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OT aBTopos

Hoporue nocsmaxTaccHnxn!

B atom yeebHoM rogy Bei npogekuTe usydenue amreGper. Hageemesn, uto
BblI YCIICJIH TIOMIOCHTD 3Ty BAKHYIO M KPACHBYIO HAYKY, d 3HAYHT, ¢ HHTEpeconm By
feTe OBAAACBATD HOBBIMI 3HAHMAME, H 3TOMY OVAeT CHOCOGCTBOBATL Y4eGHUK,
KOTOPBLIHA Bbl ACPKHTE B PYXKax.

O3HAKOMBTECE, MOXATYHCTA, C €r¢ CTPYKTYPOIL.

YueGHHK pasgeq€H Ha TPU MIABBI, KAKJAAN M3 KOTOPBIX COCTOMT M3 Oapa-
rpador. B maparpacgax uanoxen teoperudeckuii Matepuan. Kupusim mpudg-
TOM HATEUATAHBL TEKCThl ONPEJEICHHN, TeOPeM, MaTEeMATHYECKHME TePMHHEL
Kypcugom naneyaTaHb! OTACABHBIC CHOBA MIH NPEATOKCHAA, BAKHBIE A II0-
HMMAHUA TEKCTA.

OBpIuHO MATOKEHIE TEOPETHYCCKOTO MATEPHATA 3ABE PIIACTCH TIPHMEPa-
MU PEIICHUA 33]a4. DTH 3A0MCH MOKHO PACCMATPUBATL KAK OHMH U3 BO3MOMX-
HBIX 00PA3NOB OOPMICHHS PEIICHHA.

K kaxgomy maparpadgy nogobpassl 3ajadn 1A CaMOCTOATEILHOTO pele-
HHA, ¥ KOTOPBIM MBI COBETYEM HPHCTYHATL JIMIIE HOCIC YCBOEHHS TEOPETHYE-
cxoro MaTepuuia. Cpeay 3aJaHMi €CTh XKaK MPOCTBIC U CPEAHME TI0 CTOKHOCTH
VIIPAKHEHHA, TAK U TPYAHLIC 3aAa4i (0COOCHHO TE, KOTOPEIC 0003HAYECHEI 3BE3-
noukoit). CROM 3HAHMA MOKHO IPOBEPHUTE, PEIIAA 3aJA9H B TECTOBOH (opme ua
pyopuku «IlposepsTe ceGsi».

Kaxapiit maparpad sasepmaer ocobas py6pHKa, KOTOPYK) Mbl HA3BAIH
«YUMMCA AETATh HECTAHAAPTHEIE mard». B neii C()ﬁpa}rbl 3anadu, A8 penreHus
KOTOPBIX HYKHBI HE CICHHANLHLIC 3HAHWA IO anreﬁpe, 4 AHHIb a,qpthII‘fl
€MBICH, U3OOPETATEABHOCTE ¥ cMekanka. OHN NOMOFYT BAM HAYYHTHLCS OPHUHE-
MAThH HEOKWJAHHBIC H HECTAHAAPTHRIC PENIEHMA HE TOMLKO B MATEMATHKE, HO
U B KM3HH.

Ecan nocae BeINOJHEHAA AOMALIHUX 33JAHUH OCTAHETCH cBOCOAHOE Bpe-
MA B Bbl 3AXOTHTC Y3HATh OOJbHIE, TO PEKOMEHAYEM OBpaTHThCR K pybpuke
«Korga caenaner ypoxu». Marepuan, H310KeHHbI B Hell, Henpoctoii. Ho Tem
MHTEPECHEE HCMBITATH CBOM CHUIbI!

Hepaaiire! JKenaem ycnexal



YcnoBHble 0603HaYeHUA
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IIpocTpie 3aga4un

0 X\

3a/lauy CPEJHETO YPOBHA CIOKHOCTH

CoKHBIC 3aa4911

3agaun BRICOKOM CJIOKHOCTH

3azaun, KOTOPLIC MOXKHO PEIIATh ¢ MOMOILIO KOMITBIOTEPA
B OxoHUAHNE JOKA3ATENBCTBA TCOPEMBI, PEIICHUS 3a1a4H
340

3a1aHusA, PCKOMEHAYEMBIE V1A JOMAIIHEH paboTol

310 3aganusa, peKOMEHJyeMbIE JIJIs1 YCTHOH paboThl



naga 1. PauMoHaNlbHbl€ BblpaxKeHusa

B 3TO# rnase Bbl NO3HAKOMMUTECH C APOGAMU, YUCIUTENL U 3HA-
MeHaTeNb KOTOPbLIX — BbIPaXKEHUS C NepeMeHHbIMU; HayuyuTech CKna-
[blBaTh, BLIYUTATL, YMHOXaTk U AENUTL Takue Apo6U; NO3HAKOMUTECH
C YpaBHEHUAMM, COCTaB/IEHHbLIMKU C MOMOLLbIO 3TUX APOGe.

Bbl y3HaeTe, ¢ NOMOLILIO KaKUX MPaBui MOXHO 3aMEeHUTh faH-
HOe ypaBHeHue Gonee NpocTLIM.

Bbl pacluMpuTe cBOM NpeAcTaBleHNUs O NMOHATUM «CTemeHb», Ha-
yYuTeCh BO3BOAMTL YUCNA B CTEMEHL C LENbIM OTPULIATENLHLIM MoKa-
3atenem.

Bbl HayyuTech CTPOUTH MaTeMaTUyecKue MOAEenu NpoLeccos,
B KOTOpbLIX YBENMYEHUE (YMEHbLUEHWE) OOHOM BENUUYMHBI B HECKONLKO
pa3 NpUBOAMT K YMEHbLUEHWIO (YBENUYEHUIO) APYroM BEeNUYUHBLI B TO
e KONM4ecTso pas.

1. PaunoHanbHble apobu

Iepex nmayuenneM aToro maparpadga pekoMeHAyeM NOBTOPHTL COgep-
skanue m. 1 ma c. 228 »n o. 6 ma c. 230.

B xypce amre6per 7 Kracca GbUIM PACCMOTPEHDI LICABIE BLIPAKCHHSA, TO
€CTh BBIPAKCHHA, KOTOPLIC COCTABACHBI M3 YHCEA M IICPEMCHHBIX ¢ NOMOIILIO
JACHCTBUI CAOKCHHA, BBIMMTAHUA, YMHOKCHHS U JICJICHUA HA OTIWYHOC OT HYJIA

YHCTO.

1

a+b ; ;
, m? + 2m + n?, Ex—ri,

=

Bor HPI/IMCpLI IICALIX Bblpa}KCHIiﬁZ X -y,

+§,:r:5,y. 7.

LN

B 8 kiacce mbl PACcCMOTPHM ﬂpﬂﬁﬂlﬂ.e BbBIPDAKCHHA.
,Hp(JGHLI('_‘ BprEL)KCHMH OTAHYIAIOTCH OT LEJBIX TEM, 4YTO OHH coaep.';ucam

denernue na GbipadcerHie ¢ nepemMenbimMi.
a

IMpusexaém npumMeps! APOOHBIX BLIPAKEHUI: 2X + %, (x—1): (x+y), %, %
d

]_ICJ"I]JIC H AP()ﬁHbIC Bblpa}KCHHH HA3BIBAKOT PauﬂﬂHa}IbH]ﬂMﬂ BHPRX(E'
HHAMH.

Ecin B PE%LIHUHM].}H[]M Bblpa}KCHPIH 3dMCHHTD HCPCMCHHLIC YHUCJAAMM, TO
MOAYINM 4UCI0BO¢ Boipaxkenne. OAHAKO aMa 3aMEHA BO3MONCHA MOALKO
mozoa, Koeda ona ne nPUBOJUM K OeaeHuIo Ha Hyib.
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a+2

HHHPHMCP, BBIDpAKCHHUC 2+ npu a =1 ue umeer CMBICJA, TO €CCTh

YHUCITOBOIO 3HAUYCHHA 3TOroO BRIDAMKCHMA IIPU a=1 ue C}’HJ,CCTB}’CT. l__[pPI BCCX
APYTUX 3HAYCHHAX € 2TO BBIDAMKCHHE HMCCT CMbICI.

OnpepeneHue  VE—
JonycTMMBbIMM 3HAYEHUSAMH NEepeMeHHbIX, BXOAALWMX B pa-
UMOHaNbHOEe BblpaMeHue, Ha3bIBAOT BCE 3HAYEeHUS nepe-
MEHHbIX, MPU KOTOPbIX 3TO Bbipa}eHue UMeeT CMbICI.

Hanpumep, B paCCMOTPEHHOM BBIIIE BLIPAMKCHHH JOINYCTUMBIMN 3HAYC-
HUAMM [IEPEMEHHON @ ABIAIOTCSA BCe Yucaa, kpome 1.

JomycTUMBIMH 3HAYEHUAMHM I[IE€PEMEHHDIX, BXOJSLINX B LIEI0€ BBLIPAKE-
HUE, ABLIIOTCH BCE UHCIA,

OTaeabHbIM BHIOM PAlMOHAILHOTO BBIPAKCHUS ABIACTCH PAHOHATD-
Hag Apobb. ITo ApobL, YMCAUTENL U 3HAMCHATE/IbL KOTOPOH — MHOTOWIEHBI .
Tak, pannoHanbHbIC BLIPaKEHUH

x 2 -2y 12 a+b
7' x+y T a’ b
ABMAIOTCH HIPUMEPAMH PALIMOHAILHBIX JPOOCIL.

OTMeTHM, 9TO PALMOHAILHAS APO0b MOKET ObITh KAK I[C/JIbIM BhIPAKCHU-
€M, TaK U JPOOHLIM.

3HAMECHATENb PAIMOHANLHON Apo61u HE MOXKET OLITh HYI€BBIM MHOrOWIe-
HOM, TO €CTh MHOTOWICHOM, TOXACCTBEHHO PABHBLIM HYJIK.

JomycTUMBIMH  3HAYCHUSAMY [I€PEMEHHDBIX, BXOJSIMHMX B PAlHOHAILHYIO
JPOBL, ABAAIOTCS BCE TC 3HAUCHUS MEPEMEHHDIX, TIPU KOTOPLIX 3HAYCHUE 3HAME-
HaTexs APodu He PABHO HYJIO.

Cxema Ha pucyHke 1 WUNIOCTPUPYET CBA3L MEMKAY MOHATHUAMH, KOTOPbIC

paccMaTpUBAIOTCS B 3TOM Haparpadge.
Mpumep. Haiigure gonycTumMbie 3HAYCHUA MEPEMCHHOM, BXOASAMICH B BbI-

UKCHHE l+ 3
P ¥ x-=-5

1
PeweHune. ﬂp()ﬁb ; HMCCT CMBICT ITPH BCCX 3HAYCHHHAX X, KpoMc X = U.

da ,ﬂ.p(]ﬁb HUMCCT CMBICT IIPH BCCX 3HAYCHHAX X, KpoMmc x=0D5.

CreoBaTebHO, HCKOMBIMHU JOINYCTHMbBIMM 3HAYCHUSMU HECPECMCHHON AB-
JSIOTCA BCE YMcIa, oTarnYHbie oT 0 1 b, <«

! Hanomuns, 9To 4ieia 1 OJHOWIEHBI CHUTAIOT OTACILHBIMYE BHAAMU MHOTOMWIC-
Hos (cm. 1. 6 Ha ¢. 230).



Puc. 1

PauuoHanbHbIEe BEbipaeHus

Uensie
BhIpaMeHuUs

Opo6Hble
BblpaeHus

PaunoHanbHbie
apobu

1. Yem oTnm4aloTcs APoBHbIE BbipaXeHUs OT Lesbix?

2. Kak BMecTe Ha3blBalOT Lefble U ApobHble BblpaxeHua?

3. Kakue 3HayeHUsi nepeMeHHbIX Ha3blBaloT AONYCTUMbIMU?

4. Kakme fpobu Ha3blBalOT pauuoHanbHbIMK?

5. OTaenbHbIM BUAOM KakKMX BbIpaXeHUN aBNAOTCS paumoHanbHble apobu?

6. Kakol MHOrouneH He MOXeT OblTb 3HaMeHaTenem pauuvoOHanbHOMU
apobu?

p
I ) YnpamHeHus
o
2 2 g 9 r _
: Kakue u3a Belpazkenni ?’i, 5i+£, L, Ba—b—, £ 61+15, s 2,
4b37 4 77 bn+1 et 2t x+2
2 -
1 m*n®, (y—4 )?E . ; Lk
6 : Y 18
1) neapiMp BoIpaKeHHAME; 2) APOOHBIMU BBIPAXKCHHUAME; 3) PALHMOHAIL-
HBIMH JpOGAMU?
Lo
2. Yemy paBHO 3HAUCHHE ApodHu E—i;$,ccnu:
1) ¢ =-3; 2)c=0?
o 2m-n
3. Haiigure 3HaYCHNC BBIPAKCHUA ——————, CCJIHE
am + 2n
1)m=-1,n=1; 2Ym=4, n=-b.
4. YeMy paBHO 3HAYCHMUE BBLIPAKCHU:
2_1 x+3 y .
Ij ¢ npu a = —4; 2 - npux=-5, y==67
) a->5 P ) y x+2 P y
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10.

11.

12.

13.

Hai/‘l,ﬂ,ﬂTC AONVCTHMBIC 3HAUCHMA HCpCMCHH()ﬁ, BX(},ELHI.LICﬁ B Bblpa}l{CHl‘ICZ

1) 2x — 5; 4) r;‘:’; 7) ﬁ; 10) %_J‘h)

) 2, 5) fjg 8) 11y
V% Omr Vet Daeew
l_.[pH KAdEHMX JHAYCHMAX HCPCMCHH()I.;[ HMEeeT CMBICIT BprEL}KQHHC:

1) % 3) y::’—__lq’ 5) _r18+xl—l;

2) i—:g H =6 %

SanUIINTeC PAlHOHAILHYIO JIPO0L, KOTOpad COACPKUT IICPEMCHHYIO X
M MMCET CMBICJI IIPH BCEX 3HAUCHUAX X, KPOME:

1= 2)x=-1; Nx=0ux=4.

3anumMTe PALMOHAILHYIO ,E.l,‘p(}ﬁb, COJICPKAIYIO TIEPEMEHHYIO Y, AOIYCTH-
MBIMHU 3HAYEHHAMHU KOTOPOH SBISIOTCS:

1) Bce uncna, Kpome 5; 3) Bce uncna, kpome 3, =3 u 6;

2) Bce uncna, kpome —2 u 0; 4) Bce umcia.

ABTOMOGMIB ITPOEXAT IO MIOCCE @ KM €O CKOPOCTBIO 75 KM/4 M 110 rpyH-
ToBOI gopore b kM co ckopoctbio 40 kv /4. 3a Kakoe BpeMsi aBTOMOOIIDL
npoexan ech nyTh? CoCTABLTE BRIPAKCHHUEC M HAHJUTE €ro 3HAYCHUC NPH
a =150, b = 20.

YaeHuk Kynuia pydku mo 58 p., salulaTuB 3a HUX M p., ¥ no 45 p., 3amma-
TUB 332 HUX 11 p. CKOAbKO pyuek Kynmuia yueHHK? CoCTaBbTe BhIPAKCHUE W
HalguTe ero 3HadeHue npu m = 174, n = 180.

JlokaknTe, 4To NpH BCEX JONYCTHMBIX 3HAYCHHAX NCPCMCHHOH X 3HAUe-
HHEe Jpoou:

x? +1
6x —9— x?2
JoKaKuTe, 9TO NpH BCEX JAONYCTHMBIX 3HAYCHHAX NCPEMEHHOH X 3HAYC-
Hue gpobu:

1
1) — HOJIOKUTEIBLHOE; 2) OTPHLATENLHOE.
x

—x? on X2 +4x +4
1) ——— nenonoxunrenpHoE; 2) ————— HeEOTpHUATEIBLHOC.
X +5 x° =2x+1
HasecTtHo, uto bx — 15y = 1. Haliaure 3HAYECHUE BLIPAKECHUA:
18y — 6x
1) x - 3y, 8) —4 2%,
= 9
8 1
2) ———; )
2x - 6y x- = 6xy + 9y



14. Hasecrtno, uro 4a + 8b = 10. Haiigure snauenue BBLIPAKCHUSL:

9 9
1)2b+a 2) f f?b; 3) : E:‘fl—b:b‘}b
SN
15. Haiigure obnacts onpejeacHus QyHKIIMH:
1 c 1
Hy=—5 2) y= -
4 - i A - l
_r x
16.  IIpu KakmX 3HAUCHUSIX IE€PEMCHHON UMEET CMBIC BBIPAKCHUE!
& 10
1 : 2) ——¢
] = 2) —
X -= 2+ —
X X

| ToToBMMCH K MU3YYEHUIO
HOBOW TeMbl

17. CoxparuTte Apodh:

5 . o B 30
1) 1 2) B 3) & 4) yre
18. IIpusegure gpodL:
1) ; K 3HaMeHaremo 14; 2) % K 3HaMeHareno 60,
19. [IlIpeacraBbTe B BUAC CTEICHU ¢ OCHOBAHUEM ¢ BBIPAKCHME!
1) a’a® 2) (a®)% 3) a° : a¥ 4) (a®)* : (a®)s.
20. Pasnoxure HA MHOMKHUTEIN:
1) 6a — 15b; 5) ab + a%
2) 2a + ab; 6) 12m*n — 4mn;
3) Tam + 7bn; 7) 227 — 4% + 10x%;
4) 42 — 12xy; 8) 10a°b? — 15a%h + 25ab’.
21. IlpexacTtaBbTe B BUAC NPOH3BEACHUS BhIPAMKCHUC!
1) ab — ac + bd - cd. 3) a®+a’+2a*+ 2;
2) 3m + 3n — mx — nx; 4) 8a*b — 2a* — 4b* + b.
22. [IlpexactraBbre TPEXWIEH B BUJE KBAAPATA ABYWICHA:
1) @ - 8a + 16; 3) 40xy + 16x° + 2517
2) 9x% + 6x + 1; 4) a® — 4a*b + 4b°.
23. Pasznoxure HA MHOMKHUTEIHU:
1) x2-09; 4) a’h? - 81; 7 -&
2) 25 — 4y% 5) 100m5 — 1; 8) a’ + 8;
3) 36m? — 49n%; 6) a' — b 9) 27m® — n'.
24. PasnoxuTe Ha MHOMKHTEIHN:
1) 7a® - 7; 3) 22 — 2xy*; 5) x — 4y + a2 — 16y%
2) 3b* — 3b; 4) -8a® + 8a® — 2a; 6) ab®— ab* — b°® + b*.



5. KH.K()C H3 paBL‘HCTB ABMACTCA TOAICCTBOMI
1) 322 — 36ay + 10852 = 3(x — 6y)%
2) 4m® — 500n° = 4(m — bn)(m? — bmn + 25n?)?

IMoBTOpuTE comepixkanue m. 2 Ha c. 228,

[ Yuumcsa genatb \

HeCcTaHAapTHbIe Luaru

26. Jawuw! asa umcna: a =44..4 , b =33...3. Moxuo 1 HoJ06PATE TAKHE 17
—_— —_

m mmhp n unthp
U ¥, YTOOLL:

1) uucno a 6u110 geaurenem uucna b;
2) uucno b 6puUTO AEAUTENEM YUCTA @7

§ 2. OcCHOBHO€ CBOMCTBO paluoHanbLHOM Apo6u

Paseuctso 3a — 1 + 2a + b = ba + 4 asagercs TOXKICCTBOM, TAK KAK OHO
BBITIOJIHACTCH IIPHU MIOOLIX 3HAYCHUAX A.
3a-1+2a+5 bHa+4

a+1 T oa+l

Pasencreo TAKMKC CCTCCTBCHHO CYHTATL TOMKIC-

crsoMm. Ho oHo BeIMOMHSETCH HE HpH MOOLIX 3HAYCHUAX (. lefi a=-1 PElLl,Ir'i(]'
HAJILHBIC ,11)()6]/1, BXOAAIME B JaHHOE I_)HBCHCTB(), HC UMCHIT CMBICJIA.

Yrounum HpHHHTbIC B 7 Knacce (}HpC,-‘_'I,CIICHH(_‘ TOXRICCTBCHHO paBHle BhbI-
pa}K(_‘HPIl:;I 154 ()HPC,HCJ'IGHHC TOXJICCTBA.

@ Onpepenenne N

Bblpa)eHus, COOTBETCTEBYIOLME 3HAYEHHA KOTOPbIX paBHbI
npu Mo6bIX JONYCTUMbIX 3HAYEHUAX BXOAALMUX B HUX Nepe-
MEHHbIX, Ha3bIBalOT TOXAECTBEHHO paBHbIMM.

&8 onpepenenne N
PaBeHCTBO, KOTOpOe BbIMOAHAETCA NPHU N06bIX AONYCTUMbIX
3HaAYeHUAX BXOASALIMX B HEro nepeMeHHbIX, Ha3bIBalOT TOX-
AECTBOM.

a —_—
H}AHPI/II\'I CP - P ABCHCTBO

=1 asasercs TOHACCTBOM, TAK KaK OHO BbI-

IIOJIHACTCH l'll'_)PI BCEX JI,UH)’CT[/IMI;:IX JHAUCHHUAX d, TO CCTh HPI/I BCEX . Kp(}MC
a=2.
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B 7 xinacce paccMaTpMBATHCh TOXICCTBEHHBIC NPeOOPA30OBAHMA LIEJBIX
BeipaxkeHuil. Teneps paccMOTPUM TOXKIECTBCHHBIC MPEOOPABOBAHMS APOOHBIX
BBIPAKCHHH.

Kak BBl 3HAa€TEC, OCHOBHOE CBOHCTBO OTHONICHHS BBIPAKACTCA CACTYIOMINM
PABEHCTBOM:

a am "

7 = T e a, bum— HEKOTOPbIC YMCAd, TPUYCM b0um=0.

Pa]_lH()HaJ'leLIC ,Elpl]ﬁld ()6J'la,£li:II()T CB()ﬁCTB()M, AHATOTHYHBIM OCHOBHOMY
CB[]]:-‘.ICTB}’ OTHOHIICHHMA.

() Ecnu yucautenb M 3HaMeHaTenb PaLMOHANbHON APOGU YMHOMUTL Ha
OAAVIH M TOT }Ke HeHy/NIeBOoi MHOrOYNEH, TO NONYYUM ApPOo6b, TOXKAECTBEH-
HO paBHYIO AaHHOM.

9TO CBOMCTBO HA3BIBAIOT OCHOBHEBIM CBOHCTBOM pPAalHOHAIBHON ApoGH
M 3allUCBIBAIOT:

A A.-C 2
B-B.C e A, B u C — mHOrounenst, npuuém Maorowienot B u C
HCHYJICBBIC. =
B cOOTBETCTBUHM € 3THM CBOIICTBOM BBIPAJKCHHE B MOKHO 3aMCHHTD
. A
TOXIECTBEHHO PABHOM eMy Ipo6bIo B Takoe TOXKAECTBEHHOE IPe0OpPa30BaHNe
HA3BIBAIOT COKpameHneM Apo6u Ha MHOXKHUTEIDL C.
2 B 9
y 6a’bh? 3x + 15y y? +dy+4
Mpumep 1. Coxparture apodn: 1) =i %) =53) F—— :
24a*h 3x y- + 2y

Pewenue. 1) Oauouneunr 6a’h®> n 24a’h* umelor ob6mmil MHOKUTEIDL
6a?b?. Torga MOKHO 3aNUCATD:
6a*b® _ a-6a’b* _ a
24a%h*  4b® . 6a bt 4b%
2) Paznoxkum UHCIUTEND JAHHOM JpOodU Ha MHOMKUTEIN:
3x + 15y  3(x + 5y)
3x - 3xr
CrnenoBaTenbHO, YMCIMTENb U 3HAMCHATENb JAHHON Apo6H UMEIOT OBIHI
MHOKHTEIb 3, COKPATHB Ha KOTOPLII MOayYaeM:
3(x +5y) x4+ by
3x Toox
3) Pasnomxus npeApapuTeIbHO YHCINTEIL U 3HAMCHATEAb JAHHOH Apobu
Ha MHOMKHTC/IH U COKPATHB Ha OOINMI MHOXKHTCID i + 2, noaydaeM:
y +4y+4 (Y +2°  y+2 «

v+  yy+2 oy

11



M3 ocnoBHOTO CBOHCTBA ﬂp{)ﬁ}i C.JIC;I,}"CT, qHTO

A_-A_ -A_A

BB BT =B

s A A
KH_)K;[}"IU 3 ,Ilp()ﬁ(_‘l/l ? M __B MOMKHO 34IllMCATL B BHC Bblpa}KCHI/IH - E,

TO €CThb A A A
B -B B’

Mpumep 2. Cokparure Apodh w

5a - a*

Pewenune. Mueem:

4a-20 #a-5) 4a-5 _ 4 r
5a-a2 alb-a) -al@a-5) a’

Mpumep 3. ITpuseaure:
9

1) npob6s ¥ anamenarenio 15ab’c®:

a
5bc?

2) npobn K 3HameHaTemo a’ — 4b%;

a+2b
a-b
2a - 3b
Pewenue. 1) Mockonbky 15ab’c® = 5bc® - 3ab*c?, To noswlil 3HamMeHaTeD
OTJMYACTCS OT 3HAMEHATEN JAHHOM JPpodU MHOXKUTEIEM 3ab’c?. CnenoBarent-
HO, YUCANTENb M 3HAMCHATEIb JAHHOI APOOH HAZO YMHOXUTbL HA AOIOJIHH-
TeIbHBIH MHOXHTeNb 3ab c’. UmeeM:

3 00L K anameHareno 35 — %2a.
Ap

a2 _ a?-3ab’c? _ 3ahc?
5bc  Bbc® - 3ab’c®  15ab’c®”
ala — 2b) _a® —2ab

2) 3amumem: 2 .= - = — =
a+2b (a+2b)(a-2b) a-4b2

3) YMHOMKHUB YHUCANTENb M 3HAMCHATENb JAHHON JApodn Ha uncao —1, no-
e a-b (@a-by-(-1)  b-a

2a-3b " (2a-3b)-(-1) 3b-2a’

Mpumep 4. IMpuseaure K o6IIEMy 3HAMEHATEIIO APOOU:

1) 2B gy I 9y 1 4 1. gy AT . B

9a°hb 6ath’ a+b a—b a’ — 36 a’ + 6a
Pewenne. 1) Moxno npussts 3a o0IMIT 3HAMCHATEIL JAHHBIX Apobei

HPOM3BCACHUC MX 3HAMCHATE/ICH, PABHOC 54a®h®. Onuaxo yAOOHEE B Ka9CCTBE

ob1ero 3aHaMeHarTess B3aTh ogHowien 18a*h, CKOHCTPYHPOBAHHBIH TAKUM 006-

paszom: ero koagdunuent 18 spasercs HAMMEHBIIMM OGHIMM KPATHBIM KO3(-
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¢umpenton 9 u 6 gaHHBIX 3HAMEHATENICH, A KAXKAAs N3 ICPEMCHHBIX @ U b BaaTa
B CTENEHU ¢ HanGOJIBIIMM MOKA3aTeIeM CTCICHH U3 TEX, ¢ KOTOPLIMU OHA BXO-
JIUT B 3HAMCHATEH JaHHBIX JpoOei.

[Mockonbky 18ah® = 9a°H° - 2a°, 10 fONOAHUTENLHBIM MHOKUTEIEM IS

2m s
npobu g2t “BIUICTCS OHOWICH 2a%. Yuuresasu, uro 18a*b’ = 6a*h® - 3bH°,
9a’h
5n2
MOJYMAeM, YTO AOIOJHUTEILHBIM MHOKHUTEIECM sl Apodu S AL SIBIISICTCS
6a*br
onaowren 357,
CI1e10BATENABHO 2m__ _2m-2a* _ 4d*m
i o N EeE g e 5
942h%  9a%b5 - 24°  18a*h®’
52 hn? -30%  15b6%H?

6a*h®  6ab’ -3b'  18a'h°
2) 3pech 3a 0OmMMIT 3HAMEHATEID CACAYET IIPUHATL BLIPAKEHUE, PABHOC
NPOM3BEACHHIO 3HAMCHATENEH JaHHLIX Apobeit. Mmeem:

1 a-b _a-b
a+b (@+ba-b) o -p2’
1 a+b a+b

a-b  (a-bya+b) a2 -b
3) M HaxoxACHHA OOIIErO 3HAMCHATEAA PALMOHAIBHBIX APOGEH moaes-
HO NPEABAPUTEIBHO PA3/IOAKHTE UX 3HAMCHATEIH Hd MHOMKUTCIH:
a?—36=(a+6)(a-06), a’+ 6a=ala+6).
CnepoBaTenbHO, OOMMM 3HAMCHATEIEM JAHHBIX APOOE MOKET CIYKUTD
BpIpaxkeHue da(a + 6)(a — 6).

442 442 i 4a? 4a?
Torma 5 = - = = s = :
a* -3%6 (a+6)a-6) ala +6)(a —-6) & —36a
6 6 °  6a-6)  6a-36
a’ +6a ala+6) ala+6)(a-6) a* —36a
0:
Mpumep 5. [Mocrpoiire rpadmk dyHkimn y = %
PeweHune. [lauuasn (pyHKIUA oupeAeneHa IpHu
BCEX 3HAYeHUAX X, kpome 1. Mmeem: e
2 —D(x+1
271 Sl =x+1l, toectby=x+1, yh
x-1 xr-1
e x # 1. ]

CregoBaTeabHO, MCKOMBIM FPAUKOM SBISIOTCH
BCE TOUKH OpAMOH ¥ = X + 1, 3a HCKIIOUEHHEM OJHOMN
TOUKH, abcrucca KoTopoii pasHa 1 (puc. 2). <

“y
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Mpumep 6. /i KamxaOro 3HAYCHUS A PEIINTE YPABHCHUE (@*—x=a+3.
Pewenue. 3anumenm gannoe ypasHenue B Buge (a + 3)(a - 3)x =a + 3
1 PACCMOTPHM TPH CJIydasd.

Ya=3
Toraa monygaem ypasHenue 0x = 6, KOTOpo¢ HE MMEET KOPHEM.
2) a=-3.

B aroMm cayuae noaydaem ypasHeHue 0x = (), KopHEM KOTOPOTo sIBASETCH
AI060e YuCio.
Na+3una+-3.

Tormga x = B3 = 1
(@a+3)(a-3 a-3
OTBeT: eciu @ = 3, TO ypaBHCHHE HE UMECT KOPHEil; ecan a = —3, To Kop-
1
HEM ABAACTCA MK000€ YUCHo; ecmn d #3na -3, 10 X = ——. 4

a—3

“ 1. Kakue BblpaxeHWA Ha3blBalOT TOXAECTBEHHO paBHbIMWN?
2. Y10 Ha3bIBAOT TOXAECTBOM?
3. ChopmynupyinTe OCHOBHOE CBOMCTBO paunoHanbHoW apobu.

-
3 Ynpaxnenuns
® % 6a?
27. Kakomy U3 NpHUBEICHHBIX BBIPAKCHUN TOX/ICCTBEHHO PABHA APOOL ET m
a? a 12a* 3at .
1) —; 2) —; 3 ; 1 P
) 4 ) 4 ) 48a ’ ) 12a*
28. fBagerca 1M TOXACCTBOM PABCHCTBO:
1) 3o, 3) 2= B0
Tm 7 5e?  20¢°
8 -2 2 5
9) 4x :.?a_; )Sm :8m“?
16x* 4 9 9nm?
29. Cokparure Apodbn:
3 = . 10510
1) 14a ; 3) 51, ; 4abc ; - 107 :
2la 20x 16ab? 5rt
$.2 4122 EGmOnT 3 gl
9) 8b%¢ ; 4) 24x°y ; 6 .)Gmrn ; 8) P q? .
12b¢? 32xy 42m°n'? -9pq
30. [IIpexacrapbTe YaCTHOE B BUJE APOOH M COKPATUTE NOIYICHHYIO ,H,p()ﬁb:
1) 6a : (18a°); ) 1607 - (48b%): 3) 35a®bY : (—49a"h®).
31. Coxkparture ApobL:
4 4 8
1) ‘%_r 3) be s 5) lﬁabu ; 7) 12(1‘ ;
21y 105 40ab® —424°
Bx? 4 .. 638yt ~13a°bh>
9) ot 4) 2::-'15s ; 6) 149'—; . l%ci t’i .
6x m 42 y° 26a*h

14



32.

33.

35.

36.

37.

38.

YHpOCTI/ITC’ Bpri:L}KCHHC :

—a 8 —a : a
1) e 2) 3 3) -
Boccranosure paBeHcTBa:
1) [

3 6a  94° 15h !
2)E=4_m=_: :3m4n3

n 992 mnp |
IIpusegure apobdL:
1) ¢ ¥ smamenaretio b®;

X
m

2) o, K 3HaMeHaTemo 27nt;
In

[Mpuseaure apobn:

1)

K 3HAMCHATCJ/IK) yg;

2

2) — K sHaMmeHatemo 6%

J()I{pdTI/ITC ,E[p()6b:

alx +2) Tx-21y
D blx +2)° ) bx - 15y°
4(a - 6 .. 4a-20b
2 g B) —ionr 5
2 (a-6)° ) 12ab
e - 4P 6 + 12
3) S a D —gr *
5 (c — 4) 6
2a + 2b a - 5bh
4 : )0
) T(a+b) ) a® —5ab’
Coxkparure 1podb:
a-b m? - bmn
2 20b —a)’ 3) 151 - 3m’
3x -6y Tat - a®h
2 = At
) 4y - 2x ) bt - 7ab?
Coxkparure 1pobh:
3m — 3n x? - 49
b Tm-Tn’ 4) 6x +42°
ba + 25b 1242 - 6a
2) e h)y ———;
) 2a® + 10ab ) 3 - 6a
4x - 16y : 9H% -1
B B) e
) 16y ) S rebe1

15

—_b;

=l

~e

3) K 3HAMCHATEIIO f%ﬁxﬁyz;

)

Tx°y

5k

6p°

K 3HaAMeHaTemo 24p°c.

3) —— k auamenaremo 12m’n?;
4m=n
11¢
15d°

K auamenaTeno 30bd.

9) L2,
10 + 2y
a’+4a+4
9a +18
2 —6c+9 .
2-9 °
m? +1

m?—m+1

10)
11)
12)

x?2 -925

5id - x%°
y* - 12y + 36

36—5*

5)

b - bt
b =hb’
8) 7Tm? f{?’m + 7;
mt —1
64 — x?
3x? —24x

9)



[Tpuseaure qpodL:

1) 9 _ x amamenaremo 4a + 8;
a+2
9) — 2 x snamenaremio m? — 9n’
m - 3an
*
5 K 3HameHareno 7y — l4x;
) =y Yy
51’) 9 C 2
4) K snamenatemo 4a? + 12ab + 9b%
2a + 3b
- X + I. i 3
5) —4/—— K 3HameHaTemo x” — 1.
X +ax+1
40. IlpexactaBbTe BhIpaXKeHUE X — DY B BHJIE ,&p()ﬁn CO 3HAMEHATEICM:
1) 2; 2) x; 3) 4y*, 4) x? — 25y°.
41. Ilpusepure Apobb i_a ¥ 3HAMEHATEIO:
1) 5b — 20; 2) 12 - 3b; 3) b? — 4b; 4) b? - 16.
42. TIlIpeacraBere JaHHBIC JPO6GHU B BIJIE APOOEH € OMHAKOBBLIMU 3HAMEHATECISMU
o by g L B = g =T
S8ab 2q3"’ T 9xr 41 x -2’
& 3x 4y . a-b a |
2) s | 3mnt ) 3a+3b @ & -b2
a+b 2 3a 2a
3 —_ 7 :
)a—b Ha?_b? )45{—4H5—5a’
3d 8p Ta c
4 u = 8) — nu ——.
) m-n (m-n) ) b-3  o9-p?
43. IlpuseanTe K 06mEeMy 3HAMEHATENIO APOOU:
4 1 x+1 y-1
1) = =5 2 = " — =
1hx=y 10x"y X —ay Ay -y
" ¢ d ;s 6a 3a
5 : 6 et
2) 6a'h® = 9ab? ) a-2 " a+b
X z 1+4¢2 ¢
3 z 7 — :
)y—5ﬂy2—25 )(:E—IGHAL—C
- 9
4) :zz+n HQT ‘%zz; 8) ‘2m+ i m..
m> —mn  m*-n’ m* + 5m+ 25 m-=>5
00 \ :
44. Coxparure Apodb:
1) (3a+3b)9; 3) xy+x-5y-5
a+b 4y + 4
9) (6x —18y)* 4) a* —ab + 2b - 2a
x? - 9y? al —-4a+4

16



46.

47.

48.

49,

Coxkparure qpo0db:

1) 2m? - 72n? 9) a® -8 i 3) a* + 2a%h + ab®
(4m + 24n)*’ ab-a-2b+2’° a’ — ab®
Haiigure 3nauenue qpodu, NpeaBapuTenbHo COKPATUB eé:

g2
M, ecma=-2,b=04;

3ab + 2b*
9h? — 4¢2 1 .
2) ———  ecnu b=—, c=-6;
) 12bh%¢ — 8b¢? 3
86x% — 12xy + y*
3) i 5 Z“s“yu Y ,ecemx =12, y=-3;
y* = 36x°
a® — ab
4 ,ecm a=—(0.1.
) a’® +a®
Haiipure 3HauCHNE BHIPAKCHNA:
16x2 — 4y 49¢? -9
1) ————— nmpux=25, y=-2; 2) ——————
) bx - 3y p y ) 49¢® +42c + 9
IIpuBeauTe K 061meMy 3HAMEHATETIO JPOodu:
1) 2p — U — : :
5p-15 p*-27
9) ‘)Ba +1 i ag— 2 ;
9a- - ba + 1 9a- -1
a a+3
3) i = 5 ;
a- - a a- — 14a + 49
4) ‘,Q.r L — 3x W 4 ;
x: =1" x* -2x +1 a4+ 2x +1
. a? b ab
5) — ;2 u .
@’ —ab-ac+be’ 2a-2b 4q — 4c
3anumure B BUJAC APOOGEH € OJMHAKOBBIMU 3HAMCHATC/IAMU:
3a a a?
1) ; S :
3a-2" 9a+6 9a°b — 4b
1 1 1
2 . = H — ;
) a-5b" a* +7ac a’ + Tac — bab — 35bc
: 9yt — 1 .
HaiignTe 3HaUCHNC BLIPAKCHNA yiy? ecn = =9,
3xy + x Yy
Haiigure s3pauenme BoIpazKeHnd M ecm 2=5
) P ab + 1402’ b
Hasectno, uro 2a — 6b = 1. Haligure 3HaueHune BBIPAKCHUS:
1 8 o G° —9b2
a-3b’ 0,ba +1,5b°

17
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53.

54.

55.

56.

57.

58.

59.

I N

60.

61.

2m - 1,bn

HaiiguTe 3HaueHUE BBIPAXKCHUS e
32m= - 18n
3
CymecTByer 11 Takoe 3HAUCHHE @, IPH KOTOPOM JApoOb —;
P
NPUHAMACT OTPHULATEILHOC 3HAUCHHIE?
[Mocrpoiire rpaduk yuxipm:
LS
_xt-4. . _x2-10x+25 2x% —4x.
1) y= ; 3 y= : =

]

) y=—"p-

H()(_Tp(}HTL rpacbIdK dyukm:
x? - 8x +16 Q)y:,r—ﬁ: S)y:”‘ -

ecomt 4m + 3n = 8.

at —a® —a+1

+a+a+1l

1 = ;

)y = x—-4 X i
[Mocrpoiire rpaduk yuxippm:

| =1
1 =—; y = :
) Y= 2) y
Pemure ypasHeHue:
1) X+ 1 x% 925 _

15 2) :
r+1 x -5 | x| -
Pemnre ypasuenune:
2 ol
1) X -16 _ g 9) lxXI-7 _ .
x+4 x =7

JUIs KaK0TO 3HAYCHUS @ PEHINTE YPaBHCHUE:

1) ax="1: 3) (a— 6)x=a’— 12a + 36;
2) ax = a; 4) (a®>—4)x=a—2.

HJ'IH KaAaa0ro 3Ha4YCHWA p(.’.]lIHTC }"PHBHCHHC:

1) (a+3)x=3 2) (a® - 9a)x = a® - 18a + 81.

-
62.

63.

YnpaxHeHHUA AN NOBTOPEHUA

YupocTure BhIPpaKEHHE:

1) (x+2)(x—9) — 3x(3 — 2x);

D (a+b)a—2)+ (a+4)(a-—>5);

3) (y—8)2y+1)- By +1)y-6)

4) (2x - 3y)(2x + 3y) + (3x + 2y)(3x — 2y);
5) (x+ 1)* — (x—3)(x+ 3);

6) (¥ —4)(y +3) — (y — 6)~

[Mocrpoiire rpaduk dyuxium:

Hy=2; 2) y=2x; Ny=2x-1

18



64. Kakoc HauMeHbIICe 3HAYCHHME M IPH KAKUX 3HAYCHUSX @ 1 b npunnmaer
BoIpaxkeHue (a — 2)(a + 2) + 4b(b — a)?

65. Paccroanue ot cena Bumnésoe 10 Keae3HOAOPOKHON cTaHnuu Ha 14 kv
MEHBIIEC PACCTOAHMA OT cena Adnonesoe 1o ToM ke cranuun. Bpems, 3a
KOTOpPOE aBTOOYC HPCOOICBACT PACCTOAHNCE OT cela Bumuésoe 1o cran-
U, cOCTaBaseT 45 MMUH, a BpeMs, 3a KOTOPOE JECrKOBOM aBTOMOOWIL
npoeaxaer ot cena fAGroHesoe g0 ctaHnuu, Ha 5 MHH GoablIe, TPUUEM
CKOpPOCTE aBTOMOOMAA HA 12 kM a 6oabine ckopoctu aBrodyca. Haliqure
CKOPOCTE aBTOGYCA M CKOPOCTh JICTKOBOIO AaBTOMOOIIIA.

FoTOBMMCH K U3YYEHUIO
HOBOMW TEMbI

66. DBrinmonnure geiicTBHA:

1§ i 9) 2

7 £ o S e - g S
L+ L 3) § 412

—

( ) Yyumca penatb
HecTaHAapTHbLIEe Waru

67. Ha croponax kBapaTa 3alMCaHbl Ye€ThIPE HATYPAIbHBIX uncaa. B kaxaon
BEPHIMHE KBAAPATA 3AMMCAHO YMCIO, PABHOC TPOH3BEACHIIO YHCE, 3Arn-
CAHHBIX HA CTOPOHAX, /Ui KOTOPBIX 5Ta BepmMHA ABiasierca odmieit. Cym-
Ma 4MCEN, 3AIMCAHHBLIX B BepmMHAaX, pasHa bb. Haiigure cymmy umncesn,
3aIIMCAHHDBIX Ha CTOPOHAX KBAJAPATA.

§ 3. ChoXeHue U BblMUTaHUE palUOoHaNbHbIX ApoGen
C OAMHAKOBbIMU 3HAMEHaTeNaAMM

Bbl 3HaeTe IpaBMIA CIOKEHMA M BbIYUTAHUSA OOBLIKHOBEHHBIX JpobGei
€ OIMHAKOBBIMU 3HAMECHATEAAMU. X MOXXHO BBIPA3UTL TAKUMH PABCHCTBAMU:
a+b _a+b a b _a-b

o e ¢ ¢ ¢ C

ITo Takum xe HpaBI/IJIZ!.M CHAAAbLIBAIOT U BLIYMHUTAIOT p}.l]J,I/I()HEUIbeIC ,S,P()ﬁl'l
C OJHHAKOBLIMHM 3HAMCHATC/IAMM.

tJ Y106kl CNOMHUTL pauuoHanbHblie ApooH C OAMHAKOBLIMKW 3HaAmMeHarena-
| MW, HYHKHO CTOHKHUTE MX YHCJIMTENHN, @ 3HaMeHaTe/lk OCTABHUTE TOT He.
Y106bI BbIHECTb pauuoHanbHble ADOGH C OMHaKOBbIMM 3HamMmeHaTenAa-
MH, HYMHO M3 YUC/IUTENA NepBoi ApPoOM BblYEeCTb YUCNUTE/NIb BTOPOM
Apo6K, a 3HAMeHaTeNb OCTABUTh TOT }Ke.
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[lpumep 1. BoinosHuTe BLIMUTAHUC!

1) 7x-5 B8x-5, 9) ¥ +2 12y-25 3) 4 2 -3
8x? 8x2 y?-25 y2-25" T 2a-1 1-2a°
7r-5 3x-5 Tx-5-(3x-5) T7x-5-3x+5
PeweHue. 1 — = = =
A . ) 812 82 8x? 8x?
x
T 8x? 2x
9) y* +2y 12?; 25 y’* + 2y — (12y - 25) y? +2y -12y + 25 _
2-95 y?-25 y>-25 y>-25
_yz—l(ly+25_ (y—S)z _y-5
y2-25 (y+5)(y-5) y+5
3) 4 2a-3 4 20-3 4 2a -3

2a-1 1-2a 2a-1 —(a-1) 2a-1 2a-1
_442a-3 2a+1
T %20-1  2a-1"

m ;
Mpumep 2. Masectno, uro — =-3. HailauTe 3HaYeHME BBIPAXKECHUS
n

2m+n
—
Pewenue. IIpeactaBum faHHYIO APOOHL B BUIE CYMMBI LEIOTO U IPOGHOTO
BLIPAXKEHU:

2m+n 2m n 0
e S A
m m m m
m ” n L s ) no . n 1 2
Eciu — = -3, o — = —=. CirejoBareibHo, =2+ — ZQ—E ZIE -
n K

nQHMeQ 3. Hal./i,ﬂI/ITC BCC HATYPAJIbLHBIC 3HAYMCHHWS 1, IpH KOTOPDBIX 3HAYC-

2n? + 3n - 15
HHUC BBIPAKCHUA ——————— SBJSETCSH LEJIbIM YHCAOM.
n

Pewenue. IIpeacraBum gannyio Apossb B BUJE PA3HOCTH LEI0TO U IPOOHO-
ro BBIPAKCHHIL:
ot +3n—15 2% 3n 15 1t
- " = +———=2n+3-——.
n n

n n n

BprH}K{JHI/IC 2?’1 = 3 l'IpIriHHMi:lCT Hi:l.'i'}f'pi:l_ﬂbeIC 3HAYCHUA lewi 31106()1\'1 HH.T}"
paHbH(}M n. H{']f‘}T()My Bhlpéi}l{CHI/lC 2?’1 + %— ]:n—ri IIpHHHMaCT HEAbIC 3HAYCHIMA,
15 .
CCJHM 3HAYWCHIA Bhlpi:l}KCHI/IH ? ABJHAKITCH HEJALIMH “THCTAMH. ()T() BO3MOMEKHO
TOJNBKO TIpI'I CJ‘IC,E[VI{)LLU/IX HaT}’paﬂbelX SHAYCHHAX F1. ]. "5, 5‘, ].:':).

Omer:n=1,wmn=3% wmn=50, nmn=15. «
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- 1. Kak cioxuTb paunioHanbHbIE ﬂpOﬁM C OAMHaKOBbIMW 3HaMeHaTensammn?
2. Kak BblUeCTb paunoHanbHble ,quGM C OAVMHAKOBbLIMW 3HaMeHaTenamm?

%\G Ynpamuenus
68. Brinoauure ,I!,CI:;ICTBI/IH:‘ 3 , .
2)2_2; 5) mg—n_m;?n; 8) 8;;23_2;3;23_

69. IlpexcraBbTe B BUAE APOGM BBIPAKEHHE!

1) i_ﬁ; 4) .r—?y_x—cly;
18p 18p Xy Xy
-b a 10a +6b 6b-a
gy Eem A 5 s ——
) 2h  2b ) 1143 11a®
_ . 2 _ Dy — A2
PR 125 Lot IJb; 6) * - Xy 2%y < 3x .
27a 27a 2y 2y
70. YmopocTuTe BhIpaXeHHE:
a? 9 S5x+9 4x+8.
D a+3% a+3 4) ¥2_1 +2-1°
9y ! 4 5) b* , 20b+100.

216 2-16° b+10 " b+10
gy _m? 25 2 14¢-49

m-52 (m-52 ¢ — G
5)? 5 7 7
T YIIpOL‘THTe BbLIPWKEHUE:
¢? 81 3x+bH 2x 47
1 — : 3 — -
)(-'—9 c-9 )J:Q—él x? -4’
. a? 36 y? 4y -4
2) —E 4) o -3
(a -6y (a-6) Y Y
72. Broinonuure geticrBus:
a+b a 8152 a?
1 + : 1 -+ 2
) c=7 T7-¢ ) 9h-a a-9b
oy Bm 5n 12 4
+ . B + ;
2) m-n n-m ) -6 6-3t
-4y 4x-14 2 1=
3) 2x -4y 4x _y; 8 X 2y
x -3y 3y —x y=-1 1-y
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o0 \

74.

=4
o

76.

78.

79.

80.

81.

82.

83.

YHp()CTI/ITC BprH}l{CHI/ICZ

2 3m + 2n m — 8n
1) — 9 2 ;
) y-1 1- y' ) 9m —3%n  3n-2m’
3¢ 3d b? 49
2 +—" 4 + .
)r..'—d d=-¢’ )?b—lé 14 - 2b
HaiiguTe 3HaueHNE BBIPAKEHUS:
a? — 48 16 2 +%+7 c+3
1 - =39 2 + c=-3.
) a-8 a-8 fpu 2 ) 3-8 8-¢f T
Haiignre 3HaucHNE BBIPAKCHNA:
50+ 9% 6x —1 at+a Ta-9
1) = - — npu x =—4,1; 2) — - — npua="7.
) 2 _16 16-22 T ' )ai—g 2-9 P
YIpocTuTe BhIpaKEHHE!
5n—l Tn-8 8n+17 5 3k 4k +1 k?
1) — : 3) — + _ .
20n 20n -1 1-%  1-F
9m+2 m-9 1 - 7m
2) 2 - 7T 5 ;
m--4 4-m m- — 4
YIIpocTuTe BBIPAKCHHE:
ba -1 4aq -7 —2a -2 2a2 +12a 8a-9 @& +14a-16
1 ¥ + : y ¥ = ;
) 16a -8 16a-8 8-16a’ ) a? -25 25 — a® a’ - 25
IIpeacrapbTe B BUAE JPOOH BRIPAKCHUC!
1) 15-8a 14-T7a 3) m* -8 2m-8n
(a-12 (1-ay’ Y m-2n-5 2-my5-n)
9) 3b2 +12 12b

(b -2y ¥ 2-by>’
YHpOCTI/lTC Bpri:Di{CHl-‘ICZ
1 x2 —16x  2x +49 9) 4y ” Y+ 36
(-7  (7-x?’ (y-6)(y+2) G-»2+y)

/I[()KE[}KHTC TOXRICCTBO!
1) (@+by (a-by _ 1. 9) (a+by? (a-by
4ab 4ab ¥ al + b2 a4 b
,Z[()KH}KP!TC, urTo HPH BCCX ,IL()I'I};'CTHMI:IX JHAUCHHMAX HCpCMCHH()ﬁ X 3HA4C-
HHC Bblpa}KCHHH 12% —~ 25 - 8%+ 10 HE 3aBHUCHT OT 3HAYCHHA X.

20x -15 20x -15
,[[()KH}KI&TC, uTo l'lIJI/I BCex ,I[()H}’CTHMLIX JHAYCHMAX HCPCMCHHOI& ‘y JHAYEe-
HIHC BbIl’Ja}KCHifIH 17'2', " - 2 lly HC 3aBUCHUT OT 3HAYCHMA 1.

21y -3 21y -3 2
,Z[()KI:L}KHT(_‘, HTO HPI/I BCEX ,E[(}IT}’CTPIIWLIX SHAYCHM X HCpCMCHH()ﬁ BprZl}KC-

a’ -6 Ta -4 3a +6 )
HHUE = -+ l'[pI/!HPIM'chT MOJOMHUTCIABHBIC 3HAYMCHISA.

(@-2 (@-2°* (@@-2)?

=2.
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rZ[()IG:{.}KI»!T(_‘, HTO HPH BCeX ,El,OlT}’CTHl\'lbIX SHAYCHHAX HCPC;\{CHH()I./)I Bblpa}KC-

2 — b2 7-3  7Hh-20
HHUE T o ~ [PUHHIMACT OTPULATC/ILHDIC 3HAUCHUS.

(b-5° ((h-5°% (h-5)"

P N
85. [IlpexcraBbre AaHHYIO ZPo6b B BHAEC CYMMbI HJIH PA3HOCTU LIEJOTO U APOG-
HOTO BBIPAKCHUI:
X+ % a’-2a-5
1) e —
a-2
86. l'Ipc,zLCTaBch JAHHYIO po6h B BUJAE CYMMBI IWIH PA3HOCTH LEJIOTO U Apod-
HOTO BbIPAKEHUIL:
1) 2e=b 4a—b 9) b2 +7h+3
b+7 -~
X
87. MHasectHo, yto — = 4. HaliinTe 3HaUCHUE BRIPAXKCHUA:
Y
2x -5 a2 4
1) 2 2) =¥, 5 —L.
x Y Xy
a G
88. HMasecTHO, uTO b = —2. HaliauTe 3HaUCHUE BLIPAKCHUA:
h
1) a—b 9) 4a + 5b 3) a’? —2ab + b*
b ) ab
89. Han,qu"rc BCC HATYPAALHDLIC 3HAUYCHUS ¥, IPU KOTOPDIX 3HAYCHHE BLIPAKE-
HUA ABIACTCH HEABIM YUCIOM:
n+6 3n? —4n - 14 dn+ 7
1) ; 2) ————; 3) ——
n n 2n-3
90. HaiiguTre BCe HATYPANBHLIC 3HAYCHUS ¥, IPH KOTOPLIX 3HAYCHHUE BBIPAKE-
HUS ABASCTCH HEABIM YHCIOM:
8n-9 q n+2n-8 9n — 4
1) —— 2) ——M; 3) ——.
n n-5
.

91.

92.

93.

C} YnpaxHeHHU ANA NOBTOPEHUA \—

M3 asyx cén, paccTrosHue MEXAY KOTOPBIMU 9 KM, OJHOBPEMCHHO Ha-
BCTPEUY JAPYr APYTY BBIEXAJM JBA BEJIOCUICAMCTA U BCTPETHINCH 4Yepes
20 mun. Ecnu 651 BETOCHIEIUCTDBI €XAMH B OJHOM HAIPABICHUH, TO OJUH
M3 HUX JOrHA1 OBl Apyroro yepes 3 u. Haiiiure ckopocTs Kaxkaoro Beso-
CUTIEUCTA.

Pemure ypasuenue:

N1-4x+1)=1,8-1,6x; 2) 3(0,bx —4) + 8,bx=10x —11.
Hoxaxkure, uto Bpipaxkenue (a + 4)(a — 8) + 4(2a + 9) npu Bcex 3naveHD-
AX @ MPUHUMACT HCOTPHULATEIbHDLIC 3HAYCHUA.
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FoTOBUMCH K M3YYEHUIO

HOBOW TEMbI

94. BwmecTo 3BE3IOYUKM 3AIMUMIATE TAKOH OJHOWICH, YTOOL! BRINOJHAIOChL Pa-
BEHCTBO:
1) @®b - = = a’b*; 2) bxy® - * = 10x%y®; 3) 6x° . % = 121
95. BwmecTo 3BE3710UKH 3aIIMIIUTE TAKOH MHOTOYWICH, YTOOLI BHIIOJHAIOCH pPa-
BEHCTBO:
) x-(a-b)y=(a+b)a-b?Z% 2) (a + 10b) - = = a® = 100ab.
96. IlpuseauTe K oﬁm,cmy 3HAMEHATECIIO APoOu:
1 ; 5 6 1
I)—Hi; o Py G S B) ﬂy U ——:
3a 3b m-n m+n 6y — 36 y? — 6y
4m 3n bx ! . 1 1
Qﬂﬂﬁ; 4]—HL: 6)2 n—.
pg pg x =2y X+y a -1 a- +a
( | Yyumcna aenatb ¥
HecTaHAapTHbLIEe Waru
97. Moxker au 4éTHOE UYMCAO HMEThb HEYETHLIX AEAUTEe/eil OOJbIIe, Y4em

YETHBIX?

§ 4. CnoxeHue U BblMUTaHUE pauuoHalbHbIX gpo6en
C pa3HbIMM 3HaAMeHaTeNaMHU

l__[pPIMCHHSi OCHOBHOE CBOMCTBO p‘dLlHUH‘:.UIhHUﬁ ,D,p()ﬁlfl, MOMKHO CHTOKCHHC

M BLIYHUTAHHE ,Elp()ﬁl:ﬁ C pi:ll%HbIMI'l JHAMCHATE/JIAMHM CBCCTH K CJIOMKCHHK M BbIUH-

TAHHHK) ,D,p()ﬁt‘ﬁ C OJIJHHAKOBBIMH 3HAMCHATEJIAMH.

_ A _C
H}’CTI‘_) H}’}KH() CITOHTD AaBc lJi:lLII/i[}H?_Lﬂth[C ,ﬂ,p‘(}()lfi E H 5 5
— . A_AD c_CB
OKHO 3allcaTh. — = —, — = ———.
B B D D DB
A ¢ AD C-B AD+C-B
Torga =+ = = + =
O BT"DTB D DB B-D
:;,KCCL B KavueoTBe Oﬁmero JHaAMeHaTe 1A BbIﬁpaH() BprH}KCHI/XC, 'PHBH()C

MPOHU3BCACHUIO 3HAMeHaTeaen JAHHBIX ,:Lp(}ﬁcﬁ.

OrMeruM, YTO NPOM3BEACHUE 3HAMEHATEICH JAHHBIX Apobeil He Beeraa

asageTcs Hauboaee }"ﬂ,()ﬁH bIM {)61[1,1’!)-1 3HAMCHATCIICM.

HE&H(}NIHI/IM, 1O l'IpId HAXOMRJCHH (}6]1_[(_‘1'{} 3HAMEHATEIS1 OOLIKHOBEHHBIX

ApobGeil MBI HAXOAW/INA HAHMCHBIIEC O0IIce KPAaTHOE 3HAMCHATEICH, pPacKIajbl-
Basg MX HA HPOCTBIC MHOKHTEIH. AHATOTHYHO U1 HAXOKICHHA 06LIero aHaMe-
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HATCIA I_)EU_I,HUHH.JILH bIX ﬂ,p(}ﬁt‘f’i MOMKCT OKA3ATLCH Y,EI,OGH])IM HPC,E[BaPI/ITCIIbH()
pa(i.n‘l()}KHTb SHAMCHATC/IAHM Hd MHOMKHTCIIH.

Mpumep 1. Ynpocrure BoipaxKeHue:

b+1 1-a 2a 1
1 +— 4 — .
) abc a’c ) 25 -10a +a> 3a-15
m n X xX+2
5 — : 5] — ;
2 Tm+Tn Tm-Tn ) xr-4 x-2
101 + 14 6

3)

n?-49 7-n’
Pewexue. 1) O6umM 3HAMEHATEIEM JAHHBIX Ap0OOCI ABICTCH OAHOWICH

a’be. CnenoBarenspHo,
N M
hie 1% 1=g™

abe a’c a’be atbe’

4 _ab+a+b-ab _a+b

2) Pasnoxus npegBapuTE/NbHO 3HAMCHATEIH JdHHBIX APOGEH Ha MHOMH-
TCJIH, MOJYIaeM:

wm—=n B
i _ i = m _L =
Tm+Tn Tm-Tn T(m+n) 7(m — n)
_m(m-n)-n(m+n) m®>-mn-mn-n> m>-2mn-n?
7(m + n)(m — n) 7(m® - n?) T(m% - n?)
) Hepue WFIE . b W 8 i
U 2 49 T-n (n-T(n+T) n-T B
_1on+14-6(n+7) 10n+14-6n-42  4n-28 _  4m-7) 4
S m=-Tn+7)  (n-Tn+7) (m-Tn+7) n-T(n+7) n+7T
2a 1 2 1  2a )'_ ] e
25 -10a+a®> 3a-15 (5-a)? 3@-5 (a-5)7 3a—5)
_ba-a+5H  ba+bh

o TR e
3(a - 5 3(a - 5)°
5) B kauecTBe 06mero sHaMeHATENA JAHHBIX APOOCH yI00HO B3ATh TPOM3-
BeAcHUE X 3HameHarenei. [Tomryaaem:

x MR i g\x—4 _x(x=-2)—(x+2)(x—-4)
e x-2 B (x-4)(x-2) B
a2 - 9x -2 +4x-92x+8 8 P
-4 (x-2) x-Hx-2)°
[} P
Mpumep 2. IpeacraBbTe B BHAE APOOH BbIPAKCHUE 7‘;1(_' 5~ 3c.

Pewenwue. ITpeacrasus Boipaxenue 3¢ B Bujae ApodH co 3HAMCHaTeaeM 1,
TOJYIaCM:
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21¢* 8¢ = 21¢? _E\‘?"_g _ 21c® -21¢* +6¢c _ 6¢c

3¢ = = .

Tc—-2 Tc-2 1 7¢ -2 Tc -2

3aMeTHM, U4TO CYMMa M Pa3HOCTD JIBYX PAllUOHAILHBLIX Jpobeil ABIAI0TCS
PALMOHATLHBIMHU JPOOAMU.

* ' 1. Kak BbINONHUTL CNOXEHWE U Bbl4MTaHMe pauMoHanbHbIX gpobelt ¢ pas-
HbIMW 3HameHaTensmu?
2. Y70 ABNAETCA CYMMOW U Pa3sHOCTHIO ABYX pauuoHanbHbix Apoben?

9 YnpamHeHusn L.
O N
98. Brimoanure geldcTBUS:
i 2x 4 3 a 1
1) 2422 4) ——=; 7 —=+—;
) 4 3 ) X oy ) b ab?*
oy Db b m o om 11 2c
—_——— 5 —+ — 8 TRl T i -
2) 14 7 ) 4n  6n ) ba 15ab
> { m £
] 22t s By e 8
) 8 6’ ) b 3b’ ) abc  abm
99. [Ilpexacrasbre B BUAE APOGU BBIPAKCHUE!
X y m n 7
1) = - = 3 ———=; h) —+ —
) 8 12 ) nom ) cd  cp
da  a x2 Yy .. Ga 9b
2) —+—; 4) — + =—; 6) — - —.
) 7 4 ) 2y  8x ) 35¢°  14¢?

100. YmopocTuTe BhIpaXCHHE!

7 a-4 bm-n m-6n k+4 3k-4
1) £ ; 5 - 9 —
) 12 9 ) 14m Tm ) k k?
on 2b—T7¢c  3b+2c . x+4 y-3 x-y y-x°
— : 6 it 10 e
2) 6 15 ) llx 1y ) x> X2y
—9 3y-1 o —om =
3) 3x-2 3y ; 7) a+b+u c. 1) Qm‘."m+7m ‘2}1;
x$ y ab ac min min
6p+1 2p+8 2 p-1 c+d ¢2-8d
p: (i R M 8) =+ : 12 S T T
) P 3p ) P ) ) cd* Sd3
101. BemonnuTte CIOKEHUE WA BLIMUTAHUE APOOC:
_5 —E _ _ 2
1) 9-5b 7 5(,; 4) m-n_p H; 7) L%_l+—x ;
b ¢ mn np ! S
9) 4d +7 d -6 5) 6a+2 2a+4, )l—ab_l—ad
7d 6d ' ) ab alh 7 abe acd '
5-k p+10 . 2-16 ¢-9
3 - : 6 — -
) 5p 5k ) gl (.



102.

103.

104.

105.

106.

107.

Boinosanure gecTBud:

2 3%x-2 a 3 X X
1) =+ : 3 - 5 -
)x x+1° ]a—f% a+3’ )2y+l 3y -2
m m ¢ ¢ a-b a-b
g B . N 6 ~
) n m+n )Sc.‘—l 3¢ +1 ) b a+b
[MpencraBbTe B BUe ApOOU BLIPAKEHHE:
4 bHx+4 b 2
1 a 4+ E', £ i : 2 -
) a-b b ) xr x+2 ) -2 bh+9
YHpoCTUTE BBIPAKCHUE:
y_ L1 By B o A,
bla-by ala-b)’ Ay +3) 5Hy+3)
2)§+ 3(}‘; 5) nm+3_;m+4;
a ala-06) 2m+1) 3(m+1)
3) 3 _2x+2; 6) c-a c+b .
x-2 x(x-2) ala+b)  bla+b)
Boinosnure geiicTBus:
1 1 x X
1 + : 3 - ;
) ala+b) bla+b) ) Blx+7) 6x+7)
4 8 4n+ 2 hn+3
2) ———: 4 — :
) bbb 2) ) S=1) amn-1)
BomonnuTe cioseHne iy BeIMUTAHME APOOEi:
a 3a+1 m+1 m—1
) - o 5) - :
a—-2 3a-6 dm-15 2m-10
2) 18 6, m-2n _ m-3n
b2 +3b b’ 6m+6n 4m+4n’
; 2 c-1_ a’+2  a+4
3) c+1 ¢24+¢’ 7) at+2q 2a+4’
4) d-1 d : 8) % -4y  By- _ru .
2d -8 d -4 x? -2xy ay-2y°
YIpocTure BLIPaKCHUE:
2 @
1) b 4b-1 ; 4) au +b b ;
b-5 4b-20 2a2 +2ab  a+ b
2)3_ Ulﬁ : 5 .-5+4U_ f+4 :
m  m- + 8m ab-b> a° —ab
3) a~2_a—l; 6) c—4 %C+9-
2a-6 % -9 4c+24 2 +6¢
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108. Bnmonuure genictBus:
3 L X 4 3a+b 1

1 5 4 :
)x+3 2 -9’ ) aZ-h2  a+b’
o 4
5 B e By g N . -
a- -64 a-8 m+5 m*+10m+ 25
9
PRI B -l B,
9h? -4 3b-2 a+b @+ b2 +2ab
109. YIIpOL‘THTe BbLIPWKEHUE!
4x -y 1 o 10a 1
1) 4 x 3) — —— i
Xt -y xX-y 925q° -9  ba+3
9 2
2) 9' o y - 4) n S i

y2-81 y+9° n-7 n-l4n+49
110. IIpexcraBbTe B BUAEC APOOU BRIPAKCHUE!

a 4. o 3b+2a.
1) 5+1' 5) 2 B
Pl . . 3b+4
2) g 6) =3 3;
g M, 1o 7y o2+ L
nom 2m
9 4 20b2 + 5
4) ? —; + 3 8) b1 105.
111. Brimoanure AeHCTBHA:
4 2k? )
1) a = 4) 5 E k:
1 On? -2
C i - _ 9. [ _ >
2) _r+A 2: 5) 3n T
m 1 4y - 12
3 ———+m; 6) h——.
) SOl L ) oy
00 \
112. YnpocTtuTte BbIpaXKeHHE:
E
1 "a +1 +.5.'+l; 5) a _a}+4;
as-2a+1 a-1 at -4a+4 a® -4
a?+b2 a-b . 2p 5 2p?
13 — : b _ -+
2) a b a+b )p—ﬁ p+5 25 -p°
c+7 28¢ 1 y+8 2
g G2 7, %60 L YEE 2
)c—7 49 - ¢? )y 16-y> y-4
5a +3 6 — 3a 2h -1 4h 2h +1
4 : 8 - + .
)2a2+6a a® -9 ) 4b+2  4p> -1 3-6b



113 an(}CTHTc BBIPAMKECHUE:

1) m+n_m9+n2_ 4) hb-2 b |
m-n m?-n?’ b2i6b+9 b2 -9’
T — 2 - x T

9) H+ :’JU . 5) ;t 6 ¥ A %;
x+y 2xy+x’+yt X +3x x+3 x

. 2a a+4 W Y+2 y-2 16

)it 6) 9
4a- -1 2a° +a Y- U*’? y

114. I[()KE{}KHTC, 4TO HpH BCCX JOMYCTHMBIX 3HAYCHMAX HLPLMLHHUI:"I 3HAYCHHC
Bblpa}KCHHﬂ HC 3aBHCHT OT 3HAYCHHMA HCpC)ICHH()II/i:

2.1’+l 2x-1 x+7 24 - 2a a 4
1 : 2 — - ;
)2;1'— 6-38x 6x-12 )ag—lﬁ 2a-8 a+4
115. IlpeacrasbTe B BUAE APOGH BRIPAKEHHE:
a: -2 ¢ +9
Hl-a+ : 3 —-c—-3
) a+2 ) c-3
o a2 = b? _ 8m? .
2) +b+3@—b, 4) 4m_3—2m 1
116. an(}CTHTL BBIPAYKEHUE:
14b 10 = 29¢ + 10¢?
Hb+7-——; b —- —M + 2.
)& bh+7 2) 9% -5 4
117. YnpocTuTe BhIPAXKEHHE M HAWAUTE €ro 3HaYCHUE:
) ' r 3 ecnu d = 5;
Q-4 g2-4 a+2 R
2) 2:: s + 25 == l‘)bc.' , ecan ¢ = —0,8;
2? =8¢ 22 +3% 4c?2 -9

m? +16n2 m+4n
3 - — — ,eemm=3, n=10,5.
) m? —-16n> 2m-8n

118. HaiiguTe 3HAUCHUE BBIPAXKCHU!

1) L. e ecau x = b;
50-20 x2-8x+16" =~ 7
2y -1 2y 1 3
2) — B —,ecm Yy =—-2-.
) To Ty g y="23
119. JlokaKHUTE TOXICCTBO!
a+b a h?
1 + — =0
) a-b  g*—ab
a+3% a+l 6 2

¢ AR + — :
2) a+l a-1 g2-1 a?-1

202 +4 a-2 a+1_ 1
a2-1 a+l a-1 a-1

29



120, Moxaxure TOXIECCTBO:

1) 1 _ 1 _ 3a _ 1 )
6a—4b Ga+4b 42 942 Ba-2h’
gy o481 B

2 +8% 3+9 3¢
121. Haiigure pasHOCTb APOGEH:
a+1 1 1 b* —6b

. C
1) a -1 a+a+1’ 2) b+3 b3 497’
122. YnpocTuTe BbhIpaXeHHE!
1) 9m* - 3mn +n*  9m* + 3mn + n* 9) 1- 2b-1  2b
3m-n Sm+n g 4h? —9h+1 2b+1°

123, Jloxkaxure TOXICCTBO!
3a® + 24 6 1 2

a’ +8 a2—2a+4_a+2:a+2'

&N
124. VYnpocTture BhIpaXKeHHE!
1) 4b a-b a+bh
at-b2 a+ab b -ab’
1 1 X x2 + 4
2 + St .
) -2 x+2 x4 8Bxr-2x%
1 2 1
3 — — — — + 5
(a-5b3° a® -25b*  (a+5b)
4) 2 +9x+18  x+5
ay+3y-2x-6 y-2°

125, JJokaxuTe TOXKIECTBO:
1 a+3 +a—3+ 12 _a-3,
a*-3% 3a+9 9-4° 3a ’
9) b-4 b -2b-24 - 2
2a-1 2ab-4-b+8a 2a-1
126. Jlokaxure TOXIECTBO:
1 ~ 1 . 1
(a—-Dyla-c) (a-byb-c¢) (c—a)c-b)
127, JokamuTre TOXKICCTBO:
be N ac N ab -1
(a-byla-¢c) (b-ayb-c) (c-a)c-b)
P\
128. ¥YnpocTture BbhIpaXKkeHHE:
1 1 1
(a —1)(a-2) - (a-2)(a-3) - {a—3)a-4)

= 0.
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129. an(}CTHTc BbIPAKECHUE:
1 1 1
+ + —.
@-N(@-3) (@-3)a-5) (@-5a-7
130. JoxaxuTe TOXICCTBO!
1+l+2+4+8+16_32
l-a l+a 1+4*® l+a* 1+a® 1+8% 1-a%
131, JlokaKuTe TOXKICCTBO!
3 + 3 g 6 L 12 4+ 24 48
1-a%2 1+a2 1+at 144 14a% 1-4%
132. JJoxkaxkure, 4TO €CIH 2% +b—a +(;—b =-1; ¥o a+h bre  a+e =
b+e¢ a+c a+b b+c a+c a+b
) YnpaxHeHus Ans NOBTOpPEHUN ¥
133. Haiigure KOpeHD YpaBHCHUA:
x x-1 r—-4 x-1
I — 4+ = 4' £ == = S.
) : 2 = 3
134. Pemmre cUCTEMY YPABHCHMIL
1) xX+y=28, o | 2x+by =13,
3x -2y =9 3x -by=-13:
135. 3a nepsbli AeHb TPEXAHEBHONH FOHKH BEJIOCHIEANCTDI TPOEXATN ;ir_ BCE-
b )
9
ro MapupyTa, 3a BTOPOH JCHb — é BCEro MApUIPyTa, a 32 TPETHH — OCTaB-
muecs 90 km. Kakoe paccrosinue mpoexans BeJOCUIICAUCTD 3a TPH J(HsI?
136. (M3 6bonzapckozo oavknopa.) Ilarepo GparbeB XOTean Pa3ACIUTh
20 osen Tak, YTOODI KaiKABIH M3 HUX IIOJYIHI HCYCTHOE KOJIHYECTBO OBEII.
Bosmoskuo am ato?
137. BepnHo M yTBEPXKACHUE, YTO IPH JI000M HATYPAILHOM ¥ 3HAYECHHUE BbhIpa-
xenust (5n + 7)2 — (n — 1)? neanres Haneno na 48?2
€ | ToToBMMCH K H3Y4YEHHIO —
HOBOW TEMbI
138. Vkamxwure uuciao, 06paTHOE YUCITY:
5 5 1
1) =; 97 3 -3=; 4) —; B) 0,12.
) 2 2) 7, ) 32 ) = )
139. Haiigure npousseacHue:
5 3 . 3 2
1) = —; 2) 6-—; 3) = -2=|.
) 520 AT ) 3 ( : 3]




140. Bnmonuure genenuc:

5 (_25), oy . 4. 8 3«
)18.( 27], 2) 8: = 3) —1p ¢ (-24); 4) 13:5

141. Haiigure 3HaueHue CTENCHH:

1) (%]) 2) (%T; 3) (—2%)2; 4) (—%%T

L) Yyumca aenatb \

HecTaHAapPTHbie Waru

142. JIa napoma OJHOBPEMCHHO OTIUIBIBAIOT OT IPOTHUBOIOIOKHBIX Heperon
PEKH U MEPEecekaloT eé nepneHaukyspao 6eperam. CKopocTd napoMos
HOCTOAHHBIC, HO pasHbie. [TapoMbl BeTpewaoTea HA PacCTOAHUM 720 m o1
0HOTO U3 HEperos, MOCIE Yero TPoAOLKAIOT ABkeHne. JocTurnys 6epe-
roB, IMAPOMBI CPA3y HAYMHAIOT ABUTATLCS OOPATHO U Yepe3d HEKOTOPOE
BpeMA BeTpevaloTea Ha paccroannu 400 m ot gpyroro G6epera. Kakosa
HIHPUHA PEKH?



3apanue N? 1 «[lpoBepbTe ceba» B TeCTOBOMU dopme

1. Kaxoe M3 JaHHBIX BBRIPAKCHUN ABIACTCH HEIbIMT
m+n m+n m+n n
A) m b) 7 ) Tm LJ it Tm
2. [Ipy KaKoM 3HAYCHMH IEPEMEHHOH HEe HMECT CMBICAA BLIPAKEHUC
3a 5
2a-10"
A)O b) 10 B) 5 I 0;5
x+2
3. Ilpu kakux 3HaYeHUSAX aprymeHTa QyHKUUS Y = —; HE ompepe-
xs -
JieHar
A)-1;1 b) 1 B)-2;-1;1 ry-2:1
ab
4. C : ‘ oL :
OKpaTHTE ApodL )
3a® 3a? 3 3
A) — b B) — r —
) 2 ) 2 ) 2a? ) 2a”
afr=1R”
5. Kaxoil u3 JaHHBIX 1po6eil TOKAECCTBEHHO paBHaA Apodh '}bz lg')?
’ -_—
bh-3 bh+3 5] 5
A b B r
) 75 ) 75 ) 5-3 ) 753
. ) R 12¢% — 4¢
6. Coxparure gpodnb e 1
A) 4c B) -4¢ Bj 1 e
4c 4c
.
7. Boimoaure BIMUTAHME: — o — 10 .
xr—-2 x-2
X+ 2 5x + 10 L
A) -5 B) 3 B) b5 I') -5
- - R
8. BoinosHuTe claoxKeHue: = + = =}
m-3 3-m
m-—1 1-3m .
A) — B) P B) 3 -3
9. IlpeacraBbTe B BU/IC ﬂ,poﬁn BRIPAKEHUE = _hﬁ —an
3n In 18n 18
A)n—4 5)4—1?1 B)n-—ﬁ E) b-n
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10.

11.

12.

YupocTture BolpaxKeHue i 3?:?2 o -

3m-2 9m?-12m+ 4

1 1 m m
A) —— B) i R — | b L
) (3m - 2)* ) 3m -2 ) (3m — 2) ) 3m — 2

YpocTuTe BbIpaKkeHUe g~ _g-% L.

a® + 4a a a+4
Ayt il B) a T)a+4

a a
-2

- X" —-4x+4
Ha kaxom pucynke nsobpaxén rpadpuk gynxumnm y = ———7?

A

=Y

A




§ 9. YMHOMeHWe U fieneHue pauuoHanbHbIX APOGEH.
Bo3BeaeHue pauuMoHanibHOW APOGU B CTENEHb

Bbl 3HaeTe npaBHiIa YMHOKCHHA U JAeI¢HUS OObIKHOBCHHBIX ApoGeit. Mx
MO3KHO BBIPA3HTD CICAYIOIMIMMH PaBCHCTBAMMU!
a.c_ac a.c_ad
b d bd’ b d  bc’
[Mo aHAIOrHYHBIM NPABMIAM BBIIOJHSIOT YMHOMXCHUC U JCJCHHUC PALHO-
HAIBLHBIX JPO6Eii.

‘ () NpomzBeaeHuem ABYX pauuoHanbHbIX ApoGeil ABASETCS PaLUOHaNb-
Haa Apo6b, YUCNUTENb KOTOPOW paBeH NMPOM3BEAEeHHUI0 YUCNUTenei
AaHHbIX Apo6ei, a 3HaMeHaTeNlb — NPOM3BEAEHHUIO UX 3HAMeHaTenen.

‘ [‘_} YacTHbIM ABYX pauUuoHaNbHbIX npoﬁeii fiBNaerca pauvoHanbHanA

npoﬁb, YyucautTenb HOTODOﬁ paeeH Npou3BeeHnio YUCNHUTENA AenNnMO-

ro U sHameHarensa genurend, a 3HameHare/lb — NpoU3BeAeHNIO 3Ha-
mMeHaTena AeMmMoro U HHCNuTena genuTens.

5B B

MNpumep 1. Bemmoauure geiicTeus:

2> b 3) a’ +2ab  a® - 4bh*
b 14c¢t’ ’ a+9 " 3a+27"°
4x 5?2 — 35¢
D (2x-12) . ———— 4) ———— : (¢ =T).
) { ) T 12x+36 ) ez 2le~T

PeweHue. 1) Nueem:
216 B* _ 21¢°-b? _ 3¢?
% 14¢*  bS . 14ct  2B°
2) Ipexacrasus mHorowreH 2x — 12 B Buge gpodmu co 3Hamenartenem 1,

IT( )_J'I)"'-Ii:l CM:

x X - 25 2(x -6)- 4x ¢
(2 —12) - — 4x _ 2x-12 _ 4x _X 3)9 _ 8:1‘.
x° -12x + 36 1 x* =12x + 36 (x — 6)° x-6
3) a® +2ab  a® - 4b* _ala+2b) 3a +9) _ 3a
' a+9 " 3a+27 a+9 (a-2b)a+2b) a-2b
5¢? —35¢ _be?2-85¢c ¢c-T7 Be(e-T7) 1 5
" c+2 i) c+2 1 c+2 c¢-7 c+2 "

- Fs % = l‘. - . - ~ a
[TpaBuno yMHOXKECHHS JBYX JpO6CH MOKHO OGOGIMTDL I HAXOXKICHUS
MPOU3BEACHUA TPEX B Gosree pannoHANLHLIX Apobei. Hanpumep, ana Tpéx gpo-
Oel uMeeM: .




A

O

2a° 1067 | 4a”
156  7¢t T 9bct

Mpumep 2. Yupocrure BuIpamkeHne

PeweHune. Umeem:
2¢° 10b*  4a® _ 2a° 106 9bc® _ 24° -10b* - 9bc® _
156%  Tet T 9bc? 156%  T¢t 44 156% - 7ct - 4a?
_2:10:9:4°0*c _ 34°
15.-7-4-a2b%* ¢

[IpuMeHsasa OpaBWIOo YMHOXKEHHUS PAlHOHANBLHLIX APO6GEi, MOMXKHO IOy
YUTh MPABWIO BO3BEICHHUA PALHOHANILHLIX AP06Eei B cTenenn. [Ina narypaisHo-
ro #, n> 1, umeem:
1 MIOIKHTCIe
(_J” AA A_AA.A_A
B) BB " B B-B-.-B B"

M MHOKHTCICEH N MIOGKHTCIe

1
A A
Jaa =1 10roBOpUINCD, YTO | = | = —.
B B
CregoBareanHo,

A n A”
= = ——, Ig¢ 7 — HATYPWIbHOC YMCJI0.
(5) =% b

(L) Yro6bI BO3BeCTM paLMOHaNbHYIO Apo6b B CTeNeHb, HYHO BO3BECTH %
B 3Ty CTeneHb YMC/IMTE/Nb U 3HaMeHaTenNb. [epBbii pesynbrar 3anu-
caTb KaK YMC/IMTEeNb, 2 BTOPOi — KaK 3HamMeHaTeNb Apo6M.

3
2
Mpumep 3. [Ipeacrasbre B BugC APOGH BLIPAKCHHC (— Ll ] ;

2hct
PeweHue (_%L}T = _[ 3a”* T __ (3a® _ 27a°
L 2bet 2bc* @ty BT

end

1. Y70 sBNAeTCA NpousBeAeHUEM [IBYX pauuoHanbHbix Agpobein?
2. Yo nABnAeTCs YacTHbIM [BYX pauyuoHanbHbix apoben?
3. Kak Bo3BecTv paumoHanbHyio apobb B cTeneHs?

) YnpaxHeHusn ¥

v
4
143. KaxkoMy U3 JaHHBIX BBIPOKCHUI PABHO HPOU3BEACHUC — @ — 7
¢t

;
c2 o c

1) Liz g) 2 8). L 4 2
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144.

145.

146.

147.

148.

149.

Boimmoanure yl\'IH(}}i{CHHCZ

3a? 3m 5 48ab 5lbcd
1 i 4 il 8?’1[1; 7 . £
) g ) 161 ) 17¢*  40a*
; 2 5030
2) 2_'9[1, 5) 14m! ‘”_%; 8) 2](,.’ . fi _
b 8a T 13p= 28¢*
e E
Y oyz bx’ b 10a*’
YpocTure BbIPaKCHUE:
a* b2 a 11x3 P
— = 3) — - 2a; e
b a2 ) 2h y®  3%x7’
am?  mk® o U . TRY 27md
2 — . : 4) 15x12 . 2—; 6 . =
) BB 12 ) 5x* ) 9mp 56k p?
YHpocTUTe BBIPAKCHUE:
a-b 3 m-2 m+7
1 . ¢ §] .
) 3b a-b’ )m—’_ztg m-—2
2mn +n? 2m a
2) —— . = 7 +4)- :
2) om n ) (a ) 20 + 8
Ta+7h b3 xr-9 x?24+2x
3 — s 8) ——- .
) bho a+b ) 4v+8 x-9
32 a-3 402 —4a+1 a+1
4) g ; 9) ; ;
at -9 8a 3a+3 2a -1
c-1 c+6 a2 -256  44*
5 : ; 10 . .
) c+6 ¢ -2 +1 ) 4a o - ba
BrinosHnuTe yMHOXKeHUE!

3a+ b ¢ by -5y  x? 6
1 . : 3 —. : By ——— - (m — 3n):
) 4c  SBa+b ) x5 xX-y ) m? —9n? ( )
9) ab—b?'4_f; 4) 186 b+4 §) o 6=8 ., derl
8 b b2 -16 3b 9c* +6c+1 ©=3
i g 5 12
Kakomy 13 JaHHBIX BRIPAKCHUIT PABHO YACTHOE — @ — ?
. : ¢ ¢
. . ) 4,3- 6
1)Sa B 3) 4c% 4) 4c".
BoInosHUTE ACICHUE:
8m  4m 6a  3a’ 1242
1) = == 4 — 7) 24a® - =—;
) n n ) b T 902 ) b
on 3b 9a 18a* 36a . o
7¢? ¢ e
3) — 1 —; 6) a® . —;
) d " d* ) & b*c’
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150.

151.

152.

153.

06 \

155.

Haugure wactHoe:

1) <L 28, e 5) 49m# : 2.

a: a m® m'n- &

b b3 610 g i . 16238 1012
9y ZL_p 2 s 4 2 (30x°y): 6 A1 gl _ |
) 538 ) y® (3027 ) 332° 552°
Yipocrure BhIpaxKeHHe:

)a—b.a—b' 5) a’>-25 a-5
Ta ~ 7H oa+7 Ta+7

2 -y 6x+ 6y L @ —4a+4
5 Fi s Y. N 9.

