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Jloporne ceMHKIACCHHKH!

Brl HauMpaeTe May4aTh HOBBIH yueOHBIA
npejamer — ameﬁpy, SABAAOIYIOCS OJIHHM M3
BASKHEHIIIUX pas/leJloB MATCMATHIH.

Anrefpa BOBHHKJIA 1I0J] BIMAHHEM HYXK]
OUI.I.IGCTBBHHOﬁ HNpaKkTHKH, B peayJibTaTte IOMC-
KOB ODIMX IIPHEMOB pellleHus pasHoodpasHbIX
aajiau. Aaredpa HCNoOJNbL3VeTcs B COBPeMeHHOM
MHPe O4YeHL IMHPOKRO: B (PH3HKe, OHOJIOIHH,
SKOHOMHEKe, HI(POPMATHKE, APXUTEKTYPE U JIp.

HMayuas matematuky B 5 u 6 Kiaccax, BhI
HAYUYHJHCH BRINIOJIHATE pasJIHUHbLIe neﬁc'rnnﬂ C
eJILIMY UHCJIAMH H JIPoGAMH, HAXOJUTL KOPHH
ypaBHeHM, pelaTh TeKcToBkie aajiaun. B 7 kiac-
¢e BRI yanaeTe en@ muoro nosoro. Bul nayuurech
BLINMOJHATE pasjindyHble TOMIECTBCHHBIC l!pGOﬁ-
pPA3OBAHMA: CJOMeHHe, BRINHTAHME M YMHOMe-
HHe MHOI'OWJIeHOB, pasJiodKeHHe MHOI'oYwJieHOB
HA MHOMKHTEJIH U MHOTOe Jipyroe. Jdro JIACT BaMm
BOSMOKHOCTE pelnaTh pasHooGpasHblie 3ajlauM.
Briepnrie Bl yanaere o cnoco6ax peirenusi cHe-
TeM ypamlelmﬁ C JIBYMA NnepeMenibIMHA. T(!I'Il}p].
Bhl CMOMKeTe pellaTh TeKCTOBRIe 3ajjauH, He-
NOJIL3YSA He TOJLKO YPABHEHMSH ¢ OJIHOH lepe-
MeHHOH, HO M CHCTeMbl YpaBHeHHH ¢ JByms
nepeMenHbIMU. Bhl MO3HAKOMHTECH €O CBOMCT-
BAMH HEKOTOPLIX (DYHKIHI, HAYYHTECH CTPOUTEH
WX rpapuiu. 3nanust ¥ ymenusi, npuobperén-
HEIe HAa ypokax anreGpul B 7 Kjacce, NOMOTYT
BaM IIPH H3YUEHHH MHOI'MX INKOJIBHBIX Npejme-
TOB: I'COMETPUHM, HH(MOPMATHKH, (PH3HKH, XH-
MHH M Jp.

Hajieemest, uto, 3anuMasich 10 3ToMY yued-
HUKY, BB N0J1I00MTe HOBLIH yueOHLli npejamer —
anrebpy. Jlns sroro, npekje BCero, HalnucaH-
HOe B HEM JloJbkHO OITE nousTHO. IlooTomy
B O0BSICHUTEJILHBIX TEKCTAX IIOIIDOGIIO painLAac-
HAETCS HOBLIH MATepHall, NPpHBOAATCSH pellleHHs
pasyIMaHBIX 3a/1ad. OHHW IOMOI'YT BaM pasobpaTh-
¢Sl B M3y4aeMLIX NpHéMax npeobpaszoBanust Bhi-
paskeHH#, pelleHus YpaBHeHM, MOCTpoeHHst
rpagukoB GyHKUMIA ¥ ap. MaTepual, KOTOPRIi



HYJKHO 3AllOMHHTL, IleUaTaeTcs Ha LBeTHOM (oHe, uTOOLl Bhl 0OpaTHIIM
Ha Hero BHMMaHue. Eciiy Bl 3a0bUJIM UTO-TO M3 paHee H3YUeHHOro, TO MO-
sKeTe 00paTHTLES K pasaeny «CBejleHHs H3 Kypea MaTeMaTHKH b—6 kiac-
cons. KonTposknnie BONPoch W 3a/lanus, NOMCINENNEIC B KORIE Kaj)/Joro
naparpada, Mno3poJiAT BaM 3aJ[lyMaThCs O CYTH M3YUEHHOI'o MaTepHasa.

B yueGHuKe BaM npejaraiotes passoobpasHuie yupaskHenusi. Ha-
JleeMcsl, UTO Bhl IPHMETE AKTHBHOE YUACTHE B BLIIIOJIHEHUH YIIPaXHeHH i
110/1 HAZBAHUEM «3aJlaUa-MCCJIelOBAHUE s, PACCUMTAHHBIX HA KOJUIEKTHB-
Hoe ofcysK/leHHe IPHEMOB pelllenHs, a TaKKe 3aj/lanunii, npejAnasnaven-
HBIX JUisi paGoThl B napax. Brimosinsisi Takue 3ajilaius, Bhl HAYYHTECh
NPHCAYIIUBATLCA K MHCHHIO TOBAPHINEGH W OTCTAMBATEL CBOIO NMOZHIHIO.
IIpu pabGore ¢ yueGHMKOM peKOMeHJyeM HCIIONL30OBATEL CHelHalibHBIN
JMCK, Tjle npejJiaralores Ylpa)XHeHHus, KOTopbie Bbl MOXKeTe BLIIIOJIHHTh
HA KOMIILIOTEpe.

Ecnw BLI MHTepecyeTech MaTeMaTHKO#R, TO Balle BHMMaHHe, Geayc-
JIOBHO, NPHBJICYST MaTepuasn pyopuky «JLns Tex, KTo XoueT 3HATEL GOJNL-
mes, NOMEeI@nnLii B Kone kaxgioi rasel. Cnenupansno juisa peéar, na-
XOASAIHUX PaJIoOCTL B PpellleHHH HEellPOCTLIX 3ajjavu, B yueOHHKe IoMeleHkl
«3ajiauy NOBBIIEHHOH TPYJIHOCTH».

Koneuno, MHOI'MM K3 Bac JIIOGONILITHO Y3HATL, KAK W [I0UEMY 3apOXK-
JlaJicsl ¥ 3aTeM PasBHBAJICH TOT WJIH HHOH pasjlen anredpw. Jlng orpera
Ha 9TH BONpockl B yyebuuke jawTtes «MeTopuueckue cpejilennss.

HlenaeM paMm yenexon B H3YUCHHM HOBOT'O HHTEPECHOI'O NpejaMeTa —
anrebpsl.

B yueGHMKe HCHONB3YIOTCH CHEAYIONIHE YCIOBHBIE 0003HAUCHUA:

— MATepPHAJ, KOTOPEIH BaXKHO 3HATH

- TEKCT, KOTOPhIH HYMKHO 3AIIOMHHTE
HAYAJIO PeIleHus 3ajauu
OKOHYAHHE PelleHus 3ajaun
— Havano oGOCHORAHMSA YTBePIKCHHS HJH BHIBOJA QOPMYJILI
— OKOHUYaHHe 0BOCHOBAHWSA WJIM BhIBOJiA
19. — sajlanne oBA3ATENLHOTO YPOBHS

201. — sajande MOBLIEHHON TPYIHOCTH

YHpPasKHeHHHA s [MOBTOPpeHHS
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B artoil rnase BbLlI NOBTOPUTE HauanbHbLIe cBefleHusi 3 anredpol, ¢ Ko-
TOPLIMK NO3HAKOMUIKCE B 5—6 Knaccax. Bam yxe npuxoannock HaxoauTh
3Ha4YeHUs BbiPaXEeHWA C NepeMeHHLIMM, CPaBHMBaTL UX, pellaTh ypaBHe-
HUY, NPUMEHATL UX NPU PeLeHM HECNOXHLIX 3afady. Tenepb aTU 3HaHWA
W yMeHus OyayT paclumpeHsl. Bl yaHaete, 4TO HA3LIBAGTCH TOXAECTBOM,
TOXAECTBEHHLIM NPeobpa3oBaHueM, HAYUUTeCh BLINONHATL TOXAECTBEH-
Hble Npeobpas’oBaHns BLIPAXeHUA ¢ NepeMeHHLIMU U NPUMEHSITL UX NPK
pelleHnn ypaBHeHWid. PacluMpuTcs Kpyr 3aiad, KoTopble Bkl CMOXeTe pe-
WaTk C NOMOLLLIO YpaBHeHW. Bbl caenaete nepesle Wark B U3y4eHuu cra-
TUCTUKWN — BaXXHOIR Hayku, NnoMoraioulei pa26uparscs B 23aKOHOMEPHOCTHX
SABNEHWIA, NPOUCXOASALLMX B NpUpoje KU obulecTse.

BbIPAXXEHUSA

Pemum sajaay:

«TypHeThl B TeYeHHe JIBYX YacoR exXalid Ha BeJIOCHIeNax 1o Imocce
co cropoeThio 16 km/u, a satem nuM Jecom emé 7 km. Kakosa anuna
BCEro MapipyTa?s

ITo mocce TypueThl npoexanu 16 - 2 kM, a necom npouuwtu 7 kM. Ilo-
OTOMY JUIMHA Beero Mapiipyta passa (16 - 2 + 7) km, 1. e. 39 kM.

elnas 3ajlauy, Mbl MOJYUHIH Yucrosoe évipaxcenue 16 - 2 + 7.

YucaoBble BRIpaKeHHs COCTABJISIOTCS M3 YHCe) ¢ OMOILI0 3HAKOR

neiiereuii M ckobok. IlpuBenéM emé npUMepnl YHCIOBLIX BLIPAMKEHHNA:

43:5; 9,6-3-1,2; b5-(7,4-6,1).

Yueno, KOTOpOoe noJyuaercsa B peayJibTATe BhIIIOJIHEHHWA ;[el‘ic'r-
BHH B YMCIOBOM BBIpAXKeHHH, HAZLIBAIOT sHayenueMm soipa
NHeenui.



Haipém, nanpumep, sHauenue Boipakenus 12 -6 — 35 : 7. Jlus
9TOr0 Mbl JIOJKHBI, cOOJIO[As NPHHATHIH HOPANOK AeHCcTBHH, BBINOJ-
HHTL CHAYalla YMHOMEHHe W JleIeHHe, a 3aTeM BRIYHTAHHE:

1) 12-6 =172; 2) 35:T=5; 3) 72-5=67.

Yueno 67 — anavenue Bripaxkenus 12 -6 — 35 : 7.

Ecnu B Bhipa>KeHHH BCTpevaeTcHd JeJieHHe Ha HYJb, TO 3TO
BLIpAYKEHHEe He HMeeT YHCJIOBOro 3HavueHus, TAK Kak Ha HYJL
JIeNHTL Henbss. O Takux BEIpQXKCHHAX TOBOPAT, YTO OHHM He
HMEeT cMEICJIa.

”&IIDHMOD. He MMelOT CMbICJIA TAKHe BhIpaXXeHHsHd, Kak

2K . . = —————
35:(4-2-8), Z+4.3)
YnpaxHenusa
1. Haiijure sHauenue BhIpaXKeHMs:
a) 6,965 + 23,3; r) 6,5-1,22; k) 53,4 : 15;
6) 50,4 - 6,98; n 0,48 - 2,5; 3) 16,94 : 2,8;
B) 88 - 9,804; e) 0,016 - 0,25; H) 75:1,25.
2. Brimonmure jieiicTeus:
a) 481,92 : 12 - 20,16; 6) 1,08 - 30,6 -9,72: 2,4.

3. Haiijure anadende BeIpaskeHud:
a) 3,6 : 0,08 + 5,2 - 2,55 6) (9,885 - 0,365) : 1,7 + 4,4.

4. Brinosnure jleficTeue:

5,1 2 A 4.3, 6.13,
) g3 Do 5 Mi3g ®dacle
7_5, ka2, 5.9, 3,
6) it r) b 37, e) 3 10° 3) 65 10.
5. Buinonuure jeiicteue:
a) 4,2 - 8; r) 1,2-(-5); k) 38 :(-0,19);
6) -2,4 + 5,6; n) -8 -4,5; 3) =16 : 0, 2
B) -2,1 - 3,2; e) -0,9 - (-0,1); a] —6,4 : (—8)
6. Buiumcaure:
1 3.(_91|. 4. 49).
a) 65—8. r §.( 16]’ xK) 7 (-49);
2 _,3 5 (_4).
6) ~2?+4§, n) E'("G)' 3) 416-[ 9].

1 1 2 1 3
B) 55—62, e) -3-=-3; ﬂ) —35'[—]?].



10.

11.

12.

13.

14.
15.

16.

17.

Haitpure:
a) 1% umnena 240; B) 120% umncaa 8;
6) 40% umecna 15; r) 9,5% uucna 280.

Ha nakere mMoJloka HalKMCaHo, 4TO B MOJOKe cojepyures 3,2%
skupa, 2,5% o6enka n 4,7% yraesojios. Kakoe KOJIMUECTBO KaxdJioro
M3 HTHX BEIecTB cojiep>kuTesi B ctakane (200 r) mosoka?

B (epmeperkoM XossiicTee cofMpanu mo 36 1 NIEHHILI ¢ MeKTapa.
IlpuMeHeHHe HHTEHCHBHON TeXHOJIOTMH MO3BOJIHJIO YBEJIHUHTE [IPO-
M3BOJICTBO IIIEHKIIL HA TOH e miomaan Ha 25% . CKoJALKO HenT-
Hepo‘;; HIeHHILLI cTalu cofupaTh ¢ 1 ra B oToM (epMepckoM X0z ii-
cTBe

3a HeckoJILKO KHUr ymuatuiu 320 p. CToMMOCTL OJHOH M3 KHHI
cocrapuia 30%, a jpyroid — 45% wuapacxojopaHubiX Jeder. Ha
CKOJLKO py6Jieid neppasi KHHra jiemmensie BTOpoi?

Henonsayst Tpu pasa niHQpy 2, cocTaBbTe BRpasKeHHe, 3HaUeHHe KO-
TOPOI0 PaBHO:
a) 6; 0) 8; B) 3; r) 1.

CocraBeTe Kakoe-HMOY/L BHIpaXkeHHe, cojlepykalliee JiBa 3HaKa fiei-
CTBHS, 3HAUEHHe KoToporo pasHo: a) 12; 6) 0.

M3 paHHBIX BeIpakeHW# BRIGEpHTe BuIpa)keHWe, He HMelollee
CcMBICJIA.
1. 126:(36-2-5-8) 3. (1,7-2-3,4):11
2. 26-13-0,2 4. 0,67
8 0,8-0,4-2

CocraBbTe Kakoe-J1M00 BhIpaXkeHHe, He MMellllee cMLICJA.

CocraBrTe UMCJIOBOE BhIpaskeHue JUid pemieHus sajaum: «M3 apyx
HACGJIBHHLIX [YHKTOB, paccTOsiHUe Mexjay KoTtopbiMu 40 KM, Bhi-
UM OJIHOBPEMEHHO HaBCTpedy JApPYr Apyry jiBa nemexoja. Kakoe
paccTosinfe GyJleT Mexly HHMH depes 3 U, eclii M3BeCTHO, UTO CKO-
POCTHL OJiHOro nemexoja 4 KM/4, a CKOPOCTL JIPYroro nemexoja
5 KM/u?»

Pemure 3ajiavy, cocTABUB BhipaXkenue: «Ojun paGounii HBroTORNIS-
er 3a uac 7 getasueii, a gpyroi — 9 geraneii. CKonbKo jietaneii oHl
M3roTOBAT 3a 4 u?»

Mcnonusysi TEPMHHEI «CYMMas, <DA3HOCThs, <lIPOM3BE/lcHHEs M
«YACTHOE», npoqii'rai'l're BhIpazKeHHe:

a) 8,5-17,3; n) 2-9,5+ 14; H) 2,6 - (3,2 + 1,8);
6) 4,7-12,3; e) (10 - 2,7): 5; K) (5,74 — 1,24) - 3,6;
B) 65:1,3; k) 6,1-(8,4:4); a) 8— (1,71 +0,19);

r) 5,6 + 0,9; 3) (6,4+7):2; m) 0,36 : 0,3 — 1,78.



18. (3adaua-uccaedosanue.) U3 36 yuamuxces Kiacca Kabli uayuaer
XOT$H Obl OJIMH HHOCTPAHHBIH H3BIK — AHMIMHCKUA WM HeMeIKHIi.
Hapectno, uro 25 yuammxcs Msydalor aurimicKui a3k, a 20 yua-
HHUXes: — HeMellkHi siskiK. CKOJLKO NpoIenTOR BeeX yualuxces
Hayualor oba sasnika?

1) ¥YramuTe uMcno yUaLMXCH, M3YUAIMMX X0Ts Obl OJIMH M3 DTHX
H3LIKOB.

2) BrlumcnnTe YHCJIO yUAIMXCs, H3YyYalomMx ofa s3blka — anr-
JIMACKHIA ¥ HeMenKHii.

3) HaiijiuTe, CKOJLKO NMPOIEHTOBR yUallluXcsl uayuaoT ofa sisnika.

JlBurasce co ckopocteio 60 km/u, as’romoﬁunb 3a 2u upoﬁné'r
60-2 km,3a 3 u—60-3 kM, 3ab5 u—60-5 KM, 3a 5,56 u—60-5,5 KM,
BooGme 3a t 1 on npoijér 60t kM. Hsmmmn 3HAYeHHe I, Mbl MOJKEM ¢ I0-
MoINBIo BLIpaxkenusi 60 HAXOJHTEL NMYTh, NPOHJICHHLIN aBRTOMOGHIIEM 3a
pasibie NPOMEKVTKH Bpemenu. JIjug sToro joctatouno sMecTo OYKBLI £
NOJICTABHTEL €6 3HAaUeHHe M BHINOJHHTL YMHOXeHue. BYKBY ¢ B Bmipa-
skeHuM 601 HaBLIBAIOT nepemennoil, a camo Belpakenue 60t — awvipaice-
HUueM ¢ nepeMennoil.

IMpuseném emé npumep. [lyeTh JUIMHBL ¢TOpPOH NPSAMOYroJibHMKA
paBunl @ cm W b em. Torsa ero naomann pasna ab cm®. Bripaxkenue ab
COJIEPIKHT JIBe NepeMeHHLIe @ u b. OHO NOKA3LIBAeT, KAK HAXOJHTEH ILIO-
majib NPSAMOYroNLHAKA NIPH pasJiMuHEIX 3HaueHusX a v b. Hanpumep:

ecima=8unb=11,10 ab=8-11 = 88;

ecima=25 ub=4, 1o ab=25-4=100.

Eenw B BEIpaJKeHHe ¢ NepeMedHsBIMHA NOJICTABHTE BMECTO KaXK-
Jloii mepeMennoil kakoe-JuG0 eé 3HAUEHHE, TO TNOJYUHTES
HHCJIOBOEe BRIpaxkeHHe. Ero snauenuve HA3LIBAIOT 3HAYCHUECM Bbl-
pPaxcenud ¢ nepeMeHnbiMu 11PpH BHGD&HHHX JHAUeHHAX lepe-
MeHHBIX.

Tak, uucno 88 ecrh sHauenue Buipakenusi ab upp a=8 n b= 11,
quesno 100 ecTh 3HaYeHHe HTOrO BhIpaXKeHHs NMpu a = 25 u b =

Pacemorpum Bripaskenne ——. Ilpn JoGom b # 3 Moxkno HaHTH ero

b-3"
b 13 13
snavenue. Hanpumep, ecnu b = 13, 10 T S B R 1,3.

Ilpy b =3 zHaueHMe 9TOr0 BRIPpAXKEHHUH HAWTH HeJbL3s, TaK Kak
B 9TOM chydae jleiuTent b — 3 pasen nynio. l'opopsiT, 4To npu b # 3 BLI-
pakenue .

HMeeT cMBICH, a npu b = 3 OHO He WMeeT cMLicia.



HekoTophie BbIpaskeHMs MMEIOT CMBICJ 1IPH BeeX 3HAUYEHMAX lepe-

MeHHBIX. [IpMMepaMH MOT'YT CHYKHThL BblpasKeHHs
2_
x(x+1), ay-4, < 310.

Bripaskenus ¢ nepeMeHHBIMH MCIOJL3YIOTCS JUIA BAlUCH POPMYA.

PaccMoTpuM npuMepel.

Jlio6Goe uéTHoe UMCIO M MOMKHO NPEJACTABHTL B BHE NIPOM3BeJIeHHs
qHesa 2 M eNoro YMena n, T. e.

m=2n.

Ecnu B 9Ty OpMYJIY BMECTO 1 MOJACTABNATE HeJible YHesa, To 3Have-
HHSIMH TlepeMennol m O6yayT uérnuie uncna. bopmyny m = 2n nasnipa-
0T (hopMYJIOil UETHOrO UHCca.

dopmyny m = 2n + 1, rjie n — uesyioe 4HCJI0, HABLIBAIOT (POPMYJIOH
HEUSTHOI'O UMCA.

AHAJOTHYHO (POPMYJIe YETHOTO WHCJIA MOMKHO 3alHCATL (POpMyJy
qHesa, KpaTHOrO JIoOOMY JAPYTroMy HATYPaJbHOMY YHCJY.

Hanpusmep, dopmyny uHena, KpaThnoro 3, MOXKHO 3anMcaTh Tak:
m = 3n, rjae n — HeJjoe YHCIo.

YnpaxHeHus

19. HaiijiuTe 3Hauenusl BLIpaXKeHHs:

a) dx - 12 nupu x=7; 0; —5;

6) 2,8 - 0,6y npn y = 3; 0; -6.
20. 3anonuute Tabnuiy, BLIYHCIMB 3HAUEHWs Bulpaxkenni 3x —1
- U -3x + 1 JuIsl yKazaHHBIX 3HAUEHHH Xx:

x -2 -1 0 1 2 4 b

3x-1

-3x+1

KakuMu uHcaaMy SIBISIOTCH COOTBETCTRBeHHLIC 3HAUYCHMS BLIpaXKe-
oM 3x - 1 v -3x + 1?7

21. Haiijiure snavenus pripakenuid 10 — 2y v 10 + 2y w sanummTe WX
B COOTBOTCTBYIONHE KJCTKH TAGHUILLI:

Y -3 -1 0 2 3 4 6

10 - 2y

10 + 2y




22. Kakxue 3HaueHunsi IPUHUMAIOT CYMMA X + ¥ W IIPOMBBEIeHHEe XYy 1IPH
© CJlelyIOLIMX 3HAUCHUSAX [lepeMeHHbIX:

a) =12, y=~2,5; B) x=0,1, y=0,2;

6) x=-0,8, y=3; r) x=-1,4, y=-1,6?

23. Hailipure snavenue BripaXkeHus bm — 3n, ecan:

2 —! = -
a)m——g,n--ﬁ. 6) m=0,2, n=-1,4.

24. BriumcnauTte spauenue BLIPasKeHHs %x —~ Yy, eChu:
a) x=24, y=0,8; B) x=4,8, y=-2,1;

6) x=-3,6, y=5; ry x=-4,4, y=-3.

25. BanoauuTe TAGIWILY, BLIUYMCINE 3HAYCHHS BLIpaXKennsa a — 2b:

a 5 -2 4 1
b -3 3 0 -1
a-—2b

26. HasecTio, 4TO NPH HEKOTOPLIX 3HAYCHHSIX X M i 3HAUCHHE BLIpajce-
HuA x — y pasro 0,7. Kakoe snauenue NpMHHMAaeT [IPH TeX JKe X U i
BhipaskeHue:

a) 5(x - y) 6) y—x; B) ——; r) =99
» » x e y’ y _ x
27. HMasecTHO, UTO IIPH HEKOTOPLIX 3HAUYCHHUAX @ M b 3HAUCHHe BhIpajke-
HHMsl a — b papHo 4. Yemy paBHo NpH TeX e a W b BeIpasKeHue
12 16
? ) P
ik o-ar BriGepuTe Bepusiii oTser
1. -2 2. 2 3. -4 4. 4
28. BpluMciuTe 3HAUEHHE BLIPAMKEHHS:
a) ax -3y npu a =10, x=-5,y = —-_l;;
06) ax +bx +cupna= %. x=2,b0=-3, c=5,8.

29. OnwiTHoe NoJie pastuJikn Ha JiBa yuactTka. [lnomans nepsoro yuacrika
a ra, a BToporo — b ra. C ka)»Jloro rekrapa nepBoro yuactia cofpa-
au 32 1 NIIeHuIlLl, 4 ¢ KaXK/I0To reKTapa BTOPOro yuacTka cobpann
40 1n. Croneko nmeHHIB cofpanu ¢ 060MX yuacTKoB? Briumenure
nupu a =120 u b = 80.

30. Ha cTpoiike pat6orano 5 GpHraj, 1o a 4eJIOBeK B KXo, u 3 6pura-

w1, 10 b uenosex B Kaxjoii. CKoNLKO uenoBek paboTano HA CTPOIi-
ke? BruiumcnauTe npun a = 25 u b= 32.




m

1

]

1

1

1
h

Puc. 1 Puc. 2

31.

32.

35.

Ha pucynke 1 ykasannl JUIMHLI oTpeskoB (B canTumerpax). Jlus
Kas/I0i (DUIYPEI COCTABLTE BRIPANCHHE JUISI BRIUYHCIICHHSI eé lola-
M (B KBaJIpaTHLIX calTHMeTpax).

PeGpo kyba pasuo a M. OT sToro kyba oTpesan NpsMoyIroJibHLIA 11a-
pajjelieliune]i, BLICOTa KoToporo pasna i m (pue. 2). Haiiure 06m%-
¢éM ocTaBIneicsl YacTH.

B 250 r BojiHoro pacTBopa colin cojiep:kanoch x r conn. Kakoit cra-
Jla KOHIEeNTpalusl pacTpopa nocie joGaBienusi B nero 5 r coau?

Bribepute BepHLIH o'rae'rs. g
x x+ x x+
. — - 1009 . ——-100 . — - 9 . —— - 1009
1 350 100% 2 250 100% 3 255 100% 4 255 100%
B cnnase onopa W cBHHIA Maccoi 20 Kr coflepikalioch X KI' 0JIOBA.
KakuM cTano nponenTHoe cojlep:kanue oJIopa B ciiane nocie jo6an-
NeHus B Hero 2 Kr onosa?

Jlnuna npsMoyroJiibHHKa a cM, mupHaa b cM. Yro oznavaer Bhipa-
skeHue: a) ab; 6) 2a + 2b; B) a +b; r) 2a?

Terpajib ¢TOMT X p., a Kapanjam cTouT y p. YTo ozHauaeT BeIpa-
menue: a) x +y; 6) 3x+y; B) 2x+ 3y; 1) 5?

[TpounTaiiTe, MOJL3YSICL TEPMHIAMH «CYMMa», ¢PABHOCTL», ¢lIpPO-
M3Be/leHHes M «UacTHOoe», BRIpasKeHHe:

a) mx; B) (a + 5)x; n 2x + 1; ) ab + be;
6) 10 + ab; r) m - 8a; e) %1-.‘:; 3) (a-b)(a+b).

SanuIHUTe B BHJIC BLIPAaXKCHHA:

a) cymmy uHces b u c;

6) pasHOCTL UMcesl @ U m;

B) KBaJIpaT uMcia x;

r) ky6 uMcna y;

Jl) CYMMY UHCJA X W NPOU3BEJIeHH Yuces a U b;
€) pasfnocTh YHCJA /M W YACTHOrO YHCeN X H y;
3K) NPOM3RBEJIeHHe CYMMEI uMcen @ U b 1 unena c;
3) NpOM3BeJleHHe UMCiia @ M CYMMEI UHCeNl X U .

11
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39.

40.

41.

46.

”pH KaKHX 3HAUeHHHAX uepemem{oii HMeeT CMBICJI BhlpaXXeHHe:
18 1 m-—1 Ta 26
[ 4 . i . v . -
a) by +2; 0) v B) —=5 r) s n) i e) 10 -5
Kakoe M3 jaHHBIX BHIPAXKEHHH MMeeT CMBICI NP JIOGLIX 3HAUE-
HUHX a?

7

12 9 _B o 14 8
1'5—9 3'.-:-!-4 s'az 4. a+1

CocraBbTe (DPOPMYIY UHCIA:

a) Kpatnoro 5; 6) kpatnoro 10; B) Kpatnoro 101.

Hanumure hopmyny uncna, kpatuoro 7. Haiaure mo sroit popmyne
JiBa TPEX3HAUHBIX UHCJA, KpaTHBIX 7.

(/las paGomul & napax.) Jlokaxxure, UTo Besikoe IPOCTOe YKHCI0, Ha-
YHHas ¢ H, YBeJIHUeHHOe WM YMeHbIleHHoe Ha 1, genurest na 6.
1) IlposeprTe yTBep:ijienne na npumepax. OjinomMy yqamemyes pe-
KOMEH/IyeM B3ATEL IIPOCThIe UKC/Ia M3 TPeTLero jlecsiTka, JIpyromy —
H3 CeJILMOI0 JIeCATKA.

2) O6GeyauTe APYT ¢ APYTOM, M3 Uero cjiejlyeT clpaBe/JIMBOCThL YKa-
BAHHOIO CBOHCTBA.

3) IlpoeenuTe fOKa3ATENLCTBO.

Haijure unesio, eciid H3BeCTHO, YTO:

a) 3% otoro uncsa pabuw 1,8;

6) 85% oToro uucna pasuml 17;

B) 130% sTtoro umcna pasubl 3,9;

r) 6,2% osroro uuena pasun 9,3.

ITocne Toro kar us 6ujaoHa orauan 30% Mosloka, B HEM ocCTalioCh
14 n. CroNLKO JMTPOB MoJIoKa OGLizI0 B OMj0He NepBOHAYAJILHO?
Iepesrimonnup nnan #a 15%, 3apojl BeInycTHN 3a Mecs 230 cran-
kOB, CKOJNLKRO CTANKOR JIOJKeH OLUI BLITIYCTHTE 3a Mecsil] 3aRojl 1o
miany?

Pemum sanauy: «llmenumei sacesiyiv iBa ONLITHLIX yYacTKa IUJI0-

maysio 48 ra u 60 ra. C nepsoro yuactka cob6panu 1800 i mmeHMim,
a co sroporo 2100 . Ha kakoM yuacTke ypomalHOCTbL BbilIe?»

V;x»l{aﬁuoc'rb BhlpakaeTcd YacTHLIM OT [eJieHHHd MacChl NIIeHHIb,

cofpaHHoif ¢ ydacTka, Ha IJomaik yyacTka. YTobnl ysHaTh, HA KAKOM
YUACTKe YPOXKAWHOCTEL BLINIC, HAJ/J0 CPABHHTL 3HAUCHHS BLIPAMKeHWNH
1800 : 48 u 2100 : 60. Tak kax 1800 : 48 = 37,5; 2100 : 60 = 35, To
YPO3KAHHOCTEL BEIINIE HA NIEPBOM YUaCTKe.



Jlnst no06BIX JIBYX UMCJHOBBLIX BhIPAXKEHHH MOMHO YCTAHOBHThL, pPaB-
HEl MX 3HAUCHUSA MK HET, W ec)IM OHU He PaBHBI, TO KaKoe U3 HUX GoJib-
e H Kakoe MeHblle.

Peaynnrat cpaBHenusi 3HAYCHHA BLIpasKelHd MOXKHO 3alMcaTh
B BWJ/IC paBelNcTBA MJIM HepaBeHcTBa. Hanpumep, pesyJiLTaT cpaBnenus
uacTHeIX 1800 : 48 u 2100 : 60 moxkHO 3anHcaTh B BH/le HepaBeHCTBa

1800 : 48 > 2100 : 60.

Ecnn Bripaskenns cojlepskart nepeMennkie, To JUIsl pasibiX sHavden i
NepeMenHbIX PeayiLTAT CPABHEHHS 3HAYCHHH S5THX BLIPAMKeHHH MoMmeT
OKA3aTLCS PASJITHUHEIM.

CpaBHHM, HAIIpHMep, 3HAUEHHUHA BRIpaskeHHi 2a m a + 4 npu a = 0;
4; 10.
Eeima=0,t02a=0una+4=4, 1. e. npua=0 BepHo HepaBeHCT-
BO 2a <a + 4.

Ecoma=4,1m02a=8una+4=28, 1. e Npua=4 BepHo PaBeHCTBO
2a=a+4.

Ecnua =10, to 2a =20 ua + 4 = 14, 1. e. upu a = 10 BepHo Hepa-
BeHCTBO 2a > a + 4.

HMuorpa Tpebyercsi YCTAHOBHTEL, MeX/IY KAKHMH UHCIaMK 3aKJioue-
HO 3HAYeHHe BhIpaskeHus.

Pacemorpum npumep. IlyeTh NpH B3BemIMBAHWM MeTAJJIMYECKOrO
IAPUKA YCTAHOBWIIHK, UTO ero Mmacca Gonwine 86 r, no mensime 87 r. O6o-
3HAUMM Maccy mapuka (B rpammax) G6ykpoii m. Torpa pesyiwnTar B3Be-
mnnang? MOKHO 3anMcaTh Tak: m > 86 u m < 87, uau unaue: 86 < m
um < 87.

Jipa HepapencTsa 86 < m ¥ m < 87 MOMKHO 3AllHCATEL B BHJIe JIBOHHO-
ro HepaBeHcTBa

86 < m < 87.

Hepasenerso 86 < m < 87 unralor TaKk: «86 Mennine m v m MeHb-
me 87» — uiM Kopoue: ¢m Gonbine 86 u Mennine 87».

Pacemotpum emié oguu npumep. Yucno jxeit B mecsie Menbine 31
Hau pasHo 31. OGoznaunm umeno JHeil B Mecsilte OykBoit n. Torpa

n<31 wim n=31.
BmecTo 970l 3anucH oOLIYHO MHINYT OJ{HO HEPABCHCTRO
n=<31

(UHTAIOT: «n MeHblle WJIH paBHO 31»).
Yucno aueit B Mecsiie 6oJiblle Wiu pasuo 28:

n>28 uin n = 28,
B Takux cayuasix Takike NMHIIYT KOpoue:

n=28
(unTaioT: ¢n Goabllle MM paBHO 28s).
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Tak kark n = 28, To 28 < n.
Jlpa nepapencTsa 28 < n v n < 31 MOXHO 3a1IMCATL B BUJe JIBOHHOIO
HepapeHeTRa
28<n < 31.

Hepapencrsa, cocTaBlieHuble ¢ IOMOIIBIO 3HAKOB > ¥ <, HAZLIBA-
0T CMpPozZuMy HePpaBeHcmeamu, a HepaBeneTsa, cocTaplieHnbie
€ NOMOINELIO 3HAKOB 2 M <, HA3LIBAIOT HeCcmMpozuMu.

YnpaxHeHus

47. CpaBHHTe 3HAYCHHS BLIpAXKeHMit: i A i ¥

a) 2,06 - 3,05 u 21,28 : 3,5; B) §+E " §+I;
1

6) 97,2: 2,4 n 62 - 21,6; r) 16—32 " 15—2;.

48. CpaBHuTe 3HAUEHHS BHIPpAXKeHMI, He BHIMMCIAS HX:
a) 56-% " 56:%; B) 2,1 -58u21-1,T;

6) 9:0,6 n9-0,6; r) 6,13 - 7,67 u -6,13 + 7,57.
49. CpaBHHTe 3HAUEHHS BHIPDAMKEHWI, He BEIMHCIAS HX:
a) 6,16 — 7,44 u 7,23 + 8,11; B) 5,7-3,11 u 5,7 - 2,16;
0) 24,12+ 5 W 24,12: 3 ) 65,43 u 65,4: 2.
50. CpaBnuTe 3HaYCHHS BLIPAXKCHMIA:
a) 0,7-0,8-0,9 u 0,7 + 0,8 — 0,9 o}%+1—slu ----- :
51. CpaBHHMTe 3HAYCHHA BLIPAXKCeHHA:
a) 9,5 -a wn 0,5a upu a = 3,8; 0; 5;
6) 3-cude—-5npuc=1,6; -3; 6.
52. CpaBuuTe 3HAYEHHs BhIpajkeHHii:
a) xu -x upu x=8; 0; -3; 6) x u 100x npu x = 5; 0; -5.
53. CpaBuuTe 3HAUCHHS BLIPAXKEHHA:
a) bm - 0,81 0,8m -5 npu m=-1;
6) abwva:bupu a=4,6, b=0,23.
54. Bepuo nu uepasencTio 2x + 5 < 3x npu x = 4,2; 5; 6,5?
55. IlpounTaiiTe nepapencTno:

a) 8,1 < 8,14 < 8,6; r) 40 < -38,7 < -30;
6) 9 < 9,865 < 10; n)1§<1.7«:1§;

B) -900 < -830 < -800;  e) 2,42< 2% <2,43.



57.

59.

3anMumuTe B BUJle JIBOHHOIO HepaBeHCTBa:
a) 8 mennme 13 u 13 Meusine 15;

6) 4,1 mennme 4,18 u 4,18 mennime 4,2;
B) 63,5 Gonnime 63 W Mennine 64;

r) —8,1 6onsme —11 1 Mensme —7;

n) a consviie 1,8 u Mmeunmie 2,8;

e) x GoJibllie @ ¥ MeHbIe b.

IMoaGepure Kakoe-HHOYL YHCHO, 3aKIIOUEHHOE MEMKJY YHCIAMMH:
a) 8,6 u 8,7; 0) % 7] %; B) -3,6 n -3,7; r) % H %
PesysibTar 3anMiliuTe B BHJIe JIBOHHOIO HepaBeHCTBA.
S3anuimuTe B BHle JIBOHHOINO HepaBeHeTBa:

a) 0,79 donvme 0,7 u mennme 0,8;

6) B; Gonbine 6 U MeHbine 7;
b

B) —4,6 6osnbie —10 1 Mensiue 0;
r) m Goawime —16 U Menbime —15;
1) k Gonnme 2,65 u mennine 2,66;
e) y Goasinie m ¥ Mennine n.

Ha koopaupaTnoid npsaMod TOUKAMM oOTMeudennl uMena a, b W ¢
(puc. 3). YKaxuTe ANs KayKJI0i TOUKH COOTBETCTBYOIIee el YHucio,
ecJiM H3BecTHO, uTo a > b U ¢ > a. CoctaBbTe U3 uncen a, b u ¢ JIBoii-
HOe HepaBeHCTBO ¢ OMOILIO 3HAKA <.

61.

62.

. 3

IIpounTaiiTe HepaBeHCTBO:

a) 7,3 <x; r) k<0,5; w) -Hh<a<-2;
6) y=0,83; n 4,4<n<6,1; 3) x<bs<y.

B) a=-10,4; e) 7,6 <m < 20,8;

BepHo nu HepaBeHCTBO:

a) x< 5,3 npu x = 2,7; 5,3; 6;

6) y=4,8 npn y = 3,5; 4,8; 7,1;

B) 0,6 <x<0,8 nupu x=0,5; 0,6; 0,7; 0,8; 0,9;
r) 2,1sy<24nupuy=2,1; 2,2; 2,3; 2,4; 2,57

BanuimuTe ¢ NOMOILI0 3HAKOB HepaBeHCTBa:
a) x MeHkine HJIW paBHo 8;

6) y Goanimie uiau pasno 0;

B) a Goanne 5 ¥ MeHLIIe WIH paBHO T;

r) b Gonbine MM paBHO —2 M MeHbine 1.

15
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63.

65.

67.

69.

Banumure B BHJIe¢ HepaBeHCTBAL
a) X — OTPHIIATENLHOe YHCIIO;
6) m — NONOKUTENLHOC UHCIIO;
B) iy — HeOTPpHIATeNBHOe YHCIOo;
I‘] Z — HeNoJNOMHTeJILHOe UHCNO.

BanMiumuTe B BU/Ie JIBOHHOIO HepaBeHCTBA:

a) x Gonkine wiM pasio 11 u Mensme 12;

6) y Gonwime 50 ¥ Menwime wian pasno 100;

B) a Gonwime 350 u Mennime 400;

r) b Gonsme wiu pasHo —100 1 Mennme uau pasuo —10.

Opuu asromoOuabL npomeén 700 KM 3a x u, a JApyroid aBTromModMIbL
npowmén 630 km 3a y u. CpaBHHTe cpejilHHe CKOPOCTH aBTOMOOHIICH,
eclin:

a) x= 12,5, y = 10,5; 6) x=y= 14.

CKROJNBLKO NPOIEHTOR COCTABJIACT:

a) uueno 8 or unena 200; 6) umcsno 2,1 or uncna 147

B pesysbTaTe pallMoHANWZAIHH NPOMBBOJICTRA YIANOCH COKPATHTEH
yreno paGounx na kombunare. Bmecro 1600 ux ocranock 1200. Ha
CKOJILKO TPOIEHTOB COKPATHIIOCH YHEN0 patounx?

HaiiinTe 3Hauenne BRIpAsKeHNS:

a) 37,6 — 5,84 + 3,95 — 8,9; B) 17,1 - 3,
6) 81 - 45,34 + 19,6 + 21,75; r) 81,9: 4,
BaNuIIuTe B BHJE BRIPASKEHH:

a) CYMMY uUHMcJa X M IIPOM3BeJIeHHs unces a W b;
0) YacTHOe OT JeJeHHs YHCJIA @ Ha pasHocTh Yucen b u ¢;
B) NpoOM3Be/leHHe CYMMBLI YHCEJ X M @ M PasHOCTH Yuces x U b.

4,5 - 0,5;
0,28 - 1,2.

e <)

MpuBeauTe NPUMEP YUCOBOTO BLIPAXEHWUSA W BLIPAXEHUS C NEpeMeH-
HBIMW.

36 42-6-7

UmMeer nu cMbICN BLipaxeHue: : (4
P 2-16-32" 37-11

CpaBHWATE 3HAYEHWS BLIPpAaXeHWA x + 3 1 3x npu x =-4; 1,5; 5.
MpueseauTe NpUMep ABOMHOINO HepaBeHCTBa W NpoyuTanTe ero.
Kak uMTaloTcsl 3Haku = U <? Kakoe HepaBeHCTBO Ha3LIBaeTCsl CTPOrUM
W Kakoe HecTporum? MNMpuseaunte npuMep CTpororo HepaseHcTsa, He-
CTPOroro HepaseHcTBa.




NPEOBPA30BAHUE BbIPAXXEHUA

HanoMuuM OCHOBHEIC CBOHCTBA CIOMCHHS H YMHOMKCHHS YHCe.

1) Ilepemecmumenwvroe ceéoitcmeo: ana N0OGLIX uuces a U b
BepHBI PaBeHCTBA

a+b=>b+a, ab=ba.

2) Covemameashoe ceoiicmeo: jnst NobLIX unucen a, b ¥ ¢ pep-
HEl paBeHCTBAa

(a+b)+ec=a+(b+c), (ab)e = a(be).

3) Pacnpedenrumenvnoe céoitcmeo: nnsa obeix uucen a, b u ¢
BePHO PaBeHCTBO

a(b +c)=ab+ ac.

Uz nepeMecTHTeNILHONO H codYeTaTelibHoro CBOMCTB CHOMEOHHA cJle-
nyer:

B J06oi CYMMe MOXXHO KaK YI'oJIHO MepecTaBiAaThs claraeMbslie
M [POMBBONLHEIM 00pazoM oOLeJIMHATE WX B IPYIIILL.

IIpumep 1. Bruuucenum cymmy 1,23 + 13,5 + 4,27.

Jlns aroro yaobHo odbe/lHHHTEL llepBoe charaeMmoe ¢ TpeTbuM. [lo-
JIYUHUM

1,23 + 13,56 + 4,27 = (1,23 + 4,27) + 13,56 = 5,6 + 13,5 = 19.

Wz nepeMecTHT&JNILHOI'O H coueTaTeJIbHOTO cBOMCTR YMHOMeHHA clie-
aver:

B Jobom NPpOH3BeJIEHHH MOM(HO KaK YroJlHO NnepecTaBjifTh MHO-
SKMTOJH M IIPOM3BOJILHEIM 06pazoM OOLeJHHATE MX B I'PYIIILL.

Ilpumep 2. Haiiném suauenne npoussejgenus: 1,8 - 0,25 - 64 - 0,5,
OOLeJIMNKE NePBLIH MHOMKUTEIL ¢ HeTBEPTLIM, & BTOPOH — ¢ TpeTh-
HM, MOJYUuM

1,8-0,25-64-0,56=(1,8-0,5)-(0,25 - 64) =
=0,9-16 = 14,4.
PacnpejienurennHoe CBOMCTEO CIPABe/UIMBO M B TOM ciyuae, Korjia
UHCII0 YMHOMAETCS HA CYMMY TPéxX M GoJiee ciaraeMbix.
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Hanpumep, ans nwbuix uucen a, b, ¢ v d BepHO paBeHCTBO
a(b+c+d)=ab+ac+ ad.
Mgl 3HAaeM, UTO BLIUMTAHWE MOYKHO 3aMEHUTh CJOXeHHeM, npubda-
BHB K YMEHLIIAGMOMY YHCJIO0, NPOTHRONOJOMHOe BLIMHTACMOMY:
a-b=a-+(-b).

ITO MO3BOJSICT YHCJIOBOE BLIpasKeHHe BHAA @ — b cUNTATL CYMMO
yucen a W —b, uKMcioBoe BLIpaXkenue BUAa a + b —c¢ —d cUMTATE
cyMMoii uncen a, b, —¢, —d u 1. 1. PaccMoTpenHkie cBoiicTBa JieicT-
BHIl clpaBe/UIMBLI M JUIS TAKMX CYMM.

IIpumep 3. Haiijgém suauenme Buipaskenus 3,27 — 6,5 - 2,5 + 1,73.

I1o BeIpaXKeHHe spisercs cymMoi umcen 3,27, -6,5, 2,5 w 1,73.
anMGIIHB CBOHCTRA CHIOXKeHHdA, MOJVUYHM

3,27 -6,5- 2,6+ 1,73 = (3,27 + 1,73) + (-6,5 - 2,5) =

=5+ (-9)=-.
Mpumep 4. Buluncnum npousseienue 36 - (% - l_i]
MuoxuTenn % - % MOXHO DPACCMATDPHBATL KAK CYMMY YHCe 711

&
H -ﬁ. Uenonpsys pacnpefeIHTeNIbHOe CBOHCTBO YMHOMeHHS, 1M0-
JIYUHM

I ﬁ - -l—. -i: — = -
35.[;,1_8]_36 4 -36- £ =9-10=-1

YnpaxHeHusa

70. Kakue cpoicrna leHeTBHA MO3BONSIOT, He BRINOJHAS BLIYHCICHHIH,
© yTBepPHKAATH, YTO BEPHO PABEHCTBO:
a) 247 + 35 =35 + 247, B) 14 + (16 + 97) = (14 + 16) + 97;
0) 84-19=19 - 84; r) 25-(4+7)=25-4+25-77
71. Briumncaurte nanGosiee palHOHAJLHLIM criocoGoM:
a) 3,17+ 10,2 + 0,83 + 9,8; B) 15,21 — 3,9 - 4,7 + 6,79;
6) 4,11 + 15,5 + 0,89 + 4,4; r) 4,27 + 3,8 - 5,73 - 3,3.
72. Halnure sHAYCHHe BRIDAsKeHHS:
a) 8,91 + 25,7 + 1,09; B) 7,15-9,42 + 12,85 - 0,58;
6) 6,64 + 7,12 + 2,88; r) 18,9 - 6,8 - 5,2 - 4,1.
73. BrinonuuTe jiedcTBHe W OOBICHHTE, KAKHe CBOMCTBA CJIOIKeHHS
OLUIM [PH 9TOM HMCIOJIL30OBAHLL:

1,138, 5,101
a) 5§+13Tl' 6) 196+103.



74. Haiiagure 3nauenye BhIpasKeHMs:

a) 5%—2%”%—4%; 6) 8%—6%—2§+1%.
75. Buiunenure naubosiee panHoHalLiLIM crocoGom:
a) 50 - 1,34 -0,2; B) 25 - (-15,8) - 4;
6) -75,7- 0,5 - 20; r) 0,47 -0,4 - 25.
76. Hcnonbsys pacnpe/ie/INTeJbHOe CBOHCTBO YMHOMEHHS, BLINOJHHTE
JleiicTrre:
a) 3%-5; o) 7-2«3-; B) 2%-10; .-)6-4%.

77. HaiiuTte 3HaueHHe BLIPAYKOHWA:

a) 3,5-6,8 + 3,5 3,2; 6) 12,4-14,3 - 12,4 - 4,3.
Briuncenure:

a) 15,7- 3,09 + 15,7 - 2,91; 6) 4,03 -27,9- 17,9 - 4,03.
79. Jlokaskure, uTO:

a) cymma 24 - 17 + 17 - 6 pestures na 5;
6) cymma 34 - 85 + 34 - 36 nesures na 11.

78,

80. Jlns perckoro caja kynwin 5 waGopon kapaujamei U 10 ansGomMon
Juis pucosanusi. HaGop kapanjiamei cTouT a pyonei, a ansGom cTo-
T b pybnei. Kakosa cTOUMOCTL NOKYNKH?

81. AproMoOMJIL JIBHTaJcs {9 co cROpocThio 60 KM/9 M p U €O CKO-
pocthio 50 kM/u. Kakosa cpeiinsis CKOpPoCTL aBTomMoGuis?

82. Haiigure KOOpAMHATHI TOUEK, OTMEUEHHLIX HA KOODJAMHATHON 1ps-
Mo# (pHe. 4).

MYXAMME/Z] BEH MYCA AJ1b-XOPE3MU (787 — ok. 850) —
cpefiHea3WaTckuii  matematuk W acTpoHom. Hanucan
OCHOBOMOnaralume Tpakrarsl 1o apudgmerike u anred-
pe, Kotopbie okasanu Gonblioe BAWAHWE Ha passuThe
mMaTematvku. OH Bnepesie oTaenun anreGpy ot apudme-
TUKU W CTan paccmaTpuBaTte eé Kak caMocTosTeNbHLIR

npeamer.
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83. OrMerhTe Ha KOOPIAHHATHOW NPAMONH TOYKH, COOTBETCTBYIONHE UHC-
nam 1,4; -1,7; 0,8; —1,2.

84. (/laa paGomut & napax.) Pacnionosxure B nopsijike yObIBaHHs YHcia:
a) 61; 6,3; 61; B) -1,07; -1,7; 0;
5 7
6) 2,01; 2,001; 2713; r) —-3,04; -3,02; -3,19.

OTBer 3anMIINTe B BHJIe JIBOMHOrO HepaBeHCTBA.

1) PacnpesennTte, KTO BRINOJIHACT 3a/laHMA a), B), & KTO — 3ajlaHUA
0), I'), ¥ BLINOJIHUTE HX.

2) IlposeprTe APYr ¥y Apyra npaBHIbLHOCTL BRINOJHCHHS 3ajlanMii.
3) HUcnpasbre OMIMOKH, €CJIH OHM JIONYINEHEL.

Haiiném snauenusi suipaskenwit 3(x+y) m 3x+ 3y npu x =5,
y=4:
3(x+y)=3(B+4)=3-9=27,
3x+3y=3-5+3-4=15+12=27.

Mul HONYyUMJIM OJIMH M TOT 3Ke pesyibTar. U3 pacnpejesntesbuoro
CBOWMCTBA cJle/lyeT, Y4To BooOINe PH JI0OLIX 3HAYCHHAX NepeMeHHLIX 3Ha-
yenust Beipaxkenuii 3(x + y) u 3x + 3y paBHEL

Pacemorpum Teneph Buipakenus 2x +y u 2xy. llpn x=1, y=2
OHM NIIPUHUMAIOT paBHbLIe 3HAUCHUSHA:

2r+y=2-14+2=4,
2xy=2-1-2=4.

OjHaKO MOMKHO YKa3aTh TAKHe 3HAYCHWS X W i, NPH KOTOPLIX 3Ha-
YeHMs HTHX BeIpaXxeHWi we pasnsl. Hanpumep, ecoim x =3, y=4, 10
2x+y=2-3+4=10,
2xy=2-3-4=24.

( .. Jlpa BEIpaskenusi, 3HAYCHUS KOTOPHLIX
paBHLI npa moomx 3HAYEHHSX NepeMeHHBIX, HA3LIBAIOTCS TOXK-
JIeCTBEHHO PABHLIMH.

Bripaxkenus 3(x + y) u 3x + 3y ABAAIOTCS TOXKJECTBEHHO PABHLIMH,
a BelpaXkenus 2x + y ¥ 2xy He ABJIAIOTCH TOXKJAECTBEHHO PABHLIMH.



Pagpencreo
3(x+y)=3x+ 3y

BepHO 1pH JIO6LIX 3HAUeHMAX ¥ W y. Takue paBeHcTBA HASLIBAIOTCH
moxcdecmeamu.

1) Papencrso, BepHoe npu JO0LIX 3Have-
mmx NnepeMeHHbIX, HA3hIBACTCH TOMJCCTBOM!.

TosaecTBAMHM CUMTAIOT M BepHbLIe YMCJIOBLIE PaBeHCTBA.
C npHMepaMH TOMXJIECTB Bhl yke BeTpedasinch. Tak, ToxIAecTBAMH
SIBJISIIOTCS PABCHCTBA, BLIPAMKAIONIME OCHOBILIC CBOMCTBA JICHCTBHMI Haj

HHCITIaMH:
a+b=b+a, (a+b)+c=a+(b+c),

ab =ba, (ab)e = a(be),
a(b +c)=ab + ac.

MosHO NPUBECTH W JIPYTHe NPHMePBl TOMIeCTB:

a+0=a, a+(-a)=0, a-b=a+(-b),
a-1=a, a-(-b)=-ab, (-a)(-b)=ab.

Yrobhl HaWTH 3HAYEHHe BHIPDAXKOHHSA Xy — X2 [IPH 3a/laHHLIX 3HAYe-
HHSX X, y U 2, HAJIO BLINIOJIHKATEL TPH JielicTeus. Hanpumep, npu x = 2,3,
y = 0,8, 2= 0,2 nonyuaem

xy-x2=23-08-23-0,2=1,84-0,46=1,38.

ITOT peayNLTAT MOMKHO MOJYUHTH, BRINOJIHAB JHINE iBa IeHCTBHUS,
ecJIH BOCNOJNIL3OBATLES BHIpAsKeNUeM X(y — 2), TOMACCTBEHHO PaBHLIM
BhIDAYKEHHIO XY — X2:

x(y-2)=2,3(0,8-0,2)=2,3-0,6=1,38.

Mul yOpOCTHIIM BLIYHCICHHS, BAMEHHB BRIDAXKeHHe Xy — X2 TOM/e-

CTBEHIO PaBHLIM Bhipaskenuem x(y — 2).

3aMeHy OJIHOIO BEIPAXKEHMs JIDYTHM, TOXIECTBEHHO PaBHLIM
eMy BhIpa)XeHHeM, Ha3blBalT moxdecmeeHHbLM npeodpasosa-

Huem WIH NPOCTO npeodpasiosdanuem BLIPDaXKeHWH.

ToskjecTrenHbIe 11peodpazoBaHHs BLIPASKEHHH ¢ lepeMeHHLIMH Bhi-
MOJHAKTECS HA OCHOBE CBOMCTB JICHCTBHI HAaJl UHCIAMM.

TosxiecTBeNNEIC TPEOGPAZOBANKST BLIPAYKEHHI IIIHPOKO MPHMEHSIOT-
csl IPH BREIYHCJICHUH 3HAYCHHH BLIPAXKCHHI M pelnenuH JIpyrux 3ajad.

'B panbnednieM NMOHATHA ¢TOXKACCTBEHHO PABHBIC BHIPAMKEHHA» H 4 TOMJIE-
cTBO» BYAVT YTOMHEHE.
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HekoTtopuie TosjiecTBeHHbIe 1peofpaszoBalus BAM Y3Ke IIPUXOJAHIOCE Bhl-
HOJHATE, HAIIPUMED IIPpUBeJleHHe 10JIoOHLIX cllaraeMbiX, PACKPBITHE CKO-
Ook. HanmoMHHM NIpaBHJia BLITIOJIHEHHS HTHX NpeodpasoBanmii:

4To0KI MPUBECTH NMoJIoONLIe cllaracMuie, HAJl0 CIOKHTE UX ROD(p-
(PHIIMEHTHI W Pe3yJiLTAT YMHOMXHTE HA oO6HIyi0 OYKBEHHYIO
YaCTh;

ecliu nepeji CKOOKAMM CTOMT 3HAK ¢ILIIOCH, TO CKOOKH MOMHO
ONYCTHTHL, COXPAHHB 3HAK KANCJIOI0 CJIAraeMoro, 3akiiouéHuoro
B CKOOKH;

ecJii nepeji ckoOKAMH CTOMT 3HAK ¢MHHYC», TO CKOOKH MOXKHO
ONYCTHTL, U3MEHHUB 3HAK KAXKJOI0 claraemMoro, 3akJIUEéHHOro
B CKOOKH.

IMpumep 1. IlpuBejém nojlobnLie claracMuie B cyMMe
bx + 2x - 3x.
Bocnonkayemesi npaBHJIOM [IPUBJeHMS NOJOGHLIX ClAAraeMbiX:
bx+2x-3x=(5+2-3)x=4x.

Iro npeobpazoBaiue OCHOBAHO HaA paclpefeIiTe/lbHOM cBOMCTRE
YMHOMeHHS.

IMpumep 2. PackpoeMm cKOOKH B BLIpAXKeHHH
2a + (b - 3e).
IIpuMenuM NpaBHIIO PACKPLITHS CKOGOK, Nepell KOTOPLIMH CTOMT

3HAK ¢IUIOCH:
2a + (b - 3c)=2a + b - 3c.

ITposesénnoe npeoGpasoBanye OCHOBAHO HA COYCTATENLHOM CBOCT-
B CJIOIKEHUSI.

Ilpumep 3. Packpoem ckOOKH B BeIpaskeHuM a — (40 — ¢).

- Bocnonbzyemcsi NpaBHMJIOM PAcKPRITHA CcKOOOK, NHepejl KOTOPHIMH
CTOMT 3HAK ¢MHHYC»:

a—-(4db-c)=a—-4b +ec.
BrinosinenHoe npeofpazoBaiHe OCHOBAHO HA paclpejie/IHTeNLHOM
CBOMCTBE YMHOMKEHHS M COUeTATeJILHOM cBoiicTBe cioxkenus. [lorkaxkem

ato. llpejictaBuM B JIaHHOM BRIpaXKeHHH BTOpoe ciaraemoe —(4b - ¢)
B BHJIe npoussefienus (—1)(4b — ¢):

a-(4b-c)=a+ (-1)(4b - ¢).
IIpuMenuB ykasaHHble CBOMCTBA JIeHCTBHH, MOJIYUUM
a-(db-c)=a+(-1)4b-c)=a+(-4b+c)=a - 4b +c.



YnpaxHeHus

85.

87.

89.

91.

92,

93.

95.

Kakue cpoitcTBa JleficTBMA HOZBOJSIIOT YTBEP:JIAThL, UTO TOMIECT-
BEHHO paBHLI BLIPAYKEHHWA:

a) ab + 16¢c u 16¢ + ab; B) xy+3 u 3 + xy;
0) (@+2)+xmnma+(2+x); r) 5(b+c¢) u 5b+ 5¢?
SIBnsA0OTEA JIM TOMASCTBEHHO PABHLIMM BhIpasKeHMS:

a) (2a)(7b) n 14ab; B) X-yHYy-X;

6) —2a + 2a wu 0; r) (x—y)?u (y - x)??
SIBASIOTCA JIM TOMACCTBEHHO PABHLIMM BLIPAMEHMS:

a) 2+ 8ba u Bab + 2; B) (a+b)-0ma+b;

6) 2x + Tu 2(x+ 7); r) (a+b)-2u 2a+ 2b?

Kaxue cpoifcTBa JielicTBHI NO3BONSIIOT YTBePNCIATE, YTO Jlalilioe pa-
BEHCTBO SIBJISIETCH TOMJIECTBOM:

a) 12(a - 1) = 12a - 418; 6) (x - x)a=0?

Kakoe n3 IaHHEIX PaBEeHCTB He SBJAETCA TOXKJECTBOM?
1. 6(x - y) = 6x - 6y 3. 3a-4=a+(2a-4)
2. 25(a-a)=25 4. 0,3a - 5b = 1,5ab

YupocTHTe BRIpAXKEHHe, HCMOJNb3Yysl NepeMecTHTeNLHOe W coveTa-
TENLHOE CBOWCTBA YMHOMKEHMS:

a) —6,2a - 5; B) 0,3x - (—12y);

6) 4c¢ - (-1,25); r) -0,16 - (-2,3¢).

YupocTuTe BRIpaXkenue:
a) 1,6 - (-0,2n); 6) —6,4a - (-5¢).

IIpeobpasyiiTe BhIpakenHe B TOMKIECTBEHHO paBHOe, HCIIONL3YH pac-
npefleInTellbHoe CROWCTRO YMHOMEHH:

a) T(x -y B) —23-(2a—-3b+1);

6) (a — 4b) - 3; r) 1,6 - (-3x + 4y - 52).

Bamenure BEIpAKCHHEe TOXJICCTBONNO PABHEIM, HCIIOJL3YA pachnpe-
JAeJIHTeJibHOe CBOHCTBO VMHOMeHHA:

a) 1,2-(b-a) B) 2,5 (4x - 6y — 2);

6) (m — 4x) - (-6); r) =0,1-(100a + 106 — ¢).

. Cpenu suipaskenuit 2(b — a), —2(a — b), —2a - 2b, —2a + 2b naiure

Te, KOTOPhIe TOMJECTBOHHO PABHLI Bhipasicenuio 2b — 2a.
[Tpusesure nojodHLle claraeMmuie:

a) Ha + 27a - a; B) 6x — 14 — 13x + 26;

6) 126 - 17b - b; r) -8 -y+ 17 - 10y.
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96. llpuseanTe nojobubie ciaaraemble:

a) 13a + 2b - 2a - b; B) —H,1a — 4b — 4,9a + b;

6) 41x — 58x + 6y — y; r) 7,bx +y— 8,6x — 3,5y.
97. TlpusepuTe NoJ0OHEIe claraeMbie:

a) Bx — 6y + Tx — 2y; B) 3,5b — 2,4¢ — 0,6¢ — 0,7b;

6) 27p + 14q - 16p — 3q; r) 1,6a + 4x - 2,8a - 7,bx.
98. PackpoiiTe croGKH:

a) x+Mb+c+d-m) B) x+y—(b+c—m)

6) a—(b—-c—d) r) x+(a—b)-(c+d).
99. Banummute G6es cKoGOK BhIpasKeHue:

a) m+(a—k-b) B) x+a+(m-2);

6) m—(a-k-0b); r) a—(b-c)+(m+ n).
100. YnpocTHTe BhIpaXkenHe:

a) 5—(a-3); B) 64 — (14 + Tx);

6) 7T+ (12 - 2b); r) 38 + (12p - 8).

101. PackpoiTe ckoOKH H NpHBeAUTe NoJl00HLIE CllaraeMuie:
a) x + (2x + 0,5); B) 4a - (a + 6);
0) 3x - (x - 2); r) 6b + (10 - 4,5b).

102. YVupocTuTe BhIpaXKeHHe W HAHIUTE ero zHaueHue:
a) (hx - 1) - (2 - 8x) npu x = 0,75;
6) (6 — 2x) + (15 — 3x) npn x=-0,2;
B) 124+ 7Tx - (1 - 3x) upu x =-1,7;
r) 37 - (x - 16) + (11x - 53) npu x = -0,03.
103. YupocTuTe BhIpaXkeHHe:
a) (x-1)+(12 - 7,5x); r) b—(4-2b)+(3b-1);
6) (2p+ 1,9) - (7 - p); nNy-y+4)+@y -4y
B) (3 — 0,4a) - (10 - 0,8a); e) dx - (1 -2x)+(2x-T).

104. JlokaskuTte, uro npu JdoboM a anauenue Bripaskenus 3(a + 2) — 3a
paBHO 6.

105. Packpoiite ckOOKH M npHBejuTe NMOJ00HLIE cllaraeMuie:

a) 3(6 - 5x)+ 17x - 10; r) 2(7,3 - 1,6a) + 3,2a - 9,6;
6) 8(3y +4) — 29y + 14; n) —=5(0,3b6 + 1,7) + 12,56 — 8,5b;
B) T(2z2-3)+ 62— 12; e) -4(3,3 — 8¢) + 4,8¢ + 5,2.
YupoeruTe BhIpakeinne H HaW/MTe ero snadenue:

a) 0,6(p—-3)+p+ 2 nupu p=0,5;
6) 4(0,5q - 6) - 14q + 21 nupu g =

106
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107. CocTtaBhTe BhIpaXkeHue 110 YCJOBHIO 3ajlatiy M YIIPOCTHTE ero:

a) ¥ HUropsa 3 anwGoma ¢ mapkamu. B nepsom annGomMe @ Mapok, Bo
BTOpOM — Ha 15 Mapok GoJikllle, YeM B NepPBOM, & B TPeTLOM —
BTpoe GoJikiie, yem Bo BTopoMm. CKOJILKO MapoK B Tpéx annbGomax?
0) Ilérp npuodpén 8 oumneros sotepen «Hajpempas u 6 Ouseror
Jorepen «¥Ypauas. Buser sotepen «Yjauas ctoun a p., a Jorte-
pen «Hapexwpa» opin wa 10% jpoposke. Haitjinte cromMocTh 10-
KYNKH.

108. CpaBuuTe 3HAYCHHH BhIDaXKeHHWH, He BRIUMCHAN MX:

1 1.1 1 -
a)g—g H E—g; 6]3,7'5 HS,'?.E,
B) 5,6 : 2,5 u 5,6 - 2,5.

OTBer 3allMIIUTE B BHJle HepapBeHCTBa.
Texnnueckoe NepeBoopyKenne Hexa no-
3BOJIMJIO BHIIIYCKAThL B cyTKH 180 cran-

KoB BMecTo 160. Ha cKONBKO NpOlEeHTOB
HOBBICHJICH BBINYCK CTAHKOB B CYTKU?

110. OT™MeTLTe HA KOOPJAMHATHOW TPSIMOWM
TOUKH, COOTBETCTBYIOIIHEe YHCIAM:

-3,9; 2,6; -0,7; 3,2; -1,5; 1,25.

b

109

CdopmMmynupyitte nepemectutensHoe K coyetartensHoe CBOACTBA CNo-
XKEHUA U YMHOXEHUS, pacnpefenurensHoe CROMCTBO YMHOXEHUS.
Kakue BbIpaXeHWs HasbLIBAOTCH TOXAECTBEeHHO paBHLIMKU? [puBeauTe
npUMep TOXAECTBEHHO PABHLIX BLIPAXEHWUNA.

Kakoe papeHCTBO HaauliBaetcsl Toxaectsom? lpuseaure npumep
Toxjecrea.

YPABHEHUA C OAHOW NEPEMEHHOW

PacemoTpum sajiauy: «Ha nuskneil nmonke B 4 paza GoJibllle KHMT,
yeM Ha Bepxuei. Heian ¢ mMdKHell MOJKH NepecTaBHTL Ha BEPXHIO0
15 KHHI', TO KHHI' HA NNIOJIKaX cTaHeT NopoBHY. CROJNBKO KHHUI' HA BepX-
Hel nonke?»s
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O6osznaunm OYKBOH X UMCI0O KHHUI' HA BepxXHel noake. Torpa umcio
KHHI' HA HHXKHeH noJike paBHo 4x. Eciau ¢ HUKHeR 1OJIKH 11epecTaBuTh
Ha BepxHI0I0 15 KHHr, TO Ha HHXKHeH moJike octanercs 4x — 15 kuur,
a na spepxuei 6yjer x + 15 kuur. ITo yesosHio 3asiaum nocjie Takoi nepe-
CTAHOBKH KHHT Ha NOJIKAX OKAXMKETCS NMOPOBHY. 3HAUMT,

4x - 16=x+ 15
Yrobbl HAWTH HEM3BECTHOE UMCJIO KHHI, Mbl COCTABMJIM PABEHCTRO,
cojlepakalniee nepemenuyio. Takue paBeHCTBA HABLIBAIOT ypaenenuiMmu
¢ 00HolL nepeMennoil WIN YPaBHEHHUSIMH ¢ OJ[HUM HeH3BeCTHLIM.
Ham majjo naiTH uMcsio, NpH MOJCTAHOBKE KOTOPOI'O BMeCTO X
B ypaBHenue 4x — 15 = x + 15 noanyuaercs BepHoe paBeHcTBO. Takoe
UMCII0 HABLIBAIOT peuleHuUeM YypasHeHus WIH KOPHEeM YypaeHeHusd.

Kophem ypaBHeHWsi HasblBaeTcsl 3Have-
HHe nepememloﬁ MpPH KOTOPOM YpaBHeHHe oGpalaercs B Bep-
HOe PaBeHCTRO.

Wz ypaBuenus
4x - 16=x+ 15
HAXOIHM, UTO
4x-x=15+ 15,
3x = 30,
x=10.
Ypapuenue 4x — 15 = x + 15 uMeer oJIMH KopeHb — uncsao 10.
MosHo NpUBecTH NMPHMephl YPaBHeHHI, KOTOpPLIe HMEIOT JiBa, TPH
H Gosice KopHeH HJIM He HMeIOT KOpHei.
Tak, ypaBuenune (x — 4)(x — 5)(x — 6) = 0 umeer Tpu Kopus: 4, 5
u 6. JleiicTBuTeNbHO, Kadc[oe M3 HTHX uucen obpalljaeT B HYJL OJHH
M3 MHOMHTeNeH npoussejilenus (x — 4)(x — 5)(x — 6), a 3HaunT, U camo
npoussesende. [lpu noGoM JApyrom 3sHayeHMM X HH OJHWH M3 MHO-
JUTENICH B HYNL He ofpainaercs, a 3HAYMT, He obpamiaercs B HYJIb
W TpousBejienye. Ypasnenne x + 2 = X He UMeeT KOPHeH, TAK KAK NpH
Jo00M 3HAUYEHMH X JieBasl YacTh VpaBHeHMsI Ha 2 GoJnlle ero npasoi
HACTH.

Pemurh ypaBHenHe — 3HAYHT HAHTH BCe ero KOPHH WIIH JIOKa-
3aTh, YTO KOpHe# HerT.

Ypasuenue x? =4 uMeerT JiBa KOpHS — ducna 2 W —2. YpasHenue
(x - 2)(x + 2) = 0 Takke umeeT Kopuu 2 ¥ —2. Ypasuenusi, HMe0Iue
OJIHM M Te >Ke KODHH, HASLIBAIOT PAEHOCUNbHLIMU YpaeHeHusMU. Y pas-
HEeHWs, He MMelolllHe KOpHeif, TAKXKe CUHTAIOT PABHOCHJILHEIMH.



IIpu pemieHnn ypaBHeHHH HCHONLIYIOTCH ClelylolllMe CBOHCTBA:

ec/i¥ B ypaBHeHHH NEePeHecTH cjaraeMoe M3 oJiHON YacTH B Apy-
I'VIO, MBMEHHMB er'o 3HaK, TO MOJYUUTCH YpaBHeHHe, PABHOCHIIb-
HOe JIAHHOMY;

ec)ii 00e YacTH YPaBHEHHS YMHOMCHTEL WJIH Pasjie)IiTh Ha OJHO
H TO e OTJIMUYNOe OT HYJisl YMCIIo, TO NOJYUHTESl YpaBHeHwe,
PaBHOCHJILHOE JAHHOMY.

Haupumep, paBHoCHJILHEI ypaBHeuusi bx =2x + 7 u bx - 2x=171,

PABHOCHJILHEI TAKKe ypaBHeHHA 6x = 2x + 8 W 3x = x + 4.

YkasanHble cBOHCTBA ypaBHeHHH MOXMHO JIOKAa3aTh, ONHpasch Ha

CBOHCTRA YHCJIOBLIX PABEHCTB: ecJIM K 00eHM YacTAM BepHOI'O paBeHcTBa
NPUOABHTE OJIHO M TO YKe UYHCJIO HIH o0e YacTH BepHOI'o PABEHCTBA YMHO-
JMMTH HJIM Pa3jie)INTL Ha OJIHO M TO JKe OTJIHUHOe OT HYJNS WMHCJI0, TO 10-
JIYUMTCS] BepHOe paBeHCTBO.

YnpaxHeHus

111.
112.
113,
114.

115.

116.

117.

118.

119.

Spnsierca nW uMcsio 3 KOPHEM YpaBHeHHsI:

a) 5(2x - 1)=8x + 1; 6) (x - A)(x+4)="T2

Kakue us uncen -2, — 1, 0, 2, 3 apnsioTesi KOPHSIMH YPaBHCHHS:
a) x*=10 - 3x; 6) x(x?-T7)=67

Spnsiercs 1M KoOpHeM ypaBHeHHs x(x — H) = 6 uHcio:

a) 1; 6) —1; B) 6; r) —6?

JlokasuTre, uTo Kaxjoe U3 uncens 7, -3 u 0 sipJsiercss KopHeMm ypas-
Henust x(x + 3)(x - 7)= 0.

JlokaxkuTe, uto Kaxjaoe uz umcesn 1,2 u —1,2 spusierca KopHeMm
ypaBHenus x2 = 1,44.

Jlokaxure, uro:

a) kopHem ypapHenus 1,4(y+5)=T7+ 1,4y apisercs nodoe YHCH0;
6) ypaBHeHMe y — 3 = y He HMeeT KopHeii.

HUmeer Jin KOpHH ypaBHeHHe:

a) 2x+3=2x+8; 6) 2y = y?

Kakoe U3 ypasnenuii He uMeeT KopHel?
1. 2(x+3)=2x+6 3. 4(c-2)=3c-6
2. 2y =4y 4. 3x+ 11 =3(x +4)

CocraBuTe Kakoe-HMOY/IL YpaBHeHHe, KOPHEM KOTOPOIo siBJseTcs
yueso: a) 8; 6) —12.
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120.

121.

122,

123.

124.

125.

ax =

HMmMeer nu ypaBHeHHe KOPHH H CKOJILKO:

a) |x|=1; 6) |x|=0; B) |x|=-5; r) |x|=1,3?
Bamenure:

a) ypasBHenue 0,3x = -4 paBHOCHWJILHLIM YpaBHeHHEeM C IeJILIMH
Ko pUIIHeHTAMM;

0) ypaBHenHe 5Hx —4 =21 paBHOCHILHLIM VpaBHeHHeM BHJa
ax="b, rjie a ¥ b — HeROTOpLIe YHCA.

0]
ViupocTuTe BEIpaXkeHue:
a) 0,4 (7Tx-2)- 1,6 + 1,7x;
6) (1,2a — 4) + (40 — 4,8a); 1
B) 2,56 (4 -3y)-y+2,3; 0] B -

r) (14 — 3,6b) — (12 + 10,4b).

Haiijiure snauenue BLIpajkenus
8(3 - 3,6m) - 20 + 23m &

upu m = 2,5; 1,2; 40.

Ha woopauuaTtnoit miockoctn (puc. 5)

oTMeuensl Touku A, B, C, D, En F. Puc. 5

Haiiiure MX KOOpAMHATEI.

OTMeTETe B KOOPJIMHATHOM ILUIOCKOCTH ToukHu A (—4; —2), B(0; -3),

C(3; -3), D(-2; 0), E(-1; 5), F(0; 1).

Kasknoe ns ypasHenumid S5x =-4, —0,2x =0, —x =-6,5 umeer Buj
b, rjge x — nepemeHHasi, a u b — uMcia. B nepsoM ypaBHeHMM

a=>5, b=-4, o propom a =-0,2, b=0, B Tperbem a=-1, b=-6,5.

Takue YpaBHeHHS HA3LIBAIOT AUNCLNLIMUY YPABHEHUAMU C odnoit ne

PeMeHHOU.

BeH

Vpasuenue Bujia ax = b, rjie x — nepe-
MeHHas, 4 u /s HEKOTOphIe UHCJia, HABLIBAGTCH JIMHEHHLIM
ypaBHEeHHMeM ¢ OJIHOH llepeMeHHOoH.

BLisSIcHHM, CROJILKO KOpHe# MOMKeT MMeTh JIMHelnoe ypaBHneHwHe.
PaccMoTpuM ypaBHeHHe ax = b, B KOTOPOM Kob(MpHIIHEHT a He pa-

b
Hynio. Pazjienus obe yacTH ypaBHeHWs Ha @, NOJYUHUM X = 5 Bua-



UHT, JIHHEHHoe ypaBHenue ax = b, B kotopoMm a # (0, UMeeT eJIMHCTBeH-
- b
HBIH KOpeHb P

PaccmoTpum ypaBHeHHe ax = b, ¥ KOTOPOro KOa(upUIMenT @ paBeH
nymo. BEexv a =0 u b # 0, To ypasHenHe ax = b He UMeeT KOpHei, Tak
Kkak papercTno 0x = b He sipisieTesl BEPHLIM HW NPH KakoM x. Ecana = 0
u b = 0, To moGoe 3HAUCHHE X SIBASETCS KOPHEM YpaBHeHHS, TaK Kak pa-
peHeTBo Ox = 0 BepHo npu awGom x.

JIuneiinoe ypasHenue ax =b npu a # 0 MMeeT OoJiIMH KOpeHb,
npu a =0 u b 0 ne umeer Kopueit, npu a=0 u b= 0 ume-
er GecKkoHeuHO MHOro KopHe#l (Jiwo6oe uMuclio siBasieTess ero
KOpHeM).

Pemenve MHOIMX YpaBHeHHH CBOJMTCS K pelieHdio JIHHeHHLIX
YpaBHeHHH.
IIpumep. Pemum ypaBuenue 4(x + 7) =3 — x.

~ Packpoem ckoOKH:
4x + 28=3 — x.

llepmlecém cllaraemoe —x B JIeBYW YacTh YpaBHeHHsH, a clarae-
Moe 28 B 1papyio 4acTh, H3MEeHHB IIPDH 5TOM HX 3HAKH:

4x + x =3 — 28.
IIpuseném nojo6HLIe cnaraemeie:

bx = -25.
Pasjenum ofe uacTH ypaBHenust na b5
x=-5.

Ipumensist cpoficTBa ypasHeHHH W BLITIOJIHSIS TOXKECTBEHHBIC 1Pe0G-
pazoBanusi, MLl NOCJCOBATANLIO 3aMeNsUIH OJIN0 YpaBHeHHe JIpy-
PHM, PABHOCHJILILIM eMY. 3HAUMT, KopHeM ypasienus 4 (x+7)=3-x
ABJISIETCH UHC0 —b.

B prom npuMepe HeXojiHoe YpaBHeHHe CBEJIoch K PaBHOCHILHOMY
JIMHeHOMY YPaBHEHHIO, B KOTOPOM KOM(PHIIHEHT NpU NepeMeHHOMH
OTJIHUEH OT HYJS.

Ecnu npu pellieHuu ypaBHeHHsi Mbl HPHIEM K PaBHOCHJILHOMY eMy
JMHeHnoMy ypasHenuio Bujia Ox = b, To B 2TOM cayuae JHG0 HCXONHOe
ypaBHenne He WMeeT KopHei, JIH60 ero KopueM sipjisietcs Jiiodoe 4uciio.

Pemum ypasnenue 2x + 5 = 2(x + 6):

2x + 5=2x + 12,
2x-2x=12 -5,
0x="1.

Ilonyuennoe ypaBHeHMe He HMMeeT KopHeil. BHauuT, M ypaBHeHHe
2x + 5= 2(x + 6) He HMeeT KOpHEH.
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YpaBueuue 3(x + 2) + x =6 + 4x cBogures K ypasHenuio Ox = 0,
KOpPHeM KoToporo sipnsiercss Jwboe uueno. CleploBaTelbHO, KOpHEM
ypaBHenus 3(x + 2) + x = 6 + 4x apnserca nodoe THCEIO.

YnpaxHeHus
126. Haiiqute KOpeHb ypaBHeHM:
- a) bx=-60; r) 6x=-50; ) 0,7x = 0;
6) —10x = 8; n) —9x =-3; 3) —1,5x = 6;
B) Tx=9; e) 0,5x=1,2; ) 42x=13.
127. Pemute nuHeiinoe ypaBHeHHe:
1 =102 —qx=1. D S 3
a) cx= 12; B) —4x 75 n) gy =33
2. 9. = 2,
o) 5!! o 99 ['} 5!} == 8’ ﬂ) 7 = 0.

128. HaiijiuTe kopenn ypapuenus:
a) bx — 150=0; r) 12x-1=35;
06) 418 - 3x=0; ) —x+4=47;
B) -1,6x-9=0; e) 1,3x =54 + x;
129. Pemure ypaBHeHHe:

®) 7T=6-0,2x;
3) 0,15x + 6 = 51;
H) -0,7x + 2 = 65.

130.

131,

ca) (y+4)-(y - 1)=6y;

132.

a) 2x+9=13 - x;
6) 14 -y=19- 11y;

k) 15—p=%p—1;

1 g .
3) I§x+4-§x+1,

B) 0,ba + 11 =4 - 3a; H)a—%a:ﬂ;
N 1,2n+1=1-n; K) x —4x=0;
n L7-03m=2+1,7m; ) x=-x;
e) 0,8x+ 14 =2 - 1,6x; M) by = 6y.
PemuTe ypaBnenue:
a) 3x -8=x+6; ﬂ]P—1=E+lp;
6) 7a—10 2- 4a; 0)08 y 32+y,
s)}- -3 3— ) -x -~

g/~ 2=°" 3V _2

r) 2,6 - Ozb 4 1 - 0,5b;
Haiijiure kopens ypapHeHHsI:

3) 2.: 0,7x = 0.

B) 6x — (7Tx - 12)=101;
6) 3p-1—-(p+3)=1; r) 20x=19 - (3 + 12x).
Hajijure KopenbL ypaBHeHMs:

a) (13x - 15) — (9 + 6x) = -3x;

6) 12— (4x - 18) = (36 + 4x) + (18 — 6x);

B) 1,6x — (x — 2,8) = (0,2x + 1,5) — 0,7;

r) (0,5x + 1,2) — (3,6 — 4,6x) = (4,8 — 0,3x) + (10,5x + 0,6).



133.

134.

135.

136.

137.

138

139.

140.

141.

142.

Pemure ypasuenme:
a) Hhx +(3x - 3)=6x+ 11; B) (x-T)-(2x +9)=-13;
6) 3a — (10 + Ha) = 54; r) 0,6 +(0,6y — 1) =y + 0,5.

ITpn kakoMm 3HAYCHHH NepeMeHHO| 3HaYeHHe Bhipadkenus 8b — 27
pasno: a) 5; 6) —11; B) 1,8; r) -1?

Ilpn kakom 3nadYenHu NepeMennon:

a) 3HavYeHus BhIpaxkeHui 2m — 13 u m + 3 paBHLI;

0) 3HaueHue BulpaxkeHHus 3 — Hc Ha 1 MeHble 3HAYEHHSI BhIpaXce-
Husi 1 - ¢;

B) 3HavYeHHe Bhipasxkenus 2x + 1 na 20 Gosibile 3HAYCHHUS BhIpaMe-
nus 8x + 5;

r) snauenue x B 3 paza MeHLIIe 3navyenusi Buipaxenus 45 — 10x;
Jl) sHaueHue BulpaykeHus 9 — y B 2 pasa GoJbine 3HAYeHHS y?

ITpn kaxkom sHauenuu y:

a) 3HAUYeHUs BhIpaKeHuH S5y + 3 u 36 — y paBHb;

0) sHauenue BulpaxkeHust Ty — 2 GoJiblle 3HAUCHUSA BhIpaXkeHus 2y
Ha 10;

B) snauenue Bripaxkenus 1,7y + 37 mennine sHauenus BRIpaxe-
unga 9,3y — 25 na 147

Pemmure ypaBnenue:

a) 2x+5=2(x+ 1)+ 11; B) 3y — (y — 19) = 2y;

6) 52y — 4) = 2(by - 10); r) 6x=1-(4 - 6x).

Pemure ypapHeHnue:

a) 15(x+ 2) - 30 = 12x; B) 3y+(y—2)=212y - 1);

6) 6(1 + 5x)=5(1 + 6x); r) 6y —(y—-1)=4+ 5y.
YraxuTe Bee lelible 3HAUeHHS I, IIPH KOTOPLIX BEPHO /IBoiiHOe He-

paBeHcTRO:
a) b<y<2; 6) 28 < y < 31,2,
HOJI,GODHTD RaKOG-IIHOYJU. YHCNO, ZaRJIOUénnoe MeHJIY JailinkIMHA
JHCIAMH. PE:!}'J’ILT&'I‘ SAlHIIHTe B BHJIe nBOﬁHOl"O HepaBeHCTBAa:
1 1 2.8

7 5 ZH=; =0,3 u 0,4 ) M-
a) 7,8 u 7,9 6]3"4 B) -0,3 u -0,4 1’3“4
OTMeTLTEe B KOOPJIMHATHOH IUJIOCKOCTH Touku A (-3; 4), B(6; 5),
C(5; 0), D(-3; 0).
YI'IDOCTHTG BhIpazKeHHe H Haiinu're ero aHaveHme:
a) 6,8¢ — (3,6¢ + 2,1) npu ¢ = 2,5;
6) 4,4 — (9,6 — 1,2m) npn m = -3,5.
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ITpn pemenun 3ajau ¢ NMOMOINLIO YpaBHEHHH MOCTYNAlOT cleyio-
mum obpasom:

0003HAYAIOT HeKOTOPoe HeH3BecTHoe YMeso GYKBOH M, HCINONbL-
3ysl YCJIOBME 3ajla¥H, COCTABISIOT YpaBHeHue;

pelaioT 5To ypaBHenHe;

MCTOJIKOBLIBAIOT NOJNYYEHHEIH PesyJILTaT B COOTBETCTBHH C yCJIO-
BHEM 3ajlatiu.

3anmaua 1. B kopsupe ObJi0 B 2 pasa MeHbIIe A0JIOK, UeM B sHKe.
ITocne Toro kak W3 KOpP3HHEI Nepejioykuin B simuk 10 si6nok,
B SIIMKe MX cTaso B 5 pas Oosbine, ueM B KopsuHe. CRonbKo 610K
OLJIO B KOp3HHEe H CKOJILKO B Hﬂl]vll{e?

+ IlyeTs B kopsune 6nuio x siGNoK, Torjia B sNMKe OLIo 2x sIGNOK.
ITocne Toro KaKk M3 KOP3UMHE! NepesoskHNH B AmuK 10 a6ioK, B Kop-
auHe ctasio x — 10 s6nok, a B smHKe crano 2x + 10 sonok. Ilo
VCJIOBHIO 3ajlaYM B slIHKe cTaso B 5 pas Gosiblle A0JIOK, UeM B Kop-
anHe. 3HAYHUT,

H(x - 10)= 2x + 10.
Pemium cocranienHoe ypaBHeHHe:

bx - 50 =2x + 10,
bx — 2x = 10 + 50,
3x = 60,

x = 20.

Cnenoparensno, B Kopaute 610 20 a650K.
Tak kar 2x = 2 - 20 = 40, To B ssmuKe Obyio 40 s6n0K.
Orper: 20 s600k 1 40 ab6nok.

3anmaua 2. [IpegnasnaueHnsie jud nocajiku 78 cakeHleB CMOPOJIMHEI
PelIHIH paclpele/IUTLE MeXAy Tpems OpurajaMy Tak, 4ToOul nep-
BOH OGpurajie JocTalloch caskeHlleB B 2 pasa MeHbIlle, UeM BTOPOM,
a TpeThe — Ha 12 caxkenien Goibine, yem neppoi. CkoJbKko ca-
IKEHIEB HAJI0 BLIICJIUTEL NepBoi Opurajge?

- Ilyets nepsoit Gpurajie pelinjiy BulleinTh x caskenuen. Toraa Bro-
POl crneiyeT BLIIGJINTL 2X cakeHlleB, a TpeTheil x + 12 cakeHues.
O6mee YMcno caxkennen x + 2x + (x + 12), 9To 1Mo ycJaoBH 3ajlauu
pasno 78.

BHAUKT:
x+2x +(x+12)=T8.



Ynp
143.

144.

145.

146.

147.

148.

Peminm HnoJiyueHHoe ypasBHeHHe:

x+2x+x+12=178,
4x=T8 - 12, 4x =66, x = 16,5.

ITo cMmulcay 3ajjlauu 3HAUEHHE X JIONIKHO ORITH HATYPAJLHEIM UHC-
JIOM, & KOpeHhL ypaBHeHMs1 — JipoGHoe wunciio. SHAUMT, pacnpeje-
JIMTH CaykeHIlbl YKasaHHLIM clloco00M HeJIb3s.

Orper: Takoe pacnpejlefienne CasKeHien HeBOZMOMKHO.

aXHeHusa

B oannoii kacce KMHOTeaTpa npojanu Ha 36 Guneros Goiwlie, uem
B ipyroi. CKoJILKoO OHJIETOB IIPOJIaJiM B KaXK/IOH Kacce, ecliv Beero
b0 npogano 392 6unera?

Ha Ilapkopoit 1 MosoféxHoi yJIHIAX BOCCTAHOBHIW pazpyiieH-
Hele B nojosoake 19 gomon. Ha Ilapkopoit Gu110 BocCTAHOBICHO HA
3 joma Menwine, yem na Mosojéxnoi. CkonLko joMmoB OLIJIO BoC-
CTAHOBJIEHO HA KaXJI0H M3 5THX yaun?

Ilepumerp TpeyrosnbHuka pasen 16 cm. [IBe ero cTOpoHLl paBHEI
Mexcly coboit, M Kaxkjas U3 HUX Ha 2,9 cm Goabine Tpetheit. Kako-
BEl CTOPOHBI TPeYroJibHUKa?

[TporsiskénuocTs  aBTOMOOMJILHOK Tpaccekl coctapnsier 6940 m.
BoJiLmyio 4acTh Tpacckl 3alHMAIOT JIBA TOHHES, JUIMHA OIHOro W3
KoToprX Ha 17 m Gonwime Uil ipyroro. Haiiiure aiuuny kasi/o-
ro TOHHeNS, ec/ii HazeMHas YacTh Tpacchl cocraBiasier 703 m.

Cmapunnas 3adava. W3 ueTeipéx eprBoBaTesieil BTOpoi jpan
B/iBoe GOJIBIIe NIePBOI'O, TPEeTHH — BTpoe GoJibille BTOPOro, UeTBép-
THIH — BUeTBepo GoJibINe TPeThLero, a Bee BMecTe faiu 132 pynui.
CRONLKO Jlasl KasmbIi?

JIpoe paGounx uaroToBuin 86 jlerasici, IPHYEM NEPBLIH HATOTOBKII
Ha 15% peranei Gonwine, ueM Bropoii. CKOJNLKO jAeTaseil M3roro-
BWJI KaXKJIbli paGounii?

149. Ilpubbuik, nonyvenHas ¢pupmoit za

150.

Nepeeie JIBa KBapraja Tekyiero ro-
jla, cocrasuia 126 000 p., npuuiém
NpUOLUIL, MOJIYUCHHASI BO BTOPOM
kBaprane, 6ua na 10% Briie, uem
B nepsom. Kakyw npuOLIL MOJYUH-
Jia 9Ta (pMpMa B IepROM KBapraje?

Tpu mkoaw nonyuunu 70 KoMubIO-
TepoB. Bropas mkosia noJyudia
Ha 6 KoMIBIOTepoB GoJibie NepBoii,
a TpeTha — na 10 KOMILIOTEPOB
Goankine BTopoi. CKROJLKO KOMNLIO-
TEpoB NOJIyUHIa Kaxas mKona?

