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Masa 3
PaunoHanbHbie Yyucna

§ 3. YpaBHeHus

1. PackpsiTHe CKOOOK.

C momonbio cBOMCTB apudMeTHYeCKNX ACUCTBUM MOKHO BBINOJHATH Pas3jiud-
Hble TTpeodpa3oBaHKs BIPDAYKEHUH ¢ PAIlMOHAIBHBIMY YHCIaAMHE: [IeDECTAHOBKY CJa-
raemMbix, packKpeiTue cKo6ok u T.n. IloHATHEe OTpMIATEJBHBIX YHUCeJ TO3BOJIAET
IOJIYYUTH 0611ee IpaBUJIO0 PACKDPBITHA CKOOOK, YIPOLIAKIee BhIYUCIeHUA U IIpe-
obpasoBaHMA BhIparKeHUM.

Jlns BEIBOZA 3TOrO MPABHJIA PACCMOTPHUM BbIDAaXKeHHSH:

a+(b+c) b a—(b+ o).
OHM oTAWYAIOTCH TONBKO 3HAKAMH, CTOALIMMU Ilepen ckoOxkamu. Ha ocHoOBa-
HUH IIPABHJ MPHOABJIEHNS CYMMBI K YHUCJY M BRIMUTAHHA CYMMb] U3 4HC/Ia UMeeM:
atb+e)=at+tb+c um a-(bt+tc)=a-b-c
CpaBHHMBaA Noay4YeHHEIE BEIDAYKEHHUS, MEI BHAMUM, UYTO 3HAK «+» Iepelx CKOoOKa-

MH He MeHsIeT 3HAKOB CJIATAGMEIX B CKOOKAX, & 3HAK ¢—» MEHfAeT MX Ha IPOTHBOIO-
noykHble, TakuM 06pasoM, MPUXOAUM K CASAYIOIIMM [IPABHJIAM PACKPBITHA CKOOOK:

Ecau neped ckobkamu crmoum 3HaK «+» , mo npu
packpvuimuu ckobox 3naxu cnazaemvix 6 cxobrax
COXPAHAIOMCA.

Ecau neped ckobkamu cmoum 3nax «—» ,mo npu
packpoimuu ckobox 3HAKU crazaemublx 6 ckobrax
3aAMEHAIOMCA HA NPOMUEONONONCHBLE.

Hanpuwmep,
3x+(-y+5)=3x-y+5, 3x —(-y+5)=3x+y-5.
Jinsa pacKpeITHS CKOOOK B BRIpayKeHMAX, COJep KaluX YMHOKeHHe YucJja Ha
CYMMY, MCIIOJL3YeTCA PaclpeJeuTelbHOe CBOMCTBO YMHOMEHUA:
a(b + ¢) = ab + ac.

ITo npaBunamM yMHOMEHWA PallMiOHAJbHBIX 4nces, ecsim a > (), To 3HAKW ciaara-
eMbIX b u ¢ He H3MEeHATCA, a ecJd a < 0, TO U3MEeHATCA Ha NMPOTHBOMOJOXKHBIE.
Hanpumep:

5(—n + y) = —-b6n + by u -8(-n + y) = 5n — 5y.

Taxum 06pasoM, NP YMHOKEHUH CYMMBI HA YHUCJIO MOXKHO IPUMEHATDH Te Ke

caMble TIPaBMUJIA PACKPBITUS CKOOOK.

1*




haea 3, § 3, n.1
PaceMOTPHM HECKOJIBKO IPUMEPOB.

DIpumep 1.

PackpbITh CKOOKM B Beipakenuu a — (b +c¢)+(d -k — m).
Pemenue:
a-(-b+c)+(d—-k-m)=a+b—-c+d-k— m.

MDpumep 2.

Haiitu sHadyenue Buipaxkenua (=8 + 35) — (=15 + 13) + (-5 + 19).
PemeHue:

PackpoeM cKOOKHM B ZTaHHOM BbIPasK€HHMH M BBIYHCJIMM 3HAYE€HHUE TOJYYeHHOMH
anrebpandecKoi CyMMBI:

(-8+35)-(-156+13)+(-5+19)=-8+35+15-13 -5+ 19 = 43.

1) 35 + 15 + 19 = 69;

2) 8 + 13 + 5 = 26;

3) 69 — 26 = 43.

Dpumep 3.

PackpeITb CKOOKHM W yIpocTHUTH BhipaxkeHue —3(a —b) — 5 (a + b).

PemeHnne: .
PackpoeM ckoOKH, a 3aTeM YIPOCTHUM IIOJYYEHHOe BhIpaKeHue:

-3(a@a—-b)-5(a+b)=-3a+3b—-5a—-5b= (-3 —-5)a+(3—5)b=-8a— 2b.

] 3anuinyu Ha MATEMATUYECKOM A3bIKe:
a) upaBuJio NpUbABIEHUA CYMMbI K YUMCIY;
6) NpaBUJIO BHIYUTAHUA CYMMBI U3 YHCIA;
B) pacnpeeuTeNbHOe CBONCTBO YMHOMEHHA.
IMepeBean TMOJYUYEHHBIE DABEHCTBA HA PYCCKHUM A3BIK
¥ MPOMJLITIOCTPUPYH ¢ MOMOLIBIO rpadmuecKux Mozeei.

§f§ Packpoii ckoOku:
a) —(a — b); ry d —(—k+ i) ®K)c—(b+c—a)+ (—a + b)
6) (¢ + d); n) —-m + (a - ¢); 3)(d-m)-b—-(—m+x+d)+x;
B) —(—x + y); e)p—-(n+r-s8); mk-(y-c)+({d-c—y)+(k+ad).

Packpoil ckoOKM ¥ Haiiiu 3HAYEHUA BhIPaKEeHUIl:

a) -3,64 — (12,45 — 3,64); n) 45 — (—7 + 18) — (34 — 18 + 26);
3 7. 5), _ _ - _Eo_ )
6) 13 + (-29 + 2 ) ) —0,7+ (3,8 + 5,2) — (2,9 — 5,2 — 9,7) + 3,8;

B) (5,6 — 7,2) - (-7,2 + 3,4); %) (1,8 - 6,03) - (—4,14 + 2,25 - 6,03) — 4,8;

r)(2,4-%) +2,4—(1,8+1%); 3) —(5% —41%) +21173"( %—1i%+3%).



fnasa 3, § 3, n.1

E YnpocTu BeIpazKeHUA:

Pemn ypaBHeHUS:

6]

a) 2,8 —(a—1,4); n) (6,4 — x)— (5,8 + x);

6) —-(-b + 3,2) + 0,T; e)y - (4,3 +y) + 3,9;

B)c — (1,6 + ¢); x) (-0,7 —m) - (—m + 0,5);
r) (-5,9 + d) - d; 3)-(1,2-n)+ (n - 0,8).

a) -4,3 - (-1,8 — x) = 3; B) (c —6) - (4,6 —¢) = -1,5;
2\ _42_ _,a. S _(,_ T 1 _
6)(n+19) 42--48 013 (k 12)+212 0.9.

IlepeBean Ha MaTeMATHYECKUNA A3LIK W PEIIN 3aZadm:
a) B Tpex koHKypcax npuHanau yuyactue 80 genoBex. B mepBoM KoHKypce
y4yacTBoBano 28 yesloBeK, a BO BropoM — Ha 6 yenoBek MeHbINIe, 4YeM B TpPeTheM.
CKOJIBKO YeJI0OBEeK YYaCTBOBAJIO B TPETHEM KOHKypce?
6) Ilepumerp Tpeyronbauka pasex 48,5 cm. Oxua ero cropona pasHa 15,8 cm,
a Bropas — Ha 1,9 cMm MeHbIIIe, YeM TpeTha. YeMy paBHA AJIWHA BTOPOif CTOPOHEI?

YOpocTH BBIpAYKEHHUSA, UCIONL3YA PACTIPEAETUTENILHOE CBOHCTBO YMHOMKEHMSA:

a) 5(a + 2) - 12; r)2(m —n)—-(m + n); #K)3(b—1)—2(b- 2);
0) 9 - 2(—c + 4); X (x—-y)-2(x +y); 3)-2(d +3)+ 3(2-d);
B)m—3(2—-m)+8; e)—2(a +b) + 2(a - b); n) S5y —2(y — 1)+ 3(-y — 4).

Haiinu sHaueHne BeIpakeHUusi. ECThL JM B 3ajave JUIIHHE JaHHBIE?
a) 3(x — 4) + 2(—x + 6), ecim x = —1,8;
6) b — 2(a — b) + a — 5(a + b), ecan a=—0,5,b=%.

CocTaBb M yIpocTH BbIPaXKeHMs:

a) K yrpoeHHO# pPa3HOCTH YHMcCea m U n NPUOABUTE MX YABOSHHYIO CYMMY.

0) I3 yaABOGHHOM CYMMEI YHCEJ X ¥ Y BEIYECTh PA3HOCTH YTPOEHHOTO YMCJa X
M yueaa y.

lO I Cocrasn BBIDAXXEHHUE H Hﬂfﬂ{ﬂ €70 3Ha4YeHHE NIPDH JJaHHBIX 3HAYEHWUAX TIepeMeHHBbIX:

a) Crauana noeas exaJ 2 94 O CKOPOCTBIO U KM /4, IOTOM OH YBEJUYHJ CKOPOCTh
Ha 10 KM/4 ¥ ¢ 3T0# CKOPOCTHIO TIpoexa eme 3 4. 3aTem noesa mpoexain 1 4 co
CKOPOCTBIO Ha O KM/4 MeHblIe#, yeM BHauaje. CKOJIbKO KHJIOMETPOB €My ele
OCTAJIOCh IIpOeXaTh, €CIH Bech ero nyre cocrasiasier 625 km? (v = 70, 80, 90.)
6) ®epmep oTBE3s B IEPBBI MArasuH 11 MEIIKOB KaprodeJis, a BO BTOPOHA — HA
4 memka Gosbmre, yeM B nepsbiii. CKOJIBKO TOHH Kaprodeilsd y Hero euge
OCTAJIOCH, €CJIM BeCh €ro yposkaii coctaBui 3,2 T, a B KaKaoM Melke 1o 50 kr?
(n =10, 15, 20.)



fnaea 3, § 3, n.1

11 I Packpoil ckOOKY 1 YyIIPOCTH BBIPDAXKEHUS:
a)d4x - (3x+ (2x - 1)); 6)y—(2y—(3y—4)); B) 2 —(2z + (3z — (4z + 5))).

E a) llokaxxu, 4To Aas 1:060ro HaTypaJbHOr0 YMCJIa 11 CyMMa YABOCHHOIO IPeibl-
OYIero ¥ yrpoeHHOro MOCJIeAYIOLIero 4uc/jia [Ipyu JeJleHUuU Ha D JaeT OCTATOK,
paBHBIN 1.

6) Iokaxkm, 4TO cyMMa 4YeThIpeX IOCIEAOBATEJbHbLIX HATYPAJbHBLIX YHCEJ,
KpaTHBIX 3, npu Aenedun Ha 12 gaer octarok, paBHbIM 6.

13 I Paccrass ckOOKM Tak, 4T00bI IIOJYYMJIOCE BEDHOE PABEHCTBO:

aym-n—-—m+n=2m - 2n; 6)m—-—n-m+n=2m.

@ Beraucan yeTHO:

a) -7-(-3); 6) —2,5-(-8); B) |90|:]~0,3]; r) 0:(-7,6);
. _3.16- . —1-(-12).
04-09  -gri&  |zal[g]s 1 (1g)
1,2+ 5; 4,2 : (<0,7); 1-0,6 |~ | —4]; 4,5 : (-1);
0,7-08  (-0125): 23 |-5,6]+[-0,2[; (3.4-32) 6..

15 I Beruucau yeTHO, pacmoyiOKM OTBETHI B TTOPA/IKE BOZPACTAHUS W COMOCTABL MX
COOTBETCTBYIOIMM OykBaM. 3adyepKHM JABe OYKBBI TAK, UTOOBI MOJYYUIOCH
HasBaHue reoMeTpuueckoil purypsl. CMoKells JIH Thl €e HapucoBaTh? A JIaTh

onpezejesue?
28 0,2 1 1,8 -6 4
- 0,25 - 0,3 : 0,25 -5 0,5 : 0,8
-0,6 +1,2 —6 +3,7 +2 -2,6
: 1,6 : 0,6 - 3,5 : 0,3 -0,2 : 0,03
B (0}l -0,9 +5,6 - 0,9 : 0,6 - 0,2
[B] (o] [P] (%] [M]

BJHTypanp.

- a) Aprofyc nmpoexaJ 3a LEpBBIM 4ac @ KM, 34 BTOpPo# — b KM, a 3a TpeTHil —
¢ xM. C Kaxkol cpeiHeil CKOPOCTRIO OH exan?
0) Ilemexox nepBble 5 MUH MIEJ CO CKOPOCTh 1 M/MHH, a cjexayiomue 15 Mun —
cO CKOpocThIO £ M/MuH. Hailau cpeiHIO CKOPOCTD HellexXoJa Ha 9TOM y4acTKe.
B) Jloaka mpomia d KM II0 Te4eHHIO PeKH 3a 2 4, a
IIPOTHB TEeYEeHHA — 3a 3 4. YeMy paBHa coOCTBEeHHAA
cKopocTs Joaku? YeMy paBHa CKOPOCTE TeYEHHHA

pexn?

r) Karep 1 mnoT mABIRYT 1O peKe B OJTHOM HATIPDAR-
JIEHUH: KaTep — CO CKOPOCTHIO X KM/4, a IJIOT — ¢O
CKOPOCTBIO PEKH, paBHOH y KM/4. Kakoe paccrosa-
HUe IIPOMJLIBET KaTep 3a 4 ¥ NMPOTHB TEeYEeHHA

PEKH, €CJIH ero cobcTBEeHHASA CKODPOCTE HE U3MeHHuTCHA?




fnaea 3, § 3, n.1

Peiuu ypaBHeHMe M OTMETh ero KOPHM Ha KoopauHaTHON npawmoit. Haiaum
KOOPAMUHATHI CEPEINHEI OTPE3Ka, COSAUHAIIIEr0 OTMEUEeHHBIE TOUYKH. YTO ThHI
3aMeyaemb?

a) la-4|=1; 6) |b-2|=38; B) [c+1|=2; r) |d+3|=4.

m Hailigzn Ha yepre)xe M IepeyHcsaM BCe [apbl: a) HepeceKaloUIUXCA NMPAMEIX;
0) HemepeceKAwIUXCA NPAMEBIX; B) Iapae/bHbIX IIPAMEIX; I') HepPHeHIHKY-
JSPHBIX IPAMBIX. B Kakux us samanuii (a) — (') oxasaJuck OJHHA K Te e Iaphl
npameix? Kak Tel fymaems, mouemy?

b C

1

@ Hajiinn sapauyeHHa BRIPAKEHMAH, CONOCTABL HX COOTBETCTBYIOINM GyKBaM
1 pacmudpyil HagBanue reomerpudeckon (urypel. Ilo ecnpasounury

Hafau onpeaesieHue aToil (pUrypsl U HAYEPTH ee B TeTpPamu.

