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YBaxaemMmbie BOCbMUKNACCHUKM!

B atom yuyeGHOM rogy Bel npogonxute ulyyars anrebpy no yyebHukam, cos-
AaHHLIM HallWM aBTOPCKUM KONNEKTUBOM. ITOT y4eBHUK MMEET Ty Xe CTpyKTy-
Py u Te xe pyGpuku, 4T0 u yyebHuk 7 knacca. lMoatomy npasuna paboTsi
C y4eGHMKOM OCTalOTCsi NPEXHUMU. HarnoMHWUM OCHOBHbIE M3 HUX.

MNMocne wn3y4yeHua Tekcra naparpada ortsBe4aiTe Ha YCTHble BONPOCHI
HaxoauWTe OTBETbl HA HMX B TEKCTe, y4UTe OMNPEeAeSIeHWS HOBLIX MOHSTWIA, TEo-
Pembl, anroputMbl. C nomouwblo BBOAHBIX ynpaXHeHuii NnoBTOPANTE paHee
U3y4eHHoe, 4Tobbl ObiNO nerye yceaweaTh HOBbIA MaTepuan M BLINOMHATL OC-
HOBHbIE YMNpaxHeHUs Mo Teme.

Yutaiite Ananoru 06 ucTtopuwu, 4TOGH paclwmpuTe CBOIN Kpyrosop u
MOHATL, OTKyA@ W NOYemy nNOsSIBUNOCL B anrebpe TO WM MHOEe NOHATHUE, B Ka-
KMe Beka /IoAN yXe 3Hanu TO, YTO BaM TONLKO elWE NPeacTouT y3HaTb. O6pa-
LaitTe BHUMaHWe Ha Juanorw o0 BaXHOM. B HUX Bbi HanpgéTe OTBEeThbl Ha
4acTo 3anaBaemble BOMpOCh!, y3HaeTe kakuM 06pa3oM U3yHeHHbIE MOHATUS Npu-
MEHSIOTCA B APYrUX 06NacTsix 3HaHWI M Ha NpaKTUKe.

B paspenax 3To MHTEpecHO Bbl Hailagere nioGoNbITHLIE CBEAEGHUS O NPo-
MCXOXAEHMN U MNCNONb30BAHUM NONYYEHHBIX 3HaHWIA. M3yuaiite maTtepuansi pas-
Aenos War Bnepép—c Mx NOMOLBIO Bbl CMOXETe yrnybuTbe U paclumpuTs
CBOW 3HaHWA NO Teme.

Ecnn B Tekcte y4ebHMKa Bbl BCTpeTUTe 3abbiThiii TepMuH, 10 B lNpegmeT-
HOM ykasaTese B koHUe y4ebHuKa NOCMOTPUTE HOMEpP CTPaHULbl, Ha KOTO-
PO MOXHO HalWTWU ero onpeneneHue.

Mocne uayyeHus Kaxaoi rnasbl NPOBEPSIATE CBOM 3HAHUS U yMeHus ¢ no-
Mouwio 3apay pybpukn Mposeps ce6s! 3tu 3apaHus pasgeneHsl Ha TpW
YPOBHA CNOXHOCTH, KaK W OCHOBHbIE ynpaxHeHusi y4ebHuKa: 06s3aTenbHbii, Npo-
ABWHYTBIN U CNOXHbIA. WHTepecyiowmecss MatemMaTtukoi  LKONbHUKM HamnayT
B KOHUe y4ebHMKa MHOro HenpocTbiX 3apaHwii B paspene 3anayu MOBbi-
WeHHOW cnoxHocTu. lMocne peleHua BCeX 3apavy u ynpaxHeHwuih Ceepsii-
TE€ CBOM OTBETbI C OTBETAMW, MNPMBEAEHHLIMW B KOHUE y4yebHMKa.

BHYTpKU Tekcta vcnonbaylotcs creayiowme 0603HaYEHUS:

P, <l — Hauyano U OKOHYaHue peleHns 3apayu;

@, O —mHavyano u okoHyaHue 0BOCHOBAHUSA yTBEPXKOEHMA UNM BbiBOAa ¢op-
MyIbl.

BblaeneHne OCHOBHOro marepuana, Hanpumep:

Boobmie npu Bo3BeIEHUH OTPHLATENBHOTO YMCIA B YETHYIO CTeNeHb
[IOJy4daeTcs IO0JOKUTeJbHOe uwmciao. IIpum BosBeaeHMH oOTpHIA-
TEJIBHOTO YHCJIA B HEYETHYIO CTEeleHb IOJy4YaeTcs OTPUIATEIbHOe
YHUCJIO.




Martepuan, KOTOpbliA BaXHO 3HaTb, Hanpumep:

PalMOHAJBHBIMH UHCIAMM HASHIBAIOT YMCJA BHUAA -, Ie M — Ie-
n
JI0e, N — HATYPAJIBHOE YUCTIO.

OnpepneneHve, Hanpumep:

‘ Ypcno a Gonpme umcna b, eciaum pasHOCTh a—b IMOJIOKHTENbHA.
| Ywpeno a MeHbmie umciaa b, ecnw pasHOCTH a—b orpunareybHA.

MopsaoK OEeNCTBUIA, anroputM, Hanpumep:

Jlna pemieHWs: HepaBeHCTBA C OAHMM HEHU3BECTHBIM, KOTOpOe CBO-
OUTCA K JUHEHHOMY, HYMKHO:

1) nepeHecTH 4WIeHEBI, COAep)Kalnue HeM3BeCTHOe, B JIEBYIO YacTh, a je-
HBI, He COJiep;Kanjue HeM3BeCcTHOe, B IPaBYyIO (cBoiicTBo 1);

2) npuBeAsd NOAOOHBIE YJIEHBI, Pa3/eJHUTh obe yacTH HepaBeHCTBA Ha
Ko2(G@dUIMEeHT IpY HEeU3BECTHOM, €CJIH OH He DaBeH HYJIO (cBoii-
ctBO 2).

O6pasew AeicTBuil, Hanpumep:

Ilokasats, uto 5a+2b<0, ecim a<0 u b<O.

Tak kaxk 5>0 um a<0, To mo ceoiictBy 3 mMeeM, 5a<0. Amnano-
rugyao 2b<0. Ilo csoiicTBY 2 cyMMa /[ABYX OTPHLATENBHBIX HHCENI
oTpHIaTeNbHA, 1MoaToMy ba+2b<0.

17. — obsizaTenbHbIE YIPAKHEHUA
43. — pomonEuTENbHBIE Gosiee CJIOMKHBIE YIPaXKHEHUA

— TPYAHBIE YIPaXMKHEHUA



HepaBeHcTBa

EpaBHHBaTb BE/IMYUHBI U KONUYECTBA NPW peLleHuu
NPakTMHecknx 3agad NpPUXoavnoch ewe C APeBHUX Bpe-
MEH. Torga xe nosBUAMCE U Takue Cnoea, Kak 6oablie
N MeHble, ablite W HUXMe, nezye W maxcenee, muwe M
epomie, dewesne v Qopoxe v T.[., 0603HAvalOWME pe-
3yNbTaTtbl CpPaBHEHWA OAHOPOAHBLIX BENUYUH.

MoHATUA Gorbuie N MeHbuLe BOZHUKIN B CBS3W CO CYé-
TOM NpeaMeToB, U3MEPEHWEM W CPaBHEHUEM BENUYUH.
Hanpumep, martematuku [pesHeit Mpeuwm 3HanW, 9TO
CTOpPOHa NI0GOro TPeyronbHUKa MEHbLIE CYMMbI OBYyX opy-
TMX CTOPOH 1 4TO NPOTUB GONBLLEro yrna B TPeyronbHuU-
ke nexut 66nblias CTopoHa. Apxumepn, 3aHUMasCb Bbl-
HMCNEHMEM A/INHBI OKPYXHOCTH, YCTaHOBUA, YTO NepUMeTp
BCAKOro Kpyra paBeH YTPOEHHOMY AvWameTpy ¢ U3ObITKOM,
KOTOPbI MEeHblUe CeAbMON 4acTW AvaMeTpa, HO Gonblue
AeCATU CeMblecsT NepBbIX AuameTpa.

CumBONMYeCku 3anuckiBaTh COOTHOLLEHUS mexay 4uc-
NlaMu 1 BENMYMHAMKM C NMOMOLULIO 3HAKOB > M < Hayanu
nwe B8 XVII—XVIII B8. Hanpumep, Bmecto dpasbl «yuc-
no a 6Gonblwe uyucna b» cTanu nucatb: a > b. 3anwucw,
B KOTOpbLIX ABa 4uCna COeAWHEeHbl OOHWUM W3 3HAKOB:
> (6onblwe), < (MeHblwe), > (6onbwe wunm paBHO), <
(MeHble unu paBHO), CTanu HasbiBaTb HepaseHcmeamu.

C 4MCnoBbIMM HepaBeHCTBAMW Bbl BCTpEYanucb u
B Mnafwux knaccax. 3HaeTe, YTO HepaBeHCTBa MoryT
6bITb BEPHBIMU, @ MOTYT BbiTb U HEBEPHbIMU.

Hanpumep, %z‘% — BEPHOE YWUC/IOBOE HEepaBEeHCTEO,

0,23> 0,235 — HeBepHOE YMCNOBOE HEPABEHCTBO.
HepaseHcTBa, B KOTOpblE BXOAAT HEWU3BECTHBIE, MOMYT
ObITb BEPHLIMW NPWU OOHWMX 3HAYEHWUAX HEU3BECTHbIX N He-
BE€PHbIMK Npu Apyrux. Hanpumep, HepaseHcTBO 2x+1> 5
BEpHOe NMpu x=3, a Npu x=-3 — HeBepHoe. [nA Hepa-
BEHCTBA C OHUM HEU3BECTHLIM MOXHO NOCTaBWTL 3aaa-
Hy: PewnTb HepaBeHCTBO. 3ajayv pelleHus HepaBeHCTB
Ha NpakTuke CTaBATCHA WM PelaloTCs He pexe, Yem 3a-
Aa4v peleHns ypaBHeHWin. Hanpumep, MHOrme 3KOHOMM-
Heckne npobnembl CBOASITCS K WCCNEAOBAHMIO U pelue-



HUMIO CUCTEM JfIMHEMHbIX HepaseHcTB. Bo MHorux pasgenax maTemaruku
HepaseHCTBa BCTPEYaloTCH 4aule, Yem ypaBHEeHUS.

HekoTopble HepaBeHCTBA CNyxaT eOUHCTBEHHbIM BCMOMOraTenbHbiM Cpea-
CTBOM, MO3BONAIOWIMM [0Ka3aTb WU ONPOBEPrHyTb CyLecTBOBaHWUE onpepenén-
Horo 0ObekTa, Hanpumep, KOpPHA YypaBHEHWS.

B 37O rMaBe Bbl y3HaeTe CBOCTBA HEPABEHCTB, Hay4WTeCb pewaTtb Hepa-
geHcTBa. [MoNyyeHHble YMeHUs BaM NOHano0AaTcs npu U3y4eHwun matepvana cne-
ayloweit rmasbl, AN PelleHns NpakTuyeckux 3afay, a Takke 3anad du3nkn n
reoMeTpuin.

OXUTEJIbHbIE U OTpMuaTesibHblie 4Yucna

B NpoLwIOM roay Bbl y3Hanu, 410 anrebpa CBOMM POXAEHWEM 0bs-
3aHa apudpmetmke, a nop Obyksamu B anrebpanyeckux BbipaXKeHWn-
AX «CKpbIBalOTCS» uyncna. MoaTtomy AencTeus C anrebpanyeckumm
BbIDAKEHVUSIMU NOAYMHSAIOTCA TEM XE& CBOWCTBAM WU npasunam, 4To
n apudmeTmyeckne OENCTBUS C Yucnamu. B arom naparpade Oy-
[eT NoKa3aHo NPUMEHEHUE 3HaKOMbIX BaM CBOWCTB Npu CpaBHe-
HUM C HYNEM 3HAYEHWIA Pa3NNuHbIX BbIPAXEHWA. Byayt 0606uieHb!
BCE MONYYEHHLIE BaMWU 3HAHWS O AENCTBUSX C MNOJNIOXUTENbHBIMU
M OTPULATENbHBIMU PaLUOHaNbHBIMU HUCIAMA.

Hy)XHO BCNOMHUTH:

NeficTBHA C 4YMCJIAMHM C OAMHAKOBBHIMHM M DPasHBIMHM 3HAKaMH;
IpaBujia CPaBHEHUS OOBLIKHOBEHHBIX Apobeii;

npaBujia CPaBHEHHA AECATUYHBIX npobeii;

usobparkeHue 4YKceJl TOYKaMH Ha YUCJIOBOM OCH;

nefCcTBUA C MHOTOWIeHaMu M aarebpandecKUMU ApobaMHA;
pelleHMe JMHENHBIX YpPABHEHWI C OJHMM HEU3BECTHBIM.

PanuoHanbHOE YHCJIO MOXKET OBITH ITOJIOPKHTEJIBHBIM, OTPHIATE]Ib-
HBIM HJHW PaBHBIM HYJIO. k
HonoxuTebHOE pPaAlHOHAJBHOE YHCJIO0 — 3TO YHCJ0 BHIa —, Trje
n

k u n — HarypanbHble 4ducia. Hanpumep, 2 3. %—HDJ‘IO}KHTGJ‘IB-

Hble pallMOHAJNbHBIE YHUCJIA. 3 5
OTpunaTeabHOe PAaNMOHAJBHOE YHCIO — TO UHCJIO BHAA —%, rae

k u n — HaTypaabHble uuciaa. Hanpumep _?é’ —-2—, —% — OTpHIATEb-
HEle palMOHAJIbHbIe Yucia. OTpUIaTeabHOE PAMOHANBHOE THCJIO MOIK-
HO 3amucaTh B BHUJE = Hanpuwmep, —§=%.

n
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E PanMoHAaNBHBIMH YHCIAMH HA3LIBAIOT YHCIA BHUA -'33, rge m — 1ue-
n

JI0€e, n — HaTypaJbHOe YHCJIO.

Ecnu panuoHanbHOE YHMCIIO MOXKHO NPEACTABUTH B BUJe npobu, y Ko-
TOPOil 3HAMEHATEJb ABJIAETCA HATYPAJBHON CTEIeHbI0 YMCIA 10, To
9TO PpallMOHAJNIBHOE YHCJIO OOLIYHO BaNUCHIBAIOT B BHAE AECATHUHON

apobu. Hanmpuwmep: "
257 _o,257; =824 __go4.
1000 10

IonoxuTenpHble YMCaa HASHIBAIOT GOJBIIMMH HYJdA, a8 OTPUIATENb-
HBIe — MEHBIIMMM HyJs. [lJIs Toro uro6hl KOPOTKO 3aIlMCATh, YTO UMC-
JIO GOJbINe WM MeHbIIE HYJNA, WCHONB3YIOT 3IHAKU HepaBeHCTBAa
> (6onbme) u < (mewbme). Tak, sanucs a> 0 03Ha4YaeT, 4TO YHCJIO a
GosbIe HYJA, T.e. @ — MOJIOKUTEILHOE 4Hucio; 3anuck b<(0 o3naua-
€T, 4TO 4Mci0 b MeHBIIe HyJis, T.e. b — oTpunaTeabHOe umeao. Ha-
npumep: 25>0, -21<0.

Hucia a ¥ —a — NPOTUBONONOKHBIE uHcaa. Eeu a>0, To —a<0;
ecau a<0, To —a>0.

3HAKK > U < HABHIBAIOT NMPOTHBOIOJOMKHBIMH. Tak, 5>0 u 7>0 —
HEPaBEHCTBA OAMHAKOBOTO 3Haka, a 3>0 u -2 <0 — HepaBeHCTBa NpO-
THBONOJIOXKHBIX 3HAKOB.

B manpmeiimiem 6yayT mcrnons3oBaThCA Clenyloliue CBOMCTBA YHCEJ:

{ Dopmynupoeka

¢ nomouwsio Gyke Cnosechas ¢opmynuposka

1. Ecom a>0 u >0, T0 Cymma, npoussesneHve u yactHoe ABYX
a MONOXUTENBHBIX  YUCEN — MONOXUTENb-
a+b>0, ab>0, 3>0. LS AN

2. Ecnm a<0 u b<0, T0O

a_#b'go, 'ab>D, %>0' '
2>0_. :
a

Cymma oTpuuatenbHbiX 4ucen orpuua-
TenbHa, a npou3BeAeHWe W YacTHoe
OBYX OTPULATENIbHBIX 4YUCEN MONOXM-
TeNbHbI.

MNpousseneHne 1 4YacTHOE MONOXUTENb-

3. Ecnm a>0 n b<0, 10 ab<0,
A HOrO W OTPpMUATEeNLHOro YMcen oTpwua-

5 5
,§¢:0, E*:O.

TENbHbI.

4. Echu ab>0, T0 unm a>0 wu
>0, wm a<0 u b<0.

Ecm 250, TO wm a>0 u
>0, M a<0 n b<O.

Ecnu npoussenenue unmn vactHoe aByx
Yucen nONOXUTENBHO, TO 3TWU Yucha
MMEIOT oAauHakoBble 3Haku (T.e. ob6a
4yucna nonoxurensHbl uan oba otpuua-
TeNbHbI).

§ 1. MonoxurtensHble U OTPULATENbHLIE YMCna




ITpodonacenue

dopMmynMpoBeKa
C NoOMOLbIO OykB

CnoeecHaa ¢$OpMynvMpoBKa

5. Ecnm ab<0, TO
wim a>0 n b<0,
wm a<0 n b>0.

Ecm 2<0, 10

wim a>0 n b<0,
wm a<0 un b>0.

Ecnu npou3BefeHne unu HactHoe ABYX
yucen oOTpuUATENbHO, TO 3TU Yucna
MMEIOT pa3Hble 3HakKu (T. €. 0AHO U3 HUX
NONOXWTEeNbHO, a Apyroe oTpuuartenb-
HO).

6. Ecnm ab=0, TO
wm a=0, b=0,

Ecnu npov3sefeHue AByx yucen pasBHO
Hyno, To xoTA Obl OOHO W3 3TUX YK-
Cen paBHO HyNIO.

Ecnu npobb pasHa Hyno, TO €€ 4uc-
nUTENb PaBeH HyMo, a 3HameHaTenb He
g paBeH Hynio.

7. Ecnm

Ha uucyIoBOH OCH MOJIOKHUTENbHbIE YHUCiIa M300pakaioTcs TOYKAMHU,
neskamuMu npasee Touku 0, a oTpunaresbHbIEe YHC]IAa — TOUYKAMH, Jie-
sxamumu jgesee tTouku O (pumc. 1).

JIlns KpaTKOCTH BMECTO CJIOB «TO4-

Ka, u300parkaromas 4YHCJIO a» TOBODPAT PP T T S WS
npocTo «To4Ka a». Hampumep, MOYKHO -2 0 3
cKasaTh, 4YTO TOYKa 38 JIeXKHUT IIpaBsee Puc. 1
Touxu 0; TOuKa —2 JIeXKHUT JeBee TOY- 3
xu 0.

3apaua 1. JlokasaTh, urto ecau a<0, To a®*>0 u a*<0.

» Ilo ycnosuio a<0. Tak kak a’=a-a, a IpoU3BeJieHHE ABYX OT-
pMIaTEeIbHBIX YHMCeJ IOJIOKUTENIBHO, TO a’?>0. Ilo cBOKCTBY CTe-
menu a®=a’-a, T.e. a® ABIAETCHA MPOU3BEJeHUEM IIOJI0KUTEJIBHO-
ro ymena @’ ¥ OTPUIATENHHOTO YMcaa a, moatomy a’<O0. <]

Boofmie npu BO3BEIEHUH OTPHUIATENBHOTO YMCJIa B YETHYIO CTENeHb

[IOJIy4aeTcs MOJIoKHuTeNbHOoe unucyo. IIpu Bo3BeileHUH OTPUIATENIbHOrO
yucja B HEYETHYIO CTeNeHb NoJydaeTcd OTPHUIaTeJIbHOe HHCIIO.

Hanpumep, (-2,8)°>0, (-1,2)°<0.

3apava 2. Pemwurs ypasmenue (2x+1)(8x-9)=0.

P> JlanHOe NpoM3BeJeHHEe PABHO HYJIIO, €CJIU XOTH OBl OMMH U3 MHO-
JKHTeJel paBeH HyI0, T.e. ecan 2x+1=0 miam 3x—9=0. Pe-

8 Fmasa |. HepaBeHcTBa



mas ypaBHeHune 2x+ 1=0, Haxogum x = —%; peliasi ypaBHeHHE
3x—-9=0, Haxooum x=3.

OTsBer. x1=—%, x,=3. <

2
x +5x_0

3apa4ya 3. PemuThs ypaBHeHHE ——— =
x° + 25

P Jlasnas apo6b paBHa Hymd0, ecaum x2+5x=0, a x2+25#0. Vpas-
HeHue x>+ 5x=0 moxkHO samucarh Tak: x(x+5)=0. 9ro ypas-
HeHue umeeT KopHuH x,=0, x,=-5. IIpm x=0 u x=-5 3HaAMe-
HaTenb x?+ 25 He paBeH HYJIIO.

OTteeT. x,=0, x,=-5. <

x*-25_,

Japavya 4. PemnTh ypaBHeHHe 75

» Jlammas apo6b paBHa HymO, ecau x°—25=0, a x+5#0.
Vpasuenue x*—25=0 MoXHO 3amucaTb B BHJE

(x-5)(x+5)=0,

oTkyaa x,=95, x,=-5. I[Ipu x=5 3HameHarens x+5#0, a npu
x =-b 3HameHaTtenr x+ H=0. CregoBarenbHo, Xx=—5 He ABJAET-
cAd KOPDHEM HCXOJHOIO ypaBHEHUS.

OTtBeT. x=56. <

YCTHbIE BONPOCHl M 3anauusJ

1. Kakue umcia HA3BIBAIOT PaAUMOHAJIBHBIMU?

2. B xakoM BHJe MOXKHO 3alucaTh OTPHUIATEJbHOE pallMOHAJILHOE
yucao?

3. YUro osnauaer sanuck: k>0; p<0?

4. anBECTH npuMep HepaBeHCTBaA OJHHAKOBOI'O 3HaKa; IPOTHBOIIOJOH -
HBIX 3HaAKOB.

5. KakuMu cBoiicTBaMu o6jafaer cymMMa; NPOM3BEAeHHE; YacTHOe pa-
IMOHAJBHEIX dYuces?

6. B kakom ciydae nmpousBeJieHHe ABYX UYHCE] PaBHO HYJI0?
7. B xakKoM ciaydae 4acTHOE OBYX 4YHCEJ DABHO HYJIO?
8. ITonoKuUTENBPHBIM HJIM OTPHUIATENBHBIM 4YHCJIOM OyaeT pea3yJabTar

BO3BeJleHUA OTPHUIATEJBHOI'0 YHUCJa B YETHYIO CTelleHb; B HEUYETHYIO
cremneHb?

§ 1. MNonoxuTtencHble U OTpUUATENbHbIE 4Yucna 9



BBOAHBIEe ynpaXHeHMd

1. Ha uwucinoBoét ocu ormeruthr uymena 0; —3,5; 4; —_:}

2. 3 uucen -3; 4; 0; 1_76; -4; 15; —ﬂ; -11,3; 1,2; —131; 24 BBI-
OpaTs: 8 2 6
1) HarypanbHBIE 4YKCIA; 2) uenwle 4ywucia;
3) IOJIOMKHTENbHBIE YHMCa; 4) orpuuaTeabHbIE YHCJIA.

3. Ina kampgoro us umcen —1; 5; —i; 21; —13; a; -1 3anmcaTh
YHCJIIO: 5 7 3 b

1) DpoTHBOMONOXKHOE AAHHOMY; 2) 0o0paTHOEe JaHHOMY.

4. C nmomMompl0 3HaAKA HEPABEHCTBA 3aNMCATH pe3YyJbTAT CpPaBHEHUS

5

¢ Hyném uucaa —0,3; E; 5—3—; -3,1.

5. BeruucauTs:

1) -6,8+(-2,2); 2)-4,3-1,7; 3)-7,2:0,9; 4)-35-(-0,1).

!npaxuenun]

Breruucnures ycrHo (1—4).
1L1)12:6 2 1.2 3 [_1].[z];

7)" 9
2.1) 0,2-6-5; 2) (-2)-4-5;

4) 5-(-0,2)-(-4); 5) (-6)-0,4-(-5);
3. 1) 36: 3; 2) (-36): 2;

4) (-0,4): 8; 5) (-80) : (~16);
4.1) 2-(-15): 3; 2) (-0,4) - (-5): 2;

4) (-6)-(-12):(-8); 5) (-45):3-(-2);

5. HatiTu umcioBOe 3HAUEHHE BBHIPAYKEHUS:

1) a®b%c® npu a=-1, b=-83, c¢=2;
2) ab’c® npn a=-2, b=-1, ¢=-3;

a’b?
3) =

upu a=-2, b=-3, c=-1;

4) % npu a=8, b=-1, c=-2.
C

4) (-3)-[—%].
3) 0,2-(=5) - 6;
6) (-6) - (—4) - (-3).

3) 655 : (=5);
6) (~0,9) : (-0,3).

3) 6-(-8): (-12);
6) (=55) : (-11) - (=3).

10 Fnasa |. HepaBeHcTBa



6.

Hcnonp3ysa 3HAK > MAM <, 3aMHCATH YTBEDPKIeHHe:
1) -11,7 — oTpunaTeJ bHOE YUCJIIO;

2) 98,3 — mOJIOKUTEIEHOE YHCJIO;

3) x — OTpHUIIATEJILHOE YHCJIO;

4) y — NOJOXUTEIbHOE YHCJIO.

. IIyere a>0, b>0. Hoxasarb, 4TO:

1) 2a(a+3b)>0; 2) (a+b)(2a+b)>0.

Hoxkasatrb, uT0o 9a+2b<0, ecnu a<0 u b<0.

Tak kax 5>0 u a<0, To mo csoiicrBy 3 umeem, Ha<0. Amnano-
ruyao 2b<0. ITo cBoiicTBy 2 cyMMa JBYX OTPHUATEJNLHBIX YHCE]
OTpHIIaTeJbHa, M03TOMY ba+ 2b<0.

8. Ilycts a<0, b< 0., Hokasare, uTO:

1) 3a+4b<0; 2) 2a(a+b)>0.
9. Ilycts a>0, b<0. oxasaTh, 4TO:

1) a-b>0; 2) b—-a<0;

3) a’b+b%<0; 4) ab®*+a®b<0.

10.

11.

12.

13.

He BrIuMcCHsidA, BBHIACHUTH, IMOJOXKHATEJLHO MM OTPHULATE]LHO 3HA-
YeHUe BBIPAIKEHUS:

1) (-17)-(-1,281)% 2) (-2,23)*-(-0,54)%
3) (-0,37)° +(-2,7)% 4) (-3,21)* - (-45,4)°.

IlokasaTh, YTO MpH JIO00M @ 3HAUYEHUEe BBHIPAXKEHHSA MOJOMKHUTEIbHO:
1 1-a?
1) 2- ; 2) a? + :
) a?+1’ ) 1+a2’

3) Ba+2)—-6a(a+2); 4) (2a—-3)°—-3a(a-4).

Hoxkasare, uTro npu a0060M @ 3HAUEHHE BBIPAMKEHHUS OTPHUILATENBHO:
1) (-1,5)*-a% 2) (-7°-(1-a)4
3) 2a(4a—-3)—(3a—1)% 4) 3a(a+4)-(2a+3)>.

IIyere a<0, b>0. BeIssiCHUTBH, MOJOMKUTEJbHO HJIN OTPHIATEILHO
3HaUYeHHWEe BBIPAKEHHA:
2 3b - 2a
1) a®% 2) 2; 38) (2a-b)(2b-a); 4) 2==2,
FEWE &) e WAe-REAE-a) ) 5

§ 1. MNonoxuTtensHbie U OTPULUATENbHLIE 4YMCna 11



14. BeIACHUTH, NOJOXKUTENLHO WM OTPHIATENbHO UHCIO @, €CJIH:

1) —a<0; 2) —a>0; 3) a%a®>0;

4) a‘a®<0; 5)2_Z>0; 8y sy,
a

15. ITycts a <0. BuiicHUTH, MOJOKHUTENbHO HJIM OTPHUIATEIBHO UHC-

a0 b, ecnm:
1) ab>0;  2) ab<0; 3) 7<0;
b.0: -1 a_
4) a >0; 5) ab=-1; 6) : 2.
Pemuts ypaBHenwe (16—24).
16. 1) x(x+1)=0; 2) x(x—2)=0;
3) (x-2)(x+3)=0; 4) (x+4)(x+5)=0.

17.1) 3x—-1)(x+5)=0; 2) Cx+3)(x+1)=0;
3) 1+2x)(3x-2)=0; 4) (5x-3)(2+3x)=0.

18. 1) x2+x=0; 2) x?-x=0; 3) 5x—x%*=0; 4) 3x>+4x=0.
19. 1) x*-9=0; 2) 16—-x?=0; 3) 25—-4x%=0; 4) 49x?-16=0.
x+1 o | 2x -1 1+2x
. =U; =U; —_ —:0

1) x-2 . 2) x+2 0 3) 3x+1 Y 2x-5
2

2i1) X=4_o; g) ¥=l_g; g Eibr_g. 4 2-327_

x-2 x-1 x x

x(x+2) _ Q4. x(x—-2) _ Q. (2x—1)(x-2)=0_
1) x+1 =0; 2) x—3 =0; % x+3 y

(x+3)2x—-4) . x42 x—3 _

4 -1 =8 9) x“"—x—l_o’ 6 e T |

L s x2-49 3wk~ x-5x%

23. 1) J‘:_'_2—0, 2) —3 =0; 3) P =0; ) = =0

x x-2 . x+1 1—-x ..

B L ® 4)

x-3 (x-2)(x-3)

12 Maea |. HepaseHcTBa



@ HNokasaTb, 4TO:

1 1 1 1
- g : () a<0;
1) - h a+3)0 ecm a>0 2) o | ecan
3) 2 __ 1 0, ecrm a>0; 4) 1 __3 -0, ecim a<O.
3a+2 a+1 ? 1=a_ 8-2a

BreramesuTh (n — HaTypaJbHOE YMCJIO):

(.._1)5“ - (_1)211 +3 . 1)211 + (__1)2:1 +1
{__1}4:1 +1 (_1]6!: -1’ (357 - 2,4)6

JlokaszaTb, 4TO:

=1 1
1y & : 1>0, ecau a>0;
) a+1 a2+2a+1+ i

3¢’ +4a+1 a-1
@+17  a+l

2) &

1)

2) >0, ecnun a#-1.

3HaKu HepaBeHCTB

IIpodeccop, paccka)kuTe, moyKaayiicra, KaKk M IoYeMy MOdA-
4 BHJIMCh 3HAKH HEPaBEeHCTB.

OxorHO pacckasky. B apeBHOCTH HepaBEeHCTBa, KaK M paBeH-
cTBa, ONUCHIBAJIUCH CJIOBECHO, Ge3 HMCIIOJIb30BAHHMA NPHBBLIY-
-

HBIX JAJs HAC CHMBOJIOB M oOosHaueHmii. f yie rosopua
BaM, 4TO 3HAK = u306pén B cepenune XVI B. Pobepm Perxopd (1510—
1587 ). BHak;m > M < IEpPBEIM CTAJ HcHoJb3oBaTh B Hadane XVII B.
aurnuiickuit yuénsiit Tomac Iappuom (1560—1621).
| JhobonsiTen ciemyomui daxr. XOTA 3HAKH HePaBEHCTB OBLIM IpH-
| OyMaHBl Ha TOJBeKa II03’Ke, YeM 3HAK paBeHCTBa, B MaTeMaTHYe-
CKYIO JIATEPATYDY OHH BOILILIM paHbime. IIpoM30IIII0O BTO B OCHOB-
HOM IIOTOMY, 4YTO eBpomeickue Tumorpaduu Tex JeT [AadA
Hame4YaTaHWs 3HAKA HEPABEHCTBA MOIJIH HCIOJb30BATE YiKe HMeo-
| Immecs JHTEepPHl C JATHHCKON OykBoii V, moBopauuBas e€ B HYX-
HYIO CTOPOHY.

JIuTepsl — 3TO0 MaJieHbKHe OPYCOYKH C BBINYKJBIMH aepuanb-

s
s
S
=
)
s
©
)
=
<)
3
©
s
g

o

458 HO orobpaykéHHBIMH OyxBamMmu?

=

IOa, stTu OpycoukHm [esajd M3 MeTajja HWIH gepeBa. [asa
IIeYaTH UX pejibe@HYH 9acTh — OYKBY IOKPBIBAJHM THnorpad-
CKOH KpacKoil W Jejand OTTHCK Ha Gymare. A caMoO CJIOBO
Jumepa TPOHMI3OILIO OT JaTHHCKoro littera — Gykea.

GG
=

§ 1. NonoxuTtensHble U OTPUUATENbHBLIE YMcna 13



OBbleé HepaBeHCTBa

Bbl yMeeTe cpaBHMBaTL Lefble YACNa, OecATuMYHble Apobu. 3Hae-
Te npasuna cpaBHEHUS! OObIKHOBEHHbLIX Apobeit ¢ 0aAnHaKOBbIMU
3HaMeHatensiMu, HO pPasHbIMW YUCITUTENAMMU, C OAUHAKOBBLIMU YWUC-
NNTeNnaMu, HO pasHbiMKW 3HamMeHaTensmu. A B 3TOM naparpade Bbl
HayyuTeCcb CcpasHuBaTb NobGble OBa 4YMucna C MOMOUWLLIO Haxoxae-
HUA 3Haka WX PasHOCTMW.

HyXXHO BCNOMHMUTBL:

npaBuJia CpaBHeHHA OOBIKHOBEHHEIX Apobeii;

IpaBHUJjla CPABHEHUSA JEeCATHYHBIX Apobeii;

MIOHATHE IPOTHEOIOJIOMHOTO YHCJA;

CBOMCTBA JEeHCTBUH C pPAIMOHAJNBLHBIMM YHUCJIAMH;
(GOopMyJibl COKPAIIEHHOIO YMHOMKEHWS;

JeHCTBUA C MHOrOYJIeHAMH M ajnre6paudyecKUMH APOOSIMH.

CpaBHeHHe uMCesJ INMPOKO NPUMEHsieTCs Ha npakTuke. Hanmpumep,
9KOHOMMCT CpaBHMBaeT IIJIAHOBBEIE IOKAa3aTeNd C (PaKTHYECKUMH, Bpay
CDaBHUBAaeT TeMIeparypy OOJBHOIO ¢ HOPMAJNLHOM, TOKADh CPABHUBA-
€T pasMephbl BhITAYMBAEMOH JeTaJd C JTAJOHOM. Bo BCex TaKUX ciy-
JyafgX CPABHHBAIOTCA HEKOTOpPhIe uYHcJa. B peayjbTare CpaBHEHUA 4YU-
ceJl BO3HHMKAIOT YHCJIOBbIe HEpPaBEHCTBA.

CpaBHUM, HapUMep, YUCIA % u §. Hna aroro HalAéM UX Pa3HOCTH:

4
4_8_16-15_ 1
5 4 20 20°

4 3 1 4

CnegoBaTeNbHO, — ==+ —, T, €, —
" 523 5
nojgydaercd NpUOABIEHUEM K YHCITY

% HOJIOKHATENBHOIO YHCJIa %. 9to

O3HA4YaeT, 4YTO YMCJIO % Gonbme S
ma . Takum obpasoM, —>=, TakK

20
KaK HMX PasHOCTh IOJIOXUTEJbHA.

IOJIOMKHUTeNbHAa. UYHCiI0 a MeHbine uuciaa b, ecam pasHOCTs a—b

ﬂ Onpepmenenue. Yucno a Goabire yueaa b, ecam pasHOCTs a—b
OoTpHIATeJILHA.

14 Fnaea |. HepasexcTBa



Ecau a 6onsme b, To mumyT: a>b; ecau a MeHeme b, TO OUIIYT:
a<b.

TMOJIOJKHTENbHa, T.e. a—b>0. HepaBeHcTBo a<b o3Hadaer, 4YTO
a-— b < 0.

n TakuMm o6pasoM, HepaBeHCTBO a>b o3HauaeT, 4TO PasHOCTbL 4 —b
dapava 1. Jokasars, uTo ecau a>b, To b<a.
» Hepasencrso a>b os3HauaeTr, 4TO @ — b — MOJIOKUTENHHOE YHCIIO.
Torxa b—a=—(a —b) — orpunaTenbHOE YUCHO, T. €. b<a. <l

Ins mobbIX ABYX 4mMces @ B b M3 CHeAyIOImMUX TPEX COOTHOIIEHUMN
a>b, a=b, a<b TOIBKO OZHO fABJIAETCA BEePHBIM.

Hanpuwmep, aasa ducea —5 u —3 HepaBeHCTBO —b <—3 sABJIsETCHA Bep-
HBIM, 4 COOTHOIIeHMA —H=-3 u —-5>-3 He ABIAIOTCA BEPHBIMH,

CpaBHMTH YMCJAa @ ¥ b — 3HAYUT BBIACHUTH, KAKOW M3 3HAKOB >, =
HIN < HYM¥HO IOCTaBHUTh MeXIy 3THMH YHUCJIaMH, YT0OBI IIOJIYYHUTH
BEPHOE COOTHONIeHHe. ITO MOXKHO CAesiaTh, ONpelesIMB 3HAK Pa3Ho-
ctu a-—b.

3apauya 2. CpasBuuts uuciaa 0,79 u %

P HaiinéMm MX pasHOCTB:
0,79—-‘; =0,79-0,8=-0,01. Tax xax 0,79-§<0, TO 0,79<§. <

TeomeTpuUueCKM HEPaBEHCTBO a >b o3HAYaeT, YTO HA YHMCJIOBOH OCH
TOYKA @ JIeXKHUT mpaBee Toukm b (puc. 2).

3 4,4

?
il i il

b a 0 1 2 8 4 5
Puc. 2 Puc. 3

o o po

Hanpumep, Touka % gesxkuT npasee Touku 0,79, Tax Kak %>0,79;

Touka 2,3 JexHUT JeBee ToukKu 4,4, Tak Kak 2,3<4,4 (puc. 3).

3apaua 3. JloxasaTh, uro a’+b%>2ab, ecniu a#b.

» Iloxaskem, uTO pasHOCTb a’+ b®—2ab monoxuresbHa. B camom
nere, a’+b*—2ab=(a—-b)*>0, Tak rKaxk a#b. <l

3apava 4. JlokasaTb, 4TO a+l>2, ecin a>0 nu a#1.
a

§ 2. Yucnosbie HepaBeHCTBa 15



P IloraskeM, 4TO pasHOCTH a +E1;”" 2 mosoykuTenbHa. [leACTBHATENb-

2 _1y2
HO, a+l_2:a +1—2a=(a 1)
a a a

n+l
3apava 5. Jlokasars, uto %< +1, econ - — OpaBHJbLHAsA Apo0s.
m m4 m

>0, Tak Kak a>0 u a=1. <

» HanomHHM, uTO ApoOb ~- HA3BIBAETCS NPABUILHOH, €CIU n<m
m

n n+l
(n wm m — HarypajbHBIe 4wucaa). PasHOoCTh «— — =

m m+1
LBm+Y) -mn+l)  n-m MeHbIle HyJd, Tak Kak n—-m<0,
m(m +1) m(m +1)

m>0, m+1>0. Crexosaremsno, <2+l 4
m m+1

YCTHbIe BONPOChbI MU 3apjaHus

1. IIpuBecTH NMpUMep CPABHEHMS YMUCJIOBLIX 3HAUEHUU BeJUYMH B IpaK-
THYECKOH AeATeJbHOCTH YeJIOBEKa.

2. B xakoM ciyuyae roBOpSAT, YTO:
1) yucno a Gonbme umcna b; 2) uuciao a MeHbIme ymcaa b?
3. Uro os3HauaeT HepaBeHCTBO m>n; m<n?
4. YTo 3HAUUT CPABHUTHL uMcaa a u b?
5. Kak Ha 4uCiI0OBO#i ocM M300pakaroTCs 4MCIA p, ¢, €CIUu p<q; p>q?
6. IToacEuTh, mouemy a’—2a+1>0 npu a=1.

BeoaHble ynpaxHeHus |

1. (Yerno.) CpaBHuTh umcia:

N g =, 5, 8
D' B 2Agsp 4 % W g
4) 0,351 u 0,3501; 5) 1:;'. u _13; 6) —5,409 u —5,709.

2. Kakoe M3 JaHHBIX YMCEJ PACIIOJOMEeHO Ha YHCJIOBOH OCH JeBee:
1) 1,25 nau 1,26; 2) -3,78 unu -3,08?
3. O6bacHuTL, mouemy a’-—(1+2a?)<0 npu mobom a.

anaxueuua‘

28. Ucnonbays onpenesieHUe YUCIOBOIO HepaBeHCTBA, CPABHUTH YMCIA:

1, 1 : 13 : =5
1) 03 u 2) 3 m 03 3 5 om035 4 -2u-07.

16 fmaea |. HepaseHcTBa



29. CpaBHuTh uHcaa a u b, ecnu:
1) b—a=-1,3; 2) b-a=0,01; 3) a-b=(-5)% 4) a-b=-5".

30. [lokasaTb, 94TO NPH JOOBIX 3HAYEHUAX @ BEpPHO HEpPaBEHCTBO:
1) a*>(a+1)(a-1); 2) (a+2)(a+4)>(a+1)(a+5).
a? 1 > |
31. CpaBHUTH 3HAUEHUS BBIPAYKEHUSA Tsaf [a3 +5+ a]

1) npu a=235 u a="T85; 2) npu a=-0,8 u a=—%.

32. lloxasaTh, 4TO IpPH JIOOLIX 3HAYEHUAX G BEPHO HEPABEHCTBO:
1) a®<(a+1)(@a*—a+1); 2) (a+T)(a+1) <(a+2)(a+6);
3) 1+(3a+1)*>(1+2a)(1+4a); 4) (Ba—2)(a+2)<(1+2a)

33. llokasaTh, 4TO NIpH JIOOLIX 3HAYEHUSAX @ U b BepHO HEPABEHCTBO:
1) a(a+b)>ab-2; 2) 2ab—-1<b(2a+b);
3) b(a+2b)>ab-3; 4) 3ab-2<a(3b+a).

34. Jpa ManpuYMKa KYIUIH OJUHAKOBOE YHMCIO MapoK. IlepBhIil BRIGpaa

Bce mapku no 50 p. Bropoi#t nosoBury mapox Kymua mo 30 p.,
a ocraibHble — 1o 60 p. Kakoil ManbuMK HMCTpaTUa AeHer Gosbime?

lIORasaTB, 9TO ecJik a, b, ¢ — IOJIOKHUTeJIbHBIE YHCJIA U a4 > b, TO:
b+c
1) a+c < E; 2) % > b

b+c b a+c a

Hoxasare, uro ecom a>0, b>0 u a#b, To BHIIONHAETCA Hepa-
BeHCTBO a'+b'>a’h+ ab®.

[87.] oxasars, uro ecim a>-1 u a#1, 10 a®+1>a+a.

OBHbl€ CBOWCTBA 4MUCJ/IOBbIX HepaBeHCTB

B npegbiayuiem naparpade Bbl y3Hanu, 4TO A1 CPABHEHWUS Yu-
Cen a u b HYXHO OnpeaennTb 3HaK PasHOCTU 3TUX yYucen. A ecnu
yXe M3BeCTHO, 4YTO a >b, obasartesbHO N ONs CpaBHEHUs, Hanpu- |
Mep, 4yucen a+c U b+c CcpaBHMBATb C HyNéM WX pasHOCTb? Mo-
XeT ObiTb, fy4we [AOoKa3aTb HEKOTOpPbIE CBOWMCTBA HEPABEHCTB M
B JanbHehlWeM ccCbinatbCs Ha HWUX? Tak M nocTynailT B mMarema-
Tuke. B aTtomM naparpade paccMaTpuBalOTCA CBOMNCTBA YUCNOBbLIX
HEpPaBeHCTB, KOTOpble OObIYHO HAa3bIBAOT OCHOBHbLIMU, TAK Kak OHU
4acTo WCronb3ylTCHA MNPU A0Ka3aTesbCTBe OPYrux CBOWCTB Hepa-
BEHCTB U NpU peLleHnM MHOrux 3agad.

§ 3. OcHOBHbIE CBOICTBA YMCNOBLIX HEPAaBEHCTB 17



HyXHO BCNOMHMTB:

® CBOMCTBa YHCJOBBIX DPAaBEHCTB;

® CBOMCTBa AeHCTBUM C UMCJIAMHM C OJHWHAKOBBLIMM M Da3HBIMH 3HA-
KaMH;

¥ IIOHATHE YHCJIOBOI'O HEpPaBEHCTBA.

OcHOBHBEIE CBOMCTBa YMCJIOBBIX HEPABEHCTB chOpPMYyJaHMpYEeM B BHIE
TEOpEM M CJeNCTBHUH M3 HHUX.

i [ 3 _1\.--'] ECJIH a)b H b>c, TO a=c.

@ TIlo ycuoBuw a>b u b>c¢. 1o osnauaer, uro a—b>0 u b—c>0.
CriaazpiBasg IOJIOMKHTeJbHBIE uHcejaa a—-b u b-—c¢, noayuaem
(a-b)+(b-¢)>0, T.e. a—c>0. CregoBarensso, a>c. O

T'eomerpuuecku TeopeMa 1 o3HAUAET, UTO €CJM HA YHUCIOBOHM OCH
TOYKA @ JIeXKHUT IIpaBee TOYKM b M TouKa b JIeXKMT IpaBee TOYKH C,
TO TOYKaA G JIEXKUT mpaBee TO4YKH ¢ (puc. 4).

&

.
—

c b a
Puc. 4

_ TEOPEMA 2 Ecau kK 06euM 4acTAM HepABEHCTBA MPUGABUTHL OJHO
U TO JKe UMCJI0, TO 3HAK HEDABEHCTBA HE MAMEHHTCH.

@ Ilycrs a>b. Tpebyerca moxkasaTs, 4TO

a+c>b+c
nas goboro yucnaa c¢. PacecmoTrpuM pasHOCTH
(a+c)—-(b+c)=a+c-b-c=a-b.
OTa pasHOCTH IIOJIOKUTENbHA, TAK KaAK 10 ycaoBuio a>b. Cuepo-
BaTenabHO, a+c>b+ec. O

| Cnepnctsue [

JIxo6oe ciaraeMoe MOYKHO IEePEHECTH M3 ONHOH dHa-
CTH HepaBeHCTEBA B APYryl, M3MeHHB 3HAK 3TOr0 CJIaraeMoro Ha
MPOTUBOIIOJIOMKHBIH.

® Ilycts a>b+c. TlpubaBnas x ofemM YacTAM 3TOr0 HepaBeHCTBA
yuenao —¢, mnoaydaem a—-c>b+c-c¢, T.e. a-c>b. O

i8 fnaea |. HepaBeHcTBa



" TEOPEMA 3 | |

- - Ecim ofGe yacTH HepaBeHCTBA YMHOMKHTH Ha OLHO |
M TO )K€ IOJIOKHUTeNbHOe YHCJIO, TO 3HAK HEPABEHCTBA HEe U3Me- |
HuTcA. Ecam obGe uacTH HepaBeHCTBA YMHOXKMTH HA OLHO M TO
JKe OTpHUIATeJIbHOE YHCJO0, TO 3HAK HEpPaBEeHCTBA HM3MEHHUTCHA HA |
IPOTHBOMIOJIOMKHBIN.

® 1) IIycts a>b u ¢>0. loxkaxkem, uro ac> bc.

ITo ycmoBmuio a—b>0 u ¢>0. ITosaromy (a—b)c>0, T.e. ac—be>0.
CnenposarenbHO, ac > be.

2) Ilyets a>b u ¢<0. oxaxkem, uTo ac < be.

Ilo ycnoBuo a—b>0 u ¢<0, ITosromy (a—b)e<0, T.e. ac—be<0.
CneposatensHo, ac<be. O

Hanpumep, ymHOXasa of6e yacTH HepaBeHCTBA %< 0,21 ma 3, mo-
Jaydyaem §<0,63, a yMHOMad ofe YacTH HepaBeHCTBAa %‘:0,21 Ha —4,
HoJaydyaem —%:-—0,84.

3amernM, 4TOo ecau c¢#0, To uucna ¢ u % UMEIOT OAUH M TOT XKe
sHak. Taxk Kak JeJeHWe Ha ¢ MOJKHO 3aMEHHUTh YMHOMKEHHEeM Ha l,
TO M3 TeOpeMBl 3 BBITEKAET CJEeAYIOIIee YTBepIKIeHHe: ¢

| Cneacvsue |

Ecnu ofe uyacTH HepaBeHCTBa pas3jeJUTh HA OAHO ‘
U TO Xe IIOJIOKHTEeJbHOe YHCJI0, TO 3HAK HepaBeHCTBA He H3Me- |
Hurca. Ecim ofe uwacTH HepaBeHCTBA Das3feNUTh HA OAHO M TO
JKe OTpHIaTeJbHOEe YHCJI0, TO 3HAK HEPABEHCTBA M3MEHHUTCHA Ha [
IIPOTHUBOIIOJIOMHEIHN . |

Hanpumep, paszenus obe uactu HepasencTsa 0,99<1 ma 3, moay-

yum 0,33 < %

aygyum -0,11> —%.

, a pasgenuB obe uactu HepaseHcrTa 0,99<1 ma -9, mo-

Japava 1. lokasars, uTo ecau a>b, To —a<-b.

> VYwmHOxas obe yacTm HepaBeHCTBA a>b Ha OTPHIATENBbHOE YHC-
ao -1, nonyuaem —a<-b., <]

Hanpumep, u3 HepaBencTBa 1,9<2,01 ciexyer mepasesHcTBO —1,9 >

>-2,01; u3 HepaBeHCTBA 0,63>~§- clenyeT HepaBeHCTBO —-0,63<-g.

3Japava 2. JlokasaTh, uT0O —<=, ecau a>0, b>0 u a>b.
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P~ PaspenuB obe yacTH HepaBeHCTBa b<a Ha IOJOXXHUTEJNbHOE YHC-
o ab, monydaem: l<%. <]
a

OTMeTHM, YTO BCe CBOMCTBA HEPABEHCTB, PACCMOTDEHHBIE B 3TOM IIa-
parpade, 10Kas3aHbl IS HepaBEHCTBA CO 3HAKOM > (Gousbine). Tourno Tak
JKe OHM JOKA3bIBAIOTCA W JJIs HEPaBEHCTB CO 3HAKOM < (MeHbIIe).

YCcTHbIe BONPOCHLI M 3agaHue

1. Kak ¢ moMOIIpI0 TOYEK UYHCIOBOM OCH MOYKHO IPOMJUIIOCTPUPOBATH
Teopemy 17
2. CpaBHUTE uucaa B U m, ecim R<n U n<m.

3. ChopmysupoBaTs TeopeMy 2 W IIPUBECTH IIpUMep €€ HCII0Jib30Ba-
HUA.

4. WssecTHO, 4TO X >y. VIaMeHHUTCA JIM 3HAK HepaBeHCTBA, eClu K obe-
MM dacTAM JTOr0 HepaBeHcTBa npubasurh uuciao —107

5. ChopmynupoBatsk cieacTBue u3 Teopembl 2. IIpuBecTn nmpumep ero
NpHAMEHEHHUS.

6. UsmenuTrcsa JIM 3HAK HepaseHCTBA b<c, ecau obe ero yacru:
1) ymuoxkutrs na 0,05; 2) ymuoxkuThs Ha —17,5;

3) paspenurs Ha —1; 4) paspenuTs Ha %?

BBOoAHbIE ynpaxXHeHUs

1. CpaBHHTH YmHCIA:

1) -1 u 0,7; 2) 1,9 » -0,9; 3) -8,7 u -8,6;
_ i . 5 4. L |
4) -3,45 u —3,46; 5) 19 " 19, 6) s X g
2. Yopocrure: 1) (a—2)°—-(a—1)(a+3); 2) (b+4)(b-2)—-(b—1)>

3. K obeum uacTAM ypaBHeHHMsA 2x —3 =5 npubaBurh umcio: —3; 5; 3;
-5.

4. Obe uyacTH ypaBHeHHA -%-x=4 VMHOMKUTh Ha 4HucCJI0: 3; —3; —%; i
5. BEIACHUTD, IIOJOKHUTEJIbHBIM HJIM OTPHULATEJNbHBIM SABJIAETCA YHUCIIO
a, ecnu: 1) a+1<0; 2) a-1>0.
6. CpaBHUTE C HYJEM 4YHUCJIO Q, €CJIM:
1) 1,5a>0; 2) 4,5a<0; 3) -Ta>0; 4) -0,1a<0.

7. BEISCHUTH, IOJOKUTEJbHBEIM HMJHA OTPHOATEJLHBIM ABJAETCA 3HaJe-
HUE BBIPDAYKEHWS:
1) a-5, ecim a>5; a<?5h; 2) b+3, ecim b>-3; b<-3;
3) (a-5)(b+3), ecnu a>5, b>-3; a<b, b<-3.
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YnpaxHeHus

38.

39.

40.

41.

42,

43.

45.

HoxkaszaTe, 4TO:
1) ecitm a—2<b u b<0, TOo a—2 — orpunaresbHOe YHCIIO;
2) ectu a’-5>a u a>1, o a®-5>1.

BHECHHTB, IDOJIOMKHTEJIbHBIM HJIH OTPHIATEJIBHBIM SABJIAETCA UYHC-
JO a, ecaH:

1) a>b n b>1; 2) a<b m b<-2;

3)a-1<b u b<-1; 4) a+1>b u b>1.

3anucaTh HEPaBEHCTBO, KOTOpPOe IOJYUYHUTCH, eClIH K 00eMM YacTAM
HepaBeHCTBA —2 <4 mnpubasBure uucno: 1) 5; 2) -T.

3anucaTh HePaBEHCTBO, KOTOPOE IOJIyUYHTCH, €CaU K 00eMM dacTaM
HepaBeHCTBa 2a+ 3b>a —2b npubasuts umcao: 1) 2b; 2) —a.

3anucaTh HEPABEHCTBO, KOTOpPOe MOJYYHMTCA, eCcJu u3 obemx ua-
cTeil HepaBeHCTBa 3> 1 BhiuecTh umcio: 1) 1; 2) 5.

3anucaTh HEPaBeHCTBO, KOTOpDOe IOJYUIUTCH, eCAd U3 obemx ua-
cTeil HepaBeHCTBa a —2b<3a+b BeiyecTh umciao: 1) a; 2) b.

. ITycte a<b. CpaBEMTH umcia:

1) a+x u b+x; 2)a-5u b-5.
IlokasaTb, 4TO:

1) ecitu 4da—-2b>3a-b, T0 a>b;

2) ecim 2b—-3a<3b-4a, 10 a<b;

3) ecan b(2a+1)<a(2b+1), To a>b;
4) eciu b(1-3a)>a(l-38b), 10 a<b.

. Hokasarp, uro:

1) ectn x(x+2)<(x-2)(x+3), To x<-6;
2) ectu x(x+6)>(x+1)(x+4), To x>4;
3) ectm (x—3)*<x(x—-5), To x>9;
4) ecmtu x(3+x)<(x+2)?, 1O x>-4.

YMHOXHUTE 066 uYacTH JaHHOrO HepaBeHCTBA Ha VKazaHHOe YHCJIO

(47—48).
47. 1) 3,35<4,5 na 4; 2) 3,8>2,4 na 5;
5,2 ~12: W .
3)6>3 Ha —12; 4)4<8 Ha -16.
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48. 1) 2a>1 =na 0,5; 2) 4da<-1 ma 0,25;
3) ~4a<-3 na 0,25; 4) -2a >-4 na -0,5.

Pasgesuts obe uacTH AaHHOIO HEPABEHCTBA HA YKa3aHHOE YHCJIO
(49—50).

49.1) -2<5 Ha 2; 2) 4,6>-10 Ha 5;
3) -25>-30 na -5; 4) -20<-12 na —4.
50.1) 1,2a<4,8 na 1,2; 2) 2,3a<-4,6 nHa 2,3;
e | 2, 3,51 4o 8
3) —§x< 3 Ha 3 4) 4x>3 HA G

51. Ilyecre a — monoxuTenbHOoe umcyo U a<1. Jloxkasare, 4TO:

1) a’<a; 2) a®<a’.
52, Ilycrs a<b. CpaBHUTHL 4YHCIA:
1) -4,3a u —4,3b; 2) 0,19a u 0,195;
e 4 b, 8 5 b,
I a1

5) —2(a+4) u -2(b+4); 6) %(a—5,2) u %(b—5,2).

53. IlokasaTs, 4TO:
1) ecim ba—-2b>2a+b, To a>b;
2) eciu da-b<2a+b, To a<b;
3) ecim 2a+2b<6a—-2b, To a>b;
4) ectu 4a—5b>Ta—-8b, T0 a<b.

54. dokasaTs, 4TO:
1) eciu (x—1)(x+2)>(x+1)(x—2), T0 x>0;
2) ecmu (x+1)(x-8)>(x+2)(x—-4), To x<0;

3) ecnmu (x—3)2<(4+x)(x—4), 10 x>—265—;

4) ecnn (x—3)(3+x)>(x+2)% To x<-14§.

@Mome’r JM pasHoCTh a—b OBITH:

1) Gonbme cymMmel a +b; 2) MeHbllle CYMMEI a + b;
3) paBHa cymme a +b; 4) Gonwine a;
5) Gonbmie b; 6) pasua b?

IlpuBecTH npuUMepkI.

HokasaTh, 4TO:

1) a+i<—2, ecin a<0 u a#-1;
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2) %+§>2, ecm ab>0 u a#b;
3) 4y+i>4, eciu y>0 u y;t%;
4) 9x+%<:—6, eciin x<0 m x#-—%.

HYCTB a>b. lokasaTth, 4TO:

1) l<l, ecau ab>0; 2) l>l, ecan ab<0,.
a b a b
[58.|Bepro su, uro:
1) ectu a<b, TO %41; 2) ecam %>1, To a>b;

b

3) ecan %<1, To ~>1; 4) ecam a’<1, to a<1;

5) ecim a>b, To a*>b% 6) ecitm a<b, To ab®<b??

POBKY, W A He 3HaI0, K&K MCKaThb OTBeT Ha Bompoc «Bep-
HO JIM, YTO...?».

pp.. 4 ITpodeccop, ympasknenue 58 umeer HeoObIuHYH GOPMYJIH-

YTO...», YiKe BaJIOKeHAa NOJACKAasKa — IOoCJe CJOBa %mo 3a-

IHUCAaHO BEpPHOe yTBep:jeHWe. A mnpm Bompoce «Bepso inm,
4T0...7» HYXRHO JuGO AOKAs3aTb, YTO AAHHOE YTBEPHKACHHE BEPHO,
aub0 moKasaTh, YTO OHO HeBepHO. IlompofyeM pemuThL TepBoe 3a-
JaHWe M3 3TOr0 YIDPAKHEHUS. '

@ B ynpaxHeHMAX, HAUMHAOIUXCA cO ca0B «J[OKasaThb,

P Paccmorpum paszoCTh %_1, rae a<b, U cpaBHHM €€ c HYJIEM.
a-b
5
TeseH. Tak xaxk 3Hak yucia b HeMBBeCTeH, TO IPH DA3HBIX 3HAYE-
a-b
b
orpunarensHoii. Ilosromy yrBep:kieHHe O TOM, YTO 5;—< 1 opu a<b,

Tax xak a<b, To uncaurTens Apobm oTpHUIA-

Hrak, ¢_1-
b

HuAX b#0 gpobs MOKeT OBITP KaK IIOJIOMKUTENbHOH, TaKk M

HepepHO (Hampumep, mpu a=-6 u b=-2 umeem %:3:-1). Onna-

KO MOYKHO CKasaTh, 4TO a-b

<0, T. €. %<1 npu a<b u b>0. <]
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eHue U YMHOXeHue HepaBeHCTB

Bbl 3HaeTe, 4TO 4YUC/IOBbIE PaBEHCTBA MOXHO MOYIEHHO CKNagbl-
BaTb U YMHOXaTb. B aTtom naparpade Bbl Hay4nTeCb BbINONHATbL
aHanornyHble OencTBus C HepaBeHCTBaMW. YMEHUSA MO4YIEHHO CKia-
OblBaTb M YMHOXaTb HEpPaBeHCTBa 4acTO MPUMEHAIDTCA Ha npak-
TMKEe. 3TV [OEenucTBus NOMOralT pewaTtb 3ajavyyv OueHUBaHus U
CpaBHEHUSI 3HAYEHWUW BbIPAKEHWNA.

Hy>XHO BCNOMHMUTB:

cBoiicTBa JefCcTBMI € PANMOHAJIBHBIMH YUCIAMH;

MOHATHA HepaBeHCTB OHOTO 3HAKA U IIPOTHBOMIOJIOMHBIX 3HAKOB;
4yTO 03HAYalT HepaBeHcTBa a>b m a <b;

OCHOBHBIE CBOMCTBA YHCJIOBBEIX HEPABEHCTB;

dopMysIBl TIepUMeTpa ¥ IJIOIaAX IPAMOYTOJbHUKA;
HepaBeHCTBA TPEYToJbHHUKA.

IIpy pemeHMH pA3TUYHBIX 3aj4a4y YacTo NPUXOAHUTCHA CKJIaJAbIBATh
MM YMHOXKATh NOYJEHHO JieBble M HpaBble dYacTu HepasBeHCTB. Ilpu
STOM MHOT/A TOBOPSAT, YTO HEPABEHCTBA CKJAJBIBAIOTCA WJIA YMHOXA-
forcs. Hampumep, eciM TYpHCT NpOILIEN B IepBbiii AeHb Gonee 20 KM,
a BO BTOpOM — Dojee 25 KM, TO MOYKHO yTBep:KAaTh, 4YTO 3a JBa JHHA
o mpomeén Gosee 45 kM. TouHO Tak Ke ecjaH JJIHNHA NPAMOYIOJbHH-
Ka MeHbINe 13 cMm, a IIMpHHA MEHBIIE 5 CM, TO MOYKHO YTBEP}KAATh,
4TO IUIOIAZbL BTOTO IPAMOYTOJbHUKA MeHbuie 65 cm?.

IIpu paccMOTpPeHHMH ITHX NPHUMEPOB IPUMEHAJUCH CJeAyIOIIHAe Teo-
pPeMbI O CJIOKeHHH M YMHOMKEHMH HepPaBeHCTB:

| TEOPEMA 1 IIpu C/IOEeHNMH HePaBeHCTB OAMHAKOBOTO 3HAKA
HmoJIyyaeTcs HEPaBeHCTBO TOTO Ke 3HaKa: ecaum a>b um ¢>d, TO
a+c>b+d.

® PaccmoTpuM pas3HOCTH
(a+c)-(b+d)=a+c—-b-d=(a-b)+(c—ad).

ITo ycnosuio a—b>0 u c—d>0. Tak KaKk cyMMa NOJOKUTEJIbHBIX
yuces HOJIOMKHUTENbHa, TO (@a+c¢)—(b+d)>0, T.e. a+c>b+d. O

IIpumepsr: 1),3>2,5 2)+ 1,2<1,3
5>4 -3<-2
8>6,5 -1,8<-0,7
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1 ' 1A 2 IIpu YMHOXeHMHA HEPaBEHCTB OJMHAKOBOIO 3HAKA,
y KOTODBHIX JIeBble M IIpaBble YacTH IIOJIOKHTEJbHbI, NOJydaeTcsd
HepaBeHCTBO TOrO ke 3HaKa: ecau a>b, ¢>d u a, b, ¢, d —mo-
JIOKUATeNbHBIE 4YHcJa, TO ac>bd.

® PaccMOTpUM pas3HOCTBH
ac—bd=ac—bec+bc—bd=c(a—b)+b(c—ad).
Ilo ycaosBuo a—-b>0, ¢c—d>0, b>0, ¢>0. IToaromy
c(a-b)+b(c—-d)>0,
T.e. ac—bd>0, orkyaa ac>bd. O

IIpumepsI: 1) ><3,A‘§> g,l 2) Xl,i{. 25,1
> <
9,6 >6,2 7,2<10,5

3apaua 1. JlokasaThb, 4TO ecau @, b — NOJIOKUTEJbHBIE YUCaa U a>b,
T0 a’> b3,
» VMHOXAas HepaBeHCTBO a>b camo Ha cebs, mosydaem a’>b% <]

AHaJOrMYHO MOXKHO J0KasaTh, 4YTO €CJIH @, b — IMoJIoKuTe/bHBbIE
upcna u a>b, To a">b" npu mMOOOM HATYypalIbHOM .

Hanpumep, W3 HepaBeHCTBa 5 >3 cilefiyloT HepaBeHcTBa 5°>38°,
5">3" u T.n.

3apnaua 2. JlokasaTh, YTO CyMMa DACCTOAHHMH OT JIOO0OHA TOYKH, Je-
»ameil BHYTPHM TPEYroJIbHUKa, A0 ero BepmuH Oojbmie moJyrme-
pHUMeTpa dTOr0 TPeyroJbHHKA.
» Paccmorpum pucyHoxk 5. Ilyers x, y, 2 — pacCTOAHHUSA OT BHY-
TpeHHe# ToukM M o BepmimH TpeyroabHuka ABC.
W3 rpeyronsEuKoB AMB, AMC, BMC no Teopeme 0 CymMMe JJIMH
JBYX CTOPOH TPeyroJbHUKa HMeeM: B

x+y>c, x+z2>b, yt+z>a.

CraanbiBasi 8THU HepaBeHCTBa, IoJy4daeM:

2x+2y+2z>a+b+ec,

a+b+c_ 4 C b ‘A

OTKyZa X+ Y+ 2> 5

§ 4. CnoxeHume U yMHOXEHWEe HepaBeHCTB 25



YcTHbIe BONpPOCHl M 3ajaHUNa

1.

2.

3.

ChopmMynInpoBaTe TEOpEMY O CJIOKEHMH HEpPAaBeHCTB OXMHAKOBOIO

3HakKa; 00 YMHOMXeHuu HepaBeHCTB OAMHAKOBOI'O 3HakKa.

B kakom Buje cieagyer sammcaTh HepaBeHCTBa a>5 u 3<b, uro-
6Bl K HUM MOXXHO OBLJIO NPUMEHHUTh TEOPEMBEI CJIOMEHUS M YMHO-

JKeHHSA HepaBeHCTB?

O6ocHoBaTe, nouemy a’< b?, ecru M3BeCTHO, 4TO a<b, rme a mu b —

IIOJIOKHUTEJIbHBIE YHCJIA.

BeoaHbIe ynpaXHeHuUs

1. He npousBOAs BBIYMCJIEHWH, CPABHUTH ¢ 1 3HAYeHHWE CYMMEL:
1) 0,248 +0,91; 2) 0,32 +0,84.
2. BeIACHUTE, NOJIOMKHUTEIBHBIM HJIHM OTPHIATEJILHBEIM SABIAETCH UYHUCJO
X, €eClH:
1) x-2y=3 u 2x+2y=-1; 2) 3x+y=-2 nu 2x-y=4.
3. YMHOXUTH 00e uYacTH paBeHCTBA:
1) 2a=T7 Ha 2; 2) 3a=2 Ha -2;
8) 4x-2=5 na —%; 4) 6-y=0 ma %
YnpaxHeHus |

59. (Yeruno.) Bepro sau, urto:

60.

61.

1) ectt x>7 1 y>4, 70 x+y>11;

2) eciu x>5 u y>8, to xy<40;

3) ectm x<-7T m y<7, 70 x+y<0;

4) ectu x<2 um y<5, To xy<107?

BRIIOJIHUTE CJIOKEHHE HEpPaBEHCTB:

1) 5>-8 u 8>5; 2) 8<2 m 3<5;
3) 3x+y<2x+1 u 3y—2x<14-2a;

4) 3x*+2y>4a-2 u 5y-3x2>3-4a.

BHIIOJHUTE YMHOKEHHE HepaBeHCTB:
1) 2-3%1% u 12>6; 2) 6i<9§ u 4<6;
3) x-2>1 1 x+2>4; 4) 4<2x+1 n 3<2x-1.

26
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62.

67.

68.

69.

IlokasaTs, uro ecau a>2 u b>5, To:
1) 3a+2b>16; 2) ab-1>9; 3) a?+b%>29;
4) a®+b*>133; 5) (a+ b)*>>35; 6) (a+ b)>> 340.

CTOpOHBI TPEYTOJbHUKA MEHBIIE COOTBETCTBEeHHO 73 cM, 1 M 15 cm
u 1 m 11 cm. JlokasaTs, 94TO €ro mepUMeTP MeHbIIe 3 M.

Kynness: 4 terpanu u 8 6noxnoroB. LleHa Terpagu mensuie 7 p.,
a GioxkHoTa MeHbme 40 p. IlokasaTh, 4YTO CTOMMOCTHL BCe# IIO-
Kynku meHbmme 350 p.

Ilycrs a<2, b>3. [okasars, 4TO:
1) a+3<b+2; 2) a—-1<b-2; 3) b-3>a-2; 4) 2b>2a+2.

IIyers a>2, b>3, ¢>1. JlokasaTs, 4TO:
1) a+b+c>6; 2) abc > 6; 3) 2ab + 3abc > 30;
4) abc + 2ac>10; 5) a+ab+abc?>13; 6) a®+b*+c*>13.

CropoHa npAMOyroJabHHKa Gosbime 7 cM, japyras B 3 pasa Gosb-
nre eé. JlokasaTh, 4TO mEepUMETDP IPAMOYrojabHuKa Goxbme 56 cm.

JlnuEa TPAMOYrOJBHOTO ydacTKa B 5 pa3 0oJibille ero IIHPHUHEI,
a mupuea 6ospme 4 M. JlokasaTh, 4TO ILIOMIAAb y4acTKa 0OIb-
me 80 ™2

IlokasaTh, 4TO CyMMa pAacCTOSHHIM OT Ji060i TOUYKM, Jexame
BHYTPDM NPAMOYrOJAbHMUKA, AO ero BepmuH 0ojblle IOJIyIepuMe-
Tpa NPAMOYTIOJbHUKA.

HokasaTb, 4TO:

1) ecit x+y>5 u x<2, To y>3;
2) ecmu x-y<-3 m x>4, 0 y>7;
3) ecniu a-3b<5 1 a>-4, o b>-3;
4) eciu 2a+3b>1 u a<2, o b>-1.

HYCTI: a>1. Iokasats, uto: 1) a®>a; 2) a®>a’.

[72]Myers a<1 u a — nonosxkurensroe umeno. Jlokasarh, dYTO:

1) a®<a; 2) a®<a’.

Hyc'rb a>b u yucna a, b orpunarensHsie. JloKasaTh, 9TO:

1) a">b", ecim n — He4ETHOe HATYpPaJbHOE YHCJIO;
2) a"<b", ecnu n — 4ETHOEe HATYpaJIbHOE YHCJIO.

74.|Ilycth @ ¥ b — NOJOXKUTENbHBIE YHUCIA M 7N — HATYpaJbHOE YHC-

no. JokasaTs, 4To ecau a">b", To a>b.
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MpunoxeHue CBOWCTB HEpaBeHCTB

IIpodeccop, B Hauase maparpada GBLIO CKas3aHO, YTO Jeii-
CTBHUS C HepaBeHCTBAMM HMMeIOT 6oJibllIoe mpaKTHYecKoe 3Ha-
yeHue. A Brl Mokere HmpHBecTH Takoit nmpumep?

IToxkanyiicra. B Toproesie mpu nepeBo3Ke TOBAPOB YACTO pe-

IIAIOT 3a/avy ONTUMAJIBHOTO MCIOJB30BAHHA TI'DY30HONBEM-

= HocTH TpaHcmopra. K npumMepy, mmes aBToMOOGHIB TIpys0-

HOABEMHOCTRI0 5 T, MOCTABIIMK TOBADOB peIIaeT TaKYI0 B3ajady:

«MoHO siM 3a OAMH peiic Ha ITON MamIMHE NepeBe3TH 7 ALUAKOB,

Macca Ka)XAoro u3 xKoropelx MeHbmme 300 Kr, u emé 13 sammuxos,
Macca KayXJAoro m3 KoTopeix MeHbire 200 ®r?»

51 mompobyio pemuts 3Ty
*,*) 3anauy. Bo-mlepBBIX, MacChl
= BCEX fAIIMKOB # BHEIPAXY
B TOHHaX, 4TOOBI CPABHMBATHL HX
C TIpy30NOABEMHOCTBI0 MAIIHHBI:
300 xr=0,3 T, 200 kr=0,2 T.
IIycTs Macca sAmmKa MepBOTO BHIA
m<0,3, a Macca sSImUKa BTOPOro
Buga n<0,2. Torga macca 7 amm-
KOB IlepBoro Buzma 7-m<7-0,3,
T.e. Tm<2,1. Macca 13 amukos BToporo Buga 13:-n<13-0,2, T.e.
13n < 2,6. Cinoxkus nousenso HepaBeHcTBa Tm< 2,1 u 13n<2,6, no-
ayduM, 4to Tm+13n<4,7, T.e. Tako#i rpysa rapaETHPOBAHHO MOXK-
HO TepeBe3TH Ha 5-TOHHON MallHWHe.

S GBI mOCTABIMUKY TOBaPOB MOACKA3AJ, UTO OH MOXKET 3a HTOT
peiic IlepeBe3TH eIé OAMH AIMMUK JTI060ro BHAA, TAK KaK Mac-
ca rpysa BCE PaBHO B 3TOM cjydae OyaeT MeHbIIe 5 T.

A -
b 4 OueHka cymMmbl
B mpomuom roay, xorza Bl maydasnu anarebpamdeckue Apo-
61, 7 NOKasbIBAJ BaAM HEKOTODHIE MCKYCCTBEHHBLIE IPHEMEI
HaxXoXJeHuda cymMm OosbInoro uucia ciaraeMsix. IloMHHTE,
1 1 1 1
MBI HAXOAWUJIH CYMMY ﬁ+ﬁ+m+---+m M I[I0OKAa3aJiy,
4YTO OHAa paBHA ———-
P 100
51 nmomHIO, MBI 3aMeHANHM Ka)KJoe cJiaraeMoe MCXOJHOM
1 1 1
CYMMBI BHAA ————-- PasHoOCTbIO 7 — 7 - Ilocme aroro
Lo % Z®k+D P E k+l
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B3aMMHO YVHHMYTOXKHJIKCEL BCe cJiaraeMble, KpOMe NEepBOI0 M IOCJIen-
| g
1 100"
Cerofas A X04y BOCIOJIB30BATHCA NPHOOPETEHHBIM BAMM OIIBI-
TOM ¥ HOBLEIMH 3HAHMAMH O HEpPaBeHCTBaxX AJs TOro, 4TO-
6Bl JOKa3aTh, YTO NPH JIOO0OM HATYPAIBLHOM N BLINOJHAET-
Ccs HepPaBeHCTBO l+L+—1—+...+l<1—1.

98" g¥ " 42 n? n
Tloxka s He BHIKY, KAK 3[eCh MOMXHO NPHMEHHTH CTapble H
HOBBIe 3HAHWA.

HEero, T.e€. OCTABAJIOCH HaWTH Pa3HOCTE

Ilonpo6yeM CpaBHHTHL Kaj<J0€ CJIAraeMoe CYMMEI, CTOSAIIEeH
B JIeBOM uacTH HepaseHcTBa (o603HaumM eé GykBo# S), T.e.

%, C HEKOTOPBIM iYﬂ,OﬁHHMD AJIsi Hac YHCJIOM
uny BeipakeHueM A,. OmeHuM cjaraeMble TaKHM 06pa3oM, 4YTOOBI

apobrs BHUOA

1
UL KaKIOro M3 HUX HMeJIoCh HEePaBeHCTBO BHJA Ef< A,. Torza

A CMOTY IO4YJIEHHO CJIOXHTE BCe MMOJYYeHHBbIe€ HepaBeHCTBa H HNOJYy-

YUTH HEPABEHCTBO BHaa S < A. B ujeane a1 xouy moixyduts A=1-— %,

T. e. BeIpasKeHHe, CTOAINee B NMpaBOil YACTH MCXOJHOTO HEDABEHCTBA.

Kak wmokHO IIPUMEeHHUTh HOBBIE 3HAHHA, A YiKe NOHHMAIO.
A Kakue cTapbkle 3HaAHHS HAM DOoHamobaTcA?

Craku, Thl He Oyjellb BO3PaXKaTh OPOTHB CJEAYIOIIEeHd OIeH-
1 1

KM KaMJoro CcJaraeMoro CyMmel S: —<————
B (k-1k

Koneuno, He Oyay, Beas k>k—1, sHauut, Apobp B JeBoii
YacTH HepaBeHCTBa nMeeT OONBINHHA 3HAMEHATENb, 4eM Ipobb
B IIpaBodl wacTwh.

Xopomo. Teneps, BCHOMHMHASA HAII NPOILJIONOAHHH OIBIT, 3a-

1 1 Takum obpasom,

1
MeéHHM ————— Ha A3HOCTH .
P k-1 &

(k-DEk

1 1 1 1
_(..__=—_._, k:Z, § seey .
P G-DE-F-1 & rae 3 n fxnfnmlrsaﬂ ucnmleﬂﬂo

HepaBeHCT k, S<l-=4+=-=+...+
p1 B;a ANA KasKaoro k, moaydum 2+ 3™ 38 g

——+——l=1—l, yto ¥ TpeboBaJIOCH NOKAa3aTh.
n-1 n-1 n n
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rme M HecTporme HepaseHCTBa

‘ Mpu paanuee pekn Hesbl Bopa 8 CaHkT-Metepbypre He noaHuMma-
nach Bbllwe OTMeTKM 423 cM Hap, ypoBHeM Bantuiickoro mops (Ta-
KOe CTpalHoe HaBo4HeHWe B ropoae, onucaHHoe B noame A. C. MNyw-

[ KnHa «MegHbii BCaaHWK», npousowno B8 1824 r.). Yto oszHavaoTr

| CnoBa «He NOoAHUMAanach Bbile, YeMm...»? STO 3HAYWUT, YTO Npu pas-

‘ nMBax pekn eé ypoBeHb nubBO Ooxoaun A0 YKa3aHHOW OTMEeTKMU
(6bin paBeH aTOMy YPOBHIO), NMG0 Obln HMXE (MeHbLe). B aToi dpa-
3e UAET peyb O HOBOM AN18 Bac BUAE HEpPaBeHCTBA — HECTPOroM He-
paseHcTBe. [laHHblii naparpad NOCBAWEH PAaCCMOTPEHMIO AEUCTBUIM
C HECTPOrMMM HepasBeHCTBaMM.

— J

HyXHO BCNOMHUTD:

i OCHOBHBIE CBOMCTBA YHCJIOBHIX PABEHCTB W HEPABEHCTB;
B TeopeMBl CJIOXKEHWS U YMHOYKEeHUS HepPaBEeHCTB;
® (OpMyJaBl COKDPANIEHHOTO YMHOMEHMHS,

HepasencTsa co 3Haxkom > (6osbine) u < (MeHbIE) HA3LIBAIOT CTPO-
rumu. Hanpumep, %)%, %cl, a>b, ¢c<d — crporue HepaBeHCTBA.

Hapsaay co 3HaKaMu CTPOrMX HEPABEHCTB > U < MCMOJL3VIOTCH 3HAKH
2 (bosnblre uMIM paBHO) M < (MEHBIIE MM PABHO), KOTOpPbIe HA3LIBAIOT
3HAKAMM HeCTPOrMX HepaBeHCTB. HepaBeHcTBO a < b osHauaer, uto a<b
unu a=>b, T. e. a He 6osabme b. Hanpumep, eC/Id 9HUCJIO NOCAA0YHBIX MECT
B camonére 134, To 4YHCIO @ mAcCa’KMPOB MOMKET OBITH MEHBIIUM WJIH
paBHEIM 134. B aToM ciyuae MOKHO 3anucarts: a < 134.

TourHO Tak Ke HepaBeHCTBO a=>b oO3HayaeT, 4TO YHCJO a4 OOJBIIe
uam paBHO b, T.e. a He MeHblue b,

HepasencTsa, cojepskaiqme 3HAK = WM 3HAK <, HASLIBAIOT HECTPO-
rumu. Hanpuwmep, 18212, 11<12, 727, 4<4, a=b, ¢<d — HecTpO-
rue HEpaBeHCTBA.

Bce cmoiicTBa CTpPOrMX HepaBeHCTB, copMyJimpoBaHHBIe B § 3—4,
CIIDaBeJJIMBLI M [JI HECTPOruWX HepaBeHCTB. lIpm asTroM ecnu ais
CTPOTMX HEPaBEHCTB NPOTHBONOJOMHBIMU CUHUTATUCH 3HAKH > H <,
TO [JJIf HECTPOIMX HepaBeHCTB IIPOTHBOIIOJIOKHBIMU CYHTAIOTCHA 3HA-
KM 2 U <.

Hanpumep, Teopema 2 u3 § 3 cnpaBessimBa M [AJIA HECTPOTMX He-
paBeHCTB: ecnu a=b, To a+c=2b+c paa mwoboro umena ¢. B camom
Jene, AnaA ciaydasa a>b ara TeopemMa mokaszaHa B § 3, a ans ciydas
a=b 3aTO yTBepKJEHHWEe BBHIPDAYKAET M3BECTHOE CBOMCTBO DPaBEHCTB.
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3apava. Jlokasars, yTo HepaBeHCTBO a’+ b?2>2ab BepHO npu JOOBIX
a ub.

P B sagauye 3 u3 § 2 mokasaHo, 4TO HOPH a # b BHINOJIHAETCA CTPO-
roe HepaBeHCTBO a’+b?’>2ab. Ilpu a=>b HepaBeHCTBO IpeBpa-
maercs B OYeBHAHOe paBeHCTBO 2a’=2a’. CiexoBaTesibHO, Hepa-
BeHCTBO a’+b%>2ab BepHO mnpu JOOBIX @ u b, npuyéM BsHaAK
paBeHCTBA MMEET MEeCTO TOJBKO Ipu a=b. <]

YCcTHbIe BONPOCHI M 3anauuqJ

1. Kakoe HepaBeHCTBO HA3BIBAIOT CTPOTMM; HecTporum?

2. Uro o3HauaeT HepaBeHCTBO a<b; a=b?

3. IlepeuncauTs CBOMCTBA HECTPOTHX HEPABEHCTB.

4. HazBaTh NOPOTHBOIOJIOKHBIE B3HAKHM CTPOTMX H HECTPOTHX Hepa-
BEHCTB.

5. Jano HepaBeHCTBO a=5. O0bsACHHUTH, mouemy a+ 10215 aBiaser-

cd BepPHBIM HepaBeHCTBOM. SIBiserca U BepHBIM HEPaBEHCTBO

-5a <-25?

BeoaHbie ynpaxueuuai

1. K obeum uacTaM HepaBeHCTBa 2a — 3 <5 npubaBHTH YMCJIO —5; a; —da.

2. O6e uyacTy HepaBeHCTBA 4b <5 YMHOMHTH HA UYMCJIO %; 3; —2; —i.

3. BEINOJHUTE CJIO}KE€HWe HEePaBeHCTB:

1) a>3 n b>-2; 2) x<-4 u y<4.
4. BRIIOJHATE YMHOKEHHE HEePABEHCTB:
1) x>5 u y>3; 2) 1<2 u 0,56<2,5.

5. MukpoasTobyc paccuuTan Ha 13 mnocajgousblXx Mect. Moryr Jau
B 2TOoM aBTobGyce exaTh cuaa 5 mnaccaxkwupos; 10 mnaccaskupos;
13 maccaskupos; 15 maccaxkupos?

YnpaxHeHus I

75. Hatitu HauboJsbHoiee Iiejioe 4YUCIO 7, YAOBJIETBOPAIONIEe HEePaBeH-
CTBY:
1) n<-2; 2) n<3; 3) n<4;

4) n<-b; 5) n<0,2; 6) n<-0,3.
76. HaiiTu HauMeHbIIee I[eJOe YHCJIO 7, YAOBJIETBOPAIIIEe HEpaBeH-
CTBY:
1) n=2-3; 2) n=26; 3) n>6;
4) n>-4; 5) n>-4,21; 6) n=3,24.

§ 5. Crporne n HecTporuve HepaBeHCTBa 31



77. Halitu HaubGoJsiblee meJjoe t<0 [ ¢ cl1t=0;t<20
4HCI0 X, YIOBJETBOPAIOIIEe 20 20 2
HEPaBeHCTBY: o ..

10 10
1) %sl; 2) i<—2. = "
40 40/
78. 3anucaTh, HUCOOJNL3YA 3HAKH

HEPaBEHCTBA, YTBEPIKICHUS:
1) cerogaa B Mockse 0°C,
a B Canmkr-Ilerepbypre tem-
neparypa (t°C) He Boime,
yeM B Mockge;

2) Boja nopHAmack Ha BeicoTy (A M), He MeHBIIVIO 5 M;

3) remnepartypa (t°C) BOABI B JKHIKOM COCTOAHHH IPH HOPMAJb-
HOM pgaBieHun He MesHbme 0°C; e Ooasme 100°C;

4) cxopocTh (v KM/4) ABHIKEHHUSA aBTOMOOHUJIBHOTO TPAHCIIOPTA B I'O-
poxe He Oosbme 60 Km/4g.

79. Ilycts a<b. BepHO 11 HEpaBeHCTBO:
1) a-3<b-3; 2) ba<bb; 3)a+2,6<b+2,5; 4)a-4>b—-4?

80. Ilycte a=b. BepHO /I HepaBeHCTBO:
1) 2a>-2b;  2) -3a<-3b;  3) _“-;%; 4) 8 b9

12 15 15
I[orcaaa'rb, 4TO:

1) ecitu a—-b=4a+5b, To a<-2b;

2) eciu a—-2b<ba+4b, To 2a=-3b;

3) eciin (x+2)(x-3)<(x+3)(x—2), To x=20;
4) ecmtn (x-5)(x+1)=(x+5)(x—-1), To x<0.

,D,'orcasa'rb, YTO IIPpH BCeX 3HaAUYEHHAX X BEPHO HEepPaBeHCTBO:

1) (x-1D(x+3)<(x+1)% 2) (x+2)22(x+1)(x+3).
83. oxkasath, 4TO:
1) 4x?+1>4x npu mobom x; 2) a+%>2 npu a>0;
3) £+2>2, ecan ab>0; 4) lél, ecim a=zb u ab>0;
b a a b
5) i?%, eciu a=zb u ab<0; 6) a2+b22%, ecnim a+b=1.
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3HaKu HEeCTPOrux HepaBeHCTB

IIpodeccop, Brl 3HaeTe, 4r0 f Bcerja HHTEPECYIOCh HMCTODH-
A eli BOBHMKHOBEHHS HOBBIX CHMBOJIOB M 3HAKOB. PaccKasKu-
Te, NOXKaJyicra, Korjga u KeM ObLIum m3o6peTeHBl 3HAKH He-
CTDOIr'HX HEpPAaBeHCTB.

IlepBoHAUYANBHO 3HAKH HECTPOTHX HEPABEHCTB BAITMCHIBAJIHCH
G¥ey Tak: > (He MeHbile) m < (He Gosbine). DTH CHMBOJBI GHIIH

BBezeHsl B 1734 r. Q)pa_.unyacxnm dbusukom ITvepom Byze-

pom (1698—1758) npm manucasum pabor mo onrtuke. Iloze atm
3HAKH CTaJli 3alMCBIBATE TaK: =2 M <, T.e. TaK, KaK MBI 3alHCBI-
BaeM HX ceroaHs. Hecrporme HepaBeHCTBa, ONMCAHHEBIE CJIOBAMH,
0e3 cnenuanbHBIX CHMBOJIOB, BCTPEYAlOTCS Yy MHOTHMX ADEBHUX y4Ué-
HBIX, HanpuMep B X kHHre «Hauam» EBxiaunpa.

HepaseHncTBO TpeyronbHuka M nonue oropoga

2

370 MHTEepecHo

ITpodeccop, Bel uyacTo roBopuTe © MOJNB3E TEX WM HHBIX

A BHAHUN A mpakTuku. Ho A He MOTY TNpeJCTABUTH, KaK
3HAHHWE, HAIPHUMep, KAKHUX-TO KOHKDETHBIX HEepPaBEeHCTB HJIH
HX CBOMCTB MOJKeT NPHHECTH MHEe IOJb3y B YKHUIHH.

HanpuMep, XOPOLIO BCeM H3BECTHOTO HEPABEHCTBA TPEYIroJib-

HuKa. JlonycTuM, ThI JIeTOM OTAbIXaems y 6abymku Ha gade
(aa pucyHKe a aady ofosmaumm Gyksoit D). Tefe HYKHO XOAHTDH
KayKABIH JIeHb IOJIMBATH JIIOOMMOe pacTeHuWe B GabyImmKUHOM oropo-
Ae (Ha pucyHKe oropoj o6osmaden Oyksoit O). JInA 5TOro HYKHO
HOJOATH K Py4Ybl0 (K HeKoropoil Touke B) M HabpaTh B MAaleHBKYIO
neiiky Boxel. KoHeuHO, THI 3axouenb,
uTobBl TBOH myTH (T.e. cymMMma JJIMH
orpeskor DB u BO) 6min cambim xo- @)
porkuMm. I'e ke ¢ aToit menbio BLIGpPATH
Ha Oepery pyusa Touxry B?

@ HaBaii s mpusesy TebGe NpUMep IOJE3HOTO MCIOIL3OBAHHMS,

(0]

Ecnu neiika ¢ Bomoit nérkas,
TO A OBl IOILIA O caMoil Ko-
POTKOH Jopore K pydYnio, a OT
Heé — no npAMoil K Touke O. B pyueit

§ 5. Ctporne u HecTporve HepaBeHCTBa 33



6BLIO HAXMEHBIIMM. A Thl IOTOM CPaBHHINL HalileHHOe pac-

@ 51 moackaKy, Kax HaliTu Touky B, uToGel paccroarue DB+ BO
CTOSIHME ¢ JJIMHOM INpeAJoKeHHOoro To60# MapIupyTa.

IlocTpouM TOYKY D;, CUMMETPHYHYI0 TOUYKe D OTHOCHTEJNBHO JIH-
Hup Gepera pyuns (puc. 6). OueBnjHO, rje Obl MBI HH B3AJIH Ha Gepe-
ry Touky B, orpesku DB u DB GyayT paBHBIMH, ¥ IO3TOMY 3aija-
HUpoBaHHBIH nyrs DB+ BO 6yzaer
TakuM ke, Kak nyts D,B+ BO. Pac-
cmarpuBas TpeyronbHuk D,BO, MbI
€ MOMOIIBI0 HEPABEHCTBA TPeyroJIbHUKA
nenaem sakJiouenwe: D,0<D,B+ BO.
3HayuT, cAMBI KOPDOTKHI nyTk U Oyaer
DB, + B0, xoropsrii paser D,0 (Touka
B, — rouka nepeceyenus orpeska D,0
¢ nuHHel Gepera pydbd).

@ §1 npepnarana mapmpyr DB, +
he

+ B,0, a OH ABHO AJUHHEE, YeM
DIO.

aBeHcTBa C OAHMM HEeW3BECTHbIM

Bbl 3HaeTe, YTO O/ pelleHusi psaa npuknagHbix 3agaq npuxoauT-
Csi COCTaBNATb MareMaTuyeckylo MOoAeNib B BUAE YPaBHEHUA WK
cucTembl ypaBHeHui. B atom naparpade Bbl y3Haete, 41O Marte-
MaTM4eCKMMKU MOLEeNAMW [ANA peleHns MHOrux 3agad ABnAloTcs
HepaBeHCTBa C Heu3BeCTHbiMW. ByaeTr BBEAEHO MOHATWE PEeLIeHnA
HepaBeHCTBa M MNOKa3aHo, kak MPOBEpUTb, SBASETCA Nn A3aHHOe
YUCNO PELUEHMEeM KOHKPETHOro HepaBeHCTBa.

3a

HyXXHO BCNMOMHWTL:

MOHATHUA YDaBHEHWs W KOPDHA YDaBHEHUH;

YTO 3HAYHAT PEIIUTHL YPABHEHHE;

HAXOMJeHHe KOODAMHAT TOYEK, IOCTPOEHHBIX HA KOOPJAMHATHOM
ILJIOCKOCTH;

mocTpoeHue rpadpuxa JUHeHHON (QYHKIHUH.

pava. W3 aByX ropojoB OTHIPAaBIAIOTCA OJXHOBPEMEHHO HABCTPEYY
APYr ADYTy ABa IOe3fa C OJWHAKOBBIMH IOCTOSHHBIMU CKOPO-
cramu. C KakKof CKOPOCTHIO MOJIKHBI JBHTATHCH II0€34a, UYTOOBI
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4yepe3 2 4 ImocJje Hadaja [JBUYKEHHS CyMMa DAaCCTOSHMIA, IpPOii-
AEeHHBIX MMH, Oblia He Mmenee 200 Km?

» IlycTs X KMJIOMETDOB B Yac — MCKOMAS CKOPOCTH ABIMKEHUS IOe3-
A0B. 3a 2 4 KaXKABIA M3 I0e370B NPOUAET OyTh 2X KHJIOMETPOB.

ITo ycnoBuio 3ajaum cymMma pPacCTOAHWH, MPOMAEHHBIX II0€3HAMU
3a 2 4, goykHa ObITh He MeHbme 200 Km:
2x+ 2x = 200.

Orcropa 4x =200, x=50.

OTBeT. CKOPOCTH ABMIKEHHMA KAaMKIOTO moesza JHOOJIXKHA OBITH He
meHbmre 50 km/u. <]

B mepasencrse 4x>200 6GyxBoit x 0603HAYEHO HEM3BECTHOE UHCJIO.
9TO mpuMep JMHEHHOr0 HEPABEHCTBA C OJHUM HEHU3BECTHLIM.

HepasencTBa BHOa
ax>b, ax<b, ax=2b, ax<b,

B KOTOPHIX a U b — 3ajlaHHble YHCJIa, 4 X — HEeM3BeCTHOe, Ha3kIBa-
0T JIMHEeHHBIMH HeépaBeHCTBAMH C OJHMM HEH3BECTHBIM.

MHorue HepaBeHCTBa, HalpUMep

x—-3 < x—2
3

CBOJAATCA K JHWHEHHBIM HepaBeHCTBAM.

Bripaskenus, croAmume cieBa W CIpaBa OT 3HAKA HEPABEHCTBA, HA-
SBIBAIOT COOTBETCTBEHHO JIEBOM M NpaBOif YacTAMH HepaBeHcTBa. Kax-
Al0e cjiaraeMoe JIeBOW M NpaBOi 4YacTell HEpPABeHCTBA HASBLIBAIOT YJIe-
HOM HepaBeHCTBa.

Hanpumep, B HepaBencTse 2x —5>4 + 3x seBas uacts 2x -5, npa-
Basg 4dacte 4+3x; 2x, -5, 4 u 3x — 4yjeHH HepaBeHCTBA.

Ecin B HepaBencrtBo 2x + 2x =200, monyyeHHOe B 3ajade, [OACTA-
BUTh x =150, x=51, x=60, To mony4arca BepHBIE UYUCJIOBHIE HepaBeH-
cTBa:

4(3-x)>5b+2x,

; 1—325-<3(x+4),

2-50+2-50>200; 2-51+2-51=200;
2:60+2-60=200.

Kaxnoe mus umcen 50, 51, 60 HaswBAalOT pelIeHMeM HEpPaBEHCTBA
2x + 2x 2 200.

Ha3BIBAETCA TO 3HAYEHHE HEM3BECTHOIO, IPH KOTOPOM 3TO Hepa-
BEHCTBO ofbpamiaeTcss B BEepPHOE YHCJIOBOE HEPaBEHCTBO.

PemnTs HEpaBeHCTBO — 3TO 3HAYUT HAWTU BCe €ro peIIeHHS MK
YCTAHOBUTH, YTO HMX HET.

H Onpenenenune. Pemenunem HepaBeHCTBA C OXHHUM HEM3BECTHBIM

§ 6. HepaBeHcTBa C OOHUM HEU3BECTHLIM 35



HewnsBecTHOe YMCJIO B HEPAaBEHCTBE MOXKeT ObITh 0003HAUEHO JI06OM
OyxBoii. Hanpumep, B HepaBeHCTBax

3(y—-5)<2(4-y), 2t—124(t+3),
2z -4
5—§>§—4

Heu3BecTHble 0003HAUYeHBI COOTBETCTBEHHO OykBamMu Yy, t, 2.

YCcTHBIE BOMPOCHI U 3ajaHUA

1. Kakue HepaBeHCTBA HA3LIBAIOTCHA JIMHEHHBIMM HEPaBEHCTBAMHU C Of-
HAM HEU3BECTHBIM?

2. HasBaTh Bce 4YJeHH HepaBeHCTBa 3x —8<2.
3. Uro HA3BIBAIOT pellleHMeM HEepPaBeHCTBA C OAHUM HEM3BEeCTHBHIM?
4. Yro 3HAYUT DEIIUTHh HEPABEHCTBO?

5. [IpuBecTH IpHUMeEpPHI YHCeJ, ABJAKIIUXCA PEIIeHHAMH HepaBeHCTBa
2x<10.

6. [IpuBecT: IpHMepHI IEJOYMUCIEHHBIX DElIeHHi HepaBeHCTBa X < 2,5.
7. Hassath HambosbIilee Iejoe pelneHue HepaBeHcTBa X <0,5.
8. HasBaTr HauMMeHbIIee IeJ0e pelleHWe HepaBeHCTBa X >-—6,4.

9. Pemute ypasHerue 3x—8=7. IIpoBepuTh, ABIAETCA JIH KOPEHb
9TOr0 ypaBHEHHs pelleHueM HepaBeHcTBa 3x—8>T; 3x—-8<T;
3x-8=2T; 3x—-8<T.

BeopaHbie ynpamueuun_]

1. fABasierca nu uyuciao 0 KOpHEM ypaBHEHHA:
1) 3x-5=0; 2) Tx*+2x=0; 3) 4x*-x+5=0.
2. VeraHoBUTh, Kakue u3 uucen —1; 0; 2 ABIAOTCA KOPHAMH ypas-
HEHHdA:
1) x2-x-2=0; 2) ¥’ +x=0.
3. Pemuts ypaBHeHHE:
1) 5x—3=4x+T; 2) x-22=0; 3) x2-4=0; 4) x*+4=0.
4. Tloctpoutsk rpaduk (QYHKIHMH:
1) y=3x; 2) y=—2x+3.
5. CocTaBuUTE BhIpA)KeHHEe [JIfA pelIeHus 3amadu:
1) Muma mén mo mxonsl 0,5 u. C Kakoil CKOPOCTBIO INEN Mab-
YUK, €CJIH PACCTOAHHE 0 IIKOJBI 2 KM?

2) Paccrosrme or goma Ao mKoael Cama OpomIEa €O CKOPOCTBIO
4 xm/u sa 0,3 u. KakoBo paccrosHue OT AOMa J0 IKOJBI?
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YnpaxHeuus

84. 3anucaTe B BHJAe HepaBeHCTBA yTBEDIKIAEHUE:
1) cymma umcen x u 17 Gonbmre 18;
2) pasHOCTh 4mcen 13 u x meHbme 2;
3) mpousBeseHue yucea 17 m x He MeHbIe 3;
4) ynBoeHHas cymMMa uuces x ¥ —3 He Ooabme 2;
5) momycymma umcen ¥ u 3 He GONbIIe WX IPOUBBEICHUS:
6) yasoennoe mpousBeseHMe umcesa X ¥ —4 He MeHBIIE UX DPasHO-
CTH.

85. Kakue us ugmcen 10, %, 0, -1, -2, -5 ABAATCHA pelIeHHUAMH He-

paBeHcTBA:
1) 3x+4>2; 2) 3x+4<x;
3) §x~331—x; 4) 3—x?%x?

86. IIpn kaKMX 3HAYEHHUAX Y BEpPHO HEPaBEHCTBO:
1) -2y >0; 2) -3y <0; 3) y¥’+1=20;
4) 242+320;  5) (y—1)2<0; 6) (y+2)*>0?

87. Ha pucynke 6 msoGpakén rpaduk numeliHO# GyHKIUH y=kx +b.
3anucaTh, KaKue 3HAYEHHUs NPUHUMAET U,
ecsu:

1) x>0; 2) x<0;
3) x>-5; 4) x<-5.

88. Ha pucynke 7 m300paxéH rpaduk JIUHEH-
HOU GyHKIMHU y=kx +b. BanucaTs, Ipu Ka-
KUX 3HAUeHUAX X 3HAYEHUA (PYHKIUU:

1) mosnokuTENBLHEI;
2) HeOTpHIATEJBLHBI;
3) oTpunaTeNLHEI;
4) menbIe —4;

5) He MeHbIme —4;
6) 6osbme —4.

89. C momompio rpaduka GdyEKnuM HalkTH, IpH
KaKHUX BHAYEHMAX X 3HAYEHUA (QPYHKIHH
MOJIOKHUTENbHEI, OTPUIATEJbHEI, bombme 1,
MeHbIIe 1:

1) y=2x+4; 2) y=3x-9;
3) y=—2x-8; 4) y=-3x +6.

§ 6. HepaBeHcTBa C OAHWM HEWU3BECTHLIM a7



eHue HepaBeHCTB

———

PelleHne ypaBHEHWIA Bbl OCYLIECTBAAAW NYTEM MNpuBEOEHUA WX
K MPOCTEALMM ypaBHEHUAM. AHANOrM4YHO Npu peLleHnn HepaseHCTs
UX CTPEMSATCS C MOMOLLbIO CBOMCTB NPUBECTU K BUAY MPOCTEALLMX
HepaBeHCTB. B 3ToM naparpade paccMarpuBaloTCsA CBOWCTBA He-
paBeHCTB, YNpoLLaloLne ux pelueHne, a Takke popmynupyercs an-
rOpUTM pELUEHWUs HEePaBEHCTB, CBOASLLUMXCA K JIMHENHbIM.

Hy)XHO BCNOMHUTL:

cnoﬁc'raa YHCJIOBEIX HepaBeHCTB;
usobpakeHue pAIMOHAJIBHBIX UHCEJI TOYKAMH Ha YHUCJIOBOM OCH;
MNOHATHE PpPellleHnuA HepaBEHCTBa;

YTO 3HAYUT PeEIIUTh HEPaBEeHCTBO.

aJITOPUTM pPeIIeHHudA JUHEHHOr0 ypaBHeHHsA C OJHUM HEHU3BEeCTHBIM;

PelnmeEue HepaBeHCTB C OAHMM HEM3BECTHBIM, KOTOpPbIe CBOJATCH
K JuHEeHHBIM, OCHOBAHO HA CBOMCTBAX UYMCJIOBBRIX HEPABEHCTB, PACCMO-
rpesHbiXx B § 3. IIpuBenémM npuMmepsl pelleHHs HePaBeHCTB.

3apava 1. Pemurs HepaBeHcTBO X +1>7-—2x.
»  IIpeAmnosOMKHUM, YTO YHCJIO X, ABJIAETCSH DeIleHHeM [aHHOro He-

paBeHCTBA, T.e. HEPABEHCTBO X,+1>7—2x, ABIAETCA BEPHBIM.
Ilepenecém uneH —2x, U3 IpPaBOil YacTH HEPaBEHCTBA B JIEBYIO,
W3MEHMB €ro 3HAK Ha TNPOTUBOIOJIOKHBIA, a 4HMcio +1 mepeHe-
céM B NpAaBYIO YACTh C IIPOTHBOIOJIOXKHBIM 3HaAKOM. B pesyibra-
Te IOJYYMM BEepHOe HEepaBeHCTBO X,+ 2x,>7-—1.
B ofenx YacTAX 3TOTO HEPABEHCTBA IIPUBEAEM INOAOOHBIE YJIEHBI:
3x,>6.
Pasgenus ofe yacTH JTOro HepaBeHCTBa Ha 3, Haiifém x,> 2.
IIpeAnonOXUB, YTO X, — pellleHHe HCXOAHOrO HEepaBeHCTBa, MbI
NONYYMJIN, UTO X,>2. UTOOBl y6eauTbCss B TOM, 4TO awoboe 3Ha-
yeHWe X, Oojbpllee 2, ABJIAETCA pelleHWeM HepPaBeHCTBa, JocCTa-
TOYHO IIPOBECTH BCE pacCyKJeHus B 0o0paTHOM MOpPAAKe.
IIyers x> 2. IlpumeHsia CBOMCTBA BEPHBIX YHUCJIOBBIX HEPABEHCTB,
[IOCJIeJOBATEIBLHO IIOJydYaeM:

3x>6, x+2x>7-1, x+1>7-2x.

CrnenoBaTenbHO, Ji000e uucio x, Gonbinee 2, ABIAETCA PelIeHH-
eM [JaHHOT'O HepaBEeHCTBAa.

OTtBeT. x>2. <]
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ITpu zanmucu pelreHMs HepPaBeHCTBA MOXKHO He JABaATh IMOAPOOHBIX
obbacHenuit. Hanpumep, pemenwe 3agaum 1 MOMKHO 3ammcaTh Tak:

x+1>7-2x,
3x>6,
x>2,

Wrak, npu pelleHUH HEPABEHCTB MCIOJL3YIOTCH CJEAYIONIHe OCHOB-
HbIe CBOMCTBA:

[Csoﬁc'rso 1 |JI!060ﬁ YjieH HEePABEHCTBA MOJKHO IIePDEHEeCTH WH3
ONHOH YaCTH HepPaBeHCTBA B APYIYI0, M3MEHHB 3HAK 3TOTO dJe-
Ha Ha MPOTHBOINOJIOXKHEIA; IIDH 3TOM 3HAK HEpPaBEHCTBA He Me-
HAETCH. |

| CBoiicTBO 2 ] O6Ge yacTu HepaBeHCTBA MOYKHO YMHOYKUTH MJIM Pas-
JAeJUTh HA OJHO U TO ’Ke YHCJIO, He PABHOE HYJIO; €CAH 3TO YHC-
JIO MOJIOMKHUTENBbHO, TO 3HAK HEPABEHCTBA HEe MEHHEeTCH, a ecju
9TO 4YMCJIO OTPHMIATEJBHO, TO 3HAK HEPABEHCTBA MEHSeTCH Ha IIpo-
THBOIIOJOMHBIH,

9TH CcBOHCTBA INO3BOJAIT 3aMEHATH JAHHOE HEPaBEeHCTBO APYTHM,
HMEIOII[UM Te e peIlleHus.

Ans pelneHus HepaBeHCTBA C OJHHM HEH3BECTHBIM, KOTODPOE€ CBO-
AUTCA K JIMHEHMHOMY, HYXKHO:

1) meperecTH 4YJIeHBI, COAEPIKALME HEM3BECTHOE, B JIEBYIO 4acTh, a tje-
HBI, HE COJEep)KallHe HeHu3BeCTHOe, B mpaByio (cBoiicTBo 1);

2) npupexs mnono6HbIE 4YieHBI, pasfeluTh obe YacTH HepaBeHCTBa Ha
KO()(QHUIUEeHT NpU HEeHW3BEeCTHOM, €CJM OH He paBeH HYyJIi0 (CBOi-
cTBO 2).

3apava 2. PemnTs HepaBeHCTBO 3(x—2)—-4(x+1)<2(x—3)-2.

» VnpocTuM JIeByI0 M NIpPaBYIO YaCTH HEpaBEHCTBA. Packpoem cKo06-
KH:
3x—-6-4x-4<2x-6-2.

Ilepenecém wieHBI, cojeps;Kaliue HEU3BECTHOE, B JIEBYIO YAaCTh,
a 4IeHbl, He coZepiKalllie HeM3BeCTHOe, B IpaByio (cBoiicTBo 1):

3x—-4x—-2x<6+4-6-2,
IIpuBeném momobHBIE WiIeHBI: —3Xx <2 M pasfenuM oOe YacTH Ha
-3 (cBomicTBO 2): x> —%.

OTserT. x>—§. <
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9To pemreHMe KOPOTKO MOMKHO BAIMCATH TaK:
3(x—-2)-4(x+1)<2(x-3)-2,
3x-6-4x-4<2x-6-2,

woro O
‘}

—-x—-10<2x -8, _
—3x<2, Puc. 8

o |
MHOKeCTBO 4YMCeJ X, YAOBJIETBOPSAIOIIUX fi
HEpPaBeHCTBY X >—%, Ha YMCJIOBOH OCH H30- é i
opakaerca aydom (puc. 8). Touxa x=—§ Piié. B

He NPUMHAJJIEXKUT 3TOMY Jydy, Ha PACYHKe 8

oHa mn300pa’keHa CBETJBIM KDYKKOM, & Jy4 OTMedYeH IITPHUXOBKOM.
MHOKeCTBO YHCe] X, VAOBJIETBOPAIOIINX, HAIIPHMED, HEPaBeHCTBY X = 2,
HasbiBaloT aydoMm. Touka x =2 npumHAMIEKUT aToMy Jaydy. Ha pucysn-
Ke 9 ara Touka m300pa’keHa TEMHBIM KPYXXKOM.

3apnava 3. PemmuTh HepaBeHCTBO x;5 +12 % - xTv3
P YMHOHMM 00e uwacTm HepaBeHCTBa Ha 6:
x-3

3
(x—5)+6=215x—2(x—3).

x -5 5x
PR A26-2= 62—,
6 +6:-1>6 6

PackpoeM CKOOKHM W TpHUBeAEM NOAOOHBIE UJIEHBI:
x—5+6215x—-2x+6,

x+1=>13x+6,

oTkyaa —12x 25, xsml—%.
5
OTBET. S=-—. <]
¥~ 9

MHO3XeCTBO peIleHu#l JTOr0 HEepaBeHCTBA, T.e€. MHOMKECTBO YHCEeNI
xéw%, nzobpakesno Ha pucyHke 10.

B paccMOTPEHHBIX NIpHMepax HepaBeHCTBa
mocJsie YIOpoIeHHWs CBOAHJIIUCH K JIHUHEHHEBIM, N\

¥ KOTOPBIX KO3(h(PHUIMEeHT NpH HEH3BEeCTHOM s -
6bL1 He paBeH HYJIO. B HEKOTOPBIX ciyda- -i3
AX 2T0T Ko3hdUIHeHT MoxKeT OBITH paBeH Puc. 10

HYJIIO.
IlpuBeaéM npuMepbl TAKHMX HEPaBeHCTB.
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Sapava 4. PemmuTh HepaBeHcTBo 2(x+1)+5>3—(1-2x).
P Vnpoctum o0fe yacTH HepaBeHCTBA:

2x+2+5>3-1+2x,

2x+T7>2+2x,
OTKYyZIa

2x-2x>2-17,

0-x>-5.

ITocnenHee HepaBeHCTBO SBJAETCA BEPHBIM IPH JIOG0M 3HAUYECHUH
X, TaK KakK ero JjieBas 4acTe Opu JioboM x paBHa HyJI0, a 0>-5,
CnenoBaTenpHO, M1060€ 3HAUEHHEe X ABJIAETCA DEIIeHHEM HaHHO-
IO HepaBeHCTBA.

OTtBeT. x — moboe wucio. <J

Japava 5. Pemwuts HepaBeHcTBo 3(2-x)—2>5-3x.
» YmOpocTHM JIeBYI0 4acTh HepaBeHCTBA:
6-3x—-2>5-3x,

4-3x>5-3x,
OTKyaa
—-3x+3x>5-4,
0-x>1.

Ilocnenaee HepaBEHCTBO He MMEET PEIeHMH, TAK KaK JieBad YacTh
HepaBeHCTBa NHpH JaI000M 3HAYeHWH X paBHA HYJII, a4 HepaBeH-
crBo 0>1 HesepHO,

CrnemoBaresnbHO, MCXOJHOE HEPABEHCTBO He HMMeeT peIleHMii.

OTBeT. Pemenuit mer. <]

YcTHbie BONpoOCHI U 3asaHus

1. ChopmynupoBaTe CBOMCTBA HEPABEHCTB, NPUMEHAEMbIe IIPU HX pe-
IIIeHUH.

2. IlpuBecTy npuMep NPUMEeHEeHHS K HEPaBEeHCTBY CBoiicTBa 1.
. IlpuBecTy nmpuMep NpUMEHEHUS K HEPABEHCTBY cBoiHcTBa 2.
. ChopmynupoBaTh alropuTM pemIeHUs HepPaBeHCTB.

3

4

5. Kak HasbIBaeTCA MHOECTBO YHCEe, VIOBJIETBOPAIOINNX HEPABEHCTBY
x>a; x<b (a u b— Hexoropsie uucna)?

6

. IlpuBecTu mpumep JIMHEHHOr0 HEPABEHCTBA C OAHUM HEM3BECTHBIM,
He HMeIero pemeHuH.
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BBOAHbIEe yNnpaXHeHUs

1.

. JlaHO BepHOEe 4YHMCJIOBO€ HEPaBeHCTBO 3 >

IlokasaTb, YTO YHUCJIO —7 SABJSETCS DeIleHHEeM HepaBeHCTBA!
1) %x-2<-1; 2) -$y+2;5.

1
2° 2
1) YMHOKHUTE 06e yacTH HEPABEHCTBA HA YHUCIO 2; _5;

2) npuGaBuTE K OfemM uacTAM HepaBeHcTBa umciao —4; 1,5;
1

3) pasmenuTh 00e YacTH HepaBeHCTBA HA YHCJO —-5; 3.

VeTaHOBUTH, IPHM KaKMX 3HAYEHUAX X BEPHO HEPABEHCTBO:

1) 12x<0; 2) 9x>0; 3) -5x<0; 4) —-6x=20;
5) 8x*+1>0; 6) Tx2+520; 7) (x-8)*>0; 8) (3+x)*<0.

. Pemiuts ypaBHeHHE: y
1) 3x+2=—x; 2) 3(x+2)=-2x.
. Ha pucyske 11 usobpakéH rpapuk QyHK- /

nuu y=3x—1. C momomibio pHCYHKa pe- ;

IIUTH HEPABEHCTBO: -1 OF a0t %
1) 3x-1>0; 2) 3x—1<0. .
-1

anaxueauﬂ}

Pemurte HepaBeHcTBo (90—91). S aB 8
90. 1) x+2215; 2) x-6<8; 3) 3<y+6;

4) -4>5-y; 5) 2z22z-T,; 6) 3z2<2z+4.
91.1) 12x>-36;  2) —Tx< 56; 3) %s?;

4) _5<-§; 5) 7,22>-27;  6) —4,5x>09.

PemuTh HepaBeHCTBO M M300pasuTh MHOXKECTBO €ro pelleHud Ha

yucaoBoir ocu (92—93).

92.1) 2x-16>0; 2) 18-3x>0; 3) 3x-15<0;
4) 25 -5x<0; 5) 9-3x=0; 6) 2x+4<0.
93.1) 3(x+1)<x+5; 2) 4(x-1)=25+x;
3) 2(x-3)+4<x-2; 4) x+2<3(x+2)—-4;
x-1_2x-3 3xr=2 2x—1
oy B0 2 .
%) 3 5 %) 4 3
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94.

95.

96.

97.

98.

99.

100.

BHHCHHTB, OpH KaKHX 3HAYEHHAX X BBIPpAXeHHe IPpHHHMaeT II0-
JIOMKHUTEJIEHBIE 3HAYEHHA:

1)gx+4; 2)3_4m 3) 2(x+3) + 3x;
4) 3(x-5)-8x;  5) %—2(x+4); 6) %-3(::—5)-

BrisgcHUTS, IIpH KaKHWX 3HAYEHHAX I BhIpa)XeHWe IIPUHHUMAaeT OT-
punaTeJibHbIe 3HAYEHHA:

1) 5_§y; 2) %—2;}; 3) y—;z+%;
8y-3_2, 3y-5_y. 4-5y _y
4) 5 5 o) 2 2’ 6) 6 6

Haiitu HauMeHbIIee IieJi0e YHCJIO, SABJIAIOINEECS DelleHueM Hepa-
BEHCTBAa:

1) 4(y—-1)<2+Ty; 2) 4y-9>3(y - 2);
3) 3(x—2)-2x<4x+1; 4) 6x+122(x—-1)- 3x.

Hafitu HaubGosblnee mnesoe YMCIO, SABJIAIOIIEECH DEIIeHHMEM Hepa-
BEHCTBA:

1) 5-2x>0; 2) 6x+5<0;
3) 3(1-x)>2(2-x); 4) 4(2-x)<5(1 - x).
Pemute HepaBencTBO (98—99).
1) _-_§<4x+3 2) £-5> 13 bx,
5 27

4-3y 8y+1 3y~2 y-1 b5y+4
3) 3 3 <15y - 6; 4) 8 + 1 >¥ z 3

x+1 x—2 x x—-4 x x+1

n s 7S < B & uto,
1) > x 3t 2) 3 + 3x 3 7

2x-1 2x _3x-2 x, 3x+1 x _5x-2 3x
N T F TR O V=S e T
1) Ilpu xakux a 3HAYeHHe ApOOU —g— GoJsibllle 3HauYeHUA APOOH
a+1?

- 3
2) Ilpn xaxkux b 3HaueHwe apobH —;— MeHbIle 3HAYEHHA [ApPO-
6u 2;—1?

3x —

3) Ilpn xkakux x 3Ha4YeHHe APOOHU 2 Oosnbile 3HAUEHUA pas-
6x -7 & 3—x?

15 9

HOCTH Jpobeit
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Pemurs HepaBeHctBo (101—104).

101.

102.

103.

104.

105.

106.

107.

108-

109-

1) 3(x-2)+x<4x+1; 2) 5(x+2)~x>3(x—1)+x;
3x+6 x _x+2, 2x-1
D= " =%

5) 5x+1>2(x—1)+3x+3; 6)x54—x£2—§.

3x +1
-4<x- 5 2

1) 5(x+2)+2(x-3)<3(x—1)+4x;
2) 32x-1)+3(x—-1)>5(x+2)+2(2x - 3);

5x+3 > _x=-7, _x-4_,5,. Tx-4
3) —— 1> 3x 3 4) 2 5 <2x =

L]

1) (x-1)2+7>(x+4)%

2) (1+x)P2+38x*<(2x-1)*+T;

3) (x+3)(x—-2)2(x+2)(x—3);

4) (x+1)(x—-4)+42(x+2)(x—-3)—x.
2 3

3x+6 2x -4
-2,3 -7 &

0,4x + 8 2,1 +6,3x

1,7 _
T

_—38 ..
3,2-6,4x

1)

<0; 2) >0; 3)

4) 0; 5) 0; 6)
IIpu xkaxkux x 3HaueHus QYHKOuUHA y=2,5x —4:
1) moJ0KHUTENBHBEI; 2) oTpunaTe/bHBI;

3) Goabuie 1; 4) menpine —47?

IIpn kakux x 3HaueHus GyHKouu y=3,5-0,5x:
1) mONOKUTENBHEL; 2) HeoTpHIATEJIbHEI;
3) e OGoxapme 3,5; 4) we mensme 17

IToctpouts rpadur ¢ysxoun y=3-2x. C momompio rpadpuxa
HANTH 3HAYeHWsA X, IIPM KOTOPBIX TOYKM rpadHuKa JeKarT:

1) BeIIIe ocu abciucc; 2) BpIle HpAMO#A Yy =2;

3) Hmoke ocu abcmuce; 4) suke npsaMon y=4.
PesynpTaThl NPOBEPHUTH, COCTABJIAS U pellasd COOTBETCTBYIOIIHAE
HEepaBeHCTBA.

CKOJIBKO KeJIe3HONOPOKHEIX TuiaTdopMm norpebyercda AJsA mepe-
Bo3KH 183 KoHTeliHepOB, ecjii Ha OZHOH IjIaT(GopMe MOKHO pas-
MecTUTL He OoJsiee 5 KOHTeHHepOB?

Paboumii mo miaHy moysked wuarorosuTh 40 peraseit. Cxonabko
nerajed OH HOJKEH H3TOTOBUThL, 4YTOOBI NEPEBBINNOJHUTHL ILJIaH
foxnee weM Ha T%?
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110. Oxgna cropoHa TpeyroJibHMKAa paBHa 8 cMm, a apyras — 13 cwm.
1) KakuM HaMMEHBIIUM IeJIBIM YHUCJIOM CAHTHMETPOB MOXKeT OLITh
JJIAHA TpeThbedl CTOPOHEI?

2) KaxuM HauGOJbIINM LEJIbIM YUCJIOM CAHTHMETPOB MOXKeT ObITh
AJIAHA TPeThbeill CTOPOHBI?

111. Cymma HeYETHOTO YHCJa € TPeMs MNOCHeAYIONIUMH HEeYSTHHIMH
uucaamMu Ooabme 49. Haiitu HauMeHbIlee HEUETHOE UYMCJO, YAOB-
JIETBOPAIONIEE ITOMY YCJIOBHIO.

112. Cymma 4€THOro 4mcja ¢ YTPOEHHBIM MOCHeAYIONIMM YETHBIM YHC-
Jom MmesHbme 69. Haiitm mHambonbmiee 4éTHOE YMCJIO, YAOBJETBO-
pAlOIee 3TOMY YCJIOBHIO.

M3 aByx myHKTOB, HaXoAAIUXCs Ha paccrosauu 60 KM, ormpas-
JATCA OJNHOBPEMEHHO HaBCTpedy APYr APYry MOeIleXoJ U BeJio-
CHIIEAHCT C IOCTOAHHBIMHU CKOpOCTAMH. CKOpPOCTBH IABHIKEHHSA IIe-
mexojga paBHa 4 KM/4. C Kakoé CKOPOCTBIO [JOJIJKEH [JBHUIAThCH
BEeJIOCHIIEJUCT, YTOOBI ero BCTpeda C IelIexOoJ0M IIPOH30ILja He
IIo3Ke 4YeM 4Yepe3d 3 4 mocje Hadajia JABHMKEHUA?

Ha copeBHOBaHMAX BeJOCHIEAHCTHI MOJKHBI IpoexaTh 155 Km.
BesiocmnmeaucTel CTAPTYIOT IIOOYEPENHO C HHTEPBAJIOM 5 MHH,
M KaKJbli M3 HUX eJleT C MOCTOAHHOH cKopocThio. CKOpocTs mep-
Boro Benocunegucra paBHa 30 km/u. C Kako# CKOpPOCTBIO I0JI-
JKEeH OBUTATHCHA TPETHH BeJOCHIEAUCT, YTOOBL! NpUOLITE K (uHH-
m1y paHbIIe IIepBOro?

IIpy xaxKux 3HAYEHHAX X TOUKHM rpadpuxa Qysxmum y=3x+4,5
Jie;kaT Bhllle To4deK rpaduka ¢ysxnum y=-2x+1?

Ilppn xaxkux 3HaYeHHUAX X TOYKH rpadmka GyHKOUH y=5x-—4
JekaT HHKe Todek rpadbura dysxkmum y=0,5x+57?

Ha kaxkoe HaWMeHbIlee IeJi0e UYHCJIO CAHTHMETPOB HY>KHO YBe-
JUYHATE JJAHY OKPYMKHOCTH, 4YTOOBI €€ paauyc yBenwmuuics 0o-
nee yem Ha 10 cm? ([Inmsa ¢ OKpys;KHOCTH paaumyca R Haxopur-
ca no dopmyne: ¢c=2nR, roe n=3,14... .)

b 4 HepaseHcTBa c NnapameTpamm

HpH 3HAKOMCTBE C CHCTEeMaMH JIMHEeHHBIX ypannenuii A pac-
m% CKas3ajJl BaM 0 3ajadax ¢ napamempamu ¥ INoxKasayl, KaK pe-
= mawTCA YypaBHeHHHA C ODapaMeTpaMH.

5 mory mpuBecTH mpHMep YpaBHEHHsA ¢ mapaMeTpoMm: ax =15,
o rjge x — HEM3BeCTHOe, a 4YHCJI0 @ — napamerp. IlomHIO, 4YTO
€CJIM CTABUTCA 3ajjada pellleHHs ypaBHEHHA C IlapaMeTpoM,
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TO HYXXHO DPacCMOTpPETH BCe CJIydYaH, KOrja ypaBHeHHe HMeeT KOop-
HHM ¥ KOTJa He MMeeT KOpHe#. YpaBHeHHe, KOTOpoe #A IpHaymMmaa,

npu a#0 HMeeT OAMH KOPEHb x=§, a nmpu a=0 ypaBHeHHe He
a

HMeeT Kopneﬁ. Beckoneuno MHoOro Ropaeﬁ 38TO ypaBHeHMe HH IIpH
KaKoM a MMeTh He Gyzer. A BoT, Hampumep, Aad ypaBHeHuA ax=0
npu a=0 xopHem Gyzer awoboe 4YHCIO.

