAPTOBABIINH BTOPBLIM, JOTHAN TEpPBOro
B 10 M orT JMHHHH cTapTa, Jobe:al J0 HOHIA JOPO:KKH H Io0e:al
[]ﬁ[]HTH{] ¢ TOH EHe CEOPOCTEHD, Ha mamom I]H[:[:TUHHE%UE%% ‘-.Iﬁ[aa'.llili
TOPOMKEHN OH BCTPeTHJI IePBOT0O MAJLUHKA, eCJH H3BECTHO, UTO 2Ta
perpeya 1pounsouna yepes 10 ¢ uocae crapra IepBoro MaibuyuMipa?

aterial 100

1298. Paccroanne Me:xJy OpHeTaHAMH A ¥ B TennoxoJ OpoXoJHT IO
TEUEHITHY S3a 5 T, 4 IIPOTHE TEHEHNWS — 34 6 . BH. CHOIBED "HaACOB
MPOTIABIRACT TI0 TCYCHWIO 2TO PACCTOANHE TLIOTY

1299. Karep mpomérs mo teucnniio 90 kKM 3a mexkoTopoe Bpemd. 3a TO e
BEpeMA OH Opolren Ol OpoTHE TeueHHA 70 KM. Karoe paccroanne
38 9T0 BpeMs# IIPOILILIBET ILIOT?

1300, Mz overrtor A 1 B opHOBEpEMeHHO HAaBCTpeuy IPYD IPYIY Bbi-
EXaJIN ABa BEJOCHNEANCTA W BCTPeTHIMChL B 40 KM or myHxTa B.
IIpubrie B nvHETH A B B, ool noeepHYIH ob0paTHo. Bropasz
Berpeda npouzonnaa 5 18 km or nyveakTa A. Haligure paccerosHue
Me¥IY ODyAEKTaMu A u B,

1301.. iz A 8 B u u3 B B A BuIexaau OAHOBPEMEHHO BA MOTOIIHKJIMN-
cra. Ilepeeiii npudelT B B depes 2,5 U mocle BCTpedH, a BTOPOH
upudbLr B A yepes 1,6 u nocne perpedu. CEoNbEO yacop Obll B
OVTH KayKALIT MOTOIMHKJIHCT?

1302. 1z A B B 1 u3 B B A BREXANIH OJHOBPEMEHHO OB ABTOMOOILIS
H BCTpeTHAHCE dYeped 3 4. Ileperiii arToMoOHIEL mpHInén B B Ha
1,1 u moa:ke, yeMm BTOopoil B A. Bo CKOJIBKO pas CHOPOCTE BTOPOTO
H.BTOM[]ﬁHJIH ﬁ().IILHIE CHOPOCTIT HEDBDI‘D?
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1303, BaroToBJIEHHVIO B KApPhEpe PYAY MEPBRIH CAMOCBAJ MOMKET BLIBES3-
TH Ha 3 4 OeIcTpee, YeM BTopoil. Ecil TpeTh pyabl BhIBe3eT Hep-
EbI CAMOCBAJ, a4 LIOTOM OCTABLUYIOCH YACTh BbIBEZET BTOPOH, TO

I "
OyjaeT 3aTpadyeHo Ha (o foJibille, 4eM MpPH OJHOBPEMeHHOMH pa-

fore 060MX cAMOCBAJIOB. 34 CKOJBKO YACOB MOYKET BBIBE3TH PVAY
KamabIH caMocBamn?

1304. Tra crecaps monyuwan aaganwe. JIIg ero BLIMOJHEAWA TIEPROMY
cllecapio nNoHamzobHuTcd Ha 7 u Donwile, deMm BTopomy. Ilocne toro
Kak 00a claecapda BBINOJHWIM IIOJOBHHY sajgaHus, paldory mpwu-
MIOCE 3aKaATYMBATE OJIHOMY BTOPOMY CJCCApIo, W TMOITOMY 3aja-
H¥e OBLIO BHIDOJIHEHO Ha 4,5 U mos3iHee, YeM ecJH OBl BCIO padoTy
OHI BBHIIIOJIHMIIIM BRMEeCTe. Ba CEOJIBEDO HACOE MOr Obl BBIIOJIHHTH
3afadiic KasRJARIA ciaccapsn!

1305. I[HHD JABYIHAYTHOe YHCIOC. HUucao ero eTWHUIL Ha 3 MeHBIIe WH-
CJIa DeCcATHOE. H];IGHEBE,I[E‘HHE‘: Tore YHCIHa M YHCaa, 3allHcCiHHOT'O
TeMH e OuppaMu B 00parHoM mnopagke, pasHo H74. Haiigute
JaHHOe TTHCIO.

1306.] HalinuTe 4ieHBl IPOMIOPIHH X; : X, = X3 ! X,;, B KOTOPOil NepPBEIi
yned Ha 6 Ooibllle BTOPOro, a TPeTHH HA 5 Doablie 4eTBEPTOro.
CyMMa KBaJpaToOB BCeX YIeHOB paBHa T93.

1307. i3 ropoma 1o JABYM B3aWMHO TEpPNCHAWKYISPHLIM JOPOTaM BhI-
OITH B pasHoe BpeMA OIBa Hemexola. CKoOpocTh NepBOre:-HeIlerom materiallin
xona 4 gm/u, a Broporo — 3 kM /4. Ceiluac HepsBbli HAXOIHUTCS
B 7 KM OT TOpoga, a Bropod — B 10 xmM, Yepes CROJIBKO HacoB
paccTodHHe MeXIV IellleXolaMH OyIeT paBHo 25 KM?

1308, HokaxuTre, uto ecii @ + ¢ = 2b u 2bd = e(b + d), npuuém

b=0ud=0, 10 %—‘E

1309 H(}(:T](‘J(]I*ITE I‘[]IHIZI]HH. {i}‘yHHIIPIH, SATAHHOH [1]0_‘5)1'1}?.11{)11 =——7,
yx

1310.] IlocTponTe rpahur HVHEOHE, 3aTaHHOH (QOPMYION:

a) y=|x+2|+|x-2; 6) y =|r+1|-|x-1].

1311, MTocTpoiiTe rpadur OYHKIHHN, 3aJaHHOH (QOPMYIOHR y =X + %

1312, llepeceraer iu rpadur QyHKUUU Y =E"II . OpAMYEH:
a) x = 0; 6) y = 0; B) x = 3; L) y= 9t
1313. IlocTrpoiiTe rpaduk (GyHEIHM:
. _ 2x+3,  aE
a) y= ; B) Y=
4-5x, 6
6) y= — r) ¥= T



1314, Moxaxure, uto Tpadurom ypasmenus xy — 2x + 3y — 6 = 0
ABIAeTCA Iapa TepeceKamuxcd NPAMBIX.

eTCA IIapa IMapiJiieJIbHBIX IITPAMBIXE.

1316. IlocTpoiiTe rpadHE VpaBHeHHd:

a) xy + 3x = 0; r) (x — y)? + (x - 1Y = 0;
6) (x — Py — 5) = 0; o) x* -4 =0;
B) (xy — 6)y — 3) = 0; ey y’ — 9 =0.

1317.| okaskmure, WwTO eciM H@eaa d, b M ¢ TAKOBRL, 4T0 @ + b # 0,
b+ec=0,¢c+a=0, Troopu

ia— b h—r e— il

a+ b’ y b te? C +d

BEPHO PaABEHCTBO
A+x+y)1+2)=0-x)1 -yl - 2).

1318. Ha nmiockocTHd oTMed4eHO HeCKOJbKO TOYEK, HHKakHe TPH H3 KOTO-
PBIX HEe JIEHAT Ha (),E[H(}fl H[]HMUﬁ. T‘IE‘pE.’i HaxAsIE OBE TOHTKIT ITPO-
resiena mpaMas., CKOALKO TOYeK OTMEYCHO Wa TUIOCKOCTH, eCJIM
H3BECTHO, YTO BCEero IpoBeleHo 45 npaMbix?

_ CxauaH ¢ vk.com/material100

1319. Yuurenr pasmal viueHHEaM 27 KapTodeK, Ha KamIoH M3 KOTO-
PbIx OBLIO HANMCAHO nmesqaoe JYHCeaO, H O OOIIPpocHE. EMeCcTO 3roro
YHCAA HATTUCATH T0 OYEpPEAM HA J0CKe Kyl 9TOro 4Heaa WIH e€ro
EBagpaT. BosHHEaIIHe OTHHAKOBBIE YHCIA ¢ JOCKH CTHPAJHCE.
llpusenure npumMep HMEXOoAHOro HAGOPA YHcen, 4TodbBL HA TOCHKEe
B HTOTE OKA3AJOCEH HAWMEHBIIEE BOSMOIKHOE KOMHUECTBO YHCET,
ecIHM BCe MCXOTHBIe YHCIA HA KapTOUKAX PasIHUYHBI?

1320, ToxasKHTE TOMIECTBO

2 aal | AERE
\/u -6ab+ 2%’ _ 0

a-2-Jab+5b

1321. CronbKoO pellleHHH HMeeT CHCTeMa VpabBHeHHI

Jx(x —2)=y +12x,
lxy — 5= 0?

1322, HoraskHTe, UTO CHCTEM& VPABHeHHH He HMeeT pellleHHIl:

Z+ £ =0,09, Jy=2%+5,
H}{yzxz—lrl; ﬁ}l_yT'xz: 2.

286 3anaqyn NoBLILWEeHHOW TPYOHOCTH




1323, Pemnnre rpapuuecKuM crnocoboM CHCTEMY YpPaBHEHMI:
H}[y—f;—l, ﬁ]]xy-1=ﬂ,

1y—2x=l; ly+x2=3.

1324.| Haiinure pelieHus cucreMbl VPABHEHUIA:
(2x — yN2x + y) = 3, [2(x—y) +y =5,

a a) - :
] 1_29‘—3(X+y)=—4; ) |(2x W =5x+15.
1325.] PemmuTe cucTeMy yVpaBHEHHIH:
L O . 1 _ 2
=1 1 2 1 =1t
a) y} “3 0) u4 rl 1
L—z:'}}‘ x+2Ty-1_3

1326, Haiigure pelmmeHus cHCTEMBI YpaBHEHM:
x*- 3y’ -y =-8, (22 4+ xy =16,
a) 2 2 0) 1
2x"—3y" =—4; 13f+xy—x—-18.

1327.| PemmuTe cuecTeMy VpaBHEHHIA:

[Tay+ 2+ —4y* =0,
| 22— 52y + y =—11;

5) [Exz +2xy — 3x — ¥ =tlbuan ¢ vk.com/material100
0 & . L)
lZ:f—yZ +2x+y=§.

a)

1328.] Haiigure permenus cHCTeMBI ypaBHEeHUH
[xy=-2,
l(x— v + x+ y=10.

1329, PemuTe cHcTeMy YVpaBHeHHIH:

s [2x2 +dxy 5y =1, 6) [ dBx—2y) =,
|22+ 2y - 6y?=0; 134" = 2x(x +2) - 3.

1330, Haiimure pemreHus cHCTEMbBl YDABHEHHH:
[84% —24f =2xy -1,
|22 - f =2xy—1.

[sz— xy =y°+5,

a p v
: |2?- 2y —y%+1;

o) -

1331. Or mpwcTan® OTTPaARMICH TIePBLIA KaTep. HYepea 1 w Beaes 3a UM
OTIPABIJICA BTOPOH EaTep M JOrHAJ HepBbld B 30 KM oT Opicra-
Hi. Henw Obl ¢ MOMEHTA OTUPABIEHHMS BTOPOro KAaTepa HepBhII
KaTep VBeJAWYHJ cKopocTh Ha 10 ¥m/1, To BTOpROHW morHan Onl ero
B 90 kM or npuctanu. HalinuTe crOpocTh KasKIOro Kartepa.

~y,
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1332.] Aprens BrImoarnaa paboty sa 20 ameit. Ecam 6o B aprenn 6nLIO
Ha 4 demopera OoJbIIe W paboduil JeHb VBeJHYMICHT OwI Ha 1 w1,
1o padbora Obina Ob1 BeioaHeHa z3a 10 guaeii. Henu 6n1 B aprenn
DeL10 Ha 1 4YegoBeKa MEHLIIE, a PaboUUill JAeHL COKPATHICH HA
1 u, To Ana BEIDOJAHeHHA paboTEI moTpeboranock OBl 30 mHeil.
CrOJBEO uejoper ObLIO B ApTeiM M KAKOH IIPOLOJIMMHTEIbHOCTH
OeLT ¥ HuUX pabounil AeHs?