P|-4,5+ (-a + 5,6), ecam @ = ~2,9; | I | (-1,1 + m) - (3,1 — m), eco m = 0,9;

0O|-(2b-3)+ b, ecin b = 1,4; J| —(n - 4,6) + (2,9 — n), eciu n = 4,5;

Ile-(1,8 -c¢), ectnc =0,7; E|0,5-(2x+1,2) - x, ectu x = —0,3;

M| -d - (0,7 - 3d), ecru d = —0,8; |A|(y - 5,4) - (-2,6 + y), ecu y = 3.

-2,4|-2,8| 4 |-2,8/-1,5|-1,5| 0,2 |-1,5/ 1,6 |-0,4| 4 |-2,8|-2,3|-2,3

| Pemu ypaBHeHus ¥ cjenaii mpoBepKy:

— 7 1_ 5
a)—(a+4)-19="T; 6)23 (

12
IlepeBesu HA MaTeMATHYECKHI A3BIK U PEIIN 3a4a4y:

)= 1,75.

B nupxorom mpencraBiieHHMH YYACTBOBAJIO 8 3KOHIJIE-
poB, axkpobatoB 6ui0 Ha 6 Gonbme, yem KIJIOVHOB, a
APECCUPOBIIUKOB — Ha 7 MeHblle, 4eM akpobaTos.
CrosbKO GBLIO KJIOYHOB, €CJIM BCEI'O B 9TOM IpelCTaB-
JIEHMH y4acTBoBaJo 28 apructos?

HJoxaxu, 4To AAH JM060ro HATYpPaJbHOIO YHCJa n cpefHee apudMerHdecKoe
ero npeAbIAYINero U IIOCAEAYIOIIEero YuceJ] PaBHO 3TOMY YHCTY.



asa 3, § 3, n.2

23' Haiiqn 3HaueHus BBIDAKEHWUM, CONMOCTABbL MX COOTBETCTBYIOIIMM OGYKBAM U
PACIIOJNIOKHU IOJIyUYeHHbIe YHcIa B Nopsagke yOblBaHusi. Pacmudpyit HazsaHue
MaTeMaTH4YecKoro TepMuHa. YTo OH o3Hauaer?

H|-4(a + 1) = 5, ecnin a = —0,7; bl|4(n — 2) - 3(n + 2), eciu n = 7,6;

E|2b—- 3(b - 4), ecsiu b = 6,8; 0| -2(7T+d)+3(-d+5),eciund =-1,9;

Pl-m+2(-m+ 3),ecrmm=-0,8;, |K|-x+(3-2x)-2(x+4),ecrm x =-3,4.

Cocrasp BEIpakeHHe M HAWAM ero 3HaYeHHe IIPU JAaHHLIX 3HAUEHMAX OYKB:
ITapoxon masLI O 4 110 TeYeHUIO PeKH U 3 4 MpoTHB TeyeHus. C Kakoil cpeaHe
CKOPOCTBIO OH IIbLI, ecJu ero coOCTBeHHads CKOPOCTh paBHa U KM/4Y, a CKO-
pocTh TedeHusA pexu — 2 km/u? (v = 28; 29,7; 35,5.)

e 25' Pasgenn 25 pyOxneit sa 2 yacTH Taxk, 4TOOEI
oaHa 4yacTh Oblia B 49 pas Gonabure Apyroi.

CrapuuaHasa 3agaua.
HNmeer HeKTO 4Yall ABYX COPTOB — IEHJIOHCKHII IO
D rpuBeH 3a QYHT M HHAUNACKAHE o 8 rpusen 3a GyHT.
B kakux JOAAX HAJAO CMEINATE dTH ABA COPTA, YTOOI
[IOJYYHTH Yall CTOMMOCTLIO 6 rpuBen 3a GyHT?

2. Koadpdpuuuenr.

Ecnu BeIpaxkeHue co cKoOkaMu mpeacraBiseT co00M NPOM3BEIEHUE UHCEJ, TO
[J1A ero npeodpasoBaHus MOKHO BOCIIONB30BATHCA 3aKOHAMH yMHOXKeHusA. IIpu aTrom
HMCIIOJIb3YIOTCA U3BECTHhIe HaM IIpaBHJIA 3HAKOB.

DOpumep 1.
Yopoctuts Beipaxkenue 12x - 0,25 -+ (-5y).

PemeHue:

IamHoe BbIpaKEHUE MpeacTaBaseT coboil mpousBeleHne MHOXKUTeJel 12; x;
0,25; =5 u y. Ha ocHOBaHHM COUETATEIHHOTO 3aKOHA YMHOMKEHHA MOMHO OTHEJIEHO
CrpyIIMPOBATE YHUCJIOBBIe U OYKBEHHBIE MHOMKHTEIH:

12x - 0,25 - (-5y) = (12 - 0,25 - (—5)) * (xy) = —15xy.

Yucao —15, noJyuyeHHOE B Pe3yIbTaTe YMHOMKEHUA BCeX YHMCIOBBIX MHOMKHTE-
sieit, HasbiBaT Koagdpuuuenrom. Koodhdhuunerr obuIvHO 3anuckiBaoT nepej Oy K-
BeHHBIMM MHOKUTeNAMu. Boobiue, ecniu évipaicenue aenaemes npoudgedenuem
wucna u 6yxeenHoOl wacmu, mo 4YUCA060U MHONCUMENLb 6 IMOM 6bLDANCCHUL
Ha3biéaom Koagguyuenmom.

2 , & KO3 dHUNMeHT BbIpa-

5
Hanpumep, koadybumesT Boipakedua — a’b paBseH 6

wenus —3,8mn® pasen —3,8. 6
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Ecau B 3anucu 6yKBeHHOIO BEIPAKEHUA OTCYTCTBYET YUCJI0BOM MHOMKHTEIb, TO
Ha TMOMOIIb NMPUXOAAT PaBEHCTBA:

=1-a u -a=-1"a.
OTH PABEHCTBA MOKABLIBAIOT, YTO KOA(M(MHUIMEETOM BEIPAXKeHUS @ ABJIAETCH YUCII0
1, a Beipakenus (—a) — uuciao (—1). AHanorudao Koa(PULMEHTOM BBIPAXKEHWI,
Hanpumep, (— xy“z) cunraior uymciao —1, a koabdunueHT Bhipa)keHus kp pasen
yucay 1.
MIpumep 2.
PackpoITh cKOOKHM M yHIpOCTUTH BhIpaxkenue —2(d5x — y + 4).

Pemenue:
Packpoem crkoOKHM M yIIpOCTHM KaXXjoe cjaraemMoe:

—2B5x -y+4)=-2-bx+2y—-2-4= —10x + 2y — 8.

IHpumep 3.
PackpbITk CKOOKH M YIIPOCTHTH BeIpaskeHHe 3(—2a + b) — 2(a + 7b).

Pemesnue:

3(—2a + b) — 2(a + Tb) = —6a + 3b — 2a — 14b = —8a — 11b.

0 27' Haszosu Koa(dUIHeHTH BhIpAKeHUi. Karxoe u3 3TUX BBIpaXeHUM
MOKeT OBITh « TUITHUM» ? [Touemy?

a) 2xy; 6) k°; B) —3ab*; r) - _g_msnz; A) Tetd - (—2).

28 I IIpounraii Belpaxkenus. YeM OHM NOX0Ku U YeM oTandatorca? Haitau ux koad-
unmenTs! 1 6yKBeHHBIE YacTH:

a) (-2x)%, -2x* un (-2)%; 6) (—2m)', -2m* wm (-2)'m.
E Onpegenn koathpunmeHT BhIpayKeHus (YCTHO):

a) —a - (-b) - (-¢) - d; B) (—¢)* (-m); n) (-a)’ - (-b)%

6) —x * (-y) - (—n) - (-m); r) (=¢?) - (—m?); e) (—a®) - (-b").
E Onpenenn KoadPuumueHT U OYKBEHHYIO YaCTh BBRIPAKEHUA (YCTHO):

a) 2a-T; r) 4mn - (-0,2); &) 2¢ * (—c) * (—8); K) (—5a)’;

6) 3b - (=5c); ) —x-2p-(-0,5); 3) y-6y-(-0,01y); ) —ba%

B -tx-(y; O-b-(3d) (-3); ® -0.25n-(~4nd;  w) (-5Va.

31 I Yupocru BeIpaKeHNe M MOAYEPKHH ero Koaddumuent:
a) —3a - (—2b); B)-1,5a'(—-a)-2a; n)0,8dy-(-12,5y%); x)(-0,Tn)%
5 4 1
6) TRl (-4y); ne- (_ 9 c) - 0,9; e)— 3 m?*- (-15mb); 3)—3x-(—3x).

9
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32' Packpoit cko6KE 1 yIIpocTH Bhipaskenue, Haiiam ciaaraemele, KOTOPbIe sBJISA-
10TcsE OVKBEHHBIMHM BBIDAKEHUAMH, M HA30BH UX KO03(Q(PHUIHEHTHI:

a) —3(—2a + 5); B) 4(—x + 3y) — 2(x + 5y); o) 5(8¢c - 2)+ 2(4 - Te);
6) 2(bb —4c + 3); r)—2(6d — k) + 3(4d — 2k); e) 3(—8 + 2y) — 4(2y — 6).

7

34] OnpoBeprEyu yTBepKAEHUA U IIOCTPOM MX OTPUIAHMS!

33 3anumy Ha MATEMATHYECKOM H3bIKe [IePEeMEeCTHTEILHOE U COUeTATENbLHOe
cBOMCTBA YMHOMKeHUA, [loabaysich HMU, HAHAW 3HAYCHUS BLIPAMKEHHUN:

a) -5 (-0,78) - 2 - (—2,5) - (—4); 6) -0,4 - % +(-0,25) - 1,25 - (-8) - 17.

a)Vae@: (—a)y =-a% B) 3 a € Q: (—a)* # a%
6) V a € Q: (—a)® # —a%; r) 3 a € Q: (—a)® # —ad.
(@ — MHOKECTBO PAIMOHAJIBHBIX YMCEeJI.)
E IIpounTait BLIpasKeHHs:
(a +b)% a* + b a*+ 2ab + b, b

Haiian 3HaYeHNA 3TUX BbIpasKeHUH, eciun:
a)a=3,b=5;6)a=-1,b=-4; B)a=-2,b=3.

Yro THI 3amMevaenib? a
ITpoBeps cBOIO zunomesy AJiA IIPOUM3BOJIBLHO BbI- et
6parEBIX 3HaYeHHH @ u b. [Toupobyii obocHOBATH b2

ee, UCIOJb3Ys TPapUUecKyio MOelb.

36' Apudmernueckuit poxyc.

O6bsacHn apudMeTnuecKuil GOKyC, HCIONbL3YA MATeMaTHUECKHI SA3LIK:

3afyMasIi 9MCJI0, YBEIHYHMIIA €ro Ha 7, CYMMY YMHOKMJIM Ha 3, K mpou3Beje-
HUo npubaBuiy 4 ¥ U3 PE3ysbTATAa BHIYWIH YTPOEHHOE 3aJyMaHHOE YMCJIO.
B orBere noayuuaocs 25.

37' 3agymManu YMucso, YMHOKMIIM ero Ha 8, npoussegenue Burusn us 100, pasHocTs
VABOHJIH, Pe3yJAbTAT BBIYJIM H3 15 u nmoayuuan 7. Kaxkoe yneno saaymanu?

0 38' YOpocTH BEIpAXKEHHE U TOAYEPKHH ero Koa(puiiueHT:

a) 5 - (-1,2x); B) —2n + 0,4n; ) (—4c)%;

6) - 2a - (-3b) ) y* - (-6y) - (-0,5); ) (-0,1d)".
39 Packpoit ¢ckoOk# 1 npu HEOOXOAMMOCTH YIIPOCTH BhIpaXKeHHe:

a) —2(c + 7); 6) 5(2a — 3) — 4(3a — 4); B) —2(2x + 3y) + 3(—x + 2y).
E a) 3ayMaJi YHUCJI0, BEIUJIM U3 Hero 16, pasHocTsh YMHOMKMUAMA HA 7, pe3yabTaT

BerwIr U3 40 n monyuuiau 12. Kakoe uucno sagymanu?
0) IIpuaymait 1 pemin cBOX 3ajady PO 3aJyMaHHOE YHCJIO.

10



asa 3, § 3, n.3

| 41 | Vunurens moxasan pebGaram apudmeTuUecKUn
(hoxyc: OH IPEAIOKUI 3aAYMATH IOJIOKATEILHOE
YHCJIO, YMHOMKHUTD €ro caMo Ha cebs, K IMOJIy4eHHOMY
pes3yabTaTy NpubaBUTh YABOGHHOE 3a[yMaHHOE YHUCJIO
u emte 1. ITo o6LsABIEHHOMY Pe3yIbTATY OH Ha3BaJ 3a-
nymanHoe unciao. Kak aro caenan yuurens?

3. IlpuBenenue mMoXOOHBIX CJIAraeMbIX.

IIpu paGore ¢ BhIpasKeHUAMH BHA4YaJe uX 00BIYHO ynpow,arom, Nepexons K BbIpa-
JKEHHAM, 3alIMCAHHBIMHU B OoJiee KOMIAKTHOM, ya06Ho# dopme.
IIycrs, HanpuMmep, TpeOyeTca HAWTH 3HAYEHHE BhIDAKeHUA

-4,2x + 0,3x — 8,9x + x + 1,8x

npu x = 2,56. Beiunciedus 3HAYNTENHBHO YIPOCTATCH, €CJM 3aMETUTh, YTO Bce
caaraeMble MMeT OJUH U TOT e OYVKBeHHBIA MHOMKHATEJb X.

Ha ocHOBaHMM pacIpe/leTUTeJHLHON0 3aKOHa YMHOMXKEHUs ODIUi MHOXKHUTeNb
MOXXKHO BhIHECTH 3a ckoOku. Torga B ckobOkax ocraHeTcsa cymMMa Koa(dunueHTOB
ciaaraembix, pasHas (—10). [Tosromy mannoe BhIpa)keHue pasHo (—10x):

-4,2x +0,3x -89x +x + 1,8x =(-4,2 + 0,3 - 8,9 + 1 + 1,8)x = ~10x.