33



151. Ha ceurep, manky v mapd uspacxoposaiun 555 r mepern, npuuém
Ha LIANKY YILIO B 5 pa3 MeHbIlle [IepeTH, UeM Ha CBHTep, U Ha 5 I
Gonbine, dem Ha mapd. CKOJILKO IMePeTH H3PACXO0BAJIN HA Kasoe
usjlenue?

152. Moxkno sM pacnoyokuTh 158 KHHI HA TPEX NHoNKax Tak, YTOGLI
Ha nepBoil noJsike 6GLJI0 HA 8 KHWUI MeHLINe, YeM Ha BTOpOM, M Ha
5 KHHT OoJibllle, UeM Ha TpeThei?

153. Moxkno Jin 59 6aHOK KOHCePBOB PA3JIOKHTE B TPH SIIHKA TAK, 4TO-
Onl B TperkeM GLulo Ha 9 Ganok GoJbine, YeM B HepBOM, a4 BO BTO-
poM — Ha 4 6aHKH MeHBIle, YeM B TpeTheM?

154. Ha opnom cajloBoM yuacTKe B 5 pas OoJibllle KYCTOB MaJIMHbI, UeM
Ha jipyrom. Ilocjie Toro Kak ¢ Nepporo yuacTka nepecajiuiu Ha BTo-
poi 22 kycra, Ha 000HX YUACTKAX KYCTOB MAJIMHEI CTAJIO IIOPOBHY.
CKOJILKO RYCTOB MaJiMiLl OLLJIO HA KaX(JIOM ydacTke?

155. 3a 9 u 1o TeUEeHHIO PEKU TEIUIOXO/ IPOXOJUT TOT Ke NYTh, UTO 3a
11 u nporus Teuenms. Haiure cobeTBEHHYIO CKOPOCTL TelJIoXo/1a,
€CJIH CKOPOCTh TeUCHHH PeKH 2 KM/u.

156. Ilo mocce WAYT JiBe MAITHHLI ¢ OJIHON W ToM ke ckopocThio. Eenn
nepBasi YBeJIHUHT cKopocTh Ha 10 kM/u, a BTOpasi YMEHLIIUT CKO-
pocThk Ha 10 KM/u, To nepsas 3a 2 u NPOHAET CTOJNLKO e, CKOJILKO
propasi 3a 3 4. C KaKOH CKOPOCTHLIO MJLYT ABTOMAIIHHLI?

157. Cmapunnas zadaya. llocnan venoper w3 Mockseul B Bojsorjy u se-
Jieno eMy NpoXojiiThL Bo Besikuid Jient o 40 séper. Ha cnepylomuii
Jiels BeJieji eMy ORI Toc/Ian JIPYTOil YeJIoBeK W BeJIeHo eMy Npoxo-
AUTHL 1o 45 BépeT B JieHs. Yepes CKOJLKO jiHeH BTOPOH JIOTOHHT
nepporo?

158. Jlns pemonTa mkoJul npuOsia Opuraja, B KoTopoi Oblio B
2,5 pasa GoJsine MaJISIpoB, UeM IJ0oTHUKOB. Bekope npopal BrIo-
YUl B GPUrajly eié YeTupéx MaJsipoR, a JIBYX IUIOTHHKOR Nepesén
Ha Apyroil o6mexT. B pesynnrare mansapor B Gpuraje okasajoch
B 4 paza Goabllle, YeM IJIOTHHKOB. CKOJILKO MAJISIDOB M CKOJILKO
IJIOTHUKOB GLLIO B GpUrajie neppoHavalbHo?

159. (/as paGomut & napax.) B kiacce yaures ... yuammuxces. Orgolne-
HHe YHENIA JICBOUCK K YMCIY MaJikuuKkoB pasno 5 : 4. CroJiLko jle-
BOUEK H CKOJILKO MaJILYMKOB YUMTCA B Kiacce?

1) BuisicHuTe, KakHe UHMCIA, COOTBETCTRYIOLIHE CMBICJHY 3ajiauM,
MOMCHO MOCTABHTL BMECTO MHOT'OTOUMA.

2) llpepnoskure Apyr ApYry 3akoHUMTL pellleHde Ui OJHOIro u3
HAWJICHHBIX UHCeJ.

3) O6cyauTe NnoJyueHHBIE OTBETHI.

B kopauue Onyio B 2 paza MeHbIlle BUHOTPaJa, yem B simuke. Ilo-
cJie TOro Kak B KOp3HAy Jlofapuiu 2 Kr, B HeH cTasno BHHOrpajia
na 0,5 kr Gonwine, yem B siuKe. CRONBLKO BHHOrpajia OLLJIO B KOp-
anne?
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161.

162.

163.

164.

165.

166

Onuu apdys Ha 2 Kr Jerde, ueMm Jipyroi, 1 B 5 paa serue, uem Tpe-
THit. IlepBuiit U TpeTHii apGysnl BMecTe B 3 pasa TshKelee, UeM BTO-
poii. Hajijiure Maccy kaxjoro apbysa.

B apyx memkax osuio no 50 kr caxapa. [locne Toro kak M3 ojHoro
MellKka B3siaM B 3 pasa GoJibllle caxapa, uem H3 Jpyroro, B HéMm
OCTAJIOCH B 2 pa3a MeHbINe caxapa, yem B Jipyrom. CKoJILKO caxapa
0CTANIOCH B KAMJIOM Melmke?

IToerpoiiTe B KOOP/MHATHON IJIOCKOCTH TOUKY, ¥ KOTOPOI:

a) abernpeca paBHa 3, a OpAMHATA NPOTHRONOJNOMHA abelMcee;
6) abciycca paBHa -2, a op/iMHAaTa Ha eJHHHILY GoJibine;

B) abeiucea pasna 1,5, a OpiMHATA Ha ¢JIHIKILY MeHLINe;

r) abGenucca pasna 6, a opAMHATA — NPOTHBOIOJIOKHOMY UMCITY.

[TocTpoiTe B KOOPAMHATHON TWIOCKOCTH oTpesok MN, anas koop-
JIMHATE ero koumnon: M (—1; 4) u N(2; -2). HaliguTe koopAvnaTe
TOUEK lepecedeHus HTOro OTPe3Ka ¢ OCLI0 X H ¢ OChIO Y.

Haiure snauenue suipaxkenus —0,5(76 — 12a) — (8,4a — 14b) npwu
a=-10, b=-6.

CpaBHHTe ¢ HYJIEM 3HAYCHHE BLIPAMKeHHS: 1 5
17=-17=
: 3_ 532, 3__ 6
a) -3,52 - 1,7; B) 427 53 3 n 7 ;
6,4- 62 1-23
6) (-2,88): (0,95 1) —p— 0§ —
1+ 2;

Chopmynupyite onpefeneHne KOpHSA ypaBHeHus. HABNAeTcs nNu Yuc-
N0 7 KopHeM ypaBHeHusi: 6x = 42; 0x = 11; (16 - 2 - 8)x = 0?

YTo 3HauuMT pelmnTh ypasHeHue? Pewute ypasHenue: 6x =-12;
x-2x-6=0;bx-4x=6 +x.

Kakue ypaBHeHWSl HA3LIBAIOTCS PABHOCUNLHLIMU? Chopmynupyire
CBOWMCTBa ypaBHeHWi. MNpuBeauTe NpyUMep YpaBHEHWsl, PaBHOCUIL-
HOTO ypaBHeHnio: 5x —1=3; 0,2x=1,1; 3x - 4x + 6 = 0.

Jaite onpepeneHue NUHERHOro ypaBHeHWs! C OfIHOM NMepemeHHOR.
MpueeauTe NpUMEp.I.

B kakoM cnyyae ypaBHeHWe ax = b UMeeT eMHCTBEHHbLIA KOpeHb;
uMmeetr DEeCKOHeYHO MHOIo KOpHeW; He uMmeeT KopHeil? MNpueeaurte
npuMeps.
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CTATUCTUYHECKUE XAPAKTEPUCTUKU

Ilpu wmsyuenuu yueGHON HArpy3sKH YUallMXcsl BHIGJIMIH TPYNNy
M3 12 ceMuKJIacCHHKOB. MX NOIPOCHIIM OTMETHTE B OlIpe/Ie/ISHHLIH JIeHb
BpeMsi (B MHHYTAX), 3aTpadelioe Ha BLINOJHeHHe JIOMAIIHero 3ajlanus
no anretpe. Iloayunin Takue Januble:

23, 18, 25, 20, 25, 25, 32, 37, 34, 26, 34, 25.

HUmess aror psifi AaHHBLIX, MOMHO ONpPEAeJUTL, CKOJLKO MHHYT
B CpejlHeM 3aTPATHJIM Yualidecsi HA BLINOJHEHHe JIOMAINHEro 3aj1aius
no anre6pe. JLns sToro Hajio CNOKHUTL YKasanHbule 12 uncen u cyMMy pas-
JenuTh Ha 12:

23418+ 25420+ 256+ 25+ 324+ 37+ 34+ 26+ 34+ 25_%_27
12 R =

Yueno 27, noayuennoe B peaysibTaTe, HA3LIBAIOT cpedHuM apugdie-
mutecKuM PACCMATPHBACMOTO psijla YHCe.

Cpenam apH@MeTHUYCCKHM psjla YHces HaskiBaeTesl YacTHoe
OT JleJIeHHHA CYMMLI D9THX YHCeJl Ha YHCJIO cllaraeMulX.

Mui HAIIJIH, 4TO Ha BLINNOJHeHHEe JIOMAINHero 3ajlandsa 1no a.rlre{ipe
yuatnuecsi satpatuiau B cpeasem no 27 mup. IIposojasi ananorununsie
llaﬁJHOIIEHHH 3a DTOM I'py:moﬁ yualmuxcs, MOMHO Hpociie/luTh, KaKkoBa
Oblaa cpejlHAHA 3aTpaTa BpeMeHH Ha BBIIOJIHEHHMe JoMalllHero 3ajlaHnHd
no anrefpe B TeueHHe He/lelH, CPABHHTHL CPeJHIOK 3aTpPaTy BpeMeHH
HAa BLINOJNHEHHe B KaKOH-IIMG0 Jlenh JOMAIINHMX 3aJlaiuid no anrebpe
H PYCCKOMY HA3LIKY H T. II. SBMOTHM, uTo Jias cepl.i}'mu.lx BLIBOJIOB
0 3Arpy;KeHHOCTH y4allluXcHa JOMAIIHMMH 3aJlaHHAMH llcoﬁxo;mmo BLEI-
JIeUTE JUis HaOJIoleHHMi 3HauMTeNibHo 60JbInyIo rpynny, yem 12 ue-
JIOBEK.

Cpennee apripMeTHUeckoe npejctapiaser coboi TO sHavyenHe BeJIH-
HHHEI, KOTOpOe Noay4yaeTcs, Korjla cyMmMa Bcex nadn IojJjacMLIX FNAYCHHIH
MLICJICHHO pachnpejensieTcss 1nmoposny Mexay eJIHHHIaMH llaﬁﬂm}lﬂll“ﬂ.
Hanpumep, BLIUHCJIHB cpejlHee apu)MeTHUeCKOe VAOeB MOJIOKa, IoJy-
UeHHBIX 34 CYTKH Ha (hepMe oT BeeX KOpoB, Mbl HAWJAEM TOT Y0H, KOTO-
PhIi mony4ariIn 66l Ha (pepMe B DTH CYTKH OT OJIHOH KOPOBbLI, €)M Obl Bee
KOPOBLI JIAaBAJIH OJIHHAKOBOE KOJIHYECTBO MOJIOKA, T. €. Haﬁﬂ.ﬁl\! cpejlHe-
cy’l'OlIIII.lﬁ y;l,oﬁ MOJIOKA Ha (pepuc orT O_IIHOﬁ KOPOBLL. Ananornuno naxo-
JUSIT CPEJIHIOKn YpoXKaiiHOCTEL Nnienuilsl ¢ 1 ra B paifone, cpeiHio0 Bhipa-
OoTry pabouero OpUrajhl 3a CMeHy M T. II.



B3aMeTHM, UTO HHOIIA BhLIMMCJICHHEe CPeiHero apHpMeTHUecKoro He
JaéT nosesnoi Mugopmanuu. Hanpumep, HelesecoodpazHo HCIOJNb30-
BaTh B KavuecTse 0000IAI0IIEro NoKasaTels cpejIHIoI YPoanHocThL 3ep-
HOBBIX M 6AXUeBLIX KYJILTYP B (epPMEPCKOM XO03S1HCTRe, Cpe/iInHii pasMep
00yBH, KOTOPYIO HOCSAT Y4alljuecsl KoL

B pacemoTpeHHOM npHMepe MBI HAILIW, YTO B CPelHEM yualiuecs
ZATPATHIIM Ha BBINOJHEHHe JIoMAallHero 3ajjauus no ajaredpe no 27 MuH.
OpHaKko aHaJNK3 [PHBEJEHHOrO pajia JaHHBLIX [OKA3blBAeT, YTO BpeMs,
3ATPAYCHHOe HEKOTOPLIMH YUYAIMMMCS, CYIIECTBEHHO OTIHYaeTcs oT
27 mun, T. e. o7 cpejinero apupmernueckoro. Hanbonnmuii pacxoj pa-
Ben 37 MunH, a HauMensImui — 18 mun. Pasnoers Mexy nanGoLInmum
H HAHMEeHBIIHM pacXo/loOM BpeMeHH cocTaBJifAeT 19 mun. B atom clyuae
FOBOPAT, UTO paamax psaja pasen 19.

Pazmaxom p#ajla uMcesl HASLIBAGTCH PA3SHOCTL MeXXJy Haubonb-
INHM H HAMMEHLIIIHM M3 5THX YHCeJl.

Pasmax psijla HaXO[AT, KOTJIA XOTAT ONPefeliHThL, KaK BeJIHK pas-
6poc jlannnix B psay. Ilyers, nanpumep, B TeuenHe CYTOK OTMeHasH
KaXJILlH uac TeMIepaTypy BosjyXa B ropojie. Jlns nojyuenHoro psija
JIAHHEIX 1TOJIe3HO He TOJILKO BLIMHMCIHTE cpejiHee apudMeTHueckoe, MoKa-
3kiBalllee, KAKOBA cpejlHecyTOUHasi TeMllepaTypa, HO ¥ HaHTH pazMax
psijla, XapakTepuayloliui kosefanie TeMIepaTypsl BO3JIyXa B TedeHHe
OTHX CYTOK.

IIpu ananusze cpelennil 0 BpeMeny, 3aTpPavyeHHOM CeMMKJIACCHUKA-
MM HAa BRINOJIHEHHe JIOMAIIHero 3ajlanus 1no anareépe, Hac MOT'YT MHTepe-
COBATE He TOJILKO cpejiHee apH(MeTHUecKoe H pasMax NoJiyueHHOro psijia
JIAHHBIX, HO M IpYI'He nokasateiau. MHTepecHo, Hanpumep, 3HaTh, KaKo
pacxojl BpeMeHH sIBJISieTcsl THIWYHBIM JUIS BhIQJIeHHOW Ipynnkl yua-
HHXCA, T. €. KAKoe YHCIIo BeTpevaeTcesl B pAJIY IAaHHLIX Haile Beero. He-
TPYJIHO 3aMETHTE, YTO TAKHM YHCJIOM siBisieTcst unesio 25. lopopsaT, uto
uneno 25 — moda paccMaTpMBaeMoro psja.

Mojoii psijia uMcen HA3LIBACTCS YHCJIO, KOTOPOE BCTPeYaCTCSH
B JIAHHOM DSy uaiie JApyrux.

Psij uncen Modxker umerh GoJiee OJlHOM MOJALI, 4 MOMKET He HMeTh
MOl copeem. Hanpumep, B paay uuced

47, 46, 50, 52, 47, 52, 49, 45, 43, 53, 53, 47, 52

JABe MOJIkl — 5To uncsa 47 U 52, Tak Kak Kakjloe U3 HUX BCTpeuaercs
B PSJIY 1O TPH pasa, a ocTaJIbHEIE UHCJIAa — MeHee Tpéx pas.
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B panpy uncen
69, 68, 66, 70, 67, 62, 71, 74, 63, 73, 72

MOJILI HeT.

Moay psijia JaHHBIX OOLIMHO HAXOJAT, KOIJIA XOTHT BLISIBUTL He-
KOTOPLIA THIHYHLIA nokasatenk. Hanpumep, eciin uayuawrces Jlandbie
0 pasMepax MYIKCKHX COPOYeK, MpOJaHHbIX B ONpelefiéHHbIK JeHb
B YHHBepMare, To yjo6HO BOCIONL30OBATLCSI TAKHM [OKA3aTeleM, Kak
MO/la, KOTOPLI XapaKkTepusyeT pasmep, MOJL3YIOUMICH HanbOJbLIIHM
cupocoM. Cpejinee apudMeTHUecKoe B H5TOM ciiyuae He JIaéT IOJe3HOoi
uudopmanuu. Moja sipisiercst HanGoJiee IPHEMIIeMBIM TOKa3aTeJeM [pu
BBISIBJICHHM pachacOBKH HEKOTOPOI'o ToBapa, KOTOPOH OTAAIT Hpejilnou-
TeHHe MOKYIATeNH, ekl Ha ToRap Aauuoro suja, pacnpoc'rpallti}moﬁ Ha
PLIHKE, W T. II.

Pacemorpum emé npumep. Ilyern, nposejasi yuér jeraneii, usro-
TOBJICHHEIX 3a CMeHY padouvMMH OAHON GpHUrajbl, NOJVUHJIH TAKOH paj
JAHHBIXI

36, 35, 35, 36, 37, 37, 36, 37, 38, 36, 36,
36, 39, 39, 37, 39, 38, 38, 36, 39, 36.

Hainém s mero cpejiiee apuMeTHueckoe, pasMax U mMoay. JLus
aTOrO ynoﬁno NpeiBAPHTENLHO COCTABHTE H3 NOJIYUeHHLIX JIANHEIX yno-
pAdoueHHbLL pAd Yucer, T. e. TAKOH psiji, B KOTOPOM Kakjioe Nnocjiejayio-
1ee YKUCJ0 He MeHbIne (Mau He Gosbine) npeasiayiiero. Ilonyuum

35, 35, 36, 36, 36, 36, 36, 36, 36, 36,
37, 37, 37, 317, 38, 38, 38, 39, 39, 39, 39.

Briuucaum cpejiiee apudpMeTHiecKkoe:
35-2+36-8+37-4438-3+39-4 776 b3

21 21
Pasmax paja pasen 39 — 35 = 4. Moja jjannoro psijia pasna 36, Tax
Kak uucyio 36 uaie Bcero BeTpeuaeTcsi B DTOM psijy.
Hrak, cpepnsisa BelpaGoTKa paGounX 3a CMEHY COCTABJISIET IPUMEPHO
37 neraneii; pazidure B BoipaGoTKe paGouMX He IIPeBOCXOAHT 4 fleTaliei;
THIHYHON sipisieTcs BuIpaGoTka, papHas 36 JleTajsm.
CD@}]HQQ aApHMeTHYSCKO® pHJla YHce)l MOMeT He coBIAJlaThL HH
C OJIHHM H3 YHCeJl psijia, a MoJla, ecJiH ola cylniecrTsyer, 006513aTeNILHO COB-
najaet ¢ aAsyms uau Gosnee uncnamu psja. Kpome toro, B oTinume ot
cpeiHero apuipMeTHUecKoro NoOHATHe «MOJla» OTHOCHTCHA HEe TOJNLKO K UH-
CcHOBBIM JlanubiM. Hanpumep, nposegs onpoc yuaimmxcesi, MOXHO HOJY-
YHThL PAJl JAHHBIX, MOKA3LIBAKIIHX, KAKHM BHJIOM CHOPTA OHH Tpej-
MOYHTAIOT 3aHUMATHCH, KAKYI0O H3 PDAasBlIeKaTeNBHLBIX TeJICBH3HOHHEIX
NporpamMM OHH CUHTAIOT Hanbonee uuTepecnoi. Mool OVIVT CIYIKHTL Te
OTBeThI, KOTOPLIE BCTPEYAKTCH 4allle Bcero. ITUM M o0BLSICHAETCH CaMo
Ha3BaAHHEe «MOJla».
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Takue XapakTepMCTHKH, Kak cpejlHee apudMeTHUecKoe, pasMax
H MOjla, HAXOJAT lIPUMeHeHHe B cmamucmuke — HayKe, KoTopas 3a-
HUMaeTcs noJyuenneM, o0paGoTKON M anaiM30M KOJIWYeCTBeHHBIX JlaH-
HBIX O pasnoobpasibiX MAcCOBLIX SIBJICHHSX, MPOHCXOSINNX B NIPHpoOe
H OﬁIIIEC'I‘BQ. CHOBO «CTATHCTHKAS NPOHCXOJUT OT JIATHHCKOrO cloBa
status, KOTOpoe 03HauYaeT «COCTOSIHMe, NoJIoXKeHHe Belleiis . CTaTHCTHRA
H3aydyaeT YHCJIeHHOCTh OTAJIBHBIX I'PYIIT HACeJIEHWH CTpaHbl H ed peruo-
HOB, NPOM3BOJICTBO H loTpefJenue pasHooOpPasHBIX BHJIOB [IPOAYKIIMH,
NepPeBo3KY IPY30B H IACCAKMPOB pPasJIMUHBLIMKH BHJAMM TpaHciopra,
NPHPOJUILIC pecypehl M T. 1. PesyiLTaThl CTATHCTHUCCKMX HCCJeoBalHii
IMHPOKO HCNIOJB3YIOTCS JINA NMPAKTHYCCKHX H HAYUYHBIX BBIBOJIOB.

YnpaxHeHus

167. Haiigure cpejtiee apu(hMeTHHeCKOe H pasMax psijla Yncel:
a) 24, 22, 27, 20, 16, 31; B) 15, 17, 19, 25, 17, 15;
6) 30, 5, 23, 5, 28, 30; r) 40, 35, 30, 25, 30, 35.

168. Haiinure cpejlnee apuMeTHUeCKOe, pazMaX M MOJY pajia uMcel:
a) 32, 26, 18, 26, 15, 21, 26;

6) 21, 18,5, 25,3, 18,5, 17,9;

B) 67,1, 68,2, 67,1, 70,4, 68,2;

r) 0,6, 0,8, 0,5, 0,9, 1,1.

169. Haiijure cpejiHee apH@MeTHUeCKoe, PasMax W MOJIy paJia ducesi:
~a) 16, 22, 16, 13, 20, 17;

6) -21, -33, -35, -19, -20, -22;

B) 61, 64, 64, 83, 61, 71, 70;

r) -4, -6, 0, 4, 0, 6, 8, -12.

170. Kak MOryT M3MEeHMTLCH PasMaxX M MOJIa psjla uMcel, ecliu:
a) JIONOJIHKUTEL €ro UMCJIOM, IPEeBOCXO/SAIIHUM BCe OCTalIbHbIe;
0) BLIYEPKHYTH W3 HEro UMciio, MeHblllee BeeX OCTaJlbHbLIX;
B) JIONOJHHTL €ro HHCJOM, PABHBIM HaHOOJLIEMY M3 YHcen?

171. B rmabnune nokasan pacxoji “JICKTPOSHEPrHd HEKOTOPOW ceMbél
B TeueHHe rojia:

Mecan 1 njlmjmwvjivijvijivo|vin X | X | XI | XII
Pacxop

anemp&auepmn. 85| 80| 74|61 |54 |34|32)|32|62|78]|81]82
RBr -4

Hajigure cpefinHii e:xeMecAUHLIH PAcCXojl DJIEKTPODHEPrHH DHTOH
ceMbéit.

39



172.

B 'raﬁJmu,e HpHBejleHb! JIAHHBI® O NPpOJladke B TedeHHe HelleJIH Kap-
Todess, 3aBe3EHHOr0 B OBOIIHYIO NAJATKY:

Jlens Begenn In Br Cp Ir Ir Co Be
Konaaectso g . « .
RaproQens, Kr 275 286 250 290 296 315 325

173.

174.

175.

CroJNbKO Kaprodesisi B cpeflHeM [POoJIaBaJid eXKeJlHeBHO B BTy He-
Jeso?

Cpejinee apudMmeTHUecKoe psijla, COCTOSIIMEro M3 JIecsiTH dHcel,
paBHo 15. K sromy psaay npunucanu uncno 37. Yemy paBHo cpefi-
Hee apH(pMeTHUECKOoe HOBOro psjia uncen?

Cpejinee apH(MeTHYeCKOe pSJia, COCTOSIEro W3 JeBATH YHCce,
pasno 13. U3 ororo psijia Buldepknyau uucyo 3. Yemy pasno cpej-
Hee apuMeTHUYecKoe HOBOTO psijia yncen?

B paay umcen 2, 7, 10, , 18, 19, 27 onHo uKcsio 0Ka3aJI0Ch CTEP-
ThIM. CTAHOBHTE €r'o, 3Has, UTO cpejlHee apHPMeTHULCKOe HTOro
psijia ukces pasno 14.

176. (/laa pa6omet & napax.) B pajay uucen 3, 8, 15, 30, , 24 npony-
meHo oo uueso. Haijaure ero, ecnu:
a) cpejinee apHpMeTHUYecKkoe pajia papno 18;
0) pasmax psijia pasen 40.
1) Pacnpejienurte, KTO BBINOJHAET 3ajlanMe a), a KTo — 3ajia-
HHe 0), U BLINOJIHUTE MX.
2) IlposepesTe APYTr y Apyra npapuiabHocTh BLITOJHeHHS 3a/ladns.
3) OGeypure, noueMmy B 3ajlanMy G) NOJYYAIOTCS JIBA OTBETA.
177. B raGnuie nmokasano 4McJIo letalieii, H3roTOBJICHHLIX 3a CMeHy pa-
GOUMMHM OJIHOH OpHUIajibl:
Ne Yncno Ne Yueno
n/u PauRARA peraneit | m/m PauBIRS neranedt
1 Hnpanon 38 £ Ceménon 45
2 Jlasapen 42 8 Jlykun 42
3 Hiuun 36 9 Anjpeen 40
4 Bepesknoit 45 10 Ilonos 47
5 Eropor 48 11 Cypron 39
6 Ilerpon 45

Jlnst nmpejicTaRjiennoro B TaGJWIe psijla YHCeN HAWUTe cpejnee
apu(MeTHUeCKOe, pa3Max U Moly. KaKoB eMEICJ Kask/oro M3 HTHX
nokasaresnei?



178.

179.

181.

182,

183.

Ha copeBHOBaHMAX 110 (PUI'YPHOMY KATAHMIO BRICTYIIEHHE CIIOPT-
cMeHa OLUIO OleHeHO CIIelyIoIUMU Galiamu:

5,2, 5,4, 5,5, 5,4, 5,1, 5,1, 5,4, 5,5, 5,3.
Jlns nonyuennoro psjia yuceN HaijiuTe cpejiiee apudmMerHuecKoe,
pasMax ¥ Mojy. HTo XapakTepHsyeT KaMcILblH U3 DTHX MoKasaTeNnei?

B arrecrate o cpeaHeM o6pasoBaHMM Y HeTHIPEX Jpyseil — BEI-
NYCKHHKOB IIKOJIEI — OKa3aJIuCh cnenylolune OIEHKH:

Unenn: 4, 4, 5, 5, 4,4, 4,5,5,5,4, 4,5, 4, 4;
(‘eMellOB34333343333440,4'

Ilomom: 5, 5, b, 5, 5,4, 4,5, 5,5,5,5,4, 4, 4;

Pomanos: 3, 3, 4, 4, d, 41, 4,3,4,4, 4,5, 3, 4, 4.

C KakuM cpeflHUM 6a/l/IOM OKOHUMJI IIKONY KasKALIH M3 Apysei?
Vrkaxure nHanGojiee THIHUHYIO JUIS KAXJIOr0 M3 HHX OIEHKY B
aTtTectate. Kakue craTMCTHUECKHE XAPAKTEPHCTUKH Bbl MCIIOJL3O-
BAJIH NIPH oTBeTe?

B (epMepckoM Xo3siicTBe OTBeJIeHEl 10/l NINeHHUILY TPH YYACTKAa,
MIoImaAu Koropeix pasikl 12 ra, 8 ra u 6 ra. Cpenusas yposxkaid-
HOCTEL Ha NMepBOM yuacTke coctapisier 18 1 ¢ 1 ra, na BTopoM —
19 ¢ 1 ra, na tperseMm — 23 1 ¢ 1 ra. Yemy paBHa cpejiusisi ypo-
YKAHHOCTEL IIIEeHHUIILI B 5TOM XosdiicTBe? MoxHo nu HaiiTH cpej-
HIOK YPOXKAHHOCTL IIIEHHILI, BLIYHCJIMB cpejlHee apugMeTHue-
ckoe yucen 18, 19 u 237

[Mporens yuér unena GpakoBanneiX Aetadei B 10 smukax ¢ oauHa-
KOBBLIM YHCJIOM JIeTaJei, NoJyuUHIn cleAYIOHE psijl JanHbIX:

1, 2. 2,8 1,0, 2 1,3, 2.
Hajiiure ans astoro psaja cpejHee apudmeTHueckoe, pasmax
U Moay. YTo xapakTepuayerT KadcJibli M3 5THX HOKasaTeJen?

Kaskaniit uz 24 yuacTHMKOB cCOpeBHOBAHMIA 110 cTpesbie NpousBeé
10 JlecTh BhicTpesio. OTmeuasi BCSAKHMH pas uMCJIO HonajaHui
B @b, NOJYUHIH CAeAYIOMMKHA psji JanHbIX:

6,5, ,5,6,8,3,7,6,85,4,9,7,7,9, 8,6,6,5,6,4, 3,6, 5.
Haiipure ansa sToro psajia pasmax M Mojiy. UTo XapakTepusyeT Kax-
JILIA M3 OTHX NoKazaTenen?

B rabnuie 3anucanbl pesyJibTATH eXeJHeBHOIO M3MepeHus B 110J1-
JleHb TeMIlepaTyphl BO3/IyXa B TeueHWe NepBoH JleKajlkl MapTa:

Yuesio Mecsna 1 2 3 4 5 6 7 8 9 10

Temneparypa, °C | =2 | =1 | -3 0 1 2 2 3 4 3

Haiipure cpefinioio TeMiepaTypy B nojjiens B oty gexajy. Cocrann-
Te TAGJNMILY OTKJIOHEHHH OT cpejiHeli TeMllepaTyphl BO3/IyXa B M0JI-
JIeHb B KasAblil M3 JHe# JleKajbl.
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184. (3adaua-uccaedosanue.) CpejHUil BO3pPacT COTPYAHMKOB OTjelia

185

KOMIIBIOTEPHOH BEPCTKM, B KOTOpOM pabortaiu 12 uejnosek, coctas-
nsan 30,5 ropa. Ilocne Toro Kak ua oT/lesia yBOJKICS JiBaJllaTHIeT-
nuit Osnier ¥ na ero Mecto npumén Urops, cpeinuii Bozpact coTpy/i-
HHKOB oT/lesia cTajl cocTaBnaTh 31 roj. Cronnko sier Hropio?

1) Brickaskure npepnojoxedde o sospacte Mrops.

2) HaiiauTe nepBOHAUAJIILHYI0O CYMMY BO3PACTOB COTPY/JHHKORB
oTjea.

3) O6oanauns BospacT Mrops yepes x (Jer), naiijiute, Kakoii cra-
Jla CYMMa BOBPACTOB COTPY/UIHHKORB OT/ieNa.

4) BripazuTe uepes x, KAKUM CTAJI CPeJIHHI BO3PACT COTPYAHUKORB
oTjesa.

5) CocraBbTe ypaBHeHHe H pellInTe ero.

6) IloaTeepiiniock JiKM Ballle npejnojokenne o pospacte Urops?

Kuury B 296 crpanui yueHHK NpounTan 3a Tpu ausi. Bo Bropoit
JleHb OH npounrtan Ha 20% Gonbile, ueM B [1epBbId, a B TPeTHH —
Ha 24 crpanuinel GoJibine, YeM Bo BTOpoH. CKONLKO CTPaHMIL IPo-
YUTAJ YUCHHK B NepBuliid Jlens?

PaccMoTpuMm emé ofiHy CTATHCTHUYECKYIO XapAKTEPHCTHKY.
Hauuém ¢ npumepa. B tabnuie 1oKasaH pacxojl dJeKTPOsHepruu

B AHBaApe XHILIAMH JICBATH KBapTHP:

HoMep KBapTHPL 1 2 3 4 5 6 7 8 9

Pacxop anex P P
ameprun. kBr.u | 85 | 64 | 78 | 03 | 72 | o1 | 72 | 75 | 82

CocTARHM M3 JIAHHBIX, NPHBEIGHHLIX B TAGIHILE, YIOPSIOYeHH LI psiji:
64, 72, 72, 75, 78, 82, 85, 91, 93.

B nosiyueHHOM YHOpSijIOYeHHOM Py JeBsaTh uncesa. Herpyauo sza-

METHTbL, UTO B cepejinHe psjla paciiojiodeHo THciio 78: cnesa or Hero 3a-
MHCAHO YeThipe YHCia W clipaBa YeThipe Hcia.

I‘OBO])HT, qyro yHeno 78 apnsercs CPeJIMHHBIM YHCJIIOM, HIIH, HHaYe,

Meduanoil, paccCMATPHBACMOI0 YIOPSJIOYCHHOTO psjla uncen (oT JaTHH-
CKOI'o cJioBa mediana, KOTOpOe O3HauaeT s«cpejiHees } DTO UMCNO cuUKTa-
0T TaKe MeJlHaHoi MCXOJHOro pajia JaHHLIX.



IIpuBeném Teneps apyroi npumep. Ilyers npu céope auHbiX o pac-
X0Jle DJIEKTPODIHEPI'HH K YKAsaHHBIM JIeBATH KBapTUpaMm Jo0aBHIM elé
jecatyio. Tonyaunu Takyio TaGauiLy:

Homep kBapTHpL 1 2 3 4 5 6 7 8 9 10

Pacxojl aJekT . ’
oreprm. kBT a | 85 | 64 | 78 | 93 | 72 | 91 | 72 | 75 | 82 | 83

Tak e kak B neppoMm cayvdae, npeJiIcCTABUM HOJIYHeHHBIe JaHHbIe
B BHJIe YIIOPSAJIOYEHHOIO psijia YHCe

64, 72, 72, 75, 78, 82, 83, 85, 01, 93.

B aToM YHcIOBOM psLY YETHOE UMCIIO YICHOB H MMEIOTCH JIBa YHcia,

pacioJiodkennsie B cepejiune psaja: 78 u 82. Haiijném cpennee apudmern-
78 +

YecKoe HTHX YMcel: % = 80. YUncno 80, ne spasisich Wienom psja,

pa:;ﬁunae'r ITOT psijl Ha Jipe OJIHHAKOBLIC MO YHCJICHHOCTH I'PYIIILT — cJie-

Ba OT Hero HaxXoJATcH NATH YIeHOB pfAjla H clipaBa ToXe INATH YJIeHOB

psja:

64, 72, 72, 75, 78, 82, 83, 85, 91, 93.

FOBOPHT, uTo MeﬂHaHOﬁ paccMaTpHBaeMoro ynopajodueHHoro psja,
a Takxe HCXOoJHOro psdajla JaHnHbIX, 3allHCAHHOI'O B 'raGJmu,e, ABasierTcH
qucso 80.

MejiHanoit yIopsijloueHHoro psifia uUnuces ¢ HeUETHHIM UHCIOM
UJICHOB HABLIBAETCS UMCIO, 3alMCAHHOE [ocepe/iuHe, a Mejiua-
HOM YHOPSJI0UeHHOI0 Psijia UMces] ¢ YETHBIM YHCJIOM YIeHOB Ha-
apiBaeTesd cpejlHee apHPMeTHUYeCKOe JIBYX UHCeJl, 3alHCAHHBIX
nocepejiuye.

Meanoi NpoOMBBONLHOrO PsJia YHCeSl HA3LIBACTCH MejiHana
COOTBETCTBYIOINIEro YIOPSiI0UeHHOro psijia.

Ecnn B ynopsjlouennoM YHcJIoBOM psijiy cojlepskuTest 2n — 1 wienon,
TO MEJIHAHONH psijia siBNsieTest n-i 4ien, Tak KAk n — 1 4ienoB ¢TOMT Jlo
n-ro ujnena u n — 1 wieHoB — mnocse n-ro wiena. Ecau B ynopsjjouenHoM
UHCJOBOM PSY COAEPHUTCS 2n WIeHOB, TO MeJIHAHOM| sIBJIsieTcsl cpe/lHee
apupMeTHUecKoe WIeHOB, CTOSLMX HA n-M U 1 + 1-M MecTax.

KAaXJIOM M3 PACCMOTPEHHLIX BRI PHMEPOB, ONPEJeNIHB Me-
JIHAHY, MBI MOYKEM YKA3aTh HOMepa KBAPTHP, JUIS KOTOPLIX PACXOJ] DICK-
TPODHEPIHH KHJLIAMH 1IPEBOCXOANT Cpe/IHHHOe 3ZHAUeHHe, T. e. Me-
JIHany.
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Pacemorpum emié npumep. Masectno, uro 34 corpyiHuka oTiena
HpHOGPeNH aKIUK HEeKOTOPOI'o akilMoHepHoro obiecrsa. Jlanuwie o umc-
Jie akIUi, NPHOOPeTEHHLIX COTPYJIHHKAMM, NpefcTaRliedbl B BHJE clle-
JAYIOIIEro YHOpsilouennoro psja:

2,2,2,2,2,8,8,...:8; 4 4, ..., 4, 100.
12 pas 16 pas
Haitném mepmnany storo psajaa. Tak kak Bcero B psaay 34 uumcna, To
MejlHaHa paBHa cpejiHemy apupMeruueckomy 17-ro u 18-ro unenos, 1. e.
paBHa
3+ 4
2

Briuuessisi cpejijHee apupMeTHuecKoe 9TOrO psijia, HalIéM, UuTo OHO
NpUGAKKENHO papHo 6,2, T. e. B cpeJiHeM COTPYAHHKH oTiela npuoipe-
JIM IpUMepHo 1o 6 arkiHii.

ME1 BHIMM, 4TO B JIAHNOM cliyuyae Me/lHAHA JIYUIlle OTPaskaeT pealik-
HYI0 CHTYallMI0, TAK KAK IOJOBHHY BCeX COTPY/IHMKOB COCTABJISIOT Te,
KOTOpbie Npuobpesin He GoJiee 3 akIMiA.

Boobue cpejnnee apudmeTHueckoe 3aBUCHT OT 3HAYEHMH Bcex wie-
HOR B YIOPSJIOYEHHOM PSJIY JAHHBIX, B TOM YHMC/e W OT 3HaYeHHl Kpaii-
HHX YWIeHOB, KOTOpLIe YacTo OLIBAIOT HauMeHee XapakTepHLIMH JUIsI pac-
CMATPHBACMONH COBOKYIHOCTH jlannbiX. IloosToMy npu ananuse Janibix
CBejIeHHS] O cpeflHeM apH(MeTHUeCKOM YacTo JIONONHAIOTCS YKasaHHeM
Me/IHAHBI.

Takue nokasaTesd, Kak cpejiiee apupMeTHUECKOe, MOjJa H MejiHa-
Ha, M0-PAa3HOMY XapaKTepHayloT Jlandble, NoJyuyeHHble B pesyibTaTe Ha-
Gmiofenuit. [TooToMy Ha NpakTHKe NPH anajnie JIANHLIX B 3aBMCHMOCTH
OT KOHKPETHOW CHTYAILMM HMCIOJL3YIOT KaKoH-JIN6G0 M3 DTHX NoKaszaTe-
Jieit, nubo ABa M3 HUX, nubo faxke Bce TPH.

= 3,5.

YnpaxHeHus

186. Hailijiute Mejinany psajia uuce:
a) 30, 32, 37, 40, 41, 42, 45, 49, 52;
6) 102, 104, 205, 207, 327, 408, 417;
B) 16, 18, 20, 22, 24, 26;
r) 1,2, 1,4, 2,2, 2,6, 3,2, 3,8, 4,4, 5,6.

187. HaiiuTe cpeinee apudMeTHUecKOe W Me/lHAHY psijla uuces:
a) 3,8, 7,2, 6,4, 6,8, 7,2; 6) 21,6, 37,3, 16,4, 12,6.

188. MapecTno, UTo psijl AAaHHLIX COCTOMT M3 HATYpaJibHBIX yHcen. Mo-
KT JIK JUI8 9Toro paja ObITh JAPOOHLIM YHCIOM:
a) cpejHee apH(pMeTHUECKOe; B) pasmax;
0) moja; r) meauana?



189.

B rabnnue nokazaHo UMCA0 M3JENHHA, HIBrOTOBJEHHBLIX 3a MecHll

" uwieHaMH OpHIajibi:

N YUneno Ne Yneno
/n Damnma uagenmit | n/n Damwma HaLeAHi
1 Anronon 185 7 Knurko 178
2 Acradren 194 8 Jlazaper 149
3 Bapanon 179 9 Ocorun 156
4 Bobron 185 10 Prunon 185
b Bacuanen 136 11 Cyxon 168
6 Eropos 158
Hajiiure Meinany 9Toro paja Janiex. ¥ Koro U3 wienos Gpurajisi
BeIpaGoTka 3a Mecsil| Oblia GoJbile MeJHaHbl?
190. B TaGnuue nokasaio, CKOJILKO aKIHH OJIMHAKOBOH CTOMMOCTH lie-
KOTOPOI0 aKkIHOHEepPHOro oblecTBa NpHoGpeny COTPYJAHUKH OTjlea:
N YUncno N Uncno
n/m Daunmd aKId n/n PanBARs akiit
1 Actaxona 5 9 MypaprLén 1
2 Boapos 4 10 Hukonaena 4
3 Bosnkon 10 11 Ocunon 12
4 Epun 3 12 IIannon 6
5 Hineun 2 13 Herpona 8
6 Kynurona 10 14 Paiikon 10
7 Jlappona 25 15 Tumodeen 2
8 Muxainon 3 16 dégopon 4
Haiipure meguany 5Toro psjia anneiX. ¥ KOro Mz cOTpyJIHMKOR
oTjieNa YMeo NPHOGPeTEHHEIX AKIMH He NPeBOCXOJUT MeAnany?
191. llojcumMTas uMCIIO COPHBIX ceMsiH B 15 nakeTHKax ¢ ceMeHaMH, 110-
JIYUMJIH TAKHe JaHHble:
0,1,1,1,2,1,2,3,5,4,5,0, 1, 6, 1.
JUisi npeficTaBieHHOro pajia AaHAbIX HaljATe cpejlHee apu(h)MeTH-
yeckoe M Meauany. YUTo xapakTepusyeT KadJILIH M3 DTHX NMoKasa-
TeJNen?
192. Ormeuas BpeMsi (¢ TOUHOCTLIO IO MAHYTHI), KOTOpoe ToKapu Gpura-

JIbI 3ATPATHIIN Ha 06pPaGOTKY OJIHOI JIeTANM, MOJYUHIH Pl AaHHEIX:
30, 32, 32, 38, 36, 31, 32, 38, 35, 36,
32, 40, 42, 36, 33, 35, 32, 32, 40, 38.

Jlns nonyuennoro paxa AaHHLEIX HaljlUTe pasMax, MOJAY W MeaHa-
Hy. O0bACHHTE NPaKTHUECKHH CMBICJ STHX NOKasaTesel.
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193. B opranMsanuy BeJIM eXeJIHeBHBLIH VUET NOCTYIHBIIMX B TeueHue
Mecsl@a nucem. B pesyjabTate HOJYUMIM TAKOH psiji JaHHBIX:
39, 43, 40, 0, 56, 38, 24, 21, 35, 38, 0, 58, 31, 49, 38, 25,
34, 0, 52, 40, 42, 40, 39, 54, 0, 64, 44, 50, 38, 37, 32.

Jlnst monyuenHoro psjia JannblX HalauTe cpejiiee apH()MeTHUe-
cKoe, pasMax, Moily ¥ Mejinany. KakoB npakTHUeCKHit cMBICH 5THX
nokasaresnei?

194. CpasuuTe 3HaueHus Bupaxkenuit 12a — 5b u 8a — 2b nupu a = -3,5,
b=12,6.

195. PemuTte ypaBHeHHe:
a) 6(y—1)=9,4-1,Ty; 6) 3(2,4 - 1,1m)=2,Tm + 3,2.

YTo HaselBaeTcHd cpefHUM apudmMeTryeckum paaa yicen? Moxert nu
cpefiHee apudMeTUyecKoe paaa yMcen He COBNAaAAaThL HU C OAHUM U3
yucen psapa?

YTO Ha3LIBAETCs pasMaxoMm paaa yuicen?

Yro HasuiBaetcs Mofon psaa yacen? JIiobon nv psaa wucen umeert
Moay? MoxeT i paj yucen uMets 0onee oAHON MoaLI? MoxeTt nu
MOJIa pa/la Yyucen He CoBNajiath HU C OIHUM U3 uucen papa?

Y1o HasbiBaeTcq MeauMaHol psaga wucen? Moxer nu mMeauada paga
yucen He coBnagathL HU C OHUM M3 yucen psapa? Kakoe 4ynucno sens-
e1ci MeMaHoi ynopsaodyeHHoro paga, coaepxauero 2n — 1 yucen?
2n uucen?

HJIJI mex, Kmo xouem 3Hamb Goavule

B xynoxecTBeHHON JuTepaType BaM, BepofATHO, HPHXOJHIIOCH
BCTPEUATLCS ¢ HENPUBLIYHLIMM elHHAIIAMH H3Mepenus. Tak, HanpuMep,
B kuure Hons Bepua «Jlets kanurana 'panrtar unraem:

e «I10 ORI SAOMPY — IHIAHTCKHMH JKYpaBlih AHIVIMHCKUMX KOJOHHIA.
ITa NTHIA NATH (PYTOB POCTOM, ¢ YEPHLIM MHPOKHM KJIIOBOM KOHH-
uecKoil (POPMEI, 3A0CTPAIOIIUMCH K KOHILY, B JUIHHY OH HMeJI BOCeM-
HAJIATE JIHMORB»;



* «Bo Bpemsi npobHOro mnaBanus axra «Jlynkans no-

KasaJla CKOpPOCTh B CeMHAaJIIIATL MOPCKHX MHJbL

B YacCe;

* «Pobepr ysnan, uto cpejiuss rojlopasi TeMiepaTypa

B npoBHHIIMKM BukTopus jocturaer +74° no dapen-

reiTys.

Jlusi Toro ytobLl 9TOT TeKeT OLUJI NMOHATeH, HAH0
30aTh, KAK YNOMSHYTLIC 3jlech e/IMHHIL M3MepeHus,
BhIpajkaloiue NpuOAHIKEHHLIE 3HAUSHHS BEJIHMUHH, CO-
OTHOCATCA € IPHBLIYHLIMH JUIS BAC eJIMHMILAMH.

IT0 COOTHOIMEHHE BLIPANKACTCS CASYIONHMH (QOPMYIaMu:

b = 30,48a, rae a — pnuHa B (pyTax, b — COOTBETCTBYIOHIAS JAJIMHA
B CAHTHMeTpAaXx;

1=2,54m, rne m — pnuHa B JoiAmMax, | — JUIMHA B CAHTHMeTpax;

p=1,853m, rjje m — paccTrosiiie B MOPCKHMX MHJISIX, p — PAccTosi-
HHe B KMJIOMeTpax;

5(f - 32)
S T rje [ — TeMmnepatypa B rpajycax <bapenreiita, ¢ —

Temunepatypa B rpaayeax Ilenncusi.
BLINONMHUB pacuéThl, HAWJIEM, UTO B NPUBEIEHHOM TeKCTe
b=30,48 -5 = 152 (em); p=1,853-17= 32 (km);

1=2,50- 1846 em); o= T3 < 930

BaMeTHM, YTO NPH BLEINOJHCHHA BLIUHCJICHHI }'JIOUIIO NOJIL3OBATLCS
KaJILKYJIATOPOM.

BuauuT, B kuure Jions BepHa peuk MAET 0 esiefIYIONHX NTPHGIHIKER-
HBIX ZHAUeHMSIX BeJIMuMH. Bricora skypasasi pasua 1,5 M, a juimHa ero
knopa — 0,56 M. xra «[[yukans mia co cKopocThio 32 KM /4, a cpejlHe-
rojlopasi TemrepaTypa B NpoBUHIMK BrHkropus Ouina pasna 23° Lennens.

ITpuseaéM npuMep HCNoAL30BaNKS (POPMYJI B 3ajlaue Ha MPOEHTR.

IMMpumep 1. Hailjiém, na CKOJNLKO NPONEHTOR VBOJIHUHTCS IJIONMIAJL
NpAMOYTOJLHHKA, €CJIM ero JUIHHY ¥ IMPHHY YBeJuuuTL Ha 10%.
ITyers JUiHHA NPAMOYTIOJLHHAKA pABHA @ CM, IMMpHHA — b €M, a 1U10-
majgs — S cm2,

ITo ropmysie mOIMANH NPAMOYTOALHHKA HAXOAHM, uTo S = ab. Ilo-
clle yBeJIMUeHHd JUIMHEI M IMPHHLE npsaMoyroasuuka na 10% ann-
Ha Oyner pasna a + 0,1a = 1,1a em, a mupuna b + Délb =1,1b cm.
Torpa mnomans oyaer pasua 1,1a - 1,16 = 1,21ab cm®, 1. e. yBenu-
YUTCH Ha

1,21ab — ab = 0,21ab em2.

Umee 0,21ab

Ha 21%.

- 100% = 21%. BuauwmT, WIOHAAL VBEJIMUHTCS
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Dror orBer Xopouo nodcHdaeT

pucynok 6. M3 pucynka BuaHo,

qro K umeommmes 100 maneim

NPAMOYTONLHHKAM, NJTOMAJLL KaX-

JIOr0o M3 KOTOPBIX cOCTaBIsCT 1%

OT IJoIajAM npaMoyroJibHHKa, jno-

OasisieTcH emeé 21 mMadiblil npsMo-

VYIroJibHHK.
CroHeTBa paBeHCeTB 1MO3BOJIS-

Puc.

IIpumep 2. Uz cpopmysinl ¢ =

0T W3 OINOH (OPMYJLI, CRBSI3LI-

6 paliei ase uau GoJee nepemen-
HBEIE, NOJIYUaTh HOBEIE (POPMYJILL.
5(f - 32)

9 , jle [ — TemiepaTrypa B rpajy-
cax dapenreiitTa, ¢ — TeMueparypa B rpajycax llesnscus, Brpazum
nepeMennyio [ depes c.
5(f - 32)
9

VMuo:kHB 006 YACTH PABEHCTBA € = - Ha 9, moayuum

Oc = 5(f - 32).
Orcwja
9¢ = 5f — 160, 5f = 9¢ + 160.

Bnauur, [ = M, T.e. [ =1,8¢c+ 32.

Mul nonyuusiu (popMyIy, HO3BONSIONULYIO IIEPEXOJAUTE OT TeMIepaTy-

pul B rpaaycax llenbcus Kk Temneparype B rpajycax dapeunreiira.

Ynp
196.

aXXHeHua

Ionpaysck popmynoi b = 1,067a, rjie a — paccrosinve B BépeTax,
b — PACCTOSIHHE B KHJIOMeTPAaX, BLIPABHTE B KHJIOMETpaxX paccTos-
HHe, paBHOe:

a) 6 sepcram; 0) 12,5 Beperhi; B) 104 Bepcram.

197. BripazsuTe B KHJoOrpamMmmax maccy, pasuyio 3 nyaam, 20,5 nyaa,

198.

199,

BOCIOJIL3OBABINTHCE (hopmyJiol p = 16,38m, rjie m — macca B ny-
Jax, p — Macca B KHJorpamMmMax.

IMonwaysich Gopmysioi ¢ = 0,454f, rpe f — macca B (PyHTax, ¢ —
Macca B KHJoOrpamMmax, BLIpasHTe B KHJIOrpaMmMmax mMaccy, paBHylo:
a) 8 dynram; 6) 30,5 ¢ynra.

Kak waMenuTes miuoiais NpaMoOyrojibHUKA, ecli:
a) ero JJIMHY M HIMPUHY yMeHbIIuThL Ha 10%;
0) ero JUIMHY VBeanunThL Ha 30%, a IMUPHHY YMeHLIIHTL Ha 30% ?



200.

201.

202.

203.

204.

205.

Kak umamenuTcs oOném Kyba, ecliM JUIMHY ero pebpa yBeJIMUMTh
Ha 20%7?

Ileny Ha ToBap cHauasia nopnicuau Ha 15%, a saTeM CHHU3MJIM Ha
15%, Tak kak TOBap nepecTtan NHoJL30BaTLCH cupocom. lleprona-
YaJikHasl [leHa TOBapa COCTARNSJA @ P., a OKOHYATeNLHass — b p.
Cpasuute unena a u b (BuiGepuTe BepuLlii oTBeT).

1. a=b 2. a<b 3.a=b

4. CpaBHMTHL HeJIL3, TAK KAK HEH3BECTHO 3HAUCHHE a

Ha pacnpojpaxe neny Ha roctiom cHusuau na 20%. Ha ckoanko
HNpoHeHTOR HaJlo NOBLICHTE HOBYIO lleHY, uTobhR BEPpHYTLCH K llep-
BOHAYAJILHOMH?

Haijinure:

a) Kako# Temmneparype no <bapenreiry coorsercrayer 4°C; —15°C;
o,

6) kakoii Temnepatype no Ilenncuio coorseretyer 20°F; —16°F;

0°F.

Mosker 1 TemnepaTtypa OLITE:

a) nonoxurensuoit no llenseuio u orpuuarenshoit no dapeu-

reiry;

06) nosoHTeNLHONH 1o PapenreiTy U oTpraTensHol mo lenneuio?

BripazuTe U3 (popMyJibi:

a) s = at nepeMeHHylo t; B) S= 15

2

- h nepemennyio b.
06) v = v, + at nepeMennyio a;

AdononHutenbHble ynpaXxHeHus K rnase |

Ha#pure uneno, obpaTHoe:

5 2 1
a) cymMMe uHcell % "33 B) NPOHBREJIEHHIO YHCe 3

5
6) pasnoctH yncen 6,2 w 5,8; r) vacrnomy uucen 4,9 u 3,5.

kS

H ]6;

Ha#pure uneno, npoTHBONOIOKHOE:
a) cymme umcen 2,86 u -4,3;
4 5
6 —= g =3
) pasHOCTH YHCe 3 H 8
B) npoussejieHu1o uucen —5,75 u 1,6;
2
) vacTHomy uucen 46 u -7 3
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208.
209.

Haiipure cymmy Beex uensix uuncesn or —102 o 104.
HajiiuTe npoussefienye Beex lesiklX uucen or —11 jgo 13.

210. Hajiure snauenve BLIPAXKCHHS:

211.

212,

213.

214.

m 1 2a+ 1
npu m = —=; 6 npu a = 3,5.
m—1 P 3 =i P
HzpecTHo, 9T0 NPH HEKOTOPLIX 3HAYCHHSX @ U b 3HaYeHHe BhIpa-
swenus 2(a + b) papno —8,1. Haifjiure npu Tex ke snauenmsax a u b
3HAYCHHEe BLIPAYKCIUs:

a)

a) 3(a + b); 6) -0,5(a + b); B) 4da + 4b; r) —-ba — 5b.

IIpn KakWX 3HAUEHHMAX NepeMeHHLIX He MMeeT CMLICHA BhIpaskeHue:
5 ‘ a b

2) 2x -4’ 2 4y + 27 B]a—b' r)a+b?

CocraBhTe BhHIpaXKeHHe JUIS PeIIeHHs 3alauu:

a) Ilepumerp npsiMoyroiknuka 16 ¢M, ojiHa H3 €ro CTOPOH M CM.
Kakosa mnomaas npsaMoyrojisHuka?

6) Ilnomans npsiMoyrosbuuka 28 M2, a ofiHa U3 ero cTOpoH paBHa
a M. Yemy paBeH nepuMeTp 1paMoyroJibHUKa?

B) W3z apyx ropojioB, paccTosiiue Me;ly KOTOPLIMM $ KM, Ha-
BCTpeuy Jpyr JAPYry OJIHOBpeMEeHHO BhIEXaJM jiBa aBTOMOOMIS.
CropocTh OJIHOr0O H3 HUX vy KM/4, a CKOPOCTh JIPYIOro vy KM/4.
Yepes cKOJBLKO YacoB OHM BCTpeTATCS?

r) UYepes kakoe BpeMsi MOTOIMKJIMCT JIOTOHHMT BeJIOCHICMCTA,
€cJIH paccTOfiHHE MeX/I[y HUMH S KM, CKOPOCThL BeJIOCHIIeJHCTA
vy KM/4, & CKOPOCTh MOTOLUMKIIHCTA Uy KM/U?

OT npsaMOYroJibHOTO JIHCTA KAapTOHA €O CTOPOHAMH @ ¢M W b cMm
oTpesasiM [0 yIrJaM KBajJIpaThl cO cTopoHamMM x cm (puc. 7). Us
OCTABIIENHCS YACTH C/IRJIAJH OTKPLITYIO KOPOOKY. 3allHiInTe (popMy-
JIY JUIS BBIUMCHenHs o0béMa V kopoOGku. BriuvcauTe no gopmyse
00BEM KOPOOKH, eclid a = 35, b = 25, x = 5. Kakne sHauenust Mmoxxer
NPHHMMATE NepeMennasl X NpH YKasannblX snavenusax a m b?

il

Puc. 7



215.
216.

217.

218.

219.

220.

221.

222,

223.

224.

225.

226.

227.

CocrasbTe (popMysy umcaa: a) kpathHoro 11; 6) kparhoro 21.

Yro6Ll BLHIPA3MTL B KHJIOMETpax paccTOsHMe, H3MepeHHOe B MOp-
CKHUX MMWJISX, nonssyiores qopmynoi y= 1,853x, rge x — pac-
CTOSIHME B MHJISIX, & iy — TO e paccTosiHue B KwioMerpax. Beipa-
BUTe B KHJOMeTpax cle/lyiolue paccrosuusa: 10 muas, 50 Muib,
250 Muak.

Cpasuure:

a) 3,48 — 4,562 u -8,93 + 0,16; B) 4,7-9,66 u 4,7-9,9;
1 ;1 3. .3

6) 6,48 B 6,48 : 2 r) 7 16,4 u 16,4 : T

Bepno nu, uro:
a) ecema=0unb>0, 10ab>0;
6) ecxmab>0,1r0a>0ub>07?

Bepno s, uTo jus Jio0LIX yncen a u b:
a) |a +b|=|a| +|b}; 0) |ab|=|al-|b]?

Haspectno, uro |x| = |y|. Bepno nu, uro x = y?
Hasectno, uto |a| < |b|. Bepno nu, uto a < b?

Ussectno, uro |a| > |b|. Bosmoxkno au, utobnl 6Luio a < b?

HaiijiuTe snauene BLIpAXKenus:

a) 5,9-2,6+5,9-3,2+5,8-4,1;

6) 6,8-84-1,6-84+5,2-1,6.

Brraucnure:

a) (1,25-1,7-0,8 -1,7) - 3,45;

06) 3,947 : (3,6 — 2,6 - 4 - 0,25).

OOBACHATE, OUEMY PABEHCTBO SIBJAETCH TOMJIECTBOM:

a) |x|=|-x}; 6) |x-yl=|y- x| B) [2¢|=2|c|.

SlBnsieTcs JIM TOMECTBOM PaBEHCTBO:
a) la+5|=a+5; B) |a—b|-|b-al=0;
6) |a? + 4| = a? + 4; r) |la+b|-|al=|b|?

Jlokaxure, uro:

a) ec)M K cyMMe JIBYX UHcesl NPUOABHTE MX PasHOCTh, TO NMOJYIHT-
¢sl YAIBOCHIOE TIepBOe YHECIIO0;

6) eclM M3 CYMMEI JIBYX UMCeJl BLIUECTHL HX PAsHOCThL, TO HOJVUHT-
¢Sl Y/IBOPHHOE BTOPOe UHCJIIO.
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228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

239.

240.

JlokaskuTe, UTO BhipakeHHe TOMJIECTBeHHO PABHO HYJIO:
a) (a+b)x+(a-b)x - 2ax; 6) 8(x —y)+8(y - x).
Jlokaskure, uro:

a) Bupaxkenue x(-1)+ x(-2) + x(-3) + 6x To}xJAECTBEHHO PaBHO
HYJII0;
06) Beipaskenue a(-5)+a-4+a(-3)+a-2 ToMjeCTBEHHO paBHO —2d.

Haitpute spavenne puipaskenus 8a — (4b + 3a) — (4a — 3b):
a) npu a==6,8, b=17,3; 6) npu a=-8,9, b=-9,9.
Jloka)kuTe, UTO B3HAUEHHe BHIDASKEHHS He 3aBHCHT OT a:
a) a + (2a - (3a - 5)); 0) a - (ba — (ba — 8)).

JlokaskuTe, UTO eciiM OJIHO M3 UUCeNl KPaTHO 3, a ipyroe KpaTtHo 5,
TO WX NpoH3BeeHHe KpaTHo 15.

Slpnsieres 1M Kopuem ypasnenusi (2x — 3,8)(4,2 + 3x) = 0 umcno:
a) 1,9; 6) 2; B) —-1,4; r) -37

Kakue u3 uucen -4, -3, -1, 3, 4 ABNHIOTCH KOPHIMH YpaBHEHHs:
a) X2 +4x+3=0; 6) x2+x=12?

HUmeer M KOpHH ypaBHeHHe:

a) 3x+7=(9 +x) + 2x; B) x?=x;

6) bx-1=4(x+2)- (9 - x); rNx+1=x-17

llouemy He MMeeT KopHel ypaBHeHMe:

a) |x|=-1; 0) |x|+3=0?

Pemure ypaBHenwne:
a) |x|=5; 6) |la|-17=0; B) 6 —|b|=0.

IIpu KaKUX 3HAUCHHSAX KOd(PPUIIHEeHTAa m ypaBHeHHe mX = 5 HMe-
eT e/IMHCTBeHHbIH Kopenb? CyllecTBYeT JIM TaKoe 3HaUeHHe m, NpH
KOTOPOM 3T0 YpaBHeHHe He UMeeT KopHe#H? WMeeT GecKOHeUHO MHO-
ro KopHei?

Ilpr kakux spavenusax kKoaupuiHenTa p ypasaenue px = 10 umeer
KOpeHb, paBHlil —5; 1; 207

PemuTe ypasnenue:

a) 3,8x - (1,6 - 1,2x) = 9,6 + (3,7 — 5x);

06) (4,5y + 9) - (6,2 - 3,1y) = 7,2y + 2,8;

B) 0,6m — 1,4 =(3,5m + 1,7) - (2,7Tm — 3,4);
r) (5,3a - 0,8) - (1,6 - 4,7a) = 2a - (a - 0,3).



241.

242,

8

246.
247.

248.

249.

250.

251.

252.

Pemure ypasnenue:

a) (x - 1)(x-T7)=0; r) (x+ 1)(x - 1)(x - 5)=0;
6) (x+2)(x-9)=0; ) x(x+3)(x+3)=0;

B) (x— 11)(x+ 6)=0; e) (x—4)(x+9(x+13)=0.
Moscer JIH HMeTh MONOMHTENLHLIH KOpeHL ypaRHeHHe:
a) (x+5)(x+6)+9=0; 6) x2+3x+1=0?
Peinure ypaBHenue:

a) 0,15(x—4)=9,9-0,3(x - 1);

6) 1,6(a - 4)- 0,6 =3(0,4a - 7);

B) (0,7x - 2,1) - (0,6 - 2x) = 0,9(3x — 1) + 0,1;

r) -3(2 - 0,4y) + 5,6 = 0,4(3y + 1).

. llpH KaKoM 3HAUEHHH llepeMeHHOM:

a) cymma Beipaxkenuit 2x + 7 v —x + 12 pasna 14;

6) pasHocTh Buipaskenuit -5y + 1 u 3y + 2 pasna -9;

B) cymMma Bhipaskenuit 15x — 1 u 6x — 8 paBua MX paszHOCTH;
r) pasnocTh Buipaxkenwii 25p + 1 u p — 12 pasna ux cymme?

HaiipuTe Bee Hesbie 3HaUeHUs @, [P KOTOPLIX KOpPeHb YPABHeHHUs
ax = 6 sBisieTcs 1eJILIM YHCIOM.

He pemas ypaBuenusi 7(2x + 1) = 13, fokaxuTe, UTO ero KopeHh
He SIBJIAeTCSH IeJILIM YHCJIOM.

Ha depme 1000 kponukon U kyp, ¥ nux 3150 nor. CKoJLKO KPOJH-
KOB ¥ CKOJILKO KYp Ha (qepme?

Ha neppom yuacTke GLIJIO MOCAMKeHO HA Y KYCTOB CMOPOJIHHEI GOJIL-
me, YeMm Ha Bropom. Eciin co BToporo yuacTka nepecajuTh Ha nep-
BLIH 3 KycTa, TO Ha NepBoM yuacTke ctaneT B 1,5 paza GoJnkine Kye-
TOB CMOPOJIMHEI, YeM HA BTOpoM. CKOJILKO KYCTOB CMOPOJIHHEI HAa
nepeoM ydactre?

Y Mumu B 4 pasa Goapine mapok, dem y Aujpesi. Ecan Muma
otiacT Anjipeio 8 Mapok, TO y HEro cTaneT Mapok Basoe GoJnine,
ueM y Anjipesi. CKOJIBKO MApoOK ¥ KaXXJIOro MajbuuKa?

Yrobbl claTh B CPOK KHHI'Y B OHOJIHOTERY, YUeHHK J0JDKeH Obijl uM-
TAThL exefnesno no 40 cTpanui, Wo oW YMTAJ B Jiens na 15 crpa-
HHI, MeHbIle M cflan KHUry Ha 6 amneil nosxe cpoka. 3a CKOJILKO
JIHe! YueHHMK JoJizKeH OLLJI NPOUMTATL KHHUrY?

Yrobnl cesiaTh BOBPEMsI 3aKas, apTelih CTeKJIONYBOB JIOJKHA OLlJia
HBrOTORJIATE B jlelh 1o 40 uzjienwii. OJHAKO Olla UBFOTORJISIIIA eKe-
AHeBHo Ha 20 u3senunii 6onksine U, 61arosapsa STOMY, BRIIIOJIHKIIA 3a-
Kaz Ha 3 JIiA paHbiie cpoka. I{akos OLLI CPOK BRINIOJIHEHHS 3aKkaza?

Eenyv k 3ajymMannoMy uuciy nHpuGaBuTh 7, NOJYUCHHYIO CYMMY
VYMHOMHTE HA 3 U U3 NpoH3BeJIeHHA BLEIYECTE 47. TO IMOJNYUHTCH 38-
JymanHoe unceno. Kakoe umcso sajymano?
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253.

254.

255.

257.

Cpejiiee apH(MeTHICCKOe HEKOTOPOTo psijia JaiHbLIX, COCTOSIIero
us 10 yucen, pasno 7. K oromy psyty npunueanu uucna 17 u 18.
YeMmy paBHO cpejilHee apH(pMeTHUeCKOe HOBOI'O psjia uucen?

CKOJILKO uMceN B paAjly, €cJIH ero MeJMaHoi CJAYKHT:
a) NATHAAIATHIA wien psja;
0) cpefiiee apH(MeTHUCCKOe CeMHAJ[IIATOIO H BOCEMHAIIIATOrO Wie-
HOB psijla?
B paay uncen

12, _,_,17,15,20
NponyimieHsl JiBa UKcesia, OfiHO U3 KOTOPLIX BABoe GoJiblle JIpyroro.
Haitsiure 9TH uHcsia, ecii H3BECTHO, UTO CpejlHee apupMeTHIeCKoe
psajia pasuo 13.

B psay uncen
8, 16, 26, , 48, , 46
JiBa uMcsia okasaJMch crépreiMu. Hadijiure oTh uncna, eciu uapecr-

HO, 4TO 0jIHO W3 HUX Ha 20 Gouklle APYroro, a cpejiiee apudpmeTu-
YecKoe HToTo psjia uMces pasno 32.

B pany janupix, cocrosiem H3 12 unces, HauGoJibliee YHCIO yYBe-
nuanau na 6. UsMenuTes M IpH 5TOM M KaK:

a) cpejHee apH(pMeTHUECKOE; B) Moja;

6) pasmax; r) mejpuana?



v VN

B 210l rmaBe Bbl y3HaeTe, YTO HazbiBaeTcad QyHKUMeRd u rpadukom
GYHKUMK. C 9TUMK NOHATUAMKM Bbl NOCTOSHHO Oy/leTe BCTpevaTtLeH He
TONLKO HA YPOKAaX MaTteMaTukK, HO U Ha Yypokax (U3NKKU, XUMUK, MHpOpMa-
TUKW. Bl yaHaete, 4To C NoMoLLLIO rPagUKOB MOXHO NONYYUTL HAMNSAHLIE
npejcTaBneHus o CBOMCTBAX (YHKUMIA, MO3HAKOMMTECH CO CBOMCTBAMM
JIMHeRHOM PYHKUMKW U e€ YyacTHOro Buaa, NPSAMOR NPONOPLMOHANLHOCTH.
Bac, 6e3ycfioBHO, 3auHTepecyeT BO3MOXHOCTbL WUCMONL30BAHUS KOMIbIO-
Tepa rnpyv peleHnn HeKoTopLIX 3aiay, CBA3AHHLIX C MNOHATUAMKU (YHKUMK
W rpaduka GpyHKuMK. Bbl yaHaete, 4To Ha npakiuke s BhiuepunBaHus
rpaUKoB pasinuHbIX GYHKUMA YACTO UCNONLIYIOTCH chneuunansbHbie Nprodo-
pbl. HanpumMep, ¢ NOMOLILLIO Kapauorpada nonyyaloT rpaguueckoe onuca-
Hue paboTel cepaiua, a ¢ NoMoLLLID ceicmorpada — rpadguyeckoe onvca-
HUe KonebGaHWin 3eMHOI MNOBEpPXHOCTU.

DPYHKUUU U UX TPADPUKH

Ha NPAKTHEEe MBI YACTO BCTpeyaeMcH ¢ 3aBUCHMOCTAMHA MeXy pai-
JIMUHLIMM BestmuuBamu. Hanpumep, naomajk Kpyra 3aBHCHT OT ero pa-
JIHyca, Macca MeTaJlJIH4ecKoro prcrca 3aBHCHT OT ero o0LéMa M IJIOTHO-
CTH MeTaJlia, 00BiM HpAMOYTIOJBHOI'O NapaJuieJielnnuie/a 3aBUCHT OT ero
JUTHHBI, ITMHPHHBLI B BLICOTEI.

B pansueiimem Mul OyeM H3yUYaTh 3aBHCHMOCTHL M@V JIBYMS Be-
JHYHHAMH.

PaccmoTpusm npumepsl.

IIpaumep 1. llnomaas KBaapaTa 3aBHCHT OT JUIMHBEI €ro CTOPOHBI.
IlycTh cTopona KBajpaTa paBHa @ CM, a ero IUIOMAJAL paBHa S cM?
JUisi kaskjoro sHaueHusi lepeMeHHOH @ MOXXHO HAWTH COOTBeTCT-
BYIOIlee eMy 3HaueHMe NepeMennoii S. Tak, nanpumep:
ecima=3,T08=3%2=9;
ecnin a= 15, To § = 152 = 225;
ecnu a = 0,08, To S = 0,082 = 0,0064.
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3aBUCUMOCTL llepeMeHHOH S oT nepeMeHHON a Buipaskaercsi (pop-
MYJIOi —
S =

(o cmuicay sajaum a > 0).

Ilepemennyio @, 3HaueHHsl KOTOPOil BLIGHpAIOTESl NPOM3BONLHO, Ha-
3LIBAIOT He3a6UCUMOl nepemennoll, a llepeMeHHYI0 S, 3HAUYEHHS KOTO-
poii onpefessiloTes BLIOpAHHLIMM 3HAUCHHSIMHU @, HABLIBAIOT 3A6UCUMOIL
nepemennoil.

Ipumep 2. llyre, npoiijilenubiii aBTomoouieM co ckopocTbio 50 Km/u,
ZABUCHUT OT BPEMEHM JIBHMIKCHUS.
O6Gosnaunm BpeMmsi JIBHXKenusi apromoOuisi (B uacax) OVKBOW ¢,
a NpoHIen LI NyThL (B KMJAoMeTpax) 6ykpoit s. Jlna kaxoro snave-
HHUS NepeMeHHoH ¢, rjie ¢ =2 0, MOMKHO HAHTH COOTBETCTBYIOIEe 3HA-
yeHHe nepeMeHHoi s. Hanpumep:
ecaun t = 0,5, To s =50 - 0,5 = 25;
ecan t=2, 10 8=50-2=100;
ecnu t= 3,5, To s=50-3,5=175.
3aBHCHMOCTE llepeMeHHOH § OT NepeMeHHOo ¢ BrlpaXkaeTcs (POpMyJioit

s = 501,

B sTom npuMmepe ¢ sipjsieTcs HesaBHCHMOM NepeMennoi, a s — 3aBu-
CUMOM NepeMenHoi.

IMpumep 3. Ha pucynke 8 u300pakén rpaguk TeMnepaTypsl Bo3jlyXa
B TeUeHHe CyTOK.
C nomoImisio 5Toro rpauKa jUisl Kas/Joro MOMeHTa BpeMeHH ¢ (B ua-
cax), riae 0 < ¢ < 24, MOXKHO HAalTH COOTBETCTBYIOILIYIO TeMIIepaTy-
py p (B rpagycax llensens). Hanpumep:

ecim t =17, 10 p=-4;
ecan t =12, To p=2;
ecim t =17, 1o p= 3;
ecnu ¢t =22, To p= 0.
3ech ¢ ABasgeTCH] He3aBUCHMOM llepeMeHHOl, a p — 3aBUCUMOMN lle-
PeMeHHOM.
[p,(
__21
1

1107 i 1 14116118120 1 T, 4
_._I-_z

!4
L 16

|

|
Puc. 8



11 pamep 4. CronMocTh Hpoeijla B HPHTOPOJHOM lHHoe3/le 3ABUCHT OT HO-
Mepa 30Hbl, K KOTOPOH OTHOCHTCH CTAHIMA. DTA 3aBHCHMOCTL ISt
HeKOTOPOro perHoHa nokaszana B radnuie (6ykpoil n ofozHaden Ho-
Mep 30HLI, a GYKBOH m — COOTBETCTBYIOIIAS CTOMMOCTEL Ipoesjia

B pyonsix):

n 1 2 3 4 b 6 7 8 9
m 10 10 18 24 30 36 42 48 54
ITo aroii Tabnuue Juist Kaxoro sHadenus n, e n=1, 2, ..., 9,

MOMCHO HAWTH COOTBeTCTBYWOINECe 3nauenne m. Tak,

ecii n=2, To m=10;

ecnau n =6, To m = 36;

ecik n=9, To m = b4.

B orom canyuae n sipiisieTcsl He3aBHCHMOR NepeMenHol, a m — 3aBH-
CHMO# nepeMeHHOM’.

B paccMOTpeHHLIX NPUMEPAaX KaskJoMy BHAYCHHIO He3aBHCHMOMN
NnepeMeHHON| COOTBETCTBYeT eIMHCTBeHHOe 3HAUYeHHe 3aBUCUMOl
nepeMenHoi. Takyio 3aBHCMMOCTL OJIHOM IepeMeHHOM OT JIpyToit
HA3ZBLIBAIOT PYHKYUOHAALHOI 3A8UCUMOCTBIO WINH QyHKYUeil.

HO-’;aBHCHMY[O NnepeMeHHY) HHAYe HARLIBAKOT apzyMenmom, a O 3a-
BHCHMOH NepeMeHHOH roBopsaT, UTo OHa SABISETCH QUHKYUei OT HTOro
aprymenTa. Tak, niomajii KBajipaTta sipisieTcs QYNKIMeH OT JUTHILI ero
CTOPOHEI; NYTh, NPOHJIEHHLIH aBTOMOOMJIEM ¢ IOCTOSSHHOH CKOPOCTLIO,
fABJNAeTCH prultlllieﬁ OT BpeMeHH [IBHIKeHHS. BHaueHHs] 3aBHCHMOM Ie-
peMeHHON HA3LIBAIOT 3HAYEHUAMU PYHKYUU.

Bee spauenusi, KOTOphIe NPHHUMAET He3aBHCHMasi IepeMeHHasi,
00pasyioT obadacms onpederenus GyrKyul.

Hanpuwmep, obnacth onpejiesienus Gynknuu B npumepe 1 coctont
33 BC;,X NMOJIOGKHTENILHEIX 4YHCcell, a B l[IpUHMepe 3 — M3 Bcex uMces oT

no 24.

YnpaxHenus

258. "J]OI[laJlb NPAMOYTIOJLHMKA €O cTOpoHaMHM 9 c¢M M X cM paBHa
S em?. Bripazure q:opnlynoﬁ 3aBHCHMOCTEL S oT x. Jlns suauenus
apr ymeu'ra x=4; 6,5; 15 maiijjuTe COOTBETCTBYWIIEe 3HAUCHHE
(pyurnumn S.

259. Iloeant, asurasick co ckopoctbio 70 KM/4, NPOXOJMUT 3a t 4 pacerod-
Hue s kM. 3ajaiiTe GopMyJIONH 3aBMCHMOCTE § oT t. HaliauTe snaue-
HUe PYHKIMH, COOTBETCTBYIOIIeE 3HAUCHHIO apryMenTa, paBHOMY
2,4; 3,8.
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260.

261.

OObéM Kyba 3aBMCHT OT JUIMHBLL ero pebpa. llyers a em — jiuua
pebpa kyba, a V cm® — ero oméM. Bajialite GopMynoil 3aBHCH-
mMocTh V or a. BoszbMHTe JBa KAKHX-JIHGO 3HAYeHHS aprymenTa
H BLIYHCJIHTE COOTBETCTBYIOIHE HM 3HaYenus QyHnKIHH.

ITo ozepy nnapana sixta. Paccrosinve s (B KWJoMeTpax), Ha KOTo-
poe yjiajisinack siXTa ot 6as3nl, MEHSJIOCE ¢ TeUeHHeM BpeMeld JIBH-
skeHus ¢ (B MunyTax). Msmenenue s B 3apHCHMOCTH OT ¢ TTOKAa3ano
Ha pucynke 9. Ha kakom paccTosHMM oT 6a3hl HAXOJWJIAcCh AXTA
yepesz 20 muu? uepes 1 u 20 muu? uepes 2 u 30 muu? Kakxosa
obJacTh olpe/leJieHns paccMaTpHBaeMol QyHRILMM?

+L 8, KN

PP T

Puc. 9

262. Ha pucynke 10 nokasano MsMeHeHHe BLICOTH cOCHLI y (B MeTpax)

B 3aBMCHMOCTH OT eé BospacTa x (B rojax). Haiigure:

a) BBICOTY cocHbI B Bozpacte 10; 40; 90; 120 ner;

0) HAa CKOJILKO BHIPOC/IA COCHA 3a NPOMEKYTOK BpemeHu ot 20 no
60 ner; or 60 go 100 ner.

%
}
F30r
20
10
x, netT
i] 20, 60 100 [ 12 4ol 11
f | dlp | ﬁo | | i [ |

Puc. 10



263.

264.

Kaskpomy HaTypaJlbHOMY UMCIY 71 CTABMTCS B COOTBETCTBHE 0OCTa-
TOK r OT jleJienust 9Toro uncia wa 4. Haiigure r, ecnu n pasuo 13,
34, 43, 100. B paccmarpuBaeMoil (GYHKIHOHANLHON 3aBHCHMOCTH
yraxcuTe apryment. Kakosa o6snacTh onpejesienusi 9Toi Gynknuu?
Kakne unena cnyxar snaueHusiMH QYHKITAKA?

B raGnune, cocTapiennoi B peayjLTaTe M3Mepenui, nokasana sa-
BMCHMOCTE ATMOC()EPHOTO JABJIeHHS] p (B MHJUIMMETPAX PTYTHOIO
cTonba) oT BLICOTH i1 (B KMJIoMeTpax):

h, KM 0 0,5 1 2 3 4 5

P

MM pT. CT. 760,0 | 716,0 | 614,0 | 596,7 | 525,7 | 462,2 | 404,8

?é

Kakono armocdepnioe japinenue na suicore 1 kmM? 4 km?
Ha kakoi BeicoTe aTmocdepHoe flaBlienne paBuo 596,7 mm pr. er.?
404,8 mm pr. cT.?

B oom pesepsyape 380 M3 Bojibl, a B Apyrom 1500 M3, B nepsbiif
pesepByap Kasi/iLli uac noc'rynae'r 80 M° BOJILI, & U3 BTOPOI'o Ka-
,E[LIH yac BeIkauusawT 60 M '-Iepea CHKOJIBKO YaCcOB BOJILI B pesep-
Byapax cTaHeT MopoBHY?

OrmereTe Toukn A(4; -3) v B(-2; 6). llposenure npamyo AB
H Ilaﬁﬂlﬂ‘ﬁ KOOPJAHHATEI TOYER Mepecedyenus ITOM np# MOH ¢ OCBLIO X
H OCBIO V.

DYHKIHH, KOTOPLIE MBI PACCMATPHBAJIM B NPeLIJIYIIEM NYHKTe, 3a-

JIaBaJInCh PasNMUHLIMKM criocobamu. HauGosee pacnpocTpanénunIiM crio-

cobo

M siBJisieTesl 3ajlanme (PYHKIHHA ¢ NOMOILIo (popMyinsl. PopMmyna no-

3BoJsieT JiA N060ro 3HavYeHHUsl APryMeHTa HaXO[WTL COOTBETCTBYIOIee
sHaueHue PYHKIMH IYTEM BhIUHCJICHHIA.

IMpumep 1. [lyers dynkius 3aana Gopmyioi

=82-1 ro-3<x<3.

Hajiném spavenust y, cOOTBeTCTBYIOIHE HEJbLIM 3HAUCHHAM X:
3-(-3)-1 _ _5:
2 = »

3-(-2)-1
—_—=-3,5 o e
2 H T. JL

ecliM x = -3, Toy =

ecNIH x=-2, TOYy =

59



PB-’.]}’J’I BTATHI BhIUKCHEHHH ynoﬁuo JallHcaTh B BHjie TaﬁJlHll,bl, nomec-
THB B BepxXHell CTpoKe 3HAUCHHS apryMeHTa, a B HHXKHeH cTpoKe cooT-
BETCTBYIOIHEe 3HAUCHHS (DYHKIHH:

x -3 -2 -1 0 1 2 3

Y -5 -3, -2 0,5 1 2,5 1

Mul BLIGHpany Kax /I pas snavenue x na 1 GoJasine npeaLymero.
I'oBopsiT, UTO MEI COCTABHJIM TAGNMILY 3HAUEHHH (PYHKIMH ¢ marom 1.

B paccmorpennom npumepe Oblsla YKasaHa o0JacTb olipejlesieHHst
(PYHKIHH.

Ecnu ¢pynkinusg sajana QopMyioi u obaacTh onpejesienus (PpYHKIHA
He yKasana, To CUMTAIOT, YTO 00JIacTh ONpe/leIecHHs COCTOMT M3 BeeX 3Ha-
Yenui He3aBHCHMON lNepeMennoii, NpH KOTOPLIX 5Ta (OpMyJa HMeeT
CMBICJI.

Hanpumep, obsiacTh onpejeyieHus (PYHKILMH, 3ajlaHHOi (popMYJIoi
y = x(x + 5), COCTOMT U3 BeeX UHcel, a obJacTh olpejleSicHHs (PYHKIHHA,

= o 1
3a/laHHON (hopMYJIOH iy = = COCTOMT M3 BCeX uMcell, KpoMe uHca 2.

2!

C nomotnnio opMyasl, sajialonmed GynKIHIo, pemanT Takie 3aja-
Uy OTHICKAHMA 3HAYEHMIl ApryMeHTa, KOTOPEIM COOTBETCTBYET jlanHoe
3HauUeHHe (PYHKIIMH.

HHpumep 2. dbyuruus zajgauna dopmynoii y = 12x - 3,6. Haipém, npu
KAKOM 3HAYeHWH X 3HaYeHHe DYHKIHH paBHo 2,4.
IToperanum B opmyny y = 12x — 3,6 smecto y uneno 2,4. Tonyuum
ypaBHeHMe ¢ NepeMeHHOH X:
2,4 =12x - 3,6.

Pemus ero, naiaém, uro x = 0,5.
Buaumrt, y = 2,4 upu x = 0,5.

B3aMeTHM, UTO MBI CMOIJIH PeIllHTL 9Ty 3ajlaluy, TAK KaKk oHa cBejlach
K YpaBHeHHIO, ciiocol pellleHusi KOTOPOro HAM HM3BeCTeH.

roToPUA BUNLIENLM NEWBHWUL, (1646—1716) — He-
melkuit punocod), marematmk, Gpuank U aabikosefl. OW
W aurnuitckmin yuéusil M. HuloToH coapanu (He3aBucumo
ApPYr OT Apyra) OCHOBLI BAaXHOTO pasfiena mMatemMaTuku —
MaTeMaTUJYeckoro adanusa. fleWbHuL BBEN MHOTME NOHA-
THA U CUMBONEL, ynoTpeGngeMele B MaTeMaTuke U ceiduac,
B YACTHOCTU UM BBEAEH TEPMUH «DYHKLMA»,




YnpaxHeHus
267. dyuruua sajana opmynoit y = 2x + 7. Halaure snauenve pyHk-
IIHH, COOTBETCTBYIOINEE 3HAYCHHIO apryMenTa, papaomy 1; —20; 43.

268. dyukuus sajana popmynoi y = 0,1x + 5. Jlnsa sanauenus aprymen-
Ta, papioro 10; 50; 120, maijure coOTBeTCTBYIOINEe 3HAYCHHE
DYHKIHH.

12

269. <bynknua zajana GopMynon y = - B rabnune ykasaHnl HeKOTO-

pLie 3HaYeHHs aprymenTa. 3anonnure TA0JHILY, BLIYHCIHB COOT-
BETCTBYIOIME 3HAYCHUSA (PYHKIMH:

x -6 -4 -3 2 b 6 12
¥

270. bynruusa sajana Gpopmyioi y = x2 — 9. Banonnure TabnuiLy:

x -5 ~4 -3 0 2 3 6

¥

271. CoctapeTe TAOJMILY 3HAYCHHH (YHKIHH, sajadioil Qopmynoi
y=x(x-3,5), rne 0<x<4, ¢c marom 0,5.

272. Haijijure obnacTh onpejiesienus (PYHKIHH, 3aJlanioi (opMyJioi:

1 2 4x -1
—3 2 o — & — H - il
a) y=x*>+8; 6) y pram 2 B) y 7l ry 3

273. dopmyna y = -bx + 6 3agaér Hexkoropyio (yHknuio. IIpu kaxom
ZHAYEHHMU apryMeHTa s3HaueHHe (pyHKUMH pasno 67 87 1007

274, dyukuus sajgana Gopmysoi y = %x. 3anoJHUTe NMYCThHIE KJIETKH
TabanILI: )

x -0,5 4,5 9
-2 0

275. dyukuus sajasa ¢opmysion y = 0,3x — 6. Hailigure snauenue
© aprymeHTa, NpH KOTOPOM zHaueHWe (PYHKIMH paBHo —6; —3; 0.
276. BajaiiTe (popMyJIOH 3ABMCHMOCTL Macchl KyYcKka NpoGKH OT ero o0'hb-
T éMa, eCJIM HM3BeCTHO, YTO IJIOTHOCTH NMpoGku pasna 0,18 r/em®.

Haiinute no ¢gopmyne:

a) maccy Kycka npo6ku, o0Lém kotoporo pasen 240 cm?;

6) 00LéM Kycka npoGkH, Macca Kotoporo pasna 64,8 r.

61



62

277.

278.

279.

282.

JiBurasick co CKOpPoOCTLIO v KM/4 B Teuenue 6 u, apToMoOMJIL 1PO-
Wén nyTe $ kM. Sajaiite Gopmynoi sapucumocts s ot v. Honway-
sick 9TOH QPOPMYJIOH:

a) HaljuTe s, ecqiu v = 65; 6) uaiijure v, ecnu s = 363.

C TypOaskl Ha CTAHIMIO, YIAJEHHYIO Ha paccTosnue 60 kM, ornpa-
BHJICSI BEJIOCHIIQJIMCT €O CKOpocThLI0 12 km/u. 3ajaiTe (popmyioi
3aBHCHMOCTL EePEeMeHHOM § 0T NepeMeHHO ¢, rjle 8 — paccTosiHHe
BEJIOCHIIE/IHCTA JI0 CTAHILMH (B KHJIOMeTpax), a t — BpeM# ero JiBu-
skenus (B uacax). Haiipure no gopmyne:

a) s, ecnm t = 3,5; 6) ¢, ecan s = 30.

¥ manpuuka Owisio 80 p. On kynua x kapaujamei no 10 p. za
mTyky. OG0o3HauuB uMcsio pyosei, ocTaBiIHXcs Yy MalbunKa, OyK-
BOHM Yy, 3ajiaiiTe QopmMynoi 3aBMcHMOCThL y oT x. Kakosa obnacTh
onpejiesienust 9Tol PYHKIHN?

. Jlnsa cenbckoi GUGIMOTEKH YUEHHKM IIECTLIX M Ce/lbMLIX KJIACCOB

cobpanu 315 kaur. CKONLKO KHUT coOpaJii CeMMKJIACCHHKH, ecliH
M3BECTHO, UTO OHM cobpaiu Ha 10% KHHTr GoJabllle, YeM HIECTH-
KJIACCHUKH?

. OTMeTwsTe B KOOpAMHATHON miockoeTH Touku M (0; —4) u N (6; 2)

H COeJIHHHTE HX OTPe3KoM. Haiipure KOOPJAHHATE TOUKH Nepecevue-
HHHA STOI'0 OTpe3Ka € 0ChIo X.

OTMeTLTe B KOOPJIMHATHOMH IJIOCKOCTH ToukH A (—2; -3) u B(4; 5)
H COCJIHIHHTE HX OTPe3KOM. Haﬁnum KOOPJIHHATEI cepejJlIHiLI OTpes-
ka AB.

Pacemorpum QynknMio, 3ajaunyio Gopmyioi
6

¥=3+3

re -2<x<3.

cooT

ITo oroit hopmysie st mo6Oro sHAUEHHS APIYMEHTAa MOXKHO HAWTH
BETCTBYIOIIlee 3HAUEHHE (PYHKIHH.
B rabuuie ykasaHbl HeKOTOpPhIe 3HAUEHHS APIYMEHTA M COOTBETCT-

BYIOIIHE UM 3HAYCHHS (DYHKIMM:

x -2 -1 0 1 2 3

y 6 3 2 1,5 1,2 1




Y, Y,
4 4
{o) L5
110] X -1 X
I I ]
| | ||
Puc. 11 Puc. 12

Kaxeuyio m3 HalieHHBIX lap 3HAUCHHMH X M y uM300pasuM TOUKOMH
B KOODJIMHATHOW IJIOCKOCTH, CUMTAH 3HAUCHHe X abClHCCOH, a cooT-
BETCTBYIOIIEEe 3HAYCHHe iy opjiuHaToil (puc. 11). BuiGupas apyrue snave-
HHSI X U3 NMPOMEMKYTKA OT —2 JI0 3 H BLIUMCISSA COOTBETCTBYIOIIHME UM

3HAYCHHS ¥ 10 Gopmylie iy = %. OyJIeM [oJIV9aTh JPYIHe Naphl 3Haue-

HHH X H i- I{axmoii H3 3THUX l1ap TaKX¥e COOTBeTCTBYeT HeKOTOpas ToUuKa
KOOPJIMHATHON 1JIOCKOCTH. Bee Takue TOUKH oBpasyioT zpaguk pyhi-

yuu, 3ajlauHoi QopMyJioi y= , re -2 < x < 3 (puc. 12).

x+3

I'padpukomM (PYHKIHM HABLIBAETCA MHO-
JEeCTBO BCeX TOUEK KOODAMHATHOH IUIOCKOCTH, abCIMCChl KO-
TOPLIX PABHLI 3HAYCHHSAM ApryMeHTa, a op/IHHATHE — COOTBeT-
CTBYIOIMM 3HAYCHHAM (QYHKIHH.