1333. Bunarogaps npumeHeHuio B (PepMepCcHOM XO03AMCTBE HOBbIX Tex-
HOJOTHH YVPOEATHOCTH IPeduxH Bospocaa HA 4 1 ¢ 1 ra. B pe-
ayaeTaTe 0BLTO codpaHo He 147 11, Kak B IpoILIoM ToIy, a Ha
3 1 Goapnle, XoTdA IO TPeuHXyY OTBend Ha 1 ra menbine. Kakorea
ﬁbI.?IH. Fp()}RHﬁH{][!TL I"[]E"'—IIIXPI [ ]_ ra B H'F}(}ITI.]IOM H TEEYIOSM -
IaxX M KagKad IIIomajk OBLTA OTBeAeHA B 3TH TojJkl B (pepMepcKOM
X03AHCTEe 110] I'peunxy?

1334.] (3amawa Beay, XVIIT B,) HekTo KyTmHI J0TTajAL ¥ CTYCTHS HCKO-
TOpoe BpeMdA npomaid eé 3a 24 nucrona. Ilpu sToMm oH noTepAn
CTOJBED HOPOLUEHTOB, CKOJBKO CTOMIA €My JOMIalb. 58 HKaKEVIO
CYMMY OH ¢€ Kymuma?

1335.| llonosue B Oanr 2000 p., BHAAUYME [OJYUII 4epes OBA roja
2420 p. Kaxoil mponeHT HAYWUCTSI DaHK eerogano?

1336. Braaguue noiodun JeHbl'd B 0aHK M uoayuni yepes rog 2220 p.
Ecnu 61 Braax 6n11 ma 200 p. Goanmie, a 0aAHK BLITKESSEMRBAICHEAaE0a100
1% meHBIIe, TO BRIAAYHEK moaydua on1 2420 p. Kakxopa DObLIa
CYMMA BHEJASJA H HAKOH UPOLEHT BhillJaduBaj OAHEK eerogHo?

1337.] ®upMa exerolHo yBeJIHYHBAJa KOJHUYECTBO BBIIYCKACMBIX IIPH-
DOpOBE HA OIHO H TO e 4YHMCJ0 OpoleHTOB. B peayiaerare 3a mBa
roga HOMHYeOCTBO BBIIIYVCEAEMBIX ]]'F)I’Iﬁ[]]’]{]B YABOH.IOCE. GH‘.{]JII:R(}
IPOIEeHTOR COCTABJAN €MeroiHBIH IMPHPOCT YHCJAa BRIIVCKAEMEBIX
opudopos?

1338, Bacce#in manmomauwTCcA, €CIW TMCPRVIO TPYOY OTKPRITL Ha 12 Mum,
a eropy — Ha T MuH. Ecan :xe obe TpyObl OTHDBEITE Ha 6 MUH,
T HAIIOJIHMTCH E DaccerdHa. 33. CEOJABKO MHHYT HAIIOJIHHWUTCH

facceilH, ecJIM OTKPBITH TOJBKO BTOPYVI Tpyoy?

1339.] Oqun KaMeHTITHK MOYKeT BLIIOMRHTL cTeny ma 6 9 OnicTpee, HeM
opyroi. IIpu coemecTHOH paboTe OHH 2a 2 U BLLIOMKAT HOJOBH-
HY CTEHBIL. 3}1 CEOJIBEO YACOB H.H,}H,ﬂ'blﬁ M3 HHX MOMEET BbBIJIOHEHTH
cTeny?

1340. Paccrosane B 360 kM gerxkosoit apromoduas npoexas Ha 2 4 ObI-
cTpee, 4eM rpys3oBoi. Ecanm cKOpocTs KaKIOoTo aBTOMOOHIA VBe-
TUYNTE HAa 30 KM/4, TO rpy30BOol aBTOMOOHJIL 3ATPATHT HAa BecCh
nyTe Ha 1 4 Goabiue, yem Jgerxkosoii. Halianre cropocTh Ka:kaoro
aBTOMOOHIIA.
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UCTOPUYECKUE CBEAEHUA

O apobGax

IlpocTeiimumu apo6aMH NONL30BAJHCE ellé B JgpeBHocTH (2 THIC.
met Ao H. 3.). Tak, ApeBHHe BaBMJIOHAHE HMMeJH clennajibHble 0003Ha-

11 2
2>t §°
B pessem Eruire 110/1b30BaIHCh eOUHLYHbIME IPDOOAMEK, T. €. APO-

YeHHA AJaA Apodeit

1
oaMu BHAA —; TA€ 7l — HATYPaJbHOE HHCIO. Ecnu B pesyabT&Re.3a3Me0m/material 100

PeHHA OOJAY4YajJdoCk YHCIIO TO ero 3allHCBEIBAMH B BHIIe CYMMBL e0I1-

E!
HHUYHBIX Jpo0eii:

1 1
PR

e

Taroii ciocod npegcraeiaeHua Apodelt Owla yaobeH B NpakTHYECKOM
orHomennn. Hanpumep, npu pemennn 3anaun «Pasnenurs 7 xnebos no-
POBHY My BOCEMBIO JHIAMH#» 3TOT CHOCO0 MOJACKA3BIBAJI, YTO HYXKHO
HMeTE 8 MOJOBHMHOK, 8 YETBePTHHOK H 8 oCBMYIIEK, T. e. 4 xjefa HyM-
HO paspesaThb nonojam, 2 xneba — Ha YETBEPTYIIKM M OJHH XJj1ed — Ha
OCBMYIIKH ¥ pacupeaenvTs A0JH MeXAY JHILaMH.

OQHOBpEMEHHO ¢ eAMHHYHBIMH ApoDAMH NOABHJIMCE M CUCMEMa-
muyeckue apodu, T. e. ApodM, Y KOTOPHIX YHCIANTEJAMH MOTI'YT ObITh
ao0Ble YHCTIA, 4 3HAMEHATEIAMHM — CTEeNeHH OnpejeéHHoro 4ymceia (Ha-
npuMep, AecaTH, ABeHAAUaATH, mecTHaecAaTH). lecTuaecAaTepHuHabie APO-
o menoaszosanuck BiioTs go XVII B, Jlo eux mop eamHMIBI BpeMeHH
BBEIPDAJKAIOTCHA B INECTHAECATEPHYHOI CHCTeMe:

1 1
1 MmuHyTa = — 4aca, 1 cekyHZa = — daca.

60 60°
CHcreMaTHUecKHMH ApoOAMH SBIAITCA H JecATHYHBIe JpobH.

"
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Hpobu obmiero BHAa, V KOTOPBIX YHCIHTENIH W 3HAMEHATENH MOTYT
OLITE JHOOBIMH HATYPAJLHBIMH YHCJIAMH, MNOABIAIOTCH B HEKOTOPBIX CO-
YHMHEHHAX JpeBHerpedeckoro yuénoro Apxumena (287—212 rr. go H. 3.).
JlpeBHHEe TpPeKH NPaKTHYECKH VMeJaH IIPOH3BOAMTE BCe JEHCTBHA HAJ
00LIKHOBeHHBIMH JpobamMu. OaHaxko coBpeMeHHo sanucH apobeil ¢ 1o-
MOIIBK udepThl He Obln0. Taxkasa zanuce apodmu Obl1a BBEAEHA JHINb
B 1202 r. wmransasckuM wmaremaTHrom JI. Pubomauunm (1180—1240)
B ero npomseefeHnn «KHura abGaka». Jlo sToro Apodm BRIpa:KalaM cJIO-
BECHO, MpUMeHANN ocobyio 3anmch, B KOTOPOil oKojo uuciaa, obosHada-
0IIero sHaMeHaTea b ApobH, cnpaBa CTABHJCA IITPHX, HCIIOJB30OBAIHCE
u apyrue cnocobwel 3anmucu. lonroe Bpema ApoGH He Ha3BIBAJIM YWCTIA-
mu. MHorga mux HaseiBanym <«JomMaHbiMH uucaamus». Tonsko B XVIII B.
ApoOHM CTANHM BOCIHPHHHMATE KAK YHCIA. JTOMY CIIOCODCTBOBAJT BEIXOM B
1707 r. kaurn aaramiicgoro yuénoro M. HerwoTora (1643—1727) «Bcee-
obmiaa apudmernra», B KOTOpoH ApodHM He TOJBKO NPH3HAKTCHA pas-
HOTMPABHBIMH YHCJIaMH, HO M IPOHCXOAHT paclIMpeHHe NOHATHA ApodH
KaK 4acTHOTO OT JieJIeHHsA OJHOI0 BhIpa:KeHHA Ha aApyroe. B aToil KHHTre,
B HACTHOCTH, NOBOPUTCH:

¢«3annchk OJHOHM M3 ABYX BeJHYHH IOJ APVIoi, HHKEe KOTOPOH Mei-
AV HUMH IpoBejJleHa uepra, oD0o3HAYAET YACTHOE MJIM JKe BeJIMYHHY, BO3-

. i}
HHEKAKIIIYI [OpH [JeJJeHHMH BepXHeHd BeJIMYHHBI HA HHMHHIOH. THR, E
5
O3HaAYaeT BeNHYHMHY, BO3HHKAWINYI npu aejdeaun 6 mwa 2..., — —
H CKa4aH C vlgmm;materialmﬂ
BEJMYMHY, BOZHHUKAWIIVIO NpH AejdeHnu 5 Ha 8..., E eCTh BeJIMYMHA,

ab —bb
BOSHHEAOIIAA HNPpH OeJieHHMH d Ha b..., —— osnauaeT BeJIHYHHY, OO~
a +.x

ayydamwmyoca npu jgeneann ab — bb va a + x, n 1. 4. BeanuuHbl TAa-
KOr0 pojia HassIBAIOTCA ApPobAMMH®.

O pecTBUTENbHbLIX YUcnax

IloraTne umcna sapoamiaock B rayboxkoi papeenoctu. Ha npora-
JKEeHHH BEeKOB 3TO NMOHATHE IMOJBEepPrajioch pacuiMpeHnio M o06obiieHuo.
Heo0xoauMoCTE, BEINOJHATL H3MepPeHHA IIpHBeNla K NOABJIEHHIO ITOJO-
JHUTENbHBIX PalMOHAJNBHBIX uuces. PelleHne ypaBHEHHII NpPHBENO K
MOABJEHUO oTpHuuaTenbHbiX uucesn. Heobxogaumocers HApAAY ¢ NOJTOMH-
TeNLHBIMH YHCJAAMH PacCMaTpPHBATE M OTPHIIATEJLHBIE WHCIAA XOPOIIO
BMJHA B 3ajavax o npubeinax m yoeiTHax. Brnepesie oTpuIaTeibHBIE
qucsaa noasuanck B Kurae,

Honroe BpeMsa OTpHIATENBHBIE HHCIA CYATANH <«IPHAYMAHHBIMH »
U «JIOKHBIMM® M HCTOJKOBBIBANHM MX KaK <«J0JIl», KAK «HEJOCTAYY».

He cpasy noaBuiock M 4HMCI0 HYIb. BO3MOMHO, 4TO cHElHaAIbHBIN
3HAK AJaA Hyas noasmiaca Toabko B XIII B.

HNcTopuyeckne CBeneHWA
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Ilpapana meHCcTBHH HaJ DOJOKHTENBHBIMH M OTPHIATENBLHBIMH YH-
claMu JIIMTeNbHOE€ BpeMs pacCMATPHBAJIMCHE JWAINbL [JA CIHYVYAEB CJIO-
senua n BeiuuTanuda. Hanpumep, wmaamiickme marematurn VII B, Tak
thopmyupoBanm aTH npauaa: «CyMma JBYX MMYIIECTB €CTh HMVIIECT-
BO, CyMMa JIBYX JOJINOB eCcTh JOJI, CYMMa HMYIIecTBa M JOJra paBHa
ux pasgoctus, Jlnme 8 XVII B, ¢ Henoas3oBanueM MeToJAa KOOPJAMHAT,
BBegenHoro P, lexaprom m Il. depma, orpumarenbHBIe 4HHCAa OBLIH
NpU3HAHBI B KAaYeCcTBe PABHONPABHBIX C MOJOMKHUTENbBHBIMH.

C nosBAeHHMEM OTPUIATENLHBIX YUCEJ ONEepalnM CJOoMKeHnsd, BhIUM-
TAHHA W YMHOMEHHA YHCeJ CTAJH BBINOJHATHCA BCeTAa.