AnpanornuHble IpeoOpa3oBaHUS MOXKHO BBIMIOJHWUTE BO BCeX CAyd4asx, Korga
cJaaraeMble UMEIOT OQNHAKOBYIO OYKBEeHHVIO YacTh. Taxkue cjaaraeMele Ha3blBAIOTCH
NMOAOOHBIMM, & caMu Npeo0pasoOBaAHUS HA3KLIBAIOTCH npusedeHuem nodoOHbLX caa-
2aemblx.

Hpumep 1.
Haiitu sHauyenue Boipaxkesus 1,4ab’ — 9ab’ + 3,6 ab? — ab* npu a =2, b = -0,5.

PemeHnuwue:
B nannom BeIpaXeHHH BCe cJlaraeMsble IO0A00HBI, TaK KAK OHU UMEIOT OXHY U TY
ke byxBennyio yacte ab’. IlpusBegem nojo0HEIE caaraeMble:

1,4ab* — 9ab® + 3,6ab* — ab* = (1,4 - 9 + 3,6 — 1)ab® = —5ab’.

Eciu a =2, b =-0,5, o =bab®> = -5- 2 - (-0,5)> = -10 - 0,25 = -2,5.
OrBerT: —-2,5.

DIpumep 2.
ITpusecTn moxobHLIE cjaaraeMble B BelpaykeHUn —2x —y + 4 + by — 8x — 6 + x.

Pemesrnmue:

B arom BeIpakeHHUH e€CTh TPH I'DYNITLI MOAO0HBIX CllaraeMbiX:

1) cnaraemeie —2x, — 8x W Xx uMelT OYKBEHHYIO YacTh X;

2) cnaraemele —y W 5y MMelOT GYKBEHHYIO 4acTh Y;

3) cnaraemele 4 u —6 He UMelOT GyKBEeHHOH YacTH (MX HA3BIBAIOT C80000HbBIMU
YleHaMu).

11
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TIpuBenem nmonobGHbIe cilaraeMble B KAMA0M U3 BbIJAEJIE€HHLIX I'DYIII:

2x-y+4+5y-8x-6+x=(-2-8+1)x+(-1+3)y+(4-6)=
= — AV — = W =
= —-Ox + 4y — 2.

OrBeT -9x + 4y - 2.

MIpumep 3.

VYnpoctuts Beipaxkedue 4(2n — 3k) — 2(—n -3k + 6) — 3(k — 5).

PemeHue:
PackpoeMm cKOOKM B BRIpa’KeHHMM U IIpUBeAeM IOAO0OHEIe cllaraeMble:

42n—3k)—2(-n -8k +6)—3(k—5)=8n—-12k+2n + 6k — 12 -3k + 15 =
=8+2n+(-12+6 -3+ (-12 + 15) = 10n - 9k + 3.
OrseT: 10n — 9% + 3.

e 42 I Yro 0611ero y cjaaraeMsbiX B KajKJIOM BEIDaKeHUM? Y IPOCTH UX, HCIOJIb-
3ysi pacnpejeuTelbHOe CBOMCTBO YMHOMKEHMA.

a)—4n + n + 2n; B) —0,3a —a + 2,1a; n) 1,8y -2y +y-0,4y - 1,3y;

6)3x-Tx—x;  r)e—1,6c-0,9¢; e)-3b+0,20-2b+b+b.
Haiiau nmogoOGHBIe ciaraeMble H HA30BH MX KO3(Q(HUIUEHTHI:

a)4a—%b+2,3b-—%a; B)-5a’+9a—-4+a*+ 7—-18a;

6) —0,3x% +xy* + bxy — 2,1xy?% r) 2n*m + 4,3nm® - 0,5n’m? + 3,6nm?®.

44 I IIpuresn nopoOHBle ciaraembie (YCTHO):

a)-3y+12—-y - 5; 6) 2k — k* — 3k + 4; B) 0,6x — x + 1,6y + 0,4x.
E IIpusenu mopobHLIE claraeMsle:

a) —7c + 3d + 8¢ — 5d; B)%k—%n—Sk—%n-}-OAk;

6)-9+2m—-4-m+8; r)-1+p*-3p+0,2-0,5p*+ 0,8 + 2,4p.

46 I Haiign sHayeHUs BbIPaKEeHUI:

a)—%m +4c + %m - 2,0¢c+ %m, ecau ¢ = —4, m = §,6;

6) 1,8x* + 0,6y* — 5,1y + 3,2x* + 4,5y%, ecan x =-0,8, y = 2,7.

47 Packpoit cKo6OKM ¥ mpuBeAn MOAOOHLIE ClIaraeMeie:

a) —(y — 16) + 4(2y - 3); r) =b(1l + x) + b(1 — x);
6) 5(a — 2b) + 3(—a + 3b); x) 1,6(2p — k) — 0,8(4p — 5k);
B) 4(m + 5n) - 5(m — 3n); e) —-0,2(5¢ + 3d) — 0,5(—4¢ + 0,8d).

12
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=)

9]

5]

3]

Penrn ypaBHeHUA:
a)8(x —4) + 3(2 - x) =-21;

B) 3(2n—5)-2(3-4n)=0;

6)2(3y +4) -9y - 7)=15; r) -4(0,3k - 0,4) + 6(—0,8k + 0,2) =0

Haiiiu sHAYEeHHUA BLIPAYKeHMIi:

a) 2(6a — 1) + 4(2 — a), ecau a = —0,625;

6) 1566 — 3(2b + 5) + 2(—5b + 7), ecam b = —0,8;
B) 2n(n — 4) — n(n — 8), ecam n = —-1,5;

r)x(x +y)—ylx —y), ecam x = -4, y = -5.

a) B marasun npusessium 32 Kr kouder. UX pasjokuiu B NaKeThl H KOPoOKH,
npuydem naxkeroB Obuio Ha 16 meHsure, ¥eM kKopobok. B ka el maker moso-
sxuam mo 1,5 Kr koHder, a B kaxayw kopobky — no 0,5 kr. Ckonbko Bcero

MaKeToB ¥ KOPoOOK s aToro norpebosasiocs?

6) ITaTpyIbHBIA KaTep IUILIBET TI0 PeKe, CKOPOCTh TeYeHUs KOTopoit 2 km/4. 3a
6 u 110 TeueHuo pexu ¥ 8 4 MpoTUB TedeHUs Katep npomabt 164 kM. Croasko
BpeMeHHu eMmy noTpedyercsa, 4Tobbl MPOMILITH 54 KM 110 03epy, ecau oH Byaer

IJILITH C TOH XK€ CKOPOCThIO?

I Berumncan, MCMONB3YS PHCYHKH:

Q5 Q0" ¢
°@ 5
S6

a)0,8-19+0,8-21; B)6-(-0,9) + 14 - (-0,9);

6)— 43+9 32; r)O,S-ﬁ-E-&S;
I'Ipc»qm'aﬁ Bupa}xennﬂ
(a - b)% - b?; a® - 2ab + b2,

Haiigm sHaueHHsa 9THX BEIPAYKEHUI, €CIH:
a)a=4,b=1; 6)a=-3,b=2; B)a=-1,b=-5.

Yro T 3aMevaemns?

IIpoBepk CBOKW 2unomesy ANAA MIPON3BOJBLHO BHIOpaH-
HEBIX 3Ha4YeHu# a u b. O0pACHN MOJyUYeHHEIH BBIBOJ,
HUCIIOJNIb3YA IpadUuYecKy0 MOJAENb.

52 BH‘-IHCJIH IIPUMEeHUB pacnpenem{'re.ubumn 3aKO0H YMHOMEeHHNS:

n)0,9-2,43 — 2,43;

1 1
qa-)l3 4,6 13 4,35.
a->b b
(a - by a-b
b |b
«—2 >

13
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54 Onpenesnu, HCTUHHO WU JIOKHO BhICKa3bIBaHue. [l JIOMHBIX BBICKA3LIBAHMIA
TMOCTPOM OTPULLAHWA:

ayVa,beQ: (a—-b)=>b - a; B)dJae@: a*>(a+ 1)%
) Va, be®: —(a+b)=-a+ b r)dbe@: b < b

ﬁ a) ITpouurail onpeneNreHne W HA30BU ONpeieigAeMoe TTOHATHE.

BrIcoTO# TPeyroarbHHKA HA3bIBAETCH NEPHeHANKYIAD, IPOBEeieHHbLIA N3
BEPUIMHBI TPEYTOJLHUKA K MPAMOI, cogepsKaIieif TpoOTHBOMOJIOKHYIO CTO-

poHy.

6) Haiigm oTpesku, ABIAIOIMECA BBICOTAMM TPEyrOJILHUKOB HA PUCYHKe.

B D R N X
M T
F S
p z Y
B) CKOJIBKO BBICOT B TPeyrojibHuKe?

r) HauepTu TPeyroabHMK M IIPOBEAHM BCe ero BHICOTHI. YTO Tl 3amMevaelb?
IloBTOpM 3KCIIEDHMEHT elne pa3 u chopMyaupyi zunomesy. MoXKHO JH CUH-
TATh TBOK 2Unome3y AOKA3AHHOW HA OCHOBAHUM BBHINOJHEHHBLIX IOCTPOEHHH?

\ ¢ xB.--

E

1 D0 | Bripasu B IpoLEHTAX YKA3AHHYIO YACTh BEJIMYHMHEBL: &) IIOJIOBHHA; 0) YeTBepTh;
B) mATaAA 4acTh; I') TPETh; 1) TPY YeTBePTH; €) TPH IATHIX.

Ha cKkoJBLKO NPOIEeHTOB M3MEHMJACh BeIWYMHA, €CJAM OHa: a) YABOUIACK;
6) yrpomyachk; B) YMeHbIIMJAchk B 4 pasa; I') YMeHbIIUJIACh HA UYETBEPTh;
1) VBeJIMUHUIACHL HA ITOJIOBHUHY?

58 | BaHILirypsEup.
a) B oJHOM KJiacce @ 4YeJOBEK, a B APyroM — Ha
20% 6Goabme. CKOJBKO YeJ0BEK B ABYX KJaccax?
6) Tosap npoganu 3a b p. Ilpubeias cocrasnia
8% ot cebecronmocTu. YeMy paBHa cebecTOMMOCTD
tToBapa?
B) Jlo cHMKeHuA neHBl GyTbonKa cTouiaa X p., a
nocJjie CHUKeHus — y p. Ha CKONBKO NPOLEHTOB
CHU3UJACh meHa?
r) 3aprnsary pabouero, paBHyIO n p., HoBbicuau cHavasa Ha 10%, a morom euge
Ha 40% ot HOBOI cymMmbl. Kaxoif cTasa sapiiara mocje Broporo nNoBLImeHans?
n) Ileny Ha KoMIBIOTED CHH3MAM cHavana Ha 20%, a morom ewe HA 50% OT
HOBOI 1eHEl. [locie 3TOro KoMnbIOTep crak crouTs £ p. Kakoii 6eu1a ero nep-
BOHAYAJNbHAA LeHa?

14
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59 Pemu ypaBHeHHUA MeTOJIOM npold u OWUOOK:

a) x2 = 4; 6) x2 = -1; B) x* + 9 = 0; r) x2-25=0.
Obex B cTOMOBOIT COCTOMT M3 cajaTa, 6opina, KoTjer u Komnora. Canar crour
24 p., croumocTs 6opuia cocrasiasier 25% cTouMOCTH Beero 00ejia, KOTJIeThHl Ha

60% noposxe Gopma, a koMmnor — Ha 16 p. gemesae 6opma. CKoJIbKO CTOUT 00e]
B 3TOM CTOJNOBOM?

@ 61 | Haitnu snauenus supaskemmit:
a) 2a — 9b + Ta + b + 5b — 8a, ecnu a=2.5,b=%;

0)8x +3-9x—-T7T+5~-x,ecaun x =-0,3;
B) -m?+2m -4 —-3m — 6 + 2m? + m, ecim m = —5.

Packpoit ckobxku 1 npusBeau nmoaobHbIE caraeMble:

a) —3(a + b) + 2(a — b); B) 5(x — 5) — 3(2x — 9);

6) 2(m — 4n) — 4(m - 2n); r) 2y* - yly = 3) + y(2 - y).
63 Pemu ypaBHeHusA:

a) =2(x — 9) + 5(x — 4) = 25; 6) 456 —-n)—-32n +T7)=0.

& Cocrass BeEIpaXXeHue u HAiau ero sHa4YeHHe:

- a) Yepnocaus npu cyuuke tepser 64% cBoeit maccel. CKOJBKO HaJO B3ATH
CBEXKero YepHocaAuBa, 4Todbl moayuuTs 27 Kr cymeHoro?
6) Kommepueckoe npeanpusarue npojano rosapa Ha 5100 p. YoeiTok cocrasui
15% ot cebecroumocTi. Yemy paBHa ceGecTOMMOCTH 3TOTO TOBapa?
B) MeTp TKaHu A0 MOBBIIEeHUs LHeH crowia 96 p., a mocje MOBLIIEHUA CTAJ
crouts 120 p. Ha cKOIBKO NPOLEHTOB MIOBBICHJIACH TeHA?

B marasus npusesnu 180 xr abirox. Hexoropas uacts abnok 6uina npojaHa
oo meHe 16 p., a 3aTeM ux neHa ypeauuunack Ha 25% . Ilocae mponaku Bcex
a60K BeIpyuKa coctaBuaa 3360 p. Kaxas yacrs s610x 66112 mpogana no Gosnee
BBICOKOM 11eHe?

Haitau snayeHue BhIpaxeHusd.

10,2 : (18,5 - (5-3— -1,75-3 % * 1.75): 2%)
80,64 : 1,6 - 3,4 : & '
0 67 Haiinu mensle KOpHM ypaBHEHUA MeTOAOM npob u owubok:
a) x*(x + 1) = 80; 6) x* + x? = 20; B) x> — x* = 162,

68 Kpecrpannna Ha pelnKe cnpocuan: « CKOJIBKO CTOUT AecATOK aun?» O orse-
THJI BaMBICJOBATO: «[Bajuarh ATk AUI 0e3 MOJYIIKHA CTOAT MATH IOJYIIEK
6es3 maTu aumy . Ilo KAKOH LeHe npojaBai KpecTbAHUH AecATOK aui? (1 moay-

1 .
mKka - 310 o KOTIeitKu. )

15



fnaga 3, §3,n.4

4. IlonaTHe ypaBHeHu.

ITpu mocTpoeHnu MaTeMaTHYECKON MOAEIM 3a4aYd YACTO MPHUXOMUTCH IIO ee
VCJIOBMIO COCTABJIATL PABEHCTBO, 0003HAYAS HEUB3BECTHYIO BEJIUYUHY KaKoH-1u60
OykBOH — 00BIYHO OYKBOI X.

Tax mocrynajiu MaTeMaTHKY ewye B ApeBHOCTH. [Ipu 3TOM paBEeHCTBO ¢ HEM3BECT-
HOU BeJIMYUHOM (MM BeJIMUYMHAMH) CTAJIM HA3BIBATD YPAGHEHUEM.

