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Jloporue BOCBMHKIACCHHUEH!

B stoMm roay BbI IpPOJOJIAKHTE H3yVUeHHE
anredpel. Bamm npejacraBieHHA O BRIPAYKeHH-
AX, YAcaax, (PYHEOHAX, YpaBHeHHAX H Hepa-
BEHCTBAX IIONOJHATCH M pacmuparcsa. Ecau B
7 Kjacce BBl 3aHHUMAJHCE IIpeobpasoBaHHEM
IeNbIX BBIpAKeHWi, TO Temepb MNO3HAKOMM-
Tech ¢ npeobpasosanuem japobeii. Bel BeTpeTH-
TeCh ¢ MPPAIMOHAIBHBIMH YHCJIAMH, H3YV4YHTE

cBoiicTBa HOBBIX (hyHKIWI: ofpaTHOl mponop-

IMOHAIBLHOCTH y=% 1 (QYVHEIHH y=J.:E —_

M HAY4YUTeCch CTPOHUTH HX rpadurn. Bel mosHa-
KOMHTECh ¢ HEKOTOPBIMH cIocoDaMH pelleHuHdA
KBaJ[pATHBIX U APODHBIX palMOHAJLHBIX YpaB-
HeHHH, HepaBeHCTB ¢ OJAHOH IIepeMeHHOH M HUX
CHCTEM.

Becr HoBBIII MaTepuan mogpobHO pasb-
AcHAeTcA B O0BACHHUTENBHBEIX TeKcTax y4ded-
HHMKa, NPUBOAATCH pelleHHd pasJHuYHBIX 3a-
pau. IlpaBuna u cBOMCTBA, KOTOpbIE HYMKHO
3alIOMHHTEL, JaHbLI Ha IBeTHOM ¢(oHe, YTOOLI
Bbl 0OpaTHIM Ha HUX BHUMaHHe. Eciu BeI 3a-
OBLIJIM YTO-TO U3 PaHee U3YUYEHHOI'O, TO MOJKeTe
obpatTuThca K pasmeny «CeegeHmsa M3 Kypca
anredpel 7 Kiaacca». KoHTpoibHBIE BOIpPOCHI
1 3aJaHUA NOMOTYT BAM IIPOBEPHUTb, KAK BBHI
VCBOMJIH H3YYeHHBIH MaTepHaJ.

B yuebHHMKe BaM IIpeljaralpTcd pPasHO-
obpasuble ynpaskHeHus. Hajgeemcs, 49TO BbI
IpUMeTe aKTHBHOE Y4YacTHe B BBINOJHEHHH
yIpaKHeHHH [noJ HasBaHHEM «3ajiada-ucelie-
JOBAHHE», PACCYHMTAHHBIX HA KOJLIEKTHBHOE
obcy:aeHHe TIPHEMOB pelleHHdA, a TaK:ke B
BBINOJHEHHUH 3aJlaHMUil, NpejHasHAYEeHHBIX JIJIA
paboTel B mapax. Beinmonuaa TakMe 3agaHH,
BBl Hay4YHTECh TPHCIAVIIHBATECA K MHEHHIO
TOBAPHUIIEH M OTCTAMBATEL CBOK IIO3UI[HIO.

Ecnu BB HHTepecyeTech MaTeMaTHKOMH,
TO Ballle BHUMaHHe, Oe3YCJI0OBHO, IIPHBJIEYET




MmaTepuan moja pyvopuxon «Ilns Ttex, KTo Xouer 3HATE DoJBImE», MMOoMe-
IeHHLIH B KOHIE Kakaoil raaesl. CnenuanlbHO A8 yVUaOluxcda, HAXo4dA-
NIUX PajlocTh B PelleHHH HeNmpocThIX 3ajad, B yueDHHMKe JaHbl «3ajadyu
MOBBIIIIEHHOH TPYAHOCTH». PemeHnme TAKHX 3aJad NOMOKET HE TOJBKO
PACHIMPHTE KPYrozop, HO M IIOJATOTOBHTHCHA K VYACTHIO B MaTeMaTHue-
CKHUX OJHMITHAJAX.

Koneuyno, MHOrHM M3 Bac JO0ONBITHO V3HATH, KAK H IIOYEMY 3apo-
M JOaJIca M 3aTeM PAsBHBAJCH TOT WJIM MHOMI paznen anredpel. Ilnsa oree-
TOB HA 9TH BOIIpOChHl B yueDHMEKe npuBeeHbl « McTopuyeckue cBejleHHA» .

WHemaem Bam ycmexoB B HM3VUeHHH ajredpsl.

B yuebHHKe HMCHOJAB3VIOTCH CJeVIOIMe YCJ0BHBIe 0D003HAYEHHA:

oy

1 1 — TEeRCT, RDTﬂ]JbeI HYHEHO 3AIIOMHHTD

I ! — MaTepHaJ, KﬂTﬂpHﬁ BAMHO 3HATH

| — HA4YaJI0 pelleHus 3ajaum
<] — OKOHYaHWEe pPelleHHuA 3aja4n
& — Hayano oDOCHOBAHME VTBEDKJEeHHHA HIM BhIBOJAA (POPMYIILI

() — okOHYaHHe 0BOCHOBAHMA VTBEPIKIAEHHS MM BHIBOAA (DOPMYJIBI
11. — zaganue 0BGH3ATENLHOIO YPOBHH
'19.| — saganue NoBBIMIEHHOII TPYAHOCTH

m — F¥IPpaEHeHHA OOd IMOBTOPEHITHA



izl PALUMOHAJIBHBIE APOBU

B kypce anrebpel 7 knacca Bbl 3aHMManuce npeobpaszoBaHuAMK Le-
NbiX BolpaxeHwn. Tenepe OyayT paccmaTpuBatecs npeobpasosaHua apob-
HblX Bupaxeuuﬁ s ﬂpaEHﬂa CNOXEeHWH, BbIMMTAHWA, yMHDJK'EHH‘H M oeneHns
paunoHaneHbix apobei, a Takxe npaswno Bo3seneHWs APoOW B CTEneHb.
3peck Bbl NO3HAKOMUTECE C HOBOW GyHKUMEN, KOTopas Ha3biBaeTcs obpart-
HOW NPONOPUMOHANLHOCTLID. EE CBOWCTBA CYWECTBEHHO OTAMYAKOTCA OT
CBOWCTB WM3Y4YEHHLIX paHee yHKUWA.

INOHANBbHBIE APOBU U UX CBOWCTBA

1. PauuoHanbHbie BbipaXXeHUSN

BHPB.JEEHKH, COCTABJEHHBIE H3 YHCEeJ H INepeMeHHBIX ¢ INOMOIIBH
ﬂEﬁﬂTBHﬁ CIOEeHHA, BEIMHTAHHA H VMHOMEHHA, & TAKXe IeJIeHHA Ha

YHCAC, OTIHYHOE OT HYJH, HASBIBAKT UEAbIME S8LIPAMNEHUAMIL. Takg, Iie-
JIBIMH ABJAANITCH BBIDAMEHIN

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

plo _ b{3b7+c}= a;ﬁj D,

B oramumne or HHUX EBREIpDaAXEeHHN A

_ b x+y
2‘14'1.l x2—3xy+y2,

n 5
— i o8 T
3 il P g

§ 1. PaumoHaneHsle apodbn 1 ux cBOWCTRA




NOMHMO JIeHCTBHH CJI0KeHHA, BEIYHTAHHA W YMHOMKEHHA, COJep:KaT Je-
JIeHHe Ha BhIpajkeHHe ¢ NepeMeHHBIMH. TaxkHe BhIpakeHHA HA3BIBAIOT
OPOOHBIMU BBIPANCEHUAMU.

[lenbie u apodHBIE BLIPpAXKEHHA HA3ZBIBAIOT PAUUOHAJbHLIMU BbLPA-
HCEeHUAMU.

a
Bripasxeane Buma 3 HA3BIBAETCA, KaK M3BECTHO, Apobbio.

JIpofs, ynCcaAUTENIb M 3HAMEHATENb KOTOPOM MHOTOYJIEHBI, HA3LIBAIOT
pauuoraavroil (anzebpauveckoit) dpobvio.
[IlpnmepaMy pamHMoOHAJNBHBIX JApobel ciay:xaT aApodn

fi—3 x+y 3
Y107 2 xy+t’ mion?

-

8|

Ilemoe BEIpaskeHHe MMEeT CMBIC] NPH JOOBIX 3HAYEHHMAX BXOAAIIHX
B HEro NmepeMeHHBIX, TAK KakK AJA HAX0XKJeHHA 3HaUYeHHs IeJIor0 BEIpa-
JEHWA HYKHO BBINOJHHUTE JEHCTBUA, KOTOPhIE BCErjla BO3MOMKHBI.

JlpobHoe BBIpaskKeHHe MMeeT CMBICJ TOJBKO MPH TeX 3HAYEHHAX IIe-
peMeHHBIX, IPH KOTOPBIX BCe 3HAMEHATEeJ W palHOHAJNLHEIX Apobeii, co-
Jep:KalMXCcAd B 9TOM BRIpaskeHHMH, OYAYT OoTAHMYHBEI oT HyJaA. Hanpumep,

1
BhipaxkeHue 10+ — HMMeeT CMBICJ NpPpH BCeX 3HAYEHMAX d., KpoMe HVJIA,
a

Tak Kak npu a = ( sHamMeHaTenr JApodH I obpalaeTcad B HYJb, a Je-
o

CrxadaH ¢ vk.com/material100
HMeeT

JHTE Ha HYJBE, KdaK H3BECTHO, HEJIb3H. BBIPHH{EHHe X+ pryy

CMBICJI TIPH TeX 3HAYCHHUAX X U Y, IPH KOTOPRIX X + I.

SHAUCHH I nepeMeHHBIX, TIPH HOTOPEIX BEPpaxeHHEe IMeeT CMBICT,
HasbIBAKOT ﬂﬂnyfmuMbmm SHAYEHUAMU NEePEMHEHHBIX.
B panmonansHOB apo0H JONVCTHMBIMH ABJISKTCH TE 3HAUEHHS IIEPEMEeH-
HEIX, TIPH KOTOPLIX He 00pam@aercd B HYJIE 3HAMEHATENL JIPoDH.

Mpumep 1. Halfigém AomyCTHUMEBIE 3HAYEHHS NepeMeHHON B ApodH

_5
afa—9)

MCAAK HbBIOTOH (1643—1727) — aHrnuickmin dwaunk,
MExXaHWK, matemaTtuk u actpoHom. Chdopmynuposan oc-
HOBHbIE 3aKOHblI KNAacCW4Y4eCKOW MexaHWKW, OTKPLIN 3akoH
BCEMWPHOMo TArOTEeHWs, paspaboTan, He3aBuCUMO OT
NeinBHuMua, OCHOBLI MaTeMAaTUYeCKOro aHanuaa.

6 IMELERE  PayuonansHbie apobu



> HOHFCTHMHMH JHATYeHHAMHA HEDEMEHHUﬁ ﬁ}f,}l}"[‘ Te 3IHaA4YeHHHA 4,

IIPpH KOTOPEIX 3HaMeHaTeJ b ,II.DDﬁH He Gﬁpamaercﬂ B HYJL, TO €CTE
BRINIOJIHEHO YCJIOBHE!

ala — 3 = 0.

HDGHSBEI{EHHE B OJAHHOM CJAy4Yae He paBHO HYJW TOorga M TOJNBKO
TOT[a, KOrja KasKJAbli MHOMWTEIb HEe paBeH HVJIO, TO €CTh

a=0,
a-9=0.

a+0,
a#9.

OTxyaa nmoayuymum

CJ’[EI{DBETEJ’IBHD, JAONOYVCTHMBIMH 3HAYEHHUAMH HEPEMEHHDi:I a HAB-
JAIOTCA Bce umnciaa, kpome 0 m 9, <

IIpumep 2. Haitném obnacts onpepeneHns (PYHKUHH Y = * =
prs

» OOnacte onpeneNeHUA AAaHHON (DYHKIMHA COCTABJIAKOT Te 3HAYEHHA X,
IPH KOTOPBIX BBIMOJHEHO yeaoBue x — 7 # 0, otryga x # 7.
3HaurT, o0TaAcCTh OTpeACTCHHA (PVAKIMH COCTARISIOT RBCC YHCTA,
KpoMe 4yHceaa 7. <
Cha'-:aH ¢ vk.com/material100

IIpumep 3. lIpH KakoM 3HaUeHHMH X 3HaueHHe Ipo0H w pag-
HO HYJH07? +6

» Jlpobw E— PABHA HYAH mozda u moasko mozda, kozda a = 0w b #= 0.

(x- 2% 25

Yucnourens apobn Y

PabBeH HYJIH, eClIH

(x — 2)F =
T. €.
x —2=5ummu x — 2 = —5H.
Hrak, uncanrens apodbM pageH HyJaw npu x = 7T U x = —3. 3Ha-

MEeHATe/Nb JAHHOH [jpodu He pased HYJII0, eciu X = —3. d”auur,
JanHas ApodL paBHA HYJIIO OpH X = 7. <

YnpaxHeHus

1. Kakue 13 BRIpayKeHmi

2 2 m+3 8 a® -2ab 3 2
b, (x — )? — , , i 2
y (X — )" — dxy, ——3 R LT (c + 3)* +
ABJIAKTCH OeJhIMH, KaKHe — HPOE‘HHIMH?

§ 1. PaunoHaneHble apobn M vxX CBOKCTBA 7



2. W3 paliMoHaNbHBIX BRIpaskeHWH Tx° — 2xy, %. -]',—'}3, ara i) %,
1.2 1.2 i
-m- --n-, — 8 BRINWIIHTE Te, KOTOpPBLIe ABIAITCAH:
4 3 a+3
a) neasIMH BbIPpAKeHHMAMH; 0) ApoOHBIMHM BBIpa’KeHHAMH.
3. Halinure sHaueHHe ApodH % npu y = 3; 1; —5; %: -1,6; 100.
4. HalimHTe sHadeHHe IpodHH:
- : b?+ 6 =
a) 2§ DPE G = 2; o) 55 M b = 3.
(@a—bf —1
2. Hewmy paBno 3madcAwe Jpodn T pH:
a)a = -3, b= —1; 6) a=15, b= 0,57
6. TlepevwepTuTe R TeTpalh W 3amoNAWTE TaAOIHITY:
; 7 1 W
x =13 -5 o) 2 0 ot 1 & T
17 33
X +5H
x—3 CkadaH c|vk.com/material100

7. a) U3 QopmynLl U= - BRIpasuTe: NEepPeMeHHYIO § 4Yepesd v H 1; me-

= | i

peMeHHYI0 { 4yepe3 s H U.
m
6) Ha Qopmynsl p = - BEIpasUTe NepeMeHHYI0 V' uepes p u m.

8. U3 ropogoB A u B, paccTOSHME MEMAY KOTOPBIMH 8 KM, BBINLIH B
OfTFO W TO JKe BPEeMS HABCTPEWY JAPYT APYTY fABa mocdga. Ilepnniit mrén
€O CHKOPOCTBID U; KM/4, & BTOPOH — €O CHOpPOCTBK U, KM/ 4. Uepes
{ 4 0HHM BeTpeTHIHCh. Bripasure nepemeHnyio { depes s, v, 1 v,. Hai-
JATe 3Ha4YeHWe f, eCJTM W3RECTHO, WTO:

a) s = 250, v; = 60, v, = 40; 6) s = 310, v, = 78, v, = 80.

9. a) Cocrasbre Apodb, YHCIHTENb KOTOPOM — HOPOH3BEIEeHNEe HepPEeMEeH-
T WMX X ¥y, a 3naMeHaTesh — WX CYyMMa.
0) CocraebTe ApodB, YHCIHTEIE KOTOPOH — pPasHOCTh IepeMeHHBIX
4 1 b, 8 3HAMEHATEI:E — HMX [IPOH3IBeIeHHE.
B) CocrarnTe podL, THCAWTEL KOTOPOW — CYMMAa TICPCMCHHALIX ©
¥ d, a 3HaMeHaTeJlb — HX Pas3HOCTE.
10. Ilpu xakMx 3HAYEHMAX [ePEMEeHHOH HMeeT CMBIC] PALHOHAILHOE
" BLIpaKeHHe:
) sis o2 g lew. g ael0 g
x—2 ¥ +7 Yy y—3 a(a —1)

PauwoHansHbie apobw



11 FHEEHTE JAOITYCTHMEIC dHaYeHHA HEDEMEHHDH B BEIDAMEHITII:

3x ﬁ x
a) x* — 8x + 9; B ——3:,
) ) B
1 xz -8 & x—8
) 23 LY S &) T
}2.; HailignTe momycTuMBIE 3HAUEHHA MepeMeHHOW B BHIPAKeHHH:
by — 8, yir1, y 15
a) =1 B) g y—8 " yt6
- 25 g —10 32 w41
6) —; T) "FE : e
y—=9 i+ 3 ¥ 4+T
13. HaiianTe obnactes onpejgeneHnd (PYHKIIMH:
1 2x +3 1
8) ¥y=7=3' 0) V=se+1)’ BL = s
14. TIpw KAKOM SHAYEHHH IEePEMEeHHOH s3HadeHue apobu = 5 paBHO:
a) 1; 6) 0; B) —1; r) 37
15, TIpr KaKUX SHAYEHHAX OepeMeHHOI pABHO HYJIIO 3HAYeHHEe TpobH:
y-95, 2;;*3 xfx —1) 1), x[.r—ruil
a) g 6) B) Fad T r) Rr vk.com/material100
16 HHI/I,E;I‘ITP SJHAYEHH A H{-‘FPM[—‘HHUH OpHE HOTOPBIX PAEHO HYJIH) SHAYE-
Hue J1podu:
m+ 4, T-56n, be—b ¥ —25
a) 6 °’ 6) i & B) e r) 3y —15°
i
17. OmpegennTe 3HaK ApobH p » €CHIH M3BEeCTHO, 4TO:
a)a > 0w b = 0
0)a=0mumb =0
B)a <= 0ub=0;
r)a << 0wumb =<0,
18, JokamuTe, 9TO IPH J000M 3HAUYeHHH HNepeMeHHOH 3HaueHHe Apo0H:
B) (a-1)° HCOTPHTIATEILHO;
a?+10 ’ :
. - [b - 3}2
0) — 1 OTPHUILATENBHO; ) Z_1 HENOJOHHUTENBHO.
2 - 1P -
19.| TIpy xakoM 3HAYeHHH @ NPHHHUMAaeT HAHOOJbINee 3HAUeHHE IPOoOh:
a) ——; 5y —22 9
a“+ b (a—3) +1

§ Pauvue

JHaNbHLIE Opobn KU KX CBOWCI

Ba

9



20. IIpn xakoM 3HAYeHHMH b OPUHMMAET HAUMEHLIIee 3HAUEHHE IPODL:

b4+ 7 b—2F 16

21.] Bepro nu yreepKieHUe:
18

a) sanbonbinee 3HadeHHe ApobH yPCI Y pasHO 1;
0) manbonbllee sHadeHHe APoOH —; ]EE paBHO 2;
dx” -9 4+ y” — dxy
18
B) HAMMeHbIllee 3HAUYeHHMe Apobu 5 5 pasHo 2?7
4"+ 94+ 5" + 4y
22. IlpeobpasyiiTe B MHOTOYJICH:
a) (2a + 3)(2a — 3); r) (b + 0,5
B) (y — dbWy + 5b); Ay (@ — 2xY;
B) (0,8x + y}y — 0,8x); e) (ab — 1)~
23. PasnosuTe HA MHOMMTEIIH:
a) ¥ = 2123'3 B) ﬂ; — G0y a) f-'-.f — Bkauan c vk.com/material100
6) 16 — % ry x° 4+ 8x + 16; e) B 4+ 27.

24, AnHe AneKcaHAPOBHEe B HLOJAPOK HeoOX0JMMO HVIWTL IAThH OJH-
HAKOBBIX KOpPODOE KoH(er. B marazube «CrnagocTes» o0gHA KOPODEA
koHper crour 350 p., HO celyac TaM TPOXOIHT aKIHA: TPH Ko-
pobru 110 ueHe apyx. B marasuse «l:xem» wramuasa HopoOHa cToMT
390 p., HO IpH NDOKYOKe GOJBIIE YETHIPEX KOPODOK AelCTBYET CKILA-
ka 30% Ha Bcio TOKYVIEY. B Kaxkom MarasyiHe IMoKyIKa Ovaer GoJee
BbIrogHoi? Croabro pyOieil LpM 3TOM CMOMET CIKOHOMMTL AHHA
AnercangpoBHa?

2. OcHoBHOe cBoucTBO Apodu. CokpaweHue apoden

Mgu1 3Haem, 4TO AJA 0OBIKHOBEHHEBIX Apobeil BBEINMOJHAETCH CJIENVIO-
[Ijee CBOMCTBO: ecJM YHMCJIWTEN]h M 3HAMEHATeNlb JpobH YMHOMKHTE HA
OJHO M TO e HATYPAJbHOE YHCJIO, TO 3HAYEHHe ApoOH He H3IMeHHTCH.
Huaue roeopd, OpH MOOBIX HATVPAJIBHBIX 3HAUYeHHAX d, b H ¢ BepHO

o ac

adBeHCTBD —= —.
p e

JlokaskeM, 9TO 9TO PaBEHCTBO BEPHO HE TOJIBKO IPH HATYPAJIbBHBIX,
HO H OPH JIOOBIX IPYIHX 3HAUEHHAX d, i M ¢, IpH KOTOPBLIX 3HaMeHa-
TeJMIH OTJIHYHBL OT HyJAA, T. e. upa b = 0 u ¢ = 0.

10 REELEERE PauvoHaneHsle apobw



i
® Ilycts -=m. Torga mo onmpeAeJeHHID YacTHOTO @ = bm. ¥ MHOMKHM

00e 4acTH ITOro paBeHCTBA Ha C:

= (bm)ec.
Ha ocHOBAHHMH COYETATENBHOTO M NEPEMECTHTEJNBLHOI'O CBOHCTB yM-
HOMEeHHA HMeeM

= (bc)m.
Tark rax be # 0, To DO OOpEAEIEHHK) YACTHOTO
e
L =m.
be
3HAYHUT,
a__ac
b be

Mzl noKa3aja, 4YTo JJHA NOOBIX YHCJIOBBIX 3HAYCHHIH nmepeMeHHBIX
buc, rueb =0 ucec #0, BEpHO PABEHCTBO

B o2

b be’
(1)
Pasencrtro (1) coxpansger cHay H B TOM cay4dae, Korjga mnojg Oykesamu
b U ¢ MOHEMAaT MHOTOYJIEHBI, OPHUEM b H ¢ — HEHYJICEBLE MHOZ0-

YAEHEBL, T. €. MHOI'OUYJIEHEBEI, HE pPABHEBEIE TOXIECTEEHHO HYVJIH).
PasencTio (1) BRIpArKaeT OCHOGHOE CE0LUCME0 PAULORAALHOT dpodu:

ecJH YHCJIHTEeNbh ¥ 3HAMeHaTeJb pPalHoOHAJABHOH ApobH yMHO-
JUTHL HA OAHMH M TOT Ke HeHYJeBOH MHOTO4YJIEH, TO MOJYIHUTCH
paBHas eil apodb.

Hanpumep,
prmep X+2 _ (x-2)}x+y)
x-3 (x-3ix+y)"

JTO pPaBeHCTBO BEPHO IIPH BeeX JONVCTHMEIX 3HAUEHHAX ITepeMeHHBIX.

Tarkwue papencrea Dyaem HaswIBaTh moxcdecmeamu. Panee ToxjecT-
BAMM MBI HA3BIBAJH PABEHCTBA, BEPHBIE IIPH BCeX 3HAYEHHAX NEepPeMeH-
HeIX. Temeps MBI paciIupseM IOHATHE TOMKJIECTEA.

TDH’E,I[E‘CTBDM Ha3bBIEaeTCHd PABEHCTEO,
BE‘I}HDE ]:[]_]H BCE‘X JOIIYCTHMBIX SHAYeHIAX BXOIANIHNX B Hero
IepeMeHHbIX.

OcHOBHOE CBOMCTBO palMOHAIBHON JApobH IMO3BOJMHAET BBINOJHATH
npuBejeHne ApodHM K HOBOMY 3HaMeHaTeJdl M COKpaimeHHe apobei.

§ 1. PauwoHansHsie apodbn n mx cBoWCTBA

CrayaH ¢ vk.com/material100

11



I[IpuBeméM mpHMepsI.

IIpumep 1. Ilpupegem apodn % K sHameHaremio 35y°.

» Tax rax 4 ;
35y = Ty - by?,
Dy .
TO, VMHOKHB YHCJINATE]: H 3HAMEHATeIb ApodH T Ha 5_1,3, MOJIVIHM
2 2x.5y° 10
Ty Ty -5y° 35_!;3 '

MuoxuTENb ﬁyz HA3SBIBAIOT OONOJHHTEeJBHBIM MHOMHTEJEeM K 4YH-

2
CJAHTEJI0 W 3HAMEHATeJ 0 ApobH T_:
e r.
HHpumep 2. Ilpuseném apobo T K 3HaMeHaTelw X — 2Yy.

| ,H.TI.'FI 2TO0I'O YyUCJIHATeNs H 3HAMeHATenb ,II.HHHﬂﬁ ﬂpGﬁH YMHOXHM
Ha —1:
5 - 5:(—1) - -5
2y —x @y -—x)(-1) x-2y

-5
Hpﬂﬁh 3 MOMHO 3aMeHHTh TOXAeCTBEHHO PDABHBIM BBhIpaXKeHH-
x -2y

CrauaH ¢ vk.com/material100
, IOCTABUEB 3HAK «MWHYC» Tepes ApoObI M M3MEeHHB 3HAK

eMm —
x —2y
B YHCIHTENe:
-5 5

x— 2y - x— 2y

Boobe

€CcJIM M3MEHHTH 3HAK YHCAUTeN A (HI¥ 3HAK 3HAMEeHATeJ d) Apo-
Om m 3HAK nepeja ApoOBIO, TO MOJYYHM BEIpAa’KeHHe, TOMKJecT-
BEHHO paBHOE JAaHHOMY. |

T — " — - T —

2
Mpumep 3. Coxparnm apobn 4 —9
ab+3b

» Pazjgo:xuM UYHCAWTeJAbL W 3HAMeHaTelb I[])'DﬁH HA MHOMHTEJIH.

a’-9 _ (a+3)(a—3)
ab—3h Wa+3)

CogpaTi™M mOAyVIcHOyIo ApobL wa ofImui MIoKHTe L ¢ + 3:
fw SMa-3) a-3

Wa+ 3) b

12 RLEEER PaumoHanbHele Apobun



Urax,
a® -9 _a—3
ab+3bh b

9T0 paBeHCTEBO BEpHO IPH BcexX a U b, mpn KoTopeix ofe ero 4acTH
HMEHT CMBICT. <

-1
IIpumep 4. Coxkparum apodb Jﬁ—_

x) ]

» BriHeceM B UHCJIHTeJ e MHOKHTeNbL —1 3a CKODKH:
(1 -x)
x(1 - x)
I[Tpu aTOM roBOPAT, YTO Mbl BBIHECIH MHHYC 3a CKOOKH.
CokparnM nmoaydeHHYVIO Apobbs Ha obmimi MHOKHTens 1 — Xx:

“-x) -1

= A
zl—x) = x

x-1 1
Takum ﬂﬁpaaom, m:_; OpH BCeX 3HAUYeHHAX X, IIPH HOoTOPBIX

obe ero 4acTH MMET CMBICT.

CrauaH ¢ vk.com/material100

IIpumep 5. Ilocrpoum rpadpux Uz
x2-16
2x— 8

(GYHEIMN Y=

oo | e
3
\

» Obaacte omnpegeneHnss (QYHKIIHN
2_

X218 vmowmectso Beex

2r — 8 =

uyucen, Kpome uuciaa 4. Coxpa-

[ 1

[=y

THM JApoOb :_2—16: 4 3|21 10 11213 T4
2x -8 -1

£-16 (x—4(x+-4) x+4 l
2x-8  2x-4) @ 2 °

Puc. 1

X -+
I'padpurkom byHKIHE Y = —5— SIBISIETCS MPAMAst, a rpathuxom GhyH-

x2-16
2x-8

KW Y = Ta JKe MNpaMad, HO C «BLIKOJOTOH» TOUKOI

(4; 4) (puc. 1). <

§ 1. PauwoHansHele gpobn 1 ux ceoncTea
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YnpaxHeHus

25, Vreamure o6l MHOMMTEIb 4MCIWTENA M

29.

33.

THTE APodbL:
15x Ba |

2x, 5x , _Ba_
i 0) T B) P

r)

Corparure apodn:

2 3

10xz Gab 2ay
a * ﬁ " B) ——: T
) 15yz2 ) 9bé ) a0 )

Tab |
21he’

2

—6p7y

_2?3'

n)

JHamMeHaTeJd M CORpa-

m =2 ¢ 8y

5%y 24xy
2dé e) 63 x°y°
36ac ’ 42 xﬁy‘i'

IIpeacTaBbTe YacTHOEe B BHAe ApoOH H COKPATHTE €6:
n o (18mn);

a) 4a’v® : (2a'V); r) 36m’s
6) 3xy° : (6x"y"); n) —32b°¢
e) —6ax : (—18ax).

B) 24p'q* : (48p°¢);

Corparure gpodb:

(126'¢?);

2 25 1
. 56m 25
a) 2, 6) 7—35; B) ——; r) —£L,
Gac 21 xy 3bmn*® 100p"g
Halinure sHaueHWe BRIPAMKEHHS:
gl g12%
a) @; 0) 738" CxayaH ¢ vk.com/material100
CorpaTHTe IpodL:
alb— 2 x| A) ably | 3) 15a(u —b)
e 4 B) == B) 57— LY oiges 5
) Bb - 2) ) cfx + 4) a‘ab{g+3} ) 20Ha—b)

Paznosure HAa MHOMMTENHM UMCIMTENb M 3HAMEHATelb ,.[I,I}Dﬁl{l H Co-

KpaTture eé:

2 3212 a4 2a—4 i3 a-3
6ab 3a 2) a®—3ab’
15b - 20¢ sy +2) 3x% 115xy
6) 106 ° r) Gy | 12 7 e) ¥+ 5y
CokpaTtiTe Apodb:
- 16 (c+ 22 a® | 10a | 25
a) UZ : B) g ) gy
3y + 12 Tc“+14¢e a“— 25
6) 5«c—15y; ) {ifd—1?::r; i —9 ‘
22— o (d—3) ¥ —6y+9
CoxpatiTe apoOnh:
a —ab + IF a - B (@+b)? a®— b
B) —p—a—j 0) ——: B) — : r) S—s.
a*+b a—b e+ P a®— b

LELERE PauvonanbHbie apobw



34. Haiigure smauenwe apodu:

15&  10gf
a) b . mpu a = —2, b = —0,1;
3ab — 2b°
9% — 4d® 2 1
0) ——— mnpu c==, d==;
) 1805 — 1202 P 3 2
0 I8 cove el e =0
Sxy | 10y 3
2 .
22| Bxy ) 9yt
r - — 1 x = —-0,2 = —0,6.
) A s+ 12cy bu » Y

35. Corparure a1podb:

a) xz—ai:r+4_ B) az+a+1_
Xt =0% =1
3y2+24y h42
T T TR I‘J b"u' .
y“ +16y 464 + 8

36. IlpenmcraBbTe HacTHoe B BHJAe Tpo0H H COKpaTHTe eeo:

a) {gxz - yz) s (Bx + y) B) (xz + %x + 4) : (:E?{al-?éH%)x;k.mm,-'n’uaterialiDEI
6) (2ab — a) : (46° — 4b + 1); r) (1 +a*: @A + a).

37. CoxparHTe gpodL:
2

2x+bx-2y—by xy -x+y-y°,
a) = 3 B) o
Ba44b a® +2ac —c?
o) g - r 5 5
2ab | b° - 2ad —bd o0 4o ax o ox

38.| (daa padomsi & napax.) Iocrpoiite Tpaduk QYHEIHH:

¥ - 25 ¥ -0y
?) ¥=5er10° R

1) Obeyaure, uto obuiero y apobeil, sagaoimux (PYHKIIHIO B 3aJlaHH-
ax a) u 0). Kax Hago y4uTEIBATE 3TY 0COOEHHOCTEL IIPH IIOCTPOEHHH

rpapukor?

2) PacnpegenuTe, KTO BRINOJHAET 3ajJlaHMe a), a KTo — 3ajaHue 6),
H BHINOJIHHTE HX.

3) IlpoBepbTe Apyr y Apyra, NpaBuJbHO JIM BBIMOJHEHO 3ajlaHHe.
HcenpaesTe 3aMeueHHBIEe OIIHMOKH.

§ 1. PaunoHansHbie apobn 1 X cBOWCTBA 15



v X —X X —X
39. H3 BeIpamenHii o e S e BEIMIHIIHATE Te, KOTOpPLIe:

a) ToKJAecCTEeHHO paBHEI ApobH %;

6) MPOTHBOMOMOMHBI APOGH g

40. Yupocrure BbIpAXeHHE:

a-b, a-b _ (~a —b)°
a) b-a’ r) {b—g]z’ x) a+b ’
[a—h}z_ -a—b, g=b=1
® G=ap’ ) a5 ? Fre=a
(@a—hy (a+by
B) b—a L] } {—H—b}z,

41.] Kaxoii wa rpaduKoRr, M300pa:KETHLIX WA PHCYVAKe 2, ARASeTCHA Tpa-

_ 2
huxkom pyHEIHH y = %‘?
1. 7k 9. Vi Cxauan ¢ vk.com/material100
/.-""
! 21T
1 /]
- >
-2(-110 1 X —9|-1}497749 x
3 I & 4 Ty
Vi
2 2
| :
1
-2|-1o0 13 x T e L=
R 71 1T 2
Puc. 2

aea | PauuoHanbHbie apobu



42, Coxparture apodn:

) a(x - 2y), - Th—14b% 85 8 — 8a®
bRy —x)’ 492 215’ aZ— oah 412’
Sa{x— y). 25—a” (= 9)8

ﬁ s T ey | 3 T

. P M a1 ) o

3a-36 3- 3
B) —m4m . e} ——;
) 126 —ab ) 2 — 9y 41

43. CoxparuTe apodE:

ax—+ bx—ay— by ab —3b —2a +6
a) f— 6) .
bx— by 15 bHa
44, ¥nopocTHTe BEIpa;keHHe:
xﬁ_'_xd‘ 8 yﬁ_ys. h?—b‘". B
a) A’ ) vi-y?’ B) b -p2’ r) ed—e?’
45. HaliguTe 3HaUYeHHe BLIpAXKeHMI:
8 5 10 _ ;8
a4+ a 1 b —b
a) —— UpH a4 =— =} 6) —— npu b = -0,1.
) a® +a® P iy ) b® — b p ’

46. CogpaTtHTe Ipodh:
P b CxauaH ¢ vk.com/material100

(2a-28)° (3c+9d¥ Bx+ 6yf . ax? —y?
8) =% ° 0} “rag o 8) SEsiop’ ™) Gor sy

47.| (3adava-uccaedosanue.) BepHo 1M, UTOo OpH BceX 3HaAUYeHHAX 4,
ﬂ'z ==
12+ o —a'

OTIHYHBIX OT —2 ¥ 2, 3HaYeHHe leﬂﬁH ABJIAETCA OTpPH-

IATEJBHBIM YHCJIOM?

1) Beibepure mpomM3BOJBbHOE 3HaYEeHWE d, OTJWYHOE OT -2 W 2, H
CpaBHHTE C HYJEM COOTBeTCTBVIOIlee 3HadYeHHe ApoOH.

2) ObecyanTe, Kakoe npeobpasoBaHue ApodM NMOMOMKET HANTH OTEBET
Ha BONpOC 3ajladu.

3) BrimonmauTe 3T0 npeobpazoBaHMe M cllenalTe BLIBOI.

48. Jloxakure, UTOo 3navceHWe JIpodM He 3aBRWCHT OT 1, TJA¢ 1 — HaTy-
palbHOe UHCIA0:
3n|2_3n ]ﬂn-ll_gn,--d_-
a) o)

3:”2 | 3:1'] | 3::; 4_2JJ{23FJ_1]'

49. TIpusepure K smaMenarenwo 24a’h° ciaepyiomue apobu:
S  fa 12
B“ * .%21 Eabl tlz{#!

§ 1. PaunonansHbie apobn 1 ux ceoucTea 17



50. TIpeacrasnTe BeIpa:kenue 2a + b B Buge apobu co sHamMeHarenem,
PABHBIM:

a)b; 6)5; =B)3a; 1) 20 — b,
31. IlpueeamuTe npobdL:

K 3dHAMEeHATEeTw (a — b)z;

a) ==

6) Y _ k amamenaTemn x- — a’s
Xo— &

¥ sHamenarteaw 10— a;

B)

a—10

P -
r) exsrs K 3HaMeHaTen 4 — p%
mn

K 3HAMEHATEIIH) mz - Hz.

)

n—-m

92. Pemunre yvpasHenue:

a) —bx = 16; B) %x:-i; 1} 0,6x = 3;
3 _ : ¥ _
6) 2x ~ ! r) 4x = -2; e) ~0,7x = 5. CrauaH ¢ vk.com/material100
93. Pasnoxure HA MHOMMTEIH:
a) dbe — by r) 5y — 5x + ¥ — xy; x) Yy — 2y + 1;
6) 10n + 151% M a’ - 9 3) @ + 64;
B) 8ub + 12bc; e) x* + 10x + 25; ) b — 1.

94, PacnonouTe BRIpasKeHHA:
- N
a) liﬁ:ﬁ, 1D_h 0,1, %-(-T} B MOpAJKe BO3pacTaHMA HUX 3HAYEHHI;

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

KOHTpO/bHbIE BOMNPOCHI U 3aQaHAUA

Mpueeante npUMepbl LeNbIX BbipaXeHWn; APOBHbLIX BbipaxeHui.
Kakyio apobb HasbiBalT paunoHansHoW? lNpueegute npumMep.
Adainte onpegenedne Toxpaectea. [Npueegute npumep.
Cdhopmynupyitte n AoKaxuTe OCHOBHOE CBOWCTBO ApoOw.
Cdopmynupyinte npaguno o6 nameHeHmn 3Haka nepep Apobblo.

18 IMELENE PauvoHansHbie apobw



/MMA U PA3BHOCTb OPOBEN

3. Cnoxexnune u BblMUTaHMEe aApoben
C OAMHAKOBbIMM 3HaMeHaTeNs MM

Ilpn caoxennn oOBIKHOBeHHEIX Apo0eii ¢ OANHAKOBEIMH 3HAMEHATE-
JAMH CKJAJBLIBAIOT UX YMCJIUTE]H, 4 3HAMEHATEe/Ib OCTABJIAIOT MPEeXKHHUM.
Hanpumep:

Takum ke obpazoM cKIAABIBAIOT AODBIE palMoOHANBHBIE Apobu ¢
OJMHAKOBBIMHM 3HAMEHATEISAMMN:

e a4, b ¥ ¢ — MHOTOWIEHRI, OPHUYEM ¢ — HEHYJIEBOH MHOTOYJIESH.

| Yr06Bl CHOKHTH PAIMOHANBHEIE APOGK ¢ OAMHAKOBBIMH 3HaMe- |
I HaATeJAMH, HAOO CJHOMHTE HX YHCJIHTEJH, 4 3HaAMEeHaTeJab OocTa- I
| BHTB TeM IKe. Ca4aH ¢ vk.gnm;’materialli}ﬂ

h-___ -&_-—_------_—---——-—--J

Berunranme PAOIHOHAITBHBIX ,I[pﬂﬁﬂﬁ BBINMOJMHAETCA aAHAJOTHYHO CJ0-
EEEMIED: $Z2009090900 e

r—_-— -F—-_--"_---_-_‘-l_-_-t_--_1

Yro0bl BBINOJHHTE BBIYHTAHHE PANHOHAJBHBIX JApobeill ¢ oam- |
HAKOBBIMH 3HAMEHATEeJAMN, HAA0 M3 YHCJIHTe] s Mmepsoil apobm |
BBIYECTh YHCIHTEJb BTOpOH ApobM, a 3HaMeHaTelb OCTABUTbL |
TEM JKe. |

L_-_-I‘--—_--_-—--__- -_—--_—_J

3a—Th - 2a +2b
15ab 15ab

IIpumep 1. CroxmumMm gpodbn

3a—Tb  2a2% 3u—Tb|2 |2

- 15ab 15ab 15ah

_BSa-5b _5a-b _a-b

15ab 1sah  3ab’

<

§ 2. Cymma »n pasaHocTe apobei 19
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llpumep 2. Beiurem us apodu npobnb

ba-15

-9  Ga @ +9 6a (@ 3f a 3

b - = =
ba -15 5Ha-15 ba — 15 5la — 3) 5

IIpumep 3. YOpocTHM BbIpAXKeHHe

*-38 2 2x -1
x212x  x*49x x2i2x
b 3necs yao6HO coeHHe H BRIUHTAHHWE Apobell BLINOJHATE He MoOCHe-
JA0OBATEJILHO, 4 COBMECTHO:

x*3+ 2 _2x-1 x*-3-2-@x-1)_

.r2+21' .1'2-1—21: x2—2x x2+21'

_ % -1-2x+1 _ a%-2¢ x(x—2)

x—2
x% 4 2x 242y axlx4+2) x4+2° 7

Mpumep 4. Cromum gpoom 34 , _6x
2x —a m— 2x

» SnameHaTean Apobell ABAAIOTCA HPOTHBOMNOJOMAHBIMH BhEIpaKeHHA-
M. HaMmMeHNM 3HakKH B 3HaMeHaTeJge BTOpoH ApodOH HeIrepexkoToinateral1o
apobbo. Ionyuunm
Gx 6x

a—-2x  2x—-a

Teneps MOEHO NPHMEHHTH NpaBuJIO BbIYMTAHHA apobel ¢ oANHAKO-
BEIMHA 3HaMeHaATeJIAMH.
Sa 4o fx S Gx 3a 6x 3 2x a)

2r @ a 2x 2r a 2x a 2x a  2x a

-3.<

ynpaxHexus

55, BrimooHHTe JeHCTBEHE:

y 56°  13b%

x 5 X+l x ac—x X%

9 g’

06. IIpencraBbTe B BHJAE Ipo0OH:

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

20 2p B) 10y 10y °

a+b a-2b, 8c+25  5-2¢

6) =5 g | ) 6 T 8e
WELEERE  PauuvonansHbele apobu



5_7.' IIpeacTarnTe BLIpaskeHHe B BHAe ApoOH:

a) 2x—3y 11y -2x a—2 2a+iH d-a.

4xy 4xy B) 8a T 8  Ba '’

Sa+ ¥ Ha-TH

1la 2E.-+2:; » a-b
8b 8 '

4a 4a 4da

6) r)

58. IlpencraepbTe BHIpa:KeHHe B BHAe IpPoOH:

a) 17—-12x 10 :c; r) Spr—q“2p+6q+p'—4q;
X x ap P ap
12p-1 1-3p. 5c—2d 3d  d-5c,
% 32 3P A) 4c  4de 4c¢ ’
6y—3 y+2 20 1 6a 13 _8a
B - : — = L
) Dy 5y e) b b L ]

99. BrinmoanuTte OeilCTBHE:
16 22 Sa—1. 8=l 20 b 2b-5a,

a) = : B) R 1) = — :
x—4 x-4° at-¥  gd-pt (a B (@ P
25 &£ x—3 11 13x +6y 1lx +4y
ﬁ) = - = 1 r] xz - + ] L] E} o - o L3
at+s a+o -64 x" -64 {(x+y) (x ¢xtidan ¢ vk.com/material100

60. Hoxaxxure, 4To:
(a+ b  (a—bt)°
ab ab

(a | #)° +[u—b]z
aZ+b? & +

a) BeIpa;xkeHue TOMJIECTEEHHO PABHO 4;

0) BRIpa;kenue TOMAECTEEHHO pPaBHOo 2.

61. Hailimure 3HaYEHWe BRIPAIKEHH:

2 :
a“—43 (i % -1 6b-10 -
a + npu a = 10,25; 6) — - — npu b = 3,5.
) Ya=6 Ta-8 WP ) #-9 pi-g P
62. HaliauTe 3HAYeHHE BhIPAMKEHHUHA @~ 12 3ab- da upu a = —0,8
' A a®- 3ab a®- 3ab T
b = —1,75. Her 11 B 3azavde JUIIHHUX JaHHBIX?
63. BrinmoanuTe neiicTBHe:
x 5 2 2n | a®+16 , Ba .
a}y 1+1 g’ B) m. r1+n m’ a) r.t4+4 a’
a 6 ap . 10gq | x| ﬂ'yz o, Gxy
6) e=8 B’ r) 2g—p p-2¢° €) x—8y  8y—=x’

§ 2. Cymma n pasHocte apobein 21



64. Brimomrnurte aefcTRUE:

10p dp x—3 2 s 3
L e B - : =8 :
) P-q g-p ) x-1 1l-x A) a?-9  9-g4°
Ba 5 a 3a—b y* 1
) =t ) s T bzat e it

65. r|-|:|;‘{III-I.E-]..ZI'EI/ITE‘, g1 HI)I‘I BCeX AOITYCTITMBIX JHAYEHHAX X 3HAYUeHIEe BhI-
PaRCHTA TC 3aBUCHT OT X,
ax + 5 Tx+3 Bx +1 x+17
ﬂ} i i : 5) i = =
2x-1 1- 2x bx — 20 20 -bx

66. BhiognuTe jpeiicreHe:
& 25 x% 4 25 10x
z PE 6 3" 3
(x—95° (5-x) (x-3)" (5—x)

67. IIpeobpasyiiTe B ApoOE BRIpAZKEHUE:
o 8(x—2), 64— 2ab  2ab—a®

o
a) 6) @-8F ' @-ap

¥Y-16 P -16"

a+b a b
68. Tlonn3vsch TOMKICCTROM —— = o+ ;> TpeAcTaBbTe npods B BHIE
CYMMBI Jipobeii:
a) a+b, 6) % +a . B) e ﬁ-‘/z. r) 12a + .*E'ﬁ:al-raﬁ c vk.com/material100
M g 2xy Gay

69. Ilpexscrasbre apobb B BMIE CYMMbl WM PASHOCTH Jpobeii:

; . B p 2 _o.n
a) xz+.l_!f; ﬁ) sz y; B] uz—;]; r) @ ful"

x a

5n° +3n+6

70. IlpeacraebTe Apodb B BHIE CVMMELI IBYVUJIeHA K JApoOH.

Briacuure, IIpH EKEAEKHX HaTYPalBEHBIX N TaHHad ,I[I)D'ﬁb OpHHHAMAEST
HATVPAJBHBIE ZHAYUCHHHA.

71. TTpH KakyX TeOLIX 3HaYCHHEX M Apo0h i k) ) N HHHMA-
P I AT P

m
eT 1enable 3HAYeHUA?

72. PelnuTe vpapHeHHe:
a) 3(ox — 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) 2,7(0,1x + 3,2) + 0,6(1,3 — x) = 16,02.

29 (L ETER PaunoHanbHeie aApobu



L

T3. PasnosEnTe Ha MHOKHITEIH:

a) 8x" - 16xy; r) 18p% — 984°; ) ab + 8a + 9b + T2;
6) 15xy”° + 10y*; m) 2 — 125; 3) 6m — 12 — 2n + man.
B) 8a° — 50y% e) ¥’ + 8;
74. ¥YHaxHTe JONYCTHMBIC 3HAYUEHHA IIepeMeHHOH B BHEIpa*KeHHH:
3a 2y ax = Ta
8) Sat25’ b B) 3xx+12)’ ®) e

4. CnoxeHue u BblMUTaHue apobden
C pa3HbiMM 3HaMeHaTensamu

CnoxeHue M BRIUMTAHWE pPAIMOHAJBHBIX Apo0eil ¢ pazHBIMHM 3HaAMe-
HATEJAMM CBOAHTCH K CJOEHHIO M BBIYMTAHHIO PAIlMOHAJBHBIX Apodeii
C OAMHAKOBEIMH 3HamMeHarTexamu. [lna sTtoro gamHBIe ApoOM NPHBOLAT
K obmemMy sHaMeHaTeslo.

x . 5

4a’p  6Gab®’

P Snamenatrenu apobeil npeacraBaAnT coboil OJHOYJIEHBI. .gI‘aHﬁ
IPOCTBIM ODIIMM 3HAMeHaTeneM ABaAerca oxHounen 124’216 mﬁ.’ccm ‘material100
(pHIHEeHT JTOro OJHOYJEHA paBeH HaMMeHbIIeMy o0OMIeMy KpaTHO-
My KoaphuimeHTOB 3HaMeHaTened apobeil, a Kakaas nepeMeHHas
B3ATA ¢ HAMOONBIIMM NOKA3aTeJgeM, ¢ KOTOPBIM OHAa BXOANT B 3HA-
MeHaTe/IH ﬂpﬂﬁEH. PHB,IIEJIHB obmimii 3ramenarens 12a°h* ma apame-
Haresn 4a’b m 6ab’, nonyumm, YTO AONMOJHUTENbHBIE MHOMKHTEIH
K 9HCINTENAM U 3HAMEHATENAM ITHX npobeH COOTBETCTBEHHO paB-
el 3b° u 2a”

INIpaumep 1. Crnoxum apobnu

Hmeem
x 5 _x.3p"+5.2a° 3Wx+10a"
4a°bh  6Gab? 12a%H? 128380 °
a+ 3 b—3

IIpume 2. IlpeobpaszveM DASHOCTE — == =
P P Rebupasyen'p @ | ab ab b

P Yr1obel HaliTH 00N 3HAMEeHATE/b, Pa3JIOXKHM 3HAMEHATEebh Kar-
nou apodn Ha MHOKHTEIN:

u—|—3_h3_a+3_h3
aiiab ab+b2 ala+b Ha+b)

IMpocrefinium ODIMEM 3HAMEHATENEM CAVIKHT BeIpameHue ab(a + ).
JomoTHUTeIbHBIE MHOMKHTEIH K YHCIHTENAM H 3HaMeHaTeJ IAM BTHX
Jpobeil coOTBEeTCTEEHHO pPabBHbBL b 1 4.
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Umeem
ia+3 h—3 a+3 bh-3

a®—ab ab+b: alarB blatby

_(e+8)b-(b-8)a _ab+3b-abi8a _ 3(ath) 3
N ab{a + b) - abla + b) Caba+ B ab

[TpeobpaszoBanme pAIMOHAIBHOTO BBIPAYKEHHA, KOTOPOE ABIAETCH
CYMMOM HJIM PA3HOCTHIO IEJIOT0 BRIPpAXKEeHHA M JApodH, CBOJAMUTCHA K IIpe-
00pa30BaAHMID CYMMBI HJIH pazHoCTH japobei.

@ -3

a+1'

IMIpumep 3. Yopocrum BeIpaskeHue a — 1-—

» IlpencraBuM BeIpa:keHHe a — 1 B BHAe gpobm co sHameHatemem 1
¥ BBIMIOJIHMM BhIYHMTaHHE Jpobdeii:

a-1_%-3_a-1 &-3 (a-a-D(-3) _
a+l. 1 a1l a+1 o
_azv-l—a2+3_ 2 4
o a+1 . Cal
I:‘r{a‘-i%H ¢ vk.com/material 100
IIpumep 4. Jloxaxem pasBeHCTBO a2 TR et B =
p p 5 p 2-x P4+x x-1 x+1°

» IlpeobpasyeM JIeBYI0 YacTh PaBeHCTBA:
x+1 . x=1 _ x+1 . x-1 ._
¥ —x .r2+;r_x{_x—1]| :t{;r+l]|_
Jxrafxr1)—{x-1)(x-1) _
a x(x — 1){x +1) B
_x2+ 2x —1—-x%+ 2¢ -1 o
x(x 1)[x+ 1)
_ 4x B 4 4
Cx(x Ixt 1) (x-Dx11) Z-17

[IpeobpasyemM Tak:;Ke NpaBYK YACTE PABEHCTBA:

2 2 Axin-Ax-1) exi2-2¢+2 4
x-1 x+1 (x-1}fx+1)  (x-1l)x+1) »£-1°

B pesynbTaTe nmpeobpasoBaHWH JIeBOH M NpPaBOil YacTeil paBeHCTBA
MBI TOJYVYHJIH OAHO M TO JKe BEIpa)XeHHe, CJeJOBATENLHO, pPaBeH-
CTBO BEpPHO. <.
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ynpaxHeHus

75.

Ilpeapcraeesre B BHae apobu:

X, v a_ ¥, s x 18,
a) 3+3 B) 33 N ety ) 5a " 25a°
¢ d. 3 2 17y 25y B, c

) - 13’ ) 25 " 82’ €) 22~ 3ge 3) =T

Breinoanure peiicTBHEe:

by—3 wy+2. b+2 3c—5,
a) 6y 4y B) 15b  45¢
3x+5 x-3, 8b+y @y +b
6) 35 20x’ ) 40b 30y

IIpeobpasyviiTe B apods BhIpAMeHIE!
a) 15a—b a-4b, 6) Tx+4 3x-1
12a 9a 8y 6y

BreinmosaHuTE gelicTBHE:

b1 1 , 4-24° 2¢-3b 4da- 5b
a) —— — B) —+ ——1 ; = 5
) a®* a ) 24" & ) a’® ab®
6) 1- x i 1. r) a+b L@ -b & x-2y 2y -x Cxa4aH ¢ vk.com/material100
.Jc:i xz 4 o ab " .ry2 .rzy ’

IIpegcTarbTe B BUae APoDM:

2xy—-1 3By—=x 1 2
a - B B) — ——=%%
) 4x” Gc? ) 3a® 5a°
- 3_ 2
ﬁ}1 b3+2h 21; v Ll bﬁ_
3ab fah 6x” 3x

IIpeoOpasyiiTe B apods BhIpa:eHLE:

1 1 1, b-a c¢—-b e-a,
a) E—i_;—i_ﬁ’ B) ab 2 be  ac
%) ab—b _ab—a _a’-b* ") Bab+2F _a+2h  a-2b
i b ab ’ ab i b
BrimorunuTe BEIUMTaHHEe Apobed:
x-y x—2z, P—q_p+q,
ﬂ.} xy v Y B} qug p_2q3 s
a—-2b b-I dm-n 2n—-m
6) 36  3a r) 3m?n 2mn®
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82. TIpeobpasyiiTe B poOR REIpayKeHME:
a’+b (a— b)F

1
a) x + ;; B) 3a — ;i: ) — ) + b;
1 2 4% +1 (b+ ¢)?
——a b-=; — 4 3) ¢ — ——,
o) - r) 5 = e) 2p % 3) 5%
83. IlpecbpasyiiTe B Ap0odE BHIpa;ieHHe:
: -3
5 -_ i; = - %
a) 5 B) a+b 3
’ Eai 2 _
6) 5" - 1% L, ) 2L p45.
84. IlpencraesbTe B BHIe ApodHH:
a b, a-1 a+2,
a) I"E-E' r) d4a - T T
1 1 a+b ’
a—2 i —3 o 1
o~ : a+b— 5
B) 5 1 3 > e) a+ .
85. IlpencTaBbTe BBIPAMKEHHE B BHIAE IpoDH:
xX—y A x4y, 2x—y  x+4y, CkayaH ¢ vk.com/material100
X i T iRl s - !
a) 2 4’ ) 4 12
6) ==2~2; p) 2= bl g
s x 5 3
86. IIpencrasbre BhIpaskeHue B Buie Apobu:
) b—e - ) m oon o, ) i a |
) 5 +c’ o p— A B T a—g
*x+1 x+3, = T P _r
L s ) 32 1 2410 &) BT o5

87. IIpeobpasyiiTe B ApoOE BRIpAZKEHUE:

3x 2y 3 z
a) S5(x—yy 3Blx+y) B) (0X * by  bx’
5) a b o 13¢ 124

5[u—bj_ d[u—b‘_i; bm—bn  cn—cm’

88. BrimoauwTe eHCTBHC

P p
8) T T

Ger I 20 :
x—2y x|y

i a :
5x 1ﬂ+ﬁx 12’

56 b
12 —-36 48 —16a

; B)

0) r)
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89,

HGHHH{HTC, HTO TIPH RBCCX JOTTYCTHAMEIX 3HAYWCHHWAX Iy AHATCHHAC ELI-

paxeHHAd He 3aBHCHT oOT if:

by+3 Ty +4, 11113 15y | 17
a) -— b)) —— ;
2y +2 3y +3 3y— 3 4 -4y
90. Brimoanunre jeiicTBHe:
2 2
a x b* — 4dby 4y
a =+ 3 i) , - —,
) ax— ¥ x-a ) 2y°-by b-2y
91. BrinmoanuTe AelCTBHE:
1 1 1 1
8) — =3 0) — - 5 .
) a’+ab  ab b b —ab ab-a®
92. IIpeobpasyiite B gpodbk BREIpAXKeHUE!
b " 9
1-212; — : -—=-3
a) a—b B) m H+m+n n X -3
2. 33 2 1
a“+ b . a + hz 2 a +1
6} _h a! P}ﬂ-'l"b'_ ﬂ+h‘ e} ﬂ _az—l 1
93. BuimomnmuTe BLIMATATHAC JApPo0Ci:;
a) a® 4+ 3a L 6 L 3y
ab— b +8a—40 b +8’ 3x—2 Gry+ 9 —4y—6
CrauaH ¢ vk.com/material100
94. BroimonHHTe AeHCTBHE:
¢ b? — 3be a+3 1
a +— 0 - 1
) b-c b2 —¢? ) a’-1 a’+a
95. Ilpecbpasviirte B apobb BhipasieHue:
a) b—6 2 B) xr—12a da
4-b*  2b—b* x%—16a®  dax —x*
6) b 15b— 25a r) a-30y 10y
ab 5a® W-25d" a® 1004  10ay &
96. BeimoaHuTE AelcTBHE:
by —h
a) t21+=t __e_ & (r12+ f+[ﬂ2 )2;
a—2a a -4 a“+ab a“—ab
4- x° +1 x2-4 2+4x +4
6) x s x : r) X
16— x x+ 4 bx-10 bx+ 10
97. YupocTture BeIpajkeHHe W HAWJAWTE ero 3HadeHwe npm x = —1,5:
x+1 x+2 x+ 2 l+x
a) — — 3 0) — -
) »*-x x¥-1 ) x*4+3x x*-9
§ 2. Cymma v paadocTe apoben 27




98. IlpescTaRrnTe B BHAC ApoOW:
4 3 12 x* x4y .

a - ; B - .

) y+2 y—2+y2—4 ) (x—yf 2x—-2%
3 a® b a+b

(o] - H r > — .
) a-6 u+ﬁ+36—a2 ) (a—b)2 bp>—ab

99. IIpeobpasyiiTe B Apolb BHIPAMKEHHE:

a) 2a+b  16a  2a-b
2a%-ab 4d -¥ 2a°+ab
1 2 1
o 5 - - -
) (@-3)° @-9 (a+3f
B) x—2 3 6x + 1.
Z4+2x4+4 -8 x-2’
r) 2¢°~Ta+3 1-2a¢ 3
=1 at+a+1 a-1

100. Brinonuure jgeiicreue:
1 1 2a
a—-4b a+4b 1682 - a2’

a)

2
) E . 2 ] . S CkauaH ¢ vk.com/material100
2b-— 2a 2b | 2a “bh— K

101. Joraxure, UT0 TOMUECTBEHHO DABHbLI BbhIDAMEHUHSH!
a) g a” Ma+4+342t3,
-3 a-3 a’-3a’
3
a a 2
6) — = =
) -4 a-2 a+2

mwa-—1.

102.| (Hna padome: 6 napax.) JokamuTe, 4TO OPH JTOOBIX IONYCTHMBLX
SHAYEHHAX HE[JEMEHHDﬁ JHAUSHHWE BRIPDAXEHIA!:

2 4+8x 324 -14x+16
x 42 x° —4
2y3+3y+1 _‘y3+2‘;

v -1 y-1

1) PacopegennTe, KTO BBINOJHAET 3ajaHue a), a KTo — 3aganue 0),
H BEINIOJHHTE HX.

2) IlposepbTe apyr y apyra, NpaBMJIBHO JIM BbINOJIHEHbI npeobpa-
30BaHHA.

3) ObcyanTe, ANA Yero B YCJIOBHH VKA3aHO, UTO pPacCCMATPHBAIOTCH
JIONYCTHUMbIE 3HAYEHMA NMepeMeHHbBIX., YHKaMHUTe JONYyCTHMbIe 3Hade-
HHA INepeMeHHOH B 3aJaHHAX a) u 0).

a) + 2x ABAAETCHA MOJOKHUTEJNBHBIM YHCIOM;

0) v+ ABJAETCA OTPHIIATEJIBHBIM YHCJIOM.
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103, ¥uamumes Onima  mocrasgerna  3ajada: «[lpencrarvTn apodbn
2 +7x— 25
~——,_5 B BHJE CYMMBI [eJOT0 BBHIPAKEeHHA H apobu». beinn 1mmo-

JYUeHBI OTBETHI.

- Tx 35 2x - 25 12 x-25
I, 24564~ 20 #4124 8, x4 T2 4 gyt T 0
x—o x—5 xr—95 x—5
YEaxUTe HeBepHBII OTBeT.
104. Tokam¥HuTe TOHIECTBO
11 B 1
x+n x+n+l (x+nMx+nrn+1)

Hcnoasaya aTo TOMJAECTBO, YIPOCTHTE BhIpajkeHue
1 1 1
—+ T :
x+1)x+2) " (x+=2%x+3) ' (x+Dx+4)

105. [IBe peunsle mpHcTANA A H B pacHoJOMKEHBl HA PACCTOSHHH § KM
IpyT oT Apyvra. Mesaoy HUMH KVpCcHpPYeT KaTep, CKOPOCTE KOTOpPOro
B CTOHAYEH BOJe paBHa U EM/4.
Cromrnko Bpemenn { u moTpeby- -
eTcd KaTepy Ha IyTe oT 4 mo B -’,_ff_‘
1 00paTHO, EeClIH CEOPOCThL Teue- —e
HUS peKH pasna 5 wKm/a? Haii- '
THTe { OpH:
a) s = b0, v = 25;
B) 8 = 105, v = 40,

106. TypHCTEI IPOILIN § KM TI0 IIOCCE ¢0 CKOPOCTRIO U KM/Y U BABOE DHOIE-
HIHH IIVTE 0 IIpoceéTouHol mopore. CKOJBKO BpeMeHH { U 3aTpaTH-
JH TYPHUCTEL, €CJH M3BECTHO, YTo 110 HPOCEloYyHol Jopore OHM IILJIH
CO CKOPOCTBIO, HA 2 KM/4 MeHbIIelH, yeM 1o mocce? Haifigure ¢ npu

s =10, v = 6.

i

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

107. Oyarnua zagaHa QopMyIoOH I = . Haiigure spagenue (pyHE-

108. IToctpoiiTe rpaduky byErOUl ¥ = —4x + 1 1 y = 2x — 3 U Hai-
IUTE HOOPAMHATBI TOUKHM HX HDepecedeHusA. Ty e 3ajady peimre
bez mocTpoenuA TpadWkor, CparAawTe mMOMyYeHHBIC OTRCTHI.

109. B opuy cunocnyio amy s3anomuanan 3 T cwmoca, a B Apvryie — 7H T.
Koroga ma mepeoil AMBI B3AJH CHJIoca B 3 pa3sa 0DoJabIe, UeM H3
BTOPOH, B IIepBOH SAMEe CHJ0CH OCTANOCH B 2 pasa MeHblle, 4eM BO
BTOpOoH, CKOMTLKO TOHH CHJIOCA B3AJIW W3 MePBOW SMEI?

.com/material 100



KDHTpﬂﬂbelE BONpoOCk! U 3agaHUA

Chopmynupyinte npasmno cnoxedHuma ppobeil ¢ 0OMHAKOBLIMK
3HaMeHaTenaMu.

Chopmynupyinte npaesumno Bbi4uTaHUA Apoben C OAMHAKOBLIMMW
3HaMeHaTensamMmm,

Kak BbINONHAIOT CNOXeHWe W BbluMTaHue apobei ¢ pasHbiMK 3Ha-
meHaTenamn? MNMoAcHUTE CBOM OTBET Ha NpUMepax:

a+2 =2 . 6) 8 -4

a = . .
) - ab  b2-ab al-16 a?- 4a

ON3BEOEHUE U YACTHOE OPOBEW

5. YMHOXeHune apobeM.
Bo3seaeHue gpobu B cCTeneHb

IIpn yMHOMeHMH OOBIKHOBeHHBIX JApo0ell NepeMHOMKANIOT OTIAEJNBLHO
HX YHUCJAUTENM M UX 3HaAMeHaTeJIM M NepBoe Npou3Be/leHHe 3alNCchiBAIOT
B YHCJNTEJIe, 4 BTOpoe — B 3HamMeHartene apobm. Hanpumep:

2.4 zﬂ _ 8 - CxayaH ¢ vk.com/material100
3 5 35 15

Takum xe oOpaszoM nepeMHO:KAOT JIOOBIe palHOHAJILHEIE ApoOH:

Rk e e e ey 1
| |
| i i ac |
L b d bd’
I ——— 4
Tae ¢, b, ¢ ¥ d — HEKOTOphle MHOIOYJeHBI, OpHYeM & M d — He-

HYJeBble MHOUOUW/IeHbI.

r_l—l-_———--——_—_—_-—---—_—-’--1

|\ Yrobmr VMHOMKHTE Apo0b Ha Apodb, HYIKHO HNEPEMHOMXHTH HX |
YHCJIHTEJH W MePeMHOKHTL X 3HAMEHATEJIH M IepBoe MpPOoH3-
| BeJleHMe 3alMCcaTh B YMCJINTENe, a BTOpoe — B 3HaMeHaTeje |

| Apobu. i

L_-_-_-_----___-__-—-_-—u__d

[Tony4yeHHOE BBIpa)KeHME 3aTEM YNPOILAT IIPH BO3MOMKHOCTH.

3
IMMIpumep 1. YMuHOKHEM Ap0oOH :? Ha Apodb %

» Bocnoawsayemes nmpaBuioM YMHOMKeHMA apobeii:
@ 6 _ a6 _3a
ab? o> 4.& D
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2

IIpumep 2. ¥YMHOEHEM Ipodb %:rgp Ha aApodb “;m4
s
v 2
> Mineen P2 ,?mQ __pm+2).pm®  _ p'm '
1 m>—4 m-(m-2m +2) m 2
1 x+1
IIpumep 3. IlpegeraBEM OpOUIREIEHUE PR T B BHJ€ pammo-

HAJTBHOH Jpobu.

x=1 x+1 (x-1-(x+1) «*-1

+2 x  (x+2)-x _.1'2+21"

el

P HMnMmeem

Ha MHOTO4YJIeH x° — a?.

IIpumep 4. YmaOKHM apobb

» Ilpn ymuaOMeHMH ApoOM HA MHOrOYJIEH 3TOT MHOrOYJEH 3amuchbiBa-
10T B BHAe ApoOH co 3HaMeHaTendeM 1 M 3aTeM DPHMEHAIT IIPaBHJIO
YMHOMKeHusa Japobeii:

2 2
r+ﬂ_{x2_az)=x+a_:r :‘.‘I!=
r—a x—a 1
CradaH c vk.com/material100
={x+a]{x—a]{x+a} ={x+a}z i

X —da

IIpaBuno yMHOMKeHHA Apobeil pacnpocTpaHAeTcA Ha ITPOM3BeeHHEe
TpEX ¥ DoJiee pAlMOHAJBHBIX Jpobeii.
Hamnpuwmep:

BeiaicHnM Tenepb, KAK BBINOJHAETCA BO3BeJeHHe PpAIIHOHATBHOMN
ApodH B CTeleHb.

i n
PaccMoTpuM BhIpaskeHue [E) , ABJIAIOIEECH N-I1 CTENeHbIO PALMO-

HAJBHON Apobn i;, U JOKAMKEeM, 4TO

(a_]"_ﬂ
h_ _b"-

® Ilo onpepeneHnio cTeneHd UMeeM

; n
E]zi.ﬂ_. .
n

> |8

pas
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I[IpuMenas mpaBMI0 YMHOKEeHHA PAHOHANBLHBIX Apobed W ompene-
JleHHe CTelleHH, MOJYUHM

n pas
a a _a_aa+...+ar._a.”
b b """ bbb b
L‘—'—_'-“,d—'_"_" _\'\"_'
n pas n pas
- -
C :[a]ﬂ ﬂ" :
NeJl0BATENBHO, || 3] =7 | C
o o o= - oo ol

ju:=-:|:=-.|q=..|u=|.-=4=:||=|u=|=u.=|.uu:u.l==u=4=||=ua==|=||=|q=|==;=u....=n1=uq:i

| Yro6m1 BosBecTH ApPOGHL B CTENeHb, HAZO BO3BECTH B ATy cTe- |
| NeHb UMCAMTENb M 3HAMEHaTeJb M NepBhIi pesyibTaT 3anu- |
| caTh B YMCJHTEJie, & BTOPOH — B 3HaAMeHaTesne Jpobm. I
L-; mmmmmmmmmmmmmm N N N N —— '_-l_-_:\—"loulll-=l_-u'l.-r1n=llj

2
IHpumep 5. Boaeegem apobb %— B TPeTBIO CTeleHb.

[ 2 BU‘CHGHBEYEMCH IpaBHJIOM BO3EBeJEHHA B CTEeIIEHb:
3 9
(m 2] (%)% g
bt ey = -

Npa>xHeHusa CkauaH ¢ vk.com/material100

110, BLIMOIHATE VMHOMKEHUE:

5 2b, 5a T, b 5. 18 ¢
El} 3z 3 ﬁ) a 10’ B) 03’ I‘) t.‘_1 21"
111. TIpeacrarnTe B BHjC ApPOoDH:
3x 10 25 4d 7a’ o2
a) —- — : > B) — - : r) ldab. —..
) 4y  3x* ) 2a? 5B ) 35 ) :auf’
112, BroimomuuTe VMHOKCHHC:
12 x 8c 1 114 12b an®  9m
a) s : } i B} Ll r\} e
fx 12a 16m  4# 6 & 3m® 2
113. IlpecOpazyviiTe B ApoOL BREIpa;KeHHE:
7 25 2 2 da 2h 2
a) 15x% —; 6) — 2y B) 6am®- -2 ; r) —-10a°
) 6x” ) 16° Y ) 3m? ) 5a°
114. Yupocrure BbipajieHue:
Q) 182 W g 72%" '(_2.55;4).
49, 162 25y° 27x° /)’
18m® 22n* 35ax* 8ab
0) = —} r) ———s
11n 9m 12b°y Elxy
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115. BRITOIHUTE YVMHOMEHUE:

10x%* 274° 13x 2
a) ——-——; B - 4dm°n;
) 9a°  Bxy ) 12mn?
3 . g
6) 2 . _7a%b), 5 _ab_[ﬁll_x‘;].
35a°h 6m 3a%h
116. YupocTture BhIpasieHHe:
a) 2a°b _3.1'2_1; _Bax | 5) Gm n® . 49n* . 5m 'lpz
3xy dab® 15b° 35p° mPp  42n8
117. BoaBequTe B CTEOEHB:
p 3 4 g 48 rang
LA 3ay, Ll [ﬂ_ﬂr_]
. [_2;;] d 9) [ ¢ ]‘ B) [Iﬂ'ﬂ : r) 2p® |’
118. BoaeenuTe B CcTElNeHL:
. d 2 y4 3
2 3ah? 2a% 3
o (25 o (2] = (-2 o[-X
g E \ 3dmn", 2y
119, IlpeacTaeeTe B BHAe ApoDH:
g\4 2\ 213 (.3 9\
a) [5% 5 0) [%J’ B) [_m:: . —%J-
B Y ol B ; CxauaH ¢ vk.com/material100

e

e ! S 2 25
120. 3gad, uTo g — 2= 2, HalAHTe 3HAUYeHHe BEIpAMKeHHA a + -

121. BrIDOJIHHTE VMHOMEHHE!

a) xz—;ryiﬁ_ r) 4ab  ax +bx
y x’ cx +dx 2ab
3a ab +b? ma — mb 2m
1 e i i o :
) b* 9 ’ A) 3n? nb —na’
m-—n 2mn ax—ay | b5x
B) " i 'E) 2 ,."; - t_ y ].
mn  mn-m S5x“y by — bx

122, BRIDOJHHUTE YMHOMKEHHE!

W L ¥ - :
a) (da —150) e B) 313 (y"— 4y +4);
Ay, 22X 2ub -
6) (* -4) T 1Y il 95%.
123. IlpeacraBeTe B BHAe ApoDH:
2 g
xy a+a”, ba 2x-2
a) alya® aHt’ 6) ¥®-x 3ax ’
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124, YopocTuTe BEIpAMKEHUE:

- —16 5 b—a  3ab
= U 0 == T

) Tozy Fpr12°

125. IIpeacTareTe B BHAe IpoDH:
(x+3)* x*-4

a) & -1 -, 6
a-b gfia’ 2x -4 8x+9’
b2 +2bc 5b+15 r) (5-y)° y 36

2y +12 2y -10"

§] - — :
) b+3  p%-4c?
126. Haiinure sHadYeHe BhIPAMKEHHA:

: 2
Smn—-m 16m*—n 1
' ecJIH m=I, n = —3;

1

Ei} 4dm+n Sn-1

ard
g) & t+2) 2546 m x = 0,5 -1,5.

3x+9 24

127, BRITOTHHATE YMHOAKCHHEC;
bx +3b 25-10x +x°

a) ‘-5 -6 5)
@ —3a b4 2ab+a® ¥ — 35 ax+3a

128. IIpengcTapeTe B BHIAe OpoDIH:
CrxauaH ¢ vk.com/material100

) ma — muf _3m+12 B)
2m +8  my+mx’

B — 2oy
YR Z?

t+4 xt+xy—+y

a-1 at-a+1

a+1 az+20+ 1'

5) ax+ay 2 -xy,
.t:‘!—zxy+y2 Tx + TH,

129. YopocTuTe BhIpa:KeHHEe:
& ¥ —10x+ 25 x*-16, ) y-25 3y +18,
Bx-+12 2x- 10" Y +12y+36 2y +107

a®  a® | dab | 46%, 6% +8 2b + 3
' . r) e -
186* + 270 B 2b 14

1-
6) da + 8 3 —3a

I 4 ]
130.| Horamure, uro eciu aApodb  ABJAETCHA KBaJpaTOM apobu, TO M

NMROM3IBCICHITC ab MoRHo MREICTARATE B BHAC KBaAPaATa MCKOTODROTO

BEIDOGKEeHHA.

'131. YVupocrure BblpaskeHue
@ — dac — 3be a+a3bh a4+ 2e

@ — ab+ be— ac bh—a a—c
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132, Ileperie 30 KM EBelocHOeJHCT eXall €O CHKOPOCTRIO U KM/Y, a
ocransHele 17 ®m CO cropocTbio, HA 2 KM/4 Donbieil. CROIBHO
BRpeMeHW { W 3aTpaTHJ BEJIOCHWTIC/IMCT HWa Reck NyTh! Hawamre ¢,
ecaH: a) v = 1bH; 6) v = 18.

133. BripazuTe x uepesz a u b:

a)3x +b=a; 6)b-Tx=a - b; B) z—+1=h: r) b--=—a.

6. OeneHne ppoben

IIpn pesmennn OOBIKHOBEHHBIX ApoOell mepByo ApodB YMHOMKAIOT Ha
apobe, ob6paTHyio BrOopoii. Hanpumep:

8'5 -8 216

1a.,c a d |
b 'd b e’ CxauaH ¢ vk.com/material100
e a, b, ¢ ¥ d — HeKoTOphle MHOTOUYJIeHBl, OpHYeM b, ¢ © d —

HeHy)eBble MHOICOY1eHhbL,
9T0 pPABEHCTRO BLIPDAKACT NPUEWE0 JeaeHUS PALUOHAALHBLX dpodeli:

yTo0bl pasfeJnuTh OJHY Apobb HA APYTIYIO, HYKHO IMEpPBYO Apodb
YMHOKHTE Ha ApobL, oOpaTHYH BTOPOH.

IIpumep 1. Pasgenum apods Eg— Ha Apobb %E

» BocnoassyemcAa mpaBuJIOM JeJeHHA gpobe:

T:‘Iz_ltlﬂ Taz_ b a

B b pd 14a 217

x—2

Mpumep 2. Pasgeaum apodn

Ha Jpobb Y

> U x—2, x+1 x-2 x+2 (x-2)fx+2) x4
MeeM — ‘¥ +2 x x+1 x(x+1)  Aix

£
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a*-9

3y

» IIpn genermun apobm HA MHOrOYJEH STOT MHOTOYJIEH 3AMHCBIBAIOT B
BHZe ApoOH, 3aTeM NPHMEHAKT NPaBHJIO AejleHHA apobeii:

a—H.aIS_az—Q_ 1 a-3

IIpumep 3. Pazmenum apodn Ha MHOTOYJeH a + 3.

+3) =

3y 1 3y a.|3:3y'
134, BamoounTe Teaemme:
5m _15m® . ab 11x 18.1' -
a) g=t=as }Tz_h 56 W22 w0 o 0da);
14 Tx 3x 1 3 18a! 5 7x3
60) —:— r) —:— e) 27a": ——; 3) 35x7y: —.
)Qx" 21° 10a®  5a” ) 7 ) Y 34
135. YopocTuTe BRIpPAMKEHHE!
. dab [ 21a°% ),
El) o —31 B} - p— 3
5y 10y dxy 10x%
5 8¢ 6c? 1845 | qah*]
) 21 Td’ r) - Sed '_ 5027 CxauaH ¢ vk.com/material100
136. BrimomruuTe JeldeHile:
ﬁ:vc"2 x Smx
a) — - B 4m’x
} m;;ﬂ s R ] ) [ J
35y Txy 2 a’' b
N a‘bx: =.
6) 12ab ~ gaif r) 15 30x2

137. Ilpeacragbre B BUae npodi:
a) 3x? 94" 5y, ) ' | 5q , 3p
5!;:-{ 21;2 3.1" lwﬁ 14.'92 s 4‘1'4 y

138. YopocTuTe BRIpAXKEHHE!
11m* 5m _ 11n" 8x° 4x' Tx

o " g * 3 ﬁ _:—.: = §
) 6n° 61 12m? ) Ty 494° y?

139. TIlpescTarnTe BEIpakeHiie B RIWIe JpoOW W coxpaTHTe €8:
a) (x + 3y) : (x* — 9°);
6) (a® — 6ab + 9b% : (a® — 9b°);
B) (2 — 49y% : (494° + 14xy + x9;
r) (m — 4n) 1 (32n° — 2m?).
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140. Brimogruure gencHHe:

m* —3m 3m a® — 3ab
8) g N g (la=21b);
2 3
a 2 Bx—10y
b [t S, b e P
6) e) (x"—4y): >
x2p 2% 444x 2 4d — abf
P — #x) (28— b)' : ————;
) 11a® a® 2 )" 3
6ax . Sax | = _(2m—3n)?
r) o B 6 3) (10m —15n): =———.
141. BrlmomHHTe meHCTRHE:
2_
a) = _f”:z—x; B) (m’ —167): L +12”’,
9y~ 3y i
6) 2% -a® 2a-b 4 957 -1 . 1-3p
366  op pe—2g 3p-6"
142, HafignTe 3HAYEHNE BLIPAYKEHHA;
a) % (2x — 2), ecnin x = 2,5; —1;
2q° — 8h* CkauaH ¢ vk.com/material100
6) (3a + 6b) : ————, ecit @ = 26, b = —12.
a-+h
143. Brinloiaure neneHue:
a]ar-ﬁy, 5c | 10y | 6) a’ | da | 4  4-a®
i " x?- 2.r_i,|r—i—yz, 16 —p? 44 p%°
144, BeinoigHuTe AeiicTBEHE:
a:12|=::x|.r2 a® - (= — Y +3
a) - =5 . 6) P i .
x—1 x“ -1 pi—8 2p-4
145. U3 ¢qropMyIst %-l— é: % BhIpasuTe:
a) LepeMeHHVIO ¢ uepes a u b; 0) nepemeHHvio b yepes ¢ U c.

146. BrinonuHuTe aelicTBHA:

a) 20 _ 8 _4b* 49
PH+3 3-20 4p2-9'
o4+ Gb n 2h b

ac | 2bc — 6ab - Sa* I a“ | 2ab B ac— 3a®

§ 3. MpousseneHne n yactHoe apoGeit | 37
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'147. Or npHcTaHy NMPOTHB TeUeHHMA PeKH OTIpaBHJachk MOTOPHAaA JOLEA,

cofcrBeHHAH CHOPOCTE KOTOpoH 10 kMm/u. Yepesz 45 MHUH [IOCHE BhI-
X048 JOAKHW V Heé HCOOPTHJCA MOTOP, W €6 TeUeHHeM Hepes 3 9
NpHHEecTo odpaTHo K npHctanid. KakoBa CKOpOCTE TeYeHHA pPeRH?

148. U3 dopmyasr y =a§h BLIPA3UTE:

a) IepeMeHHYIO ¢ deped ¢, b U y;
D) uepemeHHYIO @ uepes b, ¢ u y.

149, B rarux Hﬂﬂp,u,mua'rﬂmx YeTBEPTHX pacluojao:ked rpadue (pyHELKK

y = kx, ecu £ > 0?7 ecnu k£ < 07

7. MNpeobOpa3zoBaHne pauMOHaNbHbIX BbiPaXeHW

PaumoHnanbHOe BeIpazeHne

(ﬂ +%] (x? - 39

x+y x
npeacrasiasger coboil yacTHoe EIT I[E.]':‘.IE‘:!HH.'FI CYMMEI PAIlHOHAIBHBIX p,goﬁef«i
Ha MHOTOWIeH. Jlesenne Ha x° — 3y° MOMKHO BaMEHHTH VMR

1
Apobs m.l’[oammy npeodpaszoBaHue JAHHOT'O BHEIPAYKEHHSA CBOAHTCH
x<— 3y

x-y

g oy M YMHOMEHHIO pes3yjbraTa Ha JApodb

K CJO0MEeHnu apoben

1
o g & Boobire npeodpaizorapre M00T0 palHoHAJIBRHOTO BHIpaKeHHA
—3y

MOKHO CBECTH K CJOKeHHIO, BBEIUHTAHHIO, YMHOMKEHHID WJIH AeJIeHHIO
pPAIMOHAJBLHEIX Apobeii.

W3 mpasun gedcTBHH ¢ ApobdaAMH caeayeTr, YTO CYMMY, Pas3HOCTH,
NpoOM3BeJeHHe M YACTHOe PAllMOHANBHBIX ApolOell Bcerjga MOMKHO TIpeiu-
CTABHTHL B BHJIe PAIlMOHAJBHONH Apodu. 3HAYMT, M BCAKOE palHOHAIBHOE
BhIpa;keHHe MOJKHO NPeACTaBHTH B BHJE PAIlMOHAJIBLHOH Apo0wH.

IIpumep 1. IlpeodHpasyeM B pallHOHAJIBHVIO Ipo0b BRIpaHeHHEe
1 ¥ -4

x+2 x

x4 1-

p CHauajsia BBIIOJHHM VMHOMeHHe apobeil, 3aTeM NOJVYEHHBIH pe-
3yJBTAT BBIUYTEM M3 MHOTOuUIeHa x + 1:
¥ oat=d (- Bee2)y x-2,

x+ 2 x  (x+2x = x

1)

MMaea | PauwoHanbHeie apobn
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2_x(x+N-@-2 LPrx-x_2 F-2

2) x+1-I=
X X X

Banuch MOMKHO BeCTH HMHaUe:

1 -1
% =x+1-
x4 2 x (x+2)x

x+1-—

- x2+.r—x+2_x2+2

(x—2)x+2)

X X

IHIpumep 2. IIpecTaBMM BRIpasKeHUE

[ b I a ) a’b~ ab”
az—uh uh—h2 u2+.':-2

B BHJIe paAllMOHAJBHOM apobwu.

p CHauasa cjao:HUM apobH, 3aKJUYeéHHbIe B cKOOKH, 3aTeM HalJeHHBIH

ab+ ab®

pesyJaBTAT YMHOMKHAM Ha JApo0b 7,7 U HAKOHeI, K IOJNYUeHHOMY

NpoH3BeJeHHID npHbaBum 1:

b a b a b? ra®

1) 4

a®—ab

¥+ d® . a’h + ab® - [u2+hzj-a!ﬂu—h] _a+h,
abla—b) a*+ b abta —b)-(a®*+b% a—b’

a+b+1:a+h—a—b= 2a '
a—b a—h a—b

3)

|
=

IIpumep 3. IlpescrapumM EBhIpa:KeHHE

el
4+ = |H
" |

apobm.

ab—bt a(a—b)+ bla —b) abla—b)

-2

CrauaH ¢ vk.com/material100

B BHJE PAIMOHAJBLHOM

» IlpeoOpasoBaHne MOJKHO BeCTH Mo-pasHoMy. MoKHO mpencTaBHThL B
BHJIe pPallMOHAJBLHBIX Apobeil OTAeJBHO YHCJAHTENbL W 3HAMEHATelb,
A 3aTeM pAa3/IeJINTh MEepPBbIN pPe3yJbTAT HA BTOPOH. A MOXKHO YMHO-
JHATH YHCIAHTENhL H 3HAMEHATEeNbh Ha XY, BOCHOJbL30BABIIMCH OCHOB-

HBIM CBOHCTEBOM ApoOH:

x _y i_i]x x
—-= y — xy— = xy
y x _ [H x _ W
by x \y x
B -y - ty) _ x+y
x4y - 2xy (x—y¥

§ 3. MNpownzeegeHne n H4actHoe apobein 39




IMpumep 4. Ilemexon ornpasBmaca u3 Tocéaxa A Ha cramnuio B
€O CKOpPOCTBIO vy KM/4. Ilpuaa Ha cTaHOHio, OH 00HaApY:KHJI, |TO
OCTABWJ JOoMA HeoOXoiMMble JOHYMEHTbI, M BO3BpPATHICH O0pATHO
B TOCENIOK €O CKOPOCTRIO U, KM/4. B3fABR JOKYMeHTHI, OH CHOBA
IOMOI&NI HAa CTAHIOHID CO CKOPOCTHIO Uy KM/4. BrigcHHTe, KakoH OBLIA
CpeiHAA CHKOPOCTh IellexXojd Ha BCeM IIPOHJeHHOM MM LIVTH.

» IlveTs paccToganme AB papHo s kM. Torma Ha vTe oT A 10 B nemexon

5 8
3aTpaTuJ cHayaJga — 49, Ha OyThs OT B OO A— — I, 4 HA NMOBTOPHOe
Ir'l Uz

=
npoxoxjedre nyTH or A 1o B — — u. Ha Bece nyre nemexoj
U,‘

5 5 8 S G
3aTpPaTHI q+ i-_+ == 3a 9TO BpeMs OH MpPOIen 34 KM. Teneps
‘2 i

MOKHO HAlTH CPEJHIO CKOPOCTH U, Melexoja Ha BCEM HyTH:

35
lf. —TTar mae gyl
P g 8 8
—— e —
L Ua Lty

CokpaTne ganHyio Apodb Ha §, HaljaemMm, 4TO

3
[ B |
cp I 1 | e |
sl Cophbe g
1 i Uz CrauaH ¢ vk.com/material100

Msr nonyuman GopMyay A BBIYHCIEHHWHA CpeAHel CKOpPOCTH
ABH}KEHHSA I[P YCJAOBHH, YTO HM3BECTHBI CKODPOCTH UV,, U,, U; HAa
EAsKJI0M M3 TPeéX V4acTHOB ojJuHaxopoMd jauuHbl. Mz noavuedHoro
PABEHCTEA BHOIHO, HTO CPEIHSAMN CROPDPOCTE OABIFCHNA IIeMIeXO0Oa He PDABHA
CpefHEeMY apH(MeTHUeCKOMY CKOPOCTEeH v, v, H v;. OHa BEIUHCAZETCH
uo Bousee cioxHOH Qopmylie, KOTOPYIO HasbiBawT QoOpMyJOH cpedHezo
ZAPMOHUMECKO20 TPEX YHCEJT,

CpegHaa cKOPOCTh ABHMEHHA HaA JBYX VUACTKAX IIYTH OJHHAKOBOH
IUIMHBL BRIUMCIIHASTCH 110 POPpMYJIIe CPeIHero FrapMOHUULCKOr0 IBYVX YHCen:

2
=T _1°
Ly Ti.?z
rme vy 1 v, — CHOPOCTH Ha 3THX y4YacTEaXx.

Cpesasass CROpPOCTh JBUMKEHMA HA UYETBIPEX VYACTHEAX OYVTH
OAMHAKOBOHN AJHHEBI BEITHCJIAETCS TI0 (DOPMYIe CPEeSHero rapMoHENYecKoro
YeTEIPEX YHCEe:

roe thy, b, Uy, Uy — CROPOCTH HA 3THX VHACTHAX.

PaunoHanbHelie apobi



?ll_lﬂ_ﬁ_-ﬂ_h_l__dl I T N T N S D l_)ﬂ-_-h_l—-l--ﬂa

| Boobmie ecam MBI HMeeM HEKOTODPHIH pAX NOJOMKHTEILHEIX |

| uucen @y, @, ..., @,, TO CPeJlHee rapMOHMUYECKoe 3TOro paga |

1 BEIYHCIAAETCS IIO [l][]pM}rﬂE‘ |I

| = n |

| =71 1 1 I
St AR I

I th a, a, I

L‘I-.'I_--II EINN N I S S S N I S S DI D S ltﬂ-l_'-l.:-nll_:_-lrﬂi

Ity (GopMyNIy HMHOTJAA 3alMCBIBAIOT B JAPYIOM BHJe:
1 1 1

1 _a g a4
s n

W3 asToit 3anucH BHAHO, 94TO BeJWYMHA, 00OpaTHas cpejHEMY rapMo-
HHYeCKOMY HEeCKOJBKHX ITOJOKHTEJbHBIX YHCEeJ, paBHA cpegHeMy apudg-
MeTHYEeCKOMY YHCeJ, HM oOpaTHBIX.

YnpaxHeHus

150. BeiDoIHHUTE TeHCTBH: CiayaH ¢ vk.com/material100
S U T S ) ab+ ¥ B a+b
8) [;z‘:}(;%) B =3 ‘gat o
02 2 oy i =
o (LD Ws2) 9 TrAEom
m m _02 i X x Sy
151. BrimonauTe AelicTBUA:
x 1+ x A a |2
1 . . P :- -
a) (.’r+1+ ) 2¢ -1’ B) (E—H aj a-2’
Eya 1 x-2 x
4 [ B r - ;
6) (1—-!;2] ( l—y] ) x—3 (x+2—.'r)
152, YuopocTUTe BEIpaKEHHE!
8) 2m+1 2m-1)  4m 6 *x+3 (x+3 x-3
2m-1 2m+1)" 10m 5’ #2410 \x-3  x+3)

153. BolonHuTe neicTBHA:

@ -9 6a+1 6Ga-—-1} 6) 5x+y+5x—y 2 12+y2
2¢°+1 a-3 a+3 ) x—5y x+5y) #- 254

a)

wn
€2
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154, BrmoaanuTe ICHCTRAA:

a) -25 1 at5 gy boc_ab b7 =er,
a+3 a®+5a a®’-3a’ a+b a—ac a®-b*’
6) 1-2x .‘r2+3:c. 3+x r) a® -4 a - 2a+2—y
2¢4+1  4x?-1 "dx+2’ ¥ -9 xy+3y x-3

155, ¥pocTHTe BLIpaAKCITHC:

a){a2+-2a-b1]-[a114—ﬂ;;1—a{1);
5) (1—9ﬂ;4]:[§_§__]+ L

8) 1_[5_“32j.[a_3ﬂ4+21;

0 -4 m— ﬁ}m

156. BrimoouuTe IeHCTBHAA:

f 2, .8
a) |1+ -2 ][x—x Y ):

¥y XY, X +y Crayad ¢ vk.com/material100
( 2ab \.[a=b b
6) |a+ ——]:“ +—];
\ a+b) lat+h a
)
; 1 1
B) (P —1)|T—=Li1];

157. YopocTUTe BhIpajieHHe:

dxy 1 R
t,‘z .12 [u = x2+2.’ry+y2]‘
?i2xy P-4 @Qu-n°) 4y?

158. Ilpegcrasere B Buae npobm:
a) t+ed de=8_ . & .
2-2x+1 1‘2 4 z-2

6) a—2 . a8 . - dhE 2
422 16a+16 (20-4 24 -8 &E+2a)

42 BLUEEERN PauwonansHeie apotw



159. IIpu KakoM 3HAMEHNH ¢ BBIPAXKEHHE

0.5(a — 1) ~ 18) 422+ 4]

a—7T a+5

IPHHAMAaeT HauMeHBIIee 3HaveHne? HaligmTe sTO 3HAUeHHe.
81

(0,56 — 9)° — (0,50 — 9)°

Haubonbiee anadenne? Hadaure sT1o 3Hadenme.

160. ITpn xKaxoM 3HAYEHHH § BRIpAJKeHHE TIPUHHMAET

161. JJoka:xHTe TOMICCTBO:
5

By— 1 f 1
Prq p+q q p; 4

TR % Nl S _ b —ab
2@ -b) Aa+b) a-b gZ-p?’

162. llorkaskure TOMHUECTBO!
a) 122" - xy  20x 6) 4,50 4x B0
0,36x2  0,25y2 6x+5y 0,81 0,645 Ya—8x

163. [loxa:kHuTe, UTO IPpH BCeX JAOOVCTHMEBIX 3HAaUYeHHAX MNepeMeHHEIX

JHaYeHHe BhRIpAXEeHHNHd He 3aBHCHT OT 3HAYeHHH BXOOAINIHX B Hero
nepeMeHHEIX! CrauaH ¢ vk.com/material100

2ab a-—->b 2a b
a - ; . ¥
}[u‘!—hz—i_ih-e—ﬂb] aib+b—u

D) x!i.u_ x;--f:f .[(If-‘-"z" xzyy?]-

164, Joka:xuTe, 4T0 OPpH J1000M HATYPAILHOM N 3HadYeHHe BLIpasKeHHA

: 9_ - E] : I i_— l - l | ABMAETCHA HATYPRAJIBHBEIM HHCTOM.
\n* 8) \n2 n 3)
165. IlpegcTapeTe B BHAe MHOTOUYIEHAa HJIH palHoHAJLHOH Ipo0H:
’ 1) ¢ 2 ¢ 2
a) (n+1]; B) [ 41| +[2-1];
\ Ty B L AF g
b 2 ¥ 4 2
0 -2 o (eegf-(z-4f
b a q p g p)J
166. Yupocrture BpRIpadieHHe:
2a — x y 1 3 1
l--l- a‘lhbil ?"‘? EI};"‘
X . . . - [
a) r ) 2 B) ¥ ) 1T 1 1
1+ = -1 s iR e
x b ¥y x ab  be ac

§ 3. MNpowssegeHne n 4actHoe apobei 43



167. IlpeacTarnTe B BHC OTHOMICHHSA MHOTOWICHOR JAPOOL:

= 1 1
ﬂ} 2 i‘ ﬁ] flrb+3' B] -'_t'_“l} 1-,] x—-y
2,8’ at+b ,’ 1_1° x y’
X c x iy u X

2
x—a . L 5 _a-b
a) L p° SO X =_——0j 0) b ecaIn X = _—-.

169. BrimomuuTe IOOCTAHOBEY H VIPOUTHTE ODOAYVYEHHOE BRIPAXREHHE!:

a) 940 e a= — "I
a-b’ C1-x 14z
ax bx ab

- — L) | X = :
0) a+x h— x’ R a—bh

170. HafigmTe 3mavcAnc BLIPaMKCHHI;

f d r':r2

1 9 2 1,
8) 5, "pm G=73 b=—3 0

upu a = —8, b = 0,6.

1218 5
—— £ CradaH ¢ vk.com/material100
171. (dus padome: 8 napax.) Ilpn KaKWX 3HAYEHUAX X HMEET CMBICI

RLIPANCHWE,
1 Gx
a) —=—; 6) ———1?
24
x— 2 x+8

1} ObcyauTe, ¢ KaKHX 3HaUYeHHAX IIepeMeHHOH X B 3aJaHHAX a)
1 0) MOMHO CKA3ATH CPA3Y, YTO OHM HE HBIHKITCH HOIYCTHMbIMM.
YTo HAZO COENATH, YTOOBI HAHUTH APYIHe IHAUEHHS X, KOTOPBIE HE
ABMFIOTCA TONYCTHMBIMHAY

2) Pacupepenure, KTO BhILOJHAEST 3aJaHMe 4), 4 KTO — 3ajaHue 0),
1 BBRIOOJHUTE WX.

3) IlpoBepsTe APYT ¥ APYIra, MPaBHALHO JH BHEIIOJHEHBI IIpeodpazo-
sanudA. Heapasere samededHHble olMDKEM.

172. HaligTe cpegHee rapMoHHYeCKOe HHCEM:
a) 3, 9; o) 2, 4, 8; B) 5, 10, 15, 20.
173. Uz oyakta A B nyExT B aBTobyve exan co cropoctsio N xm/u. Ha

oDpaTHOM TYTH WM3-3a HCMOTOLI O CHH3WJI CKOpoCcTE mo 60 wm /.,
Kaxopa cpemHAA CEOPOCTE aBTOOyYCca HA BCEM OVTH cleJdoBaHHAT

174. MacTep MoEeT BEIIOJHHTE 3aKas Ha H3TOTORIeHHe JeTadeH z3a 4 4,
4 ero vueHME — 3a 6 4. 3a Kaxoe BpemMs OHH CMOI'YT BBIIOJHHTD

aBa 3axasa, padorasm coBMecTHO?

44 BLEEERE PauvoHansHbie apotw



175. 'oTopACck K COpPEeBHOBAHHMAM, IOKOJBHHE TPH:EIbI IIPOMIET HAa
JBIKAX OJHY WU TY Ke HUCTAHLMWIO! CHAYAIA CO CROPOCTLH 9 KM/ 4,
3aTcM co crRopocThio 12 KmM/v W, Haworder, c¢o cKopocThio 10 wm /=,
Karopa 6bL1a cpelHAd CHKOPOCTE IIKOJLHHEA HAa BCeéM IIYTH?

176. Haiinre KOODAMHATEL TOUEK IIEpEeCEUEeHHA € OChK X H OCBHO Y
rpadura (pyHKIHUK: a) y:%x—z; 08) y = —0,4x + 2. Iloerpoiire

rpapHK 2TOH (QPYHKIIHH.

177. HanumnTe ypaBHEeHHe OpPAMOI: a) Opoxogamed yepes Toury (0; 4)
A IapajljielbHOR OpAMOH y = 3x; 0) ODpoxoadAmed depe3d HadaJao

w“ w 1
KOOpOAHHAT H DapanjeJbHOH OpAMOH Y =-— EI - 8.

178. HzolpasuTe cxemaruueckd rpadpur pyvHEIHMK, 3a0aHH0H QopMyJLOiM
BERJga ¥ = kx + b, ecmom:

a) R = 0, b = 0; BY B 0.0 <k
0y E <=0, b =0 rnk=0,58=0,
179. Ogua cropoHa opamoyroasHura Ha 20 cm Boasme apyroi. Eeanm
MCHEBITIVIO CTOPOHY VBEIWYHTEL BARBOC, a OOABLINYIO — BTpoE, TO
[IepUMeTp HOBOI'O INpPAMOVIOJBHHKA OKa)keTca paBHbIM 240 cn.
HaliguTe cTOPOHBI AAHHOTO TPAMOYTOIBHHKA. CxauaH ¢ vk.com/material100

180. Cropelll ¥ HDACCANKHMPCKHHE L0304 HIVT HABCTpPEdy APV IAPVLY ©
JIBYX CTAHTHHA, paccToAnve Meay KoTopniMu 710 wwm, Cxopnii
Ioe3] BbBIIOed Ha 4Yac paHbIIe IJacCakKHPCKOT0 ¥ HIET CO
cropocrbio 110 rm/uy. Yepes CHONBEO UACOB IIOCJE CBOEI0 OTLUPAB-
JCTWA OF RBCTPCTHTCH ¢ TIACCAKHAPCKHWM TIOC3/I0OM, CCJW CKOPOCTE
HaccaEHpPCKoOro noeafga paepHa 90 mm/u?

8. DyHkumn y:":f_ n eé rpadpmk

I[Iyers panuHa UpAMOYroJbHWKA paBHA X, a IHPHHA — I CM.

HMasecTHO, UTO maomiazk 3Toro npaMoyrojbHHEKa paBHa 24 cm™. Toraa

24 i

x-y=24, oTkyma moaydaeM Y= —. DyHKOHUIO, 3ajaBaeMyl0 (DOpPMYJIOH
X

il

2 "
Bujga Y= —, k # 0, HasLIBAOT ofpamHoll RPonopuuoHalbHOCINBIO.
X

B paccCMOTpeHHOM NOpHMepe IepeMeHHBIle X H Y INPDHHAMAaKT JHIIb
MOJOMHUTeIbHBbIE 3HaueHus. B ,I[HJIBHEﬁIHEM, H3y4yadA [l]}rHHL],I{I'D, Janma-

" k
BaeMyw (popmMyJoH BHAA Y = = k # 0, OygemM CUHTATE, YTO X U § MOTYT

NPpHHHMATE KaK IIOWJIOHHTEJIBEHBIE, TAK H OTPHIOATEJBHEBIE 3HAYWEHHA.

§ 3. MNpowaseneHne W 4actHoe apobew 45



- OfOpaTHOH OPOMOPIMOHAIBHOCTEK) HA-
3BIBAETCH r]J‘i,rHRH,HH, KOTOPYIO MOMKHO 3aJaTk (DOPMYJIOH BHAa

k
Y=_» TAC X — WesaBNCHMas TepeMeHHas u k — me pamwoe

HYJHI YHCIIO0,

k
ObnacTeio onpeseneHud QVHKIMHA I = — HABIHETCH MHOMECTBO BCex
X

k
qHceJ, OTAHMYHBIX OT HYJA. ITo crnegyerT M3 TOro, 4To BbhipaxeHHe —
X

AMECT CMBICT TpH Beex x = 0.

PaccmorpuM  ceolicTBo o0paTHOH OponopuioHaneHOCTH. Ilvers
X; U X, — 3HaueHus aprymedra (x; = 0, x, = 0), a y, u Yy, —
COOTRETCTRYIONINEe WM 3Havenwd dyrwnun, Taw waw &£ = 0, To y, # 0
uy = 0.

Uz dopmynsl y—% caenyer, UTO Xy, = k M X3y, = k, u noromy

X 1
BepHa IIPOoIIOpIIHA ;l=iz'v T. €. OMHOUWLEHUE ﬂﬁyx npou3IGRJIbHbLX 3HA-
2 1
YeHuil apzymenma pasno o0pamHuoMy OMHOULEHUIO COOMECMCMEYIOULUX
snavenuil ynxyuu. C 3TuM cBA3aHO HaspaHue (QyHKUuMM — obpaTHas
OPOIOPIHOHAJIBHOCTE. CkauaH ¢ vk.com/material100
B moBcegHeBHOH JXH3HHM MBI 9acTO BCTpedaeMcdA CO CJAVHAAMH, KOT-
Aa 3ABHCHMOCTE MeX Ay IlepeMeHHBIMH ABIAeTCH UﬁpﬂTHGH nmpornopiHuo-

HaJdbHOCTBID.