Ileawie m apobHBIE uYHCIAa HABIAKTCA PANMOHANBHBIMH YHCIAMH.
It uyucaa yA00HBI AJA BRIYMCJAEHHH: cyMMa, pasHOCTh, NPOHU3BeeHHe
H YacTHOe (IpH yCAOBHH, UTO AeJHTEJb OTJIHYEeH OT HYJAA) ABYVX paimo-
HANBHBIX YHCEJ ABIAKTCA PalHOHAIBHBIM YHcJIOM. PanuoHalbHBIE YH-
caa obaagamoT CBOMCTBOM ILJIOTHOCTH, MO3TOMY BCAKHI OTPE30K MOMKHO ©
JT000H cTeNneHbI TOYHOCTH H3MEPHTE OTPEe3KOM, NPHHATHIM 34 eIHHHILY,
¥ ero J0JAMH W BEIPA3WATH Pe3ayJbTAT H3MEepeHHs pPalHoHAILHBEIM YHCJIOM.
IMoaromy pammoHalibHBIE YHCAa [A0JTN0E BPEMsA BIOJHE obecrnedmnBain
(1 ofecriewyHBAIOT A0 CHX NOP) IpakTHUYecKHe noTpedHoCcTH Aiogeil. Tem He
MeHee 3ajiada M3MepeHWs BeJIMUMH NpHBesja K NOoABJIeHWI0 HOBBIX, Mppa-
nuoHanbHeIX ynces. Emé B Jlpesneit 'pennn B mxose IMudaropa (VI s.
o H. 2.) OBI7IO AOKa3aHO, YTO HEAB3A BHEIPA3HTE PAIlHOHAJLHBIM WHCJIOM
nnamna.ﬂh KBajJipaTa, ecly 3a eAMHWUIY HU3MepeHHA NPHHATbL €ro cTopo-

. Takne oTpeskmn, Kax AMAaroHaJb KBa/IpaTa M €ro CTOpoOHA, Ha3Baju
HECOHEMEDHMLIMH. B ganeneiimem (V—IV BB. 10 H. 3.) ﬂDeBHEFb%“i‘E{‘EEﬁ*C”” materialloo

MH MaTeMaTHnkaM#u ObljIa JIOKasaHa HppanMoOHAJIBHOCTH J}? A8 JH00TO
HATYPAJILEHOTO fi, HE ABIAKINETONCH TOYHEBILM H.B&,I[pHT[]M.

Maremarikn Huann, Bommnaero n Cpesnnero BoeTora, a moanee w
EBponel monb3oBallichk UPPAIlMOHAJBHBIMHE BelduMuHHaMu., OJHaAKO I0JI-
Ioe BPEMI He HpHHHH.BaJ‘IH HX 34 'E)H.BH{]H'E)HBHLIE gueaa. Ax IMPA3HAHIHY
crocobeTROBamO Tosrmenwe «comerpuw» Jlewapra. Ha kKoopaumaTmoit
OIpAMOH EKa)Joe palHoHAJNBHOEe HJIH HppallHOHAJNBHOE YHCIC Haobpa-
JAeTCH TOYUKOH, M, HA0D0ODOT, KAMXI0H TOYKe HKOOPIHHATHOH OpPAMOH
COOTBETCTBYET HEKOTOpOoe palHoHAALHOe HIH HppalHoHalbHOe, T. €.
nelcTBEHTelIbHOE, 4YHcJ0o. C BBeleHHeM HPpPalloHAIbBHBIX UYHCEI BCe
¢IIPOCEETBEI» HaA R()OI],[I;I-IHHTI—I[]ﬁ HI)HM{)ﬁ OEAZAINCE SAOOTHEHHBIMIT.
Hmea B BHAY 5TO CBOMCTBO, TOBOPAT, UTO MHOMKECTBO JeHCTBHTENL-
HbIX YHced (B OTJIHUYMEe OT MHOMeCTBA PAIlMOHAJNBHBIX UHCENI) ABAAeTCA
HEIPEPBIBHEBIM.

Jlr000e JeHCTBUTENBHOE THCA0 MOMKHO HOPeJCcTAaBHUThL B BHIe ODecKo-
HedHOH [ecATHYHOM »apodH (ODepHoiHUYecKOH HIH HellepHOIHYecKOoH).
B XVIII B. JI. Bitmep (1707—1783) u M. Jlambept (1728—1777) nmo-
Kaszajgd, UTO BcAKad OecKOoHeUHAd OepHoJntUecKad [JecATHYHAd Apo0h
ABJAHETCH pauMOoHAAbHBIM uMciom. Henepuoguueckas DecKoHeuHad je-
CHTHYHAMN ,I[]I_][]ﬁ]:- IpedCTABIACT HPPaIIIOHAJIBHOS MG, H{}{!TI)()EHHE
MeHCTBUTeNBHEIX 9IHCEJ Ha O0CHOBe OeCKOHEUHBIX AeCATHYHBIX Ipodell
ObL10 gaHo Hemeuxum maremarurom K. Beilepumirpaccom (1815—1897).

VicTopuyeckune ceeneHvs
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Jdpyrue moaxoAsl K HM3JOMKEHHI0 TEOPHH AEHCTBHTEJNBHOTO uYHcaa ObLIH
npeano:keHsl HeMenKnMu MarematukamMu P. lemexkunngom (1831—1916)
m I'. KaaTtopom (1845—1918).

O KBagpaTHbIX KOPHAX

C naBHHMX IDOpP HAPAAY C OTHICKAHHMEM ILIOIIAAH KBajpaTa 1o M3BecT-
HOM AJMHE ero cTOPoOHbI NPUX0AMJI0CE pelath u obpaTHyio 3ajgauy: « Ka-
KOM AospicHa OBITH CTOpPOHA KBajparta, 4ToOBI ero miaomajlb paBHAJIACH
a?» Tarkyw sagauy yMeJH pellaThs emnié 4 ThIC. JeT Has3aj] BaAaBHJIOHCKHE
yuénbie. Ouu cocTaBasam TabaUIlbl KBAJAPATOB YMCeJ M MMeBIIHe DOJb-
Y0 TOYHOCTE TAOMIHMILI KBAJAPATHBIX KOPHEH M3 4dHce.

BapnioHAHEe MCOOJL3OBAJIH METOJ NPHOJHIKEHHOTO H3BJIeYeHHA
KBaJPATHOIO KOPHA, KOTOPBIM cocToAan B caeaywomem. Ilyers a — He-
KOTOpoe HHuCJao (MMeeTcA B BHAY HATYPaJbHOE HHCJI0), He ABIAOINeecHd

nonHbIM KBajapatoM. IIpeacraBum a B BHJle CyMMBbI W + e, rae e gocra-
TOYHO Mayo mo cpasHeHHio ¢ b”. Torga

T ¢
va = \Jb* + ”b+§ﬁ'
; 12
Hanpumep, ecam a = 112, to v112=10°+12 =10+ 55 =10,6.

IIpoBepka mokaseiBaer, uro 10,6° = 112,36. CxauaH ¢ vk.com/material 100

YxasaHHBIN MeTOJ H3BJIeUeHHA KBaJpPaTHOTO KOpPHA HoaApodHO onm-
CcaH JApeBHerpedecku™m vuénbeiM epornom Anexcamapuiickum (I B. H. 2.).

B smoxy Boapo:xaennsa eBpomeicKHe MaTeMATHKH 0003HAYATIH KO-
peHbL JaTHHCKHM cinoeoMm Radix (KopeHB), a 3aTeM COKpanléHHO ODVEBOH
R (orcoja npon3oniesl TEpMUH «PAJUKAI», KOTOPBIM MPUHATO HA3BIBATE
sHaKk KopH#A). Hexoropele Hememxkne marematukm XV B, ana obosna-
YeHHA KBaJAPATHOrO KOPHA MNOJL30BAJHCHE TOYKOH. ITY TOYKY CTABHIH
nepea YMCJaA0M, W3 KOTOPOro HY:KHO W3BJeub KopeHbs. IloszgHee BMecTO
TOYKH CTAJH CTABHUTH POMOMK 4, BIOCJHEACTBHHM 3HAK Vv M HaJ BIpa-
JKeHHeM, M3 KOTOpPOro HM3BJIeKaeTcd KOpPeHb, IPOBOAMIH HepTy. 3aTem
GHAK Vv M UepTy CTAJM COeiuMHAThL. Tarkue sanucu serpeuarrced B «[eo-
meTpuu» Hexapra uw «Bceeobmeit apmpmernre» Hruiotoma. Copemennasm
Jdamichk KOpHS OOABHIACE B KHHre «PyHEoBOICcTBO aiaredprnl» (hpaHIIVa-
croro maremarura M. Ponna (1652—1719).

O KBagpaTHbIX ypaBHEHUAX

HenosHble KBAAPATHBIE VPABHEHHMA W YaCTHEIE BHALI MOJHBIX KBaJ-
paTHBIX vpaBHeHMH (x¥° T x¥ = @) yMeil peluaTh BABUJIOHSHE (OKOJIO
2 TeIC. JeT o H. 3.). 00 3TOM CBHOETEIBCTEVIOT HAHIEHHEBIE KJIHHO-
NHCHBIE TeKCTH 3ajad ¢ pelleHHAMH (B BHJAe pelenToB). IlekoTophie
BH/bl KEAJPATHBLIX VPaBHeHMI MOIJM pelliaTh JpPeBHErpedYecKue MAaTe-
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MATHKH, CBOAA MX pelieHHe K reoMeTPHMYecKHM MNOCTPOeHHMAM. 3agadu
Ha INOCTPOEHHA ¢ MNOMOMIBIO HHUPKYJIAA ¥ JHHEHKH CBOAATCA MO CYIIECT-
BY K PeHIeHH0 KBAJPATHBIX VPABHEHHI M PACCMOTPEHWIO BhIPa:KeHWI,
coZlepKalmuX KBaJIpaTHBIe KOPHH.

I[Ilpuémel pemennsa vpaBHeHMI Oe3 obOpalleHns K reoMeTpHH JIaéT
HNuodanr Anexkcanapuiicknit (III 8.). B gomemgmmux jgo Hac 6 3z 13 gaur
¢« ApnmeTnKa» ComepIKaTCA 3aJauH C pelmeHnAMH, B KOTOPBIX HwuohanT
o0bACHAET, KAK HAJ0 Bmﬁpa'rh HEHSBECTHUE, yTo0Bl MOJAVYNTH pelleHne
ypasHeHUA BuAa ax = b maum ax = b. Crnocod peleHus NOJHBIX KBa-

apaTHeIX ypaBHeHHH [lmodaHT ma3mdokua B KHATax cApmdpmMeTHKas, KO-
TOpPBIE HE COXPaHWJIMCH,

Hpnnn.nc- pelieHnda KBaJipaTHBIX ypaBHeHuu MPHBEAEHHBIX K
BUAY ax® + bx = ¢, rme a > 0, gan WHARHCKHH vueHnil Bpaxmaryora
(VII B.). B TparTaTe «KwuTabd aﬂh-mﬂeﬁp BaATb-MVEAaDaTa» XOpeaMCKIH
MaTeMaTHE Aib-XO0pe3My PAZbACHHET LIPUEMbl PELIeHUd YpasHeHuil, 3a-
THUCLIBAEMEIX B COBPEMEHHEIX 0003HAYEHHAX KAK VPABHEHUS BH,I[EI, ax =
= bx, ax” = ¢, ax + ¢ = bx, ax” + bx = ¢, bx + ¢ = ax” (bykBamu
a, b 1 ¢ obo3HaAUYeHBI JIHIIb HGJIDH{HTEJIBHLIE yHCaIa, TaK Kak OTpHIa-
TeJBHBIX YHCeJ TOrIga He HpHSHﬂ.Bﬂ.-"IH}, M OTBICEMEAEST TOJNIBHEO IIOJIOMEII-
TEILHEBIE KOPHH.

(O0Imee OpaRMIO pelleHHA KBaJpaTHBIX VPaBHeHHH, IPHUEBeIEéHHBIX
E BUIOY ¥ + bx = ¢, DpLIo chopMyJHPOBAHO HEMEIKHM MATEMATHEOM
M. H_ITI—IE]JEJTE"-'I (1487—1567), BersogoM (GopMyIEl DEITEHIA I{EH,IL];IH,THLIX
VpaBHeHHH 000OIlerc BHOa daHuMasicad Bumer. OmHako cBoé yTBep:HIeH
OH BBICKASBIBAIL JIMINL IS IIOJOMHUTEILHBIX KOPHEH (oTpuuaTelban rcm material100
THCceT Of He mpWusuaran). [locome TPYAOR AHACPIANACKOTO MaTeMaTHKAa
A, Kupapa (1595—1632), a Tarxe [erapra u HrloToma cnocod pelie-
HMA KBAJIPATHBIX VDPABHEHHH IPHUHAJN COBPEeMEeHHBIH BHJ.