2) ;] E= 6) —%:9 (a—2);

c-5  ¢-5H 9 qppey . P4k
3) s g 7 (p If)k).—p :

= 2 gy 9 M= 2
1) iy e ; 8) a ‘ab:a 2ab + b .
xy 3y a’ ab

Boinonnure genenue:

1) bm-2n  bm-2n
10k ° 10k 7

9) {U+ 3 : p+3 :

p*-2p 4p-8

2 _ p2

3) a’ - b La+ b
2ab ab

BBINTOJIHUTE BO3BEICHUE B CTEIEHD!

a g_ 3 ¢ ) 3m? %_
P AR
8 61\2 5ab \
o) o) (%)

IIpeacraBbTe B BUgE JPOOH BBIPAKECHHIC!

10 9 sl o \0
7 o [ 4m Y. o [ 107 Y, 2m3n?
v a(5n) a[HF) 4’[ o ]

a’-16 a+4.
a-3 "a-3%°
y-9 y* -8l
y-8" y? 16y +64°

4)

5)

6) (x2 — 49y2) : r“—”

YIIpOC THTE Bblp'cl}l{CHifIC!

6ath? 14b% Badcl min ? m!t0n5
1) R ; 4) :
35¢%  a’c®  18h% 3p? 54p®
. 33m®  88mt  21mb 945\ (4a® Y
2) g rel 7 5 | =% | 75 |}
34n® * Blnt  16n° j Y
g) 3620 2420 722 6) 272" (80
T oa9y5 T 25yt 30y’ 164° 912 )’



156. Yopocrure BolpaxKeHUe:

1) 3ath® _43)*(:‘3 _ 5h7 3) (@T i
10¢® 2747 94’ ) bt 50a't’
9) 3a*  7c¢ . 9ab 4) (3,\’? T ) (Sxﬁ T
9522 " 6b° " 142" g0 ) Uy )
157. 3ameHUTE NEPEMEHHYIO X TAKMM BBIPAKCHHEM, YTOOLI HOJYIMIOCH TOXK-
JECTBO: . ; r
4a? 6a o (204} b
I)[b-“]'x:b_‘—’: H(YJ:IZE'
158. BomoJsHHTE yMHOMXKEHHE U JIcICHUE Apobeil:
1) 4-a 12¢° 6 xt-9 5x+by
8a® a?-16" x+y x2-3x"
9) -8 26— 7 m+2nzmg+4mn+4n2_
e +ed 4¢?—cd’ 2-3m Sm? —-9m
3) b? —6b+9 b*+27 8) a’+8 a*-2a+4.
T b2 -3b+9 5b-15" 16-at a?2+4 °
4) a’ —16a  12ab* 9) -1+ 36 2 -HG
3ah  4a+16° 3x + 21 4x - 24°
5) at+b>  Ta-7b 10) 3a+15bh 4a + 20b
at bt a®—ab+ b’ a® —81h% ~ a® — 18ab + 812~
159. ¥Ympocrure BBIpaKCHUE:
1) 7a°  bH-a 5) 5m2—5n2:15n—15m_
a?-25 a ’ m2+n? " 4m? +4n?’
9) A +b b-a 6) mn® — 36m  2n+12
a-b b+a’ m* -8 ~6m-12’
| a at -1  a-1
3) & -a 1+a®’ 7 at—a+l a*+1’
a’ —8ab 8b? —ab 4x% - 100 i
4) 25 ; TP 8) T (222 — 20x + 50).

160. YnpocTuTe BRIPpAKCHUE M HAWJAUTE €r0 3HAYCHUC!
1 a? - 81 : a-9
a? —8a  a® - 64
b4 )
4x? — 4y® ~ 6x + 6y

, ecnu a =—4;

2) ,eecmx =42, y=-238;

3a -

9
, ecou a = (0,5
da

3) (3a? - 18a + 27) :

a® +a®  a® +at

4 .
) (3a -3 " 94® - 9a

,econ a = (),8.

39



161. HaliguTe 3HauCHNE BBIPAKCHUA:
3

1 b I
1 : 2C =9 h=_=:
) a’ - ab bQ-—aQ’LLﬂHa 23 7

a’ +4ab + 4b*  3a + 6b

2 : ectma=4, b=-b.
) a2 — 9h? %2a - 6b’ ?
¢ e 1 g
162. HasecTtHo, yTOo X — i 9. Haifanre 3HAYCHHUC BLIPAXKCHHA a4 —gs
: X
1 1 y 1
163. HMasectHO, uto 3x + — = —4. Haiinure 3naueHue BbIpAKEHUA 9x~ + —;.
x x5

o 16 " 4
164. Jano: x° + T 41. Haliinure 3HAYCHNUE BBIPAKCHHA X + —.
X x

: 1 . 1
165. Jawno: 2% + — = 6. Halignre snauenmne BbIpaskeHus X — —.
x x

166. YmpocTuTe BhIpaXCHHE:
a® - 36 _a* +ab + 6a+6b
a® +ab-6a—-6b"  a®+2ab+ b

a’+a-ab-b a®-a-ab+b

2) 5

a+a+rab+b a®-a+vab-b’
167. an()CTHTc BBIPAKEHUE:
25— 5a +5bb—ab ab—5a-5b+25

1 ‘ 2
) 25+ ba —5b—ab ab +5a + 5b + 25
9 a? - 2ab+b>  a*-ab+4a-4b
a’> —ab-4a+4b’ a® - 16 ’
168. Jokaxure TOXIECTBO:
842  6a® 3a

, . =1
a-3" a® —9h* 4a+12h
169, JloKaKnTe TONACCTRO!
a’+a 6a+6 9a% +18a% +9a 1

2a-12 2a+12° a2 — 36 6

C} YnpaxHeHHMA ANA NOBTOPEHMUA \—

170. Pemwure ypaBHeHHE:
1) (22 +3)?— 2x (5 + 2x) = 10;
) (x-2)(x—-3)—-(x-6)x+1)=12.
2x+1 x-4 x+45
3 2 6
172. M3 nynkra A B nyHKT B, paccrosHne Mexay KOTOPbIMA paBHO 192 kM, co
cxkopocTbio 60 kM /u Belexan MmoTonuuet. Yepea 30 Mun HaBcTpeuy emy

171. JloxaxuTe, 4TO YPABHEHHUE HE UMECT KOPHEH.

40



us nynkta B co ckopocTbio 75 kM /4 BbI-
exan BTopoi MmotonuaucT. CKoabko Bpe-

MECHH €XaJI BTOPOH MOTOLMKINCT A0 BCTPE- | ﬁl a piam & ; €A, ] |
- 2 :
4H C [ICPBLIMY H m;lf'u mkm 'mmﬁrmtm. .
173. B asyx OGmgonax Haxogurcs 80 1 Moxoxa. E O'plamars auspiersons sl e
L {51 nperus. n ] g—;\:.lm.: b [u« » MM LB
Eci n3 ognoro 6ugona nepennts 20 % 151 sl pgabafun o
. - | Ilunr[:mt rleulvfmwa :.mmwfnuum
MOJIOKA B APYroil 61j0H, To B 0boux 6110- i e e |
; bt S ;O Wiiza [1ETEL AAMBIEGHTA werd sesiiia
HaX MOJIOKA CTaHeT nopoBHY. CKOJBKO 11u- el § b oo ,,_,,W,T w i
TPOB MOJIOKA 6bLIO B KAXKA0M GHAOHE mep- [ “"::ﬂff“:‘":“:‘:‘“"m;':"::;*' fé'd;gl‘; !
BOHAYAJIBHO? | l'll'T'pDﬁfﬂ’f & FFoumtdRo I l‘rrubr:pu !
" | A meienr rpink wonk rn"mr tidrnan ()
174. (M3 yuebnuxa <Apugpmemuras» 1 e n b, s¥ypseasanen |1
i | T c-.r;oms'w. o+ 1 BN 1m-u |
J. D. Maznuurozo'.) Isenaguars mopeit | Ene;.;f;m aoaii sk morgsraet |3
. C ! w . - 2 i I'"fm + B A 'N? i I'O'FS\?!‘HM\ A'N ,
ecyT 12 xne6os. Kaxapiil Mmyxanna necér || 1 SEit.a. 6 povud mi, s {
f i
o 2 xiaeba, KeHIHUHA — 110 HOJI0BHUHE XIIe- ; 1 % u;:;f:i:-ﬁi;:fm i i
- z |
6a, a pebéHoKk — mo 4YersepruH xiacba. li H
v |
CKOIBKO GbLIO MYMKYHH, KEHIIUH U JCTCH? & i
Mﬁ-ﬂlm-(-ﬂﬂl il'J.u. .‘nrfl WWIWM 1]

«ApudmeTrKar
N. ®. MarHuuKoro

N

( | Yyumca aenatb
HecTaHAapTHbIE wWaru

175. Bacs u Ilers 10 04epeAy 3aMEHAIOT B YPABHEHUH X* + #x° + #x% + #x + 4 = ()
OJIMH 3HAK * Ha HEKOTOpOoe uncao. Ilepseiv 3ameny aenaet Baca. Ilers xo-
YT MOJYMUTh YPABHEHHUE, KOTOPOE uMeeT KopeHb. Moxer ym Baca emy

IMOMEIIATh?

§ 6. ToxaecTBeHHble Npeo6pa3oBaHUA
pPauUOHaNbHbIX BblpaXeHUi

[IpaBuaa AeiicTBUMI HAJl PALMOHAILHBIMHM APOOAMH HO3BONAIOT a0boe
PAINOHATLHOEC BRIPAKECHUE NPEOGPA3OBATE B PAIMOHAILHYIO IPO6DL.
PaceMoTpum npumMepst.

Mpumep 1. Ynpocrure BuIpaKeHne
a-4 2a? + 8a

( 3¢  ba ]
a-2 a?-4a+4) a® -4 a-2

PelleHre. AHAIOrMYHO HAXOMKACHUIO 3HAYCHUsS YHUCIOBOTO BBIPAKCHMSA,
COAEPHKAMEr0 HECKOABKO apu(METHUECKNX ACHCTBUIA, JAHHOE BLIPAKECHUE

I Neonruit ®ununnosny Marauigkmii (1669—1739) — BoLAAIOLUIICH PYCCKUIT Te-
Jaror-MaTeMaTHuK, aBTop 3HAMEHUTOro ydedHuka «Apudmernkar (1703), no xo-
TOPOMY YYIJIOCh HECKOJIBKO HOKoJdeHuil. «Bparamu cpoeil yuénocru» camran
«Apudmernry» Maruunroro M. B. Jlomonocos.

a1



MOZKHO YHP()CTHTL, BLITIOJIHAA ,El.CﬂCTBPIH B COOTBCTCTBHH C H()pﬁ,ﬂ,K()M BBLITIOJIHC-
HHMA apPI(_lJMCTPI‘IBCKI/IX ,EI,CI::ICTBHI:‘iZ CHAYATd — BBIMHUTAHHE Bh[p'd}KCHI»iI.;I. CTOAIHMX
B cxoﬁxax, 34TCM — JACJCHHUC M HAKOHCL — BbLITMTAHMC!

1 3a 6a _3a " 6a_ 3a°-6a-6a 3a°-12a.
a-2 g2 -40+4 a-2 (a - 2)? (a=2)2 (@a-2)? °
9) 3a® -12a a-4 _3a°-12a a* -4 3ala-4) (@-2)(a+2) _
(a-2?% "a®-4 (a-2? a-4  (a-2)7 a-4
_Bala+2) 34° +6a
T og=2  a-2 "
3) 3a3+6a_2a2+80_3{{2+ﬁa—2a3—8a_ag—Qa_a(a—Q)_a
' a-2 a-2 a—2 T a4=2 a-92
OTBeT: . «

HPC()GPHI‘I()BELHHC pi:lL[H{'}HEU'I LHOI'O BLIPH}KCHI/IH MOMKHO BBIIIOJIHATDL HE 110
OTACIbHBIM ,EI,CI.rj[(_"'I'I:lI/.l.'~ll\c![1 a LI;CI'IU‘IK(}I.;L l_.[p(]H.JIﬂH)CTPI/IpYCNI CHA3dHHOC Ha C.J'IC}.'I,Y-
HIIeM Hle\lL‘PC.

Npumep 2. Jokaxure, 4TO Opy BCEX JONYCTHUMBIX 3HAYCHHMAX IIEPCMECH-
3a i a+b hda
a-53% 18-6a ba+a’

HOH 3HAUYCHHE BprH}KCHHH HC 34BHCHUT OT 3HAYCHHHA 1.

PeweHune. YupocTuM JaHHOE BbIPAKEHHUE: 3a gy G
= ip A P "2-3 18-6a Ba+ad
_ 3a a+h b4a _ 3a % 9 _ B3 9 _3(;—9_3(&—3)_%
a-3% 6(3-a) ab+a) a-3 3-a a-3 a-3 a-3 a-3 o

(:J’[C}.'I,{)BHTC.JILH{), l'IpH BCCX ,E[()H)’CTPIMI;;IX JHAYCHHUAX d 3HAYCHHE JAHHOTO
BBIDAMKCHHUSA PABHO 3. <

a-7 a-"7 3a-1 4
MNpumep 3. Jlokaxure TOKICCTBO + s = .
3a-1 a+1) a®>-7a a+1
PeweHue. [Ipecobpasyem JeBYIO 4ACTh JIOKA3BIBACMOTrO PABCHCTBA. 3/1€Ch
LENeCOOOPAZHO PACKPBITL CKOOKM, NPUMCHAS PacHpeaeIuTeIbHOE CBOUCTBO
YMHOKCHILA:
a-7  a-17 S3a-1 a-7 3(1—A1+a—? 3a-1
3a-1 a+1) a2 -Fa 3a-1 ala-7) a+1 ala-17T)

1Y 3a-1  a+1+3%a-1_  4a 4

a ala +1) ala+1l) ala+1l) a+1

Te VHJACCTBO JJOKA3aHO. 4

F. )



C‘||—-

1
Mpumep 4. YnpocTure BeIpaKeHUE la

= b
ab

PeweHune. 3anucas ganHoe BbIpa}KCHHE B BUJIC YaCTHOIO OT JEJIC€HHUA 11C-

+L

b
i)
4

be

JAHUTENA HA SHAMCHATCD, II(}J’I)"{HMZ

_-'—_
a b ¢

L-1.1
b :(1+l l],(l 1 l)_b-::+ac+ab.(:+a+b_
1 ' - -

—_t+ — 4+ — :
1 1 ab  bc  ac abe abc
ab  bc  ac
_bc+ac+ab abc _ bc+ac +ab
abe c+a+b c+a+b

,Z[HHH(}C BLIPH}KCHHC MOZKHO VIIDOCTHTL HMHBIM CHUC{'}ﬁ(}M, I»!CH()J'[IJSYH 0cC-
HOBHOEC CBOMCTBO ,E[p{lﬁld, a4 MMCHHO!: YMHOKHTDL eé YMCAUTENb H 3HAMEHATED
Ha OJHOWICH abc:

1 (l+i+l)abc L oabe+ L. abe+ L. abe
g b"e b __a b ¢ -
1 1 1 1 1 1 1 1
- W (. . bc + — - abe + — - abc
ab+bc+ac (ab+bc: ar)ab( ab n(+b(, a}{-l—ac.' ane
_bc+ac+ab
c+a+b
OftiET be + ac + ab
c+a+b
~ :
€ YnpaxHeHusn l
0 N
176. YupocTure BhIpaXKeHHE:
a  a 6 . . 5 4 .m+9n
1) (§+Z]'a2’ b)(m—n m+n]'m+n’
oy a’h 1 13 -2 x2 )
2) a—b.(g E]’ 7) _1:+2.(x x—?]’
al. al. 2 +a 2 x-1,
3) (1+EJ'[1 E]’ 8) % .?4— r'
a* 2a b | 6¢2 (1 1
4) (b_—’ ?+l]'a—h’ g)ﬁ'((:—l-FlJ’
9 g 2
5)a‘ ab b+1 a ; 10) LY ‘JU+Iy.
b2 -1 a bh-1 x+y x-y) 2 +9°



177.

o0\

178.

179.

180.

YHp()CTI/ITC BprH}l{CHI/ICZ

1) (x+§]:(x—§);
) (§+557);
o (),
4) (g_i_)]. 4ab

a-b’
Brimosaure geiicrerus:

ab?
a? + b2’

m .
mn-n’

La+b.
T

84
£ _gx’

a a?-h?

5) b

. Tx x -8
6 - .
) x+2 3x+6

9a -9
7) (a— a+2]'

a 8
8) (a+2_a+8]‘

a’ - 3a
a+3 "’

a’ + 8a
a-4

1) a+2 _ e*-4 8
a®-%+1 3%a-3 a-2°

on P2 +3b (b-3 b+3

2) = . + :
b3 +9h \b+3 b-3

3) +1 3c-1 2c

b 3c-1 3c+1 6L+2

4)(‘ 1 T ‘l ,,]r‘ﬁal:
a’ —4ab+4b%  4b? -a® ) a® - 4b?

- a-8 a a-20
5) 5 —— :
@t -10a+25 a?-25) (a— ,))z
. [ 2x +1 X%+ h
6) —
2 4b6x+9 x24+3x) 2
Buimonuure gelicreua:
1) b+4 b -16 2
b2 —6b+9 2b-6 b-4
9) m-1 m+1 ; ?1m ;
m+1 m-1 me =1
: 2x . 1 1 !
3) 3 B o B
T -yt \ X+ 2y +yt oy -x

2a -3

a? -2

e

YHp()C THTEC Bblpa}i{CHI/ICZ

15 7-x 1 2 a ab 2
1 N TR L e e T o ;
)(r—T ] x2 —16x + 64 )(a b fr] 2-b b-a
¢ _ba-161 _ 2a a a a*+1) a®+a
2) [a a-3 ).[Qa a—%)’ 4)(3—1 a+1 1_(;2]'((:—1)‘2°

_a-1 ]
~4a+4 a*-2a) o

—4a’




181.

182.

183.

184.

185.

5) ¥+2 x-2y  16y° 4y
' x-2y x+2 x?-4y®>) x+2y°

2_9a+4 a+2 a®>+8 4
YHp()CTHTC Bblpa}i{CHHC:

2 5
1) +14.1+49:( 13‘_1__+6];

()( ga-8 , 1 _4&'—28)»&2—4_

x+6 x+6
i : .2 .

9) C_zc—QJ:(.u+.‘%(.+§;
c+8 ¢ — 64 C

22-9 x+3 3%-x) 3-x
2y —1 9 6 -4
4) i Y + 3:“‘ ) " 1 - .ll )
P +2y+4 -8 y-2 18
JIOKaKUTE TOXIECTRO:

ab b . 2 a-b,
1)[a2—b2+2b—2a]'a2—b2_ 4 7

_a-2 a+2 2
2 : +
) (4 @ a+?2 ] a a-2
. _ 2 ;
.5)( 5, 1 ]‘((. 6%, 3¢ _o
36 -c¢? ¢ -12 + 36 2 c+6
I[()KEL}KMTC TOKICCTBO!

3)( 36  x-3 ")+x] 6
X

1) 2  a ) P _ 4
—ab a-b b —ab)  4ab a+b’

; (a—h}‘. a a 3a+b .
2) a ({a—}))2+b2—a3]+ a+b =2

B'ABI/ICHT JHM 3HAYCHHC Bblpa_}i{CHHH OT 3HAYCHHSA BXO,’IHU.ICﬁ B HEro H(:p(;‘-
MEHHOH:
1) ( a+3 1 ) S+ 53

bt ]
l 2ia a-a’

2)(2.{; _l}g?a _2?
a--49 a+7) a*+14a+49 a-7
Jokaxure, 4TO 3HAYCHUE BLIPAKCHHS HE 3ABUCUT OT 3HAUCHMS BXOAICIH
B HETO NEPEMCHHOM:
1 3;(2—27‘[6_141 ﬁx—l)
4x? + 2 x=3 x+3

9y 3 _8af‘—18a_[ 2a 3 ]
2a-3% 44> +9 402 -12a+9 4a*-9)
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186. Ynpocture BbIpaKEHHE:
9
a

1
1 ﬁ+]._ 8
)7_ P )l_;
a+1 1
1+ =
a
_‘haa—g Qﬂ[}—b+l 3_2
2) —=—- 4 + ;
2) 3 )2a+b 3a
1-= -1 =-1
a b b
187. Yr[p()CTHTc BhIPpAKEHHUE!
a—b+b
a+b  a 1
1 a+b a : c _
) a _a—b 2) 1- 1
a+b a 1
a+1

188. an()CTHTc BLIPAKCHHE:

1) +a—b_l . a+b_b—a+ 6a® .
b3 —ab b? b) \b-a a+b o -p*)

: a+2 2-a 4a®°+2a+1), 1 Y 8a-1
2) 3 2 - 3 9 : T 5.2 }
4 —4a* +a 1-8a 2a° +a 1-2a 2a- + a

189. ¥Ympocrure BhIpaKCHHE:
(18y2+8y_ 3y +1 ]‘(I_M_B—GyJ
27y -1 9y? +3y+1)° Y Sy-1)
190. Jokaxkure TOXKICCTBO:

16 1 2 1 8a
I) : 9 € = g | B
(a -2 ((a -2 4> -4 (a+2)? ] (a—2)

9
. P
9) a+ll_( 45::+.} oo a+7 ]:(a+3j -1
a+9 a* =81 a° -18a+81 a-9

191, Jokaxkure, 94TO NPH BCEX JAOMYCTUMBIX 3HAUCHMAX MEPEMEHHON BBIPAXKE-
D)
HUE bi+9 +(b+3]h [ 1 - 8 .2 ) HPUHUMACT TOTOKH-
g3h2 _ B b-3 b-3 9-p2 p2y3h
TEJILHBIC 3HAYCHUS.
192. IloacTraBbre BMECTO X JAHHOC BBLIPAXKCHHE H YHPOCTUTEC IIOJYYCHHOC
Bpr’d}I{CHH{::

iy X comn 1T = ab oy a—bx o X = a—b
—E’ a+b’ b+ax’ a+b’
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) YnpaxHeHus Ans NOBTOpPEHUN

193.

194.

195.

196.

197.

198.

199.

200.

201.

Pemnre ypaBuenue:

1) (3x—1)(4x+5) — (2x+3)(6x+ 1) =4;

2) 8x(2x+ 7) — (4x + 3)2 = 15.

Jokaxkure, uro anadenne sopipaxenus 2 — 212 — 210 pepures naneno
ma 11.

Jokaxure, uro npm mobOM HATYpPalbHOM 7 3HAYEHHUE BbIPAKCHMA
u+2 _on+2 L an _ 9n penprea Hanenao Ha 10.

Ha nmepsom cknage 6b10 kaprodens B 3 pasa 6osbiie, 4yeM Ha BTOPOM.
Korza ¢ nepsoro cknaga Boiseanu 400 kr kaprodens, To Ha HEM OCTAIOChH
kaprodens B 2 pasza MeHbIIe, 4eM 65110 Ha BTOPOM. CKOJIBKO KHJIOTPaM-
MOB KapTodens 6110 HA MePBOM CKIAIE TEPBOHAYATLHO?

Kactprona cromnna na 510 p. mensme, gem ckoBopoma. Bo spema pacapo-
Aaxkn kacrpioss nogemesena Ha 10 %, a ckoBopoga — Ha 20 %, nocie ge-
ro KacTPIOAI0 M CKOBOPOJY BMECTE MOXKHO ObU1o npuobpectn 3a 1156 p.
KakoBa NepBOHAMATBHAS IEHA KACTPIOAU U KAKOBA — CKOBOPOJBI?

13 nynkTa A B nyakr B aBroMo6uib exar co ckopocTbio 60 kM /4, a Bo3-
Bpamancs u3 nynkra B B nyukr A co cxopoctsio 70 kM /4 gpyroit gopo-
roi, koropas Ha 15 kM kopoue nepsoit. Ha nﬁpaTHmi& IyTh ABTOMOOWIL
sarparma Ha 30 MHH MEHbINE, YeM Ha IOyTek u3 nynkra A B myukr B. 3a
KaKoe BpeMs OH jocexat u3 nyHkra A B nyakr B?

Padounit go/mkKeH ObUI M3roTOBRIATE exegHerHo 10 geraneil. OpgHako oH
M3TOTOBIAT €XKeHEBHO 12 neraneii, u yike 3a Ba JHA IO OKOHUYAHUS CPO-
Ka paboTbl €My OCTANOCH U3TOTOBUTEL 6 gertaneil. CKoAbKO aeraneil goJ-
CH OBUT U3rOTOBUTL PAbOUHIL?

(M3 pyccroeo ¢ponvraopa.) 3a 30 moner kymun 30 nrun. CKOABKO KynH-
JIM TITHI] KAXJI0T0 BHJA, CCIH 3a TPEX BOPOOLEH IVIATHIM OJHY MOHETY, 3a
JBYX roay0eil — TOXe OJHY MOHETY, & 34 OJIHY TOPJIHILY — ABE MOHCTEI, IIPH
5TOM KYIWIN XOTs OBl OJIHY NTHYKY KaXI0TO BUIA!

FoTOBMMCH K M3YYEHUIO L
HOBOMN TEMbI

Peummre \’paBHCHYICZ

2x+7 _x+5,

1) : 4) 22— 16 = 0;

1 3
9) 22 + 6x = 0; 5) 2522 — 86 = 0;
3) 0,21x — 0,7x2 = 0; 6) 22+ 4 =0.

a7



202. [lpu KAaKOM 3HAYCHUM NEPEMEHHON HE UMEET CMbBICIA BBIPAKCHUE!

6 x+4 x
1 : 8y ———— ) “o——i
) 3x -9 ) 322 +12x° ) x? -10x + 25
a2+ 8 4 . xr+2
s A 4 + H 6 ?
A a2 -1 ]x+'7 x-2 )(.\*+10)(x—12)
203. Ilpu KaKoM 3HAYCHHM NECPEMECHHOU 3HAUEHHUE JPOOH PABHO HYJIIO:
x =8 x-2 E:
1 : 2 : 3 ?
) 9 ) xX+2 ) x=5
IoepTopure cogepkanue 1. 14, 15 na c. 231232,
k ) Yyumca genatb
HeCTaHJapTHbIE Waru
204. Ha gocke HanucaHbl MHOTOWICHDB! X + 2 u 2x + 1. Paspemaerca sanucarn

CYMMY, Pa3HOCTL WIH IIPOMU3BCACHHC MIOOBIX ABYX M3 YKC HAIlMCAHHDbIX
MHOrowiecHoe. MoxkeT 11 Ha JOCKE ITOABHUTECH MHOI'OYWWICH 23")' 4+ x4+ 5}



3apaHue N? 2 [lpoBepbTe ceba» B TecTOBOU dopme

1. IlpeacraBbre B BUje APOOH BLIPAKCHNE 2_;;;:4 . L
4 P * P P plt 36mS
1 1 3 3
ol T B 5 r =
3min? smin® ) m’n® ) min®
3
2. Boimosuure ymuoxenue: (d + bbby ———.
Y ( ) a® — 95h2
A) 8(a - 5b) B) 8(a + 5b) B) —3 ry 3
a+ bb a—5b

b2 —-6b+9 b-7

3. YupocTure BhIpAKCHHE

bh-17 " h-8"
i -l l
A)b+3 B)b-3 B) 53 F)b+?)
6
4. BpINoJIHUTE Je/IeHHe: 5; : (L0a’h?).
949 hb op10 ad
A - b B
) bhb ) 2a” ) a’ ) 2h1"
5. YupocTure BhIpaKeHHE S . X3
. p p ;1‘2—2,\:‘ 4x - 8°
12 x &
A) = Bb) 12 B) 12 I«

n —-3n  nt-27n
64n? =1 64n% +16n+1"

6. Ilpeacrasbre B BUEC APOOU BBIPAKECHUE

A) 8?1: 1 B) 3n0— 1
(87 —1)(n~ + 3n +9) (8i + 1)(m= + 31+ 9)
B) 8n+1 r) &8n -1

(8n —1)(n® - 3n+9) (8n +1)(n® - 3n+9)

942\
7. Bomonuure Bo3BeeHNE B CTENECHD! (—" ) .

b
8a® 8a® 16a® 16a®
A) H12 ) _bT ) pi2 ) - b12
8. VupocTture BhIpaxKeHHE [ . ) , 2
) P ¥ a-6 a+6) a+6’
[§] §) X 3 ; i
A) P B) - B) 6(a - 6) I') 6(a + 6)
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10.

11.

[ 12.

KH.K()M)’ HHCTY IIpH BCEX ,E[(}l'l'yCTHMhIX 3HAMCHHMAX p?iBH(} JHAYYCHHE

30a 5 da-5 5
BBIPAXKCHUA 5ot : -1|2
9a~ -25 5-3a 3a+5

1 1
A) — b) 2 B) —= r)-2
) 9 ) ) 2 )
2 —
Yemy paBHO 3HAYECHME BLIPAKEHUA aiijub ecmn 3a — bbb =
h
=0,2(2a + b)?
A4 b) 4 B) 3 r-3
WasecTHO, uTo X + e = 6. Haligure 3HaueHHE BBIPAKCHUSA X2 Lz
x x
A) 36 B) 38 B) 34 ) 35
1.2
Ynpocrure BolpaxeHUe %
a
¥ a
2 4 b2 a’ + b2
Ay & FOF _ e
) a? - b? ab?(a® - b?)
2 _p? ab(a® + b*)
By £ =2 [j &
) a® + b? ) a’ - b?
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& /. PaBHOCM/IbHbLIE YpaBHEHUH.
PauvoHanbHble YpaBHEHUSA

Pacemotpum aBa ypasuenus: x? =4 n |x| = 2.

OueBUJIHO, YTO 3TH YPABHCHHSA MMEIOT OJHH M Te K¢ KopHu: —2 u 2.

B Takux cJaydasx roBopsT, 4To ypaBHeHHUs X2 =4 u |X| = 2 paBHOCHWIBHBL
IIpuseaém emé NpUMepnbl HAP PABHOCUIBHBIX YPABHCHUI:

) =l m P
2

2r=4udx —-8=0;
X2=1ln(x—1D(x+1)=0.

Pacemorpum ypasuenus x% = -5 u |x| = -3, Kaxgoe us s1ux ypaBHeHuMi
He uMeeT KopHel. Takne ypapHCHHA TAKKE NPHHATO CYUTATh PABHOCHILHLIMU.
Onpepenenne N
ﬂBa YpaBHeHWA Ha3biBawT paBHOCHNbHbIMMW, €C/IH OHHU UME-
HOT OlHH KU TE e KOPHHU WU KaKJ0e U3 ypaBHeHHii He MMeeT
KOpHeR.

Yncno 2 apaserca KOPHEM KaXKAOTO u3 ypasHeHuid (X —2)(x+1)=0
nx — 2 = 0. OgHako 5TH YPABHEHUA HE ABAAIOTCH PABHOCMALHBIMU, TAK KAK
KOpPeHb —1 MePBOTO YPaBHEHUS HE SABIACTCH KOPHEM BTOPOTO YPABHCHUSL.

B 7 xnacce BpI M3yumwau CBOMCTBA YpaBHEHUI ¢ OAHONH nepemennoit. Te-
1IEpPb, MCHONb3YA MOHATHE «PABHOCWILHLIC YPABHEHUS», HTH CBOHCTBA MOMKHO
ChOpMYIHPOBATE CICAYIOMHM 0OPa3oM.

Ecau x obeum wacmam danmnozo ypaenenus npudasums (uiu u3
obeux wacmeu 6btiecms) 00HO U MO HCE HUCTO, MO NOJAYHUM YpaeiHe-
Hue, pasHOCUNbHOE daHHOMY.

Ecau xaxoe-1ub6o ciazaemoe nepenecmu u3 00HOU Hacmu ypae -
HeHUus 6 OpYzYro, UIMEHUE NPU 3MOM €20 3HAK HA NPOMUBONOIIOINC-
MbLi, MO NOJYHUM YpasHeHUue, PABHOCUTIbHOE 0AHHOMY.

Ecnu o6e wacmu ypaseuernusn ymuodyicums (pazoenums) Ha 00HO
U MO ce OMIAUHHOE OM HYA HUCTIO, MO NOJIAYHUM YpasHeHue, PasHO -
cunvHoe danHomy.

PacemoTpum Takyio sagauy. ApTomodmwib, npoexas 180 kM nyTu, yseamdmn
ckopoctb Ha 10 kM /4 1 octasmuiica nyts gannoi 210 kM npoexan aa To ke Bpe-
Ms, YTO U IEPBYIO YacTh nytH. HaiiinTe HavanbHYI0 CKOPOCTH aBTOMOOWILA.

ITycTh X KM/ 4 — McKOMaA cKOPocTh. Toraa cKopocTh aBTOMOOUIIA HA BTO-
poit wacti nytu paHa (x + 10) xM,/4. ABTOMOGHIL HPEOJOAC IEPBYIO YACTD

210
4, a4 BTOPYIO — 3a

'TH 34 I
n X X+ 10
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180 210
Ypasuenne — = ——
X X+ 10

pCHH()ﬁ PCH.}'ILH()I?I CHT}":I.LIHI’I. ()6L HacTH H()J‘I}"ICHH()I"() }’I_]Z}.BHL‘HI/IH ABJIAKITCA pa—

SABJIHETCH MATEMATHUECKOM MOICILI) pPACCMOT-

HHOHAIbHBIME Bpr'cL}i{CHPIﬂMH s

OnpegencHue =
YpaBHeHue, NeBas M npasBas YacTH KOTOPOro ABAAIOTCA pa-
LIMOHANbHbLIMH BbIpaxK€eHUAMM, Ha3blBaIOT paLMOoHaAbHbIM.

M3 onpepencnus Caeayer, UYTo, PEmas 3aady, Mbl HOTYIIIN PALMOHATL-
HOE YPaBHCHUE.

OTMmeTHM, YTO THHEHHOE YPABHCHHE C OJHOH NEPEMEHHOH, TO €CTh ypas-
HEHHE BUJA aX = b, aBIsieTcs palMOHAILHBIM.

PaccMOTpHM PAallHOHANILHOC YPABHCHUEC BHJA % =0, rie A u B — muoro-
YICHBDI.

Bu1 snaere, uro dpobv pasna nyito mozda u moaoko mozoa, Kozoa eé
YUHCAUMEAb PAGEH HYAI0, A 3iamenamens omiuder om nyas. Ilostomy, uro-
Obl penuTh YPaBHEHHE BHJA % = 0, HyxHO nmoTpebOBATDL 00HOBPEMENHO20 BbI-
MIOJHEHWUA JIBYX YCIOBHIL A=0un B #0. 9ro 3HauuT, YTO IIpY PENICHUN YpaBHE-
HHH YKa3aHHOTO BHJA CJICAYCT PYKOBOJACTBOBATLCS TAKHMM aJITOPHTMOM:

+  pewmmnTs ypaBHeHHe A = ();

*  I[POBCPUTL, KAKME H3 HANJCHHBIX KOPHEH VAOBJICTBOPHIOT YCIOBHIO

B#0;
*  KOPHH, yOBJETBOPSIOMUE Yea0BHIO B # (), BKIIOUNUTEL B OTBET.
x-Dx+1
Mpumep 1. Pemure ypasuenue % = (.
a x*-4x+3

Pewenue. [Ipupasusaem aucaurens gpobu, CTOAMEH B ICBOI YacT ypas-
Henus, K oymo. Umeem: (x — 1) (x + 1) = 0. Kopusimu 3T0ro ypaBHEHUS SABISIOT-
ca unciaa —1 m 1.

IIposepuMm, YIOBJACTBOPAIOT JIM 3TH KOPHH YCIOBHIO x?—4x+8=0.

[pu x = -1 noayaaem, uro x* —4x+3 =8 = (.

ITpu x = 1 noayaaem, 4To x2 —4x+3=0.

CrenoBaTenbsHO, YHMCIo —1 ABAfSETCA KOPHEM JAHHOTO YPABHCHHS, d YMC-
a0 1 — mer.

OrtBet: —1. «

A
Kak MbI ke oTMeuann Bpille, PENICHUE YPABHCHUS BHIA B 0 cBoguTca
K pemenuio ypasaenus A = 0 u nposepke yenosusa B # (. B raknx caygasx

A
rOBOPST, YTO YPABHCHHUE i () paBHOCHJIBHO CHCTEME



A =1,
B=A
(x-Dx+1)

2 —dx+ 8

{(x -Mx+1)=0,

x2—4x+5=0.

Hanpumep, ypasHente = {} PaBHOCKABHO CUCTEME

Kax MpI BRIACHMIIN, PENICHHEM 3TON CHCTEMbI SBAACTCH YUCIO —1.
Jasepmum pemenne sagaun ob aeromobnae. Hmeem:
180 _ 210
x  x+10
Ilepexoaum k papHOCHUALHOMY YPABHECHEI)
180 210 _
x x+10
180{x +10) - 210x _
x(x +19)
1800 - 30x _
x(x +10)
THocregnee ypapreHre PABHOCMABHO CUCTEME
1800 — 30x = 0,
x(x+10) = 0.
Kopuem ypaBHeHMs, BXOJAINEro B CHCTEMY, ABAAeTCH yucao 60; ouesis:

HO, YTO OHO YIOBICTBOPSAET YeaoBmio X(x + 1) # 0.
OrBet: 60 kM /4.

Otcioga
0;

0.

Kak mzsecTHo, mob0o€ PalMOHATBHOE BLIPAKEHHME MOMHO NPEICTABUTD
B Byjle papuoHatsHol Apobu. ITosroMy moboe panuoHAIEHOE YPABHEHIE MOXK-

A
HO CBECTH K ypaBHeHuio Buja = = (. MMeHso Tak Mb1 u ¢ieranu, peias ypas-

B
HEHIHE 180 _ 210 )
X x + 10
Mpumep 2. Pemure ypaBHeHUe 3x +5 1 -_x
6r+3 4x? -1 2x-1
3x+5 1 X

Peuwernue. Hmeem: = (. Ilpegcrarue

82x+1) (2x-DExr+1) 2x-1

JIEBYIO YACTh 3TOTO YPABHEHHA B BHJE PALHMOHAILHOMN ,u;p{)ﬁu, TIOTY M
4x -2

3(2x - 1)(2x + 1)
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4x-2=10
[TonryueHHOE YPABHEHUE PABHOCUIBHO CUCTEME § c’
32x —1)(2x +1) = 0.
4x -2 =1,
[Mepenumenm sty cuctemy tak: ¢ x # (0,5,
x #—0,5.
x =05
Orcoga < x # 0,5,
x# 0.5
CregoBaTenbHO, HCXOSHOE YPABHEHUE HE UMEET KOPHEH.
OTBeT: kopueil HeT. «

9 A
Mpumep 3. Pemnre ypaBHeHue w —x=0.
x -
Pewenue. IIpeacTaBum J€BYIO YaCTh yPAaBHEHHUS B BUJIE APOOHU:

2x2 —4x - 16— 1% + 4x

={)

x—-4
x- —16 —0.
x—4
IMoayuyenHoe ypaBHEHUE PABHOCHILHO CUCTEME
x2-16=0,
x—4 =0,
OTKYZa MoJgydaeM:
X =4 wm x =—4,
x=4:
=4,

OteeT: 4. «
PaCCM()TPHM 3a,qaqy. B K()T()pUl:I p'clU,HUH'cU'IbH()C )-’p‘dBHCHI/IC HABJIACTCH MdA-
TCMEI.TH‘ICCK()ﬂ MOIC/IDLI) pCEU'leOl.;I CI/IT}’ZlLIHH.

Mpumep 4. TypucT NpoIUILLI HA JTOAKE 3 KM 110 TEUCHUIO PEKU U 2 KM IIPO-
Tus TeyeHusA 3a 30 mun. Halijure CKopocTh n0AKH B CTOSYCH BOAE, ECIU CKO-
pOCTDb TeueHus pasHa 2 KM /4.

Pewenue. Ilycts ckopocTs 10K B cTOsUYel Boge paBHa X km /4. Torja
¢ CKOPOCTB 10 TCUYCHHIO PeKH paBHa (X + 2) KM/4, 4 HPOTUB TEUCHHUS —

(x — 2) km/u. Typuct npomiset 3 KM 110 TEUCHHIO 3a

4, a 2 KM NPOTHUB

X+
. 1
TEUCHUA — 34 3 4. [TockonbKy Bech myTh O6bL1 npoifaeH 3a 30 MuH = 3 u,
x -
3 1
TO - 2 =)
x+2 x-2 2



Pemumm rmosryueHHoe ypasHEHHE:
3 2 1

+ — H
x+2 x-2 2

3x-6+2x+4 1 0

x* =4 2
10.1:—4‘—.1:2 +4 — 0
2x? - 4)
et
10x —x% =0,
{2():” —4) £ 0;
x(10 —x) =0,
X2
X2

a2 =10 wm x = 10.
Kopennb () He coorBeTcTBYeT cMblcay dagaun. CneqoBaTelnbHO, CKOPOCTD
JOAKH B cTOs4CH Boge paBHa 10 xm /.
OtBeT: 10 kM /u. «
?
* 1. Kakue gBa ypaBHeHUs Ha3biBalOT PaBHOCUNbHLIMU?
2. C nomMoLLUbIO KaKUX NpeobpasoBaHUii JAaHHOTO YpaBHEHUA MOXHO Nony-
YUTb YpaBHEHWe, eMy paBHOCUNbHOE?
3. Kakoe ypaBHeHWe Ha3blBalOT paLMoHanbHbim?
4. ChopmynupyinTe ycnosue paBeHcTBa apobu Hynto.

5. Onuwute anropyUTtm pelleHWsa ypaeHeHWs Buaa % =0, rae AnbB —

MHOTro4dneHbl.

™ Ynp
S npaxHeHusd

205. MCcTHMHHDBIM WM JIOKHBIM SBJISACTCS BBICKA3BIBAHUC!
1) ypasuenus x + 2 = 10 u 3x = 24 paBHOCHIbHBLL,

. 1
2) ypaeHenusa —2x = —6 u G X= 1 paBHOCHIIBHBL;

3) ypaBuenua x — 5= 0 u x(x — 5) = 0 paBHOCWIBLHBL,
4) ypasrenns (3x—12)(x +2) =0 n (0,4 — 0,1x)(7x + 14) = 0 paBHOCHABLHB;

- 6
5) ypasaenuss — =0 u x* = —4 paBHOCWIbHBL
x



206.

207.

208.

209.

210.

i A
x-+1

6) ypabuenna x+1=1+xmu = 1 paBHOCHABHEI?

x? 1
CocraBbTe ypaBHEHHE, PABHOCHILHOE JJAHHOMY:
1) 2x-3=4; 2) |x| =1; 3)x+o=x—2.
Pemure ypasHenue:
1y X=6 _p. G o2 e L i
x =4 ! r=1 x+1 ’
g M=2 3 4
2) x2_4_0' L ¥x—-2 x+35
x? —4 x -
3) -8 =0; 11) x—ﬁ_z’
¥=2 sy =4 20+T
4) x-2 12l r=8 92r-1
- 2.1-2 + I.S x4+ 8 6
h) —————=29; 13 —— =10
) x2+9 5 ) roox-2
. x 2x -9 2x x2 4+ 15x
6) .r—5+:r—5_0’ 14) P =)
5x =7 x-=5h 2x2 —b5x
_ -0 E _ —
n ¥+l x4+1 0 15 B x% -3%x 4
20 +16 1-3x
B) x+3 x+3_0’
Pemure ypaBHeHHe:
49 _ L B
1 vx 1 =il 6) 2x 4_3.r+1+_r+320;
xc-2x +1 X i i X
x2 -2x+1 X 36
2) ————=1(); 7 - =)
) x? -1 i ) x+6 a?+6x
x+7 2x¢-% 222 +8x+1 o
3) x=-7 x-=7 =0; 8) 2x +1 %=1
100-3x bHx+6 4 4
) x+8 +;r+8 =4 % _r—l__1'+l_1
g F=0 A=B
.]) I_—Q e . = (]
Kakoe umcio HyKHO BbIUECTh M3 YUCIATEIS U 3HAMCHATEIsSE APoOH

2.
YTOOBI MOJYUHTE APOGL, PABHYIO %"
Kakoe uncno HyKHO IpudaBUTL K YHCAUTENI0 U 3HAMCHATEIO APoOH

5.
q4T0OODLI IHOJIY4YHUTDL ,E[p[}f)b, pilBH}-’IO E r

15
19°

5
32’




00 \__
211.

212,

213.

214.

215.

216.

Cocrasbre IMapy paBHOCHJIbHBIX YPH.BHCHI/H."I., KA 10C 13 KOTOPDLIX!

1) umeeT OjIMH KOpPEeHD; 3) umeeT BECKOHEYHO MHOTO KOPHEH;
2) umeeT aABa KOPHSH; 4) He umMeeT KopHEil.
Pemure ypaBHeHUE:
5 2x
1 + =2
) x2_4 x+9 2
2 3 30x + 9
¢ + — :
2) 6x+1 6x-1 3622 -1
3) 6x + 14 + 7 _ 6

x2-9 x?4+3x x-%3°

245 +1
2y +y 4

4 = .
)l—y2 y-1 y+1

oy 2x -1 2x +1 4

: = + :

) oxel 2r-1 122

6) 7 4 3

(X +(x-3) (x-37 (v+2?
2r-1_ 3x-1_6x+64
x+4 4-x x2-16
2¢=6 -3 x-1 -0
x2-36 2?-6x 22+6x
Pemmre ypasuenue:

x -2 5  x% +27 2;(2—2.1:_'_ 6 x+2

7) +4;

8)

1 - i : ! : = ;
);r+1 1-x x? —1 ) x2 -4 Xx+2 x-2
2) 3x+41 3x-1_ 6 5) 7 x+1  x+4
Sx-1 3Bx+1 1-09x%’ R D N DA e
4 1 5 W X2 -9x+5H50 x+1 x-=5
3 — = . 6 - = + )
)1—3 xr x-2 ) x2 — by x-5h X

MoTopHas JoAKa TPOILTLLIA 8 KM 110 TEUCHHIO PEKU M BepHYIACh obpar-
HO, HOTPATHB Ha Bech nyrh 54 mun. Haliiure cropocTh TeueHHA peku,

€C/IM COOCTBCHHAA CKOPOCTD JIOJKH paBHa 18 km /4.

Tennoxon npomén 28 KM IPOTHB TCYCHNUA PEKH M BEPHYJICA 0OpPaTHO, MO-
TPATHB Ha 0GpaTHLIN NyTk Ha 4 MuH meHbme. Hafiiure ckopocts Temno-

X4 B cTossueH BOae, ¢CiIH CK{)p()CTb TCYCHHA pCKId paBHA 1 KM_/‘I.

.}I(},H,Ki:l HP()U.UIZl 6 KM NpoTHB TCYCHHA PCKH H 12 xm no TCHUCHHIO, ITOTPA-
THB Ha BCCb ITYTDH 24, Hi:l.ﬁ).'[ld'l'c CKOpPOCTD JIOJKH B crosdein BOJC, CCIIH CKO-

p()CTb TCHCHHA PCKH cocTapager 3 KM/“I.

57



S\

217. Pemure YPABHCHHE:

1) e+ -5  X+25
x?2 —5x 2x%+10x 222 -50°

4 2 1 3

2) = T 9.2 - = 5.2 -
x* =9 2x° -12x+18 2x° + 6«

3) Qe+12 1 1

T atoe4 x-4 x2+4x+16

218. PemmuTe ypaBHEHHUC:

4 24 3 -3

Dt Sy
by —45 by- -1lby y° + 3y

. y+2 1 y+3

9) L= - = — :
8y? +1 4y+2 8y* —4y+2

e N
219. Jlna KaKAOro 3HAYCHMA d PEHIMTE YPABHCHUE:

x-1 (x —a)(x - 6)

1 =0; 4) ———— = 1{);

) ra =0 ) 7 :

X - X -4)x

2) X 4] - U; 5) (1' )(" a 2) - U;
xX+5 xX—-a
ax —a) ‘ xX—a

3) ——==10; 6) ———=0.

) x-3 ' )(x~4)(x+2)

a i
220. Ilpu KakpxX 3HAYEHUAX @ YPABHCHHE —; = 0 me umeer KopHCI?

(x —a)(x - 3a)

221. Ilpu KakuxX 3HAYCHUAX @ YPABHCHUE +9
X+

=0 wnMmeer oauH

KOPEHDb?

C} Ynnamﬂennﬂ AnA NOBTOPEHMUA ¥

222. Ha xonern roja YHCJI€HHOCTb HACEICHHUSA FOPOJA COCTABIANA 72 100 xkure-

aeit. Onpegenure KOITHYCCTBO JKUTEACH B 3TOM FOPOJE Ha HAYAIO TOAA,
€CM TPUPOCT HACEACHUA 3a 5TO Bpems coctasma 3 %.

223. Paccroanue MExIy ABYMS CTAHIHAMU 3JICKTPOIIOE3] NPOXOAUT 3a 45 Mun.
Ecan ero ckopocrs yseanautb Ha 10 kM4, TO OH npoiJér aTo paccros-
Hue 3a 40 mua. Yemy paBHO PACCTOAHUE MEKITY CTAHITMAMH?

224. Jlokaxkxure, 9TO NPH JIOOOM 3HAYCHHU IEPEMCHHOMR (MEPEMEHHBIX) BbIPa-
JKCHHE NPHHUMACT HCOTPHIATCIBHOE 3HAMCHUC!
1) (a—=5)°—2(a->5)+1;
2) (a—b)(a—b—-8)+16.



|

225. Haiigure 3navenne pyurnun f(x) =3x — 7 npm: 1) x =-3; 2) x = 2 5
IIpM KakOM 3HAYCHUM APTYMEHTA 3HAYCHUC Cl)}"HKLU(IH paBno 0,2° )
{_ F'oTOBMMCSH K U3YYEHUID
HOBOW TEMbI
226. HaiiguTe 3HAYCHUE BBIPAMKCHUS:
9
1) 45+ 8% 3) 9-(—%);
¢ o2
2) (=8} —(=1)% 4) (2,8 -3,1)%. (—15)
227. He BLINOAHASA BLIYMHUCICHUE, CPABHUTE 3HAYCHUS BLIPAKCHUIA:
1) (-5,7)2nu 0; 3) (-23)° u (-2)%
2) 0 u (-6,9)% 4) —8% n (-8)".
228. IlpeacrasbTe B BU/IC CTEHCHU:
1) ¢ ocnoBannem 2 uncna 4; 8; 16; 32; 64;
2) ¢ ocuosanuem 10 umcna 1005 10005 10 000; 1 000 000.
229. HaiiguTe 3HAYCHUC BBIPAXKCHUA:

1) 18a?, ecnn a = —é; 3) 6 + b, ecin b =-2;

2) (18a)?, ecnn a = —é; 4) (6 + b)*, ecnn b =-2.

IToBTopuTe comep:kanue m. 3 Ha c. 228—229.

( J Yyumca genatb

230.

HecTaHAapPTHbIe Larum

CymecTByeT 1 HATYPAILHOE YHCIO, KOTOPOE IPU YMHOXKCHUM Ha 2 cTa-
HOBUTCS KBaJIPATOM HATYPAJILHOTO YMCIA, 4 HPU YMHOXKEHHU HAa 3 —
KyDOM HATYpPalbHOIO YMCIA?

§ 8. CteneHb C LeNbliM OTPULATEIbHLIM MOKasaTenem

Yacro A 3AIMHCH GONBIINX YHUCET B KOMIIAKTHOM BHJAC HCIIOJL3YIOT CTC-

IICHbL C Ha.T}’pi:l.ﬂbeIM IMOKA3ATCIICM. HH.]'IPI/IMCPZ

129 140 163 = 3'7,
282 475 249 = 710,
B Hayke M npakTMKe A8 KOPOTKOH 3aIMCH 3HAYCHHH BCJAMYHH YACTO

WCIOAB3YIOT cTeneHb yncaa 10,
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Hanpuwmep, paccrosnue ot 3emiu go Honapuon 3sesnbr npudansnrens-
HO paBHO 4 470 000 000 000 000 gm, wim 4,47 - 1015 km. Macca Conuua paBHa
1 990 000 000 000 000 000 000 000 000 000 kr, wrx 1,99 . 1030 kr.

310 OLUIM NPUMEPLI U3 MAKPOMHPA, TO €CTh MHPA OYCHDL OOILMINX (Qu-
amvyecknx BesnanH. IIpuseaéM npuMepel U3 MEHKPOMHPA, TO €CTh MHPA OYCHL
MAJICHBKUX (PH3NYCCKIX BETHYMH.

Macca aroma Bogopoaa pasaa 0,000000000000000000000000001674 kr.

Pannyc aroma xucnopoga paeex 0,0000000066 cm.

Jns s3anucy 3THX BEJIUYMH TOUHO TAK K€ MOMKHO HCIOJB30BATH CTENCHD
yucaa 10. Umeem:

1.674
0,000000000000000000000000001674 kr =

0.0000000066 cy = 16—6 -

055

1
()}.’[HEIK() CCIIH JOTOBOPUTLCA 0D03HAYNUTDL H —— COOTBETCTBCHHO

10%7 10?
10727 1 107, ro pua PACCMOTPEHHBIX BEJIHYHH ITOJYIHM «OJHO3TAXKHYIO» (DOPMY
1,674 . o —
sammen: —or = 1,674 . 107, 28 _66. 10,
1027 9
AHAJOrMYHO MOMKHO JIOTOBOPHUTLCH, 4YTO, Halpumep, % =52
1 5 1 9=
— = (=35, — = (0,7)L
CaE = Y =
& Onpepenenue N
Ona no6oro Yncna a, He PaBHOro HyN, U HaTypPanbHOro
yucna n
a1
a = a_" W
o-3 1 1
M3 oupeaencnus caegyer, 9To, HapuMep, 27 = 55 =3
—4
3 1 1 1 1§ . 1 10
—4)2 = =—, | = = =16; (03 L= —=—
4™ = oy lﬁ’(ﬂ) (14 b, (03)7 =53=3
2

HMTak, MBI MOXEM BO3BOAUTE YHCIO B TIOOYIO LEAYIO CTCICHDL, KPOME HYJIA.
3anojaauM 3ToT npoﬁcn.

& Onpepenenue N
Ona no6oro yicna a, He paBHoro Hyno, a’ = 1.

0
Hanprwep, 5= 1, (-17)° = 1, (-3 =1, =0 =1,
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3ameyaHue. Boipaxenue 0 npu peabix 2, MEHBIIAX WIM PABHBIX HYJIO,
HE UMEET CMbICIA.

M3 panHBIX onpejeneHuii caeayer, 4To npu aobdom a # 0 n nenom n aric-
aa a" u a™ asnawoTea BzauMHO o6patHeivi. [TosTomy paBencTBO

BBRIIIOJHACTCA IIPH MO0OM neaoM H.

] 1
P ' — = 2 _
Hanpumep, npu n = 2 umeeMm 4* = =

B cnpasounoii J'II/ITCpaT}'p‘C BBI MOMKETE HAHTH CACAYVIONIYIO HH(}?:)I)MHU,I/II():
«Macca Benepsnr pasna 4.9 - 10%% gxr. Macca Mapca pasna 6,423 - 102 kr. TLio-
maas nosepxuoctu Jlynns: pasna 3,8 - 107 km?». Yucina, BBIPAKAIOMME 9TH BEJIU-
YMHBI, 3AIIHCAHBI B TAK HA3bIBACMOM CTAaHAAPTHOM BHJE.

A

Onpepenenue R
CraHpapTHbIM BMAOM 4YMC/Na Ha3bIBalOT ero 3anucb B Buae
npousBefeHna a - 10", rge 1 < a < 10 ¥ n — UHenoe YKUCNO.

Yue1o 71 HA3BIBAIOT HOPAAKOM YHCIIA, 3AIMHCAHHOTO B CTAHAAPTHOM BHJIE.
Hanpusmep, Hopsiok gucia, Bbrpakanomero maccy CosHIA B KIUIOTPAMMax, pa-
BeH 30, a HOPAJOK YNCIA, BBIPAKAIOIETO MACCY ATOMA BOAOPOAA B KHIOIPAM-
Max, paBeH —27.

B cTaHgapTHOM BH/IE MOXKHO 3aIIHCATH J1I000€ HOI0KUTEIbHOE Yncio. Ha-
npumep, 171,25 =1,7125 . 107 0,00958 = 9,58 . 107", OxHaxko HA IPAKTUKE CTAH-
JAPTHBIN BUJ YACIA OGBIMHO UCHOIB3YIOT JUISL 3AITMCH GOJIBIIMX M MAJIBIX 3HAUE-
auil Beanund. [Ipu 5ToM MOPAAOK uncaa JaéT npejacrasicHue o seanunne. Ha-
npUMep, eCIM NOPIOK uucia M pasen 3, To ects m = a - 10, 1o ¢ yuérom Toro,
aro 1 < a < 10, noaygaem: 10° < m < 104

s

K
Mpumep 1. Haiigure 3Hauenue suipaxkeHus: 1) (7] :92)1,2%3)33. 15+
+672.8—4,3"

S i W
PeweHue. 1) [7J ==
i

= |
U soobuie, ecoma#=0u b # 0, o (%) = %.
-9 -9 2

c g-2 _ B = E - i 25

1zt=(5) -(3) -(3) -%

3)33.154+62.8—43'= + . 15+L .8 1= .154-.8-1=
. 5 ’ 33 62 27 36
|
—§+§—1——§.‘
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Mpumep 2. lpepcrasnre Boipaxenue (@ — b)=(a™ — b™) B Buge panuo-
HAJILHOU Apo6H.
PO ‘ 1 1 1 1 b -a®
p i By e 5% .(___]: ‘ g
elenme. (a - 5)™(a ) (a-b? \a2 b (a—-by  a’b®
1 (b-a)b+a)  b+a b+a

- (b - a)? a?h? a2 (b - a) T2 -

Mpumep 3. 3amumure B crapgaprHoM Buge uunciao: 1) 564 000 000;
2) 0,0036.
PeweHune. 1) 564 000 000 = 5,64 - 100 000 000 = 5,64 -10°.

9) 0,0036 = 3,6 - 0,001 =36 - —— =3.6- — =36 10, <

1000 10°

ond

1. Yemy paBHO a ™ anf nwboro OTNMYHOIo OT HYNA YUCNa a U HaTypalbHO-
ro yncna n?

2. Yemy paBHa HyneBas cteneHb N060ro OTAMYHOro OT HyNA Yucna?

3. Yto Ha3bIBalOT CTaHAAPTHLIM BMAOM yncna?

4. Kak B 3an1cy Yvcna B cTaHAapTHOM BUae a - 10" HasbiBaloT yucno #n?

e
™ YnpaxHeHus
O -
231. Kakomy M3 BbIpaKCHHH PABHO BBIPAKCHHE a: o
\ PO w1 i
1) —a® 2) purx 3) R 4) =t
232. IlpeacraBbTe CTENCHL B BUAE ApobGH:
1) 5% 3) a™; 5) 1271 7) (@ - b)Y
2) 57 4) d; 6) m; 8) (2x — 3y)™.
233. 3aMeHHTE CTEICHD APOo6LIO:
1) 145 2) p~2; 3) (m+n); 4) (4¢ — bd)™".

234. IlpexcraBbre ApPOOL B BU/E CTEMNECHU ¢ LEILIM OTPULATENLHBIM MNOKa3aTe-

JeM MM B BHIE Hp()H.’iBC}.’[CHHﬂ CTEIICHCH!

1 oy 1 a (a+b)®
1) —: 3 —; B) —: —:
) & ) 1 ) & o
oy 1 m e (x —y)?

o= od 4) —: 6) —: 8) ————.
2) 1P ) ?IS ] ya’ ] X+y

235. 3amenure Apo6bL CTEMNEHBIO € LEIbIM OTPULATEIBHBIM MOKA3ATENIEM MM
HPOU3BEIECHUEM CTENECHE:

1 9) 1. 3) X2, 4) mo 5 (2x - y)’

11 TR 7 e (x—2p)°



236.

237.

238.

239.

240.

241.

242,

243.

244,

245.

246.

1 1 1 1 1
o —, — B BHJEC

IIpencrassTe uncna 1, 2, 4, 8, 16, 32, 64, =, —, =, —, v g
4 8 16 32 64

K| =

1
CTeneHu ¢ ocHoBanuem: 1) 2; 2) %

l_.[pC)_'[CTa.BbTC B BMJC CTCIICHH OJHO3HAYTHOT'O HATYPAJILHOTO YHCIA J],p()ﬁbi

s 9) L 3) L. 4) L
49 216 625 128
[IpeacrasbTe B BUAE cTeneHu ¢ ocHobanuem 10 uuncio:
1) 0,1; 2) 0,01; 3) 0,0001; 4) 0,000001.
IIpeacrasbre uncna 1, 3, 9, 27, 81, %, %, 2%, % B BIJIE CTENEHH C OCHO-
sannem: 1) 3; 2) %
Boraucaure: - g
NEE HEE w1 nepn 9 (2
7\0 12
22 4) 0,2-% 6) (—1)716; 8) [ﬁj; 10) (—1[—_] .
g}
Hajigure 3HaYeHME BBIPAKCHIS:

1) 202 3) (=6)%; 5) (—ir:

C N n —9_ (o -9
2) 0,37; 4) (?] : 6) (sg) .

Boaucaure snauenue Bblpa}KCHIfIHZ

1) 3 — 4, 4)9.0,1°
9) 29 + 6% 5) 0,52 . 41,

1
3) [%J +(-2,3)" — 52 6) (2! — 8. 16)L.
I‘ICMY pElBH(} 3HAYCHHC BDIPH}KCHHH:
1) 22 + 91, 3) 0,03% + 0,7%
9) 32 — -1 4) (9. 33— 1911
I{'dK()C M3 JAHHDLIX YHMCCJ 3allMCAaHO B CTaH,ﬂaPTH[)M BHIC!:
1) 12 10% 9) 1,2 . 10% 3) 0,12 . 10%
:'SZH_IHH_'[HTC YUCTO B CTHH,HRPTH(}M BHAC 11 )’Ka}KHTC H()pﬂﬂ()K HHCJIA:
1) 3400: 4) 0,000008; 7) 0,86 - 10%;
9) 15; 5) 0,73 8) 0.23 . 10%
3) 0,0046; 6) 250 - 102 9) 9300 - 10°.

3anumure YMCIOBBIC 3HAYCHUS BEINYUH B CTAHJAPTHOM BHJC!

1) cxopocts csera B Bakyyme passaa 300 000 xm/c;

2) mmana pexu Jlena, camoi nporsxénnol pexku Poccun, pasaa 4400 kv;
3) mromaas osepa baiikar cocrasasier 32 000 km?;
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247.

248.

249.

oo \

250.
251.

252.

253.

254,

255,

256.

4) paccroanue ot 3emnn 1o Connna coctasasger 149,06 man kum;

5) aTMch)cpHoc mgasnenue Ha soicote 100 kM coctasnsaer (0,032 Ia;

6) quameTtp monekyant Boan: pasen 0,00000028 mm.

3anumuTe YMCI0 B CTAHAAPTHOM BHJC U YKAXKUTE HOPALOK YHC/IA:

1) 45 000; 3) 0,00024; 5) 0,059 - 108;

2) 260; 4) 0,032; 6) 526 - 10%

3anumuTe 3HAUYCHHUE BLIPAKEHUA B BH/IC HATYPAIBHOTO YMCIA WIH AecH-
TUUHOH ApOOU:

1) 1,6 - 10% 2) 5,7 - 10%; 3)2.1.10% 4) 1,1.1075.
3anmmuTe 3HAYEHHE BBLIPAXKCHUS B BHJE HATYPAILHOIO YUC/IA MM Jecs-
THYHOH APOOH:

1) 2,4.10% 2) 4,8 - 10% 3)1,4 .10 4) 8,6 - 1074,

. -n n
a b

Hoxaxure, aro | — === I,
b a

Haiigure 3HaueHnE BLIPpAKEHUS:
o | =2
1) [—%) 1071+ 90— (-2)% + [%J - (-1,5)%
: P ¢
2) (2,5)7% — (8°)" + (]§] +0,1°.
Pacnonoxure B nOpaaKe yobIBAHUS:

1yl eV ay® SN ST 48 40 A
”GJ’G]’[E]’(J 27,45

Pacnonoxure B H(}pﬂﬂl{{: B(}(ipaCTaHlfIﬂZ

888 Vi od, o ol e [1] (1)“
1) 7-2, 72, 71, 7% 2)@][%) w)ulg] ¢

CpaBHuTE 3HAYCHUS BBIPAKCHHH:

1) 12° u (-6)" 4) 3. 7 u 91
2) 0,2° u 0,2°% 5) 5171y 2l
N1 -1 -1
N — (YL (Y (1,1
3) 45 u 0,257 6) (gj +(2) H{SJFQ) .

CpaBHUTE 3HAYCHHUSA BBIPAKCHHN:

-2 -2 -9
; 1 1 1
Q-2 _ay. : b I 3 2
1) 3= u (-3)" 5}(4] (EJ 1«1[4 )
)3 1+2lub
IIpeacraBbTe B BUje ApodU BhIpAKCHUE!

| =

1) ab™ + a'b: 4) (a+ b)? - (a '+ b™);
2) 3a' + ab™; 5) (c2—d?): (c+d);

2 _ g2 \*?
3) mn(m=>— n%); 6) (ay? + x%y) - (7”[ e J .
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257. llpeacrasbre B BUJE IPOOH BhIpAKEHHE!
1) a?+a? 3) (cl'—d") - (c-d)%
2) mn~t + m'n; 4) (+y?) - (2 + )l
258. [lopagok HEKOTOPOro HATypaIbHOTO ynciaa paseH 4. Ckonpko mudgp co-
ACPKUT ACCATUIHAA 3AMHCh 3TOTO YHCIIA?
259. JlecaTuyHas 3amMCh HEKOTOPOro HATYPAILHOIO UMCI4 COCTOUT M3 CEMH
mucp. Yemy paBeH HOPSAAOK 3TOTO YUCTA?
260. Kakoe unciao 6osiie:
1)9,7- 10" wm 1,2 - 10'% 3) 2.34 . 10° ywm 0,23 - 107%
2) 3.6 -107° umm 4,8 - 1075 4) 42,7 - 107 wum 0,072 . 10777
261. Kakoe uucao MeHbIIe:
1) 6,1 - 10" umnm 6,15 - 10'% 2) 1,5 - 107 wnm 0,9 - 10782
262. B rabmuue npusegenst paccrosuus ot Connna go mraner CoaxedHoi
CHCTEMBIL.
[naHeta PaccTosHue, KM
BeHepa 1,082 - 108
3emns 1,495 - 108
Mapc 2,280 - 108
MepKypuit 5,790 - 107
HenTyH 4,497 - 10°
CatypH 1,427 - 109
YpaH 2,871 - 10°
HOnuTtep 7,781 - 108
1) Kakaa naaHeTa HaXOAMTCA HA HAHMEHbHICM paccTosHuM oT CoaHLA,
A4 Kakas — Ha HauboJbIIeM?
2) Kakaa ua mwiager, Mapc unu CarypH, HaXOAWUTCA AaIbLIE OT ConHiar?
3) Cocranbre TAGMULY, 3AMHCAB B ICBOM CTOJA0LEC HA3BAHMUA IUTAHET B MO-
paAKe yBeamaeHus pacctossHus ot Hux 4o CoaHna, a B npaBoM — Paccros-
Hust 0T HUX 10 ComHIa, BRIPAKEHHBIC B MIUITMOHAX KIJIOMETPOB.
263. B tabmuie npuBeACHBI MACCHI ATOMOB HCKOTOPBIX XUMHYCCKUX 3JICMCHTOB.

1) Macca aToMa KaKoro M3 JAHHBLIX 2JIEMCHTOB HAHMCHBIIAA, 4 KAKOrQ —
HanbOOAbIIAA?
2) Macca aToMa KaKoro U3 3J¢MCHTOB, MEIU WM HaTpud, Goabuie?
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3nemeHT Macca aToma, Kr AnemeHT Macca atoma, Kr
AzoT 2,32 .10 3onoto 3,27 - 10725
ANOMUHMIA 4,48 . 10726 Meab 1,05 - 1072
Bogopon 1,66 - 102 Harpuit 3,81-102%°
Fenuit 6,64 - 10727 OnoBo 1,97 - 1025
Heneso 9,28 - 107% YpaH 3,95-10%

3) CocraBbTe TAGIMIYY, YHOPSJOUUB 3IEMEHTBI B HOPSAKE YMEHLIICHHS
MACCHI UX ATOMOB.

264. B Tabiuue NpHBEACHBI 3alaChbl HCKOTOPBIX BEIIECTB B MHHEPAILHBIX pe-
Cypcax Mupa.

BeuectBo I 3anachl, T Beuwecteo 3anacel, T
ANIOMUHU 1,1-10° HuKkenb 6,8 - 107
Bonbdpam 1.8 <10° OnoBo 4,76 - 108
Henezo 8,8 .10 PTyTh 1,15 - 105
3onoTto 14 +210% docdartsl 1,98 . 10%°
MapraHeu, 6,35 - 108 Xpom 4.4 .10°
Meab 2,8 -10° LIMHK 1,12 - 108

1) 3anace! Kakoro U3 JAaHHBLIX BEU[ECTB HAMOOJBIIME, 4 KAKOIO — HAU-
MEHDBILIHE?

2) 3amacbl KAKOIO M3 BELECTB, HUKEIA MM HUHKA, OoJbHie?

3) CocraBbre TAOJHMIY MHHCPAILHDIX PECYPCOB, PA3MECTUB BEIECTBA
B [MOPSAJIKC YMCHBIICHNS UX 3AIIACOB.

€0 YnpaxHeHus Ans NoBTOpeHUs

265. Macca uyrynnoi 6oasankn 16 xr. Kakoe nanvensmee koamuecTso 60Ba-
HOK noTpebyeTcs, 4Tobp!l oTANTEL 41 feTans maccoit 12 kr kaxkpasn?

266. B nexoTopom ropoje Ha cerogHsamHmil geup npoxusaet 88 200 xureneil.
CkopKo KkuTEACH OGbUIO B 3TOM ropojie 2 roja Hasajl, CCIH CKETOAHDIH
IpUPOCT HaceaeHus coctasuan b %?
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267. /[lnma XOauT M3 OMA HA CTAMOH HNEUIKOM CO CKOPOCTBIO 4 kM /4. Ecnu on
HOCAET HA CTAAMOH HA BEJIOCHUNEAE €O ckopocthio 12 xm/u, To npueger
ua 20 MuH panbme, yem o6nrano. Ha kakom paccrosuun ot goma Jumbr
HAXOAUTCA CTATHUOH?

268. Ynpocrture BbIpaXKCHHE
2¢*+2 a+l 3a-3

as -1 a-1 2a+2°

269. MoxHO M YTBCPKAATh, YTO NPU TIOOOM HATYPAILHOM 1 3HAYCHUE BbLIPa-

xenus (5n + 6,5)% — (2n + 0,5)* kparuo 427

| TOTOBMMCH K U3YYEHUIO
HOBOMW TeMbl

270. IlpexcraBbTe B BUC CTEHECHU € OCHOBAHUEM (I BBIPAMKCHME!
= i R (5 5 (a%)ﬁ : a‘l
1) a’ - ab 2) a’ : a’ 3) (a")5 4) T
271. YnpocTture BbIpAXKCHHE: | -
1) —4m’n® - bm*n®; 2) (-2m"n?)%; 3) 8yt . [—5 :rgy"‘J .

272. HaiiguTe 3HAYCHHC BBIPAXKCHUA:

310. 973 ox (A F of 5
D =g “(%)(F]

INoBTopuTe copepixanue m. 4 Ha c. 229,

) Yuyumcsa genatb \

HeCcTaHAapTHbIe Luaru

273. B HCKOTOPOM JOME JKHUBYT TOJBKO CYIPYKECKUC IAPBI ¢ MAJCHBKIMU
JAETLMU, TPUYEM Y KAKAOIO MaIbUMKa €CTh CECTPa U MaJIbUUKOB Hoiblie,
yeM AeBodek. MoxkeT 1 B3pOoCabiX ObITL HOMbLIE, YeM JeTeit?

§ 9. CBOMCTBa CTEMNEHU C LeNblM NoKasarenem

B 7 knacce BBl I‘IS}«"IEU'II-‘I CBOMCTBA CTEIICHU C H}lT}"PaJleblM MMOKA34ATCJACM.
Onu ocrawTes CHP&BC,’_IJ'II/IB]:IMH H 1A CTEIICHH C JIOOBIM LCABIM IMOKA3ATC/ICM.

\

@ Teopema 9.1 \
Ona mo6oro a # 0 u NOGLIX UenbiX 72 U 7 BbINONHAKTCA
paBeHcTBa:
am".a®=a”" " (1)
(ay = am. 2
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Teopema 9.2
Ona nwobbix a # 0 n b # 0 u n6oro Wenoro » BbINOJHAETCA
paBeHCTBO:
(ab)" = a™b". (3)

Pasencreo (1) BeIpamaeT OCHOBHOE CBOIICTBO cTremeHn. JIOKaKeM ero.
g HATYPAIBLHBLIX 7 M M 3TO PABEHCTBO yKe ObLLIO JOKA3aHO B Kypce
anrebpel 7 kaacca.
PacemoTpum Teneps cayuail, KOrja m 1 7 — HEable OTPHIATEILHBIC YHCIa.
Ecin m u 1 — neasie OTPpULATEILHBIC YUCTA, TO —11 U —H — HATYpaibHbIE
guciaa. Torpa a™ . a®=a ™+ =g,
11 1 1 S

HUmeem: a™ - a’ = — = = = - =u :
a™ " a™m.g™n q—m-n a—{mﬂn

Jlia 3aBeplueHus: AOKA3ATEALCTBA OCHOBHOTO CBOHCTBA CTEIEHU CIIEIyeT
TAKKE PACCMOTPETL TAKAE CAYIad: OJUH U3 MOKA3ATENCH CTENCHN M WA A OT-
PHMLATENBHDBIN, 4 APYTOil — MOMOKUTEILHBIN; OUH MK 06a MOKA3ATENS PABHEI
aya10. PaccMoTpure aTH CIydan caMOCTOATEILHO.

Pasenctsa (2) u (3) gokaspiBaioT aHATOTUYHO.,

C nomonipio csoitctea (1) gokamem caeyromyio Teopemy.

Teopema 9.3 I
Ana nmwo6oro a = 0 U NW6GLIX LenblX 7 U 1 BbINOJHAETCH

paBeHCTBO:
ar Lt =gt (4)
[okazarenbCcTBo
HI“CCM: arﬁ % a_n — % — am . a—n — a!!!+[—!l‘] — am—n_ ‘
[#

C nomomnipio croitcts (2) u (3) JOKAKEM CIEAYIOMYIO TEOPEMY.

\,

Teopema 9.4 —
Ona no6biXx @ # 0 n b # 0 n NO6GOro Lenoro 7 BbINONHAETCA

paBeHCTBO: )
(-5 ®

[oKkazaTtenbCcTBo

Hmeem: LR IS (a-b! )" =a" (b )H =a"-b" = ﬂ <
b b
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Csoiicrea (1)—(5) HaspiBalOT CBOHCTBAMH CTEII€HH C IelbIM IMOKa3a-
TEIEM.

Mpumep 1. TIpeacrasbre B BIfI,E[L CTLI‘I(;‘HI/I C OCHOBAHHMEM (I BLIPAXKCHHE!
ya.a®2) a.a’ 8) @H* a’

Pewenue. 1) IIpumeHNB OCHOBHOE CB()ﬁCTB() CTEIICHU, MOJIYIAEM:

a't. gl =g 1412 = g2

2) I/Icn(mm)ﬂ paBenctBo a™ : @' = ™", noayyaem:

at:a=a® ) =gt =gt

3) IIpuMeHUB HOCAEAOBATENLHO IPABI/IA BO3BEJCHHA CTCIICHH B CTENECHD
(cBoitcTBO (2)), YMHOXKCHMS M EICHUS CTENEHEH ¢ OJMHAKOBLIMU OCHOBAHMS-
v (cBorictsa (1) 1 (4)), noaysaem:

(@2 a”ab=at D .a7 . a=ab aT: a8 = a6 =g «

Mpumep 2. Haiijure 3HAMCHHUE BBIPAKCHHS:

g -8 = s\
1) (57): (57) % 216%.8% 3 oo 4 [12] : [[_] ] _

Pewenue. 1) Nmeem: (577)7*: (577) P =52 : 52 =51 = —.

2) ITpeacraBus uncaa 16 1 8 B BUiE cTENEHEH C OCHOBAHUEM 2, ITOJIYIACM:
167Y . 812 — (2-}]—9 (2*5 12 _ 9-36 L 936 =90 — 1
3) Mcnonbayst HpaBHIO BO3BCACHUA JpobH B cTeneHb (cBoicTBO (b)), mo-

BE BN PIRT .
aem: — =[] (1] —gs-97
AyAEM: T g [18) (%) 2

Mpumep 3. YnpocTure BLIPAKEHUE:
1) 0,6m2n5 . %m‘*nf"'; D (a?+Na?-4)— (a?+6)(a?-6).

Pewenue. 1) 0,6mn-5 - ém_’n:“ - ((),6 ; %) c(m2 - m) . (nS - nd) =
=0 9m 28

9) (@2 +9) (@2 —4) — (a2 +6)(@2—6)=a— 4a2 + 9a? — 36 — a* + 36 =
=ha?. 4
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Mpumep 4. Brmonnure ymuoxenne (3,4 - 10') - (7 - 107°) u pesyanrar 3a-

IMHIIHUTC B CTEU—LELEIPTH()M BH/IC.

Pewenne. (3,4 - 10M) - (7-10%) = (3,4 - 7) - (10™ . 10%) = 23,8 - 105 =

=9238-10-10°=2,38 . 107. «

CopmMynupyinTe CBOMCTBA CTENEHU C LenbiM nokasarenem.

-

- ™ YnpaxHenus

a N

274.

275.

276.

21T,

278.

\;
IIpeacTaBbTe BLIPAKEHIE B BUJIE CTENIEHU € OCHOBAHUEM @ WM IPOU3BE-
JACHMA CTCHCHCﬁ (1 paSHbIM[/I OCHOBAHHMAMI:
1) ab . a Bloat e

2 a° . a®: 6) a3 ra-ls:

3) @5 - a - a1 7@ a®: a

8) (a”)*

9) (a %)
10) (a*)™ - (a %) 2 : (a¥)
11) (a*b2c3)1Y;

; al0h—7 =

HPC,ILCTRBI)TC BprH}KCHIflC B BUJE CTCIICHH ¢ OCHOBAHMEM ¢ HIH IIp()IA:-!BC-
JACHIHA cTerneHel ¢ paSHbIMI/I OCHOBAHMAMI

4) a¥: ab;

1) @b - a0 4) (a2)" 7 alh.ad: a;

2) at - GT; '3) (a—.%b—lCT)—-i; 8) (a—E‘s)R: (a—l)? : (a—?)—}_
o -3

3 ad:a*; 6) | 22— :

) ) [bc‘l ]

HaiignTe 3HaueHNE BHIPAKCHUA: 93

1) 9°. 97 ) PEER A 7) 37 (q] ,

2) 10-% . 101 B) (17412, (17-6)%, 8) l:
3) 3—15 . 3—2]. b) 6_5 a (6_3)4 x
’ (67326737
HaiignTe 3HaueHNE BLIPAKCHUA: 1Y
1) 679 - 6% 3) 57 : 5% 5% 5) 0,87 [11) ;
, 47 (470 o 112
s —16 . =—18. ¥
2) TR pies, 4) @y 6) =g
YIIpocTUTE BhIPAKCHHE!
1) 3a™ - 4a*; 5) abc! - ab 'c 9) 0,2¢3d® - 1,6c%d 5,
10b* kp~® o
2 —; 10) 42« (=32 2y 2
) 15672 kip? ) (Fyy
\ o 13m~1*  27n
3} (26t 7 (&%dH 11 : —;
) (2¢) ) () I e
62,2 pE}-2
) m?in . mn? 8) L sps a’b? 12) L :lgk_ j
3 7 pb



279.

oo \

280.

281.

282.

283.

284.

YHp()CTI/ITC Bpri:Dl{CHI/ICZ

1) 2a=b? - 3a2b>; 4) 0,8a7%6" . ba''bh™5;
9 I 4
'y 1 -3 . 25 ¢ Y
2) [Eﬂm ] ’ 2 y Ba 7
3,6a%b ; : "
3) a0 6) 28¢°d2 - (20d).
) 0,9a*h™> ) 2Be (Redt=)
Haiignre 3HaucHNE BBIPAKCHNA:
1) 83 .97% B) 25~ : (0,273)7%;
; ] ~36 -3 . 63
2) 2772 : 974 6) %
2167 - (-6)
; 5 : 610
3) 10072 : 100075 . 0,01% —
817 .16~

& N3
. 1 —1 2 3 ' 145.2_7
o (23] (3] M

HaiiguTe 3HaUCHNE BHIPAKCHUA:

T Ly 4
-1 gmY, cz A E 5 22h'2_3.
1) q 27 ] 3) (zgj [(5] ]s 5) 44_:5.111.}"
; : ., 1072 .15
9) 329 6474 4) 82 :0,5% 6) ———.
) ) S

Boimmoanure ,H,CI.;ICTBHH H INPHUBCIHTC H()HY‘{CHH()C BprH}KCHMC K BHAY, HC
COACPMHKALICMY CTCIICHH C OTPHHATCIBHLIM MOKA3ATCICM:

3

1) —2.4a*b’ - (-2a%co) 4) (—[l_a-ﬂb—ﬁ)  (-6a2h%)
8]
Tp_?’ & ;
2) (-10x~%yz")2 . (0,1yz"*)% 5) [ g1 ] - 49m~on*;
7 1 i ;1 5\

PIE AT o (B S REE s - A (162
3)19m n (lgm n ] b)[Sy‘QJ (16x"y*)=.

Boimonauure ).'I,CI“dCTBHH 1 HPHBC)J,PITC H()H}NJCHH()C BBIDAMKCHHC K BUAY, HC
c(},qcp}i{am,emy CTCIICHH C ()TPHL{RTCHI;-HL.IM MNOKA3dTCIACM:

Bt N3

1) 3,6a*b* . (=3a=*b7)2; 3) ("_’" : ] - 125m10p2;
6

¢ 9 6,0 | P _H. 7a-6 )™ —4hyt

2) IEI y- - 111 Y . 4) 5 (ath)L

Brinecure 3a CKOOKHM CTCIIEHDB ¢ OCHOBAHHMEM ¢ M HAMMEHDBIIHNM M3 JAHHDIX
HnoKazaTeei:
1) a® - 2a*; 2) a? - 2a; 3) a* - 2a*.
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285.

286.

287.

288.

289,

290.

291.

292,

293.

294,

295.

BriHecuTe 32 CKOBKH CTEIICHD ¢ OCHOBAHUEM H M HAMMEHBIIUM M3 JJAHHBIX
[MOKa3aTeaeH:

1) b% + 3b% 9) b + 3b% 3) b3 + 3b2.
HpCZLCTthT(: B BHJC Hp()Hi%BC,E{CHHH Bhlpa}i{eHHC:
1) a?-4; 4) a3+ b3

2) ah™® - 1; 5) m™ —6mp! + 9p%;
3) 26x "ty 12 — 272 6) a® - 49a2.
HPCILCTHBBTC B BHAC Hp()HBBC}ICHHH Bblpa}i{CHHC:
1) x — 95; 3) a1 + 8a-5h7 + 16514
2) m™® — 8n; 4) at-a?

,Z[()KR}KHTC T(}MCCTB():

at-bd=(a'-bVYa'+b)al+b(at+b?).

YHp(}CTHTC Bblpa}i{CHHC: . .

1) (@ +3)(at— 3) — (@ + 2)% gy ety
) J gk L getysl -l g

o m2-n? ad +bd adhd 4 aB
L — 4) = = )
m! +n a a

Yipocture BblpaKeHHE:

i ; ; ; 5m2 + n? m1
1) (x2-1)2— (a2 —4)(x2 + 4); 3) =% = i T—

4m™ +4m—n m- +n
9) a? —10a'h! +25b72 4) b1+ 3¢! be
g i=5b" ’ 2 b2c! +3b 12

ITopanok yucaa @ paseH —4. OnpejeanTe NOPSAOK YHCIA:
1) 10a; 2) 0,la; 3) 100a; 4) 0,001az; 5) 10 000a;  6) 1 000 000a.
[Mopsagok uncna b pasen 3. Onpeaennrte NOpAAOK YHCIA:

1) 10b: 2) 0,01 3) 0,00015; 1) 1000b.
Bblﬂ()ﬂHHTC BLIMHUCIACHHMA K PCB}"JILTH.T JAIMMIIIMTE B CTH.I—I,E[ERPTH()NI BHIC:
5.4-10°
1) (1.8 - 10%) - (6 - 10%): gy et
) (L8 104 - (6 10) ) 2
. 17.10-5
92) (3 - 10%) - (5.2 - 107Y); 4) 27
) (310% - ( ) ) 10
BLI]’I()J'IHHTC BBEIUMHCICHHA M1 p(_,'B}-'.}'IbTH.T JAIIMIIHTE B CTH.H,I[ZAPTH()M BHIE:
] ) i 7.10-
1) (1,6 - 10%) - (4 - 107): L
) ) - (4-107); §
6,4 - 10
92) (5-107%) - (1,8 - 107):; 4y DTV
) (5107 - ) ) S

Paccrosiaue ot 3emu a0 Connua pasno 1,5 - 10% kM, a CKOPOCTD CBETAa —
% - 10° m/c. 3a ckOIBKO MUHYT cBeT oT Connna joiaér go 3emnu? OTseT
OKPYIJIUTE IO CHMHMIL.
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&

296.

297.

298.

299.

300.

301.