Hanpumep:

1} epemMd { 4, KOTOpOE ABTOMOOMIE, IBHTIadACE O CKOPOCTRIO U KM/ 4,
JATPAYHMEAET HA LOyTh, paBHbIE 450 KM, sBRiuHcagercs no dopMyie
450

, T. €., 3@aBHCHMOCTE { OT v ABJAeTCA 00paTHOH NMpPONOPIHOHAIBL"
HOCTBIO;
2) macca m Kr MyKH, KOTOPYVH) MOMHO KYOHTBE HA 8D p. 10 meHe 712 p.

1)
34 KRJIOrpaMM, BEITHCIIAETCH IIO 'IZIJGPMYJIE m = T’ T. ¢. 3JABACAMOCTE 1L OT

T ABJIAETCH DﬁpﬂTHﬂﬁ MPpONIoOPIHOHAITBHOCTERD.

I 12 el
ocTpouM rpaduk (PyHKIHHA Y = —e Jna sToro HAUEM 3HAYUEHHA U,

COOTBETCTBYIOIIHE HEKOTOPBIM IIOJOMEHUTEJIBHBIM 3HAYEHHAM H IIPDOTHBOIIO-
JOMEHEIM HM OTPHIIATEJBEHEIM 3HAYWEHHAM X.

x 1 1,5 2 3 4 153 il 2 12
y 12 3 6 4 3 2.4 2 1,5 1

46 MUELEERE PauvonanbHble apobu



x e | 8B | -3 -4 -5 6 | -8 -12
y S | el | | od 8 | B2a | = |L15| =i

DTMETHM B KDDpﬂHH&THDﬁ NJI0CHOCTH
TOYKH, KOOPAHMHATHEI KOTOPBIX VKasaHEl B
rTabaume (puc. 3).

BriscHuM HeKOTOpbIE 0CODEHHOCTH Tpa- 8+

12 :
hura dyvEHEKIMHN Y= i Tar wax uwmeiao 4405

HYJIb He BXOZUT B 00JacTL oOnpejeleHHs
dbyaEIMH, TO Ha rpaduxke HeT TOYKM ¢ ab- Tt 01147812
camuccoii 0, T. e. rpaPMK He IepeceKaeT d [—4
ock I, Tak Kak HM IPH KaKOM X 3HaUeHHE -8
{/ HE PABHO HYJ10, TO rpaduk He nepeceraer —
oCE X. TOJ0KUTENLEEIM 3HAUEHHSIM X COOT- 12
BETCTBVIOT MOJAMKHTEIbHBIE 3HAUEHHA .
Yem Oogiblie 110J0MUTENBHOE 3HAYeHHE X, Puc. 3
TEM MEHLINEe COOTBETCTEVIONISEe 3HAYCHUE If.
Hanpumep,

ecan x = 10, 10 y = 1,2;

ecan x = 100, o y = 0,12;

ecin x = 1000, To y = 0,012, : 8

SHauuT, 4Yen 0OO0JblIE IOJ0MHTE/Ib- AN
HaA abcrucea TOUKH rpapura, TeM Ommme | 15| gl 4 R v
aTa ToUYKa K ocH abcomcce. IIna mocrarodu- -
HO OOJBIIHMX 3ZHAYEHMH X 3TO PACCTOSHIE -
MOMET CTATh KaK VIOAHO MankiM., HYem —4
OMMKe IOJORHTENbHAadA abcmHcca TOUKH \ | g
rpapura K HYJAH, TeM 00JIbIIE OPJIHHATA 3\
oroi Touxku. Hampwmep, 4'|~-—12--—

ecan x = 0,03, to y = 400; =T =

ecan x = 0,0001, ro y = 120 000. Puc. 4

Yepes oTMedernHnIe TOYKW (puc. 3),
OpoORedEM Be ILIaBHLIe JTHHHH: cHauaJa |
COBNMHHM ILIABHOH JHHHEH TOYUKIM ¢ I10J10- _i
MUATETLALIMA aberiiccamu, 3areM — Tod- | Y= -
KH C OTpHOATeJbHBIMH abcumccamu. Ilo- :

12 :

ayauM rpahur QyHKIHKA T (puc. 4). - 4

JdroT Tpa(hMK COCTOMT M3 ABYX BeTBeH, '
CHMMETPHYHBIX OTHOCHTEJIBHO Hadana Ko- —_—12-—~‘-‘3--—4-—-'l|7I T

T

|

Y

.com/material 100

|
II
/
o |
o
|
T
o0
|
Py
(3=
Il
=Y

=
|
]
oG
|
| =
=]
y=]

opauHar. OaHa W3 2THX BeTBeM pacoJo- i —4
JKeHa B NMepBOH KOOPAMHATHOH HeTBepTH, - g1
a japyvraa — B Tperbeil. Taxoil e BHJ el B

umeer rpamr QyHKIIHN y=g 1P J1HY- i
Gom K = 0. Puc. 5

§ 3. MNpow3segeHne n 4actHoe apobewn A7
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Ha pucyare 5 Ha c. 47 nocTpoeH rpadHuK (PYHKIHH Y = —%.

On Tak

12 .
e, Kak 1 rpaduy QYHKIHA Y = —, OpeacTaBIseT coDoil KPHUBYH), COCTO-
X

AIIYH M3 IBYX BETBEH, CHMMeTDHYHEBIX OTHOCHTeJBEHO HaYala KOoOpIHuHAaT.

#

1
Omnako B orauume oT rpadmxa QyHKUMN Y = —, OHHA M3 HUX JIEKUT BO

'padpur pyHREIAH y=% opH AwboM £ < (0 HEMeeT TarkoH He BHI,

BTOPOM, a Apyraa — B YeTBEPTOH KOOPAMHATHOH YeTBepTH.
12
9T0 U rpaduk QyHKIHHA Y = s

Kpusyio, asasomyoca rpapuxoM obpaTHON IPONOPIHOHATIL-
HOCTH, Ha3LIBAWOT 2unepbosou. I'mmepbosa COCTOMT H3 [ABYX

BeTBel.

YnpaxHeHus

181. @yuErnua 3agana popMyJaod Yy = 4 IlepegepTuTe B TeTpass TabiaH-

IV ¥ 3aroJHUTEe ee.

%

Cxauan c viccom/m

x —4 -0,25 2 5 16

¥ —4 0,4
182. ObpaTHas OTPOOOPIHOHANBHOCTE 38J4aHA (POPMYION I = 229, llepe-
S X

YepTHTe B TeTpalb Taﬁﬂnuy H 3aIOJHHTE eeé.
x -1200 | -600 76 120 1000
i —0,5 = 0,4

183. lIpuraacek co CKOPOCTRIO U KM/4, [Ioe3] IPOXOIHT paccToAHHEe Med-
oy ropogama A u B, pasHoe 600 BM, 3a t u. Banumure dopmyay,
RLIDAKATONIYIO0 3aBUCHMOCTRL: &) v oT §; 0) ¢ or v,

184, O6paTHad TPOTOPIHOHAIBHOCTE 3afaHa (OPMYJIoH Y= )

1) Haiipure 3HaueHwe GyERUNHE,

10

COOTBETCTBYIOLIEE 3HAUEHHIO
aprymernTa, parmomy 100; 1000; 0,1; 0,02,

2) Onpegennrte, npuHAAJEHKUT ¥ rpahuky aToi QYVHKIIMH TOYKA
A(—0,05; —200); B(-0,1; 100); (400; 0,025); IXH00; —0,02).

NEEER

PauuoHanoHblie apobw

aterial100



185. M3gecTHO, 9TO HEeROTOpas (QYHKIIHSI — |7
00paTHAd NPOOOPIHOHAIBRHOCTL. Jagaii- |

e eg (QopMyJ0Oi, 3HAH, YUTO SHAYEHMIO 8
ApryMeHTa, PaBHOMY 2, COOTBETCTBYET 6

4

2

|

]

3HaueHHWe (QYHEOWH, paBHoe 12.

186. I1a pucyaKe 6 mocTpoeH rpauE QVHE-

M, 3aga”HHoit gopmynoi y=§. Haifi- [6 —47-2]

Ry

AuTe 10 rpadgury: =] TT2T4T6T8-

a) 3HaYeHHe I, COOTBETCTBYIOIIee 3HaAYe- 3
HWI0 X, pasnomy 2; 4; —1; —4; —b; M4

I
6) 3HaueHHe X, KOTOPOMY COOTBETCTBYET H"1l -6
aHavcHwne Yy, parnoc —4; —2; 8, 8

187. llocrpoiire rpadur dyHEIHE, 3a08H- | m

Ho# (hopmyoit y=—- Haiipure no
rpadury:

a) 3HaUYeHHe Y, COOTBETCTBYIOIIee 3IHAUCHHIO X, paBHOMY 4; 2,5;
1,5; —1: -2.,5;

6) 3HaYeHHe X, KOTOPOMY COOTBeTCTBYeT 3HadUeHHe Yy, paBHoe 8; —2.

Puc. 6

188. IlocTpoiiTe rpapuk (pyHKIIHH:
9 1 CradaH C ﬂ(.mm;'n’uate.r:‘almo

: —_ 3, 4, . s 9
a) Y= 0) Y= B Y= N y=—= A ¥Y=5i0 y=—p_.

i 6
189. ITocTpoiiTe rpadhur GyHEROUH Y = U, HCIONB3YA €ro, pemmre
6 6
VpaBHEHHe: a) = 0) ot g 6.

190. Pemnre rpatdhuyecKy ypaBHEHHE: 8) E=xz; 6) L
X X

BEEIACHHUTE, CHEOJILHO DEIH'EHHﬁ HMeeT YPABHEHIE:

&k k
a) ;:xz. rae k > 0; B) ;=I3. rae kB > 0;
k 2 k .
0) ;:I.l"ﬂ&k{ﬂ; r) ;:xﬂ, rae k < 0.
1) Pacupegenure, KTO BBINOJHAET 3ajJlaHWA a4) M T'), a KTO — 3aja-

HHA 0) ¥ B), H BEINOJHHTE HX,.
2) IlposepbTe apyr y apyra, BepHO JH HOCTpoeHbl rpadmen (PyHK-

Wi it
IT =

3) O6cyauTe NPABHJIBLHOCTE CAEJAHHEIX BBIBOJOB 0 YHCJIe pelleHHH
VPABHEHMH.

§ 3. MNpowasegeHne n 4acrtHoe apobewn 49
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- I‘IJ !2& 40 iﬁ{] U, KM /Y- /
1 | | | O S . |
Puc. 7 Puc. 8

192. IlpaMoOyronbeHbBIH NApAILIENeNnIe] 0 CTOPOHAMM OCHOBAHHA 4 CM
n b cv w BLIcoTol 20 em mmeeT o6Teém, parawntii 120 cw®, Bripaswu-
Te GopMyJIoH 3aBHCHMOCTL b OT a. fABaAeTcA JH 9Ta 3aBHCHMOCTD
00pATHOH IPOOOPUHOHAABHOCTEI? HKaxosa ofnacrs onpeselleHHA
aroil pyraxkmuun? ITocTpoiiTe rpadmi. CxauaH ¢ vk.com/material100

193. 3amaiire GopMyI0H 00paTHVIO TPOTOPIHMOHAJLIIOCTR, 3HAA, UTO of
rpauK MPOXOAUT Ueped TOUKY:

a) A (8: 0,125); 6) B[j 1%‘ 8) € (—25; —0,2).

194. Ha pucyHre T nocTpoeH rpadgHe 3aBHCHMOCTH BpeMeHH, 2aTpadH-
BAEMOI0O HA NYTE M3 OVHETA A B nyvHEET B, 0T CKOpOCTH [BHAEHIIA.
C momommno rpadhrKa OTRCTRTC Ha BOMTPOCHL:
a) Ckonpko BpeMeHH norpebyerca Ha nyTh U3 A B B npH cKOpocTH
aem:xkeansa 80 km/49? 25 km/u? 40 KMm/qa?
6) C kakoil CKOpOCTBID HAJO ABHUraThesH, 4T00bI jloOpaThca M3 NyH-
kKTa A B myHKT B 3a 1 u? 3a 4 u? 3a 8 u? 3a 16 u?
B) KakoBo paccrogHne Me:KJy OVHKTAMH A u B?

k
195. Onpegenute 3Eak uynucaa f, sHas, 4yTo rpadur HYHKOHE Y = — pac-
X
MMOJOAEeH:

4) B NepBoil ¥ TpeThell KOOPJAMHATHLIX YEeTBEpPTHAX;
0) BO BTOPOIl M Y4eTBEPTOH KOOPAMHATHBIX HETBEPTHAX.

196. Ha pucyake 8 moctpoen rpaduk ogHOH U3 cIeAVIOIIHX (DYHKIIHI:

b 3 3
1' y:_; 2- UZ_; 3- y=; 4. l'._;'=

H|w

Yraxure oTy QyAKOHIO.
50 Maea | PaunoHanbHblie apobn



197. YeTaHOBHTE COOTEBETCTEHE MERAY (QVHKIHIMHE W HX TpaduKamMa

(puc. 9).
6, iy ! e
a) y=;‘ ﬁ) y_ﬁx* B) y_ x! I‘) y_ ﬁx-
18 yh 2. A
/
/
! SEEE,
0} 1 X 011 X
i
\
3 yi 4 y
1 |
e 4 :1 _q'.;: —_— _{f‘_' I_F
Puc. 9 H

1
198, Moka:xuTe, 4TO IPH BCeX OOIYCTHMBIX 3HAUeHHAX IepeMeHHBIX
sHAYeHMe ApodK He 3aBHCHT OT SHAYEHHH 3THX IepeMeHHBIX:

a) 5(x— y)° 6) (3¢ — 6y Y
By -3x)%’ 42y %"

199, (Baduua-uccaedosanue.) Ilpn Kaknx sHadeHUsx ¢ uw b geaAeTcA

TOAASCTBOM pPABeHCTBO

Bx 431 " + b ?
(x— 8)(x+2) x—h x4+ 2

1) ObecyauTe, Kakue npeobpazoBaHMA HAJA0 BBINOJHHTE M KaKHM
VCJIOBHEM BOCHOJB30BATHCH, Y4TOOLI OTBETHUTH HA BONPOC 3alauM,
2) BeimonauTe HeoOXoAMMBIE MpeodpasoBaHHA, COCTABBTE CHCTEMY
VPABHEHHIH M peluTe ee.

§ 3. MpownzeegeHne n H4actHoe apobein

CrauaH ¢ vk.com/material100
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n

200. YopocTHuTe BHIpaXeHHe (

3) OTBeTbTe Ha BONpPOC 3aJJaYH H NPOBephLTEe MOJVYEHHEIH OTBeT.

1 12 ),x+7
x+2 x-2 4-x2) ' x-2°

KOHTpO/bHBIE BOMNPOCHLI U 3aAaHUA

Cdhopmynupyiite npasmna yMHOXEHWA 1 AeneHns apoben.
Chopmynupyinte npasumno Bo3epegeHwna Apobn B CTeneH.b.

Kakan ¢yHkuma HasbieaeTcs 0BparHOn NponopuMoHanNbHOCTBIO?
B kakux KOOPAWHATHLIX YETBEPTAX pacnonoxeH rpaduk GyHKUMm

y:%npm E =07 npu £ =2 07

ﬂ.ﬂ-.ﬂ- mex, Kmo Xxoduem s3Hamb GonbuLe

CrayaH ¢ g.cumg’materialli}ﬂ
9. Npeancraesnenne apodu B BUAE CyMMbl Apo0en

CyMMy ABYX palMoHAJIBHBIX Apobeil, KAK HM3BECTHO, BCerja MoO-

HO TIPEJCTABUTh B BH/E HECOKPATHMOH ApobH, ¥V KOTOpPOH YHCIHUTENb H
3HAMEHATeJb — MHOTOWJIEeHEI ¢ epeMeHHBIMH HJIH 4YHucia (B YacTHOCTH,

yucsao 1). ObpatHasa sajaua — npejcTaBjleHHe ApodH B BHJE CYMMBI
ABYX Apobeil — HeompeaeJTeHHAaA.
4x%-16x+1
Tak, sanpumep, Apods ——FZ  MOMHO TIDEACTABATE B BRAE CYM-
MBI (MM pasHOCTH) ABYX CJaraeMblX pasHbBIMH crnocobamm:
2 2
4x 1!3x+1=4x2+1 lfx=1+1 lgx;
4° 4x 4x 4x
4x®-16x4+1 4241 16x 4x*41 4
4x* 44 do® 4x° x’

Boobuie sagaua npejpcraBieHusa Apobm B BHAE CYMMBI aApobeil mo-
nycKaeT CKOJMb YyroAHO MHOTrO pemneHHii. [lelicTBuTensHO, ecaH Tpebyer-

a o
CcA IIpeJCTaBHTE ,II])DE'B 5 E BHIe CYMMBI OIBVX ,I[[}DﬁEH, T B Ea4dYecTBe

c
OOHOI'D U3 CJaraeMblX MOMHO B3fATH HNPOH3BOJABHVIO ,Ep(}ﬁb =

52 laea | PaunoranbHbie apobwn



Torga apyras Apob6s GyeT paBHA PA3HOCTH - —

&
5 g’ T € paBHA Apobn

ad — be
bd

Ina npencraBiaeHnsa Apodn B BHAE CYMMbI Apobeil MOMHO BOCIIOJIb-
30RATRLCA Memodom Heonpederéunblx Koappuuuenmos, Pazwacnvm ma
OpuMepe, B 4Y€M COCTOHT 3TOT METO[.

Tx i
II e 1. ITpenc B r 3
I]IIM ]_:I []E‘,El;[ TABIIN ,Eﬁ'p() 1B (x—.'i](x+a1} B BH,D;E E}, MMBI ,E[pOGE‘I’I co
sHAMeHATeNAMHE X — a8 1 x + 4.
p HomycTHM, 49TO
Tx i b

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

CnoxuM apobGH B mpaBoii 4acTH pABEHCTBEA:

a n b alx—4)+Hx—3) (a+b)x+(da—a3b)
x 3 x=4  (x Bx+4H  (x x-4)

I[MTonyuaem, uTo
Tx {a—+b)x+(4a— 3h)
(r—x+4  (x-3)x+4) CxauaH ¢ vk.com/material100
JTO paBeHCTBO OVEET TOIECTBOM, ecnu a + b = T u 4da — 3b = 0.
Pemwr cucreMy yparAaernwd

[a+b=T,
14&—3&:0,

Haiiném, uto a = 3, b = 4,

CremgoBaTenabHO,
Tx 3 4

-1 <

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

I[Ipueegém Tenepk NpUMepsl 3ajiad, NPH pPelleHMH KOTOPLIX HC-
NOJIL3VEeTCHA NpejacTaBieHue Apodu B BHAE CYMMBI IEJOr0 BbipasKeHHUHA
H Apo0H.

IIpumep 2. IHafizéeM Bce mapbkl HOETIBIX YHCEJ, YIOBJIETBODRAIOIOHE
VpaBHeHUw x — xy + 3y = b.
» Bripasum 13 ypaBHeHHHA IIepeMEHHYH) X Ueped ¥:
5 -3y 3y— b

x—xy=5—3y,x{1—y)=5—3y,.:-:=1_H, =

[Ona tex, KTO xo04eT 3HaTe Donslwe 53



dy—5
1
_3y-8-2 3Bp-1)-2 3(-1) 2 o _

T y-1 y-1 — y-1  y-1 y-1

Brigenne us gpobn LEeJVH YacThb, HOJVYHM

X

[}

2
3HaueHHe ApodH ~—7 ARMACTCA TIEJNLIM WHCIOM TOT/IA W TOJLKO TOT-
—

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

Orcrwopa y = —1; 0; 2; 3. Beluucnas COOTBETCTBYIOLIEE 3HAYEHHUE X,
MOJaYyHacM MCKOMEIC TTaphl Teldwx gnces: (4; —1), (5; 0), (1; 2), (2; 3).<

Hpumep 3. Haligém, npy HakMx 3IHAYeHMHAX 1 3HAUEHHE [podM
n* - 2n-10

5 ABRJAeTCA IeJBIM YHCIOM.
n

2_92n-10

» IlpexcraBum apods £ B BH/E CYMMBI MHOTOYJIEHA U ApobH.

=

Ilns 9roro mMHOTO4YIeH n° — 2n — 10 pasgenuM HA OBYVYIEH n — 3.
HEJIEHH'E! BEITTOJHHAM ¥TOJRKOM aHAJOT'HYHO TOMY, HAaK BEIINOMHAETCH
JeJdleHHe HATYPRAIBHBIX YHCes.

n®—2n-10 |n-5

- n? =Bn n43 CrauaH ¢ vk.com/material100
3n-10
3n—-15
51

IMonyuaem, 4To 4acTHOE PABHO 11 + 3, 4 OCTATOK PABEH 5.

SHa4UT, .
n®—-2n-10 = (n — 5)(n + 3) + 5.

OTcioma

)

n—2n-10 5

R0y gy B

n—>5 n—>b

Suauenue ABYUJIEHA 17 + 3 OpH JAODOM IIeJ0M 72 SABRISETCS ITEJIBIM
UHCTIOM.

=

3HaveHue Apodn ABAACTCA TEABIM YWHCJTOM TOrAa W TOABKO

TOrmA, Korpga n# — 5 pasno 1, —1, 5 uou —5.

n®—2n —10

3naunuTr, Apods —

NPpHHUMAET IeJible 3Ha4YeHWA Npu n,

pasaom 0, 4, 6 u 10.
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YnpaxHeHus

201. ITpu KAKHX 3HAYEHHUSX a W H PABEHCTEO

G _a i b
(x—1)}x-2) x—-1 =x-2

ABJAETCH TOMKIAECTBOM?

5x—1
(x+4)x —2)

IMpencTarnTe ApobL B BHJE CYMMEI JABYX ApoGel co 3Ha-

mMeHaTenamMu ¥ + 4 1w x — 2.

B BHJAE CYMMBI ABYX Apobe#l co 3Hame-

.rz—

gaTenamu ¥ — 1 1 x + 1.

Y oar e a’-4da +1
204. Buiacunre, MPH KaKUX TEALIX ¢ Apo0nL — 5 UPMHHMAET IeJble
3HaUeHHWA, W HAHANTE ITH 3HAUYEHHA.
205. ( Jaa pabomwvt 6 napax.) 3Had, 4TO m — I[eJ0e YHACI0, HaHIHTe
Ledble 3HaYeHUHA Jpodu:
) m® —6m+10 6) (m—4)*
m-3 m-2 °

CrauaH ¢ vk.com/material100

1) O6cyaure, Kaxkne npeobpaszoBaHMAa HALO BRINOJHHUThL, 4T00Bl HAMN-
TH TeJble 3HaUeHHA ApobH.

2) PacnpeenuTe, KTO BHINIOJIHAET 3aJlaHMe a), a KTo — 3ajaHue 0),
H BBIINOJIHHTE HX.

3) IlpoBepeTe Apyr y Apyra, IPaBHJBHO JIH BBEIIOJHEHBI mnpeobpa-
30BAHHUA M BEepPHO JIM HalJeHBl HeJsle 3HaueHnA japodu. McecnpaswsTe
3aMedeHHBIE ONTHMOKH.

206, HalinuTe BCce mapbl LelBIX 4YHCel, VIOBJIETBOPAIIINE YPABHEHUID:
a) bx + y — xy = 2; o) xy —x +y = 8.

& xZ—6x+1
Haiimure Bee Tourwm rpathuxa dwHEKDIHBE Y -l ¢ OeIo4uc-
% —

JIEHHBIMH HOOPJHMHATAMM,

208. HoxaxxuTe, 94TO TPU AWO0M HEJIOM &, OTIAHYHOM OT HYJIS, 3HAYEHHE
= 2
Bu+6

a® +

aApodn He ABJAeTCA IeJdbIM YHCIIOM.

209. Hafimmre Bee maphl HATYPATLHLIX YHEET ¢ W b, CCTW W3RECTHO, 9TO

1
CYMMa DﬁpHTHHX HM YHCEeJ PpaBHA T

Insa 7ex, KT0 xo4eT 3HaTh Donblie 55
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-------- o 3x°— + 6y *® —
210. Iafinre sHaueHHe APOGH —- x"l_‘; Y, ecam "r—r—!"'~=2.
y y
+2b . 3bY
211./Buan, urto Z = =11, maiigure 3HayeHue apobu {HF—J_]A
1
nDﬂDﬂHHTEHhHhIE ynpaxxHeHunsa K rnaee |
K naparpadgy 1
212, IHaiinuTe 3HaUeHIMe IPOOHM:
a) 514172 6) 37% 1111
10’ a0
213. Paccroszaue mexay ropogamu A u B pasao 600 kM. Ileperiil noesq
BEIIIIeST 13 A B B ¥ meén co ckopocteio 60 km/4, Bropoil moess BEI-
mena u3 B B A Ha 3 u moa:xe, 4eM IepBhIH H3 A, U II&I CO CKOPO-
CTEHY LY HMJ.-"rT-I. H()E‘i‘],[l;éi BCTRETHIMCE 9EPES T u oocae BBIXOOA IIEDBOTO
noeana. BripazuTe v depes {. IlaBauTe ckopooTh v Opu §{ = T; IIpH
t = 6.
214. HafizuTe AONYCTHMEIE 3HAYEHHA MEPEMEHHOH B BHIPAKeHHH.
Sx— 8 9 12 CkauaH ¢ vk.com/material100
a N B - ] =y
) 755 ) AT N -5
37 2+ 5 4h
0) 2 T 'EH_‘]; e) .
2y —T -8 ly — 2
215, CocrarnTe Kaxyio-mubo gpodn ¢ TepeMentoil X, KOTOpas ¥MeeT
CMBICJI IIPH BCceX 3HAUEHHAX IIepeMeHHOH, KpoMe:
a) &= B) x = -3 HX = 3;
1 1
) x =0 m x = 3; r]x:—EHx:E_
216. ¥Yramure obmacTn onpeeeHusa (QDYHKITHT;
1 3x A o |
_ . - . y = ;
8) | x—2 0) y x4+5 B) ¥ 2x— 6
217. CoxpaTruTe IpodE:
a0al) a0
a) Tor° 6) 5
218. Coxparture gpods:
(Ba—3cP (a® — 9y 81 —1 5a° —3ab
a) ———3; 0) 5 B T P) = —orr 2"
O9a" — 9 (3—a) y— 4y a”—0,366
Maea | PauuwonanesHbie apobw



219, Coxpature apodh;
a*—4a+4 & +4ab+4l

a : 3 B 1
) @ +ab-2a—2b ) a® +8b°
6 — Bay + dx — 2y 27x% — "
6) r) . =
95 | 12x | 4 182 | 6xy 2y
220. BrinoJIHHUTE COKpAIEHHE:
pe_ 5 41 —2)— ylx—
a) = . g) W 2; yix z}z;
B +1 ay— z)"— x— z)
33 o 2
33 _ b
6) X 1 . £) aib +1) {a +1)

P T a(b 1) -blal1) '

= InepeMeHHBIE X H Iy 3AMEeHHTE

317 + 5xy

coorBercTBeHHo Ha kx u Ry, rge B 2 0, To noayuuresa apods, TO-
JJAECTBEHHO paBHAS NepPROHAYAJIBHOIM.

221, MoxasKuTe, 9TO ECJIU B ApoOH

222. HzpecTHo, uto a — b = 9. HaliguTe 3Eavenre mpodi:
36 108 (5a — 5p)° a +ab+
a) ——=3 6) — B ———(——3 I

. a b e CradaH ¢ vk.com/material100
223. loxakHTe, UTO eClIH . A0\ b = c.
a

K naparpady 2

224, ¥YupocTHTe BLIpasKeHHeE:

x*-2x 4x-9 a® ¥
a) x-3 _x—3’ B) ;f—hz_{_ﬁz—az‘
¥ -10 54 f£-2x 2y-y
R N ag g

225, llokamwuTe, 9TO [AHHOE BLIPAMEHHE TOMIECTBEHHO PpPABHO MHO-

TOYICHY:

a) (y— by y=b 8) x?—y? x+y .
y—b+1 y—b+1 r—-y—-1 y-x+1
6) (a+ x) - 2a+ E.r: r) bzgc“ 2 2(-!:-—3::.'}.
g+ x—2 a+ x-2 b+3& -2 2-b-3c

— a
226. JokaxuTe, 4YTO eCcIl IPABHIbLHAA OOBIKHOBEHHAS Opodb , Heco-

KpaTuma, TO .I[pﬂ'ﬁ"ﬁ. JOIOJIHAIOIIAA €€ 0 eJHMHHILbI, TaKyKe Heco-
KpaTHMA.

_D.LJ:H__HIHI.']IH.H-,HI—q-:' ‘-‘.-'1’Ii_-q-i'4"H|_—:'HLﬂH K rmaee | 5?
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227. TIpy KaKWX HATVRAILHLIX 7 SABASCTCH HATVRAILHEIM
p YP ¥p
YeHHe BBIpa:KeHHA:

. e e 2
n+ 6 an —12 a6-n
a 3 6) — B) ——7
} n } n H } ”3
228, HananTe amavende BWIPAMKCHWA, 30afA, UTO J-;= a:
X+ y x—y y X+ 2y
a) ; 0) ; B) =3 r) :
¥ y x X
229. 3raq, uro x;y =3, HaliiuTe 3HAYEHHEe BbIpAKeHMA:
x y xX-y y
a) —: 4] - B) ——; r) =.
} yi } x4 y‘i ] y k] ] x
230. Brinonnure jpeiicreue:
36 —56 -1 5b-3 14c A4y
a =k 5 B) — s
) Fy by ’ ) &y i Th
6) u""—u—l_xz—l_ r) 02—x2_1~—x
f.la.l" I.'l'.,'(';i ’ {,‘ERP ('S.TB ’

231. TlpencrarnTe B BRUC ApoOH:

x—y ab—ac + be

x H B) d— ——;
a) 2 R 4 ) a+hie
1+mn 2 2 a’-b?

6) m+n- - r) a“*-b" - g
n a+bh

232. ¥YnpocTHTe BLIpaxKeHHe:

mn+l mn-—1 x+ da a—4x
a) m +n tm—n’ 0) 2a+3 3a—3x"

233. YupocTuTe BHIpasKeHMNE;

2y* -y 2% +y 1
a) 2 1 2 1 2 1’
F=pt—= Wyt ==
4 4 4
Ga 8
6) =

2,5¢° -0,64 6a 3.2°
234, Joka:xuTe, 4TOo IPH BCeX MTONYCTHMBIX 3HAYEHHAX
SHAYEHHWE BBIPAEECHIIAI PABHO HYAH):

1 1 1
(@ —b)b—0) +{r.'—a](a—b] +[h—r.-}{z.-—a}'

aea | PauwoHansHsie apobn

HACTOM 3Ha-

Crayad ¢ vk.com/material100

nepeMeHHBIX



235, ¥YopocTATe BRIpajeHnHC:
5 4y —18 1 1
) 1 y —18, 7 2

a o £ o s |- 5
) y-3 y+3 ' -9 ) x+y)’ x*-y’ (x-p)
2a 5 4a%+9 4a® + 3a + 2 1-2a

0) +oe————— a) 3 —y ;
20 4+3 3—-2a 4a<—g a’ -1 a=—a+ 1
4dm 2m+1 2m —1 x—y 3y 1
. - + 5 - r
B) 4mr—1 6m—3 4m +2 e) L2

2rxy+y? xP-yd  x-y

236. JoxamxuTe, 4TO TOMJECTBEeHHO PABHBI BRIPAMKeHHA

ax |by = bx—ay u &+
{a—-blix+y) (a+blix—y @ - B
237.| Yupocrure BBIpaskeHue:
1 N 1 " 1 .
ala B)la ) BE oMb @) cle ale &)
2 2 2
+ : - :
x —y)x —2) W-—xMy 2 (z—xMz—y)

6)

238, IlpeacrarsTe APOOE B BHAE CYMMEBEI MJIH PAas3HOCTH IIeJIOT0 BLIpa;ie-
HHA H JIpodu:

2 . 2 L a2
2 -3x+6 y? 4+ 5y—8 & +Ta+2 B0
—_— - B) —m T mR-—yk.com/material 100
&) =3 0) y+5 ) a8 ) b—3 ;

239. IIpu KAKOM SHAYEHHH d TOMJECTBEEHHO PABHDLL BhIPDAMIEHMH!

2x i 2x a

a) x+3 H 2—’_.Jc+3’I R) 3—-x H 3 x_z’
x a x4+ 2 i

. —-1%

6) 5H1+x__5, ¥) 5 B2 17

240, IIpeacrapsTe ApodE B BHAE CYMMEBI HJIH PasHOCTH LIeJION0 BLIpa;e-
HHA 4 apodu:
Sx — 2X
a) -

x+27 ) x-1 5 x 2-x

241. IIpy xaKkux OenslX 7 3HaYeHHe OpoOH ABIdeTCH IIeIBIM UHCIOM:

kridl " = Aol z e
t" 21 13, (rt—38)°, an | in o
a) n g 5) n ' B) n+2’ r) n—4
242. Halinure Takde sHAYEHHA ¢ ¥ b, IPH KOTOPEIX BEBIIOIHAETCH TOMK-
IecTBO:
a) bx ol e B
(x —2)x+3) x-2 x+387
6) bx+ 31 a b

(x -BNx+2) x-5 x+2°

rg'__iul:qr:||—|:'|Ii':'.ll—.HI—.'!-._—:- yrnpaxHeHAa K rnage | 59



K naparpacdy 3

243. YupocTHTe BRIPAIKEHHE:

u2+ax+ah+hx a® - ax— bx+ ab

2 2

a) ’
a“—ax —ab +bx a“+ax—bx—ab

6) Jz—hx+a:r—ah _x2+h:c+ax+ub
2ibx—ax—ab 2-bx_ax4ab’
244. Mokra:xute, uro eciu m = o, m = 0 u n = 0, To 3HAUYEHUE BhIPa-
2 (1 1Y m?int .
HEeHHA —IL——— ————y He 3aBHCHT OT 3HAYeHHH IIepeMeH-
mn ‘'m n (m—n)
HBIX.

@Hﬂﬂamwre, gTO TIPW J000M TeJTOM @ W JIpoOHOM X 3HaYernHe RBEI-

pivEeHHA
2 v
[a_u +x‘3]‘ 2_u+ 4a ]
a+ x x a—x,

ABAAETCA YETHBIM YHMCJIOM.

246. Mora:xuTe, uTOo OpH aOGOM BHAUYEHHH X, OOIbINeM 2, 3HAUEHHE
BI:I]']EIH{,EHIIH

¥4+1 4 "| *+1 x%2-5x+3 CkayaH ¢ vk.com/material100
2x x+ 3

T 2x
ABIAETCA OTPHIIATENBHBEIM YHCIIOM.
247. ¥upocTHuTe BRIpAMKEHHE:

ab (a+b
ab -a-b|;
a) +a+h|ka—b ]

P -xy AT y
0) [1'2+xy y+y x—y+x—y
1 2 1 4a° + 4ab —b*
B - : ; ; * .
) [(2a—f:)"+4a“‘—h4+(2a:—h)f3j 16a

4 (1 1 2
- 4.( —oib o ]
(c—2) (c+2F €-2°% c%2-4)

248, ¥npocTHuTe BRIpAMKEHHE:

dxy ; L Axy s
a) (I—- x+y"}" y] (I t e y]y

,

6) [a—l_zﬂ2+1]:[1— 1 ]

l1-a 1-a
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249, JTlokamuTe TONJICCTRO

1, _6g 2 __i_(pz+4rr!+1]
p-29 4Af-p p+2q¢  2p \ p®-44° '

250. OnHo HW3 TOMAECTB, MOPHBEIEHHBIX 3HAMEHHTBIM MATeMaTHKOM
XVIII B. JI. DitnepoM, BRITIIAJHT TAak:

B o3 +[ b(2a® —hﬁ}]ﬂ | [ a(d® +219) ]3
Al 400 | | AL AT
a

b a® —p*

HloraxxuTe ero.

3 2 2, 2
—2ab+=b

2t T e
Lilp 15,1,
4 9 4 2

He 3aBHCHT OT a | b.

252, IIpeacTaBbeTe B BHIE PANHOHAIBHOH APOOM:

yz a—x x
x— = + 1 1
y—z, a a-—x, z
B — B ee—ars B) ———; r) ——.
y_ 2 arx__«x $5 3 1 Cxaliay ¢ vk.com/material100
X —=2 a a+x 1 1
14+— 14—

X X

253. Ilpy waxkWux 3HavYcHMAX X UMCCT CMBICT RLIPAMKCHWC:

1 x

x—2 x+2, 1 9
a) o 6) —
_xz -4 1—11-

x

254, Tpu BA3AIBIIMIBL IIOAYIHIM OJHMHA-
KOBRIC 3aKa3hl Ha W3TOTORICHWE CAJl-
theror:. Ileppad M3 HHUX MOMKET BLI-
IOJHHTE 38Ka3 38 8 4, Bropad — 34
9 v, a ux yuennta — 3a 12 o, Owmn
00beTHHIIN 38KA3LI H CTAJTH BLIIIOJ-
HAThH MX COBMecTHO. Yepes CROJIbKO
yacor pabora OnLTa 3axonvcHa?

255. ApTOoMOOIIIE NIpoexanl oT DVHKTa A 1o nyHrTa B. Jlo nmyaxta C,
HAXOJAALIErocH B CepejlHe IIyTH, OH exal co cropocThio 60 Km/u,
a gamee u3 C B B — co cropocteio 80 xm/u, Hafizmre cpemniomn
CKOPOCTh ABTOMOOHMIA HA BCEM IVTH CIeJOBAHHA.

JdononHurenesHele ynpaxHeHns K rnase | 61




Esﬁ.iﬂ()RaHﬁHTH, aTo eCJIH £ ABIIAeTCS CPReIHIM rapMOHAYECERM ITOJI0-
HKHTEIBHBIX YHCeJI d M b, IpHIEM @ 7 b, TO BepHO pPaBeHCTBO
1 1

1
z—q t z—b_§+

I

257. HagectHo, uto Toura P(—9; 18) npupagmexuT rpadury PyHKIIHH,

% i k "
gajanHoM hopmyaoit Buga Y= —. HalizuTe sgauenwme k.
X

258, TlpuuagaeykuT a1 TpaPury QYAKIHHA Y =1_- TOYKA:
a) A(40; 0,025); 5) €[0,016; 61];
6) B(0,03125; 32); r) D(0,125; 0,8)?

k
259. UssectHo, uro rpadmr (DYHEOUHE Y =— OPOXOLHT Yepes TOURY
X

A(10; 2,4). ITpoxoauT nu rpadur 210l GYHKIHM Yepe3 TOUKY:

a) B(1; 24); B) D(=2; 12); n) K(5; —1,2);
6) C(-%: -120); r) E(-10; -2,4); e) M(-2,5; —0,6)?
b ]
260. Haiinure ofnacrs onpeneiedus MVHKLUN 1 nocTpoitre o8 1 nr&{i)ciﬂ’ﬁe?a:eﬁalzl}tl
a) y= = ; B) Y= 8 '
' [x+lﬁ—[x—1f' [2—xﬁ—{2+xﬁ,
_18-12x 6 _ Bx(x | 1)—-8x" 1 15
0) y_xz—:lr 3~x' ¥ Y= x(x+ 5) :
261. ITocrpoiiTe rpaduE QYHKIHMHA §f = —4 — ff . OnpenenuTe, Nnpm Ka-
X TaX
KHX BHAUYEHHMAX M NpAMasg y = m He uMeeT ¢ rpapmuxom obmiux
TOYEK.
262. Ilocrpoiite rpadur hyHREIN:
4 1 6
a) Y =153 B) ¥ =g 1) Y=—ri
2.1 -1 -3,6
§ - g r) Y=—; e) Yy=——.
) ¥ i ) g 7 ) Yy =

263. ITocTpoiiTe TpaduK (PYHKIIIHI:

_ |2x-18],
- x-9 7 %)

_ Jx+3|

a) ¥ Y=3x+0

62 REELEEN PaunonanbHbie gpobu



264, TTocTpoiite rpadmr QyHRIEH:

x%2-16 x%-25
8) ¥=To—g DY =

265. IIpu kakux 3HaAYeHunax £ W b runepbona y—

k
— H IpdMadn
X

¥y = kx + b npoxXomAT Uepe3d TOUKY:
a) P(2; 1); 6) Q(—2; 3); B) R(-1; 1)?
266, Moryr nu rpadmen (yHKIHRT y=% (k = 0) 1 y = ax + b nmepe-

CeRKaTbCH:

a) TOJNBKO B OJHOH TOYKe;
0) TONBLKO B JBYX TOYKAX;
B) B Tpéx Touxax?

267. Moryr nu rpaduru GyHEIME y=— (K # 0) w y = ax + b mepe-

CeERKATECA B OBYVX TOUKAaX, JeKAIlIHX:

a) B OAHOH 4YeTBEepPTH;
0) B mepBO M BTOPOH 4YeTBepTHAX;
B) B nmepBoil M TpeThel uyeTBepTAx?

CrauaH ¢ vk.com/mate

AononHuTensHble yrnpaxHeHusa K rnase | 63
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Mpn “3y4eHUU 3TOW rMaBbl Bbl Y3HAETE, 4TO KPOME M3BECTHLIX Bam
paunoHanbHbIX YNCEN CYLWEeCTBYIOT eweé 1 Tak Ha3biBaemMble nppaunoHans-
Hble 4ucna. ITKU 4ucna BMecTe C paunmoHanbHbLIMKM 4Yucnamm obpasylT
MHOXECTBO AENCTBUTENbHLIX Yucen. Bbl no3HakoMUTECE € NOHATUEM KBa-
APaTHOro KOPHA, M3y4nTe CBOWCTBA apudMETWYEeCKMX KBaApaTHLIX KOp-
HER, HAy4YUMTECb MNPUMEHATL WX B BbIYUCNEHMAX W npeobpa3oBaHUAX,
a TaKxe paccMmoTpuTe cBOoWCTEBa W rpaduk dpyHKuMM, KOTOopas 3agaeTtcs

dopmynon y = \E

Crauad ¢ vk.com/material100

APUDMETUYMECKUIN KBALPATHbI KOPEHb

10. [encrButenbHbie Yyucna

o cux mop mpW H3VUYeHHH aiaredpsl BBl MMEJIH JeJI0 TOJABKO C pa-
IHOHANLHBEIMH uHcaaMu. MaBecTHO, UTO BCAKOe pPAIMOHAJBHOE YHCJIO

MoOeT ObITH IPEJCTABJIEHO B BUAe ApoOH %. rae m — nenoe 4Mcio, a

n — HATYpalbHOE YHCI0, NPHYEM OJHO M TO Ke palHOHAJILHOE YHCJIO
MOM¥HO TPeJACTABUTHE B TAKOM BH/e PasHbIMH cliiocobamMw.
3 6 12 12 -6 7T 14
Hanpumep, = 0= 590 -1,2= 50 = & V= =9

IIna palnMOHANBHBIX YHCEJ] HMCIOJNB3YHT TAKMKEe [IeCATHYHBIE Npej-
cranmeEnsa. B 7 kmacce Oblo0 mokasaHo, 4UTO Kamdoe pauyuoHalbHoe
YUCA0 MoMcem Obimb npedcmasienHo 6 8ude 0ecKOHeYHOl JdecAmuUYHOu
nepuoduyeckoit dpoou.

Hanpivep, o=0,8333...=0,8(3); 5z = 0,16 =0,16(0);~1,6 — —1,6(0).
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Bepuo u obparHoe: xamdasa Oecxoneymnan decamuunas nepuoduye-
ckaa OpoOeb npedcmasasaem HEKOmopoe pauuoHAJbHOEe YUCAO.

7. 536 o4

Hanpumep, 0,(7) = 5 2,(36) = EE_ e

IIpu aTom apobu ¢ nepuogom 9 He paccMaTPHUBAKTCH, MX CUMTANOT
ApYroil samuchbio apobeit ¢ mepuogom 0.

HM3BecTHO, UTO BCAKOMY PAIHOHAJBLHOMY YHCJIY COOTBETCTBYET He-
KOTOpas TOYKa Ha KoopjaMHarTHON npamoil. OaHaxko obpaTHOe HEBepHO:
OKAasbpIBaeTcda, HA KOOPAHHATHOH NPAMOH €CTh TOYKH, KOTOpBIE HEe HMMe-
0T palHOHAJLHON KOOPAMHATHEI. ITHM TOYKAM COOTBETCTBYIOT HOBLIE
YHMCJiA, KOTOPBIE HA3BIBAKT UPPAUUOHALbHBIMU HUCAAMU.

IMIpumep 1. [locrpouM Ha KOOpAMHATHOM NPAMOI KaKyO-HUOYIbL TOY-
Ky, KOOpAHMHATOHM KOTOPOH ABJAETCA MppalHOHAJBHOE YHCJIO.

b Ilyvere Tourka @ — HauajlbHAA TOYKA KOOPIHHATHOH IpPAMOI
u OF — eguHUYHEIHA oTpesok. Hamepum arury orpesxa OK — nu-
aTomanW KRAJAPaTa, CTOPOHOH KOTOPOTO CIVIKHT CIWAWYHLIE OTpe-
30K (puc. 10, a).

a) 6)

yaH ¢ vk.com/material100

Y
Y

Puc, 10

IMocTpouM Ha JAMATOHANHM €IMHHYHOTO KBAJpaTa HOBBIH KBaapaT
(puc. 10, 9). M3 pucyHEA BHAHO, YTO ILIOMIANL STOT0 KBAAPATA B
IBa pasa OOJBIIe NJIOIIATH eIHHHYHOrO KBajpara. 3HAYHT, OHAa
pasda 2. Tar rar orpezor OK paegen cropoHe HOBOro Keajpara,
TO giauHA oTpe3ka OK paBHA 4Meay, KBAOPAT KOTOPOTO paseH 2. <

ITpu pecgTuuamom waMmepenwd otpeska OK moayunTes Geckomednas
IecATHYHAA Jpolb, KOTOpPaA He ABIAeTCA HepHOJHUYecKOH, TAK Kai

cpenH palMOHAJBHBEIX YHCEJ HeT TAKOr0 4YHCIa, KBaapaTr KOTo-
poro paesen 2.

§ 4. ApwdmeTrHecknidi kBaapaTHeIl KOpeHs 65



® [Ipeanonoxum, WTO YHCI0, KBAJPAT KOTOPOTO paBeH 2, ABIAETCA pa-
MoHAJBHBIM. ToOrga sTo YMCJIO MOMKHO NpPeiCTABATE B BHJEe HECOKpa-

m
THUMOI IpobB —, rOe mi — IIeloe Y9HeJo, i — HaTtypansHoe. Tak xak
= .

2 2
m m . o . s
{—] -2, 0o — =2 u m® = 2n® Yucno 2n® uérmoe, zHAUUT, W

n n 4

paBHOe eMy YHCJI0 m° 4éTHoe,

Ho Torma 1 camMo 9HciIo m FBIACTCA YETHBIM (ecIH OBl YHCIC M OBLIO
HEUBTHBIM, TO Y YHUCHO M- ObLI0 Obl Heudrubim). [losroMy uYHEHO M
MOJKHO TOPEICTABUTL B BUAe m = 2k, r,u;e k — memnoe gmeno. Iloxa-
cTapuM 2k BMecTO m B DABEHCTBEO m? = 2n*. Iomyumm:

(2k): = 2n2, 4K = 212, 2k% = n°.

Yucno 2k* uérHoe, 3HAUMT, Ynca0 n° Toxke uérHoe. Torma M 4YMCIO N

4 m
ABIAeTCH 4YeTHBIM, T. €. YHCJAHTEJ: H 3HAMEeHATe b ,E,pﬂﬁH = e
n

s m
Ja YeTHeIe. ITO IIPpOTHBOPEYHT TOMY, YTO ,ﬂpﬂﬁb 7y HeCOKDPATHMA.

SHaunT, HeBepHO NpelloJjodeHHue, YTO YHCI0, KBaIApaT KOTOpPOTroO
paBeH 2, ABIAeTCA PAITHOHAJTBHBIM.

HUrak, mecATHYHOE H3MEpPEHHE JIMH OTPE3KOB KaXJIOH TOYKEe KOoOop-
AMHATHOH NpAMOM, JeKalleil cmpaBa OT HadaJabHOH ToukH O, cTaBHT
B COOTBETCTBHE MOJIOMHUTEIbHYIO OeCKOHEeUHVIO AecATHYHYI Apobs. Ha-
000pOT, B3AB NPOM3BOJBHVIO TMOJOKHTEIBHYIO OeckoHedHy#0H geegampaterialli
HYID Apo0bL, MBI MOMeM HaHTH Ha KOOPIMHATHOH TpAMOH cIIpaBa oOT
TouErd O eJHHCTBEHHVIO TOYKY A, Takyvio, 4To JIHHa oTpeska OA BhI-
pamaeTes 3TOH JpoOBIO.

Ecnn K DOJ0KHTENBHBIM OeCKOHEYHBIM JAeCATHUYHBIM ,I[pUﬁHM
NpHCOeJHHHUTE NPOTHBOINOMNOMHLBIE HM YHCAa B YHCI0 HVYIL,
TO DOJAYHYHM MHOMKECTBO YHCEeJ, KOTOpPbIE HaA3BIBAIOT dettcmeu-
MEJABHBIMU HUCTAMU.

Kampomy meliCTBHTEIBHOMY YHCJIY COOTBETCTBYET €AHHCTBEHHAS
TOYKA KOOPAHHATHOMH NPAMOH, M Ka)XJI0H ToUuKe KOOPAHHATHON nIpa-
MO COOTBETCTBYET eJINHCTBEeHHOe JelicTBUTeNbHOe unciao. ['oBopaT, 4To
MEKIY MHOKECTBOM JeHCTBHTEJIbHBIX YHCEJI 1 MHOKECTBOM TOYeK Koop-
AWHATHON NPAMOIl CYIIECTBYVET 83AUMHO O0HOZHAYHOE coomeemcmeue.

MuosecTBO AeHCTBUTENBHBIX YHCeJ NpuHATO 0003HauaTs OvkBoil R
(or mepBoi OYVKBBI JAaTHHCKOTO ¢JjoBa realis — peayibHBIH, CYIIECTBYIO-
Ui B JeHCTBHTEeNBLHOCTH).

Hanomuaum, uyTto cymecrsyer QopmyJia, 110 KOTOPOH MOMHO HAWNTH
JUIMHY OTPe3Ka Ha KOOPAMHATHOH NpPAMOIl, 3HAA KOOPAHHATHI €ro KOHIIOB.
Tak, ecau A(x,) 1 B(x,;) — IBe TOUKH KOOPJAHWHATHOH NpPAMOH, TO PACCTO-
AHUE MEeMNJY HMMH, T. €. JUinHa orpesra AB, eBbiudcisercHa 110 qopMyJie

AB = |x, — x|
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BeckoHeunble JecATHYHBIE IPOOH MOTYT OBITH TEPHOAMYECKHMH H He-
nepHoandecKMMH. BecKkoHeuHbIe JecATHUYHEIE MepHoAHYecKne ApobH npej-
CTABJAKT panuoHaJbHbie uMcaa. Kaxgoe raxkoe 4MceI0 MOMKHO 3alNMCATH

m
B BEHJE¢ OTHOIIIEHHA —, TOC M — TOETOC HIICT0, 4 1 — HaTyPaJILHOS,
n

BeckoHeunble AecATHYHBIE HeNepHoAHYecKHe ApodM NpeacTaBaAAIOT
qHCIA, He ABIAIONINECA PAIHOHANBHBIMH. VX Ha3BIBAIOT UpPAUUOHAIbHBL-
MU duciaamu (IpHUCTABKA «Hp» 03HAUaeT oTpuunaHue). MppanmnoHalbHEIE

m

YHCIa Helb3A MPEeJICTABUTE B BHJle OTHOUMIEHHA —, T/le m — IeJ0e 9ucJIo,
a n — HaTVpaIbHoe.
Taxum obGpasom,

MHOMKECTBO JeHCTBUTENBHBIX YHCE] COCTOMT U3 PAIMOHAIBHBIX |

U UpPaIMOHAJNBHBIX YHCEeJ. |

e ————————— T ———  — — 5

[TpuBenéM nmpuMepbl HPPAIMOHANIBHBIX YHCEJI:

1) 8,0506070809010011... (gynu pasgenarTcda Ou(ppaMn, HaUUHAA
C NATH M KaxJAbli pas YBeJIWYHMBAACE HA €IHHHILY);

2) -3,14114111411114... (eamHMUBI pasfgedAOTCA YeTBEPKaAMMH,
NpH 9TOM eAMHHILI YVBEJIHYHBAIOTCA HA OXHY HKamKALIH pas);

3) uncno ©t = 3,14159265358979..., BHIpaxKamwIllee OTHOIIEHHEe JJIH-

HBI OHPYHHOCTH K OJHAMETDY. )
CrauaH ¢ vk.com/material100

JleificTBMTeIbHBIE WHCIA, 3ANACAHHBIE € MOMOINBI0 OeCKOHEYHBIX
NecATHYHEIX Apobeii, cpaBHHUBAIOT MO TeM Ke NpaBujaM, 4YTO U KOHed-
HbIE JeCATHYHBIE JApodu.

CpaBHEuM, HanpuMmep, unciaa 2,46366... u 2,47011... . B atux noao-
JHATENbHBIX 0eCKOHEUHBIX JeCATHUYHBIX APo0AX COBNAJAIOT IeJkie YacTH
U nudpbl JecAThIX, & B pa3pAjie COThIX YV NepBOH ApodM YHCJIO eIUHHIL
MeHbIIe, 4eM y Bropo#. Iloaromy 2,46366... < 2,47011... .

Cpasaum umcna 0,253... u —0,149... . IlepBoe M3 aTHX uyncen MOJO-
JKHUTeNIbHOe, a BTOpoe — orpunarenasHoe. [Toaromy 0,253... > -0,149...

JlelicTBHTEIBHBIE YHCIA MOKHO CKJIAJABIBATh, BEIUYHTAThH, YMHOMKATE H
IeJUThL (IpH YCJIOBHH, YTO JeJIUTeNlL OTJHYUeH OT HyJd), NpHYEM JeicT-
BUA HAJ AeHCTBUTENBHBIMHA YHCJAMM 00Ja/1al0T TEMH Ke CBOMCTBAMM, YTO
W JeMCTBHA HAJ PalMoOHAJIBHBIMH unciaaMu. llpn BeEImomHEeHMHM AeHCTBHM
HaJl [elCTBATEeNbHBIMHA YHCJIAaMH B NPaKTHYeCKHX 3ajavax HX 3aMeHHIOT
NpUOIMKEHHBIMI 3HaveHnAMH. [loBblmias TOYHOCTB, ¢ KOTOpOi bGepyrcs

npuOIHKEHHBIe 3HAYeHHA, TOay4YalT Dosee TOYHOE 3HAYEHHE Pe3yabTaTa.
IIpumep 2. HalineM npudIHKEHHOE 3HAUeHHE CYMMEI 4YHCeT @ H b,
rme a=z, b = 1,7132... .
P Bozpmém npubiaM:KeHHBIE 3HAYEHUA CJaraemMbeix ¢ ToddoeTso g0 0,1:
a =03, b= 1,7 llonyuum @ + b = 0,3 + 1,7 = 2,0.
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68

Ecnu B3aTs npuOamKeéHHLIE 3HAYEHHWA CAAraeMblX ¢ TOYHOCTBIO S0
0,01, 7. e. a = 0,33 1w b = 1,71, To DoavuuM

a-+b=2033+ 1,71 = 2,04.

IIpumep 3. Halizém aaHMHEY OKDPV:KHOCTH, pajuyec r KOTOpoH pa-
BEH D M.
» Jlmwna owpysnocth ! BEUmenserca mo Qopmyne [ = 2nr, Basas
t = 3,14, monvuum { = 2 » 3,14 - 5 = 31,4 (m). <]

ynpaxHenus

268. IIpusesure npumep:
4) PAMMOHAILHOTO0 YHCIA; 0) MPPAIHOHAILHOTID YHCTIA.

269. Bepro m1u, uto:

a) KayKJoe palMoOHAJBHOE YHUCJI0 ABIAETCA AeNCTBHUTEbHBIM;
0) Kamxgoe AeHCTBHUTENIBHOE YHCJO ABJIAECTCA PAIlHOHAJIBHBIM;
B) KakJoe MppalHoHAJLHOE YHCJI0 ABJAETCA AeHCTBHTEILHBIM;
I') Kaskaoe AelCTBUTEIBHOE YHC/I0 ABJAAETCHS MPPAIMOHATBHBIM?

1

270. Cpenu uncen f; 0; 0,25; —-2,(3); 0,818118111... (unucao eguHHII,

pasgeAIIAX BOCBMEPKH, KayKJABIH pas VBeJIWUHBaeTCA Ha OAHY);
4,2(51); 217; m vkakuTe panHoOHAJLHEIE H MpPalHOHATLHEIe

KadaH ¢ vk.com/material100

271. Bepuo mu, uto:

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

272. CpasanTe:

a) 7,6563... 1 7,b63...; B) —48,075... m —48,275...;
0) 0,123... u 0,114...; r) —1,444... u —1,456... .
273. HKarxoe 13 umcex DoJbIIe:
a) 1,(56) nan 1,56; B) 1% uan 1,6668; o) © man 3,1415;

6) —4,(45) mnm —4,45; 1) 0,228 wm ——-

22: e) 3,(14) man n?

KAPJ1 BEMEPLUTPACC (1815—1897) — Hemeukuii ma-
TemaTtuk, no4YeTHeI 4neH [leTepbyprckon akagemvu
Hayk. Mmeetr MHOroYucneHHse TpyObLl N0 MarematTuye-
CKOMY aHanwuay » apyrum pasgenam marematuku. C ero
MMEHEM CBA3AHO NOCTPOEHME TeOopuW AENCTBMUTENbHbLIX
YMCen Ha OCHOBE OeCHTWYHbIX ﬂ.pDﬁEﬁ.
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274. CpaBEnuTEe UHCaa:

a) 9,835... m 9,847...; r) 23 u 2,142;
6) —1,(27) u —1,272; 1) 1,(375) u 133
B) 0,06(3) n 0,0624; e) —3,(16) i —3%.
275. Kakaa uz Touer — C mau ) — KooplHHATHOH IOpAMOH OJIHEe K

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

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

277. PacnoaosxuTe B DOpAgKe VOBIBAHWUSA THCIA

1,871...; 2,0806; 2,066...; 1.(3%); —0.078...:.

278, Kaxue messle HHECAA PACTOIOMEHE] MEXKIAY THCIAMII

a) -3,168... m 2,734...; B) 4,06 n —-1,601;
0) —5,106... u —1,484...; m —1,29 u 0,117 CrkadaH ¢ vk.com/material 100

279, HalimyuTe npHOMIKEHHOe 3HAaUeHHe BhIpamenwda a +— b, rae
a = 1,0039... u b = 2,0610..., oKpPYIJIUE IPeJBAPHTEILHO ¢ H b

a) 10 necATHIX; B) no coTrwIx; B) /10 THICAYHBIX.

280. Haiianre npubamxénHoe 3HaYeHWe BLBIpaskeHda a — b, rTAe
a = 59,678... 1 b = 43,123..., OKpYIIHUB IpeIBapHTEILHO d U b

a) a0 gecAThIX; ©0) 10 COTHIX.

281. Haiignre npubOnm:xEEéHHOS IHAYEHHE JIMHBI OKDPYVIKHOCTH, PAJAYC
KOoTopo#H parcH 4,5 c¢cM (YHCTO T OKPYTAHTE A0 COTHIX).

282. HalimuTe npHdIMKEeHHOe 3HaueHHe ILI0IOAagH Kpyra, pagHyc KOTO-
poro paged 10 M (4ucio © OEPYLJAHTE A0 COThIX).

283. HAeasierena aH PADITOHAJIBHEBIM ITTH HDPPDEAODHOHAIBRHBIM YHOIOM CyL-
Ma a + b, Toe a = 1,323223222... (rpynnoel mHd)p, cocTodinime
U3 OJHOM, IBYX, TpexX JIBOEK H T. M., paslelATCA TPOHEAMHE) H
b = 2,313113111... (rpyooer oudp, COCTOAMIHE M3 OJHOH, OIBVX,
TpEX eJHHHIL H T. J., pazleldTcd TPoHKamMi)?

=1 g 32
284. Uzmecrno, uto ¢, b°, a — b — pamnmonanwsunic 9Wcaa W a = b,

Kargum THCJIOM, PAODHOHAJIBHBIM HJIH HPPpallHOHONABHBIM, ABJIAETCH
cymma a + b?
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‘285, YopocTHTe BHIpa;keHHe:

3xz !r. ¥ L
a) |1— o |[EF 1
) [ il LT ¥

a+b a JJa+bh b .
0) [ b _u+b]'[_ a _a+b)’

o, 8 ’
H}Sa.—a+3_la—l + 2;

at-1 a*tatrl 1-a

2b 3b+3
rj[l—b_h)' b-1"

2
) [a—x+ o ]-ﬂ_x.
at+ x a

286, I1alimuTe 3HaUeHHe BLIpaXKeHHA:
a) |28x — 8 mpwm x = —2,5; 0; 4; 5; 9,5;
6) |6 — 12x| npu x = —3; —1; 0; 1: 4.
B) |x| + |x—2| mpu x = 0,5; 1; 1,5; 2;
r) !y _ 3| 4 |y + 3‘ npu y = —6; —5; 5; 6. CkavaH ¢ vk.com/material100

287. UagectHO, uro rpadur (yEROHA Y =F MPOXOJAUT 4Yepe3 TOYKY
X
A(4; —0,5). Haiijgure £ uw oocrpoitTe aror rpauk.

‘288, [Ipy KakWX BHAUYEHHAX & W b Tpadury QVHEOHE ¥y = x + b |
¥ = ax — 2b unepecerarrca B Toure (3; 1)7

11. KeagpaTtHbie KOpHMW.
ApudpmeTyeckmin KBagpaTHbIi KOpPEeHb

[lycrs miomaas KBagpara pasHa 64 cm’. UYemy paBHa AJHHA CTO-
POHBI 3TOr0 KBajpara?

ObosnauynM JAJIHUHY CTOPOHBI KBajpara (B caHTHMerpax) OYKBO# X.
Torga mromaxs KBagpaTa 6ymer x° cm . Ilo yenoBmio miomajgs pasHa
64 cm®, spaumnT, x° = 64.

Kopuamu ypasaenuna x° = 64 asasiorca umcna 8 m —8. [leiicr-
BUTeNBHO, & = 64 m (-8)? = 64. Tak Kak AIMHA He MOKET BHIPAYKATH-
csl OTPHMILATENBLHBIM YHCJIOM, TO VCJIOBHIO 3aJaud YAOBJIETBOPAET TOJBKO
OAMH M3 KopHel — uymucsyo 8., Mrak, nnuHa cTropoHsl KBajpaTa paBHa 8 cm.

2
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Kopau ypaBHeHHA x% = 64, 7. e. uncna, KBAJIPATHI KOTOPBIX paB-
HEl 64, HAa3BEIBAKT KeadpamHuwvimMu KoOpHaAMU W3 uucaa 64,

HKeagpaTHbIM HEOpHeM M3 YMCJIA 4 Ha-
3BIBAKT YHCI0, KBAAPAT KOTOPOro PaBeH d.

Yueno 8 — HEOTPHIATENLHEI KOpeHb ypaBHeHus x° = 64 — Ha-
3bIBAKOT apudrmemudeckudm Keadpamusti Koprem ns 64. Muaue rosops,
apupMeTHYecKHH KBaJApPAaTHLIN KOpeHbL u3 64 — 5To HeoTpHIIATEILHOE
YHCI0, KBagpaT KOToporo paBeH 64,

ApndMeTHIECKHM KBAAPATHBIM KOP-
HEM M3 9HCJIa ¢ HASRIBAETCH HEOTPHIATEILHOE UHCIO0, KBAJAPAaT
EoTOoporo paBeH d.

ApndmMernuecKknil KBaJPATHBIM KOpeHb M3 ducaa a obosHauawoT vr_

3HaK J‘ HAZBIBAKOT JHAKOM apumemuueckozo KeaodpamHozo KOPHA
MM 3HAKOM pajaukana (oT JaTHHCKoOro ciaoepa radex — KopeHs). Bripa-
FEeHHe, CTOAIlee MOJ 3HAKOM KOPHHA, HASBLIBAIOT NOOKOPEHHBIM BbLpAXCe:
Huem. 3anmuck \E UYHTAIT: KBAAPATHLIH KOpeHb M3 & (CI0BO ¢aPHMIMR:om/materialioo
THYECKMWIf» NPH YTEHHHM ONYCKAIOT).
IIpuBeném npuMepsl HAXOM/AeHNA (MW, KAK TOBOPAT MHa4Ye, U3BJe-
YeHHA) apu(pMeTHYeCKHX KBAJAPATHBIX KOPHEI:

J_=2, TaKk KAk 2 — YHCJ0 HeOTpHIATeNBHOe M 2° = 4;

J1,21 =11, tar xar 1,1 — yucno Heorpunarenssoe u 1,17 = 1,21;
JE_I'={]', rak Kak 0 — umcso HeorpunartensHoe u 0° = 0,

Boobme

Ja =b, ccan BLIMOARAIOTCH ARa yeqoRms: b = 0 F = a.

ITpn a < 0 Bunipa;enve Ja me wmeer emricra.

Bripasxeane +-4 He MMeeT cMBIC/IA, TAK KAK HE CYIIECTBYET Ta-

KOoro 4Hcja, KBalpaT KOoTOopor'o paBeH OoTpHIATEJIBRHOMY YHCITY.
[Moasaysice onpezeneHneM apum(pMeTHYECKOr0 KBaJApPaATHONO KOPHA,

MOEHO DEIIATE HEKOTODRIE YVPABHEHNA, COJeDyRAIIINe KBaJIPDAaTHRIC KODHH.
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Illpumep. Pemnum ypasHeHue Hx—1="7.

» W3 onpenenenna apmpMeTHYECKOT0 KBAJPATHOTO KOPHA CIAEAYeT, MTO
x =1 =T, m.e. 5x — 1 = 49, Orcroga dx = 50; x = 10. -

b ERGIELTE]

289, Toka:kuTe, UTO YHCJIO:
a) 5 ecTh ApH(IMETHYECKHIH KBAJAPATHBIN KOpeHb H3 25;
D) 0,3 ectn apudwmeTHHeCKWH KBaApPaATHLIA Kopenn w3 0,09;
B) —7 He ABndAeTcA apu@MeTHUYeCKHMM HKEBAJPATHBIM EopHeM H3 49;
r) 0,6 He aBuagercsa apH(PMETHYECKHM KBALPATHBIM KOpHeM u3 3,0.

290, Jora:xuTe, 4TO:

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

291. HajimuTe sHayeHHe KOpHA:

a) V81; B) V1600; 1) \J0,04; x) E;
6) 36 r) J10000; e) J0,81; 3) 1%.

292, Buiuncaure:

a) v/900;  6) \0,01; B) J0,64; 1) ‘;‘ Lﬂagﬁn;mg/&mmq rial100

293. Haiigure 3umaviecHie BEIpaKeHHUA:

a) Ja+b upua=33b=-8 a= 0,65 b=0,16;

0) y3x—5 mpm x = 23; 1,83;

B) x+\’§ npn x = 0; 0,01; 0,36; 0,64; 1; 25; 100; 3600.
294, HalimuTe 3HavyeHHe BLIpa:KeHHA:
a) v +\y mpu x=_., y=0,36; 6) J4—2a upn a = 2; —22,5.

295, Haijijnure 3HaueHMe BhIPASKeHMHA:

a) 0,09 + 0,25; B) 3J/9 — 16; ,[;)D 17400 + 0,2V1600;
6) V0,04 — ,/0,01; r) —70,36 + 5,4; e) ~,/0,36 Jgn

296. HalimuTe sHavyeHHe BLIpa:KeHHA:

a) 0,6+/36; r) 0,64 — J0,04; x) _Jﬁ ~1;
6) —2,5/25; n) —/0,0036 +./0,0025;  3) 4-10,0,01.
B) 10,49 + 0,16;  ¢) 40,01 — 0,0001;
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297. Tlonnzyack Tabawied KRaJApaToBR HATYPATLHLIX WHCEN, HalguTe:
a) V225, V169, V324, \361;
6) V1,44, /3,24, 2,56, 2,25;
B) V576, V1764, V3721, J7396;
r) J7.29, 138,69, /56,25, 77,44.

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

V0,256: 0,16; 4/0,000001; /52,9 sBasoTcs paNMOHAILELIMI,
a KaKHe — HDDHHHDHHHBH]:IMH?

299, TIpureUTe KOHUTPTIPHMED 8 VTRCPHKJICHHA!
a) npu awdOM HATYpaJlbHOM 3HaYeHMA /1 3HaAUYeHWe BbIpaXKeHUHA

1#11 — N ABJAAeTCHA HPPALHMOHAJIBHBEIM YHCJIOM;
6) IIpH To6oM HATYPaJEHOM 3Ha4YeHHA n 3dHa4YeHHe BEIDAMKEeHHA
-\||'25 = f ABRJAeTCA HPPaAllHOHAJBRHBIM YHCIIOM.

300. Karas us rouer — A unu B — roopauHarHoil npamoil Gauke k
TOYKE ¢ KOOPAMHATON HYJIL, ECJIH:

a) A(15,21), B(-16); ) A[Jzé ], B[—\hgj? Cauan ¢ vk.com/material100
301. HMeer 1M cMBEICHT BEIpaskeHHE:

a) V100; ) —100; n f-25)- (-4);

6) vV—100; r) J(=10%; e) J-25-47

302. Haiipure uneno, apudmervuyecKEil KBAJPATHLIE KOpeHb M3 KOTOPO-
ro pasen 0; 1; 3; 10; 0,6.

303. Hajligure 3HAUYEHHE HEepPeMEeHHON X, IPH KOTOPOM:

a) Jx —4; B) 2vx —0; m Jx—8-0;
6) vx =0,5; r) dyx —1; e) 3Vx —2=0.

304. CymiecTryeT AW 3HaYCcAWE TICPEMENHOHW X, TTPH KOTOPOM:
a) Vx=0,1; 6) Jx=—10; B) Vx+1=0; 1) Vx—-3=0?

305. (HJaa padomst 8 napax.) Ilpn KakKoM 3HAUEHHH IIepeMEHHONH X Bep-
HO PABEHCTEO:

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

§ 4. ApudMeTUYecKniA KBAAPATHLIA KOPEeHb ?3



1) ObcyauTe, 0 KAKMX PABeHCTBAX MOYKHO cpasy CKasaTh, YTO OHH
He ABJAITCA BEPHBIMM HH IPpH KaknxX 3HaveHuax x. HMcexawuunre
WX W3 paccMOTpeHHH.

2) PacnpegennTe, KTO BEINIOJIHAET OCTABIIHECHA 3aJaHWA M3 NepBOH
CTPOKHM, 4 KTO — W3 BTOPOH CTPOKH, M BBINOJHHUTE HUX.

3) IlposepwTe Apyr y aApyra, NpaBMJIBHO JIM BbINOJHEHbl 3aJaHMA.
HcnopaseTe 3aMedeHHBIE OIDHOKH.

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

a) 3+5x="T; 6) 10x—14 —11; B) %x—%z

307. Pemunure vpasHeHHe:
a) y3x—1=1: 0) Jé6x+4=2: B) Jl12—x=6; 1) 8x—1=1.

308. HalinyTe KopHH VpaBHeHHA:
a) y12+x—-T=3; B) 16 — Jx—2 =T;

6) Hhx—1-—4=6; r) 12— y3—6x =-2.

'309. Hafigure smagenwe Bmpazkenus 1,5x°y" « 6,2xy, ecom x = 1,25,
y = 4. CrauaH ¢ vk.com/material100

310. *Haﬁ,rm're:
' a) |x|, ecntm x = 10; 0,3; 0; -2,7; —9;

6) x, ecnm |x| = 6; 3,2; 0,
311. Banumure Ges snaxa MO YJIA:
a) lal, rne a > 0; B) |a?;
6) le|, rme ¢ < 0; r) |a?,

1) |a¥, roe a = 0.

rae a = 0;

12. YpaBHeHue x° = a

Bul yme sHakomel ¢ rpadmroM (QYHKIHH
y = x* (puc. 11). PaceMOTpMM HEKOTOpBIE ero
0cOBEHHOCTH. \ !

1. Ecau x = 0, To y = 0. IloaTomy rpadur
(PYVHEIHMH OPOXOJUT Yeped HaAYaIo KOOPIHHAT. 1

2. Ecom x # 0, to y > (. 3HauuT, BCe TOYKH \
rpathura QYHKIINH, KpoMe ToukHu (0; (), pacmo- |- :
JIOMeHbl BRILIE OCH X.

3. IIpOTHROIMOMOIKHBIM 3HAYEHHAM X COOT-
BETCTBYET OAHO H TO K€ 3HAUYeHHe ¥, 3HaUHT, |
TOUYKH TpadHra, HMeHIIHe IIPOTHBONOIOMEHBIE
ﬂﬁ{BI.I;I-I(T(!BI, CHIMMETPDHYTHE! OTHOCHTEJIBRHO OCIT K. Puc, 11
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a) [ [ [ IUTEATTUTTTI_ 6) L[ [\ [ I¥a1 11 If]
i | y—'xz_ \ | I
W T M fy=x?
EA iy ] L1} U 5 1]
| ] ||n | |'.1 I |I." |_| J
{a>=0) ||'I|L i | i i y=2 -
I 2
- oL ) I N /
.'__Lil__ _/__' | Y /| i ]
—va A TIVe T - VE
x. 001 x, X l—3l-2/-10ll1]2]l3x
E B l | | [ I
Puc. 12

C nomompio rpabmka (PYHKIHM ¥y = X° MOMKHO HAXOANTH KOPHM

HEKOTOPBIX ypaBHeHWH. PaccMoTpuM ypaBHeHHe ¥ =a, rae a — opo-
W3ROJBHOC UHUCT0. B 3aBMCHMOCTH OT MHCTa ¢ TTPW PeTTeHWy 9TOT0 Ypas-
HeHUA BO3MOMKHEL TPH CJIyUad.

Ecau a = 0, mo ypasnenue x° = a xopueir nHe umeem. JelcTBm-
TENALIO, ¢ CYIMCCTRYET WHCAAa, KBAJAPaT KOTOpOoTo ORI OLI paRer OTpH-
IATeJbHOMY YHCIY.

Eenuw a = 0, mo ypasnernue umeen eGUHCIMBERHBLIL KOPEHDb, PABHUBLIL
HYAJO, TAK KaK CYOIECTBYET eIWHCTBeHHOe unciao (), KBagpaT KOTOpPOTo
pageH HYJIIO.

Ecau a = 0, mo ypasrenue umeem 0sa xopus. Yrodsr yOBLTHE
B aToM, ofpatuMea K rpadury dynxoum y = x° (puc. 12, a). Ipsvasn

om/material100

¥ = a ipu a > 0 mepecekaeT mapaboay y = B ABYX Toukax. ObozHa-
- ;

yuM abcuyuccsl TOYeK NepecedeHus X, M X, Toraa xy =a H xj — a, 3Ha-

YUT, YMCIA X; M X, — KOPHM ypasHeHma Xx° = a. Tak Kakx X, €cTh

TOJIOMRATEALHOC WHCJI0, KRaJgpaT KOTOPOTO panBeH ¢, TO Xy ABJIACTCA
apu()MeTHIECKHUM KBaJpPaTHBIM KOPHEM H3 d, T. €. X = Ja. Tax kax X

ecTh YHCJI0, MPOTHBOMOJOKHOE Xy, TO X = ~Va.

Hanpumep, ypasHerme x° = 6,25 umeer KopHH X = —6,256 u
: 1
X, =+6,25, T. e. x; = -2,b u x, = 2,5; ypaBHeHHe xézﬁ UMeeT Kop-
(PR

4 4 : 2

HA X =— |- H Xy=,(|—, T. €. === U Xp= —.

H X \o 2 J; X 3 S
Vpasrenne ¥° = 2 uUMeeT KOpPHH X, = —vV2 H X ~J2. 9 KOPHH

ABJAAKTCA WPPAMOHANBHBIMH YHCJIAMH, TAK KAK He CYIIecTBYeT pa-
IHOHAJIBHOTO YHCJIa, KBagpaT Kotoporo pasen 2. C momMomipio rpadpmxa
MVHEKIHE § = ¥ JIerko HaAWTH NPHOJNKEHHbIE 3HAYEHNA S3THX KODHEii:

\E'@'l,-i n —V2=-1,4 (puc. 12, 6). Vpashmeuns x = 3, x° = 5,
¥ = 6,5 UMEeT COOTBETCTBEHHO KOpPHM 3 u V3, b6 u 5, —/6,5
n +/6,5. 3TH KOpHH Tak¥e ABIAITCA HPPALHMOHAJIBHLIMH YHCIIAMU.
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Boobuge npu mawodom a = 0 ypasHeHHEe x? = a umeer HeOTPHOATEIh-

HBIH HOpeHb vd; HHBIMH CIOBAMH, KAHEOE OBl yHCeao a = () MBI HH B3si-

¥, Haugercda HeOTpHIATeNEHOe YHCI0, KBaJApPaT KoTOoporo paBeH 4. ITO
o3Ha4daeT, 4To

BEIpajKeHHe Ja wumeer cvmicn npu gobom a = 0.

Ilpn nwoboMm a, mpHu KOTOPOM BHIpaykeHHEe \E HUMEET CMLICT,

BEPHO PABEHCTBO (*fl'.;‘)2 =da.

YnpaxHeHus

312, Hmeer mv KopHW ypaBHenwe:
a) x*=81; 6)x*=18  B)x* =0; 1) x*=-257

313. Pemiure ypasHeHnue:
a) .:'cl2 36; B) x° 121; ) x° = 8;
6) x* = 0,49; i O W g) it =P 5

314. Pemure ypaBHeHHe H ¢ IOMOIIBIO IPadhHKA (QYHEIIH H 2 GPK Fpmatenal100
AJHTE HI)HﬁﬂI/IH{.F‘HHHF SJHAYTESHHA ero H()'E)Hﬁﬁ:

a) x% = 3; 6) x2 = 5; B) x% = 4,5 r) ¥ = 8,5.
315. PemnuTe ypaBHEeHHE:

a) 80 + y® = 81; B) 20 — b = —5; 1) %a*’=1u;

6) 19 + ¢® = 10; r) 8x" = 1,47; e) -5y° = 1,8.
316. HafiznTe KOpHM ypaBHeHHA:

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

6) 0,3x% = 0,027; r) 5% = = ) x¥ — 11x = 0.
317. PemnuTe ypaBHeHHE!

a) (x — 8)% = 25; B) (x - 6 = T;

6) (x + 4)% = 9; r) (x + 2)® = 6.
318. Umeer nw cmuica BRupamenwne 8—5x mpwm x = —3,4; 0; 1,2;

1,6; 2,47

319- H[]I/I EaKEHX JHAaYeHHAX IIE[]EMEHH{]ﬁ HMeeT CMBICT BREIDMUIEKEHHE!:

a) 3a; 6) —5x; ) V8c; r) v-106?
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S20, TIpy KakWxX 3HAUCHWAX TCPCMEAHOW X WMECT CMLICT BLIpameHWe:
a) V2x; 6) v—x?

321. Haitgure Epagpar 4HCIa:
V25; 81; V2; \B; —1; B3 —/6; ‘E N

322, Halinure sHaYEeHHEe BhIPDAMKEHHS:

a) 7¥; B) —2v14 - J14; 1) 0,5(—8Y; ) |r§T

b

o i )
6) (—v26)% 1) (35); o) (-2V15Y: 9 | 2]
323. Beruncaure:
a) 0,49 +2(/0,4Y; B) (2V6)%+ (-3V2 )

2
6) (3v11)® - V6400 r) —0,10120¥ ~(%¢%) .

324. Brruncnure:
a) (2—V5Y + 44/5; B) (2-V5F + @2+ V5);
6) (5+ J§)2—1UJ§; 5 (Bl Jg}g_i_ (5- v@)i CravaH ¢ vk.com/material100

325. Haiigure 3madenie BLIpaKeHHWA;

a) 2v6 - (—6); 8) V1,44 — 2(,/0,6)%

6) —(3v5)" ) (0,170 + {1,69.
326. HafiquTe 3HAYEHHE BLIPAEHIIS!
1
1 S
a) —i npu x = —0,5; 6) T Tpm X = -0,4
e s
X

327. Halipure 3HAYEHUE BBIDAMKEHUH!

Xx—(x—-1
q) X—le=1

mpw x, partuom 4; 38; —42;

x+ 2

213-x-1

6) 4

upu x, pasdom 2; 11; —6.

G 4. ApndpmeTrHecknin KBaapaTHbIN KOpPEeHb F i i



328. Uzobpasure cxeMaTHYeCKH B OJHOM M TOH 3Ke CHUCTEME HKOOPIHHAT

rpapHKH (PyHKEIHI y=E Ay = 10x. HvmerwoT 1H 5TH rpadHEH
o

GEHJ;H'E TOYKH, M €CJIH MMEIT, TO CKOJBKO?

13. HaxoxaeHue npuONMKEHHbIX 3HAYEHUN
KBaApPaTHOro KOpHSA

PacemMoTpuM, KaK MOMHO HaAXOJAUTh NPHOIHMKEHHBIE 3HAYEHUS
apmpMeTHIeCKOro KBajpaTHOroO KOPHA.

Haijtgém, Hanpumep, npubaM:KEHHOE 3HaAYeHUe \JE ¢ TpeM# 3HaKa-
MH MocJjie 3amAToM.

2 2
Tak kax 1° mensme 2, a 2° Goaeme 2, TO YHMCIO Jz_ 3AKJIIOUEHO
MexRaAY measiMH uncaaMu 1 m 2 (pume. 13, a). 3paunT, HecATHYHAA 3a-
much uMena V2 HAYMHAETCA TaK:

V2 =1,...

Haijiném Tteneps ungpy gecarsix. us storo 6ygeM BO3BOAHTH
B KBajzpar gecATuudHeie apoown 1,1; 1,2; 1,3; ... , moKa He MOJYYHUM YHC-
10, bonbmee aByx. Mmeem CxadaH ¢ vk.com/material100
1,14 = 1,21; 1,2% = 1,44; 1,8° = 1,89;
1,4 = 1,96; 1,5 = 2,25.
Tax kak 1,4° menpme 2, a 1,5” Goawme 2, To unCIO \E Bonbure
1,4, o Mensme 1,5 (puc. 13, 6). 3maunr,

J2 =14... .

Yrober HaliTH undpy coTbix, OVAeM OCIEJOBATEIBHO BO3BOAWUTH

B KBaApaT gecATWUHBIe apo6m 1,41; 1,42; ... . Tak kak 1,41° = 1,9881,
a 1,42° = 2,0164, to uncao V2 Goneme 1,41 u mensme 1,42 (puc. 13, 8).
a) Jlf
1 2
6) Jz
i } } I H I } I I i o
1 1,1 1,2 1,3 1,4 1,6 1,6 1,7 1,8 1,9 2
B) J2
! 1,4 3,41 1,42 2
Puc. 13
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BHEIIHT: Jé' — 1,41... .

Ilpogonskaa ator npomecc, HAHAEM, 4TO AecATHYHAS 3anuCch YHCJIA
2 wmaumnHaerca rak: 1,414... . IToaTomy

J2 =1,414.

PaccMoTpeHHBIH DIIpHEM MO3BOJAET H3BJIEKATH apmpMeTHUeCKHH
KBAJPATHBIN KOpeHb M3 4Hcga ¢ J0doH TOYHOCTBIO.

B npakTHuecKkmx pacdéTax [AafA HAXOMKIAeHHA MPHOIHIKEHHBIX 3HA-
YeHHIl KBAJPATHRIX KOPHeH HCHOOJB3VIOT CHelHajbHBIe TaO0JHIBI HIH
BBIYHCJIUTEJIBHYI0 TEXHUKY.

Ina ma3BredeHMA KBAJAPATHBIX KOPHEH € MOMOINLI0 HKAJABKYJIATOPA

HCIOJAL3VIOT KJABHIIY, HA KOTOPOH NMOMEIIEH 3HAK W

YnpaxHeHus

329, IlopbepuTe apa IocaeloBATElIbHBIX HEJBIX YHCJIA, MeIV HKOTODLI-
MHA JFAKEJHYEHO YHACTIO:

a) V271; 8) V120; n) 0,4; ) V167;
0) JE; r) JEE; €) v‘ﬁ; 3) V288,

330. HafiguTe nHQpPLI paspaqoB eIHHHI], TeCATHIX, COTHIX B MeeETHUHON /material100

3anMcH MppALMOHANBHEIX umcen V3, 5, 6.
331, Bepuo nu yTRepIRAEHUE!

a) 9UCJI0 J5 Gompme 2;

6) uncao Jﬁ,_z MeHbIIe 2;

B) uncao V170 menwme 13;

r) 4YHcaIo V39 Goxbme umena 387

332. Kaxoe us uucen v1,4; \E; J‘? V9,2 ormeueHO HA KOOPLHUHATHOIM

npaAMoM Toukoit A; Touxkoit B (pue. 14)?

142
333. Kaxoe n3 uymcen 0,6; 20 ; 3; v33 oTMeueHO HA KOOPAMHATHOM IIpA-

Mo ToukoH A (puc. 135)7

Y
Y

0 11g
] ]

Puc. 14 Puc. 15

—ho
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334, BruifepuTe u3 OTMEUYEHHEIX TOUEK TE, ﬂlrrhli'—_lPtl;?
KOTOpPEIE COOTBETCTBYIOT YHCIAM /159 st -11-~'- '12 — 13+ -
| | |
n {127 (pme. 16). Puc. 16

335. CpapHMTEe ¢ HYJEM 3HAUEHHE BHIpAMEHHA:

a) V7T - 38; 8) V85 - 4 x) 15 - J225;
6) 11 — J107; r) 19 — /326 e) V625 — 25.

336. IMeer 11 CMBICJ BRIDpAXKEHME:
a) V5 - 3; 6) y4—127?

337. Ilnomanes kBagpara pasHa 18 cn®. Haiiaure ¢ HOMOMIBH KAIBEY-
JAATOpa €ro CTOPONY ¢ TounocTwhio jgo 0,1 cw.

338. InuHa CTOPOHEI ¢y TPABMJILHOTO BOCLMHYTOJILHMKA, BOIHCAHHOTO B

Kpyr paamnyca R, Beluucaserca mo dopmyne a, = R\2- \E Haii-

JHUTe Gy C IMOMOIIBI0 KaJabskyjasaTopa (¢ TouHocThi0 Ao 0,1), ecam:
a) R = 9,4 ¢cm; 6) R = 10,5 cu. CkauaH ¢ vk.com/material100

339. CepobogHo majariilee Tejlo B De3BO3IVIIHOM OPOCTPAHCTEE IPOXO-

’23
OHT & Ci 34 t C, TTae t = —, & — VCHOopeHHe CBDﬁDﬂHUI‘D InmajgeHnd,
g

s 2
g = 10 m/c”. Ilons3yAck KaJAbKYJATOPOM, BBRIYHCIANATE { C TOYHO-
cteio Ao 0,1 ¢, ecam:

a) s = 175; 0) s = 225.

340. Bpemsa ¢ (¢) nonHoro ronebaHMAd MAATHMEA BbluM-
ciaserca no dopmyiae t = 2TIJ§, rae { (cm) — pau-

s 2 o .
Ha MadTHHEa, £ = 10 m/c”, m = 3,14, IaziauTe ¢
¢ [I0OMOIIbIO KajbKyadATOpa ¢ TouHocTbhio no 0,1 e,
ecau | paBHO:

a) 22; 6) 126.

341. Pemure maHHbIe YpaBHeHHA H VKaKHTe Te U3 HUX,
Vv KOTOPBIX 008 KOPHHA He INPEeBOCXOiAT dHcia 2@

a) x* = 30; B) 0,2x* = 8.
6) Tx* = 10;
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n

342, Burarnceaure:

a) Sﬁfﬁ,]ﬂ —0,1v225; r) 0,341,21 - y400;
6) 0,24/900 +1,3\/£1-:; r) 5:+0,25 - 4/0,81,

343, Hafianrte suavenwie Bmpasenna x + |x|, eciw x = 7; 10; 0; —3; -8,
VopocTuTe BHIpaskeHHe X + |x|, ecam: a) x = 0; 6) x = O,
344, Corparure npodh:
4d  20a+25 9c%— 44%  12ey
a) : D) T
25 — 4a” 4y 9
14. Oyukuma y = Jx un eé rpadumk
y R R IIyeres gnWHA CTOPOHBI KBa/paTa paBHa
TiE sussEnRRRsEERTEntE B AN H THH a cm, a ero miaomanaes pasHa S cm”. Kamxpo-
S R HUff My 3HaYeHWIO AJWHBI @ CTOPOHBI KBajpara
HHEH R cOOTBETCTBYeT eJHHCTBeHHOe 3HadYeHHe ero
3 SARbERIaBInEIs RIRRERETA) ARRIERLE Iaomany S, 3aBHCHUMOCTL ILIOLIALK KBaj- )
HH R para OT AJIHHBEI €r0 CTOPOHEIL Bmﬁﬁ%ﬁ?&éﬂﬂmf INRen1 o0
7 SIRESE) BRI EHEE dopmyaoii S = a°, rae a = 0.
= e : Haobopor, a8 KamXEI0oro 3HaYeHMA 1110~
e i "IF H UAAM KBAIPATA S MOMKHO VKASATE COOTBET-
SR iRisineaii H CTRYIOIIIeEe eMY eJAHHCTBeHHOe 3HaueHHe
481 22 0 MMMHBL CTOPOHBI @. SABUCHMOCTb JJIHHAI
g T Frif i CTOPOHBI KBAAPATA OT ero ILTOOIALMN BBIpA-
H ff : i saerca Gopmynoi a = JS.
T FHE T y = x2 HH dopmyraMu
T S=a' me a0 ans
H 3 fH zajaoTca (PYHKIHOHAJIBHBIE 3aBHCHMOCTH
SRR Y MedkAy OOHMMH H TeMH JKe IepeMeHHBIMH,
, HHEHHE R OJHAKO B MEpBOM CJAVYAE HE3aBHUCHUMOIl Ie-
2 P R S peMeHHOM ABJAAETCA AJHHA @ CTOPOHBI KBa-
T T ; SRS gpaTa, 4 BO BTOPOM — ILIOHIAAL S.
/ SEEaRES Ecnu B kasmagom cayuae ob003HAUYNTE He-
1 27 JEiaRinali Sanninani i i 3aBHCHMYIO NepeMeHHVIO OVKBOH X, a 3aBH-
AT cHMYIO mepeMeHHYH0 OYKBOH Y, TO MOJYYHM
- - » (hopmyib .
Ot LI 2 s e X y==x%raex >0,
0]
Puc. 17 y=x.
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Mg 3Haem, uro rpapmirom GyHKIHH y = x°, rge x > 0, seisercs
yacTek napabonnsl — e npapad BeTBe (puce. 17). IlocTpoum Tenepsr Ipa-

UK QyHRUMH Y = X.
Tark Kak BEIpAKEHHE X WUMeeT ¢MBICT Opu x = (), To 0BaaCTEIO

onpefesieHus (PYHKIUMH Y =+ X CJAYEHUT MHOMECTBO HeOTpPHIATeIbHBIX
qHce.

CocraBum Tabauny 3HadYeHHH (PYHKIHH y=J.1_r: (mpubnan:xeénHbIe

INAYCHWAA ¥ JUTA 3HAYCHWA X, He ABJATONMXCA KBaPATAMH TEALIX 9H-
cell, MOMHO HAHTH ¢ IOMOIILI EAJBEYIATOPA).

% 0 0.5 1 2 3 4 2 6 7 8 9

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

IocTpouM B KOOPAMHATHOH IJIOCKOCTH TOYKHM, KOOPAMHATHEI KOTO-
peIX yKasaHbl B Tabaune. IIpoeegsa or Havana KOOPAWHAT Yepes 3TH TOY-
KH IUIABHYIO JHHHUIO TAK, KAK 9TO MOKA3aHO Ha pHCyHKe 18, moayuum

rpahuK QYHEIHH I = \E .

] g 1 I 1 I IT 1 11T I T 1 11 1 T I 1 T I
1 I 1

e e i

s HHHHH T S Gatal cikcpmimaterial 100

- il S e

v 1 I & R |t Fm e
I 1 '1 . it il . I
2 EL T
E—- 4 .

1 F e e e e Siisiinsanssasnissianiasins ERREERNRANABINS N RINNY .:.-11..
,l;r.:L'i ,4:- '
T T'-'- T ui... A 8 .i":-'.__ S ”.'._1?_[-:-

Puc. 18 Hr R A A It R TITCOT .__I.f:

CihopMmynupyeM HEKOTOpPbIE céolcmeda (PYVHKIHH Y = \.E :

1. Ecain x = 0, To y = 0, 1o3roMy HAYAIO KOOPAHHAT IIPHUHA]-
JeHUT TPpadURyY PYHKITHH,

2, Eem x > 0, o y > 0; rpadur pacmoosoyeH B INepBOH HO-
OPAHHATHON 4eTBepTH.

3. bonnmieny 3nmavenHwio aprymMenTa COOTBETCTBYeT DoJkIee
3HAYeHHe (PYyHREIMH; I'padME (PYVHEIHH HIET BBEpX.

L-_-!-_J

G I G T S T S S DI S TN S D I S S S S N T D DS S S .

Hanpumep: /2,6 >4/1,5; JE > JE
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N'padpukr pyHKIIMN Y = J;, Kak 4 rpa- Lz am F yi;zT;;;[
buk dysrkuun y = x°, rae x = 0, opea- |
craBageT cobolfi BeTBE mapadosnl. ITH rpa-
GHEH cHMMETPHYHEBI OTHOCHTEIBHO IPAMOI
y = x (puc. 19). Horazareabctso cumme- | Mla;b) 1—
TpHH rpa)IKoB OCHOBAHO Ha ToMm, gto tou- | | | [ [ [/ 1 /T [ | l
KM ¢ KoopauHaTtamu (a; b) u (b; @) cumme- || | [ L UL A 111 EI'" |____:;f,___
TPHYHBLI OTHOCHMTENBHO NPAMON y§ = X. — =1

® Ilyers Touxa M(u; b) mpuHagIe;AT AT N(b;a) 11

rpapuky dynxnum y = x°, tae x = 0,

Torga BepHO paseHcTBo b = a°. Ilo

VCJIOBHID @ — HEeOTPHIATeJbHOe YH-

|
=
et -
T

CJIO, IO03aTOMYy @ = Jb. 3HAUHUT, NpPH
MOJCTAHOBEE KOOPAMHAT TOUKE N(H; a)

B (hopmyny Y= VX monyuaerca BEepHOEe
PaBeHCTEO, T. e. Touka N(b; a) npuHamIe:KHT rpadHEY (DVHKIHH
=+Xx. BepHo m ofpaTHoe: ecaiM HEKOTOpaAd TOYKA TPHHAIEHEHT

BTOPOMY Tpa(hmKy, TO TOYKA, V KOTOPOH KOOPAHMHATAMH ABJIANTCHA
Te e YHcJia, HO B3ATHIE B JPYroM MOPAAKe, NPHHALJIEHHUT [epPBO-

My rpaury.

Takwm obpasom, wKammgod Touwe Ma; b)) Tpadvka W74 20791 570 -
=— 2 - i | ’%Cm;'m ;E'-'-a|_-|]'(l

¥ = x, rae x # 0, cooreercTByeT Touka N(b; a) rpadhura

Y= \E, 1 Haobopor. Tark rak Tourkn M(a; b) u N(b; a) cuMMeTpIu-

HBI OTHOCHTENABHO MPSMOH ¥ = X, TO H CAMH TPAHKH CHMMETDHY-
HBl OTHOCHTEIBLHO 3TOH MIPAMOH. .

YOpaxHeHus

345. Ilmomans Kpyra MoxKeT OBITh BRIMHCAEHA MO (hopMyne S = e, rae
2
r — pajaguyc Kpyra, uad no cgopmyne S=%, rae d — auamerp

Kpyra. 3agaiiTe (hopMYyJIOH 3aBHCHMOCTE:
a) r or S; 0) d or S.

346. 3anaiite GopMyJoil 3aBHCHMOCTB!
a) MAOMASH DOBEPXHOCTH KyDa S 0T IiaMHBL ero pedpa a;
0) nauHE pedpa Kvda @ OT ILTOIIAJAH ero IOBepPXHOCTH S.

347. lTTromam, TORCPXHOCTH TITapa pajanyca [ BLIMHCIACTCS o (POpMyIIe
T 8§ = 4nR?. Bapaiire dopmyioii saBucHMoOcTE R ot S.

348. [lonsaysace rpadburom QPyHEIHH Y =\f";, HalguTe:
a) 3HaAuYeHMe \l'{; upu x = 2,5; 5,5; 8,4;
0) sHaYeHHE X, KOTOPOMY COOTBETCTBVET V,r— e 1.2 1. 2.0,

4. ApndpmMeTUHeCcKMA KBAAPATHLIA KOPEeHb 83



349, C momoinnio rpahuxa QYHKIIAA Y =\|E HaligaTe:

a) sadenue ¢yEKOEE npr x = 0,5; 1,5; 6,5; 7,2;
0) 3HaYeHME apryMeHTa, KOTOPOMY COOTBeTCTBYeT 3HadeHue y = 0,5;
1.5: 1.8; 2.8.

390. llpuragnesnt mu rpadhury GyEEoumn Yy = v;; rouxa A(64; 8)? Tou-
ra B(10 000: 100)? roura C(—81; 9)? roura MH25; —5)?

351. Ilepeceraer 11 rpad®ux QyHEHKIHHA Y —Jx NpAMAan:
a) y = 1; B) y = 100;
6) y = 10; r) y = —1007?

Ecan nepecexkaer, ToO B KakKoil Touxe?

352. [lokayxure, 9To TpaPuK PYAKIIHA Y = \E ny=ux+ 0,56 ve nme-
0T ODMHX TO4YeK.

353. ([Ina padomwst 6 napax.) HmeroT nm o06IMHe TOYKH TpadHUKK

PyHELHI:
a}y=\Eny=x; B}y=\f;uy=x+lﬂ;
6) y=+vx u y = 1000; r) y=vJx u y = —x + 1,5?

Hp}{ MIONOXHTENEHOM OTBeTe VEaAXHTEe KROODIHHATEI 3THX TOYeK.

1) PacnipesennTe, KTO BBINOJHAET 3aJlaHUA a) U B), 4 BIQ . 8R8ateriall00
HuA 0) ¥ ), ¥ BBRINOJHHTE HX.
2) IlpoeeperTe apyr v jApyra, BepHO JM BeINOJHeHB! 3aganusa. He-

IIpageTe 3aMedeHHBIe OMINOKH.
3) IlpueeguTe npuMepnsl JHHEHHBIX (PYHKIIHIH, rpapMKH KOTOPBIX:

He nepecexkaT rpa@uy QVHKINKM Y =X ; HepecekawT ero B OJHOMN
TOYKE; MepecexalnT ero B ABvX Toukax. ObcyaurTe NpaBMIBHOCTH
9THX IIPHMEpPOB.

354. Kaxoit nz rpadUKoB ITHHeHHBIX (QVHKINHE He mepeceKaeT TrpaduKa
byHRIHT Y = Jx?
1, y==x+ 2 2
3. Uy -x + 0,1 4, y

399. Pemnre rpadmuueckn ypaBHeHHE!
a) Vx=6-x; 6) Jx=; B) —x—5—x.

356. Yro Ooanmoe:

—x
- el § 3

a) vrl_'lj WIn m; r) 7T unn Jf?ﬁ; ) vﬁ wim 1,8;
6) 10,12 mam /0,15; 1) V60 mwam 8; 3) V28 wm 5,2;
B) Jﬁ HIIH \fﬁ; e) \E mwan 1,4; u) 9 nam V957

84 INECERIE KeagpaTHble KOpHK



357. Cpapaute gumcma:

a) V27 u V28; r} J6.25 u 2.5: ) 0,18 u 0,4:

o Vi3 u V15 L u L DI \[—;
8) V7 u 3: e) 0,8 u 1: u) 3,5 u \/%

3958. Pacnmono:xuTe B mopAgKe BO3pacTAHHA UYHCIA:
a) V2,3, V16,4, 19,5, 0,6, 0,07;

1 ;
6) 0,5, & \j; 2?, 25.

309, Hafiaure amavcHWe BLIPAMKCHMSA;
a) 0,5v121 + 3,/0,81; r) V144 - /900 - /0,01;

5) [ma\g)zam 0,64; ) (_\ET—E‘[W;

2
B) 400 — (44/0,5); e) f—ﬁ\{g - 4./0,36,
. /
360. Mmeer 1 CMBICTT BEIPAXKEHUE!

a) J(-9Y; 6 (V9% B —V9% 1) —J(-9)*?

361. Pemmnre ypaBHEHHA:
a) xf = 11 u Jx =11; 6) 2x° =

CrauaH ¢ vk.com/material100

pa | =

KOHTDDHI:HI':IE BONpPOCHLI U 3aaHAUA

Kakme yucna obpasyioT MHOXECTBO OeWNCTBUTENbHbLIX Yncen?

Kakwe [encTBUTENbHbIE 4YWCNa MOXHO MU KakMe Henb3s npeactasvTb
B BWAE OTHOLWEHWS LEenoro Yyacna kK HaTypanbHomy?

Mpueeante npumep GeckoHeEYHOW AecHATUHHOWM Apo6u, KOTopas SBNseT-
CA. a) paunoHanbHeIM Yucnom; 6) vppaunoHanbHbLIM YUCNOM.

Chopmynupyinte onpegeneHne apudmeTMHeckoro KBaaparHOro KOpHS.

HDM KaKnx 3HavYeHWnax a EHDH)KEHHE \frE MMEeeT CMbICﬂ?
Wmeet nn ypaeHeHuwe x° = a kopra npu a > 0, a = 0, a < 0, n ecnu
UMEET, TO CKONbLKO?

Kakoea obnacTte onpepgeneHusa dyHkuMn Y = J; ?

Kak pacnonoxeH rpadpuk pyHkumm Yy =J; B KOOPOWHATHOM NNOCKOCTW?
MNepecekaeT nu atoT rpaduk npamyio y = 25; y = 100; y = 10 0007

§ 4. ApudmMmeTryeckmin KBaapaTHbld KOpeHb 85
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.-  CBOMUCTBA APUDMETUYECKOTO
'KBAZIPATHOIO KOPHA
15. KeagpartHbii KOpeHb U3 Npou3BeaeHus u apoowm
CpaBHHMM 3Ha4YeHHA BBIpa’KeHHH \/Em " JS_I " v’E :
J81-4-324-18, 81-J4-9.2-18,

Mgl BHOAHM, YUTO J81:4 — 81 - \J'E ATaJorMYNLIM CROFCTROM 00na-
JaeT KOpPeHb M3 NpoM3BeJeHMA JI0OBIX ABYX HEOTPHIATENbHBIX YHCe].

Beanma 20 b 20, To J{E:JE-JE.

® Kamxaoe HM3 BbIpaKeHHin \GJE n VJab wumeer cmBICH, TAK Kak

a =0 u b = 0, IHorasem, 4TO BbIIOJNHHWTCH ABA VCJIOBMHA:

1) Va-Jb>0; 2) (a-VBY = ab.