DopMYILT, BLIPAMRKATONIMEG IARHCHMOCTL KOPHeH VpaBHCHHA OT €ro
Koo(pHHUIIHeHTOR, OBINTH EBhRIBeleHHI Buerom B 1591 r. IIna rpagpaTHoro
ypasHeHuda Tteopema Buera B COBPEMEHHBIX 0DO3HAYEHHAX BBITIAIENA
TAK: KOPHAMY ypaRuenna (a4 + b)x — xX° = ab amrngorcs umncia a W b,

O HepaBeHcTBaXx

I[lonaTna <«Doabiie» M <MeHbIIE» HAPAAY C IMOHATHEM pAaBEHCTBA
BO3HHMKJIM B CBA3HM CO CUYETOM NpeAMeTOB H HeoDXOAHMOCTEI) CPABHHBATE
pasznuuHble BeauuuHbl. [loHATHAMN HepaBeHCTRA NOJB30BAJIUMCH YiKe
IpeBHHEe TpeKH. ApPXHMe/, 3aHMMasfCh BBIYHACIEHHEM [JIMHBEI OKPYIKHO-
CTH, YVCTAHOBHJ, YTO «IePHMETP BCAKOrI0 KpPyra paBeH YTPOEHHOMY IH-
aMeTpy ¢ M3DBITKOM, KOTOPLIH MeHbIle CeJbMO 4YaCTH AHaMeTpa, HO
DosbIlle AECATH ceMbJecAT NepBuiX». HMHaue roesopsa, Apxumen ykasan
rpaHMIbl YHCIa T

10 "1
Sﬁa T < 37.
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PHI[ HEPABEHCTE NPHBOIHAT B CBOEM 3HAMEHHTOM TpaKTarTe «Haua-
na» Eprkaup. On, HallpHaMepD, TJOKa3bIBAET, HTO CpelHee IeoMeTpHYeCHKOe
ABYX MNOJIOAKHTEJNBHBIX 4YHCell He fonbille UxX cpeaHero apudmMernyecro-
ro, T. €. 9TO BEPHO HEDABEHCTEBO

ﬁ£a+b

e
B «Martemarnuecxkom cobpaann» llanma Anerxcamapuiickoro (III B.)
IOKa3bIBASTCH, YTO AJA HOJOMHTENbHEBIX 4YHcel &, b, ¢ U d

i ol .
ecJaH 3}? To el = be,

OagHaKo Bce 9TH pacCyKAeHHA NPOBOAHJH CJHIOBECHO, ONHPAACH B
OONBLIIHHCTBE CAYYAEB HA reoMeTpHYecKYH TepMuHOIorHw. CoBpemeH-
Hble 3HaKW HepaseHcTB noaBuauck Juine B XVII—XVIII Be. 3Haru
< ®W > BBén anramiickmii matematurk T. lappmor (1560—1621), 3nakn
< U 2 — (ppaanyacknil marematuk II. Byre (1698—1758).

CxauaH ¢ vi.com/material100
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CBEAEHUA U3 KYPCA
AJICrEBPbI 7 KJIACCA

BbipaXxeHus n ux npeobpasoBaHus

1. Crenensi0o YHCJIA @ ¢ HATYPAJBHEIM IIOKasaTeleM 71, 0oasmmum 1,
HA3BIBAIOT NIPOM3BeJileHHe N MHOMKHTeel, KaK/Abli M3 KOTOPBIX pPaBeH a:

a'=a-a-...-a.
S —
n pas

Crenensio ynucjia @ ¢ mokasatejeM 1 HASBIBAIOT CAMO YHCAR M ¢ vk com/materiall00
at = g,

Crenmens umenaa a 4 (0 ¢ nokasarenem () pasma 1:
a’® = 1.

2. CpolicTea cTeleHell ¢ HATYDAILHBIMM [IOKASATELHMM:

a}am_au=am+u'

[Ipn yMHOMeHHMN cTeneHel ¢ OJMHAKOBBIMH OCHOBAHMAMH OCHOBAa-

HHE OCTABJAIOT NMPeXHHM, a IOKAa3aTelH CKJIAABIBAIOT.
6)a" :a" =a” ",rmeaz0,mzn.
I[Ipu ageneHnu cTeneHeil ¢ OJMHAKOBBIMH OCHOBAHHAMM OCHOBAHHE

OCTABAAKT IpedHHEM, a H3 NOKa3aTeJdA CTeleéHH [AeJHMOro BbIYUHMTAMT
IIoKa3aTeJks CTeIIeHH JeJIHTeJIHA.

B) {aﬂljﬂ — aﬂ?ﬂ-

HDH BO3BEeJJeHHH CTelleHH B CTelleH: OCHOBAHHWEe OCTaBJIAIOT IIDpeH-
HHM, a INORKa3aTeJIH lInepeMHOAarnT.

r) (ab)" = a"v".

HPH BO3BEIJEHHH B CTENCHEL IIPOH3BEJEHWNA BO3BOIOAT B aTY CTEINEHE
KamJaeli MHOXKHTEIb H Pe3yIbTATEl INepeMHOMAaKT.

3. D,E[HU"—I.JIEHEI.MH HA3IBIBAHT HI}DHHBEI{EHHH YHOE, HEI)EMEHHHX 1
HX cTengHeﬁ, a TaKe CaMU UHCHa, TIepeMeHHEIe U UX CTCTIeHH. Hanopmu-
Mep, ba’x, —3a°b®, 4, x, gf — OJHOYJIEHBI.
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CTEITE'HI:I'D OJHOYJIeHA HaA3bIBAKT CYMMY MOKAaA3ATEJeH CTEeIIeHeH BCex
MepPeMeHHbIX, BXOAANAX B OJHOWJIEH. Hanpumep, cTeneHb OJHOUYJIEHA
-8a’b" pasna 6.

4. MHDPOHJEHGM HA3LIBAIOT CYMMY OJHOUJICHOB. Hanpumep,
3x" — 4 + 1, 7d®b — ab® + ab + 6 — muorounensi. OMHOUIEHBl CUM-
TAXKT MHOTOYWIEHAMHM, COCTOSOTHMI H3 OJHOTO WISHA.

Crenedpd MHOTOUJEHA CTAHAapTHOrNO BHIA HA3BIBAIDT HAHOOML-
LYK M3 CcTeleHeld BXOAALUMX B Hero ojHouneHos. Haupumep, creneds
MHOrouneHa 5x'y + 3x%y’ + xy paesna crenenu oxmounena 3x%y’, T. e,
paBHa 7.

CreneHb0 NPOM3BOJILHOTO MHOIOYJIEHA HA3LIBAKIOT CTEIeHb TOMKIECT-
BEHHO PABHOT'O €My MHOro4Y4JieHa CTaHAapTHOTO BH/JA.

5. IIpy claoeHHH MHOTOWICHOE MOJL3VIOTCA OPABMJIOM DPACKPBITHS
CHODOK: eci lepel] CRODKAMM CTOMT 3HAK <ILIHCH», TO CHODKH MOMIHO
[}H}?ﬂTHTB, [!{}X[)&HHB JHAHE RH.}R,[I;(}[‘[] {B.I'IEII‘H.EM(}I‘U, {']H.H.?IH]T-IEHHDI‘[] B [:R{]ﬁ‘
ki, IHanpumep,

2 2 2 2 2
(3ab + 5¢°) + (ab — ¢°) = 3ab + bc” + ab — ¢ = 4ab + 4c”.

I[Ipy BBIYMTAHMHM MHOPOWIEHOB IOJB3VIOTCA MPABHIIOM PACKDBITHSA
cKODOK: ecniim mepes; cKOOKaM¥M CTOMT 3HAK «MHHYC#», TO CKODKH MOKHO
OOYCTHTE, H3MEHHE 3HAK KAaMJOT0 CIAraeMoro, 3aKJIYéHHOTO B CKOD-
k. Hanpumep,

2 : 2 p 2
(6x2 — y) — (24 - 8y) = 6x% — y — 2% + 8y = 4x% + Ty.
Y1061 VMHOMHTE OAHOUYIEH HAa MHOTOYJIEH, HVKHO yMEeRI @fafatenalloo

OAHOYJIEH HA KasKIBLIH [YJIeH MHOTOYJEHA H IOJVYeHHBIE ITPOM3BEeXeHUA
ca0¥UTE. Hanpumep,

2 a 3 243 i
a’(3ab — b* + 1) = 3a’b — a*b’ + a’.
"ITUEH YMHOMHATE MHOTOWIEH HA MHOTOYIEeH, HYIHO Ha}ﬂ,ﬂhlﬁ qJaeH

OAHOTO MHOTOYJeHA YMHOMKHTE HA Ka)KABII 4YjeH APYyroro MHOTOYJEHa
W MOJYYeHHbIe NMPOU3BeleHnda cloxKATh, Hanpumep,

(5x — 1)}8x + 2) = 15x% — 3x + 10x — 2 = 15x* + Tx — 2.
6. PopMmyIsl COKPAIEHHOIO YMHOMEHNA:
a) (a + b)* = a* + 2ab + b°.

Keagpar cyMMBI ABYX BEIPAYXEHHH paBeH KBAJApPaTy HepBOro BEIpa-
FHEeHNA TJII0C YVABOEHHOE NpOM3Be/leHHe NepBOro M BTOPOTO BhIpaAKeHWH
IJII0C KBAJApaT BTOPOTO BhIPAJKEHNHA.

6) (@ — b)* = a* — 2ab + b

Kpaapar pasHOCTH ABYX BBIPDAXKeHHI paBeH KBaJApaTy NepPBOTO BbI-
pamKeHus MUHYC VABOEHHOE NPOM3BeJleHNe NepBOro M BTOPOro BhIpamke-
HHH IJIIOC KBAApPaT BTOPOTO BHIPadeHHA.

B) (a + b)’ = a® + 3a’p + 3ab* + b?

Kyb6 cymMmMEl ABYX BeIpaKeHHH paBeH KyOy IIepBoro BhIpa*KeHHSA
MJIKC VTPOEHHOE MMPOM3BeJleHHe KBaJpaTa NepBoro BRIPAMKEHHMA U BTO-
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poro TAIOC YTPOEHHOEe NPOM3BeAeHHEe HepPBOr0 BHIPAKeHHA W KBajgpara
BTOPOTO MJAIOC KYO BTOPOTO BHIPpAXKeHHHA.

r) (a — b)’ = & - 3d°b + 3ab® - b°.

Ky6 pasHocTH ABYVX BhIpa:KeHWH paBedH Ky0y NepBOro Bhipa:KeHHA
MHHYC YTPO€HHOe ITPOM3BeJeHHe KBajpaTa NMepBOro BBIPAYKeHHA M BTO-
poro maKC YTpPpOeHHOe IpPOH3BeJeHHe INepPpBOro BHIPakKeHHA M KBajparTa
BTOPOrO MHHYC Ky0 BTOPOro BhIpameHMd.

x) (a — b)(a + b) = a® — b°.

IIpousseierne pasHOCTH JBYX BRIDAMKEHHUH M MX CYMMbI PABHO pas-
HOCTH KBajpaToB 9THX BEIPAYKeHWI.

e) & + 8% = (a + b)a® - ab + V).

CymMma KyOoB ABYX BEIpA)KeHHIi pABHA IPOH3IBeAeHHID CYMMEI ITHX
BRIPAMKEHHIH M HEemOJHOro KBajipaTa WX PA3HOCTH.

) &8 — b = (a — b)a® + ab + bY).

Pasznocrs kyDOB ABYX BhIpDAMKEHMH paBHA NPOM3BEIEHWK PA3HOCTH
ATHX BLIPAYKEHWIH M HENOJHOT0 KBaJApara MX CVMMEI.

7. PaznoyxennemM MHOroO4YJeHA HA MHOMKHTEJH HA3BIBAKT IpeacTas-
JIeHHe MHOrOYJieHA B BHJE NPOH3BeJeHHA MHOTOYJIEHOB.
Insa pasioxeHHA MHOTOYJIEHOB HA MHOMKHTENH NPUMeHAKTBEEeeecom/ matenall00
HHUe 00Iero MHOMHTENA 3a CKOOKH, IPYNIHPOBKY, (POPMYIbl COKpaIeH-
HOTO yMHOXKeHHA. Hanpumep, MHOroumreH 5x” — x°y MOMKHO Pa3JIOKHTH
Ha MHOMKMTEJIM, BRIHECH 3a CKOOKM x°: Hx’ — x’y = x* (5x — y). M=uoro-
yned 3x — 3y — ax + ay MOKHO Pa3NOKUTh HA MHOMKHTEIH, HCIOJIb3YH
crnoco® rpynnHupOBKH:

3x — 3y —ax + ay = (3x — 3y) — (ax — ay) =
=3(x -y —alx -y =(x - y)3 - a).

Muorouner a' — 25x° MOMKHO PasgoKNUTh HA MHOMKHTENH, MCHOJb-
3ya (hopMYyJIY PASHOCTH KBAJAPATOB ABYVX BLIDAKETHII:

a' - 25x% = (a®) - (5x)* = (a® - Bx)a® + 5x).

HMuorga muorodiaen },?,Il;&éTEH Pas3JIoHATE HA MHOMHTEIH, IIPHAMEHIB
noche0BATEIBHO HECKOJBKO CIOCODOB.

8. I_I,E.ﬂ'bie H ,H,D'DEHH'E yHuchaa COCTaBJAKT MHOMECTBO PAIIHOHAJIBHBIX

yuces. BeAaxkoe panoHanbHOE YHCI0 MOMKHO NPEACTABHTL B BHAe Apobu
M . rme m — uesoe YMCNO, & 1 — HATYpalbHOe.
n

Kasxaoe panHoHANBHOE YHMCI0 MOMKeT ORITH NpejcTaBIeHO B BHIE
DecKOHEeYHOI nmepHognYecKoil gecaTuuHoi apobu. Kamnas OecroHeuHasn
nepuognYecKan JecATHYHaA ApoOb mpejacTasiaAeT coboM HEKOTOpoe pa-

DHOHAJIEHOE YHCIIO.
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YpaBHeHus

9. KopHem ypaBHeHHA C OJHOH NepeMeHHOH HAa3BIBAKOT 3HAYEHHE
NepeMeHHOoii, IPH KOTOPOM ypaBHeHHe o0Opalaercd B BepHOE PaBeHCTEO.