ITnorHoCcTs Mean pasua 8,9 - 10° xkr/m’, Hatigure MACCY MEAHOH IUIMTKH,
JuauHa Kotopoit 2,5 - 107 M, mupuna — 12 cm, a seicora — (0,02 m.
Macca 3emnn pasna 6 - 10%* kr, a Jyupr — 7.4 - 10%% kr. Bo ckonbko pas
Macca JIyHbl MEHBIIE MACCDI 3emn? OTtser OKPYIJIMTE 0 CAMHMIIL

Yl'[p()CTI/ITC Bblpa}i{CHHC H 3alnMimure pCLileLTI:lT B BHJIC pi:lU,i-‘I()HHJIbH()l"O
Bpri:l.):KCHI/!ﬂ, HC (_'(),D,Cp}I{ZHJJ,CI'O CTCIIEHHN C OTPHUIEATCALHBIM MOKA3ATEICM:

al gl -p1 b\
1 — : 2
) (a‘l ¥ B al ] [a?]

b2-2 bi-4 1
b2 b2 b2_-9’

Be cP+6 90

gy B tR :
c? -3 2% _6 %16
1) m dmt 16 — m™* » sm—t
mt -4 mP-8m*t+16 m* -7 mt-4
Yipocture BLIPOKCHUE M 3AMUMINATE PE3YILTAT B BHUAE PALMOHAIBHOTO
BBIPAKECHMS, HE COAEPIKALLETO CTEICHU € OTPULATEIBHBIM [T0KA3ATEICM:

2)

al+5h Ca?t-925 2
at-6a?+9 4a?-12 a?-5

-1
5hH~1 - 36 2h71

¢ b1 99 T =0b ) opt =2 |

2) ( bt -7 J (2 * bt —7)

l_.[()pH,L'[()K qyuCiaa ad pElBCH —4, a H()pﬂ,[[()l{ HMCTIA b paBCH 3. Kakum momxer

?

1)

OBLITH NOPAJOK 3HAYCHHA BBIPAKCHHSA:

1) ab; 2) a + b; 3) a + 10b; 4) 10a + 0,1b?
IMopsaaok yucna m papeH 2, a nopsaok ynuciaa 7 paseH 4. Kaknm mosxer
OBLITh NOPAJOK 3HAYCHHA BBIPAKCHUS:

1) mn; 2) 0.01mmn; 3) 100m + n; 4) 0.01m + n?

302.

303.

YnpamHeHns AN NOBTOPEHUS N =0

Cpeanee apudmernyeckoe AByX HATYPAIbLHBIX uncen pasao 18. Tlpu pene-
HUI SOIBIIETO M3 3THX YMCET HA MEHBIICE MOIYIHM HEMOMHOe YacTHoe 3
u ocrarok 4. Halinure a3t uncoa.

baarogapsa MCpoONpUATHAM 10 YKOHOMHUH 3JICKTPOIHEPTHH 34 CPBLIH Me-
cal eé pacxon 6611 ymenbien Ha 20 %, 3a sropoit — xHa 10 % no cpasne-
HUIO ¢ NPEABIAYIIMM, a 3a TpeTHil — Ha B % 1O CpaBHEHUIO ¢ HPEAbLTY-
muM. Ha CKONbKO IIPOIEHTOB B UTOre OBLT YMCHBUICH PACXO] 3JICKTPO-
IHEPrum?
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304. [dns oTKauHMBaHHA BOJABI U3 3ATOIACHHOTO ITOMEIICHHUA OLLIH 3a/ICHCTBO-
BaHbl Tpu Hacoca. [lepBolil M3 HUX MOMKET BBIKAYATL BCIO BOAY 3a 12 u,
sTopoit — 3a 15 4, a Tpernit — 3a 20 4. Cuavana B Teuenne 3 g paboranu
IIEPBBII ¥ BTOPOH HACOCHI, 4 3aTE€M HOQKIIOYIIN TPETHIl Hacoc. 3a Kakoe
BpeMs ObLIa OTKavaHa BCs BOAA?

305. Terpaan crout 19 p. ¥ nokynarens MMEIOTCS MOHETBI TOJBKO no 5 p.,
a y IpojaBlid — TOJALKO 110 2 p. MoKeT JIM NOKYIIATe/Ib PACCUUTATLCH 34 TC-
Tpajb 6€3 JONOJIHUTCALHOTO Pa3MeHa JcHer? B cryuae yrBepanTeIsHOTO
OTBETA ONPEAEHNTE, KAKOC HAUMCHBIIECEC KOJIHMICCTBO MOHET COOTBETCTRY-
IOIIETO JOCTOMHCTBA JOIKHBI UMETh MOKYIIATENbL U IPOAABEL.

| ToTOBMMCH K M3Y4YEHUIO
HOBOW TEMb

306. Haiygure sHauenue pyHKIuu Y = — % , eCHIn:

1) x=2; 2) =1, 3) x=23,5; 4) x = —6.

X +2 -
o Kakosa obmacTh onpegencHns

307. dyuxnusa sagana dopmyroi y -

JIAHHOH clayHKuHH? 3anoanure Taﬁﬂuuy, BBIMMCIUB COOTBETCTBYIOIIME
3HaMeHNs (QyHKINN.

X -3 -2 -1 0 1 2 3

Yy

308. Ilocrpoiire rpaduk ¢yuxknun y = 2x — 1. Ilpoxoaur i sror rpadpux
uepes Touky: 1) A (30; 59); 2) B (-15; -29)?
309. He BpmonnHas MOCTPOCHUSA, HAWAUTE KOOPAMHATBI TOYKH MNEPECCUCHUSA
rpacpukos yukumit iy = 2,7x -8 ny =12x+7.
310. Pemmre rpadguaecku cucTeMy YpPaBHCHHIL
2x -y =3
Sx+y="17.

IoeTopuTe cogep:kanue n. 17—19 ma c. 252—233.

( . Yyumca aenatb
HecTaHAAPTHbIE wWaru

311. [lo OKOHYAHHMM TEHHMCHOTO TYPHHPA, KOTOPBLIH HNPOBOAMWICH IO OJHMM-
OUICKOH cHCTEME (NPOMIPABHIMH BbLIOBIBACT), OKA3AIOCH, YTO TOJILKO
32 yyactHuKA BRIMrpaan Gosblie BCTped, yeMm npourpain. CKoJIbKo TeH-
HHCHCTOB HPHHHUMA/IO Y9ACTHE B TYPHUPE?
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§ 10. DyHKUUA y = k yes rpadpmk
X

B 6 xracce BBl NOZHAKOMMINCH € (PYHKIIMOHAIBLHOM 3aBUCUMOCTBIO, KOTO-
past XapakTepU3yeTcs: TEM, UTO ¢ YBeJIHYeHHeM (YMeHbIIeHHEM) OJHOH Beau-
YMHBI B HECKOJBKO Pa3 /pyras BEIMYMHA yMeHbINaeTcs (YBeIHMYHBAETCA) BO
CTOABKO K€ pa3. Takylo 3aBHCHMOCTL HA3BLIBAIOT OGPATHOMH MPONOPIHOHAIL-
HOCTBIO.

PacemoTpum asa npumepa.

+  Iycrs umeercsa 500 p. OGosnaunm depes X p. neny 1 kr roBapa, a uepes
Y K — KOJIMYECTBO 3TOTO TOBAPa, KOTOPOE MOKHO nipuodpectu 3a 500 p.

3aBUCUMOCTD NEPEMEHHON I OT NEPEMEHHOH X ABIACTC 0OpaTHON npo-
HNOPLHOHAIBHOCTEI)! YBEJIMYCHUE LICHBI X' B HCCKOJILKO PAa3 IMPHUBOJUT K YMCHL-
MEHUIO KOJIMYECTBA TOBAPA ¥ BO CTOJBKO JKe Pa3, B HA060pOT, YMEHbIICHUE
IEHBI IPUBOIUT K YBEIUYCHHIO KOJIMUYECTBA KYILICHHOTO TOBAPA.

ITOol (PYHKIUOHANBHON 3aBUCUMOCTH COOTBETCTBYCT (PYHKLMA, 3aJaHHASA
popmynoit y = ﬁ

+  PaccMoTpuM HpsiMOYroIbHMK, IIOM@AL KoToporo pasHa 18 cM?, a cro-
ponbt —x ecm u i em. Torga

18

Y=

o

YBenudenue (YMCHBIICHHE) 3HAMCHATENIA X B HCCKOJBKO Pa3d NPHBOAMUT
K YMCHBIICHUIO (YBEIUMCHHIO) BEIMYHUHDI If BO CTOJBKO JKE Pa3, TO €CTh 3aBUCH-
MOCTE MEPEMEHHOM I OT NEPEMEHHON X ABIACTCA 0OPATHOMH NPONOPIHOHATL
HOCTBIO.

B paccMOTpeHHEBIX NpUMepax MATeMaTUYCCKOH MOJE/LIO pealbHbIX CU-

T}"H.L[I/II‘K'I ABJACTCH (.ll)yHKIJ,IfiH, K()T()pyl{) MOMHO 3a/aTh q}()pM}’ﬂ()I.;I BH A y T

'I (2 onpepenenue .
DYHKUHIO, KOTOPYIO MOXHO 3ajaTtbh dopmynoi Buaa y = <!

rae k = 0, Ha3bIBalOT 06paTHON NPONOPLHOHANBHOCTbIO.

k

H()CK()J’IBK}" B BIJI.p'd}KCHI/Ild — AOIIYCTHMBIMH 3HAUYCHMUAMHA HCpCMCHHDfKi X
T

k
ABJIAKTCH BCC HHCIA, KPpOMC ”. TO 00JIACTBI) OINpPCACICHHA (.p}’HKLlI/IPI Y= TaKs
X
HKC ABJHAIOTCH BCC YHOIA, KPOMC 0.
6
PaCCM()TPHM Cl)‘}’HKLII/II() Y= — B Ta();"IPILI;C NpPHUBCACHDbI HCI(()TUprC 3HAYC-
P ¥

HHA Elpl"yMCHTi:l H C(}()TBCTCTBYK)LLIHC MM 3HAYCHISA El:)}-"HKL],IdId.
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X -6 -4 -3 -2 -1,5 -1
Y -1 -1,5 -2 -3 -4 -6
X 1 1,5 2 3 4 6
Yy 6 4 3 2 15 1.

OTMeTHM Ha KOOPAMHATHOH IIOCKOCTH TOYKU, KOOPAMHATLI (X; i) KOTO-
pBIX OpHBeAeHb! B Tabanne (puc. 3).
Yem GoAbIIE TOYCK, KOOPAMHATHI KOTOPBIX VAOBACTBOPSIOT YPABHEHUIO

6 7
Y= e HAM YAACTCH OTMETHTB, TEM MEHbBIIE nojaydennas gurypa (puc. 4) 6yzer

6
OTIMYIATLCA OT rpaduka pyHkmm y = T

Puc. 3 Puc. 4
ya | yh
| r
| -
1 ] i 7 SR
0l 1 x| 0 E

Cpean OTMEUYEHHBIX TOUCK HE MOXKET OBITh TOUEK, abCHHCChl KOTOPBIX
PAaBHBL HYJIIO, MOCKOABKY uMcao () He TPUHALIEKUT 06JACTH ONPEACICHNA JTaH-

< 6
Hol ynkiun. [Mostomy rpaduk GyHKIMM ¥ = — He UMEET OBIUX TOYECK € OCBIO
x
Op/AMHAT.
Kpome Toro, stot rpadguk He nMeer obIUX TOYEK U ¢ 0CBIO abcnuce, TO
CCTh TOYCK, OPAMHATBI KOTOPBIX PaBHbBI Hymo. JeHCTBUTENLHO, ypaBHEHUE
6 i
— = 0 He umeer pemennit. CnegosatennHo, yucao () He IPUHAUICKUT 00JIACTH
X

3HAYCHMI JAHHON (DYyHKINH.
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Ecim x>0, To o >0, To ectb iy > 0; ecomm x < 0, To y < 0. CnegoBarensHO,

TOUYKH rpaq:)m{a JIAHHOM cpyHKuvm MOTYT HaxoAuTbcsa Toabko B I u I koopau-
HATHDBIX YCTBEPTSAX.
3aMeTuM, 4TO ¢ YBEIMICHUEM MOJYIA A6CHMCChI PACCTOAHUA OT TOUCK IPa-
6
¢uka pysaxiun y = — 10 ocu AGCIUCC YMEHBIIAIOTCA U MOTYT CTATh CKOJIbL YTOJI-
x
HO MAJLIMH, HO HUKOT/[a He SyIyT paBHbIMHM Hymo. JeficTButensto, yem 6oabme
MOJIY/Ib APTYMEHTA, TEM MEHBIIE MOJAY/IL COOTBETCTRYIONMETO 3HAUCHUA (hyHKIIM.
AHATOrHYHO MOKHO YCTAHOBHTD, UYTO € YMCHBIICHUEM MOAY/IS abCIIUCCh
paccroaHus OT TodeK rpadMKa A0 OCH OPAMHAT YMEHBINAIOTCA U MOTYT CTATDH
CKOJIb YTOJAHO MAJIbIMH, HO HUKOI/IA He OYAyT PaBHBIMM HYJIIO.
Ecan 6pI yanoch OTMETHTE Ha KOOPAHHATHOH IUIOCKOCTH BCE TOYKH, KO-

6
OPAMHATBI KOTOPBIX YAOBIETBOPAIOT YPABHCHUIO Jf = —, TO MBI IOXY4WIH 6bl
¢urypy, nzobpaxénnyio Ha pHcyHKe b.

Gurypy, asiasomyiocs rpaguxkom GyHKIMN Yy = —, rae k # 0, HazpIBAIOT

= | =

. 6
runep6osoi. Ha pucyake b nszobpaxena runepoona iy = —. F'unepbousa cocrto-
P YH P P
v

UT U3 JBYX YACTEH — BeTBelH runep6obL.

B k
;‘;aMCTHM, 4TO €C/IM BEPHO paBL‘HCTB() y” =i D BCPHO p'clECHCTB(]

X,

0

k - -
—Y, = —— - CrnepoBarensHo, ecau TOUYKA A (X5 y”) NPUHALIEKUT runepoéose

Xy

=k To Touka B (—x,; —¥,), cumme-
¥ =5 o Yo Puc. 5

TPHUYHAA TOUKE A OTHOCHTENILHO HAYATA
KOOP/AMHAT, TAKKE HPUHALICIKHT 3TOH

k

runepbone. 3HauuT, runepboa =
’ P

X \

ABIACTCA CUMMETPHYHOH  urypoi y=
¢ nentpom cummerpun B Touke O (0; 0).

PyHK1MI0, 00JAJAOMYI0 TAKHMU
CBOMCTBAMH, HA3LIBAIOT HEYETHOH. JTa
(YHKIMS OpU TPOTHBOIOJOXKHBIX 3Hd- 0
YEHHAX APTYMEHTA HOPHHUMACT MPOTH-
BOMOJIOMKHBIE 3HAaueHUsA. K HEUYETHBLIM
(yHKIIAM TaKKe OTHOCUTCH, HAIPHU-
Mep, NpAMas HPONOPHHOHAILHOCTD
y = kx. [Noapobuee o HeuéTHbIX (yHK-
uusax sol yaHaere B 10 xaacce.

uh \

=1

_—

=y
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k
Ecm k& > 0, To BeTBR runiepboanr i = — pacrnonoxenst B I u Il wersep-
%

Tax, aecm k<) —TtoBo Il u IV HETBEPTSIX.

o 6
Ha pucynke 6 nsobpaxkén rpaguk gynkmum iy = ——. Bersu runepbonnt
. x
Yy = —— pacnoaoxennl Bo II u IV uerBeprsx.
x
Puc. 6 Puc. 7
Yy y\
5]
it 1/ 2 -
| K N . Tl
/ ~
[y 1
fee] = T T ——]
X >
0 - [ 0 X
] ™.
N
/
3ameTum, uTO 064ACTEHIO 3HAUCHUE (YHKIIN Y = E, rje k # 0, apasiores
X
BCe ducaa, kpome (). b
B Tabauie nmpuBeacHbl cBOHMCTBA (PYHKIMH Y = —, H3YYCHHBIC B 3TOM
=
naparpadge.
O6nacTb onpeneneHus Bce yuena, kpome O
06nacTb 3HaYEHUI Bce 4ucna, kKpome O
I'padmx Iunep6ona

Hynb dyHKUMK (3HAYEHWE aprymeHTa,

Nnpu KOTOpoM 3HadyeHue dyHKUUK paBHo O) He cywecrayer

3HavyeHus GyHKUMK NpyY NPOTUBOMNO-
3HaueHns GYHKLIMK NpW NPOTUBOMONOMKHbIX NOMHbIX 3HAYEHUAX aprymeHTa agna-
3Ha4YeHUsax aprymeHTa HOTCA NPOTUBONONOHHbLIMK YUCNAMA

(byHKUMA HEeYETHaA)

Hayano KoopavHaT fABASETCA LeHTPOoM

Ceo#cTteo rpaduKa
CUMMETPUM runepbonsl

k
IMokaxem, kax rpadux QyHKIHN I = — MOKHO HCHOJbL30BATDL HPH pPellc-
¥ X
HHH YPAaBHCHHUI.
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5

4
Mpumep. Pemure ypaBuenne — = x + 3.
e
4 ; %
Pewenune. Paccmorpum dyukiun y = — u y = x + 3. [Tocrpounm B ogHoOiI
pe

cucteMe KoopauHat rpaduku stix Gyaknmii (puc. 7). OHEH nepecekaoTcs
B JIBYX TOUKAX, aBCIUCChI KOTOPBIX paBHbl 1 n —4. B kaxpoli U3 Touek nepeceye-

" 4
HHUA I‘p'dq)lri‘.l{{}B q_)\_f'HI{LI,HIfI SHAYCHHEC CIJ}"HKLU/II/I y=— PABHO 3HAYCHHIO q))’HI{U,HPI
J = ¥

. +
y=x+ 3. CnegoBarenbHO, NP HAMJICHHBIX a0CIUCCAX 3HAYCHHUS BLIPAKCHINA —
X

4
u x + 3 pasnbl, TO ecTb uncaa 1 u —4 ABISMIOTCH KOPHAMU ypaBHCHUA — = X + 3.

IIposepka aTo noarsep:;aaeT. JeiicTBUTENLHO, % =143 mn i‘} =—4+3 «
OnucanHbI METOJ PEMEHHS YPABHCHUH HA3bIBAIOT rpadHUYeCcKHM.
B 7 xnacce BbI O3HAKOMIUINCE € IPayaecKuM METOAOM PELICHUA CHCTEM YPaBHE-
HHI1 U 3HAETE, YTO ATOT METOJ, HE BCErAd JaéT TouHbIH pesynbtar. ITostomy npo-
BCPKA HAHACHHBIX KOPHEH ABIACTCA 00A3ATCABHBIM 3TANIOM PEIICHUA YPABHCHMA.
B gampueitmenm (§ 21) Bbl HayMMTeCh PEMIATh TAKHC YPABHCHHSA, HE HC-
NOJAL3YA TPadUUeCKUil METON.

2
* 1. Kakyo yHKUMIO Ha3bIBAIOT 0OPaTHON NPOMNOPUUOHANBHOCTLIO?
2. YTo siBnaeTca obnacTbio onpeaeneHna GyHKUMKN i = £ ,roe k#0?
=

3. Kak HazbiBaoT ¢urypy, Kotopas sensetca rpagpukom obpatHol npo-
nopuUMoHanbHOCTU?
4. Kak HasbiBaloT GYHKLUIO, KOTopas Npu NpPOTUBOMONOXHbLIX 3HaYeHUAX
aprymeHTa npuHMmMaeT NPOTUBOMNONOXHble 3Ha4yeHna?
‘ k
5. Yto asnaetca obnacTbio 3HaYeHNn GyHKuMKn y = —, rae k # 0?7
X
6. B Kakux KoopAMHaTHbIX YeTBEPTAX pacnonoxeH rpaguk QyHKUMK

Y= £ ecn k> 0; ecnn k< 07
%

7. OObscHUTE, B 4€M 3akniovaeTcs rpaduyeckmMin MeToq pelleHus ypas-
HeHUNn.

") YnpamHenuns L
Q
312. AptomMoOHIB IPOE3kKACT HEKOTOpoe paccroanue 3a 10 4. 3a kakoe spems

OH MPOEAET ITO KE PACCTOAHIE, €CIH €TI0 CKOPOCTD:
1) yBenuuurca B 2 pasa;
2) ymenpumres B 1,2 pasar
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313. Jnuna npamoyrosabauka pasna 30 cm. Kakoi craner ero jiaunHa, ecau npu
TOM K€ CAMOM IUTOMAAH MM PUHY TPAMOYTOILHIKA!
1) ysemaurs 8 1,5 pasa; 2) ymenpuuts B 3,2 pasa?

314. 3a Hexotopyw cymmy AcHer Kymumad 40 m tkann. CKOJBKO METPOB TKAHH
Kymin Gbl 3a Ty 3Ke cyMMy, eciau Obl meHa 3a 1
1) ymenbmmnace B 2,6 pasa; 2) yBemmuniaacs B 1,6 pasa?

315. ITemexon npomén 12 km. 3anoaHure TabIuIy, B IEPBOH CTPOKE KOTOPOI
yKa3aHA CKOPOCTb, a4 BO BTOPOH — BpeMs JABHIKCHUS.

U, KM/Y 5 2,4 ‘

u 3 3

Wk

3agaiite GoOpMYIOI 3aBUCUMOCTD £ OT 0.

316, O06BEM NpAMOYTOJBHOTO IapaJLIe/ACunea paseH 48 cm®. 3anonnure Tab-
JIMILY, B IEPBOH CTPOKE KOTOPOH yKasaHa ILIOMAAb €TO OCHOBAHHUA, & BO
BTOPOH — BBICOTA.

S, cm? 16 240

h, cm 8 48

3agaitre GOpPMYI0H 3ABHCUMOCTD h ot S.

317. bpuraga ua cemu pabouux ¢ OJHHAKOBOH NPOH3BOAHTEILHOCTBIO TPyAa
MOMKET BBINOAHHUTL HEKOTOPOE HMPOU3BOACTBCHHOE 3ajanne 3a 12 gueil.
Cronrpko norpedyercs paboMHX ¢ TAKOH Ke NPOU3BOAUTEILHOCTLIO TPYAA,
4T0OLI BRIMOJHUTL 3TO 3agaHue 3a 4 gusa’

318. 3aroToOBICHHBIX KOPMOB XBaTuT s 24 somageit va 18 gueit. Ha ckonbko
JHCH XBATHUT 3THX KOPMOB 1A 30 nomageiir

319. Cpeau gasHbIX QYHKIHH YKOKUTC OOPATHBIC NPOTIOPIHOHAILHOCTH:

c 2 0,8 1
1) y =2x; 3) y="1 5 g=— 5 7 y=55
9y 4= %. __1. STV e
2)y_2v 4)9"— .1,’, b)y_g’ S)y_%x

320. 3apgana pyskuma y = % Haiinure:
1) smauenne QyHKUMHU, €CAM 3HAYCHUE apryMeHTa pasHo: —3; 6; 0,2;

2) smaueHMe apryMeHTa, HPH KOTOPOM 3HadeHuce (yHKInu pasxo: 12;

—6; 100.
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321.

322.

323.

324,

325.

00 \

326.

3ajgana q:»yHKU,HH y= —%. Haiimure:

1) smauenue (pyHKUMM, €M 3HAUEHUE ApPTYMeHTa pasHo: —4; 0,9; 18;
2) 3HaveHME APIYMEHTA, OPH KOTOPOM 3HaueHue (yHKIuu pasHo: 6;
—0.5; 8.

3 8 o
IMocrpoiire rpadux ¢pyakmum y = 5 [Monbaysics rpagpukom, HaliguTe:

1) sHauenme (pyHKIMH, €CIM 3HAYCHHUE apryMeHTa pasHO: 4; —1;
2) sHaueHME aApPryMeHTa, [IPU KOTOPOM 3HadeHHe (GyHKIuU pasHo: 2; —8;
3) sHaveHUA APIYMCHTA, MNPH KOTOPBIX (PYHKIMS HPHHHMACT MOJOKH-
TEJIBHbIC 3HAYCHUS.
i 10 4
TTocrpoiite rpaduk dyuxuun y = —. IHoabaysacs rpadukoM, Haiiaure:
x

1) anauenne (PYHKIMH, €CIH 3HAUCHHUE apryMeHTa paBHo: 2; —10;
2) 3HAUEHME APTYMEHTA, IIPU KOTOPOM 3HaYeHUe (YHKIUU paBHO: b; —2;
3) 3HaueHNsA APryMeHTa, NPH KOTOPLIX (PYHKIUSA NPUHUMACT OTPULATE L
HBIE 3HAYCHUS,

28
He somonnas nocrpoenns rpaduka GyHknum i = ~—, onpeaenure, mpo-
XOAUT i1 rpad UK Yepe3 TOUKy: 2
1) A (—4; -7); 2) B (14; -2); 3) C (0,5; 14); 4) D (0,2: 140).

HMeTUHHBIM WM JIOJKHBIM SIBJISETCH BbICKA3LIBAHUC: rpadpmc q)yHKLIIdId

48
Y = —— HPOXOJUT YCPes3 TOUKY:
¥

1) A (-6; -8);
9) B (12; —4):
3) C (0,3; -16):
4) D (0.4: —120)? £u

Puc. 8

Ha pucynxe 8 nzobpaxén rpaduk 9
3ABHCHMOCTH BpPEMEHH [ JBHIKE-
Husa u3 nynkra A B nyukr B ot f \
cKopocTH v asikeHns. IToabaysacn \
rpaKoM, OIpegeInTe: & \
1) 3a xakoe BpeMmsi MOXHO A006-
patbeca u3 nyHkra A B nyHkr B,
€CJM JIBUTATLCH CO CKOPOCTHIO
8 kM u; 24 kM /4

2) ¢ xakon CKOPOCTBIO HYKHO 9

=S

ABUTATBCH, YTOOBI A0OpaThCs M3

nyukra A B nysxT B 3a 3 u; 3a 4 q;
3) "eMy paBHO PACCTOSHHUE MEKLY
nyukramu A n B.

Y

0] 4 & 121592094 2832 3640 44 48
KM T

]
a
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327.

328.

329

330.

331.

332.

333.

Hposonounsit peocrar (puc. 9) noa-
Kmo4éH K 61oky nurtanus. Conporusie-
Hue peocrara R 3aBHCHT OT NOJI0KeHNA
MOJA3YHKA M MOKCT M3MCHATLCA B IIpeie-
aax ot 0 go 6 Om. Tlonesysack rpadmkom
3ABMCHMOCTH CHJIBI TOKA | OT CONPOTHB-
aenna R (puc. 10), npu ycroBum, uto
HANPDKCHUC HA KOHIAX PCOCTATA OCTA-
€TCSl HCM3MCHHBIM, ONPEACINTE:

1) wemy paBHa cMIa TOKA, €CIM CONPO-
TupaeHue pasHo 2 Owm;

2) IpM KAKOM 3HAYCHHUM CONPOTHUBIC-
HMA CIIA TOKA pasHa 3 A;

3) CKOIBLKO BOJBLT COCTABISCT HAPSIKE-
HHE HA KOHIAX PEOCTATA.

Haiigure anaucHue &, IPH KOTOPOM Tpa-

k
¢uk dyHKOUH Y = — HPOXOAHT 4Yepes
L %
TOUKY:

1) A (-5; 4);

’ L .
2)8(6, ZJ
k

I'pacdux gyaxkuun ¥ = — DpoxoauT |e-
&

8) C (1,5; -8).

pea rouxy A (10; 1,6). ITpoxogur am rpa-

¢huk 9T0i DYHKIHMU YEPE3 TOUKY:

1) B (-1; -16); 2) C (-2; 8)7

IMocrpoiiTe B OAHOH cUCTEME KOOPAH-
., -+ .

HaT rpadukmu (pyHKIUl Y = o =X

" ()HP(:‘,[!,(‘:JIHTC K()()p,[[HH}lTLI TOUECK HX
HCPC‘CC'-ICHHH.
Pemure rpaCl)PIlICCKI/I }’p'ﬂBHt‘HHC!

3 9) x-2=2,
X X

Pemure rpaguueckn ypasuenue:

i L - 9) ox = 2.
x x
PCI.LIPITC I"PH.CPPI‘ICCKH CPICTCM‘)’ }'PH.BHCHI"II.;I:
xy =4, x—y=1,
1) Y 2) 4
4y = x; xy =2.

Puc. 9
Puc. 10
IA
A
2
TN
8 \\
A
2
0 g 4 6 R, ()v{;
Nx+2=—=.
X
3) -
T



= 5,
334. Pemmre rpaduyecKy CHCTEMY YPABHCHUI

y-—x=4
335. Onpegennre rpadruyueckn KOIMYCCTBO PCIICHUI CMCTEMb] YPABHCHHI:
ay = -1, xy =-1, ay =06,
DR i 9) { 3) {27 ‘
x+3y =0 x =3y =0 3x -2y = 6.
336. Onpeaenute rpaduUuecKy KOIUYECTBO PEUICHHUH CUCTEMbI YPABHCHHMH
xy = -8,
2x + 3y = 6.
L . — :

. 64
337. Haiigure KOOPAMHATDLI BCEX TOUEK rpaduka PyHKIUM Y = —, Y KOTOPBIX
X

abcumcca 1 OpAMHATA PABHBL

i 25
338. Haiigure KOOpAMHATHI BCEX TOUEK rpaduka PyHKUMM Y = —=—, ¥ KOTO-
o

PRIX HGCLIHCC}A H up;mua'ra S Hp(}TI/IB(}HO.}I()}KHhIC YHCJIA.

339. Ilocrpoirre rpadux dyHknu y = |b—|
>
340. ITocrpoirre rpadguk yHKIMIML:
—2x +10, ecmu x < 2,

—=, ecan X < -1, 12
) y=49 «x 2) y
X +3, ecin x > —1;

, ecm 2 <x <4,

X
3, ecan x = 4.
241. Ilocrpoiire rpaduk yHximm:
4 ‘
——, ecnu x < -2,
X
Yy=42, coom—-2<x <2,

4
—, ecan X > 2.
x

342. Ilocrpoiite r'pacl:mx $yarIm:
Gx — 18 5x2 -5
) y=—5—- ) y=—"="
x° —2x xX—-Xx
10x% = 40

343. Ilocrpoiite rpapux GyHknun y = — g
a7 —4x

/
' ) YnpamHeHus ans noBTOpeHUA

344. JlokaxuTe, UTO NPH BCEX JOMYCTUMBIX 3HAUCHUAX IEPEMEHHDIX, COAEpKA-
HUXCs B BBIPAKEHUH, €I0 3HAYCHUE HE 3ABUCHT OT 3HaYeHuii a u b:
a’ — b? ( a+b b j b

a+3b a —2ab+ b a2 -b02) a-b
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345.

346.

347.

Pemmure ypasnenue:

3 1 5
s + . .
Bxr+26 224 -10 4% —-925
Heny mxada cunammm za 30 %, a cnycTs HEKOTOPOE BPEMs IIOBBICHIN HA
30 %. Kak n3MeHMIIACD, YBEJINYIIACh WM YMCHDIIIIACH, IeHa mKada 1o
CPABHEHHUIO € MEPBOHAYAILHOH M Ha CKOJBKO HPOLEHTOB?
(3adaua Cynv-I[3vi'.) [Boe MYyKIMH NOJVINIA MOHETBI, KOTOPbIC OHU
JOJIKHBI OLUIH PA3fe/INTh MEeXKIY coB0it Tak, 4To eI Obl K MOHETAaM, KO-
TOPBIC IIOJYHII HIEPBBIH M3 HHUX, HPUOABUTL ITOJOBHHY MOHCT BTOPOTO,

iz 2
HIH K MOHETAM, K()T()pbl(_‘ IMOJTYHHII B'T‘(]IJ{)H, HpPI'ﬁ‘dBPI'Tb § MOHCT IICp-

BOTO, TO B 000MX caydaax Ob1o 661 48 MoHeT. CKONBLKO MOHET HOJYYILI
KASK/BIN 13 M}-’}KLMH?

Ecan npuxauk 6yper asurarbea co ckopoctbio 10 xm/a, To mobepérca
B OYHKT HasHaueHUA Ha | ¥ mosike 3arIaHUPOBAHHOTO BPEMEHU IPUOLI-
THS, a4 €CAM OYACT ABUTATLCA €O CKOPOCTEHIO 15 XM/ — To Ha 1 4 panbme.
C Kakoil CKOPOCTBIO OH JOJ/UKCH JBHUIATHCS, YTOOLI HNPUOBITH B IYHKT
HA3HAYUCHMA B 3AILIAHMPOBAHHOC BpEeMA?

349.

Yyumca aenartb
HecTaHAAapPTHbIe LWaru

Kamapiii u3 Tpéx yuenukoB Hanucan 100 pasupix cnos. Iocne astoro cno-
Ba, KOTOPDBIC BCTPETHINCH HE MEHEE JIBYX Pa3, BLIYCpPKHYAU. B pesyaprare
Y OAHOro yU4eHHKa ocTanoch 45 cnos, y Broporo — 68, a y Tpernero — 78.
Joxaxure, 4To 10 KpaitHell Mepe 0JHO CIOBO 3AMHCATH BCE TPOE.

! Cynp-Llap — kuraiicknii MaTeMaTik, Kotopsiit sxua s I wim IV b,
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3apanue N? 3 «[lpoBepbTe ceba» B TecTOBOM dopme

1. Pemnre ypapHeHUE 1;_7}30 = (.
A) —-10; 10 b) 10 B) —10 I') xopueii et
x =10
2_ P ¥ 3 - 3 S 0
emuTe ypaBHEHUE T
A) —-10; 10 B) 10 B) -10 I') kopueit net
3. Kakoe H3 JaHHBIX PaBCHCTB BEPHO?
A) 107 =-1000 B) (-2 =3
s )
1)~ 9 1
B (15) =% D 72 =—4
4. Kak 3anmuchlBaloT B CTAHJAPTHOM Bujae uuciao 42 0007
A)4,2.10% B) 4,2 . 104 B) 0,42 . 10° T)42.10%
5. Kak 3anucelBaloT B BUAE JECATHYHOMN Apodu yucio 6,3 - 10797
A) 0,63 b) 0,063 B) 0,0063 ") 0,00063
6. Ilpeacrasbre uncio 91—5 B BU/E CTEIIECHHU ¢ OCHOBAHUEM b.
A) 572 B) 5? B) 57 r) 5¢
7. Yemy pasno snauenue suipakenus (1,7 - 108) - (6 - 107%)?
A)1,02.10° B) 1,02 . 105 B) 10,2 . 10° r) 1,02 . 107
9-2.35
8. Haii * 3HAYCHHEC e e
WIUTE 3HA lLHI/i;, BBIPAKCHIA BT l
A) 81 b) a1 B) 27 T) 97
9. Kakas u3 ganHBIX QYHKUMI He ABAAETCA 0OPATHOH NPONOPLHMOHAID-
HOCTBIO?
3 3 3 3x
A)y—} B) y=-— B)y—g F)y—?
10. Ha opHOM M3 PHUCYHKOB M300paKEH rpaduk QyHkum y = —%. Yka-

HKHUTC 3TOT PUCYHOK.

ra T

0

N

A b B r
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11. [Ipu xakom 3HaueHuw R rpaduk QyHKuun Y zg IIPOXOJAUT depes
Touky A (=3; 0,6)?
A)-18 b) -0,2 B) 24 r')-3.,6
2x -1 3x+1 _ 4x?+8
‘+4 4-x x2-16
A)0; 4 B)-4;0 B) —4 o

12. Pemnre ypapHeHHE

Utoru rnasbl 1

PauyvonansHoe BbipameHue
Lenbie u ApOﬁHble BbipaXeHUA Ha3blBaloT pauuoHanbHbIMH
BblpaXXeHUAMMA.

nﬂﬂ}’CTHMble SHavYeHnA NepeMeHHbIX
HOHYCTHMI:IMH 3Ha4YeHUAMMU NepemMeHHbIX, BXOAALWKXX B paluuo-
HanbHOE BbipameHue, Ha3blBalOT BCEe 3HA4YE€HNA NEepPpeMeHHbIX,
MNP KOTOPLIX 3TO BbipaeHWe UMeET CMbICI.

TomaecTBeHHO paBHble BbipaMmeHHn
Bblpa}HeHHﬂ, COOTBETCTBYWOLUUE 3HaAYEHUA KOTOPbLIX pPaBHbI
npu no6bIx AONYCTHMbIX 3HAYeHUAX BXO4ALWLKUX B HUX nepe-
MEHHbIX, HA3bIBAKWT TOXMJEeCTBEHHO paBHbIMM.

ToxpgecrBo
PaBeHCTBO, KOTOpOE BbLINOJHAETCA NPU AOLIX AONYCTUMbIX
3HaYeHUAX BXoAALWMKX B Hero nepemMeHHbIX, Ha3bIBalOT TOXAE-
CTBOM.

OcHOBHOE CBOWCTEO palMOHaANbHONH APOGH
Ecnu uvcnutens U 3HaMmeHarte/lb payMoHaNlbHOW APo6U YMHO-
MUTb HA OAMH M TOT e HEHYNeBOW MHOroY/ieH, TO NoAy4Yum
Opo6b, TOMAECTBEHHO PABHYID JaHHOM.

CnoxeHne W BblMMTAHHE PALHOHANbLHBIX APOGe#

C OMHAKOEBLIMH 3HaMeHaTeNnAMM!
Y106b! CNOXUTbL pauuoHanbHble Apo6M ¢ 0UHAKOBbLIMM 3Ha-
MeHaTenaMu, HyXHO CNOXWTb MX YHUC/IUTENN, a 3HaMeHaTellb
OCTaBMTb TOT Me.



Y106bI BbIYECTD pauuoHanbHble ADOGH C OMHaAKOBbIMHU 3Ha-
MeHaTeNnaMH, HYHHO M3 YUCIHUTENA nepBoii npoﬁn Bbl4ecTb
YUCNHUTED BTOPOﬁ .qpoﬁn, da 3HamMeHaTe/lb OCTaBHTb TOT He.

YMHoOMeHHe palHoHanbHbiX gpo6en
MpousBegeHnemM ABYX pauMoOHaNbHbIX Apo6eil ABNAETCA pa-
UMOHaNbHaA Apo0b, YMCAUTE/Ib KOTOPOW paBeH Npou3Beje-
HUIO YUC/IUTENel JaHHbIX Apo6ed, a 3HaMeHaTenb — MpPoU3-
Be/lIeHUI0 UX 3HAMeHaTe/lel.

llenenne payMoHanbHbIX fpo6en
YacTHbIM JBYX pauUoOHanbHbLIX gpo6ei ABNAeTcA pauuoHab-
HaA Apo6b, YACNUTENb KOTOPOH paBeH NPOU3BEJEHUIO YNCTU-
Tena gendmMmoro U 3HameHaTensa gendrens, a 3SHaMmeHareNnb —
npou3BejeHUI0 3HaMeHaTena AelUMOoro U YUCnuTena fenu-
Tensa.

Bozsepenue paunouanbnoﬁ AlJOﬁl‘l B CTeneHb
Y1060l BO3BECTH paLMOHANBHY Apo6b B CTEneHb, HYMHO
BO3BEeCTH B 3Ty CTeNneHb YHMCIUTENb U 3HameHaTenb. MNepBbli
pe3ynbTaT 3anMcaTtbh KaK YMCWTeNb, 8 BTOPOW — KaK 3Hame-
HaTenb Apo6u.

PaBHOCHNbHbIE YPaBHEeHHA
[ea ypaBHeHUsl HA3LIBAOT PABHOCUNLHBLIMM, €CNU OHU UMe-
10T OJHU U Te e KOPHU UNU KaXaoe U3 ypaBHEHUA He umeeTt
KOPHeMN.

CeoncTBa ypaBHeHHH
Ecnu k 06eum yacTAmM JaHHOTo ypaBHeHUs NpUbaBUTb (MK U3
06eux 4acredl BblYecTb) OlHO M TO e YUCIO0, TO MOAYYMM
ypaBHeHHe, paBHOCU/IbHOE JaHHOMY.
Ecnu kaxkoe-nu6o cnaraemoe nepeHecTd U3 OHON YacTH ypas-
HEHWUA B APYryl0, U3MEHUB NPU 3TOM ero 3HaK Ha NpoTUBONO-
NOMHbIA, TO NONYYUM YpaBHEHUE, PABHOCUNIBHOE flaHHOMY.
Ecnu o6Ge 4yacTu ypaBHEeHUS YMHOMMUTb (pa3fenuts) Ha ogHO
U TO e OTAIUYHOE OT HYNH YUCNO0, TO NONYYUM YpaBHEHUe, paB-
HOCUNbHOE JaHHOMY.

PauyuonanoHoe ypaBHeHue
YPaBHeHHe, neBana U NpaBan 4YacTv KOTOoporo fIBAAKTCA pa-
UHOHANbHbIMHK BblpaXeHWAMMU, HA3LIBAKT payUOHaANbHbIM.
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Crenenb c ueJiciMm oTpHijaTe/bHbIM NOKasarenem
Ana no6Goro Yyucna a, He paBHOro Hy/O, U HATYPaNnbHOIo YMC-
nan
i 1
an=—
a"’
Crenenb C nNoKazaTenem, paBHbLIM HYNIO
Ona mo6oro yicna a, He paBHoro Wy, a’ = 1.

CrangaprHbii BMJ YHcna
3anucb yucna B BUAe npousBeaeHua a - 10", rge 1 < a < 10
M n — Uenoe 4Y4cno, Ha3biBAKT CTAHAAPTHLIM BHAOM YMCAA.

CBoiicha CTeneHM C yeneiMm NnoKasarTenem
Ona no6biXx a # 0 u b = 0 U NOGBLIX LenblX 72 U 1 BbINOJAHAIOT-
CA paBeHCcTBa:
a™ .- a” = a™"” (0CHOBHOEe CBOWCTBO CTENeHH);
(am}n — amn;
(ab)! = a™b™;

am - at= am—n:
al' _a"
b b -

DyuKuuna oGparHas NponopLUHOHANBHOCTD E
DYHKUUIO, KOTOPYIO MOXHO 3agatb ¢dopmynod Buga y = 3’

rae k # 0, HasbiBalT 06paTHOM NPONOPLUOHANBHOCTDIO.

CeoiicTBa QYHKUUN I = f

O6nacTb onpegeneHun: Bce Yyucna, Kpome 0.

O6nacTb 3Ha4YeHUii: BCce yucna, Kpome 0.

F'paduk: runepGona.

Hynb ¢pyHKUMKU: He cyllecTBYyeT.

CeolicTBO rpaduka: Ha4yano KoopauHaT ABAAETCA LEeHTPOM
CMMMETPUHU runepGonbl.



nasa 2. KBagpaTtHble KOPHWU. [leNCTBUTE/IbHbIE YUCa

M3y4yaqa matepuan 3104 rnaebl, Bbl MO3HAKOMUTECH C BYHKLIMEH
Yy = x2 1 eé cBOUCTBaMMU.

Y3HaeTre 0 HOBOM [IeHCTBUM «U3BIEYEHWE KBAAPAaTHOrO KOPHS».
Bbl y6egurtecs, YTO 4719 U3YYEHUA OKPYIKAIOLLEro Mupa paLudoHanbHbIX
yucen HefocTato4yHo.

Bbl 03HakomMuTeCb C HOBbIM MaremMaTUYeCcKMM MOHATUEM —
apudMeTUuyecknii KBagpatHblii KOpeHb, M3y4YuTe ero cBOWMcTBa. Ha-
YYUTECH YNpOoLLAaTh BblpaeHusa, cofepalle KBajpaTHbie KOpHU.

§11. dyHKUMNA ¥ = x° n eé rpadmk

Ob603HauNM 4epes i mIoaAb KBajgpara co ctopoHol x. Torma y = a2,

C M3MEHEHHEM CTOPOHDBI X KBaJpaTa OyACT H3MEHATLCH U €ro IVIOMAID Y.

[MoHATHO, YTO KaIOMY 3HAYCHHIO IHCPCMCHHOI X COOTBCTCTBYCT CJIVH-
CTBCHHOC 3HAYCHHC NepeMeHHOH Y. CleoBaTe/NbHO, 3aBUCHMOCTD IEPEMCH-
HOH I OT HEPEMEHHOMH X sBIsieTCH QYHKIMOHAILHON, a dopMmyiaa i = X2 3agaéT
thyrxrIO.

Pacemorpum yHknmio y = X%, o61acThio ONPEACICHUS KOTOPOH ABJISIOT-
cs Bee yucaa. B tabiune npuseseHsl HEKOTOPLIC 3HAYCHUS APTYMEHTA U COOT-
BETCTBYIOMIME UM 3HAYCHUS (DYHKITHH.

x | -3 |-25|-2 | -15|-1 | -05 0‘ 0.5 1| 48 (2| 25 |3

y 9 | 625 | 4 | 225 1 025 0‘0,25 11225 4)|625 |9

OTMETHM HAa KOOPAMHATHOM ILIOCKO- Puc. 11
CTH TOYKH, KOOPAHHATDI (X If) KOTOPDIX HPH-
BeAcHB! B Tabnuue (puc. 11). 1

Yem 6oublIe TOUCK, KOOPAUHATBI KOTO-
PBIX WIOBICTBOPHIOT YPABHEHUIO Y = X%, Gy- . .

ACT OTMCHCHO, TCM MCHBIIC ITOJYHMCHHAA (.1)1‘1—

rypa (puc. 12) 6yaer oramuarscs ot rpadguka
pyukumn y = a2,

IMapa uncen (0; 0) avraerca pemenuem
YPAaBHCHUA Y = x%. CrepoBaTennHo, rpadux
JAHHOH (YHKIHH HNPOXOAHT 4YEpPe3 HAYaI0 0 i
koopaunart. ITockonsky ¥ = x* u x° 2 0, 10

o ==
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Y 2 0, TO ecTb Cpeu OTMEYCHHBIX TOYEK HE MOKET OBITH TOUYECK € OTPULATEND-
HBIMH OPJAMHATAMH.
O6aacTs 3HaveHM QYHKIUH I = X? — BCE HEOTPUIATEILHBIC THCIA.
Ecan 6p1 yranoch OTMETHTE HA KOOPAMHATHON IJIOCKOCTH BCE TOYKH, KO-
OPAMHATLI KOTOPBIX YAOBICTBOPAIOT YPABHEHHUIO ¥ = X7, TO HOJYMWIACh ObI
¢urypa — rpaduk pyuakunn y = x?, KOTOpYI0 HasbiBaOT Mapabonoi (puc. 13).

Puec. 12 Puc. 13

yh YA

e
I —t—

45

i

-y
¥

Touka ¢ koopaunaramu (0; 0) aeauT napabony Ha ABe paBHBIC YaCTH, Ka-
AAVIO M3 KOTOPBIX HA3LIBAIOT BETBBIO Mapabosbl, A CAMy TOUYKY — BepIIMHOH
napabobl.

3211\1(-:_"1"1/11\1, UTO €C/IM BEPHO PABEHCTBO Y, 21‘;‘:, TO BECPHO U PABCHCTBO
Y, = (—x,)%. Cneposarensno, ecam touka A (x,: y,) npunapiexur napabose
Y= x2%, To Touka B (—xﬂ; y”), CUMMETPHYHAsA TOUKE A OTHOCUTEIBHO OCH OPJH-
HAT, TAKXKE NPUHAVICKHT 9TOH napadose. 3HAYHT, OCh OPAUHAT ABIACTCH OCBIO
CHMMETPHH NMapabo/nl i = x%

Gynkimo, 06IaA0MYI0 TAKHMH CBOMCTBAMH, HA3bIBAIOT YE€THOH. IJTa
(pyHKIINS IPH HPOTHBONOJIOKHDIX 3HAMECHUAX APIYMEHTA [PHHUMACT PABHLIC
dHaueHuda. K 4éTHpIM (PYyHKIUAM TaKe OTHOCHUTCH, Hampumep, (yHknus
y = |x|. Iogpo6uee o uéTHbIX PyHKIMAX Bl y3HaeTe B 10 kmacce.

B Tabnune npusejens! cBoicTBA (PYHKINU Y = X2 PACCMOTPEHHBIE B 5TOM

naparpade.

Obnacte onpeaeneHus Bce uncna
O6nactb 3Ha4eHWH Bce HeoTpuuaTensHble Yymucna
paduk Mapabona




Hynb ¢GyHKLMWK (3HaYeHWe aprymeHTa,
Nnpu KOTopoMm 3HauyeHue dbyHKUWKU pagHo 0)

x=0

3HavyeHWs GYHKUMK NPU NPOTUBOMONOMHBIX
3HaYeHUnAxX aprymeHTa

3HayeHusa GyHKLUKWK NpU NPOTHUBOMNO-
NOMHBIX 3HAYEHUAX aprymeHTa
paBHbl (byHKUMA YETHAR)

CeoKcTBO rpaduKa

Ocb opavHaT ABNAETCA OCbIo
cMMMeTPUK napabonsi

Mpumep. Pemmre rpaduueckn ypas-
Henue X2 =x + 2.

Pewenune. B oanoit cucreme Koopan-
HAT MoCTpouM rpaduku QyHKIUA y = x°
ny=x+2 (puc. 14). 3tu rpadpuxu nepece-
KAIOTCS B JBYX TOYKAX, aOCIHCCBI KOTOPBIX
pasupr 2 u —1. CreaoBarenbHO, KaK IIpH
X =2, TaK U OpU X = —] 3HAUEHHS BBIpAKE-
HUH X2 ux + 2 PaBHBI, TO €CTh uucaa 2 u—1
ABJISIOTCH KOPHSIMU YpaBHEHUst X° = x + 2.
IIposepka sTo noarsepxaaet. deiictsurens-
HO, 22=2+42u (-1)2=-1+2. <

Puc. 14

W

71

=y

10 1 2

1. Y1o asnsetca obnacrbio onpegenerns GyHKUNM i = x7?

2. YTo sBnaeTcs obnacTbio 3HaYeHnn GyHKUMK iy = 1?2

3. Mpyn KaKoM 3HaYeHUM aprymeHTa 3HadeHne QyHKUUN i/ = x> paBHO HyNio?

4. Kakas purypa senserca rpadmkom hyHKUMN y = x°?

5. Kak Ha3biBaloT QyHKLUWUIO, KOTOpas MNpwu NpoTUBOMONOXHbLIX 3Ha4eHUAX
aprymeHTa ripuHMMaeT paBHble 3Ha4eHna?

6. Kakasa npsmas aBnseTca ocbio CMUMMETpUK napabonsl iy = x*?

™ ynp
= npaxHeHHUA

350. Pyuxiumsa sagana Gopmynoi i = x2. Haiyure:
1) snaueHne yHKIMM, €C/M 3HAYCHHE apryMeHTa pasHo: —6; 0.8; —1,2;

150;

2) 3HaueHHe APryMeHTA, OPH KOTOPOM 3HAYCHHE ci)yHKU,HH pasHo: 49; 0;

2500; 0,04.

<
351. He BpmmonHasa nocrpoeHud rpaguka GyHKOuU Yy =% onpeaenruTe, npo-

XOJUT JI1 3TOT TPpaHK Yepe3 TOUKY:
1) A (-8; 64); 3) C (0,5; 2,5);
9) B (-9; -81); 4) D (0,1: 0,01).
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00 \_
352. He BoIMOHAA MOCTPOCHHA, HANJUTE KOOPAHHATHI TOYCK IEPECCUYCHUSA
rpadukos ¢yukuumit y = 2% u y = 4x — 4. IMocrpoiite rpaguky AaHHDBIX
(PYHKIMI ¥ OTMETBLTEC HACHHDIC TOYKH.
353. Pemwmre rpaduieckn ypaBHEHHE!

@=x—1: 9 a2-2—3=0; 3 xﬂ:%
354. Pemwure rpaduteckn ypaBHEHHE:
1) a2 = —4x — 3; 9 a2—3x+5=0; 3 x?+%:{).
355. Onpeaenure rpaduaecky KOMMYECTBO PCIICHUN CUCTEMbI YPABHCHHIL
=42, —x2 =0,
1) Yy 3) Yy
y:?; .J'—y+6=0;
=32, -x2 =0,
9y 1Y 4y 17
y=-2 2x + by = 10.
356, Onpeaenure rpauIecKky KOIMYECTBO PCUICHUH CMCTEMbI YPABHCHHI:
= xE, a— x}Z,
1) Yy ‘ 9) Yy
3x + 2y = -6, x =3y =-3.
: 4, ecnun x < -2,
&\

357. Dyuxunsa f 3agana caeayomum cocobom: [ (x) =4 a2, ecm -2 < x <1,
.2X— 1, ecim x 2 1.
1) Haitqure /(=3), f(=2). f(-1), f (1), £ (3), /(0.,5).
2) Mocrpoiite rpadux JaHHOH (PYHKIHIL.
22 + 3, ecmn X < -1,
358. Jana ¢pyuxuua f(x) =112, ecom -1 < x <2,
4, ecom x = 2.
1) Haitgure £ (1), £(=0.3), £(1.9), £(3), f(-1). £(2).
2) Mocrpoiite rpadux JaHHON (PyHKIMM.
‘ ' ; x?, ecrm x <0,
389. Jana gpysxaun [(x) = {x +1, ecn x > 0.

2) IMocrpoiite rpaduk JaHHOMN (hYHKIMIL.

—2, ecan X = —1,
360. Jauna ¢pyukuus f(x) = X

x?, ecmn x > -1.
1) Haiiqure [ (—12), f(-1), f(=0,9), f(3), f(0).

2) INoctpoiite rpadux JaHHON (PYHKINH.
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361.

362.
363.

IHocrpoure rpaduk Qyuxigm;

3 2 4 2

X7+ x Xt —4x

1 :7; c :7‘
1V E=5 2) y P
3

IMocrpoiire rpadux ¢yakimum y = :
*

Haiigure obaacte onpegencHus, oOMACThL 3HAYCHUNR W HYJIH q)yHKuﬂﬂ

Y= =x2, IMocrporire rpaguk sToit pyukimm.

Puc. 15

bt
[

0 x o| | X
a 6
*oN
364. ITocrpoiite rpadHK YpaBHEHH! Puc. 16
L2
1) i S,
(x =17 +(y-1)*
9 YA
9) =X ~o. /
y-x |
365. IMocrpoirre rpadUK YpaBHCHHS: /
1~y _
(x+2?2+(y-47
366. 3agaiite ¢ momomsio dopmyn QyHK- /
nuio, rpauK KOTOpoil H300paKEH 1
Ha pHCyHKe 15, 0 ;'
367. 3apaitre ¢ nomomsio dopmya GyHK-

LU0, r‘pacpm{ KOTOPOH H306paxeéH
Ha pUcyHKe 16.
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) YnpaxHeHus ANa NOBTOpeHus

368. /lokamure TOXKICCTBO:
a+b)? a a® + b? a
( g ( e =a+b.
a-b a-b &> -b> a+b
369. Pemure ypaBHeHHUC!
6  x+3 _ x+6
x-2 % x2 —9x°
370. Jokaxure, YTO 3HAUCHUE BBIPAKCHUSA 975 - 97 KpaTHO 48.
371. Has aByx OyHKTOB, PACCTOAHHE MEKAY KOTOpbIMU pasHo 30 KM, oaHOBpe-
MECHHO HABCTPEYY JAPYT JAPYrY BBINUIM ABA TYPHUCTA M BCTPETUINCD Yepes
3 u 45 mun. Ecnu Gb1 nepBeIii M3 HUX BBRINIET HA 2 9 PaHBIIE BTOPOTO, TO
OHM BCTpeTHaNCh Ob1 uepes 4,5 1 nocae Beixoga nepsoro. Haligure cxo-
POCTh KaKAOrO TYPHCTA.
FfoToBMMCH K H3Y4YEeHUIo L
HOBOW TEMbI
372. Haiiamre cTOpOHY KBajpara, ILIOmAAL KOTOporo pasHa: 1) 25 cMm?;
2) 1600 am?; 3) 0,04 M’
373. PemmuTe ypaBHEHHE:
; ; 36
1) x2=0; 2) x2 =22,
49
374. Ilpu Kakux 3HAYCHUAX @ YPABHCHHE X% = a He uMeer KOpHei?
375. Ilocrpoiite rpadguxn pyHkumii i = x?u y =1 u naiigure KOOPJHHATDI UX
ODIIUX TOMCK.
() Yuumesn genatb
HeCcTaHJapTHbIe Warum
376. HarypanbHble YMCaa X, Y, 2 TAKOBBI, YTO 3HAYCHUA BBLIPAKCHHHU X + Y,

Y + z, x + z— npoctele yncaa. Jokaxure, 4To cpegu ducea X, Y, Z ecTh
o KpalHeH Mepe JBa YMCia, paBHbie 1.

§ 12. KBaapaTtHble KOpHU. ApudMeTHYEeCKUA KBaapaTHbIH KOpeHb

PacemoTpum KBajgpar, mwromaih KOToporo pasHa 49 xBajpaTHBIM €UMHH-

uam. Ilycrs jummnaa ero cropons! pasHa X eaununam. Torga ypasrenme x? =49

MOXKHO PacCMaTPUBAThL KAK MATEMATHUECCKYIO MOJAEID 331449 O HAXOKICHUU CTO-
POHBI KBaIpaTa, ILIOIAAL KOTOPOro pasHa 49 KBaJIpaTHLIM €IHHUITAM.
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K()PHHI\JI/I AToro ‘r’pi:tBHCHHH ABMAKTCA YHCITA 7 1518 —7 F()Bopa"r, HTO YHC-
i 7 15 —7 ABJAKTCH KBaﬂPaTHbIMH KOPHJ[MH u3 uncaa 49.

OnpegencHue N
KBaapaTHbIM KOPHEM M3 YMCNA @ HA3bIBAIOT YNC0, KBaapar
KOTOpOro paBeH a.

[TpuBeném HECKOMBKO TPUMEPOB.
Kpagparapivn kopaamu us uucaa 9 apmmorea uncaa 3 u —3. Jleficrsu-
TenpHO, 32 =19, (-3)? =9,

5 =
h 5 a i
KpagpaTHbIMN KOPHAMH H3 YMCId —— ABIAIOTCA YUCTA B H = JeticTBu-
A2 2 5
TEALHO (,,) - 28 ( 5) 2D
T \e 4’ 2 4

Ksanparubim kopaem u3 umcaa () apaserca Toasko uncao (. deficteurens-
HO, CYIIECTBYET JIMIIDL OJHO YHCI0, KBAIPAT KOTOPOrO PABEH HY/IO, — 3To 9ncao ().

[TocKONBKY HE CYHECTBYET YHCIA, KBYIPAT KOTOPOTrO PABCH OTPHIATE/Ib-
HOMY 4HCIY, TO KBPATHOTO KOPHA U3 OTPHIATEILHOIO YHCId HE CYHICCTBYCT.

Ionoxcumenvrotii Kopens ypasaenus x> = 49, ancno 7, ABaseTcs oTse-
TOM B 3ajJaUe O HAXOX/JCHHU CTOPOHBI KBaJPaTd, IUIOMAAs KOTOPOro pasHa 49
KBQ[PATHBIM €IHHUIIAM. JTO YMCI0 HAZBIBAIOT ApH(pMETHIECKHM KBaIPaTHBIM
KOpHeM u3 uncia 49.

OnpepgeneHue L
ApudmeTHYECKUM KBaApaTHbIM KOPHEM U3 YUCNa a Ha3biBa-
10T HeoTpHLaTeNbHOe YHCNO, KBafgpaT KOTOPOro paBeH a.

ApudMeTHYCCKHH KBaJAPAaTHBLIH KOPEHL M3 Yucaa @ 0003HAYAIOT +d.

3uak HA3LIBAIOT 3HAKOM KBaJpaTHOTO KOPHA I paguKagToM (OT Jar.
radix — «xopeHb»).

Sanucs va uurawor: «KBIPATHLIE KOPEHDL U3 d», ONyCcKas IPH YTCHHH
CIOBO «apu(pPMETHICCKUIT».

Bripaxenue, crosmee n0j pagMKaIoM, HA3bIBAIOT MOJKOPEHHBIM BhIpa-
kenmeM. Hanpumep, B sanucn b-5 asywicH b — b aABAseTcs NOAKOPEHHBIM
BpIpazkeHHeM. M3 onpenencHus apudMeTHIECKOTO KBAAPATHOTO KOPHA CJICAY-
€T, UTO NOOKOPEHHOE BbIPAaANCeHUEe MONCEM NPUHUMAMb NMOILKO Heon -
puyamenvHvle 3HAMCHUA.

JeitcTBHEe HAXOMACHNA apU(PMETHICCKOIO KBAIPATHOTO KOPHA U3 YMCIA
HA3BIBAIOT H3BJIeYeHHEM KBaJpaTHOro KOPHIL.

PaccMOTpUM HECKONBLKO NPHUMEPOB:

J9=38 rakkak 3 2 0u 32=9;
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25 _ b
= = I, TdK Kak
4 2

r:‘}
2
VO =0, Tak xak 0 = 0 m 02 = 0.

Boob6mie, pasenctso va = b evtnonnsemcs npu ycaoeuu, umo b = 0
ub’=a.
ITOT BBIBOJ MOKHO IIPEACTABUTE B APYyroii gopme: ons n10dozo Heom-

2
20mn (E) zﬁ;
2 4

2
punamensbHozo wucia a cnpasedaueo, umo Ja >0 u (Va) =a.

Hanpumep, \/Z?(}H (\/1)2:4, \E?U u ( ‘} =2, \/_ 0 u
.
(V5.2)" =5.2.

IToguepkHEM, YTO K MOHATHIO KBAJPATHOIO KOPHA MbI HPMILIM, PEIIAf
YPABHCHHC BHJIA X2=a, rea=0. Kopnu sToro ypaBHeHHSA — YHACHA, KAKIOC U3
KOTOPBIX ABIACTCHA KBAJPATHBIM KOPHEM M3 YHCIA d.

ITonck KOpPHEH YpaBHECHUSA xX’=a IPOWLTIOCTPUPYEM, PEHINUB rpadHuuecKn
ypaBHeHue x° = 4.

B oanoii cucteMe KOOPAMHAT HOCTPOUM r'pal:])mm QyHKUUHN I = xu y=41
(puc. 17). Touxu nepecedenns >TUX rpaUKOB UMEIOT abCIMCChl 2 1 —2, KOTO-
pble M SBIAIOTCH KOPHAMH JAHHOTO YPABHEHUA.

YpaBHeHne x xt=a npu a < () He UMeeT KOPHEe, 94TO MOATBE PKAACTCH Ipa-
Cl:)H‘{C(_KH. rpadmkn (PyHKUIME i = x*u Y = anpu a < (0 odmux TOYECK HE UMCIOT

(puc. 18).

Puc. 17 Puc. 18
\ YA { e \‘ yA !
¥ { ] /
\ / e :
\ [ A\ A
Yy =4 i \ / |
IAANAL
\ / yTae || AN
B at(§ g [0 Val lx
5 |0 1 > 7T e
T RS

IIpu a = ) ypasreHue &% = a UMeeT eIMHCTBeHHDIH KopeHb X = (), 4To TO-
ke noarsepxaaercs rpaguueckn: rpadguxn GyHKOM Y = X% u y = 0 umeror
TOABKO OJHY 06mIyI0 TOuKy (cM. puc. 18).

I'pacuruecknii Mf:'r(},q TAKKE MO3BOJACT CAETATDL CACAVIOIUN BBIBOJ! C(_‘.JII:I)
a > (), To ypaBHEHHC x* = a uMeer gpa KopHs. JelcTBATENbHO, Mapabosa iy = X~
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M npamas Y = a, rae a > 0, umeor ase odmye Touku (cm. puc. 18). Ipu stom

KOPHAMH YPHBHCHI/IH 1,12 = f ABMAIOTCH YMCIA ~d M —vdl. ,Z[CﬁCTBI/ITCJ'ILHO,

(Va) =a, (a) =a

Hanpumep, ypasuenue x? =5 umeer apa KOpHs: b m —/b.

Q
Mpumep 1. Haiiqure 3HAMCHHE BBIPAKCHUS (—8\/5) )
Pewenune. ITpuMCHHUB NPABIUIO BO3BCACHUS HPOH3BEICHUS B CTCHCHD

U TOKAECTBO (\./E)Z = @, HOJAYIUM:
(-842) =(-8)2-(42) =64-2=198. «
Mpumep 2. Pemure ypasuenue: 1) %J; -3=0;2) y1+Jx+2 =2

PeweHue. 1) Nmeem: év’; =3; Jx = 6. Torma x = 6% x = 36.

OTBerT: 36.
2) Al +yx+2 =21+ Jx+2=2% Jx+2=3 x+2=3%x="T.
OtBer: 7. «

Mpumep 3. Pemure ypasuenue (x — 5)° = 16.
PeweHue. (x — 5)? = 16;
x—5b=—4 mwmwm x—5h=4;
x=1 wm x=9.
OTtBeT: 1;9. «

MNpumep 4. Pemmure ypasuenwue (3x —1)% = 2.
PeweHue. (3x — 1)2=2;
Sx—1=—=/2 mwm 3x—-1= 2
Sx=1-+2 wm Sx=1+ 2;

i _1+:2
= . =

4 7 &
3 HITH
OTBeT: l_\E; l+\/§_‘
3 3
Mpumep 5. TIpn KaKUX 3HAMCHHAX X MMEET CMBICT BbIpaskeHne: 1) -bx;
3

=

Jr-2

97



Pewenune. 1) Boipaxkenue —HX HMMEET CMBICH, €CAU MNOJAKOPCHHOC BbI-
paxkeHHe —DX NPUHHMACT HEOTPHUI@TEAbHBIC 3HaYeHud. [logkopennoe Boipa-
KCHUC ABIACTCH IIPOM3BCACHHCM JBYX MHOXHTCICH, OJMH M3 KOTOPBIX — OT-
punareasHoe unciao. CaepoBaTenbHo, 3TO NPOH3IBEACHHE OyIeT NMPHHMMATD
HEOTPUIATEALHBIC 3HAYCHMS, C€CIH JPYroii MHOXMTENL X OyIeT HPUHMMATD
HETIOMOKUTEIbHbIC 3HAYCHHUS.

Oteet: npu x < 0.

2) Jlannoe BBIPAKCHHE MMEET CMBICH, €CIM BBIMOIHSAIOTCH JBA YCAOBHSL:
HMEET CMBIC/ BBIPAKCHHC Jx u snamenarens \x —2 ommmuen ot ayasa. Creno-
BATEJILHO, JOLKHBI OHOBPEMEHHO BBITOMHATELCA ABA yeaoBust: X 2 0 u Jr—2=20.
Orcioga x = 0 u x # 4.

OmeeT:npux > 0ux#4. «

Mpumep 6. Pemure ypasueHue:
1) V-x+Jx-2=2

9) Va2 —2x +Jx -2 =0;

3) (x+2Jxr -2 =0.

PelweHune. 1) Jlesas yacTs JaHHOTO YPaBHCHUS UMECT CMBIC, CCIN MOAKO-

PCHHBIE BBIPAKCHUA —X U X — 2 OJHOBPEMEHHO NPHUHUMAIOT HEOTPHIATEILHBIE
spayenusa. Mmeem: —x = 0, Torga x < (. IloasatHo, uro npu x < () Berpaxenue
X — 2 DPUHHMACT TOJBKO OTpPULATEAbHbIC 3HadcHuA. (lejoBaTeabHO, JeBas
YACTDh JAHHOT'O YPABHCHHUA HE UMECT CMBICIA.

OTBeT: KopHeil HeT.

2) Jlepas 9acTbh AAHHOrO YPABHCHHUA ABJIACTCHA CYMMOI JBYX CIaracMbIX,
K@XKJ0C U3 KOTOPBIX MOXET IHPUHHMATL TOJBKO HCOTPHLATCALHBIC 3HAMCHHA.
Torpa ux cyMMa paBHA HYJIIO, €CJIH KaXKJ0€ U3 cjlaraeMbIx paBHo Hymo. Cieno-
BATEILHO, OJHOBPEMEHHO JIO/KHBI BBITIOIHATHCS ABA YCIOBHA: VX* — 2% = 0 n

Jx =2 = 0. 9ro o3HAUAET, YTO HAJAO HANTH OBIIME KOPHU MOJIYICHHBIX YPABHE-
HUI. B Takux caydasx roBopAT, 4TO HAJ0 PEHIMTL CHCTCMY YPABHCHUI

Jx* =2x =0,
x-2=0.

X2 -2x =0, [x(x-2)=0, |x=0wmx=2
xr—=2=10 K= 2 =12

Hneent:
Pemennem nociaegneil CMCTEMbI, KaK M HCXOJHOTO YPAaBHCHHA, SABIACTCA
yncao 2.

OtBer: 2.
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%) HCH(}.:"II:;SYH }"CJ’I()BHC PEBCHCTBZ) HP()I/IBB(_‘,EI,CHI/IH H}’)’[K), H()J'IY‘:IRCMZ

X+2=0 nmm Jx—-2=0;

xX=-2 wm x=2.

Opnako npu x = —2 BelpaskeHne VX —2 He umeer cvbicta. Crepoparenn
HO, JadHHOC ypaBHCHPI(? HMCCT C,ILPIHCTBCHHbllTi [{()pCHb — YHCI0 2.
OTBeT: 2. «
?
“ 1. 470 Ha3bIBAIOT KBaApaTHbIM KOPHEM U3 Yncna a?
2. Y10 Ha3bIBAOT apUpMeTUYEeCKUM KBagpaTHbIM KOPHEM U3 vucna a?
3. Kak obo3zHayaloT apudmMeTUUecknil KBagpaTHbIA KOpeHb U3 Yncna a?

4. Kak Ha3biBaloT 3HaK J_?

5. Kak untatoT 3anuce va ?
6. Kak Ha3biBalOT BhipaxeHue, cToAlee noj pagrukanom?
7. Kakue 3Ha4eHusn MoXeT NPMHUMaTL NOJKOPEHHOE BblpaxeHue?
8. Kak HasbiBalOT fencTBMe HaxoxX4eHUs apnMeTMHecKoro KBagpaTHoOro
KOPHA M3 4uncna? ”
9. Yemy paBHO 3HayeHUe BblpaXeHus (V'E) ans nioboro HeoTpuuarens-
HOro yucna a?
10. CKonbKO KOPHEW UMeeT ypaBHeHue x° = a npu a > 0? Yemy oHU paBHbI?
11. meeT Nu KOPHU ypaBHeHue x*=a npu a = 0; npu a < (?

# .
' 9 Ynp ¥
- npaxHeHus

377. Yemy paBeH KBaJpaTHLIN KOPeHb U3 ynciaa 16; ua uncna 1; ua unca 07 Ye-
MY paBeH apuMETHUCCKHE KBAJpPaTHLIN KOPCHD M3 9TUX YHUCEI?
378. BepHo 1M paBeHCTBO (OTBET OGOCHYHTE):

1) V25 =5; 3) V36 =-6; 5) 0,81 = 0,9;
2) J0 =0; 4) J0,4 =02 6) V10 =100?

379. Haiigure 3HaueHne apupMETHICCKOTO KBAIPATHOTO KOPHH:

1) Jo: 5) /0,25 9) J400; 13) ,/1%;
9) J49; 6) J0,01: 10) /3600: 14) 32%;
ba

3) J100; 7) J1.21; 11) \/g; 15) /0,0004;
4) [225; 8) /1,96; 12) \/%; 16) 4/0,000025.
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380.

381.

382.

383.

384,

385.

386.

387.

388.

H&f‘l,ﬂ,ﬂTC 3HAYCHME i:lpHCpMCTH‘lCCK()FU KBaﬂpaTH(}rO KOpHﬂZ o
1) 36; 4) /0,04; 7) V2500; 10) }5%;

2) V64; 5) /0,49; 8) J10000; 11) /0,0009;

3) 144 6) J1.69; 9) J%; 12) /0,0196.

HMCCT JIU CMDBICJIL BprH}KCHH(‘.‘,: 5
1) V2 9) —2; 3) V-2; 4) J(-2)% 5) (V=2)2

Haitinure uncio, apucpme'ruqccxuii KBQ/IPATHBII KOPEHbL M3 KOTOPOro
paseH: i
1) 4; 2) 0; 3) 0,8; 4) 21; 5) 1,6; 6) 9.

[Monbaysice Tabiunel KBaIpPaTOB HATYPATLHLIX YMUCE], NPUBCACHHOH HA
¢opsane, HatiguTe:

1) J484; 4) /5929: 7) |/68.89:;
2) 729; 5) {5.76; 8) /67 600;
3) J1156; 6) 14,44; 9) /384 400.
Haitgure:

1) \/841; 3) 9.61; 5) /72,25;
2) 1296; 4) \10,24; 6) Jm

IMonabaysach MUKPOKANLKYIATOPOM, HalAUTE 3HAYCHUE KBAPATHOTO KOPHA
(pe3yanTaT OKPYIJIMTE 10 COTBIX):

1) V2 9) J7; 3) V/34; 4) 1.8 5) /2,439.
[Monb3yach MUKPOKANBLKYIATOPOM, HAIJIUTE 3HAYCHUE KBAJPATHOTO KOPHSI
(pesyabTaT OKPYIINTE 0 COTDBIX):

1) V3; 9) J5,1; 3) J40; 4) J12,56.
Haiigure 3HAYE€HME BBIPAKCHU: 9
1) (V7) 1) -(V10)’; 7 (— ‘ );

9) (y3.2)" 5) (243) 8) (

2
2 " 1

3) | —11); 6) | — |: 9
B)i:.ll(tmi;r)rc: ) [V@J ! (
1) (V6)'; 3) (342)" 5)
2) (—v21)"; 1) (~445)’ 6)
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389.

390.

391.

392.

393.

394.

395.

396.

00

397.

Haupure snauenue BbipaskeHus:

2 2
1) JI6+9: 5) 544 —/25; 9) (V13) -3-(J8)
9) J16 + 9 6) 0,81 + /0,01: 10) %-(Jﬁf —(é 94 )
ul
2
3) 36 — J29: 7) %\/0,09—2; 11) 5{}-(-%&);
4) /36 - 4/49; 8) -2./0,16 +0,7; 12) V452 —62.
BquHCﬂHTC 3HAYCHHMC Bblpa}K(_’HMH:
1) 3 ++/36; 3) 16 - /225; 5) (246)" —3(:21)";

9) 72 — J61: 1) %JWH).NW; 6) V10 —4-82.
HaiignTe 3HaueHNE BHIPAKCHUA:

1) V12 +a, ectn a = 0,25; 3) m, ecoma=3%4, b=

2) J7-3b, cciu b=2

HZU:;I,JIHT(;‘ 3HAYCHHCE BBIPDAMKCHHA!

1) V27 +m, ecotn m = b4; 2) vm —3n, ecnum = 0,13, n = —0,04.

Pemmre YPABHCHHE!

1) Jx =09; 2)&:%; 3) Jx —0,2 =0; 4) Jx+7=0.
PCI.LIHTC )’pHBHCHHL‘Z

1) Jx =20; 9) Jx =-16; \/._——z

PCI.IIHTC ypaBHCHHCZ

1) a2 = 25; 92) a2 = 0,49; 3)a2=3; 4) 2% =-25.
PCI.LII/ITC ypaBH(;‘HHCZ

1) x2 = 100; 9) 2% = 0,81; 3)a2="7, 4) 2% = 3.6.

Haiigure 3HaueHUE BLIPAKCHUS:

1) —0,06 - \[10000 + J;R —9,5./3,24;
2) V64 - /6,25 + /28 +17;

3) 1— +%J7_——0 6:/3025;

0) (L) + a5 ot

5) (3v8) +(8v3) -2(v2a);
6) V144 : /0,04 — /2,56 - \2500.
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398.

399.

400.

401.

402.

403.

404.

405.

HZ!I:‘.I,.'.EHTC 3HAYCHHC BBIPAKCHHAL

2
1) (J]H\/%(}}—(JIS 400 + (104/0,08);
2) e l%+\/82+]”
ﬁ

3) (—8

L “1;544 -1/12,25} .(0,1V13)".

HpH KAdKHMX 3HAYCHHMAX X MMECT CMbICT BBIDAMKCHHC!

1) Ju;
9)
3) J;

B) vx—8; 9 ;; s :

) ) T o NER=

6) V8= 10) \/__1_3; 14) Jlxl;

7) Va2 +8; 1) . 15) —lxl;
\/;+3

4) J—A—*’

8) (x —8)%;

12) Vx -Af-x;

led KAdKHUX 3HAYCHHAX Iy UMCCT CMbBICI Bpr'ﬂ.’J:KCHI/ICZ

1) \/‘T;
2) -3y, 4)

Pemmre YPABHCHHC!

1) Bx —4 =0;
9) JBx —4 =0;

Pemure )’p&lBHCHHCZ

1) %J}—on;
2) V2x +3 =11;

Pemmre )’paBHCHHC!

1) (x+6)2=
9) (x +6)2=09;

Pemmre Ypi:lBH(‘.‘,HH(_‘Z

1) (2x — 3)2 = 25;

Pemmmre YPABHCHHC!

1) V3+42+x =4

3) i’

3.

5) af=¥%;

8) VBr—4 =6
1) 2 ¢,
X
s
3) = 6;
Nx =5

3) (2x — 3)2="17.

10+Jx =2

3) \4 —



406. Pemwnre ypasnenue:

1) 17+ JJx -6 =5; 2) V1+2+Vx =1

407. Ilpu KaKMX 3HAYCHMSAX d U b umeeT cmbica BBIPAXKEHHE!

1) Jab: 3) Jab?; 5) J—ab?
2) «J—ab; 4) Ja?b?;

408. MOXKHO M YTBEPKAATb, YTO NPU MOOGOM 3HAYEHUM X UMEET CMbIC] BbhIpa-
JKEeHUE:

1) Vx? —4dx + 4; 2) Ja? —4x + 52

409. ,L[()KH}KI/!TC, HUTO HC CYIICCTBYCT TARKOIO 3HAYCHMWA X, l'lpI'I I{()T(]p()M HMCET

CMBICT BBIPAKCHUE J=x? +6x —-12.

410. Kakoe ua AdHHDBIX Bblpa}l{CHI’Iﬁ HMCCT CMBICT ITPH M0OOM 3HAYCHUH X

1) Va2 + 8x +15; 2) Ja? —10x +27?

411. Pemmnre ypaBHeHHE:
1) Ja =—x; 4) Jx% +2x +/x2 -4 =0;
2) Jx +Jx-1=0; 5) (x —1Wx+1=0;
3) Va2 —x +Jx—1=0; 6) (x+1)Jar—1=0.

412. Pemmnre ypaBHeHUE:!

1) Vx +4—x =0; 8) Va2 —2xr+1+Vx2 -1=0;
2 Jx +-x =1, 4) (x—2Jx -3 =0.

413. Ilpu KAaKOM 3HAUYCHHUM ¢ YPABHECHHUC x=a+1:
1) nmeer aBa KopHs;
2) mMeeT O/IMH KOPEHD;
3) He UMeeT KOpHEH?

414. Tlocrpoiite rpadguk QyHKIMMN:

1) yz«f—.?‘.
9) y=J-22 —4x-4+9;
3) y=(x).

415. Tocrpoiire rpapuk Gyukmun ¥ = 2x —1—x7 —

416. J1s Kaskaoro 3HAYEHUA @ PEHIMTE YPABHCHUE!
1) adx-1=0; 3) adx -1 =a;
2) Jla-1x =0; 4) Jx -2 =a.

417. Ilpn KakMX 3HAYEHHAX (I YPABHCHHE (\,‘x = 1}(.r—a) = () mmeeT TOJALKO
OJMH KOPCHD?
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) YnpaxHeHus ANa NOBTOpeHus

418. Joma Ha yauue IIPOHYMepoBaHbl nogpsa dnciamu ot 1 go 24. Cxosnbko
pas uudpa 1 BcTpeuaeTcs B HyMEpauuu JOMOB?
419. YnpocTuTE BLIPAKECHHE:

B e g L) BB )
at-25 b-a a+bH a+5

420. Paboumii noJayamia 4700 p- aBanca kymopamu o 100 p. u o 500 p. Cxonb-
KO OBLIO KYIIOP KaXKAOTO JOCTOHHCTBA, €CIM BCETO 6bu1a 31 KyIiopar

() Yuumca genatb
HecTaHAapTHbIe Waru

421. Haiigure Bce TPEX3HAYHBIC HATYPalbHBIC YMCIA N TAKHE, UTO CYMMa
mugp uncaa 7 B 11 pas MeHbme caMoro umuciaa .

™ Koraa caenaHbl YDOKM

Pactyt n4 B oropoge pagukanbi?

B Jpesneii I'penun geiictBUe U3BICYEHUA KOPHA OTOMICCTBIAIN ¢ HONC
KOM CTOPOHBI KBAJIPATA 10 €T ILVIOMAIM, a4 CAM KBAJIPATHBIN KOPCHL HA3BIBAIU
CTOPOHOL.

B Ipesneii Maauu c1oBo «My1a» 03HAYANO «HAYAI0», «OCHOBAHHE», «KO-
pPEeHb AepeBar. ITO XKe CIOBO CTAIM YIOTPEHISATL U MO OTHOMICHHIO K CTOPOHE
KBQ[paTa, MCXOAdA, BO3MOKHO, M3 TAKOH aCCOMAIINM: H3 CTOPOHDI KB/IpPAaTa, KaK
M3 KOPHHA, BBIPACTACT CAM KBaZpaT. BuanMo, nosToMy B JATMHCKOM A3bIKE I10-
HATHA «CTOPOHA» U «KOPCHb» BBIPAKAIOTCH OJHHUM M TCM 3KC CIOBOM — radix.
Ot 3TOro cj10Ba NPOHU30MEN TEPMUH «PAAAKAT».

Crogo radix MOXHO TaKKe HEPEBECTH KAK «pe-

JIUC», TO €CTh KOPHEILION — YACTh PACTCHUA — BHAOMS-
MCHCHHBIH KOPEHB, KOTOPBIH MOMKET ABIATLCI CheJ00-
HBIM.

B XIII-XV BB. eBponeiickue MaTeMaTHKH, COKPa-
mas CJI0BO radix, obo3aHavamn KBAIPATHBII KOPEHDb 3HA-
kamn R, R, R Hanpumep, sanucn 7 BBIMISNEIA TAK:

Ry

B XVI B. cranu mcnoab3oBaTh 3HAK \/ IIpouc-

XOXKJACHHMC 9TOro CMMBOJIA, IMO-BUJHUMOMY, CBA3AHO C Py
KOIINCHBIM HR‘ICPTHHHCM JIATUHCKOI 6}51{31;1 r. PeHe Lexapt
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B XVII B. spigaromuiica ¢pannyscknn marematux Pene Jexapr (1596—
1650), coeaunus 3nak | ¢ TOPU3OHTANLHOH YEPTOYKOH, MOJYYHI CHMBOJI :
KOTOPDIM Mbl H HCIIOIL3YEM CETOJIHS.

§ 13. MHOXecCTBO U €ro 3/J1eMeHTbl

MbI yACTO FOBOPHUM: KOCAK PbIO, cTasg NTHIL, PON MUEN, KOJUICKIMA MAPOK,
coOpaHHe KapTUH, HADOP pydeK, OYKeT NBCTOB, KOMIAHUA JAPY3€ii, NapK aBTo-
MOOIJICH, OTApd OBEIl.

Ecau B 3THX mapax nmepeMemaTh IEpBbIe CI0BA, TO MOXKET HOJYIUTLCH
cmemuo. Hanpumep: 6ykeT oBelr, KOCAK KAPTUH, KOLICKIU Apy3eit u T. 1. B To
AK€ BPEMH TAKME CIOBOCOYETAHUSH, KAK KOJUIEKIUS PbIO, KOJUICKIUS KAPTHUH,
KOJ/UICKITUA PYUCK, KO/UICKI[UA aBTOMOGHACH U T. [, BOoaHe npuemiteMsl. Jeno
B TOM, YTO CIOBO «KOJUICKIMA» JOCTATOUHO yHUBepcaibHoe. OfHako B MaTeMa-
THKE €CTh BCCOOBEMIIONIEE CAOBO, KOTOPBIM MOKHO 3aMEHUTDL TI060€ M3 mep-
BLIX CJIOB B JAHHBIX Napax. 3TO CJ10BO MHOMKECTBO.

ITpuBeaém emé HECKOILKO NPUMEPOB MHOKECTB!

*  MHOJKECTBO YMCHHKOB BAIICTO KJIACCA;

»  MHO¥KecTBO ItaHeT COMHEYMHON CUCTEMbI;

*  MHOKCCTBO JIBY3HAYHBIX YHCCJL;

*  MHOXCCTBO Map 4ucel (X; YY), ABIAIOMUXCH PCIICHHUAMM YPABHCHUA
2+y?=1.

OTaeIbHBIM BOKHCHIINM MHOMXECTBAM IPHUCBOCHBI OGIMEITPHUHATLIC Ha-
3BAHUA U 0003HAUCHUSA:

*  MHOJKECTBO TOUCK ILIOCKOCTH — reoMeTpH4YecKas (purypa;

*  MHOXKECTBO TOUCK, OBIAJAIOMINX 3aJAHHBIM CBOMCTBOM, — FreOMeTpH-
yeckoe Mecto Touek (TMT);

*+  MHOXKECTBO 3HaueHuil aprymenTa GyHkipy / — o61acTh onpeaeneHus
$yuxuun f, koropyio obosnauaior D (f);

*  MHOKECTBO 3HAUCHHH (pyHKIUN J/ — obnactn sHauenmit dyrKIHN 5
KoTOPYIo 0603HavaoT E (f);

*  MHOMKCCTBO HATYPAILHBIX YHCE, KOTOPOE 0603Ha4aoT GYKBOI V.

Kax npasuno, MHOXecTBA 0603HAYAIOT IIPOMHCHBIME JATHHCKUMH OyKBa-
mu: A, B, C, Dur. a

OOBEKTBI, COCTABIAINEC JAHHOC MHOMKCCTBO, Ha3BIBAIOT 3J€MEHTaMH
ATOro MHOMXKeCTBA. OOBIYHO BIEMEHTBI 0003HAYAIOT CTPOUHBIMHM JIATHHCKHUMUI
oyksamu: a, b, ¢, dn . 1.