Tak kak Bepaskenus Ja U Vb mpEEEMAOT THME HEGTHEMATERLIEEE100

HEIe¢ 3HAYeHHA, TO NpOoH3BeleHHEe VJ”E JE HeOTpHIIATEJIEHO.
HCHDHBE}’H CBOHCTBO CTEleHH NpoOM3BeIeHUA, NOJIYVIHM

(Va - Jb)? = (Na)?- (Jb)? = ab.

Mzu1 nokasanu, 4To yejaoBHA 1 1 2 BEINONHAKTCA. 3HAYHAT, IO ONpe-
JleJIeHND apuMeTHYecKoro KBAJIPATHOrO KOPHA INpH J0OBIX HeoT-
'[JI’IU.H.TE.]'II:\-HLIX AHAYeHHAX 4 1T t‘? BHFH{} FHBEH(!TB[]

\J{E=\G-\E. P

HokasagHas TeopeMa pacOmpoCTpaHAETCA Ha cJyHai, KOrga YHCJIo
MHOMKHWTENeil 1MoJI 3HAKOM KOpHA 00JbIIEe JABYX.

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

BUTEJNbHO, Jabc‘ = J{ab)c = JIE . JE: JE . v{f; v!f._‘

Takum obpazom, apumpmMermuecknii KBaJpaTHBIl KopeHs obJagaer
CAeAVIOUIMM CBOHCTBOM:

HOpeHb H3 NPOH3BENEHHA HeOTPHIATEJNbHBIX MHOMKHUTesel pa-
BEH NPOH3BEAEHHID EDPHEf:I M3 3THUX MHOMKUTENeH.

LELERI KsappaTHbie KOPHM



Paccmorpum Temeps apugMeTHUECKHH KBAJAPATHBIH KOpPeHB H3
apobH.

TEOPEMA 2

; i a_=J;¢
Ecnu a ﬂﬂb}ﬂ,m\/; "y

JlokaszaTeabCcTBO 3TOH TEOpeMBI AHAJIOTHYHO NOKA3ATEJIBCTBY Teope-
mel 1. IlpoBeauTe HOKas3aTeNabCTBO CAMOCTOATENBHO.

HUrak, cnipaseiMBo elé OJHO CBOMCTBO apudMeTHUYeCKOro KBajpar-
HOTO KODPHSA:

r—n—n—-—q-—pg—m——-—_u—u—-p--— p—-—a—u—w—_-.q—_—-—q-‘

| KOpeHb M3 ApoGW, YHCAMTENb KOTOPOH HEOTpHIATeNeH, a 3Ha- |
| MeHaTeNb IOJOMKHTEJIeH, PABeH KOPHI0 W3 YHUCJIHTeNnd, AejaeH- |
| HOMY Ha KOPeHb W3 3HAMEHaTeJsd. I

iﬂ-ﬂ-‘---‘f-f--_-l-l---ll-ﬂ-l _—-h’___-ll'-ll-_—d

IIpumep 1. Haiigém sHadeHwe BuIipaykeHusa .64 -0,04.

» Bocnoassayemca TeopeMoll 0 KOpHe W3 NPOH3BeNeHHA:
J64-0,04 — \/64 - \Iu'ﬁ,ﬂti —8:0,2-1,6. < Cxauan ¢ vk.com/material100

Ilpumep 2. Boumcanm 3HadeHWe BEIPayKeHHA 4/ 32- 98.

» IlpeacraBuM MOAKOPEHHOE BHIPAKeHHe B BHAE POM3BEeJeHHA MHO-
JKUTeNNel, KaMAblil U3 KOTOPBLIX SBJAAETCA KBAAPATOM IEJoro 4ucia,
M [PUMEHHM TeOpeMy O KOpPHe H3 NpPOM3BeJleHHA:

\32-98 =,[(16-2)-(49-2) =\16-49-4 =4-7-2 =56. I

Ilpumep 3. Haliném sHAYeHHE BbIDAMKEHHHA "%

» Ilo Teopeme 0 KOpHe M3 ApobH HMMeeM

36 V36 6

169  Ji69 13

[TomensaB B TOXHOeCTBaAX ‘\.I'ﬂb =\(E 'JE H E— =E MeCTaMH X Jie-

h.
LA

BbI€ M IIPABBIE YACTH, IIOJIYVYHM

OTHMH TOMKJAECTBAMH IOJB3VIOTCA IIPH VMHOMEHHH H JeJIeHHH
apudMeTHYecKnX KBaJIDATHBIX KODHEe.

§ 5. CeoncTea apudPMETUHECKOro KBAAPATHOIO KOPHSA 87




IIpumep 4. Haiiném snauenne npoussegenus 20 - V5.

» Hmeem
J20 - 5= /20 5= 100 = 10.
HHpumep 5. Haliném 3HAYeHHEe UACTHOTO %
» Hmeem
J8o Eﬂ _ 6 4.
N

Mpumep 6. Haiiném snagenune seipaykenns /11025 .

» PaznoxuM Ha npocTele MHOMHTeNIH uncyao 11 025:
J11025 — /335577 =9425-V49 — 35-7—105.

IHpumep 7. Haiigém szaueHHe BhIpaykeHHUA JS% .

 Hmeem
121 1 .. 5
‘»} \' 36 6 6 5

yopaxHenus

362. IHaiinuTe 3HavYeHHe BHIpaXeHId:

a) 4/100-49; B) 64:121; ) 1}[},[]1-169;
6) 81:400; r) 144:0,25; e) 2,25-0,04.

363. Briuncnure 3zHadeHHe HODHA:

[o. 1Al E oy
H.j a: B] 25 ] -H) 81

36 9. 1.

Cradad ¢ vk.com/material100

364. HaiinyTe 3HadYeHHe KOpHA:
a) /81-900; 6) 0,36 -49; B) 1245 1) ml'*'iﬁ.

365. Haitnure sHauyeHHe BhIpaMeHIs!

a) 9:64.0,25; "35 IE' ;
70.09. ; rL 34
0) \/1,21 0,09. 0,0001; T) Dz 281

INEGERI KeagpaTHbie KOpHU



366. Hatinre amavenne KOPHS:

= i 4 |

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

6) 10,09 :16-0,04; r) \1a 27

367. Brluucaure zHadeHHe HOPHSA:

a) /810-40; B) 2-32; 1) H0-18; xK) 90-6,4;
6) 10-250; r) y8-98; e) v2,6-14,4; 3) y16,9 0,4,
368. Hailjgure sHAaueHUE BblpPasKeHuH:

a) 75-48; 6) 45-80; B) y4,9-360; 1) J160-6.4.

369. BriuneauTe 3HAUeHHe BLIpaMKeHHd:

13 -12; B) y313°-312% m 45,8 - 44,2%;

6) |82+ 67; r) (1222 - 22%; e) V21,82-18,2%,

370. HzpnernTe KopeHb:

7 . : , : =  CkadaH ¢ vk.com/material100
a) 17 — 8 ) (/827 — 18%; 1) 6.8 —3,9°; |
3+ 48 r) 1172 -108%; e)

371. TlpencTarhTe BLIpaMkeHWe R BUJIC TTPOW3RCJACHUS KOPHCH:
a) ¥15; 6) v21; B) V7a; 1) V3c.

372, IIpepcraeeTe BhIpajdieHHe B BHIe YacTHOTC KOpHeH:

2, 3, 5, b
ai\/; 61\/;, B) f r]‘/;.

373. I[DREJ_:!RHTE, YTOo HpH J0doM Hec-TpHuﬂTe-ﬂLHoM a:

a) 10 —Ja; 6) va = —+100a.

1 2 -
374. Vramure HaTypalbHEble 3HAYEHHA 11, IPH KOTODPBIX " — 75 aBua-
eTcs HATYPAJbHBIM YHCIOM.

375, Memonnaya npubavcéninoe parencTro 70 = 8,7, maligure npudan-
JHEHHOe 3HAYeHHEe BBIPAKEeHHA:

a) V7500; 6) [750000; ) 0,75; r) 0,0075.

CBocTEa apwdmMeTUHecKoro KBaaparHoro KopHs 89
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376. McmonnLaysa cpOWCTBA KEaJpPaTHOTO KOPHMA W TAaOTHIY KBaApaTOB
Ha c¢. 299, paliguTe 3HAaYeHHe BLIpa:KeHMA:

a) H7600; B) y152100; 1) +/20,25; k) 0,0484;
6) 230 400; r) J129600; e) J9,61; 3) 0,3364,

377. HaiigyTe 3HaYeHHe BhIpAXeHId:

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

378. Haitgure 3HaueHHe IIPOH3BEIeHMA:

T W BB m BBV p) VIBVEZ ) VRO VAR
o) V2T-\B; 1) \2-\BZ: o) VE3T; o) JL2-3L

379. HaiiguTe 3HAYEHHE YACTHOTO!
——

J2 23 J52 J12500 Ji5
a) —; 0 3 B) —: T = ;
} V8 ) 2300 ) J117 ) J500 %) J3

380. HafiguTe 3HAYEHHE BRIPAIKEHUS!

-
a) V10-440;  ®) V162-v2; ) V104,47 am) Y22,

Jii1

Cradad ¢ viccom/material 100

6) V12-/3; r) E\E €) \/1—;_"/0’_2; %

381. 3HaueHEHe BHIpaXKeHHA u@\ﬁ C MOMOUIBK KaJBKVJIATOPA MOMHO

735

BEHMYHCJIHTE OBYMHA crnocobaMu: HaAHWTH 3HAYEHHA J§ n 'Jg 1l pe-
SYJARTATEI IIePeMHOAEHTE HJIH 3aMeHHTE IIPOH3BeJeHHe '\"’5 Jg BEI-

paxeHHeM JE H 3aTeM HﬂﬁTH ero sHavdeHHe. KERHM H3 3THX CIIO-
cobos yaobHee nmonab3zoBaTheA? BeInosHWTE BRIYHCIEHHHA.

382, Hajinure 3HauyeHHe BBIpAEEeHHA \/?, ecim x = —4; -3; 0; 9; 20.
Ilpn KaKkMx 3HAYEHHAX X BhIpasKeHHe \/? nMeeT cMbicsa?

383, IIpeacTaBbTe B BHIe KEBaJpaTa HeKOTOPOTI'O BREIpAMKEHHA:
a) a'; 6) a°; B) a'®; r) ull—": n) a’b® e) ;—Ii

384, OcHOBaHHeM IPAMOYIOJBHOTO NapajjelellUlela ABAAETCA KBaIpar
CO CTOPOHOH @ ©CM, BBICOTA LApALIelenuuesa pasHa b cMm, a ero
0bmém pasen V cm”®, BrIipazwTe mepeMeHHYO ¢ Hepes b u V,

([LEEERI] KBagpaTHbie KOpHM



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

- e =l 2r+1 dxr-1
_23+E' 0) 3 HE 5 - a1

16. KeagpaTHbii KOpeHb U3 CTEneHu

Haiiném 3HaueHHMe BIpa)KeHUs Vx° Opu x = 5 u opu x = —6:

V5% =25 =5, [(-6)? = V36 —6.

B ramagom us PACCMOTREHHEIX IIPHMEDOB KOPEHE W3 KBAIPDATA HWH-
cJia paBeH MOIAYJIKY 2TOI'O YHCIIA:

J5' =5, (-6) =|-6.

[Tpu mobom 3HAYEHMHM X BEPHO PABEHCTBO

Ja = |x|. (1)

® Paccmorpum aBa cayuad: x = 01 x =2 0.

CrauaH ¢ vk.com/material100

Ecau x = 0, ro no onpejeneHnly apudMeTHUYECKOT0 HEBAIPATHOrD
KOpHA Ja? — x.

Ecau x < 0, o —x > 0, noaromy \/.1?=\||'{—x)2 =—x.

MgI aHaeM, uTo |x| = x, ecnim x = 0, u |x| = —x, ecau x < 0. BHaunT,

2
OpH MI060M X 3HAUEHME BHIPAKEHHS VX~ COBIAZAeT CO 3HAYEHMEeM BEIPa-
xenns |x|. O

Pasencreo (1) sBnserca TOMXIAECTBOM. ITO TOMKIECTBO NPHUMeHAETCH
NpH¥ HM3BJeYEeHWHM KBAJIPATHOI'O KOPHHA W3 CTENeHM ¢ YeTHBIM ITOKa3aTe-
Jem. YToDBI M3BIeYs KOpeHb M3 CTENeHH C YeTHBIM IMOKasaTeJaeM, AOCTa-
TOYHO NPeACTABATHL IMOJKOPEHHOE BhIpa’KeHHe B BHJe KBajpaTa HEeKOTO-
poro BeIpaKeHWA M BOCHOJIb30BaTheA TosgecTsoMm (1).

Mpumep 1. Yupocrum Beipaxkenne va' .

16 8,2
> HPE,I[CTE.BHM cTelleHE & E BHIOe ({1 } H BOCIIOJIBE3VEeMCHA ToxOecT-

1):
Bom (1) JLF: (aa)2=|aa

B - B 16 B .
Tak kak a° = 0 npu mobom a, To |a = a°. Wrak, va' =a". <

i

§ 5. Croncrea apudPmMeTUHecKkoro KBaapaTtHoOro KOpHs o1
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Hpumep 2. IIpeobpasyem Breipaykenme vVx'', rae x < 0.
» IIpencrapum x© B Buge (x°), moayanm

V20 _ Jy = | 2.

Tak kak x < 0, To x” < 0, noatomy

o

|x°] = —x°.
3aauur, npu x < 0

INpumep 3. Haiiném smavenne BuIpaykeHusa 893 025,

p Ilpepcraum umncao 893 025 B Buae npoMaBeeHNA INPOCTHIX MHO-
JKATENeH, MOJIYVIHM

(893025 = /37 .52. 72 = /37 .52 .72 =

A8 BT =885 =B87:.35 =945, <
IIpumep 4. VopocTHM BEIpakeHHe \;'{J'T_—IE]Z +xf’i‘:.
p Hwmeem 1.,|'{ﬁ—12)z + \E= |\E—12|; \E ] s \E—I- V{FC’.E'IEQI{ vicom/material100

YnpaxHexus

386. Briuncaure:

a) (0,1)%; r) V(1,7 ) 24(—23)%;
6) (=0,4); 1) J(=19)%; a) 5v52;
B) (-0,8); ) V2d£ m) 0,2/(-61F .

387. HatfinnTe 3HaveHHE BLIPAKEHUS:
a) \/? npu x = 22; —35; —1%; 0;
0) 2\(-*.1_2 npur a = —7; 12;
B) 0,1yy® mpu y = —15; 27.
388. SBaMeHUTe BhRIpAMKEHHE TOMJECTBEHHO DABHBIM:

a) JE: 6) JE B) 3V8; 1) —0,2Vx% n) V254’

LEEERI KeagpaTHbie KOpHW



389, VopocTuTe BRIpAMeHHE:

a) \/tF, ecan a = 0; o) W, ecqmn x = 03
6) Vn’, ecim n < 0; e) —JQ?, ecan y < 0;
B) 3V¢®, ecnmm ¢ = 0 E) —D 4x*, ecnum x = O
r) —5 ¥, ecan ¥ = 0 3) D,ﬁ\hﬁ?, ecta a = 0.

390. YnpocTHTe BHIpa:KeHHe '«.Il'ﬂz‘-' 4da+4, zgag, uTo:
a) 0 < g < 2; a) a = 2.

391. (Iaa pabomut 6 napax.) Ilonbayack KaTbKYJIATOPOM, HaHIHUTe 3HA-

YeHHWe BhIPAMKEHWA \/Q = ﬁ\lﬁ_f +x mpu x, pasaoM: a) 2,71; 6) 12,62.

1) ObeyauTe, KAK MOYKHO YVIIPOCTHTH BhIpajskeHHe, W BBINOJHHUTE HAa-
MedeHHOe NpeoOpasoBaHue.

2) Pacnpepenure, KTO BBIUMCIAAET 3HAUYEHHWE BhIPaKeHHA JUJIA CJIOY-
yadg a), a KTo — AaA cayvdasa 0), ¥ BBINOJIHUTE BBIYHCIIeHHA.

3) IlpoBepsTe APYr v Apyra NpaBUJIBHOCTE BLINMOJHEHHBEIX NpeoOpa-
30BAHUN M BRIYHMCJIEHWH.

392. Bepoo 1M papeHCTBO:

a) ,{4 _ 2J§ - J?_, =7 6) o 4\]!5 - \/E_;? CrauaH ¢ vk.com/material100
393. YOopocTHTe BLIpa:KeHHe:

a) VT +4v3: 6) y6—2v5: &) 5+26; r) v3— V8.
394, HaitainTe 3HAYEHHE KOPH:

a) V2 B) V2 1) V(=5); m) |3 5%

6) JEF; r) v10%; e) V(=2): 8) P,
395. Beruncaure:

a) V11'; r) J(-6)% ) 774 2%;

6) V4°; n) 2837 3) 3% 5%

B) J(-3): e) |3*-5°% ) 8*.5°,

396. Hapnerxure HOpeHb, IPEICTABHE IMOIKOPEHHOE BHEIDAMEHHE B BHOE
MpOoH3IBeTeHHA OPOCThRIX MHOEKHTeIeH:

a) 20736; 6) 00625; B) /28 224; r) /680 625.

| = [ )

§ 5. Ceoncrea apupMeTUHECKOro KBaapaTHOro KOpHH 03



397, Boruncaure:

a) V2304; 6) /18 225; B) /254 016.

i T
b
Vel V¥
398. Ha pmcyvere 20 HzobpaxeHn N iC
rpaduen byaruui y = 2x + 2, 2%
|
X samit — L"Ir
- = —2x + 2. . >
y iRy 4% . e —4 -2/0] N2 1 4%
Ina xamaon QVHKIMHA YKaKH- - imm
Te ee rpaduk. 7 _'4 ]
399. O0péM OUIAMHAPA BhIUHCIHET- 7 AT
cst o opmyae V = nRH, rae
R — pamguve ocHopanmda, H —

BblcoTa ununuHnpa. Bripasure
nepemennayie it depes V m [T, Puc. 20

KoOHTpONnbHbIE BONPOCHLI U 3afaHnUA

1 . Chopmynupyinte n Qokaxute Teopemy O KBaapaTHOM KOpHE M3 npowa-
BEAEHWA. )
ChopmynupyinTe U A0KaXUTE TEOPEMY O KBAApPaTHOM KOpHE “#3CApeE)ymaternalloo

~ [okaxuTte TOXAECTBO Jx_""=|x|.

MokaxuTe Ha NPUMEpPe BLIPAXEHWsI Va'~, Kak U3BNEKAeTCs KBaapaTHLIN
. KOpeHb M3 CTeneHW C YETHLIM rNokasaTenem.

§6 EEHMEHEHME CBOWCTB
"APUOMETUYECKOIO KBAAPATHOIO KOPHS

17. BoiHeceHne MHOXUTeNs U3-NoJ 3HaKa KOpPHSA.
BHeceHne MHOXUTeNs Noa 3HaK KOpPHSA

CpaBHUM 3HauYeHWA BeIpaxkeHuit VH0 n 6/2. Ina sToro npeobpa-
avem vd0. Ilpemcrasum umcao 50 B Buge npomssenenusa 25 + 2 u npw-

MeHHM TeOopeMy O KOpPpHe H3 INpPpOH3BelleHHHA. HGJI}WIHM

J50 — \25 .2 —\25 .2 _5.2.
Tark kax f’w’E < ﬁ\E, TO Jﬁ_ﬂﬁ'ﬁxfz_.

94 ILELEERI] KeagpaTHbie KOpHW



YrobBI cCpaBHATHL 3HAYEHHA BeIpaykenui vol mn 'E'V/E , MBI 3aMeHHJIH
V50 mnpousBemerneM EJE. Taxoe mpeoOpasoBaHHMe HA3LIBAIOT &biHeEcCE-

HUEM MHONUMENA W3-N00 FHAKA KOPHA.
3Hauenusa BoipaxkeHuit Vo0 wu 642 MoxHO CPABHUTHL WHAaYe, MMpej-

CTABUE TNPOM3BeJeHHE 6v2 = BUJIe apudMeTHYeCKoro KBajJpaTHOIo

kKopHA. [las aroro uncao 6 samenuM 30 H BHIDOJHHM VMHOMKEHHE

KOpHEH.

IMonyumnm
6v2= V36 -v2= V72
Taxk kaxk 50 < 72, TO v‘% <+72. 3Hauur,

@{iﬁv@.

IIpn pemeHHH 3aJavyd BTOPBIM CHocob0M MBI 3aMeHHJIH 6v2 BHI-
pajkeHHeM J72. Taxoe npeodpasoBaHHe HA3BLIBAIOT 6HECEHUECM MHOMU-
mensa nod HAK KOPHA.

IIpumep 1. Brimecem MHOMEHTENBL HM3-TI0J 3HAKA KOPHA B BEIpa)ke-
o CrauaH ¢ vk.com/material100
HHUM va'.

7
» Bripaxenme Va4 WMeeT cMLICT JHIME TpH 4 = (), Tak Kak ccan

a<0,m1a <O0. _

[IpefcTaBUM TOAKOPEHHOE BHIPAKEHHEe d B BHJAe ITPOHU3BEJeHHA
6 p 2

a’ * ¢, B KOTOpPOM MHOKHTENTE @’ ABJIAETCA CTENEHBIO C UETHHIM

IIoKasaTeJeM.

Torma
Va' = \Ja* a=a® - Ja =
= J(@®y -J-t_a='a3|-\f£:=u3 a. <

IIpumep 2. BHecéM MHOMKHTENIb MOJ 3HAK KOPHA B BRIPDAXKeHHH —4v/x.

» OrpHuaTelbHBIIT MHOMKHTENL —4 HeJL3A NMpeACcTABATL B BHAe apudpd-
METHYECKOro KBaJ[PATHONO KOPHHA, M MO3TOMY MHOMKHTEh —4 Helb3sA

BHECTH II0J 3HAK KOpPHA.
Oxuako BeIpaskeHme —4vxX wmMoKHO Mpeodpas3oBaTh, BHECH TI0J| 3HaK
KOPHA NOJIOKHTENBHBIH MHOMHTENE 4:

A =—1.4x =-1.16 . Jx = —16x.

§ 6. MNpumeHeHne ceONCTE apudMETUHECKOro KBaapaTHOro KOpHH 95
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Illpumep 3. BHecéM MHOMHUTENIL LHOJ 3HAK KOPHS B BLIDAMEHHH a\fg.

b MoomuTens ¢ MOMKeT OBITEH JIOOBIM YHCIOM (IIOJ0KHUTEILHEIM, HY-
JéM HAH oTpHuATeNbHBIM). IToaToMy paccMOTpHM IBA caydasd:

ecn g # 0, To auE=|a|v"§=\(a_2-J§=u"2a2;
ecmd a <= 0, To aJ_=—|a|JP=—Ja_2-J_=—v'2a2.

ynpaxHeHus

400. BrigecHTe MHOMEHTEIL H3-II00 3HaAKA KOPHA:

a) J12: B) 80: 0 J125; %) V363
6) /18; r) V48; e) V108; 3) 84 500.

401. BriaecuTe MHOAKHWTENs M3-TIOJ 3HAKA KODHA M YOPOCTHTE MOJIYHEH-
HOEe BbIpaKeHHe:

a) %Jz_q; B) — 2 147; 1) 0,120 000;

7
6) =/45; r) V275 e) —0,05./28800.

402. BeiHecuTe MHOMHTEIL M3-110] 3HAKA HOPHSHA:

a) 20; B) +/200;  x) 0,2V75; ) —0,1254192;
6) V98; r) V160;  e) 0,74/300; 3) _%\;450.

403. BrecuTe MHOMMWUTEN: H0J 3HAK KOPHSA:

T Wi 0 10w al
6) 5v3; 1) 3v2a; 3) mA\m?;
B) 6+/x; e) 5v3b; u) 3xy°\ly.

404. Kaxkwe w3 BLIpayKeHWi He WMMEIOT CMBIC/TA:
a) V2V17T —4;  m) JV11-3V2; 1) V186 +5V7;
6) y9—V80; E)Jm; H}Jm;
B) BVB—14; 1) (6B T2; 1) V42— 645;
r) J15-2456;  3) V186 —5y13; M) (V72 - 627

IMELERI KpagpaTHble KODHW

CkadaH c vk.com/material100




405. IIpegcraBeTe BHIpa:keHHe B BHAEC apH(PMeTHYecKOro KBaJpaTHOTO
KOPHA HJIH BbIPAMKeHHA, eMV IPOTHBOIOIOMHHOTO:

a) 3\/};: r) —1040,02; A) —0,141,2a;
6) 2&; 1) 5\[‘;:; 5) —50,9a;
B) %Jﬁ, e) —%#121’; ") —66b.

406. 3amMeHNUTe BRIPpAKEHHE APH(PMETHYSCKHM KBAAPATHLIM KOPHEM HJIH
BHIpAKEHHEeM, €My IPOTHBOOOJMOMKHBIM!

a) 242; 6) 5\y; B) ~7B; r) —6\2a; 1) $V18b; e) —0,14200c.
407. CpaBHHTe 2HAYeHHd BHIpa)KeHHH:

a) 3v3 u V12; 5) 5V4 u 4./5; 1) —J14 u -3V2;

6) V20 u 35; r) 25 u 3v2; e) -7 J017 u —-11J0,05.

408. CpapHHUTe 3HaYeHHA BRIPAMKeHHH:

a) %Jﬂﬁl u %\haa; B) V24 u % 216;

t

CxauaH ¢ vk.com/material10C
6) V51 u LJI50; n 272 w7 2 SEE R

]
409, PacmosoxuTe B DOPAJKE BOIPACTAHMS THCIAS

a) 348, 246, 29, 42, 2J11;

6) 62, VB8, 347, 214, 58;

B) —J11, —2J5, V2, —2J6, —/51;

r) —VB3, 92, ~ViT, -5+8, ~2J18.

410. ( Sadaua-uccredosarnue.) 11poeepsre, BEepHLI JIM PABEHCTBA

[,2 2 [,2 3 [, 4 4
2§=2J_;, d§=3\E’ 4ﬁ=4\/;'

BrisicHHTE, KEKUM JOIYKHO OLITL COOTHOIIIEHWE MerKAy YHCAaMe d | b,

a a
qT00BI OBIJIO BEPHO pPaBeHCTBO ,{a - a\/;, rne a c NubcdhN,

1) BoseeguTe B KBajpaT obe yacTH paBeHCTEA.

2) YeranoBuTe, KAKMM JOJ3KHO OBITH COOTHOIIEHHE MEIY UHCIaMu
a mh.

3) IlponnnrwocTpupyiiTe IpPaBUABHOCTE BAallero BHIBOJA HA IOpHMe-
pax.

§ 6. MNpumeHeHne cBOUCTE apudMETUYHECKOro KBaapaTtHOro KOpHA g?
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‘413. Pemmmare yparaernmve:

= b
411, (Jaa pabomm a napax.) Ilnomans TpeyroasHHKAa S €M™ €O CTOpPO-
HaMH @ CM, b €M B ¢ CM MOKHO BBIYHCIHTE Io topmyne ['epoHa:

S = Jp(p —a)p —b)p —c),
rme P — HIOOAYVIIEPHMETD TReyTIOJBHIEA.
Ha#nnTe nnomanh TpeyvroJLAWKE, CTOPONLI KOTOPOTO PABHEI:
a) 12 em, 16 cm, 24 cm; 6) 18 em, 22 cm, 26 cM.
(M(}IPRETE BOCIT{VIBSOBATEE L HHJILR}?.JIHT{}]:][]M.)
1) PacipesiesiiTe, KTO BRITIOJHACT 3ajlanmie a), a KTo — 3ajannc 0),
U BBINOJHHTE BLIYHCIEHHA,
2) IIpoBepeTe APYT ¥ APYLA OPABHIABHOCTE BEIUHCJICHHH.
3) ObcyauTe, KaKk H3MeHHTCH ILIOINall TPevVreJLHHKA, eclIH Kam-
IVIO U3 ero CTOPOH VBEeJHUYHTL B 2 pasa. BRICKa:KHTe OpemIoiioixe-
HIEe W BBEIIIOJIHHATES HEUﬁX(}H,HMhIE H[}E(}ﬁ]’]ﬂﬁ{]BﬂHI/IH.

412. B mkonArHON MacTepcKoH ydUanldecd 23a TRH JAHA OepellIenaH

144 gauru. CEoJIbKO KHHT OBIIO IepellfleTeHO B HaMIBIH H3 Tpex

,EH(—!ITI, ECJIH HABECTHO, HTO BO BT{]]Illlfl JEHE YHAIMHEeCS IIepellIefan
- “ - 5
Ha 12 gaHr 0OJikIlIe, YeM B MMepPBLIM, A B TPpEeTHH — ? qHCJAa KHHD,

nepenjJeTéHHLEIX B IEepPBELIIH M BO BTOPOH AHH BMecTe?
Crayad ¢ vk.com/material100
4¥r-1 T b5-x

B) S gsegs 6)

2x-9  2(5x+3) 1
6 15 2

.

18. NpeobGpazoBaHne BbipaXeHUN,
copepXalwux KBagpaTHbieé KOPHU

Mgz paccMmoTrpenn paj npeoOpa3oBaHMH BbIPpAXKeHHH, coIepikallux
KBagpaTHbIe KOpHHA. K HUM oTHOcATcA nmpeobpaszoBaHHA KOpHeH M3 IIpo-
N3Be/ieHndA, JApobu M CTENeHW, YMHOKeHHUe U JlejleHue KOpHEel, BhlIHece-
HHEe MHOKHTeJA HM3-T0oJ 3HAKA KOPHA, BHECEHHe MHOJKHTeNA MoJ 3HaK
kopHA. PacemoTpumM Apyrue npumepsl npeobpasoBaHMil BeIpaskeHHI, cO-
Aep;Kanux KBajJIpaTHBIE KOPHH,

Mpumep 1. Vnpocrum Beipaskenue 3+5a — +20a + 445a.

» BoiHeceM W3-Tofi 3HaKa KOPHA B BeIpaskeHmH +20a wncno 2, a B

BhIpaskeHnn v45a umcno 3. IHonyuum
352 — \20a + 4154 =35a — 2Ba + 125a =
—Ba3-2+12)=13ba. -

(MELERIE KeaapaTHbele KOPHK




3amerus cymMmy 3+DHa —2+ba +12+5a soipaskenuem 13+Ha, mMbl

BEIIIOJIHUJIH TPHEBeAeHHe IOJOOHBIX cJaraeMblX. 3alHuck MOMKHO BeCTH
KOpoue, He BRINMHUCHLIBAA NPOMEKYTOUHBLIH pPesyibTarT.
x*-3
x4+ 37
ok i
P Tark rar 3 =(v3)°, TO umecanTeNb MAHHOH ApPoOM MOMKHO npejacTa-
BATH B BH/le PAsHOCTH KBAJPATOB ABYX BhIpaskeHmii. Iloatomy

IIpamep 2. CoxkpaTum apodsb

x3-3 _ xﬂ—wf?_-]zz{;r +w'r§]{x—q'r§}=x_v§ 4
x++/3 x+3 x+ 3 )

Ipumep 3. Ilpeobpasyem aApobs ——= Tak, 9ToOBI 3HAMEHATE]H HE CO-

V2

Jepiall KBaJ[paTHOT'O KOPHHA.

b YMHOMKHEB YHCIATENb M 3HAMEHATEIb npoﬁu HAa M’LZ_; NOJIYYHM

c ¢ 2 _ey2 c_.
V2 2y 2
Msr saMeHHIH Ipo0B % TOMKJeCTBeHHO PaBHOH JIpo0bIO %E, HE

cofiep;alleil B 3HamMeHaTe/le 3HAKA KOpHA. B TakuMX ciayvasax ROBOPAF com/materialloo
9TO MBI 0C60000UNUCH OM UPPAWUOHAALHOCMU B 3HaAMeHaTesde Apodm.

H]]I!ME]] 4. Bpiacaum, MeXOY HaKHMH IDOCeJOBATEEHEIMHI IIeJIEIMHE

41— 3.6

THCJIAMH 3aKJOYMeHO 3HAYeHHEe BRIDAMOCHHA \I'E '

» OcsoBoguMcsa OT MPPAMOHANBHOCTH B 3HameHarene apobu. [lnsa

STOr0O YyMHOMHEM YHCIHTEE H 3HaAMeHaTe b ,EI;D'D'EH HaA CYMMY V6 + 1.

Monyuum
1-3V6 _ (4-3/6)/6-1) 46 -36Y+4-3V6 _
V6-1 (6 -1)J6+1 (J8) -1
_J6-3-6+4 6 -14
T 61 5 °

Targ rag 2 < \[E < 3, TO —12 < \.“E - 14 < —-11, 3uHauwuT,
2,4<¥6-14 5o
s ]
Tlonyuaem

-3 < M =g,

2

§ 6. NpumeHeHne CBOWCTE apuPMETUHECKOro KBaapaTHOro KOpHa 99




ynpaxHeHus

414, ¥npocTHTe BRIpaKEHHE:

a) V75 + /48 — /300; r) V75 —0,14/300 — 27;
6) 3v8 — /50 + 2./18; 1) V98 — 72 +0,548.
) V242 — J200 + 8;

415. Yupocrure BhIpaMKeHle:

a) JB_IJ—J’EE—F Jin; T) JEE—JE_AIE— v150;
6) V160e¢ + 2J40¢ — 390¢; 1) 342 + /32 —J200;

B) 5V27m —4J48m — 2J12m; e) 2472 — B0 — 2.8.

416. BrinoaHuTe JelcTBHSA, HCHOAL3VA (QOPMYILL COEPAILEHHOIO YVMHO-

FREHU T
a) (x +fy)x— y); m (e +\by;
6) (a —b)a +b); &) Wm —Jny;
B) (11 -3)(W11+ 3); #) (2 +8);
r) (\J"E-F \E}(ﬁ 2 Jl_ﬂ), 3) (\E = \E)H- CkadaH ¢ vk.com/material100
417. BoimonHHTe DeHcTBHA:
a) (25 +1)(245 —1); r) (1+3J5);
6) (547 — V13)(W13 + 547); 1) (248 -7
B) (3v2 —243)(2V3 +342); e) (2J10- 2
418. BeinnonHuTe IelCcTBHUA:
8) (V4+ 7 + 2 - 1) 6) (J5+ 26 —5-26)"
419. llpeoBpasyviiTe BRIpAKeHHE!
a) (Jx+ DHx - 1; m) (57 — 13)(57 +13);
6) (Wx —Ja)x +Ja); e) (22 +33)(2V2 —33);
B) (Wm + v2)% ) (6 —v2)° + 3./32;
r) (/3—Jxy; 3) (V2 + 18) —30.
420. Paznoxure Ha MHOKHUTEIH, UCTIOIB3YA (POPMYIY PasHOCTH KBajpa-
SB;:"’ - s B) 4a’ — 3; oy — 3, roe y = 0
6) 5 — ¢’ r) 11 — 1657 e)x —y, tme x >0 my > 0.

INECERI KBagpaTHbe KOPHM




421, Pasgo:KuTe HA MHOKHTEIN BLIPAYKEHHEe:

a) 3+ 3; r) a-5va; x) 14 - J7;
6) 10— 2410; 1) Va —\2a; a) 33+ 22
B) \fr.;+x; e) VJ3m +bm;

422, Corxparure npodn:

-5 2- Jx a-b
H} mi B] .I--41 ﬂ) \I{E—r\ll';‘

m+6 -8 ZJII—SJQ
D D FA T

423. Corparure a1podb:

2-2, Jx -5, 54410,
8 s B) 35— i T

5-a. J2 42 2J3 -3
0) S r) 7’ e) 5B

424, OcroboauTeCE OT HPPAIlMOHANLHOCTH B 3HaMeHaTene Apo0H:

x a 5 CrauaH ¢ vk.com/material100
a) —=; ) = W) ——:

J5 bJb 2v3

3 4 8
6) —: ) —3 a) —=i

Vi Ja+b 3.2

2 1 35
} ——=3 e) 5 u) ——.

Ty Ja—b 52

425. OcgoboguTecs 0T MPPALMOHAILHOCTH B 3HAMeHATeNe IpodM:

a) —=; B) —=; 0
J;v ﬁ."g’ 2‘*51
1 a ]
) ===t V) ===t e} —.
V2 23 415
426. OcroboanTech OT HPpPAIHOHANEHOCTH B SHaMeHaTeae ApolH:
4 1 33
a) : B) —; Ay )
J3+1 Jx - \Jy ) 7-8y8
1 a 15
6) ——=; F) == =i e) .
1- \r'E ~a'!'ﬂ_+ w"g 2-\.'":'_: +5

§ 6. NpumeHeHre CcBOMCTE apVMPMETUHECKONo KBaApaTHOrO KOpHY 101




427, MoxaKuTe, UTO 3HAYEHHE BLIPASKEHU]
gy L 1
3J3-4 3344

eCTE YHCIO PAIIHOHAJEHOE;

1 1
6) - —— eCcTh YHCIO HppalHoHAIBHOe,

5 -2J6 5+ 26

428, Memxay BEagKMH 110CISI0BATEIbHBIME LEe/lblMM YHCIAAME 3AHJIYEHO
SJHAYEHHE BH})HH‘ZEHHH:
1 2 3 5+ 33,

3 6) ——:; —_— i B i
J5-2 ) V5 -3 ) J10 + 47 ) J3+2

a)

429. OcroboguTeck 0T HPpaAaIHMOHAIBHOCTH B 3HaMeHaTene Ipo0H:

8) ——; B B —
x+\|":z;r'! qfl_—\.@, 3—2\@-1
h 12 14
6 : : ry ——: e) ——.
} {I—'JE ] 'Jg‘i‘\'ﬁ ] 1—5—5\@

430. Horaxxure, uro:

a) [2-0.215; 6) \Eﬂl 4.

5

CkadaH C vk.com/material100
431. Moxawure, 9To uncaa 2 — Jg m 2+ \fg ABISIOTCS B3aHMHO 00par-

1
26+ 5

432. Cpenu  umcen 1543 —442, 6-12, 80 -5J3, 75 —4.5,
1 1
2J3-6" 675 - 32

MNPpOTHBONOJNIOMHBIX YHCeJI. Haitgnre atn napsl.

HBEIMH, a YHCJa EJE—E " — NPpOTHBRONOJOMHBIMH.

ECTE IIapa B3aHMHO Dﬁp&THEIX THCeJI B TIapa

9- ¥  8x

il e o —2 u HaiiiuTe ero 3Haue-

433. VOpocTHUTe BRIPAYKEHHE

HHe npu x = —2,D.

434, PemmuTe ypaBHeHHE:

a) T2 X 120 6) Lo10_3-2 _o5

102 RUELERI KeagpaTHble KOpPHM



4335, [lnomans KOJIbIEA BbIYHCIHETCH | | b\
o Gopmyre S = n(R* — ), rae i e |
R — pamuyc BHelllHerc Kpyra, a | 42 2747678710
' — pajuyc BHYTPEHHero Kpyra. ol N [ |1 L+
Bripasute R depes S u r. =2 ,i:\:---

=]
|
=y |

41l

436, Hamumure Ans KaKgol  mpsa- HEEA N
MOH, H300paxeéEHoH Ha pHCVHEe !
21, vpasHenue, rpaMKOM KOTO- ! i
POTO SBJSIETCHA DTA NPIMAaT, I\

Puc. 21

KOHTpO/bHBIE BOMNPOCHI U 3aaHUSA

Ha npumepe eoipaxeHwus EJE NOKaXWNTE, KAK MOXHO BHECTWM MHOMXW-
TeNb NoA 3HAK KOPHSA.

Ha npumepe BbipaxeHns +8a nokaxute, Kak MOXHO BbIHECTA MHOXM-
Tenb W3-Nnoj 3Haka KOPHS.

w1 1
Ha npumepe BblpaXeHnn — u ————
Ja Ja + b

ANTeCHA OT MppaunoHaneHOCTH B 3HameHarene ﬂ;pDﬁH.

NOoKaXKMTEe, KAK MOXHO oceobo-
CrauaH ¢ vk.com/material100

,H.H.FI mex, Kmo xodem 3Hamb Ooavule

19. NpeobGpa3zoBaHne ABOWHLIX paavkanos

CropoHa a, NPAaBUIBHOIO NATHYTOJLHUKA, BIMCAHHOIO B KPYr pa-
nuyea R, sbluncinaerca no opmylie

1
;=5 B\10 25.
Bripasxenne \[‘10 = EJE: , Bxojsuiee B 9Ty QopMyIy, HMEeT BH

\a +bv"E,

rge a, b, ¢ — HEKOTODbIE PALMOHAJIBHBIE 4YMCJA. BhipaimeHue TaROIro
BHA HASLIBAIOT QGOUHBLM PACUKALOM.

B npeobpazopaHMAX BBEIpaMKeHHIH, colep:HalllMX IBOHHEBEIe pajHKa-
JIbI, CTPEMATCH O0CBODOJHMTRCA OT BHEIIHEroO PAJHKAI&. JTO HETPVIHO
CAeNAThL, KOJa BLIpAaYKeHHe, CTOAIEee oA 3HAKOM pagukanta, MOMEKHO
OpeIcTaBHTE B BHJe KBajJpaTa CYMMEI HJIH KEagpaTa pasHOCTH.

i___l_”"'i TEeX., KETO XOY4YeT 3HAThk If_-]n;'_|j'|l_.,1'|||‘:_:- 103



IIpumep 1. OcBobGoguMcA OT BHENIHEr0 PagHKATIA B BbIPAKEeHHH

Ja1-125.

» IlonmerTaeMcAa OpeACTABHTE BeIpaskeHme 41— 125 = BHJe KBajpara
Pa3HOCTH JBYX BhIpaxkeHuii. Ilna atoro 12\1’5_ OyjeM paccMATPHBATL
KAaK VBOEHHOe NPOM3BeJ/leHNe ABYX BbIpaykeHwuil, a 41 — xax cymmy
UX KBagparoe. Bripa)kenmue 125 wmommo IpeACTABATE, HAIpHMeEp,

Kak 2-6-J5_ WM Kak 2-3-2\@. IMposeprka ybesxjgaer Hac, YTO

MMeHHO B HepBOM CJyYae CyMMa KBaApaToB MHOMKHTeJeill 6 u J5
pasaa 41. 3uaaunT,

V41125 — /36— 2- 6 V5 + 5= \(6— VBY = |6 5| = 6 V5.

IIpumep 2. OcpobGoguMca OT BHeIIHero pajHKala B BHPpakeHHH

J61+ 28V3.

[Tokaxkem, KAk MOKHO PEIIUThL 3Ty 3aJavy, UCHONb3YA Memod He-
onpedenéHnblx KoapPuuuenmos.

> Tlycrs 61+28Y3 =a+bV3, rae a m b — meworopig wmema,
Torza (a+by3)’=61+28V3 u a+by3>0. 3uaunr,
@+ 2ab\3 + 3b7— 61 + 2843.

Orcrona
{2&5:23, ab =14.

a’+ 8b? =51, {a2+3b2=
T. B.

Brimumem Bee mapsl Heanix uncen (a; ), ama xoropnix ab = 14:
(—14; —1), (=75 —=2), (-2; —7), (-1; —14), (1; 14), (2; 7), (7; 2), (14; 1).
Mz stux nap BeibepeM Te, KOTOPhIE YAOBJETBOPAKT YCIOBHAM

a®* + 3 =61ma+ bﬁ =20
Herpyano ybeanThesi, 4TO Takad mnapa eQWHCTBEHHadA — 9TO Imapa

(7; 2). 3gaunr,
J61+ 23J§ — T+ 243.

B Tex cayuasnx, Koraa @ = 0, b = 0 u pasuocrs a¢” — b paBHa KBa-
OpaTy panHoHANLHOTO YHCIA, OCBD'ﬁoﬂHTLEH OT BHENIHETO PaTHKala B

BEIDAKEHHH (@ T Vb momHO ¢ TOMOTIIEIO opmyabt deolinozo padurxana;

Haidg=\fﬂ"‘\f“2_b+\{“_\|""2_b
2 = 2 :
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B npasoii wacTH 9T0H (GOPMYILI 3aIHCAHO HEOTPHIATEJILHOE WHCJO.
ITorasem, uTO ero KBajpaTt paBeH a * JE:

P — 2
[\/a+u"a2—h +JH—~.||Iﬂ2—h] -
2 - 2 B
_a+ya®-b _ 2 az—(a""—b}_i_a—ﬂ'az—b P
2 - 2 e

2

Mpumep 3. OcroboguMcd 0T BUCHTHENO PaAHKAJA B BLIPAMKCHAH
J57 — 2024 .

» [lo dopmyne ABOMHOTO pajgnKajla MMeeM

Jﬁ?—m—\jﬁﬂm_‘jﬁ_m_
\/57+ J21225 - \/51% lezzﬁ _ Jﬁ?—;ﬂﬁ - \/57 ;35 w46 A1, 4

Ocpobosaerne 0T BHEIIHEro pajiiKaja MCHoJIb3VeTcda B Ipeobpaso-

BAHMAX BBIPAKeHHH ¢ NepeMeHHBIMH, COAePiKaIlluX ABOHHBIC PagHKaJIbI.
CrauaH ¢ vk.com/material100
IIpumep 4. YOpocTHM BEIpa;keHHe

J2a—2«.||'a3—4 +ya—2, rae a = 2.

» Ilpeacrasum B ABOMHOM pajMKajie NMOJAKOPEHHOE BhIpasKeHHe B BHE

(a2 +2)— 2Ja*— 4 +(a— 2).
Ionyumm

J{a +2)—2Ja"—4 +(a—2) +Ja—2 = ‘j{ﬁ."a +2—\Ja—2) 4 Ja—2 =

=lJa+2-Ja-2|+Ja-2=Ja+2-Ja-2+Ja-2=\a+2. <

YnpaxHeHus

437. OcpoBGomuTeck OT BHEIIHErc palHKala, [IpeJcTABHB IIOTKOpPeHHOoe
BhIpAMIEHHE B BUIE KBAaJApaTA:

a) 6 +2v5; 6) J11—447.
438, HafinnuTe sHadeHHe BBIPa:KeHHA:

a) {11+ 62 —/2; 6) V27 — 58 + 2.

Ona Tex, KTo Xo4eT 3HaTe Donbuwe 105
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439. OcBoboguTecs OT BHENTHETO PAAWKANA, MOAL3YACH (QOPMYI0H ABOLI-
HOTO pajHKaia:

a) 55 +v216; B) 17 + 288 ;
6) 86— 5460; ) /32— V1008

440. YupocruTe BBIPAMEHME, BHIUHCIHE IIPEIBAPHTE]LHO 3HAUYEHHE -,
eCJIH:

a) H=\/11+\J§-—J11—v%;
6) a=y3+5+3-+5.

441, fisnseTest AU PANHOHANLHBIM HJIH MPPANHOHATBHEIM YHCJIOM 3HA-
YeHHEe BBIpaKeHHA:

a) Y13+ 43 — /13 -4/3; 6) V19— 234 + 19+ 2347

442.| OcBoboauTech 0T MPPATHOHAILHOCTH B 3HAMeHaTesJe ApODM:

T [6+3 =
a) @ 6) LMBtva, g) Y5-2
Ja+ 11 JB-B V5 +2

CradaH c vk.com/material100
443. HafignTe 3HAYEHNE BLIPAYKEHHIA!

2+ 7B |2+ 2+ V3 - |2 2+ V3.

444. JToxauTe, 970 BCPHO PARCHCTRO:

a) 10+ V24 + V40 + V60 = V2 + 3+ V5;
0) JB+#E—J2_{]—@=I+ V3 - 5.

445.| Yupocrure BoIpasteHHe:

a) %—@—Jb—;+v@, roe b = 1;

6) \/:.-—44_\4@_\]:::4_@} roe ¢

4

kY

4.

446. OcrobGoauTeck OT BHEIIHETO pPajHKala B BRIPAKOHIH:

a) (Ja +2\a—-1, ecan a = 1;
6) ya+b+1+42Ja+b—\Ja+b+1-2Ja+tb, ecnma + b > 1.
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lﬁﬂu'renhﬂhle ynpaxHexHus K rnase |l
K naparpady 4

447, MapecrHo, uro uueaa @ 4 b HaTypanbHble. ABasercs JH HATYPAIIb-
HEINM TITCII0;

a) a + b; a)a — b; B) ab; ry —?

> 8

448. HzpecTHO, 4TO uHclna a H b ensle. fABndeTca JH IeJbIM 4YHCIO:

a) a + b: 6) a — b; B) ab; r) % b = 0)?

449, MzpecrHo, 4To 4Heaa @ M O pALMOHAIbHBIE. FABAAETCH M DALHO-
HAJILHBIM YWHCIO:

a) a + b; 6) a — b; B) ab; r) % (b = 0)?

450. JoramRuTe, 4TO €CJIH YHCIA X U § YETHBIE, TO YETHBIM OVIET YHCIIO!
a) x — iy 0) xy; B) 3x + y.

451. HM3pecTHO, 4UTO 4YMcIa X H } HedeTHHIe. ByiaeT IH 4YEeTHHIM HIH
HEUYETHBIM YHCIOM:
a) cymma x + y;
Ei} pasHOCTE X — ] CrayaH ¢ vk.com/material100
B) TIpPOU3BEJEHHEe X7

452. HazoBmure:
a) NATh NMOJOKHUTENbHBIX uncen, Menbimux 0,002;

1
6) nATH OTPHIATENBHBIX YHces], DOJBIINX _'ﬁ;

1
B) OATH 4YHces, OONBIIHAX “:__: H MEHBIIHNX

-

b | =

453, IlpencrarnsTe B BHC OCCKOACHHON JICCATHYHOW TCPHOAHTCCKON
Ipo0H THCIO:

a) ﬁ* B} E' } i' ®) E'

8) 8¢ 13’ A) 35 30°
T 1 T 12

ﬁ} &E! r] ﬁ! E] "’E! 3} 55'

454, HazosuTe aBa panHoOHAJLHEIX B JBA HPPAHOHAJLHLIX HHCAA, 34-
KJYEHHBIX Me:Iy umciaamz 10 m 10,1.

455. MapecTHOo, UTO UMC/I0 ¢ palHOHAJLHOE, a YHCAC b HppamlHoOHAIL-
Hoe. Byjer 1M palMoOHAIBHBIM MM MPPALMOHAILHBIM YMCJ0:

a) a + b; 0) a — b?
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456, HattaiTe a3mavdcenie BRLIPAMKCHHUA:

a) 0,3289; B) ,[—59—1; 1) 20,0121 + V100;
4 1 V144
_4 ‘I. et ; A ! .
0) —440,81; r) e T8 e) 6 + 2,89

457. HalimuTe 3HaveHHe BLIpaKeHHA:
a) ox—10 opu x = 2; 2,2; 5,2; 22

6) 6 -2y ompm y = 1; —1,5; —15; —37,5;
3+x
[x

L SR

r) Y2a-b uppa=0,b=0 upua=4,b=71.

B) npu x = 0; 1; 16; 0,25;

458. Pelunre vpasHeHue:

a) 5Vx =3; R) —==2; n) 1++2x =10;
s
6) %4; ) Jees el e) 3Vx —5=4.
W ax

CrauaH ¢ vk.com/material100

459. PemnnTe ypaBHEHHE Jl—i— v2+ J.'J_C= 2.

460, Mosxer nu:
a) cyMMa JBYX HppallHOHAJNBHBIX 4YHce] ObIThE PAIHOHAIBHBIM UH-
CJOM;
0) TpOW3BEACHWEC PATHONANBIOTO W WPPATTHOHANLHOTO YHCET ORITL
PAIHOHAJBHEBIM YHCIOM?

461. ITpupesuTe IpUMep YpPaBHEHMA BHJIA X° = g, KOTOpOE:
4) HMeeT JBA PALMHOHAIbHBIX HOPHS;
0) WMeeT JiRAa WpPpPaANMOHaANLALIY KOPHA;
B) He HMeeT KOpHeH.

462. YramHTe JONVCTHMEIE 3HAUYEHHA HepeMeHHOH X B BBEIpAMKeHHH:

a) Vs B) V2 +1; n V-«
6) Vx'; r) {(4-x); &) V-2*.
463. IIpy KAKHUX 3HAYEHHSX 4 U H MMeeT CMBICT BRIPAXKEHUE!
a) Jab; B) Jﬁ: ) m :
6) N-ab; 1) Va¥’; e) V-a®’?
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464. IIpyn KaxUxX aHaveHMAX DepeMeHHOH X HMeeT CMBICT BHIpa’KeHHe:
4 1 5
=t B) ——=3 T
o) Jx ) Jx +2 B) Jx -1
465. HalinuTe sHaueHHe BhIpa:KeHHA:
a) V0,16 +(240,1); r) (3¥3)? +(—3+3)%
6) (0,210)?+0,516; m) (5v2)* — (25

) V144 — 0,5(+12)% e) (367 —3(6Y.

466. Paccrosadue MeXay OBVMH TOYHAMH HOOPAMHATHOMH ILIOCKOCTH
Alx;; 1) m B(x,; y,) BeIMHCISETCS O (QopMyJIe

d=\/{x| _xzf + (Y _!:"2)2-

BerumcnuTre paccroanue mexxay touxkamu A(-3,5; 4,3) n B(7,8; 0,4)
¢ IMOMOIIBID KAaJBKYJIATODPA.

467. CparawTe wHcaa;

a) V7.5 u 7,6; r) V2,16 u J‘%; w) VT u 2,6;
6) JD,] 1% s JU,DI; ) \E 17| E; 3) 3,2 w 4553;

CkadaH ¢ vk.com/material100

B) \E u +0,3; e) \E " 0.(3); m) 1,23 n 1,1.

468. C pomolbi rpadHEOB BBIACHHUTE, CHOJLBHEO KOPHEH MOMeT MMeTh
ITp []EIHJIH‘IHI:IX SHAYEHUIAX f }7I}HBHEHI‘IE:

a) Vx —x +b; 6) Vx=—x+b.

K naparpacdy 5
469. Briunciaure:

a) 1/196- 0,81- 0,36; B) 0,87 -49 +0,82-49;
6) Jlf—a-ﬁg-n,m; r) 1,44-1,21-1,44-0,4.
470. HalimuTe 3sHaueHHe KopHA:
a) 165% 1242 i 149% 767 |
164 ' 4572 - 3842

&) 98 | r) 145,5% — 96,5
176211227 193,52 — 31,5
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471. Beruncanre:

e
ﬂ} 15'\4’2{}-0,11}45; B} L{EI_’
0,4J0,2
ﬁ} U)S‘Vﬁ' D,zy‘ﬁ.—é-ﬂ,ﬁdﬁ; F} ::{:'f,_zg,
5

472, Uzsectno, uro a < 0 u b < 0. Ilpencrasbre BhIpasKeHHe:

a) vJab B Bujec TpOMBREACHUS KOPHE;
a
6) \/E B BHJIe HACTHOTIO KOpHEH.

473. Hajjnure sHauedHue Bhipa:eHus (ecid OHO MMeeT CMbIC):

a) V1205 m) Vo105 2) V--15);

6) —V10%; r) —y(-117; ¢) —\(-25)%
474, Berancanre:

a) 3\,/[—?; r) (},1@; ) —W;

6) —2v10'; 0 0185 8) 2,5((-0,1)".

5) —345"; ¢) 10040,1';

475, Halignre 3madenve BEIPaMCHHAA:
a) J-E, r) x/ﬂ?, ) m;
0) \/9_”' ) Jm; 3) m
8) V16'; e) /96 -486;

476. IIpu KarkuxX 3HaUYeHHAX X BePHO PaBeHCTEO \/; = {v'{; )y ?

CradaH ¢ vk.com/material100

477. Ilpn KaKHX 3HAYEHHAX OePeMeHHOI BepHO PABEHCTBO!

a) JHT=HE: B) \/F:_xs; 1) \/F:_af;
6) \[F=“"ﬁ; r) \/F=—C5; e) N

478. IlocTpoiiTe rpaduy PYHKIHE, 3aJaHHOH (QOPMYJIOH:

a) | =Lf; B) y=x\/?:
) .U=_2:§: r) y:—xJF.
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479. ITocTpoiiTe rpadHr GYHKIUH Yy — ,4x|.

480, IIpeobpasyiTe BLIpAsKEeHTe;

1
a) Va'b'; n) 5

i

12
6) Vb°c®, rtme b = 0 e) ﬁ ———., e b > 0
- 2
B) 16x'y%; ,,':Lxﬁ , Tae x < 0, y = 0;
: il
r) 40,25p°y", rme p = 0, y = 0; 3) ,/ , Tne ¢ < 0, a > 0.

481. (3Badaua-uccaedosarue.) BepHo 1A, 94TO MpH J1000M HATYPAJIBHOM 7

3HAUYEeHNe BhIpAKEeHHUSA Jn{n +1n + 2n+ 3)+ 1 ABnderca HaTy-

PAJBHBIM YHCJIOM?

1) BribepHTe NpoH3BOJIBHOE 3HaAUEHHEe 11 M IIPOBEphTe, ABIAeTCA JH
HATYPRAJNBHBIM YHC/I0M COQTESTCTBYVIONIES 3HAYEHHEe HOPHHA.

2) IlogymafiTe, KaK VA00HO CTPYINTHPOBATE MHOMKHTEIN B POMIRE-

meHun n(n + 1)n + 2)}n + 3), uTodHH OpeJcTAaBHTE MNOJKOPeHHOE
BbIDAMKEHUE B BHIE KBajApara.

3) BrummoaauTe mpeofpasoBaHHsT W JaliTe OTBET Ha BOMPOC- 8agiami.com/matenalloo

482. Yupocrure BhipaieHue:
a) V(-ay;  6) J(—a){-b)".

K naparpady 6

483. BriHecure MHOMHUTENL M3-110J] 3HAKA KOPHA:

a) 0,5v60a”; g) 0,1 x.u'iﬁ{]x”; x) av18a’p;
6) 2,14300 x"; ry 0,2v2254°; e) —m+48am".

484. CpaBEUTE WHCIA:

a) 0,2J200 u 10V8; ) 0,54/108 u 943;
6) Ty n 0,8+50; r) 263 m 4,528,
485. PacnionoxHuTe B MOpAIKe BO3pACTAHHA YHCA:
a) V72, V30 u 7V2; B) 80,2, VA1 1 24250;
ﬁ)ﬁE,ﬁn%Jﬁ_; r) 1240,5, V89 n 24160.
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486. BrinmosHHuTe YMHOOMKEHHE:

a) Jx(Ja—\b); n) x + Ve - Jy;
6) (Vx + Jy)vx; e) (Va — Vo) 3Va + 24b);
8) Vab(Ja + Vb); #) (2va +Vb)3Va —2Vb);
r) (m —Jn)mn; 8) (4x — Bx)(x — V2x).
487. ¥YnpocTHTe BHIpa:eHUe:
a) (1-vx)1+x +x); B) (Vm —Jn)m +n + Jmn);
6) (a + 2)(a— 2Ja + 4); ry (x4 e +y —xdy)-

488. IIpeacrapbTe B BHAE KBajJpaTa cYMMBl HJIH KEBagpaTa pa3HOCTH BEI-
paskeHue:

a) x—-4yx-1+3; 6) Y+ 2y + 2+ 3.

489, Jloxkamxwure, UTO:
a) 6 +442 =2 +2; 6) 8V3+19 =3 +4.

490. Haiigure 3HAUYeHVE BRIPAMKEHHS: o
Crayad ¢ vk.com/material100

a) x° — 6 npu x = 1++/5; B) x°— 4x + 3 mpnu % =24 +8;
3+ 2

2

6) x> — 6x npu x=3-3; 1) - 3x + 5 npu x=

491. Jokax\Te, UYTC 3HAYeHHA BLIpAKeHHH

JT+4V8 +47-48 u (T+48 . |7T-48

ABJNIANTCA HaATVPaJBEHEIMH YHCIaMH.

492, ﬂDHa.}EHTE, UTO SHaTeHHe BEIPAAMCHNA eCTh YHCTIO DAallHOHAJLHOS.

1 1 1 1

- : 0 + —.
3J2-5 3f+5’ )?+2£ 7-2J6

a)

493. IHaiinuTe 3HAUYeHHe BHIpPaXeHId:

a) 2 - . - B) ”ﬁ_“&}‘“fﬁ*‘fﬁ-

11-2J30 11+230° BB+ Ji=Ja’

5 5 11+./21  11-./21

6) = 3 r) TNE J_.

3+2/2 3-2/2 11- 21 11+ 21
2 -3xy+ v

494, Halinure zHadyedue apodu npu X = 3+ J5 n y=3- 5.

x+y+2
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495, Coxparure apodn:

xe r,r\."u &) 242 — x/x
\I'r_ \."J 2+2x +x
496, Cogpature Ipodh:
JH—&— ‘..'{-!_? . 6) a—y""d_—e—:i
ava +byp’ aa+33
497. Cogparure I1podb:
4.35 \fﬁ 3( zf
5) A5 -5 1) 2,31 3J2- 6
\u'r_ "ﬁ 24 sjﬁ -2 :
498, Coxparure npodnL:
2+10 =35 —-1F —:
4 ‘B0, gy Q01 -8
4-J10 Ji0-J3-1
499, Ocpobojurecs 0T HPPALMOHAILHOCTH B 3HaMeHAaTe/ne Apodu:
CradaH ¢ vk.com/material100
a) 1+4a_ 6) x — Jax 8) 23-3 i
va avx 503 °
500. OcroGoanTech OT MPPAIHOTANTLIOCTH B 3HAMOWAaTene Jpo0un:
a) YoMy 6y abrbva g) 27842
by Jab ' 42

501. OcpoboanTects

35— JI_
H} "u'ly"'y:

Ve -y
9+3Ja+a_
3+».,:"J '
502.| Ocrobogurech
E- 7
ay =Nk
) Jx
a++b
ab

D)

6)

B) l—ﬂﬁl.él;r:
1—2\.&
r) ﬂgb+2fl-g’:";—4'

ayb +2

|
B) ,.—‘:a
49 _Tya +a
Jmn+1
r)

LononHUuTensbHble yNpaxHeHus K

mn —Jmn +1°

OT HppaOoHOoHaAJIEHOCTH B SHakeHaTe e II;pDﬁH:

OT HPPAOUOHAIBHOCTH B UMCJAHTele Apodu:

rnaee |l

113



1 1

8) J:'a'+Ji3.+1; 6) J6-J3+2

JE -2

504. IIpn KakoM sHadeHHH X Ipo0b 2

npHHHMaeT HanbOIbIIEe

=

3HaueHmne?

505. YupocTuTe BRIpajKeHHE:

a) 15\/%_\,!150; ) 6 1é_ﬁ;
6) V135 + 1040,6; r) n,5J‘H+m\E.

506. YupocTuTe BRIpaykeHHe:

a) ( ST ¥
_x+:r\‘|'rE :r—.r\f; 2’

” (.J&‘HJ;,— \G‘f@].fh 2

Cradad ¢ vk.com/material 100
507. oxamure, 4TO 3HAUEHHUE BbIDAMKEHUHA

Jo+49-14b + b+ 49 + 14V

mpu 0 = b = 49 we zarvcwuT oT b,

508. ITocrpoiite rpaduru GOyHEIMI:

y=x;

y=x~38;
Yy = x +3;
§=Je-3;

y=.,x+3.

509. TTocTpofite rpadpur (GyERIHNA y = x4

Jx+2‘

114 BREEEERN KeagpaTHblie KOpHW



eyl YPABHEHUE U CUCTEMBI
YPABHEHUM

B 3toi rnase Bbl cAenaeTe HOBLIW wWar B u3dy4eHun anrebpsl. Bl Byne-
Te pewaTtbh HOBble BWAbl YPaBHEHWA C O[HOW NEepeMeHHOW W Npexae BCero
HayyuTeCcb pelwaTb KBagpaTHbie ypaBHeHus. Bel y3aHaete Gopmyny KOpHewn
KE3OPATHONrO ypaBHEHWH, KOTOpas NO3BONAET BbIMWMCNHATL KDpHH YPaBEHEHWA
no ero koadpbuumeHtTam. 3Ty Gopmyny Bbl CMOXETE NMPUMEHATH HE TONLKO
Ha ypokax anrebpbl, HO W Ha ypokax reomeTpun, GU3IKMKKU, MHPOPMATUKW.
Bui y3HaeTe 0 C?ULECTBUEEHHH 3aBNCMMOCTH MeXxOy KOPHAMK KBaapaTtHoro
ypaHeHus wn ero koadduumeHtamun. Dopmynbl, Bbipaxawwmwe 3Ty 3aBu-
CMMOCTL, Bbieen B koHue XVI B. dpaHuysckun matematuk @pancya Bue
Bl AeTanbHO NO3HaKOMWTECkL C KBagpaTHbIM Tpé)(‘-II‘IEHDMZ yaHae ,q%‘f{(
KWX Cny4asix v kakum obpa3om kBagpaTHbIA TPEXYNeH MOXHO PasnoxuTb
Ha MHOXuTenu. Bbl Oypete pewarts HecnoxHbie APOOHLIE paunOHanbHbIE
YPaBHEHWA W Yy3HAETe O BO3IMOXHOM MNOABNEHWK NP KX pPeweHn Tak Ha-
3blBAEMbIX NOCTOPOHHWX KOPHER. 3HAKOMCTBO C HOBLIMW BMOAMW ypasHe-
HWIA NO3BONWUT Bam pewats Gonee pazHoobpasHbie TEKCTOBLIe 3agayn. Bol
npoaonxunTe HS}PHEHHE ypaEHEHHﬁ C aAsyma nepemeHHbiMHU W KMX CUCTEM,
npu atom ByayT paccmatpuBaTtbCA Kak rpadwudeckwe, Tak um anrebpauvye-
CKMe cnocobbl MX peLueHus.

m

20. HenonHble KBappaTHbie ypaBHEHUN

SAOPATHOE YPABHEHUE U EFrO KOPHU

Kamxpoe u3 ypaBHeHHH
-x*+6x+14=0, 8F-Tx=0, x*-

o) b
I
o

MMEeT BUJI 2
ax" + bx +e¢ =0,

Toe ¥ — IepeMeHHad, d, b 1 ¢ — yncaa.

§ 7. KBagpatHoe ypasHEHWE W ero KOpHW

g{_'.mmfmaterialmﬂ
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B meprom ypasnenuun g = —1, b = 6 m ¢ = 1,4, BO BTOpOM — a4 = 8,

4
b=-Tuc¢c=0,empereem —a=1,=0u¢ = % Takme vpaBHeHHA

HABBIBAIOT KEAJPUMHBIMU YPUEHEHUIMLU,

KragpaTHBIM ypaBHeHHEM Ha3bIBACGTCH
ypapHeHNe Buia ax- + bx + ¢ = 0, rme x — IepeMeHHad,
a, b 1 ¢ — Heroropble yucaa, npuuéem a = 0.

Yuena ¢, b 1 ¢ — roadphUUMeHTbl EBAIPATHOIO ypaBHeHud. Yucno o

HA3BIBAIOT HEePBEIM KOXPPUIHEHTOM, YHCJA0 § — BTOPHIM Koa(dpHuoueH-
TOM H YHCJIO ¢ — CBODOJHBIM UJEHOM.

B mamigom us ypasHenuit suga ax® + bx + ¢ = 0, rage a = 0,
HANOOJIRIIAS CTENEeHh OepeMeHHON x — Keajapar. OTcioga W HazBaHHe:

EBAJpaTHOEe YpaBHeHHE.

3aMeTHM, 4TO KBAAPATHOE YPABHEHHE HASZLIBAKIOT €Lé VpaBHeHHeM
BTOPOH CTENEHH, TAK KAK eTo JIeBAA YacTh €CTh MHOTOWJIeH BTOPOH CTe-
IeHH.

KpangparHoe ypaBHeHHe, B KOTOpoM roahduuuenrt upu x° pases 1,
HABLIBAIOT RpuGedéHHbLM Keadpamubd ypusHenuem. Haopumep, npu-
BeJEHHBIMH KEAJIPATHRIMHE VPABHEeHHAMH ABJIAIOTCH YPaBHeHHA

11x + 30 = 0, x'r-’ - 6x = 0, 1'2 _ Bigakﬂ::c*«k.ccn’s.-'maze:':al'_iZHiI

Ecim B KBaZpaTHOM YpaBHeHHH ax° + bx + ¢ = 0 xors 66 OAMH U3
roa(dduedTos b UNH ¢ paBeH HYJW0O, TO TAKOe YpaBHeHHE HAZLIBAIOT
HENnOLHBLM Hﬁaﬂpamﬂ,mm ypasuenuem. Tax, ypapaeHus: —2x¢ + 7 = 0,

3 — 10x = 0 w —4x° = 0 — HemoJHBIE KBaJpATHLIE YPABHEHNA.
B wepsom uz Hux b = 0, Bo Bropom — ¢ = 0, B Tpereem — b = 0
ac = 0.

IIETIG.JIHLIE KBaJipaTHBIe YPaBHeHHA OBIBAIOT TPEX BHAORB:
l)ax +ece=0, rie c = 0;

2) ax + bx = 0, tme b # 0

3) ax® = 0.

Pacemorpum pellleHMe YPABHEHHH HAMIOI0 M3 3THUX BHIOB.

Npumep 1. Peruum ypasnenwe —3x° + 15 = 0.

b Ilepenecém croBOAHLIIN 4YJleH B NPABYH YACTh YPABHEHHMA H pasje-
JaumM obe dactn NOAVYHBIIEroCHA YpaBHEHHA HA —3:

-3x% = -15,
x2=25
OTcroaa
=JE I x:—v’g.

OrBerT: J_'i —\,f"f_'i.
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Mpumep 2. Pemuwm ypasmuenne 4x° + 3 = 0,

» llepenecem cBoOOAHEIN 4JeH B NPaBYH HacTk ypaBHeHHA W obe 4a-
CTH NOJYYMBIIEroCcA YpaBHeHHMSA pasjenum Ha 4:

4x* = -8

2 3
X' =——,
4

Tak Kak KBajpaT 4yHucJaa He MOKeT ObITh OTPHIATENBHBIM YHCJIOM,
TO MOJYYHBIIEECA YpaBHeHHe He HMMeeT KopHei. A CIIeI0BATEINBHO,
He HMeeT KOpHeH M PaBHOCHJILHOEe eMy ypaBHeHme 4x° + 3 = 0.

OTeeT: KOpHeH HeT.

Boobme ana pemeHHMs HEMOJHOTO KBAJAPATHOTO VpPaBHeHHA BHAA

ax® + ¢ =0 apu ¢ # 0 IepeHOCAT eTo CBODOIHEI UJIeH B INPABVIC YACTE

: C
H OeJAT obe yacTn YPaBpHeHHNA Ha d. H‘DJ’I}“{HH}T YPaABEHeHHe .'X.'J = ——

i a
pPABHOCHJILHOE VpaBHeHHIO ax- + ¢ = 0.

[ =
Tak wax ¢ = 0, TO —a—#ﬂ'.

[
Ecin ——> 0, To ypaBHeHHMe MMeeT JBa KOPHHA:
a

c c
Xi=—|— H X; = [——.
1 a 2

\ a

c .. - iR
Ecenn _E{ 0, TO ypaBHeHHe He WMeeT KOPHEil. CxadaH ¢ vk.com/material100

Mpumep 3. Permmm ypasmenwe 4x° + 9x = 0.

b PasznosKHM JI€BVI0O YACTh YPABHEHHMA HA MHOMKHTEJIH:
x(4x + 9) = 0.
OTrcroxa
x =0 umu 4x + 9 = 0.
Peminm ypaBaHeHme 4x + 9 = 0:
4x = -9,

OTrger: 0; —2%.

; Boobuie ana penieHHs HENMOJHOrO KBaAPATHOTO YpaBHEHHA BHIA
ax” + bx = 0 mpuw b # 0 pacKIaARIREAIOT €70 JEBVIO YaCThL HA MHOKHTETH
H MOJIVYAKT YpaBHeHHE

x(ax + b) = 0.
IIpouseenenue x{ax + b) paBHO HVIIC TOTJa H TOJBEO TONa, KOI'JA
XOT ﬁb] OOHH Ha3 MHOMATEIeHA PEBEH HY.JIH}.

x=0mwumuax + b = 0.
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Pemasa yparmenue ax + b = 0, B wotopom a + 0, paxogum

b
ax = —=b, x=——,
a

CrnegopaTelbHO, OPOH3BedeHHe Xx{ax + b) odpamiaeTcd B HVIL NIpH
b .
x =0 n npn X == Kopusimu ypasmenus ax” + bx = 0 aBagioTcd

b
yucaa 0 u ==,

3HaunT, HENMOJHOE KBAAPATHOE ypaBHeHMe Buaa ax- + bx = 0 mpu
b # () Bcerga MMeEeT ABA KOPHA. :

HenonHOe KBaIpaTHOe YPaBHeHIe BHAA ax- = ( paBHOCHJIBHO VpPAaB-
HeHHo x° = 0 M [I09TOMY MMeeT eIMHCTBEeHHBIH KopeHb 0.

ynpaxHeHus

510. ApnseTcss U KBAOPATHBIM VpPaBHEHHE:

a) 3,7x—5x+1=0; B) 2,1x% + 2x—§_‘ﬁu; 0 7¢ - 13 = 0;
6) 48x° —x"— 9=0; Nx+ax —1=0 e) —x'= 07
11. Breimumure Koad(hHOUeHETE KBAAPATHOTO YPABHeHHA: Ckaqar ¢ vk.com/material100
a) 5x* — 9x + 4 = 0; r) ¥ + 5x = 0;
6) x* + 3x — 10 = 0; x) 6x° — 30 = 0;
B) —x° — 8x + 1 = 0O e) 9 = 0.

Kakne M3 JaHHBIX VpPaBHEHMII ABJAITCH NPUBEJIEHHBIMHM KBajpar-
HEIMH VPaBHEHHAMH?

512. IIpupegure NpMMEpPbl HENOIHbIX HBAIPATHBLIX VPABHEeHMI pasiimd-
HBIX EMJ0B.

513. HalinyTe KOpHH VpaBHeHHA:
a) 4x* - 9 = 0; 8) -0,12* + 10 = 0; m 6v? + 24 = 0;
6) -’ +3=0; 1) y-2=0; e) 3m?—1 = 0.

514. PemnnTe ypapHeHHe H VHEAXKHTe NpHONHMKEHHBIe 3HAYEHHA KOpHeil
¢ TogrOCTEH 10 (0,1 (BocOoons3yiTeCchH KAIBEYIAATOPOM):

a) 2x% — 17 = 0; 6) 3% - 7,2 =0; B) —p* + 12,6 = 0.
515. Pemnnure ypaBHeHHe:

a) 3x° — 4x = 0; B) 102 + Tx = 0; 7 62 — z = 0;

6) -5x% + 6x = 03 r) 46> — 3a = 0; e) 2y + y° = 0.
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516. Pemmure ypasHenue:
a) 2x? + 3x = 0 B) 5u? — 4u = 0; 1) 1 — 4y® = 0;
6) 3x* — 2 = 0 T) 7a — 14a® = 0; e) 2x°~ 6 = 0.

517. BepHo 11 yTBep:RIeHHE:

2 s
4) HemoJIHOe KBaJipaTHOe ypaBHeHHe x, - 19 = 0 He MMeeT KOpHeii;
6) HenmonHOe KBajgpaTHoe yvpasHerne x° + 19 = 0 He uMeeT KOpHEeH;
B) HEMOJIHOE KBAJApaTHOe ypaBHeHHe X + 19x = (0 He mMeeT KopHei?

518. Haiigure 3HaueHUHA LepeMeHHOH &, IPH KOTODbIX:

= 2
a) 3HadYeHHWe BuIpa:keHHsa d5a” + da — 6 paBHo 24;
6) sanauenue Buipaskenus ala — 4) pasuo 60.

519, PemnuTe ypaBHeHHE:

a) 4x* -8x+7 =2+ x+7; B) 10 — 3x* = x* + 10 - x;

6) -5 + 8y + 8 = 8y + 3; nl-2y+3°=y -2y+ 1
520. HalinyTe KOopHH VpaBHeHHA:

a) (x +3)x—4) = —12; B) 3x(2x + 3) = 2x(x +4,9)+ 2;

6) 1§t+{zt+1)[f_it_1\}=n; r) (= 1(x+1) = 202 —3).

521. Pemnre ypaBHCHHE: A
a) 2% = 5 = (x + 5)2x — 1); B) 6a® — (a + 2f — —4fa” =y com/mAETEne
6) 2x — (x + 1) = 3x° - 6; r) (5y + 2y — 3) = —13(2 + y).

222, Tlpowarenenre ARYVX TOCTCAOBATCNBALIX MENLIX YWceT B 1,5 paza
DoJIbINe KBaJpaTa MeHbIOero u3 HEX. HaligmrTe aTH 4HciIa.

523, TennucHLIE KOPT TpeAcTaBIAeT coDOH TPAMOYTOJILHYIO IIOMIAAKY,
IUTHHA KOTOPOH BIBOE BOJBINE ITHPHELI, a IJ0Iaxs pasua 800 nr.
Haiigure niaMHY B LUHPUHY KOPTA.

524. Ecan oT KBajgpaTa oOTpe3aTk TPevIoILHHK IIOMIA B0 59 cm?, TO
ILIOIOAaAL OocTapllelicad dacTH Oyiaer paeHa 89 cv”. Halinure cTopoRy
KEBAAPATA.

525, lIpe rpynnel TYPHCTOR OTIPABMJHCE OJHOBPEMEHHO H3 OJHOI'O IIVH-
KTH — OJ|HA HA CEBEP CO CKOPOCTHIO 4 KM/4, a Apyras Ha 3anaj
CO CKOPOCTRIO D KM/4, Hepes Kakoe BpeMs PAcCTOARNEC MEHIY TV-
pHCTAMH OHKa:KeTcA paBHBIM 16 Em?
gt®
526. IIyTe crobOmHO ODajawmierce Tela BEIYHCAAeTcd Io GopMyle § = -5
rae t () — mpemsa, g = 10 m/c¢”, s (M) — TNpOAAEHHLIH MTyTh,
Hepes CKOJLKO CeKVHA OT Haualda DaJeHH:A HaMeHbB JTOCTHTHeT IHa
waxrtel rayvouaoi 80 m?
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527. Hlupuna 3eMeILHOTO VYACTKA, HMe-
W0Iero (opMy OpPAMOVIOABHHKA, CO-
crasjader T9% ero IJHUHBL, 8 ero ILIO-

a wr
maae pasaa 4800 m°. Haiipure niuHy
zabopa, OTPaIaIonero ITOT YYACTOK.

028, TeneBH30P UMeET ILIOCKHIH DKPAH IPSI-
MOVIOJIBHOH (popMBI. B macmopre K Te-
JeBH30PY YVEAa3aHo, 4YTO JJHHA SKpaHa
OTHOCHTCHM K NTAPHHE HaK 4 . %, a OITa-
roHans paBHa 25 gwoimam. Hafimzure
IJIMHY H IIHPUHY 3EpaHa B JooiiMax;
B caETHMeTpax (1 moiim = 2,54 cwm).

529. B xakuX KOOpPAMHATHBIX YeTBepPTAX pacnojioxeH rpa@uyk QyHKIIHH:

a) y=(1-v2)ux; 6) y = (4 — V1B)x; B) y=(35—5,7)x?
9+ 6x + x°

'530. Haligure 3HAauYeHHe BhIPAMKEHUHA W-i_ Jx npu x = 0,36 u

upu x = 49. CrauaH ¢ vk.com/material100

21. ®opmyna KOpHel KBagpaTHOro ypaBHeHus

PacemoTpuMm Tenepb, KAK peliamT KBaJIPpATHBIE YPABHEHHMA, B KOTO-
peiXx 00a KoadupuIHeHETa PN HEM3BECTHBIX M CBOODOAHBIN HUJI€H OTJINYHBI
OT HYJIA.

Hauném ¢ npumepa. Pemium ypaBHeHHe

72 - 6x -1 = 0.

Pasgenns obe wacTu aToro YPaBHeHHA Ha a MNOJYIHM pPpaBHOCHJIEHOE

eMy NpPHUBEAEHHOE KBAJIDATHOE YpABHEHHE
) 6 1

»¥==x-===0.
T 7

" 2 6 1
Beigennm ua TpexX4dJieHa Iz = FI = = KBapaT OBYYJIeHA. I[.TIH ITOTrO

a

2 6 2 3 i
PASHOCTh X° — =X NPEJCTABHM B BUJE X == = npubaBuM K Hel BbI-

Py 2
(3

PaxeHHAe | F] H BEMTEM €T'0.
a
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[Moayunm

Orciona

CnenosaTensHo,

YpaBHeHMe MMeeT JBAa KOPHHA:

ﬁf - {&
T i
J-1
T 49
HJIHN

Crauad ¢ vk.com/material100

Cnocof, ¢ MOMOIBI KOTOPOrO MBI PEIINIH ypaBHeHHEe, HASBIBAKOT

eévidenenuem Keadpama Oeyuaend.

Pemenne KBaZipaATHEIX VpaBHeHHH BhIJleJIeHHMeM KBaJipaTa ABVUJIeHA
YACTO NMPUBOAUT K rpoMo3aKuM npeobpasoBanuam. [loaromy nocrynaror
nHade. Pemraior ypaBHeHHe B o0mIeM BHAe H B pe3yJbTaTe MOJYVIAIOT
thopmyny kopueii. 3ateMm a1y (GOpMYJY NPUMEHAIOT NPH PelIeHduH JIo-

foro KBajpaTHOr0 YpaBHEHMHA.
PemmM KBagpaTHOe ypaBHeHHEe

ax® + bx + ¢

JNIEHHOe KBaJIpATHOE ypaBHeHHe

= 0.

® Paspenus obe ero uactu Ha a, IMOJaVIHAM PABHOCHJILBHOE eMy IIPpHBE-

2t e Bl
a i

(1)

IIpeoGpaszyem 2T0 ypaBHeHHe, MCIOJL3YA NpeodpasoBaHWA, AHAJO-
rHYHBIE TEM, KOTODPBIE NPUMEHAJHNCH B PACCMOTPEHHOM BbIIIE MPH-

Mepe:

x*+2x- —+[ ] [

. s 2.:::-21-1—[5j

2a

-G
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/ 2 z
(Fra] =5

(x4 2] 2t 2

Ypaeaenue (2) paBHocunbHOo ypaBHeHno (1). Yucno ero xopeeil 3a-

bz' 4ac

2
BHCHT OT 3HaKa aApobn " Tark kak a = 0, To 4¢° — nHONMOAMN-

TeJLHOE YMCJIO, TO3TOMY 3HAK a'mn ApobH omnpejendeTca 3HAKOM eé
YHCAUTENA, T. €. BeIpaskenua b® — 4ac. Dro BBIPAYKEHHE Ha3bIBAIOT
AuckpumMuHanmom rkeadpamuozo ypasuenus ax- + bx + ¢ = 0

(¢ THCKPHMHHAHT» II0-JAaTBEIHE — pasjanduTens). Ero obospadarior
Oyksoit D, 1. e.

D = b* — 4dae.

3anuimmem ypaeHeHHe (2) B BHIe
X+ —
l J 4:;3

PaceMoTpuM Teneps pasiiMuHBIC BO3MOMKHBIE CJVYAM B 3aBUCHMOCTH
oT aHadveHua D.
1) Ecom D > 0, 10

il i s £ o el b Q Crauad ¢ vk.com/material100
2a  2a 2a 2a’
b D b D
ot D m oyt D
2a 2a 2a 2a
_ -b-D T -b+D
2a 2a

Taxkum obpasom, B aToM caydae ypaBHeHue (1) mMeer ABa KOPHHA:

b—+ID mox = —!J+\I'rﬁ'

- 2a 2a

IIpuaaTa caeayomas KpaTKad 3amuch, KOTOPYIO HA3BIBAIOT (POPMY-
JI0ll KOpHell KeadpamHozo YpasHeHuA:

= . A SN N — S N N e D N . E—

1
=‘”';J. re D = B — 4ac. @ .

1

i J
Y — - S S S S N S A

2) Ecoim D = 0, To ypaBHeHue (2) npumMer BHJ
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Orciona

——
b
B sToM cayuae ypaBHeHHe (1) MMeeT OJHH KOpPeHB —5

DopMyI0o¥ KOpHeH KBaJApaTHOTO VPABHCHHAA MORHO TOIL3OBATLCA
u B artom cayuae. [lelicteuTensHo, npd D = 0 dopmuyaa (1) opn-
HHUMAST BHI

OTKYAA

3) Ecaiin D = 0, 10 3HaueHue jpobu f_z OTPUIATENIBHO U [03TOMY
(L

VpaBHeHHEe
2
b D
(x+ &'~ 20
2a, da
a cIeJoBaTeJbLHO, M ypaBHeHHe (1) He HMeOT KOpHeH. CxauaH ¢ vk.com/material100

Takum obpasom, B 3aBUCHMOCTH OT 3HAYEHHMA AUCKPUMHWHAHTA KBa-
NPATHOE YPABHEHHE MOMKET MMeTh JBa KopHA (npu D > 0), oauH KOpeHb
(mpu D = 0) unu He UMeTL KopHeil (mpu D < (), O

Ilpn pemenHmn KBajapaTHOro ypaBHeHHA mo ¢opmyne (I) mene-
cooDpasHo MOCTYIIATE CHAeAYIONIHM oOGpasom:

1) BEIYMCANTL AMCKPUMHHAHT ¥ CPABHHUTE €ro ¢ HYJEM;

| 2) ecIH IHCKPHMHHAHT HOJOMKHTENEH HJIH paBeH HYJI0, TO BOC-
| MOJL30BATHCA (POPMYJI0I KOpHeH, ecliM AMCKPUMHMHAHT OTpPHILA-
. TeJeH, TO 3amMcaTh, YTO KOPHEH HeT.

HNpumep 1. Pemum ypasrenme 12x° + 7Tx + 1 = 0.
P Haiigém gUCKpHMHHAHT:
D=7"-4+12-1=1,D > 0.
[Ipumenum opMyay KOpHeill KBaJApPaTHOrO ypaBHEHMHA:

_ —Ttaﬁ’ oo =721

X =
24 24
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Mpumep 2. Permrum ypaswenwe x° — 12x + 36 = 0.

P Hmeem .
D=(-12° -4+1-36 =0,
o
I_1122\-ﬁ‘ o 12;4]'
OrBeT: 6. <

Mpumep 3. Pemum ypasmenme 7x° — 25x + 23 = (.

P Umeem

D= (-25)°—-4-7-23 =625 - 644, D < 0.

OTreT: KopHeH HeT.

Ha dopmyie (I) MOKHO DOJIYVUHTE OpYIVIO (hopMyay, KOTopoH yiIod-
HO NOJB3OBATHCH IIPH PEIISHHUN KBAIPATHRIX VPABHEHHH ¢ YETHBIM BTO-

pEIM Koa(dgpurmenToM.
® PaccMorpuM KBajjpaTHOE ypaBHeHHE
ax® + 2kx + ¢ = 0.

(Y &= 2 a
Haiiném ero guckpumuuanrt: D = 4k° — dac = 4k — ac).
QueRNAHO, YTO YHCIO KOPHEH VPABHEHHS 3ABHCHT OT 3HAKA BLIPA-

2
skeHHA kBT — ac. OboaHadYHMM 3TO BEIpasKeHHe 4yepe3 D).

Ecnu D, # 0, to oo tdopmyne xKopHeH KBALPATHOI0D YPABHEHHS 0~

JIVTIIM o - -
I_;ﬂkLﬁD,_—%L&ﬁh_—k_ﬁm
. 2a a 2o . a :
-kt (D, .
T. . X=————, rae D, = k* - ac.

3HAUNT, ecJIM KBaJIpaTHOe ypaBHeHHe HMeeT BH]
ax> + 2kx + ¢ = 0,

CrauaH ¢ vk.com/material100

To npn D; # 0 ero xopEn mMoOryr ObITh HAHJAEHBEl 10 (QOPMY.JIE

-k Dl v
x=TJ. rae D, = k* — ae.

Ecinu D; < 0, To ypasHeHne KoOpHeil He MMeer.

Hpumep 4. Pemum ypasmenne 9x° — 14x + 5 = (.
» Hmeem D, = (-7)* - 9 - 5 = 4,
7+4 T+ 2

y X =——.
9 o

X =

OTreerT:

0w
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YnpaxHeHus

531. Briuncaure IJUCEPHMHHAHT KEBEAJPATHOIO VPABHEHHS H VHEANNTE

332,

533.

534.

535.

538.

339,

HHUCJI0 €0 KOpHeMn:

a) 2x* + 8x + 1 = 0;
6) 2x* + x + 2 = 0;
Pemmnre yparpHeHHe:
a}3x2—'?'x+4—ﬂ;
6) bx* — 8x + 3 = 0
B) 3x° — 13x + 14 = O
r) 2y° — 9y + 10 = 0;

Peinure yvpasHeHue:

a) 14x> — 5x — 1 = 0;
6) —y* + 3y + 5 = 0;
B) 2x* + x + 67 = 0;

Hanaure KopHEN ypaRHeHHA:

a) bx? — 11x + 2 = 0;
6) 2p° + Tp — 30 = 0;
B) 9y — 30y + 25 = 0;
Ilpn rakux sHauveHMAX X:

B) 9x° + 6x + 1 = 0;
r) x> + 5x — 6 = 0.

ﬂ)ay—ﬁy—i-l—[]
e}4x 4 = Ba =
H{}y—l{]y—Z-'-Irﬂ

3) pi+p — 90 =0,

r) 1 — 18p + 81p* = 0;
n -11y + y? - 152 = 0;
e) 18 + 3x* — x = 0.

) 35x° + 2x — 1 =0
n}Eyz—y—5=U:
e) 16x* - 8x +1 = 0.

a) Tpéxuned x> — 1lx + 31 npuHuMaer sHaueHue, pasHoe 1;

6) sHaueHMs MHOrOwIeHoB x° — 5x — 8 u 2x — 5 papupCKatar ¢ vk.com/material100
B) aByuied 7x + 1 pasen Tpéxuineny Sx°
r) tpéxunen —2x> + 5x + 6 pasen apywieny 4x°
. IIpy KakWuxX 3HAUeHHAX X OPUHHAMAIOT PaBHLIC 3HAYCHM:
x — Bxwn bx — 18;

a) ABYVYIeHEI

- 2x + 1;
+ 5x7?

6) Tpéxumensr 3x° — 4x + 3w x + x + 17

a)Bx'—lnlx—i-lﬁ:{};
6)5‘5 - 16p + 3 = 0;
B)d + 2d — 80 = 0;

r) x® — 22x — 23 = 0:

Pemure ypaBHeHHe:
a) 8x° — 1dx + § =
6) 12¢° + 16¢ — 3

B) 4E +4p + 1 = 0;
ry x> — 8x — 84 = 0
Pemmure ypanuenue:

a) 2x° — 5x — 3 = O;
ﬁ}3x2—8x+5—[1
B) 5x + 9x + 4 = 0;
r) 36y° — 12y + 1 = 0;

s |

I:| T
i

. Pemmure ypaBHeHHe, HCTONs3YVA thopmyny (1I):

1) 4#° — 86t + 77 = 0O
e) 155° — 22y — 37 = 0;
w) 728 — 20z + 14 = 0;
8) y* — 10y — 25 = 0.

x) m® + 6m — 19 = 0;
e) 5y® + 26y — 24 = 0;
x) 2° — 34z + 289 = 0;
3) 3x° + 32x + 80 =0

x) 3t° — 3t + 1 =0;
e}x2+9x—22=0;
)yt — 12y + 32 = O

3) 100x” — 160x + 63 = 0,

KBaapaTHOe ypasHeHWMEe W ero KopHK
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540,

Pemnre ypasaenue:
a) 5x° = 9x + 2;
6) —t* = 5t — 14;
B) 6x + 9 = x%

n) i = 52y — 576;
e) 15y* — 30 = 22y + T;
x) 25p° = 10p — 1;

r)z — 5= 2% - 25; a) 299x? + 100x = 500 — 101x%
541, PemmaTe yparaenme;

a) 25 = 26x — x% r) 3p* + 3 = 10p;

6) 3t* = 10 — 29¢; o) x* - 20x = 20x + 100;

B) ¥ = 4y + 96; e) 25x° — 13x = 10x* - 7.

542. HaligyuTe KOpHHM VpaBHeHHA:
a) (Zx—-3)b6x+1) = 2x+ %; B (—1)f+1) = E[Et— lﬂé];
0) (3y — 1)y +3) = y(1 + 6y); T} —2(2+7) = (z— 2}z + 2).
543. Peninre ypasHeHHe:
a) (x + 4)® = 3x + 40; m (x + 1) = 7918 - 2x;
6) (2p — 3)% = 11p — 19; e) (m + 2)% = 3131 - 2m;
B) 3(x + 4)* = 10x + 32; x) (x + 1P = (2x - 1)%
r) 155'& + 17 = 15(y + 1}2; 3) (n — 2)° + 48 =C@4aﬁr%gém,’ma'{eﬁalii}o
544. PemnuTe ypaBHeHHe:
— 2 —
a) %-11:::11; B) Z— = x(10x - 9);
Z+x 8x-T7, 3.2 2 4.2 3
B) T =g D gt t g
545. Hajijgure KOpHH VPABHEHHMHA M VEAMRHTE HX NpHONHMMKEHHBIE 3HAUYE-
HUS B BHJE JecATHUHLIX Apodeill ¢ TournocTeio go (,01:
a) 5x2 —x-1=0; B) 3()f — 2) — y = 0;
6) 2x* + Tx + 4 = 0; r)y + 8y - 1) = 3.
946. (daa pabombt 6 napax.) Pemiure rpadudeckH ypaBHeHHe!
a) 2 — 2x — 1 =0; 6) 2 — 4x + 2 = 0.
1) Obeyaure apyr ¢ Apyrom, B KakKoMm Buje yA00HO NpeacTABHTH
VDaBHEHHE.
2) PacnpenennTe, KTO BRINOJHAET 3ajJlaHHe a), a KTo — 3ajganue 6),
M BBITIOJTHUTE HX.
3) HaiiguTe KOpHHM Ka:KJA0T0 M3 VPABHEHHUH ¢ MOMONIIBI (DOPMYJIL
KOpHel KBaJpaTHOI0 VpPaBHEHHA M CPABHUTE HX CO 3HAYEHHAMM,
HalIeHHEIMH TpPH rpadHYecKoM pelIeHHH.
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547. Pemure ypasuenne x° = 0,5x + 3 cHavasa rpadmueckyd, a saTeMm
¢ TMoMOIObI QOpPMYJIBl KOpHeH.

948, IlalimuTe KOPHH YpaBHeHHA H VHAMHTE HX NPHOIHMKEHHLIe 3Hade-
HHA B BHIe JecATHYHBIX apodeii ¢ TouHocTeio Ao 0,01 (Bocooib-
3VHTECh KAIBKYISITOPOM):

a) x* — 8x + 9 = 0 6) 2y — 8y + 5 = 0,
549, Pemure ypaBHEeHUE:
a) 0,7x* = 1,3x + 2; r) 22 = 2z + 2,91 = 0;
6) 7= 0,4y + 1y’ m 0,2y% — 10y + 125 = O
) 2% — 1,6x — 0,36 = 0; ¢) sx’+2x—9-0.

550. IIpu raKuX 3HaYeHHAX X BepPHO PABEHCTEBO:

a) ;_x*==2x -7 B) 4% = Tx + 7,5;

o

6) x2 + = = 2,6x; r) 6x* — 2 = x?

o

551. CyimecTEyeT JIM TAKOe 2HAYeHHe ¢, OPH KOTOPOM BEpHO pﬂE}_BEHC;TEQ T
(ecam cymecTsyer, TO HalguTe ero): RRRE C VRO mEeral
a) 3a + 0,6 = 94° + 0,36;
6) 0,4a + 1,2 = 0,16a” + 1,447

552. (Badava-uccaedosanue.) Pemmure ypaBHEHHS!
a) X —5x +6=0un6x>-5x+1=0;
6) 2x° — 13x + 6 = 0 mw 6x* — 13x + 2 = 0.
1) Ilyere opHa rpynna yuyaniMxcsa BBIIIOJHHT 3ajJjaHHe a), a aApy-
raa — 3ajgaHue 6).

2) CpaBHHTe pe3yJabTAThHl ¥ BREICKAYKHTE NpPeANoJoMeHHe 0 COOTHO-
HIeHUH Me¥AY KOPHAMH YypaBHeHHH ax® + bx + ¢ = 0 m ex” +
+ bx + a = 0.

3) HokaykuTe, U4TO Balle NpeANoJOKeHHe BepHO.

553, CymiecTByeT JH TAKOE 3HAYEHHE ¢, TPH KOTOPOM YDaBHEHHE
X —-ax+a-4=0:

a) He MMeeT KOpHeH;
6) MMeeT OJMH KOpPEHb;
B) mMeeT /iBa KOpH#A?
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504, IlatinuTe 3HaYeHHe BLIpa;KeHHd:
2a—1

npu a = —1,5.

l1-a
3a

535, ¥rpocTATe RLIpasKenye:

a) {E+ﬂ—2ﬁ].$+ﬁ;
6) (5 + V3 - V15)(/5 — V3) + 75.

596, He BnIimongs mocTpoenud, HAWIUTE KOORPJAWHATEI TOYKH Tepecetde-
HEA rpadHKoB THHeHHBIX (QVHKIIHI:

Ay=T9x—-1nmy=2x; By =6x +8my=3x+ 2;
b) y = 3x — 11 u y = 4; My=4—-—xny= 3x.

CradaH c vk.com/material100

22. PeweHnue 3apavy

Muorue 3ajauM B mMaTeMaTHKe, (DM3NKe, TEXHHMKe pelajpTcda ¢ I1o-
MOIIBI0 KBAAPATHBIX VpPaBHEHHH.
PaccMoTpHM reoMeTpHUecKyiO 3ajady.

Jamgaga 1. Haiigém KATeTH IPAMOYTOJIBHOTO TPEYVIOJBHHUEA, €CIH H3-
BCCTHO, MTO OJJHH U3 HHX Ha 4 CcM MCHELIIIC JIPYVroro, a THMoTeHy3a
paeHa 20 ca.

» Tlycth mMeHBITTHE ®KaTteT paBed x cM. Torjga DOALIMTUE KaTeT paBen
(x + 4) cym. Ilo Teopeme Ilndaropa EpagpaT THOOTEHYSEL PABEH CYM-
ME KBAJApATOB KATETOB, T. €.

x? + (x + 4P = 20°,
VHpoeTuMm 3TO VpaBHEHHe:
x% + x* + 8x + 16 = 400,
2x* + 8x — 384 = 0,
22 + 4x - 192 = 0.
PemuB moJiyueHHOe KBajpaTHOe ypaBHeHHe, HalaéMm, uTO
x; = =106, x, = 14.
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I[lo cmeicny 3agadm 3HAYEHHE X JOJKHO OBITH ITOJOMKHUTEIBHBEIM
YHUCJIOM. ITOMY VCJIOBHKI VIOBJETBOPAET TOJBKO BTOPOl KOpeHb,
T. e, gucjao 12.

OrseTr: 12 cm, 16 cm.

Jamaga 2. Teno 6pomieHo BePTHKANBHO BBEPX ¢ HAYAJBHOH CKOPOCTBHIO

>

40 m/c. Yepes cKOJNBKO CEeKYHJ OHO OKa)keTcA Ha BeicoTe 60 m?

M3 rypca (pHM3MKH H3BECTHO, YTO €CJAHM HE VUHTHIBATH COIPOTHB-
JeHHe BO3IyXa, TO BbIcoTa 2 (M), Ha KoTopoH OpolleHHOe BepTH-
KAJIBLHO BBEPX TEIO Oramercs depes ¢ (¢), Moxxer ObITh HAjeHA

o thopmye

h:vut_gl—

r2

rae v, (M/c) — HadaapHAA CKOPOCTH, g‘ ~— yCKOpeHHe cBODOIHOIO
mafeHnd, nTpuonmmenno pagmoe 10 1.1;’(' 5
IloacraBue 3HaveHuA A U U; B QOpMYIY, IOIYUHM

60 = 40t — 5t°
OTcrona

2 - 40t + 60 = 0,

t? — 8t + 12 = 0.
Pemus mnosaydeHHoe KBajpaTHOE h m b | filu]
ypaBHeHHe, Haigem, uto t, = 2, | 11 CiaupH ¢ Mklcgm/material 100
t, = 6. 80 i |
Ha pucynke 22 nan rpadux sasu- 11T - t o
cumoeTH h ot t, Te h = 40t — 5¢°. 701 F— Fr =
Hz rpadurka BHAHO, 4YTO TeJO, 60 / '
ﬁp{]].EIEHH[]E‘ BEPTHHAILHO BBEEDX, : | "'III : "'\
B TedenWe TEpREIX 4 ¢ mopmuma- 501 ! W
eTcd BBepx g0 BelcOoTH 80 M, a 3a- a0l 11/ | \ i
TeM HAYWHAST magaTts. Ha BrIicoTe | [ = | &' o
60 M oT 3eMAW OWO OKasnIBaeTcA 304/ =1 " 2l S
IBAIBL: depes 2 ¢ U depes 6 c¢ I ;.r’ | |
nocre DpocaHH. 2017 | mn
YCeIoBHIO 3ajavdyl VIOBIETBOPHIOT 10l | \
o0a HAlJeHHBIX HOPHA. SHa4YMT, i f_ ' \
OTBET HA BOIIROC 3A084YH TAKOB HA : ] I T
BEICOTE 60 MFTEJID oxamerca wepes [ O[T 11231451678 te
2 ¢ 1 uepez 6 c.

Puc. 22

YOpaxHeHus

557. TIponsremene JRVX WATYPAILULIX YHCEN, OJHO W3 KOTOPRHIX wa 6

boJsbille gpyroro, paesHo 187.

HaiiguTe 5TH UHCTIA.

958, Hajinure woepuMerp NpPpAMOYVIOJILHHEKA, AJMHEE KOTOPOTO Ha 4 ecm

'l_E_J'

BOMBITE UTMPHHEL, a TIOMAAL pasna 60 cum”

KBafipatHoe ypaBHEHWE W ero

KOPDHIA 129



559 OropoaHsIi VYACTOK, HWMEHIHH (GOpMy MPAMOYTOMLHANKA, OIHA
cTOpOHAa KoToporo Ha 10 M donpine apyroi, Tpedyvercd odDHeCcTH H3-
ropoas. Oupejendre AJLUHY M3IOPOfHM, ECJM M3BECTHO, YUTO ILIO-
IMaghk vaacTra pasma 1200 M©

560. Ilepumerp upsamoyroiabHura pased 62 m. Hailpure ero cropodsl,
ECNH [IOIGALE MPIMOYTOIBHHKA pasHa 210 mZ

561. HajimuTe KaTeThbl OPAMOYIOJBHOTC TPeVIOJIBHHMKAa, e€ClIH H3BECTHO,
qTo HMX cymm&a paeHa 23 cM, a ILIOLIAAbL JAHHOIO TpPevIOJIbLHHMEA
parna 60 cm”,

562. IlpouseeeHue IBYX IOCJIeNOBATEIbHBIX HATYPAJBHBIX UHCEN BOJb-
me ux cyMmel Ha 109, Haimawre ot uncha.

563. [Liowaas 10CKKH HPAMOYIOAbHOK Gopmbl pasua 4500 cm’. Hocry
PACTIMIMIN HA ARBE HACTH, 0JHA M3 KOTOPLIX TPeICTABASET codOMH
KBaJpaT, a Apyrad — MNpaAMOYTrolbHHK. llalimTe cTopoHy moay-
UMEBILIEIOCH KBajpara, ecjy AJAHHA OTUHHJIeHHOIO IIPHAMOYIOJBHMKA
pasHa 120 cwm.