JIlymaio, uTo pemars JAUHefHBIe HepaBeHCTBA C MapaMeTpa-
@f

MH HEHaMHOIo Tpy/JAHee, YeM ypaBHeHHA...

HHUA Toro e KJjacca. Tem Gosee HepaBeHCTBAa C IapameTpa-
mu. Craxu, mo)kanyiicta, Kak pelIdTh, HanpuMmep, Hepa-
BeHCTBO ax>07?

\ Paccy»xaio Tak: mapaMeTp @ MOKeT NPHHMMAaTh pasHble 3Ha-
@_‘ YeHHS UM B 38BHCHMOCTH OT 3TOr0 MHe HY’KHO HaXOIHUTH X.
= Bcam a=0, To HepaBeHCTBO He MMeeT DelleHUi, TaK KakK Tor-
na npu aobom x npousseaesune ax =0, IIpu a >0 HeusBecTHOE X JOJIHK-
HO GBITH IIOJIOMKHTENBHBIM, a npu a <0 — orpunarensHsiM. BepHO?
Ter abconOTHO BEpHO DEIIMJ OZHO M3 CAMBIX IPOCTBIX Hepa-
BeHCTB ¢ napamerpom. Teneph A moKaKy BaM perneHue Gosee
CJIO}KHOTO HepaBeHcTBa 4 + 3ax > 12x +a ¢ napamMeTpoM 4.

@ Boobme pemaTk HepaBeHCTBA TpPyJAHee, 4eM pellaTh ypaBHe-

P> TIIpeobpasyem aTO HepaBeHCTBO K YAOOHOMY /JIf AHAJM3A BUAY:
3ax-12x+4-a>0, 3x(a-4)-(a-4)>0, (a-4)(3x-1)>0.
1) Eciu a—4=0, 1. e. a=4, HepaBernctso npumMeT Bug 0-(3x-1)>0.
9To HepaBeHCTBO He WMMeEeT DeIleHHi.
2) Ecim a-4>0, To, pasgenuB obe u"acTH HepaBeHCTBa Ha I0JIO-
JKUTEeJIbHOE UHMCJO a@—4, MOJyYuM HepaBeHCTBO TOIO e 3HAKAa, YTO
M MCXOAHOEe, T.e. 3x—1>0, orkyza x> %
3) Ecaim a—4<0, 1o penenme obemx vyacTeil HepaBeHCTBA HaA OTPH-
maTenbHOE YMCJI0 a—4 naérT B peaynbTaTe HepaBeHCTBO MPOTHBOIO-
JIO3KHOTO 3HAKa, T.e. 3x—1<0, orkyga x< %
OrBeT. Eciu a=4, 7o HepaBeHCTBO He HUMeeT DelIeHH; ecau a >4,

TO x>l; ecnu a<4, TO x<é—. <]

Teneps nonpobyiiTe caMOCTOATENbHO PEIINTh OTHOCHTEIBHO X
cleAyIoIe HepPABEHCTBA:
1) ax<4; 2) 3ax>1; 3) 2ax—-4>x;
4) 3ax+3<x+5; 5) ax—-a*=2x-1; 6) ax+9<3x+ad’.

Jnsi caMOKOHTPOJIA JaM OTBeEeT, HAaIpuMep, K 5 3afaHuio: ecau a>1,
Tox2a+1;ecina<l, To x<a+1; ecim a=1, To x — nwboe YHUCIO.
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€Mbl HepaBeHCTB C OAHUM
BECTHbIM. YUCNOBbLIE NMPOMEXYTKU

C noHATMEM CUCTEeMbl Bbl NO3HAKOMWAMCHL B 7 Klacce W Hayyu-
JINCb pellaTbh CUCTEMbl JIMHEWHbLIX YPaBHEHWUI C OBYMSA HEU3BECTHbI-
Mu. B atom naparpacde O6yayT pacCMOTPEHbl CUCTEMbl JIMHENHbIX
HEepaBeHCTB C OOHUM HEeu3BecTHbIM. MHOXeCcTBa peLieHUA CUCTEM
HEpPaBeHCTB MOryT 3anucbiBaTbCHA C MOMOLUBLID MPOMEXYTKOB (MH-
Tepeanos, MONYUMHTEPBANOB, OTpe3kos, nyyen), C obo3HAYEHUAMMU

|

{

|

|
YUCNOBbLIX NMPOMEXYTKOB Bbl NMO3HAKOMWUTECH B 3TOM naparpade. 1

HyxHO BCNOMHMTB:

CBOMCTBa HepaBEeHCTB;

aJrOpUTM pellleHus JIMHEHHBIX HEPaBEHCTB C OZHUM HEM3BECTHBHIM;
NOHATHE pellleHUus HEepPaBEeHCTBA;

IOHATHSA JIy4a M OTpPe3Ka;

aJTOPUTM IIOCTPOEHUs rpaduKa JUHEeHHON (YyHKIINN;

TIIOHATHE CHUCTEMBI yYpPaBHEHUI.

1. CuctemMBsl HepaBeHCTB.

3apava. B mycroit Gacceitn BmectumocThio 4000 5 Havanu HAJIMBATH
Boay. CKOJBKO JIMTPOB BOABI B YAC HYYXHO HAJIUBATHL B bacceiiH,
4yTOOBI ueped 4 u ObLIO 3amosiHEHO 0GoJiee IMOJOBHHEI Bcero Oac-
ceifHa ¥ 4TOOBI 4Yepe3 5 u GacceilH He mepenoJHHJICH?

P IlycTe X JHTPOB — KOJWYECTBO BOJBI, IIOCTyIAalomeil B GacceitH
s3a 1 u. ITo ycnoButo samaum 4x>2000, 5x<4000. M3 mepsoro
HepaBeHCTBa moaydumm x>500, a us Broporo x < 800.

OrBer. 3a uyac Hy»XHO BauBaTh B OacceitH Gosbme 500 1 BogsI,
HO He Ooasmie 800 i1 BOABI. <
B mepaBencrBax 4x>2000 u 5x <4000 HeusBecTHOE YHCJIO X OXHO
u 1o sxe. IToaToMy 3T HepaBeHCTBA PacCMAaTPUBAIOT COBMECTHO M IO-
BOPAT, YTO OHU 00pPA3yIOT CHCTeMy HepPaBEeHCTB:

4x > 2000,
5x < 4000.

PurypHasa CKoOKa NOKasbIBaeT, UTO HYKHO HANTH Takue 3Hade-
HHUA X, IPA KOTOPBIX 06a HepaBeHcTBa cucTeMbl (1) ofpamarorcs B Bep-
HBIE UYHCJIOBBIE HEPaBEHCTBA.

Cucrema (1) — mpuMep cMCTeMbl JHHEHHBIX HEPABEHCTB C OXHHUM
HeU3BEeCTHBIM.

(1)
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IlpuBeném emé mpuMephl CHCTEM HEDPABEHCTB C OJHHUM HEH3BECT-
HBIM, CBOJAIIUXCSA K CHCTeMe JIAHEeHHBIX HEepPaBeHCTB!:

3(x+1)>5, 2x —12>3x,
4(x-1)>x-2; 5(x-1)<8.

ercs TO 3HAYEHHE HEM3BEeCTHOro, NpPH KOTOPOM BCe HepaBeHCTBAa
cucTeMbl 0OpammaloTcsa B BepHBIE YHCJIOBBIE HepaBEHCTBA.
Pemuts cHCTEeMYy HEPaBEHCTB — 9TO 3HAYWUT HAWTH BCe pelleHHHA
9TOH CHCTEeMBI HWJH YCTAHOBHThH, YTO HMX HET.

E PemeauemM cHCTeMBI HepaBeHCTB C ONHHM HeHM3BeCTHBIM Ha3bIBa-

Hanpumep, x=1 saABafAeTca pelleHHWEM CHCTEMBEI

2x = -4,
l3x <9, )

Tak Kak npu x=1 oba HepasBeHcTBa cucrTeMbl (2) BepHBI:

2-1>-4,
3120
Pasnenus obe uacTu mepBOro HepaBeHCTBa cucTeMbl (2) Ha 2, a BTO-
poro — Ha 3, HOJYYHUM:
x=2-2,
lx <3.

CrnenoBaTesIbHO, PEIICHUAMH CHCTEeME! (2) ABAAIOTCA BCe 3HAYEHUdA X,
KOTOphle He MeHbIne —2 u He Gonbmre 3.

HepaBencTBa X >-2 W x <3 MOKHO 3amMcaTh B BHJe ABOWHOIO He-
paBencTBa: —2< x<3.

2. YnucyoBbie NMPOMEXYTKH.

PemmeHHAMH CHCTEM HEPABEHCTB C OJAHHUM HEHU3BECTHBHIM ABJIAIOTCH
pa3JudYHBIe YHCJIOBbIe MHOXKECTBA. JTH MHOXKECTBA HMEIOT Ha3BaHWI.

Tak, HA YHUCJIOBOHA OCHM MHOKECTBO uYHCeJl X, TAKHX, 410 —2<x <3,
u3o0paskaercss OTPE3KOM C KOHIaMu B Toukax —2 m 3 (pumc. 12).

-2 3 Puc. 12

ITosToMy MHOKECTBO dYHCEJ X, YAOBJIETBOPAIIIUX HepaBeHCTBAM
—2< x<3, HassIBAIOT OTpPe3KoM u obosnauaior [-2; 3].

! Eciim a<b, TO MHOXXECTBO YHCeJ X, YAOBJIETBOPDAKINUX HEPDaBeH-
crBaM a<x<b, HasblBaeTcs OTpesxkoM u obosHauaerca [a; b].
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-2 3 -1 2 4 7

Puc. 13 Puc. 14

Hanpumep, orpes3ok [4; 7] — aTo MHOMeCTBO UHCeJ X, YIOBJIETBO-
papomux HepaBeHcTBaM 4 <x < 7. [lna MHOMXeCTB 4YHCeJI, YAOBJIETBOPHA-
IOIUX HepaBeHcTBaM Buaa 2<x<7, —-1<x<2, 4<x<T, Takxe BBO-
AATCH CHelHajJbHBIe HA3BAHHWA.

Eciu a<b, TO MHOMECTBO UHCeJ X, YAOBJETBOPAIOIIHX HepaBeH-
crBaM a<x<b, HasmiBaeTcsi HHTepBajJoM u obGosHauaerca (a; b).

Hanpumep, uHTepBasn (—2; 3) — 2T0 MHOMKECTBO UYHCE] X, YAOBJIET-
BOPAIOIIUX HepaBeHcTBaM —2<x<3 (puc. 13).

MHoecTBa 4YHCeJ X, YVAOBJIETBOPAIOIINX HEPaBeHCTBAM BHIA X >a
B Xx<a, TaKyXe HAa3bIBAal0OT HMHTEpPBAJaMH.

MHoOkecTBa YHCEJ X, YAOBJETBOPAKINX HepaBeHCTBAM a < x < b muinm
a<x<b, Ha3pIBAIOTCA MOJYMHTEpBaJaMu X 0003HAYaIOTCA COOTBET-
cTtBeHHO [a; b) u (a; bl.

Hanpumep, noayuntepsBan [-1; 2) — 9T0 MHOXKECTBO 4YHCeN X, YAOB-
JIETBOPAIONINX HepaBeHcTBaM —1 < x < 2; noayurarepBan (4; 7] — mHO-
JKeCTBO YHMCeJl X, YIAOBJIETBOPAKINUX HepaBeHcTBaM 4 <x <7 (puc. 14).

OTpeaKH, HHTEepBaJibl, MOJYHHTEPBAJIbI M JIYUH Ha3BIBAIOT YHCJIOBBI-
MH IIPpOMeEKYyTKaMHM.

Ta.RHM 061’)&301\1, YHUCJIOBBIE IPOMEXYTKH MOMHO 3aJaBaTh B BHJE
HEepaBeHCTB.

x=25

2<x<T

2 3 4 5 6 7
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YCTHbIE BONPOCHI M aanauunJ

1. Yro Ha3BIBAIOT PEIIeHHEM CHCTEeMbl HEpPABEHCTB C OZHMM HEMU3BECT-
HBIM?

2. Yro 3HAUMUT PEIIUTL CHCTEMY HepaBeHCTB?

3. IlpuBecTn mpuMep ABOHHOrO HepPABEHCTBA M IIE€PEUNCIUTL HepaBeH-
CTBa, B3AaIHMCAHHBIE C €ro IOMOIILIO.

4. Kax Ha3bIBaeTcHs MHOKECTBO 4YMCEJ, VYAOBJETBOPAIOLEe HepaBeH-
crBaM asx<b, roe a<b? Kax obo3HauaeTca TaKoe MHOMECTBO?
5. Kakoe MHOKeCTBO 4MCeJl HA3BIBAIOT UHTEDPBAJIOM; IIOJYUHTEDPBAJIOM?

6. Kakum o6IIMM TEepMHMHOM HASLIBAIOT OTPE3KH, MHTEPBAJIBI, HOJYHH-
TepBaJIbl, Jy4u?

7. IlpuBecTH mpuUMep OTPe3Ka; MHTEpPBaja; NOJYyHHTEepBaja; Jyda.

BBoaHbie ynpaxXHeHUs

1. PemuTs HepaBeHCTBO:
1) bx-T22x+1; 2) 8x+6<2x-1.

2. Ha uyucnoBoit ocu u300pa3UTh MHOKECTBO DPeIeHHN HepaBeHCTBA:
1) 4x-12<0; 2) 3-2x=0.
3. He crpos rpaduka QyHKIMH Y = %x — 3, ompejeJuTh, NPH KaKHUX

3HAYEHUAX X €€ 3HAUYEHUHA INOJIOHUTEeJIbHBI; HEe NOJOYXHTEJIbHBI.

4. U300pa3uTh Ha YKUCJIOBON OCH MHOYKECTBO peIleHHH HepaBeHCTBA
x>2; x<4.

anaxuauunl
118. Kakue m3 uyucen —3; 10; 12 asiadaioTea pelleHHSMH CHCTEMEI He-
PaBeHCTB:
1) 5-xx<09, 2) 11
[2—3x:>—4; gr—enlk
5-2x>-257
119. Kakue u3 uncen —2; 0; 1; 2 ABIAKOTCA pelIeHHUAMH CHCTEMBI He-
PaBeHCTB:
1) N12x-1<11, 2) (4x-1>4-x,
-3-x<0; x+6>2?
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120.

121.

122,

123.

124.
125.
126’

127.

HajiTu BCce menble UMCIa, SABAAIOIINECH PeIIeHMAMH CHCTEeMbI He-
PaBEeHCTB:

1) [x>2, 2) [x<3, 3) [x<2,7, 4) [x=-5,1,
X< x>-1; x20; x.<5,1,

MHOKeCTBO YHCeJ X, YAOBJETBOPAIOIIUX AAHHOMY ABOWHOMY He-
PaBeHCTBY, BalMCATh C IIOMOINLI0 0003HAYEHMH YHUCIOBOIO IIpPO-
MeKyTKa ¥ u300pasuTh €ro Ha YMCJIOBOM OCH!:

1) 1<x<5; 2) -1<x<3; 3) -1<x<4;
4) 1<x<2; 5) -8<x<1; 6) -4d<x<-2.

MHOeCTBO 4mMces] X, NPUHAMJIEKAIINX TaHHOMY YHCJIOBOMY IIPO-
MeKYTKY, 3alucaTh B BUJE JBOMHOIO HepaBEHCTBA M H300pasUTh
ero Ha YMCJIOBOM OCH:

1) [-4; O]; 2) [-3; -1]; 3) (—4; -2);

4) (0; 3); 5) (-1; 4]; 6) [-2; 2).

3&HHC&TB B BHIe ,[[BOﬁHOI‘O HepaBeHCTBa, a TaKXe C INOMOIIBIO

0003HAUYEHNH YHCJIOBOI'O NPOMEMXYTKa MHOMKECTBO 4YHCeJ X, H30-
Opa)kéHHOe Ha pHUCYHKe 15.

a) B) —_—
‘f.. ,,L s L e
-1 5 -4 -1
6) r)
e " -
-1 2 -4 0

Puc. 15

Hmeror nu obmue Touku orpes3ok [2; 3] m muTepBan (1; 4)?
Hmeror nu obimgme Touku orpesku [2; 4] um [3; 5]?

Ha oxHOM KOOpDAMHATHON NIJIOCKOCTHM IIOCTPOMTHL rpaduKu (QyHK-
mui y=—2x-2 u y=2—32‘-. OrMmeTuThs Ha OCH abCIHUCC MHOMKe-

CTBO 3HAYEHHUH X, IPH KOTODPHIX 3HaUeHUA OOeHMxX (PyHKIMIA:
1) monoKUTENLHBI; 2) oTpULATEeNbHEI.

Ha oaHO# KOOpPAWHATHOM ILJIOCKOCTH M300payKeHbl rpadHUKH ABYX
JuHeHHBIX QyHKIUHK (puc. 16). Yrasarer sHaueHUs X (eCJIH OHHU
CYIIECTBYIOT), IIPH KOTOPLIX 3HaYeHus obeux (PyHKUUN OZHOBpe-
MEHHO IOJIOXKHUTEJIbHbI; OTPHIATEJbHEI.
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a) y B) y“

Pl N

6) y r) v\

=Y
oL
o
<
]
w )

//_;3 0 1\ " /5 0

Puc.

PemuTe HepaBeHCTBO:

-

1) (x—3)(2x — 3) + 6x2< 2(2x — 3)?;

2) (5-6x)(1+3x)+ (1 +3x)2<(1 + 3x) (1 — 3x);
3) (2x+1)(4x® - 2x + 1) - 8x°>-2(x + 3);

4) (x—2)(x*+2x +4)<x(x®+2) + 1.

|

16

b 4 JivHeliHbie HepaBeHCTBa C ABYMS HEM3BECTHbIMM

M UX CUCTEeMbl

H3BECTHOE, MBI YK€ 3HAKOMBLI. A kKak pemiaTcd HepaBeH-

cTBa ¢ AByMsa HeusBecTHbIMH? Yrto, Hampumep, Oyzer peme-
HMeM HepaBeHCTBa X =y?

g IIpodeccop, ¢ pemeHneM HepaBeHCTB, COAEPKAINIUX ONHO He-
oA

Boobuie pewenuem nepasercmea ¢ 08YMa HEUIEECTHbLMU

Hasvteaemcesa napa uucen (x; y), obpawawwas danHoe He-

pasencmeo 6 6epHoe HUC/L060e Hepaeencmeo. Pewumbv He-
PABeHCmE0 — Mo 3HAYUM HAUMU MHONCECMB0 6CeX €20 PEeUleHUil.
Tak, pelleHHAMH HepaBeHCTBa X =y OyAyT, HampuMep, mapbl THCEJ]
(5; 3), (-1; -1), Tak ®Kak 523 m -1=>-1.

Ho kak HaiiTH MHOKeCTBO BCeX DeIlleHHH HepaBeHCTBA X =Y
*,*# (Begp map 4HceJ, Y KOTOPHIX NepBOe YMCJIO He MeHBIIe BTO-
poro, GeckoHe4yHO MHOro)?
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AHajmoru4HO TOMY, Kak MBI H300pajkaeM INTPHUXOBKOH Ha
G¥G ) KOODAMHATHOI NpAMOI MHOYKECTBO BCeX PpeIleHHH HepaBeH-
ﬁ? CTBa C OZHHM HEH3BECTHBIM, MHOKECTBO PeIIeHHil HepaBeH-
cTBa € JBYMsS HEHW3BECTHBIMH MOMKHO TOXe H300pasuTh IITPHUXOB-
KOM, HO y:Ke Ha KOODAMHATHOM IJIOCKOCTH.

HepaBeHCTBO X 2y, KOTOpPOEe MOYKHO 3alIMCATh M B BHAE Y < X, HMe-
eT B KadyecTBe PelIeHHA MHOKECTBO IIAp YHCeJ — KOOPAUHAT TOYeK
ILJIOCKOCTH, OTMEYEeHHBLIX HA PHCYHKE ¢ B BHJE 3aIITPUXOBAHHOM IO-
JIVILJIOCKOCTH BMecTe ¢ eé rpaHuueil (rpadurom QyHKOHH Y = X).

HelicTBUTeNbHO, ANA J060H TOYKHM A(x;; ¥;) 9TOH HOJYIJIOCKO-
CTH Y, <X, (Ana Todyexk eé rpaHunel y=x). Haa mwoboit ke TOUKH
B(xy; y,), He TpHHAAIeKamell B3alITPUXOBAHHOH IIOJYIJIOCKOCTH,
Yy> Xy, T. €. PEIIeHHsIMH HEpPABEHCTBA SABJIAITCA TOJBKO BCe TOU-
KM 3alITPUXOBAHHON MOJYIJIOCKOCTH DHCYHKa a (¢ eé rpaHwuiei).

ITokaykuTe, moMKaNyiicra, KaKk pelIalwTcsa OoJjiee CIOKHBIE He-
4,4 paBeHCTBa C ABYMSA HEM3BECTHLIMH.

Pemmv BMecTe HepaBeHCTBO 2X —y < 3. 3anuiieM AaHHOE He-

paBeHCTBO B Bufe y>2x — 3. Ha pucyHke 6 mTpHXOBOM JIH-

HUel u306pakéH rpapuk GyHKmum y=2x-3, a IITPUXOB-
KOl — pellleHUe HepaBeHCTBA Y > 2x — 3 (IOJYILIOCKOCTh HAJ NPAMOM
y=2x—3 0e3 eé rpaHHIHI).

Ha:sepﬂoe, Tellepk Mbl CMOMKeM pellaTh CHCTEMElI HEPABEHCTB
*,*) C ABYM#A HEU3BECTHBIMH?

TO‘LHEE, CMOMeTe Haoﬁpaxf.a'rb pellieHHA CHCTEM HepABEHCTB
LIITPUXOBKOH HA KOOPAMHATHOMH maockocTu. Ompezenum cHa-
uajga, 4TO e Ha3blBaeTCd pellleHMeM CHCTeMbl HepPaBeHCTB
C OBYMSA HeH3BeCTHEIMH.

Pewenuem cucmemv. HepasenHcme ¢ 06YMA HeU3IBECMHbIMU HA-
3bieaemca napa yucen (x; y), obpawanuias kaxdoe HepaseHcmMao
cucmembl 6 B8epPHOE HUC080€ HePABEHCMEO0.

y>2x-3,
PemuM cucTeMy HepaBeHCTB {y )
a) YA _ o o7
B y2 ,y's' 4
1..-
x
} 0 + S =
s 1 x
Y,
A
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Pemenne HepaBeHCTBa Y > 2x — 3 ms3obpakeHO Ha pUcyHKe 0. Pe-
meHHe HepaBeHCTBa Y <1-—x — HA PHUCYHKe 6.

Bce pemreHns cucTeMbl HEPABEHCTB MOXKHO H300pasuUTh C IIOMO-
MBI YaCTH KOODAMHATHOH IIJIOCKOCTH, B KOTOPOH IlepeceKaioTcs
IITPUXOBKHU (puc. 2), ua3obpakaloiiue pellleHWe KAa)XJAOro U3 Hepa-
BEHCTB CHCTeMBI B OTAeNbHOCTH. [lefiCTBHTENBHO, KOODAMHATHI TO-
yer (x; y) 9Toil UYaACTHM NJIOCKOCTH H#BJAITCA NapaMH 4YHceJ — pe-
MEeHUAMH KaK I[IepBOro, TAK ¥ BTOPOro HEPABEHCTBA CHCTEMBI.

B) yA

Teneprs caMocTOATENBEHO H300pasHTe HA KOODAMHATHOM IJIOCKO-
CTH pellleHHe CHCTeMbl HepaBeHCTB:

1) y<2-x, ) 2x-y<3,
y=23x+1; 2x +4y-3<0.

eHune cucrTtemMm HepaBeHCTB

Pewatb nUHENHbIE HEpPaBeHCTBa C OOHUM HEU3BECTHbIM Bbl YyXe
Hay4unucb. 3HaeTe, 4TO Takoe CUCTEMa HEpaBEHCTB W peLleHue
cucTtembl. MO3TOMy NPOLIECC peLUeHUsi CUCTeM HepaBeHCTB C 0A-
HAM HEU3BECTHbIM He Bbi30BET y BaC 3aTpyAHEHWN.

HY)I(HO BECNOMHWUTDL:

® IOHATHUA CHCTEMbl HEPABEHCTB M pPEIIeHUudA CHCTeMbl HEpaBeHCTB
C OZHMM HEH3BECTHBLIM;

m wu300pa)keHHe Ha YMCJIOBON OCH YMCJIOBBIX IPOMEXKYTKOB U HX 0060-
3HAYEHUHA;

¥ CBOMCTBA HEPABEHCTB;

@ JeHcTBHA C MHOrO4JeHaMHM M ajarebpandecKUMH JpobGaMH.
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Paccmo'rpnm OpUMepsl pelleHHdA CHCTeM HepaBeHCTB.

3apnava 1. PemuTs cucTreMy HepaBeHCTB

S5x-1>3(x+1),
2(x+4)>x+5.

P PemuM IiepBoe HEpPABEHCTBO:
5x—1>3x+3, 2x>4, x>2.
HUrak, nmepBoe HEPABEHCTBO BBIMOJHAETCH IPU X > 2.
PemuMm BTOpOE HepaBeHCTBO:

2x+8>x+5, x>-3. /*
e

Hraxk, BTOpOE€ HEPABEHCTBO CHCTEMBI e -
BBIMIOJIHAETCA NpH X >-—3. -3 2
Wso6paduM Ha YHCJIOBOM OCH MHOMe- Puc. 17

CTBA DEIIeHUN MEepPBOr0O ¥ BTOPOIrO He-
PaBEHCTB CHUCTEMBI.

Pemrenusa nmepBoro HepaBeHCTBA — HMHTEPBaJ X > 2, peIleHHs BTO-
poro HepaBeHCTBa — HHTepBaa x >-—3 (puc. 17). Pemenusamu cu-
CTEeMbl HABJIAIOTCA TaKWe 3HAUYEHUSA X, KOTOPble OJHOBPEMEHHO
npuHaAJexar oboumM MHTepBasiaM. M3 pHUCyHKa BHAHO, YTO MHO-
JKeCTBO BCeX OOIIMX TOYeK 3TUX HMHTEPBAJOB — HHTEPBAI X > 2.

OTtBeT. x>2. <]

ZJanava 2. PemuTs cucTeMy HEpaBEHCTB

3(x-1)<2x+14,
4x-32>13.

P> Pemum mnepBoe HEpPaBeHCTBO:
3x-3<2x+4, x<T.
Pemum BTOpOe HEPaBEHCTBO CHCTEMBI:

4x>216, x=4.

HM306pasuM Ha YHUCIOBOH OCH MHOXKECTBA pEIIeHUH NepBOro u
BTOPOT'O HEPaBEHCTB CHCTeMbl. PellleHus MepBOro HepaBeHCTBA —
ayd x <7, pelieHUsA BTOPOrO HepaBeH-

crBa — ay4 x 24 (puc. 18). s pucys-

Ka BHAHO, YTO MHOMKECTBO OOIIUX / \

TOYEeK 3TUX Jydeill — orpesok [4; T]. 4 7 -
OtBeT. 4<x<T7. < Puc. 18
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Sx 4<x+1

3apavya 3. PemuTh cHCTEMY HEpPaBEHCTB 123 9 3x
2—-—<——
14 2

P> PemwuMm mepBoe HepaBeHCTBO CHCTEMBI:
5x+16=24x+4, x=2-12.

PemrM BTOpOe HEpPaBEHCTBO:

28 -bx<14-Tx, 2x<-14, x<-T.
WzobpasyuM Ha YHUCJIOBOH OCH IIpOMe- "“\\
HyTEM x=2-12 u x<-T7 (puc. 19). —[

W3 pucyHKa BHJIHO, YTO MHOXKECTBO -12 =7
o0mIMX TOYEeK ITHX NPOMEKYTKOB — Puc. 19
noayusTepBan [-12; -T).

OTtBeT. —-12<x<-7.

2(1-x)<4-3x,

38 ava 4. HOR&S&TL gT0O CHCTeMa HepaBeHCTB
A ’ p 10-3x<1

HMeeT peIlleHHH.

HEe

P PemuM nepBoe HEPABEHCTBO:
2-2x<4-3x, x<2.
PemuM BTOpOe HepaBeHCTBO CHCTEMBI:
-3x<-9, x>3.
W3006pasuM Ha YHUCJIOBOM OCH MHTEpPBAa- ﬁ [—
ael x<2 u x>3 (puc. 20). U3 pucys- S =
Ka BHAHO, YTO 9TH HHTEPBAJbl HE HMe- 2

oT obmux Touek. CliemoBaTenbHO, Puc. 20
cucTeMa He uMeeT pelneHuit. <

YCTHbBIE BONPOCHI U 3anaHuA ‘

1. PemeHnneM KaKoO# H3 CHCTEM ABIAETCA NyY x =47

x>4 x=24

2. IIpuBecTH mpHMep CHCTEMBbI, COAep:Kaleii HepaBeHCTBO X <D U HMe-
jomie#i pemesnuem: 1) oTpesok; 2) umHTepBan; 3) NOJYAHTEDPBAJ;
4) nyuq.

3. IlpuBecTH NOpUMEp CHUCTEMBbl HEPABEHCTB, He HMeOINed pelleHHId,
ecJ¥ OAHO M3 HEPABEHCTB CHUCTEMBI X =—2.

x =23, ‘x>3
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BeoaHbie ynpaXHeHuUs ‘

1. Pemuts HepaBeHcTBO: 1) 3x+5>1—x3 2) 5-2x<4x-1.
2. M300pasuTh Ha YMCIOBOM OCH MHOKECTBO pelIeHWH HepaBeHCTBA:
1) 1>23-x; 2) 2-2x>T1.

3. 3anucarhs ¢ MOMOIIBI 00603HAUEHUIH YHMCJIOBBIX ITPOMEYTKOB M HM30-
6pasuThs Ha YMCJIOBON OCH MHOJKECTBO YHCEJ] X, YAOBJIETBOPAIOIIMX
JBOMHOMY HEpPaBEHCTBY:

1) Osx<2; 2) -3<x<1; 3) -1<x<4; 4) -2<x<2.
4. HaiiTu HauMeHbIee LEJO€ DemeHWe CUCTeMbl HepaBeHCTB:
1) [x=T, 2) [x=23,5, 3) [x>-1, 4) [x<3,
x>-1; x>1; x>2 x=2-2.
5. Haiitu mauboJsibllee ILeJioe pelIeHHE CHCTEMBI HEpaBEeHCTB:
1) [x<5,3, 2) [x<4,1, 3) |[x=-3, 4) [x>-4,
x<1; < %< 2:5; x<13.
anaxueﬂunj

3anucaTh MHOMKECTBO peIIeHWH CHCTEMBEI HEPaBeHCTB OJHHMM Hepa-
BEHCTBOM M u300pasuTh ero Ha 4ucJoBoi ocu (129—130).

129, 1) [2x3%2, 2) ([x>0, 3) [x>2, 4) [x=2-2,
x>0 x>-1; x2-3; x 2 -4,
130.1) [x<1, 2) [x<0, 3) [x<-2, 4) [x<1,
< x<=1; x<=b; x<0.

3anucaTh MHOMKECTBO PEIIeHW# CHUCTEeMBl HepPaBeHCTB ABOMHBIM He-
PaBeHCTBOM W H300pasUTh ero Ha 4YHMCI0BOM ocum (131—132).

131. 1) [x>2, 2) [x>3, 3) ix<0, 4) (x>0,
x<b; x<6; x2-2; x<%.

132.1) [x<-2, 2) [x<1,5, 3) [x=0,8, 4) [x<T7,5,
x2-T5; x 2 -15; x<2.9: x=-0,5.

Pemure cucremy nHepaBescts (133—137).
133.1) [3x—18>0, 2) {7.:—14 =0,

4x >12; 2x 2 8;
3) [2x+5>0, 4) [2x4+ 720,
3x+6=20; 5x+15>0.
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134. 1)

135. 1)

3)

136. 1)

3) {5(x+1)—x>2x+2,

137. 1)

3)

4(x+1)-2<2(2x+1)-x;

5(x+1)<3(x+3)+1, 2)
2¢-1 x+1,
T 2’
x-5_3x-1

4
5 7 )
x+2>x+3;
3 5

3-2x20, 2) [2x+4<0, 3) [2x+3<0, 4) [2x-9<0,
4x +8<0; 4-3x>0; 3x+9<0; 12 > 3x.
7T-2x=20, 2) [2x+5<0,

5x -20<0; 9x +18<0;

6-2x>0, 4) [10-2x=20,

3x+6>0; 4x-820.

3x4+3s2x+1, 2) [4x+225x+3,

8x —2<4x + 2; 2-3x<7-2x;

4) [2(x—1)—3<5(2x—1)—7x,

3(x+1)-2<6(1-x)+T.
22x+ 1D +x>3(x-1)+ 4,

2x-1?3x—2;

4
'x+332x+7,
2 5
2x-3 _x-2 5
7 < 3 21"

Pemuts cucremy HepaseHcTs (138—140).

138. 1)

3)

139. 1)

3-2x _x-2 «x

—_— =,
15 3 5
1-8x . 5x-1_Tx,
2 - 8 1’
(6x—5 11 _4x+3
483 5 & 0,6,
x+1 9x _6x-1
il 1;
) 5 E + 0,1

2(4x-1)-3x<5(x+2)+ 7,

x—2$x—3;

140. 1) [3(:: +8)24(7 - x),

(x +2)(x—5)>(x+3)(x —4);

(x+3)(x—-6)<(x+2)(x+1)+4,

3) [
2(6x -1)=2T7(2x — 4);

2) [5x+7_3x 1lx-7

6 4 12
1-3x 1-'4x;£H1;

2 3 6
8x+1>4x+9_x—1

3 2 3
5x~2<2x+13_x+2

3 2 grav

4)

2

X
—_ 1,3x ?‘—5“ - 1,5,

x—3<x+5
5 3

x+15>6-2x%,
5x+11<x +238;

4) |3x—4<8x+6,

2) l3x+2>x—2,

2x-1>56x-4,
11x - 9<5x+ 3.
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141. HaiiTi Bce mesble 4mMcia, ABAAONMECH DPEIIeHUSAMH CHCTEMBI He-

PAaBEHCTB:
1) (02x>-1, 2) [1-05x>0, 3) x;ug, 9 [2zles,
—=31; _x+5<_1; x+1lg x, x x+4
2 - b g

142, VxaszaTh 3HaueHHS X (€CJAM OHM CYIIECTBYIOT), IpH KOTOPHIX 3HAa-
yeHuda QyExnui y=0,5x+2 u y=3- 3x 0JHOBpPEMEHHO:
1) DoNOXKHUTENBHBI; 2) oTpuUIATENbHBI;
3) Gonewme 3; 4) meHbme 3.

OTBeT IPOMJIIOCTPUPOBATH C IIOMOLIBIO IpadHUKOB HaHHBIX (DYHK-
Iy, IOCTPOEHHBIX HA OJHOM KOODPAMHATHOH ILJIOCKOCTH.

143, Ilpn kakux x 3HavyeHus QyHKoui y=x-2 um y=0,5x+1 oxgHo-

BPEeMEeHHO;
1) HeoTpHUIATENBHBI; 2) HemoJIOKUTeIbHEI;
3) He MeHbIIe 4; 4) me OGomabme 4?

OTBeT IPOMJLIIOCTPUPOBATH C IOMOINBIO IPpadUKOB AaHHBIX (GYHK-
OHUid, IOCTPOEHHBIX HA OJAHOH KOODAMHATHON ILJIOCKOCTH.

144. Opna cropoHa TpeyroJlbLHMKa paBHa 5 M, a apyras — 8 M. Ka-
KON MOKeT GBITH TpeThbsi CTOPOHA, eCJIM IePUMEeTD TpPeyroJbHH-
ka: 1) menbme 22 m; 2) Gombmie 17 M?

145. Ecau us % LIeJIOT0 YHCJIa BHIYECTh % €ro, TO HOJYYHUTCHA YHC-
Jo, Gonemiee 29, a ecam us g 9TOT0 K€ YHCJIA BEIYECTH % ero,

TO MNOJY4YHUTCA 4uciao, MeHbinee 29. HaliTm sto nenoe wmco.

146. Eciu K yZBOEHHOMY ILeJIOMY YHCJIy NPUOABUTE €ro IIOJOBHHY,
TO MOJYYUTCA YHCI0, MeHbIIee 92, a ecaum W3 YABOEHHOI'O 3TO-
ro e IIeJIOT0 YHCJIa BBEIUECTH €r0 HOJIOBHHY, TO HOJYYHUTCH UHC-
Jgo, 6onbmee 53. HaiiTm sro mesioe umcio.

B pacrBop o6mémom 8 i, comep:kamuii 60% KuCIOTHI, HAYAIH
BJIMBaATE pacTBOp, cogep:xkamuil 20% xKwucaoThl. CKOJBKO MOMHO
BJIATH BTOPOTO PaAcTBOpa B IIE€PBBIM, Y4TOOBI CMECh COAEpKajia KHC-
JoTel He Gonpme 40%, HO He MeHbme 30%?

Hns monydenusa kpaxmana GepyT pUC M SYMEHb, IMPUYEM SUMe-
HaA Gepyr B 4 pasa Gosbme, yem puca. CKOIBKO KHJIOIPAMMOB
pHuca ¥ AYMEHS HYXXHO B3ATh, 4T00BI moayuuTh Gosabmme 63 kr,
HO He Goabme 126 kr KpaxmaJa, €CJIM DHUC COAEPKHUT TH5% Kpax-
mana, a sguMmeHb — 60%?
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PeweHne OBOWHOro HepaBeHCTBa

Cmornu 6Bl BB peIINTH, HaIpHUMep, Takoe JBOMHOe Hepa-
BEHCTBO:

-4<2x-3<37?

o §1 sHalo, 4TO ¢ IOMONIBIO ABOWHOrO HEPaBEHCTBa 3alMCHIBA-
= @ T (aKTHYeCKH JBa HepaBeHCTBa, 00pasyloliue CHCTEMY.

B naHHOM ciiydyae ABOWHOe HEpPaBeHCTBO MOXKHO 3allHcaThb
B BHJE CHCTEMBI

2x-32-4,
2x-3<3

B pemiaTh eé Kak OOBIYHYI0 CHCTEMY HepaBeHCTB.

Ter npas. Ho, 3Haa cBoiicTBa HepaBeHCTB, o(opMIeHHE pe-
meHus MOoA0OHOro JBOHHOIO HEpaBeHCTBA MOXKHO 3alHcaTh

KOopoue. B HameMm cJjaydae NOCTYIIHM TAaK: KO BCeM dYacTAM
HepaBeHCTB npubasum 3, a 3aTeM BCce YacTH HEPABEHCTB DPas/e/InM
Ha 2:

-4<2x-3<3,
-4+3<2x-3+3<3+3,
-1<2x<6, [:2
1o:2% .6
gt e B0
2 B2
-0,5<x<3.
OrBer. -0,6<x<3.

A ecnu 6Bl OpH pelIeHWH JABOMHOrO HepaBeHCTBA NIPHILJIOCH
BHIOJIHATh JeJeHWe BCeX dacreil Ha OTPUIATEJBHOE YHCI0?
Kax Torja HY)XHO 6GblI0 ObI 3amHCHIBATH Pe3yJIbTAT?

ITocMoTpuTEe, HampuMep, Ha BO3MOMKHOe 0GOpMJIEHHEe pelle-
HuA HepaseHcTBa —1<5—3x<10. Bam Bcé cTaHeT NOHATHO.
-1<5-3x<10,
-1-5<5-8x-5<10-5,
—-6<-38x<5, |:(-3)

5
2 z——.
>x2-3
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oaynb Yyucna. YpasHeHus
HepaBeHCTBa, coaepXawme mMoaynb

[——— - — 1
C HaxoxoeHueM MOoAyns NONOXMTENbHBLIX Yucen, OTPULIATENbHbIX
4ynucen U Hyna Bbl 3HAKOMUNUCHL B MNagWwmx knaccax. B atom na-
parpade O6yner YyTOYHEH reoMEeTpuU4EecKWii CMbICNT MOLYNS Yucna w
AaHO CTPOroe onpepeneHue 3Toro noHaTus. Bl HayuuTechb pelsartb
NpocCTerlune ypaBHEHUSI M HepaBeHCTBa, cogepXaluve HewusBecT-
HOE YMCNO NOoA, 3HAKOM MOAYNS.

Hy>XXHO BCNOMHUTL:

¥ CBOMCTBA YpaBHEHHUN;

® CBOHCTBa HEpPaBEHCTB;

¥ TIOHATHEe pelIeHUs CHCTEeMbI JHHEHHEIX HEePaBeHCTB C OJHHAM He-
W3BECTHBIM;

¥ 3alMCH YHCJIOBBEIX IIPDOMEXKYTKOB;

» us3obpasKeHHe YHCJIOBHEIX IIPOMEXYTKOB HA YMCJOBOH OCH.

1. Moagyas umcia.

HanmoMHUM HOHATHE MOZAYJS YHCIA.
1) Moaysip HONOMKUTETBHOTO YHCJIA PaBeH CAMOMY YHCIY.

2|1_2 =

7|_7, 12,4]|=2,4.

2) Moayse OTPHIATENBHOIO YHMCJA PaBEeH IIPOTUBOIIOJJOKHOMY €My
THCITY.

Hanpuwmep, |-2|=-(-2)=2, |—% =—[—%]=%, |-1,5|==(-1,5)=1,5.

Hanpuwmep, |3|=3,

3) Moayne Hyns pasen Hymo: |0]|=0.

Onpenenenwue. la|=a, ecim a >0,
|a|=-a, ectu a<O.
9710 ompezeseHUe KODPOTKO B3AIMCHIBAIOT (HOPMYJIOM:
la|= a,eccma =0,
—a,ecama < 0.

PaccMoTpuM reomMeTpHYecKMi cMbICA MOAyJas uucaa. Msobpasum Ha
4YHCJIOBOH OCH, HAIpUMep, TOYKH 3 u -2,
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Ha pucymka 21 Bugso, uto |3|=38 |-2| [3]
B e L —

ecTb paccrosHue oT Touku 0 X0 TOUY- l J
ku 3, |-2|=2 ecTs paccrosiHMe OT TOY- R gy
ku 0 g0 Tourm -2.

Wrak, reomerpuuecku |a| ects pac- Puc. 21
crogEMe OoT To4kKu 0 JO TOUKH, HU30-
Opakaromieif 4HUCIO a.

2. YpaBHeHHHA, COAeprxXalue HeU3BECTHOE OOJA

3HAKOM MOZAYJI4d.

3apava 1. Pemurs ypasrenue |x|=T7.

P 1) IIyers x=0. Torga mo ompeAeeHUI0 MOAYJISA |x|=x, u ypas-
HeHUMe NpPUHUMAEeT BHA: X=7, T.e. X=7 — KOPeHb HCXOIHOI'0O
ypaBHEHHs.

2) Iycrs x<0. Toraza mo ompejeIeHHI0 MOAYIA |X|=-x, U ypas-
HeHUe NPUHMMAaEeT BHI: —X=17, OTKyJa X=—7 — KOpPE€Hb HCXOJI-
HOr0 ypaBHEHUA.

OtBet. x,=T7, x2,=-7. <

Japava 2. Pemurs ypaBHeHume |3x+2|=1.

P 1) IIyers 3x+220. Torga 3x+2=1, 3x=-1, x=—%.

2) Iyers 3x+2<0. Torpga 3x+2=-1, 3x=-3, x=-1.

OTseT. x1=~%. x,=-1. <

3. HepaBeHcTBA, CcOOepikalue HEeU3BECTHOEe IMOJ

3HAKOM MOAOYJA.

PaccmorpuM HepaBeHCTBO |x|<a, rae a>0.
DTOMY HEpaBeHCTBY YAOBJIETBOPSIOT

BCe TOYKH X, HAXOAdAIIHecd Ha pac- r’— ‘:

cTOsIHMM, He Ooabmem a, or Touku 0, f ¢ g

T. €. TOUKH oTpeska [—a; a] (puc. 22). —5 Y %
Orpes3ok [—a; a] — 2TO MHOXKeCTBO |x|<a

yuces X, YAOBJETBODAIOIIUX IBOWHO- Puc. 22

My HEpaBeHCTBY —a<Xxsd.

HepasencTso |x|<a, rae a>0, o3HauaeT TO >Xe caMoe, YTO U ABOM-
HO€ HEepaBeHCTBO —A <X <a.

Hanpumep, HepaBeHCTBO |x|<2,5 osmauaer, uro —2,6<x<2,5; He-
paBeHCTBO |x|<3 osmauaer, yTo —3<x<3.
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3apava 3. PemnTs HepaBeHCTBO |5 — 38x|<8.
P> Banumem xaHHOE HEPABEHCTBO B BHJE
-8<5-3x<8.

9T0 ABOMHOE HepaBeHCTBO O3HadYaeT TO e caMoe, YTO M CHCTe-
Ma HepaBeHCTB:

5-3x<8,
5—3x>-8.

Pemas arty cucremy, Haxomum —1<x<4% (puc. 23).
OTBeT. —1<x<4%. <]

|| PaccmoTpuM HepaBeHCTBO |x|>a, rae a>0.

| OroMy HepaBeHCTBY Y/OBJETBODAIOT BCe TOUKM X, HAXOAAIIHECH OT
| Toukn 0 Ha pDAcCCTOAHMM, He MEHBIIEM &, T.e. TOYKHU JABYX JIydeil
x2a u x<-a (puc. 24).

— S -
-1 4%
Puc. 23 Puc. 24

3apava 4. PewmnTs HepaBeHCTBO |x—1|>2.
P 1) IIyers x—120. Toraa x — 1= 2. Ilonyunm cucremy HEpPaBeHCTB

x-1=20,
x=-1=22.
Pemasa cucremy, Haxomum x = 3. —_— —
2) Ilycrs x—-1<0. : 3 -
Torga —(x—1)22, uau x-1<-2.
IMoryuynM cucTeMy HepaBeHCTB Puc. 25
x-1<0,
x-1<-2,

Pemas ary cucremy, Haxomgum x<-1.

Urak, HepaBeHCTBO |x—1|>2 BmImOMHSETCH, BO-IEDPBHIX, DU
x23, a BO-BTOPHIX, npu x<-1.

OrBeT. x<-1, x23. <
Pemenus HepaBeHCTBa |x —1|>2 usobpakenbr Ha pucyHKe 25.
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OTMeTHM, YTO eCJlM B HepaBeHCTBe |x|<a umciIo @ paBHO HYIIO,
TO HEpaBeHCTBO MMeeT eAuHCTBeHHOe pemenue x =0, a ecan a<0, 10O
9TO HEPaBEHCTBO He MMeeT pelleHHH.

Eciu B HepaBeHCTBe |x|>a umcio @ MeHbIIe MM PABHO HYJIO, TO
mo6oe YHCJIO SBIAAETCH €ro pelIeHueM.

YCcTHBIe BONpOCHI U 3agaHUe J

1. ChopmynupoBars oIpeiesieHHe MOAYJIA UHCJA.

2. B uéM 3akjioYaeTcs IeOMeTPHYECKHI CMBICA MOAYJA umciaa?

3. CKOJBKO KOpHell mMeerT ypaBHeHHe |x|=a, ecaum a>0; a=0?

4. Pemuts ypaBHeHmMe |x|=-T7.

5. Uto siBAsieTCH PEIIeHMAMH HepaBeHCTB |x|<a u |x|>a, ecim a>0?
6. Pemuts HepaBeHCTBO |x|<a, ecim a=0; a<O.

7. Pemute HepaBeHCTBO |x|>a, ecim a<O0.

8. [IpuBecT NpuMep HepPaBEHCTBa, KOTOPOMY YAOBJIETBOPAET MHOMKe-
CTBO uMceJ, M300pakKEéHHLIX HA uMCIOBOM ocu (puc. 26, 27).

a) 06)
v s . g : =
=2 2 -3 3
Puc. 26
a)
iy Gt
-b 5

BBOoAgHbIE yNpaXHeHUs ‘

1. Ha xkakom paccrosHuM OT TOYKH O Ha YHMCIOBOH OCH DPAacCHOJIOXkKe-
HO umcio 3,75; —5,12; 0; —1—13;?

2. HassaTh menble umMcia, npuHamieskamue orpesaky [—2; 2]. Kaxnmoe
U3 HUX CPaBHUTH C MOAyJeM dYucaa —2.

3. HasBaTh 4MCJIO, COOTBETCTBYIOLlee cepeamHe orpeska [-T7; T].

4. HasBaTh camMoe 0OoJbIlloe IeJI0€ OTPHIATENbHOE UYHCIO0, MOAYJIbL KO-
Toporo Gosbme uyem 6.
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5. HaspaTh caMoe MaJleHbKOe HATYDPAJBHOE UHCJIO, MOIYJIb KOTOpPOro
bonbire yem 3.

anaxueuun’

149. (YerHo.) Haiitu Mopyms uwmcia:
1) 23; 2) 4,7; 3) -g-; 4) —47; 5) -2,1; 6) —%.

Pemmute ypaBHeHme (150—153).
150. 1) |x|=2,5; 2) |x|=1,5; 3) [x-1|=2; 4) |x+3|=38.

151.1) [x+4]|=0; 2) [x-2|=0; 3) |2x-3|=0; 4) |3-4x|=0.

152. 1) [3x-5|=5; 2) [4x+3|=2;

2¢e41|21. 3,_1|_1

3) |§x+6“3’ 4 |4x 2| ry
153. 1) |-x|=3,4; 2) |-x|=2,1; 3) |5-x|=5;

4) [3-x|=8;  5)|4-5x|=5;  6) |3—4x|=3.

154. N306pasuTh Ha YHCJIOBOH OCH MHOKECTBO pPeIleHMi HepaBeHCTBA:
1) |x|<5; 2) |x|<4; 3) |x|>38; 4) |x|> 2.

155. 3anucars HEPABEHCTBO € MOAYJEM B BHAE ABOHHOTO HepaBeHCTBA:
1) |x|<38; 2) |x|<2.

156. [IBoiiHOe HEPAaBEHCTBO 3aIKCATH B BHAE OXHOTO HepaBeHCTBa C MO-
AyJIIeM:
1) -3,1<x<3,1; 2) -0,3<x<0,3.

Pemmute mHepaBencTso (157—160).

157. 1) |1+ x|<0,3; 2) [2+x|<0,2; 3) |x+0,5|<1,5;
L 3. —x|< 2. 1 <2
4 [1-x|<3; 5) |3-x|<2; 6) |3+x‘ 2
158. 1) |3x-4|<5; 2) |2x+3|<3; 3) |2x+1|<-3;
4) |5-4x|<1; 5) |2-3x|<2; 6) [8x+T7|<-2.

169. 1) x+1/>13; 2 [x-21>L1 3 [1-x[>L 9 |3-x|>2.
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160, 1) |[4x-3|>3; 2) [8x+2|>1;
3) [3x—2|>4;  4) |[4-5x|>4.

161. Haiitu Bce mesnle 3HAYEHHUS X, IIPU KOTOPBIX BBEINOJHAETCA He-
PaBeHCTBO:

1) |5x-2|<8; 2) [5x+8|<7; 3)|5-8x[<1; 4)[3-4x|<3.

162. PemuTe HepaBeHCTBO:
1) |2x-3|>5; 2) [8x-1|<4; 3) |1-3x|<1;
4) |3 -2x|>3; 5) 10,8 -1,3x|<2,3;
6) |1,2-0,8x|>2,8.

163. PemuTh ABOHHOE HEepaBEeHCTBO, 3allMcaB ero B BHJE CHCTEMEI JByX
HepaBeHCTB!

1) -83<2x-9<1; 2) 3<3x+1<5;
3) 4<1-0,2x<1,2; 4) -3<2+1,5x<-2,5.

164. Ilpy KaKuxX 3HAYEHHAX X BBLINOJHAETCH PABEHCTBO:
1) |x+3|=x+38; 2) |x-2|=2-x?

165. Ilycte a <0. BuISICHUTH, MOJOMKHUTEIBHO HJX OTPHUIATENbHO 3Ha-
YyeHHe BBIPAXKEeHHA:

1) a-|al 2) |-al-a;  8) alal; g lal

166. BeiicHUTDL, IOJOKUTEJIbHO HJIU OTPHIATEJHBHO YHCJIO @, eCJH:
3 : 25 0: a’ >0; la|

1) a®|a|<0; 2) alal*>0; 3) T 4 = <0.
JlokasaTb, 4TO:

1) |a-b|=|a|-|b| npu awbeix a u b;

2) |a"|=|a|* npu mob6om a m a060M HATYPATILHOM 7;

3) % =151 npu ao6oM a u mobom b#0;

4) |a"|=a" npu n06oM a, eciu n — YETHOE HATYPAIbHOE UHCJIO;
5) |a*|=-a", ecan a<0 um n — HeuéTHOe HATYpaJbHOE UHCJO.

la|

,H,OK&S&T]:, 9TO YHMCJO |@ —b| paBHO DPACCTOAHUIO MEKAY TOUKAMM
a U b 4mcIOBOM OCH.

Ilokasars, uro ||a|—|b||<|a +b|<|a|+|b| ana nobex uucen a u b.
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ABa Heu3BeCTHbIX Noa 3HakKamu mMopynei

¢ AByma HemsBecTHeIMU. HaBepHoe, ecim B HepaBeHCTBe He-
u3BecTHRle OYAYyT HOJ 3HAKAMH MOJIyJeil, TO HaiTH pemre-
HHe TAKOr'o HepaBeHCTBA OyAeT O4YeHb CJIOIKHO?

@ IIpodeccop, Bel Hac 3HAKOMHJIHM C pelleHHWEeM HEepaBeHCTB
L]
ry

fl Kak pas XOoTea NpeAJIOKUTh BAM HEPABEHCTBO C MOAYJIA-
MH, pelIeHHe KOTOPOro OYeHb IPOCTO HAWTH, eciau 3HAaellb
Teoputo. Pemum HepaBencTBo |3x —1|+|5-2y|<0.

CymMma Mopnyseit He Gonblle HYJIA...

i3
o
I
O
o
Q
Q
=
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o
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o™

Tel 6nuska Kk pemenu. Moxker Ju MOAYJAb YHcJIa OBITH OT-
punarensHeiM? Kakoe HauMeHbIIee 3HAUEHHE MOKET IIPH-
HHUMATH MOAYJL BEIPAYKEHHA C HEW3BECTHBIM?

f noran. CymMma AByX HEOTPHILATEJLHBIX UHCEN J0JKHA OBITH
*,* ) HeOTpHIOATEJbLHOH. ITO BO3MOYKHO, TOJBKO Korga oba ciarae-
MBIX — HYJHX. 3HAYUT, Hallle HEPABEHCTBO HMeeT pelleHue,
1
Korga 3x—1=0 u 5—-2y=0, T.e. upu x=§ u y=2%.
@ Monogen. Pemmun HenmpocToe Ha NepBHIM B3rJIA] HepaBeH-
CTBO.

B YNMPAXHEHUSA K FMABE | IS

Pemnte ypaBmenme (170—171).

170. 1) x(2x+5)=0; 2) x(3x—-4)=0;
3) (x-5)(3x+1)=0; 4) (x+4)(2x-1)=0.

22 +3 _ .. 1-2x .
171..1) m_o, 2) 2x+5_0’

3) (2x+1)(x+2)=0; 4) {x—3){2x+4)=0_
x-3 x+1

172. Ha 4uci0oBOil OCH TOYKA @ JIEKUT JeBee TOYKH b. ILOMOKHTENH-
HO WJIA OTPHMIATEIBHO YHUCJIO:

1) b—a; 2) 2+b-a; 3) a-b; 4) a-3-b?
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173.

174.

175.

176.

177.

178.

179.

Iokasars, 4TO:

1) 9x%+1>6x npu aoboM X; 2) x+ﬁ2% opu x>0;
x <_25 .
3) 2+5~\ 5% mpu x<0;
2x-1(2x+1) 1
4) oS }S—x npu x> 3.
Joxkasarb, 4TO:
1) ecim 3b—-a<a-b, To a>2b;
2) eciu 2b+a>2a—-b, To a<3b;
2b a_a b .
3) eciu ?_§>§+E’ TO a<b;
4) ecan 1,246-0,37a<2,63a-1,76b, T0 a>b.
Joxasarh, 4TO:
1) ecim x<1,2 u y<5, To x+y<6,2;
2) ecau x>% uy>2, 10 xy>%.
Hoxasatb, 4TO ecau x>-3 u y>1, To:
1 2 5. 2 1 e
1) §x+?y>—?, 2) 7x+3y> 1:
3) 2,7x+1,1y>-T; 4) 1,1x+2,7y>-0,7.
Ilycres a>b>0. Ioxasars, 4TO:
1) a®> b3 2) a®*>ab?; 3) a*>a%?% 4) a’b®>b*.
PemuTs HEpaBeHCTBO:
1) x+9>8—-4x; 2) 3(y+4)=4—-(1-3y);

3) 5(0,2+y)-1,824,3+5y; 4) 3(x-5)+9>15.

Pemurtn CHCTeMYy HepaBeHCTB!:
0,7(2 - x) + 1,3<0,6(1 — x) + 2,2;

2) 1,5(x-2)-21<13(x -1) + 2,5,
1,3(x+3)+1,7>1,6(x + 2) + L,8.

3) 34(x+1)+0,4219(x-2) + 1,6,
28(x+3)-x=222(x+4)-1.2.
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180. MuoKecTBO umcesn x, u300pa’kéHHOe HA DHCYHKe 28, samucarhb

B BUJi€ JBOHHOIO HEPaBEHCTBA M HEPABEHCTBA, COAEPIKAIIEro 3HAK
MOZYJIA.

181. MHOKecTBO uMcesn X, u306pa’kéHHOe Ha pHCYHKe 29, sammcarhb
B BHJl€ HEPaBEHCTBAa, COAEPIKAILEro 3HAK MOMIYJHA.
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182. Peuiuts ypaBHeHHe:

1) |[x-1|=38,4; 2) |1-x|=2,4;

3) |1-2x|=5; 4) |8x-2|=1.
183. PemiuTs HepaBeHCTBO:

1) |x-1|<8,4; 2) |x-1|>8,4; 3) |[x-1|<3,4;

4) [2x+1|>38; 5) [5x+1|<38; 6) |4x-0,8|>2.
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184. ITycts a <2b. [okasaTb, 4TO:
1) da-2b<a+4b; 2) 3a-2b<a+2b;
3) a+2b>3a-2b; 4) a+b>4a - 5b.

185. Oana cropoHa TpeyrosibHMKa Goneme 4 cm, BTopas B 1,5 pasa
Gosble mepBOi, TpeTha B 1,5 pasa Gosbme Bropoit. [lokasars,
YTO IepHUMeTp TpeyroJbHuka Goabme 19 cm.

186. Ykasare 3HaUeHUA X (€CJIM OHH CYIIECTBYIOT), IPH KOTOPBIX 3HA-
yeHus QYHKOMHE y=-x+1 u y=x+2 ogHOBpeMeHHO: 1) mMOJ0KH-
TenbHEI, 2) oTpUmaTeabHbI; 3) Goabme 1; 4) Gompme 2.

OTBeT HPOMJLIIOCTPUPOBATH C MOMOIILI0 IPA(PUKOB AAHHBIX QYHK-
nuif, HOCTPOEHHBIX HA OJHOM KOODAMHATHOHN ILJIOCKOCTH.

187. Pemuts cuCTeMy HEpaBEHCTB:

1) [0,4(x+3)-1,720,3(x-5)+0,7x,
0,4(x - 1) + 0,5x = 0,3(x + 5) — 0,9;
2) X + 4 < 2% —3

=

7 5
6x—8£3+5x,

3 4 ’
3) 7—x_3€3+4x,
2 5

%+5(4—x)>2(4—x)+13;

?

7.2
|4 o ) _1, ]
4) |0 x+3<3x 2

2x+9>5x—3.
7 4

188. Cymma uéTHOTO 4YHMCIA C YTPOEHHBIM IIOCHEAYIOLMM YETHBIM
yucaom Gonpme 134, a cymma 3TOro e YETHOro 4YMcjaa C yABO-
€HHBIM IIPeABLIAYIIUM YETHBIM UYHCJIOM MEHbIIe 104. Ha#iTu aTo
YUCJIO.

189. CymMma HEYETHOro 4McJa C YABOCHHBIM IOCHeAYIOIAM HEUYETHBIM
yucaoM MeHbIne 151, a cymMma 3TOro ke He4éTHOro 4mcja ¢ yTpo-
@HHBIM TIPeABIAYIIAM HEYETHBIM 4YHMCIOM Oosblie 174. HaiiTu aTo
YHCJIO.

Bpuraza paboumx 3a 5 AHe#l M3roTOBHJIA MeHbIIe 300 peranei,
a 3a 10 nmeit — Gonpme 500 geraneit. CxoabKO merajed B J€Hb
M3TOTOBHJI KayKAblit paboumit, ecaiu B Opuraze 8 uUejoBeK U IpPO-
M3BOAMTENBHOCTh TPyZAa pabouux OoAMHAKOBA?
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3a 8 peiicoB aBTOOyC mnepesés Goabime 185 maccakupoB, a 3a
15 peiicoB — merbpme 370 naccakupoB. CKOJBKO MeCT B aBTO-
6yce, ecim B KajKJAOM peilice aBTOOYC NEpeBO3HJ POBHO CTOJBLKO
maccayXMpoB, CKOJBKO MecT B aBToOyce?

HoxaszaTs, 4TO!:
1) 2b—-a<3a—-2b Torga m TOABKO TOTrZA, KOrZa a>b;
2) a+2b>4a-b Torga m TOJBKO TOTAa, Korga a<b;
3) a-2b>3a+2b Torma m TONBKO TOrZa, Koraa a+ 2b<0;
4) b—2a<4a+3b Torma u ToONBKO TOrAa, Korma 3a+b>0.

CropocTes TeueHHS DEKM paBHA a KuJoMerpaM B dYac. C kakoi
IIOCTOAHHOH CKOPOCTBI0 OTHOCHTEJNBHO BOABI HOJIXKEH ABUIaThCH
Karep, 4ToOBI IyTh MEXXAY NPUCTAHAMH OH IIPOINEJ] BHH3 IO Te-
YEeHHI0 PEeKHM N0 KpalHell mMepe B 3 pasa OwicTpee, 4YeM TOT JKe
IIyTh BBEPX IO TEYEHHIO peKH?

B pacrBop ob6bémom 5 i, comepskammit 30% KHCIOTHI, Hayaau
BJIIMBATH PacTBOP, cogep:xamuii 70% xucaorel. CKOJBKO HYKHO
BJIMTh BTOPOI'O PACTBOPA B IEPBBIA, 4YTOOBI WX CMeCh coJepXKa-
na He MeHee 60% xucaoThI?

195 Mokasars, uro ecam |x—a|=|x—-b|, rae a<b, To x — cepeauua

oTpeska [a; b], T.e. x=a';b

Pemute ypaBHeHHe:
1) [x-1|=|x-2[; 2) |x-5|=|x-8]; 3) |x+1]=|x-2[;
4) |[x+8|=|x-5|; 5) |x+38|=|x+1T]; 6) |x+6|=|x+10|.

BN NPAKTUYECKME U NPUKNAOHLIE 3AAAYV B

1. Bosocsl Ha rojioBe ueJOBeKa pACTYT CO CKOPOCTHIO IIPUMEPHO
0,4 MM B cyrku. Onpezenuts HauOGOJBIIUH IIPOMEKYTOK BPEMEHH
MeKJy ABYMSA IMOCEIIeHUSMH IapUKMaXepCKOoH MAaJbYHKOM, KOTO-
PBIA XO4YeT HOCHTH BOJOCHI JJIMHON He Kopoue 3 CM, HO M He IJHH-
Hee 5 cM.

2. [Ina Toro 4yrobul Temneparypy C, BHIDasKeHHYIO B rpajycax IO IIKa-
se Ilenscus, mepesecTu B Temneparypy F, BelpakeHHYI0 B rpagycax

no mxase PapeHreiita, moab3yTes Gopmyioi F = g C + 32. Oopepne-

autk: 1) F, ecim 10<C<25; 2) C, ecim 5<F<32.
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3.

B HexK0oTOpPOM ropojie omjiaTra 3a ycJAyrd TejqeoHHO! CBA3W OIPEZesis-
ercsi ciaemyiomuM obpasom. Kakabiii aGOHEHT MIJIATUT eXKeMecsuHO
400 p. mmoc 0,2 p. 3a Ka)xAy0 MHHYTy pasroBopa. Kaxoe HanGoib-
IIee BpeMs PasroBOPOB IO Teae(OHY MOKeT IMO3BOJUTh cebe aboHEeHT
B MeCHIl, eCJIM He X04JeT, 4ToOBl exXeMecsauHasd OIIaTa ycayr TejedoH-
HOM cBA3u npessicusia 700 p.?

Ilo sakony I'yka npum Manbsix gedopmManuax CHJIA YOPYTrOCTH IIp#A-
MO IIPOIOpIHMOHANbHA Bejauuube aedopmanuu. IIpu pacTsiKeHHH H
COKATUM TIPY’KUHBI MOAYJAb CHJIBl ynpyroctu F,. (BeIpayKeHHBI
B HBIOTOHaX) Haxoaurca no dopmyne F, =k- |x|, rme k — roaddu-
OMEeHT YIPYTOCTH IPYXKHHBLI (BHIDA’KEHHBIA B HBIOTOHAX Ha MeTp),
X — YAJIWHEeHHEe NpPYXUHBI (BBIpa)keHHOe B Merpax). OmnpenenuTs
cuny yopyroctu F, . Jna TPYXHHBI, HUMeIOIIeH k=200, ecan
0,1<x<0.,5.

OueHuTs KHHeTHYecKyio sHepruio E (I»x) Tena maccoit m(xr), ABH-
JKYIIErocs co CKopocTeio v (M/c), ecam: 1) 2<m<3, 1svs<2;

mu?

2) 3<m<4, 6<v<8. W3BecTHO, UYTO EZT'

CnaBa HOJIKEH IpHexaTh Ha IepBHIH ypoxk B mKkoxy K 9 4. Ha mo-
pory or agoma J0 aBTOOYCHOH OCTAaHOBKM OH TPATHUT OT 10 mo
11 mMuH, Ha moe3aky B aBrobyce (c yuérom oxkmaaHusa asrobyca) —
or 25 no 32 mMumH, a Ha Jopory OT aBToGyca A0 IIKOJbLI — OT 2 JO
3 muH. Yeneer nm CiaBa K Hadally 3aHATHH, ecaH BBIHAET U3 AoMAa:
1) B 8 u 20 mun; 2) B 8 u 10 mun?
ITokasaTejeM IOATOTOBJIEHHOCTH K 3HUMe CerojeTkos (pei6 B BO3-
pacte 10 roja) sABJAAETCA TAK HAasbIBaeMbI KOd(QUIHMEHT yIu-
e lo;:m ,
m (r) — macca, | (cMm) — anuHa pbIOBI. 3UMOBKY MEPEHOCAT JIMIIb
Te CeroJeTKu, Vv KOTOpeIXx k>2,8. MoXHO JIM OCTABJsATH HA 3UMY
ceroJIeTKoB Kapma maccoit 25 r m anuHO#E 9,5 cm?
Ha sx3aMeHe [0 MaTeMaTHKe CTYAeHTy [peAJaraioT pemuTs 12 3a-
a4, 3a KaKAYI0 PeIIHHYIO 3a7ady HauucaaioT 8 0ajioB, 3a Kax-
AyI0O HepeméHHYI0 cHuMaioT 2 Gamna. [las Toro 4robbl MOJYYHTDH
[OJIOKUTEIBHYIO OIEeHKY, Heobxoxaumo Habparr He MeHee 56 OGau-
noB. CKOJBKO 3afad HYKHO DPEIIUTh, YTOOBI IIOJYUUTH IIOJIOMHUTENb-
HYIO OIleHKY?
IlenTpocTpeMuTeIbHOE YCKOpDEHUE @, (m/c?) Tesa, paBHOMEDHO [BH-
2

TAHHOCTH kK, KOTODPBIH HaxoauTca 1m0 GdopMyie

rage

JKYIErocs II0 OKPYYKHOCTH, Haxojaurca mno dopmyrne a,= %, rae

v (M/c) — IuMHeHHas CKOPOCTH ABM)KeHHA Tena, R (M) — paguyc 00-
pamenus. OLEHUTb BeJIWYHMHY UEHTPOCTPEMHUTEJNBHOr0 YCKOPeHWs,
ecim 0,5<R<1, 2<v<6.
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B aton rnage Bbl y3Hanwm,

uTOo TakKoe:

YHCJIOBOE HEPABEHCTBO;
CTpOroe M HEeCTpPOoroe HepaBeHCTBO;

JMHe’HOe HEepPaBeHCTBO C OAHUM HEU3BECTHLIM;
perieHre HEpPaBeHCTBA C OAHHUM HEHW3BECTHBIM;

pellleHMe CUCTEMbI HEPABEHCTB C ONHHUM HEU3BECTHBIM;
YUCJIOBBbIE IPOMEKYTKHU (JIy4, OTPE30K, MHTEPBaJ, MOJYHH-

TepBa);
MOAYJIb YHUCIA;

KakK:

CpaBHHBATh 4YHCJa;
JOKas3blBaTh HEPaBEHCTBA;

IpPUMEHSATh OCHOBHBIE CBOMCTBA HEPABEHCTB, TEOPEMBI CJO-
JKeHUS ¥ YMHOXKEHHs B AEMCTBHUAX C HEPAaBEeHCTBAMU;
peliaTh HEPABEHCTBA M CHCTeMbl HEDABEHCTB C OJHHUM He-

M3BECTHBIM;

peniaTk ypaBHeHHs M HepaBeHCTBa, cojepixamiue MOAYJb.

NPOBEPb CEBSA!

._I ypOBEeHb

1. JloxasaTh, YTO IPH BCeX 3HAYEHUAX X BEPHO HEPaBEHCTBO

%x(zx —-4)2(x - 2)x.

2. PemtuTs HEpPaBEHCTBO:

a) 12-5x>0; 6) 3x—T<A4(x+2);
p) L+3-%ca,

3. PemuTh cucTeMy HEpPaBEHCTB!
a) (8x-13>0, 6) (4x —13>3x-10,
25-4x>0; 11-4x<12 -3x;

B) (bx+3<8x-17,
1—2x>%4.
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4. [loxasaTb, 4TO IpH JIOGBIX BHAYEHUAX a BEPHO HepAaBeH-
CTBO

(a—2)(a®+a+4)<ad.
5. Ilyers a>5, b>1, ¢>3. lokasare, uto 2a+ 3bc> 15.

g 6. Pemuurhs HepaBeHCTBO:

' o -5,6 . X+5 1 3x-7

. a) 3x—8>0' 6) 2 1< =

i s 7. Pemure cucTeMy HepaBeHCTB:

By a) [9x+5<7x -4, 6) (0,6x-1,2<1,1x+2]1,
15-2x>3x+1; 2,3+1L7x<1L5x+ 3.

8. PemuTs HepaBeHCTBO:
a) [x-2|<8;  6) |4x+1|>5.

9. Ilycte a<b m umcna a u b — orpunarensasle. JloxasaTs,
uro a> b,

10. OoxasaTrs, uTo %+ % <2, ecau ab>0.

11. Ilpy Kakux 3HAYEHHAX X TOYKHM rpapuka QYHKIHH
y=%x—8 JeKaT HHKe TodeK rpaduka QPyHKIUH

B
T
O
| o
o}
o
| >

y=—%x+5?

12. PemuTh aABO¥HOe HepaBeHCTBO —1<5-0,2x<3.
13. Pemuts HepaseHcTBO |4x—3|<3x+ 1.

Bl TEMbl UCCNEAOBATENIBCKUX PABOT RN

1. Pemienne ¢ NIOMOIIBI0 rpadMKOB HEPABEHCTB, COJAEPIKAINUX HEH3-
BECTHOE IIOJI 3HAKOM MOZAYJA.

2. MeToAbl [OKAa3aTeIbLCTBA HEPABEHCTB.
3. HepaBeHCcTBA B IreOMeTpHH.

4. PemmeHve HEpPaBEHCTB C NapaMeTpPaMH.
5. HepaBenctBa B «Hauanax» Esxauza.



MpubnuxeHHble
BblYMUCNIEHUS

C APEBHUX BPEMEH NI0AM 3aHMManuUCb NOACYETOM
NpeaMeToB U M3MEPEHUEM Pas3nuyHbIX BennunH. OaHako npu
noacyétax 6GonblIOro KonuyecTea MNpPenMeToB W Npu rpo-
| MO3KMX BbIMUCNEHUAX PEeaKo yaasanochb Mnonydars TOYHbIE
peaynbtathl. MiaMepeHus BeNu4MH TOXe AasBanu npubavKeH-
Hble 3HAuYeHWsl, Tak Kak He cyuwecTeyeT abCONOTHO TOYHbIX
VU3MEPUTENbHBIX WHCTPYMEHTOB. A M3MEepeHWe OfHON U Tor
§ xe BesM4MHbI pas3HbiMM cnocobamu unu pasHbimu npubopa-
" MM [O3eT Nnoxoxwue, HO BCE Xe pas3Hble pesynbTarhl.
' Mpy pelweHun npakTUHecKUxX 3adaq NasM npuxoauTca
 MMEeTb AEN0 B OCHOBHOM C NPUONMXEHHBIMWA 3HA4YEHUAMU Be-
AW4UH. Hanpumep, npy reoaesnyeckux M acTPOHOMMUYECKMX
U3MepeHusix, Kakummu Bbl COBEpLUEHHbIMWU npubopamMu U Kak
6bl TWATENLHO OHW HWU NPOWU3BOAWIUCH, Pe3yfbTaThl Bbipaxa-
joTCA NPUBNMXKEHHBIMU Ymucnamun. Kaxablii NOHUMaeT, 4To npu
nokynke 1 kr caxapa oH npuobpeTaeT, cKopee BCero, Ha He-
CKOMLKO rpaMMoB npoaykta Gonblie nnu mexbwe. Cnywas no
paguo uHdopMaumio 0 TOM, 4TO Ha BbIGOpax 3a Kakoro-To
kaHauparta B pervoHe nporonocosano 31,28% uabuparenei,
Mbl MbIC/IEHHO NpUKUabiBaeM: gaxe ot 1 maH usbupartenei
AaHHoe Yucno npoueHToe coctasnset 312 800 yenosek. U no-
HUMaeM, 4TO YUCNO MPOrosoCOBaBLUIMX B AEWCTBUTENBHOCTU
Ha HEeCKONbKO AECATKOB 4Yenosek 6onblie uaM MeHblue (4mc-
no 312800 — peaynbTaT OKPYrNIEHUS WCTUHHONO 3Ha4YeHus
NPOronocoBaBLUMX A0 COTEH YenoBek).

OKpyrnsThL Yucna Bbl HAYYUNUCH B MNAOLLMX Knaccax v 3Ha-
eTe, Hanpumep, Kak OKPYrnaTb Yucna [0 OecATbiX [onei:
3,48 =3,5; 3,45=3,5; 3,43 = 3,4 (ecnu B pa3psae COTbIX CTO-
WUT 4UCNO He MeHble 5, To okpyrnaeMm C u3bbiTkOM, ecnu
MeHblle — ¢ HepocTaTkom). OKpyrneHwem 4ucen, 3anucbio
NPUGIMXKEHHBLIX 3HAYEHUIA BENWYUH NIOAN 3aHUMAKOTCA NOCTO-
SIHHO: MPWU COCTaBNEHUW MIAaHOB PasBUMTUA OTpacnei Hapoa-
HOro X03AWCTBa (Ha rocyaapCcTBEHHOM YPOBHE) M NpW NnaHu-
poBaHuK GIoaKeTa CEMbW; NPU U3MEPEHUn BONbLUINX U Manbix
BE/IMYUH U T. 4. BaxHO TONbKO 3HaTb, C KAKOW TOYHOCTLIO
cnenyet BbiMONHATE TO WAKM UHOE BblYMCNEHWE WU u3mepe-
Hue. Hanpumep, BCe NOHUMAIOT, HTO PaccTosaHWEe OT 3emnu
80 JlyHbl C TOYHOCTBIO A0 MeTpa M3MEepUTb CNOXHO U BPAL, Nk
HyXHO. C Teopueir NpUBANXEHHBIX BLIYUCNEHUIA, BaXHON Ons
noboil neaTenbHOCTH, Bbl NO3HAKOMUTECH B 3TOW rnase.




PUONAMXKEHHBIE 3HAYEHUS BEJSINYMH.
| NlorpewHocTs NpuGAnXeHus

Mpu noacyéte GonbWOro KONMYECTBA MPEAMETOB (Hanpumep, Ae-
PEeBbEB B N1ECY), NPU UBMEPEHUAX Pa3NNYHbIX BEMYUH (Hanpumep,
ANVHBI OTpe3ka, maccel Tena, Temnepatypbl BO3ayxa), npu OKpy-
MEeHUU HuCen, MNPU BbIYUCIEHUSAX HA MUKPOKANbLKYNATOPE U T. A.
OObIYHO NONYHaOT NPUOBAMXKEHHbIE 3HAYEHUS BENuU4YUH, Yucen. Mpu
3TOM B pasHblX Cny4asx nosy4ailoT M pasHble MOrpelHocTn pe-
3ynbTatoB AencTBuii. B aTom naparpade Bbl NO3HAKOMUTECH C NO-
HATUEM abCOoMOTHOW MNOrpeLHOCTU — OOHOM U3  XapakTepuCTUK
NPUBNNXEHNA.

Hy)XHO BCNOMHMTb:

TIIOHATHE MOAYJIA YHCJA;

eIUHULBl JIJIUHBI;

€IUHUIBl BEJIUYUHBI YIJIa;

TEOpeMy O CYMMe YIJIOB TPeyIroJbHHUKA.

IIpu pemeHMHM NpaKTHYECKUX 3ajad YACTO NMPHUXOAUTCA MMETh AEJIO
¢ npHOIMKEHHBIMM 3HAYEHMAMHM PAa3JMYHBIX BeJIHYMH.

PaccMOoTpUM HECKOJIBKO IIPUMEpPOB:
1) B xaacce 36 yueHHKOB;

2) B pabouem mocénxe 10 000 sxumreneii;

3) KeNe3HONOPOKHBII peJbe UMeeT MJIHHY 25 M;

4) pabGounii moxyumsn B Kacce 12 576 p.;

5) B camonére HAx-42 ummeercs 120 maccasKMPCKUX MeCT;

6) paccrosnme mexay Mocksoit u Canmkt-Ilerepbyprom 650 wm;
7) B kuorpamme mnmeHuusl cogepxurca 30 000 szépen;

8) paccrosume or 3emum g0 Conmma 1,5-10% kwm.

B npumepax 1, 4, 5 3HayeHMs BeJHUYHMH TOYHBIE, & B OCTAJBHBIX —
NpubIHIKEHHBIE.

3apava 1. OguE M3 IIKOJHHHKOB Ha BONPOC O TOM, CKOJBKO yda-
IUXCA YYUTCA B IIKOJE, OTBeTHJ: <«IpuOausutenpHo 1000»,
a Apyrod Ha TOT K€ BOIIPOC OTBETHJI: «IPHOJHU3HTESbHO 9505,
Yeit orBeT TOUYHEe, ecau B mKojge yuurcs 986 yuammxes?

» IlepBelii mxoabHUK omubcsi Ha 14, a BTOpOii — Ha 36. Cnemo-
BaTeJIbHO, GoJiee TOYHBIM ObLJI OTBET NHEPBOrO ydalierocd. <
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PasHoCTh MEMKAY TOYHBIM W NPHUONMIKEHHBIM 3HAYEHHSIMH YUCJA
yJamuxcss B IepBOM caydae orpuuarensHa: 986 —1000=-14, a Bo
BTOPOM cJiy4yae mnoJoxkuTesnnHa: 986 — 950 = 36.

ITpakTUyecKH Ba’XHO 3HATH OTKJIOHEHWE NPHOIMIKEHHOTO 3HAYCHUS
OT TOYHOrO B Ty WJIM UHYI0 CTODPOHY, T.e€. MOAYJIb (a6COoNMIOTHYIO Be-
JUYUHY) PA3HOCTH MEXKJY TOYHBLIM 3HAYEHHEM M IPUOIMIKEHHBIM.

Moayne pasHOCTH MeXKAy TOYHBIM 3HAYEHUEM BEJUYUHEI ¥ €6 IpHU-
ONMKEHHBIM 3HAYEHHEM Ha3hIBAeTCH aGCONIOTHONH IOrPeIIHOCTHIO
NpHOIHIKeHHA.

Takum obpasom, ecnu a — npubIMKEHHOe BHAYEHUE BEJIUYUHEI, TOY-
HOe 3Ha4YeHHWe KOTOPOM pPaBHO X, TO abCONIOTHAs NOrPENIHOCTh IIPH-
GauskeHUs: paBHa |x—al.

AGCONIOTHYIO TOIPENIHOCTh NPUGIHKEHUS YACTO HA3BLIBAIOT IIPOCTO
IIOrPEeNIHOCTHIO.

3apava 2. Ilpu HaXOXAEHHMH CYMMBI YIJIOB TpPeyroJibHUKa C IIOMO-
b0 TPaHCHOPTHUpa moay4umau pesynabrar 182°. Kaxkosa abcosior-
Hasg IOTPEIIHOCTh JTOr0 HpHOJMKeHud?

» TouHOe 3HAYEHWE CYMMBI YIJIOB TPEYrOJbHUKA pasHo 180°, mpu-
bnuxénnoe sHauenuwe paBHo 182°. ITosromy abcomoTHas morpem-
HOoCcTh paBHa 2° Tak kak |180-182|=|-2|=2. <

3apava 3. Halitu norpemsocTs NpUGIHIKEHHS GHCIA % AeCATHYHOMI

apooso 0,43.
3 3 43 300 - 301 1 1
b —— U, 3 =l === - | = —.
}7 04 ' ‘7 100 ‘ 700 I ‘ 700 |~ 700"

YCTHble BONpOCH M 3afaHuUsd |

1. Yro HasbIBAIOT aGCOJIOTHOH MOrPENTHOCTHIO MPUOIMIKEHHA?

2. Kax HaiiTn abCOJIOTHYIO TOTPeNIHOCTh NPUOIMIKEHHA, €CHd ¢ —
npubimKEéHHOe 3Ha4YeHMe uucaa y?

BBOAgHbIE ynpaXHeHUs |

1. HaiiTu moxyne umena -T7; 0,2; 0.
2. HaiiTu MOnynb DasHOCTH YHCE:

1) 5 n 12; 2) -3 u -8; 3) 4 u 12; 4) 3 u -9.
3. Haiitu £ A tpeyronseuka ABC, ecan:
1) ZB=15°, ZC=65°; 2) LB=120°,; £C=23".
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4. Beipasuts B canTumerpax 5 m; 1,2 am; 27 mm; 4 MM.
5. Beipasute B merpax 263 cm; 39 cm; 56 mm; 491 mwm.

YnpaxXHeHus

197.

198.

199.

200.

201.

202.

BeicKasaTh INPEANOJOKEHHE, KaKhe M3 NPUBEJAEHHBIX B IIpUMe-
pax umces] MABIAKTCA TOYHBIMH 3HAYEHHUAMH BEJHYMH, & Kaxkue
NpUOIHIKEHHBIMU

1) B spurenbHOM 3ayie 660 wmecr;

2) Terpajb MMeeT TOJNIIUHY 3 MM;

3) 3a roj aBTOMOGMIALHBIM 3aBofoM ObuT0 Bhimymeso 600 Tsic.
aBToMo0Ouen.

IIpu usMepeHWN IIMPUHBI OOJIOKKM KHHUIH C IIOMOIIBIO TUHEHKH
[NOJy4YeH pesyJabTaT B mpoMexxkyTke or 14,2 mo 14,3 cwm.

1) MoskHO Jiin Ha3BaThk TOYHOE 3HA4YeHHEe IIUPHHBI KHUTH?

2) VkasaTh HECKOJBKO NPUOIHKEHHBIX 3HAUCHUN IMIMPHUHBI KHUTHU.

HaiiTn abCOMIOTHYH HOrPENIHOCTh HPHUOJIHIKEHHs dYucia % quc-
mom: 1) %; 2) 2; 3) 0,3; 4) 0,44.

HajiTu nOrpemiHoCcTh NPHOTHIKEHUA:
1) uucna 0,1975 uwmcaom 0,198;
2) yucna —3,254 uucaom -3,25;

8 1
3) uyHciaa —— YHCIOM ——;
) 17 2

4) uucnaa 372 yucaom 3,14.

IIycts a — npubnuskéHHOe 3HAadYeHWe umcna x. Haitm morpem-
HOCTh HPHUOJIMIKEHUs, ecJu:

1) x=5,346, a=5,3; 2) x=4,82, a=4,9;
3) x=15,9, a=16; 4) x=25,08, a=25.

H3BecTHO, UTO CyMMa BHYTPEHHHX YIJIOB YETHIPEXYrOJbHUKA pasB-
Ha 360°. IIpn HAXOXKAEHUM CYMMBI BHYTPDEHHHX YIJIOB YETHIDEX-
YTOJBHHKA C IIOMOIIbIO TPAHCIOPTHPA HOJYYHJIH DPE3yJbTaT 363°.
Yemy paBHa HOTPENIHOCTH HPHOIMKeHUA?

C nomompio rpabukos Gyskmui y=7x+9 u y=1 nDonyuuwiu,
4yTO BT TpadUKHM IepeceKaloTcss B TOYKe C abcnuccoil, paBHOM
-1. Yemy paBHA NOrPEIIHOCTH JTOTO0 HPHOIMIKEHHA?

78
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204. BeprO s, uTO AecaATwyHas Apobs 0,33 saBasercs NPUOIMIKEH-

HBIM 3HAUYEHHEM YHcja % ¢ abCcoJIOTHON IOrpPeIIHOCTHI0, MEHb-
meir 0,017

IIpubnuxéHnoe 3HaUeHWe uyucJa X paBHO 2,4, abCoaiOTHAS IIO-
rpemHOCTh MeHbpme 0,1, HaiiTy mpoMesXyToK, B KOTOPOM 3aKJIO-
YeHO TOYHOEe 3HAYeHHue X.

Iycrs 7,43 — npubamxéHHOe 3HAYEHHWE UMCIA X, a AGCOJNIOTHAS
norpemsocTs npubamxenus mesbme 0,01. B xakoM mpomesxyT-
Ke 3aKJIOYeHO TOYHOe 3HadYeHue uucejaa x?

0 Fpadpuueckuii cnocob kak NpuBAMXEHHBIH cnocob peweHus
ypaBHeHuU#

51 mosepus aBTOpamM y4eGHHMKA, YTO IOCTPOEHHBIE HMH TIpa-

*4*? urn pysrouin y=Tx+9 m y=1 B ynpaxuesunm 203 me-

PeceKJHCch B TO4YKe ¢ abcmuccoil, npumMepHO paBHO# —1. 3a-
y=Tx+9,

TeM peIllJl CHCTEeMY YpaBHeHHit ly—l

Peman A Takyio CHCTEMy IOTOMY, 4TO B 3ajlade pe4ysb HAET O TOY-
Ke nepecedyeHus rpaduKoB AaHHBIX (GYHKOMH, T.e. 006 obmeit mx

Touke. fI Hamén abcuomccy Takoll TOUKHM: x = —1%. 3aTteM ompeje-

JIAJI TOrPelIHOCTh NPHOMHIKeHHA UYHCcIa _1% gucgoMm —1:

1 1
J S e 2 ) et
| i1 =1 7

maTe He CHCTeMy, a cpas3y ypaBHeHme Tx+9=1, Tak xak
TOYKa HepeceuyeHHd rpadHKOB JaHHBIX (PyHKOHE HMeerT 006-
Wy AJAs8 HEAX opAaumHaATY Y=1.

@ Yro x, THI peman 3axauy BepHO. TOJBKO MOMKHO GHIIO pe-

To ects B ympaxcmenun 203 rpaduyecKd pemiajioch ypaBHe-
*s*? HHe Tx+9=1 ¥ HaxoAWIOCH NPHONHKEHHOE 3HAYEHHUE €ro
s KopHA?

Bepuo. TTonpo6yiiTe Tenmeps caMOCTOATENBHO PEIIHTH 2pPAQU-
o YeCKUM CROCOOOM ypaBHeHHE %—-1=|x|—2.
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A sareMm cpaBHUTe HalJleHHBIe aOCIMCCHI TOYEK IepecedeHUd rpa-

buKoB byHKIHI Y =—';— 1 u y=|x|-2 ¢ TounsIMH 3HAYEHUAMHU KOP-
Hell HCXOJHOTO ypaBHEHHA.

HagepHo, He Bcerjia JIerKo HAWTH TOYHLIE 3HAYEHHS KOPHEH
‘434 HEKOTOPBIX YpPaBHEHWH...

\'g Hble 3HAYEHUSA KOPHe! KOTOPBIX HAITH OYeHb CJIO0KHO. A rpa-
(uyecKr HWJIM € IOMOINBI0 APYIHX CIOCOGOB MOMKHO HaMTH
uxX npuOnMKEéHHble 3HauYeHnA. Em@ ApeBHHe KHTalickue, apabGckue
U cpefHEasHATCKMe YuéHBIe paspabaTeiBanu Takue cmocobsl. B Es-
pore NpuUOAMKEHHBIMH crmocofaMu (MeToZaMM) HAXOJWJIM KOPHH aj-
rebpanueckux ypasHenuit ®. Buer u W. Hseioron. Obmue xe Me-
TOALI Trpa@uuecKoro penleHHs YPaBHEHUU BHepBble M3JIOMKHI
B cBoelt kHure «I'eomerpusi» P. Ilexapr. CerofHsa memodv. “LUCIEH-
HOzo (NIpUONUIKEHHOIO) peleHuUA YpasHeHull TPUMEHAITCH BO MHO-
rEX 00JacTAX HAYKH W TeXHHKH.

r IleiicTBUTENBHO, CYIIECTBYeT MHOTO BHAOB YpaBHEHHH, TOU-
Gle

LeHKa norpewHoCcTn

MNpwu pelweHun npakTUYecKon 3aAayn He Bcerga yaaeétcsa onpe-
OENUTb TOYHOE 3HaYeHWe U3MEepsemMon BennyuHbl. HO OueHUTb
NOrpewHoCcTs M3MEepeHus W onpegennTb AuanasoH, KOTOpOoMy
NPUHAANIEXUT TOYHOE 3HAYeHWEe BeNUYMHbI, — 3anada peansbHas. Pe- ‘
LUEeHWIO TakUX 3aga4 Bbl M HAy4yMTeCb MPU WM3YHEHUUM OAaHHOro na- |
parpada. ‘

Hy>XHO BCNOMHUTE:

noHsATHEe aGCONIOTHON NOrPeIIHOCTH NPHOIMIKEHH;
HNOHATHE ABOIHONO HEPAaBEHCTBA;

pelmeHue HepaBeHCTBa BuAa |x|<c¢; |x—a|<e;
eMHULBI JJIMHBI, MACCHL.

Bo MHOrux cjaydasgx TOUYHOe 3HAUeHHe BeJIMYWHBI HEeM3BEeCTHO, H TOTI-
na abCoNIOTHYIO MOTrpenTHOCTh NPUOAMIKeHWs HaiTh Henbs3d. Tem He
MeHee dacTO YAAeTcA JaTh OUEHKY a6COoJIOTHOH IOTPelIHOCTH, €eCJIU
H3BeCTHBI NpubiauxeHHsa ¢ U3OBLITKOM H C HEAOCTATKOM.
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Sapava 1. B KOMHATHOM TepMOMeTpe BepXHHH KOHeI CTOA6MKa MU~
KOCTH HaxoguTca Mexay ormerkamm 21 u 22°C. B xkauecTse
npubIMIKEHHOTO 3HAYEHUA TeMIepaTypsl B3sau Bexumumny 21,5°C.
Onenurs aGCONMIOTHYIO MOrpEIIHOCTS NPHUOIMIKEHHS YKA3aHHOTO
U3MEepeHHu .

» TouHoe 3HAYEHME TeMIEPATypHl { HEM3BECTHO, OLHAKO MOXKHO VT-
BepaKAaTh, 4To 21 <¢<22.

YTo6bl HOJYYUTH OLEHKY PA3HOCTH MEKAY TOYHLIM 3HAYEHHEM
TeMIIepaTypbl ¥ NPUOJIMIKEHHBIM, T.e. pasHocTH t— 21,5, BeruTeM
M3 KaXKJOW 4YacTH 9TOro ABOMHOIO HepaBeHcTBa umcio 21,5.

Ilonyunm -0,5<¢-21,5<0,5, r.e. |t—21,5/<0,5. Takum o6pa-
30M, abcosoTHadA NOrpemHOCTs He Goxpme 0,5. <

B sTOoM ciydae roBopAT Takyke, YTO TeMIepaTypa M3MepeHa € TO4Y-
HocThi0O mo 0,5, u sammceiBaror: £=21,5+0,5.

BOPAT, 4YTO YHCJIO X PaBHO YHCIY 4@ C TOYHOCTBEI 1m0 h, U mu-

ﬂ Ecnu a — npnbnmxénnoe snauenwe umcna x u |x—a|<h, 10 ro-
ImyT:

=0tk (1)

Ilpu sTom h HaswiBalOT rpaEMnei aGcoaIOTHOM NOTrPEeNIHOCTH.

HanmomMauM, 4TO HepaBeHCTBO Ix—a|$h O3Ha4YaeT TO Ke caMoe, 4To
H JABOHHOE HEpaBEeHCTBO

a-h<x<a+h. (2)

Hanpumep, samuce x=2,43+0,01 o3Hauaer, 4TO 3HAYECHME X pas-
HO 2,43 c¢ TouHocthi0 g0 0,01, T.e. 2,43-0,01 £x<2,43+0,01, wnnm
2,42<x<2,44. Yncna 2,42 u 2,44 ABAAIOTCS NPUOIHKEHHBIME 3HA-
YeHUSAMH YHUCJIa X C HeJOCTATKOM M ¢ HM30LITKOM.

IlpakTHyecKkn IpH H3MEePEHWH, PACCMOTDEHHOM B 3ajade 1, B Ka-
JecTBe NPHONMAKEHHOro 3HadeHHs Oepyr 21 mmm 22°C. B srom cay-
Jae abCONIOTHAs NOTPEIIHOCTh KaXKAOT0 M3 DTHX NPHOIMIKeHHH He
npesocxoauT 1 °C. ITosToMy OGBIYHO CUMTAIOT, YTO M3MEDEHHE TeMIIe-
PaTypel C IOMOINBLIO TepMOMeETpa, Ha KOTOPOM JieJIeHHHA HaHeCeHBI de-
pes 1°C, mpoBomurTca ¢ TounocThIO HO 1 °C.

AHaJIOTMYHO U IS APYIHX M3MEPHUTENbHBIX NPUGOPOB TOYHOCTH H3-
MepeHMs OOBIYHO YCTAaHABJMBAETCA [0 HAMMEHBINEMY JAEJEHHIO IIPH-
Gopa. Hanpumep, MHKDOMETDOM H3MEPAIOT JJIMHY C TOYHOCTHIO MO
0,01 MM; MEIMIHMHCKHM TEPMOMETDOM H3MEpSIOT TeMIepaTypy ¢ Tod4-
HocThI0 70 0,1 °C; OyAMABHMK NOKA3LIBAET BpPEMS C TOYHOCTBIO O
1 MuH; HapyuHBIe 4Yachl ¢ CEKYHAHOH CTDEJNIKOH MOKA3HIBAIOT BpeMs
C TOYHOCTBIO 0 1 c.
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TakuM 00pasoM, NOrPEIIHOCTh M3MEPEeHHs 3aBHCHT OT TOro, KaKUM
npubopoM BeAETCH JTO HM3MepeHMe., HeM MeHbIe NOTPEIIHOCTE MPH-
ONMIKeHHUsA, TeM TOYHee M3MepUTeJbHBIH mpubop.

IIpubAMKEHHBIMYA 3HAYEHUAMU YACTO IMOJIB3YIOTCHA MPU 3aMeHe OOBIK-
HOBEHHBIX Jpo0eill JecATAYHBIMH.

3apnava 2. Jloxasarts, uro umcio 0,43 sBisercAa NPUOIVIKEHHBIM 3HA-

yeHueM Apobu %% ¢ rTounocrteio po 0,01.

P Tpebyerca noKasaTb, YTO g—o,wlsom. BrerauciuM pasHOCTH

13 13 43 130-129 1
22 _043=2 -2 _-"_""=—\ 3 ’
30 0 30 "100 300 _ 300° —oaumt

13 1
22 948l & ——.
30 43' 300

1
Tak xax 300<0,01, TO

13
S 0,43| <0,01. <

YCTHBIE BONPOCHI WU 3anauusL|

1. Yto osHauaer 3amuch x=a+h, rae a — NpUOIMUKEHHOEe 3HAUEHUE
guena x? Kak B aroif sanucu HaseiBaoT h?

2. Kax ¢ DOMONIBIO ABOMHOIO HepaBeHCTBA 3alHChIBAETCHA HEPABEHCTBO
|x—a|<h?

3. Kak yCTaHOBHATH TOYHOCTh H3MEPHTEIBHOr'O npubopa?

4. Kax nokasaTh, uyro umucio 0,7 sBiseTcd NPUOIMIKEHHBIM 3HAYEHH-

eM apobu % ¢ Tounocteio mo 0,1?

BeoAHbie ynpaxXHeHus l

1. PemmAaTs HEpPaBeHCTBO:

1) |x|>5; 2) |x|=-5; 3) |x|<2; 4) |x|<-2.
2. BanucaTh B BHJE ABOMHOrO HEDABEHCTBA:
1) |x|<12; 2) |x|<8; 3) |[x-9]<8; 4) |x+4|<1.

3. PemuTh HEpaBeHCTBO:
1) |x+5|>4; 2) |[x-10|>3; 3) [x-1|<7;.  4) |x+3|<2.

2 b 3 7 9 4 1

a 2 =2 -, =, —, =——— He MOTYT Th
5> 7" 18Y 207807 76 "126 MOTyT Gt
3ANMCAHBI B BUAEe KOHEUHOU AECATHYHOMN npobu?

11, 3 . 24, 7

50° 125° 25° 250
2,
3!

4. Kaxue us apobeit

5. BanucaTh B BHe AECATHYHON ApobH:

6. BanucaTh B BUJe NECATHYHOM MePUOAMYECKON Apobm:

-

5.
6’
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YnpaxHeHus

207. Yro o3HayaeT 3amuCh:

1) x=3,9+0,2; 2) x=0,4+0,15;  3) x=%i%;

4) x=0,73+0,01;  5) x=-135+1; 6) x=—2%i%?
208. Banucark B BHAe ABOIHOrO HEpaBEHCTBA:

1) x=11+0,5; 2) m=142+1; 3) 1=38,7%0,1;

4) v=900+% 5; 5) x=azth; 6) y=mtn.

209. HaiiTn npubiuxéHHEIe 3HAYEHUS YMUCIA X C HEAOCTATKOM M C H3-
OBITKOM, €CJIM W3BEeCTHO, YTO:
1) x=410,1; 2) x=2,710,1;
3) x=-0,6+0,12; 4) x=-5,91£0,2.

210. ITycre x=5,8+0,2. MoxxeT ¥ TOYHOEe 3HAYEHHUE OKA3ATHCSH pas-

HBIM: 1) 5,9; 2) 6,001; 3) 6; 4) 5,817
211. Ilyers x=8,7+0,4. Moxer M 4MCIO X GHITH DABHBIM:
1) 8,222; 2) 8,4; 3) 9; 4) 9,5?

212. VkasaTh NpHOIMIKEHHOE 3HAYEHWE YMCIA X, PABHOE cpegHeMy
apudMeTHUYECKOMY NPHUOIMIKEeHUNH C HEeJOCTATKOM B € M3BLITKOM:
1) 20<x<22; 2) 5<x<6; 3) 4,56<x<4,8;
4) 3,7<x<4,1; 5) 2,81 <x<2,83; 6) 0,66<x<0,6.

213. JloxasaTb, 4TO:
1) 2,7 ects npubnnxénnoe snauenue 2,7356 ¢ Tounocrsio g0 0,5;

2) aucno 0,27 sBnsiercs npuGIMIKEHHBIM 3HAYEHHMEM APOOH 11

¢ TouHOoCThIO mo 0,01. 40

214. Sipnaerca aM 4uCA0 4 NPUOGAMIKEHHBIM 3HAYEHHEM apobu 4,3
¢ royHocteio mo 0,5? mo 0,17

215. CorlacHO ONTHYECKUM M DPAaANOIOKAIMOHHLIM H3MEepPeHuAM Jua-
merp Mepkypus pasern (4880 +2) kM, a paamyc BeHephl paBeH
(6050 £ 5) km. BamucaTs pe3ysNBTAT U3MEPEHMS B BHUAE ABOIHOIO
HepaBeHCTBA.

216. [Ina wmsMepeHHsA aMamMeTpa ouIuHAPa paboumii moab3yeTcs Ka-
nM6POMETPOM, B KOTOPOM MMeEIOTCS OTBepcTus auamerpom 10,00;
10,04; 10,08; 10,56 mm. KaxoBa TOYHOCTH U3MepeHua?

217. B oTjene TeXHMYECKOTO KOHTPOJS 3aBOJA H3MepseTcsas AuaMeTp
Baja ¢ TOYHOCTBIO 70 0,1 mm. ITo Tabiuue momyckos amamerp d
Baja NoJKeH ObITh B mpomescyTke 167,8 <d <168,2. Babpakyior
JA BAaJ, €cJIH ero auamerp pased 168,1 mm?
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218. Bricota cobopa Ilerponasnosckoit kpenoctu B Camxr-IlerepGypre
122 M. DKCKYpCOBOJ CKasaJ, 4TO BhICOTa co0Opa HPHOJMIKEHHO
paBEa 120 m. KakoBa HOrpeIIHOCTb TAKOTO HPUOIMIKeHH?

219. Ilpu B3BeIIMBAHUYM TeJa HA BTOPYI0 YAIIKY BECOB MOJOMKHIA
4 rupu, Macchl KOTOPBIX COOTBETCTBEHHO PAaBHBI 100 r, 2 1,
100 mr, 10 Mr, mocjie 4ero Bechl ypaBHOBeCHMJHCh. UeMmy paBHa
macca Teaa (B mr)? OmeHHTH TOYHOCTH H3MEpPEHHA.

MorpewHocTH namepeHni y actponomos fipeexei Mpeuun

Ilpodeccop, a B APEBHOCTH JIOAU TOJNB3OBAIHNCH MOHATHEM
A abCcoIOTHOM MOTrPEeITHOCTH ?

KoHeuHO, NOJAB30BAJMCh, HO ob6xoamnuck Ges aTOro TEPMHM-
ma. Hanpumep, apeBHerpeueckuit yuénsiit Apucmapx Camoc-
exuiz B8 III B. mo H. 3. B cBoém Tpakrare «0 paccTOAHHAX
Conana u JIyHBI» JOKasaJ clefyloinee:

1) paccrosame L or 3emum ao Conmma Gosee 18-kpaTHOro, HO Me-
Hee 20-KpaTHOro paccTosiEusa OT Semuu a0 JIyHBI;

2) ormomenue K aumamerpa Connna k auametpy 3emiu Gonbiie 19:3
u meHbme 43 : 6.

06 ucropun l}

Ilo >TMM AAaHHBIM # CMOrY 3alHMCaTh JBOWHBIE HEPaBEHCTBA

s seswuun L u K: 18n <L <20n (n — paccrosinne oT 3eM-

aa po Jlyssi), %4K4%. Ilpu >xKenaHWH # MOTY HAHTH
abCOIIOTHYIO MOrpelmrHocTs pacuéros Apmcrapxa Camocckoro. ¥am-
BHATeIbHO, KAK JAABHO JIIOJM 3aHAMAIOTCH acTpPOHOMHei!

.
4, TounocTe uamepenwii B XM3HM

Mu yke nousad, IIpodeccop, 9TO TOYHOCTh M3MEPHTENbHBIX
npu6opoB O6BIYHO YCTAHABJIMBAIOT 110 HAUMEHBIIEMY JleJIEHHIO
ero mKansl (mpaBja, A BuAesa NpHOODHEI, Yy KOTOPBIX TOY-
HOCTH — TIOJIOBHHA HAMMEHBIIEro JeJeHns). A KaK W KTO B PeaJbHOU
JKW3HU YCTAHABJIMBAET TOYHOCTh, C KOTOPO# CieflyeT H3MEepHUTh KOH-
KpeTHyI0 Benmuuny? Hanpumep, KTo AaéT NpaBo MamIHHHCTY SJIEK-
TPHYKH OTCTABATH OT PACIMCAHWA WM HEMHOTO OMeperKaThb ero? Ha
CKOJIBKO MHHYT MJIA CEKYHJ OH MOJKeT OTCTaTk OT pacnucaEua?

KoHKpeTHO B 3TO# CHTyalWH NPABO MAIIMHHCTY HHKTO HE
naér. OH Jo/KeH exaTh o pacuucarnio. Ho abcomoTHO TOYHO
cJIe/[OBATH PACIHCAHMIO HEBO3MOXKHO. BObIIIOe IHCIO MOE3A0K
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Ha 3JIeKTPOIIOe3/ie CaMO OmpejesisieT PAHUIY aGCONIOTHOM MOrpemnHo-
CTH NPHOBITHSA 1I0e3/la Ha HY;KHYIO CTAHIHUIO B cpok. Ha dbopMupoBarue
9TOH NOrPEIIHOCTH BJMAET MHOTO (hAKTOPOB: NOTOAHBLIE YCJIOBHS, pe-
MOHTHBIE PaGOTHI, YeJJOBeYeCKHl (haKTOp H T. &. B KamI0# KuTeHCKOM
CHTyalluy BeJHYHHA a6COMIOTHOM MOTPEINHOCTH NPUGIMIKeHUS Ompee-
JAAETCA KOHKPETHBIMM YCJIOBUAMM MM TPeGOBAHUAMM.

Ilpusenure, moxanyiicra, NpUMepHl MOHATHBIX HAM 3KU3HEH-
HBIX CHTYalMi, B KOTODBIX HM3BECTHO, ¢ KAKOH INOIpemHo-
CTBIO BEINIOJIHEHO HPHOIMKeHHe.

v Orknomerme Ha 15 ¢ B Ty WINM WHYIO CTOPOHY OT Bpe-
MEHH OTHpPAaBJIeHUA IMoe3/la II0 PACHHCAHWIO He CUHUTAETCH
HapymeHHeM rpadbuxa IBHXKeHHHA.
Hopma BhiceBa ceMsH B CEJIBCKOM XO03AWCTBE OIPENENAETCH ¢ TOY-
HOCTBI0 3—5 KI Ha PeKTap IJIOMAAH IIOCeBa.

v’ Ilpu onpepeneHnn BPeMEHH JBHIKEHHHA JIBIKHAKOB IIPH CKODPOCT-
HOM CHyCKe HA CHOPTUBHBIX COPEBHOBAHMAX VYHTBIBAIOT COTHIE
JOJM CeKYHIEL.

v’ TIpm wuamepeHun AuamMeTpa TPyOBl rasompoBoja AONMYCKAETCH IIO-
rpemHocTs Ao 1 mm.

¥" B acrponomMum Opu HaOMIOJeHAH 3a JABH)KEHHMEeM HeOEeCHBIX Te
MOMEHT NPOXOJKJIeHHMA CBeTHJa 4Yepe3 MepHAMAH oOmnpejesdeTcs
C TOYHOCTBIO [0 TBICAYHBIX MOJEH CEeKYHIHI.

@ Xopomo, IpHBeAYy HECKOJbKO NMPHMEpOB.

KpyrneHuwe 4yucen

B atom naparpade Bbl BCTPETUTECH C NOHATUEM OKPYIrMeHus yucen
M Hay4yuMTeCb OKPYMIATL YMCNa C Hanepén 3a0aHHOMW TOYHOCTHIO.

HyXXHO BCNOMHMTB:

¥ Ha3BaHMA pPa3pANOB 3allMCH YHCIA B JAeCATHYHOM CHCTEMe CYMC-
JeHUu;

® 3anuch OOBLIKHOBEHHOM Apo6M B BHAE KOHEYHOW WM GECKOHEYHON
NePHOAMIECKON JeCATUUYHOH Apobu;

¥ eINHWIIEI USMEPEeHUSA JUIMHEI, ILIOIIAAN, MacChl, BDEMEHH, CKOPOCTH;

¥ IIOHATHE MOAYJS YHCJA.
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Oxpyrienne YHCes HCIOJIb3yeTcs IPH AeUCTBHAX C NPHUOIMIKEHHBI-
MH 3HAYEHHAMHU PA3JWYHBIX BEJWYHH BO MHOTHX NPAKTHYECKHX 3a-
Jagax MaTeMaTUKH, (PU3IUKH, TEXHUKH.

Hanpumep, yCKOpeHNe CBOOOZHOTO TaJeHNUS HA YPOBHE MOPS M IIH-
pore 45° pasro 9,80665 m/c?. OGBIYHO STO YMCIO OKDPYTJIAIOT A0 Ae-
careix: 9,8. Ilpm srom mumyt: g~9,8 (umTaerca «g NPUOIMKEHHO
pasaO 9,8»).

e s 1 g . e T e 3

3anmuck X =@ 03HAYAET, YTO YUCJIO 4 SBIAETCA NPUOIMIKEHHBIM
3HaueHHeM dYucia X.

3apava 1. [lnomajgs 3eMeLHOrO yYacTKa NPAMOYrOJbHOM (POPMBI pas-
ga 25 M2, ero anuHa paBHa 8 M. HaldTH mMpHHY y4YacTKa.

» Ilycrs mmpuHA yuacTka paBHa [ merpos, Toraa l= 25:8=3,125.
OTteeT. 3,125 m. <

IosiyyeHHYI0 INMPUHY y4acTKa Ha NPaKTHKe OKPYIJIMIH 661 OO mOe-
CATHIX, T.e. mojaramu 6b1, yro [=3,1. PaccMOTpUM NPaBHJIO OKpPYT-
JeHUs umces Ha cieayiomem npumepe. Ilycts Tpebyerca OKPYIIHTH
yucao 3,647 mo coreix. llifA OKpyrJeHHs C HeZOCTAaTKOM oTbpocuM
mocnenHiol nudpy 7, B peayiabrarTe moayumm 3,64.

Ilnsa okpyriaeHuss ¢ HU3OGBLITKOM OTGPOCHM IIOCJIeAHIOI0 uubpy 7,
a OpPeANOCHeNHION YBeJMYMM HA efuHMIy. B pesysaprare nOaydnM
3,65. B mepsBom ciydae abCoOIOTHAS IOIPEIIHOCTE OKPYIJIEHHA DaBHA
|3,647 - 3,64|=0,007. Bo BTOpPOM CIy4ae abcoJIoTHAsET IOrPenIHoCTh
paBHa |3,647 —3,65|=0,008.

Bo BTOpPOM cilyuae [OTPeIIHOCTh NpUOIuKeHusa MeHbIIe, 9eM B Iep-
BoM caydae. CienoBaTesbHO, B pacCMaTpMBaeMOM IpAMepe HaWIyd-
UM SABJIAETCS OKDPYIJIeHHWe C M30BITKOM.

Uro6sl a6COMIOTHAA IOTPEIIHOCTH NPUOIMIKEHUA NPH OKPYIrIeHUuH
[IOJIOMKUTEIBHEIX UYHces Obljla HAWMMEHbIIeH, II0Jb3YIOTCA NMPaBHUJIOM:

Ecau nepBas orOpacbiBaemas oudpa MeHbIIE 5, TO HYXKHO OKpY-
AT C HEJOCTATKOM, a ecau ora nudpa Oojblle HJIM paBHA 5,
|| TO HY’XHO OKDYIJIATH C M3OBITKOM.

Hanpumep, Npu OKPYIVIEHMH [0 [AECATHIX IOJydaeM: 3,647 = 3,6,
2,658 ~2,7; npH OKPYIJIEHMHM JAO COTBIX IOJydaeM: 0,6532~=0,65,
9,0374 = 9,04.

3apava 2. 3aMeHUTH YHCIO % necaATUUHOM ApoOBI0, PABHON 3TOMY

yueay ¢ Tounoctso zo 0,01.
» BanumeM pe3yabTaT AeJeHHs 2 Ha 7 B BUJe JeCATUYIHON Ipo-

61 ¢ TpeMs 3HAKAMHM IIOCJe 3aIATOM: %:0,285.... OKpyriaasa aTo

YMCJO 0 COTBIX, IIOJy4YaeMm %EO,ZQ. <]
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YTo6Bl NOJYYATH BHAUEHUE ¢ TOUHOCTHIO 10 0,01, 6BLIO HaWJIeHO 3HAa-
JyeHHue % C TpeM# 3HaKaMu mocJe 3anaToil. Eciu 661 norpeGosanocs Hail-
TH OpUOIMIKEHHOE 3HAYEHHE YHCIIa -72- ¢ touHocThio mo 0,001, To mHamo

6b110 GBI HANTH YeThIpe AECATUYHBIX 3HAKA.

YCcTHbIe BONPOCH M 3ajaHus

1. Yro HaspiBalOT aGCOJIOTHON MOTPENIHOCTHIO OKPYTIeHUA?
2. Yro osHavaer 3anuck y=~b?
3. ChopmympoBaTh NPABUJIO OKDPYIJIEHUS IOJOMKUTENBHBIX UUCEI.

BBoAHbIe ynpaXHeHus

. 7. 1, 5, 21
1. O =3 =i =i ==
3anucaTe B BHJe JeCATUYHOH APOGH 40’ 16’ 80

8
2. BanucaTe B BHJE NEPUOAUYECKON ApPOGH: %; 1%

3. BepasuTh JaHHYI0 CKODOCTH B METDPaX B CEKYHAY:
1) 120 m/mun; 2) 600 xm/c; 3) 60 rMm/u; 4) 1200 KMm/u.
4. PemiuTh ypaBHeHHE:
1) |[x-8|=15; 2) |7T-x|=8.
5. PemuTes HepaBeHCTBO:
1) |x|>1,2; 2) |x|=>-5; 3) |x|<-4; 4) |x|> 2,6;
5) [x-1|<86; 6) |2-x|<3; 7 |5-x|>10; 8) |[x+8|>1.

anaxueuuu!

220. OxpyriuTe 4YMCJa TOCIEAOBATENHHO AO THICAYHBIX, COTBIX, Oecs-
TBIX [lOJIeH, eJMHMI], NeCATKOB, COTeH, TeicA4d: 3285,05384;
6377,00753; 1234,5336.

221. Oxpyraure gmena 15,75 u 317,25 10 eguHMI ¢ HEZOCTATKOM W
¢ u3beiTkoM. HaiiTu a6CcomioTHYI0 MOrpemrHoCTs KaxJIoro oKpyr-
JIeHUud.

222. IlpexcTaBUTH B BUAE AECATUYHONW APOOHM ¢ TOUHOCTHIO no 0,1 gmuc-
13 17 39 11 5 19
2 YIS gy T N R =L Th

R )35 ¥ 1a9 ) 3 A7 8§
223. IlpeacTaBuTh B BUJAE NECATHYHON APOGH € TOYHOCTBIO 1O 0,01

3 7 5 2 3 1 4
i 1) =; = ey Y 11’ *
yucao: 1) 7 2) 29 3) 19 4) 13 9) 211 6) 514
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224.

225.

IlpeAcTaBATE B BHAE AECATHYHOH ApoOH C TOYHOCTHIO J0 0,001
2 5 3 9
yucyao: 1) =; 2) —; — —.
e ) 4 ) 13 8) 211 4 714

1) CpegHsAs CKOPOCTb ABHMIKEHHA MOJIEKYJIBI BOJAOpPOAa IpH 0°C
paBHa 1693 M/c. OnuHE y4eHUK OKPYTIJIHJ 210 uHMcao Ao 1690 m/c,
a apyroit — go 1700 m/c. HaiiTi abGCOMIOTHYIO NOTPEIIHOCTDh KaK-
JOr0 OKpYIVIeHMA. B KakoM ciydae MOIDEITHOCTh NPUOIMKeHHs
MeHbIe?

2) CkopocTh JABHI)KEHHA  IIacCaKMPCKOro moesja paBHA
81,37 kM/4. MamuHUCT OKPYIJIMI 9T0 4ucjao go 81 km/4, a mac-
caskup — 10 82 km/4. HaiiT abcoOTHYIO MOrpeNIHOCTE Kayao-
ro npubaMMKeHUA. ¥ KOro M3 HHUX IOTDeITrHOCTHb npubIuKeHNn s
oKasajach MeHbIe?

O.nem:. ABHMOKETCH co cKopocThio 13,8 M/c. BripasuTh 9Ty CKO-

pOCTH B KHJIOMETPaX B 4aC M OKPYIJIMTH C TOYHOCTHIO K0 1 KM/4.

Yneno ©~ 3,141592654 ecTh OTHOLIEHME JJHUHBI OKPY’KHOCTH K €€

auamerpy. 1) OKpyrJiIuTh 9TO YHCIO A0 MHJJIMOHHBIX, TBHICAY-
HBIX, cOTEIX. 2) C Kako#l TOYHOCTHIO IPOBEAEHO OKPYTJIeHHE, €CJIH
B 3amMCH OCTaBJeHO 5 mudp mocie 3amaAToH?

m

HAwnanor o6 uncropumn

OueHKa TOYHOCTM U3MEpPeHui M BbIYMCJ/IeHWA B APEBHOCTH

IIpodeccop, a Kak AaBHO JIOAAM MOHAAOOMIHCH npubIHKER-
HBle BEIUHCJIEHHA?

HagsepHoe, KOrja JIOAM CTAJIH JeJaTh 3amackl MPOJOBOJILCTBHA
M BEIHY3KJEHBI OBIIM NPHKHALIBATH, CKOJIBKO H KaKoi ennl
HY’KHO 3amacT, 4To0bl JOMKHTh, HAIPHMeED, A0 BECHEI...

HHTepecHO, & BCe JIM JIOAHW PaHbIe OTIHYANH TPUGITHIKEH-
Hble BEJHYMWHBI OT TOYHBIX?

A Kak THl JAyMaemb, Bce JIM B3pOCible JIOAM ITOHMMAIOT,
uro, oTBeuas Ha Bompoc «Kaxos Bam BospacT?», OHU 4Halle
Bcero paioT HeTouHBIH oTBer? OHM HAa3BIBAIOT aubo moxHOE
IOPOMKHUTHIX JIeT, OKDPYIJAA € HEAOCTATKOM CBOHM TOABI. JInGo
ropopar: «Mue ckopo OyzeT CTOJNBKO-TO JIeT», OKPyrJfAs TeM ca-
MBIM KOJIMUECTBO IPOMKUTHIX JeT A0 OGiuikaiiiero nejoro 4ucua
¢ u30BITKOM.

o Beé sicmo. [lymMaro, 4TO B IOBCeJHEBHON JKHM3HMW JIIOAU BCe-
‘43@ rAa TOHMMAKT, KOrZa OHU BCTpevalored C TOYHBIMH, a KO-
rama ¢ npubIMIKEHHBLIMUA 3HAYEHHAMH BeJIMYHUH. IIpuBenure,
moKayyiicra, eljé NpUMephl TOrO, KaKk W KOrjia B [IPEBHOCTH JIIOAH
CTAIKHUBAJINCE ¢ HETOUHBIMH 3HAYEeHUAMH BEJIHYHH.

88

Fnaesa Il. MpubnuMxeéHHbIE BbIYUCNEHUS



-’ Panbmie a10JH 00 COJHEUHBIM 9a-
h@;@; €aM TOJBKO NPHGIMSHTENBLHO
"™ onpenensnm Bpems aHa. C jaB-
HHUX BpeMéH Joau us3obperannm MepHEIe
€MKOCTH [JJf MKHAKOCTEM M ChINYYHX
BeIlecTB, 3aTeM ¢ HX OOMOUIILIO
IpUOIHKEHHO H3MEPANH 00BEMEI 6GOJB-
mux émrocreit. OKpyrisasa ¢ H3OBITKOM,
oIpe/elIAN KOJHYECTBO IIKYD »KHBOT-
HBIX, HeODXOAMMEBIX JIJIA H3rOTOBJIECHHS
OHEAbl, U T. .

THOCUTENIbHaA NOrpeLwwHoCTb

Ona cpaBHEHUs] TOYHOCTU PasHbIX NPUONKEHWIA OOHOW U TOW Xe |
BEJIM4MHBI UCMNONb3yeTcs abconioTHasi NOrpewHocTb. Ecnu xe cpas- |
HWBAIOTCA TOYHOCTU NPUBAMXEHUA Pas3NIMYHLIX BENUYMH, TO abco-
NIOTHOW NOrpeLIHoOCTM HepocTaTtovHo. lonyctum, macca apbysa pas- |
Ha (3255+ 1) r, a macca cnutka 3ono0Ta pasHa (43 + 1) . AGCONIOTHbLIE |
NOrpeLHoOCT B3BELWNBAHWA OAWHAKOBbI, HO O4EeBMOHO, 4TO apbys
B3BELUEH HAMHOro TO4YHEEe, YeEM CAUTOK (XOTS HETOYHOCTb NMpU B3BE-
wuBaHuMn apbysa MeHee 3HauyMMa, YeM HETOYHOCTbL Mpu B3BELUUBa-
HUKM cnutka 3onota). Kak HaxoguTb 1 CpaBHMBATb TOYHOCTU NpUbNU-

XEHWA pasHbIX BENWYMH, Bbl HAy4yMTeCb B 3TOM naparpade. !

Hy>XHO BCNOMHMTbL:

» ToHATHE Aa6GCOMIOTHOM IOrPEelIHOCTH;

W TOHATHE IIPOIEHTAa;

5 HaxOoXJeHHEe IPOIEHTOB OT YHCJAa;

¥ BBRIpa)XeHHe B IIPOLEeHTAX OTHOIIeHHSA [ABYX YHCEJ;

w sanuck uuciaa B Bujae a-10", rme 1<a<10 u n — mHarypaiabHOE
YHCJIIO0;

® IPaBHJIO OKPYIVIEHHSA YHCEJ.

Paccmorpum npumep. Paccrosaue or Mockeel g0 Cankr-Ilerepbypra
paBHO (650 + 1) kM, guuHa Kapasgama pasHa (21,3 +0,1) em. A6comor-
Has NOTPEeNIHOCTh B NEepPBOM ciydae He Gosbme 1 KM, a BO BTOpOM —
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He Gospme 1 mm. OsHadaer Jau 3TO, YTO AJMHA KapaHjalla H3Mepe-

Ha TOouYHee, uyeM paccrosiaue oT MockBel a0 Cankr-IlerepGypra?
Ilpu usmepenuu paccrosausa or Mockeel g0 Cankr-IleTepbypra ab-

COJIIOTHAsI IOTpPeINHOCTh He mpeBeimaer 1 xm Ha 650 KM, uTO cocras-

JIAeT % -100% =~ 0,15% wusMepsAeMON BeJUYUHEI.

HDH H3MepeHHH MJJHHBI KapaHjgalia abcousroTHAA IIOTrpelIHOCTh He

npessimaer 0,1 cm ma 21,3 cm, 4TO cocraBideT D1 -100% = 0,47%
H3MepAeMOil BeJUUNHEL. 21,3

Takum o00pa3oM, pacCTOSHHME MEKAY TIopoJaMHu H3MepeHO TOouHee,
yeM AJMHA KapaHjaia.

Il OIEeHKM KavecTsBa NPUOIMIKEHHWs BBOAWTCA OTHOCHTEJIbHAA IIO-
IPelIHOCTS.