Hanpumep, uncao 8 — KopeHb vpasHeHusa 3x + 1 = dx — 15, Tak Kak
BepHO paBeHcTBOo 3 * 8 + 1 =5+ 8 — 15.
PemnTs vpaBHeHHe ¢ OJHOH NepeMeHHOH — 3HAYHT HAHTH BCe ero

KOPHHM HJIHM JIOKA3aTh, YTO KOPHEH HeT.

10. VpaBHeHHA ¢ OJHOI IepeMeHHOH, HMelIlHe OJHH H Te :XKe
KOpPHU, HA3LIBAIOT PABHOCWILHBIMM. Haupumep, ypasHeHus x° = 25 u
(x + 5}(x — 5) = 0 paBmocmasnnl. Kamgoe M3 HUX HMeeT IBA KOPHSI:
—b B 5. ¥paBHeHHd, He HMeWIIHe KOpHeH, TaKMKe CUMTAKT PaBHOCHIL-
HbIMHM.

ITpu pentennn ypaBHeHHH ¢ OJHOH TEPEMEHHOH MCHOAB3YIOTCA CJE-
OVIOO[He cBolicTBa:

€CJIM B YPABHEHUH II€PEHECTH CJAraeMOe M3 OJHOM 4Y4ACcTU B APYVIVID,
H3MEeHHE ero 3HaK, TO MOJAVHHTCA YPaABHEHHE, PABHOCHIBHOE JaHHOMY;

ecqii 00e YacTH YpABHeHHA VMHOMEKHTL HJIH pasme/INTh HA OJHO H TO
HE OTJMUYHOE OT HYJHA 4YMCI0, TO HOJYUKHTCH YVPABHEHKEe, PABHOCHIbHOE

TAHHOMY,
11. JInseiinbIiM ypaBHEeHHMEM € OJHON NepeMeHHOI HA3LIBAKT VpPAB-
HeHHWe BHga ax = b, rge x — mepemMeHHasa, a H# b — 49ucaa.

- b

Eciu a = 0, To ypaBHeHHe ax = b HMeeT eJHHCTBEHHBIH KopeHb —.
i . -
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Hanpumep, ypaBHerne 7x = 2 mMeeT KOpeHb %

Ecnum a = 00 u b # (), To ypaBHeHHe ax = b He uMeeT KopHei. Ha-
npuMep, vypaBHeHue (0 + x = T He HMeeT KopHeH.

Ecim a =0 un b =0, 1o HopHeM ypaBHeHHUH aXx = & ABILAeTCH JLHO-
foe wHeIo.

12. PemienneM ypaBHeHHMHA € JBYMA [EePEMEHHBIMU HA3LIBAKOT MApy
3Ha4YeHHH NepeMeHHBIX, 00pamamwilyio 2T0 ypaBHeHWe B BepHOe paBeH-
crBo. Hanpumep, mapa umcen x = -1, y = 4 — pemmende ypaBHEHHHA
ox + 3y = T.

YpaBHeHHA ¢ ABYMA NepeMeHHEIMH, HMEHIIHe OJHH H Te JKe pelne-
HHfA, HA3LIBAIOT PABHOCHJILHLIMH. YpDaBHEHHA € JBYMA MNepeMeHHBIMH,
He MMeIlue peleHnil, Takxe CYMTAIT PABHOCHJIbHBIMH.

B ypaBHeHHHM ¢ IByMA mepeMeHHBIMH MOMKHO IIEPEHOCHTH CJIAraeMbIe
H3 ONHOH WacTH B Jpyryio, M3MeHAA HMX 3HAKH, H obe uacTHm ypaBHe-
HMA MOMHO YMHOMKATH MM JIEJIUTh HA OJHO M TO Ke YMCJ0, He paBHoe
aymio. IIpn aToMm moayuaioTcAa ypaBHeHHA, PABHOCHJIBHEIE HCXOIHOMY.

13. JIuneiiHbiM ypaBHEHHEM € JBYMA I[EPEMEHHbLIMH HA3LIBAIOT
ypasHeHaue BUAA ax + by = ¢, rae x W y — muepeMennnle, d, b uw ¢ —
qurcsaa.

14. I'papmkom ypaBHEHHA ¢ ABYMA NePeMEHHBIMH HA3BIBAIOT MHO-

HeCTBO TOYEeK H{!OPHHHHTHGﬁ INAOCKOCTH, KOOPIHHATEI KOTOPERIX ABJA-
HOTCH pelleHMAMH 2TOr o YVPpaBHeHHA.
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I'padmkomM JIHHEHHOTO VPABHEHHMA € JABYMA TEPEMEHHBIMH, B KO-
TOPOM XOTHA OBl OAMH M3 KO3(DPHUIMEHTOB IIPH IepeMeHHBIX He paBeH
HYJ10, ABJAETCA NpAMAai.

15. Pelmuenuem cucTeMbl YPABHEHMIE ¢ ABYMA llepeMEeHHBIME HA3bIBA-
0T mapy 3HadYeHMH NepeMeHHBLIX, 00panIaniIyio Kajdjaoe yVpaBHeHHe CH-
cTeMbl B BepHoe papeHcTBo. Hanpumep, nmapa umcen x = 7, y = -1 —

eIIIeHHe CHCTeMEI A ¥y= ﬁ§
P 2x— y=15,

pagetctB 7T +(-1)=6un 2 - 7 - (-1) = 15.

PemnTs cucTeMy YpaBHEHHH — 3HAYHT HAWTH BCE €@ pelIeHHdA WJIH
AOKAaz3aTh, YTO pPelleHHil HeT.

CucreMbl YpaBHEHHMH ¢ ABYMSA NepeMeHHbIMHM, HMEIHe OJHH U Te
JKe pelIeHH#A, HA3LIBAIOT PaBHOCHIBHBIMH. CHCTeMBI, He HMeEIOIIHEe pe-
MIeHW, TaK¥Xe CUMTAIT PAaBHOCHIBLHBIMH.

TAK KaK ABJIAETCA BEPHEBIM Ka;Xaoe H3

16. [Ina pemreHnda cHCTeM JHHeHHBIX VPABHEHHH ¢ ABYMSA IepeMeH-
HBIMH HMCTIOJb3VIOTCA rpadhmuecKknii cnocod, cnocod nmojAcTaHOBKK, crocod
CTOMEeHHA.

I[Ipn rpajduueckom cnocobe cTpoAT rpaHUKN JTHHEHHBIX VpaBHeHHH
(IpAMBIE) ¥ AHATM3HPVIOT MX pPacnojomeHne:

ecJn IIpAMBIE COBIIAZAIOT, TO CHCTeMa MMeeT DECKOHEe4YHO MHOTO pe-
IeHWI, TpHYéM KOoOpAMHATHI J1000H TOUYKHM NPAMOIl ABNAIOTCAPEIIeHH:
eM CHCTeMbI;

ecJn TPAMBIE NMapaJielbHBI, TO CHCTEMa HE HMeeT pelIeHHH;

ecJH NpAMbIe IepeceKalnTcd, TO CHCTeMa MMeeT eJHHCTBeHHOe pe-
[IeHWe, NPHYEM KOOPAMHATHBI TOYKHM MepecedeHudA NPAMBIX HABIAKTCH
pemeHHeM CHCTeMEI.

I[Ipu pemieHHH CHCTEeMBI JABYX JHHeHHBLIX YPaBHEHHIl ¢ AByMA Iepe-
MEHHBIMH CHocoBOM MOJACTAHOBKH MOCTYIIAKT CJAeAVIONIMM obpasoMm:

BEIPA/KAIOT U3 KAKOro-iud0 ypaBHEHHMA CHCTeMBI OZHY NepeMeHHYIO
qepes ApPYryio;

IMOJICTABJAKT B JAPYroe ypasHeHHEe CHMCTEeMbl BMECTO 3TOH MepeMeH-
HOH NOJyYeHHOe BbIpa’keHue;

pPelanT NoJYYHBIIeecH VpPaABHEHHEe ¢ OJHOH NepeMeHHOI;

IMOJICTABNAKT 3HAUYEHME HAWJeHHOH nepeMeHHOH B OJHO M3 ypaBHe-
HHI ¥ HaAXOAAT COOTBETCTBYIOIIEe 3HAYEHHE APYTroil mepeMeHHOH.

IIpu pemieHHMH cHCTEeMEI ABYX JHHeHHBIX YpaBHEeHHI ¢ ABYMSA Iepe-
MEHHBIMM CIOCODOM CHIOMKEeHNA MOCTYNAIT CAeAVIOmUM obpasoM:

VMHOKAIOT MOYJeHHO YVPaABHEHHA CHCTEeMBI, MOADHpas MHOMKHTEIH
TaK, 4To0bB KO3(HIHEeHTHI NPH OJHOII M3 INepeMeHHBLIX CTaJd B ypas-
HEHUAX NPOTHBOMOJOMHBIMHE YHCJIAM,

CRJIAABIBAIOT MOYJIEHHO JieBble H IpaBble YacTH YPaBHEHHIH CHCTEMBI;

pelanT NoJYYHBIIeecH YpPABHEHHEe ¢ OJHOH NepeMeHHOI;

NOACTABIAAKT 3HAYEHHE HAWAEHHON MNEepeMEeHHOH B OJIHO M3 ypaBHEe-
HHI W HAXOAAT COOTBETCTBYIOINEe 3HAYEHHE APYroil mepeMeHHOH.
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DyHKLUUK

17. PyEkOoHoHATBEHAA 3aBHCHMOCTB, HJIH (DYHKIHA, — OJTO TaKaf
3aBHCHMOCTEL MEMKAY ABYMS NepeMeHHBLIMH, IIPH KOTOPOH KamJI0My 3Ha-
YEHMK HEe3aBMCHMOM IepeMeHHOH COOTBeTCTBYeT eJHMHCTBEeHHOe 3Hauye-
HHe 3aBUCHMOH IepeMeHHOI.

HezaBHCcHMYH NepeMEeHHVIO MHAaYe HAJLIBAIOT APIYMEHTOM, 4 O 3a-
BUCHMOI [epeMeHHOH roBopAT, 4TO OHA ABAfAeTcA (PyHKUMeH 3TOro ap-
rymMeHTa. Bce sHadYeHHA, KOTOphie NMPHHHMAaeT HE3aBHCHMAA IepeMeH-
HadA, obpaayor obiaacTe onpeaeneHusa (PYHKIIHH.

I'pahmrkom HYHKIMN HASBIBAIOT MHOKECTBO BCEX TOYEK KOOPJAHMHAT-
HOH IJIOCKOCTH, abCIHCcCH KOTOPEIX PABHEI 3HAYEHHAM apryMeHTa, a op-

JAWHATEI — COOTBETCTEVIOIIUM 3HAYEHUAM (DYVHKIIMH.

18. JIuueiiHoil (QyHEKIHel HA3LIBAKT (PYHKOHID, KOTOPYH MOKHO
sanatrb (popmysoit Busa y = kx + b, rie x — He3aBUCHMAad NepeMeH-
Hasg, k 1 & — uumenaa.

I'paduirom nuHelHOH QYHEKONHH ¥ = kx + b ABnderTca npavada. Yu-
CJI0 £ HAZBIBAKIOT YIJOBBIM KO3(MPUIHeHTOM IPAMOM, ABISHOIIEHCH Ipa-
purom GyEROun ¥y = kx + b,

Ecou £ = 0, To rpadbur QyHEOHH ¥ = kx + b mOepecexkaeT Ooch X;

ecia B = 0 u b = 0, ro npamas — rpadur dyEruum y = kx + b nua-
pangensHa ocH x; ecanm k= 0w b = 0, To rpadpur QYHKIIHE COBIagaeT
¢ OChID X.

I'padpurn neyx nHHeHHBbIX (VHEIHH lIepeceranTcsdH, efimenkyyvEmgyaenz100
BREIE KO(D(PUIHeHTH PASTUYHL], W TAPALIENLHBI, €CITH WX VIJIORRIE KO-
ApPUIMeHETE OOUHAKOBEI,

Jluueiinyo QyHERUMI0, 3agaBaemyio dopmyaoil y = kx upu k = 0,
HAZLIBATOT TIPAMON TTPOTMOPIIHOHAILHOCTLIO,

I'padhur nmpamMoil OPONOPIHOHAJNBHOCTH €CTh IpAMAadA, OPoXoldalnad
yepes Havano roopguHar. llpu £ > 0 rpadhur pacoonoseH B OepsBod H
TPEeThLCH KOOPAWHATHLIX YeTRepTAX, a mpu k& <= 0 — Bo mTopoii w wer-
BEPTOH KOOPIMHATHBIX 4YeTBepPTAX.