IIpumep 1. llocrpoum rpaduk (PyHKIMH, 3aJaHHOH (DOPMYIIOH

y= x(6 - I),
rme -1<x<5.
CocTaBum TAGJMILY COOTBETCTBEHNLIX 3HAYCHUH apryMenTa U (pyHK-

UM
x -1 0 1 2 3 4 5
y =7 0 5 8 9 8 b
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. OTrMeTHM B I{(}OpﬂHHRTHOﬁ IJOCKOCTH TOUKH,
KOOPJIMHATEI KOTOPLIX VKaszaukl B Tabuune. Co-
QIMHMM WX miaBHoi JuHKel (puc. 13). [Tomyunm
rpapuk OYNKIHH, 3ajainiHol GopMyJioi

4 y=x(6 - x),
rae -1 € x < 5.

HYem Gosnimne OTMETHM TOYCK, IPHHAJICHKA-
HMX rpa(PMmKy, ¥ UeM IUJIOTHee OHH OyAyT pacino-
.2‘ JIOMKeHBI, TeM TouHee Oy/leT MOCTPoeH rpaduk
(DyHKILMH.

} C moMonbio rpaduka (PYHKIMH N0 3HAYCHHIO
apryMenTa MOMKHO HaliTH COOTBeTCTBYOINee 3HA-
yenue (pynknuu. Moxno Takike pemuTh ofpar-
HYIO 3aJ1auy: 110 3HAYCeHHI0 (PYHKIIMH HAHTH Te 3Ha-
Puc. 13 YeHHsSI apryMeHTa, KOTOPLIM OHO COOTBETCTBYeT.

&

HHpumep 2. llo rpapury pyuriumuH, M306parkéHHOMY Ha pucyHke 14,
HaijiéM: a) sHaven e QYHKIUKA NpH X = 3; 6) 3HAUeHUs X, IPH KOTO-
PLIX 3HaAYeHHe (PYHKIHH paBHO 7.

ul

!
F

¥

3 50 FRA B F"

Puc. 14

a) Yepes Touky ocH x ¢ abcnuccoi 3 NpoBefiéM NepHenHKYIsAp
Kk ocu x. Touka nepeceuenusi 5Toro neplneHHKYIAsSIpa ¢ rpapHKoM
(DYHKIMHM HMeeT KOoOpAMHATH (3; 5). 3HauuT, npu x = 3 3HaUeHHe
(MYHKIMKM paBHO 5.

6) Ilposeném depes TOUKY OCH y ¢ OpAMHATOH 7 npsaAMylo, napai-
JIONBHYIO OCH X. DTa npsaMas lnepecekaerT rpaMk B JIBYX TOUKaX:
¢ koopauuaramu (5; 7) m (9; 7). 3naunr, Pynkius npuuMMacT 3Ha-
yenue, papuoe 7, npu x =5 u npu x =9,

I'papur jaét narasjnoe npejicTapjiente o 3aBHCHMOCTH MEMJIY Be-
nuuuHamu. Tak, no rpaMKy TeMiepaTyphl BO3/IyXa MOMKHO Y3HaTh, KOrja
TeMiepaTypa paBusijlach HYJIIO, OLLJIA BRIIIIE HYJIfl, HHXKe HYJIS, Bo3pacTa-
Jia, yosiBasa v 1. J. Haupumep, ¢ nomounsio rpaduka, H3006paXKEéHHoro Ha
pHCYHEe 8, MOMHO ONpe/le)IiTh, 4To TeMIlepaTypa Ouisia pasaa 0 °C e 9 u
U B 22 u; ObJIA NOJOMHTENLHOK ¢ 9 o 22 u; pospactana ¢ 3 jgo 15 u.



Ha npakTHke uacTo MCHOJL3YIOTCH HPHOOPLI JUISI ABTOMATHUECKOH
perseTpalMi Xoja TOro MJM HMHOro npolecca (M3MeHeHHs B TeueHHe
CYTOK aTMoc(epHoro JaBieHusl, H3MeHeHHs! B TeueHHe CYTOK YpPOBHS
MOpsl, H3MeHCHHS JlaBJienHs napa B HHJIHIJIpe JBHTaTeNsl B 3aBHCH-
MOCTH OT [OJIOKCHHS TOPIIHA). DTH NPHOOPE BLIYEPUUBAIOT IPadUKH
COOTBETCTBYIONINX (DYHKIMOHANLHLIX 3aBucuMocTeill. Tak, ¢ nomomeio
Kapjauorpadgpa nojyualT rpapuueckoe oluMcanue paboThl cepjia, cedc-
Morpad nos3poJsger HNOJYUHTL I'padpHueckoe ollMcaHHe KoJiebauuit 3em-
HOH NMOBePXHOCTH.

YnpaxHeHusa

283. dynknusa sanana gopmynoi y = x(x — 3), rure -2 < x < 2. Banon-
HUTe TAbJIMILY M NOCTPoHTe rpadMK 5TOH (PYHKIIMH.

o -2 -1,6 -1 -0,5 0 0,5 1 1,6 2
y
284. Ilpunamneskar au Touku A(4; 2), B(1; -4) u C(1; 4) rpadukry

(DYHRIMKA, s3afiannoi popMysiod y = 2x — 67 YRamuTe Jipe TOUKH,
O/IHA W3 KOTOPLIX NMPHHAJUIEKHT HTOMY rpadHiy, a Jipyrasi Her.

285. Kpupag MN — rpaduk Hekoropoil gynkinuu (puc. 15). Haiipure
no rpaMKy sHavenve QYHKIHH, COOTBETCTRYIOINEE BHAUYCHHIO ap-
rymenTta —2; —1; 0; 1; 5.

M. W, | y

| T

v

(<
Iy

L |
b
|
[

]

[
-

Puc. 15 Puc. 16
286. HMcnonbays rpapuk Gpysrimy (puc. 16), sanonuure Tadbaunily:

X -3 -1,5 -0,5 0 0,5 3,2

VramuTe ngThH 30a4YCHHA aprymenTa, KOTOPBIM COOTBETCTBYIOT
NOJIOKUTENLHEIE 3HAUCHHSA (DYHKIIMH, U IATE 3HAUEHHI aprymesn-
Ta, KOTOPLIM COOTBETCTBYIOT OTPHIATENILHEIE 3HAYEHHS (PYHKIIHH.
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287.

289.

(/s pabomut 8 napax. ) Kpusas, )
uz06parkénHas Ha pucynke 17, — 4
rpaMK  HeKOTOPOH (YHKIIHH.
Henonnsys rpapuk, naijaure:
a) 3HaueHHMA y NpH X =-3; —2;
0; 2; 4;

06) 3HAUEHHH X, KOTOPLIM COOT-
BeTCTBYIOT ¥ = ~2; 0; 2; 3.

1) Pacnpepenure, KTO BbIOJ-
HHeT 3ajlaHMe a), a KTo — 3ajia-
HHe §), W BBINOJHUTEe MX.

2) IlposeprTe Jpyr y Jjpyra
NpaBUJILHOCTL BLINOJHCHMSA 3a-
JaHuA.

3) HUcnpaspre OmMMKMOKH, eciH Pye. 17

OHH JIONYIIEHBI.

4) OOcyauTe BOZMOMKHOCTHL CYIIECTBOBAHMS JIBYX MCKOMBIX 3Have-
HHI B cayuae a) U B cayuae 6).

&

59

—

[

. Tonksysick rpagukoM (PYHKIHH, H306paKéHHKIM Ha pueynke 17,

YKa)KHTe JiBa KaKHUX-IIM00 3HAUEHMS APryMeHTa, NPH KOTOPHIX
(DYHKILHA IPHHHMAET:

a) NOJIOKHTeNLHEIe 3HAYeHHS;

0) oTpHIATeJNLHLIe SHAYCHHS.

Hsmepssi B TeueHHe JIeCATH JieT KaXX/LIi rojl B JleHbL POXJEHUS
pocT peféHnKa, NOCTPOUIH I'pahHK 3aBHCHMOCTH POCTA OT BoapacTa
pebénka (puc. 18). [Hoawaysich rpapurom, Hailjure:

a) Kakom O poer peGénka B 3 rojia; B 6 yer; B 9 Jer;

0) Ha CKOJILKO CAHTHMETPOR BhIpoc peféHOK 3a NepBLle NATEL JeT
JKMBHH; 3a NOCJIeYIOIHe NATH JIeT JKH3HH.

lroﬂ_ﬂm"

Lper]
10
|l Puc. 18




290.

291.

L8y

-
il

+

ks

| P o
puc. 19 [I0 0.5 L5 AN EDEREER

(/laa paGomet & napax.) Ha pucynke 19 nzoGpaxkensl rpauKy 3a-
BHCHMMOCTH BBICOTHI YPOBHS JKHUJIKOCTH OT eé o0LéMa B JIBYX cocy-
Jlax pasauuHoH (popMEI, HO OJiHOH M TOH ke émkKocTH 3 a. Ilonkn-
aysich rpaMKaMu, HaijMTe:

4) KaKoe KOJHYECTBO MHIKOCTH HAJN0 HAJHTh B KaMm LIl cocy,
YTOOLI YPOBHH JKHIAKOCTH B HUX OLJIM OJIMHAKOBLI;

6) CKOJILKO 3KHJIKOCTH HAJ[0 HAJIWTL BO BTOPO# cocy/l, YTOGLI MoJy-
YHTHL BEICOTY YPOBHS TAKYI0 JXe, Kak B IIepBOM cocyje, Korja
B Hero Haauto 1,5 2 KHIUKOCTH.

1) Pacnpejiesinte, KTO BLINOJHSIOT 3ajlanpe a), a KTo — 3ajia-
HHe ), H BLITOJHATE HX.

2) O6msacHUTe JAPYT APYTY, KAK BLI PACCYNCJIANH NIPH BLITOJIHCHHHA
3ajJlaHusl, H H300pA3HTe CXeMAaTHUeCKH, KAKYI0 IPHMepHYIo (opMy
HMEelOT HTH COCYJILL.

BpeMH, 3a KOTOpoe MasATHHE coBepliaeT IOJIHOe
Kosiebanue, T. e. U3 nojgokenuss OA nepexojiur @
B noJoskenne OC, a 3aTeM CHOBA BOZBPAINACTCS
B noJoskenue OA (puc. 20), naspipaercs NnepHo-
Jlom kosiebanusl MasiTHHKa. Mayuas zapHcHMMOCTL
nepHoia ronebanua masTHuka T ot AJHHBL HH-
TH [, cocTaBUIN TAbIHILY:

t,em | 30 | 50 | 60 | 80 | 100 2
T, ¢ 10|14 |16 | 18] 2,0
A C
IToerpoiiTe rpaHi 3aBHCHMOCTH B
nepuojia Kogebanusa maaTuuxka T
OT JUIMHHLI HHTH [. Puc. 20
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292,

Hamepss uepes KaXxAVI0O MUHYTY TeMIIepaTypy Bojibl B 0aKe, cocTa-
BHJIM Tabauiy:

X, MHH 0|1 2| 3|4 |5 |6 | 78| 9101112

i, %C 14 | 28 | 41 | 54 | 66 | 76 | 85 | 93 | 98 | 100|100 100|100

2903,

100! 11
Puc. 21 ﬁfui | N

294.

IlocTpoiiTe rpadguk saBHcuMocTH y oT x (macmtad: 1 cMm Ha
ocH x cooTBercTByeT 1 MuH, 1 cM Ha ocu y coorBercTByetr 10 °C).
Hcnonssys rpauk, oTBeThTe HAa BOIPOCHI:

a) Kakylo TeMIepaTypy MMesa Boja depes 4 MUH, Yepes 5,5 MUH,
yepes 9 mun, uepes 10,7 muu nocsie navana Harpesanus;

0) uepes CKOJNLKO MHHYT IocJie Havasla HarpeBaHHMs TeMIlepaTypa
BoAiLl cTana pasuoit 41 °C; 60 °C; 95 °C?

(/lna pabomet 6 napax.) Ha pucynke 21 usoGpaskennl rpa@Hku
3ABHCHMOCTH TOPMOZHOTO NYTH ABTOMOGHMJIA OT CKOPOCTH ero JiBu-
SKeHHs Ha cyxoM acgaiwTe (KpuBasi OA), HA MOKpoM ac(alinTe
(kpuBasi OB), upu rononéue (kpusas OC). Jlna kasjporo ciayuas
OTBETRTE Ha BONPOCHI:

a) "emy paBen TOPMO3HONH MYThH ABTOMOGHIISE TPH ckopocTH 50 km/9;
6) ¢ KaKkoif CKOPOCTLIO JIOJI3KeH JBUTATLCS aBTOMOGMIL, YTOGLI ero
TOPMO3HOH NYThL He npepniman 60 m?

1) BrinoauuTe kas/iLli sajanus a) u 6).

2) CpapuuTe nojyuennuie orsersl. MenpapnTe omuOKH, ecii OHK
JIONYIEHEI.

3) OGcyauTe, HACKOJLKO BEJIHKO pasjHuue B TOPMO3HOM IYTH Ha
CYXOM M MOKpoM acdalibTe.

1
s, M

0
160
120
80

40

Pemure ypasHenue:
a) 3,7x - 2=-2x + 3,13; B) —27x =5 - bdx;
6) 4,2x +8=8 - Tx; r x—1=0,4x - 2,5.




295.

296.

B apronapke 6uuio B 1,5 pasa GoJibie rpy30BbIX MAIIHH, YeM Jier-
koBbiX. Ilocse Toro kak aBTonapk NoAy4dus emé 45 JIerkoBbIX
apToMamnui, a 12 rpysoBuIX MamuA nepefan epMepam, B HEM cTa-
JIO JIETKOBLIX MammuH Ha 17 Gonblile, ueM rpysossix. CKOJLKO Beero
apToMamuH GuUIO B aBTOnapke?

Bepno nu, uro:

2.1 3.1
a] 6§—§'l~+‘z—6'}0.

6) (5-1— l] 12~ 6 13> 0;

6 2
( 18+02)+23<200

1
B) 7T+2424 : (1
r) (3,08-2,16):8-0,17-3<0?

Mpueeaure npumep GYHKLUMOHANIBHOR 3aBUCUMOCTU OAHON NepeMeH-
HOM OT [PYroil. YKaxure He3aBUCUMYI0 W 3aBUCUMYIO MepeMeHHbIe.
OOBACHUTE Ha NpuMepe QYHKUMK, 3anaHHon GopMynoi y = 6x + 12:
a) Kak Nno 3HayeHuio apryMmeHTa HalTth cooTBeTcTBylollee 3HavyeHue
PYHKUMK; O) KaK HAATKU 3HAYEHUS apryMeHTa, KOTOpLIM COOTBETCTRYET
yKazaHHoe 3HavyeHue (YHKUMK.

Y10 Ha3biBaeTca rpadukoM QYHKUMN?

MNMokaxure, Kak ¢ NoMouLIo rpadgmka GyHKUMK MOXHO HAWTK: a) 3Ha-
yeHue QYHKLMK, COOTBETCTRYIOLEE 3a/JAHHOMY 3HAYEHUIO apryMeHTa;
6) 3Ha4YeHUs aprymeHTa, KOTOpPLIM COOTBETCTBYeT [laHHOe 3Ha4deHue
GyHKUMK. Ucnonkayidte ang a1oro rpaduk GyHKUMKU, M2300paXKEHHLIR
Ha pucyHke 15.

JINHEAHAS ®YHKLUUS

PaccmoTrpum npumep. Ilyets V' — o6mém xenesnoro 6pycka B Kyou-

UeCKHX cCaHTHMeTpax, m — ero Macca B 'paMmmax. Tak kak WIOTHOCTL

Hel

esa paBHa 7,8 r/em®, To m = 7,8 V. BaBHCHMMOCTE MACCH JKEJE3HOIO

Gpycka oT ero oihémMa gpiagercs nNpuMepoM (DYHKIMH, KOTOpas 3ajjaéresd
dopmynoi BUja y = kx, rjile x — HezapUcHMasi nepeMennas, k — uMcelo,
OTJIHUHOEe OT HYJIA.

Tarkyio (PYHKIHIO HABLIBAIOT NPAMOIL NPONOPYUOHAALHOCMBIO.
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. IIpsaMoi mponopHOHANLHOCTLIO HAZLI-
BaeTcs tIJYHKll.H.fI. KOTOPYI0 MOXHO 3aJlaTh (hopMyJioil BHJa
y=kx, rje x — HezaBHCHMas lepeMeHHas, R — He paBHoe
HYJIIO THCIO.

Yucno k B Qopmynie y = kx nassiBaercss Kod(pPUIIMEHTOM NpPIAMO
IIpoNoOpPIHOHAJILHOCTH.

Wz dpopmynw y = kx, rae k # 0, HAX0AUM, UTO eClIM Xy H Xy — 3HA-
YeHMS aprymedTa, npuuém x; # 0, x, # 0, a y; 4 Yy, — COOTBETCTBYWOIIHE
WM 3HAYCHHA PYHKIHH, TO Yy = kX, ys = kxy. OTCIONIA

h_p oy B ¥
) T ox T X %’
T. €. BepHA NPONOPILHS
5w
2 W

C 9THM H C¢BS3aHO HA3BaHHe eNpaAMas NPONOPIHOHANLHOCTE
B OTJIHUHE OT «0OGPATHOM NMPONOPIHOHAJILHOCTH» , ¢ KOTOPOI BLI MO3MHAa-
KOMHTCCEH MMO3MKe.

B noscejineBHOH 3KH3HHM MBI UACTO BCTpeuaeMcsi ¢ 3aBHCHMMOCTAMH
MEMY NepeMeHHBIMM, KOTOpbie SBASIOTCH HPAMBIMH [POHOPIMOHAN b-
HOCTHMM.

IpuBeném npumepsl.

HHpumep 1. llyrs s kM, npoiijlenubiil apToMoGHJIEM 3a £ U € HOCTOHH-
HOH ckopoceThio 70 kM/4, BLaHeasiercs no Qopmyse s = 70¢, rae
t >0, T. . 3ABUCHMOCTE 8 OT ¢ SIBASIETCS NPSMOI 1TPONOPIMONAIL-
HOCTLIO.

IIpumep 2. CroumocTs p ToBapa B pyOosax no nene 15 p. 3a kuno-
rpamMMm BRIYMCIsieTes 1o (GopMmyse
p=1bx,
rjle X — MAacca TOBapa B KMJorpaMMax. 3aBMCHMOCTE p OT X SIRJIsieT-
¢Sl IPSIMOi TPOTIOPITHONANILHOCTLIO.

IMpumep 3. Jluuna oxkpyxnoctu C BuluHcisieTesi no Gopmylie
C = 2nr,
rjle r— pajiInyc OKPYMHOCTH, T — YHCI0, NPHOJHKENHO paBHoe 3,14.
3nauMT, 3aBHCUMOCTL C OT r sIBJsieTCs] NPSIMOH TPONOPILHONAN L-
HOCTLIO (KOXP(MUIMEHT IIPONOPIHOHANILHOCTH 3/lech paBeH 2m).

Brisicuum, uto npejacrapnsger coGoil rpauk npaMoil nponopimo-
HAJILHOCTH.

B kauecrse npumepa paceMoTpuM ¢yurnuio y = 0,5x u nocrpoum
rpaguk Toil (PYHKIHHK.



©

5

e

Puc. 22

Puc. 23

O6nacte onpejesnenus GpyHkiuuu y = 0,5x — MHOMKECTBO BCcexX UH-
cen. CocraBum TaGJMIly COOTBETCTBEHHLIX 3HAYCHHH NepPeMEeHHLIX X H i

JUJIsE HEKOTOPBIX BHAYCHH I aprymenTa x:

x 0 0,5 1 1,5 2.5 3 3.5 4

y 0 0,25 0,5 0,75 1,25 1,5 1,75 2

- ~0,5 ~1 -1,b -2 -2,b -3 -3,b -4

y -0,25 -0, -0,75 -1 -1,25 -1,b -1,76 -2

OTMeTHM B KOODJIMHATHON IJIOCKOCTH TOYKH, KOODJHHATEL KOTO-
pPLIX nMoMelenktl B Tabnuie (puc. 22). MomHo 3aMeTHTL, 4TO Bee OTMe-
YeHHEIC TOUKH NPHHAJJIEKAT HEKOTOPOH NPAMOI, npoxojpsimneil uepes

Hauano koopauHart. IIposesém sty npamyio. [lonyuum rpadpuk pyHKIHK
y = 0,5x (puc. 23).
Paccyskias ananormamo, MOXKHO TOCTPOHTHL, HATIPHMep, rpadHi
dyurun y = —1,5x (puc. 24). Dror rpaMk, Tak ime KAk U rpapui QpyHk-
nHu y = 0,6x, apinsiercs NpsIMOH M NPOXOJMT Yepes HAYAJIO KOOPJHHAT.
Boobe,

rpadMK 1pAMO 1PONOPIHOHAI -
HOCTH NpeAcTaBisier coboil nps-
MYIO, MPOXOASAINYI0 Uepes Hauyalo
KoOpJaHWHAT.

Yro0Ll NOCTPOUTE TIpapHK (PYHK-
MM y = kx, JocTATOUHO HANTH Koop-
JIMHATHI KAKOM-HUOY/IL TOUKH rpauKka
aTOl (PYHKIMM, OTIMUHONH OT Hauala

b,

Iy

ary

b = =l

Puc. 24
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(=)

I
X

Puc. 25 Puc. 26

KOODJIMHAT, OTMETHTL BTY TOUKY M Uepes Heé ¥ HAUAJI0 KOOPJIMHAT IIpo-
BECTH 1IPAMYIO. )

ITocTponm, nanpumep, rpaduk Gynknun y = 1,5x. llyers x = 2, To-
rna y = 3. Iloerpoum Toury A(2; 3) ¥ uepes neé M HAYaANO KOOPJMNAT
NPOBEJIEM NPAMYI0. ITa NpsMas sipisietes rpagpukom Gynkmun y = 1,5x
(puc. 25).

Pacnonoxkenmne rpadpura QYHKIMK iy = kX B KOOPAHHATHON IJIOCKO-
CTH 3aBUCHT OT KoahpuiuenTa k. Ua popMyJibl y = kX HAXOAMM, UTO €CJIH
x =1, T0 y = k. 3uaunT, rpapuk QYHKIHHA y = EX NPOXOJNT Yepes TOURY
(1; k). IIpu k > 0 ora TouKa pacnosioykena B NepBod KOOpJMHATHOW yer-
BepTH, a npu k < 0 — B werséproii. Orciona cinenyer, uto npu k& > 0 rpa-
(MK NpPAMOi NPONOPIHOHAJILHOCTH PACIIOJIOJKEH B IIEPROIl H TPeTLei Ko-
OPJAHHATHBIX YeTBepTHX, a NpH k < 0 — Bo BTOPOH M UeTBEPTOMH.

Ha pueynke 26 noctpoeHnsl rpayKH NPSMOH POHOPIMOHAJILHOCTH
NPH pasinaHLIX 3HAUYCHHAX K.

YnpaxHeHus

297. BenocuneucT JIBHMKETCSl PABHOMEPHO €O cKopoeThio 12 km/u.
Hanumure gopmysy, BEIPaKaollyio 3aBHCHMOCTL IPOHJEHHOIO
HYTH § (B KWJIOMeTpaXx) OT BpeMeHH JBMIKeHus { (B uacax). fpusier-
€S JIX HTA 3aBUCHMOCTEL NPAMOI 1PONOPIMOHANLHOCTLIO?

298. SlpngeTcs M NPSMON NPONOPIHOHANILHOCTEIO (DYNKIHS, 3aannas
(opmyJioii: &

a) y=-5x; 6) y = bx?; B)y:g; r) y=x+ 57

299. Ilpsamas nponoprnHoNanLIoOCTL 3ajlana (POpMyJIoi y = —é:c.

HaijiiuTe 3nauenue y, coOTBeTCTBYWOIIee x, paBHoMy —9; 0; 1; 4.



302.

303.

305.

IlocTpoiiTe rpapuk NpsiMoi NPONOPIMOHAJILHOCTH, 3ajlaHHON (hop-
MYJIOH:

a) y=3x; B) y=Xx; n) y=2,5x;

6) y=-1,bx; r) y=-x; e) y=-4,bx.

(/las patomut & napax.) 3ajaire GOPMYIOH NPAMYIO ITPONOPIHO-
HAJLHOCTE, I'paHK KOTOPOH cHMMeTpHuen rpapury (QVHKIIHH
y=9x:

a) OTHOCHTEJILHO OCH X; 6) OTHOCHTEJLHO OCH Y.

1) Pacnpejiesinte, KTO BLINOJHSIOT 3ajlanpe a), a KTO — 3ajla-
nue 6), ¥ BLIMOJHHTE HX.

2) IlposepuTe IPYr ¥ APYra NpaBuJiLIocThL BLIOJHEHHS 3a/lanus.

[Toerpoiite rpadpuk (ynkiuu, sajgannoi Qopmynoi y = -0,5x.
C nomomgeio rpaguka naijure:

a) 3HauYeHHe y, COOTBeTCTBYWOINee X, paBHomy —2; 4; 1;

0) HpHM KAKOM X 3HaueHue y pasHo —1; 0; 2,5.

CymeeTsyer 1M Takoe x, npH Kotopom y = —1507 Ecnu cymeerny-
eT, TO BRIUMCJIHTE ero.

Ipunagineskar U rpaduky Qyukinun y = -0,5x toukn A(0; 1),
B(-1; 0,5), C(2; 1), D(4; -2)?

WapecTHo, 4TO rpaMK NpaMoi NPONOPIHOHANLHOCTH NPOXOIHT
yepes Toury A(3; 21). IlpoxoauT nu aToT rpaduK depes TOUKY
B(-7; —=49); Toukry C(-5; 3,5); Touxky D(0,8; —5,6)?

(/lra paGomut & napax.) [lokaxuTe cXeMaTHYCCKH, KAK paclioso-
MeH rpaHk QYHKIHA, 3aladniHoi QpopMyIoi:

a) y=1,Tx; B) y=0,9x; n) y=kx, rae k> 0;

6) y=-3,1x; r) y=-2,3x; e) y=kx, rne k< 0.

1) PacnpepennTe, KTO BRINONHSeT 3ajanusd a), 6), a KTo — 3aja-
HHS B), '), ¥ BEINOJHHTE HX.

2) IlposepwTe ApYr y Apyra NpaBWJILHOCTL BRINOJHEHUS 3a/JaHHH.
3) OGeynure, kakoil BHJL MMeeT rpapuk GyHKUMU y = kx B 3a/1a-
HHUAX 1) H e).

Jina kamjoro rpadgMka NpAMOH NPONOPHMOHAJILHOCTH, H306pa-
SKEHHOro Ha pUCYHKe 26, HAIMIIKTE COOTBETCTRYIOULYIO (DOPMYJIY.

307. TypucT BBIIIEN H3 ropojila M uepes X U HAXOJHJICH HA PACCTOSIHHM
Y KM OT Hero. 3aBHCHMMOCTL i OT X NoKazaHa B TaGiuie:
0 0,5 1 2 2,5 3 3,5 4
0 2,1 4,0 7,9 10,1 12,1 14 16,1

B ROO[)}II‘IH?ITHOﬁ NAOCKOCTH OTMETLTE 9TH TOUKH H NOKAMKHTE ¢ 110-
MOIILIO JIMHeHKKW, UYTO OHM pacnoyiozkens! MOYTH HA Ilp!lMﬂﬁ. Co-
cTaBbTe (POPMYIY, KOTOpas NPHOJIHIKEHHO BLIPANKAET 3aBHCHMOCTE
y oT X.
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308.

309.

310.

311.

312.

Ha pucynke 27 nocrpoens! rpa- i'$

(UKH JBUKEHHU Nelexoja (or- !

pesok OB) u pejocunegucra 40

(orpesox OA). C nomoinsio rpa- T 4

(MKOB OTBETLTE Ha BONPOCH: 140

a) KaKkoe Bpems GLUI B IyTH nie- 20 =
IeXo/l H KaKoe BpeMs — BeJio- t

CHIICJMCT; e

0) KAKOH TIYTHL Npojesan nee-

X0Jl W KaKOH NyTL [poexan ) - ]"I‘
BEJIOCHIIE/IHCT;

B) ¢ KAKOH CKOPOCTBIO IBUIANICH . o7

Hnemexojl H ¢ KAKOH — BeJIOCH- g

HNeJIHCT;

) BO CKOJILKO pas NnyTh, KOTOPLIH Npoexasn 3a 2 4 BeJOCHIICHCT,
GoJnine NyTH, NPOHACHHOro 3a To 3Ke BpeMs neiexojoM?

Ha pucynre 28 nszo6pakén rpa@uik 3aBHCHMOCTH YUIMHCHHS Yy
CTAJILHOH NPOBOJIOKH OT cHikl F, 1oj jpeiicTBMeM KOTOPOH IPOBO-
JIOKA pacTsIMBaeTcs. YKaskuTe rpaHuilbl UsMeHeHWs cHiibl F, npu
KOTOPBIX 3aBHCHMOCTD YJUIMHEHHS POBONIOKH OT CHJIbI F siBnsieTcs
NPAMOA NPONOPIHOHANLHOCTEIO.

1
2

T

Puc. 28

Pemute ypasnenue:

a) 1-1,7¢x —(0,8x + 2) = 3,4; 6) 5 - 0,2y = 0,3y - 39.
YupocTuTe BhIpajkeHHe:

a) —21(4 - 10a) - b4a; 6) 28 — 10d + 4(d + 18).

Haaet:'mo. uto a > 0. Cpanmrre C ||ynéM JHAUYeHHe BhIpa>XeHHsH:
a) ba; 6 -10;  ®Wa+6 1 -a; WG 0 -3,



PaccMoTpuM npuMepnl (PYHKITHIMA.

IMpumep 1. Ha mocce pacnonodens NynKTh A ¥ B, ynanénnwie apyr
or apyra Ha 20 km (puc. 29). MoTonMKIHCT Bhlexan M3 nyHkra B
B HallpaBJIeHUH, [IPOTHBONOJNOMHOM A, co ckopocThio 50 km/u. 3a
t 4 MOTONMKIMCT npoefer H50f kM M Oy/leT HAXOJMTLCSH OT A Ha
paccrosuun 50t + 20 kM. Eciiu oGoznauuTh GyKBOH § paccTosHHe
(B KHJIOMETPaX) MOTOIHKJIMCTA JI0 IYHKTA A, TO 3aBHCHMOCTEL HTOTr0
paccTOSINNA OT BPEMeHH JIBHIKeHHs MOXKHO BRIDA3HTHL (OpPMYJIOi

s = 560t + 20,
rae t = 0.
P , M
Puc. 29

IIpumep 2. YueHHK KYIWJI TeTpaju 110 3 p. 3a IITYKY U PYUKy 3a 5 p.
O603HAYHUM YHCI0 KYIUIEHHLIX TeTpajled OYKBOH X, a CTOUMOCTS 110-
Kynku (B pyonsx) 6yksoi y. Ionyaum

y=3x+5,
rjie x — HATYpaJibHOe YHCJIO.

B oGoux npuMepax MbI BCTPeTHJHCh ¢ (DYHKILMAMH, 3ajlaHHBIMH
(opmysiamu BU/Ia
y=Fkx+b,
rjie x — HezaBUCHUMas lepemenHas, B u b — uncna.
Takue PYHKIHUH HABLIBAIOT AUHELHLIMU PYHKYUIMU,

JInnelnoi pyHKIHeH HaskiBaeTcs (PYHK-
IHsI, KOTOPYIO MOXKHO 3aJ1aTh (POPMYJIOH BHa y = kx + b, rie
X — He3aBucHMas nepemMeHHas, knbdb— HeKOTOpLEIe YHCIA.

IIpsiMasi NpoNMOPIHOHANLHOCTE SBJISETCH YACTHRIM CJYUaeM JIHHeH-
Ho#i pynrimu. leiicreurensno, npu b = 0 dgopmyna y = kx + b npunau-
MaeT BHJL y = kx, a oToil (popmynoii npu k # 0 3ajaéres npsMasi mpomnop-
IHOHAJILHOCT.

BrisicHuM, Kakoil BHJI UMeeT rpapuK JIMHEHHOH (PYHKIIHH.

Paccmorpum, nanpumep, ¢pyukuuio y= 0,6x + 2. CpaBuum suaue-
HAS PYHKIHA

y=05x+2uy=0,5x
IPH OJIHHX M TeX JKe 3HaUeHHAX X.

75



76

x -4 -2 0 2 4 6

-]

0,bx -2 | 0 1 2

0,6x+ 2 0 1 2 3 4 5

Uz npusenénnoi Tabuuikl ¥ dopmyn y= 0,5x u y= 0,5x + 2 sicuo,
qTO AN JI060I0 3HAYCHHS apI'YMeHTa X 3HaueHue QyHKUMK iy = 0,5x + 2
Ha 2 efMHuNLl Oonbiie spavenus Gyoriun y = 0,5x. Ecau rpapuk
pynknun y = 0,5x cABHNYTEL Ha 2 eIMHHILI BBepX (T. €. B HATIPABJICHHMA
OCH y), TO Kaxias Touka (Xg; yo) rpadpura pynknuu y = 0,5x nepeijér
B TOURY (Xg; Yo + 2) rpaura pyuxuuu y = 0,5x + 2. Ilpn stom mobas
Touka rpapuka pyHkiuuy y = 0,6x + 2 nonyuaercsi H3 COOTBETCTBY IOIILeH
TOUKH rpapuka QyHrnuy y = 0,5x.

Cnepopatensno, rpapuk Qyukmun y = 0,5x + 2 ecTs npsamasi, na-
pasientnas rpapuky Qynknuun y = 0,5x, npoxojasimnasi depes TOUKY
(0; 2) (puc. 30).

EEERSER u 1]
1 ',_),#Q!a' T
I T | 2 =
M2 T - :
; oo : i
L , I
1 -4 = [x
=4 = 1] g X - —
'2 J$r34.~
.90':5
\
2 3
Puc. 30 Puc. 31

AHAJOrMUHO MOYKHO NOKA3ATE, UTO rpadukoM pyuknuu y = 0,5x — 3
SIBNISieTCH NpaAMast, napajuiensnas npamoi y = 0,5x u npoxojsiuias uepes
Toury (0; —3) (puc. 31). Boobie

rpapuk GYNRIMM y = kx + b, rjae k# 0, ecTL npsimasi, napan-
JenbLHas npsamoi y = kx.

dopmyna y = kx + b nupu k = 0 npuaumaer Buj y = b. B oTom cayuae
rpapuroM GYHKIKH iy = kx + b apisieTcs npsiMasi, napajjlelibHas OcH X
npu b+ 0 uam cama ocb x npu b =0.



Ha pucyuue 32 nocrpoel rpapuk (PyHK- ¥

[

LMK
’Famm obpasom, y=3

9

rpa@uKoM JUHeHNOH (DYHKIHH SIBJS-
eTca IpamMas.

=

-2 |-1j0 X
Jlna nocrpoenus rpapuka JHHeHHOH -1
GYHKIHH JIOCTATOUHO HAHTH KOOPJIMHATEI
JIBYX TOUEK rpa)Mka, OTMOTHTE HTH TOUKH
HAa KOOPAMHATHOH IUJIOCKOCTH M HPOBECTH
uepes HUX [PAMYIO. Puc., 32

IMpumep 3. llocrpoum rpadpur pynkuun y = 2x + 3.
dyurnusa y = 2x + 3 nuHeiHas, 1M09ToMYy eé rpapuKoMm sBIAsIeTCH
upsimas. Henonwsys qopmyny y=2x + 3, HaljéM KOOpJAMHATEI
JIBYX TOYeK rpadura:
eccmx=-2,Toy=2-(-2)+3=-1;
eennx=1,Toy=2-1+3=5.
Ormerum Touku A(-2; —1) u B(1; 5). I[IpoBesém uepes 5TH TOUKH
npsimyio (puc. 33). Ilpﬂmaﬂ AB ecth rpadHk YHKIMK § = 2x + 3.
I1pu nocrpoenuyn rpadguka JuHeinoi GynKIUA dacto GLiBaeT yao6-
HO B KauecTBe O/IHOI U3 ToueK GpaTh TOury c abGemmecoi 0.

0] [
3
1 1 'L
=4 [1] : X -3 [1] 3 X
A 1
I E s
| 1 |
Puc. 33 Puc. 34

Ilpumep 4. l[locrpoum rpadpur pynkinun y = —0,8x + 1.
Haiiném koopaiMHATE JABYX Touek rpaduka:
ecqin x=0,Toy=-08-0+1=1;
ecim x=5, 10 y=-0,8-5+1=-3.
Ormerum Touru M (0; 1) u K (5; —3) v npopeiéM uepes HHX MPSIMYIo
(puc. 34). llpsamass MK — rpapuk ¢pynrnun y = —0,8x + 1.
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-t |
A’

Puc. 35 Puc. 36

IMpumep 5. [locrpoum rpadpuk QyRKIHK y = ~2.
Jlio6oMy 3HAUEHHMIO X COOTBETCTBYET OJIHO H TO JKe BHAUeHHe y, paB-
Hoe —2. OTMeTHM jiBe KaKHe-HUOY/L TOUKH ¢ OPJMHATON —2, HallpU-
Mep P(0; -2) u N(4; —-2), 1 nposeiém uepes HUX HpsimMyo (puc. 35).
Ilpsmas PN — rpadpuk Juneinoi Gpynkmnuu y = 2.

Pacnonoskenne rpapura (QYHKIHHM y=kx + b Ha KoopAHMHATHOMH
IUIOCKOCTH 3aBHCHT OT 3HaUeHHH KoadupuimenTos k u b.

Ha pueynke 36 naobpaskeHbl NPsSMEIe, KOTOPLI@ SIBASIOTCS rpadyKa-
MM JIHHeHHLIX (DYHKIHHA, 3ajlannuiX GopMynamMu Bujla y = Rx + b ¢ ojiu-
HAKOBLIMH ROMPPHITHEHTAMH NPH X M pasJIMYNLIMK 3Hadenusimu b. Bee
DTH NpAMLIe NapajjleibHbl 1 HAKJIOHEHBI K OCH X 110/l O/JHHM H TeM Ke
YIJOM. DTOT YroJl 3aBHCHT OT KoapuiMenTa k.

Yueno k HABLIBAIOT Y2A08bIM KOIDPUYUEHMOM NPAMOL — I'DapHKa
GyHRUMH y= kx + b. Ecin k> 0, To yroJ HakJoHa npsamoi y = kx + b
K OCH X ocTphiif; ecnu k < 0, To oaror yron tynoi. Ha pucynke 37 nus
KaMJIoro eiydasi 5TOT YroJ 1MoKasan ¢ NoMOIbIo CTPEJIKH.

lean yraopkle KOMDOUIHENTH NPSAMLIX, sIBAsIIOMMUXEs rpadu-
KAMM JIBYX JMHEeHHLIX (DYHKIIMHA, pasjiHuHLl, TO DTH NpAMEIe Ie-
peceKaloTesi, a ecJH YIJIOBEIe KOMDMHMIIHEeHTH OJHHAKOBEI, TO
HpsAMBle Napajie/ibHbl.

H ok s e
ra ¥ ___\_'1‘- 1 [l %
17 9Py I LSTI I R
/il
1 = 907 -
‘l‘ - 9|0 - 1
—IS —il [i] X [1] ) x
T s o

Puc. 37 Puc. 38



Wz popmynwl y = kx + b cnepyer, uro npu x = 0 3uauenue y pas-
HO b. Bpauur, rpadpuk Gy y = kx + b nepecekaer och y B TOU-
ke ¢ koopjaunatamu (0; b). Ha pucynke 38 usobpakennl npsmkie, Ko-
TOpLIC SIBASIIOTCSI rpapurkaMu QYHKIMHA, sajaninkiX GopMyJIamMu BMJA
y=Fkx +b ¢ pasiHunbIMH B W OJIHUM H TeM ke 3nadenuem b. Bee oTH
NpsIMBIe epecekaloTesi B OJIHOH TOUKe, Jieskallei Ha ocH y.

B3aMeTHM, uTO ecsiK obJAaCThL ollpejesieHus JHHeHHOH (PYHKIMH co-
CTOMT He H3 BceX UHcell, To eé rpadui npejcrapiser coboi coOTBeTCT-
BYIOIIYI0 9acTh Npsamoid. Hanpumep, 10 MokeT OLITH NONYIPAMAs HIH
OTPE3OK.

YnpaxHeHnus

313. Kamyio cekynay B Gacceiin nocrynaer 0,5 M3 pojinl. CkoJbko

) KyGOMeTpOR BOJIbI cTaHeT B GacceiiHe uepes x ¢, ecJiu ceifuac B HEM
120 »* Bopw? BapaiiTe (opmysioii 3aBHCHMOCTL 00LEMa BOALI B
OacceiiHe OT BpeMeHM ero HaloJHeHHus. SlBisieTcsi JIM BTa 3aBUCH-
MOCTL JIHHeHHOH (pyHRIHeH?

314. JlnuHa npAMoOyYroJLHHKA X €M, a IIMPHHA HAa 3 ¢M MeHLIne. 3ajaii-
Te (POPMYJIAMH 3ABHCHMOCTL lIepHMeTpa NpAMOYIroJibHHKA OT ero
JUTHHBI W 3aBHCHMOCTL NJIOMAJAH MPAMOYTOJILHHEKA OT JUIHHEL. Ka-
Kasl M3 9THX 3aBUCHMOCTed sBinsiercs JHHeHHOH (PDYHKITHe#H?

315. Yuenur umen 85 p. Ha oTu slensr'n on kynui x mapok no 10 p. llo-
cJie MOKYIKH ¥ Hero octajiock y p. 3alaifte GopMyJioi 3aBHCHMOCTE
y or x. SIpisiercs W HTa 3aBHCHMOCTL JIMHeHHON (DyHKIHeNR?

316. Slpaserca nu auHedHoN (pyHKUMA, 3ajanHan (POPMYJIOH:
a) y=2x-3; r)y:%-rl:

6) y="T7-9x; n y=x2-3;
10x -7
b
317, Jluneitnas ¢ynrumusa sajgana dgopmynoit y = 0,5x + 6. Haitgure

3HAUEHMeE y, COOTBeTCTBYIONee X = —12; 0; 34. IIpn kakoM x 3nHaue-
HHe y pasro —16; 0; 87

?

By=3+L e y=

318, Jluneiinas QpyHkuusa sajana dopmysoi y=-3x + 1,5. Haiinure:
a) spauenwue y, ecau x = —1,5; 2,5; 4;
6) sHaueHHe x, npu Kotopom y = —4,5; 0; 1,5.

319. Iloctpoiite rpagur pynknuu, sajannoi Gopmynoi:

a) y=-2x+ 1; ry y=x+ 1,5; W) y=-3x +4;
6) y=0,2x + 5; n) y:%x—s; 3) y=-x+3;
B) y=-x + 4,5; e) y=-x-3,5; H) y=x- 2.
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320.

321.

322.

323.

324.

325.

326.
327.

328.

(3adava-uccaedosanue.) Jlana nuneiinas QyHknus y=kx + 4.
ITpy kakom snavenuu k rpauk 9ToH QyHKIHA:

a) napannesied rpa@MKy NpsiMoil NpoONOpPIHOHANILHOCTH i = —X;
6) He nepecekaeT och abcluce;

B) nepecexkaeTr och abcuyuce B Touke ¢ aGenmccoit 3;

I') HPOXOAMUT uepes TOUKY lepeceueHdss IpapukoB (DYHKIMIA
y=12-xay=x+4?

OGey/iuTe OTRBETLI HA NOCTABJICHHLIC BONPOCKL.

ITocrpoiite rpapuk (pynxuun y =-10x + 40, BriOpas macuiTat:
0 OCH X — B 1 ¢M o/lHa eiMHAIa, 10 ocH y — B 1 em 10 eguaun.
Haiijiure no rpaguiry:

a) sHavueHHe y, cooTBeTcTBYOIEe x = -2,5; 0,8; 3,5;

0) 3paueHMe x, KOTOpoMY coorsercTByer y = 70; ~10; -30.

He BuiOJIHSAA IOCTPOEHHS, HAMJUTe KOOPJAMHATH TOUEK lepeceue-
HHHA € OCHMM KOOPJHMHAT rpapHra MyHKIMHH:

a) y=-2,4x + 9,6; B) y=1,2x + 6;

6) y=-0,7x — 28; r) y=-5x+ 2.

B kakol Touke nepecexkaerT och X rpaMik (OYHKIIHH, 3ajladioi
opmyJioii: .

a) y=0,4x - 12; ﬁ}y:—§x+8?

He Brinonusisi nocrpoenus rpapura pyukuuu y = 1,2x - 7, Buisic-
HUTe, [POXOJHT JIH HTOT rpaHK depes TOURY:

a) A(100; 113); B) C(~10; 5);

6) B(-15; -25); r) D(300; 353).

B opHol M TOH Ke KOOPAMHATHOH IJIOCKOCTH NOCTPOiTe rpaguru
vk y=6, y=3,2, y=-1, y=-5, y=0.

IlocTpoiiTe rpapukn ¢pyskuuin y=-2, y=-1,9, y=1,6, y="1.

Haiijjute KoOpJIMHATLEI TOUKH IepecedyeHusi rpaduKoB (PYHKIIMK:
a) y=10x -8 uy=-3x+ 5;

6) y=14 - 2,5x m y = 1,6x — 18;
B) y=1l4x n y = x + 26;

r) y=-5x+ 16 u y =-6.

e

Ha pueynke 39 wusobpaskén rpaduk
OJIHOH M3 JHHeHHBIX (PYHKIMI. YKa-
JMUTE DTY (PYHKILHIO.

1. y=-2x+6 %
2. y=x+ 7 |

3. y=x-17

4. y=—-x+7 Puc. 39



329. Oauu m3 rpapuror Ha pucyHke 40 sapasieTcs rpapurom (PYHKILMH
y = - x— 1. YraskuTe ero.

3

1. q i : 7]
= 0 i3 an 0 ) 3

l: -l'.

| |

3 [0 4 7]
=11 0 L = [i] [

=t Ny

il : | |

Puc. 40

330. (/as pabomut 6 napax.) Ha pucynre 41 uzobpaxén rpadmk 3aBu-
CHMOCTH Macchl OHJIOHA € MHJKOCTLIO 0T 00béMa xuakocTH. Haii-
JIATe 110 I'papuKy:

a) macey myctoro Oujlona;

6) mMaccy OHJIOHA € OJIHHM JIHTPOM JKHJIKOCTH;

B) Maccy OJ{HOTO JIMTPa JKHMIAKOCTH;

r) ofbéMm MujiKkocTH B GUjloHe, ecsin obllast Macca OMJloHA € KHUJL-
KOCTLIO paBHa 3 KI.

1) BrinosnuTe KaxaLld s3ajlanus a) u 6).

2) CpaBuurte nosydennsie oTpersl. Menpasnre ommuOKH, eciu OHKH
JIOTTYIIeH bl .

3) O6GcyauTe, KAk ¢ NOMOINLIO IpapHKa MOXKHO BHEIIOJHWUTEL 3aja-
HUA B) U I').

g

by

)

Puc. 41 I
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331. Uz baka éMrocThio 12 11, HANOJHEHHOI'O JIOBEPXY BOJIO#, paBHOMep-
HO BhITeKkaer Bojla. I'papuk sasucumoctH V ot t, rae V — obbém
BOJILI B Gake (B IMTpax), a ¢ — BpeMH BLITEKAHUA BOJALI (B MHHY-
Tax), nocrpoen na pucynke 42. Ionwsysicn rpapuiom, naiaure:
a) o0mEM BOJILI B OaKe uepes 3 MHH;

0) Bpemsi, uepes Koropoe B fake ocraloch 4 21 BOJbI;
B) 3a Kakoe BpeMsl BbITeKJa BCsl BoJia.

332. JlaunuK oTnpaBrics U3 jloMa Ha aBToMoOHJIe B nocésok. Cuavana
OH exaJll 110 uocce, a 3aTeM 110 NPocéJIouHol jlopore, c6aBHB NpH
9TOM CKOpOCTh. I'paMK JBHMKeHHSI JJaUHHKA M300PaXKEH HA PHCYH-
ke 43. llonwaysack rpauKoM, OTBETETE HA BOINPOCHI:

a) CKOJILKO BPEMeHH eXall JAUHHK 10 I0cce W CKOJBLKO KHJIoMeT-
POB 110 Iocce OH MpoexXal; Kakasi CKOPoCcTEL aproMoOuisa Onlsia na
HTOM yuacTKe HYTH;

0) CKOJILKO BpeMeHH exaJl JJauHHK [0 IIPOoCcéJouHoi jopore W
CKOJIBKO KHJIOMETPOB OH IlIpoexaJli 110 9To# Jlopore; kakopa Onlia
CKOPOCTL ABTOMOOMIISI HA HTOM YUacTKe NYTH;

B) 3a Kakoe Bpems JJauHHK lpoexasl Beck NYThL OT JloMa Jio
nocénra?

333. B Gak manuim Bojy, Temnepatypa koropoit 10 °C, ¥ marpesajiu

eé jo 100 °C, npuuém uepes KajmIylo MHHYTY TeMmiiepaTtypa Io-
BeImanack Ha 1,5 °C. Banaiite GopMysoil 3aBHCUMOCTEL TeMmIlepa-
Typel Boaul T' (B rpaaycax llesncusi) or BpeMeHH HarpeBaHus
(B munyrtax). llocrpoiite rpaguk sTol zasucumocTH. Ysuaiite no
rpapuKy:

a) KAKYI0 TeMIepaTypy Mmena Bojia depesz 5 mum; depes 10 mun
nmocJjie Havuasjga HarpeBaHus;

0) uepes Kakoe BpeMs Bojla Harpenack jio 85 °C.



334.

335.

336.

337.

338.

I'pynna typueros oTnpasuiack co cTaHiluM Ha TypOasy. llepsuie
24 ouM M co ckopocThio 4,5 kM/u. 3aTeMm cjlesiaNy 1pUBai
Ha 1 u. Ha octapmyiocst 4acTh IIYTH OHH 3aTPAaTHIIM NOJTOPa Yaca,
npoxojisi eé co ckopoethio 6 km/u. IlocTpoiiTe rpaduk JABHIKeHHs
TYPHETOB.

(/las pabomut & napax.) Ha pucyn-
ke 44 uzobpakennl rpaQuKH JIBHIKe- 500
HHSA JIBYX MAIITHH, COeJIVIOINHX H3 T'0-
pona A B ropoa B, paccrosinue Mesx- —Nilc
Ay kroropeimu 200 kM. C nomouibio t
OTHUX I'pa(I)HKOB OTBETLTE HAa BOIIPOCKIT

a) Kakoe ppemsi Obljia B IYTH nepasi 8o 4L

Malluia; BTOpasi Malluna; -

6) Kakasi MalllHHA HauaJia cBoé aABH- [T40

JKeHHe paHbine;

B) € KAKOH CKOpPOCTLIO JIBUTAJIACH Ka- 0 A t,u

HJladg MallruHa;
r) Kakasi Malmuua npuoLIsia B ropoj
B pannme?

1) PacnpejennTe, KTO OTBeYAST HA BONPOCH! a), B), 4 KTO — Ha BO-
npoekl 0), 1), U OTBETLTE HA HHUX.

2) IlposeprTe Apyr y Apyra npasmjisHocTh OTBETOB Ha NocTaBJieH-
HLIe BOIIPOCHI.

3) OGeyauTe, UTO O3HAUAET TOUKA llepeceueHus rpadpuKos.

Puc. 44

Pemnre ypaBnenue:

a) 3(0,9x - 1) - (x + 0,6) =-0,2; 6) 7-(3,1-0,1y)=-0,2y.
Tpu 6puragasl usrotosusnn 65 peranei. Ileppas Gpurajga msroro-
Busia na 10 peraneii menslle, Yem Bropas, a Tperbs — 30% Toro

HHCJIa ne'ra.ueﬁ, KOTOpLIE¢ H3IMOTOBHJIM lepBasd W BTOopasd 5[}1{]'&}11:1
pMecTe. CKOJNBKO JleTaslell H3roToBria Kaxias Gpuraja?

BalMIIHTe B BU/le BLIPDAXKEHUS CYMMY TPEX IocjejloBaTe)IbHbLIX Ha-
TYpaJbHhIX UMCceJ, MeHbllee U3 KOTOpbIX paBHo: a) n; 6) 7 — 1;
B) n + 4. YIpocTHTe 3alldcalioe BhIpaskeHHe.

Chopmynupyite onpeaeneHue NPaMon NPonopLMoHansHOCTH.
Yro sensiercs rpadukom nNpsamoit NponopuroHanbLHocTn? Kak nocrpo-
UTb rpapuK NPAMOA NPONOPLMOHANLHOCTU?

Kak pacrofioXeH B KOOPAMHATHO#M MI0CKOGTU rpaduk QYHKLMM i = kx
npu k>0 U npu k< 0?
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Hante onpepenexune NMHEAHOW QYHKLMK.

Yro asnsercs rpagukomM NMHeRHON QYHKLIMK? Kak nocTpouts rpapuk
NUHEAHOR QYHKLMKN?

B kakom cnyuyae rpadgukn AByx NMHERHLIX QYHKUMA nepecekaioTcs
W B KaKoM cllyuae OHUW SBASIOTCHA NapaniebHLIMKU NpSMbIMK?

B KakuMx KOOpAWHATHLIX YETBEepTAX pacrnofoxeH rpaduvk GyHKUUK:
y=6x,y=05x+4,y=3x-1, y=-37

,HM mex, KMo xoxem 3Hambv 6oablLe

Panee BLl BCTpEUAJIMCEL ¢ NPHMEPAMH, KOrja (GYHKIHA 3ajlaBajiach
oiHo# popmynoi. OjjHAKO HepPeAKo BCTPeualoTess CHTYAIlMH, Korja
(YHKIHIO 3aJ1al0T HECKOJILKHMH (opmynamu. Ilpusesém npumepsl.

Ipumep 1. TypHcT nepsyw 4acTh NYTH OT JIOMA /10 CTAHIMH HI&J TOJI-
TOpa vaca co cKopocThio 6 KM/u. 3aTeM NoJuaca oH oT/AbIXaJl, a Ho-
cJie OT/IbIXa OCTABUIYIOCH YacTh IYTH JI0 CTAHIMM OH 1pOII&a 3a
OJIHH YAaC CO CKOPOCTRLIO H KM/4.

Paccrosinue s (B KWJoMeTpax) OT JJIOMa JI0 MeCTa HaXOX/|IeHHS TYPH-
cTa siBasercs (pyHkiMeil BpeMenu ¢ (B uacax). Ilokaxem, uro sty
(YHKILHI0O MOMKHO 3aJlaTh TpeMs (opMyJiaMH.

Korjia spemsi ¢t uamensierest or 0 o 1,5 u, paccrosinde ot TYpHeTa Jlo
jloma pasnio 6t kM, T. e.

s=06t, ecin 0 <t < 1,5.

B nepuon ot 1,5 jio 2 u paccTosinHe OT TYPHCTa JI0 JIOMa OCTadTes
HeM3MEeNHLIM, paBiuLIiM 9 kKM, T. .

s=9,eccmn 1,0t <2,

Korjia spemsa ¢t usmensiercesi ot 2 jio 3 4, paccTosinue oT TYpPHETA JIo
JoMa pasio 9 + 5(¢ — 2) km, T. e.

s=b6t—1,ecnn 2<t<3.
IT0 MOWKIO 3aNHCaThL Kopoue:
6t, ccom 0 < t < 1,5,
s=19 eciml,b<t< 2,
br—1,ecin 2<t< 3.

Ha pucynke 45 uzobpakén rpapuk sToil (VHKIIMH.
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Puc. 45 Puc. 46

HDpumep 2. llocrpoum rpadpur Gpynkuun y = x + 0,5|x|.
OcpoGojiumesi oT anaka moayas. Ecnm x < 0, To |x| = —x. Buauur,
y=x-0,5x2=0,5x npu x < 0.
Eenu x 2 0, 1o |x| = x. Buaunt, y = x + 0,5x = 1,5x npu x = 0.
Hrak, ganayio QYHKIHIO MOXKHO 3ajaTh ABYMSA (opMyJiaMu:
_ |0,5x, ecnin x < 0,
¥= {l,!‘ix. ecan x = 0.

Ha pucynke 46 musobpaxkén rpaduk asToi pynknun. OH cOCTOMT H3
JIBYX JIVuei.

IIpumep 3. Ha pucynke 47 uzobpaskén pasHoGe/ipeHHLIA TPeyroihb-
nuKk ABC, B wkotopom ZC = 90° runorenyza AB =4 cm. Orpe
30k MN, nepneniurynapnsiii AB, npuskeres Tak, uro rouka M ne-
pememiaercsi oT Touku A jgo touxku B. Ilpu stom anuHa oTpeska
AM, pasuasi x cM, uamensiercsa ot 0 o 4 cm.

Ilokaskem, uto naomwans y (B KBajpar-
HBIX CcanTHMeTpax) OTceKaeMoi oTpes- c
koM MN ¢urypsl (Tpeyronsnuka AMN

HIH UeThpéxyroasiuka AM'N'C) asns- 7 N’

ercsl (PyHKIHel JUIMHLI OTPe3Ka, 3ajlajiIuM N ]

Ty (YHKIHIO PMYJIAMH M [10CTpO- : i

UM eé rpadui. [Ipu sToM BocnoNkL3yeM- 7 H

csl (POPMYJION IUIOMAAM TPeyroNbiuka < M D M B

1
S= Eah. rjie @ — OCHOBANHE TPEYroJib-  p.. 47

HHKa, h — ero BLICOTA.
Ecnu nepemennasi x uamensieresi or 0 jgo 2 (rouxka M nepemerna-
eTcst OT Touku A jio Touku D), To oTcekaemasi (pUrypa npejctapiser
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coboit TpeyronsHuk AMN, miomajk KOTOporo pasHa %AM-MN.

T.C. Yy = %xz. Ecnm ske nepeMennasi x uaMensietcsi ot 2 jio 4 (Tou-

ka M' nepemernaercs ot Touku D go Touku B), To oTcekaemas (pury-
pa npejcrapiser coboil ueTeIpéxyroibuiuk AM'N’C, nnomajs Koro-
POro paBHA PasHOCTH IJIOMAAHA Tpeyroibinka ABC W nuoimaiu Tpe-

yronsuuka M'N'B, . e. y = 4 - %(4 -2

Jlerko nHoHsATHL, YTO KAMKJAOMY 3HaUeHHO X, e 0 € x < 4, cooTBeTCT-
BYOT eJIMHCTBeHHOe 3HAYeHHe Yy, T. . 3aBUCHMOCTh i OT X sIBIsieTcs]
pynrnHed. DTy QYNKIHI0 MOKHO 3aJaTh JIByMST (POpMyJIaMH:

1

-é.rz. ecnn 0 x < 2,

4—%(d—x)2, ecnn 2< x < 4.

JUnsi noeTpoenusi rpagMKa COCTABHM TaGiuIy:

2 2l 3 3 1
2 2

0 1 1

O | =
0S| =

i |2 | =2 |2 || 82|
2 8 8 8

00 |

IlocTpoHB B KOOPAHHATHON MIOCKOCTH TOYKH, KOOPAHHATHI KOTOPLIX

sanucannl B TAGNHMIE, H COCJMHHB HTH TOUYKH NJIABHOW JIMHHWEH, nojay-

UMM rpadMK paccMaTpuBaeMoil ()YyHK-

[

nuu (puc. 48).

Sameuanwue. 3ajasas QyHRIMIO

y = [(x) HeCKONLKHUMH (POPMYJIAMH, He-

00X0JIMMO CJISJIHTE 34 TeM, YTO0hl KaX-

JIOMY  3HAYeHHI0 X COOTBETCTBOBAaJIO

-

e/IMHCTBEHHOE 3HAaueHue y. B nporus-

HOM clyuae Takasi 3aBHCHMOCTL He 6y-

et ABNAThLCA (pyHKIMen. Hanpumep,

3aBHCHMOCTH

X, ecnn x < 3,
2x,ecnn x 2 3

He ABJideTcH q:ylmu.neii, TAK KaAK B 9TOM

cliyuae qYHCIO 3 — oblee 3naueHue 1e-

pPeMeHHOM Kak st (POPMYJILI i = X, TAK

u Juis gopmynsl y = 2x. [losTomy sna-
UeHHI0 X = 3 COOTBETCTBYeT He OJiHO,

Puc. 48 a JiBa 3HAYEHMA : ;= 3 U Yy = 6.



YnpaxHeHus

339.

340.

byuknMa  3ajlaHa  rpaUMKoMm
(puc. 49). Banaiire a1y QYHRIHIO
AHAJIMTHYCCKH, T. e. OJHOH HIH
HECKONLKUMH (POPMYJIAMH.

M3 Gaka émrocThio 20 11, 3amoiHen-
HOTI'o BOJIOH (pHe. 50), Yepes oTKpLI-
THIH KpaH paBHOMEpPHO BLITCKaeT
BOJIA CO CKOPOCTLIO 2 J1 B MHHYTY.
Yepes kpan MoxeT BuiTeun 0,9
Beero ovbéMa Bojikl B Oake, Tak
KaK KpaH pacloJiOdKeH BeIIIe JHa
Gaka. OOnéM Bopsl V' (B JMTpax)
B 6aKe 3aRMCHT OT BPEMEITH X (B MH-
HYTax), Korjla KpaH OTKpHIT. 3a-
JlaiiTe 3aBucuMocTh V OoT x ananu-
THYECKH, €CJIH H3BeCTHO, UTO KpaH
ObLIJI OTKPLIT B Teuenve 12 Mum.

. Iloerpoiite rpaduk QpyHKIIHA:

o= -X, ecNIK x < —1,
Y= \x, ecnn x > -1
2x,econ -1 x <1,

0 —
) ¥ {3—x,ecnul£x54.

[Toerpoiite rpaguk PyHRIHAK:
a) y=0,25|x|+ 1;
6) y=|x|+ 0,5x;
x
p y=Ee-2.
Dynknus sajana jByms Qopmy-
JlaMM:

B ~x+ 2, ecnn x <0,
e x+2, ecnim x = 0.

Bajaiite oy QYHKIHIO 0JIHOH (op-
MYJIOH, HCIIOJNBAYS 3HAK MOJYJIS.

Ha pucynke 51 wnsoOpaskén rpa-
(HE QYHKIMH, 06aacTh olpejee-
HHS KOTOPOH €CTh MHOMKECTBO 3HA-
YenHid x, TakMX, uTo -2 < x < 6.
BayaiiTe Ty DYHKIHIO AHAJIHTH-
YECKH.

<]

Puc. 51
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345.

346.

347.

349.

350.

Hamenenne Temueparypsl T' (B rpanycax llenncusi) Bojasl B Oake
OIIMCAHO € IIOMOLLLIO hopMyJL:
4t + 20, ecniu 0 < ¢ < 20,
T = 1100, ecain 20 £ ¢t = 30,
-%Huo, ecam 30 < t < 90.
Haiipure spauenve T npu t = 10; 20; 30; 45; 60; 90. Kakoi Qusu-

YeCKHUH CMLICS HMeeT paccMaTpHBaeMLIi npoiece, korja 0 < t < 20?7
korjia 20 < ¢t < 307 korpta 30 < ¢t < 907

Iemexon, OT“])RBHBH]HHCH H3 JloMa Ha NporyJiky, ogasaJicd yepes
t 4 na paccTOAHHH 8 KM OT JlOMA. BaBHCHMOCTEL S OT ¢ aajlana Tpemsa

(hopMysaMu:

61, ncm{()sitc-g.

8= S,mﬂn%%tal,

-5t+10,ecim 1l <t < 2.

Haiipgute paccrosinMe s 1pu {, paBHOM
15 4 gk

0; 35 & 1; 1,5; 2.

Ha pueynke 52 wmzobGpasmén rpaduk

ABHIKEHHSI apTOMOOHJISI M3 NynkTa A
B nyHkT B. 3apaiite 5TY (YHKIHIO

ananuTHuecku. C Kakoll CKOpOCTLIO

JBHTANCS ABTOMOOWIL JI0O OCTAHOBKH? 1

C KAKOH CKOPOCTHIO JIBUTAJICH ABRTOMO-

OMJIL TOCJIe OCTAHOBKH? Puc. 52

od
oo 0o 4|

—_
[~

:-E:’»'

nononuurenhﬂble ynpaxHeHus K rnase Il

Macca 0{("0['0 ltyﬁuq(\cmm canTHMeTpa pryTH pasna 13,6 r. Mac-
ca V em?® pryri pasna m r. 3ajaiiTe (hopMyJioi 3aBHCHMOCTE:

a) m ot V; 0) V or m.

Ilpy fesienWu uWena y HA YMCJIO X B YacTHOM Moiiyuaercsi 5,
a B ocratke 10. Bapaite gopmynoii pyuknuio y or x. Kakosa
ofnacTh onpejesenus sTol pyHkumu? Haiaure jBe napsl coorser-
CTBEHHBLIX 3HAUYCHMA X M Y.

TypueT BuIIeN ¢ Typ6asnl A B HalpaBJIeHHH KeJIe3HOJA0POXKHOM
cranuuu B. Ha pucynke 53 gan rpagHMk 3aBHCHMOCTH HYTH, IIPOii-



351.

352.

353.

10

T

Puc, 53 Puc. 54

JAeHHOI'0 TYPHMCTOM, OT BpeMeHH ABHIKCHHSH. Brisicuure: a} Kaxoe
BpPeMS$ 3aTPATHJI TYPHCT Ha IyTh U3 A B B; 6) ¢ Kakoii cpejiHeii cko-
POCTBLIO JIBHI'AJICS TYPHCT; B) CKOJILKO MUHYT OH 3aTpaTHJI Ha Iep-
BLIH NPHBAJI H CKOJILKO 3aTPATHJI Ha BTOPOH NPHBAI; I') CKOJILKO KH-
JIOMeTpoOB TYPHCT ﬂpOIIIéJI 3a ncpm.lﬁ Hac JIBHXKeHHS H CKOJILKO 3a
nocjejlHHi; J1) Kakoe BpeMs GLUIO 3aTpadeHo TYPUCTOM Ha llepBhle
8 KM K Kakoe Ha nocJeayoiuiue 8 KM.

Kakona ofnacTh onpefiesienusi yNKIHHA, 3ajlaiiol GopMyJioi:

2 o B
a) y=g 7 6)y~xg+4?

Bpurasa no nnamy JiojiskHa u3roToBHTh 150 jeraneit za cmeny.
Ojnako oHa nepepulnoJHuia mwian Ha x%. CocraBwTe (opmyny,
BLIPAKAIOILYI0 BABUCHMMOCTL § OT X, Ijle § — UHCJIO U3rOTOBJICH-
HBIX OpHrajoi neranei. Haiinqure no gopmyse:

a) spauenwde y, ecauw x = 10;

06) sHaueHHe X, NpH KoTopom y = 180.

M3 ksajpara co croponoii 10 ¢M BLIpesasy NpsiMOYTOJLHHK €O €TO-
poiamu 8 cM M x cM (pue. 54). O0o3HauMB IJIOHIAJL OCTABINCHCS
yacTH KBajipata (B KBaJIpATHBEIX CaH-
THMeTpax) OYKBOH Iy, BhIDAZUTE 3aBH-

CHMOCTL i OoT X (hopmynoi. Halpure: WE

a) spadenue y, eenu x = 2,5; 4;

6) sunauenue x, ecan y = 20; 36. — 1

Ha pueynke 55 uépnoi Jaumnued Mszo-  |—

Opaxkén rpaduk nepBoii (QYHKINH,

a [BeTHoil — rpaMk BTOpPOH (PYHK-

nuu. lIpn kakuX 3HaUeHHMSX apryMmeH- E

Ta 3HaYeHHe MepBoi (PYHKIHH:

a) paBHoO 3HAUYCHUIO BTOPOI; (’
6) Gosnllle 3HAYEHUS] BTOPOIi;

B) MeHbINe 3HaueHHs BTOPOMl? Puc. 55
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355.

357

358.

359.

PriGosioB nomén us jljoMma Ha osepo, rjie
JIOBHJ puIOy. B3aTeM OH BO3BpaTHJICH
obpaTno. I'paduk JBUKeHHs pPLIGOIO-
Ba Nokasan na pucynke 56. ¥Yanaite [
no rpaHMKy: a) KAKOBO paccTosiiue oT
AoMa jio osepa; 6) CROJILKO YacoB L& -
puﬁo.uon J10 03epa H CKOJILKO YacoB OH :
BATPATHI Ha OOPATHLIA IYTh; B) CKOJIb-
KO 9acoB 0Ll PLIGOJIOB Ha O3epe; T') Ha U3 2 Tiolr.a
KAaKOM paccTosTHUK OT JloMa OLii priGo- I
JIOB Hepes 1 u mocne BLIXOJIAa U3 JlOMA; |
J.l) epes CKOJIBKO YacoB Ioclie BhIXojia

phi6oJOB O Ha paccTosiuuu 6 km  FYC. 56

OT JIOMAa; €) KAKOBA CPeJIHssl CKOPOCTh

PLIGOJIOBA HA NYTH K 03epy H KAKOBAa HA oDpaTHOM NYTH.

]

Mayuas sapucumocTh 00héMa V 3KHIKOCTH B cOCYIe OT BLICOTHI /i 08
YPOBHSA, MOJYUHIH TAGJHILY:

h, cM 3 6 9 12 15 18

V,n 1,2 3,1 5,6 9,7 14,7 21

IlocTpoiite rpapuk ¢yukuuu V or h. Vauaiite no rpadpuky:
a) CKOJIBKO JIMTPOB MKHUJIKOCTH HAJIMIH B COCY/I, €CIIM BLICOTA YPORB-
H cTasa paBHOH 5 cm; 10 cm;

0) kKako# OyJleT BLICOTA VPOBHS MHJKOCTH B cOCVY/e, €CJIH B Hero
HanuTek 4 n; 10 .

IToerpoiite rpapuk GyHKIHH, BLIOPAB COOTBETCTBYIOMMH MacinTat:
a) y=100x; 6) y=0,02x.

Kakoe paccrosinme y (B KuJoMeTpax) NpoejleT BeJOCHIEJIHCT 3a
x 41, ecnu GyleT ABUTATLCH PABHOMEPHO cCO CKOpocThio 15 km/u?
IocTpoiite rpapuk zaBucuMocTH y oT x (MaciuTab no ocH x:
1em — 15 kM; o ocH y: B 1 em — 1 1), C nomolisio rpapuka
OTBETLTE HA BOIPOCHKI:

a) KaKoM NyThH NpoejleT BejocHueancT 3a 3 u; 3a 3 u 40 mun;

0) CROJLKO BpPeMeHH 3aTpaTHT BeJIoCHIIe[HCT Ha NnyTh B 50 kMm?

SlBnsierca nu nMHEHHOH (ZYHKIMA, 3a/laHHas (OPMYJIO:

a) y=22-71, B) ¥ =x(6 - x);
6) y=3(x+8); r) y=x(9-x)+x%?




360.

dyuruusa sagana gopmynoi y=0,2x - 4. Haitnure znauenue
(DYHKIHH, COOTBETCTBYIOIEe 3HAUCHHIO APIYMeHTa, paBHOMY —25;
~12; 45; 60. IIpn KakoM 3HAYCHHM apPryMeHnTa 3HadYeHue (PyHKIMHA
pasio 0; 1? CymecTsyeT JIM Takoe 3Hadende x, MPH KOTOpPOM:
a) spavenue (PYHKIHH PABHO 3HAYCHHIO ApryMenTa;

6) sHaueHHe (PYHKIMK IPOTHBOIIONIOMHO 3HAUCHHUIO apryMenTa?

. BHas, UTO 3ABHCUMOCTL i OT X sIBJIsieTcs JIMHeHoH QyHKIMeii, 3a-

MOJIHUTe TabAUIy:

a)

x|-2(lo0|2]|4]68 6) | » ~10| o | 10| 30

y -8 |12 y |15 5|6 15

362.

B rabiuie ykazannl HeKOTOpPLIC 3HAYCHHSI APIYMENTA H COOTBETCT-
BYIOIIHE WM 3HAUEHHS JHHelHo#N (yHkuuu. [logGepure dopmyny,
KOTOPOH MOXKHO 3aj1aTh 5TY DYHKIMIO.

o 1 2 3 4 b 6 7

y 11 21 31 41 51 61 71

Macca ogHoro reosjisi papaa H r, a Macca nycroro siMka pamsHa
400 r. Kakopa macca m (B rpamMmax) silMKa, B KOTOPOM JICHKHT
x reoszieii? CocTaBrTe (POPMYJNY, BRIPAsKAIONIYI0 3ABHCHUMOCTEH M
ot x. fiBnsierca Ny (PYHKINA, 3a/laHHASA DTOM (DOPMYJIOH, JIHHEeHHOH?

IIpu kakom 3navenumn a Touka A (a; —1,4) npuHaUIeKHUT rpapury
NPSAMOA NPONOPIHOHANLHOCTH iy = 3,bx?

Dyuknusa 3afana GopmMysnoi y = -ix + 3, rie -4 < x < 8. [locrpoii-

Te rpaHK 9Toi (PYHKIMHA W YKajMHTe Bee MeJikie 3HAUYenHs, KOTo-
pLIC MOYKET NPHHMMATE 9Ta (PYHKIUS.

CropocThL pacnpocTpaHeHHsl 3BYKA B BOZJIyXe B 3aBHCHMOCTH OT
TeMIlepaTypbl BO3jlyXa ModkeT ObITh HaiijleHa NPUOJMMKEHHO 110
dopmyaie v = 331 + 0,6¢, rjie v — cKopocTh (B MeTpax B CeKYHIY),
t — Temnepatypa (B rpaaycax llenncus). Haliaute, ¢ kakoi cio-
POCTLIO PACIPOCTPAHSICTCS 3BYK B 3UMIMH JICHL ¢ TeMnepaTypoi
—35 °C 1 B neTHH# JleHL ¢ TeMnepaTtypoii +30 °C.

Ilepecerkaer JiM och X rpaMk JUHeHHOH (PYHKIMH K ecliM llepece-
Kaer, To B Kakoi Touke:

a) y= 100 - 25x; B) y = 200x; n oy
6) y="Tx + 49; r) y=-75x; e) y

=-15;
=157
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368.

369.

370.

371.

372.

373.

llokaxkuTe cXeMaTHUECKH B OJIHOH KOODJAMHATHON IJIOCKOCTH, KaK
pacnosiokenbl rpapMKu PYHKIUHA y = ax u y = bx, ecau:
a)a>0,b>0ua>b; 6) a<0,b<0ulal<|bl

I'padpuk nexoropoi JuHelHOH QPYHKIMH BUJa vy = kx + 1 napaje-
Jien rpauiry pynknun y = —0,4x. Haljute snadenne Koapriu-
enTa k W BHIACHWHTe, NPHHAJIENKHT JIH DTOMY TrpaHKy TouKa
M (50; -19).

BajaiiTe (PopMyJIOit JIHHEHHYI0O PYHKIHIO, TPadHKOM KOTOPOil ciiy-
JKUT npsMasi, Npoxojfamas uepes Touky A (2; 3) u napannennHas
rpapuky Qyuknun y = 1,5x — 3. TloerpoiiTe eé rpaduk.

I'pacpuk nuHeliHONH (PYHKIMH — npsiMas, napajenbHast ocH abce-
1IMee U npoxojasimas uepes rouky M (5; 8). Bapaiire o1y (PyHKIHIO
(POPMYIIONM.

He BrinonHsis nocTpoeHusi, HalNTe KOOPJAMHATEI TOUKH llepeceue-
HHUHA IpapUKOB JHHEeNHLIX (PYHKIMIA:

a) y=4x+9m y=6x-5; B) y=10x-Tn y=D5;

6) y=16x—-Tuy=21x+8; r) y=0,1x u y=14.
I'papukn nunelnux pynkmui y=3x+2, y=-2x+3ny=05x-2
OTPaHUYHBAIOT TPEYTroJbLHHK. JIeXKHT M HavaJlo KOOPJIMHAT BHYT-
pH DTOrO TpeyrojibHuka?



Fl

i
al‘ﬂan — a n+rn

Bbl yXe 3HaKOMbI C MOHATUEM CTerneHu C HaTypanbHLIM MnoKasartenem.
Tenepk Bbl M3yYyUTe CBOWCTRA CTeneHei C HaTypasbHLIMK NoKasartefamu,
HayYuTeCh BLINONHATL YMHOXEHUE U JleleHne crenexein, Bo3ge/ieHne cre-
neHn B creneHb. B NoBCeAIHEBHON XU3HW BaM NPUIOAUTCS YMEHUe Bbi-
NoNHATL BO3BeleHWe B cTeneHb ¢ NOMOLILLIO KanLkynsaropa. B a1oi rnaee
Bbl BNepBble BCTPETUTECH C MOHATMEM OAHOuYNeHa, NpaBuiaMu yMHOXe-
HUS OIHOYNIEHOB WM BO3BEAEHMSA OfHO4NEeHa B CTeneHb. Bbl NPOAOITKM-
Te uayyeHue quHKuHH — MO3HAKOMWTECL CO CBROWCTBAMKW W rpadukamu
QYHKUMA ¥ = x? U y = x%, nonyunte nepsLie NpeacTaBieHus o rpagpuye-
CKOM cnocobe pelueHusi ypasueuuﬂ

CTENEHb U EE CBOUCTBA

ITponsseenve HeCKONILKUX OJIHHAKOBLIX MHOMKHTENCH MOMKNO 3a-
IIHCATEL B BHJIe BLHIpAXKEHHS, HASLIBAEMOI'O CTelleHLIO. ]‘E&HDHMEPZ
5:5-5-5.-5-5.-5=57,
IlOBTOpHIOIIIHI-{CH MHOMHTeJIL HABLIBAKOT OCHOBAHUEM cmenenu, a YHclJio
HOBTOPHAKIIIHXCH MHOMKHTeJIel — noxasameaemMm cmenenu.
Tak, B BeIpaXKeHHH 57 uMeNo 5 — OCHOBAHHE CTElCHH, a YHCIO
T — nokasaTellb CTeNeHH.

) Crenenbio UHeNa @ ¢ HATYPAJILHBIM 110~
KaaaTeJIeM n, GoNplnum 1, HaspiBaeTesl BuIpaXKeHue a”, pasHoe
MMPOUBBEJICHHIO 1 Mllomumoﬁ KaM/ILi M3 KOTOPLIX paBel a.
Crenensio uMcsia @ ¢ nokasartejeMm 1 HasLIBaeTCs CAMO UMCIO d.
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3anuch a® uuTaeTcsd TAK: «d B CTelleHH e, «f-5 CTelléeHbL YHCJIA d».
Ilo onpejesieHUI0 cTelleHH

a' = a, d® = aa, a* = aaa, a' = aaaa.
BooGe
a"=aa...a.
n pas
Ilaxonmeu He 3HAYUEHUS CTeleHH HABLIBAIOT 8038edeHuem 8 Cmenenb.
IlpuBeném npuMepsl BO3BeJIeHHS B CTEICHb:
31=3-3-3-3=81; 02=0.
(-6)* = (-6) - (-6) - (-6) = -216; 9! = 9.

“p}l BO3BeJICHHH B CTelleHb HOJIOKHTEJILHOI'O YHCJIa [ToJyiUaeTcHd
NOJIOKHTENIBHOE HHCJO; TIPH BO3BeJICHHH B CTeleHb HYJIA 1MoJIy-
yaeTcs HyJhb.

Ilpn BozBejleHMH B cTelleHb OTPUIATENLHOIO UMCIA MOMeT I10-
JIVUHTHCH KAK [NOJOMHTENBHOe YHCHO, TaAK H OTPHIATeNLHOEe. Ha-
npumep:

-2)=-2;
(2P =(-2) - (-2) = 4;
(-2 =(-2) (-2) - (-2) =-8;
(-2)'=(-2) : (-2) - (-2) - (-2) = 16.

Crenent OTPHIATONILHOTO YHCIA ¢ YETHLIM MOKA3aTeNIeM — [0~
JIOGKHTeJIbHOe YHCIIO.

Crenens OTPUIATEJILHOIO YHCJa ¢ HeYSTHRIM loKasaTejleM —
OTPpHIATENILHOe YHCHO.

Il{!ﬁCTBHTGII LHO, IpoH3Bejlenne yéTHOI'0 YHena OTPHIIATENILHBIX
MHOMKHTENeH NMOJIOKHUTeNLHO, a npoussejienue HEeUETHOr'o UHesa oTpHILa-
TeNLHBIX MHOMKHUTEJeH OTPHIATENLHO.

Kpaipar 11106010 YHcia ecTh NOJOKATENLHOe YHCIO WIH HYIb,
T. ¢. a® = 0 npu mobom a.

Ilpn BuiuMCIIeHHMHM 3HAYEHHMI UMCIOBLIX BLIPAXKeHHH, He cojep:ka-
MX CKOOKH, NPHHAT cAefIYIOIMA opsijloK JlelcTBUI: cHAvYana BhINOJ-
HAIOT BOZBeJICHHE B CTeNeHb, 3aTeM YMHOMKeHHe W Jle)ieHHe, Jlaliee cJio-
SKenHe W BLRIYWATANHE.

BriunciuM 3HAUEHHS HECKOJLKUX BLIpaXKeHHil, co/iep:KallluxX cTe-
NeHu.
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Hpumep 1. Haiiaém snauenne Bripaxkenus 4 - 107,
1) 105=10-10-10=1000; 2) 4 - 1000 = 4000.
Buauur, 4 - 103 = 4000.

Hpumep 2. Haiiném snauenne puipasicenns —28 + (—-3)4.
1) 26=64; 2) -26=-64; 3) (-3)'=81; 4) -64+81=17.
Buauur, -2 + (-3)* = 17.

PaccmoTpum Telleph, Kak HaXoJAT 3HAUEHHEe CTElIeHH ¢ 1OMOIILLIO
KaJlbKyJIATOpa.

IIpumep 3. Halijgém c¢ noMoublo KaJbRYJATOpa 3HaUYeHHe cTelle-
Hu 2,75,
Tak kak crenennb 2,7% ecTh NPOH3Be/ICHHE TSATH MHOMKHTENCH, Kax-
JILI M3 KOTOPHIX paBeH 2,7, TO BRIUHCJICHHS MOXHO IPOBECTH IO

cxeMme

2,7[X2,7€ 2.7 [ 2.7 X 2.7 ).
OﬂllaKO KAalBKYJIATOP NO3BOJIAET BLIYHCAATE 3HAUEHHE CTeleHH
npoine, He H&ﬁ}lpaﬂ IIOBTOPHO OCHOBAHHE CTElNeHH H 3HAK YMHO-
senun. B namem lpuMepe JIOCTATOUHO BBECTH UMCIIO 2,7, HaxarThb

KJIABHIITY u 4 pasa maxats kiasuimy [=]. Ilonyuum Gosee yaoo-
HYIO CXCMY BLIYHCICHWI:

2,7 XEEEE-

B peaynnTaTe BLIUMCJIeHWi nainém, uto 2,7° = 143,48907.

YnpaxHeHusa
374. BanumnTe NpoUBBE/ICHHE B BHJE CTENeNH:
a) 0,9-0,9-0,9; e) yy...y;
6) (-6) - (-6) - (-6) - (-6); Y
s S O I S I T R o
B)E'E'E'E' W) (—x) - (=x) - (-x) * (%) * (-x);
1) 5:5-...- 55 3) (a - b)(a - b);
25 pas ) (xy)(xy)(xy)(xy)(xy).

) cceecec;

CEPIEN ANEKCEEBWY NEBELEB (1902—1974) — coser-
CKMIA YUEHBLIA B OBNACTH INEKTPOTEXHUKMA M BLIYUCIUTENL-
HOW TexHuku, akafemuk. Mo ero pykoOROACTBOM co3faa-
Hel nepeaa 8 CCCP 3BM u nydwume coeetckue 3BM
cepum BACM.
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375.

376.

377.

378.

379.

HasosuTe ocHOBaHMe W NOKasaTellh CTEleHN:
a) 3,5% 6) (-0,1)% ) (-100)% 1) (-a)% )

Hcnonssysa onpejielienie cTelienH, NpeicTaBbTe CTenedb B BHJe
MpoHU3BeJIcHHA.

5

Brinonuure pozpejienye B cTenenhb: :
w2 ww wass w3 w(i %]
6) 42 35 5 2)’ 9l
) 4% r) 3%  e) (-1,5)% 3 |-3): W |- 5
Haiigure snauenue crenenm: 5
a) 25% B) 7% n) (0,97% k) (-;15] ;

6

68 DT e (243 3 [— ]
BH'{HCJ'“T& C NOMOLIBI0 KalbKYJIATOpAD
a) 4,15% 06) (-0,98)% ») 1,425 r) 2,08%: 1,56; n) 1,674- 8,3.

HaitauTe ¢ noMombio KaJILKYJNATOpA 3HAYeHHe BhIpasKeHHs:
a) 8,494  06) (-1,062)% B) 2,73%-27,4; 1) (1,39 + 7,083)%.

380. Banonuurte TabuuILy:
n 1 2 3 4 5 6 7 8 9 10
gn
an
381. Ilpencraspre: 24
a) B Buje kpajparta uncno: 0,81; 0,16; 144; ﬁ IE; 0,0004;

382.

&

6) B Bujle kyOa uncno: 64; —-216; 0,008; _ﬁ; 4§,

B) B BHJIe cTelleHH jlecaTH uucno: 10; 100; 1000; 1 000 000;
r) B BWje cTenenu natH umecno: 125; 625; 15 625.

ITpescraBbTe B BHJIC KBajipaTa MWJIH Ky0a uMclio:

a) 8 ©6) 81; m) 125 1) 64; ) 0,001; e) 3%; %) 122,
. CpaBnure:

a) 712 u 0; n) (-5,9) n (-5,9)%

6) (-25)° u 0; (-2.3)!2 u (-8,6)f.

Brinosnure ,neﬁc'rnnﬂ.

a) 7- 52 B) (-0, 4)3, n) -3 - 25

6) (7-5)% r) —0,4% e) 6% (-12).



Haiipure snauenue BhIpaskeHHMs, MCHOJbL3YH TAOJHIY KBaJIpaToB,
NOMEIEHHYI0 Ha (hopsale yueOHMKA:

a) 342 - 175; B) 422.9; n) 752 + 252
0) 605 + 78% r) 182:27; e) 592 - 362,
386. Brrunciure:
5)2
a) 9-[§)= B) (-10)% n) 4-5% x) —24 - 15;
2
6) (9- g) 3 r) —108; e) -5 - 2% 3) 2700 - (=0,1)5.
387. Buinonnure jfledcTBAN:
a) 72+ 3% r) 102 - 3% x) 11 - 3%
6) 62+ 8% m (10 - 3)% 3) (6 - 8)%
B) (6 + 8)% e) 21 - 3% H) 43 - 22,
388. Briuuciure: 2
a) ~134(-2)% 1) 10-5-24% 3K) 3‘—[%] -6%;
6) —62 - (-1)%; n) 2-31-3-24 3) 0,2-3%-0,4-2%
B) —83 + (-3)% e) 2-5%34+5.2% u) 8-0,5%+ 250,22,
389. Okno B crapunnom ocobGHsike UMeeT (POPMY NPAMOYroiLHUKA, 3a-
Bpepinaionierocsi noaykpyrom (pue. 57). Cocrasnre qopmyny jns
BLIUHCJIEHHs] ero IJiomaju S (B KBaJ[paTHEIX CAHTHMETpPAax), eciu
H3BECTHO, YTO OCHOBAHME [PAMOYI'OJILHHKA PABHO d CM, BhicoTa
NpsAMOYroJibHMKa B [oJATOpa pasza Gosbille ocHoBauusi. Haiijpu-
Te MIOIAAL OKHA, ecid a = 80. (Y kazanwue. Ilnomans kpyra
paBHa mr, rjie r — pajuyc kpyra, T~ 3,14.)
390. CocrasbTe (OpMYNY JUIS BhIUMCJIEHHS IUIOWAJAM KOJbIA, M30-
Gpaskénnoro Ha pucynke 58. Haiiure nuomajis KoJbila, eciu
R = 6,4 cm, r= 3,6 cM™.
Puc. 57 Puc. 58
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391.

392,

393.

394.

395.

397.

398.

399.

HaiijiuTe sHaueHHe BhIpaXKeHHs:
a) 0.01_:;‘ npu y=-2; 2; -3; 3; -10; 10;
6) 2¢? + 3 npu ¢ =—11; 11; 0; —-15; 15.

UeMy paBHbl 3HAUCHHS BhIPAsKeHMI:
a) x?; —x% (-x)? npu x =-9; 9; -6; 6; -2; 2;
6) x% —x%; (—x)? upu x = —4; 4; -3; 3; —1; 1?

Boluncnnute sHavenne Bripaskendss x° + x4 x4+ x4+ x  npu
x=-=1; 0; 10.

(3adaua-uccaedosanue.) HalijjuTe BCeBOBMOMKHEIE 3HAUEHHS 4,
rjie @ — HATYpaJibHOe HHCJO, HPH KoTopuX uucio 90 smnsercs
HAMMEHLITHM OOIHM KpaTHBIM Yncen 15 w a.

1) PasznoxuTe Ha NpocThie MHOKUTENH Kajioe 3 aucen 90 u 15.

2) ObcyanTe, KaKMe MHOMKHTENH JIOJKHB BXOJHTL B pasjiosKeHHe
yHesa d.

3) CpenaiiTe BRIBOJI O 3HAUCHHSIX uMCHa a@.

[TpejicranbTe NMPOMZBEJICHUE B BU/IE CTCICHH ¢ OCHOBAHHEM d:
a) a’a; 6) a'a’; B) a’a®; r) a®a'?

OGbscHHTe, OUeMY IIPH JIIOOLIX 3HAUEHHAX llepeMeHHOH X 3Have-
HHS Bhipaskenuit 4x2 U (x — 8)% ABIAOTCA HEOTPHIATENLHBIMA
HHCJIAMHF.

(/lna pa6omet & napax.) Jlansl BeIpaskeHus:
a? ¢ 1 -al, 3+(5-a 2 ~a - a%, -a*+8,
3a+4, a'+a?+8, -ab-4a®-1, -Ta-4, -a®-9.
Kakue M3 5TMX BhIpasKeHHH NPUHMMAIOT:
a) TOJNBLKO NMOJOMKHTANLHLIC 3HAYCHHS;
0) TOJBLKO OTPHIATENLHLIC 3HAYCHHA?

1) Pacnpepenure, KTO BHIIOJNHSIET 3ajlaHie a), a KTo — 3ajia-
Hue 6), U BEINOJHUTE MX.

2) IlpoeepnTe APYr ¥ APYra, BePHO JIA BRINOJHEHO 3ajlaiHe.