C ypaBHeHUAMM MBI BCTPEYAJIUCH, HAIPUMED, KOT/A PEINATU 3aLa4i METOLOM
npob u omwubox 1 MeToAOM repeGopa — Mbl HAXOAUIM HEU3BECTHOE YUCJIIO0 X HCITBI-
TaHHEeM PDA3JMYHBIX «KaHAUJATOB» HA €ro posb. PaKTHYECKH MEI pacCMaTPHBaJIU
OYKBY X Kak IepeMeHHYI0, & CAMO YpPaBHEHHE — KaK PaBeHCTBO ¢ IIepeMeHHO.

Hrak, ypasaenuem OyzieM HashlBATH PABEHCTBO, COAepIKaliee MepeMeHHYIO,
! 3HAYEHHe KOTOopoii Hazo HaliTu. HanpuMep, ypaBHeHUAMM ABNAIOTCA PABEHCTBA

1 xi=16, 2y + 3=y 0,06 =(n - 0,1)(n - 0,2).
Hanporus, 3anucu
17 — 4x, y+ 8225, 12+3=15

YPaBHeHUAMHU HE SABJIAITCA: MepBLIe /IBe 3allUCH He ABJAIOTCA PABEHCTBAMH, a B
paseHcTBe 12 +3 = 15 HeT nepeMeHHOM.

Taxum 00pasoM, ypaBHeHHE XapaKTepPHU3yeTCA ABYMsA CBOMCTBAMM:

1) ypaBHEHHue — 9TO padeHcmao;

2) B 3TOM paBeHCTBe uMmeemcs 6yxea, 3SHaUeHHE KOTOPOI HANO HAWTH,

OrmernM, 4TO ypaBHEHME MOXKET COePIKaTh ABe U GoJiee IepeMeHHbIX, HO OPod-
Hee TaKue ypaBHeHHUs Mbl 6yeM M3yuarh B CTAPIINX KJaccax.

VYpaBHeHUe, KaK U BCAKOE TPEAJIOKEeHHEe C
TepeMeHHOM, IPH MOACTAHOBKE B HET0 KOHKPETHBIX
3HAYEeHUN NepeMeHHOI MOJKeT CTAHOBHUTHCH MCTHUH-
HEIM MJIM JIOJKHBIM BBICKA3bIBAHUEM.

3HavyeHHNe TepeMeHHO, DU IIOACTAHOBKE KOTO-
poOro B ypaBHEeHHE NOJIy4aeTcsd BepHOe YHUCJIOBOE pa-
BEHCTBO, Ha3bIBaeTCA KOpHeM ypaBHenusa. Hanpu-
Mep, YHcJa0 2 ABJAAEeTCH KOPDHEM VpaBHEHUS
x3—x =6, rak kak 2% -2 = 6. Hanporus, unciuo 3 He
SBJISIETCA KODHEM 3TOI'0 YPaABHEHHUHA, TAK Kak
33-3=6.

3amMeTHM, YTO MATEMATUYECKUH TEDMUH «KODPEHb» ABJIAETCS IPUMEPOM Mema-
¢opbl B MaTemaTuyecKkoM f3bike. [TIo00HO KOPHIO paCTeHHUsA, KOTOPHIH yAepsKu-
BaeT ero B NOYBe, KOPeHb YPABHEHUSA «YAECPIKUBAET» €I'0 B MHOKECTBE MCTUHHBIX
BLICKA3BLIBAHUM.

ITocye cocTaBieHNs YypaBHEHUS OCHOBHOM 3a1auei CTAHOBHUTCH HAX O AeHME 6Cex
ero KopHeii. [[J1s1 9TOro npesie BCero HaZo TOYHO YKAa3aTh, B KAKOM YHUCJI0OBOM MHOMKe-
CTBE MLIYTCH KOPHU, UM, KAK P'OBOPAT, YKA3aTh MHOMECMB0 3HAYeHUIL NepemMeHHOIL.
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B npakTuueckHux 3ajauaXx MHOIKECTBO 3HAYEHUU [IePeMeHHOM Ollpejeidercs
JKUBHEHHBIM CMbICJIOM ee yeaosuit. Hanpumep, ecau 6ykBoii x 0603Ha4ueHO KoJiuye-
CTBO YY€HUKORB B IIIKOJIE, TO B MOJYYEeHHOM YpaBHEHHH DA3SyMHO CUMTATH, UTO Ilepe-
MeHHadA X IpHUHUMaeT TOJILKO HATYpaJdbHBIE 3HAYUEHUA.

B o6mem coryuae MHOYKECTBOM 3HAYEHUH NTePEeMEHHOM CYUTAIOT MHONMCOCMB0 8CeX ee
3HaYeHUll, NPU KOMOpPoM ypasHenue umeem cmbici. Tak, KopEu ypaBHeHus x +4 =90
MBI ﬁy,neM HNCKaTh HA MHOECTBe DPallHOHaJIbHBIX YHCeJl Q, TO eCTh HA MHOXeCTBe
x(x — 3)

X
TOJBKO AJIA PAITNMOHAJBHBIX YHCeJ X, OTJIMYHBIX OT HYJIA. H03TOMy, HeCMOTpPA HA TO
yTo X(x — 38) =0 upu x = 0 u x = 3, KOPHEM UCXOJHOT0 ypaBHEeHUA OyAeT ABNATHCA
TOJBKO X = 3.

Yucyo KOpHell ypaBHeHuA MoKeT ObITh pasnaudHbsiM. Hanpumep, ypaBHeHue
2x = 6 umeer BCero oAMH KOPEHb — 4ucio 3. YpaBHeHMe x? = 25 nmeer [[Ba KOPHS —
yuena 5 u —9H.

A xopeewMm ypaBHeHns 2(x + 4) = 2x + 8 aBaser-
cs n1000e 9MCII0, TAK KaK B 00eMX ero 4acTaX CTOAT
PaBHbIE BbIpameHHA.

BerpeuawrTes Takyke ypaBHEHHUsS, KOTOphIe He
HMMeT KOpHeii: Hanpumep, x +4 =2, rge x € N.
JeiicTBUTEIBHO, CYMMa HATYPAJbHBIX YHCEST X U 4
Bcerja Gosibie 4, 103TOMY OHa He MOKeT ObITh paB-
Ha 2. Takum oOpasom, MbI J0Ka3aJy, 4TO JaHHOE
ypPaBHeHMe He MMeeT HaTypaJbHbIX KOpHei. Ecan
JIOKa3aHO, YTO KOPHeil y ypaABHEHUHA HeT, TO B MATe-
MAaTHKe TAKKe CYNTAIOT, YTO YPABHEHHE PellleHo.

ITpounaocTpUpoBaTHL 3TO MOIKHO cieayloineit 6s1ToBoOI curyamnueii. ITyers Mmama
MOMPOCHJIA CHIHA IPUHECTH KAPTOINKY U3 ANUKA, 4 TAM KaPTOINIKHK He OKAa3aJ10Ch, 1
OH HUYero He NpuHec. BrimosEn nu oH npockby mamer? OueBuHO, A4, BeJb MaMa
HM B UeM He MOXKeT ero yIIPeKHYTh.

Taxum obpasom, pewiums ypasHerue — 3HAUAT
HalTH BCce ero KOPHYU MJIN OKA3aTh, UYTO KOPHEH y
Hero HeT (Ha MHOJYKeCTBe 3HAYEHUH IepeMeHHO’).

BwmecTo (h)pass! « HANWTH Bce KOPHMA YPABHEHUST UJIN
JIOKA3aTh, YTO KOPHei HeT» MOYKHO CKasaTh Kopoye:
«HAWTH MHOKECTBO BCeX KOpPHeH YypaBHeHUA» . ITH
ZIBa CJIOBOCOYETAHUA O3HAUAIOT OJHO U TO Ke.

Wrax, pemuThH ypaBHeHHe — 3HAYHT HAWTH MHOKECTBO BCEX ero KOpHeit.

B cayuae orcyreTBus KOpHeil ypaBHeHU A FOBOPAT, YTO MHOXKECTBO €ro KOpHe —
nycroe,

e Kakue n3 cieyomux sanuceii Spig0TCA YPABHEHNAMMU!

BCeX YHcCeJ, KOTOphIe HAM H3BECTHEI. A BoT yYpaBHeHHE = () umeer CMBbICJI

fnasa 3, § 3, n.4

a) 23 = 8; 6) |la-8|=17; B) 9x — x% r)y<4; ) 11n = n3?
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faea 3, § 3, n.4

Hoxasu, 4To:

a) uncao —3 ABIAETCA KOPHEM ypaBHeHus x°—5 = 2x + 10;

6) uncyio 5 He ABJAETCA KOPDHEM YpPaBHEHHA | -y ] = —y;

B) unciao (0 ABIAeTCA KOpPHEM ypaBHeHus k?= 2k;

r) uncyso —2 He ABjseTcs KopHeM ypaBHenus a(a — 1)(a + 1) = 0.

71 | stensercs an KOopHeM ypaBHeHus 2x2 + 5x + 2 =0 umcio:
1 1
) _o. 1. — =9
_ 0% By D3’
| Mmeer it KODHH YPABHEHHE U CKOTBLKO!
o) |x|=3 Gx=16  pXE=5 _,
|y|=_3’ x%=~-16, 2(y + 3)(y — 6) =0
y b
I - | = 0; x? = 0; —42(z- 1)z + 2)(z - 3)(z +4)=0?

Hoxaxu, 4To KODHEM YPaBHEHUA ABJISeTCA J0boe 4Ynucio:

a)(-x)?=x%  6)(-xP=-x%  B)3(x-4)=x—-26-x); 1) lx|l=|-x|.

4 | Joxasku, uTo ypaBHeHHUe He MMeeT PAIllMOHATLHBIX KOPHeii:

a)x+4=x-38; 6) x2 + 1 = 0; B) |2x-3| =-1.

75 Haiign MHOKeCcTBO KOpHe# ypaBHEeHUS:
a) 6x — 2(3x — 7) = 14; B) 2% = 25; m |56+4| =0;
6) 2y + 3(y — 2) - 5(y — 8) = 0; r) ¢ = —36; e) le-2| =1.

1 Pewnr ypasrenue 3x(x + 2)(8x — 5) = 0 Ha mMHOxecTBe: a) @; 6) Z; B) N;
r) NOJOKUTEILHBIX YUCET; /) HEOTPUIATeIbHBIX YHCeJ.

Brriuncenn yerHo. YTo T 3aMedaeIn?

.3 ( ):0,01[ ::10 : > :2)0 :E)’O:\4

-100 0,1 0,5 0,2

/8 § [IpounTail BEIPDAXKEHUSA, UCIIOJb3YHA HOHATHSA O0PATHOIO M IIPOTUBOIIOJI0MKHOTO
yuesa. YCTHO Hailiu 3HaAYeHU s BhIPAKeHUI Ipu x = —2.

1 1

a) =3 B) — n) | -x|; x) (—x)%
6) —x; r) —1—-; e) —|x|; 3) —x2.
—X
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7]

@

)

2

)

ITepeBeau BHICKA3LIBAHMSA C MATEMAaTHUYECKOTO A3BIKA HA PYCCKUI U OIpejesy
UX MCTHUHHOCTL, JJIf IO HBIX BHICKA3bIBAHUIK MOCTPOM OTPUILAHHUSA:

a)VaeQ:a--&]’-=l; B)dae@Q: —a > a;
6)Va,beQ: ab#0; r)3a e Q: —a®> (—a)’.

CocTaBb YpaBHEHHA U PELIN UX, HCIOJAbL3YH IIPABUIIO 8€C08:

a) 3agyManu YuCI0, YMEHBIINIM ero Ha 4, pa3HoCcTh YABOWJIHM, pe3yJabTaT yBe-
JUYRIN Ha 9 ¥ MOJYUYHJIHN YHCJI0, KOTOpOe MeHblle 3aaymaHHoro Ha 2. Kakoe
YpesI0 3agymManan’?

6) Yucmo, xoTopoe DOJIBIIE 3aIYMAHHOI'O HA 3, OTHOCUTCHA K YTPOeHHOMY 3aly-
MaHHOMY uueay kax 11 : 15, HadfiTu sagyMaHHOe 4HCJIO.

a) Pemn ypasuenmne metoioM npof u owubor: x(x+12)=64, xe N.
6) Pemmmt ypaBHenme MeTogoM nepebopa: x(x—9)(15-x)=70, xe N.

@ Haiigy MHOMECTBO KOpHell ypaBHEHU A

a) 6(4x — 7) - 3(5 - 8x) = 0; B) n? = —4; n)|2a-9|=0;
0) 2(9 — dy) + 72y — 4) = 4(y — 2,5); r) k? = 81; e)|b+3|=2.
a) Pemmm ypasuenme merogoM npo6 u owubor: x(x—4)=96, xe N.

6) Pemu ypaBHeHMe MeTOOM nepeGopa: x°+ 3x =40, xe N.

84 I CocTaBb ypaBHEHHE M PEIIN ero, MCHOJb3YA IPaBHJIO

8eco8:
«3ayMaJu YMUCJI0, VBEJIHYHUIHN €ro B 5 pas, 3aTem
YMEHBITHIN Ha 8 ¥ pasHOCTh yTpouau. B peayanTare
TMOJYYMIN YTPOEHHOE 3ayManHoe uyncyo. Kaxkoe unc-
JI0 3agyMann? »

E 3amaua HeroToHa.
Kymen umMes HeKOTOPYIO cyMMY AeHer. B mepBEIi rog OH HCTPaTHJI
100 ¢pyHTOB, a K OocTaBmeiica cyMMe J00aBHJ TPETLIO ee YacTh. B caeayiomeM
roay oH BHOBb ucTpaTtus 100 ¢yHTOB M yBeJHUMJI OCTABIIYIOCH CyMMY Ha
TPETHIO ee 4acTh. B TperbeMm roxy oH onsaTs ucrparui 100 ¢pyaTOB. ITocae Toro
KaK OH JOoDaBUJI K OCTATKY TPETHIO €ro YacTh, KAIIMTAJ €ro cTaj BIBoe 6ojblne
IepBOHAYaNLHOIO0. Yemy OBl paBeH NepBOHAYAILHEIN KanuTau?