19. I'padur GyErnun y = x* — napabona. ITor rpadur NPOXOAUT
yepes HAYAJI0 KOOPAMHAT M PAcoJiodKeH B MepBOil U BTOPOH KOOpPAHWHAT-
HBIX deTBepTAX. OH cHMMeTpHYeH OTHOCHTEJBHO OCH Y.

I'padur GyHKOUM y = x° NPOXOAUT uYeped HAYAJO KOODAHMHAT W
PACHOJIOMKEH B MEepBOM M TpeTbel KOOpAMHATHBIX derBepTax. OH cum-
MeTpHYeH OTHOCHTEJbHO Hadaaa KOOpPAHHAT.

20. I'padur pyaxnuu y = |x| coctour ua aAByx ayueit. dror rpaduk
NPOXOAUT 4Uepes Havajgo KOOpPAHHAT M PacHoJiodeH B NepBOil M BO BTO-
poil KOOpAWHATHBIX 4YeTBepTAX. OH cHMMMETPHYEH OTHOCHTEJIBHO OCH U,
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TABJIMLA KBAAPATOB

= Ennanis

&

5

=4

= 0 1 2 3 4 5 6 T 8 9

1 100 | 121 | 144 | 169 | 196 | 225 | 2566 | 289 | 324 | 361

2 1400 | 441 | 454 | 529 | 576 | 625 | 676 | 729 | Ts4 | 841

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

4 |1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 23047240F

8 | 2500 | 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481

6 | 3600|3721 | 3844 | 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761

7 4900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241

8 6400 | 6561 | 6724 | 6889 | 7056 | 7225 | 7396 | 7569 | T744 | 7921

9 | 5100 | 8281 | 85464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9501
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324. a) 9; 6) 28; B) 18; 1) 56. 325. a) —12; 6) —45; B) 0; ) 2. 326. a) —3;
6) 5. 342. a) —0,3; 6) 6,6; 5) 6,6; 1) 9. 344. a) 222, ) 2U-3% 359 48,3,

5—2a’ 2y+3x

6) —5; B) 12; r) 36. 365. a) 12; 6) 0,0033; 8) 1

b

‘; r) 3%. 366. a) 9; 6) 0,24:

2
B) 13; r) 1%. 367. a) 180; 6) 50; B) 48; r) 28: m) 30; ¢) 6; ) 24; 3) 2,6.
a
368. a) 60: 6) 60; B) 42; ) 32. 369. o) 12; ) 12. 370. 1) 6; ) 1_?
¥

376. m) 4,5; ) 3,1; =) 0,22; 3) 0,58, 377. ) 0,27; 1) 3,9. 378, &) 15; 3) 2.

385. a) 130: 6) 7. 389. B) 3de; r) -5y ;) —6x: e) By ) —10x33). T2@om/materialinn
394, ) 45; 3) 392, 395, 1) 48; @) 1125; =) 112: 2) 675. 396. a) 144; 5) 225;

E) 168; 1) 825. 397, a) 45; 6) 135; B) 504. 412, B nepBrIl IeHE Nepenaenn 36

KHHT, BO BTOpoH aeHs — 48 KHHr, a B Tpermii — 60 kaur. 413. a) —-2,5;
6) —7.2. 414. 6) TV2: ®) 3v2; m) V3; @) 2V2. 415. 1) 3V2; o) 342,

417. B) 6: e) 42—8\{5. 418, a) 14; 6) &. 419, a1} 6; e) —19; =) 38; 3) 2.

= @) —: A98. gy YT NC.. .
Jx+2 2Jx + 3y 2 5

422. n) . — T y ‘L’."rz; 2-V3 443 90,

434. a) —1; 6) 8:? 437. 1) V5+1; 6) VT 2. 438. a) 3; 6) 5. 439. a) 54 + 1;
6) V65— V21. 440. a) J10; 6) V10. 442. 6) -"Lﬁ;"{ﬂ 443. 1. 445. a) —V2;
6) 2. 446. a) Ja-1+1; 6) 2. 453. ) 0,(846153); r) 0,(037); ) 0,0(571428);
e) —0,3(18); k) 0,7(6); a) 0,2(18). 456. 1) é; 1) 10,22, 458. 6) % 1) 40,5.
459, 49, d64. a) Ilpu x > O; &) upn x = O 8B) upn x = 0, kKpome x — 1.

. = 29 15, AT k. )
469. 8) 9,1; r) 1,08. 470. a) 8,5; 6) T B) T r) 85" 471. a) 45; 6) 0,9;

B) 100: r) 0,04. 474. r) 3,2; 1) 8,1; e) 0,001; ) —64: 3) 0,025. 480. r) —D,Spy:;;
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; a ) )
—; ) Eﬂ; 3) —gan 483. a) [a‘|ur1'_5; 6) 21x%J3; B) 0,5x/6x; 1) 3¢ a;
Y
m) Bala|\2h; e) am*\Ba. 486.6) x+xy; v mn - nm; e) 3¢ Jab - 20
a) 6x 5x2. 487. m) mim nyn; ) A+gfy. 4900 w) 2 1) 3;_.

o 1 J5
494, 2. 495. a) x+ Jxy+y: @ — ., 49%7. a B ;
= o B

501, a) VX UNU. o 2T-aVa, o 1iSedx, g a8 g4 o X
X— Y O-a 1 -4y @b -4 x + Jxy

& —b 19 -a mn-1 2+2-J6

o — = B —— et T — . 503. a —

) az-,u'rE— ab ) 343—0,\.'{{; ) mnasmn -1 ) 4

g) Yo-38\3 12415 ‘*. 504. Tlpw x — 0. 505. a) 10: 6) 5415; ») V3;

22
r) 3,546. 506. a) ——; 6) Jab(a b).
I'nasa 111
210, ) ¥YpurHeHEHe PARFOCHITBHO KBAMPATHOMY vptmmenmu 2 +x-1=0.
516. a) 0; ~1,5; 6) —1v6; 1v6: ) 0 1 D 0 33 1) 55 5 o) —V3; V3.

2 2’ Cavat ¢ vK.com/material 100
al19. a) 0; 2; 6) -1; 1; B) 0; %; ry 0, 520, a) O; 1; 6) -}1—3 2 %sf_
B) ——-q'{ﬁ \1{‘2; ) —JE; \:'rﬂ. 521. a) 0; —9: 6) —%JE, l\.fr;"j: B) —2; 2; 1) KopHOeit
e+522.2n3.523.4ﬂmn20m,524.12{:?«1 325, = 2,5 u, 826, = 4 ¢,
527. 280 nr. 528, 20 1 15 gwoifivon; = 50,8 et i = 38,1 cm. ¥rasapnue. Obo-
GHHAYRTE CTOPOHR MPAMOYVTONRHEHEA wepes dx w 3x. 5830, 3,96; 59, 532, a) 1;

1:13—; a) 0,6; 1; B) 2; 2%; ) B 2800y 0.8 1 @) =38 2;?:; #) —2; 12; 3) —10;

9, 533. a) —%; %: D) 3_;{2_{‘;; 3+;%: B) KOpHe#l HeT; T) f37; m —8; 19;

e) kopHei Her. 534. a) 0,2; 2; 6) —-6; 2,5; B) 1%; ) —l; %: ) = :ﬁ; 1+:LH;
5 i

e) l— 835. a) llpm x = 5 u x = 6; 6) npu .:|¢T=T_;'dﬁ H X = T+2”r41; B) npH

rx=0px=3:r)opu x=-1unx=1.536.a)llpp x = 2 1 x = 9; 6) npu
x=0,6 1 x = 2. 5837. a) 2; 2%; 6) 0,2; 3; 8) —10; 8; r) —1; 23; o) 3,5; 3.5;
1

e) —1; zl—, ) 10-V2, 1";’“’5; 3) 5—5+2:5+52. 538. a) %; ; 6) —13;
T

308 Oreertkl

¥

=Y



1 L]

B) -5 1 6 14 ) ~3-247; -3 zﬁ; e) 6; 0.8; w) 17; a) —ﬁgi —4.
539. a) —%; 3 0 1; 1%; E) —1; -0,8; 1) = , n) kopHEel HeT; €) —11; 2; &) 45 8;

a) 0,7; 0,9. 540. a) -0,2; 2; 6) =7; 2; B) 3—3@; a HN’E; ry 4 5; n) 16: 36;

2;—; 7K) l; 3) —11—; 1. 541. a) 1; 25; 6) —10; —1; B) —8: 12;: 1) l, =
15 o 4 3 3

7-J18_ T+:13
E ¥ 2

6
B) ﬁ—drg;ﬁl «J'E; r} —4: 0,5, 543. a) -8B: 3; D) 1%; 4; B) —2%; =2: ) TES

e) —1;

m) 20-10v5; 20+10v5; e) xopueit mer. 542. a) —0,2; 1,7; 6)

n) —-91; 87; e) —59; 53; x) 0; 2; 3) -2; 3. 544. a) —-1; 23; 6) 2; 2;7; B) ;—E; 1;
r) —5; —3. 545. a) r, = —0,36, x, = 0,86; 6) x, = —-2,78, x, = —0,72;
B) ¥y, = —1,26, y, = 1,89; r) 1, = 9,20, y., = 1,20. 548. a) x, = 1,35,
x, = 6,65; 0) y; = 0,78, y,= 3,22, 549, a) —1; Zg; 8y —7; 5 B) 0,2; 1,58;
r) kopHeii Her; a) 25; e) —9; 3. 550. a) 7; 6) 0,6; 2; B) —g; 2.—;- 553. a) He

cymiecTByeT; O) He cymecTeyveT; B) a — mwboe yucao. 554, 7,5. 555, a) u@ + \E;

6) 2+3J5. 558. 32 cm. 559. 140 m. 561. 8 cn, 15 cm. 562 11 u 12

568, 30 car 5684, 5 ou w Booic. 565, 15 ew, 566,20 phgos: BT CTH Gaucon/matenial1to
48 obeszsaH. o68. 50 obesnan. 569. B gecartuyronssmre. 570, 9 womanm.
571. 10 wyuacramkoe. a¥2. 10 ecm. 5¥a3. 16, 17, 18 wmm 18, -17, -14.

574. 6) = —2. 575. 1. 576. a) 0; 6; 6) —1%; 0. 583. 5: p = 2. 584. 0,5;
g i 6,25. 585. 0,6; b = —43. 586, —2; ¢ = —106, 587. 35. 588, —8,75. 590. —28
594. a) 0; —%; o) g ;, E) —6; 0,8; r) —2; 3, I) mpu amboM Xx; €) —1 , f_

595. 9,6 M°. 596. 90 cu. .1-97 16 e 11 30 cm. 5399.a) 0; 7: 6) 2,5; m) —2: 07 2;
2
) =28 2, 61]2 a) —3; 2; 6) d 37 B) - -20; 5; 1) —1—; I) xopHeit Her; e) 0; 5.

4
603.a) —1; 5; 6)3; ) 1-v5; 1+ V55 1) -1; 1. 606.1; 4. 611. Ipn
x = 1; HauMeHBIIee 3HaueHEHe pabHo 4. 612, Ilpu x = —3; HAHMeHBIIee 3HaUE-

HHe pasHo 1. 614. 145 m. 617, B) :—(.r+l](;r+2}' o) —(y— Dy — 15) =

e - _1F 31 ]'g.
= (1 - gy — 15): m) z{x—l)(x——] -(x — 1)(2x — 3). 618. a) z.[ ——).

6) —(3x — 2): =B)(4a + 3)% r) (0, 5m — 2)%. 619. a) {m—ﬂ][m N=012-m =
X (m — 8): u}*aﬂx 3][x F2) =(3x -1)(x +2): .)e.|x—-—||x——;— 3x-2)2x-3).

4 Eull_
Sx—1> 0O 5

622. Heapaa., 623. Hampmmep, x° + 3x + 2. 624, a)



4+b 2y +1, L2gs o X0
P r) v —3° 1) pr 2 e) ~ 5+ 626.a)-0,3; -0,93; -0,993; 6) 3;

B) —

g .1 1 .
lf; IE' 628, 1) —1; 23; 6) 2; 2-; 631, r) 1; ) —27; —1; e) —0,2; ) —0,5; 1;

3) 23 W) 0; 7. 632, a) 12,5 6) 3; 4; B) 65 1) —1; 3,5 W) 2 135 @) 0; —8;

&) 1; 1,5; 3) 0; 1,5. 633. B) %; ry 1: 10; n) —1: 1; e) 1: 2: x) —:i%; 1:

3) —3,95; 5. 634. a) 3—~J'r-§; 3+J§; 6) —6; 5; B) —4%; r) —9; 1; n) wopHed =er;

e) 4. 636. a) 6; b) —3; %, R) KOpPHeH Her; T} 5; 1) —6; 6; ) —4; 4, 637, a) 2;

6) 1; B) —11; r) 6. 638. a) —3; 6) —1%; O:8) 3;7)-3; 3; 1) 9; 13; e) 1%; 2%.
I 7
639. a) 1; 7; 6 1-14; 1+J14; ») 2 :”; 5*:1’; r) _%; 1
= = o= - o I|'_ . A ’ "
640, ©) 12“5: 1 2*5; 5 & 1‘;‘5;”;;‘“"7. 641. a) —v2; V2; 6) -3; 3.