3) HenpapeTe omMOKH, €CJIH OHH JIONYIIeHE.

BanuiuTe B BUJe BRIPAXKeHMsI:

a) KBajpaT CYMMbI uMcesn x u 1;

0) cymMMy KBaJIpaToB UHcels a U b;

B) PasHoOCTL KBAJPATOBR YHCN m W n;

r) KBajJipaT pasnocTH YHCEJ m H n;

) Y/BOEHHOE IPOM3BeJieHHe KBaJ[PATOB UHMCeN X W y;
€) yABoeHHOe npousBejende ky6a a w Kpaapara b.

ITpounraiiTe BEIpaskeHnHe:

a) (x+y)% B) (x — )% n (x -y ) 2(a — by%
6) x?+ y?% r) x? - y?% e) x4y 3) 3(a® + b?).



400. He Buimosnsisi NOCTPoeHns, HalJIATe KOOPAHHATLI TOUCK Nepeceve-
HHSA rpapuka QYHKIHK y = 1,2x — 30 ¢ ocklo X ¥ OCLIO y.

401. Haiijiute KOOpAMHATEl TOUKH llepeceueHusi rpaduMroB (QyHKIMA:
a) y=-4x+1,3ny=x-2,7;
6) y=—x+8,1uy=-3x+17,9.

402. Kakopo B3auMHOe pacloiosKenue rpaquo? PYHRIHIA:
a]y=—%x+3uy=-%x—3; O)y:§x+4uy:—§x+4?

Buipaskenue a?a® npejcrasnsier coGoii npousBejleHHe JABYX cTelle-
Hel ¢ 0JIMHAKOBLIMH OCHOBAHHAMM. DTO MPOU3BEJIEHHEe MOMXKHO 3alMCaTh
B BHJIE CTEINCHH ¢ TeM JKe OCHOBANHEM:

a’a® = (aa) - (aaa) = aaaaa = a®.
B3uaumr,
a2a® = a2+3.

MuI BHJIHM, 4TO NpousBejiecnne a?a® papno cTENeHu ¢ TeM e OCHO-
BaHHEM H loKasaTelieM, papHLIM cCyMMe nogasatesnei nepeMino:KacMuIx
cTenedeil. AHAJOMHUHLIM CBOMCTBOM o0JajlaeT NpoM3BejleHHe JIIOGLIX
cTelleHed ¢ OJIMHAKOBLIMM OCHOBAHUSIMH.

Jlnsi moboro uMcia @ M NPOH3BOJLHBIX HATYPAJLHBIX UYHCeJ
mun
aﬂal = aﬂ + .l'

Jlnsi loKasaTeNLCTRA HEMOJL3YeM onpe/iesieliie cTelleld W ¢BOHCTBa
VMHOIKCHHSA. ﬂpencTaBuu BhIpajKenHe a™a" cunavana B BHJIe npo-
H3BeJleHH s MHO)KHT&JIB]‘-‘I. Rmnui‘: H3 KOTOPHIX paBeH a4, a 3aTeMm

B BHJIe CTeleHH

a™a" = (aa...a) - (aa...a)= ada..a =a™*",
e g g
m pas n pas m+ n pas
Takum obpasom,
amat = am + l'

Hokazannoe paBeHCTBO BLIDAXKACT OCHOBHOE CEOICMEO CMenenu.
Ono pacnpoerpansieresi Ha npoussejienue Tpéx u Gosnee creneneit. Ha-
npumMep:

amanalI:amlna.t:a{.mlnjtl:aatn;ﬁ.
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Mz ocHoBHOro coficTBa cTelleHH cleyer lpaBHJIo YMHOXEeHHH CcTe-
nexeii:

NPH YMHOMKEHHH CTeNeHeH ¢ O{HHAKOBLIMH OCHOBAHHAMH OCHO-

BAHHE OCTABJASIOT NPEXHHM, a TNoKasaTelid cTeleHei CKJIajbl-
BAIOT.

IlpuBeném npumepsi:
Bl =x8 0 T= x5, yyS=ylyS=yl 5= 5  b2pAps = b2+ 443 = po,

Buipaxkenue a’ : a® sipnsiercs uacTHHIM JIBYX cTelleHeil ¢ OJiMHAKO-
BIMHM ocHoBaHMAMM. OHO MMeeT cMuich npu a # 0. Ecau a = 0, To 210
YACTHOE MOMKHO [PeiCTABHUTHL B BH/Ie cTelleHH ¢ TeM JKe OCHOBaHHeM.
JleiicTBaTeNLHO, TAK Kak a° - a' = a’, To 10 onpejeNenHIo YacTHOTO

a’:a*=af, r.0.a":a*=4a"-3.

Mul BHMM, UYTO YaCTHOE a’:a® npu a # 0 paBHO CTelleHH C TeM e
OCHOBAHHEM H [oKasaTeJleM, PaBHBIM pPasHOCTH nokasareJiel jleJiumMoro
H JIeJINTeJisd.

AHAJIOrHYHBIM cBOHETBOM ofJiajlaeT Jofoe YacTHOe CTeneHed ¢ ojtu-
HAKOBLIMH OCHOBANHAMH, OTIIHYHLIMH OT HYJHA, B KOTOPOM NOKazaTelh
CTCNCHH ICIUMOTro GoJILINe MOKa3aTesNs CTeneny JIeJuTens.

Jlns no6oro unena @ # 0 ¥ NPOU3BOJILHEIX HATYPAJLHLIX YUCe
m ¥ n, TAKHX, UTO m > n,

g*zat=ah

PapenerBo a™ : a® = a™ " Gyjier JlokazaHo, ecJii Mbl YCTAHOBHM, UTO
npoussejieHue a™ " u a" pasto a™.
[IpuMenuB K NpoHsBejlecHHI0 a™ ~"a® OCHOBHOE CBOHCTBO CTeleHH,
MOJIYyYUM

am-Aagn — a(m-.n)on =gm-A+A = gm_

3HaumnT, 1Mo onpefiesenHio YacTHoro a™ : a® = a™ - ",
W3 pokaszannoro cpoleTsa cliejiyerT NpaBHIO JleJIeHHs] cTelleHei:

NPH JICJIeHHH cTelleHel ¢ OJIHHAKOBLIMH OCHOBAHHSIMH OCHOBA-
HHe OCTABJHIOT NPEKHHUM, a U3 NIOKaszaTeNisd CTelleHH JIeJIHMOro
BLIYATAIOT NMOKa3aTeNb CTeleny JAeJIHTels.

IlpuBeném npumepsi:
c‘“:c":c“’-z:c",p"':p:p?:p‘ =P?"=P6-



Mul BeIBEJIM [IPAaBHIO AieNeHus a™ Ha a® jas cayuasi, Korjla m > n.
Ecnn aro HPABHJIO IIPUMEHUTEL K YacTHOMY a® : a", To noJyuures

a*:a"=a*""=a’.
Crenens, ¢ HyJIeBHIM NokasaTesieM He Owina onpejenena. Tak kak
1HpH BesikoM a # 0 W o6oM HaTypaJibHOM 1t
a*:a"'=1,

TO CUMTAIOT, UTO npu a # 0 "
av=:1.

[ J Crenens uuena a, ne paBHoro myJaio,
c HyJIEBI:lM IoKasaTeJieM paBHa ejIHHHIe.

Hanpuwmep, 2°= 1, (-3,5) = 1. Bupaxenne 0° ne umeer cMmuicia.

Tenepr nocie BBejleHUsI HYJICBOH CTeNeHH MLl MOMKEM NPHMEHsIThL
dopmyny a™a®=a™'" (npu a+ 0) 1 B ToM cinyuae, korjja m = 0 unm
n=0. dopmyny a™ : a*=a™ " upu a # 0 MOKHO IPHMEHHATHL IIPH JIIO-
OLIX HEeJbIX HEOTPHUATENLHBIX YNUCIAX M WU N, VIOBIETBOPSIOUINX YCJIO-
BHIO M 2 n.

YnpaxHeHus

403. IlpejicTaBuTe NpoM3BejiecHHe B BHJE CTEICHM:
a) x5x8; B) 'y n) x%x; K) 28 . 24;
0) aad; r) b8pl5; e) yy'%; 3) 75.7.

404. BanumuTe B BHJe CTeNeHH NPOHU3Be/leHAe:
a) m*m%  B) c’c'%; n) aa®; x) 5% 5%
6) xixt; r) pip'l; e) bb; g) 3%.33.

405. IlpenctasrTe BRIpaskenue a'® B BU/Ie NpousBelenus ABYX cTeneHei
¢ OJIHHAKOBEIMH OCHOBAHMSIMH, OJIHA M3 KOTOPLIX paBHAa:
a) a5 6) ab B) a? r) a'd

406. IlpejicraBrTe cTenenh B BHJIC NPOU3BEJICHHS JIBYX cTeleHel ¢ TeM
ke OCHOBANMEM KAKHM-HUOY/L crocoGoM:
a) x'0; 6) y'% B) 212 r) 517,

407. IlpepcrapbTe BhIpaskeHHe x5 B BUJle IPOU3BEJACHHS JBYX CTeneHei
¢ OCHOBANHMEM X BCCMH BO3MOMKHBIMH cliocobDaMM.

408. IlpejcraBLTe B BHJE CTelleHHW NIpOH3BejleHHe:
a) xZxdxd; B) mm*m?*m?®; a) 102.10% . 10%
6) ¥’y r) p'pPpp; e) 31.32.3-3
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409.

410.

411.

412.

413.

414,

415.

416.

417.

418.

419.

BanuuuTe B BUJe CTelNeHH BhIpaiKeHHne:

a) m*m2m®, B) xxirix; n) 7-7.74

6) a'aa?; r) n®nn®nb; e) 5.52.5%.55
ITpejicraBeTe B BHE CTENCHHA:

a) 5% . 25; B) 61%. 36; n) 0,45.0,16;
6) 3'2.27; r) 29.32; e) 0,001 - 0,14,

IMpejicranue B BHJIe cTeneny BLIpaXkenue, HaJMTe ero snauenue
no TabuMie cTeneHei uuena 2, nomeménnoi wa dgopsaine yues-
HHKA:

a) 2¢-2; ©6) 26-4; B) 8-27 1) 16 - 32.

Ilo Tabauue creneneii uncna 3, noMelénHol Ha (opsale yueGHM-
Ka, HaljiMTe 3HAUeHHe BhIPasKeHHsl, NPeJICTABHE ero B BHJIe cTelle-
HH ¢ OCHOBaHHeM 3:

a) 32-35% ©6) 81-3% m) 9-2187; r) 27 - 243.
IlpescrasbTe BhipakeHHe B BHJIe CTelleHH ¢ OCHOBAHHEM C:

a) (¢ 6) (A

IIpescrasbre B BHjE c’reuenu yacTHoe:

a) x5: 2% B) a?!: n c'2: 3 w) 38 : 3%
6) y': y"; r) b19: bts. e) pP: pib 3) 0,79 : 0,74,
Brinosuure jenenue:

a) p'0: p&; B) xi¥: xt; n) 1016 : 1012

6) a®: a'; r oy :y; e) 2,31 2,37,
HaiiiuTe sHaueHHe BhipaXKeHHs:
a) 5% : 54 B) 0,5'9: 0,57; ) 2,731%; 2,731,

8 6 7 4
6) 1015: 102 1) [1%] :[1%]; ¢) [_g) (_g]

Hajlijiure snauenne podn:

88 (=0,3)° ;

a) o7 6) 08,. B) 037" r) T\ n) h
(12) (-2)

Briuncaure:

9. 75 3 6 315 . 516, 54 . ; o’ﬁlz
yms Ogz P Dig.oe
YupocTuTe BhIpakenue:
a) x" - x% B) x - x% n e

6) a*-a™ 1) y':yh e K:k



420.

422,

423.

424.

425.

426.

Haipure snauenne BhIpa)keHHs:
a) 3x° npu x = 2,6; B) 10a%b® npu a = -3, b=-8;
6) -2,55° upn y = —l%; r) 27a%® npu a = g‘ c=-=.

BrinonuauTe fielicTBHA:
a) b%% 6) c5:c¢% B) a'a® r) x3: 0.

[IpejicTaBbTe B BHJIC KBAJPATA WIH KyGa YHCJIO: .
a) 9;  6) -27;  B) 6,25; 1) 0,064; ;) ~3§; e) b

IToctpoiite rpagur QYHKRIMH, 3ajJaHHOi (opMysNod y = x —
Haiure no rpadpury sHauenusi GyHkuuy nupu x =4 u x = 6.
Jipurasch co ckopoeThio 70 kKM /4, apToMoOKIL 3a ¢t 4 NMpoIMén pac-
cTosIHHE 8 KM. 3ajiaiiTe (hopMyJIOi 3aBHCHMOCTE § OT . [lonksysich
9Toi (popMyJIOi, HAIUTE NIYTEL, KOTOPLIA aBTOMOOMIIE NPOLIEN 3a
Bpems or 3 u 30 MuH J10 5 u.

IlyeTs @ — npousponbHoe uncso. CpaBHUTE ¢ HYJIEM 3HAUCHHE BRI-
pasKeHusI:

a) 6a% 6) —-a% B) a®+4; 1) (a+4)% np) -a®-5.
Ilpunajesxkur nu rpapuky GQYHKIIHH, 3aJJaHHOol  (opMmyJioi
y=x% - 3x%, Toura A(7; 196)? Touka B(-5; -200)?

. Kycok rpanurta o6némom 40 cm® umeer macey 108 r. Kakosa macca

KyCKa I'paHHTa, 00b6M KoToporo Ha 35 cm® Gosbine?

Buipaskenue (ab)! sipisiercsi cTeleHblO NPOU3BENCHHI MHOMKHTeNeH

a ¥ b. D10 BLIpaXKeHHe MOMCHO NPEJICTABHTE B BHJIe NPOU3BEJICHUS cTele-
HeH a u b:

(ab)* = ab - ab - ab - ab = (aaaa) - (bbbb) = a'b'.

Suaumr,

(ab)! = a'p.

AnaJlorHuHEIM cBolieTBOM obsajaer Jiobas HaTypajibHas cTelleHb
NpoH3BejleHusHd JBYX MHOMHUTENeH.

Jinst nwbLIX @ U b ¥ NIPOUBBOJILHONO HATYPAJLHOIO UMCHa N
(ab)" = a™b".
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Ilo onpejenenuo crenenu
(ab)" = (ab) - (@b) - ... - (ab).
S B
CrpynnvpoBas OT/e/IbHO MHOMKHUTENH @ W MHOMKUTENH b, nonyuum
O ) <o o) = (- )~ Q1B

n pas n pas n pas
BocnonsszoBaBuiMeh onpejesenneM cTelleHy, HaXoauMm

(aa...a) - (bb...b) = a"b".

n paz  n pas

(ab)" = a"b".

Jlokazannoe ceoiicmeo cmenenu npouseedenus pacnpocmpaniemes
Ha cmeneMs npouszsedenus mpéx u Goaee MHONCUMeNeil.
Hanpumep:

Cnetoparesinio,

(abe)* = a’b'c”; (abed)® = a’b*cd”.
Orciojla noJiyuaeTcsi paBuiIo:

yTo0bl BOZBECTH B CTelleHb [IPOM3Be/leHHe, JIOCTATOUHO BO3BECTH
B OTY CTeleHbh Ka[Abld MHOKHTeNL W PesyJhTaThl lepeMHo-
HKHTh.

IMpumep 1. Bozpeném npousse/ienne 2yz B NATYIO CTeleHb.
» Umeem (2y2)° = 25525 = 3225,

Bripaxenue (a®)® ect cTenens, ocHoBaHHe KOTOPOIl caMo siBJIsieTCs
cTelneHblo. JTo BhIpaXXeHHe MOXKHO [IPeJICTABHTL B BHJIe CTelleHH ¢ OCHO-

BaHMeM a:
(@) = a®a®a® = a5+ 5+5 = g5-3,

Jlns moGoro uvena @ W NPOU3RBOJILHLIX HATYPAJLHLIX HHCeN
mun
(@a™)" = a™».

= Ilo onpepesienHio cTeneny
a@*)y =a®a"...a®.

n pas
JOTJIACHO OCHOBHOMY CBOHCTBY CTelleHH
n pas
a!!lalll aﬂl — aﬂl?ﬂll‘“xl'

A
a pas



3aMeHUM CYMMY M + M + ... + M [POU3BeJIeHUeM min.

n paz
Toma HOJYUHM
n pas
A —
aml me...vm — amu_
CanejioBartennho,
(a™)* = a™.

Wz JIOKA3AHHOIO CBOMCTBA CTeleHH clieiyeT npaBuJio:

1IpH BO3BEJIeHHH CTelleHH B cTelleHhL OCHOBaHHe OCTaBJIAIT TeM
JKe, a NOKA3aTeJIH [epeMHOMKAIT.

HOpumep 2. llpejcrasum suipaxkenune (a')® B Bujle cTelleHH ¢ 0cHOBA-
HHeM a.

Hmeem:
(a4)3 =gt 3=ql2,
CroiicTBa cTelleHeil, BbhipaskeHHbie Qopmyaamu (ab)' =a"b® n
(@™)* = @™, WMelT MecTO W JUISI cTelleHed ¢ HYJIeBRIM [oKazaTesieM
(ecsiv ocHOBaANMS OTJIHYHLI OT HYJS).

YnpaxHenusa

428. BrinonnuTe BO3BEICHHE B CTONCHDL:
a) (xy)% B) (2x)%  n) (-5x)% x) (-0,2xy)%
6) (abc)’; r) (3a)% e) (-10ab)?; 3) (-0,5bd)".

429. Boapeaute B cTelleHb:

a) (mn)?; B) (-3y)% n (10xy)% *) (-am)?;

6) (xy2)% r) (—2ax)% e) (—2abx)%; 3) (—xn).
430. Haiijiute 3HaueHHe BhIpa>KeHMs:

a) (2-10)% 0) (2-5)% B) (3-100)% r) (5.7 2007
431. Jlokaxkure, urto:

a) KBaJIpATHI MPOTHBONOJOMKHEIX UHCEJ PABHLI;
6) KyOBI NMPOTHBOMOJOMKHLIX YHCEN MTPOTHBOMOJONKHEL.

432. Kak MsMeHMTES IJIOINA/L KBAJIPATA, CCJIH ero CTOPONY YBeJIHUHTL
B 2 pasa? B 3 pasa? B 10 pas? B n pas?

433. Kak uaMenuTes o6LéM Kyb6a, ecaH ero pebpo VBeJMUNTEL B 2 paza?
B 3 paza? B 10 pas? B n pas?
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435.

436.

437.

438.

439.

440.

(/lnsa pa6omut & napax.) Ha nokpacky ky6a satparuiau 40 r kpac-
KH. XBaTuT JiM 1 KI KpackH, uTo0bl NOKPACHTL Ky0, pefpo KoTopo-
ro B 3 pasa GoJibine?

1) BuickaskuTe Apyr Apyry npeinojoxenye o6 03KHIAEMOM OTBETE.
2) BrinosuuTe caMoCTOATENLHO BhIUHCIICHHSA.

3) O6cyauTe, NOATBEPAMIIMCEH JIM BAllK 1PeAIIONOMKEeHHS.

(/las pa6omut & napax.) Bacceitn, umeowuii popmy Kyda, Hatos-
Hsierest BOJIoH uepes TpyOy sa 40 mup. Ycenewor g 3a 5 u panos-
HHTL BOJIOH uepes Ty e Tpyly GacceiH, uMewinuid ¢opmy kyda,
pelpo kKoToporo Basoe Gonnine?

1) BrickaxkuTe Apyr Apyry npejnonokenne of 03KHIaeMOM OTBeTe.
2) BuinosinuTe caMOCTOATENLHO BhIUMHCICHHS.

3) O6cyauTe, NOATBEPAMIHCH JIM BAITKH NTPeANONOMeHHS.

IIpesicraBbTe B BH/e CTENICHH NPOH3Be/IeHHe:

a) bix3; B) xy22?; n) 32a%

6) a'y’; r) (—a)® b% e) 0,027m?5.
Hajiinure 3nauenune Bupaskenus: 10

a) 2¢. 5% B) 0,25' . 415 p) (g] -1,49%

 §
6) 4-25% 1) [g] .1,5% e) 0,26 - 507,

BLINOJIIATE BOSBECHHE B CTETCHE:

a) ()% B) (a®)% n (@)% x) (')

6) (x%)% r) (ab% e) ()% 3) (b%).
BanuImATe B BHJIC CTENCHH ¢ OCHOBAHMEM X BhIpaskeHue:
a) (x4 B) x%x?%; n) x2xxt;

6) xbxt; ), (%)% e) ((xH*).

l[pejlc'ram,'re B BHJ/Ie CTelleHH ¢ OCHOBAHHEeM a BblpaXeHHe:

a) (@5 6) a*a’; B) (@)% 1) afal;  p) e’ e) (aF).

443.

444.

"pQ}l,c‘I'ﬂBbTe B BHJI@ CTelleHH ¢ OCHOBAHHeM a:
a) a"a®; 6) aa™; B) a’a™; 1) (@)™ ) (@) e) (a¥).

IlpencrasLTe B BHJE CTEIleHH ¢ OCHOBAHMEM 5 UHCIO:
a) 25%; 6) 125% B) 6252,

IIpeacrappre uneno 220 B BUjie cTeleHH ¢ OCHOBAHHEM:
a) 2% o) 24; B) 25 r) 219,

Banumure uneno 20 § Buje cTeNeNH ¢ OCHOBANMEM:
a) 4; 6) 8; B) 16; r) 32.



445.

446.
447.

449.

450.

451.

452.

453.

454.

BHD&J!{BHHE a‘2 npejcraBbTe B BHJe cTelleHH HeCKOJIBKHUMH CHOCO-
GaMu.

UasecTno, uro a? = m. Haiigure ab.

YnpocTuTe BLIpaskenue:

a) x* - (x5 B) (a%) - (a')%; n) (m2m?)%;

6) (a®)? - a% r) (x2)® - (x5 e) (x'x)%

. BanMuIMTe B BU/IE CTEIeHH ¢ OCHOBAHMEM a BhIpaXXeHue:

a) (ad)4 B) (a7 - (%)% n) (aa®yy

6) a®-(@®% 1) (@F- (@) e) (aad).
YnpoceTuTe BLIpascenue:

a) x5 - (xh% B) (x%)? - (x5 n (2% - (xh%

0) (@)t xt ) A 0) @ @
Haiiure sHauenye BuipaXkeHus:

25. (2% (2% () 25 3. 27
A= Py AT o X gpy
L] 3
6) (5 )2'- B 37.27 & (13- 72 (112)3

52 7 ) (3% (72 7 3) 112. 1187

HassectHo, uto a < 0 u b > 0. CpaBuuTe ¢ HYJIEM 3HaUeHHe BhIpa-
HeHus:

a) ab? B) a’b; n —ab?; k) (a + by%

6) a’b; r) ab?; e) a?+ b?% 3) (a — b)2

Kaxkoii uudpoit Mo3KeT OKAaHUHBATLCS:

a) KBaJ|paT HATYPAJILHOIO UHCIIa;

06) ueTBépras creleHb HATYpPaJb-

HOro yueya? 7

Hasectro, uto rpaduk QYHKIHHA
y = kx + 5,4 NpoXojIuT Yepes Tou-
Ky A(3,7; —-2). Haiijure snaue-
HUe koadupunmenTta k.

o

—

Ha pucynke 59 nocrpoen rpapuk
HekoTopol (pyukuuu. Ucnonssys
rpamMk, HalguTe:

=2 -1 0 1 X
a) spadyenue y Npu x, paBinom —2; 1 T 1
-1; 2; ] i ]
0) 3paueHus x, NpH KOTOPLIX Y
pasuo —0,5; 2. Puc. 59
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ChopMynupyiiTe onpefiefieHue CTeNeHn Yucna ¢ HaTypabHLIM MoKa-
aateneM. MpUBEAUTE NPUMEPLI M HA30BMTE B KAXIOM M3 HUX OCHOBa-
HUE WM nokasaresb CTEeneHu.

ChopmMmynupyite U AOKaXUTe OCHOBHOE CBOWCTBO CTErNeHu.

ChopMynupyiTe NpaBuNno YMHOXEHUs CTeneHeid ¢ OfIMHAKOBbLIMU
OCHOBaHWsIMWA. [peicTaBbTe B BUAE CTeNeHn MpousBefieHne
12123 . 126,

CopmynupyiTe nNpaBuio feneHus creneHein ¢ oAMHaKoBLIMU OCHO-
BaHuAMW. 1peficTaBLTe B BUIE CTeneHn yactHoe 5,78 : 5,73,

[laiite onpefeneHne CTeneHn YUCna ¢ HyNeBbLIM nokasartesnieM.

ChopMynupyitTe nNpasuio BO3BEAEHUA B CTeNeHb NPOU3BefeHus,
Npasuio BO3BEIeHns B cTeneHb crenenu. lNpejcrasbie B BUE cre-
neHn Buipaxenue: (sab)t; (a®)b; yt - ()~

OAHO4JIEHbI

Bripaskenus 5a’x, 2b%(-3)be?, -3a, xy® apnsiores npousse-
JIeHMsIMH UMcelsl, [lepeMeHHEIX M MX cTeneHneii. Takue Buipa-
JKEHHA HAZBIBAIOT odnouaenamu. ONHOWICHAMH CUHTAIOT TAKKe
uucna, nepeMeninie W WX crenend. Hanpumep, Buipaskenust
-7, 23, x, x' — ojHOUNEHELI.

Yupoctum ojHowien 2b%(-3)bc?, BOCHONL30BABIIMCE IepeMecTH-
TeJILHEIM M COUETATENLHLIM CBOHCTBAMH YMHOMKeHHHA:

203 (-3)be? = 2(-3) bPbe? = —6bic2.

Ml npejcrasuau ojousien 20% (-3)be? B BUJIe POMBBEJICHHS M-
CJIOBOIO MHOYKHTENSI, CTOSIIIEro Ha NepBOM MecTe, W cTeleHeid pasiwu-
HEIX nepemennbiX. Takoit BHA ofinowJiena HASLIBAIOT cMaHdapmubim
audom. K ojlHOUJIEHAM CTAHJIAPTHOIO BHJA OTHOCAT M TaKHe OJHOWJe-
HBl, KaK —b, a, —a, a*. K cranjlapTHoMy BHMJIY MOXKHO HPHBECTH JI060i
OJIHOUJIEH.

Yuenorod MHOKHTENL OJIHOWIeHA, ZANMCAHHOIO B CTAHJAPTHOM
BHJIe, HABLIBAIOT Ko2P@uyuenmom odnourena. Hanpumep, konppuim-
eHT ojiHousiena —6b'c? pasen —6. Koa(ppuuuenTul ojjHOWIeHOB a® U —ab
paBHBI cooTBercTBenno 1 u —1, Tak kak a®>=1-a? u —ab= -1 - ab.



HBIX

B oanounene Tax?y® cymma nokasateneii creneneil Bcex nepemen-
paBHa 6. DTy CYMMY HasLIBalOT cmenenvio odnouaena Tax’ys. Cre-

neHn ojjHouwnena — 9b%? pasna 7, crenenn ofjHouseHa gx" paBHa 5.

Crelnenblo OJIHOUWIEHA HA3LIBAIOT CYMMY llOKaszaTelei crelneHei
BCOX BXOJSIIHX B HEro nepeMenubnix. Eequ ojnousien He cojep-
JKHT NepeMeHHBIX W siBJsieTes YHCIOM, OTJIHYHLIM OT HYJIS, TO
cTelnelh HTOro ojiHo4JIeHa CHHTAIOT PaBHOR HYJIO.

Uucno 0 sipisiercs OJHOWICHOM, CTeleHb KOTOPOro He onpejelena.

YnpaxHeHus
455. SIpnserca M OIHOMJICHOM BRIpaXkeHue:
a) 3,4x%; r) x4 x; K) a - b; K) ¢'%
6) —0,7xy% n) x%x; 3) 2(x + )% n) —m;
B) a(-0,8); o) —%msnmz; ) —0,3xy% M) 0,62
456. 3anucan JiM B CTANJIaPTHOM BHJIe OJIHOWICH:
a) 6xy; B) 0,5m - 2n; n) —x2yP;
6) —2aba; r) -bea; e) bpip*?
457. llpejcrassTe OJIHOUIIEH B CTAHJAAPTHOM BH/Ie U HABOBHTE ero KO-
(DHILHEeHT:
a) 8x%x; B) 3xy(-1,7y; 1) ;zimzn-tl..ﬁns;
6) 1,2abc - 5a; r) 6¢%(-0,8)c; e) 2%::2::[-%)::3::2.

458,

459.

460.

462.

[TpuBe/HTe OJIHOWICH K CTAHJAPTHOMY BHIY:

a) Yuyy; B) —8ab(-2,5)b% n) 2mén - 0,4mn;

6) 0,15pq - 4pg?; r) 10a?p?(-1,2a%); e) —2x% - 0,5xy%.
Haiijure 3nauenue ojiHouIeHa: 1

a) —0,125y* npu y = -2; 6) 12x% npu x=-0,3, y = 5
BrIuHCIHTe 3HAYCHHE BLIPAMKEHMS:

a) 3,7m? npu m = 0,4; 6) —3a®b npn a =-0,1, b= 4.
[lupuna NpAMOYroJiLHAKA PABHA M CM, a JUIHHA B 5 pas GoJibine
mupunsl. HaiiiuTe miomajs npaMoyroibHUKa.

Yemy paBen o0LEM NPSIMOYFOALHOTO NAPAJUICHIIHIIGA, HPUHA
KOTOpOro @ ¢M, jyiMHa B 2 pasa GoJplne IIMPUHEL, A BEICOTA
B 2 pasa GoJablle JUIMHBEI?
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463. Kakosa cTenenb ojiHOMJIeHA:
a) —Tx5y5; B) 0,8mn3k?; n) —6m7;
6) —abc; r) ab?c?; e) 237

464. Hajijure koopAiHHaThel TOYKH B, cuMmmerpuuHoil Touke A (-7; 15)
OTHOCHTEJILHO: a) ocH x; 06) OCH y; B) Havaja KOOPJIHHAT.

465. dyuriuus sajgava Gopmynon y = —gx. Haitaure 3nauenne pyHk-

2

UK TIpH X = —3; 3; g; -3 2,4. llpn kakoM x 3Hauenue y paBio

3
1; -6; -10,2?

3, glo At
466. HajiguTe 3HaueHHe BLIPaXKeHHS: a) £8 2.6

g0 6) P

[lpH YMHOMEHHH OJIHOYWJICHOB H BO3ZBeJIeHHH OJlHOWIeHAa B CTe-
NeHb HENMOJB3YIOTCH NPAaBHJIO YMHOMXEeHHSA c'reneneii ¢ OJIHHAKO-
BLIMH OCHOBAHUSIMHM W NIPABHIIO BOZBEJEHHS CTRIIeHH B CTelleHb.
ITpu sToM noayuaercst ojjHouwyiel, KOTOPLIH O0LIYHO NpejcTan-
JIAKT B CTAHNAPTHOM BHJIE.

Npumep 1. Ilepemuoskum oxuowiens ~5a’be u 4a’bt.

» CocTaBHM TIPOM3BE/IeHHe HTHX ojiHousienion. IlepeMuoOXHM HX UH-
CJIOBBIE MHOMKHTENIM M CTelleHH ¢ OJHHAKOBLIMH OCHOBAHHAMM.
ITonyuum

—5a?be - 4a%b* = (=5 - 4)(a%a?) (bbY) c = —20a'bc.

NDpumep 2. Hailngém npoussejenue ofHousenos —x?y, 4x°y® n —5xy.
v —x%y . 423yt - (“Bay) = -1 - 4 - (-5) (x%x3x) (yy’y) = 20x5y1.

HNpumep 3. Bospefiém B TPeThio cTelleHb ojiHoOUYNeH —2a%b.
Bocnonksyemesi npaBHJaMH BO3BeJIeHMSl B cTelleHb NPOU3BEJeHMs

H CTelleHu:
(~2a2b) = (-2)° (a2 b = ~8a®bS.

HNpumep 4. BospeséM ofHowien ~x3y B 4eTBEPTYIO CTeNeHb.

Wnmeem (—x%y?) = (—1)! - (21 - (4! = 21 %5,



YnpaxHeHus

467.

470.

471.

472

473

474,

475.

476.

477.

478,

BrinloJiguTe yMHOMEHHE:
a) 4x - Ty; 1) gabs—gab; 0 ~0,6a% - (~10ab?);
6) —8x - bx?; r) x%y® . (-6xy?); e) —%mzu" - 5m?n?.

. llepeMHOMKELTE OJIHOMJICHBI:

a) —11x%y u 0,3x%%; B) dxy, —x2 u —y5;

6) a®b u —ab’c; r) a’x%, —0,6axb? u 0,6a?b?.
BhrilnlosiHuTe yMHOMEHHE:

a) 3,5 3m; r) ab - (-7ab?) - 4a’b;

6) —6ax?® - 9bx?; n) 10x%y - (—xy?) - 0,6x%

B) -8a?? . (-8a®b®); e) -9ab? - 3a® - (-4b).

IpeacTaBLTe HECKONLKUMH criocobamu onnouwnen 6a%b® B Buje npo-
H3Be/IeHHA JIRYX OJ[HOWJISHOB CTAHJIAPTHOrO BUJIA.

Ipejcrasre ojHowien —12x4%® qpyMs cnocobaMu B BHJe POH3RE-
JICHUSA:

a) ABYX O/IHOWJIEHOB CTAHJIaPTHOrO BHJIA;

0) TPEX OJHOWIEHOB CTAHAAPTHOIO BMJIA.

BrinonuuTe Bozpejienue B cTernenhb:

a) (3x%)% B) (~2a'b*); n) (-a’bcd)’;

6) (4m)% r) (-3x%)% e) (—a®b’e)?.

IIpepcraBsTe B BHJIe OJlHOUWIICHA CTAHJIAPTHOIO BHJA:

a) (2m?)% B) (-0,6m*n?)% n) (~xy'd?

6) (3a)% ) (-2xy?)y e) (—x*y*m)®.
BozpepuTe opnounen:

a) H5x%y° B kpajgpar; B) —2m®n? B YETBEPTYIO CTENCHD;
6) —dax® B Ky0; r) —a®bc® B NATYIO CTelNeHk.
ll[}e}lCTﬂBbTB BhIpaxKeHHue B BHJie KBaJipaTa OJIHOYJIeHA:

a) 81z  6) 12145 B) 0,09y'%; r) -gb“.

IIpejicTaBLTe BLIpAsKeNWe B BHJle Ky6a oJiHOUJICHA:

a) 64x%  ©6) 0,001y B) —0,00865; r) —-%am.
IpeicTaBLTe KAXK/LIA U3 OJIHOUJICHOR:

a) 9b%c?, 100m?n® B BHJe KBajpaTa oJHOUJICHA;

6) —a®hb, ~27x5° p BHjle KyGa OHOUIICHA.

BalnuimuTe KaxJbi 13 OJIHOWICHOR:

a) 16x5 49m2nt w m® p BUjle kKBaJipaTa oJHOUIICHA;
6) a® —8m?® u 1000x3°® B Buje Kyba opHOUNEHA.
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479. Kako#l ojilHOWIeH HaJ0 BO3BECTH B KBajpaT (B Ky0), uToObl HOJY-
uuTe opHownen: a) xby'%  6) 1000 000m!8?
480. IlIpejicrapkTe BLIpaskeliMe B BHJIC Oj(HOMJICHA CTANJIAPTHOrO BHjla:

a) 25at - (3a%)%; n) (-10¢%* - 0,0001¢";

6) (365" - b; e) (Bb°) - 20

B 89 - (-p); w) (209 (-4t
3

1) (—c?)P - 0,15¢% 3) [—%y‘] - (~16y2).

481. Ha opnom cknazne 6uuio 185 1 yrasa, a ua apyrom — 237 1. Ilep-
BHIH CKJIaJ| CTaJl OTHYCKATL exejHeBHo no 15 T yras, a BTO-
poit — 1o 18 1. Yepes cKoJILKO JIHeH HA BTOPOM ckJajie yrias oyjer
B 1oJTopa pasa GoJbile, YeM Ha neppom?

482, Ilpamasn, ssasiomascs rpaguxkoM (YHKIMH, 3ajaHHoi (opmy-
noit y = kx + b, nepecekaer ocu KoopjauHaT B Toukax A(0; 6)
u B(-4; 0). Haitpure k u b,

483. Touka A (a; —3) cumMmeTpHuna Touke B(4; b) OTHOCHTENLIIO: 4) OCH
abciuec; 6) ocH OpAMHAT; B) Hauana KoopauHart. Haiipure snaue-
HUHA a u b.

BaBHCHMOCTL IUIOIAJIM KBajJpaTa OT ero CTOPOHbLI M 3ABHCHMOCTh
ofbéMa Kyba or ero pedpa sBIASIIOTCH NPpUMepaMu QYHKIHA, KOTOphle 3a-
JlaloTest (popmMyJiaMu BHJIA ¥y = x2 u y = x5,

IMoeTpoum rpadur GYyHKIHH y = x2. CocTaBuM TaGIHILY COOTBETCT-
BeHHLIX BHAUEHWH X W y:

x| -3 |-25| -2 [-16| -1 |-05|0]|05 |1 |15]|2]|25]|3
y 9 1625 4 1225 1 |025/0(0,25]|112,25(4 |6,25| 9

ITocTpouM TOUKHM, KOOPJAMHATEI KOTOPHIX YyKasaHwl B Tabauie
(puc. 60). Yrobnl TouHee NOCTPOUTEL I'PapUK BOJH3HM HAUAJIA KOOPJAMHAT,
BLIYHCIIHM eIlé HeCKOJNLKO 3HAYCHHH (DYHKIHH:

x -0,4 -0,3 -0,2 -0,1 0,1 0,2 0,3 0,4
y 0,16 0,09 0,04 0,01 0,01 0,04 0,09 0,16




:Hi;
i

Puc. 60

Puc. 61

M3z Tmabiaunbl BHAHO, UTO NPH 3HAUe-
HUSX X OJIM3KHX K HYJIO 3HAUYCHHS (DYHK-
IHH MaJIo OTIUYAKTCH OT HYJIsl. SHAYHT,
rpapur GyHKIHHA BOJU3H HAYAJa KOOP/H-
HAT MOUTH CJIMBAEeTCs ¢ OChIO X.

Yepez oTMeueHHBIE TOUKH ITPOBeJIEM
maasuyio sgununio (puc. 61). lonyuum rpa-
(MUK QyHKIHH y = x°

sleno, uto rpadMk GYHKRIMH i = x2 He-
OrpaHHYCHHO NPOJIOJDKACTCS BBEPX cnpana
H cJleBa OT OCH Y.

I'papur ¢yuruun y=x? HasnBaoT
napabonoit.

Brisicnum nekoroprle ceoitemea pynk-
IHH iy = x2.

§ 8. OaHOUNeHL!

13
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1.
2.

Ecmu x =0, To y =0. IloasTomy rpapuk GYHKIUH NPOXOAUT
uyepes HauaJo KOOPIHHAT.

Ecau x # 0, 10 y > 0. [leiicTtBuTennno, kKpagpar JioGoro uuce-
Jia, OTJIWYHOrO OT HyJis, NOJOKHTeNen. 3HauuT, BCe Tou-
KK rpajura pyHruun, kpome touku (0; 0), pacnosnoskennl
BBIIIIE OCH X.

IIpoTHBOIONIOKHBIM 3HAUCHHSIM X COOTBETCTBYET OJIHO H TO
JKe SHAUCHHE ¥. DTOo CAQIYeT U3 Toro, uto (-x)* = x2 npu Jio-
GoM x. BHAYMT, TOUKH rpauKa, HMeIolHe TPOTHBONONONK-
HEle alCcIHeChl, CHMMETPHYHEI OTHOCHTEJILHO OCH Y.

IlocTpoum Teneps rpapuk GpynkuMK y = x°. CocTaBuM TAGIHUILY CO-
OTBeTCTBCHHEIX 3HAUCHHHA X M y, OKPYIUIAA 3HAUCHHE y IO COTHIX:

x

-2 -1,6 -1 -0,5 0 0,5 1 1,56 2

Y

-8 | -3,38| -1 -0,13 0 0,13 1 3,38

IlocTpouM TOUKH, KOOPAMHATEI KOTOPLIX YKazaHbl B Tabuuie (puc. 62).
Yepes orMeueHHbIe TOUKH [POBEAEM ILJIABHYIO JuHKIO (puc. 63). 1lo-
JIYUMM rpaduK QYHKIH y = x°. SlcHo, 9To 9TOT rpadMK HeorpaHHIYeHHO
NMpojloJidkaeTesl clpaBa oT OCH i BBEPX W CJICBA OT OCH i BHHS.
BameTuM, UTO BOJM3M HAUANA KOOPAMHAT rpapui QYHKIHH HOUTH
cnuBam;r ¢ ocsio x (ecsim x=0,2, To y=0,008 ecnn x=0,3, T0
y=0,027).

BrisicHUM HeroTOphIe céoiicmea PYHKIUK y = x5,

1.
2.

Ecnu x =0, 1o y = 0. Ilosromy rpapuk (pyHKIHH NPOXOAUT
yepes nmavajio KoopJiHiAaT.

Ecau x>0, 1o y >0; ecniu x <0, To y <0. JleficTBuTeNb-
HO, Kyﬁ NOJIOMKHTEJILHOI'O YMeJia eCcTh UHCHA0 NOJIOHHTe) b-
HOe, a I{yﬁ OTPHIATNIBHONO YHCHA eCTh YHCHO OTPHIATeN L
Hoe. 3HAYUT, rpapMK (QYHKIHH PACHONOXKeH B [epBOd M
TPeTLe# KOOPJMHATHLIX YeTBepTsX.

HPOTIIBOIIOJIOKHH.M 3HAYeHHAM X COOTBeTCTBYHOT INPOTH-
BOHOJIOKHBIE 3HAUEHHMHA y. DTO cllejlyeT M3 Toro, uTo INpH
J06OM 3HAUYCHHH X BePHO paBeHcTBo (—x)° = —x5. Bpauwr,
TOYKH I'papHKa, HMewIlde NpPOTHBONOJOMKHBIE adcumeesl,
pacnojiodkelihl CHMMEeTPHYHO OTHOCHTeNILHO Havalla Koop-
JIMHAT.

C nomompi rpapukoB GyHKUMA y =2 W y =2 MOKHO HaWTH
NpUOIVIKEHHBLIC 3HAYCHMS KOpPHeH HeKoTOphIX ypapHenwit. Ilpupejném
NpUMepLI.
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e

INpumep 1. Pemum ypasuenue x2 = x + 1.

ITocTpoum B OjiHO# cHcTeMe KOOpPJHHAT
rpapuky QYHKIHA y=x> u y=x+ 1
(pue. 64). DTH rpaUEH lepecekalTes
B JIBYX TOUKaX. AGCIIHCCH TOYEK Nepece-
Yenusi rpaHKoOB SIBASIIOTCSI TeMH 3na-  Puc. 65

YOHHSMHU NepeMentoi X, NpH KOTOPLIX

BuIpaskenus x? 1 x + 1 NPMHUMAIOT paBHLIe 3HAYeHUs. SHaunT, abe-
IMMCCRI TOUEK Hepeceden usl ABJIAIOTCS KOPHAMH ypaBHenus x2=x + 1.
W3 pueyHka BHJAHO, YTO HTO YpaBHEHHe HMeeT KOPHM

Xy = “0,6. Xy = 1.6.

@

Hpumep 2. Peiuum ypasHenue x° = 3x.
IToeTpoumM B OIHON KOOPJIHHATHOH IJIOCKOCTH rpadHKM (PYHKIWHA
y=x"n y=3x (puc. 65). I'papukn sTHX QYHKIHUIA NepecekaloTes
B TPéX Toukax. YpaBHenue x* = 3x umeer Tpu Kopusi: — 1,7, 0m 1,7,
Bamerum, uTo uncsao 0 sipjserTcs TOUHLIM 3HAUEHHEM KOPHS, a YHcsia
~1,7 w1 1,7 — npuOAHKEHHBIMH.
Hrak, MBI HAlIH, 9TO

x,=-1,7, 2=0, ;= 1,7.

ITpumenénnuiii namu crnoco® pemienusi ypaBHeHHH HasniBaeTcs
ZpauuecKuM.

YnpaxHeHus

484. Ucnonbays rpadpuk QyHRIHHA y = X2, W300paskéHHLIA Ha pHCYH-
ke 61, paiipmre:
a) sHaueHus y, coorBeTcTByOIMe x = 0,75; —-1,25; 1,25; -2,2; 2,2;
6) 3HAuYeHHs X, KOTOPLIM COOTBETCTBYeT y = 3; b.



g

486.

487,

489.

490

491.

492

H

493.

Ionbaysick rpapukom (yukuuu y= x? (cMm. puc. 61), naiyure:
a) sHaveHMe DYHKIMH, COOTBETCTBYIOIee 3HAUCHWIO apryMmedTa,
pasnomy 1,4; —-2,6; 3,1;

6) :;natlmma apryMeHTa, IpH KOTOPLIX 3HAUeHHe (PYHKIMM paB-
HO 45 D;

B) HECKOJILKO 3ZHAUYEHHH X, IPH KOTOPBLIX 3HAYeHUA (PYHKIIHM
Menbine 4; Gouabine 4.

BocnonsszoBaBimuck rpapukoMm (PYHKITHH y=.r2, H300PaXKEHHEIM
Ha pucynke 61, waiijure:

a) 3HaueHHe y, cooTBercTByOInee x = -2,4; -0,7; 0,7; 2,4;

06) 3HAUYEHMA X, KOTOPbIM cooTBeTcTBYeT iy = 2; 0,9;

B) HECKOJILKO 3HAYCHHH X, 1IPH KOTOPLIX 3HAYeHHe (DYHRIMH
Gosnpine 2; Menbine 2.

TTpHHAUIEKHT W TpaGUKy QYHKIMH ¥ = x2 Touka:
a) A(6; 36); 6) B(-1,5; 2,25); B) C(4; -2); 1) D(1,2; 1,44)?

. Ucnonwsya rpapur dpyuknun y = x° (cMm. puc. 63), naiijgure:

a) 3HaueHue y, cooTBeTcTRylomee x = 1,4; -1,4; -1,8; 1,8;
6) sHaueHHe X, KOTOPOMY COOTBeTCTBYeT iy = —4; 4

IMonbaysick rpapukoM (PYHKIHH y = x3 (eM. pHe. 63), naijare:
a) sHavene (PYHKIMH, COOTBETCTBYIOIEe 3HAUMEHHMIO apryMeHTa,
pasaomy —0,7; g

0) 3HAUYEHHE API'YMEHTa, KOTOPOMY COOTBOTCTBYET 3HAUeHHe (PYHK-
IHH, paBHoe 3; —3;

B) HECKOJILKO 3HAYeHHMH aprymedTta, NpH KOTOPHIX 3HaYeHHe
dynknun Gonnime —3, HO MeHbINe 3.

IpunajieskuT Ju rpaduky QyNKIUH y = x° Touka:

_ ; 1 43, 1

a) A(-0,2; -0,008); 0) B[I 5 38)' B) (‘( 3 27]?

B opnoit 1 Toil e cHeTeMe KOOPAWHAT NMOCTPOHTe rpapmky (PpyHK-
mHit y = x2 m y = 2%, e x = 0. Hom.syﬂcl. nochoemmMH rpaju-
KaMH, cpanuu’re' a) 0,62 u 0,6% 6) 1,5% u 1,5% B) 2,7 u 2,7%.

Ilpy kakux snavenusx a Touka P(a; 64) npunajuiescuT rpapury
(ynxuuu: a) y=x% 6) y=x3?

(/lns paGomut & napax.) Ucnonsays rpaduk pyHkumMu y = x2, uzo-
Opa)keéHHbldH Ha pucyHke 61, pelmure ypaBHeHHe:

a) x2=4; 6) x2=-1; B) x?=5; r) x2=0.

1) Pacupejenunre, KTo BhllOJHSeT 3ajanus a), 6), a KTo — 3aja-
HHA B), I'), H BHINOJIHHTE HX.

2) IlposepkTe ApYT ¥ APYra NpaBHJILHOCTDL BLITIOJHEHHS 3a/annii.

3) CpenaiiTe BLIBOJI O uMcjie KopHell ypaBHeHus x?=a npmu pas-
JIHUHLIX 3HAUCHHUAX a.

17
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494.

495.

496.

497.

498.

499,

Pemure rpapuueckn ypaBHenue:

a) x2=x+ 6; 6) x2+2x-3=0.

(/ls pa6omut & napax.) Ucnonbays rpaduk GyHKIHA i = X°, U30-
OpasKEéHHLIA Ha pUcyHKke 63, pemdTe ypapHeHue:

a) x%=8; B) x%=5;

6) x3=-1; r) x*=0.

1) Pacnpejlenure, KTO BHINOJHSET 3ajlanug a), I'), a KTo — 3ajia-
nus 6), B), ¥ BLINOJIHATE HX.

2) IlposeprTe Apyr y aApyra, NpaBHJILHO JIH BRIIOJIHEHO 3ajlaHue.
3) CpnenaiiTe BLIBOJ O UHcJie KOPHeil ypaBHeHHs X° =a NpH pas-
JIMUHBIX 3HAUCHHUAX @.

Pemure rpapuueckd ypaBHeHue:
a) x% = 4x; 6) x%=-x+ 3.

CpaBuuTe 3HAYEHHUS] BRIPAXKEHH:

a) 0,3'® u (-0,3)'5; r) (-1,4)¢ u —1,45;
6) (-1,9)%' u 1,92 n) —64 n —28;

B) —5,6% u (-5,6)% e) -0,8!" u (-0,8)!.

He BuInonHss NoCTPoeHHs, HAHANTe KOOPJAMHATEI TOUKH llepecete-
Hus rpapuroB pyukumit y = 8,5x u y = 0,56x - 19,2,

YiupoctuTe Bhipa)keHHe:

a) —0,6a%b(-2a%b%); r) (Tx%y)? - (=Ty'ly;

6) 0,8xy" (-6xy"); n) (—ac) - (—2a%)%
2

B) —a'b?(-3ab)’ e) 3P3f]'(—%paq] i

anBGJlHTB npuMep ofilHOYNeHa CTaHaapTHOro Byaa.

MpesacTaBLTe B CTaHAAPTHOM BUIE ofiHOWIeH Sab? - (-3a'h) U yKaxu-
Te ero KoapUUMEHT.

ChopMynupyiTe onpefienieHne creneHu oaHouneHa. Npueeaure npu-
Mep OIHOWIeHa NATOM CTeneHu.

Chopmynupyiite ceoiicTBa (yHKUMKM y = x2. Kak oTpaxaiorcsi a1
CBOWCTBa Ha rpaduke PyHKLMK y = x2?

ChopmynupyitTe cBocTBa (GyHKUMKM i = x3. Kak oTpaxaiorcsi 91w
CBOWCTBA Ha rpaduke GpyHKUMN i = 137



,HM mex, Kmo xowiem 3Hnambv Oobule

HanmomMmuum H3BeCTHREIC BaM onpejieienyusa IMpocToro U COCTaBHoro
quchna. Ha'rypam.lme YHCHO HA3BIBACTCSH NPOCTHIM, €CJIH OHO HMeeT TOJbL-
KO JiBaA HATYPAJILHBIX JAeJIMTeNA: eJIHHHILY H caMO 3TO YHCHIO0. Ha'rypa.r[h—
HOe YHCJI0 HazblBaeTcd COCTABHBIM, eCcJIH OHO HMeeT fosee JIBYX HaTy-
paJibHBIX ﬂeJIHTEJIeFl. Yucno 1 ve apasiercd HU HpOCTLIM, HH COCTABHLIM
YHCHOM.

BrinmuimeMm B nopsajike BO3PACTAHHUS NpPpOCTHIe 4YHCIA, BXOJMINWAC
B NIEPBYIO COTHIO HATYPaNLHLIX unces. [Tonyuum

2,3,5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41,
43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97.

B nacrosn iee BpeMs cocTapJieHhbl Taba HILLL, cojlepyralliie MHUJLJITHOH I
NpoeThIX unces. EeTecTBeHHO BCTAST BONPOC, CYIHIECTBYET JIM HAHGONL-
mee npocroe yueso. Oreer Ha aror Bonpoc emé B 111 B. jlo H. 5. Jla) Be-
JIMKHIA rpedeckHid MaTeMaTMk EBKJIWJI, KoTOpLIH JloKasajy, uTo <Ipo-
CTHIX uHcen Oonblue, yeM Jdwboe UX YMCNIO», T. €, DECKOHEUHO MHOTO.

[Iposesiém cooTBeTcTBYIIOIEE JIOKasaTeNbLeTBO. JlonyeTHM, uTo cyine-
cTBYyeT HaubGonbliee npocroe umcno p. CocTaBuM HpOM3BejleHHe Beex
HPOCTHIX YHCeJ OT 2 JIO p BEIWYHTENBHO H 0003HAYNM ero yepes a:

a=2-3-5-...-p.
PacemoTpum uneno a + 1:
a+1=2-3-5-..-p+1.

Yueno a + 1 e siBNsieTcsl MPOCTHIM, TAK Kak oHo GoJsibine p, a 1o
HPeJIIoJIOKeHHI0 p — HauboJibliiee lIpocToe Unesio. OHO He siBJISeTCs TaK-
JKe COCTABHLIM, TAK KAK 110 CBOHCTBY JIJIMMOCTH CYMMbI He JIQJINTCS Hi Ha
OJIHO M3 NMPOCTHIX YHMCe, BXOASIMX B Nponspefienme 2 -3 -5-...-p,
a JIPYTHX NMPOCTRIX YHCce 1Mo npejinoioxenuio ner. [lonyuennoe npoTHio-
peUHe MOKAZLIBAGT, YTO NPEJINON0MKeHHe HeBepHO H HAHGOJNLINero MpoeTo-
ro uMcia He cyIecTByeT.

Muoro pas fieJlaJIich HONBITKH HARTH KaKoe-JIM0O0 BhipaskeHue, 3HA-
YeHHUAMH KOTOPOro SABJAIOTCS TOJBLKO IPoCcThie unesaa. PaceMoTpum, Ha-
npuMep, Bhipaxkenue F(n)=2n2+ 29. Bruucigs ero sHavyeHus NpH
n=1,2, 3, ..., nainém, uto F(1) =3, F(2) = 37, F(3)= 47, F(4) = 61,
F(5}- 79 F(S] =101, F(7)=127. Mt BHJIHM, 49TO Rmu}mﬁ pas nonay-
yaeTcsl npocroe lchlo MoskHO NpPeANnoNoMHTEL, UTO BHAUEHHEe BhIpa)e-
HuA F(n) upu n060M HATYPAJLHOM 71 SIBJISIeTCS IIPOCTHIM uncsiom. OuHa-
Ko oT0 He Tak. Hanpumep, umcno F(29)= 2292+ 29 ne sipnsiercs
NPOCTHIM, TAK KAK W3 CBOHCTBA JIGJIMMOCTH CYMMEI Clieflyer, 4To OHO Jie-
JuTest na 29. BooGie, pokaszano, 4To He cyiecTsyer Mmuorouwiena F(n)
¢ HeJNLIMH KOM(pPHIHeHTAMH, 3HAUEHHEM KOTOpOro unpu Jwbom HaTy-
pajLHOM N SIBJISIOTCS POCTOE UHCIO.
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Besikoe cocTaBHOe UMCN0, KAK M3BECTHO, MOMKHO HPEJICTABHTL B BUEe
NPOUBBEJleHHA IIPOCTHIX YHCeJ WK, KaK I'OBOPAT, PA3JIOMKHUTL Ha [IPOCThIe
MHOMKHTENH H PHTOM JIHHCTBEHHLIM CIIOCODOM, €CIIH He YUMTHIBATE 110-
PSJIOK MHOMKHTeNeH. Pasznoum, Hanpumep, Ha NpocThie MHOMHTENH
yueso 360:

360=2-180=2-2-90=2-2-2-45=
=2.-2-2-3-16=2-2-2-3-3-5.

Ilpn pasnokenMu uHeda Ha NPOCThIe MHOMHTENH IpoH3BejlecHHe
OJIMHAKOBBIX MHOMCHTENeH O0LIMHO NPEJICTABISIOT B BHJIe CTeNeHH:

360 = 2%.32. 5,

Paznoskenuem umncesn na 1pOCTHIe MHOXKHUTENH y.uoﬁno NoJIL30BATHLCH
HPH HAXOMHJIEHHH MX HauboJbilero 06[[10!‘0 JJIMTeJid HIIH HAHMeHbIIero
ob11ero KpaTHOro.

Halipém, nanpumep, HaHGOJLIIHA OOIIMIA JeJHTNL H HAUMeH bIlee
obimee kpatinoe uncen 504 u 2352, Pasiodup Kajm0e U3 HTHX YHCe) Ha
NPpOCTLIC MHOYKHTEJIH, TToNyyaem, 4uTo

504=2%.32.7 n 2352=24-3- 72

Yrobbl HAWTH HAMOOJNBLINMHA OOGIIMH JleJIUTe)Ib DTUX UHCes, HaJo
Kadx /il M3 MHOMKHTENICH B3ATH B CTENCHH ¢ HAHMEHBLIITHM [OKa3aTeseM,
¢ KAKHM Oll BXOJIUT B OTH YHesia, a 4To0L HAHTH HX HauMelkiee obiee
KpaTHoe — ¢ HanbONLINTHM MoKasaTeJieM.

OGoznauup uepes d HAMOOALIIHI OGIIHI JleJIUTENIL STHX UHCeN,
a uepes B MX HaMMeHbllee oblliee KpaTHoe, [oJyuaeMm, UTo

d=2%.-3.-7=168, k=24.3%. 7%= "7056.

Il pume p. Haumensiee obiee KpaTHoe ABYX uncesn pasio 96. Onno uz
ATHX uKces — umesio 6. Kakum mMoxeT OGLIThH JApYyroe umcio?

Paznoxun unena 96 v 6 Ha npocTuiec MHOMHTENH, NOJIYHAeM, UTO
96=25-3,6=2-3.

OueBHAHO, YTO B pasyiodKeHMe HCKOMOIO UHC/IA HA HPOCThIe MHO-

IKHTENH JOJKHEL BXOJAMTEL NATE JIBOeK W He GoJiee OJIHON TPOHKH.

BHauMT, BTOpOe YMCNo JinGo paBHo 25, T. e. 32, nubGo pasHo 25 - 3,

T. e. 96.

YnpaxHeHusa

500. Ecau B seipaskenuu a? + a + 17 nojcrapisath BMecto a yuena 0, 1,
2, 3, ..., TO cHAuAJNA NOJYUATCHS NPOCThIe YHcsia. YKaMuTe Hau-
MeHBINee HATYPaJLHOe 3HaYeHve a, NMPpH KOTOPOM 3HayeHnHue sToro
BRIPAKEHUs SIBJISIOTCH COCTABHEIM UMCIIOM.

501. HOK&}KHT(}, UTO 3HAYEHHe BhIDasKeHHs SABJHeTCH COCTABHBLIM YHC-
Jiom:

a) 159 + 31%; 6) 167 + 255 — 414,



502.

503.

504.

506.

g

509.

510.

a11.

512,
513.

514.

515.

Haiaure HanGoabillee JBY3HAUHOE YHCJIO, PABHOE IPOH3BEIEHHIO
JIBYX 1POCTHIX YHCe.

I'Eycﬂ. P — HNpocTOe YHCHO. YRamuTe HaMMensiliee s3padyelue P,
IpH KOTOPOM 3HaueHue BeipakeHus 27 — 1 He siBNfieTCH NPOCTHIM
UHCJIOM.
l'!&ﬁ}l“'l‘ﬂ BCe NPOCTLIC YHCHA, HA KOTOpPRIe JIGJIHTCH CyMMAaZ
a) 2+ 224234 24, 6) 5+ 52+ 5%+ 54
PazsioxkuTe na npocthie MHOKHTeNH uucsio: a) 5082; 6) 7605.
l’aa.nomwre Ha IIPOCTLIe MHOMHTEJIH YHCIIO @, eclIH
a=1-2-3-4-5-6-7-8-9-10.

Haiaure HauGonninuii obmMi JeauTelh Yucen:
a) 765 n 315; 0) 792 u 1936.
Haiipure nauMensiiee obiiee KpaTHoe YHCe:
a) 294 un 756; 0) 693 u 1617.
B nocnejoparebHOCTAX 3allMCAHBLI B HOPSIJIKe BO3pacTaHUs Bee Ha-
TypajbHble YHeJAa, KoTophle He npepocxopsat 200, npuuém B nep-
BOH MOCHEOBATENLHOCTH 3alMcalbl YHela, KpaTnbie 6, a Bo BTO-
poil — kpaTnnie 8:

6,12, 18....2

8, 16, 24, ....
CROJ‘ILKO B 9THX NocJieJloBaATeJILHOCTHAX OJIHHAKOBBIX uucen?

Kakoit mugpoit okanunpBaeTcsi 3navente BEIPayXKenHsi:
a) 45°% - 31%; 6) 372+ 215 4+ 4547

AononHutenesHble ynpaxHeuus K rnase lll

Bepuo Jyin paBencrtpo:

a) 3%+ 424 52 =6% 6) (1 +2+3+4)y2=1%+2%43%+4%
Jlokaskure, uro 267 + 15° — 11% kparno 10.

Pasnoyxus uueno na NpOCTHIC MHOYKHTCIH, NTPEJICTABLTE €'0 B BHJIe
Ipou3BeieHHA cTelneHei NPOCTBLIX YHCEN:

a) H4; 6) 144; B) 225; r) 500.

IIpejicTaBLTe YKMCNO B BHJIC CTENeHH ¢ ocHoBaliueMm 2 Wi 3:

a) 64; 6) 81; B) 512; r) 729; n) 1024.
IIpejeTaBeTe UuKHeno B BHE CYMMEI cTenenei unena 2:

a) 6; 6) 18; B) 42.
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516.

517.

518.

519.

520.

521.

522.

523

524.

525.

526.

527

528.
529.

IIpeacTaBbTe UMCI0 B BH/IE CTelleHH ¢ I0OKA3aTeJIeM, OTJIMYHLIM oT 13
a) 121; 06) -32; ) 0,125; 1) 625; n) -0,216; e) 0,343.
HaiijjuTe s3HAUeHHe BLIPAYKEHHH:

a) 0,001x? upu x = -2; B) x*yf upu x =5, y=2;

6) 1000y® npu y=0,1; r) 3x%® npu x =-2, y=-5.

Haiiiure snauenue Bruipaxkenus (—1)" npu n, paBHoM:

a) 6; 6) 11; B) 23; ry 70.

Briunenure:

a) cymMmy KyOoB umncen 5 U —3;

0) Ky0 cyMMbl unces 9 u -11;

B) pasHocTh KpajipaToB uncesn 12 u 8;

I') KBaJpaT pasHocTH uMces 96 u —4;

J1) YABOCHHOE NpOH3BefienHe kpajipaTos uneen 7 u —5;

€) yTpoeHHoe Npou3BejieHHe uucia 15 U KBajpaTa uncia 4.
e BuINONHAH BLIUMCICHHH, CPABHUTE 3HAYCHUS BhIPajKeHM:
a) (-0,03)® u 0; B) (-1,75)° u (-0,29)%

6) 0 u (-1,25)% r) 0,986 u 1,026,

Yro Gosiblle ¥ HA CKOJILKO:

a) 2% wan 3% B) 2-3% uim 3- 2%

6) 52 unn 25 r) (11 + 19)2 unu 112 + 1922
CpaBuuTe 3navdeHnst BoIpaskenuit a® u a’ npu a, paBaoMm:
a)-12; 6) 0;  B) 5.

Haiigure npu x = 1,56 u x = -2 3HaueHusi BuIpaXkeHuii:
a) x2' _xzi (_x)z; o) x3’ _xzs (_x}a'
JloraxuTe, uTo 1pH N06OM HATYPAJILHOM N 3HAUeHUe JpobH sIBIS-
eTcsl HATYPaJIbHBIM UHMCIOM:

10" -1 10"+ 8 107 — 4

=, 6) ——; ;
a) T 6) B) 3
Kakue uz umcen -3, -2, -1, 1, 2, 3 aBasiorcsi KOPHAMH ypaB-
HeHns:
a) x!=81; B) x2-x=2; N x3-3x2-4x+12=0;
0) x5 = 64; r) xt+ x% = 6x% e) X +3x2-x-3=07
JlokaxkuTe, UTO He HMeeT KOpHel ypaBHeHHe:
a) x*2+1=0; 6) 2x% +3x' +x2 + 1= 0.

IlpH KakOM 3HAYCHWH X 3HAUCHHe BhIpaXkenus (2x + 3)? pasuo
HyJ10?

Ilokaxure, uto ypasnenue x4 + 3x% + 2x? 4 x + 6 = 0 He uMeeT Ho-
JIOKHTENLHBIX KOPHeH.

Hmeer nu ypasuenne x% — x5+ x'— x3 + x2 - x4+ 1=0 orpuna-
TeJIbHLIe KOPHH?




530.

531.

532.

533.

534.

535.

536.

537.

538.

539.

g

8

leDOcT HTe BhIpa>keHue:

a) a'%'?(-a%); 6) x(-x)(-x5); B) v'yy% r) bbb,
[IpejcraBLTe BLIpaskenve B BHJIe CTElCHU:

a) 25. 8; 6) 16 - 64; B) 7" - 343; r) 81 - 3%
IIpepcraBbTe BHIpaXKeHWe B BHJle MPOMBBEJCHMS JIBYX MHOMMUTE-

Jieii, OJIMI M3 KOTOPLIX pasen a’: a) a'%; 6) af B) —a'l.

3aMenuTe X cTelleHLIo ¢ OCHOBAHHEM ¢ Tak, qTo0B! noJgydenHnoe pa-
BeHCTBO OBLIJIO TOMAeCTBOM:
a) c*x=c% 6) xc®=c% B) cfx =cll; 1) ¢4 =18,
BaMeHnTe YacTHOe CTEeNenbIo:
a) bl%: pi2 6) 730 : 713, B) a'' : a; r) 12100 . 1209,
HaiipuTe 3nauenue BhIpajkeHusi:
a) 13100 . 1398, B) 214: 84, ) b0 254,

3%. 27 L 9.5 3%. 5%
0 3o a5 N g O geg

VipocTHTe BLIpaskenue:

a) 613 : 67 6) 107+1: 101,

Briuuenure: ) '

a) (217 - 43,07 -5)° + 5 - 3b 6) 17,83%- 6,4 + 7 2,8.
Yupocture:

a) (-1)" - (-1)% 6) (—1)* : (-1)%

Inomanes Kpyra BelYHcasieTcda no gopmysie S = nr?, rae r — pa-
JHye kpyra. KKak MaMenuTes na00a/is Kpyra, eclid ero pajuyc yse-
JHUMTE B 3 pasza? B 7 pas?

O0Lém mapa BuuncaseTcs no gpopmyne V = %nr“, rje r — pajauyc

wapa. Kak uamenurtcsi o0bLEM I1apa, eclid pajiMyc YBeJHUUMUTL
B 2 paza? B 4 pasa?

Bepllo JIKM NIpH n1006oM 3HAYEHHH X paBeHCTBO:

a) |xP=x% 6) |xP = %32

Haiiiure 3nauenne BHIpasKeHUs:

a) 4% . 2,5% B) 0,29.57% n) 0,26. 253
13 [

0) (%] - 313 r) 0,4'. 2,51 e) [%] - 814,

CpaBHHTe 3HAUEHHS BLIpa*KeHMii:
a) 107 u 28.57; B) 2525 y 250 . 350,
6) 612 y 213 . 311, r) 6330 y 360 . 530,
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544.

546.

547.

548.

549.

351.

H5H2.

553.

554.

555,

IlpencraBpTe BRIpaxcenne B BHje 37 uam — 3%
a) (-3%)% 6) (—3%)% B) —(3Y% r) —(-32)°%

. yll]}()c'l‘ HTe BLIpajenue:

a) (x3)? . (-x%)Y B) (x7)° - (-x?)5;

6) (4% - (-5 r) (—e®) - (c%)2

BaMenuTe GYKBY p BLIPAXKOHHEM TaK, UTOGL MOJYUEHHO® PABHCT-
BO GBLIJIO TOWJECTBOM:

a) pb =, 6) p7 = x4 B) pict = ¢, ) ¥ - () = pb.
Hpeac'ranbm B BHJle CTelleHH:

a) 45 . 221, 6) 2518 : 511, B) 851613 r) 2710 : 915,
IIpeicTaBbTe BLIPAsKeHHe B BHJe X HJIH —x":

a) (-2 6) (2?5 B) (—x)'x%; r) (-xb) - (x?)P.
CKONLKMMH CIOCOBAMM MOXKHO NpPECTABHTL B BHJIe CTElleHH ¢ I0-

KaszaTejieM, OTJIMUHLIM OT 1, YHCHIO:
a) 215 6) 257

. Ilpu kakoMm ycloBHH:

a) cymMMa KBAJIPATOB JIBYX YHCEN paBHa nyiio;

06) KBaJIpaT CYMMEI JIBYX YHced paBen nyinio?

Hartypannnoe unesio a oxkanuupaeresi eyjunuiei. Kaxoi mudpoii
OKAHUYHBaeTcHd cCTeleHh 4YHCa @ ¢ HATYpaJlbHRIM nokasatenem?
JInsg KaKHUX elié uMdp BLINOJHSETCH AHAJIOMHUHOe CBOHCTBO?
JloxkaxkuTe, uto npH J06GOM HaTypaibHOM k:

a) ancno 3% okaHuMBaeTCH CMHMUILCH;
©6) umeno 10F — 1 gpatno 3.

Kakosa cTenens ojlHOUJIeHAa:

a) 3x%y7; B) a®%; n) —8x%

6) —10ab2e?; r) —xyz; e) 2,42

l'lpe}{c'ram.'m BLIpAXKeHHe B BHJIe ojilHOYIeHA CTAHJAPTHOrO BHJIA
H YEa}¥HUTe ero crelelb:

a) bab - 0,7be - 40ac; B) —ab - 3a?b%;

6) —0.45bd-(~1%ad]-9ab; r) 0,623 - (~0,5x15).

CocraBbTe BCe BOSMOMHBIE OJIHOMJICH LI CTAHJAPTHOIO BHJA ¢ KOa(]-
(PUILHeHTOM 5, cojlepiraliie nepeMeHnble x H y, TaAKHe, 4YTO CTe-
Ne”HhL Ka)s@Jjoro ojijnodyieHa paBHa:

a) Tpém; 6) UeTHIpéM.



556.

557,

558.

559.

562.

IlpejcTanbTe BRIpaXkeHHe B BHJle NPOHMBBe/IeHUs! JIBYX OJIHOWJICHOR
CTAHJIAPTHOI'O BUJIA, OJIMH M3 KOTOPLIX pasen 20x'y:

a) 100x5y°% B) —4x16y; ) bady;

6) —30x%y%; r) x1%2; e) —xiy?.

IlpescTaBLTe AaHHBIH OJlHOWIEH B BHEe NPOM3BeJIeHMA JIBYX Ka-
KHX-HHOY/Ib OJIHOUJIEHOB CTAHJIAPTHOO BMJla:

a) —8a®c?; 6) —bSyY; B) 60x10y15,

[IpeoGpasyiiTe BhIpa>keHHe B TOMJECTBEHHO pPaBHBLIA OJ(HOWIEH
CTANJIapTHOTO BHJA:

a) (-10ab'?y%; B) (-3xy’a’)%;

6) (-0,2x'y)%; 1) (-0,5ab%c%)L.

IIpepicTaBbTe NPOU3BeleHHe OJIHOUICHOB B BHJIE CTIICHH HEKOTOPO-
ro ojiiowieHa:
a) 27a?b® - 3a'%b%; B) 0,016%3 - (-0,1bc%);
6) —Sda“x“ 2 (_0’25‘12.{!}): I‘} _%pﬁqll e % pzq4_
. YHpocTuTe BLIpaskeHHe:
a) (2% - (~xy)%; x) (FPy)? - (-5xy)?;
2 2
0) —(%xys) - (-3x)%; 3) [éx“ya] - (—12x3y5)2,
W) (20 - (259
3
r) [éazb] - (9ab?)?; 7 1]
' 1 3 y = x?
1) (-5adby’ - (;ab*] ; amy
] e |
2 1 2 2 e
2 44 2l s, i
e) [—?ab ] ‘(—3§a b] 5 7
IlpejpcTaBbTe BhIpaskeHHe B BHJE 11pO- ;‘
MBBeJIOHHs YMesia 3 W KBajpaTa Heko- [ 7] [
TOPOTO BLIPAYKEHHSI: ; =%
a) 3min?; 6) 128122, ) %m“n‘. y
L
Ha pucynke 66 mnocrpoenn rpadmu-
KH QYHKIMI y = X, y = X2, y = X%, rje
x = 0. llonsaysick rpadukom, cpas- -
HUTe: o1 =
a) 0,23 u 0,23% 6) 1,47 n 1,47% I
0,23 u 0,233 1,47 u 1,473
0,232 u 0,23% 1,472 u 1,47%.  Puc. 66
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563. a) HUzsectno, uto Touka P(-4; b) npuHajnexkuT rpapury QpyHk-

565.

MK, 3ajannoil gopmynoit y = x?. Haiiaure snauenue b. [lpunap-
JIOKHUT JIH rpaduKry oToid QyHKIHH Touka @ (4; b)?

6) HUapectno, uro Touka A(—4; a) npuunauiemuT rpapury Qynk-
MK, 3ajanioii Qopmynoii y = x3. Haiigure snauenue a. Ilpunaj-
JICHKHT I rpaury oToi GyHKIMK Touka B(-4; —a)?

Touka A(a; b) npuna/IeRKUT rpaduKy (PYHKIIHK:

a) y=x% 0) y=x%

IIpunajpnesxkatr nu osromy rpapury Toukuw B(-a; b), C(a; -b),
D(-a; -b)?

PacnonoknuTe B NOPSIKC BOBpacTanusi uMena a, a® u a®, ecnu:
a) D<a<l; B) -1<a<0;

6) a>1; ra<-1.

. PemuuTe rpapuuecku ypasHeHnue:

a) ¥2=2-x; B) x°=6;
6) x?=8; r) x*=-x+4.



B aT0# rnase Bbl NO3HAKOMUTECHL C MHOTOMIEHAMW — OfIHAM U3 BaX-
HelluX BMAOB BbipaXeHWi C nepemMeHHbLIMWA. Bbl HayduTeCh BLINONHATH
C/IOXEeHUe, BblMMTaHWe W YMHOXeHWe MHOro4YIeHOB, WCMONL30BaTh 3TH
npeobpasoBaHns s YNPOLWEeHWs BuipaxeHuil. Bol yanaete o Takux npué-
Max pasnoXeHus MHOTOUYIEHOB HA MHOXWTENW, KaK BLIHECEHWe MHOXUTe-
NIfl 3@ CKOOKM W cnoco® rpynnupoBKU. MaydeHHbie Npeobpa3oBaHus Bbl
CMOXeTe LLMPOKO NMPUMEHSITL NPU pelieHUn ypaBHeHUin, AokasaTtenscree
TOX/ECTB, B 3a/la4ax Ha IeNIMMOCTb. B 9TOR rnase 3HauuTeNnbHO paciumps-
eTCA KpYr TeKCTOBLIX 3alay, pellaeMbix ¢ NOMOUILI0 ypaBHeHWh. Hape-
@MCS, 4TO Bac 3auHTepecyloT 3ajlauv Ha CMecK U CrylaBbl, ¢ KOTOPLIMU Bbl
HeoAHOKpaTHO OyAeTe BCTpedYaTLes B Kypcax (PU3NKKU U XMMUMK.

CYMMA U PABHOCTb MHOIO4JIEHOB

Bripaskenue 4x%y — 5xy + 3x — 1 npeacrapnser coboit cyMMy ojiHO-
wienos 4x%y, -bxy, 3x u —1. Takue BLIPA’KeHHUsI HAZLIBAIOT MHOZOYAE-
HaMU.

MuoroujieHoM HazbiBaeTcs CYMMa 0OJIHO-
WieHoB.

OJIIIOUJIEIII,I, H3 KOTOPHIX COCTABJICH MHOro4dJien, HasnLiBaloT Y.aeHad-
Mu muozounena. Tak, unenamu Muorounena 4x% — bxy + 3x — 1 apna-
oTes ojHousensl 4x%y, ~5xy, 3x u ~1.

Eenu muorouyien cocTOMT H3 JIBYX WieloB, ero nassiBaloT JIBY-
YJIeHOM; eCJIH H3 TPEéx uleHoB — TPéX‘IJIOHOM. Ojpnounen cum-
TAKT MHOI'OWIEHOM, COCTOHAIIHM H3 OJIHOIO 4ieHa.
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B muorounene 5a%b + 2 + 4ab® - 3a®h — 7 unenw 5a’b u ~3a’b spns-
0TCH NMOJIOOHBIMM CJlArAeMBIMH, TAK KAK OHH MMEIOT OJIHY M TY e OyK-
BeHHYIO YacTh. [TOM0OGHEIMY cliaraeMBIMH ABASIOTCS W Wienw 2 1 -7, He
uMelonme 6yksennoi yacti. [logo6nuie cnaraeMuie B Muorowiene Hasni-
BAIOT NOJOOHLIMU YACHAMU MHOZOYACHA, & IPUBCJICHHE NOJIOGHLIX clia-
raeMulX B MHOrowjieHe — npuéedenueM nodobHLIX UAEHOE MHOZOUAEHA.

Ilpumep 1. llpuseném nojodHble WieHbl B MHOroOWIieHe
5a%h + 2 + 4ab® - 3a%b — 7.
Hmeem
5a%b + 2 + 4ab® — 3a’b — 7 = (ba’b — 3a%) + 4ab® + (2 - T) =
= 2a’b + 4ab® - 5.
Kasiuiit wien muorouwnena 2a’b + 4ab® — 5 spnsgercs: ojjHOYACHOM

CTANJIAPTHONO BUJIA, M HTOT MHOTOUJICH He COJICPIKHT MOJIOOHLIX YJICHOB.
Takue MHOrOYJICHE HASLIBAIOT MHOZOULACHAMU cmanﬁapmnozo suda.

JI1060i MHOrOWJIeH MOMHO NPHBECTH K CTAHJAAPTHOMY BHAY.
JInst 5TOro HY:KHO KAaMJILIH ero wien NpeJICTABHTL B CTANJIAPT-
HOM BHJI¢ H IIPHBECTH I'IOJ'[OGIII.II‘.! YIeHLI.

UnenaMu MHOTOYJICHA cTamjlapruoro suja 8xy + 6x2y* — 9 caysxar
OJIHOUWJIeHE!I BTOPO#, NATOH M HyNeBoi crenenei. HanGonpuyo U3 sTHX
cTeleHed HasblBalOT cmenenvio Muozowaena. Takum obpaszom, mHoro-
uinen 8xy + 6x%y% — O spisiercsi MHOTOWJICHOM ISTONH CTEIeHH.

CreneHbid MHOIOUJIEHA CTAHJAPTHOIO BHJIA HA3LIBAIOT HAHOOJb-
Y0 U3 cTelleHed BXOASIIMX B HEro oJlHOWJIeHOB.

Crenenbio MPOH3BOJILHOIO MHOTOWJIeHA HA3LIBAIOT CTENeHb TOMK-
JICCTBEHHO papHoro eMy Miuorowiena cTanjlapTuoro sMja.

IHpumep 2. Onpejesum crelnienb MHorowiena 3a* + 8ab — 2a* — a* + bb.
» Jlns oToro npuBeiéM ero K CTaHJapTHOMY BHIY:
3a* + 8ab — 2a* — a* + 5b = 8ab + 5b.

Crenens muorowiena 8ab + bb paBHa JIBYM, [03TOMY CTelleHb MHO-
rouwsiena 3at + 8ab — 2a' — at + b TakKe papHa JBYM.

YnpaxHeHnus

567. Hazopure kasc bl Wien MHOrowieHa:

a) —6x1+ % - by + 11; 6) 25ab + ab® - a? + 8a — Th.
568. IlpueeauTe nopobHLIE UJeHLE MHOTOUJIEHA:

a) 10x - 8xy — 3xy; B) 3x' - 5x + Tx? - 8x' + bx;

6) 2ab - Tab + Ta% r) 2a® +a?- 17 - 3a? + a® — a - 80.



569.

570.

571.

572.

573.

574.

575.

576.

877.

578.

579.

g

M3 jaHHBIX MHOrOWIEHOB BbIGEPUTE MHOIOWIEH, TOMIECTBEHHO
paBHEI Belpaskenuio 3a? + b,

1. 4a2 - 4b - a2+ 176 - b 3. 1242 -9b-9a2 + 6b + b

2. -0,7a% - Tb - 2,3a® + 8b 4. 1,8a% - 4,2b + 1,2a? + 5b + 0,2b

IlpejcTaBeTe B CTAHAAPTHOM BHJIe MHOTOUJICH:

a) —8p' + 12p% + 4p* — 8p? + 3p?;

6) 2aa? + a® - 3a® + a® - a;

B) 3xxt + 3xx® - 5x2x® - Hxlx;

r) 3a-4b6*>-0,8b - 4b® — 2ab - 3b + b - 3b% - 1.

3anuinuTe B CTAHJAPTHOM BHJIe MHOTOMWJICH:

a) 2ax® - ax® — a' - a?«c® + ax® + 2a';

6) bx - 2i% - 5x - 3xy — x%y + 6xy.

Hajiure snavenue muorouyena:

a) 5x% - 3x2 + 7 — 2x% — 3x% + 4x2 npu x =-10;

6) 4a% — ab® - 3a?h + ab® - ab + 6 npu a=-3, b= 2.
HajiiiuTe 3HaUenHe MHOroOUJIeHa:

a) 6a® - a'% + 4a® + a'® - 8a® + a upn a = -3;

6) 4x5y% — 3x6% + 2222 — 8% — %2 + y npu x=-2, y=-1.
Haiiaure snauenue Muorowiena 2x? + 1 upu x = 0; -2; 3; 4. Cy-

MEecTRYeT JIK TaKoe 3HavYelde X, IPH KOTOPOM 3HaYeHHe MHOTouJIe-
Ha paBHO HYJI0? OTpHIATeNLHO?

Jlokaskure, wro Muorowined x? 4 y? 4+ 1 upH NOOGLIX BHAUCHMSX
X Wy NPHHHUMAET MOJIOKHTENILHBIC 3HAYCHUSA.

BanMuiUTe B BUJle MHOrOWJIEHA UMCIIO, COCTOSIIIee M3:

a) a necATKoB U b eMHMIL;

6) a coTeH, b JIecCATKOB H ¢ eJIMHHIL.

PacnosioskuTe uieHsl MHOMOWIEHA 110 YORIBAIOIMM CTEIIeHsAM nepe-
MEeHHOMH:

a) 17a* - 845+ 3a — a* - 1; 0) 35 - ¢®+ 5e? — et
Pacnonoskute uieHsl MHOIOWIEHA 110 BOZPACTAIOLIAM CTEIleHsM Iie-
pPeMeHHOM:

a) x4 -5 - x4+ 12x; 6) 2y +y* — 1y + 1.

Kakopa cTenenh MHOrowieHa:

a) 4a*-2a"+a-1; r) dxy + xy? - 522 + y;
6) bp® —p—2; n) 8xty + 5x%y% — 11;
B) 1~ 3x; e) xy+yz+xz-17?

Henonnzys KanLKynsiTop, HARIKTE 3HAUCHHe MHOrOUJena:
a) x?+ 4,23 npu x = 1,97; 6) a'+ 2a npu a = 2,3.
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581. (3adaua-uccaedosanue.) Jlokasxkure, UTO BeAKas pPasHOCTL BHJA
abbb — a nenawtes na 37.
1) IlposepbTe BEPHOCTL BTOIO YTBEPIKACHUSH JUIS PasHOCTH:
a) 255656 - 2; 6) 7111 -7, B) 8999 - 8; r) 9666 - 9.
2) IlposeauTe AOKABATENLCTBO BLICKAZAHHOTO YTBEpM/eHU.

582. Pemure ypaBHeHue: i i 4
a) “'3!1 = 70; 6) Ex = =13 B) §ﬂ = _'_f'
583. Briumciure:
5%. 26% 6) 25.8 5) 45.38
58 » 4‘ » _69 .

584. llpu kakoMm suHadenuu aprymenta pynkuus y = 0,01x npuaumaer
anavuenue, pannoe:

a) 240; 6) ~1007?

LJIORE

Crnoscum Muorowiensl 5x? + Tx — 9 u -3x2 - 6x + 8.
JUist 5TOro cocTaBUM MX CYMMY, 34TeM PACKPOeM CKOOKH W IpH-
Be/IEM B MOJYUYEHHOM MHOTrowieHe nojoGHLIe WieHL:
(x4 Tx - 9) + (-3x2 - 6x + 8) =
=b5x2+Tx-9-3x2-6x+8=2x2+x-1.
Briutem u3 muorowiena x® + 5x? — x + 8 muorowien x° - Tx - 1.
JUIst 9TOr0 COCTABHM MX PasHOCTh, PACKPOeM CKOOKH M NPHBEIEM
B HOJYYeHHOM MHOTOUJIeHe NoJAo0HbIe WieHb:
(B +bxt-x+8)-(*-Tx-1)=
=x34+5x2-x+8-x3+Tx+1=5x2+6x+9.
Mul npejicTaBuaH cyMMy Muorowienon 5x2 + Tx — 9 u -3x2 - 6x + 8
B BHJIe MHOrOWIeHa
2x24+x-1,

a pasnocTh Muorowienon x® + 5x? — x + 8 u x* — 7x — 1 B BHJIe MHOTO-
uJjieHa
5x2 + 6x + 9.

Boo6ime cymMMy W pasHocTh MHOTOWJICHOB BCerjla MOKHO TIpeJicTa-
BUTEL B BHJIE MHOroOUJIeHa.

Hnoraa Tpebyeresi pelllnTh o0paTHYIO 3ajlady — IpeCTABUThL MHO-
rowjieH B BHJIe CYMMbI HJIM PazHOCTH MHOIouwieHoR. 1Ipu »Tom nojbayior-
¢Sl IIpaBMJIOM:



ecJIH nepej CKOOGKAMM CTABHTCS 3HAK «IUIIOC», TO WIEHLI, KOTO-
phie 3arjwouaiT B CKOOKH, 3allMCLIBAIOT C TEeMH YXe 3HAKaMMu;
ec)id nepel, ckOODKAMH CTABUTCH 3HAK «MHUHYCs, TO 3HAKH wie-
HOB, 3aRJIOYACMBIX B CKOOKH, MeHSIOT Ha NPOTHBONOJOMHLIE.

Hanpumep:
3x -2y +b=3x+(-2y+0b),
3x -2y +b=3x—-(2y - b).
YnpaxHeHus
585. a) CocrasnTe cymmy muorowienon 4x® — 5x — 7 u x% — 8x u nupeot-

587.

589.

590.

591.

592.

pasyiiTe eé B MHOroWwIeH CTAHJAPTHOIO BHMJA.

6) CocraBbTe pazHocTh MHOrowieHos 5y* — 9 u 7Ty? — y + 5 u upe-
ofpasyiTe eé B MHOPOYJIEH CTAHJAPTHOrO BHJIA.

Jlann aBa Muorouwnena: 2a® — 5a +5 u a® — 4a — 2. YnpocTure:
a) CYMMY HTHX MHOI'OWIEHOB;

6) pasHOCThL NMepBOTO H BTOPOI0 MHOI'OWICHOB;

B) PAaszsHOCTHL BTOPOrO H NepROro MHOMOYJIEHOB.

IIpeobpasyiiTe B MHOTOWJIEH CTAH/APTHOrO BHjA:

a) (1 + 3a) + (a® - 2a); r) 2-b+7) - (B> +b+8);

6) (2x2 + 3x) + (—x + 4); ) (8n% — 3n?) — (7 + 8n® — 2n?);

B) (y% - 5y) + (5y — 2y e) (a® + ba + 4) — (a® + 5a — 4).

. YupocTaTe Bhipaskenue:

a) 5,2a - (4,5a + 4,8a%);

6) 8x? + (4,5 — x?) - (5,4x% - 1);

B) -0,86% + 7,4b + (5,60 ~ 0,2b%);

r) (7,3y — y% + 4) + 0,52 — (8,Ty — 2,4y2).

IIpeobpaszyiiTe B MHOrOWIEH CTAHJIAPTHOrO BHjA:

a) 18x% - (10x - 5 + 18x3); B) (BPP4b—-1)-(B2-b+ 1)
6) —12¢2 + e + (¢ + 11e%); r) (15 - 7y%) — (y° - y? - 15).
HaijijiuTe cyMMy M pasHoOCTh MHOTI'OUWJIEHOB:

a)a+bua-b; B)-a-buna-b;

6) a-buna+b; rya-bub-a.

JlokaxkuTre, uTO:

a) CyMMa JIBYX [OCJeloBaTe)IbHLIX HeUéTHLIX YHces KpaTHa 4;
06) CyMMa 9eThIPEX NocJie/oBATeNIbHLIX HeUSTHRIX YHces KpaTHa 8.
JlokaxuTe, UTO BRIpaXkeHHe:

a) (x - y)+(y - 2) + (2 — x) Toswecrrenno papuo 0;

6) (a? — 5ab) — (7 — 3ab) + (2ab — a?) ToxmecTBeHHO paBHO —T.
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593.

594.

595.

596.

597,

598.

599

.

Haiiure MHOrowIeH, nocjie HoJCTAHOBKHM KoToporo smecto M cie-
JIyIolllee PABeHCTBO OKAMKETCH TOWIAECTBOM:

a) M + (5x2 - 2xy) = 622 + 9xy — y%
6) M — (4ab — 3b%) = a® — Tab + 8b%;
B) (4¢* - 7c? + 6) - M = 0.
Kakoii Mmuorousien B cymme ¢ muorouwienom 5x2 — 3x — 9 Tosgjiect-
BEHHO paBeH:
a) 0; 06) 18; B) 2x - 3; r) x2 - 5x+ 67
YnpoeTuTe BhIpaskenue:
a) (a? - 0,45a + 1,2) + (0,8a* - 1,2a) - (1,6a® - 2a);
6) (¥2 - 1,75y - 3,2) - (0,35 + 4) - (2y - 7,2);
B) 6xy — 2x% — (Bxy + 4x2 + 1) — (~xy — 2x2 - 1);
r) —(2ab® — ab + b) + 3ab? — 4b — (bab — ab?).
YupocTuTe BhlpakeHue:
a) 8a? + (—5a’b + 4b?) + (a%b — 5b° + 2);
6) (xy + x% + y?) — (2% + y? - 2xy) — xy.
Haiijiute sHauenne BhIpaXKeHHs
(5,7a%b - 3,1ab + 8b%) - (6,9ab — 2,3a% + 8b°),

ecim: a) a=2ub=>5; 6) a=-2ub=3.
BriuncanTte snauenue shipaskenus 5x2 — (3xy — 7x?) + (5xy — 12x2),
eclu:
a) x=-025my=4; 6) x=-56uny=0,1.
JlokaxuTe, UTO NpH JIOGOM 3HAYEHHH X PasHOCTh MHOTOUWICHOB
0,7x* + 0,2x%2 - 5 u -0,3x* + %x"‘ ~ 8 NpHHUMAET NONOXKHUTENILHOE
aHavdeHHe.
(/lna patomut & napax.) Yuammumes Onsia npejuiodkena sajiava:
sHaiijiuTe 3navuenue BhIpasKeHHs

(7a3 — 6a2b + 5ab?) + (5a® + Ta?b + 3ab?) — (10a® + ab + 8ab?)
npu a =—0,25».