564. Or UpAMOYIOJAbHOIO JUCTA KAPTOHA LIKMHOKH 26 ¢M oTpesain ¢ IBYX
CTOPDOH KBAIPATHI, [,T()I](}HH HEamxmgoro HI I'L(}T{'J[JBIX PaBHa IIIHPIHE
auera. Ilmomans ocraBmiefica uactu paBHa 80 cm® Iafimgmre mm-
PHHY JHcTa Kaprosa. [ToRaskuTe, UTO 3ajauya MMeeT JABa pelleHHd,

U IS KAEJOT0 Caydas caenaiite yeprésx (B Md[mTaﬁP 1 H.“le,, materiall00
Ya Com/ material Lu

565. B npaMoyrolbHOM TpeyroJbHHKe OJHH H3 KaTeTOB Ha 3 CM MeHBb-

IIe FMIIOTEHV3bl, a4 Apyroid Ha 6 ¢y MeHbllle rUI0TeHyssl. Haiipgure
TATIOTCHY3Y.

566. B kuHoTeaTpe 4HCIO MECT B PHIV
Ha 8 Ooawme gucna pagoB. CKoJb-
KO PANOBE B KHHOTeATpe, eCciIH BCero
B HéM mmeeTcHa 884 mecra?

967. Cmapunnaa sadaxa. Ctaa ode3ndaH
sabasndercda. Bocbmas yacTh UX B
KBajJpaTe Pe3BHTCS B Jjecy., Ocrann-
HbI¢ AREHAIAIIATE KPHYAT HA BepIIIH-
He xoama. Crammy MHe, CHOJLKO
Beero 0besnan?

268. Cmapunnaa 3adava. Keaapar nAToi yacTH o0e3bAH, YMeHBIIEH-
HOH Ha 3, copsaTancs B rpore. OaHa odesbsna, BIAEIMIAS HA AeDeBo,
Obplaa BHAHA. CROJBKO OBLIO 0De3bAH?

569. Yucno guaroHayieil p BbIIVEJIOI0 MHOFOYIOJABHMKE BBIYMCIHETCH 110

n{n—3
dopmyne p= T] rjie ;1 — UHCIO CTOPOH. B KaKOM BLIIVEJIOM
MHOTOYTOJIbHUKE jJauaroHanein Ha 25 boasine, yem cTopoH?

13[} | YpaBHEeHWA W CUCTeMbl yDaBHEeHWW



570. IIpu poanIrphINIe TEPBEHCTRA IIKOJBI M0 (GyvTHONY OLLIO CRITPAHO
36 mMaTyel, ODpHUEM KadkIad KOoMaHIa cHITpala ¢ KasKJoH IIo of-
HoMy paszy. CEONBEO KOMAHJ VYACTBOBAJO B PO3bIrpbliie?

571. B mmaxmardom TypHUpe ObL10 chirpado 45 naprui. Onpejgendre uu-
CJI0 VHACTHHUKOB TYPHHPA, €CJIH H3BECTHO, YTO KAMEABIA YVYACTHHE
CEITPE ¢ KaHIBEIM IIO D,[I:Hl:lfl ITapPTHH.

572. Or npaMOYTOIBHOrO JIHCTA EAPTOHA, AAHHA KOoToporo pasHa 60 cm,
a mupuaa — 40 cmM, oTpesanu Io yrjaM PaBHBIE KBajJpaThkl M H3
ocTaABNOIeHcd YacTH CHEJeHJIH OTKPBITYVIC KopoOky. Halinure cTopoRy
KBaIPATA, ECIH H3BECTHO, UTO ILIOMIALE OCHOBAHIS KOPOOKHM paBHA

a7a.

276,

800 cm?.

40

60

HaiguTe TPH IIOoCTedOoBaTeJBRHEIX HeTBEIX YHCITa, CYMMa EBalpaTOoR

HOTOpbLIX pasHa 869.

CoxpaTtiTe Apo0db:
8a" -27
9-12a +4a2’

a)

0) ;

ax - 2x

4+ 8

da— 6

ax | 2x

Hajinure sHAYEHNE BRIPDAMKEHHA:

(a = JbY —b

aJab 1 2b1 1

Permmare yparnenwe:

x{x—3) _x

) — =
) (H 2

0;

5) :c(x3+ 1}+ 81x= 2:

B)

r)

apu ¢ = 5, b = 2.

£x+9-x+.] x_S-il;
5 6 60
¥x-35 1 a4
j B LI
5 & BE

Crauad ¢ vk.com/material100

377. He BblIOIHAA LHOCTPOEHMHA, HAHAMTE KOOPAMHATHL TOUYEE llepecede-
Husl rpatuxa GyvEroua y = 13x — 2,6 ¢ ocel) X B OCBH Y.

KeagparHoe ypaBHeHWe u e



23. Teopema Buera

IpuRegénnoe KBaJpaTHOE ypaBmeHme x° — 7x + 10 = 0 wumeer
kopHH 2 B 5. CymMyMa KopHeH paBHa 7, a npoHaBeneHHe papHo 10. MEI
BHIMM, 4TO CYMMA KOPHeld pasHa sBrTopoMy RoO(DPPUIHEHTY, B3ATOMY C
TPOTHROTIOJIOMAHLIM 3HAKOM, A MPOUIBEICHHE KOpPHeH PABHO CBOOOIHOMY
yneHy. HoKaxeMm, YTO TaKHM cBOHCTBOM obOiagaeT Jwboe IpHBeJeHHOE
EBAJIDATHOE YPABHEHME, UMEIIee KOPHU,

CyMMa KOpHeil NpUBEIEHHOI0 KBAJPATHOrNO YpaBHEHHMHA PABHA BTOPO-
MY Koa(pHIIHeHTY, B3ATOMY C MPOTHBOIOJOKHBIM 3HAKOM, & ITPOH3-
BeJileHHe KOpHeil paBHO cBOOOZHOMY UJIeHY.

® Paccmorpum npuBefieHHOe KBajipaTHoe ypaBHeHue. ObosHaummM BTO-
poil KoaypunmenT OVYKBOH p, a cBODOAHBIH 4ieH OVKBOH (:
2
tprd g= 1
MucKkpuMuHAHT 5TOTO yparmemust D pamen p® — 4q.
IIycere [ = 0, Torga »sTo ypaBHeHHe HMeeT JBa KOpHA:

_-p—-D _p+VD_

x
! 2 2 CxauaH ¢ vk.com/material100

H X,

HaiigéM cyMMy M DpoH3BeJleHHEe KOpPHei:
—p—\u'ri_,‘-'_ —p+-u"'ﬁ_ —2p
5 e

X, 4+ X,= = —p;
_—p-ND D =pt - D) P-4 4y
e T 3 N 1 i
Hraxk,
x, + x, = —p, x;, " x5 = (.

TEGDEMH AdOoKa3aHa.

Illpu D = 0 rsagparaoe ypasHenue x° + px + g = 0 umeer ouuH
KOpeHL., EcaW VCIOBWUTHCH CUWMTATL, 9uTo TIpw D = 0 gRajgparHoe ypan-
HeHHe HMeeT JBa pPaBHBIX KOpHA, TO TeopeMa OVIeT BepHa H B 3TOM
caydae. JTo caeaver 13 Toro, dro upd ) = 0 KopHH ypaBHEeHMS TaKEe
MOJKHO BLIMHCTATE IO (hopMye

_-—p:\D

X
2

JlokasanHas TeopeMa HasbIBaeTca TeopeMoil Buera mo mMeHHM 3Ha-
MeHHTOT0 (ppaHuysckoro maremarnka Ppancya Buera.
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Hcenonsaya teopemy Bmera, MOMHO BEIPA3UTE CYMMY H IIpPOH3Beje-
HHe KOpHel NPOH3BOJLHOI0 KBaJApPaTHOrO VpaBHeHHA 4epesd ero Koad-
(PHUIHEeHTHI.

IlycTs KBagpaTHOE YpaBHeHHE ax® + bx + ¢ = 0 umeer KOPHH X,
H ¥, PaBHOCHIBHOEC €My IPHBeJéHHOe KBaIpaTHOe VPABHeHHEe HMeeT
BHO

d I .
M B, i e )
o o

Ilo Teopeme Buera

b
HtX=——: XX =
(7
CnpapegnnBo yTBEep:jAeHue, obpaTHoe Teopeme Bmera:
Ecam umesa m W 1 TaKOBBI, YTO MX CYMMa paBHa —p, a IpOH3-

BEJHUE DABHO ¢, TO OTW HUCIA HABJIAIOTCA KODHAMU YPaBHeHUA
At opne e arn=

® Ilo yemobuwr m + n =-p, a ma = g. SHAYMT, VPABHEHUE m/materiall0o
x + px + g = () MOKHO 3anIHCATE B BHJE
x> = (m + n)x + mn = 0.
[TofcTaBHB B 9TO VpaBHEeHHE BMECTO MepeMeHHOH X 4YHeJo m, Mo-
JAVIHAM
m* —(m + n)ym + mn=m* - m* - mn + mn = 0,

-F_'?lHH.T-IIIT, HHCIG 7 ABIASTCS HOPHEM YVDABHEHIIS.
ATanoraumo MOKITO MOKa3aThR, UTO YHCTO 71 TAKMKE ABRITACTCH HOpD-
HeM VPpaBHeHNHA.

PaccmoTpuM npuMepsl DpHMeHeHHA TeopeMbl Bmera M TeopeMsl,
obpaTHoil Teopeme Bmera.

®PPAHCYA BWET (1540—1603) — d¢paHuy3ckmin ma-
TemMaTuK, BBENn cuctemy anrebpauvyeckumx CUMBONOB,
paspaboTtan oCHOBbLI anemeHTapHoi anrebpel. OH Gbin
OOHMM K3 NepBbkIx, KTO 4Ywcna crtan obo3Ha4yaTh ﬁyk*
BaMM, YTO CYLLECTBEHHO PasBuno TEOPUIO YPaBHEHMWIA.

§ 7. KBanpartHoe ypasHeHne W ero KopHw 133



Mpumep 1. Hafiaém cyMMy ¥ OPOMIREAEHNE KOpPHEH YpaBHEHHS
3x? - bx + 2 = 0.

» uckpumuHaat D = 25 — 4 - 3 - 2 = 1 — OoJoEHUTeNbHOE YHCIO.
SHAUNT, VPABHEHHE HMeeT KOPHH. JTH K€ KOPHH HMEeT IPHBEIEH-
2 5 2
HOe KBAJpATHOE YPaBHeHHe X' — -X + o= (0. 3maunuT, WMo Teopeme
” : " 5
Buera cymMma KopHeil vpaBHenums 3x° — 5x + 2 = (0 pasHa 7

pi 2
a mpousBejieHNe KOpHeil paBHO .

ITo Teopeme, obpaTHOii Teopeme Buera, MOMHO NIpPOBepATh, Npa-
BHJIBHO JIM HAWJEHbI KOPHH KBaJApPaTHOr0 VpPABHEHHHA.

IIpumep 2. Pemuum ypasuesue x° + 3x — 40 = 0 u BBINOJTHUM TIPO-
BEPKY MO TeopeMe, 00parHoil Teopeme Buera.

» Hajligém AMCKpPHMHHAHT:
D=3+ 4-40 = 169.
Ilo chopmyne KopHell KBAAPATHOTO VPABHEHHA MOJyUaeM

oo 32 JI&Q, - —3;13

> 5 CrauaH ¢ vk.com/material100

OTciona
X = ""8, Xo = D.

[Tokasxem, 4TO KOpPHM ypaBHeHHMs HalijleHbl npasuiabHOo. B ypas-
mennu x? + 3x — 40 = 0 xoounuenr p pasen 3, a cBoboj-
HBIH uneH ¢ paBeH —40. CyMma HalJeHHBIX 4HceJ —8 H 5 paBHa
—3, a4 MX upouaseleHue pasdHo —40. SHauuT, 10 Teopeme, odpar-
HOH Teopeme Buera, oTu WHMcaa SBIAIOTCA KOPHAMU ypaBHEHHSA
x* + 3x — 40 = 0. <

Dpumep 3. Hafigém mogbopoM KOPHM VPABHEHH
x*—-x-12 = 0.

» Huckpumunanr D =1 — 4 - 1 « (—12) — woi0MUTENBHOE YUCIO.
ITycte x; ¥ x, — KOpHH ypaBHeHusa. Torpga

x|+x2=]ﬁxl'XQ=_12.

Eenn I'l H xz = LeJaele 4Hcjia, TO OHH ABJIAKTCA JeJHTeJlAMH 4YH-

cna —12. YVulThBad Tag:xe, 4TO CcyMMa 3THX 4Mcell pagHa 1, He-
TPYAHO jJorajaTecd, 4To x; = —3 U x, = 4. '
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YnpaxXHeHus

978. Haiimure cyMMy ¥ OPOM3BEIEeHME KODHEH VpPABHEHMS:

a) x> — 37x + 27 = 0; 1) 2x° — 9x — 10 = 0;
6) y® + 41y — 371 = O; e) bx® + 12x + 7 = 0
) x* — 210x = 0; wm)—2-+ 2= 0;
r) ¥ — 19 = 0; 3) 3x? — 10 = 0.

379. Peiiyre ypasHeHMe M BBILOJHUTE LIPOBEPHY IO Teopeme, 0OparHoil
reopeme Buera:
a) x° — 2x — 9 = 0; B) 227 + Tz — 6 = O;
6) 3t — 4t — 4 = O r) 2t + 9 + 8 = 0.

580, Hafimume KoprmW VPaBACHWA W BLITIOJTHTE TPOREPKY TIO TeopeMe,
0DpaTHOH Teopeme Buera:

a) x* — 15x — 16 = 0; Nt -6 =0;
6) m> — 6m — 11 = 0; m) 5x® - 18x = 0;
B) 12x% — dx — 1 = 0 e) 245 — 41 = 0.
981. Hafizure mogbopoM KOPHHM YypABHEHHA:
H.}x?—9x+2[}={}; B)ylz-l-y—;'ﬁ=[}:
6) y*+ 11y — 12 = 0; r) z° — 19z + 88 = 0.
982, Haiigure mogbopoM KOpPHH VpaBHEHHA: CxauaH ¢ vk.com/material100
a) x* + 16x + 63 = 0; 6) 2° + 2z — 48 = 0.

583. B ypaeHennn x° + px — 35 = 0 ogue u3 kopHeil paser 7. Hafigure
Ipyroit KopeHbs U HosMdUUUEeHT p.

584. Onun w3 KopHeill ypasHeHEUs ¥° — 13x + g = 0 pasen 12,5. Haii-
JUTE APYTOH KOPCHL W KO2(PPUIIHEHT .

585. OnuH 13 KopHeiH ypapHeHHA H5x° + bx + 24 = 0 papern 8. Haiigure
Ipyroi Eopedbs U Hoa(Gdunuedrt b.

586. Oqun us xopHei ypaseerus 10x° — 33x + ¢ = 0 pasen 5,3. Haii-
THTe APYToil KOPeHb W Kos)hHUI[MeHT c.

587. PasHocTh KOpHell KBanpaTHOO yVpaBHeHUA x° — 12x + g = 0 pap-
Ha 2. Haiinure q.

588, PasmocTh KOpHe# KBaApaTHOTO ypaBHeHuUsT ¥ + x + ¢ = 0 pasmua 6,
HatiguTe c.

589. PasuocTh KBagpaToE KopHell ypapHeHus x° + 2x + g =0 paena 12.
Haiigure .

590. HasecTHO, 9TO CYyMMA KBAAPATOR KOPHEH YPABHEHHS *—-8c+a=0
pasra 65, Hafigwre g.
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391, (Tasa padomst ¢ napax.) He pemasg ypaBHeHHUs, BRIACHUTE, HMEET
M 0HO KOPHU, ¥ eCcIH HMeeT, TO OmpelesHTe WX 3HAKH:

Q) x2+ T7x-1=0; r) 19x% — 28x + 5 = 0;
6) x2— Tx + 1 = 0; n) 22+ 5J3x+11=0;
B) 5x° + 17x + 16 = 0; e) 11x* —9x+7—- 542 =0.

1) ChopmymupyiTe TeopeMy, Ha OCHOBAHHH KOTOPOH MOMKHO OIpe-
JAeNATsE 3HAKH KOpHeM.

2) PacnpenennTe, KTO BRINOJHAET 3ajaHusd a), B), 1), a4 KTO — 3a-
mpaaua 6), r), e), ¥ BRINOJHHATE HX.

3) IlpoBepwsTe Apyr y Apyra, IpaBMJALHO JH BBINOJHEHLI 3aJaHHA.
Henpaspre ommbyku, ecam OHM JIONVIIEHBI.

592. orasxure, 4ro ypasBHeHUe HEe MOMET MMeTh KOPHM OJUHAHOBbIX
3HAKOB:

a) 3x> + 118x - 7 = 0; 6) 5 — 291x — 16 = 0.

593. (daa padomot 6 napax.) Ypasuenue x° + 5x + m = 0 umeer Kop-
HH X; U X,. HaliguTe, O0pH KAKOM 3HAYEHHH mM:
a) cyMMa KBaJpaTOBR KOpHel paBHa 35;
0) cymma kyDoB ropHeil pasHa 40.
1) Obcyaure DOAXOOLI K BRITOTHEHUK) 38J4HHI A) U 3agaHmA 0).
2) PacnpenennTe, KTO BBRINOJHAET 3ajaHHe a), a KTO — 3anagme 'ﬁ-?.g
M BBIUIOJHHTE HUX. G LYk coul/inage
3) IIpoepsTe APYD ¥V APYTA OPABHIBHOCTE IOJYYEHHEBIX OTBETOB.
HcopaebTe 3aMedeHHBIE OINHOKH.

rial100

994, Ilpu KaKMX 3HaAYeHHAX X BePHO PaBeHCTRBO:
a) (83x + 1)2 = 3x + 1; r) (3x + 4)) = 4(x + 3);
6) (3x + 1)* = 3(x + 1); ) 4(x + 3 = (2x + 6)%;
B) (83x + 1)* = (2x — 5)°; e) (6x + 3F = (x — 4)%

295. RaTeThl NpAMOYTOIBLHOTO TPeYTOABHHEA OTHOCATCH Kak & : 15, a
runoreHysa pasHa 6,8 . Haitgure nnolmans rpeyroibHKKE.

596. OrHollIleHHe THIIOTEHY3bl OPAMOYTOJBHOIO TPEVIONbHHEA K OJHOMY

M3 KaTeToB PaBHO o, apyroi Karer paseH 15 cm. Hanawre nmepu-

MEeTpP TPeyroJbHHKA.

597. HaiigyuTe cTOpOHBI IPAMOVIOIBHHEA, €CJIM H3BeCTHO, UTO OITHA H3
HuxX Ha 14 em Soablie apyroi, a JUHAroHAaAb IPAMOVIOJIbBHMEA PAaB-
HA 34 cM.
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KOHTpONbHBIE BONPOCHI U 3aaaHua

Y1o HazbiBakoT OWCKPUMWHAHTOM KBagpaTHOro WHBHEHHH? Ckonbko
KOPHEN MOXET WMEeTb KBagpaTHoe ypaBHeHue?

HanuwwTte ¢popmyny KOpHEW KBagpaTHOro ypasHeHWs.

Hanuwwute dopmyny kopHei kBaopaTrHOro ypasBHeHus, B KOTOpPOM BTO-
poi KO3pPUUMEHT ABNAETCA YETHLIM YWCNOM.

Chopmynupyinte v pokaxute Tteopemy Buerta. Yemy pasHbl cymma
1 Npou3BefeHne KOpHeW KBagpaTHOro ypasHeHus ax® + bx + ¢ = 07

ChopmynupyinTte u nokaxure Teopemy, obpartHyio teopeme Buera.

53] KBAOPATHBIA TPEXYJEH

24. KeaapaTtHbi TPEX4YNIeH U ero KOpHu

Kasxnoe u3 Bblpa:&cEHHH - 2x'+ 3x* - Tx + 2, 2y — ¥ + 5y? -
—- 3y + 18, 72° — 62" + 2* - 2z + 3 sABAAeTCA MHOrOUYJIEHOM C OJHOI
nepeMeHHOH.

3HaueHHe TepeMeHHOil, IMpPH KOTOPOM MHOTOWYJIEH Uﬁpm&%ﬂﬁ?vk‘ﬁcmmamnal100
HYJIb, HA3BIBAKT KOPHEM MHOZOYIEHA.

Haiiném, Hﬂl‘[pHMEp. KOpHM MHOTO4JeHa x° — x. Jlus aroro pemmm
ypaBHeHHe X° — x = 0. PasznomxuB JeByI0 YacTh YpaBHEHHA HA MHOMKH-
TeJNU, LO0JYUNM

x{x - 1D(x + 1) =

orciofa x; = 0, x, = 1, x3 = —1.

3
Takum obpasom, umcaa 0, 1, -1 — KopEH MHOro4JIeHa X — X.
Muorousies BTOpOH cTeneHHM ¢ OJHOH NepeMeHHOI HA3BLIBAIOT KBaJApaT-
HBIM TpPEXUJIEHOM.

: cnec RBa,I[DaTHLIM TI}EXTIJIEHDM HAa3EIBACTCH
1‘h'.'[Hl‘.::I'I‘l‘.::I"'-I..'IIE‘H BH,I[& ﬂ-.‘JC b + ¢, Tie & — InepeMednad, d, b u

¢ — HeKOoTophle duciia, npuueém a = 0.
Koadduuuenr a HasbiBawT crapuwium KosQPHUMEeHTOM, 4 € — CBO-

00JHEIM YJIEHOM KBAJIPATHOTO TPEXWYICHE.
IIpuMepaMH KBaJpaTHBIX TPEXUIeHOB ARIIIOTCA MHOTOUJISHEI

3¢ - 2x — 5, x*+ Tx — 8, —x* + 2x + 5.
B nmepeom us Hux a = 3, b = -2, ¢ = -5, Bo Bropom — a = 1,
b=T,¢=-8, BTpereem — a =-1, b= 2, ¢ = 5.
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K kBagpaTHBIM TPEXUJEHAM OTHOCHATCHA TAK)KE M TAKHE MHOTOYJIEHBI
BTOPOIl CTeNeHH, V KOTOPHIX OJAMH M3 Koadduumentor b nanbo ¢ wiam

Aaze ob6a paBHBI HYJIIO. THH, MHOTOWIEeH TX° — X CUMTAIOT KBAAPATHBIM
Tpéxunenom. ¥ Hero a = 7, b= -1, ¢ = 0.

Ilna Toro utobel HallTH KOPHM KBaJPATHOI'O TPEXUJIEHA ax® + bx + c,
HAJ0 PelIuTE KBaApaTHoe ypaBHeHHe ax™ + bx + ¢ = 0.
Hpumep 1. Haiizém xKopHM KBagpaTHOTO TpéxwieHa 3x° — 2x — 5.

» Pemum ypasHeHHe .
3x — 2x - 5 = 0.
Hmeem
D = (-2)° ( 5) = 64;

_"E—
X, =- 1%, xq = —1.
3HaunT, KBAAPATHBIH Tpéxuien 3x° — 2x — 5 MMeeT ABa KOPHS:
1%, 1 -1. -
Tak kax KBajapaTHBIH TpeéxuJieH %xz + bx + ¢ HMeeT Te e KOp-
HH, 4TO M KBajJipaTHoe ypaBHeHMe ax” + bx + ¢ = 0, To oH MoOMer,

KAaK M KBaJlpaTHOe ypaBHeHHe, HMeTh ABAa KOPHA, OAWH KOPEeHb HJIH He
UMeTh KOpHeil. 9T0 3aBHCHT OT 3HAYEHHMA JAHCKPHUMHMHAHTA KBaJpPaTHOIO
ypasHeHus D = b’ — dae, KOTOpbLL HASBIBAIOT TARMKe OQERPLEN AW 3ETEI100
mom Keadpamuozo mpéxsaend. Eeru D = (, To KBaZpaTHEIE TPEXUIEH
HMeeT JBa KopHA; ecad DD = (0, To KBaIpaTHBIA TPEXdUJeH HMeeT OIHH
Eopedb; ecan D < 0, To EBanparHbli TPEXUlleH He MMeeT KOpPHeH.

IMpn pemermn 3ama9Y MHOTA8 ORIBAET vnﬂﬁﬂﬂ IpPeACcTABUTEL KBAAPAT-
HBIH TpéxuieH ax’ + bx + ¢ B Bume a(x — m)® + n, Toe m U n — HEHO-
rophle uucia. Takoe npeofpazoBaHHe HA3LIBAECTCH BbIICIEHHEM HBaJDAa-
TA ABVYIEHA W3 KBAAPATHOTO Tpéxumena, [loKaykeM Ha TpHMepe, Kax
BBIDOJHAETCA 5TO IpeodpasoBaHue.

Mpumep 2. Boigenum n3 Tpéxunena 3x° — 36x + 140 wsagpar ABy-
YJIeHa.
» Brisecem 3a CKOOKH MHOMHTENIb 3:

3x? — 86x + 140 = 3( 1zx+“3“)

[Ipeobpasyem BeIpa)keHne B ckobkax. [lna sroro mpeacraBum 12x
B BHJe TpoH3BemeHnda 2 -6 - x, a 3aTeM npHOABHM H BEUTEM A%

IMonyunm ,
3¢ — 36x + 140 = 3[f 12x+ﬁ)-_

140 )

=3[f—2-ﬁ-x+62 6+ :

_ 3((;; 6) + *{f) - 3(x - 6) + 32.
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SHAYHNT,
3x* — 36x + 140 = 3(x — 6)° + 32.

PacemoTpuMm 3ajady, NpH pelieHdy KOTOpPO NpuMeHseTcH Bbljee-
HHEe KBajpaTa ABYWJIeHa M3 KBaJAPATHOTO TPEXUJIEeHA.

I[Ipumep 3. HokakeMm, 4ToO M3 BCeX NPAMOYIOJBHHKOB C IEPHMETPOM
20 cm HaHObOJMBIIVIO IUIOIIANEL MMeeT KBajpar.

» Ilyers opHa cropoHa nmpaAMOyroJbHWKa pasHa x cm. Torma apyras
CTOPOHA paBHA 10 — x ecm, a naomaas OPAMOYTOJLHHKA paBHA
x(10 — x) em?

PackpniB CHUERH B Boipaykerun x(10 — x), moayuum 10x — x°. Bui-
paskenme —x° + 10x npe,ut:TaBJIHET co00li KBaJApaTHBIH TpEXYJeH,
B Kotopom a = -1, b = 10, ¢ 0. Brijenum kBajapaTt ABYYJIEHA:

-x* + 10x = —(x* — 10x) =
= —(x* = 10x + 25 — 25) = —(x — 5)° + 25.

Tarx wakr BBIpasKeHnune ~(x - 5)° npm mobom x # 5 oTpHmATeNBHO,
TO cymMmmMa —(x — 5)° + 25 mpuHHMaeT HAWGOJBINCe 3HAUEHME MPH
X = D. SHauUMUT, IIDILANb ﬁ},-’,i.l,El Hauboubluel, HOrJa OJHA H3 CTO-
POH IPAMOYTOJIBHHUKA PABHA 5 cm. B aToM cayuae gpyras CTOPOHA
TaEHe paBHAa D CM, T. €. IIPAMOYVIONEHHE HABJIACTCA HEBAIPATOM.

CrayaH ¢ vk.com/material100

YOpaxHeHus

398. Karkue us uncenr —2, -1, 0, 2, 3 ABIATCA KOPHAMH MHOI'OYJIEHA
x® — 3x% — 4x + 127

599, Halfigure KOPHH MHOTOUIEHA:

a) x2 — Tx: 6) 2x — 5; B) y° — 4y; r) 4 — 16.
600. HMmeer 1M KOpHHM MHOIOWIEH:
a) x° + 1; 6) x°— 27; B)-2°-1; 1) y'+ 8,5+ T?

601. Kakwue 13 yucen 1, 2, 3 — \.IIE ;s =1+ \.IE ABAAKOTCA KOPHAMH KBa-
ApaTHOTO TpéxuneHa x° — 6x + 77

602. Haiinure KOPHH KBAJPATHOTO TPEXUIEHA:

a) x” +x—ﬁ r) —2x* - x — 0,125;

6) 9x° — 9x + 2; ) 0,1x° +{}4

B)[}sz—l—ﬁx—ﬁﬂ e) —0,3x7 + 1,5x.
603. HaH,H,MlE HOPHH KBAJPATHOI'O TPEXUJeHA:

a) 10x> + 5x — 5; B) & = 2x - 4;

6) —2x* + 12x — 18: r) 12x% — 12.

]
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604,

2 _ .
a]ﬁxE—SITS; B)—Térz+ﬁx—2;
6) 9x° + 6x + 1; ry=x+:bx — 87

605. HMEET .:lm KBAAPATHLIH TPEXUIEH I{.DPHH U eCIH UMEET, TO CKOIBKO:
a) — - 4x + 3; B) Qx - 12x + 4;

o) 4.1: — 4x + 3; r) 9x* — 12x — 427

606. Cyvmma roa(MPUUIHEHTOB EBAJAPATHOIO TPEXYIEeHA PABHA HYJO,
a ero ¢cBoDOJHEBIH uieH B 4 pasa OoJbOIE CTAPIIETO KO3(MPHIIMEeHTA.
IHafianTe KOPHH 3TOIC TREXTJIeHA.

607. BeimenuTe KRagpaT ABYUJIeHA M3 KBaJpaTHOTO TpexXuJeHAa:

a) x? - 6x — 2; B) 2x° — 4x + 10;
2 1 2
6) x° + 5x + 20; U B R R <

608. BrigenwTe KBajpar JABRYYICHA W3 KBaAPaTHOTO TRPEXWJIeHA:

a) x> — 10x + 10; B) 3x* + 6x — 3;
2 1 r
0) x* + 3x — 1; P) g et

609. (Iaa pabomwut 6 napax.) lorkamuTe, 4To IpH AWOOM 3HAUEHHH X
HBﬂﬂpaTHHﬁ TpPEXYTIeH:
a) x° — ﬁ.:r: + 10 IPHHAMAET II0JI0MKHTeJbHOEe SHAUEeHHeE;
o) ax 10x + 5 npuMHMMAaeT HEOTPHIATEIBHOE 3HAYEeHHE;
B) —x° + 20x — 100 npuHUMAaeT HeNOJOKHTEIbHOe 3feenIe;com/materali00
r) —21' + 16x — 33 mpuHHEMaeT oTpHIATEeNLHOE 3HAUYeHHE;
o) x 3 0,32x + 0,0256 npHMHHMAaeT HeoTpPHMIATEILHOE 3HAUYeHHE;
e) 4x° + U 8x + 2 OpUHEM&ET TOIMHENTEIBHOE 3HAYEHHE.
1) 0'5(3}7,EHTE, KakHe npeocbpazopannd TpEKTIJIEHOB HaJ0 BHITOJIHHTE
IJIA JOEa3aTelIbCTBa BBICKA3AHHBIX VTBeDEIEHHM.
2) PacnpenenuTe, KTO BBIIOJHAET 34JAHHS &), B) W A), 4 KTO —
3alagud O), T') H e), ¥ BRIOOJHHTE HX.
3) Ilposepere Apyr v Apyra HPABMAbHOCTh LPOBEIEHHBIX JOHA3A-
TEMAbOTE H HCITPABLTE ()]:L[HﬁRI-I, ECITH OHI JOIIVIITOCHBI.

610. Jansl kBaupaTHble TPEXYIEHbI

6x + 11 n —-x" + 6x — 11.

,[IDI{H}KHTE, qTo ﬂEthlﬁ H3 HHX He IpHHHMAaeT O0OTpHIOATeJIbHBIX
3HAYEHHH, a BTOPOH — MOJOMHUTEJIbHBIX.

611. Ilpy rakom 3HAUYEeHHUM X TPEXUIIEH 2x — 4x + 6 IPUHEUMAST HAM-
vMennimee 3madenwe? Halrnwre oTo 3mauenme.

. . 1.2

612, lan xBagpaTHelil Tpéxwren 3x° + 2x + 4. BuiacanTe, Ipn KakoMm
3HaAUeHHH X OH NpHHEMMAeT HalMeHBIIee 3HaueHHe M UYeMy PaBHO
ATo 3HaAUeHMHe ’l‘péKLlJIEHa.

613. (Badaua-uccaedosadiue.) BoidacHuTe, KAKOH H3 HPAMOYIOIAbHbLIX TPe-
YTOJABHHKOBR ¢ CYMMOH KATeTORB, paBHOH 6 oM, HMeeT HauDOABIOVIO
Ia0I0adk. BEITHCINTE 3TV ILIOIIAAb.

IMELERIE YpaBHeHWA W CUCTEMBbI YpaBHEeHWA
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1) ObosrauybTe ANTHHY OAHOIO M3 KATETOB Hepe3 X CM H COCTABLTE
BRIpa’KeHHe JJA BREIYHMCJIEHHA ILIOIIAJAH TPeyroJbHHKA.

2) HeenenvitTe, npy KAKMX 3HAYEHMAX MNepeMeHHOH cocTaBJIeHHOe
BEIpAKeHHE IIPHHHMaeT HaAMOOJIbIIee 3HAUEeHHE.

3) BriuncauTe, yeMy paBHO 3HAUYEHHE ILTOIIAAHM TPeyroJIbHHKA MPH
VKa3aHHBIX 3HAYEHUAX NMEepeMeHHOMH.

614. C DammHM BBEIIIVCTHIH BBepX CTpelayv H3 Jvka. Ecan HauvanpHad
CHOpOoCThL cTpenbl pasHa 50 m/e, Belcora OawmnHu 20 M v ¢ (¢c) —
BPeMSA TOJETA CTPEJRI, TO pPAaccTOSHHEe /i (M) CTPEJILI OT MOBEPXHO-
CTH 3eMIH B MOMEHT BDEMeHU { (c) Mo:xkHO HalTH OO (QopMyie
ho=—5t + B0t + 20 (npubmmzéaHoe SHANEeHUe YCKODeHU: cBOOO-
HOTO majeHuss cuurtaercss pasHmM 10 m/c’). Kaxoii maumbonnurei
BBICOTEI JOCTHTHET cTpexa?

615. PemmnTe ypaBHeHHE:

a) 3 (x + 4)° = 10x + 32; 6) 81x + 77 = 15 (x + 1)°
616. Pazno:xure HA MHOMHTEIN MHOTOWYIEH:
a) ab + 3b — ba — 15; 0) 2xy — y + 8x — 4.

CrauaH ¢ vk.com/material100

25. PasnoxeHune KBaapaTtHOro TpéxuneHa
Ha MHOXUTENMU

IlyeTs Tpebyerca pasJdoKHTE HA MHOKHTENIH KBaJAPaTHBIH TpexXwieH
3x* - 21x + 30,
Brinecem cHauana 3a ckoOkM crapmmid koahdunment 3. IMomyunm
3x* — 21x + 30 = 8 (x* - Tx + 10).
Jna Toro uToOBl PasoEHTE HA MHOKHTEIH TPEXUJIeH
- Tx + 10,

NpeACTaBMM —7X B BHJEe CYMMBI OZHOWJIEHOB —2X M —DHX W NPHMEHHM
criocod IpyNImAPOBEM:

- Tx +10=x*-2x - 5x + 10 =
=x(x— 2) — blx— 2) = (x — 2)x — B).
3HaumrT,

3x* — 21x + 30 = 3(x — 2)(x — 5).

Ipu x = 2 n x = 5 nmpouapeneHre 3(x — 2)(x — 5), a caemgoBaTeNL-
HO, U Tpéxuwien 3x° — 21x + 30 ofpallarOTCH B HYJb. SHAUMT, uucaa 2
H O ARISIOTCS M0 KOPIHSIMH,
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Urax, MBI mpeAcTABHIH KBAAPATHBIH TPeXUIeH
3x* — 21x + 30

B BHJe NPOM3BeJeHHA 4UMcaa 3, T. €. crTapmero koadpuiueHTa, ¥ ABYX
JTuHeNHbBIX MHO:KUTenei. Ilepeoiilt M3 HUX npeacrasaser coboil pasHOCTH
MEeKAY TepeMeHHOH X M OAHHM KOpHEeM TpexuJeHa, a BTOPOH — pas-
HOCTE MEXJY IepeMeHHOH X B JPYIrHM KOpHeM.

Takoe pasnoskeHHe MOMHO NOJVYUTH AAA J000r0 KBajApaTHOTrO
TPexXdJeHa, MMelonero KopHH. lIpm aToM cuMTAalOT, YTO €CAHM AHCKPH-

MHHAHT KBAJAPATHOTO TPéXdYJieHA paBeH HYJIO, TO 2TOT TPEXUJIeH HMeeT
JiBA PABHBIX KOpPHA.

TEOPEMA |

Ecnu x, m X, — KOpHHM KBaJpaTHOI'O TpéxXujeHa ax® + bx + ¢, ToO
ax2+bx+c=a(x—x1}(x—xz}.

® Brisecem 3a cKOOKM B MHOTOYJIEHE axa + bx + ¢ MHOKUTEIL a.

I[Moayunm

. s b
ax® + bx + ¢ = a(x"‘+—x+£).
a (43

Tax Kak KOpHHM KBaIpaTHOTO Tpé}i‘lﬂ&zHa ax’ + bx +CE-anordsorematenallno
KOPHAMM KBaJpaTHOro ypaBHeHusa ax” + bx + ¢ = 0, To no Teo-
peme Buera

x,+x2=-%,x,'x2= ﬂE
Orcioma : .
= —(x; + x3), a X1 X
TloaTomy
2 + gx+§ = 2% = (%, + x)x + x;x, =

= x% —xx — xx + X%, = x(x — x;) — x(x —x) =
=l = X = X3)s
Hrax,
ax® + bx + ¢ = a(x - x)Mx - x3). O

IMoka;xem, 4TO

r—r_:-_——--—-:-n__——__——_h__—-u_—1

| ecam KBAJApaTHBIA TPextjeH He HMeeT KOpPHel, TO ero HeJb3f |
PA3JIOKHATL HA MHOMKHUTENH, ABIAKIINECH MHOTOWIEHAMH Hep- |
| BOH CTeneHH. |

e o o o e e e e o e ——— ——— —— ——— — ———— ]
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® IlycTn KBaApaTHEIE TpéxumeHn ax’ + bx + ¢ He UMeeT KopHeir
ITpeanono:xuM, 4TO ero MOKHO [IPeICTaBHUTh B BHIe HPOH3BeJeHHA
MHOI'OYJIEHOE LepBOil CTeleHu:

ax* + bx + ¢ = (kx + m) (px + q),
rae k£, m, p U ¢ — HEKOTOpBIe HHcAa, npudem £ < 0 mw p < 0.

Iponssenenne (kx + m) (px + ¢) obpamaercsa B Hy b IPH X = —

" X = _i. CJIE,I[DB&TEJIBHQ. nIpH 2THX 3HaAUYeHHAX X OﬁpB.IJIHETCH
p

- m
B HYJE H TpexX4dJeH ax2 + bx + ¢, T. e. uHcaa _? H — g ABJIAKT-
p

cA ero KopaaAM#. MBI NpHUIIJIA K NPOTHBOPEYMIO, TAK KAaK IO YCJIO-
BHIO 9TOT TPEXUJeH KOpHeil He mMeer.

IIpumep 1. PaznoxuM HAa MHOMKHTENH KBAJPATHBIH TpéxuJeH
22 + Tx — 4.
» Pemme ypasuenme 2x° + Tx — 4 = 0, HaWAéM KODHM TPEXUIeHa:
X = %, x, = —4.

[To Teopeme 0 pasnoKeHUN KBAJPATHOrNO TPEXYJIeHA HA MHOMUTEIHN
HMEeM 1
2 ; ;
2x° + Tx — 4 = Z[X— 5) (x + 4). Ckauad ¢ vk.com/material 100

TTosyueANEIA PesyInLTaT MOYKAO 3aMrWcaTh Hiaye, YMHOKHRE TACT0 2

Ha JBYWIEH X — ;— IMomyunm

2x* + Tx — 4 = (2x - 1)(x + 4). <
IIpumep 2. PaznoxuM HA MHOKHTENH KBaJAPATHBIH TpPEeXdJieH
~4x% + 24x — 36.
» Pemus ypasuenne —4x* + 24x — 36 = 0, HaiigéM KOPHM TPEXUJIEHA!
Xy, = X9 = 3.
3HauuT, 1
—-4x% + 24x — 36 = —4(x — 3)(x — 3),

HJIH HHAaYe , :

~-4x° + 24x - 36 = —4(x - 3)*. <

3x+2
3x° —13x-10"

IIpumep 3. Coxparum apobb
» PaznoxuM Ha MHOMHTEIM KBajpaTHBIH TpéxuiaeH 3x° — 13x — 10.

Ero xopam paBHEHI —% u 5. Iloatomy

858 = Y — 1~ 3(x+§){x ~5) = (3x + 2)(x — 5).
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3mawu, 3¢ +2 3r+2 1

3 —183x —10 (3x+2){x—-5) x—-5

YnpaxHeHus

617. PasrosxuTe HA MHOMKWTEIH EBAJPATHBIH TPEXUIIEH:

a) 3x* — 24x + 21; 1) ¥ - 12x + 20; xK) 22% — 5x + 3;
6) 5z° + 10z — 15; n) -y°+ 16y — 15;  3) 5y° + 2y - 8;
B) é—xz + ;—x + %; e) -t — 8t + 9; n) -2n* + 5n + 7.
% PasnoxuTe Ha MHOKHTEIH KBaIpaTHEBEIH TpexXuIeH:
a) 2x* — 2x + 3; B) 16d° + 24a + 9;
6) —9x* + 12x — 4; r) 0,25m® - 2m + 4.
619, Pazno:xnTe ma MHOMHATCIW KRBAJPaTHRIA TPCXICH:
T a) 2x% + 12x — 14 B) 322 + 5x — 2;
6) —-m* + 5m — 6; r) 6x° — 13x + 6.

620, TokaxuTe TOMIECTBO:

a) 10x* + 19x — 2 = 10(x — 0,1)(x + 2);

6) 0,5(x — 6)(x — 3) = 0-59‘73 =iy 0 o Ao CxayaH ¢ vk.com/material 100
621. MoxHO JTM MPEJACTABHTE KRAJPATHLIT TPEXWICH R BH/IC TTPOW3RC/C-

HHA MHOI'OYNIeHOB [epBOH CTelleHH:

a) -3y + 3y + 11; B) x* — Tx + 11;

6) 4b% — 9b + T; r) 3y° — 12y + 127

622. Mo:HO IH pasio:EHTh HA MHOMHUTEIM KBAJPATHBLIN TPEXYJeH, KO-
h(PHUIIHEHTRE KOTOPOTO pPABHLIE, OTJAMYHEIE OT HYJIS YHCIa?

623. IloxkaxuTe, UTO CYVIIECTBYET KBaJPATHBIH TpexuleH, HMeIOIOHH
KOPHH, E03(DOHIHeHThl KOTOPOro — HATYPaJbHbIe YHCJIa BUIA 72,
2n, 3n (pacmolo:KeHHEIE B OPOM3BONBHOM nOpsaare). PazmosxwnTe
ATOT TPEXUJIeH Ha MHOMKHTEIH.

624, CoxkparnTe npodn;

4x + 4 16 — # 2-11p 110
) oy o = B) 35—} 2) S
83x"+2x-1 bE=b—12 20+ 8p - pf
24 -5a—-3 218 +7y+3 3x? +16x —12
6) —= a8 r) ydz—y’ e) - —.
3a -9 y? 9 10-13x— 82"
625. Corparure npode:
5 Ff-11x+24 6) 2y°+9y -5
x—64 -1
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626. HattguTe amagenwe apodm:

— s
a) 35_—"7‘: npu x = —9; —99; —-999;
6-Tx+x
5}w—xa2n g m e B i0
4x*-16 P YIS
627. Yem pasmuuaroTca rpadurEd OGVHEIHHA ¥ = x — 4 A ¥ = e
—

628. Pemmnre ypaerHeHHe:

1- 4
3

2
a) *2‘1-11x=11; )

Ml :
6) rsz_ﬂx—'?_ r) 2—x2_£
2 g T 2’

629, PasmoxxiTe HAa MHOEHTEIH MHOTOUJIEH:
a) 4x* — 6x + 2xy — 3y; 6) 4a® + 28 - 2a%b — 4ab®.

630. B kaxoilli KOOPIMHATHOH YeTBEPTH PACIOIOMKEHA TOYKA IIEepecede-
HHg rpaduxor pyvERKIHE f(x) = 0,8x + 2,1 u g(x) = —0,9x + 37

CrauaH ¢ vk.com/material100
KoHTpOnbHbie BONPOCHLI U 3agaHns

Haite onpepeneHwe keagpatHOro TpéxuneHa. CKONbKO KOpPHER MOXeT
MMETb KBaapaTHbIA TPExuneH?

Mokaxute Ha npumepe BbipaxeHna 3x 2 — 12x + 32, kak MOXHO Bbige-
NUTL KBaapaTt [ABy4neHa W3 KeaapaTHOro Tpéx4yneda.

ChopmynupyinTe U AOKAXUTE TEOPEMY O Pas3fNOXeHWW Ha MHOXWTENW
KBagpaTHOro Tpex4yneHa, UMeloLWero KOpHHU.

3] OPOBHBIE PALLMOHAJIBHBLIE YPABHEHUA

26. PeweHne apoOHbIX paunoHaNbHbIX YPaBHEHUN

B ypaBHenmax
2x + H = 3(8 — x),

5
x—;=—3x+19,
x—4 _.r—‘.-}
2x+1 x

JeBad W NpaBad dYacTH ABJAKTCA PAIMOHANBHBIMHM BbIpAXKeHMHHA-
vmu. Takne ypaBHeHNMA HAa3BIBAIOT PAUUOHAALHBIMU YPASBHEHUAMU.
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Pammoransaoe YPaBHEHHe, B KOTOPDOM H JIeBafi, H IIPDABaHd YacTH HABJHA-
HTCA IeJIBIMH BEIDaeHHAMH, HA3BIBEAIOT UOJAbIM. PanunonansHoe Ypage-
HeHHe, B KOTOpOM JeBad HJHM [IpaBad YacThk ABJIAETCH ,Il]}l:lﬁHhIM BhIpa-
FHEHHEM, HASBIBAIOT ﬂpﬁﬁﬁbl.ﬁ!.

Tar, ypaBHenne
2x + 5 = 3(8 — x)
egoe, a YypaBHeHHS

5 x—d xr—9
X——=-3x+19 u =
x 2x +1 x
dpoOHble PAUUOHANBHBLE,
IHpumep 1. Peuuum uenoe yvpasHeHUe
x—=1 2x Hax
2 T3 6"

»p VYMHO¥KHM 006 HaCcTH ypaBHeHHMA HAa HAMMEHBINHII o0IIHMiIl 3HaMeHa-
TeJbk BXOAAIIMX B Hero apobeit, T. e. Ha ducao 6. Ilonyumm vpae-
HeHWe, PABHOCHJIbHOE JaHHOMY, He cojepikaiiee apobem:

3(x — 1) + 4x = Hx.
Pemns ero, Haiigem, utro x = 1,5. <
CrauaH ¢ vk.com/material100
IIpumep 2. Peuwum apobHOoe pauuMoHAJbLHOE ypaBHEHMe

xr—3 1 x+5h
x-5 x x(x-5)" (1)

p Ilo asanmorum c OpeabIAVIAM NTPUMEepoM VMHOMKHM 00e dacTH ypas-
HeHHA HA 00LIMH 3HaAMeHAaTelb gpodei, T. e. Ha BeIpasenue x(x — 5).
TMoayuum 1emoe ypaRrracHAC

x(x—3)+x—5=x-+5. (2)

IlonaTHO, 4YTO KaXABIH KOpeHs ypaBHeHusda (1) aBnderca KOpHEM
ypaBuenunsa (2). Ho ypaBHenme (2) mo:ker ObITH HE PABHOCHJIBHO
HCXOAHOMY, TAK KaKk MBI YMHOMKHJIM o0e ero 4acTH He Ha YHCJIO,
OTJAMYHOE OT HYJAA, a4 HA BhIpa)KeHWe, cojep:xallee IepeMeHHVIO,
KOTOpOe MoskeT obpamateca B HyJb. IloaToMy He KamAblil KOPEHB
ypaBHeHHA (2) obA3aTeNLHO OKakeTcA KopHeM ypaBHeHHA (1).

Yupoctus ypaBHeHue (2), moay4uM KBaJpPATHOE VpPaBHEHHE
x2 - 8x -10 = 0.

Ero kopau — uwucaa —2 u 5.

[TpoBepum, ABAAIOTCA JTH 4Hcaa —2 W 5 KOpPHAMH ypaBHeHHA (1).
IIpu x = —2 obmuH 3HaMeHaTenb X(x — D) He obpalaeTcd B HYJIb.
daauur, yncno —2 — KOpeHb ypasHeHus (1).
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IIpu x = 5 ofmuUiA sHaMeHATEAEL 0OPAIEETCS B HYJIL M BRIDAKEHUS

x—3 x+b
X =5 H x—5) TEPHAKT CMEICJI. HDBTDM}T YHCJIO 0 He ABJIASTCH KOpD-

Hem ypasHenusa (1).
Hrak, kopaem ypaBHeHHA (1) cay:KHT ToabKo umMcno —2. <

Pl:l—u-:—'==ri B R N & __&8 __§N N _§N & _§B _&B _§N _§B N & _~N _§ &8 &N N N =N

" Boobme npu pemeHHH Apo0HBIX pallHOHAJLHEIX VPaABHeHHH Ile-

. nmecoofpaszHO MOCTYNATH CJAeAyIIUM obpasom:

1) maiiTn oOmuit 3HaMeHaTenb ApoDeill, BXOAAIIHX B ypaBHe-

_ HHe;

| 2) yMHO¥HUTHL o0e yacTH ypaBHeHMs Ha oOI[MI 3HAMeHaTeb;

¢ 3) pemHTH NOJVYHBIIEECHA I[IEJ0e YpPaBHEHHE;

. 4) HCKJIIOYNTE H3 ero KopHeH Te, KOTOpkle oDpaimialoT B HYJIL
oIl 3HAMEeHaTeIb.

L] I."!T

R —

= el

N B

S ——— S ———— — e — — ]

Mpumep 3. Pemum ypaBHeHHE S T .-
x4 x*_2 £ | 2x

1 4—x CrauaH ¢ vk.com/material100

2
b —2)c-2) xf —2) x(x+ 3D

» Hmeem

O6muii 3HaMeHaTenb apodbeil paBeH x(x — 2)x + 2).
V¥MuO¥HB 00e uacTH ypaBHeHMs Ha o0mMil 3HaMeHaTens apobeii,
MOJIYYHM
2x —(x+ 2)=(4 — x)(x — 2).
OTcrona
2% — x — 2 =4x — x?- 8 + 2%,
x* - 5x + 6 =0,
D=25-24=1,

x=5*-_’-q'T'
2

. 5%1
2 *

By= 2. Xy =3,
Ecan x = 2, to x(x — 2}{x + 2} = 0;
ecan x = 3, to x{x — 2Hx + 2) = 0.
3HAUYMUT, KOPHEM MCXOJHOr0 ypaBHEHWdA ABJAAETCA 4YHCI0 3.
OrBeT: 3. <
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YopaxHexus

631. HaligyTe KOpHHM VpaBHeHHA:

a) _9'2_=_y_;
y+3 y+3

5) x° =5;r—ﬁ:
-4 -4
2¢2  —Tx4+6

B) = s

n) = ;

632. Pemmnte ypaBHeHUe:

) P g
X+ D
12
=X
ﬁ) T_'x ¥
B) x2—4_3r—2_
i 2=
10
T) 2x_3=.x' 1:

2y+3  y-—-5,
2y—-1 y+3°

e)

sy 11 oy 2,
y+1 y '

)

l+3x 5-3x,
1-2x 14 2%

3)

) =1 _2r—1=
2x+3 3-2x

n) 2—38x+2;
X

&) rd4x 2
x+2 87

g Lo T
) x5

42— 9x
fcteABER e =) 1 ]
*x+15

3)

633. Haiigure KOpHM VPABHEHHS:

x* Tx

Bx1 Bl

a)

ﬁ) !l"'z _ 432y,
v -6y w6y

x—2 x+43,

B
) x+2 x-4°
8y —5 a9
r) = -
y y+2
IELERIE  YpasHeHua u

CUCTEeMbl YpaBHEHWHA

0.

CrauaH ¢ vk.com/material100



634. Pemnre ypaBHEHHE;

3x+1 =x-1 4 5 1
. =1; . .
a) x+2 x-2 r) x+3 3-x x-3 1;
2y -2  y+3 3 4 b-x
0) y73+y_3—5, B S¥oog= g §
4 4 5 3y—2 1 3y +4
B - = - e -
) 9> -1 3y+1 1-3y ) Y y-2 £ -2y
635. Ilpu xaxoMm 3HaYeHHH X
2 o s
a) sHadYeHwe (PYHKIHH U = :;G paBuo 9; —a; (; 2;
J'2+I_2 =
6) apavenwe (PYHKIUHH Y = — .3 PaBHO —10; 0; —57

636. Haiiqgure KOpHH ypABHEHHS:

x—4 x—©6

) TEtrTs=—2
1 1 6 x
e N T T
-3 1 5
B = = g
) y-y® y-1 wy-1)

r) o —— =
y—-2 " p+2 g’
x+3 x—3 1
=3—'
R) g g 05
&) S +7  2x+21 o2  Ckayad ¢ vk.com/material100

x—2 x+2 8

637. Haiiture 3mavienve TICpeMCHHON Y, TTPH KOTOPOM:

3y+9

2y —13

a) cymma apobeit a1 54 515 paBHa 2;
. by+13 4— 6y :
6) pazsOCTE Apobeil = o1 paBHa 3;
TR | 10
B) cymMMa Jpobeit —— H V15 PaBHA UX NPOM3BeJeHUIO;
r) pazsocTe Apobeit yfd u I;TFE pPABHA UX LPOU3BEIeHIIO.
638. Pemnre ypaBHeHUe:
5 + 1 10 1 1
a) ————=—; i =+ 5 =
y-2 y- 3 g v -y y-y 1ty
1 1 3 45 14
0) 2{x+1]+x—2_x+3’ m) 1+ 2_g. 116 x—4°
1 1 8 5 4
B "+" r; = r 3 e — — — il
) x+2  xP-2¢ ¥P-4x ) x-1 3-6x+3+

5 9

o =

ApoOHble paunoHaneHble ypaBHEeHWA
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639. Pemnure ypaBHEHHE!
10 I 3
(x—5)x—1) " x+1 x-5

a)

17 1 x|
0) (x—3x+4) x—3 x -4’
1 1 1
g s+ —=0;
(x+1F (x-1) 4 el |
4 1 4

") gd=d etz g -maEl

640. Haiigute KOPHH YpABHEHHS:
21 16 6.

a) x+1 x-2 =z
2 1 5
6) 2 = T ;
y -3y ¥ Y =9y
18 1 G
B)

4x2 1 dr i1 P_x 421’

) 3(4y° 110y -7) By—-T7 6y 5
164° 9 T 8-4y  3+4y’ CkadaH ¢ vk.com/material100

641. (/Tra pabomui 6 napax,) PermruTe yparmnenne;

1 7 1 3
a 1 =]__' ﬁ — = —,
) +, 1 24’ y A 1 5
3+—1 24—1
e e S
5- 2" 1 To- 2

1) ObecyanTe, Kakue nNpeodPA3OBAHNA M B KAKOH MHOCJIEI0BATEIBHO-
CTH HAaJAO BBINOJHHTE, YTOOBl HAWHTH KOPHH VpPaBHEHHA.

2) Pacnpenennre, KTO BBINOJHAET 3ajJaHWe a), a KTo — 3ajaHue 0),
W BBIIIOJHHUTE HX.

3) IlposepsTe aApyr v apyra, IpaBHJIbHO JH pPEILIeHO YpPaBHEHHE.
642, Pemnure rpadpudeckl vpasHeHHe:
6 6
a) —=ux; 0) —=—-x+ 6.
X X
643. C nomouibio rpadiKoB BbIACHUTE, CKOJIbBKO HOPHeiHl MOMer UMerb
1
ypaBHeHHe ;zax—i—b. rae a m b — Hexroropble uyncaa. laa wam-

JOTO clay4dyad VEaXKHTe, KaKHM YVCIOBHAM MTOJXHEI VIORIETBOPATH
yueaa a 1 b.
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27. PeweHnune 3apnavy

644. Haiinure sHAueHHe BhIDLHEHHS X — 2xy +  npu x =3+ 'J{E 3

y=3—u/5.

645. Oupegenure, npudazgiexxar au rpadury GyHEUMY § = x*+ 2x + 5

rouxn A(1,56; 7,25), B(-3,2; 9) m C(¥3—1; 7).

646, YmipocTHTe BLIpaykeHuc:

X~y
a) <2 ¥ il
Ve =y
6) V& - L.
Jx \I'I.E
647. CpaBHHUTe ¢ HYJIEM 3IHAYEHHE BREIPAMKEHN!
a) % rnea >0, b < 0;
a® +b
3 2
ba'b i P
0) 5 TAe a = 0, 6 = 0.

Pemenme MHOrHX 3ajgadq ONIPpHBOOIHT K HPGﬁHLIM PallOoHAJIBHEIM

VPABHEHHUAM.

dagava 1. Moropmaa noaka npomaa 25 KM [0 TeYeHHIO PeKH H

3 KM NpoTHMB TeueHWdA, 3ATPATHB HA Bech NyThk 2 4. KaxkoBa cKo-
pPOCTH JIOAKH B CTOAYEH BOJAE, ecJH CKOPOCTh TedeHHA PeKH paBHa
3 KmM/u?

llvers x kM/4 — CcROpOCTH JOIKK B cTOA4Yel BOoge. Torga cROpoOCTh
JOJKW o Tedeawnio (x + 3) KM/, a TTPOTHR TeIeHNA (x — 3) Bm/9,
Ilo Tedenunoo pexkm 25 KM JIOAKaA IIpomiiaa 3a g, a OPOTHR Te-

r—3
3
JeHHA 3 KM — 3a e L SHAUHUT, BpeMs, 3aTpadeHHOE HA BECh
25 3
—+ .
x+3 x—3

ITo yenmoBmio 3amaum Ha Bech NyTh Joaka satpatuaa 2 u. Caeno-
BATeJLHO,

NnyTh, PABHO

25 3
x+3 + x-3 2.
Pemne sro ypasHeHnue, HaiifiéM ero KopHM: x; = 2 1 x, = 12.

§ 9. OpobHele paunoHansHbie ypaBHEHWA
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ITo cMmBIcTy 3ajla¥Ml CKOPOCTB JIOJKH B CTOAYEH BOJe AO/IKHA OBITH
OoMBIIe CKOPOCTH TeYeHHSA., JTOMY YVCIOBHIO VAOBJIETBOPAET BTOPOM
KopeHs — uncao 12 M He yAOBJIEeTBOPHET IEepBLIM.

OreeT: 12 KM/4.

Jagauga 2. K cnimasy MeIHn H IHHKa, colfep:xamemy 10 Kr nHHEKAa,
nobaenan 20 kr nuera. B pesvabrare cogepiiaHde MelMd B CILIA-
Be yMeHBIIMOcE Ha 25%. Kaxkora ObLIa mepBoHaYaIbLHAA Macca
cIiiaga?

» IlycTe mepBOHaYalnbHaAA Macca cijgaBa Oblna paBHa x Kr. Torga
MendH B HeéM 0pLTO (x — 10) Xr ¥ oHa cocTariIaia

10 . I'U'U'fﬂ:

X

oT mMacchel cmmasa. Macca HOBOro cmiaga, NOJYYEHHOTO Toche Jo-
pasnerms 20 Kr IMHKA, OKA3ANACE paBHOH (x + 2() Kr, a Mens
B HEM COCTaBHJIa

I_].ﬂ ¥
x*zn-lﬂﬂﬁ..

IIo yenosmio zagauM cojep:xaHMe MeJIH yMeHBIIHJI0CE Ha 25%.
CrnenosaTenbHO,

= ; 2
= 20%. Ckauan c vk.com/material100

.r—lﬂ_][}
x

SRECIRILS (x-10-4 (x-10-4 4

x x+ 20

Pemus aT0 ypaBHeHHe, HalAEéM, 4TO OHO MMeeT JABa KopHA: x, = 20
n x, = 40. O6a KOpHA YAOBJIETBOPHAIOT YCIOBHIO 3ajauu.

Oreer: 20 Br unu 40 Kr.

ynpaxHeHus

648. SnamenaTenb 00BIKEHOBEHHOM Apodu DoJblle €€ 4YHCIHTEeINsS Ha 3.
Ecnu ® udneanteno aroil apobu mpwbaBuTe 7, a4 K 3HAMEHATE-

JK — D, TO OHA YBEAMYHTCH HAa % Haiiaure aty apobb.

649. M3 roposa B ceio, HaxojsAlbeecd OT Hero Ha paccroAHuu 120 KM,
BEIEX4JIIT (),EI;H()B;)E"\'IPHH(} JBA. ABTOMOOITIIA. FRO'_[{)D( Tk OOHOTO FBI.JI&
Ha 20 KM/u O0Jblle CKOPOCTH APYroro, M IO3TOMY OH IPHINET K
MecTy HasHadeHHd Ha 1 u panbmie. HaliguTe cKOPOCTh HKAMKIOTO
ABTOMODIIA.
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650, Oaum w3 JILRRUTWKOB TTpotnda paccrogume B 20 kv wa 20 mun OnI-
cTpee, yeM apvroii. HalimiTe cKopocTh KamEIoro JbBLEHHEKA, 3Had,
yTO OJMH M3 HHUX JBHUIAJNCH CO CHEOPOCTBHIO, HA 2 KM/4 DOJbILIEI,
HeM JIPVTOM.

651. [Isa apromobuid BbIE3MHAKT OJMHOBPEMEHHO M3 OJHOI'O I'Opoja B
opyroi. Cropocers nepBoro asromModmaa Ha 10 xmM/u Boasime cROPO-
CTH BTOPOTO, W MO2TOMYV HNepPBLIM aBTOMOOHIEL HpHe3;aeT Ha MeCcTo
Ha 1 4 pansume sroporo. Hailgure cEopocTs Hax10ro asroModuis,
SHAS, YTO PACCTOSHHE Mexay ropogaMu paBHo 360 KM.

652. Yrobdrl ITHEBMIHPOBATE OoHO3JaHEHMe Ha 1 4, Ioe3] Ha IlepercHe B
720 KM VBeIM4YHI CHOPOCTh, ¢ KOTOPOH IIEN 10 PACIHHCAHHI), HA
10 wm/v, KakoBa CKOpPOCTL O34 1O pacrmHucanmuio?

653. B upouwinom rogy B depmepcroM xoasicrse cobpann 192 o nne-
HHIIEIL. B sTom ooy 6.JIHI‘0,I[H.'[I)H HOIIOWIBIOBAHTUH) HOBBIX TEXHOIO-
riH VIAJI0Ch TMOBBICHTE YPOKaHHOCTh INIMeHHNOL Ha 2 II ¢ TeKTapa.
B peavabrare rarol e ypoxail cobpanu c wanowanu, Ha 0,4 ra
MeHLITIEH. KaxoBa OBLTa VPOMAHHOCTL OIOEHWUIEI B XO3AHCTEE B
IPOILIOM TOAY?

654. Ha momoaéRHOM KapHaBande AHAped Eynua Omiaersl gdotepen «Ha-
memaas wa 240 p. Ecaw ORI OO TOTPATHI 9TH JICHLTH Ha DHICTLI
JoTepeH <«¥jadas, TO cMor’ 6Bl KYVOHTE Ha 4 Omiaera OoJbllle, Tak
KAK OHM ObLIM HA 5 p. gemesae. CKOIBEO CTom DMIeTCxEEFEPELom/ materal100
«Hamexxma»?

655. Ilpepupunumarens HpuobBPENl AKIMH OJHMHAKOBOM CTOMMOCTH HAa
110 000 p. Ecou On1 OH OTHOMRHI NOKYIEY HA T0M, TO CyMen O
DpHoOpecTH Ha 3TY cyMMYy Ha 20 akImui MeHBIIe, TAK KaK IleHa oJ-
HOH aruMM JAHHOI'O BMAA BOoadpocaa 3a aror roj Ha 50 p. Crojabro
AKI[MH TPHOOPEN TMpPesmpHHIMATENE?

656. Cmapunnasa szadava. HeckoibKO uUeloBeK o00eganlu BMecTe M 0O
CudTy NOJIEHBI OBLIH VIIATHTE 175 muianuuaros. OKasanocsk, 410 v
IBOMX He Onimo pw cebe gerner, TTooToMy KayKIoMy W3 OCTAJLHLIX
IPHOLIOCE VILIATHTE Ha 10 mMMIMMHETOE 0oJblle, YeM IPHX0JHJIOCH
Ha ero goain. Croasko genoBer obemano?

657. CoTpyIHHMEH oOTIela PedIuJH COBMeCcTHCO NpHodpecTH OoJHOKaMep-
Hbli xoaopuibHuEK 3a 14400 p. OgHaro Tpoe OTHASANMCH Y4acT-
BOBATE B HNOKVIKE, W OCTAILHBIM OPHILIOCE VIJAATHTE Ha 400 p.
DonbIe, YeM Ipeanoigaralochk. CKOIBKO COTPVIHHKOB padoTaeT B
oraene?

658. TypucT ODpoNIslI Ha JoJKe NMPOTHE TeueHHA peKH 6 KM M IIo 03epy
15 KM, 3aTpaTHE HAa OVTh II0 03epy Ha 1 u DoJabllle, YeM HA IVTh IO
peke. 3HAS, 4YTO CKOPOCTE TEUEHHS PEKM paBHA 2 KM/4, HAlgUTe
CKOPOCTEL JIOJNKHA TPH JIBWKCHHAW IO 03€pPY.
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609. Moroprmaa JoaKa, CKOPOCTEH KOTOPOW B cTOofvYel Roje 15 wMm/4,
[IpOILTa II0 TeUeHHI pPeKH 3D KM, a IPOTHE TedeHHA — 25 KM.
Ilo reuenwy OHA IUJA CTOJBEOD He BpeMeHH, CEOIBEQO IIPOTHE Te-
yeHUA. KAKOBA CKOPOCTH TEUEHWA PEKH?

660. Karep, paseHBawmiui B cToduell BoJe cKOpocTh 20 EM/4, OpoImen
36 EmM nporur Tededuda M 22 KM 10 TEUEHHID, 3ATPATHE HA BecCh
nyTeE 3 4. HaliguTe CKOPOCTE TEUEHUS DEKH,

661. B eogmmiii pacteop coxu pmodapman 100 r eogwi. B pesyiawTaTe
HOHIEHTPALMA COJM B pacTBope noHuzmiack Ha 1% . Oupenenure
MePBOHAYANEHYIO MACCY PACTBOPA, €CJH HM3BECTHO, YTO B HEM CO-
Jep:xanock 30 r© comn.

662. Ciras sosora u cepedpa cogepskan 40 r zonora. llocne roro rak
K HemMy godaBmam b0 r 3000Ta, DOAVUHIN HOBRIH CILTAB, B KOTO-
pPoOM cojJep:kaHie 3om0Ta Bozpocao Ha 20% . CHonkKO cepebpa OBLIO
B ciLiase?

663. IIpu coBmMecTHOH paboTe OBYX KPAHOB PASrPYV3IKY DApPIKH 38KOHYM-
Jd 3a 6 4, CKONIBKO BpeMeHH NOTpedOBANOCH OBl KaXIOMY KpaHy
OTIAEJBHO JJIA PasrpyaEH DapiH, eclIH H3BECTHO, YTO IIepBOMY Kpa-
HY gjafa atoro Tpebyercss Ha 5 1 Donablne, gweMm BTOPOMY?

664. [Ipa 3D-mpuHTepa pasHOH MOIIIHOCTH H3TOTOBHJIH 3a 2 9 9D MHH HeKo-
TOpOe KOJHYECTBO JeTaleil, da Hakoe BpeMdA 59TO KOJHUYECTBO JeTaleif
MO OBl HITOTOBHUTE HE"[)BLIﬁ SD‘HDHHTE‘I], CCIH HM3BECTH, YT EMY
A oToro norpebyerca na 2w GOMLIITE, WeM BTOpoMY SPRTHRTey Y ateialloo

665. BerocunenueT IIpoexan K3 OOCENKA [0 CTAHIMH ¢ HEKOTOPOH IIo-
CTOAHHOH CHOPOCTBI, A BO3BPALAJICH €O CHOPOCTBH), HA O KM/4
bonnmefi. Kakora OnLTa TepBORavannLias
CHOPOCTh BeIOCHIIEJHCTA, ecJId H3BeCTHO,
YTO erd CPEIHAA CHEOPOCTE HA BCEM IIVTH
cACORAaHWA cocTarmaana 12 km/a?

666. MoTonHKINCT NOOJOBHHY IOVTH IIpoexan
¢ HeKOTOPOH IOCTOAHHOM CHEOPOCTBH), A
3aTcM CHM3WT ¢cKOopocTh Ha 20 xm/v, Ka-
KOBa OBLJIa CKOPOCTE MOTOIHKJIMCTA HA
HEPBOI HOJOBUHE IIYTH, €CJIM HU3BeCTHO,
HTO CPEAHAA CKOPOCThH Ha BCEM TIVTH CO-
cTaBmiIa 37,5 KM/ ua?

667. lorka:kuTe, 4TO:

1 1 J5+2 -2
4t ___ 22 6 TS W,
11+ 2430 11 —2430 ) Jh— 2 'JIEI +2
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668. Hajijnure sHayeHue BhlpamieHMs:

a) npu x=5+26, y=5—2\/§;

2 2
6) xr;y mpu x=+11++3, y=+11-3.

669. Ha_a,qu-re SHAYEHHE ¢, IPU KOTOPOM PA3ZHOCTH HKOPHEH VpPABHEHHSHA
— 10x + ¢ = 0 pasmua 6.

670. CDCTHBLTE KBaJpaTHOEe YpaBHeHHe, 3HAd ero KopHH:

V3-1 _ B41, B 1
a) Y= m 6) 2 vﬁnz_ﬁ.

KOHTpONbHbIE BONPOCHI U 3apaHue

NpueeguTe npumep LENoro ypasHeHusa U npumep ApobHOro pauynoHans-
HOro ypaBHEHMWA.

6 1 2 B 3
£ -1 T x-1 x+1
0T Apo6Hble pauvoHanbHble ypasHEHWN.

Ha npumepe ypasHeHus 0BBLACHNTE, KAKBEEIACom/material100

YPABHEHWUA C ABYMSA NEPEMEHHbBIMMW
U UX CUCTEMBI

28. YpaBHeHue ¢ AByMA nNepeMeHHbLIMU
M ero rpapumk

B 7 knacce paccMaTpuBaJINCh YPABHEHHS C JABYMA NePEMEHHBIMH,
HMeIIHe BUA ax + by = ¢, rae 4, b ¥ ¢ — HeKoTopkle yHcaa. Ta-
KHE YPABHEHMSH, HAK M3BECTHO, HASLIBAKTCH JduHelinotmu. Ho ypasne-
HHA C ,[I;B?MH HF;)(—‘M(—‘HHHMI/I M()I‘",FT OBITE H HeIHHEHHBIMI. THH. YP4aB-
Heuna x° = 4 — y?, xy — 6 = 0, 6x* + y? = 9 IUHeHHLIMH He ABJIA-
HOTCH.

Pemenne YPaBHeHHA ¢ JBYMII HEpEMEHHhIMH B ()ﬁHJ;EM CIIVHAe
onpenendeTcd TaK e, Kak ¥ pelleHHe JHHEeHHOTO VPaBHEHHI,
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Pemernem ypaBHeHHA ¢ JBYMA IepeMeHHBIMH HAa3BIBAeTCH
napa 3HadeHWH IepeMeHHbIX, obpaniawminas 3To ypaBHEeHHE B
BEePHOE pPaBeHCTBO.

Tak, ecnim B ypaBHenme Hx’ + y° = 9 moacTaBuTh BMECTO mepe-

MEeHHOH X YHCIIO ]., d BMeCTO HEI]EMEHH()fI L HITCJIO 2, TG ITOMAVHIITEA
RepHOe paBeHcTBO 5 + 12 + 22 = 9, Tlapa umcen (1; 2), B KoTopoil Ha
[epBOM MECTe VHA3SAHO SHAYEHHE LepPeMeHHOIl X, 4 Ha BTOPOM — 3HAa-
YeHHEe MepeMeHHOH y, SBISeTcs pelleHHeM ypaBHeHHA 5x° + i = 9.
JaMeTHM, UTO VpaBHeHHE ¢ JBYMSA NepeMeHHBIMH HMeeT, KaK IpaBMIOo,
OECHOHEYHOE MHOMKECTBO DelleHHH.

I[‘Bﬁ YPEABHEHIISN, HMeRINITe OOHO H TO He MHOFeCTBO [.IE‘IIIE‘HPIfI,
Ha3BIBAIOT PAGHOCUABILIMU YPASHETLUAMU.

CreleHb LeIOr0 YPABHEHMA € JBYMHA [HeéPeMEeHHBIMM OIpeleddercH
TAK JKe, KaK H CTeleHb UEeJ0TO VPABHEHHS ¢ OJHOH HepeMeHHOH: ecJIH
JeBasd YacThk VPaBHeHHA € ABYVMA IepeMeHHBIMH eCTh MHOTOWJIeH CTaH-
JAPTHOO BHA, 4 Opasad — uuciao 0, To crelledHb YPABHEHHHA CUYMTANOT
PABHON CTeNMeHH ATOT0 MHOTOWIEHA.

Jlna Toro uToOB BREIACHHTLH, KaKOBa CTeNeHL VPABHeHHA ¢ JBYMA
nmepepedHdbiMK, €0 3aMEeHART PABHOCWJIBHBINM YPABHeHWEM, JleBAd UYACTh
KOTOPOTO — MHOTOYIEH CTAHAAPTHOTO BHAA, a npasags — uwucao 0,
Hanpumep, ypaBHeHHE

P+ yi=x"-1 CxauaH ¢ vk.com/material 100

PaBHOCHJIBHO YDaBHEeHHHD
2x%y +y*+1=0
H, 3HAYHUT, ABJIAETCA YpABHEHHEeM 4HYeTBEepPTOH CTeleHH.

I'pahmxkom vypaBHEeHMA € JABYMA IMepeMEHHbBIMH Ha3bIBAETCH
MHOKeCTBO TOYeK KOOPAMHATHOH IIJIOCKOCTH, KOOPAMHATEI KO-
TOpLIX oOpamaiT ypaBHeHHe B BEPHOE pPaBeHCTBO.

Mz kypeca anrebpmr 7 Kiaacca M3BECTHO, 4TOo rpaMKoOM JIHHEHHOTO
ypaBHeHUA ax + by = ¢, B Koropom a # O
nan b 2 0, armaerca mpamasa. Hampwuwmep, T WA [
rpathHEH AHHeHHBIX VPaBHeHHH | | L1 |
y+35=0,y=05x+ 2,5 T |
n300paskeHbl HA PHCYVHKe 23. L L] L

Bam ma3BecTHBI Tak:e rpapmEn HEKOTO- [
peIX ypaBHeHHU# BTOpou cremenu. Hanpumep, |
rpapukom ypaBHenna x° — 2y = 0 aBaa- -3,
eTcs napabGona, rpapmroM  ypaBHeHHSA =
xy — 12 = 0 — runepbona. 3ru rpaduru
H300pas/Kensl Ha pHCYHKax 24, ¢ u 4. Puc. 23

=11 II".,
S -

L=
— et
]lmr
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a) ya 6) ZZ A\
12 | 611
1\ | liJ' |
ey i ¢
ECTF 2 =
WS ] 108761472 -
\ / 0l |214l6l8llx
A / S +44-6-
\. | "-._‘\ _IE
NIy |
\ / —4
- '/ - |
gl 2101 [ 5[ lx Wi
| | | !Il
Puc. 24

BoobGme rpa@miky ypaBHeHHMII ¢ ABYMS IepeMeHHBIMM BeChbMAa pas-
Hoobpasael. Ha pucynke 25 msobpaskeHbl KpPHUBBIE, KOTOpPble HA3BAHBI
B 4ecTh eBponeicKHX mareMaTHKOB XVII Bexa Hrkoba Bepayvamn m Pe-
He Jlexkapra: nemuuckatra Bepuyaam (pue. 25, a) W JexKaproB JHCT
(puc. 25, 6).

a) 2 6) Ui ]
1 -
(x2+y2)2 = 2(x2— y2) 1 / A-Gragrryk.com/material 100
- . P lr r/
o 2
\ - "
0 1 X 0 1 X
s b = x3+y3—3xy=0] |
. 0 o i
Puc. 25

YnpaxHeHus

671. fIrmgerca nmu mapa umcen (—1; 3) pemeHHeM YpaBHeHHA:

a}xz—y+2=ﬂ; B]x2—|—y2=1(};
6) xy + y = 63 X -y +8=07
672. HalimuTe TpH KakHX-HHOVIE pellleHHd VpaBHeHHA:
a) x — 2y = 8; B) i — xy— 123
) x + 0y = 10; r)(x + yy — 2) = 0.
673. Oupegeninre creleHb YPABHEHMA:
a) x + 4xy = 5; B) 8x% — y¥ = 2x*(4x” - y);
6) «° + 8x%y* = 1; r) (x — 2¢)% - x* = dy(y — x) + 5x.

& 10. YpasHeHus ¢ ABYMA NepemMeHHbIMW 1 MX CUCTEeMbI
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Puc, 26 Puc. 27

674. 'paduru nuneiinbix ypasHeduit 2x —y =4, x —y=-2, 4y +4 =0,
x — 6 = 0 uzobpamensl Ha pucyare 26, IIng xagoll m3 OpAMBIX,
H300paKEéHHBIX Ha 3TOM PHCYHEKE, VHKa/XHTe eé YpaRHeHHe.

675. IlocTpoiiTe rpaduK ypaBHeHHA:

a) 3x + Oy = 12; Ay (x — 2)(y — 3) = 0
) 0x +y=1; e)(x + 3y + 1) = 0;
B) X = x) | = 2;
) y = 1,b; 3) l,f| = 3.

) CrauaH ¢ vk.com/material100
676. Ob6macuure, modemy rpaguroM ypasHenusa x° — y° = (0 aBasercsa

mapa IpAMEIX I = X U Y = —X.

677. IlocTpoiiTe HAa KoOpPIMHATHOH IJIOCKOCTH TpadHEK MHHeHHOro ypas-
HeHHA:

a) 3x — 2y = 95; 0) x + 2y — 3 = 0; B) 3x — 4y = 1.

678. Ha puc. 27 uzobparRén rpaur OJHOTO U3 CISAVIONINX JTHHEHHBIX
ypaBHeHEH: x —y=-T7,x—~y=4,2x +y=6, x + y = 5. ¥YKa-
HUTE 9T0 YPABHEHWE.

679. CocTaeeTe vpapHeHHe, TpadHEOM KOTOPOTO ABJIAeTcA Iapa IOpA-
MBIX, H300pasEHHEBIX HA PHCYVHEKe 28,

a) YA 6) !y;
.i
1
|1 i 0’ n
-1 __'Iu 1-2 X —2 112 x
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B) !yu r) 7
Iz
|1 1
- -
L 1—3 —10 112 X -1{0 12 X
-1
-2
1

Puc. 28

680. Cocrasbre vpaBHeHUe ¢ ABYMH llepeMeHHbIMH, rpaduE KOToporo
n300parkés Ha pHcyHEKe 29,

a) ya 6) Iy
2
!
1
2100/ 112 X =3 1-1l0 x
=¥ -1
Ckatiah d vk.gom/material100
B) Yl r) I
2
| 2
1
-2 1ol | 1]2 X L [—3 -1j0l 11213 x
=l E
[
—
Puc, 29

681. Ilocrpoiire rpaduy vpasHeHMA:
a) y — x° = 0 B) 0,6xy + 1,5 = 0
B) y — ¥ = 0 r)y + x3 =0,

i
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682, (Tag padomul 8 napax.) IHocrpoliTe TpaduK ypaBHEHHA:

a)(x — 5Ny + 6)=0; 0)(x—4)(x+2)=0,.
1) O6cyvaure, Kakaa pUrypa apiageTca rpapMKOM YPpaBHEHHUA B KaK-
JOM cJiyyae.

2) PacnpepenuTe, KTO BHINOJHAET 3aJlaHUe a), 4 KTO — 3ajilaHue 0),
H BBITOJIHUTE UX.

3) IlpoBepeTe apyr v apyra, NpaBHJABHO JH IOCTPOeHBI TpaHKH
VPaBHEHHH.

683. HaiinuTe Bce Helble pelleHHA VpPaBHeHHA:
a) xy = 2; 0) x? —y*=3.

n

684, Apromobune asurances 1 o 20 MUH cO CROPOCTBIO @ KM/4 1 45 mMun
Co CKOpoCTHIO b KM/ /4, Kaxoll nmyTs mpoexan aBToMoOmiIn?

685. Pewuure ypasHeHue:
a) {2+ 1W2x - 3) = 1: 6) il 2x-1)x — 9.

4 2
|686. Vupocrure BbIpAKeHue: CxauaH ¢ vk.com/material100
a) 21 Pix 6) lﬁnz—l_ 8n B) x-4 bx-20
6x 3 n°-92n 3n-6’ V-xy & -xy

29. Uccneposanme cucrtem AByX
NUHEeWHbIX YPaBHEHUA C ABYMSA NepemMeHHbIMW

B 7 kmacce BaM NpPHXOAHJIOCH PEIIATH CHCTEMBI JABYVX JHHEHHBIX
VPABHEHHH C JABYMSA NepeMeHHBIMH, HaIpHMep:

x-2Yy=90, Ty+x=0, y=0,5x-0,65,
x+y=3; 4x-y=0; 2+y=0.11x.

Takue cHcTeMBl PpelIAJHCE PasHLIMH cHnocobamm: agarebpamde-
CKH — MEeTOJAMM MOJACTAHOBKH M CJOMKEeHHHA, 4 TaKKe rpaduueckH.

[Tpu rpajgmueckom crnocobe pemreHHA HAa KOOPAWHATHON IJIOCKOCTH
CTPOAT ABEe NpAMBIe — rpa(HKH YpaBHeHHH cHCcTeMBI. BO3MOMKHEI TpH
CAYUYAS B3AaMMHOI'O PACIHOJIOMEHHMA JABYX NPAMBLIX HA IJOCKOCTH: NpH-
MBIE IEepeceKalTCd; NMPAMBIEe IMapajjle/lbHbI; NIPAMBIE COBNAJAIOT. 3HA-
YHUT, OIPH PemIeHHH CHCTeM ABYVX JIHHEHHBIX VpPaBHEHHI ¢ ABYMSA mepe-
MEHHBIMHM BO3MOMHBI TPH CJHYYAA: CHCTEMA MMeeT eJIMHCTBEeHHOe pelle-
HHe; CHCTeMa He HMeeT pelleHHi; cucTeMa HMeeT OECKOHeYHO MHOTO
pereHMi.
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Cucrema ABYVX JIMHEeHHBIX F]JHEHEHI{}::I C ABVMHA IepeMeéHHBIMH MO-
eT OBITH npeacrapjeHa B BEHOe

Yy =Fkx+b,
Y =Rx +b,

Ecau k, # k,, To npAMble NepecexkalnTCs, W CHCTEMA MMEeT eIuH-
CTBeHHOE pellleHHe; ecnu £, = k,, HO b, # b,, To IpaAMBIe DapalleJbHEI
M cUcTeMa He uMeeT pelnednuil; ecau kB, = k, u b, = b,, TO ULpAMbIE
COBTMAJAIOT, W CHCTEMA MMeeT OeCKOHEYHO MHOT0 pPeIleHuH (pTo perre-
HHA VpaBHeHU:A CUCTEMBI).

CpenadHHblM BbIBOJ, LO3BOJHET, PACCMOTPEE YPABHEHMHA JAHHOH CH-
CTeMBI, He pelrasg eé, CKasaTh, WMeeT JIH 9T4 CHCTeMa pelieHwe, o
eclIH HMeeT, TO CHOMBKO. . [3x-2y=4,

Hanpumep, cucremMa ypaBHEeHMH 1 0,5%+y=2 HMeeT eJHUHCTBEeHHOe

pemrerne. B camom fese, BeIpasMB B KayKJAOM YpaBHeHHH Y Hepe3 X,

= X —
nmosyauM cucremy |7 1,5x -2,
y=-0.,bx+2.
Tark kKaxk yriaoBbie Koa(hpHIHEHTH NPAMBIX TpaduKOB YpaBHEHHH
cucreMbl pasanussel (B, = 1,5, k, = —0,5), To npAMBIe nepecexawTcsH,

M CHCTEMA MMEeT eIlMHCTBEeHHOe pelleHue.
AHaANOrHYHBIMH PACCYIKIEHHAMH MOMKHO IIOKa3aTh, 4YTO CHCTEMA

]2 x+ y=3, . [2:1* -3y =5, CxadaH ¢ vk.com/material100
HEe UMEeT pelIeHHH, a CHcTeMa HMeeT DecKo-

4x+2y=1 l4x-6y=10

HEeYHO MHOI'0O pelleHHii (pemeHHs CHCTEMEBI — 3TO pellleHHs YpaBHeHHH

2x — 8y = b).

YnpaxHeHus

687. BriacHuTe, MMeeT O CHCTEMS PelleHMHd H CEOJIbHO!

2x — 6y =10, y=4x, [3-38y =4x,
%) {By =7 —2x; =) {I—Sz—ﬁy; M Br=by-6;

[8x —12=8y, [x+y=5, [x+4y=5,
) 11 ,0X— 4y = 6; ) 133: -2y =8; 5 lx— g+ 3=10.

688. (an padomer e napax.) Umeer iy pelueHUd CHCTEMA YPABHEHUIA
H CHOJIBKO:

Tx+y=8, 6y —4x =T x—-2y =06,
a ﬁ 4 L] E -
) {.r- y+3=0; ) {8x—12y=—14; ) {yr—f-lx?
1) ObcyauTe apyr ¢ Apyrom, OoT 4ero 3aBHCHT OTBET HA BOIIpPOC 3a-
Jagm.
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2) BpimosHWTE COBMecTHO 3ajaHHe a).

3) PacnpepenuTre, KTO BHEINOJHAET 3ajaHue 0), a KTo — 3ajaHHe
B), U BBINOJHHUTE HX.

4) IlposepsTe Apyr y Apyra OpaBHJABHOCTE BBINTOJHEHHA 3aJaHHH
M HCIpaBbTe OMIMOKHM, €CJM OHH JONYIIeHEI.

689. BrisicHMTE, KAKOBO B3AHMHOE DPACIOJIOMKEHHE B KOOPIHHATHON
MIOCKOCTH Tpa(@UKOB VPaARHCHWH JaHHOW CHCTeMELI W CcjejaiTe
BBIEOZ O TOM, HMeeT JIH CHCTeMA pellleHHe, ¥, eclId HMeeT, TO

CHEOIBKO:
[8x-y =5, 2y -x=4, y=0,5c+2,
D \3x12y=8; %) 1y -2x =0; 4 {__;;:{],Ex 4.

690. IIpamaa a 3agaHa ypaBHeHHeM X + 2 = 9. Cpean ypaBHeHHH npda-
MBIX: X + y = b %y— 4dx =0; 6y + 3x =10; 0,6x -3 =-1,2;

2+ 4y =10; 2x+4y=9; 15— 3x=6y; O,b6y+ 0,25x=4,8
HaliguTe Te, HOTOPLIe BMECTEe ¢ VpaBHeHHeM OpaMoili a odpasyior
cucTemMy: 1) MMeEwIyI elMHCTEEHHOE pelleHue; 2) He MMEeIVI
PEIIERUH; J) UMEINyIe DECKOHEeYHO MHOTO DEelTeHui,

691. Ucnonsaya  rpadukr  ypaBHeHHI, YA | lcdadad clule ‘...:,-'ni'late.-":alzl}liu
n300paReéakRie Ha pucyike 30, 0bn- u 7 o
ACHUTe rpadUuecKHH CMBICI DPaBHO- ] |
CHIBHOCTH CHCTEM VPABHEHUH JI\.. |

11401 i\\. G5 Tl Ix}
{Ex—y:ﬁ, 1] |

&

x+ y=1 ' %
Y —2'—/:./. o
i -r e
u J(2x—y)+(x+y)=5+1, af s A
x+y=1. vamL N
Lx+y 2| 74 B N

i " 1 L 41 |

692. B cHcremMe JBYVX VpaBHeHHH ¢ JBY- : A -
MA HepeMeHHLIMH IepBLIM ABJIAeTCHA ;‘-‘J; S '
ypaBHeHHE y — |x| = 0, a BTOpRIM — S ] T '
ypaBAecOWe BUAa y = kx + b, rae k R | [ 4 .
U b — Heroropele unciaa. Hasecrt- mlf el -
HO, 9T0 npaMmas — rpaithuax sToporo — LI S e

yYpaRpHeHHd IepecexaeT ock X B Tou- Puc 30
rKe (—3; 0). IloagbGepuTre B vypaBHeHHH
gy = kx + b roadupunuerTsr £ B H Tar, 4ToOBI CHCTEMA:

1) umena aBa pelreHusd;
2) mMesa OJHO pelIeHHEe;
3) He umena pemeHHM.

IMECERIE YpaBHEeHWMA U CUCTEMbI YpaBHEeHWA



693. 1z ropoga A B ropoa B asToMo0HAL €Xaj co CKOpocThio 80 mm /g,
a obpatHOo — co cKopocTeio 90 gm/4. IIpm sToM OVTE M3 ropojia
B B ropog A zadan Ha 1 u MeHblle, YyeM LVThL M3 ropoja A B Io-
pox B. Haiamre paccTogdHe MexRJY ropogavMa A m B,

694, YauTra moaseT o CTEOJY JepeRa B TeudeHHe MIOJIVYAcCA CO CKOPO-
creio 0,25 m/MuH. llocTpoiiTe rpadQuE JBH:eHMA VIHTEH.

695. PasnosiuTe HA MHOMMTEIM!
a) 16m* — 25n%; B) (2a + 3)? — 4;
6) 0,09a* — 9b% r) 36 — (1 — 5x)%.

30. Npadhmueckmn cnocod peweHuns
CUCTEM YpPaBHEHUN

I'paduuecknii cmocod peleHHA CHCTEM ABYX VPABHEHHH ¢ JBYMA
nepeMeHHLBIMH COCTOHT B CJHeAVIONIeM: CTPOAT rpa)MKkH ypaBHeHHH,
BXOJAAIIMX B CHCTEMY; HAXOAAT TOYKH MepecedeHud rpadMKOB HNIH
YCTAHABJAMBAKIOT, YTO TaAKHMX TOYeK HEeT; HaXOAAT KOOPAHMHATHI TOUEH
nepecevenna rpaguroB. HalienHble napsl 4UHcesl W ABIAITCA pelne-
HUAMM CHCTEeMB. CrauaH ¢ vk.com/material100

Takum obpasoMm, pewums epaguuecku cucmemy YypasHeHuit —
amo 3Ha4dum MHaumu xKoopduxnambvt o0wux movex zpaguros ypasie-
Huit, B srom nyakTe rpadpmueckuil crocob OyaeT NpMMeHATHCH 8 pe-
IIEHUA CHCTEeM VpPaBHEHHMH, B KOTOPBIX OJHO HJAH oDa ypaBHEHHA He
ABNAIOTCA JHHEHHBIMH.

IMpumep. Permum ¢ HOMOIMEBI rpadHKOB CHCTEMY VPAaBHEHHIT
[xy-6=0,
1172 +Tx=2y.

» IlocTpoum B OAHOH cHcTeMe KOOPAMHAT rpa@HMKH ypaBHeHHIl, BXO-
nAmmx B cucremy. [las aToro BhIpasMM M3 Ka)KJJIOro ypaBHEHHA
MepeMERHYIO I Hepe3 mepeMeHHyIo x. [loayumwm cucTeMy:

y=2,
X
y=0.52"+8,5x%.
I'pahmrom mepBoro ypaBHeHHA #ABAfAeTcA runepbona, a rpadpurom
BTOpOoro — mapabona. KoopauHate! g1000# TOYKH THNEpOOSIBI AB-
JAKTCA pellleHHeM ypaBHeHMA Yy = _,%. a KOOpAMHATHI JII0D0H TOYKH
napabonsl — pemrenuem ypasHenus y = 0,5x* + 3,5x.

=
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Ll 3HAYNT, KOOPAHMHATHI JIODOH TOYKH
!l nepeceueHHda runepbossl B mapadbo-
|
|

Jbl V/OBJETBOPAIOT Kak IepBOMY

[ ] YPaBHEHHIO CHCTEMEI, TAK H BTOPO-
\ =1 N MYy, T. €. ABJIAITCA pellleHHueM pac-
"l, CMATPHUBAEMOH CHCTEMBI.
] Mer Buamm, uTO rHnepbosa B ma-
] - pabosa mnepecekalwTCA B TPEX TOU-
1 kax (pume. 31). 9ro osHagaeTr, 4YTO
4 'k,r_—mﬁ__q ‘}*’ 5 X! paccMaTpHBaemMasa CcHCTeMa HMeer
\ N TPH pelieHnsd. o
\ BV C momouipb pUcyHKa HaWAEM mnpu-
s OMMIKEHHBIE 3HAYEHHSA KOOPAWHAT
AL i Touerk A, B u C. Ilonvunm:
— A(-6,8; —1), B(-1,5; —4); C(1,2; 5).
Puc. 31 ClienoBaTeNIbLHO, PpEIeHHuAMU CHCTe-
Mbl SABJHAITCA CJAEAVIOIIHE Taphl
unces: x, = —6,8, y, = —1; x==l0, y, =4 x = 1,2_, Y, = 9. Haiigen-
HbIe pellleHHA TAaHHOH CHCTEeMEBl ABIANITCA DPHOMHHEHHBIMH, <

..--""'..‘

yopaxHenus

696. flpnderca AH pellleHHEM CHCTeMEI YVpaBRHeHHH
24 P=5,
6x+ 5y = -4
napa gucen: a) (—-2; 1); 6) (1; —-2)?

CrauaH ¢ vk.com/material100

697. Pemunre rpadmyeckEd cHcTEMY VPaABHEeHHH

y - 2= 0,
2x-y+3=0.
698. UzobpasuB cxeMaTHUecKH TPpa(UKH YPABHEHHI, BRIACHUTE, HMEET
JW PeIenusa CHeTeMa VPABHCHWH W eCJAW WMEeEeT, TO CKOJLKO:
i g =2 5) Jy=x2—|—8, 5) ly=x‘2—|—1,
xy = -12; ly =-% + 13 |2y = 3.
699. Pemure rpaduuecki cucreMy VDPABHeHMIl:
x*-4=0,

¥ -9=0.
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700, Cpeagy JaHHBIX YpaBHeHHMH HalIHTe YVpaBHeHHd Iapaboibl, THIep-
DOJIbI, IPAMOMR: . .
a) xy = —3; B s el m 1+ 2x = 0;
6) 6y — 2 = O r) 10 + Sxy = 0; e) 2x — 2y = 5.
IMocTpoiiTe rpadur Ka:kaoro ypaBHeHHA.
701. Yupocrure shipakeHue:
c—1 2c+7 B-3¢c
a — :
) 12('+ 12¢ 12¢
Gy 4-4b_2a-6b_3a-b,
2ab 2ab 2ab
17x—4y Bx+9y 1lx-16y
B) =+ == .
21xy 21xy 21xy

31. Anrebpanyeckmin cnocof peweHus
CUCTEM ypaBHEHMUMN

OcHOBHBIM cHOCODOM pemeHHsA CHCTEM YPABHEHHMH € ABYyMSA Mepe-
MEeHHBIMH fABJdAeTcA anrebpandecKHi crocob.

PacemorpuMm cHadana cHCTeMY ypasmiﬁuii C ABYMA NePeMeHEBIMMcm/ material100
COCTABJEHHVI) H3 OOHOTO WHBHEHPIH ETDPGH CTelleHH H OOHOTO YPHBHEHHH
nepeoii creneHn. Takyi cHCTeMy Bcerja MOMKHO PemIHTE coocobom
MOJCTAHOBKH. JLJ1A 9TOro nNocTynawT claeayioiuM obpazoMm:

1) BeIpaskamwT W3 YpaBHEHHS MEepBOM CTENeHH OJHY MepeMeH-
HYVI) 4Yepes Apyrylo;

2) DOACTABRIAIOT NOJMVYEHHOE BLEIPAMKEHINEe B YPaBHEHHE BTOPOH
CcTelleHH, B pes3yiIbTaTe Uero IMpHXoJAT K VPaBHeHHIO C Of-
HOH LepeMeHHOH;

3) pemaloT DoJayYHBIIeecH YpaBHeHHEe ¢ OAHOIH mepeMeHHOI;

4) HaxXomAT COOTBeTCTEVIOIIHEe 3HAYEHHA BTOPOH HepeMeHHOMH.

IIpumep 1. Pemnm cucreMy ypaBHeHMId

{xz—S:cy—2y2=2,
x+2y=1.

» Bripasum H3 BTOpOIC YVPABHEHHHA NepeMeHHVIO X Uepes I
x=1-2y.
Ilopcrasum B ULepBOe ypPABHEHUE BMeCcTO X Bbipamenue 1 — 2y,
IOJVIAM YPaBHEHHE ¢ TIePeMeHHOR Y:

(1 - 2y)* - 3(1 - 2y)y — 24° = 2.
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Ilocne ynpomeEHA ODOAYVYMM pPaBHOCHJIbBHOE YpaBHEHHEe
8y* - Ty—1=0.

I 1
Pemus ero, maigém, 4Tto ¥, = ~ g, Y, = 1.

COoOTBETCTRYIONIHE 3HAYMCHWS X MOMHO HAWTH, BOCTTONLE3OBABITHCE
dopuyioi x =1 — 2y. 3
Hoxpcrasus B (Qopmyny x =1 — 2y sHadenwe y, =~ g, TOAYYHM

1

Il =11.

ITogcraBue B dopmyay x =1 — 2y 3HadveHHe Y; =1, OOAYUHUM
xz = _]_.

Hrak, cucrema nmeer JABa PellleHHA:
11,y =—Fux,=-1,p=1
= dgelh =vg BXxg=—L, iy

OTBeT MOKHO 3aIMCATE TAKJKe B BHAE Iap: (11_; _%] + [—131): <

Ecnm cucreMa COCTOMT M3 JABYX VPABHEHMII BTOPOIl CTeleHHM ¢ ABYMHA
nepeMeHHBIMH, TO HAUTH eé pemernda o0bpiuHO OBIBaeT TpyAHO. B oTlenbHBIX
cAydaAX TaKHe CHCTeMBI VAAaeTCHA PeIllNTh, HCHOJAb3VA clocod MoACTAHOBKH
WJIH CIIOCOD CIIOMKeHM . CxauaH ¢ vk.com/material100

IIpumep 2. Pemium cucremy ypaBHeHHH

x? - y® =5,
xy = 6.

» Bocuoabzosasimiuck Tem, 410 X = 0, BoIpasumM M3 BTOPOIO YPaABHEHHA
DepeMeHHvIO i Hepes X:

6
V= x
6
IlomeraBum B mepBoe ypaBHEHNE BMECTO y Bhipakenue — . Ilonyunm
VpaBHeHHE ,
e P 1
—'\z) =0
Pemmus ero, maiifiém, uto x; = —3, x,= 3.

6
ITo hopmynie y = — HAXOAHUM COOTBETCTBYIOIIME 3HAYEHUA Y:
Y= 2,1 = 2,
3HAYNT, CHCTEMa HMEeeT JIBA PeIIeHH:
X, =-3,y =—2ux, =3, y,= 2.

OreeT: (—3; —2), (3; 2). <

IMEEERIE YpasHeHus U CUCTEMbl ypaBHEHWA



IIpumep 3. Pemnnm cucremMy ypaBHeHHH

[x%-2y?+x=-8,
|x2-8y2=—11,

» C momomipi0 TMOYJIEHHOTO CJO0KeHHA JEeBBIX W MPaBBIX YacTell ypas-
HEHMIT MOMKHO HMCKJIKYHUTH CJAraeMbie, COJeprKaiiie MepeMeHHYI
y. Ilna sroro Hamo ypaBHATH KoahhHIHEeHTH UJIeHOB, CoAepIKa-
mue ¥ . YMHORHUM 0bc YacTH TICPROTO YpaBACHWS Ha 3, a BTOPO-

ro — Ha —2. IlonyuyuM cHcTeMy, PABHOCHIBHYIY JTaHHOM:

3x*— 6y*+3x=-18,

2 2

—2x +6y°"=22.
CrraabpiBasa JeBhle W NpaBbie YacTH YpaBHEHHH CHCTeMBI, HOJyda-
eM ypaBHeHHe ¢ OJHON mnepemeHHoil x° + 3x = 4. Pemms ero,
Hailinem: x;, = —4, x, = 1.
CoOTBeTCTBYIONIHE J3HAYEHHA [ BEIUUCIHM, HCOOJLIVA BTOPOE
VpaBHeHHe HCXOAHoN cHeTeMbl 3y° = x? + 11: ecim x = —4, TO
g = -8 unmu y =33ecau x =1, roy = -2 nun gy = 2.

Orser: (-4; 3), (-4; -3), (1; 2), (1; -2). <

ynpaxHeHus

. CrauaH ¢ vk.com/material100
702. Penmure criocoboM HDOACTAHOBKHM CHCTEMY VPABHEHHI:
e —

2 =% S
ﬂ} [y = el B] {xy—i_;i '47
1x=y+3; x—y=26;
_— — . . + —_— ®
6) y2 X _1 ' i xz Y _9
x° -2y =26, y“+x =29
703. Peminre cHcTeMy VpaBHeHHH, HCIONB3YVA CIIOCOD IIOACTAHOBKH:
I — 3 - » —
g 1= Y 8) L+ y=14,
y - —x =439; y—x=2;
y=-14x, x+y=4,
% {x+y2=_1; %) {y%—xy:ﬁ.
704, PemniTe cHCcTEMY YVPARHEHUH:
x-y=3, [x+ y=-1,
a B p
){xy=—2; ) |22+ £ =1;
+ — — —-
6) {x y=2,5, r) xg y ; 23
XY = 1;0 x“-y* =17

& 10. YpagHeHWs C OBYMSH NEPEMEHHLIMKM 1 MX CUCTEMbI 16?
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705. Pemrnre cHCcTEMY YPABHEHUWIT:

a) JI+¥_8’ B) Jx2_y2:8!
lxu——El[} [x—y=4'
l y = 1x +y ——3
706. Perminre cucreMy YpapHeHHIH:
a) [y—2x=2. 8)¢ I3I—2J—1 o 2+ ¥ =100,
|522 -y =1; [21‘ 2y 3x = 4y
5 |*x-202=2, ry |32+ 2y2= 11, o J2x*- "= 32,
[3x+y=7; \x+2y=3; \2x—y=8
707. PelonTe cHceTeMy VPaBHeHHH, HCIONb3VA CcHOCOD CIOMEeHHA HIH
IIOACTAHOBEM!
2 =9, 3x%2— 2y =1, : =
J x* + &) x2 y ) [ + 4y 10,
‘xg V2_3 2x° —y- =1, “x—Zy:—n;
[x -2y +1=0,

5 |27° —iwir= 88 x —y -4 =0,
) |4x -y =17; ) {xz +y* =8.5; ° |5xy+ 7 = 16.