Ecim a1€MeHT a ABAsSieTCs 31eMEeHTOM MHOXKeCTBa A, To numyT: @ € A (um-
TAIOT: «d IPUHAVICKUT MHOKeCTBY A»). Ecm anement b He sBnsiercs snreMeHTOM
muoxectsa A, To numyT: b € A (auraior: «b He NPUHAUIEKUT MHOKeCTBY A»).

Hampumep, 12 € N, -3 ¢ N, % ¢ N.
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Ecnn muoxkectso A cocrout, HanpuMep, n3 TPEX JCMEHTOB @, b, ¢, To
mauyr A = {a, b, c}.

Tak, ectn M — MHOXKECTBO HATYPAILHBIX JeAnTeIell ducaa 6, TO mumyT
M= {1, 2, 3, 6}. MHOkecTBO aeauTencit ynciaa 6, ABIAIONMXCH COCTABHBIMH
YHCIAMH, BRINISANT Tak: {6}. To npumMep oaHO3IeMEHTHOI'0 MHOKECTBA.

3aJaHNe MHOXKECTBA € NOMOIIBIO (PUTYPHBIX CKOOOK, B KOTOPBIX YKA3aH
CIIMCOK €T0 3JICMCHTOB, YIOOHO B TEX CIYIAAX, KOTa MHOXECTBO COCTOUT U3 He-
OOJBIIOro KOJIUYECTBA 3JICMEHTOB.

OnpepeneHue N
Oea mHoMecTBa A U B Ha3bIBalOT paBHLIMMU, €C/IU OHU COCTO-
AIT U3 OJHUX U TEX e 3NEeMEHTOR, TO €CTb KaM bl 3NeMeHT
MHO¥ecTBa A npUHagneXuT MHoxecTBY B n HaoGopor —
KaX<Abli 31eMeHT MHOoXecTBa B npuHagnexuT mHoxecTey A.

Ecnn muoxecrsa A u B pasubt, To numyr A = B.

W3 onpegeneHus cIeayer, Yro MHONCECME0 00HO3IHAMHO onpedens-
emcs c60uUMU 3emermamu. Ecim MHOXKECTBO 3aIHMCAHO € MOMOIIBIO (hUryp-
HBIX CKOGOK, TO MOPSAOK, B KOTOPOM BBIIHCAHBI €r0 3JEMEHTBI, HE UMEET 3Ha-
uenusi. Tak, MHOXECTBO, cocrosimiee n3 Tpéx anemeHTOB @, b, €, jpomnyckaer
ECTh BAPUAHTOR 3AITMCH:

{a, b, c}, {a. c, b}, {b, a, c}, {b, c. a}, {c, a. b}, {c. b, a}.

[ToCKOIBLKY M3 ONpEAEIeHNs PABHBIX MHOXKECTB CICAYET, YTO, HAIIPUMED,
{a. b, ¢} = {a, a, b, ¢}, To B ganbaCIImEeM OyseM paccMaTpUBATL MHOMXKECTBA, CO-
CTOAIME U3 PA3HBIX dIeMEHTOB. Tak, MHOXECTBO GYKB CAOBA «KOCMOJPOM»
nmeet BuA {K, o, ¢, M, 1, p}.

3amerum, uro {a} # {{a}}. Jericreurensno, muoxectso {a} cocrout us
OAHOrO 31eMeHTa ; MHoKecTBO {{a}} cocTonT M3 0OAHOrO 31€MEHTA — MHOKE-
cTBa {a}.

Yamie BCero MHOMKECTBO 33/AI0T OJHHUM M3 JIBYX CICAYIOMUX CIOCODOB.

Iepeviit cnocob cocTouT B TOM, YTO MHOXKECTBO 33JIAI0T YKasaHueM (re-
PEUMCICHNEM) BCEX €ro 3IeMeHTOB. MBI yKe HCIIOALI0BAIN HTOT CIIOCOO, 3ari-
CBIBASI MHOKECTBO € HOMOIIBIO (PUTYPHBIX CKOGOK, B KOTOPBIX YKA3BLIBAIM CIIH-
COK €ro »1eMeHTOB. SICHO, 94TO He BCSKOE MHOKECTBO MOKHO 33JaTh TAKHUM CIIO-
cobom. Hanpumep, MHOXECTBO YETHBIX YUCE TAK 33J[ATh HEBO3MOKHO.

Bmopoii ¢cnoco6 cocTouT B TOM, UTO YKa3bIBAETCS XapaKTepHCTHIECKOE
CBOMCTBO 3/ICMCHTOB MHOMKECTBA, TO €CTh CBOMCTBO, KOTOPLIM OGIAIAI0T BCE BIIe-
MEHTBI JJAHHOTO MHOMKECTBA M TOJIbKO OHM. Hanmpumep, CBOHCTBO «HATypasbHOE
YUCIO TPH JAeaeHun Ha 2 1aéT B octatke 1» 331aéT MHOKECTBO HCYETHBIX YHCEIL

Ecin 3ajaBaTh MHOKECTBO XapPaKTCPHUCTUYCCKIM CBOMCTBOM €TI0 3JIEMEH-
TOB, TO MOXKET OKA3ATHECHA, YTO HH OJAUH OOBLEKT 3THUM CBOMCTBOM HE 00J1aJa€T.
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Obparumcs K nmpumepa.

»  MHOXKECTBO TPEYrOIbHUKOB, CTOPOHBI KOTOPLIX HPOMOPIHOHAILHDI
uncaam 1, 2, 5. M3 HepaBeHcTBA TPEYTOABHUKA CICAYET, YTO 3TO MHOKCCTBO HE
COACPKHUT HH OAHOTO AJICMEHTA.

« O6osnaunMm vepes A MHONKECTBO YUCHHKOB Ballero Kaacca, SBIAK-
IUXCA MACTEPAMH CIOPTA MO maxMaraMm. MoxKeT 0Ka3aTbes, 4TO MHOKECTBO A
TAKKC HC COACPIKUT HHU OJIHOTO JICMEHTA.

+  PaccmarpuBas MHOXKECTBO KOPHEH NPOH3BOJIBHOTO YPABHCHUS, CJICIY-
€T NPEeAYCMOTPETh CUTYALMIO, KOIJIA YPABHCHUE KOPHEH HE UMECT.

ITpuBeaéHHBIC TPUMEPD] YKA3BIBAIOT HA TO, YTO YAOOHO K COBOKYIIHOCTHU
MHOKECTB OTHECTH €mé OIHO 0COBEHHOE MHOKECTBO, HE COICpIKAIee HU OJHO-
ro »aeMeHTA. Ero HasblBaloT HyCTBIM MHOXKECTBOM U ODO3HAYAIOT CUMBO-
xoMm &,

3amernm, uro Muoxecrso {J} ne apnserca nycteiv. OHO COACPKUT OAMH
DIEMEHT — MYCTOC MHOKECTBO.

“ 1. Kak obo3Ha4yaloT MHOXEeCTBO M €ro 3/1eMeHTbI?
2. Kak 0603Ha4aloT MHOXeCTBO HaTypanbHbIX Yvcen?
3. Kak 06o3HavatoT obnactb onpeaenenvs 1 0b6nacrb 3Ha4eHUN hyHKUUN?
4. Kak 3anucarb, 4TO aneMeHT NPpUHagNexunT (He NpuHaanexunT) MHOXeCT-
By A?
5. Kakue MHOXecTBa HasbiBaloT paBHbIMU?
6. Kakue cyuiecTBytoT cnocobbl 3alaHns MHOXeCTB?
7. Kakoe MHOxecTBO Ha3blBaloT nycTbiM? Kak ero obosHavaior?

- y ¥
- | NpaxHeHus

422. Kax HaspIBAIOT MHOKECTBO TOYECK YIVIA, PABHOYAAICHHBIX OT €T0 CTOPOH?
423. Kak HaabIBAlOT MHOMKECTBO BOJKOB, IMOJYHHAIOUIMXCH OJHOMY BOMKAKY?
424. HasosuTe KaKoe-HUOYb MHOMXKECTBO YUCHHKOB Balieil KO,
425. Kak Ha3pIBAIOT MHOXXECTBO YIUTE/ICH, paboTAlOMMX B OJHON MKoIe?
426. IlocraBbTe BMECTO 3BE3JOYKH 3HAK € WM & TAK, YTOOLI MOJYVIWIOCH BEp-
HOE YTBEPAJICHUE:
1) 5= N; 2) 0 = N; 3) —b = N.
427. Jlana q:»yHKu,Hﬁf(x) = x2. TTocTaBbLTE BMECTO 3BESIOUKY 3HAK € WIM € TAK,
YTOOLI HOMYUMIOCH BEPHOE YTBEPIKICHUE:

ol N

1) %+ D (f); 9) 0 % D (f); 3) 0+ E (f); 4)_%*5(;’).

428. I/ICTI'!HHIJIM FLIH JIOZKHBIM ABJAACTCH BBICKA3LIBAHMC! %
)1e (1,2 3); 3) {1} e {1, 2); 5) De (1,2
2)1¢ {1); 4) {1} e {{1}}; 6) & e {@}?
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429,

430.

06 X

431.

432,

433.

Pasubpl nu muoxectsa A u B, eciau:

3anuIKUTe MHOKECTBO KOPHEH YPAaBHEHU:

D xx-1)=0 A) =

2) (x — 2)(a? — 4) = 0; 4) x2+3=0.

3agaiiTe ¢ MOMOMIBIO NEPEIUCACHUSA IEMECHTOB MHOKECTBO!
1) npaBmIbHBIX APOGEH CO 3HAMEHATEACM 7

2) npaBWILHBIX APOOEH, 3HAMEHATEIbL KOTOPLIX HE Doabnie 4;
3) BYKB c10Ba «MaTEMATHKA»;

4) mudgp ancra 55565.

1) A={1, 2}, B=1{2, 1}; 3HA={1}, B={{1}}?
2)A={(1;0)}, B={(0; 1)};

Pasubr au maoxectsa A u B, ecan:

1) A — muoxkecTBO KOpHEI ypaBHeHus x| = x, B — MHOKeCTBO HEOTpU-
ATEIBHBIX YHCE;

2) A — MHOKECTBO YETBIPEXYTONILHUKOB, Y KOTOPLIX HPOTHBOIOIOKHDIC
CTOPOHBI HOIIAPHO PABHLBL B — MHOMKECTBO YETBIPEXYTOJIBHUKOB, ¥ KOTO-
PRIX IMArOHAIA TOYKOH MEPECCUCHUA JCAATCA TOTIOIAM?

Kaxune 13 caegylomux MHOKCCTB PABHBL IIYCTOMY MHOKCCTBY:

1) MHOXECTBO TPeyroJbHHUKOB, CYMMa YIJIOB KOTOPLIX paBHa 181°%;

2) MHOMKECTBO FOPHBIX BEPIINUH BBICOTOIH Dosee 8800 M;

3) MHOMXECTBO OCTPOYrOJLHLIX TPEYTONLHUKOB, MEIHAHA KOTOPBIX paBHA
MOJOBHHE CTOPOHDLI, K KOTOPOH OHA IIPOBEJICHA;

4) MHOXeCTBO (PYHKIUI, rpa)MKaMi KOTOPBIX ABJSIOTCH OKPYXKHOCTH?

50 b+6 90 9) b+2  H -4 3

B2 —9h+1 3b-3 b-2

435. MoropHaa n1ojKa npomisuia 36 KM 1o TeYeHHIO peku 3a 3 4 m 36,8 km

HPDTHB TeueHUd 3a 4 u. Kakosa CK()p()CTb TCUYCHMA p(;‘KIfl?

436. B xopobke nexar 42 xapagama, u3 HUX 14 Kapanpgameii — KpacHble,

16 xapanpameit — cuHHe, 4 OCTAIbHbIC — 3eaéHble. Kakosa BepoAaTHOCTD
TOrO, YTO HAYFAJ, B3ATBIN KapaHAall He 6yAeT HM KPACHDIM, HU CUHIM?

P
€0 YnpaxHeHWs ANA NOBTOPEHUs ¥
434. YnpocTtuTe BbIPpAKCHHE!

1 = : :
) b-3 2b-6 }2+6h
F,

§ . Yyumca fenatb

437.

HecTaHaapTHbIe wWaru

Tlers un Kons exeHEBHO 3aNMCBIBAIOT IO OAHOMY 4Mcay. B nmepsorii genn
KA1 U3 MaIbYMKOB 3anucan uuciao 1. B kaxaeiil nocaeayomuil 1eHb
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[Tera sanuceBaeT uncno 1, a Kons — uncno, pasnoe cymme yucen, 3anu-
CAHHBIX MAILYUKAME 32 HOpejbppiymue aHu. MoxeT 1M B Kakol-TO AeHDL
KoJa sanucars uncao, okanuusaomeecsa Ha 1017

§ 14. NogmHoxecTBOo. ONnepauuu Hag MHOXecTBaMHM

PaceMoTpuM MHOKeCTBO HHdpP AeCATUIHOM cucTeMbl canciteHns: A = {0,
1,2, 3,4,5,6,7,8, 9}. Boiygenum U3 MHOKeECTBA A €ro 3/1eMEeHTDI, ABIAIONMECH
uétHbiMEI Hudpamu. [Moayanm muoxectso B = {0, 2, 4, 6, 8}. Bce a1eMEHTEL Ko-
TOPOTO ABIAIOTCA 3JEMEHTAMU MHOXECTBA A.

OnpepeneHue N
MHOMecTBO B Ha3bIBalOT NOAMHOMECTEOM MHOMecTBa A,
€CNU Ka¥Abli 2NeMeHT MHOMecTBa B ABNseTcs 3N1eMeHTOM
MHOMecTBa A.

Iro sanvceiBaoT Tak: B C A win A D B (uuraor: «MHOoxecTBo B — nog-
MHOJKECTBO MHOJKeCTBA A» win «MHOKeCTBO A cogepxut MHOxKecTBO B»).

PacemoTpum npumepst:

*  MHOMKECTBO YMCHHKOB BAIICrO KJIACCA ABIACTCSH IMOAMHOMXECTBOM MHO-
JKECTBA YUCHUKOB BALICH IIKOJIDL;

*  MHOMKECTBO MICKOINUTAIOIMUX ABASETCA MOAMHOMKECTBOM MHOMKECTBA
[O3BOHOUYHDIX;

+ MHOXecTBO Touek ayua CB sBiasercs Puc. 19

MNOAMHOMCCTBOM MHOMKCCTBA TOYUCK HpHM(}ifi AB

(puc. 19);

- MHOKCCTBO Hle\#IU}"T(}JIbHHK()B HBJIHACTCH A (, B
MHNOAMHOAKCCTBOM MHOMKCCTBA Hapﬁ.ﬂﬂ(;‘.ﬂ()["pﬂMM(}B;

- {a}c{a, b}.

rZ[HH I‘IHJ'.II()'[:TPEU_IHH C()UTH()H_ICHPII.;I MC}K}I}’ Puc. 20

MHOJKCCTBAMH MOJIB3YIOTCH CXEMaMU, KOTOPDIE Ha-
3bIBAIOT AHarpamMMamMu Jiaepa.

Ha pucynxe 20 uzobpaxkeHnnl MHOXeCTBO A
(6ompmumii Kpyr) 1 MHOXKeCTBO B (MeHbmMIA KpyT,
CopepKAMMICH B GonbuieM). Ta CXeMad O3HAYAET, A
uro B c A (unn A o B).

Ecim B < A, to ¢ nomompio pucynka 20
MOKHO CICJIATE TAKHC BBIBOJDI

1) nna Toro 9TOGEI BACMECHT X NPHHALICKA
MHOMKECTBY A, A0CTaTOMHO, 4TOGLI OH HpPUHALIC-
JKaJl MHOKCCTBY B;
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2) aast TOro 9TOOBI BACMEHT X NPUHAPICKUT MHOXKECTBY 3, HEOOXOAMMO,
4TOOBI OH MPUHAICKAT MHOKECTBY A.

Hanpumep, ecamn A — MHOKECTBO HATYPAIBHBIX YHCEN, KPATHBIX b, a B —
MHOK€CTBO HATypPaIbHBIX uncel, KpatHpix 10, To ouesmano, uro B < A. [loato-
My, JUL TOTO YITOObI HATYPAIbHOE YHCI0 17 6bU10 KpaTHbIM b (1 € A), gocrarou-
HO, 9T0GBI OHO 6bL10 KpaTHbIM 10 (172 € B). Jlns Toro 4To6bl HATYPAILHOE HYHCIO0
n 6ou10 Kpatuom 10 (7 € B), HeoOxoauMo, 4ToOLI 0HO GbL10 KpaTHLIM b (1 € A).

M3 onpepeneHME NOAMHOMECTBA M PABCHCTBA MHOMKCCTB CJICAYCT, 4UTO
ecmAcBuBcA toA=B.

Ecin B Mpoxkectse B Her sneMeHTa, HE TPUHAICKAIETO MHOKECTBY A,
TO MHOXKECTBO B ABasierca NoaAMHOKeCTBOM MHOXKecTBa A. B cuny atux coobpa-
JKCHUI MYCTOE MHOXKECTBO CUMTAIOT MOAMHOXKECTBOM J1060ro MHOXKecTBa. Jleii-
CTBUTENBLHO, TMYCTOEC MHOKECTBO HE COJACPKUT HH OJHOTO DIEMEHTA, CACA0BA-
TEJALHO, B HEM HET JICMEHTA, KOTOPBIM HE NPUHAVICKUT JAHHOMY MHOKECTBY A.
[MosTomy ansa moboro Muoxectsa A crnpasenso yreepxkacuue: @ c A.

JIw6oe MHOMKECTBO A ABIAETCA MOAMHOKECTBOM ¢amoro cebsa, TO eCThb

Ac A

Mpumep 1. Bemmumure Bee noamuoxkectsa muoxkecrsa A = {a, b, c}.

Pewenue. Umeem: {al, {b}), {c}. {a, b}, {b, ¢}, {a, c}, {a, b, c}, @. Bee-
ro MOJYYMJIN BOCEMb MOAMHOXKECTB. B crapmumx kraccax Gyfer JOKa3aHo, u4To
KOJNYECTBO MOJAMHOMXECTB H-3JIEMCHTHOTO MHOKECTBA PABHO 27, <

[Mycts A — MHOXKECTBO pemeHnii ypasuenus X + y = 5, a B — MHOXKeCT-
BO pemeHUB ypasHenua X — iy = 3. Torga muomxecrso {5 pemeHuil CHCTEMBI
YPaBHEHUH
x+y=>5,
xX—y=3
COCTOUT U3 BCEX 3JICMCHTOB, IPHHALICKALMX U MHOKeECTBY A, 1 MHOMKeCTBY B.
B aTOM ciydae roBOpsT, YTO MHOKECTBO C ABIACTCS NepecedeHHeM MHOXKCCTB

AnB.

@ Onpepenexnue | —
MepeceuyeHnem MHOXecTB A U B Ha3bIBalOT MHOMECTBO, CO-
cTofillee U3 BCEX 3/1EMEHTOB, NPUHAANEKALMX U MHOXeECT-
By A, U MHOXecTBY B.

[Mepeceuenne muoxkects A u B o6osnaqator Tak: A [ B.
Jlerko y6eanThCA, YTO PEIICHHEM PACCMOTPCHHOH CHCTEMBI yPAaBHCHHH

asasiercs mapa (4; 1). Torga moxuo 3anucars: A (1B = {(4; 1)}.
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Ecnu muoxecrsa A n 5 HEe NMEIOT ODIMUX 3AEMEHTOB, TO UX HEpeceye-
HUEM SBJISIETCS MyCTOE MHOXKecTBO, TO ecth A [ B = @. Taxxke 3amerum, 4To
st moboro MHOMKecTBa A BbinonHsercs pasencrtso A (1D = .

M3 onpejencHus nepecedeHns ABYX MHOKECTB ciaeayer, uro ecan A < B,
o A B=A, BuactHoctu, ecit B=A, to AN A= A.

[TepecedeHne MHOMKECTB YI0GHO H/UIIOCTPUPOBATL € HOMOIIBIO JIHA-
rpamm diinepa. Ha pucynxe 21 samrpuxopanHas gurypa M3obpaxkacT MHOXE-

creo A B.

| Puc. 21

&‘) Onpepenenue I
O6nacrTbio onpefeneHus ypasHeHus f (x) = g (x) Ha3biBaKwT
MHOXECTBO 3HAY€HUH NepeMeHHOM X, NMPU KOTOPbIX UMEIOT
CMbICN 06Ge YacTH YpaBHEHUSA.

U3 onpeaencnus caeayer, 4To OOGJACTBIO ONPEJACACHUA YPABHCHUS
J/ (x) = g (x) sBasiercsa muoxectso D (f) (1 D (g). Hanpumep, o6ractoio onpe-

= 1
ACJICHHA ypi:lBHCHPIH X = — HBJHACTCHA HCPCCC'{CHHC MHOMKCCTBA HL‘()Tplf!Lli:'l-
¥

TEABHBIX YUCET M MHOYKCCTBA BCEX YHCE, HE PABHDBIX HYJIIO, TO €CTh MHOXKECTBO
MTOJIOMKHUTEIbHBIX YHCEL.

Jast Toro 4ToGbl pemnTh ypasHeHue (x* — Xx) x%2—1) =0, Hago PCHIHTD
KaK/10€ U3 YPaBHCHHH P—x=0 wat—1 =0,

Hmeem: A = {0, 1} — MHOMKECTBO KOpHEI nepBoro ypasHeHust, B = {-1, 1} —
MHOECTBO KOpPHei Broporo ypasHeHus. [ToraTHo, uto muoxecrso C= {-1, 0, 1},
KK/IBIH 9JIEMEHT KOTOPOTO NPUHAICKUT WIN MHOXKECTBY A, miM MHOXeCT-
By B, apasercs MHOKECTBOM KOpHEH UCXOAHOrO ypaBHeHus. Muoxectso C Ha-
3pIBAIOT o0beguHeHHeM MHOXKecTs A u B,

' Onpepgenerune N\
06bveauHeHMeM MHOXecTB A u B Ha3bIRalOT MHOMECTBO, CO-
cTofiljee U3 BCEX 2/IeMEeHTOB, NPUHAANEeKaWHUX X0TA Gbl 04-
HOMY M3 3THX MHOMECTB: WM MHOXecTBY A, WIM MHOMe-
cTBy B.
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Obbequnenue muoxkects A u B obosnauaor rax: A J B.

Ecan tpebyerca maiitu 06beIMHECHHE MHOKECTB PCLUICHUEH YPAaBHEHUH, TO
FOBOPAT, YTO TPEOYETCA PCIIHTL COBOKYIHOCTD YPaBHEHHH.

COBOKYIHOCTD 3aIMCBIBAIOT € MOMOIUBIO KBaApaTHON ckobku. Tak, uro-
61 pemurs ypasuenue (x2 — x)(x? — 1) = (0, HYKHO PEMUTH COBOKYIHOCTD
ypaBHCHHUH

x2 —x=0,
x?-1=0.

Bee e¢é pemennsa ob6pasyior maoxectso {—1, 0, 1}.

3amerum, uro s MOG0ro MHOXeCTBA A BBINOJHAETCH PABCHCTBO
AU =A.

M3 onpeaenennsa o0beMHCHUA IBYX MHOXKCCTB CiieayeT, uto ecm A c B,
o AU B =B, suactHocty, eccomu B=A, to AU A = A.

O6beANHEHIE MHOXKECTB YA00HO MLTIOCTPHUPOBATL € IOMOIIBIO JHa-
rpamum Jitepa. Ha pucynke 22 zamrpuxopaHHas GUrypa H300paxaeT MHOXC-

creo A |J B.

YacTro npUXOAUTCH PACCMATPUBATEL HEpecedeHue U obbejuHeHne TPEX
1 DoJIee MHOMKECTB.

[Mepeceuenne muoxects A, B u € — 5T0 MHOXKECTBO BCEX 2JIEMCHTOB, KO-
TOPDbIC NPUHALICKAT U MHOXKecTBY A, 1 muOKecTBY B, n muoxectsy C (puc. 23).

Puc. 23 Puc. 24

AnBncC
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Oobegunenue MHOXKeCTB A, B 1 C — 3T0O MHONKECTBO BCEX 3JIEMCHTOB,
NPUHALICHKANMX XOTs Obl OJHOMY M3 3TUX MHOXECTB! MM MHOXKECTBY A, Hau
muoxecTsy B, nin muoxecrsy C (puc. 24).

Hanpumep, o0beauHEeHNE MHOMXKECTB OCTPOYTOJLHBIX, TYHOYIOJILHBIX U
HPSIMOYTOJIBHBIX TPEYTOJBHHKOB — 3TO MHOXKECTBO BCEX TPEYTOIBHUKOB.

Mpumep 2. Haiipnre nepecedenue mHoxecTs A u B, ecn:

1) A — MHOXKECTBO poMOOB, B — MHOMKECTBO IPSIMOYTOJBLHUKOB;

2) A — MHOXECTBO YETHBIX uncen, B — MHOXECTBO HPOCTBIX YHCET.

Pewenue. 1) Muoxecrso A (] B cocrour u3 Bcex 4eTBIPEXYrOILHUKOB,
KOTOPBIC OJHOBPEMEHHO ABIAIOTCA U poMmbamu, u npsamoyroasHukamu. Crego-
BATEILHO, HCKOMOE MHOKECTBO — 5TO MHOKECTBO KBA/[PATOR.

2) TToCKOMBKY MHOXKECTBO HMPOCTBIX YHUCET COACPKUT TOMABKO OAHO 4ET-
Hoe uncno (uncao 2), ro A1 B = {2}. «

Npumep 3. Haliaure obbeaqunenne muoxects A u B, ecan:

1) A — MHOXECTBO HEYETHBIX HATYPAIbHBIX YHcea, B — MHOKeCTBO 4éT-
HBIX HATYPAIbLHBIX YHCE;

2) A — MHOKECTBO HEJbIX BbIpaKeHHH, B — MHOXeCTBO APOGHDLIX BbIPA-
JKCHUWH.

OteeT. 1) A U B — 310 MHOXECTBO HATYpaIbHBIX unces, To ectb A |J B = N.

2) AU B — 3T0 MHOKECTBO PALMOHATIBLHBIX BRIPAKEHUI. <

ond

1. Kakoe MHOXecCTBO Haz3bIBalT NOAMHOXECTBOM AAaHHOIo MHOXecCTBa?
2. Kak HarnagHo UNNIOCTPUPYIOT COOTHOLEHWE Mexay MHOXecTBaMn?
3. Kakoe MmHOXecTBO ABnseTcH nogmMmHoxecteom noboro mHoxecrsa?
4. Y1o Ha3biBalOT NepecevyeHNEM ABYX MHOXeCTB?

5. Y10 HasbIBalOT 0ObEeAMHEHMEM ABYX MHOXecTB?

@B ynp A
= npaxHeHHUAa

438. Has30BUTEC HECKOJABKO MOJAMHOMKCCTB YHAIIHXCH BANICTO KITACCA.

439. HazouTte Kakue-HMOYAL reoMeTpHUecKUe (UIYpbl, KOTOPBIE SABISIOTCS
MOAMHOKECTBAMM: 1) MHOKECTBA TOYECK NPAMOH; 2) MHOXECTBA TOYEK
Kpyra.

440. Tlycre A — MHOXECTBO GYKB €j10Ba «KOOpAHHATA». MHOXECTBA OYKB KaKHX
CJIOB ABJSAIOTCA MOJAMHOKECTBAMUA MHOMKecTBa A:

1) nopa; 5) uurkw; 9) opamuara;
2) TpaxTop; 6) xopxa; 10) nopora;
3) kapTnna; 7) nap; 11) xopona;
4) Kpokogw; 8) nogapox; 12) xapaumar?
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441.

442.

00 \

[lIycts A — muoxecTBO nudp uncaa 1958. fpsiagerca nu muoxecTBo uudp
UMCIA X TOAMHOKECTBOM MHOXecTBa A, ecam:

1) x = 98; 3) x=519; b) x = 195 888;

2) 2 =9510; 4) x = h8hHE; 6) x =91 2587

Iycte A # . Kakue Ba pasHbIX MOJMHOMKECTBA BCCI/IA UMEET MHOXKECT-
BO A?

HaiiguTe nepecedenne MHOXKECTB 1] P, HCMONLIYEMBIX B 3AIIHCH YHCE:
1) 555 288 u 82 223; 2) 470 713 u 400 007.

Iycte A — MHOXKECTBO BY3HAYHBIX uucesd, B — MHOXKECTBO HPOCTBIX YH-
cen. Ipunarexur mm MHOMKeCTBY A (| B uucno: 5, 7, 11, 31, 57, 962
Haiigure muoxecrso obmux genureneit uncen 30 u 45.

Haiigure ob6beaunenne MEHOKECTB NP, MCIOIB3YEMBIX B 3aIIMCH YHCE:
1) 27 288 u 56 383; 2) 55 bbb u 777 777.

3anumure Bce MOAMHOMXecTBA MHOKecTBa {1, 2}.

HMernaabiM WIN T0KHBIM SBISETCH BbICKA3BIBAHNC!

1) {a} € {a, b}; 3) a c {a, b};

2) {a} < {a, b}; 4) {a, b} € {a, b)?

449, Joxkaxure, uroeccim AcBuBc C, o AcC.

450.

451.

452,

453.

PasMecTUTE JaHHBIC MHOMKCECTBA B TAKOH IOCIEOBATEALHOCTH, YTOODI
KXKI0€ CJIEAVIOMEE MHOKECTBO ObUIO IOAMHOKECTBOM IPEABIAYILETO:

1) A — MHOXECTBO NPAMOYIOJILHUKOB, B — MHOKECTBO 4eTBIPEXYroabHI-
koB, C — MHOKeCTBO KBaAparoB, [ — MHOKECTBO NAPALICIOIPAMMOB;

2) A — muoxkecTso Miaekonuramux, B — muoxectro ncosonix, C — MHo-
JKECTBO HO3BOHOYHBIX, [) — MHOMKCCTBO BOJIKOB, £ — MHOMKECTBO XUIMHBIX
MACKOMUTAIOIIHX.

Haobpasure ¢ noMoupio guarpamm DiIepa COOTHOIMEHNE MEAKIY MHOXKE-
CTBAMH:

1) A — muoxecrso HeoTpunareasHbix uncer; B = {0}; N — muoxecTBo
HATYPAILHBIX YUCE;

2) N — MHOXKECTBO HATYPAIBHBIX YHCeN; A — MHOMXKECTBO HATYPAIbHBIX
upces1, KpaTHBIX 6; B — MHOXECTBO HATYPAJIBHBIX 4HCEI, KPATHBIX 3.
HcTHHHBIM WIH JTOMKHBIM SBIACTCH BbICKA3LIBAHME:

1) {a, b} N{a} = a; 3) {a, b} N{a} = {a};

2) {a. b} N{a} = {a, b}; 4) {a. b} N{a} = {b}?

Haiigure nepeceuenue muoxkecrs A u B, e

1) A — MHOXeCTBO PaBHOGEAPEHHBIX TPEYIOJLHUKOB, B — MHOXECTBO
PABHOCTOPOHHUX TPEYIOJILHUKOB;

2) A — MHOKECTBO HIPAMOYTOIBHBIX TPEYTOJABHUKOB, B — MHOKeCTBO pas-
HOCTOPOHHUX TPEYTOJLHHKOB;

3) A — MHOKECTBO ABY3HAUHBIX 9HCe], B — MHOXECTBO HATYPAIbHBIX YH-
cest, KparHbix 19;

4) A — MHOKECTBO OJHO3HAYHBIX YHcel, B — MHOXKECTBO IPOCTBIX YHCEIL.
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454, Kaxkwue ¢purypbl MOryT ObIThH MEPECEUCHUEM JBYX JIYUCH, JECKANUX HA O]
HOMH NpAMOiT?

455. Kakme u3 c1eiylolux yTBCPKACHUH BEPHDI:
1) {a, b} U {b} = {a, b}; 3) {a, b} U {a} = {a};
2) {a, b} U {b} = {b}: 4) {a, b} U {D} = {{b}}?

456. Haiigure oobeauHenne muHoxects A n B, ecnu:
1) A — MHOXECTBO PABHOOCIPEHHBIX TPEYTOILHHUKOB, 5 — MHOMKECTBO
PABHOCTOPOHHUX TPEYTOJALHUKOB;
2) A — MHOXECTBO HPOCTBIX 4pces], B — MHOXKECTBO COCTABHBIX HYHCET;
3) A — MHOXeCTBO HPOCTLIX uHces, B — MHOKECTBO HEUETHBIX YHMCEIL.

457. Kakue cl_mrypbl MOTYT ObITL OOLEIUHCHUECM ABYX JIydeH, JeXkaluux Ha Of-
HOU NPAMOLL?

3\
458. Omumure Ha A3bIKE «HEOOXOAMMO M JOCTATOYHO» NPUHAICKHOCTD dIIe-

MmeHTa X MmHOKecTBam: 1) A u B (puc. 25, a); 2) A, Bu C (puc. 25, 6, 6).

2

Puc. 25
@ . A
©C)
a 6 B

459. BMeCcTO TOUCK HOCTABLTE CIOBO «HEOOXOANMO» MM «/[OCTATOYHO», YTOObI
06Pa3Z0BANIOCH BEPHOE YTBEPKACHUE:
1) mia Toro 9roGnl TPEYrOILHHK OBLT PABHOCTOPOHHHM, ..., YTOOBI JABa
€ro yrja ObUTH pPaBHEBL;
2) mast TOro 9TOGLI YETHIPEXYTOAbHUK ObLT MAPALICIOTPAMMOM, ... , YTO-
OBl B¢ €TI0 CTOPOHDBI OBUIH HAPA/UICILHBI;
3) pnsa Toro 4TOOLI YMCIO JACAWIOCH HALCTO Ha 3, ..., 4TOOLI OHO ACAH-
JIOCH HALEeJa0 Ha 9;
4) pra Toro uTo6bl nocaeAHasa nUppa AeCATUYHON 3anucu yucaa 6bLIa

HYAEM, ... , YTOBBI YMCI0 OBLIO KPATHBLIM 5.
(
l D yrll)ﬂ}l(l'lel'll'lﬂ ANA NOBTOPEeHWUA Eﬂl})

460. YnpoctuTe BhIPpAKCHHE!

- . 9f 4
1) 3a-6b? - 0,4a~2b%; 5y L8020

0,6a°h7%"
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461.

B cagy pacrér bonee 80, no menee 100 gepesnes. Kaxnoe Tperse aepeso —
A6/10H1, a Kaxkaoe BocbMoe — rpyma. CKoNIbKO AepeBbeB pacTeéT B cay?

462. Hasectno, uro % = 3. Haliqure 3HauCHUE BLIPAXKCHUSA M
. T'oToBUMCSH K H3YYEeHHIO \

HOBOW TEMbI
463. CpasHure:

1) 2,4578 u 2,4569; 2) —1,9806 u —1,981.
464. IlpouMTaliTe NEPUOANIECKYIO ,llp()ﬁb U HA30BHUTE €€ MEPUHOA:

1) 0,(5); 2) 1,(32); 3) 8,4(65); 4) 3.424242... .
465. IlpeoGpasyiiTe B 1€CATHUUHYIO APOOL:

4. o 3. g 7. 97, 42

D3 2) g 3) 167 1) 50’ %) 15

466. IIpcobGpasyiiTe OGLIKHOBCHHYIO APOOb B GECKOHCYHYIO MEPHOJHICCKYIO

JAECATUYHYIO JpOoOb H ONpeAeauTe ¢ NEPHOL:

5 i il a8 31
D& TS 31 1) 35

467.

Yyumca aenartb
HecTaHAapTHbIe LWaru

[Monapuo pasmuuneie uucna a, b, ¢ yaosaersopsior yenosuo a(b +¢) =
= b?(c + a). Joxaxure, uro a’(b +c) = c*(a + b).

§ 15. YucnoBblie MHOXeECTBa

HaT}"Pi:UleblC YHCA4d — aTo IICPBLIC YHCJ4, K[]T()prMI/I HavdaJIH I[IOJIL30-

BaThea oM. C HUMU Bbl MO3HAKOMHJIHCE B JCTCTBE, KOIJIA YYWINCh CYUTATD
npeameTsl. Bee HaTypanbHbie yucaa oOpasyioT MHOKECTBO HATYpPadbHBIX UH-
CeJI, KOTOpOE, KaK Bbl 3HACTE, 0O03HAYAIOT GYKBOH V.

l__[paKTI/I‘{CCKH{;‘ H()TpL‘ﬁHUCTH J'II(),EI,[_‘,I.;I l'[pI/IBC,TIH K BO3ZHHEKHOBCHHK) ,E[IJ()E'-

HbIX uucen. IToaxe noasunrach HC()GXU,[[MM[]L‘TL pZ}.CCMElTPPIBRTh BCIHMYMHBLI, 115
XAPAKTEPUCTHKH KOTOPLIX MOJOKHUTCALHBIX YHCCT OKa3aloCh HCAOCTATOYHO.

Tak BozHukIN ()TPHL[Z{TCJ'ILHLI{: HHCIA.

Bce HaT}’PaJ’ILHbIC YHMCJIa, Hp()T[/IB(}H()H()}KHbIC UM YHMCa4 M YHCI0 HY.:"II:: 06'

paaymr MHOZKECTBO IENbIX YHCE, KUT(}I)OC ()6(}3HaquI()T ﬁyKB()I‘f‘i Z

Hanpumep, 2€ Z,0e Z,5 ¢ Z

MuoskecTBo H'rlT)’p'dJIbeIX YHCEa ABAACTCA MOJMHOMKCCTBOM MHOMKCCTBA

Hneabx drced, To ectb N ¢ Z.
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L[CHI:»IL‘ 1 rELI.)‘IZ]"F)H bIC (K?AK MNOJOMKHTC/IbHBIC, TAK H ()TPI/IU‘aTC.ﬂLHbIC) UHCIIA
()GPHI‘I}"'K]T MHOMXKECTBO paqnona.nbﬂmx THCET, K(}T()pUC (}6(}3H21‘IZHOT 6}"1{3(}1:'& Q

2 c ¢ 5
Hanpumep, g€ Q02 Q,0eQ, -3¢ Q,15¢c Q. Puc. 26

[Monarno, uro Z < Q. Cxema na pucynxe 26
MOKA3BIBAET, KAK COOTHOCATCA MHOKecTBa N, Z u Q.

Q
Kaxoe panMoHaibHOe YMCI0 MOXKHO IpPEfcTa-
Z
m
BUTb B BUJE OTHOMECHUA —-, TAe m — Heaoe Yncio,
5 5 -3
a n — wuHaryparbHoe. Hanpumep, F)ZT; —5=T;
1 0 5 D3
0,2=—;0=_; 5,3 =="—.
5 7 10

C BO3MOXKHOCTBIO TAKOTO HPEACTABICHU CBI3A-
HO HA3BAHHUC <«PAMOHAIBHOE YHCIO»! OJHHM H3 3HAYCHHII JATHHCKOTO CI0BA
FAtio ABASETCA «OTHOHICHHE»,

B 6 knacce BBI y3HAIN, YTO KAKA0E PALMOHAIBHOEC YHCI0 MOKHO IPEACTa-
BHTDL B BHAE KOHCYHOHU JECATHYHON APOOGH WIN B BIJC DCCKOHEYHON IEPHOAH-

" - m
HCCKOHM JCCATHYHOM ,E[I_)()ﬁ}‘l. ,ZLJ'IH ,D',P()ﬁl—‘l — TAKOC IMPCACTABACHHC MOXKHO ITOJTY-
n
YHTL, BLIIIOJHHWEB JCJICHHE YHC/A4 171 HA YHUCI0 N YTOJIKOM.

o [
Hanpumep, %: 0,625: l—’] =0,454545.....
5 5

o] w s -
Yucno g JAMHUCAHO B BUJC KOHCUHOM JCCATHUYHOM ,ﬂ.p[]ﬁl/[, 4 HHCITO ﬁ ==

B BU/lc OECKOHEYHOU NEPHOANYCCKON AecATHYHOM Apobu. B samucu 0,454545...
uugpnt 4 n b nepuogumgecku nosropawoTca. [losropaomyloca rpynny nudgp Ha-
3LIBAIOT MEPHOAOM APOGH U 3AIIMCLIBAIOT B KPYIJIBIX cKoOKkax. B gannom ciayuae
nepuos apobdu pasen 45, a g1pobn ﬁ 3AIHCBLIBAIOT TAK: lil = 0,(45).

3aMeTHM, YTO M0OYI0 KOHEUHYIO ACCATHYHYIO JPO0b 1 M0b0e Lenoe YHC-
JIO MOKHO HPCEJICTABUTE B BIjle BECKOHCYHON NEPHOANYECKOI ACCATHIHOM APo-
6u. Hanpumep,

0,625 = 0,6250000... = 0,625(0);

2 =2,000... =2,(0).

CreioBaTenbHo, KANC00e PauuoHaIbHoe YUCa0 MOXNCHO npedcma-
eums 8 sude 6ecxoHeunoll nepuoduHecKkoil decamuuHol opoou.

CnpaBeinBo M TaKoe YTBEPKICHME! xaxcoas becxoneunas nepuo-
Juueckaa decamuunas Opobv ABAAEMCA 3ANUCHIO HEKOMOPO20 pa-
HUOHAJAbLHOZO MUC/A.

B 9 xmacce BBl HayuuTECh 3ANMMUCBIBATL OCCKOHEYHYI) [EPHOIHYCCKYIO
JECATHYIHYIO APO6b B BUE 0OBIKHOBECHHO JApOGH.
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Cymma u npousBeicHUE JIBYX HATYPAIbHBIX YHCE SBAAIOTCH HATYPATbLHBI-
mu uncaamu. OIHAKO pasHOCTL HATYPAILHBIX YMCE] HE BCErJA 06AaJaeT TAKUM
coiicrsom. Hanpumep, (5—-7) ¢ N.

CyMMa, pasHOCTDL, HPOH3BEACHHE ABYX HEJILIX UHUCET ABIAIOTCH LCIBIMU
yucaam. OHAKO TaCTHOE IEIbIX YHCE] HE BCETA 00Ja/[AeT TAKUM CBOMCTBOM.

Hanpnwmep, ; A

CyMMa, pa3HOCTE, NPOU3BEJCHUE M HACTHOE (KpOME ACICHUA HA HYb)
JIBYX PAMOHANBHBIX YHCEN ABIAIOTCA PAMOHANLHBIMUA YHCIAMH.

Hrax, geiicTBHE BHIMUTAHMS HATYPAILHBLIX YHCET MOKET BLIBECTH PE3YIALTAT
3a npeaeant MuOKecTsa IV, ACHCTBHE ICICHUS EIbIX THCET — 32 IPE/ICIbI MHOXKE-
crea Z, OJHAKO BBINTOJHEHHUE TOOOr0 M3 YETBIPEX apupMETUICCKUX JCHCTBHI
€ PALMOHATLHBIMM YHC/IAMUI HE BRIBOAUT PE3YJILTAT 3a IPEAEIn MHOKeCTBA Q.

Bbl NO3HAKOMMIMCE € HOBBIM JICHCTBHEM — H3BJICYCHHE KBA/JPATHOTO KOP-
Hs. BO3HUKACT €CTECTBEHHBIN BONPOC: BCCTJA A KBAIPATHLIH KOPEHD M3 HCOT-
PHIATEALHOIO PAIMOHAIBHOTO YUC/IA ABISCTCH PAIMOHAILHBIM dHcaoM? MHbI-
MU CJIOBAMH: MOMKET JIM JeHCTBUE U3BICUYCHUS KBAJPATHOTO KOPHSA U3 PaLMO-
HAJILHOT'O YHCJIA BRIBCCTU PE3YILTAT 34 NPEAe/Ibl MHOXKecTBa Q7

Paccmorpum ypasnenume x? = 2 Tlo-
CKOABKY 2 > (), To 3TO ypaBHCHHE UMECT ABa Puc. 27

KOPHSL: \@ H —J‘E (puc. 27). Oguako nHe : |
cyuecmayem pauUoHarIbHo20 YUCAA, - -
keadpam komopozo pasen 2 (pokasa-
TEALCTBO BTOTO (PaKTa BBI MOXKETE HANTH
B pasgene «Korma caemann! ypoku» B pac- =2
ckaze «OTKPBITHE HPPALMOHAILHOCTH»),

ya

/
/

RV RS

TO €CTh YHCTA \/E M —\/(Z HC ABJIAIOTCH pa-
IIHOHATBHDBIMH. ITH YHCHA SBIAIOTCH Hpifl'
Mcpamn HPPHHHOHMBHBIX HHCETL (HPH-
CTABKA «HP» O3HAYACT OTpId]_li:lHIdC).
(lJ'IC,II,UBElTC.JILH[), ,Ile;ICTBI/IC HM3BJICYCHMA K{]PHﬂ H3 pallHOHAIBHOTO YHCTIA
MOMKET BBIBCCTH pc:;yﬂb"ra? 34 ]'IPL‘ILC_TILI MHOMKECTBA Q.
Huxkaxoe prauﬂ(}H&HhH(){;‘ YHCIO0 HEe MOMKeT ObITh npc,nc*ramlcu(} B BHJIC

m . i
npobu —, rne me Z, n e N, a caepoBaTeqbHO, U B BUAE GECKOHCUYHOH I1e-
n

PHOAUYECKOH ACCATUYHON JPOOH.

HppanuoHaibHbIe YUCIA MOTYT OBITh IPEACTARICHBI B BHjc GeckoHed-
HBIX HENePHOANYECKHX JeCATUIHBIX ApoGei.

Hanpumep, ¢ noMOImbIO CHCHHATLHONH KOMIBIOTECPHOH NPOrPaMMbl MOK-
HO YCTAHOBHTD, YTO
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V2 =1,4142135623730950488016887242097.... .

Yucnaa JE n —Q@-—-BTU}H:HCPBBK:prHuHUHaﬂbeu:QHCﬂm € KOTOPBI-
MM Bbl BCTpedaeTech. YHcao T, paBHOE OTHONICHUIO JUIMHBI OKPYKHOCTH K JiHa-
MCTPY, TAKXKE ABAACTCA HPPALHOHAILHBIM:

Tt = 3,14159265358979323846264338327950288419716939937 ... .

HppannonanbHple 9HCId BO3HHKAIOT HE TOJBKO B PE3YJALTATC H3BJCHC-
HUSl KBaJIPaTHBIX KOpPHeil. MX MOXHO KOHCTPYHPOBATE, CTPOA GCCKOHCYHBIC
HETICPHOIHMUCCKHC JCCATHYHBIC IPOOH.

Hanpumep, uucao 0,10100100010000100000... (nmocae 3ansaToiil 3anucwbiBa-
I0TCS TIOCICJOBATEALHO cTeneHn uncaa 10) spnsercs uppaunoHanbHeiM. Ecan
MPEANOAOKNTD, YTO Y PACCMATPUBACMON JACCATUYHOIT APO6U €CTh NEPUOJ, CO-
CTOAMME U3 72 (P, TO € HEKOTOPOTO MECTA TOT NEPHOJ OYACT HOMTHOCTBIO CO-
CTOATDL M3 HYJICH, TO €CTh HAYMHASA ¢ 3TOTO MECTA B 3alMCH HE JO/LKHA BCTpE-
TUTLCSA HU OfIHA €IMHHUIA, YTO TPOTHUBOPEYUT KOHCTPYKIIMH YHCTIA.

O6peguHeHHEe MHOKECTB HPPALMOHAILHBIX M PALMOHAIBHBIX YHCE] Ha-
3bIBAIOT MHOXKECTBOM JeHCTBHTEJAbHBIX uHceld Ero oGosmauaor Gyksoit R
(nch()f/i OYKBOI1 JIATHHCKOTO CJIOBA realis — «PEAIBHBIN», «CYHICCTBYIOIMH B J€if-
CTBUTCIBHOCTH» ).

Teneps nenouky VN c Z < Q moxno npogomkuts: Nc Zc Q c R.

B cTapmux kraccax Bbl y3HACTE, UTO 3TY HEMOUKY TAKKC MOXKHO NPOUIUTD.

CBa3b MEXJy YHCIOBBIMH MHOMXKECTBAMU, PACCMOTPEHHLIMU B 5TOM Hapa-
rpage, MILTIOCTPUPYET CXeMa Ha PUCYHKe 28.

‘ Puc. 28

[elcTBMTENBHBbIE YKWCHA

PaunoHansHbie
yMcna

Uenkie yucna

MppauuoHansHbie
qucna

r‘:r_-l;J'.[I/lH}’ JT060ro0 (}TPCHKB. MOMKHO BbI‘pZiliHTb ﬂCﬁCTBHTCJIhH!J[M YHCJIOM.
JToT q)aKT [IO3BOJIACT )’CTHHUBHTI) CBA3DL MCRIY MHOKecTBOM R 1 MHOKecTBOM
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TOYCK KOOPAHHATHOH npamMou. Touke (J, nagary oTcu€Ta, NOCTABUM B COOTBET-
creue uncno (). Kaxgoit Touke A xoopAMHATHON HPAMOMH, OTAMYHONE OT TOY-
ku (O, NOCTABUM B COOTBETCTBHE €AMHCTBCHHOC YHCIO, PABHOE JUIMHE OTPE3-
ka OA, ecmn touka A pacnonoxena cripasa or Toukn O, M YHCI0, TPOTHBOIIO-
noxuHoe jumHe orpeska OA, ecim touka A pacnonoxena ciesa or touku O.
Taxyke NOHATHO, YTO KaXKAOC ACHCTBUTEIBHOC YHCIO ABIACTCH COOTBCTCTBYIO-
UM €IMHCTBCHHON TOYKE KOOPJAMHATHON IPAMOIL.

Hap geiicTBUTEIBHBIMHM YHCIAMH MOXKHO BBIIOIHATL YEThIPE apudMeT-
YeCKUX JACHCTBHA! CIOXKCHHC, BLIUYUTAHUC, YMHOMXKCHHUE, JCHCHHE (KpoMe jee-
HUS HA HOJIb), B PEe3yabTaTe Oy/IeM MOIyYaTh JeiicTBuTenbHoe uncto. Jeiicrsusa
CIOXKEHUS U YMHOKEHUs 06JaJal0T H3BECTHLIMHM BAM CBOMCTBAMM.

a+b=>b+a MepemecTuTENbHOE CBOMCTBO CNOMEHWMA
ab = ba NepemectUTeNbHOE CBOMCTBO YMHOMEHMS
(a + by+c=a+b+c) CoyetatennHoe CBOMCTBO CNOMEHMS

{ab}c = a(be) CoyeTtatencHoe CBOMCTBO YMHOMEHMS

atb +0)= ab + ac Sl ke

JelcTBUTeLHDBIE YHCIA MOKHO CPABHHBATD, UCIOIL3YS IMPABIIA CPaBHE-
HUS JECATUYHBIX Jpobei, To ¢cTh cpaBHUBas udpbl B COOTBETCTBYIONUX Pa3-
psigax. Hanpuwmep, 7,853126... < 7,853211... .

Jo6oe nonoxuTeNbHOE ACHCTBUTEABHOE YUCI0 GOMbIIe HYIS U 06010
OTpHLATENLHOTO JgeiicTBuTensHoro unciaa. Jlioboe orpumarenbHoe ACHCTBU-
TEJLHOE YHC/I0 MEHbIIE HyIA. M3 AByX oTpHIATEIBHBIX ACHCTBUTCALHBIX YHCET
GosblIe TO, Y KOTOPOrO MOJY/Ib MCHBIIC.

Ecan orMeTHTh Ha KOOPAMHATHOI NpsAMOi ABa AeHCTBUTEILHBIX YMCIA,
TO MCHBINEEC M3 HUX OYACT PACHON0KEHO (JIeBa OT GOIBLICTO.

Haxoast JIHHY OKPY;KHOCTH U IUIOIAb KPYra, Bbl IOJb30BAINCh HPHGIH-
JKEHHBIM 3HaAUeHHeM YHcaa T (Hampumep, T = 3,14). AnanoruuHo npu peme-
HHM NPAKTUUCCKUX 3a/1a4, IAe HYXKHO BBIIOJIHHTD JCHCTBUA C ACHCTBUTEILHBI-
MU UHCIAMM, TIPY HEOOXOAUMOCTH TH YHCAA 3aMEHHIOT UX TPUSIIKEHHBIMU

snauenuavu. Hanpumep, juis uncia /2 MOMKHO BOCHONIB30BATBCH TAKHMH IIPH-
OMIDKEHHBIMHM paBeHeTBaMK: 2 = 1,414 i 2 = 1,415. IlepBoe u3 HUX Ha-
3BIBAIOT NPUOMDKEHHBIM 3HAYCHUEM YHCIA 2 IO HEJOCTATKY € TOYHOCTBIO 10

0,001, Bropoe — npuGIMKEHHBIM 3HAYCHUEM YUCIA V2 110 M3OLITKY ¢ TOYHO-
cteio Ao (,001. Bonee noapobuO 0 NpUGAMKEHHDIX 3HAYCHNAX OYICT paccKasa-
HO B 9 Knacce.
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B sakmwouenne H()A‘ICPKH&M, HTO H3 .TIIOG()FO HCOTpHLli:lTCHbHUF(] rIl(_‘I:Ji(_'T}.“!.Id-

TCABHOIO MHCIA MOMHO H3BJICYD KBZ},EI,PZ&TH!)II.:I I{()pCHb HB pcs}mb"ra"rc ATOrO ,ﬂ,(:ﬁ-

CTBHA l'IU.JI}"'-II/ITb ACﬁCTBHTCJ’IbHOC HHCI0, TO €CThb ;:[CI.:ICTBI/IC H3BJACUCHHMA KBAJI-

PaTHOTO K()pHH H3 HCOTPHUATCILHOTO ,ECIL/IICTBHTCJIIJHOI‘O YHCTId HC BBIBOJHT p(.."
3}’.;‘1I_1T3T 3a IIpCAC/Ibl MHOkecTBa R.

1. Kakune yncna obpasyloT MHOXeCTBO Lienbix Yynucen?

2. Kakoit BykBoit 0603Ha4aloT MHOXECTBO Lefbix Yucen?

3. Kakwe yncna obpasyoT MHOXECTBO paLuoHanbHbix yncen?

4. Kakoi bykBoin 0603Ha4alOT MHOXECTBO paLMOoHanbHbIX Ymcen?

5. B BUAe Kakoro oTHOLWEHWS1 MOXHO NpejcTaBUTh Kaxaoe paumMoHanbHoe
yucno?

6. Kak cBfizaHbl Mexy coboi pauuoHanbHble Yucna u beckoHeyHble ne-
puoauyeckue gecatudHsie gpobu?

7. Kak Ha3blBaloT Ymcna, He ABNALWKWECH paLoHanbHbIMU?

8. ObbeavHeHMe KakMX MHOXeCTB ODpasyeT MHOXeCTBO AeWMCTBUTENbHbIX
yucen?

9. Kakon BykBon 0603Ha4at0T MHOXECTBO AENCTBUTENbHbIX Yncen?

10. Kak B3avmocBsA3aHbl Yucnoeble MHoxectBa N, Z, Q n R?

f ™ YnpamHenuns ¥

o\
468.

469.

470.

471.

Kakoe 13 JaHHBIX yTBEPHAKJICHUN HEBEPHO:

1) =3 — pelicTBUTENBHOE YHCIIO; 3) =3 — nenoe uncno;

2) —3 — panMOHAIBLHOE YHCIO; 4) —3 — marypanbHOE YHUCIO?
Bepuo mm yrepxaenne:

1)le N; 4)1e R; 7 7 ¢ R;

Nle Z 5) -2.3 ¢ N: 8) V121 ¢ R;

3)1e Q; 6) 2.3 ¢ R: 9)
BCpH() JIH )"TBCP}K)],CHHC:

Hoe N: 4)—%6(); 7) V9 € Z
9)0 ¢ Z 5)—%;51{; 8) VO € R?

3)0e R 6) V9 € Q:

McTUHHBIM WK JTOXKHBIM SBISCTCHA BBICKA3BIBAHUC!

1) moboe HaTypalbHOE YHCI0 ABAACTCA LEABIM;

2) mo6oe HATYPWILHOE YHUCI0 ABIACTCH PALHOHAILHDBIM;
3) mo6oe HATYPAILHOE YHUCI0 ABIACTCH JCHCTBUTCIbHDIM;
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4) mobdoe paUOHANBLHOE YHUCIO ABIAETCH HENbIM;
5) moboe AEHCTBUTEILHOE YUCIO SBIACTCS PALMOHAIBLHDBIM;
6) moboce PaMOHANLHOE YHCI0 ABIACTCS ACHCTBUTE/ILHDBIM;
7) mo6oe HPPALMOHAIBHOE YUCI0 ABIACTCH ACHCTBUTCILHDIM;
8) moboe AeHCTBUTENBHOE YHCI0 ABAACTCH PALMOHAIBHBIM HIH HpPpa-
HMHOHAJIbHBIM?
472. Kakme 13 JaHHBIX GECKOHCYHDBIX APOOEH ABIAIOTCA 3alHCAMH PAIlHOHA L
HBIX YHCE]I, 4 KAKUC — HPPALHOHAIBHBIX:
1) 0.(3);
2) 0,4(32);
3) 0,20200200020... (kosugecTBO HyJICH MEKLY COCEIHUME JABOHKAMHU 110~
CIEOBATEILHO yBEMUMBacTca Ha 1)?
473. Cpasuure:

1) 6,542... u 6,452... ; 2) —24,064... u —24,165... .
474. CpasHure:
1) 0,234... u 0,225... ; 2) -1,333... u —1,345... .

475. C noMompbio MUHKPOKUIBKY/IATOPA HAlANTE NPUOMIBKEHHOE 3HAYCHUE YHC-

aa +/3 ¢ rounocteio go 0,01: 1) no HEJOCTATKY, 2) o H30BITKY.

476. C noMombid MUKPOKANBKYJIATOPA HAIAUTE NPUOIMKEHHOE 3HAUCHUE UM -
aa b ¢ Tounoctoio go 0,01: 1) no megocrarky; 2) 1o H3GLITKY.

O e

477. VYxaxure Kakoe-HHOYAb 3HAYCHUE @, P KOTOPOM ypPaBHEHHE X7 = a:
1) umeeT Ba panUOHANIBLHBIX KOPHS;
2) nmMeer ABA MPPALMOHAILHBIX KOPHS;
3) He uMeeT KOpPHEH.

478. CpapHuTE YnCIA:

1) ? u6,12; 3) mu 3,(14); 5) 7.(18) u 7,(17).
2) 3,(24) u 3,24; 4) —=2.(36) u —2,36;
479. CpaBHUTE YUCTA:
1) % n0,2: 9) % a 0,77 3) —1,(645) u —1,(643).
480. 3amumure B nopsake yoemsamua umcaa: 3,(16); m —-1,82...; —0,08...;
2,(136).
481. 3anmmmre B nopaake soapacranus umeaa: 1,57; 1,571..; g; 1,(66);
1.(572).

T
* 482. JloKaxuTE, UTO CYMMA, PA3HOCTD, NMPOH3BEACHUEC U YaCTHOE JIBYX PaIfuo-
HAJbLHBIX YHCEJI ABAAIOTCA PALMOHAILHBIMHE YHCTAMH.
483. JloKaxuTe, YTO CYMMa PAHOHAJIBHOTO M HPPALMOHAILHOTO YHCE] ABJISA-
€TCH YHCIOM HPPALIMOHAILHBIM.
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HMeTtnuabiM MM JOKHBIM ABASCTCH BLICKA3LIBAHUEC:

I) CyMMa M0BbIX ABYX HPpEI.L],H()HaJIbeIX YHUCCT ABIAACTCHA YHCITIOM I/Ipp}_k-
IMHOHAJTBHBIM;

2) l'IpOI»lBBC,RCHHC JTIIOOBIX ABYX IdppElLl,l’IOHi:UIbeIX HYHCC ABJMACTCA YTHCIOM
pral_[ld(}HaJIbeIM;

3) I'IpOH:*lB{:,U,CHHC 106010 Iril'_}an,PI()HiLl"IbH()l"() qUCaa U Ja0doro pElHH(}'
HAJBHOT'O YHUCIA ABIACTCH YHCI0M MppH.U,MOHEU'IbeIM?

YnpayHeHuda Anga NOBTOpeHus ¥

485. B xaxiaoMm nogbesge Ha KOKIOM 3TAXKE ACBATHATAKHOIO JOMA 10 BOCEMb
KBapTHP. B KakoMm mogbesse n Ha KAaKOM aTaKe HAXoauTca Kpaptupa Ne 1867
486. HarypanbHble unciaa d M b Takosbl, uTO @ — YéTHOE YKHCHO, a H — HeweT-
HOC. 3HAYCHUC KAKOTO 13 JAHHDIX BbIPAKCHUI HE MOXET ObITh HATYpalh-
HBIM UHCIOM:
8b a’ 4a b?
1) —; 2) —; 3) —; 4) —:?
Ba h? b a
487. JoxaxuTe, 4TO NPHU BCEX AOMYCTHMbBIX 3HAYCHUAX IICPEMECHHOM 3HAUCHUE
BBIPAKECHMSA
3 £ o 2a-4
[ S (a—-2Y - ——
4-4da+a a- —4 a+2
HE 3aBHCHUT OT 3HAYCHHSA d.
488. B Beape HECKOALKO JUTPOB BOABL Eca1 OTINTL NOJOBHHY BOJBI, TO B HEM
octagercd Ha 14 i1 Boasl Medblne, yeMm nomemaercd. Ecau goants 4 i1, To
.. 2 .
00BEM BOJABLI COCTABUT 3 TOro, 4Tro mnomeniaercs B Begpe. CKOMLKO JIMT-
POB BOABI MOMEIIACTCS B BEApe?
' ToToBMMCH K U3Y4YEeHUKO
HOBOM TEMbI
489. HaiiguTe 3HAUCHNE BbIPAKCHUA:
1) |-3.6] — |2.6]; 2) |-9.6] — |-32].
490. Moayab KAKOro 4McIa paBeH 67
491. Jlna kakux YMCE BLINOAHACTCH PABCHCTBO:
— . C - - € e . ——y b
1) la| = a; 2) la| =—a; 3) lal = |-al; 4) |la| =—|al?
492. Jlnsi KakuX 49uces OJHOBPEMEHHO BBINOIHAIOTCH 0b6a paBeHcTBa |a| = a
ulal =—ar
493. Haiigure 3HAUCHHE KOKAOTO M3 BhIpaKeHuil a’, (—a)?, |a|* upu a = -8

unpu a= 7. CnenaiiTe BbIBOJ.
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494. Hassecrno, uyto a > 0, ¢ < (). CpaBaure ¢ HyJIEM 3HAYCHUE BbIPAKECHU A
1) a’ct; 2) ac’.

( J Yyumca agenatb
HecTaHAAapPTHbIE LWaru

495. B pore 100 conpar. Kaxjyio HOYDL HA AEKYPCTBO BBIXOAAT TPH COMJIATA.
MOKHO 1111 TAK OPTAHU30BATE JICKYPCTBO, UTOOLI YEPE3 HEKOTOPOE BPeMs
KAKIBIN COMIAT MOGLIBAT HA JEXKYPCTBE € KAMKABIM M3 OCTAILHBIX COLIAT
POBHO OIMH pa3’

O Korga caenaHbl YpOKM

OTKpbITUE UPPALIUOHAIBHOCTH

B § 15, pemas rpaduueckn ypasHe-

2 C Puc. 29
HHMe X° = 2, MBI YCTAHOBW/IH, YTO AJHHA
kaxgoro u3 orpeakos OA n OB pasna J2 7
(puc. 29). ITokaxeM, 4TO IHCIO \@ — HUppa- Y ? |
HHOHAILHOE.
[peanonoxum, 4TO YHCIO V2 pa- =l \
nuoHatbHoe. Torga €ro MOXHO IPEACTa- =1 _ _
. m = I aNg-L
BUTb B BHJIC HCCOKPATHMOI Apobu —, rie B! 1A
n >
V210 2 A
m 1 1 — HaTypaabHbIC uncIa. Mmeem: N2 i -
G_m L] | .
n

9 4 2 2
Torga (\/E)h = (%) s = T:T; m® = 2n”.

W13 mociefHero paBeHcTsa CIeAyeT, YTO YHCI0 M2 9€THOE. A 3TO 3HAYMT,
4TO YETHBIM siBAsAeTCs 1 uncao m. Torga m = 2k, e kB — HexoTopoe HaTypasb-
Hoe uucio. Umeem: (2k)? = 2n% 4k* = 2n?; n® = 2k% Orcioaa cregyer, 4to uucio
1%, a C1ef0BATENBLHO, U YUCI0 1 — YETHBIC.

Takum 06pazoM, YHCINTEIb U 3HAMEHATEIb APO6H % — u@éTHBIC UHCIA.

CrnepoBatenbHo, sTa Apodb asnagerca cokparumoil. Ionyunnu nporusopeuune.
ITOT NpUMEpP MOKABBIBACT, YTO CYMECTBYIOT OTPE3KH (B Hamem ciydae
aro orpesk OA u OB na puc. 29), JMHBI KOTOPBIX HE BBIPAKAIOTCH PALIHO-
HUILHBIMH YUCJIAMH, TO €CTh OJI8 USMEPEHU OMPE3K08 PAUUOHATLHBIX Ul -
cel Hedocmamoumo.
3TOT (PAKT ObLI OTKPBIT B LIKOJIC BEIHUKOTO JPECBHEIPEUCCKOTO YUYEHOTO
IMudaropa.
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Cravana nudaropenibl CIATAIM, UTO A TH0OBIX
orpesxkos AB u CD Bcerja MOKHO HAlITH TAKOH OTpe-
30k MN, KOTOPBIl B KaXK/IOM M3 HUX YKJIILIBACTCH IC-
noe uypcao pas. OTcioga caefoBaio, YTO OTHOICHHE
JUIMH JTOODBIX JBYX OTPE3KOB BbIPAXKAETCA OTHOHICHHEM
LICJIBIX YHCEN, TO €CTh PANMOHATLHDIM YHCIOM.

Hanpumep, Ha pucynke 30 nmeem: AB = 5MN,
CD =2MN u éB = g OTtpesox MN Ha3bIBAIOT 06IIei
Mepoii orpeakos AB u CD.

Ecin st orpeskos cymectsyer obmas Mepa, To
UX HA3BIBAIOT comaMepuMbIMH. Hanpumep, orpesku
AB 1 CD (cMm. puc. 30) sBASIOTCSH COM3MEPHUMBIMIL

Hrak, gpeBHerpedeckue yuéHpIC CUUTANM, YTO JTIOOLIC ABA OTPE3KaA AB-
JAIOTCS COM3MEPUMBIMU. A U3 3TOr0O CIEJOBAIO, YTO JUIMHY JI000r0 OTpe3Ka
MOZKHO BBIPA3UTDL PALHOHANLHBIM YHCIOM.

JeficTBUTENLHO, MYCTh HEKOTOPDIH 0Tpe3ok AB BuIGpaH B KauecTBe ¢aH-
nuaaoro. Torga aus orpeska AB u mo6oro apyroro orpeska CD cymecrtsyer
OTPE30K JIMHOH e, sABmstiomMiica ux odmeir mepoid. ITonywaem AB = ne,

CD _me m

CD = me, tie m 1 0 — HEKOTOPLIC HATYpaIbHbIC Yucaa. OTcoga AR B
ne n

Mudarop

IMockoapxy AB =1, o CD = i

n

Opmaxo camu ke nugaropeinsl caeranm Bpameccs oTkpoerrue. Oun
JIOKA3aJI¥, 9TO JMATOHAIL U CTOPOHA KBAJIPATA HECOM3MEPUMBI, TO €CTh JIOKA3a-
M, 9TO €CJIM CTOPOHY KBaJ[paTa B3ATH 33 ¢AMHUILY, TO JJINHY JHATOHAIU KBAJIpPa-
TA BLIPA3UTL PAl[MOHAILHBIM YHCIOM HEIL3S.

s joKasaTebCTBA PACCMOTPUM IPOH3BOAbHLIN KBagpar ABCD u npn-
MEM €ro CTOPOHY 3a eAuHMIly JIuHbL. Torga ero mromaas pasHa AB” = 1. Ha
puaroHamn AC nocrpoum ksajgpar ACEF (puc. 31). IToHsiTHO, 9TO ILIOIAAD

Puc. 30 Puc. 31
B C
A B
C'_'D A :_J[') ________ J{',-
Me—N '
1 1:
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ksajipata ACEF 8 2 pasa 6onbme mwromayu ksaapara ABCD. Orciopa AC= = 2,
1o ects AC = /2. Caenosarensno, pmna auaronatn AC He MOXKeT 6bITh BBIpPA-
JKEHA PANUOHANLHBIM YHCIOM.

ITO OTKPBITHE M3MECHMIO OJMH U3 (PYHAAMEHTAILHBIX IOCTYIATOB JPEB-
HErPeuecKUX yUEHBIX, 3AKAIOUABIIMIICS B TOM, YTO OTHOMICHNE JHOOBIX /IBYX Be-
JIMYUUH BBIPAXKACTCH OTHOIEHUEM [IEIBIX YHCEL.

Cymecrsyer Jeresia 0 ToM, 4TO nuparopeinsl Aepxaiu OTKPLITHE H]-
PALHOHAILHDIX YHCEJI B CTPOXKAMIICH TailHe, 4 YeJ0BCKA, PA3rJIACHBIICTO 3TOT
(paxr, nokapanu 6oru: OH NOrud NpH KOPAGJICKPYIICHUH.

D YnpaxueHus

1. Jokaxure, 4To YHCI0 3 — HPPAHOHAUIBHOE,
2. JokaxuTe, 4TO €CIU HATYPATLHOE YHUCIO /1 He ABISeTCA KBaIPATOM HATY-

PH_.JIbHUi"D YHCIA, TO YHCI0 1 — HPan,PI()Hi:U'IbH()(:.

§ 16. CBolcTBa apudmMeTU4EeCKOro
KBajpaTHOro KOpHA

]
Jlerko nposeputs, uto v5* =5, {1,4° =14, J0? = 0. Moxer nokasarno-
¢sl, 9TO HPH T0O0M 3HAMEHUN @ BBUIOIHACTCS PABCHCTBO va* = a. OpHako 510
He tak. Hanpumep, paBeHcTso /(=5) = -5 sBiasieTcsi OMUOOYHBIM, TOCKOILKY

—5 < (). Ha camowm jene (—5)‘2 = b. Taxxke MOXKHO YOEAUTLCH, YTO, HAIIPUMED,

JETE =7, J-2.82 =28.

B()i]ﬁ].l.[(;‘, (THP&BC,E[J'IHBR (IJIC;[}’I*()].[{ELH Tcopcma.

Teopema 16.1

ﬂﬂﬂ nwoéoro .qeiicmmenbuoro Yucna a BbiNOoNHAETCAa pa-
BEHCTBO
Ja* =lal.
[JokazatenbcTBO

s Toro uTo6bI JOKA3aTh PABCHCTBO \/E = b, Hago noxazare, uto b = ()
ub®=a.

Hmeem: |a| 2 0 npu modom a. )

Taxke U3 onpeaeIeHus MOAYIA CACAYET, YTO lal” = a*. «

Crepyiomas Teopema 0606maeT JOKA3aHHBIN (paxT.
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Teopema 16.2

(apudmeTHHecKnit KBagpaTHblii KOpeHb U3 cTeneHwu)
Ana no6oro geHCcTBUTENBHOrO Y1Mcna a U nioéoro Hatypanb-
HOro YMcna 7 BbiMONIHAETCA PABEeHCTBO

lain = |an

J0Ka3aTeNBCTBO 3TOH TCOPEMBI AHAJOTHYHO JOKA3ATCALCTBY TCOPE-
mbl 16.1. IIposeauTe 3TO JOKA3ATEABCTBO CAMOCTOATEILHO,

™,

Teopema 16.3

(apudpmeTHyecKUii KBaapaTHblii KOPeHb U3 NPOU3BeaeHHA)
Ona no6bIX REeACTBUTENbHDbIX YUcen a U b Takux, yto a > 0
u b = 0, BbINONHAETCA PABEHCTBO

Jab = Ja - Jb.

ﬂO KasaTtenbCTBo

Hmeem: \fE 20n \/{E 2 (). Torga \(IE . JE = (). Kpome Toro, (\/ﬂ_i . \/"EJ

9 9
= (\/E) . (\/E) = ab. CaepoBaTenpHo, BLIPAKCHUE \/ﬁ—{ . \/?; MPUHUMAET TOJILKO
HEOTPHULATEILHDBIC 3HAYCHUSA, U €r0 KBAJIPAT PaBCH ab. 4

9

Ty TeopeMy MOKHO OOOOIUTD Ut MPOU3BEACHU TPEX 1 HOIee MHOXKU-
teneit. Hanpumep, ecain a = (), bz20uc=0,To

Vabe = J(ab)e = ab -Ne = Ja b .

Teopema 16.4

(apydmeTHHECKMA KBagpaTHbIA KOpeHb U3 Apo6Hu)
Ana no6biX AeACTBUTENbHBLIX Yucen a U b Takux, uto a = 0
n b > 0, BbINONHAETCA PAaBEHCTBO

\/E _Ja
b b
JokazaTencTBO 9TOH TEoPeMbl AHATOTHYHO
JAoKazaTenncTsy Teopemer 16.3. TlposeauTe ato goka-
3ATEJIBCTBO CAMOCTOATEILHO.
[ToHATHO, YTO U3 ABYX KBAAPATOB € ILTOMA/-

. 9C o - - . 2
mu S, u S, (puc. 32) 66bIYIO CTOPOHY UMEET TOT,
Yy KOTOPOro IUIomaAL H0AbIIE, TO €CTh €CAN Sl > .5'2, 85

o S, > /S,. T0 oueBMAHOE COOOPAKEHHE HILTIO-

CTpHP}’CT TAKOE CBOHCTBO i:lpl’I(.pi\’ICTIfI'-lCCK()F() KBal-
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PaTHOrO KOPHA: o r0dvLx HeOMPUUAMETLHBIX HMUCET d; U ﬂ2 maxKux,

Hmo a, > az, EbLINOJIHAEMCA HEPABEHCMEBO0 ,aal > ,}az.

Mpumep 1. Haiinure 3HAYEHHE BBIPAKCHMS:

1) J7.3% 2 V125 3) (081225 4) 2.
PeweHue. 1) \/(—77 = |-7,3] =7,3.

9) J1,2* =1,22=144.

3) 0,81:225 = /0,81 -4/225 = 0,9 - 15 = 13,5.
o B8 1
49~ f19 7

9
Mpumep 2. Haiipure 3uavenue spipaxenus: 1) V18 - J2; 2) \/E :
150

Pewexue. 1) 3amenns npouasejeHue KOPHEl KOPHEM U3 TPOU3BEICHHS,
TOJIYIaeM:

J18 -2 =182 = /36 = 6.

2) 3aMeHHB YACTHOE KOPHEH KOpPHEM M3 APO6H, MOTydaeM:

i _ 2 _[3_2

J150 150 25 B’
Mpumep 3. YnpocTure BLIPAKEHUC:

1) va't; 3)Jm*n?, ecmm =2 0, n < 0;
2) V9a®, ecnu a < 0; 4) NJa'.
Pewenue. 1) ITo Teopeme 06 apudmeTHIecKoM KBAAPATHOM KOPHE H3

CTEIICHH UMEEeM:
i a’, ecom da = (),
.ﬁal = |a’" | =

—a’, ecn a < ().

2) Umeem: +9a8 =3 . |a’]. [Mockonsky no yenosuio a < 0, To a’* < (). Torma

V9a% =3 . |a®| =-3a5.

3) Umeem: Nm*n® = |m| - |n|. [Tockonbky no yeaosuio m = 0, to |m| = m.
[Mockonbky 1 < 0, To |n| = —n. CnegoBarensHo, |m| - |n| =m - (-n) = —-mn.

4) Umeem: Va™® = |a'®]. MMockonbky a'® = 0, to Ja* = |a'®] = a'®. «
Y

Mpumep 4. Haiiure 3HAUCHUE BBIPAIKCHUSI:

1) V372 —122; 9) /8 648; 3) 4/16,9-0,4.
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PelweHue. 1) l_[pcoﬁpa:s()BaB HNOJAKOPEHHOC BbIPAXKCHUE IO cl)()pmyﬂc pas-
HOCTH KBAJPATOB, MOJIYVIACM:

V372 122 = J(87-12)(37+12) = /25-49 = 5.7 = 35.

2) IlpeacTaBuB NOAKOPEHHOE BLIPAKCHUE B BHJAEC MPOM3BEACHUS KBAIPA-

TOB p::'lL[HU‘HEUIbeIX lIIr'if.:(JJ'I., H(}.J'I}f"vl'élCM:
J8-648 =4/8-2.324 =./16-324 =4 . 18 = 72.
3) V16,9-0,4 = /169-0,04 =13 - 0,2 = 2,6. «

Mpumep 5. TMocrpoiite rpaduk QyHKIUN
y=x? +x.
Pewenune. TTockoabky Ja2 = x|, To y=
= |x| +x.
Ecomx 20, oy =x+x=2x.
FEcmx <0, toy=-x+x=0.
2x, ecin x = (),

CireoBaTeasHo, I = >
y 0, ecmn x < (). . 101 ] X

I'padux pynxunm nzobpaxkén Ha pucynke 33. <

)

1. Kakomy BbipaXeHWUIo TOXAECTBEHHO paBHO BhipaxeHue Ja2 ?

2. ChopmynupyiiTe TeopeMmy o6 apupmMeTUHeckoMm KBaApaTHOM KOpHE U3
cTeneHu.

3. Chopmynupyite Teopemy ob apnpmeTyeckom KBagpaTHOM KOpHe U3
npomusseaeHuA.

4. ChopmynupyiTe Teopemy ob apndmeTyeckom KBagpaTHOM KOpHe U3
apobu.

5. \3BecTHO, YTO HEOTpUUATeNbHbIE YUCna a@, U a, TakoBbl, YTO a, > d,.

CpaBHHTe 3Ha4YeHMA Bblpa)KEle‘lﬁ WA N4,

- :
(™ YnpaxHeHus L
—— YnpaxHeHun

496. Yemy paBHO 3HAUCHHUE BBIPAKEHU:

1) 0,42; 4) 31,22, 7) 5y (=10)*:
2) J(-L8)%; 5) Vor; 8) —4y(-1)™;
3) 2J(-15)%; 6) J(=2)'; 9) -10J/3°%?

497. Haiigure 3HAYCHME BLIPAMKCHUS:
1) Ja?, e a = 4,6; —18,6; 3) 0,1Jc5, ecm ¢ =-2; 5.
2) Vb*, ecrn b =-3;1,2;
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498.

499.

500.

501.

502.

Boeraucaure sHaveHue Bblpa}KCHifIﬁZ

1) J9-25: 7y J62 - 3t 13) 32,
2) /16 - 2500; 8) /7% - 2%; 14) ‘/5 z?,
3) /0.64 - 36: 9) J/25-64-0,36: 15) 2(169;;1;
. [121-256
4) J400-1,44: 10) J0,01-0,81-2500; DL
B

5) /0,09-0,04; 11)
6) /6,25 - 0,16; 12)

T‘ICM}’ 'leBH() 3HAYCHHMC BbIPEJ.}KCHI/IHZ

1) /36 - 81; 5) 0.36-1,21;
2) 900 - 49; 6) 52 - 36;

3) 16 -0,25; 7) V4t . 82,
4) J9-1,69; 8) /20 . 52;

Haiigure s3HaueHME BbIPAKCHUS:

1) V12 -4/3; 4) 0,009 - V1000;

9)4{32 /2 5) 200 - J0,18;
3) V18 - /50; 6) V13 -2 - 4/26;

Haiigure 3HAYCHME BLIPAKCHUS:

5 (N CUEN Y 3) V10 - 12,1;

2) V18 -4/2; 4) J0,5 - J50;

Haiigure 3HaueHME BBIPAMKCHIS:

1) @ 3) ﬁ 5) @
3 NITY J50°

o V98 J3.2 J27

2) —=; 1) ~=: 6) :
J2 Jo.2 147

9) /2,25 - 0,04 - 1600;

10) 131;
7) 2.4 -

E;
. 1
8) \/%\/g\/l:l
9) V23 .3 .2 .33,
3 K
1?‘\/2,_8;
6) V5.2 -4/5% - 2%
) \;’5 ?

J5
B)x/%- 15




503.

o0\

504.

505.

506.

507.

508.

509.

510.

511.

512.

Haupure snauenue BbipaskeHus:
1 \ﬂt}?: %) J150 gy V0.3, " Jos 5)

J3 J6 0,7 Jo42’

HI_)H KAdKHX 3HAYCHHMAX d BLIIIOJIHACTCH pHECHCTB()I

1) Va® =a; 9) Ja? = -a?

Hp{d KdKHX 3HAYMCHHMAX d H b BLINIOMHACTCH pi:l.BCHCTB()Z

1) Jab =Ja -b; 2) Jab = -a --b; 3) v—ab =Ja -J-b?
Hﬂi“‘l};HTC 3HaAYCHHUEC BblpZL}KCHHH, HPCACTaBHB HpchapHT(:ﬂbH() ﬂ()ﬂK()PCH‘
HOC BpraH{CHHc B BHIC Hp(}HSBCﬂ,CHHH KBH,H‘I)H.T(}B p&uﬂ(}HMbeIX HHCC:

1) J18-32; 4) J75-48; 7) 2,7 -1,2;
2) /8-98: 5) /288 50: 8) /80 - 45;
3) /3,6 14.4; 6) /4,5 -72; 9) /33-297.

HaiinnTe 3HaUeHNE BLHIPAKCHNA:
J12,5 - 32;
;

1) V18- 200; 3) J14,4-0,9; 5)
9) /3.6 0,4; 4) J13-52; 6) 108-27
5)

Haiigure 3Hauenne BbIpaKeHUs:
/1552 - 1342
84

412 - 402; 3) /8,52 —'7.5%;
2 _ qp2
9y JI45% 1447 1) J2L8% 18,22, 6) | 0
08,52 — 45,52

Haiigure 3HauCHNE BHIPAKCHUA:

o R e = : 98

6,82 — 3,92: 2) /98,5? —97,52; 3) T

228 — 164

3aMeHHTC BLIPAXKCHUE TOXKIACCTBCHHO PABHBIM, HE COACPKAIUM 3HAKA
KOPHS:
1) Vb?; 2) —0,4+/c?; 3) Jab; 4) m?®.
3aMCHUTC BBIPAKCHUE TOMJICCTBCHHO PABHBIM, HE COJACPKAIINM 3HAKA
KOPHS:
1) 1,2Vx%; 2) Jy*; 3) n'.

YI'[p()C THTEC BbIPDaKCHHC!

7o
A -
{0,250 | ecou b < 0

1) Jm?, ecan m > 0; 5) Jcl2

9) Jn?, ecm n < 0; 6)

3) J16p%, ecam p > 0; 7) 8lx'y?, ecam y = 0;

4) J0,36k2, ccm k < 0; 8) /0,014, ectu a < 0, b = 0;
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9) —1,2xv64x', ectu x < 0;

10) Jalilbﬂ‘zcﬁﬁ
a-’lbscl[i

513. YnpocTurte BhIpaKCHHE!

1) V9a'®;
2) J0,81d%, ectu d = 0;

3) —by4x?, ectn x < ()

, ecan b < 0;

4) =0,141002", ecmn z = 0;
_<>,\
514. Kakue M3 JaHHBIX PABEHCTB

JHAYMCHHMAX .

1) Ja? =a;

3,3a" | b )
].].) T W, CLHHG{U,

12) —0,56m>1,96m"n®, ecoom m < 0.

5) p°q®, ecm p = 0;
6) V25m*n* ecmm < 0, n < 0;
7) ab*\Ja*b'®c?, ecniu b 2 0, ¢ < 0;

3.4 ~ oy LS040
3) —Sm.p 1/b23k P ,eemm<0, k>0.
k? 144m®

BBIIMTOJIHAKTCH IIpH BCCX Z[CﬁCTBHTCﬂbeIX

2) Ja' = a*; 3) Ja® = a®; 4) Ja® = a*?

515. Ilpu KakuxX 3HAYCHUAX ¢ BBIIOJHACTCA PABCHCTBO:

1) }al!! = a:’:;
2) Il'altl = _a;');

3) Ja®

4) Ja®

<

- (4af;
= (J=a)?

516. Ilocrpoiite rpacl)m{ yHKIMII:

1) y=+vx? —x, ecmm x < (;
2 Y=2xFYx*;

3) y=Jx Jx;
P

4) y = "2 +3.
=

517. Ilocrpoiite rpac]:mr{ dyukim:

1) y=+x% —2x, ecnu x = 0;
o

2) yzﬁ'ﬁ.

518. IIpu KaKOM 3HAYCHHMU X BBLUIOJHAETCH PABEHCTBO!

1) Va2 =x-4;

519, Pemunre ypaBHeHHE:

1) Va2 = x +8;

2) Va2 =6-x;
2) Va2 = 6x —10.

3) 2Ja? = x +3?

) YnpamHeHHa ANA NOBTOPEHMA

520. Haiigure 3HaYCHUE BbIPAKECHUSA

( a® - ba 25 ],125-.:;-"
0 + ] +

a’ —10a+25 a® -25 h+a
npu a = 4,5.
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521. Tpaxkropuct po/pKeH ObUL 3acedaTsh nojie 3a 8 aned. Oanaxko n3-3a mwIoxou
HOTOALI OH 3ACCHBAJ CKEJHCBHO HAa 3 Ta MCHDBIIE HOPMbI U MO3TOMY BbI-
nonaua pabory 3a 10 gueit. Kakosa mromann nons?