HOe OT JejeHus abCOMIOTHOM NOTPEINHOCTH HA MOAYJbL IpPUO/IHU-

n Onpenenenue. OTHOCHTENbLHON IOTPEelIHOCTHI0 HA3BIBAIOT YAacCT-
JKEHHOTO B3HAYEHUSA BEJIHYHHBI,

Hrak, ecau a — npubiIuKEéHHOe 3HAYEHHWe 4YHUcaa X, To abcoaroTHas
[IOTPEITHOCTh PABHA |X — |, & OTHOCHTE/IbHAS [TOTPEIIHOCTh PaBHA %_
a

OTHOCHUTEJIBHYIO IIOIPEIIHOCTE OOBIYHO BBIPAsKaloT B INPOLEHTaX.

3apnava. IIpubnmkéaHoe 3HaueHMe Macchl 3emuu pasHO (5,98 £0,01) x
x 10%* gr. Macca myJd OXOTHHUYbero pyskbs pasHa (9t 1)r. Ka-
KOe H3MepeHue sABJsgeTcsa 0oJiee TOYHBIM?

P OuneHUM OTHOCHTENIHHYIO IOTPEIIHOCTh KaMA0ro N3MepeHHd:
0,01-10%* 1

Bk L Mlrbe s B | =0, 3 74 T =~ =
1) Sogqon " 100% ~0,2% ) 5 -100% = 11%
OTeeT. Macca 3emin u3MepeHa ToUHee. <]

YCTHbie BONPOChbl U 3apaHus

1. Yro Ha3BIBAIOT OTHOCHUTENbHON MOTPEIIHOCTHI0 NPUOIMIKeHUA?

2. 3HaHWe KAaKHX MOTPEelIHOCTEel HaéT BO3MOXKHOCTH CPABHHBATL TOYHO-
CTH NpUGAMIKEHUSA OZHON M TOM ’Ke BEJWYWHBI; PA3HBIX BeJIUUYHH?

BeBOoAHBIE yNpaXHeHus

1. Oxpyraurs uuciao 20,548 1o cOTHIX; AECATBHIX; €AWHHI]; [ECATKOB.
2. W3BecTHO, uTO x= 15,9+ 1. Halitu npubinxéHHOe 3HAYEHHE X C He-
JOCTATKOM; C H30BITKOM.
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3. Ilpeacrasurs % B BHAe HOecATHUYHON apobmu c¢ TounHoctho xo 0,1.

4. 3anucate ymeao 20 000; 3100; 8150; 72 560 B Buze a-10", rge
1<a<10 m n — HarypajJbHOE YHCJIO.

YnpaxHeHus

228. OKpYIIUThL YHCJIO A0 ©AMHHUI, ¥ HalTH abCOJIOTHYIO ¥ OTHOCH-
TEJBHYI IIOTPDEIIHOCTHE OKPYIJIeHHUdA:
1) 3,45; 2) 10,59; 3) 23,263; 4) 0,892.

229, HaiiTl OTHOCHUTENBHYI IIOrPEIIHOCTHE HPUOIHMIKEHHA:

1) umena —;- gucaom 0,33; 2) umcia % gucaom 0,14.

230. Kakoe mamepeHHe TOYHee:
1) a=(750+1) M mim b=(1,25+0,01) m;
2) p=(10,6+0,1) ¢c unm ¢=(1,25%0,01) ¢?

231. OnHOBPEeMEHHO PAa3JUYHBIMH NPUGOPAMHM H3MEDPHJH TEMIEpaTypy
nmapa M moay4unau B mepBoMm caydae t=(104+1) °C, Bo BTOpOM
t=(103,8+0,1) °C, B Tpernem t=(103,86 £ 0,01) °C. OuenuTs oT-
HOCHTEJBHYIO IIOTDPEIIHOCTh Ka)XAOr0 HM3MEepeHHd.

232. JIBoe ydyamuxcs, BBINOJIHAA MPAKTHYECKYI0 paboTy Ha M3MepeHHe
JJIMH OTPe3KOB, B peayybrare moayumin (203 +1) mmu (1201 1) cm.
Kaxoit u3 yuammuxcs BBIMOJHUJI pPaboTy KadecTBeHHee?

233. 1) IIpubamxkénHoe s3HaueHWe umMciaa X paBHO a. OTHocHTeIbHAS
OOrpemrHocTs 3Toro npubnuaxenusa pasHa 0,01. Haiitu a6Gcomrot-
HYI IOOIpPeIllHOCTh, ecau a=2,71.

2) TIpubnnxéHHOE 3HAUYEeHMe uMciaa X paBHO b. OTHOCHTeNLHAA
IorpelnHoCcThk aToro npubnmxenus pasHa 0,001, Hafitu abcosror-
HYI0 IIOTPEelIHOCTh, ecau b=0,398.

234. Macca Cosmpa (2+0,1)-10% r. Macca gerckoro maua (2,5 +
+0,1)- 10% r. Kakoe uamepenue Gojee TouHoe?

@ Brinonnsaa naboparopHyio paboTy mo ¢usuKe, CBA3AHHYIO C OIpe-
AeJIeHHueM YAeJIbHOM TeIJIOEMKOCTH AJIOMHHWSA, YUEHHK IIOJIYUHJI
922 JIx/kr °C. KakoBa OTHOCHUTEJbHAS MOTPENIHOCTH NPHUOIHIKe-
HUA, €CJW 3a TOYHOEe INPHUHATHL TAOJUYHOE 3HAYEHWUE YAeJbLHOI
TenIoéMKocTH, paBHoe 920 I»k/kr °C?

Hpnﬁnnménuoe sHayeHne macchl OCTAHKMHCKOH TeJeBU3MOHHOMN
6amuan (5,56+0,1)- 10" kr. Macca Tparkropa K-700 pasma (1,1%+
+0,1)-10* kr. Kakoe usmepenue Gosee Tounoe?
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BeckoHeYHble CyMMBbI

O

6yar MeToABl MM NPHEMBI NPHOJMIKEHHBIX BBIYUCICHWIH,
KpOMe yKe 3HAKOMBIX HaM?

KoneuHo ects, Hanpumep, B XVII B. eBpomeiickue MaTema-
THKH 000CHOBAJM meopulo pados (6eCKOHEUYHBEIX CYMM), C IIO-
MOIIbI0 KOTOPO#, B YACTHOCTH, CTAJIO BO3MOXKHO ONpeAeNAThb
3HAUYEHHA MHOTHX NPHOJHKEHHBIX BeJHYHMH C JI000d Hamepén 3sa-
JaHHOH CTEINeHBI0O TOYHOCTH.

g IIpodeccop, ckaskuTe, MOMKANYHCTa, €CTh JIH eIlé KaKue-HHU-
-
A

B 1682 r. Jleit6Hun mokasaj, 4TO YHCJIO % MpeJCcTaABMMO B BHJE

i O, 0 P

OecKkOHeYHOH cyMMBI 1 — 3 ks 577 - 811 +.... Ecau sTor pax «obo-
pBaTh» IOCJHE TPeThero 4ucia, To 1P 1 [k 1 = M = }ﬁ, =
4 3 5 15 15

52 _
Kyaa m= 15 3,47.
ITonpobyo «obopBaTh» pAA MOcJe YeTBEPTOrO CJIAraeMoro.
*,*? Haiiny HOBOe npuOJIH)KeHHMe 4YHCJIa T M CPaBHIO €ro C TeM
<7 3HAUeHMEM, KOTOpOe MHe IIOKa3bIBAeT MHKPOKAaJIbKYJIATOD:
3,1415927. WHTepecHO, CKOJBKO YIEHOB pAjia HYXHO B3fAThb, 4YTO-
6Bl OTHOCHTE/LHAA MOrPEemIHOCTh NPHOIMIKeHHA craysia MeHbImme 1%7?

Ecam saxodemsb, caM OTBETHINbL Ha 5TOT Bompoc. Toabko
YYTH, 4YTO MHKPOKAJBLKYJIATODP TOXe NOKaseBaeT Nnpubiu-
& JKEHHOe 3HAYEHHWe YHCJa T, HO C OOJIBINOH TOYHOCTBIO.

pakTuyeckme NpMémMbl NPUOBANKEHHBIX
YUCJIEHUN

Mo 3anucu NpUBAMXEHHOro Yucna B CTaHAApPTHOM BUAE Nerko cy-
OUTb O TOM, KakuMm uudpam 4YMcna MOXHO «0oBepATb». B atom
naparpade 6yp.eT AaHo 060OWEHHOe onpejeneHne CTaHAapTHOro
BMAa Yucna. Bbl Hay4uTeCh BLIMONHATL AEUCTBUS C NPUBANKEHHDI-
MW 3HAYEHUSIMMU U OUEHMBATb TOYHOCTb PE3yNbLTaToB.

Hy>XHO BCNOMHUTL:

CBOMCTBA CTeIIeHH;

IPABHUJIO OKPYIJIEHUS UHCE;

HOHATHA abCOJIOTHOM M OTHOCHTEJBLHON IIOTDEIIHOCTEH;
JAEHCTBUSA IIOYWIEHHOI'O CJIOMKEHHUA B YMHOMEHHsS HEPaBeHCTB.
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1. CraggapTHE#A BHUJA 4YHCIAa.

B anrebpe mpuHATHI caeayromue 0G03HAUCHMSA:
10°=1, 10'=1, 102=_1 -_L
10

102 100’
a_ 1 _ 1 10-» = 1
iR 10~ 1000° 7’ 4 10*°

Tle 7 — HATYPAJbHOE YHCJO.
C momonibio 3TUX 0003HAYEHUI MOIKHO OJHY U TY Ke IOJOKHUTEIIb-
HYI JeCATHYHYIO Apo0h IIpe,I[CTaBHTb no-pasEoMmy. Hampuwmep:

0,0023 =0,023 - -0 023-10°%;

0,0023 =0,23 - 0 =0,23-107%

Feaikics e -3,
0,0023=2,3 7000 2,3-10

Onpepenernune. Ilycrs ¢ — HATYpaJIbHOE YMCJIO WU IOJOMKHTENb-
Q Hasd KOHeUYHad JecATHYHAasA ApoOb, TOrAa IIpeACcTaBJEHHE 3TOTO YHC-
Jia B BHIe
c=a-10%, (1)
rae 1 <a<10, B — mesoe ymcesio, HA3LIBAIOT 3aIHMCHIO YHUCJIA ¢ B CTAH-
maprHoM Bujae. IIpu aToM uwmcio k£ HA3bBIBAIOT MOPAAKOM YHCA C.

Hanpuwmep, HOpﬂIlOR yucna 324 =3,24-10° paBeH 2; mOpAAOK uuC-
na 0,0073=7,3-102 pasen —3; nopagok uucaa 6,8=6, 8.10° pasex 0.
Ilpy pemeHMEM MHOIMX TEOPETMYECKUX M NPAKTHYECKHX 3ajgad (oco-
0eHHO IpHM OLEHKe, CPABHEHHMM pe3YyJIbTATOB BBLIYMUCJIEHUI U H3Mepe-
HUI) BayKHO 3HATH IOPSJOK HCIIOJIb3YeMBIX YHCeJ.

2. BepHBle M COMHHUTeJAbHBIe I UGQDPHL

PeaysnpraTel BeluMCIeHWH W u3MepeHH (KOTOpBIE SABISIOTCA IPH-
ONMIKEHHBIMU 3HAYEHHUAMHM) OOBLIYHO 3AlMCHIBAIOT B BHAE NECATHUYHBIX
apobeii.

Oudpy kaxoro-nubo paspsana B 3annucH NPUOIMIKEHHOrO 3HAYEHHUS
Ha3bIBAIOT BEPHOM, €CJIM rpaHuna abGCoJIOTHON MOrPENIHOCTH HE MIpe-
BOCXOAHUT EAMHUILI 3TOro paspaga. B mporuBHOM ciaydae mudpy
Ha3bIBalOT COMHHTEJILHOIMA.

Ecnau rparuna aGcosOTHON HOTPEINHOCTH He MPEeBOCXOAMT IOJIOBH-
HBI eUHUIBI Paspsajfa, CIeAYIOIIero 3a paspAaZoM pacCMATPUBAEMOM
ou@pPEI, TO 9Ty UUMPY B 3aOUCH IPHOJMIKEHHOTO 3HAYEHHUA UYHCJIA
Ha3wBIBAIOT cTporo BepHoi. OTciofa ciaexyer, 4To ecju mudpa B 3a-
IMCH YUCJIA ABJIAETCA CTPOr0 BEPHOM, TO OHA SABJAETCS W BEpPHOM.
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Hanpumep, ecau x=4,056 £0,0005, To Bce nudps B 3anucu Opu-
OnumxkénHoro sHauveHusa 4,056 OyayT cTporo BepHBIMH, TaKk Kak Ipa-
Huna abcosiorTHON morpemuocTtH (T.e. uuciao 0,0005) me mpeBocxozuT
TIOJIOBUHEI eJUHUILI mHOcjeAHero paspsaga uucia 4,056, T.e. He mpe-
pocxoaut 0,001,

Tax xkak 0,0005<0,001, To moxkHO 3anucarsb, yro x =4,056 £ 0,001.
B sro#t zanucu uwmcao 0,001 — rpanmnma abCcoNIOTHOH HDOrpPeIIHOCTH,
npu aToM B npubamxénHoMm sHaueHuu 4,056 Bce muppsl BepHEIE.

Japnava 1. Ilyers x=5,43 +£0,02. Hailitu BepHble H COMHHUTEJIBbHBIE
nudpsl DpuOIMKEHHOrO 3HAYEHUs O,43.

P Tag xax 0,02>0,01, rge 0,01 — eguaMIa nTOCJAeAHEro paspana
npubnuKEHHOr0 3HaueHuA 5,43, To nmudpa 3 comHUTenbHasa. Ho
ysxe 0,02<0,1 u 0,02<1, mosromy nubpsl 4 u 5 BepHBIe. <]

IIpubnuskéHHble 3HAYEHUA IIPHUHATO 3alMUCBIBATH TakuM obpasowm,
yTo0OBI B MX 3amucHu Bce Ou(dpsl ObLIM BEepHBIMH. 3aMeTHM, 4To cdop-
MynaupoBaHHOe B § 13 mpaBHIO OKPYIJIEeHHA YHCeJ JaéT 3amuch IpH-
OJIMKEHHBIX 3HAUEHHMMN, Bce NU(MPBI KOTOPHIX CTPOT'O BepHBIE. 3amlHuCh
BHAJA X~a IIOC/Je NpUMEHEHHs IPaBHJ OKDPYIJIEHHHA IOBODUT O TOM,
yTO0 B HpUOIMKEHHOM 3HAYEHHMM 4 YHCJa X Bce IHM(MPHI CTPOro Bep-
Hble (a 3HAYMT, U IIPOCTO BEpPHEIE).

Hanpumep, sanumcs x ~ 5,6 osmauaer, uro x=>5,6+0,05; sanucse
x~5,60 osmauaer, uro x=5,60+0,005; zanuce x =~ 560 osnayaer, 4yTO
x=560=x0,5. IIpubinxéaHoe paBeHcTBO X =~ 560 (1. e. x=560= 1) MmoxK-
HO 3ammcarh B Buae x =~ 5,60-10% wurobbl HOAYEPKHYTH, YTO HOCJIENH-
HAa nudpa 0 B nmpubinMiKEHHOM B3HAYEHUM BepHAad.

Ecim :xe x=560% 10, To BepHEIMH SABIAKTCA TOJBKO IudpH! 5 u 6,
a nmocnenaAa nudpa 0 comHuTenbEas. [losToMy B JaHHOM ciydae IpH-
6.1111.'.&{1'3'}[}1092 sHauyedne 560 zammchIBAIOT B CTAHZADPTHOM BHJEe TakK:
x~5,6-10°

3. CnoxeHue H BHUYHTAHUE NPUOGIHIKEHHBIX 3HadYeHHH.

: « Tpasunbl a6COMIOTHBIX IIOTPEIIHOCTEH CYMMBI M
pasHOCTH NPHUOIMIKEHHBIX 3HAUYEHUU pDaBHBI CyMMe rpaHun abco-
JIIOTHBIX norpemﬂoc'reﬁ Kaxagoro M3 IIpKﬁJIHJKEHHﬁ.

® Ilycrs
x=azth, y=bth, (2)
rae h, m h, — rpaHunbEl aGCONIOTHBIX IOrpeIIHOCTel uucesn a U b co-

OTBeTCTBEHHO. 3anucu (2) osHaualT, YTO CIPABEIJIUBEI JBOWHBIE He-
paBseHCTBA:

—h,<x-a<hy, —hy<y-b<h, (3)
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CRJI&.III:IB&&I 3TH Hepanenc'ma, noJjay4daeMm
—(hy+h)<(x+y)—(a+b)<h +h,,
OTKYZa
x+y=(a+b)t(h,+h,). (4)

3amuce (4) osHavaer, 49to h, + h, — rpaEuna abGCOJNIIOTHOM IIOrpeI-
HOCTH CYMMBI NPHOTHIKEHHBIX 3HAYEHHH.

s omeHKH pasHOCTH NPUOAMIKEHHBIX 3HAYEHHMH BTOpOe H3 Hepa-
BEHCTB (3) YMHOXHMM Ha —1 ¥ CJIOKHMM C IepPBbIM K3 HEPaBEHCTB, T. €.
CJIOKMM HepaBeHCTBa —h,<x—-a<h, u -h,<b-y<h, B pesynbrare
OOJydYuM HepaBeHCTBO —(h, + hy,)<(x —y)—(a—-b)<(h,+h,), oTryzna

x—y=(a-b)t(h;+h,). (5)

3anucek (5) osHadaer, uto h,+h, sBIsercs rpaHuneil abCcoTIOTHOMN
IIOTPEIIHOCTH ¥ PA3HOCTH NPUOIVIKEHHBIX 3HaueHuUM umcen a u b, O

3apava 2. Ilycrs Bce nudpsl B 3aNMCAX NPUOAMIKEHHBIX 3HAYEHHH
x=~25,3, y= 7,4 crporo BepHble. HaiiTu x+y u x—y C TOUHO-
CTHIO JO BEpPHBIX [eCATHUYHBIX 3HAKOB.
» Ilo ycnosuio x=25,3+0,05, y=7,4+0,05. Ilo cdopmynam (4)
1 (D) cnokeHHMs M BBIYUTAHUA NPUOIMIKEHHBIX 3HAUYEHHH IOJY-
yaem x+y=32,7+0,1 u x-y=17,94+0,1.

Bce nudpel B mosy4eHHEIX NOPUOIHIKEHHBEIX 3HAUYEHUAX SABJIAIOT-
CsA BEpPHBIMH, IIO3TOMY MOXKHO 3amucarbe Tak: x+y= 32,7,
x—-y=117,9.

OTteeT. 32,7; 17,9. <

Japava 3. Ilycrs Bce nudpsl NpuOIMAKEHHBIX 3HaYeHHMH x = 25,3,
y~= 17,418 crporo BepHble. HaiiTu x+y M X—Yy € TOYHOCTBIO MO
BEPHBIX [JECATHUYHLIX 3HAKOB.

#» Ilo yecnosuio x=25,3+0,05, y=7,418+0,0005. ITo dopmyram
(4) 1 (5) cioKeHUS ¥ BBIYMTAHUS NPUOMMIKEHHBIX 3HAYEHUIT Io-
aydyaem x+y=32,718+0,0505, x-y=17,882+0,0505.

B nonyueHHBIX NPUOIMIKEHHBIX 3HAUEHUSAX CYMMbl M DPa3HOCTH
ABa MOCJENHUX AECATHYHBIX 3HaKa — COMHUTeNbHBIe Hudpsl. Ilo-
clie OKPYIJIEHHS C TOYHOCTBIO [0 BepHBIX HAECATHYHBIX 3HAKOB
umeem x +y=32,7, x—-y=17,9.

OTtBeT. 32,7; 17,9. <

3ameTuM, 4TO B 3ajade 3 NpuONHIKEHHbIE 3HAYEHUS CYMMBLI ¥ pas-
HOCTH TaKWe jKe, KaK M B 3ajade 2, XOTA NpUOIMIKEHHOE 3HAYEHHE Y
B 3aZadye 3 [aBaJOCh ¢ OOJIbIIEH TOYHOCTHIO.

IIpn HaxXOXKJEHMH CYMMBI ¥ DPA3HOCTH NPUOIMKEHHBIX 3HAYEHUH
NOJb3YIOTCA CHEAYIIIUM npaBujaom 1:
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Ilpu cioKeHUM W BHIYMTAHUM NPUOIHIKEHHBIX 3HAYEHHMI, B 3alH-
CH KOTOPBIX BCe IU(MpPBEI BepHEIE, B CyYMM€ M B DA3HOCTH OCTABJIfA-
0T CTOJIBKO JECATHYHBIX 3HAKOB, CKOJLKO HX HMeeT NpHOIMKEH-
HOe 3Ha4YeHHe C HAaHMEHBIIUM YHCJIOM JeCATHYHBIX 3HAKOB.

3aMeTHM, 9YTO BO MHOTIMX CJy4asX IOJy4eHHBIe Takum obpasom
JecATHYHBIE 3HAKU OyAyT HE TOJbLKO BEePHLIMH, HO M CTDOrO Bep-
HBIMH.
3apava 4. Haiitu x+y, ecnu x~2,64-10% y=17,37-10°.

P YroObl pe3yJbTAT CJIOMKEHUSA IMOJYUHTL B CTAHAAPTHOM BHUJE, BEI-
IOJNHHUM CJeAyIolue IpeoOpasoBaHUsA:

x+y~2,64-10°+7,37-10°=2,64 - 10°+ 7,37 - %:

= [2,64 + %] .10 = (2,64 + 0,737) - 10° = 3,377 - 10°~ 3,38 - 10°. <]

4. YMHOMEHUE W fAejileHHEe NPUONHUIKEHHBIX 3HAYEHHH.

IIpy yMHOMKEHWH M JeJIeHHH NPUONHIKEHHBIX SHAYEHUH MIOJL3YIOT-
cs MOHATHEM 3Hadamed oudpsl.

3HavamuMu nudpaMu HA3BEIBAIOTCSA BCe BEPHBIE HUMPHI B AECATAY-
HOI 3amMCH OPHOAMIKEHHOIO 3HAUEHHS, KPOMe HyJeil, CTOAIIHX Iie-
PeA IepBOM OTJIHMYHON OT HyJAd LU(pOI.

Hanpumep, npubnmxénasie 3mavenus 0,00321; 120; 00,0760 ume-
IOT IO TpH 3HAUamux Hudper; a B uyucaax 36,23 u 206,30 Bce mud-
phl 3HAUYAaIUe.

Ecau mososKUTENBHBIE IeNIble YHUCIA WMIM KOHEYHBIE JAeCATHYHBIE
apobu ¢ samucaHBl B CTAHAAPTHOM BHAe, T.e. B Buae c=a- 10*, rae
1<a<10, To Bce mudpsl uyucia a OyayT 3HAYAI[MMU.

Hanopumep, uducaa 8,03-10° u 2,70-10° mmeror mo Tpu sHavamue
mudpsl. C HIOMOILILIO MOHATUSA OTHOCUTE/IBLHON MOrDEIIHOCTH MOYKHO 000-
CHOBaTh MPaBHUJO 2, KOTOPHEIM IOJB3YIOTCA B NpPaKTHYecKoi pabore:

Ilpu yMHOXXEHHH W JeJleHHMW NIPUOIUIKEHHBIX 3HAYEHWUH B IIPOM3-
BeJleHUHM M YacTHOM OCTABJIAIOT CTOJbKO nudp (He cuuras HyJeH,
CTOAIIMX Ilepe]l MepBOM OTIMYHOM OT HyJAA UU(POH), CKOJBKO 3HA-
yamux nudp uMeer ODpubIHIKEHHOe 3HAYEHHE C MEHBIIHMM YHCJIOM
3Havyamux nudp.

PyKOBOACTBYSICH 3THM IIPABHUJIOM, B pe3yJbTaTeé YMHOMKEHHA HJIHA
AeJieHNUs NPHUOJIMIKEHHBIX 3HAYEHHH IMOJyYaloT BCe BepHble HUMPHI (BO3-
MOJKHO, 32 HCKJKUYEeHWEeM IIOCIeTHeH).

IIpy BBINOJHEHHMW YMHOMKEHHUS HJIN [OeJIeHHuSA JBYX NPHOIMIKeHWH
PasyMHO OKPYIVIMTh OPUOIHKEHHOE 3HAUYeHHE C OOJBIIMM YHCJIOM 3HAa-
gamux nudp, ocTaBUB B HEM HA OXHY B3Havamyo nudpy Oosabmre,
YeM HX HMeeTCA B NPHOJIMKEHHOM 3HAYEHHH C MEHBIIMM YHCJIOM 3HAa-
gamux ou@p.
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3apava 5. Haitu xy, ecim x=0,69, y=2,3857.
P OxpyrnuB BTOPOM MHOKHTENb /0 TPEX 3HAYAIMX UUGP, DOIYIUM
2,3857 = 2,39. Haiigém npousBe/leHHEe XY W PE3yJbTAT OKDPYIJIHM
Ao AByX 3Havamux mudp: xy~0,69-2,39=1,6491~=1,6. <

3apavya 6. Ha#tu x:y, ecoim x~3,20-10° a y=6,17865-10°.

P OKpyrImB JAenuTens A0 4YeTHIPEX 3HAYamuxX OUdp, MNOJYyIUM
6,17865-10*°~6,179-10°. Haiisgém uacTHOe X:Y ¥ pe3yabTaT
OKPYIVIMM [0 TPE€X 3Havammx mudp:

x:y~3,20-10°:(6,179-10%=(3,20:6,179)-(10° : 10%) =
~0,51788-103=5,18-102%. <

YcTHbie BONpoOCHL M 3anauun|

1. Yro HA3BIBAIOT 3alMCHLI0 YMCJA B CTAHJAPTHOM BHAe?
2. Yro Takoe mopsapoxk uwucaa?

3. Kakue mudpsl B 3anucu npubiIMyKEHHBIX YHCEJ HA3BIBAIOT BEPHBI-
MH; CTPOrO BEPHBIMH; COMHUTEIbHBIMU?

4. ChopmMyIupoOBaTE TEOpeMy O TIpaHMIax abCoJITHOH NOrpPeIIHOCTH
CYMMBI X Pa3HOCTH NPUOIMIKEHHBIX 3HAYEHWH.

5. ChopmyupoBaTh OPABHUIIO CIOKEHUS M BEIUMTAHUA OPUOIHIKEHHBIX
3HAYEHUHN.

6. Yro HaA3BIBAIOT 3HAYAINUMH LOUDPaAMU B HAECATUYHOM 3amUCH NpH-
OJMKEHHOTO 3HAYeHUA?

7. HasBate umci0 3Havammux mudp B OPUOIMKEHHOM 3HAYEHHUH
0,0812; 0,0030; 1043; 540; 2,08-1073; 3,180 10°.

8. ChopmynmpoBaTh NPaBWJIO YMHOMKEHHS M JeJIeHUs NPUOIMKEHHBIX
3HAYEHUM.

BeoaHbie ynpaxneuunJ

1. Banucare uucso 5600; 1030000; 10; 30876 B BHme a-10", rze
1<a<10 u n — BaTypanbHOE YHCJIO.

2. BanucaTe B BHJAE ABOHHOIO HepaBeHCTBA:
1) x=15+0,5; 2) y=348+1; 3) 2=1,78+£0,02; 4) x=0,36 +0,005.
. Oxpyraute po coreix: 0,3856; 2,544; 34,203; 7,7409.
4. IlpencraBuTh B BHJE AECATHYHONH Jpobum ¢ TouHOCThIO Ao 0,01:
2. 1. 8. 8

T &9 T

4]
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YnpaxHeHus I

237.

238.

239.

240.

241.

242,

243.

(Yerno.) OnpezenuTs HOPAZOK YMCJIA, BHIPAYKAIOIIEro 3HadYeHHE
Gu3UYECKON KOHCTAHTHI:

1) macca moxkos asnexktpoHa m,=9,1093897 102" kr;
2) mocrosirHas Asoraapo N ,=6,0221367 - 10 1/mous;
3) mocroannaa Ilinaaka h=6,6260755-103* IIx-c.

3anucare B CTAHZADTHOM BH/[e U OHpeJeIUTh HOPAAOK uHciaa k,
BEIPAXKaiomiero GuU3nyecKyo KOHCTAHTY:

1) orHOImIEHHe MAacChl IIPOTOHA K Macce 3JIeKTPOHa
m,:m,=1836,152701;

2) mocrosaHas Papagesa F=96485,309 Ki/mous;

3) mocrosanHasa Jlommuara n,=2686763-10% 1/m3%

4) knaccuyeckmit paguyc saeKTpoHa r,=281794092.107 m.

C nmomompio 3anucu Buja Xx=at+h HaWTH BepHBIE M COMHHTEJb-
Hble nudpel ODpubIMKEHHOrO 3HAYEHHSA d, eCJIH:

1) x=2,8510,03; 2) x=6,07+0,02;

3) x=302,48+0,01; 4) x=29,35+0,01;

5) x=72,6192 = 0,0005; 6) x=501,363 +£0,0005;

7) x=4,3401 £ 0,00005; 8) x=2,8213 £ 0,00005.

Yenosue Buza x~a (B sanucu a Bce nudphl BepHBIE) 3amHcaTh
B BUJe x=azth, ecau:

1) x=3,8; 2) x=2,7T; 3) x=5,90; 4) x~4,3204;
5) x=2700; 6) x = 350; 7) x=5,3-10% 8) x~2,4-10°

B zanucu npubauKEHHBIX 3HAYEHUU UYMces X M [ Bce HUGPHI
ABJIAIOTCA CTporo BepHBIMH. Haltn x+y ¥ X—Y C TOYHOCTBIO
[0 BEPHBIX JECATHYHBIX 3HAKOB, €CJIH:

1) x=2,8, y=3,5; 2) x=17,9, y=3,4;

3) x=56,31, y=17,29; 4) x=39,23, y~=26,47;

5) x=1,25, y=2,9; 6) x~ 5,64, y=3,8.

C nomompio npaBuia 1 HAWTH DpuUbIMKEHHBIE 3HAYEHUA X+ Y
u x-—yYy, eciau:

1) x=3,3, y=2,28; 2) x=5,29, y=1,6;

3) x=5,047, y=3,1; 4) x=8,8, y=6,349.

C nomomipio npaBuja 2 HaWTU NPUOIUKEHHBIE 3HAYEHHMA X Y H
x:y, eciu:

1) x=2,35, y=1,2; 2) x=3,48, y=1,3; 3) x=1234, y=5,l1.
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244. Haiitu npubamKéHHbIe 3HAUEHUS X+Y U X —Y, €CHH:
1) x~3,2-10%, y=2,345-10% 2) x=17,407-10% y=~3,4-10%
3) x=2,0-10% y=~1,62-10% 4) x~4,10-10% y~=1,23-103%
5) x=107, y=2,3; 6) x=121, y=56,3.

245. HaiiTu npubimikéHHBIe 3HAYEHUSA X-Y M XY, €CIH:
1) x=0,35, y=25,01; 2) x=0,021, y=32,54;
3) x=1,6-10° y=1,402-10% 4) x=2,1-10% y=1,325-10%
5) x~2,30-10"%, y=1,123.10"%
6) x~1,820-10"", y~1,0362-10"'.

51

Bknap pycckux y4é€Hbix B TeOpuIo NpuBAMXEHHBIX
BbiMUCNIEHUIA

ITIpodeccop, a KTo u Korjga NpUAYMAas mpa-
- BHJIA NPHONMIKEHHBIX BBIYHMCICHHH?

Jliogu AaBHO BEIMOJIHAIOT AeHCTBUA C IPH-
@ GNMKEHHBIMM YHCIaMH. A TeOpHA TpH-

OMKEHHBIX BHIYUCIEHUI TMOABUIACH CPAB-
HHTeJNbHO HenaBHO. M cymecTBeHHEBIH BKJIAA B Ty
TEOPHI0 BHECJIHM OTedYecTBeHHBIe Yy4éHele. Tak,
BHAMEHHUTHI DYCCKHMiI MaTeMaTHK M MeXaHHK-KO-
pabnectpoutens Anekceii Huwxonaesuuw Kpuiaocs 4. H. Kpsinos
(1863—1945) B 1942 r. manucas, 4YTO BEIYHC-
JeHHe AOJKHO IIPOM3BOAMTHBCA C TOM CTENeHbIO
TOYHOCTH, KOTOpas HeoOXoguMa MJId OPAKTHKH,
| npuuém BcAKas HeBepHas nudpa cocraBiageT
omubKy, a BCAKAA JHIIHAA UuGpPa — IOJOBUHY
omrmbxu. MM Gbhina cospaHa crporas TeOpHUA NpPH-
OJIMIKEHHBIX BBIYHMCJIEHUH, B KOTOPOH CONEpIKHUTCSH
IIPaBHJIO, IIO3BOJIAIOIEE [0 B3alHUCH NPHOIMIKEH-
HOro 3HaYeHHdA YHCJa CYAHTL O CTENeHH ero To4-
HOCTH,

BamuMm poaurensm, geaymkam u Oabymxam
XOpOIO M3BECTHO MM Iemarora-matemaruka Baa- B. M. Bpangwc
dumupa Modecrnoeuva Bpaduca (1890—1975).
CospanHele uM B 1921 r. BeIYHCIHTENBHEIE Ue-
THIPEX3HAYHBIE TAGJMIB!I GBLIM HEBAMEHUMEI HA YPOKAX MATEMATHKH
A0 BochbMHAecATHIX rogop XX B. M Ha cMeHy OpHILAM cHaYasa
| JorapudMudeckas JHMHeHKa, a 3aTeM — MUKDPOKAIBKYJIATOD.

Adunanor o6 ucropumn
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pocTeMiune BbIMUCIIEHUS
MMUKpPOKanbKynsTope

MHOrue 13 Bac 4acTto WMCNOJMb3YIOT MUKPOKAJNbKYNATOP Ha ypokax
marematukn, GUsuKM 1 XuMmMn ONs HaxXoXAeHus pesysbTaToB Mnpo-
CTEeNWNX BblMUCNeHui. OgHako, Hanpumep, Npwu OeneHun 4ucna
38 Ha 13 wn BMAOs Ha 3KpaHe yacTHoe 2.923076923077, MHOrue
HEe 3HaloT — CKONbKO umdp 3anucate B OTBET.

B atom naparpade Bbl NO3HAKOMUTECH C BO3MOXHOCTAMWU UHXEHep-
HOrO KanbkynaTopa, umetowero GYHKUMIO HaxoXAeHUs CTeneHu
yucna v MHorve gpyrve yHkuuu. HayyuTtecb nocne npuMeHeHus
KanbKyJsiTopa 3anucbiBaTb Pes3ynbTaT BblYUCIEHUS C Heobxoaumon

CTeneHbio TOYHOCTW.

HyXHO BCNOMHWUTH:

NOHATHE 3Hadaieil IUudpHI;
IpaBHJIa OKPYIJIEHHA YHCel;

IpH 3aJlaHHBIX 00bEéMe M IJOTHOCTH BellecTBa.

MugkporkaiskyaaTop (coxpaménno MK) —
3TO NPOCTEHIIas 3JIEeKTPOHHO-BHIUUCIUTEIbHAA
mammHa (9BM) HeGoJbIIHUX pasMepoB, Ipex-
HasHaUYeHHAas IJIf BBINOJHEHUS PasjIUYHBIX Ma-
TeMaATUYECKUX onepanui: apudMeTHUYECKHX
JeMCTBHH HajA YWUCIAMH, HAXOMKIEHHA CTele-
Hell umceJi, BbIYMCICHUA 3HAYEHHUH DPa3IMUHBIX
byEKOUE u T.1. MHKpPOKAJIBKYJIATOPaAMH 4a-
CTO HOJIL3YIOTCA CTYAEHThI, WHIKeHephl, TeXHH-
KM, SKOHOMHMCTHI, OyXraiarepel M Apyrue cme-

OUaJUCTEI B CBOEM IOBCeAHEBHOM pabore. é Lo
Ha pucyHKe m300pa’keHa IepeAHAs IaHelb =|@)| =
OJHOM M3 MOJeJiell 0TeYeCTBeHHOI'0 HHKeHepHO- B = | )| =) =
ro MHKPOKAJbKYJATOpa. B €€ BepxHe#d dYacTH - T
pacmoJioKeH MHAUKATOp (Tabyo), B HUKHEH — I&l I"gr;ll@ =)
kaasuarypa. Ha Tabio umeercs paspaaHasd ceT- o ¥,
Ka (B JAaHHOH MOJE/NH — U3 JAeBATH IMO3UILUN) 19 )
ans usobpakeHua uuces. Iloxoskme naHeau P 6
AMEIOT MHOT'HE HHYKEeHEePHbIEé MHKPOKAJbKYJIA- : i
TOPBI. L2} L 3]
IIpu Bxarogernu MK BricBeuMBaIOTCsA Ha —
Tabso: umcnao 0; CHMMBOJ TOAHOCTH 3JEeMeHTa — 5=

3anuch NPHUOJMMKEHHBIX UYHMCEN] C 3aJaHHON CTeleHBIO TOYHOCTH;
GopMyaBl HAXOMKACHUSA MUIOMIAAHM IIPAMOYIOJBHMKA M MacChl Teja

N - 12345578
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nurasudA; Oyksa «I'», mokaseiBamomas, YTO B 9TOM peKHMe pabGOTHI
MHUKDPOKQJIBKYJIATOPA BBIYMUCIEHHUS C BEJIUYMHAMH YIJIOB BBINOJHSIOT-
cA B IrpajiyCHOM Mepe.

Hanee OyAayT NpOAEMOHCTPHPOBAHBI NPHEMBI BBIYMACJIEHHH C IIOMO-
mpeio uHXeHepHoro MK. OpHako, MCHOONbL3ysA ONDEAENIEHHYIO MOAEIb
MK, nHeobGxomumo mpes<Jie BCero MO3HAKOMHTECSH C MHCTPYKIHEH IO
pabore ¢ aTOi MOZENBIO (IIOCIEAOBATENLHOCTH HAMKATHSA KJABUINH JJIS
AOCTHXKEHHA OJHOIO M TOrO e pe3yabTaTra y pasHelXx Mogeaeir MK
MOTYT OBITH PA3JIMYHBIMU),

1. BeinonHeHHue apudMeTHUYECKHX JeHCTBHIA.

9T06BI BHIIOMHUTE apU(PMETHIECKYIO ONePAIUI0 Haj YHCIAME a u b,
HYIKHO:
1) BBecTH umcio a;
2) HaxkaTh KJjaBuory Ttpebyemoit omepamuu;
3) BBecTH umca0 b;
4) Ha)RaTh KJIABHUIIY E

IToce sToro Ha TabJO BBHICBETHTCSA pe3yJBLTAT.
Hanpumep, yMHOXeHHMe NPOM3BOAUTCA IO IpOrpaMme

ablE].

IIpn a=4,32, b=9,5 monyyaem caeAyOIYI0 TPOrpaMMy BHIYMCJICHHMI:

4B ] LB =)

Pemienne moso6HBIX NPUMEPOB KpaTKO OyZeM B3amuchiBATE TaK:

4,32 [x] 9,5 [=] 41,04.

B Takoii KpaTko#l sammMcu He NPUBOAUTCA NPOrpaAMMa BBOJAA AAH-
HBIX 4YHCeJI, a NOABUBHIMIiCA Ha TabJ0 pe3y/bTaT BBEIYUCICHUH 3alli-
CBIBAETCA CIpaBa M NONYEPKHUBAETCH.

3apava 1. Haittu cymmy 25,147 + 3,22.
> 25,147 [+] 3,22 [=] 28,367. <

3apava 2. Haiitm passocts 198,023 — 74,986.
> 198,023 [-] 74,986 [=] 123,037. <

Bapnaya 3. Berumcants —25637 — 49801,

> 25637 [/~/| [-] 49801 [=] -75438. <

3apava 4. Haiitu uacrroe 4319,4:93,9.
> 4319,4 [+] 93,9 [=] 46. <
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3apava 5. Haiitu npoussenenue 25,4395 -4,353.
> 25,4395 [x] 4,353 [=] 110,73814. <

[MosiBuBmMiica Ha TabJ0 peaysjbTaT BBIYHCJIEHHMH aBjadercsa Npubiu-
JKEHHBIM BHAaUeHWeM npousBeseHusi. Tounsiii orser 110,7381435 co-
nepxuT 10 nudp, a Ha Taba0 GOMBIMIMHCTBA MHUKPOKAJBKYJIATOPOB IIO-
Memjaerca He OoJsiee BocbMH nupp. B aTrom ciaydae MHKPOKAJIBKYJIATOD
aBTOMATHYECKH OCYINEeCTBJAeT OKPYIJIeHHe 0 BOCBMH IHQD.

IIpu pemreHUM NPaKTHYECKHUX 3a/lad, KaK IPABUJIO, AOCTATOYHO IO-
AyuuTh 3—4 mnepsele 3Havamue nudpsi. IlosTomy pesynbTar BBIYMC-
JeHUit OOBIYHO OKPYIJIAT ¢ TpebyeMoO#l TOYHOCTHIO.

3apnava 6. Haiitu uactHOe 25:13 ¢ Tounocreio mo 0,01.
» 25 [+] 13 [=] 1,9230769. Oxpyrass no 0,01, momyuaem 1,92. <]

3apaua 7. Haiitm npoussenenue ab, ecau a~ 35,28, b=T7,31.

» C nomompsio MK maxoaum 35,28 - 7,31 =257,8968. CornacHo npa-
puny 2 (cm. § 15) peayabraT OKpyrifdeM A0 TPEX 3HaAYAIMX
nudp, moxyuum ab=258. <]

Ecou sa MK nonbiTaThed BBINOJHUTHL HEBO3MOMKHYIO OIlepanuio, Ha-
npuMep AejeHHe Ha HYJb, TO Ha TabJIO BBICBETHUTCH oyksa «E» (mep-
pas GyKBa AHIJIMHCKOro cjoBa error — ommubka) aubo error.

YcTHble BONPOCHLI M 3apaHuA

1. CopMyIMpOBATh TPUIHAKH AeNUMOCTH Ha 2; 3; 4; 5; 9.

2. OnpefenuTsh, KOHEYHONH MM GeCKOHEYHON nepuoauYecKoi Apobbio
ABIAETCA pesyJbTaT [eJIeHusd:

1) 2591 ma 23; 2) 947 na 16;
3) 63 339 Ha 6; 4) 111 111 =a 15.

BBOoAHbIe ynpaxXHeHus |

1. OKpYIVINTE JO THICAYHBIX uucjao 38,2945; 4,1854; 5,74009;
17,0699.

2. M3BecTHO, YTO B 3alMCAX NPUOJIMIKEHHBIX 3HAUYEHUI YHUCeT X H Y
Bce nudpsl crporo BepHble. HaiiTm x+y M X—Yy C TOYHOCTBIO M0
BEepPHBIX [EeCATHUYHBIX 3HAKOB:

1) x= 25,48, y=9,39; 2) x=~1,261, y=0,139;
3) x=5,6, y=3,259; 4) x=9,5642, y=1,06.
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3. Haiitu x +y, ecau:
1) x~5,7-108% y=6,85-108% 2) x=7,24-107, y=~9-108,
4. Haiitu x .y, ecnm:
1) x=0,38, y=5,61; 2) x=1,03, y=35;
3) x=7,3-10%, y=~1,28-103% 4) x=5,84:-10%, y=3,2-102

Ynpaxueuus |

BeecTu B MUKpPOKaAbKyJaATOp unciao (246—248).
246. 1) 326; 2) 108; 3) 5601; 4) T7060.
247.1) 32,4; 2) 8,45; 3) 0,104; 4) 0,2903.

248.1) -834; 2) -725; 3) —-1,032; 4) -5,4009.

249. Haittu cymmy:
1) 32,405+ 1,024; 2) 3,104 + 21,98;
3) 3,74809 + 2,34705; 4) 981,504 + 3021,457.

250. Haiitu pasHOCTb:

1) 73,64 - 21,012; 2) 81,032 -59,807;

3) 421,53 -627,3; 4) 2,5894 -13,1037.
251. Beruucaure:

1) —9843 — 7025; 2) -10 134 - 543 210;

3) —-35,287 - 563,14; 4) -6845,1 - 320,02.
252. Haitftu npousBefieHUe:

1) 341,7-13,4; 2) 74,53-14,2;

3) 3,795 - 78,6; 4) 86,5-6,302.
253. Haittu uwacrHoe:

1) 8748 : 2T; 2) 22 506 : 31;

3) 13,3974 : 8,2T; 4) 31,284 : 6,32,
254. HaiitTu npoussesenue ¢ TOYHOCTHIO a0 0,01:

1) 4,31 -28,37; 2) 56,78 - 2,3404;

3) 507,63 -4,2102; 4) 2,3171-508,13.

255. HaiitTu wacTHOe ¢ ToyHOCTBIO xo 0,001:
1) 341:23,5; 2) 724 :51,7; 3) 6,135:2,8; 4) 14,38:5,5.

256. Ilnoraocts pryrm 13,6 r/cm®. Kaxosa macca PTYTH, 3aIlOJHHUB-
et cocyn ob6mémom 11,3 cm3?
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257.

Haiitu 06BéM cocyfa, 3all0JIHEHHOTO YIJIEKHCJABIM I'a3oM MacCoM
9,35 Kr, ecid ILUIOTHOCTH YIJIEKHMCJIOTO rasa pasHa 1,98 kr/m®.

258. PasgmMephl 3aroTOBKHM IPAMOYTOJBHOI'O CedyeHus paBHHI 35,15 mMm

259.

7 40,23 mm. Haiitm miomans cedeHus 3aroToBKH. OKpyriuTh
peayasrar go 0,01 mm2.

VopoceTuThs BhIpa)KeHHEe U HAWTH ero 4YMCJIOBOE 3Ha4YeHHe ¢ Tod-
"HOcThIO mo 0,01:

1) n-(1+n?:(n—-1) upu n=-0,37;
-2 npu n=-1,647.

n

Hai’rm ¢ TounocTeio mo 0,1 3HaveHus ¢yHKOuuM y="7,3x Opu

x=-2,1; 0,8; 1,7; 2,5.

s
=
s
=
o
=
©
(=]
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o
3
©
s
g

BohiyMCNUTENbHbIE MaLWWHBbI

Ilpodeccop, HaBepHoe, Korjga Bel 6BIM IIKOJBHHKOM, emé
sS4 He GbIIO MHKDOKAJBKYJIATOPOB M TeM Gollee NepCOHANBHBIX
KOMIBIOTEPOB?

la, B maule BpeMs B IIKOJe HA YPOKaX MaTeMaTHKH B MJaj-

@ mux Kjiaccax obyuanm paborare Ha cwémax, a B CTApIIUX

4 gnaccax Mbl OCBAHBAJIM J02QPU@MUYECKYI0 NUHelKYy W ma-

6auybt B. M. Bpaduca. C ux mOMOIIbIO yIPOIIaJl# IPOMO3AKHUE pac-

yérpl. YYHAJIHCH OKPYIJIATH YHCJAA M 3alMCHIBATL PE3yJbTAT BBITHC-

neauit. CoBpeMeHHBEIM MIKOJBHHKAM HAMHOrO Jierde /JejaTh pasHbie
BEIYHCJIEHUS, WMes I1I0J PYKOH KalibKyJasTop — MajeHbKyilo IBM.

A xorga nossuiuchk nepssie DBM?

\, OpeTeHMs PaBHLIX BBHIYMCIMTENbHBIX MAaIIAH, CO3MaBABIIMX-
.~ ¢a B. IHackanem, I'. B. Jleu6rnuyem, Yapavsom Be66udzrcem
(1791—1871) wn pp. llepsas
cUyéTHad MAalluHa, HCIOJb3yI0-
mas 3JeKTpudecKoe peje, Oblia
cosnaHa B 1888 r. amepukaHIeM
HeMeIlKoro npoucxoxaesuns I'ep-
manom Xoanepumom (1860—
1929). Oma mHaspBajachk Taby-
naTopom u Obuia anpobGHpoBaHA
OpH  TepenHucH HaceleHUdA
B CIIA.
Ilepesie npoexTs: OBM nosaeu-
auck K kKomny 20-x rr. XX B.,

IlosiBnenue nepBeix DBM 06s13aHO TPEXBEKOBOW MCTOPHH H30-
GEO
-
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nocae HM300peTeHHs ABYX- M TPEXIJIEKTPOAHBLIX JIEKTPOHHBIX JaMIl
(ZMomOB W TPHOJOB), a TaKiKe 3JIeKTPOHHOroO pene. A mepsoi 9BM
npuaATo cuurath mamuay DOHWAK, paspaborannyio B IleHcunbBan-
ckom yauBepcutere CIIIA. Ilepsoit oreuectBenHoit IBM 6bina He-
Oonpmias oNeKTpPOHHaA cuérHas Mamuaa MOCM, cosmanHas B 1947—
1951 rr. mom pyKoBojacTBOM axajgeMuka Cepzea Aaexceesuua
Jlebedesa (1902—1974).

i HWHTepecHO, a KakK OBICTPO MOrJia CYMTATHL CUETHAS MAIIWHA
2’4 M3CM?

MOSCM emimonHaja Toabko 12 KoMmaHI,
m}, a eé «OwpicTposeiicTBues GbLno 50 omepa-
" numit B cexyHay. [lna cpaBHeHmsa Xouy
CKas3aTh, YTO MAIIWHEI CJEAVIOINHUX IIOKOJIEHHH
paborasu HamHOTO OBICTpee. Tak, DBM cepenn-
BBl 70-x rr. XX B. Moriam yiKe BBINOJHATH
10® omepanuii B cekyHAy. A CyIepKOMOBIOTED,
cogmaaaeii B 2009 r. 8 MI'Y um. M. B. Jlo-
MOHOCOBa, MO’KeT BhINONHATH 4,210 onepa- I. Xonnepur
oW B CEKyHAY.

IlepcoHaNBHBIE KOMIILIOTEPBI, KOTODhIE €CTh
Termepb B KaMJOH INDKOJEe MW y MHOTHX JIIOfAei
noma, — 3T0 Hebonbmue mo pasmepy 9BM, cos-
naBaeMble Ha 0asze MHKpompomeccopa, T.e. Ha
OCHOBE OJHOM HJIH HECKOJbLKHMX HHTEerpajbHBIX
cxem. Hy a mo moBojy Toro, Kak IOJb30BATh-
cA IepcOHANbHBEIM KOMIBIOTEDOM, AYMAai, YTO
Bbl ¥ BalllM JPY3bS 3HAETE yiKe He XyiKe MeHH.
JobaBnio nume, uro wmsobperenmme DBM paio
TOJYOK DPASBUTHIO BblYUCAUMEAbHOL Mamema-
MUKW, KOTOPas BbIAEJINIACH B CAMOCTOATEILHYIO C. A. Jlebenes
obnacrs sHaHmit. Ilo Bcelt crpane B yueBHBIX
WHCTHUTYTaX OTKPBLINCH HOBBEIE CIEIHAJILHOCTH,
CBs3aHHBIE C BOIPOCAMM BEIUMCJIMTENHHON Ma-
TeMaTHKH U KHOepHeTHKH. CHelmuajucTsl B 2TOH
ofiacTH pemaloT CIOXKHBIE NPAKTHYECKHE, HH-
JKeHepHBIe, 9KOHOMUYEeCKHue, 0O0pPOHHBIE 3ajlaydH.
BrimosrHAEMEIe UMM DAcuYéThl CTAHOBATCS BCé BO-
Jlee TOYHBIMH.

Keraru, axagemMurk Amndpeii Hukxonaesuu
Tuxonos (1906—1993), KoTopBI ABIANCH HAa-
VYHBIM peJaKTOPOM IepBLIX U3JAaHHH STOTO
yuebHMKa, co3xan dakyasrer BMuK (Berumcian-
TeJIbHOH MaTeMaTHKH u KubGepHernku) B MI'Y.
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eACTBUA C 4YucnamMu, 3anucaHHbIMMU
CTaHgapTHOM Buae

' B atom naparpade 6yaer nokasaHo, Kak C MOMOLLbIO WMHXeHep-
| HOrO MWKPOKanbKynaTopa Mpou3BOAUTL OENCTBMS C Yucnamu, 3a-
| nMcaHHbBIMX B CTaHOAPTHOM BUAeE.

HYy)XHO BCNOMHMWTL:
MPAaBUJIO OKDPYIJIEHUS 4YHCJIAa C 3aJaHHOH TOYHOCTHIO;
3aIMCh IIOJIOMKHUTEJBHOTO YHCJa B CTAHNAPTHOM BHJE;
ompeAeeHHe IMOPAAKA YHCIA;
CBOMCTBa CTeneHel;
¢dopMyNEl COKPAIEHHOIO YMHOXKEHHSA;
nelicTBuA ¢ anreOpandyecKUMH APOOAMH.

Muorue uHxeHepHble MK (umeromue 9 mosunuili B paspamHOR cert-
Ke) II03BOJIAIOT ONEPUPOBATH C YUCJIAMM, BaIIMCAHHBIMU B AECATHYHOM
dopmMe, ecaW 9TH YMCIA M DPE3yJbTATHl ONEepanuil He NpeBBIIIAIOT
99999999. Jlaa TOro YTO6LI MOMHO GHLIO BBHINOJHATH AeHCTBUA C GOJB-

IMIUMH YHCJIaMH, HCIOJB3YIOT 3alMCh YHCEeJ] B CTAHZAPTHOM BHJE.

B MHCTPYKIHMAX MO 3KCIJIYATAIIMHM MHKDPOKAJBKYJIATOPOB NpH 3a-
nueu umesaa B craHzapTHOM BHe a- 10" (rae 1<|a|<10) umcno a mHa-

3LIBAIOT MAHTHMCCOH, 4 I[eJioe YHCJIO 7N — MOPSAKOM YHCJa.

Hamnpumep:

1) 275=2,75-10% spmecsr 2,75 — manTucca uyucia 275, a 2 — ero mo-

PAMIOK;

2) -2753=-2,753-10% 3mecs -2,753 — mamTHcca umcaa —2753,

a 3 — ero IOPALOK;

3) 0,27=2,T7- % =2,7-10"'; agecwr 2,7 — manTHCca yucaa 0,27; -1 —

ero mnopAnoK;

4) -0,0275=-2,75- 1_{156 =-2.75-10"%; apmecr —2,75 — mMaHTHCCA YHC]IA

-0,0275; -2 — ero TOPAMOK.

[ToxaskeM Ha HmpuMepax, Kak Ha Tabiao Hexkoropsix MK umsobpaka-

ercsa CTAHJAPTHBIA BHJA 4YMCIA.
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1) Yucno —8,31-10"7 msobpaskaerca Tak:

= (|18 qrug g s GO
MaHTUCcca uYucna nopsaok
yucna

2) Yucao 5,3894 - 10*! uzobpakaercs Tak:

5. 13| 89| 4 2 |1
maHTUcca nopsaoK
yucna uucna

Ob6parure BHMMaHHMe: mpu us3obpakeHMH Ha TabJO0 4YHCIAa B CTaH-
JapTHOM BHJIe TpeThbsA CIpaBa A4YeilKa NpeJHA3HAYEHA [IJIA 3HAKA IIO-
pPAAKa 4Yucaa, NPUYEM 3HAK «+», KAK U B OOBIYHOM 3amucH IIOKa3a-
TeJsA CTeleHH, He numiercsa (npumep 2).

CrasgapTHBI BHA 4YwWciaa Ha TabJ0 PACHIO3HAETCH CJAEAYIOIHM 00-
pasoM: ecJH TpeThsA cIpaBa Adedka nubo mycras, aubo B Hel 3amu-
CaH B3HAK «—», & CJeBa OT JTON AYeHKM 3amMKUCAHO HEKOTOPOe YuC-
10 a, Takoe, uto 1<|a|<10, To mHa Tabmo0 H3OGPANKEHO YUCIO
B CTaHZAapTHOM BHIE.

ITocMoTpHuTEe, KAK C IOMOINLIO KJABHIIH (BBOZ moOpsiiKa) BBO-
narca B MK uwucna, sanucaHHble B CTAHZAPTHOM BHJe.

3apava 1. Beectu umcio 4,935 102,
P IIporpamma BBOAa Takosa: 4,935 23. Ha rabao moayyaercs

4. 19| 3|5 213 (<K

3apava 2. Beectu uymecso -2,59-1072,
» IIporpamma BBoxa TakoBsa: 2,59 3 Ha Tabmno mo-
ayuaercs -la2a.|5]|9|-|o|l3]«

Takum obpasom, ans BBemenus B MK uwmcia, sanmcaHHOro B cTaH-
JapTHOM BHJe, HYXXHO:

1) BBecTH MaHTHCCY 4YMCJa;

2) HaxaTh KJABHINY BBOAA MODANKA YHCJIA ;
3) BBeCTH NOPAJOK 4YHCJA.
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IIpu sTomMm pans wmaobpa:kénHOro umciaa Ha Tabmo MK (umeromero
9 mosunuii B paspAAHOM CeTKe) IIepPBbIe CJeBa IIECTb AYeeK OTBOLAT-
CcsA AN MaHTHCCHI YHCJA, a4 TOCHeNHWe Tpu — JiuA ero nopsazakxa. Ilo-
9TOMY 4YHMCJIO, 3aIIMCAHHOE B CTAHZAPTHOM BHZE, MOXXHO BBecTH B MK
TOJBKO TOrja, KOrZa ero MaHTHCCA cOJep:KUT He Oojsree mectu mucp,
ecJIM OHa TIOJIOKUTEeNbHAa, W He 6Gojee maTw mudp, €cjod OHA OTpHUIA-
TeabHA; €ro IOPAJOK COAep:KuT He Oonee ABYX LHU(DP.

IIpu sTOM AelcTBUS HAaJ YHUCJIAMH, 3aIUCAHHBIMA B CTaHAapTHOM
BUJie, BBINOJHSIOTCA TaK JKe, KAK ¥ HaJ YHCJIaMH, 3alUCaHHBIMH
B OOBIYHOM BHJE.

3apadva 3. Hawitm mpouspepsenue 3,56 -10'.5,8-107.

> 3,56 14 [x] 5,8 7 [=] 2,0648 - 102, <

3apava 4. Hauru npoussenenue 0,024 -0,032.
> 0,024 [x] 0,032 [=] 7,68-10*. <

Becerga, Kak u B 3TOH 3ajade, €CJIM B IIPOMEXYTOYHOM HJIH OKOH-
YyaTeJbHOM pe3yJIbTaTe BHIUMCIEHHI IIOJiydaeTcs YHCJIO, MOAYJIb KOTO-
poro mensme 0,01, To aro umcno mosiBasierca Ha tabnro MK B cran-
AAapTHOM BHJE.

3apaua 5. Haiitm wactroe (7,83-10%):(3,4-10").
> 7,83 9[+]3.4 12 [=] 2,30294-10°~2,3-102. <

IIpu pemenun stoit 3amadu MK aBTOMaTWdeCKH OKPYIVIMJ MaHTHC-
Ccy pe3yJbTara, COXpPaHWUB e€ mepBble mecTh nudp. 3areM ObLIO IPO-
HU3BeJleHO OKpYIJIeHHWe peayJibTaTa A0 ABYX 3Hadalmmux udp.
3apava 6. Haittu cymmy 89000+ 7,35 - 108.

» 89000 [+] 7,35 8 [=] 7,85089 - 108, <

3apava 7. Ha#itu passocts 1,2-10% — 98300000.

> 1,2 8 [-] 98300000 [=] 21700000. <

3apnaua 8. HaiiTu uacraoe (3,4-107):(1,7-10°%).

> 3,4 [BII] 9 [+] 1,7 [BIO] 8 [=] 20. <

PaccMoTpeHHBIe IIPUMEDHI MOKA3BIBAIOT, YTO IIPU BBINOJHEHHH BHI-
yycjeHuid Ha MHormx MK oaHEM M3 JaHHBIX UYHWCEJ MOXXHO BBOJAHTH
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B OOBIYHOM BHJE, 4 APYI'He — B CTAHAAPTHOM. Pe3ybTAT BBEIYHCICHHH
MOKeT OBITh KakK TOYHBIM, TAK M NPUONMIKEHHBIM, U IOABJIATHCH HAa
Tabs0 Kak B OOBIYHOM, TAK M B CTAaHJapPTHOM BHJE.

YCcTHbie BONpoOCbl U 3agaHus

1. Yro HaA3BIBAIOT MAHTHCCOH ¥ HOPAAKOM uucia?
2. T'ne va Tabao MK usobpakaercs mMaHTHCCA YHMC/a; TMOPAZOK yuciaa?

3. IlepeyucauTh NOPAJOK AEHWCTBUI NPHU BBEJAEHHMM B MHKeHepHBIH MK
4yHc/a, 3alMCAHHOTO B CTAHJAPTHOM BHje?

BeoaHbie ynpaXHeHuUs J

1. Banucares B craggaptHoM Buze uucygo 3805,6; 0,045; 0,00861.
2. BeinmosuTh AefCTBHA:

1) 10°%-105; 2) 103.107; 3) 10°:10°5; 4) 10%:10°.
3. IlpeacraBuTh B BHJE NPOM3BEIEHU:

1) 4a? - 9b% 2) 0,01x? —%yz; 3) x2— 6xy + 9y

4) 25a°+60ab+36b%  5) 8a® + b®; 6) 27x° —%y3.

4. Oxkpyrauts ¢ TouHocThi0 g0 0,01 uwmeno 2,743; 13,005; 98,996.

anaxneuun;

—]

261. 3anucaTh B CTAaHJAPTHOM BHJE YHCJO, BBIpajkaloliee:
1) maccy aroma xumciaopoza 0,00000000000000000000002662 r;
22 nyns
2) TONMUWHY IUIEHKH MbLIbHOrO my3nipa 0,00000006 cwm;

3) exuHMNY JJIMHBI aHrCTpeM (IPHMEHSETCHA B MOJEKYJIADHOH (H-
suke) 0,0000001 cwm;

4) mmamerp moaekysasl Bojaer 0,00000003 cm.

3anmcaThs YHCJIO B CTAHAAPTHOM BHJe, HA3BaTh €ro 3HAK, MAHTWUC-
Cy, 3HaK NopaAaKa u mopsasox (262—263).

262. 1) 35,801; 2) 430,24; 3) 5,2004; 4) 3602,1;
5) 0,48352; 6) 0,068345; 7) 2 843 154; 8) 12 345 678.

263. 1) -0,35; 2) -23,4578; 3) —450,102; 4) 87654 321;
5) -0,453; 6) —3,54001; 7) —-6814,1234; 8) —12345,678.
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264. Beectu B MK uwmcio:
1) 3,58-10% 2) 7,01-10% 3) -5,874-10"; 4) -6,854-10%.

265. BeruucauTh (peayabTaT 3alucaTh B OOBIYHOM BHIE):
1) 1,6524 : 3,24; 2) 151,34 : 658;
3) 11,3336 : 248; 4) 0,8211 : 357.

266. Haiitu uwacTHOe ¢ TouHocTteio go 0,001:
1) 39: 286; 2) 87:124; 3) 1,7:58,3; 4) 1,9: 38,7.

Brruncnute Ha MK (267—270).

267. 1) 98 765 432 +12 345 678; 2) -87 654 321 - 56 789 012;
3) 6,324-10°+8,123-10% 4) 5,729-10*- 3,456 - 107,
268. 1) —98,765+ 5,43 - 10%; 2) 3,456 - 10* + 5678;
3) 85 006 401 + 3,84 - 10%; 4) 98 764 530 + 4,56 - 10°.
269. 1) 12 340 000 -87 600 000; 2) 90 080 000 - 20 300 000;
3) 1,568:10°%-65; 4) 843.3,47:1072.

270. 1) (6,58 - 10%%) : (3,29 - 10%);
2) (7,41 -10%): (2,47 - 10%);
3) (4,57 10%): (3,12 - 10);
4) (8,31-10%): (4,2 - 10%).

Haiitu ¢ mounoctsio mo 0,0001 r maccy rasa IJIOTHOCTH P, 3a-
HUMaOmylo o0béM V, eciau:

1) p=1,98-10% r/cm?, V=0,725 cm® (yrmexucisiit ras);
2) p=1,29.102 r/em®, V=1125 cm?® (Bosayx mpu 0 °C);
3) p=1,43-10" r/em®, V=355 cm® (kmcaopon);

4) p=9-107° r/cm?®, V=789 cm® (Bogopon).

VOpocTUTh BBIpa)keHWe U HAWTH ero YMCJIOBOe 3HAYEHME C TOU-
HocTeio mo 0,1:

D (it -:2__2’](0—3) npu a=6,47-10%
2
2) (a+2) 5% - 12| npn a=-2,89- 10,
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Pac4yét HOpMbl BbiCeBa CEeMSH

IIpodeccop, B ynpakHeHHAX K maparpady AaHa TOJBKO OJHA
la®) Bajava C peaNbHBIMM 3HAYEHUAMH BENMYMH, BANMCAHHBIMU
S ¢ moMOmBI0 YHcen B craggapTHoM Buje. IIpuBemaure, moxka-
JyiicTa, emlé HpuMep 3aJa4d, B KOTOPOH HYXKHO JAesJaTh PpacdyéThl

¢ o4eHb GOJNBIIMMH HJIH C OYeHb MAJICHBKHMH YHCJIAMH.

PaccmoTpuM 3ajady, KOTOPYIO YACTO PEINAlOT arpoHoMbl. Ms-
BECTHO, 4YTO HOpMa BheiceBa ceMaH H (Kr/ra) HaxoguTcA IO

10K

¢dopmysne H = o rae K (r) — KpynHOCT, ceMAH, L —
r

PeKOMEeHZyeMOe YHCJIO BbiceBaeMbIX 3épeH Ha 1 ra, b (%) — Bcxo-
ecTh ceMmsH, r(%)— umucrora cemaH. PaccuuraiiTe HOpMY BEIceBa
npu L=6-10° K=4-102r, b=93%, r=97%. Jlna camMonpoBepKu
noackaKy oreer: H =266 kr/ra.

blYMCNEHMEe Ha MUKPOKanbKynsaTope
eneHn U yucna, obparHOro AaHHOMY

B atom naparpade Bbl Hay4MTeCb C MOMOLULIO WHXEHEPHOro MU-
KPOKanbKynaTopa HaxoauTb HaTypasbHYIO CTEMNeHb MOSIOXUTENbHO-
ro 4Yicna, a Takke 4ucno, obpartHoe paHHOMy.

HyXxHO BCNOMHUTL:

B IIOHATHE CTelleHH C HATYPAJBHEIM IIOKAa3aTesieM; OCHOBAHHA M IIO-
KaszaTesjis CTeIeHH;

B IOHATHA 4YHCJIa, 00paTHOro [aHHOMY; IIPOTHBOINOJIOMHOIO maH-

HOMY;

CBOMCTBA CTeIleHeH;

HaxoKJeHue NPUOJMKEHHBIX 3HAYEHUU uucesJ ¢ 3afaHHOI TOYHO-

CTBIO,

IIPaBUJIO YMHOXKE€HHUA MHOI'OYJIEHOB;

GopMyJIBl COKPAIEHHOT0 YMHOMKEHUS;

AefcTBUA ¢ anrebpaMuyecKuMM ApobaMuU;

MOPAAOK BBINONHEHUSA apu(pMeTHUYECKUX JIeHCTBHIL.

'| Mna Berauciaesnus cremeHu y* Ha MK Hy»XHO BBeCTH YHCJIO Yy, Ha-
|| KaTh KJIaBHIIY , BBECTH YHCJIO X W HA)KATh KJABHIIY E
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3apaya 1. Berameauts: 1) (2,57)% 2) (386)'%; 3) (2,5 1048,
> 1) 2,57 [y7] 3=16,974593; 2) 386 [y*] 15=6,2923 - 10°%;
3) 2,5 4 [y*] 8=1,52587 - 10%. <]

B 9 kjacce BBl y3HaeTe, UTO BBIPaKeHHEe y* MMeeT CMBICJ JJIf JIIO-
6bIX 3HaueHW x ToabKO mpu y>0. ITosromy MK He MoMeT BBIYHC-
JuTh 3HadeHume y*, ecam y<0. Hanpumep, ectu Ha MK nabpaTh mpo-
rpaMMy IJisi BhlYucJIeHus cremeHm (—2)', To Ha Tablo mNOABATCA
curgan omubku — OykBa <«E».

2 [-] [y] 4=E.

Teneps DOCMOTPHUTE, KaK € HOMONIIbIO KJIABUIIH Ha MK BwI-
YyucAAeTcss 4YHUCJI0, ofpaTHOe JaHHOMY.

1 1
=3 — 0,001;
50 PYTR 3) 57 C TOUHOCTBIO Jio 01

4) —ﬁ ¢ rounocteio zo 0,1.

> 1) 50 0,02; 2) 625 1,6-10°%
3) 27 0,037037 ~ 0,037;
4) 0,13 ~7,6923076 =~ —7,7. <]

Tak Kak [OCJe HAXKATHA KJIABHIIA Ha Tabyo cpasy NOABISA-

eTcs YHACJIO, 0OpaTHoe AaHHOMY (0e3 HaXkaTHA KJIABUIIHA E]), TO C 9TUM
YHCJOM MOXKHO BBINOJHHATH WM JPyTHe OIlepaIluH.

Zapava 2. Beruucaurs: 1) l; 2)

3apavya 3. BEIUHCIHTE:

1 1 1051 1
& = 21— —== — 4 —3 4) ——.
1) 14 +0,68 e ks 1,5 %) 17 * 21 ) (0,34)?

> 1) 14 0,58 [=] 0,6514285;
2) 0,21 [-] 1,5 [=] —0,4566666;
3) 17 21 [=] 0,1064425;
4) 0,34 2 [=] 8,650519. <
BoluuCcIeHHe 3HAYEHWH BHIPA’KEHUs X° MOYKHO BBINOJHATHL C IIOMO-
MBI KJAaBUINI @ H (B HexoTopeix Mogenax MK me Tpebyercsa me-
pex KJjaBuUIIel Ha’KUMAaTEL KJIABHINY IIepexoZa peXuMa @).
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3apava 4. Berumcants: 1) (3,78)% 2) (1,58)2+—1—

0,57
> 1) 3,78 14,2884;
2) 1,58 0,57 [=] 4,2507859. <

YcTHbie BONpoOCh M 3apaHus [

1. IlepeuncauTh mOCHEJOBATEILHOCTH AeHCTBHUil AIA HaXOXIEeHUS 3HA-
yernusa 2,3" ¢ momomsio MK.

2. Kak ¢ nomomgpio MK mHaiiTa uucio, obpaTtHOoe umcay —2407?

BBoAHbIe ynpaxXHeHus ‘

1. IlepeuncauTh NOPAJOK BBIMOJHEHUS JeHCTBUU JANSA HAXOMKIEHUA
8HAYEHHUA BBIPDAYKEHUA:

3
1 2
D o S
)(2ﬁ3,75)2 2. 12 [3,5+7,8 25]
2. BosBeCcTH B CTemeHb BBIPAKEHHE:
4
D@y 2[5 By 4) @aeary.
Yy

3. Haiitu npubnusxéHHOe 3HaueHme X - Y, €ecJu:
1) x=0,285, y~3,2; 2) x~4,208, y=0,26; 3) x=0,39, y==x.

anaxueuunl

SanucaTh INOKa3aHWA TabIo MHKPOKAJNBKYJIATOPA IOCJEe BHIIOJIHE-
HUA peiictuit (273—276).

273.1) (17,2)% 2) (23,4)% 3) 453% 4) 159% 5) (0,0141)%

274. 1) o D) -z -k 9 1 5 L g L

21 0,013’ 0,081°
275. 1) 213; 2)(1,48)% ,T1)5 ,082)6: L U
)21 ) (1,48) 3)(3,71) 14) (0,082) 5) 1(0’15)2 )(0,42)2
. _ 1. X .1
276. 1) 36 + 0:281; 2) 0,37 = 3) Rt
1 1 - vk ook, d .
0,17 0,23’ %) 3,4 6,3 %) 0,28 0,43°

277. Haittu miomazgs KBaApPaTHOTO yYACTKA 3eMJIM, €CJIH JAJIMHA ero
CTOPOHEI paBHa 1915 M.

278. Brrumcauts: 1) (3,2-107)3; 2) (9,23-1077)3.
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279. YupocTUTh BbIpaKeHWe M HAWTH ero YHC/JIOBOe 3HAaYeHWe C TOo4-
socteio mo 0,01:

1 9a% -16 a®*-6a+9
) Ba+d)@-37 3a°-4a°
4b2 —2b+1. 8B +1
(2b+1)b3 ~4b% +4b% + b

Nana dysknus y=x°. HaiiTm ¢ TOYHOCTBIO 1O 0,01 sHaueHUdA
¢yaxkouu npu x=-1,11; -3,111; 1,21; 2,31.

npu a=0,0478;

2) npu b=0,1385.

b 4 MWccneayem BO3MOXHOCTM MHUKPOKanbkynstopa

! Bel HAYYMJIHMCh NOJL30BATHCA KJABHIIEH @ IpH BO3Beje-
7 3 HUM YHcesJ B HATYpaJbHBIE CTeneHH. A He NBITAJIHCE IIO-
B npoGoBaTh ¢ NMOMOINBIO 3TOM e KIABUIIM BO3BECTH HHCJIO

B KaKyio-HHOyas ApobHYIO crenneas? B 9 kmacce Bel Oypmere mox-
pobHO Hay4aTh BO3BeJileHHE YHMCEJ] B CTeleHb ﬂ, raoe m — IeJoe,
n

n — HarypanbHOoe umcio (6yzere 3HAKOMHMTBCA CO CTENEHBIO C Da-
MOHAJBHBIM MOKaszaTesaeM). A ceifyac mompoGyiiTe, Hanpu™ep, ¢ I0-
MOIIBIO KJIABUILIK HaliTu sHauenmsa 5% m 5V, Vsupgure, uTO
B mepBoM ciydae Oyaer NOJY4YEHO YHMCJIO MEHbIIe, HeM 5!, a Bo
BTOpOM — GoJbIIe.

JleficTBHTEIbHO TONYIHIOCH, uTo 5%~ 4,3, 511=5,9.

Ilpeanaraio ¢ IOMOIIBIO KJIABHIIHN E cmesaTh PpacdeéTsl

@ K CHeAyIOIMUM 3ajadyaM TI'UAPOTeXHHKH.

1. Pacxon Boasl @ (KOJHYECTBO BOJABI B MeTpax KyOu4YecKHX, IIpO-
TeKajoIee uepes momepedyHoe cedenue 3a 1 c¢) HeBoJMBLIIOTO OpO-
CHTEJbHOTO KAaHAJIA MOYKHO OIPeJeJUThH C MOMOINBIO BOAOCTHBA
(monepeYHOW IEpPeropojiKku ¢ OTBepCTHEM crienuanbHOi (HOpPMBI)
no ¢opmysre Q@=1,4-h*", rpe h — BBICOTA CJIOA BOJABI (M) mepex
BofiocIMBOM (h HA3BIBAIOT HAIIOPOM BOAKI). HaitTi pacxoj BOAEI,
ecin h=0,75 m. OrBer. @~0,68 Mm°.

2. B pesysnbrare QMIbTpanMH B TPYHT PACXO/ BOABI B KAHAJE YMEHb-
maercs. Ecau B JaHHOM MecTe KaHAjIa PACXOJ BOAHI @ m®, TO B KH-

JioMeTpe oT aroro mecra (mo TedeHHI0) OH OyaeT MeHbIle Ha t%,
rae t (aia cyrauHUCTOrO TpyHTa) HAXOAUTCH IO dopmyne t = %.
HaifiTH ¢ TOYHOCTHIO [0 COTHIX PACXOJ BOABLI B KHJIOMETpe OT Me-

cra, B KoropoM @ =26 m®. OrBeT. 25,87 M3,
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ocneposaresibHOE BbINONIHEHUE
nepauMim Ha MUKPOKaNbKyNnaTope

BOonbWMHCTBO NpuknagHbix 3apa4y MatemaTvku, GU3WKW, acTPOHO-
MWW U ApYrux OTpacien 3HaHWI PeLatoTcs C NPUOANKEHHLIMU 3Ha-
HYEeHMAMU BeNUYUH. TPU MHOrOKPaTHbLIX BBLIYMCNEHUSIX NO OAHON W
TOW xe ¢opMyne, coaepxalleit HECKONbKO AelCTBUIA, ObiBaeT
yAaoOHO npeaBapuTenbHO COCTaBWUTL MPOrpaMMy BbIMUCHEHUI Ha
MUKpOKanbkynsitope. C npoueccoM COCTaBAEHUS Takmx Nporpamm,
a TaKke C peweHneM npakTUY4ecKuxX U MNpuKNagHbIX 3agay ¢ no-
mowbio MK Bbl NnosHakomMuTecb B aTOM naparpade.

HyxHo BCNOMHMTL:

® DIOPANOK BBINOJHEHUS apU(MMEeTHYeCKUX JAelCTBHIi;

¥ BBIUMCJIeHHe ¢ momombio MK cyMMEBl AByX 4mucesn; pasHOCTH; IIpO-
U3Be[ICHUs; YACTHOIO; CTelleHH; YHCJa, OOPATHOrO AaHHOMY;

® HaxoxJeHHe NPUOIUIKEHHOrO 3HAYEHMA BBIDAYKEHHUA C B3aJaHHON
TOYHOCTBIO.

3apava 1. BeluMCAMTB BBICOTY, HA KOTOPYIO NOAHUMAETCA KaMeHb,
OpolieHHEI BEPTUKAJILHO BBEPX CO CKOPOCTHIO U, HCIIONB3yA (hop-
2
MYy h=;—g, rge v=25 m/c, g~9,8 m/c?.

P BhIYHCIEHUSA MOYKHO NPOBECTH IIO nporpaMme
25 x| 25 [+] 2 [+] 9,8 [=] 31,887755.
OtBeT. h=32 M. <

OrMeTdM, UTO HPH HAMKATHM OYEPEAHON KJIABUIIK omepanuy Ha
TabJI0 BHICBEUMBAETCA DPE3YJbTAT BCEX NPEABIAYIIAX BHIYHCICHMIA.

Japaya 2. OmpefeNUTh CONPOTUBJIEHNE YIACTKA SJIEKTPHYECKOR IIemnu,
COCTOANIIeH M3 ABYX IOCJIEJOBATEIbLHO COENMHEHHEBIX COIIPOTHUBJIE-
HUif, eC/M BeJWYMHA NepBoro u3 Hux R,~5,15 Om, a Ha BTO-
poMm nazenune Hanpsxenus U = 12,5 B npoucxoauT npu cuse Toka

I=2,1A.
» Conporusnerme R Ha AaHHOM Y4YacTKe eId MOXKHO HAaWTHU IIo
dopmyse R=%+ R,.

Monyuaem 12,5 [+] 2,1 [+] 5,15 [=] 11,102381.
Otset. R=~11,10M. <
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3apava 3. BerumcauThk 3HAUYEHUE BBIPAKEHUSA 8,875 -6
HocThio no 0,01. 507

> 8,375 [x] 26,3 [+] 507 [=] 0,15 [=] 0,2844428.

OTtBeT. 0,28. <]

- 0,15 ¢ Tou-

3apgaya 4. Berumcaunts 1632+ 1222 - 1792,
> 163122‘3179‘3%1_2.
OTtBeT. 9412. <

2apnava 5. BeIUHCIHUTEH L-L+L ¢ tounocteio mo 0,0001.

152 3564 23

> 152 (-] 354 23 0,0472323.

OtseT. 0,0472. <

2
+(4,56)% - (5,28)? ¢ Tounoctsio a0 0,01.

> 0,24 4,56 [=] 5,28 [F] [#7] [=] 10,276311.

OTtBeT. 10,28. <]

1

3apaya 6. BeruucauTs

YCcTHBIE BONPOCHl U 3ajgaHuA \

1. ITepeuncauTs NOPAAOK AeHCTBHI AJIA HAXOMK/AEHUS C IOMOIIBIO MK

(MMerIero KJIaBUIIY ) sHaueHus Beipaskenus 25+ 39°% 67 —ﬁ.
2. CkonpKko 3Havamux oudp ciaegyeT OCTABUTL B pe3ynbTaTe BBIYHC-

nenus Ha MK npomssesenus xyz, ecau x = 2,308, y=42, 2~0,3?

3. [louemy B 3ajaue 2 Texkcra mnaparpada pe3yJabTaT BBIYHUCJIEHAN
oxpyraés no 11,1 Om?

BBOoAHbIEe ynpaXHeHud

1. Haiitu x+y U x—Yy, eciu:
1) x=2,4, y=0,356; 2) x=3,08, y=2,0.
2. Ucnonbays MK, maiitm x-y um x°, ecim:

1) x=0,806, y=2,3; 2) x=13,6, y=0,9.
3. Ucnoawsys MK, manTu -% u %, ecJn:
1) x=6,9; 2) x=0,385.
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YnpaxHeHus

3anucaTh NOKas3aHUSA TAGI0 MHUKDOKAJLKYJATODPA IIOCHE BHIIOJIHE-
HuA JelictBuii (281—282).

281. 1) 484 - 5,87 + 6032; 2) 353:4,1+120;
17,345-29,95 ; 1,398-9,348
8) — - 4,348; 4 2= —10542.
282. 1) (2,348 -1,453) - 2,379; 2) (16,87 +35,67) : 254;
643 s 728 ;
3) [ﬁ 23| 44; 4) [54 +46].247.

283. HaiiTu nepuMerp u IJIOmAaAb NPAMOYIOJLHUKA CO CTOPOHAMHY
a ub, ectm a=~4,8 cm, b=14,5 cm.

284. Kaxoit nomxHa GBITH IIMPUHA NPAMOYIOJBHOTO YYACTKA 3eMJIH,
4TOoOBl Nmpu jpiauHe 164 M oH mmen miromans 8,6 - 102 m2?

285. BEIYHUCIUATE:

1) 2562+ 321%; 2) 5242 - 4992 3) 1862 +2712- 3282,
286. Beruucaurs ¢ TouHOCTHIO mOo 0,001:
y i 44 £ 1 1
21 8% TIA' 34 6,8 1,2

287. Beruucnuts ¢ TouHOCTHIO mo 0,01:

2
- B 1 1.
D G307 #) [0,57 ’ 3) [0,26] T 0,43y
2 2
L 3 T T 2. 2 1
4) T [0’ T 5) {0’28] (3,21)?; 6) (1,47) T
288. Beruucauts ¢ TouHOCTHIO n0 0,1:
1) (5,1)3+(4,3)% 2) (3,7)°-(2,3)%
5 gigs L, 4 3, A4
3) (3,2)°-(1,3)*+ 015’ 4) (7,8)*+(3,8) 0.34"

3JIERTDH‘IECK88 IIATKA paborana (=59 mnpu Hampsxe-
HuM U=127 B u cune Toka I=~3,5 A. PaccuuraTs CTOMMOCTH
(B YCIOBHBIX eAWHHMIAX) 3aTPAYEHHOH BIEKTPHYECKOIL SHEPIruu
A (kBr-4) nmpu Ttapude 1 y. e. 3a 1 kBr-u (A=UIt).

T-I-roﬁm HAWTH JAUaMeTpP NPOBOJIOKH, eé HAMOTAJU HA CTEDPIKEHb,
YKJIaAbIBadg BUTKU PAAOM ApyTr ¢ apyrom. Okasajiocsk, uto 22 BuT-
Ka 3aHAIM 9 MM IO JuuHe cTep)KHsA. HallTm AumamMeTp NpPOBOJIOKH.

§ 19. MocneposarensHoe BbINOAHEHUE onepauunii Ha Mukpokanbkynstope 117



BEIUMCINTE CHJIy TOKA HAa y4YacTKe IelH, eCJIH ero COIpOTHBIe-
are R=~0,75 OM u najeHue HaNPsAXEHUA HA ITOM YdUacCTKe
U=10,2 B.

PaccuuTaThe CONPOTHUBJIEHHE YYaCTKa IeNnu, NaJeHue HaNpiAXeHUs
Ha Koropom U = 3,45 B, mpu cuise Toxka B memm I=2,1 A.

B nens ¢ Hanpsxenuem U =~ 220 B BKIIIO9EH 5I€KTPHYECKHHA yTIOT
momHocTh0 Toka P = 0,35 kBr. OnpezgenuTs cuiy Toxa I B menu
(P=UI).

O]

MNposepum papeeHOW hopmyny

Ilpodeccop, a ecTh JNU KaKWe-HUOYyAb HHTEpeCHBIe 3anavH,
KOTOpBIe B APEBHOCTH pellaJuch O4YeHb JOJIro, a Mbl CEeroi-
HA Gnarofaps KaJbKyJATOPY MOMKeM pemuTb GuicTpo?

@ Taxux 3agad OLUIO HEMAJO BO BCe BpPEMeHa IO H300peTeHusd

BEIYMCIUTEbHON TexHUKH. [Ipemyioxky BaM OAHY (OPMYIY,

KoTopyio BeBeqm aias n<10 marematuxu JlpeBHEro Basu-
nona. IIpoBepka eé crpaBeJJIMBOCTH 3aHMMAJIA MHOrO BPpeMEeHH. A BB
| mposepbre eé ¢ momompi MK mna n=10; n=14.

1 2
3t3"

Aunanor o6 ucropuu

12422432 +...+n?=

(1+2+3+...+n)

BN YNPAXHEHWSA K MMABE |l IS

Banucars nokasanus MK mocse BeImosHeHus Aedicrsuil (294—298).
294. 1) -6,502 - 10° — 4,987 - 10°% 2) 1,23456 - 103+ 9,87601 - 10*%

3) 8,128-10%+5,24-107%; 4) -8,7654 - 10°* — 1,2345 - 10?2,
295. 1) 123 456 - 4,598 - 10°% 2) 3,874 -10" .98 765;

3) (5,8-10"%):(3,4-10%); 4) (7,1-10%): (5,6 - 10*").
296. 1) 5897 + 6453 — 282 — 384; 2) 7654 — 2835 + 351 — 405;

3) 4,58-3,67:1,2-4,57; 4) 45,28 :2,3-357:132.

297.1) 4,4-6,5-1,5-247:13-1188—-44;
2) 2,4-2,5-60,2:14-76,8-3,5:48.
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298. 1) 376‘843 +25

234

299. BeIYMCINTH CONPOTHBIEHHe R MEeZHOro CTep:KHA, JAJMHA KOTOPOIO
1=0,25 M, nnomaas nonepeysoro ceuenus S=1,2-10% mm2, ecan

: 83; 2) [125'51 -4,35]-2,8.

yaensHOE conpoTuBieHue mexu p~0,017 Om-mm%/m (R = PS—I ).

300. BeruucinuTh KUHETHYECKYIO 9HEPruio Tejaa IO (popMmyJie
2
E,,=E‘2i, eccim m=~T7,6 kr, v=4,2 m/c.
301, Boruncautes no dopmyne Q=I?Rt KoamdecTBO Temsia §, Buide-
JiieMoe MNPOBOAHMKOM 3a ©t=15 ¢, ecam ero CONPOTHBJIEHUE
R~34 Om u mo HeMy mpoxoAuT TOK cuioit I=17 A.

B ropogne ¢ nacenenuem 5,70 - 10* yesroBex 6bL10 IPOBEAEHO MeEIN-
LUHCKOe obcieoBaHWEe HACEJEHUS C IeJbI0 BBEIABJIEHUSA UYACTOTHI
BCTPEUAKOIIUXCA TI'PYNI KPOBHU. BeISCHWIN, 4YTO JIOfied ¢ rpymn-
noii kposu I npubnusmrensro 32,9%, c¢ rpynmo#t xposu II —
35,8%, c¢ rpynmo# III — 28,2% u ¢ rpynmoit IV — 8,1%. Cxoub-
KO mnNpublH3UTENBEHO YeJO0BEK C KAamkAOW M3 TIpynn KpOBH
IpoKUBaeT B ropoxe?

YOpocTuTh BBIDa)K€HHE W HANTH ero 4YHCJI0BOe 3HAYEHHE C TOU-
HocTei0 mo 0,0001:

a®*+12 a+2

1) 2-4 " 2_2 1pz a=4,31-10%
a+b = a b2 _ . 4 . . p
2) onilaTas t r gz | WM a=3,78-10%, b=4,23-10%,

,]IaHa bysKIUA Y =2,1+%. Ha#itu ¢ Tousocteio a0 0,1 3mHaue-
HuA (QyExunuum npu x=0,471; 1,551; 3,483; 10,48.

Rmopnﬁnoc’rh CYTOYHOrO panuoOHAa IMTAHUA IJa8 Jgeredr 11—
15 ner cocrasnser nmpumepro 3000 xkkan. Haittm xanopmifHOCTD
NPEAIOKEeHHOTO HMXKe CYTOYHOI'0 MEHIO /IS IOJPOCTKOB 03/0pPO-
BUTEJILHOT'O JIareps.

JOPUUHOCM
Sagsmpas (KKan ﬁ: 150 z npc:?yrcma)
Teopor 125 r 86
Ceip ronnangckuii 5 r 380
Xneb nweHUYHbIi 30 r 236
Macno cnuso4yHoe 25r 661
Kode HaTypanbHbliii 200 r 310

CO CryléHHLIM MOIOKOM

YnpaxHenus k rnase Il 119



O6ed Kanopuiitnocmso
(kkan nHa 100 z npodyxma)

Cyn 13 roBsAuHbI 150 r 187
Kypuua ortsapHas 1251 241
MakapoHsl 100 r 332
Canar “3 NoMuaopoB 100 r 19
Komnot 13 cyxodpykTos 200 r 223
Xneb pxaHoW 50 r 190
Vacun
Cocucku 150 r 324
Kaptodens 100 r 83
Kawa maHHas 100 r 326
Xneb nLeHWYHBbIN 30 r 236
Haia 200 r =

B NMPAKTUMECKME UM NMPUKNAOHBIE 3ALAYUN NS

1;

KosuuecTBo cyxoro Bemectsa B Mosioke C (B IpolleHTax) ompeje-
nserca no dopmyne C=1,225p+250(d —1) + 0,5, rge p — KUPHOCTH
(2 npomeHTax), d — IJIOTHOCTh MOJIOKA (B JAOJAX OT IIOTHOCTH
BojbI). HaliTu NpOIEHTHOE cOfepyKaHue CYXOro BellecTBa B MOJIO-
Ke, y Kortoporo p=3,6, d~=1,032.

. Insa Toro 4troGbl MOAHATE BEAPO M3 KOJIOALA, HYMHO DPY4YKY Baja

noBepHyTs 10 pas. Yemy paBHa HaumMeHbIIas IJIyOMHA KOJIOALA h
(¢ Tounocrso 0 0,1 M), ecaum M3BECTHO, YTO JMaMeTP Baja KOJOA-
ma paBed 30 cm?

. Ha#iTu IuHEHHYIO CKOPOCTH U JABUMKEHHWs TOYKHM Ha 3KBaTOpe IIpH

BpameHuy 3eMJaM BOKDYT CBOeil OCH, eciu pajuyc 3Semiuu
R=~6400 kwm.

. OnpejenuTh ¢ TOYHOCTHIO AO 4Yaca mepuoj obpamenus T CHyTHH-

ka u3 cepum <«Kocmoc» BOKpyr 3eMud, ecim BBICOTA OPOHTHI
H =36 200 KM, CKODOCThb ABM:KEHHH [0 opbure v=3 KM/C, paju-
yc 3emum R= 6400 M.

MomiHOCTh dJeKTpuuYecKoro Toka P (B Barrax) HaxoauTcds mo Gop-

2
mynam: P=IU=I?°R= %, rae I —cuna Toxka (B ammepax), R —

conporuBienue (B Omax), U — HanpsKeHue (B BOJBTAX). Haiitu P,
ecu:

1) I=12 A, U~202 B; 2) I~1,3 A, R~0,3 Om;
3) U~127 B, R~5,1 Om.
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6. O0baACcHEHUTL, 4TO O3HaYaer 3amuch: 1) Ha pynoHe oboes: L=(15+

7.

10.

11

12

13

+0,25) m; 2) Ha amekTpoobGorpesarene: P =(850+ 10) Br.
OmnpesesnTh, ¢ KAKOW TOYHOCTHIO 3aIIMCAHBI 3HAYEHUS BEJIUIUH:
1) nuamerp Mmosexyasl Boael d = 2,8-107 mm;

2) reppuropusa Poccuu S=1,27-107 kM2

Ceemo6oil 200 — aT0 paccrosHEe, KOTOPOEe MPOXOAHUT JYY CBETa 3a
rox (365 mmeit). HaiiTyu BelMunHY CBETOBOTO TI'Ofia, €CJIH CKODPOCTH
ceera v, ~ 3,00-10° xm/c.

TymannocTes Anapomensl yjaseHa OT 3eMJIM HA pPaCCTOSHHE
§~2,3-10° cBeTOBBIX JieT. BRIDA3UTh pacCTOsSHUE S B KHJIOMeTpax.

IIpn mamepenwn TeMmepaTypsl BOABI AJIA KyNaHUA peOGEHKA OKa-
3ajock, 4TO OHa HaxogutTca Mmexay 36,8 °C u 36,9 °C. Yemy pas-
Ha abCoJIOTHAA IMOrPEIIHOCTh TAKOrO0 H3MepeHUuA?

HassaTe aGCONIOTHYIO NOrpeIIHOCTH NPHUOGIMIKEHHS NAHHBIX, yKa-
3aHHBIX B CIPaBOYHHKE:

1) Bpemss oGopora 3emunu BOKPYr cBoeit OocH (3BE3JHBIE CYTKH) —
23 u 56 mun 4,09 c;

2) nepuon obpamenus 3emiuu Bokpyr CosmHna (TPOIMYECKHi rox) —
365,25 cytoxk;

3) maubonpinas Temmepatrypa Boaxayxa 56,7 °C Ha 3Semse HaGIIO-
Aanace B ponune Cmepru (B Kanudopaun);

4) naubosee Hu3KasA Temmeparypa Bosayxa —88,3 °C mabmoganachk
B AHTapKTHAE HaA CTaHOMH <«BOCTOK»;

5) Haubosnbmas raybusa Tuxoro oxeama (B MapumaeHCKOil Bmagu-
He) — 11,022 - 10° wm;

6) uncneHHOCTH HaceJeHus Semam B cepeauHe 2009 1. —
6,80 - 10° uesoBek;

7) miromaaps BCeX asMATCKUX ocTpoBoB — 2,00 - 10% kB. KM;

8) nmomaaer maeHGOBBEIX JEIHUKOB AnrTaprTHael — 1,582 x
x 10% xB. KM.

HexoropeiM npu6GOpoM BHINOJHAIOT H3MEPEHHA C OTHOCHTETHHOMN
IOTPEITHOCTEI0 5%. B KakuxX rpaHUIAx JeKUT TOYHOE 3IHAUEHHE
BEeJIMYMHBI, €CJH pe3yJbTaT eé M3MepeHHs AaHHbBIM NpubopoM IIo-
Kasan umciao 3267

Ilepex HaCTHIOM HANOJBHOTO TOKDPBITHA OBIIU CHEJAHBI 3aMepEHl
AmvEbl L w mmpussl H komHATHl B canTuMmerpax 520<L <525,
362 < H <365. Haiitu:

1) nnomane mosa S;

2) nnury nauHTyca P, KOTODBIHI NPUKDEIIAETCH BAOIb BCEX CThI-
KOB CTeH M IoJia, ecinu InupuMHaA h (B CAHTHMETPax) eIHHCTBEH-
HOI'0 ABEPHOro Ipoéma B kKomHare 91 <h<92.

MpakTudeckue n npuknagHbie 3anaduu 121



B 3aTo rnase Bbl y3Hanw,

|
9YTO0 TakKoe:

— abcosIoTHAA NOTPEIIHOCTL NPHUOAMIKeHNs;

— rpaHuna abcosOTHOR MOrpemHOCTH;

— TOYHOCTh M3MEpPeHH;

— OKpYIJIEHHE YHCeJ;

— OTHOCHTeJbHAs IOrPELIHOCTH NIPHOINeHNAA;

— CTAHAAPTHBIX BHJ YUCIA;

— BepHBIE, CTPOTrO BepHbIé M COMHHTEJbHBIE unq)pu,
— gHavamue nuQpHI;

— IOpAJOK M MAaHTHCCA YHMCJIa;

KaK:

— OLEeHHMBATH TOYHOCTH NPUOIHIKEHUH;

— TIPMMEHSATH MPABHJIO OKPYIJIEHUA UMCeJ;

— BBINOJMHATH NEHCTBUA CIOMKEHW#A, BHIYUTAHUA, YMHOMEHUS
U [eJieHUs ¢ DPUOIMIKEHHBIMU UYMCJIAMH;

— BBINIOJIHATH NPOCTEHIINEe BBIYUCIEHNA HA HWHIXKEHEPHOM MH-
KPOKAJBKYJATOPEe (B TOM YHCJIe HAXOAUTH CTElleHb HHCJa
M uucio, obparHoe AAHHOMY).

NMPOBEPb CEBH!

1. IIpexncraButs gpoGhH % B BHUJe AeCATHYHOM ApobOM € TOYHO-
creio go 0,01.

2. Banucath B craEZapTHoM Buze umciao 44,301; 0,483.
3. Beiuucautes ¢ TouHOCThRIO n0 0,01 3HaueHWe BBIpAMKEHUSA
348 1 34.78,

£ s P g R

| ypoBens

4. IlpegcraBuTe Apo0b g B BHJIe JECATUYHON C TOYHOCTBIO J0O
0,001.

. Banmears B crapzaprEoMm Buze uucyao 74 580; 0,0026; 3@

O et i S

5
6. HaiiTu 3mauveHue x+y, ecam x~ 2,48, y~=35,6.

7. Ha#iTu 3naveHme x -y, ecau x~9,038, y=0,26.
8. Berumesute ¢ ToyHOocThio mo 0,01 3HaueHMe BBIpAMKEHUA

— i
048+3 9.0,34.

Il yposens |

RN ST LR A
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9. IlpeacraBuTh ApO6HL % B BHJEe AeCATUYHOM C TOYHOCTBIO

mo 0,001.

10. Banucare B crasgaprEOM Buae uumciaa 0,000563; 8—13—

625"
11. Haiitu 3HaueHHe x+%, ectm x~4,97, y~1,254, 2=0,36.

FAE R N A T

e

12, HaiiTun 3uayeHue x°; —%, ecam x = 2,36.
X

4
> o
Q
u1]
=)
N o
-

13. Beruucauts ¢ TouHOCTHIO n0 0,01 3HAYEHMe BhIpAYKEHUS
2,5-3,7 ” 18,9
1,8 3,4:2,6°

= N R NS S N et T T R T A LAV R | Hirsds PR Sy TN AR N RS T T

BN TEMbl MCCNEAOBATE/IbCKUX PABOT IS

1. Hcropuss BO3HMKHOBEHHS TEOPUM NPUOIMIKEHHBIX BBEIYHUCICHUIL.
2. OkpyryieHMe 4YmCel M KOJHMYECTB y JPEBHUX HADPOJOB.

3. A. H. KpeuioB u ero BKJaj B DasBUTHE TEODHM IPUGIMKEHHBIX
BBIYMCJIEHUN.

4. B. M. Bpaguc ¥ ero BBIYHUCIUTEIHHBIE TabIHIIBI.

5. CoBpeMeHHbIe 3a/]a4¥ IPAKTHUKH, DPEIIaeMEIE C IIOMOIIBIO NpPHOIIN-
KEHHBIX BBIUMCJICHUH.

6. Mcropua cosfaHMsA BHEIYMCIMTENHHON TEeXHUKH (or abaka mo co-
BPEMEHHBIX KOMIILIOTEPORB).

7. Meroabl NpuUGNMKEHHBIX BBIYMCIGHUH IPU pPeIIeHUM YPaBHEHMUIA.

8. I'paduueckuii cnoco6 HaXO0KAeHNA TPHOIHIKEHHEIX 3HAYCHHH KOp-
Hell ypaBHeHWHIi.

9. Coocobsl HAXOXKIeHUS OpubIUKEHHBIX 3HAYeHHH wmeja 7.
10. ITpubnu:xénasie (HopMyJIsl.



KeapgpaTtHbie
KOPHU

Eonee TPEX ThICAY NeT Hasaj, OOHOBPEMEHHO C pe-
WeHWeM 3a4a4M O HaxOoXAEHWM NoWaan 3emMeslbHOro y4acT-
ka kBagpatHoi ¢opmbl, B [pesHem BasunoHe pewanu M
obpaTHyl0 3apmadvy: Kak HalWTu CTOPOHY KBagpara, ecnv ua-
BECTHa ero nnowaab? 3Ta 3amava BNOCNEACTBUMM NONY4K-
fna HasBaHWe 3a]avun HaxodxcleHus KEadpamHozo KOPHA W3
yucna.

Hanpumep, ecnu nnowane y4actka KeBaapaTHON ¢hOpMbl
paBHa 36 epguHuMuam nnowanu, TO CTOPOHY a 3TOro y4acTt-
Ka uckanu Takum obpasom, 4yToObl a’=36. Mpu 3TOM roBO-
punu, 4TO0 6 ABNSETCA KBagpaTHbIM KOpHem u3 36, Tak kak
6%=36.

3apaya HaxXOXAEHUs KBaApaTtHOro KopHs u3 moboro uuc-
na B [APEBHOCTU pelanacb Henpocto. He Kaxablit y4€Hblid
TOrga MOr, Hanpumep, HaWTu CTOPOHY KBaapara, MMelouiero
nnowanes 20 kBagpaTHbIX €OuHuL,.

BasunoOHCKME MareMaTUKu NepBbiMU Hay4uIucb HaxoauTb
NPUMBNMKEHHOE 3HAYeHWe KBaApaTHOrO KOPHS M3 Nioboro Ha-
TypanbHoro 4ucna. Ans GbICTPOro pelieHus nNpakTm4eckmx 3a-
0a4y OHWM OAHOBPEMEHHO ¢ Tabnuuamu KBagpatoB 4YUCEen co-
cTasnanu 1 Tabnuubl KBaapaTHbIX KOPHE.

B aToil rnase Bbl MO3HAKOMWUTECH CO CneuvanbHbiM 060-
3HaYeHWEeM KBafpaTHOro KOPHA W3 4ucna, Hay4uTeCb Ha-
XOAMTb 3HA4YeHWe KOopHa wu3 noboro HeoTPUUATeNLHOro
| yucna.

Y3HaeTe, 4TO CYLLECTBYIOT 4Mcna, KOTOpble Henb3a npea-
CTaBuTb B BUAE %, rae m — uenoe, a n — HaTypanbHoe Yuc-

n
no. Takme uymcna pacliUpPsT MHOXECTBO 3HakOMbix Bam pa-
LUMOHANBHBIX YACEN [0 MHOXecTBa AEWCTBUTENbHBLIX 4Yucen.

Takxe Bbl y3HaeTe, 4TO BCe AeWCTBUTENbHbIe 4Yncna, OT-

‘ MEYEHHbIE Ha 4YMCNOBOIM OCKM, 3anoNHAIOT €€ LEeNuKoM, T.e.

: ‘ KaxkOoomy OEenCTBMTENbHOMY 4MCNYy COOTBETCTBYET €AWHCTBEH-
‘ Has TOYKa Ha YMCNOBOW OCU M, HAOBOPOT, KAXA0A TOYKE YuC-
NOBOI OCW COOTBETCTBYET €AWHCTBEHHOE [AelCcTBuTentHoe
N Gucno.




pudmMmeTUuyecKmii KBagpatHbii KOpeHb

Haxogute kBagpat no6oro yucna Bbl yMenu ewé B mMnagawmx knac-
cax. pn wu3dyyeHun aTtoro naparpacda Bbi HAYYUTECH BbLINOAHATH
obpatHoe aeicTBuMe — NO KBagpaTy 4YMCfla HaxO4uTb CamO YMCRO.
970 AencTBue NOMOraeT pelats MHOMMe MpUKNagHbie 3aJaun.

HyXHO BCNOMHUTBL:

NOHATHE KBajgpaTa YHCJIa;
¢opmysly pasHOCTH KBAAPATOB JABYX UHCEJ;
pelleHue JHHEHHBIX HEPABEHCTB;

npaBujla CpaBHEHHA Apobeii.

3apaya 1. CropoHa KBajpaTHOro yyacTka 3eMau paBHa 12 . Haii-
TH €ro miomans S.
P Ilnomaxe yyacTKa paBHA KBaJApaTy €ro CTOPOHBL:
S=122=144 (m3). <
3apava 2. HaiiTu CTOpPOHY KBajpara, IJIOMAAb KOTOPOro paBHa 81 am?.
» IIpeAmoNoMxKuM, YTO AJIMHA CTOPOHBI KBAApATa DPABHA X JeIlUMe-
Tpam. Torga ero mnomaze paBHa x? gM* Tak Kak IO yCJIOBHIO 3Ta
mwiromans pasaa 81 v, To x?=81. [lnuHA CTOPOHEI KBagpaTa — II0-
J0KUTeNbHOe YHCI0. IToN0KUTeNbHBIM YHUCIOM, KBaZpaT KOTOPO-
ro paseH 81, aBasercsa uucio 9.
OtBeT. 9 am. <

B sagaue 2 TpeGoBamoch HaifiTH uYMCIO X, KBagpaT KOTOPOTO paBeH
81, T.e. pemuTh ypaBHeHme x?=81. DT0 ypaBHEHHE MOKHO BaIIMCATH
B Bufte x*—-81=0 muu (x-9)(x+9)=0, orkyna x,=9, x,=-9. Yuc-
na 9 u -9 obpamalor ypaBHeHue x?=81 B BepHOE UYMCIOBOE paBeH-
cTBO, T.e. 9°=81 u (-9)2=81. DTu umHcIa HA3BIBAIOT KBaJApPaTHBIMH
KopaaMH u3 yuciaa 81. OfWH U3 KBaApaTHLIX KOPHEH — YHMCJIO IMOJIO-
xKuUTeapHOe. Ero HashBaloT apH()MeTHYECKHMM KBAJPATHBIM KODHEM W3

gucna 81 um obosHauaror Jiﬁ . Taxum obGpasom, \/ﬁ =9,

Jla a Hal3bIBaeTCd HeOTPHIaTeJbHOE YHCJIO, KBajgpaT KOTOporo pa-

n Onpenenenue. ApudpmMernuecKuM KBaApaTHLIM KOpPHEM M3 4YHC-
BeH a.

ApudmernyecKMil KBaApATHBIA KODEHb M3 YHCIA @ OGO3HAYAETCH

Tak: \a. Bmak J HassBaercs smaxom apu@pMeTHYeCKOro KBajapar-
HOr0 KOPH#A; G HAa3bIBAeTCA NOAKOPEHHLIM BRIPAaMKeHHMeM. BnipakeHue

§ 20. Apudmetnyeckuin KsagpaTHbI KOPEHb 125



Jc; yuraeTca Tak: «Apudwme-

TUUYECKHHA KBAJAPATHBIA KOPEHb
U3 YHCIa a».

Hanpuwmep, J%:ﬁ, TakK

kak 60 u 6%2=36.
IlpuBeném Apyrue MpUMephbI:

Jo=o, J-%_%%, 0,49 =0,7.

B cayuasx, Korjga scHO, 4TO
peub uzgér o6 apudpMeTHUECKOM
KBAJpPATHOM KODHe, TOBOPAT:
«Kopens kBagparTHsuiil». [leii-
CTBHE HaAXO0XIEeHHMA KBaJApaTHO-
ro KODHA M3 4YMCJAa Ha3bIBAIOT HM3BJeYeHHeM KBaJPaTHOro KOPHI.

Bo3BoguTe B KBajpaT MOMKHO JioOble uMCJa, HO H3BJEKaTb KBa-
ApaTHBI# KOpeHb MOMKHO He M3 jioboro umcina. Hampumep, Helb3sA H3-
BJIeYb KBaJpATHHIM KOPEHb M3 uyHMcaa —4, TaK Kak HeT TAKOro 4Yuc-
Ja, KBaJApaT KOTOpOoro paBeH —4.

Wrak, BhIpaskeHHe @ uMeeT cMbica Tonbko mpu a=0. Onpexere-
HHMEe KBAaJPAaTHOIO KOPHA MOXKHO KpATKO 3alucaTh Tak!:

|
, Ja=0, (Jay=a.
i

| PaBeHCTBO (\/E)2 =a cnopaBeanuso npu a=0.

il
|

3apava 3. BeluuCIATH 5J32-2-3\/2-8.
» 5/32.2-3/2-8=5/64-3,16=5-8-3:4=28. <

YCTHbIe BONPOCH M aananuaJ

1. Kakoe umCIO HA3LIBAIOT KBAAPATHHIM KOPHEM u3 uucaa a?

2. CKOJbKO CYIIeCTByeT KBaAPATHLIX KOPHeH 3 [OJIOXKHTEeJIBHOTO Yuc-
aa b?

3. Kakoe uMcIO HA3LIBAIOT apu(MeTHYeCKMM KBAJPATHBIM KODHEM M3
HEOTPMIIATEIBHOIO d9Hcaa c?

4

. HaszsaTs mNOZKOpeHHOE BBIDAKeHHE B 3alUCH! \/x—2; J;—Z;
2,/0,04; 3,/0,6 5.

5. Ilpounrars samueb: Jb; B-a; 2(x+1); %.

6. Kax HaA3LIBAIOT JeHMCTBHE HAXOXKJEHHUs KBaJAPATHOTO KOPHA M3 yucaa?
7. BanmcaTs CMMBOJIAMH OIpefiejieHne KBaJpaTHOIO KOPHA M3 YHcia a.
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BerogHbie ynpaxHeHus :

2 2
1. BerumeanTts: 1) 10%; 0,12 [E] ‘ [-1%] : 2) 10+4-(-7); -8-15-8.

2 2 2 2
CpaBunts: 1) 272 u 27,1% 2) [%] 7 E]; 3) mi] " [—%} .

2. 5

3. Hajiitu moJjioykuTenbHOe 4MCI0, KBaApaT KoToporo paseH: 49; 0,04.
4.

5.

Haiitn oTpumarenbHOe uYmcio, KBagpaTr KoToporo paBen: 64; 0,16.
HaiiTu NOJIOKUTENbHBIM KOpeHb YpPaBHEHUS:
1) (x-2)(x+3)=0; 2) (x-T)(x+T)=0.

6. IIpy KaKkMX BHAYEHUAX X 3HAUEHUE BHIDAKEHUA 2X — 3 ABAAETCH:
1) mONOXKUTENBHBIM YHCJIOM; 2) HeoTpHUUIATE/NbHBIM YHCIOM?

YnpaxHeHus

306. HaiiTu cTOpOHY KBajfpaTa, eciay ero IJomaib DaBHA:

1) 16 m?; 2) 100 mm?; 3) 0,64 xm?%; 4) % MM2,
307. Berumcnurh apudMeTHUeCKHit KBAAPATHBIN KODEHb M3 UHUCJA:

81; 64; 100; 0,16; 0,09; 0,25; 1,44; 4900; 6400.
308. BepHO 1M paBeHCTBO:

1) 16 =4; 2) /100 =10; 3) |25 =-5; 4) Jo=0?
Breruucants (309—311). 2
309. 1) D5 2) (O 3) [J%] 1) (J0,257.
310. 1) 7-,/25; 2) /16 - 9; 3) 4-,/0,01;
4) %-J(m; 5) 0,25-,/0,25.
311. 1) 23 4+5/16; 2) 3121 - 2/144; 3) 23.27 -6,2-18;

4) 22 +38.7; 5) 3% +42; 8) 172 -15%,
312. HaiiTi 3HAYEHWE BHIDAYKEHUA:

1) 3J10-2a npu a=-3, a=3, a=5;

2) 5\/6x—-2 nmpum x=1, x=-;-';-, x=3.

313. Ilpy KaKkuWX BHAYEHUSAX 4 MMEET CMBIC] BHIDAKEHME:

1) \2a; 2) J-a; 3) J2-a; 4) J3+a?
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314. Pemiute ypaBHeHHe: 1) \/;=2; 2) J;=10.

315. CpasauTh umciua: 1) \/%—E u Jg; 2) (/0,04 u ,/0,09.

BO3HMKHOBEHME 3HAKa KBaApaTHOro KOpHSA

ITpodeccop, Bwl paccrkassiBaju, YTO B JAPEBHOCTH MHOTHE
's5 4 JeiicTBHA ¢ YMCJIAM¥ ONMCHIBAJIMCH ciioBamMu, a B Cpemrue
BEKAa CTaJ¥ IPHUAYMBIBATH CHEIHAJIEHBIE CHMBOJIBI, CONPOBO-
WAawmue 9T 3anucu. A Korga OblI npuayMaH 3HaAK apuadMeTH-
| UeCKOro KBaJpaTHOTO KOPHA?
JInms B XIII B. eBpomeiicKkue MaTeMaTHKH CAeJalH HOMBITKY
586y 0OJlee KOPOTKO 3aIMCHIBATE OIEPALAIO H3BJIeUYeHus KopHA. [le-
“® pej YMCJIOM, M3 KOTOPOTO H3BJEKAJCH KODeHb, CTajlH MHUCATH
ciaoBo Radix (xopeHb) unu cokpaménHo ogHy O6yksy R. Tak, B pa6o-
rax (panmysckoro maremaruxka H. Illioke BcTpeuaercs sammch R*12,
| 4TO O3HAYAET \/ﬁ . Hemenkue marematunkn XV—XVI BB. cranu 060-
3HAYATEH KBaJAPATHBIM KODPEeHb TOUKOMH, crosmieil Boepeau uucia. Ilpu
6BICTPOM IMCHEME TOYKHU 3aMEHAJHCh YEPTOYKAMM, KOTOPhIe MOCTeNeH-
Ho mepeman B cumeoa V. M3 sroro cumBosia 06pa3oBaics 3HaK V, YiKe
6IM3KHUI K COBPDEMEHHOMY 3HAKY KODH#A. 3aTeM J0Jiroe BpeMs BMECTO
KODHA M3 YHMcJIa @ MaTeMaTuku nucanu va. W Toapko B 1637 r.
| P. JlekapT coeMHUJI 3HAK KOPHA C TOPH3OHTAJIBHOI UepTOil HAJ YHC-
JIOM, UTO M IPUBEJO K NPHHATOMY [0 cell NAeHb 3HAKY J- . Oxuako
BCEMM MATEMATHKAMHK 3HAK KBAJAPATHOTO KODHSA, MpeAJo:KeHHbIH [e-
KapToM, CTaJ MCHoJb3oBaThea numb B Hauase XVIII B.

06 ucTopun l}

N

ecCTBUTEeNbHbIE 4Yucna

B atom naparpade Bbl y3HaeTe, 4TO He noboe YUCNo MOXHO npea-
cTaBuTh B BUAE =, rae m — Uenoe, a n — HaTypalbHOe 4UCnO.
Hanpumep, qmcnan J2,J3,J/5 un ap. He moryT OGbiTb 3anucaHsbl
B BUAe % T.€. He SBMSIOTCA pauvoHanbHbiMKM 4Yucnamu. C «He-

paumMoHanbHbIMU» — UPPaUMOHaNbHBIMU  4YMCNaMU  Bbl  MO3HAKOMMU-
Tecb B 3ToM naparpade. MNpu 3TOM MNOWMETE, YTO C OAHMM U3
MpPauUMOHasbHbIX YACEN — YUC/IOM T Bbl 3HAKOMbl AABHO.
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Hy)>XHO BCNOMHWMTb:

HOHATHUS HATYPAJIBHBIX YKMCEJI, LEJbIX YHCEeJ, PAIMOHAJIBHBIX YHCE;
NpaBuJIa OKPYIJIEHUSA YUCe;

HOHSATHE TOYHOCTH 3alMCHU NPUOIMIKEHHBIX 3HAYSHUI;

OpaBHJIa CPaBHEHHA OOBIKHOBEHHBIX Apobeil; JeCATHUYHBIX Ipobeil;
u3obpasKkeHue 4Yucesl TOYKAMM HAa YHCJIOBOM OCH.

1. PanyumoHanpHBIEe 4YHCIA.

ITosiBneHre HOBBIX YMCEJ B MaTeMATHKEe CBA3aHO C HeoOXoZuMo-
CTBIO BBINOJIHEHUA TeX HJAM HUHBIX AeiictBuii. Ilpu choxeHum u ym-
HOXKEHHMHM HAaTypaJIbHBIX YHCeJl BCerja II0JNydYaloTcd HATypajbHBIE YHC-
da. OfHaKO NpPH BBIYUTAHUM ABYX HATYPAJbHBIX 4YUCesJ He Bcerga
noJsiydyaeTcsa HaTypaJdbHOe umcio. Hanmpumep, pasHocTts 2 -—5H He ABIA-
eTcs HaTypaJbHBIM YHCJIOM. YT0OGBI BBEIYHMTAHWE OBIIO BCerja BBIIIOJ-
HUMO, OBLIM BBeJleHbl OTpMUaTeJibHbIe uHucaa u gucixo 0. MuokecTBO
HATYpPaJbHBIX YHCEJ PACIIMPHUJIOCH 0 MHOKECTBA IeJbIX YHCes:

ey =3, -2, -1, 0, 1, 2, 8, ....
IIpu cnokeHWM, YMHOMKEHWM, BHIYMTAHWHU IeJBIX YHMCEJ] BCErjaa Io-
Jy4daroTcsa Iejble yucaa. OgHAKO NPHU JeJIeHUM JIBYX IIeJbIX YHCes] He

Bcerga IoJgy4daercs IeJsoe 4uciao. Hampumep, uyacTHoe 2:5 He aABiIA-
eTcsl IeJIBIM 4duciaoM. UTobel gesieHue OBLIO BCerjga BBITIOJHHUMO, OBLIH

BBE€eHbl palHOHaAJbHBIE YHCJIA, T.e€. YHCJIa BUIA E, rme m — neiuoe
n

YHUCJI0, N — HaTypaJbHOe 4Yucjgo. MHOXeCTBO IeJbIX YHCeJ pAacIlHpH-
JIOCE A0 MHOYKECTBA PAIMOHAJLHBIX YHCel.

IIpu BHIMONTHEHMM dYeTHIPEX apudMeTHUECKHX AelcTBuM (Kpome me-
JICHUA Ha HYyJb) HaJ palWOHAJbHBIMH UYHCJIAMM BCerja MOJyYaloTCH
panuoHaJbLHBIE YHCJA.

PanuonanpHOe YMCIIO MOJKHO 3alHCATh B BHAE AECATHYHOH Xpo6H,
KOHEeYHOH MJIH 0OeCKOHEYHOM.

Hanpumep, uucia % u % MOJKHO 3allMCaTh B BHUAE KOHEUYHBIX Je-
CATUYHBIX Apo6eii: %:0,4; %:0,75. Yucna —;— u % mocye JAeJleHusA

«YTOJIKOM» MOXKHO 3amucaTh B BHJe OECKOHEYHBIX [ECATHUYHBIX JApO-
Oeit:

1 5

= =0, sy — =0,4

3 333 T 54545

B sanucu Geckomeunoit gecartmunoit apo6u 0,333... moBTOpAercs mud-
pa 3. Tudppy 3 Ha3bIBAIOT NMEPHOAOM ITOH APOGH; caMy ApoObL HAa3bI-
BalOT MepHOAMYecKo ¢ mepuomom 3, sanuceiBaooT B Buje 0,(3) u un-
rafoT: «Hynp menslx m Tpu B mepuome».

B sanucu gpo6u 0,454545... mosropsercs rpynma u3 ABYX mudp:
45; aTy npo6b Ha3BIBAIOT NEPUOAUYECKON ¢ mepuogoM 45 M 3ammchl-
Bator B Buge 0,(45).
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IIpuBeném emé npumepbl OECKOHEUHBIX IEPHOAMYECKHX Apobeii:

-io =-0,2333...=-0,2(3); 2751536 = 27,0393939... = 27,0(39).

JIr060e panuoHAIBLHOE YKCJIO0 MOYKHO IIPEJCTABUTHL MO0 B BUAE KOHEU-
HOH JecATHYHOM apobu, nubo B Buae GECKOHEYHOUN NEepHOAUIECKOH
gecATHYHOM Apobu. U maobopor, ni00yio OecKOHeYHYIO IepHoAUAdYe-
CKVIO MJIM KOHEUHYIO JeCATHUUYHYIO APO0b MOXKHO HNpPEeACTABUTHL B BUIE

| OOBIKHOBEHHOH ApOo6H, T.e. B BUJAE M rme m — nenoe, n — Ha-
| TypajJbHOe YHCJIO. ®

97 _a7 11
3apaua 1. IlpemcTaBUTHL YHCJIO i B Buge Gec- 22 |-2,454_5...

KOHEUHOM JeCATUYHOM ApobH. —22

P Bocnosib3yeMcs AJIrOPUTMOM JeJIeHHA «yTOoJI- 60
KOM». = 55
OcraTky HOBTOPAIOTCHA, HOITOMY B YaCTHOM 50
OBTOpAETCA OLHA M Ta ’Ke rpynna nudp: ~44
45. Vmeem ';’—7 =2,4545...=2,(45). 60

OTtBeT. 2,(45). < §.g.

3apava 2. IlpeacraBuTh B BUjJe OOBIKHOBEHHOH Apo6u GeCKOHEYHYIO

MepHOAMYECKYI0 AecATHUHYH aApobs: 1) 1,(7); 2) 0,2(18).

» 1) IOyers x=1,(7)=1,777..., Trorga 10x=17,(7)=17,777... .

BeiuuTas M3 BTOPOTO paBeHCTBa Imepsoe, moaydaem 9x =16, or-
Kyza x=%.

2) Ilyers x=0,2(18)=0,2181818..., roraa
10x=2,(18)=2,181818..., 1000x=218,(18)=218,181818... .

BrlupTas W3 TPeThEro paBeHCTBa BTOpoe, monydaem 990x =216,
216 _ 12
990 55

_17. =12 4
OTtseT. 1) 1,(7)_15, 2) 0,2(18}—55- <]

OTKyAa X =

2. UppanuoHanbHbie unucaa. JledicTBUTEJbHBIE YHCIA.

Hapsiny ¢ 6eCKOHEeUHBIMU IEPHOJMYECKHMH AeCATUIHBIMU ApobamMu
B MaTeMaTHKe pacCMaTPUBAIOTCA TaK)ke U OecKOHe4YHbIe [eCATHYHBIe
HenepHogHIecKHe Ipobu.

Hanpumep, apo6s 0,1010010001..., B xoTopoii mocje mepBod nud-
pel 1 croMT OAMH HyJb, IOCJIe BTOPO# mudppel 1 — zABa HyNA U T. A,

130 Fnaea lll. KsagpaTHele KOPHW



JelicTBUTEIBHBIE YHCIA

1
A ] Y

PanuoHa bHEIE YHCIA | l HppanuoHajibHbIe YUCIA I

Puc. 30

ABJsAETCA Hemepuoauuyeckoii. Hemepuoguueckoit apasgercsa Takxe Apobb
0,123456..., B KOoTOpO# mOCJe 3amATON 3anMCaHBI NOADPAL BCEe HATY-
pajibHBIE 4YMCJA.

Beckoneunsie gecATHUYHBIE HeNepUOAUWYECKUEe APOOM HA3LIBAIOT MP-
PAlIlHOHAJBHBIMH YHCJIAMM. PaJ.IHOHaJIBHLIe H HppalnoOHAaJbHEIE
yucaa o6pasyioT MHOMKECTBO AeHCTBHTENbHBIX umcea (puc. 30).

Apundmernyeckue AeHCTBMA M NpAaBHJIA CPaBHEHMS AI8 JAefiCTBHU-
TeJBHBIX YHCEJ OIpeAesNsAloTCs TaK, 4YTO CBOMCTBA 3THX [AeiCTBUH,
a TaK)Ke CBOMCTBA DABEHCTB M HEDPABEHCTB OKA3BIBAIOTCA TAKHMMH JKe,
Kak ¥ JJId paIMOHAJBLHEIX YHCeJ.

Ob6paTumca K JAeHCTBHIO M3BJIeYeHMs KOpPHA. B Kypce BhICIIeH Ma-
TeMaTUKU AOKAa3bIBAeTCH, UTO U3 JI060T0 HEOTPHUIATEJLHOTO IeHCTBH-
TeJIPHOTO YHCJIa MOXKHO U3BJIeUb KBaJpaTHBI KOpeHb. B pesyiabsTare
HU3BJE€YEHHUsS KBAAPATHOIO KOPHSA MOXKET HOJYYHUTHCH KaK DalUOHANb-
HOEe, TaK H HpPPalMOHAJbHOE YHCJIO.