5. Pemenue ypaBHeHMUIi.

Pemlenue ypaBHeHUIi, TO eCTh OTBICKAHHE MHOJKECTBA BCEX €ro KOPHei, MOKeT
OCYILeCTBIATHCS Pa3HbBIMU cnocobamu. Camblil IpPOCTOH CIIocod pelIeHHsI COCTOUAT B
TOM, UTO JIaHHOe YPaBHEHUe NIPUBOAAT, €CJIH 9TO BO3MOXKHO, K 60Jiee IPOCTOMY MM
Bosee ynoGuomy Buay. [Ipu arom HeoOxogumo, 4T0GEI HO60€ YypasHerue 6bL10 pA6HO-
CUNBHO UCXOTHOMY, TO €CTh MMEJIO C HUM OJHH U Te )Ke KOPHH.
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20

IIpm npoBeieHU M PABHOCHJIBHBIX IIPE00Pa30BAHMN MBI UCITOJIL3yeM, HapUMep,
CIeAYIONIUE N3BECTHRIE HAM lIPABIJIA U CBOMCTBA:

1) npasuna naxomdeHus HeU36eCMHbLLX KOMNOHEHMOE APUPMEeMULECKUX
deiicmauit (craraeMoro, yMeHbIIA€MOr0, BEIYUTAEMOTr0, MHOKHUTENH, AeJHUMOro,
JlesIuTe A );

2) ocroeHoe ceoiicmeo nponopyuu («IepeKpecTHOe» MIPABHIIO);

3) npasuno eecos (00e YacTH YPAaBHEHUSA MOXKHO NTOMEHATH MECTAMH, MOMKHO
YBEJUYUTh, YMEHbIIUTE, YMHOMKUTL HJIH PA3AEJIATh HA OJTHO U TO e YHUCJI0, OTJIAY-
HOEe OT HYJIA);

4) npasu.aa ynpoujeHus vipaxceruii (3aK0OHEI apUPMeTUYeCKNX AeicTBuil, mpa-
BHJIA PACKPBITUSA CKOOOK, IDUBeeHUe MTOJOOHBIX CaaraeMbIX 1 T./.).

IIpoananusupyem pelneHue ypaBHeHUS

2(0,3x-2) - (-1% +2y)- X,

Brauane packpoem cKOOKM M IpUBeAEeM NOZOOHBIE CjaraeMble B JI€BOHW YACTH
VpPaBHEHHSA:

4 .1 2  x _2 10_4)_=x 1.2 x
0,6x 9+19 3x 5 <::>(0,6 3)x+(9 9) 5@ 15x+3 5"

YmuOKHUM 00e HacTH ypaBHeHHS HA HAMMEHBINHH 006Ul sHaMeHaTelb BCeX
cJjiaraeMblx — yucJio 15:

115, 2-15 _ x-15 - _
15 x+ 3 - 3 < —x+10=3x.

ITpubaBumM K 00euM yacTaAM ypaBHEHHA cjaraeMoe +x:

-x+x+10=3x+x < 10=3x+ x.

YnpocTuM npaBylo 4acTh, IOMEHAEM ee MeCTaMM C JIeBOM YacThi0 M HaijeMm
HEHM3BECTHBIH MHOKUTEb:

10=4x < 4x=10 & x=%) o =25

ITockonbpKy B pesayibTarTe Bcex npeo0pasoBaHUN MbI IOJIYYaJId PaBHOCHUJbHbIE
YPABHEHHA, TO YUCI0 2,5 SRBISETCH KOPHEM MCXOJHOIr0 ypaBHEHUS,

AropuTMBl pelieHns ypaBHeHU (DOpMUPOBAJIKCE AJIUTENLHOE BPeMsI, ¥ HOBbIe
3HAHUA O CBOICTBAX YMCEJI ITO3BOJIAIM YIIPOLIATE IPeo0pasoBaHusd,

Tax, 110ABJIEHME OTPUILATeILHEIX YHCeJ IIPUBEJIO K CO34aHMIO IPUEMa nepeHoca
ciaazaemvlx, Biepsble onucaaEHoMy B I1X Beke cpegHe-
asuaTcKuM yueHbIM MyxammegoMm ajnk-Xope3Mu B
counnenuu «Kurab ane-I{xebp Ba-i1b-Mykabayiss.
IIpueMm «anv-0xcebp» — «BOCCOSANHEHHE» — OKA3aJCH
TAKUM YAOOHBIM A PeMeHusa ypaBHEHHI, 9TO OT
3TOTO CJIOBA ITPOM3OIIIO Ha3BaHMe pasjelya MareMa-
THKH anzebpa, n3y4aoliero u B HACTOAIee BpeMs
pPasJIMYHBIe METOABI PeNIeHNsT YypaBHeHUH.




HUnes «BoCCOSIMHEHNA» MM «TIEPEeHOCA» CAATaeMbIX BOGHMKAET IIPH CONOCTAB-
JIeHUH YPABHEHWIH, MOA00HBIX
-x+10=3x " 10=3x+x,
KOTOpbIE BCTPETHJINCE HaM Bbiiue. YTo6sl n36aBUTLCA OT cj1araemoro (—x) B JIeBOM
YacTH NepBOro ypasHEeHUsi, Mbl IPUOABUIM K ero ofeMM 4acTiaM ciaraemoe (+x).
B pesysbrare (—X) HCU€3JI0 U3 JIEBOM YaCTH, HO [OABUIIOCH B IIPABOM YACTH C IIPOTH-
BOIIOJIOZKHBIM 3HAKOM.

TakuM 06pasoM, MOXHO CKas3aTh, YTO Mbl [IePEHECTH ciaaraemMoe (—X) H3 JeBoi
YacTH YPABHEHUS B IPABYI0, A3MEHUB €0 3HAK ., AHAJOIMYHO MOMHO [IE€PEHOCUTS CJia-
raeMsle M M3 OpaBoii UacTH ypaBHeHHS B JieBy10. IIpu aroM Her HeoOxXoAuMOCTH JeiaTh
noApoOHYIO 3aIIMCh, a JIYUINe CPasdy PYKOBOACTBOBATHCH CHAEAYIOLAM IIPABUJIOM:

Crazaemoe MONCHO NEPEHOCUMb U3 OOHOU wacmu YpaéneHus 6 apyzyio,
UIMEHAR €20 3HAK HA NPOMUEONONOWCHBLU.

NDpumep 1.
Pemurs ypasaenune 8x — 9 = —2x + 3.

Pemenue:
Cobepem ciiaraemsle, cogepKaiiue X, B JEBYIO 9acTh, a8 CBOOOJHBIE UJIEHBI — B
NpaByl0, 3aTeM YIIPOCTUM HNOJYYEeHHBIE BhIPAKeHHUA A HalieM x:

8x-9=-2x+8 & 8x+2x=3+9 < 10x=12 & x=1,2.

Orser:{1,2}.

Onnako penreHEne YpaBHEHUA He BCErja MOXKHO CBECTH K M3BECTHBIM crocobam
npeobpasosanmii. Torna Ha MOMOIH MOTYT IIPHUUTU METOZ npol u OwWuboK ¥ METOA
nepebopa.

Meroa npo6 n omuboK 3aka04YaeTcs B CAeAyIOueM:

1) sxcniepMeHTAJIbHO NOAOMPAIOTCA KOPHHU YPAaBHEHUA;
2) noxkasbIBaeTcs, 4TO APYrUX KOPHEU ypaBHEeHHe He UMeerT.

NDpumep 2.

Pemuts ypasHenne x2 + 3x — 54 =0, rue x € N.

Pemenue:

Ilepenecem cnaraemoe —H4 B IPaByIO 4acTh YPaBHEHUHA, & B JICBOM 4acTH BhIHe-
ceM 3a CKOOKM 00IIHA MHOMKUTETh X!

x(x + 3) = 54,
Yucsio 6 sBiasiercda KOPHEM JaHHOTO ypaBHeHusA. JleficTBUTEIBHO,
6(6 + 8) = 54 (ncTHHHO).

Jpyrux HaTypajbHBIX KOPHEeH y 9TOro ypaBHeHHs HeT, TAK KAK IPH YBeJIUYeHUH
MHOKUTeJIell MPou3Be/ieHne TaKkxke Oy/AeT yBeJUYUBATBLCH, & IIPH YMEHBIIEHNH —
YMEHBIUIATLCHA. SHAYUT, YUCT0 6 — eAMHCTBeHHbII HATYPAJIbHBIH KOPEHL 9TOT0 Ypas-

HeHus.,
OreerT: {6}.

fasa 3, § 3, n.5
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Meron mepefopa 3aKJI04aeTcs B [IPOBEPKE BCEX BO3ZMOKHBIX BADUAHTOB pellle-
HUSI YPABHEHUA.

Hampumep, rinsaas Ha ypaBaerue x(x + 3) = 54, MOKHO 3aMETHUTh, UTO €I'0 HATY-
pajbHEIe KODHH JIOJIKHBI OBITh JenuTeasaMu uncaa 54. 3Ha4UT, X MOXKET IPUHHU-
MaTh JIAITH 3HaveHus: 1, 2, 3, 6, 9, 18, 27, 54. [logcraBisas 3TU YHCJIa BMECTO
nepeMeHHO# X B ypaBHEeHHWEe, HAXOAUM €JWH-
CTBEHHBIN KOpPeHb: X = 6.

Pemasa ypaBHeHU, MBI yyKe yOeIUINCH B TOM,
YTO MCTIONTH30BAHME CBOMCTB YHCEJI ¥ IIPABWII IIPe-
obpaszoBaHusa 4yacTo ObIBaeT yaodHee, yemM MeTo/|
npo6 u owubox u metosi nepedopa. JleicTeurens-
HO, He Bcerja yjaercsa noxobpars KOpHU ypaBHe-
HUS U TeM OoJiee 0Ka3aTh, YTO JPYTUX PEIIeHuH
HeT. [IepeGop BapHaHTOB MOXKeT OKA3aTHCA CJIUIII-
KOM I'POMO3JKHMM.

M MeHHO MO3TOMY MaTeMaTHKHM BCEr/la CTPEMHINCh HAWTH 061He criocobb! perre-
HUA pasJIMYHBIX KJaccoB ypaBHenuil. M yixe ceroHa uaBecTHH GOPMYJIBI KOPHEH
ypaBHeHHUs 001Iero Buaa, Takux Kak ax + b =0, ax® + bx + ¢ = 0, a TakKe MHOIMX
apyrux ypaBHeHui. FIX HaM npeacTONT UBYYUTE B Kypce aare0phl cTapIuux KJaccoB.

% Pemu ypaBHeHuns pasanuHbIME ciocobamu. Kakoii u3 crioco6oB TeI HAX0-
aumb GoJiee yaoOHEbBIM?

a)-x+3=2; 6) 5+y=-4; B)z—9=-3; r-7T—-t=0,
Pemn ypaBHeHHMA, UCIIOJIb3YH [IPUEM IIEPEHOCA CJaraeMbIX:

8) 0 — 4y = —5y; r)dn =2+ 6n + T; m)%m+2=%m—0,8;

6)12a-1=-a+25 a)2-c=5c+1; 3)-1,6 - 0,3p = 0,9p + 0,2;

— _w_ah 27— 10 = 2 — @ 1 2_ - 3

B) 8 + 3b = —7 — 2b; ©)-3d-10=3d-6; w) 3r-5=-05-3x.
IToBTOPH MpaBHJIa PACKDBITHS CKOOOK M pellly yPaBHeHU:

a)2a - (14 — 3a)=-10; r) —6x + 2(5 - 3x) = 8;

6) (9 — 2b) — (b + 5) = 16; 1) 18 - 4y =1(2 - y) + 6;

B) —(4¢ — 7) = 5e + (11 — Te); e) 4(=22 + 5) = 14 — 2(4z - 3).

Pemiu ypaBHeHUA, NPUBOAs 06e ero 4acT K IeJbiM Koadduuuearam:

X _4- ) _(2 1\_m \
) E-4=-0,1x+2; r) 3 (9m+6) 24 1,5;
6)0,4b + 0,8 = 0,96 —2,T; ) 2,62 — 0,2(32 — 9) = —0,5(22 + 6);
a_a . S _av_ 1o o
B)1- T 1 0,25a; e) 15 (c=3) 6 (2c—-T)=2.
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fnasa 3, § 3, n.5

_ 90 I Pewmu ypaBHeHUS, UCTIONL3YA OCHOBHOE CBOMCTBO NPONOPIUN:

-3 40

=3 _40 . 12 0.8
9-4a 200’

©) 4 0,5’

MOJIOKA B Ka:k101 baake?

6) B nepsoii 6ouke B 4 pasza 60bIIe Mea, YeM BO BTOPOIA.
Ecau ua neproit 60uxm nepenurs 8o Bropyio 60 1, To B
nepsoii crauer B 1,5 pasa 6Goablie mega, ueM BO BTOPO.

CKOoJBKO Mefa B Ka)k o bouxe?

93 I a) B nepBoit barke B 2 pasa GoJiblile MOJIOKA, Y€M BO BTO-
poii. Eciin 13 mepBoit 6anK# nepesiatsk BO BTopyio 0,5 i1,
TO MOJIOKA B 00eux OaHKAaxX craHeT mopoBHY. CKOJIBKO

potBx_4x-3. o 09 _ 0,2
12 18 ° T+by y-4

91 I Pemn ypaBHeHNS HA MHOKeCTBe HATYPAJIbHBLIX YHCEJ METONOM nepebopa:
a) Tx(9 — 2x) = 70; 6) x(2x — 1)(4 — x)(x + 1) = 60.
92 I Haiigu MHOXeCTBO HaTypPaJIbHBIX KOPHEH YpaBHEHUA METOAOM npol U OUUboK:

a) x(x + 8) = 33; 6) 3x2—14x-15=0.

94' a) B mxoue 50% BceX yYeHHWKOB HauaJbHBIX KJIACCOB H3yYaeT (PPaHIYy3CKMiL

2 .
ASBIK, 7 BCEX YUEHHUKOB — AHTIUHCKAN, a OcTaNbHBIE 45 — HeMenkKuii. CKOJIBKO

BCEro y4eHHMKOB B HAUAJIBHBIX KJIacCaX 3TOM IIKOJEI, €CJIH KaXKAbIA YYeHUK U3y-

YaeT OAUH A3bIK?

6) ABroM0OONMIIB IPOIIIET BeCh MY Th 3a TPH Yaca. 3a HepPBbIA 4ac OH MPOIIIEJ TPeTh
BCEro IIyTH, 3a BTOpo# — Ha 12 kM DoJsibllle, yeM 3a 1epBeiii, a 3a Tpetuit — 80%
IIyTH, NPOMJEHHOI'0 3a BTOPOi yac. Yemy paBeH Bechb IIyTh?

95 I a) B cronosyio sasesnu 150 xr rpeuxn u 120 kr puca. ExxenueBusiit pacxon
paBeH 3 KI puca ¥ 5 Kr rpedku. Yepes CKONBKO JHEH I'DEYKW W PUCA CTAHET

OpPOBHY ?

6) /Isym paGouum TpebyeTca M3roTOBUTH OAMHAKOBOE KOJHUUYECTBO JleTalleil,
Onnako nepseiii pabouuii gesia B AeHb 25 AeTaaeil, a BTopol — Toasko 20 geraneii,
IToaromy yepes 10 aueit nepBomMy paboueMy OCTaJI0OCh CIeJIATh B 2 pa3a MeHbIle
neraneit, yem sropoMy. CKOIBKO AeTasei ocTalock caenars Kaxaomy pabo-

yemy?