CxayaH ¢ vk.com/material 100
708, PemnuTe cHCcTEeMY VpaBHeHHH:

i [2x +4y=5(x - y), 6) {u—u—ﬁ(u+9)
1xz—y2=6; W - f = 6.
709. Pemunre cucreMy vpaBHeHHH
[y =0,52% -2,
h,r -x=2
cHavasia rpaguyecKkHM crnocoboM, a 3aTeM AHAJIUTHYECKHM.
710. Pemrure cucTeMy YpaBHeHHI:

2) '[Ifz +y? + Bxy =-1, 5) u+ 2v=4,
2
|x + 2y = 0; 't uv—v=-5

711. Pemiure cucreMy ypPABHEHMIA!

3 R W . Lop X
xty—® 1 t AR,
X+ =8 1_1_1
6) <1 % r)y x &
x gy 4 x -2y = 2.
NEEERIY YpasHeHWAa 1 CUCTemMbl ypasHEeHWA



712, He BRITTOJUAA TOCTPOCHHA;
a) oIpelelHTe, IlepeceKaeT JU Oapaboia y = x° — 8x + 16 nmpamymo
2x— Hy - () 4 ecoil 14, TO B KAKKX TOYKAX,
D) TaWANTe KOOPJAMHATLI ,TOUCK TIEPECeeTINA € OCAMM KOOpMHaT
rpaduka QVHEIWH Y = 2x* + 9x — 5.

713. Hoxkaxure, JITO MPAMAS X — Y = 4 UMeeT OaHY ﬂﬁmym TOYKY C mapa-
Bomoit y=x" — 5x + 5, U HAWINTe KOODIAMHATHI 5TOH 06IMeH TOUKH.

714. Noramure, aro napabona y=2x° — 5x + 1 u npavan 2x +y+ 3 =
He IepeceKalTCcH.

715. llpu kaxux sHaveHusx £ napaGona y=x° + 1 u npamas y=kx
WMEIOT TOJLKO Oy OOIyI0 ToUKY?

716. Ilocrpous cxemarudecrku rpa@uMyEd ypasHeHMI, BRIACHHUTE, CHOJLBKO
permeHui nMeeT CHCTEMAa VpPaRHEHHH:

ﬂ) l — .r31. ﬁ-} [xy —— 101
ly = 15x; 1y = x.
T17. Ham,ubhfre KOPHM VPABHEeHMSH:
d) e ﬂﬂ 0; “) Qm o CrauaH ¢ vk.com/material100
B) 2 = Te?; T) DSrf}By—D

718. IIpu kaKux 3HadYeHHUAX X:
a) rpéxuwnen —x° — 2x + 168 npUHUMEET IOM0MHUTEIEHbIE SHAYCHIS;
6) Tpéxumen 15x° + x — 2 UpUHUMAaET OTPHIATEILHLIC 3HAUCHIIA]
x+14
8- 2x
6— bx
x+28

B) Apobb NPHHEIMAET OTPHIATEIbHEIE 3HAYEHMA;

l") ,U,I_'J{Jﬁh NIpHHHMAET NOJOEHTEeIbHBIE aHAUYEHUA?

32. PeweHnune 3apav

AnredpanyecKui cnocod pemeHHdA TeKCTOBBIX 3ajad YacTo CBOJAUTCH
K pelleHHI0 CHCTeM [ABYX JIMHEHHBIX VPABHEHHWH C JABYMSA NepeMeHHBIMH.

Jagauga 1. V Jlensl dpinu kynwopel 0o 500 p. 1 oo 2000 p. Ona yT1-
Bep:KIaeT, 4ro Kyiniaa senocunen sa 20 200 p., orzas za xHero 20
Kymiop, a Kara rosopuT, uTo Takoro He MoikeT 0OeITh. KTo npan?

b llyvers v Jlemsr Dbuo x rkyowop oo 500 p. w y kymwop no 2000 p.
CocraRuM cHCTEMY VPaBHCHWH;
[x+y=20,
[5{]{]1' +2000y =25500.
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PemenueM 5TOH CHCTEMBI SBAAETCA Oapa wuceJ (X; y), B KOTOpPOH
y = 10%. Ho »T0 He COOTRETCTBYET CMLICTY 3aJa4ud, TAK KaK KO-
JWYeCTBO KYNIP MOKeT BbIPAYKATHECA TOJBKO HATYPAJIBHBIM YH-

CJIONM.
Orper: upasa Kara.

Jamawva 2.Yamka w Ommoane crowan Bmecte 680 p. Tlocne Toro xaw
yanrxa mojemesena Ha 20%, a 6aoame momopo:xano Ha 10%, oHH
cTann crouTh BMecTe 580 p. Haiigure nepBOHAYAIBHYIO LEHY 4YEIll-
KW W TMepRONavYaJIpbuyio Teny O/o/mna.,

» IlycTs mepBoHAYANBHAA IIeHA YaIlKH COCTABIAAIA X P., a OJ0MI-
ua — g p. Torpa oo yenosuw x + y = 680.
Horasg mema uwamirw cocrarnger 80Y% mneprowmavalnnmod W panrma
0,8x p. Hopaa nmena dmmonna cocraeidger 110% nDepepoHauyalbHOH M
pasaa 1,1y p. Torga
0.8x + 1,1y = 580.

lloayunam cucremMy ypaBHeHHH:

[x+y=680,
|0,8x +1,1y = 580.

Pemeanem asTol cucrembl aABaAeTcA mapa x = 260, y = 120.
CnemoBaTenbHO, NepBOHAYaJILHad IeHa dYamkH Owslma 560 p., a
oaroama 120 p.

Orrer: 360 p., 120 p.

CrayaH ¢ vk.com/material100

YopaxHenus

719. Brino opogano 42 1 OpycHHYHOTC H IPYIIEBOTO coKa. BpvecHHYHOrO
coKa ObLIO HposaHo B 2,0 pasa meHblne, ueM rpylesoro. CKOMbKO
JAUTPOB TPYHIEROTO COKa OBLIO mpogano?

720, CyIDecTBYIOT JH JIBa TAKMX HATYPANLHBIX UHCIA, UTO CYMMAa Iep-
BOr0 4YHCJIA H YTpPOoeHHOTo BToporo pasHa 10, a pasHOCTb IepBOIO
H YTPOSHHON BTODPOTD PABHA 2.?

721, B macrepckoi crmiiand 6D KYPTOK W CIOPTHRBHEBIX KOCTIOMORB, UKONR-
KO CIOIHAH KYPTOK H CKOJBKO CIOPTHBHEBEIX KOCTIOMOB, eC/IH KVPTOK
cinunan 5 1,6 pasa Ooabnie, deM COOPTHUBHBIX KOCTHMOB?

722, Kons cxasaj, 4To B €r0 TPYONE M0 HM3VUEHHID AHMIHACKOTO $I35I-
Ka 18 MalpuUuKOB H JeBOYer, H MaAJBYUMNHEOCER Ha TPH MEHERINE, el
nesouek. IlpasunsHo au cocuuran Konsa?

723. Tenmoxon mpoxoguT 3a 4 4 0 TEYEHUK TAKOE JKE PACCTOAHNE, Ka-
KOe 3a 9 JacoB MPOTHR Tedernwda. HaliguTe cropocTh TCYCHWSA, CCIW
0Ha MeHbIIe coOCTBeHHOI cKopocTH TeIlloxona Ha 40 km/d.
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724. B xomensre adexano 92 pydas memouw — MATHPYOSICRLIC W JIBYX-
pvOaéesle MOHeTHI. CKONIBKO IIATHPYVOIEBEIX H CKOJIBKO ABYXpPVOJe-
BbIX MOHET ObLJIO B KOILIedbEe, eCiId Beero beuio 28 moner?

725. B mecarw MogKax MOEeT pasMecTuThesa 44 gemosexa. YacTs aTHX
JOI0K NMATHMECTHBIE, a4 OCTAILHEIe — TpéxmecTHele., CKOILKO IIg-
THMECTHBLIX JIOJOK?

726. Jausmx npogenans oyre AauaoH 46 kM. O mén 2 9 memxoM u
3 U exanm ma regocHniesie. Ha memocwnese onm aewuranca B 2,4 paaa
ObpICTpee, UeM IellkoM. C Eakol CKOPOCTBIO JAaYHHK IOEJ H ¢ Ka-
H.()ﬁ CEOPOCTEHY OH eXaJ Ha BE‘.]IO{!I/IHE,II;E?

727. HatiTi Bce ARY3HAYHBIC YHCTa, KOTOPLIC B JIRA pa3a 0OTLIIC CYMMEI
CBOHX ITHODP.

728, Ilepumerp npamoyroibHuKa pased 66 cm. Ero gnuna s 10 pas
foapine mMUpHHEBL. HallanTe CTOPOHBI IPAMOVIOJIBHHKA.

729, Tpw ravremn w aAre rupw BecaT 47 kr., Halawre, CKOILKO BECHT
ripd H CEOJBKO — TaHTellb, €CJH M3BEeCcTHO, 4YTO TPH TI'HPH TA:Xe-
Jiee mecrTu ragresgein Ha 18 xr.

730. B cnoprzame B aByvx ammkax dwnrmo 120 mgueii. B nmepsuii amimi
HoIo:KHUANA eme 40% oT uMcaa MAdeHd, KoTOopble TaM OBLIH, a M3
Broporo eeiHyau 10% roro, uwro OeLno. llocie atoro B nepgEeszany:om /material100
ke crtamo Ha 30 madgeld Gonanmre, UeM Bo BTOpoM. CKOJABKO MAYeH
OBLIO B HAJKIOM AIN[HEe HepBOHAUYAILBHO?

731, llpeacragerTe B BHJE KBAjpaTa ABVYJIEHA:

a) 4x° — 12x + 9; 6) 1 — 14a + 49a?; B) 25 + 4¢ + 20e¢.
732. HaiinglTe 3HaUYeHHe BRIpa:KeHId: 3 1

a) (20 — 3}{20 + 3); B) 102 - 98; 1) 41 . 51‘

u}'w+u||m > f r) 8,6 « 7,4; e) 2,7 - 3,3.

KoHTpOnbHbIE BONPOCHLI U 3a8aHUSN

Y10 AIBNAETCA pEeleHnemM ypaBHeHUs C ABYMA NepemeHHbIMn?

MOXHO NK, He pelwwas CUCTEMY NIMHENHbIX YpaBHEeHW, CKasaTb, CKONbLKO
OHa UMeeT pelueHunin?

Kakvme cyuwecTeyloT cnocobbl peleHnus CUCTEM YpaBHEHWA?

L b '\,l JdBHEHWA ¢ ABYMH
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Jna mex, kmo xouem 3Hamb Ooabuwie

33. YpaBHeHua Cc napamMmeTpom

Kaxxgoe U3 ypaBHeHHI
=90, 3x=295,0x =250

HMeeT BHJ ax = D, TAe @ — HEKOTOpoe 4YHCJIO. )
4 )
Ilepsoe ypaBHeHWe, B KOTOpOoM a = 7, MMeeT KOpPeHb 2 Bropoe
5
ypaBHEHWe, B KOTOPOM a4 = —3, MMeeT KOpeHb =1 Tperbe ypaBHeHue,

B KoTopoM a = (0, He mMeeT KoOpHeil.
Boobiuie ypasHenne Bujga ax = 5 upn ¢ = 0 uMeeT elMHCTEEHHbII

5 -
KOpeHb —, a mpu a = 0 He mmeeT KOpHeil.

PaccmaTtpuBas ypaBHeHHe ax = D, MBI NpHaaBaam OyKBaM a U X
pasIUuUHBIA CMBICJ, CUHMTAA, YTO OVKBOH x 0o003HaueHO HEHM3BeCTHOE UH-

clo, a OVEBOH @ — HeHoTopoe (PUECHMPOBAHHOE uucao. B rakux cayua-
SIX TOBOPAT, 4YTO ¢ ABIAETCS NApAMEemporm, a dx = ) — ypaRHeHHe C
mapaMeTpoM,

His ypasHeHUA @x = 5 Mbl BbIACHWJIM, 4T0 HpH Jw0doMm 3HAYEHUU

mapaxeTpa Jd, e DRDABHOM OV.IH), KOPCHLE VRDABHCHHEA MOEITIO HATUTH T10

5 CrauaH ¢ vk.com/material100
thopmyne x = =, a ipu a = (0 oTO ypaBHeHHe KopHeill He uMeeT. B Takmx
a

caydafsX roBOpAT, YTO Mbl PEWIUJIU YPABHEHUE ¢ napamenpom.
BUDED:[E PEIIIHTE YPaBHEHHE C ITapaMeTpOM — aTO 3HAYHT IMIOKA3ATh,

KaKEHM OﬁpHEOM FIRIE: | awboro sHaveHU A mapamMeTpa MOXMHO HAWUTH COoOoT-

BETCTBYIOIIlee MHOYKECTBO KOPDHel ypaBHeHHMHA, eCcJIH KOPHH CYIIecTBYIOT,

HJIH VCTAHOBHTH, YTO IPH 9TOM 3HAYEHHH IIapaMeTpa KOpDHeH HeT.
PaccMoTpuM mpHMepHl.

IIpumep 1. Peminm ypaBHeHHe

bx—3x="5b"—3b"+4b— 12
¢ mapameTrpoM b.

» Brinecem B J1eBOH UacTH VPaBHeHHA MHOEHTEIL X 3a crobuH. Ilo-
JAVUMM

(b—3)x=0b"—-3b*+ 4b— 12,

Mgu1 mMeeM NHHEIHHOe YpaBHeHHe, YHCJI0 KOpHelH KOTOpPOro 3aBHCHT
OT TOI'0, OTJUUEH JH 0T HYJIA KoahdHuUMeHT UPpH X MM DPABEH HYJIH.
Ecou b — 3 = 0, . e. b # 3, To YPABHEHHE HMEeT €JHHCTBEHHEIH
KOpeHb
e b* —3b° +4b—12 .
b-3
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PaznoxuB uHcauTen s Apo0H HA MHOMKHTEIH, IMOJIYIHM, YTO

(b - 3)(b* +4)
- b—3 ’
Orcrona
x = b
Ecaun b—3=0, 1. e. b=23, To ypapHeHHe npuHAMaer BHA Ox = 0.
B srom cayuae np0oe 4MCI0 HBAASTCH HOPHEM VPABHEHMS.
Hrax, mwr HALLIH, 9T0 OPH b # 3 ypaBHeHHe HMEET eIHHCTBEeH-
HBIH KopeHb b2+ 4 a mpa b = 3 mwoboe YHCIO ARIFeTCA KOpHEM
VPABHEHUH.

IIpumep 2. Pemium ypaeBHeHHEe

axX* + (@ - 1x + (@a-1*=0
C mapaMeTpoM d.
» llanmoe ypaepHeHHe nIpH a = () gBiadeTcd NMHHeHHEIM, a npH a = 0 —
KBajgpaTHbiM. PaceMOTpHM HaM bl M3 9THX CJAVYAEH.
Ecanm a = 0, To ganmoe ypaBHeHHe ODPAMIEETCA B JHHEHHOE YPaB-
Heane —x + 1 = 0, KoTOopoe MMeeT eTHHCTBeHHEIH KopeHE: x = 1.
IIyeres ¢ = 0. Toraga mbl MMeeM KBaJpPATHOE YPABHEHUE

ax* + (@* - 1x - (a—-1)° =0.
Hajiigem ero gfMucKpUMMHHAHT:
D= (az _ 1}2 ~ da(a - 1}2 = (a - 1}2[{11 | 1}? - 4a) = F&a*;aH];}*J[ﬂ’.,ccm,-'lTﬁ?:E"‘:aI:I}EI

Tark mag D = 0 npu gwdoMm 3HAYeHHH 4, TO 2TO YpaBHeHHe IOpH
A0D0M 4 MMeeT KOPHH.

Ectma =1, 7o D = 0, w oT0 ypaBHCHHAC WMECT CAAHCTBCHHLIN KO-
peHb. HaiiTh ero MoHO, IIOACTABUE B YpaBHeHHe BEMecTO a 4Hciao 1.
llonyuum x° = 0. Orciopa x = 0.

Ecomn g # 1, 7o D = 0, W yparAeHWe WMeECT JBAa KOPHA:

1-f—(a—1° -2a° | Za

Xa= — e l_ﬂ.,
* 2a 2a
7 _l—az+[a—1f _—2a+2 1l-a
i 2a - 2a  a
HUrak, MBl HamaH, 4TO JaHHOE ypaBHeHHe HMeeT KOpeHb 1 mpH
1_
a=10, ropeas 0 mpn a=1, gKopau 1—a u ﬂ—a apu a = 0

Ha#l1.

YOpaXHeHUs

733. Rarkue coyuay HaI0 BhIIEIMTH LIPKU PelleHUH ypasHeHud bx + 2x =
= 3b + 6 ¢ mapamerpom H? Haiijure KOPHH YPABHEHHA B KAMKIOM
H3 a9THX CJIVYAeR.

AJIH Tex, KTO XO4eT aHAThk LONbLUE 1?3



734. PemnuTe 0OTHOCHTEILHO [ VPABHEHHE:

aypy —p—1=0;
6) py — 3y — 4p + 12 = 0,

735. Permmre ypaBHeHNHe ¢ MapaMeTpoOM d:
ax - 2x = a® - 2a* - 9a + 18.
736 Pemure vpapHeHHe ¢ IapaMeTpon b:
2x° — 4x +b = 0.
737. Pemure OTHOCHTENLHO X YpPABHEHUE:

a) x* - Bax + 4a® = 0; 6) 3x* — 10ax + 3a° = 0.
738. IIp KakuX 3HAYEHHAX IIapaMeTpa ¢ HMeeT eJHHCTBeHHLIH KopeHb
VPABHEHHE!
a) 3x° + tx + 3 =0 B).‘.qu-ﬁx+1=;
6) 2x% — tx + 50 = O r)t +x -2 =0?

739, Brisicuure, OIpW KaKWX 3HAYEHHAX TapaMeTpa ¢ CYMMa KBaJpaToB
KOopHell YpaBHeHHA

¥*-ax+a-3=0
NpHHHMAET HAaWMeHBIIee 3HAUeHHe, W HaMIUTe 2TO 3HAUEHHE.

740. PeninTe OTHOCHTENBHO X YpaBHeHHEe

(@-1)x*> + 2ax +a+1=0. CkauaH ¢ vk.com/material 100
741. Pemmnre ypaBHeHHe ¢ mmapameTrpoMm k:
¥ — (4k + Dx + 22K + k — 3) = 0.

742. BoidcuuTe, TIPH KAKUX SHAUYeHHAX IapaMeTpa b paBHa T cyMMa
KopHell VpapHeHHA

v -@-1y+v¥-b-2=0.

HAononHutensHblie 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, PermmATe oTHOCATEILHO X VPARHCHWE:

a) x° = a; B) xig + 4b = 0;

6) x° = a’ r) x> + 9* = 0.
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745, HoxkasxuTe, 94TO OpH A000M FHAYEHHH TEePeMeHHOH 3HAYEHWE BEI-
paskeHHA I0JOKHTEJIbHO:

a) a® + 4a + 11; B) m*> — 4m + 51; 1) 2% — 8b + 20:
xi-2 47 p’—6p+18. 2¢243
0) 19 x r) s | : €) ¢?  12¢ | 40

746. Mcoone3yda BEIZeNeHHEe KBajpaTa ABVUIIeHA:

a) MOKA’KWTe, YTO HAMMEHBINMM 3HAYEHWEM BRIDAXMEHUA X° — 8x +
+ 27 aBnaerca umcao 11;

0) HaauTEe HaMMeHbIIee 3HAUYEHHE BbIpaKeHHA @ - 4a + 20.

747. Pemunre ypaBHeHHe!

a) 4x° + Tx + 3 = 0; x) 8x* + x — 75 = 0;
6) x2 + x — 56 = 0; e)Sx‘—llx—ld=D,
B) x> — x — 56 = 0 ;H,)Bx + 11x — 34 = 0;
r) 5 — 18x + 16 = 0; 3y x* —x—-1=0.
748, IIpy KaxuxX 3HaUYeHHMAX X BePHO PaBeHCTRO:
a) (5x + 3)? = 5(x + 3); 1) (5x + 3¢ = 5x + 3;
6) (3x + 10)* = 3(x + 10); e) (bx + 3)* = (3x + EV
B]{SI—SV—Bx — 8ax; Hﬂ}{4x+ﬁ} —4(.1:-!—5)
r) (4x + 5 = 5x® + 4x; 3) (2x + 10F = 4(x + 5)° ‘?
CrauaH ¢ vk.com/material100
749, PemuTe ypaBHeHHEe H BBIIIOJHHUTE IPOBEPHY:
a) x* — 2x — 5 = 0; r}ﬁy'—Ty—i-] 0;
6) x* + 4x + 1 = 0 n 2y + 11y + 10 = 0;
B) 3 — 4y — 2 = 0 e) 4x* — 9x — 2 = 0.

750. Hafigure npubivKEHHbIe 3HAYEHHA KOpHeH YpaBHEHUS B BHIAE Je-
CATHYHBIX Opobell ¢ TouHocTeIO mo 0,01:

a) x2 — 2x — 2 = 0 B) 3x2 - Tx + 3 = 0;
6) x2 + 5x + 3 = 0 r) 5x° + 31x + 20 = 0.
751. BridcEuTe, IPpH KAKHX 3HAYEHHAX IIepeMeHHOMH:

o 2
a) Tpéxuned a- + Ta + 6 w aywigen ¢ + 1 mpUHWMATOT paBHEIC
3HAYEHWHA;

v i L]
6) Tpéxumensl 3x° — x + 1 u 2x*+ Hx — 4 UPUHUMAIOT pPABHBIE
3HAYEHHNA.

HaiignTe sTH 3HAYEHHA.
752. TIpr KaKOM SHAUERWH ¢ OJUH U3 KOpHei ypaswuems ax® — 3x — 5 =0

parer 17 IlafamuTe, YeMy paBeH IpPH STOM 3HAUYeHHMH @ BTOPOH KO-
peHb.

753. Hajiigure uaTeh nociejoparelbHbIX LE/biX 4HCE], eClIHd H3BecTHO,
UTO CYMMa KBAAPATOB TPEX MEePBBIX YHCEN PABHA CYMME KBAAPATOB
JBYVE MOCTIeTHHX.

AdononHutensHele ynpaxHeHna K rnaee |l 175



754, Hafigure TpH OOCAETOBATENLHEIX USTHEIX YHCMA, ECJIH M3BRECTHO,
UTO CYMMa KEBAJIPATOBR HNEepPBHIX AEBVX UHCe] paABHA EBAIPATY TPeTh-
ero 4ucJia.

755. KBagpar CyMMBI JABYVX DOCJASLOBATENBHBIX HATVPAINBHBIX UHCE
DoJbINle cYMMEI MX KBagpaToB Ha 112. IHaitamTe aTH uwnchaa.

796. IlepunmeTp DpAMOYVIOJIBHHEEA paBed 28 cM, a cyMMa ILToIOajel KpBa-
OIPATOR, IIOG’Ep{JEH.szlX HA IBYVX CMEKHBbIX CTOPOHAX IPAMOVIOJLHM-
ka, parma 116 cv”. HawayuTe cTOpoHLI MTPAMOVIOILAHKA.

797. @oTorpahnuecrad KapTrodka pasmepom 12 x 18 cM HakiIeeHa Ha
JHCT TAK, 4TO NOJYYMJIACH PAMKA OJHMHAKOBOH miupuHbL. Oupege-
MUTE IMUPUHY DPAMKH, €CAHM M3BECTHO; HTO (POTOKAPTOUKA BMECTE
¢ paMKoOH zaHMMaeT ILTomagk 280 cm”.

758. [Igerounasn ruaymdba, uMmerwiasd QOpPMY IIPHMOYIOJBHUKE, OKPYIHEHA
OEPHOBBEIM DOPIIOPOM, IIHPHHA KOTOPOTO BCIOAY OUHAKOBA. Haywm-
Da BMecTe ¢ DopawpoM o0pasyeT NMPAMOYTONBHHE, AJIHHA KOTOPOTO
4,5 M, a mmpuHa 2,5 M. HaliguTe mupuay Sopiropa, ecld H3BeCcTHO,
YTO ero WIOMAAbL paBHA 3,25 M°.

799. Cmapunrnas szadawa. HexrTo Rynmua momajas W CUYCTH HEKOTOpROe
BEpeMA Ipojan ee za 24 nucrond. IIpu aToM 0H HOTepAl CTOIBKO
OPOIEHTOB, CEOJbBKO CTOHMJIA CAMA JOIHAIb. Cllpa_l_l_tﬂBaE'rcﬂ. 38 Ha-
KVIO CYMMY OH e8 Kymum? CaqaH ¢ vk.com/material1l

760. IIxHo dmnKka — OpAMOVIOIBHHE, ITHPHHA KOTOpOro B 2 pasa MeHb-
we ero aiuHbi. Bercora smuxa 0,5 m. Habpure odbém ALMEA,
£CJIM M3BECTHO, 9TO TLIOMAAE ero Ana Ha 1,08 M” Mennine mmomagn
DOKOBBIX CTEHOK.

761. Umeerca nuer EaApToHAa LUPAMOVIONLHONH GopMbl, AAHHA HKOTOPOro
B 1,5 Pasa OOIBIITE eTo OTHPHHBIL. I/IH HeT'd MOMHO HITOTOBHTE (T
KPBITYIO KOpoOKY o6BéMom 6080 cm?, BRIpesaB mo yriaM KapToHA
EBajparkl co cropodoil 8 cm. Hainpure pasmep
PHEY JHCTA HAPTOHA.

762. PaamocTs KybHOR IBYX MOCICAOBATENLHLIX HATYPATLHEIX YHUCCT PaR-
HEa 919, HalimuTe 5TH 4MciIA.

763. PasznocTh KyDOR ABYX TOCAETOBATEILHLIX HEUETHLIX HATYPAIBHBIX
yHcen paeHa 866. IaiianuTe sTH umMcaa.

764. PelinTe ypaBHeHHe M BBIIIOJHHTE NPOBEpHEY II0 TeopemMe, 00paTHOM
TeOpeMe Buera:

a) x2-5J2x+12=0; B) y*— 6y + 7=0;
6) x%+ 243x - 72=0: r) p?—10p+ T =0.

1?{3 YpaBHeHWA W CUCTEeMbl YPDaEHEHWW



765, IlafinyuTe b ¥ pemmnuTe ypaBHeHHE:

a) 2.1':2 + bx — 10 = 0, eca 0HO MMeeT KOPEHb D;
6) 3x” + bx + 24 = 0, ecau OHO MMeeT KOPeHB 3;
B) (b — 1)x* — (b + 1)x = 72, eciM OHO MMeEeT KODEHb 3;

r) (b - 5)x" — (b — 2)x + b = 0, ecin OHO WMEET KOPEHE %

766. llokaykure, uTo ypasHenne 7x° + bx — 23 = 0 npu mobnIx 3HadeHn-
ax b mMeeT OJMH IOJCKHTEIBHBIH H OJHH OTPHIATENIBHBIH KOpeHb.

767. Joka:xuTe, UTo ypaBHeHne 12x° + 70x + a”° + 1 = 0 npu m06BIX
JHAYEHHMHAX d He MMeeT INOoJOEHEHTe lbHBIX RDpHEﬁ.

T68. I[Gﬂamlé:l're, 4TO ecad cyMMa KoahPUUIHEeHTOE KBAJPATHOIO yYpaBHEe-
HuA ax” + bx + ¢ = (0 paBHA HYJAK, TO OJUH U3 KOPHEH YPABHEHNA
paBeH 1. Mcmoaws3ys 210 CBOICTBO, pelllTe VpaBHeHHE:

a) 2x% — 41x + 39 = 0; 6) 17x* + 243x — 260 = 0.

769. Pasnocts kopHeil ypapuHenna 3x° + bx + 10 = 0 pasua 4;—. Haii-
nure b.

770. Onun us KopHel ypasHesus 5x° — 12x + ¢ = 0 8 3 pasza Doablie
apyroro. Haiigure c.

771. Hactnoe xopHeil ypasmenust 4x° 4+ px — 27 = 0 pasuo —3. Haitgnu-

Te b. CxauaH ¢ vk.com/material100
772. KpagpaT pasHOCTH KopHeil yparHeHHS x° + px + 90 = 0 pasen 81.

Haiinure p.

773. PasHoCTE KBAIpATOB KOpHeil ypaBHeHHA 2x° — 5x + ¢ = 0 paBHa
0,25. Haiigure c.

774. Onun us ropueil ypapuenus 4x° + bx + ¢ = 0 pasen 0,5, a apy-
roii — cBobogmomy uaeny. Hafigure b u c.

775. Ussectno, uto xosdgummenTtsr b m ¢ ypasmenus x° + bx + ¢ = 0,
rae ¢ = 0, gaengorca ero xKopEaMu. Hatimure b 1 c.

776. BeipaauTe uepes p M ¢ CYMMY KBaIpaToB KOpHeHl VpaBHeHHS
x*+ px + g = 0.

777. ViagecTHo, 9T0 CyMMa KRaJPATOR KOpHed ypasnenua x- — 15x + g =0
paegHa 153. Haiigure q. _

778. KpagpaT pasHocTH KopHell ypaBHeHHs x° + px + 405 = 0 papeH
144, Haitpure p.

779. Uasecrno, uro x; 1 x, — KOpPHM ypaBHEHUHA 3x* + 2x + k = 0,
npuuem 2x, = —3x,. Haliture k.
780. M3gecTHO, 9TO X, H X, — KOPHH ypaBHEHHA ¥ -8 + k=0,

npuuém 3x, + 4x, = 29. Haiigure k.
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781.|3uas, uro ypasaenme x® + px + ¢ = 0 uMeer KOpHH X, ¥ X,, CO-

CTABLTEC KBAJAPaTHOC VPABHACHWE, WMEIOICe KOPHW:
a) 3x; u 3x; ) i + 2 8 %3+ 2.
782. UssectHo, 4To ypasHeHue x° + px + g = 0 UMeeT KOpHH X; U X,.
CocTaRhTe KBAAPATHOE VPABHEHWE, KOPHAMH KOTOPOTO SABJIIOTCST
X3

X
qucaa -+ m o —.
x, Xy

K naparpady 8

783. HaliguTe KOPHH KBaJpaTHOTO TPEXUIEHA:

a) L + 2x - 2; B) —x* + 4x — 22
0) %xz -5x - 5 r) 0,4x* - x + 0,2.

784. CocTaBeTe KaKoH-HHOVIE KBAJpPaTHRIH TpPexXuiIeH, KOPHAMH KOTOPO-
I'o ABIAKTCH YMCJLAD

a) -7 u 2: B) 8= &2 w8 4+4/2

785./TIpn xakoM 3HaueHHH p BRIpaskeHHe 2px” — 2x — 2p — 3 cramoBuT-
cA KBajJpaTHbIM TPEeXUJIeHOM, OJHHM H3 KOpHeil KOTOpOro ABJIAeTCH

yneao BEvas? Haliawre apyroil KOpeHb. Ciavas ¢ viccomfmateniat 100

786. JoxamuTe, UTO KBALPATHBIA TPEXYIeH HNMeeT KOPHH, M HalguTte
AX CYMMY W TIPOW3BCJACHNC:

a) 2x° — 10x + 3; B) 0,5x° + 6x + 1;

1.2 . = =R By ol
6) sx* + Tx - 2; r) pad F g% 3.
787. Haiipure Tpéxuien suma x° + px + ¢, KOPHAMM KOTOPOrO SBJIA-

OTCS HE PABHEIE HYJIK YHCIA g H (.

788. Ilycts ¢ m b — KOpHE Tpéx4aeHa x- + px + g, npuuém ab = 4 n
JE + J!; = 3. Yemy paBHO a ¥ uyemy paBHO b?

789. Brjgenure KBajpaT ABYVYJIeHA W3 KBAAPATHOTO TPEXHIEHA:
a) 2x* — 3x + T; B) 52 — 3x;
6) —3x° + 4x — 1; r) —4x° + 8x.

790. JlokamuTe, 9TO0 KBAJPaTHLIH TPEeXYJICH:

a) —x° + 20x — 103 we TPUHAMACT TOJOMKATCIRHLIX 3HAYUCHHN;
6) x* — 16x + 65 We MpUHMMaeT OTPUNATEILHBIX 3HATCHUH,

791. Hattninre wanbonanmiee WM HAWMEHLITCe 3HAYCHHAC KRBapaTHOTO
TpEXUNeHA:

a) 3x° — 4x + 5; 6) —3x + 12x.
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792, CyMmma MOTOEUTEIRHBEIX unucea a H b paBHa 40. IIpm kakux 3HA-

YeHWAX ¢ W b WX TpoW3BeAeHHc Oy/ieT HaubomLITAM?

793. PazmommTe ma MHUOKHTCIW KBaAPATHLIN TPOXTICH:

a) 0,8%" — 19,8x — 5; B) x* + xV2 - 2;
6) 3,5 - 33x + 3x% r) 2 — xJ6 + 1.

794. Buas, uro kosdpHIHEHTH KBagpaTHOro Tpéxuirena (n — 3)x® +
+(n + 1x + 9 — 2n — marypanLuLIe 9WCAa, HAHJHUTE DTOT TPEX-
uJIeH.

795. 3Had, uTo Mm — Lejloe YHCIO, HaljuTe Ilejble KOPHH TpEXdYieHa

mx® + (m — 3)x — 3.

796. Corparure npodn:

2
2m~ -8 | 6) 2m% - 5m + 2

a) — z
m2+ﬁm+31 mn-2n-3m+6

79%7. Brinonuure nelicTBHE:

a) x+4_ 3Tx—12 : r) xz!-llx--ED_:c{E;
x -1 42 - 3x -1 3x-15 "x-5
x—1 ) gt - x+1
x x4+ 3x + 2 x*-3x—-4 X~
2
B) Tx—x* x°-x—20. e) 2+x-x 10x CkauaH ¢ vk.com/material100
: : 2" 3x-2°
x+4 T—x 2—5x+3x x
K naparpacgy 9
798. Pemunre ypaBHEHHE!
x+1 20 : 3 1 28
%) 6 "“ﬁ=4‘ A Errub e
x+15 21 5 3 20
- =2 = = —
€) 4 x+2 e) x-2 x+2 x2-4
g 12 8 _ 4. w) T2 X483 20
x—1 x+1 7 x4+1 x—2 (x+1)x-2)
16 30 r+2 x+1 -+
sl =3; — = ;
¥ i iia ) o i D

799. Hafigure KOOPAHHATEI TOYEK MEPECEYEHUT ¢ OChI0 X Tpadura (PyHK-

IIHH, 3aJaHHoH (DOopMYJIIOH:

2x —5 x*-5x+6
a) Y= R B}H=T§*—s
(x —1)(8x —13), w8ty lde
0) y= x-8 : r) ¥y= x—3 :

AononHurensHble ynpaxHedna k rnase ||
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800. IIpu KaKoM 3HAYEHUH X:

a) sHaueHHe (PVHKIHH U= - !,

0) aHaueHne QYHKIUN Y =

x+4

2 -2x4+6

papuo —6; 0; 0,8; 0,56;

pasao 1,5; 3; 77

801. HajinuTe KoopIHHATHEL TOYeH OepecedeHHA IpadHroB (QVHKIMMA:

34

a) y = 2x+3my_—5:
2
—b

6) y=xx+3x Uy = 2x.

802. Pemrure rpagudeckn }?paBHEHHe:

a) |%=1,5x—2;

B) St

|_ar:

803. Hafianre KOpHW YPARHCHWA;

£=x+1;

a) xy'r.'-j-rq'rﬁ .r\,"rﬂ-—\@_ 10x
W3-42 xB+2 3x2-2°
6) 1-u5 1+:,:., _ %
1+uy5 l—yJ‘i 1-52
804. Pewunre vpasHeHue:
2¢+ 1 32x-1) B o
Q) By ~1 T[E;r+1]+ 4x2_0‘
1 3
6) =2 - + =
) y2—9 y2+3y By+ 217
2y-1 8 2u+1
B ‘ + T . :
) 14 1 Ty 124 -3  64° 3y
o ¥ o 1 _ 3
¥2-9 9-6xr+x? 2%+ 6Gx
Ox + 12 1
ﬂ} = 3 =i [
2 —64 | 4¢ | 16 x—4
- [ | - v+3
S8u3+1 2y+1 4 2541
32 1 1
;24 . ! -+
}x"—zx-*—x+2 @« De-2) xi1

3) 1 1

1

TR T 2(x%+ 3)

G EEERIL

+ = . =
x3 _4x% 3x—12

YpaBHEHWA W CUCTEMbI YPABHEHWH

r) ="

Elm

|

CrauaH ¢ vk.com/material100



805. HafiguTe 3HAYEHHA HDePeMEHHOH Y, OPH KOTOPLIX:

& i 1
a) cymMma apobeit 2 - ;B . "'2 PABRHA X TPOH3BeeHHIO;
2 ({1

n
y—3 y+3

6) cymma apobeii PABHA MX YACTHOMY,

+12
J 7} H 7 ';;4 PaBHa HX IIPDOH3IBEICHIID.

B) pasHOCTE Apobeii

1
806. Ha neperore B 600 EM mocite OpOXOMIEHHST 7 TVTH 10e3n ObIn

sagep:xan Ha 1 u 30 mua. YT00BI NPUATH HA KOHEYHVIO CTAHIIHIO
BOBpeM#A, MAIIHHHUCT VBEeJHYHJ CKOPOCTB moe3jga Ha 10 Km/d|.
Croabko BpeMeHH noeaj Obl B NIyTH?

807. TypHceTel cOBepIIMIH TpH IHIepexoga B 12,5 mM, 18 Em 1 14 KM,
IPHYEM CHOPOCTh HA HIepBOM Hepexoie Oblra HAa 1 EM/u MeHbIne
CKOPOCTH W& BRTOPOM TMCPEXOC W HA CTOJALKO K¢ DONLITIC CKOPOCTH
Ha TpeThbeM. Ha TpeTHH mepexol oHH 3aTpaTHIH Ha 30 MHH G0IL-
e, dem Ha propoil. CKOJBKO BpeMeHH 38HHAJH BCE Iepexoibi?

808. ArToMOOMAL TPOTIIET € HCKOTOPOH TMOCTOAHHOW CKOPOCTRIO TTYTEL 0T A
mo B amumoit 240 kM. Bosepammadck odpaTHO, OH OPOIIEN IIOJOBHHY
LYyTH € TOH e CHOPOCTBH, a 3arem yeeiauuun eé Ha 10 mm/y.

L

B pesyvawTaTe Ha obpaTHbIH nyTh OBLJIO 3aTpauyeHO HA — Y MeHBIIE,

. N 2  CxadaH ¢ vk.com/material100
gem Ha 1yTh or A go B. C Karkoll cKOpPoOCTBH IIEN aBToMOOHAL U3 A
B B?

809. Paccroarue or A a0 B, pasmoe 400 KM, moe3a mpomeéa ¢ HeKOTO-

g 3 2 3
POl IOCTOAHHON CKOPOCTBI; — obpaTHOro myt ua B B A oH meén
5]

¢ TOH e CKOpPOCTBI, a4 MOTOM VMEeHBIIHJ cKopocTs Ha 20 Km/4.
Haitagnre ckopocTh moessa Ha TOCHEJIHEM VYaCTKe, €CJAH Ha BCH
popory OwLto szatpadeHo 11 .

810, TypycT mpoexaJl Ha MOTOPHOH JTOAKEC RBECPX To pere 25 Kwm, a
00pPaATHO CHOVCTHJCA Ha ILIoTY. B nmoake o mnawla Ha 10 u MeHBOIE,
yenM HA LnoTy. Hailpure cKOpoOCTh TeUeHHHA, ECIH CHEOPOCTh JIOIKH
B cTosveH mrojse 12 mwm /4.

811. MoTopwas JoaAKa TIpOILIAa 35 KM BBCPX To pexe W ma 18 ®wm moj-
HAJach II0 eE MPHTOKY, 3aTpaTHE Ha Bechk OyTh 8 4. CHOpoCTh Te-
yeHHs B pexe Ha 1 KM/4 MeHbIIEe CKOPOCTH TeUeHHS B €€ HPHTOKEe.
HalizuTe CROPOCTE TEYEHUS B PEKE, €CAH CKOPOCTL JIOOTKHM B CTOS-
el soge 10 Km,/4.

812. U2 novakTa A OoTOpapMIH 0 TeueHHIO naoT. Belea za HHM udepes
H g 20 MHH H3 TOrO e HVHETA BbIIUE] KAaTep W JOrHAJ 10T,
mpoiga 2() kM. CKOIEKO KMJIOMETPOB B Hac OPOXOAWJI ILIOT, eCaH

KaTep IIen owicTpee ero Ha 12 wwm/u?
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813. Pribonmor otompaBuicsa Ha Jnogxe oT oyvHETA N BBepx no pere. IIpo-
naeR 6 KM, o Opocu BécTa, W tepes 4 u 30 Muw mocae oTpaBIcHUA
13 N TedeHHe CHOBA OTHeCJIO ero K OVHKTY N. 3Had, 4TO CHOPOCThH
AogEu B croggeii Boge 90 M/MHH, HARIUTE CKOPOCTH TEUEHWS PEEH.

814. Yepea 2 u 40 MHH Dociae OTOPABIEHHA ILJIOTA OT OPUCTAHH A BHH3Z
10 TeUEeHHKI PeKHM HaBCTpedy eMy OT OpHcTaHu B oTomeén xarep.
Berpeua npousoimnaa B 27 kM ot B. HalinuTe cropoeTs nioTa, eciaH
CKOPOCTE KaTepa B croaded Boge 12 KM/49 m paccTtosHame or A 10
B paerOo 44 KM.

815. Tenmnmoxon oTopapiicad OT IpHCTaHE A Jo mpHeTadl B, paccTodHHe
mesay roropbeiMp 225 Em. Yepesz 1,5 4 nocie oTupasieHHd OH

1 .
OBLI JagepixaH Ha E T H, yT00BI NPpHHUTH B IIYHKT HaHA4YeHHA BO-
BpeMda, VBeIHYHJ ckopocTk Ha 10 km/u. Haligure nepeoHavaib-
HYH CKOPOCTH TEILJIOX0A.

816. Mz ropona A B ropog B, pacerosHue Mexay Koropeimu 120 KM, BbILI-
JW OJHORPCMCHIO ABRa aBToMoOWmdA. [IepRuIi 13 TWX exXadm BCC BpeMA

i o 3
C MNOCTOAHHOH CHOPOCTBERD. BTDPDH ABTOMOOH.TE [IepeBELIe ' 9 exalql C

TOH K€ CKOPOCTBIO, 3aTeM Cclellall OCTAHOBKY Ha 15 MuH, mocje 3To-
ro YBeJHMYHJI CKOPOCTH HA O KM/4 ¥ npubel1 B ropox B BmecTe C

nepeeiM asromobmnem. Halizinre cropocTh nepsoro HBT(;M_UE&IJI% onilinateraiiti
LKa4YaH C VE.COmM/mMaterial 1L

817. Aprodyc npoexan paccTosHMEe MeRIy LOyHETamMu A wm B, pasBHOe
400 KM, ¢ HEKOTOPOH TMOCTOAHHOH CKOpocTho. Boaspamasaces obpar-
HO, 0OH 2 U eXaJl ¢ TOl e CKOPOCThIo, A 3aTeM VBeJHYH.J CEOPOCTh
Ha 10 km/u M BOsBpaTWICH B LIYHET A, sarpards Ha oOparTHbIi
OyTE Ha 2(} MPH MeHBIIe, 9eM Ha O¥Th H3 A B B, CKoAIBKO BpeMeHRH
3aTpaTHI aBTobyvc Ha o0paTHBIH OVThH?

818. MoTollHKIHCT exal H3 OJHOro ropojaa B apyroid 4 4. Ha obpar-
HoMm nyvru nepesie 100 KM 0OH exan ¢ TOH Ke CEOPOCTBH), A 38TeM
yMenLITua eé ma 10 xm/v v mopToMy Wa o0paTHRIM MYTL 3aTpaTHa
Ha 30 muH boapme. HailignTe paccTogdHHe MeMKIV TOPOJAMH.

819. Mz nevx ropogoe A ¥ B BHIXOIAT OJHOBpPEeMeHHO [IBA ABTOMOOHIA

H BCTPEHAIOTOA HEPes 5 2 (JR[T[C)()(?TI: HBT[]M(}EII/IJIF[, BRIZOAAIITETO
3z A, ma 10 KM/ MeHLIIC CKOPOCTH JApyroro asTomModwnaa. Kcam

w 1
OBl [IepBEIN apToM0oOHIbL BeIINEN M3 A Ha 4E U paHbeIIEe BTOPOTO, TO

BcTpeua nmpouzomia 6sl B 150 kM or B. HajlinnTe paccToanne Mex-
ay ropogamm A n B.

820. Paccroauue or npueragn M po opueranu N 10 TEYEHHUI DEKH Ka-
Tep TpoXoauT 3a 6 u, Oamamant, me goiiaa 40 kv jgo mpucranm N,
KaTep NDOBePHYJ Ha3al M BO3BpaTHJICA K nNpHcraHd M, saTpaTHE Ha
peck nyTek 9 u. Halimure cropocTh KaTepa B CTOHYEd BOJAe, eCIH
CKOPOCTL TEUCHHWHA PCKW parHa 2 KM/,
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821. MoTonmuKIMCT TMPOEXaa paceTosawe or nyvaxkta M mgo myaxTa N 3a
5 4. IHa obparHOM TIYTH OH HepBhle 36 KM exan ¢ ToH e CKo-
pPOCTBH), A& OCTAINBHYK 4YaCTh LUYTH — CO CHKOPOCTbIO, HAa 3 HEM/4
poabmred, C KagKo# CKOPOCTBLIO €XaJ MOTOIHKJIMCT MePBOHAYANLHO,
ecJH Ha oOpaTHRIM IYTE OH 3aTpaTHa Ha 15 MHH MeHBIIe, 9eM Ha
uyrs M3 nyagra M B nyarr N?

822, Oreny u cuig mporn 240 m, opu atom orer caenas Ha 100 maros
MeHBITIe, YeM CchIH. I[la@amTe AMMHY IIara KakKJoro M3 HHX, ecaH
Lar orua AJHMHHee wara cbiHa Ha 20 cm.

823. IlepBas macreperasa gomaHA ObL1a cimuTe 160 KocTOMOB, & Bropas
3a TOT ke cpok — Ha 25% menpmre. Ileppag macTepckad IIMIa B
nerb Ha 10 rRocTioMoB GoJIbIIe, YeM BTOPAasd, M BLIIOIHUIA 3aaHHe
54 2 AHMA 00 HAMEHEHHOT} CHOEA. GH{}JIBHU HOMTHIMOE B JEeHb OTH.TA
BTOpasd MacTepckad, eCcJH e A4 BRIIOJHEeHHA 3ajaHMug MoHaAoDu-
Joch JOOOJHHTENbHO 2 IHA?

824. Bpuraga pafouHx mosazEHA DOBLIA 34 OIPEJeNEHHBIH CPOK HI3TOTO-
BATE 768 mnimecocon, Ilepenie D ameli Dpwrasa BLIMonHAda cike-
JIHeBHO YCTAHOBIEHHYIO HOPMY, & 3aTeM HKablil JeHb H3I0TOBIANA
Ha 6 OBLIECOCOB ﬁ(].]'lh].l:[{-!, HeM HAMEYAIOCh, IIOXTOMY VEE &8 JeHbB
o cpoka OnLTO WaroTomracHo 844 meinecoca, CKOMRKO THITECOCOR
B JeHb JOJIXHa ObLIA H3rOTOBIATH OpuUraja Io ILIaHY?

825. Maceca aByx cnaaBoB mead w oaoBa pasHa 60 kr. Ilepseil cmaas
cojlepyuT B ®Kr meaw, a mropoil — 3,6 wr meaw. Halnwreuasaceyom/material100
Eaa oo cilJlaiBsa, eC/ii H3IBeCcTHO, 4YTO CcoljepHaHHe Melld B IIepBOM
ciLiase Ha 15% Oonelue, yemM BO BTOPOM.

826. Cnmas menm ¢ TUAKOM, cojiecpskaniuii 6 Kr murxa, craaBwuawn
¢ 13 Kr mmHKa. B peavibTare cofep:KaHHe MeIH B CILJIaBe IIOHH-
smiock HA 269% . Haxopa ObLIA HEePBOHAYANBHAN MACCA CILIABA?

827. 3a 4 pansa coBmMecTHOW paboThl JIBYMSA

2
TPpaKTOPpAMH OBIJIO BCIAXAHO 3 MoJA.

3a CKOJBKO JHeil MOM¥HO ObL1O OBI
BCIIAXATh BCE€ MOJIe KAayKJAbBIM TPAKTO-
poM, eclIH MepBhIM ero MOMHO BcIa-
XaTh Ha O jHeill ObicTpee, yeM BTOPbLIM?

828.| lIpa xa00xoyDOPOYHEIX KOMDATHA MO-
ryT coOpaTh XJOTOK ¢ moad na 9 gwein
OpICTpee, YeM OJHH MNepBBIH HomOaliH,
u HA 4 gHs OBICTpee, WEM OJHH BTO-
poii. 3a CKROMLKO JHel KamJaLii KoM-
0alfiH Mo:EeT cobpaTh Bech XJOMNOK?

329-;,“,&;3 HAIIOJHEeHUHA OacceiliHa 4depes nepsviy Tpydy morpedvercHs Ha
9 u foARITIc BpeMend, WMeM TIPHW HATIONTCHHH HWepes TIePRYI0 W RTO-
pvio TpyOel, U Ha 7 4 MeHBIIe, 4eM 4Yepe3d OJHY BTODPVIO TpyvOy. 3a
CHOJBKO YACOB HANOJHHTCH DacceilH uepes ode TpyDbI?
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830.?I[Ba caecapsa moayunau saxas. CHayana 1 g paboran mepseiil cie-
caph, 3arem 4 uw oum padoranw BmMecTe. B pesvianrare ORIJIO BRI
noasedHo 40% szarasza. 848 CKOJBKO YacOoB MOI BBIDOJHHTE 3aKas
KAaMIbI cjecapb, eC/JH IIepBOMY IJs 3TOro noHazodunaocs 0wl Ha
5 @ GonnIre, WeM BTOpOMY?

831./TIpr cormecTrHo# paboTe ARYX HKOTHPOBANLHEIX MATTHE MOMKHO
CHATE KCEPOKOMHIO ¢ pyKomucH 3a 6 muH. Eciam cHauamla cHATH
KCEPOKOIIHMK ¢ IOJIOBMHBI PYKOIWUCH OJHOH MAIMWHOME, A 3ATEM C©
OCTABIMCHCA HacTW — JIPYTOH MamWHoei, To BecA pabora Oyaer 3a-
KOoH4YeHa depez 12,9 MHH. 3a KaKoe BpeM:A MOKHO CHATEL KCepoKOo-
IHIO ¢ PYROIMCH HKAMI0H MAIUMHOH B OTAeNbHOCTH?

K naparpadgy 10

832. Ilpyn kKakux sHadeHHAX m M b mapa (m; 3) ABndercd pelleHHeM
CHCTEMBI YPABHEHHH

[-8x +y =9,
| 2x — by = — 10?
833. CRONBKO pemIieHUI MMEeT CHCTeMA YVPABHEHMH:
2 3% —6y =5, m]hjx+2y=&8,
Y |2x 48y =T; 12,5x +10y = 6;
— CkavaH C vk.com/material100
5 fllx i);y—lz, i [2¢ - 0,3y =1, H ¢ vk.com/materia
5x—zyr:l; |4x + 0,6y =1?

834. VramuTe Rakue-nudo 3HauyeHHUA a4, & U ¢, IIPH KOTOPHIX CHCTeMAa
VPABHEHHUH i—Bx +9y =10,
]ax by =¢
HMeeT elHHCTBEeHHOEe pelleHne.
835. [Ipu raxoM 3HAUeHHH ¢ cHCTeMa VpaBHeHHH
|Bx — 2y =3,
|10x-4y=c¢
a) nmeer OeCKOHeYHOe MHOXKECTBO pelleHHH; 0) He WMeeT pelIeHHH?
836. 3agafiTe dopMyIoH THHeHHYVID QYVHEIIHI, I'padHK KOTOPOH IpoXo-
IUT HYepes TOUYKK:
a) (—1; 3) u (2; —2); B) (0; 5) u (4; 0);
0) (4; 1) m (=3; —1); r) (=3; 0) m (0; —6).

837. 'padhuk Karkoll NHHEHHOH (QYVHKIHH IIPOXOINT Yeped TOUKY (—2; D)
1 TOUKRY lepecedyeHHda IPAMBIX

3x —2y=16 u 4x + 3y = 77
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BcEELWA HEPABEHCTBA

B atoln rnaee Bbl NO3HAKOMWTECHL CO CBOWCTBAMW YWUCNOBLIX Hepa-
BEHCTB, Hay4YMTecb NPUMEHATL UX ANA CPaBHEHWA 3HAYEeHWW YMCNOBLIX Bbi-
paxeHwiA, Npu Aokasatensctee HepaBeHcTB. OCHOBHOE coaepXaHwe rnaebl
COCTABNAET PELWIEHWE HEPABEHCTB, CBOAAWMXCA K BMAOY ax — b = 0 unum
ax + h < 00, 1 nx cucTem. HepaBeHCTBA TAkKoro BMAa pelaT aHanoru4Ho
TOMY, K&K pewarmT ypagHeHusa enga ax + b = 0, HO npy 3TOM NPUX0OJATCS
YHUTLIEATE 3HAK ko3adgdurumneHTa a. py pewseHK padnnyHelx 3aaad BeaM no-
MOXET FreoMeTpu4eckas UHTepnpeTauus MHOXECTE PelleHVid HepaBeHCTs.

CradaH ¢ vk.com/material100

"YUCNOBbIE HEPABEHCTBA U UX CBOMUCTBA

34. YvcnoBble HEepaBeHCTBAa

Mzu1 MOKeM CPABHHTE JIOOBIe umcna a ¥ b ¥ pe3ayabTaT CpaBHEHHSA
3alIMCcAThL B BHJIe PABEHCTBA WJM HepPABEHCTBA, MCIOJNbL3YS A 3TOTO
AHAEIL =y ‘f-:, B rD;.I'IH ]:[_'[J()I-ISB().]IBHI:IX ECeT 1 f? BBRIIINJIHASTCA OOJHO H
TOJABKO OJHO H3 COOTHOLIeHHH: a = b, a << b, a = b.

PaccMoTpHM IpHMepHI.

5 4 &
1. CpapauMm oObIKHOBeHHBIe npobu — u —. [lna sToro npueeseém mx

8 7
K DﬁﬂJEM‘_V SHAMEeHaTeJIH.
53, 4_32
& 56° 7 56
5. 4
Taxk gax 35 = 32, TO E:} =

2. CpaBeuM gecaTHYHEIe Apobu 3,6748 u 3,675. lludpsr B paspagax
eJINHHL], JeCATHIX M COTHIX COBIAJAIT, 4 B paspaA/e TRICAYHEIX B IepBOi

apobu crour uudpa 4, a Bo Bropoit — nubpa 5. Tak rark 4 < 5, TO
3,6748 < 3,675.
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o 9
3. CpaBHNM OOBIKHOBEHHYIO Ipo0b 20 ¥ AGCATHIHYIO apobs 0,45.

9
Obparur apobde 20 B AECATHUHYIO, MOJYYUM, HUTO E_ﬂ 45.
4. CpaBHHM oTpHIATelbHBIe dHcaa —15 m —23. Moayvas nmepsoro

YHCIA MeHbIle MOAYJS BTOPOro. 3HAYMT, Nepeoe 4Yucao 60JbIIe BTOPO-
ro, T. e. =15 > -23.

B 3aBucHMOCTH OT KOHKPETHOrO BHAA YHCEJ] MBI HCIOJB3IOBAJH
TOT MJIH WHOH cmocobd cpaBHennsa. OpHako yaobHO MMeTB TAKOH CIocod
CpaBHEHHSA 4YHCeJ, KOTOPBIH oxXBaTeiBaeT Bce caydau. OH 3araoudaercs
B TOM, YTO COCTABJAIT PAa3HOCTE YHCEJ W BRIACHAOT, ABJAETCA JH OHA
MOJIOKHUTENbHBIM YHCJI0M, OTPHUIATEJNBHBIM HYHCJIOM HJIM HYJIAEM. OTOT
cnocof® cpaBHeHHs 4YHces OCHOBAH HA CAeAVIOIIeM OnpejeJeHHH:

Yueno a doablue yuciaa b, eciau pas-

HOCTE d — E? — OO HUTEeJ]bBHOE YMC/A0; YHMCAO d MeHLIIe 4Yic-
Ia b, ecam pasHOCTE ¢ — b — OTpPHIATENRHOE HHCIO.

SaMeTHM, UTO eCJd pPaszHocTh @ — b c=>0
paABHA HYJHO, TO 9HCIA ¢ B H paBHEL. b ¥t o g

Ha woopmgumnaTAol mpaMOW DOJhL-
iee 4pcJio H3obpaiKaeTed  TOYKOM, CkayaH C vk.com/material100
ITeAaIneldl Opasee, a MeHbIIee — Tod- e<0
KO#, neskanielt sesee. IleficTBUTEILHO, btc b 0
OVeTh @ U & — HeKoTophle uncia. Obo-

FHAYMM PA3HOCTE @ — b OykBoii ¢. Tax Pue. 32
Kak ¢ — b =¢, TOoa =0 + c.

Ecin ¢ — OONOMHTENIBHOE UHCJI0, TO TOUYKA ¢ KOOPAMHATON b
JIEET IIpaBee TOYERIT O H(]D'{),D;HI—IHTOﬁ h, a ecIm ¢ — OTPHEOATENIBHOE STH-
cJ0, TO JeBee (pHc. 32).

SHauuT, ecJd @ > b, TO TOUKA ¢ KOOpOHHATOH @ JIeKHT IIpagee
TOYUEI ¢ R()()F},I[IIHHTOﬁ h, 4 eCaIH i < b — JTeBee.

IToxakeM, Kax NOpHBeIEHHOe OMpeleseHHe HCIOIL3VeTca TpH pe-
LIEHHUM 387a4.

IHpumep 1. Joxkaxxem, uTo npH a0OBIX 3HAYEHHAX IepeMeHHOH a
BEPHO HEPABEHCTBO

(@ — 3)a — 5) < (a — 4).
» CocTraBMM pasHOCTH J€BOM W TpaBOil YacTeil HepaBeHCTBA M TIpe-
obpaszyeMm eé:
3)a - 5) - (a — 4)
=a’-8 - 5a+ 15 - a®+ 8a - 16 = -1.
Ilpu mwobomM g paccMATPHBAEMAS PASHOCTH nrpuuare.uhﬂa M, CIeao-
RATCIRHO, BEPHO HepaBeHcTRO (@ — 3)a — 5) < (a — 4Y.
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a-+h
IIpumep 2. IlyveTe @ 1 & — NOMOMKHTEJIBHEBIC YHCIa. THCIO —— Ha-

SBIBAETCH cpedrum apudmemudeckum qucer a w b, uucno Jab —

(‘}?P@HHM cEOMEMPUYECKUM, YHCTIO

1 1 — CPP{?HHM CAPMOHUYECKUM.

-—+ —
a b
Horaskem, 4To cpenHee apu()MeTHUECKOe, CpPejlHee TeOMeTpPHYeCcKOoe

H cpelHee TapMOHHYeCcKOe IIONJOHHTEIEHBEIX YHCET o H b cBA3aHBI

COOTHOIMMeHHAMM:
2 _ziab e 2t
1.7 2
a b
» Jloxkaskem cHavgamga, 4TO Jab = 1 _ T
— .+ a——
a b

IlpeoGpasyem pas3HOCTE JIeBOH M NpaBoH 4HacTell 2TOro HepaBeHCTBA:

= 2 Jab . 2ab avab + bJab — 2ab
ab — = vab - = .
T 1 a+h a+h
— +_
a b
Jab(a + b—2Jab) ab(Ja — b)® CkayaH ¢ vk.com/material100
n a+b n a-+b ’

Ilpu a = 0 1 b > 0 paccMmarpuBaeMas PA3HOCTE HEOTPHIATEILHA H,
CJICTOBATCILTO, BCPHO TEPaABRCHCTRO

Jab -2

+

| -t

S|

a-+b

Teneps AokakeM HepaBeHCTBO vab < . I1a sToro mpeobpasyem

PasHOCTh

JEI—_am:z\E-—a—h:_[JE—JE}E

2 2 2

ITpu a > 0 u b = 0 paccMaTpUBAEMAA PASHOCTE JU00 OTPHIATENBHA,
JAI00 PaEHa HYJIKD H, sHAYHT, BepHO HeDABCHCTEO

Jﬂzﬂu+b.

2
Hrak, Muel gokazaad, stToecai a > 0 u b > 0, TO

- %dab{;a"Lb.
1. 1 2
il
a b
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ynpaxHeHus

838. CpasuuTe uncaa a w1 b, ecim;
a)a — b= -0,001; 8)a-—b=20 B)a — b =4,3.

839. HapecrHo, uto a < b, Moxer 14 pasHOoCTs @ — b BHIpAKATBCA YMC-
aom 3,727 —57 07?

840. [lankl BRIpAaKEeHUHA
da(a + 6) u (3¢ + 6)a + 4).

CpaBHuTe HX 3HadYeHnda npu a = —d; 0; 40. Horkammure, uTOo npH
J000M @ 3HadeHHe NOepPBOro BHIpAMKeHHA MeHBOIe 3HAUeHHI BTO-
poro.

841. ankl BhIpameHun
4b(b + 1) m (2b + T)(2b — 8).
CpaBuuTe ux 3HadeHma npu b = —-3; —2; 10. MokHO M yTBEpXK-

IaTh, MTO IpH JHO0M 3HAUYeHHMH b 3HAUeHHe TEePBOre BBEIPAMKEHHA
OoJbIlIe, YeM 3HaueHHe BTOpOro?

842. MorkamxuTe, 4TO IPH JHOO0OM 3HAYEHHUH IIepeMeHHOH BepHO HepaBeH-
CTEO:
a) 3(a + 1)+ a < 42 + ak
B) (Tp — 1MTp + 1) < 49p%
B) (a - 2}2 > ala — 4): CrauaH ¢ vk.com/material100
r) (2a + 3} 2a + 1) > da(a + 2).

843. llorkaKHTe HepaABeHCTRO:
a) 2b° — 66 + 1 = 2b(b — 3);
8) (¢ + 2)c + 6) < (¢ + 3)(c + B);
B) plp + 7) = Tp — 1;
r) 8y(3y — 10) < (by — 8)%
844, Bepao au npu 1w060M X HEPABEHCTEO:
a) 4x(x + 0,25) > (2x + 3)2x — 3);
6) (5x — 1)(5x + 1) < 25x? + 2;
B) (3x + 8)* > 3x(x + 16);
r) (7 + 2x)(7 — 2x) < 49 — x(4x + 1)?
845. llokaKHTe HepaBeHCTRO:
a) afa + b) > ab; r) 2be = b + %
6) m® — mn + n® = mn; o) ale — b) = bla — b);
B) 10a® — 5a + 1 = & + a; e) @ — a = 50a° — 15a + 1.

846. (s padomet 6 napax.) YBeIHYHTCA HWIH YVMEHbLIUIUTCH Apo0b E.

rme @ 1 b — HaTypalbHBIE YHCJA, €CJAH K €8 YHCJIHTeNIO H 3HamMe-
Harelx upudasurs no 17
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i
1) PaccmoTpuTe Ha npuMepax, Kak MaMeHAeTcAa ApodbL e (OxaHOMY

yyaiemMycid PpeKOMeHJIVEM B3ATh ApodH, V KOTOPBIX YHCIAHWTEb
MeHBIIIe 3HAMeHATeJNdA, a4 APYroMy — ApodH, V KOTOPBIX YHCIHTEIb
GoJakIlle 3HaMeHAaTeNd.)

2) ObecyauTe Apyr ¢ Apyrom sBamm HaGIWOAEeHHMA W BRICKAKHTE TH-
IOoTe3y AJMA KamkKAOTo caydad.

3) IlporeanTe NOKa3aTeNbCTBO: OJAMH — JAadA ciaydad a < b, a apy-
roii — ana cayyaa a > b.

4) IlpoBeprTe ApPyr v Apyra NpaBHJBHOCTE PACCYKIEHHI.

847. Horaxure, uro npu a > {} BepHO HEPABEHCTEBO

a.-.z_z;,z_a-rz_
a 2

848. Horamure, uro cyMMa A0DOr0 ILIOJOMUTENBHOr0 YHCJIA M YHCIE,
eMy 00paTHOTO, HEe MEHBIIe yem 2,

849, MokayxHuTe HEPABEHCTRO:

2
c*+1 c
a) 5> 6) —

e +1

<

b | =

850. Hemoassya BeIAEJIEHHE KEBAOPATA JBVWIEHA, DOKAKITE HE[]HBEHGTBE: I
: CkauaH ¢ vk.com/material100
a) a® — 6a + 14 = 0 6) b° + 70 > 16b. :

851. Bridepure U3 JAHHBIX HEPABEHCTB TAKOE, KOTOPOE HE HBJIHETCH Bep-
HEIM IIpH NH0O0M 3HAUYEHHH d!

a) a® = 2a - 3; B) da — 4 < a¥
6) a® + 6 = 4da; r) 8a — 70 = aZ
852. (Huasn padomet 6 napax.) Horamure, 410 ecnu ¢ U b — HOJOMH-

3 2 % sy
TeJbHBEIEe yueyaa m a > b°, To a > b. Ilonp3vAchk 3THUM CBOHCTBOM,
CpaBHHUTE UHCIIA:

ﬂ}\"rg—i-\iﬁnﬁ—i—u@; B}J&T-EH\JE—\;E;
6) V3+2m V6+1; r) V10 -7 u V11-6.

1) IlpoBeauTe HOKA3ATEJBCTBO IPHBEAEHHOTO YTBEDIKIEHHSA.
2) PacnpegennTe, KTO BBHINIOJIHAET 34JlaHHUA a) U B), a KTO
Huf 0) U r), U BBRINOJHHUTE HX.

3) IlpoBepsTe Apyr y Apyra, MPaBWJbLHO JIM BBITIOJTHEHO CpaBHEHWE
BeIpazkennii. McnopaBeTe omuOKH, ecliM OHH JONVIIEHEI.

3ana-

853. orkammuTe, uto ipd @ = O mw b = 0 BepHO HepaBeHCTBO

a+b{ & + i

== .

2 2
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854. Uro Gonnme: ¢ + b° wru abla + b), eciu @ u b — HepaBALE MMO-
JOEHTeIbHEIe YHCTIa?

855. K rammomy u3 uneerx 0, 1, 2, 3 mpubaBHIH 0THO H TO Ke YHCIO A.
CpasHUTE 1IPOM3BEIeHHe KPAlHUX Y4IeHOB IOJYUMBIISHCH I10CIe]0Ba-
TENLHOCTH HHCET ¢ MPOM3BEAeHHeM CPEIHWX e 4JIeHOR,

856. Onroxnaccankn Konsa u Muma BBIIIIH OJHOBPEMEHHO H3 HOCEIKA
na craunuio. Kojgs mén co cKopocTRio & Kwm,/4, a Mwunra nepeyo
[IOJIOBMHY IIYTH IIEJI c0 CKOopocThio, Ha 0,5 EM/4 O0JbIIell, deM
Koan, a Bropyio IOJOBHHY LVTH — CO CKOpocreioo, HA 0,5 KM/ /u
MeHLITIei, wem Koma, KWTo M3 HWX MepBBIM TPHIIET Ha CTAHTIHIo?

5 2 _6x +1 1
857.Hafiqmre snaucnue apobu f-—-q{f mpm X = -z
X+
858.Cokparure npodn:
2 — 95 2_ :
a) x . }ﬂx [ éa; 6) 4x°—12x .l 9
35~ x 8 —2x)
859.Peniure vpasHeHHe:
5 3 . s ¥ a
a) £ x-2’ ) 2x-1 9.

CrauaH ¢ vk.com/material100

35. CBOMCTBa YUNCNOBbLIX HEpPaBEeHCTB

PHCCMUT]_JHM HeKoTOpDkIe CBOMCTBA YHCJIOBBIX HepapeHCTB.

Eciu a > b, to b < a; eciu a < b, To b > a.

® IleiicTBHTENBHO, €CIN PAZHOCTE & — § — DONOMUTENBHOE 4YHUCI0, TO
pasHocTL b — @ — OTpHTATeIRHOEC WHCJ0, W naobopor,

Ferma <=bub <e Toa < c.
® JloraxeM, 4TO PASHOCTE @ — ¢ — OTPHIATeNBHOe uncao. IIpudaBum
K .'-)T[]fI 'F)Ei.{'lH{]ﬂTI/I HITCJIA h 1 _h 51 CI“{}}THHI/I[]FEM CIAAraeMsie:

a—-—-c=a-—-c+b-5b=(@—-b+(b-c)
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Y

Ilo yenmosuio a << b u b < ¢, IloarTo- - 1 B
MYy claraeMele ¢ —bu b — ¢ — or-
puuaATe/IbHbIE YHCJIA. Bl-lﬂ'-l.MT, M KX
CYMMa SABISAETCA OTPHIATEILHBIM
yucaoMm. CremopaTelbHO, @ < c.
AHanormuHo [OKA3BIBAETCH, 4YTO

ectt ¢ > bub>¢, TOa > ¢, Puc. 33
I'eomerpuueckad HILTIOCTpalia

3THX CBOMCTE JAHA HA PHCYHEE 33.

Eciau a <= b nu ¢ — nwodoe yucno, o a + ¢ < b + e.

® llpeobpasyem passHocTE (a + ¢) — (b + ¢):
(@ +¢)y—(b+c)=a—0b.
Ilo venosuw a < b, nosromy @ — b — oTpUUATENLHOE YHCJI0. SHA-
9UT, W PasHocTh (¢ + b) — (b + ¢) orpunarensna. CregoBareasHo,

a+ec==b+
Hraxk,

eci1d K obenMM YacTAM BEPHOI'O HepPaBeHCTEA Hpﬂﬁaaﬁmamﬁwk.cc-n’:,-‘mazerz-‘al'_DEI
H TO e YHCI0, TO NOJIYYHTCHA BEpHOe HepaBeHCTRO.

Ecam a <= b 1 ¢ — OoJoRHTEeABHOEe UHCTO, TOo ac¢ <= be. BEeanm
a < b u e — orpuuaTElLHOE uHCIO, TO ac = be.

® IlpescraBum pasHocTs ac — be B BHje NpOM3BeIeHHA:
ac — be = e¢(a — b).

APXMMELN (287—212 rr. po H. 3.) — pApeBHe-
rpedecknin maremaTtuk, GU3nk n mexaduk. Paspaboran
HOBblE MaremaTu4eckue MeTodbl, B YaCTHOCTW MEeTOo-
OBl BEIYMCNEHWA NNOWAOEN KPUBONUHENHLIX dUryp U
obvemor Ten. [lan obpa3ubl NPUMEHEHWA MaTemaTuKu
K 3aga4Yam ecTecTBO3HaAHWA W TEeXHUKW.
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Tar Kax a << b, To a4 — b — orpunatessroe yucao, Ecaw ¢ = (), To npo-

H3BedeHHe c(a — b) oTpHIIaTeNbHO, H, CIeJOBATeNILHO, ac < be. Ecan

¢ < 0, To upousseigesue cla — H) NONOHUTENBHO, M, CIEJ0BATENIbHO,

ac = he.

Tar Kak JeleHHe MO;KHO 3aMeHHTh YVMHO;KeHHeM Ha YHCI0, oOpaT-
HOE JeJIUTENH), TO AHAJOIMUHOE CBOHCTEO CHPABEIJIMBO M JIJHA e/ IeHHH.
Hrax,

ecan obe vacTH BepPpHOT'O HepapeHCTBA YMHOMNHTE HJIH Daale-
JHTh HA OAHO H TO e DOJOAEHTeNIbHOe YHCI0, TO NOJAYYHTCH

BEPDHOEC HeDABCHCTEBO;

ecan obe uvacTH BepHOT'O HepapeHCTBA YMHOMAHTE HIH Daale-
JHTbh Ha OJHO H TO e OTPHIATEJbHOE YHCI0 H H3MeHHTE 3HaK
HEePABECHCTEA HA HFGTHBGHGHGH{HHﬁ, TO NMNOJAYVHHTCH BEPHOE He-
PaABeHCTEO.

- 1._.1
Ecim a 1 # — monokHTelIbHBIE YHCAA B a@ <X b, To E}E

. o T YL imiatarizalin
® Pasgenrum ofie 4aCcTH HEpPABEHCTBA @ < 6 HA MOS0 ATEIER6EC Hfemaenalloo

a b 1 1 1 1
a0 ab: — < —. CorpaTns gpodR, DOAVIHM —<—, T. €, —> —.

ab ab I AL 5 = b a’ a b
[MTpuBeéM NpUMep HCNOJB30BAHUA PACCMOTPEHHBLIX CBONHCTB Hepa-

BEHCTE.

Dpumep. OmeEUM ODepHEMETP PABHOCTOPOHHErO TPEYIOJBHHEA €O CTO-
pomoil ¢ MM, ecJW W3RecTHo, uTto 54,2 < g < 54,3,

p IlepumeTp paBHOCTOPOHHETD TPEVIOIBHHKA CO CTOPOHOM @ BBIYH-
caaerca oo thopmyae P = 3a. VumEo:suM Ha 3 ofe 9acTH Ka:RI0T0
n3 HeparencTs 54,2 < g W a < 54,3 W 3anUIIICM pe3yaRTAT B RWJIC
JIBOHHOTO HepaBeHCTEBA:

94,2 - 3 < da < 04,3 - 3, 162,6 < 3a < 162,9.
SHauuT, nepumMerp £ IJaHHOTIO TpeyvroasHHEA Donbie 162,6 mm, HO
Meranime 162,9 ww,

ynpaxHeHus

86(). OrMerTsrre HA KOOPIAHHATHOH IPAMOI TOYKM, MMEOIHE KOODIHMHA-
TRI &, b, ¢, d me,ecmm a << b, ¢ = b, ¢ < d, a = e,

861. Ilvcts m, n, p H ¢ — HeKOTOpBIe YHCTa, IPpHUYEM M = p, N = M,
n < g. CpaBHuTe, EC/IH 3T0 BOSMOMHO, UMCIA P U N, P U ¢, ¢ U Mm.
IIpn ¢cpaBHEHHW YHCEN BOCHOJABIVHTECH KOOPIHHATHOH OPAMOIN.
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862, Magectuo, uto ¢ < b. Cpasuure, ecnu Bo3MOKHO, a u b + 1, a — 3
unba-odub+2,a+4mb— 1.

863. KagkumMy uncnaM®y (DOMOKHTEIBHBEIMH HJIH OTPHIATEIBHBIMH) AB-
JAATCH @ U b, eciiM HBBECTHO, YTO BEePHbLI HEPABEHCTBA:

a)a — 3= -—-3ubh =4, B)'Fa.}?’hub::v;—;
6)a—8>b-8ma<-12; r) ~2a > —2b u b<-?

864. Mcnonnsysa CBOMCTBA HEPABEHCTE, SANHIIHTE BEPHOE HEPABEHCTBO,
KOTOpOe MOJIVIHTCH, eCJIH:
a) Kk obemm uwacTaM HepaBeHcTBa 18 > -7 mpubasuTe uncao —5;
yucao 2,7; umcao T;
6) n3 obenx uyacTell HepaBeHCTBA O > —J3 BHIYECTh 4YHCJI0 2; YHC-
go 12; amcno —5; 1
B) obe yacTH HepaBeHcTBa —9 < 21 ymMHOMxKHTE Ha 2; Ha —1; Ha =
r) obe gactu HepaBeHcTBa 1o > —0 pasgenuTs Ha 3; Ha —3; Ha —1.

865. Hagectro, uTo ¢ < b, Henoas3ys ¢BOHCTBA HEPABEHCTB, 3ATHITHTE
BepHOe HepaBeHCTEO, KOTOpOe IMOJAYUMTCA, ecJH:
a) K oberM YACTAM ITOr0 HepaBeHCTBA NpHOaBHTH YHCIO 4;
6) m3 obenx vacTeil TOr0 HepaBeHCTEBA BLIYECTH YHCJIO 9} _
B) obe 4acTH 3TOro HEepaABeHCTBA YVMHOMKHTL Ha 8; CxayaH ¢ vk.com/material100

1
r) obe gacTu ITOr0 HepaABEHCTBA pas3je/iNTh HAa 7

n) obe wacTH 2TOro HEepaBeHCTEA VMHOMKHTE Ha —4,8;
e) obe yacTH ITOro HepasBeHCTBA pasfenuTh Ha —1.

866. lapecrno, uro a < b. llocrasbre BMeCTO 3BE3J0YKM IHAE < MM =
TAK, 1'—IT[]EI’]:.I IOVTYHILIIOCE BEPHOS HE‘];]H.BE‘H{?TB{}:

a) —12,7a » —12,7b; B) 0,07a « 0,07b;
a b, _E*_f_}l
6) g‘j' 3’ T) P 2"

867. Karkop sHak uucaa @, ecid HM3BeCTHO, 4TO:
a) ba < 2a; 8) Ta = 3a; B) —3a < 34a; r) —12a = —2a?

e,

868. UasecTmo, uTo ¢ = d, O0RACHUTE, HA OCHOBANHW KAaKWX CBOICTRB
MOEHO VTBePMKIATE, UTO BepHO HepPaBeHCTBO!:

a) —Te = —Tds r) 0,0lc — 0,7 > 0,01d — 0,7:
e d. B 2 —

ﬁ} g‘-} 'é": II} 1 c.=1 d!

B) 2¢ + 11 > 2d + 11; e}E—%«:Z—%—.
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869. UagecTHo, uTo ¢, b, ¢ U d — TOJNOKUTENBHBIE YHCIA, TPHUEM
a = b, d =5, c > q. PacnonoxHuTe B DOpAJKe BOZpACTAHHA UYHCIA

1 1% 3
&> el d&

870. (/lag padomst ¢ napax.) Vsznectno, 1T0 ¢ — MOTOMHTEILAOE YHCTO,
a) PacnososuTe B NMopAjiKe BO3pacTaHU#A YHCAa:

2a, a3, -a, a(vﬁ—\@), 3a.

6) Pacniono:kure B nopaake yOsIBAHMA YMCTAa:
ﬂ'ﬂ, —d 5: ﬂ[ﬁ_\‘l{g]: —d, —ba — 1.

1) Pacnpeaenure, KTo BBINOJHAET 3ajlaHue a), a KTo — 3ajaHue 0),
H BBINOJHHTE HX.

2) IlpoBeprTe Apyr y Apyra, NpaBMJBHO JIU BBINOJHEHO 3ajaHHe.
HenpaspTe ponyineHHblie omMOKH.

871. HasectHo, uTo 3 < a < 4. QUueHNTe 3HAYEHHE BBEIPAMKEHMS!

a) od; a) —a; B) a + 2; r) b — a; o) 0,2a + 3.
872. Baan, uro 5 < x < 8, OUEHHUTE 3HAYEHHE BBIPAEHII:

a) 6x; B) x — D

6) —10x; r) 3x + 2.

873. IloabayAacek Tem, uto 1,4 < V2 < 1,5, oneHHTe 3HAUEHHE BBIpAKEHWA:
Crayad ¢ vk.com/material100
a) V2 +1; 6) V2 - 1; B) 2- 2.

874. Ilonbaysack TeMm, uto 2,2 <= JE_:- < 2,3, OeHHUTe 3HAUYEHHE BLIpAMKeHHA!
a) b +2;
6) 3—+5.

875. Cpartuure wwca:

a) V11 + 13 u 15; B) V8 — B u 2:
6) V84 u 7T + J6; r) J47 - J7 u 5.

876. Cpagnure umcia:

a) J2 +5u 2+ J5; B)MHQ;
6) V3 —4ml- 5; r}1_1;{mn—-;-.
877. a) OmeHHuTe IepHMeTp KBajipaTa, CTOpPOHa KOTOPOr'o PaBHa a CM,

ecaun 0,1 % a = 5,2.

6) OnerEuTe AMTHHAY CTOPOHBI KBaJpaTd, 3HAA, UTO HEPUMETD KBa-
oparta paee"d P cMm, ecim 15,6 = P = 15,8,
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878. OieguTe 3HaYeHHe BBIpaKeHHA —, eCJH:

X
¥
a) b <y < 8; 6) 0,125 < y < 0,26.

879. HafinuTe sHaueHHe MHOTOUYIeHA ¥ — dx + 1 mpu x = %; —3; 2— JE
880. Permure ypasHeHwe:
8x°-3 5-9x° 10 3 1
a) ——— =il B) /——— = —;
5 4 ) x'-4 2x-4 2
2 -
- =i 5
6) 22 1 =2§1; 4 e g 8
x—x4+1 x+1 x7+1 3 X

36. CnoxeHne  YMHOXEeHNe YUCNOBbIX HEPaBEeHCTB

PHCCMGT]JHM TENEPE, KAK BbBINIOJHAETCH CJHOMMeHHe H VMHOMEHHE
YHCJOBEIX HepPaBeHCTRE.

CrauaH ¢ vk.com/material100
Feoma <bne<d,ma-+e<b+ d.

® llpubasue x o0eumM UYACTAM HEPABEHCTBA @ < 6§ YHUCI0 €, HOJYIUM
a + ¢ < b + ¢, Ilpubarue K 00CcWM WACTAM HCpaBCHCTRA ¢ <
ypc-10 b, moayuum & + ¢ < b + d. M2 HepaBerCcTE @ + ¢ < b + ¢
ub+e<=b+denegyver, uroa + ¢ < b + d. 0
Teopema cnpaBeaMBa U B cay4dae MOYJEHHOTO cloKeHns Oojee uem
JIBVX HEpaBeHCTB.

Taxkum obpaszom,

eCJIH INOYJIeHHO CJIOHHTE BepPHEIe HeDABEHCTEBA OJHOI'O 3HaKa,
TO MONYYHTCA BepHOEe HepPDABEHCTEO.

FEecoma<bune<d.roea, b, c @ d— T0ONOEHTEIBHBIE YHCIA,
o dac < bd.
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® VYMHOKHUB 00 YACTH HEPABEHCTEA ¢ < § HA TONOKHUTENLHOE HHCIAO ¢,
DOAVIHM dc¢ <2 be, YMHOMKHB obDe 4HacTH HepaBeHCTBa ¢ <2 d Ha IO-
JomuTenbHoe yrenao b, noayuum be < bd. M3 Hepaseders ac < be n
be <2 bd caepyer, 4wto dc¢ < bd.

Teopema cnpapeaJiMBa M JIJIA IOYJIEHHOrO yMHO;KeHusa 0Oojee uem
ABYX HepaBeHCTB YKa3aHHOTO BHA.
Takum obpaszom,

eCJi MoYJeHHO [MepeMHOMHTE BeDHBIE HepaABeHCTEBA OJHOT'O 3HA-
Ka, JEeBbBIE M IIPpABEI€ HACTH KOTOPBIX — OOJMOEHTEIBHLBIE YHC-
Jid, TO IIOJNVHHTCA BepHOe HepPaBeHCTEBO.

S3aMeTHM, UTC ecJH B HepaBeHCTBaX @ < b ¥ ¢ < d cpeld 1HceJ a, b,
¢ 1 d uMerwTeH oTpULlATENBHbIE, TO HEpaBeHeTBO ac < bd Moxer oKasarseH
HEeBEDHEBIM. TIHR, OeperMHOEHAE OO0Y9JIEHHO BEPHBIC HEPABEHCTEA —1 <. 2 H
-3 < 1, DoayuYMM HepaBeHCTBO 3 <X 2, KOTOpoe He ABNZeTcCA BepPHBIM.

Eeru umena ¢ ¥ H DOIOMEUTENBRHE U & < b, To & < b, rne n —

HATVPAJBEHOCe TIICIIG.
CrauaH ¢ vk.com/material100

® TlepeMHOKHWE TIOYICHANO 1 BEePHLIX HCPaBeHCTBE @ < b, B KOTOPHIX
a U b — HDoloMHTeIbHBIe UHCIA, IOJIVYHM BepHOe HepaBeHCTBO
T = S -
o = "

HURH.'SHHHBIE CB{)I.;ICTBH HCIIOJNB3VIOTCA OJA OHIOeHKH CYMMEI, pa3HO-
CTH, NPOM3BEAEHNA M YACTHOTO.

IIyceTrs, HanpuMep, M3BeCTHO, 4TO 15 < x < 16 m 2 < y < 3. Tpe-
DyveTcs OLEHUTH CYMMY X + ¢, PASHOCTL X — Y, UPOHU3BEIEHHE XYy H

X
qacTHOe :!—
Y

1. Omenum cymmMy x + .

[IppMeEnE TeopeMy O MNOWUJeHHOM CJIOKEeHHH HepaBeHCTB K Hepa-
peHeTBaM 15 < x U 2 < y, a 3areM E HepaBeHcTBaMm x < 16 u y < 3,
nonyuum 17 < x + y u x + y < 19. Pesynerar MOMEHO 33lHCATE B BHE
ABOHHOrO HeparencTra 17 <2 x + y < 19, 3anmuek oDLIYHO BEIVT KOpOYCe:

15<x <16
2< y<3
1T <x+y<19

2, OmerwM pasHocTE X — Y,
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[nst sToro OpeAcTABMM PASHOCTL X — § B BHAE CYMMEI X + (—¥).
CHadana oIleHHM BRIpaxKeHHe — Y. Tak Kak 2 < y < 3, 0o —2 > —Yy = —3,
T, . —3 < —y < —2. [IpumMenum Teuepb TEOPEMY O IIOUJEHHOM CJLOME-
HUHW HEPABEHCTE!

15<x <16
=G
122 x—p<ld

3. OmennM npou3BeAeHHE XU,

Tark kaxk Kamgoe M3 UHCEJS X H I 3aRJKYMeHO MeXIV IIoJOHHUTe b
HBIMH YHCJAMH, TO OHH TaKxe ABJAKTCA NOJOMHTEJNBHBIMH YHCJIaMH.
HPHMEHHB TEOpeEMY O IMOYJIEeHHOM VMHOMEHHH HEPABEHCTEB, MNOJIVAHM

15<x<16
2<y<3
30 <xy <48

X
4. OueHuM yacTHOE =

x 1
I[.TIB ITOro npejcraBpM 4YacTHOe — B BH/OE IIpoHM3BeJeHHMA X-—.
.U y

[

1} > i T. &
A g

CrxauaH ¢ vk.com/material100
. ITo TeopeMe 0 NOYJNEHHOM YMHOMKEHHMH HEepABEHCTB MMeeM

15 =x =16
) M O |

3 y 2

5-rc;£-c:_'8
y

1 3 _
Cuauana ouneHum Beipaxkenne —. Taxk raxk 2 < y < 3, 10
y

<

M
|
B3| i

B =

YOpaxHeHus

881. CrnoxiTe IIOYIeHHO HepPaBEeHCTRA:
a) 12 > -5um 9 > T; 0) -2,5 < -0,7Tm -6,5 < -1,3.

882, IlepeMTo/ETe MOYJICHHO HCPaRCHCTRA:

a)5>2mu4d>3; ﬁ}S{I{}H%{;—.

883. Bepuo 1H ga8 MOJOKHUTEILHLIX 4ACEa 4 W b, 9T0:

0 g2 a4 o aB [ 2 . 33
a)ecnuaz.s-b,ma > b G) ecnu a = b, o @ > b7

884. Ilyere 8 < a4 < 4 u 4 < b < 5. Ouenure:
a) a + b; 6) a — b; B) ab; r) g-.

§ 11. Yucnoebie HepaBeHCTBA U MX CBOWCTBA 197




885. Bmaa, uwro 6 < x < 7 w 10 < y < 12, ouenwnre:

aAyx+y By-x B Ey 1)L

886. ITonwsyacs Tem, uto 1,4 < J2 < 1,6 m 1,7< JE—.-: 1,8, ouenure:

a) V2 ++/3; 6) V3 — 2.

887. Ilonbaysace Tem, uro 2,2 < \/5 <2,3 1 2,4< V"E«:: 2,D, oLeHHTE:

a) V6 +5; 6) V6 — 5.

888. UzepecrHbl rpaHuibl JJMH OCHOBAHHA @ M OOKOBOM cTOpOHLL & pai-
HOOEAPEHHOT0 TPEVIOJALHHKA, BLIPAJKEHHLIE B MUJJIHMETDPAX:

26 < a < 2614l = b = 43.
OneHnure mepuMeTp 3TOTO TPEYTOJbHHKA.

889. HMamepaa AauEyY @ U INHPHHY b IpaAMOYTOALHHEA (B cCaHTHMeTpax),
Hamiig, uro 5,4 < a < b,0 u 3,6 = b < 3,7,
OuenuTe: a) nepuMeTp NPAMOYTOJALHHEA; 0) mmoniags npaMoyroib-
HHUEKA.

890. HapecTHL IpaHHILI ATHHLEI @ H IDHPHHEBL b (B MeTpaX) KOMHATEL
IpAMOYroiabHOH dopmer: 7,0 < a = 7,6 u 5,4 = b <5,5, Ilpgodi- ...
OET TH DTO MOMEINeHue AaA OubIHoTeKH, Tas KoTopol Tpebyercs

2
KOMHATAa IMoIDajible He MeHee 40 m™7

891. Ilyers o u f — yrasr rpeyronsaura. Masecruo, uro
28" = a = 09,
102° = 3 = 103°.
OueHuTE BEJINYHHY TPETHETD VIJIA.
892. ({aa padomut 8 napax.) Heooneayd cOOTHOIIIEHHE MeMIV CPeITHHM
apudMeTHUECKEUM H CpelHHM TCeOoMeTpPHUECEHM [TOJOMHTElIbBHEIX
ypCen, JoramkuTe, uto upu a = 0, = 0, ¢ # (0 BepHO HEPABEHCTEO!

a) (a + b)b + ca + ¢) = Babe;

INE - L) eXbo e)

= abe.

1) OGeyanTe, KakMe CBOMCTBA HEpPABEHCTE MOMHO HCIO0JB30BATH
IIpH [JOKAa3aTeJbCTBEé HEPABEHCTB. 3aNHIOINTe HepPaBeHCTBO, BEIpa-
JAKIlee COOTHOIIEHHE MeMJAY CcpelHHM apu@MeTHUYeCKHMM M cpej-
HHM reoperpyuiueCEiM NONOHETENBHBIX YK & b.

2) PacnpenennTe, KTO BBIMOJHAET JOKA3ATEILCTBO HepABEHCTRBA a),
a KTo — HepaseHcTBa 0). IlpoBeanTe nokasaTenbCTBO.

3) IlposepwTe Apyr y apyra, NpaBWJbHO JIM BBITIOJIHEHO J0KA3a-
TeJbLCTBO HepaBeHCTBA.
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_9_3_.| J_—[{)RHH{HTE, TIT [BYMMH JJIHH @ OBYX H'_[C)OTI-IB{]H{I.H[]EEI{HX CT(}'[C)()H
BLITTVKJIOTO YETHIPEXYTONLHWKE MCHALITIC CYMMBI JJIWH €TI0 JAWaro-
Hajel,

894.| (Badava uccredoganue.) CpasauTe CYMMY [IJMH MEIHAH TPEYTOJb-
HHUKA ¢ €70 IepHMETPOM.

1) Haueprure nponssoabHbli TpeyroabHuk ABC u nposeauTe Me-
guany BO.

2) Ha nyue BO ornoxuTte orpesoxk OD = BO u coejlMHHTE TOUYKY
D ¢ roukamua A uw €. Kakoil Bujg uMeeT 4eTHIPEXYrOALHUK ABCD?

3) Paccmorpure tpeyroabHuk ABD. Cpasaute 2m, ¢ cyMmoii
BC + AB (m, — meamana BO).

4) CocraBbTe aHAJNOIMYHBIE HEepaBeHCTBA AuadA 2m, H 2m,.

5) Hcnonwsaya cloKeHHe HEepPaBeHCTB, OLEHHTE CYMMY MeAHaH Tpe-
VroJbHHUKA m, + m, + m,.

895. Jlucer secrn umeer dopmy Esagpara. llocae Ttoro xak or Hero or-
pesanan moJaocy ]JII—IpHI—IOI—I 5 oM, mMIOaAbk OCTABIIEHCHA WACTH JIH-
cTa crala paBHOH 6 gM°, KakoBbl pasMephl IepBOHAUATILHOROIEHECR&0m/material100
mecru?

896. Yupocrure BblpajkeHHe

8x ,_x ; 1_4—3x“'
16 -9+  3x 4} 4+3xJ‘

897. Mokaxkure, 4TO:

2) 9a+i—:aﬁ npu @ > 0; 6) 25b ++<—-10 mpu b < 0.

KOHTpONbHbIE BONPOCHI U 3aaHURA

CdhopmynupyiTe TeOpembl, BbipaxaioluMe OCHOBHbIE CBOWCTBA YUCIIO-
BbiX HEPAQBEHCTE, W A0KaXKHTe WX.

Cdhopmynupyinte 1 aAoKaxuTe TeOpembl O MNOYNEHHOM CROXEeHWW W
YMHOXEHWW HEpPaBEHCTB.

QueHuTe cymMMy, pasHOCTbL, NPOWU3BEAEHME W YACTHOE Yucen a u b, ecnu
M3BECTHO, yTO 4 <a < dHun 9 < b < 10.

§ 11. Yuchoeblie HEpPAaBEHCTBA W WX CBOMCTBA 199



HEPABEHCTBA C OAHOW NEPEMEHHON
U UX CUCTEMBbI

37. Nepeceyenne n odbeagUHEHNE MHOXECTB

ITycte A — MHOMKECTBO HATYPANLRHBIX AenuTened ducna 12, a B —
MHOMKeCTBC HATVPAJIBHBIX JenlHTenel uHciIa 18, 3ajgagMM MHO:KecTBa A
u B nyrém uepeudclieHHUdA 3JEeMEHTOB:

A=1{1, 2 3, 4, 6, 12},

B={1, 2, 3, 6, 9, 18}.

Obosnaunm dDykBoil C MHOMKeCTBO obmmux aenuTenei uncen 12 u 18,
T. €. YHceJ, IPHHAAJe;KallnX Kak MHOMKecTBY A, Tak W MHOMecTBY B.
I[Monyuum C = {1, 2, 3, 6}.

F(}B(][]HT, ogTd MHOEECTBO {? SIBIABT S HE_PF?CE’T’-LEHMEJH MHOXESCTB
Au B, moumytr: AN B = C.

A B

4.com/material100

Puc. 34

HE]}ECE‘IEHHEM ABYX MHOMKEeCTB HaA3BIBAKT MHOMECTBO, COCTOH-
miee M3 Bcex oOIMX 2JIEMEHTOB 3THX MHOKECTB.

CoorHolleHue MeskIy MHOMecTBaMu A, B u € MOMHO NPOMILII-
l!T])H[]{}BH.TL C IIOMOITTBH) CIIETTHAJIBHBIX CXEMM, HAJBIBACMBIX H[}FI‘HMH E:‘I-i‘
nepa. IHa pucyvake 34 MHoMecTRa A 1 B u300pamensl KpyvraMu., Purypa,
00pazoBABLIAACH LUPH IIepecedYeHHM KPYIoB, SakpilleHHAd HA PHCYHEeE,
uzobpassaer mMuoxEecTBo C.

3aMeTHM, UTO eclIi HeKOTophle MHOMKecTBa X M Y He MMeOT oDITHX
BJI.E‘MEI:ITDH, T I‘DHGDHT, T J_IEDECEHE‘HHEM IATHX MHOMHECTE HABJIHEeTCH
nycemaoe muoxcecmso. KEro 0003Ha49a10T 3HAKOM £ M HCHOOIB3VIOT TAKVIO
sganuce: X (1Y = &,
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Beegem Tenepsr moHATHE 00BeAMHEHHA MHOXKecTB. BepHémca K pac-
CMOTPEHHOMY NOpPHMEpPY MHOMKeCTB HaTVpalbHBIX jAenuTeneid umcen 12
m 18. Ilyers D — MHOKECTBO, KOTOPOMY NPWHAAJEKAT BCE 3JEMEHTHI
MHoecTsa A W Rce oaeMenTHI MHodkecTBa B. Jlna Toro wrTobnr 3asaTth
MHOMecTBO [, BRINMHIIIEM CcHAYalla Bce 3JIeMeHThI MHOMEecTBa A, a zaTem
TEé ANEMEHThl MHOMKecTBEA B, KOTOphle HE NPUHAIEHAT MHOMKEeCTBY A.
IMomyanwm

D={1, 2, 3, 4, 6, 12, 9, 18}.

PGBGPHT, YTOo MHOMKecTB0o ) agpiaderca ofsedunenuem MHOMECTB
Au B, n nuyr: Y = 4 U B,

Oﬁ'BE,ILHHEHHEM MHOM{ECTE HAaA3BIBAKOT MHOMECTBO, COCTOAIIEe
H3 BCEeX JIEMEHTOB, IIPDHHAIJEAAIIIHX XO0TH OBl OOHOMY H3 9THX
MHOMEeCTB.

Ha pucynke 35 ¢ noMombio Kpyroe Jiijlepa MoKasaHo COOTHOIIEHHE
MemAY MHO:KecrBamu A, B un D, @uryvpa, sakpalieHHas HE PHCYVHEE,
n3zobpayaeT MHOMKecTBo D,

YopaxHeHus

898. UssecTHo, uTo X — MHOMKECTBO OPOCTBIX UHCE], HE TPEBOCXOAS-
mux 20, a ¥ — MHOMeCTEO IBY3HAUHBIX YHCE, He IpeBOCXold-
wux 20, Sapaiire muoxkecrsa X 1 Y nepeunciieHueM 3JeMEHTOB M
HAHANTE UX HOepecedenue u 00hLeJHHeHHE.

CrauaH ¢ vk.com/material100

899, 3ajafiTe NyTEM NepedHcIeHHMI 2JIeMeHTOB MHOMeCTBO A IRyaHad-
HBIX 4YHCel, ABIAIIHNXCA KBAJIPATAMH HATYPAIbHBIX 4YHCEI, H
MHOMKECTB0 B OIBYV3HAYHBIX 4YHcel, KpatHeix 16. Haiigure mepece-
yeHHe H 00BbeIHHEeHNEe STHX MHOMECTB.

900. Haiinure nepeceueHrde U obbeHHeHHE:

a) MHOKecTB IHdp, HCHOJAL3YVEeMBIX B 3anucH uucen 11 243 u 6321;
6) MHOKecTB OYKB, MCHOJB3YeMBIX B 3AalMCH CJOB «IeOMeTpPHUA» M
sreorpadmusas;

B) MHOJKECTBa NIPOCTBIX 4YHcesJ, He npepocxopammx 40, m MHOKe-
CTBA JBY3HAYHBLIX YMCE]I;

1"} MHOMEeCTEA ABYV3HAYHLBIX YMHCeJ M MHOMeCcTBa HATYPAJBHBEIX YH-
ceJ, KpaTHEIX 19.

901. ITycth A — MHOMKECTBO KBAJ[PATOR HATYPAJLHBIX ducen, B — MHO-
KECTBO Ky0OB HaATYpPaANbHBIX wucel. [IpHHAMICHKAT JH:

a) mepecedeAnio MHOKecTB A m B umcno 1; 4; 64;
0) obbeIHHeHHI0 MHOEecTE A H B umeno 16; 27; 647

§ 12. HepasedcTBa ¢ 0OHOWM NEPEMEHHOW KM WX CUCTEMLI 201



902. Ha puwcynxe 36 macbpaskernnl oT- .
pesaku AB u CD, Kargaa ¢urypa A
HBJIHABTCH: Puc. 36

a) NnepecedeHieM 23THX OTPE3IKOR,;
0) obbeHHEHHEM 3THX OTPE3KOB?

04
s
=

9303. MuoskecrsoMm Kakux GUIyp HBIdeTCH lepecedyeHue:

a) MHOMKeCTBa NPAMOYTOJBHHKOBE M MHOKecTBa poMOOB;
0) MHO:ecTBa paBHODEAPEHHBLIX TPEYIOJBHMKOB M MHOMKeCTBa NpsH-
MOVTOJIBHBIX TPEYTOJNBHUKOB?

904. IIpounnarweTpupyiiTe ¢ TOMOIIBK KPYroB Diaepa COOTHOIIEHHE
MOV MHOMKeCTROM N HATYVPATBHLIX YHCEN, MHOMKeCTRoM Z Tie-
JBIX YHCell, MHOMeCTBOM @ panHoHANBHBIX dncel. Haiinure mepe-
cedeHHe W 00BeIHEeHHEe:!

A) MHOXKECTBAa HATYPAJLHBIX M MHOMECTBA IEJBIX YUCe,

ﬁ} MHOMECTEA HEJbBIX H MHOMECTEA PAIHOHAJBHBIX YHCEJ;

B) MHOKecTBa PAIIHOHAJEBHEIX H MHOMKEeCTBA HDPAIHOHAJIBHEIX YH-
ceJl.

905. IIpomnweTpHpVHTE ¢ MOMOLILIO KPYIroB JijIepa cOOTHOLIeHHe Mex Iy
MHOMECTBOM 4MCes], KPATHBIX 4, 1 MHOMECTBOM 4HCEel, KPATHBIX o.
KRawroe mmoscecTBo W3o0pariacT obMad YacTh d2THX KpPYTor?

906. (/Tna padomer 6 napax.) IIpounniocTpupyiiTe ¢ TOMOIILIO KPYTOB
Diilepa COOTHOINEHHE MEKIV MHOMecTBaMH A um B u “rainure Tel
pecedeHye B 00beIHMHEHME 3THX MHOMKECTB, €CJIM:

aterial100

a) A — MHOMecCcTBO HeJBIX UHcel, KpaTHBIX 3, B — MHOMKecTEO
LelblX 4YMCeJ, KPATHBIX D}
0) A — MHOMECTBO IEARIX YHCEJ, KPATHBIX 3, B — MHOKECTBO

IIeJBIX YHCeN, KpaTHBIX 1.

1) Pacupegenure, KT0O BbILIOJHAET 3aJAaHMA JJd CJAYYad a), a HTo —
OIS caydada §), I BRIDOJHHATE UX.

2) IlpoeepbTe ApYT ¥ Apyra, BepHO JH BHIOOJHEeH PHCYHOE H Opa-
BHJILHO JM HAHIEHbI IIepeceudeHHEe 1 00belUHeHue MHOMEeCTE A u B.
3) HeopaenTre ommbKH, ecaw OHH JONVIIEHE.

907. Haligure mepecedenne W OOLEAWHEHHE MHOMKeCTB X W Y, eciam:

a) X — MHOMKECTRO TPOCTBHIX UHCEeJ, Y — MHOMECTBO COCTABHEBIX
yuce;
6) X — MHOKECTBO MEJLIX 9HCEeT, KPATHRIX J, Y — MHOMKECTRO

IIeJBIX THCeJd, KpaTHBIX 10.

908. HorazaTs, 9To (PYVHEEIHA, 3agaHHAS (HOPMYION
i = (= 8) —(0+8)"

ABJIHAETCHA NIPHA MO NpoONnoOpIHOHAJIBHOCTBHD.
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909. Pemnre ypaBHeHHe
1 6—x 1

2-x  3¢2-12 x-2°

1-

910. B omimom ¢epMepcrKoM XO03AHCTRe Daarojapsd TPUMCHCHHI) TOBBIX
TeXHOJOTHH VIAI0Cch IMOJVIUHTE IpednxH Ha 2 Il ¢ reKTapa GoJabIie,
yeM B Apyrosm. B pesyiabTaTe OKA3AIOCH, YTO B HEpPBOM XO3HHCTEBE
coGpanmm 180 11 rpeuwx®, a Bo BTOpoM — Toanko 160 1, XoTa RO
BTOpPOM Xo03AMcTBe IoJ Ipeduxy ObLI0 oTBeleHO Ha 1 ra Gonasmre.
Harxopa 0pLIa ypoOMKalHOCTh IPEYHMXH B KAMIOM X03HAMHcTBe?