646. a) y; 6) . 648. 2. 649. 60 rw/w w 40 ww/w, 650, 12 o/ 7 10 sene/fo,
651. 80 gv/9 u T0 mm/u. 652. B0 rm/ /4. 653. 30 11 ¢ rexrapa. 654. 20 p.
605, 220 awwmir, 606, 7 verorer, 657, 12 wenorer, 658, 6 Km/9 unw 3 Kwm/u,
6o9. 2.5 mm/u. 660. 2 km/g. 661, 500 r. 662, 60 r. 663. 15 3 1w 10 =,
664, 7 u, 665. 10 wv/u, 666, 50 wm/u, 668, a) 0,1; 0) 3,5. 669316« BT tomm)paterialioo
B}y, 1) Ja: 6) wmer. 673. a) 2; &) 6; ) 5; ) 1. 678. 2x + gy = 6.
679. a) (x — Dy — 1) = 0: 8) (x — yx + 1) = 0; 8) (x + 2)(x — 1) = 0O
r) (y + 1My — 2) = 0. 680. a) (x — 3y — 3) =0; 6) (x + 2Ny + 2) = O;

B)(y + 20y — 2)=0; 1) (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. [;]*T” +§b] KM.

1 -1 -8 ;
685.a) 1 6) 4. 686. ) —1; 6) = —3. 5 X 687, a), B), I), ) — exuE-
4 4x 8n' 2y
CTEEHHOE pelneHHe; 0), I) — OeCcKOHeYHO MHOTO pelneHHi. 689, a), §) — emun-
CTEEHHOE PpeIleHHe; B) pemeHnil Her. 690. 1) x + ¢y = 5; %y - 4x = O;

0,6x — 3y = —-1,2; 2) 6y + 3x = 10; 2x + 4y = 9; 0,5y — 0, 256x = 4,8;
3) 2x + 4y = 10; 16 - 3x = 6y. 692, 1) & = 0,5, & = 1,5
2)E=b=0; 3)k=-1; b = -3. 693, 720 &M. 695. a) (dm — 5°°)4m + 5n°);
6) (0,34 - 3b)0,3a> + 3b): B) (2a + 1XN2a + 5); r) 5(x + INT - 5x).

696. a) ner; 6) na. 698. a) He umeer pemeHwii; 6) ABa pemleHUdA; B) OJHO pe-

3b-4a . 2x43y ., v Y

b B) Sy 702. a) (2: —1), (5; 2); 8) (6; B),
(—4; 5); B) (1; —5), (4; —2); r) (4; 5), (13; —4). 703. a) (10; -T), (—3; 6);
8) (—1; 0), (—2; —1); B) (2; 10), (—3; 5): 1) (2; 2), (1: 3).704. a) (2; 1),

(1; -2); 6) (1,5; 1), (1; 1,5); =» (-1; 0), (0; -1); r) (5,25; 3,258).
310 OTeeThl
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705. a) (10; -2), (-2; 10} 6) (-1,2; —-2), (2; 1,2); B} (3; —1) 1) (—1;—-2),
(=2; ~1). 706. a) (I; 4). (-0.6: 0.8); 6) (2,5 ~0.5) (22 -

9} E)' B) (—32; —18),
(-10: 4 1) (-1;2), (18: 3). 700, -G s 8280 o s 10 (6

6) (12; ~6), (2 4% ») (2: -2 ). (-3: 25 1) (6; 2), (- 1; ~1,5). 712. a) mepece
KaeT B Toukax (6; 4) m (z% ! s I ) 0) mepecekaeTr ocH B Toukax (—o; 0), (0,5; 0);
(0; ~5). 715, Tlpu & = ~2; 2. 716, a) nwa; 6) 7pu. T17. a) x, = —3%; K, = 3%;
B) My — —-2: nty — -j T19. 30 1. 720. Tarux unces He cymecTever. 721, 25 cmop-

THBHBIX KocTiOMOB M 65 kyprok. 722. Henpasunsno. 723. 5 km/u. 724. 12 naru-
pyomérmx W 16 aeyxpyOnéreix moser, 723, 7 TATIMeCTHRIX JT0/10K. 726, Jlaunmsy
HIENT CO CHOPOCTRHY D KEM/49 1 exan o cropoersy 12 xm/u, 727, 18, 728, 3 cm u
30 cym. 729, Bee rapn 16 kr, Bee ragrean 5 xr. 7400 60 u 60 maucii. 735. Ilpn

g 4045
a =2 x — moboe yHeao) opy a 7 2 x = a® — 9. T36. h;—zb npu b < 2;
03
0

¥

lopu b = 2; gopueii ver mpum b > 2, 787, a)da ma opu a < 0; 0 opr a =
6]3{11{%npnaiﬁ;ﬁupna=[ﬁ'.738.a]6n—6; 0) 20 m -20; B) 0 =

r) 0 n % 39, S nmpn a = 1. 740 1 upu a = 1; -1 n upu a = 1.
“ CrauaH ¢ vk.com/material100

741. 2k — 2, 2k + 3. T42. b = 4. 743. a) 0; 1; 6) 0; 6,8; B) —1,2; 1,2; 1) 0.

47 8) <1 -3 6) 8 Tim) T8 0) LG 2 a) 355 3 o) L 42« ) —52;
1-V5_ 1+45 2. .2 2 3

2; - . 748, 1) 1,2; 0,2; 6) 42,15, P g
T } et 5 17

1) -2 -2, &y —1: 1; w) —2.5; 2,5; 3) mpm mofom x. 753, 10, 11, 12, 13, 14
¥ ¥
mnm —2, -1, 0,1, 2. ¥54. -2, 0, 2zmu 6, 8, 10. ¥55. Tu 8. 786. 4 et 1 10 cnr.

Ta57. 1 CM. 758, 0.25 M. 759. 60 5 8 B3 40 OHCTOJEI.
760. 0,36 M° wam 0,81 . 761. 54 cm u 36 em. 762. 18 1 17. 763. 13 u 11.

764. a) 242; 3V2; 6) —643; 443; B) 3-2; 3+.2; 1) 5-342: 5+3.2.
T7l. b = 12, 772, 21 wm 21, ¥73. ¢ = 3,12, Tid. b = = -2, ¢ = ()
775. b = 1, ¢ = -2, T77. 36. T78. 42 umn —42. 7T81. a) ¥ + 3px + 9¢ = 0;
B)xs +(p—dx —(g—2p+4)=0. 782 gx° — (p — 2¢)x + ¢ = 0. 798, a) 11;
13; 6) —14; 5; B) -3; T; r) —b; sl:—li; a) 12; e) xopred met; ) —5; 3; 3) KupHen

. ey i
rer. 803. a) f 1; 6) 0,4; 0,5. 804, a) .5-:'?;; N

. 0 —1,5; 1
B) KopHeil Her; 1) 95 1) 0; e) —_—li; W) 2-—4/35; 2+ /35; 3) 0; —1,5. 806. 10 u.
807. 9 u. B0& H0 gm/u. 809, 60 mrm/a. 810. 2 rm/u. 811. 5 BM/ /4.
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812, 3 xm/u. B13. 2,4 xMm/yu win 3 kM/g. 814. 3 mm/a. 815. 50 mm/q.
816. 40 gn/g. 817, 4 u 40 mpu. 818, 160 xvm nxm 200 xm. 819, 450 xmM.
820, 18 gm/u. 821, 48 EnM/9 mna 9 kn/g. 822, 60 cvm 1 80 cm. 823, 10 koc-

THOMOE. 824, 32 onimecoca. 825, 24 gr um 36 mr. 826. 25 Br moun 12 kr.
827. 15 apeit mw 10 gueii. 828. 15 goeit 1 10 goeii. 829, 12 u. 830, 256 o u 20 1.
831. 15 muua n 10 mux.

'narga IV
853. Vraasaswue. Cpaganure Huﬂn,p-%lfrr:t JEBDOH ¥ NIPABOI MACTEN HP[IHEEHCTH&.

856. Kona. 857. 3%;. 858, a .a) l; 5; 6) 0,3; 2. 879, 22 0.
(s}

880. a) —-1; 1; 8) 2; B) —ﬁ; 3; r) —1; 5. 895, 6 < 6 gom. BBB. %
i

902. a) Orpesor CB; 0) orpesow AD. 906. 6) A ' B = B; A U B = A,

909. —3; % 910. 12 m w 10 m. 922, a) —9; 6) 16; B) 31; r) 7. 924, a) (5; 8);

6) [~4; 4] B) (T; +%0); 1) (—°9; 6). 928. a) +; 6) ———. 930. 40 xm/w

x2 ’ 2a
Ei

T 935. a) (5; +o0) 8) (4; +90); B) (—20; —1]; ) (—=o; 3];

45 mm/u. 931.

A) (=905 0,13); e) [i: +t>u): #) (=00 —0,25); 3) (%05 0 m) (=8; +o9);
’ Crauad ¢ vk.com/material100
k) (0; 1oy 1) (18: 1og); an) (73 Hoo). 986, a) (-o0; 8,5); 6) [ 0,6; 100); B) (4; 1o0);
r) (7,5 +e0); 1) (1%; voo)i @ (18 +oo) m) (o003 1| o) (-oo; 2,45
m) (—20; 12); k) (0; +°0); m) [-30; +o0); M) [-20; +00). 939, a) (—o¢; 0,4)

6) (-o0; —0,4); B) [-5; +2); 1) E +m): n (-1,4; +2); e) (—o0; -1];
®) {(—=e; 12,6]; 3) [-13; +oc). 940, a) (—oc; 1) 6) (—oc; 2) B) [6; +00);

1 Y. 3 (—oo: D) o) (=00 O 1) (—13 400} 1 Lo
r) (—-,x;; I), o (=223 0k e) (-0 9); k) (—13; +9a); 3) (2 3 + X ) 941. a) Ilpu

x> %; D) opu ¥ > T; B) npHu ¢ < —23. 942, a) Tlpw a < 2,5; B) opu p -

943. a) (ﬂﬂlﬂ; —g 6) (9; +°2); B) (—¢; —3,1]; r) (—o°; 0,8]; m) (—w

+-Iw

- 3
e) (—oo; 22,5); =) (—oo; 2]). 944. 6) [0; +o0); B) (1; +9°); 1) [E%‘. +(":)
m) (—oop 4,7 e) [4,8; +oc). 945, a) (6: +o); &) (0; +00); m) (—0o0; —bH];
r}) (-3: +oo), 946, a) (—-oc; 2); 6) (25 toe); v) (L4 1o0); ) (—u-t:n; 12_.')

ol

947. al‘_l(—i‘*c 14— ) a) ( IE; -+-o<:1); B) (—o¢; 14); ) (—17; +=<). 948, a) (2,5; —=);
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0) (—o2; 6); B) [0; +22); 1) (35 +o2); n) (—4; +22); e) ( a3 %) ) (— o 1?J;
H o) .!.- H l.- 1= o - f 3 - L [y s
949. a) [0; +0); 6) (13, +00 ); 3) (=3 +00 ); 1) (—m, 34—], my [14; +o0);

e} (—oo; 20,5). 950, a) Ilpun v < 3; &) mpu y = 7; B) Opn1 ¢ = %; ) opu ¥ < 0,1.

951. a) (-oc; 6); 6) { ?’ +00 ): B) (—09; 12); 1) (25 +°0); 1) [-1%; +oc);
e) (0; +09). 952, a) (—~=; 0,2); 6) (-2 0,5]; B) (—2°; 40]; r) (—22; —10].
953. 6) (oo 25 m) [15: +0) 1) (-oo5 8.5k ) (o5 ~10) ) (% +oo),

954. a) (—rxn; %) 6) [=5: +o9); B) (—5¢; —0,6]; ) (—m: -3 ); 955, a) Ipx

a = M7, 8) mpr & = 3. 956. a) x — nwboe umcno; 6), B), T') pelleHHH HeT.
958. a) IIpn x = 2; 8) npnu a-«;%: B) upn a = -é; ) npu a %= 1,4; a) npw
x = 0,2; e) mpu x = 6. 959, a) (—oc; —8) L (—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; +20), 964. Menpme 2 oM.
965. Menpme 12,15 am. 966. 11 wimr. 967. 755 p. 968. He Hoace 25; K M.
969. 3, 970. a) 1; 4; 6) 0; 1. 972, 12 rm/a. 976. a) (6; +00); 6) Qx=vey =l)gom/matenal100

1y, -
5) r) (0,1; 0,2).