Onunp M3 yueHHKOB CKasall, uTo B 3a/lave He XBaTaeT JaHHuIX. IIpas
Ju ou?

1) OGeyMTe APYT ¢ JIPYTOM, B KAKOM CJIYUae YUeHHK OKAXKeTes Mpas.
2) BrimonnuTe npeoGpaszoBanns.

3) CnenaiiTe BRIBOJ.

. Kakoii qpywien HY>HO CIHOXKHTE ¢ MHOTOWIeHOM x? + y? — 2xy + 1,

qTo0Ll B peayjibTaTe NOJYUHICS MHOIOWIeH:
a) He cojlepsKallHi NepeMeHHyo X;
6) He cojepalnMii nepeMenuyio y?



602.

g

2

610.

,uOKa}KHTe, UTO He 3aBHUCHT OT X 3HAYMEeHHe BhipajX<eHHHd

(g—xz - 0,4xy — 1,5y + 1) - [y2 - g.ry + O.Gx"*].

. HOK&}KH'I‘G, YTO 3HAYIeHHEe BbhlIpajKeHusd He 3ABHCHT OT 3HAYeHHdA lle-

peMeHHOM:
a) 1,7 - 1062 — (1 — 3b%) + (2,3 + Tb?);
6) 1 —b%—(3b—-2b% + (1 + 3b - b?).

Ilyets x = B5a?+ 6ab — b2, y=-4a? + 2ab + 3b%, z=9a? + 4ab.
IToapcTaBkTe 5TH MHOTOWJIEHEl BMECTO X, iy M 2 B JIaHHOE BhIpaXKeHHe
H YIIPOCTHTe ero: a) x+y+2; 0) x-y- 2.

Pemure ypaBHenue:

a) (23 + 3x) + (Bx — 41) = 15;

6) (19 + 2x) — (bx — 11) = 25;

B) (3,2y — 1,8) — (5,2y + 3,4) = -5,8;

r) 1-(0,5x - 15,8)=12,8 - 0,7x;

n) 3,8- 1,5y + (4,5y - 0,8)= 2,4y + 3;

e) 4,2y + 0,8=6,2y — (1,1y + 0,8) + 1,2.

Pemmute ypaBnenue:
a) By-3-(b-2y)=4,3; B) Bx+(4+3x)=10 - x;
6) 0,6y — 1 -2y +4)=y; r 1,3x-2-(3,3x+5)=2x+ 1.

IIpeacraBbTe BhIpakeHHe B BHJI@ CYMMbI KAKMX-HHUOY/IL JIBY'WICHOB:
a) 3x¥-2x% —x +4; 6) -5yt + 4y® + 3y® — 2y.

[IpencrasbTe BRIpaXKeHHe KaKHM-JIMOO cliocoGOM B BHJIe PasHOCTH
OJIHOWICHA W TpéXwiena:

a) x%+ 2x2 - 3x - 5; 6) 3a* + 2a® + 5a? - 4.

HapecTHo, 4TO NPH HEKOTOPLIX HATYPAJNLHLIX 3HAYCHHIX n 3Have-
HHe Bhipaxkenus n® + n kpatHo 30. Byjaer nu kpatno 30 npm Tex
e BHAYCHHAX N 3HAUCHHE BhIPAXKeHWs:

a) nd+ 31n; 0) n® - 29n?

(lasa pabomwt & napax.) Jlokaxkure, 4To cymma:

a) TPEX nocaeoBaTeNILHLIX HATYPAJNLILIX YKcesl KpaThHa 3;

6) ueTLIPEX MOoCHeAOBATENLHLIX HATYPANLHLIX UMCEe He KpaTHa 4.
1) Pacupejeante, KTO BLIIOJHHeT 3ajlaHde a), a KTO — 3ajla-
HHe 0), U BLIIOJIHUTE HX.

2) IlposeprTe ApYr y Jpyra npaBHJILHOCTE BRINIOJHEHHWS Npeobpa-
30BaNWH.

3) BricKakuTe aHAJOrMUHOE NPEANOJIONKEeHUe O cyMMe HATH Oo-
cJIejIOBATENILHLIX HATYPAJIBLHEIX UHCEJ W IIPOBEpLTe, BEPHO JIM OHO.
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611.

612.

613.

(Badava-uccaedosanue.) B « Apuipmernkes Marumiikoro, Hanmcau-
Hoi B nauase XVIII B., npegnaraercs Takoil cnocol yrajibiBanus
3aJIyMalHOro JIBY3HAUYHOro dMcsa: «Ecnu Kro sajyman JBysaHay-
HOe YHENo, TO CKAXMH eMy, 4YTOOLl OH YBEJMUHI YHCIOo JIeCSTROB
B 2 paza M K NPOM3BEJICHUI0 NPHOABWI 5 eJIHHMIL; 3ATCM MOJIYUeH-
HYI0 CYMMY YBeJIMUMJI B 5 pas ¥ K HOBOMY NpPOH3Be/IeHHI0 npuba-
B 10 eiMHHIL M YHCJIO SJIMHHUIL 33JIlYMAHHOIO YHCHa, a pesyibTaT
HPOHUBBEIEHHLIX JieHeTBHI coobuiua Obl Tefe. KeJiw Thi M3 yKazal-
HOrO pesyJibTaTa BRIUTeNIbL 35, TO y3HACNIb 3ajlyManHOe YHCIOs.
1) BuiGepuTe AiBY3HAUYHOE YHCIO H NTPOBEPLTE NPeUIOKeHHLIH cio-
co0 yrajuiBaHHA 3a[yMaHHOr0 YHCJIA.

2) llpepnoxcuTe cocejty 10 napre 3aJlyMaTh JIBy3HAUHOE YHCIIO, BbI-
HOJHUThL YKAZaHHBLIE B YCJOBHHM 3aJlauM JIeHCTBMSA M COOBLIMTEL pe-
BYJBLTAT.

3) Haiijiure uneno, 3ajiyManioe cocejloM.

4) JlokaxxuTe crpaBe/UIMBOCTE cliocoba oTrajikiBANMS 3a/Jly MAHHOTO
JIBYBHAUHOTO YHCJA, NpejyiodkeHHoro B yuebHuKke Marauigkoro.

l'lpe;wram.'m BhIpaKenHe B BHJIe oJlHOYICHA:

a) (2x”)3-%x3; 1) (-0,5c'd)? - (—dc2d?);
6) -0,2a°% - (-5a°0*%; 1) (-pq)® - (6p%q)%;
B) (-3y*)*- %y"’; e) (3mn)* - (~3mn?)E.

C nomoniLio KaJLKyJIsTopa HaijiuTe s3navenne puipaikenus x2 — y,
ecnn x = 1,4, y = 0,157.

Jlaite onpepenedMe MHorouneHa.
Ha npumepe MHorouneHa 5a’x + ax? - dax - %x 0OBLACHUTE, KaK Npu-

BECTU MHOTOYIeH K CTaHapTHOMY BUAY.

Y10 HasbLIBAeTCH CTeneHsLIo MHorovneHa? Npueeaure NpUMep MHoro-
yfieHa TpeTLei CTeneHu.

CocTaBbTe CYMMY M PasHOCTb MHOroufieHoB x2 -3y +6 U —x2+
+ 3y + 1 1 npeoOpasyiTe Kax/ioe BbipaXeHue B MHOToufleH CraM-
JapTHOro Buaa.

B MHorouneHe 5x? — x + 4 3aKNiounTe B CKOOKW JIBa NOCNEAHUX une-
Ha, NOCTABUB nepefl cKoOKamu:

a) 3HaK «MJoC»; 0) 3HAK «MWUHYC»,



NMPOU3BEAEHUE OAHO4YJIEHA
N MHOIOYJIEHA

YmuoxkuM ojnousen 9n? na muorounen 7n? — 3n + 4.

Jlnsi oTOrO COCTABMM MX NPOM3BejJleHHe U 1peodpasyeM ero, HCIoJb-
3ysl paclnpejiesinTelbHoe CBOHCTBO YMHOMKeHHs. Y MHOMKAsI OJHOWIeH Ha
KaMm/ILIH YJiel MHOTOUJIeHa M CKIAJbIBAs Pe3yJIbTATHI, NOJYUHM

9n?*(Tn® - 3n + 4) =
=9n% - Tn? — 9n® - 3n + 9n® - 4 = 63n® - 27n* + 36n°.

ITpoussepenue oanousiena 9n® u muorouwnena 7n? — 3n + 4 Ml npej-
CTaBHJIM B BHJIe MHorousiena 63n° — 27nt + 36n%.

BoobGme npouspejieHHe OJIHOWIEHA W MHOIOUJIeHA BCErjla MOKHO
HPeCTaABMTEL B BHJIe MHOrowieHa. IIpu yMHOMEHUH OjHOWIeHA HA MHO-
rowien noJb3ylres NpaBHIIOM:

qTo0LI YMHOMHTL OJHOWICH HA MHOIOWIeH, HYXHO YMHOMHTL
ITOT OJiHOYJIeHn Ha nam}u;ﬁ HJieH MHOTroOYJieHa H INony4yeHnHule
NMPOHIBEJICHHS CHOXKHTE.

Hpumep 1. YMHOMHUM ojtHowleH —3a® na muorounen 4a® —a + 1.
BocrosibzyeMesi NpaBHJIOM YMHOMEHWSI OfinouJiena Ha MHOrousen:
~-3a?(4a® - a + 1)=-3a%- 4a° - 3a* - (-a) - 3a®- 1 =
= ~12a® + 3a® - 3a°.
BaMeTHM, UTO BalKHCh MOMHO BECTH KOpoue, He BRINHCLIBAA IpOMe-
YTOUHBIE Pe3YJILTATHI:
-3a%(4a® - a + 1) = —12a® + 3a® - 3a2.

Mpumep 2. Yupoctum Bripaskenue 3x? — 2x(x + 8).
3x2 - 2x(x + 8) = 3x% — 2x% - 16x = x% - 16x.

YMHOMKEeHHe O/IHOWIeHA HA MHOPOWIEH YacTo NPHMeHSeTCs 1pU pe-
IeHWH ypaBHeHHi.

Mpumep 3. Pemum ypasnenue 8 — bx(x — 7) = 1 — 5x2.

Hmeem
8-5x(x-7=1-5x%
8 - 5x2+ 3bx=1- 5x%
—5x2+3bx + 5x2=1-8;
3bx =-T;
x=-0,2.
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NDpumep 4. Pemum ypasuenue

9 6

26-1_x+5_ o

~ YMHOKHM ofe uacTH ypaBHeHMsl Ha HauMeHbllee oflllee KpaTHoe

Ynp
614.

615.

sHaMedaTesiei JpoGei, T. e. Ha uncao 18:
2x-1 =x+b
= -18=2-18;
[ =1_z ] 2.1

2x—1—18—x+5-18=36;

2(2x - 1) - 3(x + 5) = 36;
4x - 2 - 3x - 15 = 36;

x = 53.
aXHeHnsa
BrinosnuTe yMHuoxkenue:
a) 2x(x? - Tx - 3) 1) (y* - 2,4y + 6) - 1,53
06) —-4b2(bb2 — 3b — 2); n) —0,5x2(-2x% - 3x + 4);

B) (3a® - a® + a)(-5a’); ¢) (-3y2 + 0,6y)(~1,54°).

IIpeoGpasyiiTe npousBejienHe B MHOTOUJICH:
a) 3ab(a® - 2ab + b?); r) (-2ax? + 3ax - a?)(-a’x?);
6) —x%y(x%? - x* - yP); N (6,3x3% — 3y - 0,7x) - 10x2y%

n) 2,502b(462 ~ 2ab + 0,2b2); O} __1,4p2q5(5p30 . lvquz - 2(13).

616. IlpescrapeTe B BHJIe MHOTOWIeHA:
E 2 _ 2 By l E 2 _ é i 20
a) 7x(1.4x 3,5y); B) zab(sa 4al:t+5b ].
6) —Le2(1,2d? - 6e); r) —2a2y5[5ay? - La2y - 343).
3 ? = b 2 6
617. Brinosnure yMHOMKEHHE:
a) -3x2(—x® + x - b); r) 3aix(a® - 2ax + x3 - 1);
6) (1 + 2a — a?) - 5a; n) (x%y — xy + xy? + y*) - 3xy%
B) %xzy(wx ~0,9y+6); e —%a‘(2,lb3 —0,7a + 35).
618. YnpocTuTe BhIpaXkenHe W HAHJWTE ero snavdenue:
a) 3(2x - 1)+ 5(3 - x) upn x = -1,5;
06) 25a -~ 4(3a ~ 1)+ 7(5 ~ 2a) npu a = 11;
B) 4y — 2(10y — 1) + (8y — 2) npn y = -0,1;
r) 12(2-3p)+35p—-9(p+ 1) npu p= 2.
619. IlpejcraBLTe B BHJle MHOTIOWIeHA:
a) 14b+1 - 6(2 - 11b); B) 14(Tx - 1) - 7(14x + 1);

6) 25(2 — 3c) + 16(bec - 1); r) 36(2 - y) - 6(5 - 2y).



620.

621.

622,

623.

624.

625.

626.

627.

628

629,

630.

Y IPpOCTHTE BhlpazKeHHe:

a) 14g + 2y(6 - y); ) Tb(4e — b) + 4e(c — Th);

6) 3y* - 2y(5 + 2y); e) —2y(x* - 2y) - (xy + 4y%);
B) dx(x-1)- 2(2x% - 1); x) 3m?(m + 5n) - 2n(8m? - n);
r) ba(a® - 3a) - 3a(a® - ba); 3) 6m2n® - n2(6m2n + n - 1).
IlpeacrasbTe B BHjIe MHOrOUJIeHA:

a) bx(x-3)-x(2 - x); B) ax(2x - 3a) - x(ax + 5a3);

6) —a?(3a - 5)+ 4a(a® - a); r) —4m?(n? - m?) + 3n®(m?® - n?).

Haljpure sHauenue BhIpaXKeHHs:

a) —2x(x? - x +3)+ x(2x%+ x — 5) npu x = 3; -3;
0) x(x-y)-y(-x)npu x=4uny=2.
BriunciuTe 3HAUGHHE BhIPASKeHHS:

a) bx(2x - 6) - 2,5x(4x - 2) upn x = -8; 10;

6) Sa(a — 4b) — 4b(b — 5a) npn a =-0,6 u b =-0,5.

YupocTure Bhipaskenue:
a) (3a%)? - a®(1 - 5a);

3
6) (—%b] = b(l ~2b- %bﬂ);

B) x(16x — 2x3) — (2x%)%;

r) (0,2¢3)2 — 0,01¢(4¢2 - 100).

C nomonielo pucynka 67 pasmiacHM-
Te TCOMETPHUCCKHMH CMLICT (QOPMYJILI
ab+c)=ab+ac a9 NONOKHTENL- Puc. 67
HBLIX 3HAYCHHH a, b u c.

Jlokaskure, uto Buipaskenne x(2x + 1) - x%(x +2) + (x* — x + 3)
npyu Jao00M 3HAYEHHH X NPHHHUMAET OJIHO M TO JKe 3HAUeHHe.

Jloraxure, UTO 3HAUCHHE BLIPASKEHMS
yBy® —y+5)— (2% + 3y - 16) ~y(y* — y + 2)
He 3aBUCHT OT Y.
JlokamuTe, UTO Bhlpa*keHHe TOMJeCTBEHHO PABHO HYJIIO:
a) ab—-c)+b(c—a)+c(a-0b);
0) a(b+ec-be)-b(e+a-ac)+c(b-a)
Jlokaskure, uto Beipaskenue 2x(x — 6) - 3(x? - 4x + 1) npu Jo-
ObIX 3HAYCHHAX X NPHHHMAET OTPHIATENbLHLIC 3HAYCHHS.
Pemure ypasHenue:
a) bx+3(x—-1)=6x+11; n) 6+(2-4x)+5=3(1-3x);
06) 3x—-5H(2-x)=54; e) 0,62y~ 1)-(0,56-0,2y)+1=0;
B) 8(y-7-32y+9)=15; x) 0,15(x~4)=9,9-0,3(x~1);
r) 0,6-05(y—1)=y+0,5; 1) 3(3x—-1)+2=5(1-2x)—1.

=
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631. Haiiqure Kopenn ypaBHeHMs:
- a) 3x(2x — 1) - 6x(7 + x) = 90;
6) 1,5x(3 + 2x)=3x(x + 1) - 30;
B) Hx(12x - 7) - 4x(15x — 11) = 30 + 29x;
r) 24x — 6x(13x — 9)=-13 — 13x(6x — 1).

632. PemuTe ypannenue:
a) 3(-2x+1)-2(x+13)=Tx-4(1 — x);
6) —4(5 - 2a) + 3(a — 4) = 6(2 — a) - ba;
B) 3y(dy - 1) - 2y(6y ~ 5) = 9y - 8(3 + y);
r) 15x + 6x(2 - 3x) = 9x(5 - 2x) - 36.

633. llpn kakoMm 3HaueHUM lepeMeHHOMH:
a) spavenue Buipaskenus 2(3 - be) na 1 Mensine 3navdenus BuIpa-
scenus 4(1 - ¢);
0) snauenue Bripaxkenusi —3(2x+ 1) na 20 Gonnime snauenus
BeIpaxkeHusi 8x + 5;
B) 3HaveHHe BhIpaskeHMs Hx + 7 B 3 pasa MeHbIIe 3HAYUCHHA Bhipa-
skenus 61 — 10x;
I') sHavdenHe Beipakenusi 8 — y B 2 pasa GoJibile 3HAYCHUSI BLIpa-
swenus 7+ y?

634. Pemure ypasnenue:

P x . X P 4a _ ba
a)i+§--l4. r) 2z+3--g-. ) 9+l-}2.
2c  Ae bm m 1
0 S, S ] —_———=T —_——— = =y
)37 8 N T3 N1z 83
ey 52 x4 3o .n_2
5)4_;; 1; e}9+3+4 s H}I+2—7.
635. HailiiuTe kopennL ypaBHeHWs:
—_ fx=b_ 2x-1 . L dy=11,18-Ty _ .
a) = +2; r) T 4 0 = 2;
b-x 3x-1_, 5-6y y _ o
6) 7t g =4; n) 3 +8—0.
5x—7_x—5= 3 g_3—2y:
» 13 8 b @ g——F O
636. PemmTe ypaBnenue:
o 3x+5 x+1 _ . 6y—l_g_2_y.
=% 3 =4 N% 5= 38
2p-1 p+1_ 12-x 2-x =z
0 6 3 P r) 4 3 6
637. Halijjure KopeHh ypaBHeHHs:
—— xr-3 2-x 2m+ 1 . m 6-m
a) 1- g W +4; B) y +6_E T
a+13 2a _ 3-a a, axtl x-1 _x+3
s T S T N =5 . 23




638.

639.

8

8

647

Pemure ypasnenue:

6y+T7 8-5y 20-1 ¢ _c+3,
a)—‘1 e = b3 r}—g g S ——

S5a-1_ 2a-3 3p-1_2p+6 . o

Nx-4 x-9_ . _1-2x  3x+20 =x
B) 7 2 =95 e)5 4___6 +3.

IMepumerp Tpeyronunrka 44 cm. OjlHAa U3 ero cTOpoH Ha 4 ¢M MeHb-
e ipyroi v B 2 pasza Goskine TpeThel croponkl. Haljmre eToponn
TPpeyroJbHHKAa.

bupma apenjiyet Tpu noMemenus obmei miomajanio 166 M2, Tlno-
majb OJlHOro M3 HHX B noJatTopa pasa Goabine Iiomajiud Apyroro
M Ha 6 M? MeHbIlIe IIoMAAK TpeTbero. Haiigure mwiomais Kaxioro
HOMeleHn s,

. Cmapunnas zadaya. Tpoe BLIMIpaJM HEKOTOPYIO cyMMY JleHer. Ha

JOJIKD [epBOoro NpHILIACH :" DTOM CYMMLI, Ha J0JIIO BTOpOTO — ?,

a na jgouio Tpetrhero — 17 duopnnos. Kak BeJMK Bech BLIMIPRII?

B nepsom capae 6LUJIO clioKeHo cena B 3 pasa GoJiblle, YeM BO BTO-
pom. [locinie Toro kak M3 neproro capasi B3siM 2 T, a BO BTOPOH

JloGaBuIM 2 T cena, Bo BTOPOM capae OKasaJloch % TOro, 4TO OCTA-

JIOCH B [IepBOM capae. CKOJILKO TOHH cena OBUJIO B KaXJIOM capae?

Cramupas exepnesno no 60 ra smecro 50 ra, Gpuraja cymena
CKOCHTE JIYI' Ha OJIHH Jienk GLicTpee, yeM ianuposanochk. Kakosa
naomans ayra?

¥YBennuus cpejinoio ckopocTh ¢ 250 ao 300 M/MHUH, CIOPTCMEHKA
cTasa npoberath JHcTaHIMio Ha 1 MuH OplcTpee. KakoBa jnuHa
JIMCTAHIHHA?

O Typbasel A0 HpHBAJLA TYPHCTHI LUK €O cKopocThio 4,5 KM/u,
a BO3BpalaJMch Ha TYplasy co CKOpocThio 4 KM/4, 3aTpaTHB Ha
obpaTnuii nyTe Ha 15 mun Goasme. Ha kakoM paccTosinum ot Typ-
Gasnl 0L cilenan npuBan?

Mz nynkTa A Buexan penocuneinet. OHOBPeMeHo BeJie/] 3a HHM
M3 NYHKTa B, oTcTosiiero ot nynkTa A Ha pacctosinuu 60 KM, BEI-
exaJ MOTOIMKIHCT. Besocuneauer exan co ckopocTbio 12 km/u,
a MOTOIMKIMCT — co cKopoeThio 30 kM/u. Ha kakom paccTosiHMM
OT NYHKTA A MOTOIMKJIHCT JIOTOHUT BeJlocHnejucta?

M3 nynkra A Beiliia rpysopasi MalmiuHa co cKopocThio 60 km/u.
Yepes 2 g pesieyt 3a el M3 NyHKTa A BLIIJIA JICrKOBasi MaIKANa co
cropocThio 90 kM/u. Ha KakoM paccTOSSHHHM OT NYHKTa A JlerkoBas
MAlIHHA JIOTOHUT I'PY30BYI0?
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648. B 190 r Bopuoro pacrsopa conu godasunu 10 r conu. B peayawrare
KOHIEHTpalus pacTBopa nossicuiack Ha 4,56%. Ckonbko conu
OBLIJIO B pacTBOpe NepBoHaYaJILHO?

649. B cnnas onosa u mejn maccoit 16 kr jlodasunm 2 kr onosa. Ilocne
ITOTO cojlepXanie oJiopa B ClJlape MOBRICHJIOCE Ha 5% . Cronnko
oJioBa OLLJIO B cILJIaBe IIepBOHa‘IaJ‘IbHO?

650. Hajiure KOOpJAHMHATH TOUKH llepeceueHHsl IrpaMKoB JIMHEHHBIX

(PYHKITHIA:

a) y=bx+29u y=-3x-11; 6) y=12xnu y=1,8x+9,3.
651. B kakuX KOOPJAMHATHLIX YeTBepTAX pacnoioden rpapuK (pyHKIHNA:

a) y=-28x; B) y=0,05x;

6) y=-28x + 4; r) y=0,05x - 2,57

652. Pemure rpaduueckn ypashnenue x2=6 — x.
653. YnpocTuTe BLIpajkenue:

2
a) (%a-”yz) - (~ay)®; 6) —0,1a'%? - (-30a2b)2.

.

Ilpn pemenuu ypasuenuii, B BLIYUCICHUSIX W psijie JIDYTHX 3ajiau
OnIBAeT M10JIC3HO 3AMeHHTL MHOIOWIeH npoHaBejleHHeM HeCKOJBKHX MHO-
rouwnenoB (cpejin KOTOpuIX MOryT ObiTh H ojiHouwiensl). Ilpeactapienue
MHOIOWIEHA B BHJIE IIPOU3BEJICHUS JIBYX MIJIM HECKOJLKMX MHOIOUWICHOR
HABLIBAIOT PAILONCCHUCM MHOZOMACHA NA MIONCUMENU.

Pacemorpum muorousien 6a?b + 1562, Kasminiit ero ujien Moo 3a-
MEHHTEL NTPOH3BEJICHHECM JIBYX M"O)KH'I‘CJIGﬁ, OJIHH H3 KOTOPLIX paBen 3b:

Ga?b + 15b% = 3b - 242 + 3b - 5b.

IMosyuennoe BeIpaskeHHe Ha OCHOBe PACHpPeJeJHTeNLHONO CBOKCTRA
YMHOKEHHS MOMKHO NPEJICTABHTE B BHJIC [TPOUZBEJICHHS JIBYX MHOMKHTe-
Jieii. OJiun U3 HUX — OBIMIE MHONKHTENL 3b, a ApyToii — cymma 2a® u 5b:

3b - 2a% + 3b - 5b = 3b(2a? + 5b).

Hrak,

6a?b + 15b° = 3b(2a? + 5b).

MEl pazsnoskHIA MHOTOWIEH HAa MHOMHTEH, NIPEJICTABHE ero B BUJle
npousBejienHs ojinouwsaena 3b m muorounena 2a? + 5b. ITpuMenénnnii
crnocof pazyiodeHHsi MHOTOWIeHA HA MHOKHTEJIM HABLIBAIOT 8bIHECEHUEM
o0ujezo MHONCUMENA 3a CKOOKU.



Paccmo'rpum lIpHMephl pasJiodKeHHds MHOroOwilieHa Ha MHOMKHTeNIH
€ [OMOILI0 BRIHECEHUSA OBIero MHOMHTENS 3a CKOOKH.

Mpumep 1. PasiomkuM Ha MHOMKHTEIH MHOTOWJICH
—15x%° — 30x%y% + 45x1y.

YoeHsl 2TOro MHOrowieHa HMeT pasjituHbie oblHe MHOMHTeNH:
x, y, 3xy, ~5x% 1 gAp. OOLIYHO B MHOTOWIEHE ¢ [EJILIMA KOM(PHILH-
eHTAMH MHOMHTEJN b, BHIHOCHMBIH 32 CKOOKH, BRIOHPAIOT TAaK, YTOOLI
YieHLl MHOTOUJICHA, OCTABINErocs B cKOOKAaX, He cojieps:kalin obiiero
GYKBEHHOI'O MHOXHTEJSI, & MOJAYIHM UX KOX(PPHIMEHTOB He MMeNH
OOIIMX HATYPAJILHBIX jlefidTeNnei, Kpome 1

B muorownene —15x%y° — 30x%2 + 45x'y moayau KoapUIHEHTOB —
yuecna 15, 30 u 45. Ux pauboneimui obmit jenurens pasen 15.
[Tosromy B kadecTBe KoMPMHIHeNTa OGIIEro MHOMHTENA MOMKHO
B3ATEL Uneso 15 win —15. Bee uiennl Muorousiena cojiepskart nepe-
MeHHBle ¥ ¥ y. [lepemennas x BXOAMT B HHX BO BTOpPO#, TpeThei
M UeTBEPTOI CTeleHax, NOBTOMY 3a CKOGKHM MOXKHO BhiHecTH x2. Ile-
PeMEHHAS i COJCPIKUTCH B WieHAX MHOrOWIeHa B TPeTLel, BTOpoi
W NepBOH cTenensx, MosToMy 3a cKOOKH MOMHO BhiHecTH y. Urak,
3a CKOOKH IeJiecoo0pasno BRIHeeTH opHowien 15x2%y wim —15x%y.
Buinecem, nanpumep, 3a ckobku —15x%y. IMonyuum

~16x%° — 30x%y* + Abxty = ~15x%y (y* + 2xy — 3x?).

IIpumep 2. PaziokuM Ha MHOMKUTENH BbIpasKeHHe
3a%(b - 2¢) + T(b - 2¢).
B pToil cyMMe Kax/loe caaraemMoe co/IepKUT MHOKHTeNs b — 2¢. Bri-
HeceM HTOT MHOMHTeNL 3a CKODKU:
3a?(b - 2¢) + T(b — 2¢) = (b — 2¢)(3a + 7).

IMIpumep 3. [IpejicraBum B BHJIC NPOU3BE/ICHHS CYMMY

a(x—y)+by - x).

MHOMHTeNH X — y W y — X OMIMYATEs APYr OT JIpyra JIMIL 3HA-

KOM. BhiHeceM B BLIPAKCHHMM ¥y — X 3a ckoOKH —1, nonyuum

a(x-y)+by-x)=a(x-y)+b(-1)(x - y) =
=da(x-y) - b(x-y)=(x - y)(a-b).

BanuchL MOMKHO BECTH Kopoue:

a(x—-y)+bly-x)=
=a(x-y)-b(x-y)=(x-y)(a-b).
daMeTuMm, uTo npeobpasosanue b(y — x) = -b(x — y) MoamNo OOLsIC-

HHTE HHAYe: eCJIH HEMeHHTE 3HAK ¥ BTOPOI'O MHOMHTRNA H Nepej InpoHa-
BeJleHHeM, TO 3HAUEHHEe BLIPpAMKeHHS He H3MEeHHWTCH.
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Hpumep 4. Pemum ypapnenue 2x? + 3x = 0.
- B Buipaxkenuu 2x2 + 3x Brinecem 3a ckoOGkM MHOKHTenb x. Ilo-
JIYIHM
x(2x+3)=0.
ITpouzsenenue x(2x + 3) papHo HYJIO TOT/IAa M TOJLKO TOT/Ia, Korjia
panell HyJio XoTst 6Ll OJIHH M3 MHOMCHTeNel, T. e. Korjla
x=0wuan 2x+3=0.
Pemas ypasnenue 2x + 3 = 0, naxoaum 2x = -3, x = —1,5.
Crnejlopatensio, npoussejienye x(2x + 3) obpaimaerest B HyJbL NpH
x=0mn npn x =-1,5, T. e. ypasnenue 2x? + 3x = 0 umeer jBa Kop-
us: 0 n -1,5.
Banuch MOXKHO BECTH Kopoue:
2x2 +3x=0,
x(2x+3)=0
x=0wnmu2x+3=0,
x=0 wm x=-1,5.
OrpeT: 0 1 -1,5.
Hpumep 3. Jlokaxkem, uro cymma 3% + 37 + 3% penwrea na 31.
- Bruinecem B nripasienun 3° + 37 + 3% sa crobrm 38:
3% +3"4+35=35(832+3+1)=23%(27+ 3+ 1)= 3% 31.
Mui npesicrasuin cymmy 3° + 37 + 3° B BHjIe npousBeienns JIBYX Ie-

JILIX YHCeeJ, OJIH0 3 KOTOPLX pasno 31. 3nauMT, jlannas cymMma jie-
nuTea Ha 31.

YnpaxHeuus
654. PazjiookuTe HAa MHOMKHMTENIH M cjleslaiiTe IPOBEPKY:
a) mx + my; 6) kx — px; B) —ab + ac; r) -ma - na.
655. BuinecuTe 3a cKOOKH OOIIMH MHOKHTENL:
a) bx + by; r) —6m — 9n; xK) ab + a;
6) 4a — 4b; n) ax + ay; 3) cy —c¢;
B) 3¢ + 15d; e) bc — bd; H) —ma — a.
656. llpescrasbTe B BUJIe IIPOM3BEJICHHN:
a) Ta + Ty; B) 12x + 48y; n) 12a +12;
0) —8b + 8c; r) -9m — 27n; e) —10 - 10c.
657. Pasoxute HA MHOMKHTENINH:
a) Tax + Tbx; n) 5y? - 15y; H) —6ab + 9b?;
6) 3by — 6b; e) 3x + 6x% k) x%y — xy%
B) —bmn + bn; k) a? — ab; n) ab — a’b;
r) 3a + 9ab; 3) 8mn — 4m?%; M) —p?q® - pq.



658.

Brinecure 3a ckoOKM OOIIMA MHOMHUTENL:

" a) a?+ a; r) a® - a’ k) 4e2 — 12¢4;
6) x° - x% n) 3m? + 9m?; 3) bxb - 15x%;
B) ¢5+¢%; e) 9p° - 8p; n) —12y* - 16y.
[lpejcrasLTe B BHJIC NIPOUSBEJICHHSA:

659.

660.

661.

662.

a) 1dx +21y; r) 9xa+9xb; k) m'—m? K) 16y°% + 12y%;
6) 15a+10b; 1) 6ab - 3a; 3) A+el; n) 18ab® - 9bl;
B) 8ab - 6ac; e) dx—12x%  wu) Tx—14x% ™) 4x%y% - 6x%°.
HaipuTe s3HaueHHe BhIpaXKeHHH:

a) 3,28x — x? npu x = 2,28;

6) a’y +a®* npu a=-1,5 u y =-8,5;

B) ay!f‘—gﬁ npu a=8,8 uy=-1,2;

r) —mb — m? npu m = 3,48 n b = 96,52.

Pemure ypasnenue:

a) x2+8x=0; r) 3x2-1,2x=0; k) x — 10x2 = 0;
6) bx? - x=0; n) 6x% - 0,5x = 0; 3) 6x - 0,2x2=0;
B) 6y? — 30y = 0; e) %y2+y=0; H)y“+,—iy:0.
Haliure KOpHH ypaBHeHWS:

a) 5x?2+3x=0; B) 6x? — 3,6x=0; n) 5x2 - 0,8x=0;
6) x2 - 11x=0; r) 0,3x%2-3x=0; e) Tx? - 0,28x = 0.
(/las pabomwut € napax.) Jlokaxkure, uTO 3HAUCHHE BLIPAXKCHHI:
a) 16° + 16 kparuo 17; B) 36% — 6 kparno 30;

6) 38Y — 38% kparno 37; r) 58 - 258 gparno 120.

1) Pacnpepenure, KTO BHIIOJHSET 3ajlaHuda a), B), a KTO — 3aja-
HU#A 0), I'), H BLINOJIHHTE HX.

2) IlposeprTe APYT Y APYra NPaBHILHOCTL BLINOJHOHHS 3alalWii.
3) Ilpemnoxure APYr JIPYry COCTABHTEL 3ajlallie, aHAJOMHYHOe 3a-
Januio 6).

. PaznoxuTe na MHOMKHTENH:

a) x5+ xt-x3; B) a'+a®-a%

6) P=-y*-rs 1) BO-p-N,

(/lan pabomet & napax.) Jlokaxkure, uro:

a) 7 -~ 774 7% nenurcsa na 43;

6) 213 - 210 _ 29 jenuTea ua 13;

B) 274 — 95 + 3% nenurca na 25;

r) 164 - 213 — 45 jenurea na 110,

1) PacupejenunTte, KTO BLIIIOJHHET 3ajlaHUd a), B), a KTO — 3ajia-
HUsA 0), I'), U BLINOJHHUTE HX.

2) IlposepbTe APYr ¥y ApYra NpaBHJILHOCTL BRINOJNHEHHSA 3ajlanui
H HMCHpaBLTe OMMUOKH, €CIIH OHH JIONYIIeHbI.

3) O6cynure, KAKHEe CBOWCTBA JICJIMMOCTH HCIOJL30OBAHEI IPH BEI-
MOJIHEHHH 3ajlaHus.
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669.

670.

671.

672.

673.

674.

675.

Pasnoxure Ha MHOMKHTENM MHOTOWIEH:

a) x3-3x2+x; B) 4a°-2a° + a; n) 15a® - 942+ 6a;

6) m?-2m* - m4; r) 6x%—4x% 4 10x% e) -3m?—6m® + 12m®.
Ilpencrasbre B BHJIC IPOH3BEJCHHS:

a) ¢ —ct + 2¢% B) 4xt + 8x% — 2x2;

6) 5mt — m® + 2m?; r) 5a - 5a® - 10a'.

BrinecuTe 3a cKOOKH 00IIMI MHOMKHTENL:

a) 3a® - 15a®b + bab?; r) 12a%b — 18ab® - 30ab®;

6) 20x* — 25x%y? — 10x3; n) 4dax? + 8a?x? — 12a’x;

B) —6am? + 9m?® — 12m*; e) —3x'y? - 6x2y°% + 9x2y.
PasioskuTe Ha MHOMKHTENM MHOTOUJIEH:

a) 4ct - 6x2¢2 + 8¢; B) 3ax - 6ax? - 9ax;

6) 10a?x - 15a® - 20a'x; r) 8a't® - 12a%* + 16a°b>.
ViamuTe o0IMi MHOMHTEI b JUISI BCeX CIAraeMbIX CYMMBI M BhIHe-
CHTe ero 3a CKOOKH:

a) 2a(x +y)+b(x+y); r9p-1+(p-1)%

6) y(a—b)—(a-b) N (@a+ 3y —a(a+3);

B) (¢ +3) - x(c+ 3); e) —3b(b - 2)+ T(b - 2)%
l'lpa}l,c'ram.m BLIPpAYKCHHEC B BHJIe NTPOH3BCJICHHSA JIBYX MHOTOWICHORB:
a) a(b—-c)+d(c-b) r) (x—y)P—aly - x)

6) x(y—5)-y(5-yk n) 3(a-2)y-(2-a)

B) 3a(2x - T) + 5b(7 - 2x); e) 2(3-b)+ 5( - 3)%

PasnoxuTe Ha MHOMHTENH:

a) 8m(a - 3) + n(a - 3) r) T(e+2)+(c+2)%

6) (p? - 5) — q(p* - 5); n) (a - by - 3(b - a);

B) x(y -9 +yO-y) e) —(x + 2y) - 4(x + 2y)>.
Benocuneauer npoexan nytes AB co ckopocethio 12 km/4. Boaspa-

masic u3 B B A, on passun ckopoctTh 18 KM/u M 3aTpaTHn Ha

o0OpaTHBIH NYTHL HA 15 MMH MeHLIle, ueM Ha nyTh U3 A B B. CKoJk-

KO KHJIOMeTpoB Mexxay A u B?

PemuTe ypasnenue:
y3x-8 8x-12_o 21-4x _8x+15 _

2 7 d 9 3 :

HMazpecTHo, UTO 3HAYCHHE BLIPAXKEHUA d — b IPH HEKOTOPLIX 3HaUe-

HHAX a ¥ b papro 0,5. YeMy paBHO NpH Tex ke a U b 3HaYeHHe BhI-

pajxenus:

a)b—a; 0)

6)

1

53 B (@-0ys 1) (-ays n)(@-0b)% e (b-ay?




676. BanumuTe B BHJIe BHIPAsKeHHsI:
a) NpoM3BeJIcHHe PAsHoOCTH @ B b U UX CYMMEL;
06) cyMMy KBajpaToB a 1 b;
B) KBaJIpaT CYMMEl @ H b;
I') pasHocTh KBajpaToB b M c;
1) KryO pasHocTd b M c;
e) cymmy kyGos b u c.

C(bODMYﬂ“pYHTG Npaeuio YMHOXEHUN OfHO4YNIeHa Ha MHOTOYNEH.
MpeoOpazyiTe B MHOro4yneH npowsgefeHwe ab w a + 4b;, xy
U x®+ xy+yt

Kakoe npeobpa3oBaHWe Ha3bLIBAOT pPasfoXeHWeM MHorouvjieHa Ha
MHOXUTENN?

Ha npumepe MHorouneHa 2xy — 6x? 0OLACHUTE, KaK BLINOJIHAGTCH
pasfnoxeHve Ha MHOXWUTENW BbiIHECEeHMEeM 0DLIero MHoXUTens aa
CKOOKW.

NPOU3BEAEHWE MHOIO4YJIEHOB

YMHOMHM MHOIOWIeH a + b Ha muorowien ¢ + d. CocraBum HpoKn3-
BeJleHHe DTHX MHOrowjieHoB:

(a + b)(c + d).

ObGoapaunum JByunen a + b OykBoil x W npeoGpazyeM NOJYUYeHHOE

NMPOUSBE/ICHHE 110 MPARWIY YMHOMKeHHs! ofiflowiena Ha MHorouJien:
(@a+b)(c+d)=x(c+d)=xc+ xd.

B Buipaskenne xc + xd NOJICTABAM BMeCTO X MHOTOUJIeH @ + b ¥ cHo-
BA BOCHOJIL3YeMcsl PABHIIOM YMHOMKeHHsI OJ{HOUJIeHA HA MHOIOWJIeH:

xc+xd=(a+b)e+(a+b)d=ac+bec+ad+bd.

Hrak,

(a + b)(c + d)=ac + be + ad + bd.

Ilpousseiene MHoroOWIeHoB @ + b M ¢ + d ML NPEJICTARWIHN B BHJIC
MHoOrousieHa dac + be + ad + bd. DToT MHOroOwIeH siBJsieTcsi CYMMO# Bcex
OJIHOWICHOR, NOJYUAIOIIKUXCH [IPH YMHOMEHMHM KaXJOI'0 WieHa MHOIo-
wieHa a + b Ha Kaw bl uieH MHorowieHa c + d.
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IIpOHSBEJIEHHE NMOOLIX JIBYX MHOTIOWJIEHOB MOXMHO npejicTaBHTL
B BHJle MHOT'OUWIeHA.

Hpu YMHOMEHHH MHOMOWIeHa HA MHO'OWIeH NOJIL3YKOTCH NpaBHJIIOM:

YTo0bl YMHOMKHTE MHOI'OWJIEH HAa MHOPOWIeH, HYXKHO KA LI
Wien ojnoro Mmuorowjgena YMHOMKHTEL Ha Kan LI wien Apyroro
MHOrowjieHa H noJiyueHnole NpoHsBe/leHHA CNOXKHTh.

Bame'rnm, UTO INPH YMHOMEHHH MHOI'O-
‘WieHa, cojlepxaliero m 4wieHoB, Ha MHOI'O-
HJieH, cm[epmaluuﬁ n YieHoB, B IIpOH3Baje-
HHH (10 npHBejlends NoA0OHLIX YJIeHORB)

! JIOJISKIO TIONYUHTLCS M WICHOB. DTHM MOXK-
HO NOJIL30BATHLCS JUIS KOHTPOJIS.

L d B ApeBHOCTH cHpaBe/UIHBOCTE HEKOTO-

PLIX PABEHCTB IPH [OJOKHTENLHBIX 3HAUE-

Puc. 68 HHSX MePeMeHHLIX MATeMATHKH JI0KA3LIBAJIH

reomerpuueckd. Tak, BeaukHi rpeveckuit
maTemaTuk EBkiny B cpoém Tpaktate « Hauanas (I11 8. 1o 1. 2.) cnpasej-
JHUBOCTL paBeHcTBa (a + b)(c + d) = ac + bc + ad + bd pokasmiBan c 1o-
MOIIEIO YepTeka, W300paXKéHHoro Ha pucynke 68.

Mpumep 1. YMHOKHUM MHOrOUNeH 4x? + 2xy — y? na MHorounen 2x — y.
Hmeem
(422 + 2xy — y?)(2x — y) =
= 8x% + 4x%y — 2xy” - 4x%y - 2xy? + Y = B2} — dxy? + Y.

IIpumep 2. YupocTum Brpaskenue (2a — 3)(5 — a) — 3a(4 — a).
Hmeem
(2a - 3)(b - a) - 3a(4 — a) = 10a - 15 - 2a* + 3a - (12a - 3a?) =
=13a - 15 - 24®> - 12a + 3a®>=a® + a - 15.

HOpumep 3. [lokaskeMm, uTo NpH JIOGOM HATYPAJILHOM i1 3HAUCHHE BhI-
pasxkenud n(n — 5) - (n - 14)(n + 2) kparno 7.
Brinonnum npeoGpazoBaHue:
n(n—-5)—(n—-14)(n +2)=n?-5n - (n® - 14n + 2n — 28) =
=n’-5n-n?+14n-2n + 28 = Tn + 28 = T(n + 4).
ITpu moGom narypainLinom n npoussesienve 7(n + 4) penwresn na 7,

a 3HAYMT, M 3HaUeHHe BuIpakenus n(n — 5) — (n — 14)(n + 2) pe-
auTesa Ha 7.



IIpumep 4. [lokasxkem, UTo paBeHCTBO

(a + b)(a® - a®b + ab® - b%) = (a — b)(a® + a®b + ab® + b¥)
ABJISCTCA TOX/IECTBOM, WJIM, KAaK TOBOPAT MHaue, JOKaXKeM TOX-
JecTBO.

~ Ilpeobpasyem ofe YacTH paBeHCTBa:

(a + b)(a® — a?b + ab? — b%) = a' — a®b + a?h® — ab® + a®b — a?b® +
+ab® — bt = al - bl

(a — b)(a® + a®b + ab® + b%) = a' + a®b + a®® + ab® - a®b - a®p® -
—abd-bi=at- bl

Tak Kak JieBasi M 1paBasi UaCTH PABEHCTBA TOMJECTBEHHO DPABHLI
OJIHOMY M TOMY 3Ke BLIPAXKEHHIO, TO OHU TOMKJIECTBEHHO PABHELI MeK-
Ay coGoi. BHAUMT, HCXOIHOE PABEHCTBO — TOMIECTRO.

Hnorpa, s Toro uTobul JOKA3ATE TOMECTBO, PeodpasyloT JIEBYIO

UaCTh PABEHCTBA B [IPABYIO MJIM IIPABYIO B JICBYIO.

Ynp
677.

678.

679.

680.

axXHeHusa

Brinonuure YMHOMKeHHe:

a) (x+ m)(y + n); B) (a - x)(b-y); n) (b - 3)(a - 2)
0) (a - b)(x +y); r) (x+8)(y - 1) e) (-a+y)(-1-y.
YupocTuTe BhipaskeHue:

a) (x + 6)(x + 5); B) (2-y)(y-8) N 2y - 1)(By + 2);
0) (a—4)(a + 1); r) (a—4)(2a + 1); e) (bx — 3)(4 - 3x).
llpenc'raum-e B BHJie MHOI'OWIieHa BhipasXeHHe:

a) (m - n)(x +¢); B) (a+3)(a-2); n) (1 - 2a)(3a + 1);
6) (k- p)(k — n); r) (5-x)(4 - x); e) (6m-3)(2-5m).
BanuiuTe B BHJIe MHOI'O'WIeHA BhipaXXeHHe:

a) (2% + y)(x + y%); r) (5x2 - 4x)(x + 1);

6) (m? - n)(m? + 2n?); 1) (a - 2)(4a® - 3a?);

B) (4a® + b%)(3a® - b%);  e) (Tp* - 2p)(8p - 5).

Brinonnute YMHOMeHHe:

a) (2% - y)(2* + y); B) (11y% - 9)(3y - 2);

6) (7x? + a®)(x? - 3a?); r) (5a - 3a®*)(4a - 1).

3aMeHHTe cTelleHb [pou3sBejieHHeM, a 3aTeM lpoH3Be/ieHHe npeod-

~ pasyiTe B MHOI'OWIeH:

a) (x+ 10)% 6) (1-y)% B) (3a - 1)% r) (5 - 6b)%
Ilpen(:TaBbTe B BHJIe MHOI'OWWJIeHa BhipayXeHHe:

a) (2% + xy - y?)(x + y); N (a® - 2a + 3)(a - 4);

6) (n® - np+p?)(n-p) ) (bx-2)(x>—x - 1);

B) (a + x)(a® - ax - x?); k) (2 - 2x + x2)(x + B);

r) (b - c)(b? - be — ¢?); 3) By - )y -y + 1).
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g

687.

g

689.

690.

691.

692.

693.

694.

695.

BanMiuTe B BUJe MHOTOWIeHA:

a) (¢? - ed — d¥)(c + d); B) (4a®+a + 3)(a - 1);
6) (x - y)(x? — xy — y°); r) (3 - x)(3x? + x — 4).

. llpepecrasbTe B BHJIe MHOroOWIeHa:
a) yi(y + 5)(y - 3); B) —36°(b + 2)(1 - b);
6) 2a’(a - 1)(3 — a); r) —0,5¢%(2¢ — 3)(4 - ¢?).
BanMimMTe B BHJe MHOTOWIeHA BhIpajXKeHnHe:
a) (x+ 1)(x+ 2)(x + 3); 6) (a— 1)(a—4)(a + 5).
YupocTuTe BoipaxkeHHe:

a) (3b — 2)(5 — 2b) + 6b%; r) 563 + (a? + 5b)(ab - b?);

6) (7Ty — 4)(2y + 3) — 13y; n) (a—b)(a+2)-(a+b)a-2);
B) x — (x* - 3x)(x + 3); e) (x+y)(x-y) - (x-1)(x~-2).
3nauenns KAKHX NepeMeNHLIX HAJl0 BHATE, YTOOLI HAWTH 3HAUCHHE
BuIpaxkenus (3a — 2b)(2a — 3b) — 6a(a — b) + Tab? BuibGepure Bep-
HBIH OTBeT.

1. llepemMenusix a u b

2. Tossko nepemMenno a

3. Tonuko nepemMennou b

4. Hu ojinoit u3 nepeMennuix @ ¥ b, Tak Kak 3nadenue BLIpasce-
HHS He 3aBHCHT OT 3HAUEHUH IlepeMeHHKLIX

Buast, uro a=3x-1, b=x+1, ¢=2x+4, d==6x -5, npes-
CTABLTE B BHJI@ MHOIOWIEHA ¢ NepeMeHHol x Bhipaxkenue ac — bd.
JloraxkuTe, uTo NpH J1I060M SHAYECHHH X:

a) sHaueHHe BuipaxkeHust (x — 3)(x + 7) — (x + 5)(x — 1) pasno -16;
6) anauenue puipaskenusi x! — (x2 — 7)(x% + 7) pasno 49.
JlokaxkuTe TOMKJECTBO:

a) (¢ - 8)(c+3)=c2 - 5c - 24;

6) m?+3m—28=(m - 4)(m + 7).

JloRaxHuTe TOMJECTBO:

a) (x-3)(x+T)-13=(x+8)(x-4)-2;

6) 16 -(a+3)a+2)=4—-(6+a)(a-1).

,lioir;amm'e, UTO 3HAYEHME BhIPAXKEHWS He 3aBMCHT OT llepeMeH-
HOH x:

a) (x—5)(x+8)—(x+4)(x- 1) 6) x* - (x? - 1)(x? + 1).

JlokaxcuTe, uro Beipaxenue (y — 6)(y + 8) — 2(y — 25) npu nwéom
3HAYCHUH i NPHHAMAET NOJOMHTENLHOe 3HAYeHWe.

JlokaxkuTe, UTO NPH BeeX IENLIX 1 3HAUEHHe BhIPAsKeHMs:

a) n(n—-1) - (n+ 3)(n + 2) penurcs na 6;

6) n(n+2)—(n—- T)(n - 5) nenurcs na 7.



696.

697.

698.

699.

700

701.

702.

703

704.

705.

Ilyers a, b, ¢ 1 d — ueThipe nocje0BATENIbHBIX HEUETHLIX UMCJIA.
Jlokasxkure, uto pasHocth cd — ab kparna 16.

Peunre ypaBHenue:

a) (3x - 1)(bx +4) - 15x%2=1T7;

6) (1 -2x)(1 —-3x)=(6x—-1)x—1;

B) 12— x(x—-3)=(6 — x)(x + 2);

r (x+4)(x+1)=x - (x - 2)(2 - x).

HaitiuTe KOopeHbL ypaBHeHHs :

a) b+ x%=(x+ 1)(x + 6);

6) 2x(x - 8)=(x+ 1)(2x - 3);

B) Bx-2)(x+4)-3(x+5)(x-1)=0;

r) 22+ x(6-2x)=(x~-1)(2-x)-2.

Jlokaxkure, uTo:

a) upH nwbHOM HATYPaJLHOM 3HAUEHMH 1 3HAUCHHEe BhblparmeHHsH
n(n + 5) — (n - 3)(n + 2) kpatHo 6;

6) npM JIGOM HATYPAJLHOM 3HAYeHUM n, GoJkineM 2, apadcHHe
Buipaskenus (n — 1)(n + 1) = (n — 7)(n — 5) kpatno 12.

Haiinure TpH nociefloBaTeNbHbLIX HATYPAJILHBIX YHCIA, €CHH H3-

BECTHO, UTO KBAJIpAT MEHLINEr0 H3 HUX Ha 65 MenbIne poH3Bejie-
HHA JIBYX OCTaJIbHLIX.

Tpu nocnejopaTelibHBIX HOUSTHLIX YHCJHA TAKOBLI, YTO €CHH W3
NpoUsBe/leHrs JIBYX GONLINMX YHces BRIYECTh NTPOM3BeleHHe JIBYX
MeHBINKX, TO noayuurest 76. Haiipure oty umena.

[Tepumerp npsMoyroJiibiuka pasen 70 cm. Eciu ero jnuny yMeHb-
MHTE Ha 5 ¢M, a IMHPUHY YBEJHYHUTL Ha H CM, TO IOIA/L VBeJIH-
unresi na 50 em?. HaiiiuTe JUIMHY M IMPHAY NEPBOHAYAJILHOTO
NPAMOYTOJILHHEKA.

Cropona kpajipata Ha 3 ¢M MeHbLIIe OJIHOH H3 CTOPOH NPAMOYTOJL-
HUKA W na 2 cm OGoskiie Jipyroi ero croponnl. Haiiure cropony
KBajipaTa, eCJIH H3BeCTHO, YTO ILIOIIa/lk KBaJlpaTa Ha 30 CMa MeHL-
e niomaiH npaMoyrojlbHHKAa.

JLst BRIMOJTHEeH S MJIAHOBOTO 3a/laHHs K ONlpe/le)IEHHOMY cpoRY OpH-
rajla paGouux JoJoKHa GLUJIA MBTOTOBASTE eXejiHeBno 54 Jleranu.
ITepesminonusas nuan na 6 jieraneil B jilenh, GpUrajia yxe 3a ojiun
JleHb JIo CPOKa He TOJILKO BLRITIOJIHWJIA ILUIAHOBOE 3ajlaHKe, HO M H3ro-
TosuJia 18 jeraneit ceepx miana. CKoJILKO el paborana 6puraga?

TpakTopuasi Gpurafia joJiskna OGbUia [0 NIAHY BCNAXMBATE eice-
jquenno 112 ra. Ilepessinosnusisa niuan na 8 ra B iens, 6purajia yxe
3a JIeHL JI0 CPOKA 3AKOHUMJIA naxoTy. CKONLKO FeKTAPOR HY}KHO
OLUJIO BenaxaTh Gpuraje?
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706. PemuTe ypaBHeHHe:
x-2 2 3x-2
a) o g 6 H ﬁ)

707. IlpounTaiiTe BhIpaxeHue:

a) a®+ b% 6) (a +b)% B) a® - b r) (a - b)y.

2x—5_l:x+l
4 3

YO

Mul NMO3HAKOMHJIHMCE € PasJioKENHeM MHOrowjiena na MHOMKHTENN
cnocofoM BeIHeceHHs o0Iero MHOXKHTeNisa 3a ckoOku. Muorma vaaéres
PasJOMHUTL MHOIOWIEH HAa MHOMKHTENH, MCIOJL3YH JAPYroM crocod —
IPpYNIUPOBKY €ro wWieHoB.

Hpumep 1. PaznoxxuM Ha MHOMXKHTENH MHOTrousen ab — 2b + 3a — 6.
- CrpynnupyeM ero wienbl Tak, 4To0bl claraeMble B KaM ol rpynime
HMeJTH o0IIHI MHOMHTe b:
~ 2b + 3a - 6 = (ab — 2b) + (3a - 6).
B nepgoit rpyuie BeiHeceM 3a CKOOKH MHOMKHTeJL b, a BO BTOpoil —
MHOIKHTENDL 32
(ab — 2b) + (3a - 6)=b(a - 2) + 3(a - 2).
Kaskjoe ciaraemMoe moJIyuHBIIIerocsi BHIpaskeHHs HMeeT MHOMKHTeNh
a — 2. Buinecem sToT 061U MHOMHTENL 32 CKOOKH:
b(a-2)+3(a-2)=(a-2)b+3).

Hrak, ab — 2b + 3a — 6 = (a — 2)(b + 3).
Paznoxxenne muorounena ab — 2b + 3a — 6 Ha MHOXKHTENH MOMKHO
BLINOJIHUTL, PPYHIMPYS €ro ujeHbl MHave:

ab — 2b + 3a — 6 = (ab + 3a) + (-2b - 6) =
=a(b+3)-2b+3)=(b+3)a-2).

HDpumep 2. PaznokuM HA MHOMHTeNHM MHorousnes ac + bd — be — ad.
- CrpynnupyeM MepBhid WieH MHOTOWIeHA ¢ TPeTHLHM H BTOPOii
¢ 4eTBépTLIM. B nepsoii rpynne BuineceM 3a cKOOKH MHOKHTENL C,
a BO BTOPOii — MHOMKHTeNb —d. [lonyuum
ac + bd — be — ad = (ac — be) + (bd — ad) =
=c(a—-b)—d(a—-b)=(a-b)(c-d).



Ilpumep 3. Paznoxum Ha MHOMKHTENH TpéXuien a® — Ta + 12.
ITpencraBum —7a B BHJle —3a — 4@ M BLINOJHHM IPYINIHPOBKY:
a?-Ta+12=a?-3a - 4a + 12 = (a® - 3a) + (-1a + 12) =

Cnocof, KOTOpPLIH MLI IPUMENWJIH B NpuMepax 1—3 jns pasioxe-
HUSI MHOT'OWJIEHOB HA MHOYKMTEJIM, HASLIBAIOT CROCOGOM ZPYNNUPOEKU.

YnpaxHeHus
708. IlpencTaBLTe B BHJIe NIPOM3BE/IeHH MHOTOWIEHOB BLIpajkeHHe:
a) x(b+c¢)+ 3b+ 3¢; B) p(c —d)+¢—d;
6) y(a —c)+ ba - 5¢; r) a(p-q)+q-p.
709. PaznoxuTe HA MHOMHTENH MHOIOWIJIEH:
a) mx + my + 6x + 6y; r) ax+ay - x - y;
6) 9x + ay + Yy + ax; nN 1 -bx—x+b;
B) Ta — 7b + an — bn; e) xy+ 2y — 2x — 4.
710. PaznouTe HA MHOMKHTENH MHOIOWIEH:
a) ab — 8a — bx + 8x; B) ax — y + x — ay;
6) ax — b+ bx — a; r) ax — 2bx + ay — 2by.
T11. Paznoxure HAa MHOMKUTENU MHOIOWIEH:
a) B+x2+x+1; n) a®—ab - 8a + 8b;
06) Y- -2+ 1; e) ab — 3b + b® - 3a;
B) a'+ 2a® - a - 2; W) 11x - xy + 11y - x%;
r) b — 3bt - 202 + 6; 3) kn - mn - n® + mk.
712. IlpejicTaBLTe B BHJIe NPOUSBEJICHNS MHOTOYJICH:
a) mn — mk + xk — xn; B) 3m — mk + 3k — k%
6) x4+ Tx - ax - Ta; r) xk - xy - x2 + yk.
713. Hailijinre 3nauenue BuIpaskenus:
a) PP+ pg - ¢ - p* upu p=0,5u q=-0,5;
6) 3x® - 2% - 6x%y® + xy upn x = % uy:%.
714. Yemy papHo 3HaveHHe BhIPaXKeHWs:
a) 2a + ac® - a’c - 2c npu a = l% Me= —lg;
6) 2y —y+xy’ —xnupn x=4 n y=0,25?
715. JlokaskuTe TOMIECTBO:

=a(a-3)-4(a - 3)=(a - 3)(a - 4).

a) ax -y +x—ay=(x-y)a+ 1)
6) ax — 2by + ay — 2bx = (a — 2b)(x + y).
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716. llpeacrasbTe B BH/le HPOU3BejleHH:
a) ac® - ad + & — ed - be? + bd;
6) ax® + ay® - bx® - by* + b - a;
B) an® + cn? — ap + ap® — cp + cp%;
r) xy? - by? - ax +ab +y* - a.

717. PasnoxuTe HA MHOMKHTENH MHOIOYJIEH:

a) Py+x+xyi+y+2xy+ 2 0) x2—xy+x— xy?+y° - 2
718. PasjioskuTe HAa MHOMKHTENH TPEXUJIeH:

a) x2+6x+5; 6) x2—x—6; B) a?—ba+4; r) a?-6a- 16.

719. Yucno Kopos B cTajle Bo3pocyo Ha 60 roJios, a B CBA3H ¢ YIYUIICHH-
©M KOPMORBOI a3kl Y/10i MOJIOKA OT 0J{HOH KOPOBLI BO3POC B CPE/IHEM
¢ 12,8 n 8 jens o 15 a. CRONLKO KOPOB CTAJIO B CTajie, €CJH ee-
JHEBHO cTasu nony4ats Ha 1340 5 monoka Gosbine, uem paHbine?

720. Pemure ypapHeHHe:

a) 4-x(x+8)=11-x% 6) 4x(3x — 1) — 2x(6x + 8) = 5.

721. 3anMmuTe B BHJIe BLIPAMKEHMS:

a) KBaJIpaT pasHoCTH X W Iy;
0) cymMMy uHcia 3 ¥ NpousBeflenus a u b;
B) pasHocTh YHcaa 7 W VJIBOGHHOrO NpoUsBejienHs a u b.

CpopmynupyiTe Npasuno yMHOXEHUS MHOTOUYIeHa Ha MHOTOUNIEH.
MpeacrassTe B BUAE MHOroYlieHa nNpov3eeieHMe MHOTo4YNeHoR
x -2y M xy+ 4.

Ha npumepe MHorouneHa ab — 2b + 5a — 10 00LACHUTE, KaK BLINOMHA-
eTCcH PasnNoXeHne MHOTOUYIeHa Ha MHOXUTENIM CNoCoBOM TPYNMNUPOBKN.

Jas mex, kxmo xouem anamo Gorvute

Bam HeofHOKpaTHO NPHXOJHJIOCH BCTPRUATLES CO CIAVYAsiMH, KOTJa
NPH JIJICHHH OJIHOT0 HATYPANLIOrO YHMENa Ha JIpyroe noJjydaerest ocTa-
Tok. Hanpumep, npu jiesenun uncna 143 wa 7 B vactnom nonyuaercs 20

H B OCTATKe 3:
143 : 7= 20 (ocrT. 3),
NPHUEM OCTATOK 3 MEeHLINe JeJuTeNs.



Ecnn uz 143 BuivecTs 3, TO HoJyueHHas pasHOCThL OVAeT JAeNUTLCH

Ha 7:

143 -3=17-20.
B Tom ciyuae, KOT/la O/lHO HATYpPaJbHOE UHCJO JIeJIMTCS Ha Jipyroe

Ges ocTaTka, YCJOBHWJIHCH CUHTATEL, YTO OCTATOK paBeH HYJIO.

Boobume uHeno r Ha3LIBAETCH OCTATKOM OT JIQJICHHSI HATYPAJILHOTO

YHeJa @ Ha HATYpaibHOe YHCJHo b, ecid BLINOJHSIOTCH JBA YCJIOBHS:
a—rjpenutess nab u 0<r<b.

OnpejiefienHe OCTaTKA, NMPHHATOE JIJIS HATYPANLHLIX YHCeJ, Tepe-

HOCHTCH Ha cJydaii, Korjia JleJIMMoe SIBJISIeTCH IHeJILIM UHCJIOM, a JleJin-
TeJIb — HATYPAJILHBIM YHCJIOM.

uTo

[lenoe ynecno r HABLIBAIOT OCTATKOM OT JleJIeHHs [eJIoro JMc-
Jia @ HA HATYpaJLHoe YHeJo b, eclii pasnocTh @ — r JIeJHTCS
HabuO0O<sr<b.

OGosnauup yacTHoe OT Jlesienust a —r ua b ﬁyl{BOﬁ q, TOJNY4YHM,

a—r=bq.
Orciona
a=bqg+r,rne 0<r<b.
Hanpumep:
~13=5-(-3)+ 2, npuuém 0 < 2 < 5.
YacTHoe oT jileieHus uucsia —13 Ha 5 paBHO -3, a ocTaTOK paBeH 2.
Ilpn pemenun 3ajau MHPOKOe NPHMEHeHWe HAXOJWT cliejlyolee

YTBepajieHHe:

A J1I06OT0 IeJOoro YHela @ W HATYPAJILHOTO b CYINecTRyeT eJIHHeT-

BeHHAS 1apa HeJibIX YMcesl ¢ W r, TAKKWX, 4To a = bq + r, rjie 0<r<b.

B crpaBe/UIHBOCTH HTOTO YTBEPIKJICHHA MOMNCHO YOSIUTLESI, 06paTHB-

UCL K KOOpAMHATHON npamMoi. [lyeTs Ha KoopiMHATHONR NPAMON OTMe-
ueHsl UMesa, KpaTiasie b (puc. 69). Onu pazéuBalOT KOOPJHHATHYIO NpPs-
MYI0 Ha OTPE3KH, KOHIJAMM KOTOPLIX SABJISIOTCH TOUKHM ¢ KOOPJAMHATAMM
bg v b(q + 1), rae q — nenoe yucno. JInwHa kamioro Uz sTHX oTpes-
koB pasua b. [lpousBonLHoe uWclo a WaobpadkaerTcss TOUKOMH, KoTopas
JMb0 COBNAJIACT ¢ JICBLIM KONIOM OTpe3Ka, OrpanHvYeHHoro TOUKaAMH
¢ koopaunaramu bg u b(q + 1), 1ndo HAXOAMTCSA BHYTPH HTOrO OTpPe3Ka.
B nepsom cayuae a = bg, 1. e. a=bg + 0, a Bo Bropom a = bq + r, rje
0<r<b. Takum obGpaszom, B JIIOOOM cliydae HalJercd eJIMHCTBeHHas
napa [ejibiXx YuceJ ¢ ¥ r, Takas, yroa=bqg +r, rje 0 = r <b.

a

4b 86 -2 -b 0 b 26 3b 4b x

Puc. 69
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Ha jpesenuu ¢ 0CTATKOM OCHOBaHBLI paszfiMuHble pazOHeHMst MHO-
JOCTBA LeNbIX YHeell HA KJAcChl, T. €. HA [OJIMHOMKeCTRA, He UMelolue
O0IIUX DIIeMeHTOB.

HanpuMmep, NpH jleJien iy Ydcaa na 3 MOryT NOJYUHTLES ocTaTku 0,
1 1 2. CooTBeTCTBCHNO MHOMECTBO IEJILIX YHCEN MOXKHO pastHuThL Ha TPH
Kjiacea:

MHOMeCTBO uucesn Bujaa 3k,

MHOKeCTBO unuces Buaa 3k + 1,

MHOMECTBO UHces Bujia 3k + 2,
riae k — mesioe 4HCIo.

AHaJIOPHYHO, HCXO/IH M3 OCTATKOB OT JIeJIEHUs LleJIor'o Yuesia Ha b,
MHOKECTBO HeJbiX UHCeS] MOXMHO pazfUTh HA IATHL KJACCOR:

MHOMEeCTBO UKce) BHIa bk,

MIOIKeCTBO YHeenl Bujia bk + 1,

MHOMeCTBO unces Buaa bk + 2,

MHOKecTBO unucen Buaa 5k + 3,

MHOMEeCTBO uKces Bujua bk + 4,

e kB — nejoe 4MCIO.

l'lplnlep. JIOKB)KGM, HTO eCJIH IeJIkle YHCeJia a | b Jlal0T NpH aeJieHuH
Ha 3 OJIMHAKOBLIE OCTATKH, He paBHLIe HYJIO, TO uHcno ab — 1 je-
JIMTCH Ha 3.
ITo YCHOBHIO YHCIA @ H b JAKT NpyH JlieJienMH na 3 OJJHHAKOBLIC
OCTATKH, He paBHBIe HyNO. 3HAUMT, 6o a =3k +1 u b=3p+ 1,
Mo a=3k+2nb=3p+ 2, rne k u p— nessie uncia.
B HepBoM Ha 9THX cliyyaer MMeeM

ab-1=@Bk+1)Bp+1)-1=9%p+3p+3k+1-1=
=9kp +3p+3k=3(3kp+p+ k).

Bo BTopom cayuae umeem

ab—]—(3k+2)( +2)—1—9kp+6p+6k+4—1-
Qkp + 6p + 6k + 3 =3(3kp + 2p + 2k + 1).

Takum o0pazoMm, B KaMJIOM H3 PAcCMOTPEHHLIX CAYYaeB YHCIO
ab — 1 penutcs Ha 3

YnpaxHeHus

722. HaiiguTe uacTHOE H OCTATOK OT JIeJICHHH:
a) 138 na 7; 6) —~16 na 3; B) -4 na 5

723. Hailipure HauGolbiiee [eJioe OTPHIATENLHOE YHCIO, KOTOPOE NPH
Jenenuu ua 11 paér ocrator 1.

T24. VkaxkuTe Bee NHesiLie YHCHIA d, VIOBJIETBOPSIONME JIBOHHOMY He-
paBeHceTBY —12 < @ < 12, KoTopuie npu jejedud Ha 7 JalT ocTa-
TOK 3.



725.
726.

727.

728.

729.
730.

731.

732.

733.

734.

735

.

736.

737.

Yraxure nanbosibiee YUcIo BOCI{DGCBIIHI-{ B roay.

IIpu penenuu nenoro uucsia m Ha 35 B ocratke noxyuunu 15. Jle-
JIMTCH JIH uMeno m Ha 57 na 77

[Ipu penenuH HATYPAJLHOTO UHCIA @ HA HATYpaJbHOe uucyio b
B UACTHOM IOJIYUHMJIM ¢ U B ocTaTke d. MoryT Jin Bce umcna a, b, ¢
W d OBITH HEUETHLIMK?

JlokaxcuTe, UTO €CNM lesble YucHa @ U b npu Jlelenun Ha 3 aioT
pasjiHuHble OCTATKH (OTJMUHBIE OT HYJIS), TO uKcsio ab + 1 jgenurtes
Ha 3.

Bepho Jiv, uTo NpH M00LIX HeJibiX 3HAUCHUAX @ H b 1IpousBejleHHe
ab(a + b)(a — b) gennres na 37

Ilpu penenunu wesoro uueia a Ha 12 nonyuaercs ocratok H. Kakoit
OCTATOK MOJYYHTCS MPH JICJIGHHH DTOro uMceia Ha 47

OiHo M3 JIBYX [eJbIX UHcel HpH JleeHuH Ha 9 jpaér octatok 7,
a Jipyroe jlaér ocratok 5. Kakol octarok NonyuuTes NpH JieJieHHH
Ha 9 UX npouaBe/ledus?

Haiaure nesoe uucno, KOTOpoe Kak IIPH JIeJIeHHU Ha 5, TAK M 1IPH
Jlenenun Ha 7 paér ocraTok 1, NpHuéM neppoe vacTHoe Ha 4 GOJb-
e BTOPOro.

Jlokaxkure, uro npoussejienve n(2n + 1)(7n + 1) penwress Ha 6
NpH J1oGOM HATYPAJILHOM 2.

AononHutenesHblie ynpaxHeHusa K rnase IV

Hajinyrest 1M Takue leNble 3HAYEHUA X, 1IPM KOTOPbLIX 3HAUEHHe
MHOr'owiena:

a) 2x? + 6x + 3 oxaMmerces YGTHLIM YHCIOM;

6) x2 + x + 2 okasKeTCs HEUSTHBIM YHCIOM?

Pacnosno:kure uiensl mHorowiena 3ax? — 6a3x + 8a* - x*:

a) M0 BO3PACTAIOIIMM CTeNeHSAM IepeMeHHol x;
6) nmo yOLIBAIOIIHM CTelensiM nepemMeninoi a.

IIpeficTaBLTe B BHJIC MHOrOUJICHA:

a) (2x2 +x+ 1) —(x? —x + 7) - (4x% + 2x + 8);

6) (3a2—-a+2)+(-3a%2+3a-1)—-(a®-1);

B) 2a-3b+ec—(4a+Th+c+ 3);

1) 2xy - ¥ + (i - xy) - (2% + xy).

ViupocTHTe BLIpaskeHue:

a) (1 - x + 4x? — Bx3) + (22 + 2 - 6x — 3) - (523 + Bx?);
6) (0,5a — 0,6b + 5,5) — (~0,5a + 0,4b) + (1,3b — 4,5).
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JlokaxkuTe, uTo Buipaxkenue A + B — C Tox/JlecTBeHHO PABHO BhIpa-
MeHHIO C - B - A, ecsin A=2x-1,B=3x+1n C=5x.

Kakoii Mporowjen Hy)»HO BLIYeCTE W3 Mmuorowiena y? — 5y + 1,
qTOOLI pPasHOCTE Onlna TOMAECTBeHHO paBHAa:

a) 0; 06) b; B) y% r) 42 -y + 72

HOK&)I!HTG, 4qTO NIpH JboM 3HaUenHH X pasHocTE Mporogyjenon

I%x‘—%.t“—11x2+2x+5n0,75x4—0,125x3—2,25x3+0,4x—$

17 57T
NPHHHMACT TOJIOKHTEILHOe 3HAUCHHE.
JlokasuTe, 94TO NPH N0GOM 3HAYCHHH @ CYMMa MIOrOWICHOR
1 3 2 2
1,6a" - l;a“ -3,4a*-a?-1 n -1=-a® - Ea‘ +3Za®
" G b ]

]
5
IIPHHHMAET OTpHIATEILHOe 3HAUeHHe.

Banucs abec ozmauaer uMcHo, B KOTOpOM a4 COTeH, b necaTroB
H € eIHHUI,. DTO YHCIO MOMKHO npejicTaBiTL B BHJIe MHOrowiena

abe = 100a + 10b + c.

Hanpumep, 845 =100-8 + 10 - 4 + 5.

IpejcranbTe B BHjle MHOIOWIEHA YHCIIO:

a) xy;  6) yx;  B) aOb; r) abed.

IIpejcrapbTe B BHje MHOroWIeHAa M YIDPOCTHTe HOJYUHBIIYIOCH
CYMMY HJIH PasHOCTh:

a) abc + cba; 6) abe + be; B) abc — ba; r) abe - ac.

Ilokaxkure, uro:
a) cymma uMces ab u ba kparHa cymMme a U b;
6) pasHocTh uucen ab v ba kparna 9.

Peimure ypasnenue:
a) (d-2x)+(bx-3)=(x-2) - (x + 3);
6) 5-3y-(4-2y)=y-8-(y- 1)

1 1 3 1 .1

—_— l — —r— = —— - -— 2
B) 7 12a+(2a .:2] .“.’a+.1 (2+2a].

r) 3,6 — (1,5x + 1) = —4x — 0,8 — (0,4x — 2).

HaiisiuTe ueTsipe uucia, nponopnuoHaibisle unenam 2, 4, 5 u 6,
ecJIM PasHOCThL MeMJY CYMMOH JIBYX IOCJe[lHMX M CYMMOMH JABYX
nepBLIX YHcesn pasHa 4,8,

Ecnn k sajiymannoMy uMc)ly NPHITHCATE CTIPABa HYJIL M PeayJLTAT
BEIUECTEL M3 uHcsa 143, To NonyunTesi yTpoeHHoe 3ajilyMaHHoe uHe-
no. Kakoe uncyio 6nu1o sajymano?
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Ecnn k janHomy uMcny HpUITMCATh clipaBa LHOMPY 9 U K noJiyueH-
HOMY UMCJY NPHOABMTHL YABOCHHOE JIAHHOe YHCJI0, TO cyMMa Oyjer
papna 633. Hailiiure fannoe uucio.

K rTpéxsmaunomy umcesy ciesa npunvcand nudgpy 5 U M3 nony-
YEHHOI'0 UeTHIPéx3HauHoro uucyaa seiuan 3032. [lonyunnack pas-
HOCTh, KOoTOpas 6oJibllle TPEX3Haunoro uucha B 9 pas. Haijaure sto
TPEXBHAUHOE UHCIIO.

Tpéxanaunoe uncsio okanauBaeres udpoi 7. Eexn oty nudpy ne-
PeCTABHTE Ha NepBoe MecTo, TO YHCJIOo VBesnuuTes na 324. Haliju-
Te 9T0 TPEXZ3HAUHOE UHCIIO.

[peobpasyiiTe NpoUsBejleHHe B MHOTOWJICH:
a) (x*+ Tx%? - 5y*)(-0,2xy%);

7_ 1,8 23‘:-3_25 i .

0) (b 2l.') c+3b 5c ]( 30bc3).
1 .5p 1) 252y,

B) (sab ab+7]( 21a°b?);

r) (0,5x"y"? - 6xy — l)[—{—lixy].

YupocTHTe BLIpaskenHe:

a) 5(4x? - 2x + 1) — 2(10x2 — 6x — 1);

6) 7(2y* - by - 3) - 4(3y* - 9y - 5);

B) a(3b—1)—b(a—3)— 2(ab—a + b);

r) x2(4 - y?) + 2 (x2 - T) — dx(x - 3).

Jlokasxure, 94T0 MPH JIOOLIX 3HAYCHUAX NepeMeHHoNH 3HAYeHHe BhI-
paskenusi:

a) 3(x?-x+1)-0,5x(4x — 6) ABNsIeTCA MOJOKUTENLHEIM YUHCIOM;

o) y(2 + y - ¥*) - -g((i + 3y + 1,6y%) sBisiercs oTpHIATENLHLIM
UHCJIOM.
PemuTe ypapnenue:

2 9 _ ‘ __l-
a) 5(y+§]—3—4[3y 2]v

6) 7(2y - 2) - 2(3y - 3,5) = 9;

B) 21,5(4x - 1) + 8(12,5 - 9x) = 82;

r) 12,5(3x - 1) + 132,4 = (2,8 - 4x) - 0,5;
3x+6 Tx-14_ x+1

=3 3 7 0
) 1-6x 2x+19 23-2x
2 12 - 3
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JlBa cocyna GbUIM HANOJHEHbI PACTBOPAMH COJIH, IIPHUEM BO BTO-
POM cocyjie cojlep:Kalioch Ha 2 Kr 6oJiblle pacTBOpa, YeM B 1IepBOM.
Konnenrpanusi cosm B nepsom pacrsope cocrapisiza 10%, a Bo
BropoMm — 30%. [locsie Toro kak pacTBOPLI CIHJIH B TPETHH cocy/l,
MOJNYUYHJIM HOBRIH PAcTBOP, KOHIEHTPAIHA COJIH B KOTOPOM OKa3a-
nack paBHoit 25% . Cronbko pacTsopa ObLIO B IIEPBOM cocyjie nep-
BOHAYAJILHO?

B nepsyio Gpurajly npuMBesiid pacTBopa lemMenTa Ha 50 Kr Medbine,
uem BO BTOpYIo. Kasiiniii uac paGoTh neppasi 6GpUrajia pacxojiopajia
150 kr pacrsopa, a Bropas — 200 kr. Hepes 3 u paGoThl B 11epBoit
Gpurajie ocrajiock pactsopa B 1,5 pasza OoJsbine, ueM BO BTOPOi.
CKOJILKO pacTBOpa IPUHBE3JIM B Kadjiyio 6purany?

Paccrosinme mescny npucransimu M u N pasno 162 kM. Ot npucra-
HH M OTOIEN TEIJIOX0J| ¢O CKROpocTLIO 45 kM/u. Yepes 45 mun ot
npuceranu N HaBCTpeuy eMy OTOMI&N JIpyroil TeIIoXoJl, CKOPOCTh
KoToporo 36 km/u. Yepes cKOJBLKO UacoB 1oc/ie oTIpaBieHus lep-
BOT'O TeIIOX0JIa OHH BCTpeTATCH?

Ot npvcranu A oTomén Temnoxoj co ckopocthio 40 km/u. Yepes
l% 4 BCJieJl 3a AWM OTOWIEN JIPYroi TemjoXoJl co CKOPOCTLIO

60 kM/u. Yepes cKOJILKO UacoB IOCJIe CBOEr0 OTIPABJICHHSI M Ha
KAKOM PACCTOSIHHHM OT A BTOPOi TeIJIOXOJl IOTOHUT HepBLIi?

M3 roposia A B ropoji B ofHoBpeMeHHO OTIIPABISIIOTCS JBa aBTOOY-
ca. (‘nopoc'rl. ojiioro U3 nux Ha 10 kM/4 GoNLiNe CKOPOCTH JIPYTo-

0. Yepes 3— 4 OJiuN an'ro{iyc npumén B B, a pyroi naxopuics
or B na pacc'mmmu pamiom paccrossuusa Mexxay A u B. Haiijn-
Te CKOPOCTH aBTOOVCOB M pacc'romme or A no B.

N3 A B B ojjnoBpeMenno BLICXadH JiBa MOTOIHKJIKCTa. CKOPOCTH
ojiHoro u3 HuUX B 1,5 pasa Gonsme ckopocTH apyroro. MoTtonuk-
JINCT, KOTOPLIH nepBeIM npubell B B, cpasy e oTnpasuicsi obpar-
HO. Jlpyroro MoTOIHKJHCTA OH BeTpeTH uepes 2 u 24 MUH nocie
shiesia u3 A. Paccrosinne Mmeskny A w B pasno 120 kM. Haiiaure
CKOPOCTH MOTOIIHKJIMCTOB M PACCTOSIHHE OT MecTa BeTpeun jio B.

3a 4 u KaTep NPOXOJUT 110 TeUueHHIO paccTosinue, B 2,4 pasza GoJib-
mee, uem 3a 2 U NpoTUB TeueHusd. Kakopa cKOpOCTh KaTepa B CTOS-
Yel Bojle, ecJIn CKOpPOCThL Tedvenus 1,5 km/a?

3a 6 u KaTep NPOXOAHUT Mo Tedennio Ha 20 KM MenLIne, uem 3a 10 u
NPOTHB TeueHus. {akoBa CKOpPOCTL TeUeHHS, €CJIM CKOPOCThL KaTe-
pa B crositueit Bojie 15 km/u?

KoonepaTHp HaMeTHJl M3rOTOBHTE MAPTHIO MYXKCKHX COpOYEK 3a
8 nuei. Buinyekas B Jienn na 10 copouek Gojnine, 4eMm npejnosia-
rajoch, OH BRINOJIHWJI ILJIAH 34 OJIHH JIeHL JIo cpoKka. CKOJILKO copo-
YeK B JIeHb JIOJDKeH OLUI BEINYCKATEH KOoONepaTHB?
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Ha snesarop nocrynuiao 1400 T nmennunl AByx copros. Ilpu obpa-
GoTKe IIIeHHILLl OJJHOrO copTa oKasalock 2% OTX0/I0B, a JIpyroro
copra — 3% orxojos. Yncro mmenmunbl nojgyuuiock 1364 1.
CROJLKO NIICHHIL Ka)/I0I0 cOpPTa NOCTYIHIO Ha aJesaTop?
Bpuraja upejnonarana youpats 80 ra nimeHuisl B jIeHb, 4To6LI 3a-
KOHUHTL paGoTy B HaAMeUeHHBLIH el cpok. PakTHUECKH B JleHb OHA
youpasa Ha 10 ra Gosnbllle, ¥ 1I03TOMY 3a OJIMH JIeHb JI0 CPOKa el
ocrayiock yopatk 30 ra. CKONBKO PeKTapoB NINEHHILI JIOJMNKHA
O6niia yGparh Gpuraja?

B popnwiii pacreop conu maccoii 480 r goGasuau 20 r conn. B pe-
3YJLTATE KOHIEHTPAILUSA pacTBOpa IHoBkicunack Ha 3,75% . Cronk-
KO coJii ObLUIO B pacTBOpe llepBoHavaJibHO?

Pazjioskure Ha MHOMHTENH:

a) a® - a'® + a% B) al - a® - ab

6) b5 4 p10 - p; r) b1+ b0 4 p10,

Jlokaxure, uro:

a) 7% 4 7' penurea ma 50;

6) 53! - 5% penures na 100;

B) 25° + 5'7 nenurca na 30;

r) 2719 — 94 penuren na 24;

) 1218 — 1212 4 121 penures na 7w na 19;

e) 119 - 118 4 117 genures na 3 u ua 37.

Paanoxxure na MHOMHTENN:

a) (a — 3b)(a + 2b) + Ha(a + 2b);

6) (x + 8y)(2x — bb) - By (2x — 5b);
B) Ta?(a - x) + (6a? - ax)(x - a);

r) 116%2(3b — y) — (6y — 3b%)(y — 3b).
Haiinure snadenne BLIpaXkenuns:

a) bex +¢? npu x= 0,17, ¢ = 1,15;
6) 4a®— ab upu a = 1,47, b= 5,78.
Pemmure ypaBuenue:

a) 1,2x% + x = 0; B) 0,6x% — x=0; n) 1,6x? = 3x;
6) 1,6x + x?=0; r) 5x% = x; 8) x=x%,
Brinecure 3a CKOOKM YHCIOBOH MHOMHTEINL:

a) (3a + 6)% B) (Tx + Ty)% n) (5q — 30)%;

6) (120 — 4)%; r) (-3p + 6)%; e) (2a - 8)L.

JlokaskuTe, 4TO 3HAYCHHE BLIPAXKeHHUs a? — a kpaTHO 2 NPH JI0GoM
1eJioM da.

JlokaxkuTe, UTO €CJHM K 1eJIOMY UHCJIY HPHOABUTL €ro KBaJIpaT, To
NoJIyueHHas cyMMa GV/ieT Y6THLIM YHCIOM.

Jloka)kuTe, uTO pazHocThk uKucen abe u cba, rae a + 0, ¢ # 0, kpar-
Ha 11.
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Jlokaxkure, uto:

a) cyMMa TPéx nocjiefloBaTeIbHbLIX cTeneHeld uMciia 2 ¢ HaTypalib-
HLIMH [TOKasaTeJIsIMH JlesuTes na 14;
6) cymMMa JIBYX TOCJEJIOBATOJILILIX CTeNenei uuena 5 ¢ naTypain-
HBIMM NOKazaTenssMu jenurces uva 30.

JlokaxuTe, UTO BLIpaXkenHe TONCCTREHNO PABHO HEKOTOPOMY JIBY-
wieny:

a) (x+ y)(x® -~ xy + y*) B) (a + b)(a® - a’ + ab® - b%);

0) (x— y(x?+ xy + y%); r) (a — b)(a® + a?b + ab?® + b®).
Ynpocrure:

a) (a® - T(a + 2) - (2a - 1)(a - 14);

6) (2 -8)(1 + 2b) + (1 + b)(H® — 3b);

B) 2x2 — (x - 2y)(2x + y);

r) (m-3n)(m + 2n) - m(m — n);

1) (a - 2b)(b + 4a) — Th(a + b);

e) (p- @ +39) - (p* + 3¢%).

Joxkaxure, uto Buipaxkenue (y+ 8)(y — 7) - 4(0,25y — 16) npu
J1060M 3HAYEHHH I IPUHHUMAET HOJOMKHTeNIbHBIe 3HAYeHHH.
JlokaxuTe, 4TO 3HAUCHNE BbIPAYKEHM:

a) (35— 31)(3% + 3%) nenures na 24;

6) (210 + 2%)(2% — 2%) nenurea na 60;

B) (163 — 8%)(43 + 2%) nenurcs na 63;

r) (1252 + 252)(52 - 1) genuresa na 39.

ViupocTuTe BLIpaskeiue ¥ HaWIHTe ero 3navuenne NpH YRasannbix
3HAUEHHSX [epeMeHHBIX:

a) 126y3 + (x - By)(x® + 25y* + Hxy) upn x= -3, y=-2;

6) m® + n® — (m? - 2mn — n®)(m — n) npp m =-3, n = 4.
JlokaxxuTe, UTO 3HAYCHHS BLIPAIKCHHS HE 3aBUCAT OT 3HAYCHHSA 1e-
peMeHHoIi:

a) (a - 3)(a® - 8a + 5) — (a - 8)(a® - 3a + 5);

6) (x2-3x+2)(2x +5)— (2x% + Tx + 17)(x — 4);

B) (b2 + 4b — 5)(b — 2) + (3 — b)(b% + 5b + 2).

JlokaxkuTe, uTO:

a) CYMMA IISTH NOCHCA0BATONLHLIX HATYPAJLHEIX YHCeJ KpaTHa 5;
6) cyMMa YeThIpéX nocliefloBaTelibHLIX HeUSTHLIX UHces KpaTHa 8.
HaiijijuTe deTnipe NOCHEOBATCNLALIX HATYPANLHLIX YHCHIA, CCIH

H3BECTHO, 4TO HNpoM3BeJeHHe IepBLIX JIBYX M3 9THX 4YHMcell Ha 38
MeHbIle NPOH3BeJleHHA ABYX Cle[VIOIHX.
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Jlokaxure, uto:

a) NpoMsBe/leHre JIBYX CPe/lHHX M3 YeThIpEX mNoclieloBaTellbHbIX
HeNnX unces Ha 2 Goswie NPoU3Be/IeHHUs KpalHuX unce;

0) KBaJIpaT cpejiiero U3 TPExX MocJe/loBaTeNLHLIX HeUéTHRIX YHces
Ha 4 GoJsbllle NPOU3BEJIeHHUs JIBYX KpaHHUX uHCel.

Cropona kBajipaTa Ha 2 cM GoJibllle OJIHOI M3 CTOPOH NPAMOYTOJIL-
HHKA W Ha 5 cM MeHwmle apyroit. Haiinute niomanes keajpara,
eCcJIH H3BeCTHO, YTO OHAa Ha 50 lZ:M2 MeHbIIe IJIOHIAaJH 1IPpAMOYIoJL-
HHEA.

Ecan juimny npaMoyroJibHMKa YMEHBIIHTEL Ha 4 ¢M, a HMUPHNY YBe-
JIMUMTL Ha b CM, TO IIOJIYHHTCH KBajJlpaT, IJoIajlk KOTOpOoro GoNbL-
Iie omazn npsiMoyroiasinka na 40 cm?. Haligure miomass nps-
MOYI'OJILHHKA.

IlepyMerp npsaMoyroJbHUKa pased 36 m. Eciau ero jJUIMHY yBeJH-
YUTHL Ha 1 M, a UPHHY YBEJHUUTL Ha 2 M, TO ero Iolajhb yBeJu-
gutea Ha 30 M2, OnpefiesnTe MIOMAAL MePBOHAYAJIBLHOTO IPAMO-
VIOJNLHUKA.

ITepumerp npsMoyroJbHuka pasen 30 cMm. Echiv ero inuny yMeHb-
HIWTEL Ha 3 CM, & IITHPpHHY VBAJIHYHTE Ha 5 CM, TO ILJoImajasL npamo-
yrojibHuKa yMmeHbinmuTes Ha 8 cm?. Haitaute mromajis 1nepBoHa-
HaJILHOT'O NIpAMOYTOJILHHEKA.

Haiinute sHauenue BuIPAXKeHUA:

a) a>+ab—-Ta-Thnpu a=6,6, b
6) x2—xy—4x+4y npu x=0,5, y =
B) ba’? - bax - Ta+ Tx upu a= 4, x=-3;
r) xb-xc+3c—-3bnpn x=2, b=12,5, ¢ = 8,3;
nNay—-ax—-2x+2ynpua=-2,x=9,1, y=-6,4;

e) 3ax —4by —4day +3bxupu a=3, b=-13, x=-1, y=-2.

PasnoxuTe HA MHOMKHTENIM MHOTOWIEH:

a) a* - 2a% + 2a - 4; n) a’b - b’c + a’c - be?;

6) x%— 12 + 6x° — 2x; e) 2x% + xy® — 2x% — y¥;

B) ¢t - 2c? + & - 2¢; xk) 16ab® — 10¢? + 32ac? — 5b%;
) =y -yt 5 3) 6a® - 21a?b + 2ab® - TH°.

IlpejicTaBsTe B BUJIe NPOH3BEJCHHS:

a) ma — mb + na — nb + pa - pb;

6) ax —bx —cx +ay - by — cy;

B) x*+ ax® -y - ay + cx® - cy;

r) ax®+ 2y — bx* + ay + 2x% - by.