38. YMcnoBbie NPOMEeXyTKW

M3pecTHO, YTO MHOMKECTBO JeHCTBHTENBHBIX uHces oOpasoBaHO pa-
IIMOHAJIBHBIMHA M HMpPpAaIlMOHAJBHBIMH YmciaaMu., Mekay MHOMKeCTBOM Jieii-
CTBHTEJBHBIX HHCEeJI H MHOKEeCTBOM TOYeK Ha KOOPAMHATHOH MIPAMOH
CYVIIECTBYET S3AUMNO OOMOIHAYMHOE COOMESEMCMEUe. KaMIoH ToUKe KO-
OPAMHATHOH LPHAMON COOTBETCTBYET HEHOTOPOe JeHCTBUTE/IbLHOE UYHCJI0;
M HA0DOPOT, Kamaoe AeHCTBUTEJLHOS HHCI0 MOMKHO H300paZHThE TOYKOI
Ha KOOPJMHATHOH npamoil. B 7 KiIacce paccMaTpHBAIHMCE HEKOTOPLIE “MH-
CJIOEBIE [IPOMERYTKH: OTHEPLITHIA M 3AaMEHYTBIA JYV4M, OTPE30H, UHTepBaL

U TMOJAYHHTEPBAA. BygeM Temeph HASRIBATEL BaMKHYTEIH JIyY TPOeTS artom/

CJAOBBIM JIVHOM, & OTKPBITHIH JyY — OTKPBITEIM YHCIOBRIM Jyuom. Ilpm
SAJAHKMH YHCIOBBIX LPOMEHYTHOE MCIIOJLAVIOT KIK HEPABEHCTBA, TAK M
CIIeNUAILHBIE ODO3HAYUEHIIS.

0do3HaYeEHA YHCIOBEIX NPOMEHKYTKOB, HX HasBaHHA WM H200paskeHHA
HA KOODAMHATHON IPAMOM IIOKA3aHbL B Tadiuue.

aa ispaﬂﬁeeﬁi;r:;?{;mﬁ SOGHTTITRNE X RESRARNC I{Hcﬁii::‘ipaums;g; Ka
i MHCI0BOTO MPOMEKYTKA FORBREFLIA.
MPOMEXRYTOK HA KOOPAMHATHOH NpAMOM
a % x = b [ B] — umcnosoil or-
PE3OK A b -
@ < x = h {er; B) — wETEpRAT -
a b
a=x=h [a; &) — DONVHHTEPBAT
a b
a < x = b {a; b] — monyuHTEpBAT
a b

12. HepaseHcTBa ¢ 0OOHOW NepemMeHHOrn W X CUCTEMbI
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Il podoanxcenue

HepasencTBo Hzobpaxenne
p : " Obo3HaveHnne W Ha3BaAHHE P
0Iee YHUCI0BO HHCJTOBOTO [MPOMEes a
SAJERIOLIN YHCJIOBOTO MPOMeXYTKA i P = e =
NpPOMEYTOK HA KOOPAWHATHOH TPAMOM
X F [eh; +9¢) — umCeTOBOH Jvd l :
a
x> a (a; +90) — OTKPHITHIH | _
YUCA0BOM JIyy ; =
x = a (—20; a] — umemoroi s
Oy b
o ol {(—>2; @) — OTKPLITLIH ! -
UMCIAOBOIT Iy i

M3 Ttabauubl BHJIHO, YTO B CcJy4Yae, e€cJH IpaHMYHAad TOYKA BXOJHUT
B 4HMCJI0BOH TPOMEKYTOK (HepaBeHCTBO HECTpOTroe), CTABHUTCH KBaJpaT-

Had cKoDKa, B NPOTHBHOM ciydae (HepaBeHCTBO CTporoe) — KpyrJas.
Kpyrias ckobka cTaBUTCH TAKIKe NPH HCIOJIb30BAHMM 3HAKOB —00 | +00
(unTaerca ¢MHMHYC DECKOHEYHOCTBb? M «IIJHOC DECKOHEYHOCTH® ).

MHo¥ecTBO BceX AeHCTBHTENLHEBIX uHcen Haobpaykaercs BceH KO-
opAMHATHON npsamoii. Ero HassiBawT 4MCIIOBON NPAMON M:@BOaHARAI)Tateriallo0
TaK: (—oo; +o9),

PaceMoTpuM npuMepsl HaXOXKJIeHHA oDbeJMHEeHUsA UM IepeceuyeHUd
YHUCJIOBBIX NPOMEKYTKOB.

IMMIpumep 1. Haipém mepecedernne m o0beJHHEHHWE YHCJIOBBIX TPOME-
#EyTrOB [1; 5] u [3; 7] (pme. 37).

» Mmeem
. [1; 5] N [3; 7] = [3; 5);
—t—— ——t ———»- -
1 3 5 7 [1; 8J VU [3; T] =[1; 7). <
Puc. 37 Mpumep 2. Haliném mepeceyenve W 00he-
' JHHeHHe YHCIOBBIX INIpPOMeXyTHOB [—4; +oo)
u [3; +o°) (puc. 38).
i > » Mmeem
= 8 [-4; +00) N [3; +0) = [3; +0);
pue. 38 [-4; +00) U [3; +00) = [~4; +00), <
[ | 3aMeTHM, UTO eCJH YHCJI0OBhEIE IPOMEKYTKH He
1 4 7 UMeT OoDIUX 3JIEMEeHTOB, TO MX MepecedyeHm-
eM ABJIAeTCA NycToe MHO;KecTBo. Hampuwmep,
Puc. 39 [1; 4] N [T7; +o0) = @ (puc. 39).

ILELERNE HepaseHcTea
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C.TI'E,I[FET HMETHh TAKXEe B BHAY, 4TO 00'b-
elIHHeHHNe YHCJIOBEIX IIPDOMEeXYTHOB He BCerja _l—l__l—.l_p-

NpeAcTABJAAET CODOM YNCJAOBOH NPOMEXRYTOK. 0 4 6 10
Hanpmumep, muoxectBo [0; 4] U [6; 10] =He
ABJNAETCA YHCJOBEIM npoMerxyTroMm (puc. 40). Puc. 40

ynpaxHexus

911. MzobpazuTe HA KOOPAMHATHOH NPAMOI NPOMEKYTOK M HA30BHUTE €ro:

a) [-2; 4]; r) (—4; 0); x) (—oo; 4);
B) (—3; 3) ) (3; +oo); 3) (—oo; —1);
B) [0; 3]; e) |2; +o2); u) (—o9; +o0).
912. NaobpasnTe HAa KOOPAWHATHON NMPAMON NMPOMEKYTOK M HASOBHTE €ro:
a) (3; T); B) (—°2; b); A) (—oo; 3];
6) [1; 6]; r) [12; +00); e) (15; +09).

913. IlazoerTe OpoMeKVTEHM, H300pa:KOeHHBIe Ha pHcvHEe 41, m obo-
3HAUYbLTEe HX.

i 6 = 7 CxadaH ¢ vk.com/material100
6) )
l . —l >
e | %
Puc. 41

914, MzobpasvTe Ha KOOPAWHATHOW NMpPAMON MHOMKCCTRO THCC, YIOBICT-
BOPAKMIHX HEPABEHCTBY!

a) x = —2; B) x > 8; a) x = 0,3;
6) x = 3; r) x < —5h; e) x = —8,1.

15. Mzo0pasuTe Ha KOOPIAHHATHON OPAMOH MHOMECTBO 4HCEN, VIOBIEeT-
BOPAKIIHX JBOHHOMY HepPaBeHCTBY:

a) —1,5 < x < 4; B) —5%::5:—3%;
b) =2 = 138" ) 2= E bl
916. a) llpunagnesint au warepsaay (—4; 6,9) uucao:
-3; —5; 5; 6,5; -3,9; —4,17

6) IIpunagnesxnr aum yuciaosomy orpesry [—8; —5] uuncao:
~9; -8; —0,05 -0 —b; —7(,00
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917. Kagme u3 uncen —1,6; —1,5; —1; 0; 3; 5,1; 6,5 npuHagaeRaT npo-
MeKYTRY:

a) [-1,5; 6,5]; 6) (3; +oo); B) (—00; —1]?

918. IIpugagne:xuT a1 uHTepBaay (1,5; 2,4) umeno:

a) V2; 6) v3; B) V5; r) V6?7

919. VramuTe Bce apobm BHIA , roe ¢ € N, OpUHALICKAIIHE TIPO-

g|s

(1. 1
MEKYTKY | o) =|.

920, Kakie meable YHCIa ODPHHAAICKAT DPOMEEVTRY:
a) (—4; 3); 6) [-3; 5]?

921. KakHe meable YHCNIa OpHHALIeKAT OPOMEXEVTEY:
a) [0; 8]; B) (—3; 3); B) (—9; 2); r) (—4; 917

922. ¥YramuTe HaHOOABIIee HeNIoe YHUCIIO, OIPHHALIeHAlee IPOMEKVTRY:
a) [-12; -9]; o) [=1; 1T) B) (—o°; 31]; r) (—°°; 8).

923. Ilpunagnexur A npomMe:xkyrey (—o¢; 2) umcno 1,987 Veamure
OBA 4Hcaa, Doaeimmue 1,98, OpUHAAIEIKAIINE DTOMY ETROMEHRYTHYmateral100
Mo:xgo nu HaliTym HauboJbIIee YHCJIO0, OpPHHAIIeRAIIee STOMY
npome:yTEy? CyliecTByeT JIM B 3TOM HPOMEHYTHE HAMMEHbIIee
qHuCIT0?

924. Hcnoonesyd KOODIMHATHVIO IPAMYVIO, HAHIHTe IepeceueHHe IpoMe-

HYTHOB
a) (1; 8) u (5; 10); B) (H; +20) m (7; +0o0);
B) [-4; 4] u [-6; 6]; r) {(—=9; 10) u (—=9; 6).

925. CKOJIBKO DIelXbIX 4YHceN IPHHALIEHKHT IepecedeHHIO HHTepPBAJIOR
(—3,9; 2) u (—4,3; 1)? Bribepure BepHblil OTEET:
1. Tpn 2. Hersipe 3. Ilars 4. IllecTs

926. IToxa:EuTe AVroil HE KOOPAMHATHOH OpaMOil 00BeIHMHEHHE ITPOMe-

IRYTHOB:
a) [-7; 0] u [-3; 5]; B) (~°0; 4) u (10; +o0);
6) (—4; 1) m (10; 12); r) [3; +20) w (8; +00).

927. Henonbsys KOOPAHHATHVIO LHPAMYI, HAHAMTE HHepeceugeHHe H 00b-
EIMHEHUE TTPOMERYVTKOB!

a) (—3; +2c) m (4; +o9); B} (—29; 6) u (—29; 9);
6) (—oc; 2) m [0; +oo); r) [1; 5] u [0; 8].
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928. Yupocrure phipasieHie:

e g HE bZ 4
2
X . a
) =k 6) i

929, JlokaKHUTe HepaBeHCTBO a° + 5 = 2a.

930. Tlacca:kup mpoexan B noesae 120 KM W BRepnyJcs ¢ 0oOpaTHRIM TO-
e3J0M, OPOXOJANIHM B Uac Ha D KM Douslze. OnpeiennuTe CKOPOCTE
Eaxajoro moesna, ecjl HIBeCcTHO, 4TO HA Uﬁpa’l‘}[]’ﬂﬁ IIYTE OH 38TPDE-
T "a 200 MWH MCHLITE,

3x—1

x—2

931. llpu xakomM x sHavyeHue VHKUMH, 381aHHOE dopMmyiod Y =

¥

pasao —17?

39. PeweHne HepaBeHCTB
C OAHOM NepeMeHHOW

CrauaH ¢ vk.com/material100

Hepapederso dx — 11 > 5 npu OJHHX 3HAYEHMAX [IEPEMEHHOH X
o0pamaeTes B BEPHOE YHCJIOBOE HEPABEHCTRBO, 4 OPHM APVIHX HET.

Hanopumep, eclid BMeCTO X HOJCTABHTL YHCA0 4, TO OOJXYUHMTCA Bep-
HOe HepapeHeTso o * 4 — 11 > 3, a ecial BMeCTO X IIOACTABHUTE YMCJIO
2, TO MOAYYHUTCH HepaBeHcTro o - 2 — 11 = 3, KoTOopoe wWe ARTdgcTCA
BEPHBIM.

I'oBopsaT, uro umcno 4 aABIAETCH pewleHueMm HEPABCHC I8 DX —
— 11 = 3 WI¥ yIOBJICTROPACT 2TOMY HeparencTBy. HeTpyamo mpoBepuTh,
YTO pelleHHAMH HepaBeHCTBa ABJIAOTCA, HampHMep, umeaa 100, 180,
1000. Yucna 2; 0,5: —5 He ABIAKOTCH pPelIeHMAMH 3TON0 HEePABEHCTEA.

Pemenwem mepaBeHncTRa ¢ OJN0H mepe-
MCHHOH HMasLIBACTCHd 3Mavernye TIepeMeHHoH, KOTopoe obpariacT
ero B BepHOe YUC/IOBOe HepaBeHCTEBO.

PEI.[IH'Th HEPABEHCTBO — 3HA4YMUT HEliiTH BCEe ero IJEI_IIE'HHH HJIHA 00
KasaTb, 4UTO pemIeHHH HeT.

HepapeHcTBa, MMEOIIHe OJHU W Te JKe pellleHN#dA, Ha3bIBAWOTCA PAE-
HOCUAbBHBIMU . HEPHBEHCTBH, He HMEHMITHE pE[IIEHHI.:I, TAKMEe CUHTART
PABHOCHJIBHBEIMH.

IIpu pemieHMM HepPABEHCTEB HCHOJIB3VIOTCH CJIeVIOIHEe CBOMCTRA:
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1) Ecaim m3 0oAHOH dYACTH HePaBeHCTBA IIepeHecTH B JAPYIVIO
caaraeMoe ¢ NpPOTHBOMOJIOMHEIM 3HAKOM, TO NOJYYHUTCA paB-
HOCHJIBHOE eMy HepaBeHCTBO.

2) Ecin obe uacTH HepaBeHCTBA YMHOMKHTE MJIHM pasjieIMThL Ha
OJHO M TO e INOJOMKHUTEeNbHOE YHCJI0, TO NOJYYMTCH PABHO-
CHJIBHOE eMy HepaBeHCTBO;

ecan o0e YACTH HepPAaBeHCTBA VMHOMKHTE HJIH pasfeJndThs Ha
OJHO U TO e OTpHIATEe/IbHOE YHCJI0, M3MEHMB NpPH 3TOM 3HAK
HEPABEHCTBA HA MPOTHBOIOJJOMKHBIH, TO NOJYYHTCHA PABHOCHJIb-
HOe eMy HepaBeHCTBO.

Hanpumep, HepaBeHCTBO

18 + 6020 (1)
PaBHOCHJIBHO HEPABEHCTBY
6x = —18, (2)
a HepapeHcTBO O6x > —18 paBHOCHILHO HepaBeHCTBY x = —Jd.

YKasagHBIe CBOICTBA HEpPaBeHCTB MOJKHO J0KasaTh, OIMHpasAchk Ha
CBOMCTBA YMCJIOBREIX HEPABEHCTB.

Horkaxem, HanpuMep, 9TO pPaBHOCHJIbHBEI HepaBeHcTBa (1) m (2).
ITycTs HexOTOpPOE YHCITO @ SABAACTCA PCIMEAWeM HepaBeHeTBazA b ®o@naterialioo
o0palljaeT ero B BepHOe YHCJIOBOe HepabBeHcTBo 18 + 6a > 0. IIpubaeus
K (}ﬁEI/IM HACTHAM 3TOIO HEI]HBHH[!TBH. e B CA ) —18, IMOJIYVYHHEM BEPHOE HEPDA-
BeHCTBO 18 + 6 — 18 = 0 — 18, 7. e. 6a > —18, a aT0 03HAYAET, UTO
YHCJI0 @& ABIAeTcHd pelleHHeM HepabBeHcTEa (2).

Me1 IIOKA3AJTIH, YTO Ha:xRJgose [}HHIEHHE HepPpaBEHCTEA {1) SABJLIAETC
pelieHHeM HepaBeHcTBa (2). AHaMOormyHO JoKadblBaeTcd, HUTO HamJoe
pelieHde HepapeHcTea (2) caviEHT pelleHHeM HepabgeHceTba (1). Takum
obpazom, HepaseHeTBA (1) M (2) MMeT OJHM H Te Ke PEHIEHHS, T. €.
ABIAIOTCA PARHOCHJILHBIMI.

IlopobHBIMHM paccy:KIeHHAMH VCTAHABIHBAETCA CIPABEIIHMBOCTD
[]ﬁ{]HX CEBOIICTE HEPABEHCTE B (}ﬁIlIE‘M BHOE.

IlpuBemeémM ODpHMephl pellleHUA HepaBeHCTE.

Mpumep 1. Pemum neparencrro 16x = 13x + 435,

» Ilepenecém caaraemoe 13X ¢ OPOTHBOIMOJIOMAHBIM 3HAKOM B JEBYIO
JacTh HepaBeHCTBA:

16x — 153x = 45.
I[Tpueeném nopobHBIE YJIEHBI:
3x > 45.
Paszgenum obe yacTH HepaBeHCTBA HA 3:
x >10,
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MHoKecTBO pelleHniH HepaBeHCTBa COCTO- |
UT U3 BcexX umcena, Gonsmmux 15. 91o MHO- 15
FecTBO npejacraBiader coboil OTKPBITHIN
yucaoBoil ayd (195; +0°), naobpa:keHHBIN  Puc. 42
Ha pHCYHEKe 42.

OTBeT MOKHO 3anMCaATh B BHAE YHCIOBOro mpomesxkyrea (15; +09)
WM B BHJe HepaBeHCTBa X > 15, 3aJallmero sToT IIPOMEKYTOK. <

Y

IIpumep 2. Pemium HepagercTBo 15x — 23(x + 1) = 2x + 11.
P Packpoem ckoOKH B J1eBOHM YACTH HepaBeHCTBAa:

15x — 23x — 23 = 2x + 11.

IlepenecéM ¢ NPOTHBONOJOKHBIMH 3HAKAMH cJjaraemMoe 2x M3 mopa-
BOI YACTH HEepaABEHCTBA B JIEBYID, a ciaraemoe —23 M3 JeBOil dJacTH
B IPAaBYIO:
1bx —=2dx 2> 11 +.28,
IlpnBegem nmopoOHBIE HIeHEBI:
—10x = 34.

Pazgennm obe gacTH Ha -10, IIpH 9TOM H3MEeHHM 3HAK HeDABEHCTBA
Ha HPOTHBDHDHD}I{HBIﬁ:

x < —3,4. CrayaH ¢ vk.com/material100
MHOKeCcTBO PpemnieHHIl JAHHOTO HepaBeH- |
cTBa npeactraBadgeT coboi OTKPBITHIA Y- _34
caoBoit ayu (—o°; —3,4), mzobpasKeHHbIA '
Ha pHCYVHEKe 43. Puc. 43

OTBeT: (—o2; —3.4). <

IIpumep 4. Penium HepaBeHCTBO %—%{2.

P VYmuHOMHUM 00e YacTH HEpABEHCTBA HA HAMMEHBINNH 00U 3HaMe-
HaTeab aApobeil, BXOAAIIHX B HepaBeHCTBO, T. e. Ha uHcao 6. Ilo-

JIVIUM
x x _ .
E * 6 — E * 6 - 2 6,
2x - 3x < 12,
Orcrona
-5 < 12.
x> =12,

OrBerT: (—12; +20). <]

%
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B kammgom us PACCMOTDEHHBIX IIPHMEPOB MBI 3aMEHAJH 3ajlaH-
HOe HepaBeHCTBO PABHOCHILHEIM €MV HepaBeHCTEROM BHIA 44X = b

wiu ax < b, rue ¢ 1 b — dHeroropeie uncnaa. Hepagencersa ra-
KOr0 BUAA HASLIBAIOT AUHEUHBLMU HEPUABEHCMEUMUE ¢ OJHOU ne-
peMeHnoll.

B nmpuBeaéHHBIX NpHMepax MBI IOJYYAJIH JIHHEHHEBIE HepaBeHCTBA,
B KOTOPHIX Koa(pHUIMEeHT npH NepeMeHHOH He paseH Hynw. Momxker
CIAVIHNTBCH, YUTO NPH pPeIIeHWH HepaBeHCTBA MBI NPHAEM K JHHEHHOMY
HepaBeHcTRY BHAa O - x = b wam 0 - x < b, IlepaBeHcTBO Taxoro BHjA,
8 3HAYHT, M COOTBETCTEYIILEE MCXOJHOE HEepaBeHCTBO JHO0 He MMErT
pPEIIeHH, TUDO WX PEIeHHEeM SBASeTCS J000e Yueo,

IlIpumep 4. Pemuum HepaseHCTBO

2(x + 8) - dbx < 4 - 3x.
b HUmeem
2x + 16 — 5x =

2x - Sx + 3x <

3x

4 —
4 — 16

HPHHE,HE\'I HO,IIGﬁHHE YJIeHBI B JIPBOH YACTH HEp&BEHETBﬁ 3 l'{jEUIE‘M
pesyvisTar B Buge 0 - x: .

=+ 9 =13,

[lonyueHHOEe HepABEeHCTBO He MMeeT pelleHHi, TaK KaK IpH JobdoMm
3HAYeHHUH X OHO obDpalllaeTcA B UHCA0BOE HepakeHceTeo O < —12, He
SIBIAKINEECH BePHbIM. SHAYMT, HE HMEeT PelleHHH M PABHOCHIILHOE
eMy 3aJanuoC HCPaBCHCTRO,

OTBeT: pemennil HeT.

yopaxHenus

932. Asnsercd au pelueHueM HepaBeHersa 5y = 2(y — 1) + 6 3naue-

HHUE , PABHOE!
a) 8; 6) -2; =B) 1,5; 1) 2?
933. ¥Yramure ABa KakWx-mudo permennda mepapencTsa 2x < x + 7.

934. PeinxTe HepaBeHCTBO M H300pa3HTe MHOMKECTBO €ro pelleHHH Ha
HOOPDJAMHATHOH LPAMOM:

a)x +8 = 0 B) x + 1.6 = O

o) x — 7 < O " x — 0,4 =0,

HepaBeHcTBa



935. Pemmiure HepaBeHCTBO;

a) 3x = 15; n) 12y < 1,8; u) 0,5y = —4;
6) —4x < —16; e) 276 = 12; k) 2,5a = 0
B) —x # 1 ) —bx > 1,5; J) %x..‘r 6:

r) 11y < 33; 3) 15x < 0; M) -2y < -1,

936. Pemwure HEPDABCHCTEBD H PIH()E![}H.HHTE MHOMAECTBO €TI0 []'Ell:[{-"I-II'II{ HA

KOOPAWHATHON TPAMOH:

a) 2x = 17; n) 30x = 40; ) %x il

6) 5x > —-3; &) —15x < —2T: K) —zx <0;

B) —12x = —48; ¥) —dx = —1; a) 0,02x = —0,6;
r)y —x < —7,b; 3) 10x = —24; M) —1,8x = 36.

937. Permiure mepasercTtBo Hx + 1 = 11, Vxamure TpU KaKHUX-HUOVIL
pellleHud ATOr0 HepaBeHCTEA.

938. PemuTe HepabeHcTBO 3x — 2 < 6. Heiderca JH pedieHHeM 3TOTO

4

4 ;
HepaBeHcTBa uncao: 4; 2—; 2-7
| i

939, Périiie spasEnG: CradaH ¢ vk.com/material100
a) Tx — 2,4 < 0,4; 5 17 - x> 10 — 8x:
0) 1 — by = 3; e) 30 + dx = 18 — Ta;
B) 2x — 17 = —27; w) 64 — 6y = 1 — y;
r} 2= Fas1: %) & a8y < 21 ¥ 6.

940. Pemnure HepaBeHCTBEO M HM300PAZMTE MHOMKECTBO €ro pelleHHH Ha
KOOPAWHATHOW TPAMOM:

a) 11x — 2 = 9; A 8y — 1> -1+ 6y;
6) 2 — 3y = —4; e) 0,2x - 2 < T — 0,8x;
B) 17 — x = 11; ) 6b — 1 < 12 + Th;
rj 2= 18x = —1; 3) 16x — 34 > x + 1.

941. a) IIpu KakMX 3HaYeHHAX X JABVWIeH 2x — 1 mpHHHMaeT NOJIOEH-
Te/lbHbIE BH&'-I.E‘.HHH?
D) IIpyn Kaxkux sHadeHWAX y ABywieH 21 — 3y OpHHUMAET OTPHITA-
TeJbHBIE 3HaAUYeHUA?
B) Ilpy HAKMX 3HAYEHMHAX € ABYWIEH 5 — 3¢ UPpHHMMAET 3HAUSHMA,
Boabimue 807

942. a) Ilpy Karkux 3HAYEHMAX d 3HAUeHMHA gBvdieHa 2a — 1 menblue
T gHauenwnit gyaimena 7 — 1,2a?
D) IIpn KakWX 3HAUEHUSX p 3HAYeHHA asBydiaeHa 1,5p — 1 Gonsoie
3HaueHUH aAByaaexna 1 + 1,1p7
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943. PemmnuTe HepPaABEHCTRO:
i) b= Lyl =%+ 2 o) 4x = 12(3x — 1) — 16(x + 1);
D) dla + 8) — Ma — 1) = 12; e) a + 2 < 5(2a + 8) + 13(4 — a);
B) 4b — 1,6) — 1,2 = 66 — 1; W) by — (y +8) — 32 —y) = 2.
r) 1,7T—3(1 —m)= —(m—1,9);

944. PemmnuTe HepaBeHCTBO:
a) 42 — 3x) — (5 — x) > 11 — x;
B) 2(8 — 2) — B2 + 2} = 2
B) 1 > 1,5(4 — 2q) + 0,b6(2 — 6a);
r) 2.9(2 = y—1.0y —4) &8 — i
B oxe—2z24.Txe — 2) - 2,7(x - 1)
e) 3,2(a — 6) — 1,2a = 3(a — 8).

945. PeinxTe HepaBeHCTBO H MOKAKITE HA KOOPIHHATHOH NMpAMOH MHO-
#ecTBO ero pellleHHI: )
a) ala — 4) — a® > 12 — 6Ba: B) 5y% — Sy(y + 4) = 100;
6) (2x — 1)2x — 5x = 4x® — x; r) 6a(a — 1) — 2a(3a — 2) = 6.
946. PemnTe HepaBeHCTBO:
a) 0,2x" — 0,2(x — 6)(x + B6) > 3,6x;
6) (2x — 5) — 0,5x = (2x — 1)(2x T)—= 15;
B) (12x — 1)8x + 1) = 1 + (6x + 2)%
r) (4y — 1)% = (2y + 3}8y — 1).
947. Pemiute HEPABEHCTBO: CrauaH ¢ vk.com/material100
a) 4b(1 — 3b) — (b — 12b%) < 43; |
6) 3y" - 2y - 3yly — 6) > —2;
B) 2p(op + 2) — p(10p + 3) = 14;
r) ala — 1) — (a® + a) = 34.

948. Pemmnre HepaBeHCTRO:

2¢ _ 1. Bx-1_ 4. 18- T i
a] ? ], T') _ - 29 }K} 12 5 ﬂ"
6) > <2; n 2>22F, 3) 3(x+15)> 4;
" 24+8x o -
B) Tﬁﬂ, e) R 0; m) 6 < ?{x—l—cl).
949. PemnuTe HEepaBeHCTBO:
| 5+6x o, Yo
a) ?%ﬂ, B) 2 3; ) Tx,fﬁﬂ,
3x, 4x-11 _ 2 Ay e
6) 1<=; r) 1 <0; e) ——(x—4)=3.

950, TTpy KakWX 3HaYCHHAaX Y:

7T 2y

a) 3HadeHmsa JApobm GoJIbIlIe COOTBETCTBYIOIIMX 3HAYEHHI

-

af — o
Apodon TR

i S
HepaBeHCTEA
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4.5 2y

0) smavenma apobm T MEHBIIIe COOTBETCTBYIOIINX 3HAYeHHH
2—-3y
o0# :
AP 0’
B) 3HAUEHHUs AByHUJaeHa Y — 1 GoJBIOE COOTBETCTBVIOMMX 3HAUEHMI
ay—1
apobn y4 3
5- 2 .
r) 3HadeHus JApobwm i3 MEHBIIE COOTBETCTBYIOINHNX 3HAUYEHUH

aeyusnena 1 - 6y?

051. Peinure HepaseHCTBO!

x X - x x 2
a) 5 +<D B) T3 3 ) = <
3V _Y5o Y- g, 3% _9x <0
E)E 3}. r}y+2.=, e)4 - 0.

952, PemmuTe AepaBcHCTRO W MOKAKHTE HA KOOPAHMHATHON NMPAMON MHO-
KECTBO ero pelleHHI:

a)?wix; B) %—%%2:

0) 5—42;1 >2a; r) 2_: N % > 1. CradaH ¢ vk.com/material100
953. PermiTe HepaReHCTBO:

a) sz—i—z;x = 0 I‘)I‘—x;S zial’é :

6) L -5y >0; R R e [

B) y—zyd_l}l: e) p+%_-’?;3:}2.
954. Pemnre HEPABEHCTBO!

a) 2&2-1_3115:3_}{“ B) Exﬁ--l‘_i_x;—lgx;

6) x_2x2+3£;x41; r) ygl_ﬂy;E_y:}Z‘

955. a) IIpu rakux 3HaUYeHMAX ¢ cyMMa Ipodeii 2”'4 : 54 ”'1 ! OO M-

3
TeabHAa?
[ | 1+5b
6) Ilpn kakux sHadyeHHAXx b pasHocTes Apobeii 5~ W —;— OTpH-
mateabHa?
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956. PemmnTe HepaBeHCTRBO:
a) 31(2x - 1) — 12x = 50x; B) 3x + T >o(x 4+ 2)—(2x + 1)
2x 12x -1

6}x+4~§-::?; r)

< 4x — 3.

957. H 31T HARKIIX GJHATCHHA AN X MVyHEILITH SAITAHHAS (MOTINT .]I(]ﬁ
¥ VEEINA, i PMY
y = 2x + 13, mpunHMacT TMONORHTEILILIC 3TATCHHT; OTPHUTIATC -
Hble 3HaUeHHA?

958. Ilpu HaKHX 3HAUYEHHMSAX IEePEeMeHHOH MMeeT CMBICJ BbIPpAajdieHHe:

a) \2x —4; B) 1;53“; x) -3(1-5x);
6) 4 —6a; r) 7_;"1; e) —(6—x)?

959. Haiinure 06IacTh oupeleleHHA (PVHEIHH:

ST —1dx [i]
a _—— ﬁ = —_—,
) V=35 ) Y=

960, Haiignre:

a) maubonabkillee 1e0e 4YHCI0, VAOBIETBOPAOIIEe HEDHBEHCTB\L _ .
1,6 — (3 — 2y) < 5; CradaH ¢ Vk.com/material100

ﬁ} HaHMeHbBILIEEe Ieaoe YHCI0, YVIOBJAETBOPAIIEEe HEPABEHCTBY

8(6 — y) < 24,2 — Ty.
961. TIpn KaxkWX AATYPATLHBIX 3HAYCHHUAX 7:
a) pazsocte (2 — 2n) — (5n — 27) nonosxurensHa;
6) cymma (—27,1 + 3n) + (7,1 + bn) orpunarensHa?
962. afinnTe MHOKECTBO 3HAYECHMI @, IPH KOTOPHIX YpaBHEHHE
(@ +5)x*+4x - 20=0
He MMeeT KOpPHeH.
963. Haiinure MHOMECTBO 3HAUEHHN £, IIPDH KOTOPBIX VDABHEHUE
(k — 4)x* + 16x — 24 = 0
HMeeT ABA KOpPHA.

964. JIruna cToponkl TPAMOVIONLANEKAa 6 cvm, Kakoil mommaa OLITL JLTH-
Ha Ipyroil cToOpoHEBI, YTOOBL IIepUMeTp NpAMOYIOJIbHHEKA ObLT MeHb-
me IIepIMeTd KBajpaTa Co [:T(}p{]H{}ITI 4 [!M?

965. [Invma ocwoRan¥a TIPAMOVIONLHOTO Tmapanaenendmesa 12 am, mm-
puHa b aM. Kakoll momsEa OBITH BBRICOTA IapallelellHIena, YTODLI
ero 00bpém Obln MeHbilne 0DBEMa KyDa ¢ pebpom 9 gm?
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966, Onua us mepenaBTHBIX MacTepeknx Gepér mo 480 p. sa KuAry
u eme 630 p. 3a oopmaenve 3axaza, a aApyragd — 1o 485 p. 3a
KHUTY H 280 p. sa odopMiIeHHe zakasa. YEAKHTe HaHlMeHbIIee
YHCJA0 KHHUD, IIPH KOTOPOM 3AKA3 BRIMOJHEEe CIelaTh B IEpBOH MAa-
CTCPCKOMH.

967. 3a merme:KULIA TOoUTOBRLIH Teperon o 1000 p. B nexoTopom ropojc
fbepéTcd IMaTta 7 p. IIlc 9% OT DepeBoIHMON cyMMBI. IloceTuTens
umeer 800 p. ¥Yramxure Hanboabliee Lenoe 4ueiao pydaeil, Koropoe
O MOYKET TICPCBEeCTH,

968, TypucTel OTIPARMAMCE HA MOTOPHOH JOAKE T0 TEHeHHI0 PEeKH U
MOJHHBI BEePHYVTBCA ODpaTHO K CTOAHKE He MOo3Hee YeM Uepe3 3 |.
Ha rawroe paccrosHue MOIYT OT'bEXATh TYPHUCTbI, €CJH CHOPOCTh Te-
HeHHA peK’ 2 KM,/d9, a CKOPOCTE JIOAKH B cTOofSden Boge 18 mm/u?

969. Haiiture sHaueHwe npodu ‘_—113 nmpu x—=1- 3.
2

970. Pemmnre ypaeBHeHHe:

2 . F
-4 ¥ ¥-4 2x* -1 1
a — == : ) —— - x+-=0.
) G 2 3 ) 2 i 2
971. Pemnte rpaduuecku ypapHeHHe o — i, CkauaH ¢ vk.com/material100

X

972. MoropHaa rTomka npoinaa 30 KM I0 TedeHHIO peKH H BO2BpaTHIACH
00paTHO, 3aTpaTue HAa Bech nvThk 5 4 20 mux. Hajinure cxopocths
JOOKH B CTOSHYEH BOAE, €CJIM M3BECTHO, UTO CKOPOCTL TEHEHUS DPEKH
paBHa 3 KM/4.

40. PewweHne cuctem HepaBeHCTB
C OA4HOW nNepemMeHHOM

damawa, Typwcr Buimien ¢ Typbasnl o HATPABIACHWIO0 K CTANIINHA, pac-
nodo:keHHOH Ha paccrogHauH 20 kM. Ecnn TypHeT VBEIHUYHT CHO-
pocts HAa 1 KM/4, 1O 3a 4 4 0oH npoiiaér pacerosanue, doabiiee 20 K.
Ecai o YyMEHBITHUT CKOPOCTE #a 1 KM/4, TO Jake 3a 9 9 He YCIeeT
JoHTH 1o cramnMu. KakoeBa cKoOpocTh TypHeTa?

» Ilyers ckopocrs TypHceTa paBHa x KEM/4. Ecam typmer Oyaer maTH
¢o cropocteio (x + 1) Bm/u, 10 3a 4 u oH npoigér 4(x + 1) xm.
ITo yenosumw zagaunm 4(x + 1) = 20, Ecam Typucr OyGeT WATH CO
cKopocThIO (x — 1) KM/4, To 3a & 4 oH mpoiger o(x — 1) kM. Ilo
yearoBuio 3agauu d(x — 1) <= 20.
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Tpebyerca HaliTH Te 3HAYEHHWA X, IPHA KOTOPBIX BEDHO KaK HepaBeH-
cTeo Hx + 1) = 20, raxk m HepapeHcTBO ol{x — 1) =X 20, T. e, HalTH
obluue pelueHMA 3THX HepapeHers., B rarkux caydadsx rosBopsT, 4To
HAJ0 PEIIHTH CHCTEMY HEePaAREHCTB, W HCHOMBIVIOT 3AMHCE

[4(x 4+ 1) = 20
15(x — 1) = 20.

SamMeHuB KaxxJgoe HepaBeHCTBO CHCTEeMEBI PABHOCHJBHBIM €MY Hepa-
BEHCTEOM, IIOJMYYHM CHCTEMY

[x> 4,
1.!‘ < O

3HAYNT, 3HAUYEHHE X JOJIKHO YAOBJETBOPATE VCJIOBHK 4 < x < 5.
OTreT: cropocTh TypHucTa OoMLIMe 4 KM/9, 70 MEHLITE 5 KM/,

Pentennem cHcTeMEI HEPEB‘EI—ICTB ¢ ong-
HOH HEPEMEHH{)H Ha3bIBaAeTCH sSHaTeHHe HEDEMEHHGH opiH HoO-
TOPOM BEPHO HEAXMAOE M3 HepabBeHCTE CHCTEeMbI.

PemuTs cucremy — 3HAYWMT HAHTH BCe €€ pellIeHMA HJH JOKA3aTh,
4YTO pelleHHid HeT.

CxadaH ¢ vk.com/material100
IIpumep 1. Pemium cucreMy HepapeHCTB
[2x-1>6,
|6—8x>-18.
P Hmeem
{Ex =,
-3¢ > -18.
Orcoga
x> 3,5,
x<6.

PemienmaMM cHCTEMBl ABAAKTCA 3HaYeHHMA X, VAOBJETBOPAOIIHE
KamJI0My H3 HepaBeHCTB X > 3,0 H x < 6. Hzobpasne Ha KoOpAH-
HATHON NpAMOIl MHOMKECTBO YHCesl, VAOBJIETBOPAKINNX HepaBeHCTBY
3,9, H MHOMKECTBO 4YHCE], VIOBISTBODPAOIINX HEepPaBeHCTBY
x <= 6 (puc. 44), maiigém, yTo 0ba HEPABEHCTBA BepPHEI IpH 3,5 << x << 6,
Muo:ecTBOM pellleHHH CHCTeMBl ABRIdeTcd HHTepeRal (3,5: 6).

he
L

3,5

Y

& -

Puc. 44
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OrBer MOMHO 3amHcaTs B BHAe HHTepBana (3,5; 6) mam B BHAe
ITBOHMHOTO HepaBeHCTEBa 3,0 < x < 0, 3amamodierc sToT HHTepEald. <

MDpumep 2. PemuM cHCTEMY HEPABEHCTE

[3x—2>25,
11-x<0.

» Hmeem
{317 > 27, {x >0,

-x < —1; x>1.

HazobpasuMm HA KOOpPAWMHATHOH NpAMOH MHOMKECTBA pelleHHH Kaykjao-
ro M3 NnoJaydeHHBIX HepaseHcTB (puc. 45).

&

1

Y

G

Puc. 45

Ob6a HepaBeHCTBAa BepHBI nNpu x = 9. OTBeT MOKHO 3alIMcaThk B BHAE
HEPABEHCTBA X = 9 MiIu B BUJE OTKPBITOr0 YMCJAOBOro ayusa (9; +oo),
3a/TARACMOTO DTHM HOPABCTICTBOM, <
CrauaH ¢ vk.com/material100

IIpumep 4. Penmum cHeTeMy HepapBeHCTB

2_ xX }01
0,261 <
» Hmeem I[—x} 2. <2,
10,2x < 1; x < bB.

Hcnonb3ya KOOPAMHATHYIO NPAMYIO, Haigém o0iue peleHud Hepa-
BeHCTB X <~ 2 m x <7 D, T. e. IepecevueHHe MHOMKECTB HX pPelleHHI

{(puc. 46).

2 5

Puc. 46

Mgbl BHAMM, YTO lepecedyeHHMe STHX MHOMKECTE COCTOHT M3 4YHCce,
VAOBJETBOPAOIINX VCJIOBHIO X < 2, T. e. npeacrasiaser coboil or-
KPBITBIH 9HCJIOBOH Jyu (—29; 2).

Orser: (—20; 2), <
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IIpumep 4. Permium cucreMy HepaBeHCTB
1-5x>11,
6x—18> 0.

» Hwmeem
{—51'}10, fxx-2,

6x >18; |x>3.

Hcnonsaya KoopAHHATHYIO npaMyio (puc. 47), HaligeM, 4T0 MHOKe-
CTBO 4YMCeJl, VIOBIETBOPAKWIINX HEPABEHCTBY X < —2, U MHOMECTBO YH-
ceJi, VAOBJETBOPAIINX HEPABEHCTBY X > 3, He MMEIT O0IIHX 3JIeMeH-
TOB, T. €. HX mnepecedueHue nycro. JlaHHadg cHcTeMa HepaBeHCTB He
MMeeT perneHn.

-2
Puc. 47
OTeeT: pemeHHH HeET. <

P —
3

IlIpumep 5. Pemunm nBOHHOE HEPABEHCTBO
=l o Py B

» JlBoiiHOe HepaBeHCTBO NMpeAcTaBAAeT cobDoH HMHYIO 3aINCh CHCTEMEI
HepaBeHCTB

3+2x>-1, CxauaH ¢ vk.com/material100
3+ 2x < 3.

Pemne ee, Hangem, 4To ob0a HepaBeHCTBA BepHBI NIPH

-2 < x < 0.
B sToM nmpumepe zamuck yA0OHO BeCTH ¢ IMOMONIIBLIO JBONHBIX Hepa-
BEHCTB:
-1 <3+ 2x < 3,
-4 < 2x < 0,
-2 < x < (.

Qreer: (—2; 0). <

YnpaxHexus

973. Aensiercs a1 yMci0 8 pPelleHHEM CHCTEMbBl HEPABEHCTE!

) 6x—-1>x, ) Tx <bx +7T, ) 8x +4<20,
) N4x - 32 < 3x; 3x—1>5— x; 5118 2x >-17
974. Kakne ua umcen —2, 0, 5, 6 gpadAoTca pellleHHAMH CHCTeMEI He-
pPaBeHCTE 3x — 22 <0,
2x—-1:>3?
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975. Penmmure cHcTeMy HepPaBeHCTB:

) x>17, 8) Jx>0, } x>-1,
%5125 | x < 6; x<3;
], x <—-3,b, [x} 3,

6) {x <h; r) {x >8; % 1.1:&? 20.

976. Peniure cucTeMy HepapeHCTE:

a) 12x-12>0, B}jax—1n{n,
3x>9; |2x> 0;

5) [4y <-4, ) 6y =42,
5-y>0; l4y+12 <o.

977. PelnliTe cHcTeMy HepaBeHCTE H VHEAXHTE HeCKOJLKO YHCcell, ABaA-
HIIUXCH 88 pPelIeHAMM:

) x-0,8>0, ) 1>3x,
-5x<10; 5x—1>0;
5) [2 - x<0, ) flﬂx <2, CrauaH ¢ vk.com/material100
|x -4 <o0; x> 0,1.

978. Pemunre cucreMy HepaBEHCTH!

2) [0,4x -1 =0, 2) 0,3x >4,
12,3x >4,6; 0.2x +1<6;
) (0,72 ~2,1<0, gx—lﬂiﬂ,
) 12 2 r)
|3x>1; 3x£1%.

979. Pemtute cucTeMy HEPABEHCTE!
—

o (06247250, )szx{&
5,222.6x; E 1%x}0,
1.6x4+4.5<0, [Zx—ﬁ,ﬁe:{l,

6) 11,51, D {Le<-1
0 3
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980.

981.

982.

983.

984.

985.

PermmmiiTe cwcTemMy HepaBelCcTR:

[22-1<1,4—x, 17x—2512% ~1

a) 18x— 2> x— 4; ) 18-9x=1—ux;

5) [5x+6<x, ) [25-6x<4+x,
18x+12< x4+ 17; : 182 +7.7 >1 +4x.

Pemuare CHOTEMY HH}']HB(—!H(!TB:

l 57— Tx> 8x -2, 5) 102 =T32322-L2;
22x—1<2x+4T; 81 +11z =21 + z;

&) l-12y<3y+1, ) Jxﬁ +6.2x 12 -1,8x,

12— 6y >4+ 4y; 12 —x 23,5 —2x.

VYEakHTe JOOYCTHMEIE 3HAUeHHA IlepeMeHHOMH:
a) JB—Ex—I—Jl—x; B) \/ﬁ—x—\/&x—g;

6) vx —{Bx—1; r) 2x+ 2+ .6 —4x.

HatinnTe obmacTs onpefcnendd PYHKITHAN:

x— 2
a) y— —— : 6) y—

Jx+6—\2x -5

(5]
JEx—i—V'r.;w 1

CrauaH ¢ vk.com/material100

Peminre cucremy HepaBeHCTB:

) [B(x — 2)—x = 2, 5) {-“'7x+3;s 5(x —4)+1,
l-8(x-1)<-2; dx +1<43 -3 +x);

y 29~ (y—-4)<6, 0 [3(2-3p)— 23~ 2p) > p,

y>3QRy-1)+18; 16 <p?— p@ - 8).

Pemure cucremMy HepaBeHCTB:

¥ J2({x—1)—8(x—2) < x,
16x -3 <17 —(x —5);

6) 3,3-3(1,2- 5x) > 0,6(10x + 1),
1,6 —4,5(4x—1)<2x +26,1;

5 2,8(1-a)—1,8(6 —a) <3,

8 —4(2 - 5a)> —(5a + 6);

x—1)—(F-10)=1-6x,
A=(x-15)<b6-4x,

Ny
N
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986.

987.

968.

989.

990.

991.

PemwTe cucTemMy HEPaBCHCTR W VHEAMHTE BCe TICABIC WHCTA, KOTO-
phle ABJIAIOTCA €€ PeIleHHAMI:

a) 3—2a <13,
2a<1T7;

6) {12 —6x =0,

3x+1< 26— x;

Haitnure nensle pelieHMH CHCTEMbl HEPABEHCTE:

[y= 0,
A \7,2- y>4;

6) 12a - 37 =0,
6a <42;

[2- 6y <14,
B) =21-5y
_f3 —4x <15,
) 11-2x> 0.
6— 4b = 0,
) 18 -1>0;

{B—ISx-:U,
1

0,2-0,1x >0.

Penmirte CHCTEeMY HePDABEHCTEB.

[2,5a -0,5(8 —a) <a +1,6,

1,520 — 1) - 2a <a +2,9;

[0,7(5a + 1) 0,5(1+ a) < 3a,

°) 2a—(a-1,7)>6,T.

Penrure CHCTerMY HepapBeHCTE!

I
) _‘E+ Z{ 7,
1—-%}0;
yﬁu '1:}1‘
2
6) <

B) -

r)

Peuiure cucreMy HepaBeHCTH!

xr-1 xr—3

a) | 2 -3
13.-1:—1}0_
2 L]
'3.1"r1{_.L
6) { 2
X
Z-1<x:
9

<2,

B)

r)

r'sz l_x<2,

2r -3 >1;

Ep—'ﬂ—r‘?} 4,
[}

4-Y 1>y,

5+ -az2a,

LI B 5—415{: sl

PemnTe gBOIHOE HEPABEHCTBO!
a) -8 < 2x -1 < 8;
B) =18 5= peas s

§ 12

=

HepaeeHCcTB

pat |

B) 2 <6 — 2y < 5;
) -1 < by + 4 < 19.

¢ O0RON IIL—";:I-f_-'r;‘-E-.'-—.'HIJL:‘- n X GG

CrxauaH ¢ vk.com/material100

remMbl
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992, PemmuTe ABOHHOE HEPAREHCTRBO H YKAJKHTE TPH YNG4, ARITIOITHECH
ero pelieHHAMH:

a) —6,5< =22 < 20,5; ) B B

<0;

6) -1<:4%g5; r) -25< 3%1,5.

993. PemruTe IBOWHOE HEPABEHCTBO!

a) -1 < 15x + 14 < 44; B) =1,2<1 -2y < 2,4
6-a 4x -1
3

6) 1< < 1; r) 2< < 0.

994. a) IIpu KEKWUX i SHAYEHHN IBVYIEHA 3y — O OPUHALIEKAT IPOMEe-
EYTRY (—1; 1)7

6) Ilpn kakux b 3Havennsa apobn
[-2; 1]7

NPUHALJIEHKAT TPOMEKYTRY

995. [Ipy HAKMX SHAYEHUAX (@ YPABHEHUE
X +2x+a*-4=0

HMeeT JABA KOPHA, NPHHAAJEKAIINE IIPOMEKYTKY (_ﬁ&xg)a‘{mvk.mm.-‘ma'{e.rialmﬂ

xP — 6bx + 9 - 16 =0
HMeeT OJBA OTPHIIATE/IBEHBIX RDDHH?

997. PeioliTe cHCcTeMY HepaBeHCTE:

[x} 8, "y{—l, m >9, g<6,
a) 1x>17, 6) 1y <-b, B) 1m >10, r) 4 <H,
lx}—ﬁl; ly<4; m <12; g<1.
998. PemuTe cHCcTEMY HEpPABEHCTB:
x—4<8, 2x—-1<x+3,
a) 12x+5<13, 0) 15x=1=06—28x;
3—x>1; x— 5< 0.

999. PemmnTe cHcTeMy HepaBeHCTB:

J3—2a{13, 6-4a<2, jﬁa—B}‘?’,
a) sa—1>0, 6) 6 —a=>2, B) 14 —a <=3,
lﬁa—BﬁcD; 3a—1<8; ]2—3{1 >10.

MELERVE HepaseHcTBa



1000, ¥xaxHTe JOOVCTHMEIe 3HAYCHHA TepeMeHHOH:
,.EE 25x 1 4x
&) = B8) ———; B) ———.
6 J5x— 11 [z 27
1001. HaiiauTe Bce HaTYpalbHBIe 3HAYeHHMA 1, IPH KOTOPBIX 3HadYeHHe

9n° | 12n | 12 _
npobu . — HATYPAIbBHOE YMCIIO.

1002, a) BelpasuTe IepeMeHHVIO t depe3 S u a, ecau S =%ah.

6) BeipaszuTe nepeMeHHYIO p 4epe3 § WU M, ecJH i:ﬂ,ﬁm.

i~

1.2
B) BripasuTe nepeMeHHyI0 { Uepes § M @, ec/IH S=% wi =0

1003. Benocunepnuer npoexan 20 KM no jopore, Beivileid B ropy, H
60 ¥xM o poBHOH MeCcTHOCTH, 3ATPATHE Ha Bech yTE 6 1. C xakoi
CKOPOCTLIO eXal BeJOCHIOeJHCT Ha HaMJIoM YUacTKe IIVTH, eCIH
M3BECTHO, YTO B I'OPY OH €XaJl CO CHOPOCThH), Ha B KM/4 MEeHbLUell,
qEeM MO POBHOH MECTHOCTH?

KOHTpONbHbLIE BONPOCHLI U 3aaHus CxauaH ¢ vk.com/material100

Y10 HaswiBaeTcH nepece4eHemMm OByxX MHOXecTB? Uﬁ‘bEﬂMHEHHEM AOBYX
MHOXecCTs"?

N3obpasute Ha KOOPAWMHATHOW NPAMOI M3BECTHLIE BaM BMOLI YWMCNOBLIX
npomexyTkoe. Hazoeute v 0603HaYLTE MX.

Y10 HasbiBaeTCcs peleHnem HepaseHcTBa? HABNAETCA NW pelleHuem He-
paBeHcTBa 3x — 11 = 1 yucno 5?7 aucno 27 Y1o 3Ha4nT pelwnTe Hepa-
BEHCTBO?

Y10 HasbiBAETCH peleHrnem CUCTeMBbI HE}DHBEHCTE? AenseTcAa nn pewe-

2x +1 >3,
3x <10
peLnTs CUCTEMY HEepaBeHCTB?

HWEM CUCTEMBI HEPABEHCTB { yucno 37 yucno 5?7 H4ro 3HaumT

ﬂﬂ.ﬂ mex, Kmo xowem 3Hambs OoJbule

41. [lokazarenbCTBO HEepaBeHCTB

Oane 13 TPHUEMOB JOKA3ATEJIbCTBA HEPABEHCTB COCTOMT B TOM, 4YTO
COCTABJIANT PAa3HOCTE JeBOH H Hpﬂﬂﬂﬁ qacrein HepaBeHCTEA H IMIOKa3dkl-
BaKOT, YTO OHa COoXpaHAeT 3HaAK IIPpH JMH00BIX YEa3aHHBIX 3HaAYeHHNAX IIe-
pPEMEHHBIX. JTOT MPHEM BaM VIiKe NPUXOJAHJIOCH MPUMEHATH B MPOCTHIX
CIaOvViaax. [Tokasxem ero InNIpuMeHeHHEe HAa boJsiee CIA0HOM npuaMepe.
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Mpumep 1. Hoxakem, 4TO

2Ja+ 1> e+ Ja+ 2 opu a = 0.

b CocTaBMM pa3HOCTE JIEBOM M NpaBoil dacTeill HepaBeHCTBA M IIpe-
obpasyem ee:

2Ja+1-VJa-Ja+2=(Ja+1-Va)+(Ja+1- Ja+2).

Ina Toro 4rodLl OIEHHTH COCTABJEHHVIO Pa3HOCTh, Kaikaoe W3 BbI-
paj;eHHii, 3anncaHHBIX B CKoDKax, mnpejcTaBuM B BHjAe ApobH co
3HamMeHartesneM 1 ¥ ocBOBOAMMCA OT MPPAILHOHAJIBHOCTH B €€ UHCJIH-
Teae. lloayaum

(Je+1-Va)y+(Ja+1-Ja+2)= ”“_11_“5 + ‘*"_'1;““2 -

(Ja+ 1-a)Ja+ 1+ Ja) +{Ja+ 1- Ja+ o) Ja+rl—Ja+r2)
B Ja+1++Ja JE+l+fa+2 N

1 1
T VarliE Jerl+arz

Tak kar (QyHKUHA y=\l'r; ABJAETCHA BOapacTarwleil, HvesgA@Eaatenal100

TeJbE NepPBOi ApoOH MeHbIIE, YeM 3HAMEeHATeJbL BTOPOI, T. €. mepeas
Apobs Ooabmre BrTopoi. ClnemoBaTenbHO, PA3HOCTE JApobeill ABiaseTcH

A

MOJIOMKUTENBHOM. 3aJlaHHOE HEPABEHCTBO JOKA3AHO. <

Emé ogmH npMém A0KasaTeJbCTBA HEPABEHCTB COCTOMT B TOM, YTO-
Obl MOKAa3aTh, 4TO JAHHOE HEpaBeHCTBO CJIeJlyeT M3 JIPYIrUX HepaBeHCTB,
CIIpaBeIMBOCTE KOTOPBIX HM3BeCTHA.

IIpumep 2. Horaskem, uTO

(a® +be)(b® + ac)(c® + ab) = Ba'b’e®, ecrm a > 0, b > 0, ¢ > 0.

» Uz cooTHOIIeHNSA MEe/JY cpelHuM apupMeTHUYecKUM M CpPelHHM TIeo-
METPHYECKHM OBYVX NOWIOAHHTENbHBIX WHCEJ ClelyeT, UTO IpH VEa3aH-
HEBEIX 3HAUCHHAX NepPeMeHHEIX

2 , 2 . 2
i —;—!‘M_‘;lEr a"bc, b—lz-ar_;? '!-:’2.9!.\?1 C —;ﬂ'b; llczab.

HE‘FEMHOH’CHE 2TH HepaBeHCTEa, IIOJYVYIHM, YWTO

a2|bc_b2-ac.c2|ﬂbxﬁ [a'bic?

2 2 2
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Orcionma > ; z 2t
(a* + be)(d* + ac)(e® + ab) = Ba’b c”.

HEP&BE‘H CTBO OOKa3daHO.

B oramenpHBIX caydasx yAaéTcA AOKAa3aTh HEPABEHCTBO, HCIOJNb3YHA
HEKOTOphIe OYeBHAHBIE COOTHOIIeHHA. B KadecTBe Takux OYeBH/HBIX CO-
OTHOIIEHHWI MoryT ObITE B3ATHI, Hanpumep, takume: (1 + a)” = 1 + 2a

1 1
npu J0boM a, He pPABHOM HYJO, ﬁ{; npu ¢ = 0, \(x +2 = Jx +1

oOpH x = —1 1 T. 1.
IIpumep 3. Jlokaxem, 4T0o ABOWHOE HEPaABEHCTBO

,|l'x+1—\/;-=i;—f£{y§—,|l'x—1
v

BepHO npH dobom x = 1

b 3aMeHMM PpPAa3HOCTH ,)'x +1-+x u Jx - J* —1 cooTBReTCTBEHHO

PABHEIMM MM JApobaMH :

1
u =
Je+l+Vx  Jreg Jo-1

Torma magHoe He-

PaBeHCTBO IIPHMET BHIO

1 P 1 o 1
,Jr.w:+1+w'{; 2Jx \I'r;:—Jx—lﬂ

Tarx kax 1.|'x+1:-f~1".;.: 151 \E} JyX—=1 mpm x = 1, To

CrauaH ¢ vk.com/material100

1 1 1

< 1 1 — —
il 8l dendi i 2B

" 1

1
T. €. < < W - N
Jx+ —y"'.; 2Jx Va4 afx -1

HE]}H BEHCTBO JOKA38HO.

IIpumep 4. lHoxamem, uTo npH JawbOM HaATYpaldbHOM 711 > 1 BepHO
HepaBeHCTBO
1 n 1 1 1 1

n+l n+2+"'+2n 1+2n, 2"

p OueBHIHO, YTO IIPH JW0OO0M HATVPAJIBHOM 2 > 1 BepHBI clenyvIOOIHe
HE[]HBE‘H[:TBH:
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CrnagesiBasg TOYJIEHHO 3TH HepapeHCTEA H HpHﬁHBJ’IHH K JIEBOH H

" 1 -
npaBoy 4YacTAM NOJYYEHHOI'O HepasBeHCTBA IO 2—, ovieM HMETDb
n

1 i 1 1 1 1 1 1 1

n+1 n+ 2 st 2n 1 K 2n 2:r.+ 2;;+ Tt 2n e 20
f 1::&3
Orcrona
1 1 1 1 1
Sl ity
nl1+nI2+ +2r& 1+2rL 2
HepaseneTBo gokasaHo.
1004, JoxamHTe HepABEHCTEBO:
a)a’+ b+ 4= 2a+ b+ 1) 6) da® + b° > 4(a + b — 2).
1005. | Jokamxnure, uto ecnn x > 0 uw y = 0, To:
F 2
a) iz+i2;i+l; &) ﬁ+”—;:~x+y.
y x x U u

CrauaH ¢ vk.com/material100
1006, | Hokasxure, uro upu ¢ > 0 u b > 0 BepHO HepaBeHCTBO:
a) (a + b)ab + 16) > 16ab; 6) (a® + 4b)(4b + 25) > 80ab.

1007. oka:xuTe, 4TO:

+ b b
a) S0 ”—i—“;(‘:ﬁﬁ, ecctma >0,b>0, ¢ >0;
C a

6) (1 +adl +&6)1 +c)=24,ecina =>0,6>0,¢c>0unabc=09.

1008. HoxasxuTe, 9T0 KY0 MOIYCYMMEI JIOOBIX ABYX MOJ0HTEIBHLIX
YHCceN He IPEeBOCXOAHT HOJAVCYMMEI HX Ky00E.

Jla+ e)b+ d) = Jab + Jed,
ectma = 0,56 >0,¢c>=0,d=0,

1010. Horazxwre, uto opu a = 0, b = 0, ¢ > (0 BepHO HEepABEHCTRO

8 2 5. 3 y 4
at+b+ec a+b b4e c+a
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1011. Horamwure, uto ecnmu ¥ + y + z = 1, 1o
Jdx+1+ Jay+1+ J4z+1<5.

1012. [TowaskuTe, WwTo mpu modom ¢, DonkimeM 1, BepHo HepaRCHCTRO

f{\/a-kl—\/a—l.

1013.  BermocwnewcT paccddTaln, ¢ KaKoW CKO-
POCTBI0 OH AOJEeH eXaThk M3 MOoCElIKa B
ropog B 00paTHO, 4T00BI, IPOOBIBE B IO-
posiec TOMYACAa, BOPAVTLCA B TOCETOK K
HaAMeUYeHHOMY cpory. OIHaAKO Ha OyTH
U3 MOCEIKA B FOpPoOJ OH XAl €O CROPO-
CThIO, Ha 2 KM,/9 MCHLIICH HMaMeYdcHHOH,
4 CIIYCTsA II0JYaca BO3BpallalicdAd H3 Iopo-
oa B MOCEIOK €O CKOPOCTBI), HA 2 KM/U
0OJLIIICH waMedenHoi. Yemeda JW Reso-
CHUIIeJHUCT BePHYThCA B HOCEJOE K HasHa-
YEHHOMY CPOKY?

nﬂﬂﬂnHHTE.ﬂhthE ynpaxHeHua K rmaee v
CkauaH ¢ vk.com/material100

K naparpacdy 11

1014. Jowxa:RuUTe HEPABEHCTEO:

a) (6y — 1)y + 2) < By + 4)2y + 1);
6) By — 1)2y + 1) > (2y — 1)2 + 3y).

1015. HMoxakHuTe HEPARSHCTRO:
a) (x + 17 = 4x; B) 4(x + 2) < (x + 3)® — 2x;
6) (3b + 1)® = 6b; Nl +(m+ 27> 32m - 1).

1016. BepHO IU HEPABEHCTEO:

a) J7+ 2J5< 2+ /35: 6) 46 +2>248 +42?

1017. Jloxka:kHuTe HCPaReHCTRO;
a) & + b2+ 2 > 2(a + b);
)@ + b2+ e+ 5> 2(a+ b+ e)

1018.  a) Horaskure, uro upu @ > 3 3HAUYEHUE BbIPDAMEHUH

(a-3 _u-e-.‘j][ 3)
|\a+3 a—3 1+E-|

OTPHUILATEIBHO.
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6) Horkamure, 9TO UIpH ¥y > 1 3HaYeHHEe BHIPAKEHHA

i +3 2, 1 LY 3

y-1 _H_'[.rf—y y -1,

NOMOEHTEJIBHO.

1019. B marom Gaydae KATep 3ATpaTHT ‘ﬁ(].TIL'II[E B[}E‘MEHI‘I: eCJIFm O0OH
npoiger 20 KM mo TeueHHIO peKH H 20 KM OpPOTHBR TedeHHH HJIH
eciiy oH npoiger 40 kM B croduel soje?

1020. | (Bafaua-uccaedosanue.) MoTopHas TOIKA OPOILIA B OIHMH JeHb
HEeKOTOPOC PACCTOANNE TI0 TEUCHWIO PeKW W RepHVJach obpaTno.
B apyroii meHp OHAa OpOIJIA TAKOe JKe PacCTOAHHEe M0 TeUeHHIO
DoJiee OBICTPOI peKH M TaKKe BepHyJIach o0paTtHo. B Earkoil uas
el Jojika 3aTpaTiga Ha Bech NMYThH DONRITIC BRpeMeHHY
1) Bricka:xuTe Opelloio:eHne 00 o:MIHIaeMOM OTEeTe.

2) Beegure 0D03HAUEHMS!

X KM/9 — CKOPOCTEH JIOJKH B CTOSYCH ROIC;

Yy KM/9 H £ EM/4 — CHOPOCTH TeUeHHHA HepBOH M BTOPOH peK;

5 KM — PACCTOAHHAE, Ha KOTOPOE OTIIIHIBATA JIOOHA.

3) damumuTe QOPMYARI A BRIYWACICHWA BpeMceHW ¢, 9 W f, |,
3aTpavyeHHOTO JIOOKOH Ha Bech OVTh B KamIbIM M3 JTHei.

4) Haiigure pasHOCTE £, — t, 1, OOEHHUE €€, OTBEThTE HA BOIPOC
3aavn,

5) IHoareepnuiaock JH Ballle OpeinoJo:enue? CxauaH ¢ vk.com/material100

1021. Benocuneguersl CMHPHOB 1 AHTOHOB OTHPABUINCE OQHOBDEMEHHO
W3 TOCENTKA B TOpod M, TpoOLIB B TOPOJAE OOUHAKOBOE BPEMS, Bep-
HYJIHCE B Imocélok. CMIHpHOEB B ropold B oOpaTHO exXaJl €O CHOpO-
crbio 15 xM/u, 8 AHTOHOB B ropoji eXaj co CKOpPocTh0, HA 1 KM/u
Donnmei, vem CMHAPHOR, A ROZRPAITIAJCSH CO CKOPOCTRIO, Ha 1 wM/v
MeHBIIei, yemM CmupHOB. KTO 123 BeloCHIOeIHCTOE BepHYJICA B
IOCENOK paHblie?

1022, Hoxa:xuTe, YTO NOAVOEPHUMETP TPEVIOMBHHKA OO0JLITE AJITHBI
KaKkJ0H U3 ero CTOpPOH.

1023. CpapHHTe OJOIIANL EBaIpaTa ¢ IJI0IOANBI HOPOH3BOJLHOO HOpHA-
MOYVTOJIBRHHEKA, HMEHINETO TOT FE IIEPHMOT].

1024. Hcnooawzyvda BeIIeIeHHe H2 TpeéxXuJjeHa KBajpaTa JBydJeHa, JoHKAa-
HUUTE HePABEHCTEBO!

a) a® + ab + b = 0
6) a? — ab + b% = 0.
1025. Homamxure, uro upa a > (} u b > () BepHO HEpPABEHCTBO!

a) (a—l—b)(%—l——]é‘ﬂl; 6) hi,ﬁruiz?

+E'

=T -
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1026. H[:H().TIIJH}?H COOTHOIITEHHEe MeEXEIY CpPelHITM H.[]H(‘hMETI‘I'—IH(!HHM I
CPEeTHHM TCOMETPHYCCKHUM JIBYX MOJOMKHTCALHLIX WHCEM, JA0Ka-
HHTe, dTo nIpd ¢ = 0, & = 0, ¢ > 0 pepHO HepaBeHCTEBO:

Fd iy € s g
b g2 B 2
a) ac+ 2 =2Jab; 6) [1+%|1+2 1+ =8
ol g fie ac | ab |

P

1027. Cmapunnas sadaua (us wruew «Havara» Eexauda ). Joxannm-

- a c
Te, UTO eCJH 4 — HaHoOOJEBIIIee YHCIO B IPOIIOPIIHH Sy Fi rme
) [

a4, b, ¢, d — TOMORUTENLHEBIE WHCNA, TO BEePHO HEPABCHCTED
a+d>=b+c

1028, HapecTHo, uTo 12 = y = 16. OneEnTe 3HaUYeHHe BLIpAMKeHH:
a) —0,5y;  6) 42 — 2y;  B) !—1+ 2.

1029, OnenuTe 3HaUYeHHe BLIPpAMFEHMA:
a)a + 2b,ecmn 0 < a <1 w1 -3 <b < —2;

ﬁ} %a_ b, eI 7 ST R ]_D H 14 e - 15'

1030. OngenuTe HIHMHY cpelHell ITHHHE TpevroidbHHEa ABC, KoTopas
OapaajaensHa cropoHe AB, ecnn 10,4 < AB < 10,5.

aterial 100

1031. Ounenure NIHMHYV CpejHeHd JHMHHH TPAIEIHH C OCHOBAHIANMIE T Hrgom/m
Wwecowm, con 3,4 = a= 3,50w6,2<= < 6,3.

K naparpady 12

1032. a) Ilpusagame:ur a0 opoMe:xRyTRy [8; 41) umcno 40,97 MoxxHo
JTW VKazaThL vucao, boranrmee wem 40,9, npwHajameskarniee 2TOMY
OPOMEEVTHY?

0) CymecTtByer aH B OpomMe:xRyTre [8; 41) HauboIabinee UHCTIO;
HAMMEHLINTEE THCTOY

1033. a) TpumaamexuT g npoMeRyTRY (7; 17] uneno 7,017 Mommo
JIH YKas3aTk YHCJI0, MeHbIIee ueM 7,01, mpuHagIexallee aTOMY
HPOMEEVTEY?

6) CymrecTsyer v B MpoMesKyTKe (7; 17] mamMennImee WHCTO;
HauOoJIblIee YHCA0?

1034. VyamxuTe, eclIH 2T0 BOAMOEHO, HANMeHLIIee W HaHOOILIIee WIH-
CIId, IMIPHHALJIEHAITNEe IPOMEeXKYVTHY!

a) [12; 37]; 6) [8; 13); B) (11; 14); r) (3; 19].

1035. Bepno am, 4To:
a) (—5; 5) N (=35 2) = (-3; 2);
6) (4; 11) U (0; 6) = (4; 6);
B) (—%0; 4) U (1; +00) = (—co; +co);
r) (—oo; 2) N (=2; +o0) = (-2; 2)?
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1036.

HafignTe nmepeceuenne W 00LeIHHEHHE:

Ei} MHOHEeCTEE IeJABIX YHCEeT H MHOMMeCTBa IMONOEHTeNIEHBIX YH-

ceJls

0) MHOKECTBA OPOCTHIX UHCET M MHOMKECTBA HEUETHRIX HATYPAJIL-

HEIX YHCEeI.

1037. HApnsercs au uucio 19 pemieHneM HepaBeHcTBa x < 57 VEKa-
HUTe Kakoe-HMOYABR umeno, Gosaemee 19, yaopneTBopAmIiee
aTOMY HEpPABEHCTBY.

1038. fpngerca au umcao V11 pemenwmem HepaBeHcTBa x > 3?7 VEKa-
JKHTe Kakoe-HHOVIL UMCI0, MeHbInee 11, yaoBiaersopsoiiee aTo-
MYy HepaBeHCTBY.

1039. PemuTe HepaBeHCTBO:

a) 0,01(1 - 3x) > 0,02x + 3,01;
6) 12(1 — 12x) + 100x > 36 — 49x;
B) (0,6y — 1) - 0,2(3y + 1) < S5y — 4;
r) 2(6x+4) — £(12x— 5) < 4 - 6ix;
1) (Ba + 1)a - 1) — 3a* > 6a + T;
e) 15x% — (5x — 2)(3x + 1) < Tx — 8.
CrauaH ¢ vk.com/material100

1040. Ilpu KaxHuxX 3HaUYeHHAX @ BepHO HepaBeHCTBO:

a—1 ., a+1 ] 1-2a o  1-5a,
a) 3 —-1= 5 +8; R) = 2 = 5
da-1 a -1 Hu 3a -1 20 -1

i = ' ] oL . - ?

6) —3 % r) 5 3 g <1

1041. PenmiTe HepaBeHCTRO:

x 05, x 025 x 0125 . 5-x 1-x_
a) 1 + 1 -+ 3 < O @) 3 =1,
1042. Hajigure Bce HATYPAILHBIE YKCJA, VIOBISTBOPAKILHE HEPABEHCTBY !
a) 3(b—4x)+ 2(14 +x) = 0; 6) (x + 1)(x—1)— (x*—3x) = 14.
1043. IIpu kaxux 3HAYEHHAX X:
a) sHadeHHe ApobH 311; 0oJbBIIe COOTBETCTBYIOMIETO 3HAYEHHA
apobm T
6) aHaueHue Apobmn %1 MEHBIIIE COOTBETCTBYIOIIEr0 3HAYEHHSHA
apobmn 2x; 29

LELEERLVY HepasedcTea



1044. Peumnre HepaBeHCTBO:
a) 2(4y — 1) — by < 8y + b;
6) 6(1 — y) — 8(3y + 1) + 30y > —5.

1045. Hajfigure, IpH EAKNX 3HAYEHHAX ¢ VPABHEHHE HMEET IIOJIOMM-
TEALALIH KOPCHL:
a) 3x = Ya; E}x — 8 = 3a + 1;
0) x + 2 = a; ) 2x — 3 = a + 4.

1046. Haiigure, nIpH KakMX 3HAYEHWMAX b yvpaBHeHHe HMMeeT OTPHLA-
TeNLALIH KOPCHL;

a) 10x = 3b; BE)3x -1 =08+ 2;
0) x — 4 = b; r) 3x — 3 = bb — 2.
1047. Ilpm KEakuEX 3HAYEHMHX 1 BEePHO PABEHCTEO:
a) [2m — 16| = 2m — 16; B) Im + 6| = -m - 6;

(12— 6m| [10m— 35

—_—] —_— =17

L 12— 6m 1; r) 10m — 35 17

1048, HawawuTe MpoMe:RVTKH, B KOTOpPLIX yaxknusg y = —6x + 12 mpn-

HHEMAaET IIOITOEHETeIBEHBIe SHAUYEHIA, OTPpHIATeABRHEIEC 3HAYUeHITA.
OTeer npounamcrpupyiiTe Ha rpadmuxe.

1049, Co criajga BhIBO3AT Q0JNBAHKH: #ejesHble maccoidl no 500 wkr u
menunie maccol oo 2000 kr. Ha rpy3oBHEK, KOTOPRIA MOMKeT Bes-
TH He Oojiee 4 T, morpysmnu 12 SonpaHOoK. CHOIBKO cPeifdt HHsEom/ materalloo
MO:erT ObITh ele3dHblx OOIBAHOK?

1050, C rypbdasel B ropoj, OTCTOALNMM HA paccrosHue 24 KM, Bbllie
OePBEIH TYPHCT c0 CcKOpocThio 4 Em/u. Coyers 2 4 Beaeg 3a HEM
OTIpaBHAcA BTOpol TypHcT. C KaKoil CKOPOCTBI0 NOJMEH HMIATH
BTOPOH TypueT, 4Todbl JOIHATH IEPBOI0 40 ero IpUXojia B ropoy?

1051. OtT gepeenu g0 depmsl 20 KM, a or depmMbl go cradnur 40 KM
(puc. 48). C depMBl 0 HATIPABIEHHK K CTAHOHH BBIEXAJ BEJO-
CHUTICJIMCT CO CKOPOCTRIO 12 KM /4, OHoBpeMeHNO W3 JICPCBHH Ha
CTAHIIUK 4Yepesd (epMy 10 TOH e Jopore OTIPABHJICH MOTOIH-
rEaueT. C KaKod CKOPOCTRH) JOIMEH €XATE MOTOOHKIHCT, ITOORL
IOTHATE BEJOCHIOEIHCTA 10 ero IpHe3ja Ha CTaHIHIO?

20 kM 40 KM
. A r 55 Vi .
Heperus DepmMa Cranunsa

Puc. 48

1052. OcHosanue pasHoDegpeHHOro TpeyroilbHHEAa pasHo 20 cm, a ero
nepuMeTp Ae nperocxoauT 46 cvm, Kakoma mgavna OOKOROH cTopo-
Hbl TpeyTOJbHHEA, eCclIH H3BeCTHO, UTO OHA BREIpasKaeTcd IeJbIM
YHCJIOM CAHTHMETPOB?
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1053. PemnuTe cHcTeMy HEPABEHCTE:

1054,

1055.

1056.

[0,8x - 1< x+ 0,4,

} [8(x — 2)(x + 2) - 3%* < x,
Y P2 -8x<5x+1;

| B =i 4~ 5

r)

25x-0,12>0,6x+0,07,
1-2x>-x-4;

[(x—4)B5x—1)- 52> x+1,

e |3x-0,4< 2x- 0,6;

)

3x -7

1
]

PR 3 21:—1_

2x+1,4< - 3

2,

B) .
21:::-3—%;

HafiauTe 1mennie permmenva CHUCTEMEBI HCPaBCHCTR:

4) O = P=8x2e =11z,
0,5¢ -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;
%{3x—2)+%{12x+1}} 0,
B)
;—{14x—21}+§{9x—6){ 0;

CxadaH ¢ vk.com/material100

| [0,2{5x~ 1)+ 1(3x+1)<x+58,
'1—‘ o
‘8x~—7—é(6x—2}}x;

Pemnre gpoiiHoe HepaBeHCTRO:
a) 9 < 3x < 18; B) 3 = bx—1 = 4;

6) 1< 2xr—1

< 23 r}ﬂ‘%%iil.

a) Ilpu kKaxux x 3HaueHHe BHIpa:eHHA 2x — 4 IpHHAIIeKHT
uHTepBanLy (—1; 5)?

ILELEERVY HepaseHcTea



6) Ilpn kakux x 3HadeHHe ApoOH 12_—; NPHHAJJIEHHAT YUCJIOBOMY
orpeaxy [0; 5]?

B) Ilpy xakux x 3HadYeHHA PYHKIIUH y=—§x+8 OPHHAIJIEHAT
uHTepBany (—1; 1)?

r) Ilpn xaknx x sHaveHusa QpyHKOuH y = —2,5x + 6 npuHaae-
JKAT YHCIOBOMY oTpesky [—6; —2]?

1057. Haifawre TOJ0RHUTENLALIC 3HAYCHHS I, VIORJICTROPATONIIIE CHCTE-
Meé HepaBeHCTB:

13(y—1) —4(y +8) <b(y +5),
[1,2(1 + 5y) - 0,2 < 5(1 - 3y) — 3y;
[15(y—4) - 14(y-3) < fy- 9 - &%

S-y _2-y,
l 5 y>14 ==t

(2y — 1)(3y + 2) — 6y(y — 4) < 48,
) e D1V

a)

1058. HafiguTe OTPHUIATEILHBIE 3HAYEHUS i, VIOBIETEOPSIOINHNE CHCTE-
M€ HEDPABEHCTR. CkauaH ¢ vk.com/material 100

ay -1 2 -1
[ 6 2 >4, 6) [+6)b-y)+uyly—1)=>0,
h_ 4 co; 10,3y(10y + 20) — 3 + 30 >0.

L8

a)

1059, TIpu xakux 3HAUYCeHHAX ¢ YpaBHeHHe
x* — dax + 4a* - 25 =0
MMeeT JIBa KOPHA, Kaxm/abli M3 KoTopwhiXx Goabme 27

1060. IIpyu xarux 3HAYEHHUAX b VDABHEHUE
X -2 -Dx+¥ -20=0
HMeeT ABA KOPHA, NpHHALJeKamne uHTepBany (—5; 5)?

1061. Ecam TypHcTE OVIVT NMPOXOJHTE B JeHL Ha 5 KM 0oJbIIe, dYeM
celiyac, TO OHHM IpoHAYT 3a 6 OHell paccrodHHe, doabinee 90 kM.
Ecnn e oHH OYOVT DPOXOJHTE B J€HL HA D KM MEHBIIE, TO 34
8 ITHell OHH OPOHAYT paccTogHHe, MeHBIIee 90 xmM. CHKOIBKO KH-
JIOMETPOB B JIeHb HOPOXONAT TYPHCTHI?

1062, Ilepsyo nomOBHHY IYTH HOe3H HPOIIEN CO cKOpocTbi 60 Km/d,
a 3aTeM YBEIWUHWI cKopocTh, Kawxoil morma OLITE CKOPOCTEL TOe-
3ga EO BTOPOH HOJOBHHE IIYTH, €CJIH H3BeCTHO, YTO ero cpelHAA
CHOPOCTL HA BCEM YYHCTKE HE IIPEBBIIANA (2 KM/ /u?
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EEERA QYHKLUA

DYHKUMA — OOHO W3 BaXHeMwWMWx MNOHATWUIA maTtemaTtuku. [lepsoe
npencrtaeneHuve o6 3TOM NOHATHMK Bbl nony4dunnu nNpy M3Iy4eHuiu EﬂfEﬁpH
B 7 knacce. Tenepb 3HaHua 0 dyHkuMax GyayT paclMpeHsl: Bbl paccmo-
Tpute obwwe ceBoncTBa GYyHKUWKA, M3YHUTE HEKOTOPbie KOHKpPeTHbie BWMAbI
¢)'5FHKU.Hﬁ, NO3HaKOMWTECL C HOBbLIMIA NOHATHUAMK, NPW 3TOM ocoboe BHK-
MaHue OyaeT yaeneHo NOHATUSAM BO3pacTawwen n yboisawowen hyHKumiA,
Hoewlin matepuan ByneT wanarateCA ¢ ONOPoOA Ha rpadukmn QyHKUMIA.

CxauaH ¢ vk.com/material100

'BFE  ®YHKLUMUA U EE CBOMCTBA

42. Oyukuma. OGnacte onpepeneHns
M MHOXECTBO 3HauyeHUn PyHKLUHU

HanomHuM, 4TO 03HAYAET TEPMUH PUHKULA:

QVHKMHACH TaznBalOT TAKYVIO 3aBHCHMOCTE TIEPEeMenHoH i OT Te-
pPeMeHHOH X, IIPH HKOTOPOH KaEJIOMY SHAUYEHHIO IepeMeHHOH X
CQGTBETCTB}T'ET eIHHCTEEHHOE 3HAYEHHE HEPEMEHH[JFI .

IlepeMeHHYH) X HASBIBAIOT HE3USHCUMOU NEPEMEHHOI UIH Ap2YMeH-
monm. [lepeMerny10 ¥ Ha3nIBaAlOT 3e6UCUMOl nepemennolt, I'oBOpAT Tax-
e, UTO AEPeMEeHHAA I ASAACMCA PYHKUUECH om AepeMeHHoll x. 3Haue-
HUA 3ABHCHMON MEPEMEHHON HASIBIBAKT SHAYEHUAMU (DYHKULL.

Ecnmw 3aBUCHMOCTE TCPEeMCHHON I OT TTCPCMCHHON X ABAACTCA (PYHK-
OHeil, TO KOPOTKO 3TO 3AIlHMCHIBAIOT TaK: i = f(x) (uurawT: «Yy papHO [
ot Xx»). CumBomom f(x) 0003HAUAIOT TAKKE 3HAYEHMEe (ZWHEIHH, COOT-
RCTCTBYIONCC 3AAYCHWIO apryMenTa, paBHoOMY X, ;

Ilycrs, HanpuMep, QyHKIHA 3agaHa opMyJIol i = 2x® — 6. Toraa
MOKHO 3amicaTth, uro f(x) = 22° — 6
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Hafigém snadenuss GyHEKOUA [ a8 sHaYeHd® X, pasaeix 2,5 u —3:
f(2,5) = 2 - 2,5° — 6 = 6,5;
f(-8)=2- (-8 - 6 = 12.

Samerum, uTo B 3anucH Buga i = f(x) Bmecro [ yooTpebasor 1 apy-
rie OVKBBI &, @ B T. 1.

Bee sHayeHMd He3ABUMCHMOH NepemMeHHo# o6pasyior obldacme of-
pedegenus pynruuy. Bee 3HAYEHUS, KOTOPHIE NPUHUMAET 3aBUCHMAS
nepeMeHHad, 00paszvioT MMuoHcecmeo snavenuli gynuryun, OdracTs ompe-
geneHud PYVHELIUM IIPUHEHATO 0003Havars cumboaom D{f), a mHommecTBO
SHAYEHHH (GDYHKOHH — cuMBojaoM E(f).

DOyEENHA ¥ = f(x) cudTaeTcda 3agaHHOHN, ecIH YyKalzaHa o0JacTb
oupeiereHus yHELMKA W IIPABUIIO, COITIACHO HKOTOPOMY KAMIOMY 3HAUYE-
HUI0 He3aBUCHMON TEepeMeHHOH CTABHTCH B COOTBETCTBHE eLWUHCTBEHHOE
3HaYeHHe 3aBHCHMOI nepeMeHHOH. Ecan pyHEumA ¥ = f(x) 3amana dop-
MYJ0H 4 eé 00JacTh oUpelelleHHA He YKA3AHA, TO CUHTAKT, 4T0 061aCTh
onpeaereHus (YVHKIIHHE COCTONT M3 BCEX 3JHAYEHHWNH TMepeMeHHOH X, OpH
KOTOPBIX BHIpa:KeHHe f(Xx) HMeeT CcMBICT. _

Haupumep, obiacrsio oupejeienus dyaruuu f(x) = 5x + x° sapus-

eTcd MHOMKECTEO BCeX UHCes; 00JacThio oIpeleleHHa (PVHKIHH g(x) =

2
x + 3 CJAVAHEHT MHOMKECTBO BCEX THCEJ, KpOMe ik

Ob6anacte omnpegeneHusa (PYHKIMH, ONHCHLIBAKOINEH peaJbHBIH Npo- -
[ece, 3aBUCHUT OT KOHKPETHBIX VCIOBHU ero mporekanus.  CKadad o vk.com/material100

Haupumep, saBUCHMOCTb AJHUHbI { MMEJNE3HOIO CTEepHHHA OT TeMile-
paTyphl Harperanus t BrIpamaercsa (opmymnon [ = (1 + ai), vae {;, —
HadYalbHad AJAHHA CTep:KHA, a @ — Koa(MPHUIHeHT JTHHEHHOTO PacIlih-
peHudA. ¥YrazaHHads (GopMyJia MMeeT CMbICJ Opu JO0bIX 3HAYEHUAX L.
Opuaxo obmacTeo onpegereHusa (VHRKIUH [ = f(f) ABISEeTCS TPOMEKY-
TOK B HECKOJBKO JeCATKOB TPajyCOB, NJA KOTOPOTO COPaBeJIHE 3aKOH
JHHEMHOI'O pacLUMpeHMs.

I'pagurom QpyHKyUL HA3BLEAEMCA MHONECMBO 6CeX MOYeK Koopdu-
HAMHOUL RAOCKOCTMU, AUCULECCHL KOMOPLIX PABHbI 3HAYEHUSAM AP2ZYMEH-
ma, @ opounRambl — COOMECMCMEYIOUWUM SHAYCHUAMN QUHKYUU.

Ha pucynke 49 wzodpamdén rpadwr dgyuximum y = f(x), obmacTnio
oOpelelleHHA HKOTOPOH HABIAETCA OTPE30OK

[-3; 7]. C momomsn rpadura MOMEHO HAM- 7}
TH, HanpuMep, uto f(—3) = -2, () = 2,5,
fl2) = 4, f(5) = 2. HaumeHbinlee 3HaueHHe 4 gy = (%)
thyvHRIIME paBHO —2, 8 HAUDOJBIIEe PABHO 4, }
OPpH 2TOM JH000e YHcI0 oT —2 mo 4 gBiageTcd A e,
3HaYeHHeM JAHHOH (DVHKIIHWH. Vi ! -

Tarkum {}ﬁpa.:m:w, MHOEeCTEOM SHaUe- _'3)) ﬂl :Il 3 5 7 X
HAH (GVHKIIHHE I = f(X) CIVEHT OTPe3oK —21
[-2; 4].

Puc. 49
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¥=Fkx+b
(k =0)

b
=Y
=]
=Y

o
=Yy

Puc. 50

Panee 661111 pacecMOTpeHBI HEKOTODPbBIE BH/BI

thyHRIITIL: Puc. 51

JTUHeHHAad (PYHKITHA, T. ¢, PYHKIINA, 3ajannaad

opmyaoii y = kx + b, rne B 1 b — HekoTo-

pble WHCILA]

OPAMAS OPONOPIHOHATBEHOCTE — YACTHBRIH CIVYHAR THHEHHOH (ZWHKIHH,
oAa 3amaérces dopmymoit y = kx, e kE # 0; A

obpaTHasd IPOOOPUHOHAIBHOCTE — (MVHEOHA I = P k= 0.

IF'padburom dyarIMHA i = kx + b coy:ruT opasad (puc. 50, a). O6-
JACTBEH) OIIPETETEHITA ATOH [t]}?HHH,I-II‘I SIBJIAETCH MHOESCTBO BCOCEX YIHOCEII.
Muo:xecTBO 3HadeHHH »ToH VHKIHH npH £ # ( ecTh MHOMKECTBO BceX
yucesd, 4 npu £ = 0 eé MHOMKECTBO 3HAYEHUH COCTOMT M3 OMHOIQO MHET sterial100
aa b (puc. 50, §).

I'padpur pyvEROIUE ¥ = % HaswIBaeTCs zunepdonoit. Ha pucyare 51
5 ke
uzobpaéd rpadur QYHKUHU § = < And k = 0. Obunacre onpejeeHus

aTOH (DYHKIIMH €CTh MHOYKECTBO BCEX YHCEJ, KPpoMe HYJIA. ITO JKe MHO-
JKEeCTBO ABIAETCA W MHOKEeCTBOM eé 3HaYeHH.

PYHKIHAME TAKOTO BHAA OMHCBIBAIOTCA MHOTHE peajbHBIE TIpo-
necckl ¥ 3aKOHOMEPHOCTH.

Hanpumep, npamMoii OpONOPHHOHAJIBHOCTREI HABJIAETCA 3aBHCH-
MOCTE MAacCChl Teyga m or ero o0wméma V npd mMocTOAHHOH MIOTHOC-

™ p (m = pV), 3aBUcUMOCThE IJHUHBI OKDY:xKHOocTH C oT eé paamyca R
(C = 21R).

DEPHTHDﬁZ NponmopuHoOHAJBHOCTEH) ABJAETCA 3aBHCHMOCTE CHJIBI TO-
ka I ma YHACTHC TICTTH OT COMNMPOTHRICHITA TTROBOMHMTKA R TP TTOCTOAT-

U
HOM HallpAeHHH U [I = E)’ 3aBUCHMOCTE BpeMeHH {, HKOoTOopoe 32AaT-

pauMBaeT PABHOMEPHO ABMIKVIIEecd TeJi0 HAa NPOoXoXJeHHe 3aJaHHOro

)

<.

uyTy §, 0T CHOPOCTH IBUMEHUH O [! =
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a) yA B) Uk
y=x
y=Jx
1 1,/’—’.
0| 1 X 0 1 X
6) yA 5 r) vk
= X
s y=|x
1t 11
0 1 * ; -
ﬂ 1 X
Puc. 52
Bel wmsyuanmu Takke QYHKOHH, 3ajaHHBle dQopMynaaMBl § = X

CkayaH ¢ vi.com/material100
2

y =2, y=+Jx,y=|x Ux rpadurn usobpaskeHr! Ha pucyHEe 52.

YOopaxHeHus

1063. @yuxnusa sagana opmymoi f(x) = —3x° + 10, Haiigure:
. B i 1
a) f-1; 8 A0y e f(L).

1064. HaiiaguTe f(0), f(1,5) 1 f(—1), ecnn flx) =

[+ ]

x_ﬂa
x+{}.+

= ]
"

1065. WssectHO, uTO f(x) = x° — 10. Haiigure:

a) f(5); 6) f(4); B) f(2); r) f(—3).
1066. ITycre ¢(x) = x° + x + 1. Haiimure o(0) + ¢(1) + o(2) + ¢(3).

1067. HapecTHO, uTO fl(x) = —Hx + 6. Haligure 3HaueHHe X, OPH EOTO-
PO
a) f(x) = 17; 6) f(x) = —3; B) f(x) = O.

1068. HaiiaguTe 3HaYeHHA X, OPH EKoTopbIX g(x) = 0, ecun:
a) g(x) = x(x + 4); 6) g(x) = ;’_'i

§ 13. DyHKUMA U eé CBONCTBA
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1069.

1070,

1071.

1075.

1076.

1077.

CyIecTByeT JH 3HAUEHHE X, TIPH KOTOPOM 3HaUYeHwe (hyHKITHH,

zaganaod opmymon plx) = ﬁ?—x pasuo: a) 1; 6) —-0,5; B) 07

B cayuae yTBepAMTEJNBLHOTO OTBETA YKAYKHUTE 9TO 3HAUEHHE.

HaifignTe 3HaveHue X, OpH KoTopoM (VHENNA, 3agaHHad GopMy-
ol fix) = 0,5x — 4, upuMHMMAeT 3HAYEeHHe, pasHoe: a) —d; 0) O;
B) 2,5.

Hawmamre obmacTns onpeAeJeHns (PYHKITMH, 3aJdamHol (hopMyoi;
2x N 1
a) y = 4x — 8; B) Yy =35_; NY= a3
g el g 7 = 3 & = - 5
o) y = x 8x <+1; r) Yy TET TS EE g) EF=axr=—a,
Ilpueegure npumep pyHELHM, O0NACTE Olpele/eHHUA KOTOPOM:
4) MHOKecCcTBO Bcex 4dmces; 0) MHOMKECTBO BceX UYHceN, KpoMme 7.

Karopa obnacTe onpemeneHuda (DYHKIHH, 38JaHHON (QopMyJoii:

’ x -1 f
a}y=x‘3+2x; ﬁ]y=m; B)y =9+ x; r) y=43—x?
Hailigmre 0bsMacTs oupefeleHHs (PYHEOHE W OOCTPOITE €€ rpa-

(4] 5 02
¥ -9 4-x

a) Y= Eoay i 6) Y= =5——. CxadaH ¢ vk.com/mate

x*+2x

ITaccaysup mMeTpo, RCTABITWI Ha DCKAJTATOP, COTICA € HETO Yepes
{ ¢, I'mybuea covexa A M. ¥ronl HakJoHa acKalaTopa K TOpH-
30HTANBHOH maocrocru 30°. Bripaszure GopMyIoil 38BHCHMOCTb
. or t, cCTTM CKOPOCTE JIRMIKCTIMA ocKamaTopa pasna 0,75 m/c.
Haiignre:

a) A, ecin t = 2,25 muH: 0) t, ecia o = 60 ni.

HansHoCTs noaéra § M cHapaga (0e3 yuéTa COUPOTHBIEHUS BO3ILY-
- a

Xa), BRIMYIIEHHOTO M3 OPYAHA TojJ vrooM 45 K IOPH30HTY, 3aBH-

CHT TOJIBKO OT Ha4YalbHOH CHEOPOCTH CHapAla U; M/C H MOMKET

2
(&) :
OBITE HaligeHa I0 QOpMYIIe § = ?ﬂ (g = 10 M;"c‘?]. Haitgure:

a) s, ecnu v, = 600 m/c; 8) v,, ecian s = 24 kM.

(Han padomet 8 napax.) ¥ramure odiactb oOlpejeNeHUA (PyHH-
IHH, 3AJAHHOH (DOPMVIIOH:

-

s 2 " — 2 e -

B = B) ¥ =%+ flal—1;
48

ﬁ}y*m; r y=.2—xl—-3x.

1) PacnpenenuTe, KTO BHINOJHAET 3aJaHHA a) ¥ B), a KTOo — 3a-
AaHuA 6) m r), ¥ BRIMOJHHTE HX.

Mmaea V MyYHELAA

rial100



1078.

1079.

2) ObmacuuTe APYT APYTY, KaKk BB /4 y =g (x)

pPaccyiaiaJlH IPpH HaXOXRIeHHH obna- =]

CTH onpeneneHnsAs (PYHRIITHMH. 7 ‘\

3) HcupaBbTe ommubKH, €CJIH OHH J[O-

NYIIeHEsl. |

Ha pucyvarke 53 uzolpasken rpadgug

pyarumu ¥ = g(x), obnacteio ompe- |-l 04-11 [ | 5] |x

JeJeHHA EDTO[}Gﬁ CIYAEIT O0Tpe30K \

[-6; 5]. C nomouwsw rpadura Haii- 7

AUTE:

a) g(—4), g(-1), g(1), g(5);

f) aHaueHuUH X, UpU KoTOpblix PWC. 53

glx) = 4, glx) = —4, g(x) = 0;

B) HamHbOJLIIee W HaMMeHLIIee 3HaueHHdI (VHEIIHH;
I') MHOMXECTBO 3HAueHHH QyHEILMH.

B Teuenne mepBrix 10 gmeii Mas yHeHHKH 8 KJacca M3MepsLIA
atMocipepHoe maBAeHHe B noageHb. Ilo peayiabTaTaM H3MepeHHH
ObL1 wocTpoed rpaduk, uzodpaxxédnsiil HA pucyHeEe o4, Iloabay-
sick rpa(hmroM, HaHgHTe:

a) KakHM OBLIC aTMocepHoe JaBideHHe 2 Madg, o Mad, 9 mad;
0) aedb, rorga armocdepHoe jgapieHHe ObLIO CAMBIM BbICOKMM.

|||||
P 4 E!'l
- 3 Thr—be . 1
L | LI P LT

4o=3 ]
@
o
——|
-
N

-1
=N
m_

'-u.._______-

Puc, 54

§ 13. DyHKUMA KW eé cBOWUCTBRA
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1080. TIloctpoiiTe rpadur (PyHEIHH, 3aTaHHON (DOPMYIONA:
a) f(x) = 1,5 — 3x;

6) flx) = 4,5x;
. 16
1
Pl x) ==
VEamRHTE {]ﬁ.]'IH.BTB OIIpegeadedld H O MHOMeOTHO SHAUYSHH [t]FHI{'
TIHH,

1081. HaliaguTe MHOMECTBO 3HAUYeHHH (QVHEIDNH:
a) f(x) = 2x — 1, rae 1 = x = 4;
) g(x) = —-3x + 8, rne -2 = x £ 5.

1082. Hcnonesya pucyvHoK 52 Ha c. 237, yramure 00aacTh onpegeie-
HAA ¥ MHOOMKECTBO 3HMAYCHWH KaykJaoil W3 VHKITHIT

yzlejy_xli,y_ XU = |X

1083, Haiimmre obmacTh OMpeeTeHUs ¥ MHOMKECTBO 3WaYeHwid (QyH-
2

x* +1

1084, Ilepumerp pasHODEIPEHHOIO TPeVIOIbHUKA ¢ ocHoBarmeMm 20 cm
3aBWCHT OT JITUHELT ¥ (cM) 00KOBOH CTOPONGLI. 3ajalTe«RopMYdeihateral100
(GYHKIIHIO, BRIPAKAIOIIYVIO 9TY 3aBHCHMOCTh, 3HAd, UTO IIePHMeTp
TpeyroidbHuEa He npepocxoaut 100 em. ¥Yramure obnacrs onpe-
JICACHWA W MHOMKCCTRO 3IHAYCHWAW 2TOH QPyHURKIITHA.

KIINH, 3agaHHON (opMyIoH y =

1085. IloctpoiiTe rpaduk (PYHEIHE f(x) = —x°. Kax wsMensiorcs 3ma-
YeHMA JaHHOH (QVHEIKNHM ¢ yBeJlMUeHHeM 3HAUYeHHM AapryMeHTa
or —22 ao () (VBEIHYHMBAKITCS MM VMeHBIODAKTCS)? VRamwuTe 00-
IacThk ONpeleJeHHa M MHOMKECTBO 3HAUYeHHMH JaHHOM (QYVHKIHH.

1086. Tlocrpoire rpadhwr dyaxnum f(x) = —2./x.
Kaxk mameHAlOTCA 3HAYEeHHMA XaHHOH ((yH-

KIIMHU ¢ VBeJHYEeHWEeM 3HaYeHWH apryMeHTa YA
or 0 go +oo (yvBEIWUMBAWOTCA WIN YMEHB-
matorceda)? Viamuare oblacTe onpejelleHHS
M MHOMKECTBO 3HAYEHWH AaHHON (DYHKIINH.

=Y

1087. Ha pwucywuxe 55 wzobpamien Tpawi oHOH 0 1
H3 (pYHKIHH, 3aJaHHBEIX QopMyIanMi

y=x—-—Ly=1l+x,y=
= 26 —1iy = 1 — Zx.

Briscaure, Kakoil mMeHHO. Puc. 55
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1 yh 2. YA
1f 1
o 1 x 0 1 %
3 YA 4. Yy
1t 1
01 x o 1 -
Puc. 56

1088, Ila pucyuxe 56 wnzobpamkeHsl rpauER GVHEIOHHA, 3aJaHHBIX
bopmynaMu y = %, ¥ = f, y=2-5y= -—5. Hna rampoi

(DYVHEOHMH YKa)KHTe COOTBETCTBYIOIIHI Ipapuk.

1089. Ilo rpadury dyHruun y = x| (cM. puc. 52) mHaiigure, OPHBARUX o m/material 100
JHAUYEeHHHAX X:

a) |x| = 3,5;
6) |x| < 2;
B) x| = 4.

Karopo manMenbllee 3HauenHMe (pvHKIuH? HMeer a1 oHa Hawn-
foabliee 3HadeHue? Karobo MHOMecTBO 3HAueHHMH PYyHEOHUKT?

1090. Cocraspre TADIHOY 3HAYEHHI U nocTpoiiTe rpadusx GyvHRIUH, 348-
TaHHOH (POpPMY.JIOIH:
- ” 4 ek s
a) y = x*— 8x, rne -3 = x < 3; 6) y = 5 rae -1,5 < x < 6.

Kaxopo MHOMKecTBO 3HavyeHMH (PpyHEIHN?

HUKONAWN WBAHOBWY JIOBAYEBCKWMI (1792-
1856) — pycckuin matemaTuk, co3gaTtesb HEEBKINMA0BON
reoMeTpun, KoTopas MaMmeHwna npeacrtasneHue o ponu
aKCUMOMaTUMKKU B MaTEMAaTMKE WM Chirpana BaXHyl ponk B
paspaboTke Teopun OTHOCUTENBHOCTW. BonblWoOR BKNag,
BHEC TakKxe B marematnyeckuin aHanua w anrebpy. OH
paspabotan mertog npubnuxEHHoro pewedua anrebpa-
MYECKMX YypaBHEHWI BbICLLWX CTEMNeHen.

§ 13. DyHkuma 1 eé ceoicTea 241
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Y

: |

: | |

_,1 | |

I - i
o0{+1+2+3+4+51+6-+71819-110f11} ¢, an.
I T A ) A B A O 1 i L 1 1 L i

Puc. 57

1091. Ila pucvake 57 H300pamkeH rpadHE H3MeHeHHA VPOBHA BOJILI
B peHe OTHOCHUTENbLHO HYJeBol ormerru. Onuinure, KAk LpoOHC-
XOOHIO HIMeHeHNE YVPOBHA BOORL.

1092, (Sadava-uccaedosanue.) Hamenenne
Temiepatypsl Bonbl p ("C) B Hake
KakK (JYHEOHUHN BpeMeHH ! (MIIH) OIIH-
caHo ¢ TOMOITILIO (POPMYIILI;

aterial 100

2t + 20, eciu 0 < t < 40,
p = 4100, ecix 40 < t < 60,
—%t +140, ecnu 60 < ¢t < 150,

1) OnpepennTe, KAK M3MEHAJACH TEMIEPATYPa BOAbI B KayKJA0M
M3 VKAZAHHLIX TTPOMCIKVTKOB BPCMEHH,

2) TocTpoitTe rpadhwk Gyaxmmn p = f(1).

3) ObcyauTe, KaKoi (pu3udecKHH CMBICJ HMeeT Ipoliecc, ONHCcAH-

HeIH dyHEOHEeH p = f(f), B KamJIOM H3 IPOMEXYTHOB BpEMeHH
[0; 40); [40; 60]; (60; 150].