B) (U; 31); r) pemenmii ger. 977. a) (0,8; +00); 6) [2; 4]; B) (l,
3 5

978. a) [2; 2,5); 6) (1,5 3) ») (133; 25)i 1) (- 1. 979, a) (-12; 2);
[ ] 3 arky ® 3, ' ) 9] s T

) pemenui Her; B) (0; 15); 1) (—ow0; —=3). 980. a) (—1; 0,8); 6) (—==; —1,5];
B) (%;ﬂ—m); r) [3; 6,7). 981. a) (—oo; 2,4); 6) pemensii mer; B) [_3;1}{):

r) [1,5; +o). 982. a) (—oc; 1] 6) E +m); ) [3; 6]; r) [-1; 1,5].

983. a) [2.5: 11) W (11; +=¢); 6) [0,5: 2) U (2; +20). 984, a) (3; +20);
6) (—o2; -3); B) [-11; 3]; 1) pemenunit mer. 985. a) (2; 3%). 6) (0,1: +eoo);

B) (-0,24; +o0); 1) (-%0; —1,8). 986. a) -4, -3, -2, -1, 0, 1, 2, 3; 6) 2, 3, 4,
a, 6: )1, 0,1, 2, 8; )2, -1, 0.987.a) 0, 1, 2, 3;: 6) 4, b, 6, 7; 8) 1; 1) 1.
O988. a) (20, 2,8); §) pemenuin wer, 988, a) (—°0; 6) 6) (1; 15y =) [0.6; 5];
) (2; 16]. 990. &) (L 9)s 6)(-2 ~1); ») pemermit mer; r)[ﬁ; z]. 991. a) (~1;

2); 6) (-12; 17); 8) (0,5; 2); 1) (~1; 3). 992. a) (—2-5;; 5]: 6) [-11; 7); B) [-5; éJ



0|5 2] 998 @) 17 2 9 13 0k w 05 L1 ) (115 1], 094 @) 11p

1,
1
1_}; cy<?2 6 mm 0,5<b<6,5 995 -4<a<d4 996 b < —1;
998. a) (—oo; 2); 6) (1; 4). 999, a) (1; 7); 6) (1; 3). 1000. a) x = 0,48; 6) x = 2,2;
B) x & g- 1001. 1, 2, 3, 4, 6, 12, 1003, 10 gnv/g 1 15 gm/u. 1006. ¥kasagHe.

MoskHO BOCHOIB3OBATECA COOTHOIIEHHEM MEKIY CpeJHHM ApH(METHYEeCKHM H Cpelx-
HHM TeOMETPHUYCCKHM IBVY MOJEHTeILNLIX gmeen. 1009, ¥Yrasamume, Cpasupre

KEBHIPETRT JTEROH 1T TPAROT uacTel HeparedeTtra, 1011, Vrazawwe, Bocnmonkayit-

Tech COOTHOINEHMAMH BHAA /4x + 1 ﬁ;\/-ix +1+4x® = |2x + 1. 1012. Yxasa-

pue. MOKHO BOCIONMB3OBATLCA TeM, 9T0 (a+ 1—\a -1 > Ja +1—+a npma = 1.
1013. He yemen, 1021, Cuupmos. 1029, a) -6 < g — 2b = —3;

6) -11,5 < %a—b = -9, 1080. 5,2 = 22 5,25, 1031, 4,8 ¢ L1 < 40,
1039. a) (—co; —60); 6) (4,8; +o2); B) (0,56; +02); r) (—m;%J; 1) (—eo; —1);

e) (1§;+m). 1040, ) (—o9; —115); 6) (0,2; +59); B) (=093 15); 1) (=003 1,4),

1041, &) (-o0; 0,325); ©) (—1; +29), 1042, a) 1, 2, 3, 4; 6) 1, 2, 3, 4, 3,
1043. a) Tarux sHadeHwil HeT; 0) opu mwbom sHadeHun x. 1044-a) {70 #5 katenali00
6) (—oo; +o00). 1045, a) IIpg a = 0; 6) opr a > 2; B) Oopu a > —3; r) OpH
g = —T.1046. Y Mpu b < 0 68)nupu b = —d; B upn b = -3; v) up b = 0,2,
1047, a) Ilpu m = 8; 6) mpx m = 2; B) mpm m = —6; 1) opu m = 3,5.

04D 25 T Bogee 55 1050; Bonee B v i TORY: Boee 18-rle 1053, a}( %; o x)

6) (0,1; 5); B) pemenwit mer; r) (0,8; +oa); a) (—co; -0,2); E}(]%;—H}c );

1054. a) 1, 2, 3, 4, 5, 6, 7, 8, 9; 6) —-10; B) 1; ) 2, 3, 4, 5. 1055. a) (-3; 6);

o) (1,5; 2,5). 10566, a) llpu 1,6 <= x <= 4,5; 6) opu & = x = 15. 1057. a) (D; %’)

0) DoToEHTENLORIX pemenni mer. 1058, a) (—1; 0); 6) (—a5; 0). 1059, a = 3,5.

1060, -3 < b = 5. 1061. Boaee 10 HMm, HO MoHEeo ‘Iﬂ1 km. 1062. Bogaee
4
60 KM/ u, Ho He Gomee 90 wKm/ 4.

'mara V

1063. a) 7; 6) 10; B) 9%. 1065. a) 115; &) 44; ») —2; 1) —37. 1066. 24,
1068, a) 0 1 —4; 6) —1. 1069. a) —2; 6)-14; B) me cvmecrsyver. 1071. a), 8),
A) — Bce YHCIA; B) BCce 4YHCIA, KpoMe 5; r) Bece uUHcaa, Kpome —1 m 4;
e¢) Bce uHcaa, Oonsme wan paeasie 5. 1076. a) 36 mm; 6) = 490 wm/c.
1081. 1 = flx) = T; =7 = glx) = 14, 1084, P = 2n — 20, obnacte onpenene-
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Hus (10; 40], mHO®ecTBO sHaueHnii (40; 100]. 1089, a) 3.0 mw —3,5; 6) {(—-2; 2);
B) (—o0; —4] U [4; +=0), Hanmernriiee sHauegHe (), HaHOOABIIETO HET, MHOMKECTEOD
saauennn [; +00), 1094, a) 3—; 0) 3. 1096, a) x — —4;, —3:0) x = —3; T; Bl x — —% ; 35
ryx = 1: li 11020 Hyaw dvarnund: —8; —3: 4 8. a) [-10: —8), (—3: 4), (8: 10]:
6) |-6; 0], [6; 10]. 1106. a) 15; 6) —6 = 3%; B) —2; 1) HyIeii Her.

1109. a) llepeceramoTeas B Toukax (—2; 1) m (1; 2); 6) He DepecekaloTcd.
1112, —0,36. 1119, 2), 4). 1121. a) I, II, IIL; 6) I, II, IV; B) I = II. 1123. a) O;
6; 6) -6 ; V5; B) —8,5; 0; r) xopueii ner. 1126. 1), 2), 3). 1035, (15: 1o0).
1145, ¢ = 10x, 10 < x < 5. 1147. Her; ga, 8 rouxe (0: 1); I u II. 1150. a) —5, 5;
0) mynei Her; B) —2 1 2. 1153. a) 4 ; 6) 1. 1155. I'padmr pyERIHN Y = N
1160. a) a = 2; 8) a = 2; By a = 2. 1171. a) (-1; 1), (1; —1); 6) (1; 2),
(-2; -1).

I'masa VI
27, _gg 1. i X ik, £ 3. ;
1178. 1) 25 2) 895 ¢) —oo. L185.8) 25 6) —i B) 5 1) o 4) 6
2,2 AR oo o o5
¢) 125. 1188, p) =P, 1y 28/ -8w-2 yi49 o 1. g _ath
ab xy ab (b a

CkguaH, c vk com/material10C

e) 0,001. 1199. a) 64; 6) é; ) 8 r) 4. 1201. a) 1; 6) 27; 1) 1000; r) 2_‘)
a) 2; e) 1; ) 81; 3) 15 62b5. 1202, a) 5; 6) 1; B) %, )y 144; m) %: &) %
1203. a) 5; 6) f 1206, ) x % 6) x*: 8) X" " 3 r) x' " 1208. a) -1; 6) 6.
1209. a) 0,224; 6) 125. 1213. a) éx‘*ﬁ; 6) 81ab’; ) 15x%%; 1) %p-"q”'.
1214, a) _—;xy”; 6) T—ﬁa'*h"; B) 5% ) 2x %Y, 1215, a) dx; 6) 3b; r) 4a'bict;
r) %x %%, 1216. a) 27x%; 6) 20a°b%; B) 4a "b'% 1) %x bl 121%.n = 1.

1218, ~4; 2. 1219, a) (-29; 0); 6) (05 +=). 1220. —. 1228. a) 4,55 - 10%;

6) 2,288 - 10°. 1231. 1,404 - 10° xr. 1237. 1. 1238. llpu m = 18. 1239. -3,
-2, -1. 1247. a) a = 51, b = 256. 1248. a) x2, xp x0 x5 x5

: - n 2 o~
o) ra‘!, xﬂ', Xg» Xpy X5 1249, a) Q0mux Tower nmer; B) aRe TOUYKHN; B) WeThIpe

TOUKH; T) ogHa Touka. 1250. a) Oaun; 6) aBa; B) OAHH; T') He HMEeeT KOpHel.
B3
1251, a) —1600; 6) —0,08; ») —1000; v) 11; 1) 7; €) 5. 1253, a) =2

A

OT1eeThl 315
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+y P o 1 7
6) LY . o LI ¥ . 1254, a) ————: @) —(a ~ b). 1260. a) x'*;
) = ) p— ) y ) ™ p— ) = ) )
6) @'?. 1262. a) 3"; 6) 27". 1264. n = 6. 1266. a) 2,38 + 107 6) 1,62 - 107;
B) 3+ 10% r) 8 - 10",

:':.!_].E"IH IMMOBLIIIEHHON |i!:'|._IHl|1'I'l!
2a+1
x —a ’ 4a® + 2¢° | a
p = —2. 1274 % 1275. Ludpoir 2. 1276. x = 1, y = 2. 1278. ;_(—31_\{5),

2
2

g 2
1271, a) £ rerTe . B} L1272, x = 2, y = 1, 2 = 3; u = -1,

(5++/21). 1279. 12, 18, 24, 27, 36, 45, 48, 1280,

o | gn

2
s YHEagauwe,

B |

'
&

JokaxuTe, uTo cymMMa aTHX apobeii Goasme 1, HO Medsmne 3, T. e. paBHa 2.

1281, -7, -6, -3,2,4,9,12, 13, 1282. 0, 2,4, 1283, (" — x + I}{x" — x + 1) =
. . Py
X [xz xﬁ+ 1]. 1284, (%:—) ; THe p W g — HOedele 4HCTa, npudgem p = (0,

g = 1, |p[ #= 1, }q| Z 1. 1286, x =3, y =34 uwan x = 13, y = 10. 1288, Vra-

dadue. Bossegure obe 4acTH yDasHeHA [.r + U JEJ[I -y v@] =18 A0 creneds

(n € N). 1289. Lipm m = —6. 1290. x, = a — 1, x, = a + 1TVFOE VECafpratenalloo

a= %{T-l.—uﬂ 7). 1292, p = —16 unu p = 16. 1294, Ilpu a = 2. 1296. 160 xm.

1297. 10 nt. 1298, 60 =. 1299, 10 gm. 1300, 72 mm. 1301, 4.5 9 wan 3,6 =,
1302. B 1,2 paza. 1303, 3a 12 g u 15 4. 1304. 3a 28 uw u 21 u. 1305. 41.

1306. x;, =18, x, = 12, x3=15, x,= 10 wm x,;, = -12, x, = -18, x;, = —10,
x, = —15. 1307. Yepesz 2 qu. 1318. 10 Touer. 1324. a) (2; —1). 1325. a) (1; 3),
3 411 &y (10- 8y [9. 1 “5.1“.[\]‘2. 3 - :

(? 4-;} 6) (19; 8), (.z, E] 1326. a) |\/’i 12 ) | ~\5 15 €2 -2: 6) (2 9,

LA - 2 ~1- —oy (1L. 22}, (1 o) (1, sy s
(-1; —-14). 1327. a) (-1; 21.(9, g]j ﬁ][g.ﬂ), (2, 1). 1328. (-1; 2), (2; -1),

F143-1-48), (-1-3: -144B). 1830. a) (2; 1), (-2; —1), (-2; 3), (2; —3);

8) (15 1), (—=1; —1). 1331, 15 ww/a w 30 wm/ v, 1332, 6 wven,, 5 u. 1333, 21 n
H 26 o, Tran 6 ra. 1334, 40 nnu 60 ouceroneii. 1335, 10% . 1337. Owrono
41%: . 1338, 15 mma. 1339, 6 v u 12 4. 1340. 90 gnm/g u 60 mm/g.

OTeerh
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