96 I Haiigy MHOKECTBO KOpPHEH YpaBHEeHUA:

a)x=-%x;

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

1 1 5
—_—— ] — = +3—=-:
3)46 13x 4x 318’

r)0,3n - (2,6 - 0,9n)=1,2n + 3;

= 1%(d +8)=-2(1 - d);
e) 0,6(~2k + 3) — 0,4(9 — k) = ~0,3(k - 9);
}H)%(m—2)—§(m+2)=m—3;

3) 4x-3 _ 0,14
3-5x 0,35°

23



fnaea 3, § 3, n.5

97 I B npesneerunerckom nanupyce (1700 yer 10 H.3.) COAEP:RUTCSH pellleHNe YPaB-

HeHHudA, KOTOpOEe HaA fA3BLIKe COBpeMEHHOﬁ MaTeMaTHKH MOJHO 3al0HCaTh Tak.

((x + %x) +%( x +§—x)) . % = 10. Pemu 910 ypaBHeHue,

@ I BCT&BI: nponymenﬁme qucaa;
|:|—>I I——»i I [Bl— o ]

- (~0,2) .16 1. 0,2

. = =]

99 I Kax HaiiTh HeH3BeCTHOE ¢JlaraemMoe, ymMeHbninaemoe, serauraemoe? Haiigu x:

a)x+0,9=1,5; B)x - 3,8=1,4; 1) 0,8—x=1,3;

0)2-x=0,3; r)-0,5+x=3,4; e)x — 3,6 =—5.
@ Kak HaiiTH HeU3BeCTHBIN MHOMKHUTENE, JeJUMOe, JeJanuTens? Haigu x:

a) 8x =0,24; B)6:x=0,4; o) x:(-1,2)=-0,3;

6)x:0,9=0,5; r) -5x =0,3; e) -0,8: x =0,01.
101 Bmtmc.rm HCHOJIB3yA PUMCYHKMU!

@p@,@@,@@@
FED OB GO SO

102} a) Muma npugyman cxemy /st mpaBuIa MepeBo/ia CMEIIaHHOTO YHCJIA B HEIpa-
BUIBLHYIO Jpo0b (puc. 1). Pacmudpyit ero cxemy.

0) ITpeacraee uncja B BUJle HEIPABUILHOM Apo6H U 11po- ,&1
MOJIXKY PAJ HA TPH YHCJa, COXPaHAS 3aKOHOMEPHOCTE. 3
Beizenu u3s HailIeHHBIX YHCeJI IeJYI0 YaCTh. A0

1 43 5,2 45 Puc. 1
13 13 ,27 ,39

@ Haiizu 3HaueHUS BEIpAXKEHMII:
8)-8,25- 1355 5)4,125- (- 3171)- D27 7% (-&)-(-13)- 0,625;

3 11
7 . 9 B § 13 . (_38)2
| 6)215—8,3, r) 3 :(-2,4); e)—4--0,375:7,75-(-0,9) 115 ( 5).
104' Kaxue cmoco6n1 cpaBHeHUH Apo6el Thl 3Haem5? CpaBHU apoOu:

3 8 . 5 18 | 15 17 | 5 1.
a)17nl7, 3)3 B o5 x) u g Hf)lsn 30°

16 , 16 1,32, 4,6, 25 17

037 % 39° )2y = 3% R T N "G
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Haitiu Hen3BeCTHBIN YJIeH IPOITOPIIUH:

a)1=_2.§- 2:.‘?_.
i 32’ 8 12°

106I Pemn ypaBHeHHA:
a)9 - Ty=25-3y;

6)

6) —2n = 5,6n;
B) 2(11 — 4a) =3 — (5a + 2);

1)8(=5b+c)—2(c—4)=2-T(c—-1);

a) 5x? — Tx — 24 = 0;

i;2;4. 0’06=09
835" 56° DT

X _£ .
) 3+5—4 + 3;

e)1,2d - 0,5(4d - 1) =-0,7(d - 2);

o §-{o+3)- (309
a-3,2 _ 0.9
2a+1,4 Srie

107' Haiignm MEOKeCcTBO HATYPAJIEHBIX KOPHEH ypaBHEHHA !
6) 4x(x — 3)(7 — x) = 80.

fnaga 3, § 3, n.5

2

t

108I B nepBoit kanucTpe B 2 pasa Doisbine OeH3nHA, YeM BO BTopoi. Eciu M3 Kaaon

KAaHUCTPHI OTIUTH 110 6 J1, TO B mepBoi KaHucTpe craner GeHsuHa B 3 pasa 60b-
e, yeM Bo BTOpoi. CKOJIBKO JUTPOB OeH3UHA B KaXK[0i KaHucrpe?

B napxe 20% Bcex aepeBbeB COCTABIAAIOT Oepe3bl, TPEThIO YacThL — KJIeHEI, 1y00B
Ha 18 foawmre, YeM KJIEHOB, a ocTaabHbIe 94 nepeBa — aunbl. CKOILKO BCero Je-

]

i)

PeBLEB B 9TOM napke?

EI Ha oromnyo 6a3y saseanu 140 T xaprodens u 80 T
kamycersl. ITorom ¢ 6assl erkeJHEeBRHO BHIBO3UIIM Kap-
Tohenss B 2,5 pasa OoJablIe, 4yeM KanycTel, U Yepes
8 mHeit UX KoJamuecTBO HA 6a3e CTAJIO OJMMHAKOBLIM.
CKOJIBKO BCero TOHH OBOLIEH BEIBO3MJIM €KeIHEeBHO
¢ 6a3nl, eciM OBOLIM BHIBO3UJIM PABHOMEPHO?

Haiingn 3HaueHuA BhIpaKeHU:

1 2
2) 1,25 - 47 8) 5 (*§)+1,3,
1
6) 2§ - 3.4 r) 4,5 - (—55) - (~0,125);

¥YBeaunus Ha 300% uncno:

_____ (_ 4) 5.3 1

2_11'(‘1_25)'4 3

3a/a4y, UCIIONb3YSA TPHU YeTBEPKH.

1 13' 3anuIH BO3MOKHO BOaBIIIee 9YHUCIO0 C
TMOMOIIbI TPexX ABOeK. Pemmu Ty xKe
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nasa 3, § 3, n.6

1 14' Ha rpobrurie samMmeuaTeIbHONO MaTeMaTHKA JPEBHOCTH JuodanTa HALIKUCE COCTAB-
JieHa B opme 3asaun. Pemy ee, 10Jb3yACH OAHUM U3 TIEPEBOAOB DTOMH HAATIUCH:
Ilpax Juogarma zpo6ruya nokoum:

dusuce ell — u KameHs
Mydpuim ueciycemeaom ezo

CKAXem yconuiezo 8ex.
Bouaeil 60206 wiecmyio vacmb xusHu

OH npoxcun pebenKkom
H noaosuny urecmoii 6cmpemua ¢ NYu KoM Ha WeKax.
Tonvio muny.ra cedomasn —

€ no0py2010 OH 00PYUULCS.
C new namob iem npoeeds, coina doxcdarca myopeuy.
TOAbKO NOAHCUIHU OMUYOBCKOIL

803100 HHbLU CbLH €20 NPONCUN —
Omuam ot Gbla Yy omua panneil Mozunoil ceoeil.
Heaxcdvt d6a zoda podumens onaaKusan maxrkoe zope
Tym u yeuden npeden wusnu newanvHoll c60eil.

6. Pemenne 3a1a4 ¢ NOMOLIBIO YPABHCHH M.

ITpescae ueM OTBETUTH Ha BONIPOC, KAK PEIIaTh 3a4a4u, OMLITaAeMecA pasobpars-
csi, ONA 4e20 UX PelIaTh.

Hcropuueckn MHOTHe 3a/1a9M BO3HUKJIM KAK HHCTPYMEHT TPeHUPOBKH yMa. Cu-
Tyanuu, ONKCAHHBIE B HUX, YACTO CO3JAl0TCS UCKYCCTBEHHO, ABJICHUSA U IIPOLLECCHI
OKDYIKaloIllero Mupa He BOCIPOU3BOAATCA OYKBAJBHO, & MOAEJUDPYIOTCS ¢ COXpaHe-
HUEM CYIeCTBeHHBIX CcBaA3el Mexx 1y BesnunEaMu. Takum o6pasomM, pemas sajgaum,
Mbl YYUMCH CTPOUTE MaTeMaTHUYEeCKHE MO/ PeATbHBIX CUTYALLHMHI,

PacnpocTpaneHHBIM BUJOM MaTeMaTHYeCKUX MOJesIell ABJISIOTCA YPaABHEHUA,

MaremaTHuecKoe MOAEIUPOBAHME BKIKOUAET B ce0sA TPH sTana:

1) nocmpoenue modeau;

2) pabomy ¢ modenvio;

3) npakmuueckuil 6b1800 U3 MOOCAU U €20 AHAJUS.

B cooTBeTcTBHU C 3THM M peleHHe 38744 ¢ IIOMOIMIbI0 YPaBHEHUN COCTOUT U3
TpeX ATATIOB:

1) cocmaenenue ypasnenus;

2) pewieHue ypasHeHUA;

3) omeem Ha onpoc 3a0aiu u €20 AHALUS.

Pemerue ypaBHeHmi (3Tan 2) pacCMOTPEHO HAMH B IIPEALIAVIIEM ITYHKTE, a 371eCh
MBI GoJiee 0APOGHO OCTAHOBUMCSH Ha JABYX APYTHX 3Tamax.

Cocrasnernue ypasueHus (arai 1) HaAuMHaeTCA ¢ BBIOOPA HEM3BECTHERIX BEJIMYMH.
Eciu Hen3BecTHAS BeJIMUMHA OfHA, TO ee 00bIYHO 0003HAYAIOT OVKBOM X (MM KaKOM-
Hubyaes Apyrou 6ykBoi). [lya aToro npes/ie Bcero HaIo ONpesiesidTh, 0 KAKUX BeJ M-
YMHAX UEeT pedb B 3ajade, KAKAA MMy HUMH B3aMMOCBS3b, KAKWE U3 BeIHUYUH
M3BECTHBI, 4 KAKHe — HeT.
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B cayuae, eciv HEM3BECTHBIX BEJIMYUH HECKOJIBKO, TO OAHY U3 HUX 0003HAYAIOT
4yepes X, a OCTaJNbHBIE — BbIPaXKaloT depes x. JIyyue o603Havams 8eLUYURbL MAK,
4mo0bL NOAYHLULOCH B03MONCHO GoJiee npocmoe U YoobHoe 014 peuteHus ypasHeHue.

EcTh emie ouH BaXKHBEIM MOMEHT, HA KOTOPBINA HY»KHO o0palmaTh BHHMAaHNE IIPH
COCTABJIEHUM YPABHEHU S, — 3TO COOMBEMCmMEue eQUHUY UMEPEHUA BeNUYUH, BXOLS-
IUX B ypaBHeEHe. Eciiu, HalpuMep, CKOPOCTh ABMIKEeHUA BRIDAYKeHa B KUJIOMeTpax
B Yac, a BpeMd — B MHHYTaX, TO He06X0IMMO MK BpeMs BEIPA3UThL B Yacax, HJIM CKO-
pOCTh — B KHJIOMETPaxX B MUHYTY. B TPOTUBHOM cJy4uae ypaBHeHue OyeT COCTaBJIEHO
HEeBepHO.

Pemas 3agady c IOMOINEIO0 YPABHEHHUs, HAI0 [IOMHUTE O TOM, YTO He 8cezda Kop-
HU YPABHEHUS ABLAIOMCA UCKOMbIMU 8eauyuHamu. B 9TOM ciryyae )i NOJTYIYeHUu S
OTBETAa HAJIO ¢ IOMONILIO ITOJYUEHHBIX KOPHEH JOIOMHUTENbHO BIIIOJHATE HE0DX0-
AuMble Ipeo0pa3oBaHUSA.

Kpowme Toro, Hado nposepums coomaemcmaeue noJy-
YeHH020 omaema peaivHocmu (pran 3). Hanpumep,
eCJIY IIOJYIUIIOCE, YTO B KJacce 25,8 yuamuxcda, To 1o
MaTeMaTHYecKas MOJeNb 3aJatul COCTABJIeHA HEKOp-
PEKTHO, 1100 B peITeHUH AOIIyLIIeHa OIIHN0KA.

Hrax, npy pelmeHnH 3a4ad ¢ IIOMOIILIO0 YPABHEHHH
MOX{HO PYKOBO/JACTBOBATLCH CJAELYIOUIHM AJE20PUMMOM:

Inasa 3, § 3, n.6

1) BHumamenbHO IPOYHUTATH YCIOBHE U BOITPOC 3aMa4H.

2) OmpenennTs, KaKye BeJIMUNHBI M3BECTHHI, 4 KAKHe — HeT.

3) IIpoBepuTh COOTBETCTBUE €AUHUI] U3MEPEHUSI BEJIVYUH (eciu HeoO0X0A1uMO,
COIJIACOBATh UX).

4) YcTaHOBUTH B3aMMOCBA3H MEXXAY BeJIMYMHAMH (ecau HeoOGXOAMMO, 3amu-
caTh X B BUJAE (popMyJI, cxeM, TabIMIL).

5) Opuy M8 HeM3BECTHBIX BEJIHYMH 0003HAYNTL OYKBOH X (Mau 10601 Apyroi
6yKBOii).

6) BeipasuTs yepes X 3HAYEHUA JPYTHX HEM3BECTHBIX BEJHYHH.

7) OnpeaennTh MHOECTBO 3HAUEHHUN IepEeMEHHOH X.

8) CocraBuTh ypaBHEHUE.

9) PemuTh ypaBHeHue,

10) CooTHecTH mONyYEHHLIE 3HAUEHUA X C BOIIPOCOM 3a/a4H (IIpX HeoOXOau-
MOCTH HAHTH HCKOMYIO BeJIHYMHY) U IPOBEPHUTEH COOTBETCTBHE IOJYYECHHOIO
OTBeTAa PeaJbHOCTH,

IIpuBesemM npuMep pelleHHsA 384849 ¢ TOMOIIbIO YDABHEHHU.

3 anaua. Bnepeoil 6ouke 6bL10 8 2 paza meHbULe 02YPY08, Yem 80 emopoil. ITo-
cse mozo Kakx u3 nepgoi 6oukxu g3anu 500 z ozypyos, a uz emopoii — 6 Kz, 60 amopoil
Gouke ocmanoce Ha 60% ozypyos Gonvuse, yem 6 nepeoii. CKOIbKO 02ypy08 ObLI0 80
8mopoil 6ouKe nepsoHaLaLbHO?
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fnaea 3, § 3, n.6

IIpesxsie Bcero, 3aMmeTuM, 4TO Macca OryproB BEIPAMKEHA B PA3HBIX eJUHHUIIAX
usmepenus. ITepeseaem rpaMmsl B Kuiorpammet: 500 r = 0,5 kr.