Hanpuwmep, /1,21 =1,1 — panuonaabsHOe YncIIo0, a ﬁ =1,7320508... —
HppamuoOHAJIBHOE YHCJIO.

VippauuoHANbHEIME SBJIAIOTCA TaKKe YMCIa Jﬁ_.’., \/5, JE_S, ﬁ 5
Jg M T.JH., T.€. KBaJApDaTHble KOPHU M3 HATYPAJILHBIX YHCEJ, KOTO-

PBle He ABJAIOTCA KBaJpaTaMH HATYPaJbHBIX YHCeJ.

3amMeTHM, YTO MPPAalHOHAJbHBIE YHCJIA IOJYYAKOTCH HE TONBKO IPH
H3BJICYeHMM KBaJApaTHBIX KopHe#. Hanpumep, umcnao m, pasHOe oTHO-
IIeHUIO JJIMHBI OKPY)XHOCTH K €€ AuaMeTpy, ABJIAETCA HMPPAlMOHAIb-
HBIM YHCJIOM; OTMETHM, YTO UYHCJO T He MOMKeT OBITh IIOJIYUYeHO H3-
BJIeYeHHMEM KODPHS M3 PAIHOHAJBHOI'0 4YHCJA.

Ha npakTuke Ainsa HaxoxKJeHus NPUOGIMKEHHBIX 3HAUEHMH KBazpaT-
HBIX KODHeH ¢ TpeGyeMoil TOYHOCTBIO MCIOAB3YIOTCA TAGIHIBI, MUKDO-
KaJbKYJATOPHl U JADyrUe BBIYUCJIHMTEIbHBIE CDEJACTBa.

3apava 3. Beruucaurs Ha MK npubamixéHHOe 3HAYEHHe ,/14 ¢ Tou-
HocThiO mo 0,001.

> 14|/ 8,7416573. OTBeT. 3,742. <]
Japava 4. Beumceaurs Ha MK ¢ TounocThio mo 0,1: 23-\]34+1/26.
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» BanumeMm naHHOE BhIpa’keHWe B Buje (34 +./26)-23 u BBIUHC-
JUM ero 3HaYeHHe II0 IIporpaMmme

34 [+] 26 [/] [=] 23 [=] 1483,81718.

OTBeT. 143,8. <

Japavya 5. Berumcauts Ha MK ¢ Tounocteio mo 0,01: 1f2+\}3+\/g.
P Banuimem AaHHOe BHIPa’KeHHEe B BHE \/\/3+\/5 + 2 W BBIYHUCIHAM

€ero Io mporpamMmme

38 [+] 5 [V][=] V][+] 2 [=] [/] 2.0708079.

OtBeT. 2,07. <

Hrak, nmpakThyecKWe HEeHCTBUA HAJ

i3 1L UpPaUUOHAJBLHBIMU YHCIAMU 3aMeHd-

T 2 L 3 ) I0TCA IeHCTBUSAMH HaJ HUX JeCATHYHBI-

5 550 1 ; % MM npUGIMKeHUAMH.

: 2 T'eomerpuuecKku  JeHCTBUTEJbHBIE

p gycja u300paskarwTcsad TOYKAMH YHCJIO-
uc. 31 & s

Boii ocu (puc. 31). Kaxkgomy neiicTBu-

TeJBHOMY YHCJIY COOTBETCTBYET €JWHCTBEHHAas TOYKa YHCJIOBOH ocH,

M KaXXIOH TOYKe YHMCJOBOH OCH COOTBETCTBYET €JHMHCTBEHHOe JAeiCTBHU-

TeJBLHOE YHCJO.

YcTHbBIE BONPOCHLI M 3agaHus

1. HassaTh NPUYMHBLI PACIIMPEHUS NOHATUA UHUCIA OT HATYyPaJbHOTO
OO IIeJIOro; OT IeJIOTO A0 PAIUOHAIBHOIO.

2. IIpuBecT: HpuUMep AECATHYHON KOHEYHOH ApoOH; OeCKOHEUYHOH Iie-
puozuYecKoi apobu.

3. Kakue HecokpaTuMble OOBIKHOBEHHBIE JpoOM HeJIb3A 3aIlucaTh
B BHJe KOHEUHBIX JEeCATUYHBIX Apobeir?

4. Yto HA3BIBAIOT MPPALMOHAJIBLHBIM YuCIOM?
5. Kakue umcia HasbIBAIOTCH JeHCTBATEIbHBIMHU?

BeoagHbie ynpaXHeHUs

2
1. Beramcaurs: 1) 2,8:%; 2) 1,8-2%; 3) [3%] .0,6; 4) (-0,8):0,4.

2. BeimosiHUTE AejeHue ¢ ToyHocThio mo 0,01:
1) 25:9; 2) 335:3; 3) 7,83:0,7; 4) 0,5:0,06.
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3. BelumcauTh apu@MeTHYeCKHM# KBAAPATHLIA KODEHb M3 YHCJIA:
1) 0,49; 2) 2500; 3) 160 000; 4) 0,0001; 5) %; 6) ;—g
4. PemunTs ypaBHEHHE:

1) Jx=0; 2) Jx=1; 3) Jx =100; 4) Jx =25.

YnpaxHeHus ]

316. IIpouurars APOOH:
1) 0,(2); 2) 2,(21); 3) 15,3(53); 4) -2,77(3).

317. Banucars B BHAEe KOHEYHOH MM OECKOHEUYHOM NepUOAHUYECKOi ze-
CATHUYHOM ApoOm:

1 1 2 3 3 1

1) = 2) —; <. 4) —; -=3 6) —3=.
) 4 ) 125 3) 3 ) 11 9) 5 ) 37

318. Banucare B BuAe OOLIKHOBEHHOW APO6M GECKOHEUHYIO AECATHY-
HYI0 IEepHOAUYECKYI APOOkh:

1) 0,(6); 2) 0,(7); 3) 4,1(25); 4) 2,3(81).
319. CpaBHUTH umcia:
1) 0,35 u 0,(35); 2) 1,03 u 1,0(3); 3) 3,7(2) » 3,72.

320. Hausr ymcna: —8; —JE; -0,3; —g; 12; ﬁ; 0; \g; 1. Brinu-

caTe Te€ H3 HHX, KOTOpPbIe SABJAITCA: HATYPAJBHBIMH; IEJBIMH;
panmuoOHaJIbHBIMH.

321. (Yerrmo.) Kakue M3 yKasaHHBIX UYMCeN SABJIAIOTCA HPPAIAOHAID-

HeIMH: —2; 1; 0; Jl—l; Jl_é; -1,7; Jﬁ; % 2257

322. BeIYMCIHATD Ha MHUKDOKAJBKYJIATODE € TOYHOCTHIO mo 0,001:
1) J8; 2) J13; 3) 6,6; 4) J43; 5) J05; 6) 0,05.

323. Ilnomaxns xBagpara pasHa 12 m%. HaiiTu AIMHY ero CTOPOHEBI
C TOYHOCTBIO nO0 1 cm.

824. BpluucanTh Ha MHUKPOKAJBLKYJIATOPE C TOYHOCTHIO 40 0,1:

1) 57 +381-28; 2) BT-64+./17; 3) 687+ 123;
4) (801-/250;  5) \/35604—28;  6) \//6023 +/5785;

7 38__. g S
/55 — /28 V13?2 182

§ 21. [eiicTBuTenbHbIE Yucna 133



325. Beruucaute ¢ TouHocThi0 A0 0,1 Ha MHKPOKAJBKYJATOPE:

1) 3_J§+4_J§; 2) %_%; 3) 1327 +153%;

4) V189" - 65%; 5) 332 +182 -23%; 6) J=2823 417?-

BeIUMCIMTE HA MUKPOKAJABKYJATOpPe ¢ TouHOCThIO mo 0,01:

1) \5+3+42; 2) 8+ 2 —1; 3) /6,5 - 13.

w; HepaaymHbie yucna

i IIpodeccop, nouemy Bbl yBepeHBI, 4TO JE — MppanuoHAb-
! W Hoe umcao? Moxxer ObITBH, €ro BCE Ke MOYKHO IPeACTaBUTH

m
B BHJe —, e m W n o4yeHb DonbIive HaTypaJbHEIE yucaa?
n

MaTeMaTHUecKHe BhICKasbiBaHUA. IlocTapaiochk B AOCTYIHOH
dopme mokasats Tebe, 4TO /2 He ABJAETCH DPAIMOHAIBHBIM
ymesoM. JloKasaTeIsCTBO 2TOro (axta MpoBeAy memodom om npo-
| muenozo.
m m
. IIpeamosioxumM, 4TO Jf_g =™ rpe — — HecokpaTuMas Apobs (T.e.
| n n
| m M n He UMEOT OOIUX HATYDPAJBHBLIX JeauTesNeidl, OTAMYHBIX OT 1).

@ Xouy moxBanuTh Tebs 3a TO, YTO He NPHUHHMAEIIb HA Bepy

HAwnanor 06 ncropumn

T m? . 2_9p2
orga MOJIKHO BBINOJHATHCA PaBeHCTBO ;2——2, OTKyZa m*=2n°.

To ecrs m?, a sHauymrT, W m — 4yérHble wyuciaa. Mrak, m =2k, rae
k — BaTypanbHOe umcio. lloAcTaBHMB 3TO BhIPA)KE€HHWE B DPABEHCTBO
m?=2n?, nonyunm 4k®=2n? u n®=2k? Taxum obpasom, n? a sHa-
YWUT, X N — 4YéTHRIe YHcaa, T.e. n=2p, rae p — HaTypajbHOe 4YHC-
| mo. Urak, m m n umerT obmuil Aenurens 2, 4YTO HOPOTHBOPEYHT

m N
HallleMy NPEANON0KeHUI0 0 HecokparumocTu apodu — . Ocraérea cae-
n

| J#aTh BBIBOJ: HET PAIMOHAIBLHOTO YMCJ]A, KBaAPAT KOTOPOrO paBeH 2.

Takum 06pasoM, uucio |2 (a 3HAUMT, M TAKHe UMCIA, KaK JE,
Jg, ﬁ ¥ Ap.) — YMCI0 APYroil IPUPOALI, HeXKeJd DanUoHANbHbIE
. upmena. Oreerusn s Ha TBOM Bompoc, Cmernama?

f OreBerusu, s Bcé momsaa. Cmacu6o. MHe odeHR HpPaBHUTCH
A MeTOJ JOKA3aTe bCTBA OT IPOTHBHOro. B reoMeTpuy MBI 9THM
MeTOZOM JOKAa3hIBAJH NPH3HAKH IapaJiJIeJIbHOCTH IPAMBIX.

¥V mensa ecTh emé sompoc. Kak ® Korja JIOAU BIepBbie CTOJI-
KHYJIUCh € HENepHOANYECKHUMH [IeCATHYHBIMH npobammu?
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|

fA JOJKEeH BBECTH INOHATHA COM3MEDHMOCTH U HECOM3MEpH-
MOCTH OTPE3KOB. Bbl mOMHHTe, YTO M3MEPHUTH OTPE30K — 3TO
S8HAUHUT CPABHHUTH €ro C APYrHM OTPE3KOM, NPHHATHIM 3a eAUHUIY
uaMepeHus (BaM M3BeCTHHI OOIIENPUHATHIE EAHHMIEI HUSMEpeHUA
AJIMH OTPE3KOB: MHJIIMMETD, CaHTHMETD, MeTp u ap.). Boobme sza
SIHHNIY M3MEepeHHs MOYKHO NPHHATH JI000# OTpPe30K B 3aBHCHMO-
CTH OT Heau u3MepeHHsA. OObLIYHO OTPE3OK, KOTOPHIH YKJaIbIBaeT-
C# IeJioe YHMCJIO pas B APDYTHX OTPe3KaxX, HashIBAIOT MX Mepoil. Ecau
OTPE3KH HMeT O0W[yI0 Mepy, TO HX HASHIBAIOT COUIMEDPUMbBLMU.
Ecan rakoit ofmeit Mepsl (zaske oueHb MaJIeHBKOI) AJIs ABYX OT-
PEe3KOB He CYIIECTBYEeT, TO OTDEe3KM Ha3bIBAIOT HeCOU3MEePUMbLMU.
_ IIpodeccop, Torma npuseguTe, MOMKaNyHCTA, IPAMED HECO-
A HM3MEPHUMBIX OTPE3KOB.

@ HssectrO, uTO B cepeamEe V B. 0 H. 3. yuéHEIE nudaro-

@ Yol MOHATE MON CHEAYIOIMHA HMCTOPUYECKMil paccKas,

PeHCKON IIKOJLI JOKA3aIH HeCOou3MepUMOCmb CMOPOHbL KEa-

dpama u ezo OGuazowaau. CoryacHo Jeresje, HeCOM3Mepu-
MOcTe OTKPHLT caM Iludarop m Gel1 Tak HOTPACEH, YTO 3ampeTHy
CBOMM YYEeHWKAM pasrjamarh 3Ty TailHy, TaK KaK [JeBH30M mHudba-
ropeiines Obia (pasa «Bcé moxer GuITH M3MepeHO».

Mo pacnmana csoero corosa nudaropefiisl HaydaIH «HepasymHbvLe
“ucna», KOTODEIe MBI CeTOAHA HA3BIBAEM HPPALMOHAJBHLIMH (OT JarT.
irrationalis — HepasyMuEI#). A oAMH H3 mociexoBaTenei nudaro-
peiilieB, AHTHYHEIN BHATOK npomopumit Apxum Tapenmewruit (ok.
428—365 22. o H. 3.), paspaboTan MeTOJ HAXOMAEHUS npuban-
JKEHHBIX 3HAYEHHUH HDPAIMOHAJBLHBIX YHCEI.

e ————— - A — —— -

BaApaTHbI KOPEeHb U3 CTeneHwu

B atom naparpade Bbl Hay4uTECh M3BNEKATL KBAAPATHbINA KOp€eHb 13
4ETHOM cTeneHu no6oro yucna. MO3HAKOMUTECH C OOHUM W3 Bax-
HEeWLIUX MaTeMaTUYEeCKUX MOHSATUIN — TOXAECTBOM. Monmére, 4to
C HEKOTOPbLIMW TOXOECTBAMM Bbl YK€ 3HAKOMBI.

HyxHO BCNOMHMUTL:

onpejeseHue apu(pMeTHUYECKOr0 KBAaJPATHOTO KODHS;
NOHATHE YHCJA, IPOTHUBOIIOJOMKHOTO AAHHOMY;
onpejiejieHHe MOAYJA YHCJA;

CBOMCTBO BO3BEJEHHS CTENEHH B CTEIECHD;
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GopMyIBI COKPAIEHHOTO YMHOXMKEHHS;

pellieHue JIMHEHHBIX HEPABEHCTB;

cIIoco0BI CPABHEHHA YHCE;

TeopeMy O IOYJeHHOM YMHOYKEeHUHW HepPaBeHCTB OJHOTI0O 3HaKa C IO-
JIOKHUTENBHBIMYA JIEBOH U IIPABOM YACTAMH;

CBOMCTBO BO3BeJileHHUA 00euMxX uacTeil HepaBeHCTBA C IIOJIOXKHUTENb-
HBEIMH JIeBOM M NpPAaBOM YACTAMH B OJHY M TY e CTeNeHb.

BerumcauM 3HAUYEHUE BBIPpAXKEHHHA Ja* npu a=3 u a=-3. Ilo onpe-
JIeJIEHHI0 KBaJPaTHOI'O KOPHA \/3_2 =3. IIpm a=-3 mHaxomum +/(-3)* =
=,/32 =3. Tak Kak uMcIO 3 ABJIAETCH MIPOTUBOIOJOKHBIM UHCITY —3,

TO MOXHO 3ammcatb: /(—3)* =—(-3) mmm /(-3)° =|-3|.

" TEOPEMA 1 | Ilnst 06Or0 YHMCTA G CHPABEJIMBO DABEHCTBO \

Ja* =|al. |

® Paccmorpum asa cayyas: a=0 m a<0.

1) IIpu a =20 mo ompejseneHU0 apuPMeTHUECKOTr0O KOPHA \/CT2 =a.

2) Eciu a<0, Tto (-a)>0, u moatomy J.:T:\}(*a)z =—a. Tarkum
obpasom, JE.—— f’;?;:jg’o,'r. e. Jaz=lal. O

Hanpumep, +[(-8) =|-8|=8.

BmecTro TOro uTo0bl TOBOPHMTB, YTO PaBEHCTBO \/Ez- =|a| BBImONHS-

ercs NpH JOOBIX 3HAYEHHMAX BXOAAIIMX B Hero OYKB, IOBOPAT, 4YTO
5TO PABEHCTBO BBINOJHAETCA TOKIECTBEHHO.

OnpezneneHue. PaBeHcTBa, ClpaBejyiuBbie IpH JIOOBIX 3HAYEHH-
fAX BXOAAINMX B HUX OYKB, HA3HIBAIOT TOMKIECTBAMM.

IIpuBeAéM NpPUMEPHI TOMIECTB:
(a+b)2=a?+2ab+b% a*-b*=(a-b)(a+b).

3apaya 1. Ymopocrurs: 1) Ja®; 2) Jab.
» 1) Ja® = (a*)? =|at|. Tax xax a*>0 npu mwobom a, To |a*|=a’,
u moaromy .a® =a’.
2) Jab = (a%)? =|a®|. Ecim a>0, to a®*>0, u nosromy |a®| = ad.
Ecau a<0, to a®<0, u mosromy |a®|=-a’. Urak, B arom ciy-
uae 3HAK MOAYJIA CHeAyeT ocTaBuTh: \/a® =|a3|. <
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LI : 2 - a>b>0, To Ja>.b.

©® B camMomM pgene, ecau JONYCTHTH, YTO JE < JS , TO, BO3BeAsa obe
4acTH HepaBeHCTBA B KBaApaT, MOJY4YMM a<b, 94TO IPOTHBOPEYHUT yC-
agoBuw a>b. O

Hanpuwmep, /256 > /225, Tak xax 256 >225; 3 < \/1—0 <4, TaK Kak
9<10<16.

3apava 2. YHOpocTuTh BhIpaskeHHe ,’(\/§ - 3)°.
P Hcnonabays TOKIECTBO \/c? =|al, moJIygaem: J(JE_S -3y = |J§ =8,

Tax xak 8<9, T0o mo Teopeme 2 mnoxyuaem J§ < 3. IToasromy
J8-8<0 un |8-3|=-(/8-3)=3-8.
Otser. 3—\/5. <
3apava 3. PemnTs ypaBHeHMe .(x—T7)2=x-7T.

» Tak xak (x—-7)2=|x-7|, To mexommoe PaBEHCTBO IPUHUMAaeT
Bug: |x-T|=x-"1.
9TO DPaBEHCTBO CIPABEIJIMBO TOJIHKO npu x—-7=20, r.e. x=T.
OTteeT. x27. <

3apava 4. YVHOpocTUTh BBIpasKeHHE 7—4J§.
> Bamerum, uro 7-4,3=4-43 +3=(2-[3).
IToaromy \/7—4J§=J(2—J§)2=|2—J§|=2—\/§, TAK  KakK
2=[4, Ji>8.

YcTHble BONpoCHl U 3agaHus [

1. ChopmynupoBaTh TeopeMy O KBaApaTHOM KODHE H3 KBaJpaTa
qucJa.

2. O0bsacHUTE, TOYeMy Tpu a<( BEPHO PABEHCTBO Jaz =-a.

3. OBocHOBaTHL BEPHOCTH pPABEHCTBA \}(Jg -3)2=3- \/g

4. Kakoe paBeHCTBO HA3BIBAIOT TOMIAECTBOM?

5. ChopmyanpoBaTe TeOpeMy, KOTOpas IIO3BOJISIET CPABHUBATH 3HAYE-
HUA KOpPHeH.
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BBOoAHbIe yNpaXHeHun l

1. HasBaTh 9HMCIO, IPOTHBOMOJIOMKHOe yucay —3; 12; 0; \/5; JE'_)—I.

[

. CpaBauTE: 1) Jﬁ u 2; 2) J§ u 2; 3)3 u Jg; 4) Jﬁ u 3.
. Haittu mopyne umcna —8; 15; \/E; JE—].; 2~Jf_>.

. IlpeacraBuTe BceMu BO3MOXKHBIMH cmocofamMu B BHJE KBajpara Ie-

noro uumecna 196; 225; 5% 4°,

5. HaiiTu nBa mociefoBaTeNbHBIX LEJNBIX YHCIA, MEXKAY KOTOPDBIMHU 3a-

KiaoueHo uucao (4,7)%

2
117,
15] ; (0,3)%

anaxuauugj

3217.

BepHO 11 paBeHCTBO:

1) V52 =5; 2) (B =5; 8) J(CBP=-5 4) (=57 =|-5]?

328. HaiiTn sHAueHMe BHIDAYKEHUS X? TpH:
1) x=1; 2) x=2; 3) x=0; 4) x=-2.
329. Berumesmrs: 1) |3°; 2) J2_8; 3) 5; 4) J11*;
5) J(-3)*; 6) {(-5)°.
330. Yopocruts: 1) /n®; 2) Jx'?%; 3) Ja", a>0;  4) .
331. HaiiTu 3HaueHWe BhIpaXKeHHs +x°—2x+1 mnpm:
1) .x=b; 2) x=1; 3) x=0; 4) x=-5.
332. CpaBHuUTE YHCJIA:
1) 4 u 15; 2) 2,7u \[7; 3) 326 u 1,8; 4) (18,49 u 4,3.
333. Ilokasars, 4TO:
1) 4<17 <5; 2) 3<.10<4; 3) 3,1<,10<3,2.
334. HaiiTi aBa IOCJeA0BATeNbHBIX IIeJIBIX YHCIA, MEXAYy KOTOPBIMH
3aKJII0YeHOo yucyo: 1) J@; 2) \/160; 3) 0,9; 4) /8,7.
335. YupocTUTE:
) Ja-Br2; 2 J(B-2% 3 J(B-2F 4 JW15-47.
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336. YnpocTuTs BBIpaXKeHUe:

1) J(x-5) upu x>5; 2) J(a+3)* npum a<-38;
3) J1+4k+4k* upm k>-0,5; 4) \a® - 6ab + 9b* mpm a<3b.

337. JloxkazaTts, 4TO:
1) a+5-+(a-5)* =2a, ectu a<b;

v _|2x,ectmx=2y
= 2 s L] ]
Ay wek Jok) {2y,ecmxcy.
Pemute ypaBHeHUe:

1) Jx-2P2 =x-2; 2) J(x-2)P=2-

YHDOCTHB, BEIYHCJIHATE HA MHKDOKAJBKYJIATOPE C TOYHOCTHIO OO

0,01: 1) /3-2,2; 2) J9-4,5.

MpubnnxénHbie 3HaAYeHUS MPPaALMOHANbHLIX YUcen

MaTHKH HAXOAWJM NpUOIMKEHHBIe 3HAYEHUS KBAJPATHBIX |
KODHe# M3 pasJIMYHBIX IeJhLIX YHcel.
Hanpumep, ¥3 HalifleHHBIX APXEOJOTAMH KJIWHOMHUCHBIX TAGIH-
9K YYEHBIM YJAaJoCh BOCCTAHOBUTH CNOCOO NPHOIMMKEHHOrO H3BJe-
| YeHHs KBAADATHOTO KOPHS, KOTODHIM IOJb30Baduch B BasmioHe.
C ucnoss3oBaEMeM COBpeMeHHBIX OGO3HAYEHHH ITOT CHOCOD MOMKET

6uiTh ommcaH ciaefAyiomum obpasom. ITyerTe HyxHO HaliTH J:_c . Yuc-
JIO X NPEeACTaBIsAETCA B BHAe CyMMBI a’+b, rge a — Gammaimmit
K 9HMCIy X TOYHBIH KBajpaT HaTypajJbHOro ymcna a (a®<x), mocie
Yero HMCHoJbayercsa (opmysa

\/a"'+bza+i. *) |
2a

H3Bieuém, HAmpuMep, ¢ eé NMOMOIIBIO KODPEHb KBaJpaTHBIA W3 4YHC-

Ja 28:
3
\j ~5 —-——53
2.5
a b

PeaynsraT m3BIeueHHs KBajpPATHOTO KOPHA H3 28 ¢ MOMOIIBI MH-
KpoKanbKyJaATOpa pasBeH 5,2915026, uTo He3HAYHMTENIHLHO OTIHYAET-
CA OT pesyJbTaTa, MOJYYeHHOTo ¢ IOMOINbI0 (GopMyasr (¥).

HHrepecHo, a ¢ NOMOIBI0 PANMOHANBLHEIX YMCeNX APEBHMUE
Yu€Hble He 3aINCHIBANH TPUGIMKEHHBIE BHAYCHUS KAKUX-
HHOYAP 9acTO HCIOJB3YeMbIX HppPalMOHANBHBIX umcen? Ha-

npuMep, J§ HIH qucaa m?

@ Ilpozonxy pacckas o TOM, Kak B JApeBHHe BpPEeMeHa Mare- .

Aunanor o6 umcropum
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OIHIKEHHBIMH BHAYEHHAMM YMCJA T MoJb3oBanuck yacro. HMe-
IONB30BANM Takue npubamxkenus: n=~3, n=3,14. Apxumesn,
He 3HasA NECATHYHEIX Apobeil, HAIIE) O4YeHL XOpollee NpHOIMIKeHHE

r KoneuHO, 3amHchIBaIH. B reoMeTpHYeCKHMX pacyérax IIpH-

umMcaa T OOBIKHOBEHHOM Jpo0BIO: K*?.

A IlejficTBATENBHO, €claU pasfenuTs 22 Ha 7, TO ¢ TOYHOCTHIO
‘4’4 5o coreix mosaydaerca 3,14.

r A 3nauenue /2 B JlpeBHeii MHAMH BBIYHCIANH TaK:
o¥o i 1

- 2=]l4—¢—————.

. =143+ 5 g 5250

Ero sHauenme npumepHo paBHO 1,4142156. MMKPOKaJBKYJIATOD
C TOYHOCTBHIO [0 [JECATHUTBHICAYHBIX IIOKA3bIBAeT TaKOe e YHCIO.

BafipaTHbIA KOPeHb U3 NpPou3BefeHus

3Has onpepenieHne KBaapaTHOro KOPHA M3 YuCna M CBOWCTBA CTe-
NeHen, MOXHO HaWTKU 3HaYeHWe BblpaXeHUs J25-49. [ewicTten-

TensHo, 25-49=.52-72 = [(5-T2 =5-7. Ho 5-7=.25-49.

CnyuaifHo N1 MOAYMMNOCh, 4TO /2549 =/25-,/49? B atom na-
parpade Bbl ybeauTecb, H4TO KOpPeHb W3 MNpOU3BEAEHUs nobbIx
HEOTPULIATENbHLIX 4YMCeNn paBeH NPOU3BEAEHWIO KOPHEW W3 3TUX
uncen. MosHaKOMWUTECH C AENCTBUSMM, ynpollalowymyn npeodpa-
30BaHUS BbIPAXEHUA C KBaApaTHbIMU KOPHAMU: C BbIHECEHUEM 4uc-
na wu3-nop 3Haka KOpHSA; C BHECEHWEeM 4ucna noj 3HaK KOPHS.

HyXXHO BCNOMHMTBL!:

omnpejesieHEue apu(MeTHYECKOro KBaAPaTHOrO KOPHHA;
pas3jioKeHue 4YuciIa Ha IIPOCThIE MHOKHTEJIH;
CBOICTBA CTENeHEeH;

¢GOopMyJIEI COKPAINEHHOT0 YMHOMKEHUS;

TeopeMy O KBAAPATHOM KODHe W3 CTeleHH;
TeopeMy O CPDABHEHWM 3HA4YeHUH KOpHeH.

3apaya 1. ITokazaTh, 4UTO \/16-25=J176-Jﬁ.
» [16-25=./400=20; 16-25 =4-5=20. <
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l] L2 Benn a0, 530, 10 Jab = ya - \b,

T. €. KOPeHb M3 NPOM3BEJIeHNs HeOTPHUIATENbHBIX MHOKUTENEH pa-
I BEH IIPOM3BEJIeHUI0 KOPDHeHl W3 3TUX MHOMKHTeJeH.

@® IIna Toro uTobbl AOKA3aTh, UTO Jc: . \/5 eCcTh apudMeTUYECKHH
KBaJpaTHBIA KOpeHb M3 ab, Hajo NOKa3aTh, UYTO:

1) Ja-Vb>0; 2) (Ja-Vb) =ab.

ITo ompenesneHHWI0 KBaApaTHOTO KODHA Jr._z >0, Vb >0, nDosTomy
b =0. Ilo cBoiicTBY CTeneHH NPOU3BENEHHWS U OIPEAEICHHUIO KBAa-

APATHOTO KOPHSA (JE . Jl;)z = (\/c_:)z(\/a’;)2 =ab. O
Hanpuwmep, 2304 =/36-64 = /36 - /64 =6 -8 = 48.

ITo poxasaHHO# TeopeMe MpH yMHOMKEHMM KOPHEH MOMKHO IePEMHO-
JKUTh NOAKODEHHbIE BBIPDAYKEHUA U U3 Pe3yJbTATa M3BJIEYb KODPEHb:

Ja b = Jab.
Hanpuwmep, J—-J_—JW—J_—G

OTrmerum, 9TO TeopeMa CHpaBejJIuBa AJA JIOOOr0 YHCIa HEOTPUIa-
TeJIBHBIX MHOMKUTEJeH,

Hanpumep: ./ab =\/E-\/5.\/E, eciu a=0, 620, ¢=20.

n Onpenenenue. Yucno Jab HaswBAIOT CPeITHUM reOMeTPHYeCKHM
MOJIOMKUTEJIbHBIX dYucesl a u b.

3apava 2. HaliTu cpeaHee reomerpudeckoe umcesn 54 u 24.
> 54-24=,/9-6-6-4=,/9-36-4=/9-/36-./4=3-6-2=36. <]

Ilycrs nanmo BhIpaskenue ./a’h. Ecam a>0 m 520, 1o mo TeopeMe
O KOpDHE M3 IIPOM3BENEHHUS MOKHO 3aIluCaTh:

Ja'b = Ja* - o = a|b.

Taxoe npeoﬁpaaoBaHHe HAa3bIBAETCHA BBIHECEHHEM MHOMKHTEIdA H3-
noa 3HaxKa KOpHA.

3apa4va 3. YOpPOCTUTH BhIpaKeHMe 2JE+JE.

> 227+12=2,/0-3+4.3=6,3+2,3=8/3. <
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B HEKOTOPEIX CIydYadaX II0JIe3HO BHOCHTE MHOMKHMTEJH I0JA 3HaAK KOp-

HHA, T.é€. BLBINOJHATH npeob’paaonanne BHUOa

aﬁ:ﬁ, rae a=0, b=0.

3apava 4. VnopocTuTh BeIpaXkeHue 3a %—Zb\/%, rae a>0, b>0.

» BHOCH NOJIOKHATENBHBIe MHOMKHUTEIH a U b mox 3HAK KOPHA, IO-
JgydaeM:

&£—2b£=34/a2-§—2 b2-§=3ﬁ-2ﬁ=\/&3. <

chaue BOMNPOCHI " aaaanunl

1
2.
3.
4,

5.

ChopMyIMpOBaTH TEOPEMY O KOpHEe U3 NpOU3BeJeHHUs ABYX HEOTpH-
IaTeJbHBIX YHCE.

ChopmynupoBaTh TeOpeMy O KOpDHe U3 IPOM3BeJeHHs HEeCKOJIbKHX
HEOTPUILATEJIbHBEIX YHCEJ.

MOJKHO JIM TIpOM3BeJeHHe KOPHe# M3 HeoTpHIATeJIbHBIX 4YHCea 3a-
MEHHUTL KOPHEM H3 NPOU3BEJeHUSA ITHUX uucesa?

ITpuBecTH YMCIOBOM mpumMep: 1) BEIHECEHHSA MHOMHTEJA U3-IOA 3HA-
Ka KOpDHfA; 2) BHECEHHMS MHOXKHTEJIS IO/ 3HAK KOPHA.

Kakxoe npeoGpa3oBaHme MOYXHO BBINOJHHUTH, YTOOBI CPaBHUTHL 3HA-
yeHHUA BhIpasKeHHi: 1) 5J5 u 3ﬁ : 2) 2Ji§ u 3J§?

BeopgHbie ynpaxueuugj

1.

Burameants: 1) 5-49; 2) —10-[(-10); 3) - 7:J(=2)*; 4)38:27.

9. RBamucaTh BCEMH BO3MOXMXHBIMH ciiocobamMu B BHJ€ KBajpara 4YHCJIA

4,
5.

cneayomue umena: 25; 121; 1,69; 22 500.

. Hpe,IlCTaBHTh B BHIe NPOHM3BEJEHHA KBaJApaToB [ABYX HaTypaJlbHBIX

gpcen mpousBenenue 45-5; 7-63; 3-48.
2
BLINOJHUATE yMHOXKeHue: 1) a? -z—; 2) 4b2 -%;

2
3) £ .3x.
) o
[Ipy KaKuX 3HAUEHUAX G BEPHO DaBEHCTBO Ja2 =-a; (a®=a?

anaxueuun'

Beruncauts (340—341).

340. 1) /49-25; 2)./0,01-169; 3)625-9-36; 4) /256 - 0,25 - 81.
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341. HafiTu cpegHee reoMeTpHyecKoe UHCEJ:
1) 8 u 50; 2) 32 n 50; 3) 108 u 27; 4) 27 u 12.

342. BEIYHCINUTE C NOMOMIBI0 DA3JIOMKEHUA IIOLKOPEHHOTO BBIDAYKEeHUA
HAa MHOMKHTEJIH:

1) /3136; 2) ,/6084; 3) |/4356; 4) \1764.
Beruucaute (343—346).
343.1) 2.32; 2) 10 -,/90; 3) 3-7-21;
] 1 2 = 2 5. [1
o 2L o5 LEE e BB
344.1) 113 —1127; 2) /827 —18%; 3).[652—63%; 4) 3132 _3122.

345. 1) /5*-3%; 2) 7+:2% 3) J(-5)°-(0,1)%; 4) 122 .3¢,

346.1) (/8 +2)%; 2) (J7-28);
3) (T+B)WT-6);  4) (52 +2/5)(5/2 - 2,/5).

BriHecTH MHOMHTENb H3-TIOJ 3HAKA KODHS (OyKBAMH 0603HAYEHEI
IOJIOKUTENbHBIe uYncia) (347—348).

347.1) f16x;  2) [2x%; 3) Jba*;  4) 3a°.
348.1) 8y; 2) J75a%;  3) JTm®;  4) J50a°.

349. YupocTuTs BhIpaskeHue:
1) 320 - /5; 2) %J1_8+2J§; 3) 2,27 - [12;
4) 2,/20 - 2/45 + 1./16; 5) 348 - /75 + 1 /147.
350. BHeCTH MHOMKHTENb NOA 3HAK KOpHs:

1) 2,2; 2) 3/3; 3 2\g+%\/2‘8; 4) 10,/0,03.

351. BHeCTH MHOXHUTENTh NOJ 3HAK KOpHA (OyxkBaMu 06O3HAYEHBI IIO-
JIOKHUTENIbHLIE YHCJIIA):

1) aJE; 2) a\/ﬁ; 3) a\E; 4) ;15\/3:&‘.
852. Cpasmuts: 1) 23 u 3,/2; 2) 2,40 u 4,10; 3) 2/45 n 4,20.
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353. YnpocTHTb:

a b 5 2 i 1

1) bJ;+aJ;, a>0, b>0; 2) §,H9x3+6x‘j;—x2\g, x>0.
354. BeruncauTs:

1) (/5 - /45y - (/3 + J11)(J11 - {13);

2) (JI1 - DT +11) - (12 - B
355. YIpocTuTh BhIpayKeHHe:

1) % 128 + 3,2 + 2,/72; 2) 845 — /125 + /80;

3) -g 27+-;-\/300+5J§; 4) 28 + 0,532 - 1/18.

356. Yupocturh BeIpakeHue (OyxkBamMu O0O3Ha4YeHBI IIOJIOKHUTEJIbHbBIE
qpcsa):

1) % 9x5+% 4x® — ez + 22

2) 3,/0,04a%° — 2,/0,25a%° + 4b, /%a%a.
357. PasnoxxuTs Ha MHOMKHTenH 1o obpasuny (a=0, b=0)

9—a=(3—JE)(3+JE):

1) 25-a; 2) b-16; 3) 0,01 -a; 1) b-—.
358. Coxkparurh Apobe (a=0, b20):
25-a b-16 0,49 —a 0,81-b
1) ——; ) ——— s 4} s
: 5+\/5 ) 4+JE JE+0,7 ) 0,9+J5
BLIYMCJIAT HA MUKDOKaJIBbKYJIATOpPe ¢ TouHOCThIO A0 0,1:
1) 23-51; 2) 123 -./63; 3) J13-\17-19;

1) J15-18-21; 5) JB-5-B-18; 62357
JokazaTh pPaBeHCTBO
J2j+2Ja2—b=Ja+Jl_J+Ja—ﬁ, ecin a2.b, b>0.

IToctpours rpadur (QyHKIUHU:

1) y=4x% 2) y=+J(x-17.
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OB
b4 Cymmbl kopHei

Bel mayumnuck cpaBHEMBaTH 3HAYEHUA ABYX KopHe#. Ha-
@ npumep, /2011 <4/2012, Tak kak 2011<2012. A cmoxe-

T€ U Bbl CPaBHUTH 3HA4YeHUsA BBIpakeHWd A u B, ecanm
A =,/2011 + /2014 u B=J2012+\j2013?

Iopxopennsie BBIDAXKEeHHUA — UYEThIPe NOCJIefOoBATeIhLHLIX HAa-

cA'’ TYPAIBHBIX YHUCNA, & CPaBHUTh HYKHO CyMMY KOpHe# wus

HaubOJBbIIEr0o W HAWMEHBIIEr0 YHCeN C CYMMO# KopHe# wus

AByX cpexpHux... Kasercs, yto A<B. A kak sro IPOBEPHUTE HJIH
AI0Ka3aTh, A MOKA He 3HAI.

HasaiiTe paccmorpum o0IIyI0 B3amauy CpaBHEHHA YHCen

C=J5+\}n+3 n D=\n+1+.n+2. CpaBaum c HYJIéM
pasHocTe uncen C u D. Banumem eé B vao6HOM BHze:
C—D=(\f;+Jn+3)—(Jn+1+Jn+2)=
=(Jn+3—\/n+2)—(\/n+1—\f;).

Tenepr ymHOMUM W pasgenum Ka)KJoe BhIpa)keHHe B CKOOKax Ha
CONPSXKEHHOE C HUM YHCJO:

(Jn+3—Jn+2)-{Jn+3+Jn+2)_(Jn+1—J;)-[J;-—I+J;)_
Jn+3+yns2 Jnil+yn )
_ W8P -(nv2y (Jarip -y
"~ Jn+8+yns2 n+lefn

__n+3-n-2 __n+l-n _ 1 A 1
Vn+3+Jn+2 Jn+lsn Vn+3+n+2 Jnsxis+n

OueBugHO, uTO 3HamMeHaTenn ApobH yMeHbIIaeMOro GoJbIme 3HA-
MeHaTeJs APOOH BLIYUTAEMOro, 3HAYHUT, HEpBaf Apo0b MeHbIIE BTO-
po# (YMCHUTeNH YV HUX onunakoBsie). Takum obfpasom, C-D<0,

T.e. C<D, smaunt, m 2011 + /2014 < /2012 +,/2013.

ITorosopum 06 mcropum. Apabckne yuénsle B Cpeanme Bexa uay-
daau ¥ KoMMeHTHpoBaanm X kmury «Hauams Esxnuna, B xortopoit
Ha reOMEeTPHYeCKON OCHOBE HBJIOMEHO VIeHHe O KBaApaTHOX Wppa-
LuoHaneHoCcTH. Hanpumep, B Tpaxrare Maxammeda an Bazdadu
(Huswezo 6 XI 6.) MoxmHO HaliTH Taxue OpUMEDPBLl HPHUMEHeHUS

dopmyn EBkaupa: JI_OiJ§=J18i,}320, JG:I:J2_0=J511.

ITH paBeHCTBA Y Bargaan 6bmmm sanucansr Ges 3HAKOB apudp-
MeTHYeCKOro KopHa?
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CAHBI ¥ BhIBeJCHHBIE apabCKUMH YYEHBIMH JIOGOIBITHEIE dop-

MYJIBL:
1 _Jazp
\/Ei\h_’ a-b

' [aa Rl
Ja:tJE: sz g b:tJa ; b (rme a= b u b=20).

C mneppoit GopmyJoH BCé TIOHATHO — YHCJHTEJb H 3HaMe-

HaTenb Apobu m YMHOMKMJIM Ha JE T—JS. A xak mo-

@ Torga oHM OBIIM ONMCAHBI CJIOBAMH. CinoBecHO OBLIM OIH-

(rme a>0, b>0, a#b),

JAyYunu BTOPYI0 (hopMysy — He 3HAW, HO X0y NIPOBEPUTHL €€ XOTH
6B JIA HEKOTODBIX YHMCeJa ¥, Hampumep, AJIA 3HAKA «+». Ilycth

a=5, b=9, Torga B JeBOHM YACTH MOJIYHIHM \)5+J§=J§=2J§.

5+45%-9 5-452-9 ’
B npaBsoifi uacTH TOJYYHM J7+ ) +J 2 = 5;4+
5-4 3 1 4 "
+ 222 = &y = == =22, [JelicrATeNLHO, JeBad K npagas 4a-
CrEE R

cru pasHbl. He nokasana, KOHEYHO, HTO dopmysa BepHa Jf BCEX
a u b, HO moBepuia. Mosker 6BITh, KTO-TO CMOKET eé moxasaTh?

BaApaTHbl/i KOPEHb U3 apoom

Bbl NO3HAaKOMUTECH C TEOPEMOMW, KOTOpas B psae Cny4aes nomo-
raeT ynpowaTtb BbipaxeHws, coAepxaume ppobu nog 3HaKOM
apudMeTNHEecKoro KBaapaTHoOro KOPHS. Mo3HakoMuUTECb C BaXHbIM
COOTHOLLEHUEM MexXay CPeAHVUM apudmeTUHeckum u CpenoHuMm re-
OMETPUYECKMM [ABYX MONOXUTENbHBIX Yncen, KOTOpPOE WMEeeT LWn-
pokoe NpuUMeHeHve B 3ajadax reomeTpui, GU3UKM N TEXHUKW.

HYXHO BCMNOMHUTD!
onpejiesieENe apu@MeTuIecKoro KBAAPATHOrO KOPH#A H3 WHCIA;

TOMXAECTBO \[ﬂr—z =|a|;

TeopeMy O KOpHEe M3 IPOM3Be/IeHH;
GOPMYJIBI COKPALIEHHOTO YMHOMKEHUS;
[IOHATHE UYNCIOBOTO HepaBeHCTBa.
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a
Ecnu 20, >0, T0 J;-_ﬁ’ _

| |
[ T. €. KOPeHb M3 ApoOM paBeH KODHIO H3 YHCINTENsA, AeJEHHOMY |
| Ha KOpDeHb M3 3HaMeHAaTeJd. .
L =

Ja a

2
@ Tpebyercs mokasars, uro: 1) —J-S-?O; 2) [EJ 8

JE b
Tak kak JE?O u JS >0, 1o %20. ITo cBoiicTBy BO3BemeHus

ApobU B CTENEHb M ONpeAeSeHHIO KBAJZIPATHOT'O KOPHS IMOJydaeM:

121 121+ 91
H , [121 =1
anpuamep 295 E 5

Ilo noxasanHo#t Teopeme NpH JAeJIeHMH KOPHeH MOXKHO pasge/luTh
~ TIOAKOPEHHbIE BBIDAXKEHUA M M3 pe3ysabTaTa W3BJEYb KODEeHb:

Hanpumep, % e J%Tz = \/:E =6,

B HekoTOpmIX 3ajauax mosesHO H30aBHTBCA OT HMPPAIMOHAIBLHBIX
BLIDaKEHHWH B 3HaAMeHaTelxe APOOH.

a
b

3HaMeHaTeJ b Apobu Ha \/!; , Iony4yaem

IIycte gaso BmIpakenme » e b>0. Vmuoxas wucaurens u

LRI
A,

7% Jb - Jb

Hanpuwmep: ﬁ—i;:ﬁ——‘?:l/zg.
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3apnava 2. McKaoUUTh MPPAlMOHAJIBHOCTE B 3HaMeHaTeJe: %ﬂi
5-43
> Ecim yMHOXKHUTHL PasHOCTh Jg —J§ Ha CyMMY Jf; +J§, TO HO-
JIYYUTCHA BBEIpa)KeHUe, He cojeprxaiee rkopueit. IToaTomy

BB _(B+BB+y3) _(B+3)? _5+215+3_, . fp o
B-B (B-yB5+y3)  5-3 2 '

3apnava 3. JlokasaTs, 4YTO cpegHee apumeTHdeckoe ABYX TIOJIOMKH-
TeJbHBIX 4YHCEeJ a4 H b He MeHBIIIe CpPeJgHEro reoMeTpH4YeCKOro

ATUX YHCeJI:
e b5 Jab. (1)

» Tpebyerca A0OKas3aThb, YTO .. ; - Jab = 0.

IIpeo6pasysi JIeByI0 4acTh 9TOTO HEPaBEHCTEA, nmoJiy4aem:
a+b a+b-2ab (JE—JE)z
—\Jab = = = 0.
2 2 2 <

BaMeTHM, 4TO B cooTHomeHHmH (1) 3HAK paBeHCTBA MMeEeT MECTO
TOJBKO IIpU a=Db.

Zapnava 4. Ilpopasern, B3BeIIMBAET AOJOKM Ha pBhIYa)KHbBIX Becax. ITo-
KynaTejb IONPOCHJ B3BECUTH €My 1 kr sa6NOK, a sareM emé
1 Kr, HO NOMEHSB MEeCTAMM IIPM BTOPOM B3BEIUMBAHWW TUDIO 1
abnoxu. KTo moHéc yOBITKHM, €CJIM BeCbl HE OTperyJupoBaHbI?

» Ilyers a u b — muedn Becos (puc. 32). Ilpu mepBOM B3BEIIWBAHUU
OKyInaTejb MPHOOPEN X KHJIOrpaMMOB abaox. M3 kypca pU3UKHU

u3BecTHO, uTOo X+-b=1-a, OTKyAa X = 5;—. IIpu BTOPOM B3BEIIHMBAa-

HHM TOKyIaTejb NPHOOPEN y KHIOTPaMMOB abmok. W3 ycnoBus

paBHOBecHs y-a=1-b HaxoauMm Y= b Wrak, 6su10 KymieHo
a b “
b a
MoJIb3yA HEPaBeHCTBO JJIA CpeJHe- a b
ro apu(dMeTH4ecKoro u reoMeTpH- 'ﬁ

gusorpaMmos sionox. Me-

YecKOoro yucen % Hu %, noJiyyaeM l

2 b a b a ’ 1 Kr X KT

= 1 Kr
OTBeT. YOBITOK IOHEC MPOJABeI, R (a0

ecou a#b. <! Puc. 32
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YcTHble BONpPOCH M 3agaHus

1. Chopmynuposars TeOpeMy O KOpHe Hu3 apobu.

2. Kakoe CBOHCTBO cTemeHm c HaTypaJIbHBIM IIOKas3aTejieM NpPUMeHseT-
Cfl NpH NOKA3ATeNbCTBE TEOPeMbl O KODHe M3 Apobu?

3. MoXXHO 1M OTHOLIeHMe KBaJIpATHBIX KOPDHEH U3 MOJOMKHUTENbHBIX UH-
CeJ 3aMEHHUTh KBAJIDATHHIM KODHEM M3 OTHOLIEHHSA BTHX gucen?

5
4. Kak usbaBuThCs or HUPPalMOHANIBHOCTH B 3HaAMeHAaTeJe, ——; —5—;
5 5 -
: ?
B+ BT
5. CpaBHuUTE cpesHee apudMeTHyecKoe U Cpe/lHEe reOMEeTPHYECKOoe II0-
JIOKHUTENbHBIX YHCEeJI M u n.

BeogHbie ynpaxueuuﬂ

1. Beruucants: 1) \/E\@, 2) \/5-1/125; 3) Jg\g
_3_. 3) M 4) '\/7_‘1

25" 7 210 @
3. YopocTuTs BhIpaskeHMe:
1) 18 - 2; 2) 12-15;  3) (J2-1)(/2+1);

2
9 (B+2 5 (L3I 6) [%] .

2. HaiiTi 3HaueHWe BHIDAYKEHUS: 1) @—; 2)

YnpaxHeHus

Beraucaure (362—365).
o, 100, 1, 4
362. 1) 06" 2) i 3) 316’ 4) \/t';
4, 1. ol 25, [49 16 _ [i69
863. 1) \{;+\/;’ % 5\/; 3\/;’ 2 \/;+ 12’ Y \/; 225"

Nl iz, 4/i0. 20,18
364. 1) Jg, 2) —J_S—, 3) —\/1—_0—, 4) 5J§ .

64-49 4 .14 Jm 9
365.1) [32:49 . [54.1114, 9. 488, 9 .5
5.k 196 - 324 2) 59 1125 %) 16 81 169 1) 6 °
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366.

367.

369.

370.

371.

372

373.

MCKJIIOUNTE MPPAIlMOHAJIBHOCTE M3 3HaMEHaTeJd:

3 2 1 1
1) = 2) =5 3 ) 4 H
) ) 6 ) 3- ) 3. 2

Ha MHUKDOKAJBbKYJATOpe BBIYMCJIMTH C TOYHOCTHIO A0 0,01 pas-
HOCTH MEKAY CPeJHUM apA(pMeTHYeCKAM M CPeJHHM TIeoMerpH-
YecKuM 4YHCe:

1) 17 w 39; 2) 71 u 86; 3) 134,2 u 243,1; 4) 150,3 u 210,4.

@

. Ilnomans omHoro KBajgpara 72 cM2, a maomans APYyroro Ksajapa-

ra 2 cm?. Bo CKOJBKO pasd CTOpOHA IIepBOro KBajapaTa GosbmIe
CTOPOHBI BTOPOTO kBazpara?

WVaBiaeuys KOpEHb:

8 2 4

1 400
3) |-, ropea>0; 4).,—> T e a<0.
64 Y Yia' ™

VnpocTUT: BBIDAXKEHHE!

1 A . -
1) (x-3) ’m mpu: a) x>3; 0) x<3;
1 A 7
2) (2-a) #m npu: a) a>2; 6) a<2.

BBIYHCIUATE:
3 3 5 5 2 T
1) ——+—>3 2 C 3 - 2
) taege D ey T aedn ) Jes -z
3 2 3 2
4 8 _+_2 . 5 =2—- _2f7.
) gedi e -1 i VT

IlokasaTh C NOMOIIBIO HEPABEHCTBA MEMAY cpegHuM apudmern-
YeCKMM ¥ CpPefHUM TIeOMeTPUYeCKHM, HUTO A MI0OBIX TIOJIOMKH-

TeIBLHBIX UMCeN a u b BHINOJHAETCA HEePaBEeHCTBO \E + JE 59
a

VopocTuTh BhIpaskeHue:

a-b 3 __x-y . 3 xx+y\f,l;.
Do Jos  2) 2Wx+w) Tl )

150

Masa lll. KBagpaTHbie KOPHW



Brrumenure Ha MUKpOKadbKynsATOpPE C TOYHOCTBIO K0 0,01:
1) \/3_'? 2) \/ﬁ 3) 26'\/:%. 4) \/5_4\/6‘7 5) Jﬁ\/ﬁ
J26’ 46° 22 /39 J13-\[45
Hlokasarth, 4TO ANA MOGHIX MONOKUTENLHBIX WHCeNn @ u b cripa-
Be/I/INBO HEPaBEHCTBO:

1) Jab>2; 2)\/:‘;+J%TQJE+JE.

__+_
a b

Iocrpouts rpadpuk dyrxmun:

1) y=x%-2x+1; 2) y=Jx®-6x+9.

A =

b o MatemaTtuyeckue yaopsi

ITpodeccop, nouemy mam VYHTeNb 4YacTo roBoput: «IlosTo-
DHUM..., HYXHO BCIOMHHTE...»? Passe Geg OOBTOPDEHHUSA CTAa-
Poro s He cMOry pemuTh, Hampumep, sajady Ha JeicTBus
¢ KBaJPATHEIMH KOPHAMH?

@ B maremartuke MHOTHE TEeMBI CBA3AHBI ADPYr C Apyrom. Ilom-

HAINB HAallle CPAaBHEHHE MATEeMATHYECKHX paccy:xaeHui ¢ Bs-
SaHHeM KpacuBbIX yaopos? [laBaiite emé pa3 B atoMm ybGe-
AUMCH C NOMOIIBIO KOHKDEeTHOM 3agayvu.
ITonpo6yiire, HaIlpuMep, AOKAas3aTh, 4TO IS JIOOBIX HeoTpHIa-
TeJTBHBIX 4YHUCeNl a, b u ¢ cnpaBeaTMBO HepaBeHCTBO

a+b+c?\/a_b+,/_a;+\/l;.

Ecnam BeI 3a6e11m pamee NPOMAeHHBIH MaTepuas, To pemeHue 3Tolt
MHTEPeCHOH 3alaud OKajKeTcHd BaM He nox cuny. Insa mokasarennb-
CTBA ZAHHOTO HEPABEHCTBA HYIKHO XOpomIo 3HATh CBOMCTBAa Hepa-
BEHCTB, YMeThb BBINOJNHATH ONpeNeTéHHEE AeHCTBHS ¢ HepaBeHCTBa-
MH, IIOMHHUTBE (DOPMYJIEI COKpPAIISHHOrO VMHOMXeHHA,

Ha, dopmyns: COKDAIIEHHOI0 YMHOMKEHMUS MBI HCIIOMB3OBA-
*+* 7 JIM NIDH U3YYEHHUH 3TOrO naparpacga B 3agade 3. Mosker OBITE,

Kak pas dopmya “;b
TeJIBCTBE HepaBeHCTBAa?

=./ab HaM moMoKer IpH JoKasa-

Monogen, Téma. V re6s Xopowmasa HMHTYHnuA. leicTBuTrens-
HO, €CIH CIOMHTBL MOYJIEHHO TPH HepaBeHCTBA

a;bBJa_b, a;cz\/&;, b;cB o=

§ 24. KsappaTHbiii KOpeHb U3 Apobu 151




crnpaBejJIMBhIe AJNA HEOTPUIATEJNbHBIX 4YHCe] @, b u ¢, TO TOJYIUM

HepaBeHCTBO a+b+c2 Jab + \}ac ++bc, KoTOpoe M XOTenu HAOKa-
3aTh.

IMonpobyiiTe Temepb CaMOCTOATENBHO AOKA3ATh, yro A JIOOBIX He-
OTpHIATeNbHBIX YHCcel &, b M ¢ copaBefTHBO HepaBeHCTBO

(a+b)(a+c)(b+c)=8abe.
Moxnckaska: NoHAAOOUTCA 3HAHUE ¢opmyn maparpada.

Bor emé 3apmava, B KOTOpO#l HYKHO NPHMEHHUTH 3HAHHA,
nmonydeHHBle B 9TOM naparpade, a TaKxe uaeH, ¢ KOTOPBIMH #A

Bac SHAKOMMJ B IIPOLILJIOM TOAY:
1

1
«YnpocTATe BhIpayKeHHe + +.
J§ +1 J§ + \/E

1
..+J1_6(_)+J9_9».

EEE YNPAXHEHWUS K FABE Il e

2 2
377. Barmemas: 1) (3)% 2 (JO.% ) [ 1%] ; 4) [3l] ;
378. Uro Gosbime:

I)JI—THJIH JS_; 2)\/6,51{.111& Jﬁ,_S;
3) 3 nnm JE; 4) 5 unu JﬁZ?

Beruucauts (379—382).
379.1) \}21-6-7-8; 2) \[72-6-45-15; 3) \}900-25-1,69.
380. 1) /7 -63; 2) 8-498; 3) J75-43;  4) {10-/40.
472, 263, 245, 499
381.1) L 2) % 3) & 4) i
382.1) J2; 2) 35 3) B 4 65 5 35 6 JEDE.

383. YupocTUTB:

1) 3,20 + 28 + /45 - /63; 2) [2 %-S‘Ew\]%]-s‘fg;
3) (6,45 — 3,20 + 9/80): (3/5);
4) (78 ~14,/18 + 0,7,/12): (7/2);

) D st T .
1446 3+6 Z-3 J2+3
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384. Coxpaturs ApobOB:

5a% - 35 x%—3x, 5x 5J_ 4\/E+J_ 9-2/3
Y @ T 2 2¥8° ) ’ b-16a ’ %) 3J6-2/2"

385. Peiute ypaBHeHmHe:
1) yx-1=4; 2) =5; 3) J2(x-1)=2; 4) J2x-T=1.

386. [Ipn KaxKuX 3HAYEHUAX X CIIpaBeJJINBO PaBEHCTBO:
1) |x-2|=x-2; 2) [8-x|=

3) J(x+382 =x+3; 4) |/(5-2x) =2x-5?
YOpocTuTs BHIpaskeHuUe:

1) y=Jx2—2x+1+Jx2—6x+9 npu: a) x<1; 6) 1<x<3;
B) x> 3.

2) y=\/a2—4a+4+\/a2-100+25 npu: a) a<2; 6) 2<a<bh;
B) a>5.

388. Haiitu 3HaueHue BhIpaxceHma 2x°—5ax + 2a’ mpu x=.[6 + J5 u

a=\6-5.

389. YnpocTuTs BBIpayKkeHHe:

b |Jab- el [y, T:}fz?} o,
4 %‘Et\r czi{/_“ 4 (2+‘DJ' 2 2- J’ 42bb

390. Cymma aByx umcen pasma /14, a mx pasHoCcTh +/10. Jlokasats,
9TO MPOUBBEJEHHE BTHX YHCeJ paBHO 1.
391. Vnopoerurs:

1) Jxy - iﬁfxy—z‘[%—— #;1!;]’ rae x>0, y>0;
a |l 1 |a b|.
b& EJ; ng :\Jab, rme a>0, b>0.

392. VIcKII0uNTh MPPANHOHANBHOCTh M3 3HAMEHATENIS:

; 4 J;!+ 5 5—
VEE YEs  OWhm ok
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393. loxasats, uro ecau a>0, >0, To a—ﬁ+b2\/a_b.

394, BuIuMCINTh HA MHUKPOKAJIBKYJATOpe NPUOIMIKEHHOEe 3HaUYeHHe
KOpHs ¢ TouHOCThIO Ao 0,01:

1) J4,6; 2) /2,13; 3) /3,148; 4) [13,69.

Ha MHKDPOKAJBKYJATOPE BBIYUCIHUTL C TOYHOCTHIO A0 0,001 zHa-
YyeHHe BBIPaXKeHHA Ja + % —2 npu:
) a=1,1; 2) a=1,19; 3) a=0,81; 4) a=0,9.

mauc.:m'rb 3HaueHWe BhIpaxkeHUs +3x%+8x-9 ¢ TOYHOCTHIO

mo 0,1, ecnu:
1) x=3; 2) x=4; 3) x=5,5;
4) x=6,3; 5) x=-25; 6) x=-31.

[397] okasars, uro ecim a>0 u b>0, TO (a+b)[-‘1;+%]24.

IlokasaTs, 4TO A JMIOGBIX YMCea @ ¥ b CIpaBejJNBO HEpaBeH-

a+b ’az +b?
CTBO < .
2 2

YOpocTUTh BEIDAXKEHUe:
1) y=x® —8x+16 +x? —12x + 36 npm: a) x<4; 6) 4<x<6;

B) x> 6;
2) y=J4x2—4x+1+\}9x2—6x+1 npu: a) x<%; 0) -;—<xéé;
B) x>%.

CpaBHHTB Ja+b m Jr.—z+\/5, roe a=0 u b=20.

EEE NPAKTUHMECKME U NPUKNAAHBIE 3A0AYU Hes- -

1. B uCHOBITAHUY METAJJIOB Ha TBEPAOCTH
OO MeTOAY BAABJIMBAHUA DBpuHeIId
B KauecTBe HAKOHEYHHKAa JaBAIIEro
MHCTPYMEHTa HMCIOJIb3YyeTCH cTaJbHOM
mapuxk auamerpom D, a pesyiabTaT
OlleHMBAETCA NPH H3MEPeHHH CHJIBI
paaBIMBaHMA wmapuka F wu Jua-
Mmerpa d OCHOBaHMA MOJYYEHHO- VF
ro orneuarka (puc. 33). PopmyJa Puc. 33
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TBépAocTH MeTasia T, pacCUMTAHHAS IO ITOMY METOAY, MMeeT

BH
B oF

T :
=D(D — |/ D? — d?)

BeruucouTe ¢ TounHocThIO m0 1 H/MM? TBEépHOCTH MeTajya, ecyjH:
1) F=1000 H, D=10 MM, d=3 mm;
2) F=1000 H, D=10 MM, d=4 mMMm.

. HanGonbmee paccrosnme S (kM) oT mepejamomeil aHTEHHEI, Ha KO-
TOPOM MOKHO IPHMHATH TeJienepejady, HaxXOAUTCA 1O (opmyJe
S =4,12(\/I7 +\/}_L), rge H — BeicOTa (M), Ha KOTOPO# HAXOLUTCH
nepenaimomas aHTeHHa, h — BeicoTa (M), HA KOTOpOH HAXOAUTCSH nopu-

€éMHas aHTeHHA. BEIYMCINTEL paccrosiue S ¢ TOYHOCTBIO mo 0,1 xkwm,
eciui H=380 m, h=30 m.

. Bpems ¢ mosoBMHHOrO ciMBa HAIOJMHEHHONW BOMOM TOPHU30HTAJIBHO
PaCIoJIOKEHHON UUINHAPUYECKOH I[MCTEePHBI AunaMerpom D u gnu-
HOW | 4Yepes Kpyrjoe OTBepCTHE AuaMerpoM d B JHE IMCTEDPHBI
4D,\[D
3nmd2JE ;
CBOOOZHOrO mafeHus, m — KoaPUIHEHT
pacxoza orBepctusa. Haiitu ¢ TounoCThIO
A0 1 c BpeMsA IOJOBHHHOIO CJIMBA IU-
crepHsl (npussas m=0,6, g=10 m/c?),
ecJiu:

1) D=1 ™, d=0,05 ™, I=1,5 m;

2) D=2 ™M, d=0,1 M, I=5 m.

. Ha mpaxkTuke npu mMassIX 3HAYEHHAX IO-
JIOXKHUTENBHOTO YHC/Ia @ NPUOIHIKEHHBIE

3Ha4YeHMs BeIpaxeHnit \l+a u \l-a Puc. 34
HaxoaAaT mo dopmyaam 1+4+a=~1 +% 7§

(puc. 34) maxozurcs no dopmyse t=

rge g — yCKOpeHHe

JI—g =1~ % COOTBETCTBEHHO. WCmoss- \

3ys 9TH (opmyawl, mHadTm: 1) /1,004; %

2) V0,992 u cpasHuUTL mosyueHHOE uUMC- l X
JIO CO 3HAYEHWEM 3aJaHHOTO BhIpajke- \
HU#A, HAWJEHHBIM ¢ TouHocThIO mo 0,001
IPU NOMOIIM MUKPOKAJBKYJIATODA. \

. Ilepuon xonebanus maatauka (puc. 35) I i

HaXoAuTCA IO (opMmy.Jte T=2n\/g , ThOe Puc. 35
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| — piuHA MasATHAKaA (OIAHA HHATH OT MeCTa HoJBeca [0 IeHTpa
THAKECTH I'DY3WKa, BhIDA)KeHHAs B MeTpax), g — yCKopeHue CBOGOJ-
HOrO IHajeHud.

BeIpasuTs U3 AaHHOU (HOPMYJIBI JIUMHY MAATHUKA W HAWTH eé sHaue-
aue, ecim T=1,1 ¢; T=2,2 c. B pacuérax npuHaATh: g=9,8 m/c?,
n=3,14.

6. 06bém V koHyca HaxoguTcA no Gopmyie
v =%TER2H , rge H — BmicoTa KOHyca, R —
paguyc ocHoBaHu# (puc. 36). BeipasuTh H3
aTO# (hopMyJBI pajgUMyC OCHOBAHHUA KOHYCA.

7. TlepBYI0O KOCMHYECKYIO CKOPOCTb U (CKOPOCTB

BLIBOJIa CIIYTHHKA HA KpPYroBylO OpOUTY) Puc. 36
MOJKHO HaiiTH mo ¢opmyne v=.Rg, rae '
R — paguyc 3emiau, g — YCKOpeHHe cBobogHOrO mnajeHudA. BeicoTy
MONéTAa CIYTHHKA CUMTAlOT MHOro MeHbme R. C momompio MHKPO-
KaJbKyJATOPA HAWTH MNEPBYI0 KOCMHUYECKYIO CKOPOCTB, MIPHHSAB
R=6400 kM, g=9,8 m/c%

8. HauanbHasg Macca Tejla Mo IPU JBHIKEHUHM CO CKOPDOCTBIO U MEHH-
eTcs M JOCTUraeT BeJMUYMHBI M, KOTOPYIO MOXHO HaiTé 10 (op-
myte m=—"2_  rae ¢ — ckopocts cpera. Ha cKoxbko NPONEH-

2
;
c?.
TOB YBEJMUUTCS Macca Tejla INPH /[BHKEHHH CO CKOPOCTBHIO: 1) 5"2—;
2) 10° km/c? IIpumHATE CKOPOCTE CBETa c=3-10° gkm/c.
B aTOM rnase Bbli Y3HaNW,
—

yT0 TAaKoOe€:

— KBaJIpaTHBIA KOpPeHb M3 UHCJIA;

— apu(mMeTHUYECKHM KBaJpATHBIA KOPeHb M3 UHCJIa;
— UuppanHOHAIBHOE YHCIO;

— IeMCTBUTENbHOE YHCJIO;

— TOMKAECTBO;

KaK:

— 3amuMCHIBATH PAnMOHAJIBHOE YHCJIO B BHJE KOHEUYHOH HUJIH
GeCKOHEUHOH NepUOAMUeCKOi AecATUIHON Apobu;

— mpeACTABAATh 0ECKOHEYHYIO MEPHOAUYECKYIO npobs B BHE
OOBIKHOBEHHOM apo0u;
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— CPaBHMBATL JeHCTBUTEJNbHBIE YHCJIA U BBIIOJHATHL apudme-
THYECKHe NeHCTBHS C HUMH;

— HU3BJEKaTh KBaJpPATHBIN KOPEeHb M3 CTEINeHH; IPOU3BEAeHU;
Apo6wu;

— CPaBHUBATHh 3HAYEHUA KOPHEH U3 DA3HBIX YHCeJ;

— BHOCHTb MHOXKHTeJb IOJ 3HAK KODHSH;

— BBIHOCHTH MHOMKHTEJb H3-II0J 3HAKA KODPHH;

— u30aBIATECA OT HPPANMOHAJLHOCTH B 3HAMEHATEJE Apobu;

— CPaBHHBATH CpeJHee apu(pMeTHUEeCKOe M CpeJHee reoMeTpH-
YeCKOe JBYX HIOJOMKHUTEJbHBIX YMCel.

| ypOBPEHb

yhoaeﬁb

NPOBEPb CEBS!

. CpaBHHTE: a) 7 u JZE—S; 0) 2J§ 7§ 3\/_

2. Beramennrs: a) /81-49; 6) /0,3-120; ) ’f_
n) m e) \/‘

3. YOpoCcTUTE BBIpajKEeHHE:
a) 3/8+2-3/18; 6) (5-2)%; 1) @-3)2+3).
4. BoIHECTH MHOMKHUTENIb W3- no,n 3HaKa KopHa: 8a°, a>0.

5. CokparuTs Apobn: a) =8 0) M.
X+ J§ x—-y

6. VICKIIOYHTHh MPPAaNMOHAIBHOCT M3 3HAMEHATEJIS:
a) 2 3 6) aule o
N 2+3

7. CpaBHuTE: a) 4,6 u \/ﬁ; 6) 237; u 5\/6.

8. YopocTuTs BEIpakeHme: a) ij—_—"i-l—?;
6) (27 +12 +5)1-.3); =) L T r) —-—-‘w

a-y2
nopu x<y.

x
9. BHeCTH MHOKHTENb NOJ 3HAK KBAAPATHOTO KOpHsA: XY [,
ecan x=0, y>0.
1-2{x +x
10. Coxparuts apobn — -1  ecam x> i 1

11. VcKII0OYNTE MPPAIMOHAJBHOCTL M3 3HAMEHATEJIS:

sl")

m%l
+
(==}

|
t
.
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12. HaiiTu HauMeHbIIee IeJoe 4HMCIOo, Oosbmee wem /17.

13. VsBieusr KOpeHb M3 TpPOM3BEJEHMA: /2% -5y -8x-20y.
14. YopocTuTs BBIpAXKEHHE:

J\r O P Ji+ly | -x
RN o o ) o -
15. iCKII0OYATh MPPANMOHAJBHOCTh M3 3HAMEHATeJd:
a) R N i
:ix+2——3 \[2'+,6+4J§

16. Pemurs ypaBHeHume +/(3x —8)*> =8 —3x.

o
I
)
4}
=]
Q
-

BB TEMbl UCCNEAOBATENIbCKUX PABOT NN

1. Cpenree apudMeTHdecKOoe U CpeJiHee reOMeTpHIeCKoe B anrebpe u
reoOMeTpHH.

2. VcTopusA TOSABJIEHUA HMPPAIVOHAJBHBIX YHCEJ.

- T ox Ga - TUKD PR e § EEE (s OEEEE FOERINS G . 3 s

3. Pemenue 3azad Ha AOKA3aTeNLCTBO HEDABEHCTB, COJAEPKAIIMX KBa-

ApaTHble KOPHU.
4. CousMepuMble ¥ HECOM3MePUMEIE OTDPe3KH.

5. AJrOPUTMBI M3BJEYeHHs KBAJPATHOrO KOPHA M3 MHOTO3HATHOTrO

qucJa.

6. Kakux uuces Oonbllle, paldOHAJBHBIX HIH HMpPalMOHATBHBIX ?
7. JoxasaTeJbCTBO CIPaBeJAMBOCTH HEPABEHCTBA %-i—% . 252;—1<
1

< oI 10060r0 HATYPaJILHOTO 7.
:22n+1 B

8. Urepauuonsbiii Merox I'epoHa HAXOMKAEHUA npubauKEHHOTO 3HAYE-
HUS KBAJPATHOTO KODHA M3 IMOJOXKUTEJIHHOTO HHCJIA.




KeBapgpaTtHbie
YpPaBHEeHUN

B 7 Knacce Bbl Hay4MNUCb pellaTb YPaBHEHUA MepBoi
CTeneHn C OOHMM Heu3BeCTHbiM. Y6egunuck B TOM, 4TO
ypaBHeHWe Bupaa ax=>b ABNAETCA MOAENbI0 MHOrMX GuUan-
Yeckux, marematumyeckux v GbITOBLIX ABNEHwWin. B npupope,
TEXHUKE W HayKe CYLLeCTBYeT Hemano MNpoLeccoB, ONWChiBa-
€MbiX C NOMOLLbIO YpaBHEHWIA, B KOTOPbLIX HEM3BECTHOE YMC-
Nno BCTpeYaeTCcs He TONbKO B MEpBOi, HO M BO BTOPOI CTe-
neHwu.

MoTpebHOCTL pelaTb ypaBHEHWS Takoro BWAA BO3HWMKNA
eweé B APEeBHOCTW, KOrda MNOSBUAMCHL 3aAayu HaxoXaeHus
nnowianen 3emMenbHbiX Y4acTKoB, pasHOOOpasHbie acTpoHO-
Mudeckue n marematuyeckue 3agaun. CoBpeMeHHbie yué-
Hble YCTaHOBM/IM, YTO YpPasBHEHWHA, B KOTOPbIX HEM3BeCTHas
BCTpe4YaeTcs BO BTOPOW CTEMeHW, yMEenu pelarts ewe
B [pesHem BaswnoHe. MpaBoa, oHM ew@ He 3HaNU oTpU-
UaTeNlbHbIX 4ncen, noaToMy, Hanpumep, pewas ypasHeHue

x=19,

OHW Haxoaunu nNUWb ero NoNOXWUTeNbHbIA KopeHb x=3. Bbi
yXe noHumaere, 41O x=-3 TaKke SBNSETCH KOPHEM ypas-
HeHus x2=9, T e. BalKM 3HAHWUA B YEM-TO NPEeBoCXOOnaT 3Ha-
HWA ApeBHUX y4éHbIX. OAHAKO OHM MOMMKM HAWTU NONOXWU-
TeNbHbIA KOPeHb, HanpuMep, YpaBHEeHWUs
2 3
X + x-..z.
9710 ypaBHeHME BCTPETMIOCL apXeonoram B APEeBHUX Knu-
HOMUCHBbIX TekcTax. BONbWWHCTBO M3 Bac BPSAA v NOKA CMO-
XET ero pelwuTsb.
M3yuus 3Ty rnasy, Bbl CMOXETe pelaTb ypasHEHUs BUOA

ax*+bx+c=0,

rae a, b, ¢ — 3apaHHble 4ucna, a #0. Hayuntech pewats
NpakTuyecknue W nNpuknagHbie 3anayn, MaTemMaTtMy4eckoil Mo-
AENbi0 KOTOPbIX SIBNAETCS ypaBHEHWE OAHHOro BMAA.



BaapaTHOe ypaBHEHWE M ero KOpPHU

B atom naparpade Oyner BBEAEHO NMOHATWE KBAAPAaTHOro ypasHe-
HUS. Ha npumepe pelueHus reomeTpudeckoi 3agauv Gyaer npo-
[EMOHCTPUPOBaHa BaXHOCTb YMEHUA pellaTb KBaapaTtHblie ypasHe-
HUs. Cnocob HaxoXAeHus KOpHel npocTenwero KsaapaTHOro
ypaBHeHus Buga x?=d B naparpage obocHOBaH C MOMOLLbIO XO-
poLWO 3HAKOMbIX BaMm Gopmyn, npasun w onpeaeneHui.

HyXHO BCNOMHMWMTL!:

MMOHATHA VDABHEHHUs U ero KOPHA;

YTO 3HAYMUT pPEIIUThL YpPaBHEHUE;

cBoOiicTBA YpPaBHEHWII;

pasioyKeHue MHOTOUJIEHA HA MHOMKHUTEIH crnocoboM IPyNIIHMPOBKH;
¢ TMOMOIIBLI0O (POPMYJIBI PA3SHOCTH KBaJApPaTOB;

[OHATHE KBAJAPATHOTO KODHA M3 YHCIA;

ompefiejieRue apupMeTHIeCKOro KBaApaTHOrO KOPHH;

IpaBuia U3BIEYEHUA KBAAPATHOTO KOPHA U3 Ipou3BeAeHu A
u apobu.

3apa4a 1. OcHOBaHME NPAMOYrOJbHMKA OosbIie BHICOTHI HA 10 cwm,
a ero momazns pasHa 24 cm?. HaiiTm BBICOTY NPSAMOYrOJBHUKA.

» TIIycTh X CAHTHMETPOB — BHICOTA NPAMOYTOJIbHUKA, TOrAA ero OCHO-
paHue pasHO (x+ 10) canTHMeETPOB. Ilnomazs TOro NMPAMOYToJib-
guKa paBHa x(x+ 10) cv®. Ilo yciaoBUIO 3a/a4H x(x+ 10)=24.
PackpbiBafi CKOOKM M IIepPEHOCHA YHCJIO 24 ¢ DPOTUBOIOJOMHBIM
3HAKOM B JIeBYI0 4YacTh YpaBHEHHsd, MOJydaeMm:

x2+10x-24=0.
PasiosKuM JIeBYI0 4YacTh YPaBHEHHSA HA MHOXKHMTEIH cnocobom
rpYyNIUPOBKH:
x2+10x—-24=
=x2+12x—-2x-24=
=x(x+12)-2(x+12)=
=(x+12)(x - 2).
CrenoBaTelIbHO, YpDaBHEHHUE
MOJKHO 3alHuCcaTh TakK:

(x+12)(x-2)=0.
910 ypaBHeHHe HMeeT KOPHM X;= -12, x,=2. Tax Kaxk JAJIHHA

OTpe3Ka He MOKeT OBITh OTPHUIATENBHBIM HHCIOM, TO HCKOMAf
BBICOTA paBHA 2 CM. <|
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[Ipu pemenum 3afaum OblIo mosy4eHO ypapHenume x”+10x-—-24=0,
KOTOpPOe HA3LIBAIOT KBaJPaTHBIM.

ﬂ Onpepenenne. KBanpaTaeiM ypaBHeHHeM HasbIBaeTCA ypaBHeHUe
BHJA

ax*+bx+¢=0, (1)
rie a, b, ¢ — samaHHble umcia, a# (0, x — HeusBecTHoOe.

Koadbdunuenrsr a, b, ¢ KBagpaTHOro ypaBHEHHUs OOBIYHO HA3BLIBA-
0T TaK: @ — NepBBIM WJIH cTapmuM Kodd@dHUIHeHTOM, b — BTOPBIM
K03(hdunmeaTOM, ¢ — CBOOOAHBIM YJIEHOM.

Hanpumep, B ypaBHeHum 3x°’—x+2=0 crapmuii Koahdunuent 3,
BTOpOiT Ko3(dunument —1, cBobogHBIN uneH 2.

Pemenue MHOruX 3ajgady MaTeMaTHKH, (DUM3UKH, TEXHUKH CBOJIHTCH
K peleHHI0 KBaJAPATHHIX YpPaBHEHHH.

IIpuBeném emié mpmMepsl KBaApPATHBIX YpaBHEHMII:

2x*+x-1=0, 5t2-10¢+3=0, x*-25=0, 2x%=0.

IIpu pemeHuMyM MHOIMX 3aJa4 IOJYYalOTCA YPaBHEHHA, KOTOPBIE C IIO-
MOmbI0 anrebpandyecKuxXx NpeoOpa3OBaHUH CBOAATCA K KBaJpPaTHBIM.
Hanpumep, ypaBuenme 2x2?+ 3x=x2+2x+2 mociie mepeHECEHMS BCEX
€ro 4JIeHOB B JIEBYIO YACTh U NPUBEJEHUA IONOGHBIX UYJIEHOB CBOJHT-
cd K KBaJApaTHOMY ypaBHeHHIO x°+x—2=0.
3apava 2. Pemurs ypaBHeHue x°=64.

» Tlepenecém 64 B neBylo wacTb, HOJYYUM KBajpPaTHOE ypaBHeHUe
x2—-64=0. PasnoxuMm JeByI0O YacTh HA MHOMKHTEJH:

(x—8)(x+8)=0.
3HAuUT, ypaBHeHHMEe HMeeT IBa KOPHA: X;=8, x,=-8. <]

3ameTHM, UTO IepBLI KOpeHb ypaBHeHuHs Xx°=64 apiagerca apud-
MeTHYEeCKHM KOpHeM u3 umuciya 64, a BTOpOil — MPOTUBOIOJOKHBEIM €My

4yuciIoM: Xx; =464, x,=-./64.
9tu nBe GOPMyJBl OOBIYHO O0BEAUHAIOT B OAHY: x1|2=i,/64.

Otrser k 3amade 2 MOKHO 3amucaTh Tak: X, ,=18. YpaBHenue x*= 64
ABJIAETCA YaCTHBIM CJAy4YaeM ypaBHEHHsA Buja x2=d.

! Ypasuenne x?’=d, rge d>0, umeer nABa KOpHA:

el e gl
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® Ilepenecém d B JeBy0 uacTh ypaBHeHus: x’—d=0.
Tak kak d>0, To 1o ompeaeneHUI0 apUPMETHUYECKOTO KBaAPATHOIO

KOpHA d=(\/¢§)2_ IloaToMy ypaBHeHHe MOYKHO 3alHUCATH TaK:

x? - (Jdy =0.

Pasnoxum JIeBYH0 4YacTh 3TOrI0 ypaBHEHHsJ Ha MHOMXHUTEJIH, IIOJYYHM:

(x —Jd)(x +Jd) =0,
otkyma X, =\d, xy=-yd. O
1

Hanpumep, ypaBHeHue x° =% MMeeT KOpHM X, ,=1 D :i%; ypas-
HeHue x°=3 HMeeT KOPHH X, 2=iJ§ ; ypaBHeHHe Xx’=8 uMeeT Kop-
HA X;,=1% 8=i2\f§.

Ecau B ypaBHeHuM x’=d mpaBasd dYacTh paBHa HYJIIO, TO ypaBHe-
pue x2=0 mmeer oguH Kopens x =0. Tak kak ypaBHeHue x’=0 MOXK-
HO 3ammcaTh B BHAe X - x =0, TO MHOTrJA FOBOPAT, 4TO ypaBHeHHe X’ =0
rMeeT IBa pPaBHBIX KOpHA: Xx; ,=0.

Ecau d<0, To ypaBHenHe x’=d He uMeeT NeHCTBHTEIbHBIX KOP-
Hell, TAK KaK KBaJpaT AeHCTBUTEJBHOIO 4YHCJIa He MOKeT OBITh OT-
punaTeJbHBIM 4YuciaoM. Hanpumep, ypaBHeHHE x?=-25 He mMeeT Jeii-
CTBHUTEJIbHBIX KOpHEH.

YCcTHbIie BONPOCHLI U 3apaHuA

1. O6ocHOBATh KasKAbli aTam pemeHus ypasHeHusa x(x+10)=24 B 3a-
naue 1 Tekcra maparpada.

. YpaBHeHMe KaKoro BUJA HA3LIBAIOT KBAJPATHLIM? Kax HaspiBaeTcd
KasKAbli M3 Koa(h(dHUIMEeHTOB 2TOro ypaBHeHuA?

. IlpuBecT: mpUMep KBAAPATHOTO YPaBHEHMS M Ha3BaTh ero Koapdu-
IIHEHTHI.

. CKOJIbKO KOpHeli mmeer ypaBuenue x’=d, ecau d>0; d=0; d<07?
. HasBare kxopuHu ypasHenus x?’=d mnpm d>0.

. IIpuBecTu mnpuMep KBaApPaTHOrO ypaBHeHHMs 1) He HMeIOIIEro neu-
CTBUTEJNBLHEIX KOpHeH; 2) uMeIoIero OJAWH KOPEHb; 3) umeromero
BA PAasJIUUYHBIX KOPHA.

[==JN= 0 w [ ]

i

BBOAHbIE YNPaXHEHUSA |

1. YcraHOBUTH, SABISETCA JH YHUCIO —2 KOPHEM YpPaBHEHHA:
1) x-1=-8; 2) (x-2)(x+3)=0; 3) J¥*=2; 4) |x[=2.
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2. Beramennts: (\7)?; J(=5); Ji__g; J36-64.

3. PazoXuTh Ha MHOXMXHTEJIH:

1) x%-81; 2) 3x2-175; 3) x*-2;

4) 2x%*-10; 5) x2—-6x+9; 6) x2+8x.
4. Pemiuth ypaBHEHHE:

1) 3x-7=0; 2) 2x-8=3x+2;

3) (x+12)(x—4)=0; 4) (x-6)(2x+1)=0.

anaxueuuu‘

401. (Yerro.) Kakne M3 HaHHBIX YDaBHEHWH SBJASAIOTCH KBaJADATHBIMU:
1) 52— 14x+17=0; 2) §x2+4=0; 3) ~Tx2-13x+8=0;
4) 17x+24=0; 5) -13x*'+26=0; 6) x2—x=0?

402. (YcrHo.) HasBate KoaduuueHTsl U CcBOGOAHEIN UJeH KBaJAPATHO-
ro ypaBHEHUA:
1

1) 5x2-14x+17=0; 2) §x2+4=0; 3) —x2+x+§=0;
4) —-7x*-13x+8=0; 5) x*+25x=0; 6) —x2-x=0.

403. BanucaThk KBajgpaTHoe ypasHeHHe ax’+bx+c=0, ecau HM3BeCTHEI
ero koahdUIHUEeHTHI:

1) a=2, b=3, c=4; 2) a=-1, b=0, ¢=9;
3) a=1, b=-5, ¢=0; 4) a=1, b=0, ¢=0,

404. IIpuBecT AaHHOE ypaBHEHME K BHUAY KBaADPATHOIO:
1) x(x-3)=4; 2) (x-3)(x-1)=12;
3) 3x(x-5)=x(x+1)-x% 4) T(x*-1)=2(x+2)(x - 2).

405. Kakue u3 uwmcen -3, -2, 0, -1, 1, 2, 3 sABIATCA KOPHAMH
YPaBHEHUA:

1) x2-9=0; 2) x*+x-6=0; 3) (x-1)(x+2)=0;
4) x2—-x=0; 5) x2-5x+6=0; 6) (x+1)(x—3)=x?

406. (YcrHO.) CKONBKO KOpHelt umeer ypaBHeHue x°=36? Haiitm ux.
Kaxoifi u3 HUX ABJIAeTCa apudMeTHUYECKHUM KopHeM u3 36?
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407. (YerHo.) Pemurs ypaBHeHMe:
1) ¥*=1: 2) x*=9 3) x*=186;
4) x%2=25; 5) x2=100; 6) x2=0.

408. HaiiTu KOpHM ypaBHEHUS:

1) x2 =%; 2) x? =%; 3) x? =1%;
4 #=2%  5) x?=5; 6) x?=13.

409. PeminTsr ypaBHeHHe:
1) x2-49=0;  2) ¥*-121=0;  3) éx2=0;

2
4) 2‘5—=0; 5) x2+9=0; 6) x>+12=0.
410. PemuuTh KBaJpaTHOE ypaBHEHHE, PA3JIOKHUB €ro JIeBYI0 4YacTh Ha
MHOMKUATEJN:
1) x2-x=0; 2) x*4+2x=0; 3) 3x%*+5x=0;

4) 5x*-3x=0; 5) x*—4x+4=0; 6) x*+6x+9=0.

411. BeruucauThs NPUOIHIKEHHO C IOMOIIbI0 MUKPOKAJIBKYJIATOPA KOP-
HU ypaBHEeHUA:

1) x*="17,12; 2) x*=381; 3) x*=0,4624;
4) x2=675; 5) x2-9735=0; 6) x>-0,021=0.

412. PemuTh ypaBHEHHE:
1) (x-2)(x*+2x+4)— x*(x—18)=0;
2) (x+1)(x®—x+1)—x*(x+4)=0.

ITokasaTh, YTO ypaBHeHHA x2=4 u |x|=2 umeroT ogHM U Te XxKe
KOpPHH.

HaiiTu Takoe moJsioKuTesbHOE Yucjao b, 4ToOBI JieBasg 4acTh ypas-
HEHHs OKasajach KBaApPaTOM CYMMBI HJIM Pa3HOCTH, ¥ PEIIHThb
IOJIyYeHHOe YpaBHEHHE:

1) x®+bx+4=0; 2) x>*-bx+9=0;

3) x2—8x+b=0;  4) x2+§x+b=0.
Pemuts ypasHeHUe:

1) x?+4x+3=0; 2) x2+3x+2=0.

JlokasaTh, YTO €CJU YUCIO X, — KODeHb ypaBHeHHs ax’+bx+c=

=0, rge ¢#0, To uucyio £ - KOpeHb ypasBHeHHus cx’+bx+a=0.
Xo
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KeagpartHbie YPAQBHEeHUA B APEBHOCTH

—~

Ilpoteccop, B Kakux crpaHax, Kpome BasuioHa, B JIpeBHHE
‘4’4 BpeMeHa y4YEéHbIe YyMeJH pelIaTh KBaJApaTHble ypaBHeHUA?

3asauy, NIPUBOAAINYE K KBAJAPATHBIM YPABHEHHUAM, ITLITAJHCH
pemiaTe BO MHOT'MX cTpaHax. Bor zamaua ua kumailckozo Tpax-
Tata «MaTemMaTHKa B JeBATH KHHrax», HanmucassHoro o II B.
no H. 3.: «MMeercsa ropog ¢ rpaHuueil B BHZEe KBajgpaTa cO CTOPOHOMH
HEHM3BECTHOro pasMepa. B meHTpe KaK0il CTOPOHEI HAXOAATCHA BOPO-
Ta. Ha paccroanun 20 6y (1 6y=1,6 M) or ceBepHBIX BOpOT (BHE ro-
poxa) crour crond. Ecam mpoiitu ot C B
I0KHBIX BopoT 14 6y Ha lor, 3aTem mo-
BEPHYTH HA 3amaj M MIpOMTH emmeé
1775 6y, TO MOMXHO yBHAETH CTOJ0. 3 B
KaxoBa CTOpOHA I'DaHHUIEI ropoxa?» E 4D
B TpakTaTe MpHBOAMTCA MJIaH MECT- 10
HOCTH, TIOXO0HI HA TOT, KOTOPLIIA M30-
6pakén Ha pucyHke. Ha HéM ropoj no-
KasaH KBaJApaToM, cToJ0 OTMeuYeH

s
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(=]
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©
=
©
Q
[
=]
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=
g

TOYKO#i B, ceBepHBIE BOpOTAa — TOY- F
ko# D, a 1oxHEIe — Toukoi F. ITociue
MOCTPOEHUH IO YCJIOBHMIO 3aja4yM pac- i L C

CMaTPHUBAIOTCA NPAMOYIOJbLHEIE Tpe-
yronsHUKUN BED u BAC. W3 Kypca reoOMeTPUH Bhl CKOPO Y3HAaeTe, YTO
TaKHe TPEeYTOJbHUKH HA3LIBAIOTCA NOJOOHbLLMU W JJIS HAX COXpaHSeT-
Csl OTHONIeHWEe [JIMH CTOPOH, JEXXKAIUX IPOTHB PABHEIX VIJIOB:
BD_ED ... BD __ED
Be AC’ BD + DF + FC AC’
HHIOBI ropoja d4Yepes3 X, TO 9TO COOTHOLIEHHWEe 3alMINeTcs Tak:
20 _ 0,5x
20+x+14 1775’
Kopens atoro ypasrenus x =250 (6y). OTpunarejsHble KODHH KBa-
APATHOTO ypaBHEHMA KHUTaliCKHe MaTeMaTHUKH He PacCMATPHBAJIM.

Ecsiim 0608HAYATE CTOPOHY I'pa-

OoTKyja moayyaem x°+ 34x— 71 000=0.

A s ysnekaioch ucropueir [Jlpesneii I'pemum. HaTepecHo,
‘4’4 B Kakue BeKa TaM HaYaJd pellaTh KBaJpaTHbIe yDaBHEHUA?

r Hdpepane rpeku GoJsiee ABYX THICAY JeT HA3al, MCCIENAYA HC-
1

—

TOKH rapMOHHH B SPHTEJIEHEIX oﬁpaaax, INOHAJIH, 4YTO ecJaH

OTHOILUEHWE [AJHH JBYX OTPEe3KOB COBIAJaeT ¢ TAaK HAasbIBa-

eMBIM 3osnombim ceyeHuem (6amskuM K umeay 1,6), To on-
HOBPEMEHHOe BOCIPHATHE JTHX OTPE3KOB NPOW3BOAHT HA YeJIOBEKa
ocoboe acretHuecKoe BozAeiicTBue. HaxoskJeHHMe YHMCIOBOrO 3HAYE-
HH#A BTOTO OTHOLIEHHA He 0bonuIoch Ges permeHHsA KBAAPATHOTO Ypas-
HeHHdA, 006 9TOM A pACCKaKy IO3:Ke.
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enonHbieé KBaapaTHblie ypaBHeHUs

B atom naparpade Bbl NO3HAKOMWTECH C YaCTHbIMW Cly4aaMWU KBa-
JpaTHOr0 YpPaBHEHWS — HEMOMHLIMW  KBagpaTHbIMW - YPaBHEHUAMW,
PeweHne Takux ypaBHEHWI CBOAUTCH K PEeLIeHUI0 3HaKOMbIX Bam
NUHENHbIX YPaBHEHW nocne nNpPUMEHEeHUA MeToaa pPasnoXeHud
MHOrO4Y/1IeHa Ha MHOXWUTEeNW.

|
|

HyXXHO BCNOMHUTE:

CBOMCTBO paBeHCTBA HYJIO IIPOU3BEIEHHUA;

ompeneseHHue KBaJApaTHOro ypaBHEHUS;

TeopeMy O KODHAX ypaBHeHus Buaa x’=d, rme d>0;

crocoObl pasiioyKeHUsi MHOTOYJEHA Ha MHOKHMTENHM BbIHECEHHEeM 00-
IIero MHOYKHUTENS 38 CKOOKH; C MOMOIIbI0 (JOPMYJibl Pa3HOCTH KBa-
ApaToB;

W CBOMCTBa ypDaBHEHHH.

KBagparaoe ypasHeHue ax®+ bx +c=0 Ha3bBAlOT HENMOJHBIM, €CJIH
xoTda OBl ommH u3 KoaddunmenTtos b mam ¢ paBeH Hyn0. Takum
o6pas3oM, HENOJHOE KBAJApATHOE YpABHEHHe eCTh YypaBHEHHe OJHOr0 M3
CIeAYVIOIIAX BHUJIOB:

ax*=0, ax*+¢=0, ¢c#0, ax®*+bx=0, b#0.

3aMeTHM, YTO B 9THX YpPaBHEeHHAX Kod(QPUIMEeHT a He paBeH HYJIO.
ITokaskeM, Kak peIIalTCA HEINOJIHbIe KBajpaTHbie YPaBHEHHSA.

3apava 1. Pemmurtsr ypasHenume 5x%=0.

> PaspenuB o0e 4YacTH 3TOr0 ypaBHEHUA Ha 5, MIOJIYYHM: x2=0,
orkyza x=0. <]

3apava 2. Pemmts ypaBHeHme 3x2—27=0.
» Paggenum obe uacTu ypaBHeHMs Ha 3, moaydum x°—9=0. 3ro
ypaBHeHMEe MOKHO 3amnmucaTb Tak: x2=9, orkyma x;,=13.
OTtBeT. x,=8, x,=-8. <

3apnava 3. Pemmurs ypaBHenue 2x*+ 7=0.

» VYpaBHeHHMe MOJKHO 3amucarh Tak: x°=-3,5. OTo ypaBHeHuHe neii-
CTBUTEJbHBIX KOpDHeil He mMeeT, Tak Kak x220 aus maoboro neii-
CTBHTEJILHOI'O YHCIA X. <]
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Japava 4. Pemnts ypaBHenume —2x2+5x=0.
P PasnoKMB JIEBYI0 YACTh yPAaBHEHHUS HA MHOMHUTENH, IOJYYHM:
x(-2x+5)=0, orkyma x,=0, x,=2,5.
OTBeT. x,=0, x,=2,5. <

YcTHbie BONpOCH W 3apaHus |

1. Kakoe KBaJpaTHOe ypaBHEHHEe HA3bIBACTCH HEMOJHBIM?

2. IlpuBecTH mNpUMep KBaJAPATHOTO YPaBHEHHWS, y KOTOPOIO paBeH
"Hymo: 1) Bropo#t Koaddumuent; 2) cBOOOAHBIH uYJeH.

3. Kakue cBoiicTBa ypaBHEHMH NPMMEHSJINCH IIDH peIleHUH ypaBHe-
HUSA B 3amgauve 27

4. Ilouemy He uMeeT KOpHeil ypaBHeHHe B 3azade 3?
5. Ha 4ém ocHOBaHa ues pelleHUs YpaBHEHUs B samade 47

BBoaHbie ynpaxueuua‘

1. Hassate K02GHUIMEHTE W CBOOGOAHBIA WIeH KBAAPATHOIO ypaBHe-
HUSA:

1) 3x*~5x+6=0; 2) 3x%-5x=0; 3) 3x2+6=0.
2. Kakoe us umcen g, -1, -J§, 0 sBAsieTCA KOpHEM YpaBHEHHA:
1) x2-1=0; 2) x*=2; 3) xz-g_:o; 4) x*—x=0?

3. Pemiuts ypaBHeHHe:
1) x*=49; 2) x?=-100; 3) x2=0; 4) x2=17; 5) x(x-2)=0.

anaxuenun’
Pemurs ypaBHenue (417—421).
417. 1) x*=0; 2) 8x*=0; 3) 5x2=125; 4) 9x2=81;
5) 4x*-64=0; 6) x*-27=0; 7) 4x*=81; 8) 0,01x2=4.
418. 1) x2-Tx=0; 2) x2+5x=0; 3) 5x2=3x;

4) 4x*>=0,16x; 5) 9x%2—-x=0; 6) 9x2+1=0.
419. 1) 4x*-169=0; 2) 25-16x2=0;  3) 2x?—16=0;
4) 3x%=15; 5) 2x =%; 6) 3x2 =5§.

e S | o e _x*-5, _9x% -4
420. 1) 3 =0 2) = =13 3) 4= = 4) 3= S
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421. 1) 3x?+6x=8x%-15x; 2) 17x%-5x=14x%+ Tx;
3) 10x + Tx?=2x* + 8x; 4) 15x+9x%=Tx?+ 10x.

422. Tlpy KaKMX 3HAYEHUSAX X 3HAYEHHUSA JAaHHBIX ApoOedl paBHBI:

4x2 =
3 2’

1)

—8x x% +b5x. 2) 3x2:7x i 7x23—5x?

423. PemnTs ypaBHEHHE:
1) x(x—-15)=3(108 - 5x);

424, HaiiTu umncyio, KBagpaT KOTOPOrOo paBeH YIBOEHHOMY 3TOMY YHC-

425. HaiiTu umcsio, KBajpaT KOTOPOTO, YMEHBIIEHHBIH Ha 4, paBeH
HYJIIO.

2) (x-

D(x+3)+(x-1)(x+5)=102;

3) 2x+1)(x-3)-(1-x)(x-5)=29-11x;
4) (8x—8)?—(4x—6)*+ (bx —2)(bx + 2)=96.

ay. Ckosbko pemeHuii umeer zazada?

CKONBLKO pemieHH# wmMeeT 3ajgada?

ILromans Kpyra Berumcisercsa 1o dopmyne S=nR? (rae S — mio-

manb,

R — paguyc kpyra). Ha MHUKDOKAJBKYJIATOPE BBLIYHMCIHUTD
¢ Tounocteio Ao 0,1 M gmaMeTp IUPKOBOH apeHBI, €CIH €€ IIJIO-

maae cocrasiaser 2000 M2,
PemuTe ypaBHeHHE:

2 2
1y T=9 0 g) 2x+x' _gq
x-3

x+2

4:? Xutpoctn AunodanTta

Ckaure, KaKoe M3 KBAJPATHHIX YDaBHEHUIl Jierde DeHIMTh:
y*—-20y +96=0 wm x*-4=0?

Koneuno, Bropoe. O4eBHIHO, 9TO €ro KOpPHAMH OyAyT YmHC-
na 2 u —2. A nepsoe ypaBHeHHe YCTHO i DPeIIMTH He MOTry.
Ho mouemy Bml 3amanm sror BOmpoc?

Ilpy co3faHMM MaTeMATHYeCKHX MoJieJieli pealbHBIX sBJe-
HUII Bce JIOAM CTApPATCH co3faBaTh Haubojiee IMPOCThIE H
yAoGHEIe )i PACCMOTPeHHMSA Mojenu (ypaBHeHHs, HepaBeH-
cTBa M JAp.).
PasBe mepBoe m BTOpOE YpABHEHMSA ONMCHIBAIOT OJHO M TO
e saBJgeHue?

Iloka s 3TOro He rOBOPWJI, HO CIeIMaJbHO 0003HAYHI B 3THX
YpaBHEHHAX HEM3BeCTHBIE DasdHLIMU OykBamu. Xouy, 4TOOBI
BBl YBHAJM, KAk OT BeIOOpA HEM3BEeCTHOro (HO He OT ero
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o6o3HauYeHHA) 3aBHCHAT BHJ CO3AaHHOI Mojenu. Pacckaxy Bam o TOM,
kax JlmodanT ymesno BhIOMpasn HeusBecTHhIe. BOT ofHa M3 peIléH-
HBIX UM 3ajia4: HalTH JBa Ymcja, eciium ux cymma pasHa 20, a mpo-
uapefgesne pasHo 96.

#%, CoBcem npocras 3ajada. Moxker GBITH, f He pemry COCTaB-
m JIeHHOe ypaBHeHHWe, HO sanumy ero OwsicTpo. CMoTpHTe: ecinn
y — mepsoe umcyo, To 20—y — Bropoe umciao. Bor ypaBHe-

mme: y(20-y)=96. ITocne mpeoGpasoBaHWil OHO MPHUMET BHJ

y:—-20y +96=0.
Kak pas nepsoe H3 JaHHEIX BaMu ypaBHeHUH.

Tenepr mocaymaite, Kak paccyxjan JlmodanT npu pemnie-
@ HUHM 9ToM 3amauyu. OueBHHO, UCKOMEIE YHCIa He PABHBI MeX-

Ay coboit (B mpoTmBHOM ciydae ecam ux cymma 20, To mpo-
U3BeNeHHe MOJKHO ObLto 6eITh paBHEeiM 100). 3HaumT, OAHO u3
ypces Ha X OoOJbIe HOJOBHHBI MX CYMMBI, a ApPyroe — Ha X MeHb-
me monoBuHBEI. To ecTs omHo umcyio paBHo 10+ x, a apyroe paBHO
10— x. Torga (10 + x)(10 — x)=96, orkyaa 100 —x2=96, wm x*=4.
ITocne aroro [uodaHT JErKo HAXOAWI X =2 (OTPMIATEJLHBIX UHCEeJ
I'PEKH TOrZla He 3HAJM), 3aTeM OIpeJensy UcKoMble umcia: 12 u 8.
KeraTi, MOKelllk IIPOBEPHTH — 3TH 4YUCA SBJIAIOTCA TaKKe KOPHIA-
MM YPaBHEHHs, KOTOPOE THl COCTABHJIA.

w Jla, ofa ypaBHeHUWs NPHUBOAAT K pelIeHui0 3azadu. Temeps
A A OyIy MBITATHCS CO3/aBATh PasHbLIe MOJEeJIH PellleHHs 3ajadu
. M BHIOMpATh M3 HUX Hambojee KPACHBYIO HJH IPOCTYIO.

€To4 BblAeNeHUA NOJZIHOro Keaaparta

MeTon pelleHuss KBaapaTHbIX YPaBHEHWA, C KOTOPLIMU Bbl MO3Ha-
KOoMUTECH B 3TOM naparpade, umeer 6onblIOe 3Ha4YeHue Ons uay-
yeHms MHoOrux Tem kypca. C ero nomouwbio 6yayT BbiBeaeHsl $op-
Mynbl KOPHEW KBaapaTHOro ypasHeHus. B psape cnydaes Meton
BblAE/IeHNs1 NOSIHOro KBagpata obnerynt uccneposaHue KBagpaTuy-
HOW (YHKUUM U MOMOXET MpW pelleHnn KBaapaTHbiX HepaBeHCTB.

Hy>XHO BCNOMHMUTL:

® pasjioKeHHe MHOTOUYJIeHOB HA MHOMKHUTEIH C I[OMOINLI0 (opMyna
KBaJ[paTa CYMMBI ¥ KBaJpaTa PasHOCTH ABYX YHCeJ;
® pemeHWe ypaBHeHHU Buja x>=d.
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[ peleHuMs KBaJpATHBIX yYPABHEHWII NPUMEHSAETCH METOHN BhIIe-
JIEHHA TIIOJHOro KBajapara. IlosceuM aToT MEeTOJ Ha IIpHuMepax.
3apaya 1. PemwuTs KBagpaTHOe ypaBHeHHe x2+ 2x—3=0.

P Ilpeo6Gpasyem aT0 ypaBHEHHE TaK:

x*+2x=3, x2+2x+1=8+1, (x+1)°=4.
Crnegosarensro, x+1=2 unu x+1=-2, orkyaa x;=1, x,=-3. <]

Pemas ypaBHenme x%+2x—-3=0, MBI mpeo6pa3oBalHM ero Tak, 4TO
B JIEBOM 4aCTH MOJy4YMJICA KBaapaT ABydieHa (x+ 1)?, a npasas gacTb
HEe COJEePXKUT HEeU3BeCTHOE,

3apavya 2. Pemnts ypaBHeHMe x2+6x—T7=0.

» TIlpeob6pasyem aT0 ypaBHeHHMe TaK, YTOOEI B JIEBOH YaCTH IOJY-

YUJICA KBaJpaT ABYYJIEHA:
x2+6x=7, x*°+2-8x=T,
x*+2-3x+3*=T7T+3% (x+3)°=186.

IloscauM »TM mnpeo6GpasoBaHus. B BeIpaskenum x°+6x mepsoe
cjlaraeMoe — KBaJpaT YHCJIa X, a BTOPOe — YABOEHHOE IIPOM3Be-
peane x u 3. IloaToMy AJisi MOJY4YeHUs B JIEBOM YACTH ypaBHe-

HHMA KBajJpara [ABy4JeHa HYKHO NpUOaBUTHL K 06EMM HacTAM ypas-
HeHua 32,

Pemas ypaBuenue (x + 3)2=16, monygaem x+3=4 unu x+3=-4,
oTKyZa x,=1, x,=-7. <

Japava 3. Pemuts ypaBHeHme 4x?—8x+3=0.

- 4x?—8x=-3, (2x)°-2-2-2x=-3,
(2x)*-2-2-2x+4=-83+4, (2x-2)*=1,

2¢-2=1 nau 2x-2=-1, xlzg, x2=-;—. <]
3apava 4. Pemntns ypasHenue x2+5x—14=0.

» x?+5x=14, x2+2-gx+%=14+%,

9
2’

OTtseT. x,=2, x,=-7. <
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YCcTHbie BONpPOCHbl U 3apaHus

1. OGocHoBaTh 3Tambl npeobpasoBaHus ypaBHeHus x°+2x-3=0
k Buay (x+1)>=4 B sagaue 1.

2. ITosicHUTH 1B BTOPOro sTama npeobpa3oBaHWs ypaBHEHUSA B 3a/a-
e 2.

3. IToscHUTL IEJb TpeThbero srama npeobpasoBaHUs ypaBHeHHSA B 3a-
nage 3.

BBOAHbIE ynpaXHeHUs

1. IIpeacraBuTs B BHAE MHOT'OYJIEHA: 2
1) (x+3)% 2) (2-2x)% 3) Bx-1)% 4) [x—*] .

2. Haiitu HeHM3BEeCTHBIA MHOMKHTEJb X, €CJH:
1) 14=2x; 2) 7=2x; 3) %=2x; 4) 1=2x.
3. IlpeacraBuTe B BHAE KBajJpaTra JABy4YJIeHAa:

1) x2+4x+4; 2) x2—6x+9; 3) 4a>-12x+9; 4) i+x+x2.

YnpaxHeHus

428. HaiiTn Takoe IOJIOMKHUTEJNBHOE YHCIO M, 4TOOBl JaHHOe BbIpaike-
HHe OBLJIO KBAAPaATOM CYMMBI HJIA PasHOCTH:

1) x?+4x+ m; 2) x?-6x+m; 3) x*—14x+m;
4) x%+16x + m; 5) x?+mx+4; 6) x2—mx+9.

429, MeTonoM BBIJEJIEHUS IOJHOIO KBaJpaTa penIiuTh ypaBHEHHE!:
1) x?-4x-5=0; 2) x?+4x-12=0; 3) x*+2x-15=0;
4) x*2—10x+16=0; 5) x2—6x+3=0; 6) x2+8x—-T7=0.

Pemurs ypaBHenue (430—432).
430. 1) 9x*+6x-8=0; 2) 25x2-10x-3=0.

1) x*-5x+4=0; 2) x*—8x-10=0.
1) 2x2+8x-5=0; 2) 5x>—Tx—-6=0.
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06 ucropun I}

MeToa Bbigenenus nonHoro keaapara y an-Xopeamu

Bel momHUTE, YUTO CJIOBO aszefpa MPOM3OMILIO OT «ay-mrebp»,
@ﬁ", BXOAAINEro B 3arojOBOK 3HAMEHHMTOM KHHUIru aji-Xopeamu?
% B 9T0il KHUT'e PACCMOTPEHBI IPHEMEI PeIIeHH VPaBHEHHUH: aJ-
Oxcebp (60ccmarnosnenue — NepeHOC clIaraeMbIx) ¥ 6an-myKabaia
(npueedenue — orbpaceiBanue ciaraembix). C IOMOIIBIO STHX HpPHE-
MOB an-XOpe3MH pellaJ JUHeHHbIe W KBaJpaTHBIe YpaBHEHHA.
. SHAUMUT, MBI YYHMM CEroAHA TO, 9UTO YYEHBIE 3HAIH eIé
:1} B Cpegnue Beka?

Huuero yausurensuoro. Kaskaeiii desoBeK B CBOEM DAasBH-
G¥Gy THH U 00pasoBAHHHM NPOXOAHUT BeCh NYTh Pa3BUTHA YeJOBe-
-

uecrBa. Mrak, an-Xopesmu B Hagase IX B. B cBOéM aire-
6panuecKoM TpakTrare Iaj TNOAPOOHOe ONMHMCAHHEe PpeIIeHHH IIecTH
BUJIOB ypaBHeHMIi:
1) ax®=bx; 2) ax?=c; 3) ax=c;
4) ax*+bx=c; 5) ax®+c=bx; 6) bx+c=ax>.

An-Xopesmu He ynoTpebisiii OTPHLATEIbLHBIX YHCEJI, II09TOMY pac-
CMATPHBAJI B YPaBHEHUSAX TOJBKO AEWCTBHUA cJoxeHudA. Jloboe mu-
HellHOe WM KBAJIpATHOE YDABHEHHE OH NPUBOAMJ K OXHOMY H3 IIe-
CTH BHJIOB, a 3aTeM peIIaJ CBOMMH MeTOJaMH.

Hanpumep, ypaBuenume x%+ 12x—-40=2x-1 an-XopeaMu permu
OBl ciemyromuMm obpazom:

1) npumerun 6w1 «an-mxebp» (mepeHéc «BHIUMTAHWE» M3 ONHOM uUa-
CTH ypaBHEHHA B APYryio) u moayumna 6e1 x?+ 12x+1=2x+40;
2) npumenun 6B «Baj-mykabana» (orGpachiBad M3 KaMKAOH YacTH
ypaBHeHHA 1 u 2x) m momyumn x?+ 10x=39.

Ilpu pemenun ypasHenus x°+ 10x=39 B cBoém Tpakrare <«Kn-
Tab an-gxebp Ban-mykabana» an-XopesMu NPHUBOAUAT (PAKTHYECKH
reoMeTpPHYeCcKyI0 HMIUIIOCTPAIMI0 BHIBOJA
¢opMyJIBl KOpHEHl KBAaJApPaTHOrO ypaBHE- x+5
HHUA Memodom 8bl0eJleHUA NOJHO020 Kéa-
a3 7 i | 512

pama. ( ) x (_ﬂ)

An-XopeaMu paccy:Kaanl Tak: IUIO- 2 2
manb GosbInoro KBajapata pasHa (x + 5)%.
9Ta mIomAaAb CKJIAALIBAETCH W3 ILIOIA-
A¥ 3aKpalleHHOW (GUrypsl, paBHOH x°+
+10x (4Tro coOTBeTCTBYeT JeBO# uacTH
VPaBHEHHsA) H ILIOMIANM YeTHIPEX KBaj-

‘ A
Y

paToB CO CTOPOHAMH g, paBHOi 25. BHa-

(sHavenme x+5=-8 He paccmaTpuBa-
JIOCB) M, 3HAYHT, X=3.

umr, (x+5)*=39+25, oTkyaa x+5=8 (5)2 5. I(51
2 E)
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eweHue KBafpaTHbiX ypaBHEHUNA

PaHee 6binM PAaCCMOTPEHbI NMPUMEpbl PELLeHWi KBaApaTHbIX ypas- |
HEeHWIA MEeTOAOM BblAeNeHus nonHoro keagpata. C NOMOLbID 3TO-
ro meroga 6Gyaer BbiBegeHa dopMyna KOpHeW KBaaparHOro ypas-

|- HeHus oOLEero Buga W nokasaHo eé NnpUuMeHeHue.

HYy)XHO BCNOMHMTh!:
dopMyabl KBagpaTa CyMMbBI M KBajpaTa PasHOCTH;
pellleHUMe ypaBHeHHU Buzaa x°=d;
CBOMCTBA YpaBHEHUIl;
NOHATHE KBaJAPATHOIO KODHA H3 YHCIA;

TOXKAECTBO Jx_2 =|x].

PaccMOTPUM KBaJipaTHOe ypaBHeHHe oOmiero Buza: ax’+bx+c¢=0,
roe a#0.

PaszenunB obe yacTHm ypaBHEHHA Ha 4, HOJY4YHM:
[}
a

IIpeo6pasyem »TO ypaBHE€HHEe TaK, YTOOBI B JeBOH YaCTH NOJYYHJI-
cA KBajgpaT ABYYJIeHA:

x2+2x+£=0.
a

x2+lx=_%,
a a

2 2
b b c b

X2 4+2—x+|—| =—=+|7|>
g Tt 2a] a+[2a]

2

b b? — 4ac
Xt — =——, 1
¥ 2a 4a® H
2 9 2
Jbi -4
Ecau b?—4ac=0, To :c+i - (4 =48 , OTKyZIa
2a 2a
Gl b® —4ac _i_f_\jbz—‘lac
. . 2@ . WA = ga, 2
WA
-btb?-4dac
x1_2= 2a . (2)

@opmyay (2) HaswsiBaioT ¢GoOpMyI0oH KOpPHell KBAaJApaTHOrO ypaBHe-
HHA o0Imero BHAA.
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3apava 1. Pemuts ypasHeHme 6x°+x—2=0,
» 3mece a=6, b=1, ¢=-2. Ilo dopmyne (2) HAXOZUM:

. _-1+12_4.6(-2) _-1+/49 _117
7 I = ’

2:6 12 12

_11;7=%, x2=%=—§. OTBer. x1=%,
Japava 2. Pemuts ypasHeHue 4x2—4x+1=0.

> 3mece a=4, b=—4, c=1. Ilo dpopmyre (2) HaxOAMM:
=441 _4az0_1

’ 2-4 8 2

1 -1
OTtBeT. x==. <
2

OTKyJa X, =

Ecnu B paBeHcTBe (1) mpaBas yacThb oTpuIlaTeNbHa, T.e. b?—4ac <0,
TO paBeHCTBO (1) He MoXKeT ObITh BEPDHBIM HH NOPU KAKOM JeHCTBH-
TEJIBHOM X, TAK KaK ero JjieBad 4acTh HEOTPHUIATeJbHA.

| YpaBuenue ax®+bx +c=0 He UMeeT eHCTBUTENLHLIX KODHEH, ecan
—4ac <0. Boipaskenue b’ —4ac HA3BIBAIOT AUCKPHUMMHAHTOM 1 000-
dHavalT OykBou D, T.e. D=5b%-4ac.

Japava 3. JlokasaTb, 4TO ypaBHeHHe x’—4x+5=0 He uMeeT Jeii-
CTBHTEJIEHBIX KOpHEeH.

» Bpecy a=1, b=-4, ¢=5, D=b*—-4ac=(-4)’-4-1-5=-4<0.
3HAYHUT, JaHHOEe yDaBHEHUE He MMeeT JAeHCTBUTEJbHBIX KOpHei. <

Japavya 4. Pemnrts ypasHeHume 2x°+3x+4=0.

» Tlo dopmyrne (2) mmeem: .1:1‘2:_3i §-424 Yucmo, crosdiee

oA 3HAKOM KOpHSHA, OTPHUIATEJBHO: 4
D=9-4.2-4=9-32<0.
OTBeT. YpaBHeHHe He HMeEeT NeMCTBUTEJLHBIX KOpHel. <]

Henoneele KBaZipaTHBIE YpaBHEHHWs TaKKe MOKHO pemiaTh o ¢op-
mysne (2), oZHaKO NIpPH HX pemeHUH yaobHee MOJb30BATHCH IIpPHUEMA-
MU, paccMoTpeHHBIMM B § 26,

Japaua 5. JlokasaTh, YTO KODHMU KBaJpPATHOTO YPaBHEHUHA

ax?*+2mx+c¢=0,
rae a#0, m?*—ac>0, MoxHO HaxoauTsL 1o (Gopmyne
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b 3Bnecs b=2m. Ilo obmeit Gopmysie KOpHeHl KBaApaTHOTO ypaBHe-
Hua (2) monyuaem:

-2m + \J4m? - 4ac - —2m +2Jm® - ac 5 —-m+m?—ac 4
a a

2a 2

X,2=

3apava 6. Pemurs ypaBHenume 3x?—-4x+1=0.
P 3Bpecs b=-4=2-(-2), t.e. m=-2. IIo dopmyne (3) HaxOZUM:

2% 4-
Xy 2= 3 3=2;1, oTKyZa x,=1, x2=é. <]

YcTHbIe BONpPOCH M 3anauun|

1. OGocHOBATE BEPHOCTH PAaBEHCTBA Y= 21
a a
2. C momomIpI0 CBOMCTB ypaBHeHHH 00OCHOBATH 3Tambl IpeobpasoBa-
HUA ypaBHeHusaA ax’+bx+c=0 (a#0) ¥ sugy (1).

-btb% — 4ac
2a '

4. Kak naseiBaeTcs BeIpaykeHume b’—4ac, rae a m b — roahdunuen-
ThI, ¢ — CBOGOJHBLIN WJeH KBaJApaTHOro ypaBHeHus ax?+bx+c¢=0?
Kax o603HauamT 35TO BhIpaXkeHue?

5. Ilpm Kakux yCJOBHAX KBajpaTHOE YpPaBHEHHE HE HMeeT IelCTBH-
TeJBbHBIX KOpHeH; MMeeT OAMH KOpPeHb; MMeeT [ABa KOPHA?

6. OBocHoBaTs BBIBOJA (OPMYJILI KODHEM KBaJpaTHOrO YpaBHEHHHd,
¥ KOTOPOro BTOPO# Koad@HUIIMeHT IIpeAcTaABHUM B Buae 2m, TAe m —
LeJjioe 4YHuCJIO.

3. Ilpouurare dopmyny x,,=

BeoagHbie ynpaxueuun]

1. Pemute ypaBHeHHe:
1) x2-81=0; 2) 5x2+15x=0; 3) (x—2)’=0; 4) (x+1)>-1=0.
2. HasBaTe KO2(M®HUIUEHTH M CBOOOAHBIN YieH KBAAPATHOIO ypaBHe-
HUA:
1) 2x*-3x+1=0; 2) —x2-2x+3=0;

3) —5x%2—-12x=0; 4) 7Tx2-18=0.
3. Haiitu 3HaueHue BuIpaseHus b°—4ac, eciu:
1) a=1, b=3, c¢=-5; 2) a=6, b=-2, ¢c=1;

3) a=-1, b=4, ¢=-2; 4) a=-2, b=-5, c=-1.

4. HpeﬂCTﬂBHTL B BHIOe RBMP&TB OJHO4YJIeHa CTaHIaApPpTHOI'0O BHIA BbI-
paxeHue:
1) 4a?; 2) a’bt; 3) 2a5; 4) 23—5:;8.
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YnpaxHeHus

433.

434.

435.

Haiiti 3HaueHume BeIpakeHus /b —4ac npmn:

1) a=38, b=1, c=-4; 2) a=3, b=-0,2, ¢=-0,01;

3) a=T7, b=-6, ¢c=-45; 4) a=-1, b=5, ¢=1800.

PemuTs KBazpaTHOEe ypaBHEHUE:

1) 2x2+3x+1=0; 2) 2x?2-3x+1=0; 3) 2x>+5x+2=0;
4) 2x*-Tx+3=0; 5) 3x*+11x+6=0; 6) 4x2-11x+6=0.

HaiiTu Bce 3HAueHUs X, MPU KOTOPBLIX 3HAUYEHUME BHIPDAXKEHHUS Das-
HO HYJIIO:

1) 2x2+5x-38; 2) 2x2-Tx—4; 3) 83x%+x—4;

4) 3x?+2x-1; 5) x2+4x-38; 6) 3x?+12x+10;

7 -2x2+x+1; 8) —3x%2—x+4.

Pemute KBagpaTHoe ypaBHeHue (436—437).

436.

437.

438.

1) 9x2-6x+1=0; 2) 16x*-8x+1=0;

3) 49x*+28x+4=0; 4) 36x*+12x+1=0.

1) 2x2+x+1=0; 2) 3x*—x+2=0;

3) 5x°+2x+3=0; 4) x*-2x+10=0.

He pemasi ypaBHeHUs, ONpPeeJUTEL, CKOJbKO KOPHEA OHO MMeeT:
1) 2x*+5x-T7=0; 2) 83x*-Tx—-8=0;

3) 4x2+4x+1=0; 4) 9x2—6x+2=0.

Pemiuts ypaBHeHue (439—441).

439.

440.

441.

442,

1) Tx*-6x+2=0; 2) 3x?-5x+4=0; 3) 9x*+12x+4=0;
4) 4x>-20x+25=0; 5) 4x*+12x+9=0; 6) x>2-3x-4=0.
1) 6x2=5x+1; 2) 5x*+1="6x;
3) x(x-1)="172; 4) x(x+1)=>56;
5) 2x(x+2)=8x+3; 6) 3x(x—2)-1=x-0,5(8+x?).
2 4+3x _ 247, % =8x e
1) —y = g 2) Z +2=11;
3) 22 +x _2-3x_x*-6, 4) x2+x_3—7x=0,3_

3 4 6 14 20
Haiitu Bce 3HaueHUs @, IPU KOTOPbIX ypaBHeHue ax’+3x+2=0,
rae a#0:
1) umMeeT ABa pas3aUYHBIX KOPHS; 2) He UMeeT KODHEH;
3) uMeeT OJAMH KODPEHBb.
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443. HaiiTu Bce 3HAYEHUs ¢, IPU KOTODPHIX ypABHEHHe x2-2x+q=0:
1) uMeeT 1Ba PABIMUYHBIX KOPHS; 2) UMeeT OAMH KOpeHb.

444. PeminTh ypaBHeHHWe, HCIOIB3YH hopmyany (3):

1) 5x2-8x-4=0; 2) 4x?+4x-3=0; 3) 5x?-26x+5=0.
C mOMOIBI0 MHKDOKAJBKYJATOPA DPELINTH ypaBHEHWE:

1) 2,5x% — 30,75x +93,8=0; 2) 1,2x*+5,76x + 6,324 =0;

3) 17x*-918x - 125 307 =0; 4) 13x2-T02x-82251=0.
Samncate (GopMyJSTy KOpHeil KBapaTHOTO ypaBHEHHA X2+ 2mx +

+c¢=0, pemuTs ¢ DOMOmBIO 3TOH (HPOPMYJIBI YPaBHeHHe:

1) ¥2-12x+20=0; 2) x*+10x+24=0;

3) x>+ 10x—-24=0; 4) x*-50x+49=0.
C HmoMOIIBI0 MHUKDOKAJIBKYJIATOPA HANTH HPUOIMKEHHBIE 3HAYE-

HHA KOPHEH ypaBHeHHs C TOYHOCTHIO go 0,01:

1) 1,83x%+5,7x+5,1=0; 2) 2,3x2-30,1x +89=0;

3) x*+19x-68=0; 4) x*-23x-51=0.
Hoxasare, uro ypaBHeHue x°+ px—1=0 npu m060om P uMeeT ABa

Pa3JIHYHBIX KODPHS.

[449) Moxasars, uTo ypaBHenue ax’+bx—-a=0 npu a#0 u mo6om b
HMeeT [Ba DPas3JIMYHBIX KOPHH.

O ¢dopmynax KopHeil He TONbKO KBagpaTHbIX YypaBHEeHUN

ITpodeccop, KTo mepsBBIM HAET topmynsl KopHe#ll KBajpar-
44 HBIX ypaBHEHMii?