522. Yucao a — uéTHoe, a uucio b — HeuérHoe. 3HAUCHUEM KAKOTO M3 JAHHDBIX

BBIPAKEHHIT 0053aTEABHO ABIACTCH YETHOE YHCIIO!
azbh ab? _

" 4) ?
2 2

ab

1) (a+ b)b; 2) 9 3)

( ) Yyumca aenatb
HecTaHAAPTHbIEe wWaru

523. Ha gocke sanucanst 102 mocaegosaTebHBIX HATYPAILHBIX Ynciaa. Moxkno
U pazbuTh UX HA /IBE IPYIOLL TAK, YTOOLI CyMMa YHUCen B KaXI0H rpymme
6bLIa MPOCTBIM YUCIOM (B KQXIOH IPYNIE JOIKHO OLITH HE MCHCE JIBYX
qucea)?

§ 17. ToxpaecTBeHHbIe Npeobpa3oBaHUA BblpameHUN,
copepxawux apudpmeTuieckue KBaapaTHbie KOPHU

[Tonbaysach TeopeMoil 06 apupMETHICCKOM KBA[PATHOM KOPHE U3 IIPOH3-
BeAcHUA, npeobpasyem BeipakeHne +48. Mmeewm:
J48 = 16-3 =16 - /3 = 44/3.

Bb[p'cl}KL‘HI/IC \;'48 MBI IMPCACTABIIIN B BUJAC IIPOHU3BCACHHA PAHOHAUILHO-
ro uncnaa 4 u I/IpI)i:II_'I,HOHZUIbH(IF{) UMCiIa \J"‘; Takoe npcnﬁpaaoﬁaﬂuc HA3LIBAIOT
8blHeCceHUeM MHONCUHMESIA u3-noa 3HAaKd KOpHA. B A4dHHOM CIIydac OLLI
BBIHCCCH HM3-I10J] KOPHA MHOKHTC/IDL 4.

P'd{ff_'M()TplflM BBITTOJIHCHHOC npcoﬁpa:mnam«w B ()GpaTH()M NOPAAKE!

443 =16 -4/3 = V16 - 3 = J/48.
Taxoe npeobpasoBaHHE HA3LIBAIOT GMECEeHUEeM MHONCUMens 1n0oo
3HaK KopHA. B jannoM ciydyae ObLT BHECEH NOJ KOPECHb MHOKUTED 4.

Mpumep 1. Beinecure MHOKUTEIbL N3-TI0A 3HaKa KopHs: 1) 150; 2) «/72a%;

3) Jb%: 4) J-b%; 5) Jab®, ecn a < 0.

Pewenue. 1) IlpencraBum umeno, cTosimiee HOJ 3HAKOM KOPHS, B BHIE
IIPOM3BECHNS JBYX UYUCET, OJHO M3 KOTOPBIX ABMACTCH KBaJPAaTOM PAllHOHAD-
HOPO YHCIA:

J150 = /25 -6 = 5+6.
2) J72a% = \J36a® - 2 = 6a* 2.
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3) IoCKONbKY 3HAaYCHHUE MOAKOPEHHOTO BbLIPAKCHUA JOKHO DBITH HEOT-
PHLATENBHBIM, TO U3 YCIOBUA CACAYET, UTO b = 0. Torpa

\[b? [b34h bl.f|\/_ b“\}{_

4) W3 ycrosus crepyer, 4ro b < 0. Torga

J-b% = \/3‘;34 (=b) = b7 | b = —b7

5) M3 ycnosus caepyer, 4ro a’ > (). Tlockonpky 3HAYCHUE MOAKOPEHHOTO
BBIPAXKCHUS JO/IKHO OBITh HCOTPHIATEABHBIM, TO noaydaeM, uro b = 0. Torga

Ja2b® = Ja2b2b = lal - |b|Jb = —abJb. «

Mpumep 2. Buecure MHOKUTEIL HOJ 3HAK KopHsa: 1) —Qﬁ; 2) aﬁ;
3) b~ 2: 4) V.

Pewenue. 1) 27 = —J4 -7 = —/28.

2) Ecomn a 20, To aﬁz@-\/_:vﬁ??; ecim a<(, ToO a\/_:

3) U3 ycnoBus caegyer, UToO b < 0. Torpa Sb\/—;%} = —@ . \/—_g =
= [952 - [ J —J-3b%.

4) s ycnosusa creayer, uro ¢ 2 (). Torga (:\/(:_7 = JL_*’ . \/(,—? = \E,T' <]

Mpumep 3. VYupocrure Boipaxkenue: 1) Jbda + 24a — \J600a:
9) (3+2v3)(2-3): 3) (7-3v2) - (V10 + V5) (V10 - V5).
Pewenue. 1) Nneem: 54a ++/24a —/600a =9 - 6a + /4 - 6a — 100 - 6a =
::a\f@m\/@—mﬁ = J6a(3 +2-10) = V6a - —6):—5\/6_51.
2) (3+243)(2-v3)=6-3v3 +443-2(\3) =6+3-6=+3.

%) HpHMLHI/lB (.l.)()p.\-l'}-’)'lbl L()KpdmL}iH()F() }NIH()}KCHI/IH (KBMPHT )_'I.B}"‘{_JICHH
M l'll'.)()PIf‘lBC,I[CH[/IC C)’I\flMI.pl H P‘dSH{)CTH ,D,B}"'X Bh[P'cL}KCHHI.;l), H(]}IY‘IHCMZ

(7-82) —(VI0 + VB) (VIO - vB) = 72 =2.7-82 + (342" -
((VI0) =(VB)) = 49— 4248 +18 — (10— 5) = 62 — 42,/2. «

Npumep 4. Pasnoxurte Ha MHOXKUTENN Boipaxkenue: 1) a? — 2; 2) b — 4,

ecmn b = 0; 3) 9¢—6v5¢ +5;4) a++a; 5) V3 +6;6) 35 —15.
PeweHue. 1) l_Ip(:ﬂ,craBHB AAaHHOC BBIPDAKCHHUC B BHAC PA3HOCTH KBaJpa-
TOB, ITOJIVIACM:

a2 -2=a’-(\2) =(a-+2)(a++R).
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2) Tockonbky 1o yeaosuio b = 0, to b—4= (JB)E -4 = (\/fj —‘2)(\@ +2).

3) HpHMLHH'\{ cp()pu)mf KBaJpaTa pa: ‘]H{)LTI/{
9c — 635¢ + 5= (34c) —2.3Vc -5 +({B 5) =(3yc —+5)"
4) HMCCM!H-F\/E:(\/E) +\/_:\/£_£(\/c_z+l).
5) ﬁ+ﬁ=d§+2»(\f§)2=\/§(l+2\/§).
6) V35 —V15 =467 -5 3 =5(J7-3). «
l_() 2 — %\f— a-b

Mpumep 5. Cokparure apobn: 1) \/J'_ - 2 B ) 2\/—7 %
h + ab + b

ectna>0,b>0.
Pewenue. 1) Pasnoxup uncanrens JaHHOH ApoGH HA MHOMXKHUTEH, ITOJIY-

bh-1 _(\/E)g—l_(\/g—l)(‘m+l]:\fi;—l.

Jb+1 b+l Vb +1
o 2-38 _ (V) -3 _a(\2-3)_ 5 .
REET O YT g e

3) Tockonbky no yeaosuio @ > 0 u b > 0, To uncaurens u 3HAMEHATED JAaH-

HACM:

HOM l[p(}ﬁﬂ MOMHO Pi:ll‘}ﬂ()}l{ld"l"b Hd MHOMUTC/IH M H()JT)"ILHH)’H.J ,.':[1_)06]) C()KPBTHTLZ

p-b  (Wr-aB) ol saB) b
a—2ab + b (\/E_JE)Z \/__\f

0CB060}];KTBCH OT HPPAalHOHATBHOCTH B 3HAMEHATEJIC ,qpoﬁu O3HAYACT
l'IpCUﬁp‘dH()BaTb ,E[pl')ﬁb TAK, qTOObLI €€ 3HAMCHATC/Ib HE COACPHKAT KBAJPATHOTO
KOPHAL.
ngﬂmeg 6. ()CB()G(},E[HTCC]J OT HPPAIHOHAITBHOCTH B 3HAMCHATCIIC ﬂp{}ﬁﬂ:
15 14
- 2)

z\f 52 -1

PeweHue. 1) YMHOXHB YHCANTEIL U 3HAMCHATEIb JAHHONH Apobu Ha +/3,

IT(C )_J'I}"-Ia CM:

15 _ 1543 _ 153 _ 1543 53

23 2V3-8 o(f5) 23 2

2) YMHOMXKNB YHCIUTENb M 3HAMCHATCIL JAHHOH IPOOM HA BLIPAKCHUC
54/2 + 1, noayuaewm:

14 1452 +1) 14(5J§+1)
52 -1 (542-1)(542+1)  (52) -

_14(5v2+1) _14(5 2+1)=2(5\/§+1)=10\/§+2 -
7 7

50-1 49
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[lpumep /. Joxkaxure TONXICCTBO

(ff@f@ﬁz’][f}_”}] Ja + .

@f@*@{gﬁ‘iﬁj‘“ o ]

_ Naa ) + Jb(a +[b) + 2\/ab [\/— J‘th)]
(05—~ Va + b

:a—m+@b+b+2m ( \/E) (a+2\/_b+b (\/'(_—f

a-b

PeweHnue. [
+

(a8 (a-vB) _ |
= abTla fp) ~ 4T

Mpumep 8. Yupocrure poipaxenue 12 + bv@
Pewenue. IpeacTaBuB IOJKOPEHHOE BBLIPAKCHUE B BU/C KBAJAPATA CyM-
MBI, ITOJIy4AEM:

\/12+6\/5_:\/9+2-3\/§+(\/§)2 :\/(3+\/§)2 =3 +3. <

-
D YnpaxHenus
(SR
524. BpiHecuTe MHOXUTEIbL U3-T10/] 3HAKA KOPHSI:
1) V8; 4) J54; 7) J275; 10) /0,48;
2) V12; 5) V490 8) J108: 11) 450;

3) J32; 6) v500; 9) J0,72: 12) /36 300.

525. Ynpocrure BprEUKLHML

1) —J_ 3) 200;

m
%5 L fi2s. 4) —0,05+/4400.

526, BriHecuTe MHOXKUTEIL H3-T10]] 3HAKA KOPHSL:

1) J27; 4) J125; 7) —20,18; 10) ;\/@
9) 21, 5) é\/% 8) ng_a 11) 104/0,03;

3) 4/20: 6) 0,4+/250; 9) 0,841250; 12) 0,7+/1000.
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527.

528.

529.

530.

531.

534.

535.

Buecure MHOKUTEIDL Imoa 3HaK KUPHHZ

1) 742 4) —-10+/14; 7) i@; 10) —0,310b;
2) 3J13; 5) 5V8; 8) 25 11) %\E

3) —9J17; 6) 6va; 9) é«f128a; 12) % %
BHCCHTC MHOXHUTCIDb IO 3HAK K(]pHH:

1) 26; 3) —1143; 5) —7/3c; 7) s\g;
(5 Q). C . ol - _l
9) 9J2; 1) 124/b: 6) —10:/0,7m; 8) —5/18p.
YHp(}CTHTC Bpra}KCHHC:

) 4va + 3Ja - 5Ja; 3) 5yc + 3Jd — e + 3Jd:

) 630 + 2B — 8b; 4) 5 + 75 — 445.

YHpOL‘THTC BprH}KCHI{CZ
) 3va —2a; 9) Ve +10vc —144c; 3) 96 —2J3 + 83 - 36

YHp()CTHTC BbBIPDAKCHHC!

9a +/25a — 49a; 3) 2.0,04¢ — 0,316¢ + %1/0.81&
) 64 —é\/%b; 4) 0,4/100m + 15, ’%m 1,22, 25m.

. YHpOCTI/IT‘C Bblpa}i{CHHCZ

) 9J4x +6/16x — /6257 9) 3./0,007 — 0,6,/144y + 121

. YHpOL‘THTC BprH}KCHI’[C 5

1) 842 —/32; 4) 2500 — 8+/5;
9) 643 — \27: 5) 57 — 700 — 0,54/28;
3) 96 — 36: 6) 2420 —éy@ — 0,6125.

PaHH()HaJIbeIM HIHU prauﬂ()ﬂa.-‘lebIM ABAACTCH 3HAYCHHC BI.)I'[JEDKCHPIHZ

) V48 — 6 —44/3; 9) V162 — 942 + /277

YHp()CTI/ITC BBIPDAKCHHC!

1) 44700 - 27J7; 4) 512 —743;

92) 75 — 6+/3; %\/’_‘)—4\/§+2\/_-
3) 2450 — 82; \fm 8 + /363 2\/24
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536.

237.

538.

539.

540.

541.

542.

543.

00 \

544,

YHp()CTI/ITC Bpri:L}l{CHI/ICZ

1) \E(\/%+J§] 3) (345 —44/3) - /5

2 (VE-VI2)- VB 4) 24B(sE- 1B+ 5 )
YHp()CTHTC BprBJKCHPICZ

1) 47 (7 -+/28); 3) (443 — 75 + 1) - 345;

9) (V18 +72) - V2; 4) (/600 + V6 —v24) - /6

Bomosaure }"I\'IH()}KL‘H HeE:

1) (2-v3)(V3 +1); 6) (v -7 )(y+7);
2) (V2 +6)(242 ~5): 7) (442 —243) (243 + 42);
3) (a+vb)(a-b); 8) (m+n);
1) (Vb e ) (Vb +Je); 9) (Va-+b)
5) (4+43)(4-43); 10) (2-343)".
BpImosHuTe yMHOXKCHHE!
1) (V7 +3)(347 -1); 5) (V5 - x)(V5 + x);
2) (442 - v3)(242 +5V3); 6) (J_+J_) J19 - 17);
3) (Vp—a)(Jp+a); 7) (V6 ++42);
4) (6-v13)(6 +13): 8) (3- le_r)
Hemy PABHO 3HAYCHUC BBIPAKCHMUA: ‘
) (2447) — a7, 9) (V6 —3) +642
Haiymure SHAMCHIC BHIPAKCHU: g
1) (3+5) —6v5; 9) (V12 -242) +86.
Ocpoboaurech OT UPPAIMOHATLHOCTH B 3HAMEHATEAE APOOU:
) 2. g) 18. 5y. % = 7y L

V2 NE] b V7

12 m 5 5 24
2 . 4) —: 6) —: 8)
? % & N w5
OcpoboauTech OT HPPALMOHANLHOCTH B 3HAMEHATENE APOo0u:
1) - 3) 5 . 5) 30 .
9) 18 H g
2) i 4) J% 6) rd

Pasnoxure HAa MHOXKHUTEIH Bblpa}KCHI/IL‘:
1) a* - 3; 2) 4b* — 2;
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3) 5 — 6c% 10) 3 + 2+/3¢ + c;

4)a-9, ecma =0 11) 2 + /2:
5)m—n, ecum =0, n =0 12) 67 -

6) 16x — 25y, ecnux 2 0, y = O, 13) a — \/E;
7 a-2Ja+1; 14) b +/3b;
8) 4m — 28Vmn +49n, ecnum = 0, n = 0; 15) /15 — /5.

9) b+ 6:Jb + 9;

545. Pasnoskure HA MHOKHTEIN BBIPAKCHHE:

1) 15 — a2 6)m+2ymn+n, ecmm =0, n = 0;

9) 4922 — 2; 7) a-4Ja + 4

3) 86p — 64g, ccm p = 0, g > 0; 8) 5+ /b

4) ¢ - 100, ecin ¢ Z 0; 9) J3p —p;

5) a — 8bJa + 160 10).-/12.4-4/38.

546. Coxparure Apodb:

1 a® -7 . 5) 5a - 7b . 9) J15 -6
a+J7 Y 95a — 49 o1

%) J3-b gy 100> —9b 10 13- J13

3 - b , 10a+8\/3 ' «/F%v ,
3) c-9 7) \@—l_ 11) a+9Jab + b
U Je-3 N Ja+yb
a-b \/ﬁ+m 12) 4b* — 4be + ¢
\/c: +b’ \ﬁ +42 9h e
547. (,()hpATI/ITL ApOOL:

1) 1“2'” 4) \/E‘l'\/{g_ 7) \/__\/E .
Jr-5 NG a-2Jab + b’
f _ 5) 93 — /23 g) b-8b +16
a-4" V23 JE 4

3) V24 - 28
J; f Jﬁ V63’

548. BpiHecuTe MHOMKHTCIb H3-TIOJ 3HAKA KOPHS:

1) V3a?, ectna = O 3) J12a*;
2) Vb2, ecn b < 0; 4) Jes.
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549.

550.

551.

552.

553.

554.

555.

556.

Boinecure MHOKUTENL H3-I10] 3HaAKA K(}pH}i:

1) J18x'2; 2) '

YHp()CTI/ITC BprH}RCHHC!
1) 98 — /50 ++/32;
2) %Jg +4/128 —% 162;

3) 0,74300 — 7 % + %Jma;
YHpOCTHTC Bblpa}i{CHl’IC:

1) 0,512 — 3427 + 0,4/75;

9) 2.5:/28b + %Jﬁ.%b ~10,0,07b;

Jokakure, 4ro:

1) V11447 =7 +2;

pr()CTHTC BBIPAMKCHHUC!

1) (23 -1)(V27 +2);
) (VB -2) —(3+5)"

3) YWI7 —4 V17 + 4;

Hajigure 3HAYCHHE BBIPAMKCHHA:

) (342 +1) ({8 -2);
2) (3-2V7) +(3+2V7);

Coxkparure 1podb:

1 4a+4\/—

a? -5

)

2) \/2—8“'2\[2—&.

6a—-21

a+4Jab + 4b
a—4b
Coxparure 1pobb:

3)

a-b

) i———
J11b = +J11a
2a + 10+/2ab + 25b

6a - 75b

3 a-— 2«/—+4
av"_+8

2)

,ecma>0,b>0;

,ecmma>0,b6>0;

4) Jba —220a + 3y80a;
B) a*h —%\Raab, ecu a > ();

6) Veb +4ced —5ee.
3) VBld7 —5a°\Ja +2\/{F

) V14 + 843 = 8 + /6.

1 (7+443)(2-48)
5) (v6+28 — /6245 ) .

3) (10-446)(2+\6);
1) (Jo-442 +Jo+448).

x% -6y

1) ;
x? 4+ 6y — 1,24y
5y Na+b_
la® +Jb%
m\} =27
Jm -3’



557.

558.

559.

561.

562.

OCB{]F)())J,I/ITCCL orT prElLLH()HH_HbH()CTH B 3HAMCHATENE ,.']',P()ﬁ](l:

1y 32 Bt s 5) ————;
\/‘E +1 v’l— = \/E \f_ = \/E
o) —* H—L 6 Y3+1
J7+43 25 -1’ -
()CB{J6()AHTCCL oT prduﬂ()HMbH()cTH B 3HAMCHATCIIC )},P()ﬁﬂ:
=4 —
y Y5 - - g 2782
-2 75— T+ gy 2R

,Z[()KEL}KHT(: paBCHCTB():
5 [ I S gy N2l -1, 5
5-206 5+2V6 J2-1 J2+1
2 B
3J2+4 32 -4

2)

" rZ[()Ki:l]"KlriTC, YTO JHAYCHHEM B]lecL}KLHHH ABJAACTCH p'dU,l’I()Hi:l_}'IbH()('_‘ YHCI0:

6 _, 6 . gy YIL++6 Vi1 -6
3+2J3 3-23 \/_—\/_ Vi1 ++6

YHpOCTHT('_’ Bblpﬁ}KCHHC:

T _da -4, 6) a+\f;‘ b
Ja-2 a-2’ Vb 2Ja+2

9) Jm +1 \[r;+8_ 7)J~5 c—25,
=R %

3) \/;4_4_\/;—4. (V{_ ] ‘\-'/E
Mf.y \+\/x_y a-1

g Na___a_ {J— Vb ]\/E_
a+4 a-16" \/——\/E Jb
Jab -b b -a’ \/_ -9 \—%\/_

ynp(}CTHTC BprH}KCHI’[C:

1) (‘_3_\[_—4. 1) Jm (\/_ \/_ Jn J
Ja+1  a ' Jn—dh k. o  Jm—v

%) Ja+1 b1 5](\/’;+1_4\E]‘x+£.
a-~ab ab-b T \Vr-1 o x-1) -t

3) Jr o x| 6 264 1 Ja+8

U y-2fy 3fy-6 JEM a+8Ja a-3Ja
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563.

564.

565.

566.

567.

568.

Bpinecure MHOKUTEID H3-110/] 3HAKA K(}pHH:

1) m; 5) W ecm iy < ();

2) W, ecan a # (); 6) m, ecau a > 0;

3) m cemn x < 0); 7) V242 B | ecom b < 0;

4) Jm'n?, ecru m < 0, n < 0; 8) \—m*n2p, ecxu m > 0, n < 0,

BoIiHecUTEe MHOKUTEIb W3- 110/ 3HAKA K(}pHﬂZ

1) ,‘_mlg; 4) Jaslb‘.};
2) Ja®b*  ecom b # 0; 5) 27xBy*, ecnm y < 0;
3) V49a%h, ecm a < 0; 6) —50mn®p’, ecrmm >0, n > 0.

Buecure MHOXUTENL noJ 3HaK K(]pHﬂ:

1) aV3: 4) mn, ecomm = 0; 7) 2p /—g;
2) byJ-b; 5) ay®Jxy, ecm x < 0; 8) ab”\/%, ecma >0
3) cvcs; 6) 2p\g’;

Buecure MmuHOMKMITENB oA 3HAK KOPHAL

1) my7, ecmm = 0; 4) xtyJxty, ecmy <0

2) Bn\/bT, ecmu 1 < () 5) 7(1\/%;

¢ 3.

3) pJp*; 6) bab, - ; ,ecma<0,b>0.

Jokamure ToXIECTBO!
8a lrwg J:S a+4l+.r a—49:\/—_7;

- a—49 Ja +17

1
){\/C_l+? a+14+Ja + 49

9 a\/_+27[ a-3 ab—g]:‘/a
\/_—\/E a—S\f(_i+'9 ava + 27 i

YHp()(_TI/IT(. Bpri:Di{CHPICZ

[f—JE 1 _{‘E—‘/‘_‘)g}f—v’g.
a+Jab a-b  Jasdb ) ab’

o (@8- (e 2)
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569. YnpocTture BbhIpaxKeHHE:

1) V3 +2V2; 92) 7+ 44/3; 3) 11 + 230.

570. YopocTtuTe BhIPpAKCHHE!

1) V8 +2J7; 9) 15 + 6./6; 3) /7 + 2410.

571. YnpocTure BhIpaXeHHE:
1 1 1 1

1
21 VBeR i3 peva T Y100+

572, Joxaxure, 4To:

S SR S 1 :Jﬁ—l
VB+1 B3 1+ T Je1+489 2

573. Jokaxkure, uTo:

JE-\/2+\/§»\/2+J2+\/§-J2—\/2+J§ =2.

574. Yupocture BbIpaXeHUE:

1) \{10 + 82+ /9 + 442,
2) \/22 +6y/3 + /13 + /48,

€ ) YnpamHeHUs ANA NOBTOPEHUSA \_

575. PaGoumnii fo/mKeH ObUT M3rOTOBIATE eKeAHeBHO 1o 12 geraneii. Oanaxo
OH M3rOTOBJIAI €KEIHEBHO 110 15 geTaneit, u yxe 3a b AHel 10 OKOHYaHUSA
CpoOKa paboTbl eMy ocTanoch u3rotosuTh 30 getaneii. Cxoabko aeranei
JIO/KEH ObL1 M3rOTOBHUTL paboumii?

576. Ilpu pacnpogaxe 1eHy Ha ToBap cHuamn Ha 20 %. Ha cxonbko mponeH-
TOB HYKHO HOBBICHUTE IICHY HA TOBAp, YTOOBI OHA CTATA PABHA NCPBOHA-
YAIBHOM?

577. Jloaka npomabuia 32 KM IO TEYEHHUIO PEKHU 3a 4 4, a NPOTUB TCUEHUA —
s3a 8 u. Haijiure coOCTBEHHYIO CKOPOCTH JIOAKH M CKOPOCTh TEYCHUSA
pexmn.

578. ®eaa n Ons exanu B oguoMm noezje. Peasa cen B ABEHAANATBLIN BATOH OT
rOJ0BLI 1oe3ga, a Oag — B mecTol BaroH ot xsocta moesga. Oxkasanoch,
YTO OHHU ¢YT B 0gHOM BaroHe. CKOMBbKO BarOHOB B IOe3je?

579. Yucio ¢ — DOMOKUTEILHOE, 4 Yucao b — orpunarensHoe. Kakoe us gan-
HDIX BLIPAKCHUN NPHHUMACT HanOOIbIICE 3HAUCHUE:

1) a%b; 2) —a*b%; 3) —ab?; 4) ab; 5) —a*bh?
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( . Yyumca aenatb ¥
HecTaHAAPTHbLIE Waru

580. HasecTHO, 4TO B HEKOTOPOM Kiacce Ge3 ABOCK yuarcsa He meHee 95,5 %
u He Gonee 96,5 % yuennkos. Kakoe HauMeHbIIee KOINIECTBO YICHHKOB
MOKET OBITh B 3TOM Kiaccer

§ 18. DyHKuusa y = J/x u eé rpaduk

Ecin nnomags kBagpata paBHa X, TO €ro CTOPOHY ¥ MOXKHO HAaHTH 1O
dopmyne y = +/x. HameHeHne IO X KBAAPATA HIPHBOAUT U K H3MCHCHHUIO
€ro CTOPOHBI Y.

KaaoMy 3Ha4CHHIO IEPEMCHHOH X COOTBETCTBYCT CAMHCTBCHHOE 3HAYC-
HHE NePEMCHHOM Y. CIe0BATCABHO, 3aBHCHMOCTD IICPEMECHHOI I OT IEPEMCH-
HOH X ABAACTCA (PYHKIMOHANBHOH, a popMyTa ¥ = VX 3a1aCT QyHKIMIO.

ITOCKONBLKY B BRIPAXKCHHU X JONMYCTUMBIMHM 3HAUCHUAMH HEPEMCHHON X
ABISAIOTCA BCE HEOTPHILATENLHBIC YHCIA, TO 06JACTLIO ONpeeaeHUs (PYHKIIH
Y =X ABIACTCA MHOMKECTBO HCOTPHUATCALHBIX YHCCIL.

Buipaxenne +X He MOXeT NPUHHMATL OTPULATEIbHBIC 3HAUECHHUS, TO
€CTh HH OJHO OTPULATEILHOE YHCIO HE MOXET NPUHAUIeKATEL ODIACTH 3HAYe-
Huit pacemarpusaemoil qyuxiun. ITokakesm, 9To QyHKIHA Y = /X MOKET HpH-
HHMATDL JMI0GLIC HCOTPHUIATCABHBIC 3HAYCHUA, HAIIPUMEP 7,2. J1eliCTBUTENBLHO,
Ry A 5 = g - b i
CYyIICCTBYET TaKoe 3HAYCHUC APrYMEHTA X, 4To X = 7,2. D10 3HaueHUEe pas
Ho 7,22. Ha sTtom HPUMEPE MBI BUMM, UTO UL TIOHOr0 HEOTPHIATEABHOTO YHC-
aa b Beerna HAIETCHA TAKOE 3HAMEHUE X, uTo /X = b. Takum 3HaveHueM apry-
MEHTA X ABASCTCS Yucio b2,

Tenepr MOXKHO CAEMATh TAKOH BBIBOJA: OOJACTLIO 3HAYCHHI (PYHKIUM
Y = /X ABIACTCA MHOMKCCTBO HCOTPHUATCABLHBIX YHCEL.

3amerum, uro ecnu x =0, To iy = 0.

YuuTbiBasg 00JACTb ONPEACACHAA U 06JACTh 3HAYCHHI QYHKIMHN I = /X,
MOXKHO CACHATE BBIBOJ, YTO €€ rpadHK pPacnoJoXeH B ICPBOH KOOPAMHATHON
YETBEPTH.

B rabiaune npuBejeHbl HEKOTOPLIC 3HAYEHHSA APIYMEHTA U COOTBETCT-

B}ﬂ{)I.LlI/IL‘ MM 3HA4YCHHA Cl)ny{LII/‘.Il'I Y= WAL

x 0 0,25 1 2,25 4 6,25 9 ‘

y 0 0,5 1 1.5 2 2.6 3 ‘
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OTMeTHM HA KOOPJAHUHATHOH IIOCKOCTH TOYKH, KOOPAUHATDL (X; Y) KOTO-
PBIX yKaszaHbt B Tabaune (puc. 34).

Yem Goabie OTMETUTE TOYEK, KOOPAMHATBI KOTOPBIX YAOBJICTBOPSHIOT
YPABHEHUIO Y = /X, TEM MCHBIIE HOJIydeHHas (purypa 6yaeT oTIHuaThCS OT Tpa-

¢uxa qpyHkunn y = Jx (puc. 35).

Puc. 34 Puc. 35

—_-—
b
.

=y
=y

0

Ecin 6bl yIaT0Ch HA KOOPAHMHATHOH INIOCKOCTH OTMETUThL BCE TAKHE TOY-
KU, TO moayanan 6u1 purypy, n3obpaxénnyio na pucynke 36. B crapmux kmac-

cax GygeT gokasaHo, 14To rpadukoMm GyHKIMH Y = /X ABaserca Gpurypa, paBHas
BETBU NApabosbl if = x2

IMyctnp x; m X, — ABAa NPOMU3BOMbHBIX 3HAYCHUA APTYMEHTA dynkuIn

Y =~x rTaxue, uTo X < X,. Toraa ua cBolicTBa apUPMETHUECKOTO KBAAPATHOTO

KOPHS CJIEAYET, UTo /X, < JX,. ITO 03HAYAET, YTO GOJLIIEMY 3HAYCHUIO APTY-

) 1 9 Y

MeHTA (PYHKIHU i = /X COOTBETCTBYET Goablnee sHaueHue Qyuxnuu. Beprno u

()6PE:1TH()C }"‘TBGI}H{ACHIACZ 6()J1bLIIBMy 3HAYCHHID (})yHKU,I/IH C()()TBGTCTB}!’CT HOIb-

nee 3HaYCHUE APTYMEHTA, TO €CTh €CIH i'x] < \J%,, TO X, < X, (puc. 37).

Puc. 36 Puc. 37
FFTTTIITT o
0 x| 0
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B Tabiune npHupeseHbl CBOUCTBA (PYHKIIMM I = <X, U3YYCHHDIC B 3TOM IIa-

parpade.

O6nactb onpejeneHus MHOMeCTBO HeoTpULIaTeNbHbIX YUcen
Obnactb 3Ha4eHWK MHoMecTBO HeoTpUUaTeNbHbIX YHMcen
[paduK BeTtBb napabonsl

Hynb ¢GyHKLMKU (3HAYEHWE aprymeHTa,

NPy KOTOpPOM 3HavyeHre GyHKUUMKU paBHo O) x=0

Bonblemy 3Ha4yeHuo aprymeHra
CpaBHeHWe 3HaYeHUi HYHKUKUK COOTBETCTBYET Bonbluee 3Ha4yeHue

hYHKUMK

Mpumep 1. Pemmre rpadmuecku ypasHe-
HUE \/_ =6—-x.

Pewenune. B oanoil cucreme xoopauHar Ay

Puc. 38

NOCTPOUM TpapuKU PYHKUIMI Y = Jx u y=6—-x

(puc. 38). Otu rpadukn nepeceKaoTCs B TOUKE,

abciucca KOTOPOU paBHA 4. IIposepka nogreep-
AJIACT, YTO YHCA0 4 SBASETCH KOPHEM JAHHOTO
ypaBHECHUSA. <

Mpumep 2. Cpasunre uncna: 1) 6 u V31,

92) 3J7 u J65.
Pewenue. 1) IMockonnky 6 =+/36 u 36 > 31, To V36 > V31, 1o eers

6 > \/'8_1 :
2) Mmeem: 3.7 = /63, 63 < 65, \/fﬁ < /65. CaegoBaTeabHoO, f‘}\ﬁ < 65. <

Mpumep 3. ITpy KaKNX 3HAYCHMAX X BBLITOIHACTCA HEPABCHCTBO X < 37
PeweHue. 3anuniem JaHHOE HEPABCHCTBO TaK: VX < \/g Tockoabky 60n-
mee 3HaYeHHEe QYHKIMHE I = /X COOTBETCTBYET OOJBIIEMY 3HAYCHUIO APTyMECH-

TA, TO MOKHO (JIefaTh BLIBOJ, 9TO X < 9. VUHTBIBAA, UTO BRIpAXKEHHE X HMe-
€T CMBICH TOALKO npu X 2 (), noayqaeM, 4To JAHHOE HEPABCHCTBO BLIMTOIHACTCA
IIPH BCEX X, YAOBAECTBOPAIOMNX HepaseHeTy (0 S ¥ < 9. «

Mpumep 4. Yopocture BbIpaxeHHue \{{\/g -2)? + .J(\/E -3)%.
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PeweHue. Tak kak Vb > 2 u «fg <3, 10 Jb=2>0m \/g — 3 < 0. Orcopa

moJIyda CM:

o~

&}

581.

VB -2 +(vB-3) = |VB -2+ B -3/ =vB-2+3-\B =1.

OTtBeT: 1. «

1. KakoBa obnacrb onpegenerus GyHkuMm iy = Jx?

2. KakoBa obnacTb 3Ha4eHUA BYHKLUUU I = Ja?

3. Hemy paBeH HyNb GYyHKUMK ¥ = Jx?

4. B kakoW KOOpAWHaTHOWN YeTBEPTH HaxoauTca rpaduk hyHKUNN i = Jx?
5. Kakasa ¢urypa asnsetca rpaukom QyHKUNN i = Jx?

6. HeoTpuuaTtensHble Yncna a u b TakoBbl, 4To a > b. CpaBHUTe Ja w /b.

7. U3BecTHO, 4YTO +a < Jb. CpaBHWUTe Yyucna a u b.

- -
) Ynpamuenuns \;
)

d)yuxuuﬁ sagaHa popmyaoil Yy = v X. 3anoaHuTe Tabauiy.

x 0,01 4 1600

y 9 11 1.5

582.

583.

584,

585.

d)ymcuuﬂ sasaHa pOpMYJIOH I = VX. %
1) Yemy pasxo 3HaucHue (QYHKIUH, CCIH 3HAYCHAC APTYMCHTA PABHO!

0,16; 64; 1,44; 36007

2) Tlpu KakoM 3HAYCHUM APTYMEHTA 3HAYECHHE q)yHKU,HH pasno: 0,2; 5;
120; —4°

He BhIMOMHAS DOCTPOCHUS, ONPEACHNTE, YCPe3 KAKHC M3 JAHHBIX TOUCK
npoxoaut rpaguk QyHKIMN Y = J:?:

A (36; 6), B (4;: -2), C (0,81; 0,9), D (-1; 1), E (42,25; 6,5).

Yepes Kakyio U3 JaHHBIX TOUYEK IPOXOAUT Irpauk pyHKIMN ¥ = \/;:

1) A (16; 4); 2) B (49; -7); 3) C (3,6; 0,6); 4) D (-36; 6)?

CpaBuure uncra:
1) V86 u 78; 4) :ul 7) V41 u 2J10;

9) JL4 u +/1,6; 5) —7 1 —/48; ) 0,6 %— u 11
3) 5 u +/26; 6) 342 u 23; 9) 75 u 44/3.
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586.

oD %

587.

588.

589.
590.

591.

592.

593.

594.

595.

596.

897T.

Cpasuure uncua:

1)( \E 3) 33 u6; 5) V30 u 2J7:
9) 9 u /82 4) 35 u J42; 6) ’:\E u 1420,

9

He BRIMOAHAS MOCTPOCHUS, HAHJANTE KOOPAHMHATLI TOUKU IMepecedeHusd
rpaduka pyHKIHN Y = Jx u IPAMOK:

D y=l; 2)y=0,8; 3) y=-b6; 4) y = 500.

Janumure B nopagke yobisanua umcna: 8; @; 7.9; \/f%; 8,2.

3anuumuTe B HOPALKE BO3PACTAHMA YHCIA: \/ﬁ; 6,1; 6; \/ﬁ, 5,9.

Mesxay KakuMu ABYMS HOCACTOBATEILHLIMUE HEILIMI YHCIAMH HAXOAUTCH
Ha KOOPAUHATHOW HPAMON YHCI0:

1) V/2; 4) J7; 7) J59:
2) J3; 5) 13; 8) —v115;
3) 5; 6) /0.98; 9) /76,197

ML‘}K,I[}I KAKHUMH JIBYMSL HOCACAOBATCABHBIMH IEJABIMH YHCTAMM HaXOJIHUTCH
Ha K()()IJ,I(HHZ&TH(}I‘/’I HpHM(}ﬁ UHCTO!L

1) J6; 3) /29: 5) —/86;
2) J19; 4) J160: 6) —/30,5?

Yxkamxure Bce Hneable YHcia, p'dCl'l(lJT.(DKCHHbIC Ha K()()p,ﬂ,HHaTHUﬁ HpﬁM(]ﬂ
MCHIY YHCIdMIML

1) 3 u \/68; 3) —/31 u -2,3;
2) J7 u \/ﬁ; 4)—@14 2,8.

Vikaxure BCE LEbIC YHCIA, PACHOIOKEHHBIC HA KOOPAMHATHON NPAMOH
MEAAY YHCTAMMU:

1) V3 u V13 2) V10 u V90; 3) /145 u —/47.

HPH KAaKMX 3HAYMCHHAX X BbBIIIOJHACTCA HCPHBCHCTB(}Z

) Jx =9 9) Jx < 4; 3) 6 <x <97
Hpﬂ KAKHMX 3HAUCHHAX X BBIMNOJHACTCH HCI_]?AB(‘_‘HCTB(]!
1) Jx <8; 9) Jx > 7 3) 10 < +Jx < 207

Pemunre rpadudeckn ypaBHeHHE:

1) Jx=x; 3) Jr=x+9, 5) V=5
9) Jx=a% 4) Jx=05x+005; 6) Jx=15-0,,5x.

Pemmre l"pElCl)I/I'-ICCKH }’p'dBHCHHL‘!

1) Jr=—xv-1; 9) Jx=2-x 3)\/};—;
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598.

599.

600.

601.

602.

603.

604.

605.

606.

607.

608.

609.

YHp()C THTC Bpri:Dl{CHI/ICZ

1 J(1-42)"; 3) (245 -3)’;
%) (V6 -7) 1) (B2 +4(3-B).

YHpOCTI/ITC Bpr':Dl(CHHCZ

1) J(V5-4)"; 9) J(V8-3) —y(v2-3).

Pemmre }’paBHCHHC VY = —x“*’.

—, ecmm x < (),
Jana gyuxuus f(x) =4 %
Jx, ecm x = 0.
1) Haiigure: f(-8), f(0), f(9).
2) IMocrpoiite rpadux JaHHON (PYHKIMM.
X%, ecnm x <1,
JJ?, ecan X > 1.
1) Haitaure: f(-2), £(0), f(1), f(4).
2) Mocrpoiite rpadux faHHOMN (hyHKIMIIL.
Haitgure obnacth onpejencHusi, 06JACTbL 3HAYCHNN M HYIM QYHKIMH

Jana qynxuus f(x) =

iy = v—x. IlocTpoiite rpaduk faHHOI q)yHKU,HH.

N

Iocrpoiire rpaduk GyHxknum y =

YHp()C THTEC Bblpﬁ_}l{() HHE!

1) V8- 2/7; 3) V12 - 643;
9) /5 —2v6; 4) {38 —12.2.

YHp()L‘ THTE Bblpa}l{CHHC!

1) V9 - 445; 2) 7 —2410; 3) /37 — 204/3.

CKOBPKO KOPHEH HMEET YPABHCHUC VX = d — X B 3aBHCHMOCTH OT 3HAYe-
HUA ar

YIpocTHUTE BhIPAKEHHUE J(\/E R 1)2 —4a + \/(\/_ = 2)2 +8Ja.
YupocTture BhIpakeHHE J(\/E — 6)2 + 24\/_ - \/(\/E + 6)2 - 24\/5.
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) YnpaxHeHus ANa NOBTOpeHus

610. B oanom xonreiiHepe 6bu10 90 kr abaok, a B apyrom — 75 kr. ITocae Toro
KaK U3 [ICPBOro KOHTCHHePaA B35 B 3 pasa Goblne 610K, 9€M U3 BTOPO-
ro, B IEPBOM OCTAIOCH B 2 pa3a MEHbIIE 60K, YeM BO BTOpoM. CKOIbKO
KIIOTPAMMOB 610K B3sUIN U3 IEPBOTO KOHTEIHepa?

611. OT npucTaHN NPOTHB TEUCHUS PEKH OTIUIBLIA MOTOPHAsA JIOJAKA, COOCT-
BEHHAsI CKOPOCTL KOTOPOil pasHa 12 xm/u. Yepes 40 Mun nocae ornpas-
JICHMS JIOAKUA BBIIICA M3 CTPOS MOTOP, M JOJAKY TeHCeHUEM pPeku depes 2 u
npuHecao K npuctann. Kakopa cKOpOCTh TEUCHHUS PEKH?

612. /JoxaxKure TOXICCTBO;

1)[&'—25 B 1 ; a+2b ] a’ -2ab 2.
a? +2ab  a® -4b* (9ph—a)

“a? +4ab+ 4 &%

a.

5 T 2 _
2)[ 2 4a )_u 9 a Qa:

a+3 a*+6a+9) a+1 a+3

613. PaccrosHue MeXAy ABYMs TOPOJAMH JICTKOBAs MAITUHA MPOE3KAeT 3a 2 4,
a rpysosas — 3a 3 4. Uepes xakoe Bpemsi MOCIC HAYATA ABMIKCHUS OHH
BCTPETSATCS, €CAN BBICAYT OJHOBPEMCHHO HABCTPEUY APYT APYLYy M3 DTHX
ropojos?

| ToTOBMMCSH K U3YYEHUIO
HOBOW TEMb

614. Pemmre ypaBHCHHE:

1) 22 = 0; 6) 0,2%2 + 2 = 0;

9) x2—1=0; 7 éﬂ—ﬁxz(};

3) 2%+ bx = 0; ) x?—2x+1=0;

4) —3x% + 12 = 0: 9) 9x2 + 30x + 25 = 0.

5) Ba? — 6x = 0;

[ ) Yuyumca aenatb
HecTaHAapTHble wWaru

615. Harypanbubie unciaa ot 1 go 37 3anucaHbl B CTPOKY T4K, UTO CyMMa MIOOBIX
HEPBLIX HECKOALKUX YUCET JEeJIUTCH HAEI0 HA CACAVIONCE 32 HUMH YHC-
no. Kaxoe umeno 3anucaHo Ha TPETLEM MECTE, €CIH HA IEPBOM MECTEe 3a-
nmucano uncao 37, a Ha sropom — 1?7
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™) Korpga cgenaHbl YPOKM

Pa3HOCTb MHOXECTB

B § 14 Bbl M3y4MaM HEKOTOPbLIEC OHEPALMM HaJ MHOXKecTBaMH. O3HAKO-
MHMCH ¢ emé OAHON onepanuei.

Ecin ua mHOxKecTBa Z NCKTIOUNTE MHOKeCTBO N, TO HOIYIUM MHOXKECTBO
HENLIX HEIMOJMKNTENLHBIX dncea. OHO COCTOUT M3 BCEX 3JIEMEHTOB MHOMKE-
cTBa Z, KOTOpBIE He TpuHAIeKaT MHOoKeCTBY N. TOBOPAT, UYTO MHOXKECTBO 11€-
JIBIX HETIOJAOKUTCIBHBIX YHCET SBIACTCH PasHOCTLIO MHOKecTB Z u N.

Onpepenexune

PasHocTbi0 MHOXecCTB A u B Ha3bIBaloT MHOXEeCTBO, COCTORA-
ee M3 BCEX 3NEMEHTOB, NpUHAjNeXalWwmuxX MHoMxecTBy A,
HO He nNpuHagnexauwmux MHOXeCTBY B.

Pasnocts muoxects A u B obosnavaior tak: A\B.

3amerum, 49to I8 M0GOro MHOMKeECTBa A BBIMTOJHACTCH PABCHCTBO
A\D = A.

M3 onpegeneHus pazHOCTH ABYX MHOMKECTB CIeAyeT, 4To eciu A c B, mo
A\B =@, B yactHoctn, eciau B=A, mo A\A = @.

PasHOCTE MHOMKECTB yA0OOHO WLTIOCTPUPOBATL € MOMOMIBK) JIHATPAMM
ditnepa. Ha pucynke 39 samrpuxosannas ¢purypa nzobpamaer Maoxecrso A\B.

B cayaae, xorga MHOXKecTBO B ABASETCS NOAMHOMXECTBOM MHOMKecTBA A,
paznocts A\B Haspisalor jonoaxenuem muoxkecrsa B B muoxecrse A, Ha po-
cyHke 39, 6 TO MHOKECTBO u3obpaxeHo mrpuxoeskoit. Hanpumep, gonoanenn-
€M MHOMKCCTBA HCYCTHBIX YHCEI B MHOMKECTBE HATYPAJIBHBIX UHCCT ABAACTCH
MHOKECTBO YETHBIX YHCEI.

Puc. 39
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Kybu4yecKUin KopeHb

Bb1 3HaeTe, uyTO KBIpaT YMCIA — STO YACTHLBINA caydaii 6onee 0odmero no-
HATHS «F-5 CTEIeHDb Yncia». [TouaTne KBaJpaTHOro KOPHs TAKKe MOXKHO 0006-
MUTL, BBEIA ONPEACIeHUE KOPHA #-il crenenu. Jto Gyaer caenano B 10 knacce.
3aech Ke KOPOTKO O3HAKOMMMCS C MOHATHEM KyOHYeCKHil KOpeHb.
' @ Onpepenenue o
KYEH‘IBCKHM KOpHEM M3 YHUCNa g Ha3blBaKOT YKUCNO, Hy& KOTO-
poro paBeH a.

Kybuueckuil KopeHb U3 MAcIa @ 0003HAYAIOT E/E
Hanpumep,

Y8 =9, Tak xax 2° = 8;

3125 = 5, Tak kax 5° = 125;

30 =0, Tak kak 0° = 0;

397 = -3, Tax kak (-3)% = —27.

Ecan 06bém kyba paBeH X, TO €ro pedbpo ¥ MOXHO HaiiTh no gopmyne
. ARSI s S A 5 e 5 B0
Y = y/x. MaMeHeHNe 00hEMa X Kyda HNPHBOAUT M K U3MCHECHHIO €ro pebpa y.
KasoMy 3HAUCHMIO NEPEMEHHOH X Co-
OTBCTCTBYCT €IUHCTBCHHOE 3HAYCHMC MHepe- Puc. 40
MeHHOH Y. CneaoBaTenbLHO, 3aBUCUMOCTD T1e-
PEMEHHOH ¥ OT NEPEMEHHOH X ABIAETCHA Y4

(yHKIIMOHATLHOHN, a dopMmyna Y = 2/_{ 3a)1a-
ér (yHKIMIO, 0OJACTBIO ONpEfeICHUT U 06- =]
JACTBI0 3HAYCHUN KOTOPON SABISETCSH MHO- 0 1 >
skectso R. =] [1

Ipadux pysxknum y = 3,[37 HN306paKEH
Ha pucynke 40.

-




3apanue N? 4 (poBepbTe ceba» B TecToBOM dopme

1. Kakoe M3 JaHHBIX YTBEPXKJICHUI HCBEPHO?
A) —=b — nenoe ynuCIo B) -5 — HpPPAUOHANIBLHOE YHCIO
b) -5 — paunonanbHOE YHCIO I') =5 — gelcTBUTENBHOE YUCI0
2. Kakoe M3 yucesn sBASETC MPPANMOHAILHBIM?

A) V4 B) /0,4 B) /0,04 r) V400

3. Tpaq_mxum KaKkol u3 (PyHKUMI SBISETCS napaﬁo.na?

a . 2 X
A)y=2x B) y=x* B) y== Ny=5
4. Ha KakoM u3 PUCYHKOB U300pakéH rpaduk yHKINN ¥ = e
Y
0 X
A B
¥ Y
0| X n| 5
b r

5. Kakoe M3 JaHHBIX BLIPAXKCHUN HE UMEET CMbICAA?
A) A2 B) -2 B) V-2 r) (-2

6. Boruncanure 3HAYCHUE BLIPAXKEHUSA J7x -3 upu x = 4.

A)b B) -5 B) 25 I') 25
7. Yemy paBHO 3HAuYcHHE BhIpakeHus /360,817
A) 6,9 B) 54 B) 5,4 I 0,54

a

. 1 -

8. Haiigure 3HaYeHUE BRIPAXKEHUS (7 1()] 3
prt |

A) 2 B) 4 B) 2,5 T) 0.4
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10.

11.

12.

. Ynpocrure sBoipaxkenue «9a —/16a + 64a.

A) 15va B) 15a B) 7a I) 7a

()CBU'(’)(),IU/ITCCIJ OT HPPalHOHAILBHOCTH B 3HAMCHATCJIC ,H,p()ﬁl’l

A) 2 B) 42 B) 642 r) 1042
Coxparure Apodsb o B=&
a- 2\/2_05 +9

\/;+\/_ a+2 \/_
b B)1
N ) a-2 : ) Va2
YpocTuTe BhIpaOKEHUE (2+\/g)(2 —\/F)) (\4',_+ 1)‘2 20.
A) 15 B) 5 B) 10 —+/6 ) 10 +55

I\'J

éﬁ%

(5]

MToru rnaebl 2

CeoicTEa GQYHKUUM ¥ =

OGnacTtb onpegeneHus: R.

i

OGnacTb 3HaY€HU: MHOMECTBO HeOoTpHUaTEe/IbHbIX YHUCE/.

Fpaduk: napaGona.
Hynb dyHKuMK: x = 0.

CeoicTBO rpadmKa: ocb OPAMHAT AB/IAETCH OCbI0 CUMMETPHM

napa6onbl.

KBagparHbi¥ KOpeHb
KeagpaTHbIM KOpHEM M3 YKMCNa a HA3bIBAOT YKMCNO0, KBagpar

HKOTOpOro paBeH a.

ApudMeTUHECHKHH KBafpPaTHbLIH KOpeHb
ApudmeTnuecKuM KBapaTHbIM KOpPHEM U3 4YMcna 4 Ha3biBa-
0T HeoTpHLjaTENbHOE YUCNO, KBAAPAT KOTOPOro paseH 4.

PaBHble MHOMECTBA
ABa mHO¥ecTBa A n B Ha3biBalOT paBHbIMM, €C/IH OHWU COCTO-
AIT U3 OHUX U TeX }Ke 3/IEMEHTOB, TO €CTb Ka)KAbld 3NeMeHT
MHOXecTBa A NpUHAANEeXHT MHoMecTBY B v HaoGopor —
KaX[blii 3N1eMeHT MHoXecTBa B npuHagnexuT MHoXecTBy A.
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MogmuokecTBO
MHoxecTBo B HasbIBalOT NOgMHOXECTBOM MHOMecTBa A, ec-
U Kamablii 2nemMeHT MHomecTBa B ABnfAeTcA 21€MeHTOM
MHoOMecTBa A.

MepeceyeHUe MHOMKECTB
MNepeceueHuem MHOXecTBE A U B Ha3bIBalOT MHOXECTBO, CO-
cTOfillee U3 BCEX 3NEMEHTOR, NPUHAANEHALUX U MHOMe-
cTBy A, U MHOXecTBY B.

O6begnHeHUe MHOMECTB
06beauHeHUeM MHOM¥ecTB A U B Ha3blBAalOT MHOXECTBO, CO-
cTofiLlee U3 BCceX 3N1IeMeHTOB, NPUHAaANeXalluxX XoTA 6bl 0gHO-
MY U3 3TUX MHOMECTB: UNIU MHOMECTBY A, UIM MHOMeCTBY B.

AexncTBMTENbHBIE YHCAA
MHoOXecTBOM AeHCTBUTE/IbHbIX YMCEe/1 Ha3biBalwT 00begHHe-
HUEe MHOMECTBE palHuOoHaNbHbIX U HPpPaLUnOHaNbHbLIX YUCeE.

06o3Ha4YeHMA YMCNOBbIX MHOMECTB
N — MHoMecTBO HaTypaiabHbIX YKucen,;
Z — MHOMEecCTBO LenbiX YHCEN;
Q — MHOMECTEO paluoHaNbHbLIX YHUCEN,
R — MHOMecTBO AeiCTBUTENbHbIX YHUCEe.

Cefzb MeWy YHCNOBLIMH MHOMECTBaMMU
NcZcQcR.

CeojicTea apudMEeTHYECKOro KBaipaTHoro KOpHA
AOna nw6oro fENCTBUTENBHOIO YHMCNAa @ BbIMONIHAETCA paBeH-

cTBo VJa® =la

Ana no6oro AeACTBUTENbHOIO YMCNa a U NKGOro HaTypanbHo-

ro Yucna n BbiNONIHAETCA PaBeHCTBO va?" = |an
Ana nmwo6biX AeNCTBUTENbHbIX Yucen a U b Takux, yto a = 0
u b > 0, BbINONHAETCA PaBEHCTBO

Jab =a -\/b.

Ana no6biX AedcTBUTENbHbIX Yucen a U b Takux, yto a = 0
u b > 0, BbInONHAETCA PABEeHCTBO
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Ana nwo6bix HeOoTpHULUaTeNbHbIX YHCEN a, W a, TaKHUX, HTO
a, > a,, BbINONHAETCA HepaBeHCTBO ,ja, > }az.

CeoicTBa QyHKUMH I = Jx
OGnacTb onpeAeneHUA: MHOXECTBO HEOTPULIATE/IbHbIX YMCen.
0O6nacTb 3HA4eHUH: MHOMECTBO HeoTpULaTeNbHbIX YUCen.
Fpaduk: BeTBb NapaGonbl.

Hynb dyHKUMK: x = 0.
BonblieMy 3HaYeHHI0 aprymeHTa COOTBeTcTByeT Gonbliee
3HayeHue GYHKLMH.
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[nasa 3. KBagpaTtHble YypaBHeHUA

M3yumB marepuan atoil rnasbl, Bbl HAYYUTECH pellaTh ypasHe-
Hua Bupga ax® + bx + ¢ = 0.

U3yuuTe Teopemy Bueta Ang KBaApaTHOro ypasHEHUs.

Osnageete NpUéMamMn peLlieHns YypaBHeH, CBOASALLMXCS K KBaf-
paTHbIM.

§ 19. KBagpaTHble YpaBHeHHUA.
PelweHne HenoNHbIX KBaApaTHbIX YPaBHEHUH

Bo1 ymeere pemarbh JMMHEHHDIC YPAaBHCHHHA, TO €CTh YPAaBHCHHA BHJA
ax=>b, roe x — IHeCpeMeHHAsA, d | b— HEKOTOPBIC YNCIA.

Ecnun a # 0, To ypasHeHue ax = b nasmbiBaloT YPaBHEHHEM IEPBOH CTe-
MEeHH. i

Hanpumep, kaxaoe 13 TMHCHHBIX ypapHeHui 2x = 3, 3x =0, 5 X =-7 saB-

JISIETCH YPABHCHHEM IIEPBOH CTENCHH. A BOT JHHeHHBbIe ypaBHeHusi Ox = 0,
Ox = 2 ypaBHeHHAMHU NEPBOI CTENCHU HE ABAAIOTCAH.

Yucna a u b Haappaior K03} pHUIHEeHTAMH YPABHEHHA NEPBOH CTENEHH
ax = b.

To, 4To MHOXKECTBO YPABHECHHH NEPBOI CTEICHU ABAACTCA HOAMHOMKC-
CTBOM MHOECTBA JTHHCHHLIX YPABHCHHN, WLTIOCTPHPYET CX€Ma HA PHCYH-

ke 41.

[ Puc. 41

fluHenHble ypaBHEHUA

YpasHeHun

nepBoOil CTenex|

Bor Taxske ymeeTe pemarh HEKOTOPDbIE YPABHEHHA, COACPKAIINE TEPEMEH-
HYIO BO BTOpOH creneHn. Hanpumep, rorosacek K M3y4CHHIO HOBOH TEMBI, BbI Pe-
mmm ypasaeHus X7 =0, 2% — 1 =0, * + bxr =0, 2% — 2x + 1 = 0 (ynpaxuenue
Ne 614). Kaxgoe u3 aTux YPABHEHUH UMEECT BUJ ax®+ bx+c=0.
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| @ Onpepgenenue
KBagpaTHbiM ypaBHeHMeM Ha3blBalOT ypaBHeHHWEe BMAa
ax? + bx + ¢ =0, rae x — nepemeHHas, a, b, c — HeKoTopble
yucna, npuy4ém a = 0.

Yucaa a, b u ¢ HazpBaoT K03 PHUIHEeHTAME KBAJPATHOIO YPaBHEHHSL.
YMCI0 @ HA3BLIBAIOT HEPBBIM WIH CTApUIUM Ko3(pPuuuenTom, uncio b — Bro-
pPBIM K03 PpHIHEHTOM, YUCI0 € — CBOGOAHBIM YIEHOM.

Hanpumep, KBajipaTHOE ypaBHEHUE —-2x% + Hx + 3 = 0 umeer CAeayiomme
kospdunuenter: a =-2, b=5, c=3.

JleBass wacTh KBAJPATHOTO YPABHEHHA SB/SETCH MHOTOWICHOM BTOpPOI
crenenn. [Tosromy KBagpaTHOE ypaBHEHME €l HA3LIBAIOT YPABHEHMEM BTOPO
CTENEHH.

Ksagparaoe ypaBaeHue, nepsoiil koadUIMEHT KOTOPOro paseH 1, Hasbr-
BAIOT IPHBEIEHHBIM.

Hanpumep, x? + \/‘Ex -1=0,2>-4=0, 22+ 3x = 0 — aTO NpUBEAEHHDIC
KBQ[PATHDLIC YPABHCHHA.

ITOCKOABLKY B KBAAPATHOM YPABHCHUM AX? + bx+c=0 crapumil koaddu-
IMEHT HE PABECH HYJIO, TO HCNPHBCIEHHOE KBAJPATHOC YPABHCHUE BCETAA MOXK-
HO npeodpPa3’oBaTh B NPUBEACHHOEC, PABHOCUILHOE AaHHOMY. Pazgenus obe gac-
™! ypaBHeHus ax? + bx + ¢ = () Ha UNCIO @, NOAYIUM NPHBEAEHHOE KBAJPATHOE
ypaBHeHUE X2 + b r+<=0.

a a

Ecin B xBagparHoM ypaBHeHnn ax? + bx + ¢ = 0 xoTsa 6b1 OAUH U3 Koad)-
$puiueHTOB b WM ¢ paBeH HYMO, TO TAKOE YPABHEHUE HA3BIBAIOT HEIOJIHBIM
KBaJpPaTHBIM ypPaBHEHHEM.

CymecTsyeT TPH BHAA HCNOJHBIX KBAJIPATHBIX YPABHCHUIH:

1) upu b = ¢ = 0 umeem: ax? = (;

2) upu ¢ =0 n b # 0 umeem: ax® + bx = (;

3) npu b =0 u ¢ # 0 umeem: ax?+ c = (.

PemuM HenoHbie KBaPaTHLIC YPABHEHUS KAXK/I0TO BHJIA.

1. IMockonpky a # 0, To ypasuenne ax? = () umeeT eUMHCTBCHHBIN KOPEHD
=1

2. Ypasuenue ax® + bx = 0 npeacrasum B Buje x(ax + b) = 0. Iro ypasue-
HHE MMEET Ba KOPHA X| U X,, OAHUH U3 KOTOPbLIX PABEH HYJIO, & APYTOil ABJACT-

. b
€51 KOPHEM YPABHCHUS MICPBOH CTCIICHU AX + b = 0. Orcwoaa x,=0u x, =——.
a
. . C
3. Ypasuenue axt+c=10 IPEJCTABUM B BUJE X2 =—-=, IMockoabky ¢ # 0,

a
c G

TO BO3MOKHBI /iBa crydas: —— < 0 wm —— > (). OueBngHO, YTO B IEPBOM cydac
a a
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’P{ABHLHI/IC K()pHCI{I He uMmeeT. Bo BT()P()NI (_JTY‘IdC }deHLHHL HMeEeT JBa KO‘PHH

Cc C
—-—— H _xg = et
a

PeayapTarnl, nOJAyd4eHHBIC HPU PELNICHUH HEIIOIHDIX KBAIPATHBIX yPABHE-
Huit, oGpoOpPMUM B BHIE TAOIHIIbL.

HoaddUUMEeHTEl ypaBHEHKUA HenonHoe KBagpaTtHoe | KobHM
ax’+bx+c=0 ypaBHeHue ; P
b=c=0 ax=0 x=0
. b
b#0,¢c=0 ax?+bx=0 x, =0, .r2=—é
b=0, —;—:-:0 ax:+c=0 KopHeit Het
b=0-£50 ax’+c=0 i e s e E
a LN g 72 V «a
Npumep. Pemnre ypaBHEHHE x? — |4—1| = {).
-
Pewenue. IIpu x > 0 umeem: x* — = _o Orcoga x2 — 4 =0; x = 2 wim

x = —2. Ho Kopenb —2 He YAOBACTBOPACT YCI0BHIO X > (.

ITpn x < 0 umeem: X%+ 4% = 0. Orcioga 22 + 4 = 0. Tlocneauee VPaBHEHHE
HC HMECT KOPHEH. ‘
Oteer: 2. «
2 ;
“ 1. Kakoe ypaBHeHMWe Ha3bIBAOT NMHEUHBIM?
2. Kakoe ypaBHeHWe Ha3blBalOT ypaBHEHWEM NepBon creneHun?
3. MpuseauTe NpMMep NIMHENHOrO ypaBHEHWA, ABNAIOWEroCs ypaBHeHEM
nepBoOW cTeneHu, u NpUMep NTMHEeMHOTo YypaBHeHWd, KOTOpoe He aBnseT-
CA ypaBHEHWEM MepBOM CTeneHu.
4. Kakoe ypaBHeHWe Ha3biBaloT KBagpaTHbLIM?
5. Kak HasbiBaloT Ko3hdUUMEHTbI KBafpaTHOro ypaeHeHus ax’ + bx + ¢ =
=0?
6. Kakoe kBagpaTHOe ypaBHeHWe Ha3biBaOT NpUBeAEHHBIM?
7. Kakoe KBagpaTHoe ypaBHeHWE Ha3blBAIOT HEMOJHbIM?
8. Kakme cyllecTByloT BWAbl HEMNOMHbIX KBaapaTHbiXx ypaBHeHun? Kakue
KOPHW MMeeT ypasHeHne Kaxaoro smaga?
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&}

617.

618.

619.

620.

621.

622.

-
| ™ YnpaxHeHus

—\—

616.

YKazuTe cpesu JAHHBIX YPABHCHHI KBAAPATHLIC H HA30BUTE, Y€MY PABHDI %
crapmuii Koaduuuenrt, Bropoit kKoapPUIHEHT U CBOOOJAHDBIT WICH KaX-
JIOTO U3 HHUX:

1) x=0; 5) a2 —4x+2=0; 9) 6 — a2+ 4x = 0;
2) x5 =% 6) 3 -2+ 6=0; 10) —x? —2x+ 3 =0.
3)a?+a=0; 7) —2x? + Tx — 8= 0;

4) 2+ 1=0; 8) &% —x—9=0;

CocraBbTe KBPATHOE YPABHEHUE, B KOTOPOM:

1) crapmmii kosgdunuent pasen 6, BTopoit K0a(pPUIMEHT paBeH 7, a CBo-

GOAHBIIT UiIeH paBeH 2;

2) crapmmii xoadgdunuent pasen 1, Bropoit koadduuuent pasen —8,

1

a cBOOOJHEBIN WICH PABCH —g;

3) crapumit koadpunuent pasen —0,5, Bropoit koadgdunnenr pasen 0,
o od

a cBOGOHBII WICH PaBeH 2?;

4) crapmuil Koa¢ppUIUEHT paBeH 7.2, BTOPOH KU.’:)I:]JI:]JHL[PICHT paseH —2,
a cBoBOAHDBIN wieH pasen (.

CocTaBbTe KBaIPATHOC YPABHCHUC, B KOTOPOM:

1) crapmuit xoadpduruenr pasen —1, sTopoit koaGUIUEHT paBeH —2,
a CBOOOAHBIN WieH pasen 1,6;

2) CTapunii K{):-}Cl)q)H‘I_IHE:HT 1 CBOOOJHBIN WieH paBHbI 2, a BTOPOH KO3(]-
¢punnent pasen 0.

[IpeacrapbTe JaHHOE YPABHCHHE B BUJIE ax’+ bx+c=0, YKa)KMTEC 3HAUE-
Hua xkoapdunuenTos a, buec:

1) 6x(S —x) =7 = 22% 3) (bx—1)2=(x+4)(x— 2);

N xlx+1)=(x—-3)(7x+2); 4) dx(x + 8) — (x —6)(x + 6) = 0.
IIpeacTapbTe JAHHOE YPABHCHHE B BUJC ax*+bx+c=0, YKKMTE 3HAYE-
Hust kKoadunuenrtos a, b u c:

1) x(x + 10) = 8x + 3; 2) (x+2)2=2x"+4.

YKaxuTe, KAKUE 13 JAHHBIX YPABHCHUH ABISIOTCS IPUBCACHHEIMA, U IIpe- %
00pasyiiTe HENPUBEAEHHDLIC YPABHECHHUS B OPUBEACHHLIEC:

1) 22 — bx + 34 = (; 3) %x‘3+x‘—5:(); ) = +8x—-7=0;

2) 22+ b6x+8=0; 4) 16 — 6x + 22 =0; 6) —0,222+0,8x+1=0.
[TpeobpaayiiTe JaHHOE KBAAPATHOE YPABHEHHE B IPUBEACHHOE:

1) éxﬁ—Qx—?}:U; 2) —4x? + 20x - 16 = 0 3) 3P+ x+2=0.
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623.

624.

625.

626.

627.

628.

629.

630.

631.

oo \

632.

633.

634.

635.

Kaxune ua uncen 1; 0; =3; 2; —10 apasiorcs KOpHAMHI ypaBHCHUS x° 4 9y —
- 10=10?

Jokaxure, 4To:

1) uncno —1 He ABAACTCH KOPHEM YPABHEHUSA x2-2x+3=0;

1 " g
2) umcia -3 —3 ABIAIOTCS KOPHsAMH ypaBHeHus 3x° + 10x + 3 = 0;

3) uncia —\E H \E ABIATCA KOPHAMU YPaBHCHUA 3x2-6=0.
Jokaxkure, 4To:

1) umcno —5 sABIACTCH KOPHEM YPABHCHMS 22+ 83x—10=0;

2) yncao 4 He ABAACTCH KOPHEM YPAaBHEHUA éxi —4x=0.

Pemure ypasuenue:

1) 5a2 — 45 = 0; 3) 242 — 10 = 0; 5) 6422 — 9 = 0;

9) a? + 8x = 0; 4) 2% — 10x = 0; 6) a2+ 16 = 0.

PC].LIPITC )’pﬂBHCHHL’:

1) 2% + 7x = 0; 9) 242 — 11x = 0; 3) 342 — 6 = 0; 4) —8x2 = 0.

Pemnre ypasHeHHe:

1) (Bx—1)(x+4)=—4;

2) (2x—1)2 - 6(6 —x) = 2x;

Nx+2(x-3)-(x-5)(x+b)=a?-x.

Pemnre ypapuenune:

1) 3x—2)(Bx +2) + (4x — 5)? = 10x + 21;

2) (2x—1)(x+8)— (x—1){(x+ 1) =15

Haiigure aBa nocae oBaTeIbHBIX HATYPAILHBIX YHCIA, TPOU3BCACHIE KO-
TOPBIX HAa 36 GOMbIIE MEHBIIECTO M3 HUX.

Haiigure ABa MOCIEA0BATEABHBIX HATYPAIbHBIX YHCIA, IPOU3BEICHHAE KO-
Topbix Ha 80 Goabie GOJABIIErO U3 HUX.

Jlokasure, uro uncaa 2 -3 u 2++/3 sBamioTes KOpHAMH ypaBHEHHMsI
¥-4x+1=0.

Pemure ypaBHeHHE:

x? - 8x x2-3 x2-1_

1) = X 2} E g & )
Pemunre ypasuenue:

yrx x oy X241 x?2+2
1) g 0 2) g g 1.

IIpu kakoM 3HAuYCHHUM ML
1) uncno 2 sBasiercst KOpHEM ypaBHeHNs X° + mx — 6 = (;
2) uncao —3 sABAsETCH KOpPHeM ypaBHeHus 2x° — 7x + m = (;

[ l ' >
3) umcio = ABJIACTCH KOPHEM YPABHCHHA m’x? + 14x — 3 = 0?
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636.

637.

638.

639.

640.
641.

642,

643.

644.

645.

646.

[Ipn kakom 3HaueHuM #:

1) uncno 6 sBasiercs KOpHEM ypaBHeHus X° — nx + 3 = 0;

2) uncao 0,5 sBasiercst kKopHeMm ypaBHeHus nx” — 8x + 10 = 07

Pemunre ypapHeHHE, PA3I0iKUB €T0 JICBYIO YACTh HA MHOKHTCIH CIIOCOOOM

i‘p}’l‘n‘[l/[p()BI{H:

1) x> —6x+8=0; 2) a2+ 12x+ 20 =0; 3) x%+ 22x — 23 = ().
Penmre )’paBHCHHC, BbLIJICJINIB B €TI0 JIEBOU YACTH KB’d,E[p'd.T ,E[B)"‘IJ]CH&Z

1) x2—4x+ 3 =0; 2) 2 +6x-T7=0; 3) 22+ 8x + 20 = 0.
Pemmare ‘)’pHBHCHHL‘, paaﬂ()}KHB cro HCB}’}() YACTh HA MHOMHUTCIIH:

1) x2—-10x+9=0; B == 2=

Nx2+2x-83=0; ) x2+6x+5=0.

CyMma KBaApaTOB ABYX IOCAEAOBATEALHBIX LEIbIX Yucen Ha 17 Gonbme,
geM yaBoeHHoe Goabiee us uux. Haijmure sTu uncia.

Haiigure gBa MOCIEAOBATENLHBIX HEIBIX YHMCIA, CYMMa KBAJPATOB KOTO-
preix pasHa 1.

ITpn kakoM 3HAYCHUN M HE ABIACTCA KBAJPATHLIM YPABHCHHC:

1) (m—-Hx®+mx+T7=0;

2) (m?* + 8m)x? + (m + 8)x + 10 = 0;

3) (m?>—-81)a%—b6x+m=0?

Kakyum 9McIoM, TOM0XKUTCIBHBIM HIH OTPUIATCALHBIM, ABIACTCH OTIHY-
HBII OT HY/IsI KOPECHBb HCMOJIHOTO KBAAPATHOTO YPABHCHHUA ax® + bx =0,
eCan:

DHa>0b6>0; 3Na>0,b<0;
a<0,b>0; Ha<0,b<0?
I/II\'I('_,’CT JH K()pHH HCITOJIHOC KB;:U:LpHTH()C ypaBHCHI/IC a.l"‘z +ig= [}, CCIIH:
Ha>0¢c>0; 3)a=>0,c<0;
Na<0,c>0 4)a<0,c<0?

KakuM MHOTOYICHOM MOMKHO 3aMCHHUTL 3BC3J0OYKY B YPABHCHHHU
32 — 2x + 4 + # = (), uTOGHI MOJYYHI0CH HEMOJIHOE KB3IPATHOE ypaBHE-
HHC, KOPHAMH KOTOPOIoO ABJIAITCH YHCIA:

1) 0 u 4; 2)-1ul?

KakuM MHOrOYJICHOM MOXHO 3aMEHUTL 3BE3Jl0UKY B YPaBHEHUU
X2+ 5x—1+4+%=0, urobnl HNOJYYHI0CH HEMOJIHOE KBA/IPATHOE YPaBHEHHE,
KOPHAMU KOTOPOTO SBIAKTCH YHCIA:

1) 0; -7, 2) —4; 4?

Pemmre YPHBHCHHCZ

LR s Yy .2 _ 1% _ .

1) 22— 3|x| = 0; B) bt

(5 2 < o 2‘1_2

2) x* + |x| — 200 = 4) x-—ﬁz().
e




648. Pemmre ypasHenue: .

1) 22— 7|x] = 0; 9) a2 — 6|x| + x = 0: 3) 2:(2—‘7"‘:7

649. [Ipu kakom 3HadeHun @ ypasHenne (a — 2)x* + (2a — 1)x + a* — 4 = 0 ss-
JIACTCH:

1) muHenHbIM;

2) npuBeAEHHDBIM KBaPATHDIM;

3) HEMOIHBIM HENPUBEIEHHBIM KBaIPATHBIM;
4) HENOAHBIM TPUBEAEHHDBIM KBAJPATHBIM?

650. Omnpegenure, Npu KAKOM 3HAYCHUHM @ OJUH U3 KOPHEH KBAIPATHOTO ypas-
Henus paseH (), U HallAUTEe BTOPOH KOPEHL YPABHCHUSA!
Hxl+ax+a-4=0; ) ax’+(a+3)x+a’-3a=0.

) 4x® + (a-8)x+a*+a=0;

=10:

€0 YnpaxHeHus Ans noBTOpeHUA ¥

651. Brinonunure gelicTBHA:

3-2a 1-a* 4 c+4 72a%b g
1 a8 3) — S : ) :(27a2b);
) 2a a? ) c2-4¢ c¢2-16 ) ¢ ( )
a? — 6b? hea® b2 . 4a? -1 10a+5
92) ——— +92b; 4 . —: 6 - . :
) 3b ) bt 14h° ) a? -9 a+3

652. Ynpocrture BbIpaxKeHHE: y
1) 1043 — 548 + 2\/75; 3) (5-+2);
9) (345 - /20)V/5; 4) (V18 - 3)2 + 0,5y24.

653. Kakoil 13 rpa¢gHkoB, NpPeICcTABICHHBIX Ha pucyHke 42, asasercs rpadgu-
KoM (pyHKIMAM:

; c X
1) y =% 2) y=2x; 8) y=7%; 4) y=_-2
Puc. 42
[/ k ¥k I Al ik
\ /
= . = ; | T : >
{ [~ {'n e o X } |
\
a 6 B r

654. Yuenuk sagyman japysHauHoce uncio. Ecmm kaxayio nndgpy storo uncra
YBEJIMYUTD Ha 2, TO HOAYMeHHOE YUCa0 OyAeT Ha 13 MeHblIe yIBOCHHOrO
sagymanHoro uncia. Kakoe uncio 6010 3agyMano?
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( . Yyumca aenatb ¥
HecTaHAAPTHbLIE Waru

655. [leuaTHbIH aBTOMAT MOJYYIAET HA BXOAC KAPTOUKy ¢ unciaamu (a; b) u Bor-

a+b 2
2 1.1
a b

,Z[‘AE‘T HaA BbBIXOE K'clpT()‘-II{y C YHMCJTIdMH . Moxuo au ¢ no-

MOMIBIO HTOrO ABTOMATA U3 Kaprouku ¢ uncramu (0,25; 1000) nomyunTs
kapTouky ¢ uncaamu (1,25; 250)?

§ 20. ®dopmyna KopHel KBaapaTHOro ypaBHeHusa

3nas koapdunuenTsl d u b YPABHCHHS [TCPBOM CTEICHU X = b, MoxHO
py b
HAITU €ro KopeHs 1o gopmyre x = e

BoiBenem ¢opmyay, nossosstionyio no koaddunnenram a, b u ¢ ksagpar-
HOTO ypaBHeHUs ax” + bx + ¢ = () HAXOAUTH €ro KOPHHU.
Hmeem:
ax®+ bx+c=0. (1)
ITockoaeky @ # (), TO, YMHOXKHB 00€ YACTH 3TOrO YPABHEHMSA HA 4a, 1moy-
UMM YPABHEHUE, PABHOCWILHOE JAHHOMY:
da’x? + 4abx + 4ac = 0.
BrigenuM B A€BOH YaCTH 5TOrO YPABHEHNA KBAJIPAT ABYWICHA:
da’x® + dabx + b* — b* + 4ac=10;
(2ax + b)? = b* — 4ac. (2)
CymecrBoBanue KopHe# ypaBHeHMs (2) 1 UX KOJTHMYCCTBO 3aBUCAT OT 3HA-
Ka 3Ha4eHUs BeIpakeHus b” — 4ac. ITo 3HaUeHNE HA3LIBAIOT JHCKPHMHHAHTOM
KBaJIpaTHOT0 YpaBHEHHA ax® + bx + ¢ = () u o6ozHAYAIOT oyksoit [, To ecTb
D = b® — 4ac. TepMuUH «IHCKPUMUHAHT» HPOUCXOAUT OT JATHHCKOIO CJI0BA
discriminare, 4T0 03HAYACT «PABINYATD», «PAACIATD.
Tenepn ypasHeHue (2) MOXKHO 3aIIMCATh TAK:
(2ax + b)? = D. (3)
Boamoxue! Tpu caygas: D <0, D=0, D > 0.
1. Ecm D < 0, To ypasuenue (3), a crepoBarensno, u ypasuenne (1) xop-
Hell He nMeioT. JleficTBUTeNbHO, IPU II0OOM 3HaYeHUN X Beipakenue (2ax + b)*
HPHHUMAET TOABKO HCOTPHUILATENLHBIC 3HAYCHU.
Buisog: eciu D < 0, mo xeadpamnoe ypaesrenue KopHeil He umeent.
2. Ecau D = 0, to ypaBuenne (3) npuHUMACT BL:
(2ax + b)? = 0.
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Orciwona 2ax+b=0; x =— b

%2
Boisoy: ecau D = 0, mo xeadpammnoe ypasuernue umeem 00un
b
Kopens X = ——.
2a

3. Ecm D > 0, To ypasaenue (3) MOXKHO 3anUcaTh B BUJEC

(2ax +b) = (\/5)2
=h=of]

Orciona 2ax+b=—D wm 2ax+b=+JD. Torna x = ———— WM
2a
y= -b++D
2a
Brison: ecau D > 0, mo xeadpamuoe ypasHeHue umeem 08a Kop-
HA X, U X,

b-JD _  -b+D

- X, = 1
L 2a 2 %2a
[IpuMEHAIOT TaKKe KPATKyo (POpMY 3alHCH:

x:—biJﬁ

2a

X

ITy 3aIMCh HA3LIBAIOT (POPMY/IOH KOpPHeH KBaJApPaTHOTO YpPaBHEHH:H
ax?+ bx+c=0.
[Toayaennyo opMyIy MOKHO OPUMEHATD U B CIydae, Korjga D =0. Umeem:

g —BEND Jo il
2a 2a
ITpu penreHMM KBAAPATHBIX YPABHEHUI yIOOHO PYKOBOACTBOBATLCH CJIE-
JIYIOIUM AJITOPHTMOM:
+  maliTy guckpuMuHaHT [ KBaJpaTHOrO YPABHCHMS;
+ ecin D <0, To B OTBETE 3AIMCATH, YTO KOPHEH HET;
+ ecm D 2 0, To Bocnons3oBathes (hopMyIoi KOpHel KBapaTHOTO ypas-
HEHUSI.
Ecan propoil koadpuuueHT KBapaTHOTrO YPaBHEHUA IIPEJACTABUTE B BU-
e 2k, TO MOXKHO IIOIB30BATHCS APYTON (POPMYJION, KOTOPasi BO MHOTHX CJIY4asiX
00JIEr4aeT BbIYMHCICHMA.
PaccMOTpUM KBaJIpATHOE YPABHCHHE ax®+ 2kx +c= 0.
Haiiném ero auckpumunant: D = 4£* — 4ac = 4(k* — ac).
OB603HaUMM BBIPAKECHHE k? — ac uepes D].
Ecin Dl =0, To no cpopMyﬂc KOpPHEH KBAIPATHOTO YPABHEHHSA TOJYUACM:

%=+ [aD] -2k+2 /D 2(-k+\D) ks D
e -

K=
2a 2a a

3

165



TO CCTh

= 196.

—ki\/H]

x=——"—, e D, =k -ac.
[

Mpumep 1. Pemmnre ypaBHEeHUE:

1) 32— 2x - 16 = 0; 4) x* —6x+ 11 =0;

9) —0,542 + 2 — 2 = 0; 5) Ba2 — 165 + 3 = 0.

3) ¥+ bx—3=0;

Pewenue. 1) B nannom ypasuenun a =3, b =-2, ¢ =-16.
Juckpumunanr ypasaenns D = b* —4ac = (-2)* -4 . 3. (-16) =4 + 192 =

2-19% 2-14 _ 2+14 8
. :_2,.1‘: = :Ezz—

CrietopaTesibHO, X, =
) 6 6 2 6

OtBeT: -2; 2 %

2) Nmeem:
D=22-4.(-05) (-2)=4-4=0.
Crie0BaTebHO, JAHHOE YPABHECHUE UMECT OJHUH KOPEHD:

BZIMCTHM, HTO JdHHOC }"pi:lBHCHI/IC MOKHO pCU.IPITI;- ﬂp}’I‘HM crrocobom.

YMuoxKNB ()6(3 HACTH }"paBHCHHH Ha —2, II()JIYlli:lCMZ

nmbo

x2—4x+4=0. Orcioga (x—-22=0;x-2=0; x=2.
OtBeT: 2.
$) D=5%~4.1.(-8)=25+12=37.

-5 -2\/3—7, ;

YP'ABHCHHL‘ HMeeT JBa KOPHA: .l"l 5= '2

_—5+\[‘ﬁ

==

—5=+/37 =5++/37
2 1

2

OTBET MOXKHO 3AIIHCAThH OJIHMM H3 ABYX CIIOCODOB:

—5+437
=

4) D=(-6)>-4-1-11=36-44=-8<0.

CrepoBaTenbHO, yPABHCHHE HE UMEET KOPHEIL.

OTtBeT: KopHeil HeT.

5) IlpeactaBuM JaHHOE YPABHEHHUE B BUAC 52+ 2. (-8)x+3=0m pu-

MeHUM GOPMYITY KOPHEH A1 YPABHCHUA BHJA ax’+ 2kx+¢c=0:

D, =(-8)2-5.3=49;
O . . o Bl

b

o 3

1

o

Ag F'}

OTBeT: é; 3. «
2
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lpumep 2. Pemure ypaBueHue:
1) x2 +6vx2 —16 = 0;

9
9) x2-10(Jx) -24=0;

‘ 5
< 2 _ _
3) 9x 8x+a__1 1+x—1'

Pewenue. 1) Umeem: x? +6]x]—16 = 0.

ITpu x = 0 noayyaem ypasHeHHE 22+6x—-16=0, KOTOPOE MMEET KOPHH
—8 1 2, 0IHAKO KOPEHDb —8 HE YIOBIECTBOPAET YCI0BUIO X = ().

IMTpu x < () mosyyaem ypaBHeHHE x2—-6x—-16=0, KOTOpPOE HMEET KOPHHU
—2 1 8, O/IHAKO KOPCHE 8 HE VJOBJICTBOPSACT YCa0BHIO X < ().

OTtBeT: —2; 2.

_ 9

2) TTockoabky (JE ) =X npu x 2 (), TO NCKOMBIEC KOPHH JIOJIZKHBI YOBJICT-
BOPATD [IBYM YCJIOBUAM OJHOBPCMCHHO: 22 —=10x—24 =0 ux = 0. B takom ciyaae
x? —10x —24 =0,
x=20.

Ypasuenne a? = 10x — 24 =0 umeer kopuu —2 1 12, Ho KopeHs —2 He yA0B-
JAeTBOpAET yeaosuio X 2 (),
Orsert: 12.

ropop4ar, 4TO JdAHHOC dBHCHHC PABHOCHJ/IBHO CHCTCMC
1

9 =fy=1
3) Jannoe ypaBHCHHE PaBHOCHJILHO CHCTEME 10 Orciona
X—=1=0U

{9x2—8x—1=(}, =1 goma x:_%,

x#L x#1;

1
OTtBeT: ——. «
9

Mpumep 3. [Ipu KkakoM 3HaUYCHUN H UMECT CJUHCTBCHHBINH KOPEHb YPaB-
HEHHE!

1) 24% —bx + 18 = ();

2) (b+6)x>—(b—Dx+1=0?

Pewenune. 1) Jlannoe ypasuenme sapusercs kpagpatHoiM. OnHo umeer
€/IMHCTBCHHBIN KOPEHD, ¢CIH €ro JUCKPUMHHAHT paBeH Hymo. Mmeem:

D=5b"-4.2.18=0%-144;
b* - 144 = 0;
b=-12um b=12.
Orset: b =-12 umm b = 12.
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2) Tlpn b=-6 nojiydaeM auHelinoe ypasuenue 8x + 1 =0, umeromee ogun
KOPE€Hb.
IIpu b # —6 nanHoe YPABHCHHE ABAACTCA KBaApaTHbIM. OHO HMeET ¢uH-
CTBCHHBIH KOPCHD, CCAN €r0 JUCKPUMHHAHT PABCH HYJIO:
=(b-2?-4b+6)=b*-4b+4—4b —24 = b* - 8b - 20.
Nmeem: b* — 8b — 20 = 0, orcioga b =-2 wiu b = 10.
omBeT: h=—2, umu b =10, wm b =—-6. 4

“ " 1. 3Ha4yeHWe KaKoro BblpaXeH1s HasblBaloT AUCKPUMMWHAHTOM KBagpaTHO-
ro ypaBHeHua?
2. Kak 3aBMCMT KONWYECTBO KOpHeW KBafgpaTHOro ypaBHeHWA OT 3Haka
ONCKPUMUHaAHTa?
3. 3anuwuTte popmyny KOpHer KBaApaTHOIo ypaBHEHUA.
4. Kakum anroputmom yaobHO nonb3oBaThCs NpU pelleHun KBajgpaTHbIX
ypaBHeHnn?

) Ynpaxuenus

L

656. Haiigure IHCKPUMHHAHT U ONPEACINATE KOIUYECTBO KOPHEH YPaBHCHUA:
Dax?+2x—4=0; 3) 2x? —b6x—3,6=0;
2) x? - 3x+5=0; 4) 5x? —2x+ 0,2 = 0.