B zagaue Tpefyercs HAWTH MCXOJHYIO Maccy Or'ypIiloB BO BTopoit 6ouke. OgHEaKo
3a x yao0Hee IPUHATHL HCXOAHYIO MACCY OryPIIOB B [1epBOH 60UKe, TAK KAK OHA MEHb-
Ile ¥ Y HAC He NMOABUTCH Apobeii.

JLis TOro 4To6hLl COCTABATE YPABHEHHE, 3aII0JHUM TAOIUIY:

Macca orypuos Macca orypuos
B I 6ouke Bo II 6ouke
Bruio X KI 2x Kr
Crano (x - 0,5) xr (2x — 6) kr

Pemenmne:

1) 100% + 60% = 160% — cocraBasAeTr Macca OI'ypIIOB, OCTABIIMXCHA BO BTOPO
60UYKe OT Macchl OTYPIOB, OCTABIINXCA B mepBoil 6ouKe.

2) IlyeThk B nepBoii 604Ke OBLIO X KT OryPIIOB, TOTZA BO BTOPOii 004Ke GB1JI0 2X Kr
orypnos. B nepsoii 6ouke ocranocs (x — 0,5) Kr, a Bo Bropoii — (2x — 6) kr orypuos.
Macca orypiioB, OCTaBUIMXCs BO BTOopoit 6ouke, cocrasisger 160% ot Maces! orypuos,
OCTABIIIMXCHA B IepBoi Gouke, 3HAYUT:

2x-6=1,6(x-0,5) < 2x-6=1,6x-0,8 < 0,4x=5,2 & x=13.

3)13-2 =26 (xr)

O 1 B e T: BO Bropoi 6ouke 66110 26 Kr orypuos.

ObpaTnM BHUMaHUe, 4TO B 3AIIACH PEIIeHN 3aaYi, BO BTOPOM AeHCTBHAH, IIPH-
BejieHOo obocroeanue ypaénenusn. B Hem yKasaHO:

1) kaxkass HEM3BECTHAS BeJUYNHA IPUHATA 34 X;

2) KaK BBhIPAMXKAIOTCH Yepes X IPYIrue HeH3BeCTHEIC BeJIMYMHbI;

3) ycioBHe, HA OCHOBAHHMH KOTOPOI'0 COCTABJIEHO YPaBHEHUE.

CocTrapieHne YpaBHEeHHA — KJIIOYEBOM 9TaIl peIIeHU
3ajJad MeTo0OM MOAENUPOBaHKA. UTO JJIs 3TOT0 HYIKHO?
Ilpesxue Bcero, sHanue (QOPMYJI 3aBUCUMOCTEN MEXIY
BeJIMYMHAMM, YMCHUE BLIPA3HTh Ha MaTeMATHUECKOM
SI3BIKE COOTHOINEHUA MexKAY HUMH («bosbime nd..»,
«MeHbIle 8..» A T.1.). Elne BaskHBI COOCTBEHHBIN ONBIT
CcOCTaBJIeHWA ypaBHeHui, (haHTasusa, cMeKaaka, Boob-
paxxkenue. U crapslil coBeT:

ITpobyii, a ecau ne noaywaemcs — npobyi eue!

a) Or mauasia cyTox nmpomiao 20% BpeMeHH, KOTOPOe OCTaJIOCh A0 KOHIA
cyTok. Koropsiii ceituac uac?

6) [lo KOHIIA CYTOK OCTAJIOCH % BPEMeHHU, MPOIIeIIero or Havasua cyTok. Koro-
phlit ceifuac vac?
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Masa 3, § 3, n.6

a) Macrep mosxeT BhIIIOJHUTH Bech 3aKas 3a 8 4, a ero yueHuk — 3a 10 4. B uac
yuYeHUMK JejsiaeT Ha 15 geraneil meHpine macrepa. Haiinnm npousBogUTe IEHOCTE
MacTepa M IPOU3BOAUTEILHOCTh YUEHHKA.

6) Cxopsrii 10e3/ IPOXOAUT PACCTOSHHAE MEKAY ABYM ropogamu 3a 10 4, a mac-
caxkupckuid — 3a 12 u 30 muH. IlaccakupcKuil moeas MAET cO CKOPOCTRLIO HA
28 KM /4 MeHBbITIEIl, YeM CKOpbIii. YeMy PABHO pacCTOSTHHUE MEXKAY ropogamu?

a) ['py30BUK nmpoexas B TepBBIA JeHb TPETh BCET0 MYTH, BO BTOPOH HeHb — 90%
IYyTH, IPOUAEHHOTO B TIEPBBIA JeHb, 4 34 TPETUN jJeHb — ocTalbuble 440 KM.
CKOJIBKO KMUJIOMETPOB TIPOeXaJ rpy30BMK 3a BTOPOIt IeHb?

7
ocTaTKa, & B MIOHE — OcTaJbHBIEe 5 KM. CKOJIbKO KHJIOMETPOB AOPOTH OBLIO

OTPEMOHTHPOBaHO B Mae?

6
0) B anpene 661710 OTPEMOHTUPOBAHO g AOPOTH OT CeNa 10 CTAHIUY, B Mae ~ =

a) 3 xopoOku B3aAnu cHavaaa 4 KoH(ETHI, a [I0TOM
erme 4eTBepTh ocraBmuxca Kouder. [Tocae sToro B

KOpoDKe 0cTanoch % BceX KoH(eT. CKoABKO KoOHpeT

OCTAJIOCH B KOPOOKe?

6) Or 6peBHa ornuauiau caavana 30% , a norom 40%
ocratka. Ilocyie aTOoro gamHa ocTaBlIelicda HACTH
6peBHa craya 2,1 M. CKOIBKO METPOB OTIHMININA OT 6peBHA BO BTOPOM pas?

a) B nuromuuke 0110 450 camenuen sb6soHb 1 180 caxkeHuer ciauB. 3a JeHb
mpoaaJiy B 4 pasa 6onbine s0JI0Hb, YeM CJIUB, X CAXKEHTIEB CJUB ocTajoch Ha 150
MeHbIle, 4eM 0J0Hb. CKOJBbKO BCEro CasKeHIeB MPOJIAJii 3a 3TOT JAeHb?

6) B nepBom GacceitHe O0b1710 B 3 pasa 6osbine BOJBI, ueM BO BTopoMm. Korma mua
o6oux O6acceitnoB Beikavaaw o 200 m® BoAEI, BO BTOPOM OCTAJIOCE B 5 PA3 MeHbIIIe
BOJIBI, UeM B 1epBoM. CKONBKO Ky0OMYecKHUX METPOB BOAEI ObLIIO B KaXKJI0M Gacceii-
He IePBOHAYAIBHO?

a) B nmepgoii nauke 661710 B 1,5 pasa Gossine TeTpanei, 4eM BO Bropoii. IMTocae
TOr'0O KaK U3 IePBOH MaYKH nepesoxu/iu Bo Bropyio 6 Terpajeii, B 00enx mauxkax
TeTpaaei crano mopoBHy. CKONMBKO TeTpage ObLI0 B Ka)K ok nauxke?

6) B nepsom 6umone 6561710 B 4 pasa 60/bIe OTMBKOBOIO MacJjia, 4eM BO BTOPOM.
Korpa ns nuepsoro 6u08a nepeauau Bo Bropoi 1,6 i1, To BO BropoM 6uoHe cTaio
B 1,5 pasa Gosbinie macyia, yem B 1epBoM. CKOJBKO JIMTPOB Macjia CTAJIO B
Kax oM Ongore?

a) Orpesok AB B 2 pasa Kopoude orpeska CD. Ecau nauny orpeska AB yBeTHYNTH
Ha 3 cM, a Juiuay CD ymerbmuTtb Ha 40 MM, To nuauHa AB cocrasut 75% AIUMHEB
CD. Yemy paBHa giuHa orpeska CD?

6) OTpes TkaHu paspesand HA [Ba KycKa Tak, 4To 80% AJIUHBI IePBOr0 KycKa
ObLu paBHB! 90% AnuEB Broporo. Ha ¢cKOJIBKO IPOIEHTOB NEPBbI KYCOK JINH-
Hee BTOporo?

29



Masa 3, § 3, n.6

30

122} a) B aByx naxerax 5 kr caxapa. Ilocie Toro Kax u3 MepBOro IaKeTa OTChIIAIM

1
— 4YacCTu, a U3 BTOPOro — 77- JyacThb, B ofomnx makerax caxapa CTaJlo IOPOBHY.

3
CroabKO caxapa OBIJIO B KAXKIOM IIaKeTe IepBOHAYaIbHO?

6) B mepBom BaroHe TpaMBas exaJjio B 1,2 paza MeHblIIe IIaCCaXKUPOB, UeEM BO BTO-
pom. Ha ocTaHOBKe U3 nepBoro Barosa BeimeJ 1 uenosek, a Bonuru 6. M3 Broporo
Bar'oHa BRINLIU 4 4eJI0BeK4d, 4 BOIILJIX 3, M BO BTOPOM BaroHe cTaJo Ha 8% MeHbIIe
maccaXupos, YyeM B repBoM. CKOJTBKO TIACCAXKHPORB CTAJIO B KaXK/JOM BaroHe?

a) B ogHOM KJjacce Ha 5 yYeHWKOB MeHbIle, 4yeM BO BTopoM. Horza B nepBom
KJIacCe YHCJIO VUEHNKOB YBeJIHYNI0ch Ha 8% , a BO BTOPOM — YMEHBIIHJIOCH Ha
10%, B 00oux Kyaccax YYeHWKOB CTaJO0 HOPOBHY. CKOJBKO YYEHUKOB CTAJIO B
KaxaoM Kjacce?

6) Ha npocmorp punbma « CHOMPCKUH ITAPIOTBEHUK »
M3 JBYX KJACCOB MOIIJIO OAMHAKOBOE YUCJIO YUeHH-
KOB. [leBouek U3 mepBOro kiaacca 6v1j10 12, a U3 BTO-
poro — Ha 25% O6osbme. ManbuuKOB M3 IIEPBOTO

1
KJacca 0b110 Ha 33 3 o GoJbIIe, YeM B3 BTOPOTO.

CKOJBKO yYeHHKOB KaXJ0r0 KJIacca MOCMOTpPeIn
aroT Ghunpm?

a) Yaitauk u 6 yamek crosaT BMecte 480 p. Haitaux crout Ha 50% moposke vaii-
KU, CKOJIBKO CTOUT YalHMK ¢ 2 yarmKaMmu?

6) PyrOonka, mIOPTHI U KareT cToAT 792 p. Pyrdoaka Ha 20% pemenne, yeM
mopTel, a kaxker Ha 20% moposie, ueM mopThl U pyrdoara BMecTe. CKOIBKO
cTodAT pyTOoIKa BMecTe ¢ :xaKeToM?

a) 3a KOHTPOJLHYIO paboTy % JacTh KJacca IMoJyUYnsia IATEePKH, ES-E; — YeTBEPKH,

Tpoek 6b1110 Ha 10 MeHbIIIe, YeM YeTBEpOK, a JBoeK — 3. Kaxoit mpolesT yueHUKOB
KJIacca Hallucaj KOETPOJBHYIO paboTy Ha «4» 1 «5»? CKOJIBKO OBLIO YeTBEpOK, a
CKOJIBKO — IATEPOK ?

6) ITepBoe uucsio Goabnie Broporo Ha 3. Ecyiu meHbIICE YMCiTO yBenuuuTh Ha 50% ,
a bosibliee yMeHbIIUTEL HA 40% , TO UX cymMa He usMeHuTcH. Ha cKoibKO npo-
LIEHTOB [1epBoe uncJio fosbine Broporo? Ha cKonbKO TPOIIEHTOB BTOPOE YHUCJIO MEHb-
mre mepBoro?

a) Tpem OpaTeam emecTe 45 ner. Bospact miaaiuero Opara Ha 60% mMenble Boas-
pacra cpexHero Opara, & BospacT crapiero opara — Ha 60% Ooxanine Bospacra
cpegHero. CKOJIBKO JIeT KaXkaoMy?

0) B 6ubauorexke KHUTU Ha (PPAHILY3CKOM A3BIKe
cocTaBaAoT 48% OT yucjIa KHAI Ha aHTJIMNCKOM
fA3bIKEe, 4 BMECTe OHU COCTAaBJIAIOT 5% uyuciaa Bcex
KHUT B 6ubiamorexe. CKOJIBKO BCero KHUT B 6ubiuo-
TeKe, eCTM KHUT Ha aHIVINiCcKOM A3bIKe Ha 260 Gonb-
e, yeM Ha (PpaHiy3ckom?
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127' a) Cmermianu cyxue JIUCThA 3Bepobost ¥ MATHI, IPH-

yem maTa cocrasuia 40% cmecu. Ecau B a1y cMech
nobasuts emte 80 r MATHI, TO OHA OyIeT COCTABIATH
nosoBuHY cMecH. CKOJIBEKO CMeIay IepBOHaYab-
HO rpaMMOB 3Bepo060si U CKOJBKO — MATHI?

0) B 5% -it pacTBop cosu go6aBunn emge 50 r conn,
KOHIIeHTPAIlMSA COJIM B HEM yBeauumnaace 1o 24%.
CKOJIBKO rpaMMOB CcOJi GBLIIO B pACTBOpE IMEepBOHA-
YAIBHO?

4
a) Ilepsasa cTopoHa TPEeyroJbHHKa COCTABJIACT g ©ro mepuMeTpa, Bropas — Ha

10% meHblIE IEPBOI, a TPeThs pasHa 14 cM. Haiigu nepuMerp TpeyroibHHUKA.
6) IlepumeTp ueThIpexyronbHuKa paBeH 58 cM. [lepBas ero cropona cocraBiser
60% srTopoii, TpeThbsa — Ha 25% MeHbINe CyMMBI IIEPBBIX ABYX, 4 YeTBepPTaA — Ha
7 cm Oosibie nmepsoii. YemMy paBHaA AIHHA KaXKA0H CTOPOHEL?

a) lllupuna nmpaMoyroasrHuKa Ha 48% MeHbLIe IJMHLI, a ero NepuMeTp paBeH
7,6 cM. Yemy paBHA ILIOIIAb STOIO HIPAMOYIOJILHAKA?
6) QuuHa npaMoyroilbHUKa Ha 3,6 cM GoJbllle IIUPUHLI, 4 HITUPUHA COCTABIIAET

1
= ero nepumerpa. YeMy paBHa MJIO0LIA/Ab IPAMOYTrOJbHHAKA?