OnpuH M3 MepBBIX TPYZOB, B KOTOPOM BHIBOAATCH STH (dopmy-
G§ey JIbl, UDHMHAJIEHKUT UHAMHCKOMY MaTeMaTHUKY Bpaxmazynme
®  (ox. 598—660). Ou npepnoxun Gopmyny KOpHeil KBajpar-
HOTO ypaBHeHMA BHAa ax’+bx=c, rne a>0, TpaKTHYECKH COBHAaa-
I0OIyio ¢ TOH, KOTOPOHl MBI HMOJb3yeMcH ceroaus. B EBpone dopmynsr
KOpHell KBaJDATHHIX ypaBHeHWH (AHAJIOTHYHBIE
TéM, KOTOPBIMH IMOJIb30BaJICA aj-XOopesMH) BIep-
Bele noABUAUChk B «Kuumre abaxa» Jleomapdo
Husanckozo (Pubonawuu) (ok. 1170—1250)
B 1202 r. CospemeHHBIN Buj (POPMYJB KODHEH
KBaJpaTHOTO ypaBHeHUA npuobpenu B XVII 8. 61a-
rogaps paboram P. Ilexapra u W. HpioToHa.
ITomuwnTe, B 7 Kaacce Ber HaM pacckasbiBa-
44 1M MHTEepeCHBIe W IIOYYHUTENbHEIE HMCTOPHH
M3 KUBHH yuéHbeIx? Pacckakure, IoKa-
Jy#icTa, 0 JKHUBHH KAKOro-HUOYIHL MaTeMaTHuka, 3a- JI. @Pubonayym
HHMAaBIIeroca H3y4YeHWeM KBaJAPATHBLIX YPaBHEHHIA.

Awnanor 06 ucropumn
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Pacckasky BaM O BBIIAIOMIEMCS MaTeMaTHKe, acTpoHOMe, (du-
socode u moare Omape Xaiiame (ok. 1048—1122), woro-
pelii BHéC GONBIION BKJIAX B TEOPHIO DPelIeHHdA ypaBHEHHIA.
Popunca Omap Xaliam Ha ceBepe HUpana,
a xua ¥ paboran BO MHOTHX ropojax Cpenneit
Asuu — Camapkanjge, Byxape u ap. B Te Bpe-
MeHa Ha BocToke wacToO IIIM BOWHBEI. XallaM HC-
OBITBIBAJ HYKAY, sapabaThiBal Ha KHUSHB YeM
MOT, M JJIf CHOKOWHEIX 3AHATHH HAyKOW y Hero
oCTABAJIOCH OYEHb MAJO BpeMeHH. Bbll mepuoj,
KOrjla eMy MOKDOBHTEJbCTBOBAJIM 3HATHBIE BeJb-
MoK, B Te roasl OH NHcaJ 3aMedaTebHBIN
rpakrar «0 mokasaTelbCTBAX 3amad anrebpel
BaJI-MyKabajni», TPOBOJUAJ ACTPOHOMHYECKHE Ha-
GIOfleHAA, CO3AABAJl COJIHEYHBIN KaJeHAaph, pas-
BUBAJI TEODHIO KylOuuecKux YypasHeHuil.

p Ky6uueckue... DT0 ypaBHeHHs ¢ HEHM3BECTHBIM B TpeThe# cre-

‘424 mnemm?

O6muit Buj KyOMUeCKOro ypaBHEHHA TAKOM: ax®+bx®+ecx+
?’_A‘, +d=0, rae a#0. Omap XaijiaM pelnajJ reoMeTPUYECKHM Me-
™ 1o0oM uacTHBIE cjydam 2TOro ypapHeHus. IlmiTajca HAHTH
dopmysny KopHeit jro6oro KyOGuIecKoro ypaBHEHHA anrebpan4ecKu,
HOo He cmor. B XVI B. uraneAHCKHE MaTeMATHKH Cyunuon 0enb
®eppo (1465—1526) u Huxkonro Tapmanvs (1499—1557) mnam-
nu GOpMYJBl ANA PeMIeHHs KyOWuecKMX YypaBHEHHH, & onyoauKo-
pan mx B 1545 r. Jaceporamo Kapdawo (1501—1576) (ero mms
B HOCAT 3TH (DOPMYJIBI).
Ilpodeccop, HO Ber He pacckasaid, KOTfla W KaKHe CTHXH

Omap Xanam

‘s8 nucan Omap Xaiism, pas Bel HasBajd ero u mO3TOM.

e

Jla, Omap XaifaM BOIIEJ B MCTOPMIO M CBOMMH 3aMeHaTeJb-
HBIMHM YeTBEDOCTHINMAMH, BOCIEBaIOIHMM cBobony, JTO60BB
4" yu wmyapocts. OtH cruxu (pybau), HamoNHeHHEBIE rryboKHEM
unocodbckum cmbiciom, B XIX—XX BB. OBLIM TIepeBefleHBl IMOYTH
HA BCe #3BIKA Mupa. [IpMBesy TOJBKO ABa M3 JIOGMMBIX MHOIO Her-
pepocTuinnii Omapa XaisimMa.

Yro6 MYApO IKM3HEL IPOKHTH, 3HATH HAZOOHO HEMAJO.
JIlpa BasKHBIX IpaBUJa 3allOMHH JJIf Hadanua.

Tel Jydine rojojai, 4eM UYTO IOHNANO eCTh,

U ayume Oyab OXHH, YeM BMecTe C KeM IOHajo.

He cmoTpu, 4TO MHOH BhIIIE BCeX IO yMY,

A cMoOTpH, BEepeH CJIOBY JM OH CBOEMY:

Ecau oH cBowx cjaoB He OpocaeT HA BeTep —

Her meHBI, KaK TH CaM MOHHMAaellb, eMy.
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PuBeAEHHOe KBaapaTHOe ypaBHEHMe.
opemMma Buera

B atom naparpade Bbl nosHakoMuTech C 3ame4vartenbHbiMU Teo- —l
pPémMamMu, Ha3BaHHbIMW UMEHeM YyXe 3HaKOMOro Bam $paHuy3cko-
ro marematuka ®. Bueta. 3tm Teopemsl B psge cnyyaes noseo-
NIAIOT pelaTtb KBaapaTtHbie YpPaBHEHWSI YCTHO, HaXOAWThb BTOPOM
KOPEHb KBaApaTHOro ypaBHEHUS, eCnu O4MH ero KOpeHb WU3BEeCTEeH.
MO3HaKOMUTECH C HOBbIM CrNOCOGOM pasnoxeHuns MHoOro4neHa supa
ax?+bx+c¢ Ha MHOXUTENU B cnyyae, Koraa v3BeCTHbl KOPHW CO-
OTBETCTBYIOLLEro eMy KBaapaTHOro ypaBHEHWS.

HyXHO BCNOMHUTB:

LIIOHATHE KBAJPATHOIO YpDaBHEHUSA;
(bOpMyJIEI KOpHEH KBaJApDATHOrO ypPABHEHUS:

IPpaBHJIA CJIOMKEHHS U YMHOKEHUS MHOI'OYJIEHOB;

Pas3JioKeHHe MHOIoYJIeHa HA MHOKHUTENH CHoco6oM IPYIIIMNPOBKH;
OCHOBHOEe CBOMCTBO JpOGHM M ero IpUMeHeHUe OPpH COKpAaIleHUuH
anrebpanyecKux Apobeii.

Onpenenenne. Ksagparuoe YpPaBHEHHE BHAA
xX*+px+q=0 (1)
Ha3BIBAETCA NPHBENEHHBIM.

B atom ypaBHenumn CTAPIIMK KO3((PUIUEHT paBeH equaune. Ha-
npumep, ypaBHeHHMe x°’—-3x-4=0 sgpiagercs IPUBEAEHHBEIM KBaAparT-
HBEIM YpaBHEHHEM.

Besikoe kBazpatHOe ypaBHenme ax?+bx+c=0 MoyKeT OBITH IpHBe-
AeHO K BHAY (1) nesenwem obeux uacteii ypaBHeHus Ha a=0.

Hanpumep, ypaBrenme 4x2+4x—3=0 feneHneM Ha 4 NPUBOAUTCH
K BHAY x"’+x-%= !

Hafiném xopau npusenésnoro KBaJpaTHOro ypaBHeHus (1). IInsa aro-
TO BOCIOJIb3yeMcs (OpMyJIOf KOpHEH KBaApaTHOro YpaBHeHHUs oOmre-
ro Buga ax’+bx+c=0, T.e. opmynoit

_ —b*b® -4dac @)

ITpuBesénnoe ypaBHenume x2+ Px+q=0 ecrs wacTHHIH cayuaii ypas-
HeHusA obuiero BujAa, B KOTOpoM a=1, b=p, ¢c=q. Ilosromy mns npu-
Be/JEHHOTO KBaJPATHOTO YDaBHEHUS dopmysa (2) nmpurumMaer Bux:
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W

-q. (3)

®opmyny (3) Ha3HIBAIOT (POPMYJIOH KOpHeH NpUBEAEHHOr0 KBajapar-
goro ypasHemus. Popmyioil (3) ocobeHHO yA0OHO MOJIBL3OBATBCH, KOT-
Ja p — 4E€THOe UHCJIO.

3apaua 1. Pemurs ypaBHeHume x°—14x-15=0.

» Ilo dopmyne (3) maxommum: x,,=7+.49+15=T%8.
OtBeT. x;=15, x,=-1. <

Jlis NpUBeAEHHOTO KBAJPATHOIO ypPaBHEHMS CIpaBeANuBa CJeAyIO-
mas Teopema:

TEOPEMA BUETA | Eciu X, ¥ X, — KODHU yPaBHEHHS
x’+px+q=0,
TO CIpaBefJuBBI (POPMYJIEI
X, +Xy=—Py X1 X3=¢,
T.€. CyMMa KODHe# NpPHUBEAEHHOrO KBaJpaTHOTO ypaBHEHMA paB-

Ha BTOpPOMY KO3(duIueHTy, B3ATOMY C IPOTHBOIOJIOMKHBIM 3HA-
KOM, a IPOM3BeJileHue KOpHell paBHO CBOOOAHOMY YJEHY.

® Ilo dopmyne (3) umeem:

2 2
x1=*§+1/ g] i x2=~—‘§—,} g] g

CkyaabiBasg 3TH pPaBEeHCTBA, IOJydYaeM: X+ X;=-—p.
IlepeMHOKasi 3TH paBeHCTBA, IO (GopMyse PasHOCTH KBaApaTOB IO-

JydaeM:
2 2 5 2 2

Hanpumep, ypasHenue x°—13x+30=0 umeeT KOPHHU X, = 10, x,=3;
cymMMa ero KopHeil x;+x,=13, a uUX mpousBejeHHe x,x,=30. Orme-
THM, UTO TeopeMa Bmera crpaBeiiuBa ¥ B ClIy4ae, KOTZa KBaapart-

xl'x2=

HOe ypaBHEHHME HMMeeT [Ba DABHBIX KOPHA! X, =x2_—-—§.
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Hanpumep, ypaBHenme x2—-6x+9=0 wumeer PaBHbIE KOPHHU:
X,=Xx;=3; UX cymMMa X,+x,=6, mpoussemeHue x.%,=9,

Japava 2. OnuH U3 KOpHe#l ypaBHeHHS x*+px—12=0 pasen x,=4.
Haiitu xosddunumenr p u BTODO# KOPEHb X, 9TOrO ypaBHEHUS.
» TIlo Treopeme Bumera x,-x,=-12, X, +x,=—p.
Tax xak x,=4, To 4x,=-12, orkyaa x,=-3,
p=—(x;+x,)=—(4-3)=-1.
Otser. x,=-8, p=-1.

Japava 2. CocTaBUTh NPUBESHHOE KBaJpaTHOe ypaBHEHHE, KODHH KO-
TOpOoro x;=3, x,=4,
» Tak kak x,=3, x,=4 — KopHH ypaBHeHMA x*+px+q=0, T0 mo
Teopeme Buera
P==(%,+x)=-T, g=x,2,=12.
OtBeT. x*2-Tx+12=0. <]

Japava 4. OnuH U3 KOopHeH ypaBHeHuA 3x2+8x —4=0 TOJIOKUTEJIEH.
He pemas ypaBmenus, onpejesuTs 3mHax BTOPOT'O KOPHA,

» Paspenus obe 4acTH ypaBHeHHS Ha 3, noayuum: x2 + gx—§=0.

ITo Teopeme Buera x1x2=—§<0. ITo ycnosuio x,>0, ciaemosa-

TeJBHO, X,<0. <]

Ilpn pemeHnu HeKOTOpEIX 3agau IPUMEHAETCA CJeAyIolasi Teope-
Ma, obpaTtHas Teopeme Buera:

L. : ' ! Ecnu uwmena p, ¢, x,, x, TakoBsr, uTO
Xt X=-p, x;-x,=q, (4)
TO X, M X, — KOPHH ypaBHeHHs x’+px+¢q=0.
| — —

® IlopcraBuM B JeByio uyacts x2+ Px+q BMECTO p BeIpa)KeHUe

—(x,+x;), a BMecTo ¢ mpoussexenue X+ X,. IMonyuum:
x2+px+q=x2—(xl+xz)x+x1:c2=x2-xlx—x2x+x1x2=
=x(x—xl)—xz(x—x1)=(x-x1)(x—x2).

Taxkum obGpasom, ecaum uwmcia P, G, X, MU X, CBA3AHLI COOTHOIIIEHUS-
MU (4), TO IpH BCeX X BHIMOJTHIETCH PaBeHCTBO x2+px+q=(x-x1)><
X (x —x,), U3 KoTOpOrO CHeayer, uTO X; M X, — KODHHM ypaBHeHUS
X*+px+q=0. O

C nomomso Teopemsi, o6paTHO#i Teopeme Buera, HHOTZIa MOXKHO
nox6opomM HaiTH KODHH KBaJPATHOTO YPaBHEHUA.
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3apava 5. INogbopom HaAWTH KOPHM YDaBHEHHSA x2-5x+6=0.

» Bpecs p=-5, ¢=6. Ilonbepém znBa umcna x, U X, TakK, 4TOOBI

x1+x2=5, x1x2=6. :
3amerus, uto 6=2-3, a 2+3=5, no Teopeme, obpaTHO# Teope-
Me Bumera, monayyaeMm, 4TO X;=2, X,=3 — KOPDHM YPaBHEHUHA
x2-bx+6=0. <

x—x-12
x+3
P PasjioKHUM UHCAUTENb Apo6M HAa MHOMKHUTEIH:
22— x—12=x’-4x+8x—-12=x(x-4)+3(x—4)=(x—4)(x +3).
2
x*-x-12 _(x-4)(x+3) = ~4. <

CnepnoBaTesbHO, =
x+3 x+3

3apnava 6. Yopocrurs ApoGb

Mzuorousnes ax®+bx+c, rae a#0, HA3BIBAIOT KBaJApPaTHBIM Tpéx-
YJIeHOM.

IIpu pemenuu 3agadm 6 KBagpaTHBINA rTpéxusnen x?—x—12 6b1 pas-
J0JKeH Ha MHOXKMTENH crnocoboM rpynnupoBku. Ero MoxHO OBLTIO TaK-
e pAasJOoKHUTbL HA MHOMKHTENH, HUCIONb3ysA TeopeMy O DPasjJoiKeHHH
KBaJPAaTHOTO TPEXUJeHAa HA MHOMKHTeNH:

 TEOP -

 TEOREMA Ecim x;, ¥ X, — KODHM KBaJPaTHOr0 YpPaBHEHHU:A
ax?+bx+c=0, To mpu BCeX X CIpPaBeJJINBO DPaBEHCTBO

‘ ax’+bx+c=a(x—x)(x—x;). (5)

® IIpeoGpasyeM BeIpakeHue, CTOAILEE B npaBoit yacTy paBeHCTBa (5):
a(x—x)(x—x,)=ax’—ax-x,—ax-X;+ax,xX;=

=ax?—a(x,+ xy)x+ax,;x,. (6)

Tak KaK x; ¥ X, — KOPDHM ypaBHEHHHA ax?+bx+c=0, T.e. ypaBHe-

HUA X% + -E—x + %: 0, To mo TeopemMe Bmera

b c
x1+x2=—(—;', x1x2=3|

otkyzaa a(x,+x,)=-b, ax,x,=c.

IloxcraBiAasl 9TH BLIPAXXEHWS B PaBeHCTBO (6), momyuaem (Hopmy-
ay (5). O
2x? + bx — 3

Aanava 7. YOpOCTUTE BBIpAXKEHHE — .
xf-x-12
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» Pasjio’KHM YHCIUTENb W 3HAMEHATENb Jpo0H HA MHOMKHTEIH.
1) VpaBrenme 2x2+5x—-3=0 uwmeer KOPHH X, = %, x,=-3. Ilo
AOKaszaHHOU Teopeme 2x2 + 5x — 3 = 2[.1: - %](x +3)=(2x - 1)(x + 3).

2) Ypasuenme x°-x-12=0 umeer KOpHH x,=-3, x;=4. Ilo po-
KazaHHOU Teopeme x*—x—12=(x+3)(x—-4). Takum obpasom,
2x®+5x-8  (2x-1)(x+3) _2x-1 4
x2-x-12  (x+3)(x-4) x-4°

YcTHble BONpoCH u aanauun[

1.
2.

i =TS A N W

oo

Kakoe xBaapaTHOoe ypaBHeHHMe HA3BIBAIOT NpUBENEHHBIM?

ITpeo6pasoBars ypaBHenme 3x2—6x+7=0 BUJY IIPHUBEIEHHOI'O
KBaJIDATHOTO ypaBHEHUS.

. Ilpusectu  opmyny kopueit KBaJpaTHOrO ypaBHEHHS BHJA

x*+px+q=0,

. Copmynmposars Teopemy Buera.

ChopmymupoBars Teopemy Buera AJIA CAydas X, =X,.
Cdhopmynuposars Teopemy, obpaTHyYI0 Teopeme Buera.

. U3Becrno, uro omun us KOpHell KBaJpaTHOrO ypaBHEHWUS: 1) x?+

+px+10=0; 2) X®+px—-T=0— orpunarenes. OupegeauTts 3HAK
BTOPOT'O KODHA.

- Kakum MeTozoM pasmoken Ha MHOMUTENH YHCIUTEND Apobu B 3a-

maue 67

. Paznoxure Ha MHOXUTE M KBaJIDATHBIN TpéxuneH ky?+ ly + m, ecau

Yy ¥ Yy, — KODHU ypaBHeHuMs ky’+ly+m=0.

BeBoaHble ynpaxHeHus

1.

Pemute ypaBuenme:
1) x2-0,09=0; 2) x2+—%x=0;
3) x’+4x+4=0; 4) (x+2)2-4=0.

. BeimonauTe nenenue oGemx wacrei YPaBHEHHUSI Ha NepBBIA Ko3hdu-
IIUeHT:
1) 2x2—3x+5=0; 2) %x2+2x—§=0,

. Haiitu cymmy u npomssegenme BBIDAKEHU I :

1) x+{yx* -y n x— 22— y; 2) ~x+\y+x* u —x—Jy+x2.
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4. Coxpatuth Apobn: 1)

Cx+1)(x+3), 2) (1-3x)(x+2)
(3 + x)2x (x-3)(8x-1)

5. Haiitu mpousBefieHue KOpHeH ypaBHEHHSA x*—-5x+6=0 u cpaBHUTH
ero co CBOOOJAHBIM YJIEHOM YPaBHEHU.

6. HaiiTu cymMMy KOpHe# ypaBHEHHA X°— 5x+6=0 u cpaBHHUTH €€ CO
BTOPBEIM KO03(DOHUIMEeHTOM YpPaBHEHHSH.

anaxneuuni
450, PemuTh NpUBeAEHHOE KBajpaTHOe YPaBHEHHE:
1) x2+4x-5=0; 2) x2—6x-T=0; 3) x2-8x-9=0;
4) x*+6x—-40=0; 5) x2+x—-6=0; 6) x?—x-2=0.
451. (Yerso.) Haiitm cymmy u mnpousBelieHHe KOpHe#i IPHUBEJEHHOTO
KBAJpPATHOTO yPaBHEHHUdA, MMEIOIIero KOpPHH:
1) x2-x-2=0; 2) x2-5x-6=0; 3) x*+3x+2=0;
4) x?+3x—-4=0; 5) x2-Tx+5=0; 6) x2+9x-6=0.
452, (Yerso.) Opue u3 KOpHe#l ypaBHEHHA x2—-19x+18=0 paBen 1.
HaiiTi ero BTOPO# KOpPEeHb.
453. (Ycrao.) Onun u3 KopHeil ypaBHEHUS 28x2 + 23x - 5=0 paBen —1.
HajliTu ero BTOPOH KODPEHB.
454. (Yeruo.) He pemas ypaBHeHMs, HMMEIOIIEro KODHM, ONPEAEJUTH
3HAKM ero KOpHeM:
1) x2+4x-5=0; 2) x2+5x+3=0;
3) x2-5x+3=0; 4) x*-8x-T7=0.
455. BanucaTs NpUBeJEHHOE KBaJpaTHOe ypaBHEHHE, HMelollee KOPHHI
1) x1=3, x2=_1; 2) x1=2, x2=3;
3) x,=-4, x,=-5; 4) x,=-3, x,=6.
456. ITonGopoM HAWTH KOPHH YypaBHEHHA:
1) x*+5x+6=0; 2) x2-Tx+12=0; 3) x>~ 6x+5=0;
4) x> +8x+ T7=0; 5) x2-8x+15=0; 6) x>+2x-15=0.
457. KBagpaTHBI TPEX4Y/eH pa3joKUTh Ha MHOMHUTEJH:
1) x?-5x+6; 2) x*+4x-5; 3) x%+ 5x — 24;
4) x?+x—42; 5) 2x2-x-1; 6) 8x%+ 10x + 3;
7) —6x2+ Tx - 2; 8) —4x?—-Tx+2.
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458. CoxkpaTuTh APOOL:

459.

461.

462.

463.

7 - A =12 x+3
1) X +x 2; 9) X +4x . 3 ;
) x-1 ) x—2 ) x2 —6x-27
-8 2x2 —3x -2 3x%? +8x-3
4) = == 0) ————
) x? —x-56 %) 4x% -1 ) 9x% -1
Pemute nmpuBenéHHOEe KBajpaTHOE ypaBHEHHUE:
1) x2 —2J3x-1=0; 2) x?—2J5x+1=0;
3) x2+2x-4=0; 4) x2 —4JTx+4=0.
Pasno)XuTh Ha MHOMKHTEJH:
1) x®-3x?+ 2x; 2) x%+4x%—21x;
3) x®+ 5x%— 24x; 4) x®-9x2-22x,
CokpaTutbk ApoOb:
1) x4+ 6x-7, x*-8x-9, x> -8x+15, 4 36 + bx — x*
x2-Tx+6 %2 +9x+8’ -x*4+5x—6’ %2 —x-20"
YopocTuts:
1 1 3 1
1 : 2 i ;
x2—7x+12+x—3 x24+6x+9 x+3
) 7 5 4 bx+1 _ bx’+x

5x +3x—2 bHx-2 22 4+9x-10 " x%2 -2x+1’

ITycrs ypaBHenme x°+px+¢g=0 nmeer ABa AeHCTBUTENLHBIX KOD-
HA X; U X,. 3alucaTh NPHUBEAEHHOE KBaJpaTHOE ypaBHEHUE, HMe-
0lee KOPHU —X; U —X,.

[464] Kopru x, u x, xBagpaTHOro ypasHemus x*+6x+qg=0 yznosner-

BOPAIOT YCIOBHMIO X,=2x,. Haiitu ¢q, x,, x,.

I{‘.opm{ X, M X, KBaZipaTHOro ypaBHeHHs x°+ px+3=0 ymosiuer-

BOPAIOT YCIOBHIO X,=3x,. Haiitu p, x,, x,.

He Bbrumcinas KopHeit x, u x, ypaBHeHus 3x*—8x — 15=0, maiitu:

1 1 % x
1) =4 = 2) x2 4+ x2 3) =142, 4) x3 + x3.
) xl xz" ) 1 2y ) xg xl’ ) 1 2

C nomompl0 MHUKPOKANbKYJAATOPA HANHTM KODHM yYDABHEHWS; IO

Teopeme Buera BBIACHUTHL, ABJIAIOTCA HalifleHHble 3HAYEHUA TOY-
HBIMH WM NPUOJIMKEHHBIMHM 3HAYEHUSMU KOPHEH ypaBHEHHUS:
1) x2+2x-1=0; 2) x*-2x-2=0;

3) x2+1,8x-28,35=0; 4) x*-39x-1026=0.
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Mouck ueneix KopHei

o
T
Q
o
o
[
T
s
o
M

NpUBENEHHOTO KBAJPATHOTO ypaBHeHHMs x’+px+¢=0, To

xy+ X, =¢q. [loaToMy ecnu A NMONpOLIY Bac HAWTH LeJible KOp-
BN ypaBHeHHs x?+80x—81=0, To BH Oyzere MX HMCKaTh CpPelH Je-
JuTeNeil cBobomHoOro uieHa, T.e. cpegu uwmcen +1, +3, +9, 27,
+81. Y6eamBiumch B TOM, 4YTO 4YHCJI0 1 ABIAeTCA KOPHEM ypaBHe-
HUA, BBl JIErKO HaWJéTe BTOPOH KOpeHb, pas3fesIMB CBODOAHBIA 4YjeH
Ha obHapy:xeHHBIHI KopeHb. Mo)XHO [JoKa3aTb, YTO eCclU YypasHeHue
N10001 cmeneHu ¢ UeNOYUCIeHHbIMU KoIP@uuueHmamu umeem uye-
Jble KOPHU, MO OHU A6AAMCcA Oeiumenamu c60000H020 “leHd.
Hanpumep, eciau BaM CKamyT, uro ypaBHenume 2x°—5x®?—4x+3=0
MMeeT Ilejible KODHM, TO Bbl OyZeTe MX HCKATh CPelH JeJUTesei
yucaa 3, T.e. cpegu umcen 1, +3.

@ Ber ybeguiuce B TOM, 4YTO €ciIM YHCIa X; H X, — KOPHH

A npoeepun noacranoBkoil umcna 1 m —1. OOHapy»KuJi, 4TO
—1 s#ABafercs KOpHeM JaHHOro ypaBHeHuA. Teneps HYMKHO
MpoBepATH 4ucaa +37

MoO3KHO TIpOBEPATH M HX, MOXKeT OBITh, ecTh eIlé IeJible Kop-
G8G» HU. A MOXKHO PasieJATh MHOTOYJIEH, CTOAIIUI B JIeBOH YacTH
“~ ypaBHeHUsd, Ha X — X,, Tle X; — IeJOYHCIEeHHBI! KOPeHb ypaB-

HeHHsA. B Hamem cay4dae pa3gesiuM MHOI'OYJIeH Ha X + 1:

_2x*-5x"-4x+3 | x+1
N
_—Tx%-dx
~Tx?—Tx
_8x+3
3x+3
0
Taxum obpaszom, 2x% — 5x% —4x+ 3= (x+1)(2x%— Tx + 3). Temeps HyX-
HO HaiiTM KopHHM ypaBHeHma 2x2-Tx+3=0.
§1 y»ke BBIUMCJIMJ KODHHM 3TOT'0 KBAJAPATHOTO YPaBHEHHWS IO

dopmye KOpHe#l — aTO 4Yucaa 3 H %

Ckasku, a no aHajoruu c¢ dopmynoir (5) U3 Texcra mapa-
rpacda He MOJKENIb JIM THl PA3JIOMKHUTH 3aJaHHBIM MHON dUe-
THIPEXUJIEH HA MHOMKHTENN?

Mory: 2x*—5x*-4x+3=2(x+1)(x-3) . Cpenarmo mpo-

x__]:
2

@ @‘ i

BEpPKY: IIOCJe BHITOJHEHHs NeHCTBUI YMHOXMEHUS B IpaBOH
4YacTH paBeHCTBA # TONYYMJ MHorouigeH 2x°—5x*—4x+3.
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pPaBHEeHUs, CcBOASILLMECH K KBagapaTHbIM

CyuiecTsyeT Hemano ypaBHEHuWii, KOTOpble nocne npeobpasosaHuii
npUBOOATCA K BUAY KBagpaTHOro ypasHeHws. HekoTopble ypasHe-
HUS yOoaeTcs NPUBECTU K BMAY: «MPOM3BEAEHUEe paBHO Hynio». Ecnm
cpean MHOXWTENen okasbiBaeTCs OAHOYNEH, ABYYNEH WX KBaapar-
HbI TPEXYNEH, TO PEeLIeHWe YPaBHEHWA CYLUECTBEHHO YMNpoLaeT-
ca. B atom naparpade OyayTr pacCMOTPEHbI NPUMEPLI PasNUYHbIX
YPaBHEeHWN, CBOASALLUMXCA K KBagpaTHbIM.

HyXHO BCNOMHMTE!

CBOMCTBO BO3BEJAEHUS CTEIeHH B CTeIeHb;

HaxoxJeHWe oOIero 3HaMeHarTess ajrebpamuecKux apobeii;
pasjoyKeHWe MHOTOYJIEHOB HA MHOMKHTEIH;

yCIIOBHEe DaBEHCTBa HYJIO NPOU3BEAEHUS, Apob6H;

001aCTE JONYCTUMBIX 3HAYEHHUH BBLIPAMKEHM;

TIIOHATHE KOPHS YPABHEHHS;

CBOMCTBa ypaBHEHWIi;

NOHATHE KBAAPATHOTO YpPaBHEHUA;

¢dopmMynEl KOpDHE# KBaJApATHBIX YpPaBHEHHII;

pPasjioyKeHHe KBaIPATHOIO TPEXYJeHA HAa MHOMKHTEJH.

3apava 1. Pemnts ypasHenme x!—Tx2+12=0.

» OGosmauum x?=t¢, Torma ypaBHeHMe IpHUMeT BHA: t2— Tt+12=0.

Pemasa 510 KBajJipaTHOe ypaBHeHUE, IOJydaeM: ti=4, t;=3.

Taxk kak t=x? TO pelIeHWe HCXONHOTO YPABHEHHS CBOAUTCS
K PpelleHMIO ABYX ypaBHeHuit: x’=4, x?°=3, orkyga x, ,=12,

X3,4 =i\/§°
OTBeT. x1'2=i2, x3I4:iJ§. Q

ﬂ YpaBrenue ax*+bx*+c¢=0, rae a#0, HASKLIBAIOT GMKBAaAPATHBIM.

3ameHo#t x’={ 9TO ypaBHeHHe CBOAMTCA K KBAJPATHOMY.

3apavua 2. Pemnts GuxBagpatrHOe ypaBHeHme 9x*+ 5x2—4=0.

P OGosmaumm x?=t. Torga maHHOe ypaBHeHHWEe IPDUMET BHA:
9t2+5t-4=0. i
Pemas aTo KBagpaTHOe ypaBHeHHe, HAXOLHUM: t, =% t,=-1.

YpaBHeHue x? =§ HMeeT KOPHH x;_gzig, a ypaBHeHHe Xx°=
He HMeeT JeHCTBHUTENbLHLIX KODHEMH.
2
OTBer. x1_2=i§. <
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— 4 =
x+2 x-38

3apava 3. Pemurs ypaBHEeHHE

P> OO6muii 3HaMeHaTenb ApoOeii, BXOAANMUX B YypaBHeHHWE, pPaBeH
(x+2)(x—38). Ecim x+2#0 u x—3#0, To, ymHO)kaa obe ua-
¢t ypaBHeHusa HaA (x+ 2)(x —3), mosydaem:

3(x-3)—-4(x+2)=3(x+2)(x—3).
IIpeobpasyem 2TO ypaBHeEHUE:

3x-9-4x-8=3(x*—x-6),

—x—-17=83x2-3x-18, 3x*-2x-1=0.
Pemasa monydyeHHOe KBaJpaTHOe ypaBHEHHEe, HaXOAUM €ro Kop-
BH: x;=1, x,= —%. Tak kKak mpu x=1 u x= ~% 3HaMeHaTeJIHn
apobeit MCXOTHOTO ypaBHeHUs He obpamjaioTcsas B HYJb, TO YHC-
aa 1 m —% ABJAIOTCA KOPHAMM HCXOAHOT'O YpPaBHEHUH.

OTseT. x,=1, x2=—%. <

1 3 3—x
G-D@E-2) xz-1 x-2' 1)
B TIo yemoBuio (x—1)(x—2)#0. Ymuoxasa obe dwacTu ypaBHEHHSA
Ha (x—1)(x—2), monyuaem: 1+ 3(x—2)=(3 —x)(x—1). IIpeobpa-
3yeM 9TO ypaBHEHHeE:
1+3x-6=—x2+4x-3,
x?-x-2=0. (2)
Pemasa noaydeHHOe KBajJpaTHOe ypaBHEHHe, HaXOAMM €ro Kop-
HEA: x,=-1, x,=2.
IIpu x=-1 3EaMeHaTe] M HCXOLHOIO ypaBHEHMs He 00pallaroTCH
B HYJb, CJIEeJ0BATEJHHO, UMCIO —1 — KOpPeHb MCXOJHOI0 ypaBHe-
gua. Ilpy x=2 sHaMeHaTenm ABYX JApobeil MCXOAHOrO ypaBHe-
HUS DPaBHBI HYJIO, II03TOMY YHCJIO 2 He fABJAeTCA KODHEM WHC-
XOJHOI'0 YpPaBHEHUA.
OTtBeT. x=-1. <

B zagzaue 4 mcxopHoe ypaBueHue (1) O6b110 cBelleHO K KBaJApaTHO-
My ypaBHeHMI0 (2), uMmeromemy aBa KopHsa. OguH M3 HuUX X;=-1 #B-
nserca KopHeM ypaBHeHusa (1). JIpyroil KopeHb X,=2 He HABJIAETCH
KOopHeM ypaBHeHHs (1), B 3TOM ciy4yae ero Ha3BIBAIOT NMOCTOPOHHHM
KOpHEeM.

3apava 4. Pemurs ypaBHeHHE

Takum oOpas3oM, NMPU YMHOMKEHUHM YPaBHEHHs Ha BbIDa)KeHHE, CO-
Zepikalee HEM3BECTHOE, MOI'YT NOSBUThCA MOCTOpPOHHMe KopHHU. Ilo-
9TOMY IPHM pellleHHH ypaBHEHHs, CONepskallero HeH3BeCTHOe B 3HAa-
MeHaTeJe ApoOH, HeEOOXOAMMA INPOBEPKA.
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3apava 5. PemuTs ypaBHeHHe

x+7 1 + 1 =
+4 x+8 x24Tx4+12

P Pasnoxum KBazpaTHbI# TpéxuneH x’+Tx+12 Ha MHOMXUTENIH.
Pemrass ypaBHenme x%+ Tx+12=0, HaxoguM ero KOpHH X,=-3,
x,=—4. Ilostomy x?+ Tx+12=(x+3)(x+4). YmHOxkUM 0be ua-
CTH JaHHOTO ypaBHeHHUs Ha OOIOUIl 3HamMeHaTeNnb nApobeit, T.e.
Ha (x+3)(x+4). Ionyuum: (x+ 7)(x+3)—(x+4)+1=0. Ilpeob-
pasyeM 3TO ypaBHEHHE:

x2+10x+21-x—-44+1=0, x2+9x+18=0.

Pemasa sTo ypaBHeHUe, HaXOAUM €ro KOpHH: X, =-3, X,=-—6.
IIpoBepum aru KopHu. IIpm x=-3 3HaMeHaTeJHW BTOPOM M Tpe-
Thell ApobGell MCXOAHOro ypaBHEHHUs o0palifarTcA B HYJb, I03TO-
My X;=-3 — HOOCTOPOHHUU KopeHb. Ilpu x =—6 3HameHnarenu Ipo-
el UCXOAHOrO ypaBHEeHMs He pPaBHBI HyJw0. IlogcTaHOBKOH X =—6
B MCXOJJHOE ypaBHEHHE MOIKHO YOEAMTHCSH, YTO 3TO YMCJIO ABJIA-
eTcsi KOPHEM VpaBHEeHUS.

OtBeT. x=-6. <

YCcTHBIE BONPOCHI U 3apgaHuUs

1.

2.

Kakoe ypaBHeHue HasbIBaloT OuWKBazpaTHbIM? IIpuBecTH npumep
OUKBAAPATHOIO YpPABHEHUA.

Kakyio 3aMeHy HEeM3BECTHOrO HY>KHO BBHITIOJIHHUTBH, YTOOBI ypaBHEHHE
ax*+bx?+c¢=0 (a#0) npusecTy K BHAY KBaApaTHOro?

. CKOJIBKO JeHCTBUTENbHBEIX KODHEHl MOJKeT WMeTh OMKBagpaTHOe

ypaBHeHHe?

. Kaxkoe BbIpaskeHue fABJIseTcsa OOIIAM 3HAMeHaTeleM Apobeii:

1 2 1 1
1 —
) x-5 & x+6 %) “

x—4 x?—16

. HO‘IEM}’ npH pelleHduHd ypaBHEHHsA, CcoJepXKallero HeH3BeCcTHOoe

B 3HaMeHareje Apobu, Heobxogmma IpoBepKa?

BBoaHble ynpaxXHeHuUs

1.

2.

Peunts ypaBHeHwue:
1) x2=25; 2) x*=5; 8) x*=-5; 4) x*=0.
IIpexscTaBuTe B BHAE KBajpaTa OJHOYJIEHA:

1) 16x*; 2) %y"; 3) x5y5; 4) 0,01x1%'2,
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3. Halitu gmonmycTumbie 3HaUeHus OYKB, BXOAALIMX B BhIpaKeHHE:
1 a 4 . 2 5 b
) x-5 x+3 )

x(x+1)+x—2'

4. ITogbopoM HANTH KODHW YpaBHEHHUA:
1) x*-5x+4=0; 2) x?-x-2=0;
3) x*+9x+18=0; 4) x2-Tx+12=0.

5. Y6eauBmiuck B TOM, 4TO x=-—1 siBJAsgeTcA KOPDHEM ypaBHEHUs, Hali-
TH BTOPOH ero KopeHb: 1) x?+T7x+6=0; 2) x*-8x-9=0.

6. PasiouTh HA MHOMKHUTENH TPEXUJIEH:
1) x*-6x-T; 2) 2x?-5x+3.

Vnpaxueuuuj

Pemute ypaBHeHue (468—471).

468. 1) x*-10x*+9=0;
3) x*-13x?2+36=0;

2) x*-5x*+4=0;
4) x*-50x*+49=0.

469. 1) x*'-3x>-4=0; 2) x*"+3x*-4=0;
3) x*+x*-20=0; 4) x*—4x*-5=0.
10 8_ g Ak s T gl
429 .1) =8 ) -5 =4 & xtx+3 20
40 40 1 1 5 4 4
4 __=1; —_— = ——""--=1,5.
) Al ) gtz & pates
3x+4 _ x-2 x+2 x-2_13,
LR ~ 4x+3’ s e pere e L
x+5 1 1 x2-2x-5 1
— . =1;
%) x+2 (x+D(x+2) x+1° ) (x—3}(x—1}+x—3
2 2
5y X~ __x __6 . 6) X _ 2x __3
) x+3 -3-x x+3 ) x-1 1-x x-1
472. Nmeer 1u neficTBUTENbLHEIE KOPHM YpaBHEHME:
1) x*—5x2+7=0; 2) x1+3x2+2=0?
473. Tlpu KaKuX 3HAYEHHMSAX X pPABHBLI 3HAYEHHsS BBIPDarKeHHI:
6 2 x+4 1 3 4
1) —+—— 2- s 2 - 1?
) x2—1+1—x . +1 ) X+2 x=2 4—x2+
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PemuTs ypaBHEHHe:

1) (x-1)"-5(x-1)2+4=0; 2) (x+5)'+8(x+5)°-9=0.
|475.| C nmoMOIIpI0 MHKPOKAJLKYJISATOPA PEIIUTL ypPaBHEHHE:

1) x*+3x2-7=0; 2) x*+5x2-5=0;

3) 6x*+19x*-47=0; 4) 5x*+18x%2-111=0.

3ameHa HeM3BeCTHbIX

craBjieHUs OMKBaJpaTHOrO ypaBHeHHMs B BHJe KBaJpaTHOroO.
B 7 wmacce MeTomoM 3aMeHBl HEM3BECTHBIX BBI IIOJIB30BA-
JIUCh IPH PeIIeHUH CHUCTEeM ypaBHEHMH, CBOAAIIUXCA K JIMHEHHBIM.
Hanpuwmep, cucremy

@ BBl M03HAKOMHIHKCE C npHMeHeHHeM 3aMeHbl =it Ald npeng-

10 4 =g

xX+y x-Y
., 6 L

xX+y x-Y

310 MHTEpecHOo E

=u " 1 =v ofpamajy B CHCTEMY JHHEM-
xX+y x—y

10u —4v =3,

Tu—-6v=2.

@ Iymaw, 4TO MBI OCBOMJIM 3TOT TOJIE3HBIHM MeTox. A cyiie-
L]
Fs

nocjye 3aMeHBbI

HBIX YpABHEHWI: [

CTBYIOT JIH KaKue-HUOYIb YypaBHEeHH#A, OTJHMYHBIE OT OHUKBa-
JpaTHEIX, HO TaK)ke CBOAAINMECA K KBaApaTHBIM?
Koneuno, cyumiectByior. Ilymaio, 4TO mocjie pacCMOTPeHMSA
OIHOT'O M3 HHUX BBl CMOJKETE CAMM KOHCTPYHPOBAThH MHTEpec-
Hble YPABHEHHS, MPUBOASIINE K DEIIeHHI0 KBAJAPATHBIX ypaB-
HeHHii. PemmmM, Hanpumep, Takoe ypaBHeEHHe:
(2x-1)(2x+3)(3x—2)(3x +4)=35.

P VMHOMUM B €ro Jesoii 4acTH NEPBYIO CKOOKY Ha IOCJIeLHION,
a BTOPYIO — Ha TpeThio. llonyduM ypaBHeHHE
(6x%+ 5x —4)(6x*+ 5x — 6) = 35.
Cpenaem sameny: 6x*+5x—5=y. Torma ypaBHeHHWe NpPHUMET BHJ
(y-1)(y+1)=35 umu y?=36.
Kopuamu atoro ypasHeHus saBasiorca y=-6 um y=6. BosBpamasace
K HEW3BECTHOMY X M pellad YPABHEHUS

6x2+b5x—-5=—6 u 6x%>+5x—5=6,

Haﬁﬂ.él\l: xl='—'%’ x2=H%! x3=1’ x4=_1%. q
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YpaBHeHus ¢ napameTpamMmu

ITomu0, MBI B 7 KJacce pellany JHHeHHbIe YpaBHEHHA C
*,* ) mapamerpamu. [lokasXKHTe HaM, KaK peIIalTCA KBaJgpPaTHEIE
©  YpaBHeHHs C [apaMeTpaMM.

Toneko s GBI He cTaJ BCAKOE YpPaBHEHHMe C IapaMeTpaMu
OTHOCHTH K TOMY WJIHM HHOMY Tuny. Hanpumep, ypaBHeHHe

x?2—3ax+2a%=0 (1)
npu a0060M SHAYEHHH @ fABJIAETCS KBaAPATHBIM. YpaBHeHUe
ax?’—(a+1)x+1=0 (2)

npu a=0 ABadercda JUHEWHBIM, a npH a#* (0 — KBaJpaTHBIM.

ITonpobyiiTe oTBeTHTH Ha Bompoc: «IIpM KaKWX 3HAUYEHUAX Iapa-
MeTpa a ypaBHeHue x’—3ax+2a’=0 umeeT ABa DPA3TUYHBEIX KOPHA?»

Pas aro ypaBHeHme KBaApaTHOe IpH J1060M @, TO ABa KOP-
+,* ] HfA OHO MMEEeT, KOrja AUCKPUMHUHAHT MOJIOKUTEJIeH, T. €. KOr-
" ma (-3a)’-4-2a’=a?>0. 910 BodMOkHO mpH a#0.
Tenepr monpobyio pemnTs ypaBHenue (2). Hrak, npu a=0 ypas-
HeHHe ax’—(a+1)x+1=0 obpamaerca B nuHeitHoe —x +1=0, Kop-
HeM Koroporo #ABidercAa uyumcao 1. Ilpm a#0 mmeem KBaapaTHOe
yPaBHEHHE C AUCKDPUMHHAHTOM

D=(—(a+1)’-4-a-1=a’+2a+1-4a=a>-2a+1=(a-1)>.
Haiigém ero kopuu:
_a+1%Ja-1? a4+1tla-1
ha 2a - 2a '

Ecmu a>1, 1o (no ompenenenuio moxyas) |a—1|=a—-1; ecan
a<0, o la-1|=—(a-1).

Ilosromy xopHM ypaBHeHus npu a#(0 MOMHO HaWTH mo dopmy-
1am

_a+1*(a-1)
L2 2a ’

Suauur, x,=1, x2=l?
a

IOna a#0 kopHH gelicTBUTenbHO Taxkue. I[OJHOCTBIO OTBET
' K BBITIOJHEHHOMY SaJaHMIO MOKHO B3amucaTh Tak: «Bcaum
"

a=0, To x=1; ecotw a#0, T0 x,=1, x2=l».
a

ITonpo6yiiTe Temeps camMOCTOATENIBLHO OTBETHTH Ha Bompoc: «IIpm ka-
KHX 3Ha4eHHWAX a ypaBHeHue (a +8)x*—8x—a=0 umeer eauMHCTBeH-
HBI KOpeHB?»
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eweHue 3apad
NOMOLLbLIO KBaApaTHbIX YPaBHEHUM

Bbl yxe ymeeTe pelatb 3agayyM C MOMOLLBIO YpaBHEHWI nNepBoW
crenenn. B atom naparpade OyayT paccMOTpeHbl 3ajadqu, Mma-
TeMaTtu4eCKOW MOAENbl0 KOTOPbIX SBNSETCA KBagpaTHOe YypaBHe-
Hue. bBypeTr nokasaHa BaXHOCTb OOHOrO M3 3TanoOB PelleHus Ta-
KUX 3apa4 — atana NpoBepKW HaWOeHHbIX KOPHEW Ha COOTBETCTBUE
YyCNOBUIO 3aa4u.

Hy)XHO BCNOMHMTB:
GopMyJNBl KOPHEM KBaApPATHBIX YPABHEHUM;

pellleHHEe YPABHEHUH, COAepIKAI[UX HEW3BECTHOE B 3HAMeHATele

apobm;
MOHATHE IIPOLEeHTAa,

GOpMYJIBI CKOPOCTEHl PABHOMEPHOI'O MPSAMOJHUHEHHOr0 BHUIKEHUS;
JBHMIKEHUS II0 TEUYEHWI0 W IPOTUB TedueHus pexu; dopmyny paboTs;

¢dopmMyJiBI IEepHUMeTpa ¥ IJIOI[aAH: TPeyroJbHUKA; IIPAMOYTOJbHIKA;

OCHOBHBIE€ 23Tallbl pPeIIeHHndA TEeKCTOBOI 3aja4dym.

PemuM HECKOJBKO 3a4a4 C MOMOIIBI0 KBaJAPATHBIX YpaBHEHHI.

3apaua 1. B maxrty OpoleH KaMeHb, ¥ 3BYK OT €ro yiapa ObLa yCJbI-

man cuycta 9 c. Onpegenurs rayOHHY IIaXThl, CHUTAA CKOPOCThH
aByka paBHo#t 320 m/c, a yckopeHue cBOOOJHOTO HmaJeHUA g paB-
EeIM 10 m/c?.

Hnsi HAXOMKJeHUs TIYOHMHBI IIAXTHI AOCTATOUHO ONPEAEeIUTH Bpe-
MA ¢ mDafeHusdA KaMH#A, TaKk Kak r.uzyﬁnﬂa IaXThI COTJIACHO 3aKO-
HY CcBODOAHOIO IAJeHUsA paBHA 5;— MeTpam.

Ilo ycnoBuiwo g=10 m/c?, mosromy ruiy6uHA IIaXThl paBHA 5t
merpaMm. C gpyroi cTopoHBI, IJIYOMHY HIaXThl MOXKHO HAWTH, YM-
HOKHB CKOpocTh 3Byka 320 mM/c Ha BpeMs ero pACIpOCTPaHEeHUs
OT MOMEHTA yJapa KaMHs [0 MOMEHTAa, KOorga ObLja yCJBIIIAH
B8BYK, T.e. Ha (9-1) cexyna. CiuenoBaTenbHO, I'NIyOMHA IIaXThI
paBHa 320(9 —t) merpam. IIpupaBHMBasA aABa HalIeHHBIX BbIpajke-
HUA AJA DAyOMHBL IIaxThl, NoJydaeM ypasHeHue 5t2=320(9 —1).
Pemum sTo ypaBHeHHe:

t2=64(9—1), t>+64t—64.9=0.
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PemrrM moJsiydyeHHOe KBaZpaTHOE ypaBHEHHE:
t, ,=-32 +322 +64-9 =-32+,/32(32+18) =
=-321,/32-50 =-32+,/16-100 = -32 + 40,

t,=8, t,=-T2.

Tak xkax BpeMs NajJeHUs KAMHS II0JIOKUTeNbHO, TOo t=8 c. Cie-
JOBaTEJNBHO, IIy0OMHAa IIaXThl pPaBHA

5t2=5:82=320 (m).
OteeT. 320 M. <]

Japava 2. ABrobGyc-sKcrnpecc OTIIPABUJICS OT ABTOBOK3aja B aspoIlopT,
HaxoaAwwmiica Ha paccroguu 40 xm. Yepesz 10 muu Beien 3a
aBroOycoM BhIexaJ mnacca)kup Ha Taxkcu. CKOpPOCTH TakCH HA
20 xM/4 Ooxnbmre cxkopoctu aBToOyca. HallTu cKOpocTs Takcu H
aBrobyca, ecjiu B a9pPONOPT OHH NPUOLIIM OZHOBPEMEHHO.

P Ilyers x KMJIOMETPOB B Yac — CKOPOCTh aBTOGyca, TOra CKOPOCTh
rTakcu paBHa (x + 20) KuromeTpoB B dUac.

Bpems nBHyKeHHs aBTOoOyca paBHO 40 yacaM, a BpeMs IBHIKe-
X

40
+2

HHUfA TaxKCH pPaBHO yacaMm. Ilo ycJaoBHIO 3afauu pasHUIA

MeXXJy BpPeMeHeM IBH:KeHHs aBToOyca M Takcm paBHa 10 mu=H,
T. €. % 4, CiemoBaTenbHO,

40 40 _1 (1)

Pemum mosiyueHHOe ypaBHeHHe. YMHOKas o0e yacTu ypaBHEHUHA
Ha 6x(x+ 20), monyuaem:

406 - (x + 20) — 40 - 6x = x (x + 20),
240x + 4800 — 240x = x? + 20x,
x? + 20x — 4800 = 0.

Kopau aroro ypasHeHus: x,=60, x,=-80. IIpu aTUX 3Ha4YEHH-
AX X 3HaMeHaTeau apobeif, BxomAmux B ypaBHeHue (1), He pas-
HBI HYJIO, NMoaToMy X, =60 u x,=-80 ABIAOTCA KOPHAMHU ypas-
Heaua (1). Tax xkax ckopocTk aBTOo0Oyca IIOJIOXKHUTENBHA, TO
VCJIOBHMIO 3aJa4d VIOBJIETBOPSET TOJIbKO OAHMH KopeHb: x = 60. Ilo-
8TOMY CcKOpocThk Takcu 80 Km/4.

OTeeT. Crkopocts aBTOGyca 60 KM/4, ckopocTs Takcu 80 xm/u. <

194 naea IV. KeagpaTHble ypaBHEHUs



Japava 3. Ha mabop pykomucH nepBelii omepartop, paboras OfuWH, mO-

TpaTua 6bI Ha 3 U MeHbIe, ueM BTOpoii. PaGoras omxHOBpeMeH-

HO, OHH 3aKOHYHMJH Habop Bceil pykonucu 3a 6 ¢ 40 mun. Cxouab-

KO BpeMeHH mnoTpebfoBajiock Obl Ka)XIOMy M3 HUX HA HaGop Bcei
pykonucu?

» IIpumem pabory mo Habopy Bceil pykomucu 3a emuHHOY. IIyeThb

IepBHIH ONEpaTop 3aTpaTUT HA HAG0pP PYKONMCH X YACOB, TOTAA

BTOpPOMY Ha 3Ty pabory morpebyerca (x+ 3) ugacos. IlepBriii ome-

" 1
paTop B3a dYac BBHIDOJHSET 1 yacrs paboTEl, a BTOPOM — ——
x

z+8
BCce pabo-

1 1
PaGoras BMecTe, OHHM BBHINIOJHSIOT 3a d4ac a+ S
TeI, a4 3a 6 u 40 mMuH, T.e. 3a 6% 4, OHHM BBINOJIHAIOT BCIO pa-

o6ory. Iloaromy 9

3

3to YpaBHeHHE MOXKHO 3anucaTh TakK:

1 1 3
v xi37 20 )
Ymuoxkasn obe ero gactu Ha 20x(x+ 3), moayuaem:
20(x+3)+20x=3x(x+ 3),
40x + 60 = 3x2 + 9x,
3x2-31x-60=0,
KopHu 3Toro ypaBHeHH:

1 1

=1,
x x+438

xi=12; = ---g-.

ITpu 5THX 3HAYEHHAX X 3HAMeHaTenu Apobeil, BXOAANMX B ypasB-
HeHue (2), He paBHBI HYJIO, IIO3TOMY X, =12 u x2=—§ — KOp-

Hu ypaBHeHHud (2). Tak Kax mo cMmeicay sazadm x>0, To x=12.
CnenoBaTesbHO, IEPBHIM OomepaTop 3aTpauuBaer Ha pabory 12 u,
Bropot 12 u+3 u=15 u,

OTtBeT. 12 u u 15 u. <]

YCcTHbIe BONPOCHI U 3apaHuUA |

1. HasBaTe sTanbl pemueHus sagadyd 1.

2. ITo kakoil dopmyJsie HaXOAUTCA PACCTOAHUE S, NPOMJEHHOE TEeJI0M
npu cBob6OJZHOM NAaAEeHUM 3a BpeMs f, €CJAM ero HadajabHAdA CKO-
pocte paBHa 07
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3.

4,

5.

Kax =HaseiBaercsa BeIpakeHme 6x(x+20) mna apobeil, BXOAAIIUX
B ypaBHeHHe (1)?

Kaxoe cBOHMCTBO ypaBHEHMH HMCHOJB3yeTCs OJiA HOJIyUYeHHA ypaBHe-
1
}: 12

HuA (2) us ypaBHeHHUS 6g l+
3 x+3
Ilouemy B 3ajaue 2 TOJBKO OAMH M3 KOpHeHW ypaBHeHus (1) ymos-

JIeTBOPSET VCJIOBHIO 3amaun?

BBOoaHBIE ynpaXHeHUSN I

1

7.

B npsaMoyrolbHOM paBHOOEZPEHHOM TPEYroJbHUKE KaTeT paBeH
X CM, a THIOTeHy3a Ha 8 cM 0oJibllle KaTeTa. 3amucaTh BHEIDAXKEHHUSA
A HaXO0MKIeHUs IIepUMeTpa U IJIOIaZHM 3TOr0 TPeyroJbHUKA.

Teno ABHUIKETCS pPaBHOMEPHO M NPAMOJHHEHHO CO CKOPOCTBIO
50 KM/4. 3anmcarh BBEIpaXKeHHE IJIsi HAXO0XKJeHHs BpeMeHH, 3a KO-
TOpOE 3TO TeJO IPEeoJ0JIeeT PACCTOSHHE S.

Jlogka aBuskercsi: 1) mo TedyeHHMIO peKH; 2) NPOTHUB TeUeHUS DPeKH
¢ cOBCTBEHHOUM CKOpPOCTBIO 7 KM/4. 3anucaThk BbIpaXKeHHe [IJId Ha-
XO0XKJAeHHs BpPEeMeHH, 38 KOTOpOoe JIOJKAa IPeojoJieeT pacCTosHHE §,
ecJ¥ CKOPOCTh TEeYeHUs PEeKHM X KM/d (M3BEeCTHO, 4TOo x< 7).
Pa6Gounii MOKeT BBIIOJIHHTL Bech 00BEM paboTel 3a X 4, a4 ero yde-
HUK — 3a Y 4. 3amucaTh BBIDa)KeHUe IJd HaXOXJeHUsA BPEMEHH,
3a KOTOpoe BeCch 00'bEéM pabOThI BBINOJHAT paboduili M ero yd4eHHK,
ecau OyayT paboraTh COBMECTHO.

KiueHT IOJOKHJI Ha HOBBIM cuéT B OaHKe x p. moa 5% TroJOBBIX.
Kakyo MakCcHUMaJbHYIO CYMMY OH CMOXKeT CHfITbH C 9TOTO CUETa 4Ye-
pes roxa?

HaiiTt nmoabopoM TOJIOMKHUTENIEHBIA KOpPeHb ypaBHEHHA:

1) x*+6x—-16=0; 2) x2-Tx-30=0.

=0.

2 _
PemuTs ypaBHeHue: 1) ¥ -2 =0; 2) L,
x? -4 x+3

YnpaxHeHus

476. HaiiTu aBa mocjieoBaTeNbHBIX HATypaJbHBIX 4YHCJAa, IIPOMU3Bele-

HHE KOTOpbIX paBHO: 1) 156; 2) 210.

477. HaiiTn aBa mnocjiefOBATEeJIbHBIX HEYETHBIX HATYPAJbHBIX YHCHA,

ecJM MX npousBeneHue paBHO: 1) 255; 2) 399.

478. [lepuMeTp IPAMOYroJbHUKA paBeH 1 M, a muomaas — 4 am?. Haii-

TH €ero CTOPOHEI.
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479,

481.

482.

487'

Capg mmomaneio 2,45 ra obHecéH wuaropoapio aamHOM 630 M.
Haiitn anauey m mupuHy caja, €Ciau OH HMMeeT IPAMOYIOJbHYIO

(popmy.
Paccroaame 400 KM cKOpbIii moesj; Hmpomeég Ha 4ac GbICTpee TO-

BapHoro. Kaxkosa cKoOpocTh KasKJOrO IOe3[a, ecJu CKOPOCTH TO-
BapHoro mnoesjga Ha 20 KM/4 MeHbIIe, 4eM CKOporo?

IIporynouynslii TemI0XOA OTHPABHJICA BHU3 II0 TEYEHHIO DEKH OT
npucrtasy A u npuyanua K npucrasu B. Ilocae mosydacoBoit
CTOAHKH TeIJIOXOJ OTHpaBHMJica oOpaTHO M ueped 8 u mocje OT-
IUIBITAA U3 A BepHyJICA Ha 3Ty JKe mpucranb. KaxoBa CKOpoCThb
TEIJIOX0Aa B CTOSYeil BOJe, €CIM PACCTOAHHE MKy NPUCTAHS-
Mu A u B paBHO 36 KM, a CKODOCTb TeUeHHSA DeKH 2 KM/4u?

IBe Opuraner, paboras BMecTe, 3aKOHUMJIHM 3aroTOBKY Jeca 3a
6 nmeit. Cxonbko aHeit morpeboBanoch OBl Kaskaoit Gpurage Ha
BBIIIOJIHEHWE 3TOH paboThl, ecad OAHOM u3 OGpuraj AJA 3TOTO
Tpebyerca Ha 5 AHEHl MeHbIIe, YeM JAPYroiu?

Or KBaZpaTHOrO JHCTA OTPE3aJd IOJOCKY mupuuOit 6 cm. ILio-
mans ocrasmeiica yactu pasHa 135 cm?. OnpesenuTs mepBOHA-
4anbHBIE pasMephl JIHUCTA.

IInomaner npamoyroabHOro TpeyroibHuka pasHa 180 cm?. Haittu
KaTeThl 3TOr'0 TPEYroJIbHUKAa, eclu oAuH Gosbiue apyroro Ha 31 cm.

Paccrosiaue 30 KM OAMH U3 ABYX JBDKHUKOB npomén Ha 20 MuH
OvicTpee apyroro. CKOpoCTh IEepBOro JLIKHUKA OblIa Ha 3 KM/4
6onpire ckopocTu Broporo. KakoBa CKOpOCTE KaKIOT0 JBIKHHUKA?

HIBe Gpuragel crpourTeneii, paGoras BMecTe, MOCTPOMJIM KOIIADY
Ans oser 3a 12 ame#t. CKoJbKO AHeH moTpeGoBasock GBI HA CTPO-
MUTEeJbCTBO TAKOM Ke KoIIapbl KayKAoi Opurajzie OTAeNbHO, €CJIH
nepBoi Opuraze Hy»XHO GbL10 paborats Ha 10 gHeH Gosblne, yeMm
BTOpO#?

YUneHBI HMIKOJBHOIO KPYsKKa HATYDPAJMCTOB OTIPABHJIMCH HA Kare-
pe ana cObopa JeKapCTBEHHBIX TpaB. IIPONILIB BHH3 IO TEUYEHUIO
pexu 35 KM, OHHM CZeJajy TPEXYacOBYIO CTOAHKY, IIOCJE Yero Bep-
HyJuch Hasal. OnpeaeanTs CKOPOCTH KaTepa B CTOAYEH BoIe, eciu
Ha BCE IyTelIecTBHE YIIIO 7 4, & CKOPOCTb TEYEHUS PeKH 3 KM/d.

Ha cepexamue mytu mexay crannuaMH A u B moesn 6GbLI 3azep-
)xaH Ha 10 mMuH. YT06b! npuOHITH B B mO pacmuMCcaHHIO, MAalld-
HHCTY IPHILIOCH NEPBOHAYAJBHYIO CKODOCTh I0€3[a YBEeJIWYHUTh
Ha 12 xm/u. HaéiTu mepBoHauanbHYI0 CKOpPOCTH I0€3[a, €CJIU M3-
BECTHO, 4YTO DPACCTOAHME MeXAy cTaHumusMu pasHo 120 KM.
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3a 4 gHs COBMECTHOW paboTHI ABYX TPAKTOPOB PA3/IMYHOM MOII-

HOCTH OBLJIO BCIIaXaHO % mojs. 3a CKOJBKO .ZIHefI MOKHO OblLIIO

OBl BCIAaxaTh BCE HOJie KaKIbIM TPAKTOPOM OTAENbHO, €CJIH Hep-
BBIM TPAKTODOM MOJKHO BCIaxaTh BCE IoJe Ha 5 aHed OnicTpee,
yeM BTOPbIM?

490. PaGounit mosoxkua Ha xpaHeHue B cOeperaresnbHblit 6aak 50 000 p.

Ilo uUcTedyeHHMHM roja K €ro BKJaAy ObLIM NPUYHCIEHBI HOPOLEHT-
HBIe NeHbI'M, M B TO ’Xe BpeMs OH YBEeJWYHJ CBOM BKJIaJ eme
Ha 50000 p., a Mo MCTeYEeHHM eIIE€ OJHOr0 roja MOIPOCHJ BEI-
JaTh €My HaKOILIeHHble NPONeHTHbIe AeHbrd. CKOJIBKO NpOIeH-
TOB B roj Haumcider cbepbank, eciu paboumit mosyums 12 320 p.
IpPOIEHTHBIX JeHer, ocTaBus Bkiaag B 100 000 p. Ha HOBEINA CPOK?

491 ITsa pactBopa, u3 KoTopsix mepBbiii coxepxur 0,8 kr, a BTO-

poit — 0,6 Kr Ge3BOAHON CEpHOH KHCJIOTHI, COEAUHHUJIU BMECTe H
moayuuau 10 Kr HOBOro pacrBopa cepHO# Kucjaorel. HaiiTu mac-
Ccy IepBOro ¥ BTOPOTO PACTBOPOB B CMECH, €CJIM H3BECTHO, YTO
Ge3BOAHOI CepHOII KMCIOTEI B IepBoM pacrBope Obuto Ha 10%
fosnbmie, 4yeM BO BTOPOM.

s
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3onoTtoe ceueHue

f obeman pacckasaTb BaM O 3aMedaTeJbHOM OTHOLUEHHH Be-

JAWYWH, HA3BAHHOM €Ilé B APEBHOCTH 30I0MbLM CeieHUEeM.
Bel TOBOPHJIM, YTO AJA HAXOMKAEHHA ITOr0 OTHOIIEHHUS HYMXK-
‘+24 HO ymers pemiaTh KBaJpaTHble ypPaBHEHHA.

Bl HayuyMJMCh HMX peIlaTh, II09TOMY MBI BMecTe C APEeBHH- |
MM rpeKaMy IpoiiaéM IyTh OT IOCTAHOBKM 3aJayu ompejge-
JeHHA 30JI0TOrO CedeHMs N0 HAXOMIEHHSA ero 3HaYeHud. .

I'pexn moHsaHM, YTO 30JI0TOE CeUueHHMe MOABJIAETCHA TOrJa, Korja Ajau-

Ha Bcero orpeska (a +b) orHOCHT-

cs K anuHe ero Oossmmel gyactu a b t i

TAaK e, KAK 4 OTHOCHTCcA K b: & b
a+b_a 1)

a b

Haiiném BsHaueHMe OTHOIIEHHA AJWH OTPe3koB a u b, obpasyio-

mux 3onoroe cedeHme. M3 paseHcrBa (1) momydaem (a+b)b=a? |

unu ab+b?=a?. Pasgenus obe wacTu HOCJeAHEro paBeHcTsa Ha b?, l

uMeeM 3
a

L 2) |
b+1__ (} |
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Eciu ucxKoMoe OTHOLIeHHe % obosnaunTh OYKBOIl X, TO pPaBEHCTBO

(2) moxkHO sanmcaTe B BuIe:
x+1=x2

orkyza x2—x—-1=0 u x=1i2\@,
Tak xak x He MOMeT OBITH OTPHILATENBHBIM YHCIOM (KAK OTHOIIE-

HHe JJHH OTPE3KOB), TO x=¥ ~1,618.

HUraxk, —E-xl,ﬁ. Ho wmHOrza nonesHo moMHHTB, YTO gz0,6.
a

3onotoe cevyeHne U Yucnosoi psg PuGoHayum

>
=
&
r,a

*,*! CHBBIX aPXHUTEKTYDPHBIX COODY}KEeHHH, NOCTPOEHHEIX C CO-
" BuarogeHuEeM IpONOPIMI 30JI0TOr0 cedyeHussi. Ha ogHoM caii-

Té CKa3aHO, 4YTO CYIIEeCTBYeT HECKOJBKO CI0c000B HAXOMKIEHUSA
npubaMKEHHOTO 3HAYEHHSA JTOr0 3aMedaTesIbHONO OTHOIIEHHA. Bl
UX 3HaeTe?
CnocoGoB meiicTBHTENILHO HEMAJIO, e \
m':‘" HO Ha OpaxkTHKe ymobHee Bcero ;
#' ucmosb3oBaTh uucIOBOH pad Du-
Oonauyu (Ha3BAHHBEIM IO IIPO3BHINY BEI-
HaoLIerocs HTAJBAHCKOIO MaTeMaTHKa
CpenueBexoBbs Jleonapgo IImasanckoro):
1, 1, 2, 8, 5, 8, 18, 21, 34, 6b, s «
B oaT0if mociegoBaTeNBHOCTH IepBOe U
BTOpOEe YHCJIa PaBHHE 1, a Kamxgoe cie-
AyIolllee YHUCJIO NMOJNYYEHO MYyTEM CJIOMKe-
HUA [ABYX npeasigymux. Hanpumep,
13=8+5, 556=384+21.
Tax BOT, OTHOIIEHHME JABYX IOCJIEIO-
BaTeJbHBIX 4YHces H3 paga PuboHaAYYH
IaéT xopomee NPHUOJMIKeHNEe K BeJUUYUHe
30JIOTOTO CeYeHHd: 5:3=1,66T;
8:5=1,6; 13:8=1,625; 21:13=1,615;
34:21=1,619, u ganee nmonyuaem Bcé 6o-
1+J§

2 |

R PO S P ol A 07 L OB S T B T T o T e

P ITpoeccop, s B MHTepHeTe mocmorpesn dororpadpum Kpa-

Jiee TOYHEIe HpHﬁJIH}ReHHH qucJjga
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‘Peluenne npocTeiilinx cucTtem,
‘copepXawmx ypasHeHue BTOpPOW cTeneHu

Ona pewexHus CUCTEM YypasHEeHWW, coaepXawwx ypasHeHue BTO-
pOin CTeneHn, NPUMEHSIIOTCA Te Xe Cnocobbl, 4TO W ANS pelleHns
CUCTEM NVHEMHbIX YypaBHEHWIA — cnocobbl NOACTAHOBKW U anre6-
pav4eckoro cnoxexusi. [ns obnerdyeHns 3annucu pelieHnus Takux
CUCTEM MHOrOa MPUMEHSIOT 3aMeHy Heu3BecTHbIX. B aTom napa-
rpade PacCMOTPEHbl CUCTEMbl YPaBHEHW, AN PEeLUeHUs KOTOPbIX
TpebyeTca 3HaHMEe He TONbKO GOpPMys KOPHeW KBaapaTHOro ypas-
HEeHUS, HO W 3HaHWe Teopembl, obpaTtHoW Teopeme Bueta. i

Hy>XHO BCNOMHWUTH:

MOHATHE pellleHHsA CHUCTEeMbl YPAaBHEHHH C JABYMA HEU3BECTHBIMH;
CBOMCTBA YPABHEHHUN;

pellleHUsI CUCTEM JHHEWHBIX YPaBHEHHH IIOJACTAHOBKOM M CIOXKe-
HHEM;

dopMyaBl KOpHeil KBagpaTHOTO ypPaBHEHU;

Teopembl Bmera;

GopMyJIBI COKPALIEHHOTO YMHOMKEHMUS.

3apava 1. TunoreHysa NPsSMOYIOJABHOrO TPEyroJlbHUKa paBHa 13 cm,

P>

a ero miomazes 30 cm?. Haiitm KaTersl.

IIyers katersl paBHBI X U Yy caHTumerpaMm. Mcenonesys Teopemy
IIngaropa u GopmMmyny niaomaiu OPAMOYIOJIBHOTO TPEyroJbHUKA,
yCJIOBHE 3ajady 3alulleM TakK:

x?2 + =169,

%y = 30. 1)

IlpubaBisia K mepBOMY YpPaBHEHUIO CHCTEMBI BTOpPOE, YMHOMKEH-
HOe Ha 4, moaydaeMm:
x?+y?+ 2xy =289,

orkyza (x+y)*=289, wm x+y==*17. Tak KaK X U y — mojo-
JKHUTEeJbHBIe uucyaa, To x+y=17. VI3 aToro ypaBHeHHA BbIPA3UM
Yy 4Yepe3 X ¥ IOACTABAM B OAHO M3 ypaBHeHMH cucremsl (1), Ha-
npuMep BO BTopoe: y=17-—x, %x(l‘?—x)=30. Pemum moayueH-

Hoe ypaBHeHme: 17x—-x?=60, x*-17x+60=0, x,=5, x,=12.
IlogcraBasaa oTHM 3HaueHHsa B Gopmyny y=17—x, Haxogum
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y, =12, y,=5. B oboux caydyasax OAUH U3 KaTeTOB paBeH 5 CM,
apyroit 12 cm.

OtBeT. 5 em, 12 ecm. <

x+y=3,

Japavya 2. PemuTs cucTeMy ypaBHEHHH {xyz—lO.

P> TIo Teopeme, obpatHOl Teopeme Bmuera, umcia X U Y ABIAIOTCA
KOPDHAMM KBajgpaTHOro ypasHenusi 2°—3z-10=0. Pemas »sro
ypaBHEHHe, IojJydaeM z,=95, 2,=-2. CiemoBaTelbHO, pelIeHHHA-
MH CHCTEMBI SABIAKTCA CAEAVIOINMe JABe IIapbl YHCeN: X,=95,
Y1=—2 1 x,=-2, Y,=06.

OTtBeT. (5; -2), (-2; 5). <

x? +4xy - 2y* =-29,

3x-y—-6=0.

P Pemmum aTy cucTremMy croco0OM HOACTAHOBKH: Y =3x — 6,

x*+4x(3x-6)—2(3x—6)?=-29.
VnopoceruB 3T0 ypaBHeHHe, noayuum bHx2—48x+43=0, oTkyna

x,=1, x,=8,6. IlogcraBnsas 3HadYeHUaA x B Gopmynay y=3x-6,
Haxo UM y,=-3, y,=19,8.

OTtBeT. (1; -3), (8,6; 19,8). <

3apava 3. Pemnth cucTeMy ypaBHEHUH

e — y2 = 16,

x-y=2.

P Banumem nepBoe ypaBHeHue cucTeMmbl Tak: (x—y)(x+y)=16.
IToxpcraBiasa cioja 3HaYeHHME X —Y =2 M3 BTOPOrO YpPaBHEHHS CH-
cTeMbl, moiny4daem x+y=38. HUraxk,

x+y=28,
x—-y=2.

ZBapava 4. PemuTh cucTeMy ypaBHEHHH {

Pemraa ary cucremy cmocoGOM CIIOMKEHUS, Haxogum x =25, y=3.

OTBeT. (5; 3). <

YcTHbIe BONpoOCHl U 3agaHug ‘

1. Ha ocHOBaHMM KaKHX CBOMCTB YDABHEHUUN M CHOCODOB peIleHUs CH-
CTeM ypaBHEHHUH MOYKHO DPeIlInTh CHCTEMY:
x*+y2 =13, x? - y? =11, x-y =3,
D xy = —6; %) x+y=-1; 8 xy = 887

x+y=4,

2. Vkazarp aBa crocoba pelieHusaA CHCTeMBI YpaBHeHHﬁ [xy =19
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BBOAHBIE ynpaXHeHUd |

1. Kakaa us map uwmcexn (1; 4), (-2; 3), (-1; —3) obpamaer B BepHOe
YMCJIOBOE PAaBEHCTBO ypaBHEHUE!

1) 5x+ 2y =—4; 2) 15x—4y=-3; 3) 7x—%y=5?
2. Peminthk cucTEMY ypaBHEHHH CHOCOOOM IIOACTAHOBKH:
1) [x=2y, 2) [x-y=2, 3) [(x+y)(x—-y)=55,
3x-2y=4; (x+y)x-y)=4; x+y=11.
3. Pemiury cucTeMy ypaBHEHHH CHOCOOOM CJIOMKEHHA:
1) [x-y=14, 2) 2x+y="17,
x+y=10; 3x+y=12.

4. 3anucarTh IPUBEJEHHOE KBAApPATHOE YpaBHEHHWE, CyMMa KODHEe# KO-
TOpOoro paBHa 4, a npousBemeHue —21.

YnpaxXHeHus f

492, PemuThe CHCTEMY ypaBHEHUI IEPBOM CTENlEHH C JBYMA HEHU3BECT-

HBIMH.
1) [2x -y =3,
2y + x=14;

3) [3x+y+4=0,

4y +8y—-4=

2) [x+5y=9,
3y —2x=-5;
2x -3y +8=0,

4)
0; 4x -2y +4=0.

Pemurs cucremy ypaBHeHuit (493—497).

493.1) [y=x+6, 2) |x=2-y,
x2-4y=-38; Y +x=32;
3) |[x+2y=1, 4) [y-3x=2,
x+y:=4; x* -2y =3.
494. 1) |x* +xy =2, 2) [x2—xy-y?=19,
y—3x=7, x—y=7;
3) [x+y=1, 4) [x® +y?2 =17,
X2+ yt=5h; x-y=38.
495.1) [x+y=5, 2) [xy="1, 3) [x+y=12, 4) (x+y=-17,
xy = 6; x+y=28; xy =11; xy =10.
496.1) |x-y="7, 2) [x+y=3,
x?—y?=14; x? - y? =15;
3) [x2 —y2 =24, 4) [x*-y* =8,
x+y=4; x—-y=2.
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497. 1) {xz + =17, 2) lxy =10,

xy=4; x4yt =29;
3) [xy=38, 4) [xy =35,
X2yt =105 x? + y* = 26.
498. Cymma aByx umces paBHa 18, a ux npoussenenue 65. Hairnm
9TH YHCJIA.

499. Cpennee apudmetrmyeckoe AByX uucen pasHo 20, a ux cpeasHee
reomerpuuyeckoe 12. Haiitu atm umcia.

500. PemnTh cucTeMy ypaBHEHHIM:

1) [x=2y -3, 2) [x+y=6, 3) [x2-y2=21,
y? —2x=38; xy=-"T; x+y="T.
Pemute cucremy ypasHeruit (501—503).
501. 1) (x-y=2, 2) [x-y=38, 3) [2x? — y? =46,
xy=3; xy = 4; xy=10;
4) |[(x-y)? =4, 5) |x2-y*=0, 6) [x+y=4,
x+y=6; 4 +xy=0; 1.3 9
502. 1) [x+xy+y=-1, 2) x—xy—y=-7,x ’
XxX—xy+y=3; x+xy—-y=1,
3) |¥*-y+2=0, 4) [x2-3xy+y*=11,
X+y*-4=0; xy =5.
503. 1) [Jx +y =8, 2) [Vx-Jy=1,
x—-y=16; x—-y=5.

504. YyacTOK NpAMOYroJbHOM (OPpMBI HY3KHO OrOpOAUTH 3a60poOM IJIH-
HOoM 1 Km. KakoBel go/KHBI OBITH JJIMHA M IIMPHUHA Y4YacTKa,
ecau ero Iuomans pasHa 6 ra?

Hpn JelleHWH [ABY3HAYHOI'O 4YMCJIAa HA CyMMy ero mudp B dacT-
HOM mnoJsyuaetrcsa 6, a B ocrarke 4. Ilpu geseHMH 3TOro e 4ucC-
Ja Ha »pousBeJeHHe ero nudp B YACTHOM MoJydaerca 2,
a B ocratke 16. HaiiTm aTo umco.

PemuTs cHUCTEMY YpaBHEHMA:

1) [x+y=5, 2) [x® +y® =152,
{x3+y3=35; x2—xy+y*=19.

Pacc'roaﬂae or A g0 B 1o TeYeHUIO DEKH KaTep IPOXOAMT
B 1,5 pasa memjieHHee, 4eM TeILIOXOJ, IIPHUYEM 3a Ka)JAbld dac
Karep OTcTaér oT Temoxoxa Ha 8 KM. IIpOTHB TedeHHA peKH
nyte or B o A Temioxos NOpoxoAuT B 2 pasa ObicTpee Kare-
pa. HaiiTu CKOpPOCTH TeIJIOXOAa M KAaTepa B CTOAYEH BOZe.
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asnuyHblie cnocobbl peLueHus
CTeM ypaBHEHUW

J B aTom naparpade Bbl NO3HAKOMUTECH C HOBbIMK criocobamu pelue-
HUA CUCTEM ypaBHEHW. Y3HaeTe, 4TO Npu OnpeaenéHHbIX YCNOBUAX

ypaBHEHUS MOXHO He TONbKO CKnagblBaTb, HO U AenuTb. YoeauTtech
’ B TOM, 4YTO 3aMeHa HEeW3BEeCTHbIX B pPsfe Cly4aeB CYLLECTBEHHO
l yNpoLaeT peLlleHns YpaBHEeHUIA U CUCTEM YpPaBHEHWUA.

Hy>XXHO BCNOMHMUTL:

¢opmysipl KOpHeHl KBaJpaTHOIO ypaBHEHHS;
CIocoOBI pelleHusA CHCTEM ypaBHEHUI;
TeopeMbl Buera;

(opMyJIBI COKPAIIEHHOr0 YMHOXKEHH.

PasimmuHble NMOAXOABI K PENIEHUIO CHUCTEM YPaBHEHHM pPacCMOTPUM

Ha KOHKDETHBIX MpPUMepax.

x+y+2xy =10,

X +y-—2xy=-2.

»  CkaaaeiBasi MOYJIEHHO YPaBHEHHUA CHCTEMEI, moay4aeM 2x + 2y =8,
oTkyzaa y =4 — x. IloacraBisas 3To BeIpa)keHue y B J0060e U3 ypas-
HEHMH CHCTeMBI, HalpHMep, BO BTOpOE, IIOJydYaeM

x+4-x-2x(4-x)=-2,
4-8x+2x?=-2, 2x*-8x+6=0,
x*-4x+3=0, x,=1, x,=8.
Ilo popmyne y=4-—x HaxomuMm y,=3, y,=1.
OTeeT. (1; 3), (3; 1). <

Japavya 1. PemuTh cucTeMy ypaBHEHUA [

3 2. P P e s
agada . €IIHTh CHCTEMY VpaBHEHHH xyz = 28.

» Bripasum y? u3 nmepsoro ypaBHeHusA cucTeMbl: y?=x — 3. Ilozcra-
BHM 3TO BhIpaj)keHUEe BO BTOPO€ ypaBHEHHE CHCTEMBI:

x(x-3)=28, x*-3x-28=0,
OTKyZa X;=17, x,=-—4.
INonwaysace ¢opmynoi y?=x-—3, HAXOAUM 3HAYEHHUSA Vi
1) ecmum x=7, 10 y*=7-38, y*=4, orkyma y=2 wm y=-2;

2) ecin x =—4, T0 y*=-4-3=-7 <0, 3HAUUT, AeHCTBUTENLHBIX
KOpHeil Her.
OTeeT. (7; 2), (7; -2). <

204 maea IV. KeagpaTtHble ypaBHeHMSA



3amMeTHM, YTO 3aMeHa X 4Yepe3 Yy M3 IIePBOI'0 YPaBHEHMA M IOJCTAa-
HOBKA HAMJEHHOIO BBHIPDA’KeHHs BO BTOPOe ypaBHEHHWE IIpHUBEJH OBl
K perieHuio OUKBAJPATHOTO YpPAaBHEHUS.

x4 y=12,
3apavya 3. Pemuth cucreMy ypaBHeHHH {1 & 1_3

x y 8

P Ecau (x; y) — pemenue sroi cucrembl, To x#0 u y=0. 3ann-
ﬁ.ﬁ:g
xy - 8
IMoacraBisia 3HadYeHWe x+y=12 B moaydeHHOe ypaBHeHHe, Ha-
XOJAM E=§, oTkyza xy=32.

xy 8
Pemenne naHHOI CUCTEMBI CBEJIOCH K PENIEHHIO CHCTEMbI
x+y=12,
xy=32.

IeM BTOpOE€ YypaBHE€HHEe CHCTeMBbl Tak:

ITo Teopeme, obpaTHOii Teopeme Buera, monydaem, 4ro x,=4,
y1=8; x2=8, y2=4.
OTteeT. (4; 8), (8; 4). <l

-y =1,

Japava 4. PemuTh cucTeMy ypaBHeHHH [xzy—xy2=2.

b~ IIpeoGpasyeM BTOpOe ypaBHeHHe cHucTeMbl: Xy(x —y)=2. OueBng-
HO, uro ¥x#0, y#0 u x—y=0, Torga paszenuM HepBOe ypaBHe-
HUe CHUCTEeMbl HA BTOPOE M BHINOJHUM IIpeobpa3oBaHUA:

By 7 (- +xy+y?) _T
2y—xy? 2’ xy(x - y) 2
2(x2+ xy +yH)="Txy, 2x%2-5xy+2y*=0.
PaCCManHBaﬂ IIOoJIYy4eHHOe ypaBHeHHe KaK KBaJpaTHoe OTHOCH-
TeJIJbHO X, HaxX0JHM ero KOpPpHH:

5y +/25y° - 16> 5y + 3y

4 ? x1.2= 4 !

Xy,2=

OTKYAa X;=2Yy UIH X, = %

IlozcTaBuB HalifleHHBIe BBIPDAXKEHUs X uepe3 Yy BO BTOPOE ypasB-
HEHHe CHCTeMBI, IOJYUYHM:
1) eciu x=2y, 1o 4y*-2y*=2, orkyza y*=1, y=1 n x=2;

3 3

2) ecan x:%, TO 24—-%-:2, orkyza y*=-8, y=-2 u x=-1.

OTtBeT. (2; 1), (-1; -2). <
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x?-2xy+4y*="1,

3anava 5. PemuTs cucremy ypaBHeHHUit La +8y® = 35.

b Ilpumenss GopmMyny cyMMBl Ky6OB, 3anmMchlBaeM BTODOe ypaBHe-

HHUEe CHCTEeMBI B BHJE

(x + 2y) (x% - 2xy + 4y?) = 35.

PasnenuB aT0 ypaBHeHMe Ha HEpBOe YPABHEHHE CHCTEMEI, Haii-

aém x+2y=>5.

Bripasum u3 sroro ypasHenus 2y uepesd x (2y=5-x) u mopcra-

BHM HalifleHHOe BBEIDa)KeHHWE BO BTOPOE YPABHEHHUE CHCTEMBI:

x*+(5-x)*=385, x*+125—-T5x+ 15x% - x*=35,
1522 - 75x+90=0, x*-5x+6=0, x,=3, x,=2.

Haiiném coorBeTrcTByIOIIVe 3HAYEHHA Y: 3

1) 2y=5-3, orkyzma y,=1, 2) 2y=5-2, orkyna Y,= 5
Oteer. (3; 1), |2 3| <

x—y=>5,

Japava 6. PemmuTs cucreMy ypaBHEHHMI J; J; 5
y Vx 6

o

O6o3HauuM JE =t, Torma JE =%, t>0. Bropoe ypaBHeHHe CH-
y x

CTeéMBbl 3anHumIeTca Tak: ¢ — % = é.

6
VYMEOXHUB 066 uacTH ypaBHeHUSI Ha t, HOJYYUM tz—%t—1=0,

w B g |26 g0 o 18 e 8 & 2
QIEYAE B IR Y 1 B BTy

Taxk kak t>0, To J%:g, WA i:%, OTKyJa x=%y. IToxcras-

JiAfA 9TO BBIpaMKeHHe X B IIepBO€ ypaBHEHHEe CHCTEMBI, IIOoJyd4a-

eM %y—y=5, %y=5, y=4, nosromy x=9.

OTtBeT. (9; 4). <

Japava 7. Pemurs cucreMy ypaBHEHHUM ‘xz:S,

|

Xy =2;

x*+y?=5.

Haiiném cHavaysia 3HA4YeHMs X ¥ Y, MOJB3YSCh NEPBLIM M Tpe-
TbUM YpaBHEHUAMHU HaHHOH cucreMbl. CIOKHUB TpeThe ypaBHe-
HHe C YABOEHHBIM IIePBBIM, moaydum (x +y)’=9, orkyza x+y=3
um x+y=-3.
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HOACT&BJ’I&H 3HaAaUYeHHudA X = 3 -y A Xx= ‘“3 =1 B IIepBO€ ypaBHEHHE
CHCTEMBI, IIOJIyYaeM:

1) 8-y)y=2, y*-3y+2=0, y,=1, y,=2;

2) (-83-y)y=2, y*+3y+2=0, y;=-2, y,=-1.
CDOTBGTCTBY!OI.L'[H& 3HaAYeHUA X TAKOBHI.

x1=2, x2=1, x3=_1, x4=_2.

W3 BTOpOro ypaBHeHHUs CHCTEeMBl HAXOOUM 2= E, OTKyZAa
x
3 3
2= E, 29= 3, 23=_3, 2y = —"—é.

Oteer. [2; 1; g], (1; 2; 3), (-1; -2; -3), [~2; -1; —g] <

YcTHbIie BOnpochbl U 3apaHUs

1. Kakum cnocobom pemaercsa sagava: 1; 2; 67

2. Kax ciexyer mpeofGpasoBaTh ypaBHEHHMA CHCTEMBLI B 3ajgade 2, 4YTO-
OBl €€ MOIKHO OBLIO PEemIuTh C IOMOIILID TeopeMbl, 00paTHON Teo-
peme Buera?

3. Kakoe yclioBHE MOJIKHO BBIMTOJHATHCH, 4TOOBI MOXKHO OBILIO BBIITOJ-
HUTH JeJIeHUue OJHOI'0 ypaBHeHUs Ha Apyroe?

BeoaHble ynpaXHeHus |

1. Beipasuts y uepes x: 1) 3x+5y=4; 2) 2xy=1.
2. CnokuTh MOYJEHHO YPABHEHUS CHCTEMBI:
1) [x+2y-5xy=4, 2) [x-2y+ 3xy=-16,
2x +y +5xy=8; 2x -y —3xy =4.

3. Pasgenurs ypasuenme 64x®+y*=8 na ypaBmenme 4x+y=2.

4. VizBecTHO, uTo X =t. BhIpasurs uepes ¢ orHomeHue 2.
y X

YnpaxHeHus J

Pemurs cucremy ypaBHenuit (508—519).

508.1) [xy-x+y="1, 2) [xy-2(x+y)=2,
xy+x-y=18; xy+x+y=29.

509. 1) [(x—l)(g,é—l)=2, 2) {(x—2)(gé+ 1)=1,
xX+y=>5; x-y=3.
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510.

511.

512,

513.

514.

515.

516.

517.

518.

1)

1)

1)

3)

1)

3)

1)

1)

3)

1)

1)

3)

1)

3)

2x +3y =3,
4x% —9y? =2T;

x? + y? = 34,
xy =15;

2x -3y =1,
2x? — xy - 3y? = 3;

2x? - 2xy + x =-9,

2y - 3x=1;
204yt =10,
xy =3;

x2 +4xy + y? =94,
xy =15;

Lyt
x y
x+y=4;
x*-y="1,
x*y =18;
X2 -yt=12,
x? + y* = 20;

¥4+ y2=28,

xy? + x*y =12;

x® + 2Ty® =54,
x?-3xy+9y%*=9;
x3 -y =172,
x—-y=6;
x+y=41,

x . |y _41,
\/;J’\];'zo’

xX+y=>5,

[Vx+y=3;
519 1) |

yz=15,
xz=10,
y? + 22 =34;

x—=y

2) |x+y _
xy = 80;

2)

2)

2)

4)

2)

4)

3
2,

2) |

4)

2)

2)

4)

2)

4)

2)

|xy? + xy® =10,

x + xy = 10.

|x* —xy +y* =19,

X2 + xy + y* =49;

22 + Bxy + y? = 25,
5x +y=8.

x+y=10,

J:_C+Jg;=4;

[x~y=13,

Jr-y=1.

lxz +yz=186,

xy +yz =15,
xz+xy="7.
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OpHopogHoe ypaBHeHUe BTOPOI CTENeHu B CUCTEeMe
ypPaBHeHUI

Xouy pacCcMOTpPeTh C BAMH pelIeHHe CHCTEeMBI VpPaBHEHHH

@ ‘sz -xy-2y2 =0,

3 ANA KOTODOH HHM OAMH M3 paHee pac-
y?—x%=5,

CMOTPEHHBIX CHOCOGOB pelleHHA NPUMEHUTL He moayuurcs. Ho cma-
daja OTBeTbTe MHe Ha Bompoc: «Moxker nu, Hanpumep, mapa uu-
ceax (x; y), rne y=0, OGbITh pelleHMeM TAHHON cHCTEMBI?»

P Koneuno, mer. Eciam Takoe pomycTuts, ToO BTOpPOE ypaBHe-
. 8
'S

l+°7 HUE CHCTEMbl He MMeeT DelleHHii, TaKk Kak x°#-5.
-

Tst mpas. 3HauuT, ecau y# 0, To g MOry pasnenuTs obe yacTH
GEey IUepBoro ypaBHeHusa Ha y°. Ilonyuy ciexyiomiee ypaBHeHHe:
Y

-
3:—2 - i —2=0. Eciu Teneps cpenaTh 3aMeHY u =%, TO ypas-
y
HeHue npumer Buf 3u’—u—2=0, Ero kKopau u =1, y,= mg_ To ects
X1 wm %= —g. Taxum o6pasom, HaM OCTAJOCh IO OYEPEeAH BHIPA-
y y

EeHHA Y=X H yz——z-x IIONCTABUTE BO BTOPOE YpaBHEHHE CHCTEMEI

BMECTO ) M PEIIUTh €r0 OTHOCHUTEIbHO X.
1 pemmn Bropoe ypasHeHue cmcreMbl. IlogcTaHOBKA y=x
Al -; He NnaéT KOopHei (Tak Kak ero jepas yacTh obpamaercsa B 0,
'~ a npaBas paBHa 5), a NOACTAHOBKA y=_gx naér x;=2,
X;=-2. CoorsercrBylomue sHaveHua y 6yayr: y,=-3, y;=3. To
€CTh pPelIeHuAMH cucTeMul Gyayr mapsl uyucesn (2; -3) u (-2; 3)?
Tel mpaBuabHO BaBepmmMJ pemenue cucreMbl. Ham yaamocs

€€ PpemuTh MOTOMY, YTO NEepBOe YPABHEHHE CHCTeMBI MBI
CMOTJIM IPEJACTABHTH B BHJAe KBAJAPATHOIO YDABHEHUS OTHO-

X
CHTEeNBHO =, ITO OKA3aJIoCh BO3MOXHBIM TOJIBKO MNOTOMY, YTO BCe

YJIeHBl YpaBHEHWsS B JIEBOM ero YacTH OKAas3ajNch OJHOUYJIEHAMM BTO-
poii creneHu. B mpaBoil ke uwactu YPaBHEHHA CTOAJ HYJb. ¥pas-
HEeHUs TAKOro BH/JA HA3BIBAIOT 00HOPOOHBIMU YPAGHEHUAMU 6MOpPOiL
cmenenu. Hanpumep, ypaBHenme Tx®—x%y+3xy®?-6y°=0 — oxmo-
poAaHoe ypaBHeHHWe TpeTwheil cremeHu. Ecau paspenuts obe ero ua-
ctu Ha y*#0, T;) uongmwrca VpaBHEeHHMEe TpeThbeil CTEeHeHHM OTHOCH-
f] - +3[£
y Y
s caMocTOATeNbHON PaBOTEI A NPEAIONKY BaMm CHCTEMBI, B KO-
TOPBIX NPHUCYTCTBYET OAHOPOJHOE YPABHEHHE BTODPOH CTeleHwH:

1) 2x2 + 5xy = 39'2 = 09 2) 3x2 - 4y2 = 8.,
x® +y*=5; 4x2 — Txy — 2y° = 0.
I IR IS T T s T e T IR AT e T

TeIBHO X 7 x —6=0.
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eweHMe 3apav
MOMOLLbIO CUCTEM YPaBHEHUW

| MaTtemaTMieckuMm MoaensaMu Ons pelleHus 3agad aToro naparpa-
. ¢a 6yayT cUCTEMbI YpaBHEHW, B KOTOPbIX MPUCYTCTBYET ypaBHe-
‘ HWEe BTOPOM CTEeNeHW WM ypaBHEHWe, CBOASLIEECA K YPaBHEHWIO

BTOpoV cTeneHn. C MeTogamu peLleHusi Takux CUCTeM Bbl No3Ha-
‘ KOMUIUCHb NPU M3y4eHuu npeapiaymx naparpados.

Hy)XHO BCNOMHWTL:
(dopMyJsIBl KOpHeil KBajpPATHBIX yDaBHEHMII;
9Tambl pellleHus TEeKCTOBOI 3ajaumu;
crocofBl penieHusi CHUCTEM YPaBHEHMMH;
dbopMyIBl AJA HAXOMKAEHHA: CKOPOCTH DaBHOMEDHOro MIPAMOJIM-
HeHHOro [ABMKEHHHA; IUIOH[aZled M IIepUMEeTPOB MHOTOYTOJIBHUKOB;
CTOMMOCTH IIOKYIIKH; NPOM3BOAUTEJBHOCTH TPYIA;
¥ IIpeACTaBJEHHE HATYPAJbHOrO YHCJa B BHJe CYMMBI DaspAAHBIX
cJaaraeMblx.

Japava 1. Ecam K DpOHM3BENEHWIO ABYX YHCe npubaBUTE MEHBbIIIEe
u3 HUX, To noayuurcsa 54. Ecau K TOMY JKe NMPOU3BEJ@HUIO IPH-
GaBuTh GoJsbliee 4YMCIO, TO mojayuurcs 56. Haiitu st umcia.

b O6o3HAYMM HCKOMBIe umcaa udeped x u y (x<y). llo ycnosuio
sajflayd IoJiyuyaeM [ABa ypaBHeHHUd, COCTABJIAIOINME CHCTEMY

xy + x =54,
xy + y = 56.

BhIUMTa# M3 BTOPOrO ypPaBHEHHS NepBOe, NOoJydaeM y —X =2, OT-
Kyga y=x+2. IlogcraBnsas B nepBoe ypaBHeHWE CHCTEMBI BMe-
CTO Y BBIPA)KEHHE X + 2, HMeeM:
x(x+2)+x=54, x*+3x-54=0,
oTKyJa
x,=6, x,=-9.
Monbaysce Gopmyaoit y=x+ 2, monydaem y;=8, Y= -T.
OTtBeT. HUckombie uncaa 6 u 8 wimm -9 u 7. <

3anava 2. IpoussegeHue HU(PP MCKOMOro ABY3HAYHOIO HATYpPaabHO-
ro ymcnaa B TPM pasa MeHbIle camoro uumcia. Ecam K #MCKOMO-
My uucay npubaBuTs 18, TO MONTYYHTCHA YHCIO, 3aMMCAHHOE TEMH
sxe mudpamu, HoO B obparHOM mopsaake. HaiTu 210 4YHCIO.
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» OG6o3HAYMB 4Yeped X UMCIO JAECATKOB MCKOMOTO YHMCTA, a yepes
Y YHUCIO €ro eAuHHUIl, 3amuIlleM HCKOMoe umucao B Buae 10x +y.
Hcnonbsys ycnosua 3ajauu, COCTaBIAE€M CHCTEMY ypDABHEHMIL:

3xy =10x + y,
10x + y +18 =10y + x.

IIpeobpasyem aTy cucremy:
{10x+y—3xy=0, {10x+y—3xy=0,

9x -9y + 18 =0; x-y+2=0.
Penrum a1y cucreMy cmoco60M ITOACTAHOBKH:
x=y-2,

10y-20+y-3y°’+6y=0, 3y*-17y+20=0,

_17+.280-240 1717

Yy, 2 6 . 5’
Yy, =4, y2=:§-

Tax Kak x m y — ODUOPBH UCKOMOro 4YMCIa, TO AeIaeM BEIBOJ,
uro y=4, orkyaa x=2. UTak, MCKOMOE YHMCJIO — OTO Yucao 24.
Het#icruTensHO, mpoussenenue ero mupp 2-4=8 B TPpH pasa
MeHbIIe camoro 4ucna. Ilpubasnsasa k 24 uwumcao 18, momyuaem
uucio 42, sanmcaHHOe TeMH Ke OUMPaMU, HO B OOPATHOM mo-
pAnke.

OtBeT. 24. <
Japnava 3. Jlsa mo@épa, paboras BMecTe, AOJKHBEI GBIIHN nmepeBe3Tu
rpys 3a 6 4. Tax kKak BTOpOHl Omo3gan K Hauandy paGOTHI, TO
K €ro mpHes3jly IIepPBBIH IIepeBés yixe g Bcero rpysa. Ocransayio
JacTh rpysa NepeBO3MJI TOJIBKO BTOPOH modép, m moromy mnepe-

BO3Ka rpysa saHana 12 u. 3a Kakoe BpeMs 3TOT Irpy3 MOI Iie-
PeBe3TH Kaxaeiii modép, paboras ormensHO?

» OGo3HaYMM BpeMs, KOTOpOe 3aTpaTHJ Obl Ha nepeBO3KY BCero
rpysa nepBblfi moGEp, Yeped X 4, a BpeMs, KOTODPOe 3aTDATHJI
6er BTOpO# mIOhEp, ecnm 61 OHM paGoTanM pasAeTBHO, qyepes

y 4. Torpa sa oxmm yac mepsBuiii modEp mepeBé3 Obl % 4acTh
= 1
BCEro rpysa, a BTOPO# — — 4YacTh BCero rpyasa.

JacTb

i B -
Pa6orasa BmecTe, 3a OAMH uYac OHM NE€PEBO3UIU GBI % + ;
rpysa U IO YCIOBHIO 3aZlauM IepeBe3s Obl Bech rpya 3a 6 u.

IToTomy %«i-i}-ﬁ:l.
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Ho B geiiCTBUTEJBLHOCTH MEPBBIH IIOMEpP, nepeBessd g BCEro rpysa,
3aTpaTHJ Ha 3TO % CBOEro BpeMeHH, a OCTAJbHYIO 4acThb rpysa me-
peBés BTOpOH modéEp, 3aTpaTUB HA dTO % CBOEro BpeMeHH.
Tak Kak B 2TOM CJydae Ha IEePeBO3KY Ipys3a ObLIO 3aTpaveHo
Bcero 12 4, TO moJy4aeM BTOpOe ypaBHEHHe:

3 2

Sx+=-y=12.
5 VY
Pemenue 5T0H 3aJauy CBeJIOCH K PeIIeHHI0 CHCTEMBbI ypaBHEHUH

[l+l]'6=1’
y

x
3
5

6x + 6y = xy, §
{3x +2y = 60. PemuM eé criocobom IOA-

2
x+sy=12.
+ 5y
YupocTum aTy cHCTEMY:
craHoBku. MmeeMm

3x=60-2y, 120—4y+6y=[20~-§;y]y, 60+y=10y—%y2,
orkyna y’>—27y+180=0,

27 ’729 27 4.8
yl':":_z_i T'—].SO:'?iE, y1=15. y2=12.

Tloneaysachk (hopMynoH x=20—§y, monydaem x,=10, x,=12.
OtseT. 10 u u 15 u; 12 v u 12 4. <

YCTHBIE BONPOCHLI M 3ananuﬂ

1. Kakum crmocoGoM pelraercsi cucTema ypaBHenumit B 3azade 1? Ilo-
fACHHUTL CYThL 3TOro cmocoba.

2. KakuM cmoco6oM pelnaeTcs CHCTeMa YPaBHEHUH B 3ajave 2?7 Tlo-
SACHUTH CYTh 3TOro cmocoba.

3. Uro osHauaeT B 3ajadue 3 BbIpaXXeHUe %+ ?

|

BBoAHble ynpaXHeHWUs

BanucaTk B BHJE PABEHCTBA B3aMMOCBfA3b JaHHBIX BEJWYHH (1—4):
1. ITpousBenenne umcen y U X Ha 5 Oosbile UX CYMMBI.

2. [IpysHAYHOEe UMCJO, COJepKamiee X MECATKOB W Y eJWHHI,
Ha 36 6ojbIme umciaa, 3aIMCAHHOTO TeMH »Ke OudpaMu, HO B 0b-
paTHOM IIOpPAJKeE.
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3. Ilepsasi Tpyba MOXeT HANOJMHUTHL Bech OacCedH 3a X 4, a BTO-
paa —3a y 4; paboras BMecTe, 2TH TPyObI 3aloJHAT bGacceilH 3a
7 a.

4. I3 paByX HACeNEHHBIX NYHKTOB, PACCTOAHHE MEXAY KOTOPBIMHA
20 kM, BBIEXaNH OXHOBPEMEHHO HABCTPEYy APYT APYLY /JBA BEJO-
cuneaucra. CKOpPOCTh HmepBOro X KM/4, CKOPOCTh BTOPOTO Yy KM/,
BCTpeuya mnpousomnuia uyepes 1,5 .

anaxueuuni

520.

521.

522,

523.

524,

525.

526.

IIpoussenenue AByx umces pasHo 135, a ux passocts 6. Haii-
TH 9TH YHCJIA.

Pasnocts aByx umces papHa 18. CymMMma 9THX YUHCEN, CJIOMKeH-
Had C YaCTHBIM OT JeJleHHA OOJIBIIEro Ha MeHbIlee, paBHa 34.
HaiiTu sTu umcia.

IlepumeTrp npamoyronbHuKa paseH 14 cM, a miomans — 12 cm2.
KakoBBI CTOPOHBI HPAMOYTOJIBLHUKA?

IInomaas npsmoyrospHOro TpeyronsHmka pasHa 90 cm?. Cymma
nJIomanei KBaApaTOB, IIOCTPOEHHHEIX HA €ro KaTeTax, paBHA
369 cm®. KakoBBI KaTeThl 5TOr0 TPEYroJbHHUKA?

IBa BOCBMBIX KJacca OZHOM IIKOJBI NPHOOpENN OUJIeTHl B Te-
arp. Ilepseiii knacc mapacxogosan Ha Gunersr 4900 p. Bropoii
KJjacc Kynusa Ha 15 GmiieToB MeHbIIe, HO 3aljIaTHJ 38 KaXKIbIN
6uner na 30 p. Gonpme u mcrparua Ha Gumersr 3400 p. Cromb-
KO OMJIETOB M II0 KaKOH IleHe KYILIEHO KaXIBIM KJaccoMm?

HABoe crnenmanucToB, paGoTas BMeCTe, 3aKOHYMWJIHM TOPYYEHHYIO
um pabory 3a 12 4. Eciu 6B cHauajga OAWH M3 HUX BBITOJIHUI
IIOJIOBMHY BCell paboTHI, a APYroil — OCTANbHYIO 4aCTh, TO HA BbI-
nonHeHWe Bcei paborel momajo6miock Obr 25 u. Ba Kakoe Bpe-
MsA KaXJAbId M3 HHUX 3aKOH4YMJ Obl aTy pabory, paboras oauu?

Bacceiitn mamonmsieTcs BoAo#t u3 ABYX KpaHoB. CHauana mepBEIi
KpaH ObLI OTKDBIT OJHY TpPETh TOTO BPeMEHM, KOTOpOe Tpebyer-
cA AnA HamojsHeHus OGacceiiHa TOJILKO Yepes OAWH BTOPOil KpaH.
3aTeM, Hao60pOT, BTOPOIl KpaH ObLT OTKPBIT OXHY TPETH TOTO
BpeMeHHM, KoTopoe Tpebyerca AJA HamoJHeHusA OacceitHa uepes

OAMH mepBeIi KpaH. ITocie aTOro OKAa3ayoCh, YTO HAMOJIHEHBI %g-

Gacceiina. Ob6a kpaHa, paboras BMecTe, HAIOJHSIOT GacceifH 3a
3 u 36 muH. CKOJIBKO BpeMeHM HYKHO JJIfi HAIOJTHEHHUS OGac-
ceifHa KaXJBbIM KPAHOM B OTJeJbHOCTH?
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5217.

Tpu KOHeBoguecKue ()epMbI CAeNaJud paBHBIe 3amacel OBCa, He-
06X0ZUMOro AJis moAKopMKH Jjomazei. Ilepsoit depme aroro 3a-
maca osca xpartaer Ha 105 ameii. Bropoit (depme, mMelomen Ha
10 nomage#t OoJsibille MepBOH, 3amaca OBCa XBATHUT Ha 100 nmei,
ecJM AHEBHYIO HODMY OBCA AJIA KaJOW JIOIIajW yMEHBIINTH Ha
1 xr. Ha cronpko ’Xe AHe#i XBaTHT OBca TpeTheil ¢epme, rze
nomameir Ha 10 MeHbIIe, YeM Ha IIepBOW, HO [HeBHasg HOpMa
oBca Ha 3 Kr OGosbmme, ueM Ha mepsBoil. CKOJBKO JOmIaJei Ha
Kax a0 (epMe M Kakopa CyTOYHas HOpMa OBCa AJIdA Kaxaoil mu3
HEX?

B spurenbHOM 3aje Kiyba Owuro 320 mecr. ITocnne peMoHTa 4HC-
JIO MECT B Ka)XKAOM DSAAY yBeJIWYWJIH Ha 4 ¥, KpoMe TOro, B 3aje
nobaBuim emé oauH psax. CKOIBKO CTANo pPANOB B 3TOM 3aie,
ecnu mocie pemoHTa cramo 420 mect?

PN

Ty

Sl ]

CummMeTpuyeckue CUCTeMbl ypaBHEHUNA

UeHHEIMHM, HATPHUMEpP, X M Y, KOTODble OCTAIOTCA HEU3MeH-
HBIMM IOCJie 3aMeHBl ¥ Ha Yy, a y Ha x. Hampmwmep, Takm-
MH sBAAIOTCA ypapHenma x+y—-1=0, x*-3xy+y’+5=0. Oru
ypaBHEHUs HA3BLIBAIOT CUMMEMpPUYECKUMU, T. €. o00/1a1aI0IIAMH CHM-
MeTpue.
Ho ecnu B nepsoM BaimeMm ypaBHEHUH BBINOJHHUTH YKasaH-
HYI0 3aMeHY, TO OHO NPHUMeT BHJ y+x—-1=0, or oriandYeH
OT BHJa HCXOJHOrO YPAaBHEHHHA.
Coryacuch, ¢ TOYHOCTHIO JO IOPAAKA CcJaraeMbIX 6ymer mo-
JYYEeHO TO e ypaBHEHHEe.

@ CymiecTBy0T YpPaBHEHHs C [BYyMA HEH3BECTHBIMH, obosna-

MEeTpHYECKHX yPaBHEHHAX?

IToToMy YTO XO4Yy MOKa3aTh, KaK DemIaloTC CHCTEMBbI ypas-
HEeHHiH, COCTOANIMX H3 [ABYX CHMMETDHYECKHX ypaBHEHHH.
OHE JIeTKO pelmampTcs, eCHH CcelaTrb 3aMeHy x+y=u H
xy=v. PaccMOoTpUM CHCTEMY CHMMETDUYECKHX ypaBHEHHUIH

&

.f

@ CoryiaceH, HO nouemMy BBl pemuiayM paccKasaTb HaM O CHM-
.

A

x—xy+1y2-7=0,
x+y+xy—11=0.

BanumeM eé B BUIE

(x+yP-8xy="1,
x+y+xy=11
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ITyers x+y=u, xy=v. Torga OTHOCHTENBHO U W U CHCTeMa IpPH-
MeT BHJ

uz -3v= 7,

u+v=11.
PemuB aTy cucTeMy crnocofoM NOACTAHOBKH, HANIEM Uy=95, u,=-8.

CooTBercTBylomue 3HaYeHUA U HaWaéM wu3 dopmyas v=11-u.
Hrax: v;=6, vy,=19. Ocranock pemIuTL CHCTEMBl YpaBHEHHIl

x+y=5, - x+y=-8,
xy==6 xy=19.

He uMmeeT pemenHuii. IIpodeccop, a OBl XOTeJ pemIUTH Ka-

Q Ilepsasi cucrema mmeer pemenus (2; 3) u (3; 2). A Bropas
.A
KYI0-HUOYAL CHCTEMY CUMMETPUUYECKHX yDaBHEHHMIH.
ITonpobyiiTe camMoOCTOATENBHO DEIIHTH TAKHE CHCTEMBI:

1) |x2+8xy+y?+1=0, 2) [x+y-4=0,
x+y+1=0; x4+ -28=0.

B YNPAXHEHUS K MABE IV I
Pemurs ypaBaenme (529—531).

529.1) x*-12=0; 2) x*-50=0;

3) %x2+2x=0; 4) 3x—§x2=0.
530.1) x*+4x—-45=0; 2) x2-9x-52=0;

3) 8x2-Tx-40=0; 4) 5x*+17x-126=0.
531.1) 4x>-2x-3=0; 2) 9x?-38x-4=0;

3) 4x?-8x—-1=0; 4) 3x2+4x-1=0.

532. He pemasi ypaBHeHUs, ONPENEIUTh, CKOIbBKO AeHCTBUTEIbHBIX KOp-
Heil 0OHO HMeeT:

1) x*-5x+6=0; 2) 5x*°+Tx-8=0;
3) 25x>-10x+1=0; 4) 9x2+30x+25=0.
533. PasnoXuTh Ha MHOMKHTENH KBAJADATHBIM TPEXUJIEH:
1) x*+12x + 30; 2) x°-10x +16;
3) 2x?+x—-1; 4) 2x?-3x-2.
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534. CoxkpaTuTs ApoOb:
2_9 x3 +4x% + 4x 16x2 —24x+9 25x% +10x +1
) Z— 2 : ; SOF T
) x+3 ) g2 8) 4x% +5x -6 4 5x% —14x -3
Pemuts ypasHenue (535—536).
535.1) x*-9x%+20=0; 2) x*-11x%2+18=0;
3) 2xt—-5x2+2=0; 4) 5x*—-16x2+3=0.
2
536.1) -*_4+3-_3 . x 2+x _5-x,
) x~—2+x %2 2) x24+3x x+3 x
3) y+3+6—y=y+5; 4 &_.L=2_i
v-y 1-y* y+y? ) y—4" 1=y y
537. Haiitm gBa umciaa, CyMMa KOTOPHIX paBHa 3, a CymMMa HMX KBa-

538.

539.

540.

541.

542.

543.

544.

ApaToB paBHa 5.

HaiiTu aBa umciia, Pa3HOCTh KOTOPHIX paBHa 1, a cymMMa HMX KBa-
ApaToB paBHA 3%

OzHA CTOpOHA NPAMOYTOJbHUKA HAa 5 M Gosibmie Apyrou, a ero
mwromans paBHa 84 Mm%, Haiiti CTOPOHBI NPSAMOYTOJBHUKA.

[Lromazns npaMoyroasHHKa pasHa 675 cm®. HaiiTu cTOpPOHBI Npd-
MOYroJbHUKA, ecan ofHa ud Hux Ha 30 cM MeHbIIe APYTOMH.

Cxopocts Bepronéra Mu-6 orHOCHTENBbHO Bo3ayxa pasHa 300 Km/d.
Paccrosinve B 224 KM BepTOJIET IpoJieTeJl ABAXKABI: OAUH pa3 — IIO0
BeTpy, APYroii pad — mpotus Berpa. OmnpejenuTs CKOPDOCTH BeTpa,
ecM HA MOJET IPOTUB BeTpa BEPTOJET 3aTpaTHa Ha 6 MuH 60Jb-
me, yem Ha mnosér no Berpy. (IIpm BBEIYHMCIEHMH HCHIOIbB30BATh
MHKPOKAJABKYJIATOP.)

CKOpOCTH BEJOCHIIEJMCTa HA [EpBOM IIOJOBHHE HyTH ObLTa Ha
3 KM/4 GoJbIle, YeM €ro CKOpPOCTb HA BTOPOM IIOJOBUHE IyTH.
C Kakoif CKOpPOCTHIO BEJIOCHIIEJUCT IIPOeXaJl BTOPYIO IOJOBHHY
nyTd, ecau Bech nyTh B 90 KM OH mpeojoJsen 3a 5,5 u?

Ha mocaxgxe mepeBbeB paborasu jse Opurajei. Ilepsas opuraza
e)keqHEeBHO BhlcakmBasia Ha 40 nepesneB OoJibllle, 4YeM BTOpasd,
u mocamuna 270 aepesweB. Bropas Opuraza paGorana Ha 2 JAHSA
Gosbme mepBoit u mocagusa 250 aepeBbeB. CKOJIBKO nHei pabo-
Tana Ha TOCAZKe JepeBbeB Kaykaas Opurana?

PasHOCTh ABYX HATYPAJbHBIX YHMCEJ OTHOCHUTCA K MX IIPOHU3BeJe-
HUIO Kak 1:24, a cymMmMa 9TUX YHCeJ OTHOCHTCA K HMX Pas3HOCTHU
kak 5:1. Haiitm arm umcia.
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545. Pemuth cucreMy ypaBHEHWIi:

1) [x+y=1, 2) {x+3y=10, 3) (x-2y=-T1,
xy =—6; Xy=9; xy =—6;
4) [x+y=-T, 5) |x? — y? =200, 6) [x2-y2=09,
Xy =1 x +y=20; x-y=1
7 [x2 +y? =41, 8) [x—y=3,

y-x=1; x? +y? =5.

Pemute ypaBHenue (546—548).
¥*-2 1-x_=x-5

546. 1) 3x(x—2)=x—4; 2) z T
547.1) 2x(x—-2)=(x+1)*-9; 2) bx(x—-4)=(x—-8)*-65;
(x+2F (x+1)F .. (x-1P7 (x-27 _
3) 3 = 2 —1$ 4) 4 5 —-4.
548. 1) (x—5)(x—-6)=30; 2) (x+2)(x+3)=6;
3) (x—1)(x—4)=3x; 4) (x—2)(x+8)=6x.

549. IIpu KakuxX 3HAYEHUAX X BhIpakeHue x°+ 3x — 88 mpuHUMaeT 3Ha-

yeHue, pasHoe: 1) 0; 2) 20; 3) —18; 4)

550. CxoJIbKO NefCTBUTENBHBIX KOpDHEN HMeeT KBaJpaTHOe
ax?+bx+c=0, ecnu:

-70?

ypaBHEHUe

1) a=3, b=1, c=-4; 2) a=5, b=2, ¢=3;
3) a=25, b=-10, ¢=1; 4) a=1, b=0, ¢=-25?
551. Ilpy KaKUX 3HAYEHWAX X 3HAUEHUS JAHHBIX BBIPDAXKEHWH DABHBI:
L 2x9+2+xf1 " ;:3;; 21 x23-1_% g
s x22_4 " x12_x§:‘2;x; 4) ;__2:: “ x22_1_x21+x

552. YupocTuTh BBIpakeHUe:

~10)- x+3 x+4 2
D -1 s ™ e e a0

=1 o  #4l ) e
2) {2x2+3x_5 3x2+4x+1] (6x* +17x + 5).

YnpaxHeHnuss k rnase IV
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553. Pemuth ypaBHeHHe:
12x+4 _3x-2 2x+3,
22 +2x-83 x-1 x438°
9) _B 8 2 20

-4 x2-1 x°-8x+2 x*+3x+2

554. MacTepckas B OIpeleJIéHHBLIN CPOK A0JKHA BeimycTuTh 5400 map
obysu. PakTuuecKH OHA Bhimyckana B JeHb Ha 30 map Goibiue,
yeM IIpeArojarajoch, M BHINOJHMJIA 3aKad Ha 9 AHeil paHbIIe
cpoka. 3a CKOJIbKO JHeil ObIJ BBHINOJHEH 3aKas?

555. [lsa TypucTa BhleXaau OXHOBPEMEHHO HA BeJIOCHIIeZax M3 ceja A
¥ HANpaBMJMCHL pasHBIME goporamu B ceno B. IlepBriil HOJIKeH
6e11 mpoexats 30 kM, a Bropoil — 20 KM. CKOpOCTH [ABMIKEHUSA
nepBoro Typucra Obina Ha 3 KM/4 GoJsblne CKOPOCTH BTOPOTO.
Opnako BTOpoi Typucr npubsini B B Ha 20 MuH paHbIle mep-
Boro. CKOJILKO BpeMeHH ObLI B AOpore KakAbli Typuer?

556. JIse OGpurazbl pabouMx BaKOHYUIM DEMOHT Y4YacTKa JOpPOrd 3a
4 y, Ecau Obl cHauvajia ofHA W3 HHUX OTPEMOHTHPOBaJia IIOJIOBH-
HY BCero ydacTKa, a 3aTeM Jpyras — OCTaBIIYIOCH 4acTh, TO BeCh
peMoHT ObI1 GBI 3aKOHYeH 3a 9 4. 3a CKOJIBKO BPDEMEHH KaiK-
Jas Gpuraza B OTHEJBHOCTH Morja Obl OTPEMOHTHDPOBATH BeCh
y4acTok?

IToean mosxen npoitu 54 kM. Ilpoiizs 14 xm, oH ObLI 3azmep-
sxaH y cemadopa Ha 10 MuH. YBeJIHMYHUB CKOPOCTH IIOCJTE 3TOrO
Ha 10 KM/4, oH HIpmOBIT HAa MeCcTO Ha3HAYEHHMS C ONO3ZaHHUEM
Ha 2 mmH. OnpesenuTh NePBOHAYAJIBHYIO CKOPOCTH IIOe3fa.

DKCKYpPCAHTHI OTIPABHJIMCh M3 ropoja A B ropox B Ha Temio-
X0jie, a BO3BpaTHUJIMCh 0o6paTHO Ha moesjne. Paccrosnue or A no B
mo BogHOMY myTu pasBHo 108 KM, a mo jKesesHo# mopore 88 KM.
Iloeaaka 1O ’KeJIe3HOHN Jopore mpoAoJKasack Ha 4 U MeHbIIe,
yeM Ha Temaoxofe. CKOJNbKO KHJIOMETDPOB B Hac IPOXOAHMJ IIO-
e3ll, eCIH ero cKopocts Obwia Ha 26 KM/4 6OJbIIe CKOPOCTH Te-
nioxona?

B spurenpHOM 3asie Kiayba 6buio 270 mect. ITocne Toro Kaxk 4mc-
JI0 MeCT B Ka)XKJOM PAAY YBEJIUYUIHM HA 5 U NobGaBUJIM emlé OAUH
pan, B sputensHoMm 3ase crayso 380 mecr. CKOMBKO CTaNO p4-
JOB B 3PUTEJLHOM 3aje KJayba?

Ha acrpazmbiii KoHUIepT B KiayGe Obuto mpopaso Ha 20000 p.
6ueToB 1O oxHOIt croumoct u Ha 12000 p. 6mneToB CTOMMO-
creio Ha 50 p. Gosabmie. KakoBbl 1eHBI OMIETOB, €CJIM HA KOH-
nepre 6wrmo 280 uemoBer?
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Pemure cucremy ypasHenui (561—562).

561, 1) |2x2—y=2, 2) lxz-xy-yz=19,

x=-y=1; x—y=Ts
4 7 3 2

3) | ——-——=1, 4 L _ =2

) lei g gt Y Isast g2
3 _2 . T
x+3 y’ x-2 y-6

1) yV:-3xy+x*-x+y+9=0, 2) [x®+2xy+y?—-x—-y=86,

y-x=2; x—-2y=38;

3) [xy=2, 4) |x? +y? +22=30,
xz2=3, y-x=3,
X%+ y? =5; y—-z=4.

Ha wusrorosnenue oxHOil JeTanum IepBBIA paboumit 3arpaumBan

Ha 2,5 MuH Goxbine, yem BTOpoii. Ilocsie TOoro Kak mepBeili pa-
Ooumii HauaJl M3rOTABAMBATEL 34 KaKAbIH Hac Ha 3 geTaad OOJIb-
e, a BTOPOH — Ha OJHY JAeTajb OOJbIle, YeM paHblle, UX IPO-
H3BOAUTEJBHOCTh TPyZAAa cTajla OAWHAKOBOHW. CKOJIBKO [eraneit
HM3roTaBAMBAJN KayKJblii paboumii 3a 1 4 mepBoHAYANBHO?

W3 nyaxkrta A B myHKT B OTHpaBHJICS aBTOMOOGMJIb, a OJHOBpe-

565.

566.

MEeHHO HaBCTpeuy eMy M3 IyHKTa B oTmpaBuicsa asTobyc., ABTO-
mobuab npubelt B B uyepes 40 MmH mociie BeTpeuu ¢ aBTOOy-
com, a aBTOOyc mpubeln B A uwepes 1,5 4 mocie HMX BCTpeYH.
Haiitu ckopocT aBTOMOOMIAA M aBTOGyca, €CIM PACCTOSHHE MerX-
ay nysktamMu A um B pasaHo 100 kM (ckopocTH aBTOMOOHIA u
aBToOyca MOCTOSHHEI).

3anucath NpUBEJEHHOE KBaJpaTHOE ypaBHeHHE, MMeIoIee KOPHHU
X, B x5

1) %,=8, x;=-1; 2) =2, x,=3;

3) %,=0, x,=4; 4) x,=-1, x,=5.

Ilyctes x,=-3 — KopeHs ypaBHeHHs 5x%+ 12x+¢=0. Haiitu x,.

He BHIYMC/IAA KOPHe# X, U X, ypaBHeHUA x°— Tx —21=0, HaiiTu:

568.

569.

1 1 X X
1 - ) i x2+x2; o1 hac £ 4 xil-
) x1+x2’ 2) x3+ x5 3) x2+x1’ 4) xi+x3

B ypaBmemuu (a-T7)x*+18x-a=0 ogue m3 KopHeil paBeH 2.
HajiTn 3HayeHHWe @ W BTOPOl KOpeHb ypaBHEHHUA.

Kopru xBazpartHOro ypasmenus x%+ px+q=0 — BaaumMnO 0oGpar-
HBI€ TOJOXKWTeJbHBIe uucaa. Haiitu q.
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CyMMa KBajpaToB KOpHeil ypaBHeHMsa x?+px—3=0 pasma 10.

Haitu p.
Pemurs ypaBHeHHE:
1) 2 _ 1 2x — 1;
2Z—x41 241 a®41
2) 30 13 _ T+18x

x2-1 x24+x+1 x3-1"

572. Ha MeXIIKOJIBHOM NIalIey-
HOM TYpHHpe ObIJIO CBIDAHO
56 maprmii, IpHUYEM KarKAbIA
WUTPOK MIpaj ¢ KaxKAbIM JBe nmapTuu (6enbiMu U 4épHBIMHU). CKOJIB-
KO IIKOJbHUKOB y4acTBOBaJi0O B TypHUpe?

573. B nepseHcrse mo maxmaraMm Obura ceirpasa 231 maprusa. Ckons-
KO IIaXMATHUCTOB YYaCTBOBAJIO B TYPHHUPE, €CIM KaXXAbIH C Kax-
OBIM HIpPaJ TO OJHOMY pasy?