657. Kakxoe 13 JaHHBIX YPABHCHUH MMECT JBA KOPH::
1) x2+4x+8=0; 34t — 1240+ 9=0;
2) 32 —4x—1=0; 4) 222 —9x + 15 =02

658, Kakoe 13 JaHHBIX YPaBHCHHH HC HMCET KOPHEH:
1) 22 —6x+4=0; 3) 3l +4x —2=0);
2) ba? = 10x +6 =0; 4) 0,04x? = 0 4x +1 =02

659. Pemwure ypaBHeHHeE:
DHa—4dx+3=0; Ha2+Tx+6=0; 15) 62— Tx—1=0;
P +20-3=0; 9) —x? + 6x + 55 = 0; 16) 8x% — 10x+3=0;
Nat+3x-4=0; 10) 242 - 3x -2 =0; 17) 32+ Tx+6=0;
4) % —4x — 21 =0; 122 -x-6=0; 18) a2 —4x+ 1 =1}
5) x*+x—5H6=0; 12) 322 —4x-20=0; 19) 242 —x—4 =0,
6) 2 —bx—T7=0; 13) 10x* = 7x - 3 = 0; 20) x* - 8x + 20 =0.
7 a?-8x+12=0; 14) —ba? + 7Tx — 2 =0;

660. Pemwure ypaBHeHHE:

Dax?—3x+2=0; 5) 242 — bx + 2= 0; 9) 6a? + Tx— H=0;
2) x?+12x - 13 =0 6) 222 - Tx — 4= 0; 10) 1822 - 9x -5 =0;
N2 -Tx+10=0; 7y 4x? —3x— 1= 1D —6x+11=0;
4) 22 —x—72=0:; 8) 242 + x + 15 = 0 12) -2 — 8x +12=0.
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661.

662.

663.

664.

665.

666.

667.

668.

669.

00 \

670.

671.

672.

[Ipn KakMX 3HAYCHUAX ICPEMECHHOM:

1) sHauenus MHOrowieHos 6x* — 2 u 5 — x paBHbI;

2) 3naueHune JABY4JICHA Y — b paBHO 3HAYECHHIO TPEXWICHA y2 -9y + 3;

3) rpéxunenst 4m* + 4m + 2 u 2m* + 10m + 8 npuHMMAOT paBHbIC 3HA-
yeHU?

ITpu KAKMX 3HAYCHMAX IICPEMCHHOI:

1) snavenue apyuneHa 4x + 4 paBpHO 3HAYCHUIO TPEXUICHA 3x? 4+ hx — 10;
2) anauenus rpéxwieHos 10p* + 10p + 8 u 3p* — 10p + 11 pasubI?
Haiigure KOpHU ypaBHEeHU:

1) (2x —B)(x + 2) = 18;

2) dx -3+ Bx-1DBx+1)=9;

3) (x+3)2— (2¢—1)2=16;

4) (x —6)* — 2x(x + 3) = 30 — 12x;

5) (x + 7)(x—8) — (dx + 1)(x — 2) = 21ux;

6) (2x—1)(2x+ 1) —x(1 —x) = 2x(xx + 1).

Pemnre ypasHenune:

1) (x —4)?=4x - 11;

2) (x+5)°+ (x—T(x+7)=6x-19;

) Bx-1D(x+4) =(2x+3)(x+3) - 17

Haiigure HaTypalbHOE YHCIO, KBAAPAT KOTOPoro Ha 42 foblie JaHHOTO
MCIA.

Hajigure nepuMerp npsiMOyroIbHMKA, ILION@AAL KOToporo pasHa 70 oM2,
4 OHA U3 CTOPOH HAa Y cM GoJbLIE APYTOLL.

IIpouasepenune apyx uncen pasHo 84. Haiizure st uncaa, €cam ogHO U3
HUX Ha 8 MCHBINE APYroro.

IIpoussesenmne ABYX MOCICAOBATENLHDLIX HATYPAILHLIX unces Ha 89 Son-
me ux cymmbl. Haligure stin uncia.

Cymma KBaapaToB ABYX NOCICJOBATCILHBIX HATYPA/ILHBIX YHCe] papHa 365.
Haiignre st uncia.

Pemmre )’paBHCHHL‘Z

2 _
1) 242 + x5 —15 = 0; 3) 4—2"(;3 =l

2 9 L 17 Ea
2) J."z—:t'(\/g—l)—\/g:(]; 4) 4,tg+x_x;-lf::).16l.
PC].UHTC ypi:lBH(;‘HHC: g
1) % + 3242 +4 = 0; pab ek S s

3
9) x% —x(+/3+2)+2/3 =0;

1
HPI—‘I KiaKHMX 3HadCcHHMAX d YHCIO Z ABAACTCHA KOPHCM VPABHCHHMSA

ax’+4ax—-5=0?
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>

673.

674.

675.

676.

677.

678.

679.

680.

681.

682.

683.

684.

[Ipu xKakoMm 3HAYEHUH @ YUCAO 2 ABAAETCH KOPHEM YPABHCHUA
x2 —0,bax — 3a?=10?

Ot KBaIpaTHOTO JMUCTA KAPTOHA OTPE3AIH HOJOCKY B (POPME NPAMOYTO/Ih-
HUKd NHUPHHOH 3 ¢M M JIMHOH, paBHOH cTropoHe KBaapara. [Lmomaan
octasueiics yactu aucra cocrasiusiet 40 em?. Kakoit 6buia ginma CTOPOHBI
KBQJ[PATHOTO JIMCTA KAPTOHA?

OT npAMOYTrOALHOTO JIHCTA OyMaru, JUIMHA KOTOPoro pasHa 18 oM, oTpesa-
JIM KBJIPAT, CTOPOHA KOTOPOro paBHa mupuHe jucta. [ltomans ocrae-
WIEHCS YACTH NPIMOYrOJIbHUKA cocTasisier 72 cm”. Kakoit 6bLma mumpuna
aucTta Gymarur

Haifgure KaTeTbl NPAMOYTOJALHOIO TPEYroJLHHUKA, €CJU OJNH M3 HUX HA
14 c¢M MeHbIIE APYrOro, a ruIoTeHy3a papHa 34 oM.

HaiignTe CTOPOHBI NPAMOYrOALHHMKA, €CJIH HX pasHocTh pasHa 31 oM,
4 IMATOHAIL MPAMOYTOALHUKA paBHa 41 cm.

Haiigure Tpu HoCHeOBATENLHBIX HEUCTHBLIX HATYPAILHBIX YUCIA, €CTH
KBaJIpaT IepBOro U3 HUX Ha 33 Gosblie, YeM yABOCHHAA CYMMa BTOPOTO
H TPETLETO.

Haiigure "eTnipe MOCICAOBATCABHBIX YETHBIX HATYPAIbHBIX YHCIA, €CIH
CYMMa I[IEPBOrO M TPETHETO YHCEI B D pa3 MCHBIIC, Y€M IIPOM3BCICHHC
BTOPOTO U YETBEPTOTO YHCEI.

Joxaxure, 4To ecan ctapumnii KoapGUIMenT U CBOOOAHBII YIeH KBAJPaT-
HOTO YPABHEHUSA MMEIOT PA3HbIE 3HAKU, TO YPABHCHUE HMEET JBA KOPHIL.
(Cmapunnas unduiickas zadaua.)

Ha ape naptun paséusmucs,

3abaBasannch 00E3bAHDL.

YHacTs BOChbMAs UX B KBaJpaTe

B pome Beceno peaBuiach.

A ABeHaATL 10 JTHAHAM

Cranm npeirath, MOBHCAA.

CKOIDBKO ObLIO 00E3bAHOK,

Thl CcKaxmu MHE, B 3TOH cTae?

B q)yrﬁmmmm TypHupE 6b110 chIrpano 36 maTyeil. CKOJBKO KOMaHJ yda-
{_‘TB()BZUI? B TYpHHpE, eciu Ka)}fﬂ,aﬂ KOMAaH/d ChIFpaja MO OJHOMY paay
¢ KKIOH M3 OCTANBHBIX KOMAHJL?

CKOBKO CTOPOH Yy MHOTOYIOJIBHUKA, CCIH B HEM MOKHO nposecta 90 aua-
TOHAICH?

Pemure ypasuenue:

1) a2+ 7x—4] =4 3) x|x| + 6x—5=0;
K

9) 5 — 8x| + 3 = 0; 4) x?+4|i|—12=n;
-
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685.

686.

687.

688.
689,
690.
691.

692.

693.

694,

695.

696.

—8Jx2 +15=0: 6) 22 +4Jx2 -12=0.

Pemure ypaBuenue:

1) |22 + 10x — 4| = 20; 3) |r_|—14r—1~;_0
x

2) x|x| +12x - 45 =10); x? —8yx? -9 =
PC].LIHTC )’pHBHCHHC:
1) x2+2v +L3:rgs+8“‘ 9) x2+8(Jx) =33 =0.
P(‘.‘,].UHTC ypHBH.LHHL.

2
1) 622 +5x———=1-—1 9) 5x2 —14(Jx) -3 =0.

x+1 x+1

HI)H KAKOM 3HAYCHHMHM b HMCCT C;LHHCTBCHH])II& K()pCHb }’PdBH{_‘,HH{:
1) 2x2 + 4x — b = 0; 9) a2 — bx + 12 = 0?
HPH KaKOM 3HAYCHHI b HMEeeT CAI/IHCTBCHHIJI:E"I KOPCHD }"paBHCHHC:
1) 622 — 18x + b = 0; 9) 842 + bx + 2 = 07
,(E[()KH.}KHTC, HTO HPH J‘[I{}ﬁ(}M JHAYCHHMH p HMECT JBd K()pHH )’paBHCHHC:
)4 —px—-3=0; D2 +pr+p-2=0.
,[[()KEL}KI'!TC, HTO Hp” HK}G(})’I 3HAYUCHMWUM M HC UMeeT K()pH(‘.‘.f/’I }'pElBHCHIﬂC:
Dax+mxe+m*+1=0; 2y x? - 2mx +2m*+9=0.

JokakuTe, 4TO NpH M0GOM 3HaUeHUN b ypaBHeHHe 22+ bx — 7= 0 umeer
J1BA KOPHSL.

rZ[J'IH Ka1oro 3HauYcHMA pl‘:‘.IJ.IPITL‘ }J"PEBHCHHCZ

) a?+ (Ba+ 1)x+2a° + a=0; 3) a’x? — 24ax — 25 = 0);

9) x2 — (2a + 4)x + 8a = 0; 4) 3(2a - 1)a2— 2a+ ax+1=0.
JIs1 KasKAoro 3HAYCHUA ¢ PCIIMTE ypaBm,Huc

1) 22— (2a - 5)x — 3a® + ba = 0; 3) —(a+1Dx+1=0.

2) x*+ (8a —4)x—12a = 0;

l_.[pH KAaKOM 3HaAYCHHI b HMEeeT CﬂHHCTBCHHbIﬁ K()pCH]J Yp'dBHCHHC:

1) ba2 — 6x — 7 = 0; 3) (b —4)x2 + (2b — 8)x + 15 = 02
2) (b+5)x"—(b+6)x+3=0;

HPH KAKOM 3HAYCHHH b HMeer C,‘IHHCTBCHHLII% K()p('_‘,Hb }"P&BHCHHC:

D) bx>+x+b=0; 2) (b+3)x2+(b+1)x—2=0?

698.

) YnpamHeHus ana noBTopeHus ¥
697.

YIpocTuTe BhIPaKCHHE:
[a +b 4b ] a+b

a a+b) a=b’

Haiigure 3HaYeHNE BBIPpAKEHUSA



699. PacnonoxuTe B NOPAAKE BO3pPACTAHMA Yucaa 17, ‘%\E u 4.

700. MmeeTcst 10M CIUIABOB JABYX COPTOB, KOTOpbIe copepxar 5 % n 45 % Hu-
KCJA COOTBCTCTBCHHO. CKOJIBKO METALIONOMA KAKIOTO H3 3THX COPTOB
HYXKHO B38Th, 4TOOBI noxyuutsb 120 T crnasa ¢ 30-npoieHTHBIM cogepixa-
HUEM HUKendar

701. B xHure HeAOCTAET HECKOMBKHUX aMcTOB. Ha neBoli crpaHune passopora
CTOMT HOMEP CTPAHHLbI 24, a Ha npaBoil — HoMep 53. CKOMBKO JIUCTOB HE-
JOCTAET MEKIY STHMHU CTPAHHIIAME?

L . ToToBMMCH K U3Y4YeHUuw ¥
HOBOW TeMbl

702. Pemmure ypaBHEHHE, HAJUTE CYMMY H IIPOH3BCACHHE €0 KOPHEH U Cpas-
HUTE UX €O BTOPbIM KO3 (PHUIHEHTOM 1 CBODOAHBIM WICHOM YPABHCHUA:
) a?—4dx—12=0;
2)x?+9x+ 14=0.

703. 3anosnnHure TAGAULY, TAC d, buc— KO3 (PHUIIMEHTDI KBAIPATHOTO YpaBHE-
st ax? + bx +c=0, a X, U X, — €ro KOpHHU.

f b C ' ' '
YpaBHeHue = i X X, X, + X X X,
| 1 2 1 2 ir¥e
a a . .
Tx2-8x+1=0
6x?+13x-15=0

[ Yyumcsa genatb ¥
HecTaHAapPTHbLIe Waru

704. Joxaxure, uro u3 101 kybuka, KOTOpbIE OKPANICHBI B IPOU3BOJIBLHBIC LIBE-

Td, MOJKHO BbIOpaTh i 11 kydukos oaHoro usera, uin 11 kybukos paa-
HBIX I[BETOB.

§ 21. Teopema Buera

lNoToBsace k& HZ‘}}"‘ICHHI{) AaToOro naparpacl)a, Bbl BBINMOJHMIIH )’HPH}KHCHHH

Ne 702, 703. BoamokHO, 5TH YHOPaKHCHUA TTOACKAZAIH BAM, KAKUM 00pasoM CyM-
Ma U NPOU3BEICHUE KOPHEH KBaJPATHOTO YPABHCHUA CBA3AHBI ¢ ero Koaddu-
HEHTAMUA.
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®paHcya Buet (1540—1603) — dpaHuys-
CKMWA MatemMaTuK, no npodgeccun ropuct. B 1591 r.
BBEN GYKBEHHble 0603HaYeHHUA He TOMLKO ANA He-
WM3BECTHbIX BEMWYMH, HO M AnA KoabdUUHMEHTOB
ypaBHeHWW, Gnarogaps Yemy CTano BO3MOMXHbLIM
BblparKaTe CBOWCTBa YPaBHEHWH U MX KOPHU O6LLIN-
MK popmynamu. Cpead CBOMX OTKPbLITHMM camMm Buet
0COGEHHO BbICOKO LEHWMN YCTaHOBNEeHME 3aBUCH-
MOCTHM MEMIY KOpPHAMU M KoadbdHUMeHTamMK ypaBs-
HEHWA.

@ Teopema 21.1
(teopema Bueta)

Ecnum x, n X, — KOPHM KBaApaTHOro ypaBHeHUs ax?® + bx +
+c=0,710

[JoKkazatenbcTBO

YenoBue TeopeMpl HPEANONAracT, YTO JAHHOC KBIPATHOE YpPAaBHCHHE
umeet kopuu. [Tostomy ero auckpumuHant 1) He MOKET OBLITL OTPULIATEILHBIM.
[ycre D > (. Tlpumenus gopmyny KOpHEH KBaJPATHOIO YPABHCHHSA, 3aIHIICM:

_-b-~D :_b+Jﬁ_

S 2a » Ky 2a
Miésia xl+x”:—b—\/5+—f)+@:—b—\/ﬁ—b+\/5:_li;
& 2a 2a 2a a
i —b—\/ﬁ_—b+\/ﬁ _{_—b)g —(\/5)2 _P2-D b -(b® -4ac) _¢
I % %2a 4a” C 4a 4a” Ca

Iycte D = 0. B aToM cayuae caUTAIOT, YTO X, =%

b
2 = "9 HMmeem:




(v Cnegcremne \
Ecan x; n x, — KOpPHM NPUBEAEHHOr0 KBaApaTHOro ypaBHe-
HUA x2+ bx + ¢ =0, TO

x, +x,=-b,
XX, =C.

JpyrumMu cJ10BaMu, CYMMa KOpHell npusedéniozo Keaopamiozo ypas-
HeHUsl pasna 6mopomMy Ko guyuenmy, 83s1mMomy ¢ NPOMUBONOLONCHIM
3HAKOM, a npouszsedenue KopHell pasio c8oO00HOMY ULeHY.

@ Teopema 21.2
(o6paTHan Teopeme Bueta)
b ¢
Ecnu uyncna o u P TakoBbl, 4TOo 00 + = —— nof = —, TO
a a

3TH YMCNa ABNAOTCA KOPHAMM KBagpaTHOro ypaBHeHUSA
ax?+ bx +c=0.

[Jokasarenbcrso
PaccMoTpuM KBagpaTHOE ypaBHEHHe ax® + bx+c¢c=0. IIpeobpasyem ero
B IPUBCJEHHOE!
2+lrifop
a a
COrnacHo yeJ0BHIO TCOPEMbI 3TO YPABHCHHUC MOJKHO 3AITMCATD TAK:
x2—(a+ B+ o =0. ()
[TogcTaBUM B JICBYIO YACTh 3TOTO YPABHCHHA BMECTO X CHAYATA YUCIO O,
zareM uncao B. IMomxyuasm:
o —(e+Po+of=c*—o*—of +opf=0;
B — (0c+ BB + of = ¥ — o — B + ap = 0.
Taxum obpaszom, uncaa 0 1 B ABIAIOTCS KOPHSAMM YPaBHEHMs (%), a cieao-
BATEILHO, M KOPHAMH KBAJ[PATHOTO ypaBHeHHs ax” + bx + ¢ = (). <

>

| © Cnepcreune N
Ecnu uncna o v  TakoBbl, 4T0 0. + § = —b n off = ¢, TO 3TH Ymc-
na ABNSAOTCA KOPHAMM NPUBEAEHHOIO KBajpaTHOro ypaBHe-
Husa x2 + bx + ¢ = 0.

3ro CICACTBUE MMO3BOJACT PCUIATL HEKOTOPLIC KEHﬂpaTHLIC )’PZ&BHCHHH
VCTHO, HC HCIIOJIL3YH ClJ()pM‘;’JI}’ K()PHCI':E. KBMPHTH()I"() VYpP4aBHCHHA.

Mpumep 1. Hailigmre cymMMy ¥ OpPOU3BEJACHUC KOPHCH YpaBHCHUS
3x? — 15x+ 2 =0.
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MNpumep 5. Yucno 4 ssaserca KOPHEM YpPaBHEHHS 3x° — 10x + n = 0. Hait-

AHUTEC BT()p(]FI K(}pCHb YPABHCHHA H JHA1CHHCE 1.

Pewenwne. Ilycrn X, M X, — KOPHH JIAaHHOTO ypaBHeHus, npudém x, = 4. Tlo

Teopeme Buera x, +x, = ? Torma x, = % —4 = —%. Hmeem: % =X,X, = —2,
n=-8. . ’ ’ ’ ’ i
Otset: x, = —5 n=-8 <

I'I[:_FHMEQ 6. CocraBbre KB4JIPDATHOC YPABHCHHC, KOPHHM KOTOPOIro Ha 4

OOJIbIIE COOTBETCTBYIOIUX KOPHEH YpaBHEHUA 2 +6x—-14=0.

Pewenune. ITycrn X, 1 X, — KOPHU JJAHHOTO YPaBHEHUA, X| U X, — KOPHHU

HUCKOMOTO }"paBHCHI/IH 3

ITo ycnosuio xl’ =x,+ 4. .¥l= gt 4.
ITo Teopeme Buera x|, + x, = -6, x . x, = —14.
Torga nmeem:

X/ +xy=x,+4+x,+4=(x,+x,)+8=-6+8=2;

xx,=(x; +4)(x, +4) =xx,+4(x, +x,) + 16 =-14 + 4 . (-6) + 16 = -22.
CrepoBaTenbHo, Mo Teopeme, 06paTHol Teopeme BueTa, HCKOMBIM AB/IA-

eTCsl ypaBHEHUE s G GO )

OtBeT: x° — 2vr— 22 =0. «

1. ChopmynupyinTe Teopemy Buera.

2. ChopmynupynTe cneacTsre U3 TeopemMbl Buera.

3. Chopmynupyite Teopemy, obpaTHyio Teopeme BueTa.

4. ChopmynupyinTe cneicrsme us Teopemsl, obpatHon Teopeme Buerta.

[ D Ynpaxuenus ¥
€ '~ :

705. Yemy paBHa CyMMa KOPHCH ypaBHCHUSA X2 +5x-10=0:
1) 5; 2) =b; 3) -10; 4) 107

706. Yemy paBHO ODPOU3BECHHE KOPHEH YPABHCHUS - ldx+12=0:
1) —14; 2) 14; 3) 12; 4) -122

707. He pemas ypaBHeHHE, HAHAUTE CYMMY M NPOU3BEACHHE €r0 KOPHEI:
1) ¥ 4+ 6x — 32 =0); 3) 242 —6x+3=0;
2) a* - 10x + 4 =0; 4) 10x* + 42x + 25 = 0.

708. He pemras ypaBHeHUE, HAHAUTE CYMMY M HPOM3BEACHHE €TI0 KOPHEIH:
1) x2-12x-18=0: N3+ Tx+2=0;
2) ¥ +2x -9 =10; 4) —4x* — 8x + 27 = 0.

709. IlpumeHnss Teopemy, 06paTHyH) Teopeme Buera, onpeaenute, ABAAIOTCHA

JIM KOPHSAMH YPABHCHMSI:
1) ? = 8x + 12 =0 uncra 2 u 6;
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710.

711.

12

713.

714,

00 \

715.

716.

T17.

718.

719.

720.

721.

722,

2) x*+x— 56 =0 uncaa —7 u 8§;

3)a*—13x +42 =0 uucna 5 u §;

4) 2% — 20x — 99 = 0 uncna 9 um 11.

[Tpumensia Teopemy, 06paTHyio Teopeme Buera, onpejenure, SBIASIOTCSH
JIM KOPHAMM YPAaBHCHUS:

D x?+2x—3=0uucna 1 u-2;

2) ¥+ 5x + 6 =0 yncna -2 u —

Haitgure K()BE])(_IJHU,HCH'TLI buc YPABHEHMA X2+ bx+ c=0, ecnu ero KOp-
HAMU ABJISIOTCH YHCIA;

1) -8 u 6; 2) 4 ub.

Haiipnre xosgdumuentn buc ypaBHCHUA x>+ bx+c=0, eciu ero KOp-
HAMH ABAAIOTCH YHUCIA:

1y=2w 0.5 2) —10 u —20.

CocTaBbTe KBaIpATHOC YPABHCHHE € LEJBIMH Koa(puuueHTaMu, KOPHH
KOTOPOrO PAaBHBL

1) 2 u b; 3) —0,2 u —10; 5) 0 u6;

9) —%112; 4) 23 u 2+/3; 6) —7 u /7.

CocTaBbTe KBaJPATHOC YPABHECHUE C LEAbIMU KO3(M(UIUeHTaMi, KOPHU

KOTOPOrO PAaBHBL i JiB
—~10 u 5+ v10.

1)~ 8 9) 5 u —0,4; 3) 1

EH

Lol ro

Hucno -2 aBaseTcs KOPHEM YyPaBHCHUA x% — Bx + ¢ = 0. Haijgure anaue-
HHE § U BTOPOH KOPCHDL YPABHCHMSL.
Yucno 7 aprsercs KOPHEM YPaBHCHUA x? + px — 42 = (. Haiygure snaue-
HHUC 2 U BTOPOH KOPECHD YPABHCHHA.

1 g "
Yucno 3 SABJAACTCA KOPHEM yPaBHCHUA 6x? — bx + 4 = (0. Hatinure 3uave-

Hue b u BTOPOH KOPCHb YPAaBHCHUAL.

Hucnao —0,2 apngeTcs KOPHEM YPABHCHUS 4x? — 5,6x + m = 0. Haiigure
3HAYCHHE 71 U BTOPOH KOPCHDL YPABHCHMUAL.

HasecTHO, 4TO X| ¥ X, — KOPHHU YPABHCHUA 2x¢? — 7x — 13 = 0. He peuas
YpaBHEHHE, HamuTe 3HAYECHUE BBIPAKCHUA XX, — 4x, — 4x,.

HMasecTno, uto X, M X, — KOPHU YpAaBHEHU Fix— + 4x — 13 = 0. He peuras

2
ypaBHCHUE, HAWINTE 3HAYCHUE BBIPAKEHUS 3X,X, — X — X,
IIpu xakom 3HAUYCHUM b KOPHHU YPABHCHHSA X2+ bx— 17 =0 spnsorca npo-
THBOIOIOKHBIMU unciaamu? Haiyinre atn kopHn.

HPHMCHHH TC()pCMy. ()6pi:lTHyT(} TC()pCMC BI(ICT&.| p(_‘.]l[l/ITC )"Pi-_lBHCHI/ICZ

1) a2 = Bx + 4 =0; 4) 2 +4x—5=0; 7) a2+ 20— 8= 0;
9) 22+ bx + 4 = 0; 5) 22 — 9x + 20 = 0; 8) 22— 3x— 18 =0.
3) a2 —dxr—5=0; 6) a2 —x—2=0;
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723.

724,

Hle\‘ICHHﬂ TC()pCI\‘ly‘ ()6PE|.TH}"IO TC()pl‘:I\‘lL’ BHCTH, pClU.PITf_T }’I)ZRBHCHHC:

1) 2% — 10x + 24 = 0; 3) a2 — 2r — 8 =0;

D x>+6x+8=0; 4) x> +x-12=0.

Kakue mna JAaHHbBIX }’paBHCHHﬁ UMCIOT JBA ITOJIOMKHUTEC/AbBHDBIX K()PHH, Ka-
KHC — B4 ()TPH]J,aTCJ]beIX, d Kakue — KOPHH paBHbIX 3HAKOB:

1) x?—12x + 14 = 0; 4) x* + 16x+ 10 = 0;
2) X%+ 6x—-42=0; B) x% — 24x+ 0,1 = 0;
3 xt-Tx-30=0: 6) 22+ 20+ 3 =07
-
725. Opun M3 KOpHEN ypaBHCHUA a2 —10x + ¢ = 0 #a 8 meHbIIC apyroro. Hair-

726.

T727.

728.

729.

730.

731.

732.

733.

734.

735.

736.

JIUTE 3HAYCHUE € U KOPHU YPABHCHUSL.
Kophn ypasnenns X%+ 20x + a = 0 otHocaTca kak 7 : 3. Hatinure 3naue-
HUC @ ¥ KOPHU YPABHCHUSL.
- a 2 e — 2 o,

Kopun x, u x, ypasHenus x~ — 7x + m = () y[oBIETBOPAIOT YCIOBUIO
21‘1 - 5x2 = 28. Haiigure KOPHH YPaBHCHHSI U 3HAUCHUE M1

. . , 2 - _ ., .
Kopun X, U X, ypaBHeHusd X~ + 4x + n = 0 yIOBACTBOPAIOT YCIOBUI)
3:1,’1 =Xy = 8. Haiiiure KOpHM YPABHEHUS U 3HAUCHUE 71.
Haiigure, moansysacs TeopeMoi, obpatHoi Teopeme Buera, xopun ypas-

HCHMSA:
1) 242 - 5x + 3 = 0; 3) 16a2 — 2%x + 7 = 0;
9) 222 + 5x + 3 = 0; 4) —8x% - 19x + 27 = 0.

Haitgure, noabsydacs TeopemMoi, odpatHoil Teopeme Buera, kopHu ypas-
HCHUA:

1) 722+ 11x - 18 =0 2) 9x? — bx—4 = 0.

HasecTHO, uTO X, U X, — KOPDHHU ypaBHEHU x2—9x 4+ 6 =0. He petnas
YPABHCHUE, HAMANTE 3HAYCHUE BDIPAMKCHUS:

1) %+ i Y X7+l 3) e —Sg)% 4y 2+
HasecTHO, uTO X, U X, — KOPHU YPABHCHUS x? 4+ bx — 16 = 0. He petas
YpaBHEHNE, HAWINTE 3HAYCHUC BLIPAXKCHU:

G " av Xy M :
b).x0%, Fagx 2) ==y —n 3) [#p=al.
X X

CocTraBbTe KBAIpaTHOE YPABHEHHUE, KOPHU KOTOPOTO HA 2 MEHBIIE COOT-
BETCTBYIOIUX KOPHEH YPABHCHHA X +8r-3=0.

JOCTABLTE KBAAPATHOE YPABHCHUE, KOPHH KOTOPOro Ha 3 Doablie cooTt-
( an e yp (€ ] 36
BETCTBYIOIMX KOPHEH YPABHEHUA x*—12x+4=0.

CocraBbTe KBapaTHOE ypaBHCHHE, KOPHH KOTOporo B 3 pasza MeHbine
COOTBETCTBYIOIINX KOPHCH YPABHCHUSA 9% — 14x + 9 = 0.
CocTaBbTe KBaIpaTHOC YPAaBHCHUE, KOPHH KOTOporo B 2 pasa Ooibine
COOTBETCTBYIOIINX KOPHCH YPABHCHUSA 9xf — 1hx + 4 = 0.
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737.

738.

739.

740.

741.

T742.

743.

744,

T 5 & 46 i
CymMma KBaZipaTOB KOPHEH YPaBHEHHA xi+ax—-T7=0 paBHa 9 Haitgn-

T€ 3HAYCHHUC d.

Kopuu x, m x, ypasHeHus P -—ax+8=0 VAOBACTBOPSIOT YCIOBUIO
X X B o .

— + — = —. Haiigure 3gaueHue a.

Xy Xy 2

BepHo nu yrBepxacHUE:

1) ypasaenue 7x° + 4x — @ — 1 = () nMeeT KOPHU Pa3HBIX 3HAKOB HPH
JI060M 3HAYCHHHU

2) ecau ypasHenue X% + 6x + @’ + 4 = () UMeET KOPHU, TO HE3ABUCUMO OT
3HAYCHHUS @ OHHM 002 OTPHLATECABHbBI?

Haiigure Bee wesble 3Ha4eHus b, Ipu KOTOPBIX UMEET LeJIble KOPHU ypaB-
HEHHE!

Dat+bx+6=0; 2) ¥+ bxr — 12 =0.

Haiigure Bee nennle snaueHus b, npn KOTOPbIX NMEET LieJIble KOPHU ypas-
HEHHE:

1) 2+ bx + 8 =0; Na2+bx—-18=0.

Kopan ypasaenus x° + bx + ¢ = () pasusi ero koapdunmenram b n ¢. Haii-
aute b u c.

[Ipy KaKOM 3HAYCHHUU @ CYMMa KBAJAPATOB KOPHEHl ypaBHeHns X° — 4x + @ =
=0 pasHa: 1) 12; 2) 62

IIpun KakoM 3HAUEHHHM @ CYMMa KBajpaTOB KOpPHEH ypaBHEHUs
2%+ (a—- 1)x — 2a = 0 pasua 9?7

745.

746.

T747.

748.

D YnpaxHeHHUA ANA NOBTOPEHUA \—

Coxparure 1podn:
3

4a - 16 ¢? +10c + 25 n® —nd
1) ——; 3) — B) ——;
)a‘z_lﬁ ) 5c + 25 ) n* —n
13 _ al? 2 _ 9,0
9) 12hH Sb; 4) us} m ; 6) .2‘2 2x .
2 -3b m- —4m+ 4 4x* -8x +4

B cany nocaguam pagamu 48 AepeBbEB € OJMHAKOBLIM KOJHUECTBOM JI€-
pesbeB B xamjaoMm psagy. Psagoe okazanoch Ha 8 MeHBIIE, YEM JACPEBLEB
B Kax/0M 13 HUX. CKOJIBKO JePEBLEB MOCAAMIN B KAKAOM PAAY M CKOJIb-
KO ObLIO pAZoB?

He BpImonHas mocTpoCHUA, HAHJUTE KOOPAHHATBI TOYCK IICPECCUYCHUA
rpaduxos GyHKumit ¥ = X n y = x + 2. Haueprure rpadgukn gaHHbIX
(YHKIMIT 1 OTMETDLTC HAIJCHHDIC TOYKH.

B cany 60 % aepeBLEB COCTABIAKIT BUIIHE U cauBbl, 13 HUx 30 % cocras-
as10T cnBbl. Kakoil NponeHT Beex 1epeBbeB cald COCTABISAIOT CAUBBI?
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foToBMMCSH K M3YYEHUIO
HOBOW TEMbI

749. l_.[l‘.'}.,".lb"]y}i{‘b MCTOIOM I‘p‘)’HHHP()BKI/I, pEiIHI(J}KI’ITC Hd MHOKHTC/AH MHOIOWICH.

1) &2 — 7x + 10; 3) a® + 8a + 12;
2) y* + 3y — 4; 4) x> - x - 6.
[ Yuumca aenatb L

HecTaHAapTHbIe Waru

750. Baca sagyman tpu uudpsr X, y, z. Ilera HaspBaeT Tpu 4ucia: ., b, c.
Bacsi coobmaer Ilere 3aHaueHne BLIpaKEHUA X + by + cz. Kakue uncia
JoKeH Ha3paTh [leTsa, 9yrobnl o NoayeeHHO R HHGOPMAITMN OIPEACIHTD,
kaxue uudpot sagyman Bacsa?



3apaHue N? 5 «[lpoBepbTe ceba» B TecToBon hopme

1. Kakoe M3 JaHHDIX YPABHEHMI HC ABISCTCA KBAJPATHBIM?
A)yat=0 B)x*+x=0 Byx'+x=0 Da+x-2=0
2. Pemwure ypaBueHue 9x — x2=0.

10.

11.

12.

A) -3 0; 3 B) 0; 3 B) -3; 3 ) 0; 9

.9

Pemmnre ypasuenue & — L k.
6 3 2

A) 0; 5 B) 5 B) 5 r) —/5; 5

. Kakoe u3 jaHHDBIX ypaBHCHHI HE UMECT KOPHCH?

A)x¥*-bx-2=0 B)a?-2x+5=0
B)x’-bx+2=0 MNHa2+2x—-5=0

CKOIBKO KOpHEH UMEET YpaBHEHHUE 6x?+ 13x+5=0?
A) aBa B) vu ogHOTO

b) 6eckoHEuUHO MHOTO I') ogun

Haiignre kopau ypasHeHus x5+ 4x— 21 =0.

A) 7;-3 B) -7; 3 B) -7:-3 r) 3.7
YeMy paBHA CyMMaA KOPHEH YpaBHEHUSA X —-10x—-12=02
A) 10 B) —10 B) —-12 2

. Hemy paBHO NpoOU3BEACHHE KOPHEI ypaBHEHUA 3x? - 16x+ 6= 02

A) 6 B) 2 B) —16 r) %

. l_.[pH. KAKHX 3HAYCHHAX HCPCM{JHH(H.;I HpHHHMHK}T PABHLIC 3HAYCHWA

spipakenns (3x —1)(x +2) u (x — 12)(x — 4)?
A) —125: 2 B) 12,5: -2 B) —25; 4 T) 95; —4
CocraBpTe KBAAPATHOE YPABHEHUE, KOPHU KOTOPOIO PaBHBI 3 — 47
u 3+ \E

A) X’ +6x-7=0 B) 22+ 6x+7=0
B)a—6x—7=0 )2 —6x+7=0
Pemmure ypasuenne x|x| — 92— 10 = 0.

A) -1: 10: _9_2\/5; -9+ 11 B) -1 -0-J1

2 2

B) 10, 2=l 9+ i1
2 2

Yucno —5 ABAAECTCA KOPHEM ypaBHCHHA 2x% + 9x + ¢ = (. Haiigure

BTOPOM KOPEHL YPABHCHUA UM 3HAUCHUE C.

A)di= 058, =5 B)x,=9,5,c=225

B) x,=—05,c=5 E)ii,= 0.5, 6=-02.5

r)-1; 10
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§ 22. HBaapaTHbIX Tpex4ineH

,

' @ Onpepeneuue
KBagpaTHbiM TpEX4YNeHOM Ha3bIBalOT MHOrouYneH Buaa
ax? + bx + ¢, rge x — nepemeHHas, a, b U ¢ — HeKoTopble
yucna, npuyém a = 0.

HPI’IBC,E[(.:‘M OPpHUMCPDLI MHOTOYICHOB, ABTAKIHXCA KBA/APDATHBIMHA Tp(.EX'-lJ"IC'

HAMH: ; ; s ;
2%2 — 3x + b a? + Tx; A% = 5; 32

3aMeTHM, YTO JIeBas 4acTh KBAAPATHOTO YPABHEHUS ax? + bx + c=0
ABISCTCSH KBAZPATHLIM TPEXWICHOM.
' & Onpepenenue i
HOpHeM KBagpaTtHoro Tpéaneﬂa Ha3blBalOT 3Ha4YeHUue nepe-
MEHHOﬁ, npM KOTOpOM 3Ha4YeHUWe KBapaTHoOro Tpéaneua
PaBHO HYAIO.

Hanpumep, aucio 2 sBIseTcst KOPHEM KBIPATHOTO TPéxwieHa X2 — 6x + 8.

YTo6b! HAMNTH KOPHU KBAPATHOIO TPEXWICHA ax? + bx + ¢, vago PEUIUTD
COOTBETCTBYIOLIEE KBaZpaTHOE ypaBHeHue ax? + bx + ¢ = 0.

Yucno D = b? — 4ac HaspiBalOT AUCKPAMHHAHTOM KBaJPaTHOTO TPEX-
unena ax? + bx + c.

Eciu D < 0, To KBQ/|PAaTHLIH TPEXWIeH KopHell He umeet. Ecin D=0, To
KBA/[PATHLIN TPEXUICH UMECT OAUH KOPEHD, €CIU D >0 —T1o gBa KOpPHA.

Pacemorpum kBajgpatusiii Tpéxunen X2 — 3x + 2. Paznokum ero Ha MHO-
JKUTENIH METOJAOM TPYIIHPOBKH. (ITopobuoOE ynpaxHaenue, No 749, BbI BLIIO-
HSIII BO BPEMsI IMOATOTOBKM K M3YMEHUIO 9TOro maparpada.)

Hmeem:

-3x+2=a-x—-2+2=x(xr—1)—2(x—-1) = (x— 1)(x— 2).

O TakoM TOMICCTBCHHOM NPEOOPA3OBAHMM TOBOPAT, YTO KBaJPATHLIH
TpéxwIeH X2 — 3x + 2 pasIoKIIN Ha JTHHeHHbIe MHOXKHTEIH X — 1 1 x — 2.

CBa3p MCKY KOPHAMHU KBAJPATHOTO TPEXUICHA U THHCHHBIMM MHOXHTC-
JIAMH, HA KOTOPBLE OH PACKIA/ILIBACTCA, YCTAHABIUBACT CIEAYIOMAS TCOPEMA.

Y

| © Teopema 22.1 N
Ecnu QUCKPUMHWHAHT KBajpaTHoro TpéxuneHa ax?® + bx + ¢
MONOMUTE/IbHbIN, TO JAaHHLIA TPEXUNEH MOMHO Pa3NOoHTb
HA NMHENHBbIE MHOXHUTE/N:
ax®+ bx + ¢ = a(x - x))(x - x,),
rae x, n x, — KOPHM KBa\paTHOro TpéxuneHa.
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HJoKaszaTenbCcTBO
H()CKOJ]I;:K}" UHMCTa .Tl 151 .X'U ABMHAKOTCH K{)pHHMH KB::I,B,PHTH()I"() }T}aBHCHH}I

-~

0 b .
ax®+ bx +c=0, to no Teopeme Buera X+ X === XM=
2 a 2

Torga a(x = x,)(x = x,) = a(x* = {x;, + x,)x+ xx,) = a =

— R

o b c
t—xt+—| =
a

=ax’+bx+c. «

SaMeanHe. ECJ'IPI )_'LPICKPHI\'IPIHE:LHT KBa,E[paTH(}r() Tp(.jX‘:lJlCHEl paBCH H}’J'II(},
TO CYHUTAKOT, 4YTO KBH,E(pi:lTHbIﬁ Tp&X‘JHCH HMEET JABa paBHb]X K[]‘pHﬂ, TO €CTh
.1’] ZXQ. B stom CJ'I}"-IH.(‘.',' pH.I_UlUH{CHHC KBMPE}TH()TO TpéX'-U'ICHa Ha JHUHEHHBIC MHO-
JKUTCJIH MMECT CHACAYIOMME BHJ:
ax? + bx + ¢ = a(x - x;)*.

Teopema 22.2 M
Ecnu AMCKPUMMHAHT KBaApaTHOro TPéxuleHa oTpuuarenb-
Hbli, TO JaHHbIA TPEXUYNEH HENbL3A PA3NOMKUTL HA NUHEeHHble
MHOMUTENN.

[JoKkazatenbcTBo

Hp(:ﬂ,l'l(}ﬂ()}i{HM, qTO KBa,;lpaTHblifl Tpéxqm:H ax® + bx + ¢ moxHo pasino-
HHUTH Hd J'II(IHL'ﬁHbIC MHOMHTCIH. T()l"ﬂ,?.l C}FI.HL‘CTB}"[OT TAKHE YHCTa k, mumn, 94Tto
BBIMOJIHACTCA PABCHCTBO ax’ + bx+c=k(x—m)(x—n). Orcoaa HOJAYIaeM, 1TO
muan— I(()pHI/I JAHHOTO KBELI'.IP&TH(}T(} Tp&X‘UICHB.. (:JIC,I{()BE!TCJ]I:H(), cro ,E[I/ICKI_)I/I-
MHHAHT HCOTI)HL{BTCJ’ILHLII./L YTO Hp()THB()pUllHT }'C.J'I('}BI/II(]. <

MNpumep 1. Paznoxure HA MHOMKHTEIN KBQIPATHBIH TPEXUICH:
1) 2% — 14x — 32; 2) —? + 17x — 30; 3) 3a% — T+ 2.
PeweHue. 1) Haiiném KOpHU JaHHOrO TPEXUICHA:

x% — 14x — 32 = 0;

x, =2, x,=16.
Cneposarensho, x> — ldx — 32 = (x + 2) (x — 16).
2) Pemum ypasnenune —x> + 17x — 30 = 0. Umeem:

x2—17x+ 30 =0;

x, =2, x,=15.

Crepoparenbio, —x> + 17x — 30 = —(x — 2)(x — 15).
3) Pemum ypapuenne 3x° — 7x 4+ 2 = 0. Fmeem:

X, :%, & 8 =2
Torga 3x? —7x+2 = 3(){— %](I -2)=(3x —1){x —2). «
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2 g
Mpumep 2. Coxparure gpobdn %
Ha- —

Pewenue. Paanoxum Ha MHOMKHTEIN KBAIPATHLIA TPEXWICH, ABIAIONIMIT-
CA YMCINTENEM JaHHOH gpo6u. Pemus ypasaenne 6a2—a-1=0, HOIYIaeM:
1

1
a, =——, d, = ~. Tenepb MOKHO 3anMCATD
3 2

6 —a—1=(i(a+%](a—é]=3(a+%)v2(a—$]=(3a+1)(2a—1).

T(}r;[a H().JI}’H;:\(.’M:
6a> —a-1_(Ba+1)(2a-1) _2a-1
9a? -1 Ba+D(Ba-1) 3a-1

2a -1
3a-1"

OTtBeT:

Mpumep 3. ITpu KAKOM 3HAYCHUN 71 PA3NOKCHUE HA MHOKHTEIN TPEXWIE-
Ha 2¢* + 9x + m cogepruT MHOXKUTEND (X + 5)?

Pewenune. ITockoapKy pasnoxKeHHe TAHHOTO TPEXWICHA HA MHOMXKHUTEH
JOJLKHO COACPKATD MHOXKUTENL (X + 5), TO OfuH 13 KOPHEN 3Toro TpéxwicHa
paBen —5.

Torga numeem:

2.(=5)2+9.(=b)+m=0;
= =D

OtBeT: m =-DH. «

ond

1. Kakon MHoOrouneH HasblBaloT KBapaTHbIM Tpéx4neHom?

2. YTo Ha3bIBalOT KOPHEM KBajpaTHOro TpéxuneHa?

3. YT1o HasbIBAOT AMCKPMMMHAHTOM KBafpaTHOro TpéxuneHa?

4. B kakom cnyyae KBajpaTHbli TPEXUNEH He MMeeT KOPHeW; MMeeT OAMH
KopeHb? UmeeT gBa KopHA?

5. B kakom cnyqae KBaApaTHbLIA TPEXYNEH MOXHO Pa3NoXuTb Ha N1MHen-
Hble MHOXUTEeNn?

6. [o kakor opmyne KBaApaTHbIA TPEXHYNEH MOXHO Pa3NoXWTb Ha nu-
HelrHble MHOXWUTENN?

7. B kakom c1yyae kBaApaTHbI TPEXUNEH Henb3s PasnoXuTb Ha NUHEeN-
Hble MHOXUTeNn?

p : :
5 Ynp L
. npaHeHus

751. Haiigure KOPHH KBaIPATHOTO TPEXUICHA:
) a?—a—-12; 4) 16x? — 24x + 3;
2) x? + 2x — 35; 5) 4x? + 28x + 49;
3) 3a? — 16x + b; 6) 3a? + 21x — 90.

184



752. MOXHO 11 PA3NOMKUTD HA JTUHCHHBIC MHOKHUTEIH KBA[PATHLIM TPEXWICH:
1) 2% — 12x + 6; 3) 2a* — 8a + §;
2) 3x? — 8x + 6; 4) —6b* + b + 127

753. Pasnoxure Ha AMHEHHBIC MHOMKHTEIH KBAJIPATHLIH TPEXWICH:

10 5 :
9) <b-2h+1;

1) 22— 7x+12; 5) —a?+x+ 2

9) x2 + 8x + 15; 6) 62— Bx — 1; 10) —2x2 — 0,5x + 1,5;

3) 2% — 3x - 10; 7) 4x? + 3x — 22; 11) 0,4x° — 2x + 2,5;
4) —a? — bx — 6; 8) —3a’ + 8a + 3; 12) -1,2m® + 2,6m — 1.
754. PasnoxuTe HA JUHENHBIC MHOMKUTEIN KBaJPATHLIA TPEXWICH:

1) 2% = 3x — 18; 4) 52 + 8x — 4; 7) —é:ﬁ—?x—ﬂ;

92) x2 + bx — 14; 5) 2a% - 3a + 1; 8) 0,3m? — 3m + 7.,5;

3) —x? 4 3x+4; 6) 462 - 11b - 3; 9) a*—2x - 2.
755. Coxparure Jpodn:
2 +x-6 3x —15 22 —Tx+12
1) ——— 3) ——— B) —————;
) xX+3 ) x2 —x-20° ) x? — 3x
xr—4 2 -8%x+2 2 x? +4x
2) 4) 6) —- '
) x? —10x + 24 ) o6 ) x? +2x -8
756. CoxkpatuTe 1poob:
x2 —6x+5 2% +12 22 4 9x + 14
1) ——: 2 e 3 =
- ) x-5 ) x? +3x-18 ) 2 +7x
oo \
757. Coxparure Apodb:
442 -9 oy 2 =5c—6 x2 -16
1) o i 3) g 5 oo
2a° —9a - 18 ¢ -8 +12 32 —-4x-x
2b%2 ~=7h+ 3 m? =1 o4n? -9+ 2
2) —//——— 4) ——; 6) ——.
)4,62—45;“ }m~+9m—10 )2+9n—5n2
758. Coxparure apodb:
4x2 4+ x -3 a? +5a+ 4
1) — == 3 E =3
) xf -1 ) a? —a-20
2 _ B L 2
9) 2;,1 + 3y 5, 4) 3 +‘20b 7h _
y* -2y +1 7h% - 6b -1

, i ve—

759. Ilpu kaxom sHAUCHUN b PA3IOKEHHE HA TUHCHHBIC MHOMKUTE/IH TPEXWICHA:
1) 2x* — 5x + b cogepxur muHoxuTEb (X — 3);
2) —4x* + bx + 2 copepxur maOKUTEND (X + 1);
3) 8x* — 4x + b copepxur MHONKUTEND (34 — 2)7
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760.

761.

762,

763.

764,

S —
765.
766.
767.

768.

[Ipy KaKOM 3HAYEHHHM (I PAINOKECHUE HA JUHCUHDIEC MHOXHUTE/M TPCXWICHA:
1) 2x* — 7x + a cogepxur MHOKHUTED (X — 4);
2) 4x* — ax + 6 cogepxur muoxurens (2x + 1)?
YpocTuTe BhIpaKCHHE:
1) 9> -4 g-2 . a-1.
2a° -5a+2 3a+2 1-2a’

9) b—4_[ b-1 1 J
b —bh \2b2 +3b+1 b2 -1}

. c+2 2¢ C 2+ 8¢

S e S o r—
cc—c-6 ¢ =-6c+9/) (2c-6)

4) 3 2m 4m - 6 _4m - 16
m-4 m+1 m?-3m-4) 2m-3°

HJoxakure, 4TO NP BCEX JOMYCTUMBIX 3HAUCHUAX ¢ 3HAUCHHUE BBIPAXKE-
HHS HE 3aBHCHUT OT 3HAUYCHUA nCpL’MCHHOi’i:
25a2 — 36 Ba+6 Ya-8

1) : -+ :

102 -9a+2 5a-2 1-2a’
; 2a 1 4 2a+1
+ - 2 .
%) (a+3 a—1 a‘~’+2g_f%J a+3
[Mocrpoiite rpaduk yuximm:
12 -6x+5 322 -10x+3 x2-4
1) y=210L*o, 9) y = = .
) Y xr-1 2y xXr-3 x+2
[MocTrpoiire rpaduk GyHKIMN:
x% -2y —8 ¥W_x-2 x?-x-30
1 = 2 = -
)Y x—4 )Y x+1 x+5
PassioxuTe HA MHOKUTEIN MHOTOWICH:
1) 22 — by + 5y 3) 3m? — 8mn — 3n*;
2) a® + hab — 36b% 4) 4x? - by + y>.
PasnoxuTe HA MHOXKHUTEIN MHOTOWICH:
1) a® - 14ab + 40b%; 2) 12b% + be — 6¢°.
Jlns Kask0ro 3HAUEHUA d PCIINTE YPABHCHUE:
) (a®>—a-6)x=a"-9 2) (a®> —8a+ T)x=2a>—-13a - 7.

151 KIDKAOTO 3HAUeHus @ pemmte ypasaenue (@ + 7a — 8)x = a® + 16a + 64.
P YP

==
769.

YnpaxHeHHUs ANA NOBTOPEHUA ¥

Coxparure Apodb:
gj 848, L 3) 2=+

' NEE J10 - 52 J6 -3’
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4 _4a-2 5) 9 b2 6) aa -8 _
o0Ja +2° 9a + 6bva + b2 a+%Ja+4
770. Kakoit ua rpadgmkos, NpeAcTaBIcHHBIX Ha pucyHke 43, asasercs rpadu-
KOM JABIDKCHHA IICHIEXOJA, KOTOPBIH MET ¢ MOCTOAHHOH CKOPOCTDIO?
Omnpeaeanre CKOPOCTD JABIJKCHHA 3TOTO IIEHIEXO/A.

Puc. 43
AS, KM AS, I A S, KNI
/ |
/
J,
! ¥
mr {
a 6 B

771. Cvemanu 2 1 MOJOKA JKUPHOCTBIO 8 % u 3 1 Mmosoka JKUPHOCTBIO 6 %.
KakxoBa XHMPHOCTE NOJYYCHHON cMecur

____ FoTOBMMCSH K M3YYEHUIO T
HOBOMW TEMbl

772. Pemmre ypaBHeHHE:

1) a2=09; 4) (x—1)2 = 5;
2) a2 =-9: 5) Jx =09:
3) (4x + 1)2=0; 6) Jx =-9.
773. Pemmure ypaBHeHUHE:
4y -1 x+5b. gy P¥=8 4%-2
B xr-2 x-2 3) x+1l  x+2 =5
2y® - 3y — 20 1 1 9
2) ———-y=1 4 = = :
) y-4 4 )y—5 y+4 (y-5)(y+4)
| Yyumcsa aenatb \_

HecTaHAapPTHLIEe Waru
774. PaccMaTpuBAalOTCA BCE NPAMOYTOJBHHKH, JUIMHBI CTOPOH KOTOPBIX — HATY-

panbHbie uucaa. Kakux npsaMoyroibHHKOB doabe: ¢ nepumerpom 1000
win ¢ nepumerpom 100272

187



§ 23. PeuwleHWe ypaBHeHUMH, CBOAALLLUXCH
K KBaipaTHbIM YpaBHEHUAM

Mpumep 1. Pemnre ypasuenue x* — 13x% + 36 = 0.

PeweHue. Ilycrp x% = £. Torga x* = £2. ITogCTaBUB B HCXOAHOEC YPABHCHUC
BMECTO X* 1 X' COOTBETCTBCHHO £ 1 12, OTYMHM KBAAPATHOE YPABHEHHE C NEPE-
MEHHOMH £:

213+ 36 =0.

Pemus sTo ypasnenue, naxogum: | =4, £, = 9. [lockonbky £ = X2, TO penre-
HHE HCXOJHOTO YPABHCHUA CBOJUTCA K PEIICHHIO JIBYX YPABHCHHIL:

x2=4na?=9.

Orciopa x;, =2, x,= 2, x, =-3, x,= 3.

OTBET MOMKHO 3aIICATh ABYMs criocodamu: —2; 2; —3; 3 nubo +2; +3. «

Y

Onpepenexnue
YpaBHeHue Buaa ax* + bx? + ¢ = 0, rge x — nepemeHHas,
a, b n ¢ — HeKoTopble uucna, npuyém a # 0, HasbIBaKOT
OGMKBaApaTHbIM ypaBHEeHUeM.

Bamenoit X7 = £ GUKBAIPATHOE YPABHECHUE CBOSUTCH K KBAIPATHOMY yPaB-
Henuw at? + bt + ¢ = 0. Takoti cnnocod PEIICHHA YPABHEHMH HA3LIBAIOT METOIOM
3aMEHbI IepPeMEHHOI.

MeToa 3ameHbl NEPEMEHHOH MOXKHO HCIONB30BATL HE TOJBKO IIPH pelIc-
HHUH GUKBAAPATHLIX YPABHCHUI.

Mpumep 2. Pemure ypaBHenne (2x — 1) + (2x - 1)2 -2 = (.
Pewenue. Brinonunym aameny (2x — 1)2 = £. Toraa ucxonnoe ypaBHeHHe
CBOJUTCH K KBAIPATHOMY YPABHEHHIO
t+t-2=0.
Orcioma t, = -2, t,= 1.
Tenepnb HAKO PENIUTL CACAYIONHME IBA YPABHCHMS:
(2x—1)?2=—"2wu(2x-1)2=1.
IIepBoe n3 HuX KopHEH He uMeeT. H3 BTOporo ypasHeHHA 1oJjydaem:
2—-1=—1mm2x-1=1.
Orciona x, =0, x, = 1.
OtBet: 0; 1. «

Mpumep 3. Pemure ypasuenue 6x + "3\){? +1=0.
Pewenue. Ilycrn Jx =t. Torma x = £ Momygaem: 622 + 5+ 1 = 0.
1

Orciona {; = —%, L, = “5
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Homyuaem npa ypasnenums:
1 1
M =— yax =—=.
3’ 2
[Mockoapky VX 2 0, To 5TH ypaBHEHHA KOPHEI HE UMEIOT, A CJICA0BATEL-
HO, M HCXOJHOE YPaBHEHNE KOPHEIl HE NMECT.
OTBeT: KopHeil HeT. <4

9 e
Mpumep 4. Pemure ypaBHeHHE .r‘ + ?.x = nj A (138
X =0 [—

X2 +2x =bx +18,
PEUJEHHE. ,Z[aHH()(_‘ }"pHBHCHHC p'clBHDCI/IJILHU CHCTEME

—6=0.
-3x-18=0,
Orcioaa:
X =6
X =-3 umu x = 6,
X # 6;
x=-3
OtBet: -3. «
Mpumep 5. Pemure ypaBuenne —; 2 = 1;4 .- .
Y2 =dx+4 x%-4 x+2
4 1

Pewenue. Mueem:

(_r;:z)ﬂ (-2 (x+2) x+2

5x+2)-4x-2)—(x-2)7°
(x-27(x+2)
(:_TIC,IL[]BH.TCJI}JH[), JaHHOC }paBHCHI/IC paBH()CHHbH() CHCTEMC
Blx+2)—4(x—-2)—(x =2y =0
xE 2,
x#E 2,

=0.

5x+10-4x+8-x*+4x-4=0,
Orcioja; ¢ x # 2,

X # -2

x?2—-bBx—-14=0,

BED

L b

189



x =7 wmx=-9
¥ w2
X #=—-2
x="1:
OTtBeT: 7. «

* Kakoe ypaBHeHMWe Ha3biBaloT OrMkBagpaTHbIM?

( €™ YnpaxHenus ¥
(SN
775. Pemure ypapHeHHUE:
Dxt—ba2+4=0; 3)at-8x2-9=0; 5) dxt —Ox® + 2 = 0;
Nat-bx2+6=0; 4) 2t + 14x® - 32 = 0; 6) 3axt+ 8x2 -3 =0.

776. Pemure ypapHeHHE:
1) 2t — 2942 + 100 = 0; 3) at — 2% — 24 = (); 5) 9x% — 1042 + 1 =0;
2) x* - 922+ 20 = 0; 4y 2t + 322 - 70 =0; 6) 2x* —bx? + 2 =0.
777. Pemwure ypaBHeHHE:

.2 - 9 =
1) w:{}; 7) X +4£x_9x+30:0;
x+1 xX-5 x-5h
x2 —6x -7 x? —-6x 15 -2x
< 720' 8 + :{'
2) ¥ -7 ’ ) -3 xr—-3 );
2 2 _ By
3) B2 _ 9) 2 6x =4;
I—x xr-4
4) x¥*-8x _ 20 10) bx+18 _
x+10  x+10° x-2 ’
9 i
ey X° —14 ax 6
I = ; 11) x+1=—;
5) X+2 X +2 ) & i
2 .
5) X +10x _ 12x +48; 12) 5_i\:E_
¥'=8 X —8 x? i
778. Pemmure ypasHeHHE:
S -2 -
1) X 5x 6:0; 5) 2 +1x  bx—12 =B
xr—6 r+4 X+4
2 _c 2
9) 4x ix 2:"; 6) X szﬁ;
x-2 x+6
2x% +6 _ 13x 2 - 33y
3 = : 7 i T
) r+8 x+8 ) y-+4 Y
x2 +4x  5x+56 39
4 = : 8 - = =10.
) x+7 x+7 )Y Y
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788. Pemnre ypasnenue:
60 60

—

2y+8  y+1 1

1) —— =—; 4) = - = ();
) % x+ 10 5’ ) 2y + 2 Qy_‘) y__] .
A c+ 2 16 3x x-3 1
2 L -+ il - * 5] - s et
)x+2 xr—2 x?_4 ) 12 -10x+25 x®-5x X
9 14 24 x-20 10 5]
3 - == 6) — - - — ={.
) x+3% x-3%3 «x ) 2 +10x 22 -100 x?2-10x
789. Ilpu KakoM 3HAYCHUM NEPEMCHHOM:
. 24 JTR—
1) cymma apobeit 9 ¥ 7, g PasHa 3;

X+ 20

r

4 1
2) amauenue apodbu Tﬂ Ha o Goabmie 3HAYCHUA ApPodu

790. Ilpu KaKOM 3HAYECHHUM NEPEMCHHOM:

30 1 _ ~ 30
1) sanauenue apobu Ha 5 MEHBIIE 3HACHHA aApodou —;
X ' X

+ 3

3

20 2
2) amauenue aApobu — Ha 9 Gosbe 3HaUYeHUs APOOH
X x

+18°
791. .PCI.III/ITC ypaBHEHHE:
1) 2;r~lﬂ+ 4 - ‘nr—l : 3) =6 X = 14 ;
Wil x4+l A2 _ w41 X+2 x4+l 1 4+3x+2
9) 6 +5~2:r_ < 4) ¥ o 3x-1 _ 2

22 -4x+8 x-1 x-% 2-4 22+x-6 x2+5x+6
792. Pemmnre ypaBHeHUE!
x+2 x% + 39 5 . X r+1 8

1) x2+2;r+4+;r“—8_.1’—2' <) .r—l+x+3_x2+2:f—3'
793. Pemwure ydeHLHHL METO/IOM 3aMEHBI EPEMEHHOI:

1) (x2—2)2-8(x*-2)+7=0;

2) (a2 +5x)2 —2(a?+bx) — 24 =0;

3) (W —3Bx+ 1)(a%—3x+3) =3;

4) (224 20+ 2) (% + 2¢ — 4) =5

794. Pemwure ypaBHCHHC METOAOM 3aMCHBI NEPECMECHHOM:

2r -1 62x-1) . . oy SX-1, ¥+1 .1
I)( ] = +5=0; 2) x+l+31—1_53
795. Pemure ypaBHeHHE:
1) (a2 - 6x)2 + (a2 — 62) — 56 = 0; ) P -
-/ - A * - (;\’ _ 2)2 ¥ — 2 a2
9) (12 + 8x + 3)(a2 + 8x + 5) = 63; iy bk, B8 _ 4

x-3 x+4 2
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796. Jlna KaKI0TO 3HAYCHUA ¢ PCHIMTE YPABHCHUCE!

2 _Qy 22— (3a+x +6
1) X 8x +7:U; ‘%) xr {a ‘)l,’ az{};
xX—-a X -6
x—-a alx —a)
2) ———=10; 4) —— = 0.
) x- —-8x+7 ) x+3
X2 —ax+5
797. Ilpu Kakux 3HAYCHUAX ¢ YPABHCHHE R T () umMmeer eIUMHCTBEH-
) P

HBI KOPEHD?

D Vnnamuennﬂ ANnA NOBTOPEHMUA ¥

798. BCpH.() JIM YTBEPAJACHHE, YTO l'lpH BCCX JOIIYCTHUMDBIX 3HAYCHUAX HCpCMCH-
HOU 3HaYeHue Bblpa}l{CHHH

¢ 1 1 2
a—li(‘ Y )4‘
( ) a’ -1 a*-2a+1) a+1

ABJSICTCH MOJOMKHTCIBHBIM YHCIOM?

799. K}lKHl\'l l‘IIKIC..:"I'()B{, pa].ll’].()H::'U'lehII\rl M pr'cll_ll/l()ﬂaﬂbeIM, ABJASACTCH 3HA-
J6 +2 : J6 -2 5
J6-2 J6+2

800. Ilocrpoiite rpadux QyHKIMH;

YCHHMC Bblp'd}KCHHH

8
——, eCan X < —2,
y = X

X2, ecnmu x = -2,

{_  Yyumcsa genartb
HecTaHAaPTHbIe LWaru

801. Ha »sxpane MOHMTOpa KOMIOBIOTEpa 3anucaHo umciao 1. Execexynguo
KOMIBIOTEP NPUOABAAET K UYMCIY, HAXOAANIEMYCH HA BKPAHE, CYMMY €TO
nugp. Moxer au depes HEKOTOPOE BPEMsI HA 3KPAHC MOABUTLCS YHCIO

123 456 7892

) Korpaa caenaHbl ypoKu
PelweHne ypaBHEeHUH METOA0M 3aMeHbl NepeMeHHOoN

B § 23 Bbl nO3HAKOMMINCD C PENICHHEM YPAaBHEHHH METOOM 3aMEHBI I1¢-
pemMeHHOI. PaceMoTpuM enié HeCKOAbKO NPUMEPOB, WLTICTPUPYIOMIX addexk-
THBHOCTE 3TOT0O METO/A.
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L+ [P .
Mpumep 1. Pemure ypasuenue ¥ —Br—6.. . i _=-2,
X 22 -%x -6
2 _3x -6 8x 8
Pewenue. Tlyers ~—— 2 ~° _ ¢ Torna —— = —. Tloayuaem ypas-
: x " x2-8x-6 t Y P

8 7 2 +9—-8=0,
HeHHe [ — > = —2. 9TO YpaBHCHHUE PABHOCHJIBLHO CHCTEME £50
= ().

Otcoma t, =4, £, =2.
Tenepn penreHne MEXOAHOTO YPABHEHMS CBOAUTCSH K PEHICHUIO ABYX YpPaB-

HEHHI:
2 _ 24
1 i 3x-6 st
x
2 -3x-6
2) fzz

P(‘BI.LIHTL‘ 3TH YPELBHCHHH CAMOCTOATECNLHO.
OrBert: —3; -1; 2: 6. «

MNpumep 2. Pemmure ypasuenue (2= + 3x — 1)? — 104" — 15x + 9 = 0.
Pewenue. IIpcobpasyem 910 ypaBHeHUE:

(222 +3x-1)2- 1022 - 15x+5+4=0;

222+ 8- 1) =522+ 3x— 1) +4=0.

IMycrs 2x% 4+ 3x — 1 =¢. Torga £* - 5t + 4 = 0.

OTcwoga t,= 1, t,= 4.

Crnepoparensuo, 2¢2 4+ 3x — 1 =1 mwm 202 + Jx — 1 = 4.

Pemme 511 Ba ypaBHEHUS, IIOIYIUM OTBET.

1 B
OtBeT: -2; —; —=; 1. «
2 2

Mpumep 3. Pemure ypasaenue (2x° — 3x + 1)(2x% + b + 1) = 9a~.
PeleHue. BoinoaHUB NPOBEPKY, JICTKO YOCAUTLCA, YTO YUcao () HE SBIsT-
eTCH KOPHEM JJAHHOTO ypaBHeHHA. Torja, pasgenns obe YacTH JAHHOTO YPAaBHC-
HESL HA X7, NEPEeiiéM K PAaBHOCIILHOMY YPAaBHEHHIO!
9x% —Sx+1 ) 2x2 + 5041 9
x A
Orcioma [23; ~H i](h +5+ é] =9,

ITpousseaém zameny: 2x + L. 3=t Tormga 2x + 5 + L t + 8. IToayuaem
& x
ypasaenue £(t + 8) = 9. Orcwopa £, =1, £, =-9.

C )"I(.ET(_)M 3dMCHDI ITOJIYHAaCM JABad YPABHCHHA:
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1
1) 2+ =--3=1;
p
1
&
Pemure aTH YpaBHEHUS CAMOCTOATEILHO.

Qi\/@ —Siﬁ4
2 2

2) 2x+——-3=-9.

OTBeT:

Mpumep 4. Pemure ypaBHeHue 7(3: + l) - 2(3’2 - LZJ =9
X
1 1Y 1
Pewenue. Ilycts x + — = £. Torma [.r + —] =% Orcopa x% + 2+ — = 5
X X 12
12 + 12 =749,
%

Takas 3amena nossoaser ﬂCpCHHCﬁTh HCXOJHOC YPaBHCHHC CJIC,:I}«'I{)LHPIM

0Opazom: 5
Tt—-2(t-2)=9;

22— Tt +5=0.

%
o ]

Orcioma t, =1, £, = &

= ) 1 1 {53

CraenoBarensHo, ¥ +—=1 wm ¥ +— ==,

x x 2
Pemure 5Tn ypaBHeHUsA CAMOCTOATENBLHO.
1
OTBeT: ) 2 4

Npumep 5. Pemure ypasuenue (x2 — 2x + 2)% + 3a(a? — 2x + 2) = 1022
Pewenue. C nomMompio NpoBepKu JI€rko yoeaAuThes, 910 ynucio () He spis-
eTCA KOPHEM JAdHHOro ypasHeHus. Torjga ypaBHeHHE
9 ) 2 2 .
x5 =2x+2 3(x" -2x +
( F o302 04

i
¥

X
l'I().J'IY'-ICHH()C B PE3VILTATE ACTICHUA obeux uvacrein HCXOJHOTIO }«'p::lBHCHIdH Ha .X'Q,
paBH()CHﬂbH(} HCXOTHOMY.

-3 - €

= Xt —-2x+2

3amMeHa —————— = [ IDPHUBOAUT K KBQ[PATHOMY YPABHCHHIO
=

2+3-10=0.
3aBepHIMTE PEHICHUE CAMOCTOATENLHO,

OTBeT: 2—\/5; 2+ \E; —~1;=2. 4

Mozker B()ZiHPlKH}"TL BGHP()C: OYMCMYy IIpH pCUIC'HHI! HPHMCP{)B 1—5 MBI HE
NbITATHCh YHPOCTHTD y'paBHCHI/IH C IIOMOIILI) TOMICCTBCHHBIX IIpC()ﬁpHS()B&HHIIf‘i?
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Hdeno B TOM, UTO UCNOABL30BAHUE TOKACCTBEHHBIX NPE0dPA3ZOBAHUN LIPU-
BEJIO ObI K HeOOXOAMMOCTH peuaTs YypaBHECHHE BUJA ax*+bxit+exi+dr+e=0
(BBl MOKeTe B aTOM YOeauThea camocrostenbuo). Hpu a # ) takoe ypasuenune
HA3bIBAIOT YpaBHEHHEM YeTBEPTOH cTenenH, npu ¢ =0 u b#0— YPaBHEHHEM
TpeTbeH cTemeHH. JacTHLIM CIy4aeM 3TOTO YPaBHCHUS, KOTIA b=0ud=0,
ABAACTCA ODUKBapaTHOE ypaBHeHHe. Ero BBl pemats ymeere.

B obmem caygae Juis pelmeHHs YPaBHCHMH TpPeThbell 1 4eTBEPTON cTene-
HEH HEODXOAUMO 3HATDL (POPMYJIbI HAXOXKACHUA NX KopHel. C uctopueil oTKpbr-
TUA 9THX (POPMYII BBl MOMKETE O3HAKOMHTLCH B CJACAYIONIEM PACCKA3E.

™ YnpaxHenus ¥
PC].LIHTC ypaBHCHi’IC:
- Q.‘L 12
1 =
) a2 3y
6 8

ST M S T
3) x(x + 3)(x + 5) (x + 8) = 100;
4) (x+2)(x+ 8)(x + 8)(x + 12) = 4a%

5) 7(x+l)—2(x2 +%]:9;
X ¥

6) 202+ + 1) = T(x - 1)2= 132 — 1)

7) (x—6)1+ (x — 4)* = 82.

Otser: 1) —1: 1: % 4; ) —3: 0 ‘“*/_‘ o 8 <d 4 BT 4y <rdi 2\’129;
.9 6) 2 4 1 —%; 7) 3: 7.

| -

CeKpeTHoe opyxue CuunuoHa genb deppo

Bbl JIerko pemnTe Kaiaoe U3 cICAyIOIMUX YPABHCHNH TPEThCH CTCICHU:

X—8=0,x"+x2=0,2—x=0.

Bce oHM ABASIIOTCS YACTHLIMM CIYYASMM YPABHEHUS BUJIA ax® + bx? + cx +
+d=0, rne x — nepeMeHHas, a, b,cud— HEKOTOPbIC uMcaa, npuuém a # ().
Brisectn opmyny ero kopHeil — zagava cioxsas. Hegapom noasnenne sToi
(popMyIBLI CYUTAIOT BBIJAIOMUMCH MATEMATHYCCKUM OTKpbiTnem XVI B,

[TepBbiM OTKpBLA €HOCOG peMICHUs YpaBHEHUA BHJA X'+ pr=gq, rae p
U § — NONOKHUTENbHEBIC YUCHa, UTaabsaHcknil Mmatematuk Crunmon gean ®eppo
(1465—1526). Haitnennyo gopMyay oH XpaHul B cekpere. 910 6110 06ycaoB-
JICHO TEM, YTO Kapbepa YYCHOTO TOTO BPEMEHH BO MHOTOM 3aBHCE/IA OT €TI0 BbI-
CTYIUICHHME B IYOJMYHBIX MATEMATHICCKUX TypHUpax. [TosToMy GbUIO BBIFOAHO
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Hukkono Tapranbs Oxuponamo KapnaHo Hunbc XeHpuk AGenb

XPAHUTL OTKPBITHS B TAHHE, PACCYUTBIBAA HCIONL30OBATL HX B MATEMATHUCCKIX
COPEBHOBAHMSAX KAK «CEKPETHOE OPYHKUAEC».

[Mocne emeprn geas @eppo ero yuenuxk Puope, Brajges cekpernoit Gop-
MYI0H, BBI3BAI HA MATEMATHYECKMH MOEMHOK TAJAHTIUBOIO MATEMATHKA-CA-
moyuky Hukxono Tapranbio (1499—1557). 3a HeckOABKO AHEH A0 TYPHHPR
Tapranpa cam BoiBea (Gopmyay KOpHEH ypaBHEHUA TpeThel crenenn. Jucnyr,
Ha KoTopom TapTanna ogepxan yﬁc,&nTcanym nobeay, cocrosanca 20 gpespans
1535 r.

Bnepsoie cexperHas opmyna 6bUia ONYOIHKOBAHA B KHUTE M3BECTHOTO
uranbsiHckoro yuénoro xuponamo Kappano (1501-1576) «Beankoe mckyccrt-
BO». B 5T0#l pabdore TakKe ONUCAH METOJ PENICHUs YPABHCHUA YeTBEPTOI CTe-
nenu, oTKperTeii Jynosuko ®eppapn (1522—-1565).

B XVII-XVIII BB. ycuansa MHOTUX BEIYIIHX MATEMATHKOB OLLIH COCPEaO-
TOUYCHBI HA TOUCKE (GOPMYJIBI JUIs peIeHus ypaBHeHHIT nsToi crenenu. [osyae-
HUIO pe3yIbTaTta crnocobeTBoBam paboThl UTarbaHckoro maremaruka ITaomo
Py dunn (1765—1822) u nopsexckoro maremaruka Hunnca Xenpuka Abens
(1802—1829). Cam pesyanrar okasaacsa abGCOMIOTHO HEOKUIAHHBIM! OLLIO JOKa-
3aHO, YTO HE CYHICCTBYET (DOPMY/IBI, € HMOMOINBIO KOTOPOIl MOKHO BBIPA3UTD
KOPHH JI000r0 YPaBHCHUA MSATOH CTEIICHU U BbIIe Yepe3 KoadGUIINCHTDI Ypas-
HCHUS, UCIIOJIL3Ys JIHIID YeThIPE APUGPMETHICCKUAX JCHCTBUASL 1 ACHCTBHEC 3BIC-
YCHHS KOPHAL.

§ 24. PauMoHanbHble YypaBHEeHMA KAaK MaTemMaTUvyecKkue
MOAENH pealbHbIX CUTYaLUn

B g 7 BbBI }-’}KC MNO3HAKOMIMJIMCL € 3ajJavdamMil, B K(}T()phlx 'P‘ALII/I(}HEUILHMC
}"P‘ABHCHHH CJ’I}"}KP’U’IH MATEMATHYCCKMME MOJCIAMM pCEU'.[I:-Hle CHT‘YZ!.L(I/!I.;I. Te-
[Cphb, KOrja Bbl HZL}":II!.J'IHCIJ pC]J.IZlTb KBaﬂ,PaTHbl(’, }f'pi:lBHCHI/lﬂ, MOMHO C}’I.LICCTBCH'
HO pacmnppﬂ"b Kjaacc paCCMdTIJI/IBH.CMbIX SAA.
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lpumep 1. K13 nynkra A Bhlexan Be1ocHuneucT, a uepes 45 mun nocue He-
ro B TOM K€ HAIPABJICHHH BbICXAT TPY30BUK, JOTHABIINH BEIOCHIICAUCTA HA
paccroanun 15 kv ot nynkra A. Halijjure ¢CKOPOCTh BEIOCUIIEANCTA M CKOPOCTD
IPY30BHKA, €CIH CKOPOCTh IPY30BUKA Ha 18 KM,/ 4 GOMbIIE CKOPOCTH BEJOCHIIC-
AUCTA.

Pewenwue. ITycTb cKOPOCTD BEJIOCHIIEIHCTA PABHA X KM/ 4, TOIJ[a CKOPOCTD

_ 15
rpysoBuka coctasaser (x + 18) km/u. Berocunegucr npoeaxaer 15 kv 3a — u,
) x

15 :
a rPy30BUK — 32 ois * [Mockonbky rpy3oBuk npoexan 15 km Ha 45 MuH,
TO €CTh Ha z 4, HpIcTpee, YeM BEJIOCHIEUCT, TO IOAy4aeM YpaBHEHHE
15 15 3
x x+18 47
Pemum 310 ypaBHeHue:
515 3
x x+18 4’
Do & L
x x+18 4’
20x + 360 — 20x — x% —18x _ 0:
4x(x +18) T
22 +18x - 360 =0,
X =0
x # —18.
Pemne kpajipaTHOEC ypaBHEHHE CHCTEMBI, noxyaum X = 12 wm x = -30.

Kopenb —30 He yIoBaeTBOPAET YCIOBHIO 3a1a4H.

CregoBaTeabHO, CKOPOCTb BEJIOCHIICANCTAa paBHa 12 kM/4, a CKOpPOCTDb
rpysoBuka coctasuger 12 + 18 = 30 (km/4).

orBeT: 12 kM, 30 km/u, «

Mpumep 2. Oana 6purajga padboTara HA PEMOHTE JOPOTH 7 4, HOCIE 4ero
K HEH NpUCOEIMHUIACh BTOPAs 6pnr‘a,1:a. Yepes 2 4 UX COBMECTHOI paboTbI
peMOHT GbUT 3aBEpIIEH. 34 CKOALKO YaCOB MONKET OTPEMOHTHPOBATDL JOPOTY
Kaxaas Gpurafa, paboTas CaMOCTOATENLHO, CCIM HEPBOH /IS HTOTO Tpedyercs
Ha 4 u GoablIe, YEM BTOPOIH?

Pewenwue. IlycTs nepsas Gpuraga MOXET CAMOCTOATEIBHO OTPEMOHTHPO-
BaTh JAOPOTY 3a X Y, TOTJA BTOPOH s 5TOro Hy:xKHO (x —4) 4. 3a 1 1 nepsas

1
6le"l‘lZLi:i PCM()HTHP)/CT — YACTh ,Il,()p(}l"}!, a BT()p}lH == HAaCTh JOPOTH. Htp-
X
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Qo

Y
BaA 61’_)1/[1'"(]4121 paﬁ()’raﬂa 9umn OTPEMOHTHPOBAIA — JOPOTH, a BTOpasd 6pldl"'d,£l2}.
X

paﬁoTa_ﬂa 29amn [}TpCM()HTI/Ip()Bi:LHa COOTBCTCTBCHHO ,E[()p[)rld. HOCK(}J‘ILK)’

9 2
B pesyabTare 6bUIa OTPEMOHTHPOBAHA BCA Jopora, To — + 7] = 1.
r x-
[Momyuennoe ypasHEHUE MMECT ABa KOpHA X, = 12 u x, = 3 (vOepurecn

B 3TOM CaMOCTOATC/ILHO). BTOPOH KOpeHb HE YIOBICTBOPACT YCIOBHIO 3a1a4H,
HOCKOJIBKY TOIJA BTOPAsA OpUraja JO/mKHA 66LTa 6B OTPEMOHTUPOBATE JOPOTY 32
3 —4 =—1 (4), uro He uMmeeT cMbica. CregoBaTENLHO, MePBast GPUraTa MOXKET
OTPEMOHTHPOBATEL JOpory 3a 12 u, a BTopas — 3a 8 u.

OtBeT: 12 4y, 8§ u. «

Mpumep 3. Boauotii pactsop conn copepxan 120 r sBogwr. ITocte Toro kak
B pacTeop podaewm 10 r conn, ero KoHIEHTpalus yBeandiiach Ha b %. Ckoub-
KO TPAMMOB COJIH COACPKAT PACTBOP NEPBOHAYAILHO?

PeweHnue. IlycTh MCXOAHBIHN pacTBOP cojep:Kan X T coau. Toraa ero Macca

i
6bLIa paBHa (X + 120) r, a KOHLEHTPALIMUSA COJIM COCTABIISIA PR IMocne To-
X+

ro kak kK pacrtsopy pobasunn 10 r coanm, e€¢ macca B pacTBOpE COCTABHIA
(x + 10) r, a macca pacrsopa — (x + 130) r. Tenepsp KOHIUEHTpALUA COIN CO-

_ x +10 o e 1 X
CTABIAHET ———  uTo HA D %, TO ecTb HA —, Goablie, ueMm ——— . OTCcOaa
x+130 20 x+ 120
i (1 X 1

HOJIy4aeM =—,
x+130 x+120 20
HMoryuennoe ypasuenue nmeer asa kopus: x, = 30 u x, = 280 (ybeaurecn
B 5TOM CAMOCTOSITENIBHO), U3 KOTOPLIX BTOPOH KOPEHB HE VAOBICTBOPSACT YCIO-
BUIO 3/[AUH.
CrepoBarensHo, pacTBOp cogepxan neppoHadansyo 30 r conn.
OtBeT: 30 1. «

D YnpaxHenus ¥

802. Ilepenie 150 km goporn us ropoga A B ropog B aBToMOGWIL Hpoexad
€ HEKOTOPOIi CKOPOCTDBIO, a4 ocTanbHble 24(0) KM — O CKOPOCTBIO HA b KM /4
6onbmieii. Haligure nepBoHAYATLHYIO CKOPOCTh aBTOMOOWIA, €CIM Ha
BeCh NMYTh U3 ropoja A B ropoa B on norparun 5 u.

803. Ilepsenii moronukmucr npoesxaer 9 kM na 18 mun 6nicTpee BTOpOroO,
MOCKOJBKY €To ckopocTs Ha 10 kM/4u Hosbiie CKOPOCTH BTOPOrO MOTO-
nukancra. HafiinTe ckopocTh Kaxka0ro MOTOIMKINCTA.
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804.

805.

806.

807.

808.

809.

810.

811.

812.

814.

W3 oanoro ropoga B Apyrou, pacCTOSHUE MEAJY KOTOPbIMU paBHO 240 km,
BLIEXATH OJHOBPEMEHHO aBTOOYC M aBTOMOOHIL. ABTOGYC ABMTAICH CO
cxkopocThio Ha 20 kM/4u MeHbLICH, YeM aBTOMOOHIIb, M NPUOBLT B IIYHKT
HasHaueHuA Ha 1 4 nosxe apromoOuaa. Haiigure ckopocte asroMo6nis
H CKOPOCTDb aBTOOyCA.

IMoesn onazabisan Ha 10 mun, Y1066 NPHOLITE HA CTAHLIMIO HAZHAYCHUSA
BOBpeMA, OH 3a 80 KM OT 3TOH CTAHLIMU YBEJIMYHJ CBOI CKOPOCTbL HA
16 kM /4. Haliaure nepBOHAYAILHYIO CKOPOCTD ITOE3/a.

W3 cena Bumnépoe B ceno f610HEBOE, paccTOAHUE MEXKIY KOTOPBIMH
paBHO 15 KM, BCAJHUK ITPOCKAKAI ¢ HEKOTOPOI CKOPOocTLIo. Boaspamancs
OH CO CKOPOCTBIO HA 3 KM /4 GOIBLIICH U NOTPATU HA OOPATHLIN IIYThH HA
15 Mun Menbe, yem Ha nyTh U3 Bumuésoro s A6nonesoe. Haijqure nep-
BOHAYATLHYIO CKOPOCTDL BCAJHUKA.

Habopmuxk gomken 6611 3a HekoTOpoe Bpema Hadpatbh 180 crpanunwn. Ogp-
HAKO OH BBINOIHWI 3Ty paboTy Ha b 1 paHbIIe CPOKA, TAK KAK HabMpan Ha
3 crpanunp! B yac Gosbure, yeM ITaHUpoBat. CKOJILKO CTPAaHHI] B Yac OH
AOJ/GKCH ObLT HAOHPATh?

ITepspiit Hacoc nepexaunsaeT 90 M® Boabl Ha 1 | OnicTpee, yeM BTOPO#
100 m*. Ckoubko Boabt 3a 1 u HNePeKaYnBaeT KA/ bIH HACOC, €CIH NEPBbIM
nepexayusaeT 3a 1 u HA b M BOABI GOJBIIE, YeM BTOpPOIA?

PaGounii fo/KkeH ObLUT 3a ONpPefe1éHHOE BPEMS HArOTOBUTL 72 JETAIN.
O/HAKO €XEeJHEBHO OH U3rOTABAMBAI HA 4 AeTany GoMblIe, YeM ILTAaHHPO-
BAJI, U 3aKOHYMI PaboTy HAa 3 AHA paHbIIE CPOKA. 34 CKOJIBKO JHEH OH BbI-
noaHUI paboTy?

Karep npomén 16 km no Teuenuio pexku n 30 kM NpoTHB TEUeHU, 3aTPa-
TuB Ha Bech nyTh 1 u 30 mun. Haiigure C()GCTBCHH}’H} CKOPOCTb KaTepa,
€CIM CKOPOCTD TEUEHUs PEKH cocTasaser 1 kv /4.

Jloaxa nmpomabuia 15 KM 110 TEYCHHIO PEKH M BEPHY/IACD, 3aTPATHB Ha 00-
paTHBIi myTh Ha 1 4 6onpme. Haligure cKOPOCTL JOJKH 110 TEYCHHIO Pe-
KM, €CJIN CKOPOCTh TCUCHUA COCTABAACT 2 KM/ 4.

ITo TeyeHuIo peKU OT NPHCTAHU OTILILLI IVIOT. Yepes 4 4 oT 3T0I npucTa-
HH B TOM XK€ HAIPAaBJICHUHU OTYAINIA JOJKA, JOTHABIIAA IIOT HA PACCTOS-
Huu 15 kM oT npuctanu. Halijgute CKOpOCTL TEUEHUA PEKH, €CJIH COOCT-
BEHHAs CKOPOCTL JIOAKU cocTasaseT 12 km /4.