PasiiookuTe HA MHOMHTENH MHOTOWIeH:

a) x2 - 10x + 24; B) x24+8x+ T; A x2+x-12;
6) x? - 13x + 40; r) x? + 15x + 54; e) x? - 2x - 3b.

161



794.

795.

796.

797.

798.

JlokaxkuTe, uro:
a) a(x+6)+x(x—-3a)=9 npu x = 2a - 3;
6) x(x—3a)+a(a+x)+4=13 upu x =a + 3.
JlokamxuTe TOMKACCTBO:
a) (W + G-y =y'y+ Dy -1)
6) (a® + 3a)(a® + 3a + 2)=a(a + 1)(a + 2)(a + 3);
B) (a? + ab + b?)(a® - ab + b2) = at + a?b? + bY;
r) -2+ )t +2+1)=B+ct+ 1.
IIpH KaKOM 3HAYCHHH d NPOHM3BEJICHHe
(x* + 4x? = 17x + 41)(x + a)
TONJICCTBONHO PABHO MHOrOUJIeny, He cojiep:kaiemy x°?

JlokaxkuTe, uto ecnn b+ ¢ = 10, To

(10a + b)(10a + ¢) = 100a(a + 1) + be.
BocnonszoBaBmIKCchL 9TOH (DOPMYJIOH, BLIMTHCIIHTE:
a) 23-27T; 6) 42 - 418; B) 59 - 51; 1) 84 - 86.
Jloraxkure, uro:
a) ecnu ab+¢2=0, 10 (a+e)(b+c¢)+(a—-c)b-e)=0;
6) ecnma+b=9,To(a+ 1)0+1)—(a-1)(b-1)=18.




(a+b)*=a*+2ab+b?
(a—=b)’=a?-2ab+p>

®OPMYJibl COKPALLIEHHOIO
YMHO>XEHUA

B 210 rnase Bbl yaHaete 00 MHTEPECHLIX TOXAECTBaX, C NOMOLULIO
KOTOPbLIX MNPOLIe BLINOJIHATL PeobpPa3oBaHUA PasfIUyHbIX BbiPAXEHWA.
I TOXAECTBA NONYYWIN cneuuanbHoe HasBaHve — GopMynbl cokpa-
WEHHOIO YMHOXEeHUs. OHWU LUIMPOKO MCNONL3YIOTCS AN NpeacTaBneHus
LLenoro BuIpaXeHus B BMAE MHOIOYMEHa WU pasfioXeHusi MHOTOUNIEHOB Ha
MHOXWUTeNW. B craplumx knaccax Bbl Hay4MUTECh NMPUMEHSTL UX B Npeoo-
pazoBaHusix Gosiee CNOXHLIX BbipaxeHwid. 3asepluaet rnagy naparpad,
B KOTOPOM HaxofAsT NpUMeHeHue Bce U3ydeHHble rnpaeuna npeobpasosa-
HUS BLIpaXeHWA. Bbl HayyuTech NPUBOAWUTL MHOMOUNEH C OfIHOR nepe-
MEHHOR K BUAlY, YAOOHOMY NS HAXOX/IEHUS €ro 3HauYeHUs C NOMOLLLIO
Kanbkynaropa.

_ KBALPAT CYMMbl U KBALPAT PASHOCTHU

32. Bossepenue B KBagpatr v B Ky6 cymmsl
M PasHOCTU ABYX BbipaXeHun

[1pu ymHOMEHMH MHOrowjleHa HA MHOTOWJIeH KayK/ILlH 4ieH OfHOro
MHOI'OWIeHA YMHOMKAIOT HA KasK/iblil wieH apyroro. OJIHaKo B HEKOTOPLIX
cJydasx YMHOMKEHHEe MHOTOWIEHOB MOMNKHO BRIMOJIHATEL KOpoUde, BOCHOJb-
B0BABIIHCE QOPMYyAAMU COKPAULEHNOZ0 YMHONCENUA.

Bospeném B kBajgipaT ecymmy a + b. Jlns sroro npejicraBum BhIpake-
uue (a + b)* B Bujse npoussenenus (a + b)(a + b) ¥ BLIIOAHUM YMHO-
JKeHue:

(@+bP=(a+b)a+b)=a®+ab+ab+b?=
=a? + 2ab + b2

3uaumr,
(a + by =a? + 2ab + b*. (1)

Keaapar CyMMEl ¥ KBANPaT pasHoCcTH
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Tospecrso (1) HazwiBaloT gopmyroi keadpama cymmvl. ITa popmy-
Jia 103BOJIAET NPOIe BLINOJHATL BO3BEJIeHMe B KBaJIpaT CYMMbI JIIOOBIX
JIBYX BLIpaXCeHHH:

KBaJIpaT CYMMBI JIBYX BhIpasKeHHH paBeH KBajpaTy MepBoro Bbl-
paxkenusi IJOC YJBOCHHOC NMPOH3BEJIeHHe NEepPBOro U BTOPOTro
BRIPAKEHHH IJII0C KBAJIPAT BTOPOrO BEIpajX{eHHs.

B «Hauanax» Epkanjia cnpase/UIHBOCTL
= paBencTRa

(a + b)? = a? + 2ab + b?
MPH MOJONHTENLHLIX 3HAYCHHSIX a H b loKka-
3aHAa I'eOMeTPHUeCKH ¢ MOMOILI0 ueprexka,
NpPUBEJIEHHOrO Ha pucyHnke 70.

e Boapejém B KBajipaT pasHocTh @ — b, 1o-
JIYIHM
(@a-bY=(a-b)a-b)=a’-ab-ab+b*=

a 7 =a? - 2ab + b
Buaunr,
Puc. 70 (a—b)2=a? - 2ab + b (2)

Tompnectso (2) nasuiBalor gopmyroil keadpama pasznocmu. Ona no-
3ROJISET MPOIEe BOZROJAWTHL B KBaJpAT pazHocTh JIOOLIX JIBYX BhIpa-
SKeHMH:

KBaJIpaT PasHOCTH JIBYX BLIDAXKCNMi paBen KBajipaTy MepBoro
BLIPAYKCHHSI MHHYC Y/IBOCHHOE IIPOUBBEJIeNHe TepRoro H BTOPO-
ro BHIpAjKeHHH IUIIOC KBajIPAT BTOPOro BRIPayKeHus.

3aMeTHM, UTO TOMACCTBO (2) MOMHO HOJYYHTL W3 TOMJecTBa (1),
eCJIM NPeJICTABHTE pasiocTh @ — b B BHJIe cyMMEL a + (=b):

(a - b)? = (a + (-b))? = a? + 2a(-b) + (-b)? = a? - 2ab + b°.

IpuBeném npuMepsl NpUMeRenns (POPMYJI KBAJIPATA CYMMEI M KBaJl-
paTa pasHoCTH.

IMpumep 1. Bospeném B kpagpat cymmy 8x + 3.
Ilo opmyJie KBajipaTa CYMMbI HOJYUMM
(Bx+3)2=(8x) + 2 8x-3+3%=64x% + 48x + 9.

IIpumep 2. Bozpeném B kBagpat pasnocts 10x — y.
BocnoaszopaBimuck ToxAecTBOM (2), moayuum
(10x - y)® = (10x)? — 2 - 10x - y + y* = 100x? — 20xy + y*.



Ilpumep 3. IlpejcraBum B BHje MHOrOWIeHa BhIpaskenue (-5a — 4)%
Bripaskenue (—5a — 4)? ToskjlecTBeNHO paBHo Bhipaskenuio (ba + 4)2.
JleficTBUTENLHO, NPH JI060M @ 3HAUEHHWAMM BhipaxkeHui —5a — 4
u ba + 4 ABIAIOTCS POTHBONONOMKHLIE UHCNa, 4 KBaJIPaThl NPOTH-
BOLOJIOMKHBIX uKcen pasHbl. [loayuaem

(-5a — 4)% = (ba + 4)* = 25a® + 40a + 16.

Mpumep 4. Ynpoctum puipaskenue 2x(3 + 8x) — (4x — 0,5)%.
b 2x(3 + 8x) — (Ax - 0,5)? = 6x + 16x? — (16x? — 4x + 0,25) =
=6x + 1622 - 16x2 + 4x - 0,25 = 10x - 0,25.
Buaa GopMyJBl KBajipaTa CyMMBI M KBaJ[paTa PasHOCTH, HETPY/HO
BhIBeCTH (popMyJikl KyDa cyMMEI H KyDa paznoctH. Umeem
(a + by = (a+b)(a+b)=(a’+ 2ab + b%)(a + b) =
=a® + 2a’b + ab® + a’b + 2ab? + b* = a® + 3a’b + 3ab® + b5,

CanefiopaTtenbo,
(a +b)* =a® + 3a®b + 3ab? + b°. (3)
ToxjecTBo (3) HABLIBAIOT QOPMYNOL KYOA CyMMbL.

Ky6 cymMMEI IBYX BhIpaskeHH# paBeH KyOy 11epBOI'o BhIpaykeHHst
IO YTPOeHHOoe IIPoM3Be/leHHe KBajipaTa HepBoro BhipakeHus
H BTOPOT'O [JIIOC YTPOLHHOe IPOU3BeJeHHe NepBOro BLIpaXceHHs
H KBaj(paTa BTOPOrO IJIOC KY0G BTOPOI'0 BhIpaskeHus.

AHaJOrHUYHO MOKHO NOJIYYHTh, UTO
(a - b)® = a® - 3a?h + 3ab? - b°. (4)
Tosectno (4) HaspiBalT Qopmyroit Kyba pasnocmu.

Ky6 pasnocTd JBYX BRIpajkeHHH paBen KyGy NepBoro Bhipaxe-
HHSI MHHYC YTPOCHHOe IPOM3BejieHHe KBAJIpaTa NepBoro Bhipa-
SKCHHSI M BTOPOTO IUIOC YTPOCHNOe NPOH3BEJICHHE TIePBOTo BhI-
paskeHHsi H KBaJipaTa BTOPOro MHHYC Ky0 BTOPOT'O BEIPasKeHHsI.

EBK/IW[, — npesHerpeueckuit MatemaTvk, XWBLUWA Ha
pybexe IV—IIl BB. 10 H. 3., ABTOP 3HAMEHWUTOrO Tpakra-
Ta «Hauana», NOCBAWEHHOIO ANEMEHTAPHOR reoMeTpun,
Teopun yucen. Okasas OrpoMHOE BNMSIHUE HA pasBuThe
MaTemaTuku.
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B3aMeTHM, uTO TOMJAECTBO (4) MOXKHO NOJYUMTL M3 TOXJecTsa (3),
ecJIM pasHoCThL @ — b 11pejIcTABHTE B BHJIe CYMMEI @ + (—b).
INpumep 5. Bozpeném B ky6 cymmy 2x + 3.
Nnmeem
(2x + 3P =(2x) +3(2x)? - 3+3-2x-32+ 3 =
= 8x% + 36x? + bdx + 27.

Hpumep 6. Bozpeném B kyd pasztocts 3x — 5.

Hmeem
(3x .))’ (Bx)* - 3(3x)*-5+3-3x- 5=
27x% — 136x2 + 225x — 125.
YnpaxHeHusa
799. IlpescraBrTe B BH/Ie MHOrOUJIeHa: i
a) (x+y)% @) (9-y
6) (p— Q% w) (a + 12)% &
B) (b + 3)% 3) (15 - x)%
r) (10 - e)%; u) (b - 0,5)%
n (y— 9% k) (0,3 — m)%.
800. I[lpeoGpasyiiTe B MHOIOUJIeH: |
a) (m +n)% n) (a - 25)% b
6) (c—d)% e) (40 + b)%; =
B) (x+9)% #) (0,2 - x)%
N 8-a% 1) (k-050 et

g

C noMousio pucynka 71 pasbicHuTe reoMeTpuueckHil cMuici (op-
Myl (@ — b)? = a® — 2ab + b% i NONOKUTENLHEIX @ M b, YloBIe-
TBOPAIOLIUX YCIOBHIO a > b.

802. IIposepbTe, UTO PABEHCTBO
v +22+(n+92=n-12+n+52+(n+72+10
Bepro npy n = 3. IlokaxmuTe, UTO HTO PABEHCTBO BEPHO NPH JIK-

GoMm 1.

803. IlIpeobpasyiiTe BeIpaXkenne B MHOMOUWJICH:
a) (2x + 3)% r) (5y — 4x)% 3K) (0,3x — 0,5a)%
0) (Ty — 6)% ) (-)a += b] 3) (10¢ + 0,1y)%

2
B) (10 + 8k)%; e) [ m— 2n]



810.

811.

812.

813.

814.

IIpeoGpasyiiTe B MHOTOWIEH:

2

a) (7 - 8b)% B) (%x - 3y] ; n) (0,1m + 5n)?;
2

6) (0,6 + 2x)% 1) (4.:: + %b] y e) (12a - 0,3c)2.

IIpeoGpasyiiTe B MHOTOUJIEH:
a) (—x + 5)% 6) (-2 -2)% B) (—n + 4)% r) (-m - 10)2.

W3 seipaxkennit (y — x)% (y + x)?, (-y + x)%, (=x + y)% (-x - y)? BHI-
GepuTe Te, KOTOPLIE TOMJIECTBEHHO PABHLI BLIPaXeHHIO:

a) (x+y)% 6) (x - y)-

JlokaskuTe TOMIECTRO:

a) (a—-0)?=(b-a) 6) (—a —b)2=(a + b

IlpejcraBpTe B BHjile MHOrOWIeHa KBajipaT JiByuJieHa:

a) (-9a + 4b)% B) (~0,8x — 0,50)%  n1) (0,08a — 50b)%
2

6) (—11x - Ty)% r) (—1%p+6q) :

I1peoGpazyiTe B MHOrOUJIOH:

a) (-3a + 10b)%; B) (8x - 0,3y)% n) (-0,2p - 109)%;

2

6) (-6m - n)% r) (50 + 'flgb] ; e) (0,8x - 0,1y)%.

e) (-0,5x — 60y)2.

Henonbsysi (opMysy KpajipaTa cCYMMbl HWJIH (OpMYJIY KBajipaTa
pPasHOCTH, BLIYHCIHTE:

a) (100 + 1)% B) 61% n) 9992 k) 9,9%
6) (100 - 1)% r) 199% e) 702% a) 10,22,
BrinonnuTe BosBe/icliHe B KBAJPAT:
a) (x*-5)%5  6) (T- % B) (2a + b 1) (-3p+ ¢)
[IpeoGpasyiiTe B MHOTOWJIeH: 4
a) (a® - 3a)% B) (c? - 0,7¢%% ) (1 ;}a"‘ + 8&2] ;

2
6) (% B4 Gx] .
IIpencraBkTe B BHje MHOrOWIeHa:
a) (a® - 2b)%;  06) (2°+3yY)%;  B) (7a® + 12a)%; 1) (15x - %)%
BaMeHHTe BHAK * OJIHOWIEHOM TAK, UTOGLI MOJYUHBIIeecs: paBeHCT-
BO OLLJIO TOMIECTBOM:
a) (++ 202 =a?+ 4ab + 4b%; r) (*—9¢)?=36a' - 108a%c + 81c¢2;

6) (3x + %) =9x% + 6ax + a?; n) (5y + %) =251+ 4x*y + 0,16x5;
B) (*—2m)*=100—-40m +4m?; e) (3a+2,5b)?=9a% + 6,25b% + %,

r) (4y® — 0,552 e) (0,60 — 60b2)2,
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815. Yunpocrure Bupamenne:

a) (12a-1)>- B) 121-(11-9x)% n) b2+49-(b-T)%

6) (2a+6b)%— 24ab r) a’’—(ab-"7y% e) a'-81—(a’+9)%.
816. IlpescraBbre B BHJIe MHOIOWIeHA:

~a) 18a + (a - 9)% B) 4x2 - (2x — 3)%;

6) (5x — 1)> - 25x% r) (a + 2b)% — 4p2,
817. YupocTuTe BLIpaXkenue:

a) (x -3 + x(x+9) r) (b—4P +(b-1)(2-b);

6) (2a + 5)* - Hh(4a + 5); 1) (a+ 3)(5 —a)-(a-1)%

B) 9b(b— 1) — (3b + 2)%; e) (5+2y)(y - 3)- (5 - 2y)%.
818. YinpocTuTe BhIpaskeHne M HaHJIHTe ero sHaveHHe:

a) (x - 10)? - x(x + 80) npu x = 0,97;

6) (2x + 9) — x(4x + 31) upu x = -16,2;

B) (2x + 0,5)%2 — (2x — 0,5)2 npn x = -3,5;

r) (0,1x - 8)? + (0,1x + 8)2 npu x =-10.
819. Pemmre ypaBHenue:

a) (x-6)—x(x+8)=2; B) y(y-1)-(y-5¢=2;

06) 9x(x +6) - (Bx+1)2=1; r) 16y(2 - y) + (dy — 5)° = 0.
820. Hailijure Kopenh ypaBHeHHs:

a) (x- 52— x2=3; B) 9x? -1 - (3x - 2)2=0;

6) (2y + 1) — 4% = 5; r) x+(bx+2)y>%= 2"5(I+:c3}
821. IlpeacraBrTe B BH/le MHOIOWIeHa BhIpaskeHHe:

a) 7(4a - 1)% r) 3(a - 1)+ 8a;

0) -3(5y — x)% n) 92 -4 +6(c - 2)%

B) —10[ b+2] @) 10ab — 4(2a - b)® + 6b%.

822. [IpeoGpasyiiTe B MHOrOUJICH BLIpAXKeHHO:

a) 5(3a+ 1% B) -3(2 - x)® - 10x;

6) —6(4 - b)% r) 12a% - 4(1 - 2a)* + 8.
823. IlpesncraBnTe B BHJIe MHOTIOWIeHA:

a) a(a + 9by%; B) (a + 2)(a - 1)%

6) 6x(x?+ bx)% r) (x - 4)(x + 2)2
824. JlokaxkuTe TOXKJAECTBO:

a) (a + b)* + (a - b)* = 2(a® + b?);

0) (a-e-bg“—(a—b = 4ab;

B) a?+ b= (a + b)* - 2ab;

r) (a + b)? — 2b(a + b) = a® — b2,
825. Jlokasxkure Toxectso Jluodanra (111 B.):

(a® + b%)(c? + d?) = (ac + bd)? + (ad — be)’.
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826.

827.
828.

829.

830.

832.

Ilpn Kakom aHaueHHM X:

a) kpajipar Jpyuiena x + 1 wa 120 Gonbine kpajpara AByuJiena x — 3;
6) kBajpar apyunena 2x + 10 B 4 pasa Goasllle KBaJipaTa AByujiena
x— 57

llonsaysick ¢opmysioil Kyba cyMMbl, lpeobpasyiiTe B MHOI'oWJIeH
Buipaskenue: a) (a + 2)% 6) (2x + y)% B) (a + 3b)°.

[Tonwaysck opmyioit Ky6a pasHocTH, npeo6pasyiiTe B MHOrOWIeH
Bhipaskenue: a) (b - 4)% 6) (1 - 2¢)% B) (2a - 3)%.

YupocTuTe BLIpaskenHe:

a) (x+ 3P - (x - 3)% 6) (a — 2b)* + 6ab(a — 2b).

BalnuiuTe B B BhIPAsKeHW:

a) pasHocTh KBajpaton 2m u Tn;

6) kBajipaT pasnocTH x U 8y;

B) yTpoenmnoe npoussesienne 6a u b?;

r) NpoMsBejileHHe CYMMEI d ¥ b W UX PasHOCTH.

PaziosHTe Ha MHOMKMTENH Muorounen a® + 2a + a? + 2.

M3 nymktoB A W B, paccrosinde Mexjy kortopuimu 1020 km,
OTNPABKHJIHMCE OJ[HOBPEMEHHO HABCTPEUY JPYr JPYry JlBa Ioesja,
NPHYEM cKopoeTh ojinoro 6uuia na 10 km/4a Goanine CKOPOCTH JIpy-
roro. Yepea 5 u noesjia, emé He BCTPETHBIIHCHL, HAXOJHIHCE HA
paccrosinuu 170 kM apyr or apyra. Haiijjure cKopocTH 10e3j0B.

<POpMYJILI KBAJIPATA CYMMBEI M KBAJIPATA PA3HOCTH HAXOJAT IIPHMeHe-
HHe He TOJILKO jUIA BO3BEIeHUs] B KBAJIPAT CYMMbI ¥ PA3HOCTH, HO M JUIS pas-
JIOXKeHHs HA MHOXKHMTeJIN Bulpaxkenuii Bua a® + 2ab + b2 u a? - 2ab + b2,

JleHcTBHTENLHO, TOMEHSIB MECTAMH B HTHX (POPMYJIAX JIOBYIO W Ipa-
BYIO YACTH, NOJYUHM

a?+ 2ab+ b%=(a +b)%; a®-2ab+b=(a - b):

IlpuBejiénnnie paBencTBa NMOKAsLIBAIOT, 4To Tpéxuien a2 + 2ab + b?

MOXKHO NpeJICTABMTL B BHJe npoussejenust (a + b)(a + b), a Tpéxunen
a® — 2ab + b? moxHO npejICTABUTL B BHJe NpousBejienuit (a — b)(a — b).

Hpumep 1. llpeacrasum Tpéxuien 9x? + 30x + 25 B Bue KBajpaTa
JIBYUJIeHa.
Ilepsoe cnaraemoe npejicraBiasier coboil KBajJ[paT BhIpaskeHus 3x,
TpeThe — KBajjpaT uMcna 5. Tak Kak BTOpoe ciaraemoe paBHO
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VJIBOGHHOMY 1IPOM3Be/IeHNIo 3X U 5, TO 5TOT TPEXuJeH MOMKHO Npej-

CTABMTHL B BHJle KBajpaTa cyMMbl 3x u 5:

9x2 + 30x + 25 = (3x)>+ 2 - 3x - 5 + 5% = (3x + H)~

Mpumep 2. Paznosxkum Ha MHOKATEJNH TpéxwieH a? — 20ab® + 100b%,
3Jleck MOMKCHO IPHUMEHHTL (DOPMYJIY KBAJ[PATA PABHOCTH:

a® - 20ab* + 100b* =

=a?-2-a-100% + (10622 = (a — 10622 = (a — 10b%)(a — 10b%).

YnpaxHeHusa

833. llpencrapeTe TPEXUJICH B BHJle KBajpaTa JIBydJiena:
a) x? + 2xy + y% B) a? + 12a + 36; n 1-—2z+2%
6) p* - 2pq + g% r) 64 + 16b + b% e) n%+4n + 4.

834.

837.

839.

IIpencrasbTe TpéxusieH B BHjle NPOM3BEJCHMS JIBYX OJIMHAKOBBIX
MHOMHUTeNei:

a) 4x% + 12x + 9; r) -Emz +4n? - 2mn;
6) 25b% + 10b + 1; n) 10xy + 0,25x? + 100y%
B) 9x2— 24xy + 16y%  e) 9a® —ab+ %bﬂ.

. llpeoGpasyiiTe TpéxuJieH B KBaJIpaT JIBYyUWJieHa:

a) 8la?- 18ab+b% n) 8ab+b?+ 16a% n) b?+4a’—4ab;

6) 1+y*-2y; r) 100x?+y?+20xy; e) 28xy+49x%+ 4y
[TocTaBLTe BMECTO BHAKA * TAKON OJIHOUWICH, YTOOK! TPEXUIICH MOMK-
HO GLUIO 1IPEJICTABHTE B BU/IE KBAJPATa JBYUJieHA:

a) *+ 56a + 49; B) 25a2+*+}lb3;

6) 36 — 12x + #; r) 0,016% + « + 1002

BuumuTe BMecTO 3HAKA * He[oCTAIOIHe OIHOUJIeHL! TAaK, YTOOLI
NOJIYUHJIOCH TOMJeCTBO:

a) (*+ 2a)® ==+ 12ab + »; 6) (3x + %)% = = 4 = + 49y,

. BaMeHMTe 3HAK * TAKUM OJIHOUJIEHOM, UTOOL [oJiyueHHoe Bulpazike-

HHEe MOYKHO OLIJIO NPeJICTABHTL B BHJIe KBAJPATA JIBYWICHA:

a) b + 20b + *; B) 16x? + 24xy + *;

06) *+ 14b + 49; r) x - 42pq + 49¢%.

IIpescTaBrTe TPEXusieH B BUJle KBaJIpaTa /IBYUIeHa WM B BHAE Bhl-
paskenus, NPOTHBONOJIOMHOIO KBAJIPATY JIBYUJIeHa:

a) —1 + 4a - 4a%; r) —44ax + 121a% + 4x%;

6) -42a + 9a? + 49; n) ded - 25¢% - 0,16d%;

B) 24ab — 16a? — 9b%; e) -0,49x% — 1,4xy - y°.



840.

S

3

847.

849

.

Haipure snauenne BhIpaXKeHHs :

a) y*— 2y + 1 npu y = 101; -11; 0,6;

6) 4x2 - 20x + 25 npu x = 12,5; 0; -2;

B) 25a? + 49 + 70a upu a = 0,4; -2; —-1,6.

Bepio Jiv, 4To Np#H JI06LIX 3HAYEHHSIX X:

a) x2+ 10> 0; 6) x? + 20x + 100 > 0?

CpaBuuTe ¢ HYJIEM 3HAUCHHE BLIPAMEHHS:

a) x? - 30x + 225; 6) —x? + 2xy — y*.

[TocTaBhTe BMECTO MHOTOTOUMS KAKOH-JIMOO W3 3HAKOB = WIM <
TaK, YTOOLI MOJYUHBINEECS HEPABCHCTBO OLLIO BEPHO NPH JIOGOM
SHAUCHHH X:

a) x2 - 16x + 64 ... 0; B) —x2-4x—-4...0;

6) 16 + 8x + x? ... 0; r) —x?+ 18x - 81 ... 0.

IlpejicTasbTe BhIpaskeHHe B BH/Ie KBajpaTa JIByuJieHa, ecJM 5TO
BO3MOKHO: :
1 . y 1. 2 A s
a) 4x2+3.r+9, 1) g¥ +p Y+ 5y
6) 25a? - 30ab + 9b%; ) 10062 4 9¢2 — 60be;
B) p?—2p + 4; e) 49x? + 12xy + 64y°.
IlpeobpasyiiTe BLIpaskenWe B KBaJIpAT JIByUJieHa:
a) xt - 8x%y% + 16y%; B) iaz + 2ab? + 4b%;

6) %I“ + 2x%a + 16a2; r) a®x® - 2abx + b2

Paznoxure HA MHOMHTENM TPEXUJIeH: §

a) 4a® - 4a%b? + b 6) b® - a?b* + Za‘.

Jlokaskure, uTO NPH JIOGOM 3HAUEHHH X MHorowien x? + 6x + 10
HPpHHHUMAET HOJIOKHTRJILHLIC 3HAYTCHHH.

JlokasxuTe, 4TO BLIpa)KeHHe NPHIHMACT JIMIIEL NMOJOKHTENLILIe
SHavYeHnua:

a) x%+ 2x + 2; B) a? + b% - 2ab + 1;
6) 4y’ — 4y + 6; r) 9x% + 4 - 6xy + 4y%

ITpounTaiiTe BLIpakenHe:

a) (a - 100)%; 6) a? - (100)%; B) (a + 10b)(a — 108).
BanuuiuTe B BHJle BhIpaXKeHMus:

a) KBajJipaT cyMMEI 3a H %b;

6) cymmy kpajpaton 0.5m u 5,3n;
B) npouasejenue 0,6x% u 9y,
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851. [IpefcraBbTe B BHJIe MHOTOYJIeHA:

a) (x? + dxy — y?)(2y — x); B) (a® — 4ab + b?)(2a - b);

6) (3 - a)(a® - 4a? - ba); r) (x - p)(x? + px + p?).
852. IlpejicTaBLTe BLIpAsKENMe B BHJIC KBAJPATA OJIHOWIICHA:

a) 4x'; B) 36mS; 1) 9at?;

6) 0,25a%; r) a’’ e) 0,16x%yt.

853. IlpeoGpasyiiTe B MHOrOWIeH Bupaxkenue: a) (3 + a)®; 6)(x — 2)°.

Hanuwmre dopMyily KBaipata CyMMbl. MNpoBeMTe 0Ka3aTeNbLeTBo.
Hanuiute dopmyny KBaapara pasHocTu. MpoBeauTe [0Ka3aTesCTBo.
MpuBeauTe NpUMep TPEXUEHa, KOTOPLIR MOXHO NPeICTaBnTh B BUIE
KBajipata CyMMbI.

MpuseauTe NPUMep TPEXWIEHa, KOTOPLIA MOXHO NPeACTaBuThL B BUIE
KBajipata pasHocTu.

Hanuwwmwure dopmyny Kyda cymmbl. Boaseaure B KyO apyuned a + 2b.
Hanuwwre gopmyny Kyba passoctu. Boageaure B KyO ABYWIeH 3x — y.

PA3BHOCTb KBALPATOB.
CYMMA U PABHOCTb KYBOB

PacemoTpum emné oiny (popMyJIy COKpaléHHoro yMHOXKeHus1. Y MHO-
JKHM pasHocTh a — b Ha cymmy a + b:

(a —b)(a +b)=a®+ab - ab - b®=a? - b,

3naumr,
(a - b)(a +b)=a*- b2 (1

ToskiecTro (1) MOZROJSIOT COKPANEHNO BLINIOJIHATEL YMHOMKEHHE pas-
HOCTH JIIOOLIX JIBYX BRIPAYKeHMIl HA UX CYMMY:

NPOU3BEJICHHe PasiocTH JIBYX BLIPASKeHWH W MX CYMMBI pPaBHO
PA3HOCTH KBAajPATOB DTHX BHIPASKEHMIl.



IIpuBeném npuMepsl npuMeHenus: popmyisl (1).

IIpumep 1. YMHOKHM pasHocTh 3x — Ty Ha cymmy 3x + Ty.
» BocnonszoBaBmuch ToxAecTsoM (1), nosyunm
(3x — Ty)(Bx + Ty) = (3x)% - (Ty)? = 9x2 - 492
IMpuamep 2. IlpejacraBum B BHJIC MIOTOWICHA ITPOUBBEJICHHE
(5a? - b%)(5a? + b%).
IIpumenus ToxaecTso (1), moayuum
(5a? - b¥) (ba? + b3) = (5a?)? - (b3)% = 25at - bS,
IMpumep 3. IlpejicTaBuM B BHJIe MHOrowieHa NpousBejlenHe
(—2a - 9c)(2a - 9c).
Brinecem B Buipakenuu —2a — 9c¢ 3a ckobku —1, Torja
(—2a — 9¢)(2a — 9¢) = (-1)(2a + 9c)(2a - 9Y¢) =
=~((2a)* - (9¢c)?) = —(4a® - 81c?) = —4a? + 81>
IIpeofpazoBaiie MOXKHO BBLINOJHHTL MHAUE:
(—9¢ — 2a)(-9c¢ + 2a) = (-9¢)? — (2a)? = 81¢2 - 442

Mpumep 4. Yupoctum sripaskenue 6,5x? — (2x + 0,8)(2x - 0,8).
Hmeem
6,6x% — (2x + 0,8)(2x - 0,8) = 6,5x? — (4x? - 0,64) =
=6,6x? - 4x% + 0,64 = 2,5x% + 0,64.

YnpaxHenusa

854. BulloJiHuTe YMHOMXEHHE MHOI'OUJIEHOB:
a) (x—y)(x+y) 1) (x+3)(x-3); ) (n—3m)(3m + n);
6) (p+@p-q; A (2x-1)(2x+1);  3) (2a-3b)(3b+2a);
B) (p-5)(p+5)  €) (T+3y)@By—T7;  u) (8c+9d)(9d - 8c).

855. Buinonuure ymHoKenue: & .

a) (y—4)(y + 4);

6) (p— T)(7 + p);

B) (4 + 5y)(5y — 4);
r) (7x - 2)(7x + 2); =
n) (8b + 5a)(5a — 8b);

e) (10x — 6¢)(10x + 6¢).

856. C nomouibio pucynka 72 pasbicHH-
Te reoMeTpHYeCKHi cMBICH (BOPMYJIbI
(@ — b)(a + b) = a® — b* pns nonoNH-
TeNLHKIX @ W b, YAOBIETBOPSIOIMINX
VCJIOBHIO @ > b. Puc. 72

b
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859.

862.

- [[pejl(:'rasb're B BHJ/le¢ MHOI'OYWIieHa HpOH3BejleHHe:

a) (22— 5)(x%+5); e) (a® - b?)(a® + b2);

6) (4+ %) (y* - 4); x) (¢t +d?)(d* - c);

B) (9a - b%) (b® + 9a); 3) (5x2+ 2% (5x2 - 2°);

r) (0,7x + y*)(0,7x - i); u) (1,4¢ - 0,75%) (0,747 + 1,4¢);

1) (10p? - 0,3¢%) (10p? + 0,3¢%); k) (1,3a®— 0,16%)(1,3a"+0,1b*).

. Buuinure BMecTO 3HAKA * OJIHOWIIEH TaK, YTOOLI MOJYUHJIOCH TOM-

JecTBO:

a) (2a + *)(2a — *) = 4a® - b%;

6) (* — 3x)(* + 3x) = 16y% — 9x%;
B) (* - bY)(b* + ) = 121a'" - b5;
r) mt - 225¢'0 = (m? - *)(* + m?).

IlpencrannTe B BUJIe MHOroYwIena:

a) (3x% - 1)(3x% + 1) N (0,4y° + 5a®)(5a? - 0,4y%);
0) (ba — b%)(H° + Ha); e) (1,2¢2 - 7a?)(1,2¢% + Ta?);
S5 1 a8 ¢ 14} 5 8,5 54
B) {Tm +4n ][7m 4n. ] 3MK) [8x+y ][y sx].
1 _ 1|l L) 1s_ 1
P)[l5 8p][gp +l5]’ 3) (TP 0.0]][0.0]+7p].
. HaiijjuTe sHaueHHe BLIpa’KeHHA:
a) (100 - 1)(100 + 1); r) 201 - 199; k) 1,05 - 0,95;
6) (80 + 3)(80 — 3); n) 74 - 66; 3) 60,1 - 59,9.
B) 64 - 56; e) 1002 - 998;
. Hajigure sHauenue nponsBejieHns:
a) H2 - 48; r) 2,03 -1,97; ) 9,7-10,3;
6) 37 -43; n) 17,3 - 16,7; 3) 50,2 - 419,8;

B) 6,01 - 5,99; e) 29,8 - 30,2; n) 4,6 - 5,4.

l'[po,q(:'ram.m BLHIpAKCHHE B BHJIC MHOroOYJeHa, HCNoJbL3ys CoOTBeT-
CTBYIOIYIO (DOPMYJIY COKPAIEHHOr0 YMHOMKEHHA:

a) (-y +x)(x + y)s r) (x+y(-x-yk

6) (-a + b)(b - a); N (x-y)y - x);

B) (=b—c)(b-c) e) (—a - b)(-a - b).

. llpencrasbTe B BHJle MHOrOWIeHA:

a) (-3xy + a)(3xy + a); r) (-10p* + 9)(9 - 10p');
6) (-1 — 2a%b)(1 — 2a°b); ) (0,2x + 10y)(10y — 0,2x);
B) (12a® - Tx)(-12a® - Tx); e) (1,1y - 0,3)(0,3 + 1,1y).

. Boinosuure YMHOMeHHe:

a) (~m? + 8)(m? + 8); B) (602 + 1)(-6n2 + 1);
6) (5y — v¥*)(¥? + 5y); r) (<7ab - 0,2)(0,2 — 7ab).



865.

867.

869.

870.

871.

872.

873.

Haipure naubGosnblliee 3HaUeHHe BhipaXKeHHWsi:

a) (7 - 6x)(7 + 6x); B) [,—:— 2y][%+2y];

ofc-poiorh o fwrtfitu)

. Haliure nanGosbinee HJIM HaMMeHbLIee 3HAUCHHE BbhIpasKeHuHd,

eCJIH TAKOe 3HaUYeHHe cyllecTByer:
a) (ba - 0,2)(0,2 + 5a); B) (13a - 0,3)(0,3 + 13a);

6) (12 - Ty)(Ty + 12); r) (10 — 9m)(9m + 10).
[IpecTaBbTe B BUjIe MHOrOUJIeHA:

a) 2(x - 3)(x + 3); r) -3a(a + 5)(5 - a);

6) y(y +4)(y —4); ) (0,5x — 7)(7 + 0,5x) (—4x);

B) bx(x + 2)(x — 2); e) -5y (-3y — 4)(3y — 4).

. IlpejicrapLTe BLIpadkenue B BHJIe MHOTOYJIeHA:

a) (b+a)(b-a)s B) (a—4)(a + 4)%
6) (x +yPy - x) r) (3p + 1)2(1 - 3p).

Brinonnure ymHomenue:

a) (b—2)(b+ 2)(b% + 4); ) (x—3)2%(x+ 3)%
6) (3 - )3+ y)(9 +y?) e) (y+ 4)2 y - “1)2
B) (@2+ )(a+ 1)(a— 1) w) (@a—-5 ('i+

r) (¢t + 1)(c? + 1)(c? - 1); 3) (c+4)*(4 - c))

YupocTuTe BLIpasken
a) (0,8x+15)(0,8x— l‘i)+0,36.r2 r) (3a—1)(3a+1)-17a%

6) 5b%+ (3 - 2b)(3 + 2b); 1) 100x? - (5x - 4)(4 + 5x);
B) 2x2—(x+1)(x—1); e) 22¢2 + (=3¢ -T)(3c-"T).
Yupocrure:

a) (x - y)(x +2y) x2+yz r) (3m — 2)(3m + 2) + 4;

6) (2a + b)(4a® + b*)(2a - b); ) 25n% — (7 + 5n)(7 - 5n);
B) (¢? + b)(c® - b)(c® + b?); e) 6x? — (x - 0,5)(x + 0,5).

JlokaskuTe, YTO KBaJpaT JIOGOrO HEJOro YHCIA Ha eAHHUILY GOJib-
e NpoUaBeleHus NpeibIAYIIero H Mociaeyiomero neJbix 9uce.

YHpocTHTe BRIpaskeHHe:

a) (x—2)(x+2)- x(x+5)

6) m(m-4)+ (3 - m)(3 + m);

B) (4x — a)(4x + a) + 2x(x — a);

r) 2a(a + b) - (2a + b)(2a - b);

1) (ba - 3c)(ba + 3¢) — (Te — a)(Tc + a);

e) (4b + 10¢)(10c — 4b) + (=5c + 2b)(5c + 2b);
w) (3x — 4y)? — (3x — 4y)(3x + 4y);

3) (2a + 6b)(6b — 2a) — (2a + Gb)°.
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874.

875.

876.

8717.

878.

879.

(/las paGomut & napax.) Jlokaskure, 4TO CYMMa NPOHM3BeleHHs
TPEX 1ocie/loBaTe/ILHLIX HEeJLIX UMce)l M cpejiHero M3 HUX paBHa
KyOy cpejiHero umcsia.

1) IlposeprnTe yTBepsic/icnHe na npumepe uncen 19, 20, 21.

2) CocraBbTe BEIpa)keHne, 0603HAUMEB Uepes p OJIHO M3 ITHX UHcel,
H BHINOJIHUTE NpeoGpasoBaHie COCTABJICHHOIO Bhipaxkenus. OjHo-
MY yuaiiemycsi pekoMenjiyeMm o603HAUNTL Uepes p HauMeHblllee U3
ypces, a JIpYroMy — cpejlnee U3 uncel.

3) IlposeprTe Jipyr y Jipyra npaBWJLHOCTL npeoGpasoBanuii
H CPABHUTE MX CJIOMHOCTE.

YupoctuTe BhIpaxkeHue:

a) ba(a —8) - 3(a+ 2)(a - 2);

6) (1 —4b)(4b + 1) + 6b(b — 2);

B) (8p—q)(q+8p) — (P + P — )

r) (2x - Ty)(2x + Ty) + (2x — Ty)(Ty — 2x).

Pemure ypasuenue:

a) 8m(1 +2m)— (4m + 3)(4m — 3) = 2m;

6) x—3x(1-12x)=11 - (5 - 6x)(6x + 5).

Hajlijiute Kopenh ypaBHeHHs:

a) (bx—1)(6x+1)-4x(9x + 2)=-1;

6) (8 —~ 9a)a = -40 + (6 - 3a)(6 + 3a).

IIpejicTanLTe BRIpaXkenne B BWJIC KBAJIDATA /IBY'IONA:
a) 1 - 4xy + 4x%y% 06) iazbz +ab + 1.

JlokaskuTe TOKACCTRO:

a) (a + b)? - 4ab = (a - b)%;

6) (a — by + 4ab = (a + b)%;

B) (x+ 3)° + (x — 3)® = 2x® + bdx.

Pasnioscnte HAa MHOKHTEIIN:
a) 2abc? — 3ab’c + 4a’be; B) —15am®n* — 20am*n®;
6) 12a*xy® - 6axy®; r) —28b4cSy + 166555,
Pemure ypaBHenue:
x—2 _x . _ 3x -1 3
a) 2x— = 6; r) 6 2 2,4;
x+1_  3x+1 _5-2y )

6) 1+ 3 =x T n) 0,69 = 3 13,8;

1-y _¥y 4+ 2x L
D) ZE+y=3+& e) 0,5- —===x-10.



882. Co cranmuit M n N, paccrosinne mexly kKotopuiMu 380 kM, ojfHo-
BPeMeHHO HABCTPeUY JIPYT JAPYTY BLIIUIK JiBa noesfia. CKoOpocTh 1Mo-
esjla, oTnpaBuBIIerocs co craniuy N, GLuia GoJiLine cCKOpocTH JIpy-
roro moezjia Ha 5 KM/u. Yepes 2 u nociie oTHpaBIeHHdA Ioe3jlaM
ocTaBajock NPoHTH 1o BeTpeuu 30 kM. HaliinTe cCKOPOCTL 110€3/10B.

B Tosknecte (@ — b)(a + b) = a® - b noMensieM MecTaMH NpPaByio
nesyio vactu. Ionyuum

a?—b?=(a-b)(a+b).

ITO TOMJICCTBO HABLIBAIOT (opMyaoit pasHocmu keadpamos. Ké
NPHMEHSIIOT JUIA PasiodKeH st Ha MIIOMKHTENM PA3HOCTH KBaJIPATOB JII0-
ORIX JIBYX BRIPAYKeHHI:

pasnocTh KBAJIDATOR JIBYX BHIDAXKeHHI paBHa NPOH3BCACHHIO
PasinoCcTH HTHX Bl:lpam!ll‘lﬁ H HX CYMMBEI.

IlpuBenémM npuMepnl npuMenenusi GOpPMYJILI PA3HOCTH KBaJIPATOB.

Mpumep 1. PazioskUM Ha MHOMKHTENH Bhipaskenue 36 — a?.
Tak kak 36 = 62, To

36 — a®?=6% - a?=(6 — a)(6 + a).

Mpumep 2. Ilpescrasum B Buje npoussesenus asyunen 49x? — 16y5.

JlaHHBIA JBYUIeH MOKHO NPEJACTABATL B BHJC PAZHOCTH KBaJ[PATOB.
IMomyuum

49x2 — 1645 = (Tx)2 — (4y°) = (Tx — 455 (Tx + 45°).

YnpaxHeHus
883, Pamlo}l{“'fe Ha MHOMHTEJH MHOI'OWIeH:
a) X-y% 1) mi-1; *) p?-400;  ®) B2 3
6) ¢ - 2% n) 16 - b2 3) y?-0,00; 1) % - n%
25

B) a® - 25; e) 100 — x% u) 1,44 — a?; M) — -
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884. PazniozkuTe HA MHOMKHUTEJNIN:

a) 25x2 - y?; n) 9m? - 16n2; ") 9 - b%c%;

6) —m? + 16n%; e) 64p? — 81¢%; k) 4a?? - 1;

B) 36a% - 49; 3K) ~19a? + 16b%; n) p? - a’b%;

r) 64 - 25x% 3) 0,01n2 - 4m?; M) 16¢2d? - 9a?.
885. llpescraBbTe B BHJIe IPOU3Be/lCHH:

a) x? - 64; r) —-81 + 25y%; k) x%y? — 0,25;

6) 0,16 — c% n) 144b? — c%; 3) cd? -

B) 121 - m% e) 0,64x? - 0,49y% u) a’x? — 4y

886. Boiuucaure:

a) 472 - 37% B) 1262 - 74% n 0, 8422 - 0.15;2;
6) 53% - 63% r) 21,32 -21,2% e) (.:u—] - [4%] .
887. Hajijure 3nauenme npozﬁnz g ) : e
36 792 — 652 53%— 272 53— 3
D 9w P "eroae
888. Haiigute 3navenne BHIPAsKeHHs: 262 — 122
2 _ 212 2 _ 1562 - 1e
a) 412 - 31% B) 256% - 156% N st
2 _ 042, 2 _ 2, 63° — 27?
6) 762 — 24% r) 0,783% - 0,217% e) 83 — 9"
889. Pasnoxure HA MHOMKHUTENN:
a) x'-9; r) ¥ -p' i) bt — y1% K) ¢® - db;
6) 25— n% n) ¢ —db; 3) m® — nb% n) a*-16;
B) m® — a?; e) xf - a%; n) a' - b4; M) 81 — bt
890. PemnTe ypaBHEeHHe:
a) x2-16=0; r) a®- 0,25 = 0; k) 4x2 -9 = 0;
6) y2-81=0; ) b2+ 36 =0; 3) 25x% - 16 = 0;
n)%—ﬁ:o; e) x2—1=0; u) 81x2 + 4 = 0.
891. PemuTe ypaBHeHHe:
a) m? - 25=0; B) 9x? -4 =0;
6) x? - 36 =0; r) 16x? - 49=0.
892. llpeacrasbTe B BHJIe [IPOU3BEJIeHHA:
a) c® - Oxt; r) atbt - 1; #x) 16m?y® — 9n4;
6) 100y? - a% n) 0,36 - xey 3) 9x8yt — 1002%

B) 4x1 - 25b% e) da? — n) 0,81p°m* - 0,01x2.
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893.

894.

805.

8906.

897

8908.

899.

900. (Badaua-uccaedosanue.) BepHo Jiu, uto eciun

Pazsioskure Ha MHOMHTENH:

a) 64 -y r) 25mé — n?; w) 64 — a'vy;

6) x2 - cfb; n) 1 - 49p'% 3) 16b6%"2 ~ 0,25;

B) a' - b5 e) 4y% — 9a%; u) 81x%2 — 0,36a2.
IIpejictaBLTe BhIpaskKeHHe B BHJE 1IPOU3BEICH U’

a) (x+3)2-1; B) (4a - 3)% - 16; n) (5y — 6)2 — 81;
6) 64 — (b + 1)% r) 25— (a+ 7% e) 1-(2x - 17~
PassiosmnTe na MHONKHTCIIN:

a) 9y% — (1 + 2y)% r) (ba — 3b)? — 25a%;

6) (3¢ — 5) — 16¢2; n) (-2a? + 3b)? — 4at;
B) 49x2 — (y + 8x)% e) b8 — (x — 4b%)2.

Hpenc'ram.'m B BHJI¢ NTPpOH3BeJIeHAAL

a) (2b - 5)? - 36; B) (4-11m)* - 1; n) (5¢ - 3d)? - 9d%
6) 9 — (7 + 3a)% r) p?—(2p+ 1)% e) a'— (9b + a?)?.
[lpejcrasbTe B BHJIe 1IPOM3BEJICHHA:

a) (2x + y)? - (x - 2y)% B) (m + n)® — (m — n)%

6) (a+ b)Y — (b +c) r) (dc - x)? = (2¢ + 3x)%

a) JlokaxuTe, UTO NPH JIOGOM HATYPAJILHOM 71 3HAYCHHE BhLIpaXke-

Hust (4n + 5)% — 9 penutes na 4.
6) JlokaxkuTe, UTO NPH JI0G0M HATYPAJILHOM N 3HAUEHHE BLIpajKe-
uusa (n + 7y — n? genurcs na 7.

Ha croponax upsAMOYroJibiiHKa I[ocTpoe-
HEl KBajipaThl (puc. 73). Ilnomans oaunoro
KBajipaTa Ha 95 cM? Gonblne nuomanu Apy-
roro. Haijiure nepumerp npsmMoyrojibHuKa,
€CJIM M3BeCTHO, UTO JUTHHA NPSMOYTOJLHH-
Ka Ha 5 ¢M GoJibllle ero MUpHHEI.

P — NpocToe YHCIOo, GoJkinee 'rpéx. TO 3HA-
yenue BLIpaskenusi p® — 1 gpatno 12.

1) IlposepbTe NpaBHILHOCTL YTBEPKACHHS  pu. 73

HAa KOHKPeTHLIX lIpUMepax.

2) Pasznoxkute Muorowien p® — 1 wa Muoxkutenn. OGeyaure, nove-
MY NoJIVYeHnnoe npousnsejienue Kpartno 4.

3) OGeyaure, nouemMy NoJyUIeHnoe NpoHsBejleHHue JIeIuTest na 3.
4) Cpenaiite BLIBOJI.

Ilpejcraspre B BUjle Kyba ojHOWIeHA BhipaXKeHuHe:
a) 27a®; B) 8b5; n) —27a3x5;
6) —-8m?; r) —64p%; e) 64axY.
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902. [lpeacraBpTe MHOMOWJICH B BHJIC KBAaJIpaTa JIBYUJIeHA HJIM Bhipaske-
HHs, NPOTHBONOJNIOKHOTO KBAJPATY JABYUJIeHA:

a) 0,25x2 - 0,6xy + 0,3y%; B) l%a“ +a®+ ;—‘a‘*;

6) —a? + 0,6a — 0,09; r) —16m? — 24mn - 9n?.

PemuTe ypasnenue:

a) (bx - 1)(2x + 1) - 10x? = 0,8;

6) 18x% — (9x + 2)(2x - 1) = 1.

904. Typuer paccunTal, UTO €CJIH OH OYJIeT MATH K 3KeJe3HOJOPOIRHON
CTAHILMM CO CKOPOCTHLIO 4 KM/4, TO Ollo3jlaeT K 110e3jly Ha lloJvaca,
a ecM OH OYJleT WITH CO CKOPOCTHLIO H KM/4, TO NPHAST Ha cTaH-

nuio 3a 6 MHN o oTnpasienus noesjia. Kakoe pacerosinue jlomicen
NPONTH TYpHET?

g

'uJ'Iﬂ pPasyiodeHHsa HA MHOMKHTENH CYMMEI Ky6OB MCHONLIYeTCs TOM-

AecTBO
a®+ b3 = (a + b)(a? - ab + b?), (1)

KOTOpOe HasLIBAIOT QOPMYN0iL CyMMbL KY6OS.
Yrobnl _jokasath TOMAecTBO (1), YMHOMMM JByulen a +b ma
Tpéxusen a® - ab + b
(a + b)(a® — ab + b?) =
= a? — a?b + ab® + a?b — ab? + b3 = a® + b3,

Muosxcurens a® — ab + b® B npasoii yactu dopmynn (1) nanomuna-
er Tpéxuwien a’ - 2ab + b?, KoTOpLIl paBeH KBaJpaTy pasHOCTH @ M b.
OfHaKko BMeCTO YJIBOCHHOI'O IIPOM3BE/IeHHA @ W b B HEM CTOMT NPOCTO MX
npouapenenue. Tpéxuien a® — ab + b? nasuiBaloT HenoanvM KEadpamom
pasznoemu a u b. Urak,

cymMMa KyGoB JIBYX BRIpa)KeHHH paBHAa NPOH3IBEIACHUIO CYMMBI
STHX BLIPAMKeHHI W HellOJIHOro KBajJIpaTa MX PasHOCTH.

INpumep 1. Pasnoxum Ha MHOMHTENM MHOrouwsien 27x° + yo.
Jlanuuiii MUorousien MoJKHO NPE/ICTABMTE B BHJC CYMMEI KYOOB IBYX

BRIPAsKeHHH:
27x% + y* = (3x)% + y°.



IIpumenun popmyny (1), nonyuum
(3x)° + v = (3x + y)(9x? — 3xy + y?).

270 4 ¥ = (3x + y)(9x2 - 3xy + iP).
Jlna pasnoxcenus Ha MHOMXHTEJNM PasHOCTH KYGOB MCHONL3YeTCs

TOXAECTBO
- b% = (a - b)(a? + ab + b?), (2)

KOTOPOe HA3LIBAWOT (opMyroiL pasnocmu Kyboe.

Yrobm slokasath ToxdcecTBo (2), npeobpasyem IPOW3BejicHHe JIBY-
wiena a — b u Tpéxuiena a® + ab + b2, KOTOPLIA HA3LIBAIOT HENOAHLLM
keadpamom cyMmul a u b:

Hrak,

(a —b)(a2+ab+b2]
=a3 + a’h + ab? - a?b - ab® - b® = a® - bR,

PasnocTh Ky0oB JBYX BEIDasKeHHH paBHa NPOMU3BEJCHHIO PA3HO-
CTH 9THX BLIDAYKCHHH W HENOJHOr0 KBAJIPATA WX CYMMBI.

Ipumep 2. PaziokuM Ha MHOKHTENIH MHOrowIen mé — ns,

IIpeacraBum faHHEI MHOTOWICH B BH/le PA3HOCTH KYGOB IBYX BhIpa-
JKeHuit ¥ npuMeHuMm gopmyny (2). Honyuum

m® — n? = (m?? — n? = (m? — n)(m* + m?n + n?).

YnpaxHeHus

905. PaznokuTe Ha MHOMHTENH MHOTOWIEH:
a) x%+ y¥% B) 8 +a¥ n 2+l
6) m?— n%; r) 27 — i e) 1-¢63.

906. IlpuMennTe GopMyNy CYMMBI KYOOB HIH (POPMYIY PA3HOCTH KyGOB:
a) ¢® —d? B) x% — 64; n y¥-1;
6) p* + ¢% r) 125 + a® e) 1+ b°.

907. IlpejicTaBbTe BhIpaXkKeHHe B BHJIe CYMMbI HMJH pasHocTH KyOoB
W PasJIO¥KUTE ero Ha MHOMKHTENH:

a) 8%5-1; B) 8- %33; 1) 125a% — 64b%;
: 1.3 . 1 1 .3
6) 1+ 2745 N g™ +1000; e) 27.1:3+125y.
908. Paznoxxure Ha MHOMKHTENH:
a) 8 - m%; B) 64x° + 1; n) md— 27n%
6) ¢*+ 27; r) 1—%p3; e) éa3+b3.
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909. 3anMmuTe B BHJIe NPOU3BEeHUS BhipaXkeHue:

a) x3 -5 B) m®—n%  n) a®+b%

6) a®+ b%; r) p+ k% e) x¥—y°.
910. PazjiosxcnTe Ha MHOMHTENIN:

a) ¢+ bb 6) a® - b%; B) x%—8; r) 27 +y'.
911. BanuimuTe B BHJIC NPOU3BECHUS:

a) —x3+y%  m) —a‘+%; n cb+1;

6) 8-p% 1) —%—bﬁ- ) x5+ .
912. llpeacraBbTe B BHJIe POU3BEJIeHHS:

a) a®b? — 1; B) 8 — a®c?; ) xfy? — e

6) 1+ x%y%; r) m®n® + 27; e) a* — m®nY.
913. JlokajxuTe, 4TO 3HAYCHHE BLIPAXKeHWs:

a) 327% + 173% genures na 500; B) 211% + 129% penures na 17;
6) 7313 - 6313 genurea na 100; 1) 3568 - 2458 jenurea na 3.

914. JlenuTest M 3HAUEHUE BhipajKeHUs:
a) 383 + 37% na 75; 06) 99° — 74% na 257

915. Ilpencrasbre B BHAe MHOTOYWJIeHA:
a) (11c% + a®)(-a® + 11¢%); 8) (0,3¢ — 0,2d)(0,2d — 0,3¢);
6) (0,8x + y*)(-0,8x - y'); r) (6x° - 4x)(-6x° — 4x).
916. JlokakuTe, UTO paBeHCTBO He ABIAETCS TOMXKJECTBOM:
a) '+ 4=(x+2)% 06) (x-2)(2+x)=4 - x%

917. Peimnure ypaBHeHHe:
a) (2x -3 -2x(4+2x)=11;
0) (dx - 3)(3 +4x)-2x(Bx-1)=10

Yemy paBHO NPOU3BeleHne PasHOCTU IBYX BLIPDAXEHUA U UX CYMMBLI?
Hanuwurte cooTBeTCTBYIOWYIO GOPMYNY U [IOKAXUTE ed.

Yemy paBHa pasHoCTL KBafIPpaToB [IBYX BuIpaXeHWin? Hanuwwure coort-
BETCTBYIOLLYIO (hOpMYIY.

Hanuwute gopMyny cyMmel KyooR. lMpoBenuTe AokasaTensLCTRO.
Hanuwuwute dopmyny pasHocTu KyooB. lMpoBeaute AokasaTensCTRO.

Pasnoxure Ha MHOXWUTENW MHorouneH 16¢2 - 1; p® + 8; m® - 27.
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NPEOBPA30OBAHMUE LIEJIbIX BbIPAXXEHUNA

Bripaskenusi, cocTaBJieHHbIe M3 UMce)] M HepeMeHHBIX ¢ 110-
MOIIBIO JICHCTBUH CHOMKEHHS, BRHIYHTAHUSA W YMHOKCHHS, HABLI-
BAIOT YeAbLMU BbLPANCCHUAMU (ITPOUBBEJICHHE OJIHHAKOBLIX MIO-
SKHTENICH B 1EJIOM BRIPaXKCHHM ModKeT OLITL 3anHMcCalo B BHJIC
crenenu). I meJnIM OTHOCAT M BhIpaskeHHsl, B KOTOPLIX, KpoMe
JIeHCTBUI CHOMKeHUS!, BLIYHTAHNUS U YMHOXKEHHS, UCIIOJIb3YeTCs
JleJleHHe Ha UMcJIo, OTJMUYHOe OT HYJs.

Muorousnensl ¥, B YACTHOCTH, OJIHOUJICHLI SABJSIIOTCS NEJLIMU BhI-
paxcenusimu. Hanpumep, 3,5x%y — 4xy® + 10x - 0,5y u Ea"‘bcz — 1e-

JILI¢ BhIpasKenus. "DHM!}D&MH IeJIBIX BIJD&)K(‘.IIHﬁ CHYIKAT TAKHC BRIpa-
HKeHHs:

1047 + (3x + y)(x® — 10y?), 2b(b* - 10c?) — (b° + 2¢2),

8. 91 20) 2,5ac.

7 .
Bripaskenue x + — 5(x— 1) ne apaseres NeJLIM, TAK Kak B HEM
- X

MCIONB3YeTes JIeJleHue HA BhIpasKeHue ¢ llepeMeHHoi.

Buipaskenue 107 + (3x + y)(x? — 10y%) spnsiercsi cyMMoi ojiHowIe-
na 10y° W npouszBe/ienysa MHOrOWIEHOB 3x + y W x — 10y Bripaskenue
20 (b% — 10¢%) — (b3 + 2¢%) apnsieTcst PASHOCTLIO MENJY [PONIBCCHHEM
oanounena 2b u muorowiena b? — 10¢? n muorounenom b* + 2¢?. Mui 3na-
eM, 4TO CYMMY, PasHOCTL M IIPOM3BejleHHe MHOIOUJIEHOB MOXKHO 1peod-
pazoBaTh B MHOIOUWJIEH, HOTOMY KaXK/0e M3 HTHX UebiX BhipajkeHuii
MOJKHO TIPEJICTABHTL B BHJIe MHOIOUJICHA.

a(a + 2c) 25
5 + &,24¢ OTIIHYACTCS OT PACCMOTPeNHLIX

TeM, 4TO B HEM COJICPACHTCSA JleIeHHe Ha YHCJOo, OTJTHYHOe OT Hynsd. Ecnu
JieJieHHe 3aMeHHTh YMHOMKeHHeM Ha uucio, ofpaTHoe JeJluTelo, To 10-

Bripascenue 3a? —

JyuuTesl BLIpascenue 3a? — éa (a + 2¢) + 2,5bac, koTopoe, KAK M Npejiki-

JIYHIHEe BLIPpAXKeHHs, COCTaBJIeHO H3 MHOTIOWJICHOB ¢ MOMOIILIO JICHCTBHH
CHIOXeHHs, BBIUYHTAHHSA, YMHOMeHMUHA. l'loa'romy 3TO 1leJioe BhlpaKeHHe
TAKMKEe MOMKHO [pejicTABUTL B BHjle MHOIOWIeHa.

JlioGoe nesioe BLIpaskenHe MOXKHO NPECTABHTE B BHJIe MHOIO-
qJIeHa.
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npH

Ilpumep 1. llpescraBum B BHJe MHOIOWIEHA BhIpaskeHue
(x2 4 2)2 — (x - 2)(x + 2)(x2 + 4).

- Umeem
(42 + ) - (2 -2+ ) =x! + 4x2 + 4 - 2 + 16 = 422 + 20.

Qﬂauu'r. JlaHHOe BEIPAYKeHHEe TOMJIeCTBeHHO PaBHO MHOTOWIEHY
4x? + 20.

ITpeoGpasoBanue HMEJOTO BLIPANKCHUA B MHOTOWICH HCINOJIL3YETCS
pelieHUH YpaBHeHHH, JJOKa3aTeNLCTBe TOM/EeCTB, B 3ajlauax Ha Jie-

JIHMOCTb M T. Il.

IIpumep 2. JlokazkeMm, 4T0 HHA NPH KAKOM [LeJIOM 71 3HAYCHHEe BhIpaske-

uus (n+ 1)(n— 1) = (n - 6)(n + 2) He jgenuTes na 4.

~ YIPOCTHM JlaHHOe BhIpaskeHHe:
(n+1)(n - I)—(n - 6}(n +2)=(n?-1)—-(n?-6n+2n-12)=

Ynp
918.

919.

920.

921.

922,

923.

=n’-1-n2+6n-2n+12=4n+ 11.
MBI npejicTaBHJIH JlalHoOe BhipaskeHnHe B BHjle cyMMel 4n + 11. Tlpu
JI060M IEJIOM 1 3HaYeHHe MePBoro cJaraeMoro JIeJINTes na 4; Bropoe
cnaraemoe — uucno 11 — ue genurca na 4. Ilooromy npu nwGom 1ie-
JIOM 1 3HAYeHHe CYMMEI 4n + ll. A 3HAYHUT, H 3HAUeHHe HCXOJHOI'O
BuipaskeHus (n + 1)(n - 1) - (n — 6)(n + 2) ne penutes Ha 4.

aXXHeHus

x
—, 9x - =

2
Kakue us puipascenuii 2x%y, 4a? — b(a — 3b), aaﬁ’ >

ABJNSAOTCH eJbIMH?

IIpencrannTe B BHJIe MHOTOWICHA:

al cymMy MHorouneHa x® + 7x2 + 8 U NpousBeileHUa MHOTOUJIEHOB
~-6x+4nx-1;

) pasHOCTL [NPOM3BEJCHHA MHorowienos a2+ Ta-4 uw a-3

W MHorouwsena a® + 4a® - 29a + 11.

lIpeoGpasyiiTe B MHOTI'OWICH:

a) 4(m — n)® + 4m(m — n); B) (y+ 7P —2(y+ 10)(y + 4);

6) bx(x —y) - 2(y — x)% r) (x— 5)(6 + 4x) — 3(1 — x)°.
YupocTHTe BLIpajkenue:

a) (3m — a)(a + 3m) — (2a + m)(3a — m);

6) (x — 4y)(x + 3y) + (x ~ 3y)(3y + x).

Buast, utoa=2x-5,b=8x+1, c=4x - 2, npenc'raame B BHJE
MHOIOUJIeHa ¢ lNepeMeHHoOH X Buipasxenue ab —

JlokaskuTe, UTO HH [PH KAKOM IeJIOM N 3HAUCHHE BRIPAXKEHHS
2n+1)(n+5)-2(n+ 3)(n - 3)—(5n + 13) He nenurtca Ha 6.



924.

925.

926

927.

928.

929.

930.

931.

([as pabomut & napax.) BuuimuTe BMeCTO MHOI'OTOUMS B Bhipa-
HeHue

n+8)(n—-4)—(n+3)(n—-2)+ ...
HPONYIIeHHOe YHCJO TaK, UTOOLI 1I0JIYUNJIOCH BhipajkeHHe, 3Haue-
HUe KOTOPOro NpH JoGoM 1esoM n JeJdTes Ha 3.
1) IIpeobGpasyiiTe B MHOrOWIeH Ka)kjoe U3 NPOH3BeeHHI JABYUIIe-
HOB M BLINIOJIHHTE BRIUMTAHHE.
2) OGcyauTe ApPYr ¢ JIPYIOM, KAKOMY VCJIOBHIO JIOJIZKHO Y/IOBJITBO-
pATHL NPONYIIEHHOe YHCIIO.
3) BnumuTe BMecTO MHOTOTOUMS Kay(ILli Karoe-nnbo 4dwuedo,
VAOBJCTROPSIONEE YCJIOBHIO 3aJla4H.
4) IlposeprTe Apyr y Apyra, NpaBHJILHO JIH BBINOJHEHO 3aJlaHHe.

Pemunre ypasHenune:

a) x(x+ 2)(x — 2)— x(x% - 8) = 16;

6) 2y(4y - 1) — 2(3 — 2y)? = 48.

Pemure ypasuenme:

a) xX2(x+2)-x(x+ 1P =5x+9;

6) (y - 3P+ 3+ 20y - 2)=9+ 42

JlokasxkuTe, UTO 3HAUCHHE BHIDAKCHNUA He 3ABUCHT OT 3HAYCHHS Te-
peMeHHoM:

a) (a—1)(a®+ 1)(a + 1) - (a? - 1) - 2(a® - 3);

6) (a® - 3) - (a - 2)(a® + 4)(a + 2) - 6(5 — a?).
YupocTuTe BhipaskeHue:

a) (y - 3)*+ Ny +3) - (24° - y)* - 19;

6) (1 —a)(1-a?+(1+a)l+a?-2a(l +a)(a-1).
JlokajncuTe TOMJECTRO:

a) (a - 3¢)(4c + 2a) + 3c(a + 3¢) = (2a - ¢)(3c + 5a) - Ba?;
6) (1 - 26)(1 - 5b + b) + (2b — 1)(1 - 6b + b?) = b(1 — 2b).

IIpeficTaBLTe IaRNLIA TPEXUIICH, €CIIH HTO BOZMOIKIO, B BHJIC KBaJ|-
paTta JiBy'ieHa WJIM B BHJIe BLIPAXKEHHsI, IIPOTHBOIONOMKHOIO KBaJl-
paTty JByuJieHa:

a) 25y° — 15ay + 9a?; B) 462 + 0,25¢2 — 2be;

6) 15ab - 942 - 6%(32; r) 0,36a2 + 0,04y — 0,24ay.

Passnoxkure Ha MHOMHTENH:
a) —20x'y? — 35x%%; B) —1,2a%b + 1,2b%;
0) 3a®b’c + 9ab’c?; r) 7,2x%y% — 1,8x%2%
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932. Or jlepeBHH J10 CTAHIIHK BEJIOCHTICHCT eXall ¢O CKOpocThIo 15 kM/4,
a o0paTHO OH BozBpalraics co ckopocethio 10 km/u. Haiipure pac-
CTOSAHHE OT JIepeBHHA 10 CTAHIIHH, eCJIH H3BeCTHO, YTO Ha oGpaTn LI
NYTEH BeJIOCHIIEJHCT 3aTpPaTHJI Ha 1u ﬁOJ'IbII]e. yeM Ha NyTh OT Jle-
PEeBHH J10 CTAHIIHH.

933. U3 nynkTa A cBI3HON jlocTaBHI JloHecenne B nynkT B sa 30 mun.
Ha ofpaTHOM HNyTH OH YMEHLIIWJI CKOPOCTEL HAa 1 KM/U M 3aTpaTHI
Ha jlopory 36 mun. Onpejiennre, ¢ KAKOH CKOPOCTLIO NIEN CBA3ZHON
M3 nynkra A B nyukr B.

Jlns pasnoenuss MHOTOYJICHOB HA MHOMCHTENH MBI [PAMEHSIIN
BhIecenn e obIero MHOKHTENS 3a ¢cKOOKH, IPYIINHPOBKY, (POPMVYIILI CO-
KpalménHoro ymMHokenusi. MHorga yaaércs pasioKHTL MHONOWJIEH Ha
MHOMHTENM, NPHMEHHB NOCJHeOBATILHO HecKoJLKo cnocoGos. [lpu
BTOM HAYUMHATH lIpeobpasoBaHue cliejlyeT, ecJii 5T0 BO3MOXKHO, ¢ BhlHece-
HHA 00Iero MHOMHTENH 3a CRODKH.

IMpumep 1. Pasnoskum na MHoxHTenn muorounen 10a® — 40a.

YieHbl 5TOr0 MHOTOWIeHa MMeloT obIMi MHoKHTe) L 10a. Brinecem
BTOT MHOMKHTEJL 32 CKOOKH:

10a® - 40a = 10a (a® - 4).
Paznioxkenne HA MHOMKHMTENIH MOKHO IPOJIOJDKUTEL, IPHMEHHB K BhI-
paskenuio a® — 4 (popmysly pasHocTH KpajpaToB. B peayjibrare no-
JYUMM B KadecTBe MHOMCHTeNeH MHOroWJeHhl 0GoJiee HH3KHX cTe-
nenei.
Hmeem
10a(a? - 4) = 10a(a + 2)(a - 2).

3naumr,
10a® — 40a = 10a(a + 2)(a - 2). -

IMIpumep 2. PaziioxuM Ha MHOMKHTEIH MHOTIOYUJIEH
ab® — 3b% + ab’y — 3b%y.
CHauasia BhIHeceM 3a CKOOKHM OOIIMii MHOMKHTENL b?:

ab® — 3b* + ab’y — 3b% =
= b%(ab - 3b + ay — 3y).
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Ilonwrraemes: Telnepb padJiodKHTh HAa MHOMKHTEJIH MHOT'OWIeH
ab — 3b + ay — 3y.
CrpynnupoBas 1epBhlii WjieH co BTOPLIM H TPeTHil ¢ UeTBEPTLIM, Gy-
JleM UMeTh
ab-3b+ay-3y=b(a-3)+y(a-3)=
=(a - 3)(+y).

OKOHUATeNLHO MOJIYTHM
ab® - 3b% + ab’y — 3b% = b*(a - 3)(b + y).

IMpumep 3. PaznosxkuM Ha MHOKHTENIM MHOrOWIeH a? — 4ax — 9 + 4x2,
Crpynnupyem nepsuﬁg, BTOPOH M YeTBEPTHIH 'WieHL MHOI'OMJIEHA.
[Monyunm Tpéxuien a? — 4ax + 4x?, KOTOPLIT MOKHO IPEJCTABUTE
B BHJle KBajipaTa pasHocTH. [loatomy

a? - 4dax - 9 + 4x% = (@*> - dax + 4x?) - 9 =
=(a - 2x)*-9.
[HonyuenHoe BeIpaXkeHHe MOMKHO PazJIOXKHUTh HA MHOMHTENH 110
(hopMyJie pasHOCTH KBaJIpaTOB:

(a-2x)p*-9=(a-2x)P-3%=(a- 2x - 3)(a - 2x + 3).
CuelopatesibHo,
a® - 4ax - 9+ 4x* = (a - 2x - 3)(a - 2x + 3).

B3aMeTHM, UTO HPH PasJioKeHHH MHOI'OWIeHA HA MHOMXHTENH UMeloT
B BHJLY NIpeJICTABJIEHHE €0 B BH@ NPOU3Be/IeHUS HEeCKOJIBLKHX MHOrowJe-
HOB, B KOTOPOM XOTS GLI JIBA MHOMHTENS SBJISIOTCS MHOTOUWJICHAMH He-
HYJIeBOH cTelleHH (T. e. He SIBJSAIOTCH YHCIAMH).

He xaskabIii MHOTOWIEH MOXKHO Pasjo:KMThL Ha MHOKMTenu. Hanpu-
Mep, HeJib3si Pa3JIOKHThL HAa MHOMHTEJIH MHOroOWIeHb x2 + 1, 4x? — 2x + 1
HT. I

PacemMoTpum npUMep HENOJNL30BAHMS PAsJOMeHHs Ha MHOMHTENH
JUISE VITPOIEHHS BLIYHCIACHHHA ¢ ITOMOILI0 KaJILRYJASITOpA.

IIpumep 4. Haiiém ¢ NoMOLbI0 KAJLKYJISTOPA BHAUEHHE MHOI'OWICHA
5x3 + 2x2 - Tx + 4 npn x = 1,2.

- Ecnu BRINONHSATL JAeHCTBHMSI B NPHHATOM MOpHjKe, TO cHauala
HPHABTCS HANWTH 3HAYCHMA BhIpaXkenuil x° - 5, x? - 2 u Tx, sanucarthb
peayJibTaThl Ha OyMare MJH BBeCTH MX B NaMsITh KaJlbKyJsTopa,
a 3aTeM NepeidTH K JICHCTBHAM CJIOKeHHS M BRIYHTaHWA. OJlHAKO He-
KOMBLIH pesyJibTaT MOMKHO HOJYHYHTL ropasjio npoire, eciu npeobpa-
30BATH AAHHLIH MHOTOWIEH cJefyIoIuM obpaszoMm:

5x* +2x2 - Tx +4=(5x>+2x - Nx + 4 = ((bx + 2)x — T)x + 4.

Brinosnus BuiuMcaenus ansa x = 1,2, naijiéM, uTo 3HaUenue MHOIo-
wieHa pasuo 7,12.
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YnpaxHeHus

934.

935.
936.

937.
938.

939.

940.

941.

942,

943.

944.

945.

946.

047,

Pasiosknre Ha MHOKHTENM MHOTOWJICH:

a) b5x? - 5y%; B) 2ax? - 2ay?; n) 16x% - 4;

6) am? — an?; r) 9p% - 9; e) Th — 27¢2,
[lpejcraspre B BUjle 1IPOMBBEJICHHN:

a) y* — y% 6) 2x — 2x3%; B) 81x2 — x%; r) 4y® — 10045,
BrinonnuTe pasiokeHHe HA MHOMHUTENN:

a) mx? - 49m; 6) ab? - dac’; B) 4b° - b; r) a® - ac’
Jlokasxkure ToxaecTro a® — b8 = (a — b)(a + b)(a® + b2)(a' + bY).
Paaio:kuTte Ha MHOMKHTENIH:

a) p'- 16; 6) x!-81; B) - 1; r) a' - b8,
Pasnoxure Ha MHOKHTENH:

a) 3x% + 6xy + 3y?; r) 6p® + 24¢* + 24pq;

6) -m?+ 2m ~ 1; 1) 45x + 30ax + Ha’x;

B) —4x — 4 — x%; e) 18¢x? — 24cx + 8c.

PasnoskuTe HA MHOKMTesNH Belpaskenue x® — y® npejcrasus ero
B BHJIe: a) pasHOCTH KBajipaToB; 0) pasHocTH KyGOB.

Brinosin¥Te pasiiokeHue Ha MHOMHTeNH:

a) 2m? — A4m + 2; ©) 36 + 24x + 4x%; B) 8a® — 8b% r) 9ax® + 9ay’.
PasnoskuTe HA MHOMKHTENIH:

a) 4xy + 12y — 4x - 12; B) —abc — bac - 4ab - 20a;

6) 60 + 6ab — 30b — 12a; r) a® + a®b + a? + ab.

IlpejicTaBLTe B BHje IPOM3BEjeHH:

a) 45b + 6a - 3ab - 90; B) ac' - ¢t + ac® - %

6) —bxy — 40y — 15x — 120; r) 3 — x%y + x2 - xy.
BuinosimuTe pasyioskenue Ha MHOMKHTEIH:

a) x2 - 2xc + ¢ - d% B) p* — x2 4+ 6x - 9;

6) 2+ 2+ 1-a% r) x2-a?- 10a - 25.

PasnoskuTe Ha MHOKHTEIN:

a) x2+ 2xy + y* - m¥% B) b% — ¢? - 8b + 16;

6) p? - a% - 2ab - b% r) 9-¢?+ a? - 6a.
PasiiouTe Ha MHOMKHTEIIN:
a) X2-pl-x-y; B) m+n+m? - n%

6) a?-b%2-a+b; r) E2-k-p?-p.

IpejicTaBLTe B BHJIC POM3BE/CHHS:
a) a - b+ a® - b% 6) c2+d-d?+c.



948.

949.

950.

951.

952,

953.

954.

955.

956.

([as pabomut & napax.) Ucnonb3ys KalbKyJNdaTOp, HaWJKTe 3HA-
JenHe Muorowiena 3,5x% - 2,1x2 + 1,9x - 16,7 npu x = 3,7.

1) IlyeTh ofiMH W3 BAC BRIYMHCIHT € MOMOIILIO KANLKYJSITOPA cHA-
yaja 3HAUEHHS KAMAOro ujieHa MHOrouJieHa, 3aTeM 3HaueHHe
MHOTI'o4uJeHa, a J],pyroi'{ BLBIITOJIHHAT npeoﬁpaaona{me MHOrowJgeHa 1o
ofpasily, npejiodceHiomy B npumepe 4 ua c. 187, sarem cienaer
BLIYHCJICHHS ¢ MOMOIILI0 KaJbKYJIsSTOpA.

2) OrMernTe 3aTPaTy BPEMeHM HA BRINOJHEHHEe 3a/alisl B KadJIOM
cayuae.

3) CpaBHHMTe noJiyueHHEIe PesyJLTATEI H BpeMs, 3aTpaueHHoe Ha
pelieHye 3ajauH.

Pemure ypaBHenue:

a) *-x=0; B) x*+ x% = 0;
6) 9x — x% = 0; r) 5x4 - 20x2=0.
Pemmure ypasnenue:

a) X+ x=0; 6) x¥-2x2=0.

J_loxamnm, UTO 3HAYUEHHH MHOI'OWieHa Iz = X 1IIpH eJbiX 3HaAUYeHH-
AX X KpaTHbl uHeny 6.

JlokasxuTe, UTO paszsHoOCTh KBaJIPATOB JIBYX IHoOCHeloBaTeNhbHBIX
HOUSTHLIX YMcel JleuTes Ha 8.

JlokajmuTe, YTO eCH K MPON3BE/ICHHIO TPEX NMOCIeIOBATENLHLIX He-
JILIX UHcesi NPUOARKTE cpejiiee M2 HHX, TO NMoJiyuennasi cymma Oy-
JleT paBHa Ky0y cpejlHero uuMclia.

YnpocTHTe BhIpaskenue W HAWJIMTe ero s3navcHue NMpH yrasannom
JHavuenvu nepcmermoﬁ:

a) (6x - 1)(6x + 1) - (12x — 5)(3x + 1) upn x =0,2;

6) (5 + 2x)% - 2,5x(8x + 7) npu x =-0,5.

He Bpinonnsis nocTpoenus, HalMTe KOODJHHATLI TOUCK lepeceye-
HHUS ¢ OCAMH KOOPJIHHAT rpapuira PyHKIHK:

a) y=0,24x + 6; B) y=-0,6x+4,2;

6) y=-5x - 1,8; r) y=-x- 3,8.

IMokaxuTe, KAK NPHMEPHO PACHOJIONEH B KOOPAMHATHOH IUIOCKO-
CTH TpadHK QyHKIHN:

a) y=-0,9x + 4; B) Y= %; n y=-9,5;

6) y = 2,3%; ) y=-9; 0) y= 4%.
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MpueeanTe NPUMEP LENIOTO BLIPAXEHWUSA W BLIDAXEHWUSs!, He SBNSIOLLe-
rocsi LesbIM.

Kakue necTBUA HA/l0 BLINONHUTL U B KaKOM nopsike, YToOkl npejf-
CTaBUTL L@noe Buipaxenue 4x (3 — x)? + (x? — 4)(x + 4) B BUIE MHO-
rouneHa?

Kakue cnocobbl pasfoXeHWs MHOTOYNIeHOB Ha MHOXWUTeNW Bam
WU3BECTHLI?

Has mex, kmo xowem 3namov Goavuie
YyneHa

BaMm wusBecTHR (QOPMYJILI KBaJ[pATA CYMMEI M KBaJIpaTa pPasHocTH,
KyGa cyMMEI W Ky0a pasnoctd. Tak Kak pasHocTh @ — b MOMHO pacemar-
pHBaTL Kak CyMMY a + (—b), To B KajloM cjiyuae MOXXHO MOBOPHTEL He
0 ABYX (hopMynax, a of ojiHOi — KBajpaTe JBywieHa u Kyfe JByuJena:

(a + b)? = a® + 2ab + b2,
(a + b)? = a@® + 3a’b + 3ab? + b°.

HeTpyno moayduTh GoOpMyJikl JUISl BO3BeJCHHS JBYUYJeHa B 4YeT-
BEPTYIO, NATYIO W T. Jl. cTenelb. IIONYUNTL HX MOMKHO NOCHCA0BATENLIO
OJIHY 3a JIPYroii, YMHOMas MHOrOWIeH, 3allMCAHHLIIA B IPaBOil uacTH
npejmecteyonei gopmyinl, Ha a + b. Hanpumep:

(a + b)! = (a® + 3a®b + 3ab® + b%)(a + b).

YMHOKEHHEe BLINOJNHUM ¢B CTONOHK»:

a® + 3a®b + 3ab® + b°
a+b
at + 3a®b + 3a?? + ab®
a®b + 3a’b? + 3ab® + bt
at + 4ab + 6a%b? + 4ab® + bh.

Hrak, (a + b)! = a' + 4a%b + 6a%* + 4ab® + bi.

VMuoxkas 1paBylo 4acTh 9TOr0 paBeicTsa Ha a + b, noJyuum ¢op-
MYJy NATOH CTENeHH JBYuJieHa:

at + 4a%b + 6426 + 4ab® + bt
a+b
a® + 4a'h + 6a°b* + 4a?b® + abt
a'h + 4ab® + 6a’b® + 4dab' + b°
a® + 5a*b + 10a’b? + 10a’b® + Sab* + b°.




Suauur,
(a + b)® = a® + 5a'h + 10a%b? + 10a2b® + Sabt + bb.
Jlnsa Toro urTobhl 3aMeTHTL 3aKOHOMEPHOCTEL B (hopMyJie n-i cTelneHM

JIBYyUJieHa a + b IPpH pasJIHUHLIX 3HAYeHHUAX 71, BRINAINEM HX, HAUMHaHA
cn=1H 3akanuupas n = H.

(a+b)=a+b,

(a + b)? = a® + 2ab + b2,

(a + b = a® + 3a%b + 3ab? + b3,

(a + b)* = a' + 4a°b + 6a?b? + 4ab® + b*,

(a + b)Y’ = a® + 5a'b + 10a°b? + 10a’b® + 5ab* + bE.

PacemaTpupasi 9TH (POPMYJIbl, MOMXHO 3AMETHTh, UTO B IIPABOH YaCTH
KadJIOH M3 HUX 3alucal MHOTOWIeH, cojlepxKailmui n + 1 wienos, rjie
n — [oKasaTelb cTelleHH jBYyYJIeHa.

IlepBriit unen Muorowjiena papen a®, T. e. papen NpPoMsBelennio a”
u b, Jlanee npu nepexojie K KasikJ0My HOCHAEAYIONIEMY WIeHY HOKA3ATe b
cTelleHH @ yMeHbINaeTcsi Ha 1, a nokasaTelk cTelleHd b yBeJMunBaeTcs
Ha 1, T. e. cyMMa [oKazaTeJieil cTeleHel B KaXKJOM cJlaraeMoM paBHa n.

Caoxnee 06CTOUT JleN0 ¢ Koa(pUitnenTaMi. YUToOnl BRISSBHTE 3aKO0-
HOMEpPHOCTL B X 00pA30BANMH, BLINHIIEM 10 MOPSJIKY B CTPOKY KOod-
(DHIHEHTLEl MHOTOWICHOB NPU 1 = 2, a 3aTeM Ipu n = 3:

1 8 1

1 3 3 1

Bo BTopoit crpoke nepBblil M nocHeHHH KO(MPHUIMEHTLI paBHbl 1.
HeTpyaHno 3aMeTuTh, UTO BTOPOH KOMMPHIHEHT MOMKHO IOJNYUHTH, CJIO-
JKHUB BalHCAHHBIC HAJL HEM YMcda 1 ¥ 2, TpeTHH — CJIOMKMBE 3allHCaHHble
naj HuMm umnena 2 u 1.

ITo Tomy ke nmpaBuay NoJyuyaeMm CTPOKY JUIA n = 4 W3 CTPOKH, 3ali-
caHHol ana n = 3:

1 3 3 1
1 4 6 4 1
AHaNOrMYHLIM 00pasoM M3 CTPOKH
1 4 6 4 1

MOXKHO MOJIYUHTE CTPOKY, B KOTOPO#l BRINHCAHLI KOMPOHIIMEHTH MHOIO-
uJieHa, HOJYUeHHOI'O IIPH BO3BeJICHHH JIRYWieHa a + b B ISATYIO cTelleHb:

1 4 6 4 1

1 510 10 5 1

nOﬂME‘lEH HYI 3aKOHOMEepPHOCTL HeTpPYJIHO 000CHOBATEL, ECJIH npo-
AHAJIHB3HPOBATE ||pHMJlﬁI||I|-|ﬂ panee npUMepnl Ha YMHOXKeHHe «B CTOJI-
6MKs MHOTOWIeHA a@® + 3a’b + 3ab? + b® na apyunen a + b u MHOrouseHa
a' + 4a®b + 6a?b? + 4ab?® + b* na asyunen a + b.
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Ecan podasurth crpory st n = 0 (upu a # 0 unu b # 0), To Kodhpu-
IIMEeHTBI BCeX CTPOK MOKHO PACHOJIOKHMTL B BHJE TPeyrojibHHKa:

n=0 1

n=1 1 1
n=2 1 2 1
n=3 1 3 3 1
n=4 1 4 6 4 1
n=>5 1 510 105 1

B HéM «GOKOBEIE CTOPOHBI» COCTOSIT M3 eJIMHHIL, A KaXJI0e U3 OCTAlNb-
HBIX UHMCEJI PABHO CYMMe JIBYX UMcesl, 3allMCAHHBLIX HaJl HUM. DTOT Tpe-
YIOJBLHUK HasplBaloT TpeyroibHukoMm llackansi 1o MMeHM HaBecTHOIro
(ppannyscroro yuénoro Buesa [lackans (1623—1662) — maremaTnka,
¢usHKa, QuIocodha W JIHTEpPaTOpa, OMHCABINEIO TAKOH TPEYroJILHHK
B CBOEM 3HAMEHHTOM TpakTaTe ¢00 apHPMETHUCCKOM TPEYroJILHHKEs .

IIpoponkas sanuck no NojiMedMeHHOMY HPABHIY, MBI MOMKeM IOJY-
UUTh CTPOKY Koa(ppuiienTon juisi n =6, 7, 8 U T. j. B (popmyJie

(@+by=a"+na*" "+ ... + nab® ' + b",

Cymeersyer cnocof, NMos3BoJsSIONMA cpasy HauTH KodPHITHENTL
MHOTrouJIeHa JUIA 3ajilanHoro n. OJHAKO BTOT cnocol cBA3aH ¢ NOHATHS-
MM, KOTOpLIe BAM IOKA HEM3BECTHRI.

OTrMeTHM ellé OJiHY MHTEepPecHYI 3aKOHOMEPHOCTh B TpeyroJbHuKe
ITackansi. Cymma koappunmenTos npu n =0, n =1, n = 2 u 1. JI. papHa
coorpercTenno 20, 2122 23 y 1. 5. BooGine B paBeHcTBe

(@a+by'=a"+na*" " 'v+...+nab" -1 +b"
cyMMa Koa(HIIHEHTOB MHOrouJieHa paBHa 2". YG6e/JHTLCS B DTOM MOXK-
HO, IIOJICTABUB B 5T0 paBeHcTBo a =1 b= 1.

YnpaxHeHus

957. Hanumure erporu Tpeyrojibiuka Ilackans s n = 6; n= 7.

958. Ucnonwaysa tpeyroasnuk Ilackans, Hanuimure popmyay Juis imec-

TOWH cTeneny japywiena a + b. IlposepuTe pesyinnLTaT, YMHOMKHE Ha
a + b MHOrowJeH, paBHklii (a + b)b.

959. Hauumure opmyny:
a) ce/ILbMOH CTeNneHH JIBYUJIiena; 0) BOCLMON CTelNeHH JIBYUJIeHA.

960. Mcnonways (popMyny deTBEPToi cTelenu JiBywiena, npeodpasyire
BLIpaskerune:
a) (a® + 2b)%; 6) (a® - b)'.



967.

2

969.

970.

971.

. llpenc'raub're B BHJie MHOIOWieHa BhipayKeHHe:

a) (a? + 3b%)%; 0) (1 - 2xy)L.

. ”[)9}1(!'!'&[!]:1‘0 B BHJI¢ MHOI'OWJIeHA BhipaXXeHHe:

a) (x+y)f+(x -y 6) (x+y)° - (x -y

. Bupaskenue (1 + y)* + (1 + y)* + (1 + y)® 3aMeHHIMN TOMAECTBEHHO

paBHEIM MHOrowienom. Haijiure Koo(pHILMeHT ujieHa MHOrowie-
Ha, cojlepkaiero: a) y% 6) y°.

. Kaxkoit octaTok moayuuTes npu fesenuu unena 1478 na 1457

JlokaxuTe, UTO 3HAYCHHME BLIPAMKCHMS:
a) 834+ 65 kparno 81; 6) 141'° + 88 kparno 139.

AononHuteneHble ynpaxHeHusa K rnase V

.| Jlokaskure Tosmjectso (@ + b + ¢)? = a? + b? + ¢ + 2ab + 2ac + 2bc.

ﬂOK&}KH'I‘(!, YTO 3HAYeHHe BhIpAMKeHHS He 3aBHCHT OT X
a) (x+ 72— (x-5)(x+ 19); 6) (x + 9)% + (8 — x)(x + 26).

Pemnnrte ypaBHenue:

a) (Bx+ 1P =27x%(x + 1) + 8x + 2;

6) 4x?(2x +9)=(2x + 3)* + 12(3x + 1).

PazyioxkuTe HA MHOXKHTEIH:

a) b2+ 10b + 25; B) 16x% - 8x + 1; n x4 222 + Y
6) ¢ - 8¢ + 16; r) 4¢? + 12¢ + 9; e) ab - 6a°b? + 9bi.

[IpesicTaBbTe B BMjle KBajlpaTa JABYUWIeHA WM B BHJe BEIDa’KeHMsd,
NPOTHBONONOMHOTO KBAJIPATY JIBYUJIeHA:

a) a' - 84’ + 16; e)x+1+%r2;

6) —4 — 4b — b% x®) y— y? - 0,25;

B) 10x — x% - 25; 3]9—m+;i-ém3;

r) cd? + 1 - 2¢%d; n) —25 — 2n — 0,04n2.

n) a®h? + 12a°b + 36;

Briuucnure:

a) 1005-995;  B) 0,94-1,06; ) 10;--9-:';;
6) 108 - 92; 1) 1,09-0,91; o) 99%-100-;.
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972,

973.

974.

975.

976.

977.

978.

979.