574. B uemnuonare mo Bojeibony ObL10 chirpaHo 66 marueit. Cxons-
KO KOMaH]l y4YyacTBOBaJI0 B UYEeMIMOHATE, €CJIHU KayKjaasd KoMaHJa
urpaja ¢ KasKZod 10 OZHOMY pasy?

575. HecKONbKO CIIOPTCMEHOB, yes:Kas I[ocje COPeBHOBaHHMII HIOMOIi,
obMeHAIUCH, CyBeHMpamMu (KasKJblH IOAapHI KaXJIOMYy IO OJHO-
My cysBeHHpPY). CKOJBKO OBLIO CIIOPTCMEHOB, €CJIM CYBEHHDOB IIO-
"Hagobumocs 307

576. 3adawa Maknopena'. HeckonbKo uesoBeK obefasii BMeCTe U IO
CcuéTy AOJKHBI ObLIM yILIaTUTh 175 muanaueroB. Tak Kak y ABOMX
U3 HUX [leHerl He 0Kas3ajioch, KarKJAOMY M3 OCTABIIMXCH NPHIIIOCH
yitatTath Ha 10 mumuaToB 60abme. CKOIBKO 4esoBek obemano?

577. CocTaBUTh HPOTpaMMy [JIA BBIYHCJIEHUA 3HAYEHUA BhIPpaXKeHH
\/bz —4ac Ha MUKDOKAJBKYJIATOPE U HAWTH ero mIpH:
1) a=3, b=12, c¢=-4551;
2)a=2, b=114, ¢=1612;
3) a=1,5, b=-2,1, ¢=-55,08;
4) a=2,5, b=-30,75, ¢=93,8.

B NPAKTUYECKME U NPUKNAOHBIE 3A0AYA S

1. BogonanopHelii 0ak 3anonHAeTcsa AByMA Tpybamu 3a 2 u 55 mwu=.
IlepBaa TpyGa MOKeT ero HANOJHUTHL Ha 2 u OwIcTpee, 4YeM BTO-
pas. 3a Kakoe BpeMsa Kaskjasd TpyOa, paboras OTAEJBHO, 3alIOJHHUT
aToT Oax?

' K. Maxopen (1698—1746) — mornasacKuit MaTeMaTuk, yuernk W, HeioToHa,
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2.

3.

B

Ilocne ABYX IOCHEAOBATENbHBIX CHHXKEHHWI IleH Ha OJHO H TO Ke
YUCJI0 TPOLEHTOB IeHa ToBapa cHuamiack ¢ 3000 mo 1920 p. Ha
CKOJIBKO HIPOIEHTOB CHHJKAJIACH IIeHA JTOr0 TOBapa KaxKIblii pas?
KBazpaTHbIH KYCOK Pe3uHBLI PACTAHYJM TaK, UYTO OH II0 AJIMHE yBe-
auyuicAd Ha 4 cM, a 0 MHUPUHE YMEHBIUHWJCS Ha CTOJBKO Ke. Ilo-
JYYUBIIMHCA KYCOK uMeeT miomazab 560 cm?. OmpenenuTs mepso-
HayaJibHble pasMephbl KYCKa pPEe3UHBI.

I'pys, cBoGoxHO majaromiuil U3 BepPTOJIETAa, HAXOAACH HA BhicoTe 16 M
OT 3eMJIH, MMeJI CKOpOocTh v,=2 Mm/c. Haiitu Bpemsi ¢, 3a KoTOpoe

rpys nposetuT ocraBmuecsa 16 m. (PaccrosHme s, KOTOpoe IIpoJie-
2

TaeT cBOOOAHO Hajaloiiee Tejao, HaXOAUTCA mo Gopmyae $ = Ugl + %,

rge v, — HadYaJdbHasi CKOPOCTb, { — BpeMsA IajleHHsl, g — YCKOPEeHHe
cBobopHOrO majeHusd.)

@yrbonucT mOAOPOCHJ MAY BEePTHMKAJILHO BBEPX CO CKOPOCTBIO
vy=12 m/c. Uepes kaxkoe Bpemsa f MAY OYJET HAXOAUTHLCS HA BBICOTE

4 M? (BeicoTa H, Ha KOTOPYIO IOAHUMAETCHA BEPTHKAJIBLHO OPOIIEHHOE
2
Teso, HaxomuTcs 1o hopmyne H = vt — %, rje v, — HavYaJbHaA CKO-

pocts, ¢t — BpeMs IOJIETa, £ — YCKOpPeHue CBOOOAHOrO IajeHusd.)
Cocyx HamonHeH xupkoctbio A. M3 mero orammam 6 i, mobasuiau
6 1 xuakocTH B, mepememanu U OTJIH-

au 15 1 cmecu. 3arem goauaum emé 15 x C
JKUIKOCTH B U HOAYUYUIH CMeCh, COMAEp-

smamyo 40% (mo o6wémy) xupxocTu A. o
Kaxor 06m€ém cocyma? N
Haner Touku A, B u C, paccTogHus Mex-

Ay KOTOPBIMHM YyKas3aHbl Ha pHUCYHKe 37.

Haittu: 1) orpesok AD — npoeknuio AC 4 100 em D B
Ha AB; 2) paccroanue h or touku C 1o

npAMOii, TpoxojAmei yepes Touku A u B. Pue. 37

>
=\

3TOWN rnase Bbl y3HanNm,

f

4TO TakKoe:

— KBaJpaTHOE YDaBHEHUE;
— HeNOJIHOe KBAaJpaTHOEe ypaBHEHUE;

— MeTOJ BBIJEeJIeHUA TOJHOIO KBaApaTa;

— IpUBEJEHHOE KBAJpPaTHOE ypaBHEHUeE;

— OHMKBajpaTHOe ypaBHEHHE;

— TeopemMa Bmera; Teopema, ofpaTrHas Teopeme Buera;
— MeTOJi BBEJEeHHA HOBOTO HEM3BECTHOIO;
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Kak:

¢ 4YETHBIM BTOPEIM Koa(hduumenTom; GopMmysy KOpHe# mnpu-

pemaTth HeNoJHbIE KBaJpaTHbIE YpaBHEHUS;
OPUMEHSATH AJIsl PelleHnusl ypaBHeHui obmyio hopMynay Kop-
Hell KBaApaTHOro ypaBHeHUs; (HopMyNny KODHEH ypaBHEHHH

BEIEHHOI'O KBAJAPATHOI'O yPABHEHU;

pemaTs OMKBajgpaTHLIE YPaBHEHUA;

pelmiaTh ypaBHeHMs C HEM3BECTHHBIM B 3HaMeHaTeJe Apobu;
pelIaTh CHCTEeMEl YPABHEHHWH, cofep:kalue ypaBHeHUEe BTO-
poii cTemeHu, crocoGOM IMOACTAHOBKH; CJIOMKEHUA; AEJeHU;
BBeJJeHUA HOBOT'O HEHM3BECTHOIO;

pemiaTh TEKCTOBBIE 3aJa4¥ C IOMOINBIO COCTABJIEHMA KBa-
ApPaTHOTO YpaBHEHUs; CHUCTEMBI YpaBHEHWi, cozepikamei
VpaBHeHHe BTODPOH CTelleHH.

NMPOBEPbL CEBSA!

'l'§pasenb

BT yp.(EIBe-”H.b j

1. PemuTs ypaBHeHHe:
a) 3x*=0; 6) (x+1)(x-1)=0;
B) 4x*-1=0; r) 3x2=5x;
o) 4x?—-4x+1=0; e) x2—16x-17=0;
&) 0,3x*+5x=2; 3) x?-4x+5=0.

2. Pa3oXuTh HA MHOMKHTEJIN:
a) x2+x—6; 6) 2x%—x-3.

3. Paccrosinne Mexay cénaMu 36 KM OJMH BeJIOCHIEAUCT IIpe-
onoJsieBaeT Ha 1 u OGwicTpee apyroro. HaiiTu cKOpOCTE Kax-
JOr0 BeJIOCHUIEIUCTa, €CAM HM3BECTHO, YTO CKOPOCTbH OJHO-
ro Ha 3 KM/4 OoJbllle CKOPOCTH JApPYyroro.

4. PemnTh cucTeMy ypaBHEHHH lx2 -y =12,

x+y=9.

i +3=24—10x

5. Pemurs ypaBHeHUe i
x—2 " iz 0%

6. YOpocTUTE BBIpasKeHUe

8x — x? 10x — 4x2
X _6x+9 4x2-25]'(2x2’x_15)'

7. Paccrosaue 48 KM kKarep uién Ha 1 U gosjplme, 4YeMm Te-
niaoxox. HallTH CKOpOCTH KaTepa MW TeILIOXOoJa, €CJaU OjHA
fosibie apyrot Ha 4 KM/4.
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8. PemuTh cucTeMy ypaBHEHHI:

a) [x? - xy+y? =63, 6) |[¥*+yP+x+y=2, :
2x% — y? + 2x —y = 4. N

9. [Ipy Kakux 3HAYEHUAX a ypasHeHWe ax’—2ax-a+2=0 |
HuMeeT OAWH KOpPEeHb?
10. KopaaMu KBajpaTHOro ypaBHeHus x2+px+¢=0 saBagior- |
cA 4YHMeaa X, ¥ X,. CocrTaBUTh ypaBHEeHHE, KOPDHAMM KOTO-

T

poro SBJIAKITCHA 4YHCIA X, + L X, + X i
Xa Xy .i
2
x“ +2x+7
11. Pemurs ypaBHeHHE _é:— =x% 4+ 2x 4+ 4. ¥
x“+2x+3 i

12. IIpx faeneHMHM ABY3HAYHOTO YMCJa Ha IpOM3BeJeHHE €ro
nudp B YACTHOM mosyuuTcs 2, a B ocrarke — 5. Ilpu gme-
JIEHMY 4YHuCJa, 3alMCAHHOrO TeMH e nudpamu, HO B 06- |
paTHOM HOpAAKe, HA CYyMMYy ero nudp B 4YacTHOM IOJIy- |
yaerca 7, a B ocrarke — 3. HaliTu aT0 umco.

% . Y ..2b i

e T R ey 4

13. PemuTs cucTeMy ypaBHeHuM# {y x 12 i
4x* + 9y® =5.

RO T N PRI N TN O A S T TR SR T E TR AR 3 e R SRS S TP O “—":‘

BN TEMbl UCCNEANOBATEJIbCKMX PABOT IEEENENEm

1. Pemenue KBaZpaTHBIX ypaBHeHuit B [IpeBHemM Basuiomze.
2. KBagparHele ypaBHeHHs B Tpyzax Jlumodanra.

3. KBagpaTHble ypaBHEeHHUA B UHIUNWCKHUX TpaKTaTax.

4. KBagpaTHble YpaBHEHUS B TPyAax aj-XOpe3MH.
5

. Mcropuueckue 3agauyMm Ha COCTaBJIeHHME M pelleHue KBaJAPaTHBIX
YPpaBHEHHUH.

6. Teopema Buera ans ypasBHeHMII TpeThbell M UeTBEPTOH CTeNEHEM.
7. KBagpaTHble ypaBHEHHsA B 3aJavax (DM3UMKH M I'eOMeTpPHH.

8. PagnmuuHble MeTOAbl DelIeHHs CHUCTEeM YypaBHeHHH.

9. VpaBHeHUs M CHCTEMbl YpaBHEHHI B 3ajadyax OKOHOMHKM.
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KsagparunyHas
dyHKUUA

B 7 knacce Bbl NO3HAKOMWIWCb C OOHWUM W3 OCHOBHbIX
NOHATUIA MaTemaTuku — NoHATUEM GYHKUMK. Y3Hanu ucTo-
pUlO0 ero BO3HUKHOBEHUS, yBeaunuce B TOM, 4TO 3a40Nro Ao
ero nosiBNeHus Nioau U3yyanu B3aUMOCBA3aHHLIE BENNYUHbI:
cocTasnanu Tabnuubl KBaOpaToB 4MCen W KBaApPaTHbIX KOp-
HEW M3 Yyucen, cTpounu rpadukn 3aBUCUMOCTEN (PU3NHECKMX,
reomMeTpu4eckux, acTPOHOMMYECKUX W APYruX BEAWYUH.

Bbl nogpobHo udyyanu cBoicTBa U rpadwvk NIMHENHOW
GyHKUMKX. Y3HanNM UCTOPUIO CO3[aHUs MEeToda KOOpAWHAT, no-
3HAKOMUNUCE C KYCOYHO-3aAaHHbIMU YHKUMAMM,

B artoil rmage Bam NpPeAcToOMT U3Y4UTb KeadpamuyiHyo
dynryulo, Kkotopas 3apaértcs ¢GOopMynon

y=ax’*+bx+ec,

roe a#0. C npocrtedwmmmn KBagpaTuyHbiMKM (QYHKUUAMMK Bbl
YK€ BCTpeYanucb W 3HaeTe, Hanpumep, 4To eweé martematu-
kn [pesHero BaBunoHa ycTaHOBMAM 3aBUCUMOCTb Maowagu
Kpyra ot ero paguyca. [NMpuBAnXEHHO BbIMUCNAS NNOWAab
kpyra no ¢opmyne S=3R?, OHW TEeM CaMbiM Haxo4WNW 3Ha-
YeHus kBagpaTtudHon oyHkummn S(R)=3R%

B npeabigywein rnase Bbl pewann 3agadu, CBf3aHHble
C ABvxeHwem Tena, OpoleHHOro BepTukanbHO BBEpX. Bbi-
cota H nonéta Tena 3aBuCUT OT BPeMeHu nonérta t wu
HaxoguTcs no dopmyne

2

H =v0t—gt7,
TAe v, — HayanbHas CKOPOCTb [ABWXEHUs, g — YCKOope-

Hue cBobogHoro nagmexua. Torpa H = H (t) — kBagpaTtuyHas
GYHKUMA OT HEe3aBUCUMOW NepemMeHHon t.

Mpadukom kBagpaTUYHON GYHKUMKM SIBASIETCR napaboaa.
Mopgens napabonsl Bl Mornu Habnwpate B peansHOW Aei-
CTBUTENIbHOCTU: N0 Napabonu4eckoi TPaekToOpuu ABUXETCS
maAY, OpoleHHbIn 6ackeT6oNMCTOM B KOP3WHY; HEBEPTUKANb-
Hble CTPyM BoAbl B (OHTAHe «pUCYlOT» B BOo3ayxe napabo-
nbl U T.4O. B 3TOi rnaBe Bbl HayyMTeCcb CTpouTb napabony
no onpegenéHHblM TOoYKaMm W y3HaeTe, Kak yMeHue pelaTtb
KBaapaTHOe YypaBHEHWE MnomMoraeT Mnpyv WCccnenoBaHuMKM KBa-
OpaTnyHHOW DYHKUUK.




npeaeneHne KBaapaTtUYHOW GYHKUMK

| B npownom rogy Bbl MO3HAKOMWIUCL C MOHATUAMW 32BUCUMON W
| HE3aBMCKMMOI NepemeHHbIX. Hayumnucb Ha KOOPAWHATHOW MAOCKO-
| CTU CTpouUTb rpaduk nNUHEeNHON ¢yHKuMn y=kx+b. Y3Hanu, 4to
| NvMHenHaa QYHKUMA ABASETCA MaTeMaTU4ecKOn MOAENbld MHOrmx
| peanbHbiX npoueccoB. M03HaKOMWAUCE C pPasnuyHbIMK crniocobamm
| 3apaHua oyHkuuu: dopmynoi, Tabnuuen, rpadukomMm, C NMOMOLLBIO
| onucaHua. B atom naparpacde OyayT BBeAeHbl MOHATUS KBagpa-
| TM4HOM QyHKUMM U Hynein yHKuMM, a Takke nokasaHo npukian- 1
| HOe 3Ha4yeHue kKBafpaTUYHON GYHKUMW.

HyXHO BCNOMHMUTL:

® NoHATHA (PYHKIUH (3aBUCHUMOII IEepeMeHHOH) M apryMmeHTa (Hesa-
BHCHMOH NIEepEeMeHHOMN);

® crnocobbl 3amaHus (PYHKIUHU;

B QJrOPUTM HAXOMIEHHWA 3HaueHHs (YHKIWU, 3aJaHHOU (opMyJIoi,
10 3aJaHHOMY 3HAUYEHHIO apryMeHTa;

¥ aJrOPUTM HaXO0XJeHHU#A 3HAUYeHWS apryMeHTa IO 3aJaHHOMY 3Ha-
4YeHHI0 (QYHKOUH, eciau GyHKUHA 3anaHa (QOpMYJIOH;

u GopMyJiBl KOPHEH KBaJApATHOTO YPABHEHUA.

B pasiuuHBIX 06/aCTAX HAYKM M TEXHUKHM YacTO BCTpPedaroTca QyHK-
LUK, KOTOPbIe HAa3BIBAIOT KBaJpaTHYHBIMH. [IpuBegéM mnpumepsl.

1) Ilnomane y KBagpaTa CO CTOPOHOM X BBIYMCISETCS IO (HOPMY-
ne y=x2

2) Eciu Teno OpoImeHO BBepX €O CKOPOCTBIO U, TO PACCTOAHHE §

OT HEero MO0 IOBEPXHOCTH 3€eMJHM B MOMEHT BpeMeHH t OompegegadeTrcd
i ¢2
dopmyoit s = —% + vt + 8y, rae S, — pacCcTOAHUE OT Tejia A0 HOBEpPX-

HOCTH 3€MJIM B MOMEHT BpemeHu t=0,
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B aTMX DnpuMepax paccMOTPeHB! (YHKIMM BHja y=ax’+bx+c.
B nepsom mpumepe a=1, b=c=0, a nepeMeHHEIMH HABJIAIOTCA X H J.

Bo BTOpOM mpumepe @ =-£ b=v, c=8, a nmepeMeHHble 0003HAYEHBLI

OykBamMu ¢t u S. 2

Onpenenenue. PyHxknua BuAa y=ax’+bx+c, rae a, b u ¢ —
s3afaHHbBle OelcTBUTENbHBIE umcia, a#(0, x — medicTBUTeNbHAA Iie-
peMeHHAa#d, HA3BIBAETCA KBAAPATHYHOM (yHKIIMEH.

Hanpumep, KBajpaTMYHLIMU ABAAOTCA DyHKmuM: y=x2, y=-2x2,
y=x2-x, y=x2-5x+6, y=-3x2+0,5x.

3apava 1. Ha#ite ssavenue GyHKOuH y(x)=x2-5x+6 mpm x=-2,
x=0.

P y(-2)=(-2)*-5-(-2)+6=20; y(0)=02-5-0+6=6. <

dapnava 2. Ilpm KakuX 3HAYEHHAX X KBaJpaTUdyHad QYHKIUSA
y=x>+4x -5 npusumaer 3HadYeHWe, paBHoe: 1) 7; 2) -9; 3) 0?

» 1) Ilo ycaosuio x?+4x —5="7. Pemas 370 ypaBHeHHE, II0JydaeM:
x2+4x-12=0, x,,=-21./4+12=-214, x,=2, x,=-6.

2) Ilo ycnosuio x?+4x-—5=-9, orkyaa
x2+4x+4=0, (x+2)*=0, x=-2.
3) Ilo ycnosuio x?>+4x-5=0, orkyma x,=1, x,=-5. <|

B sagasum 3) ObliM HalijeHBl 3HAYEHUSA X, IIPU KOTOPHIX (QYHKIUSA
y=x?+4x -5 npuaumaer 3Hauenue, pasHoe 0, r.e. y(1)=0 u y(-5)=0.
Takue 3HAYEHUS X HASLIBAIOT HYJIAMH KBaXpPATHYHOH (YyHKIHH.

3apava 3. Haittu myam dysxmuum y=x2-—3x.
» Pemas ypaBHenuwe x°’—3x=0, Haxogum x,=0, x,=3. <

YcTHble BONPOCHl M 3agaHuUA

1. ChopMyIHPOBATL ONIpefesieHNe KBANPATHUYHON (PYHKIIMH.
2. IlpuBecT: mpUMepHl KBAJPATHUYHBIX 3aBHCHMOCTEMH.
3. Kak maiitu sHauenme GyHKmum y=2x>-x+3 npu x=98?

4. Kak Ha#iTM 3Ha4YeHHMs apryMmenra x GyHKnum y=2x*-x+3, npu
KoTOpeIX y=67?
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5. Yr

0 Ha3LIBAIOT HYJIEM KBaJApPATHYHON (QyHKIHH?

6. JIrobass su KBaApaTUYHAA (QYHKIUS UMeeT HYyIu?

BeoaHbIe ynpaxXHeHus |

J

1. ®yuxuusa zazasa Tabaumneit:

N -0 | &l T o 2 1% Trl e |
B -7 | 3| 1] s8] 1 4 | 7| 10 |

1) HaiiTu 3HavyeHnme y, ecau x paseH —8; 0; 5; 9;

2) HaliTH 3HAYEeHHUA X, ecJu y paBeH —T7; —3; 1.

2. dysxknua sagaHa ¢opmynou y(x)=-3x+5. Haittu: 1) y(0); y(3);
y(-2); 2) smauenme x, ecam y(x)=0; y(x)=-1; y(x)=2.

3. Ilpn KaKMX 3HAYEHHAX X KBaApaTHHIA TpéxunreH 6x*—-x-—1 npm-

HH

MaeT 3HaueHue, paBHoe 07?

YnpaxHeHus ’
578. (YcrHo.) fABnsieTca 1M KBaApPaATUYHOH (DYyHKIHUA:
1) y=2x*+x+38; 2) y=3x%-1; 3) y=5x+1
4) y=x2+Tx-1; 5) y=4x% 6) y=-3x%+2x?
579. Ilpm Kaxux AeHCTBUTEJNBHBIX 3HAYEHUAX X KBaJpaTUdHas (QyHK-
ous y=x’—x—3 NpUHUMaeT 3HAUEHME, DABHOE:
1) -1; 2) -3; 3) -%; 4) -5?
580. IIpu xKaKMX AEHCTBUTENBHBLIX 3HAUCHUAX X KBajJ[paTHUUYHads (DYHK-
nua y=-4x?+3x—1 npuHMMaeT 3HaueHHe, PABHOE:
1) -2; 2) -8; 3) -0,5; 4) -1?
581. OnpezenuTh, Kakue U3 Yucea —2; —Jg; =13 =0.2; 0;'1; ﬁ
ABIAIOTCA HYJAMH KBaJpATHUYHON (QyHKIUMN:
1) y=22+2x; 2) y=x2?+x; 8) y=x*-3; . 4) y=5x*-4x-1.
582. Haititu Hyam KBazpaTuuHOH (GyHKIMH:

1) y=x2-x; 2) y=x%*+38; 3) y=—6x*+Tx-2;
4) y=3x2-5x+8; 5) y=2x*-Tx+9; 6) y=8x+8x+2;
7)y=%x2—x+%; 8) y=2x2+x-1; 9) y=38x*+5x-2.

§ 35. Onpepenenvne kBaapaTU4HOW QYHKLMK 2997



583. Haiitu xoapdummeETsI p W ¢ KBaApPaTUYHON GYHKIUH
y=x2+px+q, ecau HU3BECTHH HYJIU X; U X, 9TOH (QYHKIHH:
D.x,=2, =38 2) x,=-4, x,=1;

3) x,=-1, x,=-2; 4) x,=5, x,=-3.

584. HaiiTu 3HaueHMs X, NPU KOTOPHIX GYHKIUHM y=x°+2x-3 m

y=2x+1 npuHUMAOT paBHbIE 3HAYEHHA.

Haiitu KoopAauHATHI TOYEK nepecedeHusi rpaduxkoB GYHKITHI:
1) y=4x?+4x+1, y=2x+1; 2) y=x2—8x+15, y=§x—2;

3) y=x2—3J§x+4, y=—‘/22x—1; 4) y:ﬁx2+3x, y=i3§1x+1.

| KpagpatuuHas ¢dyHkuusa B onbiTax Nanwuwnes

IIpodeccop, mouemy Bbl HECKOJBKO Pa3 OIPHBOAWIM IPUMEDLI
424 3aBHCHMOCTH OT BPeMeHH BBLICOTHI HOABEMA GPOIIEHHOro Bep-
THKaJIbHO BBEPX Tejla U IyTH, IPOHeHHOr0 CBOGOAHO Magao-
muM Tesom?

IToromMy 4TO BTH B3ABHCHMOCTH — OJ(HM M3 CaAMbIX HATJIAJHBIX
%", KBaJpPaTUYHBEIX 3aBucHMocTeH. OTKDBII 3TH 3aBHCHMOCTH
© B xoune XVI B. I'aauneo I'anuneii (1564—1642).

T'anuneil cTABUJ ONEBITHEI, KOTOPhIE OIMHCAHEI BO
MHOTMX IIKOJBHBEIX yuebHHKax ¢usuxku. OH
MHOroKkpaTHo 6pocan ¢ Ilusanckoit 6amum pas-
HbIe TpeAMeThl M JOKasaJ, 4TO CKOPOCThb [BH-

| JKeHHSA He 3aBMCHT OT MAacchl Najalollero Teja.
OKcnepuMeHTaNbHO 'aymieil BHIBEN W 3aKOH 3a-
BUCHMOCTH IOYTH, HpoiaeHHOro cpobomgHO maja-
IOIUM TeJIOM, OT BpPeMeHH NnajeHHd.

KopoTko onumy ONBIT, KOTOPHII IPOJEJIEI-
BaJgH M mociae lanmies Opyrue HcCcjeloBaTeNH.
C 6GosbuIoil BeICOTEI MHOTO pas Opocanm meral- I. ranunei
JUYECKHH IMapUK ¥ 4Yepes KaMKAyi CeKyHAY
GHUKCHPOBAJH €ro MecToloJioxKeHHe (cM.
puc.) — paccrosiane ot Touku 0 (Hauana asukeHusn). Pesynprar 3a-
HOCHJIM B Tabmumy.

= ad¥

HNuanor o6 ucropum I}

® |

tLe| O 1 2 3 4 ‘
sm| 0| 5 |20|a5]80] .. |

QOueBugHO, uTOo (hyHKNUA $(f) — He NHUHeiHasa. Brulo cpenaHo npej-
| ToJOMKeHMe, YTO JaHHAS 3aBUCHMOCTh — KBazpaTuuHas. C moMomsio
rHGOPMALMH M3 MEPBBIX TPEX cTONOIOB TaOAMIBI OBIIM HaWJeHBl KO-
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appuumenTer a, b u ¢ kBagpaTHuHOU GyHKUUM S=at’+bt+c. Ilpu
t=0wm s=0 nmonyunnu O=a-0+b:0+c, orkysa c=0. Baavenns t=1,
s=5u t=2, s=20 no3BoSMIM COCTABUTHL CHCTEMY YPaBHEHMIA

5=a-124+b-1, S b=a+b,
20=a-2% +b-2, Y42 120=4a + 2. Qr=57oa Oc

Pemtenvem nosryuyeHHOM cHCTEMBI JMHEHHBIX
VpaBHeHH# aBasioTca a=5 u b=0. 10 1

3aTreM OpPOBEPANHCH JApPYyrde TIapbl YH-
ceq u3 TabNMIBl MIOACTAHOBKON B DaBEHCTBO o9 F==== 2¢
$§=5:1*+0-t+0, T.e. B paBeHCTBO s =5t2,
Oxasaysock, 4YTO BCe NOJyYaeMble paBeHCTBA
BepHbie: 45=5.3% 80=5.42, Dro osmauamo, 30T
4TO B8KOH DIAaJeHWsA IIapukKa AeHCTBUTEIBHO
samaérea dopmysoit s=5¢2, 40 +

Beuo nomarHo, 4To paBemcTBO ®TO HPH- | 1. 3¢
OnmkéHHoe, Tak Kak u [lanuieil, m mOBTO-
PABIIHE 3T ONBITHI ApYrue ucciaenoBarenu e 90 T
MOTJIM TOYHO 3aMepATH BPeMs M paccTOsSHHeE.
B xypce dusukm cerogus o60CHOBLIBAETCA TOY- 60 1
Hoe 3azaHMe GQopmynoi paccMaTpuBaeMoit

2

GYHKIHAH: §= %, rZie & — yckopenue cBoboa-  7q +
Horo nazenus, g=~9,8 m/c’. B npakTuyecKkux
pacuérax yacto npuruManr g=10 M/c?, u Tor- go b e o
Aa paccTofdHHMe §, IpoiifeHHOe CcBOGOJ-
HO [ajailolluM TeJoM, HaxXxo#aAT mo Gopmyse S, mY
8= 522

%, Taxmm obpasom, Tanumieil ¢ momombio HaGJIIONEHWH W ONBI-
‘24 TOB cyMe] MaTeMaTHYECKHM S3BIKOM ONMCATH 3aKOH IBUKe-
' HuA cBobogHO magatomiero Tesa! ITouemy MMeHHO B Te rofbl
YV4€HBle 3aMHTEPECOBAJMCH NOJOGHBIMH 3aBHCHUMOCTIMH?
Bul yxe sHaere, 4ro pasBuTHE MaTeMATHUKM BCErza CTHMY-
JIMPOBAJIA 3a4a4Yd TNPAKTHKH W CMEMKHBIX C Hel pasfesoB
Hayku. Ilo XVI B. acTpOHOMEI M MATEeMaTHKH HMeJIH IeJ0
B OCHOBHOM C KaKyIIMMHMCA HM HENOABHMIKHBIMH oOBeKkTamMu. Ho
nocne oTkpuiTua Hukxonaem Koneprnuwom (1473—1543) nemmenus
SeMaM W ADYrAX NuaHeT Boxpyr COJHIA MATEeMATHKAM MNOHAHOGH-
JHCE COBEPIIEeéHHO HOBLIE MeTOALBI H MOIeJIH, NO3BOJIAIIITHE OIIHCHI-
BATh ABHIKYINMNCA W MEHAOIIUNACT MHD.

OzpuM U3 mepBEIX 3ajauM HOBBIX BHUJOB ABMXKEHHMA CTAN (Op-
mynupoBate lanmuneo Ianmneit. Muorue us uayuapmuxcs [anuie-
€M INPOLIECCOB ONMCBLIBAJIMCH, KAK MBI CErOAHA y¥Ke 3HAeM, C IIOMO-
b0 KBaJpaTHYHON (QYHKIHUH.
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YHKUMUA y =X

l B atom naparpade Bbl NO3HAaKOMUTECHL C CamMoOil NPOCTOW U3 BCex
| KBaApaTU4HbIX dyHkumn: y=x2 [octpoute no To4kam eé rpa-
|  ¢duk — napabony, w“3y4MTe OCHOBHblIE CBOWCTBA 3TON QYHKUUU W
l paccMOTpUTE WX MPUIOXKEHWUs B MpPakTUKe.

HyXHO BCNOMHMTL:

MOHATHSA 3aBUCHUMON ¥ He3aBUCUMON IepeMeHHBIX;

IIOHATHE KBaJApPaTHYHON (QYHKIUH;

HaXOKJAeHNe 3HAYeHMH (QYHKOUM OO0 3HAYEHHUIO apryMeHTa;
HaAXOXXJeHue HyJIel KBaJApaTHYHOH (QYHKIINH;

[IOCTPOEHHME TOYeK C 3aJaHHBIMM KOODAMHATAMH HA KOODAMHATHOMN
ILJIOCKOCTH;

Teopembl Buera;

(opMysbl KOpPHEH KBaApPaATHOIO YpPaBHEHUS;

HOHATHE CHCTeMbl YPABHEHHMH H CIOCOOBI DelleHHA CHCTeM;
IIOHATHE CHMMETDPHM OTHOCHUTEJBHO IMIPSAMOM.

PacemoTpuM  GYHKOHIO Y =Xx°, T.e. KBaJIPaTUYHYIO (OYHKIHUIO
y=ax?’+bx+c upn a=1, b=c=0. [laa mocrpoeHus rpapuka 3TOH
dyHKOUM cocTaBUM TaOIMIly HEKOTOPBIX €€ 3HAYeHMUi:

2 | 4| 8|[2(1|0}| 1| 2]3]4
y=x* 16| 9 |4 | 1|0 1] 4] 09|16

IlocTpOMB TOYKM C KOODAMHATAMH, YKasaHHBIMH B Tabaune, u CO-
eIVHHUB HX IJABHON KpHUBOH, nmonyuum rpapux GyHKOIHHA y=at
(puc. 38). Kpusas, sisomascs rpaduxkoM QYHKIHMM Yy =X°, HashBa-
ercs mapaboJion.

PaccMoTpuM cBoiicTBa (yHKuEM Y = x°.

1) Bpauenue QYHKIHUHM Y =X’ MOJOMKUTeNbHO pu X # (0 U paBHO HYIIO
npu x=0. Cnexgosarensno, napaGona y =X’ MPOXOAUT Uepe3 HAYAJIO
KOODJAMHAT, & OCTaJbHbIe TOUKM IapaboJibl JeXaT Bhlle ocu abcrucc.
ToBopaT, uTo mapa6oaa y=x? kacaercsa ocu abcuuce B TOUKe (0; 0).

2) l'padur GyHKOUH y=x’ CHMMeTDHYEH OTHOCHTEJIHLHO OCH ODJMHAT,
Tak kak (—x)?=x?. Hanpuwmep, y(-3)=y(3)=9. Takum ob6pasom, oCb
OpAMHAT #ABJSETCH OCb cummerpum mnapaboasi. Touxky mnepece-
yeHUs mapaboibl ¢ €€ OCbI0 CHMMETPHMM HA3LIBAIOT BEPIIMHOM ma-
pa6oasl. [Ina mapaGosbl y=x’ BepIIMHOW #ABJIAETCA HAYAJNO KOODP-
AUHAT.

230 Fnasa V. KBagpatundHas yHKUUSA



3) IIpu x>0 GonblleMy 3HAYEHHUIO X COOT-

BeTCTBYeT Gosbllee 3Havyenwe y. Hampu-
mep, y(3)>y(2). I'oBopsar, uro pyHKOUA
y=x? Bospacraer Ha mpomemyTke x = 0.
B uyactrHOCTHM, 2TO O3Hauaer, 4TO QYHK-
nua y=x? Bogpacraer Ha JIOGOM IIpoMe-
JKYTKe, IPHHAMJEKAIIEM IIPOMEXKYTKY
x20. Hanpumep, oHa BoapacTaeT Ha IIpO-
MexyTrax [1; 2] u (3; 7).

IIpu x<0 GonpmiemMy 3HaYeHHMIO X CO-
OTBETCTBYET MeHbIIee 3HaueHwe y. Ha-
IIpUMeEp, y(—2g<y(—4). I'oBopsaT, uTto
byHKIUS y=x° yObIBaeT HaA IPOMEIKYT-
ke x<0. B yacrHOCTH, 3TO O3HAUAET, UTO
bysknus y=x’ y6eiBaer Ha J060M TIpO-
MeXYTKe, IPUHAIeKAIL[EM IPOMEXYTKY
x<0. Hanpumep, oHa ybmiBaeT Ha mpo-
mexyTkax [-6; 0) u (-5; —4].

Japava. Halltm KOOpAMHATEI TOYEK mepe-
ceyeHus napabonasl y=2x* u npamoi
y=x+6.

» KoopAWHATHI TOUKM IepecedyeHus SBJIA-
I0TCA peIleHHeM CHCTEeMbI ypaBHEHHH

y=x2,
y=x+6.

YA

16 f
9
4
1
-4-3-2-109 1 23 4 x
Puc. 38

Pemas aty cucremy cmocoGoM mMOACTAHOBKHM, HmOJy4aeM x°=x + 6,
x*-x-6=0, orkyna x,=3, x,=-2. IloacTaBass 3HAYEHHS x,
u X, B OAHO M3 yDaBHEHWMIl CHUCTeMbl, HAXOAUM Y, =9, y,=4.

OtseT. (3; 9), (-2; 4). <
IlapaGosia o6iagaer MHOrMMH HHTepec-

HBIMH CBOMCTBaMH, KOTOPBIE IIMPOKO HC-
DoNB3YIOTCA B TexHuKe. Hanpumep, Ha ocu
cuMMeTpuu mnapabonel ects Touxka F, Ko-
TOPYI0O HaswIBalOT (hokycom mapabosl
(puc. 39).

Eciu B 9TO# TOYKe HAXOAUTCA MCTOUHHUK
CBeTa, TO BCe OTPaKEHHEBIE OT mapaboJibl
JAY4YU MAYT IapajiejibHO. 9TO CBOMCTBO HC-
TIOJIB3YeTCA IPHU HM3TOTOBJIEHUM ITPOMKEKTO-
POB, JIOKATOPOB M APYTUX nzpuﬁopon.

PoxycoM napaboJisl Y = x° ABIAETCA TOY-
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YcTHbIe BOMPOCHI U 3afaHus

1. Kak HaseiBaercs rpaduk GyHKmum y=x>?

2. IIpy KaKuX 3HAUEHUAX X QYHKOUA Yy =X’ OPHHUMAET MNOJOMKUTENb-
Hble 3HAUYEHUHA?

3. B kakoit Touke mapaGosa y=x® kacaercs ocu abcrucc?

4, Tlouemy rpadpux QyHKIHANA y=x? CHMMeTpPH4YeH OTHOCHUTEJIBHO OCH
opauHaT?

5. Kakyio TOYKY Ha3bIBAIOT BEPIIMHON napabosbi?

6. [Ipr kakux sHaueHMsAX X (QyHKOUsA y=x> BO3pacraer; yObiBaer?
OtBeT 00OCHOBATE.

7. Yro Taxoe (oxyc mapabonbi?

BeoaHbie ynpaxueuunJ e\

1. ITocTpouTh TOYKH, CHUMMETPHYHBIE TOY- |- ..Cl[ { |
kKam A, B, C, D, E u O OTHOCHTEIbHO ,A
ocu opaunHat (puc. 40). B.

2. Cpean Touex A(-1; 3), B(1; 5), C(2; —4), L4
D(1; 3), E(-1; 5) mHaiiTu napel, CUMMe- .

TPUUYHBIE OTHOCHUTENbHO ocu Oy. ol 1 ?‘

3. Haittu smavenme oyskmum y=x° mpu g |p T 1
x=0,1; x=-11; x=0; x=-1. T [ 1 |

2 3
4. Haiitu HyIM QyHKDuM y=x°-3x—4. Puc. 40
5. ITo rpadpuxy byaxknuu y=f(x) (puc. 41) maiTu:

1) synn GyHKUIUH;
2) sHaueHUsA X, NPHA KOTOPBIX (YHKOMUA NPUHUMAET IIOJIOKHUTEIb-
Hble 3HAUEHWs; OTpUIATE/JbHbIe 3HAUYEHUH;

3) KOOpAMHATHEI TOYeK, CUMMeTPUYHbIX Touykam A, B m C oTHOCH-
TeJIBHO OCH OpAWHAT.

Puc. 41
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6. CpaBauTe 1) abcumccel TOueK; 2) OpAMHATHI To4YeK: A, m A,
A; m A A, u Ag (puc. 42).

A

: .A‘i(xﬁ; 94) =k

1Ay | |

YnpaxHeHus |

586. Ha munumerpoBoil Gymare mocTpouTh rpadur GyHKmum y=x2
Ilo rpaduky npubOIUIKEHHO HAUTH:
1) snavenune y npu x=0,8; x=1,5; x=1,9; x=-2,3; x=-1,5;
2) sHauenua x, ecnm y=2; y=3; y=4,5; y=6,5.

587. He cTtpos rpaduka (GyHKnuu y=x> OIpeNeSuTb, KaKue TOYKH
npuHagaexar emy: A(2; 6), B(-1; 1), C(12; 144), D(-3; -9).

588. (VcrHo.) Haj¥iTH KOOpAMHATHI TOYEK, CHMMETPHYHBLIX TOYKaM
A(3; 9), B(-5; 25), C(4; 15), D(\/f;’;3) OTHOCHUTEJLHO OCH Op-
aunat. Ilpuaajgnexar ju Bce 9T TOYKH rpadury QyHKIEH Y= x2?

589. (YcrHo.) CpaBHUTH 3HAueHHs (QYyHKNUU y=x? npu:
1) x=2,5 u x=3%; 2) x=0,4 u x=0,3;
3) x=-0,2 u x=-0,1; 4) x=4,1 u x=-5,2.

590. HaiiTm KOOpAMHATEI TOYEK IepeceyeHUs mnapabossl y=x? u mpa-
MOH:
1) y=25; 2) y=5; 3) y=—x; 4) y=2x; 5) y=3-2x.

591. SiBnserca nm TOYKA A TOUKOM mepecedeHUs napabonsl y=x? u
IpPAMOI:
1) y=—x-6, A(-3; 9); 2) y=5x-6, A(2; 4)?
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592. C nomompio rpadpura ybeauTsCsa B TOM, YTO PYHKOUA y=X> BO3-

pacraer:
1) Ha orpeske [1; 4]; 2) ma npomexkyTke (2; 5);
3) Ha HpPOMEXKYyTKe X > 3; 4) Ha npomexyTke [3; 4).

593. Ha onHO# KOODAMHATHOM ILIOCKOCTH MOCTPOMTHL mapabony y= x>
1 npamyio y=3. [Ipy Kakux 3HAYEHUAX X TOYKH napaboibl Je-
JKAT BBIIIE NPAMOK? HUMKEe IPAMOI?

I'Ipn KaKMX X 3Ha4YeHHs (QYyHKOUU y=X°:
1) 6onpme 9; 2) e Goapime 25;
3) He MeHbIIe 16; 4) menbme 367

| '}

KoHuyeckue ceyeHusn, ¢pokyc napabonsl
Mn nereHaa o6 Apxumepe

ﬁ Xouy ckasaTh, UTO H B BOINpOCAX HM3Y4YEeHUA KBaAPATHYHOMN
-

¢dysknun He obomurock 6e3 maremarukoB [JIpesHeit I'pemum.
HWmenHO OHH OTKpBIIM nmapabony, korza S
3aHMMAINCH NpPOCTPAHCTBEHHOM I'eOMeTpHeM.
A Kakoe oTHOIIeHHMe ILTOCKad mnapabo-
na wMeer K 06BEMHEIM Temam?

Bam, HaBepHOe, 3HaKoMa Takaf (HIY-
pa, kKak kKoryc (cm. puc.). Eé MoxHO
HOJYYHTh BpaIleHHWeM IPAMOYToJbHOTO
-rpeyronbnnna AOS (yron O — npAMOi) BOKPYIr
csoero xarera SO. Torza rumorenysa AS onm- A
| ImeT TaK HASHIBAEMYI0 KOHHMYECKYIO NOBepX-
HocTb. Ilpu sTOoM OTpe3ok AS HasmBalOT o0pa-
ayoweit konyca. Tax BOT eca¥ KOHYC paccedub
MJIOCKOCTRIO, TapaJliejbHOM ero obpasyiolmei,
TO [0 TPaHHIE CeYeHWs IOJY4YHUTCH JIHHHA,
sABAApmasca napabomnoii. I'pexn paccexkasu Ko-
HyC ILIOCKOCTBIO ITOJ] PasHBIMH yrjaaMu K 006-
pasyiomei M M3yyanau noJydalomiuecs KoOHUYe-
cKue ceyeHUs, JaBald UM Ha3BaHHA: JJUIHIIC,

napaboisia, runepbosa
f Bot npumep u3 xusHn. Korga mMbl ¢ Mma-
“+> 4 w™oil pesasu MOPKOBB B cajaT (MOPKOBb /
~ no dopme OblIa IOXO03Ka HA KOHYC),
MaMa MHe [NOKa3biBaja, KaK HYIKHO CTABHUThH
HOK, 4TOOBI IO rpaHHIE CeYeHHs IOJydasachk
OKDY’KHOCTB; aJIIHMIc; mapabosa...
Mosomel; TBOS MaMa — He yIycKaeT cJy-
@ yasg pacckasaTh JAoYepH 4YTOo-HMOyAb mojesHoe. f Toe xoren

BaM CerojilHfA pacCcKasaTh HHTEPEeCHYI H INOYy4YHTEeJbHYI0 HCTO-

HAduanor o6 ucropuu
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PHIO, CBASAHHYIO C ONMUYecCKUM ceolicmeom mapaboisl (KcTaTH, Bce
KOHWYECKHEe CeYeHHS MMEIOT CBOM ONTHYECKHe CBOMCTBA).

ITo momepmeii 1o Hac JereHge ApPXHMeJ IOCTPOMJ BOTHYTHIE 3ep-
Kajla ¥ C UX IOMOINBIO CHKEr puMcKue Kopabinu. MHOrue yuéHsle onpo-
BEpraimT 9Ty HCTOPHIO, IIOTOMY YTO TAKHMe 3epKaja NOJIKHBEI OBLIH
uMeTh O4YeHb GoJbIIME pasMephbl, YTO OBIJIO HEBO3MOYKHO CO3JATH IPH
TOM YPOBHE TeXHUKH. Pacuérer Apxumeza GbLIM OCHOBAHEL HA YTBEDIK-
JleHUM, oOpaTHOM TOMY, KOTOpoe c(hOpMYJIHPOBAHO B yueOHHKe: JIIO-
6as mpsAMas, napajlelbHaA OCH CHMMeTpHH mapaboJibl, Iocjie OTpa-
JKeHHSl OT €€ IIOBEPXHOCTH NOPOXOAHMT dYepesd (okyc F mapaboJisl.
IToaTomy ecniu HanmpasuTh napabGosmueckoe sepxasno Ha CouHue (oHO
OYeHb JajeK0, ¥ COJIHEYHBIe JIy4H, [ONajaiolque Ha 3eMJI0, MOMKHO
CYMTATE NapaJUIelbHBIMH IpYr APYry), TO BCe OTpa’KéHHBIE JIYIH
OPOHAYT Yepes OAHY TOYKY — (DOKyC ma-
pabonsl. 1 Temmepatrypa B aTOil Touke

| Oymer HACTOJBKO BBICOKOH, YTO Tam
MOKHO OyZeT He TOJBKO BCKHOATUTH
BOAY, MOJsedb JOCKY, HO M PACIIABHTH
csuren. Keratu, cioso ¢pokyc Ha naTHH-
CKOM A3LIKE O3HAYAET 04dz, 020Hb.
v Pas cioso «doryc» ma marus- 4

CKOro fA3bIKA, 3HAYHUT, €ro IpH- /

AyMan He Apxumen? r\ F 1/

Kax HasweiBag Apxumen aTy 3a- ‘%7
@ MeuaTeJbHYIO TOYKY mapabosibl,

A He 3Haw. Ucropusa aroro Tep-
MHHA UAET oT apa6oB, KOTOpble camMy napabosly HABLIBAJIHM 3aXKHra-
TeJIbHBIM 3epKaJIoM, a eé (OKyC — «MEeCTOM 3aKurasmsa». EBpo-
meMnbl 3TUM TEPMHHOM CTajJd IIOJb30BAThCA IIOcjke NOyOJIMKar@u
paborer Hozanna Kennaepa (1571—1630) «Onrnyeckas acTpPoHO-
musg» B 1604 r., rge BuepBhle BCTPETHJIOCH CIOBO «(POKYC».

.

YHKUMSA y=ax?

3Has cBoncTBa PyHKUMM y=x? 1 Bua eé rpadvka, He COCTaBuT
Tpyda uccneposatb GyHkuuio y=ax® npu a>0 n a<0. Ona no-
CTpoeHus rpadurka aTton GyHKUMM NPU Pa3IUYHbIX 3HAYeHUsX a By-
AyT WCNOJIb30BaHbl MPUEMBI CXaTUS WM  pacTaXeHus rpaduka
dyHkummn y=x? Boonb ocu Oy, a Takke CUMMETPUR OTHOCUTENb-

HO ocu Ox. J
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HY)KHO ECNOMHMWTB:

® BuA W HasBaHuWe rpadpura QyHKOUH Y= x7%;

¥ pacmoJioKeHHe OCH CHMMEeTpPpHH l'l&paﬁOJIhI; KOOpPAHMHATHEI BePIIHHLI

napa6onsr y = x?;

¥ YTO 03HAYAET BO3pacTaHWe (DYHKIHUU y=x’> Ha mpoMexkyTKe X =0;
yObiBanue QysHKnum y=x’ Ha nmpomexyrke x<0;

# noHATHe (OKyca mapaboiibi;
® KoopauHATHl (hoKyca napabossl y = xZ.

3apaya 1. ITocrpours rpaduk GyHKmuUm y=2x2

P CocraBum Tabiuny sHaueHHH (QYHKOUH y=2x2:

W | P 0

1

2

y=2x> | 18 8 2 0

2

8

ITocTtpoum HalijeHHbIE TOYKH H IIPOBEJEM Yepe3 HHUX IIABHYIO

KPHBYIO. </

CpaBHKM rpaduku bysrouit y=2x? m
y=x2 (puc. 43). Ilpu ONHOM 1 TOM Ke X
3HaveHne (QyHKmuUH y=2x° B 2 pasa 060Jb-
me 3Ha4YeHUus QYHKOUH y=xZ

ATO 3HAYMT, YTO KaMKAYI0 TOYKY rpadmu-
Ka y=2x% MOMKHO HOJyuHTD M3 TOYKH Ipa-
dbuka QJyHRn.HH y=x2? ¢ To# ke abcumccoit
yBeIMUEeHVEeM e€ opauHATHI B 2 pasa.

ToBopsaT, uro rpadux GyHKmUU y=2x>
nojydaercsi pacTaskeHueM rpadura (yHK-
mau y=x*> or ocm Ox Bmonb ocm Oy
B 2 pasa.

3apava 2. TIlocrpouts rpadur (yHKIUH y:%x

P CocraBum Tabiuny sHaueHUH (GyHKIUU y:é—x

Y y=2x

y=-x°

2

2.

=Y

Puc. 43

x -3 -2 -1 0

1

y= %x’ 4,5 2 0,5 0

0,5

ITocTpouB HaliZleHHBIE TOUYKH, IPOBEAEM Yepe3 HUX IJIaBHYIO KDH-

Byo (puc. 44). <]
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CpaBuuM rpaduru QyHKImHt y:%:r:2 u

y=x% Kaxayio Touky rpadpura y=%x’-

MOKHO IIOJIYYUTH M3 TOYKH rpaduia
byEKIuM y=x° ¢ TOH ke abcmuccoit
YMEHBIIEHUEM €€ OpAMHATHI B 2 pasa.

Tl'oBopsiT, uro rpaduk GYHKIUH IIOJY-
gaeTcs cikaTHeM rpadmura Qpyskuuu y= x>
kK ocu Ox Bponb ocu Oy B 2 pasa.

3apavua 3. IToctpours rpadur GyHKIHK
y=-x°
P CpaBauMm GyHKmUE y=-x? m y=x2
IIpu omHOM M TOM Ke X 3HAYEHUS
oTUX (YHKIHUH DPABHBI 0 MOMIYJIK H
IIPOTHUBONOJIOKHEI mo 3HaKy. Ciexmo-
BaTeJbHO, rpaduK QyHKmuM y=-—x°
MOKHO IOJYYHUTH CHMMETpPHEH OTHO-
cutenpHO ocu Ox rpadura GyHKIUN
y=x% (puc. 45). <|
1

T'pabuxn  QyHKOHH y=—§x2 u
y= %xg CAMMETPUYHBI OTHOCUTEJIBLHO
ocu Ox (puc. 46).

a#0 Tak)xe Ha3BIBAIOT napaboIOi.
Ilpu a >0 BerBu mapaGosbl HampasJje-
Hbl BBepX, a npu a <0 — BHHSI.

E T'padur byaxuum y=ax? npu aobom

3ameruM, 4To (PoKyc mapabonbr y=ax’
1
4a

IlepeuncauM ocHOBHBIE cBOlcTBa (QyHK-
uuu y=ax? rae a=0.

HaAXOJAHUTCA B TOUYKe [0;

1) Eciu a >0, To pyuknusa y=ax’ npu-
HHUMaeT IOJIOKUTE/IbHbIe 3HAYEHHUHA ITIPH
x#0; eciu a<0, To QyExknusa y=ax?
IPUHUMAET OTPHULATEIbHbIe 3HAYCHHS
npu x#0; sHaueHne (QyHKOMU Y= ax>
paBHo 0 Tosnbrko mpu x=0.

Ly

=

YA

=t
Do
|

Puc. 44

YA

Jush
wY

" |
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2) ITapa6ona y=ax? cuMMeTpHYHA OT-
HOCHUTEJIBHO OCH OpJAUWHAT.

3) Ecim a>0, To pysxnusa y=ax? Boa-
pacraer npu x =0 u y6siBaer npu x <0;
ectu a<0, 10 QyEknua y=ax? y6sI-
BaeT npu x =0 m Bospacraer npu x<0.

Bce st cBoiicTBa BHAHEI Ha rpadurax
(puc. 47, 48).

Japava 4. Ha oaHOM KOOPAWMHATHOH ILJIO-
CKOCTH HOCTPOHUTH rpadumrn (QyHKIUH
y=2x%> u y=8. C noMompio 3TUX rpa-
(GUKOB pemuTh HepaBeHCTBO 2x7%> 8.

& TToctpoum rpaduru GyHruui (puc. 49).
IOna Toro 4robbl pelIUTh HEPaBEHCTBO
2x%?>8, HyKHO HailTM Te 3HAUEHUA X,
NpU KOTOPBIX TOYKM mapabossl y = 2x?
JIeJKAaT BHIIIE NPAMOHN Yy =8.

W3 pucynka 49 BuaHO, YTO HepaBeH-
ctBo 2x°>8 BepHO npu x<-2, a Tak-
e mpu x>2. <]

Japava 5. HaliTm sHayeHwe @, IPH KOTO-
pPOM OAHA M3 TOYEK IlepecedYeHHd Ia-
pabosasl y=ax? u npsamoir y=2x+4
umeer abcuuccy x=2.

P W3 ypaBHeHMsa npsamoi y=2x+4 Ha-
XOJUM OPIHMHATY TOYKHU IEepecedeHusd:
y=2-2+4=8. ToacraBnas x=2,
y=8 B ypaBHenue mnapabousl y=ax?,
nonxydaem 8=a-2% orkyma a=2. <|

YCTHBIE BONPOCHI U 3agaHUA |

1. ITpuBectu npumep QpyHKIUAU, TpadUK KO-
TOPO# IoJIy4aeTcsd pacTAxeHHeM rpaduxa
dbyuxnuu y=x? or ocu Ox Brons ocu Oy.

2. IlpuBecty npuMmep GyHKIUHU, rpadUK KO-
TOpPOH IoJydaeTcsa CcokaTHeM rpaduka
dysxknun y=x?> k ocu Ox BAoas ocu Oy.

3. Kax maseiBaioT rpadux QyHKIuH y=ax?,
roe a#07?

y=ax%a>0

U
\\ /
\,\
} ——
0 1 x
Puc. 47
YA
. -
ﬂ T x
y=ax?a<0
Puc. 48
y“
8 y=8
f
|
{l
1--
o ~ -
-2 =10 1 2 x
Puc. 49
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4. IIpusectu npmueg byaxnuu, rpa@uKOM KOTOPOH HABJAETCS Iapa-
6ona BuAa y=ax®, BeTBH KOTOPOI HANpaB/ieHbl BBEPX; BHHU3.
5. ITepeuncauTh OCHOBHEIE CBOMcTBa DyHKIUM y=ax?, ecan a>0; a<O0.
6. Kax ¢ nomMompio rpa@ukoB (DYyHKIHIA MOMKHO PDEIINTH:
1) ypasaenue 3x%:=27; 2) mepasencTBo 3x%<27?

BeoAHbIe ynpaXHeHUs ]

1. CpaBHuTe 3HaYeHHMA (yHKIUM y=x? OpuH B3afaHHBIX 3HAYEHHAX
X, B X,, €cau:
1) x,=-10, x,=-15; 2) x;=218, x,=217;

3) xm=12, x,=1 4) x,=-3,28, x,=-3,29.

2. Ina xaxmoil M3 3afJaHHBIX TOYEK HA3BaTh CHMMETDHYHYIO eif OT-

HocuTenbHO OcH Oy: A(-2; 8); B(3; 18); C{%; %]; D(-3; -9).
3. CpaBHUTH 3HAaYeHUS BBIpAKEeHUS Hx?:
1) mpu x=6 u x=T7; 2) npu x=-3 u x=-4; 3) npu x=-2 u x=2.

anaxueuun‘

595. Ha munnumerposoii Gymare mocTpouts rpabuk Gyekmum y = 3x2.
Ilo rpaduxy npubnauxésHO HAaTH:
1) snavenms y npm x=-2,8; -1,2; 1,5; 2,5;
2) snavenus x, ecau y=9; 6; 2; 8; 1,3.

596. (Vcruo.) OnpemenuTs HampasjieHHe BeTBell mapabGoJibl:

Dy=3x5 2 y=gx  Yy=-a4x%  4y=-lx
597. Ha onHO# KOODAMHATHOH ILIOCKOCTH TOCTPOMTHL TpaduKd (QYHK-
OMH M, MCHONAB3YA rpaduKH, BBHIACHAUTH, KaKHe M3 3TUX (DYHK-
OUil BO3PACTalOT Ha IMpoMexyTke x =0,
1) y=x* m y=8x% 2) y=—x? m y=-3x%
3) y=3x% u y=-8x% 4) y:%ﬁ n y:—%x?
598. Haiitu a, ecam mapabosna y=ax? IPOXOAUT uUepe3 TOUKY:
1) A(-1; 1); 2) B(2; 1); 3) C(1; 1); 4) D(3; -1).
599. C nmomompio rpaduka GyHknum y=-2x° DEIINTH HEpaBEHCTBO:
1) —2x%2<-8; 2) —2x?>-18; 3) —2x2<1; 4) —2x%>-32,

600. IIpn xakux x 3Ha4YeHUs GYHKOUHA Y= 3x2:
1) Goapme 12; 2) ve Gonpme 27;
3) He MeHbInE 3; 4) menpme 75?
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601. HaiiTyu KOOpAMHATEI TOYeK IepecedyeHuss rpaduKoB (YHKIIUMA:
1) y=2x" 5 y=3x+2; 2) yr=——;-.7c2 " y=—§-x—3.

602. HaiiTu 3HauyeHuMe a, MPHA KOTOPOM OJHA M3 TOYEK IlepeceyeHus
napaboasl y=ax? u nupamoit y=5x—2 umeer abcummcey x=2.

603. HaiiTu 3HaueHue k, mpu KoTopom mnapabosa y=-5x° u npamas
y=kx+6 mnepecexarorcsi B TOukKe c abcuumccoit x=2. Hmerorcs
JM ApYTue TOYKHU IepecedeHHss rpaduKoB?

604. fIBnserca nu yObIBaromeil Ha npoMexyTke x <0 dyHKDusa:

1) y=4x% 2) y=o% 3) y=—-5x% 4) y=-32?
605. BoiicHuTh, ABAAeTCA JU (YHKIUA y=-2x° BO3pacTraiomeid wuiu

yOBIBaIOIIEH:

1) ua orpeske [-4; —2]; 2) ma umutepBane (3; 5);

3) ma moaymurepsaie [-5; 0); 4) ma nmonyunrepsaie (—3; —2].

IlyTh, NPOAEHHBIN TEJIOM IIPU PAaBHOYCKODPEHHOM JIBU)KEHUU, BBI-
2

yucaderca mo Qopmy.ie s=%, rge S— OyTh B MeTpax, 4 —

yckopeHue B M/c?, ¢ — BpeMsa B cekyHjax. HaiiTu yckopeHme a,
eciu 3a 8 ¢ TeNo NMPOLLIO MyTh, paBHEIA 96 M.

Ilycts mapabosna y=ax® u npamas y=kx+b UMEIOT TOJBKO OAHY
obmyio Touky u abcuucca 9TOM TOYKHM paBHa X,. JlokasaTs, 4TO

9Ta IpaAMasg NOPOXOJHUT Yepe3 TOUYKY [%; 0].

MapaGona Ge3onacHOCTH

B navajse u3y4eHus rjaaBsl Bel TOBOPHIM O TOM, UTO MHO-
rue sIBJIeHHS B IPHUPOJEe M TeXHUKEe ONHCHIBAIOTCHA C IIOMO-
b0 KBAAPATHYHBIX (QYHKIHIL.

§l kak pa3 XOTeJ paccKasaTh BaM O JIIOGONIBITHOM CBOMCTBe
napaboJ, U3BeCTHOM BceM aprusiepucraM. Tpaexkropueil ABu-
KeHUA CHapPANOB HMHTEPECcOBAJHCh B pasHble TIOJAbl MHOI'He
BOEHHBIe, TexHHUKM u yuéHbsle. OcobeHHO JTOT HHTEpPeC BO3pPOC
B XIII B., xorma u300pead IOPOX M CHAPAIBLI CTAJH JIeTaTb OaJb-
me. CrnepBa BOeHHBIe NPHUMEHSJIHM JUINbL HACMUJbHbLL 020Hb (T. e.
CTPeNANH MOYTH NAapaUleIbHO 3eMJie), a 3aTeM JOrajaluch NpuUMe-
HATb HABECHOL 020Hb, MO3BOJAIOIIWI CTPeJATh Jake M3-3a YKPBI-
Tua. Torpa ke ydéHble AOKas3ajld, 4YTO CHApPAABI JABMMKYTCHA IO Ia-
pabosMuyecCKUM TpPaeKTOPHAM.

370 MHTEepPecHO 'l: ’
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Bcerga mno mnapabosamue-
*,*9 cxkum? HesaBucumo or
=" rToro, mox Kakum VIJIOM K
TOPUB0HTY (OTJMYHBIM OT yrJa
90°) BeIymeH cHapan?
Ha, usmensierca aums hop-
g, ma mnapabosbl. Eciu npwu
=  3ajaHHOH HAYANBHOH CKO-
POCTH CHapajxa U, MEHATL B OJHOH
BEPTHKAJNBHON IJIOCKOCTH YroJl HAKJIOHA 0. CTBOJIA IYIIKH (HAXOMfA-
meiica B Touke O), TO NPH DA3TMYHBIX SHAUCHUAX BDTOIO yriaa Io-
JYy4aloTCA pasiu4uHble nmapaGossi. Bece atm mapaGoser kacaiores of-
HOM M TO# ke mapaGosbl, HasbIBaeMoOit napalonoil GesonacHocmu.
S momsan, ecau Touka A HaXoOAHUTCA BHe o0jacTH, OorpaHu-
*,*) 4YeHHO# mnapa6osioii 6Ge30nacHOCTHM, TO NPH HAYATBHON CKO-
>="  pocrn Up CHapAj He MONAafET B 9Ty 0OJACTH HHU NPU KAKOM
yrie Hakjaona nymku. K npumepy, camonérs: moryr Bo Bpemsi 6o-
eBBIX NeiicTBUI Ge3omacHO JeraTh HAA TaKo# mapaboJo.

YHKUMSa y=ax?+bx+c

B atom naparpade Bbl ybegutech B TOM, 4TO rpagpukom nobow
QyHkUMM BUAA y=ax’+bx+c (a#0) asnsetcs napabona. [Mo-
CTpoeHue rpaduka PyHKUMN y=ax’+bx+c OyaeT BbINONHATLCS
C NOMOLbIO CABUIOB napabonbl y = ax? BAONbL KOOPAVWHATHBLIX OCEVA.
Bynyr HaigeHbl KoopavHAThI BEPLUMHbI napabonbl, sBNAOLIEACH
rpaukoM KBagpaTU4HOW YHKUMM y=ax?+ bx +c.

HyXHo BCnNOMHWTB:

BuJ rpapura QyHKOumM y=ax? npu PaA3IUYHBIX 3HAYEeHUAX d;
MOHATHA BEPUIMHBI M OCH I1apaboJibl;

METOJ BBIZIEJIEHUS IIOJHOTO KBaJApaTa;

NOHATHE HyJel (YyHKIUH;

(opmyJsibl KOpHe#l KBajpaTHOTO ypaBHEHUS:

HaxoxX[eHWe SHaYeHusA (PYHKIUU [PU 3aJaHHOM 3HAYEHHU apry-
MeHTa.

3apava 1. ITocTpouts rpadmk QyHKIHH Yy=x>-2x+3 u cpaBHHUTHL
ero ¢ rpagukomM QYHKOHH y = x2.
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» CocraBum Tabiuny sHaveHWH QyHKOuH y=x°—2x+3:

A d o] -3 | gl 0 1 2 3 |

y=x"-2x+8 | 18 | 11 | 6 3 2 3 6

[TocTpouM HafijleHHBIE TOYKH M INPOBEAEM 4Yepe3 HUX IUJIABHYIO
kpuByio (puc. 50).

Ilnsa cpaBHeHus rpadukoB npeobpasyeM QopMyny Y= x?-2x+3,
HCIONB3YA MEeTOJ BhIZIeJIeHHA IIOJHOrO KBajpara: y=x*-2x+
+1+2, y=(x-1)2+2. CpaseuM rpabuxn OGYHKOUHE Y= x? u
y=(x—1)%. 3amerum, uro ecam (x;; y;) — TOUKa mapaGoisl y = x,
T. €. Yy, = x}, To TouKa (¥, + 1; y,) IpUHALIEKAT rpaPuUKy byERIIH
y=(x—-1)% rax kak ((x,+1)-1)*=x{=y,. CirexosareapHo, rpa-
duxom oysknuu y=(x—1)? aBnserca mapabosna, MOXydIeHHAs
u3 nmapabonsl y=x® casurom (mapajelbHBIM epeHocoM) BIIPABO

Ly y{k
\ =
_.—18-.
L
y=(x—1)
T 1 T -
x, x+1/0 1 ®
—11- Puc. 51

y == —_ 2
l§y1+2 y=(x—-1)+2

3 A

2~
y=(x-1y
T ’- T ::
-3 -2-101 1 2 3 X x1+1 01 x
Puc. 50 Puc. 52
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Ha eguHMNy (puc. 51). Temeps cpaBHuM rpaduku GYHKIHH
y=(x-1)* u y=(x-1)>+2. Ilpu Kaxa0M X 3HAYEHHe (DYHKIUH
y=(x-1)>+2 Gonbwe 3nauenus GyHxnuu y=(x—1)? ma 2. Cie-
JA0BaTeNbHO, rpadukoM QyHrmuu y=(x — 1)+ 2 asnserca napabo-
Jia, MOJIyd9eHHasa cABUIroM napaboser y =(x — 1)? BBepx Ha JBe exu-
HUNEL (puc. 52).

Hrak, rpadukom dysxnuu y=x?— 2x + 3 asnserca napabosaa, 1mo-
Jyd4aeMasi CABUIOM napabonbl y=x? Ha eAWHHIY BIOPaBO ¥ HAa
ABe eAMHHNBI BBepx (puc. 53). Ocelo cuMmerpum mnapabossr
y=x-2x+3 sBAfeTCH mIpsAMas, Napa/JIeNbHAS OCH ODAMHAT U
IPOXOAAIIASA 4Yepe3 BepHIMHY IIa-
pabonbr — Touky (1; 2). <]

AHanOru4yHO JOKa3BIBAETCH, UYTO \
rpagurom yarmuu y=a(x - x,)*+y, \
ABJfAeTcA napaboja, rnojgyd4aeMass CIBH- \ /
rom mapabonsr y=ax’: \ \ J
¢ BAONML ocum abcuucc BOpaBo Ha X, \2 /

ecnu x,> 0, BIeBo Ha |x,|, ecom x, < 0; \ /
® BJOJb OCH ODJAMHAT BBEPX HA Y, 1% ,’y =(x-1)?

eciu y,> 0, BHU3 Ha |y,|, ecan y,< 0. ’

JIrvo0yio kBagpaTHUYHYO QYHKIHIO 0 1 x
y=ax?+bx+¢ ¢ NOMOIIBIO BHIZEJEHHUA
IIOJIHOI'O KBaJpaTa MOMKHO 3amnucaTth Puc. 53

B BHJE

yh  y=(x-1>*+2

y:‘:xz !

=a|x+—
y +2a 4a

k]

b ]2_b2—4ac

b b® — 4ac
T.e. B BHJE y=a(x—x,)’+y,, rae Xo=—o- yozy(xo)=———-4a—.

pabosa, monydaemasi CABUIOM 1apaGoibl Y =ax? BIOIL KOODAWHAT-
HBIX oceéi. PaBeHCTBO y=ax’+bx+c Ha3HIBAIOT ypaBHeHMeM Iia-
paboast. KoopauuaTsr (x,; y,) BepIIMHBI mapabonsl y=ax®+bx + ¢
MOYKHO HaMTu mo GopmyJam

ﬂ Taxkum obpasom, rpaduxom pyHKuuu y=ax?+bx+c ABIsSEeTCA ma-

b
Xo=—5-1 Yo= Y (xo) =axi+bx,+c.

Ockb cummMerpun napa6ossl y = ax? + bx + ¢ — npaMas, napaiiess-
Has#g OCHM OPAMHAT M MNPOXOAAINAf 4Yepe3 BepPIINHY HapaboJibl.
Bersu napaGosnel y=ax’+bx+c HampaBjJeHb BBepX, €CIU a > 0,
A HalpaBJieHbl BHH3, eciau a<0.
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3apaua 2. HaliTh KOODAMHATHEI BEPIIMHBI mapaboisl y=2x*—x-3.
b 1

P A6cnmumcca BepluuMHBI napabonel x) = S OpauHaTra BepIlu-
HBI napaboJibl e
j I ! 1
= 2 = 2 $ — - - —0—.
Yop=ax3 +bxy+c¢ %= 3 38

OTBET. [l; —3l ;

Japnaua 3. Bammcars ypaBHeHHe mapabonbl, €CJid HM3BECTHO, YTO OHAa
IPOXOAUT uepesd TOUKy (—2; 5), a eé BepIIMHOW ABIAETCA TOY-
ka (-1; 2).

» Tax Kak BepIIMHOI mapaGosbl aBiasercs Touka (—1; 2), To ypas-

HeHHMe HapaboJBl MOXKHO 3amucarb B Buae y=a(x+ 1)%+ 2.
Ilo ycxoBuio Touka (—2; 5) npuHAAIeKUT napabose, u, ClIeno-
BaTensHO, H=a(-2+1)*+2, orkyma a=3. Takum obGpasom, na-
pabona 3amaérca ypaBHEHUEM

y=3(x+1)*+2, um y=3x*+6x+5. <

YCcTHBIe BOMNPOCHI U 3ajgaHus

1. Ilycts Touka A(x,; Yy,) UPUHAAJEKUT TIpPaPuKy QYHKIHH sty
OnpepenuTh, KaKasd H3 TOYEK:

1) B(x;-3; y,) nau C(x,+3; y,) OIpUHAJJIEKUT IPaPUKy GYHKIIMHA
y=(x+3)%
2) Bz(xl; y,—5) mmm C(x,; y,+5) npuHAAIEKUT rpaduKy QyHKIHH
y=x“+0.

2. CpaBHHTH 3HaueHHMA QYHKOUE y=f(x) u y=g(x) OpH OXHOM H TOM
JKe 3HAUYEHHMM apryMeHTa, ecju:
1) f(x)=(x+2)% g(x)=(x+2)*—4;
2) f(x)=(x-1)?, g(x)=(x—-1)*+3.

3. Kakue cABUIr® napaGoibl y =X’ DPUBOAAT K IOCTPOEHUIO Ipaduka
QyHKIUT:
D y=@+7% 2 y=(x-0.605  3) y=2'-3;
4) y=x2+1§: 5) y=(x-5)*+4; 6) y=(x+4)*-5?

4. C moMompi0 KakuxX (DOPMYJ MOXKHO HAWTH KOOPAMHATBEI BEPIIMHEI
napabons?

5. HasBaTh KOODAWHATHI TOYKU IIepeCceYeHus OCH CHMMEeTPHH napabo-
ael y=ax*+bx+c c oceio abcuucc.

6. Uro HaA3BIBAIOT ypaBHeHHEeM Iapaboibi?
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BeoaHble ynpaxHeHus

! 55

3alloOJMHUTE NPONYCKH:

1) x2+10x+ 25 =(...)% 2) x*—6x+...=(x—-3)%

3) x2—...+49=(x-T)% 4) x°+...+0,25=(x+0,5)%
5) (x+...)=x%+...+64; 6) (x—...) =x%—...+16.

. BeitenuTe mosHEBIR KBajpar:

1) x*-4x+7; 2) x2+3x+2; 3) 4x2+4x-5; 4) 9x>—6x—4.

. OnpexenuTs ans QyERmuUmM y=-5x° n y:%x"’:

1) manpaBieHue BeTBell mapaGoJibi;
2) NpOMEXYTKHM BOSPACTAHMA U YOLIBAHUA (DYHKIUH,
3) KOODAMHATHI BEPIIMHEI TapaboJIbl.

4. Touka A(3; y,) npmHaANERUT TrpaduKy (YHKIUH y=x2. ¥Ycraso-
BUTH, NPUHALJIEXKUAT JHU Touka B(4; y,) rpadury GyHKIUH:
1) y=(x-1)% 2) y=(x+1)~
anaxneuun}
HaiiT KoOpAMHATHEI BepIIMHEI TapPaGOJIBI (608—610).
608. (Veruo.)
1) y=(x-3)*-2; 2) y=(x+4)*+3;
3) y=5(x+2)*-17; 4) y=-4(x-1)*+5.
609. 1) y=x?+4x+1; 2) y=x*-6x-T;

3) y=2x*-6x+11; 4) y=-3x*+18x - 1.

610. 1) y=x*+2; 2) y=-x?-5; 3)y=38x2-2x; 4)y=—-4x’+zx.
611. Haiitm ma ocm Ox TOUKy, uepe3 KOTODPYIO IPOXOJUT OCh CHMMe-

TPUU napaboibl:

1) y=x2+38; 2) y=(x+2)% 3) y=-3(x+2)*+2;

4) y=(x-2)*+2; 5) y=x*+x+1; 6) y=2x%>-3x+5.
612. IIpoXOmMT M OCh CUMMETPHHM HApPaBGOJIbI y=x*-10x uyepes Tou-

ky: 1) (5; 10); 2) (3; -8); 3) (5; 0); 4) (-5; 1)?
613. HaiiTu KOOpDAMHATHI TOUYEK nepecedyeHus napabojikl ¢ OCAMH KO-

OpJHHAT:

1) y=x*-38x+2; 2) y=-2x*+8x-1;

3) y=3x2-Tx+12; 4) y=3x2—-4x.

614. Hanucare ypaBHeHHe mnapabosibl, eciad M3BECTHO, 4YTO mnapaboJa

OpoXOoAHUT d4epe3d Touky (—1; 6), a eé BepmmHOII sBIsSeTcs TOY-
Ka (1; 2).
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615. (Yeruo.) Ilpumaznexur jau mnapabosue y=-3x*+4x-T Touka

(1; —-6)?

616. Haiitu sumauenume k, ecam Touxka (—1; 2) mpuHagmexut napabo-
ne: 1) y=kx?+3x—-4; 2) y=-2x%+kx—6.

C momomursio ma6aoHa mapaGonsl y=x? MOCTPOUTH rpadukx (QYHK-
OUH:
1) y=(x+2)% 2) y=(x-3)% 3) y=x*-2;
4) y=—x2+1; 5) y=—(x-1)*-3; 6) y=(x+2)*+1.

Banucars ypaBHeHMe napaboJibl, MOJIyYeHHOH U3 mapabous! y = Pt
1) caBurom Baoab ocu Ox Ha 3 eNUHHLEI BIPABO;
2) caBurom Baoss ocu Oy Ha 4 eAWHMIBI BBEpX;
3) casurom Baonb ocm Ox Ha 2 eAWHUIBl BJIEBO M IIOCHEAYIO-
mUM cABUrom BaoJab ocu Oy HaA eJHHUIY BHMI;
4) casurom Baoas ocu Ox Ha 1,5 egfuHMIBLI BIPABO M IOCJIEAY-
JOIMM CABMrOM Baoab ocu Oy Ha 3,5 efmHMIbBI BBEPX.

IMocrponTs rpabuk GyHKIHA:
1) y=|x*-2}; 2) y=|1-=x%;
3) y=|2-(x-1)%; 4) y=|x?-5x+6|.

Banucars ypaBHeHme mnapafosbl, Iepecekalomei ock abemuce
B TOuKax x=-1 m x=3, a ochb OpAMHAT B TOYKe Yy =2.

fpaduk dyHkuum y = |ax?+bx +c |

i IIpodeccop, & He yBepeHa, UYTO NPABHJIBHO BEINOJHHUIA IO-
A crpoerne rpadukos B ynpaxkmenmu 619. B 7 kmacce Bmui

HAM MOKASHLIBANH, KAK CTPOMTH rpadukn Gymkmui y=|x| u
s y=|x+a|. Moxno nM ¥ 37eCh NPEMEHATH Te XKe UAeU?
JlapafiTe cHAYAJNA IIOrOBOPHM O TOM, HYeM OTJIHMYAeTCA Ipa-
dux Gyrxkmum y=f(x) or rpaduxa ¢ymxumu y=|f(x)|. Ber
XOpOLIO TOMHUTE ONpejeseHHe MOAyas uucya?
Komeuro. Moaynb uuWcia paBeH CAMOMY YHCIY, €CJIM OHO
*,*) HEOTPHIATeJNHLHO, W YHUCIY, €My IPOTHBOIOJIOMHOMY, eCJIn
="  OHO OTPMIATEJ]bLHO, T.E€.

,-‘I

a,ecmna =0,
lal =
—a,ecima<0.

BameuarensHo. Jlomyerum, rpaduk GyEKmuu y=f(x) uso-
@ 6paxkén Ha pucyHKe a). Ilpm x<-3 m -1<x< 5 sHauYeHUHA
¢yEknun y=f(x) HeoTpUIATEJNbHBI, ITOATOMY [JIA ITHX 3HA-
yeHHH X rpaduk QYHKIHHA y=|f(x)| 6ymer Takum xe, KaKk H rpa-
dux oysxkuuu y=f(x). IIpu -3<x<-1 n x>5 sHayeHusa f(x) or-
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PHIATEJNbHBI, MOdTOMY INpPH 3ITHX 3HAYEHHMAX aprymenra |f(x)|=
=-f(x). 3rauur, Ha npomexyTKax —3<x<-1 u x>5 rpadur GyHK-
mun y=|f(x)| Moxer 6bITh moMyueH M3 rpaduxa QyEKODUR y=f(x)
3epKanbHBEIM OTpa:keHumeM or ocu Ox (puc. 6)).

JAymao, 4YTO Temephr Bhl BCHOMHHMJIM, KaK M3 rpaduka GYHKIUH
Yy=x mony4yanu rpapux dysknum y=|x|, a us rpadbuxa byHKIHM
y=x+3 — rpaduk dyEkuum y=|x + 3|. HaBepHOe, BCIOMHHIH, YTO
0 ABMXKeHMH rpapuka (QYHKIHM i BaM TOMKe pAaCCKASBIBAII.

S monsana, yro HepamMoOHANBHO (IO TOYKaM) BBINOJHANA MO-
cTpoeHue rpaduxos B ynpakHenun 619. IlasaiiTe BMecTe mo-
crpouM rpaduk, HanpuMep, Takoi GyHKnHuU: y=|-x?+6x - 5|.
Toneko cHauana npeoGpasyeM BbIpayKeHHE IO 3HAKOM MOZY-
&7’ JI K BHAY, yAOOHOMY [JIf IOCTPOEHUS C IOMOIbIO CABHUIOB:

2 2?4+ 6x-5=—(x*-2.8x+32-8%+5)=—(x - 3)? +4.

@ PexomeHayio BaM mnpu nocTpoeHMH rpadMKa ¢ IOMOLIBIO

capuros napabons! y=x? menmons3oBaTh wabaon mapabossl,
M3roTOBJIEHHBIA, HanpuMep, U3 KaproHa. Toseko He 3a6yab-
Te, YTO MCXOJAHOM IJIf IIOCTPOEHUs Bamero rpaduka Gyner napa6o-
na y=-x? a He mapa6ona y=x2
" 5 Oyay Ha pucyHKe B) HyMepOBaTbH STAIBI MOCTPOEHHSA rpa-
48 duxa pyskmum y=|-(x-3)*+4/|
a) |

AT LITT ] =

1ty = B

—tl -l

CEEY SEmrr R

l. | S ol 11 — ] 1
L\ | OQu=-= @u= =3y
a1 [ ] [5]s @v= 0P
| Isy @u=|--3r+4
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ocTpoeHue rpaduka KsBaapaTU4HOMN
YHKUMMN

— _—

MNocTtpoeHue rpadmka ksagpaTuyHOW QyHKUMM C NOMOLLBLIO CABWM-
roB napabonbl BAONb KOOPAUHATHLIX OCEeW Bbl OCBOWAW B Npeabl-
pyuwiem naparpade. B atom naparpade 6yaer chopmynMposaH an-
rOpUTM MNOCTPOEHWUS rpaduka C MOMOLLBIO HECKOIbKUX OMOPHbIX
To4ek. Byoer pacCMOTPEHO pelueHue 3afadun Ha HaxoxaeHwe Hau-
GonblIero (HaMMeHbLIero) 3Ha4yeHust KBaapaTudHOW GyHKUMKM — 3a-

fauv, umMelollein 60nbloe NPUKNagHoe 3HaveHue.

HyXHO BCNOMHWUTL:

(OpPMyJIBl KOOPAMHAT BEPIIMHBI IapaboJIbl;

MOCTPOEHHE OCH CHUMMeTPHMH NapaboJsi;

ompefieleHMe HANpPABJIEHUs BeTBell mapaboJibl y=ax*+bx+c B 3a-
BHCHUMOCTHM OT 3HaKa KoahdunueHta a;

NOHATHE HyJell (GYHKIHUH;

¢opmMynEl KOpHeil KBaJApPaTHOTO YpPaBHEHHHA;

noHATHe Bo3pacTaHusa (yObIiBaHMA) (PYHKIUU Ha IIPOMEKYTKE;
dopMyssl momaged NPAMOYroJIbHUKA W TPEYToJbHUKA.

3apavua 1. Ioctpouts rpadur GyHKmmEu y=x*-4x+3.

» 1. BuIYMCIANM KOODAMHATHEI BEPLIMHBEI IapaboJibl:
x0=_:25=2, Yo=22-4-2+3=-1.
IToctpoum Toury (2; —1).
2. IIpoBeném uepes Touky (2; —1) npaAMYyIo, NapajjeJbHYIO OCH
OpAMHAT, — OCh CHMMETPHUH IIapaboiel (puc. 54, a).
3. Pemas ypaBHeHme x’—4x+3=0, HaizéMm Hyan OQYHKIHH:
x,=1, x,=38. Iocrpoum Toukm (1; 0) u (3; 0) (puc. 54, 0).
4. BossMéM gBe TOuKM HaA ocu Ox, CHMMETPHYHBIE OTHOCHUTEJIHHO
Touku x =2, HanmpuMep Touku x=0 u x=4. Boruuciaum 3HaUYeHHe
y
a)¥) 6) ‘) B8 J
ol T 2 % o1 28 4% ol 1\ 2/3 4 *
-1 -1 -1
Puc. 54
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¢yHKIuE B atux Toukax: y(0)=y(4)=3. IToctpoum Toukm (0; 3)
u (4; 3).
5. IIpoBemém mapaGosy uepes mMOCTpPOEHHBIE TOUYKH (puc. 54, 8). <

Ilo raxoii ke cxemMe MOYKHO HMOCTPOMTH rpaduk a000# KBaagpaTHd-
HOM ¢ynxuun y=ax®+bx+c:

1. ITocTpouTs BepmMHY napaboisl (X,; Y,), BEIYHCIMB X, Y, IO Gop-
MyJiaM Jh}:: _'353;! !JO = !’(;rb)'

2. TIpoBecTu uepes3 BepIIMHY HapaboJibl IPAMYIO, HapaJaeJbHYIO OCH
OpAMHAT, — OCh CHMMETPHH IapaboJibl.

3. Haiitu Byad (QYHKOMH, €CJH OHHU €CTh, M IIOCTPOUTL Ha OocH ab-
CIIUCC COOTBETCTBYIOIIME TOUKU IapaboJibl.

4. TlocTtpouTs aBe Kakue-HMOYAb TOYKM NApabosibl, CHMMETDHYHBIE
OTHOCHTEJBbHO €€ ocHu. [lis dTOro HaZO B3ATH ABE TOUKHU HA OCH
Ox, cuMMeTpUYHBIE OTHOCHUTEIbHO TOYKH X,, ¥ BBEIYMCJIHUTL COOT-
BeTCTBYIOIIMe 3Ha4YeHUA (DyHKUIUU (9TH 3HAUEeHHA oxuHaKoBhI). Ha-
IPHUMEpP, MOYKHO IIOCTPOMTH TOYKHM napabosasl ¢ abcuuccamu x =0
u x=2x, ecau x,#0 (OpAMHATHEI dTHUX TOYEK PABHHI C).

5. IIpoBecTu uYepes IOCTPOEHHEBIE TOYKH mapaboiy.

3amernM, 4TO Ans GoJiee TOUHOrO NOCTPOEHHS rpadMKa IIOJIE3HO
HAWTH emé HEeCKOJbKO TOYeK mapaboibl.

3apaua 2. IToctpours rpadux dyskuum y=-2x2+12x-19.
P 1. BbIYHCIMM KOODAMHATHI BEPIIMHBI NapaboJIbi:

Xy = —% =3, A
Yo=—2-32+12-3-19=-1. 0 2 3 4 %
INocrpoum Toukry (3; —1) — Bepmmuy ma- ~—1
paGoasr (puc. 55).
2. IIpoBenmém uepes Touky (3; —1) ock cum-
meTpuu mapabosns! (puc. 55). -3
3. Pemas ypaBHeHme —2x°+ 12x-19=0,
ybe:xaaeMcsa, 4TO AEACTBUTENBHBIX KOPHEH
HeT, U moaromy mapabosa He mepecekaer YA
ock Ox. }
4. Bospmém aBe Touku Ha ocu Ox, cUMMe-
TPUYHBIE OTHOCHTENLHO TOYKM X =3, Ha- 1
npuMep TOYKHM x=2 U x=4. Breruucium
3HavYeHWe (YHKIHUM B dTUX TOUKax: y(2)=
=y(4)=-3. -3
INTocrpoum Toukm (2; -3) u (4; -3)
(puc. 56). Puc. 56

\

Puc. 55

)
Dot
o
NS
=Y
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5. IlpoBezmém mnapabGosy uepe3 HOCTPOEHHBIE TOUYKH. <|

3apaua 3. Ilocrpouts rpadpux GyHKUuM y=-x>+x+6 ¥ BHIACHUTS,
KakMMH cBoiicTBaMH oOiazaeT 3Ta (QYHKIIHAA.

P IIna mocTpoeHus rpadura Haiaém Hyau GyHxmum: —x*+x+6=0,

OoTKyZa x,=-2, x,=3. KoopauHaTsel BepIIHHEI mapabosibl MOMKHO

HaiiTH Tak:
_ X +X; -243
Xy= 5 =g = 0,5,
1 1,1 1

Taxk xak a=-1<0, TO Bersu
nmapabossl  HampaBJeHbBI  BHHS.
HaiigéM emé HECKOJBKO TOYeK
napaboaer: y(-1)=4, y(0)=6,
y(1)=6, y(2)=4. Crpoum mnapa-
6oany (pumec. 57).

C nomouipio rpaduka MOAYUYHM
ciaenymoiue cBoicTBa (QyHKIMM

y=—x*+x+6:

\

1) IIpu n00BIX 3HAYEHHUAX X 3HA- Y | _i olo 5:1 2 3! e
YeHHA (DYHKIUM MeHbIIe WJIN :
paBuer 6,25. Puc. 57

2) 3HaueHUA (GPYHKOUH IIOJOMKH-

TeJbHBI HOpH —-2<x<3, oTpuUna-

TEJBHBI IPU X <—2 ¥ npM X >3, paBHBI HYJIO Ipu x=—2 U x=3.
3) ®yuxknua Bospacraer Ha npomexkyTtke x<0,5, yOniBaer Ha
npome:xkyTre x=0,5.

4) Ilpu x=0,5 dbyEknusa npuEIMaeT Haubosblllee 3HaAUEeHHWe, PaB-
Hoe 6,25.

5) 'padbur GyHKOUE CHUMMETPUYEH OTHOCHUTEJbHO NPAMOH
x=0,5. <

u OrmeruM, uyTOo (QYHKOUA y=ax’+bx+c¢ NpUHUMaAET HAMMEHbLIIee

Ui HaumbGoJbluee 3HAYEHHE B TOUYKE X,= —zi, KOoTOpasi fABJSAET-
ca abcumccoil BepIIMHBI mapaboJibl. »

3naueHve (QYHKOUM B TOYKe X, MOKHO HadWTH mno Qopmyre
Yo=Y (xo).

Ecau a>0, To dyaxuus uMeeT HaHMeHblIee 3HAYeHHEe, a eCJIH
a<0, To dpysrkuua umMeer Hamboibplee 3HAUEHHE.
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Hanpumep, pyEROusA y=x*>—-4x+ 3 npu x =2 NpUHUMaeT HaUMEHb-

mee 3HauyeHwe, pasHoe —1 (puc. 54, 8); QyHkuua y=-2x2+12x-9
npu x =3 npuHEMaeT HauGosbIlee 3HAUeHWe, paBHOe 9.

3apaua 4. Cymma ABYX HOJIOKUTENbHBIX umcen paBHa 6. Haittu atm

qHcJa, ecJH CcyMMa HX KBaJApaTOB HaMMeHbIIasd. KakoBo Hau-
MeHbIlIee 3HadyeHHe CyMMBI KBaIpPaTOB 3THX yucea?

O6Go3HayuM mepBoe 4Yucia0 OYKBOM X, TOrJa BTOPOE YHCIO PABHO
6 -x, a cymma ux kKBaaparoB paBHa x°+(6— x)°. IIpeoGpasyem
3TO BBIPasKeHHE:

x*+(6—x)?=x2+836-12x+ x>=2x? - 12x + 36.

3azada CcBejach K HAXOMKAEHHI0O HAMMEHBIIEro 3Ha4YeHudA (PyHK-
nuu y=2x2-12x+36. Haiaém KoopAMHATHI BepIIMHBI IIapa-
6oJIbI:
By mmThR = B =B =2 D2 B 8818
2a 2.2 o 3
Hrax, npm x=3 ¢GyHKIMA NPUHUMAET HaWMeHbIIee 3HauyeHHe,
paBHoe 18. Takum oOpasom, mmepBoe UHCJIO PABHO 3, BTOpPOe TaK-
ske paBHO 6 — 3 =3. 3HaueHHe CYMMBI KBaJpaTOB 3THX YUCEJ paB-
HO 18.

OTtBeT. 3 m 3; 18. <

YcTHble BONpOChbl U 3apaHua |

2.

ChopmysupoBaTh aJrOpUTM MOCTPOEHMs rpadukKa KBajpaTU4dHOM
GYHKIOMH II0 OIOPHBIM TOYKAM.

IlepeuncuTe cBOiCTBA KBaApaTHYHON (QYHKOUH, I'paduK KOTOpOM
nzobpakeH: 1) Ha pucynke 54, 8; 2) Ha pucyHkKe 56

. HauGonpiiee wuiau HaumMeHbIIee 3HAYEHWE IPUHUMAET QDYHKIUA
y=ax’+bx+c B TOuke x0=—2£, ecau a<0; a>0?
a

. Kax maiiTu HamGoJbinee (HamMeHbINee) 3HAYEHHE DYHKIUH Y =ax’+
+bx+c?

BeoaHble ynpaxHeHus ]

1. Nana dysxnua y(x)=2x?+5x—3. Hairu: y(0); y(1); y(-3); y[%]

2. Yepea Kaxkyi0 TOYKY ocH abCIucC NIPOXOAUT OCh CUMMETPHHM TIpa-

buka byHKOHHA:
1) y=3x*-5x—-T; 2) y=5x%-x; ) y=at=1; - . 4) y=2,52*?

§ 39. lMocTtpoeHve rpadumka KBaopPaTUHHON QYHKLMK 251



1) y=15x%-5x; 2) y=16x%-100;

3) y=—6x2-x+1; 4) y=2x2+3x-T1.
4, C momompi0 rpad@uKa KBagpaTHYHON (PYHK- 0 D)

uuy, u300paskEéHHOro Ha pHCYHKe 58, oTBe-

THTH HA BOIIPOCHI:

1) npy KakuxX 3HAUYEHUAX X (PYHKIUA IIPH-

HHUMAaeT IOJOXKUTeJIbHEIe 3HAUEHUSA; OTPHILA- L4

TeJIbLHBIE 3HAYEHUA;

2) Ha KaKOM HIpOMEKyTKe (QYHKIHUSA BO3pac-

TaeT; y6GbIBaerT; 6) YA

3) B KaKuUX To4YKax rpad@uk (QyHKIHH IIepe-

ceKaeT OCH KoopAauHAaT? 311

3. Haittu Hyax DyHKIUK: a) yq

ry
"

5. 3anucars:
1) xBagpar cymmbl uucea a u b;
2) cyMMy KBajpaToB uHcenl a u b; / 7 1 \3. ":x

3) nmpousBe/ieHHe pPA3HOCTH uucea a U b Ha
UX CYMMY;

4) yacTHOe pPasHOCTH KBaJApaTOB 4YHCceJ 4 H
b 1 cymmBl Ky0OB 3THX YHCE. Puc. 58

YnpaxHeHus

621. HaiiTu KOOpAMHATHEI BEPIIMHEI Hapabosibl:
1) y=x?-4x-5; 2) y=x?>+3x+5;
3) y=—x*-2x+5; 4) y=—x*+5x-1.

622. Haiitu KOOpAMHATHI TOYEK MepeceueHus Mmapabonbl ¢ OCAMH KO-
OpJAUHAT:
1) y=x*-3x+5; 2) y=—2x%—8x+ 10;
3) y=-2x?+6; 4) y="Tx%*+14.

623. Ilo nasHOMy rpaduKy KBaapaTHYHON (yHKIUH (puc. 59) BeIAC-
HUTEL €€ CBOMCTBA.

IToctpouTts rpadpur dbyHKIuM u no rpaduky: 1) HaliTH 3HAYEHHUdA X,
IPpY KOTOPBIX 3HAYeHUsA (DYHKIUU IIOJOMKUTENbHBI; OTPUIIATEJIbHBI;
2) HAWTH NPOMEXXYTKHM BO3pacTaHWUsA M yObIBaHMA (QYHKOUHU; 3) BBIAC-
HUTH, IPM KaAKOM 3HAYeHHM X (DYHKIUA NpUHUMaeT Hauboibllee HIHN
HauMeHbIlIee 3HadYeHMe; Halitu ero (624—625).

624. 1) y=x?>-Tx+10; 2) y=—x*+x+2;
3) y=—x*+6x-9; 4) y=x*+4x+5.

625. 1) y=4x2+4x-3; 2) y=-3x2-2x+1;
3) y=—2x*+3x+2; 4) y=3x?>-8x+4;
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626.

627.

628.

629.

a) Y| 6) vA

—4 -

[_3 0 1\ :’h Puc. 59

5) y=4x*+12x+9; 6) y=—4x2+4x-1;
7) y=2x*-4x+5; 8) y=—-3x*-6x—4.

Yucno 15 mpeacTaBuUTh B BHAE CYMMBI ABYX YHCEJ TaK, YTOOBI
NIPOU3BEEHUE 3THUX YHCeJ ObLI0O HAUOOJBIIHM.

Cymma aByx umcen pasHa 10. Haifitu oTm umcia, ecam cymMMma
uxX KyOOB sABJIeTcd HaMMeHBIIIEH.

Y4yacTok NpAMOYTONBHOM (OPMBI, IPUMBIKAIONIMA K CTEHE JoMa,
TpebyeTcsa OropofuTh ¢ TPEX cTopoH 3abopom piamuHoi 12 m. Ka-
KMMHM JOJKHBI OBITh pa3dMephbl y4acTKa, 4To0hI IJIOMIaAb ero ObLia
Hauboapmiein?

B TpeyrossHMKe cyMMa OCHOBAHHSA M BBICOTHI, OIYINEeHHOH Ha
3TO OCHOBaHHe, paBHa 14 cM. MoMkeT JIM TakKoil TPeYroJbLHHK
MMeTh IUIOINaAb, paBHyIO 25 cm??

He crpos rpaduk, ompemesuTh, IPH KaKOM 3HAUYEHMM X KBajpa-
THYHad (QYHKOUA HUMeeT HawboJsblllee (HAaMMeEHBIIEe) 3HAYEHUE;
HaWTH 3TO 3HAYEHHE:

1) y=x2-2x-4; 2) y=—x*+4x+3; 3) y=38x*—-6x+1.

OmnpeznenuTs 3HaKu K03DGUIUEHTOB ypaBHeHUA napabons! y=ax? +

+bx+c¢, ecnu:

1) BerBn mapabGosbl HampaBJeHbBI BBepX, abcuucca €€ BepIIMHBI
OTpHUIlATe/IbHA, a OpAWHATA IOJOXKHUTEJIbHA;

2) BerBu mnapabosibl HanpaBJaeHBI BHU3, abcmucca M opaMHATA eé
BePIIMHLI OTPHIIATEIbHBIL.

Iloctpoures rpadux QyHKIWH:

1) y=|2x2-x-1]|; 2) y=x*>-5|x|-6.

C BbICOTBI 5 M BepTHKaIRHO BBEPX M3 JYKA BBINYIIEHA CTpeJa

¢ HayaJIbHOH ckKopocThio 50 m/c. Beicora h merTpoB, Ha KoTopoit
HAXOJHUTCA CTpeja 4Yepe3 ! CEKYHJ, BBIYHUCIAETCS IO (hbopmyJie
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2
h=>5+50t - % Yepea CKOJBKO CeKyHJ cTpesa: 1) ZOCTHIHET

HaubGosnbIneil BBICOTHI M Kaxkoi; 2) ynmagér Ha semiuio? 3HaueHUe
g upuHATH paBHEIM 10 M/c?.

DyHKUMK, 3a4aHHbIE HA NPOMEXYTKax

ITpodeccop, s cHOBa ofpamaiock 3a nmomomubio. Ilpum BEIMOI-
HeHHH ynpaykHeHHsa 632(1) y MeHA He BO3HHMKJIO HHKAKHX
npobiieM, TaK Kak y)Xe HaydYuaack CTPOMTE rpad®Hr (QyHK-
mun y=|ax?+bx+c|. Ho Her yBepeHHOCTH, YTO # NPABMJBHO IIO-
cTpousna rpadur yExnum y=x2-5|x|-6.

@ I'1aBHOE — NOHATH, UYTO HA npomexyrkax x<0 m x=0 dop-

MyJBl, 3afalomue QYHKOHO, OyayT pasHEbiMH. MoxHO Hamy
GYHKIMIO 3a7aTh TaK:
G x2 —bx~6,eciux 20,
x2 +5x—6,ecnm x < 0.

G

[
3HauuT, A B TeTpPajg¥ BEDHO NOCTPOMJa rpaduK 3agaHHON
byHEKIHH.

@ Tax xax x°=|x[’, mamy dysxum0 MoKHO 3anucars B BHIE

y=|x[*-5|x|-6. Orciona cranoBUTCA 0Y€BMIHO, YTO NPH JIIO-

GoM x,<0 cooTBeTcTByWOIee eMy 3HadeHHe dyHxnum Gyzer
TAKUM JKe, KAK U NpPH TOJOMKHUTEeJbHOM 3HAUYEHUHM APryMeHT4, DaB-
HOM —X3. Ilpu x,=0 ssauenume dbyEKnum y=-6. IToaromy rpabux
nasHOM (QYHKIIMHM MOMKHO NOJYYHTH Tak: IOCTPOHThL €ro 4acTb AJA
x20 (r.e. rpadur dyaknuu y=x>-5x—6 npu x>0) m orpasuTsh
MOJAy4YeHHYIO YacTh napabosibl CHMMETPHYHO OTHOCHTEeNnbHO ocH Oy.
IloTpeHUpyiiTeCsH B IPHMEHEHHH 3TOr0O cmocoba A IOCTPOEHHA Irpa-
dukoB GyEknmit: y=x*+4|x|-5; y=x*—4|x|+3.
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635.

636.
637.

638.

639.

Ilpodeccop, mpuBeguTe, IO- &= 7 ‘

*,* 7 oKanyiicra, emé nOpuMep | b

: GyHEKIMH, 3alaHHOM Ha pas-
HBIX ITIDOMEKYTKaX pasJAyHBIMHE J
¢opmyiaMHu, HO He COAEpPIKaIlyio ap- e 4 /
T'YMEeHT IIOJ 3HAKOM MOAYJA. \ =
51 upmBeay teGe npumep, . \ !

a TeI, DOXajaylcra, cam l ] \

CKOHCTPYMPY# QyHKIUH, 38- -F _lr 1101 .ff\s -

NAHHBIE HA IPOMEXKYTKAX, W MOCTPOM
ux rpaduku. Bor Moii npumep:

(x+1)%,ecrn-2<x<1,

l,ecmux < -2,
y=
S5—x,ecmx =1,

I'paux sToit pyHKOUM u300paxéH Ha PHCYHKe.

YMPAXHEHWUSA K INABE V IS

HaiiTu 3HayeHUS X, OPH KOTOPBIX KBaapaTudHasg QYyHKIHUA
y=2x*-5x+3 npuHuMaer 3HaYeHHEe, DaBHOE:
1) 0; 2) 1; 3) 10; 4) -1.

HaiiTnu KOOpAMHATHI TOYEK HepecedeHUs rpaduKoB (QYHKIHIA:
1) y=x>-4 n y=2x-4; 2) y=x>-2x-5 u y=2x2+3x+1;
3) y=x* u y=3x-2; 4) y=x*+x-2 n y=(x+3)(x—-4).

Pemures HepasencTBo: 1) x2<5; 2) x?> 36.

HaiiTu KoOpAMHATHEI TOYEK IepeceyeHUss mapaboyibl ¢ OCAMH KO-
OpAWMHAT:

1) y=x>+x-12; 2) y=—x2+3x+10; 3) y=-8x*-2x+1;
4) y=Tx*+4x-11; 5) y=56x%+x-1; 6) y=5x2+3x-2;
7) y=4x*-11x+6; 8) y=3x?+13x-10.

HaiiTy KOOpAMHATHI BEPIIMHBLI NapaboJIbI:
1) y=x*-4x-5; 2) y=—x2-2x+8; 3) y=x*-6x+10;

4) y=x2+x+%; 5) y=-2x(x+2); 6) y=(x—-2)(x+3).

IToctpours rpabur GyHKmuuM ¥ 1m0 rpadHKy BBISCHHTL €€ CBOMH-
cTBAa:

1) y=x?-5x+6; 2) y=x*+10x+ 30;

3) y=—x*-6x-8; 4) y=2x>-5x+2;

5) y=-3x?-3x+1; 6) y=-2x%-3x - 3.
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640.

He crpos rpadux ¢QyHKuuu, HaiiTu eé HauboJbllee WJIM HaAU-
MeHbIIlee 3HAUEHUE:

1) y=x2+2x+38; 2) y=—x?+2x+3;

3) y=-3x?+ Tx; 4) y=3x*+4x+5.

ITepumerp upsmoyroabauka 600 m. KaxumMu JoaKHBI OBITE ero
CTOPOHBI, YTOOBI IIOLIAAL NPAMOYTOJAbHHUKA ObLia HauGOJIbIIei?

IIpamoyronesHUK pasbuT HA 3 YacTH ABYMS OTPE3KaMH, KOHILI
KOTODBIX JeXaT Ha IIPOTHBOIOJIOMHBIX CTOPOHAX NPAMOYIOJbHH-
Ka, ¥ IapajjeJIbHBIMHM OZHOH M3 ero cropoH. Cymma mepumerpa
NpAMOYTOJIBHUKA HU JJHUH OoTpe3xkoB paBHa 1600 m. Haiitu cro-
POHBI NPAMOYTI'OJbHHKA, €CJU €ero IJomanb HaumboJbIIad.

Haiitn xoadhdunuentsl p u ¢ pysxnuu y=x>+px+q, ecim ara
byEKIHA:

1) npu x =0 npuHuUMaeT 3HaueHHMe 2, a Opud x =1 — 3HadyeHHe 3;
2) npu x=0 npuaumaer 3uauenue 0, a opu x =2 — 3HadeHue 6.

HaiiTu p u ¢, ecnu mapabona y=x’+px+q:

1) mepecexkaer ock abcumcc B TOUKAx x=2 M x=3;

2) nepecekaetr ock abcruce B Touke x=1 W OCh OpAMHAT B TOY-
Ke y=3;

3) Kacaercsa ocu abcmucc B TOUKe X =2.

(645 Ipn kakux smaueHmAx X DABHBI 3HAYEHHA (YHKIWIL:

1) y=x>+8x+2 n y=|7-x|;
2) y=38x’-6x+3 u y=|3x-3|?

646.| ITocrpours mapabosny y=ax*+bx+c, eciu H3BECTHO, YTO:

1) mapaGosa npoxomuT dyepe3 TouKuM ¢ KoopauuHaramu (0; O0),
(2; 0), (35 3);

2) tourka (1; 3) aBnsercsa BepmmHOM mapabossl, a Touka (—1; 7)
OpHHAAJIEKHUT Iapaboie;

3) HynsaMH OGYHKOUHA y=ax’+bx+c aABaATCA dYuciaa x,=1
u x,=3, a HauboJbIllee 3HAUEHUE PaBHO 2.

HaiiTu 3HaueHume k, IIpy KOTOpOM IpAMas y=kx m mnapabosa

y=x’+4x+1 UMEOT TOJBKO OAHY OOIIYIO TOUKY.

HYCTB npsAMas MMPOXOAUT uepe3 TOUKY (X,; Y,) mapabousl y=ax?

X
M TOYKY [—2‘1, 0]. IokasaTb, 4TO 2Ta NpAMAas HMeeT TOJbKO OZHY

obmyo Touky ¢ mapaboioit y=ax?.
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B NPAKTUYHECKME U NPUKNALHbLIE 3AOAYM IS

1. B BeIcmeli MaTeMaTuKe napabosy ONpeedioT KaK JIMHUIO, COCTOS-
oIy u3 BceX TodeK N IIJIOCKOCTH, PACCTOSHHE OT KaXXIOH M3 KOTO-
phIX 110 ToukH F (hokyca mapaboJibl) paBHO PACCTOAHUIO A0 3afAHHOM
npsAMoi [, HadbiBaeMoii dupexmpucoir mapaboss (puc. 60). 1o omnpe-
AleJIeHne MO3BOJIAET CKOHCTPYMPOBAaTh NP 60 P, CIOCOOHBIM BEIYEpPYH-
BaTh napabousy. IlpejsaraeM u3roToBATH €ro B COOTBETCTBHH CO CJIe-
Aylomum onucaHuem. Ha smcre kaproma (pume. 61) saxpenure
JIuHENKY (e€ BepxHUII Kpait GyzeT gupexTpucoil 6yaymeit mapabosr).
B rouke F 6ynaBkoii sapuxcupyiite Koser, HuTH. J[pyroii KoHer aToi
HHUTH 3aKpenuTe B BepUIMHe A OCTPOro yrjia 4epTéXHOT0 YroJbHUKA.
[iuea HUTH KOJKHA ObITHL paBHA AJuHe Katera AC. Ilepememasa ka-
reT BC BJOJb JMHEHKH M IpUsKHUMas HUTH rpudeseMm KapaHjgalia
K Karery AC yronrpHUKa, BBl IOJYy4YUTe KPUBYIO, TOYKM KOTOPOH Ha-
XOAATCA HA PaBHBIX PACCTOAHHMAX OT TOYKH F M OT Kpas JMHEHKH,
T. €. moay4ure napaboiy.

2. [lna opolIeHHs 3eMeNb CTPOAT KAHAJBI DPASIHUIHBIX dopM u pas-
mepoB. IlycTh HpoeKTUpyeTcss KaHA, CedeHHe KOTOPOrO MMeeT MHps-
MOYroibHyi0 ¢opmy (puc. 62), a cmaumBalOmuiics nepuMeTp
(AB+BC+CD) paser 20 M. KakuMu HOMKHBI GbITH CTODOHEI ce-
4YeHMs, 4TOOBI IPONYCKHAsA CIIOCOOHOCThL KaHAasa Oblja HauGOIbIneii?

3. Kakum ypaBHeHHEeM IIpH NPOEKTHPOBAHUM JOJKHA OBIThH 3ajaHa Mo-
CTOBasi apka, ummeromas (Qopmy napabonsr (puc. 63), ecim mpogéT
apku OA pomxeH ObiTh paBeH 48 M, a Beicora BC — 8 m?

y# a/

_I T
W)

Puc. 60

e ==

Puc. 62 Puc. 63

\
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4.

Kossno uMeer pajguyc BHEIIHEro Kpyra 3 CM, a pajgudyc BHYT-
peHHero — X cM. 3anucarb (HOpMyJy, BBIPAXKaIIyI 3aBHCHUMOCTb
IUIOIAAM KoJabla S oT paguyca BHyTpeHHero kpyra. IloctpouTs rpa-
dux saBucumoctu S OT X, HpUHAB T=3, ecam 1Sx<2.

Tpu OGpuragbl AOIKHBI BBEIIOJHUTH paboTy MO M3rOTOBJIEHHIO OAH-
HaKoOBBRIX geraseii. Ilepsas Opuraza B zeHb genaer 200 aeranei.
Bropas Gpuraza genaer B JeHb Ha X JAeTajedl MeHbIle, 4eM Iep-
Basg (0<x<200), a Tperbs Opuraza jgenaeT B AeHb Ha S5x Aerajei
Gonsmie, ueM mepBas. CHauaja mepBas U Bropas Gpurazsl, paboras

BMeCTe, BBIIOJHUJIH % yacTh Bcell paborTel, a 3areM Bce Tpu Opu-

ragel, paboras BMecTe, BBINOJHHUJIM OCTABIIYIOCA YacTh paGoTEL.
Haiitu Takoe 3HAYEeHHe X, IPH KOTOpoM Bcsa pabora Oblia OBl BBI-
[OJIHEHA YKasaHHBEIM CIOCOO0OM KakK MOMKHO ObicTpee.

Pemenue. W3 ycroBus cieayer, 4To Bropas Opuraza naenaer
B geHb (200 —x) peraneit, a Ttperssi (200 +5x) meraneit. IlycTts
A — KOJIMUYECTBO BcexX eraneil, KOTOpoe HYXHO cJejiaTh, TOrja

A
thi= W5£ — BpeMsA COBMeCTHOH paboThl mepBoil M BTOPO# Gpurarx,

44
t2=600_5+4x — BpeMsi COBMeCTHOH paGoThl Bcex TpEéx Opuran.
Bpemsa paGoThl yxKasaHHBIM CIoco00M DaBHO

A 44

t4t=— B 5 _A 600+4r+4(400-2)

17%27400-x  600+4x 5 (400 - x)(600 + 4x)

_A 2200 110

N =A- 5
5 —4x?4+1000x + 240 000 —x% 4+ 250x + 60 000

OueBHAHO, YTO 3HaudeHue t,+t, OyZer MHUHUMAaJBHBIM, KOTJa 3HA-
MeHaTeas Apobu —x2+ 250x +60000 npumer cBoé Haubosblllee 3HA-
yeHue. DTo mpomsoiaér npu x=125.

. Ilepsaa Tpy6a manusaer B Gacceitrs 30 m® Boasl B yac. Bropasa Tpy-

Ga masnuBaeT B uac Ha 2d M® menbire, yem nepsas (0 <d <15), a Tpe-
Thsi Tpyba HasuBaer B uwac Ha 11ld m® Gonbpine, yem mepsas. CHa-
yaja mnepBags M Bropas TpyOml, pabGoTas BMecTe, HAJIMBAIOT

12—1 facceiina, a 3aTeM Bce TpHM TpyOsl, paboras BMecTe, HAIUBAIOT

ocraBmIyiocs uacTh Gacceifma. IIpu kakom sHadweHMu d GacceilH ObI-
cTpee BCEro HANOJHHUTCHA BOAON YKAa3aHHBIM cmocobom?

. ABromMoOusib ener u3 myHKTa A B nyHKT B. OT myHKTa A [0 NYHK-

ra C, PAcIOJIOKEeHHOTO MeKAy HyHKTamMu A U B, OH eJieT CO CKO-
pocteio 48 km/4. B myskre C OH yMeHBIIaeT CBOIO CKOPOCTH Ha
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1
3
Ao nysEkra B. OcraBmyiocsa 4acTb IIyTH OH €[eT CO CKOPOCThIO, KO-
TOpas Ha 2a KM/Y NpeBHIIIaeT IePBOHAYANBHYIO CKOpoCTh. IIpu Ka-
KOM 3HAaYeHHHM @ aBTOMOOMIbL ObICTpEe BCEro IpOAEeJaeT IyTh OT
nyaxkra C go nyHKTa B?

B aToi rnaBe Bbi y3Hanwu,
F

a xm/49 (0<a<48) u c 3T0if CKOPOCTBIO efleT nyta oT myHKTa C

49TO0 Takoe:

— KBajpaTudHas (QYyHKINUS;

— HYJH KBaJpaTHYHOH GyHKIUM;

— mnapaboma;

— OChb CHMMETPHH napabojbl;

— BepmuuHaA napaboJinl;

— OPOMEXYTKHM BO3pacTaHusa ¢ yObIBAHWUA KBaAPaTHUUYHON
byHKOUK;

— cixaTue napabonsr k ocu Ox Baons ocum Oy;

— pacraikeHne mapaboner or ocu Ox Baons ocu Oy;

— cABUr (mapajjieNlbHEIN HepeHoc) mapabosbl BAOJE KOOpAH-
HaTHBIX OCeii;

— ypaBHeHMe mnapaboJibi;

Kak:

— HaXOAUTH KOOPAMHATH! BEPIIMHBI MapaboJsibl;

— OIpeleNATh HalpaBjeHHe BeTBeil mapaboJsl;

— N0 rpa@MKy HAXOAUTHL NPOMEKYTKU BO3DACTAHMS M YOBI-
BaHuA (QYyHKIIHH;

— HaXOJWTh HaWMeHbIllee WJM HamOOJbIlee 3HAYEHUE KBajpa-
THYHOH (yHKIMU;

— CTPOMTEL rpaduK KBaApPaTHYHOM (GYHKUMM ABYMA crocoba-
MH, C IIOMOIIBIO CABMIOB BJ0JIb KOOPAMHATHEIX OCeil; ¢ mo-
MOMIBIO OIIOPHBIX TOYEK.

MNPOBEPb CEBH!

1. ITocrpouts rpadpurk GysKmuu y=x>—6x+5 u mHaliTy eé
HauMeHblllee 3HAUEHUeE. |

2. C nomomeio rpaduka byHKIuu y=—x2+ 2x + 3 HaliTH 3HA- |
UEeHHA X, IPH KOTODHIX 3Ha4YeHWEe (PYyHKIUU paBHO 3. a

3. Ilo rpapuxy dyHKnuM y=1-x? HaliTH 3HAYeHHSA X, npu
KOTOPBIX (PYHKUIUSA NPUHUMAET IIOJOMKUTEJbHbIe 3HAYEHMUS; B
OTpHULIATEIbHLIE 3HAYEHUS.

1 ypoBeHs
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4. Tlpy kakux sHaueHMAX x (QyHKIuUA y=2x° Bo3pacraer;
yoeiBaer? IlocTpouThs rpaduk 21O QYHKIUH.

5. HaiiTu xoopameaThl BepmuHBI napaboasl y=(x—3)* u mo-
CTPOUTE eé rpadux.

6. HysnaMu KBaApaTUuyHOH QYHKUMH Y =X°+pX + (¢ ABIAIOTCH
ypena —6 u 1. Haiitm abcnuccy BepminHsl napabosisl (rpa-
¢uxa sTOif (YHKIOMHM) U OPAMHATY TOUYKH €€ IepecedeHus
¢ oceio Oy.

7. Hocrpouts rpadux dyaknun y=(x—1)(x+2). Haittu npo-
MEXYTKHM BO3pACTAHUA W YOBIBAaHMA 3TOM (QYHKIUH.

8. HaiiTu Hamboibpinee sHaueHume GyHKOum y=-2x>+9x—4.

9. ITocTpouth rpadur GYHKIUM, 3aJaHHON HA NPOMEXYTKaxX:

_|x*+2x-3,ecmx <1,
x—1,eci x=21.

10. Banucars ypaBHeHUe NapaboJibl, €ClIH KOODAMHATHL €€ Bep-
muesl (2; 4) 1 OoHa IPOXOJHUT VA
yepe3 Touky (—1; -5).

11. Ha pucyuke wu300pasXéH 5CKHU3
rpaduka QYHKIHA y=ax*+
+bx +c. OnpegenuTs 3HAKU YH-

4
I
| ©
§ o
i O
Q)
Ea

=Y

cenr a, b u c. 0
12. ITocTpouts rpaduk QYHKIHU:

a) y=|x2—4x+3|;

6) y=x2—|x|-2.

BEE TEMbl NCCNENOBATEJ/IbCKUX PABOT NS

1. Ksagparuunaa GpyHKOHA B (usuke.

2. KBagpaTuuHaa (QYHKIUA B ACTPOHOMUH.

3. KBagpaTruuHasas (PYHKOUSA B CTPOUTEJBCTBE H APXHUTEKTYpe.

4. OnTHMU3AIHOHHBIE 3aJady, pelnaeMble C IIOMOIIBIO MCCJIeJOBAHU
KBaJpaTUIHON (DYHKIIUHU.

5. ITocrpoeaue rpaduxoB GYHKOUI, COAEPKAIUX IEPeMEeHHYIO IIOoA
3HAKOM MOJAYJIA.

6. . Tagmneit U ero BKJAJ B MaTeMaTH4YeCKOe MOJeJHPOBaHHE 3aKO-
HOB AHHAMHKH.

7. KoauuecKue cedeHMA M HMX ONTHUYECKHE CBOMCTBA.

8. KoMnbloTepHbIe IPOTPaMMbl JJIsi  HCCJIENOBaHUSA KBaJlpaTUYHOMN
byHKIMM.

9. KoMnbioTepHOe MOJIeJIMDOBAHHE IIPOIECCOB, IMPOTEKAIOMMX II0 3aKO0-
HAM KBaJpPATHYHOH 3aBHCHMOCTH.



KeBagpaTtHbie
HepaBeHCTBa

"pu U3YHEeHUN NIMHEWHbIX HEepPaBeHCTB Mbl rOBOPWUAM
O TOM, 4TO B NPaKTU4ECKON AEATENLHOCTU, B 3KCNEpUMEH-
¢ TaNlbHbIX U TEOPETUYECKUX UCCNEeNoBaHUNAX 3aa4M peLleHus
HEPAaBEHCTB BCTPEYAlOTCA He pexe, YeMm 3a4ayv peLueHus
YPaBHEHMIA. K peLIeHnio pasnnyHbix HePaBeHCTB YacTo Mpu-
BOAAT NpakTU4eckMe W NpuknagHbie 3anauu.

MogensaMm MHOrMX NPakTUYECKUX, TEOPETUHECKUX U npu-
KnaaHbixX 3aga4q ABNSIOTCS pasnuyHblie HepaseHcTBa. PaccMo-
Thum Asa npumepa. lNpwn passegeHWM XMBOTHLIX B 3ano-
BEAHWUKE NNaHWPYIOT NPUPOCT YUCNEHHOCTU WM3ONNPOBAHHOM
nonynsuum N, KOTOpbIA onpeaensieTca Gopmynoii

N=~kn-k,n?,
TA€ n — UCXOAHOE KONMYECTBO YNEHOB MOMynsiuMM, Koad-
duumeHT k, onuceisaet pocTt nonynaumMM 3a c4ét npeobna-
AaHus poXAaemMoCcTu Haf CMEPTHOCTLIO, a KOG PUUMEHT k,
Y4MTbIBaeT Tak HasbiBaeMbll aghghexm mecnocmu W orpa-
HU4YEHHOCTL pecypcoB cpenbl 0buTanus. [py 3TOM BaXHbLIM
OKa3blBAETCA MNOANEPXAHWE YUCAEHHOCTU MONyAsUUMM Ha
ONpefeneHHoOM yYpOBHE, MO3TOMY MPUXOAMTCS pelwaTth He-
paBeHCTBO
kyn—kyn?<N,, (1)
rae N, — 3annaHUpoBaHHbIA NPUPOCT.

Ana aptunnepuctos 3apava onpeaeneHus Bpemelu ¢, 3a
KOTOPOE BbINYLLIEHHbI CO CKOPOCTLIO v, cHapsp, 6yner Ha-
XOAMTLCH B 3alaHHOM MO BbICOTe Kopuaope (A, ; hy), B roael
BOMHbI Gblna pacnpocTpaHéHHoi. Ana aToro pewanice He-
paBeHcTBa

2 2
uut_%m, " vot—gg—qhz. ()

HepaseHctea Buaoe (1) u (2) HasbiBalOT KeadpamuvLmu

Hepasencmeamu. B HepaseHCTBe (1) HEU3BECTHbIM SIBNSI-
€TCA n, a B HepaseHcTBax (2) — uyucno t.
B 97Ol rnase Bbl NO3HAKOMUTECH C PasnnyHbIMKU CNOco-
Gamu pelenns KBaApaTHLIX HEPABEHCTB. Hayuutecb Takxe
pewartb HepaseHCTBA, B NIEBOW 4aCTU KOTOPbIX HAXOAUTCS
npou3BeaeHne NUHeHbIX MHOXWUTENeN, a B NpaBoi YacTn —
Hynb. PeweHue Takux HepaseHcTs Gyper OCYLLECTBNATLCA
C NOMOWbD memoda unmepaanos.



BajpaTHOe HepaBeHCTBO
ero peweHue

B Hayane atoro y4ebHOro ropga Bbl Hay4wnuCb pelartb NIHEelHbIe
HEpPaBEeHCTBA C OAHUM HEW3BECTHbIM W WX CUCTEMbI. HepasHO
oBnagenu npuémamm peleHust KeBaapaTtHbiX ypasHeHu. B aTOM
naparpade Gyner BBeAEHO MOHATWE KBAAPATHOrO HepaBeHCTBa W
pacCMOTPEHbI NMPUMEPLl PeleHus HepaseHCTs, ANA KOTOPbIX CO-
OTBETCTBYIOLlee KBaapaTHOe ypasHeHue ax®+bx+c=0 nmeet gsa
KOpHA. B Takom cnyyae pelleHue KBaapaTtHoOro HepaBeHcTBa CBO-
OWUTCA K PELUEHWNIO CUCTEM NIMHEVHbIX HEepaBeHCTB.

Hy)XXHO BCNOMHWTB:

@ pasjoKeHue KBaJPaTHOrO TPEXuIeHa Ha MHOKHUTEJH;

% pelleHue JHHEHHBIX HEPABEHCTB U MX CHCTEM;

@ ycJIOBHE DaBeHCTBA IPOU3BeleHUdA ABYX MHOXKUTEJIEH MOJOKUTEeNb-
HOMY YHMCJY; OTPHUIATEJIbHOMY 4YHCIY;

s (opMyJBl KOpHei#l KBaJpaTHOrO ypaBHEHH;

w cBoficTBA NeJeHus oOeMx dacTeil HepaBeHCTBA HA OAHO M TO K€
YKCJIO.

3apaua 1. CTopoHBI HPAMOYTOJbHHKA PABHEI 2 u 38 am. Kaxnayro
CTOPOHY YBEJIMUYWIH HA OJMHAKOBOE UHUCJIO ACHHUMETPOB TaK, 4TO
miomaas MPAMOYTOJBHUKA CTala gonpme 12 am?. Kax maMeHH-
jack Ka)kjaas CTOpoHa?

» Ilyers Ka)kzas CTOPOHA MPAMOYIOJBHHUKA yBeJiddyeHa Ha X JelH-
merpoB. Torza CTOPOHBEI HOBOrO HPAMOYIOJLHHUKA paBHEl (2 + x)
u (3 +x) gemumeTpaM, a ero ILIOIIaAb PaBHA (2+x)(3+x) KBa-
npaTHBIM fAenuMerpam. Ilo ycioBuio 3azatdn 2+x)(3+x)>12,
orkyma x2+5x+6>12, wiu x>+ 5x—-6>0.

PagiiokuM JieByI0 YacTh 3TOr0 HepaBeHCTBA HA MHOXHTEJH:
(x+6)(x—1)>0.