Karep npomén 45 KM 1o TEYEHHIO PEKU 1 28 KM NPOTHB TEUCHUS, TTOTPA-
TUB Ha Bech nyTh 4 4. Haligure cKOPOCTh TCYCHUHA, €CAH COOCTBCHHANA
CKOPOCTE KaTepa coctasisier 18 kv /4.

)
Typucr nponisLn g BCCTO IyTH HA KATEPE, a OCTAILHYIO MACTh Mpoexat
Ha asromobuie. Ckopocts asromob6maa Ha 20 kv /4 Gospmie CKOPOCTH Ka-

tepa. Ha apromo6uie on exan Ha 1 1 30 MuH MeHBINE, YEM IUIBLT HA KaTe-
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815.

816.

817.

819.

820.

821.

822.

823.

pe. Hanpure ckopocth aBTOMOOMIA M CKOPOCTH Karepa, €ciad BCero
Typuct npeogonen 160 xm.

MesxayropoaHbIii aBTOdYC JOLKEH ObLI IIPOEXATH 72 kM. Tocte Toro Kak o
npoexan 24 KM, ero 3aepiKaan Ha jKEJIC3HOAOPOKHOM nepeesie Ha 12 mun.
[ToToM OH YBEJUYII CKOPOCTD Ha 12 KM /4 1 IPHGLUT B IYHKT HA3HAYCHUS
¢ onosgannem Ha 4 MmuH. Haifianre nepBoHavaibaylo CKOPOCTh aBTodyCa.
I'pynmna mMKOIBHUKOB BbIEXATd HA SKCKYPCHIO M3 ropoga A B ropoa B Ha
aBTOOYCE, A BCPHYJIACH B ropoi A Mo Kele3Hol Aopore, 3aTpaTHB Ha 00-
patHeiid myth Ha 30 MuH Gosbule, yeM Ha oyTh B ropog B. Haiiaure cko-
pocTs noesaa, ecan oHa Ha 20 KM/ 4 MEHBIIE CKOPOCTH aBTOOYCA, JIMHA
mOCCe MEXIY TOPOAaMH A 1 B cocraBaser 160 kM, a JIMHA KEIC3HOMN
aoporu — 150 kM.

Typuct nponbut Ha Gaiﬁapxc 4 kM 110 03epy U b KM IO TEYECHHUIO PEKH 32
TO K€ BpPeMiA, 34 KOTOPOE OH NPOILILLL 6b1 6 kM npoTus TedeHua. C kakoi
CKOPOCTBIO TYPUCT ILIBLI IO O3€PY, €CAM CKOPOCTL TEUCHUA PEKH PaBHA
2 km/u?

Temnoxon npomén 16 kM mo osepy, a 3arem 18 kM no peke, Gepymieit Ha-
yajao U3 3TOro osepa, 3a 1 4. Haijaure CKOpoOCTh TEmnoxoga B cTosuei
BOJIE, CCIH CKOPOCTB TEMCHHS PEKH COCTABAACT 4 KM /4.

3HaMeHaTenb OOBIKHOBCHHOM JApodu Ha 3 Ooabine e€¢ umcaurens. Ecan
YUCAUTENb 3TOH APodH YBEIHMYNUTD Ha 4, 4 3HAMeHaTelb — Ha 8, TO IOJIY-

qeHHad Apodb OvaeT Ha L Gosblie uexoaHol. Haliiure HexoaHyio Jpoin.
6 Fl

Hucnurenb 06bIKHOBEHHOM Apobu Ha 5 MeHbIIe eé 3HaMeHaTensa. Ecau unc-
JIATEND 9TOM IPOdU YMCHBIINTE HA 3, 4 3HAMEHATEIb YBEIMIUTE Ha 4, TO 110-

1 i
JIy4€HHAA JpoOh OyaeT Ha 3 MeHblIe uexoanoi. Halinnre nexogayio apo6b.

ABoe pabounx, paboTas BMECTE, MOTYT BBIIOJHHUTE IPOM3BOACTBCHHOE 3a-
ganue 3a 20 gaeil. 3a CKOABKO AHEH MOMKET BBINOJHHUTD 3TO 3aJaHHE Kak-
ABIM M3 HUX, paboTas CaMOCTOSTCALHO, €CAN OIHOMY M3 HUX HYMKHO UL
»TOro Ha 9 gHell HOIbIIE, YeM APYTOMY?

OpHomy Manapy Tpedyercs Ha 5 | Hoablie, yeMm JApPyroMy, 4Tobbl MOKpa-
cuthb acap aoma. Korga nepseiil Mmanap npopaboran 3 4, a MNOTOM €ro
CMEHII BTOPOH Manap, TpopaboTaBmuii 2 4, TO 0Ka3a10Ch, YTO IOKpallc-
o 40 % ¢acana. 3a Kakoe BpeMsl MOMKET MOKPACHTDL (paca] KaKAbI Ma-
Jsp, paboTas CaMOCTOSTEILHO?

B nepserit geub TpakTopucTt naxan nonae 6 u. Ha creayromuit gens k Hemy
NPHCOCAMHUICA BTOPOH TPAKTOPUCT, W Yepe3 8 4 COBMECTHOI paboThI
OHM 3aKOHYMJIH BCHAMIKY. 34 KAKOE BPEMA MOKCT BCIAXATD 3TO MOJIC KakK-
JABIH TPAKTOPHCT, paboTas CaMOCTOATECABHO, €CJAH NEPBOMY JUIA ATOTO
Ha/10 Ha 3 4 MEHBIIE, YeM BTOPOMY?
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824.

825.

826.

827.

828.

829.

830.

831.

B pacrsop, cogepxamuu 20 r conu, gobasuiu 100 r sBoael, nocne uero
KoHIeHTpanus coan ymenpmmrack Ha 10 %. CkoOIbKO rpaMMoB BOJBI CO-
Jep:Kal PACTBOP MNEPBOHAYAIBLHO?

Kycox cruraba mean u muHka, cogepxasmui 10 kxr numka, crasupim
¢ 10 kr mean. IMonyaennernii cruas cogepaxut Ha b % mean Gouble, YeM Hc-
xoaHbIH. CKOJBKO KHJIOTPAMMOB MU COAECPIKAT HCXOHBIH KYCOK CIUTaBa?

q(.’,p(:il 2 4 4() MuH TOCAE (}Tl'lpi:lBII(_‘HHH I1oTa OT IIPpHUCTAHH A no teuenuo

PEeKH HaBCTpedy eMmy OT npuctanu B oromén karep. Haianre ckopocTnb
TCYCHHUA PEKH, CCJIH IVIOT U KATEP BCTPETWINCE HA paccTosHun 14 kM ot
NpHCTAHH A, CKOPOCTb KaTepa B cTosMeil Boae paBHa 12 kM /4, a paccros-
Hue Mexay npuctanamu A u B pasao 32 km.

K Gacceitny noasesieHnl jpe Tpyonl. Yepea oany Tpydy BOAY HATMBAIOT
B Gacceiin, a yepes JPyryio CIMBAIOT, HPUUEM HA CIUB BOABI TPEOyeTCs Ha
1 u Goabme, ueM Ha ero HanoaHeHue. Ecan ke OTKpBITL 06€e TPyGLI OAHO-
BPEMEHHO, TO Gacceiln HanoaHutca BoAoH 3a 30 u. 3a CKOJBKO 4acoB
MOKHO HATIOJHUTL HYCTOH Sacceiln BOAOH uepes nepsyio Tpyody?

Jus manonnenus Gacceiina yepes neppyio TPydy TpedyeTcs CTONBKO Ke
BPEMEHH, CKOJIBKO JUIA HATIOJHEHUS Y€PE3 BTOPYIO U TPETBIO TPYObLI OIHO-
Bpemenno. Yepes nepsyio Tpydy 6acceitn manonnsercsa Ha 2 u GnicTpee,
ueM uepes BTOpyIo, u Ha 8 u 6nIcTpee, yeM depes Tpetrsio. CKoMbKo Bpe-
MeHHU TpebyeTcs JUIA HAIOMHCHUA DacceiHa 9epes Kamkayio Tpyoy?
ABTOOYC JO/KEH ObLT MPOEXATh PACCTOAHNE MEKAY ABYMS FOPOJAMH, pPaB-
Hoe 400 kM, ¢ HekoTOpOIT ckopocTeo. Ilpoexas 2 4 ¢ sanaHMpPOBaHHOM
CKOPOCTBLIO, OH ocTaHoBWICA Ha 200 MUH M, 9TOOBI NPUOBITL B IIYHKT Ha-
3HAYECHHMA BOBPEMH, YBEIHYMI CKOPOCTL ABMxenuda Ha 10 km /4. C kakoi
CKOPOCTBIO aBTOOYC AO/IKCH OLUT IIPOEXATh PACCTOAHAE MEHKLY TOPOAAME?
PaGounii AO/DKEH ObLI 33 HEKOTOpOE BpeMst M3roToButh 360 perateii.
ITepeoie 5 AHEH OH @XEAHCBHO M3rOTABINBA 3AIUIAHHPOBAHHOE KOJIIIYE-
CTBO JETAJEH, A 3aTeM €XKEJIHCBHO HM3TrOTaBJIMBAN Ha 4 aerann HoJblle,
M yHKe 32 JIeHb 0 cpoka maroTosmn 372 neram. CKosibko getaneil exe-
JHEBHO JOJIKEH ObLUI M3rOTABINBATL PAbOUMI IO IIAHY?

Yrobnl BBITOMHUTE HEKOTOPOE MPOU3BOJACTBCHHOE 3aTaHHE, OAHOMY pa-
6ouemy Tpebyerca Ha 12 u MeHbme, yem apyromy, u Ha 4 4 Goabme, yem
060uM pabouuM I COBMECTHOTO BBIMTOJIHEHUS 3aJaHUsA. 34 CKOTbKO Ya-
COB MOKET BBINOJIHUTD 3TO 33laHUC NEPBLIN paﬁ(mnifi?

) YnpaxHeHua Ana noBTopeHUs \_

832.

Boraucimre:

1) (27 - 37492 2) L 3) (1092 . 100075,
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833. HaiiguTe 3HaYCHUEC BRIPAKCHUSA a - 2\/561 +2 npun a= \/g - 3.
834. Ilocrpoiite rpaduk pyuknun y = —2x + 4.

1) Yemy paBeH HY/Ib JAHHOM QyHKIIN?

2) VkaxuTe 3HAUCHUSA X, IPU KOTOPLIX ¥ > ().

3) Ipoxoaur m rpaguk Ppyakinun yepes Touky M (-36; 68)?

k
835. Ilpu xakoMm 3HaueHUU k rpauk PyHKIUU } = — HOPOXOAUT YEPe3 TOUKY
» )

A (—\/E; ﬁ)? IMoctpotite ator rpadux.
836. Kaxoe M3 paBeHCTB BEPHO: \Iu'(\/g— 2)2 = v"‘_ -2 nm ( 3 - 2)2 =2- ﬁ?

Orger obocnyiire.
837. Ynpocrture BhIpaxKeHHE:

1 e at o ¢ -
1) (—a‘lb"‘) : 2) ( J : 3) (0,2a7'6%)? . 4a°b.
4 b=
| Yyumcs aenatb \

HecTaHAapPTHbie Waru

838. Ha tapenxe nexuT 9 KyCOUKOB ChbIpa pasHoOl Maccol. JJokaxuTe, 4TO MOK-
HO OJIMH U3 KYCOYKOB CBIPA PA3PE3aTh HA JIBC YACTH TAK, UYTO MOJYICHHBIC
10 kycouKoB MOXKHO OYACT PANOMKNTEL HA JIBE TAPCIKH U [IPH 3TOM MaCCca
ChIpA Ha KAXJ0H U3 HUX OYAET OAMHAKOBOM.

G Koraa caoenaHbl YpoKu

dnemMeHTbl MaTeMaTU4ECKON NTOrMKU

B dusuke, xumumn, 610I0r1N, SKOHOMUKE, COIMOJIOTHH U JIPYTUX HAyKax 00
HMCTHHHOCTH YTBEPXKICHUI MOKHO CYIUTDb, OCHOBBIBASICh HA PE3y/JbTaTax HabJIio-
JICHMH H 3KCICPUMEHTOB. B 3TOM OTHOMEHHN MaTeMaTHKA — HAyKa HHOTO POAA.
Hanpumep, To, 4TO cymMMa YIJIOB TPEYroJbHHKA PaBHA 180)°, HEBO3MOKHO onpese-
JNThL Ma60pPaTOPHBIM NyTéM. MCTHHHOCTL MATEMAaTHYCCKUX YTBCPKACHHH MOKCT
OBITh JOKA3AHA TOJILKO B PE3VIBTATE JOTHYECKN GC3YNIPEYHBIX PACCYKIACHUIA.

Hayky, KoTOpas u3ydaeT TaKue MaTeMaTHYCCKHE JOKA3ATEeAbCTBA (J1ornye-
CKU GEe3yNPEUHBIC PACCYAKICHMS), HA3LIBAIOT MaTeMaTHdeckoil norukoii. Cre-
JIOBATEILHO, MATEMATHYCCKAS JIOTHKA YIUT, KaK HA0 PACCYHKAATD, YTOOLI IOJY-
YATh BEPHBLIC BBIBOJIDLL.

Paccyskmas, Mbl (popMyIHpyeM CBOM MBICIH B BUAE YTBEPIKICHHIL.

PaceMoTpum npumMepet.

1. Ecim TpeyrombHHK paBHOCTOPOHHHIH, TO LEHTPbI €ro BIHCAHHON U
OIHCAHHOH OKPYKHOCTCH COBHAJAIOT.
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2. llossusa Mapuns! LsBeTaesou cinoxHa s BOCIPHUATHA.

3. Uncio T ABAACTCA PALMOHATBHDBIM.

4. IOpuit I'arapus — nepsoiil Y€IOBCK, COBEPIIMBIIMI HOJET B KOCMOC.

5. Yncno n apnserca NpoCcThIM.

Yreepagenus 1 u 4 AB1A10TCA HCTHHHBIMH, YTBCPAJICHUC 3 — JIOKHBIM.
Yreepiaenna 2 1 D HEIb3A OTHECTH HU K MCTHHHBIM, HU K JIOKHBIM.

Jlioboe yTBep:KACHNE, OTHOCHTEIBHO KOTOPOTO MMEET CMBICA FOBOPHUTD,
YTO OHO MCTUHHO WIH JIOXKHO, HAZBIBAKT BBICKAZBIBAHHEM.

CnepoBarensHo, yreepxaenust 1, 3, 4 sBIsIOTCH BLICKA3BLIBAHMSIMU, A VI-
BepKACHUA 2 1 5 BLICKA3LIBAHUSAMU HE ABJIAIOTCSL.

BrickaspiBaHus 0H03HAYAIOT ITPONUCHBIMH OYKBAMM JATUHCKOTO ai(aBy-
Ta: A, B, C,Dur. 5

Hanpumep, munryr:

A = {Mockpa — cronuua Poccuu };

B={5>17};

C = {uncno 2 — npocroe}.

Jwdoe BbICKa3bIBAHHE ABIACTCH WIH HCTHHHLIM, WIH J0KHBIM. Eciu BbI-
cKaspiBaHue A MCTHHHO, TO GyAeM TOBOPHTD, YTO €My IIOCTABICHO B COOTBCT-
CTBUE YHCI0 1, eciin BoIcKaspiBaHue A noxH0 — 1O yncao (.

C nmoMomel JOTHYCCKUX CBA30K, 4 HMCHHO CJIOB «W», «HIH», «CCIH...
TO», «TOTJA M TOJALBKO TODga» M T. I, M3 MMEIONMXCH BBICKA3LIBAHMN MOMKHO
CTPOUTL HOJIEEe CAOKHDBIC BBICKA3LIBAHMSL.

Hanpumep, ecin JaHpl Ba BLICKA3LIBAHMS

A={5>3}, B={h=23},
To BoickazpiBanue C = {5 2 3} ob6paszosano u3 BeickaspiBanuii A u B ¢ nomo-
HILIO COMO3A «HJIH».

[TpuMepaMu C/IOKHBIX BBICKA3BIBAHUEI MOTYT TAKKE CIYKHTL TCOPEMBIL.
Co cTpykTypaMm B BHIAMH TCOPEM BBl MOKCTE O3HAKOMHUTBCH B KypCE reOMeT-
puu 8 xiacca.

PaccMOTpHUM BbICKA3bIBAHHE C={10:5mu 10:2}). Ono cocraBreHO U3
asyx BoickasbiBanuit: A = {10 : 5} u B = {10 : 2} ¢ noMoupo coo3a «u». Boicka-
apiBadne C HA3bLIBAIOT KOHBIOHKIMEH BhIicKasbiBanuii A n B.

OnpepeneHue | —
KoHblOHKLMel (MM NorHYecKMM NpousBefeHHeM) ABYX Bbl-
CcKasbiBaHUl A n B Ha3biBalOT BbiCKa3biBaHWe, KOTopoe
UCTUHHO, €CNU Ka)foe W3 BbicKasblBaHWi A U B WUCTUHHO,
W NOXHO, eC/In XOTHA 6Gbl O4HO U3 HUX NIOMHO.

Konbwonkuuno seickasbisanuilt A u B o6osnavaor tak: A A B (uwralor:
«A u B» win «A konnlonkuua B»).
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B()(inElmELHCb K P&CCMOTPCHH(]M}’ BbIIIC ITPUMCPY, MOMHO CKA34Th, 4YTO
poicKaspiBanue C apagercs BbicKasbiBaHuem A A B.

Taxxe rOBOPAT, YTO BbICKA3bLIBAHHUC C IIOJIYHCHO M3 BbIcKazbiBaHuil A n B
B pC.’!YJ’[LTaTC JIOTHIECKOH oncpanmuH KOHBIOHKIIHH.

l__[()HﬂTHO, YTO MCTHMHHOCTE WM JOKHOCTD BbIcKasbisanna A A B zasucur
OT MCTHHHOCTH WK JOKHOCTH BbICKasbiBauuil A un B. ST)’ JABHCHMOCTD yﬂ.()ﬁH()
NpcacTaBUTL B BUAC 'T"dﬁf[ldu,bl, K()T(}py'ﬂf) HA3LIBAIOT Taﬁ)ll‘ll.[eﬁ HCTHHHOCTH.
TE!.I:{, TaﬁJIHLIH HCTHHHOCTH 1A JTOTUYECKOMH oncpauma KOHBIOHKIIMK MMCET Td-

KO BUJ:

A B AAB
1 1 1
1 0 0
0 1 0
0 0 0

K()HLIUHKU,PIH COOTBETCTBYCT JOTHMYECKOH CBS3KE «H». {)HPC,E[{JJIHM pﬂﬂ.

JPYIHX JOTHYCCKUX ONEPALN, KOTOPBIE COOTBETCTBYIOT Hallle BCETO YIOTPEH-
JIIEMBIM CHOCOOaM 06PA30BAHNS BBICKA3BIBAHNN B OOLIICHHON peun.

¥ onpepenenue .

Aun3bloHKuMeld (MU NOrM4ecKon cyMMON) ABYX BbiCKa3blBa-
HUA A M B Ha3bIBalOT BbiCKa3blBaHWEe, KOTOPOE€ WMCTHHHO,
ecnu xota 6bl OAHO U3 BbiCKa3biBaHUH A unn B UCTUHHO,
M NOXHO, eCc/in OHU 06a NOXHbI.

AnsbioHkuuo BbhicKasbiBanuii A u B obosnavaor tak: A v B (uuraior:

«A naa Br» win «A gusbionkuus B»).

H}’CTb A= {B IMOHCICIBHHUK l'ICpBbIM }"'POK()M B pE!CHI'i(_'aHI/II/I ABJIACTCH (i)lr’i'

3UKA},

B = {B MnmoHeseaIbLHHK HCpBbIM Yp()l:{[}M B paCl’IHC'dHI/II/I ABIACTCH MATEMA-

THKA}.

T()l"}.’[a Av B= {B IMOHCICILHHK MNEPBLIM }’P()K()M B PHCHHC}.{HHH ApageTCH

¢$pusuxa win Maremarnkal.

[Ipusegém TabiHLy HCTHHHOCTH /I U3 DIOHKIIMUI:

A B Av B
1 1 1
1 0 1
0 1 1
0 0 0

Muorue TCOPCMbI HMCIOT TAKYIO .ﬂ(}TH‘{CCIC)’i{) CTPYKTYPY:
€CAH BBINIOJHAKTCH HCK{)T()prC YCI0BHA, o MOAHO COICTIATh HCKDT()prPI

BbLIBO/.
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JIOrHIeCcKyIo CBA3KY «€CIH... TO» YIOTPEOIAIOT U B APYIUX HAYKAX, 4 TaK-
JKE€ B MOBCEAHEBHOM xu3uu. OnpegennM cOOTBETCTBYIONYIO JTOTMYECKYIO OIIe-
pauuio.

| ¥ Onpepenenue
UMnnaukauuen (MM NOrMYECKUM cnejoBaHMeM) AByX BbiCKa-
3biBaHWH A W B Ha3bIBaOT TaKoe BbiCKaszbiBauvwe A = B
(uuTaroT: «ecnu A, 1o B»), KOTOpPOE NOXHO MPHU YCNOBUM, YTO
BbiCKa3biBaHWe A MCTHMHHO, a BbiCKasblBaHue B noxHo,
a BO BCEX OCTa/IbHbIX CNy4asaX OHO MCTUHHO.

B nmmmkanuu A = B BpickaspiBanue A Ha3bIBAIOT YCIOBHEM, d BBICKA-
spiBaHlue B — BBIBOgOM.
ITpuBeaém TabaHIy HCTHHHOCTH /I8 HMILTUKAIHH:

A B A=B
1 1 1
1 0 0
0 1 1
0 0 1

3aMETHM, YTO ICPBBLIC JBC CTPOKH 3TOH TAOIMILI MOTHOCTBIO COOTBET-
CTBYIOT HAIICMY OBITOBOMY HOHUMAHUIO CJOBA «CICAYCT»: €CJIU U3 UCTHHEL CJIe-
JYET MCTHHA, TO 3TO IPABWILHO (IepBas CTPOKA TAGIMILI); €CIM U3 MCTHUHDI
CHEYET JIOKD, TO 3TO HENPABMILHO (BTOpas CTPOKa TabIHIbI).

Tperba u 4eTBEPTAA CTPOKM MOKAZBIBAIOT, YTO HMIUIMKALMA HE HOJHO-
CTBI0 COOTBETCTBYET JIOTHMKE, KOTOPOH MbI HPHJACPKUBACMCH B GBITOBOM Pa3ro-
BOPHOM #3BIKC. Bpsjg 1 B NOBCEIHCBHON JKM3HHU MBI PYKOBOACTBYCMCSH TAKHM:
«@CJIA M3 JDKU CJCAYET NPaBa MM U3 JDKH CIEIYET JOXKb, TO TAKHE BbICKA3DLIBA-
HHUA UCTUHHBI».

Hanpumep, B cuiy onpeaeaeHusa MMILTHKALINY KaKI0€ H3 BbICKA3bIBAHUI

{ecnn 2 x 2 = 5, To Boara snagaer 8 Kacnuiickoe M()p{_‘}

{ecan 2 x 2 =5, o Bonara snagaer B beaoe Mopc}

MCTHHHO.

Bumecre ¢ TeM NOHATE LEIECOOOPAZHOCTE NPHHATOTO ONPEACACHAA HM-
IUTHKAIIHM TOMOTACT TAKOH HpuMep.

ITycTe X — neaoe uucao. YTBEPKACHUE «CCIu X 210, To x ¢ B», He3ycnos-
HO, HCTUHHO BO BCEX CJIy4asX.

Ecm mogcraButh X = 1, TO HOAYIHMM MCTUHHOE BBICKA3BIBAHUE «CCITH
1:10, 101 : B>, WLITIOCTPUPYIOUICE YCTBEPTYIO CTPOKY TaG MBI,
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Mpumep. Cocraspre TabINIy MCTUHHOCTH JUIS BBIPAKCHUS (A~ B)vC.

Pewenune. Mmeem:

A B G AnB (AAB)vC
1 1 1 1 1
1 1 0 1 1
1 0 1 0 1
1 0 0 0 0
0 1 1 0 1
0 1 0 0 0
0 0 1 0 1
0 0 0 0 0

-,

,

&) Onpepgenexue
BbicKkasbiBaHua A n B HasbiBalOT NOrM4ecKH 3aKBUBaNEHTHbI-
MH, €eC/iIH OHH MK o6a HCTHHHbI, H/TH 006a NoMHbl.

Mymyr A = B.

Mupivu cnoBamu: A = B torga u Toabsko torja, ecamn A < B apasercs uc-
THHHBIM BBLICKA3LIBAHMEM. _

IMokaxkem, Hanpumep, uto A = B= Av B juist 106bI1xX BbIcKa3biBaHMil A

n B. Jlns aToro cocraBuMm TabianLy HCTHHHOCTH s Boipakenust A v B u cpas-
HHUM €€ ¢ TaOJHIeH NCTUHHOCTH JUIS UMILInKanun A = B:

A B A=B A AvB
1 1 1 0 1
1 0 0 0 0
0 1 1 1 1
0 0 1 1 1

Cronbuku, cCOOTBETCTBYIOIINE TOrUdecKnM Boipakennsm A = Bu A v B,
COBHAJAIOT. JTO O3HAYACT, UTO ATH BLICKA3LIBAHNA JOTHUYCCKH 3KBUBATICHTHEL
Jlorndeckue onepanuu odaajaoT NeabM pajom csoicTs. Hanpumep,
AvB=Bv A
B sTOM n1€TKO YOEAUTLCS, CPABHUB TAGIUILI UCTUHHOCTH /UL BLIPAKCHUE
AvB u Bv A
TakKe HECTOKHO YCTAHOBUTD, UTO, HATPUMED,
AAB=BAA,
(AAB)YAC=AA(BAC).
CBoICTBA JTOrHYECKUX OMEPALMIT TO3BOISIOT OJHO HCTUHHOEC BBICKA3BIBA-
HHC 3aMCHHUTDL JIPYTHM BBICKA3LIBAHHCM, €MY JIOTHYCCKH 3KBHBAJICHTHBIM. JTO
HO3BOIACT CTPOUTEH OGIIME CXEMbl BEPHBIX JIOTHYCCKUX PACCYKACHHUH, 9TO, COO-
CTBCHHO, 1 COCTABJISAET MPEAMCT MATCMATHYCCKON JTOTHKH.
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OrMmeTaM, YTO MATEMATHYECKAA TOTUKA, KAK npaBuad, HE 3JAHNMMACTCSH BbI-
ACHEHACM MCTHHHOCTH OAHOTO OTAEALHO BAATOTO BHICKASBIBAHMA (Hampumep,
cnpeaenuts, Boajaer an Boara 8 Kacmiickoe mope, — aeno reorpadiun, a He
nAoruku). B To ke Bpems Bonpoc 00 MCTHHHOCTH PA3HOOOPA3HBIX MOMHYECKHX
BRIPAKEHNH 32aHHMAET BAKHOE MECTO B 5T0H Hayke. IlosTomy B maTemarmue-
CKOH JOTHKE 0COOYI0 POJb HTPAKT T€ JOTHYECKNE BLIPAKEHIA, KOTOPbIE BCETAA
ABMHAIOTCA WCTHHHBIME, HE3ABHCHMO OT MCTMHHOCTH BBICKA3BIBAHMI, M3 KOTO-
pbx oHK ofpazoBadbl. Takue TOrAYecKHde BBIPAKEHNA HASLIBAIOT TOXIECTBECH-
HO HCTHHHBIMHA WIH TABTOEOTAIME.

PaccmoTpum Beipakenue A v A ¢ COCTABMM /1At HErO TAGAUIY MCTMHHOCTH:

A A AvA
1 0 1
0 1 1

Tpernii cTonOUK TAGAMIEI TOKA3BIBACT, UTO BoipakeHue A v A ssaserca
TABTOJAOTUCH, KOTOPYIO HA3BIBAIOT 31KOHOM HCKIOYEHHS TPETBETO. JTOT 3a-
KOH COBEPIIEHHO TIOHATEH ¢ TOUKY 3PEHHMSA MOBCEAHCBHOTO OABITA. OH YTBEpPX-
IAET, YTO OAHO U3 ABYX BhICKA3BMBAHMIL, A mwin A, nermuHo.

INoguepkHéM, ¥MTO TABTOLOTHM NOABOAAIOT HAM CTPOMUTH HCTHHHEIE BbE
CKAIBIBAHUS, MODTOMY OHH HANOOI€E UHTEPECHDI AL TOTHKH.

HuTepecHo OTMETHTh, 9TO MATEMATHYECKAA JOTHKA CHITPAAA CYIMECTBEH:
HYI0 POJAb B COBEAHHE KOMIILIOTEPOB.

Hageproe, BhI CABINAJH, 4TO COBPEMEHHbIE KOMIBIITEPhI B CBOCH pabo-
T€ OCHOBBIBAIOTCH HE HA ACCATHYHON CHCTEME CYNMCIEHUA, K KOTOPOH MBI TIPH-
BBIKJAH, 2 HA TAK HAZLIBACMOH ABOMYHON CHCTEME CYHCICHHA, KOFAA KKI0e YHC-
A0 KOAHPYETCA MOCASIOBATEABHOCTRKY HYA€H 1 equHuL . Ynpaenesune paGoToi
KOMITBIOTEPA BBITOAHACTCA € NOMOITBIO KOMAHJ, KOTOPBIE TAKXKE KOAUPYIOTCH
HYAAMH U eJUHHIAME. AOTApaT MaTeMaTHYeCKOH

JOTUKE OKA3ANCA HeoObMaliHo ypobeH, DoToMy Puc. 44
YTO KAKAOE TOTHUECKOE BEICKASBIBAHNE TAKMXKE XA- @
paxTepUsyeTCa HYAEM HIM eAMHMEEH: HCTUHHOMY
BBICKA3BIBAHHI) CTABMM B COOTBETCTBHE €JUHHUITY, M AN
JOKHOMY BbICKASBIBAHUK) — HYJIb.

[ia peannaanuy OOEPALME HAJ BhICKA3GBI- @

BAHHAMHK B II€PBBLIX KOMIBIITEPAX HCOOIL3IOB-
JHCh JACKTPUYCCKUE CXEMBI. HaanMf:p, il b4
ONEePAHE ANIDIOHKITNY B KOHBIOHKITUHA MOXHO
UCHONB3OBATE AMEKTPUYECKUE CXEMBI, nz2o6pa- M & @ @ N
EHHBIE COOTBETCTBEHHO HA pucyHkax 44 u 45

Puc. 45

! Texunyecku PeaM30BAT, TAKOE KOAHPOBAHHE AOBOABHO [TPOCTO. MOJAHHOE HA
IPOBGN HanpsXeHne O3HANACT SHHUIY, A OTCYTCTBHE HANPHKEHNUH — HYlb.
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(B COBPEMEHHBIX KOMIBIOTEPAX BJEKTPHUYECCKUE CXEMbI
3aMEHCHBI TTONYIIPOBOAHHKOBBIMH MUKPOCXEMAMH).

Kakue ke 31€KTPpUYECKHE CXeMbl COOTBETCTBYIOT
JAPYTHUM JIOTHYECKHUM BBIPAKCHUAM, HAIPHMEP HMILTHKA-
tpn? CyniecTBYIOT JIH Takue cxembl Boobme? M ecian cy-
HIECTBYIOT, TO KAK UX HAWHTH?

OkaspiBaeTcd, A HOCTPOCHMS 3ICKTPHUYCCKUX
AHAIOTOB JMIOOBIX (aXKE CAMBIX CJAOKHBIX) JOTHYECKHIX
BBIPAKCHUN MOJKHO OOOITHCEH TOMABKO CXEMAMH L4
JIUIBIOHKLMH, KOHBIOHKIIUN U OTPULAHUA.

B zakmwuenune OTMETHM, UYTO MATCMATHE IMUIIDL

Jleon [Moct namén npocTble 06mMUE yCIOBUA, TO3BONA- 3munb Jleot Moct

HWOIHE J4aTh OTBET HA B(')l'lp()(_'., MOMKHO JH Hp()H:}BOJ’Ib- 1897—1954

HYIO TabJIHIy HCTUMHHOCTH BBIPA3UTL Yepe3 HAGOp 3aJaHHBIX JOTMYCCKHX BbI-
paxkenuil. C »Toil 9ygecHON TEOPEMOU BbI 03HAKOMUTECH, CCAM HPOJOIKUATE

Ifl3}"'~laTb MATCMATHKY B )’HHBL‘pCI/ITCTC.

) YnpaxHeHus ¥

1. KE{KI/IC’ 13 JAHHBIX HPC,EL;"IO}KCHHI./).I ABIAIOTCH BLICKAZLIBAHMAMI:
1) 5>5;
2) x < b

3) uro Goablue, sin 307 win cos45°;
4) ecnn verpipéxyronbuk ABCD — napannenorpamm, to AB = CD;
5) umcno 1 He ABAACTCH HU HPOCTBIM, HH COCTABHBIM;
6) HEBCPHO, 4TO b — AEHCTBUTEIBHOE YHCI0;
7) BCE KOMKHU cepbie?
2. HaHb! 1Ba BLICKA3bLIBAHUS:
A= {5<6}, B={6— npocroe uncio}.
OnpenennTe, HCTHHHBIM WIN JIOKHBIM SABISACTCH BHICKA3bIBAHHC:

1) A A B; 3) A= B; 5) A;
9) A v B: 1) A & B: 6) B.
3. (:()CTaBL’T‘L‘ "l‘:élﬁj'IMU,}’ HUCTHHHOCTH JIJIH JJOTrHYECKOTro Bblpa}KL‘HHﬂ!
1) A = B; 3) (AAB)= C: 5) (A C)= B.
9) (Av B) A C; 4) (A= B) A (Bv C);
4. Hoxkaxunre, aro:
1) A =A; 4) AVv(BAC)=(AvB)A(Av C):
YA A A=A B)WZEAE;
3)AvB=BvA; 6) (A= B)= B = A
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3apanue Ne 6 (lpoBepbTe cebsi» B TECTOBOM popme

1. Haiizure KOpHH KBaJpPaTHOTO TPEXWICHA 5x2 — x — 6.
A) 2; -0.6 b) -2; 0,6 B) 1;-1,2 r-1; 1,2
2. PasnoxuTe HA MHOMKUTEIN KBAIPATHBIA TPEXUIEH % —4dx 4+ 5.
A) (x—1)(x+Db) B) —(x - 1){x+5H)
b) (x+ 1)(x — 5) I —(x+ 1)(x—5)
3. Coxkparure gpobnb M
*+x-6
x+4 xr-4 X +4 x-4
4) x -2 B x-2 B):r+2 L xX+2
4, Pemmre ypaeHenue x* + 7x” — 18 = 0.

A)-3;3 B) —/2; V2 B) -3; —2; v2: 3 ) v2; 3

5. Haiigure xopau ypaBHenus (x° — 4x)* — 2(x% — 4x) — 15 = 0.
A)-1;1;35 B)-1:5 B)1;3 N1;3%5
6. Pemnre ypaBHeHUE X — Jx-12=0.
A) -3 4 b) -2; 2 B) 16 I 9; 16
x? -6 x
7. Pemmre ypasuenue FUET S
A) -2 b) 3 B)-2;3 r)y-3; 2
8. Pemure vpaBsuenue s S B B i
) P X x-2 A2 _9y’
4 . - T 4 o
A)—§.2 b) 3 2 B) 5 )2
9. M3 ogHOro ropoja B JPyroi, pacCTOAHHUC MEXAY KOTOPBIMHU PAaBHO

350 KM, BBIEXAIHM OJHOBPEMEHHO IPY30BON M JIETKOBONH ABTOMOOUIIL.
CkopocTts rpyzoBuka Ha 20 KM /4 MEHBIIE CKOPOCTH JIETKOBOTO ABTO-
MOGHIISE, B PE3YABTATE YETO MPY30BUK NPUOLLA B MYHKT HAZHAYCHUA HA
2 4 MO33KE JCTKOBOTO ABTOMOOIMIIA.

[Tycts ckopocts rpyzoBoro apromobuns pasua X km/4. Kakoe ua
YPaBHEHMIT ABIACTCS MATEMATHYCCKON MOJEALIO CUTYAIlMH, OIMCAH-
HOIL B YCJIOBHH 3aJa<H?

350 850 350 350 _

A) T_:r+2(}: B] _r+20_ X 2
350 350 . 350 350
Bl o = R g
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10.

11.

12.

Karep npomén 30 kM 10 TEYCHHIO PCKH U BePHYJICS 0GpaTHO, 3aTpa-
TUB Ha BeChb nyTh 3 4 10 Mun. CKOPOCTDb TeIeHMA PEKH paBHa 1 Km /4.
ITycTs cOBCTBEHHAsE CKOPOCTL KaTepa cocTaBiseT X km/ 4. Kakoe 13
VPABHCHHIT COOTBETCTBYCT YCJIOBUIO 3ajaUn’

30 30 " 30 30 51
A)X+l+_l‘—l_ﬁ‘1 B) r+l+x_56

30 30 - 30 30 i
B) :t'+l_.r—l_'))’] L) :r+1+3’—1_36

PaGouuii no/mKeH ObUT 32 HEKOTOPOE BPeMs HM3roToBUThL 96 neraneil.
Exeanesno on uarorasansan Ha 2 getanu H0MbIIE, YEM INIAHUPOBAI,
H 32KOHYMI paboTy HA 3 [HA paHbLIE CPOKa.

[Iycte pabounit uaroraBanpai exeaHesHo X aetared. Kakoe us ypas-
HEHUI ABIACTCA MATECMATHYCCKON MOJEILI) CUTYAIMH, ONHCAHHON
B YCJOBHH 3aJa4u?

96 96 3 96 96
A)?_.\'—Q_ﬁ B} X )'—3_2
96 96 96 96
B) 1‘—2_?_3 L) x—3 x_z

JBoce paboumnx, paboras BMCCTE, MOTYT BBIITOTHUTH HEKOTOPOE IIPO-
H3BOACTBCHHOE 3ajaHue 3a 10 4, npuaém nepsblil U3 HUX MOXKET Bbl-
MOJHHUTE 3TO 33J[AHUC CAMOCTOATCABHO Ha 15 1 fpicTpee Broporo.
ITycTs nepBeiil pabounii MOKET BBIITOIHUTE CAMOCTOSTEILHO 3aJaHHE
3a x u. Kakoe u3 ypaBHeHMII SABISETCS MATEMATHUYCCKOH MOJEIBIO
CHUTYAI[MH, OIMHUCAHHOH B YCJIOBUM 3ajauu?

15 15 10 10
&) ?J’m—x_] B) x Z+1B
15 15 10 10
5) > Tz-10 r)? A
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Utoru rnaebl 3

YpaBHeHHe NepsoM cTenelm
YpaBHeHue Buaa ax = b, rge x — nepemeHHas, a n b — He-
KOTOpble Ydcna, npu4ém a = 0, Ha3bIBalOT YypaBHEHHEM Nnep-
BOW CTeneHu.

KeagpaTtHoe ypaBHeHHe
YpaBHeHue Buaa ax® + bx + ¢ =0, rgpe x — nepemeHHasn, a, b,
€ — HEeKOoTopblie Yucna, NpU4Yém a # 0, HasblBalT KBaAPaTHbIM
ypaBHeHHeM.

MpuBegéHHoe KBafpaTHoe YpaBHeHHe

KeappaTtHoe ypaBHeHue, nepBbii Ko3(pPULMEHT KoToporo
paBeH 1, Ha3bIBaOT NPUBEAEHHDIM.

Henonuoe KBajpaTHoe YypaBHeHHe
Ecnu B KBagpaTHOM ypaBHeHMH ax’ + bx + ¢ = 0 XxoTa Gbl O4UH
U3 KoapPuuneHTOB b nnu c paBeH Hynio, TO TaKoe ypaBHeHue
Ha3bIBAIOT HEMNOJIHbIM KBapaTHbIM ypaBHEHHUEM.

PelwieHue HENoNHOro KBaapaTHOro ypaBHEeHUs

1
Ko;;;d;:g:ﬁ:m Henonxoe ksagpatHoe | Hoptin
ax’+bx+c=0 ypasHeHue
b =c=0 ax2 =0 x=0
. b
b#0,¢=0 ax?+bx=0 x1=0sffg=—;
b=0, —54:0 axl+c=0 KopHeit HeT
b=0,-£50 ax’+c=0 x, = 0-%, x, =-J-%
a L a' " * a

AMCKPHMMHANT KBAAPaTHOr0 YypaBHEeHMA
Ona ypaBHeHua Buga ax? + bx + ¢ = 0, rge a # 0, ero gUCKpu-
MUHaHT DD — aTo 3HayeHue BbipaxeHua b? — 4ac.
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Pewenune KBappaTHOro ypaBHeHMA
Ecnu D < 0, To KBagpaTHoe ypaBHeHUE KOPHEA He UMeeT.
Ecnu D = 0, To KBagpaTtHoe ypaBHEHUE MMeeT O4HH KOpeHb

__b
- 2a’
Echu D > 0, To KBagpaTHOe ypaBHeHUe UMeeT ABa KOpPHA X,
.. _-b-D _-b+JD
Mx,: x = 5% y Xy = o

Teopema Buera
Ecnu x, u X, — KOPHMW KBapaTHOro ypaBHeHUsA ax’+bx+c=

=0,10 &, + 1, = k. XX s
! 1 2 a" 172 a'

Teopema, o6paTHan Teopeme Buera 5
c
Ecnu uncna o M 3 TakoBbl, 4To 0t + B = —— M off = pRALILL
a

Yyucna ABNAIOTCA KOPHAMM KBagpaTHOro ypaBHeHMa ax’® +
+bx+c=0.

KBagpaTHbiH TpEex4neH
MHorouneH Buga ax’> + bx + ¢, rae x — nepemeHHas, a, b
M Cc — HeKoTopble Yucna, npu4émMm a # 0, Ha3biBalT KBajgpar-
HbIM TPEXYNEHOM.

PaznoeHue Ha MHOMMTENM KBaAPAaTHOro Tpéaneua

C NONOoOMMTENbHBIM JMCKDHMMMHAaHTOM
Ecnu AMCKPUMMHAHT KBaApaTHOro TpéxuneHa ax? + bx + ¢ no-
NOXUTENbHbIN, TO JAaHHbIA TPEXUNEH MOXHO Pa3NOXKUTL Ha K-
HelHble MHOXUTeNU: ax” + bx + ¢ = a(x — x)(x - x,), rae x,
M X, — KOPHM KBaApaTHOro TpéxuneHa.

EvKBagpaTHOoe YpaBHeHHe
YpaBHeHue Buaa ax' + bx? + ¢ =0, rae x — nepemeHHan, a, b
W c — HeKoTopbie Yucna, npu4yém a = 0, Ha3biBalOT GMKBa-
paTHbIM YpaBHEHHUEM.
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YnpaXHeHUAa ANa NOBTOPEHUA Kypca anredpbl 8 Khacca

839.

Hajinure sHavenne BRIPAKEHUA:

3m - n B . @ -2a _
1) m+2n,ecnnm——4,n—3, 2) 4a+2,ccnna— 0,8,
ITpy kaKMX 3HAYEHHAX HEpemeHHoffl MMEET CMBICT BHIPAKCHUE:
. 3 X .
1) 75— 11; e T e
8+ =
x
g 5 5
gy 7. . 1 .
2) = N 2
-2
x
5 x-2 1
Hn — 8y — = 18
) 2- y ) lxl+7 ) (x -8)(x-4)
m-3 4 X+ 8
4 _ 14 ?
) =7 7 9 x¥ 9y’ ) (x +8)(x -3)
3 +t 3
2ri 10y —2
) 0) lxl-5"
Coxpa"m're ApOGhb:
8a’c? 60a*heldd
1) =~ - Ve Ut e,
) 4%’ 3) 18a*b%c0d°
Mmn? 42:8y°
bm"n 14x Yy

IIpeacraspTe vacTHOE B BUAE APOOU M COKPATATE OONYIEHHYI) APodh:

1) 4mn’p : (28m*np®);

2) =30y« (36xy™);
Coxparure apobn:
1) 3x -6y x* -9
ax x4+ 6x+9°
%a +9h b7 4 b
2) 4a + 125’ ) R
a? - 49 a® + 64
3) %a +921° 7 %a +12°
12x% - 4x xh -5y + 5b - xy
4y = — == 8 ;
) 2 - 6x ) x?-25

Hajinure sHauenne BRIpameEHUA:

LIS B

y B
xiy

o158

, ecnu = —0,2, y = 0,5;

3) —6%az® : (—72xy7).

Tm? T+ 7
14m® + 14

N

1 a +be -b 1+ ac
o) Lrbeob v,
ab+c® +ac-b

20mn? — 20m*n + 5m’®

11) . :
10mn - bm*
19y X2 i+ z- y

B ryz-xz-y



847.

850.

44% - 36

L

2) —5———— eoma=1
5a° — 30a + 45
{30 + 3bY 1 1
bt idad S a=—, b=-=;
3) 37 gy M A= &
20x? - 140xy + 245y~
4 Ty =05
) 4x - 14y ,ecmn 2x — Ty =—0,5
Coxparure apobs (1 — HATYPAIBHOE HMMCAO):
) 100" 3 R y -9
gin+d  pin+l’ } a.gn * gn+2 L gn’
2+l | ma+l n
27T 4y 8 .
G- 28" 32n+2 _2n+§!
Jlast KAKAOTO 3HAYEHHSt ( PELINTe YPABHCHUE!
D(a+Dx=7, N{a+3xr=a’+6a+9
2) (@ + 6)x = a + b; 4) (@ - dxr=a— 2.
IIpeacTaBrTe B BuOe ApOoGH BLIPANKECHEE:
g _ 2
1)7_a+ﬂ; 4) x+y_£; 7)651 4a o +a.
22 22 9p  9p 154 154
8x b5x a a-b X-y x+y
2 - By = — ; 8 + ;
) 3y 3y ) 8 8 ) 8 8
3) 7x-2y+3x+7y; 6) 7p-17+7—2p; 9) 10x—6_4x+ll_
15p 15p 5k 5k x x
anOCTHTe BBIPAKEHME!
—_ 132 _ay?
1y 14 gy Ba-1"  (a-37
¥ 4 y* da-4 4 -4a
-3 - 2 _ -
2) ¥ gj_?y 23; 6) X 3;;_ X 42;
-y -y (2 -x) {x -2
3) 9p+5_10p—12+9p—1; 7) 7 b :
3p+6 3p+6  3p+b a-2 2-a
4) 7x+5+5:r+11: 8) 6a__ _4a
5-x x-3 5-a a-5
BeINOAHUTE ACITICTBUA:
n -3 3} g =l
y' 24xy 18xy
7 .5 562 —8b+1 2b-1
— +>; 4 - .
2) ab b’ ) i &b
Bomonunure geiicTeuA:
1) 2a-1  Ba+2 ) r+2 4-x %}m+1_m+2_
a-4 2a-4) 3x+9  Bx+15’ T m-3% m+3
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851.

852.

853.

854.

855.

856.

857.

858.
859,

4):(_23;_3/_ 7)3_.{3—1

x+y Yy -xt x-y’ Sa-3% 2a° -4a+2’
sm® - 3mn
5) - . 8) 2- —m;
) 3m-2n 9w’ - 12m + 4n® ) m—2
6) a+3 a-2 +a+2_ 9 x+1 8  2x-1
-2 ba-10 ha ’ ¥* -6x+9 x*-9 22 46x+9
JoramuTe TOXRAECTRBO!
1 1 1

b-ok-a @-biec-b @-ob-a

Janumure Apots B BHAE CYMMBL HEOTO BRIPAXKECHHA H APOOH:
a-7. a*+2a-92 x* +3x -2

D= D e B — s

X
HaeectHo, uro = = 4. Halfigure 3navenue BRIpAKeHNS:
Y

X+ Sx+4y

2) p

Haﬁ,[[HTE BCE HATYPANBHLIE 3HAYCHLA F, IPH KOTOPHX ABIAETCA HATY-
pEUIthIM YHCTOM JHAYEHIHE Bblpa}KEHHHZ

1)

1272 - 5n + 3% n® —6n? + 54 10 - 4n 12 - 3n
) Bromad g ttmaB g 0oy .
7 7 n n
BripasuTe nepeMeHHYIO X Yepes APYTHe OCpeMEHHBIE, CCIH:
1,1 a, x b
1) x+2=1; —+==b 3y T+ =2,
) b 2) x a ) b 4 a
JOKBKUTE TOKIECTRO:
1 2 1 144
1 + 7+ = — ;
) a? +120+ %6 3B-a* a*-12a+ 36  (a? - 36Y
at He o2
+ =
2) {a-b)a —.:) b-adb-cy (c-adc-b)
YOpocTUTE BLIPLKEHHE:
1 . 1 N 1 n 1 .
ala+3y (a+3u+6) {a+6la+® {(a+N{a+12)
JlokaskuTe, uTo ecau atbec :a—b+c‘ Tobh=0wmc=0.
a+b-¢ a-b-¢
BrImosHATE YMHOMKEHIE:
9x ¥ 16a* 9b2 24t
1y —=. 2 3 s 3] - 34u;
) Y "94x ) 214% 104* Y o
m’n’ ( -5t ] oo 3nP 4x°y* 21?254y
d == 4) 26m? - ; 6 ' _ .
25t \ mn? ) 18m* ) a'h  10y°¢*  3xth

1T



8bU.

861.

862.

863.

864.

865.
866.

867.

Brimoauute YMHOKEHNEC!
2xy - y* 36 g m'-64 mt-81

]. s 5 v ]
) 9 yt m* = on? m® 4+ 8m
2) a® - T7ab a*h +2ab? 4) 2% —16x +32  «%+8
a? +2ab a* -74%h’ Sx? —6x+12 4x? -4
IIpeacraBpTe BRIpAKEHHE B BUAE APOGH:
5 2 9.5\
(4 3 (100 ),
xt 3atbh’
ipa 32 g\
o) ol )
3m® /’ 252" 4a2h® )}’

Bemmoauute aeneHue:

22 -10x+25 x-5 x% —16y2 2% + Bay + 164°

) 22100 T x-10° 5) 2527 - 447 2527 + 200y + 4%
2) a2-1:a‘3+2a+1_ 6) nﬂ—Sn: nt -2
a-8 a-8 49n% -1 4927 - 14n+1’
3) ab + b? : ab + a® ) mi? — pld : 5m® + 5{?:‘*?:5 + 5nlt
8b 22 2!l - gnlt 3m> + 6n’ '
2c - 5a2 - 20ab _ 30(a - 4b)°
Y (2 -3 8) 3a? + B2 T 94t - bt

Honaraﬂ JAAHBBIE ,u,poﬁn HECOKPATUMBIMHY, 3aMEHHTE X U }f TAKUMH OJHO-
YIICHAMI, YTODH DOAYYIIOCE TOERICCTBO!
n_* ¥ _ 6ade? gemn® y  2ln

°5 4 b 2) ¥ 355 smpd’

1 4 1
Hano: 3x — Pl 8. Haiture anauenue Bupaxenns 9x% + —.
x

Y 1 - 1
Jano: 4x% + —5 = 6. Hafijure 3Hauenne BoIpakeHa 2X — —.
& X

¥YnpocTuTe BHIpAKeHHE:

P
el yﬁﬂ rae B u 1 — nenpre yucaa;
ak+5 N bk+3 ak+3 _bk+2
2 e : T rae £ — nenoe uucno;
3) (" + 8y") ~1axty” 2 - 9y TAe 1 — LEI0e MUCI0
XM 27y Tt =37y 12x7yn A u |
¥YnpocTuTe BEIpAKEHHE:
a+4 a-43 16-a 4x 14x - 50
1 — . ; X - : ;
)[a—zl a+4) 324> 2) [7 x—:%] 3x -9
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¢ a+i 32
-2 8_-4g Ta+d’

3)

9¢ 7 L9 —-65  Be+64
4) + = - '3 -= :
c-8 ¢ -lbc+64) ¢ -64 -8

6)[512 3 at )[ a J
T la+db aArab+ ) \a-b &2-2)

@ 2
5)[ b 36+b b ]_ﬁb+b_

b+6 26-4 b-6) (6-52

2r ., 1-x 2 2?2 -9x+1 x-1
N = I3 + ' : .

x+l xt-x+1 x-1 4 x+1

868. JloxaKiTe, MTO IPH BCEX JOOYCTHMBIX 3HAYCHUAX (@ 3HAUCHHE BRIPANKCHI
[ 1 6 .9 J 422-3" 22
{@a-37¢ 9-a* (@+%%) (@ -Ne®-27) 9-a°
HEe 33BUCUT OT 3HAYEHUA .
869. YnpocTure BohIpameHMe:

25
1) —@+10. 9} 1- 1
%-a | [ —
t 1- 1
a+1
870. Penure ypasueHue:
2x +6 2x -9 3x
1) =~ =9, : + =2
) xX+3 % )2x+5 3xr -2 2
22 -16 5x2+8 2x-1 3Bx-1
= —r 4 ol —_ .
2) x+4 8 )x2-16 x+4 4-x
871. [Ina xamA0FO 3HAMECHMA d PEOIHTE YPABHEHME:
1 xX+2 — 0 X-4a_ 0
) xX+a % 2) x-1
872. HaiiauTe 3HAYEHHE BBRIPAKEHIA:
-3 2
_ _ 1 2
1) 29 4+ 47 3 [_ .(_ :
) Y3 3
AN 0
2) [E) +(-1,8) -57% 4y 273 — 671 4 375

873. IlpeoGpaayiiTe BeIpakeHHe TaK, YTOOLBI OHO HE CORCPHIKAIC CTeneHel
€ OTPHIATEABHLIMHU U HY/JIEBBIMI [TOKA3ATEJLIMEL

—-12 0 =15 yy—7 oy—2
LOOI"m™ ' p
1) 2) 93 4-11p16,-22

3278y
T7ab 3¢t
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874, llpencraspre Bppakennt B BHAC CTEnCHu ¢ OCHOBAHMEM & BAH NPOH3I-

BEJEHM A CTEIICHEH C paaﬂmmu OCHOBAHIIAMM:

1) a’l. am; 9) (a—lﬁ)—ﬂ;
N at a 10) (@®*: (@®)?: (a7,
3)al’.at.a 11) (m-ntp?y %,
4) a?: a¥ 12) (a6 )7%
5) al?: a*: 13) (2Py ) . (295

-3
6)a’:all 14) (%) :

Na?:all. ay

8) (@)

(5

at Y
)

875. Hafimure 3HAYCHME BBRIPAKCHUA:
1) 11725 . 112, 3) 4716 4712, 5) {14710 . (1476)-8;
17 a-14 15 14 2 372357
31, 314 4) 10715 . 1074 . 10°% _—
2 } 10 0 0 6) TR ==t
876. HaiiauTe 3HAYEHNE BBIPAKEHNIA i+ e
- 15% .5
1) 253 . B 10710 -1 =3 L (0.001573- .
) 2575 . 5%, 3) 000% - (0001 5) 5
_ _ 27712 .65 (0,125)% . 1677
4-3 . 394, 4 27 - : i
2) 6 2 T 877 % 322
877. Ympocrture Bpr'&)KEHHE:
1) 3 x“‘y 5 x“y“' 7Y (-Ba3Hc 2 . (0,1a%bh7 )3,
2) O,Za”b“’ . haHp, 8) 0. 1m Pt . (0.01m%n) 2
-5
$) ~0.3a19%7 - 5a*b-s; 9 —6La7h -[ga—ﬂbﬂj :
-3
4) 0,36a2b%* . [—2%]&45‘46‘5; 10) —(4aH%)2 -[—%a‘*b‘aj ;
. 18¢71% 1141
T ey 58 11 ) .
5) 2x ( Sx—y } ¥ } 336_14 76“_17 1
3y
6) (@26%y3 . (—2a'h™); 12) (2;_2 ] A(27x 2yt )2.
878. YnpocTure BhlpaxKeHHe: . pos . o
- - 5 gye. a =3 a4+ 867"
1) (a 5 - 1}({1 8 + 1) - (a 5 — 2)22 3) a_ﬁ _2“—35—6 - b_12 - a_ﬁ _ b_12 '
yZ-x? mt 4+t migt 4l
) iy 4 — 2



5) E I =t 2yt
* x—ﬂ -2 -2 '

x 2oy -y x
x0-4 1 xPi2
x? rF+2 7
) [ 4c ¢ )_4c‘6+3+ 2¢0
Pl o e L I A I I oL
879. BomoanuTe ACHCTBUA WM PE3YALTAT IPEACTABLTE B CTAHJAPTHOM BHJE!
11,510+ 1.8. 105 3} 5,6 -10°—3,2.10%
21,6102 28107 4y 4,8. 103 +6 . 10
880. CokpaTture gpobE (H — IEI0e YHCTO):
n—1 aﬁ + ﬂll 5}?+2 _ 5:‘!—2
2 892”—'3; 8 i ra’ B Ty
7+l gn-l ad+afrat 277 +1
147’ 5) A rad+a 8) on 41’
22?!—1 _3n+l ﬁfH-Q - " .
127 6 35

881. Pyuxuus sagana bopmynof y = —%. Haiianre:

1) anagenue dyHxHUM, ecaM 3HAYEHHE apryMeHTa pasro: —4; 8; 1,2;
2) sHAYEHHE APIYMEHTA, NPH KOTOPOM 3HadeHue (QYHKUUE paBHO: 24;
—18; 60.

882. Ilocrpoiite rpadmx pynximm y = 6 . Honwpaysace rpatpuxon, Habigure:
x

1) apagenne ¢yrxuum, ecan 3paueHue aprymenTa passo: 2; —1,5; 4;

2) aHadeHMEe APryMEeHTA, IPH KOTOPOM 3HadeHHe yHKOuM paBHO: —2; 3;
—4.5;

3) amagenua apryMeHTa, IpU KOTOPBIX (PYHKIGT OPUHAMACT OTPIHLATEb-

HbIE 3HAYCHMSA,
883. Ilocrpoiite rpadmk dyHriu y = %
., o o 4
884. IlocTpoiiTe B oaHOM CHCTEME KOOPAMHAT rpaduxu (PyHKOUE y = —
x
MY =X — 3 ¥ YKAKHTE KOOPAMHATHI TOYEK HX NEPECCICHAA.

885. Haiigute 3paueHHe 2, €CIH U3BECTHO, UTO rpadpuk QyHKIMM Y = P npo-
x

xoauT depea Touky: 1} A (—3;2); 2} B (—%; 3); C (-0,4;1,6).
886. Ilocrpoitre rpaduk pyHxnL:
3x -1, ecnu x < 2,

12
= < —
1) god o oomISS 9) y= %,em?éx{&

1—x, ecn x > -5
’ ’ x—38% ecom x = 5.

b2 B



B8/

888.

889,

890.

891.

892.

893.

- loerponre rpadmui Qyarimm:

4x +19 32 - 2x2
1 = : = ;
)y 22 4327 2y x? - 16x
Haiinmure sHadeHHEe BRIPAKEHIA:
eon _ L faa. fn o 6 :
1) 0,462 1 144 4) 125 + 325 0,04.,/16000;

2) V64 - /0,25 + V2* + 9; 5) é\fﬁ?ﬁ - %\}289.
3) 30,25 — 7% + 247;

Haiimure sHavenne BBIpAKEHINA:

1 (v3) - J1.69: 4) 1089 —[éJQTﬁT;
R " 2
9 (sy15) —(15v3)" 5) %J39,69 ~ 559,29 +(—éﬁ) ;

2 2
3) 50-[—%\/?} —i-(sﬁﬁ 6) %-Jl'?? T +(2J§) — 0,34900.

Pemure ypapnenme:

) Jxr=2 5} VX +5=0; 9) Jix—4 =2

¢ _ 1 1 —q 28 _ .

2) Vx =4 6) 7V +5=0; 10) = =7,

%) V¥ —3=0: 7 Tx —4=0; 1) 2 3
x+4

) HWr-7=0 8) V7xr—4 =0; 12) 4 +3+x =5,

Haiipure anauenue kopua:

1) +9-100; 4) J0.64-0.25-121; ) %%

9) J0.49-16: B) (2, 8) 1/3;—2.4%.

196
8) J676-0,04; 6) ,,18%;
HaitanTe sHadeHHe KOPHA:

1) J75.234; 2} /2800, 3} J1,6-12,1; 4} /2890-2,5.

Haiinure sHadeHHE BRIPAKCHIIA:

1) JIOR -3 3) 160 J250: 5) Y288

i
2) 52 V13; 4) 0.4 - J5,0: 6) ;/325_

e



899.

800.

901.

902.

803.

904.

905.

906.

Brimecure MuomuTe s M3-n0 3HAKA KOPHA!

1) W,emua?ﬂ; 4} m,emumcﬂ;
2) \/15? ecm b < b} W ecan x > {;
3) W,ecmiyato; 6) V7004752 | ecom b < 0.

BHQCHTC MHOMHTEAb IO, 3HAK l(()pl—lﬂ:

1) 3J10; %) 0,3V3; 5) %@; 7y ~0,5V30;
2) 9J18; 4) ¢ 175; SN 8) 4/a.
BHCCHTC MH{OZKHTEND IO 3HAK KOPHH:

1) a5; 9) bJ-b; 3) xv/x%; 4) nfm, ecru n < 0.
CpasHuTe urmena:

) 56 u 6J5; 3) 0, 3‘/7 J0.3;

9) JB5 u 3V6; 4) %,/1% H —Ja—.

YnpocTuTe BEIPAKCHHE:

1) 64a + Jda — J121a;
2) V45 + /20 — \/320;
3) 6+/125a — 2+/80a + 3180a.

BrmosHuTe YMHOMKEHRE!

) (V80 —/45) J5; 5y (V19 —V13)(J19 + V13 };
9) (26 + VB4 — /96 ) V6; 6) (4vm +9¥n ) (4dm — 94n);
3) (12— 10) (3 +V10); 7 (Bx + JlT)g;

4) (245 +V7) (247 - VB ); 8) (3411 2410
Coxparure gpobh: = 5
12 -19 m+ 8Jm a - 6~Jab +9b
].) I,,!_J_; 3) = 64 ; 5) W,ECHUQ>O,b>O;
Jr-6 29 - Af29 11-/38
2 s Y Jog % Jaz -3
QOcBoboaurech or MPPANHOHATEHOCTH B 3HAMEHATENE ,qpoﬁn:
a’ 2 n+9 6 )
R S T e S T T
o 7 . 6 3 18
Vo Y E Yo Vim-dm



9u7s.

908.

909.

910.

o11.

912,

913.
a9l14.

915.

916.

917.

QOecpobOguTECHE OT HPPAHOHAIEHOCTH B AHAMeHATEAE ,qp()ﬁn:

1 1. 2} ;
6 #2417 V10 +5 -3

Haiinure sHaueHHe BRIpOKEHUA:
5 ]
1)

4- 3J§ PPN N

J4+J_5 +1 \/4+J_5-1
3) (V5296 + 51295 ) .

YOpocTuTe BHIPAKeHHE:

Vi3 %9 G- V) B
YNPOCTUTE BHIPAKEHHE:

1) V(Wx +5) - 20¥x + Wz — 1) +16V;

2) \/a+2v‘a+3 +4 +\/a—2v‘a+3+4.

YOpocTUTe BhIpAsKeHUE:
1 1 1

1
Jbrv2 Bavs LavE T (b0 +aT

Horamure, aro:

V2+V3 y2+y2+ 43 -J2+\}2+\j2+\/§ -J?—\,'2+\f2+\/§ =1

Pacnionoxure B mopsake BoapacTanms yuena: 13; V165; 12,7 +171; 13,4,

IMocrpoiiTe B 0HON cHCTEME KOOPAMHAT rpadukd (yHKUMGA ¥ = Jx
H iy =X — 0 n onpejenuTe KOOPAMHATBL TOYKH X IIEPECCICHN.

Meskay KaKMMH ABYMA NOCACAOBATEABHBIMH [ETbIMH YHCIAMA HAXOAUTCH
Ha KOOPAMHATHOH npaMoi uucao: 1) J67; 2) 103, 3) —/b1,25?

Kaxue neanie 9uciaa pacnoacoKeHb HA KOOPAHMHATHOM IPSMOA MEMKTY
YKMCIAMM:

D6u 67  2) V14 u 52 3) B3 u-49  4) 31 u2, 7

—g, ecan x < (),
X

Hana dyuxus flx) =13 ecn 0 < x € 4,
\E, ecan X > 4.

1) Haitgure £(=0,5), £(0), £(4), £(9).

2) Mocrpoiite rpacpm{ AAHHON GyHKIMH.



918. Pempre ypaBHeHHE:

919,

920.

921.

922

923,

924,

925.

926.

927.

928.

1) x%—d4x - 32=10; 5 a2 +6x — 15 =0,
2) x? — 100+ 21 = ¢ 6)3x2 —x—-BH=10
3) 6ax® — b+ 1=0; 7} 4x? + 28x + 49 = (;
4) B+ 2x -3 =0; 8) a’ — 16x+ 71 =10.

Pemute ypaBHeHHE:

1) (x—4)x+2) — 2(3x + 1H{x — 3} =x(x + 27);

2) (4r—3)2+ Bxr—D(3x+1)=9;

3) (r+4)2+x—13)— (x+ THx2+ 2r—B) =x + 1,
22 -9 x+1 _ x-41

4) 5 2 4 7
5) 2 +Bx x+8 2% -2
3 2 8
Jas KAKAOTro 3HAMEHH 4 PEIIMTE YPABHEHME!
)22+ (ba— Nx+4da*—a=10; 3} @*x? — 10ax + 16 = 0.

N x?— (2a+3x+6a=10

Pemnre ypasnenme:

1) jx? — 20— 6| =6 3) x|x| + 22— 15 =0;
2) x% - 6|x| — 16 = 0; 4) [|2®-6x—4|-3] =1.
Pemurte ypaBHeHHE:

9 _ ¢ 2 2 4
1) x bx+x_2_x_2 8;

9 (Va —5)(1522 —7x -2) = 0;

3) (a2 + 62)(/x — 4)(x? — Bx — 48) = 0.

Pemure ypasHeHme:

1) val+8r—4+x2 +6x+8 =0,

Na?—dr+4+ |22 -3x+2|=0;

3) V25— 2% + (a%+ Bx—20] =0.

He Boranciaas AHCKPUMMHAHT, HafauTe, OIpH KAKOM 3HAYCHHY (2 YPABHEHHE:
1) a2+ 22x +a=0; Nal—ar+ 8l =0

HMEET CAHHCTBEHHbIN KopeHb. HaliguTe 3TOT KOPEHD.

IMpu xaxom sHavenun b kopuamu ypasHeHun x° + by — 23 = () apasioTes
NPOTUBMIOIOMKHBIE gucaa? Hafigure atu KOpPHHU.

Yucno —% ABARETCA KOPHEM YPABHeHUd 12x% — bx + 5 = 0. Hafiaure 3Ha-

uenne b u BTOpOLl KOPEHD YPABHEHHSE.

Hneno 0,2 aeaserca KOpHEM ypaBHEHEHA 8x7 — 3,2x + £ = (0. Hafigure 3ua-
uenne £ 1 BTOPOil KOPeHb yPABHEHUA.

Kopuu x, u x, ypasHeHus x2 — bx + 20 = () yIOBAETBOPAIOT YCIOBHIO
x, = bx,. Haligure anavenne b u KOpHH ypaBHeHHA.



830.

931.

932,

933.

934.

935.

936.

937.

938.

CoctasbTe KBAAPATHOE VPABHEHHE, KOPHKH KOTOPOrO Ha 1 menbme cooT-
BETCTBYIOIUX KOpHel ypasaenus x> — 3x — 5 = 0.
Pemure ypasnenme:

x? - T7x 8 63 2 _7
1) r+1  x+1' 5) ¥4y xQ—Sx_x’
32 +4x % -4x . 2x 3 4x -2
< — . + — .
2) 2 -9 2 -9’ 6) x-2 x+4 (x+4¥x-2¥
%) 4-x :21'—2; ,7) ‘l 2 - X +4 :
4x-8% T-x 2 e2x x?-4 5x(2-x)
) 1 _L:l. ) 2 _ 1 - 3
x+1 x-6 12’ ¥o2r+1 21 a1l
Pemure ypasrense:
x-1, x+5 10, x? 4x o
D e s ) (Bx -1 3x-1 5=0;
¥ _
2) x 3x+6+ . 2x -3 4) - 24 - 15 _
x X -3x+6 xA*+2x -8 x +2x-3
2 —2ax + %
HpH KAKUX SHAUYECBHIX 4 YIJEBHCHPIE xi_? = 0 HMEEeT EqUHCTBEH-

HBIH KOPeHb?

Bepro nu yreepxkaeHue (oTBeT oGocHYITE):!

1) ecau uncao M ABAACTCA KOPHEM KBAAPATHOTO ypaBHeHus ax” + bx +
+ € = (), TO YMCI0 —7 ABAAETCH KOPHEM YPABHCHNS ax* —bx+c=0:

2) ecan YHCAO M ABAAETCA KOPHEM KBaAPATHOTIO YPABHCHHA ax® + bx +

1
+c=10, rne ¢ # (), To YMCAG — ABIAETCH KOPHEM YPABHEHHA e+ bx+a=0Qr
m

Haiigire Boe njeqble aHaueHus b, OpH KOTOPBEX HMEET LEAblE KOPHH Ypas-
HEHHE!

Dx?+bx—6=0; 2) x% + by + 21 = 0.

HaBecTHO, 4TO X, M X, — KOpHH ypaBHeHus x° — (22 — B)x + a® — 7 = 0.
HPH KAKOM 3HAYCHHH & BBIMIOJAHAETCH PBBQHCTBU le + ng = xlxz?
Tpu KAKOM 3HAYCHUH & OPONR3BEACHNE KOPHEN ypaBHenus X7 + (a + 9)x +
+ a* + 2a = 0 pasno 152

ABToGyc pomxen G6e1n npoexarts 255 kM. [poexas %

ca Ha 1 9, a 3aTeM NPOAVIKILT ABIDKEHUE €O CKOPOCTRIO HA 5 KM /4 MEHb-
e HavaneHoi Halfiaure HAYanbHYIO €KOPOCTE aBTOBYCA, €CAM B IYHKT Ha-
3HAYEHHA OH NpUGHLT wepea 9 4 nocae BbIE3gA.

B cautke cruapa mean o maHka cogepxutea 20 kr ympaka. K atomy caut-
Ky sobaBman 3 xr meau u 4 kxr unsaka. [IponenTHOe cogepxkanne Meau
B NOAYYEHHOM CIUTaBe HA D % Goabize, 94eM B HCXOAHOM. CKOMBKO KHIO-
IPAMMOB MeAM CORCPIKAA HCXOAHBIHN CILIAB?

ITyTH, OH OCTAHOBHT-
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CBeneHua U3 Kypca anreépsbl /7 knacca

Llenble Bbipa)XeHus

1. BuipaMeHHA ¢ nepemMeHHbIMHU. Llenbie payHoHanbHbIe BbipaXeHus.
YMcnoBoe 3HavYeHHe BhipaXeHHA

v’ BbIpaxkeHHe, COCTABICHHOE M3 [IEPEMEHHBIX, YHCE, CTeleHed, 3HaKoB apudme-
THYECKHX AeHCTBUI M cKODOK, HA3BIBAKT BBIPAKEHUEM € IIEPEMEHHBIMH (M1n
C u(:per:HHoi-i, €CJIM OHA OJHA).

v Ecin BMecTo nepeMeHHbIX (IepeMEHHOI) MOACTABUTE B BbIPAKEHME HUX 3HAUE-
HUSL, TO HOJYYUM YHCIOBOE BhIPAKEHUE, 3HAUEHNE KOTOPOro HA3LIBAIOT 3HAYCHU-
€M BhIPAKEHUS € IePEMEHHBIMU HPU JAHHBIX 3HAUYEHHIX IePEMEHHbIX.

" YHCIOBBIE BBIPAKEHHSI M BBIPAUKEHHs ¢ MEPEMEHHBIMM HA3bIBAIOT airedpaude-
CKHUMH BbIPAKEHUAMMH.

Bripaskenus ¢ nepeMeHHbIMH, HE COAEPKAIIME JIe/ICHU] HA BhIPAKEHUS C nepe-
MEHHBIMU, HA3BIBAIOT LEALIMM BhIPAKEHUSIMIIL,

2. TomaecTBEHHO paBHbie BhipaXenua. ToxpaecTea
'\/ Bblpa}[{f_‘}{lfl}[, C(}O’l‘BG'l‘CTB)"H}LLI,}lC 3HAYCHIMSA KUTOPIJL‘( p'dBHbI ]IPH _1'1106]:»[)( 3HAYCHH-
SIX BXOJAMIIMX B HHUX I'[Ep(:‘l\«iCHH[)I}(, HA3IBIBAKYT 'I’(']}I{,,I‘.I‘G:C'I‘BCHH(} p}lBHb] M.
V/ PE[B(‘.‘HC'I‘BO, BEPHOE ll[’JH J[K)()l’:l}( SHAYUCHMAX BXO/SIIIMY B HETrO lI(‘.‘pt‘Mt‘HHle, HA3bl-
BAT TOAIECTBOM.
"/ SEMCHY OJIHOI'O BblpEL}l{CHM}l ,Llp}«"l‘ldM, TOXRIECTBEHHO pElBHh]M (:',M}". Ha3bIBAKOT TOMK-
JAECTBEHHBIM IIPS(JGPRS(]B&HHEM.
VI ,H‘[)K‘diiaTb TOMXICCTBO — 3HAYMHUT A()Kal3a1‘b, T ,LT,Z{HH(}C ]JE'IB("_'HCTB(] SIBJISICTCS TOMIEe-
CTBOM.
‘/ ﬂJl}l JOKA3ATENBOTBA TOXIACCTB HCIIUJIBS}"K)T CJIC,’J,}’IO].!IHE [lp}iéMb] (M(‘.‘,’T(lﬂbl)l
. TONIECCTBEHHO upe{}ﬁpa:;)-'m'r ('J,H,[-IY H3 HE{C’I‘(‘.‘ﬁ JAdHHOT'O ].}RB[‘.‘HC’]‘BLI, I](Ul}"‘-{&}{ ,?J,p}"
[‘}’I;O HAaCTh,
. TOARIECTBEHHO I[]J(‘_'f)()pﬂS}"K)T KE{M}’K} H3 ‘{i:lC'I'ﬂﬁ JAdHHOI'O pﬂBl‘.‘HCTBE{. ll()Jl}"LlB_H
OPLI,H() M TO Ke Bblplﬂi{eHHC;
- INOKA3bIBAIOT, 4TO pa:mm_"rb J'[&B{}ﬁ H lipﬁB(}ﬁ LIE{C'I'CI‘“II HAHHOI'O IJRBCHC']‘BEI TOM e
CTBEHHO pauua H}"JII{}.
‘/ q'l‘{)()hl JOKA3dTh, 4UTO p}]B(‘.‘l—lC’I‘BU HE SABISeTCs TOMXRJIECTBOM, 10CTATOYHO Ilplf]BC'
CTH KOHTPIPHUMEDP: YKA3aTh TAKHE 3HAYEHMS [EPEMEHHBIX (IepeMeHHOoIl), npn
[{(1’1‘()pb1x JAdHHOEe pam:ﬂcmu HE BbINOJHACTCH.

3. CteneHb ¢ HaATYpanbHbLIM NOKa3zarenem

v’ CreneHblo YHCIA ¢ C HATYPAIbHBIM [TOKA3aTeseM #1, GoabmKM 1, HA3BIBAIOT HPO-
M3BeJICHUE N MHOKHTENEH, KAk bl 13 KOTOPLIX paBeH d.

V CT(‘.‘,IICHIJ C OCHOBAHUEM ¢ W IIOKa3aTenem {)6[)31—12{‘13101' a” H YHUTAKOT: «fd B ﬂ-n
CTEIICHM», C"l't‘ll(:',l—]l(‘[ C IMOKA3ATE MM 2 H 3 MOKHO ]Ip(]‘-lHT}].'I'b HMHAa4e: 3allich ag
YUTAKT! « B KBajpaTe», 3A1UChH at «as Kybe».

v CreneHplo 4uCia ¢ ¢ okasareneM | HAZBIBAIOT CAMO 3TO YHCIO.

v’ Tlpu BO3BEJEHMH HEOTPUIATEIBHOTO YHUCIA B CTENEHb MOIYYAEM HEOTPHLIATE b
HOE YHUCI0.

228



v

HPH BO3ZBEJCHHH OTPHIATEIABHOIO YHCIa B CTEHICHD C YETHBIM [MOKA3ATENEM IIoJy-
yaeM HNOJ0MUTENbHOE YHMOAG, a l]p}l BO3BEIEHMH UTplfll_l}_l'l'tf_f[bl-{()I'U YHCiaa B CTe-
HeHb ¢ HEYETHBIM M0Ka3aTeleM noJjyyaeM OoTpUOaTEe/NbBHOE YHCJIO.

4. CBOMCTEA CTEeNneHW ¢ HaTypanbHbIM NoKasarenem

v

,I[Jl}l J0D0ro YKucaa d U IodbIx Ha’l‘}"p'd_a'lbl‘[bl.‘( qyucesa M 1 1 BbIIOJIHAETCS pﬁBeH'
CTBO

a?ﬂaﬂ — a”.! + H’
TO €eCTh [lpl'] }«"MH(‘J}KCHH}‘I C'Tellel'leﬁ C OJMHAKOBLIMH OCHOBAHMAMHK ITOKA3ATEH
CEA4/IbIBAIOT, 4 OCHOBAHHE OCTAB/IAIOT TEM e,
ﬂ.’l}l modoro ymciaa f, OTJTUYHOTI'O OT H)’J[}I, 1 JIIOOBIX HEIT}']')E‘UUJHI:\IX qucen M u n
TAKHX, 4YTO 171 > M, BBINOJIHAETCS p'ﬂBeHCTBO

aﬂ? 1 aﬂ o am - ?‘},

TO €CTh IIpld JCJIEHMH CTEIIeHeﬁ C OJHHAKOBbBIMH OCHOBAHHMAMHM M3 INOKA3ATEHA
CTeleHM Je/IHMOr0 BhIYHMTAIOT IMOKA3ATEAb CTEIICHM JelTe s, 4 OCHOBAHWEe OCTAB-
JISLHOT TeM JKe.
ﬂ.’l}l MODOro yncaa d 1 modbIx }[a’l‘}’pEUlele yucen M 1 1 BbLINOJIHAETCS paBeH'
CTBO

(@™ = g™,
TO €CTh Ilpld BO3BEAEHHUH CTEIICHH B CTCIICHD ITOKA3ATE/H [It‘peMH(]}l{ﬂK}'l‘. da OCHO-
BAHME OCTABJISMIOT TEM KE.
,I[Jl}l MODLIX yKucea d H b H J0d0ro H}].T[\'p}l.f[h[-l()l'() YHCiad M BBIITOJIHAET S pﬂBeH'
CTBO

(ab)n‘ - a”b”,
TO €CTh lIPH BO3BEICHHMH [l.p‘.)”ﬁBe,’J.CHH}I B CTEIICHD Kamhlﬁ MHOAHUTEND BO3BOJAAT
B CTEIIEHDb M [l()Jl}"‘-[eHHbIE Peli}"ﬂb'l"a’l‘b[ IIepeMH[)}KaH)T.

5. OgHOuYNEeHbl

v

v

e L T T

AN

BripaskeHus1, SIBASIOMMECs TPOUSBEIEHISIMY YIICeT, HePeMEeHHBIX U UX CTeleHelt,
HA3LIBAIOT OJIHOWIEHAMU.

OjHOWIeH, COAEPKAIHNIT TOJBKO OJMH OTJIHYHBIN OT HY/ISI YHCIOBOH MHOKHTENb,
CTOSIIIMIT HA [IEPBOM MECTE, H Y KOTOPOro BCE OCTAIbHBIE MHOKHTEIH — CTEINEHH
¢ PASHBIMU OCHOBAHMSIMH, HA3BIBAIOT CTAHJAPTHBIM BUAOM opHowiena. K ojno-
WieHAM CTAHJAPTHOrO BUJA TAKKE OTHOCAT YHCIA, OTIIHYHBIE OT HYJ/, [IepeMeH-
HbIE W UX CTENEeHU.

Yucno 0, a Takke OJHOWIEHDBI, TOMIECTBEHHO PABHbIE HYJIIO, HA3bIBAIOT HYJIb-
opHowieHaMH. FIX He OTHOCST K OJJHOWIEHAM CTAHJAPTHOTO BHJIA.

YHcnoBOMH MHOKNTEb OQHOWICHA, 3AIIMCAHHOIO B CTAHAAPTHOM BI/E€, HA3bIBAIOT
K03hpHUIMEHTOM OJJHOWIEHA,

OHOWIeHBl, MMEIOLIME OLMHAKOBbIE OYKBEHHBIE YACTH, HAZBIBAIOT 1040OHBIMH.
CreneHbio OJHOYIECHA HA3LIBAIOT CYMMY [OKA3aTelel CTeneHel BCeX BXOMSIMX
B Hero 1epemeHHbIX. CTeleHb OJHOWIeHA, SBISIOIErocs YHCIOM, OTJIUYHBIM OT
HYJISA, [IPHHHEMAIOT PABHOI HYJIIO.

CuHTAIOT, YTO HYJIL-OJHOWIEH CTEIEHH HE HMEET.

[TpousseaeHneM ABYX OJHOWIECHOB siBIsieTca ogHodwieH. IIpu BossegeHHn ojHO-
WieHa B CTENEHb HOJYYAIOT TAKKE OJHOWICH.
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6. MHOrouneHsl

v

v
v

BripameHue, sBisolieecs CYMMOH HECKOJIBKUX OJHOWICHOB, HA3bIBAIOT MHOTO-
YIEHOM.

OHOWIEHb], M3 KOTOPBIX COCTABIEH MHOI'OWIECH, HA3BIBAIOT WIEHAMH MHOTOWICHA.
Muorounen, cocTOAMMNA U3 JABYX WIECHOB, HA3BIBAIOT JABYUICHOM, A COCTOSLIMI
13 TPEX WieHOB — TpéxwieHoM. OHOWIEH ABIAETCS YACTHBIM CIydaeM MHOTOYle-
Ha. CunraloT, 4To TAKOH MHONOWIEH COCTONT U3 OJHOIO 4ieHa.

Cesi3b MEXIY MHOIOWIEHAMH, OJIHO-

YieHaMM ¥ MX YACTHBIM CJIy4aeM — Puc. 46

qUCIAMH WUIOCTPHPYET CXeMa Ha
pucynke 46.

Ecan cpejpm ogHounreHos, U3 KOTO- MHOro4neHs!
PhIX COCTOMT MHOIOUIEH, €CTh I10-
NOOHBIE, TO WX HA3BIBAIOT MOJ00HLI-
MM YIEHAMM MHOLOWIEHA.
MHOro4seH, CoCTOSAIME H3 OJHO-
YWIEHOB CTAHJAPTHOTO BHJAA, Cpead
KOTOPBIX HET IOJ00HBIX, HA3BIBAIOT
MHOI'OWIEHOM CTAHJAPTHOIO BHJA.
CreneHbio MHOTOWIEHA CTAHJAPTHOIO BHJA HA3BIBAIOT HANOOBUIVIO U3 CTEleHe
OJIHOWIEHOB, M3 KOTOPBIX 3TOT MHOIOWIEH COCTABIEH.

YroObl CIOKHTE ABA MHOIOYIEHA, HAJ0 KaK/AbIH M3 HUX 3aK/I0YHTh B CKODKHM M
[IOCTABUTE MEX/IYy HHMH 3HAK «+», 3aT€M PacKpbITh CKOOKHM U IPHUBECTH 000
Hble ciaraemble (€CIH TAKOBbIE MMEIOTCSI).

Yrobbl U3 OAHOrO MHOIOUIEHA BLIYECTh APYroOH, HAMO KAKABIL M3 HUX 3aKIIO-
YHUTh B CKOOKH, HOCTABHUTD HEPE/ BBIUMTAEMbBIM 3HAK «—», 3ATeM PACKPBITh CKOG-
KM M [IPUBECTH NOJOOGHBIE ciaraeMble (€C/IH TAKOBbIE MMEIOTCH).
[Ipeacrasienne MHOTOWICHA B BUJIE IPOM3BEACHHS HECKOIBKHX MHOTIOWIEHOB Ha-
3BIBAIOT PABIOKEHHUEM MHOTOUWIEHA HA MHOMKHUTEIH.

OnHo4neHsb!

7. YMHOMXeHHe opHOYNEeHa HA MHOIoYneH

v

Yrobsl yMl—l{)}i{]-‘]Tb OJHOWIEH Ha MHOIOWIeH, Hajl0 y]\-l[—[(')}iii-‘l'l‘b ITOT OJHOYICH Ha
Ka}l(,[lblﬁ wieH MHOrowieHa 1 I[[).’I}"—]eHHbIC IIP(’]HHBE}J,EHH}I CIOZKHTD.

8. YMHOMEeHHe MHOro4Y1eHa Ha MHOroYleH

v

v

Yrobbl YMHOMHTD MHOTOYJICH Had MHOTOWICH, HAa10 K‘él)i{)],bll‘:{ YiIeH OJHOIr0O MHOIO-
wieHa YMHOMKHTD Ha Ka_)l{g'_lbli;! "WIEH APYTOro W NOJAVICHHBIC IIPOH3BEACHNA CIOKUTD.
l’lpn YMHOMEHHH MHOFOWIEHA Ha MHOIOWICH BCCrAd IIOJYHacTCHd MHOTOWIEH.

dopmy/ibl COKpaAWEHHOT0 YMHOMEHUA

9. NMpou3seeHHe PA3HOCTH H CYMMbI IBYX BbipameHHi

v

[Mpoussenenue pasHOCTH JBYX BbIPAKEHUI M X CYMMbl PABHO PAa3HOCTH KBaJpa-
TOB 3THX Bb[pﬂ}l{eﬂ“[‘f.{:
5 ¥
(a-b)a+b)=a®>- b
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10. PazHocTbL KBAAPATOR AABYX BhbipaMeHHH
V" PasHOCTb KB3JAPATOB JIBVX BBIPAKEHUII PABHA HPOU3BEIEHHIO PAZHOCTH 3TUX Bbl-
PAKEHUI 1 UX CYMMBI:

a*—-b*=(a-b)(a+b).