981.

l[pejl(:'raul,'re B BHJ/le¢ MHOI'OYWJIeHa:

a) Sy (y* - 3)3)2: 3); B) (a* - 3)(a* + 3)(a® + 9);

06) —8x(4x — 4x + x°); r) (1 - 5651 + b%)(1 + b5).
YnpocruTe BRIpajkenmne:

a)(a+2)(a—-2)-a(a-5) r)(b+8)(b-6)—(b-T)b+T);
6)(a-3)3+a)+a(T—a); MNe=De+1D)+(ec—=9)(c+9)

B) (b—-4)(b+4)—(b-3)(b+5H); e) (h+e)e—5H)—(e—10)(c+ 10).

JlokaxcuTe, UTO 3HAYCHHC BLIPAXKCHHSA He 3aBHCHT OT 3HaYCHHsA ne-
peMennoi:

a) (x-8)(x +8)—(x - 12)(x + 12);

o bt il

IIpeoGpasyiiTe B MHOTOYJIEH:

a) (x - 5)? + 2x(x - 3); n) (2a - 5)% - (ba — 2)%
6) (y +8) — 4y(y - 2); e) (36— 1)+ (1 - 3b)%
B) (a—4)(a+4)+ (2a - 1)% ) (2x + 12 = (x + T)(x - 3);
r) (b - 3)(b +3) - (b+2)% 3) (3y-2)*—(y—-9)(9 - ).

IIpu KakoM 3HAYEHHMH X VIBOCHHOE [IPOH3BEJIeHHe JIBY'WIeHOB X + 2
H X — 2 MeHBIIle CYMMBI MX KpajipaToB Ha 167

llpencrassTe B BHJle MHOTOWIeHA:

a) (x+y+Dx+y—-1) r) (¢c-d+8)(c—d-8);
6) (m+n-3)(m+n+3); n) (p+2q - 3)(p - 2q - 3);
B) (a—b-5)(a—-b+5); e) (a — 3x + 6)(a + 3x + 6).

Pemmure ypasnenme:

a) (x- 7P +3=(x—-2)(x+2)

6) (x+6)2 - (x - B)(x + 5) = 79;

B) (2x - 3% - (7T-2x)2=2;

r) (5x — 1)? = (1 - 3x)? = 16x(x — 3).

PazjioskuTe Ha MHOMKHTENH: 9

a) 1 - a%% B) 0,09x% — 0,49y%  x) 1%::2 - g%

6) 4x%yt - 9; r) 1,21a? - 0,36b5; e) 0,01a%* - 1.

. Hailiiure snauenue BLIpaskenusi:

38172 5) 3957 8.5 gy A7.5° - 9.5
722~ 162" 57,62 - 14,52 131,6% - 3,62
IpejictaBLTe B BHJIC POM3BC/ICTIHS:
a) x19-1; r) 36 — biyb; k) 0,01x'% - 0,16;
6) y'2 - 16; n) 25pigt - 1; 3) 1,69y —1,21;
B) a’x® - 81; e) -9 + 121m®n8; ) gm"' - %



982.

984.

g

987.

989.

g
P

Pazyioskure Ha MHOMHTENH:

a) (x - 5?2~ 16; n) (Tx - 4)% - (2x + 1)%
6) (b+7)P-9; e) (n-2)*—(3n+1)?
B) 256 —(3 - x)%; w) Va+1)2 - 1;
r) 81 —(a+ 7)% 3) 4 -25(x - 3)4

IIpeobGpasyiiTe B npousBejieHue:
a) 16 - 9(p + 3)% B) 1-36(3y-1)%
6) 9 - 25(4 — x)% r) 4—9(a +b).

,LlomuTe, UTO HPH JIIOOOM HATYPAJILHOM i1 BHAUCHHUE BhIPAMKeHMWS:

a) (n+ 1)2 = (n - 1)2 penures ua 4;
6) (2n + 3)% - (2n - 1)* penurtca Ha 8;
B) (3n + 1)? — (3n — 1)? penurca na 12;
r) (5n + 1)> = (2n — 1)? penurca na 7.
HaiijuTe sHauenue BhIpa’keHHs:
a) (3a — 2b)?> — (2a — b)?> upn a = 1,35 u b = -0,65;
6) 2y -+ (y+2cP upue=1,2ny=-1,4.
PaznosxnTe Ha MHOMHTENIN:
a) 0,027x% + 1; B) d® + 0,008¢3;
6) y¥° - 0,001x% 1) 125 - 0,064p%.
[IpejicTansTe B BA/Ie NPOHABCACHNA:

1

27T 2. catgey 1o 3 15, p12. 61 42 3
a) s~V 0) —x +3ms njsaa +bl%; r]lmx +y°.

JlokaxuTe, UTO 3HAYCHHME BhIpajKeHMs:

a) 41% + 19° jenures na 60; B) 663+ 34° gennres pa 400;
6) 793 - 20% nenures na 50; r) 54% — 243 penurtes na 1080.
l'lpenc'ranb're B BHJIe NIPpOH3BeJIeHHAL

a) (x+ 1) + x% B) (a— b) + b3 n) 27a® — (a - b)%;
6) (y - 2)° - 27; r) 8x% 4 (x - y)%; e) 1000 + (b - 8)3.

IIpejncraBbTe B BHjle MHOrOWJIeHa:

a) (a® - T)(a + 2) - (2a - 1)(a - 14);

6) (2 - b)(1 + 2b) + (1 + b)(b* — 3b).

"[)QRCT&BLTQ B BHJIe MHOIOUYJIeHa:

a) (x + 4)(x? - 4x + 16); 6) (3a + 5)(9a? — 15a + 25).
Pemure ypasuenme:

a) (x+1)(x+2)—(x-3)(x+4)=06;

06) Bx-1)2x+ 7))~ (x+ 1)(6x—-5)=T;

B) 24 — 3y + 1)(4y — 5) = (11 - 6)(2y — 7);

r) (6y + 2)(5 - y) =47 - (2y - 3)By - 1).
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993.

994.

995.

996.

998.

999.

1000

1001.

1002.

JlokaskuTe, uTo (PYHKIMS, 3ajlaHHas (OPMYIIOi
y=(2x - 5)(3 + 8x) - (1 - 4x)?,
auneinas. TlpunajieskuT nu rpapury 5Toll QYHKIHH TOUKa
A(-1; 10)? Touka B(0; 16)?
Haiijinre snavenue BLIpaskenusi:
a)yBan-D(n+1)+2n-1)(n—-1)-(3n+5)(n - 2) npu n=-3,5;
6) 5y -2 -y)-By+4)(1-y)+ 2y +6)(y-3) upu y=4.
JlokasuTe, UTO sHaAYCHHe BHIPAXKEHHS He 3aBHCUT OT 3HAUYeHMS
nepeMeninon:
a) (a — 3)(a? - 8a + 5) — (a — 8)(a? — 3a + 5);
0) (x2 - 3x +2)(2x + 5) — (222 + Tx + 17)(x — 4).
JloraxkuTe TONJICCTRO
(a? + b%)(ab + cd) — ab(a® + b2 — ¢® — d?) = (ac + bd)(ad + be).
JlokaskuTe, UTO 3HAUEHHE BhipaXKeHHs
b+c—-2a)(c—-D)+(c+a—-2b)(a—c)—(a+b—-2¢c)(a-0)
npu n0b6LIX 3HaUeHusAX a, b u ¢ pasno 0.
Yupocture Bhlpakenue:
a) (a+82-2(a+8)(a-2)+(a-2)%
6) (y-7P-2(y- Ny -9+ y-97>%
Ynpocrure: 1
a) 2(a? - 1)?2 — (a?2 + 3)(a%2 - 3) - E(a* +a — 4)(2a? + 3);
6) 4(m? - 3)2 — (m? - 6)(m? + 6) - 9(8 - m + m?)(1 — m).
IlpejcrasnTe B BHjle MHOTOWIeHa
(a(a + 2b) + b?)(a(a — 2b) + b?)((a? - b%)? + 4a’b?).
Jloraskure TOMKECTBO:
a) (a + b)2(a — b) — 2ab(b — a) — 6ab(a — b) = (a — b)%;
6) (a + b)(a — b)? + 2ab(a + b) — 2ab(-a — b) = (a + b)>.
JlokaskuTe TOMALCTRO
(a2 + b2 (a' - a®? + b') - (a® - b¥)(a® + b%) = 205.

. HaiiiuTe sHauenue BLIpasKeHWs:

a) (y+ 5)(y2 - 5y + 25) — y(y2 + 3) npu y = -2;
0) I(I+3)2—(x_ 1)[x2+x+ I} np x=—4;
B) (2p- 1)(4p?+2p+ 1) —p(p— 1)(p+ 1) npu p= 1,5.

. B knure Jleonapna Diinepa (XVII B.) Henonsayeress TOMAECTRO

(P? + eq®)(r® + ¢s?) = (pr + cqs)® + c(ps — qr)°.

JlokaskuTe ero.



1005.

1006.

1007,

1008.

1009.

1010.

1011.

1012,

1013.

1014.

1015.

1016.

Ilpu KakoM 3HAUCHMH @ MHOPOUJICH CTAHAAPTHOIO BUA, TOMIECCT-
BEHHO paBHLIE npoussejenuio (x2 + x — 1)(x — @), He CofepIUT:
a) x% 06) x?

[lpu kakoM 3HAYCHHUH b MHOrOWICH CTARJIAPTHOIO BHAA, TOMXICCT-
BeHINO paBHLIi npouspenenuio (x2 — 10x + 6)(2x + b):

a) He COJIePIKHUT X%;

6) MMeeT paBHLIe KOD(MPHILMEHTHI 1pH x> M npu x?

lIpencrasbTe B BUJle HIPOHM3BE/IeHHA:
a) Ta® + Tb% B) bat + 5bt; n) 1,2a% + 1,265;
6) 2at - 2b4; r) 2,5a% - 2,5b5; e) 3a® - 3b8.

JlokaxkuTe, uTo uMecsio, pasHoe pasnocty 111 111 — 222, asnser-
CH KBaJIpaTOM HATYpPaJILHOI'O YHCJA.

IIpeoGpasyiiTe B IPOM3Be/leHNe BLIPAXKEHHE:
a) 9cl5 — c13; 6) x2 - 4—;:@’; B) a®-0,64a% 1)y’ - I%ys.

IlpejicTaBLTe B BHJle IPOM3BEICHHSI:

a) 2x% — 12x1 + 18; B) alb + 6a%b® + 9b%;
6) —2a% — 8a3b — 8b%; r) 4x + 4xy5 + xy'2
PasiioskuTe Ha MHOKHTENIN:

a) 70a — 84b + 20ab — 24b%; B) 12y — 9x2 + 36 — 3x2y;
0) 21bc? ~ 6c — 3¢® + 42b; r) 30a® - 18a?%b - 72b + 120a.

lIpeobpasyiiTe B npousBejlenue:
a) 3a® - 3ab? + a?b - b¥; B) 3p — 2¢% - 3cp + 2;

6) 2x — a%y — 2a%x + y; r) a' - 24 + 8a — 3a’.
Pemure YpaBHeHHe:

a) x¥*+3x2-4x-12=0; B) ¥ -6y =6-y;
6) 2m® — m? - 18m + 9 = 0; r) 2a®+ 3a? = 2a + 3.
PelnuTe ypaBsuenue:

a) x5 -2x2 - x4+2=0; B) 2% - y? - 32y + 16 = 0;
6) 1 - y2 = 16y — 16; r) 4x3 - 3x2 = 4x - 3.
Paznoxxure Ha MHOMKHTENIN:

a) x?-y? - 1,5(x - y) r) p?—16¢? — p — 4c;

6) x? - a? + 0,5(x + a); n) a? + 6a + 6b — b%;

B) 4a%2 - b% - 2a + b; e) ¥2-Tx+Ty-42
l'lpejlc‘ranb'm BHJIe NIPOH3BeJIeHHA

a) x?(x + 2y) — x - 2y; B) a® - 5a? — 4a + 20;

6) x2(2y - 5) - 8y + 20; r) x% - 4x% - 9x + 36.
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1017.

1018.

1019.

1020.

1021.

1022.

1023.

1024.

PaznoxkuTe HA MHOKHUTEJIH:
a) a2 - b2+ 2(a + b)% B) 2(x - y)? + 3x% - 3y%
6) b2 —c? - 10(b - c)%; r) 5a?2 -5 - 4(a+ 1)%

IpeoGpasyiiTe B IPOU3BE/ICHAE BLIPasKeHHe:

a) a® + b - 2ab - 25; r) b2 - a? - 12a - 36;

6) 36 — b2 — ¢ + 2bc; ) 81a? + 6be — 902 — ¢2;

B) 49 - 2ax — a?® - x%; e) b2c? — 4bc - b2 - 2 + 1.
PasyioskuTe Ha MHOMCHTEINH:

a) ¥+ + 2xy(x +y) r) pPP-2p2+2p-1;
6) x%— i3 — Ba(x? + xy + y2) n) 86% + 6b% + 3b + 1;
B) 2b° + a(a? - 3b2); e) a® - 442 + 20a - 125.
[IpejicTapLTe B BHJIE POMBBEICHMA:

a) 2%+ y? + 2x2 - 2xy + 2y%; B) a'+ab® - a® - b
6) a® - b + 3a® + 3ab + 3b%; r) xt 4 Py - xyt -yl

I.[OK&HCH‘TG, UTO MHOIOWIeH NpHHHMAaeT JIMIIL HeoTpHIATeILHLIe
BHAYeHHUH:

a) x2 - 2xy + y* + a%; r) a®+ 2ab + 26% + 2b + 1;
6) 4x2 +a? - 4x + 1; N x2—Axy+y?+ 222+ 1
B) 9b% - 6b + 4c? + 1; e) x% 4 %+ 2x + 6y + 10,

MoskeT JIH BRIpaskeHue:

a) a® + 16a + 64 npUEMMATE OTPHIATENLHLIC 3HAYCHHA;

6) —b% — 25 + 10b NpHIHMATE MONIOKHTEILILIC 3HAYCHAN;

B) —x? + 6x — 9 NpUHEUMATEL HEOTPHIATELHEIE 3HAUCHUS;

r) (y + 10)2 — 0,1 npuHUMATL OTPHIATENILHBIC BHAUCHHS;

) 0,001 - (a + 100)2 npHEMMATE NOJOMKHATENLHLIC BHAYCHHA?

Jlennutes nu Ha 5 OpH J0GOM [EJIOM 1t BhIpaskenHe:
a) 2n+3)Bn-T)—(n+ 1)(n—- 1)
0) (Tn+8)(n— 1)+ (3n - 2)(n + 2)?

IlokasknTe Toxkaectso (10n + 5)2 = 100n(n + 1) + 25.

Henonsays 910 TOMACCTBO, CHOPMYIHPYHTE IPABHIIO BO3BECHHS
B KBaJIpAT HATYPAJILHOrO YMCIa, OKaHUYHBaloIerocs HQpoid 5.
Haiizute no sromy npasuay 252, 452, 752, 1152,



C ypaBHEeHUSIMA C O[IHON NepeMeHHOR Bbl NO3HAKOMWIUCL B MIIajl-
WKMX Knaccax, a 00 ypaBHeHUsX C [IBYMS NepeMeHHbLIMU U UX CUCTemMax Bbl
yaHaete B 9TO#i rnage. Bbl NO3HAKOMUTECH C MNOHATUEM JIMHERHOrO ypag-
HEHWA C 1IBYMSA NEePeMEHHLIMK, HAaYyuUTeCh CTPOUTL FPaduKu Takux ypae-
HeHWA. Bbl y3HaeTe, YTO Ha3LIBAETCH CUCTEMOW JNIMHEAHLIX YpaBHEHWIA
C 1BYMS NepeMeHHbLIMKU, HayyuTech pellaTtk Takme CUCTEMBI Mpapuyeckum
CcnocoboM, CrocoboM MOACTAHOBKKA W CNOCOOOM CnoxeHus. Tenepb Bul
cMoXeTe pelarth TeKCTOBbIe 3a/lauu He TOJMILKO C MNOMOLLLIO ypaBHeHWi
C O/IHOW NepeMeHHOR, HO 1 C NOMOLILIO CUCTEM YPAaBHEHWA C ABYMS Nnepe-
MEHHLIMW. [TPUODPETEHHLIE BAMW YMEHUS COCTABAT OCHORY /U1 M3YYEHUs
B AaibHeleM NPUEMOB pelleHnst 0onee CNOXHbIX CUCTEM YPaBHEHWA.

JIMHEWHBIE YPABHEHUA C AIBYMSA
NEPEMEHHBIMU U UX CUCTEMBI

IlyeTs M3BecTHO, UTO OJHO M3 JIBYX uMces Ha 5 OoJibille Jpyroro.
Ecan neproe ynesio oGosnauuTh G6YKBOK x, a BTOpoe — OyKBo# i, To co-
OTHOINEHWe Medly HHMH MOMKHO 3aldcaTh B BHJle PaBeHCTBA X — y = 5,
cojiep:kaimero jige nepemenniie. Takue paBeHcTBa HABLIBAIOT ypaeie-
HUAMU € OBYMS NepeMeHHbIMU WIW YPABHEHUSMH € JIBYyMsi HeM3BecT-
HEIMH.

[lpuBeném apyrue npuMepbl ypaBHeHWH ¢ JIBYMS llepeMeHHBLIMM:
bx + 2y = 10, ~Tx + y = 5, 22 + y* = 20, xy = 12. U3 oTHX ypaBHe-
HHI 1lepBLie JiBa MMeIOT BHJL ax + by = ¢, e a, b u ¢ — umena. Takue
YPaBHeHHS HAZLIBAIOT JAUHEUHLIMU YpPABHEHUAMU ¢ OJ8yMA nepemen-
HbLMU.
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: JiuneiinuiM ypaBnenuem c¢ JByms ne-
pemenuumn HasLiBaeTcsl ypaBHeHHe BHJa ax + by =¢, rue
X M y — nepeMeHHsie, @, b ¥ ¢ — HEKOTOpPLIE UHCIA.

YpasHuenue x — y = 5 npu x = 8, y = 3 obpalaercs B BepHoe paBeH-
cro 8 — 3 = 5. l'oBopaT, UTO Napa 3HaueHHil NepeMeHHLIX x =8, y =3
SIBJISIOTCS] peuleHuem HTOro ypaBHenus.

PemenueM ypaBHeHWs ¢ JABYMS Hepe-
MeHNLIMHA HasLIBACTCA Napa 3naueHui nepeMenniix, odpaiaio-
ias To ypapHeHHe B BepHOe PABEHCTBO.

Herpyino npoBepuTh, YTO pellleHHsIMH ypaBHeHUst x — y = b aBis-
1oTed Takske napel: x =105, y=100; x=4, y=-1; x= 3,5, y =-1,5.
ITapri suadenwii nNepeMeHHLIX B3aNHCHIBAIOT WHOrjla Kopoue. Hanpwu-
Mep, lepeuncJeHHbIe Mapkl MOXKHO sanucaTh Tak: (105; 100), (4; -1),
(3,5; —1,5). IIpu Takoii zanucH HeoOXOJMMO 3HATH, 3HAUCHHE KAKO M3
nepeMeHHBIX CTOMT Ha [IepBOM MecTe, a Kakoil — Ha propoM. B sanucu
pelieHHi ypapHeH!s ¢ NepeMeHHBIMH X H i YCJIOBUMCSH Ha [IePBOM MecTe
3alMCLIBATL 3HAYCHHS X, A4 HA BTOPOM — 3HAUCHUH .

Vpasuenusi ¢ JIByMsi NepeMennLIMH, HMeIoIHe OJIHH H Te JKe pelre-
HHSl, HABLIBAIOT PAGHOCUJLHBIMU. YDPABHEHHS C JIBYMS lepeMeHHLIMM,
He MMelollHe pellleH i, TaKyKe CUWTAIOT PABHOCHJILHEIMH.

YpaBHeHHs! ¢ JIBYMs llepeMeHHBIMH 00J1ajlaloT TAKHMM Ke cBolicTRa-
MH, KAK M YpaBHeHHS ¢ OJIHOH MepeMeHHOH:

€CJIH B YPABHEHHM NePeHecTH cliaraeMoe U3 oJlHOM YacTH B Jpy-
ryio, H3MEHHRB €ro BHAK, TO NOJYUYHTCS YpaBHenHe, PaBHOCHIL-
HOe JIAHHOMY;

ecsin ofe YacTH ypaBHEeHHs YMHOMKHTE WJIM PasjleliiTh Ha OJlHO
M TO e OTIIUYHOe OT HYJS YHCIO, TO HOJYYHTCH ypaBHeHHe,
PABHOCHJILHOE JIaHHOMY.

PacemoTpum ypasnenue
bx + 2y =12. (1)
Bocnonp3oBaBmmch CRBOHCTBAMY YPABHEHWH, BLIPA3HM W3 DTOTO YpaB-

HeHHS OJIHY TIePpeMennyio uepes JIpyryio, nanpumep y uepes x. Jlis sroro
nepeHecéM ciaraemoe 5x B IPABYIO YACTL YPABHEHHs, H3BMEHHB €ro 3HAK:

2y =-bx + 12.
Pazjienum ofe 4acTH HTOro ypaBHenusi na 2:
y=-2,5x +6. (2)
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¥Ypasuenue (2) papHocHibHo ypasHenuo (1). lloawayscs Gopmynoi
=-2,6x + 6, MOKHO HAWTH CKOJILKO YIrojiHo pelnenuit ypasuenus (1).
sl DTOr0 JIOCTATOYHO B3SThH NPOHBBOJILHOE X M BRIYHCIHTE COOTBETCT-
ByIOINee emy snavende y. Hanpumep:
ecnix=2,Toy=-25-2+6=1;

ecim x=0,4, T7oy=-2,56-0,4 +6=5.

IMapwr uncen (2; 1), (0,4; 5) — pemenus ypasuenus (1). Ypasuenne
(1) uMeer Geckoneuno MHOTO pellienHi.

Hnoraa npu pemennu s3ajiaun Tpebyerest HAWTH Bee MapLl MEJLIX YH-
ceJl WJIH BCe Haphl HATYPAJILHLIX UHCe], VOBJIETBOPAIOIHE YPABHeHHIO
¢ JIBYMSI [lepeMeHHBIMU. B Takux ciayuasiX roBopsr, UTO HAJO ePelIUThL
ypaBHeHHe B IeJbiX YHCJaXes WIH «PelliuTh YPAaBHEeHHe B HATYPaJIbHBIX
qHCIaxXe.

IlpoGnema perienusi ypaBHeHui B HATYPANLHLIX YHCNaX nojpobuo
paccMaTpuBajiach B pa6oTaxX M3BeCTHOIO rpeveckoro matematia Jluno-
¢anTa (I1I B.). B ero Tpakrate ¢« ApudMeTHKa» IIPUBOASTCS OCTPOYMHLIE
clocoObl pellieHust B HATYPaJibHLIX YHCJIAX CAMBIX pasHooOpasHLIX ypas-
HeHMi. BB cBA3K ¢ DTUM ypaBHEHHS ¢ HECKOJLKUMM lepeMeHHBIMH, s
KOTODPLIX TpeGyercs HAWTH pelel#si B HATYPAJbLHLIX HJIH HEJBIX UHC-
JIaX, HABLIBAIOT JIHOPAHTOBLIMH YPARHEHHSMH.

PaccMoTpuM 3ajlauy, B KOTOPO#H HA/l0 HAWTH HATYPAJILHLIC Pellienust
YpaBHeHHMA C JIBYMsI NepeMeHHLIMH.

Bagaua. 'pynny uz 35 TYpHCTOB pelIMJIM pPacceiuTh Ha TEILIOXO/e
B TpéxHeCTHHE H ‘IE’!‘HpéXMECTHHE KakThl TAK, yToObLl B KalOTAX He
oCTaBaJioch CBOGOI[HMX mect. CRoJIbKO 'rpéxmec'mmx H CRKOJIBKO Ye-
THIPEXMECTHLIX KAIOT HaJo 3aKasaTh?

JlonyeTum, UTO HAJIO 3AKA3aTh X TPEXMECTHRIX H i UeTHIPEXMECTHRIX
kawT. Toraa
3x + 4y = 35.

Tpebyerca nalTH Bee Naphl HATYPAJLILIX 3HAYCHHH NepeMeHNBIX X
H Yy, YIOBJICTROPSIONHE DTOMY YpaBHeHHIo.
Wz ypasnenusn 3x + 4y = 35 Haxoaum, uto

_ 3b-3x

B

IlogcTaBusis B 95T0 pPaBeHCTBO BMECTO X [OCJEAOBATENLHO YWcHa
1, 2, 3 1 T. L., HAWJEM, NPH KAKHX HATYPAJILHBIX 3HAYCHUHAX X CO-
OTBOTCTBYIOINME 3HAUCHHS Yy ABASIOTCS HATYPAJLHBIMM YHCJIAMM:
ecnm x=1, To y=8; ecnim x=5, To y=5; ecsiu x=9, T0 y= 2,
JIpyrux nap HaTypaJibHBIX UMcel, YAOBJIETBOPHIOUIMX YPABHEHUIO
3x + Ay = 35, HeT, TAK KAK 1IPHU JIPYIUX HATYPAJNLHBLIX 3HAUCHUAX X
COOTBETCTBYIOIICe 3HAUCHHEe y Apadgercs JIMO0 JIPOOHBIM IOJOMH-
TONLHBIM YHCIOM, JIHO0 OTPHIATENLHLIM YHCIJIOM.
BHAUKT, HAJIO 3AKA3ATEL COOTBETCTBEHHO TPEXMECTHHIX H UeTHIPEX-
MecTHRIX KaloT nubo 1 u 8, nu6o 5 u 5, nubo 9 u 2.
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YnpaxHeHus

1025.

1026.

1027,

SIBnsieTcs M ypaBHeHHe ¢ JIBYMS llepeMeHHbLIMH JIHHeHHbIM:

a) 3x —y=17; B) 13x + 6y = 0;

6) x? -2y =5; r) xy+2x=9?

Slensiercsn nu napa uMcen x = lg Hy= d% pelenueM ypapnenus

x + y =67 Yrkamure em@é iga penienusi 5Toro ypannuenus.
Ilapw sHavenWi NepeMeHHEIX X W i YKa3aHLl B TabJauIe:

-5 -4 -3 -1 0 4

0 3 1 -3 -b -3 0

1028.

Kakue u3 HUX SBJSIIOTCS PELICHHSAMM YPABHEHUSI:
a) 2x +y=-5; 6) x + 3y = -5H?

Slpnsiercss nu pemenwem ypapHenusi 10x + y = 12 napa uucen

(35 -20), (+2; 12), (0,15 11), (15 2), (25 1)?

1029.

1030.

1031.

1033.

1034.

1035.

CocTaBbTe Kakoe-HHOY/b JIHHelHOe YpaBHEeHHe ¢ JIBYMS llepeMeH-
HLIMH, PellleHHeM KOTOPOro CJIYMHT Napa Yucel:

a) x=2, y=4,5; 6) x=-1,y=2.
Ha nuneitnoro ypasnenus 4x — 3y = 12 puipasure:
a) y uepes x; 6) x uepes y.

Wz ypasuenus 2u + v = 4 BripasuTe:
a) nepeMeHHYI0 v uepes u;
0) nepeMeHHY0 U Yepes v.

. BulpasuTe M3 janHoro ypaBHeHHs NepeMeHHYI0 y ueped x; HC-

MONL3YS NOJYYeHHYI0 (POPMYJY, HAHIHTe TPH KaKHX-JInGo pelre-
HHSI DTOTO ypaBHeHus:

a) 3x + 2y =12; 6) by - 2x=1.

a) Bripasus M3 ypaBHenusi x — 6y = 4 lepeMeHHyI0 X uepes y,
HalJIMTe TPH KAKMX-JINGO pellleHUs HTOro ypaBHeHWs .

6) Bripasup nepeMeHHy y uepes NepeMeHHYW X, HaljiuTe TpH
KaKHX-JIH60 pelnenns: ypashenust 3x — y = 10.

Cpestn pemenuit ypasHenus x + 2y = 18 maljure Takyio napy,
KoTOopasi cocTapliena M3 JIBYX OJIHHAKOBLIX YHCeJ.

Hajipgure snauenue Kos(upHIMEHTA @ B YpaBHeHMH ax + 2y = 8,
ecJIi M3BeCTHO, UTO napa x = 2, y = 1 sBJasieTcs pellieHHeM 5TOro
YPaBHEHHS.



1036.

1037.

1038.

1040.

1041.

1044.

WUz aByxpyOonénniXx M NATHPYOJIEBLIX MOHET cOCTaBJieHa CyMMa
B 28 p. CroAbKO OLUIO B3STO IBYXPYOJIEBEIX MOHeT?

Vuenuk kynua Tetpaju no 5 p. u kapanjamu no 7 p. Ckoikko
TeTpajici KYNHUJ YYeHHK, ecJIH W3BecTHO, UTOo 3a Belo MOKYNKY On
samnatun 44 p.?

XoszglKka KYUMJIa rnyGoKHe W MeJIKMe TapelikH, YIUIATHB 3a 110-
kynky 320 p. 'nyGokas Tapeska cTouT 35 p., a MeJiKasl TapeJka
cTonT 30 p. CronLko MIYGOKHX M CKOJILKO MEJIKHX Tapesiok Ky-
nMHJIa Xo3siiKa?

. Myka paciacoBana B nakeTbl 110 3 KI' ¥ 110 2 Kr. CROJIbLKO laKe-

TOB KAMJIOI0 BHJIA HAJIO B3ATL, YTO0LI HOJYUMTE 20 K MyKu?

(/[aa paGomut & napax.) Kynunu Terpaju B suneiiry no 10 p. 3a
KAXJIVIO ¥ TeTPajii B KJIeTKy 1o 15 p. 3a KaMmiylo, 3aTPaTHB Ha BCIO
nokyney 320 p.

a) BrisicHHTe, MOMHO JIH [IPH YKA3aHHOM YCJIOBMH KYIHTH OJIHHA-
KOBO® KOJIHUYECTRO TeTpajied B JIMHeHKY M TeTpalied B KJIeTKY.
6) VKauTe BCe BOBMOMKHEIC NAPEI, KOTOPLIE MOXKHO COCTABHTEL
M3 YHCNA TeTpajiei B JIMHCHKY M uMela TeTpajieil B KIeTKY Nnpu
YKazaHHOM YCJIOBHH.

B) Haiijiute MakcuMaJibHOe KOJUUECTRO TeTpajlel, KOToOpble MOX-
HO KYIHMTh IPH YKA3aHHOM YCJOBHH.

r) Haljpure MHEUMANBHOE KOJHYECTBO TeTpajiei, KOTophle MOX-
HO KYNHUTHL NMPH YKA3alNHOM YCJOBHH.

1) BrinosnuuTe coBMecTHO 3ajlanusi a) u 0).

2) Pacupepesnure, KTO BBINOJHAET 3ajlaHHMe B), a KTO — 3ajla-
HHE T'), H BLITIOJHHTE HX.

3) IlposeprTe Apyr y Apyra, BepHo IM BRINOJNNCHLI 3aJlanusl,
H MCIIpaBLTe OIMHOKH, CCJIH OHH JIONYINEeHLI.

B peaysnbraTte nepecTaHoBKH LMD JABY3HAUHOIO YHCJIA OHO YBOJIH-
unnock Ha 54. HaiiguTe aTo umcio.

. Haﬁ)l“'l'{! HAHUMeHBIIee HATYPAJILIIOe YHCI0, KOTOpOoe NMPH JieJIeHHH

na 5 jaér ocratok 1, a npu jesnenum na 6 — ocraror 2.

. Haiijiure snavenue BLIpa>kenus:

a) 2¢(c —4)2 — ¢2(2¢ — 10) upu ¢ = 0,2;

0) (a — 4b)(4b + a) npu a = 1,2, b = -0,6;

B) 3p(1 + 0,1p)* - 0,6p? npu p = -2.
PasyioskuTe Ha MHOMKHTEIH:

a) 1 +a-a?-a% 6) 8 — b% + 4b - 2b%.
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Kasmas napa uvcesi, siBISIOMAsICS pellleHHeM YpapHeHHs ¢ lepe-
MEHHLIMH X W iy, H300paKaeTcss B KOOPAMHATHOW NJIOCKOCTH TOYKOMH, KO-
OPJIMHATAMM KOTOPOH CJHYIKHMT DTA napa unces (abeiMecoit caysRuT sna-
ueHHe X, A OpPJAMHATOH — 3HAueHHe Y). Bce Takme ToOukM o6pasyioT

zpagur ypasHeHnus.

I'padMKoOM ypaBHeHHS ¢ JIBYMSI NePeMeHHBIMH HASLIBACTCS MHO-

SKECTBO BCEX TOUYCK KOOPAHMHATHOH IJIOCKOCTH, KOOPJAMHATEI KO-
TOPLIX SABAAITCH PeHIeHHIMHA HTOr0 ypaBHeHHs.

BrisicnuM, 4To npejictapisier cofoil rpadHi ypansnenus

3T &
21Fs, %
2
- <
—_— =, 0 ]
el
Yo
|
1
Puc. 74
q T
o
n
=
+
1 Lo
[
Puc. 75

3x + 2y = 6.
Bripasum nepeMeHHyio y uepes x:
y=-1,5x + 3.

Pbopmynoit y =-1,bx + 3 zajaérea nu-
HeHHas (PYHKIMHA, rpaduKoOM KOTOPOH cay-
SKUT npsamas (puc. 74). Tak kak ypaBHeHnusi

3x+2y=6my=-15x+3
pPaBHOCHJILHEI, TO 9Ta NpsAMas sBAAeTCS
U rpapurom ypashuenus 3x + 2y = 6.

C noMoubld TAKMX 3Ke paccyxKjieHuit
MOMCHO IOKa3aTh, YT0 rpaQuKoM JIIGoro JIu-
HeHHOro ypaBlHenus ¢ NepeMeHiLIME X | y,
B KOTOpOM KOMPOHIIHENT NpH y He paBen
HYJIO, SIBNSIOTCH NpsaAMas.

Ecnu B iMHeiHOM ypaBHeHMHM Kod(pu-
IMEHT 1PH I paBeH HYJN0, a KoxbpUIHenT
NPH X OTJIHYEH OT HYJS, TO rpa@HKoM Ta-
KOI'0 YpaBHEHHS TakKe sIRJseTcs npsamas.
PacecmoTpum, nanpumep, ypaBHenue

2x 4+ 0y = 12.

IO peleHMaMHU  CIYKAT Naphl YHcel
(x; y), B KOTOPEIX x = 6, a y — nwboe uKe-
no, nanpumep (6; 2), (6; 0), (6; —4,5). I'pa-
(MUK ypaBHeHHsl COCTOMT H3 BceX TouekK,
abclMeca KoTopblx paBua 6, a opjauHara —
npouzBoabHomMy umeay. Takume Toukwu obpa-
3YIOT NPAMYIO, TPOXOAAINYI0 vepes TOUKY
(6; 0) u napassiennuyio ocu y (puec. 75).



I'papukom JHHEHHONO YpaBHEHHUSA ¢ JIBYMS llepeMeHHLIMH, B KO-
TOPOM XOTS Obl OJIHH H3 KOMPOHIHEHTOB NPH NepeMeHHBIX He
paBeH HyJio, SIBJSAETCS NpsiMasi.

PacemoTpum Teneph cayqai, Korjia B IMHeHHOM ypaBHeHHH ofa Ko-
oMPHIHENTa NPH ePeMeHHBIX PaBHLI HYJIO.
Ypasuenue
ax + by =c,

B KOTOpOM 00a KodMpHIIHEHTA NIPH NePeMEeHHLIX PABHLI HYJIIO, HMeeT BHJ|
Ox + Oy = c. Ilpu ¢ =0 nwobaa napa uucesn ABJSETCS pellleHHEM HTOTo
YPaBHEHHA, & ero rpauKoM — BCH KOOP/IMHATHAS IJI0cKoCTh. Ipu ¢ # 0
ypaBHeHHe He MMeeT pelleHHii W ero rpa@uk He COJCPIKHT HH ONHOK
TOUKH.

ITpusesém npuMeprl MocTpoenus rpaMKoB JUHEHHLIX YpaBHeHHH.

IIpamep 1. IlocTponm rpadmk ypaBHenus 3x — 4y = 12.
B ypasnenun 3x — 4y = 12 kospUIMenTE IPH NepeMenHbIX OTIHY-
uul or nuyns. Ilooromy ero rpapukom sinnsiercsi npsimasi. Ilpsimas
onpejiesnsietcs iByMa Toukamu. HaiijléM KoopIMRATLI JIBYX KAKHWX-
JH6O TOUeK NpPAMOI:
ecin x =0, T0 y = -3; ecin x = 2, 10 y = ~1,5.
Ormerum Touru (0; —3) u (2; —1,5) ¥ npoBejiém yepes HHX NPSMYIO
(puc. 76). Ira npsimasi — rpadpuk ypapnenusi 3x — 4y = 12.

IIpaumep 2. Ilocrponm rpadpur vpasuenus 0,5x = —1,5.
JT0 ypaBHeHMe MOXKHO s3anucath B Bujie 0,5x + Oy = —1,5. Ero pe-
IMCHAAMH CYIKAT Naphl YHCEJ, B KOTOPLIX X = —3, iy — MPOH3BOJIL-
Hoe uncno. I'papukoM ypaBHeHHs SIBJIsIeTCS NpsiMasi, TPOXOJSINas
uepes Touky (—3; 0) u napajuensuasi ocu y (puc. 77).

__I.E _L.*. | 1|
=T
e il
——1: i
O X 1
& 1
=1 N 0 X|
L3 P
—t—2
] 3
s
|
Puc. 76 Puc. 77
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YnpaxHeHus

1045,
1046.
1047.

1048.

1049.

1050.

1051.

Ipunajnexnt au rpapury ypasuenus 3x + 4y = 12 Touka:

a) A(4; 1); 6) B(1; 3); B) C(-6; ~7,b); r) D(0; 3)?
Kakue uz touex A(6; 1), B(-6; —5), C(0; -2), D(-1; 3) nupunajn-
Jlexkat rpauky ypasHenus x — 2y = 47?7

JloraxkuTe, uTo rpa)MKH ypaBHeHHi 3x — y = -5, —x + 10y = 21,
11x + 21y = 31 npoxojasar uepes Touky P(-1; 2).

IlocTpoitTe rpa)MK ypaBHeHHS:

a) 2x - y=6; B) x + 6y =0; n 1,2x
6) 1,bx + 2y =3; r) 0,5y —x=1; e) 1
IlocTpoiiTe rpaduk ypaBHeHHs :

a) x+y=5; 6) y-4x=0; B) 1,6x=4,8; 1) 0,5y=1,5.
IToeTpoiiTe rpauk ypaBHeHHs :

a) x-y—-1=0; B) 2(x - y)+ 3y =4;

0) 3x=y +4; N (x+y)—(x-y)=4

Ha npsimoii, sipnsiiomeiicst rpapukom ypasuenus 21x — 5y = 100,

B3sATA TOUKa, aGelHeca KoTopoi pasHa 3. Haiiure opaunary oroi
TOYKH.

. UzBecTHO, UTO OpIMHATA HEKOTOPOH TOUKH IIPAMOi, siBJsIONeHCS

rpapukoM ypasHnenus 12x — Sy = 132, pasua 0. Haiigure aGenue-
¢y HTOi TOUKH.

. (/lna padomut 6 napax.) He BLINONHSS [IOCTPOCHUS, ONIpeJieJIHTe,

B KAKHX KOOPAMHATHLIX YeTBePTAX pacloNoxed rpaduk ypaBHeHws:
a) 12x - 8y =25; 6)6x +3y=11; B) 1,5x=150; r)0,2x = 43.
1) OGeymure JIPYTr ¢ JIPYIOM, B KAKHX KOOPAHHATHBIX YrJax MpH
a =0, b = 0 moxkeT OLITL pacniosoden rpa)Mk ypasienus: ax = b;
ay=b; ax + by =c.

2) Pacnpejiennte, KTO BRINOJHSET 3aJlaHus a), B), A KTO — 3ajia-
HudA 6), '), H BLIIOJHHUTE HX.

3) llposeprwTe Apyr y JApyra, BepHO JIH BHINOJHEHL 3ajJlaHuns,
H HCNpaBkTe OIMUOKH, eclIK OHM JONYIeHE .

PEHE AEKAPT (1596—1650) — gpaHuy3ckuil punocod,
mateMatMk 1M ¢uauk. Coanan OCHOBLI AHANUTUHECKOW
reoMeTpvu, BBEN NOHATHE NepeMeHHOW BeNWuuHLl, pas-
paboTtan metof koopauHaTt. OCYLIECTBUA CBA3L anrebphbl
C reoMeTpuei.



1054. Pemure ypaBHenue:
a) 16 - x 18—x=0; 5) x—l5q£x+l+1=0.

8 12 2 8
1055. HalijuTe 3nauenne BLIpaXKeHHs:
a) a(@a-4)-(a+4)2 npua= ~1-}l;

6) (2a -5)%2-4(a—- 1)(3 +a) npu a = %

3anaua. Cymma aAByX uncel papHa 12, a ux paznocTh pasna 2. Haiinm-
Te BTH YHCJA.
O6osnauuM nepsoe uueno 6ykpoi x, a propoe Gyknoi y. Ilo yeno-
BHIO 3aJlaud CyMMa uMces paBHa 12, T. e.

x+y=12.
Tak kak pasHocTh uMcel) pasHa 2, TO
x—y=2.

Mui cocTABHIIM JIBA YPaBHEHHS ¢ JIBYMs llepeMeHHbIMHA. YTobL oTBe-
THTh Ha BOIPOC 3a/la4yy, HaJI0 HAWTH TakHe 3HAYCHHUS TePeMeHHBIX,
KOTOphle o6palaloT B BePHOe DABEHCTBO KaXKJoe M3 ypaBHeHHH
x+y=12n x—y=2, T. e. HalTH OOIHE peICHHS DTHX ypaBHe-
HHUH. B TaKMX cayuasiX roBopsT, uTo TpebyeTcs peuiums cucmemy
ypasHenull.

CHeTeMy ypaBHeHHMH IPHHSTO 3allMCHIBATHL ¢ [HOMOILLIO (PHI'YPHO#H
CKROOKHM. CocTamieHHYI0 CHCTeMY YPaBHeHMH MOMHO 3alMcaTh Tak:

x+y=12,
x-y=2

NbEP ®EPMA (1601—1665) — paHLyaCkuil MaTema-
TWK, OAWMH M3 co3aaTtenei aHaNUTUYECKOR reoMeTpum M
TEOPMK uKcen. 3aHumarncsi Teopuei pelueHus anredpau-
YECKMX YPABHEHWIA C HECKONLKAMKU NEPEeMEHHBIMK,

207



208

Ilapa apauenuii nepeMeHHLIX X =7, y = 5 CHVYIKHUT pellleHHEM KaXK-
JIOro ypaBHeHUsi CHCTeMbBl, Tak Kak o6a paseHctBa 7+ 5=12
07— 5= 2 gaansgiorcs BepubIMH. Takylo napy HashlBAIOT peutenuen
cucmemol.

. Pemennem cucTeMel ypaBHeHHWH ¢ AIBYMSI
nepeMenHLIMH HABLIBACTCH NMapa snavenui nepeMennnix, oﬁpa-
MAIOIas Kax(/ioe ypapHelHue CHCTeMEl B BepPHOe PaBeHcTBO.

Peuminth cueTeMy ypaBHeHMI — 3HAUMT HAHTH Bee eé pelleHUs MIIH
JIOKA3aTh, YTO PeIICHHH HeT.

Jlist Toro uTofLl pelUThL CHCTeMY JIHHeHHLIX YpaBHeHWH ¢ JaByms
nepeMeninbLIMH, MOXKHO HCIIOJL3OBATEL rpa(pmm ypanllmmﬁ.

[Myers TpeGyeTcsi pelInThL CHCTeMY YpaBHeHH

2x + 3y = 5,
'E“ 3x-y=-9.

IlocTpouM B KOOPAMHATHOH IJIOCKOCTH
rpapuky ypasHenuit cucremsl. I'papurom
: NepBoro ypaBHenusi sipisiercsi npsmas AB,
- - A,

141 a rpamkom BToporo — npsimasi CD (puc. 78).

Koopaunati ool Toukn npsimoi AB
SIBJIIIOTCSA pellleHneM ypaBHenus 2x + 3y =5,
T a KOOPJIMHATEI JII0O0H Touku nupamoit CD sap-

JIIIOTCH pellleHHeM ypaBHeHusi 3x — y = -9.

21 KoopimHaThl TOUKH Iepecevyerus NpPAMBIX

| BT™  yoBNCTBOPSIIOT KAk NEPBOMY YPABHEHHIO,

El TAK M BTOPOMY, T. €. SIBJSIIOTCS periennem

cHcTeMul. 'papMKH NepeceKaloTcsi B TOUKe

Puc. 78 K (~2; 3). BHauMT, CMCTeMa HMeeT ejiHHCT-
BeHHOe pellenue: x = -2, y = 3.

ITpUMeHEHHBIH HAMH cllocob pellleHHs CHCTeMbl YPaBHeHHH Hashipa-
eresl zpaguieckum. 3aMeTHM, UTO rpadHuecKuil cnocob o6LIYHO NO3BOJIS-
eT HAXOJIMTEL pellen s JUITL NTPUGIHIKENHO.

PaccMoTpHM cHCTeMBI IBYX JIMHEHHLIX YPAaBHEHHUH ¢ JIBYMs1 TepeMeH-
HBEIMM, B KAXJIOM H3 KOTOPLIX XOTs Obl OJIMH W3 KOXDPHUILMEHTOR [IPH Ile-
peMeHHBIX OTJIMUeH OT HyJs. BLIsSICHHM, Beerjia JIM Takasl cUCTeMa UMeeT
pPellieH s U ecJIH HMeeT, To CKoJbKo. 'papukaMu ypaBHeHHH CHCTeMBI SIR-
JsTioTest npaMbie. EcJin oTH npsiMele NepeceKkaloresi, TO CHCTEMa HMeeT
¢JIMICTBEHIOEC PeIIeHHe; eCIH NPsSIMBIe apPAiielibiLl, TO CHCTEeMA He HMe-
eT pellleHHi; ecsu NpAMLIe COBNAJIAIOT, TO pelleHnii 6ecKOHeUHO MHOTO.

IMlpamep 1. Busicuum, CKONLKO pelIeHHH MMeEeT CHCTeMa YpaBHenwi
11x +10y = 120,
6x+y=18.



PaccMoTpuM, KaKOBO B3aMMHOE paclloJiodKeHHe rpapukoB ypaBHe-
HHUH JladHOH cHeTeMbl. LD 5TOroO BRIpA3HM M3 KaskJIOI'o YpaBHeHUs
y vepes x, NOJNYIHM

iy =-1,1x+12,

y=—-6x+18.

Ypapnenuamu y =—1,1x + 12 u y = —6x + 18 sajaiores nuneiniie
(GYHKIMK. YTI0BEIe KOD(PUIIHEHTE! NPAMBIX, SBASOIMAXCA rpadu-
KAMM 9THX (DYHKILHI, pasjiuuHbl.
S3HauuT, DTH NPAMBIE [lepecekaloTes M CHCTeMAa HMeeT eJIMHCTReHHoe
penienue.
IHIpumep 2. PaccMOTPHUM, CKONLKO pellleHHuil MMeeT cHeTeMa YpaBHeH Uil
8x+ 20y = 3,
2x + by = 16.

Ha kaxioro ypapHenHsi CHCTeMBI BRIDA3HUM Yy depes x:
y=-0,4x + 0,15,
y=-0,4x+3,2.
IIpsimuie, apnsiomuecs rpapHKaMyu JTHHEHHBIX (PYHKIMHE
y=-04x + 0,15 u y=-0,4x + 3,2,
HnapaJuieJibHbl, TaKk Kak HX YINVIOBbIe KOBle]JHlI,HEIITH OJIHHAKOBKI,
A TOYKH NepecevyeHdd ¢ 0Chl0 iy PAJIHYHEL.
Orciofia cuepyer, 4To JIAHHAS CHCTEMA VPABHEHMH He HMeeT pe-
eHHA.
IMlpumep 3. BusicHiM, CKOJBLKO pellleHHil MMeeT cHcTeMa YpaBHeHHI
5x+ 2y = -18,
15x + 6y = —H4.

» Bripasup M3 Kad(JIoro ypaBHeHHSI CHCTEMLI y uepes X, TOJYYHUM
y=-2,6x-9,
y=-2,bx-09.
OueBHAHO, UTO Ir'paMKH YpaBHeHHH coBlajaloT. JT1o ozHauaeTt, 4To
Jiobasi napa umces (Xp; yp), B KOTOPOH Xy — IPOU3BOJILHOE UHMCIIO,

a yp = -2,5xy — 9, ABNAETCH peIeHHEM CHCTeMbI.
Cucrema MMeeT GECKOHEUHO MHOTO pelnenyi.

YnpaxHeHus
x+y=A4,

1056. Sipnsiercs M pemenHeM CHCTeMBLl YpaBHEHWi { 9 9 napa
- - X - y =

uncen: a) x=3,y=1; 6) x=2, y=27?
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. SlBnsieTcst 1M napa unces u = 3, v = — 1 pelIeHUeM CHCTEeMbl YpaB-

1058,

1059.

1060

1061.

1063.

HeHMH:
) 3u+v=a_8, 6) v+2u=>5,
Tu - 2v=23; u+2v=17

Kakue uz nap (-3; 4), (-2; -6), (—4; 3) asnsoTca pelieHUAMHU
CHCTEMBl YpaBHeHHI:

9 x=y-1, ) 13x—y =0,
3x+4y = 0; Sx—y=-4?
CocTaBnTe Kakylo-1uGo cHeTeMy JWHEHNEIX ypaBuenHii ¢ nepe-

MCHHLIMHM X WU Yy, pelnenuem Kmﬂmﬁ CHYIKHT napa:
a) x=4,y=1; 6) x=0,y=3.

Pemure rpapuuecky cHeTeMy JIMHeHHBLIX YpaBHeHMH:

a x-y=1, ) x+y=0,
x+3y=9 -3x+4y = 14;
x4+ 2y =4, 3x- 2y =6,
~2x 4+ by = 10; 3x+ 10y = ~12.
PemuTe rpauuecky cHcTeMy ypaBHeHMId:
) x -2y = 6, x—-y=0,
3x+ 2y = -6; 2x + 3y = -b.
BrisicuuTe, HMeeT JIM CHCTEMA PeIleHHs] M CKOJILKO:
o dy—-x=12, ) 1,5x=1, ) 2x =11- 2y,
3y +x= -3 Br+2y=-2 " \6y=22- 4x;
- 3x = 0, =3, - 2y =8,
6) y - 3x 0 x+2y =3 0 x+2y=8
3y—x=6; y = —0,5x; x+4y = 10.

(/lrs padomut & napax.) UMeer JIK pellienus cHeTeMa ypaBHeHu it
H CROJNILKRO:

) x=6y-1, bx+y=4, ) 12x - 3y = 5,
2x- 10y = 35 x+y—-6=0 6y — 24x = -107

1) O6eyauTe ApYT ¢ JIPYroM, OT Yero 3aBHCHT OTBET HA BONPOC 3a-
Jlaum.

2) BrinonuuTe cOBMecTHO 3ajlaHue a).

3) Pacnpepenure, KTO BuINOJHSIeT 3ajanue 06), a KTO — 3aja-
HHe B), H BLITIOJHHTE WUX.

4) IlposepesTe Apyr Vv ApYra NpaBHJILHOCTL BLINOJNHEHWS 3ajlaHMil
M HCHpaBbLTe OMMOKH, €CJIH OHHM JIONYIIeHH.



1064. Yraskure Kakue-HuOy/Ib TPH pellleHusi CHCTEeMbl YPaBHeHHWHA:

) x-3y =5, 1,5y + x = -0,5,
3x -9y = 15; 2x+3y = -1.

1065. Pemnurte ypaBHenue:

2x -3 _x+ 1 _3z-1
a) y 3x = B 6) 6 3

1066. IlpencraphTe B BHJIe MHOIOWJIeHA:

x
E

a)(5e2—c+8)(2¢-3)-16; 06) 18m? — (3m — 4)(6m?2 + m — 2).

1067. PaznoskuTe Ha MHOMKHTEIN:
a) a’® +a? - x%a - x% 6) b® + b2 — 9b - 9c.

Jaite onpegeneuune NIMHEAHOTO ypaBHEeHUs C [IBYMS NepeMeHHLIMA.
Mpusenute npuMep.

YTo HasbiBaeTCA pelleHUeM YpaBHeHUsl C ABYMSI NepemMeHHbLIMU?
flengieTtcsa M napa 3HaveHuin nepemMeHHbiX x =7, y =3 pelleHuem
ypaBHeHus 2x + y = 177

Yr1o siBngercya rpaukoM ypaBHeHus ax + by =c¢ C NnepemeHHbIMK
xWy mea#0uwmb+07?

Y10 HasuiBaeTcs pelleHueMm CUCTeMbl YypaBHeHWA C IBYMS NnepemeH-
HBLIMU? YTO 3HAYUT pPeLnTL CUCTEeMY YpPaBHEHWA?

CKONLKO peLleHrnin MOXeT UMEeTL CUCTema IBYX JIMHEeMHLIX YpaBHeHWA
C OBYMS NepeMeHHbIMU?

PELLUEHUE CUCTEM JIMHEWHBbIX YPABHEHUW

PacemoTpum crocol pelenns CHeTeM JHHeHHLIX YPaBHeHHH ¢ AiRyMs

nepeMennLIMH, HASKIBACMEIH cnocobom nodcmanoerku. Hauném ¢ npuMepa.

IIpumep 1. Pemium cucTeMy ypaBHeHHi

3 =T,
[ x+y M

-bx + 2y = 3.
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- Bripazum M3 1nepporo ypasHenus y uepes x: y =7 - 3x.
IlogcraBuB Bo BTOpoe ypaBHeHue BMecTO i Bhipaxkenue 7 — 3x, no-

JYUYHM CHCTeMy

3x+y="1,
~Hx+2(7- 3x)=3.

()

Hetpyano nokasath, uto cueteMsl (1) u (2) MMeIOT OJIHK W Te 3Ke pe-

IIeHH .

B cucreme (2) BTOopoe ypaBHeHHe COUEPIKHUT TOJLKO OJIHY llepeMeH-

Hy0. Pemum 510 ypaBHeHnue:

N

L L ~ta ]

L1 kA

L] S

L1z 1 e

e 22 =

-J,-,‘l- v 173
i I

Puc. 79

~b5x+ 14 - 6x=3,
-11x=-11,
=1;
ITojcTasus B paBencTBo y = 7 — 3x BMecTO X
yueso 1, HalJEM COOTBETCTBYIONEe 3HaUe-
HHe y:
¥ y=7-3-1,
y=4.

ITapa (1; 4) — pemenue cHctTeMbl (2),
a 3HAUWT, U cHeTeMul (1).

Pemenne cucremul (1) Mul cBeJiH K pe-
menuio cueremil (2). I1pu 5ToM MEI BocoN k-
30BAJIMCEL TeM, uTo cueremnt (1) 1 (2) umelor
OJIHH W Te JKe pelleHus.

CHeTeMbl YpaBHeHMH ¢ JABYMS llepeMeH-
HLIMM, HMeIHe OJIHA H Te Ke pelleHus,
HASKIBAIOTCS pasnocudvivimu. CHCTEMBI, He

HMeIoIHe penienni, TAKKe CUYHTAIT PABHOCHJILHLIMH.

l'eomeTpuueckn paBHOCHJILHOCTE cuereM (1) u (2) osanauaer, urto
rpagMKH ypaBHeHHH cucTeMul (1) nepecekaloTesi B TOH e TouKe, UTO M
rpaMKM ypaBHeHHH cueTembl (2), T. @. Bce TPH HpsAMbIe llepeceKraloTes

B OJIHOH TOuKe (pHe. 79).

MEl pemnuiiy cucremy (1), nenonesays cnocod nojcranopku. Ilpu pe-
IEeHHK CHCTeME! JIBYX JIMHCHHLIX YpaBHenHi ¢ JABYMS NepeMennbiMu
cnocofoM NOACTAHOBKH IOCTYNAIOT CAejVIONHM ofpaszoM:

1) BHIPAXKAKOT U3 KAKOIO-HHOY/(h YPABHCHHS CHCTeMBI OJIHY Ne-
PeMEHHYIO uepes JIpYyryio;

2) nojeTaBIASIOT B JIPYroe ypasHenue cHCTeMLl BMECTO 9TOH Ie-
peMeHHOH oJIyueHHOe BhIpakeHue;

3) pemalT HoJyuMBIIeecs ypaBHeHHe ¢ OJIHOH lepeMeHHOil;

4) HAXOUAT COOTBETCTBYIOICe 3HAYCHHME BTOPOH NepeMeHHoH.

IMlpamep 2. Pemum cHcTeMy ypasHenuit
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Tx+6y =6,
3x+4y = 9.



BLipasuM K3 BTOpPOro ypasHeHUs X depes y: 3x = 9 — 4y, x =

3
11 9-4y
OJICTABMM B IlepBoe ypaBHeHHe BMecTo OYKBEI X BRIpaXkeHne 3
7.2 ?“” +6y =6.
Pemum nosyuennoe ypapHeHue ¢ lepeMeHHoi y:
7(9-4y)+3-6y=3-6,
63 - 28y + 18y = 18,
-10y =-45, y=4,5.
9 - 4y
ITojicTaBuM B ypaBHenue x = 5 BMeCTo y uHeIo 4,5:
9-4.45 5
x= ey x=-3.
Orper. x=-3, y=14,5.
YnpaxHeHus
1068. Pemure cucTeMy ypaBHeHHit:
=x-1, =2-y,
R 6) {* v
bx + 2y = 165 3x-2y-11=0.
1069. Peminrte cucTeMy ypaBHeHHM:
-2x=1, xX+y=6, -x=20,
a) 1Y B) j. y n {Y
6x-y="T; 3x-5y=2; 2x - 15y = -1;
o) Tx - 3y =13, . 4x -y =11, ) 25 - x = -4y,
x— 2y = 5; 6x— 2y =13; 3x - 2y = 30.
1070. HaiiguTe pemmenue cHCTeMbl YpaBHEHHIi:
3 2x +y =12, 8y-x=4,
Tx - 2y = 31; 2x-21y = 2;
- —! - r‘
6) y-2x=4, 0 2x =y + 0,5
Tx—y=1; 3x-5y=12.
1071. Pemure cuc'remy YPaBHEHHI:
) 2u+5v=0 5) 4u + 3v = 14,
a —8u+l.w- bu— 3v = 25;
6) ap—3q-0. 10p + 7q = -2,
3p+4qg = 29; 2p - 22 = bq.
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1072

1073

1074

1075

1076

1077. Haiijiure pemende cUeTeMbl YpaBHeHHA:
LA 2m n_
3 3~ g
a) B)
£+£=_2- E...?ﬁ .
2 2 5 10 6 ¥
E_ 2=, e 3 f,
6) {° r) 5
-3a+ - = -3T; x+%=—3.
1078. PemuTe cucteMy ypaBHeHMid:
P _Z2o8 LA
a) 4 b B) i 3
Ly oX  w=6
15+12“0' 2 Y 6;
ﬁ—x+%=2;3- 3Tx_29:'1
6) | b 15 r) b
X _ 2% _qo. _3 _6s
=0 3-1,2. x 2—6,.;.

. Pemnrte cHcTeMy ypaBHeHMId:

3x+4y = 0, bx + 6y = 20,
) {2x+39= 1; {9y+2x= 25;
6) {7x+2y =0, {3x+l = 8y,
4y +9x = 10; 11y - 3x=-11.

. He Brinosnusis HOCTPOeHHA, HaiiuTe KOOPDJIHHATEI TOUKH llepece-
YeHHd rpapHron ypanueunﬁ:

a) Tx+4y=23un8x—10y=19; ©6) 11lx—-6y=2mn-8x+ 5y = 3.

. Hajijiure KoopiMHATH TOUKH NepeceueHds rpadMKoB ypaBHEeHHId,
He BLINOJHAS I0CTPOCHUSA:

a)bx -4y=16 m x - 2y=6; 06)20x - 15y =100 u 3x - y = 6.
. Haiisiure peinenue cucTeMnl ypaBHeHHIA:
) 3(x-5)-1=6-2x, 6) 6x+y)-y=-1,
Bx-y)- Ty = -4 Ty+4)-@+2)=0.
. Pemure cucTemy ypaBHeHMI:
{5;; +8(x—3y)= Tx- 12,

6) 2@-b)+16=30B+7),
9x+3(x—9y)= 11y + 46;

6a—-(a@a-5=-8-@®B+1).




1079. YupocTuTe BhIpaXcenHe:

2
a) (2x — 3y)% + (2x + 3y)% B) 2[% + %] +©2x - y)%;
2
6) (2x + 3y)% - (2x - 3y)% r) 3[3;JE + %J - @Bx-y).
1080. Pasnokure HA MHOMKHTENN:
a) x5+ 4a?x® — dax?t; 6) 4a® — 12a%b + 9a*b?.

1081. JlokaxkuTe, uTO Bee TOUKH rpaduia GyHKIMH, 3ajlaninoi gopmy-
noit y = x? — 4x + 5, pacnosioskensl B BepXHe#l MOJYILIOCKOCTH.

PaceMmoTpuM en@ ojinn cnocol peiienus cueTeM JIMHeHNbIX ypaBHe-
HHI — cnoco6 caoxcenus. IIpy peieHHu cUCTEM DTHM crocoGoM, Kak
H IIPH pellleHHH crnocoGoM MoJICTAHOBKH, MEI IIePexojiiM oT JIaHHOH cHc-
TeMbl K JIPYI'Oil, paBHOCHJILHON el cucTeMe, B KOTOPO# OJIHO M3 ypaBHe-
HHI COJIEPIKUT TOJLKO OJIHY lepeMeHHYIo.

IIpumep 1. Pemium cucTeMy ypaBHeHHH
2x +3y = -5,
x— 3y = 38.

B ypaBHeHHsX 5TO# cHeTeMbl KOS(MOHUIMEHTH! DK i ABJISIOTCS 11PO-
THRONOJOMKHLIMH uncaaMu. CIO3KHB IOWIEHHO JIeBbIe W lIpaBLie yac-
TH YpaBHeHHH, [OJYYHM ypaBHeHHe ¢ oJiHON nepeMennod 3x = 33.
SaMenuM oJIHo U3 ypaBHenui cuetemnl (1), nanpumep neppoe, ypan-
nenuem 3x = 33. llonyunm cucremy

3x = 33,
x - 3y = 38.
Cuerema (2) paBnocusbna cuereme (1).

Pemum cucremy (2). Uz ypasnenus 3x = 33 Haxoaum, urto x = 11.
llojeTaBup 5T0 3HAUYEHHe X B ypaBHeHHe

1)

(2)

x - 3y = 38,
HOJIYUUM YpaBHEHHe ¢ NepeMeHHOH y:
11 - 3y = 38.
Pemum s10 ypasuenue:
-3y =27,
y=-9.

Ilapa (11; —-9) — pemenue cuctemnl (2), a 3HAUXAT, W IaHHONM cHCTe-
MuI (1).
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4 BocnosbzoBaBiucs, TeéM, UTO B ypag-
HeHUuX cucTeMbl (1) koshpULLHEHTHI

——! NMPH Iy ABASIOTCH TPOTHBONOJONHBIMH
10 I T 1% YHCIAMM, MLI CBeJIH eé pemenue K pe-
by HeHHIo Qamlocum,uoﬁ cHeTeMEl (2),
<8 3 B KOTOPOM O/ilHO M3 ypaBHeHHil cojiep-

—= '5";,% N JKHT TOJNILKO OJIHY HepeMeHHYIo.
Ry ™ o l'eoMeTpHUECKH PABHOCHILHOCTH CHE-

Tem (1) v (2) oanavaer, uTo rpa@mku
. ypasienuii 2x + 3y = -5 u x — 3y = 38
~T-9 35 . nepecekalTesi B TOH ke TOUKe, UTO W

5 e rpauKy ypaBHenuit 3x =33 ux -3y =
-t =38, T. e. Bce TPH IPAMBIE [lepeceKaloT-
csl B OjiHO# Touke (puc. 80).

IMIpumep 2. Pemum cucremy ypasHe-
bx+11y =8,
Puc. 80 HHi y
10x - Ty = 74.
- [ounennoe caoxenne ypapHeHHH CHCTEMbI He IIPHUBEIET K HCKIIOUe-
HHIO OJIHOH M3 MepeMeHHbIX. OHAKO ecliH YMHOMXHTE BCe UJIeHb!
MepRoro ypasHenus Ha —2, a BTopoe ypaBHeHHe oCTABHTE 6e3 HaMe-

HeNMii, TO KOXDOHIHENTLI PH X B NOJYYEHHLIX YpaBHeHHAX OYAyT
MNPOTHBONOJIOMKHEIMHY YHCIIAMM:

~10x - 22y = -16,
10x - Ty = 74.
Teneps NowieHHOe CHOMEHHEe NPHBOJHT K YPaBHeHHIO ¢ OJHONH me-

pemennoi —29y = 58. Wa sroro ypaBnenusi HaXoJlMM, 4To y = -2.
ITosicTaBuB BO BTOpOe ypaBHeHHe BMECTO i UMcio —2, HAWJIEM 3HAve-

HHUe X:
10x - 7-(-2)=74, 10x=60, x=6.
OrBeT. x=6, y=-2.
3x -~ by = 93,
5x — 4y = 103.
ITopGepém MHOKHMTENH K YPABHCHHSIM CHCTEMEI TAK, 4TOORI mocie
VMHOMEHHS HAa HUX KOMPOUITHEHTE NPH ¥ CTAJIA IPOTHBONOJOiK-

HEIMM YHCJIAMH. YMHOMKHB NepBoe ypaBHeHHe CcHCTeMBl Ha -4,
a BTOpoe Ha 5, NoJYyuuM

~12x + 20y = -372,
25x — 20y = 515.

Orciona nainém, uro 13x = 143, x = 11. TlojictaBue 3naveHHe X
B ypaBHenue 5x — 4y = 103, naiiaém, uro y = —12.
Orper. x=11, y=-12.

IIpaumep 3. Pemum cucTeMy ypaBHeHMit {



Mgl paceMOTpesd HPpUMephl pellieHHsi CHCTeM ClocoDOM CJO0MKeHHs .
IIpu pelenuy cHcTeMbl JIBYX JIMHeHHBEIX YpaBHEHHH ¢ JIBYMS llepeMeH-
HBIMH CIIOCOGOM CJIOMKEHHA NOCTYNAIOT CACAYIONHM 00pa3oM:

1) YyMHOMAIOT NMOWIEHHO YPaBHeHUS CHCTeMBl, NMoAGHpass MHO-
SKHTEJH TaK, 4T00LI KOMMPHITHEHTRI IIPH OJIHOH H3 NepeMeH-
HBIX CTANH IMPOTHBONOJOMHBIMH YHCIAMH;

2) CKNajILBAIOT NOWIEHHO JIeBhle W NpaBble YacTH ypaBHeHHi
CHCTeMbI;

3) pemialT HoJyUMBIleecs ypaBHeHHe ¢ OJJHON llepeMeHHOMH;

4) HaXo[AT COOTBETCTRYIOINEe 3HAYEHHe BTOPOH NepeMeHHoM.

BaMeTHM, 4TO ecJiM KOd(PMUIMENTHI NPH OJIHONH M3 NepeMeHHBIX
SIBJISIIOTCH MPOTHBONOMOKHEIMH UMCIAMH, TO pellleHHe cpasy HauHHAIT
C MOYWJIeHHOTI'O CJIOXKeHHs yp&BHeHHﬁ.

YnpaxHeHus
1082. PemnuTe cucTeMy ypaBHEHHIA:
2x + 11y = 15, 4x - Ty = 30,
{le—]ly:Q; { x— by = 90;
8x— 1Ty = 4, 13x — 8y = 28,
) {~8x+15y=4; ") {llx 8y = 24.
1083. HaiinuTe pellienne cHCTeMbI YpABHEHHIi:
2) {x—ﬁy:l?, g 3x+ 2y = 5,
5x+6y = 13; -bx+2y = 4.),
6) =4x—7y= 0 =9x 4y = —
—4x+3y =12; Ox -2y = -
1084. Peinute cucTeMy ypaBHeHHMi:
40x + 3y = 10, 33a +42b = 10, 10x - 9y = 8,
)l2Dx Ty="5; [Qa+l4b=4; ){21y+15x=0,5;
{Sx— 2y =1, ){lsx—12y= 14, g {9y+82= =2
15x - 3y = -3 11x - 4= 18y; bz = -4y -11.
1085. Peminrte cucTeMy ypaBHeHHH:
12x - Ty = 2, 6x = 25y +1,
{4x-ﬁy=6; {.:x—lﬁy—-d,
Tu+2v=1, 4b + Ta = 90,
{17u+6v=—9; {’a—6b=20.
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1086.

1090.

1091.

1094.

. llpamas y = kx + b 1pOXoMHUT uepes TOUKH 7

Hajiiure pelienne cMCcTeMbl YpaBHeHHI:

& {0.75x+209 = 95, {lox: 4,6 + 3y,
0,32x—- 25y = T 4y + 3,2 = bx;
0,5u — 0,6v =0, ~3b+10a-0,1=0,

) {0,4u+],7u: 10,9; ) {159+4b—2,7=0.

JUT Yepes TOYKH:
a) M(5; 5) u N(-10; -19); B) A(8; —1) u B(-4; 17);
6) P(4; 1) u Q(3; -5); r) C(-19; 31) u D(1; -9).

(—=5; 0) u (0; 11). Bapaitte o1y QyHKIHIO GOPMYIIOI.

. CocrapeTe ypaBHenue Bujia iy = kx + b, rpaguk KoToporo npoxo-

. I'padmk nuneinoi pyNKIHA NepecekaeT 0CH KOOPIMHAT B TOUKAX

A(-1; 3) u B(2; —-1). Hanumure ypasne-

HHe DTOH NPSIMO.

I'papuk nubeiiHol (PYHKIMHK lepeceraer

—

0Ch X B Touke ¢ aGeumecoit 4, a och Y B TO4-

ke ¢ opaunaToi 11. Bapaiite a1y (DyHKIHIO L £
(hopmysioi.
BajaiiTe GopMysNoi JHHEHHYIO (DYHKIHIO,
rpaMk KOTOpPOH M300pa3KeéH Ha pPHCYH-
ke 81.
» Puc. 81
. Pemure cHcTeMy ypaBHeHMI:
S(x+2y)-3=x+05, 2,5(x - 3y)- 3= -3x+0,5,
y +4(x - 3y) = 50; 3(x+6y)+4=9y+19.
. Hajijiure pemenne cHeTeMbl ypaBHeHHii:
1.1 _ .
i §x+zy—2—0, 5) FMm-h 0,
bx-y=11; bm-4n= 2;
0,5x+0,2y = T, LT SRR
6) 11 ri6 3 §
Ex—ﬁy—ﬂz 0,2u + 0,1v = 3,9.
PemiuTe cucTeMy ypaBHeHMi:
LI 2x _ ¥ _
Wdg*ea =% Hl1T-3=%
2x—y = 10; 3x-1)-9=1-y;
2x- Ty = 4, LU
6 6
6) vx y r)
X_8_y, 2x o 2
& 8 3 3



1095. Haiiure pemiense cHCTeMbl YpaBHeHHH:

1, 1,- .9
o {3* 12V=%* ,l3te~lb
6x + 5y = 1505 2x+ 3y = -12;
: DV P 4a-56-10=0
—v-—-u=3, *
6) 3 8 Dia_b . 1_,
Tu+9v=-2 § - atgm™

1096. MMeeT M pellleHHsi cHCTeMa H CROJIBKO:
) 2x—-y=1, SHx+2y=17,
—6x+3y = 2; 15x - 6y = -21?

1097. PazjoxuTe Ha MHOMKHTENN:
a) 15a? - 1562 B) 10a® + 1063 n) 47a% — 4765,
6) 29a? + 29b? + 58ab; r) 18a* - 18b3; e) bla® + 5166,

1098. YnpocTuTe BLIpaXkenue:
a) 2x(8x — 1) - (4x + 1)% 6) 4(3y — 1)* - 18y (2y ~ 1).

Ilpn pemedun 3ajjau ¢ NOMOILLI0 CHCTEM YpPaBHeHMH HoOCTYNAKOT
cHeiYIOIHM obpazomM:

1) ofozHaqaloT HEKOTOPLIE HEeH3BECTHBIC YHCHa OYKBAMM M, HC-
NONLAYS YCINOBHE 3aJ1auM, COCTARNAIOT CHCTEMY VPaBHelHii;

2) pemaior 5Ty CHCTeMY;

3) HMCTONKOBHIBAIOT Pe3yJLTAT B COOTBETCTBMH C YCJIOBHEM 3a-
JlauH.

3axaua 1. Macca 15 gkupnuueit v 5 mnaxotiokos papua 64 kr. Kako-
BA MAcca OJIHOr0 KHPIHYA H OJIHOr0 nuiakobioka, eciin b KUpIHUe
TsxKeNee 2 NUIAKOONOKOB HA 3 Kr?

4 II)’CTh Macca KHpIH4ya x KI', a niakobioka Iy KI'. Toma Macca
15 kupnuuei u 5 mnakotiokos Gyjer 15x + by kr. Ilo yeaosuio 3a-
Jlaun oHa papia 64 kr, nosromy 15x + by = 64.

Haseerno, uro 5 kKUpnuuei Tsokedee 2 mnakoGJoKoB Ha 3 Kr. 3nauuT,

bx — 2y = 3.
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Yrobbl OTBETHTL HA BOHLIpoOC 3ajlauM, Halo HAUTH TAKHMe 3HAYCHHH
X M i, KOTOpBIE YOBJIIETBOPAIOT KaK 1IePBOMY, TaK H BTOPOMY ypaB-
HEeHHIO, T. €. YJIOBJICTBOPAIOT CHCTEMe

15x + 5y = 64,
5x -2y = 3.

Pemus o1y cucremy, nonyuum, dro x = 2,6, y = 5.

Orper. Macca kupnuya 2,6 kr, a nuakobiora b Kr.

o~

Samaua 2. Moxno nv pasMensaTh cTopyGiénylo Kyniopy nsrupyoné-
BLIMM H OJIHOPYOJIEBLIMH MOHETAMH TaK, 4TOOLI BceX MoHeT Onuio 307

JlonycTum, uTO cleAyeT B3siTh X UATHPYOIEBLIX M I OJHOPYONEBBIX
monert. Ilo yeaouio x + y = 30. Tak kak ¢ NOMOIILID HTHX MOHeT
Hy;kno pasmensiTe 100 p., To JOJIKHO BHIIOJHATLCS PABEHCTBO
5x + y = 100. Ilonyuunu cucteMy ypaBHeHHH

x+y = 30,
5x +y = 100.
Pemup eé, naiijém, uto x = 17%. y= 12%.

ITo emuicny s3ajlaum X ¥ y JIOJDKHB OLITH HATYPAJILIBIMH YHCJIAMH,
a MBI [OJIVIHIHK JipoGHLle YHca.

OTpeT. PazMeHATE cTOpPYyOJNEBYI0 KYNIOPY YVKAa3aHHLIM crnocoboMm
HEBO3MOXKHO.

YnpaxHeHusa

1099. B (pepmepckom XoasiicTBe 110j] TpeYuxy M npoco orsejeno 19 ra,
IPHUEM Ipeumnxa 3aHMMaeT Ha b ra GoJibile, yeM 1poco. CKolibKo
reKTapoB OTBEJICHO T0J| KAMJAYIO M3 DTHX KYJILTYP?

1100. Texuuueckoe NHepeBOOPYKEHHe [exa [03BOJIUIO BBIIYCTHTH
B (pespasie Ha 165 uspennii 6oabine, ueM B siuBape. CKOJILKO H3jie-
JHH OBLIO BRINYIEHO B SIHBape W CKOJLKO B (peBpalie, ecid W3-
BECTHO, YTO 3a DTH Mecsilhl Iex
phinyetTuan 1315 uspenuin?

1101. B macTepckoit ¢ ABTOCEDBHC» OT-

- pemonTHpoBanu 22 JICrKOBEIX M
rpy30BuiX aBToMoOuis. Cpeau HUX
JIETKOBRIX OwLJIO Ha 8 MeHLIIe,
ueM rpysoBbix. CroJBLKO rpyso-
BEIX aBTOMOOWJIeH OTPeMOHTHPO-
BAJIM B MACTEPCKOH?

1102. Ha TeHHMCHOM KOpTe JUISi MIPhl l1ap TeHHUCHCTOR BhljleJisieTcs

 IJOmAAKAa NpSAMOYIoJLHOH (popMel. HaljuTe JUIMHY M IMPUHHY
IJIOMAJKHA, eCciM M3BeCTHO, 4YTO Juiuna Ooibile [MHPHHLL Ha
12,8 M, a nepuMeTp npsMoyroJLiuka pasen 69,48 m.
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1103.

1104.

1105.

1106.

1107.

1108.

1109.

1110.

1111.

1112,

1113.

OcHoBanMe paBHOOEJAPEHHOI0 TpeyroJibHUKa Ha 7 ¢M GoJibllle ero
GokoBOH cToponsl. HaijiuTe GOKOBYIO CTOPOHY TpPeyrojbHWKa,
€CJIH ero nepuMerp pased 43 cM.

Cmapunnasa 3adara. Ocauna U MyJ IIUJIH BMecTe, HATPYKeHHEIe
paBHBIMHM 10 Becy MemkaMu. OcJiMIa KajloBaJiach HA THIKECTh
HOIIM. «YTO THI skayiyelmibesl, — cKasall MYJ, — eCId Thl Jallh
MHe TBOWH MeloK, Mosi Hollla cTaner BiBoe GoJibine TBOeH, a ec)in
st Tefe JlaM OJIHH MeIIoK, TO HAITK Ipysil cpaBusiioresis . CRONLKO
MEIIKOB HEéC KasKJILli?

Cmapunnas zadava. Eenuw A nmoayaur or B 100 pynwuii, To cra-
HeT BABoe ero Goraue, a eciu A jact B 10 pynuii, To B craner
Binectepo Goraue. CKOJNLKO JileHer y Kamjoro?

CroJNILKo JleT GpaTy ¥ CKOJILKO JIeT cecTpe, eclin 2 rojia nasaj 6par
0Ll cTapine cecTpul B 2 pasa, a 8 Jier nasaj — B 5 pas?

)‘J,Bﬂ ABTOMATA H3I'OTABJIHBAIOT JIeTAJIH. Yucyio ne*ra)leﬁ. H3IroToB-
JICHHEBIX MepBLIM ABTOMATOM 3a 3 U M BTOPLIM 3a 2 4, cocraBiser
720 mryk. Yernéprasi yacTh JeTasnei, H3rOTOBJICHHLIX OGOMMH
aBToMaTtamu 3a 2 u, cocraBusa 150 mTyk. CRonLKo jleTasneit uaro-
TOBJISAJ Ka)K,tlHﬁ ABTOMAT 3a vac?

3a 4 u ea/inl HA aBTOMAITHHE W 7 4 e3/ILl Ha Noesjie TYPUCTH Npo-
exann 640 km. KakoBa ckopocTh noesja, eciii ona ma 5 km/u
GoNbille CKOPOCTH ABTOMAIIMHLI?

Tennoxo/i MPOXoJHT 3a 3 4 MO TeUeHHIO W 2 U NPOTHB TedeHHs
240 gM. ITOT 3Ke TeNNOXoJ| 33 3 U NPOTHR TeUCHUS NMPOXOJIHT Ha
35 KM Gonnine, ueM 3a 2 u no Teuenn. Haiiaure ckopoeTs Tenno-
X0jia IIPOTHB TeUeHHMsI M ero CKOpocTh 10 TeueHHIo.

W3 nynkTor A u B, pacctosinie Mex¢ Iy KOTopriMH pasno 280 km,
BLEIXOJIIT OJIHOBPeMeHHO fiBa apTomobuis. Ecnu asromobunn 6y-
AYT JIBUI'ATHLCSH HABCTPEUY JAPYr JAPYIry, To BCTpeua NpoM3oiieT ue-
pes 2 u. Ecau ske oHM OYAYT JABUIATHLCH B OJIHOM HAIPABJICHHH, TO
ABTOMOOMIIL, BLIIIEAINWA W3 A, JJOTOHHT ABTOMOOHIb, BRIIICITHA
Uz B, uepes 14 u. Kakona cROPOCTE KaXJIOro apToMobuisi?

JlBa TypHeTa BHIILIM OJIHOBPEMEHHO M3 JIBYX I'OPOJIOB, PACCTOS HHe
MeNY KOTOPLIMHA 38 KM, H BCTpeTHJIHCh Yepes 4 4. C kakoii cko-
POCTBLIO MEJ Kasbli TYPHCT, eCJIH H3BeCTHO, UTO NepBLIH 1po-
MEN Jo BeTpeur na 2 kM GoJakine BToporo?

MoTopHast JIogKka NyTh 110 TeUeHHIO OT OJIHON NPHCTAHKU 10 JIPYTOH
NPOXOJIHT 3a 4 u, a obpaTHeli nyTh — 3a 5 u. Kakopa ckopocTh
JIOJIKH B cTosiueH BOJie, eClIH 70 k™ 1o Teuenuio ona NMPOXOJIMT 34
3,5 u?

3a 349 no TeveHHo U 4 4 MIPOTHB TeUueHHs TelJoXoJl NpoXoJiHT
380 kM. 3a 1 u no Teuenno ¥ 30 MHH NPOTHB TeUeHHST TelJO-
xoj npoxoanT 85 kM. HaiiinTe coG6cTBEHHYIO CKOPOCTE TEIJIOXO0/a
H CKOPOCThL TeueHHs.
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1114.

1115.

1116.

1117.

1118.

1119.

1120.

1121.

1122,

Ha asyx nonkax 55 kuur. Ecau nepectaBuTh co BTOPOi MOJIKH 10-
JIOBMHY KHHMI' HA [epBYIO, TO HAa NepBoil craner B 4 pasza Goiblie
KHMI', YeM ocTaHeTces Ha BTOpoit. CROJILKO KHHT Ha Kax o nojike?

Cmapunnas 3adava. Ha nepoit uamie Becop, HAXO/SAINMUXCS B paB-
HOBECHH, JIeXKAT 9 OJIHHAKOBLIX CIMTKOB 30JI0Ta, 4 HA NPAaBOH —
11 OJIHHAKOBLIX CIIHTKOB cepeopa. Eecnu noMensiTL MecTaMi OJIHH
CJHIHTOK 30JIOTA CO CJIMTKOM cepeﬁpa, TO JieBasf Jallla OKaXXeTcsd Ha
13 r nerue npapoi. CKOJILKO BECHT OJIMH CHUTOK 30JI0TA U OJIMH
CHIHUTOK cepebpa?

Macca 4,5 cm? skenesa u 8 cm® mean pasna 101,56 r. Macca 3 cm®
skedieaa Goibine Macehl 2 em® Mean na 6,8 r. Haiijure niaornocts
Aqene3da H NINOTHOCTE MOJIH.

Tlon osuMBIMK KyALTYpaMu GLuio 3ansTo Ha 480 ra Goanine, yem
noj apossiMu. [locne Toro kak yopanu 80% osumeix u 25% sapo-
BRIX KYJALTYp, IUOMajAL, OCTABIIASICH 1OJ| O3MMLIMM, OKasalach
Ha 300 ra menbile, uem IJoMEAAL N0/ ApoBuiMH. Kakas miomans
OhUIA OTBeJIeHA 1M0J] SIPOBLIE W KaKasi 110J| 0O3HMEIe KYJILTYDPhI?

Jlpe OpHrajibl AOJOKHBI OBIJIA M0 NJAHY HM3MOTOBHTE 3a MecsI|
680 neraneii. [leppas Opurajia nepeBuInoJHUIA MecsUHOe 3aJa-
nue na 20%, a sropas — na 15%, u noatomy obenmu Gpurajiammn
OnuIO M3roToBJeHo ceepx mnana 118 peraneii. Cronnko jgeraneit
JflonkHa OblIa MBrOTOBHTE 110 IJIaHY Kakaas Gpurajia sa mecsi?

HUmeercs monoko 5% skuprocti ¥ 1% xupnoct. CKoJILKO MOJO-
Ka KadJloro BHjla HajJlo B3AThL, YTOOLI HOJYUHTL 3 JI MOJIOKA, 3KHUD-
HOCThH KOTOporo cocrapnsier 3,2%7?

Umewinuecss 45 000 p. knvenT Ganka pasjle)idi Ha JiBe YaCTH.
Oy U3 HAX OH NMOJNIOXKHII Ha BKJAaJ «[lenosnuTHEIi», I0X0J 10 KO-
TopoMy coctasiasin 9% B roji, Ho HeJb3s OGLUIO CHHMATL JICHLIM
B TeueHue rojia. JIpyryio uacts oH nonoskun Ha BrJIaj «J/lo Boctpe-
GoBaHMsi», JIOXOJ 110 KOTOpOMY cocTapisiyi 1% B roj, ojlHaKo
B JII060oe BpeMs MOXMHO ObLJIO B3ATH JICHLI'M IOJHOCTLIO MJIKM vdac-
THuHo. B peayikTaTe oOIMMi M0X0jl, MOJYYeHHLIH KJIHEHTOM 4qe-
pes roj, coctapua 3410 p. CROJLKO JieHer noJoOXKWJ KJIHENT Ha
BiJsiajl «JlenosuTHLIs M cKONLKO Ha BKAAJ «Jlo BocTpeGoBanuss?

Wz 10-nponenthoro u 15-nporenT-
HOTO PACTBOPOB COJIIHON KHCJIOTEI
Tpebyercst coctaBuTh 80 rr pacTBo-
pa, KOHIEHTPaIMs KOTOpPOro paBHa
12% . CKOJNLKO TPAMMOB KaJloro
pacTROpa HAJIO B3SATL?

Cmeman kucsory 70-npornenTHol u
A8-NPONEHTHOH KOHIEHTPAIMH, 110-
nyunsin 660 r kuenoT 60-mpoienT-
HO#l KoHueHTpainuu. CroJibko GLUIO
B3ATO KMCJOTEI Kaxioro Buja?




1123. (3adauwa-uccaedosanue.) lHa CcKONBKO HAJA0 YMEHLIIWTbL YMC-
10 100, uToGul NPH JIeJICHHH TTOJYYCHHON PA3HOCTH KaK Ha 5, Tak
 Ha 7 ocraTok ObI paBeH 1 W NPH HTOM NepBoe YacTHoe OLUIO
na 2 Goawie pToporo?

1) OGeyaute, Kakue obosHauenus yjo6HO BBECTH JUISl pellleHuHs
3ajlavuH.

2) CocrapbTe CHCTEMY YPaBHEHHH M pelluTe eé.

3) IlposepbTe NPaBRILHOCTL MOAYUEHHOrO OTBETA.

1124. PaznoxATe HA MHOMHTEJN:
a) 0,064m* +1; 6) 0,027x* -y  8) p+8; 1) 27 - mS.

1125. JlokaxuTe TOKIACCTBO
(22 = 1P + 223y% = (2% + PP) (2! + y* - xPP).
1126. B kakMX KOOP/IMHATHEIX YeTBepPTAX pacloJiodKeH rpadgui ypas-
HeHUH:
a) 2x + by = 12; 6) 3x — 4y = 10?
1127, JlokaxkuTe, 4TO BCe TOUKH Ipadmka (PYHKIMH, 3aJlaniHol (op-

MyJoil y = -x2 - 6x — 11, pacnoJioskeHbl B HWMKHEH MONYILIIOC-
KOCTH.

OGLACHUTE HA NPUMEPe, KaK PeLlaloT CUCTEeMY ABYX NIMHEeNHLIX ypaB-
HEeHWIA C IBYMSI NEPeMEHHbLIMU CNOCOGOM MOACTAHOBKM.

OOLACHUTE HA NPUMEpe, KaK PeLlalnT CUCTEMY ABYX NIMHEeNHLIX YpaB-
HEeHWIA C IBYMSI NEPEeMEHHbIMU CNOCOGOM CROXEHUS.

ﬂ.’lﬂ mex, Kmo xo4em 3Hamb Ooavuie

Hepasenerso y > 0,5x + 2 npu x = 6, y = 10 obfpaiaercs B BepHoe
Hepasencerso 10 = 0,5 - 6 + 2. "'opopsT, uTO Napa 3HaAUeHHH NlepeMeHHbIX
x =6, y = 10 gpadercs pelieHdeM HTOro HepapeHcTRA.

i Pemennem HepaBeHCTBA C JIBYMA [epe-
MeHHLIMH Ha3hiBaeTCs Napa 3HaUYeHHH NepeMeHHbLIX, o0palnaln-
Ias ero B BePHOE YHCJIOBOe HePaBeHCTRO.
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HeTpyjino npoBepuTh, UTO pellleHMsiMH HepaBeHCTBa
y>05x+2

siBJsiloTes Takske napel x =0, y=5; x=-8, y=-1. Kaxjoe pelienune
HepapencTBa y > 0,5x + 2 MOMHO H300pa3HTh TOUKOH Ha KOOpPAWHAT-
HOHW [JIOCKOCTH.

BrisicnuM, Kakoe MHOMKECTBO TOUCK 3aJ1aéT HA KOOPAHHATHOH 1Jloc-
KOCTH paccMaTPHBAEMOE HepPaBeHCTBO.

MHoKecTBO TOUEK, KOOPJAHHATHI KOTOPLIX YIOBJIETBOPSIOT YpaBHe-
v y = 0,6x + 2, npejcrasasier coboil npsamyio (puc. 82). Ecau Toukra
IJIOCKOCTH JICHHT BRIITE, YeM TOUKA 3TOH NpAMOi, Haxoasdmascs ¢ Hei
Ha oJioi BepTUKanu (cM. puc. 82), 1o eé opjunara GoJibie OPJIHHATE
COOTBETCTRYIONICH TOUKH NPSIMOH W MOTOMY KOODJAMHATE DTOH TOUKH
YAIOBJIIETBOPAIOT HepaBeHCTBY y > 0,5x + 2.

Boobie koopauHaThl 11060 TOUKH HOJYIJIOCKOCTH, PACIION0KEeHHOK
BeilIe npamoit y = 0,6x + 2, yjaopjieTBopsiioT HepapeHeTBy y > 0,5x + 2,
a4 KOOPJIHHATEI JIPYIHX TOUCK [JIOCKOCTH HTOMY HepaBeHCTBY He yoBJje-
TBOPSIIOT.

Takum ofpasoM, HepapencTBo y > 0,5x + 2 3a/1a8T MOJNYIJIOCKOCTE,
pacioJioskeHHY10 Bellne npamoi y = 0,5x + 2. Ha pucynke 82 sra nony-
INIOCKOCTL NoKazada uperoMm. I'pannunasl npsiMasi, He npuHajiexanias
9TOH NOJNYIUIOCKOCTH, NpoBejleHa NYHKTHPOM.

Ilpumep 1. llokaxkeMm B KOOPJHHATHOH IUIOCKOCTH MHOXKeCTBO TOUEK,
KOTOpOe 3a/1aéT HepaBeHeTBo X = 4.

+ Tlposesiém npsimyio x = 4 (puc. 83). AGenucea 060# TOUKH, NPpHNAJL-
JIeIKAINEeH 5ToM NPAMOI HIIH pacnoJioskennol npapsee eé, papna 4 HIH
Gonwine 4. BHAUWUT, HepaBeHCTBO X = 4 3aJaéT HA KOOPJAMHATHOI
IIOCKOCTH HIPAMYIO X = 4 U HOJYIUIOCKOCTE, PACTIONIOMEHHYIO lIpaBee
npaMoit x = 4. Jra HoJyIIoCKOCTh [OKA3aHA HA PUCYHKEe ILBEeTOM.
I'papnunas npsaMas NpHHAJJERHT 9TOH NONYIIOCKOCTH.