NETEP AUPUXNE (1805-1859) — Hemeuknin ma-
Tematuk. Caenan pag KpynHbix OTKPLITMIA B TEOPWK
yucen. MmeeTt 3HaymTenbHbie QOCTWKEHWA B pasBuTHK
anrebpsl, Teopun QYHKUMIA WU aHaANWMTUYECKOW reome-
Tpvn. MM npoBefieHbl BaXHblie uccneposaHns B obna-
CTW MEXaHWKKM W mMaTemaTuyeckon Guanku.
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1093. 3aBUCHUMOCTL PACCTOSIHUA 8 (KM), KOTOPOE BEJTOCHTIEANUCT TTPOEX Al
OoT Typ0asbl, OT BpeMeHH ero IBMKeHHdA { (I) 3agaHa caeqyIoiHnM

obpaszom: )

15t,ecin 0 < t < %,

s =+17,5, ecnn%iti%,

—-12¢t + 35,5, econ % <t< g

Haiiapnre s(0); s(1): s(1,4); s(2). llocrpoiite rpadur pyvHELKH
= f(t) (macmTad mo ocu t: 1 ex. — 6 KJeTOUEK; MO OCH §:

10 ex. — 4 gnetrourH). ONHOIMTe, KaK MPOHMCXOIHIO JBH:KeHHe
BEJOCHLISLUCTA,

1094, Pemure ypapHeHHEe:
a) —0,5(3x — 4) + 15x = 4(1,.:-;1: + 1) + 3
0) (2x—3){2x+3]—x lEx—ﬁQ—I—Sx
1095. PemHTe HEIOJIHOe KBANDATHOE ypABHeHHe:
a) 6x% — 3x = 0; B)x—Bﬁ 0; )Dax—l'—{]*
6) x* + 9x = 0; ) 5x + 1 = 0 o)nﬁx+9xﬂ’
1096, Pemnre KpagpaTHoe ypaBHeHHEe:

a)x‘+fx+1z=u, B) 2x° — bx — 8
6) x> — 2x — 35 = 0; ry 3x — 8x + 5

CrauaH ¢ vk.com/material100

0;
0.

43. Ceoncrea dyHKUUM

Ha pucvare 58 nzobpaxkén rpapuk 3aBHCHMOCTH TeMIepATYpPEI BO3-

Q2
avxa P ("C) or spemenn cyror ¢ (u). Mol Bugum, 4o B 2 4 ¥ B & 4
TEMIEPATYPA PABHAIACE HYAK, 0T 0 1o 2 u »u ot 8 go 24 4 oHA OBLIA

BEIINIe HYAA, a oT 2 o 8 4 — HMMme Hyad. M3 rpadhura gcHO TakxKe,
L 6 E ] [ ] ]
Plﬂp.E.. = [ i i e [ _.l_ ._._.._..!_.... L _.l__
I [ [ ] | | [ |
6 | /.(,f | .
' | : ] f
T2TK T T T T n
| N 1 1 L
__g 2:\T4_6_ 3-—1!ﬂi—12—14 -16+18+201+22124- t, g
|| |\ / | | |
—I'_‘l l\\ 7 I I
E=maE H | ]
Puc. 58 aAldEEEEEEEEEEEEEEE NN
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YA | . | YTO B TeYeHHEe NepPBEIX NATH YacoB TeMIle-
// N i  paTypa NOHH}Kajlach, 3aTeéM B INPOMeKYTKe
4 B i —  or D jgo 14 u oHa HOBBILIAJIACL, A IOTOM
X OTATEH MOHIAKAIACE.,
. ly C momMoIlObio TpadBKa Mbl BBIACHHUII
-5/~31 10/ 113 75 %] yeroropble cpoiicTBa PyHruuu P = f(f),
rae ¥ — BpeMs CYTOK B Hacax, a P — rem-
| TIepaTypa Bo3ayxa B rpagycax Ilexbcha.
11T ] PaceMoTpuM Teneps ceoiictea (PyHE-
Puc. 59 nun Yy = flx), roe —H = x = 9, rpapux
KOTOpOoH H300paieéH Ha pHcyHEe 59, Broi-
SICHMM CHAYAIA, IPH KAKHX 3HadYeHHUAX ¥ PyvHELHA o0paliaercs B HYJb,
OIPITHEMaAET IO HTENLALIC H OTPHIOATEILILIC 3TaYCHITA.
1) Hazimem adcuicchbl TodUeK IepecedeHMA rpadHira ¢ ocklo x. Ilo-
IVUMM X = —3 B x = 7.
SHauuT, QYHEKIHA OPUHHMAaeT 3HAYeHHe, paBHOE HYI0, IPH X = —9
H x = 7. 3HaueHHA apryMeHTa, MpPH KOTOPBIX (MVHKIHA obpallaeTcs
B HYJIb, HASBIBAKT HYAAMU (PyHKuu, T. e. yucaa —3 1 7 — HYJIH pac-
CMATPHBACMON (VHKI[UH.

2) Hyan ¢yvarmun pasbuBaioT ee obiacTe onpejeneHHA — IpoMe-
EHyToR [-5; 9] — ma TpH npome:xyTra: [—H; —38), (—3; 7T) m (7; 9]. Ona
dHauyeHuii x M3 upomexyvrea (—3: 7) Tourku rpadura pacumm:&:eum Bbl-

e 0CH X, a A8 3HAYeHWH X M3 mpoMexRyTHOoR [—H; —3) um (7; 9] —

HHMe OCH X. 3HAUHT, Ha IPOMeXyTEe (—3; 7) QVHEKINE JIPHHEMALT 2100
LHOJOMUTENbHble 3HAUYEHUH, & HA HAMIOM W3 ILIPOMEmMYTHOB [—5H; —

u (7; 9] — orpunareasnHbIe,

[IpomesxyTKH, HA KOTOPBIX (PYHKIMA COXpaHAET 3HAK, HA3ZBIBAIOT
RPOMEHCYMIILAMU 3NHAKONGCHOAHCMEA.

3) BeiscHNM Tenmeph, KAK H3MeHAIOTCA (VBeJIHYHBAIOTCA WM YMeHB-
MIawTed) 3HAUeHHA JaHHOH (PYHKIHH ¢ M3MeHeHHeM X oT —H 1o 9.

M3 rpaura BHAHO, YTO ¢ BOSPACTAHHEM X 0T —D 00 3 3HAUYEHMS
I VBEJIHUHBAIOTCA, & C BOo3pacTaHHeM X OT & A0 9 3HaueHHA I YMeHB-
mIawTed.

ToBopsaT, uTo HA nmpome:xRyTEe [—5; 3] dhyErnua y = f(x) asaaercs
go3pacmdauieil, a Ha IpoMeskyTHe [3; 9] sra pvHKIMA dBnderca yivt-
BalouLeiL.,

DOyHEKOHUA HASLIBAETCS BO3IPACTAIOIEN
Ha HeKOTOPOM TPOMCHKYTEKE, CCIW OOMLINTeMYy 3HaYCAWI0 apry-
MeHTA H3 3TOTC IIPOMe:yTHa COOTBETCTEVET DoJibilee 3HAUEHHE
hyHEITHH.
DYHKITHA Has3LIBACTCA VORIBATONMIEH Ha HCKOTOPOM TIPOMEeRKYT-
Ke, ecl]H DOJbIIeMy 3HAUEHHIO APTYMEHTA M3 BTOr0 IPOMEMyT-
KA COOTBETCTBYET MEeHBINee SHAUEHWEe (hyHKITHN.
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a} A 6) VA

1/ \1
//u) 1 X 0

HaviMu ciopamMu, OYHKIHA ¥ = f(x) HasblBaeTcA BO3PACTAKIIEH HA
HEKOTOPOM OPOMEMRYTKE, eCJIH JJH JH00BIX X; U X, H3 3TOI0 HPOMEXKYT-

o,

Ka W3 YCJIORAA X, = X, CJAEAVET, 9TO

flxy) > f(xy).

DyErnua y = f(x) HasuRaeTcs yORIBAIOMEH Ha HEKOTOPOM ITPOME-
JKYTKE, ecaH a4 JIOBIX X; H X; M3 9TOI0 IIPOMEMKYTKa M3 YCIOBHHA
X, > X, cueayer, 4To

[aures §
[nr

Puc. 60

flxy) < f(xy).

Ecan ¢bvaKuMA BO3pacTaeT HA Beel obyacTH onpejeneHus, TO €€ Ha-
ZBIBAHIT G03pAcmMaieil (PyHryueit, a ecau yOBRIBAET, TO — HOBEAOWENH
dryrryuetr, [IpoMeRyTKY RO3pacTanyd W yVORIRAamWA (QYHKIIAM Ha3LIBa-
OTCA NPOMENCYMIAMU MOHOMOHHOCHU DYVHKIITHH.

Ha pucyvare 60 mzolpaskeHwsl rpa@uiH Bo3pacTaiomieid (hyaroyom/material100
W yOLIBAOMCH (PYAKITHA,

YopaxHeHus

1097. Ha pucyare 61 uzobpa:xés rpahUE H3MeHEHHS CEOPOCTH Belo-
CHTIEIHCTA U B 3aBUCHMOCTH OT BPEMEHW €ro JIRHxenng t, Via-
SHTe IIpoMeXRVYTORE EBpReMeH, B TedeHHe HKOTORoOr'o CcEOPOCTE Be-
JIOCHIIEJHCTA:

a) Boapacrana; 0) yOeIBama; B) ocTaBaJiach MOCTOAHHOM.

6

S x
24— -
012 41681012[14]t,c

Puc. 61

§ 13. DyHkuma M e ceoicTBa 245




T°Ch | | | ,..-——-h_ | | T A
| R Sy ¢
—18011— SN T H
: 411 | I | | =11
a0t Tel E =R N
e 01 12 /41 618-110+12{14( t,Mmun
—20 —21 1/ = '
| F i | | |
| | - }l'fi : i |
L 1D dali2liglo0l_t, _ [ | | :
0 ol ol ) 511 1 o
Puc. 62 Puc. 63

1098. Ha pucyvare 62 unzobpasxéd rpaduy reMiUIepaTypbl BOJAbL B COCY-
T pme. OnmumIuTe, KAX M3MEHSIACL TEMIEPATYPA, ¥ VEAKUTE TPOMe-
JKVTOK BpeMeHH, B TedeHHe KOTOpOTo OpPOBOJMJOCE HaDIIeHHE.
Karoso Obu10 HauboJblilee 3HAUEHUE TEMIIEPATYPbLI?
1099. Kycok npga, HMeINHil TemMmepaTtypy —5 °“C, HarpeBaiu B Te-
uedue 16 muH. Pesyabrar HarpesaHus ULOKA3AH Ha rpaduee
(przc. 63). Kaxoll (pu3HYeCKHI CMBICT HMEET PACCMATPHBAEMLIN
Ipollecc HAa KamkIoM H3 IpoMe:xkyTkoB [0; 4], (4; 10), [10; 16]7
1100. (Hdaa padomwsr s napax.) Ha pucyare 64 maobpasmén rpadur
GyHEOHE ¥ = f(x), rOoe —7 = x = 5. YHamKHuTe:
a) HyIH (pYyHKIIHH;
0) OpOMEAKVTKH, Ha KOTOPEIX (VHKIHNA IpHHHMaeT 3HAUeHHA OI-
HOI'O M TOI'O Ke 3Hawra (ILOJOMMTEelbHbIE MM OTPULIATELHbIE);
B) UPOMEMYTKH, HA KOTODbIX (DYHKLUA BOSPACTAET, U LHPOMEMHYT-
KH, HA KOTOPBIX 0OHA VOBIBAET;
r) sanbonbuiee ¥ HaMMeHbIee 3HA4YeHUA (DyHKIIHH.
1) Pacupemennre, KTO BRINOJHAET 38JAHUS a4) U B), 4 KTO — 3a-
JaHuA 0) U T'), ¥ BHIIOOJIHHTEe HX.
2) ObpAcCHUTe, KaKk BBl paccy’kAaJH NPH BHINOJHEHHH 3ajaHHdA.
3) McnopaesTe monyiieHHBIe OIIHOKH, eclIH OHH oOHapy:kaTcHd.
1101. Ilepeumncaure cBOHCTBEA (ZDYHEKOHH Yy = g(x), TAe —9 < X < 5, rpa-
$GUK KoTOpow Maobpayken wa pucyare 6.

CrxauaH ¢ vk.com/material100

[TT T [vA [£] 77 ]
'y = f(x)-5 2 /
| Ay = glx)-
A / !3 I [ A d g,{l:]
"LH ff 1 \\ ! {_;" A 11 N/ o
| = | I
—71 h4l—2]0l h23] 5% —s5A-20l1]3]5 ]k
| \[ J | |
I | AR
Puc. 64 | 3 O e Puc. 65 | 1
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1102,

1103.

1104.

1105.

—
Pt
-

{ L]
|
|
:‘;—-.._..;
|
|
T
oo
i
o
=Y

Puc. 66 ||

Ha pwcvrke 66 mzobpamén rpadmi
dyaEnHE ¥ = g(x), Toe —10 = x < 10,
Cronbro Hyned nmMeer (vHRKIMA?T
Yramwre;

a) IpoMeXVTKH, Ha KOTOpbIX (yH-
KIIMA IPHHUMAST OTPULATEIbLHbIE
ANAYCHAA;

0) OpoMe:XVTKI, Ha KOTOPHX (PVHE-
IHMA VOBIBAET.

Jra dyernnu ¥y = f(x), rpaduk Ko-
TOPOH H300paxéH Ha pucyHEe 67,
VEAMHATE:

1) D(f); 2) E(f); 3) nyan pyaxmun;
4) TpoMeXVTKH 3HAKOOOCTOAHCTREA;
D)  OpOMEMRVTEH  MOHOTOHHOCTM)

6) f(=3) u f(1).

HadgepruTe rpadur EKakol-1udo
byvHELEH ¢ 001aCTRIO OLpeseleHu A
[-3; 4] Tak, "T0ORT oTa QYyHKIIHA:

4) BO3pACTANA HA LPOMEXYTHE
[-3; 0] u yOnIRana Ha TTPOMCIKVTKE
[0; 4];

0) voniBama ma mpoMeRyvTEe [—3; 1]

M BO3pacTala Ha [OPOMeKyTHe
[1; 4].

ITagepTHTe Tpaur KaxoH-HHOVIL
(byvHELME, HYJAMMH HKOTOPOH cay-
FAT UHACIIA:

a) -3 u 3; 6) 4, 0 m 2; B) -3, 2,
1 . 5.

a)

6)

§ 13

®Y

E'i
-
4
[ik]

i

om/material100

gk [ T[]

[y

A

=Y

y= fllef)

[ 1] ]

Pwc. 67

DOYyHKUMA U e€ CBOWCTBA
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1106. Hafigure myau QyHKEIUN (eC/IH OHHU CYIIECTBYIOT):

a) y = —0,8x + 12; B}y=4+2x;
xz + 9
_ _ - B 6
0) ¥y = (3x — 10)(x + 6); 1) y = GoDGIe "
1107. Hmeer nmu HyAH (QYHKITHA:
a) ¥y = 2,1x — T0; D) ¥y = 4x(x — 2); B}y=ﬁ;x?
1108. VkakuTe 00JIACTH OIpemeseHHS M HallauTe HYIH (HYHKIIHH:

o) i EoAEE, E — 4x” +25x
y x 5 ’ y Ex—v"lﬂ—ﬁx

1109. BrigcHUTE, DepeceRANTCS U NpsSMad W ruoepdons. Eenm ga, To
HAWJAATC TOUKW TMCPCCCHCHUA.

a) npamMasa y = x + 1 u runepbosna y = f;

1

- CkadaH c vk.com/material100

0) npamaa y = —2x — 2 u runepbosa y =

1110. HalrawTe, 0pH Kak\AxX 37avedwAxX X 3WavYeAwd (QYHURITAA
¥y = 2x — 3 YIOBIETBOPANIT HEepPaBeHCTBY —d < I = D.

1111. Jora:RHTe TOMXISCTBO:

H}( ._M'] " 1 )_a—l_ 2 —0:

i a—1

6) [ I1+x 1- y ].xzy—yz.rzl_

x4y y

c a2 + 5 + i 3
B) 3a o At S i3 -1 __2..,....1_3_
) =L aﬁ—cg a+c J a-—e

1112, Haiizmre sHaYeHHMe BbIPAHKEHHNS

© - 4a%

da 1 |
2a—-3
opa ¢ = —1,2.

'1113. CpapuuTe UHcIIA:

a) 2mg  6)3>m ik 8)3,12m 3% 1) 17,2(7) um 17,27
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KOHTpONbHbIE BONPOCHLI U 3afaHus

Haite onpepenenne dyHKUMK,. YT0 HasbiBaeTca 0OnacTeio onpeaeneHua
N MHOXECTBOM 3Ha4YeHW PyHKUMn?

Y10 Ha3biBaeTcs rpadpmkom dpyHkumn? Yto npepcrasnaet cobon rpadumk
NMHENHOW DYHKUMKM? NPAMOWM NpoNoOpUMOHaAnsEHOCTU? 0BpaTHOW nponop-
LMOHaNLHOCTHU?

Hainte onpepenedve Bospactawowein (yboisawowen) ¢yHkunn. Mpuse-
auTe npumepsl GYHKUKWMKM, BO3pacTalolWen Ha npomexyTke; ybbiBaouwien
Ha nNpoMmexyTke. HaszoeuTe NpoMexyTkM Bo3pacTaHua 1 ybbiBaHus dyH-
Kummn, rpaduk KoTopoi n3obpaxeéH Ha pucyHke 64.

EETY] CBOWNCTBA HEKOTOPBIX BUAOB ®YHKUWUNA

44. Ceoucrea nuHenMHoONn pyHKUMM

PaccmoTpum cpoiicTBa VHKOWH, 2afaHHON dopmylod y = kx + b,
rae £ = 0 (puc. 68).

a) 77 6) yh CkadaH ¢ vk.com/material100

¥ =kx+b (k =0)
/ Yy =kx+b(k <0)

/ﬂ—fg % 0 %
k k

Puc. 68

1. @Pyurxyua onpedesena npu JA0LIX SHAYCHUAX NREepeMeHHOU X,
T. e. I y) = K.
2. BHavenuem GYHKWUL Modcem Doimoe Jdwdoe queno, 1. e. E(y) = R.

b
3. PyHryuA 0OpAUIREMCA 8 HYb NPU X = —F.,
® JleiicTBUTENBHO, PEIIMM ypaBHeHHe kx + b = 0, monyuum kx = —b,
b
OTKYJa X = —7. &

4. Hpu k = 0 (hyrruus npuHuMaen OnpuuameibHbte 3HEYCHLS HA

b
npoMexMcymixe ("'DU; "E) U NOJAOKWUMEALHBIC JHAYCHUA HA NMPOMENYMKE

()
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® Pemwns HepaBeHCTBa
kx +b<0nkx+b=0,

G i 2o F . b 2 3 b
Halifém, 4ro ecan £ >0, To y = 0 mpu x = -5 u y = 0 opum x =~

Hpu £ < 0 pyrruus npunusMaen OmpuuamessHble SHAYEHUS HO

b
NPpOMENCYIMKE [_E; -i—DD] U noJOMUMEALHWE FHAYNEHUA HA RPpOMeEN Y-

b
H-‘E (—DO, _EJ.

® VYO0emuThCA B 3TOM MOMKHO, PEeIIMB HepaBeHCTBA
kx +b<O0nunkx+b>0
1IpH VCIOBHH, dTo k < 0. O

5. Hpu k = 0 ¢hyrryusg ¥y = kx + b garaemes sospaemawnyeli,
npu k < 0 — yowisaroueit.

® Joxaxxem pro. IIyeTsh x; ¥ X, — TPOM3ROILHLIC 3HAYEHUSA APTYMEH-
Ta, NIPHYEM X, > X,. ODosHAUHM uUepe3 Y, H I, COOTBETCTBYIOIIHE
KM 3HAYEeHMH (QvHEOUMK:
Yy, = kx; + b u y, = kx, + b.
PaceMoTrpuM paszHOCTE Iy — Y;p!

Yo — = (kx, + b) — (kxy + b) = kx, — kxy = k(x, — x,).

Y2 = U (kx, ) — (kx, ) 2 at &é'—‘ﬁl—:[‘v .com/material100
MHo:KHATeL X — X; TOJOMKHUTEICH, TaK KaKk X, = X,. lloaToMy 3HaK
npouseeneHud k(x, — x,) onpegendercA 3HaKoM KoadpduumeHrta k.

Ecmm k=0, To klxs —x) > 0wy, > y,. ?HH‘IHT, npua k > 0 QpyEK-

upda i = kx + b ABiAeTcA BospacTarmlei.

Ecm k < 0, To B(x, — x) < 0w y, < y,. 35aunT, npu k < 0 pyeK-

uuda iy = kx + b ApidercA yObIBaOLIeH.

YnpaxHeHus

1114. ITocrpoiiTe rpadur PYHKIHH H TepedHcIHTe eé cBoiicTBa:
a) y = 1,5x — 3; 0) y = —0,6x + 5.

1115, TIloctpoiiTe rpadgmur pyarmun: a) y — 1,6x; 6) v = —0,4x, Ilepe-
YHCJIHTEe CBOHCTRA PYHEIHMH ¥ = kx mpu & = 0 u nmpu £ < (.

1116. IIpx xakuX 3HaueHHAX x QyHKUHA y = f(x) obpailaeTcda B HYJb,
NpHHHUMAaST IIOJOMKHTe/IbHBIe U OTPHIATEIbHBIE 3HAYEHUA, eCJHU:
a) f(x) = —-0,7x + 350; 8) flx) = 30x + 107
HauepTure cxemaruueckM rpadyr (VHKOHA H OPOUJLIIOCTPH-
pYHTE HA HEM VCOTAHOBIEHHBIE CEBOHCTBA.

1117. Kaxwme us nusellenix ¢dvHrEumit y = 8x — 5, y = —3x + 11,
y=—49x - 100, y = x + 1, y = 1 — x sasaaoTcs:
a) BO3pacTalwIuMH; 0) vOomBarommmMu?

MyHELLMKA
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1119.

1120,

1121,

1122,

1123.

1124,

1125.

@yuKnuA 3agava opmymoit f(x) = 13x — 78, TIpn kakwx 3wa-

TeHHAX X:

a) flx) = 0; 0) flx) = 0; B) flx) <= 07

ABngerca nmu QPyHKIHA BozpacTawiled MM yObIBawmiei?

Ha pucyure 69 wusobpaseén rpadux
nmuHedHOH (hryvHEOUE y = f(x). Rarxme

11
y=f(x)

YA

M3 CHeAVIOINIHX VTBep:KIeHHH o JaH-

HOl (YHELMK BepHbL?

B oreeTe zanumuTe MX HOMepa.

1) DyHELMA ABIdeTcs vVObIBAKOILEH.

2) x = -4 — BYIL (PVHEIMH. =1°

3) 7(2) = 0. Puc. 69

4y Ha npome:kyTre (—oo; —4) (pyHEDHA
IPHHEMAET OTPHIOATEJIBHBIE SHAYEHIIA.

=Y

dyuxnaa 3amana hopmyvaoi ffx) = —1,6x + 6. Ilpw ®KakwWx 3nAa-
YeHHAX X BHINOAHAWTcA yeaoeuda 0 = f(x) = 37 IlonyduTe oTBeT
anrefpanuecKkuM crnocofoM M IPOMJLIIOCTPUPYITE Ha rpadure.

Jlnmennaa (pyEKOUA 3agada popmyaoi y = kx + 10, rge & — ne-
KoTopoe YHcio. B KaKHX KOODAMHATHBEIX YeTBePTAX PACOOJOMKeH
rpadue 2170l PYHKIMH, e H3BeCTHO, 4TO:

a) k& = 0; 6) kB = 0; B) B = 07

CkadaH c vk.com/material100

DyHKUHUA 3ajaHa Gopuydaoi y = kx + b, rae B © b — HekoTO-
peie uncaa. llogamure cxeMaTHUYECHKM, HAK PACIIOJACAETCH I'pa-

(pUE B KOOPAWHATHON MJOCKOCTH, CCJTH:

a)k =0, b = 0 mok<0, b< 0
0y B == 0, b = 0 M E=00-=0,
B) <0, b=0;

PE‘-]]II—ITE: VpABHEeHHE:
a) 0,6x° — 3,6x = 0;

6) & — 5 =0; r) 0,5x° + 9 =
CpapanTe 2(2) u g(—2), ecnu:

1 x
a) g(x]=x2*5; 0) g{x}=;§ﬁ§

PEI.SJID}RMTE Hi MHOXHTENHM MHOIOYJIEH:
a) 4x — .r“;

6) @' — 169a”;

B) ¥ — 8¢ + 16¢.

B) 2x° + 17x = 0;

0.

n) g(x) = —

—X

x4+ 0



k

45. Ceonctea PyHKUMA ¥y = - N y = x

Ha pucynrke 70 msobpamxén rpadur QyHKOUH iy = k raoe B = 0.

xi
PaccmoTpuM cBOlicTBaA 3TOH (DYHKIIHH.
a) A ) A

y (k <0)

|
A E

Puc. 70

1. Pynrkyua onpedesena dia ALY FHAYEHUL ApeyMmeHmd, Kpome
Hyad, T. e. D(y) = (—o=; 0) U (0; +oc),
2. dnaydenuem pynrxuuu moxcem Ooimu awdoe LUcao, KpomMe HYAA,
T. €. E(y) = (—oo; 0) U (0; +oo), CkadaH ¢ vk.com/material100
3. PyHKUUA HIYAel He umeem.
® OTo creayer U3 TOro, 4To ﬂpﬂﬁh% npn Ja0b0oM 3HAYEHUH apryMeHTa

B HVJIB He obpamlaerca (mo vemoeuio k£ = 0). O

4, Pyurxuua y = ‘;‘; npu k£ = 0 npunumaem OmMpuUyamelbHbie FHU-

Yenus Ha npomMexcymice (—ooy 0) @ nNoJOHUMETbHBE JHAYCHUA HA NPO-
smexcymue (0; +oo).
i

® [Heiicreurenpro, ecau k = 0, To Apods - orpunaTensHa npu x <= 0
II MMOJOEHATEAERA OPIT iy i ﬂ 9

k 15 )
Pynryua y = . npu k < 0 npunumaem ompuuamesvhble sHAYEHUL
na npomexcymice (0; +o0) & ROJOHCUMEADHBIE SHAYCHUA HA NPOMEHCYN-
xe (—ooy 0).
OBoCHOBAHME AHAJOTHYHO H3JOKEHHOMY IaA cayuas k = 0,

9. lpu k& = 0 Qyuuryus y = k. asasemes yOblBAIOWelE HA KAk
dom ws npomexcymruos (—oo; 0) uw (0; +oc), Hpu & <= 0 pynruyus
y = 'F;" ABAACMCA B03pacmanuleil Ha Kaxdom us3 3Mmux NPoMedymrKos
(cm. pue. 70, a, O).

HURHBHTEHBCTBO 3TOro cBOMCTBA MpoBOAHMTCA AHAJIOI'HYHO TOMY, KaK
3TO OBLIO COEeIAHO IS JTHHeHHON (DYHKI[ITH.
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k ; :
3aMeTHM, UTO, X0TA QPyHKIUA ¥ = ., rle [ A i
| |
k = 0, vOpIBaeT (HNH BO3ZpACTAST) HA KaXIOM 7] e |
u3 npoMeskyTeos (—oo; 0) u (0; +oc), oma me | [ [ Y ~NX T 11 -
ABAACTCA WHW VOLIRAIOMCH, WM RO3pAcTAIOMei ' R
dbvaruueii. B camom nene, sra dyHKOHA Mo-  — 11
HOTOHHOH He SBJHETCH. ol 1 x
PacemoTpuM Teneps cBOHCTBA (DYHEIHH
y = +x (pume. T1). Puc. 71

1. Pynrxyua onpedeicena npu 006X HEOMPUYATEABRBIX 3FHAYERU-
Ax apzymenma, T. e. D(y) = [0; +oo).

2, tﬁy}f}ﬁl{uﬂ RPURUMAEN MOABKO HEOMPUUAmEedbHBEe 3HAYEHUA,
Hth[é"-'I I10d0e HEDTDHIIﬂTEJIBHDE YHCIO MO:eT ABIATHCA €€ 3HaueHH-
eM, T. e. E(y) = |0; +oo).

3. Pyuyua obpauiaemeca 6 uyiv npu x = 0.
4, Pynryua S642€MCA GOIPACTNANULELL.

® Jokamxem aro. Ilyers X, 1 X, — NPOM3BOJIbHbIE 3HAYEHUA apryMeH-
Ta, IpHIéM X, > x, = 0. ObosHaunm uyepes y; M Y — COOTBETCTBY-
0IIMe UM 3HaYeHUA QYHKIHMHA: I = VX ¥ Yy = JXa

PaccmoTpuM pasHOCTB Y, — Y4!

|.

"-é M= \/_ \/_ (\/_ \/_) \lea :inl . CrauaH ¢ vk.com/material100
.4 e |
{VI'_E “‘lel {J_ 'le Ly— Xy
vxz +: \.xt ‘\'Ilg | \‘E

Tak Kar x, — x;, > 0 m v'rx_z — &x, = 0, To QyEKIUA ¥ = \E AB-

NAeTCHA BO3pacTamlien.

>0,

YOopaxHeHus

YR
1126. Ila pucynxe 72 wu300paykéH rpadui ' II'|L
by ¥y = f (x). T TTTTTY H=ff’x1,
KEarue u3 claeiyviOLIMX YTBEePRHIeHUH 1 i
SIBISIHOTCH BepHBIMH? B 0OTBeTe 3amu- : |1 A :x
OIMTe MX HOMepa. ol 1 W = =

1) DyEEOHUS ABIseTCAS VOBIBAIOIIEH. e
Y
2) x = 3 — HYVIbL PYHEOHUH. T L
3) Ha mpomemiyrre (0; 3) pyvaxnusa ——-——-5-—5--
]

=t

NpHHIEMAaeT JIIOJOENTelBEHBIEe - SHAYEe-
HHKHA.

4) f(=8) + f (2) = 0. Puc. 72
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1127, Kaxkue M3 OPAMBIX
y=25 y=0,09, y=10, y = -4

nepecekawT rpadpuk GyEKUHH y = x? laa npaMeIxX, mepeceKa-
OIMX rpaduk, VEauTe abciMcchl TOYEK lepeceuyeHusd,

1128. Hcnonesya rpadpur dbyHRUuB y = /x, HOCTPOITE B TOH Ke CH-
cTEME KOOPIWHAT rpadpux (PyHKIIHH:

a) y = 2Vx; 6) y = —Vx; B) y = v-x.

1129. IlocTpoiiTe B OOHOH cHcTeMe KOOPAHMHAT TIpadHEH (PYHEIHH
¥y = J; HY = X
a) YrRakuTe KOOPAMHATEI HX O0IIHX TO4YEK.

0) Ilpn rakux 3HAyeHMAX X rpadur GyHKIMH y = /x pacno-
JIOJKeH BBIIIe TPAMOH Y = X W NPH KAaKHX JHAYeHHAX X OH
pacnoo:KeH HH;Ke 3TOH npAMoi?

1130. Hana dyuaruus flx) = Jx. VramiTe 3HaUYeHHA apryMedTa x, IIpu
HOTOPLIX BLITIWIHAETCS YCIOBHE:

a) flx) = 10; 6) 3 < fl(x) < b.
IlponnnmwocTpupyiiTe CBOH OTBET Ha rpagHke.

1131. IlocTtpoiiTe rpaduE (pVHKIHH H IepeudHCIHTe eé CcBOMCTBAa:

3 ! CkayaH ¢ vk.com/material100

Bl g 2 By = =

1132. HMzobpazure cxeMarMuecKkH B OJHOH CHCTEME HOOPAMHAT rpaduru
dyvaRITHT i = %n Yy = % HwmerwoT v oTH rpadmKy obmiue TOYUKAY
ObocHyiiTe cBoil oTBeT AnredpaMuecHi.

1133. @yaxumwa 3agana QOpMyJIoN y = 1— Ilpn rakux 3HauyeHHAX X:
a) PYHEIMA NPHHEIMAET 3HAYEHHEe, paBHoe: 8; —8;
6) dyHKOMA TpHHUMAaeT 3HaUYeHWe, MeHbInee 4;
B) (pyHKOHA NpPHHAMAaeT 3HadeHHWe, Doabmmee 27

1134, fisnsercsa au BoapacTaomiell nmam yOBIBaomel (PyHKOHA:

a) y = bx + x; Q) y—=x+ }-x B) y = x° + Jx?

1135, Pewuure cucreMy HEpaABEHCTH
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1136. CpabHuTe 3HAYEHMUH BhIpAaMeHHI:

a) 5v2+ 3V5 n 3J7 + J45; ) 53 + 35 w V75 + 7V2;
6) 6v2—2J7 u 443 - 28; r) V112-2J5 u 4J7 - V23,

KDHTpDﬂhHhIE BONpPOCEI U 3afaHnA

NpuBennTe nNpumepsl Bo3pacrawwein v yobiBawuwen NUHenHOW dyHK-
umm., ChopmynupyinTe n A0KaXUTe COOTBETCTBYIOLLEE CBOWCTBO NUHEN-
HOW YHKLMW,

Y10 Ha3biBaetca Hyneém yHkurMn? Yekaxute Hynb QyHKUMKW, 3a0aHHOIA
dopmynon y = kx + b, rne k£ # 0. MoxeT A nuHerHas QyHKUWA He
UMETE Hynen?

Kak nameHseTcs Ha kKaxaoom wu3 npomexytkoB (-oo; 0) wn (0; +oo)
hyHKUMS Yy = %? Paccmotpute cnydam B = 0 n k& < 0,

Mepeyucnure cBOMCTBA QyHKUMKM, 3aaaHHOW dopmynon i = \/; Moxert
nv arta GyHKUWMA NpUHUMaTe 3HadeHue, pasHoe 9, -4, 87 Ecnn moxer,
TO NPW KAKOM 3HA4YeHWW aprymenTa’
: CrayaH ¢ vk.com/material100

,HJIJI mex, Kmo xowem 3Hams OoJblie

46. Uenas n gpobHan 4actu 4ucna
Paccmorpum aBe HOBBIe (D)YVHKIMHM M mocTpouM HUX rpadpmeun. CHaua-
Jla BBeJEM INOHATHA LeJ0od W ApoOHOH YacTH 4YHCIa.

} HEJ]DH HACTbH) 4YHCIA X HAa3blBAeTCH
HE[H'EG.TIL]]IE‘E‘ H,E‘.]'IOE UHCIO, He INpepBocXoldlllee X.

Ilenaa vacts ymcna x oboszHauaerca Tar: [x].
IIpuBeaém npumMepsl:

[5.7] = 5; [1U%:| = 10; [-7] = -T7; [-8,2] = —

: Den JpofHOH YacThI0 YHC/AA X Ha3bIBaeTCHA
pammcw, MCRAY YUCTOM W eTo Teaoil JacThLio.

Jlpobrasa wacTh uucaa x obosnadaerca tak: {x}. Takum obpasowm,
{x} = x - [x].
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Hanpuwmep, ' vh |

{12,4} = 12,4 — 12 = 0,4; ' y =[]
{_3,5} = __,3,5 — 1_3,5] — “‘3,5 - S N S N~ o A [_—
- (-4) = 0,5; {7} = 0. 7|

BeiicHum, uro mnpejcraBiaser coboit | a1 bl Y
rpadur QyHEuuH y = [x]. TERER IR AN

Ecnuw 0 £ x < 1, ro [x] = 0. 3ua- | e,
AT, Ha npomexyTxe [(; 1) rpadpmur | -
byvaEIEE ¥ = [x] cormamaer ¢ mpamoir | | | [ [ 1A 11T
y = 0. Ho Tmak marx [1] = 1, To npu | | 11 1
¥ = 1 rpapuK COREPIIAET «CKATOK», :

Ecanm 1 € x < 2, To [x] = 1, smaunt, Ll i

Ha mpoMe:xEyTHe [1; 2) 3HadYeHHdA paBHEI
1, a npp x = 2 rpadHE OOATHE COBep-
oraeT <«CEAYO0RE».

Paccmarpyeaa mocJeloBaTelbLHO MIpPO-
MEMYTHU

[2? 3}! [3; 4): =3 [_1; DJ? [_21 _1}7 ot

noayiaeM TrpadHK, cCOCTOAIITHI H3 «CTy-
ueHer» (puc. 73).

Teneps paccmorpum rpadue (GyH-

roun g = {x}. JaIss 3TOr0 BOCHOJIB3VEM-
cA OoIIpeleJTeHHeN ,I[pDﬁHDfI JACTH YHCIA: CxadaH ¢ vk.com/material100
i = = kel

Hmeem: ecnn 0 € x < 1, 1o [x] = 0, sHaunT, {x¥} = x — 0 1 Tpa-
(pUK Ha 5TOM OPOMEMRKYTEE cOBIIAjaeT ¢ NpAMOR ¥ = X.

Ecom 1 = x < 2, 7o [x] =1, a {x} = x — 1, v rpadhux Ha dTOM
OPOMERYTKEe coBIajaeT ¢ IpAMol y = x — 1 u 7. g. I'paduk wzodpa-
EH Ha pHcyHEe 74.

YyopaxHeHus

1137. Haitgure [a], ecan a = 4,7; 98; —2?—3; —0,01.

1138. IlaifinuTe {c}, ecau ¢ = 5; —%; -0,95; 0; 1,17.
1139. Hafirure menayio H Ipo0HVIO YacTH uHcaa T.

1140. Hasecrro, uro x = 2,7. Haipure: 2[x]; [2x]; [-2x].
1141, HUssectHo, uto x = 4,8. Haiigure: {3x}; {—3x}.

1142. llocrpoiite rpadue GyHEEDHHM:
a) y = 2[x]; 6) ¥ = [2x]; B} ¥ = —Ixl.
1143. Ilocrpoitre rpadur dyHrRuU y = —|x}.

256 BRLUELERE PyHkumn



MAononHuTensHble ynpaxHeHwus K rnase V
K naparpadgy 13

1144, Haipwre obaacte oupegeneHud (GyHEIIHIML

1 2 . 1
B) Y == et 6]y=\/;~ﬁ.l'x—4, B) y = —.

1145. Jdauaa npamoyroasEmxa ABCD B 8-
(pwc. 75) parma 10 cwm, a 1mMpw-
Ha — T cm. Orpesox MN nepensu-
raerca or oTpesrka AD g0 orpesrsa
BC, ocramafch TAPATeTLHRIM - 0T M N
peary AD. Ilmomams y (cm®) 3a-
KEpPAILIeHHOH YACTH ecTbh (PDYHELIMHA
paccroauua x (cm) oT Toukw D mo 4 D
Toukd N. dagaiite OYHEIUK Yy =
= f{x) dopmymoii. Halinure MHOMEE-  pyc 75
CTRO 3HAYMCAWH DTOH (QPYHAKIIHH,

1146. B pasnobegpesnom TpeyroabHuee ABC ocnosanune AC pasHO
6 cvm, a DoKOBRAaA cTOpoHA — 9 CM. KOHIIEI DOABMIXHOCO:-GXPEescom/matenallio
Ka, DapalledbHOTC OCHOBAHHIO, JeiaT Ha OOKOBRIX CTOpPOHAaX.
Ero pnuna passa y (cM), & paccrosHHe OT BepLIMHbBL — X (CM).
3amaiite opmMynoi y Kax GVHKOHKD 0T x. Haligure MHOKECTRO
3HAYeHHMH 5TOH (PYHKIHH.

1

*+1

duk ock x?7 ock y?7 B KaKNX KOOPAMHATHBIX YeTBEPTAX PacloJio-
s#ked rpacdhur sroi hyvEHKIHUH?

1147, DOyaxnua 3anana QOopMyIon y = Ilepeceraer nu ee rpa-

1148. Karep ornpapifeTcda oT IpUCTAaHH A ¥ HIST BHHU3 110 PeKe K IIPH-
cranu B, mo xoropoin 60 xm. ITocae aBYX4acoBOH CTOAHKH HA
npucTaid B oB pBo3epammaeTcAa odOpaTHo. Paccroanme [ (EM),
OpoljeHHOe EATepoM OT IPHCTAHH A, 2aBHCHT OT BpeMeHH ¢ (4),
OTCHHTEIBACMOTO O MOMEHTA OTIPABJICHIIS EHATEDA M3 A 0 B~
MeHTa BRoaBpailennd. CobcTBeHHad CKOpoCTh KaTepa 16 Km /4,
CHOPOCTHb TeYeHHA DEeKH 4 km/u. damaiite [ KaKk (VHEIIHIO OT i
[t]{}[]M?ﬂdMI{ nocTpolTe rpahur PYHEIUH, OOUOIHTe 00 Tpadgury
eé cBolicTBA M ODBACHHTE HX (PH3HMYECKHH CMBICI,

1149, HauepruTe Tpavi KaxkoW-madyahL QyIRNHA, odIacThio onmpeae-
JeHHA KOTopoH dapaderca mnpoMe:kyTor [—3:; 4], a MHOXecTEOM
3HaueHuil — npomesxyror [0; 6].

NononHuTensHbie ynpax{Hedua Kk rnase V 057



1150. Haiigure By u (YHKIWH (€CIH OHH CYIECTRYIOT):

2x +11, 6, _ 3«%-12
8) y = 5 0y =593z B) Yy =—5—
1151. Hamectno, uto ¥ = f(x) m y = g(x) — Boaspacraronime (yoLIRaro-

urue) dyernuu. Horamure, uTo pyHEULHA ¢ = f(x) + g(x) ABnA-
ercsa Bospacrawiuei (vObisarouieil) GyHRImMe.

1152, HapectHO, uTO ¥ = f(x) — BO3pacTamwmlad QVHEIHA H ¢ — He-
roropoe uucao. Horamure, uro ypasHeHue f(x) = a@ umeer He
doJee ONHOTO KOPHS.

1153, PemnnTe ypaBHeHHe:
a) Jx + x* = 18; 6) x* + 5x = 6.

1154. Kargwne us dyHEUMIE, 3ajaHHbIX (DOpMYJIaMU
y = x°, y = x"+ 5, y=2x + 5,
y=xa, y=—x3, y=—x2—4,

4 2
P=od%; ooty Fs=d 2+
COXPaHAIOT 3HAK Ha Bcel obmacTH onpegeneHusa?

e . s
1155./ Ha pucynxe 76 msofpasmén rpadux CHayaH ¢ vk.com/material100

OAHON M3 (PYHKIIHI: \1
= ® i el = Lo =l =% {}\1

Kaxoit umenso? Puc. 76

rY

1156. Karoii u3 tpéx rpa@uros, M300pasKEHHbBIX Ha PHCYHEe 77, ABJIA-
ercst rpadpukom QyHRIET ¥y = x — 2[?

1157. Ilocrpoiite rpaduk GyHruun y — ]El M OLMIIMTE €€ CBOMCTBA.
X
1, yh 2. YA 3. v
\ /
11 14 11
é/ ! > e
0 1 x 0 1 x 0 1%
Puc. 77
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1158. PyernuA sagaHa dopmynaoil y = 3,5x — T. 3apaiite QopMyJIoHd
KAKVH)-HHOYIE JHHEHHYVIO ((YHEIHH, PpAdHE KOTOPOH Hepecera-
eT TpaWK TCPROW (PYHKITAN
a) B TOYKe, PACIIOJIO:EHHOH B TpeTbell KOoOpPAHHATHOMH UYeTBEePTH;
0) B TOYKE, PACHOJIOEKEHHOH HA OCH X;

B) B TOYKE, PACTOJOMKCHHOW Ha OCH Y,

1159, dyuruwma sagaHa Qopmynoil y = —2x + 6. Bagaiite dopmysnoii
(pyHKRIIUIO, TpahpuK KOTOPOW HmapanilenleH TpapHKY JaHHOH (hyH-
KEOWH M OPOXOIHT:

a) Jepes3 HAYAJI0 KOOPAHMHAT;
6) gepes Toury (—4; 0);

B) uepe3 Toukry (0; 3);

r) uepes Toukry (—2; 2).

1160. Ilpu raxkux 3HaYeHHAX a QyHEOHA ¥ = (@ — 2)x + 3:
a) ABJAAETCHA BO3PACTAIOMIEH;
0) asndAerca yOmIBaOIe;
B) He ABJIAeTCA HH BO3pacTaiomieii, HH yOsIBaweii?
CravaH ¢ vk.com/material100

1161. Hama ¢pvERIHA glx) = 1 - J; . Pacnono:xkuTe B nmopAajKe Bo3pa-
CTAHHA 3HAYEHHHA 5T0H QVHEIIHH IIDPH:

x=0x=1; x = 0,25; x = 0,09; x = 36.
1162. Karkwe ma opsMeix y =4x — 5, y=05x -2, y=-1, y=—x+ 3
MMEIOT 06IIue TOYKM ¢ rpaduKoM QYHKIMN y = /x ?
1163, TTocrpoiiTe rpadwun GyHRIHA Y = % Onpenenure, Opu Ka-
dx“ +
KHX 3HaUYeHHAX k mpamasa y = kx uMeeT ¢ rpaduKoOM POBHO OAHY
oDIIVIO TOUKY.

1164, ITocrpoiite rpaduk YHKIIME H TepedHCIHTe e8 cBOHCTBA:

a) ¥ ﬁ_[xz, ecau x = 1,
' lqr_;:, econ x = 1;

x-1), ecm x = 2,
()
X

—2x+5, ecnn 2 < x = 3.
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1165. C momomeio rpapUKoB HAHAUTE OPUOIHREHHOE 3HAYEHHE KODPHST

ypaBHeHHA x = f

1166. IlocrpoliTe B oOHOH cHCTeMe KOODJAMHAT B HepPBOM KOOPAHHATHOM

yergepTH rpadurn GyHkumii y = x, y = x, y=x , y = Jx.
a) VHKaxHTe KOOPAHHATEI TO4YeK, KOTOphIe ABIAITCA OOIIHMH
AJA BCEeX 3THX TrpapMKoB.

6) OnumuTe B3aMMHOE PACIOJIOMKeHWe BTHX Ipa)MKoB Ha OTpes-
ke [0; 1] u va ayue [1; +oo).

B) I'nmaas Ha PHCYHOK, PACIOJIOMKHTE B NOPAJAKE BO3pacTaHHUA

gquena: 0,37; 0,37%; 0,37 0,37,

r) Pacnonoxure B mopAake yomipanums umcna: 4,6; 4,6% 4,6%
4,6.

1167. Hcoonesaya pucyHOK 52 Ha c¢. 237, mepedncianTe cBOHCTBA (DYVHK-

muit y = &%, y = y=Jx my=|x.

1168. T'padurom karoii Hsz pyHKUHI — y = _%
runepdoaa’?

HIIH ¥ = — ABJHAeTCA

el

com/material 100

Cray k.
1169. Kaxue us rouex (5; 3), (10; —2), (=0,3; —50), (=0.4; 50) mpu-
HAAICHKAaT TpapuKy QYHKITHAN

a)y =1 ¢ y=-20

a0 x
1170. B oamod crcTeMe KOORAWHAT TOCTpOWTe Tpapuky (PYAKITIN

1 4 2 ]
Y=gt = g W=

Kak szaBucuT pacrojoxenue rpadurka QYHEIHAM § = '% OT MOAYJIA

roaddurenTa £?

1171, B oaEoll cHCcTeMe KOOPJAMHAT IOCTRONTe TrpauKl (PyHKITWH

W HaHIHATe HOOPDIHHATEI HX TOo4YelR IIepecevdeHIid.

a)y;—%uy=—x; ﬁ]yiﬁny=x+1.
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rnaBa 4l CTENEHb C LLEJ1bIM

NOKASATEJIEM

B atoin rnase Gyner npoaonkeHo uayvyeHuwe crteneden. o cux nop Bbl
MMEenn AOeno TONbKO CO CTEeneHAMW C HaTypanbHbiIMW nokasatenamu. Te-
nepb Bol EﬂTpETHTECb CO CTeneHamK, NokasaTenn KOTOpbIX — uenble oT-
puvuaTenbHble Yucna. 3T0 NO3BONUT BLINONHATL AENCTBUSA CO CTENEHAMW,
nokasaTens MM KOTOpPbIX MOryT ObiTek niobbie uensbie Yicna.

Mcnons3oBaHue crenedHen c LensiMun {]TplﬂuaTEanHMH nokasartensmu
NO3BONWUT 3anUCbLIBaTb B CTAaHOAPTHOM BWMAe He Tonbko Bonbwwue, HO KU ma-
Nnble Yyicna, 4To caenaeT 3anuch BblMMCNeHwid Gonee KOMNakTHOM.

CkadaH ¢ vik.com/material100

- [CTEMEHb C LEJIbIM NOKASATEJIEM
U EE CBOMCTBA

47. OnpepeneHue crenexHu
C uenbiM OTpMUaTeNnbHbIM NokKasarenem

B cnpaBouHOH JaMTepaType MOMHO HAWTH CBeJeHHA O TOM, 4YTO
macca Coxnna pasaa 1,989 - 10" r, a macca atoma Bojopoma paBHa
1,674 - 10" r. Barmmues 10* ozmauaer npoussesenue TPUALATH TPEX MHO-
FEATETER, KaAALIE U8 KOTOpPEIX pasen 10, A kaxos cwuica samwcn 10 2472

Brimumem mociemoBaTebHO cTemneHH dHcaa 10 ¢ mokasarenamu O,
1, 2 u r. g

Toxyuum crpory 10°, 101, 102, 10°, .. .

B 9Toii cTpoKe Kamaoe UYHCIO MeHBIIe CIeAVIOIIero 3a HHM B
10 pas. Ilpogonskan ¢TPOKY LO TOMY e 34KOHY BJIEBO, LEPei YUCI0OM

1 1 1
10{} caeagyerT HanoHcaTe 4YHCI0 — = —, HE]}EJI HCIOM —— — YHHCJOD
10 10! 10!
L—L nepel 4YHCJIOM 1— = HCJIO L HT 1 HOJI}”{HM
100 107 102 10’ B
1 1 1 0 1 2
LT AR 10% 10%, 10, 10°, .. . (1)
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B crpore (1) cmpaBa or umcaa 10° morasarens Kakaoi cTemeHH
Ha 1 MeHBIIe TOKAasaTens cleAVIOlled 3a Hel ETEH%HH. PacnpocTpanas
ATOT 3AKOH HA 4Hcaa, cToAliue ciaeBa or ymeaa 107, MX 3anMCBIBAIOT B

1
BHAe crenmeHH umcaa 10 c OTPHIATEJEHBIM IIOKaA3aTeJeM. BmecTo —

< 1 s
mumyr 10, Bmecto o2 mamyr 10°%, Bmecto

IlonyuaroT

1d

mamyr 10°° u 1. 4.

e 10 10051675 102 105 100, 107 o

~1 1 —8
Hrax, 10" ozHauaer o’ 10 ° osmauaer

—3 1
10 © ozgavyaer —

10°

A T. A. Taxoe corjamenue IIpHHEMaeTCH IJIA cTerneHel ¢ JIO0OBIMH OCHO-

BAHHAMH, OTIHYHBIMHK OT HYJIA.

HOEe YHCI0, TO

i 1
a = —
ﬂ.l't

-

[Moabaysacek aTUM omnpeaeseHUeM, HaAWJIEM, YTO

2 1 1

D ==

5% 5

_3—4= 1 =L;
=2 -3y 81
F, -3
(i 3 1
I'ﬁ =g 8

Eenu a = 0 u n — nenoe oTpULATELL-

CrxauaH ¢ vk.com/material100

Bripaxxenuo 0" npu nenom orpuuaTeibHoM i (TAK e KaKk U 1pu
n = (}) He OPUTHCLIBAIOT HUKAKONO 3HAYEHUS; 3TO BLIPAMEHNE

He HAMeeT CMBICTIA.

HaoomaEM, 4TO IIPH HaATYPRAIBEHOM 7 9TC BHPaXeHHe HMeeT CMEBEICTT

M Er0o 3HAYEHME PABHO HYJIHO.

BepueMcs ¥ OpuMepy, PaccMOTPEHHOMY B HAYade OYHKTA. Leneph
MBI 3HaeMm, 4To 3anuce 1,674 -  § § I, BBIPAMKAIIIAA MACCY ATOMA BO-

Jopoma, o3dHadaeT

1,674 - 10** r = 1,674 - LI 1,674 : 10*' r = 0,000...01674r.
:

1™
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YnpaxXHeHus

1 172 . 3aMeHHTEe CTeIeHb IIEJBIM  OTPHOATEJIBHBIM @ IIOKAIATETEM
—

IPO0EIo:

a) 10°°; 3 Bl

6) 9% n) (ab)™%
B)al e) (a + b) 2.

1173. SamednuTe Apoldb CTEUEHbLID € OTPHLATENbHBIM [IOHAZATEIIEM:
1 1 1 1 1
a) —3 6) =3 B) —=} r) =3 o) —.
107 6’ x’ y 7

1174. IlpegcraBeTe UHCIA:

a) 8, 4, 2, 1, ;—, i W :T B BHIE CTEIIEHH ¢ OCHOBAHHEeM 2;
1 1 1

6) , —, — 1, 5, 25, 125 B BHJe cTeNeHW C OCHOBAHMEM 5.
1256 25 b5

1175. llpepcrasbpre umcia:

a) i, ... 1, 1, 3, 9, 27, 81 B Bue CcreneHy ¢ OCHOBAHHEM 3

277 97 3 CrauaH ¢ vk.com/material100
6) 100, 10, 1, 0,1, 0,01, 0,001, 0,0001 B BHOe cTemeHH C OCHO-
BaHuem 10.

1176. BorumcaaTe:

=2 / 5]
a) 47% B) (1) A) [.1: i =)l ] 3 m) 0,017

5

6) (-3)% 1) (1) e) [—.—3] . a) [—zg}_z; ) 1,125,

1177. HaliguTe 3HadYeHHe BRIPAXKeHId:

a) —107; B) (—0,8)7%; m) —(—2)%
6) —0,27%; r) (-0,5)% e) —(—-3)2.
1178. Brrumncianre: :

a) 4% ) [3); 1) -0,47%

\ 4)

[ 4 { v~ 2
6) 2,57} r) 111] : e) —| 21|

\ 3 L2
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1179. CpaBHUTE ¢ HYJIEM 3HAYEHUE CTEIEHN:

¢ D
-b —6 2
a) 97 B) (—7,1) "; x}(—g) :
-2
4 ‘ 3 3
6) 2,6 °; r) (-3,9)°; e) EZ
1180. Bepno am, 4TO:
a) ecid a > 0 © n — Ieiloe uHcIo, To @ = 0
0) ecit @ <= 0 U n — uérHOEe OTpUUATENLHOE yueno, To a° > 0
B) ecaiu a4 < 0 ¥ n — HeUETHOE OTPUIATEIBHOE YHCa0, To a < 0F

1181. IlafimpTe 3HaUeHHe BHIPAKOHUS X°, ccim:
a)x =-7, p=-—-2; B) x = 2, p = —06;
6) x =8, p=—-1; rjx =-9 p=0.

1182. Kagoe sHaueHHe NpUHHMAET BhIpaskeHHe —x°, eciu:
A x=-1, p=-2; B) x = 2, p=-1;
6) x = 0,5, p = —-2; Ty x = 0,5, p = —5?

fI

1183. HafiyrrTe 3mavcHAA BLIpa/KenwiH x° W x ', ecam:

. 2
a) x:%,n=3; B) X=

§| n = _2;

1 i ‘
0) x= —2p = 3: r})x=-1,5, n= 3.
CrauaH ¢ vk.com/material100
1184, HalpawTe amaveHe BREIPAKCHHA;

a) 8 - 479 ) ) 3_:2 + 471,

6) -2 - 10°°; e) 27— (-2) %

B) 18- (-9); &) 0,5° +|§] :
-1 -

r) 10 -|-2| ; 30,3 + 0,17

Looa

1185, Brrumcamre:
a) 6 - 12 %4 1) 1.8% 1.3 %

|
6)-4-8% mi12-|1];
B) 6! - 3% e) 25 + {},1'2.

1186. IlpencraRnTe BRIpaiKeHHe B BHIe OpobI, He cojep:aniell cTelleHH
C OTpHIOATS/BHEINM [IOKASATEJIEM:

a) 3x°; mx e

6) x'y; &) —Qu;

B) 5ab '; w) 2(x + ) 4

r) 5(ab)”’; 3) 10x '(x — y)
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1187, TlpeacraBnTe B BHAC NMPOW3IRGACHUS JpodL:

3 2g° 1 2a
a) — B ==3 e ) ————
) b2 ) ¢ A 2 ) (a—2¢"
x a’ fa + h}z (c +h}5’
o) —; T -3 e 5 3) ——.
) y ) T8 ) bt 2(a — by

1188. IlpeacraBbTe B BHIe Opo0H BHIpa:eHHe:
a) a® + b2 B) (¢ + bN)a ' - b);
6) xy ' + xy’; ) (x — 2y W' + 2y).
1189. IlpectHpasviiTe B Opodb BHIpaKeHHE:
a) (@' + b Ya + B 6) (@ — b)Y (a® — b7).
1190, OnpenemuTe MHOMKCCTRO 3IHAYCAWH X, TPH KOTOPLIX (DYHRITHS
¥y=(x— 2)"! mpurnmaer:
a) MOJOKHTeJbHEIe 3HAYEHHA; 0) oTpunaTeabHBIE 3HAYEHHWA.

S,
1191. Ilpu KakHX HATYPAJILHEIX R JApobdb (e 1Y IpHHHMAaeT HaTvpalb-
F

Hbleé SHAUEHHA? ’

1192, HaiiauTte EoaddUOHeHT o0paTHOH OpPONOPIHOHAJILHOCTH, 3Hﬂsk1, o
uTo eé rpaduK ODpPOXOJUT Hepes TOUKY: CkauaH ¢ vk.com/material100

a) A(1,5: 8); 6) B(0,04; —25).

48. CBonCcTBa CTENEeHU C uenbiM nokKaszarenem
HzpecTHRIe BAaM CBOMCTBA CTeleHH C HaATYVpaJdeHBIM I[IOKA3ATEJIeM

cIpaBeAJHBBEI M JAJA CTelNeHH ¢ JI00BIM IIeablM OoKasaTelneM (HYXHO
TOJBKO NMpedlloJgaraThk, MTO OCHOBAHHEe CTelleHH He DPABHO H}UIHJ).

HOna kamporo ¢ = 0 1 Mo00BIX HDedBIX M U 7

am . a.l't — a.l'.l‘t- I J'I:, {-])
am’ . ai"l' — a]’ﬂ J'T, {2}
(2™) = a™, (3)
anAa Kaxkiux a = 0, & = 0, n moboro menoro n
(ab)' = a"b" (4)
a a”
y-z
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IJTH CBOMCTBA MOMHO JOKA3aTh, OMHPAACE HA OIpeJeseHHe CTeleHH
¢ LEeJBIM OTPHIATEIBHBIM IIOKA3ATEJIEM M CBOMCTBA CTEIEeHH ¢ HATYPAJb-
HBIM IIOKA3aTeJieM.

Jlokas;xem, HanpuMep, cHOpaBeAJuBOoCTh cBoHcTBa (1) (ocHOBHOTO
CBOMCTBA CTeNeHH) AJA caydasi, Korja IoKasaTe/Id cTeleHell — Ilelsle
oTpunAaTesnbHble uncaa. MHave ropops, mORaMeM, 4TO €CaH R M p —

—k Ak —F -
HaTypaiabHele upciaa H ¢ 2 0, roa " ra P =a " .
Hmeent
; 1 1 1 1 .
a*-af =—- =a™P=qt "

o r:.p= u-’!’-u-'“= e

—k = 1 1
3ameHaA creneHu @ H @ ° apobamu — W — " apobs —— cre-
o o a
E+
neHnio @ VP, MBI BOCHIOJNB3OBATHCH OMpPEAEJEHUEM CTEIEHH C IeJBIM

OTPHOATEJIBHBIN MOKAIATETIEL. Samensa OPOU3BEIEHE ff%ﬂp CTeIIeHBH)

a® " P, MBI MCHONB30OBAMM OCHOBHOE CBOWMCTBO CTENeHHW € HATYDPAJbHBIM
noKasaTejieM.
M3 croiicTB cTeneHH BBITEKAET, YTO JAelCTBUA HAJ CTENeHAMH C Ile-

JBIMH NMOKAa3aTeJAMH BBINOJHAIOTCHA [0 TEM jKe mpaBuaaM, 4TO H JeH-

CTBHA HAJ CTENeHAMH C HATYPaJbHBIMH NOKAa3aTeJlaMH.

IDpumep 1. IIpeobpasyemM mpomapeneHue a @ - g°l,

p Ilpu yMHOMEHHH cTelleHel ¢ OJHHAKOBBIMME OCHOBAHHAMH OCHO-
BAHHE OCTABISAHYT TEM He, A IDOKAIATETH cTereHe gﬁﬁm%ﬁmﬂ{ﬁﬁauﬁﬂ
Hmeem

-17 21 ST 4 1
a ¥ egthi= VT =3 i

Npumep 2. Ilpeobpazyem uacTHOE b° : b”,

» Ilpm genenun creneHeil ¢ OAMHAKOBBIMH OCHOBAHHAMH OCHOBAHHE
OCTABJAIOT MPEeKHHM, a M3 [IOKA3aTeJd CTeNeHH [AeJHMOr'o BBEIYH-
TAIOT NMOKaszaTeNb cTenednu genurensa. Umeem

5] =8 —3
¥ B =T =Y 4

IIJ'I.H creneHei c HATYpPaJbBHBIMHA M HYJEeBhIM NOoKa3aTe/iAMH MLl MOI'-
JHU NPHMEHATH NPABHIIO OeJIeHHA CTENEHEH © OJHHAKOBBIMH OCHOBAHHA-
MH B TOM CJy4dae, KOorja IIOKa3aTeJ Ik CTENCHH AJeJITHMOTO OBIT He MeHBIIe
Nnora3atTeJid cTelleHH JeJIHTeJd. T'EIIE‘]}E:, MocJie BBEJEHUA CTENneHeil ¢ ie-
JEIMH NMOKasaTeJdAMH, 3TO OrpaHHYeHHe CHHMAaeTCA: NoKas3aTeJH cTene-
Hel AeJHMOT0 U JeJIATe A MOT'VT OBITE NIOOBIMH IEeNBIMH YHCJIaMH.

IMpumep 3. YopoeruM BeIpaskenue (2a°h ") 7.
p Cragana npuMeHHM cBOHCTBO (4), a 3aTem — cBoicTBO (3). Umeem

(2a®7%?% = 22 (@¥y b ) ? = iﬂ-"“b“'. <

266 MEELEERA CreneHb C© UenbiM NokasaTtenem



YnpaxHeHus

1193. HafiguTe 3HAYeHHE BRIPAKEHI:

a) 34 - 3% ry. 210 @y x) (27H7
ﬁ} 21 . 2—3; .H) 5—3 . 5—3; 3] {52}—2 = 53;
B) 10° - 10° - 10% e) 3% : 3; 0 el > T T
1194. Briuumcawure:
a) 51° - 5'%; B) 4%:47% 1 (27373
—i 3 ool T |

1 (1Y. (1Y (1Y ; g

o () -(3): o GG ey

1195. llora:kuTe, 4TO CTeleHH JKO0T0 OTJMYHOIO OT HYJAA YHCHa C
HPOTHBOIIONOAHEIMHE IIOKASATENIAME B3AaMHO Oﬁpﬂl‘HbI.

1196. Horaxkwure, 4TO } ? =;; E] npH aodom uemom 1, a = 0w b = 0.
L 4 i3
1197. Beluucaunre:
P
a (L5 ®001%  m0,002Y
gy /gy r ,l-,a CKavaH ¢ vk.com/material100
6) |1| 3 r) |1-3-] ; e) "3

1198, IlpeacraBbTe BRIpAMKeHHE B BHJe CTeleHH ¢ OCHOBAHHeM 3 H Hall-
NUTE ero sHAYeHMe!

a} 27 " 3_.-|; ﬁ] {3—1}5 m 812; B) 9—2 . 3-“:; I‘] 813 . [9—2)—71"

1199, IlpeacTasbTe BLIPpAsKEHHE B BHAE CTENEHU ¢ OCHOBaHUeM 2 W HAT-
IUTe ero 3HaUYeHHEe:

a) .2 6) 32 (Z'F; B 8' -4 1) 4162

16
1200. Ilpescrasbre BhIpA:KEeHMUE, B KOTOPOM /M — LEJ0e 4HCJ0, B BUle
CTEIIEHH ¢ OCHOBAHHEM D@
0 - A2 i im — 2
a] 5.1'" . 5[’” . ﬂ JJ"[; ﬁ] (5”.’] N (a ].rrr; B) 625 : 5 m :

1201. BnmuwcawTe:
9 2l g 10 g8

a) 8% -4% ) 10°: 107% — A ;
} ) Iﬂ;) 4_5.4_{.! ) ': 3)3
i 5 5 3 p=h =5 oelD
6) 9"+ 27 wmypd2s™ v26; g 87, g) 5025
) ) S ) =2
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1202. HamrawTe amavende BRIPAKCTHA;

: Sy ogB2
a) 12571+ 25% ) (67 : 6% n L
i ; 23 ot
6) 163 - 45 r) 12° : (12 Y% e) ':Tﬁ’ g,
1203.] (daa pabombt 6 napax.) 3Had, 9TO m — IeJoe UHCIO, COKpa-
THTE JPOoDhL:
25M 6"
) 0) =T gn1
1) PacnpemennTe, KTO BBINOJHAET 3ajaHWe a), a KTO — 3ajaHne

0), ¥ BBIIOJTHHUTE HUX.
2) IlpogepbTe Apyr y Apyra, NpaBHJIbHO JIM BLINOJHEHB! 3aJlaHUA.
3) Ucnpasbre omubKM, €cAH OHH AONYIIEHBI.

1204. IIpegcTaBbTe KAKUMU-ITHO0 TPEMS COOCOBAME BRIPAMKEHHE X
B BUJ/I¢ TPOW3BCICHWA CTETCHEH.
12
1205. TlpencrasnbTe BRIpaskenwe 4 -, rae ¢ < (), B BHIe CTENEHH:
F. _‘"
a) ¢ OCHOBAHHEM a’; 6) ¢ ocHOBaHueM a .
1206. IlpeuscrasbrTe B BUJEe CTEIEHM ¢ OCHOBAHHEM X 4ACTHOE:
a) Pl CradaH ¢ vk.com/material100
BY A 70
B) x* ' : x® rme n — me’xoe wucao;
r x": x""'? roe n — memnoe wHcIO.

1207. ¥uopocTHTe BhIpaKeHHe:

a) 1,bab? - 6a 2b; r) 3, 2y 0 ng;
3. -2 4 3 -2 1 4.4 1 2 -5
6) —m n -8m'n " s Rty Bl .
) = 3 Mt A
8) 0,6¢°d" - Le?d ;) 31a°h 8. 0,60 b,
3 3
1208, IlaiiauTe 3HaveHHe BHIPAKEHIId:

a) 0,2a b'- 5a°b® upu a = —0,125, b = 8;

6) La'v’-81a% mpm a=1, b1,
27 7 14
1209. ¥VopocTHTe BHIpasKeHHe W HaHIHTe ero aHaudeHHe:
a) 1,6x lym é ﬁxgy Yogpn x = 0,2, y = 0,7;
1

6) '—;x‘”y‘*- 302"y mpm x = 127, y -
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1210, TlpeacraBsTe CcTENCHL B BH/IC TMPOW3RBREICHHA:

-3
a) (a b )% 8) (0,5a *b*) %, 1) (%p‘sz] :
6) (X’y )% r) (-2m°n°y; e) (—0,5x*y"*
1211. llpeobpasyiTe B IPOMSBEIEHHE:
a) (6a"p)"; B) (-0,3x°y")%;
i W—z ;e |
6 [_ -15-3| > [L —ﬁ) )
) 0 | ) | e
1212. IlpencraBeTe B BHIe CTeNeHH NPOH3BeeHHA BHIpajKeHHe:
a) 0,0001x"; 8) 0,0081a°b "%
6) 32y %; r) 10"x *"y*", rme n — menoe umeso.
1213. VYupocTuTe BHIpa:KeHHe:
12¢°  y 5i ) 9P,
a} ¥ G 36 x o? B] 3 ¥ 37
63a° 1817 16p '¢" 250"
§ — - ; . .
) 26> Ta r) 5 64¢°

1214, TIpecobpasyHTe BEIPaAsKCHHC;

5 12 CrauaH ¢ vk.com/material100
13x " p 1dc

a} » ) PR 1
y 39x 2 3¢ 2 p_z
5a® Tb 3 26x17 y
ﬁ} -7 = - '; } —H 2 - a5 #
b 25a y 135

1215. ¥npocTHTe BHIpakeHHe:

_gy"3 4 2 o
8) ‘”*2“_4-‘?"3)2'(5] : B)( i

o (] (&) o ().

W,

1216. IIpeobpasviiTe BLIPAKEHHE;

. =2 5l
27! 5 2,3
0 (25 ] 120 ») (207 (2]
" B 9,2\ _
6) 4a’® ‘[@} ; r) (%] (=),
5 ) y
1217. HMsmectno, 9To X; U X, — KOPHH YPABHEHHS 8x° —6x +n =0

m x ' +x,' =6. Haiure n.
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n

1218. Pemnre ypapHeHHe

2x—'?+3x+2 -7,
r+1 xr—1

1219. Haiipure obaacrs oupejeileHUA PyHKIHM:

1, 1
a) y—m, D) y= |.r|+.r.

ac
—, 3Had, uto b = a + c.

a

iu_zzﬂ; CorpaTnTe Apodb

KDHTpﬂanblE BONpoOCk! U 3aaHuUA

| ChopmynupyinTe onpepeneHue CTeneHu ¢ LUensiM oTpuuaTensHsiM no-
KasaTtenem.

CdhopmynupyiiTe CBOMCTBA NPOU3BEAEHWUA W YACTHOrO CTENEHel C oaun-
HAKOBbLIMW OCHOBAHUAMWU W LENLIMA NOKa3aTensiMu.

Kak BO3BeCTW CTeneHbL B cTeneHsn?

Kak BO3BECTU NPOM3BEAEHWE W YACTHOE B CTENeHb?
CradaH ¢ vk.com/material100

“TAHOAPTHbIN BUA, YUCIIA

49. lNoHaTHEe cTaHpapTHOro BMga Yvucna

B Hayke m TeXHHKE BCTPEYaAKTCA KaK O4YeHB DOJBIIHE, TAK M OYeHb
MaJikle MOJIOMKUTeNbHBIe unciaa. Hanpumep, GonsmimM 9ncyioM BhIpaMa-
erca o6béM Bemam — 1 083 000 000 000 km®, a maneiM — aumamerp
MOJIEKVJBLI BOoABI, KoTopeld paBen 0,0000000003 m.

B obniunoM JlecaTHYHOM BHJAe OOJBIINEe M MaJjble 4HcNa HeyaoOHO
YUTATH M 3ANHUCHIBATE, HeyJA00HO BBINOJHATE ¢ HUMH Kakwe-jaudo jeii-
cTBHA. B TakoM ciyduae IOJEe3HBIM OKAa3BIBAETCHA NpPeACTABJIEHHE UHCJIA
B BHIe a - 107, rge n — nenoe uncao. Hanpumep:

125000 = 0,125 - 10°; 0,0031 = 3,1 - 102
0,287 = 28,7 - 10°%,

[Ipencrasum raxagoe ua uncen 1 083 000 000 000 m 0,0000000003
B BHJIe NMPOM3BeJleHNA YMCJa, 3aKJTIOUEHHOTO MeXAV eJUHHIeH H jecd-
ThI), M COOTBETCTBYIOIEH creneHn umcaa 10:

1 083 000 000 000 = 1,083 + 10"
0,0000000003 = 3 - 10717,
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ToBopaT, uTd MBI 3anucaan gucaa 1 083 000 000 000 u 0,0000000003
B cmandapmuoM sude. B TakoM BHIe MOMHO OpPeJcTABHTE JH0DOe IIo-
JIOHEKUTeIBHOS YHCII0.

CTHH,EI;HF}THBIM BII,EI;[]M QUCEIA (I HAIBIBAKIT £T0 34a0HCE B BHIE

a- 10, rme 1 = a¢ < 10 ¥ n — Hmemoe YHcao. YHUCIO 7 HABLI-
BAETCH NOPAIKOM HucAd O.

Hanpumep, nopagok 4YHcia, BeIpa;karwilnero o0seéM 3eMJIH B KyOH-
YeCKHHX KHJOMeTpax, paBeH 12, a NopAsJoK 4Hcja, BeRIpaKawinero aua-
MeTp MOJEeKVJIbl BOJALI B MeTpax, paseH —10.

Ilopagok umcaa agaéT npeAcTaBIeHHe O TOM, HACKOJBKO BEJHKO
HJIH MaJoO 3TO YHCIO0. THR ecqi nopAjJOoK 4YHCJga O paBeH 3 TO I3TO
O3HavaeT, 4To 1000 = o == 10 000, Ecan MOPSANIOK YHCTa O pareH -2, To
0,01 < o < 0,1. Boapmol MOI0o:AKHATEILHBIH NOPAIOK IIOKA3BLIBAeT, 4UTO
YUEJIO OYEeHb BEJAHMKO. DBONBIIOH 110 MOIVIN OTPHUATEIBHBIM IOPHIOH
TOKAa3LIRACT, WTO YHCIO OYEHL MAJO0,

IIpumep 1. IlpencTapuM B cTaHIApPTHOM BHIe uyHcao o = 4 350 000.
P B umcane ¢ DOCTABMM SAIATYVI) TAK, 4TODBI B LEQ0M YACTH OKA38-
Jack ogHA MUgpa. B pesvianrare monyaum 4,35, OTaenuB 3anaToi

6 mudp copaga, MBI YMEHBIIMIN THCIO O B 10° pas. Tlostromy «
gonpuie uucasa 4,35 8 10° pas. Orcioga

= 4,85 - 10°,
IIpumep 2. IIpeacTaBuM B CTAHAAPTHOM BHme wucao ¢ = 0,000508.
» B uuciie o pepecraBuM BAUATY TAK, 4T00bl B LEJIOH 4acTu ORAa-
S804CHh ONHA OTIMYHAA OT HYJId nutpa. B peayasTare moayaurtes
5,08. IlepecTaBusn BATIATYI0 HA 9YeThIpe 3HAKa BUPABO, MBI YBEJIH-

i yueiao ¢« 8 10" pas. Hosromy uueio o menbine uucia 5,08 B
10 pas. Orcioma

a = 5,08 : 10" = 5,08.

CxauaH ¢ vk.com/material100

—5,08-107",

1
10t
ynpaxHeHus

1221. HazoeuTe mopaaoxk 4Hcia, NpejcTABIEHHOIO B CTAHJAAPTHOM BH/jE:

a) 1,2« 107 B) 2,7 + 10 %; m) 4,42 - 107

6) 3.6 - 10* r) 6,3 - 101 e) 9,28 - 10 L.
1222, 3anuuinTe B CTAHZAPTHOM BHIAEe YHCJIO:

a) 52 000 000; B) 675000 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%; 8) 0,74 - 10°; r) 0,06 - 10°.

: ":iI---,I-i.'l--li."l-i:-.l'.' Bl iMcna 2?1



1224, TIpencraBLTe YHCIAO B CTAHAAPTHOM BUIE:
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 Seman npudnns:seésso pasaa 6 000 000 000 000 000 000 000 T,
a macca aroma sogopoza (0,0000000000000000000017 r. 3anuniu-
Te B CTAaHIAPTHOM BHIe Maccy SeMJIH W Maccy aToMa BoIopoia.

1226. Bripazure:
a) 3,8 - 10 T B rpammax; B) 8,62 - 10_1 KI' B TOHHax;
6) 1,7 - 10 * kM B canTHMeTpax; r) 5,24 - 10° cm B meTpax.
1227. IlpexncrasnsTe:
a) 2,85 - ll[f!rfat CM B KHJIOMeTpax;
6) 4,6 + 10 ° M B MEIIHMeTpax;

B) 6,75 - 10'" r B TonHax;
r)1,9-10% v 8 KHJIorpamMmax.

1228. Beinoaaure YMHOKEHHE:

a) (3,25 - 10%) + (1,4 - 10%): 6) (4,4 - 10 %) - (5,2 - 10%).

50. Pewenune 3apay ¢ SonbwmmMmn
M ManbiMMU Yucnamm

Henons3oBaHHEe CTAHAAPTHONO BHJAA YHCJA TO3BOJAET QUEPHPOBATkatrial100
OONBIIMMH ¥ MAJBIMH YHCJIAMH B caMbIX pasHeix curyammax. [lokaskem,

Kamx }F,ﬂﬂﬁﬁﬂ aTa 3alllcChk, eCJIH T'pEﬁYETﬂH CPABHHTE OYUEHE OonbIIme 4YHCIAa.

IMpumep 1. B rabaume mpuBegensl maameThl CoTHEYHON CHCTEMEI W
U1 KayKJ0H M3 HHX VEasaHo €€ IpHMepHoe paccTodHHe o CoaHIa.

BeigcHNM, Kaxkada H3 niaHer, Oamixe Bcero K CoJnHIY M Kakasa —
pansuie Beero or Coanua. Pacnosioskum ImraHeTel B MOPAAKE HX yaa-
ageaHoctd ot ComHia.

Donaera Faccrossian. n » Bce paccTodaHEuS IpeacTaBIEHBI

B CTAHJAAPTHOM BHJe, T. €, HAM H3-

demnna 1,5 - 10° BeCTeH MOPANOK KaKAOH H3 ITHX

. penquund., W3 rabauner BuaHO, YTO

IOnnTep 7,78 - 10 HAMMEHBIINI MOPAAOK HMEeT YH-

Mepxypmit 5,8 « 107 cio, pasuoe 5,8 + 107, 1. e. Gamxe

Beero Kk Coaany HaxogurTcea Mepry-

Henryn 4,497 - 10° puit. Hambonpmmii mopamok, pas-

» HBEIH JAeBATH, HMEIOT 4YHCJIA, BEIpa-

Ypan 2,87 - 10 mawinue paccrogaua or Conrua mo

Carype 1.42 - 10° Tpéx muaHer — Hemnryea, ¥Ypana u

Carypra. Tak Kak TOpPAJOK I2THX

Benepa 1,08 - 10* ypceJ OAMH M TOT Ke, TO, YTOOHI

V3HaTh KAKOe H3 PACCTOAHHUH 00JIb-

Mapc 2,28 - 10° e, HaJ0 CPABHHTEL NepPBLIe MHOMH-
2?2 CH—:‘HHH:—; C uenkim nNokKazarenem




Tenn — uucaa 4,497; 2,87 u 1,42. Hanboneimee M3 3THX YpCea —
aro uucao 4,497, smauuT, jganeime Beero or ConHIA HaAXOOAWUTCA
Henryx.

OanHE B TOT Ke TOPAAOK, PaBHBIH 8, MMET YHCIa, BBEIPa’Kaio-
e paceroasus or CoaHua ,u,n ILIAHEeT BEM.IJH, Onurep, Beunepa
u Mape. Tax wax 1,08 == 1,5 < 2,28 = 7,78, To pacnoJomxeHnune
2THX ILJIaHeT TAKOBO: Benepa, BEMJIH, Mapc, IOnuTep. OKOHYATENE-
Ho umeem: Meprvpuii, Benepa, Seman, Mape, Huwrep, Caryps,
¥pan, Hentyna. <

CrangapTHBIH BHJ uncaa yao0eH W npH CPAaBHEHHH OY€Hb MAaJIbIX
qHCe.

HPI{MEP 2 B sxuzEm Hac ODOCTOSHHO [‘[]HI}[}BU.?R,I[-']H]T Pa3IIYHEIS
myMel, B akyeTHKe CUIy 3BYKA M3MepsiorT B Br/em® (raTT Ta Kna-
JIpaTHRIH caHTHMeTp). CpaBHHM IIOpOX JIMCTHEE B Jecy B THXYIO
noroay (oH ouenupaercs wagx 1 ¢+ 107 BT/C\-I ) U MIYM HA OMMB-
NeHHOH Topoacroi yauie (1 - 10 Y Br/em

» W3 aroro cpaBHeHMs BWJAHO, YTO IIYM Ha TOPOACKOIl yiauie Ha
5 mopszakos, T. e. B 100 000 pas, rpoMue HIOpOXa JTHCTHEE B JIECY.
HeTpyanmo ciemaTh BLIBOA O TOM, KaKOH W3 OTHX <«ITYMOR» OJgaro-
IIpAATHee OJIHA 4YellIOBeHAd.

ynpaxHeHus

1229, Kaxoi nyTL IpoHIeT cBerT 34
2,8 - 10° ¢ (cropocers cBera pasBHA
3 - 10° km/c)?

1230. ([das pabombt 6 napax.) a) Mac-
ca 3eman 6,0 - 10% KI, & Mmacca
Mapca 6,4 - 10*® kr. Yro Gonbire:
Macca SeMIH #®HAH Macca Map-

ca — M BO cKoJBKO paa? Pesyib-
TAT OKDPYVIJINTE 0 OecAThIX.

6) Macca FOnmrepa 1,90 + 10%7 xr,
a macca Benepm 4,87 - 10

Yro wmenbimne: wmacca nurepa
nan Macca BeHepel — M BO CKOJIB-
Ko pas? PeayabTarT OKpyrJaHTe A0

om/material100

eJIMHHIL.
1) Pacnpepennre, KTO BRINOJTHAET
3alaHHe a), a KTo — 3ajaHue 0),

M BBIMOJHHATE HX.
2) IlpoeepnTe ApPYyr v Apyra, NpaBHJIBLHO JIH BBINOJHEHBI BBIYHC-
JIeHHUA.

3) HenpaseTe gonvineHHble OMIHOKH.

4) PacnmonoykuTe yKasaHHBIE TJIAHETHI B MOPAJKe BO3PACTAHHA HX
Mace.
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1231. ILnotHocTs smemesa 7,8+ 10% kr/m®. Hajigure macey kesiesHoil
ILTHTEI, AAMHA KoTopoi 1,2 M, mmpuma 6-10' M @ rommuaa

2,5-10 1 .

1232, Yuema zanmwcantl B CTATIAPTHOM BH/C:

3,76 -10% 1,9987-10"%:; 5,001-10°; 0,9999:10% 1,9899-10".
Pacnoomosnre ux:

a) B mopAjAkKe BoapacTaHud; 0) B nopajke yOuIBaHHA.

1233. Ynena sanMcadbl B CTAHJAPTHOM BHIE:
7,89 - 102; 1,11- 1{}8; 9,99 . 1(}"8; 1,02 - lﬂmu; 1,.11+10",
PacrmmomomwaTe WX;
a) B nmopHAjAKe BoapactaHusA; 0) B nopAake vObiBaHHMA.

1234. Camoii gauHHON peroil B MHpPe ARISeTCHS AMA30HKA, €8 JIIUHA

T 7100 kM. Bropas mo npoTda:KeHHocTH peka — Hun, Eé mouHa
cocragider 6670 km. Pera Jlena ranercs na 5100 kM, a pera
Mexour umMeeT NpPoTMREHHOCTE 4500 KM, 3anumuTe JINHY HTHX
PEK B CTaHJAAPTHOM BHJE.

1235. B craxane zHa 200 r copep:urca 66,822 + 10*® monekyn BoabI.
HafinuTe Bec oaHOH MOJEKVIBI BOALI M 3AOWIINTE ero B CTAHIAD-

THOM BIIAE. _
CrauaH ¢ vk.com/material100

1236. B aroMmuoi (pusHEe 3a eIMHMIIY MAacchl NPHUHATA ATOMHAaA €THHM-
ga mMaccel (00ozHauvaercda a. e. Mm.). Mssecrno, urto

1a. e m = 1,66-102% p.

BBIIJH3HTE B rpaMmMmax mMaccy OJHOTrO atToMa BOoAOpOmga, MenH, ifoja
H a3oTa, 3"Hada, 9To:

Macca aroMa Bojgopoaa pasHa 1,008 a. e. m.,
Mmacca aroma meam paBHa 63,546 a. e. m.,
macca atoma iona pasHa 126,904 a. e. m.,
macca atToma asora pasaa 14,007 a. e. m.

1237. HaiiguTe 3HAYeHHEe BBLIPDAYKEeHHA {E—xﬁ)w'?:— ‘N’E
1238, llpu xakoM SHa4YeHHMH M1 CYMMA KOPHeH VpaBHEeHHHA
3x* —18x + m =0
PABHA NPOM3BEJeHHIO 3THX KOpHeH?

1239. HaiiguTe menble OTpHIIATEIbHBIE 3HAUEHHUA X, KOTODbIe ABIAKTCA

et

penieHeM HepaBeHCTBAa
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1240. 3ameHHTe @ HAKHM-JIHO0O HATYPaJbHBIM YHCIOM TaK, YTOODBI He
MMEJA PelleHUM CHCTEeMAa HEePABeHCTH:

2) 3x>408, Jl 6x<19,
5x—a <0; [4x—a<:ﬁ

KoHTpONbHBIE BOMPOCHI U 3aAaHNSA

Kakyio 3anucb 4vcna HasbiBaloT ero CraHgapTHbIM BUAOM?
MokaxuTe Ha NpuMepe, Kak NpeactasuTb YWCNO B CTaHOApTHOM BUAE.

ﬂﬂﬂ mex, Kmo xodem 3Hamb Oonvuie

1 -

S1. PyHkum y = x° " n y
M UX CBOWUCTBA

PDyHKOHA, KOTOPYIO MOKHO 3a7aTh (popMysI0H BHAA

y R xﬂ.‘

I'lle ¥ — HeaaRHCHMAad IIepeMeHHad H 71 — IeJoe YHCJ0, SBIAeTca chie-
AeHHOI PyHEWUel ¢ UelbiM I0KASaTel1eM.

Co cremeHAERIMA QYHEIMSMHA ¥ = x° U y = X° BB NO3HAKOMHINCH
B Kypce anredbpsl 7 Kjgacca. BaM 3HakoMa Tak:ke cTeNeHHAd QYHKIAA
y = X — 0HA HBIlAeTCHdA 4YaCTHBIM
CIVHIAEM TPAMON MNPOTOPIHOHATL- ! YA i
HocTH i = kx (npu k = 1). : :

PaFCMDTpMM Jelepb (l]yﬂﬂu,ﬂu '
y=x' Wy = x", BRISICHIM CRO¥-
C¢TBA 9THX (MVHEIHH M 0coBeHHOCTH
ux rpaduros. OrMerum cpasy, 4To
O0MACTRIO OONpeeeHHA KaykIol us3 B
aTHX QYHKIHE ABIAeTcA MHOMKecTBo | 4 3 [~21-1
BCeX JeMCTBHTENbHBLIX 4HCes, KpomMe e RS

HepelIHC.JIHM ceolicmea (PyHK- ; _ VT
UM I = X © ocodeHHOCTH eé rpa- L
(huKa. —

1. Ecan x > 0, To y > 0; ecan i _
x <0, T0 y <0, I o L]

B camom geie, X ¥ 4 IPHHUMAKOT
3HAYEHHS OQHOTD 3HAKA. Puc. 78

CrauaH ¢ vk.com/material100
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Tak xak

TOo rpadpmkoM PYHKIHAHA ABAdAeTcA ruHnepbosa, pacnojiodKeHHAdA B IepBOi
U TPeThell YeTBepTAX KOOPAHHATHOH niaockoceTH (pue. 78).

2. IIpoTHBOMONIOKHBIM 3HAYEHHAM APryMeHTa COOTBETCTBYIOT ITPO-
THBOMOJIOMKHBIC 3HAYCHHA (DYHKIIHM,

HeitcTBuTenbHo, ecam X, M —X, — 3HAYEeHUA apryMeHTra, TO COOT-

-1 —1
BETCTEBYIOLIME HM 3HAYEHHUA (PYHEIHAH Xy H (—x.,} TaKHe ABJIAKTCA
NPOTHBOMIOJOMHBIMH YHCJIAMHA, TAK KaK

151
(~%) = -

o

Ecnu Touka M(x; y,) OpHHaAZIeXxHUT rpaduKy GVHKIHH [ = x7', o

rouka M'(—x,; —y,) raxxe npuHagneur rpadury sroi hyHEOuuU. 3HA-
UuT, KaKA0HE TouKe M(xy; y,) rpaduxa coorBercTBYeT Touka M (—xy: —ug)
TOTO e rpajiHEA.

Tourn, MMeHIHe IPOTHEOIOIGHHBIE AQCLMCChI H IIPOTHBOIIOIOMH-
HBIE OPAMHATE, CHMMETPHYHLI OTHOCHTEJILHO Hadada KoopauHAaT., Caemo-
BATeAbHO, FpaK QVHEHKOHHA § = x! CHMMETPHYESH OTHOCHTENBRHO Hada-
18 KOODIMHAT. CxadaH ¢ vk.com/material100

3. Ecaim amauenus aprymenTa npu x > () HeorpaHW4YeHHO BO3pacra-
0T (¥ — +0°¢), TO COOTBETCTBYIOIINE HM 3HAYEHMsSI (PYHRIUY, OCTABAICH
NOMOKHTEIBHEIME, HEOTPAHHYCHHO YVOBIBAIOT, T. €. CTPEMATCS K HYJIIO
fir ==l

Ecau sHauenusn aprymenra npu x > 0 ybeiearwr, T. e. crpeMsaTcs
K Hymaio (x — 0), TO COOTBETCTBYIOUNNE ZHAYCHHT (PYHRIMH HEOTPaHH-
UeHHO BO3pacTawT (y — +90).

Ecnu x <= 0 uw x — -0, 10 y — 0.

Bemm x < 0mx — 0, To y —> —00,

Takum obpazoM, TOYKH TpadHKa, YAAAAACE OT OCH I BIOPABO HJIKH
BJI€BO, BCE DoJblie UpUOIMMAAKTCH K OCH X, 4 YIALAsiCh 0T OCH X BBepX
HAH BHHU3, BCE OOIBITe TpHOIMIKAIOTCT K OCH Y.

4., 3HayeHUA APryMeHTAa M COOTBETCTBYHIIHE UM 3HAYeHUA (PYyHK-
UH SBJAIOTCH B3aMMHO OOpPATHBIMH YHCJIAMH.

JleficTBHTENILHO, IPH JO0OKX 3HAUYEHHAX AapryMeHTa X BepHO paBeH-
CTEO .x‘y == ]_. A IT0 O03HadaeT, 4To 3HAYeHMHd X | y’ HBJIHHYTCH B3AMMHO
Uﬁ'[]H.’I'I—ILIMI/I TITCIIAMIE.

Ecam touka Ma; b) npumRagte:xaT rpadHUEy JaHHOH (QYVHKIIMH, TO
roura M'(b: a) rarx:xe npuHanimeskur rpadury sroil dyaruuu. Touru
Ma; b) u M(b; a) cHMMMETPHYHBI OTHOCHTEIBHO OPAMOH iy = X. 3HAYHT,
rpapuE PYHKOHH ¥ = X CHMMETpHYeH OTHOCHTEIBRHO NpAMOH I = X.
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a

BriacHuM Tenmeps c¢solicemed (PYHKIOHE ¥ = X “ W ocoDeHHOCTH ee

rpathHEa.
1. IIpn mo0oM 3HAYEHHH APryMeHTa 3HAYEHHA (QYHKIHH — IM0JO-
JEHTeNbHBIE WHCJIA.
Ito caeaver U3 TOro, 4TO
-3 1

.1'2

=0
opu godoMm x = 0. 3HauwmT, rpaduE OYVHEIHH I = K2 pacnojo:KeH
BBILIIE OCH X.

2. IIpoTHERONIONOXKHBIM 3HAYEHHMAM APryMeHTa COOTBETCTBYET OJHO
H TO ke 3Ha4dYeHne (PyHKIHH.

HeficTBUTENBHO, €CAM X, U —X, — BHAYEHHA apryMeHTa, TO X,  H
{—.x'ﬂ]l"3 — COOTBETCTBYIOIINME UM 3HaAYeHHUA (PYHHKIIMH, HO

-2 -2
X ={*In} .

Orciona camepyer, uTo Kammoi touxke M(x,; i,) rpadmra QpyHKIHH
coorBeTcTByer Touka M (—x,; Y,) Toro e rpadmra. 3HAUHT, rpadu
(hyHRUIMY ¢ = X ° CUMMETPUUEH OTHOCUTENbLHO OCHU .

S.Beanxy — +toummx - -, oy — 0;ecmu x — 0, To gy — +o0,

, HeiicrsurensHo, eciu |x| HeorpanuyenHo soapacraer (jx| — +co0), 1o
|x ?| y6riraeT, ocraBasich TONOKNTETLHLIM YHCIOM, T. €. Y CTPEMUTCS X
aymio. Ecan |x| — 0, To x ° HeorpaHMuYeHHO RO3pacTaeT, T. e. X - — +09,

OcHoBblBaACh HA 3TUX CBOHCTBAX, MOMHO LOCTPOUTh I'padims yHEom/material100

IHHA i = X i
BerumcnuM 3HaUeHHA ¥ O04 HEKOTOPBIX TOJMOKHTeIbHBIX 3HAUeHHH
APryMeHTA.

x 1 1 1 2 3 4
3 2

- |
w| =
—
=

[locTpouM B KOOPAHMHATHOM | %
MJAOCKOCTH TOYKM, KOOPAMHATHI 3 _)! - i
KOTOPBIX TIOMEIleHBl B TadaHILe. . 1
CoegfMHUE 5TH TOYKH I[JABHOH [
HenpephiBHON JHHHEH, HOJyYHuM i / A
OAHY BeTBB rpapuka (QyHRKIHH. i / [\
Bropyo BeTBb, pPACIOJIOMKEHHYIO 7 1
BO BTOPOil KOOpPAMHATHOI 4YeTBep- i.f TN
TH, MNOCTPOMM CHMMETPHYHO Iep- ' 1 1) Y
BOI OTHOCHTeJBHO ocH Y. I'padhmr |
dbyERIHE § = x° uzobpakéH Ha |2
pucyHKe T9. : :

Puc. 79
[na Tex,

KTO X0O4eT 3HaTte Donblie
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yopaxHeHus

S i 1
1241, HMssecTHO, uTO TOUKH A|a;
b

247
nepbose ¥y = x '. Haiigure a u b.

] u B(843; b) nmpuranie:kaTr ru-

1242, H()(:Tpuﬁ'rlﬁ E OJHOH cHCTeMe KOOPIHHAT rpapmrn GyHEIHUIE § = X
HY=x". BBIHCH_I]’ITE, IpH KAKHX 3HATCHMAX aplyMeHTa BepHEI
paBeHCTED X = X M HepaBeHCeTBA X > X M X < X B clyuae,
ECJIH:

a) x = 0; 6] =< B

1243.| loxaskure, uTo mnpaMasg y = —x + [, rme | — HeroTopoe moJo-
JHHUTeJbHOe UHCIO, M THIOepboda y = x
a) umeroT ABe obmrue TOYKH, ecad [ > 2;
6) mMmewoT oaHY 00mMIVIO TOUKYy, ecam [ = 2;

B) He HMelT obmMX Touek, ecau [ <= 2.

1244 | TloetpofiTe rpadur (GyHKIMN

{x, ecamn x =0,

¥ x !, ecom x>0, CxauaH ¢ vk.com/material100
Haitanre:
a) sHadYeHHe Yy, ecJau x = —2; 2;
0) 3HayeHHe x, NpH KoTopoMm y = —4; 4,

1245, Ilocrpoiite rpadur QyHELUM 4 = |x"'|

rpathuK OTHOCHTENIBHO OCH §7

. Kaxk pacinojoxxeHd 2TOT

1246, llocrpoiite B ofHOl cucteMme KoopauHaT rpadmen GyHKIHE y = P

rie x > 0, u y = x 7, rae x > 0. CpaBHHTe 3HaueHudA x M x 7,
ecin:

a)0<x<1; 8)x > L

l \I H!-
2601 .-| u B(0,0625; b) npunagnesrar

1247. UzsecrHo, uro TouEu Ala;
ks
_2 e
rpadbury QVHKUHK y = x . Haiigure a u b.

1248.

2 I (-
PacnonomxuTe B HOPAAKE BOZPACTAHMSA JHCIA X, Xy, X5, X, » Xg ,
AHAS, YTO:

a) 0 < x, <1; B %, & 1,
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1249,

Ilocrpoiite rpadur (HyHEIHER
x4, ecom -2 x< -1,
Y=1x*, ecim -1<x <1,
x %, ecom 1< x<2.
Cronsro o0IIMX TOYEK umMeer 3TOT rpadMyE ¢ UPAMOH Yy = a B
caydae, Korjga:

a) a = 2; B) a = 1; B} 4= r)a = 07

B =

1250. Hauna dyHKIMA

| 1
X l, ecJIfa I{—E,

1 1
y=+4x, ecan —3 =X QE,

x !, ecnm x> %

CKOILKO HOpHeH HMeeT ypaBHeHHe:

a)y =2, 0 y=—;: Bly=0; 1)y=-82

AdononHutenbHblie yrnpaXHeHua K rnase Vi B
CrauaH ¢ vk.com/material100

K naparpady 15

1251. Beiuncaure:

a) —0,257% - 100; r) 0,171 + 1,1% x) (—0,2)* - (-0,1)%;
. (~0.5)"2: L(2Y" _o.5 6. 362 . (17,
6) 0,01 + (-0,5)"; 1) 33 [3] 0,5; 3) -6 - 36 [ﬁJ $
1 . g & 2 Wl i
B) 0,2 " + (—1,6); ) =4 s Bk 2.5 u) —(—-1) - |-_§ | 4

1252, IlpeobpasyiTe BhIpasKeHHe TAK, YTODB 0HO HE COJEPIRAIO CTele-
HeH ¢ OTPHUIATENLRULIMA TTOKA3aATCTAMM;

am 2 fa+b¥p 2a 'p?
a ; 6) —— B —,
) ) b w—#) RN

alb’

1253. IlpeacraepTe B BHje JApo0H BeIpa;keHHe:
a) xy * - x 'y; B) mafn — m)® — n(m — n) Y

o (5] +(5]

g

)+ et -y h.
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1254, VopocTure BHIpa;KeHUHe:

-1 —1 i )
x4+ ab a b
g =2 . 5) 2.
(x+ yf a —b
1255, IlpeacTaBbTe BRIPAMKEHHE B BHAE CTENEHW ¢ OCHOBaHmem 10
(n — meloe YHCIO):
a) 100%; 6) 0,1 - 1007 3 r) 0,017% - 167 2n,
1256. YnpocTtuTe BeIpa:keHmue (n — NIejoe 4HCJO0):
49" 15
a) —— 6) ———
i i—1 3[‘:!- ; 5;1{
1257, Hoxaxure, 9To 3HAYEHME BRIPAKEHUSA (/M — [MeJoe YHCI0) He
IARWCHUT QT M
g1m Lo 10" + 1
B} i—r——— ) ———.
qm 1_ ?m+ 1 zdm_ 157 1

1258, IIpexcTaBbTe BBIpAMEHHe X ° + x ' + X B BUIe NPOH3BEIeHUA

IBYVX MHOMUTEIeH, 0JHMH M3 HOTOPbIX pPABEH!:

-1 =
a) x; 8) x B X7
1259. B BwipaykeHHH a®+ a* Buiecure 3a CKOOKH MHOMBEQIRE vk.com/materiall00
a) a’; 6) a ”.
£+ 20 1-:~!5+4.nt"i+ﬂT
1260. YopocTHuTe BhIpa;eHHe: a) ———— 0) ————
x—a_!_x—l.! -‘.I'}+r_1)+ﬂ'

1261. HoxayxkuTe, ITO TWpH M000M IIEIOM 7 BEPHO PABEHCTRO!

a}2r1+211:2!ill, ﬁ)2_3n+3n:3n|1

afil 1 _an A "

1262. CoxparnTe Apo6h (n — mesoe GuCIO0): a) s 6 24:21 :
+

1263. Horaxxure, 4T0 BLIDAMHEHWUE LHPUHHUMAET OJHO M TO Ke 3HAUYEHHE
OpH JO0OLRIX OeJRIX 3HAYCHHSIX IePeMeHHBIX:

g an 1_2”? 1'3”. 5 A .
ﬂ) * H) i — 2 -1t
gm  qn 5 2Zn ._Emzi'n
ﬁ} 50 l. 21—2+5.l:—2+ 2:1—1. 11) 91"
lﬂ.r.l'E # 3R-1T’R+1 +3nr‘rrr'

1264, Kopaur x, u x, ypaBHenus nx” — 5x + 1 = 0 ceAsaHBl COOTHO-

£ -2 .
meHueM X,  + X;° = 13. Haiigure n.
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K naparpacdy 16

1265. Bripasure BpeMs B CEKYVHAAX W BZAMHIIHTE TOJAVIEHHOE YHCIO B
CTAHTADPTHOM BHIE:

a) 1 u; 0) 1 cyrru; B) 1 rou; r) 1 ser.

1266. BrumoganTe melcTBUA HAJ YHCIAMH, 3ANHCAHHBIMH B CTAHTAPT-
HOM BHIE: _ )
a) (3,4 - 10" - (T - 107" B) (9,6 - 1079 : (3,2 - 107");
6) (8,1 - 10 ) - (2 - 10*Y; m (4,08 - 10"y : (5,1 - 10°).

1267. Paccroanne or 3eMaH mo 3seagsl ¢ llemraepa pasmo 2,07 - 107
ACTPOHOMHYECHKMM eIHHHIAM (ACTPOHOMMUYECKOM eNHHHIEel Ha-
aniBaeTca paccrogame ot demam go CoaHia, KOTOpoe PaBHO

]
1,495 - 10° gm). Bripazure 3T0 paccToAHHe B EHJIOMETpAX.

1268. B 1 wkran conep:urca 4,2 - 10% L. CHONBEO KHIOKAJOPHH B
1 JTox?

1269. B radauue mapnbl 0d003HAUYeHHA KPATHBIX H JOJLHBIX OPHCTABOK H
COOTBETCTEYIOIIMe MM MHOMIMTE.

ITpureraeka | KpateEoers | Obozeavenne | [Ipunctaeka | Kpateoots | ObozHaueHNe

Mera- ]_[]F' M oerm- 10 I CrangH ¢ vk.gom/material100
KHJI0- 10° K CaHTH- 102 C

reKTO- 10° r MHJLIH- 107 M

IeKa- 10! aa MHKPO- 10°° ME

Henonsaya tabnuny, BeIipasuTe:
a) 2,5 - 10° Mt B TOHHaX;

6) 3,1 - 10 'f’ MI' B KHJIOTrpaMMax;
8) 1,5 - 10 “ra B amuTpax;

r) 7 - 107" m B MHKpOoMeTpax;

1) 8,4 -+ 10 * kkan B KamopuAx.

1270. Macea 3eman 6,0 - 102! 17, a macca Jlyasr 7,35 - 10" 7. Ha ckonn-
KO TOHH Macca JeMIH 00Japine Macchl JIvHBI?

JdononHutTeneHbie ynpaxHeHusa Kk rnage Vi 281



3A1AYU NOBbLILLEHHOU
TPYAHOCTU

4 e 1at, 5) B TApglt?
Prd 16a"*1+4a"+ 2+ "

1272, PermuTe cHCTEeMY VPaRMCHWH;

(x4 y+ z+ u=>5,

y+z+utv=]

124+ u+ v+ x=2, |
u+tv+x+y=0, CradaH ¢ vk.com/material100

a)

v+ x+ y+ z=4.

1273.| Hoxasnure, uro ypasnenue x° — 5x° — 4x*— Tx + 4 = 0 me nmeer
OTPHIIATEIBHBIX KOpHel.

1274.] Haligure o6blEHOBEHHYIO ApobBb co sHamenarenem 21, sariouén-

5 5
HYIO MeAYy ApodsaMu TR T

1275.] Karoit nudpoit orapunpaerea eymma 54°* + 28412
1276.] Peinure ypasuenue x° — 2x + y* — 4y + 5 = 0.