7

a) Ilapoxox, coGcTBeHHAA CKOPOCTH KoTOoporo 22 KM /4, npomen 3a 1 4 15 mus mmo
TeYEHUIO PEKH TAKOe e paccTosHue, KakK U 3a 1 4 30 MuH npoTus TeyeHus, Yemy
paBHA CKOPOCTH TEYCHUA PEKU?

6) MoTopHad JIoAKa 3a 2 4 MPOTHUB TeYEeHHA PEKH NpoLLIa paccTognue, Ha 25%
MeHblllee, YeM 3a TO JKe BpeMs 10 TedeHni. YeMy paBHa co6CTBEHHAA CKOPOCTH
JIOIKU, €CJIH CKOPOCTh TedeHnA pasHa 2,5 km/u? Haiiau nuurnee fanHoe B yejio-
BUH HTOH 3a1a4H.

CocraBb 3a1auM ¥ HAKWAW CKOPOCTH ABHIKEHHNA aBTOMOOKIEH 10 cXeMaM:

a) (x + 15) km/u I___I X KM/4 B) X KM/4 1,4x km/u
“\
243 KM 30 KM t=24 15 Mun
tm‘=1q 48 MmuH d,=162 xkm
0) r)
X KM/49 (x + 32) km/u xxMm/u  0,7x em/u :I
52 KM t = 14 30 mun ‘\24 KM
d,= 304 xm t ooy, = 40 MHH

(d, — paccrosiHMe MY ABTOMOOMIISIMU B YKA3aHHBIN MOMEHT BpeMeHH £.)

31
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a) U3 1ByX NyHKTOB, pACCTOAHUE MEIKAY KOTOPBIMH

32

2 KM, O/lHOBPEM@HHO HaBCTPeuy APYT APYTY OTIpa-
BHJIMCH [1eLIeX0/l ¥ BCaJHUK. YeMy paBHa CKOPOCTh
Ka)XJ0r'o M3 HUX, ecJIM BCAJHUK exan Ha 12 kM/u
ObicTpee memiexoja ¥ OHM BCTPETHJHMCH uUepes
5 Mun?

6) ITaccaXxupCKMit ¥ TOBAPHBIH 1T0E3] BHIIILIN OJHO-
BPE€MEHHO B OJJHOM HAIPaBJIEHUM C JBYX CTAHILHIL,
paccTosHue MeX Ty KOTOphIMH 256 kM. CKOpPOCTh acca)KMpPCKoTo mnoes/a 6s1ua
Ha 50% 6osbITe CKOPOCTH TOBAPHOTO, M Yepes 8 U ITOc/Ie BHIX0/A Maccak UPCK U
roesy AorsHan ToBapHeIi. C KAKMMHE CKOPOCTAMY OHH n?

a) 'py30BHK M JerkoBOi aBTOMOOMJIL eXau [0 IIOCCe HABCTPeYy APYT APYTY.
Yepes 20 MHHYT mOCJ€ BCTPEYH PACCTOAHHE MEKAY HAMH CTAJMO PABHO 54 KM.
CKOpOCTH rPY30BHMKA OTHOCHTCSH K CKOPOCTH aBTOMODOMIA Kak 4 : 5. 3a CKOJBKO
BPEMEHM KasKAbIH U3 HUX NIPOHAET paccToaHue, paBHoe 324 km?

6) OT aBTOGYCHOM CTAHLIMK OT'BEXAJ MEKAYTIOPOAHLIN aBTOOYC, a Yepes 15 Mun
BCJIEJZI 38 HUM B TOM K€ HAIIpaBJIeHUM — peiicoBnIi. CKOPOCTE MEXAYTOPOLAHOIO
asrobyca Ha 20% 6oablie CKOPOCTH peiicoBoro. C KAKMMH CKOPOCTAMH OHH
exaJyn, ecoiu yeped 30 MHH mocJie BBIX0a PeHCcOBOro apTobyca pacCTOAHUE MEKIAY
HUMH Ob110 paBHO 20 KM ?

E Cuer-TecT (3anKUCHIBAIOTCH TOJIBKO OTBETHI).
Tect 1 (2 mug).

-0,4+1,2; -4,6-1,3; -0,9 - 0,6; -1,4 - 3,6; 2-0,05;
0,7-3; -2,5+4,9; 3,56 -1,T; 1,6 - 5,2; -0,8 + 1,58.
Teer 2 (2 mu=n).

-0,5+0,9; =7,8:(-100); 2,6 :(-0,01); -3 :(-5); (-0,3)%
3,2:(-0,4); -2,5-0,1; -1,9:(-10); 0,7-(-80); (-0,2)%.
Tect 3 (3 MmuH).

103 -3-54 0.4-(-25); 2025 (-0,8): 5
2 9 7 9
-0,9: (—%); 1: (-0,6); -0,125-0,64; —2% (=3); 0,56:(-15).

135 Kak HaliTH 9acTh OT yMcja, BhIpameHHY0 aApobbio? Kak maiité yucio mo ero

4yacTH, BeIpaykeHHo# Apobsio? Haiigu:

a) % ot uucaa 4,5; JI) 9ucio, % KOTOpPOro paBHsI 2,4;
6) 18% ot uucaa 60; e) uucao, 3% KOTOporo pasHEI 5,25;
B) % OT YHCJIA a3 3R) UHCTO, % KOTOPOI'O paBHa C;

r) 140% ot uucaa b; 3) uncao, 250% xoroporo paBusi d.
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@ 1) Veeauup uncao x: a) B 5 pas; 6) Ha derBepTh; B) Ha 70%; r)Ha 320%.
2) Ymensmu yucao y: a) Ha 2; 0) Ha TpeTs; B) Ha 20%; r)Ha 5%.

le Haiian nponesTHOe oTHOmIeHue yucen: a) 4,8 uw 12; 6) 12 u 4,8. Ha ckoabko
npouentos 4,8 mersme 12? Ha ckonbko nponenTos 12 Gonpmre 4,8?

1‘38' Pacemorpu paseHcTBa. CKOJMBKO TIPOIEHTOB COCTABAAET YMCJO a OT 4ucaa b?
CKOJIBKO TPOLEHTOB cocTaBisieT yucio b or uuciaa a? Ha ¢ckoabKO NpOLEHTOB
KaXk/10e U3 9TUX Yuce1 60osbie uiim MeHbine gpyroro?

10b
1)a=0,8b; 2) a = 2b; 3) a =0,6b; 4}a=—-9—.

132 a) YBeauuuBaeTcsd WM yMeHbIIaeTcs APo0b NPHM COKpaIleHuu? 3anuliuid cBoe
BLICKA3LIBAHME HA MaTeMATHUYECKOM A3LIKe U 000CHYI ero.

6) CoxkpaTtu Apo6H ¢ HATYPANbHBIMU YNCJAUTEIAMHA U 3HAMEHATETAMU:

546 264 dabe 15x%Y yax—ay. o

910’ 1056° 12a%c’ 40xyz’ ax+ay’

IlpounTait BEICKA3LIBAHME U OIIPEeAes N, HCTHHHO OHO MM JIOKHO. [N JIOMKHBIX

BBICKAZBIBAHMN HOCTPOI OTPULAHNS

a)VaeQ: a2>0; B)daeQ: a’<0;
0)VaeQ: a>>0; rdae@: a*<0.

Haijinu saageHns BhIDaKeHHH:

a) a(2a — b) — b(a — 2b) - 2(a® + b*), ecin a = —2%, b=1,5;
6) x(x + 3y) —y(8x — y) — (—x*+ y*), ectm x = 0,5, y = 1% ‘

mn

1) mn+m'

2) 3) 4)

CocraBp BRIDAKEHUA AJIA BEIYNCISHUSA IJIOMIAAN QUryD:
a) a 0) a B)
€4

c

BeinosHn geficTBUSA M HANAHM CJeAyiOliee YUCJIO B PAAY OTBETOB DU COXpaHe-
HHUU 3aKOHOMEPHOCTH

a) -2:0,03 — 11% L (-1); 6) 0,125 - (~0,32) + g (-2,
(4,5 - 5%) C(4,5:0,1); 2,4- 1% ~17,8 — (1)
(—1%)2: (-0,8) + 2%- (-1); ((—%)2—0,25: (—%)) . (~0,01).

2—Napoguen, 6w, Y. 8 33
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ITocTtpoit uersipexyronsauk ABCD 1o xoopaunaram sepmus: A (4; 2), B (2; 8),
C (14; 12), D (10; 0). IlpoBeau AMArOHATH U ONPEAE]IN KOOPAMHATHI TOYKH UX
nepeceuenud. Halin kax MOKHO G0JIBIIIe CBOMCTB UyeThipexyroasauka ABCD.

3aBHCHMOCTH MeXJy BeJHYMHAMH 3aflaHbl ¢ IOMOIILI0 dopmyn. Ilepesenn
BBICKA3bIBAHMSA C MATEMaTHUECKOI0 A3LIKA HA PYCCKHM.

S=ab;  P=2(a+b) 8 = vt; s=v, -t
V=abe; S=2(ab+ be + ac); a=bc+r,r<b; v =

.
»

BCTP.
w0 ven. T Vi rew) * 2
Ha rpadguke noxkasaHno JABMIKeHMe IelIex0oJa U BeJOCHIEJUCTA IO JOPOre OT
aepeBHM 10 craHiuu. Onpeaenn o rpaduKy: a) MOMEHT UX BBIXOJA U HArpaBJje-
HHe JBHKeHusi; 0) BpeMs M MeCTO BCTPeUH; B) CKOPOCTH JABMIKEHHMA HA BCeX

YYaCcTKax; r') BpeMa U IPOAOTIKHUTENbHOCTb OCTAHOBOK.

Skm A

36 QL

- \ﬁ‘
32 % b
28 © 3

24
20
16 N Z

12
8 >

I 0, Vet
) 4 -~ A\ o
>, —~
§o0  J@f¢ 119 12% 13* 149 15% 16% 170 ]18% t4

Brlpasy B yKasaHHLIX MHHUIAX H3MEPeHUA:

a) B MeTpax B MEUHYTY: 12 km/4; 1,8 km/4; 8 km/4; 1,6 m/c; 4 m/c; 0,8 m/c;

0) B xuaomerpax B yac: 25 m/mug; 150 m/Mmun; 400 m/Mus; 5 m/c; 12,5 m/c;
40 m/c;

B) B MeTpax B cexyHay: 9 km/4; 54 km/u; 126 km/u; 90 m/mun; 120 m/MuH;
144 m/mum.

IBa nmelexoaa UAYT ¢ pa3Hoii CKOpocTsio: 5,4 km/4 u 3,6 km/4. Ceituac paccros-
Hue Mexay HuMu paBHOo 50 M. Kakum oHO craHer uepes f ¢, €CJIV OHU ABHIKYTCH:
a) HaBCTpeuy APYT APYry; 6) B IPOTHBOMOJIOMHBIX HAITPABJIEHUAX; B) BAOIOHKY;
r)corcraBasuem ? 3amuIIg IS KaXA0r0 cayuas (hopMyay 3aBUCUMOCTH PACCTOS -
HUsA d M MeX AV IelrexoJaMu OT BpeMeHH ABUiKeHud t ¢. (Berpeun 3a aTo BpeMs
He IIpoU30iiger.)

1
NH

A

o e e i

Pewu 3adawu N2 149 — 152 ¢ nomouvio ypasHernuil:

a) Oser pasMecTH B mepBLIH ansbom 20% cBOMX MapoK, BO BTOPO — % ocTaTka,
a B TpeTHit — octanbHbe 56 mapok. Ckoasko Becero mapok y Onera?

0) B Teuenne HIOHA CONTHEYHBIX AHeH Obl10 HA 20% 6GonbIlle, 4eM NacMypHBIX, a
JOK/IJIUBLIX — HA 4 IHA MeHblle, 4eM coJiHeYHBIX. Kakoi MponeHT colHeYHBIX
nueli 661 B noHe?
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E Ha aByx aneBaTopax 3epHa GbL10 nopoBHY. Korza ma nepBoro ajieBaropa BeIBe3-
au 140 T sepra, a u3 Broporo — B 2,5 pa3 GosbIne, BO BTOPOM dJIeBATOpe 3epHA
ocranock B 2,4 pasa MeHblue, ueM B nepBoM. CKOJBKO TOHH 3epHa OBLIO Ha
9JIeBATOPAX [1€PBOHAYAIBHO?

151' Cemns sarorosmiia Ha 3umy 180 kr kaprodens. K KoHny sumer kaprodes 66110
napacxonosano Ha 40% Gouabiue, yeMm ero ocranochb. CKOJIBKO KHJIOrPAMMOB
KapTrodens 0cTaloch K KOHILY 3UMbI?

152 Ha o6uBky amuBaHa ¥ ABYX Kpeces norpebdosasocs 12,3 m? rkanu. Ha oGuBKY
oZlHOTO KpecJa nomo Ha 68% MensIle TKaHU, yeM Ha 00uBKY AuBaHa. CKONLKO
TKaHU UJIeT Ha OOUBKY OZHOTO Kpecna?

153I Coxparu 1pobu ¢ HATYypaJIbHBIMUA YMCINUTEIIMH ¥ 3HAMEHATEJISAMM:

510 . o 7,5-3,6-3,6-1,5.  AOatbe.  mxtmy. . 2n°
1122° 1,8:7,5+1,5-1,8° 16abic’ mxy ° ™ 3n? -

EI B cy660oTy yrpom UBar BaHOBUY BhIIIE] U3 JAYHOTO
rnocesika K aprodycuoi ocranoske. Yepes 0,25 u Benen
3a HUM MX TOTO ’Ke ITOCeJKa ¥ K TOl JKe OCTaHOBKe
BBIEXAaJl Ha BeJIOcHIIe[le cO cKopocThio 14 kxm/4y Usan
ITerpoBuy u uepes 6 mue norran Usana BanoBuua. C
Kakoit ckopoctsio men MBan Msanosuu? Ha cKoJbKO
MUHYT OBICTPEe Hero Npoexas pacCTOSHME OT IIOCeJIKa
1o ocranoBkH Usan Ilerposuy, ecain Usan MBanosuu
IpomreJ 8To paccrosiaue 3a 42 mun?

-155' H3aMepb CTOPOHBI IPAMOYTOJIBHUKOB. BHIYHCIIHN ILIOMAAb KasKA0r0 IPAMOYTOb-
HUKa ¥ OTHOIIEHHUEe ero 6oabInei cTOPOHBLI K MeHbIme#. YTo Thl daMeuaeln?
Chopmynupyit cunomesy.

E Haitan sHauenve BEIpaYKeHU:

a)a(a + x) — x(a — x) — (—a? + x?), ecm a = —0,6, x = -2 1

E-
6) —n(2n — 3k) — k(3n + 2k) + 3(n? - k), ecomu n = — -;- E=0,2.
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