] u
6
6 -
[}
2 =
-4 -2 02 M4 8 x
—4 -2 [02 4 6 x -2
-21
-4 -8B
Puc. 82 Puc. 83



Hpumep 2. Busichum, Kakoe MHO-

JKECTBO TOUEK 3a/laéT HA KOOPJIH-
HATHOH IJIOCKOCTH CHCTeMa Hepa-

BEHCTB 4 L.

+ IlocTpoum B KOOpJIMHATHON! TJOC-
KOCTH NpsiMble, SBJISIIONHeEcs rpa-
(pMKAMM ypaBHeHHH 9 -4

Tak Kak yrjiosbie KOaPHIIMEHTh

y=0,4x -2,
y < 0,4x + 3.

y=0,4x -2 u y=0,4x + 3. ~ohM

NPAMBIX PaBHLI, TO DTH NpsAMbIe  Puc. 84

napajyienbiubl.

Ileppoe nectporoe nepasencTso 3ajaét npsmyo y=0,4x -2 u nony-
IJIOCKOCTh, PACIOJNIOXKEHHYIO BLIIE DTOil NpsIMOM, a BTOpoe — Mps-
Myw y=0,4x + 3 ¥ NOAYIVIOCKOCTh, PACIOJNOMEHHYIO HHKe HTOH
npsiMmoii. PaccMarpuBaeMasi cHcTeMa HepaBeHCTR 3ajlaér oblyio
YACTh HTHX MHOKECTB.

Ira obmas yacTh npejcrapisier coboii mojgocy, orpanudeHnyio npsa-
MEIMH y = 0,4x — 2 u y = 0,4x + 3 (puc. 84).

YnpaxHeHus

1128,

1129.

1130.

1131.

1132,

[oerpoiite npsamyo y = %x. ITokaxuTe MTPUXOBKOH MHOMKECTBO

TOUEK KOODAMHATHOM IJIOCKOCTH, KOODJAMHATHI KOTOPLIX V/OBJe-
TBOPSIIOT HepPaReHCcTRY:

1 1
a)y>§x. 0)y<§x.

[lorkamkuTe WITPHXOBKOH MHOMKECTBO TOUEK KOODJAMHATHOM ILlOC-
KOCTH, KOTOPOR 3aJlaéT HepaBeHcTRO:
a) y=x; 06) y<-x; B) x=1; r) y<bh.
HzobpasuTe MHOMKECTBO TOUCK, KOTOpPOe 3aJaéT Ha KOOPAHHATHON
IJIOCKOCTH HepaBencTRo:
a) yzx+1; 6) y<-—0,2x + 3.
BajiaiiTe HepaBeHCTBOM MOJIVILUIOCKOCTh, PACHOJIOKEHHYIO Bhille
1psiMOii:
a) y=x-1,3; 0) x+y=>h.
Slpnsiercesi v napa uucen x = -3, y = 4 peuleHUeM cHeTeMbl Hepa-
BEHCTB:

3x-y<0, X+y<5h,
a) ¥ 6) gy

x+y>1; x - 2y > -157
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1133.

1134.

1135.

1136.

1137.

1138.

1139.

1140.

HsoﬁpaaHTe Ha I{OOD,.D,HHRTHOF! HNJNOCKOCTH MHOMXeCTBO TOUeK, KO-
TOpoe 3a/laéT cHeTeMa HepaBeHCTB:

a) y<-—x, y=2x-2, ) y=z-2x+4,
y = -5; ysx+3; y<x+1.

Kakyio (purypy Ha KoOpjIHHATHON IJIOCKOCTH 3aJlaéT cHCTeMa He-
paBeHceTB:

y<x, y<-x+1,
a 0
){y?'?; }{y?—x+l?

L‘lqpﬁpaswm HAa KOOPJMHATHOH IJIOCKOCTH (DUIYPY, KOTOPYIO 3a-
JIaéT cucTeMa HepaBeHCTRB
y<-0,5x+2
xz=0,
y=0,
W HaWauTe ed rmromaitb.
YraxuTe kakue-1u060 3nadenus k ¥ b, IpH KOTOPBLIX cHCTeMa He-

paBeHcTR
y<3x+2
y=kx+b
3a/1aéT HA KOOPJAMHATHON IJIoCKOCTH: a) nosocy; 6) yroia.

AononHuTeNbHbIe ynpaXxHeHusa K rnase Vi

Slnsercs nM pemenueM ypasHenus x? — 2y = 7 napa anauenuii
nepeMeHnbiX X ¥ y:

a) (5;8);  6) (-4; -11,5);  B) (-1;-3); 1) (1,2; -2,78)?

CocraBnTe ypasienue ¢ epeMenibiMU € W v, PeIIeHHeM KOTOpOro
CHYIKHT Napa uucen Bujia (u; v):
a) (10; 3); 6) (0; -7) B) (0,65 -0,8); r) (-1,4; -3,6).

Jlokaskure, uTo eciu B ypasHenuu ax + by = 81 wkos(pduiuments
a w b — nessle yucaa, To napa ukcen (15; 40) ne Mmoxer OLITEL pe-
IMeHHeM HTOr0 YpaBHeHHs .

HzBectHo, uTO:

a) napa sagavueHui nepeMeHHLIX x = 5, y = 7 ApjigeTcs pelieHuem
ypasnenus ax — 2y = 1. Haiigure kosdupunment a;

6) mapa 3HauUeHHil NepeMeHHLIX X = -3, y = 8 sABJIsAeTCH pelleHH-
eMm ypaBHenus bx + by = 17. Haiiaure kospdunuent b.



1141.

1142,

1143.

1144.

1145.

1146.

1147.

1148

1149.

1150.

1151.

1152,

1153.

1154.

HajiuTe Bce napsl HATYPaJbLHBLIX UHCeJ), KOTOPLIe SBJIHIOTCH pe-
IeHHeM ypaBHeHusi: a) x + y = 11; 6) xy = 18.

HaiiiuTe Bce NAaphl NPOCTEIX UHCEN, KOTOPLIE SIBISIOTCSA PelleHHsi-
MU ypaBHeHWH a + b = 42,

Tpéxanaunoe uMcno HauMHaeTes ¢ uuppu 9. Ecan sty undpy ne-
pecTaBUThL Ha llocjie/lHee MecTO, TO IOJIYUHTCH 'rpéxsuauuoe HC-
J10, KOTOpOe MeHbIle JaHnoro Ha 576. Halaure jannoe TpéxsHau-
HOe YHCIIO.

Tpéxanaunoe uHciI0 oKaHuHBaerca uugppoi 4. Ecnu sty uudpy
MOCTABMTHL HA [IEPBOe MEecTo, TO HOBoe uMcio Oyier Ha 7 MeHblle
YABOCHHOTO JlaHHOTO YKcha. HaljiuTe jannoe uMciio.

K apysnaunomy umeny npunucanu cjiesa u cnpasa no 1. ITony-
UMBIIeecs UeThIpéXsHauHoe UMc)o okasalock B 21 pas Goablune
HneprpoHaAvYaJIbHOTIO. llal‘imﬂe JABY3HAYHOEe YHCIHO.

Ilepecexaer au rpadguk ypasHenus y — x? = 9: a) ock x; 6) och y?
1Ip1 NONOKHUTENLHOM OTBeTe YKAMHTE KOODJAMHATHI TOUEK llepe-
cevenuns.

I'paduky ypaBuenusi x — xy = 46 npuHAIEKHT TOUKA ¢ OpPJHHA-
Toi —1,3. Haliaure aGenmecy »ToH TOUKH.

I'papur ypasuenusi 8x — 5y = 14 npoxosur uepez touky ¢ abe-
iucecoi 1,2. Haiiure opuHaTy 9ToM TOYKH.

JlokaxuTe, uTo rpauKy ypaBHeHusi 3x + 2y = —4 He npuHaje-
SKHT HH OJIHA TOUKA, Y KOTOPOH ofie KOOPJHHATEI TOJIOMHTeNLHEI.

Jlokasxkure, urto rpapuky ypasueuus 6x — 12y = 5 uwe upuunaje-
HHUT HH OJlHA TOUKA ¢ IeJIOYHCJIeHHBIMH KOODJAWHATAMM.

IlocTpoiiTe rpadMK ypaBHeHHs:

a) 3(x - 2y)-2(x-4y)=4;

6) 2(0,5x - 1,2y) —(0,6y + x) = 6;

B) 3(0,4y - 0,2x) — 4(0,3y — 0,6x) = 0,6.

B nuneiinom ypaBHenuM ax — y =4 noabepurte KosdPHIMEeHT a
Tak, UYTOOLI I'pahMK HTOr0 YpPaBHEHHUS POXOJHJ uepes TOUKY
M(3; 5). lloeTpoiiTe rpauk 3Toro ypaBHeHus.

IlocTpoiiTe npsamyio, KoTopasi ABJsieTcsi rpa()MKOM YypaBHeHHs
%— 2,6x = ¢, eclM M3BECTHO, WTO OHA HPOXOAMT uepes TOUKY
2; -3).

TlocTpoiiTe rpadhmK ypaBHeHHs :
a) (x-2)(y-3)=0; B) (x +4)(y + 5)=0;
6) (x+8)(y-1)=0; r) x(y—2)=0.
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1155.

1156.

1157.

1158.
1159.
1160.
1161.

1162.

1163.

1164.

He Beinosuss HOCTPOeHHH, Haﬁ,uu're KOOPJHHATH TOUKH llepece-
yeHus rpapuka ypasuenus (x + 2)(y + 3) = 0 ¢ ocbio X; € OCLIO ¥.

IlocTpoiiTe rpapMik ypaBHeHHs:
a) y=|xl  6) y=-x|
Sinsiercs JIM pellleHHeM CHCTeMbl YpaBHeHHMH

{az +b% = 16,

a?+8a+b>-8b+16=0

napa uMces:
a) a=0,b=4; 6) a=0,b=-4; B) a=-4, b=0?
Joraxkure, uto npsaiMele x + y =5, 2x — y = 16 u x + 2y = 3 nepe-
ceKaloTess B OiHOH Touke. KakoBbl KOOpAMHATH HTOH TOUKH?

IIpu KakoM 3HaYeHHH a npsimbie 5x — 2y = 3 U X + iy = a nepece-
KaloTesl B ToOUKe, NMpHHajUiexkaiiei ocu y?

Ilpu kaxom snauenuu b npameie bx + 3y = 10 u x — 2y = 4 nepe-
ceKalTes B TOUKe, NPHHAJJIeRAIed ocH x7

Ilpu kakoMm sunauenuu k nupsimas y = kx — 4 HpoxXojuT uepes Tou-
KY nepeceveHns NpaMBIX y = 2x -5 my=-x + 17

PemuTe rpaMuecky cHeTeMy ypaBHeHMH:

y+3x=0, x+y=1,
a) yx—-y=4, 6) \w—x=3,
x+y=-2; 2x+y = 0.
HmeeT i cHcTeMa pellielusi M eclii MMeeT, TO CKOJILKO:
) 2x + by =17, 0,2x - by =11,
4x — 10y = 45; ~x+ 2by = -55;
2 ¥ - 3r+iy=10
o5 1L j 4t g =10
6x — 2y = 35; 9x—- 2y =17

(/s paGomet & napax.) llojgbepute Kakoe-n1ubo JMHelHOe ypaB-
HEHHe ¢ JIBYMs llepeMeHHBIMM, KOTOpoe BMecTe ¢ ypaBHeHHeM
10x + 5y = 1 cocrapiio Gbl CHCTEMY: a) MMEIOIIYIO OAHO pelrne-
nue; 6) MMEIoINYIo GecKOHeYHO MHOIo pelllenuil; B) He HMelolyio
peleHuii.

1) BoinosinuTe COBMECTHO 3ajlaHMe a) M PelIMTe COoCTABJIeHHYIO
CHCTeMY.

2) Pacnpepenurte, KTO BeINOJHSIeT 3ajanue 0), a KTO — 3aja-
HHe B), H BLITIOJHHTE WUX.

3) IlposepkTe Apyr v ApYyra NpaBHMJiLHOCTL BLINOJNHEHWS 3ajlaHMil
M HCIpaBbLTe OMMOKH, €CJIH OHM JIONYIIeHH.



1165. Yraxkure kakoe-1u00 3HaueHHe R, 1IPH KOTOPOM CHCTeMa

1166.

1167.

1168.

1169.

2x+y = T,
y—kx=3
HMeeT eJIHHCTBeHHOe pelleHHe.

IIpn KakoM 3HAYCHHMM ¢ CHCTeMa YpaBHeHWH
3x-y=10,
9x-3y=c¢

uMeeT GeCKONeUHO MHOTNO permenui?

ITpy kakuX 3nadenuax ¢ cHCTeMa ypaBHCHHI
1 1
Ex + gy = 2,
5x+2y=c

He UMeeT pelleHui?

Pemure cHeTeMy ypaBHeHHi:

25x — 18y = 75, 13x — 15y = -48,
{5x—4y=5; [2x+y=29;
6) i35x:3y+5. {7x+4y=74.
49x = 4y + 9; 3x+ 2y = 32;
) {Sy— 52 = 23, o {11& +15v = 1,9,
3y - 2z = 6; -3u+bv=1,3.

Hajlijure pemenne cHeTeMbl YpaBHeHHIt:
6(x+y)=8+2x- 3y,
{5(y—x}= b+ 3x+ 2y;
o) {—2(2x+ D+1,5=3(y - 2)- 6x,
1,6-4@B-x)= 2y - (6- x);
5 {4(2x—y+3]—3(x—2y +3) = 48,
3Bx -4y +3)+4(4dx - 2y — 9) = 48;
[84 +3(x-3y)=36x—-4(y +17),

") 10(x - y)=3y +4(1 - x).
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1170.

1171.

1172.

1173.

1174.

1175.

1176.

1177,

Pemure cHcTeMy ypaBHeHMIA:
X_q_ Y 4x- 3y =1,
a) 15 15’ B) 12x+1_ 9-5y,
2x - by = 0; 6 8 °
{3m+5u=1. l3q:4p—7,
6) \m 3n _ r) y1-3q _4-2p
R % 3
Hajiiire pemmenne cHeTeMbl:
a) (x-1)2 - (x+2)2 =9y, " (T+u)? - (5+u)?= 6y,
W-3P2-(y+2)°2=5x; 2-v)P?-(6-v)P=A4u.
Pemure cucteMy ypaBHeHHMH:
) Bx + by = 20, ~1,8x+ 2,4y =1,
1,6x + 2y = O 3x— 4y = 5;

T . g 1. _1
6) {?x—ﬁy-l, r) {sx iAoy

13x — Ty = 5; ~16x + 3y = 12.
Hmeer nu pemenusi cHeTeMa ypaBHeHHR:
bhe—-4y =1, 1x+3y =1,
a) {3x+1=13, 6) {2x+y = 3,
Tx-5y=1; 5x+ 2y = 4?
ITpoxoasT nu npsimele 2x + 3y = 20, 3x -5y =11 u x + y = 9 ue-

pes oiny M TY e TOuRy?

BajaiiTe dopmynoi NUHEHHYIO QYHKIHIO, rpaduK KOTOpoil npo-
XOJIUT Uepes TOUKH:

a) A(l; 2) uw B(-2; 3); 6) M(-5; 0) m K(2; -1).

(/lra pa6omur € napax.) Hanuimute ypasnenue Bujia y = kx + b,
rpaMk KOTOpPOro NpoXoAuT uepes Touku: a) M (-1; 1) u P(4; 4);
6) A(-3; 3) u B(3; -3).

1) OGeyaure Apyr ¢ APYroM Xoj| pelneHus 3alavuu.

2) Pacnupeiendre, KTO BHINOJHSIOT 3aJlaHde a), a KTO — 3ajia-
HHe 0), ¥ BLEITIOJHHTE HX.

3) IlposeprTe Apyr y apyra, NpaBHJILHO JIM COCTABJIEHLI YpaBHe-
HHS, OCTPOMB COOTBETCTBYIOIME rparKu.

ApToMOOMIL Hpojenas nyTh 3a 8 u. CHauasia OH IIEJ CO CKOpO-
cThio 40 kKM/4, a zaTeM co ckopocThio 60 kKM/u. Beck aToT nyTh OH
Mor Onl NMPOHTH 3a TO JKe Bpemsi, eclH OLI MEN cO CKOPOCTLIO
45 kM/u. CKOJILKO 4acoB &) aBTOMOGHJIL co cKopocThio 40 kKM /u
M CKOJILKO €O cKopocThio 60 kM /u?



1178.

1179.

1180.

1181.

1182.

1183.

BGJIOGHIIEAHCT exalJl oT NyHKTa A JIO LIYHKTA B co CKOPOCTHLIO
10 km/u, a or nyukra B jjo nyukra C co ckopocteio 15 km/u. Ha
Bech MyTh oH 3aTpatii 5 4. ToT ke nyTh 3a TO Ke BpeMs OH Mor
OL1 NpoexaTh ¢o cKkopoeThio 12 kKM/u. CKOJILKO YAcoB 3aTPaTHJI Be-
JIOCHIIeJIHCT HA NYTL o7 A jio B u ckonnko na nyts ot B go C?

B |lepnuii JAeHb 3acesJin % HepBoro noJis 1 % BTOpOIro, UTo cocTa-

P 1
Busio 340 ra. Bo Bropoi sacesisin 3 ocTaBllIeicsl YaCTH [epBoro

nons, uro Ha 60 ra MeHblIe NOJOBHHLI OCTABIICHCH YACTH BTOpO-
ro nons. Halipure IJIoIA/lb Kaxjioro mnojs.

Ecnn kasayio cTOpoHy NPSIMOYTOJILHUKA YBEIHUHThL HA 3 €M, TO
ero Iomaab ysenuuures Ha 90 cm?. Eeawm ke jimpy upsamo-
YroJibHHKa YBeJIMUMTL HA 5 ¢M, a HIMPUHY YMEeHBIIHTL Ha 2 cM,
TO ero miom@aL yseanunutes na 20 em2. Haiigure croponsl nps-
MOYTOJILHHKA.

Hanucanu nsa umena. Ecau nepsoe umesio yseJHunTh Ha 30%,
a BTOpOoe YMeHbImHUThL Ha 10%, To MX cyMMa yBeJHUYHTCH Ha 6.
Ecnn sice neproe unesio yMensImuTE Ha 10%, a sropoe — na 20%,
TO UX cYMMa yMenLimuTes nHa 16. Kakne uvena 6Liiu nanvcann?

B MarasMue HAXO/IHJIOCEH JIBA MeIIKA ¢ PHCOM OJIMHAKOBON Macchl
H OJIHH MeInoK ¢ mmenoM. Macca BeeX TPéX MelmKoB COCTaBJsijia
160 kr. Tlocne Toro Kak M3 KaXKJOT0 MEINKA ¢ PHCOM [POJIalin
20% pwuca, a U3 MemKa ¢ nmenom — 25% mnmena, Macca Kpynbl
B Memkax cocrasuiia 125 kr. CKOJILKO KHJIOIPAMMOB pHca M IIe-
Ha OLUJIO B KAXMJIOM MelllKe llepBoHavaibLHO?

Ba 8 nueii paboThl Ha NEepBOM cTaHKe M b JiHe#l paGoTH HA BTOpPOM
ObLLJIO M3roToBJeHo 235 jletaseii. B peayibrate ycopeplleHcTBOBA-
HHS 1IPOMBBOJMTENILHOCTL [EpPBOIo cTaHka Bospocia Ha 15%,
a proporo — Ha 20%. Teneps 3a 2 jiua paGoThl HA IEPBOM CTaAHKe
M 3 JIHSE HA BTOPOM MO3KHO M3rotosuTh 100 aeranei. CRoJLKo Jie-
Tayiei B JIeHL H3MOTOBJIAJIM paHnbIlle Ha Kajijiom cTanke?
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1185.

A + . § II

S —
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1184,

1186.

1187,

1188.

1189,

3A1AYU NOBbILLEHHOW
TPYOAHOCTU

Haiigure Bce naTypajibHble 3HAUCHHS @, [PH KOTOPLIX KOpeHb
ypaBHeHHs (@ — 1)x = 12 apiasieTcs HATYPaJbHBIM YHCIOM.

Pemiure ypaBHenue:
a) |x-3|=T7; B) |4 — x| = 1,5
6) |x+2|=9; r) |6 -x|=17,3.

B mecTuszHauHoM uncie nepsasi nu(pa coBlnajiaer ¢ JUeTBEPTOI,
BTOpasi — ¢ NATOH M TpeThd — ¢ mecroi. Jlokaskure, uro 210
yuesno kpatho 7, 11, 13.

B sinyx Goukax Onls10 BOJLI nopopHy. KolnuecTRro BOJILI B NepBOi
Gouke cHavaja ymenbinujock Ha 10%, sateMm yBeJHuMJioch Ha
10%, a Bo BTopoi Gouke cHavana ypesuuusoch na 10%, a zatem
yMmeHbmniochs Ha 10%. B kakoii 6ouke crano 6onine BojL?

Creskne rpubel cojiepkat 90% Boawl, a cyxue rpudn — 12%
BOjibl. CKOJILKO NOJAYUMTCH cyXuX rpubos us 11 Kr cBexxkux?

Tpu simuKka HanoNHeHE! opexaMu. Bo Bropom siimuke Ha 10% ope-
XoB GoJiblle, ueM B HepBoMm, U Ha 30% Oosbile, UeM B TpPeThLem.
CKONBKO OPeXOB B KaXKJOM AINHKe, ecJii B niepsom Ha 80 opexos
GoJibllle, YeM B TpeThem?



1190.
1191.

1192,

1193.
1194,

1195.
1196.

1197.

1198.

1199.

1200.
1201.
1202.

1203.
1204.

1205.

1206.

1207.

JlokaskuTe, uro cymma 13 + 2% 4 ... + 993 gesurca na 100.
Yucno a cocrannsier 80% uwucna b, a uncno ¢ cocrannsier 140%
uucsa b. Halijiure uncna a, b u ¢, ecnu uucno ¢ Gonsine a Ha 72.
Yuceno a cocrapiuser 75% ancna b u 40% uncna e. Yneno ¢ na 42
oonnime unena b. Haijure uuena a n b.
Kakoe sipyanaunoe uucsio B 4 paza GoJibllle CYMMBI ero mHgpp?
Jlenutest am uneno 111...1 na 817

R,

81 pas
JlokaxkuTe, UTO OCTATOK OT JleJleHus lpocToro uuesna Ha 30 ecTh
HPOCTOE YMCIO WK e/IMHMIA.

K nexoropoMy JIBY3HAUHOMY YHCIIY CJICBA M CHIPABA NPHITHCANIH 10
eaunuie. B pesyasTaTe noJyunan uucno, B 23 pasa GoJbllee nep-
BoHauasbHoro. Haijgure sTo jiByaHauHoe UMCIO.

B npysnaunom uncse sauepkuyiu oany mudpy. [Honyuunocs uue-
Jo, koTopoe B 31 pas Menknine nepponavannnoro. Kakyio nudpy
M B KAKOM uHcJe 3adepKuynu?

Ileppasi inpa Tpéxsuaunoro uncia 8. Ecnu o1y u(py nepecra-
BHThL HA NOCJAejiHee MeCTo, TO YMesio yeenwuuTest na 18. Hanure
nepponavyaiLioe YHueho.

[ocTpoiiTe rpaduk ypaBHeHH:

a) (x—-2)(y +3)=10; 6) x2 + xy=0.

IMocTpoitTe rpadguk ypasuenusi: a) y + |y|=x; 6) y= x|yl
[MocTpoiiTe rpaguk Gpynknuu: a) y=|x|-3; 6) y=4 - |x|.

HajijjuTe HauMeHbIlee HATYpaJibHOE UHCII0, KOTOpoe foclie YMHO-
JMEHMA Ha 2 cTaHeT KBAJPpAToOM, a Moclie YMHOMKeHHs Ha 3 — Ky-
GoM HATYpaJiLHOrO YHceia.

JlokaskuTe, uTo 3HAUCHHe Bhipaskenus 967 — 225 — 486 gparuo 10.

B koopaunartHoii nnockoetu (puc. 85) ormeuena touka M (x; y).
OT™MeTLTe B HTOH KOOPAMHATHOH IJIocKOCTH ToukH A (2x; 2y),

1 1 1 1
B[—Rx, Ey], C(Ex, —2y], D[-Ex, _59]'
Yro Gonbie:

1004 1 104 1
10" 4 1 1024 1

IpejcrasuTe Beipaskenue 2x? + 22 B Buje
CYMMBI JIBYX KBAJI[PATOB.

Ecan x # 0 uiu y # 0, To sHAYCHHe BLIpA-

[

skenusa 15x2 — 18xy + 1552 nonoskurens-
Ho. Jlokaxkure 5TO. Puc. 85
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1208.
1209.
1210.
1211.

1212,

1213.

1214.

1215.

1216.

1217,
1218.

1219.

1220.

1221.

1222,

1223.

1224,

Pazsioxure Ha MHOMHUTENIM MHOTOWIEH:

a) xX®+x4-2; 6) a®-a2-a-1; B) nt+4; 1) nt+n?+l.
Iokaskure, uto p? — 1 kpaTHo 24, ec/in p — NPOCTOE UHCIO, GOL-
mee 3.

JlokaskuTe, UTO PasHOCTL MexAY KyGaMmu JIBYX HocjiejloBaTelib-
HBIX HATYpaJIbHLIX YHCJ NpPH Jleslennd Ha 6 jlaér ocratok 1.

HORR}HHT{!. HTO CYMMa KBaJIDATOB NATH NocJieloBATeILHBIX HATY-
PaNibILIX YHCeN He Mo3eT OLITh KpajjpaToM HATYPAILHOTO YHCHA.

JlokaskuTe, UTO pasHOCThL MEXKAY KBaJ|PATOM HATYPAJILHOTO UHC-
na, He KpaTHoro 3, ¥ uucsom 1 KpaTHa 3.

YupocTuTe BhipaskeHue
(24 1)(22+ 1)(2 + 1)(2°% + 1)(2'6 + 1)(2%2 + 1).

Ilokaskure, uto ypasuenue x? — y?= 30 He MMeeT IeJLIX pe-
IeHHi.

JlokaskuTe, 9TO He CYIIECTBYeT HeJibiX KoadupHuilHenToB a, b, ¢
v d, TAKKX, UTO 3HaYcHue MHorowiena ax® + bx? + cx + d pasno 1
npu x = 19 u pasno 2 npu x = 62.

JlokaskuTe, UTO ecJM y ecTh cpejiiee apudMeTHUeCKoe X U 2, TO
x4 2x%2 - 2x2% - 240 ~ Ax?y? + Ay222 = 0.

Haiiiure Bee npocTbie uMeda p M ¢, IS KoTopeix p? — 2¢% = 1.

Ilpn kakux snavenmsax a, b, ¢ W d sBIseTcs TOMICCTBOM pa-
BEHCTBO

Hx2 - 322+ Thx - Tl =a(x - 2P + b(x - 22 4+ c(x - 2) + d?

Ipescrapbre Muorouwisen 3x + 7x2 + 9x + 6 B BHJe MHOrowJIena
ay? +by? +ecy+d, ey =x+ 1.

IIpH KaKMX HATYPAJLHLIX 3HAYEHHAX X M Y BEepPHO PaBEHCTBO
3x + Ty =237

Pemure cucreMy ypaBHeHHI:

x—-y=-1, x+y=-3, x-y+2z=1,
a) yy—-z=-1, 6) iy+2=6, B) jx—y—z=-2,
z+x=8; z2+x=1; 2x-y+2=-1.

Haiiaure TpéxsHaunoe UMcJI0, KOTOPOE PAaBHO KBaJpaTy JABY3HA'-
HOT'O YHeNa B KYOY OJlHOBHAYHOIO YMCia.

Haitjinre apa HaTypajlbHBIX YHCIa, CYMMa KOTOphIX pasHa 168,
a X HanbONLINKHIT OOIMI JlenuTeNh pasen 24.

HaiijiuTe Bce Naphl HPOCTRIX YHCEJ, KOTOPELIE SIBJSIIOTCS PelleH s -
MM ypaBHeHHs X + y = 26.



1225.

1226.

1227.

1228.

1229.

1230.

1231.

Ilyts oT A 1o B naér 3 kM B ropy, 6 km noj ropy 1 12 km 1o pos-
HOMY MecTy. DTOT HNYTh MOTOLHKJIMCT npojgenan sa 1 u 7 mun,
a o0paTHLId NyTE — 3a 1 u 16 muu. Halijture cKOpocTh MOTOIHK-
ngcm B FOpY W MOJi TOPY, CCJIH 1A POBHOM MECTe ero CKOpocTh
18 km/u.

Sadaua JI. H. Toacmozo. Beliya B nose apresib Kocios. Ei npej-
CTOANO CKOCHTL JIBA JIYPa, H3 KOTOPLIX OJIMH OB BABOe GOJIL-
me apyroro. Iloaxus Best aprenk kocHna Gonelnoi Jyr, a Ha
BTOPYIO INOJIOBHHY JIHSI apTeilh pasjie/injiack IonojiamM, W ojina
MOJIOBHHA OCTAJNIACH JIOKAIMBATE GOJILINON JNyr, a Jipyras craja
KOCHTL MaJiklii siyr. K Beuepy Gosibiioit ayr OGLUI CKOIIeH, a OT
MAJIOrO OCTAJICH YUACTOK, KOTOPLIH ObLJ CKOIIeH Ha APYIod JleHb
OJIHMM KoCLOM, paBoTaBlIMM Bech jileHb. CKOJNBKO ObLUIO KOCIOB
B aprenn?

W3 nByx ropojios A u B, paccrosinne Mexay KotopeiMu 180 kM,
B 6 u 20 MHH BBIIUIM HaBCTpeuy APYyr Apyry asrodyc M JIerKOBO#H
apTomoOuiL. MXx Berpeua npouzouwia B 7 u 50 muu. Ecau Oni
aprobyc Boimes Ha 1 u 15 MuH panbine, a JIerkoBoit aBToMoOHIIb
Ha 15 MHH 1o33Ke, TO OHM BeTpeTHIHCE Ok B 7 u 35 mun. Kakosa
CKOPOCTEL apTobyca W JICrKOBOro aproMoGuna?

Wz roposia A B ropoa B B 8 u 50 muu BrInIK fBa aBTobGyca. B To
e Bpemsi M3 ropojia B B ropoji A Beiexan sejsocuneauer. Opuu
aprobyc od Berperns B 10 u 10 mun, a nﬁymi& — B 10 u 50 mun.
Paccrosnume mexcy ropopamu 100 kM. Haiijimre ckopocth Besio-

CHIIEJIMETA, €CJIH CKOPOCTH OJHOIO aprobyca B 1"? paza GoJibine
CROPOCTH JIPYTOro.

Bcammn H Hemexojl oJIHOBpeMelnno OTIHPABHIIHCL H3 IIYVHKTAa A
B NYHKT B. Beajuuk, npu6uiB B nyHKT B Ha 50 MMH paHblle Ine-
mexoja, BozspatTHiics odpatHo B nyHkr A. Ha obpaTHoM nyTH oH
BCTPETHJICH C Hellnexo/JoM B JIBYX KHJoMeTpax OT IIYHKTa B. Ha
pech NMyTh BeajiHuk satpatua 1 u 40 muu. Hadigure paccrosnaue
oT A 1o B B CKOpOCTL BeaJIHHKA W Melexoja.

Tonbko uTo JAOOGLITHIA KaMeHHBIH yrojib cojiepkut 2% BOJHI,
a noclie ABYXHeJeJbHOIO 1pefLIBAHHA Ha BO3jlyXe OH CONCePIKHT
12% poawkl. Ha ckosibKo KMIOrPaMMOB YBeJHUHIACH Macea JOOLITOMH
TOHHBI YISl [OCJie TOro, Kak yroib jiBe HefleH ObUI Ha BO3AyXe?

JiBa Gpara XOASIT M3 IIKOJLI JIOMO € OJIHHAKOBOH CKOPOCTLIO.
OpuHax sl uepes 15 MHH nocJie BRIXO/la M3 IIKOJILI NepBLIA nobe-
KAl B LHIKOJY M, jobexkarR Jlo Heé, HeMeJieHHo Opocuiiest Jloro-
HATH BTOpOro. OCTABINKCHL OJIMH, BTOPOH NMPONOJIHKAN MATH JOMOK
B 2 pasa mejuiennee. Korja neppuiii 6paTt orHai BToporo, oHH 1o-
MUK ¢ TIepBOHAYASILHONW CROPOCTLIO M NPHINIH JloMoid na 6 mun
noz:xe, uem o6nmHo. Bo cKOJLKO paz ckopocTh Gera nepeoro 6Gpa-
Ta Gojasine oOLIYHON CKOpoCTH XoALOLI GpaTheB?
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Anre6pa KaKk MCKYCCTRO pelllaTh YPaBHEHHS 3apOJ/IHJIaCh OUeHL JlaB-
HO B CBA3H ¢ NOTPEOHOCTAMM NIPAKTHKH, B pesyJbTaTe [NOHCKa OOINMX
NPHEMOB pelleHHs OJHOTHIHLIX 3ajad. CaMble paHHWe JlolmejlnHe Jlo
HAC PYKOIHCH CBHUACTENLCTBYIOT O ToM, 4To B Jlpesnem BaBwione W
Jipesnem Erunte GLUJIH M3BeCTHEI NMPHEMEI pelIendsi JWHEHNLIX YpaB-
HeHWi.

CnoBo eanreGpas BOBHHKJO TNocke NOsBJeHusl TpakTaTa <KunTtat
alb-jpkedp BaJib-MyKabajias MaTeMaTHKa M acTpoHoMa Hu3 I'. XHBBI
Myxammena 6en Myca anp-Xopeamu (787 — ok. 850). Tep-
MHH calib-JpkeOp», B3STLIH M3 HazBaHWH TON KHWUI'H, B JlaJbHelmem
cTan ynorpednsaATnLes kak eanreGpas.

Ho XVI B. uznoxenue ajire6psl BeJlOCh B OCHOBHOM cjioBecHo. Byk-
BeHHbLIe 0003HAUEHUS! U MaTeMaTHUeCKHe BHAKH [0S BISUIHCH lToCTelleH-
HO. 3HAKH ¢+» M «—» BIEPBLIE BCTPRUAIOTCH Y HEeMelKHX anrefpaMcToB
XVI B. HeckoNbKko 1Mo33ke BROAMTCS 3HAK eX» JUISI YMHOMeHMA. SHAK
Jlesien s «:» OuI0 BBegién o, B XVII B, PemuredLnnii mar B uenoih-
zopanuu  anrebpandeckoi cHMBOJIMKH Onii cienan B XVI B., korma
(ppannysckuit Mmatematik ®pancya Buer (1540—1603) u ero co-
BpeMeHHHKH CTAJIM NPUMeHATL 6YKBLI JUisa ofo3HaueHusl He TOJLKO He-
H3BeCTHHIX (UTO Jlesialochk W paHee), HO M JIOOLIX uMcen. OnHako ora
CHUMBOJIMKA ellé oTaHuanack oT coppeMentoi. Tak, Buer jus oGoznave-
HHS HeUBBeCTHOro unesaa npuMenss oyksy N (Numerus — umnceno), s
KBajipaTa H Kyba Hemssectnoro — Gyksul @ (Quadratus — ksajipat) u C
(Cubus — ky6). Hanpumep, sanuch ypaBHenusa x°— 8x?+ 16x =40
y Buera Bririsijiena Obl TaK:

1C — 8Q + 16N aequ. 40 (aequali — pasno).

B nponecce pazsuTHs anredpa U3 Hayku ol ypapHeHHMsIX npeodpaso-
Bpayiach B Hayry o6 onepanuax, 6oJice MJIH MeHee CXONLIX ¢ JICHCTBHSAMH
Haji uucaamu. CoBpemenHasi anrefpa — OJIMH M3 OCHOBHBLIX pAas/ieJioB
MATEMATHKH.



[HIkonbHBIA Kype anrefpsl BKJIOUYAET, KPOMe HEKOTOPBLIX alrebpau-
YeCKHX CBeJICHUH, OT/leJIbHLIE BOLPOCKI M3 JIDYI'HX pas/ie)loB MaTeMaTH-
KW (PYHKIMH, MeTOJl KOOPJAHHAT, NIPHOAHIMKEHHLIE BLIYHCICHHS, TeopHs
BepOsSITHOCTEH U JIp.).

B neppoit nonopuue XVII B. B ¢BA3H ¢ pazsBUTHEM MeXaHHKH B MaTe-
MATHKY NPOHUKAIOT HJICHM U3MeHeHHsl U JiBiikenus. B 9To ke BpeMs na-
UMHAET CKNA/ILIBATLCS NpejicTaBiere 0 (PYHKIHMH KAk 0 3aBHCHMOCTH
OOl nepemMeHHOI BelMuUMHEI OoT apyroi. Tak, pannysckue marema-
THEH llbep depma (1601 —1665) u Pene JlekapT (1596—1650)
npejacTapisai cefe QYHKIHIO KAK 3aBHCHMOCTEL OPJIHHATEI TOYKH KPH-
BOH oT eé abGenuecul. A anramickuid yuénwit Mcaaxk Howrom
(1643—1727) nonuman QPyNKIUI0 KAK H3MEHSIIOIYIOCS B 3aBHCUMOCTH
OT BpeMeHH KOOPJMHATY JABHIKYIIeHCs] TOUKH.

Tepmun «pyurumas (or sarunckoro functio — uenonnenune, copep-
1eHue) BlepBhie BBE)N HeMellKMH mateMmaTHk ot pua JleiiGuun
(1646—1716). ¥ nero (pyHKIMA CBA3LIBAJIACHL ¢ I'eOMETPHYECKUM oBpa-
30M (rpapukom pyHKIMKH). B pansaedimem QyHKIHIO 00LIYHO paccMaT-
PHBAJIM KaK anaJuTHUYeCcKoe BeIpaxkenune. OIHAKO yiKe Y IMBeHIAPCKOro
marematTuka Moranma Bepuynnu (1667—1748) u unena Ilertep-
Oyprekoii akajleMMM Hayk sHamMenuToro marematuka XVIII B. Jleo-
Hapjaa Dinepa (1707—1783) umeercss u obllee NOHUMaHHe (PYHK-
IIHH KaKk 3aBMCHMOCTH OJIHOH NepeMeHHOH BeJIHYMHLI OT JApPYIroi.

HekoTopsle npaBuiia COKPAalEHHONO YMHOMeHHSI OLUIM H3BECTHLI
elmé oKkoJIo 4 Teic. JieT ToMy Hazajl. UX 3HallM BABHJIOHSIHe W JIDYI'He Ha-
pojist sipesiocTd. Torjia onu GoOPMYJIHPOBAJIHCE CJIOBECHO WIH PCOMETPH-
YECKH.

Y ApeBHUX I'PeKOB BeJIMUHMHLI 0603HAUAJIMCEL HEe YHCJIaAMU MIH OYK-
BAMM, 4 OTpPe3KaMH HPAMBIX. OHM TOBOPHJIM He «a%s, a eKBajpaT Ha
oTpeske a», He eabs, a «1IPAMOYIOJILHUEK, conegmlunﬁcﬂ MEMJY oTpes-
KAMH @ M by. Ilanpnmop, TosecTso (a + by = a® + 2ab + BO BTO-
poii kuure eHauans Esxawupa (111 B. o n. :).) (hOPMYJIHPOBAJIOCH TAK:
«Eenn npsamas nunus (MMeeTcsi B BHJIY OTPe3oK) kak-nnbo paccede-
Ha, TO KBaJIpaT Ha Beeil NpsMoil paBeH KBAjpaTaM Ha OTpe3KaX BMecTe
C JIBadJIbl B3ATBIM HPAMOYTIOJIBHHEOM, BAKJIOUEHHBIM MeXJly oTpes-
KaMH». )lOKa:iElTeJ‘ILCTBO OlIMpaJiock Ha leoMeTpHUUuecKHe cooﬁpamelmﬂ
(em. pue. 70).

HexkoTopuie TepMHHLI 0JI0GHOI0 FeOMETPHYECKOTo HBJNOMenns anred-
PLI COXPAHHJHUCE O CHX TOP. TaI{, MEI HAZLIBAEM BTOPYIO CTelleéHL UYHCHa
KBaJIPATOM, a TPETLIO cTeleHs — Ky0oM uMcJa.
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ITepponavanLino Miiesi KOOPJUNAT 3apoOJiMNIach B JIPEBHOCTH B CBSIZH
¢ NoTpeGHOCTAMH ACTPOHOMMH, reorpaduu, kusonucu. Tak, Ha creHe
0JIHOM M3 JipeBHeeruileTcKUX norpefajibLHLIX KaMmep Oniia obHapy»xeHa
KBaJipaTHas ceTKa (naJerka), KOTOPOH NONbL30BAJIMCL JUISI YBeJIHUeHHs
usobpaskenuii. Jlpesnerpedeckui acrponom Knapauid IlTonemei
(Il B.) npuMenus reorpaguueckue KOOPAHHATLI (JIONTOTY W IIHPOTY)
JUISE onpejlesIenis MecTonaxojienusa Mmopennasatens. Uneeit koopimnar
nonnsoBasinchk B Cpejinue BeKa JUIs ollpejlesIeHHs NOJN0YKeHHs CBeTHI Ha
nebe, JUisl olipeie/ieHusi MecTa Ha nosepxHocetu 3emiuu. Ilpamoyronsuoi
CETKOH 10JIL30BAJIMCH XYNOMHHUKY d1loXH Bozpoxmienus.

[TpuMensiTh KoOpAMHATEI B MaTeMaTHke Brnepsble cranm I1. dbepma
u P. Jlekapr. B 1637 r. peimna kaura P. Jlekapra ¢« Paceysugienns o me-
TOJIe», B KOTOPOH HApsly ¢ OGIHMH (PHIOCOMCKHMH paccyRJICHHIMA
0 MATEePHH 3HAUMTENLHOE MECcTO YeNseTcsl «VHHBepPCAJILHOH MaTeMaTH-
Kes. B paspene osroii kuuru «leometpusi» P. JlekapT npejioscus HOBLIM
METOJI — MEeTOJ| KOOPJIMHAT, KOTOPHLIA NO3BOJKI HEpPexXo/iHTh OT TOUKH
(B KOOPAWHATHON IOCKOCTH) K Nape Yuces, OT JHHHK K YPaBHeHHIO, OT
reoMeTpiuu Kk anretpe. 91o OblJIa HOBAs I'eOMETPHS, KOTOPYIO B HACTOS -
mee BpeMsi HABLIBAIOT aHAJIMTHYCCKON reomerpueii. 3acnyra P. Jlekapra
COCTOSIJIA B TOM, UTO OH BB&J lepeMeHHbie KoopauHaTel. Tak, B ypaBHe-
HHH ax + by = ¢ GYKBEI X M iy CTAJIM PACCMATPHMBATLCS He KAK HEH3BeCT-
Hble, a4 KAk nepeMeHHble. Biarojapsi 9ToMy KaJIOH HPAMOH B Koop-
JIMHATHOH TJIOCKOCTH COOTBETCTBYeT JIMHeiHoe ypaBHeHHe ax + by = ¢
(@ WK b — OTJIHYHEIE OT HYJH YHCHA) H HAOGOPOT.

MeTojl KOOPJAHHAT NO3BOJIACT CTPOUTL PAPHKHN ypaBHen i, naotpa-
JATHL MEOMETPHUECKH Pas/iIMUHLIe 3aBUCHMOCTH, BRIPAXKeHHLIe AHAJIMTH-
YeCKH ¢ [OMOIIBLI0 YpaBHEeHHH H (hopMYJI, pelllaTh pasjiIMuHble I'eOMeTpPH-
YecKkHe 3ajlauM ¢ [OMOULLIO anredpul.

Tepmunbl eaGelpccas W «OPAMHATA» W HA3BAHHE «KOOPAMHATEI»
OLiu BRefiensl B ynorpebnenue I'. JleitGnunem B 70—80-e rr. XVII 8.

C flaBHUX 1Op JIOAW CTPeMHIMCHL 00JIerduThL Bhluucaenus. Camoii
JIpeBHeH «CUBTHOM MAIIMHOW» OLUIH NaJbikl PYK H HOD, KaMellku
H JIpYyrue MeJiKHe npejiMeThl. PeMeclieHHHKH M TOPrOBILEl TOJIL30BANIUCE
JUIsl cuéTa Jlocko#, pasrpaduiéninoi na cToatikl, Ha KOTOPOH ¢ NOMOIILIO
KaMeIllKOB OTKJAJLIBAJIMCH SMHHIL PAa3NHUYHLIX PaspsjioB. OTY JAOCKY
HaspiBasiH abakoM. OT pUMIAH K HAM HPHILIO CJHOBO «KaJbLKYJISLUA»,
YTO O3HavaeT OYKBAJLHO <«CUST KaMellKaMW». YcoBeplleHCTBOBaHHe
abaka npupeso K nospiaenuio cuéros (B Jlpesnem Kurae — ecyan-uans,
B Slnonun — ecopabBans). Pycckue cuétTnl nosisuiauct B XVI B.

Maimuny /st MeXaHWUecKOro IpPoM3BOJCTBA APH(METHUSCKHX Jieii-
CTBHH HaA3kIBAIOT apudmomerpoM. OAHMMHM M3 NepPBLIX TAKMX MallHH



OBLUJIM MalllMHbI, cozflanubie B 1641 r. ¢pannysckum yuénnim Bunezom
I[Tackanem (1623—1662) u B 1671 r. I'. Jleiibuuuem. Macconoe,})ac-
npocTpaHeHne MOJYUHJ ApH(MOMeTp, CKOHCTpYMpoBanuuiid B 1874 r.
nerepbyprekum Mexanukom B. Opnepom.

PeponionMio B BEIYHCIHTENLHOH TeXHWKE COBEPIIHJIM DJICKTPOH-
HElIe BhIMHCAMTeNLHEIe Mamuuu (9BM), KoToprle nosiBMIMCL B cepejiu-
He XX croserus. Ilepsas DBM Onina cospana B CIHIA B 1944 r. llep-
pas coperckas OBM Obuia nocTpoeHa 110Ji PYKOBOJCTBOM akajieMHKa
C. A. Jle6enena (1902—1974) B 1950 r. Cospemennnie IBM npouna-
BOJISIT HECKOJNLKO MHJUIMHOHORB ONCPAIMA B CORYHJIY H HAXOJST HIHPOKOE
NpHMCHCHHE B PABJIHUHLIX 06JIACTAX HAYKM M HAPOJHOrO XO3sIHCTBA.
ITpocreitmeit DBM siBnsieTcsi KanbKyJasTOp.
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1. llyeth @ w b — HaTypaJibHble uMcia M IIPpH JleJieHMH a Ha b
B UACTHOM NoJyuaetcs ¢ U B octatke r. Torja a = bg + r, rie ¢ u r — Ha-
TypalbHble YACHA HIW HYJH, npuuéMm r < b. Hanpumep:

12735
T105[ 3 127=35-3+22.
22

2. Ecny naTypajibHOe UMCII0 @ JIeINTes Ha HaTypasibHoe uucio b, To
a HABBLIBAIOT KPATHLIM b, a b — JlesiuTeNleM a. ITo o3HavaeT, UTo a = by,
rjie g — mnarypainnioe uueno. Hanpumep, 62 gparno 31, 31 — penm-
Tenk 62, Tak Kak 62 = 31 - 2.

3. llpocTeIM uMCIIOM HaA3LIBAETCH TaKoe HATYpPaJibHOe YHCJI0, KOTO-
poe MMeeT TOJLKO JiBa JIeJIMTeNIsl — eJIHHHUILY H CaMO DTO YHCJIO.

CocTaBHBIM UHCJIOM HazbliBAETCS TAKOe HATYpaJibHOe YHCI0, KOTopoe
HMeeT Gosiee IBYX JeNUTeNei.

Hanpumep, uucna 2, 7, 43, 109 — npocruie, a uncna 4, 12, 35 —
cocTapibie. Uneno 1 we sipisiercs HHM NPOCTHIM, HH COCTABHEIM.

Besikoe cocTaBHOE UMCJIO MOMKHO PA3JIOKHTL HA MPOCTHIE MHOMKHTe-
JIM, M IIPHTOM eJIHHCTBeHHBIM cliocofom. Hanpumep, 630=2-32.5. 7,

4. YroObl HalTH HaMMeHblllee oflllee KPaATHOE HECKOJBLKHX YHCel,
HAJO PASNIOMHTE 9TH YHCJIA HA MPOCTHIC MHOMKHTENH U HAHTH NpoU3Be/e-
HHe BCeX MOJYUMBIIHMXCH NMPOCTHIX MHOMKHTENCH, BRAB KaXJILIH W3 HHX
¢ nanGonninum nokasatenem. Hanpumep, 72 =2%.3%; 180=22.32.5
u 600 = 2% . 3 . 52, Haumenbinee obmee KpaTHoe uncen 72, 180 u 600
pasno 2% - 32 . 52 = 1800.

Yrobbl HaWTH HAUOONLINHA OONIMH JleJIMTeNlb HeCKOJLKUX uHCcel,
HAJIO PABNIOKHTEL HTH YHCIA HA TPOCTHIe MHOMKHTENM H HAWTH IpOH3Re-
Jlenne oGIMUX NPOCTRIX MHOMCHTeNeH, B3SB Ka)c(ILIi U3 NHX ¢ HAaHMeHh-
KM IoKazaTeseM. Hanpumep, HauGoNLIINI OGIIMIl Jle/IHTeNL uHcel
72, 180 u 600 pasen 22 - 3, T. e. uncny 12.



5. Ecau unceno okanuupaetcs uudpoi 0 win nudpoi 5, To ono ae-
autesd Ha 5. Beqw uMeno okanuupaercs nwo0oit apyroi umdpoit, To oHo
He JleIUTes Ha 5.

Ecnn ueno okanumsaeTcsl 46THOH NUQpoi, TO OHO JleinTes na 2.
Ecnu umcesio okanuuBaeresi HedyéTHOH MUQPOH, To oo He jieuTes na 2.

Ecnu cymma undgp uMena jleuTes Ha 3, TO M UHCJIO JleIMTeH Ha 3.
Ecnn cymMa nugp uncia He JleJUTes Ha 3, TO YHCIO He JIeIMTes Ha 3.

Ecnu ecymma uugp uuvena jenutes Ha 9, 1o M uMesio jlesurtes Ha 9.
Ecnu cymma nH@p uMclia He JeJUTCS Ha 9, TO W YHCI0 He JeJIHTCS Ha 9.

6. IlpaBunnHoi Apo6LI0 HazkBaeTcs JpoOL, ¥V KOTOPOH UHCIHTENL
MeHbIlle 3HAMeHaTeJIs.

Henpapuneioil fipoGbio HaswbiBaeTcsl Jpolb, ¥ KOTOPOH WHCIHTeNL
GoJibIlle 3HAMeHATeN sl HIH PaBeH eMy.

7. OcHoBHOE CBOHCTRO JIPOOH: €CJIH YHCIUTENL W 3HaAMenaTelh Jipo-
6H YMHOMKHTL MJIH PA3/IeJINTL HA OJIHO H TO >Xe HATypaJhbHOe UHCJIO, TO
MOJIYUUTCS paBHAas el Jipodb.

8. YtoObl NIpHBECTH JPOOH K HAMMeHbIeMy ofleMy 3HaMeHaTello,
Hallo HAWTH HaMMeHbIlee o0lee KpaTHOe 3HaMeHaTesel Jpobei; BhI-
YHCIHTL JIOTIOJNHATNLHLIe MHOMKHTENH, pas/leliIiB HanMeHbllee obiee
KpaTHoe Ha Ka)(ikli 3HaMenartesih; YMHOMKHTE YHCIHTENL W 3HAMeHa-
Telnb KaXJoil ApodOH HA COOTBETCTBYIONIHI JIONOJIHHTENLHBIH MHOMH-
Tenk. Hanpumep, npueejiéM kK HauMeHLIIeMY 06II[eMY S3HAMEHATEJ O JIpo-
o 1 7 5
6’ 127 18
1_1.6_6 7 _7:3 _21 5 _ 5.2 10

6 6-6 36 12 12-3 36" 18 18-2 36

. Haumenwiiuii obiui sHaMeHaTe)lb paBen 36:

9. llpu cnoxkenun jpobeid ¢ OJIHHAKOBLIMH 3HAMEHATENSIMM K UMC-
JIMTeJIO 1IepBoit ApoGH NPpUGABJIAIOT YHCIWTEN b BTOPOH ApoGH U oCcTABIA-
0T TOT Ke 3HaMeHaTtelNb. [IpH BLMATAHHK ApoGei ¢ OJIMHAKOBLIMH 3Ha-
MCHATCJSIMH W3 YHCIAUTENS Neproii podl BLIYHTAIOT YHCIAHTENhL BTOPOMH
JIpoGH M OCTABJSIOT TOT K€ BHAMEHATEJE.

Hanpumep E1~£-E 213

et il it i A

Ilpn cnokenuH M BLIUMHTAHMKM Apobeil ¢ pasHLIMM 3HAMEHATENAMH
cHauaJla X IPHBOAAT K oDILIeMY 3HAMeHaTeJ0.

10. Yrobnl HepeMHOMHUTL JIBe JIPOOH, HAJI0 IePEMHOMHUTL OTIeNLHO
HX YHCHHTENN ¥ SHAMEHATENH H [IepROe POHIBeJleHHe ClleslaTh YHCIHTe-
Jiem, a Bropoe — snamenatenem. UTobul pazjienuTs oany jpodL Ha Jipy-
ryio, HaJlo JIeJIHMOe YMHOKHTE Ha Jipobk, o6paTnyio JIJHTEN0.

Hanpumep ..2_.i= i §_£=E.E=E

'3 5 157 7°5 T 4 28
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11. Ilpn okpyrjenuu jlecTHUHON JIpoOK J10 KaKoro-uuby/L pasps-
Jla Bce cJIeIIoIHe 3a HTHM PaspAioM IH(pPLI 3aMeHAIOT HYJISIMH, a ecJii
OHM CTOAT IocJie 3anAToi, To uX orbpackiBaloT. Ecnu nepras cuaejyio-
1as 3a 9THM paspsijiom uugpa 5, 6, 7, 8 uau 9, To K nociaeyHei ocran-
meics wugpe npubasnsior 1. Ecan neppas cielyiomas 3a 9THM paspsi-
jom magpa 0, 1, 2, 3 Wik 4, TO MOCAJHIOW OCTABIIYIOCS HHOPY He
H3MCHSIOT.

Hanpuwmep, 4,376 =~ 4,4, 2,8195 ~ 2,820, 10,1425 ~ 10,14.

12. CnoxkeHue ¥ BLIUWTAHME JECATHUHLIX JpoGei BEINOJHAIOT I0-
pazpsijino. llpu srom Jipo6H 3allMCLIBAIOT OJHY 1O/ APYIOH Tak, uToOLI
3ansiTas okasaJlachk I10J| 3alsATON.

Hanpumep:

, 34691 68,3
48,63 5,275
52,0001 63,025

13. YToOLl YMHONHTL OJIHY JiccATHURYIO JApo0hL Ha JIpYryio, Hajo
BEINOJIHUTL YMHOXeHHe, He ofpaljas BHHMAHHS Ha 3alsThIe, a 3aTeM
B MOJIYUEHHOM IPOM3BEJIeHHH OT/IeJIMTEL BANATON clpaBa cToJLKO Hdp,
CKOJILKO MX CTOMT HOcJe 3alisiToif B 060MX MHOMHTENISIX BMecTe.

Yrobhl pasjieIuTh ACCATHUHYIO IPO6L HA JICCSTHUHYIO, HANO B JleJIM-
MOM M JIeJIHTelie [IepeHecTH 3alsThie BIPAaBO HA CTONALKO IHQP, CKOJIBLKO
HX 1ocJie BandaTol B JICJIMTeNe, A 3aTeM BLITOJINUTL JleJiende Ha nary-
pasibHOe UHCIIo.

Hanpumep:
x3,06 12,096 : 2,24 = 1209,6 : 224,
2,4 1209,6 | 224
+1224 1120 5,4
612 89 6
7,344 896
0

14. Y10o6b1 YMHOMHTE JlecATHUHYIO JipobL Ha 107, Hajlo B 9TOH npo-
OM NepeHecTH 3alsaTyio Ha i udp Bupaso. YTobul pasjelnTh JecaTHY-
nyio apo6n na 107, najo B 9Toi JpoGH NepeHecTH BANATYIO Ha n IHpP
BJICRO.

Hanpumep, 8,373 - 100 = 837,3, 3,4 : 1000 = 0,0034.

15. MojysieM HOJOMHTENBLHOIO YHCSIA M HYJIS Ha3biBaeTCs CaMo HTO
gresio. Mojysnem oTpHIATeNLHOrO YHCA HA3LIBACTCS MIPOTHBONONOMHOE
eMy nojocHTensHoe uncno. Moayias uuena a obosHauaior |a|. Hanpu-
mep, |3!6| ) 3;6v IOI 2 0! I'_2l8| = 2v8-



16. YToOh! CHOKHTEL JIBA OTPHIATENBLHBIX YHCHA, HAJO CHOMKUTE UX
MOJIYJIM M llepej| NOJYUeHHBIM pPesyJIbTATOM I[OCTABUTL 3HAK «MHHYC».

YroOhl CHOKHATE JIBA YHCJIA ¢ DASHBIMH 3HAKAMH, HAJ0 W3 GOJILIIEro
MOJIYJIS BLIYCCTL MCHBLITHN M Iepei NMOJVUeHHLIM pPesyiaLTaTOM MocTa-
BUTEL B3HAK TOrO CJAMaeMoro, MojiyJik KOToporo GoJkine.

CyMMa IBYX HPOTHBONOJIOMKHLIX MHMCeJ paBHA HYJIIO.

Hanpumep,

-3,4 + (-1,8) =-5,2, 2,5 + (-4,1) =-1,6, -3,6 + 3,6 = 0.

17. YTobLlI U3 OJIHOrO YHENA BLIYCCTE JIpPYroe, JIOCTATOYHO K YMeHL-
maeMoMy NpHGABHTEL UHCIO0, IPOTHBONOJIO}KHOE BRIUYHTAEMOMY.

Hanpumep, -5 - 1,9 = -5 + (-1,9) = -6,9.

18. YToOhl NepeMHOXKHTL JIBA OTPHIATENILHLIX YHCJA, HAjo lepe-
MHOMHTL HX MOJYJIH.

Yrolul NMepeMHOMHTEL JIBA YHCIA ¢ PAasHLIMM 3HAKAMH, HAJO Nepe-
MHOMCHTE MX MOJIVIIH W 1epeji NoNydenHLIM pesyJlLTATOM IOCTABHTL
3HAK «MHHYC».

Hanpumep, -1,2 - (-8)=9,6, -3 - 1,2 = -3,6.

19. Yrobbl pasjieJIMTh OTPHIATENLHOE YKCI0 HAa OTpHIATeILHOe,
HAJI0 MOJIYJIL JIJIHMOTO PASJIeJIHTE Ha MOJIYIb JIeHTe s .

YroOhl pasfieIMTh JIBA YHCHA ¢ PA3HBIMH 3HAKAMH, HAJ0 MOJAYJL Jle-
JIMMOT'O PABCIHTE HA MOAVIIL JICIMTENS W Nepe/l NOJYUeHnBIM pesyJiLTa-
TOM NOCTABHTL 3HAK «MHHYC».

Hanpumep, —4,8: (-2,4)=2, 5,5: (-5) =-1,1.

20. CpejtiuM apuMeTHUECKHUM HECKOJLKHMX UMCe)l HAa3hl BASTCH YacT-
HO@ OT JIeJIeHUsl CYMMBI 9THX YHCeeJl Ha YHCI0 claraeMbiX.

21. PaBeHcTBO JIBYX OTHOIIEHMH HaswiBaloT nponopiuei. Hanpu-
Mep, pasederso 2,56 : 5 = 3,5 : 7 — nponopuus. Yucna 2,5 u 7 — kpaii-
HUe wiensl nponopiuu. Yuena 5 v 3,5 — cpeiine ujiennl MPONOpIHHA.
Ecnw nponopuusi Bepna, To NpousBeiienne eé Kpainux wicHoB paBHo
IPOUBBEJICHHIO CPeJIHUX WieHoB. B nponopnum MoHO MEHSITH MecTaMH
KpaiHue WieHbl WJIH cpejlHue uJieHbl.

22. JlBe BeJIMUMHBI HABLIBAIOTCH IPAMO POINIOPILHOHANILHBIMH, €CJIH
NPH YBeJIMUeHWH (YMeHLINeHNWH) OJIHON M3 HUX B HeCKOJNILKO pas Jipyras
VBeJIHUYHBACTCS (YMEHLINACTES) BO CTOJILKO e pas.

Ecnu BeJIMUMHLI NPSAMO NPONOPIHHOHANLHEI, TO OTHOINCHUSI COOT-
BETCTBYIOIMX 3HAYCHWI DTHX BeJIMUHH PaBHEL.

23. Jlpe BeJIMUMHLI HasbiBaloTed 0GPATHO NPONOPUHOHANLHLIMH,
ecJiM IPH yBeJHUeHUH (YMEeHbIIeHUH) OJlHOH M3 HMX B HECKOJBLKO pa3s
Jpyras ymeHblnaetcs (YBeJHUHBACTCH) BO CTOJNLKO e pas.

Ecnu pesvuunnl o6paTio nponopruyuonankuisl, To OTHOMCHHe 3Havde-
HUIl O/IHOH M3 BeJMUMH PaBHO OOPATHOMY OTHOLIEHHIO COOTBETCTBYIO-
MHX 3HAUeHHH APYroi BeJMUMHBI.
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24. Ilepemecmumensnoe ceoilcmeo caoxcenus. OT NepecTanoBKH
claraeMbiX 3HAUeHHe CYMMEI He H3MeHseTcs.

CouemamensHoe caolicmeo caoxcenus. UTobul K cymMe JByX umucen
NpUOABUTHL TPeThe UHCJI0, MOMKHO K [epBOMY UHMcAy NPUGABHTE CYMMY
BTOPOTO ¥ TPeThLero.

Ilepemecmumensioe ceoitcmeao ymmuoxcenus. OT NepecTaHOBKHA MHO-
JKUTeJICH 3HaYelne NMPOUsRe/lenus He U3MensieTes.

CouemamenwvHoe c8oiicmeo ymHoxNcenus. YTo6rl IpousBejileHHe JIBYX
qMces YMHOKHTE HA TPeThe UHCJI0, MOMHO NepBoe UMCI0 YMHOMKHTEL Ha
HpOU3Be/leHHe BTOPOIo U TPeThLero.

Pacnpedenumenvnoe ceoiemeo ymuoncenus. YUrobbl yMHOMHTH
YUCHO Ha CYMMY, MOMHO YMHOMHTE HTO UHCIO Ha KamJjoe claraemoe
H CJOKHUTEL NOJYYeHHEIe PesyibLTATLI.

25. Cnaraemple, KOTOpbIe MMEIOT OJIMHAKOBYI0 OGYKBeHHYIO YACTh,
HA3LIBAKOTEA MOJOOHBIMU ClAraeMBIMH.

26. Jlns Toro 4ToGLl NPUBCCTH NOJOGHLIC claraeMile, Hajo cjo-
JKHTH HX KOMPPHIHEHTH! U pe3yJLTAaT YMHOXKHTE Ha o0y OYKBEeHHYIO
HacThb.

Hanpumep, ba — 7a + 4a = 2a.

27. Ecan nepej ¢ckoGKAMH CTOMT 3HAK «IJIOCs, TO CKODKH MOMK-
HO ONYCTHTL, COXPAHHB 3HAK KAMJOI0 CJAraeMoro, 3akJlOuéHHoro B
CROOKH.

Hanpumep, 3x + (2a — y)=3x + 2a — y.

28. Ecau nepeji ckOOKAMH CTOMT 3HAK ¢MHHYC», TO CKOOKH MOXK-
HO ONYCTHTL, HM3MEHUB 3HAK KaMJIOro CJaraeMoro, 3akJIOUEHHOI'o B
CROOKH.

Hanpumep, ba — (2x - 3y) = ba - 2x + 3y.
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n) 12,3 — 8,6y; r) 2 — 146, 128, a) 30; 6) 16; B) —6; r) 3; n) —-43; e) 180; x) -5;
3) 300; u)-90. 129, a) 1%; 6) 0,5; 8)-2; r) 0; n) —0,15; e)—5; x) 12; 3)-3;

) 0; k) 0; 21) 0; m) 0. 130. a) T; 5)%; s)sdl; r) 5 u)li; ) -1,2; mng.
131. a) 2: 6) 2,5; B) —89; r) 0,5. 132, a) 2,4; 6) -12; B)-5; r)-1,5. 133.a) T;
6) -32; B) -3; 1) -1,8. 134. a) 4; 6) 2; B) 3,6; r)3i. 135. a) 16; 6)3: B) —4;

) 3%: 1) 3. 136. a) 5,5; 6) 2,4; 8) 10. 137. a), 8), r) Kopreii ner; 6) nioboe unc-

Jo apasgeTcs Kopuem ypashuenus. 138, a) 0; 6), r) kopuei uer; ) aoboe yucno
sapasiercs Kopuem ypapuenus. 142, a) 5,9; 6) —-9,4. 143. 214 u 178 Guneron.
144. 8 u 11 pomos. 145. 6,3, 6,3 1 3,4 cm. 146. 3127 u 3110 M. 147. 4, 8, 24
u 96 pynuii. 148. 46 u 40 peraneit. 149. 60 000 p. 150. 16, 22 1 32 koMnLIOTE-
pa. 151. 400 r, 80 r, 75 r. 154. 55 u 11 kyeron. 155. 20 km/u. 156. 50 kM/u.
157. 8 pueii. 158. 20 manspos w 8 mnornukon. 160. 1,5 kr. 161. 2,4 kr
u 10 gr. 162, 20 1 40 kr. 165. -39, 171. =63 gBr - u. 172, 291 kr. 173, 17.
174. 14,25, 175, 15. 176. a) 28; 6) 43 uau —10. 184, 26 ner. 185. 80 crpanui.

199. 6) ¥Ymensmurea Ha 9%. 202. Ha 25%. 206. a)%: 6) 2,5; B) 240;
r)g. 207. a) 1,44; 6}1%: 8) 9,2; ) 6. 208. 207. 209. 0. 210. a)i; 6) -16.

211. a) -12,15; 6) 2,025; B) -16,2; 1) 20,25. 223. a) 58; 06) 52. 224. a) 0;
6) 3,947, 230. a) -0,5; 6) 1. 240. a) 1,49; 6) 0; B) -32,5; r) 0,3. 241.a) 1; T;
6) -2; 9; 1) —1; 1; 5; 1) 0; 3. 243. a) 24; 6) —=35; B), r) kopHe#l Her. 244. a) -5;
6) 1. 247. 575 kponuxon, 425 wyp. 248. 42 kycra. 249. 48 u 12 mapok.
250. 10 puei. 251. 9 ameds. 252. 13. 253. 8,7b6. 255. 8 u 16. 256. 30 u 50.
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276. a) 43,2 r; 6) 360 cm®. 277. a) 390 km; 6) 60,5 xa/u. 278. a) 18 xm;
6) 2,6 u. 280. 1656 wuur. 294. a) 0,9; 6) 0; 8)2—57: r) -2,5. 295. 200 mamuH.
303. llpunagnexar rouxkn B, C u D. 310. a)-1,76; 6) 88. 323. a) (30; 0);
6) (24; 0). 327. a) (1; 2); 6) (8; —-6); B) (2; 28); r) (4,4; —6). 336. a) 2; 6) -13.
337. 20, 30, 15 peraneit. 340. V=20 -2x, ccnn 0 x <9, V=2, conm 9 x < 12,
352, y = 150 + 1,5x; a) 165; 6) 20. 364. llpy a=-04. 365.2, 3, 4 u 5.
367. a) (4; 0); 6) (—T; 0); B), 1) (0; 0); 1), €) He nepecexaer. 369, k = -0,4, npu-
nagnexut. 372, a) (T; 37); 6) (-3; —55); 8) (1,2; 5); r) (140; 14). 373. Jlemur.

377. 6) 4096; 1) 16 807. 384. 1) -96; ) 432. 388. a)-9; 6)-37; B)—539.
391. a) 0,16; 0,81: 100; 6) 245; 3: 453. 394. 18 u 90. 405. a) a®a’; ») a®a'®;
r)a'a. 408.p) m"'; 1) p"; ) 10" e) 3. 410.8) 6'"; 1) 2'; n) 0,4°.

414. ) a® 3) 0,7°. 416. 1) 175 &) -2, 417. r) 21, ) —1212. 418. a) 49; 6) 81;
B) a*%; 3) r) = e) = r) - n) — a) )

B) 25; 1) 0,216. 419. a) x"* % B) 2" * '; 1) y" 4. 420. a) 3; 6) -2,5; 8) 90; 1) 1.
a 2
422. 1) [—1%] : e) [2%] . 424. 105 km. 427. 202,5 r. 436. r) (-ab)’; 1) (2a)%

e) (0,3m)*. 437. 8) 13 1) 1; n)g; e) 50 000 000. 439. n) x”; e) x*. 441. p) a™* %,
r) a®; n)a™. 444.6) 8% r) 32'% 447.w)a'"; 1) 25 p) m*. 450. a) 16;
6) 5; B) 4; r)%. 459. a) -2; 6) 0,18. 460. a) 0,592; 6) 0,012. 461. bm? cm®.

462. 8a® cn®. 463. a) 11; 6) 3; ¢) 0. 466. n)%; 6)0,5. 468. a)-3,3x"y%; 6)-a’b'c;

B) 4x*y*; 1) —0,36a°%x%. 469. ) 64a°6"; r) -28a'v"; n) -6x5%°; e) 108a's°.
472. 8) -8a'%b"% r) 81x%y*; 1) —a'%c'®. 473. n) -0,216m"n"; r) 4x%y%; n) x'y'%%;
e) —x'"%'""m®. 475. a) (9x%)°. 476. n) (-0,26%°. 479. 6) 1000m"; 100m°®.
480. a) 225a'%; 6) 816%°; ) 8p'": r) -0,156¢'"% n) '’ e) 26'%; k) —x'%; a) 2y".
481. Yepea 9 nueit. 482, k=15, b=6. 498, x=-24, y=-20,4. 499. a) 4,8a%"'%;
6) 28,8x%'%. 507. a) 45; 6) 88. 508. a) 5292; 6) 4851. 509. 8 umcen.
510. a) 4; 6) 5. 514. r) 3% ;) 2'° 515. ) 2%+ 2%+ 2. 519. a) 98; 6) -8.

527.-1,5. 531. 8) 7"* % r) 3** % 535.6) 36; r) 0,6; e) g— 537. a) 2-:-: 6) 6,8.

542. p) 0,04; 1) 6,25; 1) 1; €) 81. 543. 8) Vrasanmne. 2520 = 550, 260, 360 — gbo,
r) 63%° > 350 . 530 544. r) 35, 560. r) 3a°0".

572. a) 107; 6) 30. 573. a) -57; 6) 3. 582. a) 233%; 6) -1,6; B) —3%. 583. a) i;
6) 1; n) g. 584. a) 24 000; 6) —10 000. 587. 1) —2b—1: n) —n®—T: e) 8.



588. a) 0,7a - 4,8a% 6) 1,6x* + 5,56; n) -6% + 13b; 1) 1,9y% — 1,4y + 4. 593. a) 2* +
+ 11xy — y% 6) a® - 3ab + 5b% 8) 4c' - Tc? + 6. 595. a) 0,2a” + 0,35a + 1,2;
6) 0,7y® - 3,T5y; B) ~4x% + Axy; 1) 2ab® - dab - 5b. 596. a) 4a®b - b* + 2; 6) 2xy.
597. a) 60; 6) 156. 598. a) -2; 6) ~1. 601. a) 2xy - x% 6) 2xy - y*. 604. a) 10a* +

+ 12ab + 26%; 6) ~4b. 605. a) 3; 6) 12; 8) 0,3; r) ~20; 2) 0; €) "5. 606. a) 1,23;
6) —2; B) ~1,56; 1) ~2. 609. a) Jla; 6) na. 612. 6) -5a*p"; r) ~2¢'%7. 618. a) 10,5;
6) 28; mn) 0,8; r) =5. 619. a) 80b - 11; 6) be + 34; n) -21; r) 42 - 24y.
620. a) 26y — 2% 6) —y* - 10y; B) 2 - 4x; 1) 2a%; pn) 4¢® - b4 e) -3x%y;
) 3m® — m?n + 2n%; 3) n? - n®. 621.a) Tx® - 20x; 6) a® + a*; ») ax”? - 8a’x;
r) 4m* — m*n® - 3n*. 622. a) -6; 60; 6) 8. 623. a) 200; -250; 6) 0,8.
624. a) 14a* - a®; 6) 2b* - b; B) 16x% - 62%; 1) c'. 630. a) 7; 6) 8; B) 419; 1) 0,4;
) —-2; e) 0; x) 24; 3) 1% 631. a) -2; 6) -20; B) -1,5; r) -0,2. 632. a) -1; 6) 2;

B) —4; 1) 2. 633. 2) 0,5; 6) -2; B) 1,6; ) -2. 634. a) 24; 6) 13%; s)xé; r)—l%;
1) —52,5; €) —4,5; 3x) —36; 5) 1}{; ) 0,4. 635. a) 12,5 6) 17; n) 17; r) -25; 21) g;
e)%. 636. n)li; 6) -0,5; n)~%: r) 28. 637.a)-13; 6) 1,5; B)-15; 1) 0,5.

638. a) -3,5; 6)-1; r) 2; n) 17,4; 0)4%. 639. 16, 20 u 8 em. 640. 60, 40

u 66 m%. 641. 28 pnopunon. 642. 9 u 3 . 643. 300 ra. 644. 1500 m. 645. 9 kM.
646. 10 kM. 647, 360 kM. 648. 19 r. 649. 8.8 kr. 653. a) —%n""y"; 6) —90a®p".

660. a) 2,28; 6) -22,5; B) 14,4; r)-348. 661.a) 0; -8; 6)0; 0,2; n)0; 5;
) 0; 0,4; n) 0; é; e) 0; -4; x) 0; 0,1; 3) 0; 30; u) 0; —g. 662, a) 0; -0,6;

6)0; 11; 8)O; 0,6; r)0; 10; 1) 0; 0,16; ¢)0; 0,04. 671. a) (b - ¢)(a - d);
6) (y — 5)(x + y); B) (2x - T)(3a - bb); 1) (x — y)(x — y + a); n) (a — 2)(3a - 5);
e) (b—3)(Bb—1T7). 672. r)(c+ 2)(c+9); n)(a—-b)a—-b+3); e)—(x+ 2y) x
% (4x + 8y + 1). 673. 9 kM. 674. a) 5; 6) —1,5. 683. a) x* + 2x% — y*; 6) n® -
— 2n%p + 2np* - p*; B) @® - 2ax® - x* 1) b* - 2b% + ¢*; n) a® - 6a® + 1la - 12;
e) bax® - Tx? — Bx + 2; ) x* + 32% - 8x + 10; 3) 3y — Ty* + Ty — 4. 684. a) * -
~ 2cd? - d*; 6) x* - 2<% + y*; m)4a® - 3a® + 2a - 3; r)-3x + 82% 4 Tx - 12,
685. a) y' + 2y° — 15y% 6) —2a* + 8a® — 6a®. 687.a) 196 — 10; 6) 14y* - 12;
B) 9x: 1) a®b + bab® — a’b?; n) da - 2ab; e) 3x - y® — 2. 689, 9x + 1. 697. a) 3;
6) 0,5; n) 0; r) 0. 698. a) —%; 6) 0,2; m) 3,5; r) —l%. T700. 21, 22, 23.

701. 17, 19, 21. 702, 25 »n 10 cm, 703. 36 cm. TO4. 12 pueir. 705. 1680 ra.
T06. a) 2; 6) 15,56, T11. e) (a + b)(b - 3); &) (x + y)(11 - x); 8) (m + n)(k - n).
T12. 8) (m + B)(3 — k); 1) (x + y)(k — x). 713. a) —%; 6)%. T14. a) 122; 6) 0.

T18. a) (x+ 5)(x+1); 6) (x=3)(x+2); B) (@a—1)(a-4); r) (a+ 2)(a-8).
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719. 260 xopon. 720. a) ‘%‘ ﬁ)_%- 722. 6) -6; 2; m) -1; 1. 730. 1. 731. 8.
732. 71. 736. a) ~Tx? - 14;6) —a® + 2a + 2; B) ~2a — 10b - 3; ) —x°. T45. a) -2;
6) 8; B8) 0,5; r) 2. T46. 1,92; 3,84; 4,8; 5,76, T47. 11. T48. 52. T749. 246.
750. 417. 754. a)%; 6) 2; B) 0,256; r)-3; n) 8; e)-3,5. T55. 1 kr. 756. TH0

u 800 wr. 757. 2% u. 758, 2,6 u; 150 kM. 759. 60 ks /u; 50 km/v; 210 gm.

760. 60 km/u; 40 km/u; 24 kM. T61. 16,5 km/u. 762, 2,5 km/u. T63. 70 co-
pouex. 764. 600 u 800 r. 765.480 ra. 766.30 r. 770.a)2,3; ©6)0,147.

771. a) 0; —E; 6) 0; -1,6; ») 0; 2; 1) 0; 0,2; n) 0; lg: e) 0; 1. 772. a) 9(a + 2)%

r) —27(p - 2)*. 781. a) -35; 6) 156. 784. 8; 9; 10; 11. 786. 400 cm®
T87. 360 cm®. T88. 80 M. T89. 55,25 cm®. 790. a) -2,8; 6) 7; 8) 91; 1) -4,2;
n) 0; e) =60, T93. a) (x—4)(x—-6); 6) (x—8)(x—-5); n) (x+4)(x-3)
e)(x+5)(x-T). 796. a =-4.

815. B) 198x - 81x% r) 14ab - 49; n) 14b; e) -18a% - 162. 816. a) a® + 81;
6) -10x + 1; 8) 12x - 9; r1)a®+ 4ab. 817.6) 4a%; ») -21b - 4; r) 14 - bb;
1) -2a® + 4a + 14; ) -2y* + 19y — 40. 818. a) 3; 6) 0; ») ~14; r) 130. 819.a) 1,7;

6) %; ) 3; r) 3,125. 820.a) 2,2; 6) 1; n) %; r) 1. 821. 1) 15¢% — 24c + 20;
e) —16a? + 26ab + 2b°. 822. 6) —96 + 48b — 6b% B) -3x% + 2x — 12. 823. 6) 6x" +

+ 60x* + 1650x% n)a®-3a+ 2: 1) x® - 12x - 16. 826. a) llpu x = 16; 6) npu
x=0. 829. a) 18x% + b4: 6) a® - 86%. 832. 80 w 90 km/u. 840. a) 10 000;

2
144; 0,16; 6) 400; 25; 81; ) 81; 9; 1. 846. 6) [b‘—%az] . 865. a) 49;

6) 16. 870.6) b + 9; B) x% + 1; 5) Tox? + 16: e) 13¢? + 49. 871. n) 50n” - 49;
e) 5x% + 0,25. 873.a) -4 — bx; 6)—4m + 9: ) 182 — 2ax — a* r) 2ab + b* -
- 2a% ) 32y% — 24xy; 3)-8a? - 24ab. 875. a) 2 — 40a + 12; 6) 1 - 126 -
— 106%; B) 63p?; r) 28xy — 98y°. 876.a)-1,5; 6) 7. 877. a) 0; 6) -0,5. 881. a) —6;
6) 5; 1) 2; 1) 2,3. 882. 85 u 90 wm/u. 887. a)%: 6) 4“3; n)%: r) 1. 888, n)%:

e)5. 890.a)4d u -4; 6)9 nu -9; B)% H —:—:; r) 0,5 u -0,5; n) kopuei
Her; e) 1 u —1; k) 1,5 u -1,5; 3)% " —%; H) kopueir ner. 891.a) 5 u -5;
6)6 n —6; nlg " —-i—; r)—} " —}. 895. 2) (y — 1)(5y + 1); 6) (¢ + 5)(5 - Te);
B) —(x + y)(15x + y); 1) -36(10a - 3b); n) 36(3b — 4a%); e) (56° — x)(x — 3b%).
896. a) (26 — 11)(26 + 1); 6) —(4 + 3a)(10 + 3a); B) (3 — 11lm)(5 - 11m);



r) —(p+ 1)(3p + 1); n) be(be — 6d); ¢) -9b(2a? + 9b). 899. 38 cm. 903. a) 0,6;
6) —0,2. 904. 12 wm. 914. a), 6) Jla. 915. 6) —0,64x° — 1,6xy* — y*; B) -0,09¢% +
+ 0,12¢d - 0,04d%; r) 16x? — 36x°, 917. a) -0,1; 6) 4,5. 920. p) —y* — 14y — 31;
r) x* - 8x - 33. 925. a) 4; 6) 3. 926. a) —-1,5; 6) -2. 928. a) -3y* + 4y -
- y*—100; 6) 2a+ 2. 932. 30 kM. 933. 6 km/u. 942. a) 4(y — 1)(x + 3);
6)6(2-0)(b-a); B)-a(c+4)(b+5); r)a(a+ 1)(a+b). 943.a)3(b - 2) x
x(15-a); 6) -5(y+3)(x+8); B) Ma-1(c+1) 1) x(x-y)(x+]1)
9M6.a)(x+ y)(x—y—-1);6)(a-b)(a+b-1); 8)(m + n)(1 +m - n); r)(k+ p)x
Xx(k=p-1). 947.a)(a-b)a+ b+ 1); 6) (c+d)(c—d + 1). 949.a) 0; 1; -1;
6)0; 3; -3; B)0; ~1; r)0; 2; -2, 950. a) 0; 6) 0; 2. 954. a) 4,6; 6) 19,75.
963.a) 19; 6) 15. 964. 64. 968.a) 1; 6) -%. 973. a) 5a — 4; 6) Ta - 9;
B) 26— 1: 1) 26+ 1: n) 2¢* - 82; ¢) T5. 975. 8) ba® — 4a - 15; 1) -4b - 13;
n) -21a? + 21; e) 186% - 12b + 2; k) 3x% + 22; 3) 10y® - 30y + 85. 976. Ilpu
Beex x. 978, a) 4; 6) 1,5; B) 2,625; r) 0. 980. a)gz 6) %: n)é. 982. 1) 15(x - 1) %

X (3x=1); e)(2n+ 3)(1 = 4n); x)(3a + 2)(3a +4); 3)(-bx+ 17)(bx - 13).
985. a) 17,4; 6) 17. 989. a) 2x+ I)(x*+x+1); 6) (y-5)y°—y+ 7
B) a(a® - 3ab + 3b6%); r) (3x — y)(3x* + ¥*); 1) (2a + b)(13a* - Bab + b%); e) (b + 2) x
% (b — 260 + 244). 992. a) -4: 6) 0,5;: B) 2: 1) 2. 994. a) 34,5: 6) 24.
999. a) —a® - 1,5a* - 1,5a + 17; 6) 4m® — m* - 15m® - 18m? + 81m. 1000, a* -
— 2a't* + b*. 1003, a) 131: 6) 61: 8) 24,125. 1005. a) Ilpu a = 1: 6) npu a = 1.
1006. a) ITpu &= 20; 6) npu b =1. 1011. a) 2(7 + 2b)(ba — 6b); 6) 3(7Th - ¢) x
% (c® + 2); 8) 3(y + 3)(2 - 2)(2 + x); v) 6(5a — 3b)(a® + 4). 1013. a) 2; -2; -3;

6) %; 3; -3; B)6; r)-1,5; —1; 1. 1015.a) (x - y)(x + y — 1,b); 6) (x +a) x

*(x-a+0,5);8)(2a-b)(2a+b-1)r)(p+4c)(p—4c—1); n)(a+b)(a-b+6);
e) (x = y)(x+y~-T). 1016, a) (x + 2y)(x - 1)(x + 1); 6) (2y - 5)(y — 2)(y + 2);
B) (a — 2)(a + 2)(a — 5); r) (x — 4)(x — 3)(x + 3). 1017. a) (a + b)(3a + b);
6) (b - e)(1le - 9b); B) (x — y)(Bx + y); 1) (a+ 1)(a - 9). 1018, a) (a - b - 5) x
X(a-b+5); nN@a-3b+c)9a+3b-c); e)(bce-b—-c—-1)(bc+b+c—-1).
1019. a) (x + y)(x* + xy + y?); 6) —(4x + y)(x* + xy + y*); 8) (a — b)*(a + 2b);
) (p—1)(p* = p+ 1); 1) (26 + 1)(A* + b + 1); e) (a - 5)(a® + a + 25). 1020. a) (=* -
—xy + ¥ )(x + y + 2); 6) (a® + ab + b*)(a — b + 3); B) (a — b)(a + b)(a® — ab + b7);
r) (x + y)(x - Y + xy + y?).

1034. (6; 6). 1035. a = 3. 1036. 4 unn 9 moner. 1037. 6 rerpaneir. 1038. 4 ray-
Gokue u 6 Mmenkux tapesok. 1039, 2 u 7; 4 u 4; 6 1 1 cooTBETCTBEHHO TPEXKH-
JIOPPAMMOBLIX M JIBYXKHJorpamMoneix nakeron. 1041, 17; 28; 39. 1042, 26.
1043. a) 6,16; 6) —4,32. 1044. a) (1 + a)*(1 - a); 6) (2 — b)(2 + b)*. 1051. —7,4.
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1066. a) 10c® — 17¢? + 19¢ — 40; 6) 21m* + 10m — 8. 1067. a) (a + 1)(a + x)(a — x);
6) (b+c)(b+3)(b-3). 1069. a) (2; 5); 6) (1:-2): B) (4 2); 1) (4.5; T); 1) (-23:-3);
e) (7; -4,5). 1070. a) (5; 2); 6) (1; 6); B) (-20; -2); 1) (-1,5; -3,5). 1071. a) u=-0,5,

v=0,2; 6)p=3, q=5; B) u= 4%. u=—1é; ) p=2.25, ¢ = -3,5. 1072. a) (-4; 3);

1052. 11. 1054. a) 12; 6) 26,5. 1055. a) —1; 5)34%. 1065. a)-%; 6)7

6) (-2: T): B) (-10; 5); 1) (~11; ~4). 1073. a) (3; 0,5). 1074. a)[l%:-2%];

6) (-0,4; -7,2). 1075. a) (4,4; 1,72); ﬁ)[3g;—4%]. 1076.a) x =7, y=1;

6)a=-3, b=1.1077.a) x=-6, y=4; 6)a=12, b=-2; p)m=5, n=-3;
r)x=-1, y=-5. 1078. a) (-15; 12); 6) (2; -1,5). 1082, a) (2; 1) 6) (-8; -1);

B) (60; 30); r) [2: —i] 1083. a) (5; -2); 6) (=3; 0); B) (=5; 10); r) (-3; -3,5).

1 1 1 1 1
1084. -3 0; 6) (-0,6; -2); =-=,b=—; 2; 1) == =6,
at)[4 ] ) ( ) 2> I )m)[,‘2 3] e)y
z=-T7.1085.a) x=1, y=-2; 6)u=3, v=-10; B)x=-4, y=-1; r)a=10,
b=5.1086.a) x=100, y=1;6)u=6, v=5; ) x=04, y=-0,2;: ) a=0,1,
b=0,3.1087.a)y=1,6x-3;6) y=6x-23; ) y=-1bx+ 113 r) y=2x-17.

1088. y=2,2x+11. 1089, y = 1§x + 1%. 1090. y = —2%: +11. 1092. a) (7; -2);

6)(2;1). 1093.a) x=3, y=4; 6)x=6, y=20; By m=10, n=12; r)u= 12,
v=15. 1094. a) (9; 8); 6) (-0,8; —0,8); 8) (3; 4); r)(-1; 0). 1095. a) x = 15,
y=12;6)u=-8,v=6;)x=12,y=-12;r)a=15,b=10. 1098, a) -10x - 1;
6) ~6y + 4. 1099. 12 1 7 ra. 1100. 575 u 740 uapennii. 1101. 15 anromMobuneit.
1102, 23,77 1 10,97 m. 1103, 12 cm. 1104. 5 1 7 memron. 1105. 40 u 170 py-
nuit. 1106, 18 u 10 ner. 1107, 120 u 180 peraneii. 1108, 60 km/u. 1109, 45
w50 km/u. 1110. 80 u 60 km/u. 1111. 5w 4,5 km/u. 1112, 18 km/u. 1113. 55
u b5 rm/u. 1114, 33 u 22 xuurn. 1115. 35,75 1 29,25 r. 1116. 7,8 u 8,3 r/cm’.
1117, 720 wu 1200 ra. 1118, 320 u 360 peranein. 1119. 1,65 u 1,35 a.
1120. 37 000 » BOOO p. 1121. 48 w 32 r. 1122, 360 w 300 r. 1123. Ha 64.
1124. ») (p* + 2)(p* - 2p* + 4); 1) (B3 - mH(9 + 3m® + m'). 1135. 4 k. en.
1140. a) 3; 6) 4. 1141. 6) (1; 18); (2; 9); (3; 6); (6;3); (9; 2); (18;1).
1142, (5: 37);  (11: 31); (13: 29); (19; 23); (23; 19): (29: 13); (31; 11);
(37; 5). 1143. 935. 1144. 214. 1145. 91. 1146. a) Her; 6) na, B Touxe (0; 9).
1147, 20. 1148, -0,88. 1158. (7; -2). 1159. a=-1,5. 1160. b=25. 1161. k= 1,5.
1168.a) x=21, y=2b; 6)x=1, y=10; B)y=16, 2=21; rN)x=9, y=11;
MNx=10, y=1; e) u=-0,1, v=0,2. 1169. a) (-0,25; 1); 6) (-0,5; 1,5); B) (7; 5);

r)(d;a‘l).ll'i’().n}x=4%,y=1{-3-;6)m=-8,n=5; p)x=1,y=1;1)p=2,



q= % 1171.a) x=-5, y=3; 6) u =0, v =4. 1172. a) (5; —4); 6), ), r) peme-

auit mer., 1177. 6 w 24, 1178, 3 1 2 u. 1179. 560 u 600 ra. 1180. 15 u 12 cm.
1181. 40 u 60. 1182, 50 » 60 wr. 1183. 20 u 15 aeranei.

1184. 2, 3, 4, 5, 7T 13. 1185. a) -4; 10; 6) -11; 7; 8) 2,5; 5,5; r) -1,3; 13,3.
1188. 1,25 kr. 1189. 520, 572 wu 440 opexon. 1191. 96, 120 u 168.
1192, 36 u 48. 1193. 12, 24, 36, 48. 1194. Jleanrca. 1196. T7. 1198. 890.
1202. 72. 1205, Ieppas npoGn Gosakime propoit. 1213, 254 -1, 1218.a=5, b=-2,
e=T7,d=-9.1220. x=3, y=2. 1121.a) x =3, y=4,2=5;6) x=-4, y=1,
z=58;B)x=-1, y=0, 2=1. 1222, 729. 1223. 24 u 144, uau 48 n 120, mau
72 u 96. 1225. 12 u 30 km/u. 1226. 8 kocmos. 1227. 40 u 80 km/u.
1228, 15 km/u. 1229, 6 kM, 7,2 kv/9, 3,6 km/u. 1230. =114 kr. 1231. B 3 pasa.
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