Tak kKax o yciaosuio sajgauu x>0, TO x+6>0. IlogenuB obe
yacTH HEPABEHCTBA HA IIOJIOKHUTEJIbHOe HHCJIO x+ 6, momyumm
x—1>0, T.e. x>1.

OTeeT. Kaayio CTOPOHY NPAMOYTrOJbHUKA YBETUTHIN 0oJbIIE YeM
ga 1 am. <

B mepaBenctse x°+5x—-6>0 OykBo#t x 000O3HAYEHO HEU3BeCTHOe
gpesio. DJTO IMpUMep KBaApaTHOro HepaBeHCTBA.

262 Mnasa VI. KeagpartHbie HepaBeHCTBa




Ecim B seBoif yacTu HepaBeHCTBA CTOMT KBaJIpATHBEIA TpEXYJIeH,
a B IPaBO# — HYJIb, TO TAKOE HEPABEHCTBO HA3BIBAIOT KBaJpaTHBIM.

Hanpuwmep, mepaBeHcrBa 2x%-3x+120, —3x2+4x+5<0 spas-
JOTCSL KBaAPATHBIMH.

HanomuuM, 4TO pemenueM HepaBeHCTBA C OJHHM HEU3BECTHHIM
HA3BIBAETCA TO 3HAYEHHE HEUB3BECTHOrO, IIPH KOTOPOM 3TO HEPABEHCTBO
obpamaercd B BEpPHOe YHCJIOBOE HEPABEHCTBO. PemmTh HepapeH-
CTBO — 3HAYHUT HAWTH BCe €r0 PelIeHUs UJIM YCTAHOBHUTH, UTO MX HET.

Japava 2. PemuTh HepaBeHCTBO x2—5x+6>0.

» KpagpatHoe ypaBHeHme x2—5x+6=0 wumeer ABa PasIMYHBLIX
KOpHA x;=2, x,=3. CuegoBarenbHO, KBaApaTHHIH TPEXYJIeH
x*—5x+6 MOMHO DASJIOKHUTh HA MHOMKHTENIN:

x2-5x+6=(x—-2)(x-3).

IlosToMy HepaBeHCTBO MOJKHO 3amMCaTh TaK: (x-2)(x-3)>0.
IIponssesenne ABYX MHOMHUTENEH IOJOKHTENTLHO, €CIH OHH HMe-
0T OJMHAKOBEIE 3HAKH.

1) PaccmorpuMm cayuaii, Korga o6a MHOMKUTEIS IIOJIOKUTEJbHBI,
T.e. x—2>0 u x-3>0. DTu HepaBeHCTBa 06pasyioT cucremy:

x—2> 0‘» o 2,

{x _3>(, Pemas cucremy, moayuaem [ x>38, OTKy:a x> 3.

2) PaccmoTpuM ciyuyaii, Korga o0a MHOMHUTeNS OTPUIIATEIbHEI,
T.e. Xx-2<0 u x-8<0. Itu HepaBeHCTBa 06pPa3yiOT cUCTEeMY:

X — 2<0, x<2,
[xH3<0_ Pemas cucremy, monyuaem {x<3, OTKyza x<2.

Takum o6pasom, pemerusMHI HepaBeHcTBa (x—2)(x—-3)>0,
4 BHAYHAT, U HCXOJHOIO0 HepaBeHCTBA Xx2—5x+6>0 gBiasoTcH
yucaa x<2, a TakyKe umcaa x> 3.
OTtBeT. x<2, x>3. <
BooGme eciu xBazgpatHOe ypaBHeHue ax?+bx +c =0 umeer IBa pas-
JIMYHBIX KOPHA, TO PelleHue KBaJPaTHBIX HEPABEHCTB axi+bx+c¢>0
1 ax’+bx+c¢<0 MOXHO CBeCTH K PellIeHUI0 CHUCTeMbl HEePaBEHCTB Iep-

BOM CTEeIleHH, PpAas3JIOKHB JIEBYI0 YacTh KBaJApaTHOTO HepaBeHCTBA Ha
MHOMXHTEeJIH.

3apava 3. PemuTs HepaBeHCTBO —3x2—5x+2>0.

P Yrobsl ymobHee mpoBOAUTH BBIYHMCJIEHUA, NPECTABUM JaHHOE He-
PaBeHCTBO B BHJE KBAAPATHOTO HEPABEHCTBA C IIOJOMKHTEIbHBIM
nepBbIM Koa(ppuumenToM. [ BTOr0 YMHOKHUM 06e ero 4actu
Ha -1:

3x*+5x-2<0.
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Haiiném xopHM ypaBHeHus 3x°+5x—2=0:

-5+.J256+24 -5+7 1
Xy,2= 6 =8 . xi:'g’ x,=-2.

PasnoxuB KBAJpPATHBIA TPEXYJeH HAa MHOXXHUTENIH, MOJYyIHM:

S[x o %](x +2)<0.

x =<0
OTrciofa moJy4yaeM JBe CHCTEMBI: 3 u g =

>
IlepByi0 cHCTeMy MOKHO 3aIHUCATh TakK: 3’ OTKyAa BUAHO,
YTO OHA HE MMEeT PpelIeHHH. x<-2,

e 1 5 1
Pemasg BTOPYIO CHCTEMY, HaXOJHUM: 3 oTKyja —2<x< 3
x>-2,

Orciofa clefyeT, YTO pPelleHUusAMH HepaBeHCTBa
3[x—%](x+2)40,

T.e. HepaBeHcTBa —3x%—5x+2>0, ABAAIOTCA BCE 4YHCIA MHTEDP-

Baja (—2; %]

OTBET. —2cx<%. <]

YCTHbIE BONPOCHLI M aanauusj

1. Kakoe HEPAaBEHCTBO HA3LIBAIOT KBAAPATHBIM?
2. Yro HASBIBAIOT pelleHMeM HepaBeHCTBa?
3. Yro 3HAYMT pEIIUTH HEPABEHCTBO?

4. Ha oCHOBaHMM KAaKOI0 CBOMCTBA YMHOKEHHSA YHCeJ COCTaBJIEHBI CH-
cTeMbl JIUHEHHBIX HEPABEHCTB IIPHM PeIIeHHH 3anadu 2; samaum 37

5. Kax HasbIBAIOTCA IIPOMEKYTKH YMCeJ, ABJISIOMMXCA PEIIeHnAMH He-
paBeHcTBa B 3ajaue 2; B 3ajaye 3?

BBoaHbIe ynNpaXHeHuUs _l

1. Pa3nouTh Ha MHOMKHTEJIN MHOTI'OUJIEH!
1) 3x?%—2x; 2) 5x —x% 3) x%-2x-3;
4) x?-5x—6; 5) x%2—100; 6) 4x?—25.
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2. CpaBHHATE C HYJIEM 3HAUEHUE BHIPAYKEHWUHA:

1) x+ 2, ecaun x>0; 2) —2x, ecau x> 0; 3) —x+1, ecoizm x<0,
3. O6e uwacTH HepaBeHCTBA YMHOMKUTH (PasfeuTh) Ha UYHUCIO a:
1) x>-2, a=3; 2) x>2, a=-3;
3) x<3, a=-3; 4) x<-3, a=3.
4. Pemurs HepaBeHcTBO: 1) 2x+ 1 >-5; 2) 3-4x<T.
5. PemuTk cucTeMy HepDaBEHCTB:
1) {x<1, 2) {x>3, 3) {x>3, 4) {x>3,
x<-1; x>-3; xr<2: x<4.
6. Onpenenurs 3HAaK npousBesieHuA, ecam x> 0:
1) (x+1)(x+3); 2) (~x-1)(x+2).
anaxueuus‘

649. (YVerno.) VkasaTh, Kakue M3 CHeAYIONIUX HEPABEHCTB SBJISIOTCH

KBaJAPATHLIMH:

1) x2-4>0; 2) x*-38x-5<0; 3) 3x+4>0;

4) 4x-5<0; 5) x2-1<0; 6) x*-16>0.
650. CpecT K KBaZpaTHLIM CJIEAVIOIIMe HEePaBEHCTBA:

1) x*<38x+4; 2) 3x2-1>x;

3) 3x’<x*-5x+6; 4) 2x(x+1)<x+5.

651. (Ycrro.) Kakme m3 umcen 0; —1; 2 sABAAIOTCA DEIIEHUSAMH He-

paBeHCTBA:
1) x2+3x+2>0; 2) —x2+38,5x+2>0;
3) x*-x-2<0; 4) -x2+x+%cO?

Pemmure HepaBeHcTBO (652—654).
652. 1) (x—2)(x+4)>0; 2) (x-11)(x-3)<0;
3) (x—3)(x+5)<0; 4) (x+7)(x+1)>0.
653. 1) x?-4<0; 2) x*-9>0; 3) x>+38x<0; 4) x?-2x>0.

654. 1) x2-38x+2<0; 2) x2°+x-2<0; 3) x*-2x-3>0;
4) x*+2x-3>0; 5) 2x2+3x-2>0; 6) 3x*+2x-1>0.
655. Pemuth HepaBeHCTBO:
2 2
1 1
A . J2—x| <0:
1)2[x 3]>0, 2)7[6 x] 0;

3) 8x2-8<x%~x; 4) (x—1)(x+3)>5.
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656. ITocrpours rpapuk GyHKIAH:
1) y=2x% 2) y=—(x+1,5)%
3) y=2x2-x+2; 4) y=-3x*-x-2.
Mo rpaduxky HaiiTH Bce 3HAYEHHUA X, NPH KOTOPBIX QYHKOUA

IpUHUMAaeT IMIOJIOMKHUTEeJIbHBIE 3HAYEeHHs; OTPHIlaTeJbHbIE 3Ha4e-
HHUA; 3HAUEHHA, PaABHBIE HYJIO.

H3BecTHO, UTO YHCIA X, U X, TAe X;<X,, HABJIAITCA HYJIAMU
byaknun y=ax?+bx +c. JlokasaTe, 4TO €CJHM YHCJIO X, 3aKJIO-
YEHO MEXAY X, M X, T.e. X;<X;<X, TO BBIIOJHAETCA Hepa-
BeHcTBo a(axi+bx,+c)<0.

M3 Tpéx mnocnexoBaTeJbHBIX HATYPAJbHBIX 4YHCEJI IIPOM3BelleHue
IepBBIX [ABYX MeHbIIE 72, a Ipou3BeJeHWe NOCIeJHHUX NBYX He
menbine 72. Halitm aTH uwnciaa.

b 4 AOpobHo-nuHeiiHbIe HepaBeHCTBa
| ]

CTBa CBeJAeHHEM WX K DpeIIeHHIO CHCTeM JHMHeHHBIX Hepa-
peHcTB. Teneps pemenue ApoGHO-JIMHEHHBEIX HEPaBEHCTB BaM
IOKAayKeTcHA COBCEM IPOCTHIM.

A Kakue HEDABEHCTBA HAJLIBAIOTCH APOGHO-ITMHEHHBIMHA?

r Bbl TOJNBKO 4YTO HAYYMJMCHL pellaTh KBaJpATHbLIE HepaBeH-

s
e

JIpo6ro-auHeltHbL My HepaBeHCTBAMM HA3LIBAIOT TaKWe Hepa-
m? BEHCTBA, B KOTOPHIX CJeBa OT OJHOIO M3 3HAKOB >, 2, <, <

a,x + by
CTOMT BhIpakeHHe BHUAa ——— (Ile X — HeH3BeCTHOe; d,,
daX + bz

a,, b, m b, — JgeiicTBUTeNIbLHBIE YHCJa), & CIOpaBa — HYJb.
Ionpobyio NpHBECTHM NpUMephl Apo6HO-ITWHEHHBIX Hepa-

P penors; 2% <0, ——7x"1;0, 1

b= 3x-8 14 -17x
Xopomue npuMephl mpusena. Hageiocs, Bl camu chopmy-
JUpyeTe AJrOPUTM peIIeHUs MOAOOHBIX HEPaBeHCTB, IOHAB,
yTO OIEHKA 3HAKA YACTHOTO [ABYX YHCeJ aHAJOrM4YHA OIeH-
Ke SHAKA NPOM3BEIeHHA [ABYX MHOXKHTeJeH.

Jlymaio, uTO pelIeHHe KAaMJIOro M3 TAKUX HEPaBeHCTB CBe-

*,*) J6TCA K DelIeHMIo ABYX CHCTEM JIMHEHHBIX HepaBeHCTB. OTH

cueTeMbl GYAYT COCTABJIEHEBI ¢ YYETOM TOrO, UTO YACTHOE ABYX

umpces IOJOXKHUTEJbHO, KOTAa AeJHMOe H JellMTeslb OJHOIO 3HAaKa,
¥ OTpHIaTeJbHO, KOTZAa OHM MMEIOT DasHble 3HAKH.

Tel mpas. A B cjydae PpelleHHsA HeCTPOroro HepaBeHCTBa
<§1 HY’KHO PacCMOTDeTh U cjydail, IPU KOTOPOM YHCIIHUTENb IPO-
®" ©6m obparurcA B HYJIb.
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Pemrum Te HepaBeHcTBa, KoTopble npuaymana CeBera B KadecTse
IIPUMEpPOB APOOHO-IMHEHHBIX HEPaBEHCTB.
2x < 0. Ipobs oTpHuaTeJbHA,
-x
KOrJa YUCJIHUTEeNb W 3HAMEHATe b MMEIOT pasHble 3HAKH. 3Ha-
YHUT, HYXHO DEIUHUTH ABE CHCTEMBI:
1) 2x <0, x<0, 2x>0, x>0,
5-x>0, |x<5, 5-x<0, |x>5,

OTtseT. x<0, x>5.

Pemy mepBoe HepaBeHCTBO 5

orkyzaa x<0; 2) { OTKyZa x> 5.

A peleHue BTOpPOTO HEpaBEHCTBA Te=1 >0 MOKHO 3ame-
HUTh DelIeHMeM TaKux cucrem:  OX —8

Tx-120, Tx-1<0,

3x-8>0 3x-8<07?

MosxHo. [lyMaio, 4YTO pPEIIATh MX He COCTABHT Tpyja. Pe-
e [IeHUE Xe IOCIeJHero HepaBeHCTsa: A-17=
IIOJTHATHL YCTHO: APOGH C IOJIOKHUTENbHLIM UYHCIUTeNeM OyieT OTpH-
naTelbHOW, €CJIHM OTpUIaTeleH €& 3HaMeHaTeab. TO ecThb
PelIeHMAMHM HCXONHOTO HepaBeHCTBA OyAyT YMCia, YHAOBJIETBOPHAIO-
mue HepaBeHCTBY 14 —17x<0.

< 0 — nerko BHI-

Cucrembl HepaBeHCTB C OAHUM HEWU3BECTHbIM,
copepxauwue nuHeiHoe M KBaapaTHOE HepaBeHCTBA
Brl yxxe yMeeTe pemiaTh JMHeHHBIe W KBaJpaTHbIe HepaBeH-
CTBa, CHCTEMBI JIMHeHHBIX HepaBeHCTB. Honpoﬁyem PElIIHTHE
CHCTEeMY, B KOTOpPOi OJHO HepaBeHCTBO JHHeiHoe, a ApY-
x2-5x+6>0
3x+420.
paBeHCTBa, Kak OBLJIO YCTAHOBJIEHO B 3ajade 2 TeKcTa naparpada, AB-
JIAIOTCA BCE YHCJA IIPOMEKYTKOB X< 2 ¥ x> 3. PellleHHAMH BTOpPOro

roe — KBaJpaTHOE: ’ PemleHuAAIMH IIePBOTO He-

HepaBeHCTBA OyAyT YHCIa IPOMEKYTKA x = _1-:1;, Wsobpasum Ha of-

HON YMCJIOBOH OCH MHOXKECTBA PEIIeHHil KaK IIepBOro, TAK M BTOPOro
HepaBeHCTB. OUEBHIHO, YTO OZHOBPEMEHHO 000MM HEPABEHCTBAM CH-

CTeMbl YOBJIETBOPAKT YHCJIA H3 IIPOMEKYTKOB —1% €x<2 A Xx>3:
‘-/ e ﬂ\_ ORI -
11 2 x
1 3 3
OTH 4YMCJIa U ABJAAIOTCA PEelleHHAMH HCXOAHOH cucTeMbl. {ymaio, Te-
neps Bbl CAMOCTOATENLHO CMOKETe PelIUuTh TaAKHe CHCTEeMbI:

3x? +5x-2<0, 3x* 4+ 52-2%<0,
4x+9>0; 2x+7<0.
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elwieHMe KBaApaTHOro HepaBeHCTBa
nomMmowbio rpaduka KBagpaTu4HOM
YHKUMM

C vpeen pelleHns HepaBeHCTB C MOMOLLLID rpaduKoB Bbl YXe 3Ha-
KOMbl. B CBOE Bpems unniOCTPMPOBaNW Ha KOOPAWHATHOW MNOCKO-
CTU PELUEeHUs NUHENHbIX HepaBeHcTB, B § 37 ¢ nomouwbio rpadu-
KOB pewwnn HepaBeHCTBO 2x?> 8.

KBagpatuyHas ¢yHkums 3apaétca dopmynon y=ax®+bx+ec¢, roe
a#0. lNoaTomy pelweHwe, HanpuMmep, KBaopaTHOrO HepaBeHCTBa
ax?+bx+c¢>0 MOXHO CBECTM K OTbICKAHMIO Hynei KBagpaTU4HOWN
GyHKUMK, a 3aTteM NPOMEXYTKOB, Ha KOTOPbIX COOTBETCTBYIOLLAS
KBagpatuiHas QyHKUMA MPUHUMAET MONOXUTENbHbIE 3HAYeHWS.

HyXXHO BCNOMHUTB:
IIOHATHE HYJIeH KBaApaTUYHOH (DYHKIIMH;

8aBHCHMOCTH OT K03(h(HIUeHTa a HaAIpaBJIeHHs BeTBeil mapaboJibl

y=ax’+bx+c;

Ha3BaHHUA YHCIOBBIX MNPOMEXYTKOB, HX CHMBOJHYECKYIO 3aIllHCb H

n3o0pakeHne Ha UYMCJIOBOM OCH;
dopMynsl KOpHeH KBaJpPaTHOI'O YPaBHEHUA;

pacnoyio)keHue TOYKH rpa@uka (QYHKIUM IO OTHOIIEHHIO K OCH

aﬁcnncc B 3aBHCHMOCTH OT 3HaKa eé OpAHWHATHI.

3apaua 1. Pemuts ¢ momomipio rpaduxa HepaBeHCTBO 2x%—x—1<0,
P P

B

I'padbuk kBagpaTuuHoi GyHKuuu y=2x°—x— 1 — nmapabosa, BeT-
BH KOTOpPOH HAIIpaBJIeHLI BBePX. BbIICHMM, MMeeT JM 3Ta Iapa-
fona TOUKH mepecedyeHHs ¢ ocblo Ox, AJA Yero pemuM KBajgpar-
Hoe ypaBHeHMe 2x?—x-—1=0:

1: /148 _1+3 1
fa=——g =g =l BTy Yh y=2x-x-1

3uauuT, mnapabosia mepecexkaeT oOCh
Ox B TOYKAax x=—% n x=1. Hepa-

BeHCTBY 2x°—x—1<0 ymoBreTrBops-
IOT Te 3HAYEeHWA X, NPH KOTOPBIX
3HauYeHHs (PYHKOUM PpaBHBEL HYJIIO
WA OTPUIATENbHBI, T.€. Te 3Haue- =
HUA X, IPH KOTOPBIX TOYKM Imapabo-
Jbl Jexar Ha ocu Ox mim Huxke. U3 Puc. 64

Y

b=
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pucyHka 64 BHAHO, YTO STHMM 3HAYEHHUAMH SABJIAIOTCA BCE UYHC-

.

Ja U3 OTpesKa i-%; 1
OTBeET. —%stl. <
Fpadguk aToit QYHKIMHM MOXKHO UCIONb30BATH M IPH peIlIeHHU APY-

TUX HEPaBeHCTB, KOTOPbIe OTJIMYAKTCA OT AAHHOT'O TOJHKO 3HAKOM He-
paBeHcTBa. W3 pucynka 64 BumagHO, UTO:

1) pemenuamMu HepaBeHcTBa 2x°—x—1<0 ABIAIOTCA YMCIa MHTEpBa-
Jia —é— <X< 1;

2) pemreHMAMU HepaBeHCTBa 2x°—x —1>0 sBISOTCA BCe umMcaa po-
MEXYTKOB X < —% nx>1;

3) pemenusMu HepaBeHcTBa 2x%—x—1>0 ABIAAIOTCH BCe UHMCIA npo-
MEXYTKOB X S —% u x=1.

3apava 2. Pemnths HepaBeHCTBO 4x%+4x+1>0.

» Tloctpoum acku3 rpabuka GyExmuu y=4x2+4x+ 1. Bersu sroii
napaboJibl HanpaBJeHBI BBepX. YpasHeHMe 4x2+4x+1=0 umeer
OfMH KODEHb X = --;-, noatTomy napabona kacaercs ocm Ox B TOY-

._.;_; 0

Ke . T'padux sroit dyHkuuu usobpakéH Ha pucyHKe 65.

Hns pelieHus NaHHOrO HEPaBEHCTBA HYXXHO YCTAHOBHUTb, Ipu Ka-
KHX 3HAYEeHHAX X 3HAYeHHA (DPYHKIHUHU IIOJOMKHUTENBHBEI. TaKuMm
obpasom, HepaBeHCTBY 4x%+4x+1>0 yaoBIeTBOPAIOT Te 3HAUE-
HHA X, TPHA KOTOPBIX TOYKM MapaboJibl JexaT BeIImIe ocu Ox.
U3 pucynka 65 BHJHO, YTO TAKMMH ABIAIOTCS BCE AEHCTBHUTENb-
Hble 4yHcja X, Kpome x=-0,5.

OTtBeT. x#-0,5. <

W3 pucynka 65 BuaHO Takike, 4TO:

YA
1) pemtenusaMu HepaBeHCTBa
4x*+4x+120

SABJAIOTCA BCE JeHCTBUTENbHBIE YHCIA; R
2) HepaBeHCTBO 4x°+4x+1<0 wumeer PR

OZHO pelleHue X = —%;
3) mepaBeHcTBO 4x2+4x+1<0 He umeer

pelneHni. 0 .

Tak xak 4x?+4x+1=(2x+1)%, T0 2T} —% x
HEePaBeHCTBA MOYKHO DpeIIMTh YCTHO. Puc. 65
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3apada 3. PemuTh  HEpPaBeHCTBO i

-x2+x—-1<0. 0 -21';

P Hsobpasum ackua rpapuxa (QyHK- ' e
nur y=-x*+x—-1. Bersu 3TOMI _81
napaboJibl HANIPABJIEHBI BHU3. ¥ PaB- 4

menue —x?+x—1=0 He umeer jei- y=-x*+x-1
CTBHUTEJbHBIX KOpDHe#H, II09TOMYy Ia-
paGona He mepecexkaer ochk Ox.
CrnepoBarentsHO, aTa napabosa pac-
noyoxeHa Huyke ocu Ox (puc. 66).
9TO 03HAYAaeT, UYTO 3HAUYEHHA KBAJAPATUYHOH (PYHKIIMHU IIPH BCEX X
OTpMIIATENbHEI, T. €. HepaBeHCTBO —x2 + x — 1 <0 BBINONHAETCA NPHU
BCeX AEUCTBUTEJLHBIX 3HAYEHUAX X. <
W3 pucyaxa 66 BuAHO Takke, UYTO peNIeHUAMU HepaBeHCTBa
-x2+x—-1<0 saBaAOTCA BCe AeMCTBHUTENLHBEIe 3HAUEHHA X, a HepaBeH-
crBa —x2+x—-1>0 u —x*+x—-12>20 He uUMEOT pEIIEHUMH.

Puc. 66

HUrak, naa pelieHHs KBAJAPATHOI'O HepaBeHCTBA ¢ IOMOINBIO rpa-

thurKa HYMXHO:

1) onpeaenuTh HampasJieHHWe BeTBedl napabojibl MO 3HAKY IEpPBOrO KO-
ahdunuenTa KBaApaTUYHON (GYHKIUH;

2) HaliTH [JeliCcTBUTEJbHBIE KODHHU COOTBETCTBYIONIEr0 KBAAPATHOTO
YpaBHEHUS HJIM YCTAHOBUTH, YTO HMX HET;

3) m3obpasuTs 3CKH3 rpadpmka KBaJApPaTHYHON (DYHKIHMH, HCIOJB3YH
TOUKHM IIepecedeHus (WIM KacaHus) ¢ ocbio OXx, ecliu OHH €CTh;

4) mo rpadMKy ONpeAeSHUTH NPOMEXKYTKH, HA KOTOPHIX (PYHKIUA NIpH-
HAMAaeT HYKHBIe 3HAYEHUA,

YCTHbBIE BONPOCHI U 3aAaHUS |

1. Kax HaswsiBaloTcs abCIucchl TOYEK mepecedueHus rpadura QYHKIUH
¢ oceo Ox?

2. VcTaHOBHAThE, KaKHe W3 YKA3aHHBIX TOUYEK pAacHoJoKeHbl Ha KOOp-
AMHATHON miockocTy Bhime ocu abemumec: (05 5); (-3; —2); (4; —4);
(6; 0); (-10; 1).

3. VcraHOBUTE, KakKue M3 YKA3aHHBLIX TOYEK pPAacIlOJIOMKEHBI HAa KOOp-
QWHATHON mJocKocTH HuxKe ocu abemumce: (05 —3); (-8; 5); (=7; 0);
(6; 4); (-9; —-12).

4. CKOonbpKO OBIIMX TOodeK ¢ ockio abcuumcc uMeeT mapabona:

1) y=x*+2x+1; 2) y=x*-2x-3;
3) y=-2x2+x+5; 4) y=—4x*+4x-1?
5. YcraHoBUTh, MMeeT au obmue ToukM ¢ ockio Ox mapabosa:
1) y=a2—3x - 5; 2) y=x2—x+-}I; 3) y=—x*+2x +4.
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6.

7.

B Kakoil MOJYyIJIOCKOCTH OTHOCHTENbHO ocu Ox nojkHA OBITH pac-
noyioxkeHa mapabosa y=ax®+bx +c¢, uTo0Bl He MMeJIO pelIeHWil He-
PaBeHCTBO:

1) ax®*+bx+¢>0; 2) ax®+bx+c<0?

B kaxoit mosymaockocTu (oTHOCHTENbHO ocu Ox) AoskHA OBITH pac-

noJiooKeHa napabosa y=ax®+bx+c, 4T06Bl JM1060€ NEHCTBHTEIHHOE
4ucao OBLIO peHIeHHeM HepaBeHCTBAa!

1) ax*+bx+¢<0; 2) ax*+bx+c=20?

8. ChopmysnupoBaTh aJropuT™M pemIeHUs KBAaJPATHOrO HEepaBeHCTBA

C IOMOIBI0 rpacuka.

BBOoAHbIe ynpaxXHeHUs |

1. Haittu By M QyEKIAH:
1) y:—%xz; 2) y:ixz—l; 3) y=3x%—5x;
4) y=x*-6x+9; 5) y=—x2—-4x —4; 6) y=x*>-3x—4.
2. OnpepenuTs HampaBiIeHWe BeTBeil mapaGoJIbL:
1) y=3x?+x-1; 2) y=-2x2+6x-5;
3) y=-1+6x% 4) y=x-2x2
3. He ucnonways rpadux KBaapaTWuyHOH (GYHKIUH, pelIuThL HepaBeH-
CTBO:
1) (x-7)(x+8)=0; 2) (x+6)(x—4)<0;
3) x2-9<0; 4) x> 25,
YnpaxHeHus

659. ITocrpouts rpaduk bysxkoum y=x+x—6. OnpesesuTs mo rpa-

(PuKy 3HAYEHHA X, NPU KOTOPHIX (MYHKIHUA NPAHUMAET MOJOMNKH-
TeJIbHble 3HAYeHUA; OTPUIATENbHbLIE 3HAUYEHHUS.

Pemute kBajzpaTtHoe HepaBeHcTBO (660—664).

660. 1) x>-3x+2<0; 2) x2°-3x-420;

3) —x2+8x-2<0; 4) -x?+3x+4>0.

661. 1) 2x%+ Tx—-4<0; 2) 3x*-5x-2>0;

3) 2x*+x+120; 4) —4x?+3x+1<0.
662. 1) x*-6x+9>0; 2) x2-14x+49<0; 3) 4x?-4x+120;
4) 4x*-20x+25<0; 5) -9x*-6x-1<0; 6) —-2x2+6x—4,5<0.
663. 1) x2—4x+6>0; 2) x?+6x+10<0; 3) x2+x+2>0;
4) x*+8x+5<0; 5) 2x*—-3x+7<0; 6) 4x*—-8x+9>0.
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664.

665.

666.

1) 5-x2>0; 2) —
4) —x*+T7<0; 5) —
7 —%xz+4,5x—4>0;

2,1x2+10,5x < 0;
6x?—x+12>0;

3) -3,6x*-7,2x<0;
6) —3x?—6x+45<0;

8) —x2-3x-2>0.

(Verno.) Ucnonesys rpadux pysxnunm y=ax?+bx+c (puc. 67),
YKasaTh, DA KaKUX 3HAYEHUAX X dTa QYHKOUA NPUHUMAET II0-

JOKHUTEJIbHbIE 3Ha4YeHMsd,;

paBHOE HYJIIO.

(VYerro.) Pemute HepaBeHCTBO:

1) x*+10>0;
4) (x+5)*+3<0;

7) 0,5x*+8<0;

2) x*+9<0;
5) —(x+1)*-2<0;

32
8) [x—Z] +213>0.

oTpUIlaTeIbHbIE 3HAUEHHS; 3HaAYeHUe,

3) (x-1)*+1>0;
6) —(x—-2)*-4>0;

a) Yl
Pemuts HepasencTBo (667—669).
667. 1) 4x*°-9>0; 2) 9x?-25>0;
3) x*-3x+2>0; 4) x2-3x—-4<0;
5) 2x?-4x+9<0; 6) 3x*+2x+420;
Lol s B 1. ol . N
7 5% 4x > -8; 8) 3% +2x<-3. ] =
6) vA B) Y\ r) y|
n I
N ] o\ *
_2V‘/1 x
) 77 e) YA i) v
.19 - \
I rx \ /
0 2 x o| 1 ;x
Puc. 67
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668. 1) 2x*-8x<-8; 2) x2+12x>-36; 3) 9x%+ 25 < 30x;

4) 16x2+1>8x; 5) 2x2-x>0; 6) 3x*+x<0.
669. 1) x(x+1)<2(1-2x—x2); 2) ¥ +2<38x-0,125x2;
3) 6x% +1<5x-0,25x2; 4) 2x(x-1)<3(x+1);
Syl . 1w B,
5) 3% 6x Sx+1; 6) Bx +3 x-1.

670. HaiitTu Bce 3HaueHHUS X, IPA KOTOPBIX (DYHKIUA IIPUHHUMAET 3HA-
4JeHHsdA, He Oosbiume HyIA:
1) y=—x2+6x-09; 2) y=x*-2x+1;

=12 o . 41 =1yt Ye 19
3) y= 5% 3x 42, 4) y 3* 4x-12

HokasaTs, 4ro mpm ¢>1 pemenusMu HepaBeHcTBa x°— 2x+q¢>0
ABIAIOTCA BCe JEHCTBUTEIbHBIE 3HAYCHUS X.

Haiitu Bce sHaueHms r, 1uIa KOTODBIX IIpH BCeX MeHCTBHTONBHBIX
SHAYEHHUAX X BBINOJHAETCA HEPABEHCTBO X2 — 2+r)x+4>0.

Hailitu Bce 3HAaYeHMs r, QI KOTODHIX TpH BCex AefCTBHTE E-
HBIX 3HAYEHUAX X BBHINOJHAETCS HEDABEHCTBO

(P-1)x®+2(r-1)x+2>0.

b 4 HepaBsenctea ¢ napamertpamu

Bl Hayumimch uaobpaskaTh SCKH3 napaboyiel y=ax?+bx +c¢
(mo orHOmemmI0 k ocm Ox) B 3aBHCHMOCTH OT 3HAKOB KO-
addunuenra ¢ u auckpumunanTa D COOTBETCTBYIOIEr0 KBa-
APATHOTO ypaBHEHHH.

A OwiBaer, uTto HYXHO CTPOMTL GoJlee TOUYHBIH 3CKHU3 napa-
*+*) OGoxnel, HanpuMep YYHUTBHIBAIOINUHA €€ DaCIOoJIOoKeHHe IO OTHO-
' meHuo K ocu Oy?

Koneuno, 6riBaer. A pemleHHs HEKOTODHIX 3ajay moJea-

HO OmpenesiATh MeCTONOJOKeHHe OCH MapaGosbl Wi, HAIpH-
, Mep, TOYKH eé mepeceueHus ¢ ockio Oy.
7%, Xopomnio 6wl DacCMOTpeTk KOHKDETHYIO 3ajady, B KOTOpOH
@ HYXHO KaK MOXKHO TOYHEE ONPeeHTh MHOJOKEeHHEe napabo-

JIbl Ha KOODAWHATHOH IIJIOCKOCTH.

Torpa mpegnaraio pemurn CHeAYIOIYI0 3axavy:

«IIpn Kakux 3HAYEeHHMAX [apamMeTpa a pelleHHSAMH HepaBeH-
: crea (@-3)x*-2ax+3a-6>0 asnaiores Bce TOYKH OTpes-

Ka, NpaBelif KOHEI KOTOPOro — OTPHIATENbHOE YHeio?s
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MMeTh JIeJI0 ¢ HepaBeHCTBOM 6x—3<0, a ero pelmeHHs — He
oTpesok, a ay4 x<0,5. 3Hauur, rpapuxoMm GYHKIIUH
y=(a-8)x*—2ax+3a—-6
saengercs mapabosia, mepecekamomas och abcuuce B ABYX TOUKAax,
a eé BeTBM HAIDABJEHH BHM3 (MHAYe DeIIeHHAMH HCXOLHOTrO Hepa-
peHcTBa OBl GBI He OTpesoK, a jgsa jyda). Orcioza cieayer, HTO
nepeelii Ko3ddUIUEHT a—3 OTpUIATeJeH. Pa3a Bropoit kKoaphunm-
eHT TPEXUYJIEHA MMeeT BHMJ UETHOTO YHCJ]A, TO NOJOKATENbHBIM A0J-

B Bo-nepBhIX, cpasy 3amedy, 4To a#3. Wuave mpHmmiochk Gbl
L]
A

D
sgeH GBLITH HE TOJBKO AUCKDHMHHAHT D, HO U T COOTBETCTBYIOIE-
ro KBaJpaTHOTO ypaBHEHHHA.

Ornuuso paccyxkaaemb. Ho mopymail, KakuM yCJIOBHEM 3a-
fayu THl emé He Bocmosib3osaicA. TBOM BBIBOAEL NOKA HE
AAIOT BO3MOMKHOCTH OJHOSHAYHO ONPe/eNnTh MOJOXKeHHe ha-
pabosbl IO OTHOIIEHHIO K OCH Oy.

Ecmu x=0, To y=38a-6, T.e. napabona nepeceuér ock Oy
B Touke ¢ opauHaroi 3a-— 6. A ecau pobaBUTE YCJIOBHE,
yro cBoboxaHbI uineH 3a—6 noyKeH OLITH OTPHIIATEIBHEIM,
reM CAMBIM MBI OMMIIEM y»Ke BCe YCJIOBH#A, KOTOPHIE 3a/aloT mapa-
Gony, mepecekawomiyio ock Ox B ABYX TOUKaXx TakdM obpasoM, 4TO
npaBasi TOYKa HMeeT OTPHMIaTelbHYIO abemueey (puc. a).

Tel He HpaB, IO TBOMM PaCCyXAEHHAM mapaboJjia
y=(a-3)xx*-2ax+3a-6

MOMKeT MMeTh W ApYroe pacmojioxenue (cM. puc. 6). Emgé

gero-To He XBaTaeT AJsA OIpefieJleHus MeCTOIOJOKEeHNnA napabossl,

AMeloIIelt NpaBylo TOYKY IepecedyeHHus ¢ OChI0 Ox B 7eBOi mOJy-
ILJIOCKOCTH.

Ho seas abcmmeca TOYKHM TepeceuyeHus OCH napaboJsl
¢ ochloo Ox TOXe [OJKHA OBITH oTpuIaTenbHOH, T. €.

g 20,

a-3
a) y

Momnoger. Temephb IOJIOM¥EeHHE
napaboabl OIpeAeNnIoch OAHO"
srauHo (puc. a). Cobepém BMe-
cTe Bce TpeboBaHHA, KOTODHIE OIIpe-
IeNAI0T TAKOE €€ DAaCIOoJIOXKeHHe:

‘0
a-3<0,

D 0) y /\
I;O’ (*) -
3a-6<0, 0/ \
a

0. \
a—3< \

——
x
—
x
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, Moskno cpasy ympocTuTh BTy cucremy. Ecam a-3<0, To

a M3 IOCNefHero HepaBeHCTBA CHCTEMEI clefyeTr, uto a>0. Us

3 TPETBEro HEpaBeHCTBAa BhITeKaeT, 4T0 a< 2. Hrak, XOMMKHBI

OTHOBPEMEHHO BBINIOJIHATHLCA HepaBeHCTBA a<3, a>0 u a<2. Pro
BO3MOYKHO, TOJBKO Korjga O<a<2.

B Pemy HepaseHcTBO: % >0. Hrax, %-—- a’*—(a-8)(8a—-6)=
N

=-2a%+15a - 18. Takum obpasom, —2a’+ 15a—18> 0, ecanu
1,6<a<6. 3naumr, pemenmeM cHCTEMBI (*) 6ymer npowme-
KyToK 1,5<a<2. BDro orBeT K zajgaye.
Bor MBI BMecre u pemmim HenmpocTywo 3agauy. Hiaa camo-
@ CTOATEeNbHOU paboThl mpeasaraio ewd IBe 3ajgaud C¢ na-
paMerpamMH.
* Haiizure smavenus a, npm KOTOPBIX pelleHHeM HepaBeHCTBAa
(@-3)x*+2x+3a-11>0 asnasercsa eINHCTBEHHOE YMCJIO.

(OrBer. azzg, a=4.)

* Haiigure smavenusa a, npmu KOTODPBIX pEHIEHUAMH HEPABEHCT-
Ba 2x°-4a’x+1-a?<0 sBasiorcs Bce wumena OTpe3Ka, JEeBBIH KO-
Hell KOTOPOro — IOJIOMKUTEILHOe YHCJIO.

(OrBer. -1<ca<-X=, -52—<a<1.)

€TOoA, WHTepBanos

B aTtom naparpade Bbl nozHakomuTecs C YHMBEpcanbHbIM MeTo-
AOM pEeLUeHNs HepaBeHCTB, B NEBOM 4YacTU KOTOPbIX 3aNWUCAHO
npousseneHue (UM YacTHoE) AUHENHBIX MHOXuTEenen, a B npa-
BOW — Hynb. C nOMOLWbIO 3TOro MeToaa — MeTofa WHTepBanoB —
PEellaioTCsl 1 KBafpaTHble HepaBeHCTBa, €cnu ynaséTcs pasnoxuTb
Ha NIMHENHbIE MHOXWUTENU TPEXYNEH, CTOALLUMIA B €ro NeBoM 4acTu.

HyXHO BCNOMHWUTBL:

(GopMyJIBl KOpHE# KBaApaTHOTO YDaBHEHU;

GopMyNy pasNoKeHUus KBajpaTHOTO TPEXUJIEHA HA MHOMCHUTEJIH;
PelleHre TUHeHHBIX HePaBeHCTB;

u3obpakeHUe TOYKH C 3agaHHOMN KOODAMHATON HAa YHCJIOBOH ocHU;
SaIlMCH YHCJIOBBIX IPOMEKYTKOB C IOMOIIBI0 3HAKOB HepaBeHCTB;
OIpejesieHne 3HaKa MPOM3BEJAEHHUS ABYX M OoJee MHOMKHUTeet;
dopmynsl passOCTH KBa/paToOB U KBaZpaTa CyMMbI (pasHOCTH) ABYX
qUCes;
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onpeAelieHHe 3HAKa KBaJgpaTHOTO TpEéxXdJaeHa ax’+bx+c, ecau
b?—-4ac<0.

HPH peliieHMH HepaBeHCTB YacTo npuMeHAeTCA MeTOoN HHTEpPBAJIOB.
ITosgsicHMM 3TOT MeTOJ, Ha NOpHMepax.

Fanava 1. BpigcHUTH, NIPU KaKUX 3IHAUEHUAX X KBaJIpATHBIA TPEX-

gneH x2—4x+3 NpPUHMMAET IOJOKUTEbHBEIE 3HAYeHHd, a NpHU
KaKHMX — OTpHUIaTeJbHEIE.

Haiiném xopHu ypaBHeHms x’—4x+3=0: x,=1, x,= 3. IToaromy
x2-4x+3=(x-1)(x-3).

Touxku x=1 u x=3 (puc. 68) pasbuBarOT YHCJIOBYI0 OCh Ha TPH
npomexyTka: x<1, 1<x<3 u x>3.

JBurasichk BAOJb YMCIOBOH OCH CIpaBa HAJEBO, BHAUM, HTO Ha
AHTepBajie X >3 TPEXUWIeH x?—4x +3=(x-1)(x—3) npueEUMaeT
HONOSKUTEIbHEE 3HAUEHHMsS, TAK KaKk B 9TOM ciydae 00a MHOMKH-
renss x—1 u x—3 TOJOMKUTEIbHBI.

Ha cneayiomem uHTepBaje 1<x< 3 arOoT TPEXWIEeH NPUHHUMAET
oTpHNaTe/bHBIe 3HAYEHUA M, TAKHM obpasoM, IIpU Iepexoje ue-
pes TOYKY X=3 MeHseT 3HaK. DT0 MPOUCXOAUT TMOTOMY, 9YTO
B mpomaBenenun (x—1)(x—3) mpu mepexozie 4Iepes TOUKYy X=3
mepBBIf MHOXKHTeIb X —1 He MeHseT 3HAaK, a BTOpO# X —3 Me-
HAeT 3HaK.

IIpu mepexoje 4Yepe3 TOUKY X = 1 TpéxuJeH CHOBa MEH#AeT 3HaK,
rak kak B npomsBemenun (x —1)(x—3) epBBIl MHOMKHTENTH X — 1
MeHseT 3HaK, a BTOpPOM x—3 He MeHsAeT.

Wrak, MpH ABMIKEHHM IO YMCJIOBOH OCHM CIpaBa HajueBo OT O
HOrO WMHTEpBaJa K COCeJHEMYy B3HAKH IPOM3BeJeHN (x—1)x
X (x — 3) uepenyroTCH.

Takum oOpasoM, 3ajgady O B3HaKe KBaJpaTHOTO TpéxdieHa
x%—4x+3 MOMHO PEIINTh CJIEAYIONAM CIIOCOGOM.

OrMeuaeM Ha YHCJOBOH OCHM KODHHU YpaBHEHHHA x?—4x+3=0 — T04-
ku x,=1, x,=3. Onr pasbuBaiOT IHMCJIOBYIO OCh (puc. 68) ma TpHM

WHTepBaJa. 3aMeTHUB, YTO IPH x> 3 gHayeHus TpéxuneHa x°—4x+3
OJIOMKATETbHBI, DACCTABJIAEM €ro 3HAKM Ha OCTAJbHBIX HHTEpBa-
nax B nopsake udepejoBamma (pmc. 69).

W3 pucynka 69 BuaHO, UTO x2-4x+3>0 mpm x<1 m x>3,
a x2—4x+3<0 mpu 1<x<8. <

___.-————-..\‘(,.———-——-—,\//—-———'— ; \/.._ _\\/_._ : e
; : e o— o—

1 3 1 3
Puc. 68 Puc. 69
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-1 0 1 -1 0 1
Puc. 70 Puc. 71

PaccMOTpeHHBIH €HOCO6 HA3BIBAIOT MEeTOAOM HHTEePBAJOB. JTOT Me-
TOA HCHIONB3yeTCs NPH PEIIeHWH KBAAPATHEIX M HEKOTODBIX IPYTUX
HEepaBeHCTB,

Hanpuwmep, pemas sagauy 1, mur IPaKTHYEeCKH DPEMIHJIA MeTOLOM
MHTEPBaJIOB HepaBeHCTBa x°—4x+3>0 u x2—4x+3<0.

3apaya 2. PemuTs HepaBeHCTBO x°— x <0,
» PasiioyKUM MHOTOWIEH x3—x Ha MHOKHUTEJH:
C-x=x(x*-1)=x(x-1)(x + 1).
SHAYUT, HEPAaBEHCTBO MOYKHO 3aIHCATH TaK: (x+1)x(x-1)<0.
OTmMeTMM Ha YHCIOBOH OCH TOUKH -1, 0 u 1. 9tu TOuKHM pas-
GUBalOT YMCIOBYIO OCh Ha JeTelpe HMHTepBana (puc. 70):
x<-1, -1<x<0, O0<x<1 u x>1.

IIpu x>1 Bce MHOMHUTEIH npoussenenus (x+ 1)x(x-1) moio-
JKHUTEJbHBI, ¥ MOdTOMY (x+1)x(x-1)>0 =Ha HHTepBajie x> 1.
Y4YuThIBAA CMEHY 3HAKA IIPOM3BEIEHUS IIDH Tepexofe K cocej-
HEMy HWHTepBaly, Hai/éM AJIA KaKJOr0 WHTEpBaJa 3HAK Ipous-
Benenud (x+1)x(x-1) (pue. 71).
Takum oGpasom, pememmsMu HEPaBeHCTBA HABJAKIOTCA BCE 3HAYe-
HHA X M3 UHTEpBaJOB x<-1 u O<x<l1.

OTtBeT. x<-1, O<x<1. <]

3apava 3. PemuTh HepaBeHCTBO (x*-9)(x+38)(x-2)>0.
» JlaHHOE HEPABEHCTBO MOYKHO BAIMCATL B BHJIE
(x+3)*(x-2)(x-3)>0. (1)

Tax xak (x+3)’>0 mpu Bcex X#-3, TO Ipu X #—3 MHOMKeCTBa
pemreHuii HepaBeHCcTBa (1) m HepaBeHCTBa

(x-2)(x-3)>0 (2)
COBHIAAIOT.
3HaueHMe x =-3 He ABIAeTCH pe-
meHueM HepaBeHcTBa (1 TaK =
Kak mpu x=p—3 JeBas q(ac)';h He- V-V5 -
paBencrsa pasHa 0. Pemas mepa- ~ _3 2 3
BEHCTBO (2) MeTo0M HWHTepBajoOB Puc. 72
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(puc. 72), monydaem x<2, x>3. VuuTeiBasg, 4TO X =—3 He fB-
JfeTcs pelleHMeM MCXOAHOTO HEePaBeHCTBA, OKOHYATEJIBHO IIO-
JydaeM:

oreeT. x<-3, -3<x<2, x>8. <

24 2x-38
3anava 4. PemuTbh HepaBeHCTBO L e >0,

x?-3x-4
p  PassosKuB UMCAUTeNh M 3HAMEHATeNIb APOOM Ha MHOXKHUTEJH, I0-
JYIHAM:
3)(x-1
(x+3)(x-1) 5 0 (3)

x+D(x-4)

OTMeTHM Ha UMCJIOBON ocu Toukm —3; —1; 13 4, B KOTOPBHIX YHC-
auTeNh WM 3HaMeHaTenb Apobu obpamaercs B HYJb. 9TH TOY-
KM pasbuBaloT YHCJIOBYIO NpPAMYyI0 HA HATH uHTepBaysoB. Ilpum
x>4 Bce MHOMUTEJU UYHUCIHTENS H 3IHAMEHATEJNA apobu 1moJo-
JKUTeNBHBI, W IO3TOMY APOObL IMOJIOKHUTEJbHA.

[Ipu mepexoie OT OAHOrO HMHTepBaJa K CIEAYIOMIEMY npobs Me-
HAeT 3HAK, MO3TOMY MOXKHO DacCTaBUTh 3HAKH npobu Tak, Kak
PTO MOKA3aHO HA DHUCYHKe 73.

Bpauenusa x=-3 ¥ x=1 ynoBier-

BOPAIOT HepaBeHCTBY (3), a IpH

x=-1 m x=4 ppobr He HMeeT e O A &Y
embicsia. Takum oOpasoMm, HCXOA- ——C ® O3
HOe HepaBeHCTBO HMeeT CJeAyio- o 1 4

mue pelreHud: Puc. 73

otseT. x<-3, -1<x<1, x>4. <]

1

YCTHBIE BOMPOCHI M 3afaHUsA |

—

1. Ha xaKue WHTepBaJbl PasduBalOT YUCIOBYIO OCh: TOUKH x=—1ux=5;
Toukn x=-2; x=0 u x=3?

2. ChopMyIMpOBaTE AJTOPATM DPACCTAHOBKM 3HAKOB 3HAUYEeHUU BBIpA-
skeHUA Xx°+ px+(g Ha HHTEpBalax 4yucI0BOHl OCH, HA KOTODhIe eé
pa3buBaioT YMCIA X, U X, — KODHH ypaBHeHHs X+ px+q=0, ecin
X< Xge

3. C KakKo¥ IeJbli0 IIPH pPelIeHuM 3ajadu 2 5eByI0 4acTh HEPaBeHCTBA
pasNoKHMIM Ha JTUHEHHbIe MHOKHATENIH?

4. Tlouemy B 3afade 3 IpuU X =-—3 MHOXKECTBA pelneHuii HEPaBEHCTB
(1) u (2) He coBmamaiT?

5. [Touemy B 3ajsade 4 3HAYEHUHA x=-1 m x=4 He ABJIAKTCA pelle-
guamMu HepaBeHctsa (3)?
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BBopgHbIE ynpaxusuuij

1. PagnoxuTe Ha MHOMKHUTENH:
1) 5x2—Tx; 2) %xz — 49;

2SI ]

3) x%-x; 4) 3x%+2x% - x,

. IIpu x=-2 onpexennTs 3HAK BHIpAXKEHUST X — 1; x-3; (x—1)(x-3).
. UsBecTHO, uTO Xx npHHEALIENRUT OpoMexyTKy (2; 3). Onpemenuts

8HAK BBIpaXKeHHWsA x—2; x-3; (x—2)(x-3).

4. Onpefie/INTh 3HAK BBIPAYKEHUS:
1) x-5 npu x>5; npu x<5;

anaxueuua}

2) x+4 npu x>-4; x<-4.

674. (Ycrmo.) IlokasaTh, uTo 3maueHme x =5 ABIAETCA pelIeHueM He-

paBeHCTBA:
1) (x-1)(x-2)>0;
3) (x-=T7)(x-10)>0;

2) (x+2)(x+5)>0;
4) (x+1)(x—-4)>0.

Pemute Merosmom unTEpBanoB HepaBeHCTBO (675—686).

675. 1) (x+2)(x—T7)>0:
3) (x—2)[x+—;-]<0;

2) (x+5)(x-8)<0:
4) (x+ 5)[:: - 3%] >0.

676. 1) x>+ 5x>0; 2) x*-9x>0; 3) 2x?-x<0;
4) x2+3x<0; 5) x2+x-12<0; 6) x2—2x-3>0.
677. 1) x*-16x<0; 2) 4x3— x> 0;
3) (xz—l)(x+3)<0; 4) (x"'—4)(x—5)>0.
678. 1) (x-5)*(x*-25)>0; 2) (x+7)P(x*-49)<0;
3)(x—3)(x*-9)<0; 4) (x—4)(x*-16)>0;
5) (x-8)(x-1)(x*-1)=0; 6) (x—5)(x+2)(x2—4)-<~.0.
x—-2 ) x—-4 . 1L,5-x i 3,5+ x
679. 1) x+5>0, 2) -——x+340, 3) G ey =0; 4) e <0.
&m.n(awnu+m<0; 2) u—&@x+ﬂ;&
x-3 x+1
£ =248 o (x+4? ..
e G-27 O AT e
X2 -x _ o 9x?% — 4
3) ;*2"__43'0, 4) x“2x2<0.
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682. 1) (x*-5x+6)(x*—1)>0; 2) (x+2)(x*+x-12)>0.

683. 1) (x?-Tx+12)(x*-x+2)<0;
2) (x*—-38x—4)(x*-2x-15)<0.

& 2 A
684. 1) X -*-12. 0, gy E=dx=12_.g
x-1 x-2
2
giE 1) *+8x-19c; gy E-8x-4 4
222 4rx-2 x+x-6
2 2-—x' b-&
686]1) *-+3-3 ., 2 *~ B
) x~2+x x—2 ) x2+3x+x+3 x
2 2
3) x ;7x—8<0; 4) x +7x+10>0;
x2 - 64 x2 -4
5x2 -3x-2 %2 —16
5) ————20; o sk NP L B
) 1-x? ) 2x2 + Bx—12

L 4 YpaBHEHWs U HepaBeHCTBa C MOAYNAMU

Wpess pacCMOTpeHHMsI 3HAKOB BbIDa)<eHHA HA PA3JIHIHBIX WH-
TepBajiax NPHMEHseTCA ¥ NPH PperneHHH ypaBHeHH# (Hepa-
BEHCTB), COJEPIKAIMX HEHM3BeCTHOe IIOA 3HAKaMH MOAYJIei.

BaueM Hy»KHO DACCMATPMBATbL 3HAKU BhIDAXKeHMil, HanmpaMep
npu pemrennu ypasHenms |3 —2x| =|x-9|?

IleiicTBUTENBHO, BCe KOPHM YDAaBHEHHA BHAA |f ()| =|g(x)]
Jerdye MOJNYYHAThL, paccMaTpuBasd YypaBHEHHA f(x)=g(x)
u f(x)=—g(x). Tax, B HpPeAJIOKEHHOM TOOOM YypaBHEHHH
3-2x=x-9 umu 3-2x=—(x-9), orKyzAa x,=4, x,=-6. Ho npu
peleHMH, HanpuMep, YPaBHEHUA |x—11—2|x—2]+3|x—3l=4 npo-
e BOCIOJB3OBATHCA PACKPbLIMUEM Modynell Ha MHTEpPBajax.
TlokaykuTe, MOMKAaNyiicTa, KAK PEIIHTb MDeJjIoKeHHOe Bamu
ypaBHeHue. MHe KaeTcd, 4TO npuaéTcsa paccMaTpUBATH
OYeHb MHOI'O BADHAHTOB 3HAYEHHH X.

CULE L

Xopomo. OTBeTbTe MHE Ha TAKOW BOIPOC: «IIpu nepexoje 4e-
pes Kakyio TOYKY MeHseT 3HAK BRIpXeHHe, CTOAIee moj 3Ha-
KOM [epBOrO MOAYJsA; BTOPOro MOJYJfA; TPETHETrO Monyaa?»

[Ips nepexoze depes TOYKY X =1 MeHseTCHA 3HAK Y BEIpa-
;keHusa x — 1. Bripaskenue, crosiifjee NOJ BTOPBIM MOIYJEM,
MeHseT 3HAK IIPH Iepexofie uepe3 TOUKY x = 2. Bripa)xeHue,
JaIHMCAHHOE TOJ TPEeTHbHM 3HAKOM MOAYJH, — IpM Iepexofe tepes
x=38.

DW D
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X —3 Ha KaXKZOM M3 4YeThIPEX 06pasoBABIIMXCH HHTEPBAJIOB.
Tenepr fACHO, KAK PACKPOETCA KAaXKAbIi MOAYJIb HA YKa3aH-
HBIX B CXeMe HHTepBajax.

@ Bepuo. Cpenaem cxemy 3Haxos BblpameHumidi x—1, x-2 u

o

X
x<l1 1<x<2 2<x<3 x>3
x—1 = + + +
xr—2 = - % +
=3 =2 ~ = +

Kaxnmyio u3 TodYek, pasOMBAOIUX YHCJIOBYI0 OCh HA WHTEDPBAJBI,

OyaeM NPHUCOEMHATHE K ONHOMY M3 COCEAHMX HHTEDBAJIOB. TaKuHM

00pa3oM, KODHM HMCXOAHOTO YPaBHEHUA OYAyT COBHOAZATH CO BCEMH

PEelIeHUAMH YeTBIPEX CHCTEeM:

1) Jx<1, 2) [1sx<2,
—(x-1)+2(x-2)-3(x-3)=4; x—-1+2(x-2)-3(x-3)=4;

3) [2<x<3, 4) |x=3,
x-1-2(x-2)-3(x—-3)=4; x-1-2(x-2)+3(x-38)=4.
Pemum ypaBHeHHS B NOJy4YeHHBIX CHCTEMAax:

1) |, 2) [lex<2, 3) |2<x<3, 4) [x=38,
x=1; x — Joboe Yucno; x=2; 2 =b.
OueBnpHO, NepBasf CHCTeMa He MMEeT PelIeHHil, NJIA BTODOM pelme-
Huem Oyner moboe umcno us npome:kytka [1; 2), mns Tperbeit —
x=2, nna 4eTBépTOH — x=5. MokHO 3anmucaTh oTBeT: 1<x<2 u

x=>5.

Hdns caMOCTOATENBHOrO pENIeHUs NpeJaraio BaM CJIeAYIOoLIre
VPaBHEHUsI M HepABEHCTBA:

1) |x|+|x-7|+2|x-4|=2; 2) [8x-8|-|8x—-2|=6;

3) [bx+1|—|2x—4|>3; 4) |x+2|-|x-1|+|x-38|<4.
IIpuBeny oTBeTHl K 3THM BaJaHHUAM:

2 6

1) HeT pemmeHwuii; 2) xsg; 3) xg_%, x=z=;
4) -4<x<0, 2<x<4.

7
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R YNMPAXHEHWSA K MNABE VI IS

Pemuts HepaBeHcTBo (687—691).
687. 1) (x-5,(x-17,2)>0; 2) (x—3)(x—4)>0;
3) (x-2,5)(3-x)<0; 4) (x—3)(4—x)<0;
5) x2>x; 6) x2>36; 7)4>x%  8) %zxz.

688. 1) -9x%2+1<0; 2) —4x%2+120; 3) -bx*—x20;
4) -3x?+x<0; 5) —2x2+4x+30<0; 6) -2x*+9x-4>0;
7) 4x*+3x-1<0; 8) 2x?+3x-2<0.

689. 1) 6x*+x—-1>0; 2) 5x2-9x+4>0; 3) x2-2x+120;
4) x®’°+10x+25>0; 5) —x?2+6x-9<0; 6) —4x>—-12x-9<0.

690. 1) x*-3x+8>0; 2) x2-5x+10<0; 3) 2x2-38x+520;

4) 3x2-4x+5<0; 5) —x?+2x+4<0; 6) —4x?+T7x—-5>0.
691. 1) (x-2)(x2-9)>0; 2) (x*-1)(x+4)<0; 3) L’%’;‘E’)so;

x-T 4x?> -4x-3 2x2 -8x—2
ot B2 o RO 2E =S¥ 7 <0.
Namser s N St B mae
Pemuts HepaseHcTBO (692—696).
692. 1) x*>2-x; 2) x?2-5<4x; 3) x+8<3x%2-9;
4) x*<10-3x; 5) 10x - 12 < 2x%; 6) 3-Tx<6x>
693. 1) x2+4<x; 2) x*+3>2x; 3) —x*+3x<4;
4) —x 2_bx28; 5) 3x —5>2x, 6) 2x*+ 1< 3x;
3x - 10
N3 10 2“‘10 )_“? 4
694. 1) %x—%x";l—x; 2) +x(x+ 1)<(x - 1)%
3) x(1-x)>1,5-x; 4) —x—azx(x E):
5) x[%— <Sx2+x+1; 6)2x-2,6>x(x—-1).
. 2 3 J3 2 3 1_ 3
1 2 ; g o a .
e )x—ﬁ x+ 2 2) 3—x2<f_x 3) -1 2 2x-2
3x%-5x-8 _ . 4x? + x-3 : 2 + 9x — 5x? >
oo 1) 2x2—5x—3>0' 2) 5x2+9x~2<0’ 8) 3x2 - 2x-1 =

697. Karep nomxesn He Oosiee yeM 32 4 U IPOWTH IO TEUYEHHIO DEKH
22,5 kM ¥ BepHYThCA oOparHo. C KaxKol CKOPOCTBIO OTHOCHTEIb-
HO BOABLI JOJKEH HATH KAaTep, €CJIM CKOPOCTh TeYeHUsA DeKH paB-
HA 3 KM/4?
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698. B oxHOii cmcTeMe KOODAMHAT MOCTPOUTH IpaduKy QYHKOMHA H
BBIICHUTH, NPUA KAKUX X 3HAYeHHA OZHOH GyHxmuum Gosblue
(MeHbIIE) 3HAUEHUU APYroii, pe3yjbTaT MPOBEPUTH, PEIIHB COOT-
BETCTBYIOIIEe HEPABEHCTBO:

1) y=22°, y=2+-8x; 2) y=x*-2, y=1-2x;
3) y=x*-5x+4, y=7-38x; 4) y=3x?-2x+5, y=5x+3;
5) y=x%-2x, y=—x*+x+5; 6) y=2x*-3x+5, y=x*+4x-5.

PeI.IIHTb Hepa:BeHc'rBo:
1) xt ~5x —36 >0:

4 2 A xR
; 2)x+4x 5<0; gy X 2x 8)0'
Zrx—

¥ +5x+6 2t —2x2_3

HaiiTu 4eThIpe IoCJeZOBATENBHBIX LEJBIX YHCJIA, TAKHe, YTO KyO
BTOPOTO M3 HUX OOjbllle NPOM3BENEHHA TPEX OCTAJIBHBIX.

B NMPAKTUHECKME U MPUKJIAAHDBIE SAOAYW ISR

1. C nmany6sr kopabaa (11 m Hajg ypoBHeM MOps) OPOCHIM IO YIJIOM
K TOPHM30HTY clacaTeJbHBIH KPYyTr co ckopocThio 6 m/c. Beicora h (M)
HaxXoMJIeHUs Kpyra HaJ ypOBHEM MOPsS B 3aBUCHMOCTH OT ¢ (c) Bpe-
MeHH IIoJIéTa onuchiBaeTca Gopmysaoi h=11+6¢—5t2. Yepes Ka-
Koe BpeM#fA KpPyr okaskeTcd K Boge Oumke uyeM Ha 3 M?

2. MzBecTHO, 4TO cpeAHHMil pocT coceH A (M) B cocHaAkax MOCKOBCKOIX
£2

0,0242¢% 1 0,0737¢ 1 0,2120° "¢

t — BO3pACT COCEH, BBIPDAXKEHHBIN B JecaATKax Jer. OupeaeauTs BO3-

pacT COCHfIKa, €CJHM CPeJHsAs BBICOTA AEPEeBbeB B HEM He IPEBBLICH-

ma: 1) 13,8 m; 2) 21,1 m. Moxxker au B MockoBcKoil o61acTi BBI-

pacTu COCHSIK BBEICOTOH He meHee: 3) 40 m; 4) 41,5 m?

obnactTu HaxomutTcsa mo dopmynae A=

B 37O rnase Bbl y3Hanw,

49TO TakKoe:

— KBaJIpaTHOe HepaBeHCTBO;
— MeTOJ HHTEPBAJIOB;

Kak:

— pemaTk KBaJApaTHOE HepaBEeHCTBO CBEAEHHEM €ero K CHCTe-
Me JIMHEWHBIX HEpaBeHCTB (B TOM cJiyuae, KOrja COOTBET-
CTBYIOIIlEe KBaJpaTHOe ypaBHeHHE MMeeT ABA KODHSH);

— pemaTh KBaJIpaTHOe HEPABEHCTBO C IIOMOIILIO rpatj:mca KBa-
ApaTUYHON GyHKINAHN;

— PellaTh HEPaBeHCTBA METOJOM HMHTEPBAJIOB.
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NPOBEPb CEBSA!

1. PemiuTes HepaBeHCTBO:

x? + 6x

E 2 x2-0,04<0; 6) 0,01x%—9>0;
S B) x?—3x-4<0; r) 3x2—4x+82=0;
g_ n) —x*+3x-5>0; e) x>+20x+100<0.
K 2. PeruuTh MeTOAOM HHTEPBAJIOB HEPAaBEHCTBO: |
G x(x—-1)(x+2)=0. !
2 ' 3. Pemuts HepaBeHCTB.O: . .
B o), B2~Lgq, 6) 2x(x—3)+163>3x(5—x);
B B) x5(§§—5)+4sx(7—3x)- r)y . 3x-10 2=z
Q ! 3 4 3°
| > . xr—2x—15 -
- 4. PemmuTs MeTOAOM HMHTEDPBAJIOB HEPaBeHCTBO: ————— < 0.

i 5. PemuTer HepaBeHCTBO:
Y a) 2(x—T7)?-18<0; 6) (x+5)*>16.
2x2 +x-15>0,

i O
‘B4 6. PemiuTh cHCTEMY HEpPaBEHCTB
o P ['Tx +30=0.
: g 7. Ilpy Kakux 3HAUEHUAX ¢ pEINIeHUsIMH HepaBeHCTBa X’ +
o +4x+¢>0 saBAsilOTCA BCe AEWCTBHTENbHBIE wUMcaa? 4
> 3
f x—5)(x+3
5 8. PemuThs MeTOJOM HMHTEPBAJOB HEPABEHCTBO @=)r+8) <0.

x% +2x+1
9. llna Ka)kJIoro 3HAYEHHUA @ DEIIUTh HEPaBeHCTBO x%—2ax>
>2a-2a*-1.

B TEMbl UCCNEAOBATEJ/IbCKUX PABOT IR

1. 3azaun pU3HUKH, OMOJIOrUM, ACTPOHOMUHU, APXHUTEKTYPHI U ApP., IPH-
BOAANIHE K PEIIeHUI0 KBaADATHBIX HEPaBEHCTB.

2. PemeHyvie HepaBeHCTB, COJepJKalUX HEM3BECTHOE IOoJ 3HAKOM MO-
Ayad.

3. HepaBeHCTBa C mapamMeTpaMu.

4. PemreEHe CHCTEM HEPaBEHCTB BTOPOW CTENE€HW C OAHHM HEHU3BECT-
HBIM.

5. WccaenoBaEue KBaZipaTHuHOH (GyHKOMEM y=ax’+bx+c B 3aBHCHMO-
CTH OT AMCKPMMHHAHTA M KoahdunueHtoB a, b u c.
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701.

702.

703.

704.

705.

706.

707.

PaXHEeHUs AN NOBTOPEHUs
pca anre6pbl VIII knacca

BrraucauTs:
y 21, 8 72, 9) 38 . 91 65
32 162 69’ 147 152 264°
5,7].(328_29), 3, 2) (928 _g15).
3) [§+E [358 258]’ 2 [4+9] [256 356]’
3 4 3 5 15 15, ,2
»17:1, —+0,15(: =-23_; , 80— = — 4 =43
5) 34,17 17+[24+015] 5 238 6) 5,86 3‘5 23+28 47
4 33 44 41 1 51 55 31
7 el e vl 8) i e il
112.24 7 1021
3 7 13 26
PemmuTe ypaBHeHUe:
1) (x-9)(2-x)=0; 2) (x+4)(3—x)=0; 3) 2x2—x=0;
4) 3x>+5x=0; 5) 1-4x2=0; 6) 9x2-4=0;
2 2
7 5”"_‘5."_:0; 8) 3x"+x _
x X
Jokaszate, uto ecnu x>0,5 u y>4, To:
1) 4x+ 3y > 14; 2) 2xy-3>1;
3) x’y>1; 4) x*+y*>16.

(Yerso.) Haiitn Haubosbuiee 1esioe 4ucio, YAOBJIETBOPAIOINEe He-
PaBeHCTBY:
1) n<-T; 2) n<-3,6; 3) n<4,8; 4) n<-5,6.

(Yerro.) HaliTu HauMeHbIIee IeJioe YHCJO, YOBJIETBODAIOIIEe
HepaBeHCTBY:

1) n>-12; 2) n=2-5,2; 3) n=8,1; 4) n>-8,1.
PemiuTe HepaBeHCTBO:
1) x+4>3-2x; 2) 5(y+2)=8-(2-3y);
3) 2(0,4+x)—2,8>2,3 + 3x; 4) T(x+5)+10>17;
3-x x_n, x_2-x
5) 5 + 71 =T 6) 5 3 5.
Kaxue nensie 3HAYEHUSA MOMKeT NPHUHUMATL X, €CJIH:
1) 0<x<7,2; 2) -5%sxs0;
3) 44%x<5; 4) 11<3x<13?
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708. PemuTts cucTeMy ypaBHEHWM:

1) [0,3x-0,5y =1, 2) 2(x+y)=(x-y)+5,
0,5x + 0,2y = 5,8; Bx+y)=(x-y)+8;

3) [5=5+1, 4) |x-£=2, 5) |5+4=8,
§+%=2, %x—%y=1; %x—%—l,

6) |2+L=5, 7) {4x—9y=—24, 8) {5x+4y=13’
g-%=1; 2x-y=2; 3x + 5y =13.

709. PemuThs cucTeMy HEpPaBeHCTB:
1) {5x—2;6x—1, 2) {7(x+1)—2x>9—4x,

4 -3x>2x - 6; 3(6-2x)-124-5x;
3) [12x-3(x+2)=>27x -5, 4) 4—’5—5433'—3,
18x+6<(x-5):2+38; 7 4
6—x_1<14x—3
5 & 5
710. HaiiTu menble uymMcaa, ABIAKIINECA peHIeHUAMH CHCTEeMbI Hepa-
BEHCTB:
1) [2x-5 _ S3—:c 9y [10x-1 2-5x _5-3x
d 5 Rt & ) |73 St o
5x+1>4—x. 2x+1_3+7x 5+4x
5 4’ 2 4 5
711. Pemuts ypaBHEHHE:
1) |x-2|=38,4; 2) |8-x|=5,1; 3) |12x+1|=5;
4) |[1-2x|=T; 5) |8x+2|=5; 6) |7x-38|=3.
712. PemiuTs HEepaBeHCTBO:
1) |x-2|<5,4; 2) |x-2|>5,4; 3) |2-x|<5,4;
4) |3x+2|25; 5) |2x +8|< 5; 6) |3x-2,8|>3.

713. Hajitu morpemrHocTs NpuOIHIKeHUA:
1) uucaa 0,2781 umcaom 0,278;
2) uucna —2,154 uucaom -2,15;

7 | 3
- - = 0,272
3) umciaa T YMCJIOM 3 4) uucaa 13 YHCJIOM

714. ToxasaTb, 4TO 4YHCJ0 3,5 ecTh NPUOIHIKEHHOE 3HAUEHHE UMCJa
3,5478 ¢ Tounoctsio mo 0,05.
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715.

716.

717,

718.

719.
720.

721.

722,

723.

724,

725.
726.

727,

HaiiTi OTHOCHTENBHYIO IIOrPEIIHOCTE IPUOINKeHUs Jucyia % quc-

aom 0,777.

IIpencraBuTs 0GECKOHEUHYIO IEPUOAHMUYECKYIO AECATHYHYIO Ipo0h
B BHJle OOBIKHOBEHHOI:

DO0,(7); 2)1,3); 3)2,31); 4)0,52); 5)1,1(3); 6)2,3(7).

CpaBHHTL qucJgaa:
1)23 u5 2)3,1u.10; 3).0,0361 u0,19; 4).7,3 u2,7.

an HKaKHX 3Ha4YeHHMAX 4 BepHO pPaBeHCTBO:

)Ja+1=2; 2)3-2a=5; 3)2 %a—2=1; 4) %«/7(1—4:0?

Berumenuts: 1) (2-2)(y2+2);  2) 35 +1)(1-35).
Pasnoxurs Ha MHOMKUTenu 1o obpasny a’ —T=(a- ﬁ)(a + ﬁ):
1) a®-13; 2) 15-b%  3) x*—80; 4) g-xz.
Beruuciaurs:

D J10-J160; 2 [L.[L; 3) J3.11-33;
4) J7T-\21-3;  5) 3/12+2{3);5  6) (2/2-3/32).

Haiitn 06BbM HpPAMOYroJBbHOIO Napajljiefenumena, €clad BhICOTa
ero 4/12,5 cm, mupura 5 cMm, zaausa /10 cM.

IInomans oxHOTO KBajzpara pasHa 7,68 Mm%, numomans Apyroro
300 am%. Bo CKOJNBKO pa3 CTOPOHA IIEPBOro KBajpara OOJbIe
CTOPOHBI BTOPOT'O KBajpara?

BeiHECTH MHOMKHTEIH H3-1104 3HaKa HKOPHA:

1) J16xy®, rge x=0, y<O0; 2) J45x%y°, rme x<0, y<O.
Yopocruts: 1) J_ 5,108 +1J_2 2) —%ﬁ+4‘/0,08—2\/§.

Beraucaurs:

J' J153

\/_ o3 + (/20 - /45 + 3,125): 2,/5;
2) J5+2J§—J5-2\/E—T"31°;+-T—V1?::1.

YOpoCTUTL BBIpa’KeHHE:

1) 2,18 + 3,8 + 322 - /50;  2) 3,/20 — /45 + 3,/18 + /72 - ,/80;
3) 5\/5—3 4a+2@, rae a>0;
4) Jx_3+% 36::3—2?'1c 9x, roe x>0.
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728. VOpocTUTE BBIpaXKeHUE:

x_ x| (x+y). 1 4
D [y—x Yy+x 242 ° 2) [a——l
a b| ab 1 1) .a*-%
8 b a) a-b 1) (a+b)[a b]' a??® -’
Pemurs ypaBHeHme (729—731).
729. 1) 3(x + 1)(x + 2) — (3% — 4) (x + 2) = 36;
2) 2(3x—-1)(2x+5)—-6(2x—1)(x+2)=48;
S5y—4 16y +1, 19+3x 1-9x .
8) = =—7 D= 5 -
x+(x—-5) _ 44. 2x - (3-x) _ 3
5) = =113 6) T 3
780. 1) ¥*=T; 2) 22=11; 3) x +6x=0;
4) x®+5x=0; 5) x%=8ux; 6) x2=12x.
731. 1) 1,5x—4x%>=6,3x — x2; 2) 11y-15=(y+5)(y - 3);
3) 3x(x+2)=2x(x-2); 4) i(3x“ +1)-
y -5 156-y* y*-4, 2x2 -1 _1+1,5x%
5 4 5 & 5 4 5

| (a* - 1);

40x+3= -
6

732. IIpaMoyroJbHMK, OAHA CTOpPOHA KOTOpOoro Ha 2 cm Ooxblme Apy-
roif, UMeeT MJIOMIA/lb, PABHYIO IJIOIIAAM KBaApaTa CoO CTOPOHOIA,
Ha 4 cM MeHbIIEeH IlepuMeTpa NOpPAMOYroJlbHMKa. HaiTm cropo-

Hbl NPpAMOYI'OJIBHHKA.

733. IIpamMoyronbHUK, OJHA CTOPOHA KOTOpDOrOo Ha 8 CM MeHbIE CTO-
POHBI KBajpaTa, a Jpyras BjBoe OoJbIle CTOPOHBI KBajpaTa, MMe-
eT IUIOIIajb, PABHYIO ILIOIIAAH S3TOro KBaapara. Ha#iTm cropo-

HBbI IPpAMOYI'OJIBHHKA.

Pemurs ypaBaenue (734—737).

734. 1) x*+6x+5=0; 2) x2+3,5x-2=0; 3) x*-1,8x-3,6=0;
4) 2x?*+3x-2=0; 5) 4x?-x—-14=0; 6) x*—x+3,5=0.
735. 1) 2x*+x-3=0; 2) 20+ 8x-x?=0;
3) 2x2— 9x = 35; 4) (x+5)(x—3)=2x-T;

5) 2(x—2)(x+2)= (x+15)2+4[x 51]
6) (x 3)(x — 2) Tx—1.

1.,.1 —0- 5 2 1_o.
736. 1) gx +2.1¢:+16 0; 2) 4x x+9 0:
3x% 11  74-2x* _
3) 5+t 13 =10.
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737. 1) x>+8x+70=0;
3) x2+20x+100=0;
5) x(x—15)=3(108 - 5x);

2) x2-12x+11=0;
4) x*+18x—-208=0;

6) (x—3) +(x+4)—(x—5)>=1Tx + 24;

5x*+9 4x® -

9
6 5 =8

7

8) "(xT‘?’)-11=-x.

738. HaiiTu K02(PUIMUEHTHI P U ¢, €CJIUA U3BECTHO, uTO yuciaa 10 u —-15
ABJIAIOTCA KODHAMH ypaBHeHHs X2+ px+¢q=0.

739.

3anucarb KBajJpaTHoOe ypaBHeHHe, KOPHH KOTOpPOro OTJIHYaJIUuCh

OBI OT ROpHEﬁ JaHHOI'0 ypaBHEHHHA TOJBKO 3HaKaMH:

1) x2-8x+15=0;

Pemuts ypaBHeHue (740—743).

740. 1) 4x*-17x%+4=0;
3) x*-Tx*+12=0;

2) x2+bx+c¢=0.

2) 4x*-37x%2+9=0;
4) x*-11x*+18=0.

741. 1) x*+x?2-2=0; 2) x*-x*-12=0;
3) x*+3x*+2=0; 4) x*+5x*+6=0.
3 3 1 3
42. - . _34_3 .
’ D x+2 4+x—1 =) x+1 3+3x—1
5x 6x + 2 x 12 - x
1+ —= : 4) 2 = :
3) +x+1 (x+1)2’ ) T2 (x + 2)?
3x 1 _ 4 2x 1 __G6
%) x+2+x~2_x2—4’ % x-3 x+3 x2-9
743. 1) = - SN SO 3 _1l-x,
) x—3+x2—5x+6 2-% ) x—3+x2—7x+12 x—4
Bros @ . B3 -
3) 3.t-x—l_.vc+2’ - 5ﬂirx—z_.x+3°
744. PasiooKUTh HA MHOKHTENM KBAJADATHLIA TPEXUJIeH:
1) x2-12x+35; 2) x?2-5x—36; 3) 2x%2+x-3;
4) 2x2-3x-5; 5) -5x?+11x-2; 6) —4x*>—10x + 6;
7 —%x2+8x+27; 8) %x2+x—10.
745. Cokpatuts ApoOs:
£.4 a+2 a?+7a+12
138 § 2) ———; 3) —;
) a+2 ) a’-Ta-18 ) a® +6a+8
2a% ~5a -8 —2a% +3a + 2 —5a® +13a + 6
4) —/———=; 5) ———MM8M—; 6) —— =1
) 4a®> —-6a -4 ) 2a° + 5a + 2 ) 5a% -8a—4
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746.

747.

748.

749,

750.

751.

752,

753.

754.

PasnoXuTh HA MHOMKUTENN:

1) a*-b'+b*-a? 2) m?n—n+mn®-m;
3) m*+m?®—m?—-m?; 4) x*—x®—x+x%

5) 16x%+ 8xy — 3y%; 6) 4 +a*- 5a*;

7) b*—13b%+ 36; 8) 3x%—6xm —9m?>.

Ona mpuroroBineHusa OpoHabl Oepérca 17 gacteir Menm, 2 dHacTu
HIUHKA M OJHA 4JacTh 0JioBa. CKOJBKO HYIKHO B3ATH KaMJI0ro Me-
Tajxia OTAEeNbHO, uTo0bl moayuuts 400 xr 6poH3BI?

HHcnexkTop phIGHAA30pA, HCCIEAYsS CBOH Y4YacTOK, NIPONIIBLI Ha
Karepe II0 TEYEHMIO peKu 3a 4 u paccrodgHue, B 3 pasa 060Jb-
mee, ueM 3a 2 U OPOTUB TeueHus pexu. Kaxoe paccrosgHme mpe-
OZ0JIe]l MHCIEKTOP, €CJIH CKOPOCTH TeUeHHs PeKH 3 Km/4?

Bpuraga ¢GOpMOBIIHKOB HOaXKHA Obljia B ONpeJeIéHHBIM CPOK H3-
roroBuTh 48 mpecc-popm aas orauBKH Jetasned. IlpeanorxeHHas
Opuragoil HOBag TEXHOJOIUs (POPMOBKH IIO3BOJIMJIA HI3TOTOBJIATH
Ha 4 nupecc-popmbl GoJibIleé B MECsl, [I03TOMY BCE 3ajaHHe OHH
BBIMOJIHUIM 3a MecdAl Ao cpoka. CKoJbKO mpecc-(popM BBIIIyCKAa-
ga Opurajga 3a MecdAl?

C opmoro yuacrka cobpanu 450 T Kaprodens, a ¢ gpyroro, mio-
mazae Koroporo Ha 5 ra menbme, 400 t. Onpemenuts yposkaii-
HOCTBh KapTodens ¢ KayKI0ro y4acTKa, ecJid Ha BTOPOM ydYacTKe
oHa Oblma Ha 2 T BBIIIE, YeM Ha IePBOM.

Yucaurenb HEKOTOPOH OOLIKHOBeHHOU apobm Ha 11 Gosibime 3Ha-
MeHaTeada. Eciu K 4HCIHTENO Apobu npubaBuTh 5, a K 3HaMe-
HaTeaoo 12, To moayuduTca [Apo6bL, BTPOE MeHBIIAS HMCXOMHOMH.
Haiitu aty apobs.

Ieymsa kombaiiHaMu MOXKHO yOpaTk ypo:Kad C HEKOTODPOro IOJs
3a 12 pgmeit. Ecam Obl yOOpPKY NPOM3BOAMIM HA KaXXAOM KOM-
6aiiHe OTHEJLHO, TO HmepBoMy norpeboBasiock 661 Ha 10 gHeit GOJBL-
1re, 4eM BTOPOMY. 3a CKOJBbKO AHEH Ha KaKJAoM M3 KoMmbaiiHOB
OTHAEJBHO MOJKHO BBIDOJHHUTH 3Ty pabdory?

IIBe Gpurazisl MOHTaXKHUKOB 3aTpaTWjd Ha cOOpKy arperara 6 u
40 muu. CKoibko BpeMeHH noTpebyercsa Ha cOOPKY TakKoro e
arperaTa KaJoH Opurajse OTAeJbHO, eCJIH OZHOH M3 HUX IIOTpe-
oyerca Ha 3Ty pabGory Ha 3 u Goiblle, 4eM JPYyroi?

Karep mpomén 12 KM NpPOTHB TeYeHWS PeKM M 5 KM IO Teue-
HHUI0O pPeKH 3a TO Ke BpeMs, KOTOpoe eMy NoHamobuiock Iida
npoxoxaerus 18 xm mo osepy. KaxoBa coGcTBeHHas CKOPOCTh
KaTepa, €CJH M3BECTHO, YTO CKOPOCTH TeYeHHS DeKH 3 Km/4?
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755.

756.

757.

758.

759.

760,

761.

762,

ITocrpours rpadmky QYHKOUM W HAUTH KOODAMHATHI TOUEK X
nepeceyeHus:

1) y=2x u y=3; 2)y=x-1 u y=0;

3) y=38x u y=-2x+1; 4) y=2x-1 u y=—x+3.

Hana ¢yEKRnua y=2,5x—5. Haiitu:

1) sHaueHMe X, IPH KOTOPOM 3HAUeHHEe (PYHKIUH PaBHO HYJIO;
2) KoOpAMHATHEI TOYEK IepeceyeHHs rpaduKa PYHKOHH ¢ OCAMU
KOOp/JAHHAT,

Hana dysxnma y=-3x+1.

1) Berumenurs: y(0), y(1), y(-1), y(-4).

2) HaiiTu 3EaueHus X, Ipu KOTopeixX y(x)=1, y(x)=-1, y(x)=-38.
3) Ha#itu 3HaveHHA X, Opu KOTOpHIX y(x)>0, y(x)<0, y(x)=0.
HatiTu KoopauHATHI BepIIMHBI Napaboyibl U TOYKM NepecedyeHus
napaboyibl ¢ OCAMM KOOPAMHAT:

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

4) y=x%-x; 5) y=x*-4x+3; 6) y=x2+6x+8;
7)) y=2x*-38x-2; 8) y=3+5x +2x2

IToctpours rpadpur GyHKIMHM:

1) y=x'+6x+9;  2) y=x*-1;

3) y=x*>-12x +4; 4) y=x2+3x-1;

5) y=x?+x; 6) y=x*-x; a) vj

7) y=(x-2)(x+5); 8) y= x+%](x+4). -4
(Yeruo.) Hcnonwssays rpadbur GQyHKIHH \
y=ax’+bx+c (puc. T4), ycraHOBUTHL eé

CBOMCTBA. \
ITocTpouTs rpaduk GyHKIHUM U YCTAHOBUTH -
eé cBolCTBa: f—3 0 \1 x
1) y=-2x*-8x-8;

2) y=3x?+12x+16; 6) YA

3) y=2x2-12x+19; 4) y=8+2x-x%;

5) y=-4x?-4x; 6) y=12x—-4x?-9.

Ha oxHOW KOOpAMHATHON IIJIOCKOCTH IIO-
CTPOUTEL rpaduKm (QYHKIWNA:

_1 5 N
1) VEa¥® & I==gx)

2) y=3x%* u y=3x?-2; —0,5\5/2 x
3) y =—§x2 u y=—§(x+3)3; -1,5

4) y=2x u y=2(x-5)>+3. Puc. 74
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Pemiute HepaBeHcTBO (763—T767).

763.

764.

765.

766.

767.

1) (x-5)(x+3)>0; 2) (x+15)(x+4)<0;
3) (x-=T)(x+11)<0; 4) (x-12)(x-13)=0.
1) x2+3x>0; 2) xz—x\/g<0;

3) x2-16<0; 4) x2-3>0.

1) x2-8x+7>0; 2) x2+3x—-54<0; 3) %x2+0,5x—1>0;
4) 5x2+9,5x-1<0; b5) —x*-3x+4>0; 6) 8x*+17x-2<0.
1) x2-6x+9>0; 2) x2+24x+144<0; 3) %x2—4x+8<0;

4) %x2+4x+1220; 5) 4x2—4x+1>0; 6)5x2+2x+%<0.

1) x*-10x+30<0; 2) x?+x-1<0; 3) x*+4x+5<0;
4) 2x*—-4x+13>0; 5) 4x2-9x+T7<0; 6) -11+8x—2x%*<0.

PemnTh HEpaBeHCTBO MeTOZOM HHTepBasioB (768—770).

768.

769.

770.

771.

772.

1) (x+3)(x—-4)>0; 2) [x—%(x+0,7)<.0;

3) (x-2,3)(x+3,7)<0; 4) (x+2)(x—-1)<0.

1) (x+2)(x-1)=0; 2) (x+2)(x-1)°<0;

3) (x+2)(x—-1)>>0; 4) (2-x)(x+3x*)=0.
3—-x i 0,5+ x !

1) ;=520 2) =4E<0;
(x-1)(x+2) " 2x

3) Rl <0; 4) —(3+x)(1—x}{0'

Hdenasi yTPEHHIOIO 3apAjKy, MaJIbYMK eXelHeBHO mpoberaa oOT
noma po seca 600 m. o neca oH Oexan OJHY TpeTh HOYTH CO
CKOpOCTBIO 2 M/C, a OocTaBlIeecsd pPACCTOSHHE — CO CKOPOCTBHIO
3 m/c. BoaBpamasce K J0oMy, [NepBYI0O TpPeTh IyTH OH Ipoberas
CO CKOpPOCTBIO 3 M/C, a OCTABIIeecs PacCTOSHHE — CO CKOPOCTHIO
2 m/c. Ha kaxoit npobGer mMajapuMK TpPATHUJ BpeMeHH 0oJblie: OT
goMa [0 Jleca WJH OT Jeca Ao Aoma?

Ha pyauuke 3a ges no6wu 2000 T pyael, comep:xaimeit % xe-
se3a or obmreit maccesl pyasl. Ha cocegaeM pyAHUKe J0OLLIM 3a mep-
Byio nonosuny aua 1200 T pyasl, cojgepxaimei % JKeJyiesa, a 3a
BTOPYIO mosioBuHy AHsA 1000 T pyzasl, comepsxamien g sxenesa. Ha

KaKOM pYAHUKe J0OBLIM 3a JeHb 6OoJibllle YHCTOro dKejesa?

292
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773.

774.

775.

776.

.

778.

Ha cnopTMBHBIX COpDEBHOBaHHUSAX CEMHMKJIACCHUK mNpobexas muc-
raanuio 60 M 3a 9 ¢, a gecaTuKIaccHHUK — aucrannuo 100 M
3a 14,8 c. Cunras, 4ro y4eHuUKH OeKajlu C MOCTOAHHBIMH CKO-
POCTSIMH, BBISICHHATBH, KTO 0Oexaiyl GbicTpee.

HoxkasaTb, 4TO:
1) ecim (y—3)*>(B+y)(y—38), 0 y<3;
2) eciu (3a+b)’<(3a—-b)? To ab<O.

b
Eciu x< a; y & a;c, zcb%c, TO X+y+z2<a+b+c. Iloka-
3aTh.
BricoTa npAMOYroJbHOro napaJjjejenunena Gomsme 15 cm, mu-

puHa Gonpme 2 cM, a amuHa Gonbme 0,3 m. JlokasaTe, 4TOo ero
06Bém Gonbme 0,9 mm3.

Macmrab ¢usugeckoir xaprsl Poccum B yuebHUKe reorpaduu
1:20000000. Ha xapre paccrosirme: 1) or Mockser no Opia
G6ospme 2 cMm; 2) or MockBel g0 Psizanu mensme 2 cm. Kaxo-
BBl 3TH PACCTOAHHUA B JEWCTBUTEJILHOCTH?

I'pys maccoit He Gosiee 1,6 Kr moAHsAJIM Ha BBICOTY 8-ro sraka
(me Gonpmyro 25 m). Kaxymo npu srom cosepmmim pabory?

JlokasaTe, 4TO Ha HarpeBaHHe He MeHee 2 KI BOABI B JIATYHHOM

780.

781.

crakaHe maccoil He MeHbme 1 Kr or 20 mo 70 °C morpebGyercs
He MeHee 438 kK TenmnoThI. YIeNbHAA TEIJIOEMKOCTbL BOJBI
4,19 xJx/(xr-°C), naryau 0,38 Il /(kr - °C).

Hoka3aTs, 4TO Ipu dIOOBIX @ W b BHINOJHAETCA HEPaBEHCTBO
a?+4b?>-2a-12b+1020.

PemuTe cucTeMy HepaBeHCTB:

1) [bx-42x-3, 2) [8x<5-6x,
1=2x+11> 241, -3x+1<4x-1,
12-8x>4-bx; T-2x>2x+9:

3) [Bx-2>2(x-3)+5x,
2x% + (5 + x)? > 8(x — 5)(x + 5);

4) [8x(x + 2)(x —2) < (2x — 3)(4x? + 6x + 9) — 5x,

[ix i 2][2 = %x} . [3 " ix][ix % 2] > _3;

5) |2

x - %](x + 3) > 2x(x + 3),

x+3>3x+4;
3 2

YnpaxHeHus ons nosTopenus kypca anrebpsl VIl knacca 293



782 -

783.

784.

785.
786.

787.

788.

6) [3x+ ](2 x) + (x+1)>3(3—x)(3+x)—1,

2 - (2x +3) + (3 + 2x)(2x — 3) < *2%(9 +2) 43

OxHa CTOpOHA NPAMOYTOJNLHHKA Oosbire apyroi Ha 3 cm. Ka-
KOl MosKeT ObITh [AJMHA MeEHbIIel CTOPOHBI IPAMOYTOJBHHKA,
ecim Tepumerp ero Goabmre 14 cm, HO MmeHbme 18 cm?

3a 1 u yiuTKa NpoONoJi3jia MeHbIe 5 M, a 3a cieayoomue 45 MuH,
ABUTafiCh C TOM Ke CKOpPOCThIO, He MeHee 3 M. KakoBa ckopocTh
yaurkua?

Eciu uacel B Bapmase (mepBblif 4acoBOH MOfC) IMOKAa3LIBAIOT Bpe-
MaA Mexay 10 u 11 gacamu, TO Kakoe BpeMs IIOKa3bIBalOT B 3TOT
MOMEHT 4Yachkl BO BiaamBocToxe (aeBsThIiI 4acomoil mosc)?

Pemurs HepaBeHcTBo: 1) |2x+3|<7T; 2) |5-38x|>4.

YHDOCTHTL BhIpaxKeHHe:
1) a4a - 2a2\/_+ ~a,/2ba, roe a>0;

2) a’b® — 6ab\/ab® + 0,4b%\/a®b, tme a=0, b=>0.

Brraucauts:
1) [\/3+J5+\/3-J5]2; 2) [J13+5J4?+J13ﬂ5,/ﬁ]2;

J252 — 242 4 232 _ 222
21,52 —14,5%°’

YIpoCcTUThL BbIparKeHHe:

a+1 {_
b Ja=1 J:? ,/ —1]
2) 1 N 1 .\Ia+1.
Ja+Ja+rl Ja-Ja+1) Ja-1’
3) 1 =Jl+al: z —1];
y (L

l1-a

a+1

4) a+1 a

EaE )
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789. YupocTuTh BhIpasKeHue:

1 a+b | a bk 2) b e nr 4b? .
a+2b la-2b a?-4b%) b-—c b?—c?| b%—2bc+c?’
3) b? 2ab b . 4) 2ab b b2
a’ -2ab |a?-4b> a+2b) a?-92 a-3b| a?+3ab’

790. [loxasaTh, 4TO OpH JOO0M Yy NOJOMHUTEJHLHO 3HAYEHHE BhIpaXKe-
HUA:

1) (y-3)(y-1)+5; 2) y-4)y-6)+3.

791. HaiiTu MHOKeCTBO 3HaueHUN kK, OpPH KOTOPHIX YypaBHeHUE
4y? -3y +k=0 He mmeer HeHCTBUTENBLHBIX KOpHEii.

792. Ilpu KaKMX 3HAYEHUAX Kk UMCIO —2 SABJIAETCS KOPHEM ypaBHe-
Hua (k—2)x2—-Tx—-2k2=0?

793. Pemiurs ypaBHeHuUe:

1) 3x*+8x+5=0; 2) bx?+4x-12=0;
6 x _ b5 5 3x-3 2x%2+8,
% 4x2 -1 2x-1 2x+1’ %) x-172x+2 2-1°
5 .80 _ 13 _7+18x, 6 2 - 1  2r-1
x2-1 x24x4+1 x%-1° x2—24+1 x4+1 2341

794. YupocTUTh BBhIDasKeHHE:

1) 2x* +x [ 8x b 9 % 9 [
2x—9 |4x?-1" 2x%2-11x+56 b654+9x-2¢%) x-5
2) 2y +13, 2y 4 8 3
2y-5 (242 +8y-20 y2-16 2y%-13y+20)

795. Iz nyHKTa A BBIXOAMT MNEIIEXO0JZ CO CKOPOCTBIO 4 KM/4, depes
45 MHMH M3 OYHKTa A B TOM ’Ke HAIpPaBJIEHUH BLIE3XKaeT BeJo-
CHUNIEJUCT CO CKOopocThio 8 km/u. Ha kakoMm paccTosHUH OT HyH-
KTa A BeJIOCHIEIHMCT OOTOHUT Iermexona?

796. C rypucrckoii 6asbl BhIILIA Ipynna JbDKHUKOB. Yepes 20 mMun
BCJes 3a He# BBIIIeJ] ONO3ZABIIMN JBIKHHK, KOTOPBIH IIOCJe
40 mMuH xoaBOBI AOorHan rpynmy. C Kakoil CKOPOCTBIO ABHUIajICs
ONO3[JaBIINK JBIMKHUK, €CIH ero CKOPOCThH ObL1a GOJbIle CKOpO-
CTU rpynnel Ha 5 km/u?

797. Us nyexkta A B nyHKT B BBIe3)KaeT TI'PY30BOHl aBTOMOOHWIB CO
ckopocTeio 50 KM/4y. Yepes 24 MuH Bejien 38 HHUM BBIE3IKAET
aBToOyc co ckopocteio 60 km/u. KakoBo paccrosHue Mexay NyH-
KraMd A u B, ecnu rpys3oBoil aBTOMOOMJIB ¥ aBTOOYC HPUOLLIH
B OyHKT B opHOBpeMeHHO?
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798. CKopoCTh MOTOPHOI JIOAKHM [0 TeYeHHWIO PeKu paBHa 23 KM/d,
a mpotuB TeueHMss 17 Km/u. HaiiTu cKopocTh TedeHHs U COO6-
CTBEHHYIO CKODOCTBH JIOAKH.

799. YVuenuk 3a 3 OmoxHOTa M 2 Terpazu ymnarua 400 p., apyroi
yueHHK 3a 2 Takux ke OGioxkHoTa um 4 rerpazu ymaarua 320 p.
CKOJIBKO CTOMJI GJOKHOT M CKOJIbKO CTOMJIa TeTpajab?

I[JIH OTIIPaBKM TIpy3a OBLIO IOJAHO HECKOJBKO BaroHoB. Ecim
rpysuTs mo 15,5 T B Barod, To 4 T rpysa OCTaHYTCA HeNOIpy-
JKEeHHBIMH; ecJIA e rpysuts mo 16,5 T B Baros, To AJjs IOJ-
HO# 3arpys3km He xBaTuT 8 T rpysa. CKOJIBKO ObLIO MOZAHO Ba-
TOHOB ¥ CKOJBKO OBIJIO TOHH rpysa?

B TeXHUKYMe AJs IPOBEJeHUs BCTYNUTEIBHOIO dK3aMeHa OBLIO
saroroBneno 750 aueroB 6ymaru. Ho Tak Kak IMOCTyHamwIux oKa-
sanock Ha 45 yesoBexk OoJibllle, YeM MOpeAIIoJarajloch, TO, XOTHA
u gobaBunu emé 30 sMCTOB, KAXKABIH IIOJYYMJI HA OAUH JIUCT
MeHbIne. CKOJIBKO JIACTOB OBLIO 3aroTOBJIEHO Ha KAaMKIOro IIOCTY-
[AOIIero MepPBOHAYATIBHO?

IIpu ucOBITAHWH ABYX JABUTraTesei ObLIO YCTAHOBJIEHO, YTO PACXOX
GensuHa npu pabore nmepsoro gsuraress cocrasua 450 r, a npu pa-
GorTe BTOpOoro — 288 r, mpu4éM BTOPOH ABHraTes]b paboran Ha 3 4
MeHbIle ¥ pacxofoBas OeHsumHa B yac Ha 6 r menbme. CKOIBKO
rpaMMoOB 0eH3MHA PACXOAYeT B Yac KayK/Iblid JABUTaTeNnb?

Hﬂnyccxaa sagaua «Craa obe3psaH»:
Ha pgse mapruum pasGUBIIHNCEH,
BabaBaanauck 00e3bAHEI.
YacTrs BOCEMasg HMX B KBajapare
B poine Beceslo pe3BHJIaCh.
Kpuxom pazocTu ABEeHajALaTh
Bo3ayx cBe)XHil orjamiau.
BmecTe CKOJBKO, Tl MHE CKa’Kelllb,
O6e3psiH Tam ObLIO B cTae?

804. PemiuTh HEpaBeHCTBO:
1) (x+2)’<(2x—3)* - 8(x-5);
2) 2+x — 2x3—5 —(d- 2%

9
@x-3)(x+2) (-7 _(x-6 _
4 12 $ o T
4) 6x+(3+25:|c)"">8—52x_(3c+3)2(x+‘i')-

805. ILromanas Tpamenuu Goabme 19,22 cm®. Cpepnsas NUHHA €€ BIBOe
GospIle BBHICOTHI. HalTh CcpefHIO JMHUIO M BBICOTY TpamenuH.
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806.

810.

811.

812.

813.

C camonéra, Haxoxsmierocs Ha BeicoTe, Oosbmieir 320 M, reoo-
raMm Obl1 cOpomeH rpys. 3a Kakoe BpeMs IDpy3 AOJIETUT J0 3eM-
nu? YckopeHue cBOGOAHOrO NajeHUs NPUHATL paBHeIM 10 m/c2.

CropoHa mapajienorpaMmMa Ha 2 cM OOJbIe BBICOThI, OMYINEH-
HOW Ha 3Ty cTOopoHy. HaliTH IJIHHY 3TOH CTOPOHBI, €CJH ILIO-
maaes mapajienorpamma Oosbme 15 cm?.

PemuTh MeTOAOM HHTEPBAJOB HEPAaBEHCTBO:
1) (x+2)(x+58)(x—1)(x+4)>0;
2) (x+1)(Bx*+2)(x—2)(x+T7)<0;

3x—-1 x-3
3 =2;
) 3x+1+x+3

4) 1-3x 1+3x; 12 .
1+8x  8x-1 1-9x%
Haiitu KoadPULIUEHTH p U ¢ KBaAPATHOrO TPéXujaeHa x°+ px+ ¢,

ecau 3TOT TpéxwieH npu x =0 npuHHMaeT 3HAYeHWe, paBHoe —14,
a npu x=-2 npuHuMmaer sHaudenume —20.

Haiitu p u ¢, eciu mapabona y=x*+px+q:
1) mepecexkaer ochk abcuucc B TOUKAX X =—
2) racaerca ocu abcmucc B TOUYKe X =-7;

3) nepecekaer och abcumcc B TOYKe X =2 M OCh OPAMHAT B TOY-
ke y=-1.

H X=

1
2 3’

3anucaTes ypaBHeHHe napaboJibl, €CJu HM3BECTHO, YTO OHA Iepe-
cexkaer ock abcumcc B TOYKe D, a €€ BEepIIMHON ABJIAETCA TOU-
3 1
2= 10=
4’ 78

h

3epKajio OTpa)KaTessa TelecKoIa
(pedbnekTopa) UMeeT B OCEBOM ce-

yeHMH BuZ napaboser (puc. 75). 0 - =
Hanwucars ypaBHeHMe 3TOH mnapa-
60JIBI. Puc. 75

Haiitn xoapdunumenTts KBaapaTuyHoM (yHKDUM y=ax?+bx+c,
ecna eé rpaduk:

1) npoxoaur uepes Touku A(-1; 0), B(3; 0) u C(0; —6);

2) npoxoaut ueped Toukm K (-2; 0), L(1; 0) u M(0; 2).

HoxaszaTe, 4TO A JIOOBIX HEOTPUIATENBHBIX 4YHceNl a u b cmpa-

BeJJITUBO HEPABEHCTBO:
1) a®+b<(a+b)% 2) a® + b*< (a + b)’;
3) a®+b*=a? +ab% 4) (a+b)’<4(a®+b%).
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Jlokasark, 4TO A1 JIOOLIX IOJOMKHTENLHBIX uucen a, b, ¢ cupa-
BeOJIMBO HEepPaBeHCTBO:

1) %+9+523; 2) e ¢ b4 by
c a a b c

348+ _a+b+e a b c 3

g)y &= : 4 ==,

a?+b%+c? 3 )b+c c+a+a+b 2

IToctpourek rpaduxk (QYHKIIHH:

1) y=rfas 2) y=lx—-1  8) y=y**—6x+9;
4) y=J(x-10 + J(x + 1)%; 5) y=+Jx2 —4x+4 +|x+2|.

817. HaiiTu pneficTBUTENbHBIE KODHU YPABHEHUH:

1) x2-|x|-2=0; 2) x2—4|x|+8=0;
3) |2-x|=2; 4) |x?+x|=1;
5) |x2—2|=2; 6) |x2 - 26|=10.

HJokasaTs, UTO KBajpaTHOoe ypaBHeHMe ax’+ bx+c=0 umeer aBa
JAeMCTBUTENbHBIX KOPHSA pAas3HBIX 3HAKOB npu Jwobom b, ecau
ac<0.

Kopau x, u x, KBagpaTHOro ypaBHeHHs x°—2rx-—Tr’=0 ynos-
JIETBODPAIOT YCJIOBHIO X2+ x%=18. Haditu r.

ITycrs x; u x, — KOpHU ypaBHeHudA x°—5x + 3 =0. CocraBuTh KBa-
ApaTHOe ypaBHEHHME C KODHAMH Xi m xi, He pemas nanmoe.

He BmlUMCIAA KOPHM X; U X, KBaApaTHOro ypasHeHus 2x%+
+7x—-8=0, HaiiTu:

1 1 x x
1) — 4+ —; 2) SLqir2. 8) xix,+xix,: 4) xi+xi.
) X T x ) x2+x1 ) xix, 2% ) xi 2

HaiiTn Bce TaKkue 3HAYEHWS &, IPU KOTOPHIX KBAJPATHOE YpaB-
HeHue x°+(r—1)x—2(r—1)=0 umeer aelCTBUTENbHBIE KODHHU
X, ¥ X,, YAOBJIETBODPAIOIIUE YCIOBHIO |X;— X,|=3.
,[[oxaaa'rb, 4TO ecau KOa(DPUIMEeHTHl KBaJpPATHBIX ypaBHEHHI
xX2+px+q;=0 u x*+p,x+¢q,=0
CBA3aHBI PaBeHCTBOM p,p,=2(q, +q,), TO IO KpaiiHeil mMepe OJHO
U3 3THX YPaBHEHHIH HMeeT AeHCTBHUTENbLHEIE KODHH.

824. Ksazparuunas QyHKOuA y = x”+ px + ¢ npuHUMaeT npu x =1 Hau-
MeHblllee 3HauyeHuHe, paBHoe —4. Haintu y(0).

825. Kpagparuunas GyHKIuUa y=—x>+bx + ¢ npuauMaer npu x =1 Hau-
bonbinee sHaueHue, paBuoe —4. Hatitu y(-1).
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826. Haittu xoapduumentsr a, b, ¢ KBagpaTUYHOH QYHKIHUHA
y=ax*+bx+c, ecnu ona npu x =1 npuHEMaeT HauboJiblee 3Ha-
uyeHue, paBHoe 3, a y(0)=0.

Teno OpOIIEHO BePTUKANBHO BBEpPX C HAYAJBHOH CKOPOCTHIO
vo=6 M/c. Onpenenurts, uepe3 CKOJBKO CEKYHJ MOCJIe Hadaga
OBUIKEHUS TeJO JOCTUraeT HaubOJbIIei#l BBICOTBI, €CIH BBICOTY

MOKHO HaiTu mo (Qopmysne h =uv,t —é—gt2 (yckopenue cBo6oaHO-
ro majeHus cuurarh pasHeiM 10 m/c?).

Pa3yiosKUTh MHOTIOUYJIEH HA MHOMKHTEJIH:

1) a*—-2a%-8; 2) a*—5a%+4.
CoKpaTUTL ApOOH:
1) a’® + ab - 6b% 2) 2a? + 5ab — 3b? | 3) 8a3 + 27b° .
a® —ab - 202’ 4a® + 4ab - 3b%’ 2a°® + ab — 3b?

Haiitu cropocTs M AJNUHY IIOe3[a, 3HafA, UTO OH IIPOXOJUT MHUMO
HENOABMKHOrO Habuiozarens 3a 7 C M C TOH Ke CKOPOCTBIO 3a
25 ¢ mumo nnardopmel AIUHOK 378 M.

ITaccakup MeTpO cmycKaeTcssi BHHM3 IO ABHMIKYIIEMYCHA 3CKaJaTo-
py 8a 24 c. Eciu maccaskup HAET C TO# Ke CKOPOCTBIO, HO IIO
HEeIOABUIKHOMY 3CKaJIaTOpy, TO OH CIlycKaeTrcd 3a 42 c. 3a CKOJIb-
KO CeKYHJI OH CIIYCTHTCSH, CTOS Ha CTYNeHbKe JBHIKYIIErocd JCKa-
snaropa?

JIBa aBTOMOOMIJIA, ABUrasichk IO KOJBIEBOW Jopore ¢ INOCTOAHHBI-
MH CKOPOCTAMH B OJHOM HAIIPABJIEHUH, OKA3LIBAIOTCA DANOM de-
pes Kaxxable 56 muH. Ilpm JBH)KEHMHM C TeMH ’Ke CKOPOCTAMH
B IPOTHUBOIIOJIOKHBIX HAINPABIEHUAX aBTOMOOHJIH BCTPEUYAIOTCH
yepe3d Kaykasle 8 MuH. 3a KaKoe BpeMs IPOeJeT BCIO KOJNbIIe-
BYIO Tpaccy KaKIbIi aBTOMOOMIBL?

IOBa cnoprcmeHa OeraroT IO OAHON 3aMKHYTOH JIOpPOMKKe; CKO-
poCTh KaXAOT0 MOCTOSIHHA, W HAa npober Bcell NOPOKKHU OJUH
TpaTHT Ha 5 ¢ MeHbIne apyroro. Ecim oHM HauyHyT npober ¢ o6-
Iero crapra OXHOBPEMEHHO M B OJHOM HaIlIpaBJIeHUH, TO OKa-
xKyTca paxom depes 30 c. Yepesd Kaxkoe BpeMA OHHM BCTPETATCH,
ecnu moberyr OgHOBpeMeHHO ¢ 00imeil JUHUM cTapTa B HNPOTUBO-
MOJIOYKHBIX HaNpaBJIEHUAX?

Ilemrexox ¥ BeJOCHIENUCT OTIPABAAIOTCA M3 OYHKTA A B IYHKT B
oxHOBpeMeHHO. IIpubeiB B IYHKT B, BEJIOCHIEIHUCT II0BOpa4YHUBa-
er oOpaTHO M BeTpeuaer memexona deped 20 MuH mocie Hada-
ga aBHiKeHHs. He ocTaHABIMBAasCH, BEJOCHIEJHCT HOE3KaeT [0
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OyHKTa A, moBopauMBaeT OOpaTHO M JOrOHsET IelIexoja dYepes
10 MuH mocie mepBoi BeTpeuw. 3a KaKoe BpeMs MeIexof IIpOi-
aér oyte or A go B?

U3 nyaxkra A B nmyEKT B BBI€XaJd MOTONUKJINCT, X OAHOBPEMEH-

837.

HO HABCTpeuy eMy M3 OyHKTA B B NyHKT A BbIexall BeJIOCHIIe-
auct. MoronukaucT npubslI B OyHKT B uepe3 2 u mocyie BCTpe-
49X C BEJOCHIEJAHMCTOM, & BeJIOCHUIIeJUCT NIPHUOBII B IYHKT A
yepe3 4,5 4 mocse BCTpeur ¢ MOTOOMKJIHCTOM. CKOJBKO 4acoB
6BIM B OYTH MOTOLMKJWCT M BeJOCHIEIHCT?

BeruucIuTE Ha MHKDPOKAJIBKYJIATOPE ¢ TOYHOCTHIO Ao 0,1:
17,83-16,94 8604 - 48,4

1) 48,3+ 8- S004- 454,

) 483+ T 2) ot 7651

3) 5,31-(3,57-4,28 - 7,04);  4) 1,34- [833754 +37, 6]

BEIYHCIUATE HA MHUKDPOKAJBKYIATOPE NPHOIMIKEHHO ¢ TOYHOCTHIO

mo 0,01:

1) 34,32-23,12+ 17,8 2) 7,622+ 3,56 — 6,982

1 1 1. 11 1
3) 554" 032" 087 4) 517 038 T o8t
BeluucauTh Ha MHKPOKANBKYJIATOPE HOPUOIHIKEHHO C TOYHOCTHIO

mo 0,01:
1) 27,3-1,28 + (43,4 — 39,8) - 2,34;
2) (257-189):2,31 - (354 -487): 3,14.

BelUHCINTE HA MUKPOKaJBKyJATOpe ¢ To4dHOcThIO go 0,1 (839—

842).

839.

1) 10 +3; 2) 4130 - /8;
3) 31,4+,820-./104;  4) 87,3563+ 231.

[B840] 1) {2+ 3+ 5; 2) /30— 2+3;

3) V3 +3+43; 4) 23 +4,5.

(841 1) J14 2% + 89,3%; 2) 30,2% —4,73%;

123 251, 426 43

TN T VE

B4z 1) Y8413, 2) Y99 - /13

Vo416 V89 -3

300

YnpaxHeHus ans noetopeHusi kypca anrebpol VIl knacca



C IIOMOIIIBI0 MHUKPOKAJBKYJSATOPA HAWTH KOPHM YpPABHEHUSA:

1) x2—-62x—7503=0; 2) x2+181x+5412=0;
3) x2-9,7x +21,42=0; 4) x*+1,5x-62,85=0.

C momMomp0 MHUKPOKAJBKYJATOPA PEIIHTh ypaBHEHHE:

845.

846.

847.

849.

850.
851.

852.

853.

1) x*-14,9x%+ 50,8369 = 0; 2) x*-8,01x2+12,96=0.

CTAPUHHBLIE SAOAYMWU

(3adava Ilugazopa) llokasarh, 4To cymMma J00Oro umciaa ImO-
CcJIeJOBATENILHBIX HEUYETHBIX 4YHWCEJI, HaYWHAA C EAWHHIBI, eCTh
TOYHBIA KBajpar.

(Badava Apxumeda) Joxasars paseHcTBO 1°+22+3%+...+n?=
= é—n(n +1)(2n+1).

(3adava [Juogarnma) Karer npsAMOYroJbHOTO TPEYroJILHUKA pa-
BeH KyOy ducia, APYroil KaTeT paBeH PasHOCTH MeKIy KybOom
yucja B CaMHM 4YHCJIOM, a TUlnoTeHy3a paBHa CyMMe Ryﬁa qHC-
Ja B caMoro uucjaa. HaiiTm aTo 4muciio.

. (3adava Huoganma) Tpebyercs umciao 100 pasmenuTs aBa pasa

Tak, 4Tobbl GOJBIIAA €ro 4acTh OT IEPBOro JAeleHHUS ObLIa BIBOE
fOojlee MEHBIIEH YACTH OT BTOPOrO JeJIeHHMA W 4YTOOBI OOJbIIAA
4acTb OT BTOPOTo JAejeHus Oblia BTpoe Oojiee MeHbIIEH dYacTH
OT MIEePBOro JAeJIeHud.

(Hnouiickana s3adaua) Ilokasarb, 4TO

R

(3adavwa O. Xaiusama) Pemurs ypaBHeHUE ;12—+2 i:lz

(3adava an-Kapadxu) HaiiTm 4YHUCIO, KOTOPOE OT YMHOMKEHUS
Ha 3+ Jg naér 1.

(3adavwa JI. Dunepa) JlBe KpeCTbIHKM MPUHECJH HA PHIHOK
100 sun, oxHa Gonbime, HeKeau Apyras; o6e BBHIDYUWJIH OAUHA-
KoBele cyMMmEI. IlepBas ckasasa Bropou: «Byas y MeHs TBom
Aina, s BeIpyunsna Owr 15 KpeidimepoB». Bropas oreermia:

«A bynp TBOM sna y MeHs, f BbIpyuYuJa Obl 3a HUX 6— Kpei-
nepa». CKOJBKO AMI OBLIO Y KasKA0H?

(3adava 3. Besy) HeKTo KymWJ JOMAaAb M COYCTS HEKOTOPOe
BpemMsa npogan eé 3a 24 nwucrons. Ilpu sTol mpomake OH moTe-
PAJ CTOJBKO IIPOLIEHTOB, CKOJBKO CTOWJIA eMmy Jiomangk. Cropa-
IIMBAETCA: 3a KaKyl CYyMMY OH €€ KyOuJ?
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854.

855.

856.
857.
858.
859.

861.

862.

863.

864.

865.

866.

867,

869.

Aa4YM MNOBbLILLEHHOW TPYAHOCTHU

JlokasaTh, 4TO ecJM M3 TPEX3HAYHOIO YHCJA BBIYECTh TPEX3HAU-
HOe YHCJO, 3alMCaHHOE TeMH Ke nudpamMu, 4TO M NepBoe, HO
B oOpaTHOM NOpAAKe, TO MOAYJb IIOJY4YeHHOH pasHocTH OyzeT
menuThca Ha 9 m 11.

Ecnu Mesxny nudpaMu ABY3HAYHOIO YHCJIA X BIMCATH 3TO JKe
YUCIO0, TO MHOJYYEeHHOE 4eThIpéxadHauHoe umucjio Gyzer B 66 pas
OosbIlle MEPBOHAYAILHOIO ABY3HaYHOro. Haitm x.

Hoxasars, uro cymma 333%°+ 555338 nenurca ma 37.
Iokaszarh, uro cymma 11''+12'2+13' penurca ma 10.
Kaxoit mudpoit oxanuumBaercs cremeHnr 198219827

CKOJBKMMH HYJIAMHM OKAHYMBAETCH YMCJIO, MOJYYeHHOe IpHU Iie-
PEMHOKEHUH BCeX HATypasibHbIXx umces or 1 mo 1007?

Hoxasatb, yro cymma 10+ 10— 74 pmenurca ma 9.

Iokasars, 4T0 3HaYeHue BhIpaykeHus n’+ 11ln memmrcs Ha 6 mpwm
moboM HaATYpajJibHOM 7.

IlokasarTs, uTO 3HaYeHWe BeIpaskeHus n’+3n’+5n+3 penurcsa
Ha 3 npu Jw00M HATYPaJIBLHOM 7.

IlokasaTsh, 4TO mpu Ja000M IEJIOM 1 3HAYEHHE BBHIPAXKEHUA n’—n
neaxuTcsa Ha 30.

JHokasare, uyTo npu Ja00M IeJJOM 71 3HaUYeHHe BbIPpaAXKeHHud
n®—5n®+4n penurca ma 120.

HaiiTi nATHU3HAYHOE YHCJIO, eCJIH M3BEeCTHO, YTO IPH YMHOMKe-
HHAHM 9TOro 4ucjaa Ha 9 mosydaeTca NATH3HAYHOE YHCJIO, 3aIlu-
caHHOEe TeMH ke nudpamMu, HO B 0o6paTHOM IIOpAIKe.

HokasaTh, YTO PASBHOCTh MEMKAY TPEX3HAYHBEIM YHCJIOM H YHC-
JIOM, 3allMCAHHBIM TeMH Xe nudpamu, HO B oOpaTHOM HOpAAKe,
He MOKeT PaBHAThCA KBaJpaTy HaTypaJbHOTO 4HCJA.

JokaszaTh, YTO €CJH X H Yy — UeJble 4YHuCiIa, TaKHe, YTO YHCJIO
3x+ 8y pmenurca wHa 17, To 35x+ 65y Takke genurcAa Ha 17.

IokasaTb, 4TO CyMMa KBAAPATOB ABYX HEYETHBIX YHCeJ HE MO-
KeT OBITH KBaJApaToM HATYpPaJbHOI'O 4YHCJIA.

,HOERS&TB, 4YTO CyMMa KBaIpPaTOB IATH IIOCJeAOoBaTe/JIBHBIX HAaTy-
PalbHBIX YHCEJI He ABJIAeTCA KBagpaTOM HaTypaJbHOI'0O YHCJA.
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870. JloxasaTh, YTO HM NPU KAKOM I€JIOM NI 3HAYEHHE BBIDAXKEeHHHA
n’+5n+16 me genurca ma 169.

871. MoxasaTh, 4YTO €CHIM CyMMAa KBAaJpPATOB ABYX HATYPAJbHBIX YH-
ceJl JEJUTCA Ha 3, TO M KaXKJ0e M3 ITHX YHCeJ JeJUTCA Ha 3.

872. JlokasaTh, 4TO HHM OZHO M3 umcen Bujga n®—-3, rae n — =Hary-
pajbHOe YMCJIO, He HeJUTCA Ha 7.

873. JloxasaTh, YTO €CJIM p — IPOCTOE YHCJIO0, GoibIee TPEX, TO 3HA-
yeHHe BhIpaXKeHWs p’—1 pesurcs Ha 24.

874. HaiiTu Bce mpocThle yucJa n Takue, 4To n?+ 8 — mpocToe YHUCIo.

875. IloxasaTb, 4YTO €CAHM p — IPOCTOE YHCJIO U p=5, TO OCTATOK OT
nenenusi p° ma 12 pasen 1.

876. [loxasaTh, UTO eciu n — HATypajbHOe ymuciao u n>1, ro n*+4 —
COCTaBHOE YHCJIO.

877. HaiiTu mnenble 4Ymcaa X # Y, YAOBJIETBOPAKOINHE YPaBHEHHIO
x+y=xy.
878. Jloxasars paBeHc'rno

2
’f B Jmf - 2
J_J_ V8- J_ m
3) m+m+...+m=\/9_9—l;
1 3 | 3

9 a@+) (@+D@+2)  @+2@+8) s@+3)
5 n(n+1)(n+2)(n+3)+1=(n*+3n+1)>~

879. Noxkasarb, uro 1980-1981-1982:1983 +1 sBasercs KBaJpaToM
HEKOTOPOr'o HATYPAJBLHOTO 4YMCJIa X, W HaWTH X.

880. [lokasaTs paBeHCTBO:
) a*lc-by+b*(a-c)+c3(b-a)
a’(c—b)+b*(@a-c)+c%(b —a)
2) a(b® - +b(c*-a®)+c(a®>-b*)=(a-b)(b-c)(c—a);
3) (a+b+e)’—-a’?-b*—c¥=3(a+b)(b+e)(c+a);
4) a®+b%+c®-8abe=(a+b+c)(a®>+b*>+c?—ab-be - ca);
5) (@a+b+c)P—-(a+b—-c)-(b+c—a)’—(c+a->b)*=24abc;
6) (b—cl+(c—a)P+(a-b)*=3(a—b)(a—c)(c-b).
881. JlokasaTs, 4YTO U3 paBEHCTBA 1 +1+~1—=# cjaegyeT paBeH-

a b ¢ a+b+c
CTBO i-{- 1 1 1

=a+b+c;

bs (,‘3 a3+b3+63'
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882.

HorasaTh, uro BhIpaskenue a’(c—b)+b%(a—c)+c?(b—a) e pas-
HO HYJIO, eciH a, b, ¢ — momapHO He paBHbIE MeXXAy co00OM umc-
Ja.

a® - bc b% —ac s I

1
= T a+b+c==+=+=. llokasaTs.
a(l—bc)  bl-ac)’ thte=grg t il

Ecrma#bmu

884, Ilycte x+y=a, xy=>b. [orkasarb, 4TO:
1) x*+y*=a®- 3ab; 2) x*+y*=a'—4a% + 2b%
3) x*+y®=a’-5a’b + bab?; 4) x%+ y%=a’ - 6a*b + 9a’b? - 2b°.
885. VopocTurs BeIpakeHHe:
4 2 1 1
1 .
) 1424 1402 1+x+1—x’
) a® —be i b* —ac c2—ab
(@+ba+c) (b+c)a+b) (a+c)b+c)
3) Jx+2\}x—1 +\/x-2,/x—1, ecau 1<x<2;
gy ARESEABF. o 2mn , tme m>0, O0<n<1.
Jm+x—\/m-x n®+1
886. PemuTth ypaBHeHUHE:
1) x2-2|x-1|=2; 2) (x+1)|x-2|=2; 3) ||x-1|-3|=2;
4) |x2-9|+|x2—4|=5; 5) x? +8x+-—2 —=1;
2-3x-x
6) 1 18 = 18 )
x?+6x+5 x*+6x+10 x24+6x+9’
7) x2+5—5x-§+8=0; 8) x(x*—1)(x+2)+1=0.
887. PemuTh cHCTEMY YpaBHEHHIi:
1) |x*+2xy=10, 2) [(x-1)(y-1)=6,
y? 4+ xy =15; (x +2)(y + 2)=30;
3) [x+y+axy=11, 4) [X*+y*+x+y=18,
X% +y? + xy =19; x*-y?+x-y=6;
5) [2+1=3, 6) lx4+y4=17(x+y)2,
1 yl 5. xy=2(x+y)
‘F‘+?—Zs
7 |2y? — 4xy + 3x% =17, 8) |x*-—xy+y*=21,
y? —x2=16; y:-2xy+15=0.
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888.

889.

890.

891.

892,

893.

894.

895.

HailiTn JeHCTBHTENbHBIE pPeIlleHUs CUCTEeMbl YpPaBHEHHI:

1) [xy(x+y)=6, 2) [(x-y)(x®-y*) =T,
X+yt=9; (x + y)(x% + y?)=175;
3) [x®+4y=y® +16x, 4) [x® + y3 + 2%y + xy? =5,
1+ y* =501+ x?); x4+ 2yt =20;
5) [2(x +y)=>5xy, 6) [x3 —y?=19(x-y),
8(x* + y®) = 65; 2P+ =T(x+y);
3
7) {(x+y)(x= _y)=9,  8) |wy+24=2,
(x-y)(* +y*) =5; "
xy—6= y?