11. KsagpaT cyMMbl H KBApaT PA3HOCTH ABYX EbIpaMeHuH
v Ksajpar cyMMBbI JBYX BBIPDAKEHHII PABEH KBAJPATY HEPBOTO BBIPAKEHMsI ILIIOC YiI-
BOCHHOC Ilp()}’l;’lBC,L'LCHHt‘ llC].}l‘}()I'() H BT()[_)()I‘{) Bblpi{l}l{f_‘ HHUH ILII0C [’{B’d,’.lp[‘l’l‘ B']‘(]I)(}l‘(}
Bblpﬂ.)l{t‘l—[ld}[f
(a + b)?> = a* + 2ab + b*.
‘/ KBMP&T p}.lSHDCTI-l ,LI,B}"X B]:-]pa.}l{Ele'l]:r"i PﬂBeH KB}L‘.{PE{T}" 11ep501‘0 Bb]p}l}l{t‘HH}l MMH}"C
}",LI,B{)CHHU(‘.‘ Ilp()liHB(‘_',,ELEH e I[t‘pB[)[‘{) M1 BT()[J{)I‘{) Bb[pi:‘l}i(el-][dl:l ILTHOC KBEI,LI,p'd'l‘ BTU]_}U'

ro Hblpﬁ}KeHH}[:
(a— b)Y =a® - 2ab + b

12. Npeo6pa3oBaHMe MHOroY/ieHa B KBAJJpar CyYMMb! M/IH PA3HOCTH ABYX BbIPpaMKeHMH
v @opmyibl
a’+ 2ab + b* = (a + b)?,
a?-2ab+ b= (a - b)?
IMO3BOJIAIOT “(.'BCpH)"[‘b» 'I'pé)(‘-l..‘l(‘.‘l—l B KBK,-'.I.p}lT ,\'],B)v"-l...l'ﬂ.'.‘ﬂil.
Vj TPE‘X‘-{J[CH, K()T()pbli’ll MOKHO llpt',i'_l,(_"l'ﬂBIr‘.l'l"b B BHAC Kua,u,pa'ra ,’J.B)«"—l_i'l(:',H'éL HA3bLIBAIT

IIOJIHBIM [{BH.}.LPHTUM.

13. Cymma M pa3HOCTb KYG0B [BYX BbipaXXeHHH
'5/ MHUFO‘-U]CH 622 = ab + b2 HA3LBIBAKT HEITOJIHBIM KBHJ.[]JZ{'I'(’)H pi:]ﬂl—l()c'['ld.
v Cymma KyGOB JBYX BBIPUKEHUIl PABHA HPOUSBEJCHUIO CYMMbI 3THX BBIPAKEHUH 1
HENOJHOr0 KBLIPATA UX PA3HOCTH!
at+ b= (a+ b)(a® - ab+ b?).
v Muorowten a@®+ ab + b? HazeiBaoT HENOIHBIM KBQIPATOM CYMMEL.
v PasHoCTb KyDOB J|BYX BbIPAKEHHIT paBHA [IPOH3BE/ICHUIO PA3HOCTH 3THX BbIpaXKe-
HHIL M HENIOJIHOrO KBAAPATA UX CYMMbIL:
a®—b*=(a-b)a’+ ab+ b).

YpaBHeHus

14. KopeHb ypaBHeHHA

v KopHeM ypaBHEHHS HA3bIBAIOT 3HAUCHUE [IEPEMEHHON, IPH KOTOPOM YPaBHEHHE
nﬁpamaﬁ"rcsl B BC‘pli()C HUCJIOBOE p&BCHCI‘BU.

'\/ P(':I.L[lrl'l'b )«'pasueﬂuc — 3HAYUT HAHTH BCE €0 l{UpHH HIIH )'GC,LIH'I‘bC}l. qTO MX HE C)"
LLICCTB)"ET.

'l/ I—IPH ]JC'LI.IEHMI-‘} 3dJla4d Ha CcOCTAdBIACHHUE }’p}]BHﬁ‘H}li& }«’,ﬂ(l()HU HCITIOJIB3OBATE '1‘31{}-"1{'}
CXeMy:
l} o }"CJIOB[/H(J 34/1a4M COCTABHTL )"p}lBHCHH{:‘ (Cl{UHC‘l‘p}’HpOBﬂ'I‘b Ma'rema'rnqecx}-‘m
MOJeb 33/1a4m);
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2} p(:‘]J.l[/l‘l‘b ll(l_-'[y‘-lt':,'liﬂ(')tf }"[)ELBHEHHC;
3} BBISICHUTL, COOTBETCTBYET JIH HANAEHHDLIH KOPEHb COAEPKAHNIO 330a49H, 1 JaTh
OTBET.

15. CeoHCcTBa YPABHEHHH

v

v

v

Ecin k obeuM 4acTiM JaHHOTO YpaBHeHMs: Npu6asuTh (MM U3 0benx yacreil Bbl-
4eCTh) OJHO H TO K€ 9UCJI0, TO IOIYYUM YPABHEHHE, UMEIONIEE TC XKEe KOPHH, YTO
H JlAHHOE.

Ecnu kakoe-1ufo craraeMoe NepeHecT U3 OJHOH YacTu YPaBHEHUS B APYIYIO, U3-
MEHHB [PH 9TOM €0 3HAK Ha IIPOTHBOIOJIOMKHBII, TO HOJIYYUM YPaBHEHHE, HMe-
ollee Te XKe KOPHU, 4TO U JaHHOoe,

Eciu o6e qacTy ypaBHeHHs YMHOKUTE (PA3AEIUTh) HA OJHO M TO K€ OTIUMYHOE OT
HYJIS YHCA0, TO HOJAYYUM YPaBHEHHE, HMEIOMIEE TE Ke KOPHH, YTO M JAHHOE.

16. luHelHoe ypaBHEeHHe ¢ OJHOW NepeMeHHON

v
v

3Hauenus a v b a0 a=0b=0 a=0b=%0

HopHK ypaBHEHUs b

YpasHeHHE BUIA AX = b, rie x — nepeMeHHas, a 1 b — HEKOTOPbIE YUCAA, HASbI-
BAIOT JIMHEHHBIM YPABHEHHEM € OJIHOIT ITepeMeHHOI. %

Ecin a # 0, To, pasgenus obe yactu ypasHenus ax = b na a, nonyanm x = —.
a

CneposarensHo, ecau d # 0, to ypasHeHnue 4x = b umeer epuncTBEHHBI KO-
peHb, paBHbIIT —.
o

Ecmun @ = 0, o auneiinoe ypasHenue npunumaer caeayomuii sy 0x = b. Torna
BO3MOMKHBI JIBA CIrydast: b=0umb #0.

B nepsom ciyuae noayuaem ypasuenue 0x = b, Orciona, ecm @ =0 u b =0, 1o
ypaBHeHuUEe (X = b umeer GeckoHeuHO MHOrO KOpHeEIl: J1000€ 9UCI0 SBJISIETCS
€ro KopHEM.

Bo Bropom ciyuae, ecin b+#0, ro npu J1odOM 3HAYEHHN X HMMEEM HEBEepPHOE
pasencrso 0X = b. Orciona, ecnm @a=0u b #0, To ypasHeHue dx = b KOpHel
HE UMEeT.

xX=— x — nwboe yucno KopHen HeT

ar=>b

2

DYHKUUHK

17. ®yukyuna. 06nacrTs onpegeneHuna U oGnacTb sHaYeHHn GYHKL MK
V" IlpaBwio, ¢ NOMOUBI KOTOPOro Ul KKIOI0 3HAYEHHH He3aBUCHUMOIL [epeMeH-

HOMH MOMHO HAfiTH e/IMHCTBEHHOE 3HAYEHUE 3ABMCHMON [epeMeHHOIl, Ha3bIBAIOT
yHkumell, a COOTBETCTBYIONIYIO 3aBMCUMOCTh OJHOI NEPEMEHHOH OT APYroii —
(PYHKIHOHATLHOI.
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" Ob6b1uHO HE3aBHCHMYIO EePEMEHHYIO 0803HaYA0T OYKBOI X, 3aBuCH MYIO — OyKBOI
Y, dyuxuuo (npasuio) — Gyksoil f Ecnu nepemennas i GyHKINOHAILHO 3aBU-
CUT OT NEPEMEHHOH X, TO 3T0T hakT 0603HAYAIOT Tak: I = f (X) (unrawT: «urpek
paseH 3 o1 HKC»).

v’ HesarucuMyO EPEMEHHYI0 HA3BIBAIOT APIYMEHTOM (YHKIMH.

v/ 3uaueHHe 3aBUCUMOIl IHepeMEHHOH Ha3bIBAIOT 3HAaveHueM (QyHKUUN. 3HAaUYeHHE
dyukuuu f, KOTOpoe COOTBETCTBYET 3HAYEHUIO X, aprymenrta X, 0603Ha4aIoT
/).

+" Bce 3HaueHust, KOTOPbIe IPUHUMAET APryMEHT, 00pas3yioT 06JIacTh opejeneHns
¢ynknuu. Bee sHavenus, KOTOPbIE NPUHUMAET 3aBUCMMAs NepeMeHHas, obpasy-
10T 061acTh 3HauYeHH dyHKMy,

18. Cnoco6b! 3aganna QYHKL MK
DyHkius cyTAETCH 3AJAHHON, €CIH YKa3aHbl e 00JACTb OIPEJEICHUs U IPABH-
JIO, € IIOMOIIBIO KOTOPOro MOXKHO JUIS KAXIOT0 3HAYEHHUS He3aBUCHMOI IepeMeH-
HOM HAATH 3HAYEHHE 3ABUCHMON IIEPEeMEHHON.
[MockoabKy (PYHKIUSL — 3TO MPABIWIO, TO €€ MOKHO 33/1aTh C HOMOLIBIO [IPE/UI0MKe-
HUIT KAKOTo-1nHO #3bIKa (PYCCKOro M Ap.). 3Tor crocod 3agaHus GpyHKUMN HA3bI-
BAIOT OIMMUCATEAbHBIM.
CaMbIM PACHPOCTPAHEHHBIM CHOCOOOM 3aJaHHus (PYHKIMM SABIAETCH 3aJaHHe
dyaky ¢ noMOMBIO (POPMYJIBL.
Ecmu ¢ynxuus sagana popmynoil, npasast 4acTh KOTOPOH — LEJI0€ BRIPAKEHUE, 1
LIPH 3TOM He yKasdaHa o0/1acTb e€ OIpeie/leHus], TO CYUTAIT, 4TO 00JIACTBIO OIIpe-
JeieHus TAKol QYHKIUY SABISIOTCH BCE YHCIIA.
Emé oauum crniocobom saganust (GyHKIUM sBisiercs: TabiMYHbI, IPH KOTOPOM
ynkumio sagaroT Tadbauue, cocrosmeil ua Asyx crpok. Bee uncna, sanucannbie
B IIEPBOH CTPOKE TAOMUIbI, COCTABISIOT 00JIACTE OIPeeIeHus JAHHOH (PYHKI[HH,
Cronbely Tabiaulbl HpejcTasiser coboil mapy 4YMcen: «He3aBucuMas [epeMeH-
HAS — 3ABHCHMAsl IePEMEHHAs». ITOT Criocod yA10OHO NPUMEHATE B TeX CIy4asnx,
Korja 001acTh onpejeeHus (PyHKIHU COCTOUT M3 HECKOIBKHUX YHCEeL.

19. NpaduK GyHKUMM

v TI'paduxom dynkuun [ HazbiBalOT TEOMETPUYECKYI0 (UTYDPY, COCTOSIYIO M3 BCEX
TeX M TOJBKO TeX TOYEK KOOPJAMHATHOI ILIOCKOCTH, abClMCChl KOTOPBIX PaBHbI
3HAUEHUSIM APTYMEHTA, 2 OPAHHATBHL — COOTBETCTBYIOMMM 3HadenusaM dyukuuu f.

V' Ecm kakasmGo durypa sisasercs rpadgukom dynxipun f, To BhIoaHsiores asa
YCAOBUSL:
1) ecau X, — HeKOTOpOE 3HAYEHNE APryMeHTa, A f (x,) — cooTBeTCTBYIONIEE 3HA-
deHue QYHKIUU, TO TOUKA € KOOPAUHATAMH (X f (X)) obsizarenbHO NpUHAUIE-
HKUT rpaduky;
2) ecnu (X;; Y,) — KOOPAMHATEL IPOU3BOIBLHON TOUKH rpaduka, To X, u If — Co-
OTBETCTBYIOUME 3HAUEHUS HE3ABHUCUMOI M 3aBucuMoil nepemenunix dynkiun f,
TO €CThb Y, :f(x”).
Durypa, M3006paxKEHHAs HA KOOPAUHATHONH ILIOCKOCTH, MOMKeT ObITh rpathuKoMm
HeKOTOPOH (yHKuMKM, e a0dast npaMas, NEepHeHJMKYISpHas ocl abcuuce,
uMmeeT ¢ atoil durypoit He Goaee ogHoil oduell TOUKH.
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20. NNuHenHan GyHKUMUA, ee rpadMK H CBOHCTBA

v

DyHKINIO, KOTOPYIO MOKHO 3a1aTh dopmytoit suga iy = kx + b, rae B u b —
HEKOTOPBIE YHCIA, X — HE3ABMCUMAs [IePEeMEHHAs!, HA3BIBAIOT JIMHEITHOI.
I'pacdurom nuueiinoit gynkumuy, obaacTs ONpefeneHus KOTOPOH — BCe 4MCIa,
ABJACTCS NpAMasl,

Juneitnyio ¢yuxnuio, sajzannyo Gopmynoi i = kx, rae k # 0, naspisaror HpPAMOI
HPOHOPLHHOHAIBHOCTLIO.

[pavas HPONOPUUOHAIBLHOCTL  ABISETCS | Puc. 47

YACTHBIM CIydaeM AuHeiHoil dynkuun (ato
WULOCTPUPYET cXeMa Ha pucyHke 47).
Ipadukom npsimoil NpPONOPHHOHANBHOCTH
ABJIAETCs IpsiMast, NPOXOJsINas depes Hava-
o koopaunat. Iloatomy must nocrpoeHus
rpacduka HpsiMoil HPOHOPHHOHANBHOCTH J0-
CTATOYHO YKA3aTh KAKYIO-HHUOY/b TOUKY rpa-
¢uka, OTIMYHYIO OT Hayana KOOPJAMHAT,
U IPOBECTH HPAMYIO YEped aTY TOUKY M TOY-
ky O (0; 0).

Eciu B opmyne Yy = kx + b nonowurs £ =0, To noJaydum Y = b. B stom ciydae
aHaueHus (GyHKIMY GYyT OCTABATLCS HEM3MEHHBIMH IIPH JIOGLIX M3MEHEHMSIX 3HA-
yeHuil aprymenta. padimk rakoil ¢yHKuuM — npsiMas, HapauieilbHas ocu ab-
crucc.

NlnHerHbIe QYHKUMK

Mpambie
nponopumo-

HanbHOCTH

Cucrembl IMHEHHbIX YPAaBHEHUN ¢ ABYMSA NepeMeHHbIMMU

21. YpaBHeHMe ¢ iBYMA nepeMeHHbIMH

v

v
v
v

<

[Mapy 3naueHHil nepeMeHHbIX, OOPAMAIONYIO YPABHEHUE C JABYMS [EepEeMEHHbIMH
B BEPHOE PABEHCTBO, HA3BIBAIOT PEIIEHUEM YPABHEHUS € JABYMS IIEPEMEHHBIMMU,
Pemurs ypaBHeHME ¢ JABYMS IEPEMEHHBIMM — 3HAYMUT HANTH BCE €ro peleHus
WM 110Ka3aTh, YTO OHO HE MMEET pPelIeHHIL

CroiicTBa ypasHEHMIH € ABYMSI HEPEMEHHBIMU AHATOTUYHBL CBOHCTBAM YPaBHEHUIM
¢ oanoil nepemeHHoi (em. . 15 na ¢, 232),

I'padukom ypaBHeHHs! € JABYMS [IePEMEHHBIMU HA3BIBAIOT MeOMETPUUYECKYIO (ury-
PV, COCTOSIIYIO M3 BCEX TEX U TOJABKO TEX TOUEK KOOPAUHATHON IIOCKOCTH, KOOP-
AMHATBL KOTOPBIX (I1Apbl YHCE) ABIAIOTCH PEIEHHMAMI JAHHOTO YPABHEHMSL.
Koraa kakassmbo durypa asasercs rpaduKoM ypasHeHHNs, TO BBIITOJIHSIOTCS B
YCAOBUSL:

1) Bce pemeHus ypaBHeHHs SBJSIIOTCH KOOPAMHATAMM TOYEK, [TPHHALIEKAINIHX
rpaguky;

2) koopauHatbel MOGOH TOYKKM, HpHHAUIExKAmeH rpaduky, — 5To Hapa 4Yucell,
ABASIONLANCS] PELICHHEM JaHHOIO YPaBHEHMS,

22. lnHelHoe YpaBHEHHWe ¢ BYMSA NepeMeHHbIMH U ero rpadpux

v

JluneitnblM ypaBHEHMEM C JABYMS [I€PEMEHHBIMM HA3BIBAT YPABHEHHE BHJA
ax + by = ¢, rae X n y — nepemennsie, @, b, ¢ — HexoTOpbIE UMCIA.
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v

v

B kampom us cioywaes, Korja bz20wmb=0ua=#0, rpaduKoM ypaBHEHU
ax + !'Jy = C sIBJISIETCSE IIPSIMAH.

[ycrs a = b = 0 B auneiinom vpasHenuu ax + by = ¢. Umeem O0x + 0y = C.
Ecm ¢ # 0, To 310 ypaBHEHME HE UMEET PEUIeHN, 4 3HAYNT, HA KOOPAHMHATHOIM
IUIOCKOCTH HE CYHIECTBYET TOYEK, KOTOPbIE MOIJIM 6bl CAYKUThE TPaPpUKOM ypas-
HEeHMSL.

Ecnu ¢ =0, ro ypasuenne npunumaer suj 0x + 0 = 0. Jhiobas napa uncen sisis-
ercst ero pemennem. ChaeposarenbHo, B 3TOM ciyyae rpapMKoOM ypaBHEeHUs! sBJIs-
€TCsl BCSE KOOPJMHATHAS IJIOCKOCTD,

Creaylomast Tabauna MOABITOXKUBAET CKA3AHHOE BbIIIE.

‘ YpaBHEHWe 3Hauenus a, b, ¢ . padur

‘ ax+by=c b+0,aunc— nobsle HeBepTuKanbHaa npamas

‘ ax+by=c b=0,a+0, c — noboe BepTuKanbHas npsmas

‘ ax+by=c a=b=c=0 Bca KoopaMHaTHasA NAOCKOCTb
‘ ax+by=c a=b=0,0%0 s

23. CHCcTeMbl ypaBHEHMH C ABYMS NepemMeHHbIMH

v

% 55

Ecin Tpebyercs nalitu Bece 061pe peleHns HECKOIbKHX YPABHEHHUI, TO FOBOPAT,
4TO HANO PEUIMTh CHCTEMY YPABHEHUIA.

CHcreMy YpaBHEHHUI 3A1IHCBIBAIOT € TOMOLLLI0 (GUIYPHOIT CKOBKH.

Pemenuem cHUCTEMBl YPABHEHUEL ¢ JBYMSI [I€PEMEHHBIMM HA3BIBAIOT [1apy 3Haue-
HUI [IepeMEeHHbIX, 00PAIAIIINX KAK/I0€ YPABHEHHE B BEPHOE PABEHCTBO.
Pemurh cucremy ypasHeHHit — 3HauuT HAUTH Bee e€ pelIeHMs WK JOKA3ATD, YTO
pelleHuil He CYIeCTBYeT.

24. NpadpH4ecKHA METOo[ PEeLUeHHA CHCTEMb] ABYX NHHEHHbIX YPpaBHEeHHH
C ABYMSA NepemMeHHbIMH

v

I'paduuecknii MeTo/, pelIEHNs CHCTEMBI YPABHEHHN 3aKIIOUACTCH B CASAYIOUEM:
HOCTPOUTD HA OJHON KOOPAMHATHON ILIOCKOCTH rpadMKy YpaBHEeHUI, BXOASIIHX
B CHCTEMY;

HAHTH KOOPAMHATBI BCEX TOUEK IepPecedyeHUs MOCTPOeHHBIX IpaKoB;
IIOJIYYEHHbIE TAPbl YHCET U GYIYT MCKOMBIMY PENIEHISMMU.

Ecnn rpacdhukaMu ypasHeHHI, BXOSIINX B CUCTEMY JIMHEIIHBIX YPAaBHEHMI, ABIISI-
I0TCA IPAMBIE, TO KOJIMYECTBO PEUIEHUI 3TOH CHCTEMbI 3aBHCUT OT B3AHMHOIO
PACIIOIOKEHUS JBYX IIPAMBIX HA IUIOCKOCTH!

€C/IH IpsIMbIe HEPECeKAOTCs!, TO CHCTEMA HMEET eMHCTBEHHOE PEelleHHE;

€C/IM IpsiMble COBHAJAIOT, TO CHCTEMA UMeeT DEeCKOHEeYHO MHOIO penieHuil;

€CJIM IpsiMble IIAPAUICALHBL, TO CUCTEMA PELIEHN He UMeeT,
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25. PelleHHe cUCTEM NHHEWHHBIX YPABHEHHH MEeTOAOM NOACTAHOBKM

v

Yro6b! pelinTh CHCTEMY THHEHHBIX YPABHEHNIT METOAOM [OJCTAHOBKH, Clleiyer:
1) BbIpasuTh M3 JI0H0OT0 YPABHEHUS CHUCTEMbI OJHY IIEPEMEHHYIO YepPe3 APYIYIO;
2) HOACTABUTEL B IPYIO€ YPABHEHHE CHCTEMBI BMECTO 3TOH NEPEMEHHOMN BhIpaKe-
HHeE, IOJYHEHHOE HA [IEPBOM IIare;

3) pemuTh ypaBHEHHE ¢ OJHON NEPEMEHHOIL, OJAY4eHHOE HA BTOPOM LIAre;

4) nogcrasuTh HAlIEHHOE 3HAYEHHE NEPEMEHHON B BhIPAKEHHE, OJYIEHHOE HA
[EPBOM IIare;

5) BBIMHCINTBL 3HAYECHUE BTOPOIl NepeMeHHOIT;

6) 3anMcaTh OTBET.

26. PelwleHHe CUCTEM NMHEHHBIX YPABHEHUH METOLOM CNOMEeHHA

v

Y1066l PEelINTh CHCTEMY JIMHEHHbBIX YPABHEHHH METOJOM CJIOMKEHU, CAEIYET:

1) nogodpas «BeIrOJHbIE» MHOXKHUTEIH, IPE00PA30BATE OAHO WK 004 YpaBHEHM:
cucTeMs! Tak, 9To0bl K03 (UIHEHTb! IPH OJHOI U3 IePEeMEeHHBIX CTAIH IPOTH-
BOIOJIOMHBIMM YU CIAMU;

2) CHOXKUTH IOWIEHHO JIEBble U HPABbIE YACTH YPABHEHUI, [1OJIY4eHHBIX HA I11ep-
BOM Lare;

3) peumnTb YpaBHEHHE € OJHOM NEPEMEHHOM, OJAY4€HHOE HA BTOPOM 1HAre;

4) 1moACTABUTL HAMJECHHOE HA TPEThEM ILIAre 3HAYCHHME INEPEMEHHOHN B 11000e U3
YPaBHEHHH MCXOAHON CHCTEMbI;

5) BBIYMCANTE 3HAYEHUE BTOPOI IEPEMEHHOII;

6) 3anucaTs oTBET.

Moaynb uuncna

27. Moayne uncna

v

v
v

AR

Moayaem unciia @ Ha3BIBAIOT PACCTOSIHME OT HAYAIA OTCUETA JI0 TOYKH, M300pa-
JKAmes 3To 4Me/I0 Ha K(J()]J;_mﬂa'rﬂnﬁ HPAMOM.
Moayns uncna @ 0603HAYAIOT TAK: |@| (YHTAIOT! «<MOAYIL A ).
Moayib HEOTPHLATENBHOIO UHCIA PABEH 3TOMY YHCIY, MOAYIb OTPHLATENBHOrO
YHCIA PABEH YHCITY, HPOTHBEOIOJIOKHOMY AaHHOMY.
C nomompio urypHoit ckOGKKM CBOHCTBO MOJY/IL YHCIA A MOKHO 3aIIHCATD TAK:
a, ecim a =0
lal =<
—a, ecan a < ().
Moayas yucia TpUHEMAET TOABKO HEOTPHLIATENLHBIE 3HAYEHUS,
Moy npoTHBOIIONOKHBIX YHCe! pasHbl |d| = |—a

KoopauHaTtHaa NioCKOCTb

28. MpamoyronbHasn cUCTEMa KoopAMHAT

v

[Nposeaém HA IIOCKOCTH jJBe HePIEHAMKYISPHbIE KOOPAHHATHLIE HPIMbIE TAK,
yrobbl MX Hauala orcuéra cosiaganu (puc. 48). ITH NpsMble HA3BIBAIOT OCAMU
KoopauHar, a Touky O HX nepeceueHHs — HAYANIOM KOOpAHHAT. [OPH3OHTANBHYIO
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OCh HA3BIBAIOT OCBID ADCLHMCC M 0D0O3HAYAIOT 6}’1{13('):3*'1 X, BEPTUKANBHYIO OCb HA3bI-
BAIOT OCLIO OPAUHAT B 0603HAUAKT BYKBOIL .

Ocb abcuuce Ha3bIBAIOT TAKKE OCBIO X, 4 OCh OPJUHAT — OCLIO }f, BMECTE OHUI 00-
PA3YIOT HPAMOYTOJIbHYIO CHCTEMY KOOPAMHAT. TAKyI0 CHCTEMY KOOPAMHAT Ha3bIBa-
10T JEKAPTOBOIL.

[L1ockocTs, Ha KOTOPOIT 3a/jaHa NPAMOYTOIBHAS CHCTEMA KOOPJAMHAT, HA3BIBAIOT
KOOPAMHATHOH [LI0CKOCTBIO.

Koopaunarusie ocu pasbusaloT IUIOCKOCTh HA YETBIPE YACTH, KOTOPbIE HA3BIBAIOT
KOOPAMHATHBIMH UETBEPTAMI M HYMEPYIOT TAK, KAK I0KA3AHO Ha pucyHke 49.

Puc. 48 Puc. 49
YA YA
0
=
3T& i
& Il HeTBEPTL | veTEEpPTL
o (o7
£ I
o

—
|
T
]
I
T

0 Ock abcuumce

. | | | | | | [
3 -2-19 1 2 5 X 3 -2-19 1 2 3 %
=1+ -1+
—od Il yeteepTs _qo IV 4eTBepTh
e =371

Ha xoopauHaTHOH IUIOCKOCTH OTMETHM

TOUYKY M (puc. 50). Ilpamas, npoxopamas L

yepes Touxy M neprenaukysipHo ocu ab- 7A

cunce, nepecekaer eé B rouke A, a npsamas,

HNEePHEeHUKYISIPHAST OCH OPAMHAT, [Epece- 3t

kaeT aty och B Touke B. Touxka A na ocu x ol

umeet koopauuary 3, a touxa B na ocu iy —

koopaunary —2. Uucno 3 Haspisaior ab- 11

crccoii rouku M, aueno =2 — OpAMHATOI | | L ) | | s L
rouku M. Yncna 3 u —2 opHosnauno onpe- _%' _5_', _1' 0 1' é YB x
Aessior Mecto Touku M aa koopauHaTHON ' -1+ |
mwiockoctH. [ToaroMy mx HasbBalOT KoOp- 5 | B M
aunHaramu toukn M B 3anuceIBaIOT TaK: I g

M (3; -2). -314

3anuceiBas KOOPAUHATBLL TOUKH, abcuucey

BCEIJIA CTABAT HA HEPBOE MECTO, 4 OPJIMHA-
TY — Ha BTOPOE.
Ecin rouka sexnt Ha ocu abcuucce, TO €€ OPJAMHATA PABHA HYJIO, 3 €CJAH TO4KA
JIEUT HA OCH OPAMHAT, TO HYJIO paBHa e€ abcuucca.



NpoekTHaa patoTa

DTa pySpPUKA AAPECOBAHA HPENIAE BCErO TEM, KTO XOUEeT HAYIUTHCH MPUoSperarTs
BHAHMH CAMOCTOHTENBHO, TBOPUECKH MBICAITL, (OPMUPOBATE, BBIPAKATE M OTCTAMEATD
CBOI0 TOUKY 3PEHHA, BUBMIATE IUIOTE3L!, HAXOANTE HAMGOMEE PALMOHANIBHBIE U He-
CTAHAAPTHLIE PEHIEHNH.

INepabiv marom, KOTOPsIE MOKET MOMOYE B PEATM3ALMM 3THUX Heael, RRAgeTCH
ydacTHe B rpoexTHol paboTe.

IIpoextr — aro caMOCTOHTENBHOE MCCAEAOBAHME 110 BMOpaHHOM TeMe, KoTopoe
MOXKET BEUTONHATLCH KAK MHIMBUAYAILHO, TAK M IPYITION YHAMXCH.

Hagus HECKONBKO COBETOB NO OPTAHMBAIMH PaboTet HAA NHPOEKTOM W adopMie-
HUIO PE3VIbTATOB HCCRENOBAHMSL

1. TIpu Butbope TeMbl HEOBXOMUMO YUUTHIBATL €€ AXTYANBHOCTL, HUIMYUE MCTOY-
HMKOB MH(OpPMALIMY B JHTEPATYPE U HHTEPHET-PECYPCOR. JNECE BAKHO BAIIE JKEIAHUE
NPOABHTL ceBa B KAMECTEE HoCAeAoBaTens B PafoTe HMEHHO Hall BrOPAHHOL TeMO#.

2. PafoTa HAYMMAETCH C COCTARIEHMA MPEJBADUTENLHOTO 11AHA, B KOTOPOM OT-
PaaeTCH 3AMBICE M ITANLL peannaanun saaymantoro. Ilocne 3HaKoOMETEA € OCHOBHBIMU
MCTOYHMKAMM M MUTEPaTYpoit IIpy MOMOMH PYKOBOAMTENA IIPOEKTA COCTABNAETCA DXOH-
HaTEMLHbIA [LIAH.

3. Baxmuo uérko chopmynuposars nean uccnepoeanus. Ouu Moryr ObITh 3amn-
caHbl B Takoil QropMe: M3YIMTL, ONMCATH, NPOAHATHAMPOBATB, NUKA3ATh, CPABHHTE
M T. IL

4. Pafora sasepmaercs HOASEACHHEM MTOOE HCCISNOBAHMS, ACHAKITCA BLIBOADL,
HAMEYAITCH MEPCIIEKTHED] Janbiefinlero UayHeHHA TeMbl.

5. Tlpumepnniit o6bém pabotet — 10—15 erpanun. Jononsurensuo Moxker npu-
KArATLCH MARDCTPATHENBIE MaTepuan,

6. Pabora Moxer brtb odopmneHa b suge pediepara, J(OKIAL3, KOMNLIOTEPHOH
Rpe3cHTAUMM.

Hine HpUBOAMTCS PEKOMEHAYEMBIE CITICOK TEM, KOTOPbIE MOMYT BbITh BRIGPAHLL
Ans HpoekTHoll paborTst,

1. POCCHRCHNE HOHLIHWLI-MATEMATHKN
PEKDMBHMEMEFI nuTepatypa
Mammun B. B. Codey Kosasenckas — enmuna-MareMaTii. E& xusns 1 ydénan
Aesrensuocts. — IIAT CITA, 2004.
MaremaTuru, mexaunxu. Buorpaduuecknil cnpasounux. — M., 1983,
Anuurnoneaus A gereil. Maremaruka. Towm 110 — M. @ Asanra+, 2003.

2. Neonapp dinep — BONNKME MATEMATHK
PekomeHgyeman AvTEpaTYpa
Benn 3. T. Toopupt Maremardru. — M. : Tlpocsemesnie, 1979.
Tuapoewy C. T, Pacckasst 0 $us3ukax 1 maremaruxax. — M. : MITHMO, 2006.
HAenone B. H. Jleonapa Sitnep // Keanr. — 1974, — No 5.
IMonaxoena T. G. Meonapy Jiitep u Maremarnueckoe obpasosadue 6 Pocoum. —
M. : KomKuura, 2007,
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lopoawes H. B, (6opHux onuMiMaANHbIX 33134 1o MareMarnxke, — M. MUHMO),
2004.

Kypasapuuk J1., Gomua J. Sriogst o norynasapuante / / [panoxenue k xyp-
rany «Ksaurs>. Maremarnueckuii kpysok. Boin. 2. — M. : Biopo Ksanrys, 1989.

Mpacones B. B. Banauu no maanmumerpun. — M. : MCHMO, 2006.

Tommeiro A. Husapmante // Ilpusoxenune x aypuany «Ksaur». MatemaTtiue-
cumit kpyxor. Buin. 2. — M. @ Biopo Ksatrrym, 1998

Domaunix JO. . Husapuanter // Maremaruka 8 mrone. — 1998, — Ne 5.

8. Noguayun Kpaknere

PexomeHsiyeman nuTepaTtypa

Tenxun G. A., Hrendepr H. B., ®ovun /1. B. JennHrpajickite MATeMaTHYECKHE
pyakn, — Kupos 1 ACA, 1984,

Foptauér H. B. COopHuk onvMnmaiHeIx 3ajaq no maresarnke. — M. : MITHMO,
2004.

Ipacoxor B. B. 3anauu no maannmerpuy. — M. : MITHMO, 2906.



APYHHUM ¢ KOMNLIOTEPOM

B npeapiaymax KAaccax Bbl YK€ MCTIOAB3OBANY KOMILIOTEP NPH H3Y4eHUI
MaTeMaTHKE. Bpr Hayamamcn:

*  NOAb3OBATHCH KATBKYAATOPOM JI BRIMUCTEHUE;

- HabupaTb 1 0GOPMIATE HECAOKHBIE TEKCThI B TEKCTOBOM pefakTope
(manpumep, Microsoft Word),

+  COCTABAATH TAGANMUB € NOMOHBK} pegakTopa tabamn (Hanpumep,
Microsoft Excel);

- PHCOBaTh ¢ NOMOIIELI rpadpudecKoro pexakropa (Hanpumep, Paint);

-  NOJB30BATLCH FE0GAIBHON ceThio HATEpHET U UCKaTh B Helt uHOp-
MALHIO.

Bce aTH yMeHHA BRI Gy,u,e're COBEPHICHCTBOBATh M B AAJIbHEHIIEM.

Ecnan BbI xOTHTE B GyAyIIEM CTATH MATEMATHKOM, HPOTPAMMBCTOM, MHKE-
HEPOM, TO €CTh HIMPOKO UCHOAL3OBATE MATEMATHKY B CBOEH paboTe, TO COBETY
eM BdM OCBAMBAThH CHENHATM3HMPOBAHHBIE MATEMATHYECKHE IIAKETBI, KOTOPHIE
NOMOTAIOT HIKOJILHHKAM M CTYAC€HTAM BBITIOJHUTL TEXHHYECKYIO padoTy npu pe-
weHuy 3agad. Jro, Hanpumep, MathlAB, MathCAD. Taxke none3Ho Ha-
VIUTBCH HONB3CBATHCH TPAQUYECKUM PEIAKTOPOM, € TIOMOINBIO KOTOPOTO MOXK-
HO paboTaTh ¢ reoMeTpudeckumy durypamMu 1 cTpouTts wepTeski. Ipumepanmu
TAKHX PefAKTOpoB MoryT cayxurs CorelDraw, Visio u 1. n. Ecau Bur cobupae-
TECh BLICTYIHUTE € ZOKAANOM ILIH HHTEPECHBIM COOOIEHICM, TO CACMATD €ro Go-
JC€ HATIAAHBLIM DOMOTYT OPOCPAMMbBE JIS MOCTPOCHHA Mpe3eHTalud (Hanpu-
mep, PowerPoint).

Kpome aTOro, CymecTByeT MHOIO APYIUX IPOTPAMM, CO3JAHHBIX CIELM-
ANLHO AAA [MKOIBHHEKOB H MPEIHASHAYEHHDBI J/IA THOMOIH B M3YICHIH MATEMA-
THEH.

Koneurno xe ato ganexo He BCé, yto ecTh Ha mpocropax Murepuera.
HMigprre, uarepecyiitecs, oGmaiTeck €0 CBOMMH CBE€PCTHHKAMEU, M BbI HafiaéTe
MHOTO MHTEPECHOTO. A MOXET, CTAB HOCTAPLIE, BhI M CAMHA padpaboTaeTe noies-
HBIE TTPOTPAMMBIL JJIH M3YYEHMT MATEMATHKH.

3ajaHnAa ¢ anemeHTamn nHdopmaTHKm

B aTom pasgene npUBEAEHBI 3aJAHNA, KOTOPBIE Bbl CMOMKETE BHIIOIHATD
C IOMOMIbIO KOMITBIOTEPA MO MEPE UIYYEHUA COOTBETCTBYIOHMX TeM. Bonbuin-
CTBO 5THUX 3afaHIiT — NPOZOMKCHUE i PA3BUTHE YIIPAKHEHUIT 3TOTO y4eOHMKA,
KOTOpPHIE Bbl OygeTe PEIIATL HA VPOKAX M A0MA (TAKHE YIPAKHEHHSI B TEKCTE
YIEOHUKA [TOMEUEHBI 3HAUKOM «  »}; B 3TOM DAJIENe YKA3AH HOMEP COOTBETCT-

BYIOIIETO 3a/AHMA.
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JaxaHus, Tpeﬁymmﬂe UCNOALIORARK A KAApKYAaTOpa, BRITIOAHANTE € 1Idr
MOINBI CTAHZAPTHOH ITPOrPaMMBel « KaIbKyAATOp», KOTOPASA €CTh HA BAIIEM KOM-
OLIOTEPE.

Ha ypoxax nH$OpPMATHKH BEI HYAETE HIYIATh 3FEMEHTH [IPOrPAMMHPOBA-
HIA, CO3JABATE AATOPUTMBL M IPOTPAMMBI, B KOTOPBIX OYAYT HMCHOAB3OBAThCH
NOJTY4YEHHBIE MAaTeMaTH4YeCKne 3HaHA. Takue 3apanusa, COAEIKANHE IeMEHTDbI
NPOrPAMMHDOBAHUSA, HE SBIHOTCA 06a3aTennHpiMu. OHH OTMeueHb! 3BE370Y-
kOH. Tloka BRI He M3YYMAM HA HYMKHOM YPOBHE KAKOU-TMGO AALIK IPOrPAMMEDO-
BAHMA, JOCTATOYHO NPUAYMATE ATOPHTM H 3AIIHCATh Er0 CIOBAMU AHUO0 B BHAE
B1oK-cxeMBbl. 3AMETHM, UTO YMEHUE COCTABILITH AITOPUTMES (IOCAEAOBATEABHO-
CTH AeHCTBHE) HPHTOSHTCH BAM HE TOJIBKO B HPOTPAMMMPOBAHME, HO M B APy
CUX OOAACTAX JEATEIBHOUTH.

K § 1 «PaynoHanbime gpodr:
Hayuurecr BEIYHCAATL 3HAUEHUE APOGHOTO BRIPAKEHNS C IOMOHIBLIO KAb-
KyAaTOpa. B KAKUX CAY9asX HEBOAMOXKHO BRIYACIUTE 3HAYEHUE APOOHOTO
BBIPAKCHUA?

2 —4. BoinmosHuTe Kakue-J11G0 M3 9THX 3aJAHUH ¢ IOMOIILI KUTBKYJAATOPA A160
CHENUIATIIMPOBAHHOTO MATEMATUYECKOTO [IAKETA.

K § 2 «0OCHOBHOO CBONCTESG payMoHanbnol gpotn:

46, 47. BribepuTe KakoH-1uH0 NMpHMep M3 aTHUX 33faHuil. Haljaure anauenne
Bpr&H{EHHH ABAAABI: CHAYANA 3AIINCAHHOIO B YCJIOBHH BpraJKEHHH, 3a-
TeM — IPEIBAPUTEALHO COKPATHE €r0. BhrancneHnsa BEIMOIHANTE € IOMO-
I{BK) KANBKYSITOPA AUG0 CHEIUAIMINPOBAHHOIO MATEMATHYECKOI) MaKe-
Ta. HACKOJIBKO COKPATIAOCH KOIMMECTBO ACHCTBUI MOCAE COKPAIIeHHAA?
Moxuo au nocae C()Kpa.HJ,CHHH BHIIIOJHHUTHh BBIMHCICHHA YCTHUP

63. Ilocrpoiire rpaduk pyHKIMYN ¢ DOMOMBIO rpauyeckoro pejakropa. Ka-
KO UHCTPYMEHT HYXEeH, 9TOOB ¢ HOMOILK rpaduka dyHKkumuM i = 2x no-
crpours rpaduk dyukuun y = 2x — 17

K § 3 «CroXeHHe M BLINMTAHNO palUKOHANLHBIX fApotai

€ OAMHAKOEDIMH SHAMOHATONAMM»

74, 75. BoiGepure xaxkoii-mm60 npumep 13 atux saganuil. Hailaure sxaveHne
BI}IPEUKCHHH ABANKIBE. CHAYARA 3AIIFICAHHOIO B YCJ'IOBHH Bpra.)KCHPIH, 3a-
TEM — Hpt‘.ﬂBapH‘I‘CﬂbH() }’TIPOCTI—‘IB erTo. BbILIPICJIEHHH BBIMTOJHANTE ¢ 10~
MOIObLIO KaJIbeJIHTOpa .T[PIGO CHCU,HEU'IPIBHPUBHHHUI‘O MATEMATHUSCKOTO
makeTa. HacKoAbKko COKPATIAOCH KOJAMYECTBO AeHCTBUN NMOCAE yIPOITe-
HI1A Bblpa}KEHHH? MO)KHO JIH IIacae yHPOHJ,CHPIH BBHITMTOJTHHUTD BHIMHCAEHI S
YCTHO?
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R § 4 ALNOOHNG H EbRIHHTAHNG PAYKROHANBHBIX APpOobaN

€ pasHbimM 3HAMGHATOANMMK>

138. BemogHMTe 3TO 33JAHHE TAKKE ¢ IMOMOmMBIY KAnbKyasTopa. Becerga am
MOIYIUTCA «yAOOHBIH» peayInTaT?

K § § “YmHOMOHHE N JONOHHE PALMOHANLHBIX ApoBoM.

Boagejjenna pagMoHanbHol Jpoln B CTenoHby

160, 161. BLInOAHKTE KAKHE-THOO IPUMEPH H3 3THX 3AaHHI ¢ TOMOIMIBIO KaTh-
KYHHTOPEL

K § 8 «ToXAOCTRAHHLIO NPROBPAIOREANN PALNOHANBHBIX BELIPAMOHMN

194, 195. Jlokaxure yreepscaesue 3agaun Ne 194, BRNOIHUB BRIYMCASHNA ¢ TI0-
MOIMEBIO KATLKYAATOPA. Kakolfi OyTe AOKA3ATEIRCTBA OKAZAICH HALBIIHEE!
MoskHO 1M ¢ OMOHIBK) KAALKYAATOPA SOKA3ATE yraepacHue aanaqu No 1957

K § 7 -PaBnocunbiblie yparHonud. PaynoHansnsie ypagHaHus»
222, PemmTe aTy 33744y € TOMOMIBIO KATBKYEATOPA.

K § 8 «Crononb ¢ LobiM OTPHUATONLHLIM NOKASATONOM»

CylecTByeT il B KANBKYJIATOPE U B APYTHX IPOTPAMMAX, KOTOPBIMH BbI
MOJL3YETECE LIS BRIMHCIEHH, CIOCo0 NpeacTABIeH T YIcIa B CTAHJAPT-
HOM BHAe? (OCBONTE 3TOT HHCTPYMEHT.

262—264. Brinoanure Kakoe-THG0 U3 5TUX 3a0aHui, co3fas Tabauny B Tabamy-
HoM peaaktope. MenoaesyliTe CpeacTBa aBTOMATHYECKON COPTUPOBKA.
Ioecrpoiite Ha OCcHOBAHMN DOAYYEHHOR Tabauusl auarpammy. Hackonsko
HALIAAHONA OHA MOJTYYHAACH?

266. Pemmre 5Ty 33gauy ¢ MOMOImMBK> KANBKyAATOpa. Hem sTa sagava moxoxa Ha
sagaay Ne 222 1 uem ommaaerca or Heé? Kakue obmue azemenTs! peme-
HHA Bbf NCTIGEBIOBAMN 4718 0OEHX 3aga4?

-
Tocrpoiire ofmuil anroprTM A1s peurenss sagag Ne 222 u 266. Ipeay
CMOTPHTE BO3MOXKHOCTbL HMCHOIB3OBAHNUA 5TOrO UITOPUTMA JUIA MPOH3-
BOJBHOIO KQJIMYCCTBA JIET.

K § 9 «CBORCTEA CTONOHMN C LLONMM NOKAIATONOM:

276. Barapcanre 3HAYEHHA KAKOTG-TMOO BbIPAXKEHHA M3 Tpumepos b—8 storo
33/AHMs, BBIIOAHASA JEHCTBHS C MOMOHIBIO KATBKYISTOPA B TOM IOPSAKE,
B KOTOPOM OHH 3AMMCAHBI B OpuMepe (Ge3 MpegBapuTeAbHOrO yHpome-
uua). [loaygen nu TOT xke peayabTaT, 9TO U NPH PEIISHUH OpUMepd Ha Oy-
mare? TTodeMy pesyapTaThl MOTYT pasandarbesa? Kakxoil BBIBOL M3 3TOTO
MOKHO CAEIATh?
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307, llocrponre pCROMYIO TaAbauy € nOMOINBLID TAOAMIHOTO penakropa. (Cpe-
AanTe TAK, 9YTOBHI IHAYCHHA prHKLI,HH BBIYHCAAANCHh ABTOMATHYSCKH.

K § 10 «®yuxyuun i = % M 06 rpaduns

315, 316. JanoanuTe MCKOMYIO TAGAMLYY € HOMOIIBIO TAGAHYHOTO PEAAKTOPA.
IocrpeiiTe ¢ NOMOMBIO CPEACTB TAONMYHOTO peaakTopa rpagmk QyHK-
OUH, KOTOPAs ABAACTCA MATEMATUHYECKONH Moaennio sagavn. Kak Hago yeo-
BEDIICHCTBOBATL TAGAHLY, 4Tobb rpadiuk moayuiics Gomee TOYHBIM?

K § 11 «®yuxumust ¥ = x° # 66 rpadpmux»

3657—360. Bribepure xakyo-1u6o GyHKIMIO U3 3THX 3a1aHUH M OCTpoiTe e
rpacux aeyma cnocoGamu. Ilepsoiit caocod: onpegeanTe, U3 KAKHX Ieo-
METPUYCCKUX (PUryp CoCTOUT BTOT rpaduk, u naodpasure sTi PUrypss Ha
KOOPAMHATHOMN IAOCKOCTH ¢ MOMONbio rpatdmdeckoro pemaxkropa. Bro-
poii cnoco6: cocTaBbTe TAOIMITY, COACPIKAIYIO HAGOD 3HAUEHHI aApryMeH-
TA M COOTBETCTBYIOIMHX M 3HA4YCHUI GyHKIMH, 1 nocTpoiiTe rpadux Ha
OCHOBaHHU 3TOH TAGAMIEI ¢ HOMOIIBK) COOTBCTCTBYIOMIMX WHCTPYMCHTOR
ABTOMATHYECKOro MOCTPOCHNA FPAUKOB; A 3TOTO crocoba Beibepure
BHeNIHUI BUJ rpadiMka, B KOTOPOM 33JdHHEBIEC TOUKU COSAMHSIOTCA OTped-
kamu. Karoit rpadux Gonee coorBeTcrayer gaunoii ¢yuxupur Kak Hago
y4€CTh OCOBEHHOCTH 3TOIM (PYHKIHMU Py BRIOOpE HAGOpPa APIryMEeHTOB J%
TAOAMLEL?

K § 12 <KeagpaTHoio KOpHN. ApidMeTHYIOCKNH KBAAPATHLIH ROpEHb:
HayuuTech M3BI€KATH KBAJPATHBIH KOPEHB C NOMOHIBIO KAJBKYJIATOPA
M JPYTHX NPOrpaMM, KOTODBIMH BBl IIOAB3YETECH JUIA BBIMHCACHHIL
398. Brmoauure 3aganue apyma cniocofamu: 1) ynpocTus Belpakesne Ha Gyma-
re; 2) BRIMHCINE €ro 3HAYEHME ¢ MOMOINBI0 RAMLKYIATOpA §e3 npeapapu-
TENBHOrO yupomenns. Caenaiite BLIBOADI.
)

425. JanmuumTe AAropuUTM JJA PEINCHIA 3TOL 3a4a4i METOROM nepefopa.

K § 14 «NMojmuoxecrso. Onepauun Hag MHONMOCTBAMNH

3agalite kagoe-mMHO COUETAHUE CIOB M BBUIOJAHUTE [OHCK B I/IHTepHETe
10 STOM}’ COYETAHHIO. BbIl‘lOJIHPITe IIOHCEK IO KZUK,ILOMY CJIOBY H3 3TOTD CO-
UeTAHMH OTIEABHO. 3?1METI:TE KEOJIHYECCTRO BHGP'AHHBI_X peayanaTon. OHH—
T xaPaKTCpHCTquCKHE CB(JI:iCTB& MHO)KCCTB, HO)TY‘!&HH’J)D( B peaynyra—
T¢ KANAOTG HOHMCKA. Onunmite B TepPMHHAX (mepaunﬁ HAJ MHOXECTBAMU,
KAK COOTHOCATCA MEXAY c000i PesyabTaThl IOMCKA B KAKAOM M3 CIYyIAEB.
(CaenaliTe BHBOAM, HACKOABKO BLKHO TOYHO 3aJABATH YCAOBUE IOMCKA.
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K § 15 «MRCNOBLI® MHOX8CTES»
s KOKAOTO M3 YUCAOBBEX MHOKECTB BBCIUTE B KANBKYIATOPE HECKOIBKO
BIEMEHTOB 5Toro MHOxecTsa. J06oe a1 panpoHANRHOE YMCIO BBI MO-
xeTe pBecT? MOXHO /U BBeCTH uppanuoHaibHoe wncno? Hacxoasko
TOYHO NPEACTABAACT KATBKYIATOP aTH ducna? Caenaiite BBIROA.
Kak B KAABKyIATOPE MOXKHO 33JATH MHCIO0 TP

475, 476. BeinonuuTe 3a03HMe ¢ MOMOLIBI) KAIBLKYAATOPA M/ WIH APYTUX IpO-
IpPaMM, KOTOPBIMH BB NONBIYETECH A8 BEIYMCACHMIA

K § 16 «CBoicrEa apudMeTHYOCKOro KBaipaTHOr0 KOPHA»

508. BLInmoJHWTE BMYUCICHHR NpUMepa § ¢ DOMOIBI KATBKYIATOPA, HE YIIPO-
Iaf HPEABAPUTENBRHO BeIpaeHHe. Kakoifl cnocod pemeHHs OKazaics
nponge — Ha GyMare MmN ¢ DOMOLILIO KATBKYAATOPA?

520. BrImoJHWTE BEIYMCAEHHSA ¢ TIOMOIIBK KAMBKYIATOPA, HE YIPOINAd MpeABa-
purensHo Beipaxenne. Kakoh cnocod pemennsa oxasancs npome — Ha Gy
MAre WIN ¢ OMOHIBIO KATBKYJIATOPA?

K § 17 ToMaecTHOHNLIO NPeoSPasoBaHHs BLIPANOHWE,

COROPMALLHX APKOMOTHUGCHNO KBAAPATHRIO KOPHM»
BerupcauTe 3HaueHHs BRIPAKEHUN, OpHBEACHHBIX B npumMepax 540, 541,
554 (2—4), ¢ BOMOIE KATBKYIATOPA H€3 NPEABAPHTEABHOIO YIPOHICHE
BBIpLKeHHIH. ByAeT nu moJayaeH TOYHLIH pesyabTaT?

K § 18 «®yuxukst y = /1 w88 rpaduis
C noMompo TaBIUYHOrO PEAAKTOPA DOCTPONTE TAGIMIY, COACPIKALIYIO
HAOP 3HAYCHHNH APTYMEHTA M COOTBETCTBYIONMX MM 3HakueHuE (PyHKIHE

Y= J; INocTpofiTe rpathnk HA OCHOBAHMM 5TONH TAGMHMIIbI.

K § 19 «<KsapparHunio ypasnenua. PolusHre HENonHbx
KBagpATHLIX yPaBHOHMN»
-
3anUIITE ANTOPUTM ANA PEIMEHHA HEMONHBIX KBAAPATHBIX YPABHEHMIT
B 3ABMCHMOCTH OT MX BHAA.
654. JamuumTe anropuTM A PelNeHHA 3Toll 3agaki MeTogoM nepedopa.

K § 20 «Dopmyna KOpHOl HBAAPATHOrO YPARHOHMNS:

) —

3anumuTe ANrOPUTM, KOTOPLUL N0 xosdduipenTam d, b U € KBAgPaTHO-
ro ypasHersa ax’ + bx + ¢ = () HAXORUT €ro KOPHH.



668, 669. JanumnTe ANTOPHTME A8 PEIeHua 9THX 33434 METOAOM Tepebhopa.
Kaxas uadopmanus B yCI0BIAX 3THX 33a4 NOIBONACT CAENATEH BBIBOJ, YTO
MOYHO NPUMEHATH METOA nepebopa, B oTanume oT 3agad Ne 678 u 6797

K § 21 Teopoma Bueta»
IlpuaymaiiTe nBa uncaa, ACCATHYHAA 3ANHCE KAKJIOTO M3 KOTOPLIX COAED-
AT HECKOABKO Iiudp A0 ¥ ocne 3anaroil. Mcnoneaya caeicTBHE U3 TEO-
peMbl, 0GpaTHON TeopeMe BrueTa, COCTABBTE KBAAPATHOE YPABHEHUE, JJIs
KOTOPOI‘O JAHHBIE YHACA4d ABIHIOTCH I((JPHHMH. ﬂ.ﬂﬂ BquHC.J’lEI-LDIﬁ HCIIOE-
3ylTe KAABKYIATOP.

K § 22 <KeappaTHulil Tpéx4nen»
JE T —
3anumMTe AATOPUTM AN PA3IOKCHUA KBJPATHOIO TPEXUIEHA HA THHEH-
HEIE MHOMKHTETH.
771. CoagaliTe MATEMATHYECKYIO MOACIDL AJIA PELICHHA STOH 33434l B 00eM
BHJE.
774. 3anummre AATOPUATM JJIA PEOeHHA 3TOH 3aJa4K MeTO0M ncpeﬁopa.

K § 23 «Powonve YpAaEHOHHK, CEONALMXCH K KEAAPATHLIM YPABHOHHAM:
I~
3anumMTe AITOPUTM JI8 PeleHHs GHUKBAJPATHRIX ypaBHeHHIH. MoxHO
HCOOJIBIOBRATE B KAYECCTRE l'l(),I[l'[pOI‘pElMMh] a.nropn'rM, COCTHBHEHHbIﬁ BAaMEH
ANA PEeeHA KBANPATHOrG ypasHeHus (cv. 3aganme x § 20).

K § 24 ‘PaynoHanbHbio YPABHEHMA KAH MATOMATHYGCHHE MOJGAN
poanbHbix CHTYALMKY
T
Moxuo au ana PA3AMYHBIX 3344 M3 3TOTO rlaparpaq:a CO3AaThk OAHY U TY
e MATEMATHYECKYIO Moaens? IlonpobyiiTe HAlTH TaKHe 33fda4YH U COCTa-
EBHTH OO AATOPHUTM JAA HX PEINEHMA.



OTEeTbl H YKa3aHMA K YNpaXHeHUAM

50. 0,3. 51. 5. B3. % 54. Her. ¥xazanue. IlpeacrarsTe faHHYI0 ApOOH

T
B BHAE (32 1)1 . 58. 1} x — moboe yncno, kpome —1; 2) xkopHeir HeT; 3} KOpHeH
a® +

ueT. 59. 1) Kopreit mwer; 2) —7. 60. 1) Ecau a = 0, To kopueit meT; ecan a # 0,
TO X = %; 2) ecmu a = 0, o x — moboe uncao; ecan g # 0, To x = 1; 3) ecan
a =56, To x — moboe uncao; ecmu a # 6, To x = a — 6; 4) ecin a = -2, To kopHei

1
HEeT, eca @ = 2, TO X — moBoe yHucao; ecaim @ # 2 n a # 2, to x = ——.

+2
6l. 1} Ecnu a = —3, To kopHeli HeT; ecau d #—3, To X = a‘—jg; 2) ecmu a= 90, TO
KOpHel HeT; ecan @ = 9, 7o x — a0boe uncao, ecrm @ # du a9, 1o x=a;g.

B . 1, 5 1
64. —4 npu a = 2b. 65. 48 km /4, 60 km/u. 76. 1} 5 2) et 3) 1%
1 3 mn 1 y+6

: ; & ;8 .79, 1
+5 l—a’z) b-2’ ) n=5 ) (x -77 2) y+2

87. 2) 5; 3) 4%. 88.9)-3;3) 45.80.1)1:2 3 62 1,27 14 3) 1,2 8.
90.1)1;3;, 9,2 1,2, 4,8 3) 2. 91, 15 xm/u, 12 kM /. 92 1) 2' 2} xopueii Her.

. 5 16 2b +1 1
112. 6) -5 7) oy -° &) 956" 113. 5) = ; 6) +2 116. 2) 4
1 7 3
117. 1) =; 5; ,1. 118, 1) 1.2; —. 121, —_ .
) 5 2y 2,5; 3) 0 ) 2, 2) " %) 3539
2n 2 -2b a+bh 1 100° 1
122. 1 : .124. 1) ———=; — ; )
) 9m? - a2’ ) 8b +1 ) ab +2) 2x’ ) (a® - 2562)2° ) y-2
128. m. Yrxasanue. TIpeacTaBeTe Kaska0€ U3 CAATAEMBIX B BUAE Pas-
1 1 1 3

HOCTH ABYX gpobeii. Hanpumep, @-D@-2 a-2 T 129, @-a-1

132. Yxaszanue. K xaxaoii ua ,npoﬁeﬁ, 3AMHCAHHBIX B JI€BOH YaCTH PABEHCTHA,
npubassTe 1, a k npasoi yactu npudassTe 3. 135. 270 kv 160. 1) —5; 2) 0.9;

3) 5: 4) -3,2. 161. 1) g; 2) - 162.83.163.10. 164. 7 wiu —7. 165. 2 wi

{a%

2.166.1) 1; 2) 1. 167. 1) .9} 1.170. 1) 0.5; 2) x — moboe uncio.

172. 1,2 u. 173. 50 x, 30 . 174. 5 myxxumH, 1 xenmuna, 6 gereir. 178. 1) 1—
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2 12 1
b—3’3) 30—1’4) a-2b

4) 2*2 4180,1) ¥*8. 9y a-%. 4
| )i Y 5 7Y

2) ; B}

a+5’ )55 5D LY xy
Iy a-1_ . _ 7+ 1
L) ol o6) a2 181 1) T,
. 184. 1) He aasucur; 2) sasucur. 186. 1) i;z) a-3;

2 c-53) -2 4) L2

a+b

. 9) —a 188.1) ~2*%. 9y 1 189 .

3)a+1-4)“+b.137. 1) o -

192. 1) 2)1.193. 1) —1— 2) =. 195, Yxazanue. [lpeactapsTe JAHHOE BBI-

bz ’
paxenue B Buge 10 . 37 — 5 . 27 196. 480 kr. 197. 440 p., 950 p. 198. 2 4.
199. 90 peTaneit. 200. 3 Bopobsér, 10 romydeii, 11 ropaun. 207. 2) KopHeit HeT;
3} —2; 4) x — moboe uucno, xpome 2; B) x — moboe uucao; 6} 3; 7} 0,5; 8) xop-

pell mer; 9) —%; 10} 17; 11) 12; 12) 1%; 13) —4; 4; 14) 0; 15) 4. 208. 1} —1;
2} kopueit HeT; 3) 10; 4) kopreii ner; 5) 4; 6) x — moboe yucno, xpome 0; 7) 6;
8} x — moboe wucno, xpome —0,5; 9y —3; 3. 209. 7. 210. 10. 212. 1) 14—3; 2) xop-

neit wer; 3) 7; 4) 0, —2; 5) xopneit ver; 6) —-17; 7) 0; 8) kopuett ner. 213. 1) 10;
2} —0,5; 3) —3; 4) —4; 4; 5) kopneit ner; 6) —H. 214. 2 I{M/‘i 215. 29 kM u.
216. 9 xm/4. 217. 1) Kopueii wer; 2) 9; 3) 0. 218. 1) 0,6; 2) 0. 219. 1) Ecian
a+1l, tox=1;ecmna=1, To KOpHe# HeT; 2) eum A # -5, TOX=a; ecan a = —H,
TO KopHelt HeT; 3) ecmn a = 0, To v — mo6oe wicro, kpome 3;ecmma=0u a# 3,
TO X = 4; €cAM 4 = 3, To KopHei HeT; 4) ecmu a £ 7, To X = @ win ¥ = 6; ecau
a=7 rox=60becmazdna*x-2, tox=4unmx=-2;ecina=4, rox=-2;
ecma=-2tTox=46lecmazduna+r-2, rox=a,ecma=4uma=-2,
TO Kopueil HeT. 220. a =2 wma = -2 221. a=-9, wm a = -3, wmn a = 0.

222, 70 000 xureneir. 223. 60 xm. 251. 1) 2,7; 2) 947. 258. 5. 259. 6.

265. 31 Gonsamka. 266. 80 000 xureneii. 267. 2 k. 280. b) ~237) % 8) %.

281. 5) 16; 6) 144. 201. 1) —3; 2) —5; 3) —2; 4) —7; 5) 0; 6) 2. 292 1) 4;2) 1;

3} —1; 4) 6. 295. 8 Mun. 296. 554 «r. 207. B 81 paa. 208. 1) — - 2) ~4b*

oy 1=6b
3a 2 -1’ +2) 2
3) 4 unum b; )2u}1u3.301. 16 wm 7;2) 4 nim 5; 3) 4 wiu 5; 4) 4 wm 5.
302. 28; 8. 303. Ha 31,6 %. 304. 5 4 45 mun. 305. /la, uago nars MoueT no b p.
v Tpu MoseTH HOo 2 p. 331, 1) 2; 2} —1; 3; 3) kopueit ver. 332. 1} 2, 4; 2) -1, 1;
3 rkopueit mer. 346. Kopuei ner. 346. Ymenpmunacs Ha 9 %. 347. 36 moner,
24 mouneter. 348. 12 km /4. 353. 1) Kopueit vet; 2) -1; 3; 3) 2. 354. 1) -3, -1;

3} 15c® + 5; 4) ——. 269, 1)

. 300. 1) -1 wmm 0, 2) 3 nau 4;
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2) kopuemn aer;, 3) —1. 369.4. 371 5 kv /w1, kM /a 397, 1) —10; 2) 20 3) 23,8
4} 13; 5} 216; 6) —20. 398. 1) 13,4; 2) 21; 3) —20. 399, 2} x < ; 3) x — m0boe unc-
no; 4y x=0; 5) x 2 §; 6} x € §; 9) x — mwoboe uncno, oTamunoe ot §; 10) x = 0
nxz9%11)x 2 0; 12) x = 0; 13) Takoro sHauenun ¥ He cymecrsyet; 14) x — mo-
6oe gucao; 15) x = {); 16) x — awboe uncno, orauunoe ot (. 400. 2) y < 0;
Nyz00)y<0dB)y=060y>0,7y>20ny=+1 401, 6)-10; 10. 402. 4) —7;
7.405. 1) 167; 2) 2116; 3) xopueii zer. 406. 1) 4900; 2) xopueii ner. 407. 1) Ec-
g a# 0ub#0, roaub— aucna ogHoro aHaka: ecau a =0, To b — 106o0e unc-
a0; ecia b =), To @ — moboe uncno; 3) ecan b 0, o a = 0; ecan b =0, T0 a
— moboe uncao; b) ecm a 2 ), to b € 0; ecim @ = 0, vo b — moboe uncno.
408. 2) Yrasanue. x* — 4x + 5= (x — 2)? + 1. 409. Yxasanue. —x% + 6o — 12 =
= —(x — 3)* — 3. 410. Bupaxenue 2. 411. 1) 0; 2) gropneit net; 3) 1; 4) -2;
by —1;1;6) 1. 412. 1) §; 2) kopucit mer; 3) 1; 4} 3. 413. 1) a > -1; 2) a =—1;
BNa<-1.416. 1} Ecana=0,rox 2 liecnoma 20, rox=1;2) ecina=1, to
x— aboe uneno; ecmm a1, rox=0;3) ecoma=0,tox 2 1; ecoon a # 0, To
x=2;4) eesm @ < 0, To xopueit ver; cem @ 2 0, Tox =a’ + 2. 417. a < 0 win

a=1.418. 13 419. 2% ‘; 420. 27 xymop 1o 100 p., 4 xymops: o 500 p.
5o
429. 9) {-2, 2}; 4) D. 430. 4) {5}. 434. 1) 5”;15’; 2) 2. 435. 1,4 e/

436. % 443.2) {4, 0, 7}. 453. 2) @, 4) (2, 3, 5, 7}. 456. 2) MHOXECTBO Beex

HATYPAILHBIX uykcend, Kpoume 1; 3} MHOXKECTBO, COCTOAIMEE N3 BCEX HEUETHBIX UH-
cen i uncna 2. 469. 3} Tocrarouno; 4) neobxogumo. 461. 96 aepeenen. 462. 1.

m
482. Vxasanue. Ilycte — u 2 _ JAHHBIC paguoHAnbHBIC yncna. Torga nx cym-
r q

my + np

3
MA PABHA , TO €CTH ABIFeTCHS YHUCAOM BHAA 7 rie s e Z, te N
ng

483. Yxazanue. Ecin npeanoiokuTs, YTO JAHHAS CYMMa — YHCAO PALMOHAND-
HOE, TO M3 3TOTO CACIYET, YTO JAHHOE HPPAHHOHANBHOE YHCE0 MOXHO OPeLCTa-
BUTE B BHJAE PASHOCTH ABYX PAIHOHAILHBIX uyucen. 484. 1) Her, HANIPHMED

NEY +(—J§) ={; 2} Her, Hanpumep J3.8 = (\/g)i’ =3; 3) Her, Hanpumep
ﬁ. 488. 18 n.
a
518. 1) Hu npu kakom smadenunu x; 2) 3; 3) —1; 3. 518. 1) —4; 2} 2. 520. 4.
521. 120 ra. §50. 1) 6v2; 2) 1142; 3) 10y3; 4) 95a; 5) —avab; 6) 0.

§51. 1) —6+/3; 2) 6/7h; 3) 100°Ja. 553. 1) 16++/3; 2) —1045 —5; 8) 1; 4) 1;

\@ -0=10.485. B TPEThEM NOARE3AE HA MecToM sTaxe. 486.

5) 4. 554. 1) 10 — 42; 2) 74; 3) 4; 4) 32.561. 1) Ja —2; 2)



+Ja J_J_ J_ e Ja
4) =Y 5 0 7}\;‘_+ 8) a - IQ)IIIO)&

562. 1) m; 2) —ﬁ; 3) } \/_ 5) Vx; 6) 5 563.1) m* J—m;

a0 Jb; 8) —2x3 Jy; 4) mPn*mn; 5) —3xy7 V5x; 6) aab‘*JE; 7) —11meb°f2m;
]) min’ﬁ. 564. 1) -m°V—m; 2) a“b®Ja; 3) —Tavh: 4) a*h*\ab;
5) —3x7y'7/3x; 6) —Bmsnsp?’@. 565. 2) IToCcKOABKY M3 YCIOBUS CIEAYET,

ato b < 0, To bJ-b = —b*; 3) Jc7; 5) —Jx7y5; 8) Ja'b®. 666. 2) —JBan®;

3 Jp°; 6) —J-ba%h. 568. 1) 2 2 2) Ja. 569. 1) J2+1; 2) JB3+2;
Va + b

3) V6++/5.570. 1) V7+1; 2) 6+3; 3) V6 ++/2. 571. 0. 574. 1) 4++/2;

9} 343 + 1. 575. 180 getaneit. 576. Ha 25 %. 577. 6 km/q, 2 kv /v. 578. 17 Ba-

rouos. 596. 1) 0; 1; 2) 0; 1; 3) xopueit mer; 4) 1; 5) 4; 6) 1. 598. 4) 5 — 23,

5989. 2) —/2. 600. 0. Yxasanue. Jlemas uacTe 3TOrO YPABHEHMSA TPHHUMAET
TOALKG HEOTPHIfATEIbHbIE 3HAYEHHA, 4 OPABAA — TOJBKO HETJKBEUTEIBHBIE.

605. 1) V7 —1;:2) V3 —v2 3) 3-+/3; 4) 62 606. 1) V5 -2, 2) B — 2;
3) 5—92%. 607. Ecin @ > b, To oqum KOpeHp; ecan 4 < (), To xopHei Her.

608. 2Ja +1 mpu a > 1; 3 npu 0 < a < 1. 808. 12 opu a > 36; o.Ja npu
0 < a< 36. 610. 63 xr. 611. 3 xkm/u. 613 1 u 12 mun. 630. 6; 7. 631. 9; 10.

633. 1) 0; 14; 2) xopneii uer. 634. 1) 0; 2) —9J2; 9/2. 640. —3; -9 wau 3; 4.

641. —1; 0 munm {; 1. 642. 1} 4; 2) 0; -8; 3) —9,9.647. 1) 0; -3, 3,2} 0; 1; 3) 1;
4) —2; 2. 648. 1} 0; 7; -7: 2} 0, 5; -7: 3) -1,5; 1,5. 649. 1) 2; 2) 3; 3) 0,5; —-2; 4) Ta-
KOTO 3HaueHus He cymecTsyer. 650. 1) a = 4, X, = —4; 2Ya=0, x, =2 um

=1, %,=2;3) a=3,x,= -2 654.35. 661. 1) I; —%; 9) 1, 9; 3) “27‘/“’_'
662. 1) 2, —Z- 7)-3 1.663.1)4-352) 1, -5 3) % 2;4) 34J15,5) 3,6

“"(_ 664. 1) 3; 0; 2) ‘2+‘/_,k ) xopHeit ner. 665. 7. 666. 38 cu.

667. 6 u 14 1w —14 u —6. 668. 10; 11. 669. 13; 14. 670. 1) \F —‘/'_- 2) -1;
J6; 3) 6; - 4) -1; 2871 1) 2 22, 2) 2 V8, 9) 15 I 672, -20; 4.

673. 1; _E' 674. 8 cm. 875. 6 cm tam 12 em. 676. 10 cm, 30 . 877. 9 cm, 40 e



B6/8.9 11; 13 67/9.4; 6:8; 10. 681. 16 0be3naH mau 48 0beangH. 682, & komana,
683. 15 cropon. 684. 1) —8; —7: 0; 1; 2) —1; 1; 0,6; —0.6; 3) —3+./14; 4) -2, 2
B} 3; 5; —3; —5; 6) 2, —2. 685. 1) —12; 2, -2; —8; 2) 3; 3) 15; —7++/34; 4) 9; 0.
686. 1) —10; 2) 3. 687. 1) é; 9)3.688. 1) b=-22) b=-12 um b = 12,
689. 1) /=135 2)b=-8um b=8693. Hax=-"2a-1mwmx=-a;2)x=2a

wmx=43ecmazld to x= 2“—5 Wian X = —é; ecnu @ = {), To KopHeil HeT;
1 1 1 I 1

Yecnma=—,To X=—;ecmua+ -, 0 X=—mwm x¥x=——— 694 1) x=3a-5
2 3 2 3 2a -1

wmx=—a;2)x=-S3auwmx=43) ecma=0 tox=1; ecinm a = 0,

0 x =1 nan xzé. 695. 1} b =0 wm bz—%;?)bz—?} wm b = 26 wn

b=-2v6:3)5=19.696. 1) h=0um b=—05umb=052 b=—3 wmb=—-5.
697. =% 608.9.699.4, yT7, 3/2. 700. 45 7, 76 v. 701. 14 auctos. 715. x, = 10,

q=-20.716. x, =6, p=-1. TAT. 5, =2, b = 14. T18. x, = 1,6, m = -1,28.
719. -20,5. 720. 7. 725. x, = 1, %,= 9, ¢ = 9. 726. x, = —14, x, = 6, @ = 84,
727. x, =9, x, =2, m=-18. 728 x=1,x=-5n=-5 731 1) 1,5; 2) 69
Yicazanue. x,* + 2,7 = (x, + x,)* — 2x,x,; 3) 57; 4) 567. 732. 1) 80; 2) —E
3) V89. Yxasanue. |x, - x,| = J(x, — %)% 733.2% + 12¢ + 17=0. 734. 22 — 181 +
- 40=0.735. 622 — 14xr+3=0.736. 2 - 15x+8=0.737. a=2 wm a = -2.
738. @ = 6 unu a = —6. 740. 1} 7; —7; B, —5; 2) -11; 11; -1; 1; —4; 4
741. 1) -9 9, —6;6;2) -17; 17, -7, 7, -3; 3. 742. b=c=0wmwm b =1, c = -2.
743. 1) a = 2; 2) Takoro aHaueHns g He cymecTeyer. 744. a = 2. 746. 4 paga no

2a -3 h-3% e+ m+m+l
12 gepesnben. 748. 18 %. 757. 1) e 2) b1’ 3) Py 4) 10
B _X+4. 1- 3 . 2y+5_‘ a+l, S—b_ 1) _3
) xr+8’ )5 - 758. 1) x—l"z) y-1" )a 5’4) h-1 758. 1) -3;
9 —2: 3) %. 760. 1) —4: 2) —14. 761. 1) 1: 2) Qb“, 3) —%; 4) 4.

765. 1) (x—y)(x—by); 2) (@+9b)(a—4b); 3) (Bm+n)(m — 3n), 4) (dx —y)(x — ¥).
766. 1) (a — 4b)(a — 10b); 2) (36 — 2c)(4b + 3¢). 767. 1) Ecm a = 3, To x — n10-

. a+ 4%
Goe uucao; ecan @ = —2, To KOpHeH HeT, ecmm a # 3 na # -2, 1o ¥ = 2;
a+
2} ecnm @ = 7, To ¥ — moboe uncao; ecan @ = 1, To KOpHEN HeT; ecau a@ # 7

2a+1

nazl, o x= . 768. Ecan a = -8, To x — moboe aucao; ecan 2 = 1, to
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KOpHel HeT; e az-8ua# 1, To ¥ = at ? 771. 6,8 %. 773. 1) Kopueii ner;

2} —4; 3) 3, 4) y — nmwbBoe IEHCTBUTENBHOE UMCAO, OTIMYHOE OT —4 u ot 5.
777.1) 4 1;2) -1, 3) -3, 4) -2, 10;5) 7, 6) 6 7) -5, 10; 8) 5, 9) 2, 8; 10) -2,
9 11) -3; 2; 12) 4; 0,4 ‘778. 1y -1; 2) —0,25; 3) 0,5; 6; 4) 8; 5) —3; 6) -3; 12;
7y —1; %; 8) —3; 13. 783. 1) 6; 2) 5; 8) 7 4) 6. 784. 1) 10; 2) —7. 785. 1) 3 + VIS;
2) 2%, 1; 3y —27: -1, 4) 5. 786. 1) 4; 9; 2) 5. 787. 1) —1; 18; 2) -98; 2; 3) —1.5;
1) -9:5) -3: 4;6) -8, 7) 2. 8) 9; 9) 1; 10) 9. 788. 1) —60; 50; 2) —3: 3) 0; 24.
4) 9; By —20; 2; 6) 15. 789. 1) —g; 14; 9) —56: 60. 790. 1) —15: 12: 2) —20; 2.

791. 1) —5; 2) Kopueit mer; 3) 3%,- 4)1.792. 1) -15; 1; 9) 1,5. 793. 1) —/3: V/3;
3,3:9) 64 1;1:3) 0; 3; 4) —1; -3; 1. 794. 1) —%; 1;2) 0,5. 795. 1) -1; 7;
9. 4; ) —6; —2, —4+.20: 3) —2; 1 4) —g; 10.796. 1) Ecma=1, to x = 7

ectma=7tTox=l,ecmazluaz7, rox=1wmx=72)ccama #1
naz7, rox=a;ecma=1wma="7, toxopueit ver; 3) ecxm a #2 n a;&%,
mx=3aumx=2:ecin a=2 um arg, Tox=2;4) ecin a =0, To X — 11>

Go€ UHCI0, OTAMYHOE OT —3; ecam @ = —3, To KopHeit Her; ecm a 2 0 a # 3,
Tox=a. 797. a =25, wm a = 95, i a = 6. 802. 75 km /4. 803. 50 xm/u,
60 kM /u. 804. 80 km /4, 60 kM /4. BOS. 80 kv /u. 806. 12 kne /4. 807. O crpanmn.
808. 30 v°, 25 u’. 809. 6 aueir. 810. 31 km/u. 811. 10 xm/u. 812. 3 km/u.
813. 2 km/u mam 2,20 km/u. 814. 60 km/u, 40 km/u. 815, 60 MU
816. 60 xas/u. 817. 8 xm/u. 818. 32 km/u. B19. i 820. 17—2 821. 45 pgmeii,
36 aueit. 822, 15 9, 10 u. 823. 21 u, 24 4. 824. 80 r. 825. 30 kr. 826. 3 kM u.
827. 5 u. 828. 4 «, 6 v, 12 u. 829. 80 kv u. 830. 24 perann. 831, 12 u. 833. 6.
8 4

848, —.854.4) 1 . 857. ———

3) 3 )1.23 ala +12)
HOCTH J€BOH M HPABOH 4acTel AanHOrCe paseHcTsa. 911,

B —1;1: 2y -10: 10; —22: 92. 936. 2= 1. 936. 2 = 3.

. 868. Yxasanue. Paccmorpure paa-



OTBeThl K 3agaHuam «[lposepbTe cedar»

B TECTOBOU bopme

3apanue N? 1

3 4 i 6 7 I 10 | 11 | 12

| A A ‘ ‘ A ‘ B ‘ r 5 | B
3apgaHue N? 2

3 l 4 I 6 7 l 10 | 11 | 12

B r A B B B A
3apaHue N? 3

3 | a | 6 7 | 10 | 11 | 12

B 3 A B A A r
3apaHue N2 4

3 I a | 6 7 l 10 | 11 | 12

| B ‘ B ‘ ‘ A ‘ B ‘ B A 3
3apgaHue N2 5

3 | 4 6 7 | 10 | 11 | 12

r B B | A r B | A
3apanue N2 6

3 | 4 6 7 | 10 | 11 @ 12

A 5 B | A r E | B
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AﬂQa BUTHO-NMpeaAMETHbI 7 YKa3aTteib

Bepmmna napaboust 90

Bersu runep6onnt 77

— 1apabont 90

Buecenne MHOMXUTENS [I0J 3HAK KOp-
Hs 133

BoiHecenne MHOMHUTENS M3-10J 3HAKA
KopHs 133

Bripaskenus gpobubie 5

— pauMOHAILHBIE D

lMineptona 77
Ipadmueckuii metoy pemenus ypasHe-
Huit 79

JucKpUMHHAHT KBAAPATHOTIO TPEXwiIe-
na 182

— — ypasnenus 164

Jlonycerumble 3HAYEHUs [epeMeHHBIX b
JApobb GeckoHeuHas HeNnepHoaHYecKas
mecsitiydas 118

— — nepuognYecKas gecaruanas 117

— panmonaabHas 6

3HaK KBaJpaTHOro KopHs 95
Masieuenne KsagpaTHoro Kopus 95

Hopens ksajparnoro rpéxwiena 182
— KBajparHbil 95
— — apugmernyeckuit 95

Merton samenn! nepeMennoil 188
MuoxkecTBO JelcTBUTeIbHRIX ypcen 119
— HaTypaibHbiX yncen 116

— pauHOHAIBHBIX guicen 117

— 1eabx yncen 116

O6parnas nponopUHOHALBHOCTE 710
O6mas mepa 125

O6uuil anaMenarenn 24
OcBoboxieHHe OT HPPALHOHUIBHOCTH
B 3HAMeHaTene gpodu 135

OcHoBHOE CBOHCTBO pPalMOHAIbHOI

npoon 11
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Mapabona 90

IMepuon apodu 1 17
[Moakopennoe Boipaxenue 95
[Moagmuox)ecTto 109
[Mopsanok uncna 61

Pamqukan 95

PaznoxeHne KBapaTHOro TpeéxwuieHa
HA JUHEHHbIE MHOKUTEA 182
Cpoiicta  apudmMeTHIECKOro  KBaj-
parnoro kopust 126

— cTelleHH ¢ HelbIM mokazareiem 67
Cousmepumblie orpeskn 125
Coxkpamenune apoou 11

Cranpapraeiii sy uncna 61

Crenens ¢ nynessim nokasarenem 60

— — LeJIBIM OTPULATEILHBIM [10KA3aTe-
nem 60

Teopema Buera 173

— obparnas reopeme Buera 174
ToxaecTBeHHO paBHble BbhipaxkeHus 10
Toxnecrso 10

Tpéxuren ksajparsbiil 182

Ypasnenue 6ukpajgpartoe 188
— kBajgparHoe 158

— — HenoJgHoe 158

— — npusejénnoe 158

— auHeltnoe 157

— nepsoii crenenu 157

— paunoHaibHOE H2

— Tperheil crenenu 196

— veTBEpToit crenenn 196
Ypasuenus pasHOCHIbHbIE 51

DopMyna KOpHel KBa|paTHOroO ypaBHe-
Hus 165

Yucna peticrBurensusie 119
— uppanuoHaisHbe 118

— HaTypaibHble 116

— paunoHaibHbie 117
neaste 116



| nagpa 3. RBajpaTHble ypaBHeHuUs

§19

§ 20

§ 21

8
§

§ 24.

} 99,
S 23.

i KHMPEITHbIC ypilBHCHI’IH.. Pemenne HenoaHbsx

KBAJ[PATHBIX YPABHEHME . . ..ottt iiiiia st iaecieaeeaas
i ¢()pM}’ﬂa KUPHCI‘K’I KB&,E[P&THUFU )’paBHCHHH ....................
Teopema BHETA .o pns sitemins sas s mes St mmes s
3adanue Ne 5 <Ilposepvme cebsi» 6 mecmosoit popme . . . ..
RBaNPATHEIN TDEXIIBEL 4 o uoisim e s wusteisioms s siiemsi s ws siesis
Penrenne ypaBHeHMIT, CBOSAINXCH K KBAJPATHBIM
VPABECHIAM . oo o S i 500 s S0 Ay Sras S
Pewenue ypasuenuil Memooom 3amenbl NEPEMEHNOU . . . . . ..
Cexpemnoe opyicue Cuyunuona deav Peppo ...............
PanuoHaiLHBIE YPABHEHUS] KAK MATEMATHUCCKUE
MOJEIH PEANBHBIX CUTYAIME .. ... otvtineteienneenennnnnenn..
FnemMenmvl MaAMeMamuueckol AOZUKU . .. . ...,
3adanue No 6 «Ilposepvme cebsi» 6 mecmosout hopme . . . ..
LRI ZTBBE P e e o OIS ¥ SR TS

YopaskHeHHs Ui DOBTOpPeHUs Kypca aareGpsnr 8 xracca ... ..
CBefleHHsA M3 Kypca aIreGphbr 7 KJIACCA ... ...................
IIpoeKkTHAA PaBoTa .. .............iivmiiuniieinnnnn..
JPYKHM € KOMIOBIOTEPOM . .. ...ttt aanannens
OTBETHI H YKA3aHHA K YHPOKHEHHAM . ... ............c0.....
OTteeTr! K 3aganuaM «IIposepbTe ceGA» B TECTOBOMI dopme . ..
AndaBUTHO-IPEAMETHBIH VKABATEAD . ... ov e enrn e ninnnnnn..



KBaapatbl M Ky6bl HaTypanbHbiX 4ucen ot 1 go 10

n 1 2 3 4 5 6 7 8 9 10

72 1 4 9 16 25 36 49 64 81 100

n 1 8 27 64 126 | 216 | 343 | 512 | 729 | 1000
CreneHm yncen 2u 3

% 1 9 3 4 5 6 7 8 9 10

9n 2 4 8 16 32 64 128 256 512 1024

gn 3 9 27 81 243 | 729 | 2187 | 6561 | 19683 | 59049

CeBoncTBa cTEeneHM c LenbiMm nokasarenem

atgh = am+n
ar*:a®=a” " (a=0)

(am)n = qg'mn
(ab)n = ah"
a ”_a_”
[E} =3 (b#0)

CBoicTBa apuPMeTU4ecKoro KBagparHoro KopHsa

Ecmm a =z 0, to

(Va)' =

g 06010 AeUCTBUTENBHOTO d

Ja& =d

Ecomaz=z0nbz=0, to

Jab =Jab

Ecmaz=0nb>0, o
k-5
b~ b
®opmyna KopHe#l KBagpaTHoro ypaBHeHus ax’> +bx +c =0

y = —b+ b - 4ac

Za

a

Ta6nuua KBagpaToB HaTtypanbHbIX yucen ot 10 o 99
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