1277.| Hajimure cyMMy KBagpaToB KopHeil ypasEenms x° + 12x + 30 = 0.

s
%

1278.| HaltnuTe KOpHH VpaBHeHHS X — 2x — = + iz -13=0.
X

1279. HafinuTe Bce OBy3HAUHBIE 4Hcaa ab, rie b > @, IPH KOTOPBIX

3HAUYeHHe ApoOm “Tbb pPaBHO IEJOMY YHCJY.
a

1280.| HafinuTe Tpu pasIugHBIE OOBIKHOBEHHBIE APODH BHAA ——, CYM-
i | T i | i | a1’ Y
Ma KOTOpPBIX paBHA HATYPAJILHOMY YHCIY.

282 3ana4n NOBLILWLEHHOW TPYAHOCTH




1281.] HaiiguTe meanle SHAYEHHNS X, TPH KOTOPBIX (DYHKITHS
Y =20+ 2,91+ 6x — x* — /20— 2,/91+ 6x — &

IIpHHNIMaeT HOedble 3HAYCHHA.

1282. HaiinnTe Bce 1Ienble 3HAUYeHHA (PYHEOHMH

y =12+ 235+ 20— 2 — 12— 235+ 21— *,
KOTOpBLIE OHA NMPUHUMAET MpPH 1enbiX X.

1283.| IIpencrasere Muorouwren x° + x' + 1 B BHge mpomsBeleHHA de-
THIPEX MHOTOWICHOR HEHYVJIEBON CTelleHH.

1284.] YpoeTuTe BEIpasKeHue . YranTe JOoNyCcTHMEIE

JHAYEeHHUA IIepeMeHHBIX.
ax | b
cx+d’

IIycTs 3HAYeHHAM ApryMeHTa X, Xi, X; H X; COOTBeTCTBYIOT 3HA-
yeHuda (DYHKIUU Y., ¥, Y; H Y. Joramure, 4to CxadaH ¢ vk.com/material100

1285, Oyuruua y or x 3agasa QOpMyaon § = rue ad — be = 0.

a3 .- _HH.H5 %
Ha— Yo Yy— Yo Xy —dy Xy — X

1286. Hatigure _pce Tapkl AAaTYyPATLHEIX WHCes, YI0RACTROPAIONAC ypan-
HeHHIO x° — i = 69.

1287.! Jloka:kuTe, UTO cyMMa, pasHOCTh, IPOM3BeJeHHe H UacTHOE UHCel
BHAA d —|—va , TAe ¢ W b — panMoranLALIC YACHAA, MOTYT OBITh

OpeJCcTABJICHEL B TAKOM e BHIE.

1288, ITapa uwcen x = 3, y = 2 sBAsETCA peEIIEHHEM YpPABHEHUSA
(x+ y JE)(I— yv‘E}=1. Iloraskure, uro cyuecreyer OECKOHEUYHO
MHOT'O JAPYTHUX [ap HATVPaAJbHBIX YHMCEeJ, VAOBJIETBOPAWIIAX 3TO-
MYV VpaBHEHHIO.

1289, 1lpu KakoM 3JHAYEHHMH M CVMMA KBAJIPATOE HKOpPHEeH VPABHEHHHA

x>+ x + m = 0 pasua 13?

1290.] Pemmure ypaeHeHEE (x° — @) = 4ax + 1 oTHOCHMTENLHO X.
1291.

IHalguTe HanMeHbOIee 3HAYeHHe BRBIpaKeHHA
(a — 1)a — 2)a — 5)a — 6) + 9.
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1292,

1293,

CymMMa KBajpaToR KopHe# ypasuenus x° + px + 1 = (0 pasmna
254, Haiigure Kos(ypHOHeHT p.

IIp KakoM B3HaUYeHHH ¢ CyMMa KBaJpaToBR KoOpHel ypaBHeHH:A
2 ‘
x*+{(a — 1x — 2¢ = 0 pasma 9?7

1294. oraskuTe, 4TO IpH JII000M HATYPAJIBHOM n, OGOJbIIEM 2, KOpPHH

1
VPABHEHHA X+ —= 1N — HPPAILHOHAJBLHLBIE YHCJIA.
X

1295, lokamure, w9T0 QYVHKIHA Y = J.rz +22x+2 + sz —22x 4+ %

1296.]

rage —\E %X JE, JUHCeHTad,

Hsz ropoga M B ropog N erinles aBTodye co cKopocThbio 40 KM/,
Yepez uveTseprb 4aca OH BCOTPETHI exXaBlliyvio us ropoga N Jer-
KOBYVIO ABTOMAIITHHY. JTa MAITHHA Joexana Ao ropoga M, gepes
15 mmHu BeRIexXana obpatHo B ropoa N u obormgana apTobyve B
20 kM or ropoga N. Halinure paccrosdue mexay ropojgamu M u
N, ecli CKOpPOCTE JETKOBOH ARTOMAINMHEI () mm /4.

1297. Isa mamsumka crapToBarn mo Herosoil mopomxee gmuaoi 50 M ¢ wa-

1301.]

1302.]

repBagoM 1 c¢. MaldbuMK, CTAPTOBRABIIME BTOPBIM, JOTHAJN TEpPBOro
B 10 M oT MHHHH cTapTa, Jobe:al J0 HOHIA JOPO:KKH H Iode:al

{]ﬁ[]HTH{I C TOH FEe CRODOCTRH). Ha rarowm []H[![:T[}HHE%Lé'L_'I:_: R&FEM‘T’]{GIE

TOPOMKEH OH BCTPETHJI IIePBOTO MAaJLUHKA, eCJH H3BECTHO, UTO 9Ta
peTpeuya pousonLia yepes 10 ¢ uocae erapra IepBOro Maiabdyuipa?

Paccroanue mexxay npucTaHaMu A ¥ B Tennoxoj OPOXONUT IO
TEUeHHHK) 34 3 9, A IPOTHB TedeHHs — 34 6 4. 3a CKOIBKO YACOB
MPOTIILIRACT TI0 TCYCHWIO 2TO PACCTOAAWE TLIOT!

| Karep mpomén o tewenwio 90 KM 3a mexoTopoe BpemMA. 3a To iKe

BpeMA OH Opolren 0l OpoTHE TeueHEHd 70 KM. Karoe paccroanne
38 9TO BpeMs IIPOILILIBET ILIOT?

Mz overroe A u B OfHOBpeMEHHO HABCTPEYY IPVD OPYVIY BbI-
eXaln ABa BeJOCHNEeNCTa M BCTPeTHIMCH B 40 KM or myuxTa B.
IIpubrie B nOvHETH A B B, oHH IoBepHYIH obpaTHo. Bropasz
Berpeda npousontia 5 18 km or nyarTa A. Haiigure paccerosHue
Med Iy DyAxkTaMd A u B,

e A B wuwus Ber A Bolexall OJHOBPEMEHHO ABA MOTOITHEJIHN-
cra. Ileperlii npudelT B B depes 2,5 U moclie BCTpedH, a BTOPOH
UpHObLl B A uepes 1,6 u nocue perpedu. CEoNbEO 4dacos OblLl B
OVTH KA MOTOHKJIHCT?

Iz A B B uwuszs B B A BRIeXaNH OJTHOBPEMEHHO Ba ABTOMOOHIS
H BCTpeTHAHCE dYepes 3 4. Ileperiii arToMoOMIEL mpuIén B B Ha
1,1 u moa:ke, deM BTopoill B A. Bo CKOJIBKO pas CHOPOCTE BTOPOTO
H.BTOM{]ﬁHJIH '50.1'1]:-HI(-3 CHOPOCTIT H(—![]B(]I‘()?
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1303, BaroToBJIEHHVIO B KAphepe PYAY MEePBEIF CAMOCBAJ MOYKET BRIBE3-
TH Ha 3 4 OBIcTpee, YeM BTopoii. EcioH TpeThk pyvabl BhIBe3eT Iep-
Hblﬁ CAMOCEAJ, a I1II0TOoM OCTABLUYHICH 4YACTh BbIBEE3ET HTDpGﬁ, TO

= & s
OyaeTr 3arpadyeHo Ha (3 foabile, YeM MpH OJHOBPEMEeHHON pa-

i

ﬁl]’]‘t‘. {Jﬁ(}HX CAMOCBAJIORB. BH. CEOJBEKO YACOEBR MOXHEeT BBIEBE3TH pyﬂy
Kaxablil caMmocBasa?!

1304.] JTra ciecaps moayuwaw aaganve. JITsS ero BLITOJTHEHWS TIEPROMY
clecapio noHamobHuTcd Ha 7 u Doawlle, deMm eBTopomy. Ilocme toro
Kak 00a ciaecapda BBIIOJHWIM IIOJOBHHY sajgsaHus, padory mpH-
MIOCE 3aKaATYHMBATE OJIHOMY BTOPOMY CJCCapio, W MOITOMY 3aja-
HHe OBLIO BHINOJHEeHO Ha 4,D U moziHee, YeM ecJH OBl BCIO padoTy
0OHI BBIINOJIHKWIIM BRMMEeCTe. Ba CHOJBED YHACOE MOr Obl BBIIIOJIHHTH
3aamie KamALIHA caecaps?

1305.] Jano nBy3HauHOe umcjao. Yucdo ero efWHHI Ha 3 MeHBIIe UH-
CJIa JecATHOB. H];IGHEBE,I[E‘HHE‘: ITOM0 YHCTH H YHcIa, sallHCaHHOTO
TeMH e OoubpaMi B o0paTHOM Iopafke, pasHo H74. Haiigure
JaHHOe THCIO,

1306. HaiinuTe 4ieHBl IPONOPOHH X, : X, = X3 ! X;, B KOTOPOH IePBLIi
yned Ha 6 Ooublle BTOPOro, a TPeTH HA 5 Doablue 4eTBEPTOrO.
CyMMa KBaJpaToB BCeX WIeHOB paBHa T93.

1307. Mz ropoma mo ARYM R3aWMHO TCRMCHAAKVIAPHLIM JIOPOTaAM BhI-
OLIH B pasHoe BpeMA IBa Oeniexoja. CKOPoOCTh NepROrGuEeIIeTom/matenal100

xona 4 km/u, a Broporo — 3 km/u. Ceilyac HepBbli HAXOIMUTCH
B T KM OT ropoga, a Bropoir — B 10 xm. Yepes CROIBKO HACOB
paccTodHHe MeXEIV IellleXolaMH OyIeT paBHO 25 KM?
1308. IToka:xuTre, uTo ecim @ + ¢ = 2b u 2bd = e(b + d), npuuém
& @
b=20ud=0, 10 Z=5%,
b d
& 1
1309, Ilocrpoitre rpapnr (hyHEOIHM, 3agaHHOH QOPMYyION Yy = — —.
vx

1310.] TlocTtponTe rpahur GVHEOHE, 3aJaHHOH (OopMYyIOH:

a) y=|x-|—2 -|—|.r—2|; 0) y—]x+1|—|x—1|.

YT - s . 1
1311, IToctpoiiTe rpaduK QYHKOIAM, 3aJadHoil (opMyTod y =x + =

1312. Ilepeceraer nuu rpadur QyHKOUU Y =3'T" 1 IpAMYE:
a) x = 0; 6) y = 0; B) x = 3; r)y = 37
1313. IToctpoiite rpaduk GVHKIIHH:
2x+3, &g
a) y= ' B) §= k!
4 bux, B
6) y=——; ) Ylmemieo o
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1314, MoxamuTte, uTo TpadUKoM ypaRHeHus xy — 2x + 3y — 6 = 0O
ARJIdeTcA Iapa IepeceKaloIiIuxcd OPAMBIX.

1315.] Horaskure, uro rpacdukoM vpasHeHHA (y — 20y + 3) = 0 apaa-
eTcA Iapa MapajlelbHbIX IPAMBIX.

1316. IlocTpoiiTe rpadHE VpaBHeHMHd:

a) xy + 3x = 0; r) (x — y)? + (x - 1¢ = 0;
6) (x — Yy — 5) = 0; m) x* — 4 = 0;
B) (xy — 6)(y — 3) = 0; e) y? — 9 =0.

1317.| Mokaskure, WTO eclIM 4Hmeaa d, b M ¢ TAKOBRL, 9T0 @ + b # 0,
b+ec=0,¢c+a=0, Troopu

a— b h—r¢ — il
2

xX=—-:, —

a+b y_h+:" £ +d

BEPHO PABEHCTBO
1+ 200 + g1 +2) = A - 2 - )L - 2),

1318. Ha miockocTH OoTMedeHO HeCKOJIbKO TOYeK, HHKakHe TPH H3 KOTO-
PBEIX He JeXAT Ha 0JHOH npamoil. Hepes xamJwie gBe TOUKH IIPO-
Beserma mpaAmad., CKoOARKO TOWCK OTMEYCHO Ha TLIOCKOCTH, CCIH
H3BECTHO, 4YTO BCEro IpoBeleHo 45 npaMbix?

: Crauar ¢ vk.com/material100

1319. Yunrenrs pasman yiyeHHKaMmM 27 KapTodeK, Ha HKaKIOH H3 KOTO-
peIX OBLIO HAOHCAHO ILEd0e YHCIO, M LOIPOCHJ BMEeCTO 3Toro
YHCAa HAOHCATE 10 OHMEPEeaH HA JOCKe KvD 9TOr0 HHCAA WIH ero
KBagpaT. BosEMKaKIIHe OJHHAKOBEIE UHCIA € JOCKH CTHPAJHCH.
llpusenure npumep HMexogHoro HaGOpA yucen, 4rodbsl HA TOCKe
B HTOTE OKAZ8JI0CL HAHMEHEIIEe BOSMOMKHOE KOTHUECTBO HHCET,
eCcJIH BCEe HMCXOOHBIE YHCIA HA KapTOYKaxX pasiaHuyHBI?

1320. TorasKuTe TOMILCTRBO

R i
\/u -6ab+ 2%’ _ 0 =

a-2-Jab+5b

1321. CEoNbKO pellleHHH HMeeT CHCTeMa VpabBHeHHI

lx(x —2)=y +12x,

[xy — 5= 0?7
1322, HorakHTe, UTO CHCTeMa VPaBHeHHH He HMeeT pellleHHIl:

¥+ y=0,09,

Z+1 5}-J.y=f+5‘
ly= 2 +1;

%) 1_;;+f= 2.
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1323, Pemnre rpauyecKAM cHoCcO00OM CHCTEMY YPaBHEHIM:
[gp=af w=1, 5 | *v—1=0,

H}lu 2x=1; |y + 22 =3.

1324. Haiijjure pelueHHH CUCTEMbL YDABHEHMIA:

} {{2x—y}[2x—|—y];3, 8) [2(x- ) +y =5,
2y -3(x+y)=—4; l(2x- ¥ =5x+ 15.

1325. PemmuTe cHCTeMY ypaBHeHHIT:

2 3 _5 e

p=1" 2} 9" y+1 x-1°
'y Ta )17 4 11

=g g 62 V=1 8

1326.] Hafimure permerust cHCTEMEI YPABHEHMH:

a) -‘?2—39"2—51——5, 5) [2f+xy—lfi
2x% - 8y® =—4; le—i—xy x=18.
1327. PemuTe cHcTeMy YVpaBHeHHIH:
2) J.Txy—i- 2x° —4y° =0, [Exz—l—ﬂxy 8x — ¥ =clhwan c vk.com/material100
|2 5xy + y = —11; lez :f+2x—|—y——

1328. Haiigure pelmeHust CHCTEMBI ypaBHEHMH

xy =-—2,
(x— y¥ + x+ y =10.

1329, PemuTe cHcTeMy VpaBHeHHIT:
[Zx +4xy—m;—1 5) _[x(ﬁx— 2y =y
] +xy —6y*=0; 13¢° = 2x(x +2) - 3.

1330. Haiimure pellleHEHMA CHCTEMbBl YVPABHEHMI:
(82 —24f =2xy—1,

) 122 - f —21y-1.

[2x%- xy =y?+5,

a) 2 2

l.r -xy =y +1;

1331. Or mprcTany OTHPARMICA MEPRLIT KaTep. Hepea 1 o Beaem 3a HUM
OTIPABKJCA BTOPOH EaTep M JOUHAJ IepBbld B 80 KM oT OpHcTa-
Hu. Henw 0bl ¢ MOMEHTA OTHPABIEHHH BTOPOro KaTepa HepBhIi

KaTep VBeAWYHJI cKopocThk Ha 10 Km/4, To BTOpOH morman Onl ero
B 90 kM or npuerand. HalinHTe cEOpoCcTh KasKIOro KaTepa.
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1332. Aprent Beinoaanaa pabory za 20 ameit. Ecau 651 B aprenn OLLIO
Ha 4 dYemopexa OoJbIOIe W padodHil JeHB VBeJIHUYMJICH OwI Ha 1 d,
1o pabora Oblaa 6b1 BeloHeHa 3a 10 gueii. Henw 661 B aprenu
b0 #Ha 1 yemgoBexa MeHLIIe, a pPaboduil AeHL COKPATHICH HA
1 u, To Ang BEINOJHeHHA paboTel ToTpeboranock OBl 30 mHeil.
CEOJIBEO uejioBer ObLIO B ApTeiM H KAKOH IIPOIOJIMHTENbHOCTH
OeLT ¥ HUX palouuil AeHs?

1333. Bunaronapsa npumedHeduo B (pepMepCHOM XO03HHCTBE HOBLIX Tex-
H().TI(]I‘HIE& }"[Z)()}}EH:EIZH{][:TB F[]E"'—IHXI/I B()H'F)D(!.]IH Ha 4 Im < 1 ra. E '[](-3‘
ayabTare ObLIO codpaHo He 147 1, Kak B IpoILIoM ToAdy, a Ha
3 1 Goasnie, XoTdA o] TPpeuHXy OTBelH Ha 1 ra menbine. Kakorea
ﬁ]:vI.?IH. }"[Z)()HEH.IEHU{!TL I"[]'ET-IIIXPI i 1 ra. B H'F){}IL[JI()M H TEEYIOOM I'-
TaX M KagKad LIoHIajk OBLTA OTBeJeHAa B 9TH TOJLI B (pepMepcKOM

Xo3dAlcTEe 110] I'Peunxy?

1334.] (3amawa Besy, XVIII B.) HexTo KYIWJ JOTTAAL M CIYCTS HCKO-
TOpoe BpeMdA npomana eé 3a 24 nucrond. IIpu sToM oH noTepAan
CTOJBKO HPOLUEHTOB, CHKOJBKO CTOMIA €My JOII&Ib. 88 HKaKVIO
CYMMY OH €€ KyTuia?

1335. llonoskue B Oamr 2000 p., BEIATYHE IIOOVUILI 4epes IBa Ioga
2420 p. Kaxoil mponeAT HAYHCISI OaHK eXerogno?

1336. Braaguue nogodun JjeHbl'y B 0aHK M uoayuuni depes rog 2220 p.
Ecan 6n1 Braax O ma 200 p. Doneme, 8 0aHK BRITKESSEMRAICMEEatEal100
1% meHBIIE, TO BRIAAYHEK moayuua on1 2420 p. Kakopa DbLIa
CYMMA BEJAAA H HAKOH LUPOLEHT BhiLJIAYMEBAIL OAHK eXerojHo?

1337.) ®upMa emeroHo VBeJHUYHBAJA KOJHUYECTBO BBINYCKAEMBIX IIPH-
DOpOE HA OIHO H TO e 4YMCJIo IOpoleHTOoB. B peayiabTare 3a IBa
roga HEOMHY9eCTBO BBINIYVCEAEMBIX ]]'F)I’Iﬁ[][]{]B YIABOH.I(CE. GH‘.{'JJII:\-R(}
IIPOIEeHTOE COCTABRJAN €MerolHBIH IMPHUPOCT YHCJa BRIIVCKAeMEBIX
OopHbopos?

1338, Baccefin wmanmoanuTCcA, €CTW TMEPRVIO TPYVOY OTKPRITL Wa 12 wMwum,
a eropywo — Ha 7 MuH. Ecan :xe obe TpyObl OTKDBITE Ha 6 MUH,
TO HAIIOJHMTCHA E DaccerdHa. 35. CEOJABKO MHHYT HAIIOGJIHHWUTCA

facceilH, eCcJIM OTKPBITH TOJBKO BTOPVI Tpyoy?

1339, Oqua KaMenmIHKE MOMKeT BLIMOIKHATL cTeny na 6 w OnicTpee, HUem
opyroi. IIpu coBmecTHOR paboTe OHH 3a 2 Y BLLIOMKAT OOJIOBH-
HY CTEHBIL. 3}1 CEHOJBHEO YdCOB Hﬂ.}iiﬂblﬁ M3 HHX MOMEEeT BbIJIOHEHTH
cTeny?

1340. Paccrosane B 360 kKM jgerkosoil aromobuae npoexas Ha 2 4 Obi-
cTpee, YeM rpy3oBoii. Ecam ckopocTe KaKIoTo aBTOMOOMIA yBe-
JUYATE Ha 30 Km/4, TO rpy3oBoil aBTOMOOHJIE 3ATPATHT Ha Bech
nyTe Ha 1 4 Goabiue, yem Jgerkosoii. Haiinre cropoeTh Ka:kmaoro
aBTOMODHIIA.
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NCTOPUYECKUE CBEAEHUA

O apo6sx

IlpocTeiimnMu Apob6aAMH NONL30BAJHCE elé B JApeBHocTH (2 THIC.
aetr po H. 3.). Tak, ApeBHHe BaBUJIOHAHE MMeJM CHelllalbHbIe 0003HA-

1 1 2
gt g° g
B pesdem Eruiire 110/1b30BAIHCh COUHLYHBIME IPDOOAMY, T. €. APO-

YeHHA AnA apobeit

1
oAaMU BHAA —, TA€ 7l — HATYPAaJLHOE HHCIO. Ecnu B pesyabT&re.ddaMetom/material100

PEHHA NOJAY4YAJO0CE YHCIIO TO et 3AIIHCEIBATHA B BHO2e CYMMBEI edH-

E!
HHYHEIX Apobeii:

+ -+

pa| =
-
oo =

Taroii cnocod npexcraeiaeHua Apobeit Obla yaobeH B NpakTHYECKOM
orHomennn. Hanpumep, npu permennn 3agaum «Pasaenurs 7 xnebos no-
POBHY MeJKJy BOCEMBIO JHIAMH» STOT CHOcoD MOACKA3BIBAJI, YTO HYXKHO
HMEeTE 8 MOJOBHHOK, & UETBePTHHOK M & oCbMyIIEeK, T. e. 4 xjmeba HyM-
HO paspesaThb nonosam, 2 xgeba — Ha YeTBEPTYIIKHM M OJMH Xjebd — Ha
OCBMYIIKH H pacupeaenvTh A0JH MeXAY JHILaMH.

OmHOBpEMEHHO ¢ eJMHHYHBIMH ApoODAMH NOABHIMCE M cUCMeMa-
muyeckue apodu, T. €. ApodbM, YV KOTOPBIX YHCJIUTENAMH MOryT OBITh
mo0ble YHCaa, 4 3JHAMEHATEeNAMH — CTeleHH OonpeAeséHHOTro ymcia (Ha-
npuMep, AecATH, ABeHAAuaTH, mecTHaecATH). lllecTuaecATepHUYHBIe APO-
on menoassosanuck BiioTsh jgo XVII 8. Jlo cux mop eamMHHIIBI BpeMeHH
BRIPA;KAIOTCA B IIECTHAECATEPHYHOH CHCTeMe:

1 1
1 mu a = — 4gaca, 1 cex a = — wyaca.
HYT = VHT, =

CrcreMarHyecKHMH HPOﬁHMH ABJNAIOTCA H TeCATHYHBIE HPDEH.
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Hpobn obmiero BHAA, V KOTOPBIX YHCIHTENIH W 3HAMEHATENH MOTYT
OLITE JHOOBIMH HATYPAJBHBIMH YHCJIAMH, MOABIAKTCA B HEKOTOPBIX CO-
YMHEeHHAX JpeBHerpedeckoro vuenoro Apxumena (287—212 rr. mo H. 3.).
JlpeBHMe TpeKH NPaKTHYECKH VMeJH IIPOU3BOAWTE BCe AeHCTBHA HAJ
oObIKHOBeHHBIMH Jpobamu. OaHako coBpeMeHHoI zanucH apobei ¢ 1mo-
MOIIBK uYepThl He ObLi0. Takas sanuce Apobmn Obija BBeaeHa JHINL
B 1202 r. mraneasckuM wmarematHkom JI. Pubomauunm (1180—1240)
B ero npouseejiennn «Kemra abaxas. Ilo sToro apob6m BeIpa:kKajW cJoO-
BECHO, HMPUMEHAJIN 0cobyio 3anuch, B KOTOPOH OKOJI0 Yucia, obosHada-
OIIero 3HaMeHaTeJ b APoOH, cIpaBa CTABHJCA IITPHX, MCIOIBL30BATHCE
H apyrue cnocobel 3anucu. Jlonroe BpemMsa ApobHM He HA3LIBAJIM YHCJA-
vmiu. Maorpa wx HaswiBaaum <«jgomaHbiMu unciaamus». Tonsxo B XVIII B.
ApobHM cTANMH BOCIPHHHUMATE KAK YHCIA. JTOMY CIOCOOCTBOBAJ BEIXOJ B
1707 r. kaurn auramiickoro yuénoro M. Herworora (1643—1727) «Bcee-
obmaa apmdmMernkar», B KOTOpoi Apodm HEe TONBKO NPHU3HAKOTCA pas-
HOTMIPABHBIMH YHCJIAMH, HO M IPOHCXOAHUT pacilMpeHHe HNOHATHA ApodH
KAK YACTHOrO OT JleJIeHMA OJHOr0 BhIpa:keHHMdA Ha apyroe. B aToil kaure,
B Ya4CTHOCTH, TOBOPHTCH:

«3anIuchk OJHOHM M3 ABYX BeJHYHH HOJ APVIoiH, HHKEe KOTOPOH Merk-
AV HUMH IIpOBejleHa vepra, obo3HaAYaeT YacTHOe WJIM Ke BeJMYHHY, BO3-

. 6
HUKAKIIYVI0 NpH JIeIeHMH BepxHeid BeJWYMHBI Ha HMEHIO0., Tak, 5
5
O3HAYAET BeJMYHMHY, BO3HHKAKIIVIO npu gexedun 6 mHa 2..., = —
" CradaH ¢ quB.mmfmateriaIIDO
BEJIMYMHY, BOZHHKAKIIYIO NpH JeJeHdn D Ha 8..., 5 ©€CTh BeJMUMHA,

ab —bb
BOSHHEAKOIMIAA HOPpH OeJleHHMH 4 Ha b..., —— o03Hauaer BEJIMYHHY, OO~
a+x

ayyawimyoca npu genednn ab — bb va a + x, n 1. 4. BeanuuHabsl Ta-
KOT0 pojia HasbsIBAIOTCA APODAMM».

O pgencrTBUTENbHbLIX YUcnax

IlonaTne umcna sapoaninock B rayboxkoil papeeHoctH. Ha npora-
FMEHUH BEKOB 3T0 MOHATHE IOJBEpPrajoch paciiupeHno u obGobijeHnio.
Heo0xoauMoOCTE BBEINMOJHATL H3MepPeHHA IIpHBeJa K INOABJIEHHIO II0JO-
JKHUTENbHBIX PalMOHAJNBHBIX uHces. PelleHHMe ypaBHeHHH NPHBEIO K
NOABJIEHHIO0 OoTpHUIaTenbHbIX Yynces. HeobxoaumocTs HApALY C TOJOHKMA-
TeNbLHBIMH YHCJIAMH PACCMATPHBATE M OTPHIATEJLHBIE YHCIA XOPOIIO
BUJIHA B 3agadax o npubbinax u yOeiTEax. Bnepesie oTpuilaTe/bHbIE
yuesaa noasunancek B Kurae.

Honroe BpeMa oOTpHIATEeNbHBIE YHCJIA CUYHTAIH <«IPHAYMAHHBIMH »
M «JIOKHBIMH» M MCTOJKOBBIBAJM HX KaK «JI0Jrs», KAK «HEJOCTAYY».

He cpasy nmoABm/IoCh M 4YMCI0 HYJb. BO3MOMKHO, 4TO CHEHATbHBIN
3HAK AaA HyJaa noaBmica Toasko B XIII B.
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I[IpaBnna geiicTBHH HAJ TOJOKHTENTBHBIMH W OTPHIIATEIBHBIMH TH-
CAAMM JUIMTEJIEHOE BpeMs pACCMATPHUBAJIMCE JHMIIL AJA CIYYAEB CJO-
seauda n BeiuuTanuda. Hanpumep, maauniickume maremarunsxn VII B, Tax
hopmyspoBanm aTH npasuga: «CyMMa IBYX MMVIIECTB €CTh HMVIIECT-
BO, CYMMAa JBYX AOJrOB €CTh JOJII', CYMMa MMYINECTBa M JOJra paBHa
ux pasgoctus. Jinme 8 XVII B. ¢ Henoas3oBaHMeM MeTOJAa KOOPJAMHAT,
sBegernHoro P. llexkaprom m ll. dDepma, oTpunmartesbsHBIEe YHCIA OBLIH
NPH3HAHBI B KAYECTBe PABHOIPABHBIX C IOJOMKHTENbLHBIMHM.

C nospJeHUEM OTPUIATENbHBIX YHCEJ ONepalu CJA0MKeHHUH, BhIUM-
TAHUA M YMHOMEeHHA YHCEJ CTAJH BBIIOJHATHECA BCeETAA.

IMensie n apobHBIE YHCIA HBASIOTCH PAIMOHAJNBHBIMH YHCIAMH.
It umpcsaa yA0OHBI A BBIYUCJIEHWH: CYMMAa, PasHOCTh, NPON3BEJeHNE
H YacTHOe (IpH YCJAOBHH, 4TO JAEJHTENL OTIHYEH OT HYJA) ABYX PaIHo-
HAJBHBIX 4YMCe] ABJIAKTCA pPalMOHANLHBIM 4YMciaoM. PauuoHaNbHBIE YH-
cjaa obaazanT CBOMCTBOM ILJIOTHOCTH, MO3TOMY BCAKHI OTPE30K MOMKHO C
mT1060H CcTeNeHbI0 TOYHOCTH H3MEPHTH OTPE3KOM, NMPHHATHIM 3a eIHHHILY,
M ero J0JAMH M BeIPA3HTE PE3YJILTAT M3MEpPeHHMHA PallMOHANBHBIM YHCIIOM.
IMoaromy pamuoHalbHBIE YHCIA J0JIOE BPEMS BHOJHE ODeCnednBaIn
(m ofecmeuHBAaIOT A0 CHX MOpP) IpakTHYecKHe noTpedHocTH aiogei. Tem He
MeHee 3ajlaua M3MepeHHsd BeJIMYHH IpHBesa K NoABJIeHHK HOBBIX, Mppa-
nuoHanbHbeIX yncesq. Eme B Jlpesneit I'penun B mixkoae Iludaropa (VI s.
n0 H. 9.) OBLJIO QOKA3aHO, YTO HEJNLB3A BHIPA3HTL PAIlMOHANBLHBIM HYHCJIOM
AHMATOHAJNL KBajpaTa, ecjiM 3a eAMHHIY H3MepeHMHA NPHHATL ero CcTopo-
"y. Taxkwme oTpeskn, Kak AnMaroHaj b KBajpaTa M ero CTOpoHa, HasBaJM
HeconamepumeiMiu. B mansmeiimem (V—IV BB. 10 H. 3.) npeaneﬁ‘;@"ﬁém&ﬁ

MH MaTeMaTHKaM# ObljIa JOKasaHa MpPPamHoOHAJIBHOCTH JE A JH000T0
HATYPAJIBEHOTO i, HEe ABIAKINENCHA TOYHBIM HKBADATOM.

Maremarnkn Hugnn, Brmacnero m Cpegmero BocToka, a moaamee W
EBponsl moAb30BalIHCh HPPAIIMOHAJBHBIMKE BeldWUYHHaMB. OgHaAKO I0JI-
TOe BPEMII He H[}HSHH.BHJIH HX 38 PABHOIIDABHBIC HHCIA. Hx IIPUI3HAHIARY
criocobcTROBAMO moArRdcHue «[l'comerpum» [Jlewapra. Ha woopawmaTHol
OpAMOH EKa)dJgoe pallMoHAJBHOE HJIH HppallHOHANBHOE YHCJIC Haobpa-
JAeTCH TOUKOH, M, HAoDOPOT, KAMXIA0H TOYKe KOOPIHHATHOHN OPAMOH
COOTBETCTBYET HEeKOTOpOoe pallHoHAALHOe HIH HppalHoHalIbHOE, T. €.
nelcTBHTeIbHOEe, YHcJAo. C BBejJeHHeM HPpPalHoHAIBHBIX UYHCEI Bee
¢IpOCBEEeTBI» Ha RO()I],II;I-IHHTH[]ﬁ II'_[{)HM{]I‘E[ OEAZFAINCE SAOOJTHEHHBIMIT.
Hmea B BHAY 5TO CBOHCTBO, TOBOPAT, UTO MHOMKECTBO JAeiCTBEHTENL-
HbIX YHced (B OTJIHUHEe OT MHOMeCTEA PAIIMOHAJBHBIX UHCEN]) ABAAeTCA
HeOpepbhIBHBIM.

Jlr000e AeHCTBHUTENBHOE UHCI0 MOMKHO NPeJcTABHUTHL B BHIe DecKo-
HeudHOH [MecATHYHOM JApodH (mDepHoiHUecKOH HIH HellepHOIHYeCcKOoH).
B XVIII B. JI. Bitmep (1707—1783) u M. Jlambept (1728—1777) mo-
Kazajad, UTO BcAKad OecKOoHeUHad HOepHoJHYecKad [JecATHUYHad Apo0h
ABAAETCH pPALHOHANbHBIM uMciomM. Henepuoguueckasn DecKoHeudHad je-
CHTHYHAM ,I[]:][]ﬁ]:- MpedCTABIMAET HPPAOQIOHAIBHOE HTHCTO. H{}(!T'[{)()EHHE
NeHCTRUTeNBHEIX YIHCEJ Ha O0CHOBe ODeCKOHEUHBIX JAeCATHYHBIX podeil
ObL10 gaHo Hemeuxum maremarurom K. Beitepmirpaccom (1815—1897).

4 [ TOpHYeCKkne cBelleHH
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,H,]J:JT’HE MOAX0ObEI K HI3JMWKEHHI) TEOpPHH AeHCTBHTEABHOTO 9YHcaa OBLIH

npeano;keHsl HemMenKMMH MarematukamMu P. Jlemexknngom (1831—1916)
u I'. Kaaropom (1845—1918).

O kBapgpaTHbIX KOPHAX

C maBHHMX IMOp HApPAAV C OTBICKAHHEM ILTOIIAAH KBAJpPATa IO M3BECT-
HOM JJIMHEe ero cTOPOHBLI NPUXOJHUJI0CH pelnaTs U obpaTHyiio 3agauy: «Ka-
KOH JoJikHa OBITH CTOpPOHA KBajpaTa, 4To0BI €ro miaolnajbs paBHAJACH
a?» Tarkyw 3agauyy yMeJIH pelIaThk emjé 4 ThIc. JeT HaszajJ] BABHJIOHCKHE
yuénbie. OHn cocraBaaam TabaMilbkl KBAAPATOB 4HCe] ¥ MMeBiIHe 60JIb-
MIVI0O TOYHOCTh TADJHMIILI KBAJAPATHBIX KOpPHEH W3 4YHCeJ.

BaEnioHAHe HCHOOJBL30BAIM MeTOJ NPHOJMMXKEHHOTO H3BJIeYeHHA
KBAJIPATHOIO KOPHA, KOTOPBIH cocToan B caeayviomniem. Ilvers a — He-
KOTOpoe 4uucao (MMeeTcs B BMAY HATYPAJIBHOE YHCI0), He ABIAIOIIEECH

nonabiM KBagpatom. IlpencraBuM a B BHjle CYMMBI ¥ + e, rae ¢ gocra-
TOYHO MaJjgo mo cpaBHeHmio ¢ b”. Torga

Ja = b*+c b+ -3%

Hanpumep, ecxm a = 112, 1o V112= 10112 =10+ 52 =10,6.

IIpoBepka mokassiBaer, uro 10,6° = 112,36. CxauaH ¢ vk.com/material100

YrKasaHHBIH MeTOJ HM3BJeYeHHMA KBAJAPaTHOTO KOPHA MOAPODHO OIIH-
caH JpeBHerpedecku™m vdénbsiM 'epornom Anexcamapuiickum (I B. H. 2.).

B smoxy Bosposkaenna espomelicKHe MaTeMaTHKH o0o3HaAYaaIMd KO-
peHbE JaTHHCKHM ciaoBoMm Radix (KopeHB), a 3aTeM COKpalléHHO OVKBOM
R (oTcioga npoM30Ie] TEPMHH «PAJHKAI», KOTOPBIM NPUHATO HA3LIBATH
sHaxk KopH#A). Hexoropele Hemenmkne martemaTukd XV B. ana obosHa-
YeHHA KBaJAPATHOTO KOPHA NOJL30BAJHCH TOYKOMH. ITY TOYKY CTABHJIH
nepeji 4McJOM, M3 KOTOPOro HYMHO M3BJeYb KopeHb. llo3aHee BmecTO
TOYKH CTAJH CTABHTHE POMOMK ¢, BIOOCJHEIACTBHH 3HAK Vv M HAJ BRIpa-
JKeHHeM, M3 KOTOpPOro HM3BJIeKAeTcd KOpPeHb, IIPOBOAMJIHM YepTy. 3aTeMm
GHAK Vv M U4epTy CTANM CcOoeiuHAThL. Tarkume sanucu sBerpeuarred B «leo-
meTpuu» Hewapra u «Bceobmeit apuipmernrer» Hruioroma. Corpemennasm
Jdamichk KOpHA OOABHJIACE B KHHre «PyEoBOIcTBO aiaredprnl» (ppaHIIVa-
croro maremarura M. Poanna (1652—1719).

O kBagpaTHbIX YPaBHEHUNAX

HenosHbIe KBaApPATHLIE VPABHEHHMA WM YACTHEIE BHALI IOJHBIX KBaj-
paTHBIX ypaBHeHHil (x° = x = a) yMelM pelIATh BABUJIOHHHE (OKOJIO
2 TeIC. MEeT 70 H. 3.). OO0 3TOM CBHOETENBCTEVIOT HAHJEHHBIE KJIHHO-
NHCHEIE TEeKCTHl 3ajad ¢ pelleHHAMH (B BHAe penenToB). IlekoTophie
BH/bl KBAIPATHBLIX VPABHEHHH MOIJM pellaTh JPeBHErpedYecKHe MAaTe-
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MATHKH, CBOAA MX pelleHHe K reoMeTPH4YecKHM MNOCTPOeHHMAM. dajaqdH
Ha IOCTPOEHHSA ¢ MOMOMIBIO NHPKYJIAA ¥ JHHEHKH CBOAATCA IO CYIIECT-
BY K pelieHWI0 KBAJPATHBIX VPaABHEHHI M PACCMOTPEHHI BhIpa:KeHW,
colepsRallHX KBaJpaTHBIEe KOPHH.

I[Ilpuémel pemennsa ypaBHeHHiIT Oe3 obOpaleHHs K reoMeTpHH JaeT
HNuodant Anexkcanapuiickuit (III 8.). B gomegmux go Hac 6 3z 13 gaur
¢« ApnpMeTHKa» COAepIKATCA 3ajla'id ¢ pelleHNAMH, B KoTopeix nodanT
obbsACHAET, KAK Ha/J0 BbIOpaThs HeuMsBecTHOE, YTOOBI MOJYYHUTE pellleHne
ypaBHeHMA Buja ax = b wim ax’ = b. Crnocob pernieHus MOTHBIX KBa-
npaTHBIX ypaBHeHHH [lnodasT manoxua B KHArax s«Apmdmernras, Ko-
TOPBIE HE COXPAaHWJIHNCE.

Hpasn.nn peleHnda  KBaJpaTHBIX ypaBHeHuu, NMPUBEAEHHBIX K
BHAY ax® + bx = ¢, rne a > 0, gan MHANHCKHH vueHnil Bpaxmaryora
{VII B.). B TpakTatre «KuTabd aﬂh-mﬂeﬁp BaJTb-MVEAaADaIa» XOpe3MCKIH

MaTeMATUR &1b-XO0pesMy pasbHCHHAET LIPUEMbl DelleHUd YpaBHeHuil, 3a-
THUCHIBAEMEIX B COBPEMEHHEIX 0003HAUYEHHAX KAK VPABHEHUS Bn,ua ax” =
= bx, ax” = ¢, ax + ¢ = bx, ax” + bx = ¢, bx + ¢ = ax” (byxBamMu
a, b 1 ¢ obo3HauYeHBI JIHIOb HGJID:}EHTEJIBHLIE YyHCIa, TaK Kak oTpHia-
TeJdBHBIX YHCeJ TOrjga He H]}HSHH.BH.JIH}, B OTBICEHMEAST TOJIBHEO IIOJIOMEII-
TENLHLIE KOPHH.

Obimee mpaBHIO pellleHHA KBaJApaTHBIX YPaBHeHHIH, IPHBeIEHHBIX
¥ BUAY ¥ + bx = ¢, ObL10 cOPMYJIMPOBAHO HEMEIKHUM MATEMATHEOM
M. HItupenem (1487 —1567). Brrsogom (popMy Ll pereHs I{.Eﬂ,[l;paTHLIX
yPaBHeHHH o00mIero BHIa 3aHHMajacda Bier. OmHaKO CBOE yTBeD:HIEH
OH BBICKASBIBAIL JIMINb IS IIOJOMHTEILHBIX KOPHEH (oTpumaterbin
yrcen on we mipuanaran). [Mocoe TPyAOR AWACPAAHCKOTO MATCMAaTHKA
A, Kupapa (1595—1632), a tarxe [erapra u HrloToua cnocod pelne-
HMA KBAJIPATHBIX VPABHEHHH IPHHAJN COBPEeMEeHHBIH BHJ.

DopMYILT, BLIPARKATONIMC IABWCHMOCTE KOPHeH VPaBHCHWA OT €ro
Koa(pHHIIHeHTOE, OBIMH BRIBedeHHI Buerom B 1591 r. IIna xpagpaTHoro
ypasHeHuda Tteopema Buera B COBPEMEHHBIX 0D03HAYEeHHAX BBITIALENs
TAK: KOPHAMY ypaBHenua (g + b)x — xX° = ab aAmrmagrores wucaa a W b,

O HepaBeHcTBax

I[lonaTna <«boabimie» M <«MeHbIE» HAPAAY C IOHATHEM pPaBEHCTBA
BO3HHKJH B CBA3H CO CYETOM IIpPEeIMETOBE H HeoOX0AMMOCTHEI) CPABHHMBATE
pasnuuyHble BeaWuMHBbI., I[lOHATHAMM HepaBEHCTBA MOJbB30BAJIMCH ViKe
ApPeBHHE TpeKH. ApxXHMe], 3aHNMAACH BLIYHMCJIEHHEM AJHHBI OKPYHKHO-
CTH, VCTAHOBHJI, UTO <«IePHMETP BCAKOr0 Kpyra paBeH YTPOeHHOMY JIH-
aMeTpy ¢ HM30BITKOM, KOTOpPLIH MeHbINEe CeJAbMOM YacTH JauaMerpa, HO
DoJibIlIe AECATH CeMBAECAT MmepBbIiX». MHaue rosopsa, Apxumen yKasas
rPaHMIBl YHACTA T

10 1
3*,_;,-;-::111:-:: 3-7-.
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PH.I[ HEPABEHCTE NIPHBOIHT B CBOEM 3HAMEHHTOM TpaxKTaTe «Haua-
na» Epxkanpg. On, HallpHMeD, DTOKa3bkIBaeT, HTO CpelHee IeoMeTpHYeCHKOe
ABYX MNOJOAHUTEJbHBIX YHCEJI He fosbille UX cpeaHero apupmMermyecro-
o, T. €. 9TO BEPDHO HEDABEHCTBO

Ja_b£a+h

i
B «Maremarnueckom cobpannn» llanma Aserxcangpuiickoro (III B.)
NOKa3bIBAETCH, UTO IJA HONOMHTENbHEBIX 4YHcel &, b, ¢ 1 d

i c .
ecam }E, To aef = be.

OagHaKo Bce 9TH paccysKAeHHA NPOBOAHIH CJOBECHO, ONHpPAACH B
OONBLIIHHCTBE CHAYYAEB HA reoMeTpHUYecKYH TepMmuHOJIorHiw. CoepemeH-
Hble 3HAKKM HepaBeHCTB noasuiauck Jguiue B XVII—XVIII Be. 3naxwn
< | > BBén anrauiickuii matrematuk T. lappmor (1560—1621), 3Hakn
< 1 2 — (ppaanyacknil matematuk II. Byre (1698—1758).

CradaH ¢ vk.com/material100
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CBEAEHUA U3 KYPCA
AJITEBPbI 7 KJIACCA

BbipaxeHus n ux npeobpasoBaHus

1. CreneHsI0 UHCJIA @ ¢ HATYPAJBHEIM IIOKasaTeleM 7, 0oasmmum 1,
HA3BIBAIOT NTPOM3BeJileHHe N MHOMKHTeNNel, KaX/bli M3 KOTOPBIX pPaBeH a:

a'=a-a-...-a.
_“,—H
n pas

CTEHE'HBI‘U JHCJaa a ¢ nmogas3artejiem 1 HaA3BIBAKT CaMO *-IHG%L‘Q“( vk.com/material100
1
a = 4a.

Crenmens umeaa g < () ¢ nokasatenem () pasma 1:

a’ = 1.

2. Cpolicrsa creleHell ¢ HATYPAIbHBIMM [IOKASATE IHMM:

El} a® v g™ = umlra'

[Ipn ymMHOMEHHMH CTeneHeill ¢ OJMHAKOBBIMH OCHOBAHMAMMH OCHOBAa-
HHE OCTABJAIOT MPEeXHHM, 4 IIOKA3aTeJH CHJIAABIBAIOT.

0)a” :a" =a” ",rmea=z=0,mzn.

IIpu penenuu creneHeil ¢ OJMHAKOBBIMHM OCHOBAHMAMM OCHOBAHHE

OCTABJAAKT IpeXxHHUM, a4 H3 NOEKa3aTeJgdA CTeneHH MAeJHMOIo BbIUHTAKT
Nnora3aTeJip CTeIlleHH IJeJIHTe .

B) (a")' = a™

IIpu BO3BeleHMH CTeleHH B CTeleHb OCHOBAHHWE OCTABIAIOT IPeX-
HHUM, a NMOKA3aTeJln MepeMHOMKAOT.

r) (ab)" = a"b".

[Ipn BO3BeeHHMHM B CTENEHb NMPOHM3BEJAEHHA BO3BOAAT B 3Ty CTENEHb
KasKAblil MHOKHTENb W Pe3yJIbTaThl MepeMHOKAIOT.

3. D,E[H[]"—I.JIEHH.MH HAIBIBAT HE}DHHBE,E[EHH.F[ YHOE, HEI)EMEHHHX 1
HX CTengHeﬁ, a TaKsKe CAMU UHCIa, TIePeMeHHEIe U UX CTeTIeHH. Hanopmu-
Mep, ba’x, —-3a°b®, 4, x, gf — OJHOYJIEHBI.
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CreneHbi0 OJJHOYIEHA HA3BIBAIOT CYMMY MOKA3aTe/Iell CTEeNeHeH BCex
NePeMeHHBIX, BXOAAMMX B OJHOWIEH. Hanpumep, cTeneHb OJHOUYJIEHA
-8a°b" pasua 6.

4. MHDPOHJIEHDM HA3LIBAIOT CYMMY ONHOUJIEHOB. Hanpumep,
3x" — 4 + 1, Td*b — ab® + ab + 6 — muorownensl. OJHOYIEHB! CUM-
TAXKT MHOTOYWJIEHAMH, COCTOADIHMIT H3 OJHOTD YISHA.

Crenedpd MHOTOWJEHA CTAHAapTHOrNO BHJIA HA3LIBAIOT HaAHOOMb-
LYK M3 CcTelleHeld BXOJALUMX B Hero ojHouneHos. Haupumep, crenedsb
mEOrouseHa 5x’y + 3x%y’ + xy pasHa crenenu opuounena 3x%y’, T. e.
paBHa 7.

CreneHb0 NPOM3BOJBHOrIO MHOIOYJIEHA HA3BIBAIOT CTEIleHb TOMKIECT-
BEHHO PABHOT'0 €My MHOTro4YJieHa CTaHIapTHOTO BH/JA.

5. IIpy cloKeHMH MHOTOUICHOB IOMB3VIOTCA MPABMIOM PACKPBITHS
CHODOK: ecil lepel) CHODKAMM CTOMT 3HAK <ILIHOCH, TO CHOOKH MOMHO
OOYVCTHTE, COXPAHHUE JHAK KA JOTO ¢aaraemorao, SAKJHUEHHOI0 B CKOG-
kn. Hanpumep,

2 2
(3ab + 5¢®) + (ab — ¢*) = 3ab + 5% + ab - ¢* = 4ab + 4c°.

IIpy BLIMMTAHUKM MHOPOYJIEHOB IMOJB3VIOTCH INPABHJIOM PACKPBITHA
cK000K: ecm mepes cKoOOKAMHM CTOHMT 3HAK ¢MHHYC», TO CKODKHM MOMKHO
ONYCTHTL, H3MEeHHE 3HAK KaMKJAOT0 CJIAraeMoro, 3aKJIYEéHHOTO B CKOD-
ku. Hanmpumep,

2 2 2 F 2
(6x* —y) — (2« — 8y) = 6x — y — 22" + 8y = 4x° + Ty.
Y1061 YVMHOMKHATE OJHOYJIEH HAa MHOTOYIEH, HYKHO yMEe#REr @hafpatenalloo

OQHOYJIEH HA KaKJAbIH [YJIeH MHOTOYWJIeHA H IOJVYeHHBIe IPOM3BeXeHHA
ca0¥uTh. Hanpumep,

2 3 3 21.3 2
a’(3ab — b" + 1) =3a’b — a’b” + a”.
Yr0o0B YMHOKHTE MHOTOWJIEH HA MHOTOYJIEH, HYKHO KamOabIH 4JIeH

OAHOTO MHOTOYJIeHA YMHOMKHTE HA Ka)XAbIl 4WieH APYyroro MHOTOYJeHAa
W MOJYYeHHbIe NMPOU3BeJeHnda caoknTh. Hanpumep,

(5x — 1}8x + 2) = 15x? — 83x + 10x — 2 = 15x*> + Tx — 2.
6. PopMmysisl COKPAIEHHOIO YMHOMKEHHA:
a) (@ + b)Y’ = a* + 2ab + b*.

KBagpar cyMMBI ABYX BBIpAKEHHI paBeH KBaJApaTy HNepPBOro BEIpa-
JEeHHMSA IJII0C YABOPHHOE NpPOW3Be/leHHe NEepBOTro M BTOPOTO BhIpasKeHWH
IJIHOC KBajpaT BTOPOrO BbIpaskeHHs.

6) (a — b)* = a* — 2ab + b

KBagpaTr pasHOCTH ABYX BBIpAXKEeHHIl paBeH KBaJApaTy NepBOr0 BHI-
paxKeHHsas MHUHYC Y/BOEHHOE MpPOM3BeJeHHe NepBOro M BTOPOro BhIpaike-
HHH IJIIOC KBaApaT BTOPOTO BHIPpAKEHHA.

B) (a + b)) = a® + 3a®h + 3ab® + b?

Ky6 cyMMEI JABYX BhIpaKeHHH paBeH Ky0y IIepBoro BhIpaKeHHHA
MJAKC VTPOEHHOE IPOM3BeJleHHe KBaJipaTa NEepBOro BHIPDAMKEHHMHA WU BTO-
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poTo MAIC YTPOeHHOEe TPOM3BeJeHHe MEepPBOro BHIPAKeHHA M KBajpara
BTOPOTO NIJKOC KyO BTOPOTO BLIPpAXKEeHHHA.

r) (a — b) = & - 3d°b + 3ab® - b .

Ky6 pasHocTH ABYX BIpa:KeHMi paBed Ky0y NepBoro BhIpa:KeHHUA
MHAHYC YVTPOeHHOEe IIpou3BejleHHe KBajpaTa NepBOoro BbIpakKeHHA W BTO-
pPoOTo INIIOC VTPOEHHOEe IPOH3BeJeHHe NepBOro BRIPAKeHHA M KBajpara
BTOPOro MMHYC Ky0 BTOPOro BhIpAMKEeHHHA.

1) (a — b)(a + b) = a® — b°.

IIpousseierne pasHOCTH JBYX BBIDAKEHHUH M MX CYMMbI PABHO pas-
HOCTH KBajpaTOB 9THX BBIPAYKeHWH.

e) @ + b = (a + bWa? - ab + V).

CymMma KyDoB ABYX BEIpaKeHHII paABHA NPOH3BeAeHHID CYMMEI dTHX
BRIPAXKEHUI M HEeIOJHOI'0 KBaJpaTa MX PA3HOCTH.

x) a® — b® = (a — b)a® + ab + b).

PaznocTs kKy0OB JABYX BHIpAKEeHUH paBHA NPOM3BEJEHUIO PA3HOCTH
9THX BBIPpAKEHHII M HEMOJHOro KBaJpaTa MX CYMMBEI.

7. PaznoxxenneM MHOTOWJIeHA HA MHOMKHTENTH HA3BIBAKT IpeACTaB-
JIeHHe MHOTOYJieHA B BHJE NPOM3BeJeHHA MHOTOYJIEHOB.
Ina pazjoxeHNA MHOTOUYJIEHOB HA MHOMKHTENH NPUMeHAKTBEEeecom/ materal100
HHUe o0Iero MHOMKHTENA 3a CKOOKH, IPYNIHPOBKY, (OPMYJIbl COKpaIleH-
HOTO YMHOeHHA. Hanpumep, MHorownreH 5x° — x°y MOKHO PA3JIOKHTH
Ha MHOKHTeJH, BhIHECH 3a CKoOKuM x°: bx’ — x’y = x* (5x — y). MHuoro-
e 3x — 3y — ax + ay MOKHO Pas3joKHTh HA MHOMKHTEJIH, HCIOJb3YH
cnocod rpynnupoBKH:

3x — 3y —ax + ay = (3x — 3y) — (ax — ay) =
=3x—-y —alx—y) =(x—yN3 — a).

Muoroumner a' — 25x° MOMKHO PasjJoKNUTh HA MHOMKHUTENH, MCHOJIb-
aya (GOPpMYIY PASHOCTH KBAAPATOB ABYX BLIDAKEHII:

a' - 25x2 = (a®)? - (5x)* = (a® - 5x)a® + 5x).

HNuorga muorovdiexH FﬂﬂéTCH Pas3JIodHATE HA MHOMKHTEIH, IITPHMEeHIIB
nmocjieopaTeJibHO HEeCHOJBKO crocoboB.

8. He.uh:e H ,[[pﬂﬁHhI'E YHCIAA COCTABJNAKT MHOMECTBO PAIIHOHAJIBHBIX

yncesn. Beakoe panmMoHanbHOe YHCI0 MOMKHO NPEICTABHTH B BUAe ApodH

m
—, 'de m — Iejloe 4YHCJIo, a4 n — HaTypaJbHoOe.

n

Kasxaoe panmoHANBHOE YHCJI0 MOMeT ObLITHL NpeACTABJIeHO B BHAE
fecKOHEeUYHOM NepHoHYecKoll aecaTHdHol aApobun. Kasxmasa OecroHedHas
nepuojgndecKan JecATHYHaA ApoOb mpejcTaBifdeT cobDOM HEKOTOpoe pa-
IHOHAJBLHOE YHCJIO.
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YpaBHeHus

9. Kopuem ypaBHeHHA ¢ OJHOH NepeMeHHOH HA3BIBAIOT 3HAUYEHHE
nepeMeHHOI, IPH KOTOPOM VpaBHeHHe o0palmaeTcd B BepHOE PaBeHCTEO.

Hanpumep, uncno 8 — KopeHb yvpaBHeHusa 3x + 1 = dx — 15, Tak Kak
BepHO paBeHcTBo 3 * 8 + 1 =5+ 8 — 15.
PemnTs vpaBHeHHe ¢ OJHOH NepeMeHHOM — 3HAYHT HANTH BCce ero

KOPpHH HJH J0KAaA3aThb, 4YTO RO[}HEﬁ HeT.

10. VpaBHeHHMa ¢ OJHOI IepeMeHHOH, HMeWIIHe OJHH H Te XKe
KOpPHU, HA3LIBAIOT PABHOCWIbHBEIMM. Hanpumep, ypasHesHus x° = 25 u
(x + 8)(x — 5) = 0 paBmocumasnnl. Kaxgoe M3 HUX HMeeT 1BA KOPHSI:
—b u 5. ¥paBHeHHd, He HMeWIIHe KOpHeH, TaKKe CUMTAIT PABRHOCHIL-
HbIMM.

IIpu peureHny YpaBHEHHH ¢ 0JHOH TEPEMEHHOH HCHOAL3YVIOTCA CJAE-
OVIOOIHe cCBOMCTBA:

CJM B YPABHEHUM IEPEHeCTH CJaraemMoe M3 OJHOH Y4acTH B JPYIVIO,
H3MeHHE ero 3HaK, TO MOAVHIHTCA YpaBHEeHHE, PABHOCHIBHOE JaHHOMY;

ecJn obDe YACTH VpPaBHeHHA YMHOMEHTE HJIHM paslielHTh Ha OJHO H TO
e OTJIMUHOE OT HYJH 4MCJ0, TO HOJAYUMTCH YDABHEHHE, PABHOCH/ILHOE

TAHHOMY.
11. JInHeiiabiM ypaBHEHHMEM € OJJHOM NepeMeHHOH HA3BIBAKOT Vpas-
HeHHe BHAa ax = b, rme x — mepemMeHHasa, a H# b — 4uHcnaa.

7 b
Eciu a # 0, To ypaBHeHHe ax = b HMeeT eJHHCTBeHHLIH KOpeHb —.
2 Ay o riall

Hanpumep, vpaBHeHHe Tx = 2 umMeeT KOpPeHb = CaqaH ¢ vk.com/material100

Ecnum a = 0 u b # (), To ypaBHeHHe ax = b He uMeer KopHeid. Ha-
opuMep, yvpaBHeHHe (0 + x = T He HMMeeT KopHeH.

Ecim a =0un b =0, 1o KopHeM ypaBHeHHUHA ax = b ABiAeTCHA JLHO-
foe wHCIO.

12. Pemiernem ypaBHeHHMHA € JBYMA NepeMeHHBIMH HA3bIBAKOT Napy
3HAYEeHWH NepeMeHHBIX, o0pamamoiIyi 2TO YypaBHeHHe B BepHOe paBeH-
crBo. Hampumep, napa uucen x = -1, y = 4 — pelneHHe ypaBHeHHUSA
ox + 3y = T.

YpaBHEeHHA ¢ ABYMA NepPeMeHHBIMH, MMEIOIIHe OXHHA H Te JKe pelme-
HHUA, HAZLIBAIOT PABHOCHIBHEIMH. Y paBHEHHA ¢ JBYMA MNepeMeHHBIMH,
HE MMEeKIHe pPelieHnil, TAKKEe CUNTAT PABHOCHJILHBIMH,

B ypaBHeHUHM ¢ ABYMA NepeMeHHBEIMH MOXKHO MePEHOCHTH ClaraeMale
W3 OJHOH YACTH B APYryi0, H3MeHAA HMX 3HAKH, H obe wacTHm ypaBHe-
HUA MOMHO YMHOMATHE WJIM JIEJNUThE HA OJHO M TO e 4YHCJ0, HEe paBHOe
Hyai0. llpm sTomM moayualoTca ypaBHeHHA, PABHOCHJIBHBIE HCXOJAHOMY.

13. JluseiinsiMm ypaBHeHHeM ¢ JIBYMA [epeMeHHBIMH HAa3hiBAIOT
ypaBHeHHe BHJa dx + by = ¢, rie x W y — UepeMeHHnle, d¢, b ¢ —
qHECcaa.

14. I'papmkom ypaBHEHHMA C ABYMA NEePeMEHHBIMH HA3BIBAIOT MHO-

HEeCTBO TOYeK HDDD,E[HHB.THGﬁ NAOCKOCTH, KOOPIHHATEI KOTOPEIX ABJA-
HOTCA pellleHHAMH 2TOr 0o YpaBHeHHA.
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I'papmxom ITMHEHHOTO YVpaBHEHHA C ABYMA IE€PEMEHHBIMH, B KO-
TOPOM XOTHA OBl OAMH M3 KO02(p(PHUIMEHTOB IIpH IepeMeHHBIX He paBeH
HYJ0, ABJIAETCA NpAMas.

15. Pemiennen cucTemMbl YPABHEHMI ¢ ABYMHA llepeMeHHBIME HA3blBA-
0T mapy 3HadeHHH NepeMeHHBIX, 00panlalnmyio Ka:kioe ypaBHeHHe CH-
cTeMbl B BepHoe paseHcTBo. Hanpumep, nmapa umcen x = 7, y = -1 —

elmeHe CHCTeMLI ey y= ﬁ’
P 2x— y=15,

pagedctB 7T +(-1)=6un 2 - 7 - (-1) = 15.

PemnuTh cHcTeMy YpaBHEHHMH — 3HAYHT HAHTH BCE €@ pPeIIeHHdA WJIH
AOKa3aTh, YTO pPelIeHHil HeT.

CucreMbl YpaBHeHHMI ¢ ABYMSA NepeMeHHbIMH, HMeIHe OJHH H Te
Je pelleHHsA, HA3BIBAIOT PaBHOCHJIBHBIMH. CHCTeMBI, He HMeIOIIHe pe-
IeHnii, TaKXe CUYMTAIT PABHOCHIBLHBIMH.

TaK KaK ABJACTCA BePHEBEIM KaAadoe Ha

16. [Ina pemreEnsa cHCTeM JHHeHHBIX VPABHEHHH ¢ JABYMSA IepeMeH-
HBIMHA MCIOJb3VIOTCH rpaduuecknii cnocod, crnocod noacTaHOBKHM, criocod
CTOMEeHN .

I[Ipn rpatpmuueckom cnocobe cTpoAT rpapHKH JHHEHHBIX VpaBHeHHH
(npAMBIE) ¥ AHAMHM3UPYVIOT UX PACIIOJOMKEeHHEe:

ecJn IIpAMBIe COBIIAZAIOT, TO CHCTeMAa MMeeT OeCKOHE4YHO MHOTO pe-
IIeHWi, TpHYEéM KOoOpAMHATHI JI000H TOUYKH NPAMOM ABIAIOTCA PEUIeHH:
eM CHCTEeMBbI;

ecJn TpPAMBIE MapajyesabHBI, TO CHCTEMa HEe HMeeT PelIeHHH;

ecJH NpAMBIe IepeceKalnTcd, TO CHCTEeMa MMeeT eJHHCTBEeHHOe pe-
MIeHne, MPHYEM KOOPAMHATHI TOYKHM MNepecedeHMsd IPAMBIX SABJIAIOTCH
pemreHueM CHCTeMBI.

IIpu pemreHHH CHCTEeMBI ABYX JHHEeHHBIX YVPaBHEHHI ¢ AByMA Iepe-
MEHHBIMH CIOCOBOM MOJACTAHOBKH NMOCTYIAKT CHeAVIOMIMM obpasoMm:

BBIPAKAIOT M3 KAKOro-1nd0 ypaBHEeHHA CHCTEMBI OJHY IMepeMeHHYIO
uepes ApYIyio;

NOJCTABJAAKT B JIPYroe ypaBHEeHHEe CHCTeMBI BMECTO 3TOH IepeMeH-
HOH NOJyYeHHOe BhIpajkeHue;

pemanT NoJYyYHBIIeecH YpaBHeHHe ¢ OJHOI IepeMeHHO;

MOJICTABIAKOT 3HAYEHHME HalJeHHOI MepeMeHHOH B OJHO M3 ypaBHe-
HHH M HAXOAAT COOTBETCTBYIOIIEe 3HAYEHHEe APYroil mepeMeHHOH.

IIpu pemeHHMM cHCTEMBI ABYX JHUHeHHBIX YpaBHEHHI ¢ AByMA Iepe-
MEHHBIMH CIIOCODOM CJIOMKEHHA MOCTYIAKT CAeAVIOI{UM odpasom:

VMHOJKAIOT ITOYJIEHHO VPABHEHHA CHCTeMBI, MOADHpas MHOMEHTENH
Tak, 4To0b KO3(PHIHEeHTH NPH OJHOI M3 NepeMeHHBIX CTAJM B YpaB-
HEHNAX NPOTHBOMOJOMKHBIMH YHCIaMM;

CKJIAZABIBAIOT MOYJIEHHO JieBble H IpaBblie YacTH YPaBHEHHH CHCTEMBI;

pemanT NOoJYyYHBIIeecH YpaBHeHHe ¢ OJHOI IepeMeHHOI;

NOACTABIAKT 3HAYEHHE HAWAEHHOH MepeMeHHOW B 0JIHO M3 ypaBHe-
HHH M HAXOAAT COOTBETCTBYIOINEe 3HAYEHHE APYroil mepeMeHHOMH.
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DyHKUUN

17. PyaxumoHAIBHAA 3aBHCHMOCTH, HJIH (PYHKIHA, — 2TO TaKaf
3aBHCHMOCTEL MEKJAY JABYMS NepeMeHHBLIMH, IIPH KOTOPO Ka)JI0My 3Ha-
YeHH0 HEe3aBMCHUMOM TepeMeHHOH COOTBeTCTBYET e[MHCTBEHHOe 3Haue-
HHE 3aBUCHMOH NepeMeHHOM.

HezaBucumMy nepeMeHHYH HHAa4Ye HA3bBIBAIOT aApryMeHTOM, a O 3a-
BHCHMOI IIepeMeHHOH TOBOPAT, 4YTO OHA ABJAAeTcA (DYHKIHEH 3Toro ap-
rymMeHTa. Bce 3HadYeHHA, KOTOphie NMPHHHMAaeT HE3aBHCHMAA IepeMeH-
HadA, obpaayor obnacTe onpeaeneHusa PYHKIIMH.

I'pahmkoMm HyHKIHN HAZLIBAIOT MHOKECTBO BCEX TOYEK KOOPJMHAT-
HOH MJIOCKOCTH, abCIMCCH KOTOPEIX PABHEI 3HAYEHHAM apryMeHTa, a op-

JAUHATHEl — COOTBETCTBVIOIIMM 3HAUEHUAM (DVHKIIHMH.

18. JInHeiHoii (PyHKIHell HaA3LIBAKT (PYHKIHID, KOTOPYH MOKHO
sagare Gdopmyaoil Buga y = kx + b, rge x — HeszaBHUCHMadA IepeMeH-
Hafa, k 1 b — uwmena.

I'paduirom nuHelHON GYHEOHH ¥ = kx + b ABndeTca nmpavaa. Uu-
CJI0 £ HAZBIBAKIOT YIJOBBIM KO3(MPHIHeHTOM NPAMOM, ABJISHILEHCH rpa-
thurxom hyarOoun y = kx + b.

Ecou k # 0, To rpabur GyHEOHH y = kEx + b mepecexaeT och X;

ecia R = 0 u b = 0, ro npamasn — rpadbur dyHkoun y = kx + b na-
panmrensHa ocH x; ecanw kB = 0w b = 0, 7o rpadpur QyHKIIHHE COBIagaeT
¢ OChIO X.

I'papurn aByx NHHeHHBbIX (VHEIHH IIepeceramnTcsd, efimisnikvyamgsnatenal1o0
BBI€ KOO(D(PUIHEeHTHI PASTHYHLI, W TaPALIENLHBI, €CJIH WX VIJIOBRRIE KO-
APpPHUIMeHETE] OOJHHAKOBEI,

Jluneiinyw QyHRUMI0O, 3agaBaemyio dopmyaoil y = kx upu k£ = 0,
HA3LIBATOT TIPSMOI TTPOTMOPIHOHAILHOCTLIO,

I'padpur nmpAMoil OpPONOpPIHOHANBHOCTH eCTh NpAMAadA, OPoXolAlnad
yepes Hauano roopguHar. llpu & > 0 rpadhur pacoono:eH B HepBOil H
TPETheH KOOPAWHATHLIX YCeTRepPTAX, a ipu k& < (} — Bo RTOpOl W WeT-
BEPTOH KOOPIMHATHBIX 4YeTBepTAX.

19. I'padur Gysrnun y = x* — napabona. I1or rpad@uK NPOXOAUT

yepes HAYAJI0 KOOPJAMHAT M PACIIOJIOKEH B MepBoil 1 BTOPOH KoopaAMHAT-
HEIX YeTBepTaAX. OH cMMMeTpHYeH OTHOCHTEJLHO OCH Y.

I'paduk GYHKIUH y = X° OPOXOAMT Yepes HAYAJO KOODAMHAT M
pacroJiosKeH B NMepBOH M TpeTheil KOoOpAMHATHBIX deTBepTaAx. OH cuM-
MeTPH4YeH OTHOCHTEJBHO HaYajla KOOPAWHAT.

20. I'padur dyaxnuu y = |x| cocront ua aAByx aydeit. dror rpaduk
NPOXOANT Hepe3 HAYAJO KOOPAHHAT H PACIOJOKeH B NepBOH W BO BTO-
poil KoOpAMHATHBIX 4YeTBepTAX. OH cHUMMeTpHYeH OTHOCHTEJIBHO OCH Y.
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TABJIMLA KBAAPATOB

= EnuHuIbI

E

,% 0 1 2 3 4 b1 6 7 8 9
1 | 100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361
2 | 400 | 441 | 484 | 529 | 576 | 625 | 676 | T20 | T84 | 841
3 | 900 | 961 | 1024 | 1089 1156 | 1225|1296 | 1369 | 1444 | 1521
4 |1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 230432401
3 | 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 | T05H6 | 7225 | 7396 | 7569 | T744 | 7921
9 8100 | 8281 | 5464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 95801

Ceepennn 13 kypca anrebpwel 7 knacca
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r) 0.5. 233. a) ; . / :
‘l 15a+ 85 y"l--[-]' 3-—2a 12m -6

4_{f£ ﬁﬂ "-'3 2.?:'— 2_!,! L 1 Qp . v
)¢ , e " _. 237. a :0) 1. 239, a) IIpu a —€
) gt R S @ ) = 6) ) Iy
O)opm a = 5; B)upid a = 6; 7)) opum a = T. 241, a) Ilpu n = L1, L3; ©) opn
n==1, 25 9 g)opu n =8, -5, -4, -5, -1, 0, 1, 4. 242, a)a = 2, b = §;

2 2
6)a =8, b=3 243 a) 8T D . g -8 o4n a) - “'-" . 6) —xy: B)

3

(a-bH? ~ (x+ hr [za el

}“”’ 248. ) * - 4% ) —a. 252. 2) ~—= 0) ° *ﬂ: B) “11; r) x + 1.

(c - = a®—x 2x +
254, = 9,4 v, 255. = 68,6 xm/u.
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'masa 11

279. a) 3,2; 6) 3,11; B) 3,115. 280. a) 16,6; 6) 16,56. 281. 28,26 cwm.
282. 314 M. 285. a) .'HT 295. 1) 10; ¢) 6,2. 296. o) —0,01; ) 0,09; :x) -0,7;
3) 8. 300, a) Toura A; 6) Tourka B. 306. a) Ilpu x = 9,2; 6) opu x = 13,5;
B) mpu x = 1,5. 315. r) -0,7T u 0,7; nx) —Jéﬁ " v%; e) KopHeli Her.
316. a) Kopmeit mer; 6) -0,3 m 0,3; B) —Jéi—[]_ H JEE; ) KOpPHEH HeT;
10, -3 uf3: @0, —11 u 1. 317.2) 2u 8:6) Tu -1: 8) 6 - J7
16 + 7; r) —2-J6 u —-2+6. 323. a) 1,29; &) 19; B) 42; 1) —1T.
324. a) 9; 6) 28; B) 18; r) 56. 325. a) —12; 6) —45; B) 0; ) 2. 326. a) —-3;

6) 3. 342. a) —0,3; 6) 6,6; B) 6,6; 1) 9. 344. a) 2. §) 2Y-3%X 359 u) 8,2;
Hh—2a 2y+3x

13
27
;1) lg. 367. a) 180: 6) 50; B) 48; ) 283; m) 30; ) 6; xa) 24; 3) 2.6

6) —5; B) 12; r) 36. 365. a) 12; 6) 0,0033; 8) 1

. 1) 3%. 366. a) 9; 6) 0,24;
8

15
368. a) 60: 6) 60; B) 42; r) 32. 369. o) 12; ) 12. 370. o) 6; c) Z]l_?
]
376. o)y 4,5; ) 3.1; =) 0,22; 3) 0,568, 377. 8) 0,27; 1) 3,9. 378, x) 15; 3) 2.
385. a) 130: 6) 7. 389. B) 3c; r) -5y ;) —6x: e) 3y ) —10x-3). 2@ com/materiallnn
394. ) 45; 3) 392, 395. 1) 18; e) 1125; =) 112: a) 675. 396. a) 144; 6) 225;
B) 168; 1) 825. 397, a) 45; 6) 135; B) 504, 412, B nepBrIi IeHE Nepenaern 36
KHHT, BO BTOpoH aeHs — 48 KHHr, a B Tpermii — 60 kaur. 413. a) -2,5;

6) —7,2. 414. 6) 7v2; ®) 3v2: ™ V3: 1) 242, 415. 1) 342; ) 342.
417. B) 6; e) 42—8\1{5. 418, a) 14; 6) &. 419, 1) 6; e) —19; x) 38; 3) 2.

B)

= 0B e
422, B) —— = ) ——~ . 493. n) BB, 2-V8  as o
Jr+2 2Jx + 3y J2 5

434. a) —1; 6) sé. 487. 1) V5+1; 6) 7T - 2. 438. a) 3; 6) 5. 439. a) B4+ 1;
6) V65 — V21. 440. a) J10; 6) J10. 442. 6) fﬂi’%_—"fl 443. 1. 445. a) —2;

6) 2. 446. a) Ja-1+1; 6) 2. 453. B) 0,(846153); r) 0,(037); m) 0,0(571428);
e) —0,3(18); ) 0,7(6): a) 0,2(18). 456. 1) é; 1) 10,22. 458. 6) % n) 40,5.

459, 49, 464, a) TIpu x = O:; &) npu x = 0; B) npu x = 0, wpome x = 1.
469. B) 9,1; 1) 1,08. 470. a) 8,5; 6) T B) L r) 135" 471. a) 45; 6) 0,9;
B) 100; r) 0,04. 474. 1) 3,2; n) 8,1; e) 0,001; x) —64; 3) 0,025. 480. r) —D,Epya;
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G ‘ & . .
e) (1!::, ) %; 3) —%. 483. a) ia‘|yl"1_5; o) Elxz\@; E) G,EI-J%;; r) E(LJJE;

y

n) Bala|V2h; €) 4m*Ba. 486.6) x+\Jxy; v) mn - adm; e) 3a Jab - 2b;

3) 6x 5x2, 487. m) mim ndn; ) 2+ yfy. 4900 w) 2 1) 3}1_.
494, 2. 495. a) x+.xy+y; 6) alm 497. a) J2; o) %
6) ﬁ ) ;ﬁi—fﬁ; r) #‘11 503. ) 2-¥2-V6

6) \“5‘3\52'22”’1? 1 504 Tipw x = 0. 505. a) 10; 6) 5415; B) V3;

r) 3,546. 506. a) —xl; 6) Jab(a - b).

I'nasa 111

510, m) YpuarHeHWe PUBHOCWITRHO KBAJPDATHOMY vptmmemfrm ¥ +x-1=0.

516. a) 0; —1,5; 6) __Jﬁ ‘Jﬁ 8) 0; X 1o l o -L Lo —J3; /3.
2 2’ Crauan c vk.com/material100
1

019. a) 0; 2; 6) -1; 1; B) 0; 2 my 0, 520, a) O; 1; ) —% : l‘."_,
B) ——Jé: J*z; T) —J J.J 521. a) 0; —9: 6) ——Ja l\.fr._‘r B) —2; 2; r) Kopmeit
HET, 522. 2 3, 523, 40 v w 20 m, 524, 12 cwm, 525 = 2,0 u, 826. = 4 ¢,
527. 280 nr. 528, 20 = 15 gofivon; = 50,8 et i = 38,1 cm. ¥rasanue. Obo-
GHATRTE CTOPOHR MPAMOYVTONRHWEA wepes dx w 3x. 530, 3,96; 59, 532, a) 1;

1:13—; a) 0,6; 1; B) 2; 2%; r) 2; 2,5; 1) 0,2; 1; e) —3; 2%:; w) —2; 12; 3) —10;

9, 533. a) —é; l: 0) 3'JE;, 3+@: B) KOpHe#ll HeT; T) 1—; mn —8; 19;
i 2 2 2 9

e) KopHeii Her. 534. a) 0,2; 2; 6) —6; 2,5; B) lg; T) —%; 1—; ) 3 :ILH; 1+;LE;
: .

e) l— 835. a) llpmr x = 5 1w x = 6; 6) npu x=7_;4] H X = T+;E: B) mpH

r=0unpx=3:rVoppux=-1nx=1.536.a)lIpp x =2 1 x = 9; 6) npn
x=0,06ux =2 5837. a) 2; 2%; 6) 0,2; 3; B) —-10; 8; ) —1; 23; o) 3,5; 3,5;

10 - \F mez_; a) 5-0642; 5+542. 538. a) %: 1%; 6) —1;
i

e) —1; 2—; bty ; :i_;
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B) —%; P 6 14 1) —3—-2T; —31 2473 e) —6: 0.8 m) 17; a) —ﬁg; =
1

539. a) -5 3 o 1; 1%; ) Ml Bk B 7S Pl é; n) wopHel HeT; €) —11; 2; &) 45 8;

3) 0,7; 0,9. 540. a) —0,2; 2; 6) -7; 2; B) 3—-3v2; 31 3J2; 1) 4 5: ») 16; 36;

e) —1; EL; 2K) l; 3) —11—; 1. 541. a) 1; 25; 6) —-10; —1; B) —8: 12; 1) l; a5t
15 o 4 3 3

7-J18 T+413.
6 6

m) 20-10v5; 20+10v5; e) xopueit mer. 542. a) —0,2; 1,7; 6)
3 o 5 o A
1? "1-! H‘] _253 ‘:'}'I P} 157
1) —91; 87; ) —59; 53; =) 0; 2; 3) —2; 3. 544. a) ~1; 23; 6) 2; 2%; 7) ;—ﬁ 1;
r) —5; —3. 545. a) », = —0,36, x, = 0,56; 6) x, = —-2,7V8, x, = —0,72;
B) ¥ = —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; 22; 6y —-7; 5 B) 0,2; 1,8;
i

r) kopHeii HeTr; a) 25; e) —9; 3. 550. a) 7; 6) 0,6; 2; B) —%; 2%. 553. a) He

CcyIIecTBYeT; D) He cyIIecTBVeT; B) a — awboe uncao. 554, 7,5. 555. a) v@ -+ v'rﬂ-;

6) 2+3J5. 558. 32 cm. 559. 140 m. 561. 8 cm, 15 cm. 562. 11 u 1}53. |

@dgH ¢ vk.com/material10C
562, 20 e 564, 5 on @ Sow, BE5. 15 tw. 506,26 Do BBT O TH G ommateraltid
48 obescag. o268, 50 obesznas. 569. B gecatuyronsEmre. 570, 9 romanm.

571, 10 wvuacrawros. a¥2. 10 em. 553, 16, 17, 18 mwmom -18, -17, -—-14.

B) 5-+5:51+6; r) 4; 0,5. 543. a) 8 3: 6) 1

574. 06) ji 875. 1. 576. a) 0; 6; 0) —1%; 0. 583. -5; p = 2. 584. 0,5;

g = 6,25, 585, 0,6; b = —43, 586. —2; ¢ = —106. 587. 35. 588. —8,75. 590, —-28.

594. a) 0; --l; 0) _E; 1; ) —6; 0.8; r) —2; —g; o) mpH JdmboM X; €) _1§; é
3 3 3 9 b

595. 9.6 v°. 596. 90 cm. 597. 16 cm 1 30 cm. 599, a) 0: 7: 6) 2,5; m) —2; 0; 2;
r) —2; 2. 602.a)—-3; 2; 6) %; %; B) —20; 5; 1) —_II; ) xopHeii Her; e) 0; 5.
603.2) —1; 5; 6)3; s)1-v5; 1+ V55 r) —1; 1. 606.1; 4. 611. Ilpm
x = 1; HamMeHBIIee 3HaueHHe pabHo 4. 612, Illpu x = —3; HaAHMeHBIDee 3HAUE-
HHe pasHo 1. 614,145 wm. 617. B) :—i(.r +1)x+2); m)—(y—- 1Diy— 15 =

‘ 2
— A= 15% W 2x - Dlx - 3| = (x - 2x - 3). 618. &) 2(x—1];

6) —(3x —2)% B)(4a + 3)% 1) (0,5m — 2)% 619.6) —(m — 2)(m —3) = (2 — m)'x
X (m -~ 3); 1) 3lx — T)x 1 2) =(3x ~1)(x +2); 1) 6 x—i—jl |x—§ —Bx-2)2x-3).

4 .. 5 2a + 1
Sx—1> 0O 3

622. Heapsa., 623. Hampmmep, x° + 3x + 2. 624, a)
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=]

2y +1 1-p x +

4+ b . = i 2 : i
T 1) o2 e) ~ L5+ 626.a)-0,3; -0,93; -0,993; 0) 3;

b+ 3

B) — : T)

T sl .

17315 628.8) —1; 23; 6) 2; 2. 631. 1) 15 1) —27; —1; e) —0,2; =) —0,5; 1;

3) 35 W) 0; 7. 632, a) 12,5 6) 3; 4; ®) 65 1) —1; 3,5 W) 2 135 ©) 05 —8;
1

&) 1; 1,5; 3) 0; 1,5. 633. B) %; ry 13 10; @) —1; 1; e) 1; 2: ) _HZ; 1:

3) —3,5; 5. 634. a) B—v"g; 3+Jg; 6) —6; 5; B) —4%; r} —9; 1; n) wopHed =er;

e) 4. 636. a) 6; b) -3, g; R) KOpHeH HeT; T) 5; 1) —6; 6; ) —4; 4, 637, a) 2;

6) 1; 8) —11; r) 6. 638. a) —3; 6) —13—'; 0;8) 3;7)-3; 3; m) 9; 13; ) lé’ 2%_
= [ =
639. a) 1; 7; o) 1—1.&1; 1+\|"r]Z; B) - :1?; 5+"’IF; r) _:T; 1.
b, -1=45. - 7-8J6 7+3J6
0

4
—1 — 4 : 3 5.
640. 6) — - =2 T 641 a) —VJ2; \V2; 6) -3; 3.

646. a) \Jy; 6) Jy. 648. 2. 649. 60 war/u o 40 w/uw. 650. 12 wm/u w 10 ww /.,
651. 80 pmMm/92 u VO RM;"-?. 652. 80 mm/u. 653. 30 1 ¢ rexrapa. 654. 20 p.
655, 220 arnwir, 656, 7 vemoren, 6567, 12 uwemorer, 658, 6 wm/9 wow 5 ww /v,
6o9. 2.5 mm/u. 660. 2 km/g. 661, 500 r. 662, 60 r. 663, 15 3 mw 10 =,
664, 7 u., 665, 10 wv/u, 666, B0 wwm/u. 668, a) 0,1; 6) 3,5, 66916 6Fomhaterialloo
g}, 1) Ha: 6) wer. 673. a) 2; &) 6; B) 5; ) 1. 678. 2x + y = 6.
679. a) (x — Dy — 1) = 0; 8) (x — y)x + 1) = 0; 8) (x + 2)(x — 1) = O
r) (y + 1My — 2) = 0. 680. a) (x — 3y — 3) = 0; 6) (x + 2Ny + 2) = 0;
B) (y + 20y — 2) = 0; r) (x — 4)(x + 2) = 0. 683. a) (1; 2), (-1; —-2), (2; 1),

(-2; —-1); 6) (2; -1), (2 1) (-2; 1) (-2; -1). 684. l;—a +§b] KM.

1 -1 ZER 3
685. a) 1 6) 4. 686. 3) —; 6) = —3. 5y X 687, a), B), 1), ) — exumE-
4 4x an' 2y
CTEEHHOE pPeIlneHHe; 0), 1) — OecKOHeYHO MHOTO pelneHHi. 689. a), 8) — emun-
CTEEHHOE peIleHHe; B) pemeHnili Her. 690. 1) x + y = 5; %y - 4x = O;

0,6x — 3y = —-1,2; 2) 6y + 3x = 10; 2x + 4y = 9; 0,0y — 0, 256x = 4,8;

3) 2x + 4y = 10; 15 — 3x — 6y. 692. 1) & = 0,5; b = 1,5;
2)E—b=0; 3) k= —1; b — —3. 693. 720 xn. 695. a) (4m — 512 )(Am + 5nd);
6) (0,3 — 3b)0,3a> + 3b); B) (2a + 1)2a + 5); r) B(x + 1NT - 5x).

696. a) mer; 6) ga. 698. a) He umeer pemrennii; 6) ABa pemieHUA; B) OIHO pe-

1, 3"’_'1'“. 2—"”3” . ) T L A =,

3 6) oah E) Sy - 702. a) (2: 1), (5: 2); §) (6; D),
(—4; 5); B) (1; —5), (4; —2); r) (4; 5), (13; —4). 703. a) (10; -T7), (—3; 6);
6) (—=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); =B (-1; 0), (0; -1)% r) (5,25; 3,25).
310 OTBeTh
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705. a) (10; -2), (-2; 10)% 6) (-1,2; -2), (2; 1,2); B) (3; —1); ) (—1;—2),
( -2; —1). 706. a) (1; 4), (0,6; 0,8); 6) (2,5; —0,5), (22 2

9} —); B) (—32; —18),
4 ( 3
(-10; 4); 1) (-1:2), (175 7). 709. (—2; 0), (4; 6). 711 a) (15; 10), (2 -3);

£=:]

:.-u!r\.“

6) (12; —6), (2; 4); B) ( :_,)' : 2% ) (6; 2), (— 1; —-1,5). 7T12. a) nmepece-

% } Ko ‘ ) 6) mepecekaetr ocH B Toukax (—5; 0), (0,5; 0);

l\:r

KaeT B Toukax (6; 4) u

(0; ~5). 715. Tlpn & = ~2; 2. 716, a) nsa; 6) mpu. T17. 8) x, = —3%; X, = 3%;
B) My — —{g: nty — -j 719, 30 . 720. Tarux unces He cymecTever. 721. 25 coop-

THBHBIX KocTioMOB B 65 ryprok. 722, Hempamnesro. 723. 5 km/u. 724, 12 nara-
pyorérmx w 16 aeyxpyOnéeex moser, 723, 7 TATIMeCTHRIX JTO 0K, 726, Jlauawk
HIET 00 CHOPOUTBEY D KM/ 1 exan co cropocre 12 wm/u, 727, 18, 728, 3 cm n
30 cym. 729, Bee rapu 16 kr, Bec ragrean 5 xr. 740, 60 u 60 maucii. 735. Ilpu

a =2 x — moboe uneaol npu a > 2 x = a — 9. 7T36. %/;E npu b <

2;
0;
L

¥

lopu b = 2; gopuesi ver npu b > 2, 7837, a)damanpu a = 0; 0 opr a =
6]3&1:%anaiﬂ;ﬂnpna=ﬂ.73&a]6ﬂ—ﬁ; ) 20 m -20; B) 0 =

r) 0 mu —%. T39. S npr a = 1. 740. 1 upuw a = 1; 1 u

upd a 7 1.
“ Crayad ¢ vk.com/material100
Y41, 2k — 2, 2k + 3. T42. b = 4. 7T43. a) 0; 1; ©6) 0; 6,8; 8) —1,2; 1,2; 1) 0.

747. a) —1; —g; B) —8: Ty B) =¥; 8:0) 1,6; 23 1) —3%; 3: @) —1; 42. 2#2) _1§’
2; 3) ]_Jﬁ; HJ‘?. 748, a) -1,2: 0,2: 6) —42;_13; B) 23; 4 3, —1
3 3 3 11

1) —g;—r, e) —1; 1; &) —2,5; 2,5; 3) opu mwdom x. 753. 10, 11, 12, 13, 14
4 ] 5 ]

mwim —2, -1, 0,1, 2. 754. -2, 0, 2zmu 6, 8, 10. ¥55. Tu 8. 786. 4 e 1@ 10 et
Ta57. 1 CM. 758, 0,25 M. 759. 60 I 40 OHCTOJEI.
760. 0,36 »° wam 0,81 m°. 761. 54 cm u 36 enm. 762. 18 1 17. 763. 13 u 11.

764. a) 242; 342; 6) —643: 443 B) 3-2; 3+2; 1) 5-3V2; 5+3.2.

771, b = 12, Y72, 21 wm -21. T73. ¢ = 3,12, 774. b = = -2, ¢ = (.
775. b = 1, ¢ = —2. 777. 36. T78. 42 uan —42. 781. a) x* 3px + 9¢ = 0;

) x+(p—Dx ~(g—2p+4)=0.782 gx? — (p — 2¢)x + ¢ = 0. 798, a) 11;
13; 6) —14; 5; B) -8; T: r) —b; -1:—15; M) 125 e) wopwedn wer; k) —3; 3; 3) KOpHEH

Her. 803. a) é, 1; 8) 0,4; 0,5. 804, a) 9 - v'?'r" 5—15,

B) KopHeil HeT; 1) 95 n) 0; e) _E’ #) 2 - v‘%, 2+ v'r_E 3) 0; . 806. 10 u.

807. 9 u. B0& 5H0 km/u. 809, 60 mrm/u. 810. 2 rm/u. 811. 5 BM/u.
OTBETHI 311
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812, 3 xm/u. 813, 2,4 rm/yu win 3 km/d9. 814. 3 Em/g. 815. 50 mm/q.
816. 40 gn/g. 817, 4 o 40 mpu. 818, 160 v nam 200 xm. 819, 450 xmM.
820, 18 gm/ /9. 821, 48 EnM/9 man 9 En /9. 822, 60 e 1 80 cm. 823, 10 koc-

THOMOE. 824, 32 onimecoca. 825. 24 gr uw 36 rr. 826. 25 mr mou 12 k.
827. 15 mueit w 10 mueii. 828, 15 goeil 1 10 goedi. 829, 12 4. 830, 25 w u 20 .
831. 15 mua u 10 MuH.

Maasa TV
853. Vraganue. CpagEuTe KBAAPATRL JIEBOH W NPABOI uaCTel HEPABEHCTRA,
856. Komns. 857. 31_‘; 858. a) 5‘7*’:; 6) 1. 859. a) 1; 5; 6) 0,3; 2. 879. %; 22: 0.
880. a) —-1; 1; 8 2; B —-6; 3; r) —1; 5. 895. 6 = 6 om. BI96. %
902. a) Orpesor CB; ©) orpesow AD. 906. 6) A N B = B; A Ul B = A,
909. —3; % 910. 12 L m 10 m. 922, a) —9; 6) 16; B) 31; ) 7. 924, a) (5; 8);
6) [4; 4] B) (T; +0); 1) (-°0; 6). 928. a) L; 6) —zil. 930. 40 wm/u;

f 935. a) (5; +o0); O) (4; +f;}; B) (_:; =1} r) (—=e; 3]

45 rm/u. 931.

B 05 0,15) @) |5 400 )i #) (005 ~0,28) @) (-o9; O w) (B oo

CrayaH ¢ vk.com/material100

k) (0; tea); a) (18; 129); m) (75 1oc). 936, a) (295 8,5); 6) [ 0,65 109); B) (4; +20);

r)y (7,5; +o0); n) (1%; +o¢); e) (1,8; +o0) =) (—OG: %J 3) (-o0; 24}
m) (=205 12); k) {0; +oo) m) [-30; +o0); m) [-20; +o0). 939, a) (-o; 0,4);

6) (-°0; -0,4); B) [-5; +2); 1) E +¢ﬂ): n) (-1,4; +0); e) (—oo; -1];

®) {(—oe; 12,6]; 3) [-13; +oc). 940, a) (—oco; 1); 6) (—oo; 2); B) [6; +o00);

r) (— o0 - ); o) (—=; 0) e) (—o=; 9); ) (—13; +o0); 3) (27;: +W)- 941. a) Ilpu
4

x> %; D) opu ¥ > T; B) mpu ¢ < —22. 942, a) Ilpw a < 2,5; 0) npu p = 3

943. a) (“':’Gi —g 6) (9; +°°); B) (—°°; —8,1]; r) (—°°; 0,8]; A) (—m; 1

)
2 );

e) (—oo; 22,5); =) (—oo; 2] 944, 6) [0; +o0); B) (1; +99); r) |:2.‘_]..‘ + 00

e | 2O

m (-0 4,7 e) [4,8; +o0). 945. a) (6; +oe); 6) (0; +o0); B) (—00; —5];
r} (-3: e0), 946, a) (o3 2); 6) (25 too); B) (L4 120) 1) (—:.:-:_:; 12_.')
5

947. a'-'(—”“: 14%); 6) ( 18; -+-m); B) (—00; 14]; 1) (-17; +). 948. a) (2,5; +o0);
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6) (—o°; 6); B) [0; +20); 1) (3; +0); @) (—4; +0); e) ( ©93 %) ) (_ e 1?}5

5 oV B l. . L. i . i 3 o . [ 0 b
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a = 7, 6) mpr & = 3. 956. a) x — nwboe umcao; 6), B), I') pelleHHH HeT.
958. a) IIpu x = 2; 6) npn aa:_%: B) upu az —é; ) npr a = 1,43 n) npwm
x = 0,2; e) mpu x = 6. 959, a) (—=c; —8) U (-8; 0,5]. 960. a) 3; 6) 24. 961. a) 1;
2; 3; 4; 6) 1; 2. 962. (-o0; —5,2). 963. (1%; 4) U (4: +00). 964. Memzpme 2 cm.
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0969, 3. 970. a) 1; 4; 6) 0; 1. 972. 12 rm/g. 976. a) (6; +o0); 6) (xavey elpom/material100
B) (D; 3%); r) pemenmii Her. 977, a) (0,8; +22); 6) [2; 4]; B) (]5-, %) r) (0,1; 0,2).
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r) [1,5; +oo). 982. a) (—oc; 1; 6) B +cx:|); B) [3; 6 r) [-1; 1,5].

983. a) [2,5; 11) J (11; 1o0); 6) [0,5: 2) U (2: +00), 984, a) (3: 1o0):;
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KBHIPETRT JTEROH 1T TPAROT wacTel HepareseTtra, 1011, Vrazawwe, Bocnmonkayit-
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1039, a) (—oo; —60); 6) (4,8; +o°); B) (0,56; +°°); r) (—m;%]; ) (=05 =1¥
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a = -T.1046. 2) Ipu b < 0: 6) npu b < ~4; B) upu b = ~3; r) upn b < U 2
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i}

0By 35V 08 Hpn A S a5 B mpad Bl 15, 1055 a}( _‘.)
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. 4
60 kM /4, HO He Gogee 90 KM/ 4.
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1068, a) 0 @ —4; 6) —1. 1069. a) —2; 6)-14; B) me cvmecrsyer. 1071. a), §),
A) — Bce YHCIA; B) BCce WHCHA, KpoMe 5; T) Bce uncina, Kpome —1 m 4;

¢) Bce uHcaa, Ooasme wam paBAsie 5. 1076. a) 36 wm; 6) = 490 m/c.
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B) {(—o0; —4] U [4; +=), HanmeHrpiee sHadeHEHe (), HAHOOMBIIETO HET, MHOMKECTEO
suauermi [0; +00), 1094, a) j— 6) 5. 1096, a) x = <4: —8: 6) x = —&: Ts 5) & = —i— . 3;
ry x =1 1% 11020 Hyaw varnuE: —8; —3: 4 8. a) [-10: —8), (—3: 4), (8: 10]:
6) |-56; 0], [6; 10]. 1106. a) 15; 6) -6 = 3%; B) —2; 1) HyIeil HerT.
1109. a) llepeceraroTeca B Tourkax (—2; 1) m (1; 2); 8) He nDepeceRaloTCHd.
1112, -0,36. 1119. 2), 4). 1121. a) 1, II, II1; &) I, II, IV; ) I m II. 1123, a) O;
6: 6) =6 ; VB B) —8.5: 0; r) xopueit ner. 1126, 1), 2), 3). 1035, (15; o),
1145. y — 10x, 10 = x = 5. 1147. Her; ga, 8 rouxe (0; 1); I u II. 1150. a) -3, 5;
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1160. a) a = 2; 8) a < 2; B) @ = 2. 1171. a) (-1; 1), (1; —1); &) (1; 2),
{(—d: =1}

'nasa VI
27, _3g. 1. o 1. L 1., 8. ;
1178. 1) 25 2) 89 ¢) -5 1185.8) 5 6) —=i B) 15 1) 5 4) 6
2.2 M A "
¢) 125. 1188. 5) L=@P. 1y 28/ -8w-2 yi49 o 1. g _ath
ab xy ab FH(b-a

1190. a) (2: +90): 6) (—00: 2). 1191. TIpu n — 1 u n — 49. 1194. ﬁ]"i??aﬁf5%‘5?6”"'""“3{5“"3'"‘"E'

e) 0,001. 1199. a) 64; 6) %; ) 8 r) 4. 1201. a) 1; 6) 27; 1) 1000; r) 2_‘]
n) 2; e) 1; x) 81; 3) 15 625. 1202. a) 5; 6) 1; B) % r) 144; 1) %; &) %
1203. a) b; 0) % 1206, a) x % 6) x”; B) 2 "7y r) x* " 1208, a) —1; 6) 6.
1209. a) 0,224; 6) 125. 1213. a) éx"yT; 6) 8lab’; =) 15x%; 1) %p*"g”‘.
1214. a) ,—;xy“; 6) T—Sa'*h"; B) 5p% ) 2x %Y, 1215, a) dx; 6) 3b; r) 4a'bic;
r) %x %%, 1216. a) 27x%; 6) 20a°b%; B) 4a "b'% 1) %;x e 121 = 1;

1218, ~4; 2. 1219, &) (-29; 0); 6) (05 +2). 1220. —. 1228. a) 4,55 - 10%;

6) 2,288 - 10°. 1231. 1,404 - 10° kr. 1237. 1. 1238. llpu m = 18. 1239. -3,
-2, -1. 1247. a) a = 51, b = 256. 1248. a) x2, xp x0 X% x5

0) ,r,f, Xp - ,rf]’, Xy rﬁf. 1249, a) OGmux Touer Her; D) ARe TOUYKH; B) UeThHIDE

TOUKH; T) ogHa Touka. 1250. a) Oaun; 6) aBa; B) OHH; T) He HMEeeT KOpHEli.
3 3
1251, a) —1600; 6) —0,08; =) —1000; r) 11; ) 7; e) 5. 1253, a) ~ ¥,

Ay

OTBeTh 315



i 2 2 _ A2 1
6) ¥ . g T o) X 1254.a8) ——

2 (m -nYy .r"yz xzy—é—xyz
6) @'?. 1262. a) 3"; 6) 27". 1264. n = 6. 1266. a) 2,38 + 107; 6) 1,62 - 107;
B) 3-10° r) 8 - 10'7,

; 8) —(a — b). 1260. a) 2

;‘};L];’I'IH NOBLINIeHHOHN TPRYJIHOCTH

2 2 V
1271, a) x“+ax+a . 6 2a+1

x +a 4d° 1 2d° 1 a

p = —2. 1274 % 1275. Lludpoir 2. 1276. x = 1, y = 2. 1278. ;_(—;u J5),

L1272, x =2, y=1,2 = 3 u = -1,

;—(51&"11. 1279. 12, 18, 24, 27, 36, 45, 48. 1280. ., Veasauwue,

o | en

2
2’ 37 B

[

JokamuTe, uTo cymMMa aTHX apobeii 6onsme 1, HO MeHsme 3, T. €. paBHa 2.

1281, -7, -6, -3,2,4,9,12,13, 1282, 0, 2, 4, 1283, (" — x + 1}x" — x + 1) =
4 fean]
b [xz - xw’lg-i- 1]. 1284, (%) ; TOe p W ¢ — HOedsle dHcaa, npudem p = (0,

g = 0, |p| = 1, 1(;[ # 1. 1286. x = 385, y = 34w x = 13, y = 10. 1288, ¥Vra-
dadue. Bossegure obe 4acTd ypasHeHMA [:x +yx|l'r§.][:x —yu‘E] =18 A0 cTelEHL

(n € N). 1289, llpu m = —6. 1290. x, = a — 1, x, = a + 15VFOF VBCafpatenallol
a= %{T-.l-u"ﬁ]. 1292, p = —16 wanu p = 16. 1293, IIpu a = 2. 1296. 160 xm.

1297, 10 nt. 1298, 60 4. 1299, 10 gm. 1300, 72 mxm. 1301, 4.5 9 o 3,6 =,

1302. B 1,2 pasa. 1303. 3a 12 v u 15 9. 1304. 3a 28 o u 21 u. 1305. 41.

1306. x, = 18, x, = 12, x3= 15, x,= 10 wm x;, = -12, x, = —-18, x; = —-10,

x, = —15. 1307. Yepez 2 u. 1318. 10 rouer. 1324. a) (2; —1). 1325. a) (1; 3),

8 1Y ) 1 ’z_l‘}[\F_ ) TR _

(3.45} ) (19; 8), (.2, E]' 1326, a) |x\E! IEJ' 3 IEJ, (-2; -2); 0) (2; 4),

(-1; —14). 1327. a) (-1; -2), (vléi%?] ﬁ)[?z—; n) (5 1). 1828, (-1; 2), (2; —1),

F1+V3-1-43), (-1-3: -144B). 1330. a) (2; 1), (-2; —1), (-2; 3), (2; —3);

B) (15 1), (—=1; —1), 1331, 15 ww/v w 30 wm/ v, 1332, 6 ven,, 5 u, 1333, 21 n
H 25 o, Tra u 6 ra. 1334, 40 pwan 60 oucroncii. 1335, 10%. 1337. Owono
41%: . 1338. 15 mua. 1339, 6 v 12 4. 1340. 90 gm/g u 60 mm/dg.
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Munmiox Hopa I'puropseena
Hemxos KoacranTna HMeanoBu4
Cyropora Crermana Bopweorra

Kad . /material10
MATEMATHEA CxauaH ¢ vk.com/material100

AJI'EBPA

8 maacce
Bazosuiii ypoBeHs

YyebHHK
IlenTp MaTeMATHEWN

Orpercreernsiil 3a suinyex I1. A, 3yfxosa
Peparrop IT. A. Syfkosa
HynosecTreEHRIH pegarTop TU B. Najwwosa
Houmnremrepaaa rpadmka M. A, Taxazosoil
Texunaeckuid pegartop M. H. Pewremnuicosa
Homoeiorepuaa séperra O, C. Heanosai, O, B, Cupomunoi
Roppenrop O, H., Jdeonosa

IToagmucano B mewars 10.10.2022. dopmar T0 = 80/16.
Il'appurypa Illkonsaan. ¥u.-mag. a. 14,24, Ven. mew. n. 23,4.
Tupan: aK3. 3akas N

Axnuonepuoe obmecteo « Hopareawerso «Ilpocpemennes.

Poccuiickan Penepanua, 127473, r. Mockea, vin. Kpacuonponerapekasn, a. 16,
cTp. 3, oTaxk 4, nomemenne 1.

Ampec saeKTpoHHOH nModThl «[opadei THHAN» vopros@prosv.ru.