HaiiTi Bce 3Ha4eHHs I, IPU KOTOPEIX ypaBHeHHE x> +rx+2r—3=0
HMeeT:

1) paBHEBIE KOpHH;

2) peiicTBUTeNbHBIE KODHH, MOAYJIHM KOTOPHIX pPaBHBI, a 3HAKH
IIPOTHBOIIOJIOMKHEI.

JlokasaTh, 9TO €CAM X, U X, — KODHH KBaJpPATHOIO ypaBHEHHUS

x*~rx—r=0, rge r>0, TO BBINOJHAETCA HEPaBEHCTBO
x3+x3+(x,x,)°>0.

Hoxasatb, uro ecam (a+b)’>c* u (a-b)’<c? TO KBazpaTHOE

ypaBHeHHe a’x’+(b*+a’—c?)x+b*=0 He uMeeT eHCTBUTENBLHBIX
KOpHeH.

HokazaTb, 4TO ecam ypaBHeHHe X”+px+q=0 umeer jaelcTBH-
TeJbHBIE KOPHH, TO ypaBHEHHE

x4|r+d pPX +q r—12=0
r

TaKXe HMMeeT JeHCTBHTeJIbHbie KOPHH npw jobom r#0.

HokasaTb, YTO eClIH KBajpaTHOe ypaBHeHue x’+px+q=0, rae
P ¥ @ — mesble YMCla, UMeeT PAlMOHAJTBHBIE KODHH, TO 3TH KOpP-
HY — IIeJIbIe 9HCJIA.

Kaxum ycnosuam ynoBieTBOpAOT 4uciaa a u b, eciu GUKBaapaT-
Hoe ypaBHeHHMe X'—(a+b)x?+ab=0 umeer 4YeThIpe pa3IUIHBIX
NeHCTBUTENbHBIX KODPHA?

Jokasars, yro ecau r<(0, TO KBaJpaTHOe ypaBHEHUEe
x2-2(r-1)x+2r+1=0

AMeeT JeUCTBHTeNbHble KOpHHW. IIpm kakux 3maveHusx r (r<0)

oba KOpHA 3TOr0 ypaBHEHHs OTPHIATENbHBI?
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896.

897.

898.

899.

901.

902.

903.

%5.

HaiiTi Bce 3HAYeHUA I, [JA KOTOPBIX IPH BCeX JeHCTBHUTEJb-
HbIX 3HAYEeHHAX X BBINOJHAETCH HepaBeHCTBO

(r*-1)x2+2(r-1)x+1>0.

MokasaTh, 4YTO HPH BCeX JeMCTBUTEJbHBIX 3HAYEHHAX X CIpa-
2
x*—-x+1 <3.

=

BeJJINBO HEPaBeHCTBO }-é

8 x24+x+1
HailiTu BCce 3HAYeHWA 4, NPHU KOTOPBIX YpPaBHEHHA x*+ax+1=0
u x2+x+a=0 uMeoT XoTA OBl OAMH OOMHA [NeHACTBUTEIHHBIN
KOpEeHb.

Ilycrs a, b, ¢ — pasnuunsle uuciaa, npudém c #0. JJokasars, 4TO
ecnu ypaBHeHus x’+ax+bc=0 u x*+bx+ca=0 uMeOT POBHO
onuH O6GI[MI KOpeHb, TO APYrue KOPHHM ITUX YpPaBHEHUN SABIIA-
JOTCA KOpHAMH ypaBHeHus x’+cx+ab=0.

HaiiTi Bce 3HAYEHHA I, IPHA KOTOPHIX KOPHHM KBaJPaTHOTO ypas-
HeHus (r—4)x*-2(r-3)x+r=0 DonoKuTeJbHLI.

JloxkasaTh, YTO KOPHU ypaBHeHHs x°+px+q=0 geificTBUTENbHbIE
M OTpHIATeJbHBIE TOJABKO TOrAa, Korja p®—4¢=0, p>0, ¢>0.

HaiiTu Bce 3HAUEHWS r, NPH KOTODHIX KODHM ypaBHeHHs 2rx?—
—(r+1)x+1=0 geiicTBuTenbHBl ¥ 00a IO MOAYJII0 MeHbIIE eIu-
HHIIBI.

WsBecTHO, YTO KOPHM KBaApATHOTO ypaBHeHus x°+px+qg=0 mo
Mozyio GOoJNbIe eNMHHIBI ¥ WMeOT pasHble 3HaKW. [lokasaTs,
uyro p+q+1<0, ¢g—p+1<0.

W3BecTHO, YTO KBaApaTHLIH TpéxuieH ax®+bx+c He uMeer Jeii-
CTBUTENBHBEIX KopHe#. OnpejedTh 3HAK 4YHCIA C, E€CIH!:
1) a+b+c>0; 2) a-b+c<0.

Ilyers X, U X, — KOPHH KBaJpATHOI'0O ypPaBHEHHUA ax*+bx+c=0
¥ OyCTh 8, = X[+ X}, rle m — HaTypajipHOe 4mciao, m > 2. Jloka-
3aTh, 4TO as, +bs, ,+cs,_,=0.

b
HeOTpUIlATe]bHbIE 3HAYEHUA NPU JIOOLIX 3HAYEHUAX 4 H b, He
PaBHEIX HYJIO.

2 2
IloxasaTb, 4YTO BBIpaKeHUe 3[% + 2—2] - 8[E + —2] + 10 npurUMaeT

HokasaTh, YTO NPH JIOOLIX AEHCTBUTENBHBIX 3HAYEHHAX X H Y
cripaBefIMBO HepaBeHCTBO X2+ 5y?—4xy+2x—-6y+3>0.

HaiiTu Bce 3HAYEHWS @, TPU KOTOPHIX BEPIIMHBI JABYX mapaboux
y=x*-2(a+1)x+1 u y=ax*—-x+a nexar no pasHble CTOPOHbLI

OoT mpAMOIl Y= %
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909.

910.

911.

912,

913.

914.

915.

916.

917.

HaviTu Bce 3HaueHus a, npn KOTOPBIX BEepIIMHBI ABYX mnapa6o.
y=4x*+8ax-a m y=4ax’*-8x+a-2 nexar mo oAHY CTOPOHY
01' npaMon y=-5.

PasnouTs Ha MHOMKUTEIH:

1) x*—6x2—x+30; 2) (X*+x+1)(x*+x+2)-12;

3) x*—x®-Tx?+ x +6; 4) (x*+4x+8)°+3x(x%+4x + 8) + 2x2.
Pasnoxkute MHOrounen x°+x+1 Ha ABA MHOMHUTENS C LeJIBIMH
Ko3((punueHTaAMH.

CokpaTtuts Apobn:

] 4 2 3 2 4 3
1) XX -x —1; x’+x —4x—4; 3) X - 2x +x—2;
) X2+ x4l 2 22 -8x—2 )x3—3x2+3x~2
1) a2 + 6224 T4'8 . 5) x*-16

222 +5x +4x+1° —4x3 +8x2 —16x + 16"
ITocrpouts rpaduk GyrKIUH:
1) y=|x*-2x|; 2) y=|2*+x|;
3) y=|x*-5x+6|; 4) y=|x*-x-2|;
5) y=x*—|x|; 6) y=x*-2|x|-3;
7) y=|x*-38|x|-4]; 8) y=|x*-6|x|+5.
PemuTs HepaBeHCTBO:

5—4x 19 - 33x

1) ———— < 4; 2) ——= v i
) Sx?—x—-4 ) 7x2—11x+4}3

xtox?-12 xt_8x2-9
S i R e
5) |x%2-5x|>6; 6) [2x+3|>|4x-3];

7) |[x*+4x+3|>[x+3|; 8) [x2-x+1|<|x2-3x+4|.

HoxasaTb, 4TO AJs JIOGBIX 4YHUCeI a U b CIpaBeJJINBO HepaBeH-
CTBO:

1) a®+b222(a+b-1); 2) 2a®+ 5b2 > 2ab;
3) a*+b’2ab+a+b-1; 4) a*+ab+b*20;
5) a*+ b*=a’b + ab?; 6) (a®+b%(a*+bY) = (a®+ b?)>.

HokasaTe, 4TO Aisi JIOOBIX TOJIOKUTENLHEIX YHCEN @ ¥ b crnpa-
BEJIIUBO HEPABEHCTBO:

1 1 2 1
1) a+=+b+=22/ab + =; 2) —d- +12

a™"% Jat B
HoxasaTe, 4TO AAs N0O6LIX umcen a, b, ¢ BHIONHAETCSH Hepa-
BEHCTBO!

1) a®*+b%+c2>ab+bc+ac; 2) (a+b+c)<3(a®+b*+c?).
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aTkoe copepxawume Kypca anrebpwel VIl knacca

BN 1. ANTEBPAUYECKUE BbIPAXEHUSA S

YucaoBoe BhIpajkeHHe 00pasyeTrcA M3 UYHCEJ C IOMOIIBIO 3HA-

KOB feiicTBuit m ckobox. Hanpumep, 1,2-(-3)-9:(0,5+1,5) — uuc-
JIOBOE BBIpa’sKeHHe.

IHopAKOK BHINOJHEHHSA JeHCTBHIM.

JleiicTBHUsA TIEPBOM CTYNEHU — CIOXKeHHe U BbIYUTAHHE.
IleiicTBUA BTOPOIl CTYHeHHW — YMHOMKEHHE U JeJIeHHe.
IleiicTBUs TpEeThEl CTYIEeHU — BO3BEJIeHHEe B CTENEeHb.

1) Eciu BeIpa’keHue He COHEPKUT CKOOOK, TO CHAYANA BHIIOJHAIOT
NelcTBUS TpeThe#l CTYIeHHW, 3aTeM JeHCTBHA BTOPOM CTYIEHH H,
HAKOHeI, JIeHCTBUSA NepBO# CTYNeHW; IPU ITOM JeWCTBUA ONHOH M
TOH K€ CTYNEeHH BBLIINOJHAKT B TOM NOPAJKEe, B KOTOPOM OHH 3a-
OHUCaHBI.

2) Ecia BhIpajKeHHe COJEPIKUT CKOOKHM, TO CHAdYajia BHINONHAIT BCe
neficTBHA HAaJ YWCIAMH, 3aKJYEHHBIMH B CcKoOKax, a 3aTeM Bce
ocTasJbHBIE JeWCTBUs; DM ITOM BhLINOJHEHHE JeHCTBHH HAaJ 4YHUCJa-
MH B CKOOKax ¥ BHe CKOOOK NpPOHM3BOAMUTCH B MOPAAKe, YKa3aHHOM
1 1 ol I

3) Eciu BeIUMCIsieTcsa 3HAYEHHEe APOOHOTO BRIPpAyKeHUs, TO CHavdasa BbI-
[IOJHAIOTCA OTJAEJHHO AefcTBHA B dYHCAUTENe ApPoOM M B 3HaAMeHa-
TeJie, a 3aTeM I[ePBBIA DPe3yJbTAT AEJHUTCA HA BTOPOM.

4) Ecnu BhIpaskeHHE COJEPIKHUT CKOOKH, 3aKJIIOUEHHbIe BHYTPH JAPYTHX
cKOBOK, TO CHAuYaJa BBINOJHAKITCH JEeHCTBHA BO BHYTPEHHHX CKOO-
Kax.

Axre6pauueckoe BhIpakeHHe oOpasyerca M3 dUHCea H OyKB

¢ [OMOINBI0 3HAKOB JedcTBhii U cKoOGok. IIpmmepnl anrebpamdecKux
BEIPAYKEHUM:

2(m +n); 3a+2ab-1; (a->b)% E’Eg—y.

"IKC-TIOBOB 3HaAaYeHHE anreﬁpan‘lecnoro BhIpaAXKeHHA —
YHUCJIO, [NOJYYEeHHOEe B pe3yJjbTaTe BH‘IHCJIEHHi"I nocjie 3aMeHbBI B 3TOM
BEIpaKeHMHM OykB umciamMu. Hanpumep, YMCIIOBOEe 3Ha4YeHWE BbIpaike-
gus 3a+2ab-1 nmpm a=2 u b=3 passo 3:2+2-2-3-1=1T7.

Aalr_t_a_ﬁlpanqeci:aa cyuma-——sanncb, cocTOodAIlad HU3 HECKOJb-

Kux anrebpaldyecKWX BBIPDAYKEHHWH, COeWHEHHBIX 3HAKAMH «+» HIH
«—».
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1) Ec:m K anr‘eﬁpanqecrtomy Bupa:mem«uo npubasigercsi ajiredpauue-
CKas CcyMMa, 3aKJIIOUéHHasd B CKOOKH, TO CKOOKH H 3HaAK «+» IIe-
pesl CKOOKaMH MOYKHO ONYCTHTh, COXPAHHUB 3HAK KayKJOro cJarae-
Moro sToM anrebpamueckoit cymmsel. Hanpumep,

14+(7-23+21)=14+7-23+21, a+(b-c—-d)=a+b-c—d.

2) Eciin u3 anre6paudecKoro BhIDa)KeHUs BhIYHTaeTcA ainrebpamdeckas
CyMMa, 3aKJIOYE6HHAA B CKOOKM, TO CKOOKHM W 3HAK «—» Iepesn CKob-
KaMH MOXXHO ONYCTUTH, M3MEHHMB 3HAK Ka)KJOTr0 CJIaraeMoro 3STOM
anrebpaMyecKoil CyMMBI Ha IIPOTHBOIIOJOKHBIM. Hampumep,

14-(7-23+21)=14-7+23-21, a-(b—-c—-d)=a-b+c+d.

BN 2. VYPABHEHWE NEPBOMN CTENEHM
C OAHUM HEW3BECTHbIM Nz

YpasHeHHMe — DaBEHCTBO, COJepIKalllee HEM3BECTHOE YMCJO, 060-

sHavyeHHoe OykBoii. Ilpumep ypasHenus: 2x+3=8x+2, rae x — He-
M3BECTHOE YHCJIO, KOTOPOE HYIKHO HAWUTH.

!Cﬂpellh YPAaBHEHHM A — 3HAUEHHE HEU3BECTHOI'0, IIPH KOTOPOM

ypaBHeHHWe obpalmaeTrca B BepHOe paBeHCTBO. Hampumep, umciao 3 dAB-
JAeTCA KOpHeM ypaBHeHus x+1=7-x, Tak Kak 3+1=7-3.

PemuTsr ypaBHeHMEe — 3TO 3HAYUT HAWTH BCe €ro KOPHM WJIH
YCTaHOBHTH, YTO HX HET.

Juneiinoe ypaBHeHMe — ypaBHeHHe Buja ax=b, rae a u b —
3a/laHHbIe 4YMCJa, X — HEM3BECTHOe.

OcHOBHBIE CBOWHCTBA ypaBHEHHI.

1. JIro6oit ureH ypaBHEHMS MOYKHO IIEDEHECTH M3 OAHON YacTH B ApY-
Ir'yi, M3MEHUB ero 3HaK Ha NPOTHBOIOJOMKHBIM,

2. O6Ge uvacTM ypaBHEHUS MOYKHO YMHOXKHTH WJIM pPasfeIUTh HA OXHO
M TO e 4YHCJIO, HE DABHOE HYJIIO.

B 3. OAHOYJIEHbI U MHOIOYJIEHD! NN

CreneHs YMCla @ ¢ HATYPAJBHBIM NOKa3aTejleMm n, 6onn-
MMM eJHHHIBI, — OPOM3BeJeHHe NI MHOKHUTeJeH (n=2), paBHBIX a,
T.e. a"=a-a-...-a. Ileppas cremeHp YHCIA @ — CAMO 3TO YHCJIO.

n pas
Hanpumep, 2°=2-2-2, m°=m-m-m-m-m.
B sanmcm cremeHM @ YHCIO @ — OCHOBAHHME CTEeNeHH, 7l — II0Ka3a-

TeNb cTeneHn. Hanpumep, B sanucu crenmenm 22 uymeno 2 — ocHOBa-
HHUE CTeleHH, YHUCJIO0 3 — MOKas3aTeNlb CTeleHH.

Kpatkoe copepxaHue kypca anrebpel VIl knacca 309



OcHoBHEIe CBOJiCTBA CTeNMeHM.
1) IIpp yMHOXXEHHH CTelleHeil ¢ paBHBIMH OCHOBAHMAMH OCHOBaHHE
ocTaércA IMpeXHMM, a IIOKAasaTeJd CTeleHed CKJaAbIBalOTCH:

ar-gqt=q"*tm
2) Ilpu peneHuw cTemneHe# C PABHBIMH OCHOBAHHMAMM OCHOBAHHE OCTa-
éTCs TpEeXXKHUM, a IOKa3aTeJ U CTelNeHedl BBIYUTAIOTCH:
a*:a"=a"" "
3) Ilpu BOBBEe[lEHHWH CTEIIeHHM B CTENeHb OCHOBAHHWE OCTAETCS NPEKHUM,
a ToKas3aTelyW IePeMHOMKAIOTCH:
(an)m — anm.
4) IIpx BO3BeleHUMH B CTeleHb NIPOM3BEJeHUSA B 3Ty CTENEeHb BO3BO-
OATCA KasKIbIH MHOMKUTENb:

(@a-b)*=a"-b".
5) Ilpu BO3BeEHHMW B CTElEHb APOOH B 3Ty CTeleHb BO3BOASITCSA 4YHC-
JIATEJb W 3HAMEHAaTeJb:

n
n

a

b

_a
b’

CrampapTHblii BHA uYHucaa, Goapmero 10, — sanuch 4ucia

B Buge a-10", rme 1<a<10 u n — HarypaibHOe uuciao. Hampumep,
358 =23,58-10% 4084,5=4,0845-10°
OxHOYJIeH — NPOU3BEJICHNE YHCIOBBIX U GYKBEHHBIX MHOKHTeNeH.

Ipumeps! ogHOWIEHOB: 3ab, —2ab’c?, a?, a, 0,6xy5y®, —t*. Hanpumep,
YHUCJIOBBIMH MHOMHUTeNAMU ogHodwieHa 3a®(0,4)-b-(-5)c® ssasrorcs:
3; 0,4; -5, a 6yxkBeHHBIMH — a?, b, c®.

(_),n;noqgen CTAHAAPTHOrO BM/JIa — OJHOYJEH, KOTOpPHII cojaep-

JKHT TOJBKO OJHH YMCJIOBOA MHOMKHTeNIb, CTOAIIWN Ha IEePBOM MecCTe,
M CTEeNeHHW C pasNUYHbIMM OYKBEHHBIMH OCHOBAHHUIMH.

Yrobel 3anucaTh OAHOWIEH B CTaHAAPTHOM BHJE, HYXHO NepPeMHO-
JKATh BCE ero 4MCJIOBBIE MHOJKHTEJNH M pPe3yJabTaT NOCTAaBUTH Ha Iep-
BOEe MeCTO, 3aTeM IPOU3BEAEHHs CTEleHeH ¢ ONMHAKOBLIMH OyKBeHHBI-
MH OCHOBAHUSIMM 3alMcaTh B BHJE CTeleHei.

KosdhuumerT OXHOUYIEHA — YHUCIOBOM MHOXKHTENb OJHOYJIE-
Ha,- sanncz;;ab_ro_ ; i:'raanap-mom Buge. Hanpumep, KooPHUIHEHT OX-
HOYJIEHA %abw:2 paBeH g, Koaddunuenr oxHounresa —7a’h pasen -7,
Roamnnlnenw onuousneHa a’be paseH 1, KoaddumueHT ogHOYNEHA —ab®
paBen -—1.

Muorousen — anrebpaudyeckas CyMMa HECKOJbKHUX OJHOYJIEHOB.

Ilpumeps: MHOrouieHos: 4ab’c® — oxgmounen; 2ab— 3bc — ABy4IeH;
4ab + 3ac — bc — TpéxuieH.
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YaeHsl MHOTOYJIEHOB — OOHOYJIEHbI, U3 KOTOPBIX COCTOHUT MHO-

rounen. Hampumep, uneHamu wmHorounena 2ab®-—3a?c+ The—4be aB-
JA0TCA ofxHouNeHwl 2ab?, —3a%c, Tbe, —4bc.

IIono6HBIe 4YIEHBI — OZHOWIEHBI, KOTODhLIE IIOCJEe IpPHUBEIeHUS
MHOroujeHa K CTAHAAPTHOMY BHAY OTJIMYAIOTCH TOJBKO KoadpuimeHTa-

MH, UJIM OJUHAKOBBIe ofHOWIeHsl. Hanpumep, B MmHorousene 2ab — 3ba +
+¢%b + % nomobHBIMEH uneHaMu aBasioTca 2ab u -3ba, ¢?b u cb.

IIpuBeneHue NOJOGHBIX UYJEHOB — YINPOIIeHHWEe MHOTOYJIEHA,
IIpM KOTOpoM ajrefpadueckas cyMMa HOAOOHBIX OJHOYJIEHOB 3aMeHH-
ercd ONHMM oaHOuldeHoM. Hanpumep, 2ab—4bc+ ac+ 3ab+ be=>5ab—
- 3bc +ac.

C'rannap'rnmii BHJA MHOro4YJjJeHa — 3allCh MHOro4JeHa, B KO-

TOPOH BCe 4YJIeHBl 3aNMCAHBI B CTAHZAPTHOM BHJe M CDeAU HUX HeT
HONO0OHBIX.

HJeiicTeuA HaAJ OJHOYJEHAMH M MHOTOYJeHAMH.

1) Yrobel 3anucars ajarebpandecKyio CyMMY HECKOJbKHUX MHOI'OYJIEHOB
B BHJIe MHOI'OYJ€HA CTAHZADPTHOI'O BHAA, HYYKHO PaCKpPBITh CKOOKH
M NpUBECTH NoAo0HEIe uneHsl. Hanpumep,
(2a%b — 3bc) + (a?b + 5bec) — £3a2b - be)=
= 2a’b - 3bc + a’b + 5bc — 3a®b + be = be.
2) YTo6bl YMHOKHMTH MHOIOYJIEH HA OJHOUJIEH, HYKHO KaXKIbIH 4JIeH

MHOTOYJIeHA YMHOMHUTE Ha 3TOT OJHOYIEH M IOJy4YeHHBIEe NpPOH3Be-
JeHHUA CIOHHTH. Hanpm\lep,

(2ab — 3bc)(4ac) = (2ab)(4ac) + (-3bc) (4ac) = 8a?bc — 12abc?.

3) UroObl YMHOXKHTH MHOTOYJIEH HA MHOTOYJIEH, HYXHO YMHOMKHUTD
Ka)XJblii 4YJIeH OJHOIO0 MHOTOUJIEeHA HA KasKAbLli 4JeH APYroro MHO-
ro4jieHa ¥ IOJyYeHHble IIPOM3BEJEHUA CJIOXKHUTH. Hampumep,

(5a - 2b)(3a + 4b) = (50)(302 +(5a)(4b) +
+(=2b)(3a) + (—2b) (4b) = 15a® + 14ab — 8b2,

4) YrobObl pasfeauTh MHOTOUYJIEH HA OJHOUJEH, HYKHO KayKABIH YJeH
MHOTOYJIEHA DAa3/eJINTh HA 3TOT ONHOYWIEH M IOJydYEeHHEIe De3yb-
TaThl CJIOMHUTH. Hampumep,

(4a’b* — 12a%b®) : (2ab) = (4a%b?) : (2ab) + (—12a?b?) : (2ab) = 2a2b — 6ab>.

Bl 4. PAS/NTOXXEHWE MHOTMO4YJIEHOB HA MHOXMUTENU =
DopMynbl COKPAIMEHHOTO YMHOMXKEHMH

(a+b)’=a’+ 2ab + b?, a®+b®*=(a+b)(a®-ab +b?),
(a - b)’=a?®—-2ab + b?, a®—b*=(a—-0b)(a®+ab + b?,
a’—-b?=(a+b)(a->b).
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PazosxeHne MHOrO4YJIeHA HA MHOMHTEIH — IpeACTaBJIeHMEe MHOIO-
YjileHa B BHJe IIPDOM3BEJEHHA ABYX HJIH HECKOJIbKHX MHOTI'OYJIEHOB.

IIpu pasnoKeHMH MHOrO4YJIeHa Ha MHOMKUTENIH HCIONb3YITCHA Clie-
AVIOIIHE CIOCOOEI.

1) Beinecenue of6mero MHOXHTeNnn 3a ckobOky. Hanpuwmep,
3ax + 6ay = 3a(x + 2y).

2) Cnoco6 rpynnupoBku. Hanpumep,
a’-2a*-2a+4=(a*-2a%-(2a—-4)=
=a%(a-2)-2(a—-2)=(a-2)(a*-2).

3) lIpumeHenune GPOopMyJ COKpPAaMEHHOro ymMHoOoxeHHs. Ha-

npuMep, T A

RIS S ]
9x 67 _[3x 1Y

1
[Sx +3V

27x% + 8y° = (8x + 2y?) (9x2 — 6xy® + 4y*), 22— 142+49=(2-T)%.

BNl 5. AITEBPAMMECKUE APOEW EENSSEES

Anrebpauueckasn ApoO6s — Apobb, UYUCIUTENb U 3HaMeHaTellb

KOTOpPOH — anrebpamyeckue BeIpaykeHus. IIpuMepsl anrebpamdecKux
2
a“+b

Apobei:

5 3x—fy . Ilpegnosaraercs, 4ro OYKBBI, yrnorpebisgemsie
a+

B 3anucH ajarebpamdecKod apob6u, MOryT HIPUHHMATL TOJbKO TaKHe
3HAUYeHHd, [IPH KOTOPLIX 3HaAMeHaTelb 9TOH Apo6HM He paBeH HYJIIO.

OcHOBHOE CBOMCTBO APOOGH: IDH YMHOXKEHHM YUCIATENA U 3HA-
MeHaTeJia ApoOM Ha OZHO W TO JKe anredbpandecKkoe BBIpa)KeHWe II0-
a-b_(a-b)a-b) _(a-b)’

+b (a+b)a-b) a®-b>"

Hcnonb3ys OCHOBHOE CBOMCTBO ApPoOM, MOMKHO COKpamarh aJjreo-
pawdecKyio npo6bp Ha OOIMUI MHOXKHUTENIb UYMC/IHUTENS W 3HAMEeHATeJId.

2 _— _
Hanpumep, x3 1_ (= 1)2{x+1) _ 2x+1 )
x9 -1 (x-1)(x*+x+1) x°+2x+1

nydaeTcda paBHaA eil apobs. Hampumep,

Cnoxenne M BhIYMTaHHEe ajarebpamdyeckux apoben mpo-

BOAATCA IO TeM e IpaBHJIaM, KOTOpbIie NPHUMEeHATCA IJOA OOBIKHO-

BeHHBIX apobeii. ns HaxoxaeHus ajnrebfpavdecKoll CyMMBI IBYX WJIH
HeCKOJBKHUX JApobeil sty ApoOH NPHUBOAAT K oOmMIeMy 3HaAMEHATeNI0 H
HCIONB3YIOT MPABHJIO CJOMKEHHA Apo0eill ¢ OAMHAKOBBIMH 3HAMEHAaTe-

namu. Hanpumep, obmuii 3HamMeHaTenb Apodei A g L paBeH a’b?,

2 P)
1 .0 _ b a _b+a a’b  ab
a?b  ab?®  a?®  a??  a?h?’

MO3TOMY
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YMHOXeHHe M JeleHHe aiarefpamvyeckux napobeir mnposo-
AATCA 1O TeM ke IIPABMJIAM, KOTODHIE NPUMEHSIOTCA AJIA OOBIKHOBEH-
HBIX Jpobeii. Hanpumep,

2a b _ 2ab® _ 1 x2—y2,x+y:(x"’—y2)-4x=2(x—y)_

3b 4a 3b-4a 6 ' 2xy = 4x 2xy(x +y) y

Bl 6. IUHEWHAS ®YHKUUSR U EE TPAOUK IS

IIpamoyrossHasi chcTeMa KOODAMHAT HA IJIOCKOCTH — JBEe B3aWMHO
IepHeHAUKYJIApHbIe IPAMbIE ¢ BHIODAHHBIMHM HANPABICHUSAMH U eJH-
HUIIEH JJIAHEIL.

9TH nNpAMbIe HASHIBAIOTCH OCAMH KOODAMHAT: NpsAMas, uaobpajkae-
Masi rOPM30HTAJIbHO, — OChI0 abcuucc, a nmpsaMas, H3oOparkaemas Bep-
TAKAaJBHO, — OChI0 OPAMHAT.

Hauano xoopaumHaT o60o3Hauaercs Oyxksoir O, ock abenuee — Ox, och
opguHat — Oy.

KoopaumaTHas NAOCKOCTH — ILUIOCKOCTh, HA KOTOPOHl BEIOpaHA
cHucTEeMa KOODAUHAT.
@yaxnua. EciH KaXKJoMy 3HAYEHHIO X M3 HEKOTODOrO MHOYKECTBA

9HCeJl IIOCTABJIEHO B COOTBETCTBHE II0 HEKOTOPOMY NpPaBHJIy 4YHCIO Y,
TO TOBOPAT, YTO HA 3TOM MHOXKeCTBe onpeleyieHa (QpyHKousA. IIpu arom
X Ha3bIBAIOT HE3ABHMCHMOH NIepeMeHHOU, a Y(x) — 3aBHCHMMOH NepeMeH-
HOM HIHA (PYyHKIHEH.

Jinumeiinaa pysxuma — Qysknusa supa y=kx+b, rne k u b —

3ajlaHHBIE YHCJIA.

I'pagux byHKIHH y(X) — MHOMXKECTBO BCeX TOYEK KOODPAHHATHOM
IUIOCKOCTH ¢ KoopauHaramu (x; y(x)). Hanpumep, rpadpux dyHKDUH
y(x)=2x+1 — MHOXKeECTBO BCeX TOYEK TIUJIOCKOCTH C KOOpAMHATAMM
(x; 2x+1).

Fpapux aumeiinoii pymkummm y=kx+b— upamas. Ilpu b=0
¢byuxknua npumauMaeT BHA: y=Kkx, eé rpadHMK IDOXOAHT dYepe3 Hada-
JI0O KOODAHMHAT.

IIpsamas NponmopuNHOHANBHAN 3aABHCHMOCTE: y=Fkx, rae k>0,

x>0, k— xoadpdunuent nponopumoHansaOocTH. Hanpumep, B dopmy-
Jie s=vif OyTe $§ NPAMO NPONOPIUOHAJEH BPeMeHH { IPH NOCTOSAHHOMH
CKOPOCTH V.

O6paTHas nponopHHOHAABLHAN BABHCHMOCTE: y=%, rue

k>0, x>0, k— xoaddunuenr obparHOil mnpomopmumoHanbHOCTH. Ha-
npumep, B dopmyse V =% 006éM rasa V oGpaTHO NPONOPIHOHANIECH

IJIOTHOCTH P IpH IOCTOAHHOM Macce m.
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BN 7. CACTEMbI [IBYX YPABHEHWH C

ABYMS
HEWM3BECTHbIMMW ———r

O6muit BMJ cHcCTeMbl JHHEHHBIX yPaBHEHHMH C ABYMHA
HeH3BeCTHBIMM:

a,x + by =cy,
a,x + by =cy,

roe a,, by, ¢;, a,, b,, ¢, — 3agaHHBIE YHCIA,
X, Yy — Heu3BeCTHble YHCJA.

Pemenue cHCTeMBbI — Iapa 4uces X, Y, KOTOpble IIPU IOACTA-
HOBKe B 9Ty CHCTeMy OODAIIAIOT Ka)kJoe eé ypaBHeHWe B BepHOE Da-
4x-y =2,
bx+y="T

BEHCTBO. Hanpnmep, pelleHeM CHCTeMBbI { ABJISIeTCHA Iapa

yucean x=1, y=2.

PemrnTh cHCTEeMY — 3TO 3HAUMT HAWTH BCe €€ PelIeHUsA UJH yCTa-

HOBHThH, YTO HUX HeT. lIpM pelIieHUU CHCTEM YPaBHEHUH NPUMEHSIOT-
cA CcJeAVIOUIHe CIOoCOOLI.

1) Cnoco6 noacramoBku. M3 Kakoro-HubGyAb YpaBHEHHS OJHO M3
HEHM3BECTHBIX BBIPAXKAIOT Yepes3 Apyroe M IOACTABJAKIT B ApPyroe
ypaBHEHUE CHCTEeMBI.

2) Cnoco6 aare6pauM4ecKoro CJONKeHHI. YDPaBHAB MOAYIU KO-
a(pGUIMEHTOB IPH OZHOM M3 HEU3BECTHBHIX, MOYJIEHHBIM CJIOXKEeHH-
eM WM BbLIYMTAHHMEM YPABHEHHH CHCTeMBbl MCKJIOYAIOT 3TO HEH3-
BECTHOe.

3) 'papuueckuii cnoco6. B oxHoil cucTeMe KOOPAMHAT CTPOAT rpa-
(bvKHM ypaBHEHUH CHCTEMBI; II0 B3aMMHOMY PaCIOJOXKEHHUIO IIPAMBIX
OIPENENSAIOT YHUCJIO PeIleHHil CHCTeMbl; HaXONAT KOOPJMHATHI 00-
IMUX ToueK rpadukKoB (€caW OHU HMMEIOTCH).

Bl 8. KOMBMHATOPUKA INN——

IIpaBuxo npousBeneHus. Eciu cymecTByer n BapUaHTOB BhI-

fopa mepBOro 3JeMeHTa M A KaKAOro U3 HHUX ecTh /1 BapUAHTOB
BBIOOpA BTOPOT'O 3JIEMEHTAa, TO BCEro CYIIeCTBYET 7 - M Pas3Ju4HBIX map
¢ BHIODAHHBIMU TIEPBBIM ¥ BTODPBIM 3JI€MEHTAMH.

Hanpumep, ¢ momompio OykB @, b ¥ ¢ MOXHO cocraBuTh 3-3=9
PaSIMYHBEIX ABYXOYKBEHHBIX KOJOB, B KOTOPBIX OYKBBI MOryT IOBTO-
psThCH, ¥ 3+ 2=6 pasAMUHBIX ABYXOYKBEHHBIX KOJOB, B KOTODPHIX OYK-
BBl JOJIKHBI OBITH PA3JIMYHBIMH.
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BeTbl

masa |. 5. 2) 18; 4) -2. 16. 2) x;,=0, x,=2; 4) x,=—4, x,=-5.
17. 2) x,=-1,5, x,=-1; 4) xlzg, xg=—2. 18. 2) 2,=0, x,=1; 4) %=,
Xp=—2. 19. 2) x,=4, x,=—4; 4) xi=$, Xy=-2. 20.2) x=1; 4) x=-2.

21, 2) x=-1; 4) x=1 22.2) x,=0, x,=2; 4) x,=-3, x,=2; 6) x=3.
23. 2) x,=7, x,=—T; 4) 2,=0, x,= % 24. 1) x=10; 2) x=—%; 3) kopmeik
HeT; 4) KopHeil Her. 25. 1) YkazaHue. JIeBylo YAacThb HepaBeHCTBa npexncra-
BHTH B BHJe aApobu. 26. 1) —1; 2) 0. 28. 2) —>03 4) —§> -0,7. 29. 2) b>a;
4) a<b. 31. 2) llpu a=-0,8 wmeHBIIE, ttem npu ag= -%, 34. Tlepserii.

36. Yxasanue. Jlokasars paseHctso a'+b'—a®b—ab®=(a-b)’(a’+ab+b?).
39. 2) a<0; 4) a>0. 40. 2) -9<-3. 41. 2) a+3b>-2b. 42. 2) 8> 6.
43. 2) a-3b<3a. 44. 2) a-5<b-5. 4T. 2) 19>12; 4) -12>-14,

48. 2) a<-0,25; 4) a<2. 49. 2) 0,9>-2; 4) 5>3. 50. 2) a<-2; 4) r<_23
52. 2) 0,192 <0,19b; 4) ﬂ%>_%; 6) %(a—5,2)<§(b—5,2). 55. 1) Jla, mpu

b<0; 2) na, npu b>0; 3) na, upu b=0; 4) ga, npu b<0; 5) za, npu a > 2b;
6) na, npu a=2b. 58. 1) Her, Bepro TOaBKO TpH b>0; 2) Her, BEPHO TOJIb-
ko mpu b>0; 3) mer, BepHO TONBEKO mnpu ab>0; 4) Bepro. 60. 2) -5<7:
4) Ty>1. 61. 2) 25<58; 4) 12<4x*-1. 75. 2) n=3; 4) n=—-6; 6) n=-1.
76. 2) n=6; 4) n=-3; 6) n=4. 77.2) x=-9. 78. 2) h>5; 4) v<60.
79. 2) Bepro; 4) mesepro. 80. 2) Bepno; 4) Hesepro. 84. 2) 13- x<2;

4) 2(x-3)<2; 6) 2x(-4)=x—-(-4). 85. 2) -2; -5; 4) %; 0; -1; -2; -5.

86. 2) y>0; 4) npu moGom y; 6) y#-2. 87. 2) y<2; 4) y<0. 88. 2) x<-3;
4) x>0; 6) x<0. 90.2) x<14; 4)y>9; 6)z<4. 91.2) x>-8;
4) z>-15; 6) x<-2. 92, 2)x<6 4) x> 5; 6)x< =2. 93.2) x23;
4) x>0; 6) x>2. 94. 2) x<— 4) x<-3; 6) xc5— 95. 2) y>§ 4) y<§
6) y>§. 96. 2) y=4; 4) 2=0. 97. 2) x=-1; 0 98_ 2) x>2,5;

4) y>-4. 99. 2) x;%, 4) x>1—5i-. 100. 2) b<—5§. 101. 2) x — moboe wmc-
J0; 4) x — mob6oe uucao; 6) x — moboe umciao. 102. 2) Pemenuii Her; 4) pe-
menuii mer. 103. 2) x<1%; 4) x<6. 104. 2) x>2; 4) x>-20; 6) x>0,5.
105. 2) x<1,6; 4) x<0. 106. 2) x<7; 4) x<5. 107. 2) x<0,5; 4) x>-0,5.
108. He memee 37 maardopm. 109. He menee 43 gnerameit. 110, 2) 20 cm.
111. 11. 112. 14. 113. He wmenee 16 xm/u. 114. Bonbme 31 xMm/u.

115. x>-0,7. 116. x<2. 117. Ha 63 cm. 118. 2) 10; 12. 119. 2) 1; 2.
120. 2) 0; 1; 2; 3; 4) -5; —4; -38; -2; —-1; 0; 1; 2; 3; 4; 5. 121. 2) [-1; 3];
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4) (1; 2); 6) (-4; -2]. 122. 2) -3<x<-1; 4) 0<x<3; 6)-2<x<2.
123. 6) -1<x<2, (-1; 2); r) -4<x<0, (-4; 0]. 124. Ja. 125. [la.
127. 6) -3<x<1; makux 3HaYeHHWH X He cymecTByer; r) —5<x<0; Takux

3HaueHW# x He cymecTtsyer. 128. 1) x<0,6; 2) xé—%; 3) x=-3,5; 4) x=-4,5.
129. 2) x>0; 4) x>-2. 130. 2) x<-1; 4) x<0. 131. 2) 3<x<6; 4) og“%_

132. 2) -1,5<x<1,5; 4) -0,5<x<7,5. 133. 2) x>4; 4) x>-3. 134. 2) x<-2;
4) x<4. 185. 2) x<-2,5; 4) 2<x<5. 136. 2) -5<x<-1; 4) 0<xs§.

137. 2) -0,5<x<2; 4) x>0. 138. 2) 2,1<x<3,5 4) 4,5<x<6,5.
139. 2) x>-17. 140. 2) -2<x<3; 4) 2<x<1. 141. 2) 15 2; 4) 4
5. 142. 2) Takux BsHaueHMWii x He cymectByer; 4) 0<x<2. 143. 2) x<
<-2; 4) x<6. 144. 2) Borebme 4 M, HO MeHbmie 13 m. 145. 24. 146. 36.
147. He mensme 8 i, HO He Goabme 24 n. 148. Puca Gonsme 20 xr, HO He

Gonpme 40 Kr; sumens Ooapme 80 xr, HO He Ooabme 160 xr.

150. 2) x, ,=41,5; 4) x,=0, 2x,=-6. 151.2)x=2; 4) x=%.

152. 2) x,=-0,25, x,=-1,25; 4) x,=1, x;= ~. 153. 2) x, ,=12,1; 4) x,=-5,
x,=11; 6) x;,=0, x,=1,5. 155.2) -2<x<2. 156.2) |x| <0,3.
157. 2) -2,2<x<-1,8; 4) i<ir<12. 158. 2) -3<x<0; 4) léxﬁl 5.
159. 2) x<0,9, x<3,1; 4) ¥<23, x>3§ 160. 2) x<-1, x>_§; 4) x<0,
x=>1,6. 161. 2) —1; 0; 4) 0; 1. 162. 2) —1€x€13 4) x<0, x=23; 6) x<-2,
x>5. 163. 2) —sx<1; 4) _33sx< _3.164. 2) x<2. 165. 2) Ilonoxurens-
Ho; 4) orpumarenbso. 166. 2) a>0; 4) a<0. 170. 2) x,=0, xp,_l§

4) x,=-4, x,=0,5. 171. 2) x=0,5; 4) x,=3, x,=-2. 172. 2) 2+b~- a>0;
4) a-3-b<0. 178. 2) y — nwboe gucno; 4) x>7. 179. 2) x<2.
180. 6) -3<x<3, |x|<3; r) O<x<4, |x-2|<2; e) 6<x<-2, |x+4|<2.
181. 6) |x|>2; 1) |x-3|>1; e) |[x+4|>1. 182. 2) x,=3,4, x,=-1,4; 4) x,=1,

x2=-:13;. 183. 2) x<-2,4, x>4,4; 4) x<-2, x>1; 6) x<-0,3, x>0,7.
186. 2), 4) Takux suauenmii He cymecrsyer. 187. 2) x=4g; 4) peureHHH

mer. 188. 34. 189. 47. 190. 7 geraneii. 191. 24 mecra. 193. Bonapme a km/4,
g0 He Oombme 2a xm/4. 194. He memee 15 n. 196. 1) x=1,5; 2) x=6,5;
3) x=0,5; 4) x= l 5)x-—5 6) x=-8.

Fnaea Ii. 199. 2) — 18 4) ——. 200. 2) 0,004; 4) ﬁ 201. 2) 0,08; 4) 0,08.
202. 3°. 203. % 204. Bepro. 205. 2,3<x<2,5. 206. 7,42<x<7,44.
208. 2) 141<m<143; 4) 895<v<905; 6) m—n<y<m+n. 209. 2) 2,6 u 2,8;
4) —6,1 u -5,7. 210. 2) Her; 4) xa. 211. 2) [la; 4) mer. 212. 2) 5,5; 4) 3,9;
6) 0,575. 217. Her. 222. 2) 0,7; 4) 3,7. 223. 2) 0,07; 4) 1,67; 6) 5,07.
224. 2) 0,385; 4) 7,643. 225. 1) B nepsom. 226. 50 xm/u. 228. 2) 0,41;
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=~3,7%; 4) 0,108; 10,8%. 229. 2) =2%. 230. 2) Bropoe. 231. =1%; 0,1%;
0,01%. 232. Ilepserii. 233. 2) 0,000398. 234. Bropoe. 235. = 0,22%. 236. Ilep-
Boe. 239. 2) 6; 0 — Bepuble nudpsr, 7 — coMmHATEenbHas nudpa; 4), 6), 8) —
Bce nupper Bepable. 240. 2) x=2,7+0,1; 4) x=4,3204 +£0,0001; 6) x=350+1;
8) x=2,4-10°+10% 241. 2) 11,3; 4,5; 4) 65,70; 12,76; 6) 9,4;
1,8. 242. 2) 6,9; 3,7; 4) 15,1; 2,5. 243. 2) 4,5; 2,7. 244. 2) 10,8.10%
4,0-10% 4) 5,34-10% 2,86-10% 6) 177; 65. 245. 2) 0,68; 0,00065;
4) 2,8-10% 1,6-10% 6) 1,886-102; 1,756-10°. 255, 2) 14,004; 4) 2,615.
256. 153,68 r. 257. =4,72 m®. 258.1414,08 mm2, 259.2) —1,22. 261.2) 6x
x10% 4) 3-10°. 262. 2) 4,3024 - 10%; 4) 3,6021-10% 6) 6,8345-10°%
8) 1,2345678-107. 263. 3) —-4,50102-10% 5) —-4,53-107'; 6) —3,54001 - 10%
8) -1,2345678 - 10*. 265. 2) 0,23; 4) 0,0023. 266. 2) 0,702; 4) 0,049.
267. 2) —-1,4444-10% 4) -2,8831-10°. 268. 2) 40 238; 4) 554 764 530.
269. 2) 1,828624 -10'%; 4) 29,2521. 270. 2) 3-10'%; 4) = 1,98 102
271. 1) 0,0014 r; 2) 1,4513 r; 3) 0,5077 r; 4) 0,0710 r. 272. 1) 463,7;
2) -69,2. 273. 2) 547,56; 4) 25281; 5) 1,9881-10*. 274, 1) 4,7619-10%;
3) -7,1428-10%; 4) -1,2315-107"; 6) 12,345679. 275. 1) 9261; 3) 702,75;
4) 3,0389-107"; 6) 5,6689342. 276. 2) 0,3075; 4) 25,575447; 6) 1,2458472.
277. 3667 225m*. 278. 2) 7,8633047-10%. 279. 1) 437,67; 2) 52,13.
280. -1,37; -30,11; f P 8 12,33. 281. 2) = 206; 4) = -9,625.
282. 2) 0,3997638; 4) 0,2408157. 283. =38,6 cm; =~ 70 cm2. 284, =5,2 m.
285. 2) 25575; 3) 453. 286. 2) 0,98. 287. 2) 3,08; 4) 15,7; 6) 2,25.
288. 2) 45,4; 4) 3711,8. 289. =2,225y.e. 290. =0,4 mm. 291. ~14 A.
292, = 1,60 Om. 293. =1,6 A. 294, 3) 55528 000; 4) —-2,1111 - 10%2,
295. 2) 3,8261 - 10'%; 4) 1,2678-10°%. 296. 2) 4765; 4) 53,24427.
297. 2) -3,9. 298. 2) 64,102052. 299. ~3,5-10° Om. 300. ~67 IIx.
301. =1,5-10° Ix. 302. 1,88.10% 2,04-10% 1,32-10% 4,60 10°%
303. 2) —0,5843. 304. 4,2; 2,7; 2,4; 2,2. 305. 3593,1 Kkay.

rnasa Ill. 306. 2) 10 ma; 4) g Mm. 307. 9; 8; 10; 0,4; 0,3; 0,5; 1,2; 70;
80. 308. 2) Bepno; 4) Bepro. 309. 2) 9; 4) 0,25. 310. 1) 2; 3) 0,4; 5) 0,125.
311. 2) 9; 4) 5; 6) 8. 312.2) 10; 0; 20. 313. 2) a<0; 4) a>-3.
314. 2) x=100. 315. 2) /0,04 <./0,09. 317. 2) 0,008; 4) 0,(27);
6) —3,(142857). 318. 2) -;-; 4) % 319. 2) 1,03<1,0(3); 3) 3,7(2)>3,72.
322. 2) 3,606; 4) 2,074; 6) 0,224. 323. 3 m 46 cm. 324. 4) 28,0; 6) 12,4.
325. 2) 47,9; 4) 177,5; 6) 1,5. 326. 1) 2,66; 2) 1,44; 3) 3,13. 327. 2) Bep-
HO; 4) BepHO. 328. 2) 2; 4) 2. 329. 2) 16; 4) 121; 6) 125. 330. 2) x%; 4) |b3|.
331. 2) 0; 4) 6. 332. 2) 2,7>[7; 4) /18,49=4,3. 334. 2) 12<./160 <183;
4) 2<8,7<3. 335.2) J5-2; 4) 4-./15. 336. 2) -a-3; 4) 3b-a.
338. 1) x>2; 2) x<2. 339. 1) 0,41; 2) 0,24. 340. 2) 1,3; 4) 72. 341. 2) 40;
4) 18. 342, 2) 78; 4) 42. 343. 2) 30; 4) 22; 6) l 344. 2) 80; 4) 25.

345. 2) 392; 4) 108. 346. 2) T; 4) 30. 347. 2) x/2; 4) a*\/3. 348. 2) 5a/3;
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4) 5aJ2a. 349.2) 32; 4) 1-2/5; 5) 8/3. 350.2) [27; 4) V3.
351. 2) 2a%; 4) Bx. 352. 2) 2,40 =4,10; 3) 2,/45 <4,/20. 353. 2) 4x/x.
354. 2) 1. 355. 2) 8/5; 4) 5/2. 356. 2) 0,6abyab. 357. 2) (b - 4)(/b + 4);
4) [JE__][JE+_] 358. 2) Jb-4; 4) 0,9-Jb. 359. 1) 34,2; 2) 88-
3) 64,8; 4) 75,3; 5) 39,5; 6) 14,5. 362. 2) 13 4) 21 363.2)0; 4) -

364. 2) 4; 4) 12. 365. 2) 714, 4) 3Z 366. 2) ‘f-; Y ‘/_ ; 6) 5 - J‘

8) 9+4/5. 367.2) 0,36; 4)2,52. 368.B 6 paa. 369. 2) 11x%.

B
1) _39. 370. 2) a) -1; 6) 1. 371 4) 1. 373. 2) Jx+38y. 374. 1) 180;

2) 0,61; 3) 6,43; 4) 9,63; 5) 0,78. 377. 2) 0,1; 4) 31 378. 2) /0,3;

4) 5. 379. 2) 540; 3) 195. 380. 2) 28; 4) 20. 381. 2) 3; 4) *, 382. 2) 27;

4) 216; 6) 49. 383. 2 1,5; 4) -4+01J_ 6) —2,2 - 10J_ 384 2) x(x-3);

1
4) ———; 5) Y=. 385.2) x=16; 4) x=4. 386.2) x>3; 4) x>2,5.
) To-4Ja )JQ B ) * 386. 2) x ) x

387. 2) a) T-2a; ©) 3; ) 2a-7. 388.39. 389.2) - 2J5; 1) -2b.
391. 2) -2, 392 2) E%iﬁ; 4) i"—ﬁu—‘ﬁ. 394. 2; 1,46; 4) 3,7.
395. 2) 0,173; 4) 0,105. 396. 2) 8,4; 4) 12,7; 6) 51,2. 399. 2) a) 2 5x;
6) x; B) Hx—2. 400. a+stE+JE.

Imaea IV. 408. 2) —x*+9=0; 4) x?=0. 404. 2) x*—4x-9=0; 4) 5x*+1=0.
405. 1) -3; 3; 2) -3; 2; 3) —2; 1; 4) 0; 1; 5) 2; 3; 6) —1; 3. 408. 2) *;,=%;
4) x, ,=11,5; 6) x1_2=i\fﬁ. 409. 2) x, ,=%*11; 4) x=0; 6) ,E{ei'lCTBHTEJIBHZIx
kopHeit mHer. 410. 2) x;,=0, =x,=-2; 4) x;,=0, x,=0,6; 6) x=-3.
411. 2) x, ,~+5,5T; 4) x, ,~+25,98; 6) x, ,~0,14. 412. 2) x1.2=:t%.

414, 1) b=4, x=-2; 2) b=6, x=3; 3) b=16, x=4; 4) b=%, x=—%.
415. 1) x,=-1, x,=-3; 2) x;,=-1, x,=-2. 417. 2) x=0; 4) x, ,=13;

6) x1,=+33; 8) x,,=%20. 418. 2) x,=0, x,=-5; 4) x,=0, x,=0,04;
6) xopmeit mer. 419. 2) x1.2=il-‘lz; 4) x,,=%6; 6) x1_2=11%.
420. 2) x, ,=12; 4) x”:ﬂ% 421. 2) x,=0, x,=4; 4) £,=0, x,=-2,5.
422. 2) x,=0, x2—2% 423.°2) x, ,=18; 4) x, ,=+2. 424. 0 u 2. 425. 2.
426. 50,4 M. 427. 1) x=-3; 2) x=0. 428. 2) m=9; 4) m=64; 6) m=6.
429. 2) x,=2, x,=—6; 4) x,=8, x,=2; 6) x,=-4%,23. 430. 2) x1=§,
x2=-—%. 431 1) 5=1 =4 D 1=5 xn=-2 432 1) x=1, x,=-2.5;
2) 3=2 m=-2. 433.2)0.4; 4)85. 434.2) ;;=1, %=05 4) x=3,
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x,=0,5; 6) x,=2, x,=2. 4385, 2) x,=4, x,=-0,5; 4) x,=-1, x,=1

3;
6) #; 8) x,=1, x2=_%, 436. 2) x:%; 4) x:*%. 437. 1), 2), 3),
4) peiicTBUTEeNBHBIX KOpHei#l Her. 438. 2) Ilsa; 4) Hu oaHoro. 439. 2) [leiict-
BHTEeNBHBIX KOpHe# Her; 4) x=2,5; 6) x; =4, x,=-1. 440. 2) x;=1, x,=0,2;

7
4) x1=7, x2=—8; 6) X1,2= i\/‘?- 441. 2) x1=7, x2=—11; 4) x1=0,6, x2=—3.
142. 2) a>1%. 443, 2) g=1. 444. 2) x,=0,5, x,=-1,5; ) ;,=5, =1,

445. 2) x,=-3,1, x,=-1,7; 4) x,=-57, x,=111. 446. x=-m*m?—c.
2) x;=-4, x,=-6; 4) x;=49, x,=1. 447. 1) x,~-3,13, x,=-1,25;
2) x,~4,51, x,=8,567; 3) x,~-22,08, x,=3,08; 4) x,~-2,04, x,=25,04.
450. 2) x, =T, x,=-1; 4) x,=4, x,=-10; 6) x,=2, x,=-1. 455. 2) x?-5x+
+6=0; 4) x*-3x-18=0. 456. 2) x,=3, x,=4; 4) x,=-1, x,=-T; 6) x,=3,
x,==0. 457. 2) (x—-1)(x+5); 4) (x+7)(x—-6); 6) (2x+1)(4x+3); 8) (x+2)x

x(1-4x). 458, 2) x+6; 4) —1—; 6) 2+3 459, 2) x”ﬁ,fiz 4) x,,=

L

x+ 7 3x+1 .
=2(/7 £ /6). 460. 2)x(x+7}(x 3); 4) x(x—11)(x +2). 461. 2) =9, 4)2 ’5‘
x e iy s
462. 2) —(?:'é‘)"é', 4) x(x+10} 463. x*—px+q=0. 464. q 8 11—82,
x2=—4 465. p——4 x,=1, x,=83 mmm p=4, x;,=-1, x,=-3. 466. 1) ~15’

2) 172 9 3 —3~, 4) 58@ 467. 1) x,~-2,414, x,~0,414; 2) x,~-0,732,

Xy =2, 732 3) xl——ﬁ 3, x2—4,5; 4) x;=-18, x,=57. 468. 2) x, ,=t1,
x3.4=¢2; 4) x,,,=%1, x5 ,=+7. 469. 2) x, ,=11; 4) x, ,=+.5.
470. 2) x,=7, =335 4) x,=40, x,=-20; 6) x,=6, g2

471. 2) x, ,=110; 4) xopHei#t Her; 6) x=-3. 472. 2) Her. 473. 2) x=0.
474. 1) x,=2, x,=0, x3=8, x,=-1; 2) x,=-4, x,=-6. 475. 1) x, ,~11,24;
2) x,,,~10,924; 3) x, ,~*1,28; 4) x, ,~+1,8. 476. 2) 14 u 15. 477. 2) 19 u
21. 478. 10 cm, 40 cm. 479. 140 M, 175 m. 480. 100 xm/4, 80 KM/4.
481. 10 xm/u. 482. 10 greit, 15 gmeit. 483. Cropona kBazpara pasHa 15 cwM.
484. 9 cm, 40 cm. 485. 18 xm/u, 15 wm/u. 486. 30 gmeit, 20 gHeii.
487. 18 xm/u. 488. 60 km/u. 489. 10 gmeit, 15 ameit. 490, 8%. 491. 4 xr,
6 xr. 492, 2) (4; 1); 4)(0,5; 3). 493. 2)(7; -5), (-4; 6); 4)(-1; -1), (7; 23).
494. 2)(4; -3), (17; 10); 4)(4; 1), (-1; —4). 495. 2) (1; 7), (7; 1); 4) (-2; -5),
(=5; —2). 496. 2)(4; -1); 4)(3; 1). 497. 2)(2; 5), (5; 2), (-2; -b), (-b; —2);
4) (1; 5), (5; 1), (=1; =5), (-5; —1). 498. 5 u 13. 499. 4 u 36. 500. 2) (7; -1),
(=1; 7). 501. 2)(4; 1), (-1; —4); 4)(2; 4), (4; 2); 6)(2; 2). 502. 2)(1; 4),
(-4; -1); 49)(1; 5), (55 1), (-1; -5), (-5; —1). 503. 2)(9; 4). 504. 300 m,
200 M. 505. 64. 506. 1) (2; 3), (3; 2); 2)(3; 5), (5; 3). 507. 20 xM/u,
12 gm/4u. 508. 2) (4; 5), (5; 4). 509. 2) (3; 0), (1; -2). 510. 2) (9; 4).
511. 2) (4; 3), (-4; -3), (3; 4), (-3; —4). 512. 2) (2; 5), (5; 2); 4) (1; 3),
(19; -3). 513. 2) (3; 5), (5; 3), (-3; -5), (-b; —-3); 4) (7; 1), (-7; -1), (1; 7),
(-1; 7). 514. 2) (20; 4), (-20; —4); 4)(6; 3), (3; 6). 515. 1)(3; 2), (-3; -2);
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4)(5; 2), (=55 -2), (55 -2), (-5; 2). 516. 2)(5; 1). 517. 2)(5; 3); (-5; -3);
(3; 5); (=3; -5); 4)(1; 3), (39; —187). 518. 2)(9; 1), (1; 9); 4)(49; 36).

519. 2)(1; 3; 4), (-1; -3; —4). 520. 15 1 9, -9 n -15. 521. 24 u 6, 19-;- H
1%. 522. 4 cm 1 3 cm. 523. 12 cm u 15 cm. 524. 35 GuneroB mo 140 p.

u 20 6mneros nmo 170 p. 525. 30 aueit u 20 gueit. 526. 9 v u 6 4. 527. 80 no-
mapeii, HopmMa oBca 15 Kr, 25 momapeit, Hopma 4 kr. 528. 21 psanp, 5 pa-

nos. 529. 2) x1_2=i5ﬁ; 4) x, =0, x,=7,5. 530. 2) x, =13, x,=-4; 4) x,=3,6,

-9+
x,=-T7. 531. 2) x,.2==li‘h_7; 4) x = 25\{? 532. 2) lIBa; 4) oauH.

6
533. 2) (x—-8)(x—-2); 4) (x-2)(2x+1). 534. 2) x(x+2); 4) geal

=g
535. 2} Xy, 2=+3 X3, 4=+J_' 4) x1_2=iJ§, x34=i%. 536. 2) x12=+J_'
4) y=1. 537. 1 u 2. 538. 5 " fgl — ——§~ u —5 539. 12 u, 7 M. 540. 15 cm,
45 cm. 541. 20 km/u. 542. 15 xm/u. 543. 3 mHA, 5 pHei. 544. 12 » 8.

545. 2)(1; 3), [9: %] 4) (-3; —4), (-4; -3); 6) (5; 4); 8) (2; -1), (1; -2).
546. 2) x,=0, x,=-2. 547. 2) x=0,5; 4) x,=7, x,=-13. 548. 2) x, =0,
xX,=-5; 4) x; ,=14. 549. 2) x,=9, x,=-12; 4) x,=3, x,=-6. 550. 2) Hu
omsoro; 4) asa. 551. 2) x=-4; 4) x=3. 552. 2) x—4. 553. 2) x,=3, x,=1,4.
554. 3a 36 gHeit. 555. 1 v 40 vua u 1 u 20 Mur win 2 vy 1 1 v 40 mMuH.
556. 12 4, 6 u. 557. 50 xm/u. 558. 44 Km/u. 559. 19 panos mau 4 pazga.

560. 100 p. u 150 p. 561. 1) (1; 0), _%; _-3- . 2) (17; 10), (4: —3); 3) (-9; —4),

10 j 5
[2; ?] 4) (-2; 5), [—75; 3§J 562. 1) (3; 5), (-5; -3); 2) (3; 0), [_5, _5;
3) (1; 2; 3), (15 -2; -3), [2; 1; g] [-2; -1 g] 4) (2 5; 1), [J?‘f’, _%; _% ]
563. 6 u 8. 564. 60 km/4, 40 xM/4. 565. 2) x*-5x+6=0; 4) x*-4x-5=0.
566. x,=0,6. 567. 2) 91; 4) 7399. 568. a=§, x2=%. 569. g=1. 570. p=2
wm p=-2. 571. 2) x,=9, x,=-4. 572. 8 mxonsHUKOB. 573. 22 maxmaTH-
cra. 574. 12 xomann. 575. 6 cmoprcmenoB. 576. 7 uenopek. 577. 2) 10;
?;aza’gs\}. 579. 2) x,=0, x,=1; 4) HeT TakuX [AeHCTBUTENbLHBIX 3HAYEHHH X,
IIpM KOTOPBLIX 3HAUYEHWe AaHHOU GyHKIuH pasHo —5. 580. 2) x1=1%, xy=—1;
4) %,=0, xg=%. 581. 2) —-1; 0; 4) -0,2; 1. 582. 2) Hyuneii Her; 4) x1=§,
x2=l; 6) myne#r mer; 8) x=1. 583. 2) p=3, g=-4; 4) p=-2, qg=-15.

2
584. x, ,=+2. 585. 1) (0; 1), (~0,5; 0); 2) [17 16] (3; 0); 3) S‘E g]
2;0); 4) %-; gu, (-\/3;0). 587. B u C. 590. 2) (/5;5), —J_;s);
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4) (0; 0), (2; 4). 591. 2) la. 592. 2) la; 4) mer. 594. 1) x<-3, x>3;

2) -5<x<5; 3)x<-4, x=24; 4) -6<x<6. 598. 2) a:%; 4) a:—%-
599. 2) -3<x<83; 4) -4<x<4. 600.2)-3<x<3; 4)-5<x<3.

601. 2) (-3; —4,5), (2; —-2). 602. a=2. 603. k=-13; na, Touka (0,6; -1,8).

604. 2) Ila; 4) mer. 605. 1) Bospacraloomasd; 2) yOwiBaomas; 3) BO3pacTaio-

mas; 4) He #ABIAeTCH HU Bo3pacTaiolmeid, Hu ybmBaoomei. 606. 3 m/c’.
il

609. 2) (3; -16); 4) (3; 20). 610. 2) (0; -5); 4) [8 E] 611. 2) x=-2;

4) x=2; 6) x=%. 612. 2) Her; 4) mer. 613. 2) (1; 0), (0,5; 0), (0; -1);
4) (0; 0), %; 0|, 614. y=x2-2x+3. 616. 2) k=-10. 618. 1) y=2(x—3)%
2) y=2x2+4; 3) y=2(x+2)>-1; 4) y=2(x-1,5)*+83,5. 620. y:_§x2+

4 3. 11 5 21 . : i ‘ :
+3x+2. 621 2) [ o 4] 4) [E’ -4—]. 622. 2) (1; 0), (-5; 0), (0; 10);
4) (0; 14). 626. 7,5+ 7,5. 627. 5 m 5. 628. Cropona, napajulejbHas CTeHe,
paBHa 6 M; apyrue cropoHel mo 3 M. 629. Her. 630. 1) Ilpu x=1 HanMeHb-
miee sHaueHue y=-5; 3) npu x =1 maumenbinee sHavenue y=-2. 631. 1) a>0,
b>0, ¢>0; 2) a<0, b<0, ¢<0. 633. 1) Yepes 5 ¢ saubonpmas BbICOTA paB-
Ha 130 M; 2) (5+J2_6} c. 634. 2) x,=2, x,=0,5; 4) HH OpH KaKHX Jei-
erBUTeNbHBIX Xx. 635. 2) (1; 1), (2; 4); 4) (-5; 18). 636. 2) x<-6, x>6.

637. 2) (5; 0), (-2; 0), (0; 10); 4) (1; 0), [-1L; o], (0; -11). 638. 2) (-1; 4);
4) [_l 1]; 6) [ 2 _61. 640. 2) HauGosbimee sHadyeHHe paBHO 4; 4) Ha-

MMeHbIlee 3HAYEHHE paBHO 3— 641. 150 m u 150 M. 642. 200 m u 400 M.
643. 2) p=1, ¢g=0. 644. 2) p=-4, ¢g=3. 645. 1) x;=1, x,=-5; 2) %, =0
x,=1, x3=2. 646. 1) a=1, b=-2, ¢=0; 2) a=1, b=-2, c=4; 3) a=-2,
b=8, C=~‘6. 647. k1=6g k2=2o

fnaea Vl. 650. 2) 3x*-x—-1>0; 4) 2x?+x—-5<0. 652. 2) 3<x<11; 4) x<-T,
x>-1. 653. 2) x<-3, x>3; 4) x<0, x>2.654. 2) 2<x<1;4) x<-3, x>1;
6) x<-1, x>§ 655. 2) x_6; 4) x<-4, x>2. 658. 7, 8, 9. 659. ITomoxn-
TeJbHBIE 3HAUEHWS Ha MNPOMEXYTKax X <—3, x>2; oTpHIaTeJlbHbIe — HA HH-
TepBate —3<x<2. 660. 2) x<-1, x>4; 4) ~1<x<4. 66l. 2) x<_%, x>2;
4) x<-0,25, x=21. 662. 2) x=T; 4) pemenuit mer; 6) x — moboe nelcTBU-
TenbHOe uucao. 663. 2) Pemenuii Her; 4) pemmeHmii Her; 6) x — smoboe neii-
CTBHTeJIbHOe uucyio. 664. 3) x <-2, x>0 4) x<—47, x>\/_ 6) x<-5, x>3;

8)-2<x<-1. 667. 2)x<_§, x>§' 4)-1<x<4; 6) x — nwoboe neilicTBHTENH-

Hoe uumcao; 8) x=-3. 668. 2) x — nwoboe peilicTBUTENbHOE uHCH0; 4) x#i.
6) _1sxso. 669. 2) Pemenunii mer; 4) —0,5<x<3; 6) x — moboe neiicTBH-

TesibHOE uncyao. 670. 2) x=1; 4) x — nwboe geiicTBuTenbHOE uncHo. 672. —6 <
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<r<2. 673. r<-3, r>1. 675. 2) -5<x<8; 4) x<-5, “3% 676. 2) x <0,

x>9; 4) -83<x<0; 6) x<-1, x>3. 677. 2) —§<x<0 x>§° 4) 2<x<2,
x>5. 678, 2) -T<x<T; 4) 4<x<4, x>4; 6) x=-2, 2<x<5. 679. 2) -3<
<x<4; 4)-3,6<x<7. 680. 2) -2<x<-1, x=>3. 681. 2) x<0,5, x>1;
4) xc—%, O<x<é~, x>§_ 682. 2) ~4<x<-2, ¥>3. 683. 2) -3<x<—1;
4<x<5. 684. 2) x<-2, 2<x<6. 685. 2) x<-3, -1<x<2, x24.
686. 2) ~/15<x<-3, O<x<.15; 8)-8<x<-1; 4)x<-5, x>2;
5) —1<x£—§; 6) x <-4, —4<x<%, x>4, 687. 2) x<3, x>4; 4) x<3,

. Ty A gl 1,
x>4; 6) x<-6, x>6; 8) 4~\x£4. 688. 2) stsz, 4) x<0, x;a,

6) %<xc4; 8) ~2cx<%. 689. 2}x<—;—, x>1; 4)x#-5; 6}x:—g.
690. 2) Pemmenmii Her; 4) pemeHuii Her; 6) pemenuiti Her. 691. 2) x <-4,

1<z<1; 4)x<+%, 4<x<T; 6)::{—%, 2<x<3. 692. 2) -1<x<5;

4) -5<x<2; 6) x< —g, x 2 -:li 693. 2) x — nm0boe JeificTBHUTENBbHOE YHCJIO;

4) pemenmnit HeT; 6) ;:;<x<1; 8) x — mo6oe pgellcTBUTENBHOE YHCJIO.

694. 2) x%%, x23; 4) x==; 6) pemienuit mHer. 695. 2) x<—J§,

3
—%<x<,f_' 3) x<-4, -1<x<1, x>1. 696. 2) -2<x<-1, %cx-:-g-

3) —§<xS—-5- 1<x<2. 697. He menpme 12 kM/4. 699. 1) x<-3, -2<x<1,

x28; 2) -83<x<-2, -1<x<1; 3) x<-2, ~J§<x<J§, x>2, 700,03 1; 2:
3 mmm -1; 0; 1; 2.

o

A

YnpaxHesus Ans nostopeHus kypca anrebpst VIl knacca. 701. 2) :g
4) -E; 6) 3,485; 8) 4,5. 702. 2) x;,=3, x,=-4; 4) x,=0, I'*‘“_IE
6) x1.2=:l:-g; 8) x——— 706. 2) y>-2; 4) x>-4; 6) x&ll% 707. 2) —5; —4;
-3; -2; —1 0; 4) 4. 708 2) (2; 1); 4) (-13,5; —27,5); 6) (6; 6); 8) (1; 2).
709. 2) <x£10 4) x>17,2. 710. 2) -15; -14; ...; -1; 0. 711. 2) x,=8,1,
x2=—21 4) x,=4, x,=-3; 6) x,=0, x2='—?-. 712. 2)xs -3,4, x>7,4;
1 k: 3 29 pe
4) x€—2§, x21; 6) x<- = x?— 713. 2) 0,004; 4) 1375 715. =0,1%.

716. 2) 1-:13-; 4) 52 9 ; 6) 2_ 717. 2) 31<J_o 4) J1,3>2,7. 718. 2) a=-11;

<k i B 32 J2 ]
4) a=7. 719. 2) —44. 720. 2) (J15-b)(J15 +b); 4) T ]J_

721. 2) %; 4) 21; 6) 200. 722. 25 cm®. 723. B 1,6 pasa. 724. 2) —-3xy°\[5xy.

322 OTBeThl



725. 2) -4,22. 726. 2) 8. 727. 2) 15/2-5; 4) 2xx. 728. 2) 3-a%
4) —ab. 729. 2) x=5%; 4) x=-1; 6) x=3i. 730. 2) x, ,=+11; 4) x,=0,
Xy;=-5; 6) x;=0, x,=12. 731. 2) y,=0, y,=9; 4) x,=0, x,=9; 6) x; ,=+1,5.
732. -12—5 om, 2% cM. 733. 8 cm, 32 cm. 734. 2) x,=-4, x,=0,5; 4) x,=0,5,
x,=-2; 6) Her KopHeii. 735. 2) x, =10, x,=-2; 4) x; , =+2,/2; 6) x; , =6+ /29,
736. 2) x1=§, x2_125 8) x; y=15. 737. 6) x,=8, x,=-3; 8) x,=7, x,=—11.
738. p=5, g=-150. 739. 2) x*—bx+c=0. 740. 2) x, ,=13, x3‘4=i%;
4) x; ,=13, x3,4=iJ§. 741. 2) x, ,=%2; 4) Her KopHe#. 742. 2) x=——1‘;
4) xlml, x,=-4; 6) x=%. 743. 2) x=-2; 4) Her KopHei. 7T44. 2) (x-9)x
X (x +4); 4) (x+1)(2x - 5); 6) 2(x +3)(1 - 2x); 8) L(x - 5)(x + 10). 745. 2) E{*
4) 2::;-_32]; 6) 2:;. 746. 1) (a-b)(a+b)(a?+b*-1); 2) (m+n)(mn-1);
8) m*(m—-1)(m*+1); 4) x(x—1)(x*+1); 5) (4x —y)(4x+3y); 6) (a—1)(a+1)x
x(@a—2)(a+2); 7) (b-2)(b+2)(b-3)(b+3); 8) 3(x+m)(x—3m). 747. 340 xr,
40 xr, 20 xr. 748. 96 kM. 749. 16 npecc-dopm. 750. 18T ¢ ra, 20T cra.

751. 1—5. 752. 30 pmeit, 20 gmeit. 753. 15 w, 12 u. 754. 27 wwm/4.
755. 2) (1; 0); 4) [; 5|, 756. 2) (2; 0), (0; -5). 757. 2) x=0, x_g, x:%.
758. 2) (-4; -4), (-2 0), (-6; 0), (0; 12); 4) [% —i, ©0; 0), (1; 0);

6) (-3; -1), (-2; 0), (-4; 0), (0; 8); 8) [_g;
763. 2) -15<x<-4; 4) x<12; x>13. 764. 2) chc\/g; 4) x<—J§, x>J§.
765. 2) -9 <x<6; 4) ~2<x<0,1; 6) xs%, x>2. 766. 2) x=-12; 4) x — mo-
Goe meiicrBuTesnpHOe umcio; 6) pemenuit Her. 767. 2) x — n06oe meiicTBUTEND-
HOe yucso; 4) x — yoboe gelicTBHTENBHOE uHca0; 6) x — mM06oe meiicTBUTEND-
Hoe yucio. 768. 2) -0,'?<x<~;-; 4) -2<x<1.769. 2) x<-2, x=1; 4) xs—%,

0<x<2. 770. 2) -0,56<x<2; 4) -3<x<0, x>1. 771. Or neca Ao joma.

772. Ha nepBom pyzauuke. 773. JlecaruxaaccHUK. 777. 2) Mensme 400 kM.

778. He Gonee 400 Ix. 781. 2) Pemenuii mer; 4)1<x<4; 6) x>4-l-.

12
782. Bonpme 2 cM, HO MeHbme 3 cM. 783. He menbme 4 M/4, HO MeHbIIe

5 M/4. 784. Mesxzay 18 u 19 wacamu. 785. 2) x<%, x>3. 786. 2) —4,6ab’\[ab.
787. 2) 42; 4) 3. 788. 2) 2/a—1; 4) —,/3. 789. 2) 4(b )- 4) 2. 791 k>%.

792, k=3, ky=-1. 793. 2) x,=1,2, x,=-2; 4) x=3; 6) x=2. 794. 2) y+4.
795. 6 kM. 796. 15 xm/u. 797. 120 kM. 798. 3 kM/4, 20 Km/4. 799. 120 p.,

-3/ (-1; 0), (-1,5; 0), (0; 3).
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20 p. 800. 12 Baronos, 190 T. 801. 5 sucros. 802. 30 r, 24 r. 803. 16 uim

48 obespsn. 804. 2) 2%%::%7; 4) x<—1%, x>-1. 805. Bricora Goabme

3,1 cM, cpegHas auHus Gonesme 6,2 cm. 806. Boasme 8 c. 807. Boasme 5 cwm.
808. 2) x<-7, -1l<x<2; 4) —lsx‘:—é—, x>-;-. 809. p=5, ¢g=-14.
810. 2) p=14, g=49. 811. y=—2x>+11x-5. 812. y= %xg. 813. 2) a=-1,

r
%=A3, Q=B3, =C?® u yum-

a :
ThiBasg paBeHcTBo ABC =1, sanucars IaHHOE BepaBeHc?rBo B Bujge A+ B3+
+C%>23ABC, xoropoe mpeobpasoBats K Buay (A+B+C)(A%2+B*+C?- AB-
— AC—-BC)=0. HepasencrBo A%+ B?*+C?> AB+ AC + BC mnonyuaeTcs CJIOMKe-
HueM HepaBeHcTB A%+ B?22AB, A*+C?22AC, B*+C?>2BC; 2) clIOXHAThL He-
paBeHCTBa /s CpelHero apudMeTHYeCKOro # CpPeJHEro reoMeTPHYecKoro:
be +%€ > 9., g ab > 2a, ab + be > 2b; 3) BBIYECTH M3 JIEBOM YACTH HEPABEHCT-
c

b b
Ba NpPaBYI0 M UYHCJIHMTE]h MOJydeHHOH Apobu sanucats B Buue (a+b)(a—b)*+

+(b+e)(b-c)i+(a+c)(a—c)’; 4) cm. ykasanme k 815(3). 817. 1) x, ,=+2;
2) xy 9=%1, x3 4=%3; 3) x;=-1, x,=2; 4) x; 5= _li‘/g; 5) x;=0, x5 3=%2;
6) x, =14, x, ,=16. 819. r, ,=+1. 820. x*—343x+81=0. 821. 1) %;
2) -5%; 3) 339,5; 4) 373%_ 822. r,=2, r,=-8. 824.-3. 825. -8.
826. a=-3, b=6, ¢=0. 827. Yepez 0,6 c. 828. 1) (a—\fg)(a+\/§)(a2+1);

2 2
2) (a-1)(a+1)(a-2)(a+2). 829. 1) “+3b”; gy B+80 . gy 40 —6Gaba O
a+

b=-1, ¢=2. 815. Ykasanusa. 1) O6osnauas £

2a +3b’ a-b

830. 21 m/c, 147 m. 831. 56 c. 832. 14 mun, 18 mun 40c. 833. 6 c. 834. 1 u.
835. 5 u, 7,5 u. 836. 1) 84,4; 2) 13,4; 3) 43,8; 4) 80,2. 837. 1) 959,72;
2) 22,02; 3) 6,13; 4) 4,4. 838. 1) 43,37; 2) 71,79. 839. 1) 4,9; 2) 2,9;
3) 59,9; 4) 63,3. 840. 1) 2,1; 2) 5,3; 3) 2,0; 4) 3,5. 841. 1) 90,4; 2) 29,8;
3) -32,5; 4) 165,7. 842. 1) 1,1; 2) 0,8. 843. 1) x,=-61, x,=123; 2) x; =
~-143, x,~-38; 3) x,=6,3, x,=3,4; 4) x,=-8,T; x,=7,2. 844. 1) x; ,=
=12,3, x5 4,=13,1; 2) x, ,=*1,5, x3 ,=+2,4. 845. Jlokasars, 4T0 1+3+5+...+
+(2n+1)=(n+1)% 847. n=2. 848. 100=80+20, 100=40+60. 849. Vka-

saHue. Bospectm ob6e uacTm paBeHcTBa B KBajpar. 850. x,=2, x2=—g~.
851. 3_4‘/5. 852. 40 sun m 60 sum. 853. 60 mau 40 nucroneit. 855. 158.
858. 9. 859. 24. 865. 10989. 874. 3. 877. x;=y; =0, xy=y,=2.
879. 3 926 341. 885. 1) l—sxa; 2) 0; 3) 25 4) % 886. 1) x,=2, x,=—-1-./5;

7
2) x,=0, x,=1, x3=1+“;fl_; 3) x,=-4, x,=0, x3=2, x,=6; 4) x — n060e
3+2J3’ x3=‘,g2_3, —

gucyo, Takoe, uro 2<|x|<3; 5) x;=-4, x,=-
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6) x,=-6, xz=—3—\/§, x3=—3+\/§. %=0: 1) x1=3_2\/g’ s x3=3+2\{5;

8) xl=¥, x2=—%. 887. 1) (2; 3}; {_2; —3}; 2) (3; 4)’ {4; 3);
3) (2; 3), (35 2); 4) (-4; -3), (-4; 2), (3; -3), (35 2); 5) (1; 2), (25 1); 6) (0; 0),

6; 3), (3; 6), (-2 1), (1; -2); T) (-3; -5), (3; 5), [——- *—] [5 13),

8) (—4; -5), (4; 5), (-33; —3), (3,3; J3). 888. 1) (1; 2), (2; 1); 2) (4; 3),
(3; 4); 3) (0; 2), (0; -2), (1; -3), (-1; 3); 4) (2; -1), (-1; 2); 5) [2- L1

[1 2] 6) (0; 0), (JT; Y1), (75 —J7), (J19; -J19), (-/19; {19), (2; 3),
25 -3); (3 2), (-3; -2); 1) (25 1), (-1; ~2); 8) (~4; -2), (4; 2). 889. 1) r, =6,
r,=2;2) r=0.894. a>0, >0, a#b. 895. -0,5<r<0. 896. r>1. 898. a=-2
900. r<0, 4<r<4,5. 902. ,-<_§, r>3+2J2. 904. 1) ¢>0; 2) c<0. 908.

—g<a<_—%, —%<a<0. a>1. 909. a<-4, —%<a<0. 910. 1) (x+2)(x—-3) x

X(x—5); 2)(x+2)(x+1)(x—1)(x—-3); 3) (x—1)(x+2)(x2+x+5); 4) (x+2)(x+4)x
X(x2+5x+8). 911, (F* -2+ 1)(x2+x+1). 912. 1) (x—-1)(x2+1); 2) “f;
+

3) x+1; 4) X*3. 5 X+2 944 ) x<-£, -—1<x<£, x>4,
2x+1 x-2 2 2 3
1 <x <. —<x<l; 4) x<-3, 1<x<3; 6) 0<x<3; 8) xsg.
J‘ 7’ J_ 2
MpakTuyeckue v NpUKNagHbie 3agaum

Inmaga |. 1. Ilpamepro 50 cyrok. 2. 1) 40<F<TT; 2) -15<C<0. 3. 25 uacos.
4. 20<F,,,<50. 5. 1)1<E<6; 2)54<E<128. 6. 1) He ycneer; 2)ycneer.
7. Moxno. 8. 8 mam OGonee samau. [nasa Il. 1. C=12,9. 2. h=9,4 m.
3. v=1700 xkm/c. 4. T~254. 5. 1) P=2424 Br; 2) P=0,5 Br; 3) P ~3200 Br.
6. 1) 14,75 M<L<15,25M; 2)840Br<P<860Br. 7. 1)0,1-107 mm; 2) 0,01 x
x 10" km*. 8. ~9,46-10Z kM. 9. $S=2,2-10%km. 10. 0,1°C. 11. 1) 0,01 c;
2) 0,01 cyrox; 3) 0,1°C; 4) 0,1°C; 5) 1 m; 6) 1-107 gesnoBer; 7) 1-10% xm?;
8) 1-10° km® 12. [309,7; 342,3]. 13. 1) 18,8 M*<S<19,2m%; 2) 1672 cm<
SP<1689cm. [nasa Ill. 1. a) 138 H/mm?;, 6) 76 H/mm2. 2. 102,9 xM.

2
3. a) 134 ¢; 6) 316 c. 4. a) Cosnagalor; 6) coBnazaior. 5. I:u a) 1=0,30 m;

4n®’
6)l=1,2m. 6. a) R= ‘ﬂf-; 0) R:Jﬂ. 7. V=T,9km/c. 8. 1) VBemmuurca
nH 2nth

npumepHo Ha 15%; 2) yBenmumTca npumepHo Ha 6%. Mnasa IV. 1. 5u m T
2. 20%. 3. 24cm. 4. t=1,6 c. 5. t;=0,4c, t,=2c. 6. 301. 7. a) 69,5 cm;
6) 39,6 cm. masa V. 2. 5 M, 10 M. 3. y:-—7-1§x2+gx. 4. S=n(9-x%. 6. 10.

3
7. 12. I'nasa VI. 1. Hocne 2-if cekynasl noaéra. 2. 1) He Gonee 30 ner; 2) He

Gonee 50 smer; 3) moxer, ecsm £>95 ner; 4) He MoOKeT.

2) -
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3apanus «Mposepb cebal»
Fnaesa |. 2. a) x<2,4; 6) x=2-15; B) x<5. 3. a) 4%<x<6i; 6) x=3;
B) x<-5. 6. a) x<2§; 6) x>13. 7. a) x<-4,5; 6) -6,6 <x<3,5. 8. a) —6<
<x<10; 6) xsug, x>1. 11. Tlpn x<6,5. 12. 10<x<30. 13. %<x<4.

masa 1. 1. 0,(4). 2. 4,4301-10'; 4,83-107'; -2,5-107'. 3. = 2664,89.
4, =0,429. 5. 7,458-10% 2,6-1073; 3,056. 7 ~2,3. 8. =3,3. 9_. = 0,909.
10. 5,63 -10*, 8,0208. 11. =8,5. 12. 1) =73,2; 2) =0,0761. 13. = 7,28.

fnasa . 1. 7>48; 2/3<3(2; 2.63; 6; 5; g; 17; 27. 3. -2,2;
7-2/10; 1. 4. 2a2a. 5. x-3; -1 5ﬁ2[7a)46<f

Ny o
6) 2,37 <56; 8. 6) -10; B) —/3; 1) 2. 9. Jx’y. 10. . a1, 34+ 22

12. 5. 13. 40|xy|. 14.6) — L 15. a) Jx+2+3; 6) J_—l. 16. x<22,
x(\/;+J;;) 1

fnasa IV. 1. a) x=0; 6) x;=-1, x,=2; B) x,,=%t=; T) 5,=0, x,=1%;

) x”:%; e) x;=17, x,=-1; x) x,=-2, x2=%; 3) Her KopHeii. 2. 1) (x—-2)(x+

+3); 2) (x+1)(2x—3). 3. 9 km/u; 12 km/4. 4. (8,5; 0,5). 5. x=-15. 6. —11x.
7. 12 kM/4, 16 xm/4. 8. a) (6; 9), (-9; —6). 9. a=1. 10. gx*+p(g+1)x+

e e 1,2) |_1, 2) (4.3) [ 4 _3
+(g+1)?=0. 11. x=-1. 12. 25. 13. [2 3] [ 7 3}. [5. =) [ =

5|
fmaga V. 1. -4. 2. x,=0, x,=2. 3. y>0 mpn -1<x<1; y<0 npu x<-1;
x>1. 4. x>0; x<0. 5. (3; 0). 6. xg=-2,6, y=—6. 7. ®yaxnua ydOuiBaer

npu xs—%, BO3pacTaeT IpH x?——% (puc. 76). 8. y=6%. 9. Puc. 77
10. y=-x*+4x. 11.a>0, b<0, c¢<0. 12, a) Puc. 78; 6) puc. 79.

naga VI. 1. a) -0,2<x<0,2; 6) x<-30, x>30; B) -1<x<4; r) x — moboe
Je#icTBUTENBHOE dYHCJIO; ;) HeT pemeHuit; e) x=-10. 2. x>1, -2<x<0.

3. a) xs—;-, x>5; 6) x<1, x23,2; B) 0,4<x<2; r) Her pemenui. 4. —6<
<x<-8, 0<x<5. 5. a) 4<x<10; 6) x<-9, x>-1. 6. —4%$x<—3, x>2-;-.

7. ¢>4. 8. -3<x<-1, -1<x<5. 9. Ecim a=1, 10 x<1, x>1; ecim a#1,
TO X — J1000e AeHcTBHUTEIBHOE YHCJIO.

\__| t : /
—2\ al, iy % i > /
| 0] /1 x \
\\ / |I / \ I:_r"l
\\P / 1 ! \ . /
23 4 [ V4 N
o 1 3 x
Puc. 76 Puc. 77 Puc. 78
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YKasaHua K pelueHMio 3aAa4y NOBbILUEHHOW TPYAHOCTHU

856. BocnosnnsoBaTecss paseHcTBom 111=3-37, orkyma 333=9.37 u 555=
=15-37. 857. Yucno 11'" oxamHumBaercsi nupponrt 1. Yucao 12'? oxamumsa-
eTcd um‘ppoﬁ 6, Tak kak umcsao 12! oxanumBaercs mudpoit 6 (IpoBepuTH yM-
HoxeHueM), 12!2=(12%)%; a mpomsBemeHMe UYHCes], OKAHUYHMBAIOIIUXCH nugpoit
6, raxme oxaHumMBaerca nupponr 6. Umcao 13'* oramumsaerca nmdppoit 3,
TaK Kak uucao 13* oxanumBaerca mudpoit 1 (IpoBepuTh YMHOMKEHHEM), IIO-
aromy umcno 13'2=(13*)® taxxe oxanuupaerca nmudpoit 1, a uneno 133 =1312x

X 13 — uudpoi 3. JlanHOe uMCcIO OKaHUYMBAeTCA HYJ6M, Tak kaxk 1+6+3=10.
858. JlarHoe umMciO OKaH4YMBaercs mudpoir 4, Tak kKak 19821982=(19824)195 x
x 19822 u B BTOM INpOU3BEJEHUH ImepBoe YHCJO OKaHuYuBaercs unudpoi 6
(cM. yxasanmme kK 3sagaue 857), a BTOpoe — mucpoit 4. 859. Ilpoussenenue
ABYX HATypaJbHBEIX YHCeNl OKaHUYMBAETCA HYJIEM TOJBKO B JIBYX CIyYadx:
1) xorma xorss OBl OZHO M3 JTHX UMCe] OKAHYMBAETCA HYJE6M; 2) OZHO H3
9TUX YHCeJ OKaHuyMBaeTca Hudpoil 5, a ApPyroe — 4éTHOE UMCIIO. BBISCHHUTE,
CKOJIBKMMM HYJsAMH OKaHYHBaeTCH MIpousBeleHue uHuces or 1 mo 10, zartem
or 11 mo 20 u 7. a., o6paruB ocoboe BHMMaHHMe Ha TpousBedeHue ot 41 xo 50
1 or 91 go 100. 860. MsBecTHO, YTO HPHU JAeNeHMM cTeneHHM umuciaa 10 c uro-
6bIM HaTypaJIbHBIM IOKasarteneMm Ha 9 ocratok paBeH 1. IlosTomy mpu pese-
Huu umceaa 10% +10' ma 9 ocrarox pasen 2. 861. IIpu pemeHMm Takux 3a-
Aad IO0Je3HO MCIOJb30BaTh CJefyIOIee CBOMCTBO HeJMMOCTH UHCEJ: eCcid
HATYpPaJbHBIE YMCJIAa N U m JeJATCA HA HaATypajlbHOe YHCIo k, TO 4YHcaa
n+mu n—m (Upu n>m) Takxe geasarca Ha uucno k. Ilpoussemennme (n—1)x
xn(n+1)=n®-n, roe maTypasbHOE UMCIO N =2, TPEX TOCJeAOBaTeNbHBLIX Ha-
TYPaJbHBIX 4YHCEeN JeauTcsas Ha 6, TAK KaKk ONHO M3 HUX JeJMTCH Ha 3 H
xoTa Obl OZHO M3 HHUX ABJIAETCA YETHLIM. BBIUTeM M3 AaHHOro umcaa né+ 11
u uncno n®-n (c uensio yHWYTOKeHMS n®) u NpuMGABUM 3TO Ke UHMCIO nd+
+11ln—-(n*-n)+(n®-n)=12n+(n®-n). Tak Kak 12n menurcs Ha 6 um n®-n
Aeaurca Ha 6, TO MX cymMMma, T.e. DAHHOE YMCJO, TaKKe JeauTcA Ha 6.
862. Cm. ykasanue k 3sagade 861. 863. Ma pas/ioseHHs NAHHOIO 4HCJa HA
MHOXHUTENH n°—n=(n—-1)n(n+1)(n*+1) caemyer, 4TO 5TO YHCIO HAEJUTCSH
Ha 6 (cm. ykasanue k sajgaue 861). Ecam Hu omHO M3 umcen n—1, n, n+1
He penuTca Ha 5, T0 n=56m+2 unmu n=5m+3, rme m — uesoe uwmciao. Ilo-
KazaTh, 4TO B 00OMX aTMX ciayuaax ducno n®+ 1 gemurcs ma 5. 864. IToka-
saTh, uro n°-5n*+4n=(n-2)(n-1)n(n+1)(n+2). 865. Banumem wuckomoe
NATUBHAYHOE UHMCIO X B BHJE CYMMbI DaspsifHEIX ciaraemerx x =10 000a +
+10006+100c + 10d + ¢, roe a, b, ¢, d, ¢t — uudps, npuuém a#0. ITo yero-
BHIO 3aZa4yu BTOpoe uHcyao y=9x =10 000¢+ 1000d + 100¢ + 10b + a. Bamerum,
49T0 ecaw a>1, 1o uyucao 9x mecrusHauHoe. CiezoBaTenbHO, a=1, MOATOMY
t=9 m paBeHcTBO y=9x Taxoso: 90 000+ 90006+ 900¢ + 90d + 81 = 90 000 +
+1000d +100c + 10b + 1, orxyza 899b + 80c +8 =91d. Ma sToro paBeHcTBa cie-
Ayer, uro b=0, Tax kak npu b>1 sesas 4acTs paBencrsa Gosbmre 899, a mpa-
Basi 4acTb MeHbINe uiam paHa 91.9=819. Us pasencrsa 80c+8=91d cue-
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ayer, atro d#0 u d pmenurca Ha 8, T.e. d=8, u nmoaromy c=9. 866. Ecin
mepBoe TpéxsHadHoe uyuciao x=100a+ 10b+¢c, rme a, b, ¢ — nudppsr u a#0,
To BTOpoe umcao y=100c+10b+a u c#0. Pasrocts x —y=99(a—c). Ilpen-
mosoxkuM, 9ro 99(a—c)=n? rme n — HarypaabHOoe umciao. Toraa n AeauTcs
Ha 3, T.e. n=3k, u nmoaromy 11(a—c)=Fk? W3 3TOr0 paBeHCTBA JOJIKHO CJe-
JoBaTh, 4To k genurca Ha 11, HO Torjga pasHOCTHL 4 —C JAOJIKHA JAEJHTHCH
Ha 11, a sroro He Moxer ObITh, TaK Kak a W ¢ — nudpsl. 867. Bocmoasso-
BaThcA paBeHcTBOM 35x + 65y =6(3x + 8y) + 17(x +y). 868. Ilokasars, 4TO CyM-
Ma KBAJpPaTOB [JBYX HEYETHBIX 4YHCEJ SABIAETCSH YETHBIM YHCJIOM, He JeJd-
muEMea Ha 4, ¥ 9TO TAKOe YHMCIO He MOXKeT OBITh KBaJpaToM HATYpPaJLHOTO
gyucaa. 869. Cymmy S KBajjpaToB HATH MOCJHEAOBATENbHBIX HATYPAJIBHBIX YH-
cell MOKHO 3ammeaTs Tak: S=n-2P+n-1P+n*+(n+1P2+(n+2)’=5x
x (n?+ 2), rme HaTypanbHOe 9Hcao n > 3. Ecom npepnonoxkuts, aro 5(n’+2)=k?,
rae k — HaTypajibHOe YHCJO, TO YHMCJIO0 k AOJIKHO AEeJUTHCA Ha 5, M IO2TO-
My uguciao n?+ 2 TakiKe AOJIKHO AendThes Ha 5. OpHAKO MOKaykeM, YTO YHC-
0 n®+2 He genuTcA HA 5 HM NPH KakKoMm HarypaiabHOM n. Ilpm aenenunm
HATYPAJBHOTO YHCJA 11 HAa 9YHCJIO 5 OCTATOK r MOXKeT ObITE paBeH ONHOMY H3
gucen 0, 1, 2, 3, 4, r.e. n=5k+r, rue k — HeoTpHDAaTeJNbHOE IeJO€ YHCJIO.
Toraa n®+2=5(5k*+2kr)+r*+ 2. Jlna toro urobul 9TO YHCJIO JAEJHIOCH Ha 5,
HY>XHO, 9To0Bl umcio 2+ 2 gemmnock Ha 5. Ogmako mpwm r, pasaom 0, 1, 2,
3, 4, sHaveHHs r°+ 2 paBHEI cooTBercTBeHHO 2, 3, 6, 11, 18. 870. Ilannoe
guesno a=n?+5n+16 moxkuHOo 3ammcaTte Tak: a=(n-4)*+13n. Ecam aTo umc-
no penarca Ha 169=13:13, to uncno (n—4)® u uucno n—4 penarca m@a 13,
T.e. n=4+ 13k, rae k — HeoTpunaTenbHOe Tesoe uucao. Ho torma a=169k%+
+13(4+13k)=169(k*+ k) + 13 -4, a aro uncio He Aenurca Ha 169. 871. Hyx-
HO /0KAa3aTh, 94TO eciau XoTA Obl OJHO W3 HATYPAJbLHBIX 4HCeNX n, M He Je-
aaTea Ha 3, To M uwmcao n®+ m? me pesmrea Ha 3. Ilyers uHeno n He Je-
aaTca Ha 3, T.e. wam n=3k+1, uim n=3k+ 2, rage k — HeoTpHIaTeIbHOE
nesoe ynucno. Torga wam n?=3(3k%*+ 2k)+ 1, moa n?=3(3k*+4k+1)+ 1. B 0bo-
MX caydYaAxX NpH JleJleHMH uuciaa n’ Ha 3 ocratoxk paseH 1. Iloaromy mpm
pesesnn umuena n’+m? Ha 8 ocraTok paBeH 1, ecom umMcio m genuTea Ha 3,
WUIM OCTATOK paBeH 2, ecJH 9YHCIO M He jAedauTca Ha 3, T.e. uucno n’+m?
He pemurca Ha 3. 872. Ilokasars, uTo ecom n=Tm+r, rae m — HeOTPHIA-
TenpHOE TeJioe YHCI0, A I — OCTATOK OT jeJieHHsA dY@caa n Ha 7, TO
n—3=Tk+r*—3, rae k — menoe HeorpumareiabHoe umcao. Ocramoce mOpo-
BEPHTH, UTO TPH KaykAoM 3Havenud r, passom 0, 1, 2, 3, 4, 5, 6, umcno
-3 me pmemmrca Ha 7. 873. Tak Kak p — mpocTOe YHCIO, TO OHO HEYETHOE:
p=2k+1, rae k — HarypanbHOe yucio, k> 2. Ilosromy umeno p*—1=4k(k+1)
pemmarca Ha 8. Tak Kak uwmcio p He AenuTcs Ha 3, To p=3m+ 1 wim p=3m + 2,
rje m — HaTypajbHOe umcio. B mepsom ciyuae wmcno p?—1=3(3m*+2m) ge-
JATCA Ha 3, BO BTOpoM ciydae uuciao p’—1=3(9m?++4m+1) Taxxe menmr-
cs Ha 3. 874. lipu n=3 spauenme n’+8=17 — npocroe uucyo. Ecom n>3,
n — mpocToe uHCJio, TO uHeao n’+ 8 He sABASeTCA NPOCTHIM, TaK Kak
n?+8=(n?2-1)+9 genmrca ma 3 (cm. ykazanme K 3amade 873). 875. Tax xe
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Kak # B 3asaue 873, mokasaTh, 4TO IpPH JeJeHWH p° Ha 4 M Ha 3 OCTATOK
pasern 1. Ilyers r— ocraTok or jeseHus umciaa p’? Ha 12, T.e. p’=12n+r,
rie n — HATYPajJbHOE YHCIO, a r — uejoe uucao, 0<r<11l. Tak xax 12 pge-
Jurca Ha 4 ¥ Ha 3, TO HpH Aenenuu uucia 12n+r Ha 4 moaydaeTcs TAKOM
JKe OCTATOK, KaKOW M NpH JeJleHMH 4Yuciaa r Ha 4. AHaJONHYHO TPH Jee-
HUM 4ymciaa 12n+r Ha 3 mosydaeTcs Tako# ke OCTATOK, KAKOH M NpH Jeie-
HAM 4ucna r Ha 3. Wrak, npu gemeHun uucia r Ha 4 U Ha 3 0OCTATOK pa-
BEH I. IIposepkoit MoKas3aTh, q9TOo cpenn qHcel r, paB-
seix 0, 1, 2, ..., 11, rombko r=1 ygoereTBopAeT sTOMYy ycioBuio. 876. Boc-
HONB30BaTHCA paBeHCTBOM n'+4=(n?+2)?-4n’=(n?+2+ 2n)(n*+ 2 - 2n).
877. 3ammcars ypaBHeHme B Buge (x—1)(y—1)=1. 878. 1)—3) Usbasurscs
Ja - b
a-b
, rae a>0, b>0, a#b. 4) BocnonbzoBaTbCsi pPaBeHCTBOM

1
OT MPPAalAOHAJILHOCTEH B 3HAMEHATENAX C IIOMOIILIO (hopMY.I -
1 Ja + b Va +b

Jodb et
1 1 1

(@+n)a+n+1) a+n a+n+1
PaBeHCTBa NPEJCTABATL B BHJe MHOIOYIEHOB CTAHJAPTHOIO BHUAA ¥ CPABHHUTH
ux. 879. BocnonbsoBarses pasencTBom samaum 878(5). 881. Ilpeo6pasosaTs
HMCXOJHOe paBeHCTBO K BuAy (a+b)(b+c)(c+a)=0. 882. ITokasars, uTOo HaH-
Hoe BeIpaxkeHue pasHO (a—b)(b-c)(c—a). 883. IlpeobpasoBaTs HCXOLHOE pa-
BeHCTBO K BuAy ab(a—b)+c(a®-b% =abec(a®—b?) +abc(a-b). Neneauem obe-
HX dacTe# BTOro paBeHCTBA Ha (a—b) moayuaercda paBeHCTBO ab+be+ca=
=abc(a+b+c), oTkyna nenenuem Ha abc nmosnyuaeTcsa paBeHCTBO, KOTOpOe HYX-
HO mokxasaTh. 884. Ilonesso BBecTn 0603HAYEHHE S,=x"+y", roe n — Harty-
panpHOe umcio. Ilo yeaoBmio S,=x+y=a, xy=>b. [Mosromy S,=x%+y?=(x+
+y)*-2xy=a®’-2b. Ilokasats, uro upu n>3 cupaBeanusa (opMmyia
S,=aS,_,-bS,_,. Tlo sroit (opmysne noouepénHo BhIpasuTs S;, S,, S;, Sg
4epe3 @ u b. 885. 1) Cravasia CIOKHUTH TPETHIO M YeTBEPTYIO APOGH JAHHO-
IO BBIDAXKE€HH#A, K Pe3yJbTAaTy NpUGABUTHL BTOPYIO ApoGb M K HOCJEZHEMY pe-
3yJabTaTy npubaBuTh mepByio Apobb. 2) IIpuBectu npobum Kk obmemMy 3HaMeHa-
TeNI0 M YIPOCTHUTh YHCIHTENb MoJy4eHHOH apobu. 3) Ilokasars, uTo mpH

1<x<2 copaBeinuBLEl paBeHCTBA Jx +2Jx-1= J(l +4x - 12 =14+ x-1,
Jx -2Jx-1= \/(1 ~Jx-1p=h- Jx=1|=1-/x 1. 4) Crauana noxasars, uro

IIPM JaHHBIX VCIOBHAX MOAKODPEHHbLIE BEIPDAXMKEHWS [JaHHOrO BRIDAXKEeHHA MTOJIO-
XXHUTeJIbHEI M ero 3HaMeHaTeJ b He paBeH HYJIO, 3aTéM HCKJJIIOYHUTL HPpaIHo-

HaJbHOCTE B 3HAMEHaTe/le YMHOKEHHEeM YHCIUTeNs ¥ 3HAMEHATelda Ha
(Wm+x+ \/m —x). Ilpu panpHe#HmUX npeoGpa3sOBaAaHMAX BOCIOJB3OBATHCH pa-
BeHCTBOM /(n? —1)’ =1-n npu O<n<1. 886. 1)—4) Hcnonssysa onpexee-
HH€ MOJIyJIA 4HCJia, PACCMOTPeTh Pa3NWYHBIE CIyYad 3HAUEHUS MOJAYJA BhIpa-

JKEeHH, coAepsKallero Hem3BecTHoe. 5) IlnA KpaTkOCTH 3anmcH yAo6HO BBECTH
oboznauenwue, Hanpumep x*+3x={. 6) Ypo6HOo BBecTH OGO3HAuUEHHE, HaNpH-

5) Belpa)keHusi JieBOl M mpaBoit wacreit
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Mep x?+6x+5=t. 7) Becrn obGosHaueHue x+l=t, TOorZAa x2+-12—=t2—2.

x

8) IlamHOe ypaBHEHHe MOKHO sanmcarh Tak: x(x+1)(x— 1)(x+2)+f=0, WJIH,
nepemuoXas x Ha (x+1) u (x-1) Ha (x+2), Tak: (¥*+x)(x*+x-2)+1=0,
mosroMy yao6HO BBecTu obosHauenume x°+x=t. 887, 1) CxuaxsiBasi ypaBHe-
HHUA CHCTeMBI, TojaydaeMm (x+y)?=25, orkyma x+y=1=15; nanee NpUMeHHTH
cnoco6 mojacrasoBkM. 2) BelumTas M3 BTOPOro ypaBHeHHs IlepBoe, IOJIydyaeM
x+y="T; nanee NPUMEHHUTHL CHOCOG MOJACTAHOBKH. 3) CriaaneiBasi ypaBHeHHA
cucremsl, moaydaeMm (x+y)’+(x+y)-30=0, orkyga x+y=5 unu x+y=-6;
Iajee TIPHMEHHTH crocob6 moxcraHoBKu. 4) CxiajabiBas ypaBHEHHA CHCTeMBI,
nonygaem x°+x-12=0, orkysna x=3 mmm x=-4. IloacraBnaa sTu 3HAYe-
HEUSS X B omHO (noboe) W3 ypaBHEHHH CHCTeMbI, HAXOAHM COOTBETCTBYIOIIHE
sHaueHnsa y. 5) Brlumras w3 BTOpOro ypaBHeHHs NepBoe, BO3BeJEHHOe B KBa-
Apar, TojiydaeM Xy =2; jajee INPUMEHHTh Cnocob moacraHoBkH. 6) O6ozHauasn
X+y=u, XYy=v U HUCHOJNb3Ys paBeHCTBO 3amauu 884(2), moaydaem cucremy
AByx ypaBHemumit u'-4u’v+2u®-1Tu*=0, v=2u, KOTOPYIO MOXXHO PeIIuTh
croco60M TIOACTAHOBKM. 7) BelumMTas M3 [epBOrO ypaBHEHHUA BTOpOe, MOJy4a-
em (y—-2x)°=1, orkysa y=2x+1 mum y=2x-1. 8) IlpuGasndsa K IepsoMy
yDaBHEHMIO, YMHOMKEHHOMY Ha 5, BTOpOe, YMHOMKeHHOe Ha 7, IoJyuaeM ypas-
merue 12y° - 19xy + 5x2=0, pemas KOTOpOe KaK KBajpaTHOe OTHOCUTEJBHO Y,

HaxoIuM y=% AIH Y —X_ 888. 1) Pazgenus BTOpoe ypaBHeHHe Ha INepBoe,
monyunM ypasHenue 2y°—5xy+2x*=0, pemas KOTOpoe Kak KBaJpaTHOE OT-
HOCHTEJNBHO Y, HAXOAMM Yy=2X WIH y= 1 x. 2) PaszpenuB BTOpOe ypaBHeHHe
Ha mepsoe, mojayuum 12y%—25xy+ 12x*=0, orkyna y= %x HIA gy = %x.
3) U3 Broporo ypaBHeHHs noiydaem y’=5x*+4. Tlojcrasnas 3TO 3HAUEHHE
y? B nepBoe ypaBHeHHe CHCTeMbI, TNOJydYaeM x*—5x?y—16x=0, oTrkyna wniam
x=0, wm x*—5xy=16. Ilpu x=0 no dopmyre y*=>5x*+4 Haxogum y=1il.
Bo BTOPOM Clyuae MONy4aeTcs CHCTeMa ABYX ypaBHenmit x*—5xy =16, 5x°— y=
—_4. Pasjenus IepBoe ypaBHeHme Ha BTOpoe, moxydaem 4y°+5xy-21x*=0,

OTKyZa Y=-—3X WIH y= % 4) Obossavasg x+y=1u, XYy =0 A HUCIOOAB3YA pa-
BeHCTBO x°+y?=u’—2v, mojyuaeM cucTeMy ABYX ypaBHeHm#t u(u’-2v)=5,
v?(u? - 2v)=20. PasaenuB mepsoe ypaBHeHHWE HA BTOpOe, HAXOMUM u = iuz_

IloxcTaBnsAs 5TO 3HAUEHWE U B OZHO M3 YDABHEHUH CHCTEMBI, MOJIy4aeM ypaB-
menue v°—32v°-320=0, KBaspaTHOE OTHOCHUTEIBHO v®, oTkyga v=—-2 Hu TOr-
ga u=1, aiu u=2£/§ H Torza u=\}25. Boappamasch K HEM3BECTHBIM X H VY,
mosiydaeM fiBe cHCTeMBl X +y =1, xy=-2; x+y=4§25, xy:2§[5. IlepBaa us
HEX HMeeT ABa AelHCTBHTeNbHBIX pemenus (2; —1) u (-1; 2), a BTopas He
uMeeT NeHCTBUTENbHBIX pemenui. 5) Obosmavada x+y=u, XYy=0U H HCIOJIb-
aya paBeHcTBOo 3ajgauu 884(1), monyuaeM cHCTeMY IBYX ypaBHEHHI u=§v.

8(u® - 3uv)=65. ITogcraBnsAsa 3HAUEHHEe U M3 NEPBOro YpaBHEHHs BO BTODOE,
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nonyyaem ypapHeHHe 125v°—60v%-65=0, KOTOpoe C NMOMOIIBIO PABJIONKEHHS
ero JIeBO YACTM Ha MHOMKHTENM MOXKHO zammcaTth Tak: (v—1)(125v%+65v+
+65)=0, orkyna v=1, Tak Kak ypaBHenme 12502+ 650+ 65=0 He HMeer Aeii-
CTBUTeNIbHBIX KOpDHed. 6) Cmauana paccmorpers ciayuam y=tx. Ilpu y#+tx,
pPasjieluB IepBOe ypaBHEHMEe Ha X —Y, & BTOPOE — HA X+ Y, IOJYyYaeM CHCTe-
My ZABYX ypaBHeHMH x®+xy+y’=19, x’-xy+y’=7. BeruuTaa u3 mepBOro

VPaBHEHHUs TO! CHCTEMEI BTOPOe ypaBHeHHe, mosydaem 2xy=12, oTkyzaa y =§,
X
7) Pasnenus nepsoe ypaBHeHHWe Ha BTOpoe, mosaydaeM 2y —5xy+2x?=0, or-

Kyjga y=2x Wi y:%x. 8) IlepemHOKasi ypaBHeHHS, ToJy4aeM xy=8, oOT-

Kyza y =%. 889. 1) C nmomompio (opMyJBl KODHeH KBAADATHOrO YDABHEHUS

ax’+bx+c=0, rae a#0, mokasaTh, 4TO 3TO ypaBHeHHE MMeeT paBHEIE KOp-
HA (T.e. ONMH KOPEHb) TOJBKO Torma, Korga D=b?—4ac=0. B naaHOM cay-
yae D= =r*-4(2r-3). 2) Eciu KOpHH KBajpaTHOTO YPaBHEHHUS NeHCTBUTEJh-
HEIE, TO U3 TeopeMbl Buera ciejgyer, 4TO OHH SABJISIOTCS IPOTHBOIOJOMHBIMHA
49ucJaMu ToNbKO npu b=0, T.e. B gamHOM ciaydyae b=r=0. Ocramoch mnoxa-
3aTh, 4ro npu r=0 KOPDHM AaHHOrO ypaBHeHHA AelcTBuTenbHEIe. 890. IToka-
3aTh, 4TO NpH r>(0 KOPHM NAHHOrO KBAJPATHOrO YPaBHEHWS JIeHCTBHUTENbHEIE,
mO3TOMY X; +Xp=Tr, X;X,=-r. Hcnone3ysa oTH paBeHCTBA W paBeHCTBA 3ala-
un 884(1), morasaTh, 4TO Xx§+x§+(x,x,)°=3r2. 891. JlokasaTh, YTO B HaH-
HoM caygae D=((a+b)*-c?((a-b)?-c?. 892. JokasaTs paBEeHCTBO

2 B
red pi- 4q[r o lz =4p® 4+ |r- 1 (p* - 4q). 893. Ilycrs pammoHasbHOE YHC-
r r r
nmo x=" rge m — uenoe umeno, n — marypanpHOe umeso, T — HECOKpaTH-
n n

2
Mas Apobb, ABJIAETCA KOPHEM NAHHOIO YDABHEHHH, T. €. %4. pE+q=0. To-
2 n n
) 1 K pm — gn — nejoe 4ucio, noaromy n=1. 894, Ilanaoe GukBajgpaTHOE
n

YPaBHEHHE HMMeeT 4YeThiPe Pas/JMYHBIX JeHCTBUTENLHBIX KOPHA TOJBKO TOrZA,
Korzia ypaBHeHHe t°—(a+b)t+ab=0 uMeer IBA AeHCTBHTENBHBIX PasIMYHBIX
NOJIOMKHUTENIbHBIX KOPHA, T. €. KOrja, Bo-IepBHIX, (a+ b)>—4ab=(a-b)?>0, or-
Kyfa a#b, u, BO-BTOpBEIX, IO Teopeme Bumera a+b>0 u ab>0, orkyza a>0,
b>0. 895. Kopem paHHOrO ypaBHeHHS [JeHCTBUTENbHBIE, TAK KAaK
4(r—1*-4(2r+1)=4r*-16r>0 npu r<0. Ilo Teopeme Buera oba KopHa oT-
pHLaTeNbHEl TOJBKO TOrga, kKorga r—1<0 m 2r+1>0. 896. Cuaua-
Jia PacCMOTPeTh cJIydad, Korjga mnepeniii koadpdunmenr r’—-1=0, r.e. r=+1.
Tlpu r#+1 nanHOe HEPABEHCTBO ABIAETCA KBaApaTHEIM. Tak KAK OHO IOJIHK -
HO BBINOJHATBECA NIPH BCeX HeHCTBHUTENHHBIX 3HAYEHUAX X, TO YDABHEHHe
(P-1)x*+2(r-1)x+1=0 He KONKHO WMETh AEHCTBHTENbHBIX KOpHei, T.e.
AIOJXKHO BBIMONHATBCA yeaosue 4(r—1)2-4(r?-1)<0, orkyaa r>1. Taxum
obpasom, eciu r>1, 1o kBagparuuyHas QyErmus y(x)=(~2-1)x*+2(r- 1)x+1
OpH BCeX NeHCTBATENbHBIX 3HAUYEHHAX ¥ NPHHMMAET 3HAYEHHS OAHOTO 3HA-
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Ka: MM TOJBKO IOJOKHTeJbHBIE, MJIH TONbKO oTpumarensHeie. Ocrajsock 3a-
metuThb, uTo y(0)=1>0. 897. CHavasa mokasaThb, 4ro x’+x+1>0 npm Bcex
sHAUYEHHAX x. I[03TOMY, YMHOMKAS MCXOJHOE JBOWHOE HEPABEHCTBO Ha X°+x + 1,

noJiydaeM —;»(xz +x+1)<x?-x+1<3(x*+x+1). B orom BOfiHOM HEpaBeHCTBE

nepBoe HepaBeHCTBO Npeobpasosars K BuAy (x—1)°20, a Bropoe — K BUAY
(x+1)?>0. 898. Ilycrs x — o6muil JAeHCTBUTENbHBIH KODEHb INAHHBIX ypaB-
HeHHMi, T.e. x2+ax+1=0 u x*+x+a=0 — BepHble paBeHCTBa. Bplumras us
IepBOTO paBeHCTBa BTOpOe, monydaeMm (a—1)(x—1)=0. Ecau a=1, To ucxox-
Hble YDaBHEHHMA OJMHAKOBHEI M HE HMEIOT JeMCTBUTENIbHBIX KOPHEMH. Cnepnosa-
TeabHO, OBIIAM KOpHeM MoKeT 6uiTh Toabko x=1. IlogcraBias x=1 B mep-
Boe ypaBHeHHMe, HaxoauMm a=-—2. IIpoBepKa IOKasbIBaeT, 4To Npu a=-2 oba
ypaBHEHHA UMeIOT o0mui KopeHs x=1. 899. Ilycrs x; — 00muil KOPeHb JaH-
HBIX YDaBHEHMii, X, — BTOPOii KOpDEHb IIEPBOr0 YPABHEHW:, Xz — BTOPOMl KO-
peHb BTOPOrO ypaBHeHHA. BhlUMTad M3 DaBEHCTBA x{+ax,+bc=0 paBeHCTBO
x2+bx, +ac=0, monyuaem (a-b)(x,-¢)=0. Tax xax a#b, To x;=c. Ilox-
cTaBjsA X=C B NepBoe ypaBHeHwWe, moiaydaem c(a+b+c¢)=0. Tax xak c#0,
To a+b+c=0. ITo Teopeme Bumera maxomum x,=b, x;=a. Ocramock npose-
puTth, uro ecim a+b+e¢=0, T0 x,=¢, x,=b— KODHM NEPBOr0 YDaBHEHWJ,
X,=¢, X3=a — KODHHM BTODOr0 ypPaBHEHH:, X,=0, X3=a — KOPHH TDPETHEro
ypasHenus. 900. Crauana paccmorperh ciyuait r=4. Ilpu r#4 nansHoe ypas-
HeHMe SBJIfAeTCS KBaApaTHBIM. Il0Kas3aTh, 9TO KOPHHM ypaBHeHHS x°+px+q=0
MOJIOMKHUTENbHEl TOJBKO Torpa, korga p’—4¢=0, p<0, ¢>0. IlosTtomy mnpm
r#4 3agauya CBOJAMTCA K peNIEHWIO CHCTeMbl TPEéX HepaseHcrs: 9-2r=0,
3—: <0, r_r_4>0° 901. BocrmonbaoBaThess (OpPMYyJIoOl KOpPHeH KBaJpaTHOTO
P =

ypaBHeHHs u Teopemoil Buera. 902, Cmauana paccMoTpers ciaydain r=0. IIpn
r#0 paEHOe ypaBHeHUe HMeeT IeHCTBHTeJ]bHble KODHH TOJBKO IPM YCIOBHH
(r+1)’-8r=0, orkyaa r$3—2J§ HIH r23+2\/§. Ilyers r>0. Torpa rpa-
¢uroM QyHKIHHA y=y(x)=2rx*—(r+1)x+1 aBnsercs napaboya, BeTBH KO-
Topo#i HampasieHbl BBepX. C moMomipio dCKH3a rpaduka IOKasaTh, UTO HYJIHA
Xy, Xy 9TOH (QYHKIHMH OPHUHAJJIEXKAT WHTEPBaIy —-1<x<1 ToneKo TOrAa, KOI-

r+1
na abcoucca xo=% BePIIMHBLI Hapabojibl TAKKe NPHHAINJIEKHUT ITOMY HH-
r

repary u y(-1)>0, y(1)>0. Ilonyuaerca CHCTEMEI TPpEX HepaBeHCTB:

_14r+1<1, 2r+(r+1)+1>0, 2r—(r+1)+1>0. Pemas sTy cucremy, momy-

gaeM r> 3 Jamee mnokasaTb, 4YTO 3-— 2J§ < % <3+ 2J§. CrnemoBaTebHO,

r?3+2J§. Anajiornudgo paccMorpers caydaii r<0. 903. C noMompbio sCKH-
3a rpajpuka OGYHKDMEM y=x°+px+¢ Dokasars, uro y(-1)<0, y(1)<0.
904. 1) Tak kak rpadux OQyEkmuu y=ax’+bx+c He HMeeT OOMMX TOYEK
¢ ocpio abenuee U y(l)=a+b+c¢>0, To Bech rpauK pacrHoJIOKeH BBIIIEe OCH
abcumee, B uwactHOcTH Y(0)=c>0. 2) AmamoruyHo, Kak ¥ B IpeAbIyIIEeM
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cilydae, HCIOJbB30BATL ycaoBue ¢—p+ 1=y(-1)<0. 905. Crauana QOKa3aThH
paBeHCTBO S, =(x;+x,)S,, | —x,x,S,,_,. [loatomy aS,,+bS,,_,+cS,_,=(a(x,+
+x,)+b)S,, _, +(-ax,x,+¢)S,, _»=0, Tak kak no Teopeme Buera X+ Xp=——,
2 2 a
XXy = <. 906. IIyers %-}- L =t. Torpa ‘;—2 + b—,_, =t — 2 U JIaHHOE BBIpa;KeHHE y
a a a

TaKOBO: y=3t2—81+4=3[t—.§-]{t_2]_ Eciu ab<0, To t<0 u y=3t2-8t+

a’*+b* (a-b)
ab ab
907. JlokasaTh paBeHCTBO x°+ 5y’ —4xy+2x—6y+3=(x—2y+1)*+(y—1)>+1.

908. IloxasaTe, 4YTO OpAMHATA BEpPIIMHEI NepBoii mapaGonsl paBHa —a?-— 2a,
-

4a
2

—a’-2a-2||==——=_2|<0, KOTOpOE MOK-
4a 4

+4>0. Ecau ab>0, to t= +222 n y=3{t—§](t-—2}30.

a Op/lHHATA BEPIIMHBI BTOPOH napabo/bl paBHA . Ilosromy samaua cBo-

AUTCA K DEelIeHHI0 HepaBeHCTBA

HO pemuTh MeToxoM wuHTepBanos. 909. Ilokasars, uTo 3ajmaua cBogHTCS

(kax u B 3amave 908) k pemeHwo HepaBeHCTBa (-4a’* -a +5)|a-2- 4 + 5] > 0.
a

910. 1) x*-6x*-x+30=x"+2x?—(8x?-32)-x—-2. 2) OGosnauas x’>+x+1=t,
NIOKas3aTh, 4YTO JaHHOe BhIpakeHue paBHO (f+4)(t-3). 3) x'—x*-Tx*+x+6=
=x' =P (T =N+ (x - D) =(x-1)(** - Tx - T+ 1)=(x - 1) (P +1 - T(x+ 1)) =(x— 1) X
X(x+1)(x*~x+1-7T). 4) Obosnauan x2+4x+8=¢, noka3aTh, 9TO JIaHHOE BBI-
paxkeHrne paBHO (x+¢)(2x+1¢). 911. x°+x+1=x"+x'—x' + 23— 28+ x2— x2 4
tx+l=x+x'+ P+ +x+1- (' + 22+ 2) = (2 +x+ 1)+ (x2+x+ 1) -
—x*(x*+x+1). 912. 1) Yncaurens pasen (x®+1)*(x—1)(x+1), 3mamenarens
paBeH (x*+1)(x+1). 2) Yucaurens paBed (x+1)(x+ 2)(x-2), 3sameHaTe]b
paBer (x+1)’(x—2). 3) Ymcamrens pasen x*(x—2)+(x—2)=(x+1)(x—2)x
X (x*—-x+1), 3HaMeHaTens paBeH Bt tx-2x2+2x-2=(x-2)(x*-x+1).
914. 1)—4) Bocnosab3oBaThCa MeTOLOM uHTepBanos. o) Ilokasars, uTO
|x*~5x|=x*~5x mpum x<0 u npu x>5, |x?—5x|=—(x*—5x) npn O<x<5.
6) Paccmorpers cayuam x<—§, —§£x<§, x>§. T) IlokasaTs, uTO gaHHOE
HEepaBeHCTBO TakKoBO: |x+1|[x+3|>|x+3|. TlosTomMy myxHO pemmTs Hepasen-
cTBo |x+1|>1 npu ycuosum x#-3. 8) IokasaTk, uto x2—x+1>0 1 x2—3x+
+4>0 npu Bcex sHauenmsax x. IloaToMy JMaHHOE HEPABEHCTBO TAKOBO: X2 — X+

+1sx®-3x+4. 915. IIpeoOpa3oBaTs B HEPABEHCTBO: 1) (a—-1+(b-1)*20;
2

2) (a-b)*+a’+4b2>0; 3) (a-b)+(a—1)*+(b-1)2>0; 4) a+—;~b +§~b2;0;
2
5) (a—b)z[ a+%b +§b"' =0; 6) a®*(a—b)’>0. 916. Ilpeo6paszoBaTh B HepaBeH-
2 2 2 2
1 1 1 1 1 1
ctBO: 1) (JE—JI;)2+[——~— =20; 2) [———— +[-——1 +|—=-1| =20.
a b Ja o) Ja Vo
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KBaagparuuyHasa
pyHKIUA

y=ax’+bx+c,a=0
y=ax’*+bx+c=a(x—x) +y,

b
X=" 5 y,=ax’+bx +c

yb a> 0 y) a <0
Yo
X 0 3 / X 0 5
0 X 0 X
Yo
Haumensiee Hauboasmee
3HauYeHHe (PyHKIIHUH 3HauYeHMEe PYHKIUH

Y, =Yy (x,) y,= Yy (x)



KBaaparHbie KOpHH

ecaua>0,mo Vc?; O,(I/c_r,)2 =aq
/a? = |a)

ecrua=>0,b>0, mo V(E=V¢;- l/l:

ecrua=>0,b>0, mo I/E= VL_
20

dopmyasl Buera

x*+px+q=0
x, Tx, ==p

x1x2 =q

ax’*+bx+c=0
b

x, +x2=—T
. i
Ky Hy = a



